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David Deutsch

The Fabric of Reality

Allen lane the penguin press

MepeBop ¢ aHrnuiickoro H.A. 3yb4eHko

nog obuien pegakunen akagemnka PAH B.A.CagoBHuyero
PX[ - Mockea-WMxesck 2001

Mocesawaetca namatu Kapna [Nonnepa, Xbto OBepeTtta M AnaHa ToelopuHra, a Takke Puudapay
HoykuHcy. B aToM KHUre Mx naeun BOCNpPUHATLI BCEPLES.

IIpeaucaoBue pegakumum.

MNpepnaraemasn Bawemy BHMMaHUIO KHUra U3BECTHOMO crieumanucta no KBaHTOBLIM KOMMbOTEPaM U
KBAHTOBbLIM BbluMcrieHuam [1asuaa [Joriva CBOMM BbIXOAOM BO MHOroM o06si3aHa noagepkke pekTtopa
MockoBckoro MocygapcTBeHHOro yHmsepcuteTa akagemmka PAH B. A. CagoBHuyero. B 3Ton kHure aBTop
He TONbKO CUCTeMATUYECKM paccMaTpuBaeT hmsnyeckne NpUHLMMNbLI HOBOrO ONMCaHWst peanbHOCTU, HO U
npeanaraet ceou nobonbiTHele dunocodckue paccyxaeHusa. bonee nogpobHO ¢ pasnUUHbIMK
acrneKkTamm KBaHTOBbIX KOMMbIOTEPOB WM KBAHTOBLIX BbIMMCIEHWIA 4MTaTeNb MOXET O3HAKOMMWUTLCS Ha
CTpaHuuax XypHana «KBaHTOBble KOMMNbLIOTEPbI W KBAHTOBbIE BbIYUCIIEHUSA», KOTOPbIN BblNyCKaeTCcs
Hay4HO-U3gaTenbCkUM LIeHTPOM «PerynsipHas u xaoTudeckas guHamumka.

baarogapuocTu.

PasButuio naen, onncaHHbIX B AaHHOW KHUre, B 3HAYMTENbHOM cTeneHu crnocobctBoBanun becebl ¢
Bpancom [OeButtom, Aptypom 3Jkeptom, Manknom Joksygom, 3Hpuko Pogpuro, [eHHucom Ckuamon,
®dpaHkom Tunne-pom, [xoHom Yunepom n Konen Bonbcom.

A Bblpaxaiw 6GnarogapHoCcTb CBOMM Apy3bsM M komneram Pyt Yawr, Aptypy OkepTty, [Hasuagy
IbxoHcon-[Oasucy, Mankny JlokByay, SHpuko Pogpuro n Kone Bynbdy, cBoen mame Tukse Loy n cBOUM
nsgarenam Kapo-naH Hant n PaBu MupuangaHu (n3gatensctBo Penguin Books) n [xoHy Bygpady, u
ocobeHHOo Cape JlopeHC 3a BHMMAaTENbHOE M KPUTUYHOE YTEHMEe MEepBbIX YEPHOBMKOB 3TOW KHUMM, a
TakKe 3a BHECEHVWE MHOXEeCTBa MCNPaBfeHui 1 ynyylleHnin. Takke S npu3HaTeneH BCem, KTO uutan u
KOMMEHTMPOBAN YacTu pykonucu, Bknovasi Xapeu bpayHa, Ctusa Npaxema, Pocenny Jlynaunnn, CeeHa
Onada Hiobepra, Onusepa u Mappuet Ctpumnen n ocobeHHo Puuapaa [oykmHca n ®paHka Tunnepa.

IIpeauciaoBue.

Ecnu u cyuwiectByeT eguHasi MOTUBALIMS MUPOBO33PEHWS], U3NOXKEHHOTO B 3TOW KHUIe, OHa 3aKrioyeHa
B TOM, 4YTO ceilyac Mbl 06ragaemM HECKONbKMMWU 4Ype3Bbl4aliHO INyGOKUMKM TEOpUsSIMU O CTPYKType
peanbHOCTU, MaBHbIM o6pasomM Gnarofgapsi psigdy SKCTPaoOpAMHAPHbIX Hay4YHbIX OTKPbITMA. Ecnn mbl
XOTMM MOHSATb MUP He MOBEPXHOCTHO, a Gonee rnyGoko, Ham MOMOTYT 3T TEOPUU U pasyM, a He Haluu
npeapaccyaky, NpMobpeTeHHble MHEHUS U JaxXe He 34paBblii CMbIC. Halum nyyluve Teopumn He TOMNbKO
Bornee WUCTUHHLI, YeM 3ApaBblii CMbICH, B HMX ropasgo 6ornblue cMmbicna, YemM B 3apaBoM cMmbicrie. Mbl
JAOSMKHbI BOCMPUHMMATL WX CEPbe3HO: He MPOCTO Kak MPaKTUYECKyld OCHOBY OTHOCALLUMXCH K HUM
obnacrei, a kak 06bsAcHeHVUA Mypa. A nonarato, YTO Mbl CMOXEM AOCTUTHYTb BeNUYaiLlero NoHMMaHus,
ecnu bygem paccMaTpuBaTh UX He MO OTAENbHOCTU, 8 COBMECTHO, MOCKOMbKY MeXay HUMU CyLLeCcTByeT
CrnoXHas CBA3b.
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MoxeT nokasaTbCA CTpaHHbIM, MOYEMY 3TO MNPEANOXeHWe nonbiTatbCa  CHOPMUPOBATHL
paunoHanbHOe N NOHATHOE MUPOBO33PEHNE HA OCHOBE HaLLMX JyYLNX OCHOBHBLIX TEOPUA AOSMKHO ObITh
HOBbLIM UITM NPOTMBOPEYMBBLIM. TEM HE MEHee, Ha NMPaKTUKe OHO TakoBbIM U sBnsdeTca. OgHa M3 NpUYKH
3aKNIO4aeTCs B TOM, YTO Kaxkdasl U3 aTUX TEOPUIA, KOrga ee BOCMPUHUMAKOT CEPbE3HO, AaeT pesynbTaThl,
npoTMBOpEeYaLLmMe TOMy, YTO NoackasbiBaeT HaM UHTyuumS. NosToMy npeanpuHUMaloTCa BCEBO3MOXHbIE
nonbITKM un3bexaTb CTONMKHOBEHUS C 3TUMU pe3ynbTaTaMmu: Teopun crieyuasibHO W3MEHSIT  Unn
0OBACHAT MHAye; NPOU3BOSILHO CYyXalT 00nacTb MX MPUMEHEHMSI UMK NPOCTO UCMOMb3YIT UX Ha
npakTuke, He aenasa obLimx BbIBOAOB. A ByaAy KpUTUKOBATb HEKOTOPbIE MOAOOHbLIE MONbITKM (HWM ogHa u3
KOTOpbIX, MO-MOEMY, W FrpoLLa FIOMaHoro He CTOMT), HO TONbKO B TOM Criyyae, korga Takas KpuTtuka 6ygeT
uenecoobpasHa Onsi 00bSACHEHUS camux Teopui. [nMaBHas Uefb 3TOW KHUMM — He 3alimuwaTb 3TU
Teopuu, a uccnegoBatb, Kakow Obina Obl CTPYKTYpa peanbHOCTU, ecrin Obl 3TU TEOPMU OKa3anucb UCTUH-
HbIMW.

I'masa 1. Teopus Bcero.

MomHto, korga st 6bin ewe pebeHkoM, MHe roOBOPWIM, YTO B APEBHNE BPEMEHA OYeHb 0O6pPa30BaHHbIN
YernoBek Mor 3Hamp 8ce, Ymo 6bis10 u3gecmHo. Kpome Toro, MHe roBopunu, YTo B HaLle BPEMSI M3BECTHO
Tak MHOrO, YTO HWU OJIMH YENOBEK HE B COCTOSHUM U3Y4nTb OONblUe KPOLUEYHON YaCTUYKM 3TOrO 3HaHWSA
Aaxe 3a BCI0 CBOW XM3Hb. [MocrnegHee yaMBNSAno M pasovapoBbiBano MeHs. S NpocTo oTkasbiBancs B
9T0 noBepuTb. BmecTe ¢ TeM, a1 He 3Harm, Kak onpaBgaTb CBOe HeBepue. Ho Takoe MonoxeHve BeLlen
MeHSs1 onpefeneHHo He ycTpanBano, U s 3aBUAoBan APeBHUM yYeHbIM.

He To 4TOBLI 51 X0TEN 3ay4nTb BCe hakThbl, NEPeYNCrIEHHbIE B MUPOBLIX SHLMKIONEAMAX: HAanpoTuB, s
HeHaBuaen 3ybpexky. He Takum crnocobom s Hagesncs nomy4nTb BO3MOXHOCTb Y3HATb BCe, YTO TOSbKO
ObIno m3BectHo. [axe ecnu Obl MHE ckasanu, 4YTO exefHEeBHO MNOSBMSIETCS CTONbKO nybrvkaumim,
CKOMbKO YeNioBEK HE CMOXET MpounTaTh U 3a LUENyl XUM3Hb, UNuK, YTO Hayke m3BecTtHo 600000 Buaos
KYKOB, 3TO He pasovapoBarno Obl MeHsi. S He ropen enaHWeMm npocreauTb 3a MONIeTOM KaXgoro
BOpoObsi. bonee TOro, 1 HUKOrA4A HE cuMTar, YTO APEBHUIA YYEHBIN, KOTOPbLIWA, Kak Npeanosnaranoch, 3Hars
BCe, YTO ObINIO M3BECTHO, cTan Obl 3aHMMaTb cebs YeM-To NogobHbIM. A MHave npeacTtaensn cede To,
YTO credyeT cuMTaTh M3BECTHLIM. oA «M3BECTHLIMY S oapasyMeBarn MOHSMbIM.

Cama MbICNb O TOM, YTO OAMH YENOBEK B COCTOSIHAM MOHATb BCE, YTO MOHATO, MOXET rokasaTbCs
(paHTacTU4eckon, ogHako haHTaCTUKM B Hell Kyga MeHblue, YeM B MbICIU O TOM, YTO OOWH YEeNoBeEK
CMOXET 3anoMHUTb BCe M3BECTHble hakTbl. K npMmepy, HUKTO He CMOXEeT 3anoMHWUTbL BCe WU3BECTHble
pesynbTaTbl Hay4HbIX HabGMOAEHWIN Oaxe B TAKOW y3KoW 06nacTu, Kak U3yyeHue OBUXKEHUS nnaHeT, Ho
MHOIME acTPOHOMbI [1OHUMam 3TO [OBWKEHWE HACTONbKO MONIHO, HAaCKONbKO OHO MOHATO. 3JTO
CTaHOBUTCS BO3MOXHbIM, MOTOMY 4YTO MOHMMAaHWE 3aBUCUT He OT 3HaHWA MHOXecTBa (PakTOB Kak
TaKoBbIX, @ OT MOCTPOEHUS] MPaBUJIbHbIX KOHUENUWUiA, oObACHEHW M Teopuit. OgHa cpaBHUTENbHO
npocTasi U MOHATHAas TEOpUsl MOXKET OXBaTUTb GECKOHEYHO MHOro HeynoboBapuMbIX (akToB. Jlydliei
Teopvel NraHeTapHOro ABWKEHNUA ABMNSETCA obwjass meopusi omHocumeasHocmu QMHLLTENHA, KoTopast
B CaMOM Hauyane [OBaJLaToro Beka BbITECHMSIA Teopuu rpaBuTauuMm U aBukeHusi HbtoToHa. Teopust
OWHLWITEeHa TOYHO NpeackasbiBaeT He TONbKO MPUHLMM OBUXKEHUS NMNaHeT, HO 1 NMoboe apyroe BrnsHUE
rpaBuTauuKM, nNpuUYeM TOYHOCTb ITOr0 MNpeAckasaHusl COOTBETCTBYET HALIMM CaMbiM  TOYHbIM
nsmepeHusm. [leno B ToM, YTo, KOraa TeOpUsl NpeackasbiBaeT YTO-NNMBO «B MPUHUMME», 3TO O3HAYaeT,
YTO NMpeAckasaHue NOrMYeckn UCTEKAeT U3 TEeOpUM, AaXKe ECIN Ha NpaKTUKe Ans NonyvYeHUst HEKOTOPbIX
TakuX npeackasaHuini HeobXOAMMO MPOU3BECTU GOrbLUE BbIYMCIIEHUA, YEM Mbl CMOCOGHLI OCYLLECTBUTL
TEXHOMOMMYECKM UNN PU3NYECKM B TOW BCENEHHON, KOTOPYIO Mbl cebe NpeacTaBsieM.

CnocobHoCTb npeackasbiBaTb MW ONWUCbIBATbL YTO-NMOO, Aake [OCTATOMHO TOYHO, COBCEM He
paBHOLIEHHA MOHUMaHWIO 3Toro. B dmsmke npeackasaHus M OMUCAHWS YacTO BbIPAXalTCA B Buae
mMaTtemaTtudecknx dpopmyn. Jonyctum, 4to A 3anoMHun hopMyny, U3 KOTOPOW MpU HaNMynm BpEMEHU U
XenaHus Mor Bbl BbIMUCIIUTDL fl060oe NonoXeHne nNnaHeT, KoTopoe Koraa-nMbo BbIno 3anMcaHo B apxmBax
acTpoHOMOB. YTO0 e A B 3TOM cryyae Bbivrpan Gbl N0 CPaBHEHWIO C HEMOCPEACTBEHHbLIM 3ay4MBaHUEM
apxvBoB? ®opmyny npolle 3anoMHUTb, Hy a Aanblue: NOCMOTPETb YMCIIO B apXMBax MOXET ObITb gaxe
yoobHee, YeM BblYMCIUTL ero M3 opMyrbl. VICTUHHOE npevmyLlecTBO hopMysibl B TOM, YTO €€ MOXHO
ncrnonb3oBatb B OGECKOHEYHOM MHOXeCTBe CrflydyaeB MOMMMO apXMBHbIX [AaHHbIX, Hanpumep, Ans
npegckasaHns pesynbTatoB Oyaywmnx HabnwogeHun. C nomollbio hOpMynbl MOXHO Takke MOMyynTb
Bornee TOYHOE WMCTOPMYECKOE MOMOXEHWE MraHeT, MOTOMY YTO apXvMBHble AaHHble coaepXaT OLUMOKM
HabnogeHnn. OgHako paxe HecMoTpsi Ha TO, 4YTo dopmyrna cyMmumpyeT OecKOHe4YyHo Oonbluee
KONMYeCTBO (PaKTOB MO CPaABHEHMWIO C apxvMBaMu, 3HaTb €e — He 3HAYUT NMOHUMAaTb ABWXEHWEe NiaHeT.
®DakTbl HEBO3MOXHO MOHATb, MONPOCTY cobpaB nx B POPMyINy, TakK e Kak Henb3s MOHSATb WX, MPOCTO
3anucaB unu 3anomHuB. PakTbl MOXHO MOHATb TOMbLKO nocrne obbAcHeHud. K cyacTblo, Hawm nyywme
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TeopuM Hapsigy C TOYHbIMM MpeackasaHusiMuM cogepXat rnybokue obbscHeHus. Hanpumep, obuias
TEoOpUs OTHOCUTENbHOCTU OOBSICHSET rpaBMTaALUMI0O HA OCHOBE HOBOW YeTbIPEXMEPHOW TeoMeTpun
WCKPUBIEHHOIO MpOCTpaHcTBa M BpemMeHU. OHa TOYHO OOBSCHSAET, KakMM obpa3om 3Ta reomeTpusi
BO3[ENCTBYET Ha MaTEpPUIO 1 NOABEpPraeTcs BO3OENCTBUIO MaTepun. B 3ToM 06bscHEHUM 1 3aknovaeTcst
MOfiHOEe COAEpXXaHue Teopun; a NpeAcKkasaHUs OTHOCUTENbHO AOBWMXKEHMS MnaHeT — 3TO BCEro nuvulb
HEKOTOPbIE YMO3aKIMOYEHUS, KOTOPbIE Mbl MOXEM cAaenaTtb U3 06bsICHEHMS.

O6Lwas Teopuss OTHOCUMTENbHOCTU TaK BaXXHa He MOTOMY, YTO OHa MOXeT 4YyTb 6onee TO4YHO
npeackasaTb ABWXEHME MNNaHeT, Yem Teopust HbloTOHA, a MOTOMY, YTO OHa OTKpPbIBAET U OBBLACHSAET
TaKkne acnekTbl AeWCTBUTENBHOCTU, Kak UCKPUBIEHWE MPOCTPAHCTBA M BPEMEHWU, O KOTOPLIX paHee He
nogospeBanu. ATO TUMMYHO AN HAY4YHOro OOBbACHEHMA. HayuHble Teopun OOBSCHST OObEKTbl U
ABMEHNS B HalLen XWU3HM Ha OCHoBe CKprTOI7I p,eI7ICTBI/ITeJ'IbHOCTI/I, KOTOPYK Mbl HenocpenCTtBeHHO He
owywaem. Tem He MeHee, CNOCOBHOCTb TeOPMM OOBACHUTL TO, YTO Mbl OLLYLLLI@EM, — HE CaMoOe LieHHOe
ee kayectBo. Camoe LeHHOe ee KayecCTBO 3akftoyaeTcss B TOM, YTO OHa OODBSCHSIET camy CTPYKTypy
peanbHOCTU. Kak Mbl yBUAMM, OOHO U3 CaMbIX LEHHbIX, 3HAYMMbIX U MOME3HbIX KAa4YecTB YenoBe4YeCKon
MbICIIN — €€ CMOCOBHOCTL OTKPLIBATb Y OOBACHATL CTPYKTYPY peanbHOCTW.

OpHako HekoTopble unocodbl, U Aaxe yyYeHble, HEAOOLEHNBaKOT porfb 00BbACHEHUS B Hayke. [ns
HVMX OCHOBHasi Lernb Hay4HOW Teopwuu 3aknoyaeTcss He B 0O6bACHeHuMM Yero-nnbo, a B npeackasaHuu
pes3ynbTaToB 3KCMEPVMEHTOB: BCEe COAEep)XaHue Teopun 3akmdeHo B dopmyne npeackadaHus. OHu
CUUTAlOT, YTO TEOPUA MOXET AaTb CBOMM NpeackasaHuam noboe He npoTuBopevallee en obbscHeHne, a
MOXeT W BOBCe He [asaTb TakoBOro A0 Tex Mop, Moka ee npefckasaHus BepHbl. Takon B3rnsg
HasblBaeTCqd UHCMpYMeHmasnusmMoMm (NOCKOMbKY B 9TOM Cllydae Teopusi — BCEro JUWb «MHCTPYMEHT»
ans npefckasaHus). Camy MbICAb O TOM, YTO Hayka MOXET NMOMOYb HaM MOHATb CKPbITYIO pearnbHOCTb,
OOBSACHALLYIO HalK HabnaeHWsi, WHCTPYMEHTANUCTbI CYATAKOT FOXKHOM W TulecnaBHoW. OHM He
MOHUMALOT, KakuM 00Opas3oM TO, O YEeM FOBOPUT HayyHas Teopusi MOMWMO MpeacKasaHus pes3yrbTaToB
9KCMEPMMEHTOB, MOXET ObiTb YeM-TO Gonblnm, 4eM nycTble cnoBa. OObACHEHWS, B YaCTHOCTU, OHU
CUMTaOT MPOCTOM NCUXOSIONMYECKON OMOPON: YEM-TO BPOAE XyOOXECTBEHHbIX BKpanieHui, KoTopble Mbl
BKIIOYa@eM B Teopum, 4ToObl caenatb Mx bonee 3aHMmaTenbHbIMKU M NEerko 3anomuHarwmmncs. Jlaypeat
Hobenesckon npemun, dmsnk CtuBeH BanHbGepr, SBHO roBopusi ¢ No3vUMiA MHCTPyMEHTanuama, korga
cnegylowmnm obpasom NPOKOMMEHTUPOBAI 00bACHEHME rpaBUTaUmMM SNHLLITENHOM:

«BaHO umMeTb BO3MOXHOCTb MpefckasaTb KapTWHbI 3Be34HOr0 Heba Ha POTOCHMMKax acTPOHOMOB,
YacTOTy CMEeKTPanbHbIX IMHAWA W T. M., @ TO, MPUMNMLLEM NN Mbl 3TU NPOrHO3bl PU3N4ECKOMY BO3LENCTBUIO
rpaBMTaALMOHHBIX MOSIEN Ha ABWXEHUE nnaHeT n OOTOHOB [Kak 3TO Obifo B hm3nke 40 OMHLWITENHA] Unu
WCKPUBIEHMIO MPOCTPAHCTBA U BPEMEHU, MPOCTO He mmeeT 3HadveHus.» (Gravitation and Cosmology, c.
147).

BainHbGepr u gpyrme MHCTpyMeHTanucTbl owmbatoTcs. To, YemMy Mbl NpUnMcbiBaeM n3obpakeHus Ha
doTowabnoHax acTPOHOMOB, UMeem 3HavyeHue, U He TONbKO AN PU3MKOB-TEOPETUKOB BPOAE MeHS, Y
KOTOPbIX XenaHve B 6osblUei cTeneHn NOHATb MUP CTaHOBUTCS MOTMBAUMEN ONSA BblpaXKeHUs TEOpUN B
Buae copmyn u ux usyyenus. (S yBepeH, YTo 3Ta MOTMBauMsA npucywa n BanHbepry: Bpsg nu ero
CTUMYNVpyeT OAHO MULLb XefnaHue npefckasaTtb n3obpaxeHus u cnektpbl!) [leno B ToMm, 4TO Aaxe And
YUCTO MPAKTUHECKOro MPUMEHEHMNS NPEXAe BCEro BaXKHbl 0ObACHUTENbHbIE BO3MOXHOCTU TEOPUU, a yX
NOTOM, B KayecTBe AOMONHEeHUsl, — ee NnpeackasaTenbHble BO3MOXHOCTW. Ecnn aTo Bac yguenser,
npeacraBbTe, YTO Ha 3emrie NOSBUNCS MHOMMAHETHbBIN YYEHBIN U NPENOAHEC HAaM YIbTPaTEXHOMOMMYHBbIN
«npegckasaTenby, KOTOPbIN MOXET npeackasatb pesynbTaTt nboro akcnepumeHTa, Ho 6e3 Kakux-nmbo
00bsiCHeHWI. Ecnn BepuTb MHCTPYMEHTanucTam, TO Kak TOMbKO Mbl MONYyYMM STOT NpeackasaTtenb, Halm
HayyHble Teopun Ham OyayT HyxHbl passBe 4TO Ang passneyeHus. Ho Tak nu ato? Kakum obpasom
npeackasaTtenb MOXHO Oblo Gbl MCNOMb30BaTb NpakTUdeckn? B HEKOTOpOM cMbicne npeackasarterb
cogepxan Obl 3HaHWsA, HeobGXxoaMMble A TOro, YToObl MOCTPOUTL, CKaXeM, KOCMU4eckuin kopabnb. Ho
HacKonbko OH Obl MpUroAmMncs Ham Npu CTPOUTENbCTBE 3TOro Kopabnd, wnv npu Co3gaHuM ApYroro
nogobHoro npefckasaTens, WU daxe Npy yCOBEPLUEHCTBOBaHWMM MblllenoBku? lMpeackasaTtens BCero
NYWb npeackasbiBaeT pesynbTaTtbl 3KCnepumeHToB. CrniegoBaTenbHO, YTOObI MOMYyYUTb BO3MOXHOCTb
nonb3oBaTbCA NpeAckasaTenem, Ham, NPexae BCero, HyXHO 3HaTb, O pesyrnbTaTax Kakmx 3KCNepMMeHTOB
ero MoxHo cnpawuveaTtb. Ecnv 6bl Mbl 3aganu npeackasaTento YepTex KoCMu4ecKkoro kopabns u
nHdopMaUmMIo O NpeanonaraeMoM UcnbITaTeNbHOM MoneTe, OH Mor Bbl cka3aTb HaM, kak noeegeT cebs
kopabnb BO BpeMsi aToro norneta. Ho cnpoekTnpoBaTb KOCMUYECKUA KOopabnb npeackasartenb He CMor
6bl. 1 paxe ecnu Bbl OH COOBLLMM HaM, YTO CMPOEKTUPOBAHHbLIV HaMWU KOCMUYECKMI kopabrnb B3opBeTCA
npu 3anycke, OoH He cMor Obl ckasaTb HaMm, Kak NpeaoTBpaTUTb 3TOT B3pbiB. ATy npobnemy cHoBa
npuwnocek 6bl pewatb HaM. A npexae Y4em ee pelmnTb, Npexae 4Yem MPUCTYNUTb XOTb K KakoMy-TO
YCOBEPLLUEHCTBOBAHUIO KOHCTPYKUMW, HaM MNpuULINOCb Obl MOHAMb, KPOME BCEro MpoYyero, MpuHLMM
paboTbl kKocMuyeckoro kopabns. M Tonbko Toraa y Hac nosiunack 6bl BOSMOXHOCTb BbIICHATb MPUYUHY



www.koob.ru
B3pbiBa npu 3anycke. [lpeackasaHne — MNycTb [daXe CaMOe COBEpLUEHHOE, YHUBepcanbHoe
npeackasaHne — He CnocobHO 3aMeHUTb 06 bACHEHME.

To4yHO TakK xe npenckasartesib He cMor Obl npegoctaBuTb HAM HU OAHON HOBOW TEeopUn " B Hay4HbIX
nccnegoBaHusix. Bot ecnu Gbl Yy Hac yxe Obina Teopud, n Mbl npugymMmanm Obl OKCNepMeHT ana ee
NnpoBEpKKU, TOrga MOXHO ObInio Obl CNpoCUTb npeackasaTesib, 4TO r|p0|/|3017|p,eT, eCcnn noaBeprHyTb
Teopuro 3TOMY UCHMNbITAHUIO. Takum o6pa30M, npeackasartesib 3aMeHun Obl BOBCE He TEOPUN — OH
3aMeHun Obl SKCNEPUMEHTDI. OH wu3baBun Obl Hac oT 3aTpaTt Ha wucnbiTaTellbHblEe na6opaTopVM n
yckoputennm 4actuu,. BmecTto TOro 4tobGbl CTPOUTb OnMbITHbIE O6paSLl,bI KOCMWUYECKNX Kopa6nel7| n
puckoBaTb XM3HbHO NEeTUYNKOB-UCMbITATENEN, BCE WCMbITAHUS Mbl MOIMM Obl npoBoaAuUTb Ha 3emrie,
nocaame NeT4YMKoB B NMUJ1I0TaXXHble TPeHaXepbl, yrpaBlideMble rnpeackasaTterieM.

MpeackasaTtenb mMor Obl OblTb BECbMa MONE3eH B pasfMyHbIX CUTyaUusiX, HO ero nones3HocTb Bcerga
Obl 3aBucena OT CNoCcOBHOCTU NoAen pelaTb HayyHble 3a4ayn TOYHO TaK e, Kak OHW BblHYXAEHb!
genatb 9TO cenvac, a MMeHHO, nsobpetas obbAcHuTenbHble Teopun. OH daxe He 3ameHun Obl Bce
SKCNEPUMEHTbI, MOCKOMNbKY Ha MpaKkTUKke ero cnocobHOCTb Mpeackas3aTb pesynbTaT Kakoro-To 4acTHOro
3KCnepuMeHTa 3aBucena 6bl OT TOro, YTO NpoLUe: AOCTATOYHO TOYHO OMNMUCaTb 3TOT IKCMEPUMEHT, YTOObI
npeackasaTtene Aan NpUrogHbid OTBET, UMW NPOBECTU 3IKCMEPUMEHT B AencTButenbHocTu. B koHue
KOHLOB, Ansi CBA3W C NpeAckasaTenem noHagobuncs 6bl cBOEro poaa «nonb3oBaTeNbCKUn UHTEPENCY.
Bo3moxHO, onucaHme n3obpeTeHns npuwinock Obl BBOAMTL B NpeackasaTteslb Ha KakoM-TO CTaHOapTHOM
A3blke. HekoTopble 3KCMEepPUMEHTLI C TPYAOM MOXHO Obino 6bl onucaTb Ha 3TOM s3blke. Ha npaktuke
OMnMcaHne MHOTMX 3KCMEePMMEHTOB OKas3anocb Obl CRULLKOM CROXHbIM ANns BBoAa. Takum obpasom,
npeackasaTtenb umen Obl Te e OCHOBHblE NPenMyLLeCcTBa U HeJOCTaTKK1, YTO U N0OON APYron UCTOYHUK
9KCNEepUMEHTarnbHbIX AaHHbIX, U Obln Obl NoMne3eH TOMbKO B TeX Cryyasix, koraa obpalleHne K Hemy
okasblBanocb Obl ygobHee, yem K ApyrMM wcTovHMkam. Kpome Toro, Takow npeackasaTenb Yxe
CyLlecTByeT COBCEM pAAOM, — 3TO dmsmydeckunn mmp. OH coobLlaeT HaMm pesynbTaT Ntoboro BO3MOXHOM0
SKCNepuMeHTa, ecnv Mbl ChpawvBaemM €ro Ha MpaBUIIbHOM A3blke (T.e. €CnM Mbl MPOBOAMM
SKCMEPUMEHT), XOTS B HEKOTOPbIX Cly4YasX HaMm He oYeHb yAOOHO «BBOAMTb OMMUCAHWE SKCTIEpUMEHTa» B
Tpebyemon cbopme (T.e. co3gaBaTb HEKMI annapaT 1 ynpaenatb uM). OgHako MUp He gaeT 00bACHEHUN.

B HekoTOpbIX MpaKTUYEeCKUX Cryyasx, Hafnpumep, nNpuM MpOrHose norodpl, MpeAackasaTenb,
obnajamLwWwmii  UCKIMIYUTENBHO NpeackasaTenbHon dyHKUMen, ycTpoun Obl HAac He MeHblle, 4YeM
obbscHUTENbHasd Teopus. Ho pdaxe B 9TOM crnydae And  uenecoobpasHoro MCNonb3oBaHWA
npegckasaTtens npeackasaHHbIi NPOrHO3 NoroAbl AOMKEeH ObiTb MNOMHBLIM M COBEpLUEHHbIM. Ha npakTuke
MPOrHO3bl MOrOAbl HEMOSHbI U HECOBEPLUEHHbI, U, YTOObI CKOMMEHCMPOBATb HETOYHOCTb, B HUX BKIOYaloT
0ObACHEHNS TOrO, KaK METEeOoPOrori NOMyYMnIn TOT UK NHOW NPOrHo3. O6BLACHEHMSA NO3BOMAT HaM Cy-
AWUTb O HaAEXHOCTU NPOrHO3a U BbIBECTU AarnbHENLUMI NPOrHO3 Afs Hallero Mecta pacnonoXeHus unu
Halwmx Hyxa. K npumepy, Ansa MeHs ecTb pasHuua, Yem OyaeT Bbi3BaHa BETpeHasi norofa, KOTOpyio
MPOrHO3MPYOT Ha 3aBTpa: OMnM30CTblO paMoHa C BbICOKMM aTMOCHEepHbIM AaBreHnem wnu bonee
oTganeHHbIM yparaHoMm. B nocnegHem cnydae A 6bl npegnpuHAn 6onblie npegocTOPOXHOCTEN.
MeTeoponoram caMum HeobxoauMmbl OObACHWTENbHbIE Teopun O norode, 4YTOObl OHWM  MOrMK
NpeanonoxXnTb, KakMe MpUONMKEHUs MOXHO OOMYyCTUTb NPV KOMMNbIOTEPHOM MOZENUPOBaHUM norogl,
Kakve JornonHuTenbHble HabnoaeHus obecneyat 6onee TOYHbIA MU CBOEBPEMEHHbIN NPOrHO3 MNOroAbl U T.
n.

Takum 06pas3oM, magean MHCTPYMEHTanuCTOB, MpeaCTaBfeHHbI B BMAE Hawero BOOGpakaemoro
npegckasaTtens, a UMEHHO, Hay4HON Teopuu, NIULLIEHHON CBOEro OObACHUTENbHOro coaepaHus, byaet
noneseH B CTPOro OrpaHUYEHHOM 4ucre crnydaeB. Tak 6yaem 6narofgapHbl, YTO pearibHble Hay4Hble
TEOpUM He MOXOXWN Ha 3TOT ugearn u 4Y1o, B AENCTBUTENBHOCTU, YY4EHbIE K HEMY HE CTPEMSATCS.

KpalHsasi dopma WMHCTpyMeHTanuama, HasbiBaemasi rmo3umusu3m (Ann JforMyecknin no3vMTUBM3M),
yTBEepXaaeT, 4YTO BCe MNOJIOXKEeHUA, OTIIMYHble OT TeX, KOTOopble OnuUCbiIBakdT WU MNpenckasbiBakoT
Ha6mo,quvm, HEe TOJIbKO U3JNTNLWHU, HO U OeccMbICMEHHbI. I XOTS B COOTBETCTBUM CO CBOMMM XKe Kpwn-
TEpUsMU B 3TOM LOKTPUHE OTCYTCTBYET CMbICI, OHAa, TEM He MeHee, rocnoAcTBoBania B Hayke BCHO
nepByld NONoOBMHY ABaguatoro cronetnal Moew WHCTPYMEHTaAnNUCTOB UM NO3UTUBUCTOB  LUMPOKO
pacnpocTpaHeHbl gaxe cerogHs. lMpuumMHa Tako Mx ybeauMTenbHOCTU 3akni4vaeTcs B TOM, YTO, XOTS
npeackasaHue He sIBNSIeTCH Lienblo Haykn, OHO SBMSIETCS YaCTblo XapakTepuCTUYecKoro Mmemoda Hayku.
OTOT Hay4HbI MeTOZ BKIOYAET TEOPETUYECKOE NMPUHATUE HOBOW Teopumn Ans oObACHEHUS HEKOTOPOro
Knacca sBNEHMW, 3aTeM MNpPOBEAEHME pelwaruwe20 3KCrepuMeHmasnbHo20  uccredo8aHus,
3KCMepuvMeHTa, Afs KOTOpPOro crapasi Teopusi npefckasbiBaeT OAWH BUMAMMbLIA pe3ynbTaT, a HoBas
Teopuss — Apyron. 3atem Teopuio, NpeAcka3aHus KOTOPOW OKasanucb JTOXHbIMW, OTBepratT. Takum
obpasoM, pesynbTaT peLualoLero 3KCNepuMeHTa, KOTOpbIA NO3BONSAET caenaTtb BbIOOp Mexay OBYMS
TeopusIMK, 3aBUCUT OT MpeackasaHus Teopuir, a He OT MX OObSCHeHWs. VIMeHHO oTcioga ucTekaet
ownboyHoe nNpeAcTaBneHMe, YTO B HAyvyHOM TEOpMM HET HU4Yero, Kpome npegckasaHui. OpHako
3KCreprvMeHTanbHoe MccrnegoBaHMe — 9TO Aaneko He eAMHCTBEHHbIN MPOLECC, CBA3aHHbI C POCTOM
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Hay4HOro 3HaHwus. Mogasnsolwee 60NLWMHCTBO TEOPUIA OTBEPININ HE MOTOMY, YTO UX He NOATBEpAWM
SKCNepUMeHTarnbHble UCCNefoBaHNs, a NOTOMY, YTO Y HMX Bbinn nnoxue obbAcHeHus. Mbl oTBepraem
TakMe Teopuu, faxe He rnposepss UX. Hanpumep, paccMOTpUM CreayoLlylo TEOpUIo: CbeB Kunorpamm
TpaBbl, MOXHO BbINEYUTbCA OT MpOCTydbl. JTa Teopus AenaeT npefAckasaHne, KOTOpOe MOXHO
NpoBepuUTb Ha OnbiTe: ecnu MauM nonpobyloT NedYnTbCs TPaBoW WM HamayT 3TO HeddEKTUBHBIM,
NOSIBATCA AoKasaTenbCTBa NOXHOCTWU 3TON Teopun. HO 3Ty Teopuio HUKOrga He NMPOBEPSANny Ha onbiTe U,
BO3MOXHO, HUKOr4a He NPOBEPSIT, NOTOMY YTO OHA He AaeT OObACHEHUN: OHa He OBBACHAET HM NpoLecc
neyeHusl, HM 41O Bbl TO HM BbINO ewe. Mbl abConOTHO MpaBUbHO cYMTaeM ee noxHon. Becerga ectb
6GeCKkOHEYHO MHOTO BO3MOXHbIX TEOPUI TAKoro pofa, COBMECTUMBIX C CyLLECTBYIOLUMN HabmoaeHSMM
M npegnaratlowmx HOBble MPeAcKasaHusl, U Yy Hac He XBaTWMo Obl HU BPEMEHW, HW CPeACTB, YTOObI
npoBepuTb MX Bce. Mbl nMpoBepsieM HOBble Teopwuu, KOTopble BbIrMAasT Gonee obewarowyMn ans
06bsACHeHNs Yero-nnbo, Yem Te, KOTOopble LUMPOKO PacnpoCTpaHeHbl CerofgHs.

CkasaTb, YTO npefackasaHue — Lefb Hay4YHOW Teopuu, 3HauMT nepenytaTtb CpeacTBa M Lenu. TOYHO
TakK e MOXKHO cKasaTb, YTO Lieflb KOCMMUYECKOro kopabns — cxuratb Tonnueo. Ha camom aene, ropeHue
TOMNMUMBaA — 3TO MWL OAMH W3 MHOMMX MPOLIECCOB, KOTOpble KOPabmb [OOMKEH BbINOMHUTL AN
JOCTWKEHUA CBOEW OeNCTBUTENbHOM Lenu, TO ecTb TPaHCMNOPTMPOBKW MONe3HOW Harpysku U3 OOHOW
TOYKM KOCMUYECKOro NMpocTpaHcTBa B Apyryto. MNpoBeneHne akcneprMeHTanbHbIX UccrnegoBaHuii — 3To
N1LWb OOMH U3 MHOTUX MPOLECCOB, KOTOpble AOMMKHA OCYLLECTBUTb TeopUst NSt AOCTUXKEHUS UCTUHHOM
Lienn Hayku, KoTopast 3akrio4aeTcsl B 00bACHEHUM MUpa.

Kak s yXe Ckasan, 4YaCTtu4Ho 0OBbACHEHNA COCTaBMATCA HA OCHOBE TOro, YTO Mbl HenocpencTBeHHO
He Habntogaem: aToMbl U CUNbI; BHYTPEHHUe obnactn 3Be3g U BpalleHne ranaktuk; npowoe un
6yp,yu.|,ee; 3aKOHbI NMpuUpoabl. Yem rny6>Ke 00bsICHEHME, TEM K Bonee oTaaneHHbIM OT HAcCTOSILLIEro onbITa
KaTeroppam OHO [OOJDKHO o6pau.|,aTbc;|. OpgHako 3aTun KaTeropun He BbIMbIWIIEHbLI: HAMNPOTUB, OHU
SIBMSIOTCA YacTblo cCaMon CTPYKTYpPbl pearibHOCTW.

OBbsCHEeHNs YacTo NOpOXAAlT NpeAckasaHusd, No KpanHen mepe, B npuHuune. B camom gene, ecnu
YTO-TO, B MPUHLMMNE, MOXHO MpeackasaTb, TO AOCTATOMHO NOMNHOe O6bACHEeHMe AOMKHO, B NpUHLUMNE,
npeackasaTb 3TO MOSNHOCTbIO (MOMMMO Bcero npoyero). OQHako MOXHO OOBACHWTb M MOHATb MHOrMe
n3HavarnbHO Henpeackasyemble Bewy. Hanpumep, Bol He MOXeTe NpeAckasaTb, Kakue Homepa BblinagyT
Ha 4ecTHOM (T.e. GecnpucTpacTHon) pyneTke. Ho ecnu Bbl MOMMETE, YTO B KOHCTPYKUMU U OENCTBUK
pyneTku dernaeTt ee GecnpuCTPacTHOW, TO Bbl CMOXETEe OOBbACHWUTb, MOYEMY HEBO3MOXHO NpeacKkasaTtb
Homepa. M onaTb: mMpocTtoe 3HaHWe TOro, YTo pyneTtka GecnpucTtpacTHa, He PaBHOLEHHO MOHMMAaHMIO
TOro, 4YTO AenaeT ee 6ecnpucTpacTHOW.

M 9 roBoptdo MMEHHO O MOHWMaHWKU, a He MPOCTO O 3HaHUU (UNU OMMUCaHWUMK, UNN npeackasaHum).
[MockonbKy MOHUMMAHWE NPUXOAUT Yepe3 OObACHUTENbHbIE TEOPUW, @ 3TU TEOPUU MOTYT ObITb CXOXM,
ObICTpOE yBENMMYEHME KONMMYECTBA 3anucaHHbIX hakToB He 06A3aTENbHO YCIOXHSET NOHMMAHWE BCETO,
YTO MOHATO. TeM He MeHee, BOMbLIMHCTBO Ntoden cyMTaeT (M UMEHHO 3TO FOBOPUNM MHe Torga, B
OETCTBE), YTO C OLUENOMIISIIOLLEN CKOPOCTbIO PacTeT HE TOJIbKO KOMMYECTBO 3anucaHHbIX (hakToB, HO U
KONIMYECTBO U CMOXHOCTb TEOPUN, Yepe3 KOTopble Mbl NO3HaeM Mup. CnegoBaTtesnibHO (TOBOPSIT OHU), HE
Ba)XXHO, ObINIO UM HET Takoe BpeMsi, Korga OAMH YerloBEeK MOr MOHATb BCe, YTO ObINIO MOHATO, B Halle
BPEMS 3TO TOYHO HEBO3MOXHO, M 3TO CTAHOBUTCS BCe Oonee u 6onee HEBO3MOXHbLIM MO Mepe pocTa
Hawero 3HaHua. MoxeT NoOKa3aTbCA, 4YTO Ka>K,lJ,bII7I pa3, Korga nodaBndeTcA HOBOeE OOBbACHEHMEe unu
MeToOuKa, CyWeCTBEeHHas ANns OaHHOro npeameTa, K CrMCKY, KOTOPbIM JOIDKEH BblyduTb nobon
>|<enarou.|,|/||7| NOHATbL 3TOT NpegMeT, cneayert LI,O6aBI/ITb ele ogHy Teoputo; Korga e Konn4ecTBO TakKnxX
Teopui B nobOM npegmeTe CTAHOBUTCS CRAMLLKOM 60nbLUMM, MOSBRAOTCA cneumanunsaumm. dusuka, K
npumepy, pasgenunacb Ha acTpousnky, TepMOAMHAMUKY, IU3MKY YaCcTUL, TEOPUIO KBAHTOBOro nong 1
MHOrve gpyrne Hayku. TeopeTuyeckas OCHOBa KaJow U3 3TUX HayK, Mo KpamHen Mepe, Tak e obwmnpHa,
Kak Bcs dm3vKka CTO NET Ha3af, M MHOTMME HayKu yxe pacnagarTcs Ha nogcneumanu3aumn. Kaxercs,
yTo, 4Yem Oonbluie OTKPbITUA Mbl AenaemM, TeM pJanblle u 06e3Bo3BpaTHEe Hac YHOCUT B BeK
cneunanuctoB, U TeM Oonblle ygansdwTcsa OT Hac Te npegnonaraeMble ApEeBHME BpeMeHa, korga
NOHUMaHMe obbIYHOro YernoBeKa MOrNo OXBaTUTb BCE, YTO TOJbKO ObIfO MOHATO.

YenoBeka, CTOSKHYBLUErOCS C 3TMM OFPOMHbIM K ObLICTPO PaCTYLMM MEHK TEOPUNA, CO3AaHHbIX
YerioBeYeCcKOW pacow, MOXHO MPOCTUTb 3a €ro COMHEHMSI B TOM, YTO OAWH WUHAMBUAYYM crocobeH 3a
CBOIO XWU3Hb OTBeAATb Kaxgoe 6040 M CaMOCTOSTENBHO, Kak 3TO MOrfo ObiTb KOraa-To, OLEHUTb BCe
n3BecTHble peuentbl. OgHako 0ObSCHEHNE — HeoOblvHas nuuia: OonbLuylo MOpUUI0 He 00s3aTenbHO
TpygHee MpornoTuTb. Teopuio MOXET BbITECHUTb HOBasd Teopus, Oomee TodHad, C Gonblmm
KONMM4YeCTBOM OOBACHEHMI, HO U Gonee npoctas ANsg NoHumaHus. B aTtom cnydae crtapas Teopus
CT@HOBUTCHA JULIHEW, W Mbl MOHMMaeMm 6ofblie, @ y4YuM MeHblle, Yem paHblie. VIMEHHO 3TO U
npousowno, korga teopus Hukonasa KonepHuka o Tom, 4to 3emnsa asmxetcsa Bokpyr ConHua, BblTeCHUNA
CcnoxHyto cuctemy lNronemes, kotopas nomewana 3emnio B LeHTp BceneHHon. MIHoraa HoBas Teopust
MOXET YnpoLlaTbh CYLLECTBYIOLLY, Kak B Cnydae, korga apabckue (aecAtunyHble) undpbl 3aMeHunm
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pumMckme. (B gaHHOM cryyae Teopus BblpakeHa HesaBHO. Kaxxgoe o6o3HauveHve onpegenseT KOHKpETHbIe
onepauun, NOMOXEHUS U MbICIIM O YWcnax Mpolle ApyrMx W, criedoBaTernibHO, BOMoWaeT Teopuio, no
KOTOPOWM onepaumm ¢ YMcrnammn CTaHOBATCA Gornee npocTbiMmn 1 3ddeKTMBHBIMK). HoBas Teopusi MOXeT
obbeavHATL [OBe CcTapble Teopuu, obecnedvBas Oonbliee MOHUMaHWE, YEeM MpPU  OTAENbHOM
NCNONb30BaHNN CTapbIX TEOPUI, Kak 3TO nNpomsoLuno, korga Markn ®apagen n Oxenmc Knapk Makceenn
o0beguHUNM Teopun SNEKTPUYECTBA U MarHeTMaMa B OAHY TEOpMUIO anekTpomarHeTtuama. KocBeHHo,
bonee nomnHble 06bACHEHUsA, B NOOOM npegmMeTe HanpaeneHbl Ha YCOBEPLUEHCTBOBaHWE METOOOB,
MOHATUN N £3blKa, C NMOMOLLBI KOTOPbLIX Mbl MbITAEMCS MOHATL ApYyrve npeamMeTsbl, U, Takum obpasom,
Halle 3HaHKe B LIENOM MOXeET CTaTb 6onee NpocTbIM Anst NOHMMaHUS.

O6LEen3BeCTHO, YTO YacTo, KOrga HOBblE TEOPUM TakMM 0Opa3oM 3aMeEHSIOT cTapble, NocneaHne He
3abbiBatoTCs HaBcerga. [laxe pumMmckmne umdpbl BCe eLle MCNOMb3yHT CEroqHs B onpeaeneHHbIX cry4vasix.
'pomMoO3aKkMe MeToAbl, C MOMOLLbIO KOTOPLIX MOAM Korga-to Bblumcnanu, 4yto XIX, ymHoxeHHoe Ha XVII,
paBHo CCCXXIIl, yxe He NpUMEHSTCS BCepbes3, HO Aaxe cendac OHM HECOMHEHHO W3BECTHbl U
MOHSATHBI KOMY-TO, HanpuMep, UCTopukam matematuku. O3HavaeT N 3TO, YTO YENOBEK HE MOXET NOHATb
«BCe, YTO MOHATO», HEe 3Hasd PUMCKUX Unp 1 ux 3aragoyHon apudpmetTnkn? Coscem HeT. COBpeEMEHHbIN
MaTeMaTUK, KOTOPbIN NO KaKOW-TO NPUYMHE HUKOrAa He ChbIlwan O pUMCKUX Uudpax, TeM He MeHee, yxe
obrnagaet MOMHbIM MOHUMAHMEM CBS3aHHOW C HUMW MaTEMaTUKW. Y3HaB O PUMCKMX UMdpax, 3ToT
mMaTeMaTuK NpuobpeTeT He HOBOE MOHWMAaHMEe, a BCEro Nulb HOBble dhakTbl — UCTOpUYEcKkue akThbl,
akTbl O CBOWCTBaX KaKMX-TO MPOU3BOSIbHO ODO3HAYEeHHbIX CMMBOJIOB, @ HE HOBOE 3HaHWE O CamMux
yncnax. OH ynogobutcs 300M0ry, KOTOpbIA YYUTCA NepPeBOAUTb HAa3BaHUS BUOOB Ha MHOCTPaHHbIA A3bIK,
NN acTpom3nKy, KOTOPbIA y3HaEeT, Kakum obpas3om Noan pasnuyHbIX KynbTyp pacnpegensoT 3Be3fbl
Mo CO3BE3QUAM.

Heobxogumo nu 3HaHve apuMeTUKM PUMCKUX LMdp ANA NOHUMAaHWUA UCmopuu — OTOENbHbIN
Bonpoc. [onycTnMm, 4TO Kakas-TO UCTopuYeckas Teopus — Kakoe-TO obbsicCHeHMe — 3aBucena oT
onpederneHHblX MeTodoB, KOTOpble OPEBHWE PUMISHE WUCMOMb30Banu Afsi YMHOXEHUS (Tak Xe, Kak,
Hanpumep, oOkKasanocb, 4YTO KX ocobble MeTodbl CO34aHUs BOAOMPOBOAOB W3 CBMHUOBLIX IPYyo,
OTpaBNSABLUMX NMUTBEBYIO BOAY, BHECNU CBOW BKknag B nageHune Pumckon Mmnepum). 3aTtem, ecnvn mbl
XOTUM MOHSATb UCTOPUIO, a CreaoBaTenbHO, U BCE, YTO MOHATO, TO HaM criedyeT y3HaTb, Kakne 310 Obinu
meTtoabl. Ho geno B TOM, 4TO HM OOHO COBPEMEHHOE uUCTOopuyeckoe OObACHeHME He CBHA3aHO C
METOAMKOW YMHOXEHWSI YMCerl, Tak YTO HaliM 3anucu OTHOCUTENbHO 3TUX MEeTOJOB — He Bornee yem
KOHCTaTauusa paktoB. Bce, 4TO NOHATO, MOXeT ObITb MOHATO M 6e3 3ayyvBaHus 3TUX PakToB. Mbl B
noboe BpeMs MOXeM NOCMOTPETb MX B CMpaBOYHUKE, €Cnv, Hanpumep, paclmndgposBbiBaeM ApeBHUN
TEKCT, B KOTOPOM OHW YNOMUHAOTCS.

MocTosAHHO pasrpaHnymMBasl NOHMMAHWE W «MPOCTO» 3HaHME, A He XOMYy MPeyMEeHbLUUTb BaXHOCTb
3aNnCaHHON, HO He OOBACHEHHOW MHAopMauun. Takas nHdopmauusa 6e3ycrnoBHO BaxkHa Ansl BCEro: oT
Pa3MHOXEHMST MUKPOOpraHmama (KOTOpbIN coaepXuT Takyto nHdopmaumio B monekynax OHK) oo camoro
abCTpaKTHOro 4enoBeYecKoro MbllWeHns. Yem xe torga OTnn4aeTcs NoHMMaHue OT MPOCTOro 3HaHUS?
UTo ecTb 0ObSACHEHWe, B OTNMYME OT MPOCTOM (HOPMYNUPOBKM pakTa, Koen SBNATCA NpaBUiibHOE
onucaHve unu npeackasaHve? Ha npaktvke mbl 0O6bIYHO 4OCTATOYHO ObICTPO YyBCTBYEM pasHuuy. Mbl
OCO3HaeM, Kora 4ero-To He NoHMMaeM, Jaxe ecrvu Mbl MOXEM TOYHO onncaTtb 3TO U AaTb 3TOMY TOYHOE
npeackasaHune (Hanpumep, TevyeHue U3BeCTHON Gone3Hu HEeM3BECTHOro MPOMUCXOXAEHUS), U Takke Mbl
3HaeMm, 4YTO OObSACHEHWEe NMOMOXEeT HaM fydlle MOHATb 3To. Ho gaTb TOYHOe onpegerneHve NOHATUN
«0OBbACHEHNE» UMW «MOHMMaHME» CroXHO. pybo roBops, OHWM CKOpee OTBEYalT Ha BOMPOC «MOYeMy»,
YeM Ha BOMPOC «4YTO»; 3aTparMBaloT BHYTPEHHIO CyTb Aen; ONMCbIBalOT pearibHOe, a He Kaxylieecs
COCTOsiHME BeLleln; roBopAT O TOM, YTO AOIMKHO ObiTb, @ He 4TO CryyaeTcs: ONpeAenstoT 3aKOHb
npupoAbl, a He AMMMPUYECKNE 3aBUCUMOCTU. DTU NOHATUSA MOXHO OTHECTU K CBA3HOCTU, YTOHYEHHOCTU U
NPOCTOTE B NMPOTUBOMOMOXHOCTb NPOM3BONIbHOCTM U CAOXHOCTU, XOTSH HU OQHOMY U3 3TUX MOHATUI Takke
Henb3s AaTb NpocToe onpegenexHve. Ho B nobom crnyyae, NOHUMaHWE — 3TO O4HA U3 BbICLUNX DYHKLUIA
YernoBeYyeckoro mosra M pasyma, M aTa yHKUMS yHUKanbHa. MHorve apyrue dusmyeckme CUCTeMbl,
Hanpumep, MO3r XXUBOTHbIX, KOMMbIOTEPLI U APYrMe MallWHbI, MOTyT CpaBHUBaTbL (aKTbl 1 AeCTBOBaThL B
COOTBETCTBMM C HAMU. HO B HacTosiLee BpemMs Mbl HE 3HaEM HMUYEro, KPOMe YenoBeYecKoro pasyma, 4to
6bIro 6bl CNOCOBHO NOHATL 0OBbACHEHNE Uy xenano 6bl Nony4nTb ero npexae Bcero. Kaxaoe oTkpbiTne
HOBOrO OOBACHEHWSI U Kaxaoe MOHWMaHWe CyLLEeCTBYIOLLEro OObACHEHWs 3aBUCUT OT YHUKarbHON
YerioBe4eCcKon CNOCOBHOCTU MbICIINTL TBOPYECKM.

MoOXHO cuuTaTb, 4YTO TEOpUs PUMCKMX LuUdp yTpatuna cBoe OObACHWUTENbHOE 3HayeHne u
npeBpaTunacb B NPOCToe onvcaHune gakToB. [ogobHoe ycTapeBaHue TEOpUI MPOUCXOAUT MNOCTOSIHHO MO
Mepe pocTa Hallero 3HaHus. M3HavanbHO pumckas cuctema undp AencTBUTenbHO dhopMmmnpoBana vyacTb
KOHLIenTyanbHOW U TEOPeTUYEeCKoW CUCTEMbI B3rMsiAoB, KOTopas noMmorana NioAasm, UCNosb3yLWmMM 3Tu
uMdpbl, NOHMMaTL MUp. Ho ceiyac To NoHWMaHue, KOTopoe Koraa-To AOCTUranocb TakuMm obpasom, —
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He Oonee 4YeM KpoLle4YHbI acnekT ropasgo 6onee rnybokoro MNOHMMAHWS, BOMSIOWEHHOTO B
COBPEMEHHbIX MaTeMaTUYECKNX TEOPUSIX U HESIBHO B COBPEMEHHbLIX YCITOBHBIX 0603HauYEHUsIX.

370 UNnOCTpUpYeT €eLle OAHO CBOWCTBO MOHUMaHUsi. BO3MOXHO MOHSATH YTO-TO, HE OCO3HAaBas, YToO
MOHUMaelb 3TO, WU [axe He yhdenas 3ToMy o0coboro BHUMaHus. Bo3MOXHO, 3TO 3ByunT
napagokcarnbHO, HO CMbICH IMy6BoKMX 0606LLEHHBIX OGBACHEHW COCTOUT B TOM, YTO OHM OXBaTblBalOT He
TONMbKO 3HAKOMble CUTyalUuW, HO U He3HakoMble. Ecnv Obl Bbl OblfIM COBPEMEHHBIM MaTeMaTUKOM U
BMepBble CTONKHY/IMCb C PUMCKAMU LMcbpamMu, BO3MOXHO, Bbl Obl cpasy He 0CO3Haru, YTO YXKe MOHSMM
ux. CHayana BaM Obl MPUWWNIOCH BblyYUTb (pakTbl OTHOCUTENBHO TOrO, YTO 3TO Takoe, a MOTOM
nopasMbIWNATL Hag 3TMMKU akTamy B CBETe Ballero HacTosILEero MOHUMMaHus maTemaTtuku. Ho
3aBepLUMNB 3TO, Bbl MOMMM Obl, OFMSIHYBLUMCL Ha3aj, ckasaTtb: «[la, B pUMCKoi cucteme umdp Ans MeHs
HET HMYero HoBoro, kpome akToB». MIMEHHO 3TO Mbl MMeeM B BWOy, KOrda roBOPUM, YTO OGBACHU-
TenbHas posib PUMCKMX LGP MOMHOCTLIO ycTapena.

ToyHO Takke, Korga s roBOpo, YTO MOHMMALD, KakuM 00pasoM KpuBM3HA MPOCTPaHCTBA M BpeMEHU
BMMSET Ha ABWXKEHME NNaHET Aaxe B APYrMX COJNTHEYHbIX CUCTEMAaX, O KOTOPbIX S, BO3MOXHO, HUKOTA4a He
crnbllwarn, s He yTBEpXgal, YTO MOry BCMOMHWUTL 6e3 JanbHenwux pasmbiiieHnn O0bACHEHNE BCEX
noapobHocTel BpalleHnst u konebaHni opouTbl Nio6on NnaHeThbl. A nmer B BUAY, YTO NOHMMAO TEOPUIO,
cogepxallylo Bce 3T OBbACHEHUSA, U MOSTOMY MOry TOYHO BbIBECTU N06OE U3 HUX, €Crnvm nonydy
HEeKoTopble (hakTbl O KOHKpeTHoW nnaHeTe. Cpenae 3TO, 5, OMMSHYBLUWCL Hasad, CMOry ckasaTb B
npownoe: «[a, B ABWXEHUN 3TON NNaHeTbl S He BWXKY HUYEro, Kpome pakToB, KOTOpble He 0ObACHAET
obLas Teopus OTHOCUTENBHOCTMY. Mbl MOHMMaeMm CTPYKTYpy pearnbHOCTM, TOMbKO MOHMMAas Teopuu,
obbscHsAOLWME ee. A MOCKOMNbKY OHM OOBACHAT Gomblue, YeM Mbl HEMOCPEACTBEHHO OCO3HaEeM, Mbl
MOXeM MOHATb Gorblue, YeM HEMOCPEACTBEHHO OCO3HAEM, YTO NMOHSAMM.

A He yTBepxgalo, YTO, KOrga Mbl MOHMMaeM Teopui, Mbl 06s3amesibHO NMOHMMaeM Bce, YTO OHa
MOXeT 06bACHWUTL. B oyeHb rrybokon Teopum OCO3HaHWE TOro, YTO OHa OOBLACHSET OaHHOe sBfeHue,
camo no cebe MoxeT OblTb 3HaYUTENbHLIM OTKPbITMEM, TPebylowum He3aBMCUMOro OBBLACHEHMS.
Hanpumep, kBasapbl — 4pes3Bbl4aHO SPKUE MCTOYHUKN U3NTYYEHUS B LIEHTPE HEKOTOPLIX ranaktuk — B
TeyeHne MHOrmx neT ObiNM ofHOW M3 3arafgok acTtpodusmkn. Korga-To Aaxe nonaranu, 4To Anst TOro,
4yTOObl MX 0OBACHWUTL, NOTpebyeTcsa HoBas M3MKa, HO cernvac Mbl CUATAEM, YTO MX OOBSACHSIET Kak
obLias Teopusi OTHOCUTENBHOCTU, TaK U ApyrMe Teopwuu, KOTopble Obinn M3BECTHbI elle OO0 OTKPbITUSA
kBasapoB. Mbl nonaraem, 4To KBasapbl COCTOAT M3 ropsiyer matepum B npouecce NageHus B YepHble
AbIpbl (pa3pyLUeHHble 3Be3bl C TakM MOLLHbIM rPaBUTaALMOHHBIM MOSIEM, YTO HUYTO HE MOXeT n3bexaTb
ero). OgHako notpeboBanncb MHorme rogbl HabnAEHNN N TEOPETUYECKNX UCCNEAOBaHUA, Npexae Yem
Mbl MPULLINX K 3TOMY BbIBOAY. Tenepb, KOraa Mbl cCHMTaeMm, YTO HaLNM Mepy NOHMMaHWs KBasapoBs, Mbl HE
Aymaem, 4TO M paHblle obnaganv 3TUM MNOHWMaHWeM. XOoTs Mbl M OOBACHWMM KBa3apbl 4epes
CyllecTByloLMe TEOpUW, Mbl MOMyYnnM abConiTHO HOBOE MOHWMMaHMe. HacKkombKo CAOXHO AaTb
onpegeneHne OObBACHEHWID, HACTOMbKO e CMOXHO OnpeaenqTb, cyuTaTb M BCNOMOraTenbHoe
0ObSCHEHNE HEe3aBUCUMOW COCTaBNSAKOLWEN TOro, YTO MOHATO, MMM OTHOCUTbL ero k 6onee rnyGokon
Teopumn. ITO CMOXHO OMNpeaenuTb, HO He TaK CIIOXHO OCO3HaTb: Ha MpakTUKe, Koraa Ham AatoT HOBOE
00bsICHEHNE, Mbl MNOHMMaeM, 4YTO OHO HOBOe. M cHoBa: pasHuua cBf3aHa C TBOPYECKUMU
cnocobHocTAMN. OOBACHUTL [ABWXEHWE KakoW-TO MraHeTbl YenoBeKy, KOTOPbIA MOHMMaeT obLyto
TEOPUI0 OTHOCUTENBHOCTU, — YNCTO MEXaHMYeCKas 3aaya, XOTH OHa MOXET 0Ka3aTbCsl O4eHb CITOXKHOW.
Ho, 4Tobbl ncnonb3oBaTh CyLLECTBYIOLLYIO TEOPUIO ANs 06bACHEHWS KBasapoB, HEOOX0AUMO TBOpYecKoe
MblLunieHre. Takum obpa3om, YToObl MOHATL BCE, YTO NOHATO B acTpoduanke Ha CErogHALHNIA AeHb, BaM
npugeTtca noApobHO u3yynTb Teoputo KBasapoB. Ho Bam He npuaeTcd u3yyatb OpbUTy Kakon-To
KOHKPETHOW NnaHeTbI.

Takum ob6pa3om, HECMOTPS Ha TO, YTO KONMYECTBO U3BECTHLIX HAM TEOPUI, Aa U 3annCaHHbIX PaKToB
pacTeT Kak CHEXHbIA KOM, CamMa CTPYKTypa He CTaHOBUTCS Bonee CNoXHOW ANnA noHumaHus. [eno B ToMm,
4YTO, CTaHOBACb Gonee NOAPOOHBIMM M MHOFOYMCHEHHBLIMUW, OTAENbHbIE TEOPUWU MOCTEMNEHHO «TEPSIHOT
aKTyanbHOCTb», TaK Kak MOHWMaHue, KOTOpoe OHM codepXaT, nepexoauT K rnyboknm o006LLeHHbIM
TeopusiM. A KONMYECTBO NMOCMEeAHMX BCE YMEHbLUAETCS, HO OHU CTaHOBSATCS ©onee rmybokumn n Gonee
0000weHHbIMK. Mog «bonee 000OLWEHHBIMUY 51 NoAPa3yMeBalo, YTO Kakaas U3 3TUX Teopuin NpMBOaUT
Oonblue OOBOOOB, OXBaTbiBaeT Gonbluee KONMMYECTBO CUTyaLW, YEM HECKONbKO OTAENIbHbIX Teopwui
paHee. og «bonee rnybokumm» S NOHMMAlD, YTO Kakgasd U3 HUX 0ObAcCHAEeT Gonblue (oxBaTbiBaeT
Gonbluee NOHMMaHUE), YeM ee NpeaLecTBEHHUKM, BMECTE B3siTbIe.

Ecnu 6bl Bbl 3ax0TeNM NOCTPOUTL GOMbLLOE COOPYKEHME, MOCT MU COBOpP, HECKONbKO BEKOB Hasaf,
BaM noHapobuncst 6bl npoektupoBlmk. OH Obl 3HanN, 4To HeobxoaMmo caenatb, YTOObI obecneunTb
MPOYHOCTb U YCTOMYMBOCTb KOHCTPYKLMM C MUHUMAanbHbIMU BO3MOXHBIMU yCUnusiMu 1 3atpatamu. OH He
cmor Obl Bblpa3nTb GOMbLUYD YacTb 3TOMO0 3HAHUS Ha A3blke MATEMaTUKM U PU3MKWU, KaK Mbl MOXEM
caenaTb 31O cerogHs. BmecTo aToro oH nonoxuncs 6bl, rMaBHbIM 06pa3oM, Ha CBOK MHTYULMIO, HABbIKU
N 3MMNMpUYEcKne 3aBMCMMOCTW, KOTOpble Yy3Ham BO BpPEMEHa CBOEro y4eHu4YecTBa, a BMOCHEACTBUM,
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BO3MOXHO, YCOBEpPLUEHCTBOBAs, PYKOBOACTBYSICb AOragkamMyv v JOMArMM onbIToM paboTel. Ho gaxe aTa
WHTYUUUA, 3TU HaBbIKM U 3MMMPUYECKNE 3aBUCUMOCTM Ha caMoM pJene Obinv SIBHbIMU UM HESIBHbIMU
meopusiMu, COOEpXaBLUMMK pearnbHOe 3HaHWe MpPeaMeToB, KOTOpble CErogHss Mbl Has3blBaeMm
WHXXEHEPHbIM OENIOM U apXUTEKTYpor. IMEHHO u3-3a 3HaHMS 3TUX TEOPUIN, MYCTb OYEHb HETOYHbIX MO
CpaBHEHMIO C CYLLECTBYHOLUMM CEMOOHSA U MPUMEHUMbIX B HEOOSbLIOM YMChe CryYyaeB, Bbl M HAHAMN Obl
3TOr0 NPOEKTMPOBLUMKA. Bocxmwascb CTpoeHnsiMK, NPOCTOSIBLUMMMK BEKAa, AWM YacTo 3abbiBatoT, YTO
BUAAT NULWLb TO, YTO yueneno. MNogasnstowee 60MbLWMHCTBO COOPYXXEHUIA, MOCTPOEHHbIX B CpeHNEe Beka
W paHblUe, JaBHO pa3Banurocb, 4acTo BCKOPE Mocre Toro, kak OHW 6biny noctpoeHbl. OcobeHHo 3To
Kacanocb HOBbIX COOpPYXeHuI. CUMTanoch AokasaHHbIM, YTO Ntoboe HOBOBBEAEHME MOXET CTaTb NpUYM-
HOW KaTacTpodbl, U CTPOUTENN PeaKo OTCTYNanu OT TPaAMLMOHHBIX KOHCTPYKUUA U MeToaoB. B Hawuu
OHW, HanpoTuB, Gonbluasi peaKoCTb, €CMM KaKoe-TO CTPOoeHMe (NyCcTb OaXe HEenoxXoXee HW Ha 4To,
NMOCTPOEHHOE paHbLUEe) pa3BanuTCH U3-3a HeNpaBUbHOM KOHCTPYKUun. Bce, 4TO MOr NOCTPOUTL OPEBHUNA
KBannUUMPOBaHHbIA CTPOWUTESb, EM0 COBPEMEHHbIE KOMMern MoryT MOCTPOUTb yylle U C MEHbLUUMMU
yeunuamu. OHKU Takke MOryT COOpyauTb TakMe CTPOEHUs, O KOTOPbIX OH BPSiA NM MeuTan, Hanpuuep,
HebockpebObl MM  KocMuyeckne cTaHumn. OHM  MOMyT UCMONb30OBaTb TakMe Mmartepuanbl, Kak
CTEKITOBOJIOKHO WM kerne3obeToH, O KOTOPbIX OH HUKOr4a He Cribilan M KoTopble Bpsd v cMor Obl
Ncnonb3oBaTh, AaXe ecnn 6bl OHN KakUM-TO 0Bpa3oM Y HEro MOSIBUSIUCH, T. K. OH MMeN BECbMa CMYTHbIE
N HETOYHbIE NMPeaCTaBeHNs O NOBEAEHUN MaTepUarnos.

Mbl AOCTMIN HACTOSLLErO YPOBHSA 3HAHWMI HE MOTOMY, YTO cobpany MHOro TEOPUN, NOAOOHbLIX TOW,
YTO OblNla M3BeCTHa ApPeBHEMY cTpouTento. Hawe 3HaHue, SBHOe M HesIBHOe, He MpocTo 6onblie, OHO
oTnMyaeTca no cBoen cTpykType. Kak 9 yxe ckasan, COBPEMEHHbLIX TEOPUIA MeEHbLUe, HO OHM Bonee
00oOleHHble 1 Oonee rnybokne. B kaxpgon cuTyauum, C KOTOPOMW CTankMBancs NPOEKTUPOBLUMK,
BbINOMHSAS KaKylo-TOo paboTy, — K npuMepy, BblOupasi TOMNLMHY Hecyllel CTeHbl, — OH NOoNb30Barcs
OO0BOMbHO CNeungUYEcKon UHTYULMEN NN SMMUPUYECKON 3aBMCUMOCTbIO, KOTOPAsa MPUMEHUTENbHO K
HecTaHOapTHbIM cryqasiM  Morna paTb 0e3HagexHo HenpaBunbHble OTBeThbl. B Hawe Bpewms
NPOEKTUPOBLLMK MPUHMMAaET Takue peLUeHWsi, UCMOoNb3ysi Teoputo, OBOOOLLEHHYIO HACTONbKO, YTO ee
MOXHO NMPUMEHUTL K CTEHaM, CAeNaHHbIM U3 NobbIX MaTepuanos, B Nnobol cpeae: Ha JlyHe, nog Bogomn
N rae yrogHo eue. 3ta Teopust HacTonbko o600LleHa, NOTOMY YTO OCHOBaHa Ha AOCTATOYHO rnybokux
0OBbSCHEHNSIX NPUHLUUNA NOBEAEHMS MaTepuarnoB N KOHCTPYKUMA. UTOOblI HaNTK ONTUManbHY TOSLLMHY
CTEHbl U3 HE3HAKOMOro matepuana, UCnosb3yloT Ty Xe TeOputo, YTO M Anis MNobon OpYron CTeHbl, HO
pacyeTbl HayMHaKT, NPUHMMAs pas3nuyHble (PaKkTbl — MWCMONb3ys PasfMYHblE YUCIEHHbIE 3HAYEHWUS
pasHbIX napameTpoB. [MpMxoanTca CMOTPETbL B CNpaBOYHMKE Takue hakTbl, Kak npeden MpoYHOCTU Ha
pacTshKeHue 1 ynpyroctb Matepuarna, Ho B AOMOSTHUTENIbHOM NMOHMMaHWUM HET HEOBXOAUMOCTM.

VIMEHHO NO3TOMY COBPEMEHHbLIA apXUTEKTOP HE HyxadaeTcs B Oonee ANMTENbHOW UNU TPYLSOEMKOM
NoAroTOBKE, AaXe HEeCMOTpsi Ha TO, YTO MOHMMaeT ropasfgo OGonblue, YeM [APEeBHUA CTpoUTEnb.
Bo3MOXHO, TUNMUYHYIO Teoputo U3 y4ebHOM NporpaMMbl COBPEMEHHOIO CTYAEHTA MOHSATL CrIOXHEE, YeMm
nobylo 13 SMMNUPUYECKMX 3aBUCMMOCTEN [OPEBHErO CTPOUTENS, HO COBPEMEHHBLIX TEOPUI ropasgo
MeHbLUE, a UX OObACHWUTENbHAsA CMOCOBHOCTbL MPUAAET UM TaKMe KayecTBa, Kak KpacoTa, BHYTPEHHSS
fiorvka n cBsi3b C APYrMMM npeameTamu, Gnarogapsi KOTOpbIM 3TU Teopuu npolle mudyyatb. Celyac Mbl
3HaeM, 4YTO HEKOTOpble [APEBHWE SMMNUPUYECKME 3aBUCUMOCTM OblM  OWMBOYHBIMK, Opyrne —
WCTUHHBIMW WUAN ONU3KUMU K MCTUHE, U Mbl 3HaeM MpUYNUHbI 3TOrO. HeKOTOprMl/I AMMNNpnYeCcKnmMmmn
npasunamMu Mbl 4O CUX NMOp NoJib3yeMcsd, HO HA Ha OAHOM U3 HUX y>Xe HE OCHOBbIBaeTCA NOHMMaHUe Toro,
noYemy KOHCTPYKUUKU He pyLiaTtcs.

A, KOHe4YHo, He oTpuuald, YTO BO MHOMMX NpeaMeTax, rAe YBEenuYMBaeTCsl 3HaHue, BKIoyast
apxXuTeKTypy, MNosiBRsioTCs cneunanusaumn. OpHako STO He OAHOCTOPOHHWMIA npouecc, T. K.
cneumnanusaummn 4Yacto MCYe3aloT: Korleca yke He NMPOeKTUPYIOT U He M3roTaBNMBaloT KOJIECHbIE MacTepa,
nnyrm — macrepa no nnyram, a NMcbMa YXxe He MULIYT Nuclbl. TeM He MeHee, JOCTaTOYHO OYEBUAHO,
YTO TEHAEHUMS yrnybneHns n oGbeauHeHnsl, KOTOPYHo S ONUCLIBan, He eQUHCTBEHHAas: napannenbHo e
NMPOUCXOAUT HemnpepbiBHOE pacuwiupeHue. MNosCHIO: HOBble MOEN YAaCcTO HE MPOCTO BbITECHSAIOT, yNpoLaoT
Unm obbeauHsIOT cywecTBytowme. OHU Takke paclUMpSsIiOT 4YeroBeyveckoe MoHUMaHue Ao obnacTen,
KOTOpble paHblle He GblNn NOHSATHI COBCEM UMK O CYLLLECTBOBaHMUM KOTOPbLIX Aaxe He goraabiBanucb. OHK
MOryT OTKpblBaTb HOBblE BO3MOXHOCTW, HOBble NPOGREMbl, HOBble chneuuanusaumm M Oaxe HoBble
npeameTbl. W korga aTo NMpoucxoduT, Mbl MOXEM MONy4YUTb. MO KpaiHel Mepe Ha Bpemsi, Gonblue
MHpopMaLMK ANs M3ydYeHusl, YToObl NOHSATL BCe 3TO.

Bo3moxHo, MegnumHa — Haubonee pacnpocTpaHeHHbIV MpuMep pacTylen cneumanu3aummn, Kotopas
KakeTca Heu3bexHblM CneacTBMEM pocTa 3HaHWS, KOrda OTKPbIBalOT HOBble CMOCOObLI NEeYEeHUss MHOMMX
GonesHen. Ho gaxe B MeauumHe NpUCYTCTBYET MPOTMBOMONOXHAA TeHAeHUUs o6beanHeHns, koTopas
HenpepbiBHO ycunuBaeTcs. O6LWen3BecTHoO, YTO MHOrMe (byHKUMKM Tena, Kak, BNpoYeM, U MeXaHU3Mbl
MHornx GonesHein, ewe mano u3yyeHbl. CnegoBaTenbHO, HEKOTOpble 06nacTM MeOULMHCKOrO 3HaHWA
BCe eLle COCTOAT, rMaBHbIM 06pa3om, M3 cobpaHus 3anncaHHbIX (aKTOB, HABLIKOB W MHTYMLMW Bpayew,
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MUMELWNX OMbIT B NEYEHUN onpenerneHHbix GonesHer M nepefarolimx 3TV HaBblKM M UHTYULMIO U3
MoKoMneHus B nokorenune. [pyrumu crioamu, Gonbluast YacTb MeQULMHBLI BCE €Lle He Bbillfa M3 3Moxu
AMMNMPUYECKNX MPaBuSl, U1 BHOBb OOHAapyXeHHble 3MMUPUYECKME MpaBura CTUMYNUPYIOT MOSIBIEHNe
cneunanusauun. Ho korga B pesynbTate MeOuUMHCKUX U BUOXMMWUYECKUX MCCrEedOoBaHWUN MOSBSIOTCH
bonee rnybokne ob6bsiCHEHMSA npoueccoB 6omnesHn (M 340POBLIX NPOLECCOB) B Tene, yBenuunBaeTcs U
noHnmanve. Korga B pasnuuyHbiX 4YacTaxX Tena, B OCHOBE pasHbix ©onesHen obHapyxuawT obuime
MONEKYNApHblE MeXaHW3Mbl, Ha CMEHY Y3KUM TeopusiM npuxoaat 6onee ob6obuieHHble. Kak Tonbko
GonesHb MOHMMAIOT HACTOMNbKO, YTO MOryT BnMcaTb e€e B O0OLWYyl CTPYKTypy, ponb creuuanucTa
yMeHblUaeTcsl. BmecTto 9aTOro Bpauu, CTOMKHYBLUMCb C HE3HaKOMOW GOnesHbio wunv  peaxkum
OCIOXXHEHMEM, MOTYT MOMOXMTbCA Ha ObbAcHUTENbHble Teopun. OHM MOryT NOCMOTPEeTb 3TU (haKTbl B
crnpaBo4YHMKe. Ho 3aTem OHM CMOryT NpMMeEHUTb 0600LLEHHYO Teoputo, YTOObI pa3paboTtaTte Heobxoau-
MOe IneyeHne W oxuaaTb, 4TO OHO OyaeT 3dEKTUBHbIM, OaXe ecnyM HMKOr4a paHblle OHO He
NPUMEHSANOCh.

Takum o6pa30M, BOMpPOC O TOM, CnoXHee unn npouwie CTaHOBUTCA NOHATb BCE, YTO MNOHATO, 3aBUCUT
OT paBHOBECUA OBYX NPOTUBOMNONOXHbIX Pe3yfibTaTOB POCTa 3HAHUA: paCWupeHUsa n yenyb’neHu;? HaLunx
Teopm7|. N3-3a paclmpeHna Halnx TeOpl/II7I NOHATb UX CIIOXHEe, N3-3a yrny6neHMﬂ — npotwie. OpgHo u3
NOJSIOXXEHUA 3TOM KHUMM COCTOMUT B TOM, YTO yrny6neH|/|e MenneHHo, HO yBepeHHO nobexpgaer. ,D,pyFVIMl/I
cnoBamMu, yTBepxaeHue, B KOTOpoe A OTKa3biBasiCA NoOBEpPUTb, 6yﬂ,y‘-|l/l pe6eHKOM, B CaMOM pJene J10XKHOo,
a UCTUHHO MNpaKTU4eCKn npOTUBOINOJIOXKHOE. Mbl He yoandaemca OT COCTOAHUA, Korga OOUH 4YerioBekK
cnocobeH MoHATb BCe, YTO NMOHATO, Mbl I'IpVI6]'IVI)KaeMCF| K HEMY.

A He yTBepxaato, YTO CKOPO Mbl NoMMeM ece. ITO COBCEM ApYron BOMpoc. S He Beplo, YTO cenyac
Mbl OnM3KM unNKU Korga-To npubnMaumcs K MNOHMMaHWK 8cez2o, Ymo cyujecmeyem. £ roBopto O
BO3MOXXHOCTM NMOHUMAaHUSI 8CE20, YMO OHSMOo. JTO CKopee 3aBUCUT He OT coep’kaHnsl Hallero 3HaHus,
a OT ero CTpykTypbl. HO CTpyKTypa Hallero 3HaHUs — HEe3aBWCUMO OT BO3MOXHOCTU €ro BblpaXKeHus B
TEopusX, COCTaBMSOWMX MOHATHOE Liernoe — Ge3yCcnoBHO 3aBUCUT OT CaMOW CTPYKTYpbl pearnibHOCTW.
Ecnu cBOoGOAHLIN POCT 3HAHUS AOIMKEH NPOAOCIKATLCS U €CNN Mbl, HECMOTPS HY Ha YTO NpMbnmkaemcs K
TOMY COCTOSIHUIO, KOr4a OAMH YENOBEK CMOXET MOHATL BCE, YTO MOHSTO, 3HAYMT, rMybuHa Halmx Teopui
OOJDKHA YBENUUMBATbCA OOCTATOYHO ObICTPO, YTOObI 06GecnevnTb 3Ty BO3MOXHOCTb. OTO MOXET Mpo-
N30MTW, eCN TOMbKO camMa CTPYKTypa pearlbHOCTM HacTOSbKO eAnHa, YTO N0 Mepe pocTa Hallero 3HaHus
Mbl CMOXEM MOHUMaTb ee BCce Gonblie n Gonblie. Ecnn 310 NpoM3ongeT, TO B KOHEYHOM UTOre Halum
TEOpPUM CTaHYT HaCTOMbKO OBLMMM, TMYyGOKMMK U COCTaBRSIOWMMM APYr C APYrOM €4uHOe Leroe, YTo
npeBpaTATCs B €4MHCTBEHHYIO TEOPUIO €OUHONM CTPYKTYpbl peanbHOCTU. OTa Teopusi He OOBACHUT Bce
acnekTbl peanbHOCTU: 3TO HedocTMkumo. Ho oHa oxBaTUT BCe W3BECTHble 0ObsACHeHUs u Oynet
NpMMEHNMa KO BCEW CTPYKTYPE pearnbHOCTM HacCTONbKO, HACKOMbKO mnocnefHss OyneT noHdata. B To
BpeMs kak BCe Npeablaylive TeOpUM OTHOCWUIUCH K KOHKPETHbIM MpeaMeTam, 370 OyaeT Teopusi BCEX
npeameToB: Teopus Bceeo.

Ota Teopus, 6e3ycrnoBHoO, He ByaeT nocneaHen B CBOeM pofe, oHa ByaeT nepBow. B Hayke cuntaeTcs
AOKasaHHbIM, YTO Jaxe Halm ny4ywme Teopum obpeydeHbl BbiTb B HEKOTOPOM pofe HECOBEPLUEHHLIMU Y
npobnemMaTuyHbIMK, U Mbl OXMAAEM, HYTO B CBOE BPEMS MX BbITECHAT Bonee rnybokue 1 TOYHble TEOPUM.
M aTOT nporpecc He OCTaHOBUTCS, KOrda Mbl OTKpOEM yHUBeEpcarnbHyto Teopuio. Hanpumep, HeloToH gan
HaMm MepByK YHUBEPCAIbHYK TEOPUIKD TArOTEHUS U O0ObEAMHUI, MOMMMO BCEFO NpoYero, HeGecHyo u
3EeMHyI0 MexaHuKy. Ho ero Teopuu BbiTecHWNa obLias Teopusi OTHOCUTENBLHOCTUM JNHLUTENHA, KoTopast
BKITIOYAET €eLle 1 reoMeTpuio (KOTOPYHO paHbLue CYMTaNM oTpacriblo MaTeMaTukn) B usmke, U NO3ITOMY
Hapsgy ¢ bonbluen TOYHOCTBLIO AaeT bonee rnybokne obbsicHeHus. epBasi yHuBepcanbHas Teopus —
koTopyto 51 Oyay HasbiBaTb Teopuen Bcero — nogobHo Bcem Hawmm TeopusiM, KOTOpble Bbinv 4O Hee U
OyayT nocne Hee, He GygeT HM abCOMOTHO MCTUHHOW, HXU BECKOHEYHO rNyOOKON, a NOTOMY, B KOHEYHOM
utore, ee 3aMeHuT apyras Teopus. Ho aTa 3ameHa npousonget He yepe3 obbeanHeHne C TeopusMu
Apyrmx npegmetoB, nbo oHa cama OydeTr Teopuen Bcex npeameToB. B npownom 3HauvMTenbHbIv
nporpecc B NOHUMaHWM MHOrA4a UMEN MEeCTO Mpu 3HaunTenbHbIX 06beauHeHusax. Horaa nporpecc 6bin
BbI3BaH CTPYKTYPHbIMW W3MEHEHWSIMU B MOHMMaHWN KOHKPETHOro nNpeaMeTa, Kak, Hanpumep, Korga Mbl
nepectann cumtatb 3emno ueHTpom BceneHHow. [Mocne nepeovi Teopum Bcero yxe He Oyget
3HauuTenbHbIX 00beanMHeHU. Bce nocnegytouime BenvkMe OTKpPbITUSA ByayT nepeMeHaMu B NMOHUMaHWUM
MUpa B LENTOM: U3MEHEHMSIMU B HalleM MupoBo33peHun. CosgaHne Teopum Bcero GygeT nmocnegHum
G6onbwmM 06 begUHEHNEM U B TO XXE BPEMS MEPBbLIM LLArOM K BO3HUKHOBEHWIO HOBOIO MMPOBO33peHust. S
cuyuTal, YTO MMEHHO Takoe 0ObegMHEHME N U3MEHEHUE NPOMCXOAAT cenvac. NogobHoe MMpoBO33peHue
N ABMSEeTCA TEMOW 3TON KHUIW.

Cuntato cBoel 06513aHHOCTbIO Cpa3y NOAYEPKHYTb, YTO S FOBOPIO HE MPOCTO O «TEOPWUM BCEro»,
KOTOpyl0 B Onuxanilee BpeMsi HaAelTCsl OTKPbITb CrneuuanucTbl B 06nactu (OusuKM areMeHTapHbIX
yactuy. Mx «Teopus Bcero» crana 6bl 06beanHEHHO TEOPUEI BCEX OCHOBHbIX CUI, U3BECTHbIX hU3MKeE,
a2 VMMEHHO: rpaBUTALMOHHBIX, 3NEKTPOMarHUTHbIX U saepHbix cun. OHa Takke onucana Obl Bce Tumbl
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CYyLLECTBYIOLLUX APOOHOATOMHBIX YacTuUL, UX Maccbl, CMUHBI, SfIeKTPUYECKMe 3apsiabl U Opyrne CBOMCTBA,
a Takke MpUHUMN MX B3aumopencteus. [MpyM HanMMuMM [OCTATOYHO TOYHOrO OMNMCAHWUS HadanbHOro
COCTOSIHMSA NIOOON N30NMPOBaHHOM DU3NYECKON CUCTEMDI, Takas TeEOpUsi CMOXET npeackasaTtb byayuiee
noBefeHne cuctembl B MpuHUune. B crniyyae, korga TOYHOE MOBEAEHME CUCTEMbI MpedckasaTb
HEBO3MOXHO, TEOpUS OnuEeT BCE BO3MOXHbIE BapuaHTbl MOBEAEHUST CUCTEMbI M NpeackaxeT
BEPOATHOCTb WX BO3HUKHOBEHUA. Ha npakTuke Hepeaku cnydaum, KOrga HavanbHble COCTOSIHWUS
WHTEPECYIOLLMX HAaC CUCTEM HEBO3MOXHO OMpeaenvTb TOYHO, Aa U NpeackasaTh UX CAIULLIKOM CROXHO BO
BCEX Cny4asix, Kpome npocrenwmnx. Tem He MeHee, Takad obbeaMHEeHHasa TeOpUs YacTUL, U CUN BMecTe C
onpegeneHnemM HadanbHOro coctosiHua BceneHHon k MomeHTy Bbornbluoro BapbiBa (CunbHbIN B3pbIB, OT
koToporo npousowna BceneHnHas), B npuHuMne, cogepxana Obl BCO MHpopMauuio, Heobxoanmyo ans
npeackasaHus BCero, YTo MOXHO npeackasatb (pUcyHoK 1.1).

flnepHbie cHaL

[
I i HauanwHoe cocTornue '
DAeKTPOMarHeTH3M : —|- ' neped boabwum Bapuisom
T I 1 :
I
|

1 [Tpursmenue

Puc. 1.1. HeagekBaTHOe NOHNMMaHNE «TEOPUM BCErO»

Ho npefckasaHne — ele He ob6bscHeHue. «Teopwus BCEro», Ha KOTOPYK Tak HapelTcs, Aaxe
COBMECTHO C Teopueln HavanbHOro COCTOSIHWSA, B Ny4lleM criydae NpeacTaBuT Myb KPOLUEYHYH rpaHb
nctnHHom Teopumn Beero. 3ta Teopusa cmoxeT npedckazame Bee (B npyHUmMne). Ho Henb3sa oxunaatb, YTo
OHa 0b6BbsAcHUM ropasgo 6onblue, YeM CYLLECTBYHOLLME TEOPUU, 33 UCKITHIOYEHUEM HECKOMNbKUX SBMEHUN,
Bbl3BaHHLIX OCOBEHHOCTAMU BHYTPUMATOMHbLIX B3aUMOAEWCTBWUWA, KaK-TO: CTONKHOBEHUS  BHYTPU
yckopuTenen 4actuy 1 HeobbluHas UCTOpUS TpaHCMyTauuid YacTuy Bo Bpemsi bonbworo B3pbia. YTo
nobyxaaeT yYeHbIX WUCMONb30BaTb TEPMUH «TEOpUSl BCEro» ANA Ha3BaHWs CTOMb Maroro, XOoTs U
3axBaTblBalOWEro OTpeska 3HaHWA? f nonaraw, elle OAWMH OWMOOYHBIA B3NS4 Ha NPUMPOAY Haykw,
KOTOpbIN He 0fo0bOpsAT MHOrMe HayvHble KpUTWKW, HO (yBbll) 00OOpSOT MHOrMEe yyeHble: Hayka Mo
CyllecTBy siBNseTca pedyKyuoHHOU. DTO BCe PaBHO, YTO CKasaTb, YTO Hayka COMHWUTENbHO ynpoliaeT
BCe 0ObsACHeHWs, packnagpiBas WX Ha cocTaensowme. Hanpumep, conpoTMBRAEHWE CTeHbl
MPOHMKHOBEHMIO MNN COMBAHWIO OOBACHAETCA TeMm, YTO CTeHa — 3TO OrpoMHOe CKOMfeHwe B3aw-
MoaencTeyoWwmx monekyn. CBorcTBa 3TUX MONEKyn OOBACHAIT Ha OCHOBE COCTAaBMSALLMX UX aTOMOB,
B3aUMOENCTBUS 3TMX aTOMOB ApYyr C APYroM WM Tak garnee A0 MenbYyallinx 4acTul, U CaMbIX OCHOBHbIX
cun. PegykumoHMCTbI CYMTalT, YTO BCE HayyHble OOBbACHEHMS W, BO3MOXHO, Mobble A0CTaTO4YHO
rny6okue o6bACHEHUS MPUHMMAOT UMEHHO Takyto popmy.

KoHuenuusi peaykunmoHMCTOB eCTECTBEHHO MPMBOAUT K CO34aHVIO Mepapxvuu NpeameToB U TEOpUn B
COOTBETCTBMM C TEM, HACKONbKO OHM ONM3KM K «CaMOMy HMU3KOMY YPOBHH»  M3BECTHbIX
npenckasaTtenbHbIX Teopuin. B aTon nepapxmm noruka n matematvka obpasyroT Henokonebumblie NpuH-
Uunbl, Ha KOTOPbIX CTPOUTCHA CUCTEMA HayYHbIX B3rnsgoB. PyHOAAaMEHTOM CTaHET yMnpoLLeHHasa «Teopus
BCEro», yHMBepcanbHas Teopus 4actul, Cur, NpOCTPaHCTBA U BPEMEHU BMECTE C HEKOTOPOW Teopuen
HavyanbHOro coctosHua BceneHHon. OctanbHas dwusnka obpasyeT nepBble HECKONbKO 3Taxew.
AcTpochmsmka n xmmmst 3anmyT Gornee BbICOKUA YpOBEHb, reonornss — ewe 6onee BbICOKMMA U T. A.
3naHue pasgensieTcs Ha MHOXeCTBO DaweH — npeameToB elle 6oree BbICOKOTO YPOBHS: GUOXMMUIO,
Guonoruio n reHeTuky. B HeTBepAabix criosix cTpatocdepbl MPUMOCTUNUCE Takue npegMeThbl, Kak Teopust
3BOMIOLUMN, 3KOHOMMUKA, MCUXOMIOMMS U BbIYUCIMTENBHAA TEXHUKA, KOTOpble Ha 3TOM KapTUHE MOYTK
HEMbICITUMO BTOPWYHBI.

B HacTtosilee BpeMs y Hac eCTb TOMNbKO MPUBAMKEHUSA K ynpoLleHHOoM «Teopun Bceroy. OHM yxe
AOCTaTOYHO TOYHO MOTYT MpeAckasbliBaTb 3aKOHbl ABWXEHUS OTAENbHbIX APOBHOATOMHbLIX YacTuu,.
Mcnonb3ys 9T 3akoHbl, COBPEMEHHbIE KOMMbLIOTEPLI MOMYT paccyMTaTb ABWKEHWEe nobow M3onupo-
BaHHOW rpynrbl U3 HECKOMbKUX B3aUMOENCTBYIOLWMX YACTULL HEKOTOPOro dreMeHTa, €Crim U3BECTHO UX
HavanbHoe cocTosiHue. Ho gaxe menbyaniias 4YacTuyka mMaTepun, BUOUMAs HEBOOPYXKEHHBbIM FMa3oM,
COOEPXKUT TPUNSIMOHbI aTOMOB, KaXAbli U3 KOTOPbIX COCTOUT M3 MHOXEeCTBa APOOHOATOMHbIX YacTul, u
HenpepbIBHO B3aMMOAENCTBYET C BHELUHMM MUPOM, TaK YTO NpeAcKkasaTb NoBedeHNe 3TOW YacTUYKU He
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NnpeAacTaBnseTcsl BO3MOXHbIM. [JOMOSHSAS TOUHbIE 3aKOHbI ABWXXEHUST Pa3NNYHbIMU NPUOIVKEHUSIMU, Mbl
MOXEeM MpeackasaTb HeKoTopble acnekTbl OobLlero noBeAeHUss [OCTAaTOYHO KPYMHbIX OOBLEKTOB,
HanpuMMep, TeMnepaTypy MfaBfeHUs UMK KNMEHUS aHHOIO XMMMUYECKOro coeamHeHusl. bonbluas 4Yactb
OCHOBHOW XMW Obinla Takmm oOpa3oM cBegeHa K dumsmke. [na Hayk ©onee BbICOKOTO YPOBHS
nporpaMmma penykumoHUCTOB — BCEro NULb Aero npuHuuna. HukTo Ha camom gene He cobupaetcs
BbIBOAUTb MPUHLUUMNBI 6MONOrMmK, NCMXONOrMM Unu NOMUTUKA N3 NPUHUMNOB ur3unkn. NpuymnHa, no KOTOPOn
npeameTsl 60nee BbICOKOrO YpOBHSA BOOOLLE NOAAAKTCS M3YYEHUIO, COCTOUT B TOM, YTO B OnpeaerieHHbIX
YCIOBUSIX HEMOCTUXMMO COXHOE MNOBEeAEHMEe OrpPOMHOrO KOMMYecTBa YacTul, CTaHOBUTCA Mepown
NPOCTOTbl U yOOBOMOHATHOCTU. OTO Ha3blBAaeTCA UCXOOOM. NMPOCTOTa BbICOKOTO YPOBHSI «UCXOOUT» M3
CINOXXHOCTWN HU3KOIo YPOBHS. S1BNEHNSI BLICOKOrO YPOBHSA C NMOHSATHLIMU hakTaMu, KOTOpbIE€ Herb3si NPOCTO
BbIBECTU N3 TEOPUM HU3KOTO YPOBHS, HA3bIBAKOTCA UCXOOAWUMU sienieHUsiMu. Hanpumep, cteHa morna
ObITb KPEMKOW, MOTOMY YTO T€, KTO €e CTpous, 60sinmcb, Y4TO UX BparM MOTryT MonbiTaTbCA NPeodorneTb 3Ty
cTeHy. 310 06bsACHEHME MPOYHOCTU CTEHbI BbICOKOTO YPOBHSI HEBBLIBOOUMO W3 OOBSCHEHWS HWU3KOro
YPOBHSI, KOTOpOe S MpuMBEN Bbile (XOTS U COMOCTaBMMO C HUM). «CTpouTenu», «Bparum», «CTpaxy»,
«MNblTaTbCA» — 3TO UCXoAaswue sBreHus. Llenb Hayk BbICOKOTO YpPOBHSI — AaTb HamM BO3MOXHOCTb
MOHSATb UCXOASLME ABMEHMS, CaMbiMU BaXXHbIMW U3 KOTOPbIX, Kak Mbl YBUONM, ABNSKOTCA XU3Hb, MbIC/1b
W 8bIYUCIIEHUE.

KcTtatu, npoTMBOMNONOXHOCTb PEAYKLUNOHM3MA — XOJIU3M, UAES O TOM, YTO €AMHCTBEHHO MPaBUIibHbIE
OObSICHEHNST COCTaBMeHbl Ha OCHOBE CUCTEM BbICOKOIO YPOBHS, — ewe Oonee owuboyHa, 4em
peayKumoHn3m. Yero oxxmaatoT OT Hac XonucThbl? Toro, YTo Mbl MPeKpaTUM Hally NMOUCKM MOJEKYIIIPHOro
npoucxoxaeHus 6onesHen? YTo Mbl OTKaXXEMCS OT TOro, YTO JIKOAM COCTONAT U3 APOBHOATOMHBLIX YacTuy?
Tawm, rae cywecTBYHT yNpOLLeHHbIe 0ObSICHEHUS!, OHM CTOJSIb XE XXeNaHHbI, Kak nobble gpyrue. Tam, roe
Lenble Hayku ynpoLialTcs A0 HayK HU3KOrO YPOBHS, Mbl, y4eHble, 06s13aHbl HANTU 3TW YNPOLLEHUs1, Tak
Xe Kak 0653aHbl OTKpbIBaTh Noboe 3HaHME.

PeOyKUMOHNCT cunTaeT, YTO HayKka 3akrn4vaeTcs B TOM, YTOObl pas3noXuTb BCE Ha COCTaBMSHOLLME.
MHCTpyMEHTanucT cyvTaeT, 4To Uenb HaykM — MpeAckasbiBaTb COObITMSA. NS KaXgoro U3 HuMx
CyLLIECTBOBaHME HayK BbICOKOMO YpOBHS — BOMpOC ygobctea. CNOXHOCTb MELaeT Ham MCMoNib30BaTh
anemMeHTapHy0 U3KKy Ona nonyvyeHns npeackasaHui BbICOKOro YPOBHS, MO3TOMY Mbl rajaem, KakoBbl
Oblnn Obl 3TW npefckasaHus, ecnu Obl Mbl MO MX MOMYYMTb, — MWCXOL4 OAeT HaM BO3MOXHOCTb
npeycnetb B 3TOM — MMEHHO B 3TOM MPEANONOXUTENbHO 3aKIYaeTCa CMbICIT HAyK BbICOKOTO YPOBHS.
Takum obpasom, Ans peayKLUMOHUCTOB U MHCTPYMEHTANMUCTOB, KOTOPbIE MPOUrHOPUPOBANN KaK UCTUHHYIO
CTPYKTYPY, Tak U UCTUHHYIKO Lefb Hay4yHOro 3HaHWs, OCHOBOW npefckasbiBalollen mepapxumn usmnkm
SABNSAETCH, NO OonpefeneHuio, «teopus Bcero». Ho aAnga Bcex ocTanbHbIX HayyHoe 3HaHWe COCTOUT U3
0ObSICHEHWIA, @ CTPYKTYpa HAay4YHOro OOBbSICHEHNSI HE OTpaXkaeT nepapxuto pegykunoHmcToB. O6bACHEHUS
CYLLIECTBYIOT Ha KaXX0M ypOBHE uepapxuu. MHorne n3 HMX He3aBUCUMbI U OTHOCATCH TOMBKO K MOHATUSAM
KOHKPETHOro YpoBHS (HanpuMmep, «MeaBeab Cben Mef, NoToMy YTo Obin ronogeH»). MHorve o6bsacHeHMs
cofepxart NorMyeckne BblBOAbI, MPOTMBOMOJSIOXKHbLIE HAMPaBMEHUIO YMPOLLIEHHbIX 00bACHEHMIA. To ecTb
OHM OOBACHAT BelM, He pa3gensas ux Ha bornee maneHbkue, NpocTenllne, a PaccMaTpuUBaKOT UX Kak
coctaBnswwmne 6Gonee KpymnHbIX W CHAOXHbIX BeELleW, O KOTOPbIX Yy Hac, TEM He MeHee, €eCTb
0ObsiCHUTENbHBIE Teopuu. Hanpumep, paccMOTPMM KOHKPETHBLIM aTOM MeOu Ha KOHYMKE Hoca CTaTyum
capa YuHcToHa Yepuunns, kotopasa Haxogutcs Ha NMapnameHTtckon MNnowaan B JloHaoHe. A nonbiTaloch
00BbACHUTBL, NOYeMy 3TOT aTOM Meau HaxoguTcs Tam. OTO NPOU3OLNOo NoToMy, 4To Yepuunnb Obin
NpeMbep-MUHUCTPOM B nanate obLMH, KOTopasa pacnorfiokeHa Henoganeky; U NoToMmy, YTo ero naeun u
pykoBoACTBO crnocobeTeoBanu nobeae O6beanHeHHbIX cun Bo Btopon MupoBson BOMHE; U NOTOMY, YTO
NMPUHATO YeCTBOBATb TaKWX FOLEN, CTaBA MM MaMATHUKKU; U NOTOMY, YTO OpOH3a, TPagWLUMOHHLIA Ma-
Tepvan Ons Taknmx NamsiTHUKOB, COAEPXUT Medb WU T.4. Takum o6pas3oM, Mbl 00bSACHUMM dusnyeckoe
HabngeHne HU3KOro YPOBHS — MPUCYTCTBUME aToMa Meau B onpefefieHHOM MecTe — 4epes Teopuu
yYpe3BblYalHO BbLICOKOMO YPOBHA O TakUX WUCXOAALMX SBNEHUSX, Kak WUAen, pPyKoBOACTBO, BOWHA U
Tpaguums.

HeT TakoW npuumHbl, nNodemy [OMKHO CyllecTBOBaTb, Aaxe B NpuHUune, kakoe-nubo 6Gonee
HN3KOYPOBHEBOE OOBSCHEHUE MPUCYTCTBUS 3TOr0 atoMa Mean, YeM TO, KOTOPOe A TOMbKO YTO npuBen.
Mpeononoxum, YTO YMNpOLLEHHAs «Teopusi BCEro» B MpuHUMne caenana Obl HU3KOYPOBHEBOE r1ped-
CKasaHue BEPOSATHOCTW, YTO Takas cTaTyst OygeT cywecTBoBaTb, €CNU U3BECTHO COCTOSIHME (CKaXKeM)
COINMHEYHOW cucTembl B Kakoe-To Bonee paHHee Bpemsi. TOYHO Takke 3Ta TeOpuUs B MpuHUMNE onucana
Obl, KaK aTa cTaTys Morna Tyga nonactb. Ho Takne onucannst n npefckasaHus (KOHeYHo e, abCcomnoTHO
HepearnbHble) HU4ero 6bl He 06bACHANM. OHM NPOCTO OnMUCbIBaNM Obl TPAEKTOPUIO ABWXKEHUS KaXkZoro
aToma Meau OT MeAHOro PyAHMKa Yepes MraBuilbHYI Medb, MacTepPCKylo cKynbntopa v T.0. OHM Takke
Mornn Obl CHOPMYNMPOBATb, KAakoe BIIMSHME Ha 3TW TPAeKTOPUWM OKa3biBalOT CUITbl OT OKPYXaroLmx
aToOMOB, HarnpuMmep, TeX, U3 KOTOpPbIX COCTOAT Tera LWaxTepoB W CKynbntopa, W, Takum obpasom,
npeackasaTtb cywectBoBaHMe n opMy ctaTyn. B gencTBUTENBHOCTW, Takoe NpeackasaHue crnegosarno
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Obl OTHECT! K aToMaM NO BCeW nnaHeTe, BOBMEYEHHbIM, KPOME BCEero npo4ero, B COXHOe ABWXeHwue,
KOTOpoe Mbl Ha3biBaem BTopoii Muposon BonHon. Ho gaxe ecnv 6bl Bbl 06niagany cBepxvenoBe4eckomn
CMNOCOBHOCTLIO CnefoBaTb TakMM MHOFOCMOBHBbIM MpeAcKa3aHusiM HaxoXaeHws atomMa Mean B TOM
MecTe, Bbl BC€ paBHO He cmornu 6bl ckasaTtbk: «[a, 9 noHMMato, no4YemMy OH TaMm HaxoauTcsa». Bel npocto
3Hanu Obl, YTO ero NonagaHue Tyaa TakMM 00pas3oM HeM3BEeXxHO (UM BEPOSTHO, UNN YTO YIOAHO eLle),
€CN1 N3BECTHbI HavarnbHble KOHMUIypauum aToMoB U 3aKoHbl n3nku. Ecrnm Bbl Bbl 3aX0Tenu NOHSATH,
noyeMy OH Tam HaxogmuTCs, y Bac no-npexHemy He 6bino Obl Apyroro Bbibopa, Kpome Kak caenatb
cnegyowuin war. Bam npuwnocb 6bl BbIACHUTL BCE, YTO KacaeTcs 3TOW KOHdurypaumm aToMoB N UX
TPaeKTopui, n3-3a KOTOPbIX aTOM Meau oKasarnicsd MMeHHO B 3TOM MecTe. Takoe uccregoBaHue crano Obl
TBOPYECKOW 3ajayven, Kakon Bcerga SBMSeTCS OTKPbITUE HOBbIX 00bsSCHeHWA. Bam npuwnocb Obl
0BHapyXuTb, YTO onpeaeneHHble KOHUIypaLumMm aToMoB NOATBEPKAAIOT Takne UCXoasLume siBNeHns, Kak
PYKOBOACTBO M BOWHA, CBA3aHHble APYr C APYroM OOBbSACHUTENbHbIMU TEOPUSIMU BbICOKOTO YPOBHS. U
TOMbKO Y3HaB BCE 3TW TEOpPWM, Bbl CMOMNM Obl NOMHOCTLIO MOHATb, MOYEMY 3TOT aTOM MeAM HaxoauTcs
MMEHHO TaMm.

PeOyKUMOHUCTbI YBEPEHbI, YTO 3aKOHbI, yNpasnswLe B3anMoOencTBremM APOGHOATOMHbBIX YacTul,
MMEIOT MepBOCTENEHHYIO BaXXHOCTb, MOCKOJIbKY OHM SIBMNSKOTCA OCHOBOW MepapXuu Bcero 3HaHus. Ho B
peanbHOW CTPYKTYpe Hay4yHOro 3HaHUsi U B CTPYKType Hallero 3HaHWs B LieNIOM Takue 3aKoHbl UrpatoT
ropasgo 6oree CKPOMHYIO pPorib.

KakoBa >xe aTa ponb? MHe KaxXeTcsl, YTO HM OfHA U3 PACCMOTPEHHLIX TEOPUIA, MPETEHOYHLINX Ha
3BaHWE «Teopuu BCEro», He COOEpPXUT MHOro HOBOro B Crnocobe o6bscHeHus. BOo3MOXHO, cambliii
nepegoBoil Noaxod C OObACHUTENLHOW TOYKW 3pEeHUs — 3TO Meopusi CyrnepcmpyH, 8 KOTOPOW ane-
MEHTapPHLIMWU CTPOUTENbHLIMU OrokamMn MaTepun ABNSKTCA YANMHEHHbIE OOBLEKTbl, «CTPYHbI», a He
ToYeuHble YyacTuubl. HO HM OaMH CyLLEeCTBYOLWUA NOAXOA HE Npeanaraet HOBOro crnocoba o6bsICHEHNUS
— HOBOrO B CMbICIie OOBACHEHMS OWHLUTENHOM CUIT MPUTSDKEHWUS HA OCHOBE WCKPMBIIEHHOMO MpO-
CTpaHCTBa M BpeMeHU. B AeNCTBUTENBHOCTU, OXNOAETCSH, YTO «TEOPUS BCErO» yHacreayeT NpakTU4ecku
BCIO OODBSICHUTENbHYIO CTPYKTYpY CYLLECTBYIOLUUX TEOPUMIN IreKTpoMarHeTusama, SgepHbIX Cumm U
rpaBuTauuun: ux usndeckne KoHUenUMM, uX A3blK, UX MaTemaTtuyeckui dopmanuam n opmy ux
00OBbACHEHNN. 3Ha4MT, Mbl MOXEM PacCUYUTbIBaTb, YTO dTa CTPYKTypa OCHOBHOW (DU3MKKU, KOTOpas Ham
YK€ U3BECTHA U3 CYLLECTBYHOLLMX TEOPUIA, BHECET BKNa B Halwe obLiee NoHMMaHue.

B chmsuke cywectByeT gBe Teopuu, 3HaunTenbHO Oonee rnybokue, Yem octanbHble. NepBas — 3To
obllas Teopusi OTHOCUTENbLHOCTM, MO-MOEMy, Halla ny4lasi Teopusi MPOCTPaHCTBa, BPEMEHU W
rpaBuTauun. Bropas — elle Gonee rnybokass — keaHmosasi meopusi. ATU OBe Teopun (a HuKakas
Apyras CyLlecTBYOLLAs UM HblHE paccmaTpyBaemMasi Teopusi 4POBHOATOMHbBIX YacTuL) NPeaoCTaBnaoT
noapobHy0 OOBLACHUTENBHYID M OpManbHYlO CUCTEMY B3IMSA0B, B KOTOPOW BblpaXatTca Bce
ocTarnbHble TEOPUN COBPEMEHHOW (PU3UKWU, U COAEPXaT OCHOBHblE (DU3NYECKME MPUHLMNLI, KOTOPbLIM
NoAYMHAIOTCA BCe OcTanbHble Teopun. OObeauHeHne obLlier Teopum OTHOCUTENBHOCTU U KBAHTOBOM
TEOpUN — C LENbK NOMyYeHUss KeaHMoBOoU meopuu OMHOCUMeEIbHOCMU — CTano B nocnegHue
OecATUNEeTUss OCHOBHbIM NPeaMETOM MOUCKOB (PU3UKOB-TEOPETUKOB U AOMMKHO ObiNo Obl CTaTb 4acTbio
nobor Teopun BCero, kak B Y3KOM, Tak M B LUMPOKOM CMbICIiE 3TOro TepMuHa. Kak mbl yBuaum B
cnefylolien rnaee, KBAQHTOBasd TEOPUS, Kak U OTHOCUTENbHOCTb, NPefoCTaBnsieT PeBOMOLMOHHO HOBLIN
cnocob 06bsicHeHNsT uanyeckon peanbHocTu. MpuyMHa, NO KOTOPOW KBAHTOBas Teopus rmybxe Teopum
OTHOCUTENBHOCTKN, NEXuT Oonbllen 4YacTbio He B (M3MKe, a BHe ee, MOCKONbKy ee oTpacmnu
NpoCTUPAalOTCA Janeko 3a npefensl PU3MKWM W daxe 3a npefenbl CamMoW HaykM B NPUBLIYHOM ee
noHVMaHun. KsaHToBas Teopus ABMAETCA OAHOW U3 Yyemblpex OCHOBHbIX Humel', obpasyrolux Halle
HacToslLLee NOHUMaHue CTPYKTYpbl peanbHOCTH .

Mpexge 4eM Has3BaTb TPU OPYTMX HUTU, S OOJDKEH YNOMSAHYTb €lle OAMH CMocob WCKaXKEeHHOro
NpeacTaBneHns CTPYKTYpbl HAay4YHOro 3HAHWUS PedyKUMOHW3MOM. PefyKUMOHU3M NPUHMMAET HEe TONbKO
TO, YTO OOBbSACHEHWe Bcerda COCTOUT M3 pasgeneHus cuctembl Ha Oonee ManeHbkne W MpocTble
CUCTEMBI, HO M TO, YTO BCE MO34HME COOLITUS OOBLACHATCA Ha OCHOBE PaHHUX; APYTMMWU CIOBaMu,
€[VHCTBEHHBINA CNocob YTO-TO 06BACHUTL — CCPOPMYNUPOBATL NMPUYUHBI 3TOro. A 3TO nogpasymMeBaerT,
4yTO, 4em paHbme I'IpOVI3OLIJJ'II/I CO6bITI/IF|, Ha OCHOBe KOTOprX Mbl 4YTO-TO 06'bF|CH$|eM, TEM nque
00bsICHEHME, Tak 4YTO, B KOHEYHOM cueTe, BCe fy4we OObACHATL Ha OCHOBE MNepBOHAYarbHOro
cocTosiHUA BceneHHonm.

«Teopl/lﬂ BCEro», MWCKN4Yawwaa onpeagerneHne nepBoHavYaribHOIoO COCTOAHUA BceneHHon, He
ABNAeTCA NOJIHbIM onncaHnem cbmsmqecxoﬁ peanibHOCTW, NMOTOMY YTO OHA COOEPXUT TOJIbKO 3aKOHbI

' Strand (aHas1.). ABTOp MOSICHSET, YTO 3Ta HUTb NoAoGHA HWUTAM KOMMMEKCHOrOo aprymeHTa, KOTopble Mpu
obbegnHeHUN NpMBOASAT K onpedeneHHoMy BeiBogy. — [pum. nepes.

2 Fabric of Reality (aHven.). ABTOp noapasymeBaeT HE WCKYCCTBEHHYIO CTPYKTYpY, a CTPYKTYpy, Nexallyl B
ocHoBe peanbHocTW. Kpome TOro, OoH MpOBOAMT napanneflb C TKaHbil, B KOTOPOW HWUTW TECHO nepenseTeHbl
(B3anmocBss3aHbl) apyr ¢ gpyroMm. — lNpum. nepes.
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OBWXEHWs; a 3aKOHbl ABMKEHMSA camu no cebe AenaroT NWb YCIOBHble NpeackasaHus. TO eCTb OHM
POPMYNNPYIOT HE TO, YTO NMPOUCXOAUT, @ TONBKO TO, YTO NPOU3ONAET B KaKOe-TO BPEMS, €CIN U3BECTHO,
YTO 3TO NMPOUCXOAUIO paHbLUe. TOMNbKO ecriv U3BECTHO MOSTHOE onpeAerieHne HavyarnbHOro COCTOSHUS, B
MPUHUMNE MOXHO BbIBECTM MONMHOE onucaHve  dusudeckon peanbHocTU.  CyllecTsylolime
KOCMOMornyeckne Teopum He obecrneymBaloT MOMHOro onpedeneHnst HavarnbHOro COCTOSHWUS fake B
MPUHLUMNE, HO OHW YTBEPXAAIT, YTO n3HavansHO BceneHHasa Gbina o4eHb ManeHbKOW, O4YEeHb ropsYyen
nvena oOHOPOAHYH CTPYKTypy. HO mbl Tawke 3Haem, 4To BceneHHas He morna umeTb abComnoTHO
O[HOPOAHYIO CTPYKTYpY, NOTOMY YTO B COOTBETCTBUM C TeOpuen 3To ByaeT HECOBMECTMMO C POCCHIMNbIO
ranakTuk, KoTopble Mbl Habniogaem cerogHa B Hebe. Ha nepBoHayanbHble M3MEHEHMSI MIOTHOCTW,
«HEOOHOPOAHOCTL pacnpefeneHns maTtepumn», 3HaduTenbHOe BIWSIHME oOKasano rpaBUTaLoOHHOE
cxaTue (TO eCTb OTHOCMTENbHO MIOTHbIE YYaCTKM NPUTAHYNU Obl Gonblue matepum u ctanu 6bl Gonee
NAOTHLIMMK), TaK YTO CHayvana 3TM M3MeHEeHUs, A0KHO ObITb, ObinnM coBceM HebonbLwMK. Ho kaknumu Obl
ManeHbKMMWU OHWU HW ObiNv, OHW MMEKT OrpoMHOE 3HaveHve AN MbbiX ONMCaHWN pearnbHOCTK
peayKUMOHUCTaMu, NOTOMY YTO MOYTW BCe, YTO Mbl Habngaem BOKPYr OT POCChHINY 3BE34 W ranakTuk B
Hebe A0 nosiBneHnss 6poH30BbIX CTaTyl Ha NnaHeTe 3emrs, C TOYKM 3PEHNSs OCHOBHOWM (hn3nkn sBnseTcs
CneAcTBMEM 3TUX M3MEHeHun. Ecnv Hawe pefykuMOHHOE OonucaHue CTPemMuTCs OXBaTUTb HeYTo
bonblee, 4Yem camble KpynHble CBOWCTBaA Habnwpjaemon BceneHHow, Ham HyxHa Teopws,
onpegensioLwas Te BaXHeNwWwme nepBoHavarnbHble OTKIIOHEHUS OT OQHOPOLHOCTMW.

A nonbiTalocb 3aHOBO cdopMynupoBaTb nocnegHee TpeboBaHWe, He MpWHMMasi BO BHVMMAaHWe
npegybexneHns peayKUMOHUCTOB. 3aKkOoHbl ABWXeHWs nobon usm4eckon cucTeMbl OalT TONbKO
YCMOBHble MpeackasaHus W, crnefaoBaTernbHO, COBMECTUMbI CO MHOMMMM BO3MOXHbIMW BapuaHTamu
pasBuTUA 3TOM CUCTEMBbI. (OTO He 3aBUCUT OT OrpaHWYeHun NpeackasaHus, KOTOpble HaknagbisaeT
KBaHTOBasi TeOpuUs M O KOTOPbIX S pacckaxy B criegylollen rnase). Hanpumep, 3akoHbl OBMKEHWS,
KOTOpbIM MOAYMHSAETCS SAPO, BbiNyLWEHHOe W3 MyWKW, COBMECTUMbl C MHOMMMU BO3MOXHbIMU
TPaeKTopusaMU, Kaxaas U3 KOTOPbIX COOTBETCTBYET OAHOMY M3 BO3MOXHbLIX HanpasfeHui n nogbemoB
CTBOMa NyLWKKU Npu BelcTpene (puc. 1.2).

Puc. 1.2. HekoTopble BO3MOXHbIE TPAeKTOPUM ABUXKEHUS NyLleyHoro sapa. Kaxaas TpaekTopust
COBMECTUMA C 3aKOHaMU OBUKEHWS, HO TONbKO OfHa U3 TPaeKTOpWin OTHOCUTCS K KOHKPETHOMY Crlyyato

MaTemaTnyeckn 3aKOHbl ABWXKEHWS MOXHO BbipasuTb CUCTEMOW YpPaBHEHWW, KOTOpble Ha3sblBaloT
ypasHeHusimu 0suxeHusi. CyLLeCcTByeT MHOMO PasnnyHbIX PELLEHUA 3TUX YPaBHEHWUN, Kaxaoe U3 KOTOPbIX
ONMCbIBaEeT KaKylo-TO BO3MOXHYK Tpaektoputo. YTobbl onpegenutb, Kakoe pelleHve onuchbiBaeT
AENCTBUTENBHYIO TpaekTopuio, Heobxoammo obecneunTb OornosHUMmesbHble OaHHble - HEKOTOPYHo
NHOPMaLMIO O TOM, YTO NPoUCXoauT B AencrteuTtensHocTn. OamH M3 cnocoboB OCyLEeCTBUTb 3TO
3aKnoyaeTcs B ONpeferneHnn HayanbHOro COCTOSIHWSA, B JAaHHOM Criydae HanpasneHust CTBoNa MyLKu.
OpHako cyLecTBYOT M gpyrue cnocobbl. Hanpumep, Mbl TOYHO Takke MOrnu Obl oNpeaennTb KOHeYHoe
COCTOSIHUE — MONOXEHNE U HanpasneHue ABMKEHUS NyLEeYyHOoro sapa B MOMEHT ero npudemnexus. nu
Mbl MOrnn Obl OnpeAennTb MOMOXeHWe CamMOW BbICOKOW TOUKM TpaekTopun. Mbl MoxeM AaBaTb fobble
AONOMHUTENbHbIE AaHHble, €CNW OHW MOoMOoralT BbliOpaTb OAHO KOHKPETHOE peLUeHWEe CUCTEMbI
ypaBHeHun aBumxeHus. O6beavHeHue mMbbIX AOMOMHUTENbHBIX AAHHBbIX TAaKOro poda C 3akoHamwu
OBWXKEHNs paBHOLIEHHO Teopwuu, KOoTopas OMnuCbiBaeT BCE, YTO MNPOUCXOAMT C MyLeYHbIM SAPOM C
MOMeHTa BbICTpena Ao yaapa.

ToYHO Takke 3aKOHbl ABWMXEHMS AN pU3ndeckor peanbHOCTM B LiernoM 6yayT MMeTb MHOTO peLLeHui,
Ka)KOoe W3 KOTOPbIX COOTBETCTBYET KOHKPETHOMY crydyato. [ns saBeplUeHUsl onucaHus Ham npuaeTcs
onpedennTb, KakoW cnyyai npousolwen B OeNCTBUTENbHOCTW, NpedocTaBnss  [OOCTaTOYHO
[AOMOSTHUTESbHBIX AaHHbIX OS5 MOYYEHUS OAHOTO M3 MHOTVX PELLEHWI YypaBHEHWI ABMKEHUS. B NpocTbix
KOCMOJTOrMYECKUX MOZENSIX, MO KpaiHel Mepe O4HUM M3 CrocobOB MOMyYeHUsl TakuxX AaHHbIX SBMSEeTCs
onpefernieHne HavanbHOro cocTosiHus BeeneHHon. Ho, kpome Toro, Mbl Mornv 6bl onpeaenuTs KOHeYHoe
COCTOSIHME MNW COCTOosiHMe B no6oi Opyrol MOMEHT BpeMeHW: MM Mbl MornvM Obl MpeaocTaBUTbL
HEeKOTOPYI0 MHOPMAaLIMI0 O HaYyarbHOM COCTOSIHMM, KaKylo-TO MHAOPMALIMIO O KOHEYHOM COCTOSIHUM U O
MPOMEXYTOYHBIX COCTOSIHUAX. B o6uiem, o6beaVHWB [OCTaTOYHOE KOMUYECTBO OOMONHUTENbHBIX
AaHHbIX pasHOro poda C 3akOHaMU ABWXEHUS, Mbl, B MpUHUMME, Nonydunu Gbl onucaHue U3nYeckoi
peanbHOCTU.
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Kak Tonbko Mbl onpegenuM, CKaXem, KOHEYHOE COCTOSIHME MyLEeYyHOro agpa, Mbl CMOXEM
HenocpeacTBEHHO BbIMUCIUTBL €ro HayarbHOE COCTOSiHWE, U HAaobopOT, MO3TOMY MeXAy PpasfnMyHbIMM
MeTodamMu ornpefeneHus OOMOMHUTENbHbIX AaHHbBIX HE CyLleCcTByeT npaktudeckon pasHuubl. OgHako
OonbLUYD YacTb TakMX BbluMCNeHWA ansa BceneHnHow TpyaHo obpaboTtaTh. A ckasan, 4YTto Mbl genaem
BbIBOJ, O CYLLECTBOBAHWM «HEOLHOPOLHOCTU pacnpenerneHnss maTtepum» B HadarnbHbIX COCTOSIHMSAX M3
CEroAHsAWHNX HabniogeHUn 3Ton «HEeOAHOPOAHOCTM». Ho 3To ucknioudeHue: Gornbluas 4acTb Hallero
3HaHUA O JOMOMHUTENbBHbIX AAHHBIX — O TOM, YTO KOHKPETHO MpOMCXOOuT, — CyllecTByeT B dhopme
TEOPUIN BbICOKOrO YPOBHS 00 MCXOAALUMX SIBMEHUAX U, CriefoBaTernbHO, No OnpeaerieHnio NpakTuyeckn
He nogaaeTcsi BblpaXeHuo B BMAe (POPMYNMPOBOK HayarlbHOro coctosHusl. Hanpumep, B 6Gonbluen
YacTW peLleHU ypaBHEHUIN [OBWKEHWst BceneHHas B CBOEM HayanbHOM COCTOSIHMM He obnapaet
CBOWCTBaMM, HEOOXOAUMBIMU AN NOSABNEHUs Xn3Hu. CnegoBaTenbHO, Halle 3HaHMe TOro, YTO KU3Hb
rosisunach, — 3HavMTenbHas 4YacTb AOMNOMHUTENBbHBIX AaHHbIX. BO3MOXHO, Mbl HUKOTA4A HE y3HaeMm, YTo
3TO OrpaHUYeHmne 3HauuT A4nsa nogpobHon cTpykTypbl Bonblioro BapeiBa, HO Mbl MOXeEM cAernaTh BbiBOAbI
HenocpeacTBEHHO M3 Hero. Hanpumep, nepBasi ToyHasa oueHka Bo3pacTa 3emnu Gbina cgernaHa Ha oc-
HOBe BGMOMOrMYEecKon TeOpUN 3BOMKOLMK, KOTOopas NPOTUBOPEYMIia CaMbiM BblOAOLWLMMCS JOCTUXKEHMAM
du3smkn Toro BpemeHn. Tonbko npedybexgeHe peaykLMoHUCTOB MOFTIO 3aCTaBUTb HAaC CYNTaTb, YTO ATU
JoKasaTenbCcTBa ObIIM MO KAKOW-TO MPUYMHE MEHEee BECKUMW UK, B OOLLEM, TEOPMM O HayarbHOM
COCTOSIHWM Bbinu Bonee «yHOamMeHTanbHbI», Yem Teopun 06 MCXOAALLMX OCOBEHHOCTAX peanbHOCTY.

Haxe B 06nactu OCHOBHOW PM3MKM Maes O TOM, YTO TEOPMM HaAYarbHOro COCTOSIHUSA COAEpXKaT Halluu
camble rnybokue 3HaHusi, BeCcbMa owmnboyHa. OgHa M3 NpyMYmMH 3TOr0 COCTOUT B TOM, YTO OHa JTOrMYECKM
NCKMIOYaeT BO3MOXHOCTb OOBACHEHUS CaMOrO Ha4yarnbHOIO COCTOSHMA: MOYeMy ObINIo HadvanbHoe
COCTOSIHME, KaKMM OHO BbIfio, — OAHAaKO B AEWCTBUTENBHOCTM Yy HAc €CTb OOBbSACHEHNS MHOTMX acrneKkToB
HayanbHOro cocTtosiHus. B obwem, HM ofHa Teopus eépemeHu He crnocobHa gaBaTb OObSCHEHMS Ha
OCHOBE 4ero-To «bornee paHHero»; TeM He MeHee, brnarogaps obLen Teopun OTHOCUTENBHOCTU, a TaKke
KBAHTOBOM Teopun (CM. rnaey 2) y Hac ecTb rnybokne o0bACHEHNA NpUpPoabl BpEMEHM.

Takum obpasom, xapakTep MHOMMX HaliMx ONUCaHuW, NpeackasaHuin U 0ObACHEHWI peanbHOCTU He
nMmeeT Hudero obLlero ¢ Teopuen «HayarnbHOrO COCTOSIHUSI B COBOKYMHOCTU C 3aKOHaMu ABWKEHUSA», K
KOTOPOM NPVBOAUT PEeAYKLMOHM3M. He cyLecTByeT MpUYMHbI paccMaTpuBaTb TEOPUM BbICOKOrO YPOBHS
KaKk «BTOPOCOpPTHble». Hawwn Teopum pgpobHoaTOMHOM U3MKM W Oaxe KBaHTOBas Teopus
OTHOCUTENBHOCTU HE MMEIOT HUKaKMX MpenmyLllecTB nepeg teopusiMv 06 mexogsawmx csoncTteax. Hu
OfHY U3 3TUX obnacTen 3HaHWS Henb3d OTHEeCTU K ApyruM. Kaxgas Teopusi cogoepXuT rnornyeckue
BbIBOAbl OCTalbHbIX, OOHAKO HE BCE 3TN BbIBOAbI MOXHO C(opMynMpoBaTb, MOCKOMNbKY OHU SBMASOTCA
NCXOAALLMMN CBOWCTBaMM obnacTu Apyrux Teopuid. B OencTBUTENbHOCTM, HemnpaBuIbHO ynoTpebnsaTb
CaMW TEPMUHbI «BbICOKUA YPOBEHb» U «HU3KUIA YPOBEHbY». 3aKOHbI Bronorumn, Hanpumep, — Mcxogdaiume
CNeACTBUSA BbICOKOrO YPOBHS 3aKOHOB (PM3NKM. HO nornyeckn HeKoTopble 3aKOHbl PU3UKU SABNSAIOTCA
«MCXOOAWMMUY»  CreacTBUSIMM  3akoHOB Ouonormn. Morno ObiTb M Tak, 4TO 3aKOHbl, KOTOPbIM
NOAYMHSAIOTCS Ouonormyeckme u gpyrve umcxogsdlme sBMeHWsl, MOMHOCTbI0 onpeaensanu Obl 3aKOHb
OCHOBHOWN m3nku. B nobom crnyvae, korga ABe Teopumn FOTMYECKU CBA3aHbl Mexdy cobon, normka He
3acTaBnseT paccMaTpuBaTb OAHY U3 HMX Kak OMNpedensiowylo BTOPY B LENOM WM YacTU4HO. 3TO
3aBUCUT OT OO BACHUTENBHBIX OTHOLLEHWI MeXay Teopusamu. MNpenmMyLlecTsa MMEIT He Teopun, KoTopble
ONpeaensaiT KOHKPETHYIO LLKany pasmMepoB UMW CrOXHOCTU, U HE TEOPUK, KOTOPbIE PAaCMONOoXeHbl Ha
onpefeneHHOM YpPOBHe npefckasaTenbHoOW uepapxuu, a Te, KOTopble CcoaepxaT camble rnybokue
06bsicHeHns. CTpykTypa peanbHOCTW COCTOUT HE TOSbKO M3 COCTaBMSHOLWMX PeayKLMOHM3Ma, Kak-To:
NPOCTPAHCTBO, BPeMsi U APOBHOATOMHbIE YacTULbl, — HO W N3 XXU3HW, MbICIIEN, BbIYUCIEHUA U MHOTOro
APYroro, K YeMy OTHOCSITCA 3T OOBbSACHEHMA. Teopusi CTaHOBUTCA B OOfbLUEl CTENEHN OCHOBHOW, He-
Xenu npousBOAHOW, He u3-3a cBOel 6nM30oCcTU K npeackasbiBalolleii ocHoBe (PU3MKK, a U3-3a CBOEeN
6nNM30CTY K HaLWMM CaMbIM FMYy60KMM 06 bACHUTENbHBLIM TEOPUSAM.

KBaHTOBas Teopus, Kak A yxe roBopwr, ABNSeTCs OOHON M3 Takux Teopwui. Tpu Apyrme OCHOBHblE
HUTU OObSACHEHMS, Yepe3 KOTopble Mbl CTPEMUMCH MOHATb CTPYKTYpPY peanbHOCTW, OTHOCATCA K
«BbICOKOMY YPOBHIO» C TOYKU 3PEHUS KBAHTOBOM Teopuu. OTO meopus 3s8oroyuu (NepBoHavansHO
3BOMIOUMN XKMBbLIX OPraHuW3MoB), 3rnucmemosioausi (Teopust MNO3HaHWS) U meopusi 8biducrieHuss (o
BbIYMUCIUTENBHBIX MalIMHAX M O TOM, YTO OHW MOTYT BbIYUCIUTb, @ YTO He MoryT). Kak Bbl yBUAMTE,
MeXAYy OCHOBHbIMU MPUHUMNAMMK 3TUX YeTbIpeX, Ha NepBbll B3NS4, HE3aBWCUMMbIX MpPeaMeToB Obinu
oBHapyxXeHbl Takue rnmybokue n pasHoobpasHble CBSA3W, YTO Haumyylwnm obpa3oM MOHATb OOWMH U3 HUX,
He MOoHVMMas TpW OCTaBLUMECH, CTano HEBO3MOXHO. Bce yeTbipe hopMUPYIOT CBA3HYI0 0ObACHUTENbBHYHO
CTPYKTYPY, KOTOpas MMeeT HaCTOMbKO OOLIMPHblE MEePCNeKTUBbI, U OXBAaTbiBAE€T 3HAYMTENbHYIO YacTb
Halero MOHMMaHWa Mupa, 4YTO, HA MOW B3NS4, €€ YXe MOXHO CrnpaBeanvMBO HassaTb MNepBON
HacTosawen Teopuen Bcero. Takum o6pas3om, Mbl MOAOLLNM K 3HAMEHATENbHOMY MOMEHTY B MCTOPUU
naen — MOMEHTY, Korga macwTtab Hawero NOHMMaHWs CTaHOBUTCS AENCTBUTENBHO YHUBEpcanbHbIM. [o
HacTosILLero BPEMEHW BCe Halwe MOHMMaHWe KacanoCb HEKOTOpPOro acnekta peanbHOCTMH,
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HexapakTepHoro ansi uenoro. B Oygyuwiem oHO oxBaTuT oObeaMHEHHOE MOHATME peanbHOCTU: Bce
00bsicHeHnss OyayT noHMmaTbCsl Ha (OHe YHMBEpCanbHOCTW, a Kaxaasi HoBasl uaest OyoeT ae-
TOMaTMYECKN CTPEMUTBCH OCBELLATb HE TONIbKO KOHKPETHbIA MPeAMeT, HO B pPasfMYHOW CTeneHu BCe
npeameTbl. [MOHMMaHWe, KOTOpOe Mbl B KOHEYHOM WTOre MOSydYuM W3 MOCNedHEro OrpoMHOro
00beguHEeHNs:, MOXET 3HAYMTENbHO NPEB3OWTU MOHMMaHWE, KOTOpPOE Mbl Mony4yanu OT npeablgyLimx
00bsAcHeHUNn. Mbl yBUOUM, 4YTO 34eCb 00BbEAUHAETCS M OOBACHAETCH He TONbKO (hm3Mka U He TONbKO
Hayka, HO M OoThaneHHble obnacTn cunocodmm, NOrMKNM U MaTeEMaTUKKA, STUKU, NONUTUKM U ICTETUKMU:
BO3MOXHO, BCE, YTO Mbl MOHMMaeM B HaCTOsILLIEE BPEMS, @ MOXET ObITb, 1 MHOroe 13 TOro, YTO Mbl eLle
He NoOHMMaeM.

Kakown >xe Torga BbIBOA4 A agpecoBan Obl cebe-pebeHKy, KOTOpbI OoTBepran TO, YTO POCT 3HaHus
AenaeT MuUp MeHee MOHATHbIM? A Obl cornmacuncs ¢ HAM, XOTS ceidac s CYUTalo, YTO BaXXHO He TO,
MOXET N 00Ha n3 ocoben Hallero KOHKPETHOro Buaa NoHSATbL BCE TO, YTO NMOHMMAET BeCb BMUA. BaxHo To,
OEACTBUTENbHO N ednHa M NOHsITHA cama CTPyKTypa peanbHocTW. CyliecTByeT MHOXECTBO NMPUYUH
cumuTaTh, YTO 3TO Tak. byaydn pebeHkom, S IPOCTO 3Han 3TO: cendac st Mory 3To OO bACHUTD.

TepmuHoJsiorus.

Anuctemonorua — Hayka o npupoze No3HaHus 1 Nnpoueccax, KoTopble ee co3aaroT.
Ob61BbsicHeHne — (rpybo) yTBEpXAEHMNE O NpuUpoae 1 NpUYnHax BeLLen.

MHcTpyMeHTanuM3M — cuctema B3rNnsS4o0B, B COOTBETCTBMM C KOTOPOW LEMbI0 Hay4yHOW Teopuu
ABMSeTCA NpeAckasaHne pe3ynbTaToB SKCNEePUMEHTOB.
Mo3ntnBmMamM — kparHAs opmMa MHCTPyMEHTanuama, yTBepxgawllas, 4To Bce (DOPMYSIMPOBKM,

OTIIMYHbIE OT TEX, KOTOpbIe YTO-NMGO onNucbIBAOT UMK npeackasbiBaroT, He UMEKOT CMbICa. (3TOT B3rndaag
CaM He nmeeT CMblIClia No CBOUM Xe KpI/ITepI/IFlM).

PeAyKUMOHHbIN — peayKUMOHHOe O0bSCHEHME — 3TO OObsICHEHME, KOTOPOE packnagblBaeT Bce
BELLM Ha COCTaBNSIIOLLME HU3KOTO YPOBHSI.

PeAYKLIMOHVBM — Cunctema B3rn4an0B, B COOTBETCTBUN C KOTOpOVI Hay4Hble 00BbSACHEHUS N3HaYanbHO
ABNAKTCA peayKUMOHHbIMN.

Xonuam — ngest 0 ToM, YTO 060CHOBAHHBLIMU ABNAOTCSA TONLKO 0OBLACHEHUS, cAeNaHHble Ha OCHOBE
CUCTEM BbICOKOIo ypoOBHSA; NPOTUBOMOJI0XKHOCTb penyKUMOHMN3Ma.

Mcxoa — vcxodawmm SiBNeHMEM Ha3blBaeTCsl Takoe sIBMEeHUE (Kak XKW3Hb, MbICIb UMW BbIYMCIIEHNKE),
OTHOCWTENBHO KOTOPOrO CYLLECTBYHOT MOHATHbIE (aKTbl WM OOBACHEHWS, KOTOpble He MpOCTO
BbIBOASATCA M3 TEOPWI HU3KOTO YPOBHSl, HO KOTOpPble MOMYyT OOBSCHUTbL MNM npefckasatb Teopuu
BbICOKOTO YPOBHSI, OTHOCSILLMECS HEMOCPEACTBEHHO K 3TUM SIBIIEHUSIM.

Pe3ziome.

HayyHoe 3HaHue, Kak M BCe 4YernoBeyeckoe 3HaHue, COCTOWUT rnaBHbIM 006pa3oM U3 OOBbACHEHWIN.
MpocTble (akTbl MOXHO MOCMOTPETb B CMpaBOYHUKE, MpeackasaHUs BaKHbl TOMbKO MpU NpoBeAeHUM
peLlaloLwmnx 3KCNepUMEHTOB AN Bblbopa OGonee TOYHOW HayyYHOW Teopwuu, KOoTopasi Yyxe mnpoLuna
NPOBEPKY Ha Hanuuyne XopoLlumx oObsicHeHW. Mo Mepe Toro, Kak HOBble TEOPUWM BLITECHSIOT CTapble,
Halle 3HaHWe CTaHOBWUTCS Kak LuMpe (Korga nosiBfisitoTcs HOBble NPeaMEThl), Tak U rmydxe (koraa Haium
OCHOBHble Teopun OOBSACHAT Bomnblue U cTaHOBATCA Gonee 0006LWieHHbIMM). TNybrnHa nobexpaer.
Takum o6pasoM, Mbl HE ygansemcs OT TOro COCTOSIHUS, KOr4a OAMH YerloBEK CMOXET MOHATb BCe, YTO
MOHATO, a npubnmkaemcsa K Hemy. Hawm camble rnybokme Teopuy HACTOMbKO MepenseTalTcs ApYr C
OPYroM, 4YTO MX MOXHO MOHSATb TOMbKO COBMECTHO, KaKk eAuHyl Teopuio OObeaMHEHHOW CTPYKTYpbl
peanbHocTh. OTa Teopusi Bcero nmeet ropasgo G6onblUMin MacliTab, Yem Ta «Teopusi BCEroy», KOTOPYH
UWLYT y4YeHble, 3aHMMarowmnecss (prM3nKon 3anemMeHTapHbIX YacTuu, MOTOMY YTO CTPYKTypa pearibHOCTU
COCTOMT He TOMbKO W3 TakMx COCTaBASOWMX pPeaykuMoHM3Ma, Kak MpOCTPaHCTBO, Bpems U
OpPOBGHOATOMHbIE YaCTULbI, HO Takke, HaNnpUMep, U3 >XWU3HW, MbICIIU U BblYUCHEHUs. Yembipe OCHOBHbIX
HUMU 0b6BbSCHEHUS, KOTOPbIE MOTYT COCTaBUTb NepByto Teoputo Becero — aTo

KkeaHmosas ¢usuka, nasebl 2, 9, 11, 12, 13, 14;
anucmemornoeus, Mnaebl 3, 4, 7, 10, 13, 14;
meopusi ebiqucneHul, naeel 5, 6, 9, 10, 13, 14;
meopus agosnoyuu, Maesl 8, 13, 14.
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Cnegytowas rmaBa NocBsiLeHa NePBOV U CaMON BaXKHOW U3 YETbIPEX HUTEN — KB8AHMOBOU ¢hu3UKe.

I'nmaBa 2. Tenwu.

He cywecmsyem nydwed, bornee
OmKpbimoU 0eepu K U3y4YeHUK (bu3UKU, 4YeM
obcyx0eHue ¢husudecKko2o heHOMEHa ceeyu.

Mankn ®apagen

(Kypc u3 wecmu nekyutl no xumudyeckol ucmopuu
ceeyu)

B cBoux 3HaMeHUTbIX HaydHblX nekumax B KoponeBckoM uHCTUTYTe Maikn ®apagen Bcerga
nobyxgan cBOMX cnywaTtenen msydyaTb MUp, paccMaTpuBasi, YTO NMPOUCXOAUT MpPU FOpeHun ceBeun. A
3aMEHIK CBeYy 3M1EeKTpUYECKMM (boHapUKOM. OTO NMpaBOMEPHO, MOCKOSbKY YCTPOMCTBO 3NIEKTPUYECKOrO
¢oHapuka BO MHOFOM OCHOBaHO Ha OTKpbITUAX Papages.

A onuuly HECKOJTIbKO 3KCNepuMeHTOB, KOTOpblie WIMKIOCTPUPYKT ABJNEHUA neXalwune B OCHOBe
KBaAHTOBOW (bI/I3VIKl/I. Takoro poaa 3KCNeEpPMMEHTblI CO MHOXECTBOM N3MEHEHNIN 1~ yTO‘-IHeHI/IIZ B Te4yeHune

Puc. 2.1. CeeT OT anekTpn4eckoro goHapmka

MHOIMX NeT ocTaBalMCb CPEACTBOM K CyLLIECTBOBAHWIO KBAHTOBOMW OMTUKM. B wnx pesynbratax HeT
NPOTUBOPEYUA, OOHAKO AaXKe cenvac B HEKOTOpbIE U3 HUX TPyAHO noBepuTb. OCHOBHbIE 3KCMEPUMEHTbI
yAMBUTENBHO MpoCTbl. OHM B CYLIHOCTM He TpeOylT HU crneuvanbHbIX Hay4YHbIX MHCTPYMEHTOB, HU
rnyboKoro 3HaHWsi MaTeMaTuKM UM OU3MKU, OHW 3aKIoYaloTCsl BCEro Nvllb B OTOpacbiBaHWM TEHEN.
OOGbIYHbIN anekTpuYeckuin oHapurK MOXET NPOM3BOANTL BECbMa CTpPaHHbIE KapTUHbI cBeTa U TeHwu. [pu
bonee BHUMATENbHOM PACCMOTPEHUW MOXHO YBUAETb, YTO OHM MMEKT HeOOblYHble pPa3BETBMEHUS.
UToObl 0OBSCHUTL UX, HY>XHbl HE MPOCTO HOBble (PUINYECKME 3AKOHbI, @ HOBLIN ypO8eHb OMNUcaHust 1
00bSACHEHMS, BbIXOAALWMIA 3a Npefensl TOro, YTo paHbLue cumTanu HaydyHon ccoepon. MNpexae Bcero, 3atn
KapTWMHbI OTKPbIBAKOT CyLLUECTBOBaHWE napannenbHbliX MupoB. Kak 370 Bo3MoxHO? Kakas Mbicnvmas
KapTMHa TeHen MoXeT noBreYdb 3a cobor NogobHbIe BbIBOALI?

lMpencrtaBbTe BKHOYEHHbBIN 3MNEKTPUYECKMIA (DOHAPUK B TEMHOW KOMHATE rae HeT OPYrMx UCTOYHUKOB
ocBelleHnsi. HUTb Hakana namnoykm ucnyckaeT CBET, KOTOPbIN paclumpsieTcd, obpasys yacTb KOHyca.
YTob6bl HE YCINOXHATb 3KCNEepUMEeHT OTpaXeHHbIM CBETOM, CTeHbl KOMHaTbl OOJIKHbI ObITb MaTOBO-
YepHbIMU OANA NOJIHOro nornoweHua ceeTa. |/|J'II/I, MOCKOJIbKY Mbl NpOBOAUM 3TU 3KCNEPUMEHTbI TOJIbKO B
cBoeM BooOGpaXeHuu, MOXHO NpeacTaBUTb KOMHATy acTPOHOMMYECKUX pas3MepoB, 4TOObI [0
3aBepLUEHNSA IKCNepUMeHTa CBET He ycnen AOCTUIHYTb CTEH W BepHYTbCs. PUCYHOK 2.1 nnnioctpupyet
OaHHbIN onbIT. HO 3TOT PUCYHOK B HEKOTOPOW CTEMEHN HE COOTBETCTBYET UCTUHE: ecnn Bbl Mbl CMOTPENU
Ha OHapuK CO CTOPOHbI, Mbl HE CMOrnK Obl yBUAETL HU (POHAPUK, HU CBET. HEBMOUMOCTE — OAHO U3
npocTenwnx cBOMCTB cBeTa. Mbl BUOMM CBET NWLLb TOrAda, Korga OH MonajaeT B Hawwy rnasa (XoTs, Kak
npaBumo, Mbl FOBOPMM O MoOcrnegHeM OObekTe, Ha KOTOPbIN BO3AEWCTBOBAN 3TOT CBET U KOTOPbIN
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oKasancs no NMHUM Hawero 3pexus). Mbl He MoXeM yBMAETb CBET, KOTOPbIN NMPOCTO MPOXOAUT MUMO.
Ecnu Gbl B nyye okasancs oTpaxarolmin 06beKT nnu gaxe Mbiflb UKW Kanenbku Boabl, YTOObI paccesTb
CBeT, Mbl CMOrMM 6bl ero yBuaeTb. Ho NOCKOMbKY B flyde HAYEro HeT, U Mbl CMOTPUM Ha HEro U3BHe, ero
CBeT He gocturaet Hac. Hanbonee TOYHO TO, YTO Mbl AOMKHbI YBUAETb, crnefosarno 6bl NpeacTtaBuTb
abConoTHO YepHOM KapTUMHKOW. B mpucyTCcTBMM BTOpPOro MCTOMHMKa CBeTa, Mbl MOrnM Obl yBUAETb
doHapuK, HO ONATb Xxe He ero cBeT. Jlyum ceeTa, gake camoro MHTEHCMBHOIO CBETA, KOTOPbIN Mbl MOXEM
nony4YnTb (C MOMOLLILIO Na3epoB), MPOXOAAT APYr Yepes Apyra, kak ecnu 6bl H1Yero He 6bino BoobLLe.

Ha pucyHke 2.1 BUgHoO, 4TO OKONo choHapuKa CBET Hambornee ApKkui, MO Mepe yaaneHus OT Hero ceeT
TYCKHEeT, TaK Kak Iyd paclmpsieTcs, 4ToObl ocBeTuTb elle Oonbliylo nnowagab. Habnopatento,
HaxogsweMmycs B fiyye 1 oTxogswemy oT oHapuka CnvMHOW Brieped, pednekTop nokasancsa 6bl ewe
MeHbLLIe, a Korga Obin Obl BUAEH TOMbKO Kak TOYKa, elle cnabee. 3To B camom Aene 6bino 6bl Tak?
CnocobeH nu cBeT OENCTBUTENBHO PacnpOCTPaHATLCS HEOrpaHUYeHHO Bce Oonee TOHKMMKW nydyamu?
OTBeT: HeT. Ha pacctosHun npuMepHO AEeCATU ThiCAY KUNOMETPOB OT hoHapuka ero ceeT 6bin Obl
cnuwkomM cnabbiM, 4TOObI YenoBeYeckui rnas Mor ero pasnuunTb, U Habnwgatenb HuYero Obl He
yBugen. To ecTb 4YenoBek HUYero Obl He YBUAEN; a XUBOTHOE ¢ Gonee Y4yBCTBUTENbHBIM 3peHemM? Mnasa
NATYWKM B HECKOSbKO pa3 YyBCTBUTENbHEE 4YENIOBEYECKMX [Ma3: 3TOro BMOSIHE [OCTAaTOYHO, YTOObLI
MOYyBCTBOBATb OLLYTUMYIO pasHULy Npu MpoBedeHun akcrnepumeHTa. Ecnm 6bl Habmogatenem Obina
NArywka, U oHa yaansnacb Obl OT 3neKTpudeckoro poHapyvka, MOMEHT, KOr4a OHa MOMHOCTBIO noTepsana
Obl ero u3 BuMaa, Hukorga 6bl He HacTynun. BmecTo aToro nsrywka yBugena Obl, YTO QOHApUK Hayan
MepuaTb. Benbiwkn Bo3HMKanu 6bl Yepes3 HepaBHble NPOMEXYTKM BPEMEHW, KOTOpbIE YBENMYMBANnUCh Obl
no Mepe yaaneHus nsArywkyn ot dpoHapuka. Ho oTaenbHble BCMbIWKW He cTanm Obl MeHee sipkumu. Ha
paccTosHUM CTa MWIMMMOHOB KUIIOMETPOB OT hoHapuka ndarywka sugena 6bl B cpegHeM TONMbKO OAHY
BCMbILLUKY CBETa B eHb, HO 3Ta BCMbilKa Oblna Obl He MeHee Apkon, Yem niobasa gpyras, Habnogaemas ¢
noboro Apyroro paccTosHuS.

nFII'yLIJKVI He MOryT pacckasatb
HaM, 4YTO OHWU BWUOAT. HOSTOMy npu

npoBeAeHun peanbHbIX
9KCMEPUMEHTOB  Mbl  UCMOMNb3yeM
POTOYMHOXUTENU (cBeToBbIE
OeTeKTopbl, YYBCTBUTENbHOCTb

KOTOpbIX npesbillaeT YyBCTBU-
TENbHOCTb rnas NATYLIKK) "
yMeHbLlaeM CBeT, Mponyckas ero
yepe3 TeMHble UNbLTPbI, a He
HabniogaeMm ero Ha paccTosiHMM cTa
MUNIMOHOB KMNomMeTpoB oT
nctouHmka. OgHaKO HU MPUHLUMM, HU
pe3ynbTaT OT 3TOr0 HEe MEHSIOTCS: He
MHUMasi TeMHOTa, He OAHopoAHas
TYCKINOCTb, a MepuaHue, npu4em
BCMbILKAN —  OAWHaKOBO  SpKue,
HEe3aBUCMMO OT TOro, HaCKOJIbKO
TEMHbIA  (PUNBLTP Mbl  UCMOMb3yeM.
OTO MepuaHme nokasbiBaeT, 4TO
CyLlecTBYeT npeaen paBHOMEPHOro
pacnpocTpaHeHusi ceeTa. [Monb3ysach
TEPMUHOMOIMEN HOBENUPOB, MOXHO
ckasaTb, 4YTO CBeT He sBnseTcsH
OeckoHeyHo  «KoBkuM». [logobHo
30510TY HeOOMbLLOE KONMYECTBO CBETA MOXHO paBHOMEPHO pacnpedenuTb No odeHb BOMbLLOK nroLaau,
HO, B KOHEYHOM MTOre, eCNK MOMNbITaTbCA PacTsAHYTb €ro elle, OH CTaHEeT HepPOBHLIM. [Jaxxe ecrnim MOXHO
Kak-HMOyab NpeaoTBpaTUThL IPYNnMpoBaHME aTOMOB 30510Ta, CYLLECTBYET npeder, 3a KOTOpbIM aToMbl
Henb3a pasgenntb 6e3 Toro, 4YToObl 30/10TO He nepecTtano ObiTe 30M10TOM. [103TOMY €AWHCTBEHHBbIV
cnocob coenatb 3010TOM NUCT TOSMLWMHOM B OOMH aTOM €LLe TOHbLLUE - PacrnofioKUTb aTOMbI eLle AanbLue
Opyr OT Apyra, 4Tobbl Mexay HUMKU BbINo NycToe NpocTpaHcTBO. Korga aTM atoMbl OKaXKyTCst 4OCTaTO4YHO
Janeko Apyr oT gpyra, 3abnyxaeHnem OGyoeTt cuuTtaTb, YTO OHM obpasyoT cnnowHon nuct. Hanpumep,
€Cnn Kaxkabli aToM 3050Ta Haxoaurcs Obl B cpegHEeM Ha PacCTOSIHUM HECKONbKUX CaHTUMETPOB OT
CBOEro Gnvkaniero cocefa, MoXHo Obino Obl NPOBECTM PYKOW Yepes «IIUCT», He MpuKacasicb K 30M0Ty
BooOLLle. TOYHO TaKke CyLIECTBYyeT 3NleMEHTapHbLIN CBETOBOW LWAPWK uUnn «aTomy», ¢homoH. Kaxpas
BCMbILLKA, KOTOPYK BWAWT NArylika, Bbl3BaHa (POTOHOM, BO3OEWCTBYHOLUMM Ha ceTvaTKy ee rmnas. Jlyy
cBeTa CTaHOBUTCHA crnabee He NMOTOMY, YTO camu POTOHbI OcrnabeBaloT, a NOTOMY, YTO OHM OTAAMNSATCH

Puc. 2.2. Nlarywiku moryT BugeTb OoTAenbHble (POTOHbI
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Opyr OT Apyra, n nyctoe NpoCTPaHCTBO MeXAy HUMMW yBenuumBaeTcs (pUCyHok 2.2). OyeHb cnabbin nyy
HenpaBOMEPHO Ha3sbiBaTb «JTy4OM», MOCKOSIbKY OH npepbiBaeTcs. Korga nsrywka HMYero He BUOWT, 3TO
nponcxoauT He NOTOMY, YTO CBET, NonajaroLLmi B ee rnasa, ClmwKom crab, ytobbl BO3oencTBOBaTb Ha
ceTyaTKy, a MOTOMY, YTO CBET MPOCTO HE NnonajaeT B ee rnasa.

OTO CBOWCTBO MOSIBfIEHWSI CBeTa B BuWAEe LIAPUKOB [AUCKPETHbIX pPasMepoB Ha3sbliBaeTCs
keaHmoeaHuem. OTOENbHbIA WapuK, (OTOH, Ha3blBAETCA K8aHMOM (BO MHOXECTBEHHOM 4wucne
KkeaHmbl). KBaHTOBasd Teopwusi nofy4yurna CBOe HasBaHMe OT 3TOro CBOWCTBA, KOTOPOE OHa MpUNUCbIBAET
BCEM M3MEPMMbIM (PMU3MYECKMM BENNYMHAM, a HE TONbKO KONMYECTBY CBETA UITM Macce 30510Ta, KoTopble
KBaHTYHOTCS1, MOCKOJIbKY Ha CaMOM [erie COCTOSIT U3 YacTuL, XOTS U BbIMMSIASAT HenpepbiBHbIMK. [axe ans
TakoW BENMYMHBLI, KaKk paccTosiHue (Hampumep, Mexay OBYMS aTOMaMu), MOHSITUE HEMpPEepbIBHOMO
AnanasoHa BO3MOXHbIX BENUYMH OKasblBaeTCcs maeanusaumein. B dmsnke He cyliectByeT U3MEPUMbIX
HenpepbIBHbIX BenuuuMH. B KBaHTOBOM (hM3UKEe CyLLeCTBYEeT MHOXECTBO HOBbIX SIBIIEHUNW, W, Kak Mbl
YBUAMM, KBaHTOBaHME — OOHO M3 npoctenumnx. OgHako B HEKOTOPOM CMbICIIE OHO OCTaeTCsl KMYOM KO
BCEM OCTarnbHbIM SIBMEHUSM, MOCKOMbKY €Crnn BCE KBaHTYyeTCs, KakuM obpasoM MOXEeT M3MEHATbCS
3Ha4YeHne Kakon-To BenmumHbl? Kak o6bekT nonagaeT U3 ogHoOro Mecma B ApYroe, ecriv He CyLlecTByeT
HenpepbIBHOrO AvanasoHa NPOMEXYTOUHbIX NOSIOXEHWUR, rae OH MOXET HaxoanTbes no nytn? B Mnase 9
A1 0OBACHIO, KakK, HO cenyvac No3BosfibTe MHE OTNIOXWUTb 3TOT BOMPOC Ha HEKOTOPOE BPEMSI U BEPHYTLCS B
obnacTtb, 6nmM3kyto kK OHapuKy, rge nyd BbIrMAOUT HENpepbiBHbIM, MOTOMY YTO KaXKAyl CEKyHOy OH
ucnyckaet okono 10™ (cTa TPUNNMOHOB) (POTOHOB B a3, KOTOPLIA HA HErO CMOTPUT.

lpaHuLa Mexay CBETOM WM TEeHbl peskasd UMW CyllecTByeT HekoTopasi cepas obnactb? OO6bIYHO
cyllecTByeT LOBOMbHO LUMpOKasi cepasi obnactb, U ogHa M3 MPUYMH €e CYLLECTBOBaHWUS MokasaHa Ha
pucyHke 2.3. Tam nokaszaHa TeMHasi obnacTb (HasblBaemas rosIHoU MeHbi0), Kyoa He AOXOLAMT CBET OT
HUTK Hakana. Tam e NpUCYTCTBYET U OCBELLEHHAs obnacTb, KOTOpasi MOXET Mnosy4YaTb CBET OT Nboro
yyacTka HWUTU Hakana. M nockomnbKy HWTb Hakana SBNSeTCA He reoOMeTpUYecKOW TOYKOW, a umeeT
ONpederneHHbIl  pasMep, Mexdy OCBELLEHHOW M HEeOCBELLUEeHHOW obracTblo Takke MpuUcyTcTByeT
rnoslymeHb: 06racTb, KOTOpast MOXET Mosly4aTb CBET TOJIbKO OT HEKOTOPbIX Y4aCTKOB HUTW Hakana. Ecnu
HabnogaTb M3 061acTM NOMYTEHU, TO MOXHO YBMAETL TONBbKO YacTb HUTWU Hakana, U ocBelleHue byger

— [ToaHas TeHb

Puc. 2.3. lNonHasa TeHb 1 NoNyTeHb TEHU

MeHbLLe, YeM B NMOJTHOCTbO OCBELLIEHHOW o6nacTu.

OpHako pasmep HWUTM Hakana — He eAWHCTBEHHasd NpuymMHa Toro, nmoyemy PoHapuk oTOpackiBaeT
nonyTeHb. Pa3nnuyHoe BnusiHME Ha CBET OKa3biBaloT pedriekTop, PacrnofioXeHHbIN No3agu Nammouyky,
CTEKNSAHHbIA Konnak doHapuka, pasfnuyHble CTblKM M AedekTbl U T. 4. W nockonbky cam doHapuk
OOCTaTOYHO CIIOXKEH, Mbl OXMAAEM MOSBMEHUS CMOXHbIX KAPTUH cBeTa U TeHn. Ho noGoyHble cBoMCTBa
POHapPUKOB He SABMAIOTCH NMpegMeToM TakuX 3KCMePMMEHTOB. 3a Halum BOMPOCOM O cBeTe ¢hoHapuka
cKkpblBaeTcsl bonee hyHaameHTanbHbIM BONPOC O CBETe BOOOLLE: CyllecTByeT nNn, B NPUHLUMNE, HEKUR
npegen peskocTu rpaHuubl (ApyrumMu crioBamMm, HackorbKO Y3KOW MOXET ObiTb nonyTteHb)? Hanpumep,
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ecnv choHapuK caenaTb M3 abContoTHO YEPHOro (HeoTpaXaroLwero) Mmatepuana 1 ecnv Ucnosb3oBaTb BCe
YMEHbLUAIOLWMECH HATK Hakana, BO3MOXHO I CcyXaTb NonyTeHb 6ecnpenensHo?

maga Ha PUCYHOK 2.3 MOXHO noaymaTtb, YTO 3TO BO3MOXHO: echnu Obl HUTb Hakana He uMmena
pa3mMmepa, He ObIno Obl NonyTeHn. Ho Ha PUCyHKe 2.3 a coenan HEeKOoTopoe aonyweHne OTHOCUTESTbHO
cBeTa, a MMEeHHO, 4YTO CBET pPacrnpoCTpaHAETCA TOJIbKO I'IpﬂMOJ'IMHeIZHO. M3 noBceaHEBHOro onbiTa Ham
M3BECTHO, YTO 3TO TaK U €CTb, NMOCKOJIbKY Mbl HE BUOMM BOJIH. Ho To4Hble 9KCMNEpPUMEHTbI NOKa3bIiBatoT,
YTO CBET He Bcerga pacnpoctpaHAaeTcsa I'IpFIMOJ'II/IHGVIHO. I'Ip|/| HEKOTOPbIX obcTosiTenbcTBax CBET
NCKPUBIAETCA.

OTO CNOXHO MPOAEMOHCTPUPOBATL C NOMOLLBIO (POHApMKa, MOTOMY YTO CIIOXHO cAenaTtb KpOLleYHble
HATU Hakana u abComniTHO YepHble MOBEPXHOCTU. OTW MpaKTUYEeCKUEe CMOXHOCTU CKpbIBAlOT Te
OrpaHVMyeHusi, KoTopble OCHOBHasi M3nKa HaknagblBaeT Ha pe3kocTb TeHew. K cyacTbio, CKpUBreHue
cBeTa MOXHO Takke nokasaTb no-gpyromy. lNpeanonoxum, 4to cBeT hoHapuka MpoxoauT yepes ABa
nocregoBaTtesibHbIX MarieHbKMX OTBEPCTUSI B CBETOHEMNPOHMLAEMbIX 3KpPaHaX, Kak MOKa3aHO Ha PUCYHKe
2.4, n 4TO NpPOXOASALIMIA Yepe3 3TU OTBEPCTUS CBeT MnagjaeT Ha TpeTunm akpaH. Bonpoc coctout B
crnepyloLwem: ecnv 3TOT SKCMEPUMEHT MOBTOPSATb, YMEHbluas AuvameTp OTBEepCTUA W yBenuunsas
paccTosiHne Mexagy nepBbiM WM BTOPbIM 3KpaHaMu, MOXHO Nu GecnpefenbHO CyxaTb MOMHY TeHb
(obnactb abcomnoTHOM TEMHOTbLI) 4O Tex MOop, MOoKa OHa He MpPeBpaTUTCH B MPSAMYIO JNIMHUIO MexXay
LueHTpamu AByx oTBepcTui? MoxeT nu ocseleHHasd obnacTb Mexay BTOPbIM U TPETbUM 3KpaHOM ObiTb
orpaHM4yeHa Mpomn3BOSIbHO Y3KUM KOHYCOM? OBOpPS S13bIKOM IOBENUPOB, Ceryac Mbl crpawmBaem YTo-TO
BpOA€E TOro, «HACKOMbKO MMacTUYEH CBET», B HACKOMbKO TOHKYKD HWUTb MOXHO pacTsiHyTb cBeT? U3
30/10Ta MOXHO NOMYYNUTb HUTW TOMLUMHOW B OfHY AECATUTBLICAYHYIO MUMMMMETpa.

[Tepnit Bropoit Tperui
IKpaH IKpPAH IKpaH

Puc. 2.4. Mony4yeHne y3Koro fyya cBeTa, NPOXOAsLEro Yepes ABa nocneaoBaTesbHbIX
OTBEPCTUS

OkasblBaeTcd, 4YTO CBET He Tak MmnacTu4yeH, kak 3omoTo! 3agonro go Toro, Kak guameTp OTBEpCTUM
npubnuanTca K AeCATUTLICAYHOW [one MWNnMMeTpa, a B AeNCTBUTENBbHOCTM, yXe Npu guameTpe
OTBEPCTUN OKOMO OAHOro MUMMMMETPa CBET HAYMHAET OKasblBaTb 3aMeTHOe npoTuBogencTeve. Bmecto
TOro 4tobObl NPOXOAWUTL Yepe3 OTBEPCTUS MPAMbBbIMU JIMHWUSMU, CBET COMPOTUBMSIETCS OFPaAHUYEHUIO U
pacnpocTpaHsaeTCcs 3a KaxablM OTBEPCTUEM. M pacnpocTpaHsasach, CBET «paccemBaeTcs». YeM MeHblue
AMameTp OTBEpPCTUsi, TEM CUIbHEE CBET paccemMBaeTcsi OT MPSAMOSNIMHENHOro NyTu. MosABNATCA CNOXHbIe
KapTWHbI CBeTa 1 TeHW. BmecTo ocBeLLeHHOW 1 TEMHOW obnacTen ¢ NonyTeHbI MeXAy HAMU Ha TpeTbeM
3KpaHe Mbl BUOUM KOHLUEHTPUYECKME KOMbL@ pa3HoM TONWMHbBI K dpkocTu. Kpome Toro, Tam
NMPUCYTCTBYET LBET, TaK Kak Genbiil CBET COCTOMT M3 (POTOHOB Pa3HbIX LIBETOB, KaXAbl U3 KOTOPbIX
pacnpoCcTpaHsAeTCs U paccemMBaeTcsl HEMHOro no-pasHoMy. Ha pucyHke 2.5 nokasaHa TMnu4Hasa KapTuHa,
KOTOpylo MOXeT obpa3oBaTb Ha TpeTbeM 3KpaHe Oenbii CBEeT, NPOWAA Yepe3 OTBEPCTUS B MEPBbIX OBYX
3KpaHax. He 3abbiBaliTe, 34ech Bcero nuib otbpacbiBaeTcs TeHb. PUCYHOK 2.5 — 3TO BCEro NULLb TEHb,
OTOpOLUEHHas1 BTOPbIM 3KPaHOM, U300pakeHHbIM Ha pucyHke 2.4. Ecnim Obl cBeT pacnpocTpaHsancst
TONbKO MPSIMOSIMHENHO, NosiBUNach Obl TOMbKO KpollevyHasd 6enas Tovka (ropasgo MeHblue, YeM sipkoe
NATHO B LEHTPEe PUCYHKa 2.5), OKpy>KeHHasi OYeHb Y3KOW nonyTeHblo. Bce octanbHoe 6bino 6kl nonHowm
TEHbI0 — COBEPLUEHHON TEMHOTOWN.
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HEPHBIE KOMBLA

fenan Touka

ronybas rpaHHua cnekTpa

KpaCHasd rpaHHlia cnekTpa

Puc. 2.5. KapTuHa cBeTa 1 TeHn, obpasoBaHHasa 6enbiM CBETOM Nocne NpoxXoxaeHus vyepes
MarneHbKoe Kpyrrnoe oTeepcTune

Kak Obl HM 03aga4mBarno To, YTO NyYn CBETA UCKPUBIAKOTCS, NMPOXOAA Yepe3 ManeHbkMe oTBEepCTUs, A
He cuuTalo, YTO 3TO HapyLlaeT caMu OCHOBbI. B nobom cnydvae, ons Hawmx HacTOALWMX Leniei BaXKHO,
YTO CBET AEWCTBUTENBHO UCKPUBIAETCHA. OTO O3HAYaEeT, YTO TEHU BOOOLLE HE OOSPKHbI BbIrMAOeTb Kak
cunyaTbl MNpegMeToB, KOTopble MX oTOpacbiBaloT. bonee Toro, geno paxe He B pa3mbiBaHWUM
n3o0paxeHus, BbI3BaHHOM MonyTeHblo. OkasbiBaeTcd, 4TO Meperopodka C OTBEPCTUSAMMW  CIIOXHOW
dopMbl MOXET OTOpacbiBaTb TEHb COBEPLUEHHO ApPYron hopMbl.

PucyHok 2.6 nokasbiBaeT npuUbNM3MTENbHO B HaTypasibHYH BENIMYMHY 4YacTb KapTWHbl TEHW,
oTOpacbiBaeMON CBETOHENMPOHMLIAEMOW NEPErOPOAKON C ABYMSI MPSAMbIMM NapanmnenbHbIMU LWensamu,
HaxoOsILLENCa Ha pacCTOSIHUN TPeX MEeTPOB OT 3KpaHa. Llenn Haxoasatcs Ha pacCTOSIHUM OOQHOW NSATOMN
MUNMMeTpa Apyr OT Apyra W OCBeLLalTCs MPSMbIM KpacHbIM fy4oM Nnasepa pacrofioXeHHOro rno
OPYryto CTOpPOHy neperopogku. louyeMy mcnonb3yeTcsi CBeT fasepa, a He 3neKkTpuyeckoro doHapuka?
Tonbko NOTOMY, YTO TOYHas opMa TEHM TaKKe 3aBUCUT U OT LiBETA CBETA, KOTOPLIA ee Npon3BoauT, be-
nbli cBeT hoHapuka COAEPXKNUT BECb CMEKTP BMAMMbBIX LIBETOB, MO3TOMY OH MOXET OTOpachiBaTb TEHU C
MHTepPEPEHLUMNOHHBIMM MONIOCaMMN PasfMYHOro LUBeTa. 3HauuT, Ans NonydYeHus TOHHON popMbl TEHN BO
BPEMS 3KCNEpMMEHTA Jydlle UCMONb30BaTh CBET OAHOro uBeTa. MoxHO Obiio Obl MOMECTUTb LBETHOM
dunbTp (Hanpumep, LBETHOE OKOHHOE CTeKno) neped POHapMKOM Tak, YTOObl MpPoOXoAmn CBET TONbKO
ofgHoro upeta. JTO0 Morfo ©Obl NOMOYb, HO OUNLTPbl HE CTOMPOLIEHTHO CenekTuBHbIL. Jlyylle
BOCMOMb30BaTbCA CBETOM fa3epa, MOCKOMbKY fa3ep MOXHO O4YeHb TOYHO HACTPOUTb Ha ucnyckaHue
MOHOXPOMaTM4EeCKOro ceeTa.

-
£

Puc. 2.6. TeHb, oTOpackiBaeMasi Neperopokon ¢ ABYMS! MPSAMbIMY NapannenbHbIMU
Lenamm

Ecnu 6bl cBeT pacnpocTpaHsanca nNpsIMONIMHEWHO, KapTuWHA, W300paxeHHass Ha pucyHke 2.6,
npeacrtaensna 6ol Be SAPKUX MOMOCHI C PE3KUMU FPaHWLAMK, PAcMoSiOKEHHbIE Ha PacCTOSHUM OOHON
NATON MUNNUMETPa pyr oT gpyra (4to Obiro Obl HEBO3MOXHO YBMAETL NPU TakoM MacwTabe), a octarnb-
Has YyacTb 9KpaHa ocTanack 6bl B TeHW. HO B AEMCTBUTENBHOCTU CBET MCKPUBIISETCS Tak, YTo obpasyeT
MHOFO SIPKMX M TeMHbIX Nonoc 6e3 peskux rpaHul. Ecnv yBenmunuTb paccTosiHue Mexay LensiMu Tak,
yToObl OHWM OCTaBanMCb B MNpedenax nasepHoro fy4ya, paccTosiHMe MEeXAy MNonocaMyM Ha 3SKpaHe
YBENMUYUTCA Ha CTONbKO Xe. B 9ToM OTHOWeEHMM TeHb BeaeT cebs kak obblvHas TeHb, oTOpackiBaemasi
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KPYMHBbIM NpegMeToM. A Kakylo TeHb Mbl MOMyYMM, €CNM MPOpPEXeM B MNeperopogke Mexay AByMs
CYLLECTBYIOLUMUN LLENAMU elle [OBe WOEHTUYHble Lenu, Tak, 4YTo y Hac OyaeT 4eTbipe Lienw,
pacnosioKeHHbIE Ha PacCTOSIHAM OOHOW OEeCATOM MunnumeTpa apyr ot apyra? MoXHO oxugaTtb, YTO
KapTuHa, n3obpaxeHHas Ha pUCYHKe 2.6, OCTaHeTCa NpakTUYeCKkn HENM3MEHHOW. Kak-Hukak nepsas napa
wenen otbpacbiBaeT TEHW, NMOKa3aHHbIE Ha PUCYHKEe 2.6, U, KaK 51 yXKe ckasar, BTopasi napa Lienen
O0JDKHA MPOM3BECTU MOAOOHYHO KapTUHY TEHW, COBUHYTYIO B CTOPOHY Ha OAHY AECATYH MUnnMMmeTpa —
MoYTN Ha TOM Xe camom MecTe. Kpome Toro, Mbl 3HaeM, YTO Nny4n CBETa NepeceKkalTCs, He oKa3sblBasi
HWKaKoro BO3AENCTBMA ApYr Ha Agpyra. Tak 4YTo ABe napbl LWenen O0MKHbl AaTh Ty Xe CaMylo KapTuHY
TEHW, HO B [iBa pa3a sipue 1 4yTb bonee pasmbITyto.

B OencTBUTENbHOCTM MPOUCXOAMT HEYTO OTnMYHoe. [lencTBuTenbHas TeHb, oTbpacbiBaemas
neperopoakon C YeTblpbMs MPAMbIMK NapannenbHbIMY LWensaMKu, nokasaHa Ha pucyHke 2.7 (a). Ans
CpPaBHEHUS HUXEe 5 CHOBA MPUBOXY PUCYHOK TEHW OT MEeperopogku ¢ AByMms wensamu (pucyHok 2.7(b)).
AcHo, 4YTO TeHb OT YeTblpex Lenen npeacraBnseT coboOW OTHIOAb HE KOMOWHaUMIO OBYX cnerka
oTOaneHHbIX Apyr OT Apyra TEHeW OT OBYX LUenen, a UMeeT HOBYI 1 Bornee CrioxHyo kapTuHy. B aToin
KapTUHe eCTb Takue y4acTku, Kak Touka X. KoTopasi He OCBeLLeHa Ha KapTUHE TEHW OT YeTbipex wenemn u
OCBeLLeHa Ha KapTUHe TeHW OT ABYX LWenen. OTW y4acTKM OCBeLanunchb Npyu Hanvyunum B Neperopojake
OBYX LUernen, HO nepecmasnu oceewambcs, Korga B MNeperopogke npopesanu elle ABe Lenu,
nponyckatowue cseT. [losBneHve 3TUxX Wenen 8ocrpensmcmeosasno nonagaHnio cBeTa B TOUKY X.

fr) 3 i ’ i

Puc. 2.7. Tenn otbpacbkiBaemble Neperopoakoi ¢ (a) 4eTblipbMs 1 (b) ABYMsi NapannenbHbIMM
Lensamm

Takum obpasom, nosiBneHve elle AByX UCTOYHWKOB CBETA 3aTEMHSIET TOUKY X. @ UX yganeHne CHoBa
ocBellaet ee. Kakum obpasom? MoxHO npeacTaBuTb ABa (POTOHA, HanpaBnswwmecs K Touke X u
OTCKaKvMBalLue Opyr OT Apyra Kak ounbsipaHble wwapbl. TONbKO OAUH M3 POTOHOB MOr Obl MonacTb B
TO4YKy X, HO OHW MeLlanu gpyr Apyry, U NOTOMY HM OAMH M3 HUX Tyda He nonan. CKopo A MoKaxy, Y4To 3TO
00bSACHEHNE HE MOXET ObITb UCTUHHBIM. TEM HE MEHee, OCHOBHOW Maeun usbexaTb HEBO3MOXHO: Yepes
BTOPYIO Napy Lenemn AOSMKHO NPoXoauTb Ymo-mo, NPENsITCTBYIOLLEEe NonagaHuto ceeTa U3 NepBow napbl
weneun B Touky X. Ho 4To? 3TO Mbl MOXEM BbISICHUTb C MOMOLLbIO AanbHENLLMX 3KCNEPUMEHTOB.

Bo-nepBbix, KapTnHa TEHU OT NEPEropoaKM C YeTbIPbMS LEeNsaMu, n3obpakeHHast Ha pucyHke 2.7 (a),
NnosiBNsieTcs TONMbKO B TOM Cry4ae, eciM BCe YeTblpe LenvM OCBelleHbl nasepHbiM ny4vyoM. Ecnu
OCBeLLEHbl TONMbKO ABE LEeNnu, MOSsIBISieTCa KapTuHa, COOTBETCTBYHOLWAS TeHM OT OBYyX Lwenen Ecnn
OCBELLEHbl TpU LWenn, MosIBUTCS KapTMHaA TEeHW OT Tpex LWenen koTopass B CBOKW o4vepedb Oyaer
oTnuyaTbCsl OT ABYX npeabloywimx. Takum obpas3om, B nyye CBeTa HaXOAMTCS HEe4To, Bbi3biBaloLLEE
nHTepdepeHumto KapTuHa TeHM OT [OByX LWeNen Takke MOSBNAETCHA, €Cnu ABe LWenu 3anofiHUTb
CBETOHEMNPOHML@EMbIM MaTeEpPUarnioMm, HO OHa U3MEHSETCS MpPU 3anoSIHEHUM 3TUX LLEenen Npo3payvHbIM
MaTepmanom. Opyrumn crioBamu, uHTepdepeHuun npensaTcTByeT HEeYTo, NpensaTcTByloLlee CBETY, 3TO
MOXeT ObITb J4aXke YTO-TO CTOSb XKe HEeCYyLLEeCTBEHHOE, Kak TymaH. Ho OHO MOXeT NporTun Yepes BCe, YTO
npornyckaeT CBET, Jaxe Yepe3 HernpoHuLaeMbln (Ana maTtepuu) anMas. Ecnn B annapate pacnonoxuTb
CMNOXHYK CUCTEMY 3epKan W NWH3 Tak, 4ToObl CBET MOr pacrnpoCTPaHATbCA OT KaXOoW Lwenu o
KOHKPETHOM TOYKM Ha 3KpaHe, TO B 3TOW TOYke Habnioganacb Obl YacTb KapTUHbI TEHW OT YeTblpex
wenen. Ecnn KOHKpEeTHOW TOYKM JOCTUraeT CBET TOMNbKO OT ABYX LUENewn, Ha aKpaHe Mbl yBUAMM YacTb
KapTWHbI TEHW OT ABYX LLENen 1 T.4.

Takum o06pasoM, 4To Obl HU Bbi3blBaNo WHTepdepeHUMo, OHO BedeT cebs kak ceeT. OHo
MPUCYTCTBYET B Ny4Ye CBeTa, HO OTCYTCTBYeT BHe Hero. OHO oTpaxkaeTcs, nepegaeTcs Unn GriokmpyeTcs
TEM, YTO OTpaxaeT, nepeaaeT uUnu GnokupyeT cBeT. BoamMoxHO, Bbl yOMBUTECH, NMOYEMY S CTOSb AOC-
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KOHanbHO pasbupar 3TOT Bonpoc. AGCOMTHO O4YEBMAHO, YTO 3TO CBET TO ecTb (hoToOHaM M3 OAHOM
wenu MelarT (OTOHbl M3 Apyrux. Ho, BO3MOXHO Bbl MOCTaBUTE MO COMHEHME O4YEeBMAHOE MNocre
CnegyroLero aKkCnepmMeHTa, paclumdpoBKN CNEKTPOB.

UTto Ham oxupatb Npy NPOBEAEHUN 3TUX IKCMEPUMEHTOB MOJILKO ¢ 0OHUM ¢homoHoM? Hanpumep,
NpeanonoXnM, YTO Hall (poHapuK pacrnonoXeH Tak Aaneko OT 3KpaHa, YTO 3a Uenbll AeHb Ha 3KpaH
nonagaeT TONbKO oAMH POTOH. YTO yBMONT Hawa narywka, Habnogatowas 3a akpaHom? Ecnm 1o, 4To
Kaxxgomy hOTOHY MelualoT gpyrme OTOHbI, - Npasaa, TO He YMEHbLUUTCA N UHTepdepeHums, Koraa
doToHbI ByayT nosiBNATbLCHA pexe? He npekpaTtuTcs nv oHa BOBCe, ecnv Yyepes annapaT 3a pa3 Oyger
NpPOXoAnTb TONbKO OAMH (POTOH? Mbl MNO-NpEXHEMY MOXEM OXUAATb NOSIBEHWS MONyTEHEN, T. K. POTOH
Npu NPOXOXAEHUN Yepes LWefb MOXET OTKIMOHUTLCA OT CBOEro Kypca (Hanpvmep, yAapuBLUMCH O Kpawn
wenu). Ho Ha akpaHe Mbl TOMHO He AOMXHbl YBUAETb y4aCTOK, NOAOOHbIM Todke X, KOTOpbIN nony4yaet
OTOHBI, KOrAa OTKPbITbI ABE LUENWU, U CMaHo8uUMCs meMHbIM KOTAa OTKPbIBalOT ABE Apyrue.

OpfHako MMEHHO 3TO Mbl 1 Habntogaem. HesaBMCUMMO OT TOro, HACKOMNBbKO peaKo MosABSOTCS POTOHB,
KapTHa TeHM ocTaeTcs HeuameHHoW. [axke Mpu MpoBeOeHWM 3JKCNEpPUMMEHTa C MOSIBIIEHMEM OAHOrO
¢oTOHa 3a pa3 3TOT (POTOH He nonagaeT B TOYKY X. KOrga OTKPbITbl BCE YeTbipe wenu. Ho cTtont Tomnbko
3aKpbITb OBE LUENW, U BCMbILWKN B TOYKe X BO30OHOBMAIOTCS.

Bo3mMoxkHO nK, 4ToGbl (POTOH pacliennsncs Ha dparMeHTbl, KOTOpble MOCne MNPOXOXAEHUS Yepes
LEenn naMeHsnn Obl CBOK TPAEKTOPUIO U PeKOMOMHMpoBanncb? 3Ty BO3MOXHOCTb Mbl TOXE MOXEM
nckniountb. Ecnn cHoBa BbiNycTUTb M3 annapaTa OAMH (POTOH M Yy KadOW LIEenu YCTaHOBWUTbL MO
OETEKTOPY, TO 3aperMcTpmMpoBaTtb CUrHam CMOXET MakCMMyM OAuH u3 Hux. Mockonbky npu nogoGHOM
9KCMEPUMEHTE HUKOTAa He Habnaanucb CUrHanbl Ha ABYX AETEKTOpax OAHOBPEMEHHO, MOXHO CKasaTb,
4YTO OBHapyXMBaeMble MMM OOBHEKTLI HE pacLLENATCS.

Takum obpasoM, ecrnm POTOHbI HE PacLLENnATCA Ha parMeHTbl U OTKNOHAKTCA OT TPAekTopun He
nod OevWcTBMEM JpYrux (pOTOHOB, TO YTO XXe BbI3biBAaeT 3TO OTKMOHeHue? Korga vepes annapat
NpOXoauT OAUH (POTOH 3a pas, YTO MOXET NPOXOoAWUTb Yepes Apyrue Lenu, YTobbl nomelwaTb emy?

[JaBaiTe nogonaem K pacCMOTPEHUMIO 3TOro BOMpoca KpUTUYeckn. Mbl 0BHapPYKMUNK, YTO Koraa OauH
hOTOH NPOXOAMT Yepes 3TOT annapar,

OH MpoXoauT Yepe3 oAHYy Lenb, 3aTEM YTO-TO BO3AEMCTBYET Ha HEero, 3acTaBnsisd OTKMOHUTbCA OT
CBOEW TPaeKTopuM, U 3TO BO3AENCTBUE 3aBUCUT OT TOFO, Kakue eLLe LLEenn OTKPbIThI;

BO34ENCTBYHOLLME OOBbEKTbI MPOLUNY Yepes apyrue wenw;
BO3OencTBYylOWME 06bekTbl BeayT cebs Tak xe, kak OTOHSI ...,
... HO OHV He BUAUMBI.

C aTtoro momeHTa 51 6yay HasbiBaTb BO3AEWCTBYHOLWMNE OOBLEKTbI «OTOHAMU». MIMEHHO ¢hoToHamMm
OHU U SBNSAIOTCH, XOTS HA AaHHbIN MOMEHT NpeacTaBnseTcs, YTo CylecTByeT ABa BMaa POTOHOB, OAWH
N3 KOTOPbIX S BPEMEHHO HA30BY pearsibHbiMU (hOTOHAMW, a APYro meHesbiMu OoToOHamu. [epBble Mbl
MOXeEM yBMAETb UM 0BHapyXMTb C NOMOLLbIO NPMOOPOB, Toraa Kak BTOpble — HEOCA3aeMbl (HEBUAMMDI):
X MOXHO OOHapyXWTb TONIbKO KOCBEHHO 4Yepe3 UX BO3JeWCTBME Ha BuAMMblE (QOTOHbI. (Janee Mbl
YyBUOUM, YTO MeXZy peanbHbiMM U TeHeBbIMM (DOTOHAMM He CyllecTByeT ocoboli pasHuUbl: Kaxabll
¢OTOH oca3aeM B ofHOW BceneHHoM M He ocaA3aeM BO Bcex napannesfibHblXx BceneHHbix — HO 4
onepexato cobbiTust). [oka Mbl MPULLNM TONBKO K TOMY, YTO KaXAbl pearibHbIi OTOH HaxoAMTCs MoA
COMPOBOXAEHNEM 3CKOpTa TeHeBbIX DOTOHOB U YTO MPU NPOXOXAeHUN POTOHA Yepes OfHY U3 YeTbipex
Lenen HeKkoTopble TeHeBble (POTOHbI MPOXOOAT 4Yepe3 Tpu ocTaBlimecs. [1oCKonbKy Mpu M3MEHEHUK
MOMNoOXeHns1 LWenen (Npu ycrioBuWM, YTO OHW HaXOOATCA B Mpedenax Iyya) Ha 3KpaHe MosBMASTCA
pasnuyHble UHTEpdEPEHLIMOHHBbIE KapTUHbI, TEHEBbIE (POTOHbI OOIMKHbLI NONaAaTh Ha BCHO OCBELLEHHYHO
YacTb 3KpaHa, Kyaa nonagaeT peanbHbli poToH. CnegoBaTtenbHO, TEHEBLIX (POTOHOB ropasao Gonblue,
YeM peanbHbIX. CKOMbKO e UX? JKCNepuUMEHTbl He MOryT onpeaennTb BEPXHIOK rpaHuLy 3Toro vucna,
HO yCTaHaBMMBAKT MPUBNN3UTENBHYIO HWXKHIOK rpaHuly. MakcMmanbHasa nnowagib, KOTOPY Mbl MO
OCBETUTb C MOMOLLLIO Nasepa B nabopatopun, COCTaBuia OKOMO KBagpaTHOrO MeTpa, a MUHUMAIbHbIN
OOCTWKUMbIA pa3Mep OTBEpPCTUA MOr ObiTb OKONMO OAHOW ThICAYHOW MunnumeTtpa. Takum obpasom,
BO3MOXHO Monyuutb okono 10" (ogHoro TpuUMMMoOHa) TMOMOXEHWA OTBEpPCTUA Ha  aKpaHe.
CnepoBartenbHO, Kaxabld peanbHbil POTOH [OMKEH COMpOoBOXAATb, MO KpPaWHEW Mepe, TPUITNMOH
TEHEeBbIX.

Takum obpa3om, Mbl y3HanM O CyLLECTBOBaHUM Oypnsiiero, HEMOMEPHO CIIOXHOMO CKpbITOrO Mupa
TeHeBblX (OTOHOB. OHM pPacnpoCTPaHATCA CO CKOpPOCTbKO CBeTa, OTCKaKMBalT OT  3epkarl,
NPenomMmsioTCs NMMH3aMU U OCTaHaBMNMBAKOTCS, BCTPETMB CBETOHENPOHMLLaeMble 6apbepbl Nnu punbTpbI
apyroro useta. OgHaKO OHU He OKa3blBalOT HUKAKOrO BO3AEWCTBUSA OaXe Ha Camble YyBCTBUTEMbHbIE
aeTekTopbl. EAMHCTBEHHAs1 BeLb BO BCENEHHON, Yepes3 KOTOPY MOXHO HabnogaTb TeHeBOW (DOTOH, —
3TO BO34eNCTBME, KOTOPOE OH OKasblBaeT Ha peasibHbli (POTOH, MM COMpoBOXAaemblin. B aTtom u
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3aknovaeTcs siBrneHne UHTepdepeHumn. Ecnn Gbl He 3TO sIBMEHME M He CTpaHHble KapTWMHbl TEHER,
KOTOpble Mbl Habnogaem, TeHeBble (POTOHbI ObiNM HGbl a0CONOTHO HE3AMETHBLIMM.

MHTepdepeHUna CBOWCTBEHHaA He Tomnbko d@oToHam. KBaHTOBass Teopus npenckasbiBaeT, a
SKCMEepPUMEHT MoATBepXaaeT, YTo UHTepdepeHUns NpoucxoamT ¢ Nnoboi vYactuuen. Tak YTo Kaxabli
peanbHblii HEATPOH AOMKHLI COMPOBOXAATb MACChl TEHEBLIX HEUTPOHOB, KaXAbl SNEKTPOH — MacChl
TEHEBbLIX 3MEKTPOHOB U T. AO. Kaxaylo U3 3TUX TEHEBbIX YaCTUL, MOXHO OBGHapyXWTb NULIb KOCBEHHO
yepes ee BO3[ENCTBIE Ha ABMKEHME pearbHOro ABOWHUKA.

CnepoBatenbHO, peanbHOCTb ropa3go bonblue, Yem KaxeTcs, U bonbluas ee YacTb HeBuauma. Te
00BbEKThI M CODbITUS, KOTOPbIE Mbl MOXEM HabnaaTh ¢ NOMOLLbLI0 NpubopoB, — He Bonee YeM BepLUMHA
ancbepra.

PeanbHble YacTuubl 0bnagalT CBOWCTBOM, KOTOPOE AAaeT Ham MpaBo HasbiBaTb UX COBOKYMHOCTb
BcenerHol. JTO onpegensiowlee CBOWCTBO 3akrioyaeTcss MpoOCTO B WX peanbHOCTU, TO eCTb BO
B3aMMOAENCTBMM APYr C APYroM U, crefoBaTternibHO, B TOM, YTO UX MOXHO HENOCPEACTBEHHO OOHapYXnTb
C MOMOLLLI0 NMPMOOPOB U YYBCTBUTESNbHbIX OATYMKOB, CO3[aHHbIX M3 OPYrnx peanbHbiXx Yactuy. Us-3a
ABMNEHUS UHTEPEPEHLIMM OHN HE OTAENSTCA OT OCTarlbHOW pearnbHOCTU (TO eCTb, OT TEHEBbLIX YacTULL)
rnosiHocmeto. B NpoTMBHOM cry4ae Mbl Obl HUKOTAA HE y3Hamnu, YTO peanibHOCTb — 3TO He4yTo Oorbluee,
YeM pearbHble YacTuubl. Ho B xopoluem NpuGNMKEHUM OHU HanoMWHalT BceneHHyto, KOTopylo Mbl
BMOUM BOKPYF eXXedHeBHO, U BceneHHyto, Ha KOTOpYH CccblnaeTcs Knaccuyeckasi (okBaHToBast) husmka.

Mo TemM e npuyMHaMm Mbl MOrnu Obl Ha3BaTb COBOKYMHOCTb TEHEBbIX YacCTuUL, rapasiesibHol
BceneHHou, ubo TeHeBble YacTWLbl OKa3biBAOTCHA MOA BO3OEWCTBMEM pearibHbIX YacTuL, TONbKO Yepes
sABrneHve MHTepdepeHumMn. Ho mMbl Moxem caenaTb ewe nydwe. Oka3blBaeTcs, YTO TEHEBbIE YaCTULbI
pas3gensioTca Mexay cobov TOYHO TaK Xe, Kak OTAenseTcd OT HUX BCeneHHas pearbHbIX 4YacTul.
Opyrumm cnoBamu, oHM 06pasyoT He OAHY OJAHOPOAHYIO MapannenbHy BCEMEHHYH, ropasfgo 6onbLuyto
YeM pearnbHasi, 8 OrPOMHOE KONMWYECTBO NapannenbHbiX BCEMNEHHbIX, Kaxaash U3 KOTOpbIX MO COCTaBy
nMoxoxa Ha pearnbHYl0 W MNOAUMHSETCA TeM e 3akoHam M3WKM, HO OTNMYaeTcs OT  ApYrux
pacrnonoXeHneM 4acTuu,.

3ameyaHue oTHOcUTENbHO TepMuHonorun. CroBo «BCeneHHas» TpaauMUMOHHO MCMnonb3oBanu And
0603HavYeHns1 «Bceln hmanveckon peanbHOCTU». B 3TOM CMbICIe MOXET CyLLeCTBOBaTb He Gonee ogHoM
BceneHHown. MpuaepxmBasicb 3TOro onpeaeneHnsi, Mbl MornuM Obl ckasaTb, YTO TO, YTO Mbl NMPUBbLIKIN
Ha3blBaTb «BCEMEHHOW», 8 MMEHHO: BCSl HEMOCPEACTBEHHO OLLYyTUMas MaTepusi U 3Heprusi BOKPYr Hac,
BCE OKpyKalolllee Hac MpOCTPaHCTBO, — [Aarieko He BCH BCeNeHHasd, a Nuwb Hebonblias ee 4acTb. B
3TOM Crny4dae Ham MpuLsioch Obl NpuayMaTb HOBOE Ha3BaHWE Aflsl 3TOW ManeHbKown peanbHon vactu. Ho
OONMbLIMHCTBO (PM3MKOB MpegnovMtaeT MpoAoskKaTb MONb30BaTbCsl CIOBOM  «BCEeHHas»  Aans
0003HayeHMss TOro, 4to OHO Bcerga o603Hayano, HeCMOTpA Ha TO, YTO celdac 3Ta CYLHOCTb
OKasblBaeTCd Nub ManeHbKOM 4YacTblo uandeckon peanbHOCTM. [ns o0bo3HayeHus duanyeckomn
peanbHOCTU B LENoM CO3[anu Heonoruam — Mysibmueepc’.

OnbITel ¢ WHTEpdepeHUnen OAHOM 4YacTuupbl, NOAOOHbIE OMWCAHHBIM MHOW, MOKa3bIBAKOT, YTO
MyrbTUBEPC CYLLECTBYET U COOEPXKUT MHOXECTBO ABOMHUKOB KaXJoW 4YacTuLbl peanbHON BCENEHHOMN.
UTtobbl MpUATKM K crnegylowemMy BbIBOAY O pasfeneHun MyrnbTuBepca Ha napanneribHble BCeNeHHbIE,
cnefyeT pacCcMOTpeTb SIBNEHME WHTepdEPEHUUN HECKONbKMX pearnbHbiXx 4Yactuu. Camblii npocTomn
cnocob ocyLLecTBUTb 3TO — CMPOCUTb MPU «MbICIIEHHOM 3KCNEPUMEHTEY», YTO AOSMKHO NMPOUCXOAUTb Ha
MUKPOCKOMUYECKOM YPOBHE, Korga TeHeBble (DOTOHbI BCTPEYaloT CBETOHEMNPOHULAEMbIA OOBLEKT.
Be3ycrnoBHO, OHM OCTaHaBMMBAIOTCS: Mbl 3HAEM 3TO, MOCKOSbKY MHTepdepeHumsa npekpalaeTcs, korga
Ha MyTM TeHeBbiX (DOTOHOB MOSIBNISIETCA CBETOHENpoHMLaemMas neperopogka. Ho noyemy? Yrto wux
ocTtaHaBnueaeT? Mbl MOXEM UCKIIOYUTL NPSMON OTBET, UTO pearibHble aTOMbl NEPEropoaKM NOrnoLwarT
MX TaK >Xe, kak nornotmnu Obl pearnbHble OTOHbl. OQHO Ham M3BECTHO: TeHeBble (POTOHbI He
B3aMMOAEWCTBYIOT C pearnbHbiMM atoMamu. Kpome TOro, mMbl MOXeM NpOBEPUTb, WU3MEPUB aTOMbl
neperopoaku (Mnu TouHee, 3aMEeHUB NEepPeropoaky AETEKTOPOM), YTO OHWM He MOrfoLWaT SHEPIUI0 U He
N3MEHSAIOT CBOE COCTOsSIHME [0 TeX Mop, NMoka He BCTPeTAT peanbHbll OTOH. TeHeBble (hOTOHbI He
OKa3bIBaAlOT HA HUX HUKAKOro BIIUAHUA.

Opyrumn crnosamu, neperopogka oO4MHAKOBO BO3AEWCTBYET, Kak Ha peanbHble, TaK U Ha TeHeBble
OTOHBI, HO 3TW [OBa BuAa (POTOHOB BO3AEWCTBYIOT Ha Hee Mo-pasHoMy. B pgencrtsuTernbHoOCTH,
HACKOSbKO HaM M3BECTHO, TEHEBbIE (POTOHbI BOOOLLE HE OKa3biBalOT HA HEE HUKAKOro BO3OeNCTBUs. ITO
N ABnNsieTCa OonpeaensiowMMm CBOWCTBOM TeHEBbIX (POTOHOB, MOCKOMbKY, €Crin Obl OHWM OKa3biBanu
peanbHoOe BO3OEeNCTBUE XOTb Ha KakOW-TO MaTepuarn, TO 3TOT MaTepuan MOXHO 6bino Obl Ccnonb3oBaTh
Kak JeTeKTop TeHEBbIX (POTOHOB, @ CaMO SIBIEHNE TEHEWN N MHTepdEepeHLMN He CyLLecTBOBano Obl B TOM
BUae, B KAKOM 4 ero onucarn.

% B aHIMMICKOM BapuaHTe SICHO BUAHA PasHULIA TEPMUHOB «multiverse» v «universey, npuctaeka «multi-» 3HauuT
«MHOro», NpUcTaBKa «uni-» UMeeT 3HavyeHne «oaHa». — [pum. nepes.
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CnepoBaTtenbHO, B MECTE CyLLECTBOBaHMS pearnibHOW Meperopogkn Haxogutcs v TeHeBas. bes
0CoObIX yCUnuin MOXHO caenaTb BbiBOA, UTO 3Ta TEHEBas Neperopogka COCTOUT U3 MeHeabIX amomos,
KOTOpble, KaKk HaM Y€ M3BECTHO, AOJDKHbI MPUCYTCTBOBATb KaK ABOWMHUKM pearibHbIX aTOMOB MNepe-
ropoAku. Y Kaxgoro pearnbHOro atoma CyLlecTByeT MHOXECTBO ABOVHMKOB. B aencTBuTenbHOCTH, obLuas
NMOTHOCTb TEHEBLIX aTOMOB Aaxe B cnabom TymaHe Gonee yem AoCTaTOyHa, YTOObI OCTAHOBUTL TaHK,
YTO YK rOBOpUTE 06 0AHOM (hOTOHE, ecriu Obl 3TN aTOMbl MOMMN BO34ENCTBOBATL HA HEro. MOCKOMbKY Mbl
obOHapyXunm, 4TO YaCTMYHO  CBETOMPOHULAEMblE  MNEPEropoaKUM  MMEKT  paBHYK  CTENEHb
CBETONPOHMLIAEMOCTN KaK AN pearnbHblX, Tak N Ans TEHEeBbIX POTOHOB, 3HAYUT, HE BCE TEHEBbIE aTOMbI
Ha NyTW onpeaeneHHOro TeHeBoro hoToHa MOryT MoMeLlaTb ero ABmkeHu. Kaxabii TeHeBoW hOTOH
BCTpeYaeT Meperopogky, BO MHOIOM MNOAOOHYH TOW, KOTOpPYH BCTpeYaeT €ro pearibHbli ABOWHMK,
Nneperopoaky, COCTOSILLYIO N3 KPOLUEYHOTo KONMYECTBA CYLLIECTBYIOLLMX TEHEBbIX aTOMOB.

Mo ToW e npuyYnHe KaxAbli TEHEeBOW aTOM B MEperopogke MoXeT B3auMOLEWCTBOBaTb NUlb C
HebonbLWNM KONMMYECTBOM OPYrUX TEHEBbIX aTOMOB, HaXOOALWMXCA OKOSO Hero, U Te, C KOTOPbIMU OH
B3aumoencTByeT, obpasyloT neperopoky, BeCbMa Noxoxyt Ha peanbHyto. W Tak ganee. Bea matepus
n BCe (U3MYecKMe npoueccbl UMEKT Takyl CTPykTypy. Ecnn peanbHOM neperopoakon siBnsetcs
ceTyaTka rnasa naryLwku, 3Ha4uT, AOSDKHO ObITb MHOMO TEHEBbIX CETYATOK, KaXaasi M3 KOTOPbIX CNocobHa
OCTaHOBUTb TOMbKO OAHOrO TEHEeBOro [ABOWHMKA Kaxagoro ¢oToHa. Kaxpgas TeHeBas ceTyatka
B3aMMOAENCTBYET TOMbKO C COOTBETCTBYHOLUMMU TEHEeBbIMW (DOTOHaMM, C COOTBETCTBYIOLLEN TEHEBOM
narywkon u T.4. Opyrumm cnoBamu, 4acTuupl rpynnupyloTca B napannernbHble BceneHHble. OHu
«napannenbHbl» B TOM CMbICIE, YTO B Mpegenax Kaxaon BCeNeHHON YacTulbl B3aMMOLENCTBYIOT ApYr C
OpYrom TakK >Xe, Kak B pearlbHOMW BCEfeHHOW, HO BO34EeNCTBME, OKasblBaeMoe KaXOoW BCErieHHOM Ha
ocTanbHble, BecbMa criaboe, 1 NposiBRseTcs OHO Yepes ABneHne nHTepdepeHumm.

Takum obpa3om, Mbl BbIBEMM LEMOYKY YMO3aKMHOYEHUN, KOTOpash HAa4YMHAETCSl CO CTPaHHbIX KapTUH
TEHW W 3aKaH4YMBaeTCA MapannenbHbiMU BCEMEHHbIMU. Ha kaxgom atane mbl obHapyxuBaem, 4TO
noBegeHne HabngaemMblX HamMy OOBEKTOB MOXHO OOBACHWTb TOMBKO MNPUCYTCTBUEM HEBUAMMbIX
00OBbEKTOB 1 MX onpefeneHHbiMy cBoncTtBaMmu. OCHOBHas maes 3akniovyaeTcs B TOM, YTO MHTepdepeHumns
O[HOW YacTuubl onpegeneHHo UCKMYaeT BO3MOXHOCTb CYLLECTBOBAHUSA TONbKO pearibHON BCENEHHOW,
KOoTopasd Hac okpyaeT. A dhaKT CyLLEeCTBOBaHUA Takoro siBfieHMs MHTepdepeHumnn Heocnopum. Tem He
MeHee, Teopusl CyLLeCTBOBaHWS MynbTMBEpCa He MNonb3yeTcss 0coboW MOoMynspHOCTLIO Y (PU3UKOB.
Movemy?

OTBET, K COXaneHuio, OKaKeTCs HenMUenpusiTHeIM Ans GonblMHCTBA. S elle BepHyCcb K 3TOMY B
rmaBe 13, HO celyac MHe XOTenocb Obl MOAYEPKHYTb, YTO ApPryMeEHTbI, NPeacTaBeHHble MHOW B 3TOW
rnaee, oOpaLleHbl NULWb K TeM, KTO ULLET 0ObsCHEHUI. Te, KOro yCTpaneatoT 0OblYHbIe NpeackasaHust u'y
KOro HeT 0coBOro enaHusi MOHATb, Kak NofyvatoTCs NpeAckasaHHble pesynbTaTbl 9KCNEPUMEHTOB, MOTYT
npy KenaHuyM MpPOCTO OTpULATb CYLLECTBOBaHWE BCEro, KPOME TOro, YTO s HasblBal «peanbHbIMUY
obbekTamu. HekoTopble nogu, Hanpumep, MHCTPYMEHTANUCTbI U NO3UTUBUCTLI, MPUHUMAIOT 3TY NUHUIO
KaK CyLYHOCTb chunocoddckoro npuHumMna. S yxe ckasasn, YTo S AyMarl O Takux MpUHLMNAxX U rnoyemy.
Opyrve niogu npocTto He XoTAT gymMatb o6 3Tom. Kak-Hukak, 3TO CTonb 2paHOuo3HbIl BbIBOA, W OH
BbI3blBAaeT OECNOoKOWCTBO, KOrda O HeM Crbllvwb BrnepBble. Ho s nomarato, 4to BCe 3TU noawn
owmbatoTcs. A Hagelocb yoeauTb yuTaTteneil, KoTopble TEPNENIMBO OTHOCATCS KO MHE. YTO MOHMMaHue
MynbTUMBEpca — 3TO NpeaBapuUTENlbHOE YCIOBME HaWUy4yllero BO3MOXHOIO NMOHUMaHUS peanbHocTU. S
roBOpl0 9TO He B AyXe CypOBOW ONpeaeneHHOCTU WUckaTb WCTUHY He3aBUCUMMO OT TOro, HacKOSbKo
HEMPUATHOM OHa MOXET OKasaTbCA (XOTA HadewcCb, YTO MPUMY W TaKyl MO3ULMIO, ecnv A0 3TOro
gonget). Hanpotus, s roBopto 3T0 MOTOMY, YTO WTOrOBOE MUPOBO33pPEHME HaMHOro Goree LenbHO U
obnanaeT ropasgo 6oMbNM CMBICITIOM, YeM BCe MpeablaylumMe MUpoBo33peHnsi. OHO BO3BbILIAETCS Hag
UMHWYHBIM MparMaTtu3MoM, KOTOpbI B Halle BpeMsi 3a4acTylo SIBISIeTCS CypporaToM MUPOBO33pPEHUs!
YYEHbIX.

«Mo4yeMy Hemnb3si MPOCTO CKa3aTb, — CrpalnBaloT HEKOTOPbIE (PUIMKU-NPAKTUKU, — YTO (POTOHBI
BeOyT cebsA Tak, C/108HO CTanKMBaKTCA C HEBUAMMbIMU O0b6bekTammn? [ovyeMy Henb3s OCTaBWUTb 3TO B
TakoM Buae? lNMoyemy Mbl OOIDKHBI MATW danblue U NpYHUMaTh TEOPUIO O CyLLECTBOBaHWM HEBUAUMbIX
00bekToB?» bonee 3K30TMYECKMA BapuaHT 3TOW Xe MO CyTU WOEW 3akriovaeTcs B CreaytoLlem.
«PeanbHbin  OTOH oOcsi3aem, TeHeBOM OTOH — 3TO MPOCTO Crnocob® BO3MOXHOIO, HO He
OCYLLIECTBMEHHOIO MNOBeAeHMs peanbHoro poToHa. Torga KBaHTOBasi TeOpUSA  3akroyaeTca BO
83aumodelicmeuu peasnibHO20 C 803MOXHbIM». ITO, N0 MEHbLLEN Mepe, 3BYYUT JOCTATOYHO rny6oko. Ho,
K COXaneHuw, nan, KoTopblie npuoepXxXmBarTCA Kakoro-to M3 3Tnx B3rMA40B (BKJ‘IIO‘-IaFl BblJakOLLNXCA
YUYEHbIX, KOTOpble OOMKHblI Obl GbITb Ny4lle OCBEAOMIIEHbI), BO BCEM, YTO KacaeTcs 3TOro Bonpoca,
HEM3MEHHO HauyMHaloT HecTu 4ywb. MoaTomy AaBavite GygemM paccyauTenbHbiMU. KrtoueBoW MOMEHT
COCTOUT B TOM, YTO pearbHbIi, BUANMbIA OTOH 8edem cebs rno-pa3HoOMy B COOTBETCTBUM C TEM MyTEM,
KOTOpLIN OTKPbLIT T4e-TO B annaparte, 4Tobbl MpPOMyCTUTb YTO-TO, YTO, B KOHLUE KOHLOB, 3a4epXuT
BUAOMMbIA POTOH. YTO-TO NepemeLLaeTcs no 3TMM MyTsM, U OTKa3aTbCA Ha3biBaTb 3TO «pearibHbIM» BCe
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paBHO, 4YTO wurpatb B crfoBa. «Bo3MOXHOE» He MOXeT B3auUMOOEWCTBOBATb C peasibHbIM:
HecyLecTByoLne OOBbEKTbI HE MOIMYT M3MEHSITb TPAEKTOPUIO OBWXEHWUs cyllecTBylowmx. Ecnn ¢oToH
OTKIMOHSIETCS OT CBOEW TPaeKTopwuW, Ha Hero AOIPKHO YTO-TO BO34ENCTBOBATb, M 3TO YTO-TO S Ha3Ban
«T€HeBbIM (OTOHOM». HasBaHve elle He p[JenaeTr 3TO pearnbHbIM, HO He MOXeT ObiTb, 4TOObI
OencTBUTENbHOE CObbITME, KaK-TO: MOSIBNIEHNE U OBHapy>XeHne pearnbHOro )oToHa, — ObINo BbI3BAHO
BoobBpaxaembiM CObbITEM, TEM, YTO (DOTOH «MOr caenatby, HO He caenan. MNpuYnHon Apyrmx cobbITUI
MOXeT CTaTb TONbKO TO, YTO AENCTBUTENBHO nNpoucxoauT. Ecnu crnoxHoe ABvxXeHne TeHeBbIX (HOTOHOB B
3KcnepuMeHTe ¢ MHTepdepeHumen 6bino 6bl NPOCTO BO3MOXHOCTLIO, KOTOpasi Ha caMOM Jerne He nvena
MecTa, To Habniogaemoe Hamu siBneHne nHTepdepeHUnn B AENCTBUTENBHOCTU HE NPOU3OLLIIO Obl.

MprunHy TOro, 4To 3hdEKT NHTEPGEPEHLIMN OOBLIYHO CTOMb Crab, U ero CroXXHo OOHapYXUTb, MOXHO
HaWTK B 3aKOHaX KBAHTOBOW MEXaHWKWU, KOTOpble UM ynpaBnstoT. CyLecTBEHHbI ABA YaCTHbIX CeacTBust
aTMXx 3akoHoB. [lepBoe: kaxgas ApoOHOATOMHas YacTvua MMeeT OBOVWHWUKOB B OPYrMX BCEMEHHbIX, U
TOMbKO 3TW ABOVMHWKM er MellatoT. JTiobble Apyrme yacTuubl 3TUX BCENEHHbIX He OKasbiBalT Ha Hee
HenocpeacTBEHHOro BO3gencTeusa. CnegosaTenbHO, MHTEPdEPEHUMI0O MOXHO HabniopgaTe nuwb B
0cobbIX Cryyasx, Korga TpaekTopuM YacTuubl U ee TeHeBbIX ABOMHWKOB PacxofsTcs U 3aTeM BHOBb
cxoaATcs (Tak Xe, kKak (pOTOH U TeHeBOW hOTOH CTPEMSTCS K OOHOW M TOM Xe Touke Ha akpaHe). Jaxe
BpeMsi JOJMKHO OblTb CMHXPOHM3UPOBAHO: €CMM Ha OOHOW U3 OBYX TPAEKTOPWU BO3HMKHET 3adepiKka,
nHTepcepeHuma ocnabHeT unu npekpatuTca. BTtopoe: ans Ttoro, 4tobbl 06HapyxXMTb UHTEPdepeHLMIO
mexay nobbiMy OBYMS BCENEHHbIMU, HEODXOANMO, YTOOLI MEXOY 8cemMu Ux Yacmuuamu, rosioXeHUe U
Opyaue ceolicmea Komopbix He UOeHMUYHbI, MPOU30LLNO B3aMMoaencTeme. Ha npakTuke aTo o3Havaer,
YTO MOXHO OOHapyXWUTb WHTEPdEPEHLNIO TONMBKO MEXAY OBYMS OYEHb MOXOXWMW BCENEHHbIMM. Ha-
npuMep, BO BCEX OMUCaHHbLIX MHOK 3KCNepUMeEHTax WHTepdepupyowWwme BCereHHble OTNNYalTCs
NMOMNoXeHWeM TONbKO OAHOro otoHa. Ecrinv oToH npu ABMKEHUN BO3OENCTBYET Ha Apyrue yactuupl, U,
B YaCTHOCTW, €CMM Mbl BUOUM €ro, TO 3TW YacTuubl UnM Habniogatenb TOXe CTaHyT pasnuyHbiMU B
pasnu4yHbIX BCeneHHbIX. Ecnn 910 Tak, TO nocriedyloLwyo nHTepdepeHLMIo, BKIIOYaKLWY 3TOT (HOTOH,
Ha MpakTMKe HEBO3MOXHO OyaeT OBHapyXuTb, MOTOMY YTO Tpebyemoe B3auMoAenCTBUE MexXay ecemMu
YacTuLaMm, KOTopble MOABEPINNCL BNUSHWUIO, OyaeT CrMLIKOM CrnoXHO obecneyuntb. 34ecb st OOMKeH
YNOMSsIHYTb, 4YTO CTaHOapTHas dpasa, onucbiBaloLlas 3TOT akT, a UMEeHHO: «HabnwoaeHve paspyliaet
nHTepdepeHumo», — BecbMa oOMaH4MBa No Tpem npuynHam. Bo-nepBbix, OHa npepgnonaraet
HEKOTOpPOE MCUMXOKMHETUYECKOE BIMUSHWE CO3HATENBbHOIO «HabnogaTens» Ha OCHOBHble (M3MYeckue
ABNEHNd, XOTH Takoro BMAWSHUSA He cyllecTByeT. BO-BTOpPLIX, MHTEpdEpeHLMa He «paspyllaeTca». ee
npocto (ropasgo!) cnoxHee yBuAeTb, NOTOMY 4YTO Afs 3TOr0 Heo6XoOUMO YNpaBnATb TOYHbIM
noBegeHMem ropasgo Gonbllero KonuMyecTBa 4vactuy. W, B-TpeTbuX, HE TOMbKO «HabnwaeHue», HO K
nroboe Bo3nenctene GOToHA Ha Ero OKpYXXeHue, 3aBucsiee OT BbIOpaHHOM MM TpaekTopun, AenaeTt To
Xe camoe.

Pagu yntatenen, kotopble MOrMu BUAeTb Apyrne opMbl U3NOXEHNA KBAHTOBOW (DU3MKKU, S OOIDKEH
KpaTKO NokasaTb CBA3b MeXAy aprymeHTamu, NpuBeAeHHbIMY MHOW B 3TOW rnaee, U 0bbl4HBIM CMOCO60oM
npeacTaBneHns aToro npegmeTta. Bo3MoOXHO, n3-3a CMOPOB, BO3HWUKLWINX cpean (OU3UKOB-TEOPETUKOB,
TPagMUMOHHO OTMpaBHOW TO4YKoW Obina cama kBaHToBas Teopus. CHavana Teopuio hopMynmMpyrT Kak
MOXHO TOYHee, a 3aTeM NbITalOTCHA MOHATb, YTO OHA FOBOPWUT HaM O peanbHOCTU. OTO €AMHCTBEHHbIN
BO3MOXHbIA MNOAXOA4 K MOHMMAaHWIO MernbYallumx Aetanen KBaHTOBbIX sBfeHMA. Ho B OTHOLWEHun
BONpoca O TOM, COCTOUT NN pearnbHOCTb U3 OAHOW BCENEHHOW UMW M3 MHOMMX, 3TOT NOAXo4 M3MNULLHE
cnoxeH. IMeHHO noaToMy B AaHHOM rnaee A oTowen oT Hero. A gaxe He cchopMynupoBan HU OAHOro
noctynata KBaHTOBOW Teopuu, S MNPOCTO oOnucan HekoTopble U3NYeCKMe SBNEeHWs u caenan
Hen3bexHble BbiBOAblI. HO ecrnv HauMHaTb C Teopuu, CyLLEeCTBYHOT ABE BELUW, KOTOpble HUKTO He GyaeT
ocnapvBearthb. [NepBas 3akno4aeTcsa B TOM, YTO KBAHTOBasi TEOpMs He MMeET paBHbIX cebe B cnocobHOCTU
npenckasbiBaTb pe3yrnbTaTbl 3KCMEPUMEHTOB AaXe Mpu CrernoM WCMNoNb30BaHMU ee ypaBHEHU 6e3
0COObIX pasMbILLNIEHNA 00 MX 3Ha4YeHUn. BTopasi cocTouT B TOM, YTO KBAHTOBasi TeOpMs pacckasbiBaeT
HaMm He4YTO HOBOE M HeoOblYHOE O Mpupoge peanbHocTU. Cnop 3akn4yaeTcs NUb B TOM, YTO UMEHHO.
dunsmk Xpto OBEPETT NepBbIM SACHO oco3Han (B 1957 rogy, yepes TpuauaTtb NeT Nocrne Toro, kKak ata
Teopusi cTana OCHOBOW (M3vkym [poBHOATOMHBIX 4YacTuu), YTO KBaHTOBad TeEOPWUS OMUCbIBaeT
mynbTMBepc. C Tex cambix nop Oywesan crnop O TOM, AOMYyCKaeT NM 3Ta Teopus Kakylo-TO OPYryto
NHTepnpeTauuto (NOBTOPHYH WHTEpNpeTauuto, nnm OpMyNMPOBKY, UNn moaudmkaumio u T.4.), no
KOTOPOM OHa ONUCbIBAET E€AMHCTBEHHYH) BCEJIEHHYI0, HO NpPOAOSPKAeT MpaBUNIbHO MpeAcKasbiBaTb
pesynbTaTbl 3KCNepuMeHToB. [pyruMu cnosamu, 4ENCTBUTENBHO N NPUHATUE NpeAcKa3aHuii KBAHTOBOM
Teopun BblHYXXAaeT Hac NPUHATL CyLLLECTBOBaHME napannenbHbIX BCENEHHbIX?

MHe kaxeTcsi, 4TO 3TOT BOMPOC, a CrefoBaTenbHO, M Mpeobnagawlas ToHanbHOCTbL Ccropa
OTHOCUTENbHO 3TOW npobnembl umeeT ownboyHoe HanpaeneHne. [lpuaHaTbCa, ANA  PU3NKOB-
TEOPETUKOB, MOAOOGHBIX MHE, AOMYCTMMO W OnpaBOaHHO NpuKnagbiBaTb OrPOMHbIE YCWUMWS, YTOObI
AO0CTWYb NMOHMMaHWNS POPMarnbHOW CTPYKTYPbl KBAHTOBOW TEOPMU, HO HE 3a CYeT TOro, Y4Tobbl NOTEepsThb
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M3 BMOA HaWy rMaBHyl0 LeNb — MOHATb pearnbHOCTb. [axe ecnv npenckasaHusi KBAHTOBOW Teopuu
MOXHO ObITO Obl KAKMM-TO 0Opa3oM MOMY4YnTb, HE CChINasiCb Ha ApYyrve BCeseHHble, oTaeNbHble DOTOHBbI
BCe paBHO oTbpacbiBanu 6bl onMcaHHble MHOW TeHW. [laxke HUYEro He 3Hasi O KBAHTOBOW TEOPUN, MOXHO
YBUAETb, YTO 3T TEHW HE MOryT ObITb pPe3ynbTaTOM KaKoro-TO OAHOro crnydasi ABWMXeHus poToHa oT
doHapuka K rnasy Habnogarens. VIXx Henb3s COBMECTUTb HU C OOHUM OOBSICHEHMEM TOMBLKO HA OCHOBE
Tex POTOHOB, KOTOpble Mbl BUAUM. Vnn TONMbKO Ha OCHOBE NEPErOpOAKU, KOTOPYH Mbl Buaum. Wnu
TONMbKO Ha OCHOBE BMAMMOW Hamu BceneHHon. CnegoBaTenbHO, ecnv nydllasi Teopus, uMetoLascsa B
pacnopsbkeHMn OU3NKOB, He cebinanack Obl Ha NapannenbHble BCEeMEHHbIe, 3TO NPOCTO 3HaYuUnNo Gbl, YTO
HaM Hy)XHa Teopusi Nnydlle, Teopusi, KoTopas ccbinanacb Obl Ha napannenbHble BCENEHHble, YTOObI
OOBACHUTL TO, YTO Mbl BUANM.

Takum ob6pasoMm, MpuUHATME MpPEencKa3aHW KBAHTOBOWM TeOpwuWM 3acTaBnsieT Hac MNpPUHSATb
cyllecTBOBaHWe napannernbHbiX BCeneHHbix? He camo no cebe. Jliobyo Teopuio Mbl BCerga MOXem
NCTOMKOBaTb B COOTBETCTBMU C NPUHLMUNAMU UHCTPYMEHTANUCTOB Tak, YTO OHa He 3acTaBWuT Hac npwu-
HUMaTb 4TO-NMBO OTHOCUTENBLHO peanbHocTU. Ho aTo oTcTynneHue. Kak A yxe ckasan, 4Tobbl y3HaTb,
YTO napannenbHble BCENeHHble CYLLECTBYIOT, HAM He HYXHbl rmybokve Teopuu: o6 3TOM Ham roBopsAT
ABMeHVs uHTepdepeHunn ogHoW 4Yactuubl. [nybokue Teopum HyXHbl Ham, 4YTOObl OOBACHUTHL U
npeackasaTb TakMe SBMEeHWS — pacckasaTb: KakoBbl OpyrMe BCeeHHble, KakMM 3aKOHaM OHM
NOAYMHSIIOTCS, KaK BMMAKOT APYr Ha Apyra 1 Kak BCe 3TO YKNa[blBaeTCs B TEOpeTUYecKne OCHOBbI APYrnX
npegmeToB. VIMeHHO 3TO 1 genaeT kBaHToBasi Teopus. KBaHToBas Teopus napanfienbHbIX BCeNeHHbIX —
3TO He 3ajaya, 3TO pelleHne. ITO TOMKOBaHWE Hemnb3s HasBaTb HEHaOEeXHbIM U HeobHA3aTerbHbIM,
NCXOAALMM U3 CKPbITbIX TeopeTu4ecknx coobpaxeHun. 370 0b6bACHEHWe — eOMHCTBEHHO HagexHoe
06bsACHEHEe — 3aMeydaTenbHON 1 NPOoTUBOPeYaLLen MHTYMLUW peanbHOCTY.

Moka s Mcrnonb3oBan BPEMEHHYIO TEPMUHOINOMMIO, MpeAnonaramllylo, YTO OfHa W3 MHOXECTBa
napannenbHbIX BCEMEHHbIX OTNMYAETCs OT OPYrMX TEM, YTO OHa «pearbHay. MNpuwino BpemMsi pasopsaTtb
MOCNESHIO CBSA3b C KMNACCUYECKMM MOHSITUEM pearibHOCTU, OCHOBAHHOM Ha CyLLECTBOBaHUWM OOHOIA
BCEMEHHOW. BepHemcsa k Hawen nsrywke. Mbl MOHSNWM, YTO MCTOPUS NSATYLUKWA, KOTOpasi CMOTPUT Ha
Janekuii oT Hee (HOHAPUK B TEYEHWE MHOMMX OHEW, OXMaash BCMbILLKY, KOTOpas MOSIBISETCH B CPEAHEM
pa3 B AeHb, — elle He BCA UCTOpWsl, MOTOMY YTO JOSDKHbI TakKe CyLIeCTBOBATb TEHEBbIE NATYLUKA B
TEHEBbLIX BCEMEHHbIX, COCYLLECTBYIOLME C pearibHOW NSATYLKOW U TOXe Xayliue MosiBneHusi pOoTOHOB.
Jonyctum, 4TO Hawy nArywKy Hayywnu noAanpbirMBaTb MNpU  MOSIBNIEHMM BCnblwkU. B Havane
3KCMEPUMEHTA Yy peasibHOW NArywkd GyaeT MHOXECTBO TEeHEBbIX ABOMHUKOB, U M3HAYallbHO BCE OHMU
OyayT noxoxu. Ho yxxe Yyepes KOPOTKMIA MPOMEXYTOK BPEMEHU OHU He ByayT Tak noxoxu. HeBo3moXxHO,
yToGbl kaxaas narywka yeBugena OTOH MrHoBeHHo. Ho coBbiTvie, pegkoe B OOHOW BCEMEHHOW,
ABNAETCS 0DObIYHBEIM B MynbTuBeEpce. B noboit MOMEHT rae-To B MynbTUMBEPCE CYLUECTBYET HECKOIBKO
BCEMEHHbIX, B KAXXJOW M3 KOTOPbLIX B ONpefernieHHblii MOMEHT (hOTOH BO3AEUCTBYET Ha ceTyaTtky rnasa
NSAryLIKY, HaxoasLeics B 3TON BCeneHHoM. M aTa naryluka noanpeirmeaer.

Mo4yemy xe oHa noanpeirmBaeT? MNoToMy UTO B Npeaenax CBoewn BCENEHHON OHa NOAYUHSIETCH TEM Xe
3aKoHaM (pu3MKM, YTO W peanbHasg nNdryuwlka: Ha ee TEHEBYH CceTyaTky nonan TeHeBOW (POTOH,
npuHagnexawmn aton BceneHHon. OAHa U3 CBETOYYBCTBUTENbHbBIX TEHEBbLIX MONEKYST 3TON TeHeBOW
ceTyaTkM oTpearvpoBarna MNOsIBIEHNEM CIOXHbIX XMMWUYECKUX U3MEHEHUW, Ha 4YTO, B CBOK O4epeab,
oTpearupoBan 3puTenbHbIN HEPB TEHEBOW NsArylwku. B pesynbtaTe aTOro npouecca B MO3r TEHEBOM
NArYLWKX NOCTYNUIO COOBLLEHNE, U Y NAMYLLKMA NOABUIIOCH OLLYLLIEHNE, YTO OHA BUOWUT BCMbILLKY.

Vnn mMHe crnefyeT ckasaTb «meHegoe OLLyLleHWe TOro, YTo OHa BUAWUT BCMbIWKY»? KOHEYHO, HeT.
Ecnu «TeHeBble» Habnwogatenu, 6yab TO NAryLWKU UMM MNOAWN, pearbHbl, TO BCE UX OLLYLIEHUS TOXEe
OOIMKHbI ObITb peanbHbiMK. Korga oHM HabnoaalT To, YTO Mbl MOXEM Ha3BaTb TEHEBLIM OOBLEKTOM, Ans
HNX 3TOT 00bekT peaneH. OHM HabnogalT ero NPy NOMOLLM TeX XKe CPeACTB U B COOTBETCTBUMN C TEM Xe
onpegerneHneM, 4To M Mbl, KOrga roBOpuMM, YTO BCESEHHasl, KOTOPYH Mbl Habnogaem, «peanbHay.
[MoHATME peanbHOCTU OTHOCUTENBHO ANS AAaHHOro Habnoaartens. No3ToMy 0ObLEKTUBHO HE CyLLECTBYET
HW OBYX BUOOB (POTOHOB, peanbHOro M TEHEBOro, HU ABYX BUAOB NAryLlek, HM ABYX BUOOB BCEMEHHbLIX,
OfHa u3 KOTOpPbIX — pearnbHasi, a BCe ocTalfbHble — TeHeBble. B onucaHun, kKoTopoe s npusen
OTHOCUTENbHO 00pa3oBaHMA TEHEW WITM KaKUX-TO CXOXWUX SIBIEHWNA, HEe CYLIECTBYET HMWYEro, 4TO
pasrpaHuymMBaeT obnacTn «peasnbHbIX» U «TEHEBbIX» OOBEKTOB, KpPOME MPOCTOro AOMYLLEHMS!, YTO OA4HA
13 Konui «peansHa». [0Bops 0 pearibHbIX U TEHEBLIX POTOHAX, S, O4EBUAHO, pasaenun Nx NoTomy, 4YTo
Mbl BUOUM MNepBble, HO He BTopble. HO KTO «MbI»? Moka g nucan Bce 3TO, MHOXECTBO TeHEBbIX [13B1a0B
nncanu 1o xe camoe. OHM ToXe nogpasgensany OTOHbI Ha pearbHble U TEHEBLIE; HO cpean (POTOHOB,
KOTOpPble OHW Ha3blBanu TEHEBbIMU, €CTb POTOHBI, KOTOPbIE S HAa3Ban «pearbHbIMU», a Te€ POTOHbI, KOTO-
pble OHW Ha3blBanNu peanbHbIMU, OKa3anucb cpeam Tex, KOTopble 1 Ha3Ban «TEHEBLIMNY.

Hun ogHa konus obbekTa He 3aHVMMaeT NPUBMNErMPOBAHHOIO MOMIOXEHUS HU NPU OBBACHEHUN TeHen,
KOTOpoe S TOMbKO YTO W3MOXWUI, HW BO BCEM MaTeMaTM4YECKOM OOBACHEHWM KBaHTOBOW Teopuw.
CybbeKkTMBHO A MOTy CYMTaTb, YTO BbIAENAKCH Cpeam KOMUIM, NOCKOMbKY S — «pearbHbINy, MOCKOMNbKY S
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MOTy HenocpeAcTBEHHO BOCMpUMHUMATb cebs, a He ApPYruX, HO A OOMKEH CMUMPUTBCA C TeM, YTO BCe
ocTarlbHble KON YyBCTBYHOT TO XXe CaMoe.

MHorne un3 atux [dssuagoB nMWYT 3TU Xe CaMble CclioBa B 3TO MIHOBEHME. Y HEeKOTOpbIX 3TO
nony4yaeTca nydule. A HEKOTOpPbl€ NOLN BbIMATb YaLlUKy Yas.

TepmuuoJsorus.

PoTOH — cBeTOBad YacTuua.

PeanbHbIn/TeHeBOM — B LENsX OObACHEHUA TONMbKO B 3TOW rMaBe, s Has3Ban 4acTulbl 3TOW
BCENEHHOW pearsibHbIMU, a YacTuLbl OPYIMX BCENEHHbIX — MeHEe8bIMU.

MyanMBepc — BCA (bI/I3VI‘-IeCKaFI pearnbHOCTb. B Hel HaxoguTcsa MHOro napasnnelibHbIX BCEJIeHHbIX.

napaﬂ.ﬂeﬂbele BCeJleHHbleé — OHW «napannenbHbl» B TOM CMbICNe, 4YTO B npegenax Kakaomn
BCEMNEHHOW YacTuubl B3aMMOﬂeﬁCTByPOT opyr c ﬂ,pyFOM TaK Xe, Kak U B peaanoﬁ BCEMEHHOW, HO Kaxaas
BCeneHHasi okasblBaeT Ha ocTarlbHble BecbMa crnaboe BnvsiHue yepes ABneHne I/IHTepCbepeHLl,I/II/I.

KBaHTOBasi Teopusi — Teopust hmsnku MynbTuBepca.

KsaHTOBaHWe — CBOICTBO MMETb AUCKPETHbIV (a He HenpepbiBHbIA) HAGOP BO3MOXHbLIX 3HAYEHMWIA.
KeaHTOBasi Teopusi Nomny4yuna HasBaHWe OT AOMYLIEHUs!, YTO BCE U3MEPSiEMble BENMYMHbI KBaHTYHOTCS.
OpHako Hanboree BaXKHbIM 3h(EKTOM SIBIISIETCSl He KBaHTOBaHUE, a MHTEpdepeHLms.

UHTepchepeHUma — BNusaHME; okasblBaeMoe YacTuLen OOHOW BCENeHHOW Ha CBOEero ABOMHUKA U3
Opyron BceneHHon. MIHTepdepeHLmsa hOTOHa MOXET CTaTb MPUYMHOWN NOSBNEHUSA TEHEN Bonee CrNoXHON
dOopMbI, YeM NPOCTO CUMY3Thl NPENATCTBUIA, BbI3bIBAIOLLMX MX NMOSIBIIEHME.

Pe3ome.

Mpy 3aKcrnepumeHTax ¢ UHTepdepeHuneil Ha KapTUHE TEeHU MOTYT MPUCYTCTBOBaTb TaKWe Yy4acTku,
KOTOpble MepecTalT OCBellaTbCA MNpu TMOSIBNIEHNM B TMEeperopofke HOBbIX Lieneidl. JTo ocTaeTcs
HEU3MEHHbIM, OaXe ecrnv 3KCMePUMEHT MPOBOAAT C OTAeNIbHbIMM YacTuuamu. Llenodka paccyxaeHuit,
OCHOBaHHbIX Ha 3TOM (haKkTe, UCKIoYaeT BO3MOXHOCTb TOr0, YTO BCESIEHHas!, OKpyKalollasi Hac, — 3TO
BCS pearnbHOCTb. B AeicTBUTENBHOCTU, BCA hnsnyeckas pearnbHOCTb, MyNbTUBEPC, COAEPKUT OTPOMHOE
KOJNMYECTBO NapannenbHbiX BCENEHHbIX.

KBaHTOBas cbmavma — OJfHa M3 4YeTblpexXx OCHOBHbIX HUTEN O0OBbACHEeHMUd.
Cnep,yrow,a;l OCHOBHaA HUTb — 3TO 3rnucmemorsioeusd, meopusd MoO3HaHUA.

I'naBa 3. Peumienue 3agau.

A naxe He 3Halo, YTo Gornee CTpaHHO: NoBeAeHMEe CaMUX TeHEN UM ToT dakT, YTO HECKONBKO KapTUH
CBEeTa M TEeHM MOryT 3acTaBWUTb HAC CTOMb PafMKanbHO U3MEHUTb HalluM MpeacTaBneHust O CTPYKType
peanbHocTu. [lokasaTenbCcTBa, KOTOpble S NpvBen B nNpedblaylei rnaeBe, HECMOTpsi Ha CBOM
NpOTMBOPEUMBLIE BbIBOAbI, NPEACTaBNSAOT COGOM TUMUYHBLIA OTPE30K Hay4yHoro paccyxgeHusi. Ctout
nopasMbIWNATL Hag XapaKTepoM 3TOro pacCyXaeHusl, KoTopoe camo Mo cebe SBMSeTCs eCTECTBEHHbIM
ABMEHMEeM, Mo KpaiHel Mepe, CTOMb XXe yAUBUTENbHLIM U OBLUMPHBLIM, Kak U (oU3nKa TEHEN.

Tem, kTo npeanoyen 6bl, YTOOLI CTPYKTYpa peanbHoCTK bbina 6onee Npo3anyHow, MOXeT NnokasaTbCs
HEMHOrO HEnponopuMOHarnbHbIM, [[aXe HEeYeCTHbIM, YTO TakMe TrpaHaMo3Hble BbIBOAbI MOryT
nocnegosaTtb M3 TOrO, YTO KPOLUEYHOE CBETOBOE NATHO OKaXeTCs Ha akpaHe 30echb, a He mamM. TeM He
MeHee, 3TO AeNCTBUTENbHO TaK, U 9TO [Janeko He nepBbli NoAoOHbIM Cryyan B UCTOPUKN Hayku. B aTom
OTHOLLEHUN OTKPbITUE APYrNX BCENEHHbIX OYEeHb HaMOMWHaEeT OTKpbITUE APYrMX MMnaHeT OPEeBHUMMU
acTpoHoMamu. lpexae Yyem nocnatb MeXnnaHeTHble HayYyHo-UccriefoBaTenbCkMe CTaHuum Ha JlyHy n
Opyrve MnnaHeTbl, Mbl MOAYYUNU 8cto MHAOPMaLMI O MraHeTax M3 CBETOBbIX NATEH (MMM Opyroro
N3ny4yeHus), KoTopoe Habnoganu B OOHOM MecTe, a He B ApyroM. PaccmoTpum, kak Oblno OTKPbITO
nepBoe onpeaensitollee CBOMCTBO MiaHeT, KOTOpoe OTNMYaeT ux OoT 3Be3d. Ecnn HabnogaTh 3a HOYHbIM
HebOM B TeYeHMe HECKOSIbKMX 4acOB, MOXHO YBMAETb, YTO 3Be3dbl OBWMXKYTCS BOKPYr onpeaeneHHomn
TOJYkM B Hebe. TpaeKkTopusi MX OBWXKEHUS OCTAeTCHA MOCTOSIHHOW, He M3MEHSIeTCA M UX MOJIOXEeHne
OTHOCUTENbHO Apyr gpyra. TpaguuMoHHOE OOBACHEHME 3aKMyanocb B TOM, YTO HOYHOE HEBGO — 3TO
orpomMHas «HebecHas cdepay, KOTopasi BpallaeTCsa BOKPYr HEMOABWKHON 3emnu, a 3Be3abl — 310 nNnbo
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oTBepcTus B cdepe, NMMBo BKpanneHHble cusiiowme kpuctannbl. OgHako cpean TbiICAY CBETOBbLIX TOYEK,
KOTOpble MOXHO yBMAeTb B Hebe HEBOOPYXEHHbIM [a30M, €CTb HECKONbKO CaMbIX SIPKMX, KOTOpbIe
OCTaloTCH HEMOABWXHbLIMU B Te4eHne bornee OONMMX MPOMEXYTKOB BPEMEHM, CITOBHO MPUKPENIIEHHbIE K
HebecHon cdepe. Vx bnyxpatowee asmxeHne no Heby 6onee crnoxHo. VX Ha3bIBalT «MfaHeTbl», OT
rPeYecKoro croBa «CTpaHHUK». VIx Gnyxaatowlee aBwxeHne no Heby cTano npu3HakoMm HeageKkBaTHOCTU
00ObSACHEHNs1, OCHOBaHHOIO Ha HebecHol cdepe.

Mocnepywlme OOBACHEHUS [OBWXKEHUSA TMIIAHET CbIfpanu BaXHYl poflb B MCTOPUM  HayKMW.
lenuouyeHmpuyeckass meopusi KonepHuka pacnonoxuna nnaHeTbl 1 3emIio Ha KpyroBbix opbuTtax BOKpyr
ConHua. Kennep obHapyxun, 4To OpOuUTbl — CKOpee 3NIUNChI, YeM Kpyrn. HblOTOH 06bACHUN annuncbl
yepe3 CBOW 3aKkoH obpaTHbIX KBagpaToB CWM TArOTEHWS, M BMOCMEACTBMM €ro Teopus nomorna
npeackasatb TO, YTO B3aUMHOE TPaBUTALMOHHOE TMPUTSDKEHME MNNaHeT Bbi3blBaeT Hebonblune
OTKMOHEHWS OT ANAMNTUYECKMX opbuT. HabnogeHne aTux oTKNoHeHu npuseno B 1846 rogy K OTKPbITUIO
HOBOW MnaHeTbl, HenTyH, — OQHOMY M3 MHOMMX OTKPbITWUIA, HAarNsi4HO NOATBEPAMBLUMX Teoputo HbloToHa.
OpaHako HecKonbko AecATUNneTui cnycta obuias Teopusi OTHOCUTENbHOCTU JMHLWITEHa npefocTaBuna
HaMm nNPUHUMNMANbHO HOBOE OOBLSICHEHME TANOTEHUS Ha OCHOBE WCKPMBIIEHHOTO MPOCTPaHCTBA MU
BpeMeHN 1, Takum obpa3oM, BHOBb Mpeackasana HEMHOro Apyroe ABuXeHue nnaHeT. Hanpumep, aTta
Teopus npeackasana, YTo Kaxabli rog nnaHeta Mepkypun OydeT OTKIOHSATbCS Ha OAHY LEecATu-
TbICAYHYIO rpagyca OT MOSIOXEHUs!, KOTOPOE OHAa [AOJPKHA 3aHUMaTb B COOTBETCTBUM C Teopuel HbtloToHa.
OTa Teopusa Takke Mokasana, YTo CBET 3Be3, npoxoasimi 6nusko ¢ ConHuem, n3-3a TaroteHnst oyget
OTKMOHATCHA Ha BENUYMHY, B [Ba pasa NpeBbIIALLy0 3HadyeHue, npeackasaHHoe Teopuen HbloToHa.
HabntogeHne aToro oTknoHeHns AptypoM OaauHIToHOM B 1919 roagy YacTto HasbiBalT cobbITUEM, M3-3a
KOTOpPOro MMpoBO33peHne HbloTOHa yTpaTUio CBOK paLMOHanbHY0 COCTOATENbHOCTb. (MpoHusa coctouT
B TOM, YTO COBPEMEHHbIE OLIEHKM TOYHOCTM 3KCMEepMMeHTa OJOMHITOHA FOBOPAT O TOM, YTO Takue
BbIBOAblI MOMNN ObITb NPeXAeBpPEMEHHbIMM). OKCNEPUMEHT, KOTOPbLIA C TEX NOp MOBTOPSANU C 6OMbLUIOK
TOYHOCTbIO, 3aknioyancs B U3MEpeHWW MOMOXeHUs NATeH (u3obpakeHun 3Besf, O6nusknx K HUMByY
ConHua BO BpeMs CONTHEYHOro 3aTMeHUs) Ha OOTOCHUMKE.

Mo mepe TOro, Kak NpeackasaHWs aCTPOHOMOB CTAHOBUNNCL Goree TOYHbIMY, YMEeHbLUanacb pasHuua
MeXay TeMm, Y4TO NpeAcKasbiBany criedyowme Apyr 3a APYroM Teopun OTHOCUTENBHO O6BHLEKTOB B HOYHOM
Hebe. YTOObI OOHapyXMTb pasHULy, MNPUXOAWUNOCH CTPOUTL elle ©Oonee MOLUHbIE Teneckomnbl U
nameputenbHble Npubopbl. OgHako 06bACHEHMS, Ha KOTOPbIX ObINM OCHOBaHbI 3TWU NpPeAckas3aHus, He
coBnaganu. Hanpotus, Kak s TOMNbKO YTO AoOKasar, PeBOSMOLUMOHHbIE NepeMeHbl cnegosann ogHa 3a
apyron. Takum o6pasom, HabnwogeHus paxe MeHbluMX GU3ndeckux 3@eKToB Bbi3blBaNM Aaxe
GonblUne N3MEHEHMS B HalleM MUPOBO33peHuun. CriefoBaTenbHO, MOXET MOKa3aTbCs, YTO Mbl Aenaem
rpaHOno3HbIEe BbIBOAbBI, MCXOAS U3 HEAOCTATOYHOro KONMYeCTBa AdokasaTenscTB. YTo onpaBabiBaeT Takme
BbiBOAbI? MOXHO nu ObiTb yBEepeHHbIM, 4YTO TOMbKO M3-3a TOro, Y4TO 3Be3da Ha oTtowabnoHe
OAOMHITOHa OKa3anacb CMELLeHHOW Ha AONM MUNNMMeTpa, NPOCTPaHCTBO W BpeMsi AOSKHbI OblTb
WCKPVBMEHHbIMU; UMW U3-3a TOro, 4YTo (POTOAETEKTOP B OMpederieHHOM MONOXEeHUU He pernctpupyet
«ypap» cnaboro ceeTa, AOMKHBI CyLLEeCTBOBaTb NaparnesbHble BCeNeHHble?

B camom pgene, 7o, 0 4eM A TOMbKO YTO rOBOPUI, NMPeyMeHbLUaeT Kak crabocTb, Tak U KOCBEHHOCTb
BCeX pesynbTaToB HabmogeHun. [derno B TOM, YTO Mbl He BOCMpUHUMMAaeM 3Be3fdbl, NATHA Ha
HOTOCHMMKaX Mnu nobble apyrme BHeLHUE 06beKTbl M CobbITUSA HenocpeacTBeHHO. Mbl BUAUM YTO-nMGO
TOMbKO TOrga, Koraa usobpaXeHme STOro MNOSBMAAIOTCA Ha ceTyaTKe Hawux rnas, HO Jaxe 3Tu
n306pakeHns Mbl He BOCNIPMHMMAaEM, MOKa OHU He BbI30BYT 3f1eKTPUYECKUE MMNYSbChbl B HALLMX HEPBHbIX
OKOHYaHMAX M NOKa Hall MO3r He NOMyYUT U He NOMMET 3TU UMNYMbCbl. Takum obpasom, BelleCcTBeHHoe
[0Ka3aTenbCTBO, M3-3a KOTOPOro Mbl CKITOHAEMCS K TOMY, YTOObl NPUHATL O4HY TEOPUI0 MUPOBO33PEHNS,
a He Opyrylo, nsmepseTcs axe He B MUNNMMETPax: OHO M3MEepPSEeTCa B ThICAYHBIX AOMNAX MUnMMeTpa
(pacctosiHMe mexgy HepBHbIMWM BOMOKHaMM Ma3HOrO HepBa) M B COTbIX AONAX BOMbTa (M3MEHeHue
3NEKTPUYECKOro NoTeHumana Hawunx HepBoB, M3-3a KOTOPOro Mbl YyBCTBYEM Pa3HULYy B BOCNIPUATUM ABYX
pasHbix Bewwen). OgHako Mbl HE NpMAaeM PaBHOMO 3HAYEHUSI BCEM HALUMM CEHCOPHLIM oLyLeHusM. Mpu
Hay4HbIX 9KCMEepPUMEHTaxX Mbl 3aXOOUM AOCTATOMHO Aaneko, 4Tobbl NpUBNU3MTLCS K BOCIPUATUIO Tex
acnekToB BHELUHEN peanbHOCTU, KOTOpble, Kak HaM KaXeTcs, MOryT HaMm NMoMoYb npu Bbibope ogHOM 13
KOHKypupytoLLmnx Teopuii. lNepea HabnogeHMeM Mbl peluaem, rae 1 koraa Ham cnegyet Habnaatb U YTo
nckatb. Yacto Mbl UCMOMb3yeM KOMMMEKCHble, CrneuuanbHO CrpOeKTUPOBaHHblE MNpPUOOPbI, Kak-To:
Teneckonbl U oToyMHOXMUTENU. HO Kak Obl HU CrOXHbI Obiny 3T NpUBopPbI U Kak Bbl HYU 3HAYNTENbHBI
Obinn BHELUHWE MPUYMHBI, KOTOPbIM Mbl NPUNUCBIBAEM MOKa3aHWs 3TMX MPUOOPOB, Mbl BOCMPUHUMAEM
3TU NOKa3aHWs TONbKO Yepes CBOW opraHbl YyBCTB. Mbl He MOXeM nsbexaTb 3TOro, YTo Mbl — NOAN —
ManeHbKMe CO34aHUsi C HEeCKONbKUMW HEeCOBEPLUEHHbIMW KaHanamu, 4yepes KOTOopble Mbl MOsyvaem
nHAOPMaUMIO O TOM, YTO Hac OKpyxaeT. Mbl MHTepnpeTvpyeMm 3Ty MHMOPMaUMIo Kak CBUOETENbCTBO
CyLLLeCTBOBaHMS BOMbLUOW U CIOXHOW BHELLHEW BCENeHHoW (unu MynbTueepca). Ho korga Mbl nbitaemcs
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YPaBHOBECUTb 3TO CBMAETENBLCTBO, Mbl OYKBANbHO HE HaxO4MM HUYEro, KpOMeE Cnaboro aNeKTPMUYECcKoro
TOKa, MPOHMKAIOLLEro B HaLl MO3r.

Uto onpaBabiBaeT Te BbIBOAbI, KOTOpble Mbl AenaeM W3 3TUX KapTUH? [leno onpeneneHHo He B
rfiormyeckom BbiBeAeHUN. Hi U3 STUX 1 HU U3 KaKNX-HUOYAb ApYrMx HabnodeHuii Henb3s 0okasames Aaxe
TO, YTO BHELLUHAS BCelleHHasl UNM MynbTUBEPC BOOOLLE CYLWECTBYET; YTO YK OBOPUTb O KAKOM-TO
OTHOLUEHWUN K HEeW 3MeKTPUYECKUX TOKOB, MOSydyaeMblX HalwuM Mo3roM. Bce 4To Mbl BOCMpUHMMAaEM,
MOXeT ObITb UNNo3nen unu cHom. Kak-Hukak unmosum n cHbel — o6bluHoe geno. Cosuncusm, TEopUIo O
TOM, YTO CYLLECTBYET OAUH TOJNbKO pasyMm, a TO, YTO KaKeTCsl BHELLUHEN peanibHOCTbio, — He Gonee yem
COH 3TOr0 pasyma, HEBO3MOXHO FTOFMYECKM OMpPOBEprHyTb. PeanbHOCTb MoXem COCTOsiTb U3 OZHOro
yernoBeka (BO3MOXHO 3TUM YenoBekoM ByaeTe Bbl), KOTOPOMY CHUTCS XKM3HEHHBI OMbIT. Inu oHa MoxeT
COCTOSITb M3 Bac M MeHs. Minu u3 nnaHetbl 3emns u ee xwutenei. M ecnm Obl HaMm CHUNUCb
cBuaeTenbcTBa — Nobble CBUAETENbCTBA — CYLLECTBOBAHMSA APYrUX MIOAEN, Unn Opyrux nnaHeT, Unm
OPYrMX BCENEHHBIX, OHN HUYEro He Jokasanu Obl OTHOCUTENBHO TOro, CKOMbKO BCEro 3TOro CyLEecTByeT
Ha camoMm fgerne.

lMockonbKy CONWMNCU3M N MHOTME CXOXWEe TEeOPUW NOrM4eckM COBMECTUMbl C BalUMM BOCTIPUATUEM
NoBbIX BO3MOXHBIX pPe3ynbTaToB HAOMIOAEHUA M3 HUX NOrMYECKM HEBO3MOXHO BbIBECTU HWYEro, YTO
kacanocb Obl peanbHocTW. Kak ke Torga s Mor ckasatb, 4YTO Habniogaemoe nosBedeHWEe TeHen
UCKIIOYaeT» Teoput O TOM, YTO CyLIEeCTBYET TONMbKO OfHa BCeneHHad wunu 4YTo HabnogeHus
COMHEYHOro 3aTMEeHus AenarT MUPOBO33peHMe HbloToHa «paumoHanbHO HecocTosTenbHbIM»? Kak aTo
BO3MOXHO? ECnu «uCKnoyeHne» He O3HavaeT «ONpoBEPXEHME», YTO OHO O3Ha4vaeT? [lodyemy HyXHO
3acTaBnsaTb cebs MeHsATb CBOe MMPOBO33peHue unm BoobLle noboe MHeHWe n3-3a Yero-To, YTo Bbino
«MCKINIOYEHO» Takum obpasom? CosgaeTcs BneyatrieHme, YTo Takasi KpuTrKa noasepraeT COMHEHMIO BCIO
HayKky, noboe paccyxgeHue O BHelWHeW peanbHOCTW, KOoTopoe obpaliaetcsa K pesynbrartam
HabniogeHui. Ecnu HayyHoe paccyxaeHvne He paBHOCWUIBHO NOCMeA0BaTENbHOCTM NOMMYECKNX BbIBOAOB
13 TOro, YTO Mbl BUAMM, YEMY OHO PaBHOCWIBLHO? NoyeMy Mbl AOMKHbBI MPUHATE €ro BbIBOAbI?

OT0 HasbiBaeTcs «3ajaden mHaykumm». Meton OGepeT cBoe HasBaHWe OT Teopuu, KoTopasd Ha
NPOTSHKEHUN GonbLUE YacTU MUCTOPUM HayKu sIBNsnacb OOLLENPUHATOM TEopueln TOro, Kak pabotaeT
Hayka. Teopusa 3akniovanacb B CyLLEeCTBOBaHWM MaTeMaTU4eCKM HeJOKa3aHHOW, MeHbLUen, HO, TEM He
MeHee [OOCTOMHOW BHUMaHWA (POpMbl [oKasaTenbCTBa, HasbiBaeMon UHOykyuel. C OOQHOW CTOPOHBI,
WHAOYKUMX  MPOTMBOCTOANU MPeanorioXMTENbHO COBEpPLUEHHbIE [oKasaTenbCTBa, MNpPefoCTaBrEHHbIE
OedyKumen, a ¢ Apyron CTOpPOHbI, NpeanonoxutensHo bonee crabble hnnocodckne UM UHTYUTUBHbIE
dopMbl pacCcy>XaeHusi, He UMEBLUME Aaxe pe3ynbTaToB HabMwAeHW, KoTopble nogaepxanu 6ol ux. B
WHOYKTUBHON TEOPUMN HAYYHOTO 3HAHUS HAbGNoOeHUSA UrpaloT OBOSIKYKO POSib: CHavana — npu OTKPbITUM
Hay4HbIX Teopun, 3aTeM — Mpu UX [JokasartenbcTee. [lpegnonaraeTtcsi, YTO TEOPUIO OTKPbLIBAIOT,
«3KCTpanonupysa» unum «obobwiasa» pesynbTatbl HabnogeHun. Torga, €CnuM MHOXECTBO HaGMAEHWN
COOTBETCTBYET TEOPUM U HU OLHO M3 HUX HE OTKMOHSETCA OT Hee, TEeOPUI CUYMTAKT [OKasaHHONM —
Bonee BepHON, BEPOSATHOW UK HagexHon. Cxema MHAYKLUKN nokasaHa Ha pucyHke 3.1.
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Puc. 3.1. Cxema nngykuum

VIHOYKTVMBHBIA aHanm3 Moero obCyXaeHusa TeHen AOMKEeH TorAa BbirnsgeTb NPUMEPHO CneayroLnm
obpasoM: «Mbl npoBoaum psa HabnodeHUn TeHen U BUOMM sBneHue uHTepdepeHummn (atan 1).
Pe3ynbTaTbl COOTBETCTBYIOT TOMY, YTO CriefoBano Obl oXxuaaTb, ecnv Obl CyLLecTBOBanuM napanmnernbHble
BCENEeHHble, onpeaeneHHbiM 0bpa3om BO3gencTBylOWMe Apyr Ha gpyra. Ho cHavana HWKTO 3TOro He
3amevaeT. B koHe4yHOM uTOre, (3Tan 2) KTo-To genaet obobuieHne, 4To MHTepdepeHuns ecezda Oynet
MMETb MECTO NPV AaHHbIX YCINOBUSAX, a CNefoBaTeribHO, MYTEM MHAOYKUMW BbIBOAWUT TEOPUIO, YTO 3a 3TO
OTBETCTBEHHbI NaparnnenbHble BceneHHble. C kaxabiM nocnegyowmm HabngeHnem nHTepgepeHumum
(aTan 3) mbl HemMHoro 6Gonblie ybexgaemMcsa B crnpaBednMBOCTM 3ToM Teopuu. [locne poctaTovHo
GOonbLIOro KONMM4YecTBa TakMx HaGNIOOEHUA U MpPU YCIOBUW, YTO HU OOHO M3 HUX HEe MPOTUBOPEYUT
Teopun, Mbl genaem BbiBoA (3Tan 4), YTO 3Ta TEOopus UCTMHHA. XOTS Mbl HUKOrdAa He MOXem ObiTb
yBepeHbl abCONIOTHO, Mbl YOEXOeHbl HACTONBKO, YTO AMsl NPaKTUYECKUX Liernen 3TOro 4OCTaTOuYHOY.

TpyaHo onpeaenvTb, rae HavyaTb KpUTUKOBATb MHAYKTUBHOE NpefcTaBfieHne O HayKe: OHO HACTOJbKO
rMyGOKO JIOXHO, JTOXKHO Mo-pa3HoMy. Bo3aMOXHO, caMblii GOmbLUION HegoCTaToK, C MOEW TOYKU 3pEHUs, —
3TO umMCTOW BOAbl 861800, He coomeemcmeyrouull MockbiikaM OTHOCUTENbHO TOro, 4YTo 0606LLEHHOE
npeacKkasaHne paBHOCUIIBHO HOBOW Teopuu. MMoOgoGHO BCeM Hay4yHbIM TEOPWSIM, pasHbIM MO FryGuHe,
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TEopus CyLleCTBOBaHUS MapanfenbHbiX BCEMEHHbIX MPOCTO He umeeT POpMbl, B KOTOPYD €€ MOXHO
obneyb, ucxoasa M3 HabnogeHun. Pasee Mbl Habnogany cHavyana oAHy BCENEHHYH, MOTOM BTOPYH U
TpeTblo, a MOTOM cAenanu BbiBOA, YTO CYLLECTBYHOT TPWUIIIMOHbI BCENeHHbIX? Pa3Be 00600LweHne
OTHOCUTEINBbHO TOro, YTO MnaHeTbl «OnyxgawT» no Heby, co3gaBas OfHY, a He LPYrylo KapTuHy, Obino
3KBMBASIEHTHO TEOPMM O TOM, YTO MaHeTbl — 3TO MUPbI, Bpallatowmecs no opbute Bokpyr ConHua um
4yTo 3eMna — oauH M3 HUX? Takke He ABNSEeTCA UCTMHOW TO, YTO MOBTOPEHME HaWMX HabnogeHun —
370 cnocob ybeauTbcs B cnpaBednvBOCTM HayyHbiX Teopun. Kak A yxe ckasan, Teopum — 370 06b-
SICHEHUS, a He NPOCTO NpeackasaHus. Ecnn npegnoxeHHoe 0bbsCHEHWe psiaa HabnaeHU He NPUHATO,
TO BpSi4 NM NONE3HO NPoaomkaTb BeCTU HabnoaeHus. Ellle MeHbLle 3To cnocoOHO NOMOYb HaM co3aaThb
yAOBNETBOPUTENBHOE 0OBACHEHME, ECININ Mbl HE MOXEM MpuayMaTb BOOOLLE HMKAKOrO.

Bonee Toro, gaxe npocTble NpeackasaHns Hemnb3a Aoka3aTb C NOMOLLBIO pe3ynbTaToB HabnoaeHun,
KaKk nokasan B cBoenm wuctopum O ubinneHke beptpaH Paccen. (Bo u3bexaHue BO3MOXHbIX
HegopasyMeHUI NO3BOMbTE MHE NOAYEPKHYTb, YTO 3TO MeTadOpUYECKUA, aHTPONMOMOPMHbLIN LibINMAEHOK,
npegcTaBnaoWmMn cobor yenoseka, KOTOPbIN MbITAETCA NOHATL PErynsapHOCTU BCeneHHomn). LibinneHok
3ameTun, 4YTto hepmep Kaxabl AeHb NpuMxoauT, 4TOObl HAKOPMWUTb €ro. OTO FOBOPUNO O TOM, YTO
depmep OyaeT npoporkaTb Kaxabll AeHb NPUHOCUTL efy. VHAYKTMBUCTbI nomaratoT, YTO LbIMNEHOK
«3KCTpanonmpoBan» CBOW HabnaeHWs B TEOPWUO, M KaxAbl pas, Korga ero KopmsT, 3ata Teopus
nony4aeTt Bce Oonblue goka3aTenbCTB. 3aTeM ogHaxdbl npuen depmMep U CBEPHYN LbINMAEHKY LWeto.
PasouapoBaHue, koTopoe ucnbiTan upinfieHok Paccena, ucnbiTanu TPWUAMMOHBLI APYrMX UbINAAT. JTO
MHAYKTMBHO A0OKa3biBaeT BbIBOA, YTO MHAYKUMSA HE MOXEeT AoKasaTb HU OAHOro BbiBoAA!

OpHako aTa KpuUTMYeckasl NUHUSA HedocTaTouvHa, 4Tobbl cOpocuTb MHAYKTMBU3M co cyeToB. OHa
OENCTBUTENBHO MIMIOCTPUPYET TOT PaKT, YTO MHOFOKpaTHO NMOBTOPEHHbIE HabMNoAeHUs! He CNoCOBHbI
dokasampb TEOpWM, HO MPU 3TOM OHAa MOJSHOCTLIO yMnyckaeT (MM Oaxe NPUHMMAaeT) CaMOe OCHOBHOE
HenpaBunbHOE NpeacTaBrneHne, a UMEHHO: HOBbIE TEOPUM MOXHO 06pa3osams C MOMOLLbH UHAYKTUBHOW
3KCTpanonauum HabnogeHnn. Ha camom gene, aKkcTpanonupoBaTb HaOMOAEHUS HEBO3MOXHO, MOKa MX
He MNOMEeCTAT B paMKu 0ObsicHeHM. Hanpumep, 4TOObl «BbIBECTU» CBOE JIOXHOE npeackasaHue,
ubinneHok Paccena gomkeH Obi cHayana npuaymaTtb JOXHOe ob6bsicHeHue noBedeHus depmepa.
BoamoxxHo, cbepmep ucnbIThiBan K ubinnatam gobpele vyBcTBa. lNpuayman oH gpyroe obbsicHeHue —
4YTO hepmep cTaparncsi OTKOPMUTb LbINAAT, YTOObI NOTOM 3ape3aTtb, Hanpumep, — 1 noBefeHue Obio
Obl «3KCTPaNONMpPOBaHO» COBCEM no-Apyromy. [onyctum, oaHaxabl pepmMep HayMHaeT MPUHOCUTL
ubinnstam Oonblle eabl, YeM paHblue. OKCTpanonsuus 3TOro HOBOro psaa HabnwgeHun ans
npeackasaHusa Oyayulero nosefeHns depmepa NONHOCTLIO 3aBUCUMT OT TOro, Kak ero ob6bscHUTL. B co-
OTBETCTBUM C Teopuen Jobporo bepmepa o4eBNZHO, YTO JOOpoTa hepmMepa Mo OTHOLLIEHUIO K LbINnATamM
yBenuuunacb, W UbINAATaMm Ternepb COBCEM He4yero nepexusatb. Ho B COOTBETCTBMM C Teopuewn
OTKapMIiMBaHUs Takoe NoBefeHne — 3M0BELLUIA MPU3HaK: 04EBMAHO, YTO CMepTb Onma3ka.

To, 4TO Te xe camble pe3ynbTaTbl HabMAEHWA MOXHO «3KCTpanonupoBaTtby, 4TOObl AaTb ABa
AnameTpanbHO NPOTUBOMOMOXHbIX NPeAcka3aHUs B 3aBUCMMOCTUN OT MPUHATOIO O6bACHEHUS, MPUYEM HU
OfHO M3 HUX HEBO3MOXHO [0Ka3aTb, — He MPOCTO Cly4YaHoe orpaHuveHue, CBSI3aHHOEe CO cpenow
o6uTaHMsa epmepa: 3TO OTHOCMTCS KO BCEM pe3yrnbTaTaM HabniogeHui, npu nobbix 06CToATENLCTBAX.
HabniogeHns He MOryT urpatb HU OOHY POfib, KOTOPYIO UM NPUNUCBIBAET CXxema MHOYKTUBU3MA, Aaxe B
OTHOLLEHMN NPOCTbIX NpeAcKka3aHWi, He roBOPsi yXKe O HaCTOoSALWMX OOBSACHUTENbHbIX Teopusx. Hago
NpU3HaTbCH, YTO MHOYKTMBU3M OCHOBaH Ha pa3yMHOMN Teopuu pocTa 3HaHWs (KOTopoe Mbl Monyvyaem u3
XKM3HEHHOrO OnbiTa), U NCTOPUYECKN OH accoumMmMpoBarcst C 0CcBOBOXAEHNEM Hayku OT AOTMbl U TUPaHUM.
Ho ecnu Mbl XOTMM MOHSATb MCTUHHYIO NPUPOAY 3HaHWA M €ro MeCcTo B CTPYKType peanbHOCTW, Mbl
AOIDKHBl  MpPU3HaTb, YTO WHAOYKTMBU3M abcontoTHO noxeH. Hu odHo HayyHoe obbscHeHve, a B
AENCTBUTENBHOCTW, M HU OOHO YCrellHoe OObscHeHue nboro poda HUKOrAa He MoAXoAWMo noj
onncaHve UHAYKTUBUCTOB.

KakoBa >xe Torga kapTuvHa Hay4HbIX pacCyXOeHUU N OTKPbITUI? Mbl NOHSAMKW, YTO MHOYKTMBM3M U BCE
ocTarlbHble TEOPUW 3HaHWS, HanpaBfieHHble Ha npeAckasaHusl, OCHOBaHbl Ha HenpaBUITbHOM
npeAacTtaBneHMn. Ham Heobxoamma Teopusi 3HaAHUSA, HaleneHHas Ha OObsICHEHME: Teopus O TOM, Kak
NOSIBIAOTCA OOBSACHEHMS U KaK MX OOKa3bIBAOT; Kak, MOYeMy M Korga Ham criegyeT Mo3BOSIMTb CBOEMY
BOCMPUATUIO M3MEHUTb Halle MupoBo33peHue. Kak Tonbko y Hac OydeT Takasi Teopusi, oTaerbHasi
Teopus npeackasaHun Ham 6onblie He noHagobutcd. lNMpu HanMMuMn OOBACHEHWSI Kakoro-to Habmo-
OAeMOoro sIBNeHns MeTo4 MOoNyyYeHusa npefckasaHui yxke He sBnaeTtcs 3aragkon. M ecnu obbsicHeHue
JoKasaHo, TO ntobble npeackasaHus, MOMyYeHHble U3 3TOro OOBbACHEHUs, ToXe aBTOMAaTU4ECKM
[ oKasaHbl.

K cuacTtblo, OOWENPUHATYI0O TEOpUID HaydHOro TMO3HaHWsl, KOTopasi CBOEW COBPEMEHHOM
dopmMynmnpoBkon obsi3aHa rmaBHbIM 0bpasom gunocody Kapny MNonnepy (4 koTopasa aABnseTcs OgHON 13
MOWX YeTblpeX «OCHOBHbIX HUTEN» 0OBbACHEHMS CTPYKTYPbl peanbHOCTH), B 3TOM CMbICRe OEeNCTBUTENbHO
MOXHO cuMTaTbh 0ObACHUTENBHOW Teopuen. OHa paccmaTpyBaeT HayKy Kak MpoLecc peweHus 3adad.
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MHOyKTMBU3M paccMmaTtpuBaeT CMUCOK HALIMX MPOLUSbIX HAbMIOAEHWI KaK HEKUI CKeneT Teopuu, cuutas,
YTO BCS Hayka COCTOWT B 3anofiHEHUW NpobenoB 3TOW Teopuy NyTEM UHTEPMNONAUMN U SKCTPaNonALnm.
PeweHne 3agay HauyMHaeTCca ¢ HeagekBaTHOW TEOPUM — a He C MOHATUMHOM «TEOPUN», COCTOSLLEN U3
npownbiX HabnoaeHun. OHO HAYMHAETCA C HALWMX NyYLIMX CYLLEeCTBYHOLWMX Teopui. Korga HekoTopble u3
3TUX TEOPUN KaXYTCA HaM HeageKBaTHbIMM U Mbl HAa4YMHAEM HYXXOATbCA B HOBbIX, 3TO U COCTaBNsAeT
3adavy. Takum obpa3om, B MNPOTMBOBEC CXEME MWHAOYKUMM, MOKa3aHHOM Ha pucyHke 3.1, HayyHoe
OTKPbITME HE AOMMKHO HauMHaTbCA C pe3ynbTaToB HabnwogeHwu. Ho OHO Bceraa HaunHaeTcsa ¢ 3agjaudu.
Mop «3apaven» A nNoHMMar He o0643aTenbHO MNPakTUYECKYD TPYOHYH CUTYyauuMilo UMW  UCTOYHUK
TpygoHocTen. A wmero B Buay Habop vaen, KOTOpbIN BLIMMSAWT HeadekBaTHbIM M KOTOPbIA CTOUT
nonbiTaTeCs  ycoBepleHcTBoBaTb. CyulecTBylollee OOBSACHEHME MOXET MOKa3aTbCsl  CMLLUKOM
MHOFOCIMOBHbIM WM CIULLKOM TPYAHbLIM; OHO TaKkKe MOXET MoKa3aTbCHA W3MULIHE KOHKPETHBbIM UMK
HepeanbHO ambuuMo3HbIM. MOXET NMPOMENbKHYTb BO3MOXHOE 00beavHeHve ¢ gpyrumun naeamu. Mnm
00bsiICHEHNE, YOOBNETBOPUTENBHOE B OOHOW 06facTn, MOXET OKa3aTbCA HECOBMECTMMbIM C TakUM Xe
yAOBMNETBOPUTENBHLIM 0ObACHEHMEM U3 Apyron obnactu. Unu, moxem ObiTb, Obln yOuBUTENbHbIE
HabngeHns, Kak-To: bGnyxgawowme nraHeTbl, — KOTOpble CyLEeCTBYOLIME TEOPUU HE MOIMM HU
npenckasaTb, HU OO bACHUTB.

MocnegHu TN 3agayvn HaANMOMMUHAET MEPBLIA 3Tan CXeMbl MHOYKTMBUCTOB, HO NLLb MOBEPXHOCTHO.
HeoxuaaHHoe HabnogeHne HUKorga He MOpoX4aeT Hay4yHOe OTKPbITUE, ECM TOMNBbKO CYLLECTBYOLLME OO
Hero Teopuu yXe He cofepxaT 3adaTkM 3agadu. Hanpumep, obnaka OnyxgawT gaxe 6Gonblie, yem
nnaHeTbl. OTO Henpeackasyemoe 6nyxgaHue, Mo-BMAMMOMY, ObINIO M3BECTHO 3adoNro A0 TOro, Kak
OTKpbINM nnaHeTbl. bonee Toro, NpPorHo3bl Norogbl Bcerga LUeHunu depmepbl, MOPSKA U conpaTbl, Tak
YTO Bcerga CywlecTBOBan CTMMYN CO34aTb TEOPUIO [OBWMXKEHMS obnakoB. Tem He MeHee, He
MEeTeoposiorMsi, a acTpOHOMWSI OCTaBuna crief ANs COBPEeMEHHOW Hayku. PesynbtaTtbl HabnwoaeHuin
mMeTeoponorum 6einm ropasgo 6onee nerko AOCTYNHbIMK, YEM pe3ynbTaTbl HAGMAEHUN aCTPOHOMMM, HO
HUKTO He obpalian Ha HMX 0cobOro BHUMAHWS U HUKTO HE BbIBOOUST M3 HUX TEOPUMA OTHOCUTENBHO
XONOAHbIX (PPOHTOB MMM aHTULUMKINOHOB. UcTopusi Haykm He Obina 3arpyxeHa crnopamu, AormMamu,
€pecblo, pa3mblLLIEHUAMN U TWATENBHO NPOAYMaHHBLIMU TEOPUSAMM O NpUpoAe 0BNaKoB N NX OBMKEHUS.
Moyemy? MoTOMY YTO MPWU YCTAaHOBMBLUENCH OOBACHUTENBLHOW TEOPUUN NMOroAbl ObINO COBEPLUEHHO SICHO,
YTO ABWXeHMe obnakoB Henpeackasyemo. 34paBbii CMbICT MOACKa3bIBAET, YTO ABWXEeHME obnakos
3aBuCUT OT BeTpa. Korga oHM ABWXKYTCA B pasHbIX HanpaBlieHMsX, Pa3yMHO MPEANONIOKUTb, YTO Ha
pasHoW BbICOTE pa3Hblii BETEP, M 3TO BPAS M BO3MOXHO npeayragatb, a NoToMy Nerko caenaTb BbIBOS,
UYTO 00BACHATL Bonblue Hedero. HekoTopble NOOYM HECOMHEHHO MEPEHOCUM 3TOT B3NS4 Ha NiaHeTbl U
cuMTanu ux NpocTo cUsiLWUMKM 06beKTaMn Ha HebecHon cdepe, KoTopble Ha 6OMNbLION BLICOTE Pa3roHSI
BETEP, UK, BO3MOXHO, NepeMeLLani aHrenbl, n bonbliero oobsacHeHnst He TpeboBanock. Ho apyrmnx ato
He YOOBNETBOPSNO: OHM Mpegnonaranu, 4Yto 3a OnyxgaHuem nnaHet croaT 6Gonee rnybokue
00bscHeHUs. TO3TOMY OHM McKanu Takme OObACHEHWUs M Haxogounu ux. B pasHble BpemeHa B uctopum
acTpPOHOMMUM MOSABNANNCL TO MAacChbl HEOOBACHEHHbIX pPe3ynbTaToB HAGNIOOEHUR, TO NULb KPYNULbl
Takmx CBUOETENbCTB, a TO WMX W BOBce He Obino. Ho BbIOGvMpas npeameT cosfaHus Teopuw,
COOTBETCTBYOLNA cCOBpaHHbIM HABNOAEHNAM KOHKPETHOIO SIBNEHWS, OHN HEM3MEHHO OOMKHbI Obinn Obl
BblOMpaTb obnaka, a He nNnaHeTbl. TemM He MeHee, OHM BblOMpanu NnNaHeTbl U Aenanu 370 No PasfnYHbIM
npuymMHam. HekoTopble NpuYMHbI 3aBUCEN OT NpeaybexxaeHnii OTHOCUTENBHO TOro, KakoW JOIMKHA ObiTb
KOCMOOTUsl, UNU OT CMOPOB APEBHMX (PUNOCOOB, UMM OT MUCTUYECKOM Hymepornoruu. HekoTopble
OCHOBbIBanUCb Ha WU3NKe TOro BpeMeHu, Opyrme — Ha mMaTemMaTuke unu reometpuun. Hekotopble
MPUYNHBI OKa3anncb 06BbEKTUBHBIMU, ApyrMe — HeT. Ho kaxgasa M3 HMX o3Havana cnegylowee: KoMy-To
Kasanocb, 4YTO CyllecTBywLWME OObSCHEHUS TpPebylT YCOBEPLUEHCTBOBAHUA W OHM AOSMKHbI €ro
nony4YnThb.
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|_|pI/I peweHnn 3agayn Mbl ULLeM HOBble UM yCcOBepLUEeHCTBOBaAHHbIE TEOPUWU, KOTOpble copepxxaTt
006bsicHeHNss 6e3 HeJoCTaTKoB, HO COXPaHSAT AOCTOMHCTBA CYLLECTBYIOWNX Teopun (pUCyHok 3.2).
Takum obpasom, 3a nocTaHoBKOW 3agadn (dTan 1) cnefyeT auromesa: BbiCKasbiBaHWE HOBbLIX TEOPUNA,
M3MEHeHNe WnNM HOBOE TOMKOBaHME CTapbliX ANS pelweHuss 3agjadn (3tan 2). 3atem eurnomesbi
noaBeprarT KpUTMKE, YTO MO3BONSET (eCnu KpuTMKa pauuoHanbHa) uccreaoBaTb U CPaBHUTL Teopuu,
4yTOObI BbIOpaTh Ty, KOTOPas COAEPXUT Ny4llne 0ObACHEHWNS OTHOCUTENBHO KPUTEPUEB 3ada4un (atan 3).
BblgBUHYTYIO Teopuio, He npoLweawyo WCNbITaHWe KPWUTMKOW, TO €CTb npegnararwLllyo  Xyaliuve
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OObSACHEHNS NO CPaBHEHWIO C APYrMMW TEOPUSMW, WCKMYaloT. 3ameHuB OAHY W3 MepBOHayvasbHO
MPUHATBLIX TEOPUIN HA BHOBb NPEANOXEHHYI0 (3Tan 4), Mbl NpeABapuUTENbHO CYMTAEM, YTO AenaeM ycrnexu
B peleHun 3agayn. S roBoprlo «nNpeaBapuTenbHO», MOTOMY 4YTO MOCMeaylllee pelleHve 3agayu
BO3MOXHO nOTpebyeT KOPPEKTUPOBKM WM 3aMeHbl Jaxe 39TUX HOBblX, Ha MEepBbIA  B3rnsAg,
yOOBMNETBOPUTENbHBLIX TEOPWUIA, @ MHOrO4A Oaxe BOo3BpaTa K HEKOTOPbIM, paHee MpU3HaHHbIM HeyaoB-
neteBopuTenbHbiMU. Takum obpasom, pelleHue, Kakmm Obl XOpOLMM OHO HU ObIfo, ele He KoHeL
npolecca: 3To Hayano npoLlecca pelleHrs criegyolen 3agayum (3tan 5). 31o unncTpmpyeT eLle 04HO
owmnboyHoe npeacTaBneHue UHAOYKTMBM3MA. 3ajaya Hayku 3aknoyaeTcsd He B TOM, YToDObl HaWTu Teo-
puio, KoTopasa byaeT cuMTaTbCA BEYHOW WCTUHOW, @ B TOM, YTOObl HaMTW Myylly0 Ha OaHHbIA MOMEHT
TEOPUID N ecnn 3TO BO3MOXHO, BHECTM MOMpPaBKM BO BCe uMelowmecs Teopun. HayuHas amckyccus
Heobxoguma, 4YToObl yoeauTbcs, YTO AaHHOe OObACHEHME — nydlee M3 umerwmxcst. OHa HUYero He
rOBOpPUT, A U HE MOXET ckasdaTb, OTHOCUTENbHO TOro, BbIAEPXKWT NN 3TO 0ObACHEHME BNOCNEACTBMU
HOBYIO KPUTKKY M CPaBHEHWE C BHOBb HanOeHHbIMU 00bACHEHUAMU. Xopollee 06bsCHEHME MOXET AaTb
XOopoLune npefckasaHus OTHOCUTENbHO OyayLiero, HO HUM OOHO OOBbSICHEHWE He CnocoOHO Npepyragatb
CoAepKaHue UIn KayecTBO CBOUX ByAyLLMX KOHKYPEHTOB.

To, 4To A onucan OO HAcTOALWEro MOMeHTa, MPUMEHMMO K peLleHunio NbbiX 3a4ay He3aBUCUMO OT
TEMbl paccMaTpvBaemoro rnpeameTa Unu MeTOAOB PaLMOHanbHOM KPUTWMKW. PelleHne HayyHbIX 3apad
BCErfa COAEPXUT KOHKPETHbIA MeTo, paunoHansHON KpUTUKN — 3KCriepuMeHmarbHyto nposepky. Koraa
ABe unu 0Gornee KOHKYpUPYHOLLMX Teopuu [alT NPOTMBOMONOXHbIE NpeAckasaHus pesynbTaToB
9KCMEPUMEHTA, 3TOT SKCMEPUMEHT NPOBOASAT, a TEOPMIO UMM TEOPWM, NpeackasaHUsi KOTOPbIX OKa3anuch
noxHbIMKU, oTBepratoT. Cama CTpyKTypa Hay4HbIX FMMOTE3 HampaBneHa Ha HaxoXaeHue 0ObACHEHWH,
npeAcKas3aHns KOTOPbIX MOXHO MPOBEPUTL AKCMepMMeEHTanbHo. B naeane mbl Bcerga vwem pewarouwjue
3KCrepuMeHmarbHble NPO8EePKU — IKCMEPUMEHTbI, Pe3ynbTaT KOTOPbIX, KAKUM Obl OH HU Obin, 3a8BUT O
HECOCTOATENbHOCTM OOHOMN UMM HECKOSBKMX KOHKYPUPYHOLLUMX TEOPUIA. DTOT NPOLIECC NOKasaH Ha pUCYHKe
3.3. HesaBucumo oT TOro, BKMOYana nv MNOCTaHOBKa 3agayn HabnwogeHua (atan 1) u 6binn nun
KOHKYpVpYIOLLME TEOpUWM MpuayMaHbl TOMbKO Afst 3KCNEepUMEHTArbHOW NPOBEPKM, MMEHHO Ha 3TOM
KPUTMYECKON ha3e Hay4dHOro OTKpbITUS (3Tan 3) aKcnepuMeHTarnbHble MPOBEPKM UrPaloT peLLatoLLyto U
onpeaensiowylo porb. 3Ta posib COCTOUT B TOM, YTODObl 06BbABUTE HEKOTOPbIE KOHKYpUpYHOLLME Teopum
HeyAOoBMNeTBOPUTENbHBLIMU, OBHAPYXKMB, YTO UX OOBSCHEHUS NPUBOAAT K NOXHbLIM NpefckasaHusm. 3aech
A JOMKEH YNOMsIHYTb 06 acuMmeTpun, KOTopasi OMeHb BaxkHa B Unocodum 1 MeToOoNorMn Hayku:
acvMMETPUN MeXOy SKCMepUMEHTarnbHbIM OMNPOBEPXKEHNEM U 3KCNEPUMEHTamNbHbIM MOATBEPXAEHUEM.
Torma Kkak HenpaBunbHOe MpeAckasaHne aBTOMATUYECKM MEepeBOAMT fexallee B €ero OCHOBe
00BbSICHEHNE B pa3psi HeYAOBNETBOPUTENbHBIX, MPaBUbHOE NpeAckasaHne BoobLle HUYero He roBOpuUT
06 ob6bsAcHeHUW, nexallem B ero ocHoBe. Elle xyxe HenpaBurbHble 0O0bSCHEHWS, AaloLwwme npaBurbHble
npeackasaHnsi, YTo OOMKHbl Obl MMeTb B BuAdy pasHble nwobutenn HMNO, TeopeTuku-koHCnMpaTopbl U
NceBAOYYEHbIE (HO YEro OHU HUKOrAa He AenatoT).
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Puc. 3.3. NocnegoBaTtenbHOCTL HAYYHOMO OTKPLITUA

Ecnu Teoputo o Habnogaemblx COObITUSIX HEBO3MOXHO MPOBEPUTb, TO €CTb HU OAHO BO3MOXHOE
HabnogeHne ee He WCKM4YaeT, 3HAaYUT OHa camMa He MOXeT OObSACHMTb, MOoYeMy 3TU COObITUSA
NponcxogdaT MMEeHHO Tak, Kak H86HIO,EI,aeTCF|, a He nHa4ye. Hanpmmep, «aHresnbCKyr» TeOopur OBUXEeHUA
nnaHeT MNpPOBEPUTb HEBO3MOXHO, MOTOMY 4YTO HE3aBMCUMMO OT TOro, Kak nnaHeTbl OBMXKYTCS, 3TO
OBWXEHME MOXHO npunucaTtb BIIUSIHUIO aHreroB; crefoBaTesibHO, TEOPUST aHTreNoB He MOXET OOBbACHUTL
KOHKPETHOE OBMXEHWE MIaHeT, KOTOpoe Mbl BUAUM, NMOKa ero He JOMOMHUT TEOPUS O TOM, Kak ABUXKYTCS
aHrenbl. VIMEHHO NO3TOMY B Hayke eCTb METOAONOMMYeckoe NPaBuio, KOTOPOE FNacuT, YTO Kak TONbKO
TEOpUsi, KOTOPYH MOXHO 3KCMEPUMEHTaNbHO NPOBEPUTbL, NPOLLMA COOTBETCTBYIOLLYIO NPOBEPKY, Ntobble
Apyrme MeHee TNPOBEPSIEMbIE TEOPWUW, KOHKYPUPYIOLLME C HEM W KacalolMecs TOro e SBMeHus,
OTBEpPratoT cpasy e, NMOCKONbKY UX OObSCHEHUSI, HECOMHEHHO, OKaXyTCs Xye. Ha aTo npaBuno yacto
CChbINaTCH Kak Ha NpaBuIio, KOTOPOE OTNUYAET HayKy OT APYrMX BUAOB CO34aHus 3HaHus. Ho, npuHumas
TO, YTO Hayka 3akntoyaeTcsl B 0O bACHEHUSIX, Mbl MOHUMAEM, YTO 3TO NPABMUIIO - ENCTBUTENBHO O0COObLIN
cnyyanm, MPUMMEHMMbIA K pelueHusM IbbiX 3agad: meopuu, criocobHbie damb bosiee MoOpPObHbIe
06BSICHEHUSI, asmoMamuyecku cmaHo8simcsi npednoymumesibHbIMU. TN Teopun npearnoynTarT no
OBYM npuynHam. [epBas cOCTOUT B TOM, YTO TEOpUH, KOTOpasi «3aMeTHa» CBOEeW KOHKPETHOCTbI OT-
HOCUTENbHO GonbLUEro Yncna siBNEHW, OTKpPbIBaeT cebs U CBOMX COMEPHMKOB BONbLUEMY NMPOSBIIEHWIO
KPUTUKK, a criefoBaTenbHO, Y Hee Oonblue LaHCOB MPOABWMHYTb MPOLIECC peELUeHMs 3agayun Brepes.
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BTopas npyvunHa NnpocTo B TOM, YTO €CNU Takas TeopUs BbIOEPXKUT KPUTKKY, OHA nony4uuT ewe 6onbluee
KONMYeCTBO 0OBbSICHEHUI, YTO U ABNSIETCA 3aa4en HayKu.

A yxe OTMeTUI, YTO JaXe B HayKe 3KCrepuMMeEHTarbHbIE NPOBEPKM HE COCTaBMSAT OOMbLUYH YacTb
KpUTUKW. Tak NPOMCXOAMT MOTOMY, YTO HayyHasi KpuTuka OonblUel 4acTblo HanpaefieHa He Ha
npenckasaHue Teopuid, a HeNnocpeaCcTBEHHO Ha OOBLSACHEHUS!, KOTOpble NnexaT B ux ocHoBe. [MpoBepka
npeackasaHuiA — STO fUWb KOCBEHHbIM Cnocob (XOTS NpuM BO3MOXHOCTM €ro  UCMoSib30BaHUS
NCKIMIOYNTENBHO MOLLHBIN) NPOBEPKM 0ObsICHEHWIA. B rnaee 1 s npuMBen npumMep «revyeHus TpaBony —
TEOPUM O TOM, YTO, CbEB KUITONPaMM TpaBbl, MOXHO BbIIEYNTLCSH OT OObIYHOW NPOCTYAbl. ATy TEOPUIO U
MHOXXECTBO ApYrnX, e nodoOHbIX, ferko npoeeputb. Ho Mbl MOXeM KpuTukoBaTb M oTOpacbiBaTb WX,
Oaxe He TMpOBOAS 3KCMEPUMEHTbI, MPOCTO Ha OCHOBE TOro, 4YTO OHM OOBLSACHAIT He 6Gonblie
npeaLecTByOLWMX TEOPUI, NPOTMBOPEYALLNX UM, HO AenakT HOBble AOMNYLLUEHUS, KOTOPble HEBO3MOXHO
OOBACHUTD.

Hay4yHoe OTKpbITUE peako MPOXOAMT nocrefoBaTeNlbHO BCe CTaguW, NokasaHHble Ha pucyHke 3.3, ¢
nepBoi MonbiTkM. [O 3aBeplleHns WM [axe peweHUss Kaxaoro aTtana oOblYHO  MPUMEHSIOT
NOBTOPSIIOLLMIACS MOUCK C BO3BPATOM, MOCKOSbKY Ha KaXaOM STane MOXeT BO3HWKHYTb 3adada, Ansi pe-
LUEHMST KOTOPOM HEOOXOAMMO MPOWTU BCE MSATb 3TanoB BCMOMOraTeflbHOro npouecca pelleHus 3agad.
OTO NpvMeHMMO Jaxe Kk dTany 1, MockonbKy MepBOHaYanbHyl0 3agadvy Henb3si HasBaTb HEMpenoXHOM.
Ecnun mbl He MoXeM npuayMaTb XOpoLUMe BapUaHTbl PELUEHUs], Mbl MOXXEM BEPHYTLCS Ha NepBbli 3Tan u
nonbITaTbCs chopMynuUpoBaTh 3ajady MHave, a BO3MOXHO, W BbibpaTh Apyryto 3agady. Ha camom gene,
KaxkyLLlasicsl HepellaeMoCTb — TOMbKO OHA U3 MHOXECTBA MPUYMH, NOYEMY 3a4aCTyH Mbl XOTUM U3Me-
HWUTb 3afayn, KoTopble pellaeM. HekoTopble BapuaHTbl 3a4avyn HECOMHEHHO Bonee MHTEpPECHbI Unu B
Gonbluen cTeneHn NOAXOAAT APYrUM 3ajadam; Apyrme — nydile copMynuMpoBaHbl; TPETbU KaxyTcs
noTeHumanbHo 6onee apeKTUBHLIMU UNK Goree HacyWwHbIMKU U T.4. YacTo BONpoC O TOM, B YEM TOYHO
3aKMioYaeTcs 3aJaya U KakuMe KayecTBa [OMKHbl OblTb MPUCYLLM  «XOPOLUEMY» OBBSCHEHMIO,
noaBepraeTcsi Takom e KPUTUKE U TEM XKe rMrnoTesam, YTo U NpobHbIe peLleHuns.

TouyHO Takke, €crnM KpuUTMKA Ha 3Tane 3 He BblOepeT O4HY W3 KOHKYPUPYIOLLMX TEOPWA, Mbl
nonbiTaeMcsl U306pecTn HOBblE MeToAbl KPUTUKM. ECrn 1 3TO He NMOMOXET, Mbl MOXEM BEpPHYTbCS Ha
aTan 2 v nonbiTaTbCA YTOMHUTL MpeafiaraeMble HaMU PeLIeHUst (U CYLLECTBYIOLLME TEOPUM) Tak, YTOObI
U3BreYb U3 HUX Bonblue OOBSACHEHUIA U Npefcka3aHuii U 06NerYnTb NMOUCK MX HeJocTaTkoB. Mbl Takke
MOXEM BHOBb BEPHYTbLCA K 3Tany 1 1 NonbITaTbCs HAWTU Ny4dllune KpuTepumn obbsacHeHui. W Tak ganee.

CyuwiectByeT He TONbKO MOCTOSIHHbIA BO3BpaT, MHOIMME MOA43aJayn OCTalTCs OEeNCTBYHOLLMMU
OLHOBPEMEHHO, M K HUM NpuUxXoauTcs obpalatbcs No Mepe BO3MOXHOCTM. M nuwb Korga OTKpbITUE
cAenaHo, 4YeTKylo ero nocrnefoBaTenibHOCTb MOXHO MpeacTaBuTb Tak, Kak NokasaHo Ha pucyHke 3.3. OTa
nocrnefoBaTeNbHOCTb MOXET HayaTbCA C CaMOro MOCMELHEro M Hawuny4yllero BapuaHTa MOCTaHOBKM
3ajauyu; 3aTemM oHa MOXET rnokasaTtb, Kakum 06pa3oM HEKOTOPLIE N3 OTBEPIHYTLIX TEOPUIA HE BblaepKanu
KPUTMKM; NPEeACTaBUTb NoGeaMBLLYIO TEOPUIO U CKas3aTb, MOYEMY OHa Bblaep)kana KpUTUKY; OGbACHUTD,
Kak 06oMTUCEL 6e3 BLITECHEHHON TEOPUM; U, HAKOHEL, YKka3aTb HECKOSIbKO HOBbIX 3afay, KoTopble co3daeT
UnNn npegycMaTpuBaeT 3TO OTKPbITHE.

B npouecce pelueHus 3agayn Mbl UMeeMm Aeno C OrpOMHbIM HEOAHOPOAHLIM HaGopoM naen, Teopuin 1
KpuTepueB, NPEACTaBNEHHbIX B pasHbiX KOHKYPUPYIOLIMX Mexay cobov BapuaHTax. CyuiecTByet
HenpepbiBHasi CMeHa Teopuit MO Mepe TOro, Kak OHU M3MEHSIIOTCS UMW UX BbITECHSAIOT HOBblE TEOPUN.
Takum obpasom, Bce TEOPWUM MOABEPraloTCs USMEHEHUo Ui ombopy B COOTBETCTBUM C KPUTEPUSIMU,
KOTOpble TOXe MoaBeprawTcs U3MEHeHUo unu oTbopy. Becb npouecc HanomuHaeT GUONOrMYEcKyto
aBonoumio. 3agada nogobHa IKONOrMYEcKon HULWWeE, a TEOPUst — TeHy Unu Buay, KOTOPbIV NMPOBEPSIIOT Ha
)KM3HECNocobHOCTb B 3TOW Huwe. [ogoBbHO reHeTMYeckuM MyTauusiM MOCTOSIHHO BO3HMKaOT HOBblE
BapuaHTbl TEOpWUA, U MeHee YyhayHble BapuaHTbl OTMUpAtOT, KOFr4a MM Ha CMeHy npuxoasaTt Goree
yoadHble. «YOaya» — 9TO CMocoBHOCTb BbDKMBATL MOA MOCTOSIHHLIM M3BMpaTenbHbIM OaBneHueM —
KOUTUKOW, — BNacTBYOLMM B 3TOW HULLE, NMPUYEM €€ KPUTEePUM YacTMYHO 3aBUCAT OT U3NYECKMX
XapaKTePUCTUK HULLIK, YaCTUYHO OT KayecTB, MPUCYLLIMX APYrMM reHam 1 Buaam (T.e. ApYruM Uaesm), Ko-
TOpble yxe TaM NpUCYTCTBYIOT. HoBOE MMPOBO33pEHME, KOTOPOE HESIBHO MOXET MPUCYTCTBOBaTb B
Teopuu, peluatollei 3agady, U OTNMYUTENbHbIE YepTbl HOBOTO BMAA, 3aHUMAIOLLEro HULWY, — ucxodsiujue
CBOWCTBA 3afayn Unu HUWK. [pyrum crioBaMu, NpoLecc rnonydeHnss peLleHnii u3HavarnbHo crioxkeH. He
CylLecTByeT MpOCTOro crnocoba OTKPbITb WUCTUHHYH MPUPOAY NNaHeT, 3a4aBasiCb, CKaXKEM, KPUTUKOM
Teopun HeGecHol cdepbl M HEKOTOPbIMU OOMNONHUTENbHBIMU HabMIOOEHUAMWU, TaK Xe, Kak He
cyllecTByeT npocToro crnocoba coctaButb OHK koanbl, onnpasicb Ha CBOWCTBA 3BKanMmnToB. dBomouus
UM metod npob M ownbok — OCOBGEHHO CKOHLIEHTPUPOBaHHas, LUeneHanpaBreHHass dopMa 3Toro
MeToda, HasblBaemasi Hay4YHbIM OTKPbITUEM, — €QUHCTBEHHbIV CNOco6 OCYLLECTBUTL 3TO.

MiMeHHO no aTon npunynHe I'Ionrlep Ha3BaJll CBOKO TEOpUKD O TOM, YTO 3HaHME MOXET YBEJIMYUTbLCA
TONbKO 4Yepel3 TrunoTesbl M ONpoOBEpXEeHUA, KaK NoKa3aHO Ha pPUCYHKe 3.3, 980st0UUOHHOU
anucmemoriozuel. ATo BaxHoe obbeanHsowee noHnmaHne. Mol yBUOnUM, 4TO Mexagy 3TumMmn cbyH,qameH-
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TanbHbIMW TEOPUSIMU CYLLIECTBYIOT U Apyrue cBs3n. Ho g He xo4dy npeyBenuMumMBaTh CXOACTBO Hay4HOro
OTKPbITUSI 1 BMONTOrMYECKON 3BOJTFOLUK, MOCKOITbKY MEXAY HUMU CYLLECTBYIOT M 3HAUYUTENbHbIE OTINYUS.
OAHOo 13 OTNMUMIA 3aKroyaeTcs B TOM, YTo B Gronorum Bapuauum (Mytaumm) Npoucxoasit 6ecnopsgoyHo,
cneno u G6ecuenbHO, TOraa Kak Npu pelleHnn 3agad co3faHne HOBbIX MMnoTe3 — npouecc cam no cebe
KOMMJIEKCHbIA, OCHOBAHHbLIA Ha 3HAHUSX U ABMXUMbIN HAMEPEHNAMU NI0AEN, B HEM 3aMHTEPECOBAaHHbIX.
Ho, moxeT O6biTb, gaxe 0Oonee BaxHOE OTNMYME 3aK/O4YaeTcss B OTCYTCTBUM BMONOrM4eCcKoro
3KBMBaneHTa apaymeHma. Bce runoTtesbl HEOH6XOOMMO MPOBEPATL IKCMEPUMEHTArNbHO, YTO ABNSETCH
OZHOM U3 NPWUYMH TOro, YTO BUonornyeckas IBOMOLNS NPOTEKAeT B aCTPOHOMUYECKOE YNCIo pa3 bonee
MeLNeHHO U MeHee 3(peKkTUBHO. TeM He MeHee, Mexay 3TUMK ABYMS MpoLeccamun CyLlecTByeT He
npocto aHanorusi, a bonee rnybokas CBs3b: OHW BXOOAT B YMCIO TECHO CBSI3aHHbIX Mexgy coboMn
OCHOBHbIX HUTENY» 0OBACHEHUSA CTPYKTYPbI pearisHOCTU.

Kak B Hayke, Tak 1 B BMOMOrMyeckon 3BOMOLMM SBOMOLMOHHbBIA YCNEX 3aBUCUT OT BO3HUKHOBEHUS U
BbDKMBAHUS O0OBLEKMUBHO20 3HaHUs, KOTopoe B Ouonormm HasbiBaeTca adanmayueld. To ecTb
CMOCOBHOCTb TEOPUM WUNU FeHa BbDKUTb B HUWIE — He BeccucteMHass (PyHKUUA ero CTPYKTypbl, OHa
3aBMCUT OT TOrO, AOCTATOYMHO NN WUCTMHHAS W nonesHas UHopMaunsa O HUWE SBHO WU HEABHO
3akoaupoBaHa Tam. K aTomy 51 BepHyCb B rnase 8.

Tenepb CTAHOBMTCA MOHATHEE, YTO OMNpaBObIBAET T€ BbIBOAbI, KOTOPbIE Mbl AeMnaeM U3 HabnogeHnin.
Mbl HMKOr4a He Aenaem BbIBOOOB M3 OAHMX HabnodeH, HO HabMAEHMA MOTYT CbirpaTh 3HAYUTENbHYIO
ponb B MpoLecce fokasaTenbCTBa, NOKasblBasi HEAOCTATKU HEKOTOPbIX KOHKYPUPYHOLLMX OOBACHEHWUN.
Mbl BbIOMpaemM HaydHyl0 TEOpUHO, MOTOMY YTO apryMeHTbl (TONIbKO HEKOTOPbIE U3 KOTOPbIX 3aBUCAT OT
HabnogeHun) ybeamnu Hac (Ha AaHHbIN MOMEHT), YTO OObACHEHMS, NpeanaraemMmble BCEMU OCTanbHbIMM
KOHKYPVPYIOLLMMU TEOPUSMUN MEHEE TOYHbI, MEHEE OOLUMPHBLI UK rNyOoKK.

Nasaiite cpaBHUM pucyHkm 3.1 n 3.3. ocmMOTpUTE, HACKOMBbKO OTNNMYAKTCHA 3TW ABE KOHLUEnuuu
Hay4HOro npouecca. MHOyKTMBM3M OCHOBLIBAETCS Ha HAabMAEHMAX U NpeackasaHnsix, Toraa kak Hayka B
OENCTBUTENbHOCTU OCHOBLIBAETCS Ha 3adadyax W OObsACHeHuaAx. WHOyKTMBM3M npepgrnonaraeTt, 4To
TEOpUN Kakum-To obpasoM M3BreKawT UMM MOMyyarT U3 HabnwoaeHWn, NnNn AoKasbiBaldT C NOMOLLBHO
HabnogeHU, Torga Kak B 4ENCTBUTENBHOCTUN TEOPUM HAYMHAKOTCS C HEJOKAa3aHHbIX TMNOTEe3, BO3HUKLLNX
B YbEM-TO pasyme W, kak NpaBuio, npedwecmesyowux HabniogeHnsaM, NCKITIOYatoWMM KOHKYPUpYoLLMe
Teopun. WMHOYKTMBM3M WWEeT [okasaTenbCTBa MpeackasaHui Kak BeposiTHbIX Oyayuwiux coObITui.
Mpouecc pelleHus 3agay gokasblBaeT 0O0bACHEHNE, KOTOPOE NMPEBOCXOANT BCE OCTalbHblE MMEIOLLMECS
Ha OaHHbIA MOMEHT 0ObACHEHWS. IHOYKTUBM3M — OMacHbI MCTOYHMK NMOBTOPSIFOLLMXCS OWMOOK pa3HOro
poAa NoTOMy YTO Ha NepBbI B3NS4, OH BecbMa npasgonogobeH. Ho aTto He Tak.

YcnelwHo peluas 3agady, HayyHylo unu nobylo Opyrylo, B KOHEYHOM MTOre Mbl ronyvaem Habop
TEOPWIN, KOTOpble MPeanoYUMTaeM HadarbHbIM TEOPUSIM HECMOTPS Ha TO, YTO OHWM CHOBa coaepxar
3agaun. CnegoBaTtenbHO, HOBblE KavyecTBa, KOTopble OyayT NPUCYLLM HOBLIM TEOPUSIM; 3aBUCST OT TOrO,
YTO Mbl MOCHATaEeM HedocCTaTKaMy HaluMX MepBOHAYarnbHbIX TEOpU, TO €CTb OT TOro, B 4YeM
3aknoyanacb 3agjava. Hayka xapakrtepuayeTcsi Kak CBOMMM 3ajadamu, Tak U CBOMMM MeToAamu.
AcTponory, pelawlumMe 3agadvy CoCTaBneHuss Goree WHTPUryloWwmux ropockonoB 6e3 pucka ObiTb
YNUYEHHLIMW B HEMpaBoTe, Bps4 M CO3[4anv MHOMO TOro, YTO 3acNyXUBaeT Ha3BaHWs HAY4YHOTO 3HaHWS,
Jaxe eCcnn OHWM UCNOMNb30Banu HacTosALME HayYHble MeToabl (HanpMmep, UCCNefoBaHNe pbiHKa) U camu
B JOCTaTOYHONM CTEMEHW yOOBMEeTBOPEHbl HageHHbIM pelleHveM. 3afjadya HacTosillel Hayku Bcerga
3aKI4YaeTcs B TOM, YTOObI MOHSATE KakOM-TO acrekT CTPYKTYpbl peanbHOCTU, U3bICKMBasi 0ObsSICHEHUS,
HaCTONbKO OBLUMPHLIE U FMYGOKNE, UCTUHHBIE U TOYHbIE, HACKOMbBKO 3TO BO3MOXHO.

Korga Mbl cumtaem, Yto pelunnu 3agady, Mbl eCTECTBEHHO NPUHMMaeM HOBbI Habop Teopuii BMECTO
ctaporo. /IMEHHO MO3TOMY Hayka, eCriu ee paccMaTpuBaTb Kak MLLYLLYH OObSCHEHWUIA W peLualoLLyto
3afjayn, He CTaBUT «3afjayu MHOYKUMM». W HeT HMKaKoro cekpeta B TOM, MOYeMy Yy Hac AOJTKHO
MOSIBUTLCS HEMPEOAONIMMOE KerfaHUe 3KCMepUMEHTasrIbHO MPUHSTE OGbsICHEHWE, MpeBocxoasiiee Bce
06BSACHEHNS, KOTOPbIE Mbl MOXEM MpUayMaTh.

TepmuHnoJsiorus.

Conuncuam — Teopusi O TOM, YTO CYLLECTBYET TOMbKO OAMH pasyM, a TO, YTO KaKeTCA BHELUHei
peanbHOCTblo, — He Gonee YeM COH 3TOro pasyma.

3apgaya MHOYKUMM — TMOCKOMNbKY HayyHble TEOPUW HEBO3MOXHO NOMMYECcKM foKasaTb C MOMOLLbHO
HaOnoAeHU, Kak X MOXHO Aokas3aTb?

MH,D,yKLIMﬂ — npw,u,ymaHan?l npouecc, ¢ NOMoOLLbO KOTOPOro, Kak c4utanocCb, Obinn nony4yeHbl 13
HaKOMIEeHHbIX HAbNIOEHNA NN OOKa3aHbl C X MOMOLLbIO 0bLme TEOPUN.
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3apaya — 3agadva CyllecTBYeT, KOrda KaxeTCd, 4YTO HEeKOTOpble HalinM Teopuu, OCOBEHHO wux
00bsICHEHUS, HeaeKkBaTHbI U TPebYIOT yCOBEPLLEHCTBOBAHMS.

KpMTMKa — paunoHalnbHaA KpUTUKa CpaBHMBAET KOHKYypUpyrLne Teopun C uenblo onpeneneHus,
Kakaa U3 HUX npegnaraet ny4dline 00bSAACHEHNS B COOTBETCTBUM C Kputepunamm 3agadn.

Hayka — uyesb Haykm — MOHATb pearnibHOCTb 4Yepe3 OObsCHeHUs. XapakTepHbin (XOTA U He
€[MHCTBEHHbIN) Memod KpumuKu, NCNOMb3yeMbln B HAyKe — 3KCNepuMeHTanbHas npoBepka.

dkcnepuMeHTanbHas NpoBepKa — 3KCMEPUMEHT, pe3ynbTaT KOTOPOro MOXET MpU3HaTb JOXKHbLIM
O[HY UM HECKOJIbKO KOHKYPUPYIOLLIMX TEOPUIA.

Pe3omMme.

B dyHaameHTanbHbIX 06nacTsax Hayku HabnogeHve gaxke HebomnbLIMX, eABa pasnmMuMMbiX 3pdeKToB
NPVBOAMWT Hac K boree rpaHaNO3HBIM BbIBO4AM OTHOCUTENBHO MPUPOAbLI pearnbHOCTU. TeM He MeHee, 3Tu
BblBOAbl HEBO3MOXHO JIOTMYECKM MOMy4nTb TONMbKO W3 Habmwogewwn. YTto ke pgenaetr ux
HeonpoBepXuMMbIMU? «3agada wHAykuum». COrnacHoO WHAYKTUBM3MY Hay4yHble TEOpUW OTKPbIBaoT,
3KCTpanonupys pesynbTaTtbl HAONOAEHUA, U OOKa3bIBaAKOT, Noyyasa nogTeepXxaarlime nx HabnogeHusa.
Ha camom pene WHOYKTUBHOE pacCy)XOeHUe HenpaBuIibHO: HEBO3MOXHO  3KCTpanonvMpoBaTbh
HabnogeHna OO0 Tex nop, noka AN HUX He cyllecTByeT OObACHUTENbHOro crepxHsa. OpgHako
ONpoBEpXeHMEe WHAOYKTMBU3MA, a Takke AEWCTBUTENbHOE peLUeHWe 3afadv WHAOYKUMW 3aBUCUT OT
NMPU3HaHUS TOro, YTO Hayka — 3TO He MPOLeCcC BbIBEAEHUS NMpefckasaHuii M3 HabnogeHun, a npouecc
novcka obbsicHeHun. CTankveBasicb C 3afjadeir, Mbl ULLEM OOBSICHEHWS CPeOu YXe CyLLEeCTBYHOLLMX.
3aTemM Mbl HauMHaem Mpouecc peleHus 3agadn. HoBble 0OBACHUTENbHbIE TEOPUMM HaYMHAKTCH C
He[oKa3aHHbIX MMNOTe3, KOTOPbIE Mbl KPUTUKYEM U CPaBHMBAEM B COOTBETCTBUW C KPUTEPUAMK 3aJayuu.
Teopun, KOTOpblE HE BbIOAEPXKUBAKOT KPUTUKW, Mbl OTOpacbiBaeM. Teopun, BblAepXXaBLUME KPUTHUKY,
CTaHOBATCHA O6LLENPUHATBIMU, HEKOTOPbLIE U3 HUX COAEepXaT 3a4adv M NOTOMY MPUBOAAT HAC K MOUCKY
eLlle nyywmx obbsacHeHun. Becb npouecc HaNOMUHAET BUONOrMYECKYIO IBOMIOLMIO.

Takum obpasom, pellasa 3agavm U Haxoast 06bsiCHEHMS, Mbl NpuobpeTaem Aaxe Oonblue 3HAHWIA O
peanbHOCTW. HO Koraa Bce ckasaHo U caenaHo, 3agadn U 00bACHEHUS pasMeLLaloTcs B YENOBEYECKOM
pasyme, KOTOPbI CBOEN CNoCOBHOCTBIO paccyxaaTb 00s3aH NnoaBepPXEeHHOMY owwunbkam Mo3ry, a
0OCTaBKON MHGOPMaLMM — MNOoABEPXKEHHbIM OlMbKkam 4YyBCTBaM. YUTO ke Torga gaeT 4erioBeYecKoMy
pasymy npaBo fenaTtb BbiBoAbl 06 OOGBLEKTMBHOW BHELUHEW peanbHOCTW, WMCXOAA W3 CBOEr0 4UCTO
CyOBLEKTMBHOIO OMbITa U PaccyXaeHnsa?

I'masa 4. Kpurepuu peajbHOCTH.

Benvknii dmsmk lanuneo [anunen, KOTOPOro TakKe MOXHO cuMTaThb nNepBbiM  (U3NMKOM B
COBPEMEHHOM CMbICIe, caenan MHOrO OTKPbITUMA He TOMbKO B CamMon (hm3auke, HO U B METO40Normm
Hayku. OH BOCKpecun OPEBHIO MOEH O BblipaXXeHMU oBLmMX Teopwuii, kacalowmuxcs npupoabl, B MaTe-
mMaTuyeckon ¢GopMe M yCOBEpLUEHCTBOBan ee, pas3paboTaB MeTog  CUCTEMATUYECKUX
3KCMepMMeHTarnbHbIX MPOBEPOK, XapaKTepusyoLwmii Hayky, Kak Mbl ee 3HaeM. OH ygavyHo HasBan Takue
NPOBEpPKN cimenti, UNn «Tsbkenble ucnbiTaHnsi». OH OAHMM U3 NepPBbIX Ha4yan UCMNOoNb30BaTb TENECKOMbI
ONnst n3ydeHus HebecHbIX Ten, oH cobpan 1 NnpoaHanManpoBan gaHHble NS reNMOLEHTPUYECKON TeopUn,
Teopum o0 ToM, 4To 3emns aBmxeTcs No opbuTte Bokpyr ConHua v BpaLLlaeTcs BOKPYr CBOE COOCTBEHHOW
ocu. OH LUMPOKO U3BECTEH Kak 3alUTHMK STOW TEOPUM, M3-3a KOTOPOW OH M BCTYMUIT B OXXECTOYEHHbIN
koHnukT ¢ Lepkobto. B 1633 rogy WHkBM3MUKMA cyaouna ero kak epetvka v Mo Yrpo3on MbITOK
NpUHyguna BCTaTb Ha KOMEHW W BCIyX MpoYvTaTbh AMMHHOE YHU3UTENbHOE OTpevYeHne, B KOTOPOM
rOBOPWIIOCh, YTO OH «OTPEKAeTCA» OT refIMOLEHTPUYECKON TEOPUUN N «NPOKITMHAET» ee. (JlereHga rmacur,
MOXET M OWKNBOYHO, YTO, NMOAHSABLUMCH HA HOMU, OH NMPOGOPMOTan «eppur Si MUOVe...», YTO 3HAYNUIO «K
BCe-Takum OHa BepTuTCH...».) HecmoTpsa Ha 9TO oTpedeHue, ero ocyaunv u NpuroBopunn K gomaluHemy
apecTy, NMoA KOTOpbIM OH OCTaBasncs 0 KOHLA CBOEN XU3HWU. XOTS 9TO HakasaHue Obifio CpaBHUTENBHO
MSAIKMM, OHO BMOJSIHE AOCTUINO cBoew Lenn. Kak ckasan 06 atom Akob BpoHoBcKu:

«B peaynbTaTe cpeam BCeX YUYeHbIX-KaTONMMKOB Ha Aonrve rodbl BoLapuiock Mondyaxue... Lenb cyna
1 3aKMHOYEHUss COCTOANa B TOM, YTOBObLI NOMOXUTL KOHEL HayyHoi Tpaguumn CpeamsemHomMopbs» (The
Ascent of Mart*, c. 218).

4 «BocxoxaeHve Yernosekar.
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Kakum obGpaszom cnop o6 ycTpOMCTBE COSIHEYHOW CUCTEMbI MOF MMETb CTOMb [Jarneko uaylue
NOCNeACTBUSA, U MOYEMY CMOPLUMKU CTOMb CTPacTHO OTCTauBanu CBOM no3vuun? [erno B TOM, YTO Ha
camMoM fene crnop wen He ob yCTPOMCTBE COSIHEYHOW cucTeme, a O TOM, Kak Onectsawe [anuneo
3alimuan HOBbIM M ONacHbIM B3rnsg Ha peanbHOCTb. Crnop wen He O CywecTBOBaHMU pearnbHOCTW,
nockomnbky kak [anuneo, Tak u LlepkoBb Bepunu B peanusm, pa3ymMHO Monarasi, 4to Buaumas
duranyeckan BceneHHas OENCTBUTENbHO CYLECTBYET U BO3OENCTBYET Ha HaluM YyBCTBa, BKIOYasi U
YyBCTBA, YCUIEHHble Takumu npubopamm, kak Teneckon. [anuneo pacxoauncst C LEepKoBbi B CBOEM
MOHVMaHUM OTHOLLUEHUA Mexay (u3mMyeckon peanbHOCTbH, C OAHOW CTOPOHbI, U 4YernoBeYeCKMMU
MbICNSIMU, HabndeHMAMN U paccyxaeHusamn, ¢ gpyron. OH cyuTan, YTo BCEMEHHYI MOXHO MOHATb,
OCHOBbIBasICb Ha YHMBEpPCarnbHbIX, MaTeMaTuyeckn chopMynmMpOBaHHbIX 3aKOHaXx, U YTO BCe Moau MOryT
NONy4YnTb HAOEXHOE 3HaHWE 3TUX 3aKOHOB, €CIM MPUMEHSIT ero MeTod MaTemaTmndeckon hopMyrMpOBKU
N cucTemMaTMYeCcKMX IKCMepuMeHTanbHbIX NpoBepok. FoBops ero cnosamu: «Khura Mpupogkbl HanucaHa
MaTeMaTU4eCKMMmn CUMBOMamMmy. OTO ObINO Co3HaTeNbHOE CpaBHEHWE C Toln Apyron KHurow, Ha KOTopyto
TPaaMLUMOHHO nosnaranuchb.

Fanuneo noHMman, YTo ecnu ero MeTon AeNCTBUTENbHO HAaAEeXeH, To, rae Obl ero H1U NPUMEHSINU, ero
BbIBOAbI Bcerga 6ynyt 6onee npegnovTUTENbHBLI, YeM BCE OCTarbHbIe, MOJy4YEHHbIE C MOMOLLLIO APYrvX
mMeTofoB. [103TOMy OH HacTauBarn, YTO Hay4YHOE pacCyXAEHUEe MPEBOCXOAUT He TOMbKO WMHTYMLUIO U
3[paBbli CMbICIT, HO W PENUrMo3Hble [OOKTPUHbI K OTKpoBeHUS. WIMEHHO 3Ty wupget, a He
renMoLEHTPUYECKYI0 TEOPUIO, KaK TaKoBYH, BlacTM counv onacHow. (M oHuM Obinv npaBbl, ecnu u
cyllecTBYeT uaesi, cnocobHas Bbi3BaTb Hay4yHyl peBonoumio u lNpocBelleHne, co3naTb HELEPKOBHYHO
OCHOBY COBPEMEHHON LMBUNU3ALMN, TO 3TO ObiNla UMEHHO OHa.) BbbiNo 3anpeleHo «NpuaepXnBaTbCa»
reNIMOLEHTPMYECKON TEOPUN UM «3almLiaTh» ee Kak OOBbSICHSWY BUO HOYHOro Heba. PaspelueHo
ObINo Mcnonb3oBaTb 3Ty TEOPWUD, NMMUCaTb O HEW, cUYMTaTb ee «MaTeMaTUYeCKUM OOnyLleHWeM» Wiu
3alMLLaTh ee Kak MeTod npenckasanus. MimeHHo noatomy kHura Manuneo «Dialogue of the Two Workd
Systems»®, koTopasi cpaBHMBana refMoLeHTPUYECKYHO TEOPUIO C oduLManbHOM reoLeHTpruYeckor, Gbina
n3bdaTa M3 NevaTn LLepKOBHOW LieH3ypon. Nana gan cBoe cornacue elle Ao HanucaHus [anvneo aTon
KHUMM (XOTS Ha cyde u 6bin co3gaH BBOAMBLUMI B 3abnyxaeHue JOKYMEHT O ToMm, yYTo [anuneo 6bino
3anpeLleHo BoobLe obcyxaaTb 3TOT NpeaMeT).

C TOYKM 3peHMs MCTOpUM MHTepecHa Criedylollas CHocka: BO BpemeHa [anunes Bompoc O TOM,
JaBana nu renvoueHTpuMyeckas Teopus fydllne npeackasaHus, YeM reoueHTpuyeckasi, ele He
cuntancsa 6eccnopHeiM. MMetowmecs HabnogeHns Obinyv He CRULKOM TOYHbIMW. [N NOBbILEHWS TOY-
HOCTW reoLeHTPUYECKoV Teopun Npeanaranncb crieyuasbHble N3MEHEHUs, 1 BbINo CMOXHO onpeaenuTb
npefackasaTenbHble CNOCOBHOCTU ABYX KOHKYpupylowmx Teopui. bonee Toro, korga Aeno JoXoAuT Ao
MenoYen, OKasblBaeTCs, YTO CyLIeCcTBYeT HeyTo Bonbluee, YeM renmoueHTpudeckas Teopus. anuneo
cyuTan, 4YTto nnaHeTbl ABWXYTCA MO OKPYXHOCTWU, TOrga Kak Ha caMoM fene mnx Op6VITbI Becbma Gnn3kun kK
annuncam. Takum 06pa30M, 9T OaHHble He BMUCbIBaNiUCb B TY YaCmHyH refmIMoUueHTPUYECKYHD TEOPUIO,
koTopyto 3awmwan Nanuneo. (MHorosaTo 3a TO, B 4eM OH 6bin y6exxaeH ns-3a cobpaHHbIX HabnoaeHun!)
Ho HecmoTpsi Ha Bce 3To, LlepkoBb He 3aHsna B 3TOM crnope Hukakon nosvuun. MHksuanuum Gbino
Ge3pasnuuHo, rae, Kak Kasaslocb, HaxoOsaTCs NnaHeTbl; X 3aboTuna Tonbko peanbHOCTb. Mx 3aboTuno,
roe OeNCTBUTENbHO HaXOAATCA MriaHeTbl, U OHW XOTeNW MOHATb MraHeTbl Yepe3 0ObACHEeHMWSs, Kak 3To
aenan Nanuneo. HCTpyMeHTanncTbl 1 NO3UTUBUCTBI CKa3anu Obl, YTO, NOCKONbKy LiepkoBb Gbina rotosa
npuHATL HabnpaTenbHble npeackasaHnsa [anuneo, QanbHEWWMn cnop Mexay HuMu  6bin
HeLenecoobpaseH, 1 4YTO ero CrnoBa U 8ce-maku oHa gepmumcs» 6binn abcontoTHO GeccmbICneHHbl. Ho
Manuneo, ga n WHkBM3numA, 3Hann 6onblwe. OTpuuas HageXHOCTb HAYYHOrO 3HaHWS, WHKBM3WUTOPbI
noapasymeBany UMEHHO OOBACHUTENbHYIO YaCTb 3TOTO 3HAHUS.

VX MUpoBO33peHne ObINo OWMBOYHBIM, HO OHO He ObINo HenorMyHbliM. Cnegyet Npu3HaTb, YTO OHU
cYuTanu OTKPOBEHME W TPaAWMLMOHHBIA aBTOPUTET MCTOYHUKaMM HaLEXHOro 3HaHus. Ho y Hux Gbina m
Hes3aBMCMMas NPUYNHA KPUTUKOBATb HAAEXHOCTb 3HaHWSA, NofnyvyeHHoro metogamu Mannneo. OHM mornu
NMpocTo obOpaTuTb Bceobllee BHUMaHME Ha TO, YTO HUKAKOE KONMYecTBO HabMAeHWIA MMM CMOPOB He
CcnocobHO gokasaTb, YTO OAHO OObsICHEHME PUINYECKOTO SIBMIEHUS] UCTUHHO, a OPYroe JoXHOo. Kak oHu
Bblpa3unucb 6bl, Bor Mor ocyLLecTBUTbL Te e camMble HabnoaeHnss 6eCKOHEYHO BONbLUMM KONTIMYECTBOM
pasHblx cnocoboB, a NOTOMy 3asBNsATb O CBOEM 3HaHUW Toro MeTtoda, kotopbli OH Bbibpan,
OCHOBbIBasICb TOMbKO Ha CBOUX COGCTBEHHBLIX OLIMOOYHBIX HABMIOOEHUAX U MPUYMHAX — 3TO YUCTOWN
BOAbI TLLECIABME U CAMOYBEPEHHOCTb.

B HekoTOpoOW CTeneHu OHWM CMopunN 3a CKPOMHOCTb, 3a MPU3HAHWE MOABEPXXEHHOCTU YenoBeka
owwunbkam. W, ecnm yx lanuneo 3asenan, 4YTo renvoueHTpuyeckas Teopus Obina kakum-To obpasom
AokasaHa unun 6nmska K ToMmy, 4ToBbl 6bITb 4OKa3aHHOW, B HEKOTOPOM MHAYKTUBHOM CMbICNe, TO UX CMop
He 6bin GecuenbHbiM. Ecnn Manuneo cuutan, 4to ero mMeTodbl MOryT obecneuntb nobon Teopun
aBTOPUTET, CPaBHUMbIN C TeM, koToporo LlepkoBb TpeboBana gnsi CBOMX AOKTPWH, OHWM MMENW npaBo

® «[uanor o AByx rnmaBHeNLIMX cMCTeMax MUpa»
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KPUTUKOBaTb €ro 3a CaMOYBEPEHHOCTb (MK, Kak OHW FOBOPUIM, 3a BOroxynbcTBo), XoTH, 6€3ycrnoBHO, No
3TUM MepKam CaMu OHM BbINIM CaMOyBEpPEHHbI AaXke B OOMbLLEN CTEMEHMN.

Tak Kak e Mbl MOXem 3awuTutb Fanuneo ot WHkBuanuumn? Kakol gorkHa Obina ObiTh 3awuTa
lanuneo nepes O6BMHEHMEM B TOM, YTO OH CMMLUKOM MHOro 6epeT Ha cebsi, 3asiBnsAsi, YTO HayyHble
TEOpUM coAepxaT HadexHoe 3HaHue peanbHocTM? [lonnepuaHckasl 3almTa HaykMm Kak npolecca
pelleHns 3agad u noucka obbACHEHUI cama no cebe HegoctatodHa. [Jeno B ToM, 4YTo cama LlepkoBb
Oblna npexae BCEro 3aMHTepecoBaHa B OObSACHEHUSIX, a He B MPeAcKasaHusiX U He MNpensiTcTBoBana
ToMy, 4YTOObLI Manuneo pelwan 3agaynm ¢ NOMOLLLIO 000N BbiGpaHHOM UM Teopun. OHa MOMpoOCTy He
cornawarnacb ¢ TeMm, 4YTo pelweHus [anuneo (KOTopble OHa HasbiBana MPOCTbIMM «MaTeMaTUYECKUMMU
rmnoTe3amm») NMEeNn XoTb KaKOe-TO OTHOLUEHME K BHELLUHEN peanbHOCTU. Kak-HuKak pelleHvne 3agady —
MpoLiecc, NOSTHOCTBIO MPOUCXOASALLNIA B YeroBe4eCKoM pasyme. BoamoxHo, Manvneo Buaen Becb MUp Kak
KHUrY, B KOTOPOW 3aKOHbI NPUPOAbI HanMcaHbl MateMaTudeckummn cumsonamu. OgHako 3TO BCEro nullb
mMeTadopa, NOCKONbKY Tam HET OObACHEHUN HaxOXAeHWs nnaHeT Ha opbute. Mbl camu cosganu ToOT
dakT, YTO BCe 3ajayu U peLLeHnsa HaxogaTcs B Hac. Peluas HaydHble 3agayu, Yepes3 obcyxaeHue Mbl
NpUXoaNM K TEM TEOPUSIM, OO BbACHEHNSA KOTOPbIX KaXyTCa HaM HaunydwnumMu. To ecTb, HU B KOEN Mepe He
oTpuuast, 4YTo pelwlaTb 3adavym HeOOXO0AMMO M MOoNe3Ho, VIHKBU3NLMSA U COBPEMEHHbIE CKEMNTUKN BrpaBe
CMpOCUTL Hac, KaK CBA3aHO peLUeHne HayYHbIX 3agay ¢ peanbHOCTbI0. Mbl MOXXEM CHECTb HalUW «ny4lime
OOBSCHEHNSI» TMCUXONMOMMYECKN YAOBNETBOPUTENBHLIMU. Mbl MOXEM MocYMTaTb WX MOME3HbIMU ONS
npeackasaHus. Mel, 6€3ycnoBHO, HaxoOMM WX >XU3HEHHO BaXKHbIMWM B MOOON 06nacTu TEXHUYECKOro
TBOpYyecTBa. Bce 3TO onpaBabiBaeT Hall HEMNPEPLIBHbLIA MOWCK 3TUX PELUEHU U UCMONb30BaHWE WX
UMEHHO B 3TuX Uensax. Ho noyemy mbl 06s3aHbl BOCNpUHMMATL UMX Kak ¢hakT? B OencTBUTENBHOCTMW.
MHkBMn3nums BbiHyamna anvneo caenatb criegylouiee 3asBrieHne: 3emnsi HEMOABWXKHA, a OCTarbHble
nnaHeTbl ABUKYTCS BOKPYr HEE; HO TPAEKTOPUN OBWXKEHUST 3TUX HEGECHBIX TEN pacrnofoXeHbl HEKOTOPbIM
CNOXHbIM 06pa3oM, KOTOPbIA, C TOYKM 3peHns HabnogaTens Ha 3emne, Takke cornacyeTcs C TeM, YTO
ConHue HenoABWXHO, a 3eMnsa 1 Apyrue nnaHeTbl ABUXKYTCS. H Ha30BYy 3T0 «HKBU3MLMOHHON Teopunen»
COnHeYyHon cuctembl. Ecnn 6bl VHKBM3MLMOHHAA Teopusi Bbina UCTUHHOW, Mbl BCe elle xaanu 6bl oT
renMoLEHTPUYECKON TEOPUM TOUHbIX NpeackaszaHuin OTHOCUTENBbHO Pe3ynbTaToB BCEX aCTPOHOMMUYECKNX
HabnogeHnn ¢ 3emnu, gaxe ecnum akTU4eckm OHM Oblnn Obl NOXHbIMW. CrnegoBaTeNbHO, MOXET
nokasaTbCsi, YTO mnOOble HabnpeHWsi, Ha NepBbi B3rMaL NOATBEPXAAKLWME TENMMOLEHTPUYECKYHO
TEOopuIo, B paBHOW CTeNeHn NogTBepXaatT 1 VIHKBU3ULIMOHHYIO TEOPUIO.

MoxHo pacwupute Teoputo WHkBM3MuMM aOnsg obbsacHeHua 6onee paeTtanbHbIX HabnogeHun B
noaaepXKy renvoLeHTPUYEeCcKOM Teopuu, Kak-To: HabnwogeHne ¢a3 BeHepbl M ManeHbKuX
OOMOMHUTENbHBIX  OBWXKEHUA  (Ha3blBaeMbIX «COOCTBEHHbIMU  OBMXEHUSIMUY») HEKOTOpbIX 3Be3]
OTHOCUTENBHO HebecHon cdhepbl. [ns 3TOro HEOO6XOOUMO MOCTYNUPOBaTh, YTO Aaxe Oonee CrnoXxHble
OBWKEHNS B MPOCTPAHCTBE YNpPaBnsloTCa 3akoHamu (U3NKW, BeCbMa OT/IMYHBIMKM OT TEX, KOTOopble
OENCTBYIOT Ha Hallew npeanonoXuTenbHO HenoaBwxHoW 3emne. Ho aTu ABWXEHMS MOryT oTnmnyaTtbes
POBHO HACTONbKO, YTOObI OCTaBaTbCs COrNacoBaHHbLIMK C HabMAeHUsMM Ha 3emne, Haxogslencs B
OBWXEHMM, a WX 3aKOHbl OyayT aHanorumvHbl TeM, KOTOpble CYLIECTBYIOT 34ecb. BO3MOXHblI MHoOrne
nogobHble Teopun. B camom gene, ecnu 6bl NpaBuIibHbIE MPEeACKa3aHUs ObINM HaLWMM €OUHCTBEHHbLIM
OorpaHuYeHneM, Mbl MOrnn 6bl M306pecTn TeOpUN O TOM, YTO B KOCMUYECKOM MPOCTPaHCTBE MPOUCXOAUT
BCe, YTO HaM yrogHo. Hanpumep, ogHu HabnogeHns HUKorga He cMornu 6bl UCKMOUYNTE TEOPUO O TOM,
yto 3emns  3aknyYeHa B TMrAHTCKMMA  MNNaHeTapuyMm, MpeAacTaBnsiowun  cobonm  mogenb
renMoLEHTPUYECKON CONHEYHON CUCTEMbI, U YTO BHE 3TOr0 MfaHeTapuymMa HaxoguTCs BCe YTO Ballew
aylwe yroaHo unu Boobule Huyero. Ytobbl y4ecTb CoBpeMeHHble HabnoaeHus, cneayet npusHaTb, YTO
nnaHeTapuio Takke MpULINOCL Obl NEpPeopUMeHTMPOBaTb WMMYNbCbl HALMX pagapoB M fa3epos,
3axBaTbiBaTb HALLIM KOCMUYECKUE UCCefoBaTENbCKUE pakeTbl U AaXe KOCMOHABTOB, MOCbINaTb 0b6paTHO
NOXHble COOOLLEHMA OT HUX U BO3BpaLlaTb UX C noaxoadwumu obpasuamun fyHHOrO rpyHTa, U3MEHATb
Hawm BoOCMOMMHaHMA W T.O0. Bo3aMoxHo, aTa Teopusi abcypgHa, HO €e HEBO3MOXHO WCKITHOYUTL C
MOMOLLbIO 3KcnepumeHTa. Kpome Toro, HM OfHYy TEOpUI0 HENb3s WCKMYUTb, OCHOBLIBAsICb TOJIBKO Ha
TOM, 4YTO OHa «abcypgHa»: MHkBM3uUMSA, ga 1 OONbLUMHCTBO NOAeln BO BpeMeHa [anuneo, cuvtanu
BEpXoM abcypaa 3asBnsiTb, UTO 3emMns apmxeTcs. Begb Mbl HE MOXXEM NMOYYBCTBOBATL €€ ABMXKEHUE, He
Tak nn? Korga oHa OBWXKETCS, Kak Npu 3eMIIeTPACEHNN, Mbl YyBCTBYEM 3TO 6e30mnbo4vHOo. MoBOpAT, UTO
lanuneo B TeYeHWe HECKONbKMX NeT oTKnaabiBan nyonuuHyo 3awwuTy renMoLeHTPUYECKO TeopUn He
n3-3a 60a3HU NHKBM3NLMK, a U3-3a 6093HU ObITb OCMESHHbLIM.

Ham Teopusa WNHkBM3NLMKM KaxeTcs Be3HagexHo 3anyTaHHOW. [oyeMy Mbl AOMKHbI MPUHATL CTOMb
CMNOXHYI0 U crieyughuyecKyro OLEeHKY UMEHHO Takoro Buaa Heba, korga HenpuykpalleHHasi FrefnMoLeHTpu-
Yyeckas KOCMOJIOTUS JaeT TO e camoe, TONIbKO C MeHbLUMM axunoTtaxem? Mbl Moxem cocraTbCs Ha
npuHUMn  6puTBbl  OKKama: «HEe HYXHO nNpuaymblBaTb HWYEro fWWHEero, ecnM B 3TOM HeT
Heo6XxoaUMOCTUY, — WIK, Kak MHe BorblUe HPaBUTCH, — «HE YCIOXHSNTe 0ObACHEHUS, eCrinu B 3TOM HeT
Heo6XxoaUMOCTUY, MOTOMY YTO B MPOTMBHOM Cly4ae U3NULLHNE YCINOXHEHNs1 oCcTaHyTcs 6e3 06bsCHEHMS.
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OOHako Hanuune WNU OTCYTCTBME «3anyTaHHOCTU» MIWU «U3MULLHEN YCINOXHEHHOCTU» OObSCHEeHUs
3aBMCUT OT BCEX OCTalbHbIX WAEW U OOBSCHEHWIA, KOTOpble COCTaBMNAT MUPOBO33pPEHME YerioBeka.
MHKBM3NUMA cuuTana, 4Tto uaes O [OBMXKylencd 3emne — uW3nuHee YCroxHeHve. OTa uvpges
NMPOTMBOPEYMT 3O0PaBOMY CMbICIy; OHa NpoTuBopeunT CBAlWEHHbIM [ucaHuam; n (oHu ckasanu 6bl)
CyLLleCTBYET npekpacHoe obbsicHeEHUE, KOTopoe BrosiHe obxoantcsa 6e3 Hee.

Ho cywecTtByeT nu? [OenctBuTENbHO N Teopust VIHKBU3MUMWN JaeT anbTepHaTUBHblE OOBSICHEHWS,
NVLLIEHHbIE MNPOTUBOPEYALLMX WHTYULUN «YCMOXHEHWUA», MPUCYLLUNX TFENMOLIEHTPUYECKON cucteme?
[aBaliTe paccMoTpuMM nonoapoOHee, kakum obpaszom Teopusi MHKBu3nuum paccmaTtpuBaeT Bce. OHa
00BbSACHAET BUONMYK HEMNOABMXHOCTb 3eMIiv, FOBOPS, YTO OHa 518/15emcsi HenoaswkHow. Kak nomHo um
rnyboko! BbesycrnoBHO, 3TO 0ObBsICHEHME MpeBOCXOAMT OObsACHEeHMe [anuneo, KOTOPOMY MNPULLINIOCH
Hemarno MOTPYAUTLCS U ONPOBEPrHYTb HEKOTOPbIE OOLLENPUHSTBLIE MOHATMS O CUNE U MHEpPLMKU, Y4Tobbl
00BbACHUTB, NOYEMY Mbl HE owyLaem asmkeHne 3emnu. Ho kak Teopust UHKBM3MLMK cnipaButca ¢ bonee
CIOXHOW 3aga4en 00bACHEHUS ABMXKEHUS NnaHeT?

"envoueHTpuyeckasi Teopust O6bACHAET UX ABWXKEHNE TEM, YTO Mbl BUAMM, KaK NIaHeTbl ABUXKYTCS MO
Heby CMNOXHbIMW MEeTnsMu, NOTOMY 4YTO, B AENCTBUTENBHOCTW, OHW ABWXYTCA B MPOCTPAHCTBE MO
MarieHbKMM OKPY>KHOCTAM (unu annuncam), Ho u 3emnsa Toxe apmxetcsa. O6bsacHeHne WHkBM3MLMK
3aKnioYaeTcs B TOM, YTO Mbl BUOAUM, KaK MAaHETbl ABWMXKYTCHA MO HEDY CNOXHBIMU NETASAMU, MOTOMY YTO
OHM M B NPOCTPAHCTBE OBMXYTCSI CMOXHBIMWU METNAMU; HO (U 34eCb B COOTBETCTBUM C WHKBM3NULMEW
cnegyeTt CyTb OOBACHEHMS) 3TUM CNOXHbIM ABWXEHUEM YrnpaBnseT NPOCTON OCHOBHOW MpWHUMN, a
WMMEHHO: NNaHeTbl ABUXYTCSA Tak, YTO, KOr4a Mbl CMOTPUM Ha HUX C 3eMnn, KaXeTcsl, YTO U OHK, 1 3emns
ABWXYTCS N0 NpocTbiM opbutam Bokpyr ConHua.

UTtobbl MOHATL ABWXKEHWE nnaHeT Ha OCHOBe Teopun WIHKBM3NUMM, HEOBXOOUMO MOHSTb ITOT
MPVHLMMN, MOCKOIbKY Hararaemble UM OrpaHuMYeHuMs — OCHOBa BCeX AeTalbHblX 0ObsICHEHMI, KOTOpbIE
MOXHO cAenaTtb B paMkax 3Ton Teopun. Hanpumep, ecnu Gbl KOro-To Cnpocunu, noYemy napag nnaHet
npousoLlen Takoro-To Yncna unv noyYemy nnaHeTa MsMeHuna TPaekTopuio CBOEro ABMKeHNa no Heby Ha
neTno onpeaeneHHon opMbl, OTBET Bceraa 6bin 66l criefyowmmM: «IOTOMY YTO MMEHHO Tak BCe BbIrNs-
aeno 6bl, ecnu Obl renvoueHTpuyeckass Teopusi Oblna MCTUHHOMY. MTak, 8TO M ecTb KocMonorms —
kocmonorna WHKBU3ULUK, — KOTOPYHD MOXHO TMOHATb TOMbKO Ha OCHOBE OTMMYHOW OT Hee,
reniMoLEeHTPUYECKOM KOCMOJIOTMW, KOTOPOW OHa MPOTUBOPEYNT, HO KOTOPYIO MOJTHOCTLIO KOMUpPYET.

Ecnun 66l MHKBM3MLMA BCEpbe3 NomnbiTanacb NOHATbL MMP HA OCHOBE TEOpPUM, KOTOPYIO OHa MbiTanach
HaBasaTb [anuneo, oHa Obl TOXe NoHsNa ee rybutensHyo cnabocTb, a UMEHHO: YTO OHa He peluaeT Ty
3afadvy, KOTopyl mmeeT uenbko pewntb. OHa He OOBACHAET ABMXEeHUEe nnaHeT «B6e3 YCNoXHeHWURn,
NPUCYLLNX TeNMOoLEHTPUYECKon cuctemey. Hanpotme, oHa HeEN3BeXHO BKMOYaeT 3Ty CUCTEMY Kak YacTb
CBOEro COOCTBEHHOrO MpUHUMNEG OOBACHEHWUs OBWXEHWs nnaHeT. HeBO3MOXHO MOHSATb MUp 4epes
TEeoputo VIHKBMU3ULMW, HE MOHSB NPEXAe renmnoLeHTPUYECKY0 TEOPUIO.

CnepoBartenbHO, Mbl He owunbaemcs, korga cuMtaeM Teoputo NHKBU3MLUK CKPbITbIM YCIOXHEHNEM
renMoLUEeHTPMYECKON Teopmu, a He HaobopoT. Mbl MpUWNM K TakoMy BbIBOAY, HE CpaBHUBasi TEOPUIO
MHKBU3MLMM C COBPEMEHHOW KOCMOSMOrMen, 4to Obirio Obl paBHOLIEHHO 3aMKHYTOMY Kpyry, a Bcepbe3
BOCMPUHMMAs 3Ty TEOPUIO Kak oObsCHEHME mMupa. A yxe ynoMuHam Teopuio O JIeYeHUM C MOMOLLbIO
TpaBbl, KOTOPYK MOXHO WCKMOUYUTL 0e3 3KCMepUMEHTarNbHOM MPOBEPKWU, MOCKOSIbKY OHa HE COAEPXUT
00ObsiCHEHUA. M BHOBb y Hac €CTb Teopusi, KOTOPYH MOXHO WCKIHOYMTL 0e3 3KCcnepuMeHTarbHON
NPOBEPKU, NMOCKONbKY OHa AAaeT Mroxme 00bACHEHUS — 0OBbSACHEHUS, KOTopble caMmu no cebe xyxe, Yyem
Te, KOTopble MpeanaraeT KOHKYpUpyHoLLLas Teopust.

Kak s yxe ckaszan, MHKBM3UTOPbLI Bbinn peanuctamu. TemMm He MeHee, UX Teopus MMeeT obLuy C
COMUMNCU3MOM YepTy: M Ta W Apyrasd MpoBOAAT MPOU3BOSIbHYIO [PaHMLy, 3a KOTOPYH, Kak OHM
YyTBEPXKAAIOT, YenoBevyecknii pasym He umeeT AOCTyna, UM 3a KOTOPOW, MO KparlHewh Mepe, pelueHue
3agay — 3TO He NyTb K NMOHWMaHWo. [ns COnNMNCUCTOB 3Ta rpaHuLa OKpPYyXaeT MX COBCTBEHHbIA MOS3T,
W1, BO3MOXHO, UX abCTpaKTHbIN pasyMm, unu HemaTepuanbHyto gywy. [Ons WHkBu3uumm aTta rpaHuua
oxBaTblBaeT BCO 3eMnio. HekoTopble COBpeMeHHble NPeAcTaBUTENn Teopuu KpeauuoHW3mMa BepsT B
CyLLEeCTBOBaHME TaKOW e rpaHuLbl, TONbKO HE MPOCTPAHCTBEHHOW, a BPEMEHHOW, MOCKOMbKY OHU
CUMTaloT, YTO BCemneHHas Obina cosgaHa BCero WecTb ThICAY feT Hasag v AOMOofNHeHa BBOAALMMU B
3abnyxgeHve ceugeTenscTeamu 0 6onee paHHUX cobbITUAX. buxesuopu3m — 3TO TEOPUS O TOM, YTO He
nMeeT cmbicna OObACHATL MoBedeHVe MAeN Ha OCHOBE BHYTPEHHWX NCUXUYecKux npoueccos. Ons
BUXEBMOPUCTOB €ANHCTBEHHOW MPMEMIIEMOWN MCUXONOrMen SBNseTca U3ydeHne Habnogaemblx peakummn
YyeroBeka Ha BHeLWHWe pasgpaxutenn. Takum obpas3oM, OHWM NPOBOASAT TOYHO TaKyto Xe rpaHuly, Kak u
COMUMNCUCTBI, OTAENSS YEeNoBEeYECKUA pasym OT BHELUHEW peanbHOCTW; TOMbKO COMUMNCUCTLI FOBOPAT O
GEeCCMbICIEHHOCTM pacCyXOeHUW, O YeM-TO, HaxoAsllemcsl Mo OPYryld CTOPOHY 3TOW rpaHuupbl, a
OGUXeBNOPUCTbI TOBOPAT O OECCMBICIIEHHOCTU PAaCCYXAEHMM O TOM, YTO HaxoAMTCHA MO 3Ty CTOPOHY
rpaHuLpl.
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B cBA3M c aTmm cyuwectByeT OONbLUOW KAacC POACTBEHHBIX TEOPUM, HO Mbl BMOMHE MOXEM
paccMaTtpuBaTh UX Kak BapuaHTbl conuncuama. OHWM oTnu4yaroTcsa Apyr OT Apyra Tewm, rae npoBOAsiT
rpaHvUy peanbHOCTM (MK rpaHuLy TOW YacTu peanbHOCTU, KOTopas MOHATHA Yepes pelleHune 3agad) v
TEM, MO KaKyld CTOPOHY 3TOW rpaHuubl OHM WLYT 3HaHMe. HO BCe OHM cumuTalT, YTO Hay4HbIN
pauMoHanM3aM U Opyrue pelueHust 3agavy HenpuUMEeHUMbl 3a npegenamu 3TOW rpaHuLbl — 3TO MPOCTO
urpa. OHM MOryT [ONYCTUTb, YTO 3Ta Urpa MOXET ObiTb y4OBNETBOPUTENbLHOW M MOME3HOM, HO OHa
OCTaeTCsi BCEro Nulib Urpomr, U3 KOTOPOW HEBO3MOXHO caenaTb 0O0CHOBAHHbIX BbIBOAOB OTHOCUTENBHO
peanbHOCTW, HAaXOAsLWEeNCcs No ApYryro CTOPOHY rpaHuLbI.

OHV 04YeHb NOXOXW B CBOEM OCHOBHOM BO3paXXEHUM peLleHunto 3aday Kak CpecTBy CO34aHNs 3HaHWS,
COCTOsLLIEMY B TOM, YTO pelleHVe 3afjad He JenaeT BbIBOAOB M3 Kakux Obl TO HW ObINO NepBUYHbIX
MCTOYHMKOB MOTUBaLUN. B pamkax BbIBpaHHbIX UMW rpaHUL, CTOPOHHMKU BCEX 3TUX TEOPUI nonararTcs
Ha MeTOAOnorMil pelleHns 3agad, byoyyun yBEepeHHbIMM B TOM, YTO MOMUCK Fyylero 13 MMERLLMXCS
0ObACHEHN — 3TO TaKke M Cnocob HaWTKM camylo WCTUHHYIO U3 UMeloLuxcs Teopui. Ho uctuHy ot-
HOCUTENbLHO TOrO, YTO HaxXoAMUTCH 3a NpedenamMu 3TUX rpaHul, OHU ULLYT FAe-TO elle, U BCe OHU ULYT
WCTOYHWK NepBUYHOW MOTMBauuW. [NS penuruosHbIX Mofen poflb Takoro UCTOYHUKAa MOXET Chbirpatb
GoxecTBeHHOe OTKpoBeHWe. ConuncucTbl AOBEPSOT TOMbKO HEenocpeACTBEHHOMY OfMbITy CBOMX
COBCTBEHHbIX MbICIEN, KaK 3TO BblpaXeHO B Krnaccu4eckoM aprymeHTe PeHe [ekapta cogito ergo sum
(«mbIcnio, criegoBaTenbHO, CyLLECTBYIOR).

HecmoTpa Ha cTpemneHue cTpouTb CBOK (hrMnocoumio Ha 3TOW NPeanonOXUTENbHO TBEPAOM OCHOBE,
B AencTeutensHocTu, [lekapt nossonsan cebe genatb MHOIO Apyrx AOMYLIEHUA U onpeaeneHHo He 6bin
conuncucTtoM. Ha camom gene B uctopum GbIN0 OYEHb Mano UCTMHHBIX COMWMNCUCTOB, €CNW TakoBble
Boobule 6binm. Conuncnam obbIMHO 3almLany NUb Kak CPeACTBO Hanagok Ha HayyHoe paccyxaeHue
WM Kak cpeacTBO K MOSTyYEeHWI0 OOHOMO M3 MHOMMX ero BapuaHToB. 10 TOMy ke MpuMHUMMY XOPOLUMI
cnocob 3aWwmuTUTb HayKy OT BCEBO3MOXHOW KPUTMKM W MOHSATb UCTUMHHYIO CBSA3b Mexdy pasymoM U
peanbHOCTbI0 — 3TO PacCMOTPeTb apryMeHTbl NMPOTUB CONMMMcU3ma.

Ectb CTaHOapTHadA (i)I/IJ'IOCOd.)CKaﬂ LyTKa o npod)eccope, YyunTawuwem nekyn B 3aluTty conuncmma.
Jlekumnsa HacTonbko y6e,u,|/|Teana, YTO KaK TOJIbKO OHa 3aKaH4MBaeTCA, HECKOJIbKO CTyOeHTOB cnewlart
noXaTb PYKY rlpocbeccopa. «BenvkonenHo. A cornaceH ¢ KaxgblM CNOBOM», — NCKpPEeHHE npu3HaeTca
OANH CTYAEHT. — «A TOXKE», — roBoput .U.perIZ. «MHe o4eHb NMPUATHO 3TO ClbllWlaTb, — TFOBOPUT
rlpocbeccop. — Tak penko npeacrtaBnAaeTcAa BO3MOXHOCTb BCTPETUTb CO6paTbeB-COJ'II/II'ICI/ICTOB».

B oaTOM WyTke HEABHO MpPUCYTCTBYeT BECKUW aprymeHT npoTuB conuncusama. Ero MoxHo
ccopmynuposaTb crnegyoowum obpasoM. B 4em ke KOHKpeTHO 3akniovanacb Teopusl, C KOTOpoW
cornawlanucb 3Tu cTyaeHTbl? bbina nu aTto Teopus npodeccopa 0 TOM, YTO CTYAEHTOB He CyLLecTBYeT,
NMOTOMY YTO CyLLeCTBYeT TOmnbko npodeccop? YTobbl B 3TO NOBepuTb, Npexae BCero, UM HeobxoaMmMo
ObIno KaknM-To ob6pa3om obonTn aprymeHT [lekapTta cogito ergo sum. N ecnn Bbl y HUX 9TO MONYy4UNOCh,
OHU yxe He Bblnn Bbl conmncncTamm, MOCKONbKY OCHOBHOE MOSIOXEHWe CONUNncu3ma 3aknoyaeTcs B TOM,
YTO CONWMNCUCT CcyllecTByeT. Mnu kaxabli CTyaeHT Obin ybexaeH B Teopun, npomueopeyaujeli Teopum
npodpeccopa, TeopMn O TOM, YTO CyLLECTBYET KOHKPETHbIA CTYAEHT, HO HeT Hu npodyeccopa, HU Apyrunx
CTyAeHTOB? 3TO Ha camoMm fgene cgenano 6bl MX BCeX CONUMCUMCTaMW, HO HW OAMH U3 CTYAEHTOB He
cornacunca 6bl ¢ Teopuen, koTopyto npeanaran npodeccop. CregosatenbHO, HNW OAMH U3 3TUX
BO3MOXHbIX BApUAHTOB He O3Ha4aeT, YTO 3awmTa conuncusama npogeccopom ybeauna cryaeHtos. Ecnm
OHM cornacatca ¢ MHeHueMm npodpeccopa, OHM He 6yayT conmuncucTamy, a €Ccrin OHW  CTaHyT
conuncucTamm, oHn ybeasTcsa B TOM, 4YTO npodpeccop owmbaeTcs.

OTOT apryMeHT HaueneH Ha To, Y4ToObl NokasaTtb, YTO COMMMMNCU3M HEBO3MOXHO 3alUTUTL BykBanbHO,
MOTOMY 4YTO, Cornallasicb ¢ NogobHOM 3aLLMTON, YeNoBeK HESIBHO NPOTMBOpeYmnT eln. Ho Haw npodeccop-
CONMUMCUCT MOF MonbITaTbCsl M3bexaTb 3TOr0 aprymeHTa, cka3aB 4YTO-TO Bpoe: «S Mory 3aluTutb
CONUMCU3M N HEM3MEHHO Aenato 3T0. A 3aluLLato ero He OT APYrux Nogen, NOCKOmMbKY APYruX rnoaen He
CyLLeCTBYeT, HO OT NMPOTUBOMOMOXHbIX apryMeHTOB. OTW apryMeHTbl MonagaroT B Nosfie MOero BHMMaHus
oT J'IIO,D,GVI M3 CHa, KOTOopble BeayT cebsa kak MbiCnAwMe cyulecrtea, 4YaCcTto nNpoTnBonocCTaBnAoLline ceou
MbICITM MOUM. Mosi NeKUuMs U apryMeHTbl, B Hell coaepXalumecsi, HanpasneHbl He Ha To, YToGbl y6eauTb
3TUX NOAEN U3 CHa, a Ha To, YTOObI yoeanTb cebs — noMo4b cebe NPOSCHUTL CBOW MbICINY.

OpHako, ecnu CyLLeCTBYOT UCTOYHMKM MbICNEN, KoTopble BedyT cebs, kak ecru 6bl OHM Obinu
He3aBUCUMbI OT KOFO-J‘II/I60, TO OHWU HenpeMeHHO £Ae8/iqromcs He3aBUCUMbIMU OT koro-nnb6o. Ecnn s
onpenensto «ceba» Kak CO3HaTENbHYK CYLHOCTb, 06najatollyto MbICASIMU U YyBCTBaMW, Hanuyve
KOTOPbIX 51 OCO3Hal, TO «oAM U3 CHa», C KOTOPbIMM £, MNO-BMAMMOMY, B3aUMOLEMWCTBYHD, MO
ONpPEeAEneHnto — HeYTO OTIIMYHOE OT Y3KO OMNPEeLEerieHHOro «MeHs», a MOTOMY s AOSMKEH JonyckaTtb, YTO
KpoMe MeHs1 cylecTByeT 4To-TO ewe. Ecnm 6bl 1 Obin ApbiIM CONUNCMCTOM, Y MeHsl ocTancsi Obl
€[VHCTBEHHbIN BbIXO4: CuYATaTb FOAEN U3 CHA CO34aHUSMM MOEro MOACO3HATENbHOrO0 pasyma |,
crnepoBaTenbHO, 4acTblo «MeHsi» B 6Gonee cBobogHoM cMmbicne. Ho Torga s BblHYXAeH Obin Obl
AONYCTUTb, YTO Y «MEHsI» OYeHb MOFYLLECTBEHHAs CTPYKTypa, Gonbluasi YacTb KOTOPOW He 3aBUCUT OT
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MOEro CO3HaTerNbHOro «si». B pamkax aToW CTPYKTypbl NMPUCYTCTBYIOT HEKOTOPLIE CYLLHOCTU — Moan 13
CHa, — KOTOpble, HECMOTPA Ha TO, 4YTO SBMNATCA BCEro NUlb COCTaBMAKOLWMMKM pasyma
npeanonaraemMoro conuncucra, BeayTt cebst CNoBHO sipble aHTUCONMNCUCTLL. 1 He Mor Bbl HasBaTb cebs
CONMMMNCUCTOM LENIMKOM U MOMHOCTbIO, MOCKOMbKY 3TOr0 B3rnsga npuaepxuBanacb Obl TOMbKO Y3KO
onpegeneHHasa 4actb MeHs. MHOXecTBO, MNO-BUOAMMOMY, OOMbLUMHCTBO MHEHUWA, Haxo4sLMXCs B
npegenax Moero pasyma, B LIeNoM MpOTMBOCTOSNM Gbl conuncuamy. A Mor Obl M3y4nTb «HaPYXHYO»
4YacCTb ce6;| n O6Hapy)|(I/ITb, 4YTO OHa, I'IO—BVI,D,I/IMOMy, nogvnHdaeTcsd OI'Ipe,CI,eJ'IeHHbIM 3aKOHaM, TeM Xe
3aKoHaM, KOTopble, Mo croBaM y4eOHMKOB M3 CHa, NPUMEHMMbI K TOMY, YTO OHW Ha3biBalOT OU3NYECKON
BceneHHoW. A oBHapy»xun Obl, YTO BHELUHSIS YacTb ropasno bonblie BHYyTPeHHeN. [ToMUMo Toro, YTo oHa
coaepxut donblue MbICrel, oHa Takke bonee crioxHa, 6onee pasHoobpasHa u obnagaet OykBanbHO B
acTPOHOMMYECKOE 4YMCrno pa3 OGonblUMM KONMUYECTBOM W3MEPUMbBIX MNEPEMEHHbIX MO CPaBHEHUID C
BHYTPEHHeN obnacTbto.

Bbonee Toro, aTa HapyXHad 4acTb noggaetca Hay4YHOMY MU3YyYEeHUKO C NMOMOLLbHO MeToO0B anuneo.
|_|0CKOJ'Ibe A BblHYXOEH Tenepb onpenenntb 3Ty obnacTtb Kak 4yactb cebs, conmncuam yXe He nMmeet
aprymeHTa npotuB 060CHOBaAHHOCTN TaKoro n3y4eHnd, KOTopoe Tenepb onpenendaetTcda npocto Kak
cbopma camoaHanusa. Conuncuam OOnycKaeT, a B OENCTBUTENbHOCTH, NPpUHNMAET, YTO 3HAaHNE O CaMOM
cebe MOXHO nony4nTb nocpeancTtBsoM CamMmoaHanmaa. OH He MOXeT 00bSABUTL, YTO n3yvyaemblie CyLLHOCTU
M npoueccbl HepearlibHbl, NOCKOJIbKY pealibHOCTb CaMOro cebss — ero ocHoBHOM nocrtynar.

Takum obpas3om, Mbl BUOUM, YTO €Cnv BOCMPUHATH COMNMUMNCU3M BCEPbE3 - €CNW MPUHATb, YTO 3TO
UCTUHA M 4TO BCe 0OOCHOBaHHble OOBLACHEHWUS OOMMKHbI €My B TOYHOCTM COOTBETCTBOBATb, — OH
paspywmuT cam cebsi. Yem xxe conmncuam, ecnv NpuHATL ero Bcepbes, OTNINYaeTCst OT CBOEro pasyMHOro
conepHuka peanunama? Bcero nuub cxemol nepenmeHoBaHusi. Conuncnam HacTamBaeT Ha TOM, YTOObI
HasblBaTb OOBLEKTUBHO pPa3NMyHble BELM (Hanpumep, BHELLUHIOK peanbHOCTb M MOW NoACO3HATENbHbIN
pasyMm unM camoaHanus u Hay4yHoe HabnogeHvue) oanHakoBbIMKU MMeHamu. Ho 3aTem emy npuxoguTcs
nokasblBaTb, YeM OTNNYAOTCS 3TM KaTeropum, NOCPeAcTBOM OOBSCHEHM HA OCHOBE YEro-To Bpoae
«HapyHowm Yactu cebs». Ho Takne gononHuTenbHble 00bACHEHUS He NoHaao6unMck Obl, ecnn 6bl OH He
HacTamBas Ha HeoObSICHMMOM nepeMMmeHoBaHMW. Kpome Toro, commncuam Mor Obl MOCTyNMpoBaTh
CyLLIECTBOBaHME elle OOHOro Kracca MpOLIeCCOB: HEBMAMMbBIX, HEOOBSCHMMbIX MPOLIECCOB, KOTOpbIE
Oal0T pasymMy MIMO3MI0 XU3HU BO BHELUHEN peanbHOCTU. COMMMNCUCT, YBEPEHHbINA, YTO HE CyllecTByeT
HUYEero, KPOMe COOEPXUMOro ero pasyma, Takke OOJPKEH BEPUTb, YTO 3TOT pasyM — siBNEHWE ropasgo
6onee MHoroobpasHoe, YemM 3TO OBbIYHO CYMTaAETCH: OH COAEPXKUT MbICHU, NOAOOHbLIE MbICNSM OPYIrnX
nogen, MbiCnNM O CBONCTBAax MnaHeT, MbICNK, NOA0OHbIE 3aKOHaM PU3UKU. DTN MbICnM peanbHbl. OHU
pa3BMBaIOTCS CIOXHLIM 00pa3oM (MnW 4enatrT BUA, YTO pa3BMBatoTCS), U OHWM 4OCTAaTOYHO HE3aBUCUMBI,
4YTOObI YOMBMATL, pa3oyapoBbLIBaTb, NPOCBELLATbL UM NPOTUMBOPEYMTL TOMY KIaccy MbICIEN, KoTopble
HasblBaloT cebs «s». Takmm o6pas3om, CONMUMCUCTCKOE OObSCHEHME Mupa OCHOBAHO CKOpee Ha
B3aMMOAEWNCTBMM MbICEN, YeM Ha B3auMmogencTBum npeameToB. Ho 3TM MbiciM  peanbHbl U
B3aUMOJENCTBYIOT B COOTBETCTBUM C TEMU K€ 3aKOHaAMW, KOTOpble, MO CrOBaM peanucra, ynpaBnsoT
B3aMMOAENCTBMEM MpeaMeToB. Takum 00pas3om, CONnuMncM3M, Janekmi OoT Toro, 4ToObl cTaTb
MUPOBO33PEHNEM, PA3IIOXKEHHBIM Ha OCHOBHbIE 3fIEMEHTbI, — 3TO peann3M, WCKaXKEHHbI U
OTSArOLLEHHbIA  AOMOSTHUTENbHBIMUA  U3MNULLIHMMK  OONYLIEHUSIMA, — HUKYEMHbIM Garaxom, KOTOpPbIN
NCNONb3YOT TOMBKO B LIENSIX ONpaBAaHus.

3TOT apryMeHT JaeT HaMm BO3MOXXHOCTb 060MTUCH Ge3 ConMMcM3aMa 1 BCeX POACTBEHHbIX EMY TEOPWHN,
KOTOpble HEBO3MOXHO 3aWuTUTb. Mexay NpouYMM, Ha 3TOM OCHOBE Mbl YXKe OTBEpriv OOHO U3
MUPOBO33PEHUIA, MO3UTMBU3M (TEOPUIO O TOM, YTO OECCMbLICIEHHbI BCE YTBEPXKOEHWS, KpoMe Tex,
KOTOpble OMUCbLIBAOT WM NpenckasbiBaloT HabnogeHus). Kak s 3ametun B rmaBe 1, NO3WTUBK3M
MpoBO3rfallaeT CBOK COOGCTBEHHYI GECCMbICNIEHHOCTb, W, CredoBaTerlbHO, ero HeBO3MOXHO CTOWMKO
3awmiaTh.

A MOTOMY Mbl, YCMOKOVBLUWCDH, MOXEM MPOAOIKATb NPUAEepKMBaTbCs pa3yMHOro peanvama U uckaTb
0OBSACHEHNSA C MOMOLLIO Hay4HbIX MeToaoB. OJHaKo B CBETE 3TOro BbiBOAA, YTO Mbl MOXEM cKa3aTb 00
aprymeHTax, cenaBLUnX CONUMNCU3M U POACTBEHHbLIE eMY TEOPUM Ha NEPBbIV B3rNsa4 NpaBAonoA0GHbIMY,
TO €CTb TakMMW, YTO HEBO3MOXHO HM [oKa3aTb MX JIOXKHOCTb, HWM WUCKIOYMTbL UX MOCIe MpoBeAeHus:
aKcrnepumeHTa? KakoB CTaTyc 9TMX apryMeHTOB B HACTOSALLMIA MOMEHT? Ecrn Mbl Tak 1 He Jokasanu, YTo
COJMMCU3M FIOXKEH, U HE UCKIOYMIIM Er0 C MOMOLLbIO 9KCNEPUMEHTA, YTO e Mbl cdenasnu!

OTOT BONPOC COAEPXUT B cebe OonyLieHne OTHOCUTENBHO TOro, YTO TEOPUM MOXHO PacnosioXUTb B
BYOE Mepapxuu: «MateMaTuyeckme» —> «HaydHble» —> «dunocodckme», — B 3aBUCMMOCTU OT
YMEHbLUEHNST CBOUCTBEHHOW UM HagexHocTU. MHorve noayM BOCMPUMHUMALKDT CyLeCTBOBaHWE Takou ue-
papxXun Kak [OMKHOE, HEeCMOTPS Ha TO, YTO CYXAEHUS O CPaBHUTENMbHOW HAOEXHOCTU MOMHOCTLIO
3aBUCAT OT (PMIOCOdCKMX apryMEHTOB, apryMEHTOB, KOTOpble caMu cebsi KnaccnduumnpyoT Kak Becbma
HeHagexHble! B oencTtBUTENbHOCTU, MbICIb 06 3TOW Mepapxun CpPoOLHU OlwMbKe pedyKUMOHUCTOB, O
KOTOpOM A pacckasbiBan B rnase 1 (Teopum O TOM, YTO MUKPOCKOMMYECKME 3aKOHbl M aBneHus 6onee

41



www.koob.ru
dyHOaMeHTanbHbI, Yem wucxoadawme). To Ke AonylleHue MpUCYTCTBYeT B WHAYKTMBU3ME, KOTOPbIA
rnonaraeTt, YTO Mbl MOXXeM ObITb aBCOMOTHO YBEPEHbI B BbIBOA4AX MaTeMaTUYEeCKMX OoKasaTernbCTB, Mo-
TOMY YTO OHM OEOYKTUBHbI, B pa3yMHbIX Mpefenax yBepeHbl B Hay4HbIX gOKa3aTenbCTBax, MOTOMY YTO
OHW  «UHOYKTUBHbLI» W  UCMbITbIBATb BEYHYH HEPELUNTENIbHOCTb OTHOCUTENbHO  PUNOCOCKNX
A0oKa3aTenbCTB, KOTOPbIE MHAYKTUBU3M CUMTAET NOYTM AESIOM BKyca.

Ho HWM 04HO U3 3TNX YTBEPXKAEHUIN HE COOTBETCTBYET UCTUHE. OOBACHEHUS HE JOKa3bIBAOT CPeacTBa,
C TMOMOLLbID KOTOPbIX OHW ObiNMM MNOMy4YeHbl; WX [AOKasblBaeT WX Jfydwasd, MO CPaBHEHUK C
KOHKYPUPYIOLUMK 0OBACHEHMSIMU, CMOCOOHOCTL pellaTb 3adayn, KOTOpbIM OHM agpecoBaHbl. VIMEHHO
MO3TOMY TakKMM HEnpeodoMMbIM MOXET OblTb apryMeHT, CBSI3@HHbIA C TEM, YTO TEOPUID HEBO3MOXHO
3awumumes. MNpegckasaHve unu nioboe JonylieHne, KOTOpoe HEBO3MOXHO 3alUUTUTb, TEM HE MeEHee,
MOXET 0CTaBaTbCs UCTUHHBIM, HO OOBbSCHEHNE, KOTOPOE HEBO3MOXHO 3aLMTUTL, — 3TO HE 0OBbSICHEHME.
OTKka3 OT «nMpPOoCTbIX» OOBACHEHUA HA OCHOBE MX HEOOKa3aHHOCTU KaKUM-TO ep8uYHbIM 0OBSACHEHNEM
Hen30eXXHO TOSMKaeT YenoBeka K TLWEeTHbIM MOMCKaM NEPBUYHOIO MCTOYHMKA AOKa3aTenbCcTBa. A TakoBOro
He cyLlecTByerT.

He cywecrtByeT M wuepapxmy HaOEXHOCTM OT MaTemMaTMyYecKMx aprymMeHToB K HayyHbIM WU
dmnocodckmm. HekoTopble dunocodckme AokasaTenbCTBa, BKMOYad [oKa3aTeNbCTBO  FIOXKHOCTU
conuncusma, ropasgo 6onee HeonpoBEPXKMMbI, YeM HayyHble. B eNCTBMTENbHOCTH, KaXgoe HayydHoe
AoKa3aTenbCTBO NPUHMMAaET FOXHOCTb HEe TOMbKO CONMUMACKM3Ma, HO U Apyrux mnocodCKux Teopun,
BKNtoYas noboe KONMMYeCcTBO BapWaHTOB COMUMCU3Ma, KOTopble MOMM Obl NPOTUBOPEYUTL OCOBLIM
YacTsaM Hay4yHOro JokasartenbcrBa. fA Takke nokaxy (B rmase 10), YTO Aaxe 4MCTO MaTeMaTudeckue
JoKasaTenbCTBa MOMNy4alT CBOK HAOAEXHOCTb M3  (PM3MYecKnx U (pUnocoqcknx Teopun,
nogaepKuBatoLLnX 1x, 1, cnegoBaTernibHO, He MoryT obecnednTb abCcontoTHYI0 OnpeaeneHHOCTb.

MpuHSB peanvam, Mbl MOCTOSIHHO CTankKMBaeMcs C MPUHSATUEM peLUEeHUIn OTHOCUTENBHO peanbHOCTU
KaTeropui, Ha KOTOpble CCblIaeMCsa NpU KOHKYypupyloWmx o0B6baAcHeHusx. lNMpuHATb pelwweHne o6 unx
HepeanbHOCTW (Kak Mbl caenanu 37O B Cly4vae C «aHrenbCKov» Teopuen ABWXKEeHUS NnaHeT) — Bce
paBHO, YTO OTBEPrHyTb COOTBETCTBYHOLUME OOBACHEHUs. TakuMm 06pas3oM, NpuW MOUCKE U CPaBHEHUM
0ObSACHEHWI HaM HY>KHO He4To Gonbllee, YeM ONpOBEPXeHWe conuncmama. Ham Hy>XHO HaWTu NpUYMHBI
NPUHATUSA WU OTBEPXKEHUS hakTa CyLecTBOBaHWUS TeX KaTeropui, KoTopble MOryT MOsIBUTLCH B
KOHKYPVPYIOLLMX Teopusix; APYrMMU CrnoBaMu, HaM Heobxoaum Kputepui peanbHocTW. besycnosHo,
Hemnb3s OXnaaTtb, YTO Mbl HAWAEM KOHEYHbIV 1 6e30WnB0oYHbIV KpUTEPUIA. Halm cy>xaeHns o ToM, 4To
peanbHO, a YTO — HeT, BCerga 3aBUCAT OT PasfMyHbIX 0ObACHEHWI, KOTOPble HaM AOCTYMHblI U MHOTAA
MEHSIOTCA N0 Mepe TOoro, Kak Halm obbsACHeHUs cTaHoBATCHA 6onee coBeplueHHbIMU. B aesaTHaguatom
BEeKke maro 4yto ¢ 6onbluen yBepeHHOCTbI0 nocuntanu 6bl peanbHee cunbl TAroTeHus. OHa He TOMbKo
dvrypupoBana B cucteMe 3akoHOB HbloTOHa, KOTOpasi B TO BPEMSI HE MMerNa KOHKYPEHTOB, ee MOr Mo-
YyBCTBOBAaTb KaXAbli, MOCTOSHHO, AaXe C 3aKpbITbIMW rMasaMyM — Wnu Tak Bcem kasanocb. CerogHs mbl
NMOHMMaeM TAroTeHME He Yepe3 Teoputo HbloTOHa, a Yepes Teopuo SNHLLTENHA, U Mbl 3HAEM, YTO TakoMn
cunbl He cywecTtByeT. Mbl ee He u4yBcTByem! Mbl NpoCTO 4yBCTBYEM COMPOTMBIIEHWE, KOTOpPOE
NpensaTcTByeT HalleMy MPOHUKHOBEHUIO B 3eMMo Nof HalwuMMuM HoramMu. HWYTO He TAHET Hac BHUS.
EonHcTBEHHasA npuynHa, NnoyeMy Mbl Nagjaem, Korga Tepsem onopy, 3akmyaeTcs B TOM, YTO CTPYKTypa
NPOCTPAHCTBA Y BPEMEHU, B KOTOPOW Mbl CYLLECTBYEM, UCKPUBIEHA.

N3MeHSAI0TCA He TONMbKO 0ObACHEHUS, MOCTENEHHO U3MEHSIOTCA (CTaHOBATCA Bonee coBepLUEHHbIMN)
HaLwm KpUTEPUN N NpeacTaBreHne O TOM, YTO JOJPKHO cunTaTbesd 0bbAcHeHneM. Takum o6pasom, CinCok
npuemriemblx cnocoboB obbsacCHeHUs Bcerga byaet octaBaTbCA OTKPLITLIM CBEpXY, a MOTOMY M CMMCOK
npuemremMblXx KpUTEpPUEB pearnbHOCTM AOMKEeH ocTaBaTbCA TakuMm xe. Ho 4To ke npucyTcTByeT B
00bSACHEHNWN, — €CMK MO KaKMM-TO MPUYMHAM Mbl CYMTAEM €ro yaoBIEeTBOPUTENbHbIM, — YTO JOKHO
3acTaBuMTb Hac knaccuduumpoBaTb OOHM BELWM Kak pearnbHble, a [Apyrve Kak WNni30pHble Unm
BOOOpaxaeMble?

Ixenmc Bocyann B cBoel kHuUre «Johnson's Life»® pacckasbiBaeT, kak OH U OOKTOp [)KOHCOH
obcyxganuM CONnMNCUCTCKYHD Teoputo enuckona bepknu o HecylwecTBOBaHUM MaTepuaribHOro mwupa.
Bocyann 3ameTun, 4YTo, XOTS HUKTO HE BEPUT B 3Ty TEOPUIO, HUKTO BCE K€ HE MOXET €€ OMNpPOBEPrHyTh.
[oktop [KOHCOH nHyn 60nbLION KameHb M, MOYYBCTBOBAB OTAAyy B HOre. ckasan: «f onpoBepraro ee
eom mak». OH umen B Buay, YTO OTpULUaHME CYyLIECTBOBaHUS kamMHs bBepknu HecoBMecTMMo ¢
obOHapyXeHHbIM MM 0ObsCHEHMEM B BuAe OTAauM, KOTOPYK OH nodyBcTBOBan cam. Conuncusam He B
COCTOSIHMM AaTb HU OOHOro OOBACHEHMSI TOro, Nodemy 3TOT UNu NOGON APYronM IKCNEPUMEHT UMeeT
UMEHHO Takon pesynbTaTt. YTobbl 06BACHUTL TO BO3OENCTBUE, KOTOPOE OKasan Ha Hero KameHb, JOKTOP
IDKOHCOH Obin BblIHY»XOeH cchopmMupoBaTh Kakylo-nMOO TOYKY 3peHWst OTHOCMTENBbHO MPUPOAbLI KaMHEW.
BbinM N OHM 4acTbi0 HE3aBUCUMOW BHELLUHEW peanbHOCTM WM Nfodom ero BoobpaxeHus? B
nocrnegHem crniydae emy npuwinocb Obl caenaTh BbIBOA, YTO «ero BoobpaxkeHue» camo no cebe —

& «KusHb [xoHCOHa»
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rpoMagHas, CrnoXHasl, aBTOHOMHasa BcerieHHas. Ta ke gunemma BO3HMKNa Obl nepen npodeccopoM-
CONMMUMNCUCTOM, KOTOPbIA, ecnn Bbl CTpEMUICH K 0O bACHEHUSAM, BbIHYXXAEH Obinl Obl CHOPMUPOBATL CBOHO
TOYKY 3pEHUS OTHOCUTENBHO NpupoAbl cnywartenen. N VHKBu3numMm Nnpywnock 6bl NPUHATE TOYKY 3pEHUS
NCTOYHMKA 3aKOHOMEPHOCTU, Nexallen B OCHOBE ABW)KEHUS MriaHeT, 3aKOHOMEPHOCTU, KOTOPYIO MOXHO
0OBACHUTB, TOMbKO CCbINIAACh Ha renMoLEeHTPUYECKyto Teoputo. MNpuHATME cBOEn COBCTBEHHON MO3NLMM
B kayecTBe OObACHEHUA Mupa npumeeno Obl BCex 3TUX NOgen HENoCpeACTBEHHO K peanusmy w
paunoHanuamy [lanuneo. Ho mnoes goktopa [)KOHCOHa — 3TO HeYTO Gornbluee, YEM ONpPOBEpPXEHMEe
conuncusma. OHa Takke nokasblBaeT KpUTepur peanbHOCTW, UCMOMb3yeMbl B HayKe, a UMEHHO: ecu
Umo-mo Moxem okazamb omgemHoe eo3delicmeue, 3Hadyum oHo cyujecmgayem. «Oka3aTb OTBETHOE
BO3J4eNCTBUE» B JAHHOM Cry4yae He 0653aTenbHO 03HayaeT, YTo Tak Ha3blBaeMbll OOBbEKT pearMpyeT Ha
TO, YTO €ro MHynM — YTO Ha HEro okasanu ranyeckoe BO3LENCTBME, Kak Ha KaMeHb AoKTopa [>KoHCoHa.
[ocTaTo4Ho TOro, 4TO, KOrga Mbl «MMHAEM» YTO-TO, 3TOT OOBLEKT BO3OENCTBYET Ha Hac cnocobamu, KoTo-
pble TpebyloT He3aBMCMMOro obbsicHeHus. Hanpumep, y lManuneo He GbiNo cpeAcTB BO3AEWCTBUS Ha
nnaHeTbl, HO OH MOr BO3[AENCTBOBATb Ha CBET, UCXOOAWMN OT HMX. Ero aKkBMBaneHTOM MMHaHWUS KaMHS
ObINO NMpenoMieHne 3TOro CBeTa 4Yepe3 NMH3bl TENeckomnoB W rnasa. 3TOT CBET pearnposarn, «BO3-
OEeNCTBySA» Ha ceTyaTKy ero rnas. Ml ato oTBeTHOEe BO3A4EWCTBME MO3BONMIIO €My cAenaTtb BbIBOL He
TONbKO O peanbHOCTU CBETA, HO U O pearnbHOCTU refMoLEeHTPUYECKOro ABUXKEHMS NnaHeT, Heobxoanmoro
Ans 00bSACHEeHNs KapTUH NagaloLLero ceeTa.

Kctatn, goktop [PKOHCOH TOXe HemnocpeacTBEeHHO He MuHan KamHs. YernoBek — 3TO pasyMm, a He
Teno. [okTtop [PKOHCOH, KOTOPbIA MNPOBEN 3TOT 3KCMEepUMEeHT, Obin pa3ymMoM, K 3TOT pasyMm
HENoCpPeaCTBEHHO «BO3OENCTBOBAs» BCEro NUWb Ha HECKONIbKO HEPBOB, KOTOpblIE Mepedanu curHarn
MYyCKyrnaMm, MOATONKHYBLUMM €ro Hory K KamHi. Bckope nocne atoro Joktop [KOHCOH OLWyTWs, 4TO
KaMeHb «OKasaséli OTBETHOE BO34EeNCTBME», HO OMATb NUWb KOCBEHHO, NMocre TOoro, Kak ygap cosgan
AaBrneHue B ero 60TUHKE, MOTOM B €ro KOXe, a MOTOM MPUBES K NOSIBIIEHUIO SMNEKTPUYECKMX MMMNYIIbCOB B
ero HepBax U Tak ganee. Pasym goktopa [IKOHCOHa, Kak u pasym [anuneo u pasym nwoboro gpyroro
YyenoBeka, «BO3LENCTBOBAN» Ha HEpBbI, «Morfiyyan OT HUX OTBETHOE BO3AEWCTBME» W Aenan BbiBOA4 O
CyLLLECTBOBaAHUN M CBOWCTBAxX pearibHOCTWU, OCHOBbLIBAsSICb Ha OAHWUX B3ammoaenctsusax. Kakod BbiBOA,
OTHOCUTESNBHO peanbHOCTU UMerN NpaBo caenatb AOKTOp [KOHCOH, 3aBUCUT OT TOro, Kakoe Haunyuilee
00bsiCHEHNe OH MoOr JdaTtb npoucwepwemy. Hanpumep, ecnv Obl eMy nokasanocb, YTO OLUyLleHue
3aBUCUT TONIbKO OT PaCTSKEHUS] HOTWM, a He OT BHELIHWX (DAKTOPOB, TO OH, BO3MOXHO, cyen Obl 3TO
CBOWCTBOM CBOEW HOMM WNW TONbKO CBOEro pasyma. Bo3amMoxHo, oH cTpagan ot 6omnesHu, koTtopas
nposiBNsinacb B OLYLEHNUN OTAaun, korga Obl OH HWU NpOTArMBan Hory onpeeneHHsiM obpasom. Ho B
OEenCcTBMTENbHOCTN OTAava 3aBucernia OT TOro, YTO Aefian KaMeHb: HanpuMmep, Haxoguncsa B onpegeneH-
HOM MecCTe, YTO, B CBOK o4yepefb, ObiIo CBSI3aHO C APYrMMU OENCTBUSIMA, NMPOU3BOAMMBIMU KaMHEM,
Hanpumep, OH Obin BMAMM WNU BO3LOEWCTBOBAsN Ha mntoden, koTopble ero nuHanu. [doktop [KOHCOH
owlyuiars, 4To 3T AeNCTBUS aBTOHOMHbI (HE3aBMCUMbI OT HEr0) N JOCTAaTOYHO CroXHbl. CnegoBaTtenbHo,
00bsACHEHNE peanucToB, NOYEMYy KaMeHb AaeT OLLyLeHne OTAauu, BKIOYaET B cebs CNOXHYH NCTOPUIO
0 4eM-TO aBTOHOMHOM. Ho n 0ObsiCHEHMEe cOonUNCUCTOB AenaeT TOo e camoe. B pencreutenbHocTy,
noboe 00bACHEHNE SABNEHUSI OTAAYM HOMM — 00s3aTeNbHO «CIOXHAsA UCTOPUSI O YEM-TO aBTOHOMHOM».
B cywHoCT! OHO JOMKHO Gbl cTaTh UcTopuen kamHs. ConuncucT Hasean Gbl ero KaMHEM U3 CHa, HO, He
cuMTast 3TOro Has3BaHus, UICTOPUM CONUIMCUCTA N peanncTa MMenun bl OONH N TOT XXe CLeHapui.

Mow paccka3 0 TeHAX M napannesibHbIX BCEMEHHbIX B rnaee 2 Obin CBSA3aH C BOMPOCOM O TOM, 4TO
CYLLIECTBYET, @ YTO HET; U HESABHO C TEM, YTO CUYMTaTb 4OKA3aTEeNbCTBOM CYLLECTBOBAHWS, a YTO HeT. A
BOCMOMb30Bancsa kpurepuem fokrtopa [xoHcoHa. BepHemcs k Todke X Ha 3akpaHe, u3obpakeHHOM Ha
pucyHke 2.7 (c. 46). 3Ta Touka ocBellleHa TOMbKO MpU ABYX OTKPbITbIX LUENsX, HO CTaHOBUTCH TEMHOW,
Korga OTKpbIBaloT elle ABe wenu. A ckasarn, Y4To «HeusbexeH» BbiBO4 O TOM, YTO 4epe3 BTOpyk napy
Lienen OOIMKHO MpOXOOUTb Ymo-mo, YTO MEeLlaeT CBETY, Mpoxoadlemy 4Yepes MNepByl napy Lienewn,
OOCTUIHYTb TOYKM X. Takoln BbIBOA /I02UYECKU HEMNb3SA Ha3BaTb HEM3OEXHBIM, MOCKOSBbKY ecnv Obl Mbl He
nckanm obbACHEHMIN, Mbl MPOCTO MOrMK Bbl cKa3aTb, YTO POTOHbI, KOTOPbIE Mbl BUAMM, BEAYT cebs Tak,
C/I08HO HEYTO, Mpoxofsilee Yepe3 BTOPYH Napy Lenen, OTKIMOHUIO TPaeKTOpuio NX OBUMXEHUS, HO Ha
CaMOM [ene 3TOro HeYyTo TaM HeT. TOYHO Takke AokTop [PKOHCOH MOr cKkas3aTb, YTO OH MO4YyBCTBOBar
oTgayvy B Hore, C/I08HO TaM nobbiBan KaMeHb, HO Ha CaMOM Aene TaM Hu4yero He Obino. VHkBManums
yTBEpPXAana, YTo TONbKO KaXeTCH, YTO NraHeTbl ABWMXKYTCS TaK, CIOBHO U OHU, 1 3eMnsi HAaXOAsTCs Ha
opb6ute Bokpyr ConHua, HO Ha cCaMOM Aerne OHU OBWXYTCSA BOKpYr HenogswkHon 3emnu. Ho ecnu Hawa
uenb — O6bACHUTL OBWXKEHME NNAHET UK ABMXEHME (POTOHOB, TO Mbl JOIMKHbI CAenaTh TO Xe caMoe,
yTO caenan AokTop [PKOHCOH. Mbl AOMKHBI MPUHATE METOAONOrMYecKoe NpaBuno, YTo ecrnm YTo-To BeaeT
cebs Tak, CMOBHO OHO CYLUECTBYET, OKa3blBas OTBETHOE BO3AEWCTBUE, TO 3TO BO3LENCTBME creayeT
paccmaTpuBaTb Kak [OKa3aTenbCTBO CYLLECTBOBaHWS 3TOro obbekta. TeHeBble (DOTOHbI OKa3biBalOT
OTBETHOE BO3JENCTBUE Ha pearibHble (DOTOHbI, @, 3HA4YUT, TEHEBbIE (DOTOHbI CYLLIECTBYIOT.
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Moxem nun mbl NogobHbIM 06pa3oM caenaTb BbIBO4 U3 KpUTepust 4okTopa [DKOHCOHA, YTO «NMnaHeThl
OBWXYTCS TaK, CIIOBHO WX TONKAKOT aHresnbl, a, CriefoBaTeNbHO, aHrenbl CyLWecTBYOT»? HeT, HO TOmMbKO
MOTOMY, YTO Y Hac ecTb 0b6bsiCHeHMe nydwe. Henb3sa ckasaTb, YTO aHrenbckasi Teopusa OBMXKEHUS NIiaHeT
MOIHOCMbIO NWeHa A0CTOMHCTB. OHa OObBbACHSET, Novemy nraHeTbl OBWXKYTCA HEe3aBUCMMO OT
HebecHonm cdhepbl, U 9TO OENCTBUTENBHO MOAHMMAET ee Hapg conuncMaMoMm. Ho oHa He oGbsACHSET,
nMoYyemMy aHrenbl TOMKaKT MfaHeTbl NO AaHHOMY Habopy opbuT, a He No KakoMy-TO OPyromy, unu, B
YaCTHOCTK, nNo4YemMy OHW TOJKaAKT MnNnaHeTbl, CINOBHO WX [ABWXEHWe onpeaensaetcd KpI/IBI/I3HOI7I
NPOCTPaHCTBa M BPEeMEHU, YHUBEepCarbHbIMW 3aKOHaMWU TEOPUU OTHOCUTENbHOCTU. BOT nouemy Teopus
aHreroB Kak 00bsICHEHNE HE MOXET KOHKYpUPOBaTb C TEOPUSIMU COBPEMEHHON (PU3NKN.

ToyHO Takke MOCTYNMPOBaTb, YTO aHrenbl NPOXOAdAT Yepe3 BTOPYK napy Lenew u OTKIIOHSIOT Halu
¢OTOHbI, ByaeT nyyiwe, Yem Hudero. Ho Mbl MOxeM cgenatb ewe nydwe. Mbl TOYHO 3HaeM, Kak 3Tu
aHrenbl OOMKHbI BecTu cebsi: coBcem Kak pOoTOHbl. Takum o6pas3om, y Hac ecTb Bblbop mexay
00bACHEHNEM, OCHOBaHHbIM Ha HEBUOUMbLIX aHrenax, NpUTBOPSALLMXCA POTOHaMU, U OOBbACHEHUEM,
OCHOBaHHbIM Ha HeBUAUMbIX POTOHax. [py OTCYTCTBUM HE3ABUCUMOTO OOBACHEHUS, MOYEMY aHrenbl
OOIMKHbI MPUTBOPATLCHA DOTOHAMU, NocrnegHee OObACHEHNE CYMTAEM NydLle NePBOro.

Mbl He 4yBCTBYEM MPUCYTCTBUS CBOUX [ABOWMHUKOB B APYrMX BCENEHHbIX. TOYHO TakKe WHKBU3UTOPDI
He 4yBCTBOBanu, YTo 3emns nof nx Horamu BepTuTcH. W Bce-Takm oHa BepTuTca! Tenepb paccmMoTpuMm,
4YTO Obl Mbl YyBCTBOBamNM, ecnm 6bl CyLLLECTBOBaNM BO MHOXECTBE KOMWUA, B3aMOAENCTBYS TOMbKO Yepes
He3ameTHble criabble BO3AENCTBMSA KBAHTOBOW MHTepdepeHuun. ITO IKBMBANEHTHO TOMY, YTO Aenarn
[anuneo, korga aHanuaupoBan, kak 6bl Mbl nodvyeBcTBoBanuM 3emnto, ecnu 6bl OHa gBuranacb B
COOTBETCTBMU C renunoLeHTpuyeckon Teopuen. OH OTKPbIS, YTO ABWXeHune Obino Obl HeowyTMmo. Ho,
BO3MOXHO, CMOBO «HEOLLYTUMO» B [AaHHOM Clny4ae He COBCEM YMecCTHo. Hu asumxeHue 3emnn, Hu
NPUCYTCTBME NaparnmesbHbIX BCEMNEHHbIX HEBO3MOXHO OLLYTUTb HEnocpeACcTBEHHO, HO Torga Herb3s
OLWYTUTb Hu4ero (kpome, Moxanymn, cBoero COOCTBEHHOro NycTOro CyLleCTBOBaHWSA, €Cni CrnpaBeanuB
aprymeHT [lekapTta). Ho 1 T0 u gpyroe MOXHO OLWYTUTb B TOM CMbICII€, YTO OHW OLLYTUMO «OKa3blBaloT
OTBETHOE BO3OEWNCTBUE» HA HAC, €Crv Mbl U3y4aeM MX C MOMOLLbIO HAayYHbIX MHCTPYMEHTOB. Mbl MOXeM
BMOETb, Kak MaATHWK PyKO packauMBaeTcd B MNMIOCKOCTM, KOTOpask MOCTEMNeHHO MOoBOpayvBaeTcs,
nokasblBas 3TUM BpalleHne 3emnun, KoTopas noA Hew HaxoauTcd. Mbl MOXeM OBHapyxuTb (DOTOHBI,
KOTOpblE OTKIOHUNUCL U3-3a UHTEpdIEepPEHLNN CO CBOMMW ABOMHUKaMWN U3 Apyron BceneHHon. U 1o, 4to
YyBCTBA, C KOTOPbIMW Mbl POAUIIUCHL, HE MPUCNOCOONEHbl OWwyllaTh BCe 9TO «HEMNOCPEACTBEHHO», —
BCEro NuLLb CNy4anHoOCTb, KOTopas NpousoLna B pesynbTate 3BONIOLUNN.

HeocnoprMon Teopuio CyLLeCTBOBaHUS AeriaeT He curia OTBETHOW peakumu 4ero Obl TO HU Gblino.
BaxxHa ponb Takom Teopum B OOBACHEHUSX. A yxe npuBoaun npumepbl M3 ¢U3NKW, Korga COBCEM
KpoLLeyHas «O0TBETHasi peakums» npuBoguna Hac K rpaHauo3HbIM BbiIBO4AM OTHOCUTENbBHO pearibHOCTH,
noTOMy 4TO ApyrMx OObACHEHUM y Hac He 6bino. MoxeT npousonTn u obpartHoe: ecnv cpeau
KOHKYPVPYIOLLMX OOBbACHEHWA HeT onpegeneHHoro nobeauTens, TO aXe OYEeHb CUIbHas «OTBETHas
peakuma» MOXeT He y6eLI,VITb Hac B TOM, 4TO npep,nonaraeMbm MUCTOYHUK MMeeT He3aBUCUMYIO
peanbHOCTb. Hanpumep, ogHaxabl Bbl MOXeTe YBUAETb, YTO Ha BaC Hamnanu yxacHble YygoBulla — a
NMoTOM Bbl NMpocHeTecb. [axe ecnu obbsCHEHME, KOTOPOE OHW MOPOoAWNM B BalleM pasyMe, KaXeTcs
aZlekBaTHbIM, BCE PaBHO HepalMoHanbHO AenaTb BblBO O CYLLECTBOBaHWW Takux 4yaoBull B pusu-
yeckoM Mupe. Ecnu mngs no oxvBneHHoW ynuue, Bbl MOYYBCTBOBANW BHe3anHyt 6onb B nnede, u
OMSAHYBLUMCb, HE OBHAPYXUNM HUYEro, Yto 0OBACHUNO Obl 3Ty O0nb, Bbl, BO3MOXHO, 3axoTenu Obl
y3HaTb, Obina v 6onb Bbi3BaHa MOACO3HATENbHOM YacTbio BalIEro pa3yma, BalMM TENIOM UMK YeM-TO
n3BHe. Bbl MOrmm cyecTb 803MOXHbBIM, YTO KakOW-TO CNPSITABLUMMACS LUYTHWUK BbICTPENUN B Bac U3
MHEBMATMYECKOTO PYXXbS, HO Bbl HE MO caenaTtb BbIBOA O pearibHOM CyLLeCTBOBaHUM 3TOrO YeroBeka.
Ho ecnu Obl Bbl yBUAENM KaTsALYOCS NO TpOTyapy OPOOMHKY OT MHEBMATUYECKOTO PYXXbsi, Bbl MOIMu Obl
3aKnw4ynTb, YTO HN OOHO obbsACHEHNE He pewaeT 3agady nydule, 4emMm 0ObSACHEHNE C MHEBMAaTUYECKUM
PyXb€M, U B 3TOM Crny4vae Bbl Obl MPUHANM 3TO 06bsCHeHue. [pyrumu crioBamu, npegBapuTenbHO Bbl
BbICKa3anu Obl noragky o cyuleCctsoBaHMK YesloBeKa, KOTOpOoro He Buaenn n He Mornm BnaeTb n3-3a ero
ponu B Haunydwem (M3 UMEHLUNXCA Yy Bac) OObACHEHUU. FCHO, YTO Teopus CyLLEeCTBOBAHWUS Takoro
YyerioBeka He sIBNSIETCA NIOrMYECKMM CreAcTBMEM pesynbTaTa HabnwogeHun (B KayecTBe KOTOpPOro B
OaHHOM crny4yae BbICTynaeT oTAenbHoe HabnwopeHue). Kpome Toro, ata Teopusi He NpuHMMaeT opMy
KMHOYKTUBHOrO 0006LLEHNSI», HaNpPUMepP, ecnu Bbl NMPOBeAETE TOT XKE CaMbIi 3KCMEPUMEHT, Bbl MOXETE
nonyyYnTb APYron pesynbTar. ATy TEOPUIO TaKkKe Hemb3st MPOBEPUTH IKCMEPUMEHTANIBHO: SKCNEPUMEHT
He MOXeT [oKa3aTb OTCYTCTBUE CMpsATaBLUErocsl WyTHWKA. HecMoTpst Ha Bce 3TO, apryMeHT B MOMb3y
3TON Teopum Mor Obl ObITb YpesBblHaWHO ybeauTenbHbIM, ecnu Obl nNpeacTtaBnsan cobon nydwee
00ObsICHEHNE.

Bcskui pa3, Korga 4 noJjib3oBarca Kputepunem [OOKTopa IbxoHcoHa ans npuBegeHna OoBoaoB B
3awmnTy pearnbHOCTU Yero-nmbo, ocobeHHO BaXKHbIM Bcerga okasbiBanocb 0OQHO CBOWNCTBO — C/IOXKHOCMb.
Mbl npegno4ymntaem npocTbie OOBSACHEHNS] CMOXKHbIM. Kpome TOro, Mbl npeanovynTaem 00BACHEHNS,
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KOTOpble CNOCOBHbI y4eCcTb AeTanu U CIOXHOCTb, OO bACHEHUSAM, KOTOPbIE MOMYT Y4ECTb TOMBKO NPOCThIE
acnekTbl siBeHW. B cooTBeTCTBMM C KpuTepmem Adoktopa [)KOHCOHa criefyeT cunTaTb pearbHbiMU Te
CINOXHbIE KaTeropmu, KOTOpble, €CNN Mbl HE COYMTEM WX pearibHbIMW, YCMOXHAT Hawu OObACHEeHUS.
Hanpumep, Mbl OOMKHbI cYMTaTh pearibHbIMU MAaHeTbl, MOTOMY YTO B MPOTMBHOM Crydae Mbl Gygem
BbIHY>XXAEHbI MPUHATbE CMOXHbIE OOBACHEHWST O KOCMWYECKOM MraHeTapun, o6 M3MEHEHHbIX 3akoHax
¢dur3unkm, 06 aHrenax unm 0 Yem-To eLle, YTo Npy STOM AONyLLEHUN AaBano Obl HAM UAO3UD TOro, YTO B
KOCMUYECKOM MPOCTPaHCTBE €CTb MMaHeThl.

Takum obpasom, HabnogaeMas CNoXHOCTb CTPYKTYpbl UM NOBeAeHUs Kakoro-nnbo obbekta - aT1o
YacTb [oKa3aTenbCTBa peanbHOCTM 3Toro obbekta. Ho 310 He pocTatodHoe [oKasaTenbcTBo. Mbl,
Hanpumep, He CYMTaeM CBOM OTPaXeHWsl B 3epkane peanbHbiMu nogbMu. besycnosHo, camun nnnwsun
— 3TO pearbHble umsnyeckne npouecchbl. Ho nnno3opHbie 06bEKTHI KOTOPbLIE OHM HaM MOKa3bIBaKT, HE
HY)KHO CYMTaTb pearbHbIMWU, NOTOMY YTO UX CMIOXHOCTb MPOMCTEKAET M3 YEro-To elle. VX CnoXHOCTb He
ABNseTca asmoHOMHoU. [ovyemMy Mbl NPUHUMAaEM «3epKaribHYl» TeOpUuo OTPaKEeHWW, HO OoTBepraemM
Teoputo COMHEYHOW CUCTEMBI «Kak nnaHetapua»? oTomMy 4TO, MMesi NpOCToe OOBbACHEHWEe LEeNCTBUSA
3epkan, Mbl MOXEM MOHSATb, YTO HNYEro U3 TOro, YTO Mbl BUOUM B HUX, B AENCTBUTENBHOCTU 3@ HAMU He
HaxoguTcsa. B ganbHenwmx obbACHEHMAX HET HEOOXOOUMOCTU, NOTOMY YTO OTPaXKEHUsl, HECMOTPSA Ha
BCIO CBOI CITOXXHOCTb, HE ABMSIOTCA aBTOHOMHBLIMW — BCH CBOK CIIOXXHOCTb OHW MPOCTO NMEPEHSANN C
Hawen cTopoHbl 3epkana. C nmaHeTamu Bce 0GCTOUT MHade. Teopusi O TOM, YTO KOCMMWYECKWUW
nnaHeTapun pearieH M 4YTO 3a HMM HUYEro HeT, TOMbKO ycyrybnset 3agadvy. MockombKy, NpuHSAB 3Ty
TEOpU1Io, BMECTO TOro 4YTOObl MPOCTO Yy3HATb NpuHUMN gencTBus CONHEeYHOW cucTembl, HaM CHadvana
NpuWAoCck Obl CIPOCUTE O MPUHUMMNE OENCTBUSA MraHeTapus M TOMbKO MOMOM O MPUHUMNE OEeNCTBuS
ConHe4yHOM cuCTeMbl, KOTOpYyK 3TOT nnaHeTapui npeacrtasndetr. Mbl He cmornm Obl nsbexatb
rnocnegHero BOMpoca, MOBTOPSAKLWEro TOT BOMPOC Ha KOTOPbI Mbl MbiTanucb OTBETUTb B MEPBYHO
oyepedb. Tenepb Mbl MOXeM nepedpasmpoBaTth Kputepun goktopa [)kKoHCcoHa cnegyowmum obpasom:

Ecnun, B cooTBeTCcTBUMM C I'IpOCTeIZLIJVIM 00bsICHEHNEM, Kakas-nmbo KaTteropuna ABndeTcd CINOXHOW "
aBTOHOMHOW, 3Ha4YnT, aTa KaTteropud pearnbHa.

Teopusi CrOXHOCMU BbIMUCNEHUA — 3TO OTpPaACib TEOPUM BbIYMUCIIUTENBHBLIX CUCTEM, KOTOpasi
CcBsi3aHa C TEM, KakMe pecypcbl (Kak-TO: BpeMsi OObemM namsaATU MM 3HEeprusl) Heobxooumbl Ans
BbINONTHEHNS] AaHHbLIX KNaccoB BbluMcneHunin. CrnoXHOCTb OTpe3ka MHGopMauun onpedensieTcs Ha oc-
HOBE BbIYMCIUTENBHBIX PECYPCOB (KaK-TO: AfIMHA NPOrpaMmbl, KONIMYECTBO BbIYUCIIUTENbHBLIX 3TANoB UMK
obbeMm namsTn), KoTopble MNOHagobwnMce Obl KOMMNbIOTEPY ANs BOCMNPOM3BEAEHUS 3TOrO OTpeska
nHpopmaumn. Icnonb3yoT HECKOMBKO pasfnUYHbIX ONpeaeneHnin CIIOXKHOCTU, Kakaoe U3 KOTOpbIX MMeeT
cBok obnactb nNpuMmeHeHusi. B gaHHOM crnydae Hac He BOSHYKT TOYHblE OMNpeAerneHusi, HO BCe OHU
OCHOBaHbl Ha Maee O TOM, YTO CIIOXHbIA Mpouecc — 3TO MPOLECC, KOTOPbIN B AEUCTBUTESNIbHOCTU
npeacTaBnsieT Ham pesyrbTaTbl OOLLMPHOro BbluMcneHnsa. MNnaHeTapuin XopoLLo UAMOCTPUPYET CMbICH, B
KOTOPOM [BWXXEHWE NMaHeT «npeAcTaBnseT Ham pesynbTaTbl OOWMPHOrO BblYMCAEHUSA». [peanonoxum,
4YTO nnaHeTapueM ynpasndaeT KOMNbTep, Bbl‘-ll/lCJ'IFllOIJ.lI/IVI TO4YHOE V|306pa>|<eH|/|e TOro, YTO NPOXEKTOPbI
OOMMKHbI NpeacTaBUTb B KadecTBe u3obpaxeHuss HovyHoro Heba. YUTobbl caoenaTb 3TO AOCTOBEPHO,
KOMMbIOTEP [OOSBKEH ucnonb3oBaTb POPMYyrbl, NPefoCTaBNeHHbIe acTPOHOMUYECKMMU Teopusmu. B
OENCTBUTENBHOCTU TaKOe BbIMUCIIEHWE WAEHTUYHO TOMY, KOTOPOE OCYLLECTBUNM Obl NMpu onpeaeneHun
npenckasaHun, Kyaa obcepBaTopuy crnegyeT HanpaBUTb CBOM TENEecKonbl, YTobbl yBUAETbL pearbHble
nnaHeTbl N 3Be3abl. [OBOPS, YTO BHELLUHUIA BUA NNaHeTapusa TaK e «CIOXEeH», Kak U BUa HOYHOro Heba,
KOTOpOE OH MpeAcTaBnsieT, Mbl UMeeM B BuAy, YTo o6a 3TUX BbIYUCAUTENbHBLIX Mpouecca, — OAWH U3
KOTOPbIX ONUCbIBAeT HOYHOEe Hebo, a BTOpon — Mogenb COMHEYHOW CUCTEMbI, — BeCbMa MAEHTUYHbI.
Takum ob6pa3om, Mbl OMATb MOXeM nepedopMynMpoBaTb KpuTepun goktopa [KOHCOHaA Ha OCHOBe
rMMNOTETUYECKNX BbIYUCTIEHUN:

Ecnn pgna o6peTeH|/|;| nnn3nm TOro, 4YTO oOnpeaeneHHaa Kateropuna pearbHa, n0Tpe6yeT09|
3Ha4YUTENbHOE KONMYECTBO BbIYUCIEHNIA, TO aTa KaTteropuda pearnbHa.

Ecnn 6bl B HOore goktopa [kOHCa BCAKMM pa3, KOrga OH ee BbITArMBan, nosenanacb otaaya, To
NCTOYHKKY ero unnosun (bory, MawvHe BUPTyanbHOW pearbHOCTU UMW YeMy-TO elle) npuwnoch 6bl
npogenatb BCEro nub MPOCTOE BbIYMCIEHUE, YTOObLI onpefenuTb, Korga gaBaTb €My OLlyLleHue
otpaun (4to-to Bpoge «ECIIM Hora BeiTaHyTa, TO otgadva ...»). Ho 4tobbl BOCMpoOM3BECTU TO, YTO
ucnbitTan goktop KOHCOH, B MPakTU4EeCKOM 3KCMEPUMEHTE, HEOOXOOAUMO MPUHSATbL BO BHMMaHue, rae
HaxoauTCa KaMeHb, NonageT N Mo HEMY Hora JokTopa [XKOHCOHA, HAaCKOMbKO OH TSXKEr, TBepa U NPOoYHO
N BAABIEH B 3€MITH0, NMUHAM NN ero KTo-To A0 AokTopa [PKOHCOHa U T.4. — OrpoMHOE BblYUCIIEHME.

®dU3NKN, CKMNOHHblIE K MUPOBO33PEHU0, MOoApasymMeBaloLleMy CyLleCTBOBaHWE OOHOW BCENEeHHOW,
MHOrga nblTalTcs OOBACHUTL SBNEHWE KBAHTOBOW MHTepdepeHuun crnegytowmm obpasom: «TeHeBbIX
(OTOHOB He CyLLeCTBYeT, — FOBOPSAT OHW, — a TO, YTO MEPEHOCUT BNUAHME OTOANEHHbIX Lenen Ha
peanbHbIn POTOH, — HUYTO. Hekoe AencTBMe Ha pacCTosHUK (Kak B 3aKOHe TAroTeHus HetoToHa) npocTto
3acTaBnseT OTOHbl U3MEHATb TPAEKTOPWIO, KOrga OTKPbIBAKOT OTAANEeHHyk wWenb». Ho B aToM
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npegnonaraemMom OEeNCTBMU Ha PacCTOSIHUM HET HuYero «npoctoroy». CooTBeTCTBYHOWMIA PU3NYECKUN
3aKOH HE MOXET He ckasaTb, YTO OTAarneHHble OObEeKTbl BO3AENCTBYHT Ha (POTOH TaK, C/I08HO YTO-TO
NpoOXoauT Yepes3 oTAareHHbIE Wenn u OTCKaknBaeT OT OTAANEHHbIX 3epKan Tak, YTobbl OCTaHOBUTbL 3TOT
OTOH B HyXHOE BpeMsi B HyXXHOM MecTe. [ins onpegeneHvns peakumn )OTOHa Ha 3TW OTAaneHHble
00bekTbl noTpeboBancsa Obl TOT e 00BbEM BbIMMCIEHWUI, YTO W ANs CO30aHUA UCTOpUM O GonbLUOM
KOnM4yecTBe TeHeBblX POTOHOB. BblumcrneHnto npuwnocb Obl NPONTU Yepes BCIO UCTOPUIO MOBeAEHMS
Kaxgoro ¢poToHa: OH OTCKakmBaeT OT 3TOro, ero octaHaenmBaeT TO W T.n. CnegoBaTenbHO, Kak U B
cnyyae ¢ kamHeM foktopa [DKOHcoHa M ¢ nnaHetamu [anuneo, MCTopusi O TeHeBbiX (OTOHax
obsizaTenbHo nosiBnsieTcss B NIOOOM  0ObsicHeHMM Habnogaembix pesynbtatoB.  MuHUMmanbHas
CNOXHOCTb 3TOW MCTOpWUM [enaeT OoTpuuaHME CYLLECTBOBAHUSA 3TUX OOBLEKTOB HEMpPUEMSIEMbIM C
MNoCcodCKOM TOUKN 3peHUSI.

dusnk Oosua Bom cosgan Teopuio ¢ NpeackasaHUAMU, WOEHTUYHLIMK NpeackasaHusaM KBaHTOBOM
TEeopun, B KOTOPOW HEKasl BOSTHA COMPOBOXAAET Kaxabli (POTOH, NepenneBaeTcs Yepes BCO Neperopoaky,
npoxoauT Yepe3 Lenu W MpenaTcTByeT [OBWKEHWI0 BuAMMOro doToHa. Teopuio Boma 4vacTo
NpPeAcTaBnAOT Kak BapuaHT KBAHTOBOW TEOPUM, OCHOBAHHbIA Ha CyLLEeCTBOBaHUM OOHOM BceneHHoi. Ho
aTa Teopusi owMBOYHA B COOTBETCTBUMM C KpuTepuem poktopa [PkoHcoHa. OtpaboTka noBegeHust
HeBMOMMOW BonHbl Boma noTpebyeT Tex e BblYMCIEHW, YTO U OTpaboTka MoBeAeHMs TPUIIIMOHOB
TeHeBblX (pOoTOHOB. HekoTopble 4YacTu BOMHbI OMMCLIBAKOT HAc, Habniogatenei, OGHapPYXUBAIOLLMX
(hOTOHBI U pearnpyrLLmx Ha HUX; ApYrMe YacTu BOHbI ONMCLIBAKOT ApYrne BapuaHTbl Hac, pearvpytoLmx
Ha (POTOHbI B APYrMX MonoxeHusix. CKpoMHasi TepMuHoriornst boma — oTHoweHve K Gonblueln YacTu
pearnbHOCTU KaK K BOSTHe — He MeHsIeT Toro dhakTa, YTo B ero TeOpUM pearibHOCTb COCTOUT U3 OFPOMHOTO
Habopa CrOXHbIX KaTeropui, Kaxzaasi U3 KOTOpbIX CMocobHa ollyliaTb Apyrue KaTteropuMu u3 CBOEro
HaGopa, HO KaTeropum 13 octarnbHbIX HABOPOB OHA MOXET OLLYLLATb TONbKO KOCBEHHO.

H onucan HoByl KoHUenuuioo [anuneo Hawen CBSA3M C BHELUHEW peanbHOCTbI KakK BeNvKoe
METOAONOMMYeckoe OTKpbITUE. OTO OTKPbITUE NPEAOCTaBWI0 HaM HOBYK HagexHyw copmy
paccyXaeHusi, cogepxallero pesynbTtaTbl HabnoaeHnin. OQuMH U3 acnekToB ero OTKpbITUS AENCTBUTESb-
HO 3aKrn4yaeTcd B CreaylweM: HayyHoe paccCyXaeHne HadexXHO He B TOM CMbICIe, 4YTO OHO
yaocToBepsieT, 4YTo nobas KOHKpeTHas Teopuss OCTaHeTCs HEM3MEHHOW A0 OyayLinx BPEMEH, a B TOM
CMbICIie, YTO Mbl MpaBbl, KOraa nonaraemcs Ha Hero. 6o Mbl NpaBbl, KOraa ULEM pelleHus 3agad, a He
WUCTOYHMKM MEPBUYHOrO [JoKasaTenbcTBa. Pesynbrtatel HabnogeHun — 9TO0 OEeNCTBUTENBHO
CBMAETENbCTBA, HO HE B TOM CMbICIE, YTO U3 HUX C NMOMOLLBIO AeAyKUUN, UHOYKUUK Unu Nioboro gpyroro
MeToda MOXHO BbIBECTU NOOYID TEOpUo, @ B TOM CMbICIIE, YTO OHWM MOrYT CTaTb UCTUHHOW NPUYMHON
npeanoyYTEHNUst O4HON TEOPUN OPYrON.

Ho y oTkpbITusa Manuneo ecTb gpyras CTOpPOHa, NpoO KOTOPYH 4valle Bcero 3abbiBatoT. HagexHocTb
Hay4HOro paccy>geHus — 9TO He TONbKO KayeCTBO Hac: Hawe2o 3HaHWS N HawuX B3aUMOOTHOLLEHWU C
peanbHOCTbI0. DTO Takke M HOBbI PaKT O caMon (hM3MYECKOW peanbHOCTU, GakT, KOTopbIn [ranuneo
Bblpa3un dpason: «KHura lMpupodbl HanmvcaHa mateMaTuyeckumy cumBonamm». Kak s yxe ckasan,
OyKBanbHO B NpUpOAEe HEBO3MOXHO «MPOYUTATb» U YacTuubl TEOPUU: 3TO OLWMOKa uHAykTMBM3Ma. Ho
TaM eCcTb He4yTo [pyroe: CBUAETENbCTBA, WNKU, Bblpaxasdcb Oornee TOYHO, peanbHOCTb, KoTopas
npefocTaBnsieT HaMm 3TV CBUAETENbCTBA, €CNN Mbl B3aUMOAENCTBYEM C HEN OOMKHbIM obpa3om. Ecnmn
HaMm [daHa Kpynuua Teopuu WNM Jdaxe KPynuubl HECKOMNbKMX KOHKYPUPYHOLUMX TEOPWUR, Mbl MOXEM
ncnonb3oBaTb pe3ynbTaTbhl HabnogeHun, YTobbl caenatb Bbibop. Mpu xenaHun nobor YernoBek MOXeT
NCKaTb Takme CBUAETENbCTBA, HAXOAWUTb UX U COBEPLUEHCTBOBATL. [IMsl 3TOr0 HE HY>XHO HU MOSTHOMOYMIN,

H/ MOCBSILLEHUS,, HW CBSILUEHHbIX TEKCTOB. EAMHCTBEHHOE, 4YTO HYXHO, — CMOTPETb B HYXHOM
HanpaBneHun, He 3abbiBas NpPO NIOA4OPOAHblE 3adaunm u obewarowme Teopun. ITa OTKpbITas
OOCTYMHOCTb He TONbKO CBUOETENbCTB, HO W BCEro MexaHusMa obpeTeHusi 3HaHusi, — Kr4eBoe

CBOWCTBO KOHLENUUM peanbHocTu Fanuneo.

Bo3moxHo, Manuneo cuntan 310 camo COOOM pasyMerLumcs, HO 3TO He Tak. DTO He3aBMCMMOE
JonylieHve o ToM, KakoBa hmandeckasi pearnbHOCTb. JlorMyeckn peanbHOCTU HE HY)XHO 3TOro CBOWCTBA,
MOMOratoLLEero Hayke, HO OHO y Hee NPUCYTCTBYET — W NPUCYTCTBYET B u3obunuu. BceneHHas Manuneo
HacbllweHa cBuaeTensctBamu. KonepHuk cobpan cBuMaeTenbCTBa CBOEW reriMoLeHTPUYEeCcKon Teopun B
Monbwe. Tuxo Bpare cobpan ceBon ceugetenscTea B [aHuu, a Kennep — B NepmaHun. Hanpaeue cBon
Teneckon B He6o Hag Utanuen, MNanuneo nony4mn 6onblUMI 4OCTYN K TEM Xe cBuaeTenbcTBam. Kaxabin
KyCO4YeK MOBEepXHOCTU 3emnn B KaXxayr FACHYyK HO4Yb B TedYeHue wMunnumapnoB neTt yrtonan B
cBupeTesibCcTBax q.)aKTOB M 3aKOHOB aCTpPOHOMUN. ,D,J'Iﬂ MHOXeCTBa ApYrnx HayK CcBMOETEesNIbCTBa TOXe
OblNM Ha MNOBEPXHOCTU, HO YBUAETb MX CTano BO3MOXHO TOSIbKO B COBPEMEHHOCTM C MOMOLLBIO
MUKPOCKOMOB 1 Apyrux npnbopos. Tam, roe cBUAETENLCTB (PM3NYECKN eLle HET, Mbl MOXEM CO34aTb UX C
MOMOLLIbIO TaKMX NpMOOPOB, Kak fasepbl U NEPErOPOAKN C OTBEPCTUMSIMU — MPUOOPOB, KOTOPLIE MOXET
NOCTPOUTbL KaXXAbIV rae yrogHo v B nioboe Bpems. M cBuageTensctsa OyayT O4HM U Te XXe, HE3aBUCUMO OT

46



www.koob.ru
TOro, KTo Ux obHapyxuTt. Yem bonee dyHOameHTanbHa Teopusi, TeM JOCTYMHeEe ee cBUAeTeNnbCTBa (ang
TeX, KTO 3HaEeT, Kak CMOTPEThb) He TONbKO Ha 3emIie, HO 1 BO BCEM MyIbTUBEPCE.

Takum o6pa3oM, dmsnyeckas pearnbHOCTb CaMornodobHa Ha HECKOSbKUX YPOBHSIX: HECMOTPS Ha
KoroccarnbHY CIOXHOCTb BCENEHHOM U MynbTUBEpCa, HEKOTOPbIE KapTUHbI GECKOHEYHO MOBTOPSAIOTCS.
3emna u KOnutep — BecbMa HEMOXOXWE NIaHeTbl, HO OHW OBWXYTCS NO opbuTe M COCTOAT U3
O[MHaKOBOro Habopa NPUMEPHO CTa XMMMWUYECKUX 3fIEMEHTOB (MpaBaa, B pa3nuyHbIX nponopumsx). To xe
camMoe OTHOCUTCS W K WX [OBOMHMKaAM M3 napannenbHbiX BCeNeHHbiX. CBuaeTenbCcTBa, KOTOpble
NMPOV3BENN CTOJIb CUITbHOE BrevaTiieHne Ha [anuneo M ero CoBPEMEHHMKOB, Takke CYLLEeCTBYHT Ha
APpYyrMx nraHeTax WU B OTAANEHHbIX ranakTtukax. CBMOeTenbCTBa, KOTOpPble cenvac M3yyarT OU3NKK U
aCTPOHOMbI, ObINM OOCTYMHbLI MUNNMApPA, NeT Ha3ag 1 OyayT OOCTYMHbI ewe vyepe3 munnuapg net. Camo
CyLLIECTBOBaHNE OOLLMX OOBSACHUTENMbHBLIX TEOPMIA O3HaYaeT, YTO HecpaBHUMblE OOBLEKTbI U COOLITUSA
HekoTopbiM 06paszomMm humsmdeckn cxoxu. CeeT, NonagarWwmnin K HaMm M3 OTAANEeHHbIX ranakTuk, — 3TO
BCErO MNULUb CBET, HO HaM OH KaXkeTcda ranaktukamu. Takum obpasom, peanbHOCTb COOEPXUT HEe TOMbKO
CcBMAETENbCTBA, HO U cpeacTBa (Hanpumep, Hall pasyM M NPOAYKTbl HALLEN XU3HeOeATenbHOCTW) ee
noHuMaHus. B cumandeckon peanbHOCTU cywecmsyrom Matematudeckne cumBornbl. M To, 4TO MMEHHO
Mbl MOMeLLaeM Ux Tyaa, He yMansaeT ux pusmyeckylo CyTb. B aTux cMMBONax — B HaLLMX NiaHeTapusix,
KHUrax, cunbmax, B MNaMsaTU HaWWX KOMMbIOTEPOB M B HalleM MO3re — CyLecTBYOT 00pasbl
dusnyeckon peanbHOCTU B LenoM, obpa3sbl He TOMbKO BHELIHEro Buaa OOBLEKTOB, HO W CTPYKTYpbI
peanbHOoCTU. CyLLecTBYIOT 3aKOHbl U OOBACHEHWS, peayKUMOHHbIE U ucxogswme. CyLecTByOT onucaHms
n obbscHeHus bonbloro B3pbiBa 1 cybbaaepHbIX YacTuL, U NPOLIECCOB; CYLLECTBYIOT MaTeMaTu4eckme
abcTpakuun; OOMBICIIbI; UCKYCCTBO; 3TUKA; TEHEBble (DOTOHbI M napannenbHble BcerieHHble. CTeneHb
WUCTUHHOCTU BCEX 3TUX CMMBOSIOB, O0Opa3oB W Teopuh, — TO €CTb OMnpeferieHHOe CXOACTBO C
KOHKPETHbIMA UNU  abCTpakTHbIMX BelaMn, K KOTOPbIM OHW OTHOCATCS, — OMpedensieT HOBYH
camonogobHOCTb, KOTOPYIO AaeT peanbHOCTU UX CyllecTBOBaHMe. ATy camonogobHOCTb Mbl HasbiBaeMm
3HaHUEeM.

TepmuHnoJsiorus.

FenuoueHTquecxaﬂ Teopusa — Teopuda O TOM, 4YTO 3emns OBUXETCA BOKpPYr COJ'IHLI,a 1 BpalwlaeTca
BOKpPYr CBOen COBCTBEHHOWN oCcH.

FeoueHTpuyeckas Teopuss — Teopusi O TOM, YTO 3eMrisi HeMmoABWXKHa, a BCe ocTasbHble HebecHble
Tena ABWKYTCS BOKPYT Hee.

Peannam — TEOpMaA O TOM, YTO BHELUHAA d)I/I3VI‘-IeCKa$'-| BCeNneHHass 0OBLEKTUBHO cyulecTsyet u
B03,El,el7ICTByeT Ha HacC 4epes Halln 4YyBCTBa.

BputBa Okkama (Mosi hOpMynupoOBKa) — He yCroxHslUme OOBbsICHEeHUs, ecriu 8 3MOM Hem
Heobxodumocmu, NOTOMY 4TO B MPOTUBHOM  Cflydae WU3MULLIHWE  YCINOXHEHUS  OCTaHyTCs
HeOoObACHEHHBIMM.

Kputepun poktopa [xoHcoHa (Mos dopMynupoBka) — ecru 4mo-iubo Gaem 0meemHyro
peakyuto, 3Ha4um, OHO cyulecmeyem. YTOYHEHHbIA BapuaHT: ec/iu 8 coomeemcmeuu ¢ rnpocmeliuum
0bbsicHeHUeM Kakas-nubo Kamezaopusi 518/19emcsi CIIOXHOU U a8MmOHOMHOU, 3Ha4yum, ama Kameaopusi
pearbHa.

Camonogo6GHOCTbL — HeKOTopble YacTu (hu3nyeckon pearnbHOCTU (Hampumep, CUMBOSbI, KapTWHbI
WM YenoBeyecKkne MbICNN) MOXOXW Ha Apyrme ee yactu. CxoACTBO MOXET ObiTb KOHKPETHbIM, Koraa
obpasbl B nnaHeTapuu MOXOXM Ha HO4YHoe Hebo; HO BakHee TO, YTO 3TO CXOACTBO MOXET ObITb
abCTpakTHbIM, KOra HeKoe MOMoXEeHWe KBaHTOBOW Teopuwn, HanevyaTaHHOe B KHUre, MpaBMITbHO
0ObACHAET OOUH M3 acneKkToB CTPYKTypbl MynbTuBepca. (BO3MOXHO, HEKOTOpblE YMTaTeNn 3HAKOMbI C
dpakTanbHOV reoMeTpuen; NoOHATUE caMonogoBbHOCTH, onpefeneHHoe 34ecChb, ropasfo LMpe NOHATUS,
MCMNonb3yemoro B 3Ton obnacTu).

Teopus CNOXHOCTU — pasfen TeopUU BbLIYUCIIUTENBHBLIX CUCTEM, 3aHUMAalOWMACA pecypcamu
(Takumu, kak Bpems, obbeM NamATM UK SHEpPrusi), KOTopble HeoOXoAUMbI ANsi BbINOSIHEHUS AaHHbIX
KInaccoB BbIYUCIIEHUN.

Pe3zome.

HeCMOTpFl Ha TO, YTO conMncusM U poacTtBeHHble eMy OOKTPUHbI NTOrM4YeCkn camMocornacoBaHHbl, UX
MOXHO MNOJIHOCTbIO OMNpPOBEpPrHyTb, MPOCTO BOCNPUHUMAA KakK Cepbe3Hble 06bsACHEHUs. XOTA BCE OHU
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NpeTeHayT Ha 3BaHWE YMNPOLLEHHOTO MUPOBO33PEHWs, TakoW aHanv3 MoKa3biBaeT, YTO OHU He boree
YeM 4pe3MepHO YCIOXHEHHble OpMbl peanu3Ma, KOTopble HEBO3MOXHO 3awuTuTb. PeanbHble
KaTteropun BeayT cebs CrOXHbIM M aBTOHOMHbIM OOpa3oM, KOTOPLIM MOXHO MPUHSITb Kak KpUTEpUN
peanbHOCTW: ecnu 4To-NMBO «JaeT OTBETHYK peakuuio», OHO cyllecTByeT. HaydHoe paccyxaeHue,
ucnonb3ywuiee HabnwaeHne He Kak OCHOBY 3KCTpanonsaumMuM, a Kak CcpefcTBO Moucka OTnn4YMn B
00BbACHEHUSIX, HE yCTynawwmx ApYyr Apyry no ocCTarbHbIM MapamMeTpam, MOXET AaTb HaM WUCTUHHOE
3HaHWe O pearibHOCTH.

Takum obpasom, ocoboe CBOWCTBO camMonofoGHOCTU (IM3NYECKOTO MMpa AeNaeT BO3MOXHON HayKy U
apyrve gopmbl 3HaHusi. OgHako BrepBble 3TO CBOWCTBO MPU3HANM M M3YYWunn BOBCe He (DU3UKK, a
MaTeMaTMKM U TeopeTUKM B 06nactv BblYMCIIUTENLHOW TexHUKM. OHWM HasBanuM 3TO CBOMCTBO
yHUBepCaslbHOCMbIO 8bl4UCeHUl. Teopus 8blYUCIeHUl — Halle TPeTbe OCHOBHOE HarnpaBsreHue.

I'maBa S. BupryajabHas peajlbHOCTb.

Teopuio BblUMCNEHUA TPAAMUMOHHO M3yyanu abCTpakTHO, Kak pasfer, OTHOCSILUMICHA TOMbKO K
matematuke. OfHako npu 3TOM TepseTca ee cMmbicn. KomnbioTepbl — dumsnyeckme obObekTbl, a
BbluMcrieHnss — unsmdeckme npoueccol. To, YTO MOryT UM He MOTYT BblYUCIUTL KOMMbIOTEPDI, onpeae-
nseTcsa 3akoHamu U3NKK, @ He 3aKoHaMu YMCTOW MaTeMaTuku. YHueepcasbHOCMb — oOfHa W3
Ba)KHENMLUNX KOHLIEMNUMN TEOpUM BbIMUCNEHUN. YHUBepcasbHbIli KOMIbomMep OObIMHO onpedensioT Kak
abCTpaKkTHYIO MaLlUMHY, CMOCOOHY0 MMUTUPOBATL BblMMCIIEHUS No6GOWM Apyro abCTpakTHOM MallUHbI B
KOHKPETHOM YeTKO onpeaerneHHoM knacce. OAHaKo BaXHOCTb YHUBEPCANbHOCTY 3aKMI0YaeTcs B TOM, YTO
yHMBEpCarbHble KOMMbIOTEPbI, UMK, NO KpanHen mepe, xopoLume NpubnmKeHns K HUM, MOXHO Ha CaMoM
gene nocTpouTb WM WUCMOMNb30BaTb AfS BbIYMCAEHUS MOBEAEHVUS He TONMbko Apyr gpyra, HO U
NHTepecyLwmnX (urandecknx n abCcTpakTHbIX KaTeropun. 3Ta BO3MOXHOCTb - 4YacTb CamMonogobHOCTU
un3nyeckon pearnbHOCTH, O KOTOPOW A YNOMSHYN B NpeablayLuen rnase.

Camoe un3BecTHoe (m3Myeckoe MPOSIBIIEHNE YHUBEPCANbHOCTM — 06riacTb TEXHOMOrUWM, KoTopas
obcyxganacb B TeYeHMEe MHOMMX OeCATUNEeTUMW, HO HavvMHaeT pas3BMBaTbCA TONbKO Ccenyac, —
supmyarbHasi peasibHocmb. ATOT TEPMUH OTHOCUTCS K NOBOM cUTyaumm, Korga UCKYCCTBEHHO CO34aeTcs
owyueHne npebbiBaHNA 4enoBeka B OMNpeaeneHHon cpege. Hanpumep, NUMNOTaXHbIM TpeHaxep —
MalLWHa, KoTopas AaeT NeTynKy ollylleHue noneta Ha camorneTe 6e3 oTpbiBa OT 3eMNn, — 3TO OAWH U3
BWAOB reHepaTopa BUPTYyarbHON peanbHOCTU. B Takylo MalLMHy (MnM TOYHee, KOMMbIOTEP, KOTOPLIA €to
ynpaBsrsieT) MOXHO BBECTW XapaKTepWUCTUKU peanbHOro Unu BbIMbILWMEHHOro camorneTta. B nporpamme
TakKe MOXHO OnpefenqTb OKPYXXatoLLYyo camMoneT cpedy, Kak-To: norogy u cxemy asponopTos. 1o mepe
TOro, Kak NWMNOT MpaKTUKyeT nepenetbl M3 OOHOrO aspornopta B [APYrol, TpeHaxep Bbl3biBAET
onpegerneHHble M300paXKeHUs B OKHaX, OLLYLLEHWS BO3HMKAKOLMX NPU MorieTe TOMYKOB U YCKOPEHWUNA,
COOTBETCTBYIOLME MNOKasaHus npubopoB u T.0. OH MOXeT BKMwyatb 3ddekTbl, Hanpumep,
TYpOYNEHTHOCTN, MEXaHWYECKOro MOBPEXAEHUS W MPEeAnOXeHHbIX Moauduvkaumi camoneta. Takum
00pa3oM, MUITOTaXHbI TpeHaXep MOXeT AdaTb MOMb30BaTENio LUMPOKAA AManasoH OLYLLEHWA OT
noneTa, BKOYas Takue OLLYLEeHWs, KOTOpble HEeBO3MOXHO MOMyyYnTb B peanbHOM camoreTe:
UMUTaLMOHHLIV caMoneT MoxeT obragaTe TEXHWYECKUMU XapakTepuCcTUKamu, HapyllaownMn 3akoHbI
dU3nKn, HaNnpMMep, OH MOXET NEeTETb CKBO3b ropbl, ObicTpee cBeTa unu 6e3 roproyero.

MockonbKy Mbl OLLyLIaEM OKpPYXaloLyl Hac cpedy Yepe3 Hawu 4yBCcTBa, Ntobon reHepatop
BMPTyanbHOW peanbHOCTW [OIbkeH obragatb CMOCOGHOCTBIO MaHUMynMpoBaTb HaLMMKM YyBCTBaMM,
OOMVHUPYS Had WX HOPMarbHbIM (PYHKLMOHMPOBAHMEM, YTOObI Mbl MOMMM MOYYBCTBOBAaTb Onpede-
TNEHHYI0 OKpyXKatoLLyto cpefny. Bo3amoxHO, 9TO 3By4MT Kak Bblkriagka ua khurn Ongoca Xakcnu Brave New
World’, HO TEXHOMNOTMM UCKYCCTBEHHOIO YMPaBMEHWsI CEHCOPHbLIM OLUyLIeHWeM YernoBeka GesycroBHO
pa3BMBanuUChb B TEYEHME Thica4eneTun. Bce MmeToamku npegMeTHO-M300pas3nTenbHOro NCKYCCTBa M CBA3M
Ha AMNVHHbIE PACCTOSHUSA MOXHO CYMTaTb «OOMWHMPYHOLWMMW HaL HOpMarnbHbIM (OYHKLVNOHMPOBaHUEM
4yyBCTB». [laxke gouctopuyeckue nellepHble PUCYHKM JaBanuv 3pUTEN0 HEKOTOPOE OLLyLLEeHUe TOro, YTo
OH BMAMT XMBOTHbIX, KOTOpPbIX HA CaMOM derne Tam He 6bino. CerogHss Mbl MOXEM OCYLLECTBUTb 3TO
oonee TOYHO, UCMNOJ1b3yA (*)I/IJ'IbeI M 3BYKO3armncb, XO0TA U HEe HACTOJIbKO TOYHO, 4YTOOBbI MMUTaAUUO MOXHO
ObINo NepenyTaTb C OPUrMHaNom.

A 6ygy ncnonb3oBaTb TEPMUH 2eHepamop u3obpaxeHul ons obo3HavyeHus ndoro npubopa, Kak-To:
nnaHeTapumn, cuctema knacca Hi-Fi unm nonodvka ansa cneumin, — KOTOPbIA MOXET hopMUpoBaTb TOYHO
ONpederneHHbIl CEeHCOPHbIM BBOA ANS MOMb30oBaTens: 3agaHHble KapTUHKW, 3BYKW, 3anaxu v T. M.,
KOTOpblE CUMTAOT «MU300paxxeHusaMny». Hanpumep, 4ToObl reHepupoBaTb OBOHATENBHOE M300paxeHue
(T.e. 3anax) BaHWMU, HY>KHO OTKPbITb BAHOUKY C BaHWIbIO, KOTOpPas CTOMT Ha Nofoyke Ansa cneumi. YTobbl

7 «[AVBHBIN HOBBIA MUPY.
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reHepupoBaTb CryxXxoBoe Mn3obpaxeHue (T.e. 3BYK) ABaAUaToro KoHuepTta Ans doprtenbsaHo Mouapra,
HY)XHO TOCTaBMTb COOTBETCTBYIOLIMA KOMMAKT-AUCK Ha cucteMy knacca Hi-Fi. JloGol reHepatop
n3obpaxeHnn — 9TO pPyAUMEHTApPHBLIN BWA reHepatopa BUPTYaslbHOM peanbHOCTW, HO TEepMUH
«BUPTYyarnbHasi peanbHOCTb» OObIYHO OCTaBMAT Ha TOT CryyaWn, Koraa NpuUCYTCTBYHOT M LUMPOKUIA OXBaT
CEHCOPHOro AuanasoHa Monb3oBaTens, Y OWYTUMbIA 3NEMEHT B3aMMOAENCTBMS («OTBETHAs peakuusa»)
mMexay nornb3oBaTteneMm 1 UMUTUPYEMON KaTeropmen.

KOMIObHOTED

HayYWHHKH TeJae3kpaHb
ho —

st
reHepartopsl of6pa3zos

Puc. 5.1. BupTtyanbHas peanbHOCTb B COBPEMEHHOM UCMONTHEHUMN

CoBpeMeHHble BUAEOUrpbl MO3BOSSAOT OCYLLECTBUTL B3aWMOAENCTBME MEXOY UIPOKOM U OGBHEKTOM
Urpbl, HO OHW, KaK MNpPaBWMO, WCMOMb3YIT TOMbKO HEBONbLUYK YaCTb CEHCOPHOro AuanasoHa
nonb3oBaTtens. Takas «okpyxawlas cpefa» COCTOMT M3 u3obpakeHuid Ha HebOonbLIOM 3KpaHe U
YaCTMYHO 3BYKOB, KOTOpbIE CrbILLUT nornb3oBaTernb. OAHAKO yxXe CyLecTBYIOT BUPTyarnbHble BUOEOUTpbI,
bonee p[ocToiHble 3TOro HasBaHusl. OObIMHO nofb3oBaTeNb HageBaeT LWEM CO BCTPOEHHLIMU
HayLHVKaMN U OBYMSI TENEBM3NOHHBIMK 3KpaHaMmu (MO OLHOMY AMiS KaXXO4oro rrnasa), MHorga — cne-
umManbHble NepyaTku U OpYryro ofexay, U3HyTpy OOLUNTYHO 3NEKTPUYECKM ynpaBnsieMbiMu adochekTopamm
(mpubopamu, cosgawwumu gaeBrneHne). Tam Takke NPUCYTCTBYIOT CEHCOPHbIE [AaTYMKW, KOTOpble
PUKCUPYIOT ABWXKEHME YacTen Tena nosnb3oBaTtensi, 0CO6EeHHO ronoskl. MIHdopmauns 0 ToM, 4To genaet
nonb3oBaTenb, NepefaeTcd KOMMbIOTEPY, KOTOPbIA BbIYMCASET, YTO AOMMKEH BuOETb, ChbiwaTtb U
YyBCTBOBaTb MONb30OBaTeNb, W pearvpyeT, TMocbinass COOTBETCTBYHOLIME CWUrHanbl reHepaTopam
n3obpaxeHus (pucyHok 5.1). Koraa nonb3oBartenb CMOTPUT HaNeBO UMW HanpaBo, M300paXeHnst Ha ABYX
TENEBU3NOHHbIX 3KpaHax CreaytoT 3a ero B3rns4oM, Kak 1 peanbHoe none 3peHust, Ytobbl nokasatb, YTO
HaxoauTCs CreBa W cnpaBa OT Hero B BUpPTyanbHOM Mupe. Monb3oBaTternb MOXET NPOTsHYTb PYKY U NOA-
HATb BUPTyanbHbI OOBLEKT, OH OydeT Kak HaCTOSAWMA Ha OLynb, MNOTOMY 4TO 3ad)pekTopbl nepyaTkm
FEHEePUPYIOT «TaKTUIMbHYO OOpaTHYl0 CBS3bY», COOTBETCTBYHOLLYIO TOMY MOMOXEHWUIO U OpUEHTauuu, B
KOTOpPOM BUAEH OOBLEKT.

B HacTosiLlee Bpems Mrpbl U UMUTaLMSA CPeACTB NepenBMKEHUs - OCHOBHblE 06racTu NpUMeHeHns
BMPTYarbHOW peanbHOCTU, HO B Gnuwkanwem Oyayuwiem npeaBuavMTCss OFPOMHOE KONMMYECTBO HOBbIX
obnacren ee npumeHeHus. [1na apXnMTEKTOPOB CKOPO CTaHET OObIYHbIM OENOM CO34aBaTb BUPTYyasnbHble
NPOTOTUNbLI 30AHUIA, NO KOTOPbLIM KITMEHTbI CMOTYT NPOWTUCE N NPOBEPUTL MoAMdMKaLMN Ha TOW cTaguu,
Koroa ux MOxHo 6ypeT BHegpuTb 6e3 ocobbix ycunuin. [lokynatenu cmoryT npovuTu (Mnu paxe
nponeTeTb) MO BUPTYyalnbHbIM CynepMapkeTam, He BbIXOA4A M3 OOMa, Jaxe He BCTpevyasacb C TOMnou
OPYrvx nokynaTenen u He cnywasi My3blKy, KOTopas UM He HpaBuTcsl. Ho coBcem He 06s3aTenbHo, YTO
OHW OCTaHyTCs B BMPTyallbHOM CynepmapkeTe B OOWHOYECTBE: B BUPTyarbHOW peanbHOCTU 3a
MOKyrNMkamMu MOTyT MOWTM BMECTE CKOJIbKO YrOAHO YenoBeK, Yy kKaxaoro OyayT kKak wsobpaxeHus
OCTanbHbIX, Tak N M3obpaxeHne cynepmapkeTa, HO HMKOMY U3 HMUX He MpuaeTcs BbIXOAMTb M3 AoMma.
KoHuepTbl 1 koOHepeHLMn ByayT NpoBOAUTL, HE Ha3Ha4yas MecTa BCTPEYU; U Bbiroda 34eCb He TOMNbKO B
9KOHOMWWM Ha CTOMMOCTM ayAMTOPWI, FOCTUHUL, U MEepeneToB, HO U B TOM YTO BCE YYaCTHUKM CMOTYT
CYAETb HA CaMOM Iy4yLleM MecTe OAHOBPEMEHHO.

Ecnu 6bl enuckon Bepknu unum MHKBU3UTOPLI 3HaNM O BUPTYamnbHOW peanbHOCTU, OHW, BO3MOXHO,
yXBaTUNUCb Obl 33 Hee, KaK 3a COBEPLUEHHYI0 UIIOCTpaLMio 0OMaHUYMBOCTM YyBCTB, NOATBEPXKAAIOLLYIO
WX aprymMeHTbl MPOTUB HAy4YHOro paccyxaeHus. YTo npowmsowno Gbl, ecnu Obl NETYMK MUIIOTAXKHOIO
TpeHakepa nonbiTancs Mcrnosib3oBaTb NPOBEPKY Ha peanbHOCTb AokTopa [koHcoHa? HecMmoTpsi Ha To,
YTO BMPTYyarsbHbI CaMOSIET M OKpY>Katolasi ero cpefa B AeNCTBUTENBHOCTU He CYLLECTBYIOT, OHU «4atoT
OTBETHYIO peakumio» JIeTYMKY, KaK ecriu Obl OHU cyluecTBoBanu. JIETYMK MOXET OTKPbITb ApPOCCEnb U
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yCnbilaTb OTBETHbIV PEB ABUraTernen, NoYyBCTBOBATbL UX JABMEHNE Yepe3 CMAEHbE, YBUAETb B OKHO, Kak
OHW BUOPUPYIOT U BbIOpacbIBalOT rOpsiunii ra3, HECMOTPSA Ha TO, YTO UX HE CyLLEeCTBYET. JIeTunk moxeT
OLYTUTb MONIET CaMosieTa BO BPEMS LUTOPMA, CrbiliaTb FPOM M BUAETb A0XAb, ObIOLMIA NO BETPOBOMY
CTEKIy, XOTS B pearbHOCTU HMYEero 3TOro HeT. B peanbHOCTU CHapyxu KabWHbl HaxOAWUTCHA TOSbKO
KOMMbIOTEP, HECKONbKO rMOpaBrNYeckKuX OOMKPATOB, TENEBU3MOHHbIE 3SKpaHbl, MPOMKOrOBOPUTENN U
COBEPLUEHHO CyX0€e HEMOABMXKHOE NMOMELLEHME.

[enaet nn 3TO ONpPOBEPXEHNE CONMMMNCM3Ma AOKTOPOM [KOHCOHOM HepencTBuTenbHbIM? Het. Ero
pasroBop ¢ bocyannom Mor Takke NpoM30oNTM U B MUITOTaXXHOM TpeHaxkepe. «S onpoBeprakw 3To 8om
mak», — MOe Cka3aTb OH, OTKpbIBas ApOCCESb U YyBCTBYSI OTBETHYIO peaKkLMio BUPTyarbHOro ABuraTens.
Tam HeT aBuraTens. A OTBETHyI0 peakuuio JaeT KOMMbioTep, obpabaTbiBaloWwuin nporpaMmmMmy, Kotopas
BblUMCIISET, YTO caenan Obl ABuraTenb, ecnu Obl HA HEro «okasanu Bo3gencTBuey. Ho aTu pacuyeThl,
BHELUHWE Ans pa3yma [okTopa [KOHCOHA, pearvpyloT Ha ynpaBfieHUe OpPOCCENeM TaKkKe CIOXHO M
aBTOHOMHO, Kak M asuratens. CnegoBaTenbHO, OHU BbIAEPXKMBAKOT MPOBEPKY Ha peanbHOCTb, U 3TO
cnpaBeniMBo, NOTOMYy YTO B AEWCTBUTENBHOCTU 3TU BbIYUCIEHUA — (PU3NYECKME MPOLIECChbl BHYTPU
KOMMNbOTEPA, @ KOMMbIOTEP — OObIYHbLINA hn3ndeckuin 06LeKT (He MeHee DU3NYECKMIA, YEM OBUraTenb), U
00BLEKT COBEepLUEHHO peanbHbIi. TOT hakT, YTO 3TO He peanbHbIil dguzamesib, He UMEeEeT HUKaKoro
OTHOLLUEHMS K apryMeHTy nNpoTuB conuncuama. Kak-Hukak, He Bce peanbHOe LOITKHO Nerko NoaaaBaTbCs
pacno3HaBaHuto. [axe ecnu Obl TO, YTO NOKa3anocb KaMHEM, BMOCMEACTBMM OKa3arocb Obl XXMBOTHbLIM,
3aMackMpoBaBLUMMCST MO, KaMeHb, U roriorpadn4eckon NpoekUnen, CKpbiBaloLWEeNn cagoBoro rHomuka,
3TO He MMeno 6bl 0coboro 3HayYeHNs1 B NepBoOHaYarbHOM AEMOHCTpaumm goktopa [koHcoHa. NockonbKy
ero peakuusi 6bina CrnoXXHom n aBTOHOMHOM, AOKTOp [PKOHCOH Mor 6bl COBEPLUEHHO OnMpaBAaHHO caenaTb
BbIBOJ, YTO 3Ta peakums Obina Bbi3BaHa YEM-TO pearibHbIM, HAXOOALWMMCS BHE HEro, 1, criedoBaTerbHO,
peanbHOCTb COCTOUT HE TOSMbKO U3 HEro.

Tem He MeHee, CyLLECTBOBaHWE BUPTYarnbHOW pearlbHOCTM MOXET nokasaTbCsl HeygobOHbIM Ans Tex,
Yb€ MWPOBO33PEHME OCHOBAHO Ha Hayke. Tonbko nogymMamTe, YTO Takoe reHepaTtop BMPTyarbHOW
peanbHOCTM C TOYKN 3peHUst puanku. KoHeuHo, 3To hr3ndecknii OGbEKT, KOTOPbLIA NOOYNHSIETCA TEM XKe
3aKoHaM (OU3UKWM, YTO U BCe ocTanbHble 00bekTbl. HOo, KpoMe TOoro, oH MOXeT «npuTBopATbCcs». OH
MOXET NMPUTBOPUTBLCS COBEPLLUEHHO APYIMM OOBEKTOM, KOTOPbIV MOAYMHSAETCH JTIOXKHBbIM 3aKOHaM OU3NKMN.
Bornee Toro, aTOT NpoLEecc MOXET NpoTekaTb CMOXHO U aBTOHOMHO. Korga nonb3oBaTtenb BO3AENCTBYET
Ha Hero, YTobbl NPOBEPUTL peanbHOCTb TOro, YeM OH MPUTBOPSIETCS, OH OKa3blBaeT OTBETHYH peakuuio,
Kak ecnu 6bl OH OblN TEM OPYruM, HECYLLECTBYOLWMM OOBEKTOM, U Kak eCcnn Obl NOXHbIE 3aKOHbI Obinu
UCTUHHbIMW. Ecnun Obl Mbl M3ydyanu U3UKY TONMbKO Ha OCHOBE Takmx OOBEKTOB, Mbl BbiBENU Obl
owmnbo4Hble 3akoHbl. (B camom pene? YauMBUTENbHO, HO Aeno 0OCTOMT He COBCeM Tak. fA BepHycCb K
3TOMYy BOMPOCY B Creayollen rrnase, HO, MNpexae BCero, Mbl [AOMKHbl PacCMOTPETb HABMeHue
BMPTyarnbHOW peanbHOCTU nonogpobHee).

Ecnu npuHATb 3TO BO BHMMaHWe, MOXeET MokasaTbCsi, 4TO enuckon bepknu umen B Buay, 4TO
BMpTyanbHasi peanbHOCTb — 3TO cumBON rpybocTn 4YeroBeyeckux crnocobHocTenr, 4TO ee
CyLLLeCTBOBaHME [OIPKHO NpedynpeauTb Hac O BHYTPEHHWUX OFpaHWYEHMsIX CMNocoBHOCTM nioaen
noHumaTtb uanyeckmin mmp. MoxeT nokasaTbCsl, YTO CChbIfIKa Ha BUPTyarbHYHO pearnbHOCTb OTHOCUTCS K
TOW xe PUNocodCKom KaTteropmm, 4To M UINO3MK, NOXHbIE Criedbl U COBMALEHWs, MOCKOMbKY BCE 3TO
SIBNEHNs, KoTopble BpoAe Obl NMOKa3biBalOT HaM HEYTO pearnbHOe, HO Ha caMOM Jene BBOAST Hac B 3a-
onyxgeHve. Mbl yXe BUOenu, YTo Hay4YHOE MMPOBO33PEHUE MOXKET MPUHATL (@ B AENCTBUTENBHOCTY,
OXWOAeT) CyLLEeCTBOBaHME SBIEHWI, B BbICLLIEN CTENEHM BBOAAWMX B 3abnyxaeHue. 310 par excellence
MUPOBO33peEHNEe, CnocobHoe cornacoBaTb OWMBGOYHOCTb, CBOWCTBEHHYHD YENIOBEKY, W BHELLHME
NCTOYHMKN OWKNOOK. TeM He MeHee, SABMeHUs, BBOAAWME B 3abnyxpgeHue, NpMBETCTBYIOTCA B CBOEN
ocHoBe. [1oMMMO TOro, YTO OHWM MOOMbITHBLI, UM TOrO, YTO Mbl Y3HAEM M3 HUX, MOYEMY OHM BBOOAT B
3abnyxgeHne, Mbl NbiTaemMcst usbexarb 3TUX SABMEHUN U npegnodnTaem obxoauTtbcs 6e3 Hux. Ho
BMpTyanbHasi pearibHOCTb He OTHOCMTCA K 3TOW KaTeropun. Mbl yBMOAWM, 4YTO CyllecTBOBaHMWe
BMPTyarnbHOW pearibHOCTM NoKasblBaeT He TOo, YTO 4YernoBeyeckasl CMOCOOHOCTb MOHUMaHMS Mupa
M3HavanbHO OrpaHWyeHa, a HanpoTMB, TO, YTO M3Ha4vanbHO OHa Oe3rpaHuyHa. OTO He aHoManus,
NPUBHECEHHAs Cry4anHbIMU CBOMCTBAMM YEIOBEYECKNX OPraHoB YyBCTB, a (pyHAaMeHTanbHOe CBOMCTBO
MynbTMBepca B uUernom. W ToT chakt, 4To MynbTuBepc obnagaeT 3TMM CBOWCTBOM, HMWCKOMIBKO He
CMyLLaKOWMM peanuamM Unu Hayky, Heobxogum anst obomx: 3T0 UMEHHO TO CBOWCTBO, KOTOpPOe Aenaet
HayKy BO3MOXHOW. JTO He He4YTo, «6e3 yero mMbl npeanoyny 6el 06OMTUCHY»; 3TO HeYTo, Be3 Yero Mmbl
OyKBanbHO He MOXXeM O0DONTUCE.

Takue 3asBneHus MOryT NokKa3aTbCA AOOCTATOYHO MPETEeHUMO3HbIMU, eCln y4eCTb, YTO UX AenaloT,
OCHOBbIBaACb Ha MNUIOTaXHbIX TpeHaXepax n Buaeourpax. Ho B obwen cxeme LeHTpallbHOe MeCTO
3aHMMaeT BUPTyalnbHad pearibHOCTb B LEJIOM, a He YacTHbIN reHepartop Bl/IpTyaﬂbHOIZ peanbHOCTW.
I'IoaTomy A XO4y pacCMOTpeTb BUPTyalibHYHO pealibHOCTb B MakCUMalibHO 00600weHHoMm Buae. KakoBbl ee
HaumBbICLLME npeaenbl, eClin TaKoBble nmeroTca? KaKyro OKpyXawlLwlyto cpegy, B npuHumMne, MOXHO
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WCKYCCTBEHHO MOMY4YUTb U C KaKOW TOYHOCTbIO? [0BOpS «B NpUHUMMNE», 1 UMEK B BUAY, WUrHOPMpPYS
npexosiuime orpaHMyYeHnUst TEXHOSOMMU, HO NPUHMMAasi BO BHMMaHWE BCE OrpaHUYEeHusi, KOTopble MOryT
HaNoOXUTb NPUHLMMBI FTOTVKN N OU3UKNA.

Mo moemy onpedeneHWio reHepaTop BUPTYarnbHOW peanbHOCTM — 3TO MalluHa, KoTopasi JaeT
MoNb30BaTENO0 OLLYLIEHNE KaKOW-TO pearnbHOW WM BbIMBILLNIEHHOW OKpyXatowen cpedbl (Hanpumep,
camorieTa), koTopasi HaxoAWUTCs, UMM KaXeTcsl, YTO HaxoAuTcsl, BHe pasyma nonb3oBaTens. A 6yay
HasblBaTb 3TO BHEWHUMU OWYyWeEeHUsIMU. BHelwHWe owyleHns [OSKHbI  NPOTUBOMOCTaBNSTHCS
8HYMPEHHUM OWYWEHUSIM, KaK-TO: HEPBO3HOCTb NPW NEPBOI CaMOCTOSTENBHON NOcaake Unv yamereHve
Mpu BHE3aMHOM MOSIBNEHMU PO3bl Ha siICHOM ronybom Hebe. 'eHepaTop BMPTyamnbHOW pearnibHOCTU
CTAHOBWTCS KOCBEHHOW MPWUYMHOWM MOSIBMEHMS Y MONb30BATENs Kak BHYTPEHHUX, TaK W BHELUHWUX
OLLYLLIEHWI, HO €ro HEBO3MOXHO 3anporpaMMMpoBaTh Tak, YToObl OH oGecneyrBan TOYHO onpeeneHHble
BHYTPEHHME oLLylleHus. Hanpumep, NeTumk, KOTOpbIA COBepLuaeT MoYTM OAMH M TOT Xe MoneT Ha
TpeHaxepe ABaxabl, NOMy4YMT B 060OMX Criydasix NPMMEPHO OOHW U Te e BHELLUHWE OLLYLIEeHMWsl, HO BO
BTOPOW pa3 OH, BO3MOXHO, MEHbLUE YAMBUTCA MOSIBNEHMIO rpo3bl. Bo3MOXHO, BO BTOPOW pa3 NeTuyumk
Takke Mo-4pYyromy oTpearvpyeT Ha MosiBNeHWE rpo3bl, YTO, B CBOK OYepedb, M3MEHWUT Mocreayolume
BHeLLHMe olylleHns. Ho geno B ToM, Y4TO XOTS M MOXHO 3anporpamMMupoBaTb MaLUMHY Ha NOsIBNEHUE
rpo3bl B MoOsie 3peHus NeTynka, Korga 3To xenaTenbHO, HEBO3MOXHO 3anporpaMMMpoBaTh JKeraemyto
OTBETHYIO peakLuto neTymka.

MoXHO npeacTaBMTb TEXHOMOTUIO 3a NpedenaMu BUPTYarnbHOW peanbHOCTW, KoTopas morna Gbl
Bbl3blBaTb TOYHO ONpedeneHHble 6HYMPEHHUE OLLyLIeHNs. HeKkoTopble BHYTPEHHME OLUYLIEeHUS,
HanpuMep, HacCTPOEHUsl, Bbi3BaHHble OMNPeAeneHHbIMU HapPKOTUKaMK, Y)XKe MOXHO MOoMNy4YuTb WUCKYC-
CTBEHHO, 1 B GyayLleM 3TOT Anana3oH HECOMHEHHO paclumMpuTcs. Ho reHepaTopy TOUHO onpeneneHHbIx
BHYTPEHHMX OLLYLLEHUA B 06LWEM NpULLNOCL Gbl MMETb CMOCOBHOCTb AOMMHMPOBATL Had HOpMasibHbIM
(bYHKUMOHMpPOBaHNEM KaK pasyma, Tak W YyBCTB Mosib3oBaTtens. OpyrMMu crioBamu, OH 3amellan Obl
nosib3oBaTens ApyrMM YerloBEKOM. OTO CBOWCTBO MOMELLAET Takue MallMHbl B KaTeropuio, OTIINYHYH OT
KaTeropum reHepaTopoB BUPTyarnbHOW peanbHOCTW. [ns HuX noTpebyeTcs COBCEM Apyrasi TEXHONOMS,
OHM MOAHMMYT COBCEM Apyrve dunocodcknue npobrnembl, MO3TOMY S WUCKIOYMIT UX M3 CBOEro
onpeaeneHns BUpTyanbHON peanbHOCTH.

Ewe oauH Bua OLLI,yLLI,eHVIIZ, KOTOpPbleé HECOMHEHHO HeNb3d nepenatb UCKYCCTBEHHO, — 3TO Ji02UYECKU
HEeB803MOXXHble OLLYyLIeHNA. A ckasan, 4To NUNOTaXHbIN TPpeHaXep MOXeT co34aThb owyuleHne (bVI3I/I‘-IeCKI/I
HeocCyLweCTBMMOro noseta CKBO3b ropy. HO HMYTO He cMmoXeT co3gaTb owyuieHne pasrnoxeHuna Ha
MHOXUTENM Yncna 181. NOTOMY 4TO 3TO JTOTM4YECKN HEBO3MOXXHO:

181 — 3710 npoctoe uucno. ([logepumpb, 4YTO KTO-TO pas3noxun umcro 181 Ha MHoOXuUTEnu, —
NOrnyeckn BO3MOXHOE OLUyLeHMe, HO OHO BHYTpeHHee, a MOTOMYy He BXOAWUT B cdpepy BMPTyarbHOWM
peanbHocTK). [pyroe normyeckn HEBO3MOXHOE OLlylleHne — BGecco3HaTenbHOCTb, MOCKOMbKY, Korga
YyeroBeKk HaxoguTcs B Oecco3HaTenbHOM COCTOSIHUM, OH MO OMNPeAerieHN0 HW Yero He WUCMbITbIBAET.
CocTosiHMe, Korga YerioBeK HWYEro He WCMbITbIBAET, OTNMYaeTcs OT COCTOSIHUSA, Korga 4YernoBek
UCMbITbIBAET MOSIHOE OTCYTCTBME OLLYLLIEHUA, — CEHCOpHasd wu3onsuus, — KoTopas, ©e3ycroBHo,
ABMSETCA (PU3NYECKN OCYLLIECTBUMOWN CPeoMN.

Mocne WCKNOYEHUs OLLYLLIEHWUIA, JTIOTMYECKM HEBO3MOXKHbBIX, M OLLYLLEHUA BHYTPEHHWUX Y Hac ocTancs
OBLUMPHBIN KNACC JI02UYECKU 803MOXHbIX, BHEWHUX OWYUW,eHUU — OLLYLLEHWUIA cpel, NonyyYeHne KOTopbIX
NorMyeckn BO3MOXHO, HO pM3ndeckum He Bcerga ocywectBumo (Tabnuua 5.1). Yto-nmbo siBnsetcs
PU3NYECKM BO3MOXHBLIM, €CMM OHO He 3anpelleHo 3akoHamu Guankn. B aTtonm kHure s cgenato
OOMyLleHMe, YTO «3aKOHbl (PM3UKM» BKMOYAKOT OAHO, elle HEeU3BEeCTHOe, MpaBuIio, onpegernsiouee
HayanbHOe COCTOSIHME UNn Opyrne OONOSNHUTENbHbIE AaHHbIE, HEOOXOAMMbIE, B MPUHLMNE, AN MOJSIHOro
onucaHusa MynbTMBepca (MHa4ve 3TU OaHHble cTanu Gbl HAboPOM BHYTPEHHE HEOOBbACHUMBbIX hakToB). B
TaKoM crny4ae nosyyeHue cpebl r3NYeckn BO3MOXHO TOr4a M TONbKO Toraa, Korga oHa AeNCTBUTENbHO
cyuwiecTByeT rae-To B MynbTuBepce (T. €. B KaKOW-TO BCEMNEHHOW UMW HECKOMNbKNX BCENeHHbIX). YTo-nnbo
ABnseTcs PU3NYECKN HEBO3MOXHBIM, ECIU 3TO HE NPOUCXOAUT HUrAE B MyNnbTUBEPCE.

Tabnwuua 5.1. Knaccudukauus owyLleHnn ¢ npumepamn. BupTyansHas peansHOCTb CBA3aHa ¢
nosy4eHneM Norm4eckn BO3MOXHbIX, BHELLIHWUX OLLYLLIEHUI (BEPXHASA NeBas YacTb Tabnumupl)

51



www.koob.ru

Jlorsueckn BoamomHEE © AT L

e —— ——— ————
2 M e, - o

PHAHSECHH BOIMOMHAH PUINYEC KM HEBOIMOMHAR JIOPHHECHH HEBROAMOMHNE

cpeaa cpeaa oY IHEHHA
Bmeitie HAMPHMER: YIpaBJenme HAMpHMEP: CHOPOCTE NGAETA HANPHMER: pazromense wa
omymieHHE | caMoseToM BRILC CKOPOCTH CHETA MHOMHTEIH NPOCTOMD YHCAa
Buyrpensue HAMPHMED: FOPAOCTE 33 HAMPHMEp: QUIYVILENHE WAETOD 38 | HANPHMED, SeccoaHaTeALHOoCTS
BEYWEHHA | CBOM AETHWE CNOCOOHOCTH | Mpefenamy AHANRIOHA BHAHMOCTH

A onpegensito periepmyap reHepaTopa BUPTyanbHOW peanbHOCTU Kak Habop peanbHbIX unu
BbIMbILLJIEHHbIX CPeA, OLLYLLEHNe HaxXoXOeHMs B KOTOPbIX NOfb30BaTens MOXHO 3anporpaMMyMpoBaTh B
reHepaTop. MoK Bonpoc O HauBbICLLIMX Mpeaenax BMPTyanbHOW pearibHOCTU MOXHO cchopmynmnpoBaTtb
cnegyowum obpasom: Kakue OrpaHWyeHusi, eCriv TakoBble MMETCS, 3aKOoHbl OU3MKM HaknagbliBaloT Ha
penepTyap reHepaTopoB BUPTyanbHOM peanbHOCTN?

BupTyanbHas peanbHOCTb BCErga BKIHOYAET CO34aHNE NCKYCCTBEHHbIX OLLYLLEHNA — hopMUpoBaHme
n3006paeHnn, — NO3TOMY C HErO Mbl U HAYHEM. Kakne orpaHu4eHnst 3akoHbl OM3NKM HaKagbiBaloT Ha
CMOCOBHOCTL FeHepaTopoB M300paXkeHun co3gaBaTb WCKYCCTBEHHbIE M300paxeHus, nepefaBatb
nogpobHOCTM M OxBaTbiBaTb COOTBETCTBYHLUME CEHCOPHble AnanasoHbl? CyllecTBYlOT O4YeBUAHbIE
Ccrnocobbl yny4leHns nepefavv Kakux-TO nogpobHOCTEN C MOMOLLB) COBPEMEHHOIO MUITOTaXHOro
TpeHaxepa, Hanpumep, NPUMEHEHE TENEBM3OPOB C O6oree BbICOKON Pe3KOCTbH. HO BO3MOXHO 1, XOTSA
Obl B MpuHUMNEe, nepefatb peanbHbI camoneT U ero cpegy B BbiCLIEW cTeneHu nogpobHo, T.e. C
MaKCUMarnbHbIMW MOAPOOHOCTAMM, KOTOPblE MOIYT BOCMPUHATE YyBCTBa netuuka? [Ana cnyxa aToT
HamBbICLLMA npeden Obin nNoyTu AOCTUrHYT B cuctemax Hi-Fi. yto kacaetca 3peHus, aTOT npegen
OOCTWXKUM. A 4TO KacaeTcs Apyrux 4yBCTB? BoO3MOXHO nn usnyecku NOCTPOUTb YHUBEPCarbHbIN
XUMWYECKUIA 3aBOL, KOTOPLIN CMOXET MNPOM3BOAMTL JHOOYH0 TOYHO OMNPEeAEerieHHY KOMOWHaLuIo
MUSITIMOHOB Pa3fINYHbIX AYLUMCTBIX XMMWUKAaTOB B OAHO MrHoBeHue? Wnu co3gaTb MallvHy, KoTopas,
Oyoyyun nomelleHa B poOT rypmaHa, MOXeT nepefatb BKYC M cocTaB noboro Bo3MoxHoro 6mwoga, He
roBOpsi y)Ke O CO34aHMU YyBCTB rofiofa U xaxapl, NpejwecTByOWUX NpuemMy nuilmv, U nocrnepytouiero
dusnyeckoro yposnetTsopeHua? ([onog, xaxga M Opyrve OLyLeHWs, HanpuMep, paBHOBECUE W
HanpshKeHne MYCKyJioB, BOCTMPVMHUMAIOTCH KaK BHYTPEHHWE MO OTHOLLUEHWIO K TeNy, HO OHW SBNSOTCH
HapyXHbIMW MO OTHOLUEHUIO K pas3ymMy W MOTOMY MOTEHUMAamnbHO OTHOCHATCS K cdepe BUPTyarbHON
peanbHOCTK).

CnoXHOCTb MpWU CO3AaHUM TakMX MalUMH MOXKET 3aKMiovaTbCs MPOCTO B TEXHOMOMMM, HO YTO Bbl
AymaeTe O crielytoLeM: Npeanosioknm, YTO NETYMK MUMOTaXKHOIO TpeHaxepa HanpaenaeT BUPTYarbHbIN
camoreT BepTUKanbHO BBEPX Ha BbICOKOW CKOPOCTW, a 3aTeM OTKmovaeT asurateny. CamoneT OomKeH
NpPoAoImKaTb NMOAHMMATBLCA A0 TEX MOpP, MoKa ero BOCXOAALMIA MOMEHT He ByaeT ucyepnaH, a moToM OH
HayHeT najaTh C BO3pacTalollen CKopoCThio. Bce aBMxeHue B LEMNOM HasbiBaeTca €80600HbLIM
rnadeHueM, HeCMOTPSl Ha TO, YTO MepBOHA4anbHO CaMoneT ABUrancs BBepX, MOTOMY YTO OBWXEHWe
MPOMCXOAMT TOMbKO Mofd BRAUSHWEM TaroTeHus. Korgoa camomneT HaxoguTcs B COCTOSIHUM CBOGOAHOrO
nafeHusl, ero aKUnaX HaxoOuTCA B COCTOSIHUM HEBECOMOCTM W MOXKeT nnasaTbh Mo KabuHe Kak
KOCMOHaBTbl Ha opbute. Bec BoccTaHaBnMBaeTcA TOMbKO TOr4a, Korga K camomneTy CHoBa
npuKnaabiBaeTCa HanpaBneHHasl BBepX Cura, 4YTO BCKOpe [JOIMKHO MPOU3OWTU noa AelcTBueM
aspoaMHaMMKM UMM HeyMonuMoi 3emnu. (B npakTuke cocTosiHus cBoBoAHOro nageHust 06blYHO
JOCTWraloT Mpv rnoneTe camoreTta noj JaBreHneM Mo Toi e napabonmueckon TpaekTopum, Nno KOTopoi
OH neTen 6bl NPV OTCYTCTBMW CUMbI ABUrATENSA U CONPOTUBMEHNSA BO3ayXa.)

CeobogHO nagawolime camorieTbl WUCMOomb3ylT Afs TPEHVMPOBKM KOCMOHaBTOB B YCIOBUSIX
HEeBECOMOCTM Nepen OTMpaBKOW B KOCMOC. HacTosiwmi camomneT MOXeT HaxoAuTbCsi B COCTOSIHUM
cB0oOOAHOrO nageHus napy wunu 6onblie MUHYT, MOTOMY YTO OH MOXET NoAHMMAaTbCs BBEpX M nagaTb
BHM3 B Npeaenax HecKONbKMX KUIOMeTPoB. HO NMNOTaXHbIN TpeHaxep, HaxoOsLMACA Ha 3eMie, MOXeT
HaxoAUTbCHA B COCTOSAHUM CBOOOAHOrO NMageHnsa BCcero ogHO MrTHOBEHWE, MOKa OH MOXEeT MOAHATHCH Ha
CBOMX Orfopax [0 WX MaKCMManbHOro pacTsikeHus, a NoTom ynacTb. [MunoTaxHble TpeHaxepbl (Mo
KpaHel Mepe, COBPEMEHHbIE) HENb3sI UCNOMb30BaTh A1l TPEHUPOBOK B YCIOBUSIX HEBECOMOCTU: AN
3TOro Heo6xoauM pearbHbI camMonerT.

MOoXHO N MUCMpPaBUTb 3TOT HEOOCTATOK MUIIOTAXHbLIX TPEHaXepoB, MNPeaoCTaBUB MM BO3MOXHOCTb
UMUTMPOBaTbL CBOGOAHOE MajeHue Ha 3emne (B 3TOM Crydae MX MOXHO Obino 6bl MCMonb3oBaTb U B
KayecTBe TPeHaXepoB KOCMUYECKUX NONeToB)? ITO He Tak MpOCTO, MOCKOMbKY Ha MyTW BCTAlOT 3aKOHbI
durankn. MsBecTHas duranka gaxke B NpUHLUMMNE He AaeT Apyroro cnocoba ycTpaHeHUst Beca Tena, Kpome
CcBOGOAHOrO nageHusi. EQUHCTBEHHBI Ccnoco6 MOMECTUTb MUIIOTaXHbIA TpeHakep B COCTOsIHME
CBOGOAHOrO NafeHusi, YTobbl OH OCTaBarics HEMOABMXHBLIM Ha MOBEPXHOCTU 3emn, — 3TO KakMM-TO
o6pa3omM NOABECUTb Hag HUM MacCUBHOE TeNlo, Hampumep, APYrylo MniaHeTy TakoW ke Macchl WUiu
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YyepHyto Aablpy. Jaxe ecnn 6bl 9TO ObINO BO3MOXHO (He 3abbiBanTe, YTO HAC 3aHMMaeT He HEMEANEHHbIN
NPaKTUYECKMN MHTEPEC, a TO, YTO MO3BOMSAIOT UMM HE MO3BOJSAIOT 3aKOHbI OU3NKKN), pearbHbl camoneT
Takke Mor Obl OCYLLECTBNATb YaCTble, CIIOXHbIE U3MEHEHMS B BENUYMHE M HaMpaBneHUn Beca aKunaxa
nyTeM MaHEeBPUPOBAHMS W BKIIOYEHWUS W BbIKMIOYEHUS ABuratenen. Ona vmMmuitaumm 3TuX U3MEHEHWN
MacCuBHOE Tesno NpULLIoCb Obl BpalwlaTtb No4Tn C Takon e t'IaCTOTOIZ, n, No-BManMomMy, CKOpOCTb CBeTa
(ecnu He 4TO-TO Apyroe) Hanoxmna Obl aGCOMNOTHLIN NPeAen Ha YacToTy 3TOro BpaLLeHus.

OpHako Ans vMuTauumM cBOGOOHONO NafeHWsl MUINOTaXKHbIA TPEHaXKep [OOMKEH co3jaBaTb He
HaCTOSILLYD HEBECOMOCTb, @ OLLYLIEHNE HEBECOMOCTM, MO3ITOMY, YTOObI MPUGNM3NTLCA K COCTOSIHWIO
HEBECOMOCTU, UCMONb3YyITCH Pas3nuyHble METOAbl, HE BKIoYawwyme cesoboaHoe nageHwe. Hanpumep,
KOCMOHaBTbl TPEHWPYIOTCA MOA BOAOW B KOCMUYECKMX ckadaHOpax, HacCTONbKO TsKerbIX, 4TO WX
nnaBy4yecTb paBHa Hynto. [lpyroit MeToA 3akmoYaeTcs B UCMOMb30BaHUK crieumanbHbIX peMHeN, KoTopble
MoAHMMAlOT KOCMOHaBTa B BO3[yX MoZ ynpaeneHuem KomnbloTepa Ans umuTaumm Heeecomoctu. Ho Bce
3TO BecbMa rpyGble MEeTOAbl, U OLLYLLEHNS, KOTOpble OHM oBecrneyuBatoT, BPSA U MOXHO CnyTaTb C
peanbHbIMU. YenoBeka HensbexxHO NoaaepXUBaoT CUMbl, KOTOPLIE OH HE MOXET He YyBCTBOBATb. TOYHO
Takke COBCEM He NepefaeTcsl XapakTepHoe OLUyleHUe NafeHusl, UCMbITEIBAaeMOoe Yepes opraHbl YyBCTB
BHYTpeHHero yxa. MoxHo npefcTaBuTb AanbHeiilune YCOBEPLUEHCTBOBAHUS: WUCTONb30BaHUE HECYLLMX
XUIOKOCTE C O4YEHb HU3KOW BSI3KOCTbIO: TPaHKBMIM3ATOPOB, CO3QALIMX OluylleHue nageHus. Ho
BO3MOXHO §nW BOOGLLE nepefatb oOullylleHue cBOGOAHOTO MadeHusl COBEpPLUEHHbIM 06pasoM B
MUNOTaXXHOM TPEHaXepe, KOTOpbI MPOYHO CTOWUT Ha 3emre? Ecnu HeT, To, JOMKHO GbiTb, CyLLEeCcTBYeT
abcontoTHbIN Npeden AOCTOBEPHOCTU MCKYCCTBEHHON Nepefayun BnevatneHus noneta. Ytobbl oTnvynTb
pearnbHbIi cAMOMET OT UMUTaLUWU, NETYMKY OOCTaTOUHO MPOMETETH MO TPAeKTOpUKN CBOGOAHOMO NajeHus
1 MOCMOTPETh, NOSIBUTCS COCTOSIHUE HEBECOMOCTM UMK HET.

B o6wenn dopmynMpoBke 3agadya 3aknoyaeTtca B crneayloweM. Ons  OOMUHUPOBaHUS Hafd
HOpPMasbHbIM (OYHKLUMOHMPOBaHNEM OPraHOB YyBCTB Mbl JOJMKHbI MOCHINAaTh UM M306paXeHu s, NoxXoxue
Ha Te, KOTopble Mpou3Bena Obl UMUTUMPYemas cpeda. Mbl Takke OOMKHbI NepexBaTbiBaTb U NOAABMSATL
n300paxkeHusi, MpPOU3BeAEeHHble AEWCTBUTENIbHOW Cpedoil, OKpyxalllei nonb3oBatens. Ho Takue
MaHUNynauMnM C M300paXkeHUsiIMM MpeacTaBnsioT coboi usnyeckue onepauuu, KOTopble MOXHO
OCYLLECTBUTb TONBKO NPV MOMOLLM MPOLIECCOB, UMEILLMXCS B pearibHOM dunsnyeckoM mupe. CBET U 3BYK
MOXHO [AOBOMLHO MPOCTO (PU3MYECKUN MOrMOTUTL U 3aMecTUTb. Ho Kak A yke ckasarn, 3To He OTHOCUTCA K
TArOTEHUIO: 3aKOHbI OU3NKN 3TOTO He Mo3BOMAT. Moxoxe, YTO NPpUMEp C HEBECOMOCTBLIO HaBOOWUT Ha
MbICIlb O TOM, YTO TOYHas UMUTALUA HEBECOMOCTU C MOMOLLLIO MallWHbI, KOTopasi B AeACTBUTENIbHOCTM
HEeNoABWXHA, MOXET HapYLUWUTb 3aKOHbI (PU3UKN.

Ho 370 He Tak. HeBecomMocTb 1 BCe Apyrne OLLyLLEHUS, B MPUHLMINE, MOXHO NepeaaTtb UCKYCCTBEHHO.
B KOHUe KOHLOB, CTaHeT BO3MOXHbIM OOOMTM BCe oOpraHbl YyBCTB M OKas3aTb HErocpeacTBEHHOe
BO3AEWCTBUE Ha HepBbl, CBA3LIBAIOLLNE UX C MO3IOM.

Takum 06pa3oM, HaM He HyXHbl YHMBEpCarbHble XMMWUYECKME 3aBOAbl UMW HEBEPOSATHbIE MalUWHbI
WCKYCCTBEHHOW rpaBuTaumn. Kak TOnbko Mbl MOMMEM opraHbl OOOHSIHMSI HACTOMbKO, 4YTOObI
paclwmndpoBaTb KOA CUrHaroB, KOTOPbIE OHM MOCHINAOT B MO3r NPU 0GHApPYXEHUN 3amnaxoB, KOMMbOTEP,
OOMMKHbIM 0Opa3oM MOACOeAMHEHHbIV K COOTBETCTBYIOLIMM HEpBaM, CMOXET NOCbifaTb B MO3F Te e
camble curHanbl. Torga Mo3r CMOXET OLLYTUTb 3anaxu 6e3 NpuUcyTCTBUS COOTBETCTBYHOLLIMX XMMUYECKUX
BELLEeCTB, TakMe BeLlecTBa MO Aaxe HMKOrga He CyllecTBoBaTb. TOYHO TakKe MO3r CMOXET UCMbITaTb
HacTosiLLee OLLyLleHNe HEBECOMOCTM Aaxe Mpu HOPMaribHOM TAroTeHun. W, KOHEYHO, He HyXHbl ByayT
HU TENEBM30pPbIl, HN HaYLLHUKW.

Takum o6pasom, 3aKkOHbl OU3MKM HEe HaKNagblBaT HW Marnemnwero OorpaHUyYeHus Ha AuanasoH U
TOYHOCTb reHepaTopoB M300paxeHuin. He cyllecTByeT BO3MOXHOMO OLLYLLEHWUS WK psga OLLYLLEHWUN,
NPUCYLLMX NIOAAM, KOTOpble B NMPUHLMINE HEBO3MOXHO Obino 6bl nepeaatb MckyccTBeHHo. Koraa-Hnbyab
B kayecTBe 0606LieHMa Bcex ¢mnbMoB nosBuTcs To, 4to Ongoc Xakcnm B kHure Brave New World
Hassan «gunu» (feelie)® — dunbmbl Ana Bcex 4yBCTB. MoxHO GyaeT MOYYBCTBOBAThb MOKauyMBaHue
NoAKU MOA4 HOoramu, ycrbiwaTtb LWOPOX BOJSH, OWYTUTb 3anax Mops, yBUMAETb, Kak M3MeHsAeTcs uBeT
3aKaTa Ha ropusoHTe, NOYYBCTBOBaTb Kak BETEPOK nepebupaeT Balum BONOCHI (HEBAXHO €CTb OHW Y Bac
WNN HeT) — 1 BCe 3TO, OCTaBasiCb Ha Cylle unu goma. M aT1o elle He Bce: phunm Takke nerko cmoryT
n306pa3nTb CLEHbI, KOTOpPble HMKOrA4a He CyLLecTBOBanu M He MOrnu cyuiectsoBaTtb. Mnu oHn cmoryT
cbirpatb He4To, NogobHoe My3blke: NpekpacHble abCcTpaKTHble COMeTaHUSA OLLYLLIEHUIA, NpeaHa3Ha4YeHHble
Ansa ycnagbl YyBCTB.

To, 4YTO KaXkgoe BO3MOXHOE ollyuleHne MOXXHO nepeaaTtb NCKYCCTBEHHO — 3TO OAHO; a TO, YTO Korga-
HI/I6y,EI,b CTaHeT BO3MOXHbIM OHa)XObl N HaBCerga co3aatb OTAENIbHYHO MallVHY, CI'IOCO6HyP0 nepenaeatb
nobble BO3MOXHbIE owyLleHuna, — 3TO YyXe He4To fonbluee: aTo YHUBEPCallbHOCTb. MawwnHa dunu,
obrnapatoLLas Tako BO3MOXHOCTbLIO, cTana Obl YHUgepcalsibHbIM ceHepamopom usobpaxeHud.

8 Ot anrnuiickoro crosa «feeling» — «4yBcTBOY». — [TpuM. repes.
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B0O3MOXHOCTb CyLLIEeCTBOBaHMS YHUBEPCAIIbHOIO reHepatopa n3obpaXeHuin BbiHYyXXAaeT Hac M3MEHUTb
HaLm B3rnsgbl Ha BOMPOC, KacalwWwUncsa HavMBbICLUMX NpeaenoB TexHonorun gunu. B HacTosiwee Bpems
MpoOrpecc TakoM TEXHONOorMu 3aknovaeTcs B u3obpeteHum Oonee pasHoobpasHbiX M Gornee TOYHbIX
crnocoboB CTMMyNSAUMM OpraHoB YyBCTB. HO 3TOT knacc 3agay McyesHeT, Kak TONbKO Mbl pacumdpyem
KOAbl, WCNONb3yemble HaWMMW OpraHamu 4YyBCTB, U pa3paboTaeM [OOCTaTOMHO TOHKUA METOo[
CTUMYIAUUKN HEPBOB. Kak TONbKO Mbl HAY4YMMCH NCKYCCTBEHHO rEHEPUPOBATb CUMrHasIbl HEPBOB HACTOMBKO
TOYHO, 4TOObI MO3r HE MOr YNOBUTb Pa3HWULY MeXOY WCKYCCTBEHHbIMW CUrHanamu u curHanamu,
nocbifiaemMbiMi HalWMMKU OpraHaMu 4yBCTB, B MOBbILEHUM TOYHOCTM 3TOr0 MeToga He Oyoer
HeobxogumocTu. K aToMy BpeMeHW TexXHOnorus craHeT Goniee COBEPLUEHHOW, M crnefylowas 3agada
OyneT cocToATb HE B TOM, Kak nepefath AaHHble OLLYLIEHMS, @ B TOM, Kakue oLlyLleHus nepegaBatb. B
OorpaHuM4eHHo obnacTM 3TO MPOUCXOOUT YXKe CerofHsl, Koraa 3agada MorydeHusl MakcumarnbHO
BO3MOXHOM TOYHOCTM BOCMpPOU3BEAEHMS 3BYKa Yxe Onnska K TomMy, YToObl ObiTb pELLEHHON C MOMOLLLIO
KOMMaKT-ONCKOB M COBPEMEHHOIO MOKOJIEHNs1 3BYKOBOCMpOM3BoasLero obopynoBaHms. Ckopo yxe He
CTaHeT TaKoro NoHATUSA Kak nobutens Hi-Fi. Jllobutenen BocnponseeaeHnst 3Byka ckopo 0yaeTt 3aboTtuTb
He TOYHOCTb BOCMpom3BedeHus (Bocnpoum3BedeHne OygeT o0ObIOEHHO TOYHBIM A0 npegena
YeroBeYeCcKOro pacrno3HaBaHusi), a To, Kakvme 3BYKU JOMKHbI ObiTb 3anMcaHbl B NepByt0 oYepeb.

Ecnn B reHepaTop u306pakeHMIt NOCTaBUTb 3anucCb, B3SITYI0 U3 XU3HW, €€ MOYHOCMb MOXHO
onpeaenuTb Kak GnmM3ocTb nepegaBaeMbiXx WU300pakeHUM K TeM U300pakeHusiM, KOTopble YernoBek
nony4ymn 6bl B peanbHoi cuTyauun. B 6onee obuiem cnydyae, ecnu reHepaTop nepeaaeT UCKYCCTBEHHO
Cco3[aHHble M300paxxeHusi, Hanpumep, MynbTdUIbM UM MY3bIKy C 3anncK, TOYHOCTb — 3TO BNN30CTb
nepegaBaemMbix 00pas3oB K TeM, KOTOpble HYXHO nepepatb. lMog «6nm3ocTblo» Mbl nogpasymeBaem
6n13ocTb, BOCNpYHMMaeMylo forfb3oBaTeneM. Ecnv nepegava HacTonbko Gnmn3ka K opurMHany, 4to
nonb3oBaTefb He MOXET OTNNYUTL OAHO OT APYroro, TO Mbl MOXEM Ha3BaTb 3Ty Nepeaady co8epueHHO
moyHolu. (Takmm o6pas3om, nepedadya, TO4YHasd Afs OOHOMO MOMb30BaTenNs, MOXeT CcoAaepXaTtb
HETOYHOCTW, KOTOpble MOXET OLyTUTb OPYron nonb3oBaTtenb ¢ 6ornee OCTpbIM CRyXOM WAM APYrumu
06OCTPEHHBLIMY YyBCTBaAMM).

YHuBEpCcanbHbIi reHepaTop W300paXkeHW, KOHEYHO, He COLEPXMUT 3anMcu BCEX BO3MOXHbIX
n3obpaxeHun. YHuBepcarnbHbIM €ro genaet criegylowee: npu Hanuuuu 3anvcu nboro BO3MOXHOIO
n3obpaxeHnss OH MOXeT BbI3BaTb Yy NONb30BaTeNs COOTBETCTBYHOLME OllylieHus. B yHuBepcanbHom
reHepaTope CryxoBbIX OLLYLIEHUA — coBepLueHHoW cucteme Hi-Fi — 3anucb MOXHO npeactaBuTh B
BMAe KomnakT-gucka. [ns yno6CTBa CryxoBbIX OLLYLLEHUR, KOTOpble AMNATCS JOofblue, 4Yem 37O
noseonsieT 06beM NamaT AUcKa, Mbl JOIMKHbI BKIHOYNTE MeXaHn3M, CrocobHbIM nocneaoBaTenbHO 3a-
rpykatb B MalluMHy ntoboe KonmyecTBo AUCKOB. OTO XKe YCINOBME OCTAeTCH B CUNME AN BCeX OCTarbHbIX
YHMBEpPCarbHbIX reHepaTOpPOB N300paXKeHWN, T. K., CTPOrO rOBOpPSl, reHepaTop U3o0paXeHuin He SBNsSieTcs
yHMBEpPCarnbHbIM, MOKa B HEM HET MexaHu3ma GeckoHeYHO [OoNroro Bocrnpou3BeneHust 3anunceit. bonee
TOro, Korga maiwuHa OygeT pabotaTb B TeYeHWe [AOMroro BpeEMEHW, el noHagobutcst yxod, umHadve
BOCMPOM3BOAMMbBIE €10 U300pakeHus OyayT yxXydwaTtbCs MM BOBCE WCHE3HYT. OTU U NOAOOHbIE MM
coobpaxeHusi CBsi3aHbl C TeM, 4YTO, €Cnu Mbl pacCcMaTpuBaeM OTAENbHbI (PU3NYECKMA OOBEKT
N305IMPOBAHHO OT OCTasnbHOW BCENIEHHOMW, TO Mbl BCErga nosiydaem anmnpokcumaumio. YHUBeEpCanbHbIN
reHepaTop n3obpakeHuin yHMBepcarneH TOMNbKo B ONpeaerieHHOM BHELLUHEM KOHTEKCTe, B KOTOPOM Aomnyc-
KaeTcsl, YTo ero obecneymBaloT, Hanpumep, 3HEpPrven, MexXaHM3MOM OXNaKAEHUS, U Mepuoandeckm
obcnyxmBatoT. Takme BHELIHNE HYXXObl MALUMHbLI HE 3anpeLLaroT cunTaTb ee «OTAENbHOM YHUBEpCanbHOM
MaLUMHOM» MpPU YCMOBUKU, YTO 3aKOHbl (PU3NKM He MPEnATCTBYIOT YAOBMETBOPEHUIO 3TUX HYXA U ANs
YOOBMNETBOPEHNS 3TUX HYXKL HE HY)XXHO U3MEHSATb KOHCTPYKLUUIO MaLUMHbI.

Kak 51 y»ke ckasan, oopMmMpoBaHne M300pakeHnin — BCEro NWLb Of4HA COCTaBnsoLlas BUPTYarlbHON
peanbHOCTU: CYLLECTBYET €elle W KparhHe BaXHbli UHTepakTUBHbIA arnemMeHT. eHepaTop BUPTyanbHOMW
peanbHOCTU MOXHO MOCYUTaTb reHepaTopoM M3obpakeHun, N306pakeHns KOTOPOro onpeaensTcs He
MOMHOCTBID B CaMOM Havarne, a 4aCTMYHO 3aBUCAT OT AEWCTBUN Monb3oBaTens. Takon reHepatop He
npovrpbiBaeT Ansl Nonb3oBaTens 3apaHee onpeaeneHHy nocnefoBaTenbHOCTb N300paXeHUn, Kak aTo
npousowno 6bl Npu npocMmoTpe dunbma unu punu. OH NpuaymbIBaeT 3T U300paxeHus no nyTw,
YyUMTbIBas HenpepbiBHbIA NOTOK MH(POpMauMM O AenCTBUAX nonb3oBatens. CoBpeMeHHble reHepaTopsbl
BMPTYyanbHOW peanbHOCTW, Hanpumep CcreasT 3a MNOSIoKEeHWEM rofoBbl MOMb30BaTens, WUCNONb3ysi
CEHCOPbl OBWXEHWs!, Kak Moka3aHo Ha pucyHke 5.1. B KOHEYHOM cuyeTe, UM NPUXOAUTCS CrneavTb 3a
BCEMM [OENCTBMSAMW MONb30BaTeNdA, KOTOPblE MOryT MOBMMATb Ha CYOBEKTUBHBbIA BHELIHWA BUg
UMUTUPYEMON cpefpbl. dTa cpeja MOXET COCTOATb M3 CODCTBEHHOrO Terna MoNib3oBaTens: MOCKOMbKY
TEeNno HaxoguTCcd BHE pa3yMma, OnMucaHuwe cpefbl BMPTyanbHOW pearnibHOCTWM BMOJSIHE MOXET BKMYaTb
TpeboBaHWe, Y4TO Teno Nonb30BaTeNs AOIMKHO Ka3aTbCs 3aMeLLEHHbIM HOBbIM TEMOM C OnpeaeneHHbIMM
CBOWCTBaMM.

Uenoseveckunit pasymMm BO3/J,eIZCTByeT Ha TEeNno M Ha BHELUHWUR MUp, UCNyckasa HepBHble UMMYIbCbI.
CnepoBarerbHo, reHepartop BMpTyaﬂbHOVI peanbHOCTKN, B nNpuHUUNE, MOXeT nNoNny4YnTtb BCHO
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HeobXxoauMyHo MHOPMaLMI0 O AENCTBUSAX NONb30BaTeNs, BOCNIPMHUMANA HEPBHbIE CUTHarbI, BbIXOOSALLME
13 Mo3ra nonb3oBartens. AT curHanbl, BMECTO TOro, YToObl monacTb B TEMO MONb3oBaTens, MoryT ObiTb
nepegaHbl KOMMbIOTEPY M pacumdpoBaHbl C Liefbi TOYHOrO ONpeaeneHns cneayLwero BMKEeHNs Tena
nonb3oartens. CurHanbl, KOTOpble KOMMbITEP OTMNpaBnsieT obpaTHO B MO3r, MOryT ObiTb NOAOGHbI
curHanam, kotopble nocnano Obl Teno, ecnyM Obl HaxoOWNOCb B 3TOW TOYHO OMpeAeneHHOW cpegne.
BuptyanbHoe Teno morno 6bl pearnpoBaTb OTNIMYHO OT peanbHOro, ecnu Obl 3TOro0 notpeboBano
onpegerneHune, Hanpumep OHO CMOrMO Bbl BLKUTL B BUPTYyanbHOW cpeae, kotopasi youna 6bl peanbHoe
YyeroBeyeckoe Tero, U MMMTUPOBaTb HenpaBuIibHOe PYHKLMOHMPOBaHWE Tena.

A npusHato, YTO FOBOPUTbL O B3aUMOAEWCTBUM YENOBEYECKOro pasyma C BHELUHUM MWUPOM MOJIbKO
yepes WcrycKaHMe W MOoNydeHUe HEPBHbIX WMMYNbCOB, ObiNo Obl, noXxanyi, CNUWKOM 60onbLUoW
noeanusaunen. B obonx HanpaBneHUsx npoxogatr M xumudeckne cooblueHus. A gonyckat, 4To, B
npuHuune, aTn COO6LLL€HI/I$| TOXe MOXHO nepexeatnTtb U 3aMeCTUTb B HeKOTOpOI7I TOYKe Mexay Mo3rom u
ocTalbHbIM TeNoM. Takum 06pa30|v|, NnoJib3oBaTeslb OCTaHEeTCA HenoaBWXHbIM, noacOoeAUNHEHHbIM K
KOMMbIOTEPY, HO Y HEro BO3HMKHET OLLYLLEHME MOSIHOMO B3aUMOAEWCTBUS C BUPTyarnbHbIM MUPOM —
pearnbHOM XU3HKM B 3TOM Mupe. PucyHok 5.2 nnnoctpupyeTt npeacrtaensemoe mMHon. Kctatu, HecmoTps
Ha TO, YTO Takas TexHonorms — pfeno Oyayuwiero, uaess O HeW ropasgo crapee caMoW Teopuu
BbluMcrneHnsi. B Havane cemMHaguatoro Beka [ekapT yxe paccmatpuBarn ¢unocogckme crneacreus
MaHUMNynMpPYIoLEero 4YyBCTBaMM «JEMOHa», KOTOPbIM MO CyTM Oblfl  reHepaTopoM BUPTyarbHOM
peanbHOCTU, NoA06HbLIM NOKa3aHHOMY Ha PUCYHKE 5.2, CO CBEPXbECTECTBEHHBLIM Pa3yMOM, 3aMEHSIBLLUM
KOMMblOTEP.

M3 npealwecTsytollero pacckasa siCHO, 4YTo NGOl reHepaTop BMPTyarlbHOW peanbHOCTU AOIHKeH
NUMeTb, MO KpaiHein Mepe, TPY rMaBHbIX COCTaBMNAOLLNX:

Habop CeHCOpOB (KOTOPbIMW MOIYT ObITb OETEKTOPbl HEPBHbIX WMMYMbCOB), YTOObI Yy3HaTb O
OeNCTBUSX NoNb3oBaTens:

Habop reHepaTOPOB U30GPaXKEHWI (B PONIN KOTOPbIX MOTYT BbICTYNUTb NPUMGOPbLI CTUMYTALMN HEPBOB);
yNpaBnsoLWuiA KOMMNbIOTEP.

Kﬂi"ﬂlbIUTE]'J

Puc. 5.2. BapmaHT BO3MOXHOro 6y,u,yu.|,ero McnonHeHuna BMpTyaJ‘IbHOI7I peanbHOCTN

[o HacTosilLlero BpeMeHU MOe BHMMaHWE KOHLIeHTPUPOBAaNoOChb Ha MepBbIX ABYX COCTaBMSIOLLUX:
CeHcopax u reHepartopax msobpaxeHuid. [lerno B TOM, YTO MpU COBPEMEHHOM MPUMUTUBHOM COCTOSIHUM
TEXHOSMOrMN UCCNedoBaHWe BUMPTyanbHOW pearibHOCTM BCE elle 3aknoyaetcs B (popMUMpOBaHUM
n3obpaxeHun. Ho 3armnsHyB 3a npexogsime TEexXHOMOrMYeckne OrpaHUYeHus, Mbl YBUOUM, YTO
reHepaTopbl 300paXKeHWIn NMPOCTO HAaNpoCcTo obecnevmBalT NHTEPENC — «COEAMHUTENbHBIN Kabenby
— Mexay Mnonb3oBaTesieM M HacTOSILMM FeHepaTopoM BUPTYaribHOM pearibHOCTU, KOTOPbIM SIBNAETCA
KoMnbloTep. BupTyanbHasi cpeda NOMHOCTbIO CO30aeTcs BHYTPU KoMMbtoTepa. MIMeHHO kommbioTep
obecneynBaeT CMNOXHYI U HE3aBUCUMYIO «OTBETHYIO peakuuio», KoTopas onpasAbiBaeT MCMNOMNb30oBaHNe
CInoBa «pearnbHOCTb» B COYMETaHWM «BUpTyanbHas peanbHOCTby». CoeauMHUTENbHLIN Kabenb HU4Yero He
BHOCUT B Cpedy, BOCNPUHMMAEMYIO MOSib30BaTesNieM, C TOYKU 3pEHMSI MOMb30BaTENS OH «NpO3payeH» B
TOW e CTeNeHM, B KakOW Monb3oBaTeslb He CYMTAET CBOM COOCTBEHHbIE HEPBbLI YACTbIO OKpYXatoLLen ero
cpepnbl. Takum obpasom, Oyayline reHepaTopbl BMPTyaribHOW pearnibHOCTM fydlle BCero onucaTb Kak
reHepaTtopbl C OLHOW [NaBHOW COCTaBMSOWEN, KOMMbIOTEPOM C  HECKOSNbKUMW  OObIYHBIMM
nepudepunHeiMn yCTpoNCcTBaMu.

A He XOo4y HepgooueHmnBaTb NpakTndyeckme 3agadn, cBA3aHHble C nepexsaTtomM BCeX HEePBHbIX CUrHaroB,
nocTtynawwunx B YerioBEeYECKUI MO3T 1 BbIXOOSALINX U3 HETO, U paCLIJVICbDOBKOIZ pa3nn4yHbIX KOOOB TakuUX
npoueccos. Ho 3TO KOHEYHbLIN Ha6op 3afad, KOTopble HaM npunageTca pelnTb TONbKO OAUH pas. Kpome
TOro, OCHOBHOE BHMMaHME TEXHOIIOIMN BMpTyaJ'IbHOﬁ peanbHOCTU CAOBUHETCA pa3 W HaBcerga K

55



www.koob.ru
KOMMNbIOTEPY, K 3adaye ero nporpaMMMpoBaHusa AN nepefadv pasnuuHblix cpef. Kakve cpefpbl Mbl
CMOXeM nepefaBatb, yxe byaeT 3aBMCeTb HE OT TOro, Kakme CEHCOPbl U reHepaTopbl N306paXeHni Mol
CMOX€EM MOCTPOUTb, @ OT TOro, Kakue cpefbl Mbl CMOXEM TOYHO onpefenuTb. « TO4YHOe onpegerneHne»
cpedbl OyaeT o3HavaTb Hanmuume mnporpammbl Afs KOMMbKOTEpa, ABMSALWErocs cepaueM reHepaTopa
BMPTYyanbHOW peanbHOCTMU.

MN3-3a MHTepaKTUBHOM Npupodbl BUPTyarnbHOM peanbHOCTU MOHSATWE TOYHOWM nepedayu Onsi Hee He
CTONMb MNPOCTO, Kak Ans (hopMMUpOBaHuUA K300pakeHWid. Kak s yxe ckasan, TOYHOCTb reHepaTtopa
n306paxxeHuii — 3To Mepa 6rnM3oCcTy nepeaaHHbIX N306paXkeHUit K Tem, KOTopble CrieqoBarno nepeaathb.
Ho B BUpTYyanbHoI peanbHOCTU 0ObIYHO He CYLLECTBYET U306paxxeHUl, KOTOpPbIe HY)XHO nepeaath: HY>KHO
nepenatb NOSb30BaTENiO OLLYLLEHNE HAXOXOEeHWs B onpeaenieHHoi cpefe. TouyHoe onpegeneHune cpeapi
BUPTyanbHOW peanbHOCTVM O3HavaeT He OonpedeneHve TOro, YTO AOMKEeH OllyliaTh Monb3osaTterb, a
cKopee onpeferneHne TOro, Kak cpefa [OMKHA OTpearpoBaTh Ha Kadoe BO3MOXHOE [eicTeue
nonb3oBaTtens. Hanpumep, npu BUPTyanbHON Urpe B TEHHWUC 3apaHee MOXHO OnpeaenvTb BHELIHWUIA BUf
KopTa, norogy, noBedeHVe MyGrnvMKM U ypoBEHb Urpbl NMPOTMBHMKA. Ho xog wurpbl He onpedensioT: OH
3aBNCMT OT MHOXeCTBa pelleHui, NpUHMMaeMblX Mornb3oBaternemM BO BpeMs urpbl. Kaxaoblit Habop
pelleHni NpuBedeT K pasfUyHbIM peakuusM BUpTyarnbHOW cpefdbl W, credoBaTenbHO, K PasfnyHbIM
BapuaHTam Urpbl.

KonmyectBO BO3MOXHbIX BapuUaHTOB WUrpbl B OAHOM OKpyXalllen cpege, T.e. NepefaHHOe OAHOM
nporpammon, orpoMHo. PaccmoTtpum nepegavy LleHTpanbHoro KopTta YmmbngoHa € TOYkM 3peHuUst
urpoka. lNMpeanonoxmm, Y4To B KaXayr CEeKyHOy Urpbl UrPOK MOXET ABUraTbCA OOHMM M3 OBYX 3aMETHbIX
cnocoboB (3amMeTHbIX Anst Urpoka). 3aTtem Yepes ABe CeKyHObl KONMYECTBO BO3MOXHbIX BAPMAHTOB Mrpbl
CTaHeT paBHbIM YeTbIpeM, Yepes TpU CeKyHabl — BOCbMU U T. A. [NpuMepHO Yepes YeTbipe MUHYTbI KO-
NNYECTBO BO3MOXHbIX BAPMAHTOB WUrpbl, 3aMETHO OTNMYaoLWUXCA ApYyr OT Apyra, NPeBbLICUT KONMMYECTBO
aTOMOB BO BCEJIEHHOM W MPOJOIMKUT pacTU B 3SKCMOHEHUMarnbHOW 3aBMCMMOCTM. YTOObLI mporpamma
TOYHO Mnepejana OAHy TaKyl cpedy, OHa OOMKHa UMEeTb BO3MOXHOCTb pearmpoBaTb Ha nwbon w3
HEeCMETHOTO KOMM4yecTBa 3aMETHO OTMMYaKLWNUXCA BapuMaHTOB B 3aBUCUMOCTM OT MOBeAEeHMs
nonb3oBatens. Ecnv gBe nporpammbl OOWHAKOBO pearvpyloT Ha Kaxaoe BO3MOXHOe [eNcTBue
nonb30oBaTens, 3HayuT, OHWM MepedalT OAHY M Ty Xe Cpedy: €Cnv Xe WX peakuumu gaxke Ha OgHO
BO3MOXHOE AENCTBME 3aMETHO OTNNYAKOTCA APYr OT Apyra, 3Ha4YnUT, OHM NepeaaroT pasnmyHble cpeabl.

OTO CBOWCTBO OCTaeTCA HEeU3MEeHHbIM, [aXe ecnv MNomnb3oBaTenb HWKOrga He npou3BedeT To
AencTBue, KOTopoe BbiSIBUT pasHuuy. Okpyxalolas cpeda, nepegaBaemasi nporpaMmMont (4ns AaHHoro
BMAa nonb3oBaTteneil, ¢ AaHHbIM COeaAVHUTENbHBLIM Kabenem), — 3TO NorMyeckoe CBOWCTBO MporpaMmbil,
KOTOpPOE He 3aBUCUT OT TOro, BbIMOMHANAck NW Koraa-Hubyab aTa nporpamma. Nepenasaemasi cpefa
TOYHa HaACTONbKO, HACKONbKO OHa criocobHa oTpearMpoBaTb npednonaraemMbiM obpas3oM Ha Kaxgoe
BO3MOXHO€ AeiicTBue rnonb3oBaTtens. Takum o6pa3oM, ee TOYHOCTb 3aBUCUT HE TOMNbKO OT OLLYLLEHUH,
AEeNCTBUTENBHO BO3HMKAIOLMX Y MONb30BaTenel, HO U OT OLLYLLEHWIN, KOTOPbIE Y HUX HE BO3HMKAIOT, HO
BO3HUKNK Gbl, MoBean oHU cebs MHade Bo BpeMsi nepenadn. BoamoxHo, 370 3By4UT napagokcanbHo, Ho,
Kak s y)Ke ckasarn, 3To NpsiMoe CreAcTBUe TOro, YTo BMPTYyanbHasi peanbHOCTb, Kak U caMa pearnbHOCTb,
NHTEpaKTUBHA.

OTOT hbakT NopoXZaeT BaXXHOE OTNnYMe Mexay PopMUpPOBaHMEM U300paxXeHUn 1 (OpMUPOBaHMEM
BMpTyanbHOW peanbHOCTW. [lonb3oBaTens B NpUHUMNE MOXET MOYYyBCTBOBaTb, W3MEPUTb MU
KOHCTaTMpoBaTb TOYHOCTb Mepefadn U3obpakeHUs reHepaTtopom M306pakeHW, HO He TOYHOCTb ne-
pedayn BUpPTyarnbHON peanbHOCTU. Hanpumep, ecnu Bbl NobuTe My3blky U JOCTaTOMHO XOpPOLIO 3HaeTe
onpegerneHHoe My3blkanbHOe Npou3BeAeHne, Bbl MOXETe MocnylwaTb ero UCMONHEHWE N NOATBEPAUTL
COBEpLUEHHO TOYHYIO ero nepegady, B NpuMHUMNE, BNNOTb A0 NOCnegHen HOTbI, BbIPaXeHUs, AUHaMUKn U
T. N. Ho ecnu Bbl chaHaT TeHHWCA, B COBEPLUEHCTBE 3HatoWwmii LieHTpanbHbii KopT YumobngoHa, Bbl Bce
paBHO He CMOXeTe NnoATBepAnTb abCOMOTHYH TOYHOCTb BbiLEHa3BaHHOW nepefayn. Jaxe ecnu Bbl
CMOXeTe nccregoBaTb BUPTyanbHbIv LieHTpanbHbin KopT ckonb yrogHo AOMAro u «BO3AEWCTBOBATbY» Ha
Hero BCEBO3MOXHbIMM crnocobamn K Oaxe ecnu Bbl MOMyYMTe pPaBHbI LOOCTYN Ha pearbHbIN
LleHTpanbHein KopT Ans cpaBHEHWS, Bbl HE CMOXETe [Jaxe KOHCTaTMpoBaTb, YTO nporpamma
OEeNCTBUTENbHO Mnepefana ero peanbHoe pacnonoxeHue. [1eno B ToOMm, YTO Bbl HE MOXeTE 3HaTb, YTO
npousowno 6bl, ecnu Bbl Bbl NCcregoBanyu ero YyTodky AOMbLUe UK BOBPEMS OrMsAHyNMCb. Bo3amoxHo,
ecnu Obl Bbl Cenu B KPecno cyabu M 3akpudanu «gonT!», sgepHas noaesogHas noaka Bennbinia 6bl Ha
NMOBEPXHOCTb TpaBbl U ToprneampoBana 6bl Tabno.

C Apyroui CTOpOHbI, ecnv Bbl OBHapyxuTe x0T Obl OOHO OTMAMYME MEXAY BUPTyanbHOW U peanbHOn
cpenon, Bbl MOXeTe HeMeASleHHO 3asiBUTb O HETOYHOW nepefave. Ecnu Tonbko BMpTyanbHOW cpeae He
MPUCYLLM HEKOTOpble YMCTBEHHO Henpefckadyemble YyepTbl. Hanpumep, pynetka CKOHCTPyMpoBaHa Tak,
4YTO ee NoBeAeHVe nNpeAckasaTb HEBO3MOXHO. Ecnv Mbl CHUMEM hnnbM O pyneTke, Ha KOTOPOW UrpatoT B
Ka3nHo, aTOT (PUNbM MOXHO Ha3BaTb TOYHbIM, €CMW YWUCna, KOTOPbIe BbiNadalT Ha pyrneTke B unbme,
COBMagatoT C Yncnamm, KoTopble AeVCTBUTENBHO BbiNaganu Ha pyrneTke BO BpeMsi CbeMoK dunbma. MNpu
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KaxgoMm nokase dunbma uyucrna OyayT Te xe camble: 3To abcomnoTHO npeackasyemo. Takum obpasom,
TOYHOEe u30bpaxeHue Henpeackasyemow cpefbl OOJPKHO ObiTb npeackadyembiM. Ho kakoe aTo umeet
3HayeHve AN TOYHOW repedayu pyneTku B BUPTyanbHOW peanbHOCTU? Kak n paHblue, 3TO O3Hayaer,
YTO MOMb30BaTENb HEe JOIMKEH OBHapyXMBaTb 3aMeTHbIE OTNMYKNS OT opurnHana. Ho aTto npegnonaraer,
4YTO Nepegava He OomkHa BecTu cebsa naeHTnYHo opurnHany: ecnm 6el 3T0 Nnpomncxogmno, nnbo ee, nNM6o
9TOT OpuUrnHamn MOXHO Obino 6bl Mcnonb3oBaTb aona npenckasaHna noeegeHua ocTtaBllerocd, n He
octanocb 6bl HM4Yero Henpegckasyemoro. Kpome Toro, nepefada He OOmkHa BecTu cebsa ofgMHaKoBO
Kaxgbli pas, Korga ee ocywecTnstoT. CoBeplleHHO nepedaHHas pyreTka [ofmkHa OblTb CTOMb ke
npMMeHUMa ONns asapTHbIX Urp, CKoMb M peanbHas. CnegoBaTernlbHO, OHa [OMMKHA ObiTb CTONb Xe
Henpegckasyema. A Takke OHa [OMmkHa ObITb CTOMb e GecnpucTtpacTHa, T.e. BCE 4ucna LOSDKHbI
nosBNsATLCS abcontoTHO BecnopsgoYHO, C paBHOW CTEMEHBI BEPOATHOCTU.

Kaknm obpasoMm Mbl y3Haem Henpegckasyemble cpefbl, U Kak Mbl JOKa3blBaeM OecnpucrpacTtHoe
pacnpegeneHue cnydanHblx Yncen? Mbl npoBepsieM, COOTBETCTBYET N Nepefada pyneTkm ee TOYHOMY
onpegeneHuio. 3Ta NpoBepka OCYLLECTBSETCS TOYHO Tak Xe, Kak NpoBepKa Ha peanbHOCTb Kakon-nmbo
BellM: Mbl BO3AEWCTBYEM Ha Hee M CMOTPUM, pearMpyeT N OHa Tak, kak ckasaHo. Mbl nposoaunm
3HaYUTENBHOE KONMMYECTBO NOAOOHbLIX HAOMIOAEHUIA N OCYLLIECTBINSIEM CTAaTUCTUYECKME NPOBEPKN Pe3Yib-
TaToB. N onsATb, CKONMbKO Obl MPOBEPOK Mbl HE MPOBENW, Mbl HE CMOXEM KOHCTATUpPOBaTb TOYHOCTb
nepegayn unu gaxe BepOATHOCTb TOYHOCTU nepefayn. 6o kak b6bl GecnopsgoyHo, Ha NepBbIA B3rNs,
He BbIMaganu 4ucra, OHW, TeEM He MeHee, MOryT BbiNadaTb MO KakoW-TO TalHOW CXeMe, KoTopas
no3sonuna Obl Nofnb3oBaTento, 3HAaKOMOMY C HeW, NpeAckasbiBaTb 3TM yucrna. Vinum, BO3MOXHO, crnpocu
Mbl BCIyX gaTy ouTBbI Npu BaTeprnoo, cneaywolime gBa 4yncna HeM3MeHHO nokasanu obl 3Ty gaTty: 18, 15.
C Opyrom CTOpOHbI, ecrnv NOSABMSALWAAcsa nocnegoBaTenbHOCTb KaXeTcs HebecnpucTpacTHOW, Mbl He
MOXEM ObITb yBepeHbl B TOM, 4YTO OHa TakoBOW U ABNAeTCcA, HO Mbl MOXeM roBOpUTb O 8epossmHocmu
HeTOYHOCTW Nepegayun. Hanpumep, ecnu Ha Halwewn BUpTyanbHON pyneTke AecAaTb pas noapsd Bbinajaet
HONb, HaM cnegyeT caenaTth BbIBOL, YTO BEPOATHO, Mbl HETOYHO Nepedanu 6ecnpucTpacTHyO pyneTky.

Mpn obcyxaeHun reHepaTopoB M3obpaXeHu A ckasarn, YTO TOMHOCTb NnepefaHHoro nsobpakeHus
3aBUCUT OT OCTPOTbI U APYINX XapaKTepuCTUK YyBCTB Mnonb3oBaTtens. [1ns BupTyansHON peanbHOCTH 3TO
npoctenwasn 3agada. besycnosHo, reHepaTop BUPTYyasribHOW peanbHOCTU, B COBEPLLEHCTBE NepeaaroLmm
OaHHYI0 cpedly AN YenoBeka, He CMOXeT 3Toro caenatb Ans Aenb@UHOB NN MHOMMAaHETHbIX CYLLECTB.
UTtobbl nepepaTe OaHHyl0 cpedy AN nonb3oBaTensd C AaHHbIM BMAOM OpPraHoB YyBCTB, reHepatop
BMPTyanbHOW peanbHOCTU OOSMKEH ObiTb IU3MYECKM MPUCNOCOBMEH K Takum opraHam 4yBCTB, a B €ro
KOMMNblOTEPE AOMKHbI BbITb 3anporpaMMMpoBaHbl UX xapaktepuctnku. OgHako moamndukaummn, KotTopble
HeobX04MMO OCYLLECTBUTL AN AAaHHOIo BuAa Nonb3oBaTenen, KOHEYHbl, U X HYXKHO OCYLLIeCTBUTb NLb
oaHaxabl. OHN 3KBMBANEHTHbI TOMY, YTO S Ha3Ban COOPYXXEHWEM HOBOMO «COEAMHUTENbHOro kabensy.
Mpu paccMmoTpeHun gaxe Gonee CroXHbIX cpef 3agada ux nepegadv Ans AaHHOro Tuna nofb3oBaTtenen
CTaHOBMWTCH peLlaeMon C MOMOLLbIO HanncaHusi NporpamMmm BblYMCIIEHUSI NMOBEAEHMSA 3TUX cpef; npuyemM
3aBuUCALLan OT B1Aa YacTb 3a4auv, B KOTOPOW U COCTOUT CAOXHOCTb, CTAHOBUTCH MO CPaBHEHMWIO C 3TUMU
nporpammamu npeHebpexvmo manon. Cenvac Mbl FOBOPUM O HauMBbICLUMX Mpedenax BUpTyanbHOW
peanbHOCTU, MO3TOMY Mbl pacCMaTpuMBaeM CKOflb YrOAHO TOYHbIE, AfIMHHbIE U CIOXHbIE nepedaydw.
MMeHHO NMO3TOMYy MMEET CMbICIT FOBOPUTb O «Nepedade AaHHOW cpedbl», He onpegenss, Ans Koro arta
cpefa nepegaetcs.

Mbl Bugenu, 4TO CyllecTBYeT YeTKO OnpedefieHHOe MOHATME TOYHOCTU nepedayn BUPTYarbHOW
peanbHOCTU: TOYHOCTb — 3TO 61M30CThb (B Npedenax BOCNpUATUA) NnepeaaBaemMon cpedbl K TOW, KOTOPYHO
Heobxoammo nepedatb. Ho aTa TOYHOCTb AOMKHA OblTb OnM3ka Npu KaxaoM BO3MOXHOM BapuaHTe
noBeAeHns Monb3oBaTtens, NoaTomy, Kakum Obl HabnwogaTenbHbIM HW Obin YernoBeK, HaxOAsALWMNCS B
BMPTyanbHOW cpefe, OH He CMOXEeT KOHCTaTMpoBaTb €€ TOYHOCTb (MMM BEPOSTHYK TOYHOCTb). Ho
OLLyLLIeHNe NHOrAa MOXET nokasaTb HETOYHOCTb (MM BEPOATHYHO HETOYHOCTL) Nepegayn.

3TOT pasroBop O TOYHOCTU B BMPTYasrbHOW peanbHOCTW OTpaXkaeT OTHOLUEeHVE Mexay Teopuen u
3KCMEPUMEHTOM B Hayke. Tam ToXe MOXHO 9KCNepuMeHTasrbHO JoKasaTb JIOKHOCTb O6LIEe Teopun, HO
HUKOr4a Henb3s [okasaTb ee WCTUHHOCTb. Kpome TOro, MOBEpXHOCTHbI B3rMsi4 Ha Hayky Takke
3aK/loYaeTcss B TOM, YTO OHA COCTOMT TONMbKO M3 MpEeAcKasaHWi Hawux YyBCTB-BreYaTNEeHWA.
MpaBuWnbHbIA ke B3rNag CReaylLwwmii: HECMOTPS Ha TO, YTO YyBCTBa-BMeYaTNEHUs| UIPatloT CBOK POJib,
Hayka COCTOMT B MOHWMaHUW BCEW peanbHOCTW, TOMbKO GECKOHEYHO Manas 4acTb, KOTOPOA Ham
3HaKoma.

Mporpamma B reHepaTope BUPTyarnbHOM pearnibHOCTM BonoLlaeT obLuyto npeackasaTternbHy Teopuio
noBedeHVs BUpTyanbHoM cpedbl. OcTanbHble COCTaBMslOWME CreasT 3a NMoBeAeHUEM TMonb3oBaTerns,
3aWnpPOBLIBAOT U pacluMdpPOBLIBAOT CEHCOPHbIE AaHHbIE; BLIMOJSIHSAOT, KaK S YXKe ckasarl, JOBOSbHO
TpvBManbHble yHKUMKU. TakuM o0b6pa3om, ecrnv cpeaa U3nYeckn BO3MOXKHA, ee nepeaaya, B CyLLHOCTH,
SKBMBANEHTHa HaxOXAEHWI0 NpaBun npeackasaHuss pesynbTaToB KaXOoro SKCMEePUMMEHTa, KOTOPbIN
MOXHO OCYLLEeCTBUTbL B 3ToW cpefe. M3-3a onpefeneHHoro cnocoGa co3gaHns Hay4yHOro 3HaHusl Jaxe
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Oonee TOYHble NpaBuna NPeAcKa3aHUs MOXHO ODHapyXMTb TOMbKO Yepe3 nydlme OObsCHUTENbHbIE
Teopun. Takasa TouHast nepegada orU3n4eckm BO3MOXHOWM cpefbl 3aBUCUT OT NMOHUMaHNS ee (OU3NKN.

OGpaTHoe Takke BepHO: OTKpbITUE (PM3NKM cpefdbl 3aBUCUT OT OCYLLECTBNEHUS ee nepedadn B
BMpPTyanbHoW pearnbHOCTU. OBbIYHO FOBOPAT, YTO Hay4HblE TEOPWUM TONbKO OMMUCHLIBAKOT U OOBLACHAT
dusnyeckme 0OBLEKTBI U MpoLecchl, HO He nepedatoT ux. Hanpumep, o6bACHEHME COMHEYHbIX 3aTMEHUI
MOXHO Hane4aTtaTb B KHUre. B KOMMbIOTEPHYO NPOrpaMMy MOXHO 3ari0XWUTb aCTPOHOMMUYECKME AaHHbIE U
dusnyeckme 3aKoHbl NPeAcKasaHus 3aTMEeHUs U pacrneyataTb ONMcaHue 3Toro 3atMeHus. Ho 4Tobbl
nepegatb 3aTMEHMEe B BMPTyallbHOW peanbHOCTW, noTpebyeTca pAarnbHeree nporpammMmHoe U
annapaTtHoe obecrneveHne. OgHaKo BCe 3TO YXKe eCcTb B Hawem Mosre! Cnosa n uncna, Hane4vaTaHHble
KOMMbIOTEPOM, 9KBUBANEHTHbI KOMUCaHUAM» 3aTMEHWSI TONbKO NOTOMY, YTO KTO-TO 3HAET 3HaYeHne 3TUX
cumBonoB. To ecTb CuMMBOMbI MpobyxaawT B pasymMe uuTatenss Hekoe nogobue  Kakoro-to
npeackasaHHoro adpdekra 3aTMeHusi, MO OTHOLLEHUIO K KOTOPOMY W MPOBEPSIOT HACTOAWMNA 3ddeKT
3aTMeHus. bonee Toro, npobyxgaemoe «nogobue» WMHTEPaKTMBHO. 3aTMeHWe MOXHO Habnopatb
pasHbIMKU crnocobamm: HEBOOPYKEHHbIM [11a3oM, C MOMOLLLID cboTorpadmii UNU PasnnYHbIX HaydHbIX
WHCTPYMEHTOB; M3 HEKOTOPbIX MECT Ha 3emsie BUOHO MOSTHOE 3aTMEHME, U3 OPYTMX MECT — YacTu4YHOe, a
N3 TPETbUX — 3aTMEHNE He BUAHO BooGLe. B kaxaom crnyyae Habnogatens OygeT BUOETbL pasnunyHble
n306paxeHuns, Kaxgoe U3 KOTOpPbIX MOXHO MpefckasaTb C NomoLlLbo Teopun. KomnbloTepHoe onuncaHve
BbI3bIBAET B pa3yme YMTaloLEero He MpPoCTO OTAEeNbHOE N300paxeHne nnu psag n3obpaxeHun, a obLmn
METOA CO34aHMs MHOXECTBa pPasfu4YHbIX M300paxeHWi, COOTBETCTBYIOLLMX MHOXECTBY CMocoboB
pasMbILLIIEHNsT NOfMb30BaTenNs NPy OCYLLEeCTBNEeHUM HabnwogeHun. Opyrumu cnoBamu, 3TO nepegada B
BMpTyanbHOW peanbHOCTW. Takmm 06pa3om, B OOCTAaTOMHO LUMPOKOM CMbICE, €CMW MNPUHATb BO
BHUMaHVE MpPOLECChI, KOTOpble AOIDKHbI MPOMCXOAMTb BHYTPM padyma Y4YeHOro, Hayka un nepegada
U3nYeckn BO3MOXKHbIX cpel B BUPTyanbHOW peanbHOCTM — 3TO ABa TepMMHa, 0603HavatoLme ogHo U
TO Xe.

A kak e OblITb C nepegayven U3NYECKM HEBO3MOXHbIX cped? B npuHumne, cyuwlectByeT ABa
pasnuuyHbIX BuAa nepefayn B BMPTyalnbHOW peanbHOCTM: MEHbLUMHCTBO, OMuCbiBawollee U3nNYecku
BO3MOXHbl€ cpeAbl, 1 BOMNbLUMHCTBO, ONMChIBaloLLee hr3nyeckn HeBO3MOXHbIE cpedbl. Ho He ncuesHeT
nn 310 pasnuyve npu Gnnxanwem paccmoTpeHnn? PaccmoTpum reHepaTop BMPTyarnbHOW pearnbHOCTY B
npouecce nepegadn U3NYECKM HEBO3MOXHOW cpedbl. OTO MOXeT ObiTb MUMOTaXHbI TpeHaxep,
obpabaTbiBatoLLMi MPOrpaMMy BbIYMCIIEHUS BUAA, KOTOPbIN OTKPbIBAETCA M3 KabuHbI camoneTa, koraa
€ro CKOpOCTb MpeBbIlaeT CKOPOCTb cBeTa. [MMnoTaxHbI TpeHaxep — 3To rnepedayva Tou cpedbl. Ho
MUNOTaXHBIN TPeHaxep — 3TO (Pu3ndecknii O6BLEKT, OKpYXaloLni nonb3oBaTens, U B 3TOM CMbICNE OH
caM SIBNseTca cpefown, KOTOpyHo olyulaeT nonb3oBaTtens. [laBante paccMoTpum aTy cpefy. AcHo, 4To
aTa cpepja dwmsndeckm Bo3MoxHa. [lopgpmaeTca nu Takaa cpeja nepepadve? besycnosHo. B
OENCTBUTENbHOCTM, €e Ha pPedKoCcTb ferko nepefaTb: AOCTAaTOMHO MNPOCTO WUCMOMb30BaTb BTOPON
TPEHaxep TOWM K& KOHCTPYKUMK, paboTatowmin no naeHTnYHon nporpamme. Npn Takux obctoaTenscTeax
BTOPOW MUITOTAXHbIV TPEHAXEP MOXHO cyMTaThb nepedarolmm nubo pranyeckn HEBO3MOXHbIA CaMOreT,
nmbo uranveckn BO3MOXHYHO Cpedy, TO €CTb MEpBbI MUINOTaXHbIA TpeHaxep. MogoGHbIM obpasom
nepBbii MUNOTaXHbIN TPEHaXeP MOXHO PacCMOTPETb Kak nepefarolnin msnyeckn BO3MOXHYIO cpeay,
TO €CTb BTOPOM NUIOTaXHbIA TpeHaxep. Ecnv gonyctntb, 4TO nobow reHepaTop BUPTyarbHOWM
peanbHOCTUN, KOTOPbIVA B NPUHLMMNE, MOXHO NOCTPOUTb, MOXHO, B MPUHLMME, NOCTPOUTL M eLle pas; To u3
3TOro crnenyeT, YTO KaXabl reHepaTop BUPTyanbHOM peanbHOCTH, paboTatowmi no nobon nporpamve
N3 CBOero penepTyapa, nepegaeTt Kakyro-mo pusndeckn Bo3MOXHY0 cpeady. OH MOXeT nepegaBaTb U
apyrve Beluu, BKMoYas (puanveckm HeBO3MOXHblE cpefbl, HO, B YaCTHOCTW, Bcerga ecTb Hekas
dunsnyeckn BO3MOXHAs cpea, KOTOpYIo OH nepefaer.

Tak kakue e (pn3MyYeckn HEBO3MOXHbIE Cpedbl MOXHO nepedatb B BMPTyanbHOW peanbHocTn? B
TOYHOCTU Te, KOTOpPble 3aMEeTHO He OTnu4alTcs OT (U3MYecKkn BO3MOXHbIX cped. CnegosaTenbHO,
PU3NYECKMN MUP U MUPbI, KOTOPblE MOXHO Mepedatb B BUPTYanbHOW peanbHOCTM, CBA3aHbl MEXay
cobon ropasgo 6ornee TecHo, Yem kaxeTcs. Mbl cuMTaem ogHW nepegayvn B BUPTyarnbHOW peanbHOCTU
onuceiBalWwWUMK  akT, a adpyrve — OnuCbIBalWMMKU BbIMbICEN, HO BbIMbICE — 3TO BCerga
NHTepnpeTaums B pasyme Habniopgatens. B BupTyanbHOW peanbHOCTU He CyLecTBYeT Takon cpepnpl,
KOTOPYIO MoNb30oBaTenb BblHYXAeH Obin Obl MHTEPNPETMPOBATbL Kak (hM3NYeCKkn HEBO3MOXHYIO.

Mo cBoemy BbLIGOPY Mbl MOrnM Obl NepegaBaTb HEKOTOPYH cpedy Kak NpenckasaHHyl KakKMMU-TO
«3aKoOHaMM U3NKU», OTIUYHLIMA OT WCTUHHbIX. Mbl MOXeEM cOenaTtb 9TO pagu TPEHUPOBKMU,
pa3BfieYeHnst Unn annpokcUMaummn, NoToOMYy YTO OCYLLECTBUTb MCTUHHYK Mepedady CrvLIKOM CIOXHO
nunu cnuwikom goporo. Ecnu ucnonbdyemble Hamu 3akoHbl GrIM3KM K UCTUHHBIMU HACTONbKO, HACKONbKO
3TO BO3MOXHO, M W3BECTHbl OrpaHWYeHus1 HalMX OEWCTBUA, Mbl MOXeM Ha3BaTb Takue nepegaudu
«MPUKNaZHOW MaTemMaTUKOM» WM «BbIYUCIIUTENbHOW TexHWKoW». Ecnu nepedaHHble 06bLEKTHI
3HaUUTENBHO OTNMYAlOTCA OT (PU3NYECKM BO3MOXHBLIX, Mbl MOXEM Ha3BaTb TaKyl nepegady «4McTomn
mMaTemaTtukon». Ecnn dusandeckn HEBO3MOXHYIO cpefly NepedatoT paau pasBrieydeHnsi, Mbl Ha3blBAEM 3TO
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«BUOEO UIPOM» UMM KKOMMBIOTEPHBIM UCKyCcCTBOM». Bece aTo nHTepnpetaummn. OHM MOryT ObiTb NMOME3HbI
UnNn paxe HeobxoouMMbl AN OOBSCHEHWS HaLUMX MOTUBOB MpPY  OCYLLECTBIIEHUN OnNpeneneHHon
nepegayn. Ho 4to kacaetcs camon nepegayv, BCerga CyleCcTBYET anbTepHaTUBHAs WHTepnpeTauus:
3Ta nepefaya TOYHO OMMCHIBAET KaKyH-TO (OM3NYECKM BO3MOXHYHO Cpeay.

MaTemaTVkoB He NPUHATO cuMTaTb POPMON BUPTYyanbHOW peanbHOCTU. Mbl OObIMHO OyMaem, 4TO
MaTemMaTUKM 3aHMMalOTCsl abCTpaKTHbIMK KaTeropusiMn, Hanpumep, 4YucnamMum U MHOXeCcTBaMu, He
BO3OEVCTBYIOLLMMIW Ha YyBCTBA; a MOTOMY, MOXET MoKasaTbCs, 4TO npobnembl 06 WCKYCCTBEHHOM
nepegadye WuX BO3AEWCTBMA Ha HAC BO3HUKHYTb He MoxeT. OpHako, HecMoTpa Ha To, 4TOo
MaTemaTU4eckme KaTeropum He BO3AENCTBYIOT Ha YyBCTBA, OLLYLIEHNE 3aHATUIA MaTeEMATUKON SBNSETCS
BHELLUHMM B TOM Xe CTEMEHU, B KaKOW SABMSETCA BHELUHUM OLUyLleHWe 3aHATUN usmnkon. Mbel genaem
3aMeTKM Ha Bymare, CMOTPUM Ha HUX UMW NPEACTaBnsieM, YTO CMOTPUM Ha HUX: HA CaMOM Jere Mbl He
MOXEM 3aHMMaTbCa MaTeMaTUKOW, He MpPeAcTaBnas abCTpaKTHbIX MaTeMaTnyecknx kateropui. Ho tem
camMbiM Mbl NpeAcTaBnsieM cpeay, «duamka» KOTOPON BONMOLLAET CIOXHble MU aBTOHOMHblIE CBOWCTBA
3TUX KaTeropuii. Hanpumep, npenctaBnasg abCcTpakTHOE NOHATME OTpeska MPSIMOM HYNEeBOW TOMLLMHBbI,
Mbl MOXeM MpeAcTaBuUTb MPsMYO, KOTopasi BMAMMA, HO €€ LMpUHa He3aMeTHa. JTO YXe MOXHO
BMECTUTb B (PM3UYECKYID peanbHOCTb. HoO MaTteMaTuyecku TonwimHa 3TOW NPSMOW [OSDKHA OCTaBaTbCs
HyneBOW JaXe MpU MPOU3BONIbHO BbIOpaHHOM yBeNMYEHUU. DTO CBOMCTBO HE SABMSIETCS CBOWCTBOM
nobon ranyeckon NPSIMON, HO ero MOXHO AOCTUYb B BUPTYalbHOW pearibHOCTU HaLlero BoOoOpaXeHus.

BoobpaxeHne — 3T0 HenocpeacTBeHHas hopma BMPTyanbHOW peanbHOCTU. MoxeT ObiTb 3TO He Tak
OYEBUAHO, HO Hallle «HenocpeacTBEHHOE» BOCNPUATME MUPA Yepesd HaLLK YyBCTBa — TOXe BUPTYyarbHas
peanbHOCTb. [leno B TOM, YTO Halle BHELUHee OLLyLleHWe HUkorga He ObiBaeT HenocpeacTBEHHLIM; Mbl
HWKOrga He BOCNPUHMMAEM HEMOCPEeACTBEHHO Aaxe CUrHambl HallMX HEPBOB — WHA4ye Mbl NPOCTO He
3Hann ©Obl, 4TO pfgenatb C MOTOKAMU  3MEKTPUYECKUX MOTPECKUBAHUA, CO34aBaeMbIX  UMMW.
HenocpeacTBeHHO Mbl OLLyLi@aeM TOMbKO nepegadvy B BUPTyarbHOW cpefe, yAoOHO co3daHHyo Ansa Hac
Hawwum 6ecco3HaTernbHbIM Pa3yMOM W3 COBOKYMHOCTM CEHCOPHBbIX OAHHBIX W CIIOXHBIX TEOPUM UX
WHTepnpeTaumm, POXXOEHHbIX B pa3yMe 1 NprobpeTeHHbIX N3BHE (T.€. Nporpamm).

Mbl, peanucTbl, NpUAepXKMBaeMcs MHEHUS, YTO peanbHOCTb rae-To TaM: obbekTuBHas, dusmyeckas,
HesaBMCMMasi OT TOro, YTO Mbl O Hel gymaeM. Ho Mbl HuKOrda He oulywaem 3Ty pearbHOCTb
HenocpeAcTBeHHO. Kaxxgasi oTAenbHas YacTuuka Hallero BHELUHEro OLyLEeHUs — YacTb BUPTYarbHOM
peanbHOCTU. W Kaxxpasi oTaernbHas KpynuHKa Hallero 3HaHusi — BKI0Yas 3HaHUe HedU3NYeCcKUX MUPOB
FIOTUKKN, MaTemaTuku, mnocodun, BOOOpaxeHns, BbiIMbICHa, UCKYCCTBa U (haHTasum — 3akoduMpoBaHa B
BMAEe nporpamMm Ans nepeaaynm 3aTUX MUPOB C NMOMOLLbIO FreHepaTopa BUPTyanbHOW peanbHOCTU Hallero
coOCTBEHHOro Moa3ra.

Takum oGpasoM, BUpTyanbHas peanbHOCTb SBMSETCS YacTbio HE TOMbKO Hayku — pacCyXOeHWUs O
duanyeckom Mupe. Bce paccyxaeHue, BCe MbIUNIEHWE W BCe BHELLHWE OLlyLleHUs — dopMbl
BUPTYyanbHoW pearnbHocTh. Bce 310 chusmyeckmne npouecchl, KOTopble A0 CUX Nop Habnoaanuch ToNbKo B
OOHOM MeCTe BcerieHHOW, BOnu3u nnaHeTbl 3emns. B rmaBe 8 Mbl yBMOMM, YTO BCE XKM3HEHHbIE
MPOLIECChl TOXE CBSI3aHbl C BUPTYaribHOW pearnibHOCTbIO, HO Y NoAel ¢ Hel ocobble B3aMMOOTHOLLEHMSI.
C Guornormyeckor TOYKM 3peHust Nepedaya MxX OKpyKarolleih cpedbl B BUPTyarbHOM pearlbHOCTU — 3TO
XapaKTepUCTUYecKoe CpeacTBO BbbKMBaHWA nodei. [pyrumy crioBamu, 3TO MpUYMHA CyLLECTBOBaHUS
nogen. 3korormyeckasl HUWA, 3aHUMMaemasl NoAbMM, 3aBUCUT OT BUPTyanbHON peanbHOCTU Tak ke
HernocpeacTBEHHO W abCoMTHO, Kak 3KOMormyeckasi HWwa, 3aHMmaemasi koanamu, 3aBUCUT OT
3BKanNuNTOBbLIX NUCTLEB.

TepmuHnoJsiorus.

FeHepaToOp M306paxeHM — nNpubop, cnocobHbIN co3gaBaTh Y NOMbL30BATENS TOYHO ONpeaerneHHble
oLUyLLIeHUS.

YHuBepcanbHbI reHepaTop MW300paXeHMn — TreHepaTop W300paxXeHUN, KOTOPbIA MOXHO
3anporpaMMmpoBaTtb Ha Co3fjaHne NoOOoro OLLyLLEHUs, KOTOPOE CNOCOGEH MUCMbITaTb NONb30BaTEb.

BHelluHee oulyuleHMe — oLllylleHNe 4Yero-nubo, 4To HaxoduTcs 3a npedenamu coBCTBEHHOMO
pasyma.

BHyTpeHHee oLlyleHne — oLyLieHne Yyero-nnbo, YTo HaxoanuTCs B COBCTBEHHOM pasyMme.

®dU3nyeckn BO3IMOXHbIN - He 3anpeLleHHbIn 3akoHamu duankn. Cpeaa msnyeckn BO3MOXHa Toraa
M TOMbKO TOraa, Korga oHa CyllecTByeT rae-nmbo B MynbTuMBepce (4onyckas, YTO HayanbHoe COCTOsSHUE
W Jpyrme [OMNOMnHWTENbHblE AaHHble MyrbTMBEpPCa OMPeaAenslTCs KakuMu-TO, elle Heu3BeCTHbIMM
3aKoHaMu OU3NKN).
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INornyeckn Bo3MOXHbIA — CamMOCOrnacoBaHHbIM. BupTyanbHasa peanbHOCTb — nobasa cutyauus, B
KOTOPOW Nonb3oBaTenNb OLlyLlaeT HaxoXaeHne B TOYHO OnpenenieHHon cpeae.

PenepTyap — penepTtyap reHeparopa BUpPTyarnbHOM peansHOCTM — 9T0 Habop cpend, OLlylleHue
HaXoXXOEHUS NoNb30BaTenNs B KOTOPbIX MOXET CO3AaTh reHeparop.

N3o6paxeHne — 4To-nnbo, poxaatollee oLlyleHnss. TOYHOCTb — U3obpaxeHne SABNAETCS TOUYHbIM
HaCTONbKO, HACKOMbKO cO3OaBaemble UM OLLyLeHUs BGnuskM K Tem, KOTOopble HYXHO 6bino cosaaTb.
BupTyanbHas cpea sBNAETCH TOYHOW HACTOMbKO, HACKOMBLKO OHa CrnocobHa oTpearMpoBaTh AOMKHBIM
06pa3om Ha kaxgoe BO3MOXHOe AelCTBUe Nonb3oBaTtens.

CoBeplueHHasAs TOYHOCTb — TOYHOCTb HACTOJIbKO BbICOKAsl, YTO MOSIb30BaTESlb HE MOXET OT/IMYUTb
n306paxxeHne Unu BUPTyarnbHYl0 cpedy OT peanbHOM.

Pe3ome.

BupTyanbHasi peanbHOCTb — 3TO He MPOCTO TEXHONOrMS MOAENMPOBaHMS NMoBedeHNUs1 hU3NYeCcKX
Cped C MOMOLLBI KOMMbOTEPOB. BO3MOXHOCTL CyLLECTBOBaHUS BUMPTYarbHOW pearlbHOCTM — BaXkHast
YyepTa CTPYKTYpbl peanbHOCTU. TO OCHOBA He TOMbKO BbIYMCIEHUM, HO Y YENOBEYECKOrO BOOOPaKeHUs,
BHELLIHUX OLLYLLEEHWUIA, HAYKM U MaTeMaTUKWU, UCKYCCTBAa U BbIMbICNA.

KakoBbl e HauBbICLUME nNpeaenbl — MOfHbIM MacwTab — BUpTyanbHOM pearnbHOCTM (a
crnefoBaTenbHO, BbIMUCIEHMS!, Hayku, BoobBpaxeHust 1 BCero ocTanbHoro)? B cregytoueii rmaeBe Mbl
YBMOWM, YTO B OZHOM OTHOLUEHWM MacliTab BMpTyarbHOW peanbHOCTM GesrpaHuyeH, a B OpyroMm —
Ype3MepPHO OrpaHnYeH.

I'maBa 6. YHUBepCaJbHOCTb U NpeAesbl BbIYMCICHUM.

Ceppue reHepaTopa BUpPTyarbHOW peanbHOCTU — €ero KOMMbKTEP, M BONPOC O TOM, Kakue cpenbl
MOXXHO NnepefaTtb B BUPTYyarbHOW peanbHOCTM, B KOHEYHOM UTOre, JOIMKEH CBOAMTLCS K BOMPOCY O TOM,
Kakve BbIYMCIEHMUST MOXHO OCYLUECTBUTb. [laxe CerogHs peneptyap reHepaTopoB BUPTyasbHOM
peanbHOCTU OrpaHUYeH Kak MX reHepaTopamy M300paxkeHWr, Tak U UX KomrbtoTepamu. Kak Tonbko K
reHepaTopy BMPTYyanbHOW peanbHOCTM MOAKIOYAOT HOBbIA, Gonee ObICTpbIA KOMMbIOTEP, C GONbLUIMM
obbemMoM namaTM K Gornee COBPEMEHHBLIM annapaTHbiM obecneyeHnem o00paboTkn M306paKeHUNn,
penepTyap reHepaTtopa pacwupsietcs. Ho OGyget nu 310 NpoAormkaTtbCs HENPEPLIBHO WM, B KOHLE
KOHLUOB, Mbl CTOJIKHEMCA C abcontoTHOM YHUBEPCalrbHOCTbIO, YEro, Kak 4 roBopusl, HamMm cneayeTt oXXmnagaTb
B Cryyae C reHepatopamu nsobpaxeHun? [pyrMmn crioBamu, CyLLEeCTBYET N OTAENbHbLIA reHepaTtop
BMPTyanbHOW pearnibHOCTU, KOTOPbIN MOXHO MNOCTPOUTb pa3 M HaBcerja u 3anporpammupoBaTb Ans
nepegayu nobon cpebl, KOTOPYH CNOCOBEH OLLYTUTL YernoBeYeckuii pasym?

Kak n B cnyyae c reHepatopamy n3obpakeHui NoA BbllEeCKa3aHHbIM Mbl HE MogpasyMeBaeM, YTo
39TOT €AVHCTBEHHbIN FeHepaTop BMPTyanbHOW peanbHOCTM MOr Obl cogepXaTb B cebe TOuHble
onpegeneHus Bcex Normyeckn BO3MOXHbIX cpeq. Mbl TONbKO UMeeM B BUAY, YTO 3TOT reHepaTop MOXHO
ObIno  Obl  3anporpamMmMupoBaTh ANA  nepefadun  NOGOM  NOrM4eckn BO3MOXHOW cpefdbl. MoxHO
npeaycMoTpeTb KOAMPOBAHWE Takux NporpaMm, Hamnpumep, Ha MarHuMTHbIX guckax. Yem Bblwe
CINOXHOCTb cpefpbl, TeM Bornblue NoHagobuTca OMCKOB AN XpaHEeHUs COOTBETCTBYIOLLEN NPOorpammbl.
Takum obpasom, ons nepefayn CrioXHbIX cpef, MallvHa JofkHa obnagatb MexaHu3aMoM (KOTOpPhLIN S yxe
onucan Ans yHMBepcasnbHOrO reHepatopa W300paXkeHwui), CMocOoOHbIM MpoYMTaTb HeorpaHWdYeHHoe
KONMMYeCTBO OUCKOB. B oTnmuMe OT reHepaTopa M300paXxeHWun reHepaTtopy BUPTyanbHOW pearibHOCTU
MOXeT MnoHagobuTbCca yBenuueHne obbema «paboyen namATM» ONs XpaHeHUs pes3ynbTaToB
NMPOMEXYTOYHBIX BblYMCIEHUA. [NA 3TOro MOXHO npeaycmoTpeTb Hanuume umcTbix guckoB. W cHoBa
3HEpPrnsi, YncTble AWNCKU U OobCnyXMBaHWe, HeoOXOoOUMbIE MalUUHe, He MPensiTCTBYOT TOMYy, 4TOObI
cunTaTtb 3Ty MalWHYy «OTAENbHOW» MpU YCIOBWM, YTO BCE 3TWM AEWCTBUS HE PaBHOCWUIbHbI U3MEHEHMIO
KOHCTPYKLMUN MaLUVHbI U He 3anpeLleHbl 3akoHaMu OU3MKN.

B oToM cMmbicne, B MNpuHUMNE, MOXHO Obino 6bl paccMOTpeTb KOMMbOTEP C  3ddEKTUBHO
HeorpaHWYeHHOW eMKOCTblo namMATM. Ho Henb3s paccmaTpuBaTb KOMMbIOTEP C  HeorpaHWYeHHoi
CKOPOCTbIO  BbluMcrieHWH. KomnbloTep onpedenieHHoi  KoHdwurypauum Bcerda 0OyoeT  uMmeTb
(bVKCMPOBaHHYI0 MaKcUMasibHYl0 CKOPOCTb, KOTOPYK MOTYT YBENMYUTb TOSIbKO W3MEHEeHWs 3ToM
koHurypaumn. CriegoBaTenbHO, AaHHbIN reHepaTop BUPTyarnbHOW pearibHOCTVM He CMOXET BbIMOJSHATL
HeorpaHM4YeHHOe KONMYeCTBO BbIMMCIIEHUI B eanHULy BpemeHu. PasBe aTo He GydeT orpaHMuMBaTh ero
penepTyap? Ecnu cpeaa HacToNbKO CMoXHa, YTO BblYMCIEHUE TOrO, YTO AOSKEH YBUAETb NOnb3oBaTenb

60



www.koob.ru
yepe3 CeKyHAy, 3aHMMaeT Yy MaluHbl Oomnblue CeKyHAbl, KakuMm o0pa3oM MalluHa CMOXET TOYHO
nepegatb 9Ty cpegy? [Ona  [OOCTWXKEHUS  yHMBepcanbHOCTM HaM  Heobxoaum  criefyroLmn
TEXHONOMMYECKUI TPIOK.

YT06bI pacumpuTb CBOWM penepTyap 40 MaKcUMarbHO hrM3nveckn BO3MOXHbLIX Npeaenos, reHepaTopy
BMPTyarnbHOW peanbHOCTW NpULLOCh Obl B3ATb MOA KOHTPOSb eLle O4HO CBOMCTBO CEHCOPHOW CUCTEMbI
nonb3oBaTens: CKopocTb 00paboTkn MHpopMauum Mo3roM nonb3oBatens. Ecnu Gbl YenoBeyecknin Mosr
Obin NogobOEeH 3NEKTPOHHOMY KOMMbIOTEPY, OOCTATOYHO OblO Obl M3MEHWTb 4acTOTy MCMYyCKaHWSA
CUHXPOHM3MPYHOLNX UMMYITbCOB €ro «reHepatopoM». HeCOMHEHHO, «reHepaTop CUMHXPOHU3UPYIOLLNX
MUMMYMNbCOB» MO3ra KOHTPONMMpOBaTb He Tak npocto. Ho B npuHuune 3to He npobnema. Mosr —
KOHEYHbI hn3myecknii o6bEKT, n BCe ero yHKUMnm — uanveckme npoLecchl, KOTopble, B NPUHLMME,
MOXHO 3amMenniMTb WM OCTaHoBUTb. [lpedenbHbl reHepaTop BUPTYanbHOW peanbHOCTU AOSMKEH
obnapaTb Takowm CnoCOOHOCTLIO.

[ns OOCTMXeHWUs COBEpPLUEHHOW nepedaudn cpef, TPebyowen MHOXECTBa BbIYUCIIEHWI, reHepaTop
BMPTyanbHOW peanbHOCTM AOMmkeH Obin 6bl gencTBoBaTe NpUBNM3MTENbHO criegyrowmMm obpasom.
Kaxxgblll CEeHCOpPHbIA HEpPB hr3nyeckn cnocobeH nepefaBatb CUrHanbl C onpeaeneHHon MakcumarnbHON
YaCTOTOW, MOCKOMbKY BO3OyaAMBLUAACA HepBHas KMNeTka CMOXEeT BHOBb BO3OyaAUTLCSA TOMbKO Yepe3 OfHYy
munnucekyHay. CnegoatensHo, cpasy nocne Bo3dyxaeHus onpedeneHHoro Hepsa y KomnbloTepa ecTb,
no KparHen mepe, ogHa MUINMCEKYHAA, YTOObI pewunTb, BO30yaUTCA N1 3TOT HEPB CHOBA W Korga 3To
npousongeT. Ecnu oH BblUNCNUN peLUeHnE, CKaXeM, 3a MOMOBUHY MUMMNCEKYHAbI, TO B KOPPEKTMPOBKE
CKOpoCTM paboTbl MO3ra HET HeoBXOoOAUMOCTU, U KOMMNBIOTEP MPOCTO BO3OYXXAAeT 3TOT HEPB B HYXXHOE
BpemMsi. B MpoTMBHOM cry4ae, KOMMblOTEP 3acTaBnsieT MO3r 3ameanuntb (Mnu npuv HeobxooumocTu
OCTaHOBUTL) CBOK pPaboTy [0 3aBEPLUEHUs] BbIYUCIEHWUSI CRedyloLwero cobbiTus: 3aTemM KoMMblTep
BOCCTaHaBMMBaET HOpMarbHYK CKOpPOCTb paboTbl Mo3ra. Kak 6kl 3To novyBcTBOBan nons3oatens? Mo
onpegeneHnto  Hukak. [lonb3oBaTenb nonyymn  Obl  OWyLIEHWE HaxXOXOEHWss B cpefde, TOYHO
onpederneHHon B nporpamme, 6e3 kKakux Obl TO HM ObINO 3amensieHWI, OCTAHOBOK WIIN MOBTOPHbIX
nyckoB. K cyacTblo, reHepaTopy BMpPTyanbHOW pearnbHOCTM HEe HYXHO 3acTaBnsaTb MO3r paboTaTtb
bbicmpee HOpManbHOro: U3-3a 3TOro, B KOHLUE KOHLUOB, BO3HUKNM Obl MpuHUMNManbHble npobnemsl,
MOTOMY 4YTO, KPOME BCEr0 NPOYEro, HM OAMH CUTHar He MOXeT nepemellaTbcs bbicTpee CKopocTu cBeTa.

OTOoT MeTod nOo3BOMSeT HaM 3apaHee OnpeaenuTb MNPOU3BOMbHO YCIOXHEHHYO cpedy, Ang
MOJenupoBaHns KoToporn notpebyeTcs Nobon KOHEeYHbIi 06BbEM BbIYMCAEHWI, U NOMYYUTb OLUyLLEeHue
HaxoXgeHnss B 3ToW cpede npu Noboi CyObeKTUBHOM CKOPOCTM M YpPOBHE AdeTanu3aumu, KoTopble
cnocobeH ycBouTb Haw pasyM. Ecnv Heob6XoaMMbIX BbIYMCIIEHWI CAMLLKOM MHOrO, YTODObl KOMMbOTEP
CMOr BBINOMHUTL WX B TeYeHWe CyOBLEeKTMBHO BOCMPUHUMAEMOrO BpPEMEeHW, ollylieHne Oyaet
€CTeCTBEHHbIM, HO Nofb30oBaTerb 3annaTuUT 3a ero CAOXHOCTb pearibHO NOTepsHHbIM BpeMeHeM. [Monb-
30BaTeNlb MOXET BbINTM M3 reHepatopa BUPTyanbHOW peanbHOCTW MOcne NSTUMWHYTHOrO, Ha ero
Ccy6beKkTMBHbIN B3rnsad, npebbiBaHnsa Tam 1 obHapyxuTb, YTO B PU3NYECKON pearibHOCTU NPOLUMY rogpl.

Monb3oBaTenb, MO3r KOTOPOro OTKM4YaeTcd Ha nwbon nepuod BpeEMeHW, a MnoTOM CHoBa
BKMNOYaeTcs, OydeT ouylaTe HenpepbiBHOE npebbiBaHMe B Kakon-To cpede. Ho monb3oBaTtenb, mMosr
KOTOPOro OTKIIOYMIICA HaBcerga C MOMEHTa ero OTKIIOYEHUS HUYEro He YyBCTBYET. DTO 3HAYUT, YTO Npo-
rpamma, Kotopasi B Kakon-TO MOMEHT MOXET OTKMOYMTb MO3I NOMb30BaTENs U YXKe HUKOrAA He BKIHYUTb
€ero, He cos3faeT cpepy, KOTOpyl nonb3oBaTenb No4yyBCTBOBanm Obl W, crnegoBaTenbHO, HE MOXeT
cunTaTbCa afeKkBaTHOM MporpaMMon Afis reHepaTtopa BupTyanbHOW peanbHocTM. Ho nporpamma,
KOTOpasi B KOHEYHOM UTOre BCerga BKNOYaeT MO3r Nornb3oBaTens, No3BONseT reHepaTopy BUPTyanbHON
peanbHOCTU nepefaBaTtb Kakylo-To cpedy. [Jaxe nporpamma, kotopas BoobLie He ucnyckaeT HEepBHbIX
CUrHarnoB nepegaeT TeMHyI0 6e3MOonNBHYI0 cpefy abCconMtoTHON CEHCOPHON U30NALMUN.

B nouckax npenenoB BMPTyanbHOW peanbHOCTU Mbl NpoAenany oveHb OOMMMIA MyTb OT TOro, YTo
OCYLLLECTBMMO CErOfHs, WM Aaxe OT TOro, YTO HaxXxoAuTcs Ha 0603pUMOM TFOPU3OHTE TEXHOMOTUM.
MoatoMy A ewe pa3 Xody MOAYEPKHYTb, YTO TEXHOMOIMYECKMEe TPYOHOCTM He MeLlalT Halmm
HacTosiwmMm Lensm. Mbl He uccrniegyeM, kakue BuAabl FEHEPATOPOB BUPTYanbHON pearnbHOCTM MOXKHO
MOCTPOUTb UMW KakUe BUAbl FeHepaTopOB BUPTYanbHOW peanbHOCTU KOraa-H1byab NOCTPOST UHXKEHEPHI.
Mbl u3y4yaem, 4TO MO3BOMSIOT, @ YTO HE MO3BOMSAIOT 3aKOHbI (hM3MKM B 0BnactTu BUPTyanbHOW pearnb-
HOCTW. [puMuMHa BaXHOCTW BCEro STOM0 HWUKAK He CBs3aHa C MEPCrNeKTUBOW COo34aHus Myudlimx
reHepaTopoB BUPTyanbHOW peanbHocTU. [lpuunmHa B TOM, 4YTO OTHOLUEHWE MeEXAy BUPTyarbHON
peanbHOCTb0 U «OObIMHOM» peanbHOCTbI0 — YacTb FyGOKOro, HEOXWAAHHOrO YCTPOWCTBA Mupa, O
KOTOPOM 1 pacckasblBaeT 3Ta KHura.

PaccmaTtprBasi BCEBO3MOXHbIE TPIOKM — CTUMYMALMIO HEPBOB, OCTAaHOBKY M 3amnyck Mo3ra U T. 4. —
Mbl CMOIMN MPeAcTaBuTb (PU3MYECKN BO3MOXHbIA reHepaTop BMPTYarnbHOW peanbHOCTW, peneptyap
KOTOPOro OXBaTblBAaeT BECb CEHCOPHbIM Auana3oH. Kpome Toro, 3TOT reHepaTop MOMHOCTbIO
WHTePaKTUBEH U He OrPaHUYeH HU CKOPOCTbIO, HU eMKOCTbIO MaMsaTh CBOero komnbtoTepa. Cyulectsyet
1 4TO-NNGO, YTO He BXOOWT B penepTyap Takoro reHepaTopa BUPTYyaribHOWM pearnbHOCTM? Bo3aMoXHO nu,
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YTO 3TOT penepTyap Mor Obl cTaTb HAbOPOM BCEX JTIOTMYECKM BO3MOXHbIX cpea? Het. PenepTyap gaxe
3TOM (paHTaACTMYECKOM MalLMHbI Pe3KO OrpaHu4eH XoTst Obl TeM, YTO OHa sABNsieT cobon mandeckuin
06bekT. OHa gake MOBEPXHOCTHO He 3aTparMBaeT TO, YTO BO3MOXXHO JTIOTMYECKM, U cervac S JOKaxy 3TO.

OcHoBHas maest Takoro gokasaTenbCTBa — WM3BECTHOrO Kak duazoHasibHoe 0oKal3ameslb.cmeo —
npegLwecTByeT uaee BUpTyarnbHOW peanbHOCTU. BnepBble 3TO [oKa3aTenbCTBO MCMOMb30Bann MateMaTuk
aessATHaguatoro Beka [eopr KaHTop, 4TOObI [OKasaTb, YTO CyLIECTBYHOT ©OeckoHeyHO 6onblune
BEMMWYMHbI, NpeBbIWatoLmMe 6eCKOHEYHOCTb HaTypanbHbix uncen (1,2,3 ... ). Takoe e [OKa3aTenbCTBO
NEXUT B OCHOBE COBPEMEHHOW TEOPUU BbIYUCIIEHUS, pa3paboTaHHOM AnaHoMm TbHOPUHIOM U OPYrUMU B
1930-x rogax. im Takke nonb3osasncs KypT egens ang gokasatenbcTBa CBOEW 3HAMEHUTOWN «TEOpPEMbI
0 HEeMnoJIHOTE», O KOTOpOW 51 Bornee nogpobHo pacckaxy B rnase 10.

Kaxxgas cpefa B penepTyape Hallel MalluvHbl (hOPMUPYETCH HEKOM NPOrpamMMon, 3anoXeHHOW B ee
koMnbtoTep. MNpeacrtaBeTe Habop Bcex ageKkBaTHbIX NPOrpaMm Anst 3Toro komnbtoTepa. C TOYKM 3peHus
dU3MKN Kaxkgass M3 3TUX MporpaMM TOYHO OMNpedensieT KOHKPETHbI Habop 3Ha4YeHun U3NYEeCcKmX
nepemMeHHbIX Ha ANCKaX U OPYrMX HOCUTENSX, FAe 3anMcaHa KOMMbloTepHas nporpamMmma. M3 KBaHTOBOM
TEOPMM HaM M3BECTHO, YTO BCE TaKWe NMEepeMEHHbIe KBaHTYKOTCS, W, CredoBaTeribHO, HE3aBUCUMO OT
TOro, Kak paboTaeT KoMMbTEP, HAbOP BO3MOXHbBIX MPOrpaMM AUCKPETEH. 3HAYMT, KaXayl nporpaMmmy
MOXHO BbIpa3nTb KakK KOHEYHYH MOCefoBaTeflbHOCTb CMMBOSIOB B OUCKPETHOM KOOE WM Ha A3blke
koMmnbtoTepa. CyliecTByeT GECKOHEYHOE MHOXECTBO TakuxX MporpaMm, HO Kaxaas W3 HUX MOXET
cogepXatb TOMbKO KOHEYHOE KOMMYECTBO CUMBOSOB. Tak NPOUCXOAMT MOTOMY, YTO CMMBOMbI — 3TO
dusnyeckme obOBEKTbI, CO34aHHble M3 BeLlecTBa B Yy3HaBaeMblX KOHurypauusx, a ©eckoHeuHoe
KOMNMYecTBO CUMBOSIOB €CO34aTb HEBO3MOXHO. Kak 51 noscHio B rnase 10, 3T UHTYUTMBHO OYeBUOHbIE
dusnyeckme TpeboBaHMA: YTO MPOrpamMMbl OOIDKHbI KBAHTOBATBLCS, YTO Kaaasl OOJPKHA COCTOSITb U3
KOHEYHOrO 4ucria CUMMBOJIOB M BbIMOMHATLCA MOCMeAoBaTENbHO MO 3Tanam, — ropasgo 6Oonee
mMaTepuanbHbl, Yem KaxyTcsi. OHU ABMAOTCSA €4MHCTBEHHBIMU CNEACTBUSIMU 3aKOHOB (PU3WKKU, KOTOpbIE
HeobOXoOUMbI B Ka4yecTBe WUCXOOHbIX AaHHbIX OOKA3aTenbCTBa, HO MX AOCTATOYHO, YTOObI HanoOXuTb
peskne OorpaHuyveHnst Ha penepTyap Mbon U3NYeckM BO3MOXHOW MaluvHbl. [Opyrne dusnyeckue
3aKOHbl MOTYT HanoOXuTb Jaxe Oomnblune OrpaHWyeHusl, HO OHM HMKAK He MOBMMSIOT Ha BbIBOObI 3TON
rnasbl.

Tenepb AaBanTe nNpeacTaBuUM, YTO U3 3TOro 6eckoHe4YHOro Habopa BO3MOXHbLIX MPOrpaMmM COCTaBMEH
GEeCKOHEYHO ONMHHBIA HYMEpPOBaHHLIN cnucok: porpamma 1, Mporpamma 2 u T.4. 3TUM NporpaMmbl
MOXHO pPacnosioXuTb, HanpuMep, B «andasUTHOM Nopsake» Mo OTHOLIEHUIO K CUMBOSIaM, B KOTOPbIX OHU
BblpaxeHbl. [1ockonbKy kaxgasi nporpamma bopmupyeT cpefy, 3TOT CNMCOK MOXHO paccMaTpmuBaTh U Kak
CMMCOK BCeX Cpef 13 penepTyapa AaHHOMW MalUWHbI; Mbl MOXeM HasbiBaTb ux Cpepa 1, Cpega 2 u T. 4.
MoxeT cny4mTbCs U Tak, YTO HeKoTopble cpedbl OyayT NOBTOPSATLCS B 3TOM CMMCKE, MOTOMY 4YTO ABE
pasHble NporpamMmbl B 4ENCTBUTENBHOCTM MOTYT OCYLLECTBNATL OANHAKOBbLIE BbIYUCIIEHUS, HO 3TO HUKAK
He NOBMMSIET Ha AoKa3aTenbCTBO. BaxHO, 4TO Kaxgas cpefa M3 penepTyapa Hallen MallvHbl SOMKHa
NosIBUTBLCS B cnucke xXoTsa 6bl 0anH pas.

BupTyanbHasi cpefia MOXeT OblTb Kak OrpaHUYEHHON, Tak U HEOTPaHWYEHHON B BUAUMOM (PU3NYECKOM
pa3vepe ¥ BWAMMOW ANUTENbHOCTU. BupTyanbHbIM [OMOM, CO34aHHbIM apXUTEKTOPOM, Hamnpumep,
MOXHO Oy[eT Mmonib3oBaTbCsi CKOMbKO YrofHO, HO o6bem 3ToW cpenbl, BEpOsiTHO, ByaeT orpaHuyeH.
Buoeourpa MoxeT BblAENUTb NMOMb30BATENO TOSMBKO OrpaHUYeHHOEe BpeEMS Afsl Urpbl 40 €€ OKOHYaHUS
WM nepefaTb  WUIPY-BCEMNEHHYD HEeOrpaHUMYEHHbIX pasMepoB, MPEeAOCTaBUTb  HeorpaHUyYeHHoe
KONMYECTBO UCCNEeAOBaHUN U 3aKOHYUTLCS TOMbKO TOrAa, Korga ee 3akoHYMT cam norb3oBaTtenb. [ns
ynpoLueHusi foka3aTenbcTBa Mbl Byaem paccmaTprBaTh TOMbKO HEMpepbiBHO paboTatolme nporpammei.
370 He Takoe yx GonbLIOe OrpaHUYeHne, NOTOMY YTO, ECMM NPOrpamMma OCTaHaBnNUBAaETCsl, TO Mbl BCeraa
MOXEM pacCcMaTpuBaTh OTCYTCTBME OTBETHOMN peakLmMn ¢ ee CTOPOHbI Kak cpeay CEHCOPHOWN M30MsLUN.

MHe xoTenocb Obl onpedenuTb Kracc NOrMYeckn BO3MOXHBIX Cpen, KOTopble s Ha3oBy cpedamu
KaHmeaoymy?®, yactudyHo B YecTb KaHmopa (Cantor), N'egens (Godel) n Totopunra (Turing), a YacTU4YHO Mo
npuyYMHe, KOTOpYK A BkpaTue obbsAcH. OTW cpedbl s1 onpedenso crnegywowum obpasom. B TeyeHune
nepBol CyOGBLEKTMBHOW MUHYTbI cpefa KaHTtroyty Begetr cebsi He Tak, kak Cpegma 1 (cosgaHHasi
Mporpammori 1 Hawero reHepartopa). He BaxHO, kak OHa cebsi BedeT, BaXHO, YTO MONb3oBaTesb
oulywiaeT oTnnyne ee nosegeHus ot nosegeHns Cpedbl 1. B TeyeHre BTOpon MUHYTHI 3Ta cpeda BedeT
cebsa otnmyHo oT Cpedbl 2 (xOTA cerMyac oHa MoxeT BecTu cebsa kak Cpepa 1). B TeyeHme TpeTben
MUHYTbI OHa BefgeT cebst otnnyHo oT Cpeabl 3 n 1.4. Jliobylo cpeny, KOTopas yAOBMETBOPSET 3TUM
yCrnoBusM, st Ha30BY cpefon KaHTroyTy.

® AHMMUWIACKWIA BapuaHT BbIMAAWUT kak Cantgotu. 3pecb wrpa cnos, kak aanee obbsicHseT aeTop: can't go to
O3HayaeT «He Mory MouTu Bx». - [Ipum. nep.

2Can't go to — Mpum. nep.
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Hanee, nockonbky cpeda KaHTroyTy He BedeT cebsi B TOYHOCTM Kak Cpeda 1, oHa He MOXeT 6bimb
Cpepown 1; nockonbky oHa He BedeT cebsi B TOMHOCTM Kak Cpepga 2, oHa He MoxeT 6b/mb Cpepon 2.
lMockonbKy paHO MM Mo3gHO OHa TOYHO BypeT BecTn cebsa He Tak, kak Cpega 3, Cpega 4 u nobas
apyras cpeja M3 Crucka, 3HauuT, OHa He MOXeT ObiTb HM ogHOWM M3 3Tux cped. OgHako 3TOT CMMCOK
COOEPXKUT BCE Cpeapl, CO3AaHHbIE KaXoW BO3MOXHOM NporpamMmmMon Anst 3Ton mawmuHbl. CnegoBaTternbHo,
HW oaHa cpena KaHTroyTy He BXoauT B penepTyap MawuHbl. Cpeabl KaHTroyTy — 370 cpefbl, B KOTOpble
Mbl HE MOXeM rolUmu?, NCMonb3ys reHepaTop BUPTYarbHON peansHOCTU.

AcHo, 4TO cyllecTByeT HeBooGpa3nMo MHoro cpep KaHTroyTy, NoToMy YTO onpedeneHve octasnsieT
OrpoMHyto cBoGoay BbiGOpa BO3MOXKHOIO NMOBEAEHUs! 3TUX Cpef, eAMHCTBEHHOE OrpaHnYeHne COCTOUT B
TOM, YTO UX NMOBEAEHUE JOIMKHO USMEHSATLCS MO NPOLLECTBUN KXo MUHYTbI. MOXHO Joka3aTb, YTO Ans
Kakaow cpedbl M3 penepTyapa OaHHOro reHepaTopa BUPTyanbHON peanbHOCTU CyllecTByeT 6eckoHeuHo
MHOro cpel KaHTroyTy, KOTopble reHepaTop He MoXeT nepedaTtb. [lJa M MecTa AnA pacluMpeHust
penepTyapa nyTem MCMonb30BaHUs paaa pasfuyHbIX reHepaTopoB BUPTYarnbHOW peanbHOCTU He TaK yx
MHoro. [lonycTuM, YTO Y Hac ecTb CTO TakUX reHepaTopoB, NpUYeM Kaxabii (B Lensax AokasaTenbcTsa)
UMeeT CcBOW penepTyap. Torga Becb Habop reHepaTopoB BMEeCTe C MPOrpaMMUMpyemMoin CUCTEMON
ynpaBreHus, onpeaensiolled, Kakue U3 HUX HY)XXHO MCMorb3oBaTb AN 06paboTku AaHHOW Mporpammbl,
— 970 npocTo Gornee KpymnHblii reHepaTop BUPTyanbHON pearnbHOCTW. Takol reHepaTop MoOAXOAUT K
npvBeAeHHOMY MHOW [oKasaTenbCTBYy, MO3TOMY, ANS KaXdoi cpenbl, KOTOPYID OH MOXET nepenaThb,
OyoeT cyllecTBoBaTb GECKOHEYHO MHOro cpef KoTopble OH nepedatb He cMoxeT. Bonee Toro,
JOonyLleHVe O TOM, YTO pasfuyHble reHepaTopbl BMPTYarbHOW pPeanbHOCTU MOTyT MMETb pasfiyHble
penepTyapbl, OKa3blBaeTCs YPE3MEPHO OMNTUMUCTUYHBLIM. Kak Mbl CKOpPO YBMOMM BCE [AOCTaTOYHO
CMOXHble reHepaTopbl BUPTyarbHOW peanbHOCTU MMEIOT MO CYTU OAMH W TOT XXe penepTyap.

Takum 06pasom, Hall FMNOTETMYECKUA MPOEKT CO3haHMs MpPeAeribHOro reHepaTopa BUPTYarbHOM
peanbHOCTU, KOTOPLIN CTOMb YBEPEHHO NpPOABUrancs Brepesd, BHE3anHO HATKHYICS Ha KUPMWUYHYIO CTEHY.
Kakune Gbl yCOBEPLUEHCTBOBAHWUSI HW NPOM3OLINM B Gnivkanwem Byayliem, peneptyap BCEl TEXHOMOMMU
BMPTYyanbHOW peanbHOCTM HUKOrA4a He BbIMOET 3a npedenbl onpegeneHHoro Habopa cpen. Cneayet
npusHaTb, YTO 3TOT Habop GeckoHeYHO BenWK M BecbMa pa3Hoobpas3eH MO CPaBHEHUIO C OMbITOM,
npeaLecTBYOLWNM MOSBIEHNIO TEXHOMOMMU BUPTYanbHOW peanbHOCTU. TeM He MeHee 3TO BCErO fMLUb
BGeckoHeYHO Manasi YacTuua Habopa BCeX Nornyeckn BO3MOXHbIX Cpes.

Ha uTo 6bIn0 OblI NOXOXe NpebbiBaHue B cpefe KaHTroyTy? XoTsa 3akoHbl (PU3NKM M HE MO3BOMSOT
HaM oKa3aTbCsl B TaKOW Cpefe, JIOrMYeCcKM 3TO BO3MOXHO, @ MOTOMY BOMPOC 00 OLLYLLIEHNSIX MPaBOMEPEH.
BesycnoBHo oHa He cmorna Obl AaTb HaM HUKAKUX HOBBIX OWyWEHUU, MOCKOMbKY YHMBEpCarbHbIN
reHepaTop M30bpaxeHun Se/s7emcs BO3MOXHBIM U CYUMTAETCA YacTbi0 HaLIEro BbICOKOTEXHOMOMMYHOIO
reHepatopa BuWpTyarnbHOW peanbHoCcTU. Takum obpasom, cpepga KaHTroyty nokasanacb Obl Ham
3araoyHON TOMbKO MOCME TOro, Kak Mbl OKasanucb B HEW WM MOpasMblWNSany Hag pesynbTatamu. 3T0
Ob1n10 6bl NpUMepHO Tak. [lonycTnm, 4To Bbl haHaT BUPTyanbHOW peanbHOCTU U3 ganekoro Gyayuiero ¢
ynbTpa-TexHOoNormamun. Bhbl NPecCbITUIMNCb: BaM KaXeTCA, YTO Bbl yXe Mcnpo6oaan|/| BCe MHTEepecCHoe. Ho
BOPYr OOHaXAbl MOSIBNSAETCA MKUHH U 3asiBNSIET, YTO OH MOXeT nepeHecTu Bac B cpeny KaHTtroyTy. Bbl
COMHeBaeTeCb, HO COrnacHbl NpPoOBepUTb ero cnocobHocTn. Bac MrHOBEHHO MepeHOCHAT B 3Ty cpeay.
lMocne HecKoNbKUX 3KCMEPUMEHTOB BaM KaXeTCsl, YTO Bbl Y3HAeTe ee: OHa pearmpyeT Kak oJHa 13 Balumx
nobMeNLIMX cped, KoTopas Ha Ballel JOMAalUHeN cucTeMe BUPTYyarbHOW peanbHOCTU co3gaeTcst npu
3anycke nporpammbl nog HomepoM X. OgHako Bbl NpoAoriKaeTe 3KCMEPUMEHTMPOBATb, U, B KOHLE
KOHLOB, MO OKOHYaHUN MUHYTBI X peakuusi cpefbl CTaHOBUTCS BECbMa OTIMYHOW OT TOM, KOTOPYHO Morna
6bl npeanoxute Cpega X. Torga Bbl OTKa3biBaeTeCb OT MbICIM O ToM, 4YTo aT0 Cpepa X. NoTom Bbl
MOXeTe 3aMeTUTb, YTO BCE MpoucCLLeee O4YeHb HaNMOMUHAET APYrylo cpedy, KOTOpPY MOXHO nepeaarhb,
— Cpegy Y. Ho no ucreyeHun mmHyTtbl Y Bbl MOHMMAETE, YTO BHOBb OLLUMOMMCh. XapakTepucTuka cpeapl
KaHTroyTy npocto B crieaytowem: CKOMbKO Obl Bbl HU raganu, Kakon Obl CroXHON HW Bblna nporpamma,
KOTOpYIO Bbl MPUHANK 3@ nporpammy, NepeaaroLlyo UMEHHO 3Ty cpeay, Bbl Bcerga bygete owwubaTtbes,
NMOTOMY YTO HU OOHa nporpamma He nepegacT ee HU Ha BalleM reHepaTope BUPTYarbHOW pearibHOCTMU,
HW Ha KaKOM-TO pYyrom.

PaHo vnu no3gHoO Bam NpuAeTCs 3aBeplunTb CBOK NPOBepKy. K ToMy BpemeHw, Bbl, MOXET ObiTb,
cnpaBeAnuBO pelunTe NpuaHaTb CNOCOBHOCTM MKUHHA. fA He Xo4y ckasaTb, YTO Bbl KOrga-nnbo cmoxeTte
Ookazamb, 4TO 6bINM B cpede KaHTroyTy, MOCKONbKY BCerAa cylecTByeT Adaxe 6onee crnoxHas
nporpamma, KoTopyto Mor obpabaTbiBaTb MXMHH, U KOTOpas Morna 6bl COOTBETCTBOBATb MOSYyYEHHbIM
BaMu oLlyLleHnsM. To, 0 YeM S ceryac roBopus, BCero Nuilb obuias YepTta BUPTYanbHOM pearnbHOCTU,
— ollylleHVe He MOXeT fokasaTb npebbiBaHWe YyenoBeka B AaHHOW cpede, 6yab 910 LleHTpanbHbIn
KopT YumbngoHa unu cpega tuna KaHTroyTy.

B nobom crnyyae He cywlecTBYeT TakMX [HKUMHHOB M Takux cped. Takim oGpas3oM, Mbl OOIKHbI
coenaTb BbIBOA, YTO OU3MKA He MO3BONAET penepTyapy reHepatopa BUPTyanbHOW peanbHOCTM
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nNpubnu3NTbLCA K TOMy OFPOMHOMY penepTyapy, KOTOpbI MO3BONAET OfHa forvka. Hackonbko e Benuk
MOXET ObITb 3TOT penepTtyap?

lMockonbKy Mbl HE MOXEM HaAedATbCs Ha nepejadvy BCEX IOrMYecKkM BO3MOXHbIX cpef, AaBanTe
pPaccMOTPMM MeHbLUYH (HO B KOHEYHOM cyeTe Boree MHTEPECHYIO) CTEMEHb YHMBEpPCanbHOCTW. [laBarite
onpepenuM yHueepcasibHbIl 2eHepamop eupmyaslbHoU peaslbHOCmU Kak reHepaTop, penepTyap
KOTOpPOro COAEPXKUT pernepTyapbl BCEX OCTalbHbIX (PM3NYECKM BO3MOXHbLIX F€HEPATOPOB BUPTYallbHON
peanbHOCTU. MoXeT nu cywlecTBoBaTb Takas MawwvHa? MoxeT. PasmbiwneHne o daHTacTUYeCcKuX
YCTPOWMCTBAX, OCHOBaHHbIX Ha CTUMYMSLMM HEPBOB, YMpaBnseMon KOMMbIOTEPOM, [neraeT 3To
OYEBUAHLIM — B OENCTBUTENBHOCTM, MOYTU CIULLKOM OYEBMAHBLIM. Takytd MalUMHY MOXHO Obinio 6bl
3anporpaMmMmpoBaTb Ha BOCMPOU3BELEHUE XapPaKTEPUCTUKMU FOOOM KOHKYPUPYIOLLEN C HEN MalUVHbI.
OHa cmorna Obl BbIMUCIMTL peakuMio TOW MaluMHbl Npu NbOoM JaHHOW nporpamme, npu nobom
noBefeHUN Monb3oBaTens W, criegoBaTenbHO, cCMorna Obl nepegaTb 9T peakuun C COBEPLUEHHOM
TOYHOCTbIO (C TOYKM 3peHus nboro gaHHOro nonb3oBatend). A roBoOp, YTO 3TO «MOYTU CIIULLIKOM
OYEBUAHO», NOTOMY YTO 30€Cb COLEPXMUTCA BaXKHOe AONyLleHWEe OTHOCUTENbHO TOro, Ha BbINOMHEHME
Kakux OeNCTBMIA MOXHO 3anporpammMuMpoBaTth NpeafioXeHHOe YCTPOMCTBO, TOYHEE, ero KOMMboTep: npu
HanMuuu noaxodswen nporpamMmmbl, AOCTAaTOMHOrO BPEMEHW W CPEeACTB XpaHeHus MHdopMauuu
KOMMNblOTEP CMOr Obl MmopcyMTaTh pesynbTar foboro BbIMUCIIEHWS, BLINOMHEHHOTO NOOBIM ApYyrum
KOMMbIOTEPOM, B TOM YMCME U KOMMBbIOTEPOM KOHKYPMPYHOLLEro reHepaTopa BMPTyarbHOW pearibHOCTU.
Takum 06pa3oM, BO3MOXHOCTb peanu3auum yHMBEpcanbHOrO reHepaTopa BUPTYyarbHOW peanbHOCTU
3aBUCUT OT CYLLUECTBOBAHWUSI YHMBEPCAsIbHOTO KOMMblOTEpa — OTAENIbHOM MallWHbl, CMNoCcOoGHON
BbIYMCINUTb BCE, YTO TONBKO MOXHO BbIYUCIUTb.

Kak a1 yxxe ckasan, Takasi yHMBepcanbHOCTb Oblna Bnepeble n3ydeHa He onsmkamu, a maTemaTukamu.
OHM nblTanuce co3gaTb TOYHOE MHTYUTMBHOE TMOHSITUE «PELUEHUSA» (UNU  KBLIYMCMIEHUS», WK
«JokasaTtenbcTBa») Yyero-nndo B matematuke. OHM He y4uTbIBaNKU, YTO MaTEMaTMYECKOE BblYUCIIEHNE —
3T0 (PU3MYECKMI Mnpouecc (B YACTHOCTU, Kak A yXKe OObACHWM, Npouecc nepejayn B BUPTyarbHOW
pearnbHOCTUN), MO3TOMY, NMyTEM MaTEMaTUYECKOro PacCy>KOEeHWsi HEBO3MOXHO OMNpPeAenuTb, YTO MOXHO
BbIYMCMUTb MaTeMaTUYECKM, a YTO Hemb3s. 3TO MOMHOCTBIO 3aBUCUT OT 3aKOHOB hr3mkn. Ho BMecTo Toro
YTOObI MbITAaTbCHA MNOMNY4YMTb KakMe-TO pesyrnbTaTbl U3 3aKOHOB (PU3MKK, MaTeMaTuUKM cHOpMynmnpoBanu
abCTpakTHble MOOENU «peLUeHus» U ornpedesniuniu «BbIMUCIIEHUEY» U «[0Ka3aTeNbCTBO» Ha OCHOBE 3TUX
mogenen. (A BepHyCb K 3Ton nHTepecHom owunbke B rnase 10). BoT Tak n nonyy4nnock, YTo 3a HECKOMNbKO
mecaueB 1936 roga Tpu Martematuka, Omunb [loct, AnoHuo Yepy u, rnaBHoe, AnaH TblOpUHT
He3aBMCMMO ApYyr OT Apyra cosjanu nepsble abCcTpakTHble CXeMbl YHMBEpPCcarbHbIX KOMMbIOTEPOB.
Kaxgbll M3 HWX cuuTan, 4YTO €ero «BblMMCMUTENbHAA» MoAenb AeNCTBUTENbHO NpaBUibHO
dopmanusoBana  TpPaguLMOHHOE  UHTYUTUBHOE  MNOHATME  MaTeMaTUMYeCKOro  «BbIYMCIEHUSI».
CnepoBartenbHO, KaXObli U3 HUX Takke nonaran, YTo ero MoAenb 3KBMBaNeHTHa (MMeeT TOT e
penepTtyap) nobon apyron pasymHow dopmanu3aunm nogobHow MHTymummn. Cenvac 3TO M3BECTHO Kak
aunomesa Yepua - TbropuHaa.

Mogenb BblunCrieHUn ThlOpUHra 1 KOHLIENLMA Npupoabl 3agayvum, KOTOpylo OH pellan, 6eina Hanbonee
6nuska k dumsmke. Ero abctpakTHbIN KOMMNbIOTEP, MawuHa ThropuHea, NpefcTaensn cobon OymakHyto
NEHTY, pasfderneHHyl0 Ha KBagpaTbl, MpUYEM Ha KakaoM KBagpaTe Obin HanucaH OAMH M3 KOHEYHOro
yncna nerko pasnmuMMbiX CUMBOJIOB. BbluMcreHne ocyLecTBRAnoCh criegylowmmM obpa3om: npoBepsncs
OAVH KBafgpaT, 3aTeM IeHTa nepemMellanacb Bnepes wnuv Hasag, CTMpas Unuv 3anucbiBag OOUH U3
CUMBOSIOB B COOTBETCTBUWN C NPOCTLIMU HeOBYCMbICNIEHHbIMU NpaBunamMu. TbOpUHI JoKasan, YTo oauH
KOHKPETHBIN KOMMbIOTEP TaKOro Twuna, yHugepcasnbHas MawuHa TbropuHaa, vMeeT OObeOUHEHHbIN
penepTyap Bcex Apyrmx MawuH TbeiopuHra. OH NpeanonoXus, Y4To 3TOT peneptyap B TOYHOCTW COCTOUT
M3 «KaXKOOW PyHKUMW, KOTOPYKD €CTeCTBEHHO nocyuTanu Obl BblumMcivMon». OH umen B Buagy
BblYMCNUMOW MamemMamuKkamu.

OpHako MaTeMaTVkym — 3TO AOCTaTOYHO HEeTUMUYHble dusmyeckme obbekTbl. [loyemMy Mbl OOMKHbI
gonyckaTb, YTO WX Mepedada npu BbIMNOMHEHWM BbIYMCMEHWA — npeden BblYMCIUTENbHbIX 3adayv?
OkasbiBaeTcsl, UTO He OOoMmKHbl. Kak 1 06bsACHI0 B rmaBe 9, K8aHmMoable KOMIMbIomepb! MOTYT BbINOMHATL
BbIUMCIIEHNs,, KOTOPble HW OAWH MaTemaTuK (Y4efnoBeK) HWKOrAa, Aaxe B MPUHUMNE, HE CMOXeT
BbINONHWTL. B paboTe ThbiopMHra HESIBHO BbIPAXXEHO €ro OXuaaHue, YTo TO, YTO «ECTECTBEHHO counu Obl
BbIYMCIIMMBIM», MOrno Obl, NO KparHen mepe B MpuHUune, GbiTb BbIYUCIIEHHBIM W B npupoge. 3To
oXugaHve aKBMBaneHTHo 6onee cunbHOM m3myeckon Bepcun rmnotesbl Yepya-TolopuHra. Matematuk
Pogxep MNeHpoy3 npeanoxun Ha3BaTb €ro npUHYUnom TeropuHeaa:

MpyHUMn ThlopyHra (st abCTpaKTHLIX KOMMBIOTEPOB, UMUTUPYIOLWNX (hrU3NYECKME OOBEKTbI)

Cywecmeyem abcmpakmHbili yHUgepcarbHbIU KOMMbiomep, perepmyap Komopoeao ekK/4Yaem
nobble 8bIYUCIEHUS, KOMOPbIe MOXem ocyujecmaums 1060l hu3u4ecKU 803MOXHbILU 06BbeKM.
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ThIOPUHF cuMTan, YTO «yHMBEpPCarbHbIA KOMMbIOTEPY», O KOTOPOM UAET peyb, — 3TO yHMBepcarbHas

MalunHa TbropuHra. Ytobbl NPUHATE BO BHUMaHWe Oornee LWMPOKMIA penepTyap KBAHTOBbLIX KOMMbIOTEPOB,

A cdopmynmpoBan MpuvHUMN B TakouW opme, KoTopas TOYHO He onpeaenseT, Kakon YacCTHbIN
«abCTpaKTHbIA KOMMbIOTEPY» BbINOMHAET BblYUCIEHMS.

MpuBEOEHHBIM MHOWM [OKa3aTenbCTBOM CyLLlecTBOBaHWA cpen KaHTroyTy s, B cywHoOCTW, 00s3aH
TetopuHry. Kak a1 yxxe ckasan, OH He fyMarn HernocpeaCTBEHHO O BMPTyalnbHOW peanbHOCTU, HO «Cpeaa,
KOTOpPYI0 MOXHO nepefaTb», OTHOCUTCA K Krlaccy MaTemaTu4eckux BONPOCOB, OTBET Ha KOTOPbIE MOXHO
BbIYNCITUTL. OTU BOMPOCHI 8b/4UC/UMBbI. Bce ocTanbHble BOMPOCbI — BOMPOCHI, OTBETbI Ha KOTOpbIe
HEBO3MOXHO BbIYMCINNTb, Ha3bIBAOTCS HEBLIYUC/TUMBIMU. ECnn BOMPOC HEBBLIYMCIINM, 3TO HE 3HAYUT, YTO
Ha Hero HeT OTBeTa WM YTO 3TOT OTBET B KAKOM-TO CMbICME MIIOXO OMNpedeNnieH UM COMHUTENEH.
HanpoTuB, 3TO 3HA4MT, YTO Yy 3TOr0 BOMpPOCa ONpedeNieHHO ecTb OTBeT. [leno mpocTo B TOM, 4TO
duranyeckn, gaxe B NPUHUMNE HEe CyLLEeCTBYeT cnocoba nony4nTb 3TOT OTBET (MNKM TOYHEE, MOCKOMbKY
YenoBeKk Bcerga MOXET BbiCKasaTb yAauyHyo, HENOAAAlOLLYCS NPoBepKe Aoragky, AoKasaTb, YTO 3TO U
ecTb oTBeT). Hanpumep, npocmeie d80UHUKU - 9TO [Ba MPOCTbIX YMCRa, PA3HOCTb KOTOPbIX paBHa 2,
Hanpumep, 3 1 5 unu 11 1 13. MatemaTukn TLWETHO MblTanUCb OTBETUTb Ha BOMPOC, CyLlecTByeT nu
GEeCKOHEYHO MHOro TakuxX nap MMM UX KONMUYEeCTBO BCE XXe KOHEeYHO. Hems3BecTHO aaxe, BbIYUCIIMM n
aT0oT Bonpoc. MpeanonoXxmnm, 4To HeT. OTO BCe paBHO, YTO CKasaTb, YTO HW OOMH YESIOBEK U HU OOWH
KOMMbIOTEP HUKOrOA He CMOryT COo34aTh 4OKA3aTeNbCTBO CYLLECTBOBAHNSI KOHEYHOMO UM 6ECKOHEYHOro
KOnM4ecTBa MPOCTbIX ABOMHUKOB. HO Aaxe B 3TOM crnydae OTBET Ha 3TOT BOMPOC CYLUECTBYET: MOXHO
ckasaTb OnpenerieHHo, 4To ecTb NMbo Hambonblias napa MNpPOCTbiX ABOWMHUKOB, NIMOO GECKOHEeYHOo
OonblIOEe KONMUYECTBO TaKMX Map; OPYroro BapuaHTa He cylecTByeT. Bonpoc ocrtaetcs u4eTko
onpegerneHHbIM, HECMOTPS Ha TO, YTO, BO3MOXHO, Mbl HUKOT@ HE Y3HaeM OTBeTa.

UTo KacaeTcs BMPTyanbHOW peanbHOCTU: HU OOUH (PU3NYECKM BO3MOXHBLINA reHepaTop BUMPTYyarbHOM
peanbHOCTM He CMOXEeT nepedaTtb cpefy, B KOTOPOW OTBETbl HA HEBbLIYMCMMMbIE BOMPOCHI AalOTCsA MO
3anpocy nonb3oBaTens. Takue cpedbl oTHocATCcA K cpegam KaHtroyty. BepHo u obpaTtHoe: kaxgasi
cpega KaHTroyTy cooTBeTCTByeT Kraccy MaTteMaTU4YecKMx BOMPOCOB («4TO mpousowno Obl ganee B
cpege, onpeneneHHon Tak-To U Tak-TO?»), Ha KOTopble PU3NYECKM HEBO3MOXHO AaTb OTBET.

HecmoTpsas Ha TO, YTO HEBBLIMUCMUMBIX BOMPOCOB GEeCKOHEeYHO 6Gonblie, YeM BbIYMCIIUMbBIX, OHU
OTHOCATCA K paspsiy 930Tepuyeckux. OTO He cryyailHo. Tak MpovcXoAuT MNOTOMY, 4TO pasdenbl
MaTeMaTMKK, KOTOpble Mbl CKIIOHHbI CYMTaTb B MEHbLUEN CTeNeHU 330Tepuyeckumu, — 3TO pasgernbi.
OoTpakeHUe KOTOPbIX Mbl BUAUM B MOBeAeHUN (DU3NYECKNX OGBLEKTOB B 3HAKOMbIX CUTyaumsax. B Takmx
cryyasix Mbl 4acTo MOXeM BOCMOb30BaTbCA 3TUMM (PU3MYECKUMM OOGbekTaMu, YToObl OTBETUTH Ha
BOMPOCbI O COOTBETCTBYIOLUMX MaTeMaTU4YECKMX OTHOLUEHMsIX. Hampumep, Mbl MOXeM cuuTaTb Ha
nasblax, MOTOMY YTO (oM3MKa ManbLeB eCTeCTBEHHbIM 06pa3oM MMUTUPYET apudMETUKY LEMNbIX YMCEN
OT Hyns 00 AecaTu.

Bckope 6bina gokasaHa MAEHTUYHOCTb penepTyapoB TpexX O4eHb pasHbiX abCTPaKTHbLIX KOMMbIOTEPOB,
onpegeneHHbix TblopuHrom, Yepyem un [loctom. TakoBbIMW e SABAAIOTCA W penepTyapbl BCeX
abCTpaKTHbIX MoAenen MaTemMaTU4YecKoro BbIMMCIIEHMS, KOTOpble C Tex Mop npegnaranucb. 3JTO
cyMTaeTCa apryMeHToM B MogdepKy runotesbl Yepya-TblopuHra U yHMBEPCanbHOCTU YHMBEPCarbHOW
MawwuHbl TetopuHra. OgHako, BbIYMCANTENbHASA MOLLHOCTL abCcmpakmHbIX MalWH HE MMEeT HUKaKoro
OTHOLWUEHMSI K TOMY, YTO BbIMMCNUMO B peanbHocTW. MacwTtab BupTyanbHOW peanbHOCTM U ee
pacwnpeHHoe NpuMMEeHeHne Ans NOCTUXMMOCTU NPUPOAbLI U OPYrMX acrnekToB CTPYKTYpbl pearnbHOCTU
3aBUCUT OT TOro, peanuadyembl N HeobxoauMmble KOMMNbOTEpbl u3myeckn. B yacTHocTn, nobon
HaCTOSILLMIN YHMBEPCanbHbIV KOMMNbIOTEP AOMKEH BblTb hn3nyeckn peanusyem cam no cebe. 3710 BedeT K
Gonee onpeaeneHHOMy BapuaHTy npuHumna TblopuHra:

MpvHUMn ThloprHra (ans PU3NYECKUX KOMMBIOTEPOB, UMUTUPYHOLLMX APYr Apyra)

Bo3amoxHO  mocmpoumb  yHuBepcallbHbIll  KOMIMblomep:  MalwuHy, KOmMopytlo  MOXHO
3anpozpammuposame O7isi 8bIMOSIHEHUST TI06020 BbIYUCIEHUS, KOMOPOE MOXem 6bInofIHUMb 1060l
Opyeou ¢husuyeckuli 06beKkm.

CnepoBartenbHo, ecnu Obl yHMBepcaanbM KOMMNbOTEP YynpaBndan yHUBepcCalibHbIM reHepaTtopoMm
|/|3o6pa>|<eHM|7|, TO nonydYmBLlaAaAcAa B pe3ynbTaTe MallMHa cTtana Obl yYHuBEpCalbHbIM reHepaTtopom
BI/IpTyaJ'IbHOIZ peanbHOCTW. lD,pyl'I/IMI/I cnosamMu, cnpasennme 1 CJ'IGD,yPOLLI,MVI npuHUnn:

MpuHumMn TelopuHra (4nst reHepaTopoB BUPTYanibHOM peanbHOCTW, NepefarLwmnx gpyr apyra)

Bo3MOXHO ocmpoums 2eHepamop supmyarsnbHol peanbHOCMU, periepmyap Komopoao eKndaem
periepmyap Kax0020 Opy2020 (huU3UYECKU BO3MOXHO20 2eHepamopa eupmyarsbHoU peanbHoCmu.

Hanee, nobGyl cpedy MOXHO nepedaTb C TMOMOLUbIO reHepaTopa BUPTyanbHOM peanbHOCTM
Hekomopo2o poaa (HanpuMep, Bcerga MOXHO paccMaTpuBaTh KOMUIO 3TOW CamMoli cpedbl Kak reHepaTop
BUPTyanbHOW peanbHOCTU C OYeHb MareHbKUM penepTyapoM). Takum o6pasoM, M3 3TOro BapuaHTa
npuvHuuna TblopuHra Takke creayeT, YTo NoByo (hUsMYeckn BO3MOXKHYIO cpedy MOXHO nepedaTb C

65



www.koob.ru
MOMOLLIbIO YHMBEPCANbHOIO reHepaTopa BupTyanbHOW peanbHocTu. CrnegoBaTenbHO, YTOObI BbIpa3nTb
CcTabunbHylo camMonogobHOCTb, KOTOpasi CyLecTBYeT B CTPYKType peanbHOCTW, OXBaTblBalLEh He
TOSIBKO BBIYUCIIEHMS, HO N BCE (PU3MYECKME MPOLIECChI, MPUHLMM ThOpUHIa MOXHO CHOPMYNMPOBaTh BO
BceobbemntoLLen opme:

MpuHUuMn TbropuUHra

Bo3moxHO nocmpoums 2eHepamop supmyasibHOU peanbHOCmU, pernepmyap Komopozo eKryYyaem
Kax0yro (husu4ecKu 803MOXHYH0 cpedy.

OT1o0 Hambonee xwu3HecTovkas cdopma npuHuMna TbiopuHra. OHa He TOMbKO TOBOPUT HaM, YTO
pasnuyHble 4YacTu peanbHOCTW MOTyT MnoxoauTb Apyr Ha Apyra. OHa roBopuT HaMm. YTO OTAENbHbIN
hr3nYecKkMin 0B6LEKT, KOTOPLIM MOXHO MOCTPOMTbL pa3 M Haecerga (He cunMtas obcnyxuBaHus U npu
HeobX0OUMOCTI MOCTaBKN AOMOSNHUTENBHON NaMaTn), C HEOTPAaHUYEHHOW TOYHOCTBIO MOXET BbINOMHATb
3agadvy onucaHus unu umutupoBaHusa nobor apyronm 4actu MynbTuBepca. Habop Bcex BapuaHTOB
noBedeHUs U peakuuMn OAHOro 3Toro obbekTa B TOYHOCTW OTOOpakaeT BCe BapuaHTbl MOBeAEeHUS U
peakumm Bcex ocTanbHbIX (U3NYECKM BO3MOXHbBIX OBBHEKTOB U MPOLECCOB.

OTO NpoCTO poa caMonogoOHOCTU, KoTopasi HeobxoaMmMa, ecnu MOW Hagexabl Ha TO, YTO CTPYKTypa
peanbHOCTM AO0MMKHa ObITb JENCTBUTENBHO €4MHON U NMOHATHOW, onpaBAaHHbl. Ecriv 3akoHbl U3NKM 1 nx
NPUMEHNMOCTb K NtoboMy umandeckoMy OOBLEKTY MMM MPOLIECCY OOIMKHbl OblTb MOHATHI, LOMKHA
CyliecTBoBaTb BO3MOXHOCTb WX BOMMOLWEHMS B ApyroM ¢uanyeckom obbekte — obbekTe, KOTopbIn
Oypet ux 3HaTb. Tawke HeobGxoauMmo, 4ToObl Mpouecchl, CNOCOBHble cOo3f4aTb Takoe 3HaHue, Obinu
u13n4eckm BO3MOXHbI. TakMe npoLecchl HasbiBalOTCA Haykon. Hayka 3aBUCUT OT 3KCNEpUMEHTamNbHbIX
npoBepoK: u3NYeckon nepenadn npeackasaHu 3akoHa W ee CPpaBHEHUS C peanbHOCTblO (ee
nepepaven). OHa Takke 3aBUCUT OT OOBLACHEHMW, M [ns TOro, 4YToObl cymeTb nepefatb UX B
BMPTyanbHOW pearnbHOCTX, HeobXxoanMbl camy abCTpaKTHbIE 3aKOHbI, @ HE MPOCTO UX NpeAcKa3aTenbHoe
copgepxaHve. OTO Cepbes3HbI 3anpoc, HO pearnbHOCTb YOOBNETBOPSiET €ro. To eCTb 3aKOHbl OU3UKK
yAOBNETBOPSAT €ro. 3akoHbl (PU3MKW, COrnacysacb C MPUHUMNOM TblOpuHra, JarT TEM Xe cambiM
3aKoHaM (PM3NYECKYl0 BO3MOXHOCTb CTaTb huanyeckumm obbektamn. Takum obpas3om, MOXHO ckasaTb,
YTO 3aKOHbI PU3MKKN PyHalOTCH 3a CBOK COBCTBEHHYIO MOCTUKUMOCTb.

MockonbKy NOCTPOUTL YHUBEPCArbHLIA FreHepaTop BMPTYarbHOW peanbHOCTN (PU3NYECKN BO3MOXHO,
B HEKOTOpbIX BCEMEHHbIX OH AEWCTBUTENbHO AOIMKeH Ob/mb MNOCTPOeH. 34eck s AOKeH caenaTb
npegoctepexeHne. Kak s obbAcHun B rnaeBe 3, Mbl MOXeM HOpManbHO onpeaenvTb U3NYecKM
BO3MOXHbIN MPOLIECC KaK MpoLecc, KOTOpbIA AeNCTBUTENbHO NPOUCXOAUT rae-To B MynbTuBepce. Ho,
CTPOro roBOpPS, YHUBEPCamnbHbIA reHepaTop BUPTYyanbHOW peanbHOCTM — 3TO [PaHUYHBIN  Ciyyaw,
Tpebyowmnin ana ceoero (PyHKUMOHMPOBAHUS CKOMb YrogHo Gonbwwnx pecypcos. [loaTomy, rosops
«N3NYECKN BO3MOXHbBINY, Mbl B AEACTBMTENBLHOCTV NoapasyMeBaeMm, YTo B MyfbTUBEPCE CyLLEeCTBYIOT
reHepaTopbl BUPTyanbHON pearnbHOCTW, penepTyapbl KOTOPbIX CKOMb yrogHo 6nwmsku k Habopy Bcex
usnyeckn Bo3MOXHbIX cpeq. [MogobHbiM 06pa3om, NOCKONbKY 3aKOHbI PU3UKM MOXHO nepegaTb, rae-to
ux nepedarom. Takum obpasom, 13 npuHumna TelopuHra (bonee onpeneneHHom ero opmbl, KOTOPYHO 5
Jokasarn) cnegyet, YTO 3aKoHbl (OU3MKU HE MPOCTO PyYaloTCs 3a CBOK COBCTBEHHYIO NOCTUXMMOCTL B
KakoM-To abCTpakTHOM CMbICle — MOCTMXKMMOCTb abCTpaKkTHbIMU y4YeHbIMKU, Kak 3TO Obino. Ux
CneacTBueM dABnsieTcs (OU3MYECKOEe CYLLECTBOBaHWE rAe-TO B MYMbTUBEPCE KaTeropun, KoTopble
MOHMMAIOT MX CKOMb YroAHO XopoLwo. K aToMy CneacTBuio S BEPHYCb B CreAyHLLMX rMaBax.

Cenyac s Bo3BpaLlaloCb K BOMPOCY, KOTOPbIV 3agan B npeabigyLlen rnase, a UMEHHO: npasga nin To,
YyTo ecnun Obl Hawa nepenada B BI/IpTyaJ'IbHOI7I peanbHOCTN, OCHOBaHHaA Ha HeNnpaBWUITIbHbIX 3aKOHaX
dusmkn, bbina eanHCTBEHHBIM UCTOYHMKOM MOMYYEHUs1 3HAaHUI, HaM crnefoBarno Gbl OXuaaTh U3yYeHUst
HenpaBuUIbHbIX 3aKOHOB. [lepBoe, YTO MHe XOTenocb Obl BblAenUTb, — 3TO TO, YTO BUPTyanbHas
pearnbHOCTb, OCHOBaHHas Ha HEMpaBWIbHbLIX 3aKOHaX, U eCmb Hall eAUHCTBEHHbIA UCTOYHUK MOSydYeHust
3HaHui! Kak s yXe ckasan, Bce HaluM BHELUHME OLLyLLEHUSI CBSi3aHbl C BUPTyarbHOW pearibHOCTbIO,
CO3[aHHON HalMM MO3rom. A MOCKOMbKY HalM KOHUenuun n Teopun (byab OHW BPOXKAEHHbIE MNK
NpUoBpeTeHHbIE) HAKOTAA HE COBEPLLEHHDI, BCE HaLUM Nepeaayn Ha caMoM Aene HETOYHbI. TO ecTb, OHM
OalT HaM OllyllleHue cpenbl, KoTopas 3HauYMTEeNbHO OTNMYaeTcsl OT cpedbl, B KOTOPOM Mbl
OEUCTBUTENbHO Haxoaumcs. Mupaxu u gpyrme ontuyeckue Wnmnosmm — ToMy npumepbl. [Janee, Mbl
oulyliaem, 4To 3emns nog HalwUMW HOoraMu HaxXxoOWUTCSl B COCTOSIHUM MOKOsi, HECMOTPSi Ha TO, 4YTO B
OENCTBUTENBbHOCTU OHa coBepluaeT ObICTpoe W CrnoXHoe [ABWkKeHue. Kpome Toro, Mbl OLLyLLaem
OoTAENIbHYHO BCENIEHHYO U OT,EI.eJ'IbeIIZ npmmMmep Hallero co3HaTesibHOro «saA», Torga Kak B pealibHOCTU
3Toro MHoro. Ho 3T HeTo4YHble U BBOAALMNE B 336ny>|<p,eHV|e ouwylieHna He OOoKa3biBakoT JIOXHOCTb
Hay4HOro paccyxgeHusi. HanpoTue, Taknme HegoCTaTKu SIBNSOTCA OTNPaBHOWM TOYKOW.

Ham npmxogutca pewatb 3agaqm 0 huandeckon peanbHOCTU. ECnu okaxeTcs, YTO BCe 3TO BPEMS Mbl
NPOCTO U3yyanu NporpaMMmnpoBaHmMe KOCMUYECKOro niaHeTapus, To 310 ByaeT NpocTo 03HavaTb, YTO Mbl
n3yvanum MeHbLUYI YacTb pearlbHOCTU, YeM HaM Kasanocb. Hy u 4yto? Takoe npoucxoamno MHoOro pas B
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MCTOPMM HayKW, KOrAa HaluM FOPU3OHTbl pacLUMPSAnUCb 3a npegenbl 3emnu, BKAYasA COSTHEYHYH
CUCTEMy, Hally ranakTtuky, Apyrme ranakTuKW, CKOMMEHWs ranaktuk U T.4. U, KOHEYHO, napansernbHble
BCeneHHble. Euwe ogHo nogobHoe paclmpeHve MOXeT NMpPOu3OoNTW 3aBTPa; OHO AENCTBUTENbHO MOXET
MPOU3OVTU B COOTBETCTBUWM C OAHOW M3 BECKOHEYHOro MHOXECTBA BO3MOXHbIX TEOPUIN, a8 MOXET U He
NPOU3ONUTU HuKorga. Jlormyeckm Mmbl OOMKHbI COMMAcUTbCA C COSNUMCU3MOM W POACTBEHHBIMU €My
OOKTpYHaMK B TOM, 4YTO M3yyaemasi Hamu peanbHOCTb MOxem OblTb HenpeacTaBUTENbHOW 4YacTbio
BonbLuen, HeJOCTVXKMMOM I HEMOCTUXMMOW CTPYKTYpbl. HO Moe obLiee onpoBepxeHne Taknx AOKTPUH
nokasblBaeT, YTO HepauMOoHanbHO OCHOBbLIBATLCA Ha BO3MOXHOCTU. Cnegys Okkamy, Mbl MpUMeM 3Tu
Teopun Torga u TONbKO TOraa, koraa oHu obecneyat oObsCHEeHWs nydlme, Yem obbsicHeHus ux Gonee
NPOCTbIX KOHKYPEHTOB.

OpHako, cyLecTByeT BOMpOC, KOTOPbIV Mbl BCE eLle MOXeM 3a4aTb. [JonycTum, Koro-nmbo 3akniovmnm
B HeOOmnblUylo, HENpeacTaBMTENbHYD YacCTb HaWeW peanbHOCTW, HanpuMmep, B YHMBEPCAllbHbIN
reHepaTop BUPTYyarbHON peanbHOCTW, 3anporpaMMUPOBaHHBIN NO HEMPaBUIbHLIM 3akoHaM OU3nku. YTo
Mornu Obl y3HaTb 3TW MNMEHHWKM O Hallel BHelWHeW peanbHOCTU? Ha nepBbld B3rnsag, KaxeTcs
HEBO3MOXHbIM, YTO OHWM MOMNKN Bbl OTKPbLITL XOTb YTO-HMOYAL. MOXeT nokasaTbecsi, YTO camoe Gonbluee,
YTO OHW MoK Bbl OTKPbITb, — 3TO 3aKOHbI YNPaBMEHMUS, T.€. KOMMNLIOTEPHYIO NMPOrpaMmy, ynpasrisioLLyo
NX 3aKIo4eHneM.

Ho ato He Tak! Mbl cHOBa JOMKHBI MPUHATE BO BHUMaHME, YTO eCrnv 3TN NIAEHHUKN — Yy4YeHble, TO OHU
OyayT uckaTb Kak npeackasaHus, Tak U obbacHeHus. Opyrumum cnoBamu, oHu He ByayT yOooBrneTBOPEHbI
NMPOCTbIM 3HAHMEM nporpamMMbl, YNPaBfsoOWEeNn MEeCTOM WX 3aKMYEHUSA: OHM 3aXOTAT OOBLACHUTL
NPOUCXOXAEHME U CBOMNCTBA PasnnyHbIX OOBLEKTOB (BKMOYas n camux cebs), Habnogaembix MU B TOM
peanbHOCTW, B KOTOPOM OHWM >MBYT. Ho B OGONbLIMHCTBE cCpen BUPTyanbHOW peanbHOCTM TaKux
00bSACHEHWI He CyLLEeCTBYET, NMOCKOMbKY nepefaHHble 0O0bekTbl BO3HWKAKOT He Tam, OHM CO3[4alTCs BO
BHellHen pearnbHOCTU. [pegnonoXxum, 4To Bbl UrpaeTe B BUPTyasbHy BMAeO urpy. Onsa ynpolieHus
AONyCTWMM, YTO, MO CYTU, 3TO Mrpa B LWaxmaTbl (BO3MOXHO, 3TO urpa OT MepBOro nuua, B KOTOPOW Bbl
urpaete ponb kopons). Bbl BOcnomb3yeTecb HOpMarnbHbIMM  METO4AMW Hayku, 4YTOObl OTKPbITb
«u3nyeckme 3aKkoHbI» 3TOW Cpeapbl U CNeacTBUS, BbiTEKaloLme n3 HuX. Bbl yaHaeTe, 4To wax, maTt 1 nat
- «usmyeckn» BO3MOXHbIE SBMEHWUS (T.e. BO3MOXHble NpW BalleM fyyllem MOHUMaHUW AenNCTBUS
cpedbl), HO MOMOXEeHWe C AeBATbo BenbiMM newwkamn «u3ndeckn» HEBO3MOXHO. Kak TOnbKo Bbl
nomMeTe 3aKoHbl OOCTATOYMHO XOPOLLO, Bbl 3aMeTuUTe, YTO LWaxMaTHas AOocka — CAMLWIKOM NpPOCTOM
06bekT, 4Tobbl, Hanpumep, gymaTb, W, CNnefoBaTenbHO, Bawn COBCTBEHHbIE MbICIUTENbHbIE NPOLECCHI
He MOryT HaxoAauTbCs nof ynpasfeHWeM TOMbKO 3aKOHOB waxmart. MNogobHsiM o6pasoM, Bbl Mornu Bbl
ckasaTb, YTO 3a Bpemsi Mboro konuyectsa LWaxMaTHbIX NapTUiA Urypbl HUKOr4a He co3gagyt
camoBocCnpoussogdaLmecs KoHdurypauun. A ecnm yx XnsHb He MOXET PasBUTLCA Ha LWaxXmMaTHOW JOCKe,
TO YTO roBOpPUTbL O pa3BWUTUM Tam pasyma. CnegoBaTenbHO, Bbl MOrmu Obl Takke caenaTb BbIBOA, YTO
BalLW COBCTBEHHbIE MbICIINTENbHbIE MPOLLECCHl HE MO BO3HMKHYTb BO BCENEHHOW, B KOTOPOW Bbl Cebs
o6Hapyxunu. Takum obpa3oM, Aaxe ecnu Obl Bbl NPOXUIM BCIO CBO XW3Hb B NepeaaHHou cpede U He
nmenu 6ol CBOMX COBCTBEHHbBIX BOCMOMMHAHMIM O BHELLHEM MMPE, Ha KOTOPbIX MOXHO Obifio 6bl OCHOBaTL
00bsACHEHWS, Balle 3HaHWEe He OrpaHnyYnnock Gbl 3Tor cpefon. Bel Bbl 3HaNM, YTO HECMOTPS Ha TO, YTO
BCeneHHas BpoAde Obl MMeeT onpedeneHHbI BUA U MOAYMHAETCH OnpederieHHbIM 3akoHam, BHe ee
OOIMKHa cylecTBoBaTb bonee obLMpHasa BcerneHHas, KoTopas NoguuHseTCa gpyrMM 3akoHam dusnku. U
Bbl MOrnu Obl gaxe goragatbCs O HEKOTOPbIX OTNUYMAX 3TUX BGonee OBLIMPHBIX 3aKOHOB OT 3aKOHOB
LuaxMaTHOW JOCKMN.

Aptyp K. Knapk ofgHaxgbl 3aMeTun, 4YTo «nbylo [oCTaTOYHO MEPCMEeKTUBHYKD TEXHOOruio
HEBO3MOXHO OTNMYUTL OT BOnweOcTBa». OTO NpaBga, HO BBOAMT B HekoTopoe 3abnyxaeHue. Takoe
3asBrieHne OenaeTcs C TOYKU 3peHUst AOHaYy4YHOro MbICNUTENs U sBRsieT coboi owmnboyHbIn 06xoaHoM
nyTe. B pgencreutenbHoctn, ang noboro, KTO MOHMMAET, YTO Takoe BMpPTyanbHas pearnbHOCTb, Oaxe
HacTosiLee BonweobcTBO OyaeT HEOTNIMYMMO OT TEXHOMOMMM, MOCKOSbKY B MOCTUXKMMOW peanbHOCTU HeT
MecTa BonwebcTBy. Bce, 4YTO KaxeTcd HEenoCTMXKUMbIM, Hayka paccMaTpuBaeT npPOCTO Kak
CBMOETENLCTBO TOMO, YTO €CTb YTO-TO, YTO Mbl €lle He MOHANWM, OyAb 3TO MarMyeckuin TPHOK,
nepcnekTUBHast TEXHONOMNS UM HOBbLIN 3aKOH PU3NKM.

PaccyxgeHve, ucxopsiiee W3 YCroBUS CBOEro COOCTBEHHOIO CyLLIECTBOBaHWS, Ha3blBaeTCs
«aHTPOMHbLIMY». XOTsi OHO HEKOTOpbIM 06pa3oM MPUMEHUMMO B KOCMOSOMMU, OObIYHO €ro HeoGXoAMMO
JAOMOSHSATL CAMOCTOSITENbHLIMM JOMYLUEHUsSIMM O mpupode «cebsi», 4ToObl NOMyYMTb OMNpenenieHHble
BbiBoAbl. OOHaKoO aHTPOMHOE pacCyXOeHWe — He eOMHCTBEHHbIA Ccnocob, C MOMOLLbI KOTOPOro
obuTaTenu Hallero rmnoTeTMHECKOro BMPTYarbHOMO MecTa 3akfoveHus Mornv Gbl MonyyYnTs 3HaHWE O
BHelLUHeM mupe. Jlinboe 13 pa3BUBLLUXCA OOBSACHEHWUIA MX HeBOmMbLIOro Mupa Morfno 6bl MOMEHTanbHO
[OCTUIHYTb BHELUHEW peanbHocTW. Hanpumep, camu npaBuna LwiaxmaT, coepxaliue TO, YTO MOXeT
0CO3HaTb BHUMATESbHbIA WIPOK, — 3TO «UCKOMAaemMoe CBMAETENbCTBO» TOrO, YTO 3TM MNpaBwuna
3BOJOLMOHNPOBANU: CYLLECTBYIOT «HE3AYPSiAHbIE» XOAbl, HAMPUMED, POKUPOBKA U B3ATUE Ha r1poxode,
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KOTOpble YBENMYMBAOT CMOXHOCTb MPaBWil, HO U COBEPLUEHCTBYIOT Urpy. OOBSACHAS 3Ty CIOXHOCTb,
crnpaBensiMBO cAenaTtb BbiBOA, YTO NpaBuia WwaxmMmar He Bcerga Obinm TakMMuy, Kak cendac.

B nonnepuaHckon cxeme Bcero ob6bsICHEHMS Bcerga BedyT K HOBbIM 3ajayam, KOTopble, B CBOK
odyepenb, TpPeOYHOT HOBbIX 0ObscHeHWA. Ecnmn uyepe3 HeKOTOpoe BpeMs MIEHHUKNW He CMOryT
YCOBEPLUEHCTBOBATb CYLLECTBYIOLLME Y HUX OOBSCHEHNS, OHWU, KOHEYHO, MOTYT CAATbCS, BO3MOXHO, OLUN-
0O04YHO 3aKn4uMB, 4TO OObSCHEHUSA BooOLle HedocTynHbl. Ho ecnyn oHu He caagyTcsl, TO oHu OyayT
pPasMbILLNATE Ha4 TEMW acneKkTaMu OKpPYXaloLen MX cpefpbl, KOTOpble, KaKk MM KaXXeTcs, He WMET
aflekBaTHOro 00bsCHEHUs. Takum obpa3oM, ecriv Obl TIOPEMLLMKMA BbICOKUX TEXHOSMOMMIA XOTenu ObiTb
YBEPEHHBIMW, YTO MNepedaHHass UMM cpeda, BevyHO OyaeT 3acTaBnsTb WX MSIEHHUMKOB AymMaTb, 4TO
BHELUHErO MMUpa He CyLecTBYyeT, OHM MPOCTO 3arpy3uvnu Gbl nx paboTon no roprno. Yem bonee gonryto
UNITHO3UI0 OHU XOTENW co3aaTth, TeM b6onee M3oLpeHHON AomkHa bbina 6bITe Nporpamma. HegoctaTtouHo
MPOCTO OrpaanTb NIEHHMKOB OT HabnAeHUA BHeELWHero mupa. lNepegaHHas cpefa AommkHa ObiTb Takon,
4YTObObl HUKaKME OOBSCHEHUS TOro, YTO HaAXOOUTCA BHYTPW, HUKOrda He notpebosanu Gbl OT MfEeHHMKa
OpMYNNPOBKN  TOrO, YTO HAXOAUTCS CHapyxu. [pyrumu croBamu, 3Ta cpefa [JofmkHa ObiTb
camocofepallenn BO BCeM, YTO kacaeTcs obbsicHeHun. Ho A comHeBaloCb, YTO XOTb Kakasi-TO 4acTb
pearnbHOCTU, HE TOBOPS YXKe O BCEW peanbHOCTU, 00nagaeT Takum CBOMCTBOM.

TepmuHnoJsiorus.

YHUBepcanbHbI reHepaTtop BUPTyanbHOM peanbHOCTUM — 3TO reHepaTop, pernepTyap KOTOPOro
COOEPXKUT Kaxayto r3nYeckn BO3MOXKHYIO Cpeay.

Cpepnbl KaHTroyty — normyecks BO3MOXHble Cpefdbl, KOTOpble HEe CMOXeT nepefaTb HU OAWH
PU3NYEeCKM BO3MOXHbIN reHepaTop BUPTyanbHON pearnbHOCTU.

OduaroHanbHoOe [okKasaTenbCTBO - BWI [OKasaTenbCcTBa, NPW KOTOPOM NpeacTaBnsitoT CrMCOK
KaTeropui, a 3aTem UCMosb3yloT 3TOT CIMCOK AN CO34aHUs POACTBEHHOW KaTEropuUn, KOTOPON HE MOXET
ObITb B 3TOM CMNUCKE.

MawwuHa TbIOpMHra — OA4Ha 13 nepBbIiX a6CTpaKTHbIX MOAENen BbIYNCIIEHNS.

YHuBepcanbHasa MawuHa TbloOpUHra — MawuvHa TblOpUHra C penepTyapoM, cogepXaliym
penepTyapbl BCeX MallWH TblopuHra.

MpuHuMn TblopuHra (B camon XU3HecTonkom popme) — NocTpouTb YHMBEpPCAsbHLIN reHepaTop
BUPTyanbHOW peasnibHOCTU (hmnanveckn Bo3mMoXHO. MNpun caenaHHbIX MHOW OOMYLLEHUSX 3TO O3HaYaeT, YTo
He CyLLEeCTBYeT BEPXHEW rpaHuUbl YHUBEPCANbHOCTM FreHEPaTOPOB BMPTYarnbHOW pearlbHOCTU, KOTopble
OeNCTBUTENbHO OyaAyT NOCTPOEeHbl rae-To B MynbTuBepce.

Pe3zome.

InaroHanbHoe [okasaTenbCTBO MNOKasblBaeT, YTO MoAaBnsiowee OOMbLMHCTBO — NOFMYECKM
BO3MOXHbIX Ccpef HEBO3MOXHO nepefatb B BUPTyaribHOW peanbHOCTU. S HasBan Takue cpefbl cpegamm
KaHTroyty. Tem He MmeHee, B (pM3MYeCKOM peanbHOCTM CyLlecTByeT MNOCTUXKUMAs CamMonogoBOHOCTb.
BblpaXeHHasi B NpuHUMNe TbIOpUHIa: MOXHO [MOCMPOoUMb 2eHepamop eupmyarnbHoU peasibHocmu,
periepmyap Komopozo 8K/loYaem Kaxoyto ¢hu3uyecku 803MOXHYI0 cpedy. Takum obpa3om, OTAENbHbIN
PU3NYECKMIN OOBEKT, KOTOPLIA MOXHO NOCTPOUTL, CNOCODEH MMUTUPOBATL BCE BapuaHTbl NMOBEAEHMS U
peakumm noboro Apyroro uamMyeckn BO3MOXHOrO obbekTa unu npouecca. VIMeHHo aTo aenaeT
peanbHOCTb NOCTUXUMON.

OTO Takke AenaeT BO3MOXHOW 3BOMOLMIO XMBbIX opraHuamoB. OgHako npexge 4YeMm obeyxaaTb
meopuro 380/10UUU, YETBEPTYIO OCHOBHYIO HUTb OOBACHEHUS CTPYKTYPbl peanbHOCTU, S AOIMKeH caenaTb
KpaTkoe OTCTYMeHne B 3N1MCTEMONOINIO.

I'nmaBa 7. becena o nokasareabcrBe (uau «/[2é6ud u Kpunmo-
UHOYKMUBUCM)).
A cyumaro, 4ymo A pewus HacywHyr

gunocogpckyro npobnemy: 3adadvy UHOYKUUU.
Kapn MNonnep
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Kak s1 06bsscHM B NpeancrnoBumn, OCHOBHASA LieNlb 3TOW KHUMM HE 3allMTa YeTblpeX OCHOBHBIX HUTEN, a
uccregoBaHne TOro, YTO TOBOPSIT 3TM HUTU M KaKOro pofda pearnibHOCTb OHW OMMChbIBalOT. VIMEHHO
NMo3TOMYy S HUKOMM 06pa3om He obpallaloch K BpaxxaeOHbIM TeopusiM. TeM He MeHee, CcyllecTByeT oaHa
BpaxaebHasi Teopusi, a MIMEHHO: 34paBbli CMbICH, — MOAPOOHOro ONPOBEPXKEHUSI KOTOPOWN TpedyeT MoK
pasyMm, Koraa OHa BCTynaeT B KOH(MMKT C MOMMMU yTBepXAeHnsMU. [1oaToMy B rnmaee 2 s B Nyx M npax
pa3bun NorMyHyo nael CyLlecTBOBaHUSA OAHOM BCeneHHon. B rmaee 11 Ta e y4acTb oxugaeT naero o
TOM, YTO BpeEMS «TEYET» UMM YTO Halle CO3HaHue «ABMXKeTCA» BO BpeMeHu. B rmase 3 a packputmkosan
WHOYKTUBM3M, PasyMHYKl) MAEK O TOM, YTO Mbl CO34aem Teopun O duamyeckom mupe, oboblyas
pe3ynbTaTtbl HAOMNAEHUA, N JOKa3biBAEM CBOW TEOPUM, MOBTOPSAS 3T HabnogeHus. A obbacHUN, YTo
WHAOYKTUBHOE 00600LleHne Ha OCHOBe HabNoOEHUMI HEBO3MOXHO M YTO MHAYKTUBHOE [0Ka3aTerbCTBO
He0BOCHOBAHHO. A 0OBACHWI, YTO UHOYKTUBM3M OCHOBbLIBAETCH Ha OLIMOOYHOM MpeacTaBreHun O ToM,
YTO Hayka MLLEeT NpefckasaHus Ha OCcHoBe HabnoaeHun, a He 0ObsACHEHMS B OTBET Ha 3agayn. A Takke
o6bsicHun (cnegysa lMonnepy), Kak Hayka genaeT nNporpecc, NpuayMbiBasi HOBble OOBSACHEHUS U 3aTeEM
BblIOMpas nyywme C MOMOLLbI0 3JKCMEepMMEHTOB. Bce 3TO MOYTU MOMHOCTLIO MPUMHUMAIT YYeHble U
dunocodbl. Ho BONbWMHCTBO hUNOCOdOB HE MPUHMMAKOT TO, YTO 3TOT npouecc OokasaH. Cendac s
0OBSACHIO 3TO.

Hayka uvwet nyywmne obbacHeHus. HaydyHoe oObsCHEHME TONKyeT Hawu HabnwogeHusl, NocTynmpys
YTO-NMBO OTHOCMTENBHO TOrO, KAKOBA Halla peanbHOCTb M kKak oHa AencTByeT. Mbl cuntaem kakoe-nmbo
00ObsICHEHNE nNyylle OpYrMX, €CrM OHO OCTaBMnsieT MeHblie Oenbix NATeH (Hanpumep, KaTeropun c
HeOObACHEHHBIMU CBOMCTBaAMM), TpeOyeT MeHbLLEro KonumyecTBa bGonee NpocTbiX NOCTYNaToB, ABMNSAETCS
6onee 0606LLEHHbIM, NPOLLIE COrnacyeTcsa ¢ XopowwuMm obbsicHeHUAMKU M3 apyrux obnacten u 1.4. Ho
noyemy nydwee oObOBbSICHEHUE [OIMKHO ObiTb TeM, YeM Mbl BCErga CUYMTaeM €ero Ha npakTuke, —
nokasatenem bosiee ucmuHHoOU meopuu! MNMoyemy, KON Ha TO MOLLMO, OTKPOBEHHO NIIoOXoe 0ObsCHEHWE
(ckaxkem, He uMetloLee HU OOHOMO U3 BbilEHA3BaHHbLIX KayecTB) 00s13aTENbHO AOMKHO ObITh NOXHLIM?
Jlornyeckn HeobOXxogMmom CBS3M  MeXOy MWCTMHOM U OOBbACHUTENbHBIMM  BO3MOXHOCTAMU B
OEeNCTBUTENbHOCTU He cyulecTByeT. [1noxoe o6bsCHeHMe (Takoe, Kak COonuncuaMm) moxem ObiTb
UCTUHHBIM. [axe camas nyywasa uMeroLasacs Teopusa B onpedeneHHbiX crydyasax MOXeT AaTb fOXHble
npenckasaHusi, 1 3To MoryT ObiTb Kak pa3 Te criyyau, korga Mbl nonaraemcs Ha aty Teopui. Hu ogHa
06ocHOBaHHasa hopmMa paccyXOeHust NTOTMYECKN He MOXKET HU UCKITHOYUTL TaKOW BO3MOXHOCTMU, HU XOTS
Obl JoKa3aTb ee HEBEPOSITHOCTb. Ho B Takom criyyae, kak Mbl MOXEM onpaBAaTtbh TO, YTO nofnaraemcs Ha
CBOW NyylLne OOBSACHEHUS KaK Ha BedyLuue K NPakTM4ecKoMy NpUHATUIO pelleHun? B obuiem, kakue 6ol
KPUTEPUN Mbl HU UCMONb30BaNu ANSA CY)XAEHUSI O HayYHbIX TEOPUSIX, KAaK MOXHO, OCHOBbLIBAsICb Ha TOM,
YTO 9TM KPUTEPUWN YOOBMNETBOPSIOT KAKOW-TO TEOPUM CErofdHsl, noapasymeBaTb XOTb YTO-HUOYOb
OTHOCUTESBbHO TOro, YTO MPOU3ONAET, ECNN Mbl ByAeM nonaratbCs Ha 3TW Teopun 3aBTpa?

OTO coBpeMeHHasi hopMa «3afauv MHAYKUMMY. BOMNbLWMHCTBO COBpEMEHHLIX (hMNocodoB CornacH.bl
C TOYKOW 3peHus Nonnepa, 4To HOBbIE TEOPUN HE U3 YEr0 He BbIBOOAT, 3TO NPOCTO runotesbl. OHM Takke
NMPUHUMALOT, YTO HaYYHbIA MPOrpecc co3gaeTcs NOCPEACTBOM IMNOTE3 M ONPOBEPKEHUN (KaK ONUcaHo B
rnmaee 3) U YTO TEopMM MPUHUMAIOT MOCHE OMNPOBEPXKEHMS BCEX UX KOHKYPEHTOB, a HE MOcre NonyyYeHus
MHOFOYMCIEHHBIX NoATBepXAawwmx mx npumepoB. OHM COrMacHbl, YTO MOMyYeHHOEe TakMMm 0bpasom
3HaHMe cTpemuTcs ObiTb HagexHbiM. Mpobnema B TOM, YTO OHW HE MOHUMAIOT, MOYEMY ITO 3HaHue
OOJDKHO ObITh HageXHbIM. OObIYHbIE MHOYKTUBUCTBI MbITanncb CHOPMYNMPOBaTh «NPUHLMM UHAYKLMNY,
KOTOPbIA rMacuT, YTo NOATBEPXAAOLWME NPUMEPDLI NOBbILLAT BEPOATHOCTb TEOpUKU, Unun 4to «byayuiee
OygeT noxoxe Ha npowrnoex», WM 4to-To B 3TOM pofde. OHu Takke nbiTanucb copmynuposaTtb
MEeTOOOSOMMI0 UHAYKTUBHOW Hayku, yCTaHaBNMBasi npasBuna O TOM, Kakue BbIBOAbl MOXHO 06OCHOBaHHO
caenatb U3 «AdaHHbIX». Bce oHM noTepnenu Heygady No nNpuvynHaM, KOTopble A yxe o6bacHUN. Ho paxe
ecnu Obl OHM JOCTUINN yCcrnexa, B CMbICIE NMOCTPOEHUSI CXEMbl YCMELHOro CO34aHUs Hay4YHOro 3HaHus,
3T0 He pewwuno 6bl 3agadvy MHOYKUMM B COBPEMEHHOM €€ MOHMMaHuWu. [ocKkonbky B 3TOM crydae
«MHOYKUMsi» Obina Obl elle OOHMM BO3MOXHbIM crocobom Bblibopa Teopwii, a 3agadva, rno4Yemy amu
meopuu credyem cyumame HadexHoU ocHoeol Oelicmeul, ocTanacb Obl HepelleHHOW. [LOpyrumu
cnosamu, unocodbl, KOTOPbIX BOJIHYET 3Ta «3adaya WHOYKUMUY», — HEe WHAYKTUBUCTbI B CTApoOM
cMbicne aToro crnoBa. OHM He MbITalTCA NOAYYUTb UK JoKa3aTb TEOpUM MHOYKTMBHO. OHM He XAyT, Y4To
Hebo 0BpYyLUMTCS, HO OHWM HE 3HAKOT, KaK 3TO AoKa3aTb.

CoBpeMeHHble UNocodbl XaxayT MOMyyYnuTb 3TO OTCYTCTBYOLEe AokasaTenbcTBo. OHU yxe He
BEPSAT, YTO Nony4vaT ero OT UHAYKLMU, HO, TEM HE MEHee, B UX CXEMe BCEro OTCYTCTBYeT MHOYKUUSA, OT
Yero OHW CTPafaloT TaK XKe, KaK PerMrmosHble fnoauv, NoTepsBLUME CBOKO Bepy, CTPafaloT OT «OTCYTCTBUS
Bora» B ceoeli cxeme Bcero. Ho, no-moemy, pasHuua mexagy OTCyTCTBMEM X B CXeMe BCero u Bepon B X
cnvwkoM mana. Moatomy, 4tobbl MpucnocobuTbCH K Bonee CroXHOM KOHLENUUN 3a4a4uun MHOYKUMW, MHE
XoTenocb Obl AaTb HOBOE OnpeferieHne TePMUHY «UHOYKTUBUCT», noapasymeBasi NMof HUM 4YenoBeka,
KOTOPbIA CUYNTAET HEOBOCHOBAaHHOCMb VHAYKTUBHBIX JOKa3aTenbCTB NPOoOnemMon OCHOB Hayku. [pyrumu
cnoBamu, MHOYKTUBUCT CYMTAET, YTO CyLLECTBYET HEKOTOpbIN Npoben, KOTopbi HEOHXOAUMO 3anOMHUTb
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€CMM He MPVHLUUMOM MHOYKUMMK, TO 4YeM-TO elle. HekoTopble MHAYKTUBWUCTbI HUYEro HE UMEKT MpPOTUB
Takon onpegeneHHocTn. [pyrme € STUM He corfacHbl, Noatomy s Oydy HasbiBaTb WX Kpuimo-
UHOyKmusucmamu.

BonbWMHCTBO coBpeMeHHbIX UNocopoB — KPUNTO-UHAYKTUBUCTLI. XyXXe TOro, OHU (Kak U MHorve
y4yeHble) BeCbMa HeJO0OLIEHUBAIOT poslb 0ObACHEHUS B Hay4HOM npouecce. MogobHeim obpa3omM Benet
ceba 1 OONMbLUMHCTBO MOMMNEPUAHCKMX aHTU-MHOYKTMBUCTOB, KOTOPblE B CBA3M C 3TUM MNpUWNN K
OTPULIAGHUIO CYLLECTBOBaHUS [JOKa3aTeNnbCTBa (Oaxe SKCMepuMMEHTanbHOro [gokasatenbcrBa). JTo
OTKpbIBAET HOBbI OOBACHUTENBHBIM Npoben B ux cxeme Bcero. dunocod [)KoH Yoppan UHCLeHnpoBarn
CBOE BMAEHME 3TOWM 3adaym B BooOpaxkaeMoM auanore [lonnepa v elle HecKkonbkux cmnocodgoB noa
HasBaHneM «[Mouyemy lMonnep 1 YOTKMHC He CMOrMM pewnTb 3adady uHaykuum»'®. Mecto gencremsa —
BepLMHa Jrdeneson bawHn. OguH N3 y4acTHUKOB — Ha3oBeM ero «[lapswmumy — pelsaeT cnycTuTbes
¢ BGawHn He Ha nudTe, kak o0bbl4HO, a cnpbirHyTb. OcTanbHble NbiTalTca ybeauTts [Napswero, yTo
MPbDKOK BHWU3 O3Ha4aeT BepHyl cmepTb. OHU MCMONb3YIT Myywue HayyHble u  dunocodckue
aprymeHTtbl. Ho HeyromoHHbI [lapswmid no-npexHemy oxugaeTt, yto OygeT 6esonacHo naputb B
BO34yXxe, M NPoAorKaeT yKkasbliBaTb Ha TO. YTO Ha OCHOBE MPOLLUSIOro OMbiTa FOrMYeckn HEBO3MOXHO
AokasaTb NpeanoyTUTENbHOCTL KOHKYPUPYIOLEro pesyneTaTa.

A cumTalo, YTO Mbl MOXeEM foka3aTb Halwe oxugaHue rmbenu Mapswero. [JokazaTensCTBO (KOHEYHO,
BCerga 9KCnepumeHTanbHoe) npuxoauT u3 OOBSACHEHWW, NPefoCTaBIEHHbIX BaXKHBIMUM  HaYYHbIMM
TeopusiMu. B Ton cteneHu, B Kako 3T 0BbACHEHMS XOPOLLUM, paLmMoHanbHO OnpaBgaHHO nonaraTbcs Ha
npeackasaHns COOTBETCTBYHOLLMX Teopui. [1oaToMy B OTBeT Yoppany S NpUBOXY CBOW COBCTBEHHLIN
Avanor, NpoxogsLWmnin B TOM e CaMOM MecCTe.

O3BWA: Mockonbky s uutan 10, 4yto [lonnep wumen ckasatb 00 WMHAOYKUMW, S BEpl, YTO OH
OENCTBUTENbHO, KaK W 3asBnsan, pewvn 3agady WHOykuun. Ho nuiwb HemHorve dunocodbl ¢ 3TUM
cornacHsl. [oyemy?

KPUNTO-MHOYKTUBUCT: Motomy yTo lMNMonnep Hukoraa He obpaliancs K 3agaye MHOYKUUM B HaLLEM
noHuMaHuun. To, YTo OH gernarn, 6bio NpeacTaBnNeHo Kak Kputuka uHOykmugu3ma. VIROyKTMBM3M rnacun,
YTO CyLUECTBYET «MHAOYKTUBHAasi» popma paccyxaeHusi, cnocobHas BbIBECTU 0bLMe Teopun 0 ByayLiem
N gokasaTb UX NPWU HaNM4MM CBUAETENBLCTB B BUAE OTAENbHbIX HabnogeHn, caenaHHblix B npowsiomM. OH
cuuTan, YTo CywecTBYeT MPUHUMM NPUPOAbI, MPUHUUMN UHOYKUUU, KOTOPbIA FMacuT 4To-TO Bpode «Ha-
o6nogeHna coenaHHble B GyayuiemM, BeposTHee BCero GyayT nMoxoxu Ha HabnwaeHwsi, coenaHHble npu
CXOZHbIX YCMOBUSIX B NpoLUfioM». Bbinn caenaHbl NonbiTkM copMynnMpoBaTh 3TOT MPUHLMN TaK, YTOObI
OH OeWCTBUTENbHO MO3BOSMWI BbIBECTU, UMW foKa3aTb, 0OLMe Teopuun 13 OTAENbHLIX HabnoaeHun. Bee
OHM noTepnenu Heypady. Kputuka lNonnepa, XoTs U uMmeBLUasi BNusSiHWE cpeam yyeHbiX (0COOEeHHO B
CBA3M C [Opyroh ero paboTon, MPONMBAalOLLEN CBET Ha METOAOMOMMI0 Hayku), Bpsa nv Obina
opurMHansHon. OWMBOYHOCTL MHOYKTMBM3MA Oblnia M3BECTHa MOYTU CO BPEMEH €ro n3obpeTeHnst 1 yx
KOHEYHO C Hayana BoCeMHaaLaToro Beka, koraa oH nogseprcsa kputuke Oasuga KOma. 3agava nHaykumm
He B TOM, KaK JoKa3aTb MM ONPOBEPTHYTh NPUHLMN MHOYKLMKU, @ CKOpee B TOM (CYnTas goKa3aHHbIM ero
HeoOOCHOBaHHOCTb), Kak Ookazamb J0bol 6biIe00 0 OydyuieM, OCHO8bI8AsICb Ha MPOWIIbIX
ceudemernbcmeax. Ml npexae Yem Bbl CKaXXeTe, UTO B 3TOM HET HEOHXOOUMOCTMH ...

J9BWO: B aToM HET HEOOXOANMOCTW.

KPUMTO-UMHOYKTUBUCT: HeT ecTb. JTO-TO Kak pa3 W pasgpaxaeT B Bac, nocregoBaTensx
Monnepa: Bbl oTpuuaeTe o4veBugHoe. O4YeBMAHO, YTO MPUYMHA TOro, YTO B ITOT pa3 Bbl Jaxe He
nblTaeTecb Npbiratb ¢ HaLlHU, YAaCTUYHO COCTOUT B TOM, YTO Bbl CUMTaeTe ornpasdaHHbIM NonaraTbCa Ha
Hally nydlwylo Teopuio rpaBuTauMmM n HeornpaedaHHbIM nNonaratbCsl Ha HEKOTOpble Apyrve Teopuu.
(KoHeuHO, noa «Halwen nydwen Teopuen rpaBuTaLMM» B LaHHOM cCryvyae S MMeK B BUAY He4YTo
bonbliee, Yem obLias OTHOCMTENBHOCTbL. HA Takke nogpasyMeBatd CrOXHbIA Habop Teopuii O TaKuXx
BELlax, Kak COMpPOTMBIIEHWE BO34yxa, YenoBeYecKasi MCUMXONOorvsi, ynpyroctb OeToHa U Hanuuve B
BO34yxe crnacaTerbHbIX CPeacTB).

O8BWA: [Oa, s cden ©Obl onpaBAaHHbIM MonaratbCs Ha Takyl Teoputo. B cooTtBeTcTBUM C
mMeTogonornen MNMonnepa B Taknx crnyyvyasx cnegyeT nonaratbCs Ha J1yHwyro nodmeepx0eHHYH TEOPUIO,
T.€. Ha Ty, KOTOpas noABeprnacb caMmbiM CTPOIMM NPOBEpPKaM W BblAepKana ux, Torga kak ee conepHukm
ObIN ONPOBEPTHYTHI.

KPUNTO-MHOYKTUBUCT: Bbl ckasanu «criedyemy» nonaratbCs Ha Nyywyld MOLATBEPXKOEHHYO
TEoputo, HO novemy, obbacHMTe notodHee? lMo-BuauMomy, MOTOMY YTO B COOTBETCTBUM C [lonnepom,
npouecc noaTBepxXAeHus [okasan Teopuio B TOM CMbICNe, YTO BEPOSATHOCTb MOMNyYEeHWss OT Hee
WCTUHHBIX NpeAckasaHui Bbile, YeM OT APYrnX TEOPUNA.

' B kHure Freedom and Rationality: Essays in Honour of John Watkins («CBo6oaa u paLMoHanbHOCTb: acce B
YyecTb «[PKoHa YOTKUHCa»).
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O3BWA: Hy, He Bbile, YeM OT 8cex ApPYrMx TeOopwui, MOTOMY YTO HECOMHEHHO KOrga-Hubydb y Hac
NOSABATCA Aaxe Nyyllune Teopun rpaButaumm ...

KPUMTO-UHOYKTUBUCT: Cnywawnte. [aBante [OOroBOPUMCA He UCMOMb30BaTb YMOBKU, He
OTHocsIWMecs K obcyxgaemon Hamy Teme. KoHeyHo, korga-Hnbyab MOXET MOSBUTBLCS Nydllasi Teopusi
rpaBuUTaLMK, HO Bbl AOMMKHbI PELUNTb, YEro NpUaEpXMBaTbCsa celvac, celivac. I nvesi cBMaeTenbCcTBa,
OOCTYIMHbIE cenyac, Bbl Bbibpany onpegeneHHyo Teoputo, B COOTBETCTBUN C KOTOPOW AencTeyeTe. U Bbl
BblIOpanu ee no kputepusam lMonnepa, NOTOMy YTO CYMTAETE, YTO TOSMBKO MO 3TUM KPUTEPUSIM BEPOSTHEE
BCero BbIbpaTb TEOPUIO, AAOLLYI0 MpaBuUIbHbIE NMPeAcKa3aHus.

09BNA: Oa.

KPUMTO-UMHOYKTUBUCT: Wtak, noaBeaem UTOr: Bbl CYMTAETe, YTO CBMAETENbCTBO, MMEtoLLeecs y
BacC B HAaCTOALLMA MOMEHT, JOKa3blBaET NpeackasaHne, YTo, CnpbirHyB ¢ 6aluHu, Bbl NornbHeTe.

O9BWO: HeT, He Aoka3biBaeT.

KPUNTO-MHOYKTUBUCT: Yept nobepun, Bbl NnpoTMBopeumTe camu cebe. TonbKo 4YTO Bbl CKasanw,
YTO 3TO NpepckasaHue dokasaHo.

09BWO: OHo gokasaHo. Ho OoHO gokasaHO He CBMAETENbCTBOM, €Cnv Mo «CBUAOETENbCTBOM» Bbl
nogpasymeBaeTe BCE 3KCMEPUMMEHTbI, pe3yrnbTaTbl KOTOPbIX TEOopusi NpaBWibHO npefckasana B
npoLusiom. Kak Bcem Ham M3BECTHO, 3TO CBMAOETENbCTBO cCoOrfnacyeTca C OECKOHEYHbIM MHOXXECTBOM
Teopvu7|, BKno4Yaa Teopun, npenckasbiBarolmne Ka>K,£l,bII7I NIOrM4Yecky BO3MOXKHbIN pe3ynbTaT MOEero npbbkka
BHUS.

KPUMTO-MHOYKTUBUCT: [MpvHMMasi 3TO BO BHUMaHue, s1 MOBTOPSO, 4YTO BCA npobnema
3aKno4aeTcss B TOM, YTOObI HAWTWM TO, YTO AOKa3blBaeT MnpeackasaHue. ATO U eCcTb 3adadva UHOYKUUN.
03BN 31y 3apgadvy u pewwn MNonnep.

KPUNTO-MHOYKTUBUCT: A rnyboko mayumn Tpyabl Nonnepa, HO 3To ANs MeHsi HOBOCTb. W kakoBo
Xe peweHne? MHe He TepnuTca ero ycnelwartb. YTo [okasbiBaeT npefckasaHue, ecnv  He
ceugetenscteo? O3BWL: AprymenT. KPUMNTO-MHOYKTUBUCT: AprymeHT?

O3BWI: Tonbko aprymeHT crnocobeH AokasaTb YTo-nMMbO M, KOHEYHO, YCrOBHO. Bce TeopeTuyeckoe
noaBepXeHo owunbkam. Ho aprymeHT, TeM He MeHee, MHOTAa MOXET JoKa3aTb Teopun. [ns 3Toro oH u
HYXXEH.

KPUNTO-MHOYKTUBUCT: A cuntato, 4To 9TO OvepedHasd Balia yrnoBka. Bbl He mMoxeTe nmeTb B
BUAY, YTO TEOPUIO, Kak M MaTemaTM4ecKyld Teopemy, AOKasbiBaloT C MOMOLLbI0 Yucmoao aprymeHta’.
CBuoeTenbCcTBO ONPeAeneHHO UrpaeT CBOK Porib.

03BUNL: KoHeyHo. OTO aMnmpudeckasi Teopusi, No3TOMY, B COOTBETCTBUM C HAy4YHOW METOOOSIOrMen
lMonnepa pelwarwme SKCNEPUMEHTbI UrPaOT OCHOBHYK ponb npu  BbliGope Teopun. Korga
KOHKYpVpYHOLLIME TEOPMM ONPOBEpPratoT, OCTAETCS TONbKO O4HA TEOPHS.

KPUMNTO-MHOYKTUBUCT: U kak crnegcteue 3TOro onpoBep)KeHns u Bblibopa, KoTopble MMenn Mecto
B NPOLUSIOM, [OKa3bIBAETCA NpaKTUYecKkoe NpUMeHeHMe 3TOW Teopumn Ana nNpefckasaHus oyayuiero.

O3BWA: Monarato, 4TO TakK, XOTS MHE Ka)XeTCsl, HEBEPHO rOBOPUTb «KaK CriefCcTBuE», Koraa Mbl He
roBOpPUM O NOrMyecKon aeayKumn.

KPUMTO-MHOYKTUBUCT: 3T0 yXe HOBLIN BOMPOC: Kakoeo poda amo credcmeue? £ nonbiTawch
nomMaTb Bac Ha crnose. Bbl Npu3HaeTe, YTO TEOPMIO AOKA3bIBAIOT Kak C MOMOLLBIO aprymeHTa, Tak u C
NMOMOLLbIO pe3ynbTaToB 3KCnepumeHToB. Ecnn 6bl pedynbTaThl 3KCNEPUMEHTOB ObINK APYrMMU, aprymMmeHT
Jokasan 6bl gpyryto Teoputo. Takum obpasom, npuHUMaeTe nv Bbl, YTO B 3TOM CMbIcrie (ga, vepes
aprymMeHT, HO s He XO4y MOBTOPATb 3TO YCMOBWE) pesynbTaTbl MPOLUSbIX 3KCMNEPUMEHTOB AoKasanu
npeackasaHme?

0oBuO: Oa.

KPUNTO-MHOYKTUBUCT: YT0 e B TOYHOCTM ObINO B TEX OENCTBMTENBHbLIX NPOLUSbLIX pedyrnbraTax,
OOKasaBLUMX npefckasaHWe, B MNPOTUBOMOSIOXKHOCTE APYrMM BO3MOXHbIM MpOLUMbIM - pesynbTaTam,
KOTOpble TOYHO TaK XXe MOrfn AokasaTb NMPOTUBOMOSIOXHOE NpeackasaHne?

O3BWI: OdencteutenbHble pesynbTaTbl ONPOBEPINN BCE KOHKYPUPYIOLLME TEopuM U NOATBEPAUNMU Ty
Teopuio, kKoTopast npeobnagaet cenvac.

KPUMTO-UMHOYKTUBUCT: Xopowo. Tenepb crnywante BHUMATESbHO, MOTOMY YTO Bbl TOJIbKO YTO
CKasanu He4yTo, MOXHOCTb Yero He TOMbKO AoKa3yema, HO YTO Bbl CaAMW CYUTanM NOXHbIM HECKOMbKO
MrHOBEHMM TOMYy Hasaf. Bbl roBopuTe, 4TO pesynbTaTbl 3KCNEPUMEHTOB «OMNPOBEPINM  BCE
KOHKypupytowwme Teopun». Ho Bbl OTAIMYHO 3HaETe, YTO HUKaKow Habop pe3ynbTaToB IKCNEPUMEHTOB HE

" Ha camom aene mMaremMatndeckme TeopeMbl TOXe He [OOKa3biBakT C MOMOLWbK «4YUCTOro» aprymeHta

(He3aBucMMOro oT u3smnkmM), 1 06bSCHIO 3To B rnase 10.
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MOXET OMPOBEPrHYTb BCEX BO3MOXHbIX KOHKYPEHTOB M OCTaBUTb OAHy oOLlyto Teopuio. Bbl camu
ckaszanu, 4to mnbor Habop npoLWbIX pe3ynbTaTtoB (A UMTUMPYK) «cornacyetcs ¢ 6eCKOHEeYHbIM
MHOXXECTBOM TEOPUI, BKINOYas TEOpuW, npenckasbiBalolimMe Kaxdbli NTOTMYECKM BO3MOXHbIA pe3yrnbTat
MOEro npbbkka BHU3». CrieqoBaTesnbHO, MPeanoyYnTaemMoe BamMu npefckasaHue He Obiio [oKasaHo
pes3ynbTaTtaMm 3KCNEPUMEHTOB, MOTOMY YTO Y Ballen Teopun 6GECKOHEYHO MHOTO eLle He OMPOBEPrHYThIX
KOHKYPEHTOB, KOTOpbI€ AalOT NPOTUBOMOSIOXKHbBIE NpeacKka3aHus.

O3BWA: A pag, 4To no Bawen npocbbe 9 BHUMATENbHO CryLuar, NOCKOMbKY cernyac st MOHMMalo, YTo,
Mo KpanHen mepe, YaCTUYHO HaluM pas3Horfiacus Bbl3BaHbl HEMPAaBUIbHLIM MOHUMAaHWEM TEPMUHOMOMMN.
Korga lMonnep roBopuUT O «TEOPUAX-KOHKYPEHTax» AaHHOW Teopuu, OH noapasymeBaeT He Habop Bcex
FIOTNYECKN BO3MOXHbLIX KOHKYPEHTOB: OH WMeeT B BMAY TOMbKO (PaKTUYECKUX KOHKYPEHTOB,
npeanoXeHHbIX BO Bpems pauuoHanbHon nonemuky. (Crtoga BXOOAT TEOPUU, «NPearioXKEeHHbIe» YUCTO
MEHTanbHO OOHUM YENTIOBEKOM BO BpeMS «MONEMUKMY, MpoXoasien B ero pasyme).

KPUNTO-MHOYKTUBWUCT: MoHsaTHO. J1lagHo, S NpuHKMMato Bally TepMuHoriornio. Ho B aTol cBs3u (He
AyMalo, YTo 3TO MMEET 3HayeHue ANS HalMX HacToALMX Lenen, MHe NpocTo MbonbITHO) passe He
CTpaHHOe yTBepxaeHue Bbl MpunucbiBaeTe [lonnepy O TOM, YTO HAAEXHOCTb TeOpwUW 3aBUCUT OT
CMy4YanHOCTN TOro, Kakve Opyeue Teopun — MOXHble TeopUW -nioau NPeanoXunyM B MpoLusioM, a He
TONbKO OT COAEpKaHWUs paccmaTpMBaeMOon TEOPUN N IKCMEPUMEHTAaNbHbIX CBUAETENBLCTB?

O3BWI: He coBcem Tak. [Jaxe Bbl, UHOYKTUBUCTbI, FOBOPUTE O...
KPUMNTO-MHOYKTUBUCT: A He nHaykTnsucT!
O3BV HeT, nHOYKTUBUCT.

KPUMTO-UHOYKTUBUCT: Yd¢d! A nosTOopsAlo, 4TO NpuMMy Bally TEPMUHOMNOIMO, €ecnv Bbl
HacTamBaeTe. Ho Bbl MOXeTe TOYHO Takke Ha3BaTb MeHs Aukobpasom. HasbiBaTb «MHAYKTUBUCTOMY
YyeroBeka, KOTOpbIA BCEro NULb NnornaraeTt, YTo He0BOCHO8aHHOCMb WHAYKTUBHOIO PacCyXaeHus faet
HaM HepeLleHHY UNocodCKyo 3adady, — HacTosILLEee U3BpaLLeHNE.

O3BNA: A Tak He cumTato. A gymato, YTO OCHOBHasi maged — 3TO TO, YTO onpegensdeT u Bcerga
onpenenano uHAykTmeucta. Ho 9 BuXKy, 4TO NO KpanHen mMepe opHoro [lomnmep [ocTtur: CrioBo
«MHOYKTUBUCT» CTano ockopbutenbHbiM! B ntobom cnydvae, s 06bACHAN, NOYEMy He Tak YK CTPaHHO TO,
YTO HaOEXHOCTb TEeoOPWUW AOSKHA 3aBUCETb OT TOrO, Kakue JoXHble Teopuu Oblnv NpeanoXeHbl B
npownoM. [axe WHOYKTUBUCTbI TOBOPSAT O HAAEXHOCTM WU HEHAOEXHOCTU TEOpUW MNpU Hanuyuuu
onpederneHHbIX «CBUAETENbLCTB». Hy a nonnepuaHLbl MOrfy roBOPUTL O ydLLen Teopun, AOCTYMHOW ANs
MCMOMb30BaHWS Ha NpakTUKe, NPy HanuMuMm onpegeneHHon rnpobremHol cumyayuu. A camble BaXKHbIe
YepTbl NPOOMEMHOM CUTyaLMM — 3TO: KaKne TeopuM U OOBACHEHUSI KOHKYPUPYIOT; Kakne aprymeHTbl
BbIABUHYTbI; Kakne Teopun ONpoBeprHyThl. «loaTBepxaeHne» — 370 He MPOCTO NpUHATUE nobeauBLLen
Teopun. [OnNs NOATBEPXOEHUS HEOOXO4MMO 3KCMEPUMEHTANIbHOE OMPOBEPXEHME KOHKYPUPYIOLLIMX
Teopun. MNMoaTeepxkgatoLne npumepbl camm No cebe He MMEKT HUKAKOro 3Ha4YeHus.

KPUNTO-MHOYKTUBUCT: OueHb wuHTepecHo. Tenepb S MNOHMMA pofb, KOTOPYK UrpakT
OMNPOBEPrHYTbHIE KOHKYPEHTbI TEOPWUW MPWU [JoKas3aTenbCTBe ee npefckasaHuvi. [lpu uHOYKTMBM3ME
nepBOCTENEHHasA BaXXHOCTb NpuHagnexana HabnogeHuno. YernoBek npeAacTaBnsyi Maccy NpoLSbIX
HabnmwgeHnn, n3 KOTOpbIX MyTEM WHAOYKTUBHOTO pPacCyXOEHUS BbiBOAWMACb TEOPWUsl, U 3TN Xe
HabngeHnss CoCTaBnANn CBMAETENBbCTBO, KOTOPOE Kaknm-To obpa3om dokasbiBano Teoputo. B kaptuHe
Hay4HOro nporpecca lonnepa nepBOCTENEHHAsA BaXXHOCTb NMPUHALNEXMWT HEe HabnaeHusaM, a 3agadam,
nonemMuke, TEOPUSIM U KPUTKKE. OKCMEPMMEHTbI NMPUAYMbIBAOT M MPOBOAAT TONbKO ANS paspeLleHust
cnopa. CnepoBaTenbHO, Nobble 3KCNEpMMEHTanbHble pe3ynbTaThl, KOTOpble (hakTU4EeCKM OnpoBeprarT
TEOpUID — M He NPOCTO NOBYIO TEOPUI0, a TeOPUto, KOTopas AOIMKHA OblTb UCTUHHBIM NPETEHAEHTOM Ha
nobeny B pauuoHanbHOW MONeMuKe, — COCTaBMAT «NoATBEPXAEHMEY». I TONbKO 3TU 3KCNEPUMEHTHI
CTaHOBATCHA CBMAETENBLCTBOM HAOEXHOCTM NobeamBLUER TEOPUMN.

O3BW: MpaeunbHo. Ho gaxe Toraa «HageXHOCTb», KOTOPYH obecrnedmBaeT NoaTBEPXKAEHME, He
abcontoTHa, a nuWb OTHOCUTENbHA MO CPaBHEHMIO C KOHKYPUPYHOLLIMMW TeopusMn. TO eCTb, Mbl
oXuagaem, 4To, norarasicb Ha NoATBEPKAEHHbIE TEOPUU, Mbl OTOEpPEM Nnydlume U3 NpeanoXeHHbIX. JTO
JocTaToyHasa ocHoBa Ans AencTBusi. Ham He HyxHa (Oa Mbl U HE CMOXeM 0BpecTun) YyBEPEHHOCTb B TOM,
Hackosibko xopowum ©yneT npennoXeHHbI nopsaok AercTBui. bornee Toro, Mbl Bcerga MOXeM
owmbaTbes, HY U 4YTO? Mbl HE MOXEM HU UCMONb30BaTb eLLe HENPEANOXKEHHbIE TEOPUN, HU UCNPaBUTL Te
oWwnbKM, KOTopble eLle He BUOMM.

KPUMTO-UMHOYKTUBUCT: BrnonHe cornaceH. A pag, 4To y3Han Koe-4To 0 HayyYHow metogonorum. Ho
Tenepb (HagewChb, Bbl HE COYTETE MEHS HEBEXMBbLIM) S JOIDKEH elle pa3 obpaTuTb Balle BHUMaHUE Ha
BOMNPOC, KOTOPLIN 9 BCe BpeMs 3agato. [lonycTum, 4TO Teopus npoLuna Becb 3ToT npouecc. Korga-to y
Hee OblNn KOHKYpPeHTbl. 3aTeM NpPOBENW 3KCMEPUMEHTLI U OMPOBEPITIN BCEX €e KOHKYpeHToB. Ho ee He
onpoBeprnu. Takum obpas3om, oHa nogTBepaunack. Ymo ocobeHHo20 8 ee nModmeepx0eHuUU, Ymo
onpagdbieaem mo, ymo Mkl 6yOem nonazamscsi Ha Hee 8 6ydyuiem’.
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O3BWI: Tlockonbky BCEX €€ KOHKYPEHTOB OMPOBEPINN, OHW YXEe He SABMSTCA pauuoHanbHO
HagexHbIMn. MMoaTBEpPXXOEHHAs TeOpUsS — 3TO €ANHCTBEHHAs pauUMOoHanbHO HadeXHasi Teopust.

KPUMTO-UHOYKTUBUCT: Ho Beab 3TO MpOCTO MepekniovaeT BHUMaHue ¢ byaylien 3HauMmmocTu
MPOLUIOro NoATBepXAeHus Ha OyayLLyo 3HAaYMMOCTL NPOLUSIOro onpoBepkeHus. OcTaeTcs Ta xe camas
3apava. [oyemy akcnepvMeHTanbHO OMPOBEPrHyTas TEOPUS «HE SIBNSAETCA paumMOHaNbHO HaOEXHON»?
Heyxxenu Bcero nuiib 04HO NTOXHOE CNeACTBUE O3HAYaET, YTO BCSA TEOPUS HE MOXET OblTb MCTUHHON?

0oBua: da.

KPUMTO-MHOYKTUBACT: Ho B OTHOWeEHUM Oyayuwien nNpUMEHMMOCTM TeOopuuM 3Ta KpUTUKa
NOTNYECKN HecyLLleCTBEHHA. BeposaTHO, onpoBeprHyTasi Teopusi He MOXeT ObITb yHU8epcaribHO NUCTUHHOMN
— B YaCTHOCTW, OHa MOrfa He GbiTb UCTUHHOW B MPOLLSIOM, KOraa ee nposepsnun'2. Ho, TeM He MeHee,
OHa MOrfa UMeTb MHOFO UCTUHHBIX CIEACTBMI U, B YACTHOCTWU, MOrfna cTaTb YHUMBEPCAIbHO UCTUHHON B
Byoywem.

O3BWO: 3OTa TEepMUHOMOTUS «MPOLUSIOA WCTUHHOCTU» U  «Oyaylleh WMCTUHHOCTM» BBOAWUT B
3abnyxgeHne. Kaxgoe KOHKpeTHoe npefckasaHue Teopuum nnbo MCTMHHO, NGO NOXHO — 3TO
HEN3MeEHHO. B AeCTBUMTENBHOCTM Bbl UMEETE B BUAY, YTO, XOTH ONMPOBEPrHyTas Teopus NoXHas, T. K. OHa
AaeT HeKoTopble NOXHblE NpeAckasaHus, BCe ee npeacka3aHnst OTHOCUMTENbHO Byayliero, TEM He MeHee,
MOryT OKa3aTbCA MWCTUMHHbIMU. VIHbIMM crioBamu, Opy2asi meopusi, KOTopasa fenaeT Te ke caMble
npeackasaHus OTHOCUTENbHO Oyayulero, HO Apyrve npeackasaHusi OTHOCUMTENbHO MPOLUSIOro, MOXET
ObITb UCTUHHOWN.

KPUMTO-MHOYKTUBUCT: Tlyctb Tak. Toraa BMecTo Toro 4Tobbl crpawmBaTb, MoO4YeEMy
OMNpOBEpPrHyTasi TEOpUs He SBMSETCH pauuoHarbHO HaAEeXHOW, MHE, CTPOro roBopsi, crieqyeT CrpoCuTh:
noyemy OMpPOBEPXKEHUE TEOpUM Takke NepeBOoAUT B paspss HEHadeXHbIX BCe BapuaHTbl 3TON Teopuu,
KOTOpblE COrMacylTcs C HUM B OTHOLIEHUW Oyayulero, — [axe Te BapuaHTbl, KOTOpble He Obinu
OMNPOBEPTHYTHI.

O3BWL: He onpoeepxeHne rnepeeodum Takne Teopuu B pa3psg HeHadeXHbIX. [1pocTo MHorga oHu
yXKE€ HEeHafeXHbl, Hanpumep, u3-3a MrIoxmx obbACHeHMN. VI uMeHHO Torga Hayka MOXeT caenatb
nporpecc. Ytobbl Teopusa nobeamna B Cnope, BCE €€ KOHKYPEHTbl OOJPKHbI ObITb HEHaOEeXHbIMK, 3TO
KacaeTCs M BCEX BapuvaHTOB KOHKYPUPYIOLLUX TEOPUI, KOTOpble TOMNbKO mpuaymanu. Ho He 3abbiBaniTe,
HEeHaaeXHbIMU O0IMKHbI ObITb TONBKO T€ KOHKYpPUpPYHOLLME TeEOpUnN, Komopsbie yxe npudymarnu. Hanpumep,
B Criyyae C rpaBuTaumen HUKTO Aaxe He MpeanoXui HageXXHYH Teopuio, KoTopas He npoTueopeynna 6ol
0o0LLenpunHATON BO BCEX €€ NPOBEPEHHbIX NPeAcKasaHusx, HO oTnu4anack 6bl CBOMMU NpeackasaHusiMu
OTHOCUTENBHO ByayLUMX 3KCMEPUMEHTOB. S YBEPEH, YTO Takue Teopum BO3MOXHbI, Hanpumep, Teopus,
KoTopas nocriegyeT 3a oOLLENPUHATON cenyac, Nno-euamMmomy, byaoet ogHow n3 HUx. Ho ecnu HUKTO ele
He npuaymarn Takyl TeOpUIo, Kak MOXHO JeNCTBOBaTb B COOTBETCTBUM C HEN?

KPUNTO-MHOYKTUBUCT: Yto Bbl umMeeTe B BuAy, FOBOPs, YTO «HWKTO elle He npuaymarn Takylo
Teoputo»? A NpsMO cenvac mMory ee npuaymaTb.

O9BWO: A o4eHb CUMNbHO B 3TOM COMHEBAKCh.

KPUMTO-UHOYKTUBUCT: KoHeyHo, mory. BoT oHa. «Korga 6bl Bbl, [03BMA, HE ChApbIrHynuM C
OOnNbLUOK BbICOTHI Tak, YTO, B COOTBETCTBUM C OOLUENPUHATON Teopuen, Bbl Obl nornbnu, Bbl He
normbHeTe, Bbl OyaeTe napuTb B BO3ayxe. He3aBNCMMO OT YyHMBEpPCAnbHOCTU OBLLENPUHATON Teopumny. A
roBOpK BaMm, YTO Kaxkgas npolunas npoBepka Balle Teopuu Obinia NPOBEPKON MOEW, MOCKOMbKY BCe
npeackasaHus kak Ballel, Tak U MOel TeOpUA OTHOCUTESNbHO MPOLUSIbIX SKCMEPUMEHTOB WOEHTUYHBbI.
CnepoBarernbHO, ONPOBEPrHYTHIE KOHKYPEHTLI BaLLEN TEOPUN ABMISIOTCS ONPOBEPTHYTHIMU KOHKYPEHTaMM
Moen Teopuu. W, cnepoBaTtenbHO, MOS HOBasd Teopus MOATBEPXKOAETCA TOYHO Tak e, Kak M Balua
obwenpuHsiTas. lNMNoyemy Mosi Teopust MOXeT ObITb «HEHaaeXHOW»? Kakue y Hee MoryT GbITb HeQOCTaTKu,
KOTOPbIX HET y BaLLen Teopum?

O3BWA: MNpakTuyeckn Bce HeaocTaTku, KOTopble ykasaHbl B kKHure Nonnepa! Bawa Teopus cosgaHa
13 oOLWENPUHATON NyTem nNpubaBneHnst HeoObSCHEHHON MoaudmKaumm, YTo S Byay napuTb B BO3dyxe.
OTta mogmndukaums, B OENCTBUTENbHOCTU, SBMSIETCSA HOBOW TEOPWMEW, HO Bbl HE MPUBENIN HU OOHOrO
aprymeHTa Hu B MPOTMBOBEC OOLLENPUHATON TEOPUM MOMX rPaBUTALMOHHBIX CBOWCTB, HU B MOSb3Y HOBOM
Teopuu. Bbl He nogBeprany CBOK HOBYK TEOPUIO HU KpUTUKE (MOMMMO TOW, KOTOPYHO S MPOBOXY cenvac),
HWM 3KcrepuMeHTanbHowm npoBepke. OHa He pelwaeT — W Jaxe He npeTeHayeT Ha pelleHne — XOTb
KaKOM-TO TeKylleWn 3ajayv, W Bbl He npeafiaraete HWKaKkon HOBOW WMHTEPECHOW 3ajadun, KOTOpyk OHa
morna 6bl pewntb. U Xyxe Bcero To, 4To Bawa Mogndurkauns HUYero He o6 bACHAET, HO nopmum o6bsic-
HeHue rpaBuTaLmm, nexatlee B 0CHoBe obLenpuHATon Teopumn. IMeHHO 3T0 06bACHEHME onpaBabiBaeT

2 B 1eNCTBUTENBHOCTM, 3Ta TEOPUSt MOXET BbIThb M YHUBEPCANbHO UCTUHHOM, ECAU APYrMe Teopuu, Kacarolwmecs
CXEMbl 9KCMepUMeHTa, BbIfn NOXHLIMMU.
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TO, YTO Mbl Nofiaraemcsl Ha OOLIENPUHATYI0 TEOpuIo, a He Ha Bawy. Takum o6pas3om, Mo BCEM
paunoHarnbHbIM KpUTEPUSIM, BMECTE B3ATbIM, NPEAJIOKEHHYIO BaMU MOAMMUKALMIO MOXHO OTBEPrHYTh.

KPUMTO-UHOYKTUBUCT: Pa3Be 51 He Mory cka3aTb TO e camoe O Ballen Teopum? Bawa Teopus
OTNnMYyaeTca OT MOEeW BCEro Nullb TOM e camMOol He3HauMTenbHOW Moaudumkauumen, Ho B obpaTHOM
HanpasneHun. Bbl cuntaeTe, 4YTO A JOMKEH OOBACHMTL CBOKO Moaudmkaumio. Ho noyemy Mbl Haxoaumcst
B HEPABHOM MOJOXEHUMN.

O3BWA: NMoTomy 4TO Balla Teopusi, B OTAMYME OT MOEN, He AaeT 0ObACHEHUA CBOMM NpeacKasaHusIM.

KPUMTO-MHOYKTUBUCT: Ho ecnu Obl MO TeOopUto NpeanoXuin nepBo, okasanochb 6bl, 4TO 3TO
BaLLa TEOPUS COOAEPKUT HEOOBSICHEHHYIO MOANMDUKALUMIO, U UMEHHO BaLly TEOPUID «OTBEPNN» Obl.

O3BWA: 3710 npocTo Henpaeaa. Jltobow paumoHanbHO MbICISALWMUIA YENOBEK, KOTOPbLIA cpaBHMBanN Obl
Bally Teopulo C OOLUENpUHSTON, faxke ecnu Obl Bawa Oblna npeanoXxeHa nepBoi, HeMearneHHO
oTkasarncs 6bl OT Baleh Teopun B Mosb3y oOLenpuHaTon. 6o TOoT dakT, 4To Bala Teopusi — 3TO
HeobbsICHEHHas MoauduKkaums Apyro Teopun, NPOsIBISIETCSA B caMoil ee hopMyrMpOBKeE.

KPUMNTO-MHOYKTUBUCT: Bbl umeeTe B BUAY, YTO MOS Teopusi NpeacTaBneHa B popme «Takas-To
TEOPUS YHUBEpPCanbHO CNpaBeanivBa, 3a MWCKIIOYEHMEM TaKOW-TO CUTyauuuy», HO S He OOBSACHSIO
crnpaBeffiIMBOCTb 3TOMO UCKIIOYEHNS;

09BWO: TouHo.

KPUNTO-MHOYKTUBUCT: Ara! A gymato, 4TO MOry [JokasaTb, YTO 34ecb Bbl owwmbaeTech (C
nomoulbto cdunocoda HenbcoHa ygmeHa). PaccmoTpym BapuaHT PYCCKOrO $3blka, B KOTOPOM HeT
rmarona «nagaTtb». BMecTo aToro ectb rnaron «x-nagaTb», KOTOPbIA O3Ha4YaeT «nagaTb» BCerga, kpome
TOro cnydasi, Korga ero MNpUMEHSIIOT MO OTHOLUEHWI0 K Bam, B 3TOM Clly4ae OH 3Ha4uUT «MNapuTby.
MopobHbIM 06pasoM «X-NapuTb» 3HAYUT «MAPUTb» BCerga, Kpome TOro criyyas, Korga ero npuMeHsitoT no
OTHOLLEHMIO K BaM, TOrda OH O3HadaeT «nagatby». Ha aToM HOBOM si3blke 51 MOr Obl Bblpa3uTb CBOMO
TEOpUI0 Kak HeMoaudumLmMpoBaHHOe yTBEpXKOeHMEe, YTO «BCe OOBbEKTbI X-MadatoT, Koraa TepsitoT Onopy».
Ho obwenpuHaTas Teopus (KOTopasi MO-pyCcCKM 3BYYUT Kak «BCe OObeKkTbl nagatT, Korga TepsitoT
onopy») Ha HOBOM fi3blke AOMKHA ObiTb MoAaMdUUMpOBaHa: «BCe OOLEKTbl X-MafaloT, Koraa TepsioT
onopy, Kpome []sguda, komopsbili Xx-napumy. Takum oOpasom, TO, Kakas M3 3TUX OBYX TeOopuMi
MoaMdULUMPOBaHa, 3aBUCUT OT s13blka, HA KOTOPOM OHU BblpaXXeHbl, He Tak Nn?

O3BWA: Mo cdopme, Tak. Ho at0 TpmBManbHo. 1o cymu Balia TEOpUs COAEPXKUT HeOObACHEHHOe
yTBEPXAEHNE, KOoTopoe MoamdumumpyeT obienpuHatyo Teoputo. ObLuenpuHATas Teopus — 3TO MO
Cymu Balla Teopus, NuweHHasa HeobbsicHeHHON Moandmkauun. Kak Obl TaM HY 6bIno, 3TO OO BLEKTUBHBIV
aKT, KOTOPbIN HE 3aBUCUT OT A3blKa.

KPUMTO-MHOYKTUBUCT: He noHumato, noyemy. Bbl camyn Bocnonb3oBanvicb ¢hopmol MOEMN
Teopun, 4TOObI yKasaTb «MU3MULLHIOL Moaudukaumioy». Bbl ckasanu, 4To OHa «NposIBNsIETCA» B BUAE
OOMNOMHUTENBHOrO YCIOBWUSI B CaMoi hOpMyNMpPOBKE TEOPMM — Ha pPycckoM sidbike. Ho nocne nepesoaa
TEOPUM Ha MOW A3blK MOAMMMKALMS HE MPOSBMSETCS; HANPOTMB, SIBHAs MoAudMKauus NosiBrsieTcs B
camomn hopMynmMpoBke ObLLENPUHATON TeopUun.

O3BW: 31o Tak. Ho He BCce s3bIKM paBHbl. S3biKU — 3mMO meopuu. B cBoem crnoBapHOM 3anace u
rpaMMaTuKe OHM cogepxkaT CyLleCTBEHHble yTBepxaeHusa o mupe. Korga 6bl Mbl HU cchopmynmpoBanu
Teopuio, Nuwb HebornbLIasa YacTb ee COAepXKaHWs BbIpaXkaeTCsl ABHO: OCTanbHoe nepegaet A3bik. Kak un
BCE TEOpUM, A3blkM M300peTaoT N OTOMPAIOT NO UX CMOCOBHOCTM pellaTb onpeaeneHHble 3agadn. B atom
cnydae 3agadaMu ABMSETCA BblpaXeHue ApYyrnx Teopuin B hopmax, B KOTOPbIX UX YAOOHO MPUMEHSTb,
cpaBHUBaTb U KpuTMkoBaTb. OQMH U3 CaMblX BaXHbIX CNOCOBOB peLleHnsa Takux 3agad A3blkamu — 3T0
HesBHasA peanu3auus HENPOTUBOPEUUBBLIX M LOKA3aHHbIX TEOPWUN MPU OOHOBPEMEHHOM MAKOHWUYHOM U
SICHOM BbIpaXXeHNN TOr0, YTO HYXXHO CCHOPMYNUPOBaTbL U apryMeHTUpOBaTb.

KPUMTO-MHOYKTUBUCT: 3710 9 npuHumaro.

O3BWI: He cnyyanHo s13blk peannayeT KOHLENTyarbHY0 OCHOBY C MOMOLLbIO 04HOro Habopa naen, a
He gpyroro. OH OTpaxkaeT TeKyllee COCTOosHMe NpobrneMHon cutyaumm rosopsiero. VIMEHHO MosTomy
dopma Ballen TeOpUW Ha PYyCCKOM S3biKe — 3TO XOpolUee yKa3aHue Ha ee CTaTyC 10 OMHOWEHU K
TeKyLlen NpobnemMHon cutyaumm — peLuaeT v OHa 3aA4ayuun Unu yernoxHsaeT ux. Ho meHs He yctpansaeT
He doopMa BaLlen Teopun. MHe He HpaBuTCcH ee cyTb. MeHsa He ycTpaumBaeT TO, YTO Balla TeOpPUS HUYEro
He pellaeT, a TONbKO YCMNOXHSAET NpobrnemMHylo cutyaumio. OTOT HEeAOCTaTOK SIBHO MPOSABASETCA Mnpu
BbIP@XXEHUN TEOPUM Ha PYCCKOM SA3bIKE W HESIBHO MPW €€ BbIPaXeHUn Ha Balwem A3blke. Ho oT 3Toro oH
He CTaHOBWUTCS MeHee owyTuMbiM. C Tem Xe ycrnexoMm A Mor Obl BblpasuTb CBOE HEOOBONbCTBO Ha
PYCCKOM £3bIKE, Ha Hay4YHOM XXaproHe, Ha NPeaioKeHHOM BaMU A3bIKe UK Ha NoboM a3bike, COCOBHOM
Bblpa3nTb Hawy c Bamu Geceny. (Monnep cuutaeT, 4YTO BCerga crnegyeT CTpeMuTbCs BecTu bBecendy,
NCNOonb3yst TEPMUHOSOMMIO ONMOHEHTA).
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KPUNTO-MHOYKTUBUCT: Bo3MOXHO, B 3TOM €CTb CMbICI. HO He Mornn Obl Bbl YTOYHWUTb, Kakum

06pa3oM MOos Teopus YCNOXKHAET NPOBNEeMHYI0 CUTyaLmio U NoYemMy 3TO AOIMKHO ObiTb OMEBMOHO Aaxe
Ansa Yyenoseka, Ans KOTOPOro MOV MNoTeTUYECKUA A3bIK ABNAETCA POAHBLIM?

OOBW: Bawa Teopuss yTBepxAaeT, 4TO cylwlecTByeT uandeckass aHoMarslusi, KOTOpPOW HeT B
COOTBETCTBMM C OOLLENPUHATON Teopueln. AHOManuen SIBMsieTCss MOW TakK Ha3blBAaeMbld MMMYHUTET K
NpuTSXeHnto. besycnoBHO, Bbl MOXeTe M300pecTu A3bIK, KOTOPbIV BblpaXXaeT 3Ty aHOMarnuio HESIBHO, Tak
YTO B YTBEPXOEHMSX Ballel Teopuu rpaBuTauMM BaM He MPUOETCS CCbiNaTbCd Ha Hee siBHO. Ho
ccbinatbesl Ha Hee BaM NpuaeTcs. XoTb Kak Ha30BM po3y, apoMart ee OydeT CTonb Xe criagok. [Jonyctum,
YTO NPUOYMaHHLIN BamMu 513bIK — Ball POAHOM AA3bIK (MYCTb Oa)e POAHOM S3blK BCEX Joden) U 4To
npuaymaHHas BaMu TeoOpus rpaButTaumm UCTUHHA. [OMyCTMM, YTO BCE Mbl CHATAEM €€ AOKa3aHHOW U
HaCTONbKO E€CTECTBEHHOM, YTO WUCNOMb3yEM 3TO e CNOBO «X-MagaTb» AN OMUCaHus TOro, 4To
npou3oLwno 6kl C BamMy UK CO MHOW, €cnin Bbl Mbl CMPLITHYNN € 6awHn. HUYTO HM B Manenwen ctenexn
He MeHsieT OYEeBWAHYI0 pasHULy Mexdy MOen peakumen Ha NpUTSXKEHMEe U peakumen Ha Hero nboro
apyroro yenoseka. Ecnu Gbl Bbl CNpbIrHynM ¢ GaliHW, Nagas BHWU3, Bbl, BO3MOXHO, no3aBuaoBanu 6ol
MHe. Bbl mornu 6bl nogymaTh: «Ecnm 6bl § TONbKO MOr pearMpoBaTth Ha NPUTSKEHME Tak ke, Kak [aBug,
a He Tak, kak pearupyto s, abcomntoTHO no-apyromy!»

KPUMTO-MHOYKTUBUCT: 310 npaBaa. Tonbko M3-3a TOro, YTO OAHO U TO XK€ CIMOBO «X-NageHue»
OMUCBLIBAET KaK Bally peakuMio Ha MpUTSKEeHWe, Tak U Mok, A Obl HE mogymarn, YTo AeNCTBUTENbHas
peakuma 6ygeT oamHakoBow. HanmpoTtus, ¢cBOOOAHO roBOps Ha npeanonaraeMoM s3blke, S Obl OYEHb
XOpOLUO 3Han, 4YTo «x-nageHue» usnyeckun dyaeTt pasHbiM NS MEHS U ANs Bac, TaK Xe Kak YeroBek,
POAHON A3bIK KOTOPOrO PYCCKUIA, 3HAET, YTO CMOBO «HANUTLCA» O3HA4YaeT PU3NYECKM pasHble BELUW ANA
YyeroBeka W Ons ctakaHa Bogbl. A Obl He mogymar, YTo «ecnu 3To Npou3owsno ¢ [J3BMAOM, 3HAYUT, OH
OyneT x-nagaTh Tak Xe, kak si». A 6bl nogyman: «Ecnu aTo npousowno ¢ [aBuaom, oH x-ynan u ocrancs
B XKMBbIX, @ €CNN 51 X-ynagy, To A NOrnMbHy».

O3BW: Bornee Toro, HECMOTPSA Ha Bally yBEPEHHOCTb B TOM, 4YTO A Oyay nmaputb B BO3AyXe, 8bl HE
rmoHuUmaeme, rno4yemy amo rpousoldem. 3HaTb — He 3Ha4YUT noHumaTb. Bam Gbino 6bl NOGONBITHO
y3HaTb OObSACHEHME 3TOM «XOPOLLO M3BECTHOWY aHOManuu. ATO KacaeTcsi U ocTalnbHbIX Nogen. Pranku
CO BCEro Mypa cbexanucb Obl, YTOObI N3y4NTb MOI aHOMAIbHYK peakuuto Ha npuTshkeHne. Ha camom
aene, ecnv 6bl Baw A3blK OENCTBUTENLHO Obln OOLLENPUHSTBIM 1 BCe cumTany Obl Bally Teopuo Aen-
CTBUTENbHO JOKa3aHHOW, HAay4YHbI MUP, BEPOSITHO, C HETEPNEHNEM Xaarn Obl MOEro PpOXAEHUS, U YYEHbIEe
cTaHoBUINUCL Bbl B o4epeab, YTOObI NOMyYnTb NPUBUNETMIO BbIOPOCUTE MeHS u3 camoneTta! Ho, KOHeYHo,
cama npepgnockinika Toro, YTo Balla TEOPUsl CHMTAETCA AOKa3aHHOM W BblpaxaeTcs Ha obLenpuHATOM
A3bIke, — Henena. byab aTO Teopust unNu He Teopus, SA3bIK UK HE A3bIK, B AEACTBUTENBHOCTM HN OAMH
paunoHanbHO MbICIIAWMA YenoBeK He NMPUMET BO3MOXHOCTb TakoM SBHOW (PM3MYECKOM aHOoManuu npu
OTCYTCTBMM OYEHb BECKOro 0ObsiCHEHMS B ee nonb3y. CnegoBaTenbHO, Tak Xe, Kak OOBbEKTUBHO
OTBEPrHyT Bally TEOPWUIO, OTBEPTrHYT M Ball A3blK, MOCKOIIbKY 3TO NPOCTO ApYron cnocob bopMynmnpoBKu
BaLlen Teopuun.

KPUMTO-MHOYKTUBUCT: A MOXeT BCe-TakM 3[4eCb CKpbIBAaeTCs pelleHMe 3adayn MHOYKUuMn?
[aBaiite nocmoTpuM. YTO MeEHSIeT TO, YTO Mbl y3HanM O sA3blke? Mow aprymeHT Oblsl OCHOBaH Ha
BUONMOWN CUMMETPUM MeXZy Ballen n moen nosuuusamu. Mbl oba npuHUManu Teopuu, KoTopble
COrMacoBbIBaNIUCb C CYLLECTBYHOLWMMU pe3ynbTaTaMy SKCMEPUMEHTOB M MPOTUBHUKM KOTOPbLIX (Kpome
apyr gpyra) Obinv onpoBeprHyThl. Bbl cka3anu, 4YTo 9 HepauuoHanbHO MbICO, MOTOMY YTO MOS Teopus
COOEPKUT HEOOBACHEHHOE YTBEPXOEHWEe, HO A BO3pasws, CKasaB, 4TO Ha [APYroM s3blke Takoe
yTBEpXaeHue OyaeT copepxaTb Balla Teopusi, MO3TOMY CUMMETPUS coxpaHunacb. Ho Tenepb Bbl
cKasarnu, 4YTo s3blKM — 3TO TEOPUN N YTO codeTaHue NPeanoXKeHHOro MHOW si3blka C Teopuen yTeepxaaeT
CyLLeCcTBOBaHWE OOBLEKTUBHOM (DU3NYECKON aHOManuu, B OTNIMYME OT TOr0. YTO YTBEPXKOAET coYeTaHue
PYCCKOro sidblka ¢ 0bLLEenpuHATON Teopuel. 34ecb HapyLlLaeTCcss CUMMETPUS MEXAY HalMMK MO3ULUSIMMU,
1 pa3buBaeTcsa NPUBOOUMbIA MHOW apryMeHT.

JOBW[: 3To oencTBUTENBHO TakK.

KPUMTO-MHOYKTUBUCT: A nonpobyto elle YyTb-4yTb NPOSICHUTL 3TO. Bbl HasbiBaeTe MpUHLUMNOM
paumMoHanibHOCTU TO, 4YTO Teopus, YTBepXxaawlas CylleCTBOBaHNE OOBLEKTMBHON (OU3NYECKON
aHomanuu, npu BCeX OCTallbHbIX PaBHbIX YCIOBMAX MMEET MeHbLUe LWAaHCOB AaTb MCTMHHbIE npea-
CkasaHus, YeM Teopusi, KOTopasa 3TOro He yTBepXaaeT?

OOBWO: He coecem Tak. Teopuu, cogepxalime aHomanuu 6e3 ux OOBbsICHEHUS UMET MeHblue
LIAHCOB, YeM UX KOHKYPeHmbI, AaTb UCTWHHbIE npeackasaHus. B obwiem, mpuHUMN pauvoHanbHOCTK
3aKkNo4aeTcss B TOM, YTO TEOPUW MOCTYNUPYHOT ANs pelleHus 3agad. 3HauuT, r0bod noctynaTt, He
peliaronn  3agadn, criegyet oTBepratb. JTO HEOOXOAMMO MOTOMY, 4YTO Xopowee OOBbACHEHME,
MOAMMULNPOBAHHOE TaKMM MOCTYNIAaTOM, CTAHOBUTCSA MIOXUM OOBbSICHEHMEM.
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KPUNTO-MHOYKTUBUCT: Tenepb, Korga S MOHMMAal, 4YTO MeXdy TeopusiMu, Lalowmmu
HeOObACHEHHbIE MpeacKas3aHusl, U OCTallbHbIMK TEOpPUsIMA €CTb OObeKTMBHas pasHuua; s OOJDKEH
npu3HaTb, YTO 3TO BLIMAAUT obellanwmM Ans peleHus 3agadm uHaykumn. [Moxoxe, Bbl OTKPbIM
cnocob onpaBgaTh TO, YTO B Oyayliem Bbl OygeTe nonaratbCsl HA TEOPUIO TpaBUTaUMM NMPU Hanu4uum
TONbKO NPOLUSIbIX NPOBMEMHbLIX CUTYyaumi (BKIHOYasi CBMAETENbCTBO NPOLUMbLIX HAGMAEHWIN) 1 pasHULbI
MeXay Xopowmm oObsCHeHWeM u nnoxumMm. Bam He npuaetca genaTtb gonywieHust Bpoge «byayuiee,
BEPOATHO, ByaeT noxoxe Ha NpoLuioey.

O3BUL: 3To OTKpbIN He 4.

KPUMTO-UHOYKTUBUCT: Ho, no-moemy, n He Nonnep. Bo-nepBbix, MNMonnep cyntan, Yto Hay4yHble
Teopun BoOOLle Hemnb3s Odokaszamb. Bbl coenanv 4eTkoe pasrpaHUyYeHne TeOopui, [OoKa3biBaeMblX C
noMoLblo HabmnogeHu (kak CYATAT  MHOYKTMBWUCTBI) WM TEOPWUW, [OKa3biBaeMblX C MOMOLLBIO
aprymeHToB. [lonnep Takoro pasnuyus He genan. A B OTHOLEHWUM 3a4auv UHOYKUMW OH OENCTBUTENBbHO
rOBOpWI, YTO HECMOTPS Ha TO, 4YTO Dyayuine npeackasaHus TeopuM HEBO3MOXHO AOKa3aTb, Mbl JOIIKHbI
OeNCTBOBaTb TaK, CITOBHO OHU yXXe JoKa3aHbl!

O3BNA: A He aymato, 4TO OH roBOpPWI MMEHHO Tak. A ecnu 1 roBopun, To Ha CamMoOM [erne He UMmern
370 B BUAY.

KPUMTO-NHOYKTUBUCT: Ymo?

O3BWI: inn ecnn umen ato B BuAy, To owwubancs. MNovyeMy aTo Bac Tak paccTtpamBaet? Yenoek
MOXeT OTKpbITb HOBYHO Teopuio (B AaHHOM criydae anuctemonormio [lonnepa), HO BMecCTe C TeM
npuaepxmBaTbca yoexaeHun, e npotMeopevawmnx. Yem rnybxe Teopus, Tem bonee BeposSTEH TaKoW
ncxon.

KPUMTO-MHOYKTUBUCT: Bbl 3asBnsete, 4to noHumMaeTe Teoputo [lonnepa nydwe camoro
Monnepa?

O3BNA: A He 3Ha, ga n MHe HeT o 3aToro gena. ovteHue, koTopoe unocodbl okasbiBaloT
NCTOPUYECKUM WUCTOYHMKaAM WAeW, BecbMa W3BpalleHHO, 3HaeTe nn. Mbl, yyeHble, He cYMTaeM, 4TO
YerioBeK, OTKPbIBLUMIA HEKYyHD Teoputo, obnagaeT KakMM-TO OcoObiM ee MoHUMMaHueM. HanpoTue, Mbl
peako obpaliaemcsi K OpurMHanbHbIM UCTOYHMKaM. OHM HEU3MEHHO YyCTapeBaloT Mo Mepe TOoro, Kak
npobnemHble CcuTyauuu, BbI3BaBLUME WX, NpeobpasyloTcss nog BhusiHMEM OTKpbITUKW. Hanpumep,
GOMbLUMHCTBO Y4YeHbIX B 06/1aCTU TEOPUM OTHOCUTENBHOCTM NMOHUMAIOT TEOPUID SMHLUTENHA NyYLle Hero.
OcHoBaTenu KBaHTOBOW TEOpMU MPUBENWU B MONHENLIMIA Gecnopsaok NMoHMMaHue cBoell cobGCTBEHHOM
Teopumn. Takoe HEMPOYHOE Hayano He HEOXMOAHHOCTb, U, BCTAB Ha MMEYN rMraHToB, BO3MOXHO, He TaK
YK M TPYAHO YBUAETb Aanblue, Yem Buaenu oHn. Ho B noGom cnydyae, ropasno MHTEpPEecHee CnopuTb O
TOM, YTO €eCTb UCTUHA, a He O TOM, YTO AyMan UMM He Ayman KaKoW-TO KOHKPETHbIA MbICIUTENb, Kaknum
Obl BEMMKMM OH HU Obin.

KPUMTO-UMHOYKTUBUCT: XopoLuo, g cornaceH. Ho ogHy MUHYTOUKY, S AyMato, YTO 9 NOTOPONUIICS,
CkasaB, 4YTO Bbl HE MOCTYNUPYETE HWKAKOW pPas3HOBUOHOCTM MpuHUMNa uHAykumu. [MocnywawnTte: Bbl
Jokasanu, 4To Teopus o Oyayuiem (obLienpuHATas Teopusi rpaBuTaumm) donee HagexHa, Yem gpyras
Teopuss (NpeanoXeHHass MHOW), Oaxe HecMoTpss Ha To, 4To 0b6e OHM corfnacylTcss CO BCeEMU
HabnogeHNAMN, U3BECTHBIMWU B HACTOSALLMIA MOMEHT. [1OCKONbKY OBLLENpUHATAs TEOPUsi MPUMEHMMA Kak
K OGygywemy, Tak U K NpoLsioMy, Bbl JOKa3anu BbiCKasblBaHWME O TOM, YTO B OTHOLUEHMM rpaBuUTaLMu
bydywee noxoxe Ha npowsioe. N To Xe camoe OyoeT BepHO BCAKUIA pas, Korda Bbl [OKasblBaeTe
HadeXHOCTb Teopum Ha OCHOBE TOro, 4YTO OHa noaTBepxaeHa. [anee, 4ToObI nepentn oOT
«MOATBEPXAEHHOW» K «HAOEXHOW», Bbl UCCNeaoBann OOBbSACHUTENbHYH CMNOCOBGHOCTb Teopui. Takum
0obpasom, Bbl MoKasanu, YTo TO, YTO Mbl MOrMM Obl Ha3BaTb «MPUHLMUIMIOM NOMcKa Ny4LLNX OObACHEHUAY, B
COBOKYMHOCTM C HEKOTOPLIMU HabnaeHNs MM — [a, U aprymeHTamum — rodpasymesaem, Yto byayliee
BO MHOTMX OTHOLUEHMSIX OyOeT NoxXoxe Ha npoLusioe. A 370 U eCTb NPUHUMM MHOYKUMK!

Ecnun Baw «06bACHUTENbHbIN npuHUUN» HEeABHO BblpaXaeT npuHuun MHAYKUUKU, 3HAYUT, NTOTUYEeCKU
9TO U eCcmb nNpuHUUN WUHOYKUUW. Tak 4Tto MHOYKTUBU3M BCe-Takm WUCTUHEH, a npuHuun WHOYKUUnU
ﬂeVICTBVITeJ'IbHO cnenyet nocTtynupoBaTb, ABHO UMM HEABHO, Mnpexae 4eM Mbl CMOXeM npeackasaTb
Oynyuiee.

03BW: Ooporon mon! OTOT MHOYKTUBM3M - OENCTBUTENBHO cTpalwHas 6onesHb. [locne pemuccumy,
ANVBLLENCS HECKOMbKO CekyHA, 6omne3Hb obocTpunach eLle cunbHee.

KPUNTO-MHOYKTUBUACT: PauuoHanuam [llonnepa TOYHO TaKke oOMNpaBAblBaeT «rnepexod Ha
JIUYHOCMU» BMECTO pa3yMHbIX apryMeHToB? A cnpalumBaro TONbKo, YTOObl NOAy4nTh MHGOPMAaLMIO.

O3BWAO: TlMpowy npoweHusa. [lo3BonbTe MHe o06paTUTbCA HEMNOCPEACTBEHHO K CyTM Ballero
BbicKasbiBaHus. [a, 4 gokasan yTeBepxaeHue o OyayuwieM. Bbl roBopuTe, 4TO 3TO O3HA4aeT, 4To
«byayulee noxoxe Ha npownoex». Hy, ecnu He 3agymbiBaTbCs O CyTW, Aa, Tak Kak /robasi Teopusi o
Oyoywem yTtBepxgana Obl, YTO B HEKOTOPOM cMbicrie Oyayllee noxoxe Ha npownoe. Ho aTo
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3aKnoyeHne, 4To Byadyllee NOXoXe Ha NpoLUSoe, He eCTb MCKOMBIA MPUHLMN MHAYKUMW, MOCKOSIbKY K3
HEro Mbl He MOXEM HM BbIBECTW, HM AoKasaTb HU OOHY TEOpuUd WNU MpedcKkasaHue OTHOCUTESbHO
Oyaywero. Hanpumep, Mbl He cmornM Obl MM BOCMOMb30BATbCS, YTOObI OTNMYMTL Bally TEOpUID
rpaBMTauumn OT OOLLENPUHATON, TaK Kak U Ta, U Apyras No-CBOeMy YTBEpPXOaloT, 4To byayliee noxoxe Ha
npoLusoe.

KPUNTO-MHOYKTUBUCT: Pa3Be Mbl HE MOXEM BbIBECTU U3 «OOBACHUTENBHOIO MPUHLUMUMNA» HEKYHD
Pas3HOBMAHOCTb MPUHLMNA UHOYKLMKN, KOTOPYIO MOXHO 6b1710 661 NCNONb30BaTh Ans oTbopa Teopuin? Kak
Hac4eT: «eCcrnn HeoObSCHEHHAs aHOManus He MMena MecTa B MpoOLUSiIoM, TO ee NpucyTcTeue B byayliem
HEBEPOSATHO» ?

09BWM: HeT, Hawe [oka3aTenbCTBO He 3aBUCUMT OT TOro, MMena N MeCTO B MPOLUSIOM Kakasa-To
KOHKpeTHass aHomanusa. OHO CBSI3aHO C TeM, CyLlecTBYeT JIM OObSCHEHWE CyLIeCTBOBaHUSA 3TON
aHomManuu.

KPUMNTO-MHOYKTUBUCT: Xopowo. Torga 9 cpopmMynumpyro NOTOYHEE: «ECNU B HACTOsLLEee Bpemsi
He cyllecTByeT 0ObSACHUTENbHOW Teopum, NpeackasbiBalolemn, YTO KOHKpeTHas aHoManusa byaet umeTb
MecTo B OyayLueM, TO ManoBeposTHO, YTO OHa OyAeT MMeTb MecTo B ByayLiemy.

O03BWA: B npuvHumMne 310 MOXeT OblTb M Tak. JlnyHo A cormaceH ¢ 3tmm. OpHaKO 3TO He
pasHOBMAHOCTb TOro, 4To «Oyayuwiee BepoATHO BygeT noxoxe Ha npownoe». bonee Toro, mbiTasch
MaKCUManbHO NPUBNN3NTb STOT NPUHLIMN K TAKOMY BMAY, Bbl OTPAHUYUIIN €70 CryYasiMu «B HACTOSLLEM,
«B bygywem» 1 «aHomanus». Ho ero UCTMHHOCTb He yMeHbluaeTcs n 6e3 aTux cneumanusaumi. 3710
npocTo obLiee yTBepXaeHne OTHOCUTENBHO 3OEKTUBHOCTU aprymeHTa. Kopoye, ecrnv He cyliecTByeT
aprymMeHTa B MONb3y Kakoro-To MocTyrnarta, 3HauuT, 3TOT NnocTynat HeHagexeH. lMpownoe, HacTosiwee
nnu 6ygyuiee. AHoManusa unu He aHomanus. Mepwuop.

KPUNTO-MHOYKTUBUCT: MNoHsTHO.

O3BW: B nOHATUSIX «paLMOHanbHOrO aprymeHTa» WM «OObSCHEHMS» HeT HUMYEro, 4YTO Kak-To
0cobeHHO cBA3bIBano Obl Oyayliee ¢ NpoLwbiM. He NOCTYNMpYOT «MNOXOXECTb» Yero-nnbo Ha yYTo-nnbo.
N paxe ecnn 6bl aTO0 cgenanu, 310 6bI HE nomorno. oBops Ha OObIAEHHOM SA3bIke, CaMO MOHSTUE
«0bbsiCHEHUA» nogpasyMeBaeT, UTo byayllee «MOXOXe Ha NpPOoLUIoe», HO, TEM He MEHee, OHO He UMeeT
B BUAY HWYero ocobeHHoro oTHocuTenbHO Byayuiero, a MOTOMY, 9TO He MpUHUMN uHAykuun. MpuHumna
NMHOYKUMN He cyllecTByeT. He cyliecTByeT u npouecca UHAyKumn. HUKTO He Nonb3yeTcsa MU UM Yem-To
NoxoXxum. M 6onblue He cylecTByeT 3agavm MHAYKUMK. Tenepb 3TO SCHO?

KPUNTO-MHOYKTUBUCT: Oa. MHe HyXHO HEeMHOro BpeMeHW, 4ToObl MPMBECTM B MOPSOOK CBOE
MUPOBO33pEHNE.

O3BWA: A gymato, Bam noMoxeT 6onee nogpoOHoe pacCMOTpPeHNE Ballen anbTepHaTUBHON «TEOPUK
rpasuTaLumny.

KPUNTO-MHOYKTUBUCT: ...

O3BWI: Kak mMbl pelumnu, Balla Teopusi 0ObEKTUBHO COCTOUT M3 TeOpUU rpaBuTaummn (0bLenpruHATON
Teopum), MOaUULMPOBAHHON HEOOBACHEHHbLIM MpeAcKkasaHWeM OTHOCMTENbHO MeHdA. OH rmacuT, 4To,
notepsie onopy, s 6yay naputb. «loTepst onopbl» 03Ha4yaeT «OTCYTCTBME BO3AEWCTBUS HA MEHSI CUIbl,
HanpaBfieHHON BBEpX», Takum 0Opas3om, NpeanoxeHwe 3akmnwyaeTcs B ToMm, 4TOo 9 He Oyay
BOCMPUHMMATb «CWUMy» rpaBuUTauMmn, KOTopas, B MPOTUBHOM cry4vae, notsHyna 6bl MeHs BHM3. Ho B
COOTBETCTBMM C OOLLEN Teopuen OTHOCUTESNBbHOCTU, rpaBuTaumMsi — 3TO He curna, a MposiBfieHne
WCKPUBINEHHOCTN MNPOCTPaHCTBa-BpEMEHU. OTa WUCKPUBIIEHHOCTb OObBLSICHSIET, MoYemy MNpPeaMeTbl, He
MUMetoLMe onopbl, Kak 8 unuM 3emnsi, co BpeMeHeM npubnwxkatotca gpyr k gpyry. CnenoeaTtenbHo, B
CBEeTe COBpPeMEHHOW (hbM3UKM Balla Teopus, No-BUAMMOMY, YTBEPXAaeT, YTO Ha MeHs go3delicmsyem
HanpaBreHHas BBEpPX cwuna, koTopas Heobxoamma, 4ToObl yOepxuBaTb MEHsI Ha MOCTOSHHOM
paccTtosHumM oT 3emnu. Ho oTkyaa OepeTtcst aTa cuna, u kak oHa cebsi BegeT? Hanpumep, 4to Takoe
«MOCTOSIHHOE paccTosiHve»? Ecnn Obl 3emnsa Hadana gsuraTbCs BHM3, oTpearMpoBarn Obl i MTHOBEHHO,
4YTOObI OCTaTbCA Ha TOW Xe BbiCOTe (4TO JONYyCTMNO Obl CBA3b Gonee BbICTpyto, YEM CKOPOCTL CBETa, YTO
NPOTUBOPEYUT OPYroMy MPUHLIMNY OTHOCUTENBHOCTU) UNN MHOpMauns O TOM, rae HaxoguTcs 3emns,
cHadvana gocturna 6bl MEHS CO CKOpPOCTbIO cBeTa? Ecrnm Tak, To YTO NepeHocuT aTy nHdopmaumio? Ecnm
3TO HOBbLIA BUA BOJSIHbI, UCMyCKaeMon 3emrei, TO KakuM ypaBHEHUSIM OH nog4vnHsieTca? NepeHocuT nn
OH 3Heprmo? KakoBO ero KBaHTOBO-MexaHu4eckoe noeegeHune? Vinm s ocobbiMm 06pasom oTpearmpyto Ha
CYyLLIECTBYIOLLME BOIHbI, HaNpMMep, CBETOBble? B 3TOM cryyae MCYe3HeT N aHOManus, ecnn Mexay
MHOM 1 3eMnen NOMeCTUTb CBETOHENpPOHMLaeMyto neperopoaky? [a n passe 3emnsa GonblUeln YacTbo
He cBeToHenpoHuuaema? [ge HaumHaeTcs «3emnsa»: YTo onpefensieT MOBEepPXHOCTb HaZ KOTOPOW s
OOIKEH NapuTb?

KPUMNTO-MHOYKTUBUCT: ...
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O3BWA: Konu Ha To nowno, 4To onpeaenseT To, rae HadnHatocb A7 Ecnu a Oyay gepxatb TshKenbin

npeameT, oH Toxe bygeT nmapuTtb? Ecnu Tak, To camoneT, B KOTOPOM s neten, Mor 6bl BbIKIHOYUTb

asuratenu m asapum O6bl He npowusowso. YTo crnegyeT cumtatb «AepXaHnem»? YrnageT nv camorner,

ecnu s BOPYr OTNyLLy Py4ku Kkpecra? A ecnu 310 BO3OENCTBUE HE PacnpOCTPaHAETCS Ha BELLM, KOTopble

s1 AepXKy, TO Kak 6bITb ¢ Moen ogexaon? OHa NOTSAHET MEHS BHU3 U B KOHLE KOHLLOB NOryouT MeHs, ecnu
s1 CrpbIrHy ¢ BawHn? A kak HacyeT nocnegHero obena?

KPUNTO-MHOYKTUBUCT: ...

O3BNAO: A mor 6bl npogormkaTe 00 beckoHedyHocmu. CyTb B TOM, 4YTO YeM [ornblie Mbl
paccMmaTpuBaem NocrneacTBus NpeanoXeHHoW BaMy aHoManuu, Tem bonblue Mbl HAXOAMM BOMPOCOB, Ha
KOTOpble HET OTBETOB. M oeno gaxe He B TOM, YTO Balla TEOPUSI HE 3aKOH4YeHa. AT BONpOChbl — Ousiem-
Mbl. Kak Obl Ha HMX He OTBETUNKW, OHM CO3dAalT HOBble 3agadM W TEM caMbiM  MOPTAT
yAOBNETBOPUTESNbHbIE OOBACHEHUSA APYTUX ABMEHNUN.

KPUMTO-MHOYKTUBUCT: ...

O03BW: Takmm obpasom, Bawl AOMOSHUTENbHLIN MOCTYyNaT SBASETCS He MNPOCTO U3MULIHUM, a
NonoXuTenbHO Nroxum. B obuwiem cnyyae, ns3spalyeHHble, HO HE ONPOBEPTHYTHIE TEOPUM, KOTOPbIE MOTYT
ObITb MpeanoxeHbl 6e3 NoAroToBKM, pacnagjalTca Ha Ase kateropuv. OgHa — 3TO TeopuU KOTOpbIe
NMOCTYNUPYKT HeHabniogaemble KaTeropumm, kak 4acTuupbl, HeB3aumogencTtsywowme ¢ nobon apyron
matepuen. IX MOXXHO OTBEpPrHyTb 3a TO, YTO OHW HU4Yero He pewatoT («bputea Okkamar, ecnin xoTute). A
eCTb Teopuun, NogobHbIe Ballen, KOTOpble NpeackasbiBalOT HEOOBbACHEHHbIe Habnaaemble aHOManuu.
MX MOXXHO OTBEPrHyTb 3a TO, YTO OHU HWYErO He peLualT 1 NOpPTAT CylecTByowme pelleHns. MNocnewwy
000aBUTb, YTO OHW HE KOHMPMMKTYIOT C CYLLECTBYIOWMMU 06bACHEHMAMNU. OHN NULWaoT 0O bACHUTENBHON
CMNocoBHOCTM CyLLEeCTBYyOLLNE TEOPUM, YTBEPXKAAs, YTO NpeAcKasaHus 3TUX TEOPUA MMEKT UCKITHYEHWS,
HO He 0ObsCHASA, No4YeMy. Hemnb3si MPOCTO ckasaTb: «reoMeTpusi MPOCTPaHCTBa-BpEMEHN CBOAUT BMECTE
0ObEKTbI, MULLEHHBIE OMOPbI, €C/IU MOJIbKO OOHUM U3 HUX He saBNnAeTca [aBug, B 3TOM Criyyae OHa HUKakK
Ha HUX He BO3a4enCcTBYeT». N HEBaXHO, OOBACHAETCHA N rpaBuTaLms KpMBU3HOW NPOCTPAHCTBA-BPEMEHU
Unn 4em-To Apyrum. pocTo cpaBHUTE CBOK TEOPUIO C COBEPLLUEHHO OOOCHOBaHHBIM YTBEPXKOEHNEM, YTO
nepo 6yget napuTb, MEAMNEHHO CMyCKasiCb BHWU3, MOTOMY YTO K HEMY AENCTBUTENBHO ByaeT npunoxeHa
AoCTaTovHas HanpaBfeHHasi BBEPX Cua CO CTOPOHbI BO3Ayxa. OTO yTBepXaeHne — cneacrsme Halen
cyllecTBytoLEeNn OObACHUTENbHOW TEOpUM O TOM, YTO Takoe BO34yX, MO3ITOMY, B OTNMYME OT Ballewn
TEeOopuK, OHO He Bbi3blBAET NOSBEHUSA HOBON 3adauyu.

KPUMTO-MHOYKTUBUCT: A noHumato 310. Bbl He Mornu 66l NOMOYb MHE MPUBECTU B MOPSIAOK MOe
MUPOBO33peHME?

03BW: Bbl untanu moto kHury Cmpykmypa peasnsHocmu’.

KPUMTO-MHOYKTUBUCT: A cobupatock 3TO caenatb, HO cendac S npoLly NMoMOLLM B paspeLleHun
BecbMa crneLmduyYecKkoro 3aTpygHeHus.

O3BWI: A Bac cnywato.

KPUMTO-UHOYKTUBUCT: CnoxHocTb B crneayowem. Koraa s BCnOMMHao Hall ¢ BaMu pasroBop, s
MOMNHOCTbIO yBexaeH, YTo Balle npefckasaHue TOoro, YTo NpousonaeT, eCnu Bbl UMU S CNPbITHEM C
GaLuHK, He ObINO BbIBEOEHO U3 TAKOW MHAYKTUBHOW MMMNOTe3bl, Kak «byayllee noxoxe Ha npowroey». Ho
BO3BpaLLasiCb 1 OCMbICNMBasi OOLLYIO NOrMKy cutyaumm, s 6otch, YTO NO-NPEXHEMY HE NMOHMMALD, Kak 3To
BO3MOXHO. PaccmoTpum cbipbe Ons gokasaTenbctsa. [epBoHayanbHO s1 AOMYCTUI, YTO MpoLlsble Ha-
OnogeHns 1 genykTMBHas fiorMka — 3TO MPOCTO Cbipbe. 3aTeM A Mpu3Harn, 4TO BaXHa M Tekyluas
npobnemHasi cutyaums, NOTOMy 4YTO HaM HeobXxoauMO LoKa3aTb CBOK TEOPMIO, Kak bornee HagexHy no
CPaBHEHUI0 C €€ CYLLECTBYHLWMMN KOHKYpeHTamu. A NMOTOM MHE MPULUMOCb Y4eCTb, YTO OrPOMHbIE
Knaccbl TEOPUA MOXHO MCKMOUYUTE C MOMOLLB OAHOr0 TONbKO aprymeHTta, MOoTOMY YTO OHM
npeAacTaBnsoT cobon nnoxme obbACHEHUS, U YTO MPUHLMMNbI PALMOHANbHOCTU MOXHO BKIIOYUTbL YXKE B
cbipbe. Yero 8 He MOry MOHATb, Tak 3TO TOro, Kak M3 3TOr0 Chipba — MIpOWsibIX HabniogeHun,
Hacmoswux npobrneMHbIX CUTyauuin M 8€YHbIX MPUHLMMNOB NOTMKA U pauMOHaNbHOCTU, KOTOpblE He
O0Ka3bIBalOT BbIBOAbLI M3 NMPOLUSIOro B byayliee — NosiBRsieTca 4oKa3aTenbCcTBO OyayLumMx npeackasaHum.
KaxkeTcs, 4TO 34eCb He XBaTaeT normdeckoro 3seHa. Mel rge-to genaem ckpbitoe gonyLueHne?

O3BWA: Het, ¢ norukon Bce B nopsigke. To, YTO Bbl Ha3blBaeTe€ «CbIpbEM», HA CaMOM [efne yxe
copepXxut yTeepxaeHus o Oyayuwiem. Jlydwme m3 CylwecTBYHOLWMX TEOPUN, OT KOTOPbIX HEmNb3s Nerko
OTKasaTbCsl, MOTOMY YTO OHU peLlaloT 3agayn, yKe coaepaTt npedckasaHus oTHocuTensHO Byayuwero. A
3TV npeackasaHnst HeNb3s OTAENUTb OT OCTAlbHOrO COAEPXaHUSA TEOPWUN, YTO Bbl NbITanNUCb caenathb,
noToMy 4YTO B 3TOM cnydae OygeT wucnopyeHa oObSACHUTENbHAA CMNOCOBGHOCTb 3TUX TEOPUMN.
CneposateneHo, nobas HoBas Teopus, KOTOPY Mbl NpegnaraemM, JofmkHa ObiTb /b0 cornmacoBaHa C
CYLLECTBYIOLLUMUN TEOPUSIMU, COAEPKALLMMM HEKOTOPLIE HAMEKN Ha TO, YTO MOXET ckasaTb O Oyayuiem
HOBasi Teopwsi, JU6O OHa JOJKHA MPOTUBOPEYNTL HEKOTOPLIM CYLLECTBYHOLLMM TEOPUSIM, HO obpallaTbes
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K 3agavaM, NOCTaBIIEHHbIM €10, AaBas anbTepHaTUBHbIE OOBbSACHEHNS, KOTOPble BHOBb OrPaHMYMBalOT TO,
YTO OHa MOXET cKasaTb 0 byayuiem.

KPUNTO-MHOYKTUBUCT: Takum 06pa3oM, y HAac HET HMKAKOrO MpUHLMMNA pacCyXOeHusl, KOTOopbIN
roBopuT, 4TO Oyayuiee GygeT NoxoXe Ha NPOLUSIOE, HO Y HAac ecTb hakTUYeCKMEe TEOPUM, KOTOpbIE 3TO
yTBEPXKAAT. A eCcTb N y Hac dakTU4YecKkMe TeopuKn, KOTOpble HESIBHO COoAepXaT OrpaHWYeHHYH
PasHOBMAHOCTb UHAYKTMBHOIO NpuHUMNa?

O3BWI: HeT. Hawmn Teopun npocTo yTBEpXOaloT YTO-TO OTHOCUTENbHO Byayliero. [oBepxHOCTHO
nobasa Teopust 0 ByayllemM HESABHO COOEPXUT TO, YTo Oyayllee kakMm-To obpasom ByaoeT «noxoxe Ha
npownoey». Ho mMbl y3HaeM, B KakoM OTHOLLEHUW, NO yTBepXaeHUo Teopuun, byayuiee 6yaet MNoxoxe Ha
npoLunoe, ToNbKO TOrda, Korga y Hac ecTb 3Ta Teopus. TOYHO Tak e Bbl MOrmu Obl ckasaTb, 4TO
MOCKOJSIbKY HalM TeOopuMU CUMTaOT, YTO OMNpederneHHble YepTbl peanbHOCTU OOUHAKOBbI BO BCEM
KOCMUYECKOM [IpOCmpaHcimee, OHW HEesIBHO coAepXXaT «MNpPOCTPAHCTBEHHbLIA MPUHLUMN  UHOYKLUN»
OTHOCUTENBHO TOro, YTO «bnmxHee Noxoxe Ha ganbHee». MHe xoTenock Obl BbIAENUTH, YTO B flOGOM
MPaKTUYECKOM CMbICIIE CIIOBa «MOXOXWUM» HaLUM HACTOSILME Teopuu roBOPST, YTo Oyayuiee He Gyget
noxoxe Ha npowsoe. Hanpumep, kocmonorumdeckoe «bonbwoe CxaTtue» (MOBTOPHOE paspylleHue
BCEMNEHHOW A0 NpeBpaLleHns B OTAENbHYO TOYKY) — 3TO cobbiTue, KOTOpoe npeacka3biBaloT HEKOTOPbIE
KOCMOMOM1, HO KOTOPOE BO BCEX (PM3NYECKMX CMbICIaX HAaCTOMNbKO ManoBEepOSTHO B HACTOsLLEee Bpems,
HaCKONbKO 9TO TOMbKO BO3MOXHO. Camy 3aKOHbl, MUCXOAS U3 KOTOPbIX Mbl NpeAcKka3biBaem ero
nosiBNeHne, K 3ToMy HENPUMEHNMBI.

KPUMTO-MHOYKTUBUCT: B atom g ybeauncs. Nonpobyto ncnonb3oBatb NocneaHnii apryMeHT. Mol
BMOENW, YTO OyayliMe npeackasaHusi MOXKHO [oKasaTb, B3blBas K NpUMHUMNAM pauvoHanbHOCTU. A 4YTo
AokasbiBaeT Mx? OHU Xe Kak-HMKaK He SBMSTCA YMCTO JIOrMYECKMMM UCTUHAMU. [T0STOMY BO3MOXHbI
ABa BapuaHTa: OHM NBOo ToXe He JoKasaHbl; Mo AokasaHbl C MOMOLLBIO KAaKUX-TO elle HeU3BEeCTHbIX
cpeacTs. B nobom cnyyae fokasaTenbCTBO 34eCh OTCYTCTBYET. A yxe He Nogo3peBard 34eCb CKPbITYHO
3agavy UHAyKuMn. Tem He MeHee, YHUYTOXMB 3agaqvy UHOYKLMW, HEe OTKPbIIM N Mbl MO HEW Opyryto
yHOaMeHTanbHylo 3agavy, KoTopasi TOXe CBsidaHa C OTCYTCTBMEM [0Ka3aTenbCTB?

OOBW: Yto AgokasbiBaeT NpUMHUMMBLI paunoHanbHOCTU? Kak obblvHO, aprymeHT. YTO0, Hanpumep,
onpasgbiBaeT TO, YTO Mbl Mofaraemcs Ha 3akoHbl AedyKyuu, Kpome Toro, 4YTo nbas nonbiTka gokasaTb
NX NIOrMYECKN OOMKHA BECTU NUBO K NOPOYHOMY Kpyry, nnbo Kk 6eckoHeuHon perpeccun? OHKM JoKasaHbl,
MOTOMY YTO 3aMEHON 3aKOHOB AeOYKLUUN HEBO3MOXHO YNYYLLNTb HU OAHO OObACHEHNME.

KPUNTO-MHOYKTUBUCT: MNMo-moeMy, 3TO HE CIIULLKOM HaZEeXHasi OCHOBA OIS YNCTOW MOTUKM.

O3BWI: OHa He abcontoTHa HagexHa. W Ham He cnegyeT oxupaTb 3TOr0 OT Hee, MOCKOMbKY
norMyeckoe paccyxgeHme — npoLecc He MeHee PU3NHECKUI, YEM pacCyXOEeHNE Hay4yHoe, a NOTOMY eMy
npucywa ownboYyHOCTb. 3akoHbl JIOTMKM  He camooyeBuMAHbl. EcTb  ntogn, «maTtemartumyeckue
WHTYUTUBUCTbI», KOTOpblE OCMapMBalOT TPaAWLMOHHbIE 3aKOHbI AeAyKUuuW (NorMdeckne «npaBuna
BbiBOAa»). S BepHYCb K WX CTpaHHOMY MWpPOBO33peHuto B rnaese 10 Cmpykmypbl peanbHocmu.
HeBo3MOXHO Ooka3zampb, 4TO OHM owwubarTcs, HO s rpusedy 00800bI B MNOfMb3y TOrO, YTO OHU
ombalTcs, U 1 yBEPEH, YTO MO apryMeHT onpaBablBaeT 3TOT BbIBOA,.

KPUMTO-UHOYKTUBWUCT: Torga, 3Ha4uT, Bbl CYMTAETE, YTO HE CYLLECTBYET «3ajaun aeaykunumny»?

O03BWO: Het. A He pgymar, 4to npu 0OGblYHbIX crnocobax [gokasaTenbCTBa BbIBOAOB B Hayke,
dunocoun Mnm matemaTrke MOXET BO3HUKHYTb Kakasd-numbo 3agadva. OgHako, MHTepeceH TOT ¢hakm,
4YTO PU3MYeckasn BCeneHHas JoMnycKkaeT NpoLecchl, Co3aatolme 3HaHe o camon cebe 1 o gpyrnx BeLuax.
Mbl pa3ymMHO MOXeM nonbiTaTbCs OOBACHUTL 3TOT PaKT TOYHO TaK Xe, Kak obbAcHsem Apyrue
dusnyeckme pakTbl, TO ecTb Yepes 06bsACHUTENbHbIE Teopun. B rmase 6 Cmpykmypb! peanbHOCMU Bbl
BMAENU, YTO S cHMTalo NPUHUMN ThlopyHra yMecTHOW B JaHHOM crnydae Teopueit. OH rmacuT, YTO MOXHO
NOCTPOUTL reHepaTop BUPTYaribHOM pearnbHOCTU, penepTyap KOTOPOro COAEPXKUT KaxKaylo (OU3MYeCcKu
BO3MOXHY0 cpeay. Ecnu npuHumn ThlopuHra siBngeTca uU3M4eckMM 3aKOHOM, YTO 9 [AoKasarn, 3HauwuT,
Mbl HE JOSDKHbI YAMBAATLCHA, OOHAPYXMB, YTO MOXEM cOo3[aBaTb TOYHblE TEOPUM O pearibHOCTU, MOTOMY
YTO 3TO NPOCTO BMPTYarnbHas peanbHOCTb B AencTBUN. Kak dakT BO3MOXHOCTU NapoBbIX ABUratenen —
HenocpeACcTBEHHOE BbIpaXXEHWEe MNPUHLUMNOB TEPMOAMHAMMKM, Tak U aKT, YTO YernoBeYeCKUd pasym
cnocobeH co3gasaTtb 3HaHWe, — HenocpeACTBEHHOE BbipaxeHve npuHumna ThlopuHra.

KPUNTO-MHOYKTUBUCT: Ho oTkyga Ham n3BecTtHo 06 ucmuHHocmu npuHumna TelopuHra?

09BWO: KoHe4yHO, 3TO Ham HeusBecCTHO... Ho Bbl GouTecCb, YTO €Cnu Mbl HE CMOXeM [0oKa3aTb
npuHUMn ThlopuHra, TO ONATb NOTEpPsieM onpaBAaHue Toro, YTo nonaraemcs Ha HaydHble npeackasaHus?

KPUMTO-NHOYKTUBWCT: 3, ga.

O39BN: Ho mbl yxe nepewwnun k coBcem apyromy sonpocy! Ceryac mbl obcyxgaem o4yeBUOHbLIN
akm o puanyeckoln peanbHOCTH, @ UMEHHO, YTO OHa MOXET [aBaTb HafeXHble NpeackasaHns O camon
cebe. Mbl NbiTaeMcst 06BbACHUTD 3TOT (PaKT, YTOObI MOMECTUTL €ro B Te XKe paMKu, B KOTOPbIX HAX0A4ATCA
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BCE OCTanbHble W3BECTHble HaM akTbl. S rosopun O TOM, YTO, BO3MOXHO, 34eCb [enctsyeT
onpederneHHbIn 3akoH dusmkn. Ho ecnn A owwmnbancs, Ha camom gerne, gaxe ecnm Obl Mbl COBCEM HE
MO OBOBACHUTBL 3TO 3aMevaTesibHOe CBOWCTBO peanibHOCTW, 3TO HWM Ha WOTYy He MoBnusno Obl Ha
AoKasaTenbCTBO NOOON HaydHOW Teopuun. [OCKONbKY 3TO HM Ha WOTY He yXyawwuno Obl 06bsACHEHMWS
Takou Teopum.

KPUNTO-MHOYKTUBUCT: Y MeHa 3akoH4Mnucb aprymeHTbl. Mow mHTennekt ybexpgeH. Tem He
MeHee, 9 OOMKEH CO3HAaTbCs, YTO BCEe elle YyBCTBYK HEYTO, YTO MOry onucatb Kak «3dMOLMOHarbHoe
COMHEHMe».

0OBW: Bo3amoxHO, BamM MOMOXET MOe rMocrnegHee 3amMevaHne, He O Tex cneumpuyeckmx
aprymeHTtax, O KOTOpbIX Bbl FOBOPWUNK, @ O HENPaBUIbHOM NpeAcTaBneHuu, nexalleM B OCHOBE MHOIMX
13 HMX. Bbl 3HaeTe, 4YTO 3TO HenpaBWUibHOE NpeaCcTaBneHne, HoO, BO3MOXHO, Bbl €LLUE He BKITHOUYNNN B CBOE
MUPOBO33peHne cneactenss atoro. MoxeT OblTb, MUMEHHO 3TO W SABNSAETCS WMCTOYHMKOM Ballero
«3MOLIMOHaNbHOMO COMHEHUS».

KPUMTO-MHOYKTUBWUCT: MpogorkanTe.

O3BW[: HenpaBunbHoe npeacTaBieHne O camon Npupoae aprymeHTa n obbsacHeHus. KaxeTcs, 4To
Bbl JOMNyckaeTe, YTO aprymeHTbl U OObSACHEHMSs, KOTopble OnpaBAblBalOT AENCTBUS B COOTBETCTBMM C
KOHKPETHOW Teopuen, nmeroT opMy MaTemMaTUYeCKUX AoKa3aTenbCTB, HaNpaBeHHbIX OT AOMYLEHUN K
BblBO4aM. Bbl umweTte «cbipbe» (akCuombl), U3 KOTOPOro Mbl Aenaem BbliBOAbl (TeopeMbl). Jlornyeckas
CTPYKTypa Takoro Tuna, CBsA3aHHas C KaXablM yaayHbIM apryMeHTOM Ui 06bSCHEHNEM, AeUCTBUTENbHO
cyuwectByeT. Ho npouecc gokasaTensCTBa He HaYMHAETCH C KakCMOM» U HE 3aKaH4YMBaETCH «BbIBOOOMY.
OH ckopee HaunHaeTcs rge-To NoCPeaMHe C BapuaHTa, M306unytoLlero HeCcooTBETCTBUAMM, Npobenamu,
HeonpeaeneHHOCTAMU U HeyMeCTHbIMU Bblknagkamu. Bce aTu HepgocTaTkM noasepraroT  KpUTUKe.
JenatoTca nonbITkNM 3aMeHUTb OWNBOYHbIE Teopun. Teopun, KOTOpble KPUTUKYIOT U 3aMeHsIoT, 0ObIYHO
cogepxaT HekoTopble axkcuombl. [1oaTomy owmbovHO nonaratb, YTO AOKa3aTeNbCTBO Ha4MHaeTCs C
TEOpUI, KOTOPbIE, B KOHEYHOM WUTOre, CNyXXaT ero «akCMoMamuy», WM 4To 3TW Teopun OnpaBObiBalOT
AokasaTtenscTBo. [loka3aTernbCTBO 3aKaHUMBAETCH — SKCMNEPUMEHTANIbHO — KOrAa KaXeTcsl, YTO OHO
nokasano yAoBNeTBOPUTENbHOCTb CBA3AHHOIO C HUM O0ObACHEHUS. MNpPUHATBIE «aKCUOMbI» He SBMSAI0TCS
OKOHYaTerNbHbIMWU N HEOCMOPUMbIMU YOEXAEeHUAMNU. DTO MPOCTO IKCMEPUMEHTasbHblE OOBbACHUTENbHbIE
Teopum.

KPUNTO-MHOYKTUBUCT: TMoHsATHO. [okasaTenbCTBO — 3TO HEYTO, OTNMYHOE OT AefyKumn u
HecyLecTByoLwwen nHAyKuMn. OHO HM Ha YeM He OCHOBBLIBAETCS U HUYEM He onpaBabiBaeTcd. [a 31oro um
He HY>KHO, MOTOMY YTO ero Lefnb — peluaTb 3a4ayu, nokasaTb, YTO AaHHOE OObSCHEHWE peLuaeT JaHHYH
3agauvy.

O3BWI: Oobpo noxanoBaTb B HAaLly KOMMaHWULO.

OKC-MHOYKTUBWUCT: Bce atu rogbl st YyBCTBOBaN cebs Tak yBEpEHHO B CBOel Benukon 3agave. A
YyBCTBOBan cebs HACTONbKO Bbille OPEBHUX MHOYKTUBUCTOB U BbICKOYKM [Monnepa. N Bce 3710 Bpemsa A
cam Obin KpUNTO-UHAYKTUBUCTOM, Aaxe He nopgo3peBasd aTtoro! MHAYKTMBU3M — [EeNCcTBUTENBHO
6one3Hb. OH ocnennser.

OOBWO: He cyoute cebs cnvwkom ctporo. Tenepb Bbl m3neuunucb. Ecrniv 6l Tonbko Bcex
ocTanbHbIX 6OMbHBIX MOXHO ObINO U3NEYNTb CTOSb XXE NErko C MOMOLLbIO NPOCTOro aprymeHTal

OKC-MHOYKTUBUCT: Ho kak g mMor ObITb cTonb cnen? Tonbko NO4YyMaTh, YTO s KaK-TO HOMUHMPOBAr
Monnepa Ha [deppuaoBckylo npemMuio 3a Henenble YTBEpXOEHUS B TO BpPeMS, KaK OH peLunn 3agady
nHaykuumn! O mea culpa! Cnacu Hac bor, n6o mbl coxrnm caToro! MHe yXacHO CTblAHO. S He BWXY
MHOrO BbIX04a, KPOME KakK CnpbIrHyTb C OaLUHW.

O3BWI: A yBepeH, 4TO B 3TOM HeT HeobxogumocTn. Mel, nocrnegoBaTtenu Monnepa, cuntaem, 4To
BMECTO HaC JOMKHbI ymMupaTh Hawm Teopuu. MpocTo BbibpocuTe ¢ BallHn UuHOYKmMuU8U3Mm.

OKC-MHOYKTUBWCT: Tak s n caenato!

TepmuHnoJsiorus.

KpunTo-UHOYKTUBUCT - YErioBeK, KOTOPbIA CYMTAeT, 4YTO HeOoBOCHOBAHHOCTb WHAYKTUBHOMO
paccyxaeHus NoAHMMAaEeT CepbesHylo (OMIoCcCoqCKylo 3aaady, a MMEHHO, Kak onpaedaTb ro, YTO Mbl
nonaraemcsi Ha Hay4YHble TEOPUMN.

Cnepylowee, 4eTBepTOoe OCHOBHOE HarnpaBneHne, — Teopusi 3BOMOUMM, KOTopasi oTBeYaeT Ha
BOMPOC «4TO TaKoe KU3Hb?»
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I'maBsa 8. BaxXHOCTH KH3HMU.

C OpeBHeMwWUX BpeMeH MOYTM OO0 OEeBATHaALATOro Beka cuMTanocb AokasdaHHbIM, 4To Tpebyetcs
Kakas-To ocobasi OXXMBIAOLWAs Cuna Unm OXMBAOLWMIA bakTop, YTOObI 3aCTaBUTb MaTEPUIO, U3 KOTOPON
COCTOSAT XUBblE OpraHn3Mbl, BeCTn cebsa BeCbma OTNIMYHO OT APYrov matepun. B aenctButensHoOCTN 31O
03Hayvano 6bl, YTO BO BCENEHHOWN CYLLECTBYET ABa BUOA MaTEPUN: Xxusasd MaTepusi U Hexusas MaTepusi ¢
CYLLECTBEHHO OTNUYaroLWmMMmca OU3NYECKMMU CBOMCTBaAMWU. PaccMOTPUM XMBOW OpraHunsM, Hanpumep,
mMeaBeas. doTtorpadms Mmeasens B HEKOTOPbLIX OTHOLLUEHWUSIX NMOXOXa Ha XMBOro MeaBedsi. TOYHO Tak xe
Ha Hero MoXOXW BCe HexXuvBble 0ObEKTbl, HAanNpumep, MepTBbil MeaBedb WM, BeCbMa OrpaHWYeHHO,
co3gesave bonbwon Measeaunubl. Ho Tonbko xuBas matepus MOXeT NorHaTbCA 3a BaMu B fiecy, koraa
Bbl NpsiYeTecb 3a AepeBbsMW, NOMaTb Bac M pasopBaTb Ha Kycku. HexuBble npeameTbl HUKOrga He
AernatT HUYero CTonb LeneHanpasneHHoOro — Mo KpanHen Mepe, Tak gymanu B ApeBHOCTU. KoHeuHo,
APEeBHMEe NIoAM HUKOTAa He BUAENW ynpaBnsemblX pakeT.

Ona ApuctoTens v Opyrux OpeBHMX unocodoB Hanbornee 3aMeTHbIM KaueCTBOM XMBOW MaTepum
Oblna ee CnocobHOCTb WMHUUMMPOBaTL ABwKeHWe. OHM nonaranu, 4YTO Korda HexuBas MaTepus,
HanpuMep, KaMeHb, HaXOAUTCA B COCTOSIHMW MOKOSl, OHa He NMpuaeT B ABWXKeHWe, Noka KTo-HUMOyab He
oKkakeT Ha Hee Bo3geiicTBue. Ho xuBasi MaTepus, Hanpumep, Measedb B COCTOSIHUM 3UMHEW CMsYKU,
MOXET HaXOAUTbCS B COCTOSIHUM TOKOSl, a 3aTeM HayaTb ABuraTbcs 0e3 0Ka3blBaeMOro Ha Hero
Bo3aeicTBus. Brarogapsi cCOBpeMeHHOW Hayke Mbl JIErko MOXeM OBHapyXuTb crabble mMecTa Takux
0606LEeHNA, U Oaxe cama uaes «MHULMauMW OBWKEHUs» Ternepb KaXKeTCs MOHATON OWWMGOYHO: Mbl
3HaeM, YTO MefBedb MPOCLINAeTCa M3-3a MEKTPOXMMUYECKUX MPOLIECCOB, MPOUCXOAALMUX B ero Tene.
OHM MOTYT BO3HUKHYTb M3-3a BHELLHUX «BO3AENCTBUIN», HANPUMep, NMoBbILIEHUS TeMMNepaTyphbl, UM noja
BMUAHMEM BHYTPEHHMX BMOMOrMYeckMx 4acoB, KOTOpble 3aAeiCTBYHOT MeA eHHbIe XMMUYECKue peakumm
AN coxXpaHeHus putMma. Xvmudyeckne peakumn — He Gornee Yem OBWXEHME aTOMOB, MO3TOMY MeaBedb
HUKOTa He HaxoOMTCsl B COCTOSIHUM NOMHOro nokosi. C Apyro CTOPOHbI, SiAPO ypaHa, KOTOpoe XKMBbIM
onpefeneHHo He ABMNSAETCS, MOXET OCTaBaTbCs HEM3MEHHbIM B TeYeHe MUNNapaoB feT, a notom, 6es
Kakoro Gbl TO HU ObINO BMUSIHWSA PE3KO M BHE3AMHO M3MEHMUT CBOI CTPYKTYpY. TakuM o6pa3om, OCHOBHOE
copepxaHve naevn ApuctoTensi cerofHsi HUYero He ctomT. OQHaKo OH BEPHO YIIOBUIT OAHY BaXkHYHO Belllpb,
KOTOPYIO GONbLUMHCTBO COBPEMEHHBIX MbICIIUTENEN NOHMMAlOT HeMpaBuIbHO. MbITasicb CBA3aTb XU3Hb C
OCHOBHOI (p13NYECKOl KOHLIEMNUMEN (XOTS U OLUIMBOYHON —- ABMKEHWEM), OH MPU3HAT, YTO XKU3Hb — 3TO
hyHOaMeHTanbHoe sIBfieHne NpUpoAb!.

ABneHue «yHoamMeHTanbHO», Korda OT ero MOHUMaHWS 3aBUCUT JOCTaTOYHO MyGoKoe NMoHMMaHue
Mupa. MHeHMs OTHOCWUTENBHO TOrO, Kakme acneKkTbl Mupa CTOUT MOHATb, a CrnefoBaTeNlbHO, U
OTHOCUTENBHO TOro, YTO sIBNSAeTcsA rmybokum n dyHoameHTanbHbiM, 6e3ycrnoBHo pasgenstoTtca. OgHu
rOBOpSAT, 4YTO NMob6OBb — camoe dyHOaMeHTanbHoe fABreHWe B mupe. [pyrme cumtaroT, 4To Korga
YernoBeK BblyYNT HaM3yCTb OMpedesfieHHble CBSLEHHblIE TEKCTbl, OH MOMMET BCe, YTO CTOUT MOHSTH.
lMoHnMaHMe, 0 KOTOPOM FOBOPIO S, BblpaXaeTcsl B 3akOHaxX OM3MKKU, B NPUHLMMIAX NIOMMKN 1 donnocodnu.
«bonee rnybokoe» NOHMMaHMe — 3TO MOHUMaHWe, KoTopoe obnapgaeTr 6Gonblien 000OLEHHOCTHIO,
coaepXkut Oornblue CBA3EN Mexay, Ha MepBbl B3rNs4, pasfnuyHbIMU UCTUHaMK, 0ObACHSET Gonblue ¢
MEHbLUMM KONMUYECTBOM HEOOBbACHEHHbIX .EI.OI'IyLLl,eHI/IVI. Camble (*)pr,aMeHTaJ'Ibele ABNEeHUA BXOOAT B
00BbACHEHME MHOMMX apyrux FlBJ'IGHI/IVI, HO UX MOXHO OOBACHUTb TOMBKO C NMOMOLLBbHO OCHOBHbIX 3aKOHOB U
NPUHLMMOB.

He Bce hyHOaMeHTanbHble SIBMEHUS MMEKT 3HauuTenbHble dmandeckne crneacteus. [paButaums
UvMeeT Takue crneacTeus W, OEWCTBUTENbHO, ABNsSieTCs (pyHOamMeHTanbHbiM sBneHvemM. Ho npsmble
CNeAcTBUSA KBaHTOBOW MHTepdepeHLun, HanpuMmep, KapTuHbl TEHEW, ONWCaHHbIE B rMaBe 2, He CTOorb
Benukn. Nx gaxke OOCTaTOYHO CMOXHO OBHapYXUTb TOYHO. TeM He MeHee, Mbl BUAENU, YTO KBAHTOBas
nHTEepepeHuma — dyHaameHTanbHoe sBneHre. ToMNbKO MOHSB €ro, Mbl MOXEM MOHATb OCHOBHOW (hakT
0 hM3MYEeCKoNn peanbHOCTN — CyLLeCTBOBaHUE napannernbHbIX BCENEHHbIX.

Ona ApucTtoTenss 6bino OY4EBUAHO, YTO TEOPETUYECKM >XWM3Hb - (yHOAMEHTanbHa U WUMeeT
3HauuTenbHble usmdeckue cnefacteus. Kak mbl yBuaum, oH 6bin npaB. Ho ata o4eBMAHOCTb MMena
BecbMa OLIMOOYHbIE NPUYUHBL. NPeanoNnoXnTernbHO OT/IMYHbIE MeXaHn4eckmne CBOWCTBA XNBOU mMaTtepun
M NPEeBOCXOACTBO 3EMHOM MOBEPXHOCTM WM3-3a >KM3HEHHbIX NpoLeccoB. APWUCTOTENb nonaran, 4To
BCeneHHas rmaBHblM OOpa3oM COCTOWUT M3 TOro, YTO Cenyac Mbl HasbiBaem Ouocdepon (obnactb,
coaepxallas Xu3Hb) 3emnu, ¢ HeKOTOPbIMU AOMONHUTENBHBLIMW BKpanneHusamMn — HebecHbIMK cchepamu
N BHYTPEHHEeW 4acTblo 3emnu, — NpuKpenneHHbIMK CBepXy U cHu3y. Ecnn Grnocdepa 3emnn — ong Bac
OCHOBHasl COCTaBMsoLlasi KOCMoca, Bbl, €CTECTBEHHO, OydeTe AymaTtb, YTO AEpPeBbS U XUBOTHbIE MO
KpalHen Mepe TaK e BaXHbl, KaK ckarbl 1 3Be3/ibl B BEMUKOW CXeMe BCEro, 0CO6EHHO eCnu Bbl HE OYEHb
XOpOoLWOo 3HaeTe uamky unu Guonoruo. CoBpeMeHHas Hayka MpuBerna K MoYTW MPOTUBOMONOXHOMY
BbIBOAy. PeBontoums KonepHvka onpefgenuna 3emio B NOAYMHEHME K LieHTpanbHOMY HexuBoMy CorH-
uy. Mocneaytouime OTKpbITUS B OU3NKE Y aCTPOHOMMM NOKa3anu He TOSbKO, YTO BCENIeHHas OrpoMHa no
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CpaBHEHU0 ¢ 3eMIiell, HO U YTO OHa C OrPOMHON TOYHOCTbIO OMnMcaHa BCEOOBLEMIIOWMMN 3aKOHaMM,
KOTOpble BOOOLLE HE YMNOMWMHAKT O XU3HW. Teopusi aBonoumMm Yapnb3a [apBuHa oObsicHMna npo-
UCXOXOEHWE XU3HN Ha A3blke, He TpebyoLlem ocobon u3nKn, U ¢ TeX MOP Mbl OTKPbIIM MHOXECTBO
NoApO6HbLIX MEXAHN3MOB XXMN3HW, HO HX B OAHOM M3 HUX TaKkKe He OBHapyXunu ocobon pusmku.

OTOT 3axBaTblBalOLWMIA HAYYHbIV NPOrPecc U, B YaCTHOCTU, Benukoe obobLieHne dusmkm HbloToHa n
hM3UKKM, NocrnefoBaBLUEN 3a HEW, B 3HaYMTENbHOW Mepe MocrnocobcTBoBanM pocTy MpuUTAraTenbHOCTU
peaykumoHmama. C Tex nop, Kak OBHapyxwunu, 4TO Bepa B OTKPbIBLUMECS WCTUHbI HECoBMecTuMa C
pauuoHanM3amMom (KoTopbl TpebyeT OTKPbLITOCTM AN KPUTKMKW), MHOMME MM Npoaoskanu medtatb O
NepBUYHON OCHOBE BCErO, B KOTOPYIO OHW MOrnu Obl BepuTb. ECnn y HYX ewwe n He 6biNo ynpoLLeHHON
«TEopMM BCErO», B KOTOPYH OHU MOrMM Obl BEPUTb, TO OHW, MO KpaWHEW Mepe, CTPEMUIINCH K HEN.
Cuutanocb [Jokas3aHHbIM, 4YTO pPeayKUMOHUCTCKasi Mepapxus Hayk, OCHOBaHHas Ha ApobHOaTOMHON
dusmke, — HeoTbeMMeMasi 4YacTb Hay4yHOro MWPOBO33PEHMS, WU MOTOMY €€ KPWUTMKOBAaNN TOMbKO
nceBgoyveHble M Te, KTO MpoTecToBan MNpOTUB camMon Hayku. Takum obpas3om, KO BpeMeHUM MOero
n3ydyeHus Guonorum B LUKONE CTaTyCc 3TOro npegMeTra U3MEHWNCH Ha MNPOTUBOMOMOXHLIA TOMY, YTO
ApuctoTenb cyntan oyveBuaHbIM. YKM3Hb BOBCE nepecTanu cuuTatb (pyHaameHTanbHon. Cam TepMuH
«M3yvyeHve npupodbl», MNo4 KOTOpbIM noAapasymeBanu 6uomnorvio, cran aHaxpoHusmMom. [oBops
dyHoameHTanbHo, npupogon Obina dwusmka. fA ynpouly nuWb HEMHOro, ecnvM oXapaKTepusyto
o6LLENpUHATBIN B TO BpeMs B3rnag crnegylowum obpa3oM. Y pusnku ecTb OTBETBIIEHNE — XMMUS,
nsy4yaroLas B3aMMogencTemMe aToMoB. Y XUMUM eCTb OTBETBIIEHME — OpraHnyeckasi Xumus, ndyyaroLias
CBOMCTBa coeauHeHun yrnepoga. OpraHuyeckas XMMus, B CBOIO odepedb, TOXe UMeeT OTBeTBeHne —
Buonorvio, usyyarllee XMMMYeckne MpoLecchl, KOTOpble Mbl Ha3blBaeM XW3Hbio. W 3To oThaneHHoe
oTBeTBNEeHne pyHaaMeHTanbLHOro NpeaMeTa MHTepecoBarno Hac MuLlb NOTOMY, YTO Mbl CaMu OKa3asuch
TakMMm npoueccom. Pusmka ke, HanpoTUB, CYMTanacb OYEBUOHO BaXHOW NO MpaBy, TaKk Kak BCHA
BCeMeHHas!, BKIo4as Xn3Hb, NOAYMHSAETCA ee NpUHUUNam.

MovM ofHOKNacCHUKaM M MHEe MPUXOAWMOCH YYUTb Ham3yCTb MHOXECTBO «XapaKTEPUCTMK KMBbIX
opraHuamoB». Bce oHM Obinuv npocto onucaTenbHbiMM. OHM Mano kKacanucb ¢yHAaMeHTasrbHbIX
KoHLenuun. BepodaTHo, nepedsuxeHue GbINO OAHOM M3 TaKUX XapaKTEPUCTUK — HEACHbIM 3XOM MAeu
ApucToTensi, — OAHaKo cpean HUX Obim wn ObixaHue, W 8bidenieHue. Takke MPUCYTCTBOBANU
socrpoussedeHue, pocm U He3abBEeHHO Ha3BaHHAs pa30paxuMoCmb, KOTOpasa 3HAYUT, YTO ecnu Bbl
oKaxkeTe BO3OENCTBME Ha 4YTO-NMOO, TO OHO OKaXKeT OTBETHOe BO3gencrame. OTUM MHUMMbIM Xapak-
TepUCTMKaM He XBaTasno SICHOCTU U rMybuHbl, 6onee Toro, TOYHOCTLIO OHM TOXe He oTnmnyanuck. Kak Obl
ckasan Ham [OKTOpP [KOHCOH, KaXXabli pearnbHbli 00bEKT «pasapaxumy. C Apyrot CTOPOHbI, BUPYChl HE
OplllaT, He pacTyT, He BbIAENSAT U He ABMXYTCA (MoKa Ha HUX He OKaXyT BO3AENCTBME), HO OHU XUBbIE.
BecnnogHble noan He pasMHOXalOTCs, U, TEM HE MEHEE, OHU XXUBbIE.

MpuumHa, NO KOTOPOW HU B3rNAAbl ApUCTOTENS, HW TO, YTO ObINO HanUCaHO B MOWX LUKOMbHbIX
yyebHuKax, He npeactaBunu XxoTs Obl Xxopollee CUCTEMaTUYECKOe pasnuyine Mexgy XvBbIMU U
HeXMBbIMW NpeaMeTamu, He roBops yxe 0 YeM-To Gonee rnybokom, B TOM, 4TO U ApucToTenb, U y4eb-
HVKW YNYCTUNW TO, YTO Takoe >WuBble npegMeTbl (9Ta owubka B 6Gonblien CTeneHu NpocTUTeENbHa
ApuctoTento, NOTOMy YTO B ero BpemeHa 6ornbLue He 3Han HUKTO). CoBpeMeHHas Guonorus He nblTaeTcs
onpefenuTb XWU3Hb C MOMOLLLID HEKOTOPOro XapakTepUCTUYECKOro (PM3MYeckoro CBOWCTBA WNu
BellleCTBa — HEKOM XXMBOWN «CYLLHOCTU», — KOTOPOW HagerneHa TONbKo usasi matepus. Mbl yxe He
oXuaaem, YTO Takasd CyLWHOCTb CyLlecTByeT, NOTOMY YTO Ternepb Mbl 3HAEM, YTO «KMBas marTepusy,
maTtepus B (hopMe KuBbIX OPraHM3mMoB, — 3TO He OCHOBa u3HW. OHa BCero nuvlb OAHO M3 CNeacTBuUi
XM3HKM, KOTOpas UMeeT MofekynsapHyto ocHoBy. ObLenpnsHaH akT CyLLEeCTBOBaHWS MOMEKyr, KOTopble
noByxaatoT onpeAeneHHble cpeapbl K CO30aHUI0 KOMUA 3TUX MOMEKyr.

Takue Monekynbl HasbliBalTCA persiukamopamu. B 6onee obliem cmbicne pennukaTop — 3To ntobon
00ObekT, KOTOpbI NOOyXOaeT onpedeneHHble cpefbl ero  konupoBaTb. He Bce pennvkatopbl
fGuonormyeckue, N He BCE pennukaTtopbl — Mosekyrnbl. Camokonupyowas KomnblTepHasi nporpamma
(HanpymMep, KOMMbIOTEPHBIA BUMPYC) — 3TO TOXE Ppennukatop. Xopowas LyTka — 3TO elle OAauH
pennnkaTop, NMOCKOSbKYy OHa 3acTaBMnsieT CryllaTenen nepeckasaTtb cebs gpyrum cnywarensm. Puyapg
JoykvHC npuayman TepMuH Mum"™ Ons pennukaTopoB, KOTOpble MpeAcTaBnsioT cobol YernoBevyeckme
naeuw, Hanpumep, wyTkM. OgHaKo BCS U3Hb Ha 3eMrne OCHOBaHa Ha pennukatopax-mornekynax. OHu
Has3bIBalOTCHA 2eHaMmu, a BMoNorMs — 37O U3YYEHNE NMPOUCXOXKAEHUS, CTPYKTYPbl U OEATENBHOCTU FEHOB,
a Takke WX BMNWSHWS Ha Jpyrylo mateputo. B GonblIMHCTBE OpPraHU3MoB TreH COCTOMT U3
rnocnegoBaTesibHOCTU 6oree Menkux Monekyn (CywecTByeT YeTbipe pasfMuyHbIX BUAA TakMxX MOSeKyn),
COeAMHEHHbIX B Lenoyky. HasBaHusi cocTaBnsawowWwMXx MoOmnekyn (adeHuH, UMTO3WH, TyaHWMH U TUMWH)
00blbuHO cokpawatoT go A, U, ' n T. CokpaleHHOe XMMMYECKOEe Has3BaHWe LEenoYkM u3 noboro
KONM4yecTBa MOJIEKYIT, PacnosioXXeHHbIX B nobom nopsigke, — OHK.

® AHFAWACKMIA BapmaHT meme (pudpMyeTcs ¢ «creamy») — [Tpum. rep.
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B pencTtBuTEnbHOCTW, TreHbl — 3TO KOMMbIOTEPHble MNpPOrpamMMbl, BblpaXeHHble B BuAae
nocnegosatensHoctn cumeonoB A, L, ' u1 T Ha craHgapTHOM £3blke, Ha3blBAEMOM 2eHemuy4yeckUuMm
KOOOM, KOTOPLIN OOUHAKOB, C HEGONBbLUMMUK U3MEHEHUSAMU, ONS BCEW XM3HU Ha 3emne. (HekoTopble BU-
pyCbl OCHOBaHbl Ha pPoACTBEeHHOM Tune monekyn, PHK, Torga kak npvoHbl, B HEKOTOPOM CMbICHe, —
camoBocnpousBogdawmecss GenkoBble Mornekynbl). Ocobble CTPYKTypbl BHYTPU KMETOK KaXKOOro
opraHmMama OenCTBYIOT KakK KOMMbIOTEPbl, BbIMOMHAS 3anoXeHHble B 3TUX reHax nporpammbl. Beinon-
HeHWe 3aknio4vaeTcd B NPOM3BOACTBE onpedereHHbIX Monekyn (benkoB) w3 6ornee NpoCcTbiX MOMEKyn
(aMrMHOKMCNOT) NpK onpefeneHHbIX BHELWHUX ycnosusax. Hanpumep, nocnegoBatensHocTs «ATIM» — 310
KOMaHAa AN BKIIOYEHMS METUOHNHA aMUHOKUCIOTbLI B co34aBaeMyto 6enkoByto MOnekyny.

OOBbIYHO reH XUMMYECKUN «BKIOYaETCsI» B ONpeAeneHHbIX KNneTkax Tena, a 3atem gaeT 3TUM KreTkam
KOMaHAbl NPOV3BOAWUTL COOTBETCTBYHOLIMIA Gernok. Hanpumep, ropMoOH WHCYNWH, KOTOPbLIA OTBeYaeT 3a
YpOBEHb caxapa B KPOBM Y MO3BOHOYHLIX, SIBMSIETCS MMEHHO TakuM Genkom. [NpousBoasimii ero rew
MPUCYTCTBYET MOYTU B KaXKAOW KneTke Temna, HO BKIYaeTCsi TONbKO B CTPOro onpefeneHHbIX KreTkax
NOMKeNyaoYHON xenesbl U TONbKO Torga, Korga aTo Heobxoammo. Ha mMonekynsipHOM ypoOBHe 3TO BCe,
4YTo nNOOON reH cnocobeH 3anoXuWTb B CBOW KIETOYHBLIA KOMMbIOTEP: MPOM3BECTU OMNpPenerieHHbIN
XUMMUYECKUA NPoAyKT. Ho reHbl YCreLwHo BbIMOMHSOT CBOM PEMNUKATOPHbIE OYHKLMKW, NMOTOMY YTO 3TU
XMMUYECKME MPOrpammbl HU3KOTO YPOBHS, CO34aBasi Crlol 3a CrioeM KOMMIEKCHBIA KOHTPOMb 1 06paTHYo
CBSI3b, B CYMM€ COCTaBISOT CMOXHble KOMaHObl BbICOKOTO YPOBHS. '€H WHCYNMHA W FeHbl, KOTopble
BKIIIOMAIOT U OTKIOYAKOT €ro, BMECTE 3KBMBANEHTHbI NOSIHOM NporpamMme peryrniMpoBaHusl ypoBHS caxapa
B KPOBM.

To4yHO Tak xe CyLWeCTBYKOT reHbl, KOTOpble coepxaTt ocoOble KOMaHAbl, Kak U Koraa OOSMKHbl ObiTb
CKOMUpoBaHbl OHW CaMW, a TaKkKe Opyrne reHbl 1 KomaHAabl And npon3soacTBa criefyruwnx opraHn3moB
TOro e Buaa, BKIko4Yasda MOJEeKyIApHble KOMMNbHTEPbl, KOTOPble BHOBb BbLIMOJIHAT BCE 3TWU KOMaHAbl B
crnefyoweM rnokoneHnn. Takke CyLeCTBYHOT KOMaHAObl, coobuiatoLine, Kakum 06pa30M BeCb OpraHm3m B
UuesioMm OOJDKeH pearnpoBaTb Ha pa3gpaxuternu, Hanpumep, Korga n Kak OH OOJ1KeH OXOTUTbCA, eCTb,
cnapumBaTbCA, ApaTbCA Unn y6€|’aTb. W Tak ganee.

'eH cnocobeH OyHKLMOHMPOBATL Kak PEnnMKaTop TOMbKO B ONpeAeneHHbix cpegax. o aHanormm c
3KOIOTNYECKON «HULEN» (HABOPOM Cped, B KOTOPbIX OPraHn3M MOXKET BbRKUTbL U MPOU3BECTU MOTOMCTBO)
S UCMONb3yl TEPMUH Huwa Ans Habopa Bcex BO3MOXHbIX cpef, KOTOpble [AaHHbIA pennmkaTop
nobyxaan 6bl K co3gaHuio ero Konuii. Huwa reHa WHCynMHa coaepXuT cpedbl, r4e reH pacronoXeH B
KNeTOYHOM siApe BMECTe C APYrMMU OnpeaeneHHbIMU reHamu, a cama KneTka AoMmkHbIM o6pa3om pacro-
noXxeHa BHYTPM (DYHKLUMOHUPYHOLWLErO OpraHusMa, B €eCTECTBEHHOW cpede, noaxodswen Aans
NoAOEPKAHMS KU3HM U Pas3MHOXEHWUs 3TOro opraHuaMa. Ho cyllecTBYT Takke W apyrve cpegl,
Hanpumep, GuotexHonormyeckne nabopaTopmm, B KOTOPbIX BAKTEPUM FEHETUYECKM N3MEHSIKOT TakK, YTOObI
BKIMIOYNTb UX B TEH, YTO TaKXe KOnupyeT reH UHCyrnunHa. Takne cpeabl TOXe ABNAKTCA 4YaCTbio reHHOMn
HULLKN, KaK N 6ecKkoHe4YHoe MHOXeCTBO OpYyrnx BO3MOXHbIX cpefl, BeCbMa OTJ/IMYHbIX OT TeX, B KOTOPbIX
pa3BuUmcs reH.

He Bce, 4TO MOXHO CKOMUPOBaTb, SBNSAETCA pennukatopoM. PennukaTtop rnobyxxdaem cBoOw cpepy K
ToMy, 4TOBbl OHa €ero ckonmupoBana: TO €CTb, OH AenaeT MNPWYUHHBLIN BKMag B CBOe COOCTBEHHOE
konupoBaHue. (Mosi TepMMHOMOMMSE HEMHOIO OTnu4yaeTcs oT TepMuHonorun [oykuHca. OH HasbiBaeT
pennmMkaTopom BCe, YTO KonupyeTcs, no fnobon npuymHe. To, YTO A Ha3biBat0 PENIMKAaTOPOM, OH Ha3Barn
Obl aKmueHbIM PENMKaATopoM). S eLle BEPHYCb K TOMY, YTO, B 0OLLEM, 3HAUUT AenaTb NPUYNHHBIN BKNa4
BO 4TO-Nn6GO, HO 34eChb 9 UMEK B BuAy, YTO NPUCYTCTBME U ocobasa dusnyeckas cdopma pennukaropa
OYeHb BaXKHbl ONsi TOro, NPOWUCXOAMT KONUPOBaHWe unuv HeT. [dpyrMmmu cnoBamu, ecnv pennukaTop
NpUCYTCTBYET, TO OH KOMMpyeTcs,, HO ecnu Obl ero 3amecTnn nouTy nobow Apyrol oObeKkT, Aaxe
OOBOJIBHO MOXOXMWIN, 3TOT 0OBLEKT He Obin Obl ckonupoBaH. Hanpumep, reH MHCynuMHa nobyxagaeT NuLlb
OLMH MareHbKui atan B OrPOMHOM CITOXXHOM MpoLiecce CBOEN COBCTBEHHON pennukauum (3ToT npouecc
N eCTb BECb XM3HEHHbIV UMK opraHnamMa). OgHako nogaensiowliee 60MbWMHCTBO BapnaHTOB 3TOMO reHa
He ganu Obl KeTkaMm KoMaHAbl NPOVU3BECTM XUMUYECKUIA NPOAYKT, KOTOPbIA CMOr Obl BbINOMHUTE paboTy
WMHcynuHa. Ecnn reHbl MHCynuMHa B KneTkax OTAENbHOro opraHuama 3aMecTUTb crnerka OTNUYHbIMU
MOJieKyrnamMu, 3TOT OpPraHu3m yMpeT (ecnv TONbKO B HEM He MOOOEpPXMBATh XW3Hb C MOMOLLLIO OPYrnX
cpefcTs), a, cnegosaTernbHO, OH HE OCTaBWT NMOTOMCTBA, M 9TU MONEKyrbl He OyayT CKoNMpoBaHbl. Takum
0obpa3omM, KonMpoBaHMe BeCbMa YyBCTBUTENBHO K hmandeckon dopme reHa nHcynuHa. lNpucytcteue aTo-
ro reHa B JOSDKHOM (hopMe U OOIMKHOM MECTE OYEHb 8aXHO LNsi Mpouecca KONMpoBaHMsl, KOTOPbIA
JenaeTt ero pennMkaTopoMm, XOTH CyLLEeCTBYeT MHOXECTBO APYrX NMPUYUH, KOTOpbIe AenatT CBOW BKNag
B €ro pennukaumio.

Hapsgy c reHamm 6ecriopsidoyHblie nocnepoBatenbHocTn A, L, ' n T, wnHoraa HasbiBaemble
OepekmueHbIMU nocriedogamesibHocmsimMu, npucyTcTytoT B [JHK OONbLIMHCTBA XUBLIX OpPraHU3MoB.
OHM Takke KOMUPYKTCSA W nepefalTcs opraHmamam notomkoB. OpHako, ecnu Takad nocre-
O0BaTeNbHOCTb 3amellaeTcsa noyvtu nbon Apyror nNocrnefoBaTeNbHOCTLIO MOXOXEN ASIMHbI, OHA TOXE
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konupyetcsa. Takum oOpasomM, Mbl MOXEM caenatb BblBO4, YTO  KOMUPOBAHWE  Takux
rnocrnegoBaTeslbHOCTEN He 3aBUCUT OT Ux ocobon duanveckon opmel. B oTnmume oOT reHos,
aedeKkTuBHas nocregoBaTenbHOCTb MPOrpaMMon He sABnsieTcd. Ecnv OH 1 BbIMOMHAET Kakyk-TO
dyHKUMIO (2 3TO HEM3BECTHO), TO 3Ta PYHKLMS HE MOXET 3aKNio4aTbCs B NepeHoce nodon nHdopmauumn.
XoTa Takasd nocrefoBaTenbHOCTb KOMMPYETCH, OHAa HEe BHOCUT MPUYMHHBIA BKNag B CBOE COOCTBEHHOE
KOnuMpoBaHue, 1, crieaoBaTeNibHO, HE ABNAETCA PEnnmMKaTopoM.

Ha camom pene aTo npeyBenuueHue. Bce, 4To KOMMpyeTcs [OOIMKHO BHOCUTb XOTb KaKOW-TO
MPUYMHHBIA BKNag B 3TO KonupoBaHue. [edeKTuBHble MOCNeaoBaTerNbHOCTM, HamnpuMep, COCTOAT M3
OHK, 4TOo nosBonsieT KNEeTOYHOMY KOMMbIOTEPY MX KOMMpoBaTb. KNeTOYHbIM KOMMbIOTEP HE MOXET KO-
nMpoBaTb MONEKynbl, OTNNYHble oT monekyn OHK. Bpsg nu ctouT cumtatb YTO-MGO pensimkatopom,
ecrnn ero I'Ipl/ll-II/IHHbII7I BKnag B CBOKO COGCTBeHHyIO pennukaunto Man, XoTa CTporo roeops, pennnkauua
3aBUCUT OT CTeneHu aganTtauun. A onpefento cmerneHs adanmayuu pennukatopa K AaHHOW cpefe Kak
CTeneHb BKMNaga, CAenaHHoro pennmMkaTtopoM B NpoLecc CBOen COOCTBEHHOW pennukaumm B 3TOM cpeae.
Ecnu pennukaTop XOpoLlo agantupoBaH K BOMbLUMHCTBY Cpen HULIW, Mbl MOXEM Ha3BaTb €ro XOpOoLUO
afanTUpoBaHHbIM K CBOer Huwe. Mbl TONbKO 4YTO BMAENW, YTO FEH WHCYNMHA B BbICLUEW CTeneHu
afjantvpoBaH K cBoel Huwe. [edekTuBHas MocrnefoBaTeNbHOCTb MMEET MpeHedpeXxumo manyto
cTeneHb agantauuMu MO CPaBHEHWK C FEHOM WHCYNWHA WU APYrMMU MNOAMMHHBIMUA FEHaMu, HO OHa
ropasgo nyyile agantMpoBaHa K 3TON HuLe, YeM BOMbLUMHCTBO MOJIEKYT.

Ob6patute BHUMaHWe, 4YTO AOfiIi U3MEpPEeHMs CTeneHu ajanTauuyM Mbl OOJDKHbI Y4YeCTb He TOMbKO
paccMaTpvMBaeMbIi PENnUKaTop, HO Takke WM AvanasoH ero BO3MOXHbIX BapuaHToB. Yem Gonee
YYBCTBUTENBHO KOMUPOBaHWE B JAHHOW cpefie K TOYHOM hU3nM4eckoi CTPYKTYpe pennmkaTopa, TeM Bbllle
afanTtauus pennukatopa k 3Toi cpefie. [Ina BbICOKO afanTMpOBaHHbIX PENMKaTOPOB (KOTOPbIE TOMBKO U
3acnyXuBalT Ha3BaHWA PernyMKaTopoB) HEoBXoAMMO pacCMOTPeTb TOMbKO HeGorbluve W3MEeHEeHUs,
MOTOMY YTO MPU 3HAYMTESIbHBIX U3MEHEHMUSIX OHU YxKe He ByayT pennukaTopamu. Tak Mbl pasmbILLIISEM,
3amMellasl pennukaTtop o6beKkTaMu, NMOXOXMMU Ha Hero B o6LMX YepTax. UToObl onpedennTb CTeneHb
afanTaumu K Huwe, HeobxoaMMOo pacCMOTPETb CTeMNeHb adanTaummn pennvkaTopa K Kaxkgoi cpene aTon
HuwK. CrnepoBaTternbHO, HEOGXOAMMO PacCMOTPEeTb Kak BapuaHTbl pennukaTopa, Tak U BapuaHTbl 3TON
cpefbl. Ecnu Gonbluas yacTb BapMaHTOB pennukaTtopa He cymeeT nobyauTb 60sbLUY0 YacTb cpeq HULLIK
K KOMMPOBaHWUIO pennvkaTopa, 3HauuT, Hawa cdopMa pennukaTopa sIBASIETCS BECKOW MPUYMHOW CBOEro
COBCTBEHHOrO KOMMPOBAHUS B 3TOW HULIE, YTO Mbl M UMEEM B BUAY, KOr4a roBOPVM, YTO OH B BbICLUEN
cTeneHn aganTupoBaH K Huwe. C apyroli CTOPOHbI, ecrniv 60NbLUMHCTBO BapuaHTOB pennukatopa oyayTt
KOMUpoBaTbCsl B BONMbLUMHCTBE CPes HULLK, 3HAYUT, JOPMa HaLLEro PennmkaTopa He CrMLLKOM BakHa:
KOMUpOBaHWe BCe pPaBHO Npou3onaeT. B aToM crnyyae Haw pennukatop Aenaet HeGOMbLION NMPUYUHHDIN
BKMaj B CBOE KOMUPOBAHUWE, U €ro Henb3si Ha3BaTb BbICOKO aflanTUPOBAHHBLIM K 3TOW HULLE.

Takum 00pas3omM, cTeneHb aganTauuu pennMkaTopa 3aBWCUT He TOSMbKO OT TOro, YTO pennukaTop
Jenaet B CBOEN OENCTBUTENbHOW cpefe, HO Takke M OT TOro, 4to genano Obl MHOXECTBO APYrux
00beKTOB, BOMbLUMHCTBO U3 KOTOPbIX HE CYLLEeCTBYET, BO MHOXECTBE cpef, OTMMYHbIX OT OEWCTBU-
TenbHon cpegbl. Mbl yXe cTankuBanucb C 3TUM NHOGOMbITHBIM CBOMCTBOM M paHblue. TOYHOCTb
nepegayn B BUPTYyarnbHOW pearibHOCTWU 3aBUCUT He TOSbKO OT TeX peakuuil, KoTopble AEWCTBUTENbHO
BblAaeT MallMHa Ha To, YTo [delcTBMUTenbHO AenaeT Mnosfb3oBaTtenb, HO U OT peakuuii, KoTopble OHa B
JEeNCTBUTENbHOCTU HE BblgaeT, Ha TO, YTO rMonb3oBaTenb B OENCTBUTENbHOCTM He AenaeT. Takas
CXOXECTb MeXAY XM3HEHHLIMWU MpoLeccamMn 1 BUPTYyarnbHOW peanbHOCTbI0 He COBMaeHne, U S KpaTko
3TO 0OBACH!O.

Cawmblin BaxHbIN hakTop, onpeaensiowmnin HULWLY reHa, obbIYHO 3aknyaeTcs B TOM, YTO pennukauuns
reHa 3aBMCUT OT NPUCYTCTBMSA OPYrux reHoB. Hanpumep, pennukaums reHa MHCynuHa menBens 3aBuUCUT
He TONbKO OT NPUCYTCTBUSA B Tene MeaABens BCeX APYrnX reHoB, HO Takke U OT MPUCYTCTBUS BO BHELLHEN
cpene reHoB opyrux opraHnamoB. MeaBeam He MOryT BbbkUTb ©€3 MUK, a reHbl Ansi NPoM3BOACTBaA 3TON
MWLM CYLLLECTBYIOT TOMbKO B APYrMX OpraHm3max.

PasnuyHble BuAbl reHoB, KOTOPLIM ANS pennukauum HeobxoaMMo B3aumodencTBue ApYr C ApYrom,
YacTo cocyllecTByoT B AnuHHbIX Lenodykax OHK, OHK opzaHusma. OpraHusam — 3TO He4yTo, —
Hanpumep, XMBOTHOE, pacTeHne UM MMKpob, — 0 YeM Ha OObIAEHHOM A3bIKE Mbl AYMaeM Kak O >KMBOM.
Ho u3 ckazaHHOro MHOW CregyeT, YTO «KMBOWY», MPUMEHUTENBHO K YacTsAM OpraHuama, OT/IMYHbIM OT
OHK, — aT0, B ny4weM cnyyae, TUTYr, HOCUMbIA Mo obblyato, a He Mo 3akoHy. OpaaHu3M He s8rsemcs
perniukamopomM: OH — 4acTb Cpedbl PennMKkaTopoB, 0ObIMHO camasi BaXkHasi, MOcne BCeX OCTarbHbIX
reHoB, 4actb. OcTaBllasics 4acTb cpefdbl — 3TO TUM €CTECTBEHHON Cpedbl, KOTOPYK MOXET 3aHsATb
OopraHuam (Hampumep, BepLiMHa Fopbl UK OHO OKeaHa), U KOHKPETHbI 0bpa3 XuW3Hu B 3TOM cpene
(HanpvmMep, OXOTHWK WK NapaswT), KOTOPbIA AAEeT OpraHM3mMy BO3MOXHOCTb MPOXWUTb Tam AOCTATOYHO
4onro, 4tobbl NpoM3oLLIna pennmKaums ero reHoB.

Ha noBcegHeBHOM £3blke Mbl roBOpyM 0O «pPa3MHOXeHuUn» OopraHn3mMoB; 3TO OEenCTBUTENBHO
cYMTanocb OAHOW M3 MHUMbIX «XapaKkTepucCTuK XuBbIX 00BbEKTOBY. ,D,pyFVIMVI cnoBaMuy, Mbl CHUTaeM
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opraHuambl pennukatopamu. Ho a1o owmnbo4Ho. OpraHnamel BO BpEMST PA3MHOXEHWS HE KOMUPYMCS,;
elle MeHbLle OHM NOOyxaatT cBoe cobcTBeHHoe KonupoBaHue. OHM CO30al0TCHA 3aHOBO MO YepTexam,
3anoxeHHsiM B [HK opraHmsmoB poautenen. Hanpumep, ecnn cnyyanHo M3MEHUTCA dopMa Hoca
mMeaBes, 3T0 MOXET M3MEHUTb BeCb 06pa3 XM3HW 3TOro MeABedsi, U ero LaHCbl Ha BbbKMBaHWE ONS
«Pas3sMHOXEHMA» MOTYT KaK YBENUUYNTBCS, Tak U yMEeHbWNTbCS. Ho y MeaBens ¢ HoBOM hOpMON HOoca HeT
LIaHCOB ObITb cKoMuposaHHbiM. Ecnin y Hero 6yaeT NOTOMCTBO, TO HOCbl €ro NOTOMKOB ByayT 06bIYHbIMMU.
Ho cTouT TOMBbKO M3MEHWUTb COOTBETCTBYHOLWIMWA reH (ecnu caenatb 3TO cpasy Xe nocrne 3adatus
MeaBeas, Heob6Xo0AMMO M3MEHUTb TONLKO OAHY MOMeKyny), u y noboro notomka 6yaeTt He TOMbLKO HOBas
dopma Hoca, HO U KONMUWM HOBOFO reHa. OTO MoKasbiBaeT, YTOo dhopMa KaKOoro Hoca 3aBWCUT OT 3TOro
reHa, a He oT (POpMbl Kakoro-nMbo npenplgywlero Hoca. Takum obpasom, cdopma Hoca mMeaBedsi He
AenaeT NpUYNHHOrO BKNada B hopMy Hoca ero notomka. Ho popma reHoB MeaBeas Aernaet Bknaj Kak B
cBoe cobCTBEHHOE KONMpoBaHue n bopmy Hoca MeaBeas, Tak U B (oopMy HOCa ero MOTOMKOB.

Takum 06pasom, opraHMam — 3TO HernocpeACcTBEHHas cpeaa, KonupytoLasa pearnbHble pennukaTopsbi:
reHbl 3TOro opraHvama. TpaauUMOHHO HOC MeaBens v ero Geprory KnaccuduumpoBany Bbl Kak XXUBoW K
HEXMBOWN 06BEKTbI COOTBETCTBEHHO. OIHAKO KOPHWN 3TOr0 pasnuuMs He yXOAAT B Kakyko Gbl TO HM GbINO
CYLLIECTBEHHYIO pa3HuLy. Ponb Hoca meaBens, B OCHOBHOM, He OTnnyaeTcsa oT ponu ero 6epnoru. Hu To,
HW OpYyroe pennuKkaTopoM He SIBMSeTCsl, XOTSA NOCTOSIHHO CO3[aloTCs HOBble NMpUMepbl U TOro, U ApYroro.
M Hoc, n Gepnora — 3To BCEro NuLUb YacTu cpedbl, KOTOPO MaHUMYNUPYIOT reHbl MedBeas B npouecce
cBOel pennukaLmm.

OTO NOHMMaHWe XM3HU, OCHOBAHHOE Ha reHax, — paccMmaTpuBalolLee OpraHM3Mbl Kak YacTb cpefbl,
OKpy)XXatoLlen reHbl, — ObIfI0 HESIBHOM OCHOBOW OuonoruvM co BpemMeH [dapBuHa, HO ero He 3amedanu
noutn Ao 1960-x rogoB 1 He A0 KOHLUa noHumanu Ao nosesneHus Tpynos Puyapaa doykuHca The Selfish
Gene' (1976) n The Extended Phenotype'® (1982).

Tenepb 1 BEPHYCb K BOMPOCY O TOM, SABMSIETCS NN XU3Hb hyHOAMeHTarnbHbIM BNeHneM npupoasl. A
yXXe npegocTeper oT peaykUMOHUCTCKOrO OOMNYLUEHUsl, YTO UCXOAsilUMe SBEHUs, NogoOHbIe KU3HW,
HenpeMeHHO MeHee (hyHAaMeHTarnbHbl, YeM MUKPOCKOMMYECKMe usndeckne seneHusi. Tem He MeHee,
BCE, YTO 4 TOMbKO YTO FOBOPUST O TOM, YTO TaKOE XKU3Hb, KaXXETCA HanpaBfeHHbIM Ha TO, YTO 3TO BCEro
nnwb NOBOYHbIN 3¢hdEKT B KOHLE ANMHHOM Lienoyvkn noboyHbIx addekToB. [1eno He TONbLKO B TOM, YTO
npedckasaHuss Gnonorum, B NpUHUMNE, CBOAATCS K npeackasaHusaM (pusmkn, a B TOM, YTO TO e camoe
npoucxoout ¢ obbAcHeHUAMU. Kak s yxe ckasan, Benuvkue obbscHUTenbHble Teopuu [apsuHa (B
COBPEMEHHbIX BEpPCUAX, NpeanoXeHHbIX, Hanpumep, JOYKMHCOM) U COBpPEMEHHOW BUOXUMUKN sessromces
peayKTUBHbIMU. XXuBble MOMNEKYNbl — reHbl — 3TO BCEro NULLb MOMEKYMbl, KOTOPble NOOYUHSIOTCA TeM
)Xe caMbiM 3aKOHaM (PU3UKM U XMMUK, 4YTO U HexmBble. OHM He cofepaT 0coboro BelecTBa 1 He UMEIOT
0cobbix dmanyveckmx cBolctB. OHM NPOCTO OKa3bIBAKOTCA pennMkaTopamMu B OMNpedeneHHbIX cpeaax.
CBOWNCTBO pennvKkaumMvM B BbICLUEN CTEMNEHU KOHTEKCTyalnlbHO, TO €CTb OHO 3aBMCUT OT 3aMbICIIOBaTbIX
JeTanen okpyxatoleln cpedbl pennukatopa: 00bekT MOXeT ObITb PennMKaTopoM B OOHOW cpefde U He
ObITb MM B gpyron. CBOMCTBO ajanTauun K HULLE Takke 3aBMCUT HE OT MPOCTOro ou3n4ecKkoro CBONCTBa,
NpUCyLLLEero pensimkaTopy B JaHHOE BPeMS, a OT CIeACTBUN, KOTOpble 3TOT pensimkaTtop MOXET Bbi3BaTb B
Oyaywiem B TUNOTETUYECKMX YycroBusix (T.e. B BapuaHTax 3Ton cpegpbl). KoHTekcTyanbHble 1
rMNOTEeTUYECKME CBOMCTBA B CYLLHOCTM MPOM3BOAHbI, MO3TOMY CITOXHO MOHSTb, KakuM 06pa3om sBneHue,
XapakTepmnsyemoe TOSIbKO TaKMMm CBOMCTBaMU, MOXeET ObiTb (pyHAaMEHTarnbHbIM SBNEHNEM NPUPOAbLI.

Uto kacaeTcs (PU3MYECKOro BIUSHUS >KU3HW, BbIBOA TOT XK€ CaMbli: CINeACTBUS XKMU3HU KaXKyTcs
npeHebpexumo Manbl. Begb Bce Mbl 3HaeM, 4YTo nnaHeta 3emfis — 3TO €OQMHCTBEHHOE MECTO BO
BCEJIeHHOW, rAe CYyLLEeCTBYET W3Hb. Be3ycrnoBHO, Mbl He BUAENV CBMOETENLCTB CYLLUECTBOBAHUSA XU3HU
rae-To elle, NosTOMy, Aaxe €criv OHa AOCTaTOYHO LUMPOKO pacnpocTpaHeHa, ee CreacTBUs CIIULLIKOM
mManbl Ans  Hawero BochpuATua. 3a  npegenamMu 3eMnvM Mbl  BUOWM  aKTUBHYIO  BCEMNEHHYH,
NepenoniHeHHy0 Pa3HOOBpPa3HbIMU  MOLLHBIMKW, HO abBCOMIOTHO HEXMBLIMKU Mpoueccamun. anakTuku
BpaluatoTcs. 38e3abl CKUMAaOTCH, BCMbIXMBAIOT, FOPAT, B3PbIBAOTCA U pa3buBaloTCA Ha MenKMe KYCOUKU.
BbicoKoaHepreTUyeckme YacTulibl, 3NEKTPOMarHUTHbIE U rpaBUTALIMOHHBLIE BOMHbI pacnpoCTpaHATCS BO
BCEX HanpaBneHusx. M kaxeTcs He 04YeHb BaXKHbIM, €CTb 1M CPeaun BCeX 3TUX TUTaHUYECKUX NPOLECCoB
XU3Hb. KaxkeTtcs, 4yTo 6yOb TaM XM3Hb, OHa HWYYTb He MOBNMANa Obl HA Ha OOWH M3 3TUX NPOLIECCOB.
Ecnn 6bl orpoMHas conHeyHas BCMbIlLKAa OKpyxuna 3emmo, 4YTo camo no cebe C TOYKM 3peHust
acTpou3nNKn cobbiTME 3HauMTenbHoe, Halwa 6uocdepa MrHoBeHHO cTana 6bl CTepWUnbHOW, HO 3Ta
kaTacTpodpa nosnusina 6bl Ha CorHUe Tak e, Kak Kanna A0XAA BMUSIET Ha M3BEepraroluincsl ByrKaH.
Hawa 6uocdepa, npvHUMasi BO BHUMaHUE ee Maccy, 3Hepruo unu niobyio nogobHyo acTpoduanyeckyio
Mepy €e 3HauMMOCTU, — MpeHebpexnMo Manasi yactuyka gaxke 3emnu, ga U TPHOM3M acTPOHOMUM
COCTOUT B TOM, YTO COSTHEYHasi CUCTEMA, B CyLLUHOCTU, cocTouT M3 ConHua u Konutepa. Bece octanbHoe
(Bkntoyas 3emno) — «nNpocTo npumecu». Bonee Toro, conHeyHasi cuctema — npeHebpexumo Manas

™ «3ronCTUYHBIN reHy.
'8 «PacluMpeHHbIn deHoTUM».
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coctaBnswllas Hawen Manaktuki, MnevHoro yTn, KOTOpbIN cam Mo cebe Hu4em He MpumevaTeneH
cpeaun MHOXeCTBa OpPYrMX B M3BECTHOW BCENEHHOW. Taknm obpas3om, KaxeTcsd, YTo, kak ckazan CTueeH
XOKuHr: «YenoBeyeckas paca — 3TO BCEro IMb XMMUYECKUI MYCOP Ha NfiaHeTe CpeaHnx pasmepos,
KOTOpas BpaljaeTcsi Mo opbute BOKPYr BeCbMa CpedHeNn 3Be3fbl, B €e BHELLUHEM MPOCTPaHCTBE cpeau
COTEH MUNNMapaoB ranakTuk».

Takum obpasom, obLLeNprMHATOE B Halle BPEMSI MHEHME, YTO XM3Hb, Aarnekasi OT Toro, 4Ttobbl 6biTh B
LEeHTpe, reoMeTpuU4eckn, TEOPETUYECKM NN NPaKTUYECKM, MOYTU HEMOCTWKMMO HEBaXHa. B cBeTe aToro
Buonorms umeeT TOT Xe cTaTyc, 4To u reorpacdus. 3Hate nnaH Okcdopaa BaKHO ANiS TeX, KTO B HEM
XMBET, HO Be3pa3nuyHo AN Tex, KTo HMKoraa Tyaa He noegdeT. [ogobHbiM 06pa3om KaXeTcs, YTO XKU3Hb
— 3TO CBOWCTBO KaKOW-TO y3KOM 00nacTu nnun, BO3MOXHO, 0bnacter BCeneHHon, doyHaaMeHTanbHoe ans
Hac, NOTOMY YTO Mbl XXUBEM, HO HE UMeIOLLIEe HU TEOPETUYECKOM, HU NPaKTUYECKON PyHAaMeHTansHOCTU
B 6onee KkpynHon cxeme BCero.

YOnBUTENbHO, HO 3TO BHELLHEE nposasJiieHne BBOOUT B 3a6ny>|<,u,eH|/|e. HenpaB/J,a, YTO XXM3Hb HE BaXXHa
B CBOUX CbI/I3VI‘-IeCKVIX cnencTeBudax, na um TeOpeTVI'«-IeCKOI7I I'IpOVI3BO,CI,HOl7I OHa He ABJAETCA.

Utobbl coenaTb NepBbif War K O6GbACHEHUIO 3TOrO, MO3BOSIbTE MHE OOBACHUTL CAenaHHOEe MHOW
paHee 3aMeyvyaHue, 4YTO XM3Hb — 3TO PasHOBMAHOCTb (POPMMPOBAHWUS BUPTYyanbHOW pearnbHocTU. A
MCMonb30Ban CMoBO «KOMMbIOTEPLI» AN 0603HAYEHNA MEXaHU3MOB, BbIMOSHSIOWMUX reHHble MPorpammbl
B KMBbIX KrneTkax, HO 3TO cnuwkom obwasi TepmuHonorns. [lo cpaBHeHWIO C YyHMBepcarbHbIMM
KOMMbOTEPaMK, KOTOPble Mbl MPOU3BOAMM WCKYCCTBEHHO, B HEKOTOPbIX OTHOLUEHWMSX OHW JdenaioT
Gonblue, a B ApyrMx — MeHblle. X He Tak yx ferko sanporpaMMmupoBaTtb Ans 06paboTku CrioB wim
pasnoxeHus Ha MHoXuTenu Gonblwunx vmcen. C Opyron CTOPOHbI, OHW OCYLUECTBASIOT OYEeHb TOYHOE
MHTepaKTUBHOE yrpaBreHne peakumMsamMmn CloXHON cpefpbl (OpraHMama) Ha BCe, YTO TOMbKO MOXET C Hen
npousontn. W 31O ynpaBneHue HanpasneHo Ha TO, 4ToObl BbI3BaTb OMNpPeAerieHHoe OTBeTHOoe
BO3OEeWNCTBUE cpefbl Ha reHbl (@ UMEHHO, pennMuupoBaTh MX) Tak, YTOBbl CyMMapHoe BO3O4eNCTBME Ha
HMX BbINO HACTOMbKO HE3aBMCUMMbIM OT MPOUCXOOALLEro BOBHE, HACKONLKO 3TO BO3MOXHO. OTO BonbLue,
YeM MPOCTO BbluUCIIEHNE. DTO Nepefada B BUPTYarbHON peanbHOCTU.

CpaBHEHNE XM3HU C YerIOBEYECKOM TEXHOSIOrMen BUPTYyaribHOW pearnbHOCTU He CcoBeplleHHO. Bo-
nepBblX, XOTHA FeHbl, Kak 1 MONb30BaTeNb BUPTYanbHON peanbHOCTU, HaxoasTcs B cpede, nogpobHoe
CTPOEHME N NOBeOEeHNE KOTOPOW onpeaerneHbl NporpamMmmMon (KOTOpyr 1 3aknodaroT B cebe camu rebi),
reHbl He owywarom HaxoxO0eHusi B 3TOW cpefe, NMOTOMY 4YTO OHM He CMOCOOHbI HM YyBCTBOBATb, HU
owywaTb. [oaTomy, ecnu opraHnsm - 3TO nepefada B BUPTyanbHOW peanbHOCTU, onpedensemas ero
reHamu, TO 9To nepepava 6e3 3putenen. Kpome Toro, opraHmamMm He NPOCTO NepeaaeTcs, OH co3aaeTcs.
[ns aToro HegoCTaTOMHO «0OMaHYTb» reH, YTOObl OH MOBEpW1, YTO BHE €ero ecTb opraHnam. OpraHuam
TaM JeNCTBUTENBHO eCTb.

OpHako 3TU oTnnuMsa He BaxHbl. Kak A yxXe ckasan, ecs nepefada B BMPTyanbHOW pearibHOCTU
dur3nyeckm NpousBoanNT nepepaBaemylo cpefny. BHyTpeHHasa vacTb noboro reHepaTopa BUPTYarbHON
peanbHocTK B [Npouecce nepefayum — 3TO B TOYHOCTM peanbHas hmsmdeckast cpena, npovsBegeHHas,
4YTOObl UMETbL CBOWCTBa, OnpeferieHHble B nporpamme. [eno B TOM, YTO Mbl, Nonb3oBaTenu, nHorga
WHTEpnpeTupyem TO, YTO OaeT MOXOXMEe OLUYLIeHUs, Kak Apyryio cpedy. YUto kacaeTcsi OTCYTCTBUS
nonb3oBaTens, AaBaWTe $sIBHO pPacCMOTPMM €ro pofb B BUPTyanbHOW peanbHocTU. Bo-nepBbix,
BO30ENCTBOBATb Ha MepefaBaemyld cpedy, 4YTobbl OWYTMTb OTBETHOE BO3L4ENCTBME — APYrUMHU
crnoBamu, He3aBUCMMO B3aMMOLEWCTBOBaTb CO cpefoi. B Guonornm aTy pornb urpaeT BHELIHASA cpefa
obutaHus. Bo-BTOpbIX, 0becneunTb HamepeHue, cToslee 3a nepegadven. ATo BCe paBHO, YTO CKasaTb,
4YTO GECCMBICNIEHHO rOBOPUTbL O KOHKPETHOW CUTyaLun Kak O nepegaBaeMon B BUPTyarnbHOW pearnbHOCTH,
€CNn He CYLLIECTBYET MOHATUS TOYHOCTM UITM HETOYHOCTU nepepadn. A ckasan, YTo TOYHOCTb nepenayv
— 970 OnmsocTb (kak ee BOCMPUHUMAET MONb30BaTeNb) NepenaHHOW cpedbl K TOW, KOTOPYH
HamepeBanucb nepegatb. HO YTO 3HAUUT TOYHOCTb ANS Cpeabl, KOTOPY HUKTO HE BOCMPUHUMAET U He
HamepeBaeTca nepefatb? TOYHOCTBIO 34eCh ABNAETCA CTEMEHb adanTalum reHoB Kk cBoen Huwe. Cne-
aysa Teopun aponoumn [lapBuHa, Mbl MOXEM cCAenaTb BbIBO4 O «HAaMEpeHWn» reHoB nepedatb cpeay,
koTopas bygeT ux pennuumpoBaTb. eHbl BIMUPAOT, €CNM HE OCYLLIECTBNSAIT 3TO «KHAMEPEHUNEY» TaK e
3(PHEKTUBHO UNN PELLUMUTENBHO, KaK KOHKYPUPYIOLLME C HUMU FEHBI.

Takum 0bpasom, KU3HEHHblE MPOLECCHl U Nepeaayn B BUPTyanbHOW pearnbHOCTU, XOTs, Ha NepBbIi
B3rnsg, W ganekue gpyr oT Apyra, OkasblBalOTCs MPOLLECCOM OAHOro popa. M Te un gpyrue cogepxat
dusnyeckoe BonmnoweHne obwmx Teopun o6 okpyxatowen cpege. B oboux cnyyaax atu Teopuum
Mcnonb3yrwT And MNOHUMaHuA 3TOMN cpedobl WU WHTEPaAKTUBHOIO ynpaBlneHunAa He TOJIbKO ee
HenocpeacTBEHHLIM BHELUHMM NPOSIBIIEHWMEM, HO M AeTarnbHOW peakumen Ha obLume pasgpaxutenu.

leHbl codepxam 3HaHue O cgoux Huwax. Bce, 4TO wMMeeT dyHOAMEHTAmNbHYIO Ba)XXHOCTb
OTHOCUTESNBHO SBMEHUS XXWU3HWU, 3aBUCUT OT 3TOrO CBOWCTBA, a He OT pennvKaumu kak maxkogod. Takum
obpasoM, Tenepb Mbl MOXEM MONbITaTbCA pacwmpuTb obCyxaeHve 3a npegensl pennukatopos. B
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NPUHUMNE, MOXHO MpeacTaBUTb BWA, FeHbl KOTOPOrO HECNOCOOHbI K pennnkauum, HO BMECTO 3TOro
ajanTupoBaHbl K COXpaHeHuo cBoen usmyeckon ¢GOpMbl, HEW3MEHHOW MNPU  MNOCTOSIHHOM
CaMOCTOATENIBHOCTM U 3aliMTe OT BHELWHWX Bo3dencTBui. ManoBeposiTHO, 4TO Takon Bug OypeTt
pa3BMBaTbCA €CTECTBEHHO, HO €ro MOXHO 6bino Obl CO34aTh MCKYCCTBEHHO. TOYHO TakK Xe Kak CTeneHb
ajanTtauumn pennukatopa onpenensieTcs Kak CTeneHb MPUYMHHOIO BKNada, KOTOPbI OH AerniaeT B CBOH
COBCTBEHHYO pennunkaumioo, MOXHO ONpedenuTb CTeneHb agantaumm 3TUX HEePEensIMKaHTHbIX FEHOB Kak
cTeneHb BKnaga, KOTOPbIN OHW AenalT B CBOe COBCTBEHHOE BbKMBAHWE B KOHKPETHOM dhopme.
PaccmoTpum BuA, reHamu KOTOPOro sIBNSAOTCHA Y30pbl, BbiTpaBrneHHble B anmase. OO6blyHbI anma3s
Cny4yamHoOnW POpMbl MOXET BbPKMBATb B T€YEHME MHOIMMX 3p, B LUMPOKOM AuanasoHe YCroBMK, HO ero
dopma He aganTUpoBaHa K BbDKMBaHWIO, NOTOMY YTO anMas ApYro opMbl TOXE BLDKMBET B MOXOXMUX
ycnoBusix. Ho ecnu reHbl Hawero runoTeTMYeckoro BuAa, 3aKoAWPOBaHHblE B anmase, 3acTaBaAT
opraHuam BecTu cebs Takum 0b6pas3om, YTO, HaNnpPUMep, 3aLLMTAT BbITPABMEHHYIO MOBEPXHOCTb anMasa oT
KOppO3uun BO BpaxaebHow cpefe, OT ApYrMx OpraHM3MoB, MbiTALWUXCS BbITPABUTL Ha €r0 MOBEPXHOCTU
OPYrylo MHPOPMaLUMIo UM OT BOPOB, KOTOpbIE paspexyT ero, OTNONMPYKT W cAenawT M3 Hero apa-
FOLIEHHBIN KameHb, TO anvas OygeT coaepxaTb MCTUHHbIE aganTauuy AN BbDKMBAHMSA B 3TUX cpedax.
(Kctatn, gparoueHHbIi kKameHb delicmeumesisHO obnagaeT CTeneHblo agantaumn Onsi BbDKMBaHUS B
cpene coBpemeHHon 3emnu. Jltoan uwyT HeobpaboTaHHble anMasbl U U3MEHSIIOT MX hopMy, co3aaBas
AparoueHHble kamHW. Ho Bedb nMoamn vwyT AparoueHHble KaMHU U COXPaHAT ux chopMy. Tak 4To B 3TOM
cpene chopma aparoLeHHOro KaMHsi AenaeT NPUYMHHLIA BKNaza B CBoe COGCTBEHHOE BbKMBAHUE).

Kak Tonbko OCTaHOBWUTCH MPOM3BOACTBO 3TUX WMCKYCCTBEHHBIX OPraHM3moB, MHOXECTBO MpUMepoB
KaXKOoro HepeniuKaHTHOTO reHa YyXXe He CMOXeT YBEeNUUYUTbCA. HO OHO M He YMEHBLUUTCSA, NoKa 3HaHwue,
KOTOpOE COAEepXaT 3TW reHbl, OyaeT AOCTaTOYHbIM AN NPOBEeAEHNS CTPaTErMmn BbDKMBAHNSA 3TUX rEHOB B
3aHMMaeMON MMU Huwe. B KOHUE KOHLOB, AOCTAaTOMHO KpynHas nepemeHa B cpefe obuTaHus unu
NCTOLLIEHNE, BbI3BAHHOE HECYACTHbIMU Cry4asiMu, MOXET CTepeTb STOT BUA C nvua 3emnu, HoO BMECTe C
TEM OH MOXET BbIXMBaTb TaK e [OJr0, Kak MHOXECTBO BMOOB, BO3HMKAIOLLMX €CTECTBEHHbLIM MYTEM.
leHbl Takmx BOoB obnagaltoT BCEMU CBOWCTBaMM pearnbHbIX FEHOB, KpOMe pennukaumu. B yactHocTw,
OHW cofepXaT 3HaHue, Heobxoammoe, YToObl NepefaTb UX OpraHM3Mbl TOYHO TaK Xe, Kak 3TO AenatoT
peanbHble reHbl.

O6WmMM bakTopoM Mexay PennuMKaHTHbBIMA U HEePENNMKAHTHBIMW TFEHaMWU SABMSIETCS 8blKUBaHUEe
3HaHus, a He 0bA3aTenbHO reHa unu nboro apyroro duandeckoro obwvekta. MoaTomy, CTporo roeops, K
HVLWe ajanTUpyeTcs WUnu He ajanTupyeTcs Kakas-TO 4YacTb 3HaHudA, a He uandeckui obbekT. Ecrniun
aganTaums NPoOMCXOAMT, TO Y 3TOrO 3HAHUS MOSIBNSIETCS] CBOWCTBO: OAHAaXAbl peanv3oBaBLUUCH B 3TOW
HULWe, 3HaHWe BydeT CTpeMuTbCcsa ocTaBaTbCH Tam. B crnyyae ¢ pennukatopom usmyeckuin martepuvan,
ero peanu3ylowui, HeNpepbiBHO W3MEHSIETCS: HOBas Komus cobupaeTcs U3  HepennMKaHTHbIX
COCTaBMNAKWMX NPU  Kaxgow pennukaumv. HepennukaHTHoe 3HaHME Takke MOXeT YCheLlHo
peanunsoBbIBaTbCA B Pas/iuyHbix uanyeckux dopmax, Kak, Hanpvmep, Korga 3anucb KnacCcuyeckoro
3BYKa NepeBOAWTCH C BMHUIOBOW MAACTMHKM Ha MarHUTHYIO NEHTY, a MOTOM Ha KOMNakT-guck. MoxHo
npeacTaBvTb APYrON UCKYCCTBEHHbIV XMBOW OpPraHu3M C HepensiMkaHTHOM OCHOBOW, KOTOPbIN nocTynan
Obl TOYHO TaKke, NCMOMb3ys KaKOyl BO3MOXHOCTb AN KONMPOBAHMSA 3HaHWUSA, codepXallerocs B ero
reHax, Ha camylo HadexHyl u3 AOCTYnHbIX emy cped. MoxeT ObiTb, OAHaXAbl 3TO CAenalT Haluu
MOTOMKW.

A cuntalo HenpaBuribHbIM Ha3biBaTb OPraHN3Mbl 3TUX MMNOTETUYECKUX BUAOB KHEXMBLIMUY, OOHAKO
TEPMWHOSIOMNS HE TaK Y BaxkHa. [leno B TOM, 4TO HECMOTPS Ha TO, YTO BCA U3BECTHas XMU3Hb OCHOBaHa
Ha pennukaTopax, OHa CTPOWUTCH BOKPYr OOHOro sABNeHus — 3HaHusA. Mbl MOXeM daTtb ornpefeneHue
aganTaummn HenocpeacTBEHHO Ha OCHOBE 3HaHUA: OOBbEKT aganTUpyeTCs K CBOeN HuLe, ecnu peanusyet
3HaHWe, 3acTaBnsoLLee 3Ty HULLY COXPaHATb CyLLeCTBOBaHWE 3TOro 3HaHus. Mtak, mbl npubnukaemcs K
npuyrHe pyHaaMeHTanbHOCTM Xu3HW. 2KU3Hb COCTOUT B (DM3NYECKON peanu3aumn 3HaHus, a B rnaese 6
Mbl BCTpeYanu 3akoH (OU3uKM, MpuHUMN TbIOPUHra, KOTOPbIM Takke 3akmyaetcsa B (HU3NYECKON
peanu3aumm 3HaHus. OH rMacuT, YTO MOXHO peanu3oBaTb 3akoHbl (PU3UKWM, B WX MPUMEHUMOCTM K
Ka>Kaon hmn3nyeckn BO3MOXHOW cpefe, B NporpamMmmax Ans reHepaTtopa BUMPTyarnbHOW peanbHOCTU. [eHbl
N ecTb 3T nporpammbl. A He TONbKO OHWU, HO U BCE OCTalbHbIE NPOrpamMMbl BUPTYarbHOM pearnbHOCTH,
KOTOpble hM3NYECKN CYLLECTBYIOT UNn Koraa-nvbo 6yayT cyliecTBoBaTb, — 3TO NPSMblE UMW KOCBEHHbIE
cneacTBuA >kM3HW. Hanpumep, nporpamMmbl BUpTyanbHOM pearnbHOCTH, obpabaTtbiBaemble HalMMu
KOMMNbOTEPAMU UMM HALIMM MO3IOM, — OTO KOCBEHHble CrefCTBUS YEriOBEYECKON >XM3HWU. Takum
0o6pa3oMm, XU3Hb — I3TO CPeAcTBO (No-BMOMMOMY, HeobxoauMmoe CpefcTBO) peanusaumMn B npupoge
CNeACTBUIA, O KOTOPbLIX FOBOPUT MPUHLIMN ThIOpUHTa.

OT10 O0OHagexvBaeT, HO elle HegocTaToMHO Anst Toro, YToObl onpegenAatb XW3Hb Kak
cbyH,u,ameHTaanoe sBrneHne. A Bce elle He onpegenun, 4To camMm npuHUun TbI'OpMHFa nmeet craTtyc
d)pr,ameHTaanoro 3akoHa. CkenTuk mor Obl nocnopuTb, YTO OH HE MMEET TaKoro crtaTtyca. OT0 3aKOH 0
(bI/I3VI‘-IeCKOI7I peann3aunn 3HaHUA, N CKENTUK MOI Obl nMocuMTaTb, YTO 3HAHWE — 3TO MOHATME CKopee
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OrpaHMYEHHOE aHTPOMOLEHTPUYECKoe, YeM dyHAameHTanbHoe. TO eCcTb 3HaHWe — 3TO OfHa U3 Tex
BELLEeN, KOTopble BaXKHbl AJ1S1 HAC U3-3a TOro, YeM Mbl SIBIIIEMCS — XUBOTHbIMU, Ybs 3KONOrMyeckast Hu-
LA 3aBMCUT OT CO34aHUSA U NPUMEHEHUS 3HaHUS, — HO KOTOpble He BaXkHbl B aOCONIOTHOM cMmbicne. [ns
Koarbl, 3KOJIOMMYEeCKasi Hua KOTOPOro 3aBWMCUT OT SBKANUMNTOBbLIX JIMCTLEB, BaXXEH 3SBKANUMT; AnNs
obnapgaroLwmx 3HaHMeM npumaToB Homo sapiens BaXXHO 3HAHME.

Ho ckentuk owunbcsa Obl. 3HaHMEe BaXXHO He TOMbKO Anst Homo sapiens v He TONMbKO Ha MnaHeTe
3emnsa. A roBopwn, YTO HanMM4Yne WU OTCYTCTBME 3HAYUTENLHOrO (PM3NYECKOro BMUSHWUS Kakoro-nnbo
obbekTa He fABMSIETCS pewawwmm Ans ero dyHaameHTanbHOCTM B npupoge. Ho 3To cyliecTBeHHO.
[aBante paccmoTpum actpodumsnyeckme cneacTems 3HaHus.

Teopusa 3Be34HON 3BONIOLUM — CTPYKTYPbI U pa3BUTUSA 3BE30 — OHAa U3 YCNELUHbIX UCTOPUA HayKu.
(ObpaTtute BHUMaHME Ha HecooTBeTCTBME TepmuHornornn. CrioBo «aBonwouusi» B (pu3nke o3HayaeT
pasBuUTME WM NPOCTO ABWXEHME, @ HEe M3MeHeHue u otbop). Becero nuwb Bek Hasag HensBecTeH Obin
OaXe UCTOYHMK COMHEYHOM aHepruu. Jlyywasa manka Toro BpemMeHu gaBara TOSbKO JTIOXKHbIN BbIBOA, YTO
Kakmm Obl HYM Obln UCTOYHUK ero 3Heprun, ComnHue CMOXEeT CBETUTb He Gonblue cTa MWUINIMOHOB feT.
MHTepecHo, YTO reonor 1 NaneoHTONOM yXe 3Hanu U3 UCKonaembiX CBUAETENbCTB XMn3HW, 4To ComnHue
OOIDKHO ObINo cBeTUTb Ha 3emne, No KpamHen mepe, Munnuapg net. 3atem 6bina OTKpbiTa saepHast
dusmka, KOTOPYI MOMHOCTLIO MPUMEHUNN K uU3nKe BHYTpeHHUX obnacten 3Be3g. C Tex nop
cchopmmpoBanacbk Teopust 3Be3gHon asonouun. Ceryac Mbl NOHMMaeMm, novemy 3Besgbl cBeTaAT. [ns
BoNbLIMHCTBA TUMOB 3BE3[ Mbl MOXEM OnpedenqTb TemnepaTypy, UBeT, APKOCTb U AnamMeTp Ha Kaxaon
CcTagun CyLlecTBOBaHUS 3Be3fbl, Y3HATb AMWTENbHOCTb KaKOOW CTaguu, ckasaTb, Kakue 3SMneMeHTbl
3Be3a co3fjaeT B Mpouecce siAepHOW TpaHcMmyTaumm M T. g. OTa Teopusa Obina npoBepeHa U
noaTBepxaeHa HabnogeHusmm ConHua n apyrux 3sesg.

Mkl MOXXeM MCnonb3oBaTh 3Ty TEOPUO ANs NpeackasaHus oyayuwero pa3sutus ConHua. OHa rnacurT,
yto ConHue GygeT npogomkaTb CBETUTb C OOMbLUIOK CTabUNBHOCTLIO B TEYEHUE eLle NPUbnmM3nTensHoO
NSTU MUNNMaPOOB NET; 3aTeM €ro HacTOSALWNA AuameTp YBENMYUTCS NPUMEPHO B CTO pas, U OHO CTaHeT
TMraHTCKOM KpacHOW 3Be3[oN; 3aTeM OHO OyaeT nynbcuMpoBaTb. BCMbIXHET, NPEBPATMBLUMCL B HOBYHO
3Be3[y, paspyLMTCsa U OCTbIHET, B KOHEYHOM UTOre, CTaB YepHbIM KapnvkoM. Ho npounsongeTt nu Bce 3710
¢ ConHueM Ha camoM pene? Heyxenu kaxgas 3Be3da TakoW e MacCbl M COCTaBa, KoTopas
cchopmmpoBanack 3a Heckomnbko MunnuapgoB neT go ComnHua, yxe crana KpacHbIM [MraHTOM, Kak
npeackasbiBaeT Teopus? inn BoamoxxHO nu, YTo HEKOTOpPLIE, HA NEPBbLIV B3rMNsiA, HEBaXKHbIE XMMUYECKME
Mpouecchl Ha ManbiX NnaHeTax, KOTopble BpallalTcst Mo opbute aTux 3Be3d, Mornn n3aMeHUTb TedeHne
SOEPHbIX U TPaBUTALMOHHbBIX MPOLECCOB C HeMamepumo BGonbluen maccon n aHeprmen? Ecnu ConHue
CTaHEeT KpacCHbIM MMraHToOM, OHO MOrnoTUT K paspywnt 3emnto. M ecnun Kk Tomy BpeMeHu Ha 3emne Bce
ewe, pmsmMyeckn Unm MHTENNEeKTyanbHO, OyayT XUTb HAlUM MOTOMKM, OHW, CKOpee BCEro, He 3axoTsT,
4yT06bI 370 Npomnsowwno. OHu ByayT AenaTtb BCe, YTO B UX cumax, YTobbl NpeaoTBpaTnTh 3TO.

OuyeBWAHO N TO, YTO OHM HUYErO HEe CMOTYT caenaTb? besycrnoBHO, Halla CoBpeMeHHasi TEXHOMOMms
CINULLIKOM HUYTOXHA, YTobbl caenatb 3T0. Ho HM Halwa Teopusi 3Be34HON SBOMOLMM, HU Kakas-To apyras
N3BECTHAas HaMm (M3nKa He AaeT NPUYMHbBI CYUTaTh, YTO 3Ta 3adava HEBO3MOXHA. HanpoTus, Mbl yxe
3HaeM B 00LWKX YepTax, B YeM OHa OygeT 3akmnovaTbes (a2 MMEHHO, B yaaneHum matepum ¢ ConHua). Ny
Hac eCcTb HEeCKONbKO MWNNMapAoB neT, 4YToObl YCOBEPLUEHCTBOBATb HALUM MOSycChipble MNaHbl K
NMPUMEHNTb UX Ha MNPaKTUKe. Ecnn Hawm notomkm cnacyT cebsa Takum 06p330M, 3HaA4YUT Hawa
COBpEMEHHasi Teopusi 3Be3JHOW 3BOSMOLUMM B MPUMEHEHUM K KOHKPETHOW 3Be3ge AaeT abComnTHO
HenpasmanbM oTBeT. A NpnynHa 3TOro 3aKrn4yaeTcda B TOM, YTO OHa He y4uUTbiBaeT BIIUAHUNE XU3HU Ha
3Be3Hyt0 aBontoumto. OHa yunTbiBaeT Takue yHaamMeHTanbHble randeckne BAUSIHUS Kak sigepHble U
3NEKTPOMAarHUTHbIE CUMbl, FpaBUTaLMS, TMOPOCTaTUYECKOE 1 paguaumMoHHOE AaBrEHNE, HO HE XKM3Hb.

Moxoxe, 4TO 3HaHWe, Heobxogumoe Ans ynpasneHuss ConHuem, He CMOrno Obl Pa3BUTLCA TOMbLKO
nyTemM eCTEeCTBEHHOro otbopa, MOSTOMY MMEHHO OT MPUCYTCTBUS palyMHOU XWU3HU 3aBUCUT Byayuiee
ConHua. Ha ato MOXHO BO3pa3uTb, YTO HEOBOCHOBAHHO AOMyCKaTb, YTO pas3yMm BbbhkMBET Ha 3emne B
TeJYeHMEe HECKOSTbKUX MUMNMapLOoB NET, U JaXe eCnv BbDKUBET, TO elle Gornbluee JonyLleHne cunTaThb,
4yTo OH OyneT obnagaTb 3HaHMEeM, HeobOxoaMMmbIM AnsA ynpasneHuns ConHuem. OgHa M3 COBPEMEHHbIX
TOYEK 3pEHMA 3aKMNoYaeTCa B TOM, YTO pa3yMHas XuU3Hb Ha 3emMne yxe cernvac HaxoauTCs B OMacHOCTU
camopaspyLleHusi, eCnn He OT $SA4epHOW BOWHbI, TO OT Kakoro-Hubyab nobo4HOro crneacTBust
TEXHUYECKOTO Mporpecca MNM Hay4Horo uccriegoBaHusi. MHorve nioau cuuTatoT, YTO €cnv pasyMHOMN
XU3HW CYXXOEHO BbDKUTb Ha 3emne, TO 3TO MOXET MPOM30NTU TOMNbKO NyTEM NOAABMNEHUSI TEXHUYECKOTO
nporpecca. [103TOMy OHW, BO3MOXHO, OOSITCH, YTO Halle pasBUTWE TexHomnoruu, HeobxoauMmoe AOns
ynpaBneHusi 3Be3famu, HECOBMECTUMO C AJIUTENBHOCTLIO BbDKMBaHMWS, AOCTAaTOYMHOW AN UCMOMb3oBa-
HWUS 3TOW TEXHONOrMM, U, CriefoBaTeNnbHO, Tak UMM MHade, NpedonpeneneHo, YTo Xu3Hb Ha 3emre He
noenusieT Ha aponoumio ConHua.

A yBEpPEH, 4YTO 3TOT NeCCMMnU3M npucyull eeejeHHbIM B 3a6ny>|<p,eH|/|e nogsam. Kak 1 00bsICHIO B rnaBe
14, CyuleCtByeT MHOXeCTBO MNpUYMH nonaratb, YTO HallM NOTOMKK, B KOHLE KOHLOB, 6y,D,yT ynpaenATb
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ConHuem 1 gaxe bonblie. BeposaTHO, Mbl HE MOXeM MPeABUAETb HU NUX TEXHOIIOTUIO, HU UX XXeNnaHue.
B03MOXHO, OHWM 3axOTAT CMAaCTUCb, MOKUHYB COJSIHEYHYIO CUCTEMY WIM 3aMOpO3MB 3emmo, unm c
NMOMOLLbI0 MHOXEeCTBa MEeTOAO0B, HEMOCTMXKUMBIX ANS HAac U He UMerLWmx Hudero obuiero ¢ rmbenbto
BmecTe ¢ ConHuem. C gpyron CTOPOHbI, OHM MOIYT 3ax0TeTb ynpaensaTb ConHUeM 3agonro Ao Toro,
Korga noHagobuTcs NpefoTBpaTUTb €ro nepexoq B a3y KpacHOro ruraHTta (Hanpumep, 4Tobbl bonee
3P PEKTUBHO MCMONb30BaTb €0 SHEPIUIO NN YTOOLI 4OOLIBATE C €0 MOMOLLBIO Chipbe A pacluMpeHus
CBOEro XM3HEHHOro npocTtpaHcTea). OaHako NosoXeHne, KOTopoe s 34eCb [OKa3sblBalo, 3aBUCUT He OT
Hallen cnocobHOCTM npeackasbiBaTb TO, YTO npousongeT. OHO 3aBUCUT TOMbKO OT TOrO, YTO TO, YTO
npousongeT, OyaoeT 3aBUCETbL OT TOMO 3HAHWS, KOTOPbIM OyayT obnagaTb HawwM NOTOMKU U OT TOro, Kak
OHW €ero nNpumeHsT. TakuM oOpa3omM HEBO3MOXHO npeackasaTb Oyaywee ConHua, He NpuHMMas BO
BHUMaHue byayuwiee 3emnu u, B YacTHocTy, byayuwiee 3HaHus. LiBeT ConHua Yyepes aecsiTb MUNNNapaoB
neT 3aBMCUT OT rpaBMTaLMM U pagnaLMoHHOIO AaBIEHNs], OT KOHBEKLMU U HyKreocuHTe3a. OH COBCEM He
3aBWCUT OT reonorumn BeHepsl, xumnn FOnutepa nnn pyucyHka KpaTepoB Ha JlyHe. Ho oH 3aBucuT OT TOro,
YTO NPOU3OMAET C PasyMHON XM3Hb Ha nraHeTe 3emniss. OH 3aBUCUT OT MOJIUTUKUA, SKOHOMUKU U pe-
3ynbTaTtoB BOWMH. OH 3aBWCUT OT TOro, YTO AenarwT Joau: Kakue peLueHUs OHW MPUHUMALOT, Kakue
npobnembl peLlaoT, Kakue LEeHHOCTU BbIOUpatoT 1 kak BeayT cebs Mo OTHOLLUEHMIO K OeTSAM.

HeBo3mMOXHO u3bexaTb 39TOro BbIBOAA, MPWHUMAs MECCUMUCTUYECKYID TEOpMI0 OTHOCUTESBHO
NepcrneKkTUB Hallero BbKMBaHWA. Takas Teopwust He crnegyeT HUM M3 3aKOHOB (PM3WKu, HU K3 noboro
APYroro U3BecTHOro Ham (yHAaMeHTanbHOro MPUHLMMNA: ee MOXHO J0Ka3aTb TOMbKO Ha YerioBE4ECKOM
A3blKe BbICOKOIO YPOBHS (Hanpumep, «Hay4yHoe 3HaHMe onepeamnno MopanbHOe 3HaHUe» UMK YTO YroAHO
ewe). Takum obpasom, paccyxgas Ha OCHOBE TakoW Teopwu, YenoBEeK HEesBHO MPU3HaeT, 4To And
acTpodmanyeckux npenckasaHuii Heobxoaumbl Teopun O YenoBeveckux aenax. Ml gaxe ecnm nonbiTku
YeroBeYyeckoW pacbl BbbDKUTb, B KOHLE KOHLOB, OKaXyTCs TWETHbIMKW, MpUMEHMMa J5un 3Ta
neccrMncTMYeckass Teopus KO BCEMY BHE3EeMHOMY pasymy BO BceneHHon? Ecnu HeT, ecnu Hekasd
pasyMHas Xu3Hb, B HEKOW ranakTuke, Korga-nmbo cymeeT BbbKUTb B TeYEHWe MUNNUMapAoB feT, TO XU3Hb
BaXXHa B rpOMagHOM h13NYECKOM PasBUTUN BCENEHHON.

Bo Bcew Hawewn ManakTuke n BoO BCeM MyrbTUBEPCE 3BE3HasA IBOMOLUSA 3aBUCUT OT TOro, pa3susiacb
N pasymMHas Xu3Hb U rOe 3TO NPOWU3OLLNIO, @ eCcrnivu pasBuiacb, TO OT pe3ynbTaToB €e BOVH U OT ee
OTHOLLEHMS K C8OUM [eTaAM. Hanpumep, mMbl MOXeM NpUONU3NTENBHO OMpenenvTb, Kakue nponopumun
3Be3[ pa3HbIX LBETOB (TOYHEE, pasHbiX CNEKTPanbHbIX TUMNOB) AOIMKHbI HAXoaUTbCA B [anakTuke. YToobl
3TO OCYLLECTBUTb, Mbl JOMXHbI CAENaTh HEKOTOPbIE AOMNYLLEHWUS OTHOCUTENBHO TOro, €CTb NI TaMm pasym-
Has XXM3Hb M YTO OHa JenaeT BCe 3TO BpeMs (TO eCTb, YTO OHA He noracurna CrvLKOM MHOro 3sesfn). B
HacTOSILLMIA MOMEHT Hawwu HabnopgeHus cornacyroTcs ¢ TeM, YTO 3a npefenamu Hawen CONHEeYHOWN
CUCTEMBbI pa3yMHON XU3HW He cyllecTByeT. Korga Hawm Teopumn O CTPYKType Hawlen ManakTukm cTaHyT
elle To4Hee, Mbl CMOXeM fernaTb fonee ToYHblE NpeackasaHnsi, HO ONATb TONbKO HA OCHOBE AOMYyLLEHWN
O pacnpegeneHun n noesegeHun pasyma B [anaktuke. Ecnu atv gonyuweHnus OyoyT HETOYHBIMW, Mbl
npeackaxem HenpaBuIibHOE pacnpegenieHe cnekTpanbHbIX TUMOB MOYTU TaK Xe YBEPEHHO, Kak ecnu Obl
HaM MNpULINOCh cAaenatb OWMOKY OTHOCUMTENbHO COCTaBa BHYTPU3BE3AHLIX Fa30B WM Maccbl aToma
Bogopoda. M ecnu mMbl 0GHapyXuM ornpeferieHHble aHOManun B pacnpefeneHnn cnekTparnbHbIX TUMOB,
370 MOXeT ObITb CBUAETENBCTBOM NPUCYTCTBUS BHE3EMHOIO pasyma.

Kocmonoru [xoH Bappoy u ®paHk Tunnep paccMoTpenu actpodusndeckne crnefcTtBusi, KOTopble
nmena Obl Xu3Hb, ecnv bbl OHa BbiXKWUMNa B TEYEHME JONrOro BpEMEHU riocsie Toro, korga ConHue Morno
Obl BO BCEM OCTasNIbHOM CTaTb KpacHbIM rMraHtoM. OHM OBHApPYXWUNW, YTO XM3Hb, B KOHEYHOM MTOreE,
BHecrna Obl rpaHOuO3HblE KayeCTBEHHble MepeMeHbl B CTPYKTypy [anmaktuku, a BnocneactsvMun, n B
CTPYKTYpY Bcen BceneHHon. (K atnm pesynbtatam 9 BepHychb B rmaee 14). Utak, ewe pas, nobasa teopus
CTPYKTYpbl BCENIEHHON BO BCEX CTaausiX, 3a MWCKIIIOYEHWEM CaMbIX PaHHUX, AOIDKHA MPUHUMATb BO
BHMMaHue To, YTo BygeT unm yero He ByaeT genaTb XU3Hb K TOMY BpeMeHU. OTOro Henb3sa nsbexarb:
Oyaywas McTtopus BCEMNEHHOW 3aBUCUT OT Byaylien Mctopum 3HaHusA. ACTpornorM Bcerga Bepunu, 4to
KOoCMM4Yeckmne cobbITa BNUSAIOT Ha Aena fNoden: Hayka B Te4eHNe MHOMMX BEKOB cuMTana, Yto HY KOCMOC
He BMNWSIET Ha MAen, HU Noau Ha KocMoc. Tenepb Mbl MOHUMMaeM, YTO Aena nogen BNUAT Ha
KOCMUYeckme cobbITus.

CTtouT nopasmblWnAaTb Hag Tem, rae Mbl COMMMCb C MyTWM M Hayanum HegooueHuBaTb PU3NYEcKoe
BMVSIHWE XM3HW. OTO NPOM3OLLIIO M3-33 Halen orpaHnyYeHHOCTU. (VIpoOHMS COCTOUT B TOM, YTO ApEBHUE
KOHCEeHCyCbl nsberanu Hawen ownbkn, noTomy 4to Bbinn ewwe 6onee orpaHnYeHHbIMKU). Bo BCeneHHOW,
Kak mMbl ee 8UOUM, XWU3Hb HE MOBMMSANA HW Ha 4YTO, YTO MMeNo Obl XOTb Kakoe-TO acTpodusmyeckoe
3HayeHve. OgHako Mbl BUAMM TOMbKO MpoLnoe, n bonee unu MeHee NoapobHO Mbl BUAMM TOSMLKO TO
npoLuioe, KOTOpOE HaxogouTcs B MpocTpaHcTBe, GnM3koM K Ham. Yem ganblue BO BCEMNEHHYK Mbl
CMOTpUM, Tem B Gonee oTAaneHHoe Mpolufioe Mbl 3arnsabiBaeM U TeM MeHblle NoApoGHOCTEN Mbl
BMOUM. Ho gaxe BCe mpoLunioe — nctopus BceneHHon oT bonbloro B3apbiBa 40 HacToALWEro MOMeHTa
— 9TO BCero Nuib MarneHbkasd Jactuua dusnyeckon peanbHoCTU. Hacrtoswmn momeHT u Bonbluoe

89



www.koob.ru
Cxatue (ecnn OHO MpouM3onAeT) pas3genseT, No KparHewn mepe, B AecsTb pa3 bomnblias uctopus, a
MOXET ObITb, U elle 6onblue, He FOBOPSA yXKe 0 ApYrux BceneHHbIX. Mbl He MoXkeM HabntogaTe HU OfgHY 13
HMX, HO MPUMEHSISI CBOM IydlLMe Teopumn K Byayuiemy 3Be3f, ranakTtuk U BCENIEHHOW, Mbl OOHapyXnBaem
OrpOMHOE MPOCTPAHCTBO, HA KOTOPOE MOXET BO3AEWCTBOBATb >XM3Hb W MOCMe LONroro BO3OEeNCTBUSA
3axBaTUTb rOCMNOACTBO Ha BCEM, YTO MPOMCXOOUT, TOYHO TaK XXe, Kak cenvac oHa rocnogcteyeT B Omo-
chepe Bemnu.

TpagvMuMoOHHOE [0Ka3aTeNbCTBO HEBAXXHOCTU KM3HU MpugaeT CAvMWKoM Oonbluoe 3HayeHue
00bEMHbIM BENWYUHAaM, Hanpumep, pa3mMepy, Macce W 3Hepruu. B orpaHMyYeHHOM MpOLWioM U
HaCTOALWEM TakMe BENMYUHBI ObiM U OCTaKTCHA XOPOLUEN MEepon acTpoU3NYECKON BaKHOCTWU, HO B
dusnKe He CyLLeCcTBYeT NMPUYUHBI, MOYEMY 3TO He OOIMKHO u3meHuTbcs. bonee Toro, cama Guocdepa
yXKe npegocTaBnsieT M300unvMe npumMepoB, MNPOTMBOpeYalmMx oOLWen NPUMEHUMOCTU Takux Mep
BaXHOCTN. B TpeTbem ctonetmn pgo PoxpgectBa XpucTOBa, Hanpumep, Macca YerioBe4YeCKOW pachl
coCcTaBnsina OKOMoO AeCSATM MUINIMOHOB TOHH. CnepoBaTernbHO, MOXHO cAaenaTtb BbIBOA, YTO Marno-
BEPOSATHO, YTO Ha pU3nyeckme npoLiecchl, MPoOUCXoamBLINE B TpeTbeM Beke A0 PoxaectBa Xpuctosa u
NpMBOAMBLUME K ABMXEHUIO BO MHOMO pa3 npeBblllaloliemMy 3Ty Maccy, MOrfo 3HaYMTENbHO MOBNUATb
npucyTcTBUE Unu otcyTcTeue nogen. OgHako B To BpeMs Obina noctpoeHa Benukas Kutaickas CteHa,
Macca KOTOpOW NPMMEpPHO paBHa TPeEMCTaM MWUMMMOHaM TOHH. lNepedBuKeHWe MUIIIMOHOB TOHH KaMHs
— 3TO OfdHa M3 Tex Bellen, KoTopbIMW BCe Bpems 3aHumatoTcs nogu. CerogHs Heobxooumo Bcero
HECKOJIbKO OHOXKMH YenoBek, YToObl BbIKOMaTh XeNe3HO4OPOXKHbIN TOHHENb, YOpaB MUMMMOH TOHH 3eMIU.
(OokasaTenbcTBO 3TOro nonoxeHust OypeT euwle 6Gonee HagexHbIM, ecnv Mbl Gornee crnpaBennMBO
CpaBHMM Maccy MepedBUHYTOr0 KaMHS C MacCcoW TOW KPOLUEYHOW 4YacTuubl MO3ra WHXeHepa wunu
nMvnepaTopa, peanuaylowero 3TM ugew, WM MUMbl, KOTOpble 3acTaBndAlT KaMeHb COBWHYTbLCS).
YenoBeueckas paca B uenom (Mnu, ecnu noxernaete, ee 3anac MumMoB) BO3MOXHO Yyxe obnagaet
OO0CTaTO4YHbIM 3HAHMEM, YTOObI pa3pyLWnTb Lerble NnaHeThbl, ecriv Obl OT 3TOro 3aBUCESNO €€ BbhKMBAHME.
[axe HepasymHas M3Hb y)Ke MHOro pa3 3HauuMTernbHO TpaHcdopMupoBana cBo COOGCTBEHHYHO Maccy
NoBepPXHOCTM U atMocdhepbl 3emnn. Becb kucnopoa B Hallen atmocdepe, Hanpumep, — OKOMO ThICAYU
TPUINNIMOHOB TOHH — ObIN CO3[4aH pacTeHUsiMK U, cregoBaTernibHO, Obln NOBOYHBLIM CreacTBMEM pennu-
KaLun reHoB, T.e. MOSEKys, MOTOMKOB e4UHCTBEHHON MorneKyrbl. Xn3Hb okasbiBaeT BNUSIHUE HE NMOTOMY,
4YTO OHa bonee KpynHasi, MacCUBHAas UMW 3HepreTuyeckas, Yem apyrue pmanyeckmne npoLecchl, a NoToMy
YTOo OHa obGnagaeT GonbwMM 3HaHWEM. [10 OFPOMHOMY BRWSIHUIO, KOTOPOE 3HAHWE OKa3biBaeT Ha
pesynbTaTtbl (PM3NYECKMX MPOLECCOB, OHO, MO KpaWHeEW Mepe, TaK e BaXHO, Kak u nwobas gpyras
dusnyeckas BenuymHa.

Ho cyulectByeT nv ocHOBHOe (bu3nyeckoe pasnuuvMe (KOTopoe [AOMMKHO CyLlecTBOBaTb, Kak
Jonyckanu OpeBHUE B Clydae C XWU3HbI) Mexay OOGbeKTaMu, HEeCyLUMMWU 3HaHWe U obbekTamu, He
HECYLUMMM 3HaHWe, pasnuune, KOTopoe He 3aBUCUT HM OT cpefdbl, OKpyXalollei OGbeKTbl, HU OT KX
BNUSIHWS Ha oTAaneHHoe Oyayliee, a 3aBUCUT TOSIbKO OT HEMOCPEACTBEHHbIX (PU3NYECKUX KAYeCTB ITUX
00bEKTOB? YOMBUTENBHO, HO cyllecTByeT. UToObl ero yBuaeTb, HEOGX0OMMO MPUHATb NEPCrneKTUBY
(MHOXXECTBEHHOCTM BCENEHHbIX) MynbTUBEpCA.

PaccmoTtpum [HK xmBoro opraHusma, Hanpumep, MeaBeasi, U NpeanonoXum, Yto rae-To B OAHOM U3
€ro reHoB Mbl oGHapyxuBaeM nocriegosatensHocTe TUITUIMTTTL,. 3OTa yacTtHas uenodvka u3 OecaTtu
MOneKyrn, B creuuanbHOW Hulle, COCTOosILLed M3 OCTaBLUEWCH YacTu reHa W ero Huwn, gBrsieTcs
pennukatopoMm. OHa peanuayeT HEOONbLUOW, HO BaXHBIN KyCOYeK 3HaHMSA. Tenepb Npeanosioxnm, pagu
JokasaTenbcTBa, 4YTo Mbl Moxem Hantu B OHK menBeass (HereHeTuyeckuin) oTpe3ok AedeKTMBHON
nocrnegoBaTefilbHOCTM,  KOTOpbIA  TOoXe  MMeeT  nocriegoBatenbHocTb  TUIMTUITTTL. 3ty
nocnegoBaTenbHOCTL He CTOUT HasbiBaTb PEnnMKaToOpoM, MOTOMY YTO OHa He JenaeT npakTU4ecku
HVKaKOro BKMada B CBOK COOCTBEHHYIO pennuKauuMio U He peanu3yeT 3HaHue. JOTO crny4vanHas
nocnepoBartenibHOCTb. MTak, y Hac ecTb ABa u3myecknx oObekTa, ABa OTpe3ka OOHOW U TOW ke
uernovkn [OHK, ogmH 13 KOTOpbIX peanu3yeT 3HaHWe, a [Apyron SBndeTcsa  CrnyyYyamHOn
nocnegoBaTtenbHOCTbO. Ho OHWM  qpusuyecku udeHmuyHbl. Kakvum obpa3om 3HaHMe MoxeT ObITb
dyHOaMEHTaNbLHON (PU3NYECKOW BENUYMHOW, ecnv OAMH OobbekT obrnagaeTt vuM, a Apyron, usnyecku
WMOEHTUYHbIA NEPBOMY, UM He obGnagaeTt?

MoxeT, Tak Kak aTM [fBa OoTpe3ka B OEeNCTBUTENbHOCTU HE WOEHTUYHbI. OHKM TOMBKO KaXyTcCA
MOEHTUYHbIMU, KOrga Ha HUX CMOTPAT U3 HEKOTOPLIX BCEJIEHHbIX, TakKKUX, KakK Halla. [asante nocMoTpum
Ha HUX elle pa3 TaK, KaKk OHU BbIMAOAT B OPYrnx BCEJIeHHbIX. Mbl He Moxem Ha6J'IIO,EI,aTb apyrue
BCellieHHble HenocpenCTBEHHO, NO3TOMY HaM NpuaeTcAa BOCNOsIb30BaTbCA Teopme|7|.

Ham msBecTtHo, 4to [HK >XMBbIX OpraHM3MoOB €CTECTBEHHO MOABEPXKEHA CIlyYalHbIM Bapuauusm —
MymauusiM — B nocnegosaTenbHocTu monekyn A, L|, ' n T. CornacHo Teopun 3Bonoumnn agantauum B
reHax, a cnegoBaTesibHO, 1 CaMO CYLLEeCTBOBaHME FEHOB, 3aBUCSIT OT MOSIBNEHNS Takux MyTtauui. M3-3a
MyTauuMi nonynauumn noboro reHa cogepxaT HEKOTOPYI CTeNeHb Bapuaumin, n 0Cobn — HOCUTENN reHOB
¢ 6onee BLICOKOW CTENEHbIO aganTauun CTPEMATCHA OCTaBMTb Gonblle MOTOMKOB, YeM Apyrne ocobwu.
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Bonblwasa yacTe Bapvauuin reHa genaet ero HeCnoCOOHbIM Bbi3blBaTb CBOK PEMSIMKALUIO, MOTOMY YTO
M3MEHeHHasi MOCNeaoBaTENIbHOCTL YXXE€ He MpuKasbiBaeT KIeTKe MNpouM3BOAUTL YTO-TO MOJNIE3HOE.
OcrTarnbHble Bapuauum MpocTo AenalT pensivKauuio MeHee BEPOSATHOM (T.€. OHW CYXXAKT HULLY reHa).
OpaHako HeKoTopble MOTyT peanv3oBaTh HOBblE KOMaHAbl, KOTOPLIE 108bICSIM BEPOSITHOCTb PENIMKaLMK.
Takum 06pasoM MPOUCXOAUT €CTECTBEHHbIM 0TOop. C KaxabiM MOKONEHMEM BapuauuMum U pennukaumm
CTeneHb aganTauum BbDKMBAKOLMNX FEHOB CTPEMWUTCH K BO3pacTaHuto. B HacTodwee Bpemsi criyvyanHas
MyTaums, Bbi3BaHHAs, Hanpumep, NPOHUKHOBEHNEM KOCMUYECKOrO fy4va, CTaHeT NPUYMHON Bapuauumn He
TONMbKO BHYTPM MONYNAUMU OpraHu3mMa B OOHOW BCENEHHOW, HO U Mexay BcerneHHbIMWU. Kocmuueckun
«Ny4» — 3TO BbICOKOSHepreTuyeckass ApobHoaTtoMHas vactuua, U, NogobHo OTOHY, MchnyckaemMomy
ANEKTPUYECKUM hOHAPUKOM, OHA NepeMeLLaeTcs B pasfnnyYHbIX HanpaBfeHUsX B Pa3fnyHbIX BCEEHHbIX.
MoaTomy, korga YacTyua KOCMUYECKOTO Jyda npoHukaeT B Lenodky OHK 1 BbidbiBaeT MyTauuto, HEKOTO-
pble U3 ee OBOMHUKOB B APYrMX BCENEHHbIX He nonagatT B cBou konuu uenodkn OHK, a gpyrue
MPOHMKAIOT B 3TV LEMNOYKM B OPYrMX MecTaX, Bbi3blBasi, crieqoBaTernbHO, Apyrne MyTtauuun. Takum
00pa3oM, NPOHMKHOBEHME OOHOr0 KOCMU4Yeckoro nyya B ogHy monekyny [IHK B obuiem cnydae BbI30BET
B Pa3fMYHbIX BCENEHHbIX OFPOMHOE KONMMYECTBO pasfiMyHbIX MyTaLuiA.

Korga mbl pasmbilwnsiem, Kak KOHKPETHbIA OOBLEKT MOXET BbIrMAAeTb B OPYrMX BCENEHHbIX, HAM He
cneayeT 3arnagpiBath B MyNbTUBEPC Tak Aaneko, YTO pacrnosHaTb ABOWHMKA 3Toro obbekta B Opyron
BCEMNEHHOW CTaHeT HEBO3MOXHO. Bo3sbMem, Hanpumep, oTpesok [JHK. B HEKOTOpbIX BCENEHHbLIX COBCEM
HeT monekyn OHK. Opyrne BceneHHble, cogepxawme OHK, HacTonbKo He MOXOXW Ha Haly, 4To He
cylwiecTtByeT cnocoba pacnoaHaTtb, kakon oTpe3ok [JHK B 3TOl BCENEHHOW COOTBETCTBYET TOMY OTPE3KY,
KOTOpbIN Mbl paccMaTpMBaem B Hallen BCeneHHOW. beccMbICreHHO 3ajaBaTbCsl BOMPOCOM, KakK Halul
KOHKPeTHbIN oTpe3ok [OHK BbIrmsguMT B Takow BCENEHHOW, MO3TOMY, BO M30ExXaHWe MOSsIBIIEHUS Takon
HeonpeaeneHHoCTH, Mbl JOJMKHbI pacCMaTpuBaTh TOMBbKO T€ BCESIEHHbIE, KOTOPbIE AOCTATOYHO MOXOXM
Ha Hawy. Hanpumep, mMbl Mornn Obl paccmaTpyBaTb TONbKO T€ BCENEHHbIE, B KOTOPbIX CYLLECTBYIOT
mMenBeaun u B koTopbix obpasey, JHK measens 6bin nomelleH B yCTPOWCTBO ANSA NPOBEAEHUs] aHanuaa,
3anporpaMmMupoBaHHOe Ha pacnedatky pfecsatu OykB, nNpeacTaBnAlLMX CTPYKTYpY B TOYHO
onpeneneHHon No3uuMu OTHOCUTENbHO KOHKPETHbIX OPUEHTMPOB TOYHO onpedeneHHon uenoukn OHK.
Mocnepytouwlee obcyxaeHne He umeno Obl MecTa, ecnu Gbl HAM MPULWNOCL BbIOUpaTb NM6oN apyron
pasyMHbIV KPUTEPUI pacno3HaBaHMs COOTBETCTBYHOLMX O0Tpe3koB [HK B 6Grmanexalimx BCENEHHBbIX.

Mo nobomy TakoMy KpUTEpPUIO OTPE3OK reHa MefBens MoYTM BO BCEX Onmanexawimx BCENEeHHbIX
OOIDKEH MMEThb TaKylo e MOoCrefoBaTeNnbHOCTb, Kak M B HAlIEW BCENEeHHOW. Tak npoucxoguT noToMy,
4YTO, NO-BUOUMOMY, 3TOT reH obnagaeT BbICOKOM CTeMneHbio afanTtauum, a 3TO 3HA4YuT, YTo Gornbluas
YacTb ero BapuMaHTOB He CyMeeT CKOMMpoBaTbCs B OOMbLUMHCTBE BapuMaHTOB OKpYXaloLlen cpenpbl, a
NMOTOMY, HE CMOXET MOSIBUTLCA MMEHHO Ha 3ToMm yyacTke OHK >uBoro mepBensi. HaoGopot, korpa
oTpesok OHK, He HecyLiMin 3HaHWe, NogBEpPraeTcs NOYTU NMoboN MyTauum, MyTUPOBAaHHbIA BapuaHT, TeM
He MeHee, OCTaeTCHA CMOCOOHbIM K KOMMPOBaHMID. 3a MHOMME MOKONEeHUs pennukaumm npousonaeT
MHOXXECTBO MyTauui, U OONMBbLUMHCTBO M3 HUX HE OKaXyT HWKAKOro BIMSIHUSA Ha PEennuMKauuio.
CnepoBaterbHO, OTPe30K AedEKTMBHOM NOCreqoBaTeNlbHOCTU, B OTNINYME OT CBOEr0 reHHOro ABOMHUKA,
OyneT abComnTHO reTepPoreHHbIM B PasfiMYHbIX BCENEHHbIX. Takke MOXET CHy4uMTbCH, YTO Kaxaas
BO3MOXHasi Bapuauusi ero rnocrnegoBatesfibHOCTM (T.e. TOro, YTO Mbl JOJDKHbI NoApasymeBaTth Mo ero
nocnenoBaTesflbHOCTbIO, KOTOpasi COBEPLUEHHO cry4variHa) OyaeT B paBHOW CTEMeHu npefcraBrieHa B
MyrbTUBEpPCE.

Takum obpasom, nepcnekTuBa MynbTMBEPCa OTKPbIBAET AOMOSHUTENBHYI (OU3NYECKYIO CTPYKTYpY
OHK mensens. B aTton BceneHHON OHa coaepXuUT ABa oTpeska ¢ nocnegosatenbHocTbio TUMTUMTTTLL,.
OavH M3 HUX S9BNSETCS 4acTblo reHa, Opyron He aBnsdetcs. B GonmblwimHCTBE gpyrnx Gnmsnexaiumx
BCENeHHbIX NepBbl U3 ABYX OTPE3KOB MMEET TY e caMyto nocrnegoBatensHocTb, TUMTUIMTTTL, kak n B
Hallen BCENEeHHOW, HO BTOPOM OTPE3OK CUMBHO OTNMYaeTcs B Onmanexawimx BCENEHHbIX. Takum
obpa3oM, C MepcrnekTMBbl MyrnbTMBEpPCa [OBa OTpeska Aake OTAANEHHO He MOXOXW ApYyr Ha Apyra
(pucyHok 8.1).

N BHOBb pasMbIWAA CAMLLUKOM OFPaHWYEHHO, Mbl MPULINM K FOXHOMY BbIBOAY, YTO OOBLEKTHI,
Hecylume 3HaHue, MoryT ObiTb (Pu3nyeckn naeHTUYHbl obbekTaM, He HeCylUM 3HaHWe; a 3TO, B CBOHKO
ovepefb, CTaBUT NoA COMHeHVe dyHAaMeHTanbHOCTb 3HaHUSA. OJHAKO K HACTOSALWEMY MOMEHTY Mbl yXe
MoYTM 3aBepwmny MOMHbIA Kpyr. Mbl BUAMM, YTO ApPEBHAA uaess 0 TOM, YTO XMBas Matepus nmeet
ocobble uanyeckme CBOWCTBA, NMOYTU UCTUMHHA: (PM3nyeckn ocobeHHa He XuBasi MaTepus, a maTepus,
Hecywass 3HaHue. B ogHOW BCeneHHOW OHa BbIMMSAWUT HEperyrnsipHoO; BO BCEX BCEMEHHbIX OHa umeeT
perynspHyto CTPYKTypy, NogobHO Kpuctanny B MynsTusepce.
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ledeTHYeCKHI
OTpe30K OTpe3okK

Puc. 8.1. Barnag n3 mynstuBepca Ha Aa oTpe3ka [HK, koTopble okasbliBalTCa MAEHTUYHBbIMU B
Hallen BCereHHON, 0aNH — CnyYalHbli, OPYro HaXoaMTCS B reHe

Takum o6pasoM, 3HaHMe - 3TO BCe-Takun (byH,u,ameHTaanaﬂ q3M3I/I‘-IeCKaF| Bernn4ynHa, a ABreHne Xn3Hu
4YyTb MEHee cbpr,ameHTaano.

MpeacraBbTe, 4YTO Bbl cMOTpUTe Ha monekyny OHK kneTkun meaBeas B 3MEKTPOHHbLIN MUKPOCKOMN,
MblITasiCb OTMMYUTL FEHbl OT HEreHeTU4eCKUX MOCnefoBaTeNbHOCTEN WM OUEHWUTL CTeneHb aganTauuu
Kaxxgoro reHa. B nobon ogHow BceneHHon aTo HEBO3MOXHO. CBOMCTBO BbITb FrEHOM, T.€. UMETb BbICOKYHO
afjanTauunio, HacTOMbKO, HAacKoMbKO €e MOXHO OBHapyxuTb B npedenax OAHOW BCENeHHoW, —
Ype3BbIYaHO CMNOXHO. OTO Ucxoasliee cBOMCTBO. Bam npuiunock 6bl caenatbe MHOXecTBO konui OHK ¢
BapuaunsiMun, NPUMEHUTb FeHHYI0 MHXeHeputo, YTobbl co3gaTb MHOXeCTBO aMOpPMOHOB MeaBeden Ans
kaxgoro BapwaHTa [OHK, BbipacTuTe 3TUX MeaBefden, MOCENMMB WX B pas3NUyHble  cpefbl,
npeacTaBnsaoLLmne HUWY MeaBeasi, U NOCMOTPETb, Kakne MeaBean OCTaBAT 6orbLue NOTOMKOB.

Ho c¢ BonwebHbIM MWKPOCKONOM, KOTOPbI MOr Obl 3arnsHyTb B ApyrMe BCEerneHHble (4To, 4
noayepkuBalo, HEBO3MOXHO: Mbl UCMOMb3yeM TeOpUIo, YTObbI NpeacTaBuTe —- UMK NnepegaTb — TO, YTO,
Kak HaM M3BECTHO, JOMMKHO TaM HaxoauTbCs), 9Ta 3agada crana 6bl npouwe. Kak Ha pucyHke 8.1, reHbl
oTnnyanmch Bbl OT «HEreHoB» TOYHO Takke, kak obpabaTbiBaeMble NOMsA OTNMYAOTCA OT MKYHrnen Ha
doTorpacusx, coenaHHbIX C BO3dyxa, WM kak Kpuctannel, BbinaBwue B ocagok u3 pactBopa. OHu
perynspHbl BO MHOMMX Onm3nexalumMx BCEMeHHbIX, TOrAa Kak BCe «HEereHbl», OTpe3ku AedeKTUBHON
nocrneaoBaTenlbHOCTU, HeperynsapHbl. YTo KacaeTca cTeneHy agantaummn reHa, OLEeHUTb ee NoYTK Tak Xe
npocto. leHbl C nyywewn agantauven 6yayT vMeTb OOHY W Ty Xe CTPYKTypy B Gonee obwmpHOM
AnanasoHe BCeNneHHbIX — Y HUX ByayT 6onee KpynHble «KpyucTansbly.

Tenepb faBanTe OTNpaBUMCA Ha APYrylo NMAHETY U MNonbiTaemMcsl HanTU MeCTHble OOPMbl XKMU3HW,
€Crnu TakoBble Tam MMetoTcs. M onaTb 9TO M3BECTHO CroxHas 3agadva. Bam npuwnocb 6bl mpoBecTy
CNOXHble N U30LLPEHHbIE 3KCNEPUMEHTbI, DeCKOHEeUHble OWNOKN KOTOPbIX CTann NpeaMeToM MHOXeCTBa
Hay4YHO-haHTacTUYecknx paccka3oB. Ho ecnm Tonbko Bbl Mornmu 6bl HabnogaTe B Tereckon BecCb
MynbTUBEPC, XM3Hb W ee creacTBus Obinu Obl Ov4eBMAHBI C nepBoro B3rmsga. Bam Bcero nuwb
HeobXOAMMO WCKaTb CHOXHblE CTPYKTYPbl, KOTOpbIE KaXKyTCs HeperynspHbiMM B fobon ogHON
BCENEHHOW, HO WAEHTUYHbIMW BO MHOMMX Onusnexawmnx BceneHHblX. Ecnv Bbl yBuamMTe 4T0-nmbo
nopgobHoe, Bbl OBHapyxuTe Hekoe U3MYecKn peann3oBaHHOE 3HaHWe. [[Ae ecTb 3HaHue, Tam AoSkHa
ObITb XW3Hb, NO KPaNHEN Mepe, B MPOLLOM.

CpaBHuUM xuMBOro MegBeast ¢ co3Bes3gnem bonbwon Measeguubl. YKvMBble MeaBeaM BO MHOIMX
Grnmanexawux BCENIEHHbIX aHaTOMMYECKN OYEeHb CXOXW. TakMM CBOWMCTBOM OOnafaloT He TOSbKO MX
reHbl, HO U Bce Teno (XoTa ApYrMe XapaKTepuUCTUKU Tena, Hanpumep, BEC, MOryT OTnn4aTtbCs ropasgo
Oonblue, YeM reHbl; Tak MPOUCXOAUT MOTOMY, YTO, K MPUMEPY, B pasnM4HbIX BCENIEHHbIX MeaBedb B
OonblUEe UM MeHbLUEN CTEeneHn npeycnen B NocnegHmx nouckax nuiwm). Ho B cossesgum Bonbuion
MegBeawnubl OT OQHOW BCENEHHOM K OPYroN He CyLlecTByeT Takon perynsapHoctu. dopma co3ses3gns —
3TO pe3ynbTaT HavyanbHOrO0 COCTOSHMSA ranakTU4ecKoro rasa, U3 KoToporo opMmmpoBanuch 3se3apl. 3T0
cocTosHMe 6bINo crnyvyarMHbIM — Ha MMUKPOCKOMMYECKOM YpPOBHE BeCbMa pasfMyHbiM B pPasHbIX
BCENEHHbIX — W npouecc opMUpoBaHMA 3Be34 W3 STOro rasa BKMAYan BCEBO3MOXHbIE
HeyCTOMYMBOCTY, yBENUUMBLUME MacliTab Bapuaumin. B pesynbTtate pacnonoxeHune 3Be3f, KOTOPOE Mbl
Habnogaem B CO3BE34MM, CYLLECTBYET TOSMbKO B O4YEHb OrPaHWYEHHOM [AManas3oHe BCENEHHbIX. B
OonbLUMHCTBE OnM3NexallMx BapuMaHTOB Hallen BcerleHHOM B Hebe Toxe ecTb CO3Be3ausi, HO OHU
BbIrNA4AT MHave.

M HakoHeu, OaBanWTe TOYHO TaK Xe NOCMOTPUM Ha BCEJIEHHYIO. Yrto yBUOUT Hall Marn4yecku
BOOpy)KeHHbIIZ rna3? B oTaenbHoOW BCENeHHOW camble nopasunTteribHble CTPYKTYPbl — 3TO ranakTukm u
ckonneHus ranakTuk. Ho atm obbekTbl He UMEIDT pasnwwlmoﬂ CTPYKTYpbl B MyIbTUBEPCE. Tam, roe B
O[HOWN BCENEHHOW ecTb ranaktuka, B MynbTmnBepce 006paHbI Mupuaabl ranaktmk ¢ Becbma pasnquoﬁ
reorpacbmeﬁ. W Tak BO BCeEM MynbTuBepce. Bnuxaniume BceneHHble MOX0XM TOMbKO B 0OLLMX yepTax, KakK
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TOro TpebyloT 3aKOHbI (PM3NKK, KOTOPbIE K HUM NPUMEHUMBbI. Takum obpasom, 60MbLUMHCTBO 3BE34 MMEeT
AOBOMbHO TOYHYIO cdepuyeckyio opMy BO BCEM MynbTuMBepce, a OONbLUMHCTBO ranakTuk umeet
CcnupanbHy0 NN aNAMATUYecKyto opmy. HO HMYTO He MpocTMpaeTcs B OTAArNeHHble BCENeHHble, He
M3MEHMB CBOIO AeTarnbHyl0 CTPYKTYPYy OO Hey3HaBaeMoCTW. T.e. KpOMe TeX HeMHOrmx MecT, rge ecTb
peanu3oBaHHOe 3HaHue. B Takmx mecTax oO6bekTbl MpOCTUpPalOTCA Yepe3 OrpoMHOE KOMMYEeCTBO
BCeJleHHbIX, OCTaBadACb Npn 3TOM y3HaBaeMbIMWU. Bo3moxHo B HacTodllee BpemAa 3emna — €ONHCTBEH-
Hoe nogobHoe MecTo B Hallen BceneHHow. B nobom crnydyae Takume mecta BblAENsHTCH, B ONMCAaHHOM
MHOW CMbICME, Kak MecCTa PacrofioXeHUs MNPOLECCOB (KM3HW U MbIWMEHUS), MOPOAMBLUMX CaMmble
KpynHble cBoeobpa3sHble CTPYKTYpbl B MyIbTUBEPCE.

TepmuHoJsorus.

Pel'l.ﬂVIKaTOp - 0ObeKT, n06y>|<,u,arou.|,v||7| onpenerneHHble cpeabl K CBOEMY KOMMPOBaHMIO.

FeH — monekynapHbii pennukaTop. »KM3Hb Ha 3emne OCHoBaHa Ha reHax, KOTopble ABMASATCA
uenoyvkammn OHK (PHK, B cny4yae HekoTOpbIX BUPYCOB),

Mum — nges, KOTOpas ABNIAETCA penyiMkatopom, Harnpumep, WyTka Ui Hay4yHasda TeopuA.

Huwa — Huwen pennukatopa siensieTcss Habop BceX BO3MOXHbLIX cpef, B KOTOPbIX pennukaTop
BbI3bIBAET CBOK COBCTBEHHYIO pennukaumio. Huwa opraHnama — 3To Habop BCEX BO3MOXHbLIX Cped, B
KOTOPbIX OPraHN3M MOXET XUTb U Pa3aMHOXaTbCs, a Takke BCEX BO3MOXHbLIX 00pa30B €ro XunsHu.

Apantauma — cTeneHb ajantauum pennvkatopa K Huwe — 3TO Bbl3BaHHas UM CTeneHb ero
coBCTBEHHON pennuKkauumn B 3Ton Huwe. B obwem, o6bekT aganTMpyeTcsi K CBOEWN HULLIE B TOW CTEMNEHM,
B KOTOPOW OH peanu3yeT 3HaHue, NodyxaatoLlee 3Ty HULY COXPaHATb 3TO 3HAHME.

Pe3ziome.

KaxxeTcs, 4TO Hay4HbIN NPOrpecc co BpemMeH [fanuneo oTeBepran PEBHIO0 UOEH O TOM, YTO XU3Hb —
370 byHAaMeHTanbHoe siBneHne npuposl. Hayka oTkpbina, 4To Macltabd BCeneHHON, MO CPaBHEHMUIO C
B6uoccepon 3emnu, orpoMeH. KaxeTtcsa, 4To coBpemMeHHasa Guonorus noaTBepavna 3TO OTBEPXKEHue,
OOBSICHMB KM3HEHHblE MPOLECCbl Ha OCHOBE MOJSEKYNSPHLIX PEnIMKaTopoB, FEHOB, MNOBEeOAEHNEM
KOTOPbIX YNPaBNSAOT Te Xe 3aKOHbl PU3NKU, KOTOPblEe NPUMEHUMBbI U K HEXMBON MaTepun. Tem He MeHee,
XM3Hb CBA3aHa C pyHAaMeHTarnbHbIM MPUHLUMMOM (OU3NKN — MPUHUUMOM TbIOpPUHra — MOCKOSbKY OHa
ABMNSIETCA CPeACTBOM, C MOMOLLBI KOTOPOro BUpTyarnbHas peanbHOCTb Oblna BrnepBble peanu3oBaHa B
npupode. Takke, HECMOTPA Ha BWAMMOCTb, XU3Hb — 3TO BaXHbIM MPOLIECC HA TUraHTCKMX Becax
BpeMeHn M npocTpaHcTBa. byayuiee noBeageHwe xu3Hu onpegenut Oyayulee noBedeHue 3Be3d U
ranaktmk. W kpynHomacwTabHble perynsipHble CTPYKTYpbl 60 BCENIeHHbIX CyLecTBYWOT Tam, rge
pasBunacb MaTepus, Hecylllaa 3HaHWe, Takas, Kak Mo3ar unu otpesku reHos [JHK.

OTa npsiMas CBsI3b MeXay Teopuen 3BOMLUN U KBAHTOBOW Teopuen, Ha MOW B3rnsad, — ofHa u3
CaMbIX MOPA3NTESNbHbIX U HEOXWUOAHHBIX U3 MHOXECTBA CBSA3EN, KOTOPbIE CYLLECTBYIOT MEXAY YeTbIpbMS
OCHOBHbIMW HUTAMK. [Ipyras nogobHas cBA3b — CyLLECTBOBAHWE CaMOCTOATENbHOW K8aHMO8OoU meopuu
8bIYUC/IEHUS], NEXallen B OCHOBE CYLLECTBYIOLLEN TEOPUN BblMUCIEHMS. DTa CBS3b — TeMa CreaytoLlen
rnasbl.

I'maBa 9. KBaHTOBBIE KOMIIBIOTEPHI.

Ons nioboro, KTO He 3HaKOM C 3TUM MPELMETOM, K8aHMOBOE BbIYUCIIEHUE 3BYYUT Kak Ha3BaHue
HOBOW TEXHOJSOMMM, BO3MOXHO, CaMOW MnocrnegHein B 3HAMEHUTOM psgy, BKMAKYAKLWEM MexaHudeckoe
BblYMCIIEHNE, TPaH3UCTOPHO-3TIEKTPOHHOE BblMMCIEHME, BbIMUCIIEHME HA KPEMHMEBLIX KpUCTannax u T. 4.
Ho nctrHa B ToM, YTO AaXe CyLLECTBYHOLLME KOMMbIOTEPHbIE TEXHONOMMK 3aBUCAT OT MUKPOCKOMMYECKUX
KBaHTOBO-MexaHuyecknx mnpoueccoB. (KoHeyHo, ece dm3nMdeckue npoLEecchl SABMAAKTCA KBAHTOBO-
MeXaHW4YeCKMMM, HO 34eCb S UMEID B BUAY TONbKO Te, ANsl KOTOPbIX Knaccuyeckass — T. €. HEKBAHTOBas
— msmka gaeT oveHb HETOYHble npeackasaHus). Ecnm cywectByeT TeHOEHUMS K MONyYeHUo aaxe
bonee ObLICTPbIX KOMMBIOTEPOB C Honee KOMMNaKTHbIM annapaTHbiM o6ecneyYyeHnem, TEXHONOMMA OOJMKHA
cTaTb B 3TOM CMbicrie Jaxe 0Oonee «KBaHTOBOMEXAHWYECKOM» MPOCTO MOTOMY, YTO KBAHTOBO-
MexaHunyeckme adhdeKkTbl JOMMHUPYIOT BO BCEX OOCTATOMHO ManeHbkuMx cuctemax. Ho ecnu 6bl geno
ObINO TOMBKO B 3TOM, KBAHTOBOE BbIYMUCIIEHWE BPS4 1M cMmorno Obl curypyupoBate B ntobom
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dyHOaMEHTANbHOM OOBACHEHUN CTPYKTYpbl pearnbHOCTU, [lockonbKky B HEM He Oblio Obl HMYero
dyHOaMeHTanbHO HOBOro. Bce cOBpeMeHHble KOMMbKTEPbI, Kakne Obl KBAaHTOBO-MEXaHW4YecKue
MPOLIECCbl OHU HE UCMOJSIb30Baru, - BCEro NMLb Pa3fiNyHble TEXHOSIOMMYECKNE UCMONMHEHUS OAHOM U TON
Xe K/iaccuyeckol wOewn yHuBepcanbHOW MaluvHbl ThiopuHra. IMEHHO No3ToMy BCE CyLLECTBYHOLLME
KOMMbIOTEPbl UMEKT B CYLLHOCTM OAMH U TOT Xe pernepTyap BbIYMCIEHUNA: OTNIMYME COCTOUT TONbKO B
CKOPOCTM, EMKOCTU MamsATM M YCTPOWCTBaxX BBOAA-BbIBOA4A. OTO BCE PaBHO, YTO CKal3aTb, YTO Aaxe
CaMbli HEMpUTA3aTESbHbIN COBPEMEHHbBIA AOMALLUHMIA KOMMbIOTEP MOXHO 3anporpaMmMmmpoBaTh AN
peLueHus nobor 3agaun nnu nepegayun nobon cpenpbl, KOTOPY MOryT nepeaaTtb Halwm camble MolLHbIe
KOMMbIOTEPbI, NPY YCIOBUWN YCTAHOBKU Ha HEro AOMOMHUTENbHOW NaMaTh, AOCTAaTOYHO OONITOM BPEMEHU
06paboTkn n Hanuuum annapatHoro ObecnedeHusi, NOAXOASLEro Ans AEMOHCTpauuvM pesynbTaToB
paboThbl.

KBaHTOBOE BblUMCIEHME — 3TO HEYTO Oornbliee, Yyem MNpocTo Gonee ObicTpas M MUHMATIOPHAas
TexHonorusa peanusauum mawmH TboiopuHra. KeaHmoesbili KoMnbomep — 3TO MalluHa, MCMonb3yloLas
YHUKamnbHbIE KBAHTOBO-MeXaHU4eckme adekTbl, B 0COOEHHOCTU, NMHTepdepPEHLMIO. AN BbINOMHEHMUS
COBEPLUEHHO HOBbIX BUAOB BbIYUCMEHUN, KOTOPbIe, AaXe B NPUHLUMUMNE, HEBO3MOXHO BbIMOMHUTL HU Ha
OfHOW MalunHe TblopuHra, a criefoBaTeslbHO, HU Ha KakoM KIlacCU4eCcKoM KoMMbioTepe. Takum o6pasom,
KBAHTOBOE BbLIYMCMIEHNE — 3TO HM YTO WHOE, KaK MPUMHUUMMANbHO HOBbIA CMOcoO UCMNOMb30BaHMSA
npupoael.

[Mo3BoNbTe MHE KOHKpPETU3NpoBaTb 3TO 3assBneHve. CambiMu nNepBbIMU  U306peTeHuaMu Ons
NCNONb30BaHNSA NpUpPoabl ObINM MHCTPYMEHThI, YyNpaBfsieMble CUION YenoBeyvyeckux Myckynos. OHM
BbIBENWN HALLMX NPEAKOB Ha HOBbIM 3Tan pas3BUTUL, HO CTpadanu oT orpaHNYeHns, KOTopoe 3akmyanoch
B TOM, YTO OHM TpeboBanu NOCTOSIHHOrO BHUMaHWS U YCUNWIA YernoBeka BO BPEMSI UX UCMOMb30BaHMS.
HanbHelilee pa3BMTUE TEXHOMOMMM NO3BONUIIO NPEOAOSNETb 3TO OrpaHMYeHMe: NN CYMENU NpUpYyYnTb
HEKOTOPbIX XXUBOTHBIX U pacTeHusl, U3MEHUB BMOMOrMYecKkyo aganTaumio 3TMX OpraHn3MoB, NpubNn3ve
NX K yenoseky. Takum obpa3om, ypoxan poc, a CTOpoxeBble cobaku oxpaHsanu AoM, NoKa UX BragenbLbl
cnanu. Ewe oavH HOBbIM BWA TEXHOMOMMM MOSIBMIICSA, KOTAa MOAM HavanuM He NpoCTO MCMOoNb30BaThb
cywiecTeylolme agantaumm (M cywlecTBylolime HeOMONornyeckMe SBREHWUsl, Hampumep, OroHb), a
co3ganu COBEpPLUEHHO HOBble ANs Mupa ajanTauMvM B BWAE KUPMUYERN, KOMeC, FOHYapHbIX U
MeTannmMyecknx u3genuin u mawmH. Ytobel coenaTtb 3TO, OHM OOIMKHbI ObinM NOPasMbICANTL U NMOHATb
3aKOHbl MPUPOAbI, YNPaBRsOLME BCENEHHOW, BKIOYasl, Kak A yXe OOBbACHWN, He TOMbKo ee
NMOBEPXHOCTHbIE aCNeKThbl, HO M feXallyld B OCHOBE CTPYKTYpYy peanbHOCTW. [locnepoBanu Thicsun net
pasBMTUSA 3TOrO BUAA TEXHUKUM — UCMONb30BaHUE HEKOTOPLIX Mamepuaros, cusna u sHepaul pusmku. B
ABajuaToM BeKe, Koraa M3o0peTeHne KOMMbIOTEPOB MO3BOMWUMO OCYLLECTBUTb 006paboTKy CroXHON
MHOPMaLMM BHE YenoBeYeCcKoro Mosra, K 3TOMy Cchnucky pobaBunacb uHgbopmayusi. KeaHmosoe
BbIYMCMEHNE, KOTOPOE CENYac HaxoaUTCs B 3a4aTOYHOM COCTOSIHUM, — Ka4eCTBEHHO HOBbIV 3Tan 3TOro
OBWKeHnsa. JTo ByaeT nepBasd TEXHOMOIMMSA, KOTOpas NO3BOSIUT BbINOJMHATL NOMIE3HbIE 3a4ayun Npu y4vac-
TUX NapannenbHbIX BCENeHHbIX. KBaHTOBBIM KOMMbIOTEP CMOXET pacnpedenvTb CoCTaBnsowme
CINOXHOW 3afayv Mexay MHOXECTBOM NaparnnerbHbIX BCENEHHbIX, a 3aTEM NOAENUTLCA pe3ynbTaTamu.

A yxe roBopun 0 BaXHOCTU YHUBEPCANIbHOCTU BbLIYUCIEHUA — O TOM, YTO OAMH (OU3UYECKU
BO3MOXHbIN KOMMBLIOTEP MOXET, NP HaNM4Yum JOCTATOYMHONO BPEMEHU W MaMATW, BbIMNONMHUTL Noboe
BbIYMCIEHNE, KOTOPOE MOXET BbIMOMHUTL MOOON ApYron hrM3n4eckn BO3MOXHbIA KOMMbIOTEP. 3aKOHbI
PU3MKN, Kak Mbl MOHUMAEM UX cenvac, 4ONycKalT YHUBEPCANbHOCTb BbluMcneHusa. OgHako, HacTosALWero
OonpedeneHnsl yHMBepcanbHOCTU HEeAOCTaTOYHO, YTOObl cuMTaTb €e MOMie3HOW Unu BakHOW B oOLlen
cxeme Bcero. OHa MpPOCTO O3HA4aeT, YTO, 8 KOHEYHOM UMoee, YHVUBEPCAlbHbIN KOMMbIOTEP CMOXET
genatb TO, YTO MOXeT AdenaTtb Nobor Apyron komnbioTep. OpyrMMn CrioBamu, OH YHUBEpPCAneH rpu
Hanu4uu 00cmamo4YyHo20 epeMeHuU. A 4TO penaTtb, €Cnu BpeMeHu HepgoctaTouyHo? [lpeactaBbTe
YHMBEpPCanbHbIA KOMMbIOTEP, KOTOPLIN MOr Gbl BbIMOMHUTL TOMNBKO OAHO BblMUCIUTENbHOE AelcTBMe 3a
BCIO XXM3Hb BCENEeHHOW. E£20 yHMBepCanbHOCTb MO-MPEXHEeMy oOcTaBanacb Obl rnybGoKMM CBOWMCTBOM
peanbHocTM? BepoaTHo, HeT. [oBops B 0O0LWEM, MOXHO KpUTMKOBaATb 3TO Y3KOE MOHATME
YHMBEPCanbHOCTK, MOTOMY YTO OHO OTHOCUT nobyl 3agady K paspsgy Haxogswmxcs B penepTyape
KOMMNblOTEPA, HE MPUHMMAs BO BHMMaHWe U3MYECKME PECypCbl, KOTOpble MpUMAETCs M3pacxodoBaTb
KOMMNbIOTEPY Ha BbIMOSIHEHME STOW 3agayvn. Tak, Hanpumep, Mbl paccMOTpenu Mnonb3oBaTens
BMPTyanbHOW pearbHOCTW, KOTOPbIA FOTOB OTMNPaBUTLCA B BUPTYarbHY pearibHOCTb C OCTAHOBKOM
MO3ra Ha Munnuapgbl ieT U NOBTOPHLIM €ro 3anyCckoM: B TEYEHME 3TOT0 BPEMEHMW KOMMLIOTEP BbIYUCIINT,
YTO MOKa3biBaTb Adanblue. Takoe OTHOLIEHWE BMOSIHE YMECTHO MNpu OOCYXOEHUW BEPXHUX Npenenos
BMPTyanbHOW peanbHOCTU. HO Mpu paccMOTPeHUN ee Moie3Hocmu, Unu, YTo aaxe bonee BaXHO, yH-
OaMeHTanbHOW ponu, KOTOPYK OHa wurpaeT B CTPYKType pearnbHOCTWM, Ham cnegyeT ObiTb Gornee
pasbopumBbiMK. OBOMOUMS HUKOrga Obl He npousowna, ecnv Obl 3agaya nepefaun onpenerieHHbIX
CBOWCTB CaMbIX MNepBblX, MNpoCTenwux cped obutaHmss He 6bina neeko obpabambigaemol (T. e.
BbIYMCIMMOWN B TE€YEeHWe pas3yMHOro nepumoga BPEMEHWU) MpU MUCNOSMb30BaHUM B Ka4eCcTBE KOMMbOTEPOB
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nerko JOCTYMHbIX MOSEKyn. TOYHO TaK Xe HUKOrga He Hayanochb Obl pa3BUTUE HAYKMU N TEXHUKK, ecnu Obl
AN co30aHUs UHCTPYMEHTA M3 KaMHS NMOHaZoOMnMch Thicsun neT pasmblwrieHuin. bonee Toro, To, YTO
ObINO MCTMHOM B CaMOM Havarne, ocTaniocb abCOMTHLIM YCIOBMEM MpOrpecca Ha Kaxgom aTane.
YHuBEpCanbHOCTL BblMMCHEHUMN Obina 6bl GecrnonesHa AOnisi TEeHOB, HE3aBUCMMO OT KONmM4yecTBa
coepkallerocsi B HMX 3HaHus, ecny Obl nepedadya ux opraHuama He Obina nerko obpabaTtbiBaeMon
3agaven — ckaxem, ecnv 6bl 0OAMH PenpoayKTUBHBIA LIMKIT 3aHMMar Munnuapabl feT.

Takum obpasom, dakT cyuwjecmeosaHusi CNOXHbIX OPraHN3MOB W HEMNPepbIBHOrO psda NoCcTeneHHo
COBEPLUEHCTBYIOLLUMXCA M300peTeHMn M Hay4dHbIX Teopwui (Takumx, kKak mMexaHuka [anunes, mexaHuka
HbloToHa, MexaHuka OWHLWTEeNHa, KBaHTOBAas MexaHwka, ...) FTOBOPUT O TOM, YHMBEPCarnbHOCTb
BbIYMCIIEHNI Kakoro poga cyulecTtByeT B peanbHocTM. OH rOBOPWUT HaM, YTO AENCTBUTENbHbIE 3aKOHbI
dun3nKkM, No KparmHen mepe, OO CUX NOpP, MOAAAKTCHA NocrnefoBaTenbHOM anmnpokCMMaunM C MOMOLLLIO
Teopun, gawwmx nyywme obbACHEHUA 1 NpeackasaHuns, M YTO 3adada OTKPbITUSA Kaxaon Teopwun npu
HanMuuu NpegplayLen nerko pelanach C NOMOLLLIO BbIMUCIIEHNI MPU HANNYUN YXKe U3BECTHbBIX 3aKOHOB
N yxe nMmetollencs texHonorun. CTpykTypa peanbHOCTU AOIMKHA BbiTb MHO20YpO8HE8OU (Kakon OHa U
6bna) ana Gonee nerkoro goctyna k camon cebe. [NogobHeIM obpa3om, ecnu paccmaTtpueaTb camy
9BOSIIOLMIO KaK BbIYMCIIEHNE, OHA FTOBOPUT HaM, YTO CYLLECTBOBAsIO AOCTATOYHO MHOIO >KM3HECMOCOOHbIX
opraHuMamoB, 3akoanpoBaHHbIX [HK, 4To No3Bonuno BbIYMCUTL (T.€. 3BOSMOLUMOHMPOBATL) OPraHM3mbl C
Gornee BbICOKOW CTereHbio aganTtauuu, UCMONb3ya pecypchl, NPedoCTaBleHHble NX NPeaKkaMy C HU3KOW
cTeneHblo agantaumn. Takum obpasom, Mbl MOXEM CAenaTb BbIBOA, YTO 3aKOHbl PM3NKKU, KPOMe TOro,
YTO YAOCTOBEPSAIOT CBOK COOCTBEHHYI MOCTVXXMMOCTb Yepe3 MpWHUMM TblopuHra, rapaHTuMpyloT, YTO
COOTBETCTBYIOLUME 3SBOSIIOLMOHHBIE TMPOLECCh, Takue, Kak XW3Hb W MblLUMEHNE, He ABMAITCH
TPyAOEMKMMU U TpebyloT He CRUWKOM MHOro AOMNOMHUTENbHbIX PEecypcoB, 4TOObI NPOM3ONTU B
pearibHOCTH.

WTak, 3akoHbl (OU3UNKN He TONbKO NO3BONSIOT (MK, Kak A Aokasan, mpebyrom) cyLlecTBOBaHUE XXU3HU
M MbILWEHMS!, HO TPEeGYIOT OT HUX 3PPEKTUBHOCTM, B HEKOTOPOM YMECTHOM cMbicrie. [Ons BblpakeHust
3TOro BaKHOTO CBOWCTBAa pearibHOCT! COBPEMEHHbIE aHanu3bl YHUBEPCANbHOCTU OGbIYHO MOCTYNMPYIOT
KOMMbIOTEPbLI, YHMBEpPCalbHble Aaxe B Goriee CTpOroMm CMbicrie, Yem Toro rnoTtpebosan Gbl B AaHHOW
cuTyaumMn npuHUMn TblOpUHra: YHMBEpPCalbHble reHepaTopbl BUMPTYarbHOW pPeanibHOCTU He TOSbKO
BO3MOXHbI, UX MOXHO MOCTPOWUTL TaK, YTO OHU He NOTPebyloT HepeanbHO GOMbLUNX PEcypcoB AJS
nepefayy NpocTbIX acnekToB peanbHocTM. C HacToAwero MoMeHTa, roBopsi 06 yHMBEpCanbHOCTH, S
Byay MMeTb B BUOY MMEHHO Takylo YHMBEPCanbHOCTb, NoKa He NpuBeay ApYyroro onpeaenexHus.

Hackonbko aheKkTMBHO MOXHO NepefaTb AaHHble acnekTbl peanbHOCTU? [pyrMmmn crioBamMu, Kakuve
BbIYMCIIEHUS MOXHO TMPAKTUYECKM BBIMONHUTE 3@ [daHHOEe BpemMs U NpU  OaHHbIX  PUHAHCOBLIX
BO3MOXHOCTSIX? OTO OCHOBHOW BOMPOC TEOPUM BbIMMCIIUTENBHON CMOXHOCTU, KOTOPasi, KaK s y)Xe ckasarn,
3aHMMaEeTCA M3YyYEeHWEM PecypcoB, HEOOXOAMMbBIX OS1S1 BbIMOMHEHUS OAHHbLIX BbIYUCIIUTENbHLIX 3adad.
Teopusi CNOXHOCTWN BCE elle B AOCTAaTOYHOW CTeneHu He obbeamHeHa ¢ PU3NKOM M NOTOMY He JaeT
MHOIO KOMWYECTBEHHbIX oTBeToB. OpHako OHa [OocTurna ycnexa B OnNpedeneHun nonesHoro
NPUBNMXKEHHOIO Pasnuuns Mexay s1e2ko- u mpyOdHoobpabambieaeMbiMU BbIMUCAUTENBHBIMU 3aavyaMu.
O6wwmin nogxon nyyile BCero NpounmlocTpMpoBaTh Ha Npumepe. PaccMoTpuM 3agadvy YMHOXEHWUS OBYX
joctaTtoyHo Oonblumx 4ucen, ckaxeM. 4 220 851 u 2594209. MHorve M3 Hac MOMHAT TOT MeTon
YMHOXEHWSI, KOTOPOMY Mbl Hay4YunmMcb B AeTcTBe. HyXXHO Mo oyepean MEepPeEMHOXUTb Kaxayw uudpy
O[JHOTO YMcna Ha Kaxayto undpy ApYroro v, CNOXUB pe3ynbTaThl, AaTb OKOHYATENbHbIA OTBET, B JAHHOM
cnydyae 10949769651859. BeposaTHO, MHOIMe He 3axOTAT NpU3HaTb, YTO 3Ta yToMUTemNbHasa npoueaypa
Aenaet yMHOXeHMe «Jerko obpabaTtbiBaeMbiM» XOTb B KaKOM-TO 0BblAeHHOM CMbicrie 3Toro crioea. (B
OENCTBUTENbHOCTU, CYLLECTBYHOT Gornee 3deKTUBHbIE METOAbI YMHOXEHUS1 BONbLUMX YMCEN, HO ITOT
BecbMa HarnsgeH). OgHako C TOYKM 3pEHUsT TEOPUM CHIOXKHOCTU, KOTopasi UMeeT Aefnio C MacCUBHLIMU
3afjayamu, peliaeMbiMM  KOMMbIOTEPAMM KOTOPble HE MOABEPXEHbl CKYKe W MOYTU HUKOorga He
owmbaroTcs, 3TOT MeToq, onpedeneHHo nonagaeT B KAaTEropuio «nerko obpabateiBaembIxXy.

B cooTtBeTcTBMM CO CTaHAapTHbIM oOnpegeneHneM Ans  «fAerkoctu obpaboTkm» BaKHO He
AEeNCTBUTENbHOE BPEMS, 3aTpayvBaeMoe Ha YMHOXEHWe KOHKPETHOW napbl Yncen, a BaxeH hakT, 4Tto
npy NPUMEHEHUN TOTO e Camoro MeToAa Aaxe K 60MbLLNM Yncnam, BpemMs yBennyYnBaeTCs He CIIULLKOM
pe3ko. Bo3amMoXHO 3TO yAMBUT Bac, HO 3TOT BECbMa KOCBEHHbIN MEeTOoA onpeaeneHns nerkoctn obpaboTku
O4YeHb XOPOLLO paboTaeT Ha MpakTUKe ANS MHOMMX (XOTS U He BCEX) BaXKHbIX KIACCOB BblYUCANTENbHbIX
3agad. Hanpumep, npy yMHOXEHUN HETPYOHO yBMAETb, YTO CTaHAAPTHLIA METO4 MOXHO MCMoNb3oBaTb
AN YMHOXEHUS u4ucern, ckaxeM, B pAecatb pa3 6onbwux, [punoxme coBCEM He3HaYUTemnbHble
AornonHuTensbHble yeunus. Pagu gokasatenscTBa NpeAanonoXuM, YTo Kaxaoe aneMeHTapHoe YMHOXeEHue
OofHOW undpbl Ha APYrylo 3aHWMaeT Yy OnpedeneHHOro KomnbitoTepa OAHY MUKpPOCeKyHay (Bknoyasi
Bpemsi, HeobxoauMmoe AN CrOXeHWs, NepexofoB W ApYyrMx onepaumii, CONPOBOXAANLIMX Kaxaoe
anemMeHTapHoe yMHoXeHue). [pn yMHOXeHUM ceMmnaHadHblx yucen 4220851 n 2594209 kaxayto u3 cemu
UMdp MNEepBOro YMcrna HYXXHO YMHOXWTb Ha Kaxayl M3 cemu umdp BTOPOro uyucna. Takum obpasom,
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obLee Bpems, HeObBXoANMOE ANst YMHOXEHUS (ECNN onepauun BbIMOSHAKTCA nocneaoBaTensHo), byaeT
paBHO CEMU, YMHOXEHHOMY Ha ceMb, Unn 49 MmukpocekyHaam. Mpu BBEAEHWM YMCer, NPUMEPHO B OECATb
pa3 bonbLmx, cogepXxalmx no BoceMb UMPP, BpeMs, Heobxoanmoe Anst UX YMHOXEHWsl, OyaeT paBHO
64 MukpocekyHOaMm: yBenuuyeHne coctaensieT Bcero 31%.

AcHo, 4To yncna M3 orpoMHOro guanasoHa — 6e3ycrnoBHO cofepxallero nobble yncna, KoTopble
korga-nmbo ObiNnM  U3MepeHbl Kak YUCIMEHHblIE 3HAYeHUA U3NYECKUX MNEPEMEHHBIX — MOXHO
NEPEMHOXWTb 32 KPOLUEYHYK AOMK CeKyHAbl. Takum o0pas3oM, YMHOXEHWe OEeWCTBUTENbHO J1erko
nogaaeTca obpaboTke onsd nobbix Lenen B npegenax ouavku (unu, No KparlHen mepe, B npegenax
cyllecTBytowen usmkun). BepoatHo, 3a npegenamm pusmkn MOryT nosiBUTLCS NMpPaKTUYECKNe NMPUYMHBI
YMHOXEHUst ropa3go 6ombwimnx yucen. Hanpumep, and wmdpoBanbLUMKOB OFPOMHBIN  MHTEpPEC
NPeACTaBnsAT MNPOU3BEAEHUS MPOCTbIX 4YMCeN, COCTosAWMX npumepHo w3 125 uudp. Hawa
rmnoTeTMyeckas MawmHa morna Obl YMHOXWUTBL OBa TaKMx MPOCTbIX Yucna, Nony4vMB npousseneHuve,
coctosiee m3 250 umdp, NPUMEpPHO 3a OAHY COTYI0 CekyHObl. 3a OofdHy cekyHOy oOHa morna 6bl
NEePemMHOXMUTb ABa ThiCAYE3HaYHbIX YMCMa, a COBPEMEHHbIE KOMMbLIOTEPLI MErko MOryT OCYLIECTBUTb
Gornee TO4YHbIA pacyeT 3TOro BpemeHW. TOMbKO HEKOTOpble MccreaoBaTenu 33oTepuydeckux obnacrew
YUCTON MaTeMaTuKM 3auHTEpPecoBaHbl B BbIMOMTHEHUN TaKUX HEMNOCTUXUMO OrpOMHbIX YMHOXEHUN,
O[lHaKO, Mbl BUOUM, YTO AaXeE Y HUX HET NPUYUHBLI CHUTATbL YMHOXEHWE TpyaHO obpabaTbiBaeMbiM.

HanpoTuB, pasnoxeHue Ha MHOXUMeU, NO CyTU NpoLecc, 0bpaTHLIN YMHOXEHMIO, KaXeTCHa ropasio
cnoxHee. B Havane BBogutca ogHO uucno, ckaxem, 10949769651859, 3apaya 3akniovaeTcd B TOM,
yTOBbl HaMTV ABa MHOXWUTENs, MeHbLUX Yucra, npoussegeHue KoTopbiX paBHO 10949769651859.
MockonbKy Mbl TOMBKO YTO YMHOXWMAM 3TW YMCHa, Mbl 3HaeM, YTO B 9TOM crnyyae oteeT byaet 4220851 u
2594209 (n nockornbKy 0ba 3Ty YnMcna nNpocTble, 3TO €AMHCTBEHHO NpaBuUsbHbIA 0TBET). Ho He obnagas
TakKMM BHYTPEHHMM 3HaHWEM, Kak Mbl Hawmnu Obl 3T MHOXMTENU? B nouckax npoctoro mMeToda Bbl
obpaTtnTech k 4ETCKMM BOCMOMMHAHMAM, HO BMYCTYIO, MOCKOSbKY Takoro MeTofa He CyLlecTBYeT.

Cambln 04EBMOHBLIN METOA pasfoXeHWUss Ha MHOXWUTENW — [AennTb BBOAMMOE YWUCNO Ha Bce
BO3MOXHbIE MHOXUTENW, HAYMHasa C 2 U MPOAOIKas KaXAdblM HeYeTHbIM 4YMCrOM, A0 TexX Mop, noka
BBeJEHHOE 4MCro He pasgenutcs 6e3 octaTtka. Mo kparHen Mmepe, oguH N3 MHOXUTENEN (MPUHMMas, YTo
BBEJEHHOE 4YWCMO He SIBMSIETCS MPOCTbIM) HE MOXET ObiTb Gonblue KBagpaTHOro KOPHS BBEAEHHONO
yncna, YTo MO3BOMSIET OLEHWTb, CKOINbKO BPEMEHW MOXET 3aHATb 3TOT MmeTod. B paccmartpuBaemom
HaMK crny4ae Hall KOMMblTep HanaeT MeHblUMA N3 ABYX MHoXutenewn, 2 594 209, npumepHO 3a OOHYy
cekyhgy. OpgHako, ecnv BBOAMMOE 4Yucno OygeT B AecATb pa3 Oonblue, a ero KeagpaTHbli KOpeHb
NpUMMEpPHO B Tpu pasa 6onblue, TO pasfnoXeHne ero Ha MHOXWUTENW Mo 3TOMYy MeToAy 3alMeT B Tpy pasa
Gonblwe BpemeHu. [pyrumu crioBamu, yBervM4eHMe BBOAMMOIO YWcna Ha OAMH paspsg Yxe ympoum
Bpems 06paboTku. YBenuueHwe ero ewle Ha OAWMH pa3psg CHOBa YTPOUT 3TO Bpemsd U T. 4. Takum
obpasom, Bpemss o06paboTkm OygeT yBenuuMBaTbCAd B FEOMETPUYECKOM  Mporpeccuu, T.e.
3KCMOHEHUMarnbHo, C yBENIMYEHMEM KONMYECTBa Pa3psgoB B packrafblBAEMOM Ha MHOXWUTENW 4vuche.
PasnoxeHne Ha MHOXUTENW 4Yucna ¢ 25-3HayYHbIMU MHOXUTENAMU NO 3TOMY MeTody 3aHsano Obl Bce
KOMMbIOTEpPbl Ha 3emrie Ha HECKOMbKO BEKOB.

OTOT MeTOA MOXHO YCOBEpLUEHCTBOBAaTb, OAHAKO 8CeM COBPEMEHHbIM MeToAaMm PasnoXeHwus vucna
Ha MHOXWTENW Mpucyllie 3TO CBOWCTBO 3KCMOHeHuUuanbHoro ysenuyeHus. Camoe 6onbluoe 4umcro,
KOTOpoe BbINo «B rHeBe» (a 370 ObINO AENCTBUTENBHO Tak) PasfnoXeHO Ha MHOXWUTENW, — YUCHO, MHO-
XWUTEnNn KOTOPOro TamHo BbIGpanu ogHM maTemMaTtuku, YTobbl BpPOCUTL BbI3OB APYrMM Matematukam, —
nveno 129 paspsgoB. PasnoxeHne Ha MHOXUTENW BbINONHUAM C nomowbi cetn WHTepHet
rnobarnbHbIMU COBMECTHLIMU YCUMNUAMU, 3a0eNCTBOBaB ThiCAYM KoMMNbloTepoB. JoHanba KHyT, cneuma-
NNCT NO BbIYUCNNTENBHON TEXHUKE, NoAcyMTan, YTo pasnoxeHne Ha MHoxutTenu 250-3HavyHoro ymucna
Npu UCNOMb30BaHUM caMblX dPPEKTUBHBIX M3 N3BECTHLIX METOAOB, C MOMOLLbI CETWU, COCTOSALLEN U3
MWMNMMOHA KOMMbIOTEPOB, 3aHsNo Obl 6onee MmyunnuoHa net. Takue Bewy TPYAHO OLEHNUTb, HO AaXe ecrun
KHYT 4pe3MepHO MeccummcTuyeH, TO Mnonpobynte XoTs Obl B3ATb 4MCNa Ha HECKOMbKO paspsdoB
Gonblune, 1 3agada BO MHOMO pa3 YCMOXHWTCA. VIMEHHO 3TO Mbl MMeeM B Buay, KOrga roBOpUM, YTO
pasnoxeHWe Ha MHoXuTenu OGonblumMx 4Yucen cC TpyaoM noggaetcs obpabotke. Bce 310 BecbMma
OTNMYaeTCs OT YMHOXEHUS, rae Kak Mbl BUAENM, 3agadvy YMHOXeHUs napbl 250-3HayHbIX Ynucen MOXHO
3MeMEeHTapHO pPeLUnTb C MOMOLLbI0 AOMALLHEro KomnbloTepa. HMKTO He MoxeT aaxe npeactasuTb cebe,
Kak MOXHO pasfnoXuTb HA MHOXWUTENN Yncria, COCTOALME M3 ThICAYM UNN MUNNNOHA Pa3psaos.

Mo KpaVIHeIZ Mepe, 3TOro HUKTO HEe Moe NpeacTaBuUTb 4O HEQABHEIO BpemeHM.

B 1982 rogy dwmsuk Puyapg PeviHMaH 3aHMMancsi KOMMbIOTEPHbIM MOAEenMpoBaHMEM KBaHTOBO-
MexaHu4ecknx obbekToB. Ero oTnpaBHOM TOYKOW ObINO HEYTO, YTO yXKe ObiNo M3BECTHO B TeuyeHue
HEKOTOPOro BpeEMEHU, OJHAKO BaXXHOCTb YEro He OLEHUMN, a UMEHHO, YTO 3adaya npeackasaHus nose-
OEHNs1 KBaAHTOBO-MEXaHW4YeCKUX cucteM (Unu, Kak Mbl MOXeM 3To onucaTb, lNepegaya KBaHTOBO-
MexaHWYeCcKMX Cpel B BMPTYyaribHOW pearnbHOCTM), B oOLiem cryyae, ¢ Tpygom noppaetca obpaboTke.
OpaHa 13 NpUYMH TOro, YTO BaXKHOCTb 3TOr0 HE OLIEHUIM, B TOM, YTO HUKTO U He oXuaan, 4YTo npencka-
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3aHNE VHTEPECHbIX (DU3MYECKUX ABMEHUM C MOMOLLbLI0 KoMMnbioTepa byget ocobo nerkum. Bosbmute,
Hanpumep, NPOrHO3 norodbl UM 3emMreTpsiceHnsa. HecMoTpsi Ha TO, YTO M3BECTHbI HYXHblE YpaBHEHWS,
CMNOXHOCTb MX MPUMEHEHUs ONs peanbHbIX CuTyauun obwiensBecTHa. Bce 310 HegaBHO BbIHECHU Ha
BCceoOLlee 0603peHMe B MONYNSAPHbIX KHArax 1 ctaTbax MO xaocy v «addekty 6aboukmy». 3Tn adpdekTbl
He OTBETCTBEHHbI 3a TPYAHOCTb 06paboTkm 0 koTopon rosopun PenHmaH, N0 NPOCTON NPUYNHE, YTO OHU
MMET MECTO TONbKO B KIaccudeckomn (bI/I3I/IKe — T. €. He B pealibHOCTWU, MOCKOJIbKY pearibHOCTb
KBaHTOBO-MexaHu4deckasi. Tem He MeHee, 4 XOo4y caenatb HeCKOJ1IbKO 3aMeyaHuln OTHOCUTENbHO
KINacCUYECKMUX «XaOTUYECKUXY» ABUXKEHMWN, TONBKO YTOObI NOAYEPKHYTHL AOCTAaTOMHO pasfMYHbIN XapakTep
HEBO3MOXXHOCTW MOSYyYEHMST KNAaCCUYECKMX U KBAHTOBbLIX NpeacKasaHni.

Teopus xaoca KacaeTCs OrpaHuvyYeHurn MOonyyYeHus npeackasaHun B Kraccudeckon dusuke,
npouctekarowmx un3  dakta  BHYTPEHHEW  HEeYCTOMYMBOCTM  BCEX  KIACCUYECKUX  CUCTEM.
«HeycTonumBoCTb», O KOTOPOM MAET pPeYb, HE MMEET HMYEro obLuero ¢ kakom-nmbo TeHaeHumen dymHoro
nosefeHusa unu pacnaga. OHa cBsi3aHa C YpPE3MEPHON YYBCTBUTENBHOCTLIO K HavasrbHbIM YCIOBUSM.
JonycTum, 4TO HaM M3BECTHO HACTOsLLEe COCTOSHME KaKOW-TO (OU3NYECKON CUCTEMBI, Hanpumep,
KOMMNIeKkTa OunbsipoHbIX LWAPOB, KaTakwmxca no crtony. Ecnm Obl cuctema nogyvmHsanacb 3akoHam
Knaccuyeckomn pmanku, YTo OHa M AenaeT B XOpOoLleM NpubnmxeHnun, To Mbl cMornn Obl onpeaenuTb ee
Oyoylwee noBeAeHUe (CKakeM, nonageT N OnNpefeneHHbin Wap B fy3y) U3 COOTBETCTBYIOLLUX 3aKOHOB
OBWXEHMS TOYHO Tak Xe, Kak Mbl MOXeM MnpefckasaTb COMHeYHoe 3aTMeHue 1nn napaj nnaHeT, ucxoas
N3 3TUX Xe 3aKOHOB. HO Ha npakTuke Mbl HUKOrA4A HE MOXEM abCOMOTHO TOYHO ONPEAENUTbL HavarnbHble
MONOXEHNs1 N CKOPOCTU. Taknm ob6pa3om, BO3HMKAET BOMPOC: €CMNW Mbl 3HAEM MX C HEKOTOPOW pa3yMHOWN
CTEeneHb TOYHOCTW, MOXEM M Mbl MpeAckasatb ux Oyayulee noBedeHVWe C pasyMHOW CTEMEHbHO
To4yHocTN? OO6bIYHBIA OTBET: HE MOXeM. PasHuua mexay peanbHOW TpaeKkTopuen u npeackasaHHoOn
TPAEKTOPMEN, BbLIMMCIIEHHOW W3 Crerka HEeTOYHbIX AaHHbIX, CTPEMUTCA pacTU 3KCMOHEHUManbHO WU
HeperynsapHo («XaoTMYECKM») BO BPEMEHU, TaK YTO Yepe3 HEKOTOPOE BpeMs NepBOHaYanbHOE COCTOoS-
HuWe, cogepallee HebOonbLUYH MOrpPeLHOCTb, YK€ HE CMOXET ObiTb KIHYOM K MOBEAEHMIO CUCTEMBI.
KomnbloTepHoe npeackasaHue roBopuT 0 TOM, YTO OBWXKEHME MNaHeT, Knaccuyeckasa npeackasyemocTs B
MUHMATIOPE, — HETUNMYHasa knaccudeckass cuctema. YTobbl npenckasatb MOBEAEHWE TUMWMYHON
Knaccu4YecKkon CUCTEMbI BCETO UL Yepe3 HEBOMNbLUIOV MPOMEXYTOK BPEMEHN, HEOOXOOUMO oNpeaenuTb
HayanbHOe COCTOsIHWE 3TOW CUCTEMbl C HEBO3MOXHO BbICOKOW TOYHOCTbIO. [103TOMY roBOpAT, 4TO, B
npuHumne, 6aboyka, Haxoaswascsa B OOHOM MOMyLlapuu, B3MaxoM CBOMX KpbISbILLEK MOXET Bbl3BaTb
yparaH B Apyrom nonywapun. HecnocobHOCTb AaTb NPOrHo3 norogbl U TOMy NogobHoe NpunucbIBaKT
HEBO3MOXHOCTM y4ecTb kaxayto 6abodky Ha nnaHeTe.

OpHako peanbHble yparaHbl U pealrbHble 0aboykM MOAYMHSIIOTCA He KracCU4ecKol MexXaHuke, a
KBaHTOBOW TEOPUN. HeyCTOI;I‘-II/IBOCTb, 6bICTpO yBennymnBearoLada HebonblUMe HETOYHOCTU onpegeneHunsa
KInaccn4eckoro Ha4alibHOro CoCTOAHUA, NMPOCTO HE ABNAETCA NPU3HAKOM KBAaHTOBO-MeXaHU4YeCKUX
cuctem. B KBaHTOBOWM MexaHWke HebonbluMe OTKIMOHEHMSI OT TOYHO onpegeneHHoro Ha4arnbHOro
COCTOAHUNA CTPEeMATCA Bbi3BaTb BCEro Jinlb HebonblUMe OTKMOHEeHUs OT npencka3aHHOro KOHe4YHoro
COCTOSIHMSA. A TOYHOoE npenckasaHne caenartb CIioXHO n3-3a cCoBCeM Apyroro C-)CbC*)EKTa.

3aKkoHbl KBaHTOBOW MexaHWKM TpeOytoT, 4TOObl OOBLEKT, KOTOPLIN MNepBOHAYanbHO HaxXoAWUTCs B
OaHHOM MONoXeHun (BO BCeX BCEMeHHbIX), «pacrnpoCTpaHsncsa» B CMbICre MynbTuBepca. Hanpumep,
POTOH 1 ero ABOVIHMKM U3 OPYTMX BCEMNEHHbBIX OTNPABISATCS U3 OQHON U TOW Xe TOYKMN CBETALLENCHA HUTH
Hakana, HO 3aTeM OBWXYTCA B MUNnuapAax pasfnuyHbiX HanpaBneHuin. Korga mbl no3gHee npoBOUM
N3MepeHne TOro, YTO NPOM3OLLNIO, Mbl TOXE CTAHOBMMCS OTNIUYHBIMW ApPYr OT Apyra, Tak Kak Kaxaas
Halla Konusi BUAWT TO, YTO MPOM3OLLSIO B €€ KOHKPETHOW BCeneHHow. Ecnv paccmaTtpuBaembiM 0O LEKTOM
aBnsieTca atmocdepa 3emnu, To yparaH mor npousonTtn, Ckaxem, B 30% BCENEHHbIX U HE NPOU3ONTK B
octanbHbIX 70%. CyObEKTMBHO Mbl BOCMPUMHMMAaeEM 3TO KaK €OWHCTBEHHbIM HernpeacKkasyembli unm
«CIyYyalHbIA» pes3ynbTaT, XOTS €CNU MNPUHSATb BO BHMMaHue CyLIEeCTBOBaHME MynbTMBEpPCa, Bce
pe3ynbTatbl OENCTBUTENBbHO WMENU MecTo. 3TO MHoroobpasue napannenbHbiX BCEMEHHbIX —
HacToALWasa NpuMyYMHa HenpeackasyemMocTu norodbl. Hawa HecnocoBbHOCTb TOYHO M3MEPUTb HayarbHbIe
COCTOSHMA TYT abCONOTHO HM Npu Yem. [laxke 3HaM Mbl HaYanbHble COCTOSIHUA TOYHO, MHOroobpasue, a
cnepoBaTternbHO, U HEMpeackasyeMoCTb OBWXKEHUS, Bce paBHO umenu 6bl Mecto. C Apyron CTOPOHbI, B
OTNNYME OT KIacCUYEeCKOro crny4asi, noBefeHne BoobGpakaeMoro MynbTMBEPCA C HEMHOMO OTIIMYHBIMU
HayanbHbIMW COCTOSIHUSIMU HE CITULLKOM OTNM4Yanock Obl OT NOBeAEHNsI pearnbHOro MyrnbTUBepca: OH Mor
noctpagatb ot yparaHa B 30,000001% cBowux BceneHHbIX U He NocTpadaTh B ocTaBLumxcs 69,999999%.

B pencTBuMTEenbHOCTU B3Max Kpbinbilek 6aboyvkn He BbI3bIBAET yparaHbl, MOTOMY YTO KlacCuyeckoe
sIBNEeHne xaoca 3aBWCUT OT COBepLUeHHOro [eTepMuMHM3Ma, KOTOpbI He MNPUCYTCTBYET HU B OOHOW
BCeneHHon. PaccmoTpum rpynny WOEHTUYHbIX BCEMNEHHbIX B TOT MOMEHT, KOrda B KaKOoW W3 HUX
KOHKpeTHas 6aboyka B3MaxHyrna Kpbinbilikamy BBeEpX. PaccMoTprm BTOpYHO rpynny BCeNeHHbIX, KoTopast
B 3TOT XXe& CaMbli MOMEHT MOEHTUYHA MEPBON 3a UCKMIOYEHUEM TOro, YTO B HEW KPbinbllkM 6abo4ykm
onywleHbl BHM3. [logoxaem Heckonbko YacoB. KBaHTOBasi MexaHuka npefckasbiBaeT, YTO €Cnn He
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BO3HWKHYT WCKIOUUTENbHbIE ODOCTOATENbLCTBA (HanpuMep, KTo-HMbyab, Habnogawwmin 3a G6abouykon,
Ha)XMeT KHOMKy, YToObl B30pBaTh S4epHYy0 60MOY npu B3Maxe ee KpbifbileK), ABE rPynmbl BCENEHHbIX,
NMpakTU4Yeckn NOeHTUYHble Apyr Opyry B Hayane, OCTaHyTCsl MPaKTUYECKM UOEeHTUYHbIMU. Ho Kaxaasi
rpynna BHYTpM camoln cebsa 3HaumTenbHO BuaomameHunachb. Kakgas rpynna BKMOYaeT BCENEHHble C
yparaHamu, BceneHHble 6e3 yparaHoB U faxe 04eHb MarneHbKoe KONMYeCTBO BCENEHHbIX, B KOTOPbIX BUA
6aboykM CMOHTAHHO M3MEHWNCH M3-3a CNyYanHoOW nepecTaHoBKM Bcex ee aTtomoB, unu ConHue
B30pBarnocb W3-3a TOro, YTO BCE €ro aTOMbl ClyYalHO BCTYNUNKN B SIAEPHYHO peakuuio B CaMOM €ro
ueHTpe. [axe B 3TOM crny4vae 3TW rpynnbl BCE €LLe OYeHb MOXOXW ApYr Ha apyra. Bo BceneHHbIx, rae
6aboyka B3maxHyna KpblifbllKkamyu BBEPX M MPOU3OLUMM yparaHbl, 3TU yparaHbl AeWCTBUTENBHO Oblnn
Henpeackasyembl; HO OHM MPOM3OLWNN He u3-3a 6abouyku, MOCKOMbKY MOYTUM WAEHTUYHbIE YyparaHbl
Npou3oLWNnN B ApPYrMX BCEMEHHbIX, I4e Bce ObII0 TEM XXE CaMbiM, KPOME TOro, YTO KpbInbIKkn 6abo4ykm
ObINy ONyLLEHbI BHAS.

Bo3MOXHO, CTOUT MOQYEPKHYTb pasnuumMe Mexay HernpeodckasyemMocmbo W MmpyoGHOCMbHO
obpabomku. HenpeackasyeMoCTb He WMeEET HuMYero obLWero ¢ MMEKLWMMUCH BblYUCTIUTESNbHBIMU
pecypcamn. Knaccuyeckme cuctembl Henpeackasyembl (Mnu Obinv  Obl  TakoBbIMKM, ecnu  Obl
CyLLeCTBOBaNN) 13-3a NX YyBCTBMTENBHOCTU K Ha4anbHbIM yCrioBusM. KBaHTOBbIE CUCTEMBI HE ObnagatoT
TaKOW YyBCTBMTENBHOCTLID, HO OHW HEMNPEACKAa3yeMbl, MOTOMY YTO B Pa3fiIYHbIX BCENEHHbIX BeayT cebs
Nno-pasHoOMy, U MO3TOMY B OOMbLUMHCTBE BCEMEHHBIX KaXXYTCA CNyvyanHbiMW. HU B NepBOM, HM BO BTOPOM
crnyyae HMKakoW OObeM BbIYUCIIEHVMA HE YMEHbLUMT HenpenckasyeMocTb. TpyaHOCTb 00paboTky,
HanpoTuB, — nNpobnemMa BblYMCANTENBHbLIX pecypcoB. OHAa OTHOCMTCS K CUTyauun, Koraa Mbl C NerkocTbio
mornu 6bl caenaTtb npefckasaHue, ecnu Obl TOMbKO MOTMN BbINOSHUTL HEOOXOAUMbIE BbIYMCIEHUS, HO
Mbl HE MOXEM WX BbINOSHUTb, MOTOMY YTO TpebyloTcs HepeanbHO Gonblumne pecypcbl. YTobbl oToennTb
npobnembl HeNpeackasyemMocTu OT Npobnem TpyaHOCTU 06paboTkM B KBAHTOBOM MEXaHUKe, Mbl JOSMKHbI
MNPUHATbL, YTO KBAHTOBbIE CMCTEMbI, B NpUHUUNE, NpeacKka3yeMbl.

oton
NBH¥eTCH
e cho OT 3epKaJa
100% | Poron _ Rl
peeneHHblx | ABHMETCH
K 3epkany
= FE—— =
Puc. 9.1. [encTtBne obbIMHOrO 3epkana ogMHaKoBO BO BCEX BCENEHHbIX
DoToH
NBHMETCH
. thoton OT 3epKana
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Puc. 9.2. MonynpospayHoe 3epkano pasfensieT nepBoHavanbHO MAEHTUYHbIE BCEMNEHHbIE Ha ABe
paBHbl€ rPyMMbl, KOTOPbIE OTIIMYAIOTCS TOMbKO TPAEKTOPUEN ABUKEHMS 04HOrO DOTOHA
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KBaHTOBYIO TEOpMIO 4acTO MPeACcTaBMsloT KaK Teoputo, KoTopas genaeT TONbKO BEPOATHOCTHbIE
npeackasaHusi. Hanpumep, B 3KCNepUMEHTe N0  MHTepgepeHUMM CO CBETOHENPOHMLIAEMOM
neperopoakon Co LEeNAMMU, ONUCAHHOM B rMaBe 2, MOXHO BUAETb, YTO POTOH nonagaeT B Ntoboe mMecTo
Ha «CBETIIOM» Yy4yacTKe KapTuHbl TeHeh. OOHako BaXXHO MOHMMATb, YTO AN MHOXECTBa [OpYyrux
3KCMEPMMEHTOB KBAHTOBAs TEOPUS npeackasbiBaeT eANHCTBEHHbIV ONpeaenieHHbl pesynbtat. Opyrumm
cnoBamu, OHa MnpefckasbliBaeT, YTO BCE BCEMEHHblE OKOHYATCHA C OOHWM U TEM Xe pe3ynbTaToM, Jaxe
€CNM Ha MPOMEXYTOUHbIX CTaausiX SKCNEepUMEHTa 3TU BCENIEHHble OTNMYanucb Apyr OT Apyra, U OHa
npeackasbiBaeT, KakuM OyaeT aToT pe3ynbTat. B Takux cnyyasx mbl Habnogaem HecnyyvaliHoe sieneHue
uHmepghepeHyuu. Takme ABNEHUs MOXEeT NPOAEMOHCTPUPOBaTbL MHTEpdEepoMeTp. OTO ONTUYECKUN
WHCTPYMEHT, COCTOSILLMIA T[MaBHbIM o0Opa3om M3 3epkan, Kak OObl4HbIX (pucyHok 9.1), Tak M
nonynpo3payHblx (Kakumu nonb3ylTcs (OKYCHUKM U nonuuenckue) (pucyHok 9.2). Ecnn oToH
yaapsieTcst 0 nosnynpo3padyHoe 3epkarno, TO B MOJSIOBMHE BCENEHHbIX OH OTCKAaKMBAET OT HEro TOYHO TakK
Xe, Kak oTckoumn Obl 0T 06bI4HOTO 3epkana. OgHako B OPYror NOMIOBMHE BCENEHHbIX OH MPOXOAUT CKBO3b
3TO 3epKaro, CITOBHO €ro HeT.

doToH Ha
R H L
BXOMe

1

i

L

{

RS e . Doton Ha
BhIXO4E

(Ha suixone
HHYETO HeT)

Puc. 9.3. OguH coToH, Nnpoxoaswmii Yepes nHtepdepomeTp. MNMonoxeHne 3epkan (0bblYHbIE 3epkana
nokasaHbl YepHbIM LIBETOM, NonycepebpsiHble — cepbiM) MOXHO OTPErynMpoBaTh TakK, YTO
NHTepepeHLMa Mexay OBYMSA PasHOBUOHOCTAMU POTOHA (M3 pa3HbIX BCENEHHbIX) 3acTaBnseT o6e
pa3HOBMAHOCTW ABUraTbCH K BbIXOQY MO OAHOWM 1 TON e TPAeKTOpUM OT HMXKHETO NMOSynpo3payHoro
3epkarna

OanH ¢oTOH BXOAUT B UHTEpdEpOMETp CBEpXy CreBa, Kak nokasaHo Ha pucyHke 9.3. Bo Bcex
BCEMEHHbIX, rAe NPOBOASAT 3KCMEPUMEHT, (POTOH M €ro ABONHUKN OBUXYTCSA K MHTepdepomeTpy No 0gHOM
N TON Xe TpaekTopuu. Cne,qOBaTeano, 3TN BCelNeHHble NOEeHTUYHbI. Ho kak Tonbko C*)OTOH yoapdeTca o
nonynpo3payHoe 3epkano, MepBOHaYyanbHO WAEHTUYHbIE BCEMNEHHbIE CTAHOBATCS pasnuMyHbiMu. B
MonoBMHe U3 HUX (POTOH MPOXOAUT Yepe3 3TO 3epKkano U nepemMellaeTcs BAOMb BEPXHEW CTOPOHbI
nHTepdepomeTpa. B ocTanbHbIX BCeneHHbIX (POTOH OTCKakMBaeT OT 3epkana M nepemellaeTcss BAOMb
neBOM CTOPOHbI WHTepdepomeTpa. 3aTeM pasHOBUAHOCTU (OTOHA B 3TUX Fpynnax BCEEeHHbIX
yaapsitoTcst 00 06blYHbIE 3epkana cnpaBa CBEPXY M CrieBa CHU3Y COOTBETCTBEHHO M OTCKAKMBAKOT OT HUX.
Takum o6pa3om, B KOHLE OHM OOHOBPEMEHHO MonagatT Ha Monynpo3padHoe 3epkarno crnpaBa CHU3Y U
nHTEepcepupytoT apyr ¢ apyrom. He 3abbiBanTe, 4TO Mbl NMyckanu B annapaTt TOfbKO OAMH (POTOH, U B
Ka)KOOW BCENIEHHOW MO-NMPEeXHEeMY HaxOAMTCS TONbKO OAuH (pOTOH. Bo Bcex BceneHHbIX 3TOT (POTOH
Tenepb yaapurica O NpaBoe HWXKHee 3epkano. B monoBuHe BCeneHHbIX OH yaapunca ob 3To 3epkano
cneBa, B Apyrov NosioBMHe — cBepxy. Mexay pasHOBUOHOCTAMM POTOHA M3 3TUX ABYX rPynn BCENEHHbIX
npousoLwuna cunbHas uHTepdgepeHums. CyMmmapHbii 3dEKT 3aBUCUT OT TOYHOW reoMeTpum cutyaumm,
HO Ha pucyHke 9.3 n3obpakeH TOT Crnyyawn, Korga BoO BCEX BCEIEHHbIX (DOTOH B KOHLE ABMXETCSA BNpaBO
CKBO3b 3epKaro, U HU B OOHOWN BCENEHHOW OH He NepefaeTcs Uu He OTpaXKkaeTcs BHU3. Takum obpasom,
B KOHLe 3KCnepMmMmeHTa BCe BCeJleHHble TaK Xe WAOEHTUYHbl, Kak U B Hadane. OHKM oTnunyanucb un
B3aMMOJENCTBOBaNU Apyr C APYrom BCEro NULlb A0S0 MUHYThI B MPOMEXYTOYHOM COCTOSHUM.

OTO 3amevaTenibHOe $BMEHME HEeCNy4aHOW WHTepdepeHUMM — MOYTU Takoe Xe HeusbexHoe
CBMOETEeNbCTBO CyLEeCTBOBaHUS MyrnbTMBeEpca, Kak fA asrneHne TeHen. [Nockonbky pesynbTaT, OnUcaHHbIN
MHOW, HECOBMECTUM HU C OOHOU W3 ABYX BO3MOXHbIX TPaeKTOpUM OBUMXEHUS 4YacTuubl B OOHOM
BCeneHHon. Ecnu mbl, Hanpumep, HanpaBuM HOTOH BNPaBo BOOMb HWXKHEWN CTOPOHbI MHTepdepomeTpa,
OH, KaK 1 (hOTOH U3 3KCMEepUMEHTa, MOXem NPOWTU CKBO3b MONynpo3payvyHoe 3epkano. Ho MoxeT n He
NPONTN — WMHOrAA OH OTKMOHAETCA BHM3. TOYHO Tak ke (POTOH, HampaBMeHHbIN BHW3, BAOMb MpaBon
CTOPOHbI MHTEepdepoMeTpa, MOXET OTKINOHUTBLCA BNPaBO, Kak B 9KCNEPUMEHTE C UHTepdepeHumen, nnm
NpoCTO ABWUratbCa MPSIMO BHU3. TakMm obpasom, Ha Kakyto Obl TPAeKTOpUK Bbl HE HanpaBunu OAWH
OTOH 8Hympu annaparta, oH byaeT NosiBNATLCA criydaHo. Pe3ynbTaT MOXHO npeackasaTb TOMbKO B
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TOM cryyae, Korga Mexay [ABYyMS TpaektopusMu npousongetr uHTepdepeHuusa. CnegosaTenbHo,
HenocpeacTBEHHO MNepen OKOHYaHWEM 3KCMepMMeHTa C MHTepdepeHumen B annaparte npucyTcTByeT
HeYTo, YTO HEe MOXeT OblTb OAHMM (POTOHOM C OLHOW TPAEKTOPWEN: HampuMmep, 3TO HE MOXET BbITb
NpOCTO (POTOH, KOTOPbLIA NepemMeLlaeTcsa BAOMb HUKHEN CTOPOHbI MHTepdepomeTpa. TaM AOMKHO ObiTb
YTO-TO elle, YTO MelaeT €My OTCKOYUTb BHM3. TaM He MoxeT ObiTb M NPOCTO (POTOH, KOTOPbIV
nepemMeLLaeTca BOOMb NPaBON CTOPOHbI UHTepdepoMeTpa; TaMm, ONATb, AOIMKHO ObITh YTO-TO elle, YTo
MeLlaeT eMy NepemMecTUTbCS NPSIMO BHU3, Kak 3TO MOrfo 6bl NPOM30NTU B HEKOTOPLIX Criyyasx, ecnm Obl
OH ObIn Tam oamH. Kak 1 B cnyyae ¢ TeHAMU, Mbl MOXEM NpUAyMaTb AanbHENLIne 3KCNepUMEHThI, YTOObI
nokasaTb, YTO 3TO «4TO-TO eLle» obnagaeT BCeMM CBOMCTBaMU POTOHA, KOTOPbLIV NepemMeLlaeTcsi BAOSb.
Opyron Tpaektopun U uHTepdepupyeT C BUAUMBIM HamMy (POTOHOM, HO HU C YeM APYrMM B Hallen
BCENEHHOW.

[MockonbKy B 9TOM ONbITe NPUCYTCTBYHOT TOMNBbKO ABa Pa3fNUYHbIX BUAA BCEIEHHbIX, BblYMCIIEHME TOrO,
YTO NPOU3OKAET, 3aMeT TOSbKO BCEro B ABa pasa bornblue BpeMeHU, Yem 3aHsAno Obl, ecnu 6bl YacTuua
NOAYMHANACL KMAacCUYECKMM 3aKOHaM — CKaXeM, ecriv Obl Mbl BbIMUCNANW TPaAEKTOPUIO ABUXEHUS
OunbapgHoro wapa. Bpsag nu koaddmumeHT [OBa  caenaeT  TakuMe  BblUUCINEHMSA  TPYOHO
obpabaTtbiBaeMbiMn. OgHaKO, Mbl yXXe BUAENU, YTO LOBOSbHO JIerko AOCTMYb M ropa3no Gonee BbICOKOW
cTeneHn MHoroobpasusi. B akcnepumeHTax C TeHSAMW oauMH (POTOH MPOXOAUT Yepe3 NEepPEropoaky C
HECKONbKUMWN MarieHbKUMU OTBEPCTMSAMW M nonagaeT Ha akpaH. [pegnonoxmm, 4to B Neperopogke
TbiCA4Ya OTBEpPCTMW. Ha akpaHe ecTb MecTa, Kyga MOXeT nonactb OTOH (M rmornadaem 6 HEKOTOPbIX
BCEMEHHbIX), U MecTa, Kyga OH nonacTb He MoOXeT. YTobbl BbIMMCINTb, MOXET N KOHKpEeTHas Touka
3KpaHa nNpuHATbL POTOH, Mbl JOJTKHbI BbIMUCIIUTL 3D EKTHI B3aUMHOW MHTEPdEPEHLMMN Pa3HOBUOHOCTEN
doTOHa M3 ThICAYM MapannenbHbiX BCEMEHHbIX. B 4yacTHOCTWM, Mbl AOMKHbI BbIMMCAWTBL ThICAYY
TpPaekTopMin ABUXEeHUS (DOTOHA OT NMEeperopoakn OO AaHHOW TOYKM 3KpaHa, 3aTeM BblYUCNNTb BAUSHUSA
3TMX (QOTOHOB Opyr Ha Apyra Tak, 4yTobbl onpegenntb, BCEM N UM MELaT AOCTUIHYTb 3TOW TOYKW.
Takum obpasom, Mbl OOMKHbI BbIMOMHUTE MPUMEPHO B ThbICAYY pa3 6orblue BbIYMCAEHUA, YeM Ham
npuLWnock 6bl, ecnu 6bl Mbl onpegensany, nonageT N B KOHKPETHYIO TOYKY Kraccmyeckas Yyactmua.

CnoXHOCTb Takoro pofa BbIYMCIIEHUIA MOKa3blBAeT HaM, YTO B KBAHTOBO-MEXaHUYECKOW cpepe
npovcxoguT ropasgo bonblue, Yyem (OykBanbHO) BUOUT rnas. A gokasar, Bblpaxasi KpuTepuii peanbHOCTU
OOKTOpa ,ﬂ)KOHCOHa Ha s3blke BbIYUCIIUTENBHOMN CIOXXHOCTU, YTO 3Ta CIOXHOCTb — OCHOBHasaA NpUYnHa
TOro, noyemy O6ecCMbICNIEHHO OTpuLUaTb CyLIECTBOBaHWE OCTaBLUIENCss 4YacTu mynbTuBepca. Ho
BO3MOXHbl ropaszio 6onee BbICOKME CTENEHM MHOroobpasusi, koraa B MHTEPdEPEHLIMIO BOBMNEKAOTCS ABE
nnm Gonee B3aMMOOENCTBYHOLUMX YacTuUpbl. [JONycTMM, YTO AN KaXOow M3 ABYyX B3aMMOAENCTBYHOLLMX
YyacTuL, OTKpbiTa (CkakeM) TbicAya TpaekTopuin. Torga 3Ta napa Ha NPOMEXYTOYHOM aJTarne
9KCNEPUMEHTA MOXET 0Ka3aTbCsl B MUMIMOHE PasfiNyHbIX COCTOSIHWI, TaK YTO MOXeT ObITb 4O MUMMOHA
BCENEHHbIX, KoTopble OydyT oTnuyatbcs Tem, 4YTO pfenaeTr 9Ta napa udactuud. Ecnn 6ol
B3aMMOAENCTBOBANN TPWU YacTULbl, TO KONIMYECTBO Pa3fMYHbIX BCENEHHbIX MO0 6bl YyBENMYMTLCA A0
Munnvapaa; ons YeTbipex vactuy — A0 TpuUnnuoHa U T.4. Takum o6pas3oM, KOSMYECTBO pPasfUYHbIX
NCTOPUIA, KOTOpble HaM MpUWIOCb Obl BbIMUCIUTL, ecnn Obl Mbl 3axoTenu npeackasatb TO, 4YTO
npon3oiaeT B TakUX CryyasX, yBENMUMBAETCS SKCMOHEHUMANbHO C POCTOM YMCra B3aMMOAENCTBYHOLLMX
YactTuy. VIMEHHO NO3TOMYy 3ajadva BbIYMCMEHWST MOBEAEHWUS TUMWYHOW  KBAHTOBOW  CUCTEMbI
TpygHoobpabaTtbiBaeMa B MOSIHOM CMbICI1E 3TOrO CroBa.

OTO MMEHHO Ta TPYAHOCTb 00paboTku, koTopas BonHoBana ®eriiMana. Mbl BUOUM, YTO OHa HE UMeeT
HMyero obuiero ¢ HenpeackalyemoCTbio: HanpoTuB, Haubonee SICHO OHa MPOSIBMSIETCA B KBAHTOBbIX
SIBNEHNSIX C BbICOKOW CTEMNeHbIo Npeacka3yemMocTu. Tak MpoMcXoauT NoToMy, YTO B TaKUX SIBIIEHUSAX OLMH
N TOT XXe onpeenieHHbl pe3ynbTaT UMEET MECTO BO BCEX BCEIIEHHbIX, OOHAKO 3TOT pe3ynbTaT — UTOr
NMHTEpdEPEHLMN MEXOY OrPOMHBIM KONMYECTBOM BCEJNIEHHbIX, KOTOPbLIE OTNMYanMchb Apyr OT gpyra BO
BpeMsl 3KcrnepumMmeHTa. Bce 31O B npuHUMNE MOXHO npefckasaTb M3 KBAHTOBOW TEOPMMU, Aa OHO U He
CcTpagaeT M3NULIHEN YyBCTBUTENBHOCTBIO K HayanbHbiM ycnoBusiM. Ho npedckasamb, YTO B TaKuX
3KcnepuMMeHTax pesynbTaTt Bcerga 6yaet ogHMM M TeM Xe, TPYAHO NOTOMY, YTO ANsi 3TOro Heobxoanmo
BbINOSNTHUTb Ype3MEPHO B0MbLION 06 BbEM BbIYMCNIEHUN.

TpyaHocTb 06paboTkn, B npuHUMNe, ABRAseTca ropa3go 6onmbwyMm  npenaTcTBueM  Ans
YHMBEpCanbHOCTU, YeM UM Koraa-nnbo Morna ctaTb HenpeackasyemocTb. A yxe ckasarn, 4To abcontoTHO
TOYHasd nepefaya pyneTkM He HyXdaeTcs (a Ha camMOM Jene, U He JOIbkKHa HyXOaaTbCsl) B nocne-
O0BaTEeNbHOCTN 4uMcen, coBnagawowen ¢ pearnbHol. MogoOHbIM 06pa3om, Mbl HE MOXeEM 3apaHee
NMOAroTOBUTL Nepeaady 3aBTpalLHen norogsl B BUPTyanbHOW peanbHOCTU. Ho Mbl MOXeM (unu ogHaxabl
CMOXeM) OCyLLecTBUTb nepepady rno2odsl, KOTopas XoTs U He ByAeT TakoW e, Kak pearnbHas noroaa,
MMeBLUasi MeCTO B KakOM-TO WCTOPUYECKUA [eHb, HO TeM He MeHee, GyaneT BecTn cebsa CTOMb
peanncTU4HO, YTO HWM OAMH MOoNb30oBaTerb, KakMM Obl 3KCNEPTOM OH HU Obisl, HE CMOXET OTNNYUTL ee OT
HacTosilwen norodbl. To e camoe kacaeTcsa M niobon cpedbl, KOTopas He nokasbiBaeT 3deKTb
KBaHTOBOW MHTepdepeHUmn (4To o3HayvaeT 6onblINHCTBO cpes). MNepegayva Takon cpeabl B BUPTYarbHOW
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peanbHOCTM — nerkoobpabaTbiBaeMasi BbluMCMTENbHasA 3agada. OgHako okasanochb, YTO HEBO3MOXHO
npakTU4eckn nepenaTb Te cpedbl, KOTOpble MOKasbiBalT 3addekTbl KBaHTOBOW WHTepdepeHuun. He
BbIMOJIHAS 3KCMOHEHUMarnbHO 0onblune 06beMbl BLIMUCIIEHNIA, KaK Mbl MOXEM ObiTb YBEPEHbI, YTO B 9TUX
cnydasix nepefaHHasi HamMy cpefda HWUKOr4a He caenaet TOoro, YTO U3-3a HEKOTOPOro sIBIEHUs
NMHTEpdEepeHUMN HUKOTAA He aernaeT peanbHas cpena?

MoxeT nokasaTbCA eCTECTBEHHbIM BbIBOA, YTO pearlbHOCTb BCE-TakM He MOoKa3blBaeT HACTOSLLEN
YHMBEPCANbHOCTN BbIYUCIIEHWI, NMOCKOIIbKY HEBO3MOXHO MOME3HO nepedaTtb ABMEHWs MHTepdepeHunn.
OpHako, ®elriHMaH cgenan NPOTMBOMOSOXKHBIA BbIBOA4 M Obln coBeplieHHo npas! BmecTto Toro, 4tobbl
cunTaTtb TPYAHOCTb 0OpaboTku 3agayun nepegaym KBaHTOBbLIX SBMEHWI npenaTcTeuem, ®eriHMaH cyen ee
OGrnaronpuATHOM BO3MOXHOCTbIO. Ecnn, 4ToGbl y3HaTb WCXOL SKCNEepuMeHTa C UHTepdepeHunen,
Heob6XoOUMO BbINOMHUTL Tak MHOMO BbIMUCIIEHWI, TO CaM (PaKT NPOBEAEHMS Takoro 3KCMEepUMEHTa U
N3MepeHnss ero pesynbTaToB PaBHOCWUMEH BbINOMHEHNIO CIIOXKHOMO BblYMCHEHWUS. Takum obpasom,
paccyxgan ®denHmaH, HaBepHoe BCe-Taku MOXHO Obino 6bl aheKkTMBHO NepedaTtb KBaHTOBbIE CpeAbl
nNpu YCNoBMW, YTO KOMMNbIOTEPY MNO3BOMNSAT MPOBOAMTL OKCMEPUMEHTLI Had pearnbHbIM  KBaHTOBO-
MexaHunyeeknMm obbekTom. KomnbloTep Bbibpan Obl, Kakne M3MepeHus caenaTb Ha BCrOMoOraTernbHOM
COCTaBnSALWEN KBaHTOBOroO annapatHoro obecnevyeHus BO BpPeMsl MpOBEAEHWUsI 3IKCMepuMeHTa, U
BKIHOYMIT Obl pe3ynbTaThl UISMEPEHUI B CBOW BbIMUCTIEHNS.

B pencrButenbHOCTM BCnomoraTenbHOe KBaHTOBOE annapatHoe obecneveHne Toxe 6bino Obl
koMnbtoTepom. Hanpumep, nHtepdepomeTp Mor O6bl AeACTBOBATL, Kak NOA0OHbIN NpmMbop, K. Kak nobon
apyron omanyeckmii 06bEKT, ero MoXHO Bbino Obl cuMTaTh KOMMbloTepoM. CerogHsa Mbl Ha3Banu Obl ero
creyuanu3uposaHHbIM K8aHmosbIM KoMbiomepoMm. Mbl «nporpammmupyemMm» ero, yctaHaenveas 3epkana
Tak, YToObl CO34aTh OnpeneNnieHHy0 reoMeTpuLo, U 3aTeM HanpaensieM oavMH OOTOH Ha NepBoe 3epkarso.
B akcnepumeHTe C HecnyyanHon wHTepdepeHumen ¢oToH Bcerga OyaeT nosiBNATLCA B OLHOM
KOHKPETHOM HanpaBfieHWM, onpeaensaeMoM YCTaHOBKOW 3epKarn, U Mbl MOXEM MHTepnpeTMpoBaTb 3TO
HanpaBreHWe Kak YykasblBawollee pesynbTaT BbluWcneHus. B Oomee CnoXxHoOM 3KcnepyMeHTe C
HECKOJTbKUMW B3aUMOLEWCTBYHOLLUMMM YacTULAMW Takoe BbIMMCIIEHWE 3anpoCcTO MOIMMO Obl, Kak S yxe
06bsicCHUN, cTaTb «TpygHoobpabaTbiBaeMbiM». HO MOCKOMNbKY Mbl CMOMM MOMy4uTb €ro pesynbTaThl,
MPOCTO MNpoBeds  3KCMEPUMEHT, 3HA4YUT, €ero BCe-TakM Henb3s HasBaTb AEeNCTBUMTENBbHO
TpyaHooOpabaTbiBaeMbiM. Ham Tenepb crnenyeT ObiTb 6Goriee 0CTOPOXHLIMK B BOMPOCAX TEPMUHOSOTMN.
OuyeBMAHO, YTO CYLLECTBYHT BbIMMCIUTENbHbIE 3aJayu, KOTOpble «C TPyAOM noggarTcs obpaboTker,
€Cnn Mbl NblTaeMCs PELUNTb UX C MOMOLLbIO NM0HOro CyLLECTBYOLLIErO KOMMNbIOTEPA, HO KOTOPbIE NepeLuun
Obl B pa3spsag nerko obpabaTtbiBaeMbiX, eCnu Obl B Ka4ecTBe CreLManmM3MpoBaHHbIX KOMMbIOTEPOB Mbl
MCMomnb3oBanM  KBAHTOBO-MexaHu4yeckne obbektbl. (ObpaTute BHUMaHWE, YTO  BO3MOXHOCTb
MCMNONb30BaHWSA KBAHTOBLIX SIBMEHUA ONS BbIMNOSIHEHMS BbIYUCIIEHUA C MOMOLLLIO Takoro mMeTtoda oby-
CrnoBrneHa Tem, 4YTO 3T SBMEHUS He NOABEPXKEHbl xaocy. Ecnu Obl pesynbTaT BblMUCIEHWIA Obin
YHKLUMEN, YpPE3MEpPHO YyBCTBMTENBHOW K HayanbHOMY COCTOSIHMIO, «3anporpammupoBaTtby Takoe
YCTPOWCTBO, YCTAHOBUB €0 B NoAXoAsiLee HavanbHOe COCTosiHUE, Oblnio 6bl HEMOCUITBHO CMOXHOW 3a4a-
yen).

Mcnonb3oBaHnme BCMOMOraTesnlbHOro KBaHTOBOrO YCTPOMCTBA TakMM 0OpasoM MOXHO Obino Obl
nocuMTaTb HaayBaTenbCTBOM, TaK Kak OYEBUAHO, YTO /06y cpedy ropasgo npolle nepefatb, MMes
OOCTyn K ee 3anacHOW Konuu Ans nposefeHus nsmepeHun Bo Bpems nepepaum! OpHako PenHmaH
BbIOBMHYIT TMNOTE3Y, YTO HET HEOOXOAUMOCTU B MCMONBb30BaHUM TOYHOW KOMWM NepefaBaemMoin cpenpl:
YTO MOXHO HaWTW BCMoOMoOraTenbHoe YCTPOWCTBO C ropasgo Oornee MpoCTOW KOHCTPYKUMEWN, HO
NHTEepepeHLIMOHHbIE CBOWCTBA KOTOPOro, TEM HE MeHee, OyayT aHaNorMyHbl CBOMCTBaM nepegaBaeMon
cpeabl. OcTaBLlyOCA 4YacTb nepegayn CrnocobeH OcyLecTBUTb OObIYHbI KOMMbIOTEP, paboTarolui
aHanorm4yHbiM obpa3om MeXxay BCromoratesibHbIM YCTPOMCTBOM WM nepenaBaemon cpegon. dPenHmaH
oXxugan, 4yto aTa 3agadva Oyget nerkoobpabaTtbiBaeMon. bonee Toro, oH npegnonararsn, kak okasanochb,
npaBuibHO, YTO BCe KBaHTOBO-MeXaHuWyeckue cBoncTBa nwbor nepegaBaemMon cpefbl MOXHO
cMogenupoBatbh C MOMOLLBK BCMOMOraTenbHbIX YCTPOWCTB KOHKPETHOro BMAA, KOTOPbIA OH TOYHO
onpegenun (a UMeHHO, COBOKYMHOCTM BpaLLaLLUXCS aTOMOB, KaXAbIN U3 KOTOPbIX B3aUMOAENCTBYET CO
ceoumn coceaammn). OH HasBan BeCb KMacC Takux YCTPOWCTB YyHUBEPCAslbHbIM K8aHMO8bIM
uMumamopom.

OfHako 9TOT uMUTaATOpP He Obln OTAENbHOM MalLMHOW, Kakon OH AOSKeH 6bi1 Obl ObITh, YTOObI
Ha3blBaTbCs YHMBEPCAnbHbIM KOMMbIOTEPOM. B3anmoaencTeus, KOTOpbIM NPULLINOCE Obl NOABEPrHYTLCA
atoMaMm uMmuTaTopa, Hemnb3s ObINo YCTaHOBUTL OOHaXAbl M HaBCerga, kak B YHMBEPCaNbHOM KOM-
nbloTEPe, MX HYXXHO ObINO NepeycTaHaBnMBaTb ANSA Kaxaow nepefaBaemon cpefbl. OoHako CMbICH
YHMBEPCANbHOCTM B TOM, YTO AOMMKHO ObiTb BO3MOXHbLIM 3anporpaMMMpoOBaThb OTAENbHYK MalluHYy,
TOYHO OMNPELENeHHY0 pa3 U HaBceraa, Anst BbIMONHEHMS NOOGOro BO3MOXHOIO BbIYUCIIEHMS UNKU Nepe-
Oadyn nobon Bo3MoxHoW cpegbl. B 1985 rogy s pokasan, 4TO B KBaHTOBOW (pM3uKe CcCyllecTByeT
yHUBepcarsibHbIl K8aHMmMo8bIl KOMMblomep. ITO AoKasaTenbCTBO Obino abcontoTHO npsiMbiM. Bee, 4To
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MHe NpULLNOCh cAenaTh, 3TO CKONMPOBAaTb YCTPOMCTBA ThIOpUHra, HO ANS onpedeneHus fnexallen B ux
OCHOBEe (PU3MKN BOCMOSb30BATHCS HE KMaCcCUYECKOM MEXaHUKON, KOTOopyo HesBHO npuHuman ThlopuHr, a
KBAaHTOBOM TEOPUEN. YHMBEpCalbHbI KBAHTOBbLIA KOMMbIOTEP MOXET BbIMOMHUTL ft060OE BbIMMCIEHNE,
KOTOpPOE MOXET BbINOMHUTL JOOOM ApPYrov KBAHTOBLIM KOMMbIOTEP (MNK MO0 KOMMbIOTEP TUMa
MawWuHbl ThOpUHra), a Takke OH MOXET nepedatb fobylo KOHEYHYD (PU3NYECKM BO3IMOXHYK cpeay B
BMpTYyanbHON peanbHocTu. bonee Ttoro, C Tex nop ObINO nokasaHo, YTO BPEMSI U OCTalnbHblE PeCypChl,
KOTOpble eMmy I'IOHaLI,06$|TCF| aona  ocyuwliecTBrieHusA BCero 3To0ro, He 6y,EI,yT yBENMN4YNBaTbCA
3KCMOHEHUManbHO C poCTOM pa3MepoB UMM Yucna getanen nepefaBaeMoyn cpefbl, Tak YTO BaXHble
BbluMCneHns OyayT nerkoobpabaTbiBaeMbl B COOTBETCTBMU C HOPMaMu TEOPUU CITOXKHOCTMU.

Knaccuyeckas Teopusi BblYMCINEHMS, KOTOpas B TeYeHWe MofyBeka ocTaBanacb HeOoCnopuMbIM
OCHOBaHMEM BbLIMMUCIEHUSA, Cenyac ycTapena, npeBpaTMBLUNCL pas3Be 4TO, Kak W oOcTalnbHas
Knaccumdeckast ouauka, B cxemy annpokcumauuun. Cenyac makol Teopuen BbIYUCIIEHUS SABMSETCS
KBaHTOBas Teopus BbluMcreHus. S ckasan, 4to ThblopuMHr B CBOEM YCTPOWCTBE HESIBHO MCMONb30Bar
«Krnaccuyeckyto MexaHuky». Ho, oueHuB npollefline cobbiTnsa, cenvyac Mbl MOXEM YBUAETb, YTO Oaxe
Knaccumdeckass Teopus BbIYMCIIEHUS He MOMHOCTbI COOTBETCTBOBANa Krnaccudeckon uanke u
coepXana cepbesHble npeasHamMeHOBaHUSA KBaHTOBOW Teopuu. CoBceM He coBMafeHue, YTO CroBO
6bum, o3HavaLee HauMeHbLLIEE BO3MOXHOE KONMYECTBO MHGOPMaLMK, KOTOpbiM cnocobeH ynpaensaTb
KOMMbIOTEP, B CYLUHOCTM 3HAYUT TO XE CaMO€, YTO W K8aHMm, OWNCKPETHbIN KOMMOHEHT. [uncKkpeTHble
nepemMeHHble (NepeMeHHble, KOTOpble HE MOTYT MPUHMMAaTb HEMPEpPbIBHbIA Ananas3oH 3HAYEHWI) Yyxabl
Knaccuyeckon dmsmke. Hanpumep, ecnv nepeMeHHasi MMeeT TOSbKO 4Ba BO3MOXHbIX 3HAYEHUS, CKaXeM,
0 1 1, kak oHa BoobLe nonagaeT u3 0 B 1? (A 3agaBan 3ToT Bonpoc B rnaee 2). B knaccuyeckon dpunsnke
en npuwnocb Bbl MEpPemMecTUTLCH M3 OQHOMO 3HayeHMs B Opyroe C NepepbiBOM, YTO HECOBMECTUMO C
paboTon cun N OBWXKEHUN B KIACCUMYECKOM MexaHuke. B kBaHTOBoW ¢usmke HeT HeobxogumocTy B
NPEepPbIBHOM M3MEHEHUN — [Jae HECMOTPS Ha TO, YTO BCE U3MEPUMbIE BENUYMHBLI OUCKPETHBLI. JTO
npoucxoauT crneaywmm obpasom.

Ons Hayana paBanTe NpPeACTaBMM HECKOSbKO MapanfenbHbIX BCEMEHHbIX, CIOXEHHbIX NogobHO
Koroge KapT, MpuvyeM BCS Konoda npeactaBnsieT cobor COBOKYMHOCTb BceneHHbix. (Takas mogernb, B
KOTOpOM BCEfMEHHble pacrnonaralTcs MocneaoBaTernbHO, BeCbMa MpeyMEeHbLUaeT  CIOXHOCTb
MyrbTUBEPCA, HO OHa BMOSHE JOCTATOuYHA, YTOObI NPOUNMIOCTPMPOBATL TO, O YeM A roBopto). Tenepb
AaBanTe U3MEHNM 3Ty MOAEMb, YTOObI y4ecTb TOT haKT, YTO MyNbTUBEPC — 3TO HE OUCKPETHbIA HAabop
BCENEHHbIX, @ KOHTUHYYM, U TO, YTO He BCE BCEfeHHble pa3nnyHbl. B 4eNcTBUTENBHOCTA, ONS Kaxaon
BCENEHHOW, KOTopasi Tam MpPUCYTCTBYET, TaKkKe CyLIEeCTBYET KOHTUHYYM WOEHTUYHbIX BCEMEHHbIX,
coAepaLlMin onpedernieHHyl0 KpOLLEYHYI, HO OTIIMYHYIO OT Hyns JON0 MynbTuBepca. B Haweln mogenu
3Ty OO0 MOXHO NPeacTaBuTb Yepes TOMWMHY KapTbl, MPUYEM Kaxaasi kapTa Tenepb NpeacTaBnsieT Bce
BCemneHHble gaHHoro Tuna. OgHako, B OTNMYME OT TOMLWMHBI KapTbl, OONSA KaXXOOro TWMa BCENEHHbIX
N3MEHSIETCSI CO BPEMEHEM MO KBAHTOBO-MEXaHWYECKMM 3akoHam ABwxeHusi. CnepoBaTenbHO, OOMs
BCEMEHHbIX, 00nafarLLmMX JaHHbIM CBOWCTBOM, TOXE N3MEHSAETCA U U3MEHSIETCA HeMpepbiBHO. B cnyyae
C OUCKPETHOM NepeMeHHow, koTopas nameHsietcst ot 0 o 1, 4onycTuM, 4YTo aTa NepeMeHHas NpuHMMaeT
3HayeHne 0 BO BCcex BCEMEHHbIX 40 Havarna U3MeHeHus, a nocrne N3MeHeH s OHa NPMHUMAaeT 3HaveHne 1
BO BCEX BCEMEHHbIX. Bo BpemMs nsameHeHns 0ons BCENeHHbIX, B KOTOPbIX 3Ha4YeHne paBHO 0, paBHOMEpPHO
ymeHbLiaetcs ot 100% [0 Hyns, a 4oNSA BCENEHHbIX, B KOTOPbIX 3TO 3HAYE€HNE paBHO 1, COOTBETCTBEHHO
pactetr oT Hyna po 100%. Ha pwucyHke 9.4 nokasaHa Todka 3peHus MynbTuBepca Ha nopgobHoe
N3MeHeHWe.

r
t |
BeeaeHHue I O ||'I

Bpemn

Puc. 9.4. MNMepcnektuBa MynbTUBEpPCa Ha HENPUPbLIBHOE U3MeHeHne 6uTa ot 0 o
1

M3 pucyHka 9.4 moxeT nokasaTbecs, 4TOo xoTa nepexod oT 0 kK 1 OOBLEKTUBHO HENPEpPLIBEH C
nepcnekTuBbl MyfbTUBEPCA, OH OCTAeTCs CyOBbEKTMBHO MPEepbIBHBIM C NEPCNEKTUBLI NOOOM OTAENbHON
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BCEMNEHHOW — MNPEACTaBNEHHOW, CKaXXeM, rOPU3OHTaNbHON NMHWEN, JOXOOAWEN OO cepeanHbl PUCYHKa
9.4. OgHako 9TO BCEro Mvb OrpaHWYeHVe guarpamMMmbl, @ He pearnbHasl XapakTepucTuka TOoro, 4To
NMPOUCXOOUT Ha caMoM Aene. XOoTd guarpaMmma BbIrMaguT Tak, CIIOBHO B KaXK4Oe MIHOBEHME CyllecTByeT
KOHKpeTHas BCeneHHas, KoTopas «TONIbKO YTO m3MeHunacb» oT 0 4o 1, NOTOMy YTO OHa TOMbKO YTO
«nepecekrna rpaHuly», Ha caMoM fefne 3TO He Tak. Tak OblTb HE MOXEeT, MOTOMY YTO Takas BCENleHHasi
CTPOro mMaeHTu4Ha nobon Opyron BCENEHHOW, B KOTOPOM OWUT B JaHHbI MOMEHT UMeeT 3HayeHue 1.
[Moatomy, ecnu Bbl XXUTENW OOQHON U3 HUX UCMbITbIBANM NpPepbIBHOE U3MEHeHMe, TO XUTEnn BCEX OPYrux
ucnbITbiBanu 6bl TO e camoe. 3Ha4nT, HU OOHA U3 HUX HE MOXET MMeTb Takon onbIT. ObpaTuTe Takke
BHUMaHWeE, YTO, KaK 51 0ObsCHIO B rnaBe 11, nges o 4em-To, YTo O8UXXemcs Yepes avarpammy, Nogo6Hy
pUCYHKY 9.4, Ha KOTOPOW Y>xe NPefCTaBeHO BPEMS, MPOCTO OWMboYHa. B kaxxgoe MrHoBeHve 6UT nmeet
3HadeHue 1 B onpefeneHHon aone BceneHHblXx 1 0 — B Apyron. Bce 3Tn BceneHHble B KaXabli MOMEHT
BPEMEHW yXe nokasaHbl Ha pucyHke 9.4. OHM HUKyaa He OBuxKyTCs!

Elle oauH nokasatenb HEABHOTO MPUCYTCTBUA KBaHTOBOW (DU3VKM B KIACCUYECKOM BbIYUCIIEHUN —
3TO 3aBMCHUMOCTb BCEX BapMaHTOB NPaKTUYECKO peanusauuy KOMMbIOTEPOB TUNa MaLluHbl ThlopUHra oT
TakMx Bellel Kak TBepaas MaTepusl MM HaMarHWYeHHble Matepuarnsl, KOTopble He Mornv Obl
CylLecTBOBaTb B OTCYTCTBME KBaHTOBO-MexaHuueckux addpektoB. Hanpumep, nioGoe TBepgoe Teno
COCTOUT K3 COBOKYMHOCTU aTOMOB, COCTOSILLMX W3 3MEKTPUYECKU 3aPSDKEHHBIX 4acTuL, (3MEeKTPOHbI U
NpoToHbI B siApe). Ho n3-3a knaccuyeckoro xaoca HY ofjHa COBOKYMHOCTb 3apsiKeHHbIX YacTuL, He mMorna
Obl OCTaBaTbCsl YCTOWYMBOW MPU KNACCUMYECKUX 3aKOoHaX ABWKEHUS. TMonoXWTenbHO U OTpuuaTenbHO
3apshkeHHble YacTulbl MPOCTO BbineTanum Gbl CO CBOEro MecTa, CTankuBasicb Apyr C APYrom, U
KOHCTPYKUMS pacnanacb Obl. TONMbKO CUSlbHasi KBaHTOBAasi MHTEpPdepeHUMst Mexay pasnnyHbIMU
TPaEKTOPUSIMM OBWKEHWS 3apshkeHHbIX YacTul, B naparfesibHbiX BCEMEHHbIX MpegoTBpallaeT Takue
kaTacTpoddbl U AenaeT BO3MOXHbLIM CyLLECTBOBaHUE TBepAoi MaTepuu.

Co3gaHne yHMBepcanbHOroO KBaHTOBOIMO KOMMbiOTepa AeWCTBUTENbHO BbIXOAMT 3a  paMku
coBpeMeHHON TexHomormn. Kak s yxe ckasan, 4Tobbl OOHapyxuTb sBfieHue UHTepdepeHLUn, HYXHO
Bbl3BaTb COOTBETCTBYIOLLEE B3aUMOAENCTBME 8CeX MEepPeMEeHHbIX, KOTOopble OblNn OTNAWYHBIMK BO
BCENeHHbIX, BCTYNMBLUNX B MHTepdepeHumto. Yem Gonblue B3anMOAENCTBYIOLIMX YacTul, TEM CroXHee
CNpoBOLMPOBaTL B3aUMOAENCTBME, KOTOpOEe MNPOAEMOHCTpMpoBano Obl MHTepdepeHumto, TO ecTb
pesynbTaT BbluucreHns. Cpean MHOXeCTBa TEXHUYECKMX CNOXHOCTEN paboThl Ha ypoBHE OOHOrO atoma
NN 3NEKTPoHa OJHa M3 BaXXHEWWWMX COCTOWUT B OrpaxgeHuum cpedbl OT BO3OEWCTBUSA pPasfnUYHbIX
nHTepepupyownx cybsbluncnennii. [lockonbKy, Korga rpynna aTtoMOB MoABepraeTcsd  SIBNEHUIo
NHTepepeHummn, npuyem 3T aTombl AudddepeHUMpoBaHHO BO3OENCTBYIOT Ha Apyrue aTtoMbl 3TON
cpeabl, TO MHTepdepeHUNIO y)Ke HEBO3MOXHO OOHApPYXMTb C MOMOLLbIO M3MEPEHUI TONBbKO WCXOAHOW
rpynnbl, U 3Ta rpynna yxe He BbINOMNHSAET kakoe Obl TO HU ObiNo None3Hoe KBaHTOBOE BblYMCEeHME. JTO
Ha3blBaeTcsl dekozepeHmHocmbto. CnepyeT pobaBuTb, YTO 3Ty npobnemy 4acTo npeacTaBnsloT B
FNIOXXHOM CBETE: HaM rOBOPST, YTO «KBAHTOBas MHTepdepeHUMs — O4eHb YyBCTBUTEMbHbIA Mpouecc, U
ero crnegyeT orpaxgaTb OT NoObIX BHELWHMX BO3AencTBui». Ho 3To He Tak. BHelwHue BO3gencTBUS
CNocobHbl BbI3BATb Marnenwine HeCcOoBEpLUEeHCTBA, HO MMEHHO 3MEeKT KBAHTOBOIO BbIYUCIIEHUSA
BHELLUHEro Mmpa Bbl3blBaeT A4EeKOrepeHTHOCTb.

Takum obpa3om, cTaBka [fenaetcss Ha co3gaHne CyOMMKPOCKOMMYECKMX CUCTEM, B KOTOPbIX
nepemMeHHble, HecyLme MHOopMaLuio, B3aUMOLENCTBYIOT APYr C OPYrOM, HO OKa3bliBaloT Ha CBOK cpeay
BO3MOXHO MeHbllee BrnusHue. [pyroe HOBOE YMpoOLleHWe, yHVKarbHOe Afsi KBaHTOBOW Teopuu Bbl-
YNCINEHMUS, YAaCTUYHO KOMMEHCUPYET CITOXHOCTM, Bbi3bIBAEMbIE AEKOrepeHTHOCTbIO. OKasbiBaeTcd, YTo B
OTNIMYME OT KIacCUYECKOro BbIMWCIIEHUS, rge Heobxoanmo paspabaTbiBaTb TOYHO OMpederieHHble
Knaccuveckue normyeckme anemMeHTbl, Kak-to W, unu n HE, npu KBaHTOBOM BbIYMCIIEHMM TOYHaAA hopma
B3aMMOAEWNCTBUIA BPS4 NN MMeeT 3HadeHne. B cywHocTn, nobyto cuctemy B3anModencTByOWmMX 6utos
aToMHOro Maclitaba, ecrim oHa He OeKorepupyeT, MOXHO NPUCNOCOOUTL AN BbINOSIHEHUST MONE3HbIX
KBaHTOBbIX BbIYUCNEHUN.

M3BeCTHbI MHTEP(EPEHLIMOHHBbIE SBMEHWS], BKMOYAOLME OrpOMHbIE KOMMYECTBa YacTul, Hanpuvep,
CyneprnpoBOAMMOCTb UMM CyNePTEKYYECTb, HO KaXETCS, YTO HU OOHO U3 HUX HEBO3MOXHO UCMOfMb30BaTh
ONS BbIMOSIHEHMS XOTb CKOMb-HUOYOb WHTEPECHbIX BblYMCEHUN. Bo Bpemsi HanMcaHua KHUMM B
nabopatopmMm MOXHO ObiIo 6e3 Tpyaa BbIMOMHUTE TOJNbKO OL4HOOUTOBbLIE KBAHTOBbLIE BbIYUCIIEHUS.
OpHako, aKcnepumeHTaTopbl YBEPEHbI, YTO B TEYEHMEe HECKONbKUX Mocrepylowmx net 6yayT cosgaHbl
OBYyX- 1 Gonee GUTOBbIE K8AHMOBbLIE Jlo2UYECKUE 3rieMeHmMbl (KBAHTOBbIE SKBMBANEHTbI KNACCUYECKUX
NOTNYECKUX 3NIEMEHTOB). DTO OCHOBHbIE COCTaBMSIIOLLNE KBAHTOBbLIX KOMMLIOTEPOB. HekoTopble hU3NKK,
ocobeHHo Ponbd angayep u3 Uccneposatensckoro LleHTpa IBM, HacTpoeHbl NeCCUMUCTUYHO OTHO-
CUTENbHO NepcnekTMB Byaywmx goctmxkeHnin. OHM nonararT, YTO AEKOrepeHTHOCTb HMKoraa He bypet
cBefeHa [0 TOro YpPOBHS, rAe MOXHO OyAeT BbIMONMHUTL GOMblue, YeM HECKONbKO nocrefoBaTernbHbIX
3TanoB KBaAHTOBOro BbluMCreHUsl. BonblWMHCTBO nccrnegoBaTene U3 aTon 0bnacty HacTPOeHbI ropasao
bonee ONTMMUCTUYHO (XOTS BO3MOXHO, 3TO CBSI3aHO C TEM, YTO Ha4 KBaHTOBbIM BbIYUCIIEHVEM
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pewatTcs paboTatb TOMbKO O4YeHb Oonblwne onTUMUCTLI!). Ye ObinM MOCTPOEHbl HEKOoTopble
crneumanm3MpoBaHHble KBaHTOBbIE KOMMbIOTEPbI (CMOTPU HWXKE), U JIMYHO S Aymalo, YTO MOsIBNEHWE
bonee CroXHbIX KBAHTOBbLIX KOMMbIOTEPOB — CKOpPEE [OEeri0 HECKOSIbKMX NeT, YeM AecaATtunetui. YTo
KacaeTcs yHMBEpCaribHOro KBaHTOBOIro KOMMbIOTEPA, TO S CYMTal0, YTO €ro Co3gaHue — 3TO TOXE TOSbKO
Oeno BpeMeHW, XOTA MHe He XxoTenocb Obl MpefckasbiBaTb, CKOMbKO BPEMEHW Ha 3TO ynaeT:
[ecaTuneTus Unu Beka.

ToT dhakT, YTo penepTyap yHUBEpCarbHOrO KBaHTOBOro KOMMbIOTEPa COOEPXUT cpedbl, nepedavya
KOTOpbIX SBnsieTcs TpyaHoobpabaTbiBaeMon AN KNaCcCUYeCKOro BbIMUCIIEHWS, FTOBOPUT O TOM, 4TO
HOBbIE€ KIacCbl YNCTO MaTEMAaTMYECKUX BbIMUCIIEHWIA TOXE AOMKHbI CTaTb NlerkoobpabaTbiBaeMbiMKU Ha
aToMm KomnbtoTepe. Kak ckazan [anuneo, 3akoHbl (OU3WKM BbIpaxalwTCsd Ha A3blke MaTtemaTuku, a
nepegaya cpefbl 3KBMBaNeHTHa OUeHKe onpefeneHHbIX MatemMaTuyeckmx yHKUMA. [encTBuTensHo, B
HacTodwee BpemMs OOHapPYXEHO MHOXECTBO MaTemMaTUyeckux 3agad, KoTopble MOXHO 6bino 6bl
3(PPEKTUBHO PeLLMTL C MOMOLLBI0 KBAHTOBOMO BbIYMCIEHMUS, TaK KakK A51s1 BCEX U3BECTHbIX KMaccuyecknx
METOOOB OHU SABNSATCH TpyaHoobpabaTtbiBaembiMn. Hanbonee adhdhekTHOM M3 3TUX 3afad SABNSETCs
3apava pasfnoxeHnss Ha MHoxuTenu Gonbwmnx vmcen. B 1994 rogy MNutep Lop, pabGotatowmii B Bell
Laboratories, oTkpbin MeTod, U3BECTHbIN Kak anzopumm Llopa. ([loka aTa KHUra KoppekTupoBanacs,
ObinNM OTKPbITLI Apyrne 3deKTHbIE KBAHTOBLIE anropuTMbl, BKIoYas areopumm [posepa Onsi OYeHb
ObICTPOro nomcka ArnHHbBIX CMUCKOB).

Anroputm LLlopa 4pesBbl4anHO NPOCT M AOBOMLCTBYETCA ropasgo 6onee CKpOMHbIM annapaTHbIM
obecneyeHnem, Yyem TO, KOTOpOE MOHA4O6MNOCk Gbl ANs YHUBEPCANbHOMO KBAHTOBOrO KOMMbkoTEpa. A
NMOTOMY BEPOSITHO, YTO K8aHMOBoe ycmpolcmeo Orisl pa3/ioXeHUss Ha MHoxumesiu 6yaeT MoCTPOeHo
3a[0Mro 40 TOro, Kak BeCb AManasoH KBAHTOBbLIX BbIYUCIIEHUA CTAHET TEXHOMOrMYeCcK! OCYLLEeCTBUMbIM.
OTa nepcnekTMBa MMeEeT rpaHOMO3HOEe 3HadeHue Ans Kpurmoepaghuu (Hayku, KoTopas 3aHUMaeTcs
CEKpeTHOW nepegayent MHpopMauum U YCTaHOBIIEHNEM e€e MOANMHHOCTK). PeanbHble ceTn cBA3WM MOryT
ObiTb rnobanbHbIMM U UMETb OrPOMHbIE, TMOCTOSIHHO W3MeHsllWwmnecs Habopbl Y4aCTHUKOB C
HenpeackasyembiMM cxemamu CBsA3W. HenpaktmyHo TpeboBaTtb, 4TOOblI Kadas napa Yy4YaCTHMKOB
3apaHee m3mdeckn obmMeHBanack CeKpPeTHbIMW WNpPOBanbHbIMU KIoYamMu, KOTopble No3Bonunu Gbi
UM nosgHee obuiaTtbes, He 6osack, UTO Mx noacnywarT. Kpunmozpaghusi ¢ OMKPbIMbIM KITHOYOM — 3TO
nobon mMeTon OTNPaBKU CEKPETHOW WHpopMaumu, NpuM KOTOPOM HU OTMNpaBUTENb, HU MNonydartesnb He
aensaTca cekpeTtHon uHdopmaumen. Cambil HageXHbIn U3 U3BECTHbIX METOAOB Kpuntorpadum ¢
OTKPbITbIM KMOYOM OCHOBaH Ha TPYAHOCTM 06paboTku 3afaunm pasnoXeHUs Ha MHOXUTENU ©0nbLimnx
yucen. OTOT MeToA M3BECTEH kak kpuntocuctema RSA, koTopasd nonyymna CBOe Ha3BaHWe B YeCTb
PoHanbpa Pusecta (Rivest), Aan Wamupa (Shamir) n JleoHapga Apenbmana (Adelman), koTopble
BrnepBble npegnoxunu ee B 1978 rogy. 3T0T MeTon OOyCnoBneH MaTteMaTU4ecKon MpoLeaypon,
nocpeacTBOM KOTOPOW COOOLLEHME MOXHO 3aKOAMpOBaTb, WMCMOMb3ysi B KAYeCcTBe Krya OrpoMHOe
(ckaxkem, 250-3HadvHoe) uncno. Monydatens MoxeT cBOOOAHO obHapodoBaTb ITOT KIOY, MOTOMY 4YTO
noboe coobLieHne, 3anMdpoBaHHOE C €ro NOMOLLbI, MOXHO pacundpoBaTh, TOMLKO 3HAst MHOXUTENN
aTtoro uucrna. Takum obpasom, 9 Mory BbiOpaTbh ABa 125-3HayYHbIX MPOCTBIX YUCNA U XpPaHWUTb UX B
cekpeTe, HO NepPEMHOXUB, COOOWUTL BceM Mx 250-3HayHoe npounsBedeHue. KTo yrogHo MoxeT nocnatb
MHe coobLLeHne, UCMOoMb30BaB 3TO YWUCMO Kak KO, HO TOMbKO S CMOTY NpoyuTaTb 3TW COOOLEeHus,
MOTOMY YTO TOSTbKO MHE U3BECTHbI CEKPETHBIE MHOXUTENN.

Kak 51 yxe ckasan, He CyLlecTBYeT MPaKTUYECKOW BO3MOXHOCTM pasnoXeHus Ha MHoxutenu 250-
3HAYHOrO YMcna C UCNOMb30BAHNEM KITACCUYECKUX CPeACTB. HO KBAHTOBOE YCTPOWCTBO PasfOXeHWUst Ha
MHOXMWTenu, paboTtarowee no anroputmy Lopa, morno 6bl 370 caenaTb, BbIMOMHMB BCEro HECKOJbKO
ThICAY apuMETUYECKNX onepauni, YTO, BO3MOXHO, OblO Obl MUHYTHbIM Aerom. Takum obpasom,
nobon yenosek, MMEILWMIA JOCTYN K TakoW MalumHe, CMor Obl nerko npountatb fboe nepexsavyeHHoe
coobLeHmne, 3almdpoBaHHOE C MOMOLLBIO KpunTocuctemsl RSA.

LLindpoBanbliykam He nomorno Obl gaXe WCMNONb3oBaHME OONbLUMX YMCEN B Ka4yecTBe KIYew,
MOTOMY 4YTO pecypchl, Heobxoaumble ans pabdoTel anroputma Lopa, o4yeHb MeaneHHo yBenMynBalTCs C
yBENIMYEHNEM pacKNaabiBaeMOro Ha MHOXUTENW Yncna. B KBAHTOBOW TEOPWM BbIYMCIIEHMS Pa3NoXeHne
Ha MHOXMTENM — O4YeHb ferko obpabaTbiBaemasd 3agjada. CumTaercsi, YTO MpuM AaHHOM YpPOBHE
OEKOTepeHTHOCTU CHOBAa MOSIBUTCA MNpPakTUYecKoe OrpaHMYeHue BenuYMHbI YWCha, KOTOPOE MOXHO
pas3noXxmtb Ha MHOXWUTeNn, HO Heuns3BeCTeH HKHUI npegen TexHOJ10rM4ecKku ,EI.OCTVI)KI/IMOVI cTeneHun
aekorepeHTHoCTU. Mo3aToMy, Mbl AOSMKHBI CAeNaTh BbIBOA, YTO OgHaXxabl B OyayLieMm, BO BPEMS, KOTOpoe
ceryac HEBO3MOXHO npefckasartb, kpuntocuctema RSA ¢ nobon gaHHOW OMMHOM KNYa MOXET CTaTb
HecekpeTHoW. B onpegeneHHOM cMbicnie 3TO AenaeT ee HeceKpeTHOM Aaxe cerogHs. Jliobow venosek
UNN opraHnsaLms, KoTopble ceryac 3anvcbiBaloT COOBLLEHUS], 3akoaupoBaHHble B cucteme RSA, n xgyT
TOro BpeMeHU, Korda CMOryT KynUTb KBAHTOBOE YCTPOWCTBO PasfNOXEHWs Ha MHOXUTENU C JOCTAaTOYHO
HM3KOW OEeKOrepeHTHOCTb, CMOTYT paclumndpoBaTh 3TM CcooOLeHMS. BO3MOXHO, 3TO NPOM30AAET TONbKO
Yyepes BeKka, BO3MOXHO BCErO Yepe3 HECKOIbKO AECATUMNETUN, @ MOXET, U eLle paHblle — KTO 3HaeT? Ho
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BEPOSATHOCTb, YTO 3TO MPOM3OWAET €lle He CKOpo, — 3TO BCE, YTO Tenepb OCTanocb OT ObiBLIEN
abCcontoTHOM CeKpeTHOCTU cucTembl RSA.

Korga KBaHTOBOE YCTPOWCTBO pasfnoOXeHWss Ha MHOXWUTENW packnagbiBaeT Ha MHoxutenun 250-
3HAYHOE YUCMO, KOMMYECTBO WHTEpPepupyoLLIMX BceneHHbiX 6GyaeT nopsagka 10°°, T.e. gecsATs B
creneHn 500. 3T0 owenomnsiole OrpOMHOE YMUCNO — MpuYMHa Toro, nodemy anroputm Llopa genaet
pasnoXxeHWe Ha MHOXUTENW nerkoobpabartbiBaembiM. A ckasan, 4To 3TOT anroputm TpebyeT
BbIMOMHEHNs1 BCEr0 HECKOSbKMX ThiCAY apudmeTnyeckux onepauun. besycrnoBHo, s umen B Buay
HECKOJIbKO ThICSIY onepauuni 8 kaxadol ecesieHHOU, KOTopasi BHOCUT BKMazd B OTBET. Bce 3Tu BbluUCTIEHNS
BbIMOMHSAOTCS B Pa3NWyHbIX MapanfenbHbiX BCEMEHHbIX U OendATCs CBOUMWM pesyrbTataMu Yepes
MHTepdepeHumIo.

Bo3MOXHO, BaM MHTEPECHO, KaK Mbl CMOXeM yBeauTb CBOMX ABOWMHMKOB 13 10°° BceneHHbIX HayaTb
paboTaTb Haj Hallel 3agadven pasnoxeHus Ha MHOXUTeNWU. PasBe y HUX HET cBoMX COBCTBEHHLIX 3a4ay,
yTOObl 3afgencTBOBaTb KOMMbHOTEPLI? HaM He HyxHO ux ybexgaTtb. Anroputm Llopa um3HayaneHo
OENCTBYET TONbKO B HAOOpe BCENEHHbIX, UOEHMUYHbIX APYT APYrY, U Bbi3bIBAET B HUX OTNIMYNA TONBbKO B
npeaenax yCTpoucTBa pasrfoXeHust Ha MHOXnUTeNn. Mo3aToMy Mbl, TOYHO ONpeaenmMBLINE YNCIIO, KOTOpoe
HY)XKHO PasfoXUTb Ha MHOXWUTENW, W XOylwMe OTBeTa, WOEHTUYHbl BO BCEX WHTEPGEPUPYHOLLNX
BCENEHHbIX. HECOMHEHHO, CyLLLeCTBYET MHOMO APYrMX BCENEHHbIX, B KOTOPLIX Mbl 3anporpaMmmunpoBanu
Apyroe 4mcno nnu BoobLLe He NOCTPOUNM YCTPOMCTBO PasfnoXeHUst Ha MHOXUTeNU. Ho aTn BceneHHble
OTNMYalTCA OT Hallel CRAULIKOM BOOMblIMM KONIMYECTBOM MEPEMEHHBLIX — WU TOYHEE, NePEeMEHHbIMU,
KOTOpble NporpaMmmMmupoBaHne anroputMa LLlopa He NpuBENO K HY)XHOMY B3aMMOOENCTBUIO, — U NOTOMY
OHU He UHTepPdEPUPYIOT C HaLLe BCENEHHOMN.

[lokasatenbCcTBO, NpMBEAEHHOE B rMNase 2, NPUMEHUTENbHO K /1I060MYy SABREHWUIO UHTepdepeHLmnn,
paspyluaeT KrnacCUYecKylo MAelo CyLecTBOBaHWS TOMbKO OAHOW BCENeHHOW. Jlormyeckn BO3MOXHOCTb
KOMMIEKCHbIX KBAHTOBbIX BbIYUCIIEHUI HUYEro He AaeT B TOM Cny4vae, Ha KOTOPbINA yXKe Henb3st OTBETUTD.
Ho aTa BO3MOXHOCTb OKasbiBaeT mncuxonorumdeckoe BnusHue. Anroputm Lopa pacwupsietr aTo
AokasaTenbcTBo. [Ing Tex, KTO BCe elle CKMNOHEH CYMTaTb, YTO CYLLEeCTBYeT TOMbKO OOHa BCereHHas, s
npegnarato cregyoLyto 3agady: obbscHume npuHyun deticmeus aneopumma Lllopa. £ He nmeto B BMAY,
npeackaxuTe, 4Yto OH OyaeT paboTaTb, MNOCKOMbKY QA5 STOr0 [AOCTATOMHO PeLUNTb  HECKOMbKO
HenpoTMBOPEUMBbIX ypaBHEHWIN. A npoly Bac AaTb o6bscHeHune. Korga anroputm Lopa pasnoxun Ha
MHOXMWTENN 4ucrno, 3agencTBoBaB npuMepHo 10°%° BbIMMCIMTENBHLIX PECYPCOB, KOTOPbIE MOXHO
yBUAEeTb, rae 3TO YNCIO packnagbliBanocb Ha MHOXNTENN?

Bo Bcell BUOMMOWM BCEMEHHOW CyllecTByeT Bcero okorno 10%° atoMoB, UMCNO HUYMTOXHO Marnoe no
cpaBHeHmio ¢ 10°°. Takum obpasom, ecnu 6Gbl BUAMMAs BceneHHas Oblna Mepont U3NYECKon
pearnbHOCTU, n3nyeckas peanbHOCTb JaXe OTAANEeHHO He coaepkana Obl pecypcoB, AOCTATOYHbIX A1s
pa3noXeHNs Ha MHOXUTENKN Takoro 6onbLIoro Yncna. KTo xe Torga pasnoXun ero m MHoxuTenn? Kak u
roe BbINOSTHANOCH BblYMcrieHne?

S roBopun O TPaAMUMOHHBIX TUMAxX MaTeMaTUYEeCKMX 3adad, KOTOpble KBAHTOBbLIE KOMMbHOTEPHI
cmornu  6bl BbINONMHUTL ObiCTpee cyuwlecTByOWMX. HO AnA KBAHTOBbIX KOMMbIOTEPOB OTKPLIT U
OOMOSNHUTENbHBIA  KNacCc HOBbIX 3adad, KOTopble He CrnocobeH pewuTb HUM OAWMH  KNacCUYeCKUn
koMnbtoTep. o cTpaHHOMY COBMafeHUto, OQHOW M3 MEPBbLIX TakUX 3adad OOHapyXunu 3agady, Takke
CBSI3aHHYI0 C KpynTorpadmen ¢ OTKPbITEIM KIOYOM. Ha aTOT pa3 Aeno He B pa3pyLUEHNN CYLLECTBYHOLLEN
CUCTEMBI, @ B peanusalmm HOBOW abCOSMOTHO CEKPETHOM CUCTEMbI K8aHMoe8oUl Kpurimoepaguu. B 1989
roay B Hblo-Vopke, B UccneposaTensckom Llentpe IBM, B oduce Teopetuka Yapnbsa BenHeTta Gbin
MOCTPOEH MEepBbIN pabounii KBAHTOBBLIM KOMMbOTEP. OTO Obl  CMeuuanM3MpoBaHHbLIA  KBAHTOBbIN
KOMMbIOTEP, COCTOAWMA M3 [ABYX KBAHTOBbIX KpunTorpauyeckmx YCTPOWCTB, CMPOEKTUPOBAHHbIX
BeHHeTtTOM M XKunem Bbpaccapom u3 MoHpeanbckoro YHuBepcuteta. OTOT KOMMbIOTEpP CTan nepBoMn
MaLUMHOWM, BbINOMHMBLUEA HebaHanbHble BbIMUCMEHMWS, KOTOpble He cMorna ©Obl BbIMOMHUTL HUM OAHa
MaLunHa TblopuHra.

B kBaHTOBOW Kpuntocucteme beHHeTa n Bpaccapa nocnaHusi KOAMPYHTCA COCTOSIHUSAMUW OTAENbHbIX
POTOHOB, UCNycKaeMbIX Na3epom. HecMoTpst Ha To, YTO ANA nepejayn coobLlleHns Heobxoanumo MHOro
¢OoTOHOB (0AMH POTOH Ha OuT, nmoc Te OTOHbI, KOTOpble TPaATATCS Ha BCEBO3MOXHbIE He-
3(PPEKTUBHOCTN), TaKNe MaLUMHbI MOXHO MOCTPOUTb, UCMOMb3ysl CYLLECTBYHOLLYI0 TEXHOMOINI0, NOTOMY
YTO AN BbIMNOSIHEHUSI CBOMX KBAHTOBbIX BbIYMCMEHUA UM HEOOX0AMM oauH POTOH Ha pa3. CekpeTHOCTb
cuctembl OcHOBaHa He Ha TpPyAHOCTM 06paboTkM, Kak KrnacCU4eckoW, Tak W KBAHTOBOMW, a
HENOCPeACTBEHHO Ha CBOWCTBAX KBAHTOBOM WHTeEpdEpeHUMU: UMEHHO OHa [JdaeT 3TOW cucteme
abContoTHYI0 CEKPeTHOCTb, KOTOPYH HEBO3MOXHO obecneynTb C MOMOLLBK KracCUYecKMX MeTOAOB.
Hukakon o6bem OyayLmx BbIYMCIIEHWIA HN HA KAKOM KOMMbIOTEPE Yepe3 MUMMMOHbLI UMK TPUNSUOHBI NeT
He MOMOXeT TOMy, KTO xoTen Obl noAacnywartb MOCnaHusl, 3aKoAMpOBaHHble KBAHTOBbIM METOLOM:
MOCKONbKY, ecnu KTo-nnbo oblaetca 4vepe3 cpeny, OEMOHCTPUPYIOLLYIO WHTepdepeHumtio, TO OH
cMoxem obHapyxumb nodcnywusarowux e2o odeld. B cOOTBETCTBUM C KracCUYeCcKon (PU3NKOM HeT
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HMYEro, YTO MOXeT MoMellaTb NOACMYLUMBAIOLLEMY, KOTOPbIN MMeeT U3NYECKUA JOCTYN K cpeae CBS3u,
Hanpumep, K TenegoHHON NMHUK, MyTEM YCTAHOBKM MAacCUBHOMO MOACMYLUMBALOLWEro ycTponctea. Ho kak
A yxe OoObACHWM, ecnnm KTo-Nnbo OCyLLEeCTBRSET Kakoe-nMbo W3MepeHWe KBaHTOBOW CUCTEMbI, OH
N3MEHSAET ee nocneaywlme MHTepdepeHLUMoHHble cBorcTBa. OT aToro addekrta 3aBUMCUT MPOTOKOST
cBaAsn. CesasblBaoWMeECHd CTOPOHbl  3(PEKTUBHO CTaBAT MOBTOPSIOLIMECH  SKCMEPUMEHTbI MO
nHTepepeHummn, cornacys Mx 4Yepes OOLIECTBEHHLIV KaHan CBA3W. TOMbKO Korga WHTepdepeHums
npongeTt NpoBepKy Ha OTCYTCTBME MOACMYLUMBAKOLLMX, OHU NEPEXOST K cneaytoLwen ctagum npoTokona,
cocTosiLen B TOM, 4YTOGbI UCMOMb30BaTb HEKOTOPYID YacTb nepefaHHoOW WHgopMauun B KavecTBe
KpunTorpaduyeckoro knwoya. B xyawem cnydae ynopHbld NOACNYLWMBAKOLWNA MOXET MoMellaTb CBSA3U
coctoATbCsa (xOTHA, ©e3ycrnoBHO, 3TOrO MpoLie AOCTUYb, Nepepe3aB TenedoHHY nuHUK0). Ho 4yTo
KacaeTcd u4TeHMs CcooOLleHNsi, 9TO MOXeT cAenaTb TONbKO Monyyartenb, Afsi KOTOPOro OHO
npegHa3Ha4yeHo, 3TO rapaHTUPYIOT 3aKOHbI (OU3NKN.

MockonbKy KBaHTOBas kpuntorpadmsa 3aBUCUMT OT MaHUNynMpoOBaHWUS OTAENbHbIMU (POTOHaAMM, OHa
CTpagaeT OT 3HAUYUTENbLHOro orpaHuyveHus. Kaxabin (oOTOH, nepeHocAawmnn oanH 6ut uHopmaumm u
nonyyYaembli nocrieqoBaTenbHO, [OOMMKeH OblTb KakMM-TO obpa3oM nepefaH HeBpeauMbiM - OT
oTnpaBuTens nonydatento. Ho nobon MeTon nepegadn cogoepXuT MNOTEPWU, U €CrM OHU  CITULLKOM
GonbluMe, nocrnaHMe HUKoraa He OOCTUIHET CBOEero agpecaTa. YCTaHOBKa pPeTPaHCNSLUMOHHBLIX CTaHLNIA
(vepa anst ycTpaHeHust 3ToM Mpobnembl B CyLLECTBYHOLLUMX cCUCTEMax CBA3M) noaseprna 6bl pucky
CEKPETHOCTb, MOTOMY YTO MOACNyLIMBAKWMA MOr Obl HabnogaTb 3a TeM, YTO NPOVMCXOAUT BHYTPM
pPeETPaHCNSAUMOHHON CTaHuMK, He Oyayunm oOHapyXeHHbIM. JlydliMe M3 CyLIeCTBYHOLWMX KBaHTOBO-
KpunTorpadmyecknx CUCTEM UCMONb3YOT BOSIOKHOOMNTUYECKME Kabenu n nmerT Anana3oH OKOMNo AeCATU
KMOMeTpoB. JTOro 6bino 6bl 4OCTAaTOYHO, YTOObI 06ecneyunTb, CKaXkem, SKOHOMUYECKUIA palioH ropoaa
abContoTHO CEKPETHOWM BHYTPEHHEN CBA3bI0. BO3MOXHO, HE Janeku M pbiHOYHbIE CUCTEMbI, HO YTOObI
peLnTb 3a4ady Kpuntorpadun ¢ OTKPbITbIM KIMOYOM B 06LLEM Cryvyae — ckaxkeM, Ansi rnobanbHOm CcBA3M
— Heobxo0AMMO fanbHenwee pa3BMTUE KBAHTOBOW KpunTorpaduu.

OKCcnepuMeHTanbHble W TeopeTuyeckne WuccnegoBaHns B 06MacT  KBaHTOBOMO  BblYMCIIEHMWS
HabupatoT Temn Bo BceM mupe. lNpeagnaratoT gaxe 6onee obellarolime HOBble TEXHOOTUKN peanv3aumm
KBaHTOBbLIX KOMMNbIOTEPOB 1 NOCTOSHHO OTKPLIBAIOT M @aHaNM3MPYT HOBbIE TUMbl KBAHTOBOIO BbIYUCIEHNS
C pasnuYHbIMK NpevMyLLecTBaMu nepeq Knaccu4ecknm BblYMCeHneM. S Haxoxy Bce 3Tu pa3paboTku
BECbMa 3axBaTbIBAOLLMMMK U CUMTAID, YTO HEKOTOPLIE M3 HUX NPUHECYT TEXHOMNorm4eckue nnogbl. Ho ans
3TON KHWUIMM JaHHbIN BONPOC HecyulecTBeHeH. C dyHOaMeHTanbHON TOYKN 3PEHUS HE MMEeeT 3HadeHus,
HacCKOMbKO MOMe3HbIM OKa3blBaeTCs KBAHTOBOE BbIYMCMEHME, KaK HE UMEET 3HaYeHUs 1 TO, MOCTPOUM fun
Mbl MEepBbIA YHMBEPCanbHbIi KBAaHTOBbI KOMMbIOTEP Ha criedylollen Heaene, yepes Beka WM He
NoCTpouM ero Hukorga. B niobom cnyyae, KBaHTOBas Teopusl BblYUCIEHNS AOMMKHA ObiTb HEOTHEMIEMOM
YacTblo MMPOBO33peHNA Moboro yenoseka, vwlyLlero yHaaMeHTanbHOro NoOHNMaHua peansHocTu. To,
YTO KBAHTOBbIE KOMMbIOTEPbI FOBOPST HaM O CBHA3M 3aKOHOB (PM3WKWU, YHMBEPCANbHOCTU W, HA NepBbIN
B3rns4, HeCBA3aHHbIX HaNpaBneHUn 06 bACHEHWS B CTPYKTYpe peanbHOCTU, Mbl MOXEM OBHapYXuntb — K
yxe obHapyxumBaem, — U3y4as nx TeopeTU4ecku.

TepmuHoJOrus.

KBaHTOBOe BbIYMCIIEHWE — BblYMCIIEHME, KOTOpOe TpebyeT KBaHTOBO-MEXaHWYeCKUX MpOLEeCCOB,
0ocobeHHo uHTepdepeHunn. JpyrMMu crioBamu, BbIMUCIIEHME, KOTOPOE OCYLLECTBIAIOT B COTPYAHNYECTBE
C naparnnenbHbIMU BCENEHHbIMU.

AKcnoHeHUManbLHoe BbIYMCIIEHUe — BbluMcrieHne, TpeGoBaHUs K pecypcaM KOToporo (Hamnpumep,
HeobXoaMMOMY BpeMeHW) YBENUYMBAOTCA MPUMEPHO C MOCTOSIHHBIM MHOXUTENEM MpU YBENUYEHWUM
BBOAMMOTO YMCIa Ha Kaxablii nocrneayoLwmin paspsa.

Nerko/TpyaHooG6pabaTbiBaeMbI (Mpasuno BbICTPbIX NPUBAMKEHHBbIX pacyeToB) —
BbluMCNIUTENbHAA 3ajadva cuuTaeTcd nerkoobpabaTbiBaeMon, ecnm pecypcbl, Heobxoaumble Ansd ee
BbINOMTHEHWS, HE YBENNYMBAIOTCS SKCMOHEHLUMarnbHO ¢ POCTOM KOMMYeCTBa pa3psiioB BBOAUMOro Yucna.

Xaoc — HeyCTOM4YMBOCTb [OBWKEHUS OONbLUMHCTBA KMacCu4eckux cucteMm. Hebonbluas pasHuua
MexXay ABYMsI HayalnbHbIMW COCTOSIHUSIMW MOPOXAAEeT SKCMOHEHUManbHO pacTyliMe OTKIOHEHWUA OBYX
pe3ynbTupyowmx Tpaektopun. OfHako peanbHOCTb MOAYMHAETCS HEe KIacCUYecKoW, a KBaHTOBOM
dusuke. HenpeackasdyeMocCTb, BbI3BaHHas XaocoM, B 0OOLleM criydyae nepekpbiBaeTCsi KBAHTOBOW
HeonpeaeneHHOCTLI0, BbI3BAHHON TEM, YTO UAEHTUYHbIE BCESEHHbIE CTAHOBATCH Pa3nuyHbIMU.

YHuBepcanbHbI KBaHTOBbIA KOMMNbLIOTEP — KOMMbIOTEP, CMOCOOHbLIN BbINONHUTE Ntoboe
BblYMCIIEHNE, KOTOPOE CMOCOOEH BbINOMHUTL NIHOOON APYron KBAHTOBbLIA KOMMbIOTEP, U Nepeaatb Nodyto
KOHEYHYI0 PM3NYeCcKn BO3MOXHYIO cpeay B BUPTYarbHOW peanbHOCTY.
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KBaHTOBasi kpuntorpacdma — nwbaa dopma kpuntorpacgpumm, KOTOPYHO MOXHO peanv3oBaTb Ha
KBAHTOBLIX KOMMbIOTEPAX, HO HEBO3MOXHO Ha KITACCUYECKUX.

CHeLIVIanMSMpOBaHHbIﬁ KBaHTOBbIN KoOMnNbOTEP — KBaHTOBbIN KOMMNbOTEP, HANpmnmMmep, KBaHTOBOE
KpMnTorpad)quCKoe yCTpOI;ICTBO UM KBaHTOBOE yCTpOVICTBO Pa3fioXeHNA Ha MHOXUTENN, KOTOprIZ He
ABNAETCA yHMBepCalribHbIM KBAHTOBbIM KOMIMbIOTEPOM.

JleKorepeHTHOCTb — Korja pasnuyHble OTPacnu KBaHTOBOTO BbIYMCIEHUS B pasfNYHbIX BCENEHHbIX
Mo-pa3HOMy BO3LEWCTBYIOT Ha OKpYXalollylo cpedy, UHTepdepeHUMs YMEHbLUAeTCs, a BblYMCIieHVe
MOXeT He nomny4nTbcs. [eKorepeHTHOCTb — 3TO rMaBHOE MNPEensTCTBUE MpaKTUYecKoW peanusauum
6onee MOLLHbIX KBAHTOBbIX KOMMBIOTEPOB.

Pe3ome.

3aKkoHbl hM3UKM JOMNYyCKalOT CyLLEeCTBOBaHME KOMMbIOTEPOB, CNOCOOHBLIX NepeaaTh Mobyto duranyeckn
BO3MOXHYIO Cpefly, He UCMOoNb3ysd HenpakTMyHO Bonblumx pecypcoB. Takum obpas3om, yHMBepcanbHoe
BblUMCIIEHNE He MPOCTO BO3MOXHO, Kak 3Toro TpeboBan npuHUMN TblOPWHra, OHO TakkKe sIBNSeTCs
nerkoobpabatbiBaemMbiM. KBaHTOBble SBMEHWS MOTYT BKMOYaTb OFPOMHOE MHOXECTBO MnapasnseribHbIX
BCENieHHbIX, @ NOTOMY, MOryT He nogaaTbcs 3eKTMBHOMY MOAENUPOBaHWMIO B Npeaenax OgHOW Bce-
neHHon. TemM He MeHee, 3Ta XM3HECTOMKas opma yHMBepCarnbHOCTU MO-MPEeXHEMY OCTaeTcs B Cune,
MOTOMY YTO KBAHTOBblE KOMMbIOTEPbLI MOryT 3pdeKTMBHO nepepatb Mobyl0 (U3NYECKN BO3MOXHYHO
KBaHTOBYIO cpepdy, [axe npu B3aVMOAEWCTBMM OFPOMHOIO MHOXeCTBa BCeneHHbIX. KeaHTOBble
KOMMNbIOTEPbl Takke MOryT 3dh(PeKTMBHO pellatb onpederneHHble mateMaTudeckue 3agayu, Hanpumep,
pasnoXeHWe Ha MHOXUTENW, KOTOpble C KNacCUYeCKMX NO3nLUMi aBnsaTca TpyaHoobpabaTeiBaeMbiMu, a
TakKe OCYLIeCTBMATb KMNacCUYeckn HEeBO3MOXHblIE pasHOBUMOHOCTM  KpunTorpadguum. KeaHTOBOE
BblYMCMEHNE — 3TO KAa4E€CTBEHHO HOBbIM CNOCOb NCMONb30BaHUA NPUPOAbI.

Cnepytowas rnaea, BeposiTHO, NpuBeneT B APOCTb MHOIMX mMatemaTukoB. C 3aTum
HMYero He nogenaewb. MaTemaTMka — 3TO He TO, YEM OHM ee cyMTaloT.

(UuTtaTenu, He 3HaKoOMble C TPaAULMOHHLIMU OOMYLUEHUSAMU OTHOCUTENBHO OMNpeaeneHHOCTH
MaTeMaTUYeCcKoro 3HaHWs, MOryT MocYMTaTb [MaBHbIA BbIBOA STOW FMaBbl TAKOBbIM, YTO Halle 3HaHWe
MaTemMaTU4YEeCKON UCTMHbI 3aBUCUT OT HaLLEro 3HaHWA PU3NYECKOro MUPa, U He Bonee HaaeXxHo, YeEM 3TO
3HaHWe ABnsIeTCs o4eBMOHLIM. BO3MOXHO, 3TW YnTaTENM NPEANOYTYT TOMbKO MPOCMOTPETL 3TY rMNaBy U
cpasy e nepemnTun K obCcyxaeHunto Bpemenn B rnaee 11).

I'masa 10. [Ipupona martemaTuKH.

«CTpykTypa peanbHOCTM», KOTOPYH S OMNucCbiBanm A0 CUX Mop, Gbina CTPYKTypoi gbusuyeckol
peanbHoCTU. TeM He MeHee, si cBODOAHO cchblNancs Ha Takue KaTeropuu, KOTOPbIX HET Hurae B
hmanyeckom mMupe, — abcTpakuuu, Takue Kak uucrna U GecKOHeYHble MHOXEeCTBa KOMMbHOTEPHBLIX
nporpamm. [Ja U camy 3aKOHbl PU3NKM HENb3sl OTHECTU K (PU3NYECKMM KaTeropusiM B TOM CMbiCrie, B
KaKoM K HUM OTHOCSITCSl KaMHU 1 nnaHeTbl, Kak 51 yxe ckasarn, «KHura Mpupoabi» Mannneo — Bcero Nuib
meTadgopa. M kpoMe Toro, cyLlecTByeT BbIMbICEST BUPTyanbHOW peanibHOCTU, HecyllecTByoLWMe cpedbl,
3aKOHbl KOTOPbIX OTNINYAIOTCSA OT peasibHbIX PU3NYECKUX 3aKOHOB. 3a npedenamu 3TUX Cped HaxoauTcs
TO, YTO S Ha3Ban cpegamu «KaHTroyTy», KOTOpble HEBO3MOXHO NepefaTtb Aaxke B BUPTyanbHON pearb-
HOCTW. A ckasan, YTo CyLlecTByeT GECKOHEYHO MHOrO TakUX Cped OS1s KaXZon cpedbl, KOTOPY MOXHO
nepenatb. Ho 4To 3HauUMT ckasaTb, YTO Takue cpefdbl «CYLLECTBYOT»? ECnM OHM He CyLIecTBYIOT HU B
peanbHOCTU, HU faxe B BUPTyarnbHOM pearlbHOCTU, TO rAe OHM CyLLEeCTBYHT?

A cywecTByloT nn abcTpakTHble Hedusmdeckne kateropum goobuwje? FABMAIOTCA NN OHW YacCTbio
CTPYKTYpbl peanbHOCTU? B AaHHOM cMTyauum MeHs He 3aHMMaloT npobnembl NPOCTOr0 UCMONb30BaHMSA
cnos. O4yeBMAHO, YTO Yncna, Pu3nyeckne 3aKoHbl U T. 4. AENCTBUTENBbHO «CYLLECTBYIOT» B HEKOTOPOM
CMbICNIe U He CyLeCTBYOT B ApyroM. HesaBMCUMMO OT 3TOro BO3HWMKaeT criedytowmi BONPOC: Kak Mbl
OOMKHbI NOHMMaTb Takue kaTteropun? Kakue u3 HuX SABMSKOTCS BCEro nuwb yaobHow dopmon cros,
KOTOpble, B KOHEYHOM CYETE, CChINATCA Ha 0ObIYHYHO (hm3Myeckyto peanbHOCTb? Kakve n3 Hux Bcero
nvwb npexogsime OCOBEHHOCTM Halwen KynbTypbl? Kakve u3 HMX MpOWM3BOSbHbI, Kak npasuna
6aHanbHOM Urpbl, KOTOPbIE HY)XHO TOSbKO MOCMOTPETb B MPUIOXEHUM? A Kakue, ecnu Takue BoobLie
€CTb, MOXHO OOBSCHWUTb TONbKO, €Cnu npunucaTb UM He3aBMCUMOEe cyllecTBoBaHne? Bce, uTo
OTHOCUTCS K nocnegHemy Buay, OO/MKHO ObITb YacTbi0 CTPYKTYPbl peanbHOCTW, Kak OHa onpeaensieTcs B
3TOW KHWre, NOTOMY YTO 3TO HEOOXOAMMO MOHATL, YTOObI NOHATL BCE, YTO MOHSTO.
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OTO roBOpuT O TOM, YTO Ham CHOBa criegyeT BOCMONb30BaTbCA KpuTeprem Aoktopa hkoHcoHa. Ecnm

Mbl XOTUM 3HaTb, JENCTBUTESNBHO N CYLLIECTBYET AaHHasa abcTpakumns, Mbl AOIMKHbI CMPOCUTb, «aaeT nn

OHa OTBETHYH peaKkuuio» CIOXHbIM, aBTOHOMHbIM 06pa3om. Hanpumep, matemaTvku XapakTepusyroT
«HaTypanbHble yicna» 1, 2, 3,... — npexae BCero — TOYHbIM ONnpeaeneHneMm:

1—2aT0 HaTypalbHOE YUCIIO.

3a KkaxOblM HaTypanbHbIM YUCIIOM crnegyeT TOMbKO OOHO YMUCIO, KOTOPOe Takke sBnaeTcs
HaTyparbHbIM.

1 He crnegyeTt HY 3a KaknM HaTtypalribHbIM YNCITOM.

MopobHble onpegeneHMst — 3TO NOMbITKM aBCTPaKTHOIO BbIPAXEHUSI MHTYUTUBHOIO @hU3UYECKO20
MOHATUA MNOCNEAOBATENbHLIX 3HAYEHWA [AMCKPETHOM BemnuuMHbl. (TodHee, Kak S oObsACHMN B
npegblaylwen rnaese, B AEWCTBUTENBHOCTU 3TO MOHATME SBMSETCS KBaHTOBO-MexaHu4yeckum). Apud-
MeTMYecKMe OENCTBUS, HaNPUMepP, YMHOXEHWNE U CINOXEHWe, a Takke NocneaylLmne NoHATUS, NogoOHbIe
MOHATMIO NPOCTOrO YMCHa, B 3TOM Cry4Yae onpefensitoT, CCbiNasich Ha «HaTyparbHble Yncna». Ho cosgas
abcCTpakTHble «HaTyparibHble YMcnay 4epes3 37O OfnpederieHMe U MOHSAB WX 4Yepe3 3TY UHTYULNIO, Mbl
obOHapyxuBaeM, 4YTO OCTasfiocb ropasgo Oornblue TOro, YTO Mbl BCE €lle He MOHMMaeM O HUX.
OnpepneneHne NpoCTOro 4Ynicna pas M HaBCcerga yCTaHaBnMBaEeT, KakMe uYucra siBNAlTCSA NPOCTbiMK, a
Kakne He sBnsitotcs. Ho nmoHumaHue moeo, kakve 4ducna sBnsitoTcs NpocTbiMKW, — Hanpumep, npo-
AormKaeTcs Nn nocnegoBaTenlbHOCTb NPOCThLIX YNcen GECKOHEYHO, Kak OHM CrpynnMpoBaHbl, HACKOSbKO U
nMoYeMy OHM «CIlyYanHbl», — Bfie4eT 3a cobor HOBOE MOHMMaHWe U n30bunmne HoBbiX 06BbACHEHUA. B
OENCTBUTENbHOCTM OKa3blBaeTCsl, YTO CaMa TEOPUS Ynmcern — 3TO LenbI Mup (3TOT TEPMUH UCNOSb3YIOT
Yyacto). [Ina 6onee NOMHOINO MOHUMAHMS YMCEN Mbl OOSMKHLI ONPeaenUTb MHOXECTBO HOBbLIX KaccoB
abCTpaKTHBIX KaTeropumn 1 NOCTyNMpPOBaTb MHOMO HOBbIX CTPYKTYP M CBSI3EW MEXOY STUMWU CTPYKTYpaMMu.
Mbl 06HapyxmMBaeMm, YTO HEKOTOpble NOAOOHbBIE CTPYKTYPbI CBA3aHbI C UHTYMLMEN OPYroro poaa, KOTOpon
Mbl yke obragaem, HO KOTopas BOMPEKW 3TOMY HEe MMeeT Hudero obLiero ¢ 4yvMcnamm — Hanpumep,
CUMMempusi, epawjeHue, KOHMUHyyM, MHOXecmea, 6eCKOHe4YHOCmb U MHOroe apyroe. Takum o6pasom,
abcTpakTHble MaTeMaTUYeCcKne KaTeropumn, ¢ KOTOPbIMWU, Kak HaM KaXKeTcsl, Mbl 3HaKOMbl, TEM HE MEHee,
MOryT yaOMBUTb UNK pasodapoBaTb Hac. OHU MOryT HEOXWOAHHO BO3HWKHYTb B HOBbIX Hapsidax Wnuv
mMackax. OHM mMoryT ObiTb HEOOBACHWMBI, @ BMOCNEACTBUM NMOOONTU MO HOBOE O0ObsiCHeHMe. Takum
06pa3oM, OHU SIBASIIOTCH CIOXHBIMW W ABTOHOMHbLIMW, W, criegoBaTenbHO, MO KPUTEPUD OOoKTopa
IKOHCOHa, Mbl JOMKHbI caenaTth BbiBog 00 Ux peanbHOCTU. MOoCKonbKy Mbl HE MOXEM MOHATb UX HU Kak
YacTb cebsi, HM Kak 4acTb 4Yero-nMbo elle, 4TO Mbl YXKE MOHMMAaeM, HO MOXeM TMNOHATb WX Kak
He3aBMCMMbIE KaTeropuu, crnefyeT caenaTb BbiBOL, UTO OHW S8/SH0mcsl pearbHbIMU, He3aBUCUMbIMU
KaTeropusmu.

Tem He mMeHee, abCTpaKTHblE KaTeropmm Heocs3aembl. OHM He JalT OTBETHOM (hM3MYEcKon peakumm
TaK, KaKk 3TO AenaeT KaMeHb, NMO3TOMY 3KCNEepUMEHT U Ha6ruo,quv|e He MOryT urpatb B MaremMaTuke
Takylo e ponb, KaKyld OHM UrpalT B Hayke. B mMatemaTtuke Takylo pornb urpaeTt dokaszamersibcmeo.
KameHb poktopa [IKOHCOHa oOkasan OTBETHOEe BO3OEeNCTBME TEM, YTO B €ro Hore nosaBunacb orgadva.
MpocTble 4yncna okasbiBalT OTBETHOE BO3OENCTBME, KOrga Mbl [OKasbiBAeM YTO-TO HeOoXuAaHHoe
OTHOCUTENBHO HUX, OCOBEHHO, ecrn Mbl MOXEM MOWTU panble N obbAcHUTL 3T0. C TpaauLMOHHON
TOYKM 3PEHMS KIMIOYEBOE pasnuuvMe Mexay AoKasaTenbCTBOM U 3KCMEPUMEHTOM COCTOMT B TOM, YTO
00Ka3aTenbCTBO He CCbiNaeTcs Ha hmandecknii Mmp. Mbl MOXEM OCYLLLECTBUTL LOKa3aTenbCTBO B CBOEM
CODCTBEHHOM pa3ymMe WM BHYTPW reHepaTopa BUPTYyarbHOMW pearnbHOCTU, KOTOPbIA NepefaeT cpeay C
HenpaBunbHOM pr3nkon. EAMHCTBEHHOE YCMNOBME 3aKkoyaeTcsi B TOM, YTO Mbl CMeQyeM npasuiam
MaTeMaTU4ecKoro BbiBOAA, a NMOTOMY AOMMKHbI MOMy4MTb TOT e CaMbll OTBET, YTO U KTo-nnbo ewe. Il
BHOBb LUMPOKO PacCMnpOCTPaHEHO MHEHME, YTO, HE CYMTass BO3MOXHOCTU MOSBIEHUst rpyObix OLwmMOOK,
Korga Mbl Aokasanu 4Yto-nmbo, Mbl abcosmromHo ornpedesieHHO 3HaeM, YTO 3TO UCTUHA.

MaTemaTvkn Becbma ropasTcsi 9TOM abCconioTHOW OMpeAerieHHOCTbIO, a YYeHble CKMOHHbI HEMHOMO
3TOMY 3aBMAoBaThb. [leno B TOM; YTO B Hayke HEBO3MOXHO ObiTb onpeaeneHHbIM OTHOCMTENbHO KaKoro-
nmbo BbICKasbiBaHMA. HeBaXKHO, HaCKOMbKO XOPOLWO YbW-MBO Teopun OBBACHAT CyllecTBYyloLmMe
HabniogeHns, B nioboN MOMEHT KTO-TO MOXeT NpeaocTaBuMTb HOBOE, HeobbscHMMOe HabnioaeHwe,
KOTOpOE MOCTaBMUT NMoA COMHEHWE BCHO CYLLECTBYIOLLYI0O OOBbACHUTENBHYIO CTPYKTYPY. XyXe TOro, KTo-To
MOXeT AOCTWYb MyyLllero NoOHMMaHUs, KOTOPoe OOBbACHSAET He TOMbKO BCE CyLLeCcTBYIOLMe HabnogeHus,
HO M TO, MovemMy npedbigywne obbACHEHUS Kas3anuCb MOAXOAALMMW, HO, HECMOTPSA Ha 3To, Obinu
BeCbMa OLWMBOYHbIMW. [anuneo, Hanpumep, 0bHapyxun HoBoe ob6bsACHEHME BEKOBOIro HabnwaeHus, 4to
3eMns NoA HalMMU HOraMu HaxoAauTCs B COCTOSIHMM MOKOS, OObSCHEHWe, KOTOpoe Briekno 3a cobou
naet o TOM, YTO B OENCTBUTENbHOCTU 3eMns ABUXeTcs. BupTyanbHas peanbHOCTb — KOTopas MOXeT
coenatb Tak, YTO ofHa cpefja OyaeT KasaTbCAa Apyrod — nogyvepkuBaeT TOT PakT, 4TO Koraa
HabniogeHne BbICTynaeT KaK BbICLUWA CyAbsi TEOPWUWA, HUKOrAA HEe MOXET BO3HUKHYTb XOTb Kakas-To
onpeneneHHoCTb, YTO cyullecTBylollee 0ObsACHEHWe, Kakum Obl OY4EBUOHLIM OHO HU Obino, XOTs Obl
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OoTOoaneHHo sBNSeTcAa WCTMHOW. Ho Korga B KadecTBe CydbW  BbICTyMaeT [doKasaTenbCTBO,
onpeneneHHoCTb CYMTaeTCcsl BO3MOXHOM.

[oBOpAT, 4TO npaBuna nOMMKM BrepBble CHOPMyNUpPOBann, HadesiCb, 4YTO OHW obecneyat
OObEKTUBHBIA M OOOCHOBAHHLI METOL paspeLlleHusl BCEX CMOpoB. JTy Haaexay HEBO3MOXHO
onpaBgaTb. M3yyeHne caMoi Norvku OTKpbINo, Y4To 06racTb AEUCTBMS NOrMYecko AeayKUumM Kak cpea-
CTBa pacKpbITUS UCTUHbI KECTKO orpaHuyeHa. MNpy Hannuum cylecTBYOLMX AONYLWEHUA O MUPE MOXHO
caenaTtb BbIBOAbl AEOYKTUBHO; HO 3TW BbIBOAbI HUYYTb He 6Gonee 0BOCHOBaHHbLI, YeM AOMYLLEHUS.
EOvHCTBEHHbIE BbICKa3blBaHWs, KOTOpPble MOXET [oKasaTb Jorvka, He npuberas K 4onyLEeHUsM, — 3TO
TABTONOMMM — Takue YTBEPXKOEHUS, KaKk «BCE MnaHeTbl — 3TO MNMIaHEeTbl», KOTOPble HUYEro He
yTBEpxaatoT. B yacTHOCTM, BCe pearnbHble HaydHble BOMPOCHI HAXOOATCA 3a npeaenamu Tol obnacTw,
roe MOXHO yrnaamTb CNOpbl C MOMOLLBbI OAHOW normku. OgHaKo cunmTaeTcs, YTo MaTeMaTuika HaxoauTcs 8
npedesiax aTon obnactu. Takum obpa3omM, MatemMaTuki MLLYT abCOMTHYO, HO abCTPaKTHYO UCTUHY, B
TO BpeMS KaK yyYeHble yTelwatoT cebst MbICMbio, YTO OHM MOryT 0BpecTu peanbHoe W NOones3Hoe 3HaHue
dusnyeckoro mMmpa. Ho OHM [OMKHbI MNPUHATBL, YTO 3TO 3HAHWME He uMeeT rapaHTuin. OHO Be4YHO
3KCMepMMeHTarnbHO U BEYHO NoABepXXeHO owmnbkam. ges o ToM, YTO HayKy XapakTepuayeT «UHAYKUNUS,
MeTO4 [oKasaTenbCTBa, KOTOPbIA CYMTAETCS aHanorom Aedykuuu, HO 4YyTb Oornee noaBepKeHHbLIM
owunbkam, — 3TO MOMbITKA W3BMEYb BCE BO3MOXHOE M3 3TOFO MOCTWKMMOrO BTOPOCOPTHOrO cTaTyca
Hay4HoOro  3HaHus. BmecTo OeOyKTMBHO — [OKas3aHHbIX  OMNpedeneHHOCTEN,  BO3MOXHO,  Mbl
YOOBONbCTBYEMCS UHAYKTMBHO AOKa3aHHbIMU «MOYTU-OMNPEAENEHHOCTSAMUY.

Kak 9 yxe ckasan, He CylleCcTByeT Takoro MeToda JoKa3aTenbCTBa Kak «uHaykumsa». Wpes
JoKasaTenbCTBa KakMM-TO 0Bpa3om AOCTUIHYTOM «MOYTU-ONPEAENeHHOCTM» B Hayke — Mud. Kakum
06pa3oM s Mor Obl «NoYTU-OMpeneneHHoy AokasaTb, YTO 3aBTpa He ONyONUKYIT YOMBUTENbHYO HOBYHO
PU3NYECKYD TEOPUO, OMPOBEPrawLlyld MOM Camble HEeOoCrNopuMble [OOMYLWEHUsT OTHOCUTENbHO
peanbHOCTU? Wnun To, YTO 1 HE HAXOXyCb BHYTPW reHepatopa BMpTyarnbHOW peanbHocTn? Ho s roBopto
BCE 3TO He ANnd Toro, 4Tobbl NokasaTb, YTO Hay4YHOE 3HaHWE AENCTBUTENBHO «BTOPOCOPTHO». M6o naes o
TOM, YTO MaTemMaTuKa AaeT onpeaeneHHOCTU - 3Mo moxe Mud.

C [peBHWX BpemMeH wuaes O MNPUBUMNErMPOBaAHHOM CTaTyce MaTemMaTU4eCKOro 3HaHWs 4acTo
accoummpoBanach € uaeemn o ToM, YTO HEKOTOpble abCTpaKTHbIE KaTeropum, No KpanHen mepe, He NPOCTo
ABMSAOTCA 4acTbl0 CTPYKTYpPbl peanbHOCTU, HO Aaxe Gonee peanbHbl, YeM dusnyeckuin mup. Mudarop
cunTan, 4To PperynsapHocTM B MNpUMpoAe €CTb BbIPAKEHWE MaTeMaTUYeCKMX OTHOLLUEHU MexXay
HaTypanbHbIMK Yncnamun. «Bce Bewm ectb uncna» — TakoB 6bin ero gesus. OH He MMen 3TO B BUAY
GykBanbHO, ogHako naToH nmowen ewe Aanblle 1 oTpuuan peanbHOCTb hranyeckoro Mupa BoobLue.
OH cuuTan, YTo HalM MHUMblE OLLYLIEHUS 3TOr0 MUpa HUYEro He CTOSAT M BBOOAT B 3abnyxaeHve, u
AokasblBarn, 4To busmyeckne OBbeKTbl U ABMEHUS, KOTOPble Mbl NMOHMMaeM, — BCEro Nub «TEHU»
HECOBEpPLUEHHbIX KOMUIN UX UCTUHHBIX cylHocTen («Popm» nnm «gen»), CyLecTByOLNX B OTAENbHOM
obracTtn, KoTopas M ecTb UCTUHHAA pearnbHOCTb. B aTon obnactu, kpome BCEro nNpoyero, CyLiecTByoT
DOpMbI YNCTBIX YMCeN, Takux, kak 1, 2, 3, ... , 1 POpMbI MaTeMaTUYECKNX OENCTBUIA, TaKkMX, KaK CroXeHue
N yMHOXeHue. Mbl MOXEM BOCMPUHATbL HEKoTopble TeHu 3Tux Popm, Korga Krnagem Ha CTon OAHO
A6noKo, NOTOM eLle OJHO W BWAMM, YTO Ha cTone ABa Abnoka. OgHako S6MoKM BblpaXaroT «Hanuymne
OOHOro» U «Hanuuve AByx» (U, B JAaHHOM criydae, «Hanuymne sbnoky») HecoseplueHHo. OHM He ABNSAIOTCS
COBEPLUEHHO MAEHTUYHBIMM, @ NOTOMY, B AEWCTBUTENBHOCTN Ha CTOMNe HUKoraa HeT d8yx NPUMepoB Yero-
nmbo. Ha 370 MOXHO BO3pasnTb, YTO YMCIO ABa MOXHO Takke MnpeacTaBWTb, MOMOXMB Ha CTON ABa
pasnu4Hbix obbekta. Ho n Takoe npeacTaBneHWe HECOBEPLUEHHO, MOTOMY 4YTO B 3TOM Cly4yae Mbl
AOIDKHbI JOMYCTUTb, YTO Ha CTOMe TaKkke eCTb KNeTku, oTnasLume OT A05oK, Nbinb 1 Bo3ayx. B otnnune ot
Mudparopa. lNnatoH 3aHMManca He TONbKO HaTypanbHbIMKM 4Yucriamu. Ero peanbHOCTb cogepana
dopmbl BCex NoHATMI. Hanpumep, oHa cogepxana Popmy coBepLUeHHOro Kpyra. «Kpyrn», koTopble Mbl
BMAMM, HVUKOTAa He ABMSTCA AeACTBUTENbHO Kpyramu. OHM He COBEpPLUEHHO KpYrnble, He COBEpLUEHHO
NMOCKUe; y HUX €CTb KOHeYHas TonwuHa v T.4. Bce oHn HecoBepLUEeHHBI.

3atewm lNnatoH ykasan 3agady. lNpuMH1UMasi BO BHMMaHue Bce 3T0 3eMHOe HECOBEPLUEHCTBO (M OH MOr
Obl 0OGaBWTb, Hall HECOBEPLUEHHbIN CEHCOPHbIA AOCTYN Aaxe K 3eMHbIM Kpyram), Kak BooOLie Mbl
MOXeM 3HaTb TO, YTO Mbl 3HAaEeM O pearibHbIX, COBEpLUEHHbIX kpyrax? O4yeBnMaHO, YTO Mbl obnajaem
3HaHMEM O HUX, HO KakuMm obpasom? ge EBknva npuobpen 3HaHWe reomeTpum, KOTOpoe Bbipasun B
CBOMX 3HAMEHUTbIX akCMoMax, Korga y Hero He ObIN0 HM UCTUHHBIX KPYroB, HU TOYEK, HU MNPSMbIX?
OTKyga mcxoguT aTa onpefeneHHoCTb MaTeMaTU4ecKoro AoKas3aTenbCTBa, €CMvM HUKTO He cnocobeH
OLWYTUTb Te abCTpaKTHblE KaTeropmm, Ha KOTopble OHO ccbinaetcsa? OTeeT [naToHa 3aknto4vancsa B TOM,
4YTO MbI MOMy4YaeM BCe 3TO 3HAHWE He M3 3TOro Mupa TeHer u unno3ui. Mel nonyyaem ero Henocpea-
CTBEHHO U3 camoro Mupa Popm. Mbl obnagaem coBepLUEHHBIM BPOXAEHHbIM 3HAaHMEM TOro MUpa,
KOTOpOE, Kak OH cuuTan, 3abbliBaeTcs Npu POXOEHUW, a 3aTeM CKPbIBAeTCst Mof CINOsiMUM OLIMOOK,
BbI3BaHHbLIX TEM, YTO Mbl JOBEpPSiEM CBOMM 4YyBCTBaM. HO peanbHOCTb MOXHO BCMOMHWTb, YCEPAHO

109



www.koob.ru
NPUMEHSA «pasyM», BNOCNEACTBUN alowmin abCconoTHYI0 ONpeaenieHHOCTb, KOTOPYH HUKOTAa HE MOXeT
AaTb OLyLIEeHne.

MHTepecHo, KTO-HMOyab Koraa-HuOyab Bepunl B 3Ty BeCbMa COMHUTENbHYK daHTasuio (BKMoyasi
camoro lnaTtoHa, KOTopbI BCe-Taku Obifl 04eHb KOMNETEHTHLIM PUIOCOGOM, CHMTABLLMM, YTO NyGnuke
CTOWUT roBopuTb BnaropofHyto noxb)? Tem He MeHee, MOCTaBneHHast MM 3aJadya — Kak Mbl MOXEM
obnagaTb 3HaHWEM, He roBopsi Y 006 onpedeneHHOCTM, abCTpakTHbIX KaTeropui — [AOCTaTOYHO
pearnbHa, a HEKOTOpble 3N1eMEHTbI NPEAIOKEHHOTO UM PELLEHUSI C TEX NOP CTany YacTblo OBLLENPUHSATOW
Teopun nosHaHus. B vacTHOCTM, (hakTMUecKM BCE MaTemMaTuMKM [0 CErogHsiliHero AHs 6e3 KpUTUKM
NMPUHMMAIOT OCHOBHYIO MAEH TOro, YTO MaTeEMaTUYECKOE U HAay4YHOE 3HaHWE MPOUCTEKAIOT U3 pasiudHbIX
UCMOYHUKO8 W 4YTO «OCOObIN» WCTOYHWK MaTeMaTMYECKOro 3HaHWs pfdaet emy abComomHyto
onpedeneHHocmb. Celvac 3TOT WMCTOMHUK MaTeMaTWKM HasblBalT Mamemamudeckol uHmyuuyued,
OAHaKO OH UrpaeT Ty Xe CaMylo pPosib, YTO U «BOCMOMUHaHUA» MNMnaTtoHa 06 obnactn dopm.

MaTemaTvkyn MHOTO U MyYUTEMBHO CMOPWUMM O TOM, OTKPbLITUS Kakux B TOYHOCTU BUAOB COBEPLUEHHO
HaOEeXHOro 3HaHUS MOXHO OXMAAaTb OT Hallel MaTemMaTU4yeckonm WHTyuuun. OpyrvMu cnoBamu, OHM
cormacHbl, YTO MaTemMaThyeckas MHTYUMUMS — WCTOYHUK abCOmnoTHOM onpefeneHHOCTU, HO He MOryT
MPUATM K COrMAalIEeHWI0 OTHOCUTENMBHO TOrO, YTO OHa MM roBopuT! OyeBMOHO, YTO 3TO MOBOA ANS
BGeCKOHEYHbIX, Hepa3peLLUMbIX CMOPOB.

Bonblias 4YacTb Takux CMNopoB Hem3BexHo Kkacanacb OGOCHOBAHHOCTM UMM HeOBGOCHOBaHHOCTY
pasnuMyHbIX MeToAoB [AokasaTenbcTtBa. OAHO M3 pasHornacuid BGbiNo CBA3aHO C Tak HasbiBaeMbIMU
«MHUMBIMUY 4ncnamn. Hoeble Teopembl 00 OObIYHBIX, «BELLECTBEHHbIX» YMCMax [AoKasbiBanw,
obpalliaschk Ha NPOMEXYTOUHbIX 3Tanax AokasaTenbCTBa K CBOMCTBAM MHUMbIX Yncen. Hanpumep, Takum
o6pa3om Obinu JokasaHbl NepBble TEOPEMbI O pacnpefeneHnn npocTbix vucen. OgHako HekoTopble
MaTteMaTukn BO3paxanu npoTuB MHUMbIX 4ucen Ha TOM OCHOBaHMW, 4YTO OHWU He pearbHbI.
(CoBpeMeHHas TEPMUHOMOMNA BCE €llle OTpaXkaeT 3TO CTapoe pasHormnacue Jaxe cenyac, Korga Mbl
CHyUTaem, 4YToO MHUMbIE HUCIa TakK Xe pealibHbl, Kak ”1 «BeLIJ,eCTBeHHbIe»). A nonarak, 4YTO y4yutend B
LUKOSIE FOBOPMIIM 3TUM MaTemaTtukaMm, YTO Hesib3sl U3BMeKaTb KBaapaTHbIA KOPEeHb M3 MUHYC OAHOrO, U,
NMO3TOMY OHW HEe MOHWMarnu, noYyemy KTo-nnMbo Apyron MoXeT 3TO caenatb. HeT COMHeEHUs B TOM, YTO OHU
HasblBanu 9TOT 3MOCTHbIA MOPbLIB «MaTeMaTU4eckon WHTyuumeny». OpgHako gpyrne mMatemMaTuku
obnaganu gpyro MHTynumein. OHM NOHMMAnW, YTO Takoe MHUMbIE YMCNA, U KaK OHW COrnacyrTcsi C Be-
LecTBEHHbIMK. [lodeMy, OymManu OHW, YenoBeKky He crneayeT onpenensaTb HoBble abCTpakTHble
KaTeropmu, UMeroMe CBOMCTBA, KOTOpble OH npegnoyntaeT? besycrnoBHO eAMHCTBEHHbIM 3aKOHHbLIM
OCHOBaHWEM 3anpeTuTb 3T0 Gbina Bbl nornyeckasi HECOBMECTUMOCTb TpebyeMblx CBOWCTB. (D10, MO cy-
LLeCTBY, COBpPEMEHHOE MHeHMWe, BblpaboTaHHOe BCeOOLWMMM ycunusimu, matematuk [koH XopToH
KoHya rpybo Hasean «[BwkeHnem OcBoboxaeHna «MaTtemaTtukoB»). OgHako 0OOLEN3BECTHO, 4TO
HUKTO He doka3asl N TO, YTO OOblYHas apudmeTnka HaTypanbHbIX YMCEN SABMSETCS CaMOCOrniacoBaHHON.

MogobHbIM pasHornacusam nogsepriacb U 060CHOBAHHOCTb MCMONb30BaHWA GECKOHEYHbIX Yucen, a
TaKKe MHOXeCTB, COAepXalmx OEeCKOHeYHO MHOr0 3feMEeHTOB, M OeCKOHeYHO ManblX BeSIUYUH,
ncrnonb3dyembix npu ncuncnenun. fasuna M'inbbept, BENVMKMN HEMELKU MaTemaTuK, npegocTaBuBLUMNA
BonbLUYI0 YacTb WHMPACTPYKTYpbl Kak OOLLen Teopunm OTHOCUTENbHOCTM, Tak W KBaHTOBOW Teopww,
3aMeTun, 4TO «MmaTemMaTudeckas nuTepaTtypa nepenofiHeHa 6GeccmbiciMuaMM M HEMNEnoCTAMMW,
npouncrtekavwmmm u3 OECKOHEYHOCTUY. HeKOTOpre MaTeMaTukn, Kak Mbl yBMOuUM, BOBCE OTpuuann
0BOCHOBAHHOCTb pacCyXaeHnss o BeckoHeudHbIX KaTeropusix. Jlerkmi JOCTyn K YACTOM MaTtemMaTuke B
OeBATHaOLATOM Beke Mano YTo caenan Angd paspelleHus 3TMx pasHornacum. HanpoTtume, OH TONbKO
ycyrybun ux n nopoaun Hoeble. Mo Mepe CBOEro YCrOXHEHUs1 MaTemMaTuyeckoe PacCy>XOeHWe Heus-
GeXHO ydananocb OT MOBCEAHEBHOW WMHTYMUMM, YTO BO3bIMENO [Ba BaXHbIX NPOTUBOMOMOXHbIX
cnencTteusa. Bo-nepBbix, mMatematuku ctanu Gonee nefaHTUYHbIMM B OTHOLUEHWM [0Ka3aTenbCTs,
KoTOopble, npexae 4em ObiTb NPUHATBEIMKW, NoABepranvcb Bce Gornee CypoBbiM MPOBEPKAM Ha COOTBET-
CTBME HOpMaMm TOYHOCTU. Ho BO-BTOpPbLIX, M3006penu Gornee MoLHble Memodb! AoKa3aTenbCTBa, KOTopble
He Bcerga MOXHO Oblo 0BOCHOBaTb C MOMOLLbBIO CYLUECTBYHOLWIMX MeTodoB. M M3-3a 3TOro 4acto
BO3HMKanu COMHeHus1, Bbln MM KaKOW-TO YaCTHbIA MeTon AoKa3aTenbCTBa, HECMOTPSA Ha CBOKO CaMooye-
BUOHOCTb, abcontoTHO 6e30LWNO0YHbLIM.

Takum obpasom, k 1900 rogy HacTynun KpUsmMc OCHOB MaTteMaTWKKW, KOTOPbIA 3akmio4varncs B TOM, YTO
3TUX OCHOB He Obino. Ho 4ToO Xe npou3oLwno ¢ 3akoHaMyM YMCTOM NOrnku? WX nepectann cumtaTb
CnocobHbIMM  paspelnTb Bce MaTemMaTudeckue cnopbl? YamBuTeneH TOT @akT, 4TO Tenepb
MaTeMaTu4eckme Crnopbl B CYLLHOCTU M BENNCb O «3aKOHaxX YUNCTOW NOrMKWy. MNMepBbiM 3TW 3aKOHbI NPUBEN
B cucteMy ApucToTenb elle B 4 Beke 40 H.3., TEM CaMbIM 3aslOXUB TO, YTO CErofHs Ha3blBalT meopuell
Ookazamesibcmea. OH OOMyCTWS, YTO AOKa3aTeNnbCTBO AOSHKHO COCTOATb M3 MOCredoBaTeslbHOCTU
YTBEPXOEHUN, KOTOpasi HA4MHAETCA C Kakux-IMOO MOCLbINIOK M OnpedeneHnni, a 3akaH4MBaeTCs
XenaembiM  BbiBOAOM. YTOObI  nocnegoBaTenbHOCTb  yTBEPXAEHWMA  Obina  0BOCHOBAHHLIM
O0Ka3aTeNbCTBOM, KaXXO4oe YTBEpXOEHWe, KpOMe HauvarbHbIX MOChINOK, OOMMKHO creaoBaTb M3 npedbl-
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OyWMX B COOTBETCTBMU C OOHWM W3 MOCTOSIHHOrO Habopa 3aKOHOB, Ha3blBaeMbIX Cusl/Io2u3Mamu.
TUNMYHBIM ObIN CreayLWMA CUNIOTU3M

Bce nodu cmepmHbi.
Cokpam — yeriogex.
[CnepoBaTtenbHo] Cokpam cMmepmeH.

Opyrmmun cnoBamu, 3TO NpaBUIIO rMacuno, YTO €crnv B AOKa3aTenbCTBE MNOSBMASIETCS YTBEpXAeHue
BMAa «Bce A MMeloT CcBOMCTBO B» (kak B 4aHHOM Criyyae «Bce Nogu CMEPTHbI») U Apyroe yTBepXaeHne
Bnaa «uHameBuayym X ectb A» (kak B gaHHoM cnydae «CokpaT — 4enoBek»), TO BMNOCNeacTBuM B
AokasaTenbcTBe 060CHOBaAHHO NOSIBNEHME YTBEPXKAEHUSA «X umeeT cBoncTBo B» («CokpaT cMepTeH»),
3TO YyTBEPXOEHME, B YACTHOCTU, ABNsieTcsi 060CHOBaHHbIM BbiBOAOM. CUMNOrMambl BbipaxaroT TO, YTO
Mbl Ha3Banu Obl npasuamu ebigoda, TO ECTb NpaBUNaMu, oNpeaensaLMMM 3Tanbl, KOTOpble JONYCTUMBI
npu gokasaTenbCTBe, TakKMMK, YTO UCTMHA MOCLINIOK nepexoauT K BbiBogam. Kpome Toro, 3T npasuna
MOXHO NPUMEHNTb, YTOOLI ONpeaennTb, 060CHOBAHO N AaHHOE A0Ka3aTeNbCTBRO.

ApucToTenb 3asBuM, YTO BCe 060CHOBaHHbIE JOKa3aTenbCTBa MOXHO Bblpa3uTb B BUAE CUINOrM3MOB.
Ho oH He pokaszan ato! A npobnema Teopum [lokasaTenbCTBa 3akfioyanacb B TOM, YTO OYeHb
HebonblIOe KONMMYEeCTBO COBPEMEHHbIX MaTeMaTUYecKUX [OoKas3aTenbCTB BblpaXkanucb B BUAE YMUCTOM
rnocnenoBaTeslbHOCTU CUNIOrM3mMoB; Gornee Toro, 60MbLUMHCTBO M3 HUX HEBO3MOXHO ObINIO MPUBECTU K
TakoMy Bugy. TeM He MeHee, 6onblWMHCTBO MaTteMaTukoB He MOMM 3acTaBuTb cebs crnegoBaTh OykBe
3aKoHa ApUCTOTEnsl, TaKk Kak HEKOTOopble HOBble [OoKasaTenbCTBa Kasanucb TaK XXe CaMOO4eBUMAHO
00OCHOBaHHbIMW, Kak K paccyxgeHue ApuctoTtens. MatemaTvku nepewsnn Ha HOBbIM 3Tan pasBUTUS.
HoBble MHCTPYMEHTbLI, Takne, Kak CUMBOJTMYECKAS FlIorMKa U TEOPUS MHOXECTB, MO3BONUIIN MaTemMaTukam
YCTaHOBWTb HOBYH CBSI3b MeXOy MaTteMaTudecKkuMmm CTpykTypamu. bnarogaps aTomy nosiBUNMCb HOBbIE
CaMOO4YEBUOHbIE MWCTMHbI, HE3aBUCUMbIE OT KIACCUYECKUX MnpaBun BbIBOA4A, W, Takum obGpasom,
Knaccumyeckne npasuna okasanucb CamMoO4yeBWAHO HeagekBaTHbIMU. HO Kakue ke M3 HOBbIX MEeTod0B
JoKkasaTenbCcTBa Obinn AenCTBUTENBHO 6e30WMBOYHBIMN? Kak HY)XHO OblNo M3MeHUTb NpaBuna BbiBOAA,
4TObbI OHM ODpenu 3aKOHYEHHOCTb, Ha KOTOPYHO OLWMBOYHO nNpeTeHaoBan ApuctoTtenb? Kak MoxHO 6bIno
BEPHYTbL abCOMOTHLIA aBTOPUTET CTapbiX NpaBuil, ECM MaTEMaTUKM HE MOIMM MPUITK K COrnalleHuto
OTHOCUTEINBHO TOro, YTO ABNAETCS CaMOOYeBUAHbIM, a YTO 6eCCMbICIEHHBIM?

Tem BpeMeHeM MaTemMaTvku MpoAosHKann CTpoUTb CBOWM abcCTpakTHble HebecHble 3amku. [ns
NMPaKkTUYECKMX LieNnen MHOrMe Takue CTPOEHUs! Kasanucb OCTAaTOYHO HageXHbIMU. HekoTopble M3 HUX
cTann HeobxoouMMbl ONS HAYKU M TEXHWUKM, a BGOnbLUMHCTBO 0OpasoBano KpacuByko U MMAOAOTBOPHYHO
CTPYKTYpYy. TeM He MeHee, HUKTO He MOr rapaHTMpoBaTb, YTO BCS 3Ta CTPYKTypa, WNKU Kakasa-To
CyLLleCTBEHHAsl ee 4acTb, He MMerna B CBOE OCHOBE ITOTMYECKOro NpoTMBOpEYMs, KoTopoe OykBanbHO
nmwmno 6bl ee Bcsikoro cmeicna. B 1902 rogy BepTtpaH Paccen gokasan HeCOCTOATENbHOCTb CXEMbI
CTPOroro onpefeneHns TEopUM MHOXECTB, KOTOPYK TOJIbKO YTO MPeasiokun Hemeukuin norvk otnob
Opere. OT0 He 3HA4UIIO, YTO 3Ta CXema HenpemMeHHO Oblna HeOoOOCHOBaHHOW AN UCMOSb30BaHUS
MHOXECTB B AoKasaTeNnbCcTBax. Ha camMom gene coBceM HEMHOrMe MaTeMaTUKM BCEpPbe3 cuMTanu, YTo
XOTb KaKOW-TO U3 OObIYHbLIX CMOCOB0B UCMONb30BaHUS MHOXECTB, apuUMETUMKN UNN OPYTNX KIoYeBbIX
pasgenoB maTtemaTtuku MoXeT OblTb HeoOocHOBaHHbIM. B pesynbratax Paccena nopaxano To, 4To
MaTemMaTUKM BEpWUN, YTO UX NpeameT sBNAeTcs par excellence cpencTBOM Mony4vyeHUst abCconoTHOM
onpeneneHHoCTN Yepes [oKasaTenbCTBO MaTeMaTudeckux Teopem. Cama BO3MOXHOCTb pasHormnacum
OTHOCUTENBHO ODOCHOBAHHOCTM pPas3fnMYHbIX METOAOB [oKasaTenbCTBa MOApbiBana BCH CyTb (Kak
cunTanochb) npegmerta.

lMoaTomMy MHOrMe maTtemaTuku YyBCTBOBaNW, YTO MOABEAEHUEe Mo Teoputo AoKasaTesfibCTBa, a TeM
camMbiM M nog camMy MaTemMaTuKy, HaOeXHOW OCHOBbl OblNI0 HACYLHbIM OEeNoM, He Tepnswum
otnaratenbctBa. OHM xoTenn 00bLEeaMHUTBCHA MOCe CBOMX OMPOMETYMBLIX BbINAgoB, YTOObI pas u
HaBcerga onpegenuTb, KakMe BuAabl goKasaTenbCTBa SBMSAOTCS abCoOMTHO HaAeXHbIMU, a Kakue HeT.
Bce, 4TO OKasanocbk BHE 30HblI HAaAEXHOCTU, MOXHO 6bino Obl 0TOpOCUTL, a BCe, YTO Monagano B 3Ty
30Hy, cTano bl eANHCTBEHHOW OCHOBOM BCew ByayLien maTemMaTuku.

B aTon cBa3u ronnaHackmii matematuk JlenTaen Oroept AH bpayap nponaraHavMpoBan 4Ypes3BblidaiHo
KOHCEepBaTMBHYIO CTpaTerio Teopumn JoKasaTenbCTBa, U3BECTHYHO KaK UHMYUYUOHU3M, KOTopas 1 Nno cen
OeHb WMeeT CBOWX CTOPOHHWMKOB. WHTYMUMOHWUCTBI MNbITAIOTCA TOMKOBaTb «UHTYMLMIO» CaMbIM
OrPaHMYEHHbIM MOCTVXKMMbIM 00pa3oM, OCTaBnAA NUWb TO, YTO OHM CYMTAIOT €e HeoCnopUMbIMU
CaMoo4eBMNAHbIMU acnektamun. 3aTem OHV NOOHUMAIOT TakuMm obpa3om onpedeneHHy MmaTeMaTUyYecKyto
MHTYMLUMIO Ha ypoBeHb Aaxe 6oree BbICOKUW, YeM no3sonsan cebe [naTtoH: oHu cuuTaoT ee Bonee
BECKOW, YeM [axe uuctas norvka. Takum obBpasom, OHWM CUYMTalOT camy JOTMMKY HEeHagexHoW, 3a
NCKMIOYeHMeM Tex CcryyaeB, Korga ee [JokasblBaeT npsmas MaTemartudeckas uHTyuums. Hanpumep,
WHTYULMOHWCTBI OTPMLAIOT, YTO MOXHO MMETb MPSAMYK MHTYMLUMIO Kakon-nnbo GecKkoHe4HOW KaTeropuu.
CnepoBartenbHO, OHM OTPULAIOT CYLLECTBOBaHME JHOObIX OGECKOHEYHbIX MHOXECTB, Hanpumep,

111



www.koob.ru
MHOXECTBa BCEX HaTypanbHbIX 4Yucen. Bbicka3biBaHve O TOM, YTO «cCywlecTByeT GECKOHEYHO MHOro
HaTypasnbHbIX YMCEN», OHW COYNM Obl CAMOOYEBUOHO MOXHBIM. A BbICKa3biBaHME O TOM, YTO «CyLLECTByeT
Gonble cpef KaHTroyTy, Yem nanyeckm BO3MOXHbIX cpea», — abConoTHO 6eCCMbICAEHHBIM.

McTopuyeckn MHTYMUMOHU3M, PaBHO KakK M MHOYKTUBU3M, Cbirpan LIEHHYIO OCBODOAUTENbHYK porb.
OH ocmenuncsa nogBeprHyTb COMHEHMIO MOMyYeHHble OMNPeAEneHHOCTM — HEKOTopble M3 KOTOPbIX
OEeNCTBUTENBHO 0Ka3anucb fNoXHbIMKU. Ho Kak Mo3uTMBHasi TEOPUS O TOM, YTO SABMSIETCA UMK He ABNSeTCS
00OOCHOBaHHbIM MaTemMaTM4eckuM [oKa3aTenbCTBOM, OH W rpowa JlomaHoro He ctout. B
OEACTBUTENBbHOCTU MHTYMUUOHM3M — 3TO TOYHOE BbIPaXEHWe comnuncusama B matemaTuke. B oGoux
cnyyasx Habnogaetca YUpeamepHas peakumsi Ha MbICIb O TOM, YTO Mbl HE MOXEM ObITb y8EPEHbI B TOM,
YTO HaM M3BecTHO O Bonee oTganeHHoM mupe. B oboux crnyyasx npeanoXxeHHoe peLleHne COCTOUT B
TOM, YTOObI YATK BO BHYTPEHHUIA MUP, KOTOPBIN Mbl, MPELNOSNIOXUTENBHO, MOXEM MO3HATh HaMNpPsiMyto, U
cneposatenbHo (?), MOXeM ObiTb yBEpEeHbl, YTO MO3HaNM MUCTMHY. B oboux cnyyasx pelseHne
3aKnYaeTes B OTPUL@HUN CYLLLECTBOBAHNS — UK, MO kpanHen Mepe, B oTkase oT 06bACHeHUs — Toro,
YTO HaxoauTcsi BOBHe. M B oboux criyyasdx 3TOT OTKa3 Takke AenaeT HEeBO3MOXHbIM OObSCHEeHue
Gonbwer Yactm TOro, 4TO HaxoAMTCA BHYTpM npegnoyntaemMon obnactu. Hanpumep, ecnu
OENCTBUTENBHO JOXHO TO (Kak YTBEPXAAKT MHTYMUMOHUCTBLI), YTO CyLlecTBYeT OECKOHEYHO MHOro
HaTypasnbHbIX YMCEN, TO MOXHO caenaTtb BbIBOA, YTO MOXET CyLLEeCTBOBATb TOMbKO KOHEYHOE MHOXECTBO
Takux ymcen. A CKONbKO MX MOXeT OblTb? M MOTOM, CKOMbKO Obl UX He Obifo, NovYeMy Hemnb3s co3gatb
WHTYMUMIO CMedyloLllero HaTypanbHOro u4ucrna, npesbiwatwwero nocregHee?  VIHTYMLUMOHUCTDI
onpasganuck Obl B 3TOM crnyvae, ckasaB, YTO NMPUBEAEHHbBIN MHOW apryMeHT JonyckaeT 060CHOBaHHOCTb
00blyHOM norvkn. B yacTHOCTM, OH COOepXWT Mpouecc BbiBoAa: U3 akrta, YTO He CcylecTByeT
GEeCKOHEYHO MHOro HaTypasnbHbIX uYucen, AdenaeTcd BbiBOA, YTO [OOJPKHO CyLlecTBOBaTb Kakoe-To
KOHKPETHOE KONMMYECTBO HaTypasnbHbiX u4ucen. [lpumeHsiemoe B [aHHOM Clnyyae npaBurio BbiBOAA
Ha3bIBAETCHA 3aKOHOM UCK/TIOYEHHO20 mpembe20. OTOT 3aKOH rnacut, 4To Anst nboro BbickasbiBaHUs X
(Hanpumep, «cyulecTByeT OECKOHEYHO MHOrO HaTypanbHbIX 4uCen»), He CylwecTByeT TpeTben
BO3MOXHOCTU KPOME WUCTUHHOCTU X U UCTUHHOCTU OoTpuuaHus X («CyLLeCTBYeT KOHEYHOE MHOXECTBO
HaTypanbHbIX Yncen»). HTYMLMOHUCTLI XNagHOKPOBHO OTPULLAIOT 3aKOH UCKIKOYEHHOIO TPETLErO.

MockonbKy B pa3yme GONbLUMHCTBA N0AEN caM 3aKOH UCKIIOYEHHOrO TPEeTbero NOAKPEensieH MOLLHOMN
I/IHTyI/ILl,I/IeI7I, ero oTpuuaHue ecteCTtBeHHO Bbi3blBae€T Yy HEUHTYULUMOHUCTOB COMHEHME B TOM, TaK JIN YX
camMmoo4yeBngHa HageXHOCTb WHTYUumMn WUHTYULUUOHUCTOB. |/|J'II/I, ecrim  Mbl COYTEM, 4YTO 3aKOH
WCKINIOYEHHOMO TPETLErO UCXOAUT U3 /I02UYECKOU NHTYMULMU, OH MPUBOLMUT HAc K NepecMoTpy Bonpoca o
TOM, JENCTBUTENBHO N MaTeMaTU4ecKas MHTyMLMa npeBocxoauT noruky. B niobom criyyae MoxXeT nu
3TO NPEBOCXOACTBO OblTb cCaMO0Ye8UOHbIM?

Ho Bce 9TO HanpaBneHoO Ha KPUTUKY WMHTYMLUUOHM3MA M3BHE. OTO He ONpoOBEpXXEeHUe: MHTYULNOHN3M
HEBO3MOXHO OMPOBEPrHyTb BoOOWEe. Ecnn KTo-nubo HacTamBaeT, 4YTO AN HEro O4YeBUAHO
CaMOCOrnacoBaHHOE BbiCKa3blBaHWE, Kak ecrnyn Obl OH HacTamMBan Ha TOM, YTO CyLEeCTBYEeT TONbKO OH
OAVH, OOKa3aTb €ero HenpaBoTy HEBO3MOXHO. OOHAKO, Kak M B Cryyae C CONMNCU3MOM, BOWUCTUHY
pokoBas oLnbKa MHTYULMOHM3Ma OTKPbIBAeTCa He TOrAa, Korga Ha Hero HamagaroT, a Torga, Korga ero
BCEpbE3 MPUHMMALOT, Ha ero e CobCTBEHHOM OCHOBE, B KayecTBe OOBbSACHEHUS CBOEro COBCTBEHHOIO,
NMPOU3BONBHO YCEYEHHOro Mupa. WHTYMUMOHUCTBI BepAT B pearnbHOCTb KOHEYHOro MHOXecTBa
HaTypanbHbIX Yncen 1, 2, 3. ..., u gaxe 10949769651859. Ho MHTYUTUBHLIN apryMeHT, YTO MOCKOMbKY 3a
KaXXOblM M3 3TUX YMCEN criegyeT elle OOHO, 3HAYUT, OHM 00pa3yoT 6eCcKoHeYHy nocneaoBaTenbHOCTb,
WHTynumoHucTtel cumtaloTr He 6Oonee 4em camMoobMaHOM WAM  UCKYCCTBEHHOCTbO U ByKBanbHO
HecocToATeNbHbIM. HO ycunmBas cBsidb Mexgdy CBOeW Bepcuen abCTpakTHbIX «HaTyparibHbIX YMCEn» U
WHTYMLUMEN, YTO MEepBOHAYanbHO 3TU 4YMcna AOIMKHbI Obln ObiTb (bopmanmn3oBaHbl, WHTYULUOHMUCTBI
Takke caMu OTpMLUaloT OObIYHYI0 OOBACHUTENBHYIO CTPYKTYPY, Yepes KOTOPYK NMOHMMAOT HaTyparbHble
yucrna. JTo Bbi3bIBAeT NpobnemMy Ons Kax4oro, KTo npegnoymtaer 00bACHEHUsT HeOOBbSCHEHHbIM
YCIOXHEHUAM. BmecTto TOro 4tobbl pewwmnTb 3Ty npobnemy, npenoctaBMB AN HaTypasbHbIX 4Yucen
anbTepHaTMBHYIO uNnNn 6onee rnybokyld OOBACHUTENBbHYK CTPYKTYPY, WHTYMUMOHW3M JenaeT To Xe
camoe, 4To Aenana NHKBM3nuua n 4to genanu CONUMNCUCTbI: OH eLle aanblie yxoauT oT ob6bacHeHun. OH
BBOAUT AarnbHenne HeobbACHEHHbIE YCNOXHEHNS (B AAaHHOM Crlydae OTpuLiaHNe 3aKoHa MCKITIOYEHHOTO
TPETLEr0), eANHCTBEHHASs Lieflb KOTOPbIX COCTOUT B TOM, YTOObI MO3BONMUTL MHTYULMOHUCTaM BECTU cebs
Tak, Kak ecnu Obl OOBACHEHUS MX MPOTUBHUKOB ObIMN WCTMHHBIMW, HO HE Aenasi U3 3TOr0 HUKAKUX
BbIBOLLOB OTHOCUTENBHO pearibHOCTMU.

TOYHO Tak >Xe Kak CONMMMCU3M HauMHaAETCs C MOTMBaALUMM YNPOLLEHUSA nyrarwolwe pasHoobpasHoro u
HeornpeaeneHHoro Mmnpa, Ho NPy CEPbE3HOM K HEMY OTHOLLIEHMUN OKa3biBaeTCs peanv3MoM B coyemaHuu
C HECKOSbKUMU HEHY>KHBIMWU YCITIOXKHEHUAMU, TaK U UHTYULMOHU3M OKaHYMBAETCH TeM, UYTO CTaHOBUTCS
OLHOW M3 CaMbIX KOHTPUHTYUTUBHBIX LOKTPUH, KOTOpbIE Koraa-nmbo Bcepbe3 nponaraHanpoBanu.

Oasug MunbbepT npegnoxun ropa3go 6onee pasyMHbIA — XOTs, B KOHEYHOM cyeTe, U 0OpeyeHHbIN
— nnaH «pa3 W Hascerga BBeCTU YBexaeHHOCTb B MaTematumdeckux metogax». [naH Munbbepta
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OCHOBbIBariCsi Ha naee cornacoBaHHoCcTU. OH Hafgesncs CoCTaBUTb MOMHbIA HABOP COBPEMEHHbIX MpaBuI
BbIBOAA MaTemaTuM4ecKuX AoKasaTenbCTB C OMNpederieHHbIMU CBovcTBaMu. KonmyecTBO Takux npa.un
OOIDKHO ObINo ObITb  KOHEYHbIM. OHM  [JomkHbl OblM  ObiTb NMPUMEHUMbI  HaMNPsIMyt0, Tak 4YTOObI
onpegenuTb, YAOBNETBOPSET NN UM Kakoe-TO NpeasiokeHHOoe AoKa3aTenbCTBO, HE COCTaBNsano Obl Tpyaa
1 He BbI3blBano npotueopeunii. XXenatenbHo, YTobbl 3TU NpaBuna ObIn UHTYUTUBHO CaMOOYEBUAHBIMMU,
HO 3TO He ObINO nepBoCTENEHHbIM TpeboBaHnem Ansa nparmatudHoro [unebepta. OH 6Gbin Gbl
yOOBMNETBOPEH, ecnu Obl NpaBuna nvllb yMepeHHO COOTBETCTBOBANM UHTYULIMM NPU YCIIOBUK, YTO OH MOT
Obl OblTb yBEpeH B WX CaMOCOrnacoBaHHOCTM. TO ecTb, €Cnu npaBwuna onpegenunu faHHoe
[0Ka3aTenbCTBO kak 0OOCHOBaHHOE, OH XOTen ObiTb yBEepeH, YTO OHU HWKOrAa He OnpeaendaTr Kak
obocHoBaHHOe Noboe Apyroe AoKa3aTeNbCTBO C MPOTUMBOMONOXHbLIM BbiIBOAOM. Kak oH Mor 6biTb YBepeH
B 9ToM? Ha 3TOT pa3 cornacoBaHHOCTb [OIbkHa Obina ObiTb doka3aHa C MOMOLLLID MeTofa
JoKasaTenbCcTBa, KOTOPbIM caM MpuaepXuBarcsa Tex e npaBwuil BbiBoga. Takum obpasom, unbbept
HaZesancs BOCCTAHOBWTbL 3aBEPLUEHHOCTb W onpedeneHHocTb Apuctotens. OH Takke Hagessncs, 4To C
NMOMOLLbIO 9TUX Npaswn byaeT, B NpuHUMNe, Jokadyemo Noboe MCTUHHOEe MaTeMaTu4eckoe yTBepXaeHue
n He OypeT gokasyemo noboe noxHoe yTtBepxaeHve. B 1900 rogy B 03HamMeHOBaHWE Havana Beka
MMnbbepT onybnukoBam CNMCOK 3adady, KOTopble, Kak OH Hagesncsd, mateMaTuKu CMOryT pelunTb B
aBaguatom Beke. [lecAtas 3agadva 3akniyanacb B HaxoxaeHwn Habopa npaBun BbiBoga C
BbllLeyKa3aHHbIMW CBOWCTBaMM W [OKa3aTenbCTBE WX COCTOATENbHOCTM B COOTBETCTBMM C  MX
COBCTBEHHBLIMU HOPMaMU.

MMnbbepTy ObINO NpegHavYepTaHO MNeEpPeXuTb pasodapoBaHue. TpuauaTb oauH rog cnycta Kypt
legenb co3gan peBOMOLMOHHYK TEOPUI0 OoKasaTenbCTBa C KOPEHHbIM OMPOBEPXEHWEM, KoTopasi OO0
CUX MOp SABMSIETCS OTMNPABHOW TOYKOM ONsi MaTteMaTuUdecKkoro u pmMsmMyeckoro MMpoB: OH [oKasar, 4To
gecatas 3agadva [MnbbepTa He uMMmeeT pelweHunsa. Bo-nepebix, 'egenb gokasan, vto nobown Habop
npaeBun BbiBOAA, CMOCOOHLIN NpaBuiibHO 0OOCHOBAThL Aaxe AoKas3aTenbCTBa OObIMHOWM apuMeTUKM,
HUKOrAa He CMOXeT 00OocHOBaTb [0Ka3aTeNbCTBO CBOEW COOCTBEHHOW cornacoBaHHocTU. Cnepno-
BaTeNbHO, HEYero U HagesTbCs HalnTU AOKa3yeMo COrnacoBaHHbIN HAbop NpaBws, KOTOPbLIA NpeaBuaen
MnbbepT. Bo-BTOpbLIX, Megenb gokasan, 4TOo ecnu KakoW-To Habop npaBun BbiBOga B HEKOTOPOM
(noctaToyHO O6LIMPHONM) OoBNacTM MaTemaTuKu S6/19emcsi COornacoBaHHbIM (HEBaXKHO, AOKA3yeMO 3TO
WNn HeT), TO B npedenax 3ToM obnacTM [OOMKHbI CyLlecTBOBaTb OOOCHOBaHHble MeToabl
JoKasaTenbCTBa, KOTOpble 3TV MpaBuna He MOryT onpedenvTb Kak 000CHOBaHHble. OTO Ha3blBaeTcs
meopemoli edens o HenonHome. [ns pOokasatenbcTBa CBOMX Teopem [egenb nonb3oBancs
3amMevaTenbHbIM paclUMpPEHNEM «AMaroHanbHOro gokasartesnbcTBa» KaHTopa, 0 KOTOpOM S ynmoOMWUHan B
rmaBe 6. OH Hayan ¢ paccMOTpeHus Iboro cornacoBaHHOro Habopa npaBun BbiBOAa. 3aTeM OH
rokasari, Kak COCTaBUTb YTBEPXKOEHNE, KOTOPOE HEBO3MOXHO HU JOKa3aTb, HU OMPOBEPrHYTb C MOMOLLIbHO
3TUX NpaBuI. 3aTeM OH [oKasan, YTo 3TO BbiCKa3blBaHWE UCTUHHO.

Ecnn 6bl nporpamma [mnbbepta paboTtana, 370 ObiNo Obl NNOXOM HOBOCTBIO ANS KOHLENUMK
pearnbHOCTX, BbIABUrAEMOW MHOW B 3TOW KHUrEe, MOCKOMbKY 3TO yCTpaHuIio Obl HeobxoaumocTb
MMOHUMAaHUSI NPU KPUTUKE MaTteMaTuyecknx ngen. Kto yrogHo — unm Kakast yrogHo HepasyMHas MaluvHa,
— CNocobHbIN BblyYnTb HAU3yCTb MpaBuia BbiBOAA, HA KOTopble Tak Hagesancsd MunbbepT, cmor Obl Tak
)K€ XOpOLWO OueHMBaTb MaTemMaTu4eckue BbICKa3blBaHUSA, Kak W CaMbll CMOCOGHbIN MatemaTtuk, He
HY)XOasiCb B MaTeMaTU4eCKOM MOHUMaHUM U gaxe He UMest CaMOro OTAAaneHHOro MOHSATUS O CMbicre
3TOro BbiCKa3biBaHWsi. B npuHumne, 6bino 66l BO3MOXHO AenaTbh HOBble MaTeMaTU4Yeckue OTKPbITUS, He
3Has matemaTukn BoobLle, a 3Had Tonbko npasuna 'Mnebepta. MoxHO 6610 661 IPOCTO NPOBEPATL BCE
BO3MOXHblE€ CTPOKM OYKB U MaTtemaTuieckux CMMBOMOB B andaBUTHOM MOPSAKE, NOKa Of4HA U3 HUX He
yoosneTBopuna Obl NpoBepke Ha TO, SIBMSIETCS NM OHA [0Ka3aTerbCTBOM KakKoW-nnbo 3HaMeHUTOM
He[OKa3aHHOW rMnoTesbl Unu HeT. B mpuHuune, Tak MOXHO Obino 6bl ynagutb noboe pasHornacve B
MaTeMaTuKe, JaXe He MOHWMasi ero CMbiCria — [aXe He 3Hasd 3Ha4YeHWsi CUMBOJSIOB, HE FOBOPSt YK O
MOHUMaAHWM MpUHUMNA OEeNCTBMA [oKasaTenbCTBa WM TOro, YTO OHO [OKa3biBaeT, WM B YeM
3aKnyaeTca MeToa AoKasaTenbCTBa, Uiy NoYemy OHO HAOEeXHO.

MoxeT nokasaTbCs, UTO AOCTUXEHWE eAWMHbIX HOPM AoKa3aTenbCTBa B MaTemaTuke morno 6bl, no
KpamHen Mepe, MOMOYb HaM BO BCEOOLLEM CTPEMIIEHUMU K OOBbEAMHEHUID — TO €CTb «YrnybneHuo»
Hallero 3HaHusl, Ha koTopoe s cchbinancsa B rnaBe 1. OpgHako npowucxoauT obpartHoe. [MogoGHo
npeackasaTenbHOM «Teopun Bcero» B unsnke, npasuna unbbepra NnoYTn HUYEro He ckasanu 6bl Ham o
CTpyKType peanbHocTn. OHM peanu3oBanu Obl, B npegenax maTteMaTuku, npefenbHoe BUAEHWe
pPeayKLUMOHMCTOB, NpeAckasbiBatoLlee Bee (B NpUHUMME), HO HMYero He obbsicHsowee. bonee Toro, ecnu
Obl MaTemaTnka Obina peayKUMOHUCTCKOW HayKoW, TO BCE HeXenaemble YepTbl, KOTopble, Kak s Jokasan
B rnaBe 1, OTCYTCTBYIOT B CTPYKTYpEe 4YeNIOBEYECKOro 3HaHWs, MpUCyTCTBOBanuM Obl B MaTeMaTtuke:
MaTemMaTu4eckne ugeun cosganu Obl mepapxmto, B OCHOBE KOTOpon nexanu Obl npaBuna nbepra.
MaTtemaTnyeckne MUCTMHbI, MPOBEPKA KOTOPbLIX, MCXOOA M3 3TUX MpaBusl, okasanacb Obl OYEHb CrOXHa,
ctann 6bl O6BEKTUBHO MeHee byHOAaMeHTanbHbIMK, YeM Te, KOTOpble MOXHO 6bino 6bl HEMEONEeHHO
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NpoBeEpUTE C MOMOLLBK 3TMX MNpaBwi. MNMOCKOMbKY MO CyLleCTBOBaTb TOMbKO KOHEYHbIN Habop Takmx
dyHOaMeHTanbHbIX WCTUH, CO BPEMEHEM MaTemMaTuKe MpULLOCh Obl 3aHMMATbCA Odaxe MeHee
dyHOoameHTanbHbIMK 3ajadvamu. MaTemaTtuka BMofHE Morna ucdyepnaTtb cebsi npyu 3TOW 3noBeLlen
rmnoTtese. Ecnn Gbl 3TOro He MpPomn3oLwso, oHa Hen3bexHO pacnanachk 6bl Ha gaxe Oonee 3arafgouyHble
cneunanmnsauumn, no mepe yBerim4eHma CrnoXXHOCTU «MCexXogdaLlnx» BOMpPOCOB, KOTOPble MaTeMaTUKn Obinu
Obl BbIHYXOEHbI pelwatb, U Mo Mepe elle Oomnbllero oTAaneHust 3TUX BOMPOCOB OT OCHOB CaMoOro
npegmerTa.

Bnarogaps legento Mbl 3HaeM, 4YTO Hukorga He OydeT HenpenoXHoro MeToda onpeneneHus
WUCTUHHOCTU MaTemMaTM4ecKoro BbICKa3blBaHUS, Kak He CyLecTByeT W HerperioXxHoro metoaa
onpeaeneHnss UICTUHHOCTM Hay4Hol Teopun. Kak HuKoraa He OyaeT M HenpenoXHoro MeToda cosdaHust
HOBOro MaTemaTudeckoro 3HaHusi. CrnegoBaTernbHO, MaTeMaTUYECKMIA Nporpecc Bcerga byneT 3aBuceTb
OT Mcnonb3oBaHUs TBopYyecTBa. N3obpeTeHne HOBLIX BUAOB AoKa3aTenbCcTBa Bcerga OyaeT BO3MOXKHO U
H606XO,EI,I/IMO anda MmateMaTuKoB. OHu 6yp,yT 000CHOBbIBaTb UX C NOMOLLbO HOBbIX apryMmeHToB U HOBbIX
CcnocoboB 0OBLSCHEHWS], 3aBUCSALLUMX OT MX HEMPEepbIBHO YBENUYMBAOLLErOCS MOHMMAaHUS abCTpaKTHbLIX
KaTeropui, cBsi3aHHbIX C 3TUM [oKa3aTenbCTBOM. [pumMepoM cnyxaTt Teopembl camoro egens: 4Toobl
OokasaTb MX, eMy MPULLIOCL M306pecTn HOBbIM METOA AoKas3aTenbCTBa. A ckasan, YTo aToT MeTog Obin
OCHOBaH Ha «AuaroHanbHOM [okasaTenbCTBe», OfHako [egenb MO-HOBOMY —paclumpun  3To
JokasaTenbcTBo. [Jo HEro Tak HUYEro He AoKasblBanW; HWKakue npaBuna BblBOAA, COCTABMNEHHbIE KEM-
nnbo, KTo HMKorga He Buaen meTtoaa legensi, He Mornu Gbl onpeaennTb ero kak 06ocHoBaHHbIN. OaHaKo
OH si8risemcsi camoodeBUAHO obocHoBaHHbIM. OTKyaa UcxoauT aTa caMmoo4veBnaHocTb? OHa ncxoauT us
noHumaHus Megenem npupodbl AokasaTenbcTBa. [JokasaTenbctBa ['edens Tak ke HeoCnopuMbl, Kak U
nobble gpyrne MatemaTuyeckue [okasaTenbCTBa, HO TONMbKO AN TOro, KTO npexae nonmet
conpoBoXaarLLee Nx o6bsICHEHMWE.

Takum o6pasom, oGbsiCHEHME BCe-TakM MrpaeT Ty K& camylo MEepBOCTEMNEHHYI POfb B YMCTON
maTeMaTuKe, Kak OHO urpaeT ee B Hayke. OGbsICHEHME U MOHUMaHKe Mypa — (hU3MYECKOro Mmpa u Mupa
maTeMaTnyeckux abcTpakumii — B oBouxX cryyasix sIBSieTCs Lenblo M3yyeHus. [lokasaTenbcTBo U
HabrnoOeHNss — 3TO BCErO NULLb CPeacTBa NPOBEPKM HaLLNX OO bACHEHNIA.

Pooxep MeHpoys nssnek us pesynstatoB 'egens ewe donee rny6okni, pagukanbHbIi U JOCTOMHbIN
MnaTtoHa ypok. Kak un MNMnaTtoHa, MNeHpoy3a BocxuiaeT CnocOOHOCTb YENOBEYECKOro pasdyMa MocTuratb
abcTpakTHble onpegeneHHocTM MaTtematukun. B otnmume ot [lMnatoHa [leHpoy3 He BepuT B
CBEPXbECTECTBEHHOE U MPUHMMAET Kak camo cobow pasymeroleecs, YTo MO3r — 4acTb ECTECTBEHHOIO
MUpa MU MMeeT JOCTYN TOMbKO K 3TOMy Mupy. Takmm obpasoM, 3ajaya Ans Hero BcTaeT gaxe boree
ocTpo, Yyem And lnaTtoHa: kak MOXeT GecrnopsigoyHbi, HEeHaOeXHbI MUp AaBaTb MareMaTudeckue
onpeneneHHoCTn Takom GecrnopsgovHOM M HEeHadeXHOW 4vacTu cedsi, Kakowm sBnsieTcss matemaTuk? B
YacTHocTu, NMeHpoy3a yanBRsiET, Kak Mbl MOXEM MOHATL 6€30LLMBOYHOCTE HOBBIX OOOCHOBAHHbLIX ¢hopm
JokasaTenbCTBa, KOTOpbIX, Kak yBepsieT ['eaenb, 6€CKOHEYHO MHOrO.

MeHpoy3 Bce elle paboTaeT Hag NOoApPOOHBIM OTBETOM, HO OH 3asiBMSIET, YTO CaMO CyLLECTBOBaHWE
cBOOOAHON MaTEMATMYECKON UHTYMLUN TaKoro poga pyHaaMeHTarbHO HECOBMECTMMO C CYLLECTBYHOLLEN
CTPYKTYpOM PM3MKM U, B YACTHOCTU, C NpUHLMNOM TbiopuHra. BkpaTue ero gokasatenbCTBO BbIMSAUT
npuMepHo Tak. Ecnv npuHuun TelOpyvHra WCTWMHHBIA, TO Mbl MOXEM paccmaTtpumBaTb MO3r (MO4OGHO
nobomy gpyromy obbekTy) kak KomnbioTep, obpabaTtbiBatolimii onpedeneHHyo nporpammy. Bsaumo-
OENCTBMS MO3ra C OKpyXalolle cpenol COCTaBMnsalT BBOAMMBbIE U BblBOAUMbIE [OaHHble. Tenepb
paccMOTpMM MaTemaTtuka B Mpouecce pelleHusi, 00OCHOBaH WM HeT HegaBHO NpensioKeHHbI Bug
OokasaTtenbcTBa. [pvHATUE Takoro peLleHust 3KBUBANEHTHO 0OpaboTke KOMMbIOTEPHOW Nporpammbl
060CHOBaHMsi [okas3aTenbCcTBa B MO3re MaTemaTtuka. Takas nporpamma peanusyet Habop npasun
BbiBOA4a [unbbepTa, KOTOpble, B COOTBETCTBMU C Teopemow [egensi, He MOryT ObiTb 3aKOHYEHHbLIMMU.
Bonee Toro, kak a1 yxe ckasan, 'egenb npegoctaBnsieT cnocob co3faHus U JokasaTenbCTBa UCTUHHOMO
BblCKa3blBaHWsl, KOTOpPOe 3TU npaBunia He CnocobHbl Npu3HaTbh [JdokasdaHHbIM. CrnegoBaTenbHO,
MaTeMaTuK, pa3yM KOTOporo sBnsetcs 3dEKTUBHBIM KOMMbIOTEPOM, MPUMEHSIOWMM 3TU MpaBuna,
TakKe HUMKOr4a He CMOXET Mpu3HaTb 3TO BbIiCKa3biBaHME [Aoka3aHHbIM. 3atem [leHpoys npegnaraet
nokasaTb 9TOMYy CaMOMy MaTeMaTuKy 3TO BbiCKa3biBaHWE W MeToh [AoKasaTenbCTBa €ro MCTUHHOCTU
egenem. MaTemaTtuk NnoHMMaeT gokasaTenbcTBo. OHO BCe-TakM camooyeBUaHO 060CHOBAHHO, MO3TOMY
MaTeMaTUK, BEPOSATHO, CMOXET yBUAETb, YTO OHO OBOCHOBaHHO. HO 3TO Gbl NpoOTUBOPEYUNO Teopeme
lepgensa. CnepoBaTenbHO, rae-To B AoKasaTenbCTBE OOMMKHO ObiTh MOXHOe gonyweHue, n NeHpoy3
CUMTaET, YTO 3TUM NOXKHbIM JOMYLEHNEM ABMASETCA NPUHLMN ThIOpUHra.

BOombLUIMHCTBO CNeuManncToB MO BbIMUCIIUTENBHOW TEXHUKE HEe cornacHbl ¢ MNeHpoy3oMm, YTO NpUHLMN
TblopyHra — Haubornee cnaboe 3BeHO B ero gokasatenbcrBe. OHM ckaszanu Obl, YTO MatemMaTuk U3 ero
AoKasaTenbCTBa B CaMOM [erfle He CMOXeT Mnpu3HaTb BbickasbiBaHWe [egenst gokasaHHbIM. MoxeT
NnoKa3aTbCA CTpaHHbIM, NoYeMy MaTeMaTuKk BAPYr He CMOXET NOHATb CaMOoOo4YeBMOHOE OOKa3aTesibCTBO.
Ho B3rnaHute Ha cneaytoulee BbiCKa3blBaHNE!
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Hseud [ody He moxem cocmasumb rociedoeamernibHoe CcyxX0eHue 06 UCMUHHOCMU 3moe2o
ymeep>XOeHUSs.

A CTaparkCb N30 BCEX CUI, HO HE MOry COCTaBuUTb nocriegoBatesibHOe CyXXaeHune O ero UCTUHHOCTW.
HOCKOﬂbe, ecnu 6bl 9 caenan aTo, 1 Obl cOCTaBUN Cy>XOeHne O TOM, 4YTO A HEe MOcy COCTaBUTb CyXXOEeHne
O ero UCTUHHOCTU, N BCTyNnun Obl B npoTmneopevne ¢ caMmnm cobon. OgHako 8kl BUAUTE, YTO OHO VICTUHHO,
He Tak nNn? JTo NokasblBaeT, YTO BbiCKa3biBaHUe, Mo KpaVIHeI?I Mepe, MoXeT OblTb HEOOBACHUMBIM ANs
OAHOro YenoBeka, HO caMoo4eBMAHO VICTUHHBLIM OS5 BCEX OCTaslbHbIX.

B ntobom cnydae lMeHpoy3 HageeTcsl Ha HOBYK (OyHOAMEHTamnbHYy Teopuio huankK, KoTopas
3aMEeHNT KaK KBaHTOBYK TeOpuio, Tak M obliyto Teoputo oTHocuTenbHocTM. OHa gaBana Obl HOBble
npeackasaHusi, KOTOpble MOXHO NMPOBEPUTL, XOTHA OHa, 6e3yCnoBHO, He NpoTUBOpeYuna 6bl HU KBAHTOBOM
TEOPUM, HU TEOopMM OTHOCUTENBHOCTM BO BCEX CyllecTBylWMx HabnogeHusax. (He cywectByet
N3BECTHBIX 3KCMEPUMEHTANbHbLIX MPUMEPOB, ONpoBepralLnx Takme Teopumn). OgHako mup NeHpoy3a no
CBOEW CyTW BECbMa OT/IMYEH OT TOrO, YTO OMNMCLIBAET CyLLECTBYIOLWas dunsmka. Ero OCHOBHOWM CTPYKTYpOM
pearnbHOCTU ABMSETCS TO, YTO Mb/ Ha3biIBAEM MMPOM MarteMaTu4eckmx abctpakumin. B aTom oTHOLEHUK
[MeHpoys, peanbHOCTb KOTOPOro BKIKOYAET BCe MaTemaTtuyeckme abcTpakuuu, HO, BEpPOSITHO, HE &ce
abcTpakuum (mogobHbIE YEeCTU U CnNpaBeanMBOCTM), HaxoauTca rae-to mexay NnatoHom u Mudparopom.
To, YTO Mbl HasbiBaeM (PU3NHECKMM MUPOM, SIBAISIETCS AN HEFO BMOJSIHE pearibHbIM (eLle OOHO oTnnyune
oT lnaTtoHa), HO KakMM-TO 0Opa3oM 3TO ABNAETCHA YaCTbi0 CaMON MaTemMaTuKu, UMK BbiTEKAET U3 Hee.
Bonee TOro, B €ro Mupe He CyLecTBYeT YHMBEPCANbHOCTW; B YACTHOCTM, HE CYyLLEeCTBYeT MalluHbl,
CnocobHoM nepepdaTb BCe BO3MOXHbIE MbICIUTENbHbLIE Mpouecchl noger. OgHako mMup (KOHEeYHo, B
0COBGEHHOCTM €ero MaTeMaTU4eckoe OCHOBaHMEe), TeEM He MeHee, OcCTaeTcsi MNOCTMXKUMbIM. Ero
NMOCTMXXUMOCTb FapaHTUpOBaHa He YHUBEPCANbHOCTLIO BbIYUCIIEHWUIA, @ ABMEHUEM, AOCTATOYHO HOBLIM
ansa dusunkm (xoTs 1 He Ang MNnaTtoHa): Mamemamuyeckue Kameaopuu HanpsiMyro esaumoodelicmsayrom ¢
4esio8e4YecKUM MO320M 4epe3 (U3NYeckue MpoLECChl, KOTOpble elle NPeacTouUT OTKPbITb. Takum
obpaszoM, mo3sr, no NeHpoy3y, 3aHNMaeTCs MaTeMaTUKOW, CCbINasiCb He TOMNbKO Ha TO, YTO Mbl cenvac
HasbiBaem uanyeckum mMupoM. OH MMeeT NpAMOM OOCTyn K pearnbHOCTU MateMaTudecknx dopm
MnatoHa n MOXeT NOCTUYbL TaM MaTeMaTU4ecKMe UCTUHbI (33 WUCKIKYEHMEM TpyObIX OLMOOK) C
abcontoTHON onpeaeneHHOCTbLIO.

YacTto npegnonaraloT, 4YTO MO3F MOXET ObiTb KBAHTOBbIM KOMMbIOTEPOM W 4YTO €ro WHTyuuus,
CO3HaHWe 1 CroCcOBHOCTU K peLleHunto 3a4ay MOryT 3aBUCETb OT KBAHTOBbIX BbIYMCIEHWUI. BO3MOXHO, 9TO
M Tak, HO 51 HE 3Hal0 HWN CBMAETENbCTB, HM ybeanTenbHbIX apryMeHTOB B MOMb3y 3TOro. H cTaBmio Ha To,
YTO MO3r, €CNv ero paccMaTpuBaTb KakK KOMMbIOTEp, ABNSETCH KNacCU4eckMM KomnbioTepom. Ho aToT
BOMPOC HEe MMEET HMKAKOro oTHoLeHns K ugeam lMeHpoysa. [eHpoy3 He AokasbiBaeT, YTO MO3r — 37O
HOBbIN BWA YHMBEPCANbHOTO KOMMNbIOTEPA, KOTOPbLIA OTAMYAETCA OT YHMBEPCanbHOro KBaHTOBOIO
KOMMNbOTEPA TEM, YTO UMeeT Bonbluni penepTyap BblYUCNEHWIN, KOTOPbIE CTanu BO3MOXHbI TOMbKO Mpu
HOBOW MOCT-kBaHTOBOW um3nke. OH [JokasbiBaeT HOBYO (pu3uKy, koTopas He OygeT noggepxvsaTtb
YHMBEPCAarnbHOCTb BbIMUCIEHWI, TaK YTO NPU €ro HOBOW Teopun BOOOLLE HEBO3MOXHO ByaeT OObACHATL
HeKoTOopble AENCTBUA MO3ra Kak BbIYMCMEHUS.

HormkeH npusHaTtb, YTO ANA MeHS Takas Teopusi HenocTwkuma. OgHako pyHaaMeHTanbHble OTKPbITUS
BCerga TPyAHO MOHATb A0 TOro, Kak OHU npounsonayT. EctecTBeHHO, TpyaHO oueHnTb Teopuio [eHpoyaa,
npexae Yem OH chopmynupyeT ee NoNHOCTbIO. Ecnun Teopus co cBoMCTBaMU, Ha KOTOpble OH HageeTcs,
B KOHLIE KOHLIOB, BbITECHUT KBAHTOBYIO TEOPUIO, UMM TEOPUIO OOLLEN OTHOCUTENBHOCTU, UNN U Ty, U
APYryto Yepes aKcnepuMeHTanbHble NPOBepKn Unu npegoctasus 6onee rnybokuin ypoBeHb 06bACHEHWI,
TO KaXAbld pa3yMHblA 4ernoBeKk 3axodeT ee MnpuHATb. W Torda Mbl OTnpaBMMcs B nyTellecTBue
MOCTMXKEHNSI HOBOTO MUPOBO33PEHUS, K MPUHATMIO KOTOpPOro OyaeT BbiHY»OaTb Hac obbsCHWUTEnbHas
CTpyKTypa 3Toln Teopun. BeposaTHo, 3TO MMpoBO33peHue ByaeT BeCbMa OTMMYHbLIM OT NPeACTaBEHHOrO
MHOM B 3TOM kHure. OgHaKo, AaXe ecrnv Bce 3TO MpULLINO, YTOObI YINTW, 1 BCE PAaBHO HE MOTY MOHSITb,
Kaknm o6pa3om MOXHO yAOBNETBOPUTb NEPBOHAYANbHY MOTUBALMIO TEOPUN, KOTOpPasi OObACHSET Hally
CMOCOBHOCTL MOHUMATL HOBblE MaTeMaTU4eckue AokasaTenbcTBa. Bce paBHO ocTaHeTcst TOT dakT, YTo
cenyvac, 4a u BO BCEN UCTOpPUM BENWKNE MaTeMaTuKM obnaganu pasnuyHon NpoTUBOPEYNBON UHTYMLMEN
OTHOCUTENBHO 0BOCHOBAHHOCTU Pa3fNNYHbIX METOOOB AokKasaTenbcTBa. [103TOMy, gaxe ecnu UCTUHHO
TO, 4YTO abcontoTHasa n3MKo-maTeMaTudeckasi peanbHOCTb NOCTaBMASET CBOM UCTMHbI MPSMO B HAaLl MO3r
AN co30aHNA MaTeMaTUYECKON UHTYULUK, MaTeMaTUKM HE BCerga CnocoOHbl OTNNYUTDL 3TY MHTYULMIO OT
OPYron, OWMOOYHOW MHTYMLUMM U OT APYruX, OWKNBOoYHbIX naen. K coxaneHuto, HET HM KOJOKOMbYMKA,
KOTOPbIN 3BOHUT, HW (POHapWUKa, KOTOPbIA BCMbIXMBAET, KOraa Mbl MOHUMAeM AEWCTBUTENBHO
obocHOBaHHOE oKa3aTenbCTBO. [10pO Mbl MOXEM OLLYTUTL TakyH BCMbILLKY, B MOMEHT «3BPUKUY, — W,
TEM He MeHee, owmbuTbes. M pgaxe ecnu Obl Teopus npefckasana, YTo cywlecmsyem HeKun, He
3aMeyYeHHbI paHee U3NYECKUA WHOUKATOP, COMPOBOXOALWINA MCTUHHYIO WHTYMUMo (cenvac 3To
CT@HOBMUTCS B BbICLLEN CTEMNEHN HEBO3MOXHbIM), Mbl Obl ONpeaeneHHo HaLM ero None3HbiM, HO 3TO BCe
paBHO He ObiNo Obl pPaBHOCWMIBLHO AOKa3aTenbCTBY TOro, YTO ITOT MHAUKaATop paboTaeT. HWYTO He
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CMOCOBHO [oKa3aTh, YTO OAHaXAbI eLle nydwas dusmdeckas Teopusi He BbITECHUT Teopuio [eHpoy3a u
He OTKPOET, YTO MPEeOSIOKEHHbIA MHAMKATOP BCE-TakM He OblNT HAOQEXHbIM U YTO CYLLECTBYET Nyudlluni
nHgukatop. Takum obpasom, Aaxe ecniv Mbl CAeflaeM BCe BO3MOXHbIE CKMOKM nNpeasioxeHunto MNeHpoyaa,
ecnun Mbl BOOGpasnm, YTO OHO UCTUHHO, U B3rMSAHEM Ha MUP C €ro rno3uvuui, 3TO BCE PABHO HE MOMOXET
HaMm OOBACHUTL MOAO3PUTENbHYID ONPEAEeNeHHOCTb 3HaHMs, KOTOpoe Mbl npuobpetaem, 3aHMMasaChb
MaTemMaTUKOWN.

A oTpasun nuwb 06K cMbicn aprymeHToB eHpoysa 1 ero onnoHeHToB. Yntatenb NoMMmeT, YTo, B
CYLLHOCTW, I Ha CTOPOHEe ero OonnoHeHToB. OpHako [faxe ecnu npuaHaTb, YTO refenvaHckoe
AokasatenbctBo MeHpoy3a He AokasblBaeT TO, YTO HAMEpPEBAETCS A0Ka3aTb, U KAXETCs HEBEPOATHbIM,
4YTO NPEANOXEHHas UM HoBasi m3myeckasi Teopusi OOBSCHSET TO, YTO HaMepeBaeTCs OOBbSICHUTD,
MeHpoys, TeM He MeHee, NpaB, YTo NMtboe MMPOBO33pPEHNE, OCHOBAHHOE Ha CYLLECTBYIOLLEN KOHLENLUN
Hay4yHOro pauuoHanuama, co3gaeT 3agady A NPUHATbIX OCHOB MaTeMaTtuky (Unu, Kak Bbipasun 6bl 9T
MeHpoy3, HaobopoT). ATO ApeBHAS 3adaya, KOTopyl nogHAn MNnaTtoH, 3agaya, koTopasi, Kak NnokasbiBaeT
MeHpoys, obocTpsieTcs B CBETE Kak TeopeMbl 'egens, Tak U npuHuMna TblopuHra. OTa 3agada 3aknto-
YaeTcsa B crieqyloLeM: 0TKyaa NCXoaQUT MaTemaTnyeckas onpeaeneHHoCTb B pearnibHOCTU, COCTOSILLEN U3
PU3MKN N NOHMMAEMOWN C MOMOLLBK Hay4YHbIX MeTofoB? B TO Bpemsi kak GONbLUMHCTBO MateMaTUKOB U
CrneumanucToB MO BbIYUCIUTENBHOW TEXHUKE MPUHUMAKOT ONPEAENEHHOCTb MaTeMaTUYEeCKON UHTYMLUK
Kak He4yTo, camo coboil pasymetoLleecsl, OHW He BOCNPUHUMAIOT NpoGnemy npuMMpeHUst aToro cakrta ¢
Hay4YHbIM MWUPOBO33pPEHMEM Bcepbes. [leHpoy3 cepbe3HO OTHOCUTCS K 3TOW mpobreme u npegnaraet
pelweHve. Ero npeanoxeHue npeactaBnseT MNOCTXUMbIA MUP B OMNpederieHHOM acnekTe, oTBepraeT
CBEPXbECTECTBEHHOE, MPU3HAET BaXXHOCTb TBOPYECTBA A1t MAaTeEMaTMKW, MPUMNUCLIBAET OOBLEKTUBHYHO
peanbHOCTb kak on3n4eckoMy MUpY, Tak U abCTpaKTHbIM KaTeropusiM 1 BKr4vaeT obbeanHeHMe OCHOB
MaTeMaTukm n CIL)I/ISVIKI/I. Bo Bcex aTux OTHOLLEHUSAX A Ha ero CTOpOHe.

|_|OCKOJ'Ibe NOonNbITKN Bpayepa, vab6epTa, I'Ieroyaa M BCeX OCTallbHbIX PEeLWUTb CNOXHYK 3agadvy
MnaTtoHa, BManmMo, norepnenun Heyaady, CTOUT CHOBa B3rNAHYTb HaA MHMMO€E HUCNpOBEpPXXeHne MnatoHOM
naen o ToOM, YTo MmatemMaTU4eCKyro MICTUHY MOXKHO MOJTy4nTb C NOMOLLbHO HAay4YHbIX METO4O0B.

Mpexge Bcero, nNaTtoH roBopuT Ham, YTO, MOCKOMbKY Mbl MMEeM [OCTYN TOMbKO (CKaXem) K
HecoBepLUEHHbIM Kpyram, 3Ha4uT, Yepes HUX Mbl HE CMOXEM MOMNYYnTb 3HAHME O COBEPLUEHHbIX Kpyrax. A
noyemy HeT? TOYHO TaK Xe MOXHO Obino Obl cka3aTb, YTO Mbl HE MOXEM OTKPbITb 3aKOHbI ABUXEHUS
nnaHeT, NOTOMY YTO Yy HaAc HeT [OoCTyna K pearnbHblM MraHeTaM, a eCcTb [AOCTYM TOMbKO K WX
n3obpaxeHuam. (MIHKBU3MLUUA 3TO M roBopuna, u s o6bACHUN, NoYeMy OHa owwmbanack). Takke MOXHO
Obino Obl ckasaTb, YTO HEBO3MOXHO MOCTPOUTb TOYHbIE CTaHKM, MOTOMY YTO MEPBbIN TakoOW CTAHOK
NPULLAOCH Bbl CTPOUTB C MOMOLLBIO HETOYHBIX CTaHKOB. OrnsHyBLUNCE Ha3ad, MOXHO yBUAETb, YTO Takas
KpUTKKa Bbl3BaHa OYeHb rpybbiM n3obpakeHnem npuHumMna gencTens Haykm (MOAOOHLIM MHOYKTUBU3MY),
KOTOPbIA BPSA4 NN MOXHO CUuTaTh YAMBUTENbHbLIM, MOCKOMbKY [NaToH un 4o TOoro, YTo Mbl MOrnu Obl
npu3HaTb Kkak Hayky. Ecnu, ckaxem, eOMHCTBEHHbIM cnocob y3HaTb 4TO-Nnbo O Kpyrax M3 onbiTa
3aKrnoyaeTcs B TOM, 4ToObl MccrenoBaTth ThiCAYM (DU3UNYECKMX KPYrOB, @ NOTOM, U3 CODPaHHbIX AaHHbIX,
nonbITaTbCA cAenaTb Kakow-TO BbiBOA 00 MX abCTpaKTHbIX €BKNMOOBbLIX ABOVHWMKaX, TO MnaTtoH ynosun
cyTb. Ho ecnu mbl co3gagmm runoTesy, Y4To pearnbHble KpyrM TOYHO onpeaerieHHbIM 00pa3oM NOXoXKU Ha
abCTpaKTHble, M OKaXXeMcCsi MpaBbl, TO Mbl OMpeAerieHHO MOXeM Yy3HaTb 4YTo-nnbo 06 abCTpaKTHbIX
Kpyrax, msas Ha peanbHble. B reometpum EBknuga 4acto UCMNOMb3YHOT PUCYHKM AN TOYHOro
OonpedeneHns reoMeTpuYecKkon 3afdaum unu ee pelweHuns. B Takom meToge onucaHusa cyllecTByeT
BO3MOXHOCTb OLUMOKN, €CNN HECOBEPLLEHCTBO KPYrOB HAa PUCYHKE OCTaBWUT BrevaTsieHue, BBOAsLLEE B
3abnyxgeHne, — HanpvMep, ecrnv KaxeTcsi, YTO ABa Kpyra kacaroTcsa Apyr gpyra, XoTs Ha caMoM gene
3TOro He npovcxoauT. Ho, NOHAB OTHOLWEHME Mexdy peanbHbIMU U COBEPLUEHHBIMU Kpyramu, MOXHO
aKKypaTHO WCKMYUTbL BCe MO4OOHble OWwnbkn. A He MNOoHUMas 3TOr0 OTHOLUEHMWS, MNPaKTUYECKU
HEBO3MOXXHO MOHsSITb reomeTputo EBknnaa.

HagexHoCTb 3HaHUA O COBEPWEHHOM Kpyre, KOTOPOE MOXHO MOMyYnTb U3 Uu306pakeHus Kpyra,
MOMHOCTBK 3aBMCUT OT TOYHOCTM MMNOTE3bl O TOM, YTO 3TU KPYrM MOXOXWU OOIMKHbIM obpasom. Takas
rMnoTesa B OTHOLEHUWN pu3ndeckoro obbekTa (pUCyHKa) SKBMBaneHTHa pu3nyeckon Teopuu, U ee
HEBO3MOXHO 3HaTb onpegeneHHo. Ho aToT dhakT (kak ytBepxgan [1naTtoH) He MewaeT WU3y4yeHuro
COBEpPLUEHHbIX KPYroB W3 OnbiTa; OH [JenaeT HEeBO3MOXHOW onpegeneHHocTb. OH He [JomkeH
paccTpanBaTb HUKOIro, KTO ULLET He onpeaeneHHOCTb, a 0OBACHEHUS.

MeomeTputo EBkNnAa mMoxHo abecTpakTHO chopmynupoaTh 6e3 pucyHkoB. Ho ucnonb3oBaHue uudp,
OYyKB U MaTemMaTM4eCKUX CYMBOSIOB B CMMBOMMYECKOM [OKa3aTeNlbCTBE CMOCOBGHO MOpOAUTb HUYYTb He
GonbLUYI0 ONpPeaeneHHOCTb, YEeM PUCYHOK MO TOW e camoi npuunHe. CuUMBONBI — 3TO TOXeE
duranyeckme 06BHEKTLI, — CKaXXeM, YepHUIbHbIE NATHA Ha Gymare, — KoTopble 0603HavalT abCTpakTHble
00beKkTbl. M1 onsiTb Mbl MOSMHOCTBIO MOfiaraemMcst Ha runoTesy, YTo hM3nyeckoe noBedeHUe CMMBOMOB
COOTBETCTBYET NnoBefeHuto 0603Ha4YaeMbix MU abceTpakuuin. CregoBaTenbHO, HAAEXHOCTb TOro, YTO
Mbl y3Haem, MaHunynmpya atTuMm cuMBOJ1aMU, NOJNTHOCTbIO 3aBUCUT OT TOYHOCTU HaLUUX Teop|/||7| 06 unx
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duU3nyeckoM MOBEAEHUM M O MNOBEOEHWM Hawmx pyK, a3 1M T.4., C MOMOLBI KOTOPbIX Mbl
MaHUMNynuMpyeMm STMMW CMMBONIaMuM U HabrniogaeM 3a HumMu. OOMaH4uMBblE YepHUna, U3-3a KOTOPbIX
ClfyYyanHbIl CUMBOST U3MEHWST CBOW BHELLUHWMWA BWA, KOrga Mbl HE BMAENW 3TOr0, — BO3MOXHO, MNofg
ONCTaHUMOHHBLIM yNpaBfeHMeM Kakoro-To LUYTHUKA, 06niafatoLlero npakTM4Yeckon peanmaanmen BbICOKUX
TEXHOMOrm, — BCKOpPEe BBEAYT HAc B 3abnyXaeHNe OTHOCUTENBHO TOro, YTO Mbl «ONPeAeneHHO» 3HaeM.

Tenepb faBaiTe NOBTOPHO Mccreayem elle ogHo AonylweHve NnatoHa: gonylleHme o ToM, Y4TO Y Hac
HeT JocTyna K COBepLUEHCTBY (hU3MYeckoro mvpa. Bo3mMoxHO, OH npaB B TOM, YTO Mbl He Haigem
COBEPLUEHHOW YEeCTU UIK CnpaBeafIMBOCTM, U OH KOHEYHO MNpaB B TOM, YTO Mbl HE HalMOeM 3aKOHbI
OU3NKM MM MHOXXECTBO BCEX HaTyparbHbIX Yncen. Ho Mbl MOXEM HaMTU COBEPLLUEHHYO pPyKy B Bpnaxe
UM COBEPLUEHHLIN XO4 B OAHHOW LUaXMATHOW Mo3vuun. 3TO BCE pPaBHO, YTO CKasaTb, YTO Mbl MOXEM
HanTM duandeckme oOBLEKTBI MMM MNPOLECCHI, KOTOpPble MOINTHOCTbI0 00nagatoT CBOMCTBAMM TOYHO
onpegerneHHbix abcTpakumi. Mbl MOXEM HayynMTbCsl Urpe B LlaxMaTtbl Kak C MOMOLLBK pearbHbIX
LaxmarT, TaKk U C MOMOLLbI COBEPLUEHHON POPMbI LWaxmaT. ToT hakT, YTo KOHsi cpybunu, He genaeT mar,
KOTOPbIN ABMSIeTCA pe3ynbTaToM 3TOro, MEHEE OKOHYaTESbHbIM.

lMockonbKy BCe 3TO MMEET MECTO, COBEPLUEHHbIN €BKNNAOB KPYr MOXHO cAenaTb AOCTYMHbIM Ans
Hawmx 4yBcTB. [1lNaToH He oco3HaBan 3TOro, MOTOMY YTO OH He 3Hamn O CyLeCTBOBaHWW BMPTyanbHOW
peanbHocTW. He cocTtaBuT ocoboro Tpyaa 3anporpaMMMpoBaTh B reHepaTopbl BUPTYanbHOM pearibHOCTH,
0 KOTOpbIX S pasMbllWfsn B rnaBe 5, npaeBuna reomeTpum EBknnaa, Tak 4TO NOnb3oBaTeslb CMOXET
NnonyyYnTb BrevaTnieHne B3aMMOLEWCTBMS C COBEpPLUEHHbIM Kpyrom. He umes TonwmHbl, Kpyr Gbin Obl
HEBMOMMBLIM, MOKa Mbl Takke He MoauduuMpoBanu Obl 3akOHbl OMTUKW, ANS 3TOr0 Mbl MOIMU Obl
ocBelLaTb ero, 4YTobbl nonb3oBaTenb 3Han, rae oH HaxoauTtcs. (MypucTbl, BO3MOXHO, Npegnoynu Obl
obonTnck 6e3 aToro AekopmpoBaHust). Mbl Mornn Gbl coenatb 3TOT Kpyr TBEPALIM Y HEMPOHULLAEMbBIM, U
nonb3oBaTenb MOr Obl NPOBEPUTbL €ro CBONCTBA C MOMOLLbIO TBEPAbIX, HEMPOHULIAEMbIX UHCTPYMEHTOB,
a Tawkke cpeacTB M3mepeHus. BupTyanbHble LITaHrEHUMPKYNM MMenu Obl COBEPLUEHHYK KPOMKY
TOSILLMHOW C Ne3BUE HOXA, TaK YTO OHWM MOMM Bbl TOYHO M3MEPUTb HyNEBYH TOnwwmHy. [onb3oBaTento
MOXHO Oblfi0 Obl MO3BONUTbL «HApWUCOBaTb» €LUe KPyrM unu Jgpyrme reomeTpuyeckue curypel B
COOTBETCTBMM C MpaBuinamu reomeTpun EBknvaga. Pasmepbl MHCTPYMEHTOB M CamMoro nosib3oBaTens
MO>XHO ObIrio Obl perynmpoBaTh Mo XeNnaHuto, YToObl 06ecneunTb NPOBEPKY NPeAcKasaHUn reomeTpudec-
KMX TeopemM B ntobom maclitabe, ckonb yroaHo marnom. B kaxaom cryyae nepefaHHbld Kpyr mor Obl
pearMpoBaTb TOYHO TakK Xe, Kak Kpyr, onpefeneHHbin B akcmomax EBknuaa. Takmm obpasom, Ha OCHOBe
COBPEMEHHOW Hayku Mbl OOJPKHbI CAenaTb BbiBOA, YTO B 3TOM OTHOLUEHMM [naTtoH Mbicnun HaobopoT.
Mbl MOXeM BOCMPUHSITb COBEpLUEHHbIE KpyrM B uandyeckon peanbHocTu (T.e. B BUPTyarnbHON
pearnbHOCTMK); HO Mbl HUKOr4a He BOCMPUMEM uX B obnactm ®opM, NOCKOSbLKY, ECNM U MOXHO cKasaTb,
YTO Takas obnacTb CyLeCcTBYeT, Mbl HUKAK €€ He BOCNPMHUMAEM.

Wpes MNnatoHa 0 TOM, 4TO hm3myeckas peanbHOCTb COCTOMT M3 HECOBEPLLEHHbIX KON abcTpakuni,
CEroAHs CNnyvamHo KaxxeTcs Ype3MepHO acummeTpudHon nosuumnen. Kak n MNnatoH, Mbl Bce elle nsyvyaem
abcTtpakumun pagun nx cammnx. OgHako B Hayke nocrie anuneo u B Teopum BUPTYarnbHOW pearbHOCTU Mbl
Takke paccMmaTpvBaeMm abCTpakuuMuM Kak CcpeacTBO MOHUMAaHWS pearnbHbIX WU UCKYCCTBEHHbIX
U3UYECKUX KaTEropun, N B 9TOM KOHTEKCTE Mbl cUMTaem camo cobol pasymerommes, YTo abcTpakumm
NoYTU BCceraga SABNSTCS Npubnu)xeHUsSMuU UCTUHHON (n3nmdeckon cutyaummn. Takum ob6pa3om, HECMOTpPS
Ha TO, 4TOo [lNaTtoH cuuMTan 3eMHble KpPyru, HapuWCOBaHHble Ha necke, MPUOMMKEHUSMU WUCTUHHbIX
MaTemMaTU4ecKMx KpyroB, COBpPEeMEHHbIn U3MK nocuntan ©Obl MaTemMaTU4yecKMn Kpyr Mnroxum
NpuBAmKeHMeM NCTUHHOW (hOPMbI NNIaHeTapHbIX OpoUT, aTOMOB U ApPYrnX U3N4ECKUX OO BLEKTOB.

Mpu ycnoBun, 4TOo Bceraa GydeT CylIECTBOBaTb BO3MOXHOCTb BbIXoA4a W3 CTPOs reHepaTopa
BUPTyanbHOW peanbHOCTW UMKU ero nornb3oBaTtess, MOXHO N OeWCTBUTENbHO FOBOPUTL O OOCTUXKEHUU
COBEpLUEHHONM Nepedayn eBKNMOoBa Kpyra B BMPTyarbHOW peanbHOCTM B COOTBETCTBUM C HOpMamu
maTeMaTuyeckol onpeneneHHocTn? MoxHo. HWKTO He npeTeHayeT Ha To, YTO camMa MaTemaTtuka
cBOGOAHA OT HeonpedeneHHOCTU makoeo poga. MaTemaTuku MOryT OLKMOGUTLCS B BbIYMCIIEHWM,
NCKa3UTb aKCUOMbl, cOaenaTb OrneyaTku Mpu W3NOXKEHUM CBOEN COGCTBEHHOW paboTbl M T. 4. Mbl
npeTeHayeM Ha TO, YTO, 3a UCK/IIoYeHUeM 2pybbix owubokK, UX BbiBoAbl 6€30LNnBGoYHbl. TOYHO Tak Xe
reHepaTop BMPTyanbHOW pearibHOCTM, paboTas OOMKHbIM 00pasomM B COOTBETCTBUM CO CBOMMU
TEXHUYECKMMUN XapaKTePUCTMKaMu, B COBEpPLUEHCTBE Nepefan Obl COBEPLUEHHBIN €BKMMO0B KpPYT.

Moao6HbIM 06pa3oM Mbl MOrMK Gbl BO3Pa3UTb, YTO Mbl HUKOrAA He MOXeM TOYHO cKasaTb, Kak
noseneT cebs reHepaTop BUPTyarbHOW peanbHOCTU Mo yNpaBreHeM AaHHOW Nporpammbl, MOTOMY YTO
3TO 3aBMCUT OT (PYHKLIMOHMPOBAHUSI MaLUWHbI U, B KOHEYHOM CYeTe, OT 3aKOHOB (hu3uKK. [ockonbky Ham
He [aHO C MONIHOM YBEPEHHOCTbIO 3HATb 3aKOHbl (PU3UKU, Mbl HE MOXEM TOYHO 3HaTb, YTO MallMHa
NelcTBUTENBHO nepefaeT reoMeTpuio Eeknuaa. M onsATb, HUKTO He OTpULAET, YTo HenpenBuaeHHble
du3nYeckme SBMEHUS — CTaHyT NN OHU CReACTBUMEM HEW3BECTHbIX 3aKOHOB (OU3UKM, WIU MPOCTO
3aboneBaHMs Mo3ra MNM o6MaH4YMBbLIX YEpPHUIT — MOryT cOUTb MaTtemaTuka ¢ npasBunbHoro nytu. Ho
€CIN 3aKOHbl PU3NKN HAXOOSTCA B COOTBETCTBYIOLLUX OTHOLUEHUSIX, Kak Mbl U MoniaraemM, To reHepaTop
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BMPTYyarnbHOW pearnbHOCTM B COBEPLUEHCTBE MOXET caenaTtb CBOK paboTy, AaXe HECMOTPS Ha TO, YTO Mbl
He MOXeM onpefeneHHo 3HaTb, YTO OH 3TO AenaeT. 34echb criegyeT NPOosiBUTb BHUMATENbHOCTb, YTOObI
He nepenyTtaTb [Ba BONpOCca: MOXeM JlU Mbl 3Hamb, YTO MallvHa BUPTyalrbHOW pearnbHOCTU nepenaet
COBEPLLEHHbIN KPYT; U elicmeumesibHO N OHa nepegaeT ero. Mbl He MOXXeM TOYHO 3HaTb 3TO, HO 3TO HU
Ha MOTY He YMeHblUaeT COBEPLUEHCTBO Kpyra, KOTOpbIN hakTuyeckn nepepaeT maluvHa. A BepHyCb K
3TOMY BaXKHOMY Pasnmynio — Mexagy COBEpLUEHHbIM 3HaHMeM (onpeaeneHHOCTbH) OTHOCUTENBHO Kakon-
nnbo KaTeropum, N «COBEPLUEHCTBOM» CaMOW KaTeropnum — OYeHb CKOpO.

[onyctum, 4YTo Mbl HAMEPEHHO MoaudMLMpyemM nporpaMmmMy, nepegarLuyto reomeTputo EBknunaa, Tak,
YTO reHepaTop BUPTyanbHOW peanbHOCTU No-npexHemy byoeT nepegaBaTb KPYrn OOCTAaTOYHO XOPOLUO,
HO MeHee, YeM coBepLUeHHO. Pa3Be Mbl He cmornu Obl caenatb KakoU-1ubo BbIBOL, O COBEPLUEHHbIX
Kpyrax, oLlyLiasi 3Ty HECOBEpPLLEHHYI0 nepedayvy? 3TO NOMHOCTLIO 3aBuceno Obl OT TOro, 3Hanu 6bl Mbl, B
Kakux OTHOLUEHUsIX Oblna M3MeHeHa nporpamma vnu HeT. Ecnn Obl Mbl 3TO 3Hanu, Mbl Mornu 6bl C
ONpPeaeneHHOCTbI0 pelmnTb (3a UCKIIYEeHUeM rpybbix owmbok M T.4.), KakMe acnekTbl OLLyLLIEHWUN,
NOMNy4YeHHbIX HaMy BHYTPU MallMHbI, NPeACTaBNANN COBEPLUEHHbIE KPYrM TOYHO, a KakMe HeTouHO. U B
3TOM cryy4ae 3HaHue, KOTopoe Mbl npuobpenu Tam, 6bino Obl Tak e HagexHo, Kak 1 noboe 3HaHue,
KOTOpOe Mbl Mpuobpenu 6bl, MCNONb3ys NPaBUITbHYO MPOrpaMMy.

lMpedcmaensas Kpyrn, Mbl OCYLLECTBRsiEM Mnepedady B BMPTyarnbHOW peanibHOCTM MOYTU TaKoro e
poda B cBoeM Moa3re. lNpuymHa Toro, moYyemy aToT Cnocob MbILLNEHUs O Kpyrax He becnoneseH, cocTout
B TOM, YTO Mbl MOXeM CO030aTb TOYHble TEOpUM O TOM, KaKMMU cBOMCTBaAMU COBeEpPLIEeHHbIX Kpyros
obnagatoT Boobpaxkaemble HAMW KPYrn, a KaKUMU HeT.

VMcrnonb3ys CcoOBepLleHHYl nepegjady B BUPTyanbHOM peanbHOCTW, Mbl MO Obl  NONy4nTb
BrnevaTnieHve O WeCTU MAEHTUYHBIX Kpyrax, KOTOpble KacaltoTCst KPOMKN CEeAbMOro MAEHTUYHOrO MM Kpyra
B M/IOCKOCTU, HE MepeKpbiBasa Apyr gpyra. OTO BrnevaTtneHne npu nogobHbix obcTosaTenscTBax 6biio Obl
9KBMBANEHTHO TOYHOMY [OKa3aTenbCTBY BO3MOXHOCTW TakoW CUTyauuu, MOTOMY 4YTO reomeTpuydeckue
CBOMCTBa nepefaHHbiX ¢opM Obinn  Obl  abCONOTHO MAEHTUYHbI FEOMETPUYECKMM CBOWCTBaM
abcTpakTHbIX hopm. Ho Takon BUA «MpakTU4eCKoro» B3aMMOLENCTBMS C COBEpLUEHHbIMKU hopmamun He
cnocobeH fatb 8cecmopoHHee 3HaHue reomeTpun EBknupaa. Bonblias 4acTb MHTEpECHbIX Teopem
OTHOCUTCSI HE K OOHOWN reoMeTpuyeckon copme, a K GECKOHEYHbIM KnaccaM reoMeTpuyecknx opm.
Hanpumep, cymma yrnos nioboro TpeyroneHnka EBknvaga paeHa 180°. Mbl MOXEM U3MepPUTb OTAENbHbIE
TPEYronbHWKN C COBEPLUEHHON TOYHOCTbIO B BUPTYasrlbHOW peanbHOCTW, HO Adaxe B BUPTyaribHOW
pearnbHOCTN Mbl HE MOXEM U3MEPUTb BCE TPEYIONbHUKKN, U MO3STOMY Mbl HE MOXEM NMPOBEPUTL TEOPEMY.

Kak >xe Mbl MOXeM ee npoeeputb? Mbl fokasbiBaeM ee. TpagMLMOHHO AOKa3aTeNbCTBO onpeaenstor
Kak mocnefoBaTenbHOCTb YTBEPXKOEHUN, yOOBMNETBOPSAIOLLMX CaMOOYeBUOHbIM MpaBunam BbliBOAA, HO
yemy m3MYECKN SKBMBANEHTEH rpouyecc p[okasatensctBa? YTtobbl [okasaTb yTBepXOeHue o
GecKoHeYHO OOrbLUIOM KONMMYECTBE TPEYrofIbHUKOB Cpasy, Mbl Uccneayem onpeaeneHHble usnyeckme
00bekTbl (B 4aHHOM Cry4yae CUMBOIbI), KOTOpble OOnagaloT obWUMKU CBOWCTBAMWU C LIENbIM KIaccoMm
TpeyronbHWKOB. Hanpumep, korga npu Hagnexawmx obcTosTenbcTBax Mbl Habnogaem CUMBOSbI
«AABC=ADEF» (1. e. «TpeyronsHuk ABC koHrpyaHTeH TpeyronbHuky DEF»), Mbl genaem BbiBOA, YTO
BCE TPEYroSfIbHUKM M3 Kakoro-TO OnpederieHHOro KOHKpPeTHbIM 0Opa3om Krnacca Bcerga MMerT Ty e
camyto popmy, YTO M COOTBETCTBYHOLLME MM TPEYrofibHUKM M3 APYroro Krnacca, ornpegeneHHoro nHade.
«Hagnexawme obcTtoatenbcTtBa», KOTOpble MpMAAT 3TOMY BbIBOAY CTaTyC [OKa3aTenbCTBa,
3aKNOYaTCs, roBopsi A3bIKOM (PU3NKM, B TOM, YTO CMMBOSbI MOSIBASAKOTCA Ha CTpaHuue nog apyrumu
cuMmBoOnamMu (HEKOTOpble U3 KOTOPbIX MPEACTaBMsT akCcMoMbl reometpum EBknvaa), M nopsgok
NosIBNIEHNS CUMBOJIOB COOTBETCTBYET onpeAeneHHbIM npasunam, a UMeHHo, npaBsunam BbIBOAA.

Ho kakvmun npaBunamu BbiBOAa Ham criedyeT Monb3oBaTbCA? OTO BCE PaBHO, YTO CNPOCUTb, Kak
crnepyeT 3anporpaMMupoBaTh reHepaTop BUPTyanbHOW peanbHOCTM Afs nepefadn mupa reomeTpun
EBknuga. OTBeT B TOM, 4YTO HYXHO MCNOMb30BaTb Te MpaBura BbIBOAA, KOTOpble, AMs Hallero fyyLiero
MOHUMaHWS, 3aCTaBAT HawM CMMBOSbI BECTU CebA B yMECTHOW CTeneHu Kak abCTpakTHble KaTeropum,
KOTOpble OHM 0603Ha4vatoT. Kak Mbl MOXeM BbiTb yBEpeHbI, YTO OHM ByayT BeCcTu cebst MMeHHO Tak? A Mbl
N He MOXeM BbITb yBepeHbl B 3TOM. [1peanonoxum, YTO HEKOTOPbIE KPUTUKM BO3paXaroT MPOTMB HaLLMX
npaBun BbIBOAA, MOTOMY YTO OHM CHMTAOT, YTO HalM cuUMBONbI OyayT BecTn cebs OTMMYHO OT
abCcTpaKTHbIX KaTeropui. Mbl He MOXeM HW B3biBaTb K aBTopuTeTy Apuctotens wnu lMnaToHa, Hu
[oKasaTb, YTO Hawwu npasuna BblBoga 6e30WmnboyHbI (3a ncknioyeHneM TeopeMbl ['egens, aTo Npueeno
Obl Kk BGeckoHevyHOMy perpeccy, Mbo cHavana Ham npuwrock Obl Aoka3aTb 06OCHOBAHHOCTb CaMoro
MeToda AoKasaTenbCTBa, UCMOMb3yeMOro Hamm). He MoxeM Mbl U HAAMEHHO CKa3aTb KPUTUKaM, YTO Y
HUX YTO-TO He B Mopsiake C MHTYMUMEW, NOTOMY 4YTO Hawa WHTYULUUS FOBOPWT, YTO CUMBOMbLI GyayT
KonvpoBaTb abCcTpakTHbIe KaTeropum B coBepLleHCTBe. Bce, 4YTo Mbl MOXeM caenaTb, — 3TO O6bACHUTD.
MbI BOMKHBI 06 BACHUTBL, NOYEMY Mbl AyMaeM, YTO Mpu onpeaeneHHbIX obcToATenscTBax CUMBONbLI ByayT
BecTu cebs xenaembiM 06pa3oM B COOTBETCTBMM C BblCKa3aHHbIMW HaMu npasunamu. A KpUTUKA MOTyT
0OBbACHUTB, NOYEMY OHM MPEANOYMTAIOT TEOPUIO, KOHKYPUPYIOLLYIO C Hawen. PacxoxaeHne BO MHEHUSIX
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OTHOCWUTENBHO [BYX TaKMX TEOPUA — 3TO YACTUYHO PacXOXAEHVWe BO MHEHUSIX OTHOCUTENBHO
Habnogaemoro noBegeHus puanmyecknx o0bEKTOB. Takoro poda pacxoXaeHUs MoryT ObiTb agpecoBaHbl
HOpPManbHbIMWU METOA4aMWU Hayku. VMIHOrga OHW Nerko paspelunmbl, a nHorga — HeT. [pyron npuymnHomn
nogobHOro pacxoXoeHUs MOXET CTaTb KOHLENTyarbHbIA KOHQIMKT, CBSA3a@HHbIM C MPUMPOOON CaMmx
abcTpakTHbIX KaTeropuii. W BHOBb O€Nn0 33 KOHKYPUPYIOLWMMM OOBACHEHWSMMW, Ha 3TOT pa3 obbsdAc-
HeHUAMN He Pu3nyeckmx obbLEKTOB, a abcTpakTHbIX kaTeropuii. lInbo mbl Npugem K obwemy NoOHMMaHuo
CO CBOUMW KpUTUKaMK, NMMBO Cornacnumcsl, 4To roBopmMM O ABYX pasnmyHblX abCcTpakTHbIX 06bekTax, nmbo
BoobLle He npuaem K cornacuio. HeT Hukakux rapaHTui. TakuMm obpasom, B NPOTMBOMOMOXHOCTb
TpPaguumMoHHOMY Yy6exaeHuo, cnopbl B MaTemaTuMke He Bcerja MOXHO paspelivTb C MNOMOLLbIO
NCKIMIOYNTENBHO METOA0MNOMMYECKUX CPeaCTB.

Ha nepBbI B3rnsg, xapakrep TpaguuMOHHOIO CUMBOMMYECKOrO AoKasaTenbCTBa KaXeTcd BecbMa
OTNINYHBIM OT XapakTepa «NPakTU4ecKoro» BMPTyarnbHOro AokasaTtenbcTBa. Ho Tenepb Mbl BUOUM, YTO
OHW OTHOCATCA OPYr K APYry Tak e, Kak Bbl4UCNEHNST OTHOCATCS K omandecknm akcnepmmeHTam. Jliobon
PUNYECKMIN IKCMEPUMEHT MOXHO paccMmaTpuBaTb Kak BblYMCIEeHVWE, W noboe BblYMCNeHne — Kak
dumsnyecknn akcnepumeHT. B oboux Buaax gokasaTenbcTBa U3M4ECKMMU KaTeropmsiMm (He3aBncumMo ot
TOro, HaxoAATCHd OHWM B BUPTYyanbHOW peanbHOCTU WAW HET) MaHUNynNupylT B COOTBETCTBUM C
npaBunamun. B obonx Buaax gokasarenscrsa pumanyeckue kateropuv NpeacTaBnsaloT MHTepecyoLwmne Hac
abcTpakTHble kateropun. M1 B oboux crnyyasix HageXHOCTb AoKasaTernbCTBa 3aBWCUT OT WCTUHHOCTM
Teopun o0 ToM, 4YTO dmsmyeckme n abCcTpakTHble KaTeropMm AeNCTBUTENbHO MMEKT COOTBETCTBYOLLME
CBOWCTBA.

M3 BbILLEN3MNOXKEHHOIO paccyxXnoeHua Takke MOXHO yBUAOETb, YTO A0Ka3aTellbCTBO — 3TO (bI/I3W-|eCKMI7I
ripouecc. B oencrBntenbHOCTM, AoKasaTenbCTBO — 3TO Pa3HOBUOHOCTb BbIYUCIIEHUA. «[JokazaTtb»
BbICKa3biBaHMe 3Ha4nT OCyLWeCTBUTb BbIHUCIEHNUE, KOTOpoOoe, 6yﬂ,y‘-ll/l BbIMOJIHEHHbIM  NMPaBUJTbHO,
yCTaHaBnmBaeT UCTUHHOCTb BbICKa3blBaHUA. |/|CI'IOJ'Ib3yFI CNOBO «A0Ka3aTeNbCTBO» AOJi1 0003HAYeHUs
obbekma, HanpmMmep, Tekcta, HanncaHHOro YepHunamMmm Ha 6ymare, Mbl UMEeEM B BMUAY, YTO 3TOT 00BbeKT
MO>XHO MUCMNOJ1b30BaTb B Ka4eCTBE NnporpamMmmbl A5nAd BOCCO34aHUA BblHNUCIIEHNA COOTBETCTBYHOLWENO BMUAa.

CnepoBaternbHO, HU MaTeMaTU4eckne TeopeMbl, HYU NPOLECC MaTeMaTU4eckoro AokasaTenbcTBa, HU
BrnevaTneHMe O MaTemMaTU4ecKoOn WMHTYUUMW He MOATBEPXOAET HWUKaKyt onpeaerneHHocTb. Huuto He
noaTBepxaaeT ee. Hawe matematuyeckoe 3HaHve, Tak e Kak WU Halle Hay4yHoe 3HaHue, MOXeT ObiTb
rMyboKMM W LUMPOKUM, MOXET ObiTb HEYNOBUMbIM W YAUBUTENbHO OOBACHWUTENbHLIM, MOXET OblTb
NpUHATBIM 6e3 pasHornacui; Ho OHO He MOXET OblTb onpeaeneHHbIM. HUKTO He MOXeT rapaHTMpoBaTh,
4YTO B AOKa3aTenbCTBe, KOTOpOEe paHee cuuTanocb 060CHOBaHHbLIM, oAHaXdbl He OBHapyxaT rrybokoe
HeflopasymeHue, Ka3aBlLUeeCs eCTEeCTBEHHbIM U13-3a paHee HEeCOMHEHHOrO «CaMOOYeBUAHOIO»
gonyweHms o dguanyeckom mupe, unu o6 abcTtpakTHOM mupe, MM o6 OTHOLUEHUU HEKOTOPbIX
Pu3nyeckmx n abCcTpakTHbIX KaTeropun.

MMmeHHO Takoe owwunboyHoe, camoo4eBMAHOE AOnylleHWe MpuBeno K TOMy, YTO caMy reoMeTpuio
oWKNBOYHO KnaccmdmumpoBanm Kak pasgen MaTeMaTvki B TeYeHne ABYX TbiCa4eneTuin, npubnuantensHo
¢ 300 roga go H.s., korga EBknva Hanucan cBon Tpyn «dneMmeHmbl», 0O OEBATHAALATOro Beka (a B
HEKOTOpbIX CroBapsxX W LWKOMbHbIX Yy4yebHuMKax Ao cerogHswHero AHs). eometpus Esknvaa
chopmupoBana 4acTb MHTyMumMm noboro matemaTtuka. B KOHEYHOM cyeTe, HEKOTOpble MaTemaTuKu
Hayanu CoOMHeBaTbCs B CamMOOYEBMOHOCTU, B YAaCTHOCTU, OOHOM M3 akcMoM EBknuaa (Tak HasbiBaemown
«aKcMoMbl O napannenbHbix»). CHa4Yana oHM He COMHEBanNuCb B UCTUHHOCTU 3TOW akCMOMbl. [oBopAT,
4YTO BenuKM Hemeukuin matematuk Kapn ®pugpux Naycc 6bin nepBbiM, KTO NogBepr ee npoBepke.
Akcmoma O napannenbHbIX Heobxoguma npu okasaTenbCTBE TOro, YTO CyMma YrroB TpeyrofibHuMKa
coctaBngeT 180°. JlereHga rnacut, 4TO B COBEPLUEHHOWN CEKPEeTHOCTU (13-3a B0A3HU ObiTb OCMESAHHbIM)
[aycc pa3amecTnn CBOMX acCUCTEHTOB C DOHaAPSIMU M TEOAONUTAMM Ha BepLUMHAX TPeX XONMOB, YTOObI
BONN3M M3MepnTb BEPLUMHBI camoro 6onbLioro TpeyronbHnka. OH He 06HaPYXWUI HUKAaKNX OTKIIOHEHMWI OT
npegckasaHui EBknuaa, ogHako Tenepb Mbl 3HAeM, YTO 3TO NPOU3OLLMO MOTOMY, YTO €0 UHCTPYMEHTHI
He obraganu 4OCTaTOMHOW YyBCTBUTENBHOCTBIO. (C reoMeTprMyeckon TOUKN 3pEeHMsS OKPECTHOCTb 3eMmnu
OKa3blBaeTCsl AOBOMbHO NaccuBHbIM MecToM). ObLwas Teopuns OTHOCUTENbHOCTU SWHLUTEVHA BKMoYana
HOBYIO TEOpWIO TreomeTpuu, KOTopas npoTMBOpeyuna reomeTpuvn EBknvga u Gbina  gokasaHa
skcnepuMmeHnTanbHo. CymMma yrfioB peanbHOro TpeyronibHUKa B AeNCTBUTENbHOCTM He 06sA3aTeribHO
coctaBnseT 180°: CTUHHasA cyMMa 3aBUCUT OT rPaBUTALMOHHOIO MOMs BHYTPU 3TOrO TPEeYyromnbHMKa.

Becbma noxoxasa owwmboyHas knaccudpukauusa Obina BbidBaHaA (yHAaMeHTanbHOW  OLIMOKOM
OTHOCUTENBHO CaMoW MpMpoAdbl MaTteMaTUKM, KOTOPYD MaTeMaTuKM OOMYyCKanu C aHTUYHBIX BPEMEH, a
UMEHHO, YTO MaTeMaTudecKkoe 3HaHue bonee onpeaernieHHo, Yem Kakas-nnbo gpyras dopma 3HaHUS.
Takasi owunbka He ocTaBnsieT Bblbopa kraccudukauum Teopuu [oKasaTernbCTBa, KPOMe Kak 4acTu
MaTemMaTuKM, MOCKOSIbKY MaTtematmyeckas TeopemMa He MOoXeT ObiTb onpenerieHHOn, ecnu Teopus,
noaTBepXxpatroLwas MeTod ee gokasaTernbCTBa, cama no cebe HeonpedeneHHa. Ho Kak Mbl TONMbKO YTO
BMAENN, Teopusi OoKasaTeNnbCTBa He SBMSeTCA pasfesioM MaTeMaTukMu — OHa SBNSAETCA HayKOMW.
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HokasatenbctBa He abcTpakTHbl. He cylecTByeT abCTpakTHOrO AoKa3aTenbCTBO Yero-nnbo, Tak xe, Kak
He cyLiecTByeT abCTPakTHOrO BblYMCEeHMs Yero-nmbo. KoHe4yHo, MOXHO onpedenuTb Knacc abeTpakTHbIX
KaTeropum M Has3BaTb WX «AoKaszaTenbCTBaMu», HO 3TW «JoKasaTenbCTBa» He MOryT NoATBEpPAUTb
mMaTtematuyeckme yTBepXKOAeHUs, MOTOMY YTO UX HEBO3MOXHO yBuaeTb. OHM moryT y6eauTb koro-nvbo B
WCTUHHOCTW BbICKa3biBaHWs He Bornee, YeM abCTpaKTHbIN reHepaTop BMPTyarbHOW pearnbHOCTU, KOTOPbIN
dusmyeckn He cywectsyet, MoxeT ybeouTb nogen, YTO OHWM HaxoAsaTcs B Apyron cpege, wmum
abCTpaKTHbIN  KOMMbIOTEP MOXET pPasnoXuTb Ha MHOXUTENM uucno. MaTtematuyeckas «Teopust
AokasaTenbCTBy» He umena 6bl HUKaKoro OTHOLLEHWUS K TOMY, KakMe MaTtemMaTuyeckme UCTUHBI MOXHO UIu
Hemnb3s [okasaTb B AENCTBUTENBbHOCTM, TOYHO TakK >Xe, Kak Teopusi abCTPaKTHOro «BbIYMCIIEHUS» He
NMEET HWKaKOro OTHOLUEHWS K TOMY, YTO MaTeMaTuKM — WM KTO-TO elle — MOryT UMM He MOoryT
BbIYMCIINTL B pearnbHOCTK, MO KpanHen Mepe, eCnn He CyLLeCcTBYeT OTAENbHON AMMUPUYECKOA NMPUYUUHDI
cunTaTb, YTO abCTPaKTHbIE «BbIYUCIEHUSA» B ITOW TEOPMU MOXOXW Ha pearibHble BblYMCreHus. Bbiumc-
fieHns, BKNoYas u ocobble BblYMCIEHMS, KBanuduumpyemble Kak gokasaTenbcTea, — 370 dm3nyeckue
npouecchl. Teopus AokasaTenbCTB FOBOPUT O TOM, kak obecneyunTb, 4ToObl 3T MpoLEeCcChl NPaBUITbHO
MMUTUPOBAnNN abCTpakTHbIE KAaTEeropmm, KOTOPblE OHW AOIKHLI UMUTUPOBATb.

TeopeMbl N'egenst HasbiBany «nepBbIMU HOBBIMU TEOPEMaMM YACTOW NIOTUKKM 3a ABe Thicaumn net». Ho
3TO He Tak: TeopeMbl 'efens roBopsAT O TOM, YTO MOXHO, @ YTO HemNb3s [oKa3aTb, a AoKa3aTeNnbCTBO —
aTt0 dmanyeckmn lNpouecc. B Teopun gokasatenbCcrBa HET HUMYEro, YTO Kacamnocb Obl TOMbKO YMCTOM
norukn. HoBblili cnocob gokasatensctBa egenem obwmnx yTBEpXKOEHWUI O AoKaszaTenbCTBax 3aBUCUT OT
onpederneHHbIX OOMyLEeHWA O TOM, Kakme (PusMyeckme npouecchbl MOTyT WM He MOryT npeactaBuTb
abcTpakTHbIM haKT Tak. 4YTO HabniogaTenb CMOXeT OobHapyxuTb ero u ybegutbcd, Gnarogaps emy.
legenb nepeBen Takne [AOMyLEHWS B SIBHOE U BblpaXeHHOe HeBepbarbHO Aoka3aTenbCTBO CBOWX
pesynbTatoB. Ero pesynbtatbl OblnnM camMoOO4YEBMOHO [AOKa3aHHbIMKM He MOTOMY, YTO OblNM «4YUCTO
NIOrMYECKUMMY», @ MOTOMY, YTO MaTEMATUKM HALLMN 3TW OOMYLLUEHNS CAMOOYEBUAHBIMM.

OpHo u3 cgenaHHbix egenem gonyweHun ObiNo TPagWUMOHHBIM: [OKa3aTenbCTBO MOXET UMETb
TOSIbKO KOHEYHOE YMCMO 3TanoB. VIHTYMTUBHOE [OKa3aTenbCTBO 3TOro AOMYLWEHUA COCTOWUT B TOM, YTO
Mbl KOHEYHble CyulecTBa W HuUKOrAa He cMmornmm Obl MoCTUYb OyKBanbHO GECKOHEeYHOoe 4MUCro
yTBepxaeHun. Kctatn, MMEHHO 3Ta MHTYMUMSA cTana npuuMHon GEecnokOoWCTBA MHOMMX MaTeEMaTUKOB,
korga B 1976 rogy KeHHeT Onnen n BonbdraHr XakeH ncnonb3oBanu KOMMNbOTEP AN Aoka3aTenbCTBa
3HAMEHUTON «rMNoTe3bl YEThIPEX LIBETOB» (O TOM, YTO, UCNONb3Yys BCEro YeTblpe pasHbiX LBeTa, Nobyto
KapTy, HapMCOBAHHYIO Ha MIIOCKOCTM, MOXHO pacKpacuTb Tak, YTO HMKAKME ABa MPUMbIKAKOLLMX parioHa
He OyaoyT umeTb oauHakoBbIM UBeT). [porpamma TpeboBana COTHW 4acoOB MaLLUMHHOIO BPEMEHU, YTO
03Hauvarno, 4YTo aTanbl JoKa3aTenbCTBa, ECNN OHO ObiNo Obl 3anncaHo, He cMor Gbl MpoYMTaTh HU OAMH
YeroBeK 3a MHOIO XXW3HEW, HEe TOBOPS Y»ke O TOM, YTOObI Npu3HaTh ero caMoo4veBuaHbIM. «CrnegyeTt nu
BOCMPMHMMATL CITOBO KOMMbIOTEPA KaK TO, YTO rMnoTe3a 4YeTbipex LIBETOB [OKasaHa?» — 3a4aBarnucb
BOMPOCOM CKEMTUKM — XOTS1 UM M B FONIOBY HMKOTA4a HE NPUXOAMIO COCTaBUTb KaTaror BCEX UMMYNbCOB
BCEX HENPOHOB CBOEro COOCTBEHHOIO MO3ra Mpu NPUHATMU OTHOCUTENBHO «NPOCTOro» AoKasaTenbCcTBa.

Takoe >xe 0ecnokOMCTBO MOXeT nokasaTbcsi 6Gonee onpaBgaHHbIM, OyayyuM MNPUMEHEHHBIM K
npegnonaraemMomy peLleHnto ¢ OeCKOHeYHbIM YMcom 3TanoB. Ho 4To Takoe «3dTan» M 4TO Takoe
«beckoHeYHbIN»? B natom Beke OO H.3. 3eHOH M3 Onen Ha OCHOBE MOXOXEW WHTYMUUW Mpulien K
BbiBOA4Y, YTO Axunnec Hukorga He oOroHMT 4epenaxy, ecnv y depenaxu Oyaetr npenmyLlectBO Ha
ctapTe. Kak-HuUKak, kK TOMy BpeMeHM, Korga AXunnec nopaBHSETCS C Yepenaxomr, OHa elle HEMHOXKO
npoasuHeTcs Bnepen. K Tomy BpemeHu, Korga oH AOCTUIHET 3mol TOYKU, OHa MPOOBMHETCA €eLle YyTb-
YyTb M Tak do beckoHeyHocmu. Takum obpa3oM, 3Ta npouedypa «obroHa» noTpebyeT oT Axunneca
BbINOMHEHNs1 BECKOHEYHOro Konmu4yecTBa dTanoB obroHa, KOTOpoe OH, Byayyn KOHEYHbIM CyLLECTBOM,
NpeanonoXWTenbHO BbINOMHMTE He cMoxeT. Ho To, uTo Axunnec cmoxeT caenatb, HEBO3MOXHO
0BGHapYXWUTb C MOMOLLLIO YUCTOM FIOMMKA. DTO MOSHOCTLIO 3aBUCUT OT TOro, YTO OH CMOXET caenaTtb B
COOTBETCTBMM C YMpPaBnsiioWMMM 3akoHamMu U3MKU. M ecrnn 3TM 3aKoHbl CKaXKyT, YTO OH OBroHuT
Yyepenaxy, TO OH ee obroHuT. B cooTBETCTBMM C Kraccuyeckon uamnkonm obroH Tpebyet GeCcKOHEYHOoro
KOnmMyecTBa 3TanoB Buaa «nepexof Ha HacTosilllee MEeCTO HaxoxaeHus depenaxuy». B aTom cmbicne
OaHHOe OeWCTBUE ABMNSIETCA BblYMCNMTENbHO BeckoHe4YHbIM. TOYHO Tak e, ecrnv paccMaTpuBaTth Kak
4oKa3aTenbCcTBO TO, YTO ofAHa abCcTpakTHasi BENMWYMHA CTaHOBUTCSA Oonblle ApPYron npu NpuMeHeHUu
OaHHoro Habopa [encTBMIi, TO 3TO [OKas3aTenbCTBO C OECKOHEeYHbIM KonmyecTBom 3TtanoB. OgHako
COOTBETCTBYIOLUME 3aKOHbI 0003HAYalT 3TO [0KA3aTENbCTBO KaK (PU3MYECKM KOHEYHBbIA NMpoLecc — U
TOJIbKO 3TO MMEET 3HAYEHME.

MHTyI/ILI,I/IFl egenss OTHOCUTENBHO 3TaAMNOB U KOHEYHOCTW, HACKOMbKO HaM W3BECTHO, OEWCTBUTENbLHO
HaKnaablBaeT HEKOTOpPble q)M3I/I‘-IeCKI/Ie orpaHun4eHnAa Ha npouecc gokKasaTtesibCTBa. KeBaHTOBas Teopud
Tpe6yeT OWNCKPETHbLIX 3TanoB, MU HU OAUWH U3 WU3BECTHbIX crnocoboB B3aMMOAENCTBUS (bI/I3VI‘~IeCKMX
00BbEKTOB He No3BOnu Obl 6eCKOHe‘-IHOMy KOJMnM4ecTBYy 3TanoB I'IpeB3Ol7ITI/I I/|3MepI/IMbII7I BbIBOA. (O/J,HaKO,
MOrmno Obl OkasaTbCA BO3MOXHbIM, YTO 33 BCHO NCTOPUIO BCENeHHoM Obino Obl BbINONIHEHO GeCKOHEeYHoe
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KONMYecTBO 3TanoB — s 06bscHO 3To B rnmase 14). Knaccnyeckas dwmsuka, gaxe dyab oHa MCTUHHOW
(4TO MCKMOYEHO), He cornacunack Obl C Takoro poga WHTyuMumMen. Hanpumep, HenpepbiBHOE ABUXEHUe
KMacCM4yecKkMx CUCTEM MNpedycMoTpeno Obl «aHanorMyHoe» BbIMMCIEHWE, B KOTOPOM Obino 6bl He
CMAVLLIKOM MHOFO 3TanoB W Kotopoe obnagano 6bl penepTyapoMm, CYLUECTBEHHO OTNMYaloLMMCA OT
MalUuHbl TblopuHra. M3BecTHbl HEKOTOpble MpUMEPbl XUTPOCMIETEHHbIX KMaCcCUYeCKMX 3akoHOB, B
COOTBETCTBUM C KOTOPbIMU HECKOHEYHbIN 06BbEM BblYUCTIEHNI (BECKOHEYHbIV B COOTBETCTBUN C HOPMaMu
MaLUWHbI ThOPUHIa UM KBAaHTOBOIO KOMMbOTEPa) MOXHO 6b1fio 6bl BINOAHUTE C MOMOLLBIO (PU3NYECKN
KOHeYHbIX MeTofoB. besycnoBHo, knaccuyeckas unsmka HeCoBMeCTUMa C pesynbTataMmu 6ecUncreHHbIX
9KCNEPUMEHTOB, MO3TOMY pa3MbILLIEHNE O TOM, KakuMmn «Obinn Obi» «4EACTBUTENbHbIE» KIAaccuyeckme
3aKOHbI (PU3UKKU, HOCUT BECbMa UCKYCCTBEHHbIN XapakTep: O4HaKo 3TU NPUMepPbl NOKa3bIBaKOT, YTO HUKTO
He MoxeT Ooka3amb, HE3aBMCMMO OT 3HaHWA (U3MKM, YTO [OOKa3aTenbCTBO [AOMKHO COCTOATb M3
KOHEYHOro umcna aTanoB. OTU Xe COoObpaXeHWs NPYMEHVWMbl K MHTYUUMM O TOM, YTO OOSKHO ObiTb
KOHEeYHOe KOMM4eCTBO MpaBuil BbIBOAA M YTO OHU AOMKHbl BblTb «NPMMEHUMbI HanpsMyto». Hu ogHo n3
3Tux TpeboBaHU He MmeeT cMmbicna Agna abcTpakTHOro: 3To dmanyeckme TpebosaHusA. Mnbbept B
cBoeM BnuaTernbHoM acce «On the Infinite»'® co 3HaHnem Oena BbicMean Uael peansHocTU TpeboBaHNs
«KOHEYHOro konunyecTsa ctyneHen». OgHaKo BbileyKa3aHHbIW apryMeHT NokasbiBaeT, YTO OH owwnbancs:
370 TpeboBaHWe peanbHO, M OHO CriefyeT TONbKO U3 ghu3uyeckol MHTyuumm camoro mnebepTa n apyrmnx
MaTeMaTUKOB.

Mo KpamHen mepe, OOHO W3 HaMNpaBneHUWM WHTyuumn [egenss OTHOCUTENBHO [oKasaTenbCTBa,
OKasblBaeTcs, ObIfo OWNBOYHBIM; K CHACTBIO, 3TO HUKAK He BIUSAET Ha JoKa3aTenbcTBa ero teopem. OH
yHacrnegoBan 3TO HarnpaBfeHue W3 MpeabiCToOpuM Tpevyeckon MaTemaTukuM, MU OHO He Bbi3blBano
COMHEHWIA HU Yy OAHOrO MOKOJIEHNS MaTeMaTuMKoB A0 Tex nop, noka B 1908 rogy oTkpbiTua B obnactu
KBAaHTOBOM Teopumn BbIYMCMEHNN HEe AoKa3alln ero noXxHocCThb. 3710 HanpaBrieHne MHTynunmn 3akn4vaeTcd
B TOM, 4TO [OKasaTelibCTBO — 3TO KOHKpeTHad pa3HOBMOHOCTb o6be/<ma, a WMeHHO, no-
CrneaoBaTenbHOCTb YTBEPXKAESHUI, KOTOpas NogYMHAETCS NpaBunam BbiBoga. S yxe roBopusn o ToM, YTO
JOoKa3aTenbCTBO Myuylle paccMaTpuBaTbh He Kak OBBEKT, a Kak npouecc, pasHOBUAHOCTb BbIYUCIIEHUN.
OpHako B Kraccuyeckon Teopuwn fokasaTenbCTBa MMW BblYUCNEHUA 3TO He AenaeT dyHOaMeHTarnbHon
pasHuLbl NO cneayoLlen npuinHe. Ecnv Mbl MOXeM NPoOrTU Yepes NpoLecc AoKasaTenbCTBa, Mbl MOXEM
TONBbKO C HEOOMbLWMM OOMONHUTENbHLIM YCUIIMEM BECTU 3anUCb BCEr0 BaXXHOrO, YTO MPOMCXOAMT BO
BpemMsi 3TOro npouecca. JTa 3anucb, MU3MYECKUI OOBEKT, COCTaABMT [0Ka3aTeNnbCTBO B CMbICNe
nocrnegoBaTenbHOCTU yTBepXaeHun. Il HaobopoT, ecnun Obl y Hac Obina Takast 3anucb, Mbl MO Obl
npoy1TaTh €e, NPOBEPUTb, YAOBNETBOPSET N OHA NpaBuiam BbiBOAA, U B MPOLECCE 3TOTO Mbl JOKAXKEM
BbiBOA. [pyrMmu crnoBamu, B Knaccu4eckom crnydae npeobpasoBaHue MpoLEeCcCOB AoKasaTenbCTBa U
00beKTOB JoKa3aTenbCTBa — 3TO BCEraa nerkoBbluncngemas 3agava.

Tenepb [OaBailTe pacCMOTPMM HeKOTOpoe MaTeMaTMYeckoe BblYMCIIeHMe, KOTopoe SBnsieTcs
TPYOHOBBIMOMHUMBIM  Ha BCEX KITACCMYECKMX KOMMbOTEpaX, HO MNpPeanofioXuMM, YTO KBaHTOBLIN
KOMMbIOTEP JIETKO MOXET BbIMOSIHUTL 3TO BblYUCIEHME, 3a4eNCTBOBaB MHTEP(EPEHLIMIO MEXAY, CKaXKEM.
10°° BceneHHbIMKU. YTOGLI MPOSACHUTL 3TO, MYCTb BbluMCleHWe GydeT TakoBO, YTO OTBET MNOCMe ero
nosnlydeHns (B OTnvYMe OT pesyribTaTa pasfoXeHWsl Ha MHOXMTENN) HEBO3MOXHO OyaeT MpoBepuTb C
MOMOLLbIO NierkoobpabaTtbiBaeMbix BbluMcieHWi. [pouecc nporpaMmMmnpoBaHnst KBaHTOBOTO KOMMblOTepa
AN NonyyYeHnsa BbIYUCNEHUIA Takoro poada, 06paboTky nporpaMmMbl U NOMyYeHUs pesynbTata cocTaBnaeT
[l0Ka3aTenbCTBO TOr0, YTO MaTeMaTMYECKOe BblUMCIIeHNe MMEET MMEHHO 3TOT YacTHbIN peaynbTaTt. Ho B
3TOM clnyy4ae He cywecTByeT crocoba 3anucaTb Bce, 4YTO MPOM3OLLNO BO Bpems npouecca
[oKasaTenbCcTBa, NOTOMY YTO 6Gornbluas YyacTb 3TOrO NPou3oLna B APYrMX BCEMNeHHbIX, U U3MepeHune
COCTOSIHUAI BbIMUCNEHMS M3MEHWUNO Obl MHTepdepeHLUNOoHHbIE CBOMCTBA M TEM CaMbiM NULWWMO Obl
[okasaTenbCcTBO 060CHOBaHHOCTU. Takum 06pas3oM, cosfaHve CTapoMOAHOIo 06bexma fokasaTenbCcTBa
Oblno 6bl HEBO3MOXHO; Oonee TOro, BO BCENIEHHOW, Kak Mbl €e 3HaeM, Oaneko He [OoCTaTo4HO
maTepuana, 4tobbl COCTaBUTb TakoW OGBLEKT, MOCKONbKY B 3TOM AoKasaTeNlbCTBe 3TamnoB 6bifo Gbl
Gonblie, YeM CyllecTByeT aTOMOB B W3BECTHOW BCENIEHHOW. OTOT NpUMep MokasbiBaeT, 4To U3-3a
BO3MOXXHOCTU KBaHTOBOIO BbIMWCIIEHUSI OBa MOHATUS [OKa3aTeNlbCTBa He 3KBMBANEHTHbl. WHTymums
[AokasaTenbcTBa Kak o6beKkTa He OxBaTblBAeT BCE CMOCOObI, C MOMOLLbI0 KOTOPbIX MOXHO [oKa3aTb
mMaTeMaTnyeckoe YTBEPXKAEHNE B pearlbHOCTU.

N onatb Mbl BUAMM HeadekBaTHOCTb TpaAWMUMOHHOIO MaTeMaTMYeckoro MeToda MNomnyvyeHust
onpeaeneHHoOCT Yepe3 MOMbITKM WCKIOYMTb KaXKOblii BO3MOXHbIA WCTOYHMK HeonpeneneHHOCTU WUiu
OLUNGKM U3 Hallel UHTYUUUM OO TeX Mop, Noka He OcTaHeTCsl TONbKO caMoodeBuaHas UCTMHA. MIMeHHO
310 1 caenan Megenb. MimeHHo aTo genanu Yepy, MocT 1 0coGeHHO ThOPUHE, KOTrAa OHW MbITaNMCh
WHTYUTUBHO MOCTWYb CBOM YHMBEpPCalbHble MOZENM BblUMCIIEHUs. TbIOPUHT Hapgessics, 4To ero
abcTpakTHas OymakHasi Mofenb HacTOSbKO MPOCTa, HacTONbKO OTKPbITA U YETKO OrnpederieHa, YTo He
3aBUCUT HU OT KakMX [OONYLIEHUA OTHOCUTENbHO (PU3MKK, KOTOpblE MOXHO 6bino 6bl MCKa3WUTb

6 «O BECKOHEYHOMY.
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MOCTMXUMbIM OOpa3oMm, W, cregoBaTeNlbHO, OHa MOXET CcTaTb OCHOBOW abCTpaKTHOW Teopuu
BbIYMCMEHUS, HE3AaBUCUMOW OT fexallen B ee ocHoBe huraunkn. «OH cunTarn, — Kak OgHaabl Bbipasuscs
deliHMaH, — 4TO OH noHsin Gymary». Ho oH owwubancs. PeanbHas, KBaHTOBO-MeXaHu4eckas Oymara
OYeHb OTNMYaeTcss OT abCTpakTHOro MaTtepwuana, MCNofb3yeMoro MawuHOW TbhlopuHra. MalumHa
TblopyHra sIBNSIeTCS BCELeNo KNacCUYecKor, OHa He MpPUHMMAaeT BO BHUMaHME BO3MOXHOCTb TOFO, YTO
Ha Gymare MoryT OblTb HanucaHbl PasfUYHble CUMMBOJSIbI B Pa3fIMYHbIX BCEMEHHbIX U YTO OHU MOryT
uHTepdepupoBatb Apyr € Apyrom. besycnoBHo, uckaTb WHTEpdEpPEHUno Mexay pPasnuyHbIMU
COCTOSIHUAIMU OyMaXKHOW LEHTbl HenpakTuyHo. Ho geno B TOM, YTO WMHTyMumus TblopuHra, us-3a co-
OEPXaHUs B HEW NOXHbIX [ONYLWEHUA M3 Khaccuyeckonm puaukM, 3actaBuna ero yganutb Te
8bl4uUC/IUMesIbHble CBOWCTBA €ro rMnoTeTUYECKOW MalUWHbI, KOTOPble OH HaMepeBasics COXPaHWUTb.
VIMeHHO NoaTomy pe3ynbTupyoLas MoA€enb BbIYMCIEHUS Obina HEMOMHOMN.

PasnuyHble owwnbku, KOTOpble MaTeMaTMKM BO BCE BpPEMEHA [Jonyckanum B TOM, YTO KacaeTcsl
JoKasaTenbCTBa W OMpefeneHHOCTU, BMOMHE ecTecTBeHHbl. HacTtosuwlee obcyxaeHne nmeeT CBOen
Lenbio NPMBECTU HAC K OXNOAHWMIO TOro, YTO COBPEMEHHas Touka 3peHus Toxe He byaeT BeyHon. Ho yBe-
PEHHOCTb, C KOTOPOM MaTeMaTUKX HaTblkanucb Ha 3TW OLIMOKKM, a Takke MX HEeCnocoOHOCTb MpU3HaTb
Jaxe BO3MOXHOCTb OWWNOKM BO BceM 3TOM, Ha Mol B3rnsig, cBA3aHa C APEBHEN U LUMPOKO
pacnpoCcTpaHEeHHON NyTaHULUEen Mexay Mmemodamu maTemaTuki u ee npedmemom. Cenyac s NOSICHIO 3TO.
B oTnvune OT OTHOWEHUA Mexay (U3NYECKUMN KAaTEropuUsMK, OTHOLUEHMS Mexay abCcTpakTHbIMM
KaTeropusmMmm He3aBMCUMbl OT KakuMx Obl TO HM ObINO HenpeaBUOEHHbIX hakToB N 3aKOHOB un3nKn. OHU
abCcontoTHO M OOBEKTUMBHO ONPeaensoTCs aBTOHOMHbIMU CBOWCTBaMM CaMmX abCTpaKTHbIX KaTeropumn.
MartemaTtuka, wu3ydawowas 3STM OTHOWEHMS W CBOWCTBa, Takum O6pas3om, wulydaet abcosiromHo
Heobxoldumbie ucmuHbl. [Opyrumn cnoBamn, WCTUHbI, uU3yyaemble MaTeMaTuKon, abConTHO
onpegerneHHbl. Ho 310 He roBopuT HM 00 OnNpeaeneHHOCTU CaMoro Hallero 3HaHusA 3TUX HeoBXOAMMBIX
WUCTUH, HXU O TOM, YTO METOAbl MaTeMaTMKuU AalT CBOMM BbIBO4AM HEOOXOAMMYK MM MCTMHHOCTL. Kak-
HWKaK, MaTemMaTuKka M3y4yaeT elle W NOXHble YTBEPXAEHMS U napajokcbl. W 3TO He O03HavaeT, 4uTo
BbIBOAbl MNOOOBHOMO  M3ydeHUs] HEMPEMEHHO  SIBASIOTCA  JIOKHbIMM — UNW  NapagokcanbHbIMU.
Heobxognmass McTMHa — 3TO BCEro Nullb rnpedMem MaTeMaTuKW, a He Harpaga 3a TO, YTO Mbl
3aHMMaeMcsa MatemaTukon. MatemaTudeckas onpedeneHHOCTb He SABMSAEeTCS M He MOXET SABNATbCA
uenbo MateMatukn. Ee uenbto SBnsieTca gaxe He MateMaTtudeckast UCTUHA, onpeaeneHHasl unu kakas-
HMOyab elle. Ee uenbio SBNAETCA U JOMKHO ABMATECA MaTeMaTu4eckoe 0ObsICHEHNE.

Mouyemy xe Torga maTemaTuka paboTaeT Tak, kak oHa pabotaeTt? [louyeMy OHa BedeT K BbiBOAAM,
KOTOpble, HECMOTPA Ha WX HeonpeadeneHHOCTb. MOXHO npuHMMaTb U 6e3 npobnem npUMeHATb, No
KparHen mMepe, B TeyeHue Thicauu neTt? B KoHeYHOM cyeTe, MpuyMHa B TOM, YTO HEKomopasi 4Yacmb
Hallero 3HaHus (PU3UYECKOro Mupa CTOfb Xe HafeXxHa MU HenpoTmBopeudmsa. A Korga Mbl NOHUMAaEM
PU3NYECKMI MUP JOCTAaTOYHO XOPOLLO, Mbl TAKXKE NMOHMMaeM, Kakue uanyeckme oobekTbl umetoT obLme
cBoncTBa ¢ abcTpakTHbiMW. Ho, B MNpvHUMNE, HaOEXHOCTb HalIero 3HaHWs MaTeMaTuKM OocTaeTcs
BTOPOCTENEHHON MO OTHOLLEHMWIO K Hallemy 3HaHuto cumandeckorn peanbHocTn. OBOCHOBaAHHOCTL KaXgoro
MaTeMaTU4ecKoro JokasaTenbCTBa MOMHOCTbIO 3aBUCUT OT TOro, MpaBbl MM Mbl OTHOCUTENBHO MpaBuIl,
yNpaBnsioLWmMX MOBedeHMEM Kakux-nnbo duanyecknx obbekToB, Oydb TO reHepaTopbl BMPTyarbHOMW
peanbHOCTU, YepHWUna n Gymara nnm Haw COGCTBEHHbIN MO3T.

Takum obpasomMm, MaTemaTMyeckas MHTyuumMss — 3TO BuA U3MYeckon uHTyuumn. Pusmyeckas
NHTYMLUUSA — Habop aMNUPUYECKUX NpaBui (HEKOTOPbIE U3 KOTOPbIX BO3MOXHO BPOXAEHHbIE, a GonbLuas
YacTb — pas3BuMBLUMECS B OETCTBE), O TOM, Kak BefeT cebsa cumanyecknii mup. Hanpumep, y Hac ecTb
WHTYMLUSA CyLLLEeCTBOBaHMSA (hr3ndecknx oObLEKTOB U TOrO, YTO 3T 06beKTbl 06ragatT onpeaeneHHbIMU
cBoncTBamMu: )OPMOK, LIBETOM, BECOM W MOSIOXKEHMEM B NPOCTPAHCTBE, HEKOTOPblE U3 3TUX CBOWCTB
CyLLECTBYIOT, AaXe Korga 3a aTMMmy obobekTamu He HabnwogatoT. [pyras MHTyMuusa 3aknioyaeTcsl B TOM,
4YTO cCyLlecTBYeT umsmyeckass nepemMeHHass — BpeMsi — MO OTHOLIEHMK K KOTOPOW M3MEHSITCA
CBOWCTBA, HO, TEM HE MeHee, 00BEKTbI CMOCOOHBI COXPaHATL CBOK MOEHTUYHOCTb C TEYEHNEM BPEMEHWN.
Ewe ogHa uHTyuuua 3aknoyaeTcs B TOM, YTO 0ObeKTbl B3aMMOAEWUCTBYIOT M YTO 3TO B3aMMOAENCTBME
MOXET W3MEHUTb HeKoTopble WX CBOWCTBA. Maremartuyeckass WHTyMUMA OnNMUcbIBaeT cnocob
OEMOHCTpaLMM CBOWCTB abCTpakTHbIX KaTeropuin cusnyeckum mmpom. OgHUM M3 TakMX HanpaBrneHWuwn
WUHTYMUUKN SaBnsieTcsl abCTpakTHbLIA 3aKoH MMM, MO KparHen Mepe, obbsCHeHWe, Nnexallee B OCHOBe
noBedeHust OOBEKTOB. VIHTyMuuto, npegnonararoLLylo, 4YTO MNPOCTPAHCTBO [OMNyCKaeT 3aMKHYTble
MOBEPXHOCTW, OTAENSAOWMNE «BHYTPEHHIO 4YacTb» OT «HApPYXHOW 4YacTu», MOXHO YTOYHMUTB,
npeobpa3oBaB ee B MaTeEMaTUYECKYI0 MHTYULIMIO MHOXecmea, pa3fensitoLlero Bce Ha YfeHbl U HeYNeHbl
aToro MHoxectBa. OpHako [JanbHenwee YTOYHEHWE MaTemaTvkamu (HaumHas C OnpoBepXXeHus
Paccenom Teopum mHoxecTB ®Ppere) nokasano, 4To 3Ta MHTyuUMss nepectaeT ObiTb TOYHOW, Korga
paccMaTpMBaeMoOe MHOXECTBO COOEPXUT «CITULLKOM MHOro» 4neHoB (CrMWKOM 6onbluyto CTeneHb
6EeCKOHEYHOCTN YIEHOB).
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Haxe ecnn Obl XOTb Kakas-To dmamyeckas M mMatemaTnyeckas MHTynums Obina BpOXAEHHON, 3TO
He npegocTaBuno Obl el Kakoro-To ocoboro aBTopuTeTa. BpoOXOEHHYH WHTYMUMIO HEBO3MOXHO
BOCMPUHMMATb Kak cypporaTt «BOCMOMMHaHui» [MnatoHa o Mupe ®opm. NGO NOXHOCTL MHOMMX
HanpaBfEHUA MHTYMLMK, KOTOPbIE CIy4anHO pa3BUIMCh Y JIOAEN B NpoLecce 3Bonouun, — b6aHanbHoe
HabnogeHne. Hanpumep, YenoBedeckuin rmas n matemaTndyeckoe obecneyeHne, KOTOPoe UM ynpaenseT,
BOMJIOLLAIOT FTIOXKHYIO TEOPMIO O TOM, YTO XKEMNTbIA CBET COCTOUT U3 CMECU KpPaCHOro 1 3ereHoro ceeTa (B
CMbICI€e, YTO XXEeNTbl CBET A4aeT HaM TOYHO TaKoe e OLLYLLIEeHNE KaK CMECb KPacHOro 1 3efieHOro ceeTa).
B peanbHoCcT Bce Tpu TUNa cBeTa MMEKT pasHble 4acTOTbl U HE MOTyT ObiTb CO3[aHbl NMOCPELCTBOM
CMeLUMBaHNsl cBeTa ApyrMx 4vacTtoT. ToT pakT, YTO CMEeCb KpacHOro M 3efieHOro CBeTa KaXeTcs HaMm
KEnTbiIM CBETOM, HE MMEeT HM4Yero obLlero co CBOMCTBaMW CBeTa, HO CBSI3aH CO CBOWCTBaMW HaLUuUX
rnas. ATo pesynbTaT KOMNPOMMKCCA, MMEBLLEINO MECTO Ha KaKOM-TO 3Tane OTAANEeHHON 3BOSIOLMM HaLUKX
aanekux npegkos. CyllecTByeT TOMbKO BO3MOXHOCTb (XOTS S B HEE He Bepto), YTo reomeTpus EBknvaa
nnn norvka ApucToTens Kakum-To 0Opa3omM BCTPOEHbI B CTPYKTYPY HalLero Moara, kak cumrtan gunocod
MmmaHyun KaHT. Ho 31O nornyecku He o3Ha4ano Obl MX UCTUHHOCTW. [daxe ecnv npeacrtaBuTb elle
bornee HeBEPOATHLIN Cryyan, YTO Y Hac €CTb BPOXAEHHAA WUHTYMUUS, OT KOTOPOA Mbl HE B COCTOSIHUM
n36aBUTbLCS, Takas UHTYULNSA, TEM HE MeHee, He cTarna Obl Heo6XoaMMOW UCTUHON.

3HaunT, peanbHOCTb AENCTBUTENBHO MMeeT Gonee OBbEAMHEHHYIO CTPYKTYpY, YeM 3TO Obifio Obl
BO3MOXHO, ecrnn Obl MaTemMaTuyeckoe 3HaHMEe MOXHO Obiflo MpPOBEPUTL C OMNpedeneHHOCTb. A
crnepoBaTenibHO, ee CTpyKTypa — 3TO Mepapxusl, Kak M cuYMTanocb TpaauuMoHHO. MaTemaTtuyeckue
KaTeropMm SIBRSOTCA YacTblo CTPYKTYPbl pearlbHOCTW, MOCKOSbKY OHWM  CIOXHbl M aBTOHOMHbI.
CosgaBaemMasi UMK pearnbHOCTb HEKOTOpbIM 0Opa3oM Mnoxoxa Ha obnactb abcTpakuui, O KOTOpPOW
pasmbiwnany MnatoH n NeHpoy3: HECMOTPs HA TO, YTO MO OMNpedeneHuNio OHW HEeOoCsA3aeMbl, OHU
0O6bEKTUBHO CylwecTByrOT U UMEIT CBOVICTBa, He3aBUCUMble OT 3aKOHOB CbI/I3I/IKI/I. O,D,HaKO MMEHHO
dusmka nossonseTr Ham npuobpectn 3HaHMe 06 3TonM obnactu. WM oHa HaknagbiBaeT cTporue
orpaHn4yeHus. Tor,u,a KaKk B d)VI3I/I‘-IeCKOI7I peanbHOCTN NOCTUXMMO BCe, NOCTWXMMble MaTemMaTun4veckume
MCTUHbI B TOYHOCTWU COCTaBMsOT OECKOHEYHO Marioe MEHbLUMHCTBO, KOTOPOE OKa3biBaeTCs B TOYHOCTM
COOTBETCTBYIOLLUMM KaKOM-TO (PM3NYECKON MCTUHE — KaK TOT (paKT, YTO ecnu onpeneneHHbIMA CUMBO-
namu, HanucaHHbIMW YepHunamum Ha Oymare, MaHUNynMpoBaTb onpegeneHHbiM 06pa3oMm, MOSABATCH
Apyrme onpegeneHHble cUMBOSbIL. TO ecTb, 3TO M €CTb T€ WCTMHbI, KOTOpble MOXHO Mepeaatb B
BMPTyanbHOW peanbHOCTW. Y Hac HeT apyroro Bblbopa, KpOMe Kak MPUHSATb, YTO HEMOCTWXUMbIE
MaTemMaTUYyeckMe KaTeropum TOXe peasnbHbl, T.K. OHW CIOXHbIM 0Opa3oM BO3HMKAOT B HaLUUX
0OBACHEHNAX MOCTUXKMMbIX KAaTErOPUIA.

CywecTtBytoT dunsmyeckne ob6bekTbl, HaNpPUMep, NarnbLlbl, KOMNLIOTEPLI U MO3T, NOBEAEHNE KOTOPbIX
MOXeT MOAenupoBaThb MoBedeHue onpeaeneHHbix abcTpakTHbIX 06bekToB. Taknum obpasom, CTpykTypa
hm3nYeckon peanbHOCTU AaeT HaM OKHO B MUP abCTpakumin. 3TO O4eHb Y3Koe OKHO, OHO NMpeaocTaBnseT
TOMbKO OrpaHWYeHHbI AnManas3oH nepcrnekTuB. HekoTopble U3 CTPYKTyp, KOTOpPble Mbl BUOWM U3 HEro,
Hanpumep, HaTyparnbHble Yuchna WM npaBuna BblBOAA KIACCUMYECKOW FOMMKWU, KaXKyTCH TaKkMMK Ke
BaXHbIMW UNN «yHOAMEHTanbHbIMW» AN abCTpakTHOrO Mupa, KakMumMu rryGokue 3akoHbl Mpupodebl
ABMATCA ANs duanyeckoro mupa. Ho 3ta BMAMMOCTb MOXeT BBeCTW B 3abnyxaeHue. [lockornbkKy
AENCTBUTENBHO Mbl BUOAWM TOMbKO TO, YTO HEKOTOpble abCTpakTHble CTPYKTYpbl (DyHAAMeHTanbHbl 110
OMHOWEHUK K Hawemy MOHUMaHUt0 abCTpakuui, Yy Hac HET HMKaAKOM NPWYUHBI CYMTaTb, YTO 3TU
CTPYKTYpbl OOBEKTMBHO BadkHbl B abCTpakTHOM Mupe. [1pocTo HekoTopble abCcTpakTHble KaTeropum
6nuwxe, Yem gpyrvue, n ux NpoLue yBuaeTb 13 HaLLero OkHa.

TepmuHnoJiorus.

MatemaTtuka — n3dydeHvne abCcontoTHO HEOBXOANMBIX UCTUH.
[oka3aTtenbCcTBO — CMocob yCTaHOBMEHWS UCTUHHOCTU MaTeEMaTUYECKNX BbICKa3biBaHWMN.

(Tpa,D,I/ILI,I/IOHHoe onpe/:l,eneHvle): nocneaoBaTesibHOCTb yTBep)K,EI,eHIAVI, KOTOpasd Ha4ynHaeTca C
HEKOTOPbIX MOCbLIJIOK, 3akKaH4YMBaeTCA XeJlaeéMbiM BblIBOAOM W YyOoBleTBOpdeT onpeneneHHbIM
«npasunam BbiBoAa».

(Jlyywee onpegenexHue): BblMUCNEHME, MOOENUPYIOLLIEE CBOWCTBA KaKOW-TO abCTPaKTHOM KaTeropuu,
pes3ynbTaT KOTOPOro ycraHaBnmBaeT, YTo abcTpakTHasa kaTteropua obnagaet AaHHbLIM CBOMCTBOM.

MartemaTtuyeckas WMHTyuMuuss  (TpaguUMOHHOE) —  BbICLUMA  CaMOOYEBWOHBLIA  WMCTOYHUK
JokasaTenbCTBa B MaTEMaTMYECKOM PaCCYXOEHUW.

(denctBuTtenbHoe): MHOXeCTBO Teopui (0CO3HAHHBLIX U HEOCO3HAHHbLIX) O NOBEAEHUU onpeaeneHHbIX
dun3nyeckmx OOBLEKTOB, MNOBEAEHME KOTOPbLIX MOLENUPYET MNOBEAEHWE WHTEPECHbIX abCTpaKTHbIX
KaTeropumn.
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MHTYNMUMOHN3M — [JOKTPMHA, CBA3aHHAs C TeM, YTO Bce paccyxaeHne ob abCcTpaKTHbIX KaTeropmsx

HEeHadeXHO, KpoMe TOro cnydasi, korga OHO OCHOBaHO Ha MPSAMOW CaMOOYEBMAHOW MHTyMUMU. ITO
MaTemaTu4eckas BEepcus conuncuama.

HecAaraa 3agaya Munb6epTa — «pas U HaBcerga YCTaHOBWUTL OMNpedeneHHOCTb MaTeMaTU4ecKmx
MeTodOB», Halasa Habop npaBun BbIBOAA, AOCTATOYHbLIN ANSA BCeX 0BOCHOBaHHbLIX AOKa3aTenbCTB, U
3aTeM JoKasaTb COCTOATENBHOCTb 3TUX NPaBUIT B COOTBETCTBUU C UX COBCTBEHHBIMU HOPMaMMU.

Teopema Fegens o HeNonHOTe — JoKa3aTeNbCTBO TOrO, YTO AecATas 3aaada MunbbepTa He umeeT
pelueHus. [nsa nioboro Habopa NpasBun BbiBOAA CYLLECTBYIOT 060CHOBaHHbIE A0OKa3aTenbCcTBa, KoTopble
3TV NpaBua He onpenensioT Kak TakoBble.

Pe3ome.

CnoxHble 1 aBTOHOMHble abCTpaKTHble KaTeropumM OOBLEKTMBHO CYLLECTBYIOT U SBMSATCA 4acCTbio
CTPYKTYpbl peanbHOCTU. CyLLeCcTBYIOT NOrnMyeckn HeobxoamMMble UCTUHBLI 06 3TUX KaTeropusix, KOTopblie u
COCTaBnslT npeaMeT matemaTvki. OpfHako, STW  WUCTUHbI  HEBO3MOXHO 3HAaTb  OMNpefeneHHo.
[JokazaTenbcTBa He [alT WX BbliBOAaM onpeaeneHHocTb. OBOCHOBAHHOCTb KOHKPETHOW hopMbl
[loKasaTenbCTBa 3aBUCUT OT UCTUHHOCTM HalLUMX TEOpWUi O noBedeHUM 0OBLEKTOB, C MOMOLLbIO KOTOPbIX
Mbl OCyLleCTBnsieM [foka3atenbctBo. CrnegoBaTenbHO, MaTeMaTM4eckoe 3HaHWe HacneacTBEHHO
MPOM3BOAHO M MOSHOCTBIO 3aBMCUT OT HaLlero 3HaHus uanku. MocTKMMble MaTeMaTU4eCcKue UCTUHbI
— 3TO B TOYHOCTM TO OECKOHEYHO Marioe MEHbLUMHCTBO, KOTOPOE MOXHO nepedaTb B BUPTyarnbHON
peanbHocTn. OgHaKo HEMOCTUXMMbIE MaTeMaTUYeCcKne kateropun (Hanpumep, cpeabl KaHTroyty) Toxe
CYLLECTBYIOT, T. K. OHW CMOXHbIM 0Opa3oM NOSBNSATCA B HALLUX OOBSACHEHMSAX NOCTUXKUMBIX KaTEropuiA.

A ckasan, 4To BbluMCNeHMe Bcerga Obino KBAHTOBOW KOHLUENUMEn, MOTOMY YTO Kraccuyeckas dmsmka
HECOBMECTUMA C WHTYMUMEN, CO3OaBLUEN OCHOBY KITaCCUYEeCKOM Teopuu BbluMCReHMsi. TO ke camoe
OTHOCUTCS KO BpeMeHW. 3a TbicaAvy IeT A0 KBaHTOBOW Teopuu BpeMsi Obiio NepBON KBAHTOBOW
KOHLUenuuen.

I'mapa 11. Bpems: nepBasi KBAHTOBAas KOHUIEMIMS.

Kak dsuxxemcsi k 3emne mopckol npubod,
Tak u psidbl beccyemHble MUHYM,
CwmeHsist npedbidyujue cobod,
lMooyepedHo k se4HOoCcmu beaym.

Yunbsam LWekcnup (CoHeTt 60)

Haxe 6yoyun ogHMM 13 Hambornee 3HaKOMbIX CBOWCTB (PU3NYECKOro Mupa, BpeMs UMeeT penyTauuio
rmyGoKo 3arafoydHoro. 3aragka — 4acTb CaMoro MOHATMS BPEeMEHU, C KOTOpbiM Mbl pacTeM. CeAToMn
ABIyCTVH, HanpuMep, ckasarn:

«YTO0 e Toraa ecTb Bpemsi? ECnv HUKTO He CMpPOCUT MEHS, i 3HAKD; eCln A 3aX04y OGbACHWUTL 3TO
TOMY, KTO CNpOCUT, 51 He 3Hato». (Confessions'’)

Mano kTo cuuTaeTt, 4To paccTtoAaHne 3arajo4Ho, HO TO, YTO BpemMsA 3arago4HO, 3HaKT BCe. U Bcsa
3arago4yHoOCTb BpeMeHu npoucTtekaetr U3 ero OCHOBHOIo Jiorn4eckoro CBOWCTBA, @ WMEHHO, 4TO
HaCTOSILLMIA MOMEHT, KOTOprI7I Mbl Ha3blBaeM «cendac», He CTaunoHapeH, a NOCTOAHHO ABWXEeTCA B
HanpasBneHnn 6y,u,yL|.|,ero. OTO ABMXEHME HA3bIBAETCHA MOMOKOM BpEMEHN.

Mbl yBUOMM, 4YTO NOTOKA BPEMEHM He CcywecTByeT. TeM He MeHee, Takoe npeacTaBneHue
coBepLleHHO 0b6blaeHHO. Mbl MpMHMMaeM 3TO Kak AOMMKHOE HACTOMbKO, YTO 3TO NPMHMMaeTCH B cCaMon
CTPYKType Hawero s3blka. B kHure A Comprehensive Grammar of the English Language' PaHgonbd
KBMpK 1 ero coaBTOpbl OOBACHSIOT KOHLUEMUMIO BPEMEHW C MOMOLLLI AMarpammbl, MOKa3aHHOW Ha
pucyHke 11.1. Kaxkgasd Touka Ha NMHUWM NpeacTaBnsieT KOHKPETHbIN CTauMOHapHbIA MOMEHT. TpeyronbHuK
«V» nokasblBaeT, rge Ha NMHUM pacrofioXeHa «HEMPEPbIBHO ABMXKYLLAACS TOYKA, HACTOALLMIA MOMEHTY.
CuutaeTcs, 4TO OHa ABWMXETCA cnesa HanpaBo. HekoTopele nogu, kak Lekcnup B npoumMTMpoBaHHOM
BblLLE COHETE, CUMTAIOT onpeaeneHHble CoObITUS «CTaUuMOHAPHBIMUY, @ CaMy NIMHUIO ABUXYLLENCS MUMO

7 «Mcnoseam».
'8 «MonHas rpamMmaTiKa aHrUNCKOro A3bIKay.
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HMX (cnpaBa HaneBo Ha pucyHke 11.1), Tak YTO MOMEHTbI M3 ByayLlero NPOHOCATCA MUMO HacTOALLEro
MOMEHTa, YTOObI CTaTb MPOLLSILIMA MOMEHTaMM.

«BpemMA MOXHO cynTaTb NNHUEN

(TeopeTuyeckn, nuHWMen  BeckoHe4Hon HacToswHi MoMeHT

ONVHHBI), Ha KOTOPOW pPacrnofioXeH, Kak

MOCTOSAHHO OBMXyLLascs TOYKa, l

HaCTOSILLMIA MOMEHT. [Mpowanoe v Bynyuee
Bce 4to HaxoguTca nepep HacToOALWMUM -

MOMeHTOM, - B Oyadywewm, BCe u4TO I

HaxoOuTCA 3a HaCTOALMM MOMEHTOM, - B Cenuac

MPOLLIOM».

Puc. 11.1. ObLiensBecTHas KOHUENUNS BPEMEHN, NPUHATAS B aHINMNCKOM s3bike (OCHOBaHHas Ha
Keupk u gp. A Comprehensive Grammar of the English Language, c. 175)

Hacrtoamui MoMeHT

\ JBHmenne HacToAWero
< MOMeHTa

Mpownoe Ceftuac byayuee

Puc. 11.2. OBnxywmincs o6 bekT Kak NocrefoBaTernlbHOCTb «CHUMKOBY», KOTOpPbIE OAMH 3a OpYrUM
CTaHOBSATCH HACTOALWMM MOMEHTOM

Uto mMbl nogpasymMeBaemM MOA4 BbIiCKa3blBaHMEM «BPEMSA MOXHO cuuTatbh JnuHMENn»? Mol
nogpasymeBaeM, 4YTO TOYHO TaK e, KaK JIMHUK MOXHO CuYMTaTbh MNOCNeAOBaTENIbHOCTbIO TOYEK B
PasnUYHbIX MOMOXEHUSIX, TaKk WU OO0 ABMXKYLLMNCA UMM U3MEHALWMINCS OOBEKT MOXHO CuMTaTb
nocnegoBaTeflbHOCTbIO HEMOABWXHBIX BapMaHTOB «CHMMKOB» camoro cebsi, no O4HOMY BapuaHTy B
Kaxkablh MoMeHT. CkasaTtb, YTO Kaxaasi ToYKa NMHUM NpeacTaBnsieT KOHKPETHbIN MOMEHT, BCE PaBHO, YTO
ckasaTb, YTO MOXHO MNPEeACTaBUTb BCE CHUMKM COOpaHHbIMW BOOMb JIMHWM, Kak Ha pucyHke 11.2.
HekoTopble M3 HUX MOKa3biBalOT BpaLLAOLLYOCA CTPerKy, Kakon oHa Obina B npowwrom, [pyrue
nokasblBalOT, Kakoh oHa byaeT B Oyayuiem, a oavH M3 HUX — TOT, HA KOTOPbIA cenvac MnokasbiBaeT
OBWXYLWMACS Y — TMoKasblBaeT CTPeNiky TakoW, Kakasi OHa cendac, XOTS 4epe3 MrHOBEHuE ITOT
KOHKPETHbIN BapuaHT cTpenku OyaetT B npownom, notomy 4yto YV nepegsuHetcd. COBOKYMHOCTb
MIHOBEHHbIX BapuvaHTOB obObekTa se/isemcs OBWXKYLIMMCS OOBEKTOM B TOM Xe CMbICMe, B KakoM
nocrnegoBaTeNbHOCTb HEMOABWKHBIX KAPTUHOK, CMPOELMPOBAaHHbBIX HA 3KpaH, B COBOKYMHOCTU S68/19emcs
GunbMoM (OBWXKYLLENCA KapTMHKOW). HW ogHa M3 HUX B OTAENbHOCTU He M3MeHsieTcsl. N3meHeHune
COCTOMT B TOM, YTO B MNOCrefoBaTenbHOCTM Ha HUX YkasblBaeT («ocBelwiaeT») ABwkywunca V
(«KMHONPOEKTOPY»), TaK YTO APYr 3a APYroM, MO 04epPean OHM OKa3bIiBalOTCSA B HACTOSILLLEM MOMEHTE.

CoBpeMmeHHble rpammaTtuCTbl CTapalTca He AaBaTb CYObEKTUBHbIX OLEHOK MCMONb30BaHUSA A3bIKa;
OHW CTaparoTCs TOMbKO 3anucbiBaTh, aHanu3MpoBaTtb U NoHMmaTtb. CneposaTtenbHo, KeBvpka u dp. HUKak
Henb3s 06BUHMTL B KAYeCTBE TEOPUMU BpeMeEHU, onmcbiBaeMon umn. OHM He NpeTeHayloT Ha To, YTO 3TO
xopouwasn Teopus. OHN NpeTeHayT TOMNbKO Ha TO, W, MO-MOEMy, OOBOSIbHO MPaBWUMbHO, YTO 3TO Hawa
Teopus. K coxaneHuio, ata Teopusi He xopowa. Ckaxem npsmMo, MPUYnHa TOro, YTO TEOPUS BPEMEHMU
M3Ha4yanbHO 3aragoyHa, B TOM, YTO OHa M3HavanbHO BeccMbicnieHHa. [lerno He CoBCEM B TOM, YTO OHa
dakTuyeckn HetovHa. Mbl yBMAMM, YTO OHa HE MMEET CMbIcra gaxe cama no cebe.

BoamoxHo, Bac 370 yavBuT. Mbl NpUBLIKIM BUOOU3MEHSTL CBOW 34paBblii  CMbICH, YTOGLI
MPUCNOCOOUTLCH K HAay4YHbIM OTKPbITUSIM. 34paBblii CMbICIT YacTO OKa3blBAeTCs JIOXHbIM, AaXe KpaiiHe
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noxHoeiM. Ho ans 3gpaBoro cmbicria HeobblMHO ObiTb 6eCccMbIC/IeHHbIM B TOM, 4TO KacaeTtcsa Mo-
BCEOHEBHOTO OMnbiTa. TeM HE MEeHee, MUMEHHO 3TO M MPOU3OLLINIO B JAHHOM Crly4ae.

PaccmoTpum cHoBa pucyHok 11.2. OH nnntocTpupyeT ABWXKeHue AByX 00bekToB. OanH N3 HUX — 3TO
BpallalLLlasacya CcTpenka, nokasaHHas B Buae nocrefoBaTenbHOCTM CHUMKOB. [pyron — ABMXYLLMIACS
HaCTOSILLMIA MOMEHT», KOTOpLIA MEepeMeLLaeTcss No KapTMHKE crneBa HanpaBo. OAHako ABWXeHue
HacTosILLLEro MOMEHTA He MOKa3aHO Ha KapTWUHKE B BUAE MOCMeAoBaTeNbHOCTU CHUMKOB. BmecTo atoro
OLMWH KOHKPETHbI MOMEHT BbleNieH ¢ nomowpto V, 6ornee TeMHbIX JIMHUA U €OMHCTBEHHOW Haanucu
«(cenyac)». Takum obpasom, Jaxe HECMOTPSA Ha TO, YTO HAOMWUCh TMACUT, YTO «cenvac» ABWXKETCSA No
KapTWHKe, MOKa3aH TOJTbKO OAWMH €ro CHUMOK, B OOUH KOHKPETHbI MOMEHT.

Movemy? Kak-HuKak, OCHOBHas Liefb 3TOTO PUCYHKA — MoKasaTb, YTO NMPOUCXOAUT HE B OAMH MOMEHT,
a 3a bonee onuTenbHbIN nepuod. Ecnv Obl Mbl XoTenu, 4ToObl HA PUCYHKE OblN NokasaH TONbKO OOWH
MOMEHT, HaMm Obiflo Obl 4OCTAaTOYHO MOKa3aTb TOMbKO OOAWH CHUMOK BpaliartoLlencsa cTpenku. PucyHok
OOIMKEH WNMOCTPUPOBaTh Pa3yMHYI0 TEOPUID O TOM, YTO NOGOWM  ABWXKYLUMIACA WM U3MEHSIIOLWMACS
00BbEKT sBMSieTCs MOCrefoBaTeflbHOCTbI0 CHUMMKOB, MO OAHOMY CHMMKY Ha KaXXAbll MOMEHT. Takum
obpasom, ecnun gpmxketca V, NoYeMy Mbl HE MOKa3blBaeM MOCNeOoBaTENbHOCTb U ero CHUMKOB? OanH
MOKa3aHHbIA CHUMOK, OOIMKHO ObITb, TONbKO OAMH U3 MHOXECTBa CHMMKOB, KOTOpbIE CyLLecTBOBanu Obl,
ecnu 6bl 3TOT PUCYHOK TOYHO OMMCLIBAN NPUHLMN OENUCTBUS BpemeHu. B aencTBUTENbHOCTU, B TaKOM
BMAE 3TOT PUCYHOK OMpedeneHHO BBOAMT B 3abnyxaeHue: OH nokasblBaeT, 4To V He OBWXeTCd, a
CKOpee HauyMHaeT CyLlecTBOBaTb B KOHKPETHbIK MOMEHT, a MOTOM HeMeOSNIeHHO MpekpallaeT cBoe
cywecTtBoBaHue. Ecnu 6bl 310 6bINO Tak, aTO caenano Obl «cendacy cmayuoHapHbiM MOMEHTOM. Hudero
He 3Ha4uT gobaBneHHas MHOW HagnuUch «[BMKeHWE HACTOSLLErO MOMEHTA» U LUTPUXMYHKTUPHASA NUHUS,
KOTOpasi nokasblBaeT, YTo V' ABwxeTcs BrnpaBo. Cam pUCYHOK, Tak e, kak n guarpamma Keupk u op.
(pycyHok 11.1), nokasbiBaeT, YTO V HUKOrga He JOCTUTHET MOMEHTA, OTAIMYHOMO OT BblAENEHHOrOo.

B nyywem cny4ae, MOXHO ObINO ckasaTb, Y4TO PUCYHOK 11.2 — 3TO PUCYHOK-rMBpPMA, KOTOPbIN
WCKaXXEHHO WNMCTPUPYET ABMXEHWE OBYMSI pasfnunyHbiMK cnocobamu. B oTHOWweHWn aBuxyLlencs
CTPEenku OH UMMCTpUpyeT Teoputo BpemeHn. OOHaKo PUCYHOK NPOCTO ymeepxxdaem, YTO HaCTOSALLUN
MOMEHT OBWXETCH, NpU 3TOM MoKasbiBas, YTO OH He ABMxeTcs. Kak Ham cnefyeT U3MEHUTb PUCYHOK,
4YTOObI OH MPOUNMOCTPUPOBAN TEOPUI0 BPEMEHN OTHOCUTENBHO ABUXEHWUS HACTOSILLLErO MOMEHTA TakK Xe,
Kak 1 OBWXEHUs cTpenku? BkniounB Apyrne CHUMKM «V», MO OOHOMY Ha KaXAblh MOMEHT: KaXabli
CHMMOK byaeT ob6o3HavaTh, rae B 3TOT MOMEHT HaxoauTca «cendac». A rge oHo HaxoauTca? OdeBugHo,
YTO B KaXablli MOMEHT «Cenvacy» siIBNSeTCA 3TUM cambiM MOMEHTOM. Hanpumep, B MOMHOYb « V' » OOIDKEH
yKasblBaTb Ha CHUMOK CTPEriku, caenaHHbli B nosiHoYb; B 1.00 HouM — Ha cHMMOK, caenaHHbin B 1.00
Houm 1 T.4. CnegoBaTternbHO, PUCYHOK AOJDKEH BbIrMAAeTb Kak, pucyHok 11.3.

OTOT ucnpaBneHHbI PUCYHOK YOOBMNETBOPUTENBHO WUNMOCTPUPYET O8UXEHUE, HO Tenepb Yy Hac
ocTanacb CUITbHO YNpoOLLEeHHas KOHLEenuus BpemeHn. PasymHoe npeactaBrneHne Toro, YTo ABMXKYLLMIACS
00ObEKT sIBNsIeTCA MocreoBaTeNlbHOCTBI0 MIHOBEHHBIX BapuaHTOB camoro cebsl, octanocb, HO Apyroe
pasymMHOe MpeacTaBrleHne — O MNOTOKe BpeMeHu — ucyesno. Ha aTton KapTuHke oTcyTcTByeT
«HEerMpepbIBHO OBMXKYLLAACS ToYka, HacTosAwmin B nydwem cnyyae, MOXHO Obino ckasaTb, YTO PUCYHOK
11.2 — 3TO PUCYHOK-TMBPUA, KOTOPbIN WCKAKEHHO WIMIOCTPUPYET ABWXKEHWE ABYMSI PasfMyHbIMU
cnocobamu. B oTHOWEHMM OBUXKYLLENCA CTPENKU OH UIMOCTPUPYET Teoputo BpemeHn. OgHaKo puCcyHOK
NnpocCTO ymeepmaaem, 4yTo HaCTOﬂLIJ,I/II7I MOMEHT OBWXETCH, Npu 3TOM NoOKa3biBad, YTO OH He OBWXETCH.
Kak Ham cnegyeTt M3MEeHUTb PUCYHOK, YTOObI OH MPOMMMCTPUPOBANT TEOPUID BPEMEHU OTHOCUTENBHO
OBWXEHMS HACTOSILLLEro MOMEHTA TakK Xe, Kak U OBWXEHUs1 CTpenku? BkroumB gpyrne CHUMKM «V », MO
OAHOMY Ha Kaxabli MOMEHT: KaxAablh CHMMOK 6yaeT ob6o3HayaTb, rge B OTOT MOMEHT HaxoauTca
«cenyacy. A rge oHo HaxoauTca? OueBNAHO, YTO B KaXKOblA MOMEHT MOMEHT», MPOHOCSLLIAACS Yepes Bce
CTauuoHapHble MOMEHTbI No odepegun. OTCyTCTBYEeT M NpoLecc, B COOTBETCTBMM C KOTOpbIM Jto6OM
CTaUUOHapHbIA MOMEHT HauuHaeTcsa B Oyayliem, CTAaHOBUTCA HacTOAWMM, a 3aTeM MNepexoauT B
npownoe. MHoroYncneHHble NpuMepbl CUMBOSOB V' U «(Cenyac)» yxe He OTNUYarT OOUH MOMEHT OT
Opyroro, a crnegoBaTernbHO, SABMAAIOTCA W3NUMWHMMU. PUCYHOK TOYHO Takke npouvnncTpupoBan Obl
OBWXeHVe BpallaloLWwencs CTpernku, ecnu 6l 3TuX n3obpaxkeHnn He ObIno.
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Puc. 11.3. B kaXXgbln MOMEHT «cenyac» siIBNSAeTCA 3TUM caMblM MOMEHTOM

Takum o06pa3oM, Ha STOM pPUCYHKE HET OOHOr0 «HAacCTOSILLEr0 MOMEHTa», 3a WCKIHYEHUEM
cybbekTmBHOro. C To4ku 3peHust Habnogatens B KOHKPETHbI MOMEHT, 3TOT MOMEHT OeNCTBUTENBHO
BblOENSAETCS, U 3TOT Habngatenb TOMbKO €ro MOXeT HasBaTb «Celdyacy», TOYHO Tak Xe, kak nboe
MonoXeHne B MPOCTPaAHCTBE BbIAEMNSETCS KakK «30eCb» C TOYKM 3peHus HabnwogaTtens, KOTopbiv
HaxoguTca B 9TOM nonoxeHun. OgHako OGBEKTMBHO HWU OOWH MOMEHT HEe umeeT GornbLuen NpuBMMIErumn
Ha3blBaTbCs «Cenyacy», YemM BCe OCTamnbHbIe, TaK e, Kak HA OAHO NOMoXeHne He uMmeeT GonbLuen NpuBK-
nerMn HasbiBaTbCA «34eCb», 4eM Bce pfpyrme. CyObekTMBHOE «30eCb» MOXeT nepemMellaTbca B
NPOCTPaHCTBE MO Mepe nepeMelleHns Habnogatens. MoxeT N cyObekTUBHOE «celvac» TOYHO Takke
nepemMeLLaTbcs BO BpeMeHU? BepHbl Ny Bce-Taku pucyHkn 11.1 n 11.2 B TOM, 4TO UNNIOCTPUPYIOT BpeEMS
C TOYKU 3peHust HabnogaTens B KOHKPETHbIM MOMeHT? KoHeuyHo, HeT. [lake cyObeKTMBHO «cendyac» He
dsuxxemcss 80 8pemMeHU. YacTo roBOpSIT, YTO KaXKemcs, CIOBHO HacToslee [OBWXKETCA Brnepen BO
BpEMEHW, MOTOMY YTO HacToslLee onpedenseTcs TOMbKO MO OTHOLUEHMIO K HalleMy CO3HaHWuto, a Halle
CO3HaHWe ABWXeTCs Bnepeq yepe3 MoMeHTbl. OgHako Halle co3HaHWe He AenaeT, A4a M He Mormo Obl
genatb, 3TOro. [0BOpS, YTO Halle CO3HaHWNE, «KaKeTCa», NepexoanT OT OAHOro MOMEHTa K crneayoLemy,
Mbl MOMPOCTY NepeckasbiBaeM TEOPUIO NOTOKa BpeMeHn. Ho AymaTtb O TOM, YTO €ANHCTBEHHbIA K MOMEHT,
KOTOPbIN Mbl OCO3HAEM» ABMXETCA OT OQHOMO0 MOMEHTa K APYromy, He Goree OCMbICIIEHHO, YeM AyMaTb
06 ogHOM HacTodAWwEeM MOMEHTE U 0 4eM-nMbo elle, YTO BeaeT cebsi TOYHO Tak Xe. HuuYmo He MoxeT
OBuratbCcs OT OAHOro MomeHTa k apyromy. CyliecTBoBaTb B KakOM-TO KOHKPETHOM MOMEHTE 3HAuuT
cyllecTBOBaTb TaM BeYHO. Halue co3HaHue cyLlecTByeT BO 8CeX MOMEHTaX, korga Mbl 6oapcTByeMm.

BeposTHO, pasnuyHble CHUMKWM Habnoaatens BOCNPUHMMAIOT pasfnyHble MOMEHTbI, KaK «cerdyacy.
Ho aTo He 3HauuMT, YTO co3HaHue HabngaTens — unu nobas apyras ABMXKYLLAACS UMW U3MEHSIIoLLLasaCcs
KaTeropus — OBWXETCA BO BPEMEHM, Kak AOMMKEH ABUraTbCs HACTOSALIMNA MOMEHT. PasnunyHble CHUMKU
Habriogatena He HaxodAaTca B HacToslleM no odepean. OHWM He CTAHOBATCSH OCO3HAOLWMMMK CBOE
HacTosiliee no odepeau. OHM Bce SABNAIOTCA OCO3HAKOLWIMMM, U CYOLEKTMBHO OHM BCE HaXOAATCHA B
HacTosileM. OBBbEeKTUBHO, HACTOSILLErO He CyLLLEeCTBYeT.

Mbl He oulyllaem, 4TO BpPeMsi TeYyeT MnM NpoxoauT. Mbl YyBCTBYEM pasfvMuusi MEXAy Halvmu
HaCTOSILLMMM OLLYLLEHUSIMA U HaLIMMK HACTOALMMM BOCMOMUHAHMSIMU O MPOLUSIbIX OLyweHusx. Mol
MPaBUMbHO WHTEPNPETUPYEM 3TU Pas3nuuusl kak CBUAETENbCTBO TOTO, YTO CO BPEMEHEM BCerleHHasi
MeHsieTcsi. Ho kpoMe TOoro, Mbl HEMPAaBUIbHO MHTEPNPETMPYEM MX Kak CBUAETENbCTBO TOro, YTO Halle
CO3HaHWe, UMK HacTosiLLee, UK YTo-NMBO eLle, ABUXKETCS BO BPEMEHW.

Ecnun 6bl gBUXKYyLLEECS HACTOSILLIEE MO CBOEW NPUXOTM OCTAHOBWUIIOCH HA AeHb UMW ABa, a 3aTEM CHOBa
Hayarno Obl BUraTbCs B AecATb pa3 bbiCTpee, YeM 40 OCTaHOBKM, YTO Mbl CcTanu 6bl oco3HaBaTb? Huvero
0CcoBeHHOro — wnn, ckopee, 3TOT BOMPOC HE UMEeEeT CMbicra. He cywecTByeT HU4Yero, Yto Morno Obl
OBUraTbCs, OCTaHaBMMBATBLCS UMM TeYb, HE CYLIECTBYET HWUYEro, YTO OCMbICIIEHHO MOXHO Obiflo Obl
Has3BaTb «CKOPOCTbIO» BpeMeHu. Bce, 4TO cylecTByeT BO BpPEMEHMW, OOIDKHO MpUHUMATL dopmy
HEN3MEHHbIX CHUMKOB, PacnofoXeHHbIX BAOMb BPEMEHHOW NIMHUWN. JTO BKIHOYAET CO3HATENbHbIA OMbIT
BCexX HabntogaTtenem ¢ nx OWMBGOYHOM UHTYULUERN, CBSA3AHHOW C TeM, YTO Bpems «TedyeT». OHu moryT
npeacTaBnsThb, Kak «ABUXYLLEeCcs HacTosLLee» nepemMeLlaeTcsa BAOMb NMHUW, OCTaHaBNMBAETCH U CHOBa
HauMHaeT ABUraTbCs, UNW Aaxe BO3BpaLLaeTCs Ha3aj, UnNu CoOBCEM MpeKpallaeT CBOE CyLLEeCTBOBaHMeE.
Ho paxe ecnu 310 BOOOpa3nTb, 3TOr0 BCe PaBHO He npou3ongeT. HUUTO He MOXeT ABuratbcsi BOOMb
aTon nuHun. Bpemsi He MoxeT Teub.
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Naes o nmoToke BpemMeHU OeWCTBUTENbHO MpeanonaraeT CyLleCTBOBaHWE BTOPOro COpTa BpPEMEHW,
MOMUMO Pa3yMHOrO MOHUMAaHUSA BPEMEHW Kak mnocrnefoBaTenbHOCTM MOMeHTOB. Ecnn Bbl «cenvac»
AENCTBUTENbHO ABUranochb OT OAHOrO MOMEHTA K APYroMy, 3TO MPOMCX0Auso Obl MO OTHOLUEHMIO K 9TOMY
gHeWHemMy BpemeHn. Ho cepbe3Hoe OTHOLUEeHWe K 3TOW uaee NpuMBOAUT K BGECKOHEeYHOMY perpeccy,
MOCKONbKy B 3TOM Cnyd4ae Ham npuwnocb 6bl  NpeacTaBuTb CamMO BHELWHee Bpems  Kak
nocrnegoBaTenbHOCTb MOMEHTOB C  ero  COBCTBEHHbIM — «HAaCTOAWMM  MOMEHTOMY», ABWXKYLLMMCS
OTHOCUTENLHO elle Bonee BHeLHero BpeMeHn — 1 T.4. Ha Kaxxgon cTyneHu noTtok BpemeHu He nven 6ol
CMbICna, noka Mbl He OTHecnu Obl ero K MOTOKY BHELUHEro BpeMeHWn, u mak 0o 6eckoHeyHocmu. Ha
Ka)Kgomn cTyneHun y Hac bbina Obl KOHLEeNumMs, He MMeloLas CMbICna; U BCsi OecKoHeYHas nepapxus Toxe
He umena 6bl cMbIcna.

Owwnbka Takoro poga MPOMCXOAMT M3 HalLen NPUBLIYKM K TOMY, YTO BpeMsi SBNSAETCS BHELUHWMU
pamkamu nboro dusmyeckoro 06bekTa, KOTOPbI Mbl MOXEM paccmaTpuBatb. Mbl NPUMBLIKIK
npeactaBnaTe  (puanveckuni oOBBEKT Kak MNOTEeHUManbHO U3MEHSIOWMNCA W, TakuMm  obpasom,
CyLLeCTBYIOLUIA B BUAE NOCNEeAoBaTENbHOCTU BapMaHTOB camMoro cebs B pasnuyHble MOMeHThl. Ho cama
nocrnefoBaTenbHOCTb  MOMEHTOB  Ha  pucyHKax, nogobHbix pucyHkam 11.1-11.3, gaBnsietcs
ncknoynTensHon kateropmen. OHa He CyLeCcTBYET BO BPEMEHHbLIX paMKax — OHa s8/1s5emces 3TUMU pam-
kamu. ockonbKy BHe Hee HeT BpPeMEHW, HEeNorMyHo npeacTaBnATb, YTO OHA WM3MEHSETCA WM YTO
cywecTtByeT 6onee ogHOro ee MocreaoBaTeflbHOro BapuaHTa. 3TO YCNOXHSAET BOCIpUsiTUE NogobHbIX
pucyHkoB. Cam pUCYHOK, Kak u nobon Apyron dusnyeckuin obbekT, CyLlecTByeT B TeYeHMEe Kakoro-To
NMPOMEXyTKa BpPEMEHU W COCTOUT W3 MHOFOYMCIIEHHbIX BapuaHToB camoro cebs. OgHako TO, 4TO
u3obpaxkaem PUCYHOK, — a UMEHHO, NOCrneaoBaTeNlbHOCTb BAPUAHTOB 4ero-nnbo — cyLecTByeT TOMbKO
B OQHOM BapuaHTe. H1 0QHO TOYHOE N306pakeHne BPEeMEHHbIX PaMOK HEe MOXET BbITb ABMXKYLLMMCS UK
N3MEHSLWUMCA PUCYHKOM. OHO AOMKHO ObITb CTauMoHapHbIM. HO B MPUHATUM 3TOro €CTb BHYTPEHHAS
ncuxonoruyeckast TpyaAHOCTb. HeCMOTpS Ha CTauMOHApPHOCTb PUCYHKA, Mbl HE MOXEM BOCNPUHMMATL €ro
ctauyuoHapHo. OH nokasblBaeT nocnegoBaTenbHOCTb MOMEHTOB OAHOBPEMEHHO Ha CTpaHuue, U YToObI
OTHECTM 3TO K Hawemy onbITy, (PoKyCc Halero BHMMaHUA [OOMKeH nepemMellatbCcd BAOMb 3TOMW
nocrnegosatenbHocTn. Hanpumep, mMbl MornvM 6bl MOCMOTPETb HAa OAMH CHMMOK M MPUHATb, YTO OH
npeacraBnseT «cemyac», a MOMEHT CMyCTs NOCMOTPETb Ha CHUMOK cnpasa OT HEro u pelunTb, YTO OH
npeacTaBnsieT HoBoe «cenyac». [anee, Mbl CKMOHHbI MyTaTb WCTUHHOE ABWXeHWe ¢oKyca Hallero
BHMMaHWNsi MO MPOCTOMY PUCYHKY C HEBO3MOXHbIM ABWKEHWEM 4Yero-nubo vepes pearbHble MOMEHTHI.
OTO OyYeHb nerko caenarb.

OpHako aTa npobnema 3aknoyaeTcs He TOMNbKO B CROXHOCTU uaarncmpayuu Teopumn BpemeHn. Cama
TEOpUS COOEPXKUT HE3aBUCUMYIO U TNyBOKYI0 HeonpeaeneHHOCTb: OHa HE MOXET PeLUnTb, SBMsSeTca Nn
HacTosiLee 0ObEeKTMBHO OOHUM MOMEHTOM MM MHOTMMW MOMEHTaMW — W CriefoBaTeNlbHO, Hanpumvep,
n3obpaxaeT nu pucyHok 11.1 oguH MOMEHT Mnn MHoro. 3gpaBbivi cMbicn TpebyeT, 4YTobObl HacTosLee
ObINI0O OAHMM MOMEHTOM, 4TOObl paspelwuTb MOTOK BPEMEHU — pas3pewunTb, 4YTOOblI HacTosLiee
nepemeLLanocb Yyepe3 MOMEHTbI OT npowsioro K 6yaywemy. OgHako 34paBbil CMbICIT Takke TpebyeT,
yTOObI BpeMsi ObINO MOCNeAoBaTENbHOCTHI0O MOMEHTOB C ABWKEHVWEM U U3MEHEHMEM, COCTOSLLMM U3
pasnuuMin Mexgy BapuvaHTaMu Kakoro-nmbo obbekTa B pasnuyHble MOMEHTbI. A 3TO 3HAYWT, YTO cCamu
MOMEHTbl HEW3MEHHbl. TakuM 00pa3oM, KOHKPETHbI MOMEHT He MOXEeT CcTaTb HaCTOSALWMM WK
nepecratb ObITb HAcToOAWMM, 60 3TO ObINO Obl NnepemeHon. CnegoBaTeNnbHO, HAcTosILLEEe OOBEKTUBHO
He MOXeT ObITb OoAHUM MOMEHTOM.

MprymHa, No KOTOPOW Mbl MPUAEPXKMBAEMCS 3TUX ABYX HECOBMECTUMbIX KOHLENUUA — ABMXKYLLErocs
HacTosILLero U nocrnefoBaTenbHOCTY HEU3MEHHBIX MOMEHTOB, — COCTOWUT B TOM, UTO OHWU OB€ HYXHbl
Ham, WnW, ckopee, Mbl OyMaeMm, 4TO OHU HYXHbl HaM. Mbl HenpepbiBHO Bbi3blBaEM WX B CBOEW
MOBCEOHEBHOW XMN3HW, XOTSA U B pasHbix cMbicnax. Koraa mel onuckigaem cobbITUs, FOBOPS!, YTO YTO-NMGBO
NMPOUCXOAUT, Mbl OyMaeM Ha $3blke MOCNeAoBaTENbHOCTU HEW3MEHHbIX MOMEHTOB; KOrga e Mbl
06BbsicHAeM cobObITUS Kak NpuuMHbl U crieacTteust Opyr Apyra, Mbl AyMaem Ha A3blke OBMXKYLLErocs
HacTosLLero.

Hanpumep, rosops, 4to ®dapagen OTKpbIT 3NEeKTpoOMarHuTHyo wuHaykumiwo «B 1831 rogy», Mbl
npunncbiBaeM 37O COObLITME OMpPEedEeNieHHON LenoYke MOMEHTOB. TO eCTb Mbl OnpedenseM, Ha Kakom
Habope CHVMMKOB B ANMHHOW NocrefoBaTenbHOCTM CHUMKOB BCEMMPHOW MCTOPUM HYXXHO MCKaTb 3TO OT-
KpbiTue. Korga mbl roBopuM, koeda 4To-nnbo npomsoLuno, NOTOK BPEMEHU 3agencTByetcsa He Gonblue,
YeM 3aenCTBYyeTCs «MOTOK paccToaHusA», ecnn Mbl roBopum, ede 3To Npomsowwno. Ho kak TonbKo Mbl
roBOpUM, 1oYeMy 4TO-NMMOGO MNPOM3OLLNO, Mbl Bbi3blBAEM MOTOK BpemMeHu. Korga Mbl roBopuM, 4TO
YacTU4HO 0653aHbl CBOUMMM IMEKTPUYECKMMU ABUraTenamu u aguHamamu dapageto n 4to nocneacTang
€ro OTKPbITUS YYBCTBYIOTCS 4O CUX MOpP, B HaleM pa3ymMe BO3HMKaeT KapTuHa NocrencTBUN, KOTopble
Havanuce B 1831 rogy v nocrnefoBaTenbHO MPOHECNUCh Yepe3 BCe MOMEHTbl OCTaBLUEWCS 4acTu
OeBsATHAgUaToro Beka, 3atemM JOCTUMNY ABaALATOr0 BeEKa U CTanu NpUYMHON NOSBNEHUSA TaM, HanpuMep,
rMapoaneKkTpocTaHuni. Ecnn mMbl HEBHMMAaTENbHbI, Mbl MOCYMTAEM, YTO 3TO BaxkHoe cobbiTve 1831 roga
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M3HavanbHO «elle He BO34ENCTBOBaNO» Ha ABafuaTtbii BeK, HO 3aTeM MOCneacTBUs, Hecylimecs K
ABaJuaTb NMepBOMYy BeKy W garnee, «M3MeHunuM» OBaguatbil BeK. Ho 0OblMHO Mbl BHMMAaTEsbHbI U
n3beraem 3TOM HENOTMMYHOM MbICIM, HUKOrga He Ucnonb3yss obe yacTu pasyMHOW Teopun BPEMEHU
OAHOBpeMEHHO. Mbl genaem STO TOMbKO TOrda, korga AymMaeM O CaMOM BpPEeMEHM, M Torga Mbl
n3ymnsemcsa 3aragoyHoctm Bcero 3atoro! Bo3aMOXHO, B OaHHOM criydae nyduwle nogouaeTt CrioBo
«MapafoKe», a He «3aragkay, NOCKOSbKY B JAHHOM Clydae BO3HMKAET BOMUIOLLMIA KOHQIMKT Mexay ABY-
MSl, Ha nepBbI B3rnsg, camooyeBuaHbiMn ngesamu. O6e oHM He MOryT BbITb UCTUHHBIMU. Mbl yBUOUM,
YTO HW OfHA M3 HUX HEe ABNSAETCS UCTUHHOM.

Hawwu cusnyeckne Teopun, B OTNMYME OT 34paBOro CMbICHA, ABMNSAOTCH FOMMYECKN CBA3HBIMU, U
BMepBble OHW OOCTUIIIM 3TOro NPW OTKase OT uAen O NoToke BpemMeHn. BepoaTHo, usnkm 2oeopsim o
NOTOKE BPEMEHM TOYHO Tak e, Kak roBopsT O HEM Bce ocTanbHble. Hanpumep, B cBoelt kHure Principles”
nsnarasi CBOM NPUHLUMMNBI MEXaHWUKU U rpaBuTauun, HetoToH nucan:

«ABconoTHOE, UCTUHHOE U MaTeMaTnyeckoe BpemMAa camMo no cebe n no ceoer cobcTBEHHON npupoae
Te4yeT paBHOMEPHO, HE OTHOCACH HU K YeMYy BHELUHEMY».

OpHako HblOTOH MyOpo He MbiTaeTcs MepeBecTU CBOE YTBEpXAEHVWe O TOM, YTO Bpems TeyeT, B
MatemaTudeckyro popMy, UNn caernatb U3 Hero Kakume-To BblBOAbl. HM ogHa mM3 duanmyeckux Teopun
HbtoToHa He obpaluaeTcs K MOTOKY BpeMeHW, Kak He obpallaeTca K HEMy M He COBMECTUMA C HUM HU
OfHa 13 nocnenyLmx HdU3NYecKMx Teopun.

Tak noyemy >xe HbIOTOH cyen HeobxoAuMbIM cKa3aTb, YTO Bpems «TedyeT paBHOMepHO»? C
«PaBHOMEPHO» BCE B MOPSAKE: MOXHO WHTeprnpeTupoBaTb 3TO, Kak O3Havawllee, YT0 M3MepeHus
BPEMEHW OAMHaKOBbI ANA BCeX Habnogatenemn, HaxXoAALWMNXCS B Pa3NNYHbIX NMOMOXEHUSX U B pa3fnnyHbIX
COCTOSIHUAX [OBWXEHUs. OTO He3aBMCMMOe yTBepXdeHue (KOTopoe, Kak Mbl 3HaeM CO BpemeH
OnHWTENHa, SBNAETCA HeTOoYHbIM). Ho ero nerko MoxHoO ©Obino 6bl chopMmynupoBaTtb Tak, Kak s
ccopmynupoBan ero cendac, He roBopsi, YTO Bpems TeyeT. A cuymTal, 4YTO HbIOTOH HamepeHHo
MCnonb3oBan 3HaKOMbIW A3blK BpEMEHUW, He nogpasymeBas ero byksanbHoe 3Ha4YeHWe: TOYHO TakK e OH
mor 6bl cBO6OAHO ckasaTb 0 ToM, 4To ConHue «BcxoauT». EMy Heobxoaumo 6bino nepeagaTe YnTaTento,
OnMpasiCb Ha 3Ty PEBOSIOLMOHHYIO paboTy, YTO B KOHLENUMU BpeMeHn HbloToOHa HEeT HMUYero HOBOro unu
CNOXHOro. Principles onpefensioT MHOXECTBO CMOB, Kak-TO: «CuNa» M «Maccay», TOYHble TeXHU4eckue
3HaYEeHNs1 KOTOPbIX HECKOMbKO OTMMYalOTCA OT pasyMHbIX 3HadeHun. OgHako 4ucna, Ha KoTopble
CCbINATCA Kak Ha «BpPeMs», 3TO BCEro NMLb OOLEeNpPUHATOe BpeMsi, KOTOPOe Mbl HAaXO0AMM Ha Yacax u
KaneHgapsx, 1 KOHLenuus BpemeHun B Principles — 3To obLuenpuHaTas KoHuenuums.

:

n p@t“:pa HCTERO

[Tpowoe Bpemn - ~ Byayuee

Puc. 11.4. lNpocTpaHCTBO-BpeMS, pACCMOTPEHHOE KaK crneaytoLine apyr 3a Apyrom

3a uMCKknYeHneM TOro, YTO Bpems He TeueT, B dusmke HbloTOHa Bpemsa v ABWKEHWE BbIrnagdar
npuMepHo, Kak Ha pucyHke 11.3. OgHO Hebonbluoe OTNMYME COCTOMT B TOM, YTO S HapucoBsan
crnepyowme Apyr 3a ApyroM MOMEHTbI OTAEeNbHO APYr OT Apyra, HO BO BCeW OOKBaHTOBOW (hm3nke 3710
ABMSETCA annpokcumaumen, NoToOMy YTO BPeMs — KOHTUHYYM. Mbl JOmkHbI npeacTtaBnTb 6eCKkoHevHo
MHOro GE€CKOHEYHO TOHKUX CHUMKOB, HEMPEPbLIBHO MOSBASIOLMXCSH MEXAY HapucoBaHHbIMU MOUMU «SI».
Ecnu kaxgbin CHUMOK npefcTaBnseT BCe BO BCEM NPOCTPaHCTBE, KOTOpoe (PM3MYECKU CyLlecTByeT B
onpeaerneHHbIn MOMEHT, TO MOXHO CYMTaTb, YTO 3TW CHUMKM ckneeHbl [pyr ¢ ApyroM CBOen nvueBOn
CTOPOHON U 0bpasytoT oAMH HEU3MEHHbLIV BMOK, coaepXallmin Bce, YTO NPOUCXOAUT B NPOCTPaHCTBE U
BpeMeHn (pucyHok 11.4) — TOo ecTb BcCl pu3nyeckyto peanbHoCTb. HensbexHbli HegocTaTok

% «Havana».
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anarpaMmbl Takoro poga COCTOMT B TOM, YTO CHUMKW MPOCTPaAHCTBA B KaXkdbli MOMEHT MOKasaHbl Kak
OBYXMEpHble, Toraa Kak B peanibHOCTM OHM TpexmepHbl. Kaxablh M3 HUMX - 3TO MPOCTPaHCTBO B
onpenerneHHbii MOMeHT. Takum ob6pa3om, Mbl CYATAEM BPEMSI YETBEPTbIM U3MEPEHMEM, aHANOIMYHbIM
TPEM UM3MEPEHUAM MpPOCTPaHCTBA B  Knaccudeckor reomeTtpun. [lpocTpaHCTBO UM Bpewms,
paccMaTpvMBaeMble COBMECTHO, Kak B 3TOM Cfyvae, B BUAE YETbIPEXMEPHOW KaTeropuu, HasbiBatoT
rpocmMpaHcmMeoM-8pPEMEHEM.
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Puc. 11.5. Oenxywwmiica obbekT ¢ NepcnekTuBbl NPOCTPaHCTBa-BPEMEHN

B dwsnke HbloTOHa 3Ta 4eTblpexmepHas reoMeTpuyeckas MWHTeprnpeTauus BpeMeHu Obina
NMPOV3BOSIbHOW, HO C MOSIBIEHMEM TEOPUM OTHOCUTENBHOCTM OJWNHLUTEMHA OHa cTara Heobxoaumon
YacTblo 3TON Teopun. Tak NPOM3OLLSIO NOTOMY, YTO B COOTBETCTBMM C OTHOCUTENBHOCTLIO Habnogartenu,
KOTOpPblE OBWMXYTCSA C pas3HOM CKOPOCTbI, HE NMPUAYT K COrnacuid OTHOCUTENBHO TOro, Kakue cobbITust
ABNAKTCA OQHOBPEMEHHbIMMW. To ecTb OHU He npuayTt K cornacunid OTHOCUTENIbHO TOro, Kakue cobbITnA
OOIMKHbI MOSIBUTBCS HA OLHOM M TOM e CHUMKe. Takum obpasom, Kaxabli U3 HUX BOCMPUHUMAET
NPOCTPAHCTBO-BPEMS KaK pas3pe3aHHOe Ha «MOMEHTbI» pa3nnyHbiM obpa3om. TeM He MeHee, ecnu Obl
Kaxgbli U3 HUX cobpan CBOM CHUMKW, Kak MokaszaHo Ha pucyHke 11.4, nonyy4nnucb Obl MOEHTUYHbIE
npocTpaHcTBa-BpeMeHa. CnepgoBaTenbHO, B COOTBETCTBUM C  OTHOCUTENbHOCTbI, «MOMEHTbIY,
n3obpaxeHHble Ha pucyHke 11.4. He ABMATCS OOBLEKTUBHBIMU XapaKTepPUCTMKaMM NPOCTPaHCTBa-
BPEMEHW: OHU SBMSKTCA BCEro Nub 06pa3oM BOCMpUSATUMS OQHOBPEMEHHOCTU Habnogatenem. Opyron
HabmogaTene nonyyun Obl crion «cewyac» Mo4 ApYyruM yrimoM. Takum o6pasoM, OOBEKTMBHYHO
peanbHOCTb, CTOSALWYK 32 pUCYHKOM 11.4, a WMEHHO: NPOCTPaHCTBO-BPEMA U ero duandeckoe
coaepXaHue, - MOXHO ObIio Obl Moka3aTb C MOMOLLBIO pucyHKa 11.5.

MpocTpaHCTBO-BpEMS MHOTAA Ha3biBalOT «BCENEHHOMN, CBA3AHHOM B euHbIN BroK», MNOTOMY YTO B HEM
BCA hM3nyeckas pearnbHOCTb - MPOLUNoe, HacTosilee M Gyayulee — pas M Haecerga npefcTaBrieHa
HEU3MEHHON B OOHOM YeTbipexMepHoM O6rioke. o OTHOLIEHUMIO K MPOCTPAHCTBY-BPEMEHWU HUYTO He
aswkeTcs. To, YTo Mbl Ha3bIBaEM «MOMEHTaMMU», — 3TO ONpeAesieHHbIe CIoV NMPOCTPaHCTBa-BPEMEHHU, U
KOrda CoAepxaHue 3TUX CMOEeB OTNMYaeTcs Apyr OT Apyra, Mbl HasblBaeM 3TO MNEpPeMeHoi unu
ABVKEHUEM B NMPOCTPAHCTBE.

Kak s yxe ckasan, Mbl gymaem O MOTOKE BPEMEHU B CBSI3W C MpuUYMHaMn U crnefctBusiMvi. Ml
cyMTaeM, YTO MNpUYMHBbI MPelWecTBYOT CBOUM CreAcTBMAM; Mbl MpeacTaBrisieM, 4YTO ABUXKYLLEECS
HacTosiLLee NoaXoauT K NpuyYnHam 40 TOro, Kak MogonaeT K UX CReACTBUSM, a Takke npeacTaBrisieMm, 4YTo
CNeAcTBUSA TEKYT HaBCTpedy HacTosilemy MoMeHTy. C cnnocodckor ToUKn 3peHnsi, Hamboree BaXKHbIMM
NMPUYMHHO-CNEACTBEHHBIMU MPOLIECCaMM SBMSIOTCA HaLUM CO3HATENbHbIE PELIeHNs M nocnegyoLme
aencrteus. PasymHas Touyka 3peHus 3akmiovaeTcsi B TOM, YTO Mbl obnagjaem ceob60dHoOU gorsel: vTo
MHOr4a Mbl B COCTOSIHUM MOBMUATbL Ha Oyaywime cobbiTns (Hanpumep, OBUXKEHWE CBOEro coGCTBEHHOrO
Tena) OOHUM M3 HECKOSbKMX BO3MOXHbIX CNOCOGOB M BbiOpaTh 3TOT CNocob; Torga kak Ha MpoLusoe,
HaNpOTUB, Mbl HUKOrAa He B COCTOSIHUM nNoBnuaTb. (K cBob6oaHOM Bone g BepHych B rnase 13). lNMpownoe
HensMeHHo: byayuiee oTKpbITO. [Ana MHOrMX oMnocooB NOTOK BPpEMEHM — 3TO NPOLLECC MOCTENEHHOrO,
MOMEHT 32 MOMEHTOM, NMpPeBpaLLeHNsi OTKPLITOro Oyayliero B HeMaMeHHoe npotunoe. [pyrue roeopsT,
YTO arnbTepHaTMBHbIE COObLITUS B KaXOblh MOMEHT OyayLlero SBNSTCA 803MOXHOCMSMU, a MNOTOK
BpEMEHN — 3TO MNpPOLECC MOCTENEHHOTO, MOMEHT 32 MOMEHTOM, MpeBpaLLEHUss OOHOW U3 3TUX
BO3MOXHOCTEN B OelicmeumersisHOCMb (Tak YTO, B COOTBETCTBMM C MHEHWEM 3TUX ntogen, byayulee He
CyLLIeCTBYeT COBCEM, MOKa MOTOK BPEMEHM He OOCTUIHET €ro M He npeBpaTuT B npowsoe). Ho ecnm
Oyaylwee O0ENCTBUTENBHO OTKPLITO (@ OHO OTKPLITO!), TO 3TO HE MOXET MMETb HMYEro obLLEro ¢ MOTOKOM
BpEeMEHW, MOCKOMbKY B HEM HET NoToKa BpeMeHu. B dmsmke npoctpaHcTBa-BpeMeHn (KOTOpOn siBnsieTcs
BCS1 JOKBaHTOBas ousmka, HauymHasi ¢ puankn HetoToHa), Byayuiee He OTKpbITo. OHO HaxoauTcs mam, ¢
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onpegeneHHbIM M HEM3MEHHbIM CcoAepXaHWeM, TaK >Xe, Kak npowsioe M Hactosiwee. Ecnn 6ol
onpenerneHHbli MOMEHT B MPOCTPAHCTBE-BPEMEHN ObIT «OTKPLIT» (B JII0OOM CMbICNE), OH HEMPEMEHHO
ocTarcs 6bl OTKPbITbIM, CTAaB HACTOALLMM M MPOLUSIbIM, MOCKOSbKY MOMEHTbI HE CMOCOOHBI MBMEHSITLCS.

CybbekmueHO, MOXHO cka3aTb, 4To Oyayliee fJaHHOro HabngaTens «OTKPbITO C TOYKU 3PEHUS 3TOrO
HabnogaTens», NOTOMY YTO HWKTO HE MOXET W3MepUTb WM npoHabniopate ceBoe 6yayuiee. Ho
OTKPbITOCTb B TakoM CyOBLEKTMBHOM CMbICIe He OcTaBnsaeT Bbibopa. Ecnn y Bac ectb Gunet notepew,
KOTOpasi cocTosiNnack Ha NPOLUIION Hedene, HO Bbl €LLe HEe y3Hanu BbiUrpanu nv Bbl, pedynbTaT ocTaeTcs
OTKPbITbIM C Ballel TOYKM 3PEHUS] Oaxe HEeCMOTPS Ha TO, YTO OOBLEKTUMBHO OH HemameHeH. OpgHako
CyOBEKTUBHO NN, OOBEKTUBHO N, Bbl HE B COCTOSIHUM €r0 U3MEHUTb. HrKakne npuymHbl, KOTOphIE YXKe He
MOBMMANKM Ha Hero, Oorblle HE CMOryT 3TOro caenartb. PasymHasi Teopusi 0 cBOGO4HON BOJiE MMacuT, YTo
Ha NpoLUfon Hederne, B TO BpeMs Kak y Bac Bce elle Obin BbIGOp NoKynaTe Unu HET noTeperHbli buner,
Oyaywee oObeKkTUBHO BCe elle Obinio OTKPbITbIM, U Bbl AEACTBUTENBHO MOFMM BbliOpaTb OaWH U3 OBYX
NN HECKONbKUX BapuaHToB. OgHaKo 3TO HECOBMECTUMO C MPCTPaHCTBOM-BpeMeHeM. Takum obpasom, B
COOTBETCTBMM C (DU3NKOW MNPOCTPaAHCTBA-BPEMEHM, OTKPbITOCTL Oyaywiero — unmosus, a
cnepoBaTternbHO, NPUYUHHO-CNEACTBEHHOE OTHOLLEHME M cBOOOAHas BOMS TOXe He MOryT ObiTb YeM-TO
6onbLlMM, Yem unno3mn. Ham Heobxoauma Bepa, U Mbl CTapaeMcsl COXpaHUTb ee, B TO, YTO HacTosLme
coObITNs,, @ 0COOEHHO Haw BbIOOP, MOryT MOBMMATL Ha Oyayllee; HO BO3MOXHO, Takum obpasom Mbl
BCEro NuLib KOMNeHcUpyeM hakT HeEN3BECTHOCTU Byayuiero. B peanbHoCTu Mbl He aenaem Bbibop. Jaxe
Korga Mbl Aymaem, YTO CTOMM nepe BbIOOpOM, ero pesynbTaT yXKe CyLecTByeT Ha noaxoddlem croe
NpPOCTPaHCTBa-BpEMEHU, HEM3MEHHOM, Kak U BCE OCTaslbHOE, YTO HaxOAUTCHA B NMPOCTPaHCTBE-BPEMEHM,
N HEBOCMPMMMYMBOM K HalMM HamepeHusaMm. KaxeTcsi, 4To caMym 3T HaMepeHUsi HEM3MEHHbI U yxe
CYLLIECTBYIOT B BblENIEHHbIX MM MOMEHTaX eLle A0 TOro, Kak Mbl AaXe Y3HaeM O HUX.

BbITb «CneacTBMEM» KakOW-TO MPUUMHbI — 3HAYUT MOABEpraTtbCA BIUAHWIO 3TOW MNPUYMHBI —
N3MEHSATLCA U3-3a 9TOW MpUYMHBL. Takum obpasoM, korga dusuka npocTpaHCTBa-BpeMeHW oTpuuaet
pearnbHOCTb NOTOKa BPEMEHW, OHa NTOTUYECKN HE MOXKET COrnacoBaTth JaXe pasyMHble MOHATHS NPUYMHbI
n cneacteusl. MOCKONbKY BO BCENEHHOW, CBSI3aHHOW B eAuHbIA GMoK, HMYTO HEM3MEHHO, odHa YacTb
MPOCTPaHCTBa-BPEMEHN MOXET W3MeHWTb [npyrylo He OGosnblue, 4YeM OfHa 4YacTb HEW3MEHHOro
TPEeXMepHOro o6bekTa MOXeT U3MEeHUTb APYTyIo.

MonyyaeTtcs, 4TO BO BpeMeHa (U3MKM MPOCTPaAHCTBA-BPEMEHW BCce (yHAaMEHTaslbHble Teopuu
obnaganu criefyroWwmm CBOWCTBOM: €CrM U3BECTHO BCE, YTO MPOUCXOAMUT A0 AaHHOMO MOMEHTA, 3aKOHbI
(U3UKN OMpPeaensitoT, YTO NPOMCXoAWUT BO BCe nocneaylowme MoMeHTbl. CBOMCTBO OAHUX CHMMKOB
onpenenaTb Apyrue HasbiBaeTcs OdemepMuHu3mMoMm. B cusuke HbloToHa, Hanpumep, ecnu B ntoGoi
MOMEHT W3BECTHbI MOMOXEHUST M CKOPOCTM BCEX MacC B W30ONUPOBAHHOW cucTeme, Harnpumep, B
COMMHEYHOM cucTtemMe, TO B MNPUHUMNE MOXHO BbIMUCIUTL (Ipedckasamb), TOoe 3T Mmaccbl OyayT
HaxoanTbCA BO BCe nocrnenyvowmpe MOMEHThHI. Tak xe B npuHUMne MOXHO BbIYUCITUTb (eoccmaHoeumb),
rae 3T MaccChbl HaxoaAunncb BCe npeabigyliee BpemMsa.

3aKoHbl (hM3UKK, onpedensowme OANH CHUMOK U3 APYroro, — 3TO «KIew», KOTOpbI yAepXusaeT 3Tu
CHUMKW BMecCcTe B BWAe NpocTpaHCTBa-BpeMeHu. [lpeactaBum, 4TO Mbl MO BonwebecTBY (Y4TO
HEBO3MOXHO) OKas3anuCb BHE MPOCTPaHCTBa-BpeMeHU (a cregoBaTeNnlbHO, B CBOEM COOCTBEHHOM
BHELUHEM BPEMEHW, HE3ABMCUMOM OT TOro, KOTOPOE HaXOAMTCS B npegenax npocTpaHCTBa-BPEMEHN).
[aBainTe paspexemMm MpoCTPaHCTBO-BPEMSA Ha CHUMKW MPOCTPaAHCTBA B KaXAbll MOMEHT, Kak ero
BOCNPUMHMMAaET KOHKPETHbIM Habnogatenb, Haxodawuncs B npegenax 3Toro nNpoCcTpaHCTBa-BpeMeHMU,
noToM nepemeliaem 3T CHUMKU M CHOBa CKInenmmMm UX B HOBOM NoOpLAOKe. Mornn 6bl Mbl CKa3aTb, rm4dasa
N3BHE, YTO 3TO HepearbHOe NPOCTPaHCTBO-BpeMsi? oyt onpegeneHHo. MNMockorbKy, nepBoe: B nepeme-
LUAHHOM NPOCTPaHCTBe-BpeEMEHM U3MYeCKMe Mpoueccbl He Obinu Obl HenpepbiBHbIMU. OObEKTHI
MIFHOBEHHO Mpekpallanu Obl CBOE CyLLEeCTBOBaHWE B OLHOW TOYKE WU CHOBa MOSIBNSANMCHL Obl B OpYromn.
BTopoe 1 Gonee BaxHOE: 3aKOHbl (PU3UKK YxKe He coxpaHsnuch Obl. Mo kpailHel Mepe, peanbHble 3a-
KOHbl (OU3UNKKN YXKE He coxpaHsanuch 6bl. Tam cywecTtBoBan Obl Apyroii Habop 3aKkOHOB, KOTOPLIE, SIBHO
UM HESIBHO, Y4YWUTbIBasi NepemeluvBaHue, NpaBUIIbHO OnMUcbiBanu Obl NepemMellaHHOe MPOCTPaHCTBO-
BpPEMSI.

Takum 06pa3om, Ana Hac pasHuLa Mexay nepemMellaHHbIM U pearbHbIM NPOCTPaHCTBOM-BPEMEHEM
Obina 6bl orpomHoON. A ons Tex, KTo xmeeT Tam? Mornu Obl OHM 3amMeTuTb pasHnly? Cenvac Mbl ONACHO
6nun3km kK 6eccmbicnvLe — 3HaKOMOW BeccMmbicnuLe pa3ymMHOM Teopun BpeMeHn. Ho noTepnmMTe HEMHOrO,
n Mbl obongem aTy beccmbicnuuy. KOHEYHO, XUBYLLME B 3TOM MPOCTPAHCTBE-BPEMEHW HE CMOrnun Obl
3amMeTuTb pasHuuy. OHu 3ameTunu 6bl ee, ecnu 6bl Mornu. OHW, HanNpMMep, KOMMEHTMPOBanu Obl Cy-
LLIeCTBOBaHME pa3pbIBHOCTEW B CBOEM MUpe, u3gaBanu Obl O HUX HaydHble TPyAbl — TO €CTb, €cnu Obl
OHM BOOOLLE CMOMMW BbDKUTE B MEPEMELUaHHOM MpPOCTPaHCTBE-BpeMeHn. Ho ¢ Hawmx BOMWEBHbIX
BbIFOAHbLIX MO3ULMIA Mbl BUOAWM, YTO OHW BbDKUIN U NULLYT CBOW HayyHble Tpydbl. Mbl MOXeM npoynTaTb
3TV TpyAbl U yBMOETb, YTO OHWU MO-NPEXHEMY COoAepKaT ToNbKo HabngeHns NCXOAHOro NpPocTpaHcTBa-
BpemeHun. Bce 3anucu umsnyecknx cobbltuii B npegenax npoCTpaHCTBa-BPEMEHMW, BKIOYas U Te,
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KOTOpble OCTanMCb B BOCMOMMHAHMAX W BOCMPUATUM CO3HATemNbHbIX Habmogatenen, WOEHTUYHbI
CyLLIEeCTBOBaBLUMM B WCXOOHOM MpOCTPaHCTBEe-BpeMeHN. Mbl TOMbKO MepemMellany CHUMKM, a He
N3MEHUIN NX BHYTPEHHEE CodepXaHue, No3TOMYy, XUTENWN NO-NPEXHEMY BOCMPUHMMAIOT NX B MCXOLHOM
nopsigke.

Takum 06pa3om, roBopsi Ha A3blke pearnbHON PU3NKN — (PU3UKK, Kak ee BOCTIPUHUMALOT XXUTEMMW 3TOrO
NPOCTPaHCTBa-BPEMEHN, — BCE 3TO paspe3aHue M MOBTOPHOE CKMeMBaHME NPOCTPAHCTBA-BPEMEHU HE
nmeeT cmbicna. icxogHOMY NpOCTPaHCTBY-BPEMEHU PU3NYECKU UOEHTUYHO HE TONBbKO MepemMellaHHoe
NMPOCTPaHCTBO-BPEMS, HO AaXe Habop HeCKNeeHHbIX Apyr C APYroM CHUMKOB. Mbl usobpaxaem Bce
CHUMKW CKII€EHHBbIMW OpYr C APYrOM B MPaBWUITbHOM MOPSAAKE, NOTOMY YTO 3TO NpeAcTaBnsieT OTHOLEHWS
Mexay Humu, onpegensieMble 3akoHamu usmkn. 3obpaxeHne 3TMX CHUMKOB, CKIMEEHHbIX B APYrom
nopsigke, npeacrtaBuno bl Te xe camble uU3Mdeckue cobbiTus — Ty Xe caMylo MUCTOPU, — HO
HeKoTOpbIM 0BOpa3oM MCKasuno Obl OTHOLIEHUS Mexay 3TUMU CcobBbITuAMKU. Takum obpa3om, CHUMKM
obnapgalT 8HympeHHUM NOPSAKOM, onpedensemMbliM UX coaepXaHnem u 3akoHamu dumsmku. Jliobon 13
CHMMKOB B COYETaHUM C 3aKOHaMM (PU3UKM He TOMbKO onpeaensieT T, YeM SABNSATCA BCe OCTarbHble, OH
onpegensieT Ux nopsigok M cBoe CoOCTBEHHOE MeCTO B nocnefoBaTenbHOCTM. [dpyrumu crioBamu,
KaXXAbI CHAMOK MMEET «BPEMEHHYIO NevaTby», 3aKoANPOBAHHYIO B €ro (pM3n4eckom coaepxaHuu.

BoT kak Bce [JOSKHO MNPOWM3OWTW, €CrM  KOHUENuUMsl BpemMeHu CBOGOAHA OT MNPUCYTCTBUS
MepeKpbIBalOLMX pPaMOK BPEMEHM, KOTOPOE SBMAETCH BHELWHWM MO OTHOLIEHU K (U3NYeCcKom
peanbHOCTU. BpemeHHasi neyaTb CHUMKA — 3TO MOKa3aHWUsl HEKOTOPbIX ECTECTBEHHbIX 4YacoB,
CyLLEeCTBYOLUMX B npefenax 3Tol BCENeHHOW. Ha HeKoTopbIX CHUMKax — Ha TeX, KoTopble coaepxkaT
YeroBeYeCKyl LIMBUMM3ALMIO, Hanpumep, — CYLUEeCTBYIOT AeicTBUTENbHble Yacbl. Ha pgpyrux —
CYLLECTBYIOT (PU3NYECKME NEPEMEHHBIE — TaKUE, Kak XMMMYeckuii coctas ConHua unu Bcel MaTepum B
MPOCTPaHCTBE, — KOTOPble MOXHO paccMaTpuBaTb Kak 4acbl, MOTOMY YTO OHW MPUHUMAIOT
onpefieneHHbIe, OTNIMYHbIE 3HAYEHMSI Ha pa3HbIX CHUMKAX, MO KparHeln Mepe, B Npefenax onpeaeneHHomn
obnactM npocTpaHcTBa-BpeMeHun. Mbl MOXeM CcTaHOapTM3MpoBaTb W rpagyvpoBaTb  MX, 4TOObI
cornacoBaTb Apyr C ApYroM B MecTax UX COBMafeHus.

Mbl MOXXeM BOCCTaHOBWUTb MPOCTPAHCTBO-BPEMS, UCMOMb3Ysl BHYTPEHHUIA MOPSOO0K, onpeaensieMbli
3aKoHaMK pm3nkn. Mbl HauMHaem ¢ nBOro N3 CHUMKOB. 3aTEM Mbl BbIYMCISIEM, KaK LOIDKHbI BbIMAAETh
npeabiayLwmn 1 nocneayowmnin CHAMKIU, HAXOAMM 3TU CHUMKU B OCTaBLueMcs Habope 1 NpuKneMBaemMm nx
K 06OMM CTOpOHam MCXOAHOro CHuMKa. [MoBTOpeHMe 3TUX OENCTBMIA BOCCO34aeT BCE MPOCTPaHCTBO-
Bpemsi. Takme BbIYMCIEHUS CIIMLLKOM CIIOXHbI, YTOObI MX MOXHO ObIfO BbINOMHWUTL B peanbHOM XXN3HW, HO
OHW MpUEMNEeMbl B MbICIIEHHOM 3KCMEPUMEHTE, B KOTOPOM Mbl NpeacTaBnsieM cebs OTOpBaHHbIMU OT
peanbHoro ¢wusmnyeckoro mupa. (Tak ke, CTporo roBopsi, B AOKBAHTOBOW hM3uke cyuiectBoBana Obl
HenpepbiBHad OGECKOHEYHOCTb CHMMKOB, TaK YTO TOMIbKO YTO OMUCAHHBLIA MNpoUecC npuwnock Obl
3aMEHUTb OrpPaHWYEeHHbIM MPOLECCOM, B KOTOPOM MPOCTPAHCTBO-BPeEMsi cobupaeTcs 3a BGeckoHeuyHoe
YMCIO 3TAMNOB; OAHAKO NPUHLINM OCTAETCs TEM XXE CaMbIM).

MpenckasyeMocTb 0O4HOro CoObITUS U3 APYroro He 03HaYaeT, YTO 3TN COOLITUSA ABMAOTCS MPUYMHON U
cnegctenem. Hanpumep, anektpognHammnyeckas TeOpUs rnacuT, YTo BCE 3NEKTPOHbI MEPEHOCAT OANH U
TOT xe 3apsg. CnepoBaTternibHO, UCMONb3yst 3Ty TEOPUIO, Mbl MOXEM MpefckasaTb — UM 4acTo
npeackasbiBaeM — pes3ynbTaT W3MEpPEHWs OAHOro 3NeKTPOHAa, MCXogs M3 pesynbTarta U3MepeHust
apyroro. Ho HM oguH pesynbTaT He Obin npuyuHoU Apyroro. B OeNCTBUTENBHOCTM, HACKOMbKO HaM
M3BECTHO, BENUYMHA 3apsda dneKTpoHa He Obina Bbi3BaHa HUKaAKMM PU3MYECKMM npoueccoM. Bosmoxk-
HO, ee «BbI3blBAOT» CaMM 3aKOHbl PU3MKUN (XOTS 3aKOHbI (PU3MKKN, HACKOSIBKO OHM HaM cenyac U3BECTHbI,
He NpeacKasblBalT 3apsf 3NEKTPOoHA; OHU NPOCTO FOBOPST, YTO BCE 3MEKTPOHbI UMEKT OAMH U TOT Xe
3apsa). Ho, B niobom cnydae, 310 npuMep COObITUIA (pe3ynbTaToB U3MEPEHWUIA SMEKTPOHOB), OAHO U3
KOTOPbIX MOXHO NpeackasaTtb, UCXOOA U3 OPYroro, HO KOTOPbIE He AenatroT CryyalHoro Bkraga Apyr B
Aapyra.

BoT ewe oavH npumep. Ecnn Mbl Habnogaem, rge HaxoanTCca O4MH 3NEMEHT MOMHOCTLI0 cobpaHHON
MO3auKu, 1 3HaeM POPMbl BCEX SNIEMEHTOB M TO, YTO OHM NPaBUIBHO COBPaHbl, Mbl MOXEM Npeackasathb,
roe HaxogaTcsl BCe OCTaBLUMECS ANeMeHTbl. HO 3TO He 3HauuT, YTO SNEMEHT, MECTOMOMOXEHMNE KOTOPOro
Mbl Habnwpaem, senssemcs NpuUYUHOU TOro, YTO BCE OCTaBLUMECS SMEMEHTbl HaxoadaATCa TaM, rae OHu
HaxogaTcs. CywecTByeT N Takoe NPUYMHHO-CINEACTBEHHOE OTHOLLEHWE 3aBUCUT OT TOro, kak cobuparnu
BClO Mo3auky. Ecnu Habniogaemeiin HaMy 3NEMEHT MOMOXWIM NEPBLIM, TO OH AENCTBUTENBHO sBMNSiETCH
OLHOW U3 NPUYUH HaXOXAEHUS OPYrMX 3NIEMEHTOB TaMm, rge OHW Haxoadatcs. Ecnn nepBbIM nonoxunu
OPYron 3remMeHT, TO MnorfoxeHne HabnwgaeMoro Hamu anemeHta Obino credcmeuem 3TOrO, a He
npuynHon. Ho ecnu 6bl MO3aunky co3gany eQuUHCTBEHHbIM MPOXOAO0M Je3BUS, UMetoero opmMy 3TOM
MO3auK1, N HUKOrAa He pasdupanu, TO HA OAHO U3 MOJIOXKEHUIA 3NIEMEHTOB He ObINo Bbl HU NPUYMHON, HU
cnepcteuem [pyrux nonoxeHun. Nx He cobupanu 6bl B Ntobom nopsgke, a cosganu Obl 0AHOBPEMEHHO,
B TAKOM MOJIOXKEHNW, YTO MpaBuna Mo3aukm yxe obinm 6bl cOOMNaeHbl, YTO caenano Obl 3TN NONOXEHUS
B3aMMHO npeackasyeMbiMn. TemM He MeHee, HU OOHO M3 HUX He CcTano Obl NPUYMHON OPYTUX.
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[OetepMnHnam  pusmyecknx 3akoHOB O  cobbITMAX B MPOCTpaHCTBEe-BpeMeEHM  noaobeH
npeAackasyemocTu npaBuiibHO cobpaHHOM Mo3auki. 3akoHbl (OU3UKM OMPEedensitoT, YTO NMPOUCXOAUT B
OAMH MOMEHT, UCXOAS W3 TOro, YTO MPOUCXOAMT B APYroW, TOYHO TaK e, Kak npaBuria MO3aunKu
onpenensioT MONIOXXEHUS HEKOTOPLIX 3fIEMEHTOB, UCXOAA U3 MONOXeHUs1 apyrux. Ho kak u B criyyae ¢
MO3aWKOW, TO, ABMAKTCA NN COOLITUS B Pa3nnMyHble MOMEHTbI MPUYUHOU OPYr Apyra unm HeT, 3aBUCUT OT
TOro, Kak CrOXWnMCb MOMEHThI. [Ns4a Ha Mo3auKy, Mbl HE MOXEM ckasaTb, Obina M oHa cobpaHa no
Kycodkam. Ho B cnyyae ¢ npocTpaHCTBOM-BPEMEHEM HaM M3BECTHO, YTO BECCMBICIIEHHO «KIacTby» OAWH
MOMEHT 3a ApYruM, NOCKONbKY 3TO ObiNno Obl NOTOKOM BpemeHu. CrieaoBaTenbHO, Mbl 3HAEM, YTO Aaxe
HEeCMOTpPS Ha TO, YTO HEKOTOpble CODLITUS MOXHO MPeAcKasaTb, UCXOAA M3 APYrMX COObITMIA, HU OLHO
coObITE B MPOCTPaHCTBE-BPEMEHU He SBMANOCH NpuymHon apyroro. MHe xoTenocb Obl ewe pas
NOAYEPKHYTb, YTO BCE 3TO COOTHOCUTCH C [OKBAHTOBOM (PU3MKOWM, B KOTOPOW BCE, YTO MPOUCXOOUT,
npovcxoauT B NpocTpaHcTBe-BpeMeHn. OgHako Mbl BUOWM, YTO MPOCTPAHCTBO-BPEMSi HECOBMECTUMO C
CyLLLeCTBOBAHMEM NMPUYNHHO-CNIEACTBEHHOIO OTHOLIEHUS. [Jeno He B TOM, YTO MM owmnbatoTces, Koraa
roBOpSAT, YTO onpenerieHHble duanyeckne cobbiTUs SABMAKTCA MPUYUHOM U CrieACTBMEM Opyr Opyra,
Aeno B TOM, YTO MHTYMUMSI HECOBMECTUMA C 3aKOHaMu (OU3NKM MpOCTpaHCcTBa-BpemMeHn. OgHako 3To
HOpMasbHO, MNOCKOSIbKY (hM3MKa NPOCTPaHCTBa-BPEMEHU JTOXHA.

B rnaBe 8 4 ckasan, 4To Ans TOro, YToObl Kakon-NMMbo o6bekT cTan NPUYMHON CBOen COBCTBEHHON
pennukaumun, JOMMKHbI ObiTb BbINMOMHEHbLI ABA YCNOBUSA: BO-NEPBLIX, 3TOT OOBLEKT AENCTBUTENBHO AOMKEH
pennuumMpoBaThCs; U BO-BTOPbIX, HOMbLUAs YacTb ero BapnaHToB B 3TOM XKE CamMOW CUTyauMu He AOKHa
pennuumMpoBaTbCa. ATO onpedenieHne peanuayet nae o TOM, YTO MpPUYMHA — 3TO HEYTO BaXkHOe Ans
ee crefcTBun, a Takke paboTarwllee AN MPUYNHHO-CIIEACTBEHHOIO OTHOLWEHUA B uernomM. YTtobbl X
cTano npu4mMHon Y, OOIMKHbI BbIMOMHATLCA ABa YCIOBUA: BO-NMEPBBIX, YTO Kak X, Tak U Y, NPOUCXOAST, U
BO-BTOpbIX, 4TO Y He npowusowen 6bl, ecnu 66l X 660 gpyrum. Hanpumep, NpuymMHON xunsHn Ha 3emne
ObIN1 COMHEYHbIV CBET, MOTOMY YTO KaK COJSTHEYHLIN CBET, TaK U XW3Hb NPOU3OLLNN Ha 3emnie 1 NoTomy
YTO XWU3Hb He nosiBunach 6bl, He Oyab CONHEYHOro CBeTa.

Takum obpasom, paccyxaeHune O NpUYMHax U cneacTBUsaX Heus3bexxHO KacaeTCca U BapuaHTOB MPUYKH
n cnegcteuin. OgnH M3 TakMx BapmaHTOB BCerga roBOPUT, YTO MPousoLwwno bsbl, ecnv Obl, MPY NPOYMX
paBHbIX YCNOBUSIX, Takoe-TO cobbiTue 6bino apyrmm. ctopuk mor Gbl BeickasaTb criefyloLlee CyxaeHuve,
4yTO «ecnu 6bl Gapagen ymep B 1830 rogy, mo passuTMe TEXHUKM 3agepxanock 6bl Ha ABaAUaTb NeT».
CMbICI 3TOr0 CyXOEHUS KaXXeTCs COBEPLUEHHO ACHBIM W, MOCKOMbKY B AEWCTBUTENbHOCTM Papagen He
ymep B 1830 roay, a OTKpbIN 3NEeKTPOMarHuTHy0 nHaykumio B 1831, gosonbHo ybeamTensHbIM. 3TO BCe
paBHO, YTO cKa3aTb, YTO OTKpbITUe Papafes, a crnefoBaTenbHO, U TO, YTO OH HE YMep, YaCTUYHO cTano
NMPUYMHON NpOU3OLLIeero TeXHUYeckoro nporpecca. Ho 4YTO 3Ha4uMT, B KOHTEKCTe OU3KKK
NpOCTpaHCTBa-BpeEMEHW, paccyxaaTtb 0 byayliem HecyllecTBYHOLWMX cobbiTuin? Ecnn B npocTpaHcTBe-
BpeMeHu He Bbino Takoro cobbiTusi, kak cmepTb Papagest B 1830 roay, To Tam HET M NOCNeacTBUIA 3TOTO
co6bITUsi. KoHe4HO, Mbl MOXeM rpedcmasume NPOCTPaHCTBO-BPEMS], coAepallee Takoe cobbiTve; HO
TOrga, MOCKONbKY Mbl BCEro mnulib NPeAcTaBnseM ero, Mbl Takke MOXeM MpeacTaBuTb, YTO OHO
coaepxuT nobble, xenaemble Hamn nocneacTens. Mbl MOXXeM NpeacTaBuUTb, HAaNPUMeEpP, YTO 3a CMePTbIo
®apages nocnefoBarno yCKOPeHuUe TexHUYecKoro nporpecca. Mbl MoxeM nonbliTaTteCs 06oOWTU 3Ty
ABYCMbICMIEHHOCTb, NPeACcTaBNsas TOMbKO Takue MNpPOCTPaHCTBa-BpeMEHa, B KOTOPbIX, HECMOTPSA Ha
OTNnYMe paccmaTpmBaeMoro cobbiTusa OT TOro, KOTOPOE MMESI0 MECTO B AeNCTBUTENBHOM NPOCTPaHCTBE-
BpeMeHW, OENCTBYIOT Te e CaMble 3aKOHbl pm3unkn. HesicHo, 4yTo onpaBabiBaeT nogobHoe orpaHnyeHne
Hawero BoobOpaxeHwsi, HO, B MOOM cnyvae, ecnv OeWCTBYIOT Te >Xe caMble 3akOHbl (PU3NKKU, TO
paccmaTpuBaemoe cobbiTue He Mo2s10 6b1 BbiTb APYrM, MOTOMY YTO 3aKOHbl HEBYCMbICIIEHHO
onpenensioT ero, UCXoas 13 npeawecTByoLWEen nctopmun. Takum ob6pasom, npuwnocb 6bl NpeacTaBuTb U
Apyrytlo npefLwecTtsytolyto  uctopuio. Hackonbko apyryio? Mctopudeckoe crneacTtsne  Hallero
NPUAYMaHHOIO U3MEHEHUS KPUTUYECKU 3aBUCUT OT TOro, YTO Mbl Oyaem noapasymeBaTb Nog «MpoYMmu
paBHbIMK YCIOBUAMUY. A 3TO UMEET ABONHOW CMbICI, OT KOTOPOrO HEBO3MOXHO M30aBUTbLCS, MOCKOMNbKY
cywectByeT GeckOHe4YHO MHOro cnocoboB NpeAcTaBUTb Takoe nonoxeHve Bewen go 1830 roga,
koTopoe npwuseno 6bl k cmepTn Papages B 3TOM rogy. HekoTopble U3 3TUX BeLLe HECOMHEHHO NpUBEnu
Obl K yCKOpeHuto TexHuveckoro lNporpecca, a apyrue — K 3ameanenmio. K kakum ns H1x Mbl obpatiaemcs
B CBOEM BbICKa3blBaHUW «€C/IU... mo.. .»” YTO cuMTaeTcs «npounMu paBHbIMU YCroBuUsiMU»? Kak Gbl Mbl
HW CcTapanucb, Mbl He MpeycneeMm B YCTpPaHEHWM 3TOW [OBYCMbLICIIEHHOCTM B pamkax (uanku
npocTpaHCTBa-BpeMeHn. HeBo3moxHO usbexaTb Toro akra, YTo B MPOCTPAHCTBE-BPEMEHN B TOYHOCTU
0fiHO cobbITne MMeeT MeCTO B pearibHOCTH, a BCe ocTanbHoe — (haHTasuu.

Mbl BbIHYXAEeHbI coenatb BbIBOA, YTO B h3MKe NMPOCTPaAHCTBA-BPEMEHM YCMOBHbIE BbiCKa3biBaHWs C
NOXHbIMK nockinkamn («ecny 6l ®apagen ymep B 1830 rogy...») He NMeKOT cMbicna. JIOrMkM HasbiBaoT
TaKkve BbICKa3bIBaHWS yC/I08HbIMU 8bICKa3bi8aHUSIMU, rpomusopeyawuMu ghakmam, n onpeaenstoT ux
KaK TpaauMuMOHHO napafoKcallbHble. Bce mbl 3HaeM, 4YTO 3Ha4vaT TakKue BbICKa3blBaHUA, OOHAKO Kak
TOJNMbKO Mbl MbiITa€MCA TOYHO MU3NOXUTb UX CMbICI1, KaXXeTCA, YTO OH TYT Xe yrnety4dynBaeTca. McTouHnk
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3TOro napagokca He B JIOTMKE U He B NIMHIBUCTUKE, a B U3NKe — B NOXHOW dU3NKe NpOCTpaHCTBa-
BpeMeHn. dunsmyeckasl peanbHOCTb — 3TO He MPOCTPAHCTBO-BpeMsi. OTo ropasgo Gonbwasa n Gonee
MHoroobpasHas kaTeropusi, Mysbmueepc. B nepBomM MpubnAMXeHUM MyrnbTUBEPC NOA0OEH OrpOMHOMY
KONMYECTBY COCYLLECTBYIOLLMX M Mano B3aMMOAENCTBYIOLLMX NPOCTPaHCTB-BpeMeH. Ecnu npoctpaHcTBO-
BpeMsi NogobHO nayvke CHUMKOB, MPUYEM KaKAbI CHMMOK SBMSIETCSA BCEM MNPOCTPAHCTBOM B OAMH
MOMEHT, TO MyrfbTUBEPC NOoA06EH OrPOMHOM KONMEKUUN 3TUX nadek. [laxe 3T1o (Kak Mbl YBUAMM) HEMHOIO
HenpaBunbHoe wu3obpaxeHne MynbTMBEPCA YXe CNocobHO cornacoBaTtb MNPUYMHBI UM CEACTBUS.
Mockonbky B MynbTMBEPCE NOYTU ONpeaeneHHO eCTb HECKOMbKO BCENeHHbIX, B KOTopbiX Papanen ymep
B 1830 rogy, To oTcTan nu TEXHWYECKUN NPOrpecc B ITUX BCENEHHbIX OT Hallero TeXHUYEeCcKoro
nporpecca — BoMpoc akTa (KoTopbl ABNSeTCs 0OBLEKTUBHBLIM, XOTS €r0 U HEBO3MOXHO yBuAeTh). B
TOM, K KakKum BapuaHTaM Hallel BCEeNEeHHOM OTHOCUTCS NpoTmBopevallee daktam «ecnu 6ol Gapagen
ymep B 1830 rogy...», HET HMYEro NPOM3BOSIBHOrO: OHO OTHOCUTCA K meM eapuaHmam, KOmopble
delicmeumeribHO UMEKm Mecmo TAe-TO B MynbTuBepce. VIMEHHO 3TO YCTpaHsieT ABOWCTBEHHOCTD.
OO6palleHne kK BooOpaxaeMblM BCENEHHbIM He paboTaeT, MOTOMY YTO Mbl MOXEM NpeacTaBuTb Nodblie
)Xenaemble HamMu BCEJIEHHbIE B JTHOObIX XeflaeMblX HaMU COOTHOLIEHMsIX. HO B MynbTuBepce BCENEHHbIE
NMPUCYTCTBYIOT B OMNpPeAerieHHbIX COOTHOLLUEHUSIX, TaK YTO MMEET CMbICIT TOBOPUTb, YTO HEKOTOPbIE TUMbI
COOBbITUN «OYEHb PeaKM» UMM «OYEeHb YacTbl» B MYNbTUBEPCE M YTO HEKOTOPble COOLITUA crneadytoT 3a
apyrumm  «B  OonbluMHCTBE cnyvyaeBy». bonblwasi 4acTb NOrM4YeckM BO3MOXHbBIX BCENEHHbIX He
NMpUCyTCTBYEeT COBCEM — HanpuMmep, He CyLLUEeCTBYEeT BCENEHHbIX, B KOTOPbIX 3apsg 3MeKTpoHa
oTnuyanca Obl OT 3apsfa 3nekTpoHa B Hallel BCENEeHHOW UNu B KOTOpbIX He paboTanu Obl 3aKOHbI
KBAaHTOBOM U3MKU. 3akoHbl (PU3MKKM, K KOTOPbIM HesBHO obpaljaeTcsi npoTuBopevallee daktam
BbICKa3blBaHWE, — 3TO 3aKOHbI, KOTOpble AEWCTBUTENBHO paboTalT B OPYrMX BCEMEHHbLIX, 8 UMEHHO,
3aKoHbl KBaHTOBOW Teopun. CregoBaTeNbHO, BbICKA3blBAHWE «EC/IU...MO...» MOXHO onpeaerieHHo
MPUHATb Kak O3HavaroLlee, YTO «B DOMbLUMHCTBE BCENEHHbIX, B KOoTopbix ®apagen ymep B 1830 rogy,
TEXHMYECKNA NPOrpecc oTcTan oT Halweroy». B obuwem, Mbl MOXeM ckasaTb, UTO coObITue X sBNseTCs
NMPUYNHOM cobbITMSA Y B HalLel BCENEHHOW, ecnn kak X, Tak U Y NpoMcxoasT B Hallen BCENEHHOW, HO B
OONbLUMHCTBE BapMaHTOB HaLLen BCENEHHOM, B KOTOPLIX X HE NponcxoauT, Y Takke He MPOUCXoauT.

Cumsiox — <« Lynep-cHUMoN =>
{oAHH MOMEHT 8 0AHOR BCeAcHHON) e (oMK MOMEHT B MyasTHBepes)
(Bee MOMeHTH B OIHOR BCEJEHHON)

Puc. 11.6. Ecnu 66l MynbTrBeEpC ObiN KONNEKUmMen B3anmMoaencTBYHOLNX NPOCTPAHCTB-BPEMEH, TO
BpeMs MO nNpexHemy ObIno Obl NOCNefoBaTENbHOCTEI0 MOMEHTOB

Ecnu 6b1 mynbTMBepC BykBanbHO Obifl KOMMEKUMEN NPOCTPaHCTB-BPEMEH, KBAHTOBAas KOHLENuMs
BPEMEHM HMYEM He oTnuvanacb Obl OT knaccuyeckon. Kak nokasaHo Ha pucyHke 11.6, Bpemsa no-
npexHemy 6bino Bbl NocNefoBaTeNnbLHOCTLI0O MOMEHTOB. EAMHCTBEHHas pasHuua 3akniovanach 6bl B TOM,
YTO B KOHKPETHbI MOMEHT B MyNbTMBEPCE BMECTO OAHOMN BCENEHHOM CyLlecTBOBano Obl MHOXECTBO.
dusmyeckan peanbHOCTb B OnpeaeneHHbit MOMeHT 6bina Obl, B 4EACTBUTENBHOCTU, «CYNepP-CHUMKOMY,
COCTOSILLIMM M3 CHMMKOB MHOMMX pPasfMyHbIX BapuvaHTOB BCEro MpocTpaHcTBa. Bca peanbHoOcTb Bce
Bpemsi Obina Obl Mavkon BCEX Cynep-CHMMKOB, TaK e, KaK Kraccuyecku oHa Obina naykom CHUMKOB
npocTpaHcTBa. M3-3a KBAHTOBOW MHTepdepeHUnn Kaxabl CHUMOK yxe He onpegensncs 6bl NONHOCTbIO
npeablayLLUMMN CHMKaMK TOrO >Xe CaMOoro MPOCTpaHCTBa-BpeMeHu (XoTa NpubnmantensHO onpeaensncs
Obl, NOTOMY YTO Knaccuyeckas hvsuka 4acTo ABMASETCA XOPOLUUM MPUBmKEHMeM KBaHTOBOW OU3UKN).
OpHako CynepCcHUMKW, HayuHas C onpedeneHHOro MOMEHTa, MOMHOCTbI0 M TOMHO onpeaensnucb Obl
npegbigywmmMm  cynep-cHMMkamn.  ABCOMIOTHBIM  OeTepMUMHU3M  He nopoaun  ©Obl abCconoTHyo
npeackasyemocTb, axe B MpuHUMME, NOTOMY YTO Afs NpeAackasaHus HeobXOAMMO 3HaHue TOro, 4To
NMPOU30LLNO BO BCEX BCEMEHHbIX, a Kaxaas Halwla KOonus MOXeT HanpsiMyto BOCTNPUHUMATL TOMbKO OAHY
BCEMNEeHHy. TeM He MeHee, YTO KacaeTCs KOHLEnuun BpeMeHW, PUCYHOK NOYTU HUYEM He oTnunyancs 6ol
OT NPOCTPAHCTBA-BPEMEHN C NOCNEA0BATENbHOCTLI0O MOMEHTOB, CBA3aHHbLIX AETEPMUHUCTUHECKUMN 3a-
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KOHaMu, TOMbKO B KaXabli MOMEHT MpOMCXoamno Obl Gonblue cobbITUA, HO BONBLUMHCTBO UX ObiNo Obl
CKpbITO OT fntobon konum Nboro HabngaTens.

OpHako MynbTMBEpPC YCTPOEH He cOBCeM TaK. PeanbHasd KBaHTOBasi TeOpUs BpPEMEHU — KOTopasd
Takke Oblna Obl KBAHTOBOW Teopuew rpaButauMnm — Obifla MyYUTENbHOW M HELOCTUTHYTOW LEenbio
TEOpeTUYECKOW (DU3NKN B TEYEHUE HECKONBbKUX OECATUNETUA. Ho Mbl yXe OOCTaToOYHO 3HaeM O HeW,
4YTOObl MOHMMATb, YTO HECMOTPS Ha COBEPLUEHHO AETEPMUHUCTMYECKUA XapakTep 3aKOHOB KBAHTOBOW
PU3MKN Ha YPOBHE MYNbTUBEPCA, 3TN 3aKOHbI HE pa3densitoT MyNbTUBEPC, KaK 3TO MOKa3aHO Ha PUCYHKe
11.6, Ha oTOenbHble NPOCTPAHCTBA-BPEMEHA WUMU HA CYMNEpP-CHUMKWU, KaXKObl U3 KOTOPbIX MOMHOCTLIO
onpegensieT Bce ocTanbHble. TakMm o00pa3oM, Mbl 3HAaeM, YTO Kraccudeckasi KOHLENUUS BPEMEHUN Kak
nocnegoBaTeslbHOCTU MOMEHTOB HE MOXET OblTb UCTMHHOW, XOTsl OHa M obecneymBaeT xopollee npu-
GnvxeHne Npu MHOMMX 06CTOATENBCTBAX — TO €CThb, BO MHOMMX 06MacTsiXx BCENEHHON.

YUT06bl NOHATHL KBAHTOBYIO KOHLUEMUMIO BpeMeHMW, MpeacTaBuMM, YTO Mbl pa3pe3any MynbTUBepC Ha
MHOXECTBO OTAEfbHbIX CHMMKOB TOYHO TaK e, Kak Mbl Aenanu 3To C NpocTpaHCTBOM-BpemeHeMm. C
MOMOLLBbIO Yero Mbl MOXEM CHoBa ckneutb ux? Kak u paHblie, 3aKkOoHbl (OU3NKNM N BHYTPEHHMWE
hm3nYecKkme CBOWCTBA CHUMKOB SBNSANOTCA €OMHCTBEHHbIM npuemnemblM kneem. Ecnm 6bl Bpems B
MynbTuBepce ObINo NocrneaoBaTENbHOCTEIO MOMEHTOB, AOMKHA 6Bbina Obl cyllecTBOBaTb BO3MOXHOCTb
pacno3HaBaHWs BCEX CHWMKOB MPOCTPAHCTBA B AaHHbIN MOMEHT, CMIOBHO Mbl cobvpaem ux B cynep-
CHMMOK. HeyamBumTenbHO, okasblBaeTCs, He CyllecTByeT cnocoba caenaTb 310. B MynbTuBepce CHUMKM
He MMEeT «BpPeMeHHbIX neyaten». He cyllecTByeT Takoro MOHSATUSA, YTO CHUMOK U3 OpYron BCENeHHON
OKasblBaeTCH «B TOT e CaMbll MOMEHT» onpefeNneHHbIM CHUMKOM B HalLen BCENeHHOWN, NOCKOMbKY 3TO
ONsiTb HESIBHO Bblpaxarno Obl, YTO BHEe MynbTMBEpCa CyLIECTBYIOT BpPEMEHHblE paMKu, OTHOCUTESbHO
KOTOpPbIX NPOMCXOAST BCe COobbITMA B MynbTnBepce. TakMx paMoK He CyLlecTBYyeT.

CnepoBartenbHO, He cywecTByeT yHOAMEHTANbHOrO pasrpaHnYeHus Mexay CHUMKaMu Opyrux
BPEMEH M CHUMKaMu Opyrnx BCENeHHbIX. B aTom un 3akntoyaeTcsa ocobbii CMbICNT KBAHTOBOW KOHLIEMLMMK
BPEMEHM:

,El,pyrl/le BpemMeHa — 3TO BCero nuulb ocobble npegcraBuTeNnn Apyrnx BCEJIE€HHbIX.

OTO NoHMMaHuWe BhepBble MOSIBUNOCH M3 PaHHUX UCCNeAOBaHUM KBaHTOBOW rpaBuTaumm B 1960-x
rogax, B YacTHocTu, u3 pabotsl Bpanca [le Butta, HO HacKONbLKO MHe M3BECTHO, B 00LLEM cry4dae Obino
ccpopmynuposaHo Tonbko B 1983 rogy doHom lNengxem n Bunbamom BytepcoM. CHUMKM, KOTOpbIE Mbl
HasblBaeM «ApPYrMMU BpEMEHAMM B HaLlel BCENEHHOM» OTMMYAOTCA OT «APYIrMX BCEMEHHbIX» TOMbKO C
Hallen NepcrnekTyBbl, U TOMbKO B 3TOM 3aKOHbl (PU3UKM OCOOEHHO TECHO CBSI3bIBAOT MX C HaLIUM
cHuMKoMm. CriegoBaTeNnibHO, Hall CHUMOK COAEPXWUT Hambonblimnm obbeM CBUOETENLCTB MMEHHO O
CyLLIECTBOBAHMM 3TUX CHUMKOB. 10 3TOM Mpu4MHE Mbl U ODHapyXunn ux 3a TbICAYM NET OO0 TOro, Kak
OTKPbIfIA OCTaBLUYOCA 4YacTb MyrbTMBepca. KoTopas, Mo CPaBHEHUIO C HUMW, OYEHb He3HayuTenbHO
B3aMMOeNCTByeT C Hamu 4Yepe3d addpekTbl uHTepdepeHumMn. [Ons Toro 4tobbl roBoputb 06 3TUX
CHMMKax, Mbl CO34anu cneumnanbHble A3bIKOBble KOHCTPYKUMM (Npownble n Bygywme chopmbl rnaronos).
Mbl Takke npuaymanu gpyrue KOHCTPYKUMWM (Takume Kak BbICKa3blBaHUS «ecC/u... mo...», YCNOBHblE U
cocnaraTenbHble hOpPMbI rNarornos), YTobbl rOBOPUTL O APYrMX TUMax CHUMKOB, axe He 3Has o6 ux
cylwiectBoBaHUN. TpagUUWOHHO Mbl OTHOCUNWM 3TW ABa TUMNa CHUMKOB — [OpyrMe BpeMeHa u apyrue
BCENeHHble — K abCoMTHO pasfnMYHbIM KOHLENTyanbHbIM KaTeropusiM. Tenepb Mbl BUAMM, YTO 3TO
pasnuuyne HeobsiI3aTenbHO.

Tenepb npogomkmm npeobpasoBaHWe Hawwx MOHATMM O MynbTuBepce. Cenvac B Hawen rpyge
ropasgo 6onblue CHMMKOB, HO JaBalTe CHOBa Ha4yHEM C OTAENbHOr0 CHMMKa OOHOW BCEMEHHOW B OAMWH
MOMeHT. Ecnn Mbl certvac noviiem B rpyae Apyrme CHUMKKU, O4eHb NOXOXUE Ha UCXOAHbLIN, Mbl OBHapy-
XXMM, YTO 3Ta rpyga BecbMa OTNMYaeTcs OT pa3obpaHHOro NpocTpaHCcTBa-BpemeHu. Bo-nepBbix, Mbl
Haxo4MM MHOrO CHMMKOB, KOTOpble abContoTHO MOEHTUYHbI UCxogHOMy. B perictBuTenbHOCTH, niobon
CHUMOK, KOTOpbI BOOOLLE NpPUCYTCTBYET, NpUCYTCTBYeT B OGECKOHEYHOM MHOXecCTBe Konmun. Takum
06pa3oMm, NMeeT CMbICI CMPOCUTb HEe CKOMNbKO CHUMKOB 06ragaloT TakuM-TO CBOMCTBOM, a TOMbKO Kakasi
yacmb GECKOHEeYHOro Konuyectsa CHMMKOB obnagaeT aTum cBowicTBOM. Pagwm kpaTtkoctu, roBopsi o6
OonpedeneHHOM «KONMMYecTBe» BCENEHHbIX, S BCerga noapasymeBalo onpeferieHHyl YacTb oT obuiero
KONnyecTBa B MyrbTuBeEpCe.

Ecnu, kpome sapuaHmos MeHs B pYrMX BCENeHHbIX, CyLecTBYOT U MHOrouMcneHHble MOEHTUYHbIE
Koruu MeHs, koTopasi U3 HUX A? BesycrnoBHO, 1 — 3To Bce OHW. Kaxkagasi M3 HUX TOMNbKO YTO 3afdana aToT
BOMPOC, «KOTOpasi U3 HUX A?», U MO0 UCTUHHBIN CNoco6 OTBETa Ha 3TOT BOMPOC AOIMKEH AaTb KaXKaow
M3 HUX OOMH U TOT Xe oTBeT. lNpUHATb, YTO BOMPOC, KaKOW M3 UOEHTUYHBLIX KOMWIA SIBNSIOCH S, UMeeT
(hbV3NYECKMIN CMBICT, 3HAYUT MPUHSATb, YTO BHE MyrbTMBEpPCAa CYyLIECTBYET Hekasi cucTema oTcyeTa
OTHOCUTENbHO KOTOPOM MOXHO [AaTb OTBET — «5 — TpeTbsa Konus crnesa... ». Ho kakoe MoxeT BbiTb
«I11eBO», U YTO 3HAUYUT «TpeTuii»? MoaobHas TepMUHOMOMMA UMeEeT CMbICH, TOMNbKO ecn NpeacTaBuTb,
YTO CHUMKM MEHSI BbICTPOEHbl B Pa3MUYHbIX MOMOXEHUSAX B HEKOTOPOM BHELUHEeM npocTpaHcTee. Ho

135



www.koob.ru
MynbTMBEPC CYLLEeCTBYeT BO BHELUHEM MpPOCTpaHCTBE He 6ofblie YeM OH CYLIEeCTBYET BO BHELLUHEM
BPEMEHU: OH COLEPXMWT BCE CYLIECTBYHLLEe MNPOCTpaHCTBO M BpeMsi. OH MpPOCTO CyLEeCTBYET, U
U13NYECKM OH ABMSIETCS BCEM, YTO CYLLECTBYET.

KsaHTOBas Teopus B oOLleM crnyyae He onpefensieT, YTo NPOM30MaeT Ha KOHKPETHOM CHMMKE, Kak
37O AenaeT u3mKa NpocTpaHCTBa-BpemMeHn. BmecTo aToro oHa onpegensieT, kakas YacTb BCeX CHUMKOB
B MynbTuBepce OyaeT obnagaTb AaHHbIM CBOMCTBOM. [0 3TOW npuuMHe, Mbl, XWUTenu MyrbTuMBepca,
MHOrA4a MOXeM [fenaTb TOMbKO BEpPOSATHOCTHble NpeAckasaHus, daXe HeCMOTps Ha TO, Y4TO TO, YTO
npousovgeT B MynbTUBEPCE, MOMHOCTLIO onpedeneHo. peanonoXum, Hanpumep, YTo Mbl NOAGpPOCKMU
MOHETKY. TunnyHoe npefckasaHne KBaHTOBOW Teopun MOrfno 6bl ObiTb, YTO ecau Ha onpeaerieHHOM
KONM4yecTBe CHMMKOB MOHeTKa Obina 6bl 3adukcmMpoBaHa BpallarlLlenca onpegeneHHsiM obpasom, a
Yyacbl gaBanu 6bl onpegeneHHble NoKasaHws, Mo Takke cylecTBoBana bbl MOMOBMHA 3TOrO KONMYecTBa
BCeMeHHbIX; B KOTOPbIX Yacbl Aasanun 6bl 6onee nos3gHue nokasaHws, a MOHeTKa ynana Obl «opriom»
BBEPX, W BTOpas MonoBuMHa, B KOTOPOW 4Yackl AaBanu 6ol 6onee nosgHWe nokasaHusi, a MOHETKa ynana
Obl «peLLKon» BBEPX.

PucyHok 11.7 nokasbiBaeT HeGOMbLUYO 00nacTb MynbTUBEPCA, B KOTOPOM NPOUCXOOAT 3TU COObITHS.
[axe B 3Toh Hebonbwon obnactn HeobxoouMMoO MnokasaTb MHOTMO CHMMKOB, MO3TOMY Mbl MOXEM
BblOEeNNTb Ha Ka)K,D,bIVI CHMMOK TOJIbKO OAHY TOYKY AnarpamMmmbl. Bce CHUMKW, Ha KOTOpPble Mbl CMOTPUM,
cogepkaTt Yacbl HEKOTOPOro CTaHAApTHOro Tuna, a AvarpaMma OpraHu3oBaHa Tak, YTO BCE CHUMKU C
KOHKPETHbIMU NOKa3aHMAMMN 4acCoB MOABNAOTCA B BMOE BEPTUKalIbHOro CTOJ'I6LI,a, a NokKa3aHuda 4acoB
yBenuuuBaeTcs crieBa HanpaBo. Korga Mbl Begem B3rnsg BOONb NtoGOM BepTUKaNbHOW NUHUM Ha
anarpamme, He BCE CHUMMKW, KOTOpble Mbl MPOXOAUM, pasnuuyHbl. Mbl npoxogum 4epes3 rpynmnbl
WOEHTUYHbIX CHUMKOB, Kak yKa3biBaeT TeHb. CHUMKA C caMbiMM pPaHHUMW MOKA3aHUSIMW 4acoB
pacnosioXeHbl Ha NEBOM Kpato guarpammbl. Mbl BUOAUM, Y4TO Ha BCEX 3TUX CHUMKAX, KOTOPbIE ABMSAOTCS
MOEHTUYHBIMW, MOHETKA BEPTUTCA. Ha npaBom Kpato guarpammbl Mbl BUOAWM, YTO HA NOMOBUHE CHUMKOB C
caMblMX MO3AHMMM MOKa3aHWsAMM YacoB MOHETKa ynana «OopfioM» BBEPX, @ Ha OpPYron NosioBUHE —
«peLukon» BBepX. Bo BCEMEHHbIX C MPOMEXYTOYHBIMU MOKA3aHUAMW YACOB MPUCYTCTBYIOT BCEMEHHbIE
TpPex TUMOB B COOTHOLLEHWNW, KOTOPOE U3MEHSIETCS B 3aBMCMMOCTU OT NMOKa3aHWIN YacoB.

[Mpeackasyemoe
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YeenuuyeHde nokasaHHy 4acos

Puc. 11.7. Obnactbe MynbTMBEpCa, COAEpKaLLas BpaLLatoLLycs MOHETKY. Kaxxgas Todvka guarpammbl
npeacTaBnseT oAvH CHUMOK

Ecnn 6b1 Bbl npucyTcTBOBany B m3obpaxeHHoN obnactu MynbTMBeEpca, BCe BallM KOMUWM cHavana
Bmnaenu 6bl, YTO MOHeTKa BpallaeTcd. 3aTtem, NofioBMHa BalUMX KOMUIA yBuaena Obl, YTO MOHeTKa ynana
«OpnomM», a Apyras nonosuHa ysmaena 6Obl, YTO OHa ynana «peLukon». Ha HEKOTOPOM NPOMEXYTOYHOM
3Tane Bbl yBuAeNnu 6bl MOHETKY B COCTOSIHUW, B KOTOPOM OHa BCe elle Haxogwunacb Obl B OBMKEHUN, HO
13 KOTOPOro MOXHO 6bINo Gbl NpeackasaTb, KAaKoW CTOPOHON OHa ynageT. ATO pasfeneHne NaeHTUYHbIX
Konunm Habniogatens Ha HEMHOrO OTMMYHbIE BEPCUM OTBETCTBEHHO 3a CyOBEKTMBHO BEPOATHOCTHBIN
XapaKkTep KBaHTOBbIX npeackadaHun. [eno B Tom, 4TO ecnu Gbl Bbl CNPOCWUM B CAMOM Hadarne, Kakow
pesynbTaT nogbpacbiBaHUA MOHETKM BaM MpeacTouT yBuaeTb, OTBeT Obin Obl, YTO 3TO CTPOro
Henpeackadyemo, NOCKOMbKY MOMOBMHA BalUMX KOMWK, 3adaloLmx 3TOT BOMpPOC, yBuaena 6bl «opnar», a
BTOpas NofioBMHa — «peLLKY». Takoe NOHATME, KaK «Kakasi NonoBuHa» yeuaena Obl «opnay, cyuiectsyeT
He Oonblle, YeM OTBET Ha BOMPOC «KOTOPbIN U3 HUX A?». B npakTuyecknx uensx Bbl MOrMM Obl
paccmaTpuBaTb 3TO Kak BEpPOATHOCTHOE mnpefckasaHwe Toro, 4yto B 50% cnyvyaeB MoHeTa ynageT
«Oopromy, a B octaBLumxcs 50% crny4aeB — «peLuKon».

JeTepMuHM3M KBaHTOBOW Teopum MOAOBHO AeTePMUHU3MY KIacCMYEeCKOW (PU3MKM AeNcTBYeT Kak
Bnepeq, Tak U Hasag BO BpeMeHu. /13 coCTosiHMA COBMECTHOro Habopa CHUMKOB «OPOB» U «peLLek» npu
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bonee NO3gHUX MOKa3aHUSIX YacoB Ha pucyHKe 11.7 NOMHOCTbLIO ONpeaenseTcs COCTOSHNE «BpaLLEHUSA»
npu 06onee paHHUX MoKa3aHMAX 4YacoB, M HaobOpoT. TemM He MeHee, C TOYKM 3peHust nboro
HabniogaTens, uHdpopmaumsi TepsieTca B npouecce nogbpacbiBaHuss MOHeTKW. [lockonbky, roe Obl He
Haxogurcst HabnogaTenb, NOMNy4YalLWNn BNeYyaTNIeHNe COCTOSIHUS «BpaLLEHMS» MOHETKNU, KOHEYHOE COB-
MECTHOE COCTOSIHME «OpJIOB» U «pPEeLIeK» He COOTBETCTBYET NOOOMY BO3MOXHOMY BrevaTneHuro
HabntogaTtensa. CnegosatenbHo, HabnogaTens Npu 6onee paHHMX NOKa3aHWSIX YaCcoB MOXET HabnaaTtb
3a MOHETKOWN 1 npefckasaTb ee byayliee cocTosdHME, a Takke nocnegyrmne cybbekTuBHbIE BEPOATHOC-
T™M. Ho Hu ogHa u3 6Gonee no3gHUX Konur Habnwogatens He MOXeT HabnwogaTe WHgopmaumio,
HeobXo4MMYyl0 AN BOCCTAHOBIEHMSI COCTOSIHMSI «BpPaLLEHUsI», MOCKONbKY 3Ta MHopMauus K ToMmy
BpeMeHU pacnpefenseTtcd Mexay [OByMsi TUMamMmuM  BCENEHHblX, 4YTO JdenaeTr HeBO3MOXHbIM
BOCCTAHOBIIEHME, UCXOOS U3 KOHEYHOIO COCTOSIHUSI MOHETKWN. Hanpumep, ecnv Mbl 3HaeM TOJSbKO TO, YTO
MOHETKa ynana «OoprfioM», 3a HECKOITbKO CEKyHA [0 3TOro MOrfo HabnwgatbCA COCTOSIHME, KOTOpOoe
HasBall «BpalleHMeM», UM MOHEeTKa Morfa BpallaTtbCsl B NMPOTMBOMOSIOXHOM HamnpaBfeHuu, UM Bce
BpeMs nexaTb «opfiom». B gaHHOM crydyae He cywecTByeT BO3MOXHOCTM BOCCTAHOBIIEHUS, Aaxe
BEPOSATHOCTHOrO BOCCTaHOBNEHUsl. bonee paHHee COCTOsIHME MOHETKU OnpeaensieTcsl He NpocTo bonee
NO3AHMM COCTOSIHMEM CHMMKOB «Opria», 8 COBMECTHbIM COCTOSHMEM CHMMKOB «OpJia» U «PELLKNY».

JTO H eCTh
T AT -
SESSOHEE| _—TlpocTpaHcTao-BpeMa?

Puc. 11.8. NocnegoBaTtenbHOCTb CHAMKOB C yBeIlmiM4eHnem BpemMeHn He obsi3aTeNbHO ABNSAETCA
NpoOCTPpaHCTBOM-BpeMEHEM

Niobas  ropusoHTanbHas  fNUHWSA, MpoBedeHHas no  pucyHky 11.7, npoxoauT  4epes
nocrneaoBaTeflbHOCTb CHUMKOB C YBENUYEHMEM rnoKasaHuin YacoB. MoxeT BO3HWKHYTb cobnasH gymaTb O
Takow NIMHMM — KakK Ta, KOTopas nokasaHa Ha pucyHke 11.8, — Kak 0 MpOCTpaHCTBE-BPEMEHU, a O BCEWN
avarpaMmme kak O nadvke npoCTPaHCTB-BPEMEH, MO OOHOMY Ha Kaxkaylo MO4oOHyl0 nuHuio. U3 pucyHka
11.8 ™Mbl MOXeM BbIBECTW, 4YTO MNPOUCXOAUT B  «MNPOCTPAHCTBE-BPEMEHUY», ONpeaerieHHOM
rOPU3OHTaNbHON nUHWEN. B TeyeHwe Kkakoro-To nepuoga BpPEMEHW OHO COLEPXWUT BpaLlaloLLyocs
MOHeTKy. 3aTeM, B TeYeHue cneayoLwero nepmoga OHO COAEPKUT MOHETKY, KOTopas ABMXETCH Tak, YTo
MOXHO npefckasaTb, YTO OHa ynageTt «opromM». OgHako nosgHee, HanpPoTUB, OHO COAEPXUT MOHETKY,
KOTOopas ABWXKETCH Tak, YTO MOXHO npefckasaTb, YTO OHa ynafeT «pPeLUKon», U, B KOHLE KOHLOB, OHa
AEeNCTBUTENbHO NagaeT «peLukon». OgHako 3To BCEro Nullb HEAOCTaTOK AuarpaMMbl, Kak g yxe ykasan B
rnaee 9 (cMm. pucyHok 9.4, cTp. 215). B aToM cnyyae 3akoHbl KBAHTOBOW MEeXaHWKU MpeacKkasbiBaloT, YTO
HW oauH Habnpatenb, KOTOPbIA MOMHWT, Y4TO BMOEN MOHETKYy B COCTOSHUM «Npeackasyemoro
MOSIBNEHUS Opria» He MOXET yBUAETb €€ B COCTOSIHUM «PELUKM»: 3TO M OnpaBgbiBaeT TO, YTO, Npexae
BCEro, Mbl Ha3blBaem 3TO COCTOSIHME «NpefckasyembiM nosiBiieHnemMm opna». CnepgosaTenbHO, HU OAWH
Habniogatene B MynbTvBepce He y3Han Obl COObLITUS B TakoM BWAE, B KakOM OHW MPOUCXOOSAT B
«MPOCTpaHCTBEe-BpEMEHN», ONpedeneHHoM nuHven. Bce aTo noateBepxgaeT TO, YTO Mbl HE MOXEM
CKIEeUTb CHUMKM NPOM3BOSIbHO, Mbl MOXEM CKIIEUTb UX TOMbKO TaK, YTOObl OTPa3nTb OTHOLLUEHUS MEXAy
HUMUW, onpefdensieMble 3akoHamy U3nKU. CHUMKM, pacnonoXeHHble BAOMb NMHUKM Ha pucyHke 11.8,
HeJoCTaTOMHO B3aMMOCBS3aHbl, YTObbl onpaBaaTh UX obbednHeHne B OOHY BCerneHHy. BepoaTHo, oHM
NOSIBNAITCA B MOPsiAKe YBENMYEeHWUsl NokasaHWiA 4acoB, KOTOpble B rpocmpaHcmee-epemeHu bbinn Obl
«BPEMEHHOW neyvaTbio», [OCTATOYHOM Ans MOBTOPHOW COOpKM npocTpaHcTBa-BpemeHun. Ho B
MynbTUBEPCE CIMLUKOM MHOIO CHMMKOB, YTOObl TOMbKO MOKasaHus 4acoB MOMMM pPa3MecTUTb OAWH
CHUMOK OTHOCUTENnbHO Apyrux. YTobbl caenatbh 3TO, HaM HeObBXoAMMO paccMOTPETb CIOXHYH AeTarnb:
KaKve CHUMKW onpeaenstoT Kakve.

B dusmke npocTtpaHcTBa-BpemMeHn Nnobor CHUMOK onpegenseTca nobbiM agpyrum. Kak s yxe ckasarn,
B MynbTuBepce, B o6LLem crnyyae, 3To He Tak. OBbI4HO COCTOSIHME OAHOW rPYNMbl MOEHTUYHBIX CHUMKOB
(Hanpumep, Tex, B KOTOPbIX MOHETKa «BpallaeTcsi») orpefenseT COCTOSIHME pPaBHOrO Konuvyectsa
pa3nMYHbIX CHUMKOB (HanpumMep, CHUMKOB «Opray» U «peLuku»). M3-3a cBoricTBa 06paTMOCTN BpeMeHHU,
NpUCyLLEero 3akoHam KBaHTOBOW (u3uku, obLiee, MHOrO3Ha4yHOe COCTOsSIHWE NocredHen 2pyrinbl Takke
onpegensieT coctosHne neponi. OgHAKO B HEKOTOPbIX 00nacTsX MyfbTMBEpPCa U B HEKOTOPbIX 06MnacTax
MPOCTPaHCTBA CHMMKM HEKOTOPbIX (U3NYEeCKMX OOBEKTOB Ha HEKOTOpOe BpeMsi COCTaBMsAOTCA B
LIeNnoYKM, Kaxkgoe 3BEeHO KOTOpPbIX onpeaenseT Bce ocTasnbHble B XxopolweM npubnwkenun. CtaHaapTHbIM
npumepom Morna 6bl cTaTe NocnenoBaTenlbHOCTb CHUMMKOB COMHEYHOW cucTemMbl. B Takmx obnactax
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3aKOHbl Kraccuyeckon usmku SBNSAOTCA XOPOLIMM NPUONMKEHMEM KBAHTOBbLIX 3aKOHOB. B Takmx
obnactsax M MecTax MyNnbTUMBEPC AEWCTBUTENbHO BbIMMSAMT Kak Ha pucyHke 11.6, B Buae Habopa
NMPOCTPaHCTB-BPEMEH, M Ha TakOM YPOBHE MNPUONMXKEHUs] KBAHTOBas KOHLEMNUUS BPEMEHU CBOAUTCHA K
Knaccmdeckon. MOXHO BbISBUTb NPUONU3UTENBHYIO pasHULY MEXAy «pasfUYHbIMKU BpeMeHamm» U
«PasnMYHbIMU BCENEHHBIMWUY, @ BPEMSI — 3TO NPUBINM3NTENBHO NOCeaoBaTENbHOCTE MOMEHTOB. Ho 31O
nNpubnmxeHne HUKOr4a He BblaepXmBaeT Gonee geTanbHOro UccrneaoBaHUs CHMMKOB, B3rnsda Aaneko
Brepen Unu ganeko Hasaj BO BpeMEHU, UNu B3rnsiAa Aaneko B MyrnbTUBEPC.

Bce akcnepvmMeHTanbHble pesynbTaThl, KOTOPbIMW Mbl pacrnofniaraeM B HacTosillee Bpems,
COBMECTUMbI C TEM NPUOMMKEHMEM, YTO BpeMS — 3TO MOCNEeAOoBaTENbHOCTb MOMEHTOB. Mbl He
oXugaem, 4YTo 3TO NPUBNMKEHNE He BbIAEPXKMT Kakoro-Hnbyab npeackasyemMoro 3eMHOro aKCnepuMeHTa,
OAHaKO TEOPUS rOBOPUT HaM, YTO OHO JOJDKHO CUMIbHO MOCTPadaTh B OnpenerieHHbIX Bugax pmsmyecknx
npoueccos. lMepBbl — 3TO Havano BceneHHou, bonbwon B3pbiB. B cooTBeTCTBUM C Kraccu4eckown
un3mKon BpeMs Havyanocb B TOT MOMEHT, KOrga npocTpaHCcTBO 6bino 6eCKOHeYHO NAOTHBLIM U 3aHUMarno
TONbKO OAHY TOYKY, a 0 3TOr0 MOMEHTOB He ObIno. B cOOTBETCTBUU C KBAHTOBOW (PU3UKOW (HACKOMbKO
HaMm W3BECTHO) CHMMKW, OYeHb Onuskme k bBonblwomy B3pbiBy He pacnonoXeHbl B Kakom-nvbo
onpegeneHHom nopsake. CBOMCTBO BPEMEHM KaK MOCneaoBaTerbHOCTU HaunHaeTcss He npu bonbliom
B3pbiBe, a Heckonbko no3gHee. B npupoae Bellern He MMEET CMbIcna crpalmBaTth, HACKOMbLKO MO3OHeeE.
Ho Mbl MOXeM ckasaTb, YTO CaMble paHHUE MOMEHTbI, KOTOPbIE, B XOPOLUEM NPUONKEHNN, SBNAIOTCA
nocrnegoBaTenbHbIMU, UMENU MecTo rpybo, B COOTBETCTBUM C IKCTPAMONALMEN KITACCUYECKON (PU3UKM,
yepes 10 cekyHp (epems lNnaHka) nocne bonbLuoro B3pbiBa.

BTopoit 1 o4eHb NOXOXWiA BUA NpoBana nocreqosBaTenbHOCTU BPeMEHU, BUAMMO, NPOM30MaeT BHYTPU
YepHbIX AbIp W NPU KOHEYHOM MOBTOPHOM paspyLleHUn BceneHHoi («Bonbwom Cxatuny), ecnv TakoBoe
npomsoinaeT. B oboux cryyasix Matepusi CoXmeTcss OO GEeCKOHEYHOM MIOTHOCTM B COOTBETCTBUM C
Krnaccuyeckoin usukoi, kak npu Bonblwiom BapbiBe, M pe3ynbTUpYIOLIME paBUTALMOHHbLIE CUIb
pa3opBYT CTPYKTYPY NPOCTPaHCTBa-BpEMEHN.

Kcratu, ecnv Bam korga-nn6o Gbino MHTepecHo, YTo npoucxoauno Ao Bonbluoro B3pbiBa unu 4to
npousonaeT nocne Bonblioro CxaTus, ceitdac Bbl MOXeTe yTpaTUTb 3TOT UHTepec. [Moyemy CroXHO
NpUHATL, YTo Ao Bonbluoro B3pbiBa He 6biNo, a nocne bonbloro Cxatus He 6yaeT MOMEHTOB, TaK YTO
TaM HW4YEro He NPOMCXOOUT WM He cyllecTByeT? [loToMy 4TO TPyAHO NpeacTaBUTb, YTO BpPeEMS
OoCTaHaBnMBaeTcs Unu 3anyckaetcs. Ho Bedb Bpemsi He OOIMKHO OCTaHaBNMMBaTbCA WM 3amnycKaTbes,
MOCKOMbKY OHO He ABWKeTcs BoobLle. MynbTMBEPC He «HauMHaeT CyLLecTBOBaTb» UMK «He npekpallaeT
CYLLIECTBOBATbY: 3TV TEPMIMHbI NpeanoiaraloT NOTOK BpeMeHW. Tonbko NpeAcTaBrieHne noToka BpeMeHU
3acTaBMseT Hac MHTEPeCcoBaThCs, YTO BbINO «40» UMK YTO BYAET «Mocne» Bcei peansHOCTy.

B-TpeTbux, cuuTaeTcd, 4YTO B CyOMMKpoOCKONMYeckoM Maclutabe KBaHTOBble 3(dpekTbl CHOBa
AebopMUPYIOT U PasopBYT CTPYKTYPY MPOCTPaHCTBa-BPEMEHW, U YTO TakMe 3aMKHYTble LMKIbl BpeMeHU
— B [OEWCTBUTENBHOCTM, KPOXOTHblE MalUMHbl BPEMEHW, — CYLLECTBYOT B 3TOoM macwTabe. Kak Mbl
yBMOUM B Criedyloleli rnase, nNpoBasn MnocrefoBaTeNnlbHOCTM BPEMEHM TAKOro poda Takke uanyecku
BO3MOXeH B GorblioM maclitabe, 1 BOMpoC O TOM, MPOU3oAaeT N OH BOGNU3M TakuMx OOBLEKTOB, Kak
BpaLLlaloLLMecs YepHble Ablpbl, OCTAETCH OTKPbIThIM.

Takum 06pa3om, XOTA Mbl U HE MOXEM elle 0BHapyXMTb HU OAMH U3 3TUX 3QPEEKTOB, HALLUK Ny4lume
TEOPWU YXKE TOBOPAT HaM, YTO (M3NKa NPOCTPaAHCTBa-BPEMEHN HU B KOEM Crlydyae He SIBNAETCSH TOYHbIM
onucaHnem pearnbHOCTU. Kakum Gbl XOpOoWMM HU ObINlo NpUbnnkeHue, B peanbHOCTU BPEMS AOSHKHO
OblTb DyHOAMEHTaNbHO OT/IMYHLIM OT JIMHEMHOW nocnefoBaTeNbHOCTY, nNpeafiaraemMoin 3apaBbiM
cMbicrioM. TeM He MeHee, BCe B MyNbTUBEPCE ONpeaensieTcs NoYTh Tak e KEeCTKO, Kak U B Kraccuyec-
KOM MpOCTpaHCcTBe-BpeMeHu. Ybepute oauMH CHUMOK, M OCTaBLUMECS TOYHO onpenensTt ero. Yoepute
60/1bWYH Yacmb CHUMKOB, U OCTaBLUEECS MEHbLUMHCTBO MO-MPEXHEMY MOXET OrnpedenuTb Bce, YTO
ybpaHo, Tak e, Kak OHO [enaeT 3TO B NPOCTpaHCTBe-BpeMeHu. PasHuua 3aknioyaeTcs TOMbKo B TOM,
YTO, B OTMMYME OT NPOCTPaAHCTBA-BPEMEHM, MYMNbTUBEPC HE COCTOWUT U3 B3aMHO OMNpeaensomnx croes,
KOTOpble A Ha3Bamn CynepcHUMKaMy MU KOTOpble MOXHO Bbifio Gbl cUMTaTb «MOMEHTaMU» MynbTUBEpCa.
OT0 crnoXxHas MHOromepHas Mo3sawka.

B 91O MO3aM4yHOW BCENEHHOW, KOTOpas HW COCTOMUT M3 MOCNefoBaTENlbHOCTU MOMEHTOB, HU
paspellaeT MnoToka BpeMeHW, OObligeHHasa KoHuenuust [puurHbl M CNeAcTBUMS MMEET COBEPLUEHHbIV
cmbicn. [pobnema MPUYMHHO-CIIEOCTBEHHOIO OTHOLWIEHMS, OBHapyXeHHash Hamu B NpPOCTpaHCTBe-
BpeMeHI/I, SaKJ'II-O‘-IaJ'IaCb B TOM, 4YTO 3TO OTHOLWIEHNE ABIAETCA CBOVICTBOM He TOJTbKO CaMux I'IpVNVIH n
CJ'IeLI,CTBI/IIZ, HO U uUx sapuaHmoe. |-|OCKOJ'Ibe Tn BapI/IaHTbI CyLIJ,eCTBOBaJ'II/I TOJNIbKO B Halwem
BOOOpaxeHun, a He B MPOCTPaHCTBE-BPEMEHWU, Mbl CTOMKHYNUCb C (PU3NYECKON GECCMbICIIEHHOCTBIO
AenaTb pearnbHble BbIBOObI N3 BOOOpa)kaeMblX CBOMCTB HECYLLECTBYHOLLNX («NPOTUBOPEYaLLmMX dbakTam»)
dusunyeckmx npoueccos. OgHako B MynbTUBEPCE BapuaHTbl JENCTBUTENBbHO CYLLECTBYIOT B PasfuyHbIX
COOTHOLUEHMSIX, N OHWN MOAYMHSIOTCA onpedenieHHbIM AeTEPMUHUCTMYECKMM 3akoHaM. Ecnn n3BecTHbI
3TN 3aKOHbl, 0ObEKTUBHLIM (DaKTOM SIBMSIETCH TO, Kakne cobbiTMS MMEKT 3HayeHue Ansd Toro, 4Tobbl
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NPOU3OLLNN Kakue-To Apyrme cobbiTus. [JonycTum, YTO CyLLeCcTBYeT rpynna CHUMKOB, He 00s3aTernibHO
MOEHTUYHBIX, HO obnagarowmx cBomcTtBoM X. [onycTum, YTO €Cnv M3BECTHO O CyLLEeCTBOBaHUU 3TON
rpynnbl, 3aKOHbI (PU3NKKM ONPeaEensioT, YTO CyLLEeCTBYET Apyrad rpynna CHAMKOB CO CBOMCTBOM Y. Takum
obpasomM, yooBMneTBOpSEeTCA O4HO U3 YCIOBUIM TOro, YTodbl X ctan npuynHon Y. [lpyroe ycrioBne JOJMKHO
ObITb CBA3aHO C BapuaHTamu. PaccmoTpum BapuaHTbl NepBOW rpynnbl, HE umetoLwme ceoncTtea X. Ecnu,
ncxoas U3 CyLecTBOBaHUSA 9TUX BapyaHTOB, BCE PaBHO MOXHO OMNpeaenuTb CyLeCTBOBaHNE HEKOTOPbIX
cHMMKOB Y, To X He aBnseTcsa npuymHon Y, nockonbky Y npowusowen 6ol gaxe npu otcytcteum X. Ho
ecnuv, ucxogsa u3 rpynnbl BapuaHToB He-X, onpefensercs TOMbKO CyLeCTBOBaHWE BapuaHTOB He-Y,
Torga X ABNAETCHA NpUYnHON Y.

B aToM onpeaeneHnv NpuunHbl U CREACTBUS HET HUYETO, YTO NOrMYeckn TpebyeT npeawecTBOBaHUS
MPUYMHBI CNEACTBUSIM, U BO3MOXHO, B OY€Hb IK3OTUYECKMX CUTyauusix, Hanpumep, OYeHb GIN3KMX K
Bonblwomy B3pbiBy Mnu BHYTPM YeEpHbIX Ablp, STOro npealecTBoBaHUS He cyuwlectByeT. OpgHako B
MOBCEAHEBHOM OMbITE€ MPUYMHBLI BCEraa nNpeaLlecTByOT CBOUM CREACTBUSIM, U Tak NPOUCXOOUT MOTOMY,
4YTO — MO KpalHeW Mepe, BONU3N OT HAcC B MynbTUBEPCE — KOMWYECTBO PasfWYHbIX BUAOB CHUMKOB
cTpemnTCsi BLICTPO pacTy CO BPEMEHEM, U BpsiZ N Koraa-nmbo ymeHbLIaeTcesl. 9TO CBOMCTBO CBA3AHO CO
BTOPbIM 32aKOHOM TEPMOAMHAMWKW, KOTOPbIA Macut, YTO YMNOPSIAOYEHHYI SHEPruio, Hanpumep,
XUMUYECKYI0 WINW  CKPbITYIO TPaBUTALMOHHYIO 3HEpruilo, MOXHO MONMHOCTbIO NpeobpasoBaTb B
GecnopsiooYHYH0 SHEpPrW0, HanpUMep, TEMNo, HO He HaobopoT. Tenno — 3aTo Gecnopsiao4Hoe ABUKEHUE
Ha MUKPOCKOMMYECKOM YpoBHe. Ha sisblke MynbTMBepca 3TO 03Ha4aeT MHOXECTBO COCTOSIHUI OBUXKEHWS],
Pa3fMYHbIX Ha MMUKPOCKOMMYECKOM YPOBHE B PasfiNMYHbIX BCENeHHbIX. Hanpumep, Ha nocnegoBaTterbHbIX
CHMMKaxX MOHETbI MpPU OObIYHOM YBENMYEHUWN KaXKETCH, YTO MPOLIECC OCTAHOBKM MOHeTbl npeobpasyeT
rpynny MOEHTUYHBIX CHWMKOB «MpeAcKkasyemMoro MosiBfieHWsl opria» B rpynny MOEHTUYHbIX CHUMKOB
«opra». Ho Bo Bpemsi 3TOro npouecca aHeprusi ABMKEHNS MOHETHI NpeBpaLlaeTcs B TEMMO, Tak YTO Npu
[OCTaTOYMHO 6OnbLUOM YBESIMYEHWU, TakOM, YTO MOXHO YBWAETb OTAEMNbHblE MOMEKynbl, CHUMKM B
nocrnegHen rpynne yxe He 6yayT naeHTUYHbIMU. OHU BCE MOKa3bIBaOT, YTO MOHETA NEXUT «OPFOM», HO
ee Morekyrnbl, a Takke MOMEKYNbl OKPYXatoLLero BO3ayxa U NMoBEPXHOCTU, HA KOTOPOW NMEXUT MOHEeTa,
OHM MOKa3blBalOT BO MHOXECTBE pPa3fUYHbIX KOHUrypauun. BeposiTHO, CHUMKM U3HAYanNbLHO
«npeackasyemoro rnosiBfeHnst opra» Ha MUKPOCKOMUYECKOM YPOBHE TOXE He SIBMSTCS UAEHTUYHBLIMU,
MOTOMY YTO Ha HUX TOXe MPUCYTCTBYET HEKOTOPOe KOMMYECTBO Tenna, HO NMPOM3BOACTBO Tensa B CamMoM
npoLecce 03HaYaeT, YTO 3TU CHUMKM ropasfdo [0 MEHbLUe OTNMyaloTcs Apyr OT Apyra, Yem nocregHue.
Takum o6pas3oM, Kaxdasi ogHopodHasi rpynna CHUMKOB C «Mpeacka3yeMbiM MOsIBIIEHUEeM opnay
onpefensieT CyllecTBOBaHMe — a CriefoBaTeslbHO, CTAHOBUTCSH MPUYMHON — OrPOMHOIO KOonnyecTsa
CHVMKOB «Opfia», OTNMYaIOLWMXCSH HAa MUKPOCKOMUYECKOM YpoBHE. HO HM oguH «CHUMOK» opria cam no
cebe He onpepensieT CyLWEeCTBOBaHME KaKUX-NIMGO CHUMKOB «MpenackasyeMoro rMosiBlieHUsi opray, a
MOTOMY He SAIBMAAETCS UX NPUYNHOW.

MpeBpalleHMe OTHOCUTENbHO noboro HabnwgaTtens BO3MOXHOCTEW B OENCTBUTENbHOCTb -
OTKpbITOro OyAywlero B HEM3MEHHOEe MpoLlioe — TakkKe WMEeeT CMbICIT B 3Tux pamkax. CHoBa
paccMoTpuMM npumep ¢ nogbpacbiBaHMEM MOHETKW. [Jo TOro, kak MOHETKY MOAOpPOCAT, C TOYKMN 3peHust
HabniogaTens Oyayuiee OTKPbITO B TOM CMbICIe, YTO Habnwgatenb Bce elle MOXeT yBuaeTb nobon
pe3ynbTat: «opna» unn «pewky». C TOYKM 3peHus 3Toro Habnopatenss oba pesynbTaTa SABMAKOTCA
BO3MOXHOCTAMMU, XOTHA 00OBEKTUBHO OHU Oba aBnAlTCA .El.eI7ICTBI/ITeJ'IbHOCTbI-O. [Tocne TOro, Kak MOHEeTKa
ynana, konuu HabniogaTtens pasgenunucb Ha ase rpynnbl. Kaxgbin Habnwogatene Buaen M noMHUT
TOJNMbKO OAUH pe3ynbTaT I'IOp,6paCbIBaHI/IF| MOHETKWU. Takum 06pa30|v|, pe3ynbTaT, Kak TONTbKO OH nonan B
npownioe HabniopaTens, ctan OAHO3HAYHbIM W AEWCTBUTENbHLIM AN KaXZow Konuu Habntogartens,
OaXke HeECMOTPSI Ha TO, YTO C MNEePCMNEKTUBbI MyNIbTUBEPCA, OH OCTarCsl TakKMM e ABY3HaYHbIM, Kakum Obin
Bceraa.

lNo3BonbTe MHe nogBecTM UTOr KBAHTOBOWM  KOHUenuun BpemeHu. Bpema — 93710 He
nocnegoBaTeflbHOCTb MOMEHTOB, M OHO He TeyeT. TeM He MeHee, Halla WHTYUUUS OTHOCUTENbHO
CBOMCTB BpeMeHu B 00weM cMmbicie UCTUHHA. OnpefeneHHble CobbITUS OENCTBUTENbHO SBMNSATCS
npuynHamMm n cnegcrTeuamMu apyr apyra. o oTHoweHuo Kk Habniogatenio 6yayuiee [encTBUTENBHO
OTKPbLITO, MPOLUIOE HEW3MEHHO, a BO3MOXHOCTM Ha CaMOM [ene CTaHOBATCH OeNCTBUTENbHOCTLHO.
MpuunHa OECCMbICIEHHOCTM HALUMX TPAOAULMOHHLIX TEOPUA BpPEeMEHM B TOM, YTO OHM MNbiTAlOTCS
Bblpa3nTb 3TY UCTUHHYIO MHTYMLIMIO HQ OCHOBE FNTOXHOW Krnaccuyeckon usnkn. B kBaHToBON ¢hm3unke ata
WHTYMLUSA MMEET CMbICI, MOTOMY YTO BpeMs Bcerga Obino kKBaHTOBOWM KoHUenuuen. Mbl cylectByem BO
MHOXECTBE BapMaHTOB, BO BCEMEHHbIX, HAa3blBAEMbIX «MOMeHTaMmuy». Kaxapbli BapnaHT Hac He 0CO3HaeT
Apyrme HanpsiMyto, Ho obrnagaeT CBMAETENbCTBOM MX CYLLECTBOBaHMS MOTOMY YTO 3aKOHbl (PU3NKM
CBSI3bIBAKOT COAEPXKMMOE pasnmyHbIX BceneHHbIX. CyulectByeT cobnasH gonycTuTb, YTO OCO3HaBaeMbI
HaMW MOMEHT — €AMHCTBEHHbIA pearibHbIi MOMEHT, UNK, MO KpanHen Mepe, Gonee pearnbHbIi 4YeM
ocTanbeHble. Ho ato Bcero nuwb conuncnam. Bce mMomMeHTbl dmsnyeckn pearnbHbl. Becb MynbTuBepc
duranyeckm peaneH. HnuTo 6onblue He peanbHo.
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TepmuHoJiorus.

MoTok BpeMeHNn — npeanojiaraemoe ABWXXEeHUne HacTtodAwero MoMeHTa B HanpaBlieHUun 6y,u,yu.|,ero,
nnu npegnoriaraeMoe ABMxeHne Hallero Co3HaHuda OoT O 4HOro MOMeHTa K pyromy. (STO qenyxa!)

npOCTpaHCTBO-BpeMH — nMNPOCTPaHCTBO WU BpeMA, pacCMOTpPEeHHble BMeECTe KaK cCcTaTudeckas
YeTblpexMepHaa KaTteropus.

®usmka NpocTpaHCTBa-BpEeMeHN — Teopuun, NofobHblIe OTHOCUTENBbHOCTU, B KOTOPbIX pearibHOCTb
paccmaTpuBaloT Kak NpOCTPaHCTBO-BpeMs. [10CKOMNbKy peanbHOCTb — 3TO MyNbTUBEPC, Takme Teopuu, B
nyywem cny4vae, Moryt 6biTe NPUBAMKEHNIMM.

CeobofgHass Bonss — cCMNocobHOCTL MoBMMATE Ha Oyaywme cobbiTus JoObIM M3  HECKOMbKMX
BO3MOXHbIX CNOCOB0B 1 BbIGpaTh TO, YTO NPOU3OMAET.
YcrnoBHoOe BbICKa3blBaHWe, MpoTMBOpedallee aktaM — YCMNOBHOE BbiCKasbiBaHWE C  JIOXKHOWN

nocbInkon (Hanpumep, «ecnau 6ol Papagen ymep B 1830 rogy, mo npousoLuen obl X»).
CHMMOK (TEpPMUHONOMNA TOMBKO AN 3TOW rNaBbl) — BCENEHHas B OnNpeaerieHHoe BpeMS.

Pe3ome.

Bpemsi He TeueT. [ipyrne BpemeHa — 3TO BCETO fMLLUb 0COOble NpeacTaBUTENM OPYrMX BCENEHHbIX.

I'IyTeuJeCTsme BO BpPEMEHUN MOXET Ui HE MOXET ObITb peanbHbIM. Ho mbl yxe obnagaem Pa3yMHbIM
TEOpETNYECKMM NOHMMaHMEeM TOro, Ha 41O OHO ObIno 6bl NoXoXe, 6y;l,b OHO BO3MOXHO, NOHUMaHWUEM,
KOTOPOE BKITHOHAET BCE YETbIpE OCHOBHbIX HUTWU.

I'masa 12. [IyremecTBHe BO BpeMEHH.

Ecnn cywecTtByeT uges o TOM, UYTO BpPeEMsSI HEKOTOPbIM 06pa3oM nogobHO AOMOMHUTENbHOMY
YeTBEPTOMY M3MEPEHUIO MPOCTPaHCTBa, TO €CTECTBEHHA M MbICllb O TOM, YTO €CNU  MOXHO
nyTelecTBOBaTb M3 OJHOrO MecTa B Apyroe, TO, MOXeT ObiTb, MOXHO MyTELleCTBOBaTb M M3 OLHOrO
BpemMeHn B gpyroe. B npegbigylien rmaBe Mbl BUOENW, YTO MOESA O «OABWKEHUU» BO BPEMEHW B TOM
CMbICIE, B KOTOPOM Mbl NMepefBuUraemcs B NpOCTPaHCTBE, HE UMEET CMbicra. TeM He MeHee, KaXeTcs
AICHbIM, YTO 4enoBeK nogpasymeBan Obl Mog nyTewecTBMEM B ABaguatb MNATbIA BEK WU B 3MOXY
OVHO3aBpoB. B HayyHOW daHTacTuke MalmMHbl BpeMeHU OObIYHO NPEeACTaBnSAT KakK 3K30TUYeckue
annapartbl. [lyTelwecTBEHHNK HacTpamBaeT ynpasnsowme npubopbl Ha AaTy M Bpems BbIOpaHHOMo MM
MecTa Ha3HayeHusl, XOeT OO Tex Nnop, Noka amnapaTt He NepemMecTuTcs B 3Ty daTy u Bpemsa (uHorga
TOYHO TaK XXe MOXHO BblOpaTb 1 MECTO), U BOT OH TaM. Ecnn yenoBek Bbibpan otganeHHoe Gyayuiee, oH
obuwaeTca ¢ obnagalwwumMyM CO3HaAHMEM pobOoTaMM N BOCXULLIAETCS MEX3BE3OHbIMU KOCMUYECKMMU
kopabnsamu mnu (B 3aBUCUMOCTM OT MONMUTUYECKMX yBexxaeHwun asTopa) bpoauT cpeaw oByrnmuBLUMXCH
paguoakTuBHbIX pPyuH. Ecnn yenoBek BblIOpan oTAaneHHoe MpOLUNoe, OH OTpaxaeT HanageHue
mupaHHo3asepa, a HaJl HUM NapsT NTepoaaKTUIN.

MpucyTcTBNE ANHO3aBpOB 6bifo Gbl BNeYaTnsoWmMM CBUAETENBCTBOM TOrO, YTO Mbl O4ENCTBUTENBHO
OOCTUIMKN paHHen 3pbl. Mbl Mornu Obl MepenpoBepUTb 3TO CBUAETENBCTBO MO pPasHbIM MCTOYHUKAM U
bGonee TOYHO onpeaenuTb AaTy, rMAAa Ha HEKMIA €CTECTBEHHbIV JONTOCPOYHbINA «KaneHaapb», Takon, Kak
(bOprI CO3Be3JJ,I/Il7I B HOYHOM Hebe unM OTHOCUTEerlbHOE COOTHOLUeHue pa3nnyHbIX paanoaKTUBHbIX
3NEeMEHTOB B ropHbIX nopoaax. duamnka obecneumBaetT MHOXECTBOM KaneHAapemn Takoro poAa, a 3akoHbI
U3nKM BbI3bIBAKOT MX COrMacoBaHue Apyr ¢ ApYroM Npu Hagnexallen rpagympoBke. Ecnun npuHATb, 4To
MynbTMBEPC COCTOUT M3 Habopa napannenbHbIX NPOCTPAHCTB-BPEMEH, KaXO0e M3 KOTOPbIX COCTOUT U3
MayYkm «CHUMKOB» MPOCTPaHCTBa, onpeaerieHHas TakuM obpa3om gata — 3TO CBOMCTBO BCEro CHMMKaA, U
nobble OBa CHUMKA OTAENSATCA BPEMEHHbLIM WMHTEPBANIOM, KOTOPbIA SIBNSIETCA Pa3HOCTbIO KX AOarT.
[MyTewecTBne BO BpeMeHM — 3TO N0OOM MpOLECC, BbI3bIBAOWMIA HECOOTBETCTBUE MEXAY ITUM
WHTEpBanomM Mexgy OBYMS CHMMKaMu C OOHOW CTOPOHbI M, C OPYrO/ CTOPOHbI, HAlMM COOCTBEHHbIM
OLLYLLEHNEM TOrO, CKONbKO BPEMEHWN MPOLUSIO MeXAy Halmm npebbiBaHMEM Ha 3TUX OABYX CHUMKaX. Mbl
MOrnun Gbl cOCnaTbCsa Ha Yackl, KOTOpblE HOCUM C COBOW, UM Mornn Gbl U3MEPUTL 3TO, MOMb3YSACH MNCU-
XOSIOrM4YeckuMn KputepusamMm Bo3pacta CcBouMX Ten. Ecnv Mbl BUOMM, YTO BHELUHE MPOLUSIO MHOrO
BpeMeHn, a no Bcem Cy6'beKTI/IBHbIM OuUeHKaM Mbl oWwyTunn ropasgo MeHbllee BpeMA, 3HAYUT, Mbl
nepemectunuce B bygyuiee. Ecnv, ¢ Apyron CTOPOHbI, Mbl BUAWM, YTO BHELUHME Yacbl W KaneHaapu
nokasblBalOT onpefeneHHoe BpeMsl, a nosgHee (CyObekTMBHO) Mbl BUAMM, YTO OHU MOCHeaoBaTeNbHO
MoKasbIBalOT Bonee paHHee BpeMsl, 3Ha4YUT, Mbl NEPEMECTUNNCH B NPOLLISIOE.
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BOMbWMHCTBO Hay4HbIX (haHTACTOB OCO3HAT, YTO MyTELIECTBUS BO BPEMEHW, HamnpablieHHblE B
npownoe n B bygyulee, pagukanbHO OTNMYAKOTCA Apyr OT Apyra. 34ecb A He CTaHy yOensaTb MHOro
BHUMaHWA nyTewecTsuio B byayllee, NOTOMy 4TO 3TO 6e3yCcrnoBHO MeHee npobnemaTtuyHoe geno. Jaxe
B MOBCEOHEBHOMW XW3HWU, HaANpUmep, Korga Mbl CIMM M NPOCbINaemMcsi, CyObeKTMBHO OLlyLLlaeMoe Hamu
Bpemsi MOXeT ObITb KOpoYe BpeEMEHU, KOTOpOoe NpoLro Ha camoM aene. Mpo noaen, koTopble BbixoaaT
N3 KOMbl, ANIMBLUENCS HECKOSIBKO NET, MOXHO 6bino 6bl ckasaTb, YTO OHU NEPEMECTUIIUCH HA CTONbKO NeT
B byaylwiee, ecnu 6bl He TOT aKT, YTO MUX Terna NocTapeny B COOTBETCTBUM C BHELUHMM BPEMEHEM, @ He
C TEM BPEMEHEM, KOTOPOE OHM OLYTUNM CyObekTMBHO. Takum obpasom, B NpuHUMNE, TEXHUKY (NOL06-
HYl0 TOW, KOTOPYIO Mbl MpeacTaBunu B rnaee 5) 3ameaneHns paboTbl MO3ra Nonb3oBaTens BUPTYanbHON
pearnbHOCTU MOXHO Obllo Obl MPUMEHUTL KO BCEMY Teny W, Takmm o6pas3oM, MOXHO Obio Obl
Mcnonb3oBaTb AN MOJSIHOCTLIO Pa3BUTOro nyTelwlecTBus B Oyayuiee. MeHee Ha30MNuBLIA MeTopn, Mnpe-
OOCTaBNsAET crneuuanbHas TeOpUs OTHOCUTENBHOCTU JNMHLWITENHA, KOoTopas rnmacuT, 4To, B obuem,
HabnogaTenb, KOTOPLIN YCKOPSIETCS UK 3amMernisieTcs, owylaeT MeHbLlee Bpemsl, Yem Habnogartens,
KOTOpbIN HaxoOUTCH B COCTOSIHUM MOKOS UMW OBWXETCS paBHOMEPHO. Hanpumep, acTpoOHaBT, KOTOPbLIN
OTMNpaBWICcsa B MeXopbuTanbHbIN NepeneT, BKIOYaLWMN YCKOPEeHe OO0 CKOPOCTEN, BnsKknx K CKopocTu
cBeTa, owyTnn Obl ropa3go MeHbLUee Bpemsi, Yem Habntogatens, ocTaBMncs Ha 3emne. OToT adhdekT
M3BECTEH Kak pacmsikeHue epemeHu. C NOMOLLbI [OCTAaTOYHOMO YCKOPEHUSI MOXHO caenaTb
ONUTENbHOCTE MoneTa C TOYKM 3pEeHUss acTpoHaBTa TaKoOW KOPOTKOW, KakoW OH MnoxenaeT, a
ONUTENbHOCTb, M3MepsieMyto Ha 3emne, Takon ONWHHOW, KakoW OH noxenaeTt. Takum obpasom, 3a
OaHHoe CyObeKTMBHO KOPOTKOe Bpemsi YenoBek Mor Obl nepeMecTuTbes Tak Aarneko B byayllee, Kak OH
Toro noxenaeTr. OpgHako Takoe nyTewecTBne B Oyayuiee Heobpatumo. [yTewectBne o6paTHO
notpeboBano Obl NyTelwecTBMS B MPOLUNOE, @ HWKaKas CTeneHb pPacTsKeHUS BPEMEHUM He MOXeT
NMO3BOMUTb KOCMUYECKOMY KOpabsto BEpPHYTLCS 13 NoneTa npexae, Yem OH B3neTern.

Y BMPTyanbHOW peanbHOCTU M NyTELeCTBMS BO BPEMEHU, MO KpaWHEN Mepe, eCTb HevTo obuiee: n
nepeasi, 1 BTOPOE CUCTEMATUYECKMN U3MEHSIOT OObIYHOE OTHOLUEHWE MEXOY BHELUHEWN pearnbHOCTbI0 U
OoLlyLLleHNneM, KOTOpOe MorlydaeT OT Hee nonb3oBaTtenb. TakMm obpa3om, MOXHO 6biro 6bl 3agatb
crnenyloLuii BONPOC: €CNW yHUBEPCarbHbI reHepaTop BMPTYarbHOW pearnbHOCTU MOXHO Obino 6bl Tak
nerko 3anporpaMmMMpoBaTh Ha nyTellecTsue B Gyayliee, MOXHO N UCNONb3oBaTb ero Ans nyTewecTBus
B npownoe? Hanpumep, ecnu, 3amegnuBLIMCE, Mbl MO Obl OTNpaBuTbCcs B Oyayllee, Mornv Obl Mbl
OTNpaBUTbLCA B MpOLUNOe, YyCKOpuBLWIKCH? HeT; HaM npocTo nokasanocb Obl, YTO BHELIHWA MUP
3amegnuncs. Jaxe npu HegOCTWXMMOM npegerne 6eckoHedyHo GbicTpon paboTbl MO3ra, HaM Kasarnocb
Obl, YTO BHELWHWUA MWD 3acCTbil B KOHKPETHbI MOMEHT. TeM He MeHee, MO BblENPUBEAEHHOMY
onpegeneHunto, aTo 6bino Obl NyTewecTBMEM BO BPEMEHW, HO He B MpoLwsioe. OTO MOXHO Obino Obl
Ha3BaTb MyTewecTBMEM B «HacTosiwee». [lOMHIO, kOorga s B MOCMNEOHIO MUHYTY TFOTOBUICH K
3K3ameHaM, 9 Me4yTan O MalluHe, ClOCODHOWM NepeHoCUTb B HacTosLwee, — a Kakow CTYAeHT He mMeuyTan
06 aTtom?

Mpexae Yem nepeTn kK 06CyKAEeHMI0 NyTeLLeCTBMS B NMPOLLIIOe, Kak HacyeT rnepedayu nyTelecTBUs B
npownoe? [Jo kakoi CTENEHN MOXHO 3anporpaMMUpoBaTh reHepaTop BUPTYyarnbHON peanbHOCTU, YTOObI
AaTb Monb30BaTerio OLWyLeHNe NyTelecTBus B npownoe? Mbl yBuOMM, YTO OTBET Ha 3TOT BOMPOC, Kak
 Ha BCe BOMPOCHI O MacluTabe BUPTYyasibHOM peanbHOCTU, FOBOPUT HaM M O (hM3NYecKoi peasisHOCTY.

XapakTepHble acneKTbl OLLyLEHUSI Cpedbl MPOLUMoro, Mo OnpedeneHuio, SBMASTCA OLLyLLEHUSMA
onpeneneHHblX PU3NYeckmx oObEKTOB UM MPOLIECCOB — «4acoB» W «KaneHgapen» — B COCTOSIHUSIX,
KOTOpble MMENM MECTO TOSIbKO B MPOLUSOM (TO €CTb, Ha MPOLWbIX CHUMKax). beaycrnoBHo, reHepaTtop
BMPTyanbHOW pearnbHOCTM MOr Obl NnepefaTb 9TW OOBEKTbI B 3TUX COCTOSAHMAX. Hampumep, oH mor Obl
OaTb YenoBeKy OLlyLleHMe TOro, YTO MOCIMEeOHWA XMBET B BEK AMHO3aBPOB MM HAXOAWUTCS B OKOMax
[MepBO MMPOBOW BOWMHbI, a Takke OH MOr Obl caenaTtb Tak, YTO CO3Be3aus, AaThl B razetax u Bce, YTO
YrOAHO, MOSsIBNSANUCL ©Obl TOYHO pAns 3Toro  BpeMeHu. Hackonbko ToyHO? CyuwectByeT nu
dyHAaMeHTanbHbIV Npeaen TOYHOCTM nepegadn nbon gaHHon anoxm? MpuHuun TelopuHra rmacuT, 4To
YHMBEPCanbHbIA reHepaTop BUPTYarlbHOM pearlbHOCTU MOXHO MOCTPOUTb W 3anporpammupoBaTtb AN
nepegayn nwbon U3NYECKn BO3MOXHOW cpedbl, MO3TOMY, SICHO, 4YTO €ro MOXHO Obino Obl
3anporpamMmmupoBaTh Ana nepefadv cpefbl, KoTopas AeNCTBUTENbHO (hU3MYEeCKn cyllecTBoBana korga-
TO.

UtoGbl nepegatb MalMHY BPEMEHW, WMEBLUYHO ONPEeAEeNieHHbId penepTyap MpoWwsbiX MecCT
HasHayeHus (a crnegoBaTenbHO, U MepefaTb CaMyM MeCTa HasHayeHus), nporpamme npuwwnock Obl
BKIMIOUUTb UCTOPUYECKME 3annCU CPea B 3TUX MeCTax HasHaveHus. B gencTBuTenbHOCTW, e noHagobu-
nocb 6bl 6onbLle, Yem NPOCTO 3anncu, NOTOMY YTO OLLYLLIEHUS NyTeLeCTBUA BO BPEMEHU BKoYanu 6ol
Gonblle, 4YemM MPOCTO KapTWHbI NPOLbIX COOLITUA, pa3BOpaYMBaOLLMXCA BOKPYr MOSb3oBaTenNs.
BocnpousseneHue 3anuvcert NpoLunioro Ans nonb3oBaTens Obiio 6bl NnpocTo dopMupoBaHMeM M3obpa-
KEHUN, a He BUPTyarnbHOW peanbHOCTbH. [MOCKONbKY HACTOAWMIA MYTELWECTBEHHUK BO BpEeMEHU
yyacTBoBan Obl B COObITMAX W oOkasbiBan Obl OTBETHYD peakuuio Ha cpedy NpoLsioro, TOYHas
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BMpTyanbHas nepejada mallvHbl BpeMeHM, kak 1 nmnobon apyron cpedbl, AOMMKHA ObiTb UHTEPaKTUBHOMW.
Mporpamme NpuWIIock Gbl BLIMUCAUTL ANA KaXAOro AEWCTBUS MONb30BaTENs peakuuio MCTOPUYECKON
cpedbl Ha aTo AencTteue. Hanpumep, 4tobbl yoeants AokTopa [XKOHCOHA, YTO AaHHAs MalLuuHa BpPeMeHu
AENCTBUTENbHO MNepeHecna ero B ApeBHUN PuM, Mbl JOMKHbLI NMO3BONUTL €My HE TONbKO HEe3aMeTHO U
naccvBHO Habnwgatb, kak nporynusaetcs tOnui Llesapb. OH 3axoten 6bl MpoBepuTb MOANMHHOCTb
CBOMX OLLYLLEHUA, MOMUHAB MeCTHble kaMHW. OH mor 6bl nHyTb Llesaps — wnu, no kpaviHen mepe,
0BpaTUTBLCS K HEMY Ha NaTbiHU U OXKAaTb, YTO TOT OTBETUT eMy Tak xe. YTobbl BUpTyanbHas nepegaya
MalUWHbI BpeMeHu Bbina TOYHOW, 3Ta nepefada AOMMKHa pearmpoBaTb Ha NOAOOHbIE MHTEpPaKTUBHbIE
NMPOBEPKM KaK peanbHas MalluMHa BPEMEHW W Kak pearbHble cpefbl MpOLMoro, B KOTOPble OHA
nepeHocuTcs. JTO AOMKHO BKNoYaTb, B JAHHOM criyyae, AeMoHcTpauuio nepegadmn HOnua Llesaps,
KOTOPbIA FOBOPUT Ha NaTblHW 1 BegeT cebsa AoMKHbIM 06pa3oMm.

Mockoneky KOnui Llesapb n gpeBHuii Pum Gbinmn onanyeckumm obbektamm, Mx MOXHO Obino Obl, B
npuHUMne, nepegatb C MNPOM3BOSMBLHOM TOYHOCTLIO. 3JTa 3ajadva OTAMYaeTcs OT 3ajadvv nepegayu
LlenTpansHoro KopTa YumbngoHa BMecTe CO 3puUTensMuM TOSMbKO YPOBHEM. KOHEYHO, CHOXHOCTb
Heobxoa4MMbIX Ans 3Toro nporpamm 6bina 6bl orpomHon. OgHako elle 6onee CNOXHON Unu, MoOXeT ObiTb,
Aaxe B NpUHLMNEe HEBO3MOXHOW, Gbina 6bl 3agava cbopa MHopmauum, HeoBXoAMMOW ANa HanucaHus
nporpaMm nepefayn oOTAenbHbIX Nogen. Ho HanucaHue nporpamMmm 3gecb He npobrema. A He
crpalunBato, MOXeM N Mbl cobpaTb AOCTaTOYHbIA 00bEM MHGOPMaUMM O Cpede MpOLUSoro (uMnu, B
OENCTBUTENbHOCTM, O Cpede HacTtosiwero unu Oyayuwiero), 4Tobbl HanucaTb MNporpamMmy, KoTopas
nepegasana Obl MMEHHO 3Ty cpedy. S cnpalumBato, BKIYaeT Nin Habop 8Cex 803MOXHbIX MPOrpaMM Ans
reHepaTopoB BMPTyanbHOW peanbHOCTV Mnporpammy, koTopas obecneuymBaeT BUpPTyamnbHyl0 nepegady
nyTewecTBus B MpoLIfoe, U, ecny Takas nporpaMma CyllecTByeT, KakoBa TOYHOCTb 3TOM nepegaym?
Ecnu 6bl He GbINO nporpamm, nNepegatroLwmx NyTewecTsue BO BpEMEHU, TO NPUHLUMN ThlOpUHra o3Havarn
Obl, YTO MyTewecTBne BO BpeMeHN PU3NYECKM HEBO3MOXHO (MOCKOMbKY OH [facuT, 4YTO BCe, 4TO
dU3nYeckn BO3MOXHO, MOXHO Mepedatb C MOMOLLBI HEKOTOPOW nporpammbl). W B CBA3KM C 3TUM
OeNCTBUTENbLHO cyllecTByeT npobnema. [axe HeCMOTps Ha TO, YTO CyLWECTBYOT MPOrpaMmmbl, TOYHO
nepegawowue cpedbl NPOLWOro, BWAMMO, CYLECTBYIOT (yHOAMEHTanbHble MpensaTcTBuMs  UX
MCMoNb30BaHUS Ans nepegayn NyTewwecTBus BO BpeMeHn. ITO Te e caMble 06CTOATeNbCTBa, KOTOopble,
KaXxeTcs, NPenATCTBYIOT CaMOMy MyTELEeCTBUIO BO BPEMEHU, @ UMEHHO: TaK Ha3blBaeMble «NapagoKChi»
NyTELIeCTBUSA BO BPEMEHW.

TunnMYyHbIM NapagoKCoM SBMSETCA Criegylowmn. S CTPoK MalUuHY BPEMEHWU M UCMONb3ylo ee, Y4Tobbl
oTnpaBuTbCA B npowunoe. Tam s He gato ObiBeMy cebe NocTpouTb MalLMHY BpeMeHn. Ho ecnv mawmHa
BPEMEHN He TMOCTPOeHa, S He CMOry WCMonb3oBaTb ee, 4YToObl OTMPaBUTLCS B Npolnoe, a
cnegoBaTteribHO, Y HEe CMOry BOCMPENATCTBOBaTL ee co3faHuio. Tak coBepLuato s 3T0 nyTewwecTsue unm
HeT? Ecnn ga, To g nuwato cebs MalvHbl BPEMEHU U, CriefoBaTerNbHO, HE COBepLUak MyTellecTBUE.
Ecnu A He coBepwar nyTtewectsMe, TO S No3BoNsAl0 cebe NoCTpOMTb MallvHy BPEMEHW U, Takum
obpasomM, coBeplialo nytewecTBue. MHorga 91O HasbiBalOT «MNapafoKCOM AedyLlikm» U roBopsiT 00
MCMOMb30BaHMUM NyTELECTBMSA BO BPEMEHU, YTODObl yOUTb CBOEro Aefa, Npexae YemM y Hero nosiBUnmChb
aetn. (U Torga, ecnv y Hero He ObINIo AeTen, Y HEro He MOrmo ObITb M BHYKOB, TaK KTO e youn ero?) 9tu
ABe opMbl Napagokca UMUTMPYHOT Yalle BCero; Tak MoNlydaeTcs, 4TO OHWM TpebylT anemeHTa
HaCUNbCTBEHHOIO KOHMMMKTa Mexay NyTeleCcTBEHHVKOM BO BpEMEHM M NoAbMM U3 NPOLUSIOro, Tak YTo
YernoBeKy MHTEePeCcHO, KTo nobeant. Bo3aMOXHO, MyTeLeCTBEHHUK BO BPEMEHU NOTEPNUT MopaxeHue, un
napagokc 6yget aHHynupoBaH. OgHako HacunmMe — 3TO He CyTb AaHHoW npobnembl. Ecnv 6bl y MeHs
ObiNa MaliMHa BpeMeHU, s Mor Bbl MPUHATL Crnegylolee pelleHne: ecnn CerogHss MeHs noceTuT Moe
Oyaoyllee 4, npvlewee U3 3aBTpa, TO 3aBTpa S HE BOCMOSb3YyOCb CBOEW MAaLUMHOW BPEMEHU; a eCrnu
cerogHa y MeHsi He OydeT Takoro rocts, TO 3aBTpa S 60CM0/b3YOCh MALUUHOM BpemMeHM, 4ToObl
BEPHYTbLCA B CErogHs M HaBecTUTb cebs. KaxeTcsi, 4TO M3 MOEero pelleHusi crefyeT, 4YTo ecnv s
BOCMOJIb3YHOCb MAaLUUHOW BPEMEHU, TO S HE BOCTMOSb3YOCb €M, @ E€CNN S He BOCMONb3YHOCb €W, TO 4
BOCMOJb3YHOCb €l: MPOTUBOPEYME.

MpoTunBOpeuMe o3HaYaeT oNBOYHOE AonylieHe, NO3TOMY Takue napagoKchl TpaaULMOHHO cYMTanu
[loKasaTenbCTBaMM HEBO3MOXHOCTU MyTelecTBUs BO BpemMeHu. [pyroe, uHorga ocnapusBaemoe,
JonylieHne KkacaeTcs cBOOOAHON BONMN — MMEIOT NN NyTeleCTBEHHUKN BO BpeMeHU obblYHy0 cBoGoay
BblbOpa cBoux AelcTBUI. [Mpu aTOM AenaloT BbIBOA, YTO ecni Gbl MallMHbI BPeMEHU AeNCTBUTENbHO
CylllecTBOBanu, To BoOSs Niofeit ctana 6bl meHee cBoGogHoi. OHM kakuMM-To obpasomM yTpaTunun Obl
CNocobHOCTb MMETb OMMCaHHble MHOWM HaMepeHWsl; UNM uHaye, MyTewecTBys BO BPEMEHM, OHW Obl
KakMM-To oBpasom cuctemaTudecku 3abbiBany pelleHus, NpUHATble UMW neped oTnpasneHnemM. Ho
OKasblBaeTCs, YTO OLIMOoYHOEe [JonylleHue, cTosllee 3a BCeMy napagokcamu, He CBSI3aHO HU C
CYLLECTBOBAHMEM MallMHbI BPEMEHW, HW CO CMOCOGHOCTLIO rodeit BblioMpaTk CBOe MNoBedeHue, Kak
06bl4HO. BuHOBaATa B HEM Knaccuyeckasi Teopust BpEMEHMW, KoTopasi, Kak a1 y)xe nokasarn, He roamTcs no
BECbMa He3aBUCUMbIM MPUYMHAM.
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Ecnu Gbl nyTewecTsMe BO BpeMEHU ObINO FIOMMYECKM HEBO3MOXHO, Mepefdaya ero B BUPTyaribHON
peanbHOCTK ToXe Obina 6bl HeBO3MOXHa. Ecrin 6bl OHO TpeboBano NpMOCTaHOBKM CBOBOOHOW BOMU, TO
3TOro Xe Tpeborana 6bl U Nepegaya B BUPTyarbHOW peanbHOCTU. [apagokcbl NyTeWwecTBUA BO BPpEMEHU
MOXHO Obino Obl Bbipa3uTb Ha A3blke BUPTYarbHOW pearibHOCTU cregytowmm obpaszom. TovHOCTb
nepegayn B BUPTYyanbHOW peanbHOCTM — 3TO AOCTOBEPHOCTb, HACKOSIbKO OHA OWyTuMMa, nepegaHHon
cpedbl TOW, KOTOpYK crnefosano nepefatb. B cnydae ¢ nytewectBMem BO BpPEMEHU cpefa, KOTOPYH
cnepyeT nepedatb, — 3TO Cpeja, CyLlecTBOBaBLUad McTopuyeckn. Ho kak Tonbko nepefaHHasa cpeaa
JaeT OTBETHYIO peakLMio, YTO OHa U OOMKHa AenaTb, Ha BO3OEeNCTBUE MOoMb30oBaTesnsl, OHa, TEM CaMbIM,
CTaHOBUTCSH MUCTOPUYECKM HETOYHOW, MOCKOMbKY peanbHasd cpefa HWKOrga He pearnpoBarna Ha 3Toro
nonb3oBaTenNs: Nonb3oBaTenb HUKOraAa Ha Hee He Bo3dencTeoBan. Hanpumep, peansHbin KOnmn Liesapb
HMKorga He BcTpeyan pgoktopa [koHcoHa. CrnepoBatenbHo, OOKTOp [DKOHCOH camoll npoBepKoi
OOCTOBEPHOCTU Nepeayn vyepes beceny ¢ Llesapem paspyumn Obl 4JOCTOBEPHOCTb, CO34aB NCTOPUYECKHN
HeTouyHoro Llesaps. MNMepepaya moxeT nubo secmu cebs TOYHO, Oyayyun LOCTOBEPHBIM M300pakeHnem
nuctopun, nMbo peaauposams TOYHO, HO HE TO U ApPYroe OOHOBPEMEHHO. Takmm 00pasom, MOXeT
rnokasaTbCsl, YTO TaK WM MHa4de, Nepedaya MNyTewecTBUS BO BPEMEHU B BUPTYaslbHOW peanbHOCTU
BHYTPEHHE He crnocobHa GbiTb TOYHOW — a 3TO MPOCTO APYron crnocob ckasaTb, YTO MyTELIEeCTBUE BO
BPEMEHM HEBO3MOXHO NepeaaTthb B BUPTyarnbHOW peanbHOCTH.

Ho peictBuTenbHO NK 3TOT 3 EKT ABNSETCA NPENATCTBMEM ANS TOYHOW Nepedayn nyTelecTBUs BO
BpeMeHn? Kak npaBuno, uMuTaums [OeiCcTBMTENbHOro MOBeAeHUs cpedbl He SABMNSeTcs Lesbio
BUPTyanbHOW peanbHOCTU: 3HAYeHue MMEET ToYHas peakuusi 3Tol cpedbl. Kak TONMbKo Bbl HayHeTe
urpaTb B TEHHUC Ha nepenaHHom LleHTpanbHom KopTe YmMmGrgoHa, Bbl 3acTaBUTE €ro BecTu cebsi
OTIIMYHO OT MOBEAEHUst pearibHOro kopta. Ho 3TO He yMmeHbluaeT TOYHOCTb Nepegayn. HanpoTus,
MMEHHO 3TO HEOBXOAMMO AN ee TOYHOCTU. TOYHOCTb B BUPTYarbHOW peanbHOCTU o3Ha4YaeT GnmnsocTb
nepenaHHoro noBedeHns K TOMy, KOTOPOe UCXOAHan cpeaa npossuna 6bl, OKaXUCb B HEll Nonb3osarerb.
Tonbko B HavYane nepegayu COCTosiHME NepeaaHHol cpeabl A0MKHO BbiTb AOCTOBEPHbLIM MO OTHOLLEHUHO
K opurmHany. CoOTBETCTBEHHO, AOCTOBEPHbIM AOMKHO ObiTb HE COCTOSIHWE cpedbl, a ee peakuusl Ha
Aencteus nonb3osartens. MNoyeMy aTo «NapagokcanbHO» AN nepeaayn nyTelecTBUs BO BPEMEHU, a He
AN Bcex Apyryx nepenay — Hanpumep, Ans nepenadv obblMHOMo NyTeLecTBnua?

OTO KaxeTcsa napagokcanbHbIM, MOTOMY YTO MpuU Nepedaye NyTewecTBUs B NPOLUIoe nonb3oBaTenb
UrpaeT yHuKanbHyl0 OBYMMKYHO WX MHOTONWUKYKD ponb. M3-3a Hanuuusa netenb BO BpEMEHW, rae,
Hanpumep, ogHa unu Borblue Konuin nofb3oBaTens MOryT COCYLIeCTBOBaTb M B3avMOAENCTBOBaTb, OT
reHepatopa BUPTyarnbHOW peanbHOCTW B OEWCTBUTENbHOCTU TpebyeTcsa repedasamb 0/1b308ameris,
O[HOBpPEMEHHO pearvpys Ha ero gevcteus. Hanpumep, npeactaBuM, Y4TO 9 Monb3oBaTenb reHepartopa
BMPTyanbHOW pearnbHOCTM, KOTOpbIi obpabaTtbiBaeT nporpammy nepefadn nyTelwecTBUsi BO BPeMEHM.
JonycTum, 4TOo KOraa s BKo4alo 3Ty nporpaMmy, BOKpyr cebs s Buxy chaHTacTuyeckyto nabopaToputo. B
LeHTpe HaxoauTcs Bpallalowasca ABepb, nogobHas TeM, KOTopble HaxogAaTcs Ha Bxode B Oonbluve
30aHus, 3a UCKIOYEHNEM TOro, YTO OHAa Hempo3payHa M MOYTU MOSIHOCTbI OrOpOXeHa Henpo3payvHbiM
LUMAMHAPOM. EAMHCTBEHHBIN NyTb B UMAWHAP WM M3 HEro — 3TO BXO[, NpopesaHHbIi B ero 6okoBon
cTeHke. [1Bepb, pacnonoXeHHas BHyTPU 3TOr0 LMNMHAPA, NOCTOSHHO Bpalwjaetcs. Ha nepsbin B3rnsg
KaXKeTcs, YTO C 3TMM YCTPOMCTBOM Maro 4YTO MOXHO cAenaTtb, KPOMe Kak BOWTW B Hero, caenatb B HEM
OOMWH WNWN HECKOMbKO KPYroB BMeCTE C BpallaloLlencd ABepbi U cHoBa BbinTM. OgHaKo Hag BXOOOM
BMCUT Tabnuyka: «[yTb B npownoe». 3TO MalMHa BPEMEHN — BbIMbILLNEHHAsA, BUPTyarbHas MaluvHa
BpemeHn. OgHako ecnu Obl cywecTBoBana peanbHas MaluMHa BpeMeHu, crnocobHas nepeHecTu B
npoLunoe, oHa, Kak 1 aTa MawwuHa, bbina Obl He 3K30TUYECKMM annapaTtoM, a 3K30TUYECKUM MeECMOM.
Uem exaTb nnu neteTb Ha HeW B MpOLUMOE, YErnoBeKy ckopee npuwnock Bbl npogenaTtb Yepes Hee
onpefeneHHbIi MyTb (BO3MOXHO, MCNOMb3ysl OObIYHbIA KOCMUYECKUIA annmapaT) U nosiButbcs B Gonee
paHHeM BpeMEHW.

12.05 DuuHL
Mauwmna & ".-.';I' 2 xanum
BPEMEHH (}':1- * COCYUIECTAYIOT
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Puc. 12.1. TNyTb Yepes NpoCTpaHCTBO-BPeMSsi, COBEPLUAEMbIN MyTELEeCTBEHHUKOM BO
BpeMEHHU

Ha creHe cmopgenvpoBaHHOM nabopaTopum BUCST 4Yacbl, KOTOpble MNepBOHAYarbHO MOKa3blBaloT
nongeHb, a y Bxoda B LMNMHAP HanucaHbl HEKOTOpble MHCTPYKUMU. K TOMy BpeMeHW, Kak S 3aKoH4un
ynTaTh KX, YKe NATb MWHYT NEepBOro, Kak B COOTBETCTBUM C MOMM BOCMPUSITUEM, Tak U MO 4Yacam.
WHCTpykummn rmacaT, 4To ecnu s BOWAY B LUMMHAP, cOenal BMECTe C BpaLlaloLWencs ABEPbI0 OOWH Kpyr
1 BepHyCb, B nabopatopum ByaeT Ha NaTb MUHYT paHbLUe. 5 BXOXY B OOHO U3 OTAeNeHUl BpaLlarLeincs
ABepu. Korga A nepemellalocb BOKPYr LMNMHApA, MOE OTAENEeHWe 3aKpblBaeTCs 3a MHOW, a MoToM,
yepes HeCKONbKO MrHOBEHMWI, CHOBa JOCTUraeT Bxoda. S BbIxOXy. JlabopaTtopus BbIMMSAUT NOYTU Takke
— 3a WCKM4YeHneM 4ero? YTo MHe cnegyeT oxugaTe [fanblie, €Cnv 3TO To4Has nepegada
nyTeLwecTBns B NpoLunoe?

Mo3BoNbTEe MHE BEpHYTbLCA HEMHOro Hasag. [JonycTuM, 4YTO Yy BXO[a €CTb Mepeknovartens, OBa
MONMOXEHUs1 KOTOPOro 0B03HaYeHbl KaK «UHTEPaKTUBHOCTb  BK/IIOYEHa» W «UHTEPaKTUBHOCTb
8bIKMoyeHa». Ta yCcTaHOBKa He MO3BONSET NoMb3oBaTernio yvyacTBoBaTb B MPOLUMOM, a No3BonsAeT
TOnbko Habnogatb ero. [pyrumMu crioBamu, oHa obecreuvBaeT He MOMHYH nepedadvy BUMPTyanbHOW
peanbHOCTU cpeabl MPOLLSIOro, a TONbKO (hopMmUpoBaHMe U30GpaKeHUiA.

Hanunune 3ToW NpOCTON yCTaHOBKKU, NO KpaHen Mepe, UCKIoYaeT HEONPeAENeHHOCTb U Napagoke
OTHOCUTENBHO TOrO, KakMe u300paxeHnss [OSKHbl OblTb COpMMPOBaHbI, Korga s BbiAgy U3
BpaLlatoLLelics aABepu. ITO OOMKHbI ObiTb N300paxeHus MeHs, B nabopatopuu, genatowero 1o, 4to A
genan B nongeHb. OgHa npuvyMHa OTCYTCTBMS HEOMNPEAENeHHOCTM COCTOMT B TOM, YTO A MOMHIO 3TU
CcoObITMSA, NO3TOMY S MOTY CPaBHUTb N300paXKeHWs NPOLUIOr0 C MOMMMK COOCTBEHHBIMW BOCMOMUHAHUAMMN
0 TOM, 4TO npomsowso. OrpaHnymBasi CBOM aHanu3 HebGONbLIOW 3aMKHYTOW CPedon 3a KOPOTKUM
NMPOMEXYTOK BPEMEHU, Mbl U3bexanu npobnembl, aHaNOrM4yHON TOW, YTO CBSA3aHA C BbIICHEHUEM, KaKkum
Ha camom gene 6bin KOnun Llesapb, npobnemsbl, CBA3aHHON C BEPXHUMW Npegenamm apxeonorny, a He ¢
BHYTPEHHMMM npobremamn nyTelwecTBus BO BpeMeHW. B Hawem cnyvae reHepatop BUpTyanbHOMW
peanbHOCTM Ierko MOXeT nonyyYuTb WHgopmaumo, koTopas emy Heobxoauma, 4TOOblI co3aaTth
Tpebyemble M300paxeHnsi, 3anMcaB BCE MOW OENCTBUSA. DTO He 3anncb MOMX OEUCTBUA B (DU3NYECKON
pearnbHOCTK (KOTOpble 3aKroyalTCs B TOM, YTOObI CMOKOMHO NexaTb BHYTpY reHepaTopa BUPTYarbHON
pearnbHOCTK), 3TO 3anncb MOWX OEWCTBUA B BUpPTyarnbHOW cpene nabopatopuu. Takum obpasom, B
MOMEHT MOEro BbIXO4a M3 MallMHbl BPEMEHW, FeHepaTop BUPTYyanbHOW pearibHOCTUM MepecTaeT
nepepasaTb nabopatopuio B 12.05 1 Ha4YMHaeT BOCNPOM3BOAMNTbL CBOK 3aMNnNChb C U30OpaXKeHUI TOro, YTO
npousowno B nongeHb. OH MokasbiBaeT 3Ty 3anMCb MHE C MNEpPCrneKTMBOW, HACTPOEHHOM Ha Moe
HacTosLLee MONOXEeHNEe, U TOro, Kyda s CMOTPHO, U MOCTOSHHO MepeHacTpavBaeT NepCrneKkTMBy No Mepe
MOEro o6bI4HOro ABWMXeHUSA. Takum obpas3om, S CHOBa BMXKY, YTO Yacbl NMOKa3biBaKOT NongeHb. Takke S
BMXy Gonee paHHero cebsi, cToswero nepes MalMHOW BPEMEHW, YNTAIOLLEro HaanMCb Hag BXOAOM M
N3y4yaroLero MHCTPYKLUUKM TOYHO Tak, Kak s gernan 370 NsTb MUHYT Hasag. S BUMXY €ro, HO OH He BUOUT
MeHs. UTo Obl 9 He caenan, OH — WUNU CKOpee OHO, ABMXYyLLeecs U300paxeHue MeHsl, — HUKaK He
oTpearnpyeTt Ha Moe npucyTcTBMe. Yepes HeKOTOpoe BpeMS OHO UAET K MalUMHE BPEMEHU.

Ecnu a crniyyariHo oKkaxycb y Bxoga, Moe u3obpaxkeHve, TeEM He MeHee, HanpaBuUTCS NPSIMO K MalUVHe
BpEMEHV 1 BOMOET B Hee, TaK Xe, Kak 9TO caenan si, MOCKoNbKy ecnu Bbl OHO caenano 4To-To eue, To
nepegaya yxe obina 6ol HeTouHOW. CyLecTByeT MHOXECTBO CNOCOBOB 3anporpamMmMpoBaTh reHepaTop
n3obpaxeHuit, 4ToObl OH cCnpaBWiCA C CUTyauuen, Korga u3obpaeHne HenpepbiBHOMO npegmeTta
OOMKHO NPOWTU Yepe3 MeCTOMNoroxeHne nonb3oBatens. Hanpumep, usobpaxeHue Morno 6ol NpPonTK
npsMo 4Yepes nonb3oBaTens, Kak MNpuMBMAEHUE, UMM OHO MOrMo Obl OTTONKHYTL MoOfb3oBaTens.
MocnepHun BapuaHT gaeT Gonee TOYHylO nepedady, NOTOMY YTO B 3TOM Cryyae u3obpaxeHus B
HEKOTOPOWN CTENEHU ABMAIOTCH HE TOSbKO BUAMMBLIMU, HO U OCs3aeMbiMU. A He OOMKeH onacaTbCs, YTO
ywmnbycb korga mMoe usobpakeHue OTTONKHET MeHsi, Kak Obl pe3ko OHO He caernano 3To, MOTOMY 4TO
dusnyeckn meHs Tam 6e3ycrnoBHo HeT. Ecnn MHe He xBaTaeT MecTa, YToObl YATU C OOPOru, reHepaTop
BMpTyanbHOW pearnbHOCTU Mor Obl 6e3 ycunuii nepemMecTuTb MeHs Yepe3 HebomnbLUyHo Lenb Un gaxe
TenenopTMpoBaTh 3a NPensaTCTBUE.

[anbHenwero BO34ENCTBUA A He MOry okasaTb He TONbKO Ha cBoe usobpaxeHue. [NMocKonbKy Mbl
BPEMEHHO NEPEKMNIOYNINCE C BUPTYarbHOW pearisHOCTU Ha (hopMUpoBaHMe U300paXKeHWI, S y)Ke He MOTy
BO30ENCTBOBaTb Ha YTO-NMO0O B CMOAENUPOBaHHON cpefe. Ecnu Ha cTone cTout cTakaH BOAbl, S YKe He
MOry B3ATb €r0 M BbINWUTb, YTO s MOr caenartb, Mpexae Yem npollen Yepes3 BpallalLllyloca OBepb B
cMoZenvpoBaHHoe npotusioe. 3anpocuB MogeNlb HEMHTEPAKTUBHOMO MyTELEeCTBMSA B NPOLUSIOE, KOTOpPOoe
3(PHEKTUBHO ABMSETCH BOCNPON3BEOEHNEM KOHKPETHBLIX COObLITUIA, MPOMCXOAMBLUUX NATb MUHYT Has3ag, s
Hen30eXXHO Tepsito KOHTPOJSIb HaZ CBOEW cpefon. S nepenard KOHTPOIb, Kak 3TO M NPOM30LUSIO, ObiBLUIEMY
cebe.
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Korga moe m3obpaxeHne BXxoauT BO BpallaloLLlytoca OBepb, Yackl CHOBa nokasbiBaloT 12.05, xoTa B
COOTBETCTBUN C MOUM CYOBEKTMBHbIM BOCnpuatTMeEM B Mogenn yxe 12.10. Yto npousongeTt ganblue,
3aBUCUT OT TOro, Yto A caenat. Ecnm s npocto octaHyck B nabopartopun, TO crieayollen 3agadven
reHepaTtopa BMPTyarbHOW peanbHOCTU JOSPKHA CTaTh 3afadva NepeMeLleHnst MeHs K COBbITMAM, KOTopble
npoucxogat nocne 12.05, no BpemeHn B nabopatopuun. Hu reHepaTtop elle He obragaeT 3anmcbio 3TUX
COObITUN, HM Yy MEHSI HET HUKaKMX BOCMOMUHAHUA O HUX. OTHOCUTENBHO MEHSl, OTHOCUTEMBHO
cMmoenupoBaHHOM abopaTopun, OTHOCUTENbHO (OU3NYECKOM peanbHOCTU, 3TU COoBbITMS eLle He
Npou3oLLINKN, MO3TOMY reHepaTop BUPTyanbHOW peanbHOCTM MOXeT BO30OHOBUTL CBOK MOMHOCTLIO
NHTEePaKTUBHYIO nepegady. OOwuin pesynbTat COCTOUT B TOM, YTO S NPOBEN B MPOLUSIOM NSATb MUHYT, He
nmes BO3MOXHOCTM BO30ENCTBOBaTb Ha HEro, a 3aTeM BEPHYICS B «HACTOsILLee», KOTOpPoe A OCTaBu, TO
€CTb, K HOpMaribHOWM NOCNeaoBaTENbLHOCTM COObITUI, Ha KOTOPLIE S MOTY MOBMNUSTD.

CyuwectByeT gpyrasi anbTepHaTMBa: s MOry nocnefoBaTb 3a CBOMM M300paxkeHMem B MalluHy
BpeMeHW, BMECTE C HMM COBEPLUTb NyTellecTBMe BOKPYr MalUWHbl BPEMEHW M CHOBa MOSIBUTLCS B
npowiom nabopatopuun. YUto npomnsonaeT B 3ToM cnydae? Yackl CHOBa NokasblBaloT NonaeHb. Tenepb S
BWXY de8a u3obpaxkeHus npexHero cebs. OgHO U3 HUX BUAMT MalUMHY BPEMEHMW BNEPBLIE U HE 3aMedaeT
HN MeHS, H1 BTOpoe n3obpaxeHune. BTopoe nsobpaxeHue, kaxeTcsl, BAAUT NepBoe, HO He BUAUT MeHs. A
BWKYy oba unsobpaxeHus. Tonbko nepBoe M3obpaxeHWe cnocobHO BO3AeNCTBOBATb Ha 4TO-NubO B
nabopatopun. Ha 3TOT pas, C TOYKM 3pEHUst reHepaTopa BUPTyasribHOW peanbHOCTM, B MOMEHT
nyTeLeCcTBUS BO BPEMEHWN HE MPOM30LLMO HMYero ocobeHHoro. OH No-npeXxHemMy HaxoguTCH B YCTaHOBKE
«NHTEPaKTUBHOCTb BbIK/TIOYEHa» W MNPOCTO NPOOOIDKAeT BOCMPOU3BOAMTL W300paeHUst CobbITUA,
npousoLlealwmnx NATb MUHYT Ha3ag (C Moen CyObeKTUBHOM TOYKN 3PEHUS), N 3TN COOLITUS Y)Ke LOCTUIIMU
TOro MOMEHTA, Korga s Hadan BuaeTb n3obpaxeHue cebs.

1zn/ km /f'DuH'.!uJ /

Mawsna

} KonH
-

APpEeMCHH COCYUIECTRBYHIT

>

Puc. 12.2. lNoBTopHOE MCNOMNb30BaHME MaLUUHbI BpEMEHW MO3BONSIET COCYLLECTBOBATb
MHOMOYMCMEHHBLIM KONMUAM MyTeLLEeCTBEHHNKA BO BPEMEHU

Korga npoiigeT elle NsATb MUHYT, S CHOBa CMOry BblOpaTb, BOWTU N B MalLUWHY BPEMEHMW OMsATb, Ha
3TOT pa3 B KOMMaHUM d8yx N3obpaxkeHnii MeHs1 (pucyHok 12.2). Ecnu 1 NoBTOpto 3TOT NpoLecc, To Yepes
Kakable NATb CYObEKTUBHbIX MUHYT OyOeT MosIBNATbCS OAHO OOMONHWUTENbHOE WU30bpakeHue MeHs.
Kaxxgoe nosierisiiolieecs n3obpaxeHne 6yaeT BUOETb BCE OCTallbHble, MOSIBUBLLUMECA OO HEro (Mo MOWUM
OLLYLLIEHMSIM), HO He ByaeT BUAETb HU OOHO U3 TeX, KOTOPbIe NOSABUIIUCH MOCIIE HETO.

Ecnu s npogosky STOT OKCNEPUMMEHT Tak [ONro, Kak 37O TOMbKO BO3MOXHO, MakcumarbHoe
KONMYECTBO KOMUIM MeHs, CrnocobHbIX cocylecTBoBaTb, OydeT OrpaHMyYeHO TOMbKO CTpaTernen
n3bexaHns CTONKHOBEHWI B reHepartope msobpaxeHui. [donycTum, 4TO reHepaTop MbiTaeTca caenatb
peanbHO TPYAHbIM ANS MEeHS BTUCHYTbCS BO BpaLlaloLLylocs ABEpPb CO BCEMMU U30OpaXeHUs MU MEHS.
Torga, B KOHUE KOHUOB, A Oydy BblHYXXOEH caenaTb YTO-TO OTNIMYHOE OT MyTelwecTBus B NpOLUnoe
BMecTe C HUMU. A Mor Bbl HEMHOro NOAOXKAATb W 3aHATb Cnegylollee 3a HUMK OTAereHue, B criyyae
yero A nonagy B nabopaToputo Ha MrHoBeHne nosgHee nx. OgHaKo 3TO BCEro NULLb OTNOXMT npobnemy
nepenoriHeHs MalwnHbl BpeMeHn. Ecnn 9 He nepecTtaHy xoauTb BOKPYr 9TOW NETNU, B KOHEYHOM uTore,
BCe «wenu» nyTtewecteusa Bo Bpemsa 12.05 6yayT 3abuTbl, BbiHYyXAas MeHA AoxuagaTtbcs 6onee
no3gHero BpeMeHW, nocrne KOTOporo yxe He OyadeT AanbHevwen BO3MOXHOCTM BO3BpalleHus B TOT
NPOMEXYTOK BpeMeHW. 3OTUM CBOWCTBOM MalMHbl BpeMeHn Toxe obnaganum 6bl, ecnm  6bl
cywecteoBanu. OHY He TONbKO ABNATCA MECTaMU, OHU SABASIOTCA MECTaMMn C KOHEYHON BMECTUMOCTbLIO
AN OCYLLECTBIEHNS NepeMeLleHns B NPOLUSIoe.

Opyrum cnepcteuem Toro dakta, YTO MallMHbl BPEMEHN — 3TO He annapaTbl, a ckopee MecTa unu
nyTn, SBRsieTCa TO, YTO YernoBek He abconTHO cBOGOAEH BbiOMpaTh, B Kakoe BPEMsi BOCMONb30BaThLCS
umMun anga nytewwecteus. Kak nokasbiBaeT 3TOT NpMMep, Takylo MallnMHy MOXHO UCMOMb30BaTh TOMbKO AN
nyTeLlecTBus B TO BPEMSI U MECTO, rae OHa cyllecTBoBana. B yacTHOCTU, HEBO3MOXHO MCMNOMNb30BaTh €e
ONsi NyTewecTBMS B TO BPEMSI, KOr4a ee KOHCTPYKUMSA elle He Oblna 3akoH4YeHa.
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Celiyac reHepaTop BUPTYyarnbHOW pearibHOCTU COAEPXUT 3anncu MHOXECTBA pasnnyHbIX BEPCUIA TOTO,
YTO Mpou3oLWo B 3ToW nabopaTtopum mexay nonyaHem u 12.05. Kotopas n3 aTux Bepcuidi onucbiBaeT
peanbHyl0 UcTopuio? Hac He OOMKHO BOMHOBATb OTCYTCTBME OTBETa Ha 3TOT BOMPOC, MOCKOSIbKY OH
crpalunBaeT, YTO SABMSETCHA peanbHbIM B CUTyauuu, rae Mbl UCKYCCTBEHHO MOAABWAM UHTEPAKTUBHOCTD,
caenae HEMPUMEHMMOM NPOBEpPKY AokTopa [>koHCOoHA. MoXHO 6bIno 6bl NOCNOPUTL, YTO pearibHa TOMbKO
nocnegHsas Bepcus, Ta, KOTopas onucbiBaeT OOMbLUMHCTBO KOMWUA MEHS, MOTOMY YTO BCE Mpeabigylime
BEepCcUN B [OENCTBUTENBbHOCTU MOKa3bIBAOT UCTOPUIO C TOYKM 3pEeHUs nogen, KoTopble UK3-3a
WCKYCCTBEHHOrO npaBufia HEWHTEPaKTUBHOCTM HEe MOMNU MOMHOCTbI BUAETb, YTO npoucxoaut. Ha-
NPOTUB, MOXHO ObiNo Obl CNOPWUTb, YTO €OUHCTBEHHO pearbHON Bepcuelr ABNSeTCA nepeas Bepcus
coObITWIA, Ta, rae bbina TONbKO O4HA KOMUS MEHS, MOTOMY YTO TOSbKO €€ OHY S OLlyLan UHTEPaKTUBHO.
Becb cMbICn HEMHTEPaKTMBHOCTM B TOM, YTO Mbl BPEMEHHO Mellaem cebe U3MeHUTb MpoLuroe, a
MOCKOJIbKY BCE MOCreayoLme Bepcun oTmMyatoTcs OT NepBON, OHM He onucbiBatloT npoLunoe. OHM Bcero
NVWb OMUCLIBAIOT KOrO-TO, KTO CMOMmMpUmM Ha npolnoe, Gnarogaps yHMBepcanbHOMY reHepaTopy
n306paxeHui.

Takke MOXHO Oblfio Gbl NMOCMNOPUTbL, YTO BCE BEPCUM B paBHOW CTeneHu peanbHbl. Kak-Hukak, no
OKOHYaHWM BCEro 3TOro A NMOMHIO, YTO OLLUYTUN He TONMbKO OAHY UCTopUo nabopaTopumn 3a NATb MUHYT, a
HECKOIbKO TakMX UCTopuWi. S olyLlan ux nocrenoBaTenbHO, HO, C TOYKM 3peHus nabopaTopun, BCe OHM
MPOM3OLLNM 3a OAMH U TOT Xe NATUMUHYTHBIA NPOMEXYTOK BpeMeHU. MNonHasa 3anMcb MOUX OLLYLLEHWIA
notpebyeT MHOXeCTBa CHMMKOB NabopaTopum Ha KaxObli MOMEHT, onpefensieMblii Yacamu, BMecTO
OObIYHOTO OOHOTO CHMMKa Ha MOMEHT. [pyrumy crnoBamu, 3TO Obina nepejava  napannesibHbIX
BcerneHHbIX. OKa3blBaeTcsi, YTO 3Ta MOCMeaHss MHTeprnpeTaumst Hanbornee 6nm3ka K UCTUHE, Kak Mbl
YBVAUM, NMOBTOPUB 3TOT K€ CaMblil SKCMEPVMEHT, HO Ha 3TOT pas C BKIOYEHHON MHTEPaAKTUBHOCTLIO.

MepBoe, 4TO 51 XO4y cka3aTb 06 MHTEPAKTMBHOM peEXMME, B KOTOPOM S CBOOOAEH BO34ENCTBOBATL Ha
cpeny, — 93TO TO, 4YTO OOHO, YTO A MOry peanu3oBaTb MO CBOEMY BbIOOpy, — 9TO TOYHasi
nocrnegoBaTenbHOCTb COObITUIA, KOTOPbLIE S TOMLKO YTO ONMUcan Anst HEMHTEPAKTUBHOIO pexuma. To ecTb,
S MOTy BEpPHYTbCHA Ha3a M BCTPETUTb OOHY WIIM HECKOSIbKO KoMnui cebsd, HO, TeM He MeHee, (ecnu s
OO0CTaTOYHO XOPOLLUUIA aKTep) NOBECTM cebs TOYHO TakK, Kak ecnu Obl 9 HE BMOEN HEKOTOpble U3 HUX. TeM
He MeHee, S JOJPKEH BHMMATENbHO Habnogate 3a HUMK. Ecnun s xody Bocco3gate nocnegoBaTenbHOCTb
COObITMI, NPOM3OLWIEANX MNpu  NPOBEAEHMM MHOM  3TOrO0  SKCMEPUMEHTA C  BbIKIMIOYEHHOW
WHTEPaKTUBHOCTbLIO, S1 AOIMKEH NMOMHUTb, Kakme Konun MeHs BedyT cebs Tak, Kak 1 Mory Bectu cebs B
nocnegyloLime noceLleHsi 3Toro BpemMmeHu.

B Hauane aToro skcnepumeHTa, Koraa S BNnepBble BUKY MaLUVHY BPEMEHW, 9 HEMEOJIEHHO BWXY, YTO
OHa BbINyCKaeT OOHY WM HECKONbKO Konui MeHs. [loyemy? [loToMy 4TO Npu  BKIHOYEHHOWM
MHTepPaKTUBHOCTK, Korga s 6ydy mcnonb3oBaTb MawwvHy Bpemenun B 12.05, y meHs GyaeTt npaso BO3-
OelCcTBOBaTb Ha MpoLUMoe, B KOTOPOE S BEPHYCb, a 3TO NPOLUIIoe — Kak pa3 To, YTO NPOMCXOAMT cendac,
B nmongeHb. Takum obpasom, byaywmi 9 nnm bygylime g nosaBnsiTcs, YTobbl MCNONB30BaTb CBOE NpPaBo
BO3OEeNCTBUSA Ha nabopaTopuio B MOMAEHb, NPaBO BO3AEWCTBUS Ha MEHS U, B YAaCTHOCTM, NpaBo ObiTb
YBUOEHHBLIMU MHOW.

Konuu meHs1 3aHMmaloTca cBoumn genamm. PaccMoTpum BbIMUCIIMTENBHYIO 3adady, KOTOPYH OOIMKEH
BbIMOMHNTL FeHepaTop BUPTYyarnbHOW pearibHOCTM Npu nepefade 3aTuX Konuin. Tenepb CyLecTBYeT HOBbIN
3NEMEHT, KOTOPbIN AenaeT 3Ty 3agady ropasgo 6onee CnoXxHow, YeM oHa Obina Npy HEMHTEPAKTUBHOM
pexume. Kak reHepaTop BUPTYanbHON peanbHOCTU AOSMKEH BbIICHUTb, YTO cobupatoTcsa genatb Konuu
MeHA? Y Hero eule HeT HUKaKMX 3anucen aTon MHGOPMAaLMK, MOCKOMNbKY B (PU3NYECKOM BPEMEHM
3KCMEepPUMEHT TOMbKO 4YTO Hayancsa. OpHako reHepaTop HeMeAneHHO [OSKeH npeacTtaBuTb MHe
nepegayn 6yayLlero MeHsi.

MockonbKy s TBEPAO PELUNIT NPUTBOPUTBLCSH, YTO HE BUXKY 3TW Nepenayun, a 3aTemM CKONnMpoBaTb TO, YTO
OenawT OHW, OHM He OyaoyT noaBeprHyTol Gonee CTPOron npoBepke Ha TO4YHOCTb. [eHepaTopy
BMPTYarbHOW pearnbHOCTU HY>KHO BCEro Nullb 3acTaBUTb UX AernaTtb Ymo-ubo — 4YTO YrogHo, YTo Mor
Obl coenatb 4; Uy TodHee, Nboe nosegeHne, KOTopoe st MOr Bbl ckoNMMpoBaTb. 3Has TEXHOMOMN0, Ha
KOTOPOW OCHOBaH reHepaTop BUPTyanbHOW peanbHOCTU, Mbl JONYyCKaeM, YTO 3TO He MpeBbIcUIo Gbl ero
BO3MOXHOCTU. 'eHepaTop MMEET TOYHY0 MaTeMaTUYecKylo MoAenb MOEero Tena u HeKoTOpyk CTeneHb
npsiMoro Agoctyna Kk Moemy Mo3ry. OH MOXeT UCNoNb30BaTh UX AN BbIYUCIEHUS] HEKOTOPOro NoBeAEHNS,
KoTOopoe 51 Mor Obl CKONMpPOBaTb, a 3aTeM 3aCTaBUTb CBOM MCXOAHbIE Nepeaadn MeHs BecTu cebss UMeHHO
TakK.

Wtak, B Havane KCnepnmMeHTa A BUXY, YTO HECKOJIbKO KOMU MeHS NOSIBNAOTCS U3 Bpau.laIOU.LeVICﬂ
OBepu n 4YTOo-TO AenaloT. A NpUTBOPAKOCb, YTO HE 3amMevaro Ux, U 4epe3 nATb MUHYT CaM 06XO>Ky
BpallakLlyca OBepb U KOMUMPYKHO BUOEHHbIE MHOM paHee aencreus nepBoﬁ Konuu cebs. L—Iepes nATb
MUWHYT A4 CHOBa O6X0)Ky OBepb N KONMPYK BTOPYK KONUKO U T. O. Tem BpeMeHeM A 3amMe4dalro, 4TO oaHa U3
Konui Bceraga NOBTOPAET TO, YTO Aenaln A B TedeHne NepBbiX NATU MUHYT. B koHUe nocnegoBaTenbHOCTH
nyrtewectesmda BO BpPEMEHU Yy reHepartopa BVIpTyaJ'IbHOIZ peanbHOCTKN CHOBa 6yp,eT HECKOSbKO 3anucemn
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TOro, YTO MPOU3OLLIFIO 3@ NATb MUHYT MOCMe MONyAHS, HO Ha 3TOT pa3 BCe 3TV 3anvcu ByayT WOEHTUYHbI.
OpyrMMmun cnoBamu, UMeeT MeCcTO TOSbKO OfHa UCTOpMS, a UMEHHO: YTO A BCTpeyaro byayuiero cebs, Ho
MPUTBOPSIOCL, YTO He 3amevaro ero. [losgHee A ctan aTum Byaylwmm MHOW, nNepemecTwuncs Hasag BO
BpeMeHu, 4Tobbl BCTPETUTL NPOLUNOro cebs, u, No-BManMoMy, ocTancs HesameyeHHbIM. Bce aTo oveHb
Henmoxo, HemapagokcanbHO — W HepeanbHo. 3JTO 6ObINO  AOCTUrHYTO, 6narogaps  CrOXHOW,
B3aMMO3aBNCUMON Urpe, B KOTOPOW y4acTBOBaNM reHepaTop BMPTyanbHOW peanbHOCTU U 9: 8 Konuposan
€ro, a OH KonupoBan MeHs. Ho npu BKMOYEHUU HOPMarnbHOW MHTEPaKTUBHOCTU, S MOTy He BblbupaTtb 3Ty
urpy.

Ecnn 6bl y MeHsa pencteBuTenbHO Obinl AOCTYN K BUPTyaribHOMY MyTELeCTBUIO BO BPEMEHW, S
HenpemeHHo 3axoTten 6bl NPoBepUTbL NOANMHHOCTL Nepedayn. B obcyxaaemMom Hamu crnyvae npoBepka
Havyanacbk Obl cpasy Xe, kak TONbKO A yBuaen konum ceds. A 6bl He TONbKO He NpourHopupoBsan ux, s 6ol
HeMeaneHHO BCTYNUI C HUMW B pasroBop. Y MeHsd ropasgo 6ornblie BO3MOXHOCTEN MPOBEPUTH KX
NOAMWHHOCTb, YeM ux Bbino 6bl y goktopa [xoHcoHa Ans npoBepku noanuHHocth Konus Lesaps. YTtobbl
NponTK XoTH Bbl HaYarnbHy NPOBEPKY, NepedaHHble BEPCUU MEHS AOMKHbI Bbiny 6bl BbITh CyllecTBamu
C WCKYCCTBEHHbIM WHTENNeKToMm — 06onee TOro, CyllecTBamu, HacCTOMbKO MOXOXUMW Ha MeHs, Mo
KpaviHelh mepe, B CBOMX peakuusiX Ha BHELUHWE pasfpaxuTenu, 4ytobbl OHM MoOrnv ybeauTb MeHsi, 4To
ABMSAOTCA TOYHOWM Nepefayen MeHs, kakuMm s Mor Obl cTaTb Yepes NATb MUHYT. [eHepaTop BUPTyarbHON
peanbHOCTU OorpkeH obpabaTbiBaTb NpOrpaMmbl, MO COAEPXKaHWK M CIOXHOCTM MNoAoOHble Moemy
pasymy. M onsaTtb, CMOXHOCTb HammcaHus nogobHbIX MporpaMMm B AaHHOM criydae He npobnema: Mbl
nccnegyem nNpyMHUMN BUPTYarnbHOMO MyTeLecTBUS BO BPEMEHW, @ HE ero npakTnyeckoe npumeHeHue. He
MMeeT 3HayeHusl, OTKyda Haw rMnoTeTUYECKUA reHepaTop BUPTyarbHOM peanbHOCTM OepéT cBou
nporpammbl, MOCKONbKY Mbl CpaluMBaem, COQEPXUT N Habop 8Cex 803MOXHbIX MpogpamMm nporpamMmmy,
TOYHO nepegatoLlyto nyTtewecTsme Bo BpemeHun. OAHaKo Hall reHepaTop BUPTyarbHOW peanbHOCTW, B
npuHUMNE, uMeeT CpeacTBa HaWTW BCe BO3MOXHbIE BapuaHTbl MOEro MNOBeAEHWS B PasfUyHbIX
cutyaumsax. 9ta uHopmaums cogepxutca B U3NYECKOM COCTOSHMM MOEr0 MOo3ra, U C MOMOLLbIO
OOCTaTOYHO TOYHbLIX U3MEPEHUI, B NPUHLUMUME, €€ MOXHO bbino 6bl cumtatb oTTyaa. OgHMM U3 METOAO0B
(BEPOATHO HenpuemneMbiM) OCYLLECTBUTb 3TO MOr Obl ObiTb Cregyolmin: reHepatop BUPTyalbHOM
pearnbHOCTU 3acTaBnseT MOW MO3r B BWPTyaribHOW peanbHOCTW BCTYNMUTbL BO B3aUMOAEWNCTBUE C
npoBepsieMONn Cpedon, 3anucbiBaeT €ro noBedeHue, a 3aTeM BOCCTaHaBMMBaEeT ero nepBoHavanbHoe
COCTOsiHME, BO3MOXHO, MPOKPYTUB ero Hasag. lNpuunHa Toro, noyemy 3To MOXeT ObiTb HenpuemnembiM,
B TOM, YTO 4, NO-BMAUMOMY, owymus1 Bbl 3Ty NpoBEpPsEeMyto cpeay M, XOTs S MOTOM He BCMoMHWN Obl ee,
A Xody, 4TODObl reHepaTop BWPTyanbHOW pearnbHOCTW AaBan MHE TOMbKO OLYLIEeHNUs,, TOYHO
onpefeneHHble MHOW, U HUKakue gpyrue.

B niwobom crniyyae, onsg HacToAwWwMX Lenen 3HavyeHne MMeeT TOMbKO TO, YTO, MOCKOMbKY MOW MO3r
AaBnsieTca U3NYECKUM OOBEKTOM, MpWHUMN TbhlOpMHra rnacuTt, 4YTO OH BXOAUT B penepTyap
YHUBEpCAarbHOro reHepaTopa BUPTyanbHOW peanbHOCTU. Takum obpasom, B NpuHUMNE, KONUS MEHHA MO-
XXeT MPOWTWN NPOBEPKY Ha TOYHOCTb CXOACTBA CO MHOW. HO 9TO He eQMHCTBEHHAas NpoBepKa, KOTOPYHo £
XO4y OCylecTBUTb. [MaBHbIM 00pa3oM, s XOvy MpoBepuTb, MOAMMHHO NN NepejaeTcs camo
nyTewecTBne BO BpeMeHn. B 310N CBA3K, A XO4y BbISCHWUTb HE TOMbKO, SABSETCH N 3TOT YeroBek noa-
FIMHHBIM MHOW, HO MOAJSIMHHO N TO, YTO OH M3 ByayLiero. YacTnyHo, A MOry NpPoBepuTb 3TO, Paccrnpocus
ero. OH JOomKeH ckasaTb, YTO NMOMHUT, YTO MATb MUHYT Ha3ad HaxoguNcs B MOEM MOJIOXKEHMU, @ NOTOM
npoLuen 4epe3 BpallaloLWylocsd ABepb W BCTPETUN MeHsA. A Tak e AOIMKeH OBHapyXuTb, YTO OH
npoBepsieT MOANUHHOCTL MeHs. [loyemy OoH cgenan 6bl 3107 [loTOMy 4YTO cambii CTPOrMA M NPSMOMN
cnocob npoBepuTb ero CXoAcTBO C ByAyLLUMM MHOM 3aknoyancd 6bl B TOM, 4ToBbl NogoxaaTh, noka g He
npongy 4yepes MalLUMHYy BpeMeHu, a NOTOM NOCMOTPETb Ha ABe BeLuu: BO-NepBbIX, BedeT nn cebsa konus
MeHS, KOTOpYlo A TaM obHapyXuMBalo, Tak e, Kak, 1 MOMHI0, Ben cebs A; U BO-BTOPbIX, Beay Nu A cebs
TakK, Kak, s MOMHI0, Bena cebs Konus.

B obounx aTux OTHOLWEHMAX nepegada onpedeneHHo He nponget nposepky! MNpu moen nepson xe u
camon HeDOonbLLIOK NOMbITKE BECTU CeBSA OTMMYHO OT TOro, Kak, s MOMHI0, Berna cebsa mMosi Konusi, y MeHsi
370 nony4ntca. M 3actaBuTb MOKO KOMUIO BECTM cebsA OTNUYHO OT TOro, kak Ben cebs 4, bygeTt noyTtn Tak
)Ke nerko: Bce, YTO MHe npuaeTcsa caenartb, — 3TO 3adaTb €M BOMpOC, KOTOpPbIN S Ha ero Mecrte He
3agaBar, 1 OTBET Ha KOTopbii ByaeT uHbiM. Takum obpas3om, Kak Obl CUMbHO OHM HE MOXOAMITN Ha MEHS
BHELIHE W JIMYHOCTHO, IOOW, MOSABMSOMECA M3 BUPTyanbHOW MalUWHbl BPEMEHW He SBNSKTCA
NOAMVHHOW nepefaven YyenoBeka, KOTOPbIM s BCKOPE CTaHy. [la OHW 1 He OOIMKHbI UM SIBNATLCA — Kak-
HWKaK, 1 TBEPAO peLwunsT BeCcTu cebsi OTNIMYHO OT HWX, Korda npuaeT Mos ovepedb BOCMONb30BaTLCS
MalUMHOM BPEMEHU, W, MOCKONbKY Cenvac reHepaTtop BUPTyanbHOM peanbHOCTU paspellaeT MHe
cBOOOAHO B3anMOOENCTBOBATb C NepeaaHHon Cpeaown, HET HUYEro, YTo NoMeLuano Obl MHe OCYyLLEeCTBUTD
CBOE HaMepeHue.

MNoposeoem wutor. B Havane JKCNnepnmMmeHTa A BCTpedar 4erioBeka, B KOTOPOM Y3Hak cebs, 3a
NCKNoYeHMeM HebomnbLINX OTNMYMA. JTU OTNNYMS MnocreaoBaTerlbHO YKa3blBalOT Ha TO, YTO OH U3
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Oygywero: oH nomHuT nabopatopuio B 12.05, B TO Bpemsi, KOTOpoe, C MOEN MEepCrneKkTBbl elle He
HacTynuno. OH NOMHUT, YTO OTNPaBWIICA B 3TO BPeEMS, MpoLUen Yepes BpaLlalLwycs ABepb U NpubbI B
nongeHb. OH MOMHUT, YTO A0 BCEro 3TOro, OH Hayarn 3KCMEepUMEHT B MONAEHb, BrepBble YBUAOEI
BpaLlaloLLylocs OBepb M nosienawwmecss konum cebsi. OH roBopuT, Y4TO 3TO Mpousowsno donee NSt
MUWUHYT Has3ad, B COOTBETCTBUM C €ro CyObekTUBHbIM BOCMPUATUEM, XOTs, B COOTBETCTBUM C MOUM
CyOBbEKTMBHBIM BOCMPUATUEM, BECb IKCMEPUMEHT €LLE He ANMTCA U NaTKu MUHYT. U Tak ganee. OgHako,
XOTSl OH M NPOXOAWUT BCE MPOBEPKM Ha ObITHOCTb Bepcuen MeHs 13 byayliero, OH He sIBNSETCA MOUM
Oyaywmm, n ato gokasyemo. Korga s npoBepsito, ABNAETCA N OH UMEHHO TEM YeSIoBEKOM, KOTOPbIM £
CTaHy, OH He MPOXOAMWT 3Ty NPOBEPKY. TOYHO TakK e, OH FOBOPUT MHE, YTO A HE NMPOXOXY MPOBEPKY Ha
ObITHOCTb €ro MPOLUSbIM S, MOCKOSbKY 51 HE Aenato B TOYHOCTU TO, YTO, KaK OH NMOMHMT, Aenan OH.

Wtak, oTnpasnasch B npoLunioe nabopatopuun, 8 o6HapyxuBalo, YTO 3TO He TO NPOLUMoe, KoTopoe S
TONBbKO YTO MOKUHYM. V3-3a B3auMOOENCTBUSA CO MHOM KOMWUS MEHS, KOTOPYHO S HaxXoxXy Tam, BedeT cebs
He TOYHO Tak, Kak, s nomHioo, Ben cebs 4. CnepoBaTenbHo, ecnm Obl reHepaTop BUPTyanbHOW
peanbHOCTU AorkeH Obin 3anucaTb BCe, YTO MNPOUCXOOUT BO BpPeMs 3TOM MOCNEeAoBaTErlbHOCTU
nyTewWweCcTBNUSs BO BPEMEHW, €My OnsATb MNpULINOCh Obl 3aNOMHWUTb HECKOMbKO CHUMKOB Ha Kaxabli
MOMEHT, onpefensieMblil Yacamy B nabopaTtopum, U Ha 3TOT pa3 BCe OHW Obinn Obl OTAMYHLL. OpyrumMu
cnoBamu, cywecTtBoBano Obl HECKONbKO pasfuyHblX, MNapannenbHbiX WCTopui nabopaTopun 3a
NATUMUHYTHOE MyTeLlecTB/e BO BpeMeHW. M onsATb, S OLLYTUN KaXayl U3 3TMX UCTOpUin No ovepeaun. Ho
Ha 9TOT pa3 A OLWyTuN BCe UX BO B3aVMOAEWCTBMM, MOITOMY Hemnb3s CKasaTb, YTO XOTb OAHA M3 HUX
MeHee peanbHa, Yem Bce ocTanbHble. Takum 06pasom, B AaHHOM Criyyae nepedaeTcss mMareHbKun
mynbTuBepc. Ecnu 6bl 370 6bINO dur3nyeckoe nyTelecTBue BO BPEMEHW, MHOMOYUCIIEHHbIE CHUMKU B
KaxKabI MOMEHT Bbinu 6bl NapannenbHbIMW BCeNeHHbIMU. 3Hast KBAHTOBYIO KOHLIENLMIO BPEMEHW, Mbl He
yaMBUnnce bl 9TomMy. Ham M3BecTHO, YTO CHMMKK, KOTOpbIE B HALLEM NMOBCEOHEBHOM OMnbiTe cobuparoTes
NpuMbnu3nTensHO B OAHY BPEMEHHYK nocrnefoBaTenbHOCTb, B AEWCTBUTENBHOCTU SABMSKOTCS napan-
nenbHbIMW BCeneHHbIMU. Mbl 0BbIYHO He oLlylaem Apyrine napannenbHble BCeneHHble, CyLecTByoLmne
B /MO e caMoe BPeMsi, HO y Hac eCTb NpuYMHa BEPUTbL B UX CyLLlEeCTBOBaHME. Takum obpasom, ecnu Mbl
Hamgem kakon-nmbo cnocob, elle HeonpeAeneHHbI, NnepeMecTuTbcs B Gonee paHHee BpeMmsi, nodemy
Ham cregyeT oXuaaTb, YTO 3TOT CNOCOD HenpeMeHHO MOMECTUT KaXAyl KOMWK Hac Ha KOHKPETHbIN
CHUMOK, KOTOpPbIN 3Ta Konua yxe owwyTtnna? MNMovyemy HaMm cnegyeTt oXuaaTh, YTO KaKabl rOCTb, KOTOPOroO
Mbl MpuHUMaeM u3 Gyayuiero, 6yaeT NpMxoauTb C KOHKPETHbIX ByayLwimx CHUMKOB, Ha KOTOPbIX Mbl, B
KOHeYHOM uTore, obHapyxum ceba? B gencTButenbHOCTM, Ham He crnegyeT oxugaTtb aT1oro. [pocuTb
paspelleHnss Ha B3auMOAENCTBME CO Ccpefdamy MPOLWMOro — 3HAYUT M3MEHUTb €ero, 4To, Mo
onpefeneHnto, 3Ha4MT MPOCUTb HaXOAMTbCA Ha CHWMKE, OTIIMYHOM OT TOrO, KOTOPbIA Mbl MOMHUM.
lMyTelwecTBEHHVK BO BPeMeHW BepHyncs Obl Ha TOT Xe CHUMOK (MUNnn, YTO, BO3MOXHO, TO e camoe, Ha
WOEHTUYHBIA CHMMOK) TOMbKO B Ype3Bbl4aMHO CMOXHOM Cryyae, O KOTOPOM s yXe pacckasan Bbllle,
Korga wmexgy BCTPeYalWMMNCa KOMUAMW He MNpoUCXoanT  Id(PEeKTUBHOrO B3aMMOAENCTBUSA, U
nyTeLeCcTBEHHUK BO BpeMeHU yMmyapsieTca caenartb Bce napannenbHble NCTOPUN NAEHTUYHBIMU.
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Puc. 12.3. Tpaektopun nepeasmkeHnsi B MynbTUBEPCE NMyTELIECTBEHHNKA BO BPEMEHMN, KOTOPbIN
nblTaeTcs «pasbirpaTe NapagoKe»

Tenepb gaBanTe NogBeprHeM BUPTyarbHYH MalUMHY BPEMEHW OKOHYaTernbHOW npoBepke. [aBante
HaMepeHHO pasbirpaemM napagokc. A opMupyto TBEPAOE HaMepPEHME, KOTOpPoe CHOPMyNMpPOoBarn BblLLE:
s1 pellaro, YTO ecrniv KOMnsa MeHs NoSBNAETCHA M3 MallMHbl BPEMEHM B NOJSAEHb, TO 51 HE 80UJY B Hee B
12.05 vinn B noboe apyroe Bpems, Noka ANUTCS akcnepuMeHT. Ho ecnun HYKTO He nosiButcs, To B 12.05 1
80Udy B MaLUUHY BpeMEHU, NOSIBMIOCL B NONAEHb, a NOTOM CHOBA He BOCMOb3YOCh MALUUHOW BPEMEHN.
YUT0 npomnsonaeTt? KTo-HMbyab nosiBUTCS U3 MalumHbl BpeMeHU unu HeT? MosiuTcs. M He nosiutcsa! 310
3aBMCUT OT TOrO, O KaKOW BCENEHHOW Mbl roBopumMm. He 3abbiBainTe, 4TO B nongeHb B rabopartopuu
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npoucxogut Gonblle, Yem YTO-TO OAHO. [lOMyCTMM, YTO S HE BWXY HMKOrO, KTO BbILEN Obl 13 MalUUHbI
BpeMEHW, Kak 3TO MokasaHo Ha Touyke «Hauano», cnpaBa Ha pucyHke 12.3. 3atem, OenctBys B
COOTBETCTBUM CO CBOMM TBEPAbIM HaMepeHueM, S xay, korga Hactynut 12.05, n 3atem nNpoxoxy vepes
yXKe 3HaKkomylo Bpallawrollylocs Asepb. [losBnAscb B MOMAeHb, S, KOHEYHO, OBHapyXuBaito Opyryto
Bepcuio cebs, croswy y Toukm «Havano», crieea Ha pucyHke 12.3. Becegys, Mbl BbISCHSEM, YTO
cchopmmpoBanu ogHoO 1 To e HamepeHne. CnegoBaTernbHO, MOCKOMbKY S MOSIBUICS B €ro BCENEHHOM, OH
OyneTt BecTu cebs OTNMMYHO OT TOro; Kak Ben cebs 4. [JelcTBua B COOTBETCTBUM C TEM XE CaMbiM
HamMepeHneMm, YTO U Yy MeHsl, NPUBOAST ero K TOMy, YTO OH He UCMNOoNb3yeT MalnHy BpemeHun. C aToro
MOMEHTa Mbl C HUM MOXeM MPOAOIKUTbL B3auMoeNCTBNE B TEYEHUE BCEro BPEMEHN UMUTaLUK, U B TON
BCeneHHon OyneT ABe Bepcuu MeHsi. Bo BceneHHon, n3 koTtopon A npuiien, nabopaTtopus ocTaeTcs
nycton nocrne 12.05, Tak Kak s HMKoraa He BepHycb Tyda. [Napagokca HeT. Ob6e Bepcun MeHs nNpeycnenm
B OCYLLECTBNEHMM Hawero oblero HamepeHuss — KOTOpoe, CrnedoBaTernbHO, BCe-Taku He Obino
NOrM4Yeckn HEBO3MOXKHbIM.

A n BUOOU3MEHEHHLIN 1 B 9TOM 3KCNEPUMEHTE UMENU pasnnyHble ollylleHus. BugonsmeHeHHoe 4
BMAENO, KaK KTO-TO BbIXOAMT U3 MalUWHbI BpEMEHU B NongeHb, a g 9Toro He Buaen. Hawm owyuieHnsa B
paBHOW CTeneHn coBnanu Obl C HALWMM HaMepPEHNEM, U B paBHOM CTeneHn Obinu 6bl HenapagoKkcarbHbl,
ecnu Gbl HaLWW ponn NepemMeHnnnckb. To ecTb, 1 MOr Obl BUAETb, Kak OH BbIXOAUT U3 MalUMHbI BpEMEHUN B
nonaeHb, a caM He Bocnosnb3oBarics Obl eli. B aTom cnyyae mbl 06a 3aBepLunnu 6bl CBoe NyTelecTBmE B
TOW BCENEHHOW, B KOTOPOWN 51 Hadan ero. B Ton BceneHHoW, B KOTOPOW OH Hadan cBoe nyTellecTBue,
nabopartopus octanacb Obl MYCTOW.

Kakyto M3 3TUx [BYX CaMOCOrNacoBaHHbLIX BO3MOXHOCTEW MOKaXeT MHe reHepaTop BUPTYarbHOM
peanbHOCTU? Bo Bpemsi 3ToW nepegayun npoiecca, NPoOXoasaLLero BHyTpU MynbTUBEpPCa, S Urpato TONbKO
OLHY U3 OBYX KOMWUIA MEHSI; BTOPYIO KOMUIO NepedaeT nporpamma. B Havane akcneprMMeHTa 3Ty ABe KOMnum
BbIMMSAAAT MAEHTUYHO (XOTS B (OU3NYECKON PeanbHOCTU OHWM PasnnyHbl, MOTOMY YTO TOMBbKO OAHa U3 HUX
obrnagaet u3M4eckum MO3roMm W TeNoMm BHe BMpTyanbHOW cpedbl). Ho B dmsmyeckon Bepcum IKC-
nepumeHTa — ecnu 6bl MaliMHa BpeMeHM hr3ndeckn cylecTBoBana — ABE BCENEHHble, coaepxallime
KOMUM MEHS, KOTOpble COOMpanMcb BCTPETUTBLCSH, M3HAYarnbHO Obln Obl CTPOro MAEHTUYHbI, U 06e Konuu
Obinn Obl B paBHOW CTeneHu peanbHbl. B MOMEHT MynbTuBepca, korga Mbl BCTpeTUnucb (B OOHOM
BCENEHHOM) UNn He BCTPeTunuch (B ApPYromn), 3T ABe konuu ctanu 6bl pasnuyHbiMu. BeccmbicneHHo
crnpalunBaTh, Kakas KOnusi MeHsl UcnbiTana Obl Kakne-To OLLYLLEHWUS: MOCKOMbKY Mbl MAEHTUYHbI, Takoro
MOHATUS, KaK «Kakas» M3 Hac, He cyllecTtByeT. [MapannenbHble BCEMEHHbIE HE WMEKT CKPbITbIX
CEPUMHBLIX HOMEPOB: OHW OTNNYAlOTCS TOMBbKO TEM, YTO MPoOMCXOAuT B Hux. CrnegoBartenbHO, YTOObI
nepegatb BCe 3TO Ansi Grara OQHOM KOMWM MEHsl, FreHepaTop BUPTYyanbHOW peanbHOCTU OOMKEH
BOCCO3[aTb ANsl MeEHs CINeACTBUE CyLeCTBOBaHMS B BUAE [ABYX WOEHTUYHbIX KOMWIA, KOTOpbIE,
BMOCNeACTBMM, CTAHOBATCS PasfNMYHbIMKM M MMEKT pasnuyHble owyuleHuss. OH MOXeT 3acTaBUTb 3TO
NPOU30MTN NPOM3BOSIBHO, C PAaBHOW BEPOSATHOCTLIO, BbIOMpas, Kakyto M3 ABYX poren oH byaeTt urpath (a
crnefoBaTternbHO, 3Had MOe HaMepeHue, Kakylo ponb 6yay wrpate §). [Jeno B TOM, YTO MPOW3BOSIbHbIN
BbIOOp B OENCTBMTENBHOCTM O3Ha4aeT nogbpackiBaHME HEKOW 3NEKTPOHHOW Bepcuu BGecnpucTpacTHON
MOHETKM, a becnpucTpacTHad MOHeTKa — 3TO Takas MOHETKa, KOTopasi B MOMOBMHE BCENEHHbIX, rae ee
nogbpocunu, nagaet «Opfiom», a B APYron MOMOBMHE — «peLuKon». Takum obpa3om, B MONIOBMHE
BCeMneHHbIX s Bygy urpatb O4Hy pornb, a B APYron NonoBvHe — Apyryto. VIMeHHO 3To npomsoLwwno 6ol ¢
pearnbHON MaLLUMHOW BPEMEHM.

Mbl BMgenu, 4to cnocobHOCTb reHepaTopa BUPTyarbHON peanbHOCTM NepeaaBaTh MyTelecTsue BO
BPEMEHWN B TOYHOCTM 3aBMCUT OT TOro, obnagaeT v oH NnoapobHoN nHopmaLlmer 0 CoOCTOAHUN pasyma
nonb3oBaTtens. TO MOXET 3acTaBWTb YeroBeka MOMHTEepPecoBaTbCH, BOMCTUMHY N Mbl n3bexanu Bcex
napapokcoB. Ecnu reHepaTop BMpTyarnbHOW peanbHOCTU 3apaHee 3HaeT, YTo 8 cobupalrocb caenartb,
OeNCTBUTENbLHO N 9 cBoboaeH NpoBOAMTL Nobble NpoBepkn, KoTopble Bbibepy? B gaHHOM cryyae HeT
HeobxoauMOCTM 3agaBaTtbCsa rMNyboKMMKM BOnpocamu O npupoge cBobogHoWm Bomnu. A OEeNCTBUTENBHO
cBobogeH Aenatb BCe, YTO 3ax04y B 9TOM 3KCNEPUMEHTE, B TOM CMbICNE, YTO AN KaX4oro BO3MOXHOMO
cnocoba s mory BblbpaTh Ntobylo peakumio Ha CMOAENUPOBAHHOE NPOLUOe — BKIYas U NPOU3BOSIbHYIO
peakuuio, ecnn s 3axovy 3TOro, — reHepaTop BUPTyanbHOW peanbHOCTWU paspelunT MHe pearmposaTtb
MMEHHO Tak. VI Mou OencTBUS BRUSAKOT Ha BCE cpefbl, C KOTOPbIMA S B3aMMOAEWCTBYIO, U BCE OHU
OKa3blBalOT Ha MEeHsl OTBETHOEe BO3JEeWCTBME TOYHO Tak, Kak OHW Aenanu 6bl 310, ecnu Obl HE MMeno
MeCTO MyTeLleCcTBNE BO BPEMEHM.

eHepaTopy BUpPTyanbHOW peanbHOCTU Heobxoauma WHopMaumMs M3 MOEero Mosra He Ans Toro,
yTobbI NpeackasaTb MOU AEUCTBMUS, a ANng TOro, YTobbl NepeaaTtb NoBeAeHWe MOUX ABONHUKOB U3 APYrUX
BceneHHbIX. Ero npobnema 3akntoyaeTcs B TOM, YTO B pearlbHOW BEPCUMU 3TOM CUTyaLMU CyLLECTBOBaNu
Obl MOV OBOWHMKM M3 napansenbHbIX BCENEHHbIX, KOTOpble NepBoHaYarnbHO Obinn 6bl MOEHTUYHBIMY, a
cnefoBaTternbHO, MMEenu Obl TE e CaMble CKIOHHOCTU, YTO U 51, U NPUHUMAnu Obl Te e caMble peLUeHUs.
(Ewe panblie B MynbTUBEpPCE Takke CyLLEeCTBOBanu Obl ApyrMe Mou ABOVHUKA, KOTOpbIE OTNMYanuch Obl
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OT MEHsl yXe B Hayane 3KCMepMMeEHTa, HO MawuHa BPEMEHW HuKorga He nossonuna Obl MHe
BCTPETUTBLCS C 3TMMK Bepcusamn). Ecrnm cywecteoBan Gbl kakon-TO MHOW cnocob nepegayn aTux nogen,
reHepaTopy BUpPTYyanbHOW peanbHOCTM He noHagobunacb Obl MHOpMaumMst M3 MOEero moasra, kak He
noHagoounmncb Obl €My HeEMOMEepHble BbIYMCIUTENBHBIE PECYpPCbl, KOTOpble Mbl paccmaTpuBaru.
Hanpumep, ecnn 6bl HECKONBKO YENOBEK, KOTOPbIE 3HAKOMbl CO MHOW, Obinin Gbl CMOCOBGHBLI CKOMMPOBaTh
MEHS C HEKOTOPOW CTEMEHbI TOYHOCTU (KPOME BHELUHUX KauyeCTB, KaK-TO: BHELLUHUI OOMMK 1 TOH ronoca,
nepeagaTtb KOTOpble AOBOSIbHO MPOCTO), TO reHepaTop BUPTyanbHOM peanbHOCTU Mor 6Gbl MCNoNb30BaTh
3TUX Nnogen, YTobbl OHW Chirpany ponn MoUx OBOMHUKOB M3 NapannierbHbIX BCENEHHbIX U, TeM CaMbiM,
Mor Obl NepegaTth NyTELECTBUE BO BPEMEHW C TOWN XKe CTENEHLI0 TOYHOCTMU.

KoHeuHOo, peanbHasi MaluMHa BPEMEHW He CTOSKHynacb Obl ¢ aTuMm npobnemamu. OHa npocTo
npegocTtaBuna Obl NyTWM, Ha KOTOPbLIX MOrMM Obl BCTPETUTLCS S M MOM ABOWHMKW, KOTOpble YXe
CYLLEeCTBYIOT, U OHa He orpaHMymMna Obl HM Halle noBedeHWe, HWU HalM B3aMMOAEWCTBUS, KOrga Mol
OencTBUTENbHO BCTpeTunucb 6bl. Ha cnocobbl coeanHeHus 3Tux nyte — TO €CTb, K KakKMM CHUMKaM
npueena Obl MalMHa BpEMeHW — MOBMAMANO Obl MOe bM3nMdeckoe COCTOsiHME, BKIYasd COCTOsHME
MOero pasyma. OTO He OTnu4yaeTcsl oT OBObIYHOM cUTyauun, B KOTOPOW Moe (hU3nyeckoe COCTOsIHME,
OTpa)XeHHOe B MOEMN CKIMOHHOCTU K pasfuMyHOMYy NoBeAeHuto, BnusieT Ha npowucxogsuiee. OrpomHas
pasHuua mMexgy 3TUM U MOBCEAHEBHbLIM OMbITOM B TOM, YTO Kaxdas KOMUsi MEHS MOTEHUMAnbHO MMeeT
OrPOMHOE BMVSIHNE Ha OpYyrue BCeNleHHble (Yepes NyTellecTBME B HUX).

HenctButensHO N cnocobHOCTL MnepemMellatbCs B MpoLnoe ApYrux BCEMeHHblX, HO He Haluen
COBCTBEHHOW, 9KBUBANeHTHa nNyTewecTBMIO BO BpeMeHu? BoO3MOXHO, WMeeT CMbICn  TOMbKO
nyTeLwecTBne Mexoy 8cesieHHbIMU, HO He NyTellecTBne Bo BpemeHn? HeTt. [Npouecckl, onMcaHHble MHOW,
OENCTBUTENBHO SABMSAKOTCH MyTelecTBMeM BO BpeMeHW. [Mpexae Bcero, Aeno He B TOM, YTO Mbl He
MOXeM NepeMecTUTbCA Ha TOT CHUMOK, Ha KOTOPOM Mbl ye Obinu. Ecnv Mbl NpaBunbHO BCe YCTPOUM, TO
Mbl CMOXeM 3To caenaTb. KoHeuHo, ecnn Mbl M3MEHMM B NPOLUMIOM Y4TO-NMMBO — ecnu Mbl caenaem
MPOLUSIOe OTANYHBIM OT TOrO NPOLUMAOro, U3 KOTOPOrO Mbl MPULLIN, — TO OKaXKeMCsi B APYrom MpOLUSIOM.
KayecTBeHHOe nyTeluecTBMe BO BpeMeEHM MO3BOMMMNO Obl HAM U3MEHWTb mpownoe. Opyrumu crosamm,
OHO MO3BOMSET HaM cAaenaTb NPOLUMOe OTANYHBIM OT TOro, KOTOPOE Mbl MOMHUM (B 3TON BCEMEHHOWN).
OTO 3HAYMT OTNNYHBLIM OT TOrO, KAKUM OHO AENCTBUTENBHO ABMASETCA Ha CHUMKaX, KyAa Mbl HE nmonaaany,
YTOObl U3MEHUTb YTO-NMBO. U K 3TUM CHMMKaM, NO onpedeneHnto, OTHOCATCH CHUMKM, Ha KOTOPbIX Mbl
ObIIN U NOMHUM 3TO.

Takum obpa3som, xenaHme U3MEHUTb KOHKPETHbIE MPOLUSbIE CHUMKKU, HA KOTOPbIX Mbl OgHaXabl Obinun,
OENCTBUTENbHO HE UMEeEeT cMbicna. Ho 3TO HuKak He CBs3aHO C MyTelecTBMEM BO BpeMeHu. OTa
BGeccmbIcnMua NpPoOUCTEKAeT HENOCPEeACTBEHHO U3 BGECCMbICIIEHHOW KMacCU4eCKOW TeopuuM O MOTOKe
BpeMeHu. IaMeHUTb npoLusioe 3Ha4uT BblIbpaTh, HA KAKOM CHUMKE HaxXOOUTbCS, @ HE U3MEHUTb KaKoOW-TO
KOHKPETHBIN CHUMOK MPOLLUNIOro Ha Apyron. B 3TOM OTHOLUEHWMU, U3BMEHUTL MPOLUIOE — BCE PaBHO YTO
n3ameHnTb Oyayuliee, YeMm Mbl MOCTOAHHO 3aHMMaeMmcs. Bcakun pas, korga Mbl genaem BblGoOp, Mbl
n3MmeHsiem byayulee: coenam Mbl MHON BbIBOP, Mbl U3MeHUNM Bkl ero onaTe. MNMogobHas naes He nmena
Obl CMbiCa B Knaccuyeckon uU3nke npocTpaHCTBa-BpEMEHW C €e eAWHCTBEHHbIM ByayLium,
onpeneneHHbIM HacTosawmuM. Ho oHa nmeeT cMbicn B KBaHTOBOW dusnke. [enas BbIoop, Mbl MU3MEHSIEM
Oyayllee No CpaBHEHUIO C TEM, KakuM OHO BydeT B Tex BCENEeHHbIX, rAe Mbl fernaem apyron Bbibop. Ho
HW OLMH KOHKPETHBIN CHUMOK OyayLlero HM B KOEM criydae He nameHsetcs. OH He MOXET U3MEHUTLCS,
MOCKOJSIbKY MOTOKAa BPEMEHM, MO OTHOLUEHUIO K KOTOPOMY OH MOr Obl M3MEHUTbCS, HE CyLLeCTBYyeT.
«N3meHeHne» Gyayuiero o3HadaeT BbIOOP CHMMKA, HA KOTOPOM Mbl OyAeM HaxoOWUTbCH; «KU3MEHEHMEN
MPOLUIIOr0 B TOYHOCTU O3Ha4daeT TO e camoe. [MoCKOMbKy MOTOKa BPEMEHW He CYLeCTBYET, He Cy-
LLIECTBYET M U3MEHEHNS] KOHKPETHOrO CHMMKAa MPOLUIIOro, NogobHOro ToMy Ha KOTOPOM, Kak Mbl MOMHUM,
Mbl Obinn. TeM He MeHee, ecnm Kaknm-To 00pa3omM Mbl NMOyYNUM OUINYECKUIA JOCTYM K NPOLUIIOMY, HET
TaKoW MPUYUHBI, NOYEMY Mbl HE MOTMNN Obl UBMEHUTL €70 B TOM CMbICE, B KAKOM Mbl U3MEHSAEM ByayLee,
a MMEHHO, BblbMpasa npebbiBaHMe Ha CHMMKE, OTIIMYHOM OT TOro, rge Obl Mbl HAXOOUNUCH, cAenam Mol
Apyron Bbl6op.

ApryMeHTbl BUPTYyanbHOW pearnbHOCTU NMOMOratT Npy MOHUMaHMU NyTelwecTBUA BO BPEMEHU, NOTOMY
YTO MNOHATME BMPTYanbHOW peanbHOCTM TpebyeT CepbesHOro OTHOLIEHUS K «COObITUSM, KOTOpble
npoTuMBopeyaT akTaMm», a MOTOMY, KBaHTOBas KOHLUENuMs BpemeHW, nofapasymeBarowas Hanuuve
MHOIMX BCENEHHbIX, KaXeTCs eCTeCTBEHHON, Byayyn nepegaHHON B BUPTyanbHOW peanbHOCTU. YBUAEB,
YTO MyTelwecTBMe B MNPOLWOe BXOAMT B penepTyap YHUBEPCANbHOMO reHepaTopa BMPTYyarbHOMW
peanbHOCTU, Mbl MOHUMAaEM, YTO MAes O NyTelecTBMM B MPOLUNoe nMeeT abCcontoTHbIN cMbicn. Ho aTo
He O3HayaeT, YTO OHa HenpemeHHo (usnyeckn AocTvxuMMa. Kak-Hukak, B BUPTyanbHOW pearibHOCTU
BO3MOXHO W MyTelecTBUE CO CKOPOCTbIO, MPeBbIWatoLWLen CKOpPOCTb CBETa, M BeYHble ABWUraTenu, u
MHOr0 BCEro Apyroro, 4YTo HEBO3MOXHO u3nyecku. Hukako obbeM paccyXgeHunm o BUPTyanbHOW
pearibHOCTU He MOXET [loKa3aTb, YTO AaHHbLIN NPOLECC pa3peLleH 3aKoHaMn PUsnKK (XoTs paccyxaeHue
MOXeT JoKa3saTb, YTO OH He pa3peLueH: ecrnv Obl Mbl MPULWLAM K NPOTUBOMOMOXHOMY BbIBOAY, 3TO O3Ha-
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Yano ©Obl, B COOTBETCTBUM C MPUHUMNOM TbIOpPUHra, 4YTO MyTELWEeCTBME BO BPEMEHM (PU3NYECKU
HEBO3MOXHO). Tak 4YTO € HaluM MO3UTMBHbIE BbiBOAbI O BMPTyarlbHOM MyTELWECTBMU BO BPEMEHMU
roBOpsT Ham O pusmke?

OHM TOBOPAT HaMm, KaK BbirMsaaeno Gbl NyTelwecTBUe BO BpeMeHu, ecnv Gbl OHO UMerno Mecto. OHu
roBOPAT HaM, 4YTO MyTewecTBME B Npolusioe HeusbexHo Obino Obl MPOLEcCOM, YCTAaHOBMBLLMMCS B
HECKOJbKMX B3alMOEMNCTBYIOLIMX M B3aMOCOeOMHEHHbIX BCerleHHbIX. B aTOM npouecce y4YacTHUKM,
Kyaa Obl OHWM HY OTNPaBUIUCL BO BPEMeHHW, B 06LEM criyyae, nepemMellanvch Gbl 3 0OHOW BCENEHHON B
Aapyryto. ToyHble cnocobbl CoOeaNHEHUS] BCENEHHbIX 3aBuUceny Gbl, MOMUMO BCEro MPOYero, OT COCTOSHUS
pasyMa y4acTHUKOB.

Takum ob6pasom, 4TOObI MyTelwecTBMe BO BpeMeHu Obino usanyeckm BO3MOXHO, Heobxoammo
cyuiectBoBaHMe MynbTMBepca. Kpome Toro, Heobxoammo, 4TOObl 3aKOHbI (OM3UKK, YynpaBnawowme
MyNbTMBEPCOM, ObININ TaKOBbI, YTO B MPUCYTCTBMM MAalUMHbl BPEMEHU N MOTEHLMANbHbIX MyTELIecT-
BEHHWKOB BO BPEMEHW, BCENEHHbIE CTAHOBUNNCE Obl B3aMMOCOEAMHEHHBIMW MMEHHO TakK, Kak onucan s,
M HUKaK mHade. Hanpumep, ecnu 9 He cobupatocb MCNONb3oBaTb MalUMHY BPEMEHWU, YTO Obl HU
CMy4usiocb, TO Ha MOEM CHMMKE He [OJDKHA MOSBUTBLCS HWM OOHA BEPCUS MEHsi, MyTeLlecTBylLwas BO
BPEMEHU; TO €CTb C MOEN BCENEHHOW He MOXeT COeAMHUTLCSH HW OJHa BCEeNleHHasl, B KOTOPOW Bepcum
MEHSI UCnonb3ylT MawwuHy BpemeHn. Ecnm s onpegeneHHo cobupalochk MCNOMb30BaTb MalUMHY
BPEMEHW, TO MOSI BCEfieHHas [AOfbKHA COEeAMHUTBCA C OPYron BCEMEeHHOW, B KOTOPOM S TOXe
onpeaeneHHo Ucnomnb3ylo ee. A ecnu s NonbITaloCb pasbirpaTb «Napagoke», TO, Kak Mbl BUAENW, Mos
BCeNeHHas AOfKHa COeaMHUTBLCS C OPYro BCEMEHHOW, B KOTOPOW KOMWS MEHS MMeeT TO e camoe
HamepeHue, YTO U 5, HO, OCYLLLECTBMSAA 3TO HaMmepeHue, BeaeT ceba OTNNYHO OT MeHs. YAMBUTENBHO, HO
WMEHHO 3TO WM npefckasblBaeT KBaHToBasi Teopusi. Kopoye roBopsi, pesynbTaT B TOM, YTO €Cnu nyTu B
npoLunoe AEeNCTBUTENBHO CYLLECTBYIOT, TO MyTELUECTBYIOLWME NO HAM CBOOOAHbLI B3aMMOAENCTBOBATL C
OKpy)XatLlen ux cpefon Tak e, Kak oHM Mornuv bbl genaTb 3To, ecnu Obl 3TU NyTU He BENW B MPOLLIOE.
lMyTewecTBne BO BPEMEHW HM B KOEM Cflydae He CTaHOBWUTCA arorMyHblM M He Hanaraet ocobble
OrpaHM4YeHns Ha NoBeAeHVe NyTELEeCTBEHHMKOB BO BPEMEHU.

Bce 3710 ocTaBnseT y Hac BONpOC, BO3MOXHO N (hmn3myeckn cylectsoBaHme nyten B npowunoe? 970t
Bonpoc Obln NpegMeToM MHOMMX WCCNedOBaHUM U BCce ele SBNSEeTCA B BbICLUIEN CTEMNeHM
npoTuBopeynBbiM. OObIMHO OTMPaBHOW TOYKOW SABMsSieTCs Habop ypaBHEHWN, opMUPYOLLUX
(NpeackasaTenbHy0) OCHOBY OOLLEV TEOpUM OTHOCMTENBHOCTW JWHLUTENHA, Haly Fydlyl TEeoputo
MPOCTPAHCTBA W BPEMEHU HA CEroAHSIWHWA [JeHb. 3TU YpPaBHEHWUS, W3BECTHblE KaK ypasHeHus
OUHwmelHa, WMET MHOXECTBO PpELUEeHWUA, KaXgoe U3  KOTOPbIX OMUCLIBAET  BO3MOXHYHO
YeTbIpEXMEPHYID KOH(UIypaLuuMio MpPOCTPaHCTBA, BPEMEHW U rpaBuTaUMW. YpaBHEHMS OJWHLUTENHa
onpederneHHo MO3BOMAKT CyLecTBOBaHME NyTew B MpoLufoe; OBHapyXeHO MHOro pelleHuWi C TakuMm
cBoncTBOM. [10 HegaBHEro BpPEMEHW MpuHATAa MNpakTMka CUCTEMAaTUMYECKM WrHopupoBana Takue
peweHnss. Ho 3TO HuKOMM oOpasom He crnegoBano HM M3 CamMoOW Teopun, HU W3 Kakoro-rnmbo
JokasaTenbcTBa B hmamke. Tak npomMcxoamno notTomy, YTo U3NKN HAXoOUNUCh NMog BrnevatrneHmeM, Yto
nyTeLwecTBne BO BpeMeEHU «MpuBeno Obl kK Nnapagokcam» U, CnefoBaTenbHO, TakMe peLueHns ypaBHEHUN
OVHLWTENHa OOMKHbI ObITb «Hedmandeckummn». 3Ta BTOpas NPOM3BOSbHAA Aoragka HanoMMHaeT O TOM,
YTO MPOM3OLINO B MEpBble FoAbl MOCME MNOSBNEHMA Teopun oOLLEeN OTHOCUTENbLHOCTM, KOorga cam
ONHWTENH OTBEpr peLueHusi, onuceiBatowwmne bonbluon BapbiB U pacwmpeHne BceneHHon. OH nbiTancd
N3MEHUTb YpaBHEHWs1 TaK, YTOObl OHWM ONMCbIBanyM CTaTUYECKylo BcerneHHyt. [lo3gHee oH roBopwn 06
3TOM KakK O BenM4Yaillen OLMOKE CBOEW XM3HW, a paclUMpeHue BCENEHHOW 3KCnepuMeHTanbHO
NMOATBEPAMIT aMEPUKAHCKMI acTpoHOM 3aBuUH Xabbn. B TeyeHne mMHormx net owmnbOYHO OTBEpranm Kak
«Hedm3mM4eckne» N peLlueHns, NoryyYyeHHble Hemeukum actpoHomom Kapnowm LBapuwunnegom, nepeblie
pelleHnsl, OMuCbIBalOWME YepHble Oblpbl. OTWM pELIEHUs OMuCbIBanNu SBMAEHUS, MpoTMBOpeYaliue
WHTYULUMN, KaK-TO: 0OnacTb, KOTOPYH B MPUHLMNE HEBO3MOXHO M30ExaTb, U rpaBUTALUMOHHbIE CUIbI,
KOTOpble B LIEHTPE YepHOW Ablpbl CTaHOBATCA GeckoHeyHbiMWU. B HacTosiwee Bpemsi pacnpocTpaHeHo
MHEHWe, 4YTO 4epHble [Ablpbl AEWCTBUTENBHO CYLIECTBYIOT W OeNcTBUTENbHO 06nagjarnT Temu
CBOMCTBaMM, KOTOpble NpeacKkasbiBanu ypaBHeHUS OWHLLTENHA.

B OGykBanbHOM MOHWUMaHUWN YpaBHEHUS OWHLUTENHA NPeACcKasbliBaloT, YTO MyTelecTBME B MPOLUIIoe
Ob110 6bl BO3MOXHO BONMM3M MacCUBHLIX, BpalarLMXCS OOBbEKTOB TakMX Kak YepHble Ablpbl, ecriv Obl
OHW Bpallanncb OOCTaTOYHO ObICTPO, a Takke B HEKOTOpbIX APYrMx cuTyaumsx. Ho mHorve dusmkm
COMHEBAKTCA B pearnibHOCTU 3TUX MpeackasaHun. He un3BECTHO HWM OOHOW AOCTAaTOYMHO ObICTPO
BpaLlaloLLeNCca YepHON Ablpbl, U ObIO gOKa3aHO (HEOKOH4YaTErbHO), YTO, CKOpee BCEro, HEBO3MOXHO
NCKYCCTBEHHO YBENUYMTbL CKOPOCTb BPALLEHUS YEPHOWN Oblpbl, MOTOMY YTO NGO ObICTPO BpaLlaloLmincs
mMaTepuarn, NOMELLEHHbIA B YepHYI0 Ablpy, Mor Obl ObiTb OTOpowWweH 1 He nonan 6bl Tyga. Bo3amoxHo,
CKEMTMKN MpaBbl, HO TMOCKOSbKY WX HEeXenaHue MpPUHATb BO3MOXHOCTb MyTELWECTBUS BO BPEMEHM
NCXOONT U3 YOEeXOeHWs, YTO Takoe NnyTellecTBME BEAET K Napagokcam, OHO HeonpaBAaHHO.
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Haxe korga ypaBHeHust QUHWTenHa OyayT MOHsTbI Gonee MOMHO, OHU He [4adyT OKOHYaTemNbHbIX
OTBETOB Ha BOMPOC MyTewecTBuss BO BpemeHu. OOwas Teopusi OTHOCUTENbLHOCTM MpealwecTByeT
KBaQHTOBOW TEOPUM WM HE MOSIHOCTbLID COBMECTMMa C Hen. HukTo elie He npeycnen B OpMynvpoBke
yOOBMETBOPUTENBHOMW KBAHTOBOW BEPCUMM — KBAHTOBOW Teopuu rpasutaumi. TeM He MeHee, UCXoas U3
NMPMBEOEHHbIX MHOW aprymMeHTOB, B CUTyauusix, CBA3aHHbIX C MyTEWEeCTBMEM BO BPEMEHW,
AoMyHUpoBanu Bbl kBaHTOBblEe 3PdeKThl. TUNMYHbIE KaHAMAATLI, NPeTeHayoLWmMe Ha 3BaHNe KBaHTOBOW
Teopumn rpaBuTaLun, He TOMbKO MO3BOMSIOT CyLIeCTBOBaHWE B MyrbTMBepce CBA3eW C NpOLUNbiM, OHU
npeackasblBaloT, YTO NOAOOHbIE CBSA3N HEMNPEpPbIBHO 06pasyoTcs U MIHOBEHHO PBYTCS. OTO NPOUCXOAUT
BO BCEM MpOCTPaHCTBE U BPEMEHU, HO TOMbKO Ha CyOMMKPOCKOMMYECKOM YpPOBHE. TUMWUYHBLIA NyTb,
co30aHHbIN 3TUMK adhdekTaMun LMpUHONM okorno 10°° MeTpa, ocTaeTcs OTKPbLITLIM B TEYEHWE OfHOro
BpemeHu MnaHka (okono 10 cekyHabl) U, cneaoBaTenbHO, NepemelliaeT B NPOLLMIOE TOMbKO MPUMEPHO
Ha Bpems NnaHka.

MyTtewectBne B Byayliee, Ans KOTOPOro No CywecTBy HEOOXOAMMbI TONMbKO 3(PEKTUBHBIE paKEThI,
HaxoOWTCA Ha YMEpPEeHHO OTharleHHOM, HO YBEePEHHO npeacka3yeMOM [OpU30OHTE TEeXHOMOruu.
MyTewecTBre B npowunoe, KOTopoe TpebyeT MaHUMynsAuMn C YepHbIMW OblpaMu UMN HEKOErOo CXOXEro
CUIbHOTO paspyLleHust CTPYKTYpPbl NPOCTPAHCTBA M BPEMEHU, CTAHET NMPUMEHMMO Ha NPaKTMKe TOSNbKO B
oTdaneHHom Oyayuiem, ecnm ctaHeT BooGule. Ceryac Mbl He 3HAaeM HUYEro B 3aKOHax HU3UKKM, YTO
ncknioyano 6bl Halle nyTewecTBue B MPOLLSIOe; HAaNpoTMB, OHU AenatloT NpaBAonogo6HON BO3MOXHOCTb
nyTewecTBns BO BpeMeHW. byaywime oTKpbITMA B ddyHAaMeHTanbHOW u3nke MOryT M3MEeHUTb 3TO.
B0O3MOXHO, OTKpOIOT, YTO KBAHTOBbIE PMYKTyaL MM B NPOCTPaHCTBE N BPEMEHW CTaHOBATCS Ype3BblyanHo
CUIbHBIMM OKOMO MalLWH BPEMEHW U HaAEXHO nepekpbiBaloT BXod B HUX (CTuBeH XOKWMHI, Hanpumep,
yTBEpXar, YTO HEKOTopble CAenaHHbIe UM BblYUCIEHNS NOATBEPXKAA0T BEPOSATHOCTb 3TOrO, O4HAKO ero
[0Ka3aTenbCTBO He ABMSETCS OKOHYaTenbHbIM). Vnu Hekoe, 4O CuMX MOp HEU3BECTHOE HABNEHUE MOXET
WCKMIOYNTL MnyTewecTBMe B npownoe — wnu obecneyntb HOBbIM M 6Gornee npocTon MmeToq ero
ocywecTtBneHns. HeBoaMoxHO npegckasaTb Oyaywmn pocT 3HaHud. Ho ecnu Byayuwiee passutue
dyHoameHTanbHON usnkn OyaeT NO3BONATL MNyTelwecTBUE BO BPEMEHUM B MpuHUMNE, TO €ro
npakTU4eckoe OCYLLECTBMEHNEe HECOMHEHHO CTaHeT BCero nub NpobrnemMmon TexHomoruu, Kotopas, B
KOHLIe KOHLIOB, OyaeT pelueHa.

M3-3a TOro, 4To HM ofHa MalLMHa BpeMeHu He obecrnedmBaeT NyTM B TO BPEMs, KOrga ee ele He
Ob1N10, 1 n3-3a cnocoba cCoeauHEHWsT BCENEHHBLIX, O KOTOPOM FOBOPUT KBAHTOBAs TEOPWUs, CYLLECTBYHOT
HEKOTOopble NpeAenbl TOro, YTO Mbl MOXEM OXMAaTb Y3HaTb C MOMOLLbI MaLlUUH BpeMeHu. Kak ToNbKo Mbl
NOCTPOMM MaLUMHY BPEMEHMU, HO HE paHblle, Mbl MOXEM OXWUAaTb, YTO M3 Hee MOSIBATCHA FOCTU UNK, No
KpanHeln mepe, nocrnaHus us Gygyuwiero. Yto oHM ckaxyT Ham? OHM TOYHO He coobLiaT HaM HOBOCTEW O
Hawem cobcTBeHHOM Oyayuwiem. [eTepMUHUCTMYECKMIA KOLMap MpopoYecTBa HemsbexHon Oyayuien
rmbenun, HeCMOTPSA Ha HaluM NOMbITKN n3bexaTb ee (a MOXeT ObITb, BCIIEACTBUE 3TUX MOMbITOK), — 3TO
cogepxaHve MUAGOB M HayvyHoW cpaHTacTMku. Foctm u3 Bygyuwiero MoryT 3HaTb Hawe Oyayuiee He
Gonblue Hac caMux, MOCKOSbKY OHW MPULLIW He OoTTyaa. Ho oHM MoryT pacckasatb Ham o0 GyayLiem CBOen
BCEMEHHOW, MPOLUIoe KOTOPOW ObINO MAEHTUYHO MPOLUNIOMY Hawew BceneHHow. OHM MOryT NMpUHECTU
oTrnevyaTaHHble HOBOCTM M MporpamMmbl TEKyWwMX fAern, raseTbl C 4YWiCnaMu, HauyMHaLWWMMWUCHA C.
3aBTpallHero AHs v Ttak ganee. Ecnu nx obwecTBo NpuHANO Kakoe-To OWNBOYHOE peLleHne, KoTopoe
npuBero K Kkatactpode, OHM MOryT NpeaocTepeYb HaAc OT MPUHATUS 3TOro peweHnst. Mbl MoXxem nocne-
40BaTb UX COBETY, a MOXEM U He nocnegoBaTb emy. Ecnv mbl nocnegyem emy, BO3MOXHO, Mbl U36eXnm
KaTtacTpodbl UM — rapaHTU 30ecb HET — OOHapyXMM, 4YTO pes3ynbTaT elle XyXe, Yem TO, 4TO
NPOM30LLSO C HUMMU.

XoTs, B cpegHeM, NpednonoXnTenbHO, Mbl JOMKHbI U3BMeYb 6OMbLLIY0 NOMb3y U3 U3YyYEHUS NCTOPUM
nx Gyayuiero. XoTa 370 M HE UCTOPUS HaLlero ByayLero 1 XoTs 3HaHVe O BO3MOXHOMN NpubnuxaroLencs
KaTacTpod)e He paBHOLIEHHO 3HaHWIO TOro, Kak ee MnpegoTBpaTuTb, BMAWMO, Mbl MHOroe Mornun Obl
n3BneYb N3 Takon NoapobHONM 3anmcmK Toro, YTO, C HaLLEen TOYKU 3PEHUs, Moasi0 bbl NPOU3ONTU.

Haww roctn mornmn 6bl NpYHeCTM NoApPOBHOCTU BEMNWKMX AOCTUXEHWA HayKun M uckycctea. Ecnm ato
npousoLno B Gnuxanwem Gyayliem Apyroi BCENEeHHOW, BEPOATHO, YTO ABOVMHWMKN TeX Miofden, KoTopble
cAaenanuv aTo, cywectsoBanu 6bl M B HaLLEW BCENEHHON U, BO3MOXHO, yxxe paboTanu 6bl B HanpasneHum
3TUX JOCTWXEeHWUN. BHesanHo vm 6bl NpenogHecny 3akoHYeHHble BapuaHTbl UX paboTbl. Beinu 66l OHM
GrnarogapHbl? 34echb 3akntoyeH OpYrod MHMMbIN NapagoKCc nyTewecTBus BO BpemeHu. [1ocKonbKy aToT
napagokc Bpofe 6bl He co3faeT HEeMoOrMYHOCTU, @ Co3AaeT TOMbKO CTPAHHOCTU, ero vaie obeyxaalT B
XyOOXeCTBEHHOW nutepaTtype, Hexenu B HayyHblX AoKasaTenbCTBax, ONpoBeprarolmx nyTewecTsme Bo
BpeMeHU (XOTa HekoTopble dunocodbl, Hanpumep, Mankn JamMeTT, OTHOCATCA K HeMmy BrorfHe
cepbes3Ho). A Ha3biBal 3TOT NapafoKC MapadoKCoOM 3HaHUs NyTelwecTBUS BO BpeMeHu. BoT kak 06bI4HO
ero npeactaensoT. ictopuk 13 6yayLiero, KOTopbIA MHTepecyeTcs TBopyecTBoM LUekcnupa, ucnone3yet
MaLUVHy BpeMeHu, YToObl MOCeTMTb BEMNWKOro ApaMaTtypra B TO BpeMms, korga ToT nuweT [amnema. OHu
GecenyloT, n BO BpeMs 3Ton Oecedbl MyTeleCTBEHHMK BO BpeMeHW nokasbiBaeT Llekcnvpy TekcT
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MoHonora Namneta «BbITb Mnn He BbITb», KOTOPLIA OH B3AN ¢ cobon us byayuiero. Lekcnupy oH Hpa-
BWTCS, U OH BKITIOYaET ero B nbecy. B gpyron Bepcuu Lekcnup ymupaeT v NyTeLweCcTBEHHUK BO BPEMEHU
npuceavBaeT cebe ero Tpydbl, JOCTUras ycnexa Tem, 4To nputBopsieTcs, O6yaTo MULIET Mnbeckl, a Ha
camoM fJene, TanHo nepenucbiBaeT ux us MNonHo2o cobpaHusi coduHeHul Lllekcriupa, KOTOpOe OH NpuBe3
¢ cobown n3 dyayuwero. Ewie B 0gHOM BepcUM NyTELLECTBEHHMK BO BPEMEHN 03adayvyeH TeM, YTO BooOLle
He moxeT Hautu Llekcnvpa. Yepes Hekyl LENo4vky CnydamHOCTEW OH OOHapyXuBaeT, 4YTO cam
n3obpaxaet Llekcnupa n cHoBa npucsBamBaeT cebe ero nbecbl. EMy HpaBUTCA Takas XW3Hb, U roabl
CMyCTS OH OCO3HAET, YTo OH cTan camum LLekcnupom: a gpyroro u He Bbino.

Bo Bcex 3TMx UCTOpUSIX MallMHA BPEMEHM [OoJbkHa Obina ObiTb cO3daHa HEKOW BHE3EeMHOM
uMBUNU3aumen, KoTopas cmorna AOCTUYb MyTelwecTBMA BO BPEMEHU yxe BO BpemeHa Llekcnupa u
KOTOpas xoTena paspeLlmTb CBOEMY UCTOPUKY UCMONb30BaTb OAHY M3 HEMHOMUX LLErnemn, KOTopble HEBO3-
MOXHO 6bIN10 Obl 06HOBWTbL, ANSA NYTELWeCTBMA B TO BpeMs. Mnu BO3MOXHO (51 nonarato, gaxe MeHee
BEPOATHO), 4YTO BOMU3N KAKOW-TO YEPHOW [blpbl MOrMa CyleCcTBOBaTb €CTECTBEHHO CO34aBLUAsiCs
MalUMHa BpeMEeHU, KOTOPYH MOXHO Bbino Bbl MCMOMb30BaTb.

Bce 3TW MCTOpWMM OTHOCATCA K COBEPLUEHHO COrflacoBaHHOM LENOYKe — WK, CKopee, K Kpyry —
cobbiTuin. lMpuyMHa WX 3aragoyMHOCTM U TOro, MOYEMY OHM 3aclyXMBalT Has3BaHWsS Mapagokca,
3aknovaeTtcs B 4eM-To Apyrom. OHa 3aKnioYaeTcs B TOM, YTO B KaX[OOW MCTOPWUM Benukasa nutepaTtypa
nosiBnsieTcs 6e3 YenoBeka, HaNWCaBLUEro ee: HUKTO He Hanucan ee B CaMOM Hauase, HUKTO He co3aan
ee. W ata npeanocsbinka, XoTsA M NOMMYECcKM CornacoBaHHas, rmyGoko NPOTUBOPEYUT HaLleMy NOHUMaHUIo
TOro, OTKyga McXoOauT 3HaHue. B cOOTBETCTBMM C 3NUCTEMONOMMYECKUMU MpUHLMNEMU, KOTopble £
U3NOXWUN B rnaee 3, 3HaHMEe He NOSABNAETCA cpasy B MonHoi dopme. OHO cyllecTByeT TOMNbKO Kak
pe3ynbTaT TBOPYECKMX MPOLIECCOB, KOTOpble €CTb MOCTEMNEeHHble 3BOMIOLMOHHBIE MPOLECCH, Bceraa
Gepyline Havyano ¢ 3agayu, NPOAOIHKAOLLUMECS SKCMEPUMEHTANbHLIMM HOBBIMU TEOPUSIMU, KPUTUKON U
UCKIIOYEHMEM OLWIMOOK W 3aKkaHYMBalOLLMECS HOBOW NpeanoyTMTeNnbHON npo6remMHon cuTyaumei.
MmeHHo Tak Llekcnup nucan cBou nbecbl. IMEHHO Tak QUHLITENH OTKPbIT CBOW YypaBHEHMUsS TMOrs.
MMeHHO Tak Bce Mbl MpeycrieBaeM B pelleHum noboi 3agaym, 60bLION UM ManeHbKoN, B HaWWen XU3Hn
WK NPY CO34aHUN YEro-TO LIEHHOTO.

VMIMeHHO TaK NosiIBNSAOTCS HOBbIE XuBywime sunabl. AHanorom «3agadv» B JaHHOM Clny4ae ABndaeTca

JKoJorn4yeckasa Huwa. «TeOpI/Il/I» — OJ3TO TreHbl, a OJ3KcnepumMmeHtalrbHble HOBblE Teopun — 3TO
BMOONU3MEHEHHbIE TEHbI. ((KpVITVIKa» N «UCKIHOYEHUe OLLIMOOK» — 3TO eCTEeCTBEHHbIN OT60p. 3HaHue co3-
ngaeTca HaMepeHHbIM nencreneMm nwogen, Ouonornyeckue agantauuMm — cnenbiM Hepa3yMHbIM

mMexaHu3amMoM. CroBa, KOTOpble Mbl MCMONb3yeM AONS OMUCaHWSA 3TUMX OBYX MPOLECCOB, pasnuyHbl, Aa U
3TV NpoLecchl PMU3NYECKN HEMOXOXM, HO OBCTOATENbHbIE 3aKOHbI 3AMMCTEMOJIONMU, KOTOPbIE YNpPaBnsoT
obounmm nNpoueccamu, ogHu 1 Te xe. B ogHOM crnydae 3Ty 3aKOHbI Ha3bIBalOTCS TEOPMEN poCTa Hay4YHOro
3HaHua [lonnepa; B gpyrom — Teopuen ssonouum [apBuHa. lapagokc 3HaHWS MOXHO Obino 6bl
cchopmynupoBatb M ANA KUBYLUMX BMAOB. CKaXem, Mbl C MOMOLLbI MallMHbl BPEMEHW MEPEHOCUM
HECKOMNbKNUX MIIEKONUTaOLWMX B BEK AMHO3ABPOB, KOraa MIieKonuTarwwmx ewe He 6bino. Mbel otnyckaem
CBOMX MrekonuTarwmux Ha csobony. [uHO3aBpbl BbIMUPAIOT, M HALUM MITEKOMUTAKOLUNE CMEHSIIOT UX.
Takum 0bpasom, HOBbLIN BUA NOSABUICS, HE pa3BUBLLUCH B NpoLecce asonoumn. B gaHHOM cnyvae gaxe
npoLle yBuaeTb, NOYEMy 3Ta Bepcust Henpuemnema ¢ pmnocockor ToUKN 3peHns: OHa nogpasymeBaeT
HeapBMHUAHCKOE MPOUCXOXAEHWe BUOOB, a KOHKpeTHee, KpeauuoHusMm. BeposaTHo, 3aecb He
3agencTBoBaH HM ogmH Cosgartenb B TpaguUMOHHOM CMbICAE 3TOrO croBa. Tem He MeHee, Npo-
NCXOXOEHVE BUAOB B 3TON UCTOPUU SIBHO CBEPXbECTECTBEHHO: UCTOPUS HE AAET HUKAKUX OO BACHEHUA —
N UCKITroYaem 803MOXHOCMb UX CyulecmeogaHusi — TOro, KakuM obpa3omMm onpefenieHHble U CIOXHbIE
afjanTtauuu BUOOB K CBOMM HULLIAM ronanu Tyaa.

Takum 06pa3oM, cutyaumm, cBA3aHHble C NapafoKCOM 3HaHWS HapyLlalT NPUHUMNLI ANUCTEMONOMM
nnn, ecnu xotute, aponouun. OHK NapagoKcarbHbl TONLKO MOTOMY, YTO COAepXaT co3gaHue COXHOro
YerioBEeYeCKOro 3HaHWsA UMK CrOoXHbIX Buonormyeckux agantauum U3 HUYero. AHamorMyHble UCTOpuW,
CBfA3aHHble C OObekTamu Apyroro poga wnu uHdopmauuenl Ha netne BpPeMEHU, He SBMSATCH
napagokcanbHbiMK. [MoHabnoganTe 3a ranbkon Ha Mnsxe; 3aTeM BEpHWTECb BO BYEpalUHUWA AeHb,
HamguTe ranbKy rae-To B ApYroM MecTe 1 nepenoxvre ee Tyaa, rae Bol cobnpaeTteck ee HanTu. MNoyemy
Bbl HALLMW €e UMEHHO B 3TOM MecTe? [loToMy 4TO Bbl Nepenoxunu ee Tyaa. [loyemy Bbl nepenoxunu ee
Tyga? [lloTomMy 4TO Bbl HawmnuM ee Tam. Bbl ctanu npuumMHOWM TOro, 4TO HekoTopas MHdopmauus
(monoxeHue ranbku) NosiBUNAcb Ha CaMOCOrnacoBaHHOW netne BpemeHun. M yTo xe? [anbka gomkHa
6bina 6bITb rge-To. Npu ycrnosmu, YTO UCTOPUS HE COOEPXKMUT NOMYYEHUS YEero-To U3 HUYEro, Kak B cryyae
CO 3HaHVEeM uUnu aganTtaumen, oHa He SBNAEeTCS napagoKCOM.

C nepcnekTvBbl MynbTvBepca, MyTeLeCTBEHHWK BO BpeMeHu, KoTopbin nocewaeT Lekcnupa, He
npuwen n3 6yayuero nmeHHo aton konuu LLekcnupa. OH MOXeT NOBNUATL, UMK, BO3MOXHO, 3aMeCTUTb,
Ty KOMuto, K KOTOPOM OH npuwen. Ho OH HMKOraa He MOXEeT MOCeTUTb KOMUIo, KoTopas CyllecTBoBana B
TOW BCEMNEHHOW, U3 KOTOPOM OH npuwen. A UIMEHHO ama Konus Hanucana nbecbl. Takum obpasom, y nbec
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ObIN MOANVHHLIA aBTOP, U B 3TOM UCTOPUM HET napadokca, CBA3aHHOIo C MeTnen BpeMeHU. 3HaHue U
ajanTtauusl, gaxe MpyM HanMyuuu nyTen B MpOLUSioe, MOSIBMSIIOTCS TONbKO MO BO3pacTalollen, vepes
OENCTBUSI TBOPYECKUX CNOCOBHOCTEN YenoBeka 1M OMonorMyeckor 3BOSOLNN, N HAKaK MHaYe.

XoTenocb 6bl MHE UMETb BO3MOXHOCTb COOGLLUMTEL, YTO 3TO TpeBGoBaHWe Takke CTporo cobniogaeTcs
3aKOHaMK, KOTOpble KBAaHTOBAas TEOPUs HakMadblBaeT Ha MynbTMBEpC. S OXuaal, YTO 3TO TaK, HO 3TO
TPyOHO [o0KasaTb, TaK Kak TPYAHO BbIPasWTb >KenaeMoe CBOWCTBO Ha COBPEMEHHOM f3blke Teo-
peTuyeckoir uavku. Kakass matematudeckasi hopMmyrnia OTNMYaET «3HaHWE» WU «ajanTauuio» oT
BecnonesHon uHdopmauun? Kakue guanyeckne KadecTBa OTIMYAOT «CO3MAATENbHbIA» NPoUecc OT
HecoanaaTensHoro? XoTs Mbl elle He MOXeM OTBETUTb Ha 3TW BOMPOChHI, A He AyMato, YTO 3Ta cUTyauus
6e3HagexHa. BcnoMHWTe BbIBOAbI MMaBbl 8 0 BaXKHOCTU XM3HW U 3HAHWS B MynbTuBepce. Tam A ykasan
(no mpuunHam, Oanekum OT MyTeWecTBUA BO BPEMEHM), YTO co3daHue 3HaHua U Buonoruyeckas
3BONOLMSA — DU3NYECKN BaxHbIE NpoLecchl. M ogHa 13 NpuYmnH 3aknoyanacb B TOM, YTO 3TW, U TOMbKO
3TW, NPOLECCHl MMEeIT onpeaesieHHoe BIUsiHWE Ha napannenbHble BCeneHHble — a UMEHHO, cosdatoT
TpaHeBCENEHCKYI0 CTPYKTYPY, ynonobnsisi BceneHHble apyr apyry. Korga, ogHaxasl, Mbl MOWMEM AeTanu
3TOrO BIMSHUS, BO3MOXHO, Mbl CyMeeM onpefenuTb 3HaHue, agantauuio, TBOpPYECkMe CrnocoBHOCTM U
3BOJOLMI0 HA OCHOBE CXOAMMOCTM BCEMEHHbIX.

Korga s «pasbirpbiBaio napagokc», B KOHUE KOHLOB, B OAQHOW BCEMEHHOW CyLlecTByeT OBE KOMuM
MeHsi, a B gpyron — HuM ogHon. OBwee npaBuno COCTOWUT B TOM, YTO MOCME TOro, Kak NpPOM3OLLIIO
nyTewwecTesme BO BpeMeHMu, obLiee KONMMYECTBO KOMWUMA MEHS, NOACYMTAaHHOE BO BCEX BCEMEHHbIX, HEe
n3MeHaeTcsa. TOYHO TaK e OOblYHble 3aKOHbl COXPAHEHUSI MacChbl, SHEpPrun Unu Opyrux uanyeckmnx
BEMMYMH OCTaKTCA UCTUHHBLIMW ANsi BCErO MynbTUBEPCA B LIENIOM, XOTS MOTYT U He ObiTb UCTUHHBLIMU B
KaKoW-TO oHOWN BceneHHon. OgHaKko; He CyLLeCTBYET 3aKOHa COXpaHeHus 3HaHus. ObnagaHue mMallnHON
BpemMeHn obecneuuno Obl Ham [OCTyN K 3HAHWMIO W3 COBEPLUEHHO HOBOTO WCTOYHMKA, @ WMEHHO,
TBOpPYECKMX CMOCOOHOCTEN pasyma B APYrMX BCeNeHHbIX. PasymM OpyrMx BCeneHHbIX Takke Mor Obl
nonyyaTtb 3HaHWe OT Hac, MO3TOMY MOXHO ObIfo 6bl B 0BLLEM CMbICIIE TOBOPUTL O «TOPrOBME» 3HAaHUEM
— a B OEeWCTBUTENbHOCTM, O TOProBfie npegmMeTraMu, peanuaylolmMy 3HaHMe — MeXOy MHOXEeCTBOM
BCeNeHHbIX. Ho 3Ty aHamnoruio Henb3si BOCMPUMHUMATh CRMLWIKOM OykBanbHO. MynbTuBepc HuKorga He
Oynet cBOOOOHOWM TOProBOWM 30HOW, MOTOMY YTO 3aKOHbl KBAHTOBOW MEXAHMKW HanaratT >XecTKue
OrPaHUYEHUsT Ha TO, KakMe CHMMKUA MOXHO COeAWHUTbL C KakuMmu. Bo-nepBbix, ABe BCEMeHHble
COEANHSIIOTCS TOMIbKO B TOT MOMEHT, KOr4a OHW SIBMNSATCSA MOEHTUYHBIMUK: CaMO COeUHEHME nopoxaaeT
Hayano ux pacxoxgeHuwsa. W Tonbko, Korga 3TM pasnuyums Hakonumiucb, M B OOHOW BCENeHHoW Obino
CO34aHO HOBOE 3HaHWe W OTMnpaBneHo obpaTHO BO BPEeMEHW B OPYryld BCEMNEHHYL, Mbl MOrnu Obl
Nony4nTb 3HAHWE, KOTOPOrO eLle HET B HaLLE BCENEHHON.

Bonee To4HbI cNocob gymaTb O «TOProBre» 3HaHWEM MeXay BCeNeHHbIMM — AyMaTb O BCEX HaLunX
npoueccax, Co3falolMx 3HaHue, O BCeW Halwewn KynbType U LMBUAM3auUM U O BCEX MbICIIMTENbHbIX
npoueccax B pasyMe Kaxgoro uHavMeugyyma, a B 4eNCTBMTENbHOCTU, U 060 BCEN 3BOMNIOLMOHUPYIOLLEN
Buocthepe Kak O TUraHTCKOM @8biyucrieHUU. Bce 3TO BMecTe BbINOMNHSAET CaMOMOTUBUPOBAHHYIO,
caMoobpasyoLLyloca KOMMbLIOTEPHYIO NporpaMmmy. KoHkpeTHee, Kak s yxxe ynomuHan, 370 nporpamma
BMPTyanbHOW peanbHOCTU B NPOLECcce nepedayn BCEro CyLeCTBOBaHUSA CO BCe YBenuyuBaloLlencs
TOYHOCTbIO. B OpyrMx BCENeHHbIX eCTb ApYrme BEpCUMU 3TOr0 reHepatopa BUPTyanbHOW peanbHOCTU:
HEKOTOpble — WAEHTUYHbI HalLleMy, ApyrMe — BecbMa OTNINYHbI OT Hero. Ecnn 6bl y Takoro reHepartopa
BMPTyanbHOW peanbHOCTU Obl JOCTYN K MallMHE BPEMEHM, OH CMOr Obl MOMyYnUTb HEKOoTopble
pes3ynbTaTbl BbIMUCIIEHWI, BbINOTHEHHBIX €70 ABONHUKAMU U3 APYrMX BCEMEHHbIX, HACTOSbKO, HACKOSbKO
3aKOHbl (PU3NKM No3BoNUNM Obl HEOOXOAMMbIA B3aWMHbIA O0OMeH MHdopmaunen. Kaxabin oTpesok
3HaHMWSA, NONy4YyaeMbI U3 MalVHbI BpeMeHu, byaet nMeTb aBTopa rae-1o B MynbTUBEPCE, HO OH MOXeT
MPUHECTM NOJMb3Y HECKa3aHHOMY KOJNTMYECTBY PasfiMyHbIX BCENMEHHbIX. Taknm obpa3om, MallnHa BpeMEHN
— 9TO BbIMMCMMUTENbHLIA pPecypc, NO3BONSAKLWMA OCYLECTBUTb OnpedernieHHble TUMbl BbIYUCIEHUA C
ropasgo Gonblwern 3PEKTUBHOCTBIO, YeM UuX Mor Obl ocywectButb nobon MHOMBUAOYANbHbIV
koMnbloTep. MalwwvHa BpeMeHn [oCTUraeT Takon BbICOKOM 3(PHEKTUBHOCTH, IPEKTMBHO pasgenss
BblYNCIIUTENBHYO paboTy MeXay CBOMMW KONMUAMU B Pa3fMYHbIX BCENEHHbIX.

B oTcytcTBME MalLMHBbI BPEMEHM B3aUMHbI OOMEH MHdOpMaUNen MexXay BCENEHHBIMU HUYTOXHO
Mar, NOTOMY YTO 3aKOHbl (PU3NKM NpeacKasbiBaOT B 3TOM Cllydae O4YeHb MarneHbKUn CrlyYanHbI KOHTaKT
Mexagy Humn. B xopolwiem npubnmxkeHum 3HaHue, co3gaHHoe B OAHOM Habope MAEHTMYHbBIX CHUMKOB,
OOCTUraeT OTHOCUTENbHO HEMHOTMX ApPYyrMX CHUMKOB, @ WMEHHO, TeX, KOTOpble CroXeHbl B
NpoCTpaHCTBa-BpeMeHa K OyaylieMy WUCXOAHbIX CHUMKOB. HO 3TO TOonbko npubnmkeHue. HAsneHusi
NHTepdepeHLnn — 3TO pesynbTaT Cry4YanHOro KOHTaKTa Mexay coceqHUMM BceneHHbIMK. B rnaee 9 mbl
BMAENWN, YTO Aaxe I3TOT MWUKPOCKOMUYECKUN YPOBEHb KOHTaKTa MOXHO UCnonb3oBaTb Ansg obmeHa
BaXXHOW, NONE3HOW ANS BblYUCNEHNA MHOPMaLMeEn Mexay BCeneHHbIMN.

I/I3yquv|e nytewecTBmna BO BpeMeHU npenocrtaBndeT none OeATesibHOCTU — XOTA B HacTodulee
BpeMA TOJIbKO TeopeTn4eCKoe MbICITEHHO-3KCNepMMeHTaribHoe none AeATelibHOCTU — Ha KOTOPOM Mbl
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BMONM KPYNHO 0603HaYeHHbIE HEKOTOPbIE U3 CBA3EWN MexXdy TeM, YTO S Ha3blBal «4eTbiPbMS OCHOBHbBIMU
HUTAMMY. Bce 4eTbipe HUTK UrpalT BaKHYK pofb B OOBbACHEHWM MyTelwecTBus BO BpemeHu. MoxeT
ObITb, OOQHaXabl MyTelwecTB/e BO BpeMeHn OyaeT AOCTUrHyTO, a MOXeT, 1 HeT. Ho ecnu BygeT, TO0 OHO
He JOMKHO noTpebosaTbh PyHAAMEHTANbHOIO U3MEHEHNS B MMPOBO33PEHUW, NO KparHen mepe, Ans TeX,
KTO B obLiemM cMmbicrie pasgensdeTr MUpoBO33peHue, MpeariokeHHoe MHOM B 3TOM kHure. Bce cBAaswm,
KOTOpble MyTelecTBne BO BpPeMeHUM MOrNo Obl yCTaHOBUTbL Mexdy npowfbiM v Byaywmm, NOHSATHbI U
HenapagokcanbHbl. W BCe ¢BA3W, KOTOpble MOrnun Bbl emy nNoHagobuTbea Mexay, Ha nepsbli B3rmnsg,
HecBsA3aHHbIMW 06acTAMM 3HAHWUSA Tak UNN NHaYe YXe ecTb.

TepmuHoJsiorus.

MNyTewecTBMEe BO BpeMEHU — 3TOr0 Ha3BaHWA AeNCTBUTENbHO 3acnyXnBaeT TOMbKO MyTellecTBue B
npoLunoe.

B npownoe — npu nyTewecTBUM B NPOLUSIOE MyTELUECTBEHHUK OLLYLLIAET OAMH U TOT K& MOMEHT KaK
onpedensieMblii  BHELIHMMM 4YacaMu W KaneHaapsMu OGonee 4YeMm ofHaxdbl B CyGbeKTUBHOW
nocriefoBaTernbHOCTU.

B 6yp,yu.|ee — Npn nyrtewecTtesum B 6yp,yu.|,ee nyTewecTBeHHUK aocTturaeTt bonee nNo3gHero MoOMeHTa
B Oonee KOpPOTKOE CY6'beKTl/IBHoe BpemMd, 4emM TO, KOTOopoe onpepnendetcd BHeWHMMU 4YacaMun u
KaneHgapamu.

MawwuHa BpeMeHun — (bl/l3l4'~leCKI/Il7I 0OBbEKT, KOTOprVI [aeT nonb3oBaTesiio BO3MOXHOCTb
nytewecTBuA B npoLuroe. J'Ique aymaTtb O Hen Kak 0 Mecte unum nyTn, 4eM Kak o0 annapare.

Mapapokc nyTelwecTBUS BO BPEMEHU — Ha NeEpPBbIA B3NS4 HEBO3MOXHASA CUTYaLUs, KOTOPYO MOT
Obl co3aaTh NyTelwecTBEHHUK BO BpEMEHU, ecnu Obl NyTeLlecTBne BO BpEMEHUN BblNo BO3MOXHO.

Mapagokc AepylwKuM — napagokc, Npu KOTOPOM YenoBek OTNPaBsieTCs B NPOLUMioe 1 3aTeM MellaeT
cebe caenaTtb 3TO.

Mapapokc 3HaHMA — MapafoKc, MpU KOTOPOM 3HaHME CO3[aeTcs U3 HUYEro, Yyepes nyrtewecresme BO
BpeMeHN.

Pe3ome.

MyTellecTBMe BO BPEMEHM, BO3MOXHO, OyAeT ofHaxdbl JOCTUTHYTO a BO3MOXHO, U HET, HO OHO He
napagokcanbHo. Ecnu yenoeek oTnpaBnsieTcss B NPOLLIOE, OH CoXpaHseT obbluHylo cBoGoay AeNcTBui,
HO, B OOLLEeM crydae B KOHLUE MnonagaeT B MPOLUSOE APYro BCENeHHOW. V3yyeHue nyTellecTBus BO
BpEMeHN — 3TO 06nacTb TEOPEeTUYECKOro U3yYeHUsl, B KOTOPOMN BaXHbl BCE YETbIPE OCHOBHbIE HUTU:
KBaHTOBasi MexaHuKa, C ee napannenbHbIM/ BCEMNeHHbIMU U KBaHTOBOW KOHLEMNUUEl BpeMeHu; Teopus
BbIYMCIIEHUS U3-3a CBSA3W MeXIy BUMPTyanbHOW peanbHOCTBI0 U MyTelecTBUEM BO BPEMEHW U U3-3a TOrO,
YTO OTNMYMTENbHBLIE OCOBEHHOCTU MYTELIECTBUS BO BPEMEHN MOXHO MUCCNEeaoBaTh Kak HOBble Cnocobbl
BbIYMUCINEHWNS;, 3MUCTEMONOMMA U Teopust 3BOMIOLIMA M3-3a CBA3E, KOTOPble OHWM HamaratT Ha crnocob
NMOABMNEHUS 3HAHUS.

YeTblpe OCHOBHbIE HUTW CBSA3aHbl HE TONBbKO KaK 4YacTb CTPYKTYpPbl PearibHOCTM, OHU Takke SBMSTCS
3aMevaTtenbHbIMM MapannensmMu Mexay YeTbipbMs 00nacTsMu 3HaHWs Kak TakoBoro. Bce uyeTbipe
OCHOBHbIX HUTWM UMEIOT HEeOObIYHbIN CTaTyC, KOTOPbIA 3akmnovaeTcs B TOM, YTO GOMbLUMHCTBO NOAEN,
paboTaloLwmx B 3TMX 06nacTax, OAHOBPEMEHHO NMPUHUMAIOT U OTBEPraltT KX, NonaralTcs Ha HUX U He
BEPSAT UM.

I'maBa 13. YUerbipe HUTH.

Lnpoko pacnpocTpaHeH creaytolinii CTepeoTUn Hay4yHOro npouecca: Mofodon HoBaTop-uaeanucT,
MPOTMBOCTOALLMIA 3AKOCHENbIM [MIOAAM W3 Hay4YHOro «MUCTIBMULIMEHTa». JTW 3aKoCHernble nioawm,
orpaHuyeHHble yao6OHON TpaAULMOHHOCTbIO, KOTOPYHO OHU 3alUMLLAIOT M NIIeHHUKaMW KOTOPOM SIBMSOTCS,
NpuxoasT B SPOCTb M3-3a noboro Bbi3oBa, GpoweHHoro eil. OHWM BedyT cebs HepauuoHanbHo. OHu
OTKa3blBalOTCA MPUCIYLUMBATLCA K KPUTUKE, BCTyMaTb B CMOP MNM MPUWHWMAaTb CBUAETENbCTBO U
MbiTalOTCS NOAABUTL MAEU HoBaTopa.
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OT10T cTepeoTun 6bin Bo3BedeH B paHr dunocodmm Tomacom KyHOM, aBTOPOM BAUSITENBHOW KHUMM
The Structure of Scientific Revolutions®. B cootBeTcTBUM ¢ KyHOM, Hay4dHbIi WUCTIOMULLIMEHT
onpefensieTcs BepoW ero YneHoB B Habop o6LLENPUHATLIX TEOPWUiA, KOTOpble BMecTe hOPMUPYIOT MU-
poBO33peHne, unu napaduemy. lNapagurma — 3TO MCUMXOSOTMYECKUA N TEOPETMYECKUA annapar, Ha
OCHOBE KOTOpPOro €ro npuBepXeHLbl HabnogawT n 0ObACHAT BCE, YTO MPUCYTCTBYET B MX OMbITE.
(Takke MOXHO roBopuTb O MapagurmMe B npegenax nobow camogocTaToyHow obnacty 3HaHWs, Hanpu-
mep, B uanke). CTOUT TONMbKO KaKOMy-TO HaOMIOOEHVIO HapyWUTb BaXHyl Mapagurmy, ee
NPUBEPKEHLbI NPOCTO MepecTalT BUAETb 3TO HapyweHne. CTOMKHYBLUMCH CO CBUMOETENbCTBOM 3TOrO
HapyLUeHUsl, OHN 0Bsi3aHbl paccMaTpyBaTh €ro Kak «aHoMarnwuioy, 3KCrnepuMeHTarnbHyo OLINOKY, obmaH
— Kak Bce, YTO MO3BONUT UM NOAAEPXKMBaTb Napagurmy HeHapylleHHon. Takum obpasom, KyH cumTaer,
YTO Hay4yHasi LEHHOCTb OTKPbITOCTU KPUTMKE U IKCMEPUMEHTANbHOCTU NPU MPUHATUM TEOPWU, a Takke
Hay4yHble MeToAbl 3KCMNepuMMeEHTanbHOW MPOBEPKM M OTKa3 OT OOLLENPUHSTBLIX TEOpWU nocre ux
OMNpoBEepPXXeHNs, — 3TO, rMaBHbIM 06pa3oM, MUdbIl, KOTOpbIE YeroBeK He CMOr Obl pasbirpaTb, UMes Aeno
¢ Nobon BaXKHOW Hay4HON NpoBremMoi.

KyH NpuHMMaeT, 4To AN HE8axXHbIX Hay4HbIX NPpOoGriemM AeNCTBMTENBHO NMMEET MECTO HEYTO, NMOXOoXee
Ha Hayu4HbIA npouecc (kak 9 obpucoBan B rnase 3). [leno B TOM, YTO OH BEPUT, YTO Hayka pa3BUBaETCS
nepemMeHHbIMU 3M0XaMu: eCTb «HOpMarbHasi Hayka» W eCTb «PEeBOMIOUMOHHAs Haykay». B anoxy
HOpMarbHON Hayku MOYTU BCE y4YeHble BEPAT B OOLENpUHATbIE (DyHOAMEHTaNbHbLIE TEOPUM U N30 BCEX
Ccun nbiTalTCA NPUCNocobuTb BCe CBOWM HabniogeHUs U BCOMoraTerbHble TEOpUN Mog 3Ty napagurmy.
Wx wnccnegoBaHne cocTtouT B TOM, 4TOBbl cornacoBaTb HepelleHHble BOMPOChl YCOBEPLUEHCTBOBATL
npakTuyeckoe MNpuUMEHeHWe Teopui, cucTemaTusmpoBaTb, NepedopMynupoBatb U cornacosaTb. YTo
KacaeTCcs NPUMEHEHUsI, OHW BMOJZIHE MOTYT WCMOMb30BaTb METOAbI, KOTOPbIE SBMSIOTCS HAyYHbIMU B
MONMNepUaHCKOM CMbICIIE, HO OHM HMKOT4A HE OTKPOKT HUYero pyHAaMeHTanbHOro, MoTOMy YTO OHM
HVUKOrda He WCCNeaylT HUYero dyHOameHTanbHoro. 3aTemM HeOoXuOaHHO MOSBMSIOTCH HECKOSbKO
MOJOAbIX CMYTbSIHOB, OTPULAIOLLMX HEKOTOPbIE (DyHOAMEHTarnbHble JOKTPUHbI CYLLECTBYIOLLENA Napagur-
Mbl. DTO He HacToswas HaydyHas KpUTWKa, MOCKOSIbKY CaMu CMyTbsiHbl HE MOAYMHSAIOTCS 34paBOMY
cMbicny. MpocTo OHM CMOTPSAT Ha MUP Ha OCHOBE HOBOW, OTIIMYHOW NapagurMbl. Kak OHM NpuLnmv K aTomn
napagurme? [aBneHne HaKONMEeHHbIX CBMAETENbCTB M rpyboCcTb onpaBgaHwui CTapor napagurmbl, B
KOHLE KOHLOB, NpuBENM uUX K HOBOW. (JJOCTaTO4MHO cnpaBednvBo, XOTS M TPYAHO MOHATb, Kak Yernosek
MOXeT YCTYnuTb AaBfeHuio B BuOE CBUAETENbCTBA, KOTOPOE OH, B COOTBETCTBUM C FMNOTE30M, He
BMAMT). Kak 6bl TO HM BbINO, HAYMHaETCHa 3noxa «PEBOSMOLUMOHHONW» Hayku. BonbLUMHCTBO, KOTOPOE BCe
eLle nbiTaeTcsa 3aHNMaTbCA «HOPMarbHOM» HAyKOM B pamMKax CTapon napagurMbl, cpaxaeTcs, UCMonb3ys
nobble cpeacTea, — Mellas nybnukaumsam, cMmellas epeTUKoB C akageMmnyeckux noctos u T. 4. Epetukn
yMyOpsIlOTCA HaWTKM cnocoObl nybnukauum CBOMX TPyOOB, OHU BbICMEMBAKT 3aKOCHESbIX YYEeHbIX U
MbITAOTCA MPOHWKHYTL BO BMAMATENbHble opraHm3auun. OObsicHMTENbHass CNOcobHOCTb HOBOM
napagurmbel, Ha ee COOCTBEHHOM si3blke (MOO Ha S3blke CTApOW NapagurMbl ee OObACHEHUSA KaxyTcs
cymacbpogHbiMu 1 HeybeguTenbHbIMK), NPUBIIEKAEeT HOBMYKOB U3 PSAOB MOMOAblX, CBOOOAHBIX OT
065a3aTenbCTB yyeHbix. B 06ounx narepsx moryT 6biTb 1 Ae3epTupbl. HekoTopble M3 3aKOCHEMbIX YYEHbIX
ymupatot. B KoHe4yHOM utore, ogHa u3 ctopoH nobexgaet. Ecnn nobexagalT epeTukn, OHM CTaHOBSITCA
HOBbIM Hay4HbIM WUCTIONMLIMEHTOM M TakkKe Cneno 3alMLialT CBOK HOBYI Mapagurmy, Kak cTapbii
NCTIBNUWIMEHT 3awmian CBOK; eCnN epeTMKM NPOUrpbIBalOT, OHW CTAHOBSATCA CHOCKOW B UCTOPUM
Hayku. B niobom cnyyae, BnocneacTsmMu NpogospkaeTcs «kHopMarnbHasy Hayka.

OT1a Touka 3peHus KyHa OTHOCMTENbHO Hay4yHOro MpOLIECCa KaXXeTCsl eCTeCTBEHHOW MHOMMM NI0OSM.
Ha nepBbii B3rNsa, oHa OOBbACHAET MOBTOPSHOLIMECH pe3kMe NepeMeHbl, KOTOpble Hayka HaBsi3biBaeT
COBPEMEHHOMY MbILUSIEHNIO, HA A3bIKE MOBCEAHEBHbLIX YENIOBEYECKNX KAyYeCTB U MMIMYSbCOB, 3HAKOMbIX
BCEM HaM: YKOPEHMBLLMXCA NpeapaccyakoB v npeaybexaeHnn, HexxenaHna BUAETb CBMAETENbCTB CBOUX
owmnboK, NOAaBNEHNA Hecornacus 3akOHHbIMU WMHTEpPEeCaMMU, >XENaHUsi CMOKOWHOM XWU3HM U T. 4. N B
onno3nummM BCeMy 3TOMY: HEMOKOPHOCTb MOSTIO4OCTU, NMOUCKM HOBU3HbI, PAaAOCTb HapyLLUEHUS 3anpeToB U
6opbba 3a Bnactb. B nageax KyHa npuenekaeT elle ogHO: OH CTaBUT y4eHblX Ha MecTo. OHu GonbLue He
MOryT obbsaBnaTL cebs 6raropogHbIMU UCKATENSIMU UCTUHBI, MCMOSb3YIOLWMMK paLMoHanbHble MeToabl
rMNoTe3bl, KPUTUKM N IKCMEPUMEHTArNbHOW NPOBEPKU AN pelleHust 3a4ady U co3faHnsa caMblX NyyLimx
06bsicHeHnI B Mupe. KyH OTKpbIBaeT, YTO ydeHble — BCEro NLb KOMaHbI-CONEPHUKUN, KOTOPbLIE UrpatoT
B 6eCcKkOHeuYHble Urpbl 3a NPaBO KOHTPONSA TEPPUTOPUN.

Voes camoin napagurMbl HeucknouutenbHa. Mbl gencteutensHo Habnwgaem u NOHUMaem Mup ¢
noMmoulblo Habopa Teopui, KOTOpbIN U cocTaBngeT napagurmy. Ho KyH owwubaetcs, cumtas, 4To
NMPUBEPXEHHOCTb MNapagurmMe MellaeT 4ernoBeKy BuaeTb [JOCTOMHCTBA [Apyron napagurmbl, Wniu
npenaTcTByeT CMeHe napagurm, UnNMm Ha camMoM [ernie MellaeT 4ernoBeky MNOHATb [Be napagurmbl
opHoBpemeHHo. (Onsa obcyxaeHus Oonee LWMPOKMX MOCNeAcTBUA aTon owmnbku cm. The Myth of the

2 «CTpyKTypa Hay4HbIX PEBOSTIOLMINY.
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Framework®' Tonnepa). BeposiTHo, Bcerga cyllecTByeT ONacHOCTb TOr0, YTO Mbl MOXeM He4OOLEHUTb
WU MOSNTHOCTBIO YNYCTUTb OOBACHUTENbBHYO CMOCOBHOCTL HOBOWM (byHAaMEHTanbHOW TEOpPUM, OLeHMBas
€e Ha KOHLenTyarnbHOW OCHOBE CTapon Teopuu. Ho 3To BCEro nuiib OMacHOCTb, U ee MOXHO M3bexaTb
npu OCTaTOYHON BHUMATENBHOCTU U MHTEMNEKTYanbHOW LIENOCTHOCTMU.

Tarke UCTUHHO U TO, YTO MIOAM, BKIOYAs YYeHbIX, 1 OCOBEHHO Te, KTO 3aHMMaeT BaXXHOe MONOXeHne,
OEUCTBUTENbHO CTpeMATCa  npuaepxmsatbes  obuienpuHAToro obpasa QdenctsMi, M MOryT C
NOAO3pPEeHNEM OTHECTUCb K HOBbIM MAESM, NMOCKOSbKY BeCbMa YAOOHO 4yBCTBYIOT cebs CO CTapbiMu.
HWUKTO He MoXeT 3asiBUTb, YTO BCE YYeHble B PaBHOW CTEMEHW CKPYMyrnesHO paumoHanbHbl B CBOWX
cyxaeHusx o6 mpgesx. HeonpaBgaHHas NOSNbHOCTb MO OTHOLUEHMIO K napagurMam OercTBUTENbHO
3a4acTylo ABMNsieTCA NPUMYMHON NPOTUBOPEYNIA B HayKe, kak U Be3ae. Ho ecnu paccmoTpeTb Teoputo KyHa
Kak ornvcaHue UM aHanms Hay4YHoro npouecca, Mbl yBUAMM €€ POKOBYIO oLwnbKy. OTa Teopus oObACHAET
rocriedosamersibHbIU nepexod OT OOHOW NapagurMbl K OpPYrov Ha OCHOBE COLMOSIONUKU UM NMCUXOJSIOMNK,
npegBapuTenbHO HE OCTaHaBMNMBasiCb Ha OOBEKTMBHBLIX OOCTOMHCTBAX KOHKYPUPYIOLWLMX OOBACHEHWIN.
Tem He MeHee, MoKa YerlOBEK HE MOMMET HayKy KaK MOUCK OOBbACHEHWW, TOT haKT, UTO OHa HaxoauT
nocrnegoBaTtenbHble 0OBbSCHEHWS, Kaagoe crneaylollee u3 KOTOpbiXx OOBEKTMBHO Nnyylle npeabigyLiero,
OCTaHeTCs HEOOBACHUMBIM.

CnepoBarernbHo, KYH BblHY>X[EH pelnTesibHO OoTpuuaTtb, YTO cneaywwme gpyr 3a gpyromMm Hay4Hble
00bsACHEHNSI 06 BEKTUBHO coBepLueHCTBOBAaJINCb, UMK 4YTO 3TO yCcOoBepLUEeHCTBOBaHME BO3MOXHO, XOTA Obl
B nNpuHUune:

«... €CTb [3Tan], KoTopbI XO0TeNU Bbl NPUHATL MHOIME (PMNOCOMblI HAaYKNU U KOTOPLIN S OTKa3bIBalOCh
npvHMMaTh. OHU XOTAT CpaBHMBaTL TEOPUM Kak NpeacTaBrneHus NpUpoabl, Kak YyTBEPXKOEHUS O TOM, «4TO
OENCTBUTENBHO cyllecTByeT». [lpMHUMasd, 4TO HM Of4HA TEOPUS M3 UCTOPUMYECKOW Napbl He sIBNSAETCA
WUCTUHHOW, OHM, TEM He MEHee, WULLYT CMbICM, B KOTOPOM MOCNEAHAS Teopus SIBNAETCA Iyyllum
NpUONXEHNEM K UCTMHE. A cuuTar, Y4TO HMYEro NMogobGHOro HamTu HET BO3MOXHOCTM». (JlakaTtoc u
MacrpeiiB (pen.), Criticism and the Growth of Knowledge® cTp. 265)

Takum o6pasom, poCcT 06BEKTUBHOIO HAYYHOrO 3HAHUSA HEBO3MOXHO OB6BACHUTL C NOMOLLbIO KAPTUHbI
KyHa. Huyero xopoliero HeT B TOM, YTOObI NPUTBOPATLCS, YTO criedytolime apyr 3a pyroMm o6bsaCHeHWs
nyyule TOMbKO Ha OCHOBe cBoen cobCcTBeHHOM napagurMbl. CyllecTBylOT 0ObeKkTVBHbIE pasnuuud. Mol
MOXeM neTaTb, Torga Kak 6OJ'IbLIJyIO 4YacTb MUCTOpUK 4enoBe4decTBa NOOUM MOIIN TOJIbKO MeYTaTb fo]¢}
3TOM. [lpeBHue nogn He 6binu Bbl cnenbl K AEMCTBEHHOCTU HalUMX feTaTernbHbIX annapaTtoB TOMbKO
NOTOMY, YTO, MMesl CBOK MapagurMy, OHW He cMornu Obl MOHATH NPUHUMN MX paboTbl. MpuynHa Toro,
noyemy Mbl MOXEM feTaTb, COCTOMT B TOM, YTO Mbl MOHUMAEM, «Y4TO AENCTBUTENBHO CYLLECTBYET»,
[OCTaTOMHO XOpOLOo, YTOObl MOCTPOUTL neTaTternbHble annapaTtbl. [pyynHa Toro, movyemy ApeBHUE He
MOrnu caenaTb 3TO, B TOM, YTO UX MOHMMaHWE OblNo 06BbEKTUBHO XyXXe HaLlero.

Ecnv npmBuTb peanbHOCTb 06 BEKTUBHOIO Hay4YHOro nporpecca teopun KyHa, To oHa OyaeTt o3HavaTb,
4yTo Bce Opemsa dyHOAMEHTaNbHOrO HOBAaTOPCTBA HECYT HECKOMNbKO WMKOHOOOPYECKUX reHUEB.
OcTtaBLlasicst YacTb Hay4yHOro obLecTBa MCnonb3yeT UX, HO B BaXKHbIX BOMPOCAX TOSbKO MPENATCTBYET
POCTY 3HaHUA. JTOT POMAHTUYECKUN B3rMNsa (KOTOPbLIN 4YacTo BblABUralT Hes3aBUCUMO OT uaen KyHa)
Takke He COOTBETCTBYET [OEWCTBUTENbHOCTU. [eACTBUTENbHO ObINMM FEHUKU, KOTOPbIE B OOUHOYKY
COBepLUany peBoONIOUMM B LiENbIX HAayKax: O HECKOMbKMX S YxKe YNMOMUHaN B 3TOM KHUre — 310 [anunen.
HbtoToH, ®apapgen, OapsuH, OnHwTerH, Megenb. TelopvHr. Ho B uenom, 3aTm MOAM YMyOpPsSiUCH
pabotatb, nybnukoBaTb CBOM TPyAbl W 3aBOEBbIBATb MNPU3HaAHUE, HecMompsi Ha HeunsbexHoe
NMPOTMBOCTOSIHNE YBA3LINX B IPA3N U CnyxuTtenen BpeMeHun. (lFanuneo Obin CrioMseH, HO He YYeHbIMU-
conepHukamn). I HecmMoTpsa Ha TO, YTO OONMBLUMHCTBO M3 HUX CTaNKMBanMCb C HepauuoHanbHON
onnosnuMen, Kapbepa HW OOHOMO0 M3 HUX He COOTBETCTBOBaNa CTEPEOoTUNy «uKOoHOOOpLa npoTuB
Hay4yHOro wucTabnuwmMeHTa». BONbWMHCTBO M3 HMX WM3BNEKanu BbIroQYy W MOAAEPXKKY M3 CBOUX
B3aMMOAENCTBMUI C y4EHbIMU, NOAOEPKUBABLUMMU NPeablayLLy0 napagnrmy.

MHorga A obHapyxuBato, Y4TO MPUMHUMAKD CTOPOHY MEHbLUMHCTBA B (PyHAAMEHTarnbHbIX Hay4YHbIX
npoTmBopeunsx. Ho A HuKorga He ctankmsancs ¢ Yem-nmbo, noaobHeiM cutyauun KyHa. KoHeuHo, kak s
yXe ckasan, 6orbluas YacTb Hay4HOro obLLecTBa He BCcerga HacTOMNbKO OTKPbITa KPUTKKE, HACKOMNbKO OHa
OormkHa OblTb OTKpbITa €l B maeane. Tem He MeHee, CTeneHb, B KOTOPOW OHa MNpuaepXuBaeTcs
«OOMKHON Hay4yHOW NpaKkTUKU» Npy NPoBeOEHUU HayYHbIX NCCNeaoBaHNA, — 3TO HEYTO 3amMevaTernbHOoeE.
CTouT TOMbKO NOCETUTb UCCNefoBaTENbCKUN CeEMUHapP B NMobon yHOaMeHTanbHOM 06nacTh «TOYHbIX»
HayK, 4TOObl yBMOETb, HACKOMbLKO OTNMYaeTcs nosedeHue uccriedosamerieli OT OBbLIMHOrO NoBedeHUs
nogen. NItak, Mbl BUOMM, KaK 3pyaupoBaHHbIn Npodeccop, Npu3HaHHbIA BeayLLMM 3KCNepTOM B CBOEN
obnactu, npoBoaut cemuHap. CemuHapckas ayauTopusi NofHa fioger M3 Kaxdoro paHra mepapxuu
aKageMmnyeckoro MccrnegoBaHusA: OT acnMpaHToB, KOTOPble MO3HAKOMUIIUCH C 3TOW 06nacTbio TOSbKO

2 «Mudb CTpyKTYpbI»
2 «Kputuka 1 pocT 3HaHWS»
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HeCcKonbKo Hefenb Hasaf, 40 ApYrnx npodeccopoB, aBTOPUTET KOTOPbLIX COMEpHUYaeT C aBTOPUTETOM
opaTopa. AkagemMunyeckasa nepapxua — 3TO 3aMmbiCnioBaTtas BnacTHasi CTpPyKTypa, rae kapbepa, BnusHue
N penyTaumsi 4YenoBeka MOCTOSIHHO MOABEPralTCs pUCKYy, kak B paboyem kabuHeTe, Tak M B 3ane
3acegaHui. OgHako Moka uget ceMuHap, Ans HabnopgaTens MoXeT OKasaTbCA OOCTAaTOYHO CIOXHbIM
onpegenuTb nonoxeHue yvacTHUkoB. Cambii MONOAOM acnupaHT cnpawwuBaeT: «Bawe TpeTbe
YpaBHEHNE OENCTBUTENbHO criefyeT 13 BTOPOro? # yBepeH, YTO Henb3s npeHebpeyb TeM 4neHoMm,
KOTOpbIM nNpeHebpernu Bbi». [podeccop yBEpPEH, YTO 3TUM YNEHOM MOXHO NpeHebpeyb U YTO CTYAEHT
aenaeT ownboyHoe cyxaeHue, KoTopoe He caenan 6ol 6onee onbiTHbIM 4YernoBek. WTak, 4to Xe
npoucxoauTt AanbLue?

B aHanormyHom cutyauum obnagarolmin BriacTbio MaBHbLIM UCTMONMHUTENDb, LENOBOMY CYXXOAEHWUIO
KOTOPOro nNPOTUBOPEYUT HOBMYOK, MOr Obl ckasdaTb: «[locnywanTte, s coenan 6Gonble nogoOHbIX
CY)XOEHURN, YeM Bbl Cbenu ropayunx obegos. Ecnu a9 roopto, YTo 310 paboTaeT, 3HA4MT, 3TO paboTaeT».
BaXHbI NONWUTUK B OTBET HA KPUTUKY HEMU3BECTHOro, HO ambuuMo3HOro napTuiHoro pabodero mor 6bl
ckasaTtb: «Bbl Ha 4beln cTopoHe?» [axe Haw npodpeccop, 8He uccriedosamesibCKo20 KOHMeKcma
(ckaxkeM, YnTasn NeKUMIo CTyaeHTaMm), BnonHe Mor 6bl cBOOOAHO OTBETUTL: « CHayana Hay4nmTecb XO4uTb,
a yx notom Oerante. lNMpoytute y4yebHMK, @ NMoka He TpaTbTe HW CBOE BPEMsi, HUM Hawe». Ho Ha
nccrnegoBaTeNbCkOM CEMUHAPE TaKOW OTBET Ha KPUTWKY Bbi3Ban Obl BOSIHY CMYLLEHWS B ayguUTOpUW.
Jlogn otBenu Obl rmasa v nNpuUTBOpPMIMCbL Obl, YTO ycepaHO M3y4akT cBou 3anvcu. [losBunmcb Obl
YXMbIFIKW M KOcble B3rnsgbl. Bce Obinm Obl  LWOKMPOBaHbI OTKPOBEHHOW HEYMECTHOCTBIO Takoro
OTHoweHus. B nogoGHowm cuTyauumn B3biBaTb K aBTOPUTETY (MO KparHeW Mepe, OTKPbITO) MpOCTO
HenpMeMsiemMo, gaxe Koraa cambii CTaplMi ydeHbI BO Bcel obnactm obpawaeTrcsas K camomy
Mriagwemy.

Moatomy npodpeccop Bcepbe3 MPUHMMAET TOYKY 3peHUsi CTygdeHTa M NPUBOOUT KpPaTKUMW, HO
a[leKBaTHbIN apryMeHT B 3aLLMTY CMOPHOro ypaBHeHust. [podeccop n3o Bcex cun nblTaeTcs CKpbITb CBOE
pasgpaxeHue 3TON KPUTUKOWM M3 Takoro HU3KOro MCTOYHMKA. bosbWUHCMEo BONPOCOB M3 HU30B OyaeT B
dopme KpuTuku, KoTopasi, Oyayum OOOCHOBaHHOMW, yMeHbluna Obl unu BOOGLLE YHMYTOXMUIA Obl
LEeHHOCTb paboTbl Bcel XusHu npodpeccopa. Ho nosiBneHne cunbHOWM U pasHOOOpasHOM KPUTUKK
MPUHATBIX UCTUH — OAHa M3 NpuYvH cemuHapa. Kaxgbin cuutaet camo cobomn pasymerowumcs, 4To
UCTUHa He o4eBuaHa, U 4YTO o4vYeBMOHOE He obsazaTensbHO AOJDKHO ObITb I/ICTI/IHOI7I; 9T naen cnenyert
NPUHATL UM OTBEPrHyTb B COOTBETCTBMM C UX cCoAepXaHuemM, a He C WX NPOoUCXoxageHuem, 4YTo
Benu4yanume yMmbl MOryT onbaTbCs; 1 YTO camble, Ha NepBblv B3rNaa, TpYBUarnbHble BO3paXKeHUs MOryT
oKa3aTbCs KMHYOM K BENTMKOMY HayYHOMY OTKPbITUIO.

Takum o06pasoM, y4yaCTHMKM CeMuHapa, MoKa OHW 3aHATbl HaykoW, BedyT cebs C HaydHou
paunoHanbHOCTbO. Ho BOT ceMuHap 3akaH4ymBaeTcs. [ocnedyem 3a rpynnoun B ctonosylo. HemeaneHHo
3agBnseT o cebe HopmanbHOe Yenoseyeckoe nosefgeHve B obwecTtBe. K npodpeccopy oTHocATcs ¢
yBaXeHunem, OH CcumauTt 3a CTOosioM BMeCTe C nabMn, paBHbIMW €My MO MOJIOXKEHUIO. Heckonbko
I/I36paHHbIX M3 bGonee HU3KUX CIIOEB TaKxXe nony4yunu npmsunernio cnaetb BMeCTe C HUM. Eece,u,a
nepexoamt Ha norogy, cnneTtHu unu (ocobeHHo) akagemuyeckyto nonuTuky. lNMoka obcyxpalT aTu
npeameTbl, CHOBa NOSABUTCA BECb AOrMaTu3M M NpeapacCyaku, ropaocTb U NOANbHOCTb, Yrpo3bl U NeCTb
0ObIYHbIX B3aMMOOTHOLUEHUI, CBONCTBEHHBIX MoAsM B NodobHbIX obcTtoaTenbcTBax. Ho ecnu criyuntces
Tak, 4Yto Oecefja BepHeTCA K TeMe CeMMHapa, yYeHble MIHOBEHHO CHOBa MpPEBPATATCS B Y4YEHbIX.
HaunHatoTcst nonckn o6 bACHEHWUI, NPaBAT CBUAETENBCTBO U apryMEHT, U NMOJSIOXKEHWE N0AeN CTaHOBUTCSA
HecyLLLeCTBEHHbIM MO X0y crnopa. Bo Bcsikom criydae, TakoB MOW OnbIT B Tex obnacTsix, rae a4 pabortan.

[daxe HecMoTps Ha To, YTO UCTOPUS KBAHTOBOW TEOPUMN JAET MHOXECTBO NPUMEPOB HepaLunoHarbHON
CKITOHHOCTU YYeHbIX K TOMY, YTO MOXHO Obino Obl Ha3BaTb «napagvrmammy», Obino Obl CNOXHO HaWTH
Oonee HarnagHbIn nNpumep, npoTuBopevawmin Teopun KyHa o nocrnedosamesnibHOCMU NapagurM.
OTKpbITUE KBAHTOBOW TEOPUM HECOMHEHHO ObINI0  KOHLENTyarlbHOW  pPEeBOSioUUEl, BO3MOXHO,
BENMMYaNLIENn peBoniouner co BpemeH lanuneo, n, B caMoM Jene, ObINo HECKONBbKO «3aKOCHESbIX
YYEHbIX», KOTOpbIE Tak U He NpuHANK ee. OgHako rnaBHble Urypbl U3NKKU, BKIOYas NOYTU BCEX, KOrO
MOXHO CuYMTaTb 4YacTbl (PU3NYECKOTO UCTIONULIMEHTa, ObINM FOTOBbI HEMEOJIEHHO OTKa3aTbCs OT
Knaccuyeckomn napaaurmbl. Bce BbIcTpo npuaHanu, 4To HoBad Teopus TpebyeT pagukanbHOro otxoga ot
KNnaccu4eckom KOHUEenuuu CTPYKTYpbl peanbHOCTU. EOMHCTBEHHBbIM Cnop 3akni4yancd B TOM, Kakoun
AormkHa b6biTb HOBasa KoHuenuus. Yepes HekoTopoe Bpems duank Hunbc Bop n ero «KoneHrareHckas
LUKOMa» YCTaHOBMUIIN HOBYK TPaAWLUMOHHOCTb. JTa HOBas TPaAWUMOHHOCTb HMKOrAa He mnpyvHUmanach
OOCTaTOYHO LUMPOKO KakK ornucaHue peasibHOCMU, 4TObbl Ha3BaTb ee napagurmMon, XoTst BOMbLUMHCTBO
PU3MKOB OTKPLITO 0006PANM ee (OWHLWITENH Bbln BbIAAIOWMMCS UCKIIOYEHUEM). YAUBUTENBHO, HO OHa He
cornawanacb ¢ yTBepXaeHuemM WCTUHHOCTW HOBOW KBaHTOBOW Teopun. HanpoTuB, OHa KpUTUYECKU
3aBMCENa OT JIOKHOCTM KBAHTOBOW TEOpWM, MO KpawmHen mepe, B TOM hopme, B Kakoh OHa Obina B TO
Bpemsa! B cooTBeTcTBMM C «KoneHrareHCKoOM WHTeprpeTauueny» ypaBHEHUS KBAHTOBOW Teopuu
NPUMEHUMbI TOMbKO K HeHabmnogaembiM acnektam hmandeckon peanbHOCTU. B MOMeHTbl HabnogeHus

158



www.koob.ru
Ha4YMHaEeTCs OTMMYHBIN MPOLECC, KOTOPbIA BKMOYAET MPSIMOE B3aMMOAENCTBME MEXAY YEIIOBEYECKUM
CO3HaHWeM 1 gpobHoaToMHOM huramkon. OOHO KOHKPETHOE COCTOSIHME CO3HaHUS CTAHOBUTCS pearibHbIM,
ocTaribHble — TONbKO BO3MOXHbIMW. KoneHrareHckasi MHTepnpeTaunsa U3noxuna 3TOT MHUMbIN NpoLecc
TONbKO B 0OWMX 4yepTax; Goree MNOMHOEe onuMcaHuMe cuMTanocb 3agadven Oyayliero unum, BO3MOXHO,
HaxoOQuIocb 3a npefenamm 4erioBe4ecKoro noHMMaHus. YTo kacaetca HeHabnwogaembix cobbITUM,
WMHTEPNONMPYIOLNX MEXAY CO3HATENbHbIMU HAbMIOAEHNAMK, «ObINIO HENO3BOMMUTENbBHO CnpalunMBaTb» O
Hux! Kak cumsmku, paxe B pacuBeT NO3UTMBU3MA WM MHCTPYMEHTanM3ama, MOMMW MPUHATH Takyko
HECYLLEeCTBEHHYI0 KOHCTPYKLMIO, KakK TpaguuuoHHas Bepcusi yHOaMeHTanbHOW Teopun, OcTaeTcs
BOMPOCOM AJ151 UICTOPUKOB.

HeT HeobxogMMOCTM 3aHMMaTbCA 3aMbicnioBaTbiMM geTansamu KoneHrareHckon WHTepnpeTaumu,
NMoTOMYy 4YTO €€ MOTMBauusa Obina, rmaBHbIM 0Opa3oM, HanpasreHa Ha TO, YTOObl usbexartb BbiBOAA O
MHOIOCMbICIIEHHOCTM PeanbHOCTU, U yXXe Mo OOHOW 3TOW NPUYMHE 3Ta TEOPUA HECOBMECTMMA CO CKOJb-
HMBYOb UCTUHHBIM OO BbSACHEHNEM KBAHTOBbIX SBMEHUN.

JNleT pBaguaTth cnycts Xbio 3BepeTT, B TO Bpems acnvpaHT B [lpuMHCTOHe, paboTtaBwwuin nog
pPyKOBOACTBOM Bblgawllerocs ¢usmka [hkoHa Apumbanbaa Ywnepa, BnepBble W3MNOXWN BbIBOAbI O
HanMuYMM MHOXEeCTBa BCEMEHHbIX, UCXOAS N3 KBAHTOBOW Teopuu. Yunep He npuHsan ux. OH 6bin ybexaeH
(n mo cux nop ybexgeH), 4yTo BuaeHuwe bopa, xoTa M He MOMHOCTbIO, OblIIO OCHOBOW NPaBUNBHOMO
o6bsicHeHNs. Ho nosen nu oH cebda Tak xe, Kak Ham cnegoBano 6bl oxuaaTte no crepeotuny KyHa?
MonbiTanca N oH NnodaBuTb epeTudeckne naen ceoero ydyeHuka? Hanpotus, Yunep 6osncd, 4to naeu
OBepeTTa MOryT HegooueHuTb. [1o3ToMy OH caM Hanucan Hebonbluylo CTaTbio B COMNPOBOXAEHMWE
cTtatbk, nybnvkyemon OBepeTToMm, U obe cTaTby NOSABUNUCL PSLOM B XypHane Reviews of Modern,
Physics. Ctatbsi Yunepa Tak AEWCTBEHHO OObscHANA WM 3awumuwiana cratbio OBepeTTa, YTO MHorue
yuTaTeENM NpeanornoXxunu, Yto oba aBTopa OTBETCTBEHHbI 3a cogepXkaHue cratbu. [loaTomy, Teopuio
MyrnbTMBEPCa B TEYEHNE MHOTUX CEAYOLMX NeT OWNBOYHO cumMTanm «Teopren OBepeTTa-Yunepay, 4to
BECbMa orop4aro nocregHero.

[ocToiHas ona nogpaxaHus BEPHOCTb Yunepa Hay4yHOW paumMoHanbHOCTU, MOXET ObiTb, Ype3MepHa,
HO HW B KOEM Criyyae He yHuKanbHa. B 3Tom OTHOLLEeHUM s OormKeH ynoMsHyTb bpanca [deButra, ewe
OfHOro Bblatowerocs u3anKa, KOTOpbIM CHavana BbICTynan npotuB J3BepeTta. B wmctopuyeckomn
nepenvcke OeBuTT BbiABMHYN uUenbii psg nogpoOHbIX TEXHWYECKUX BO3PaKeHUN Teopun OBEpeTTa,
Kaxgoe M3 KOTOpbIXx OBepeTT onpoBepr. [eBuTT 3aBepLlunn cBoe 4oKa3aTenbCTBO Ha HeoumumanbHon
HOTe, yKasaB, YTO OH MPOCTO He MOXeT MNOYyBCTBOBATb, YTO «pacCLIEennseTcsa» Ha MHOroYUCrneHHble
pasnu4yHble KoMK BCAKUIA pas, korga npuHumaeT pewerve. OTBeT OBepeTTa Npo3ByYarn Kak OTrofioCoK
cnopa mexay MNanuneo n MHkBu3anumen. «A Bbl YyBCTBYETE, YTO 3eMNns BEPTUTCA?» — CMPOCUS OH —
MOCKOJNbKY KBaHTOBas Teopusi 0ObsiCHAem, MoYyemMy Mbl HE YyBCTBYEM 3TOrO pacLUEnneHns Tak e, Kak
Teopus uHepuun Manuneo obbACHSET, MOYEeMy Mbl HE YyBCTBYeM, 4TO 3emns BepTutcd. JeBuTT npusHan
CBOE MopaxeHue.

Tem He MeHee, OTKpbITME OBEepeTTa He NOMY4YUIIo LWMPOKOTo Npu3HaHus. K coxaneHuto, 60nbLIMHCTBO
PU3MKOB MOKONeHnss Mexay KoneHrareHckom wHTeprpetauvMen n 3OBepeTTOM OTKasanocb OT uaeu
00bsICHEHNS1 B KBAaHTOBOW Teopuun. Kak & ckasan, 3To Obin pacuBeT No3uTuemMaMa B uriocoumn Hayku.
OtBepxeHne (Unu HenoHumaHue) KoneHrareHckom MHTepnpeTaumm BMECTe C TEM, YTO MOXHO Obino 6bl
Ha3BaTb MPakmMu4yecKuM UHCMpPyMeHmManau3mMoMm, cTano (M 0CTaeTcs) TUNUYHbIM OTHOLIEHNEM (OM3UKOB K
camon rnybGoKOM M3 M3BECTHbIX TEOPUW peanbHOCTU. Ecnn MHCTpyMeHTannam — 3TO AOKTPUHA O
BGeCCMbICIIEHHOCTU OOBACHEHUR, MOCKOSMbKY Teopuss — 3TO BCEro JUWb «UMHCTPYMEHT» Ans
npeackasaHun, NpakTU4ECKU UHCTPYMEHTANM3M — 3TO NpakTUKa MCNOMb30BaHUS Hay4HbIX Teopuin 6e3
3HaHMA mMx cmbicna. B aTtom oTHoweHwn noatesepaunca neccumuam KyHa B OTHOLUEHMM HayyHOW
paunoHanbHocTu. OfHako OTHIOAb He noAaTBepaunack uctopmsa KyHa o TOM, Kak HOBble MnapagurMmbl
3ameLlaloT crtapble. B HEKOTOPOM cCMbICrie cam NPakTUY4EeCKUA UHCTPYMEHTanNM3M cTan «napagurMony,
KOTOPYI (PM3UKM NPUHANK, YTOObI 3aMECTUTb KITacCUYECKYH0 et 0ObeKkTUBHOM peanbHocTn. Ho aTo He
Ta Napagurma, Ha OCHOBE KOTOPOW YenoBek noHumMaeT mup! B niobom cnydvae, 4to 6Obl elle HM genanm
PU3MKN, OHW YK€ HE CMOTPENM Ha MMP Yepe3 napagurMy Krnaccudeckon dusmkm, KoTopasi, KpoMme BCEro
npoyero, siBnsna cobon 0OGbEKTUBHBIN peanuam U eTEPMUHU3M B MUHMaTIope. BonblNMHCTBO hn3nKoB
OTKasanucb OT 3TON MapagurMbl, Kak TONbKO Oblna NpeanoXeHa KBaHTOBasi TEOpUS, AaXe HECMOTPS Ha
TO, YTO OHa BracTBOBana Hafg BCEW Haykom K Obina Heocrnopuma ¢ Tex nop, kak [anuneo Tpucta net
Hasag nobeamn B MHTENMeKTyanbsHOM crnope ¢ iHksuanumen.

MpaKkTU4ecknii. MHCTPYMEHTAarNM3M CroAurcsl TONbKO MOTOMY, YTO B GOMNbLUMHCTBE pa3nenoB u3nKu
KBaHTOBasi TEOPUSI HE MPUMEHUMAa B CBOEN OBBbSCHWUTENbHOM CrocoBHOCTU. OHAa MCNOoNb3yeTcsl TOMbKO
KOCBEHHO, MpWU NPOBEpKe OPYrUx TEOpWi, N HeobxoOuMbl TONMbKO ee mnpeackasaHusi. Takum obpasom,
hV3VKM U3 MOKOJIEHWSI B TMOKOMIEHME CcuMTany [OCTaTOYHbIM paccMaTpuBaTtb WHTePdEPEHUMOHHbIE
npouecchl, MNoaobHble TeM, YTO TMPOUCXOAAT 3a ThICAYETPUNIIMOHHYHO [OOM0  CeKyHAbl, Koraa
CTankMBaloTCA OBE 3NeMeHTapHble YacTulbl, KaKk «4YepHbl ALLMK»: OHWU FOTOBAT BXO4 M HabnogaioT
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Bbixo4. OHM MCNoONb3ylT ypaBHEHMSI KBAHTOBOW Teopwuu AnNs Npeackas3aHus OOHOro M3 Apyroro, Ho
HVMKOrda He 3HalT, Ja UX 3TO M He BONHYeT, Kak roslydaemcs ebixod B pesynbTate Bxoga. OgHako
cywiecTByeT ABa pasgena uanku, rge nogobHoe OTHOLIEHNE HEBO3MOXHO, MOTOMY YTO BHYTPEHHAS Ae-
ATENbHOCTb KBaHTOBO-MEXaHW4Yeckoro obbekTta COoCTaBnsieT BeCb MNpeaMeT 3TUX pasgenoB. dTumu
pasgenamu SBRASKOTCA KBaHTOBasd TeOPUSA BbIYMCIEHUA U KBaHTOBasd Kocmonorus (KBaHToBas Teopus
dur3nyeckon peanbHOCTN Kak eauHoro uenoro). Kak-Hukak, nnoxa Obina Obl Ta «TEOpUsS BbIMUCIIEHUNAY,
koTopas Hukorga He obpawanacek 6bl Kk Mpobnemam TOro, Kak Bbixod nonydaeTrcd u3 Bxogal A 4To
KacaeTCA KBaHTOBOW KOCMOSOMMW, Mbl HE MOXEM HW MOArOTOBUTL BXOA4 B Hayane MynbTuBepca, Hu
N3MepuTb BbIXOA B KOHLE. Ero BHYTPEeHHAs1 AeATEeNbHOCTL — 3TO BCE, YTO cywecTByeT. 1o 3Ton npuymHe
abconoTHoe GOMbLUMHCTBO MccrneaoBaTenen B aTUX ABYX 0bnacTsax MCNOMb3ylT KBAHTOBYHD TEOPUIO B
ee nonHon opme, popme MynbTUBEPCA.

Takum obpa3som, uctopus OBepeTta — 3TO AENCTBUTESNBHO UCTOPMS MOSIOA0r0 HoBaTopa, KOTOPbIN
ocnapuan ofLwenpuHATOe MHEHWE, U KOTOPOro MHOMME UrHOPUPOBanu, Noka AECATUNETMS ClyCTHa ero
TOYKa 3peHns MOCTENeHHO He cTana HOoBbIM OOLWEenpuHATbLIM MHeHuem. OfHako OCHOBa HOBLUECTBa
OBepeTTa 3akntoyanacb He B TOM, YTOObI 3aBUTb O FTOXXHOCTW OBLLENPUHATON TEOPUKN, @ B TOM, YTOObI
3asBUTb O ee UCTUHHOCTU! Te y4yeHble, KOTopble ObinM Janeku oT Toro, YTobbl AyMaTb Ha SA3blke CBOEN
CODCTBEHHOW TEOpWU, OTKa3biBanMCb AymaTb Ha ee A3blke U UCMONb30Bann ee TONMbKO Kak MHCTPYMEHT.
OpfHaKo OHM HUYYTB He Xarest oTka3anuch OT NpeablayLien 0ObCHUTENBHOM NapagnurMbl, KNacCcuyecKkon
PU3MKN, KaK TONIBKO MOSBMITACh TEOPUS JTy4LLe.

Heuto nopgoGHOe 3TOMY e CTpaHHOMY SIBIIEHMIO MPOU3OLUMIO M B TPEX APYrMX TeopusiX, KoTopble
obecneyrBaloT OCHOBHbIE HUTU OGBACHEHWS CTPYKTYPbl PEAnbHOCTU: B TEOPUSIX BBIMUCIEHNS, 3BONOLUM
1 no3HaHusi. Bo Bcex crnyyasix o6LenpuHsTasi HblHE TEOPUS He CyMena CTaTb HOBOW «MmapagurMomny,
HECMOTPS Ha TO, YTO OHa OMnpeferieHHO BbITECHUINA CBOETO MPEALLECTBEHHMKA U OPYTUX KOHKYPEHTOB B
TOM CMbICIIE, YTO €€ PErynsipHO MPUMEHSIIOT Ha NpakTuke. To ecTb, Te, KTO paGoTaeT B 3To obnactu, He
MPVHUMAIOT e€ Kak pyHaaMeHTansHoe 06bACHEHNE pearnbHOCTY.

MpuHumn TelopuHra, K npuMmepy, BpsSa Nu Koraa-nmbo Bcepbe3 noaBeprancad COMHEHWMI0  Kak
npakTuyeckasl UCTMHaA, MO KpawHel Mepe, B ero crabbix chopmax (Hanpumep, YTO YHMBEpPCAnbHLIN
KOMMNblOTEP MOr Obl Nepedatb Nobyto urandeckn Bo3MOXHY0 cpeny). Kputuka Pompkepa lMNMeHpoysa —
pPeAKoe WCKIOYEHME, MOCKOMbKY OH MOHUMAET, YTO MpOTUBOpPEeYMEe NpuHUMNY ThiopMHra CBA3aHO C
npeanoXeHnem paaukanbHO HOBbIX TEOPUIA Kak B hM3mKe, Tak U B SMMCTEMOSIONMMK, a TakKe HEeKOTOpPbIX
WHTEPECHbIX HOBbIX AoNnywleHun B Guonormn. Hu lMeHpoys, H1 KTo-nnubo Opyrow noka He NpearioXunm
XOTb CKONb-HMOYAb XWM3HECMOCOOHOro KOHKypeHTa NMpuHUMMY ThbiOpUHra, NO3TOMYy MOCNEAHUA OocTaeTcs
OOLLENPUHATON TEOpUEN BbIMUCIEHMS. TeM He MeHee, BbiCKa3blBaHME O TOM, YTO UCKYCCMEEHHbIl
UHMesnieKm B NPUHLMMNE BO3MOXEH, JTIOTMYHO cregylolee M3 3Ton OOLENPUHATON TEOPUN, HU B KOEM
crnydyae He NPUHMMAaOT Kak He4yTo camo cobon pasymetowleecs. (MICKyCCTBEHHbI MHTENNEKT — 3TO
KOMMbIOTEPHasi Mporpamma, koTopas obnagaeTr CBOWCTBaAMWM YENOBEYECKOro pasyma, BK4Yasa Yy,
CO3HaHue, cBODOAHYKO BOMO U 3MouUMKM, HO paboTaeT Ha annapaTHoOM obecneyeHun, OTIINYHOM OT
yenoBeyeckoro Mosra). BO3MOXHOCTb WCKYCCTBEHHOrO WHTENNEKTa OXEeCTOYMEHHO OcnapuBaloT
Bblgatowmecs cunocodbl (BKMoYas, yBbl, U [lonnepa), yyeHble 1 MaTeMaTUKK U, NO KpanHen Mmepe, OanH
BblAaOLUNCS YYeHbI, KOTOPbIA 3aHUMAETCH BbIYUCNNTENBHON TeXHUKOW. Ho, BUAMMO, Mano KTo u3 aTux
OMNMOHEHTOB  MOHMMAET, YTO  MNPOTUBOPEYUT  MPU3HAHHOMY  PYHOAMEHTANbHOMY  MPUHUMMY
dyHaameHTanbHon gucuunimibl. OHWM He NpefgraraloT anbTEPHATMBHBLIX OCHOB ANS 3TOW OUCUMUMMMHBI,
Kak aTo genaet lMeHpoys3. OTO Bce paBHO, YTO OTpMLATb BO3MOXHOCTb Hallero nytewectsust Ha Mapc,
He 3amMeyvasi, YTO HaWW Jlyylwlne TEeOpPUM UHXEHEPHOro gerna u u3ukn yTBepxaarT obpaTHoe. Takum
00pa3oM, OHM HapyLLarT OCHOBHOW MPUHLMIN paLMOHaNbHOCTU, KOTOPbIA COCTOMT B TOM, YTO HE creayeT
C NErkoCTbi0 OTKa3bIBATbLCS OT XOPOLLUMX OO BbACHEHUN.

Ho He TONMbKO OMMOHEHTbI UCKYCCTBEHHOTO WHTEMMEKTa He CyMenu BKMIOYMTb MpUHUMN ThiopuHra B
cBol napagurmy. Mano kto BooGuie caenan ato. O6 9TOM CBMOETENbCTBYET TOT (PakT, YTO MPOLLIIO
yeTblpe AECATUNETUS MOCHE TOro, Kak Bbin NPeasioXkeH 3TOT NPUHLIMM, NMPEXae YeM Havanu uccrenosathb
ero creacTevst Anst U3NKK, 1 elle OOHO AECATUNETUE, NPEXOe YeM OTKPbINM KBAHTOBOE BblUYMCIIEHME.
NMiogn NpUHMManM n UCnosnb3oBanu 3TOT MPUHLUMI Ha MPAKTUKE B PpamMKaX BblYMCIUTENBHON TEXHUKW, HO
€ro He paccMaTpuBani Kak HeOTbeMIIEMYIO YacTb BCErO MUPOBO33PEHUS.

Onuctemonorus Nonnepa Bo BCex NpakTU4eCKMX CMbICNax ctana obLenpuHATON Teopren npupoabl 1
pocTa HayyHoro 3HaHus. Korga B nobort obnactv AoxoauT OO0 MPUHATMS NPaBui 9KCMEPUMEHTOB, Kak
«Hay4yHOro CBMAETeNnbCTBa», TeoOpeTUKammn 13 3Ton obracTu, UNu yBaxaembiMU Hay4YHbIMW XXypHanamm
ana nybnukaumu, wnu BpadYamm Ans  Bbibopa Mexay KOHKYpUPYKLWMMKM MeTogamu  fieyveHus,
COBpEMeHHble Mnaponu nodobHbl TeM, KoTopble npeanaran [lonnep: akcnepumeHTanbHas MpoBepka,
KpUTMKa, TeopeTnyeckoe OObACHEHWE W NPU3HaHWE, YTO SKCMEPUMEHTbl MoABepXeHbl owwubkam. Mo
pacnpocTpaHeHHbIM OLEeHKaM HayKu, HayyHble Teopuu MpeacTaBrisioT CKOpee Kak Aep3kue rmnotessbl,
YeM KaKk BblBOAbl, CAEMNaHHble U3 HaKOMMEHHOM MHopMauun, 1 pasHULy MeXAy Haykon n (CKaxem)
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acTporsiorMen NpaBubHO OOBSICHSIIOT CKOpee Ha OCHOBE MPOBEPSIEMOCTU, YEM CTEMNEHM NOATBEPXKAEHUS.
B wkonbHbIX NabopaTtopusx «co3gaHue 1 MpoBepka rmnotes» — OcHoBHas Lenb. OT YYEHUKOB YyXe He
OXMAAKT, YTO OHM «HAy4aTCsi C MOMOLLbIO 3KCMEPMMEHTA», Kak 3TO ObINIO B TO BPEMSI, KOr4a yuuncs s u
MOW COBPEMEHHUKN — TO €CTb, HaM JaBanu Kakoe-HMbyab YCTPOMCTBO FOBOPWUIIN, YTO C HAM AenaTb, HO
He u3naranuM Teopwulo, KOTOPYK [OOSKHbl  OblMM  MOATBEPAUTL  pe3ynbTaTbl  SKCMEepUMMEeHTa.
Mpeanonaranock, YTO Mbl BbIBEAEM €€.

[axe sABNSACb B 3TOM CMbICIie 0bLLENPUHATON Teopren, anuctemornorud MNMonnepa opMupyeT 4acTb
MUPOBO33pEHUS O4YeHb HEMHOIMX Ntogen. MNonynsapHocTb Teopun KyHa o nocnegoBaTenbHOCTM Napagurm
— ofHa 13 unncTpaunn aToro. Ecnv roBoputb cepbe3HO, 04eHb HEMHOMME oMnocodbl cornawlatTcs ¢
3asBneHnem [lonnepa O TOM, 4YTO «3afjayn WHAYKUMM» OOnblle He CylecTByeT, MOTOMY 4YTO B
OENCTBUTENbHOCTU Mbl HM MOflydaeM, HW [oKasblBAaeM Teopunm M3 HabnogeHun, a BMECTO 3TOro
NCnonb3yem 00BbACHUTENbHbIE TMNOTE3bl U ONPOBEPXKEHUA. [Jeno He B TOM, YTO MHOrme unocodbl —
WHOYKTUBMUCTLI, UM YTO OHW HE COrMacHbl C ONUCaHUEM U NpeanMcaHMeM HayydyHoro metoga onnepom,
UNKN BEPSIT, YTO HayYHble TEOPUUN OENCTBUTENBHO HEHAOEXHbI N3-3a UX cTaTyca rmnoTes. [leno B Tom, 4To
OHW He npuHMMaloT obbsicHeHue [lonnepom Toro, kak Bce 3TO paboTaeT. M cHoBa 3gech ChibilleH
OTrofiocok  uctopum 3BepeTta. MHeHMe OonblUMHCTBA 3akitoyaeTcs B TOM, 4YTO CyLlecTBYeT
dyHOameHTanbHas dunocodckas npobnema, cBa3aHHas ¢ metogonoruen MNMonnepa, gaxe HECMOTPS Ha
TO, YTO Hayka (Be3ge, rae OHa Mpeycrnena) Bcerga criegoBana 3Ton metogornornv. EpeTtudeckoe
HoBLLUecTBO [onnepa npvHumaeT opMy 3asiBNeHUs, YTO aTa MeTodonorusa Bcerga 6eia 060CHOBaHHOW.

Teopus ssoniouun [apBuHa Takke fABRseTca OOLENPUHSATON Teopuen B cBoen obnact B TOM
CMbICIE, YTO HUKTO BCEPbE3 HE COMHEBAETCS, YTO 3BOSOLIMSA Yepe3 eCTECTBEHHLIN O0TOOP, AeNCTBYOLNIA
Ha nonynsuMM c ©GecnopsifoYHbIMKM BapuaumsiMM, — 3TO «NPOUCXOXAEHUE BUAOB» U, B obLiem,
Ouonornyeckon apgantaumM. Hu oguH cepbe3Hbit  Guonor wunu  dunocod He NpunNUcbiBaeT
npoucxoxgeHne BuAOB OoxecTBEHHOMY co3daHuio  wunu  asomouun  Jlamapka.  (Jlamapkuam,
9BOMIOUMOHHAs Teopus, KOTOpyl BbiTeCHUN [apBuHU3M, Obin aHanorom WMHAyKTMBU3Ma. OTa Teopus
npunuceiBana 6uonormyeckne aganTauMyM HacnegoBaHUI0 XapakTepUCTUK, K KOTOPbIM  OpraHuam
CTpemMuscsa 1 KoTopble OH npuobpen 3a BCKO CBOK XM3Hb). OOgHaKo, Kak U B crnyvyae C TpeMsi Apyrumu
OCHOBHbIMW HUTSIMW, MHOTFOYMCIEHHBI U LUMPOKO PacrnpoCTpaHeHbl BO3paKeHus Ymictomy [dapBuHuamy
Kak 00bsiCHeHUK sBreHun B Guocdepe. OOMH Knacc BO3paXkeHU COCPeAoTOYMBAETCs Ha Bompoce,
ObI10 NN B uctopun Gmocdepbl OCTAaTOMHO BPEMEHM ANsi Pa3BUMTUS TakoOW KOMOCCASNbHOW CMOXHOCTU
nyTeM TOSbKO €CTECTBEHHOro oTbopa.

Ons nogTBepXaeHus MOOOOHbIX BO3PaXKEHWW He Obino BbIABMHYTO HW OAHOWM >KM3HECNOCOOHON
KOHKYpVIpYIOLLIE Teopun, KpoMe, BEPOSATHO, O4HOW uaewn (MOCNedHUMU 3alMTHUKaMUM KOTOpon Obinu
acTtpoHoMbl ®pen Xonn u YaHgpa BukpemacuHrxe) o TOM, YTO CHOXHbIE MOJIEKYSbl, HA KOTOPbIX
OCHOBaHa >K13Hb, 3apOAMIMCh B OTKPbITOM kKocMoce. OAHaKo Lernb TakMxX BO3PAXKEHUIN HE CTOMbKO B TOM,
4yTobOBI NPOTMBOPEYUTL Moenu [lapBuHa, CKOMBbKO 3asiBUTb, YTO HEYTO (pyHOaMeHTanbHoe ocTaeTcs
HEeOOBbACHEHHBbIM B OTHOLLUEHMM TOrO, Kak NOSABMMMCh ajanTtauum, Habnogaemole Hamn B bruocdepe.

[apBnHM3M Takke KpUTUKOBaNM 3a €ro UWKIUYHOCTb, MOTOMY YTO OH FOBOPUT O «BbIDKMBaHUU
CUNbHENWNX» Kak 00 OObACHEHUM, B TO BPEMSI KaK «CUITbHEWLLMX» OH onpegensiet, obpawascb K
MPOLUMOMY, Kak TeX, KTo Bbbkun. CyllecTByeT U anbTepHaTMBa: Ha si3blke He3aBMCMMOrO OnpeaerieHns
«MPUrOAHOCTUY MAee O TOM, YTO 3BOSOLMSA «BNaronpUATCTBYET CUNbHENLLUMY, KaXXeTcsl, NpoTMBopeYaT
dakTbl. Hanpumep, Hanbonee WMHTYUTMBHbIM onpegeneHnem OMonormdYeckorn MpUrogHocTu Obio Obl
«MPUroAHOCTb BMAA AN BbPKUBAHUS B ONPeLeneHHOM HULLEY» B TOM CMbICIE, YTO TUrpa MOXHO 6bifio Obl
CYeCcTb ONTUMAarbHOW MalUMHOM ANsi 3aHATUS UMEHHO TOW 3KONOrMYECKOM HULLK, KOTOPYK 3aHUMMaroT
Turpbl. CTaHgapTHbIE NPUMEPDI, KOTOPLIE MPOTUBOPEYAT «BbRKUBAHUIO CUSNIbHENLLNXY, — 3TO aganTauuu,
Takue, Kak XBOCT MaBnvHa, KOTopble, Ha NEPBLIA B3rNs4, AeNnatoT OpraHnu3Mm ropasfao MeHee NpuUrogHbIM
ONsl NpoXuBaHus B ero Huwe. MNMogobHble Bo3paxeHWss Bpoge Obl MogpbiBalOT CrNOCOOHOCTb Teopuu
HdapBnHa [oOCTUYb CBOEW MepBOHAYanbHOM Uenu: OObACHUTb, Kakum oOpa3om MOMMM MOSBUTLCS
BUOMMbIE «MOAENMW» (T.e. aganTauum) XMBbIX OPraHM3MOB Yepe3 OeNCTBUE «CEnbIX» 3aKOHOB (OU3NKU
Haa HeXuWBOW maTepuern 6e3 BMellaTenbCTBa LUeneycrpeMneHHoro Teopua.

HoBswecteo Puuyapga [oykuHca, u3noxeHHoe B ero kHurax The Selfish Gen* wn The Blind
Watchmaker*. Tem He MeHee, ONsiTb SIBMSIETCS 3asiBMEHMEM WCTUHHOCTU obLienpuHsTon Teopun. OH
CYMTaET, YTO HU OOHO W3 HACTOSILUMX BO3PaKEHUW HenpuykpalleHHon mogenu [OapsuHa npu Gonee
BHUMATENbHOM U3YyYEHUN He ABNSIETCS XOTb CKOMNb-HWUOYAb CyllecTBeHHbIM. Opyrumn crioBamu, [JOyKUHC
3adBnseT, 4YTo Teopus asomounn [apeBuHa obecneumBaeT MNoOnHOe OObBACHEHME MNPOUCXOXAEHUS
BGuornornyecknx agantaumn. [JoyknHc passun Teoputo [lapBrMHa B ee COBPEMEHHON hopMe Kak TeOopuro
pennukaTopoB. Pennukatop, KOTOPbLIA fny4lle Apyrnx penmumpyeTcsa B JaHHOW Cpede, B KOHLE KOHLOB,

B «BrouCTUYHbIN reH.
2 «Crernoi YacoBLLUMKY.
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BbITECHUT BCE OCTallbHble BapuaHTbl CaMoro cebsi, TOTOMYy 4TO, MO ONpPeAENnieHnio, OHU PEenNUUMpPYOTCH
Xyxe. BbpkuBaeT BapuaHT He cunbHenwero euda (dapBuH 3TO OCO3HaBam He MOMHOCTLI), a
cunbHenwero eeHa. OOHO M3 CreacTBUIA 3TOTO 3aKOYaeTcs B TOM, YTO MHOrAA reH MOXET BbITECHUTb
reHbl BapuaHTta (Hampumep, reHbl MeHee rpOMO3[4KMX XBOCTOB Y MaBMNMHOB) CpeacTBamu (Hanpumep,
nonoeoro otéopa), koTopble He 06s3aTenbHO MpoABUraoT Gnaro Ans BCEro BMAa UMM ero oTaenibHoMn
ocobu. Ho Bcsa aBontoumsa npoasuraet «bnaro» (T.e. pennvkaumio) reHoB, PennmMuMpyoLWmMX Hannyywmm
obpa3om, — oTcioga M noLwien TEPMUH «3rOUCTUYHBIN reHy». [OoykMHC OObSCHAET BCE BO3PaXEHUS U
nokasblBaeT, 4YTO Teopusi [lapBuHa npu NpaBUNbHOW MHTEpNpeTauuy He UMEET HU OLHOro M3 MHUMbIX
HeQoCTaTKOB M OEWCTBUTENBHO 0OBACHAET NPONCXOXAEHWNE adanTaunm.

MveHHO Bepcust gapBuHM3Ma [JoykuHca ctana obLEenpUHATON Teopueln 3BOSIOLUN B MPaAKTUYECKOM
cmbicnie. OgHako OHa MO-NpeXHeMy He gABnsieTcst oblienpuHATon napaduamol. MHorux Guonoroe wm
dunocodoB 4O CUX MOP HE MOKMAaEeT oLlylleHue, YTO B 9TOM OObACHEHMU eCTb OrpOMHbIN npoben.
Hanpumep, B TOM e CMbICNe, B KAKOM TEOPUST «HaYYHbIX peBontouniy KyHa ocnapuBaeT KapTUHY Hayku
Monnepa, cooTBeTCTBYOLLAs 3BOMIOLUOHHAs Teopusi ocrnapuBaeT KapTuHy asonoumm [oykuHca. ITo
Teopusi epuoOuUYecKU Hapywaemo20 pasHOBecUs, KOoTopas rnacut, 4YTo SBONIOUUS MpoucxoauTt
KpaTKMMK nepuogamu GypHOro pasBuTUsl, KOTOPbIE pPa3fensaioT ANUTerNbHbIE Nepuoabl paBHOBecus. JTa
Teopus gaxe MOXeT ObiTb (PaKTUYECKUM WUCTMHHOW. B OeicTBUTENbHOCTM OHA MPOTUBOPEYUT TEOPUM
«3rOMCTMYHOrO reHa» He Oonblue, Yem anuctemonorun lNonnepa NpPOTMBOPEYNT BbICKA3biBAHME O TOM,
YTO KOHUENTyanbHble PEBOSIOUUN HE MPOUCXOOAT €XEOHEBHO UMM 4YTO y4YeHble 4acTo MPOTUBOCTOAT
dyHOaMeHTanbHbIM HoBLIeCcTBaM. Ho kak 1 B cnydae ¢ Teopuen KyHa, cnocob npeacraBneHns Teopum
nepuoamnyeckn HapyLlaemoro paBHOBECUS U APYrMX BapuaHTOB CLIEHAPMEB 3BOJSIIOLMM KaK peLuatoLmx
HekoTOpylo Mpobnemy, koTopyl Bpode Obl mponycTuna npeabigylwias Teopus 3BOMOLMM, OTKpbIBaeT
CTeneHb, B KOTOPOM HaM eLle NpeacTonT yCBOUTb OOBACHUTENBHYHO cuny Teopun [loykmnHca.

[Ons Bcex YeTblpex HUTEW MMENOCb OYEHb HEeyaa4yHOe CMNeACTBME OMNPOBEPXKEHWUS] OOLLENPUHATON
TEOpUM, KaK OODBSCHEHWsl, XOTS CEepPbe3HbIX KOHKYpUpYHLMX OOBbACHEeHUM He npegnaranocb. Tak
MOMYYUNoChb, YTO 3aLUUTHUKM OBLLEenpuHATbIX Teopu — [llonnep, TolopuHr, OBepeTT, HOYyKUHC 1 ux
CTOPOHHUKM - OOHapyXwnu, 4YTO HEMpepbIiBHO 3allMLaTca OT ycTapeBwux Teopun. Cnop mexay
Monnepom 1 GOMbLUIMHCTBOM €ro KPUTUKOB (Kak s y)Xe OTMEeTWn B rmaBax 3 U 7), rMaBHbIM 06pa3om
3akntovancsa B 3agade UHOYKUMU. TbOPUMHT NpoBeNn NocrneaHue rofbl CBOEW KU3HW, MO CyTW 3alumuias,
BbICKa3bIBaHNE O TOM, YTO YENOBEYECKMM MO3TOM YNpPaBnsAlT HE CBEPXbECTECTBEHHbIE CUMbl. OBEPETT
npekpaTun Hay4yHoe uccnefoBaHue, nepecTtaB NPoaBUraTbCs Brepen, U B TeYEeHMEe HECKONbKUX neT
TEopuIo MyrnbTMBEpPCa MOYTM B OAMHOYKY 3awmwan bpanc OeButt, noka B 1970-x rogax nporpecc B
KBAaHTOBOM KOCMOMOIMMU He BbIHYAMM Y4YeHbIX U3 3TOW obnactu MNpuHATL ee Ans NpakTUYecKoro
ncnonb3oBaHuns. OAHaKo MPOTUBHMKU TEOPUU MYMbTUBEPCA KaK OOBLSCHEHUS PedKo BblABUranu KOHKY-
pupytlome obbacHeHus. (Teopus Oasuga Boma, o KoTopow s ynomMuHan B rnaBe 4, — UCKIOYEHNUE).
BmecTto aToro, kak opHaxgbl 3ametun kocmonor [enHuc Ckbsima: «Korga peno poxoauTt po
WHTEeprnpeTauMm KBaHTOBOW MEXaHWKW, HOPMbl aprymMeHTa BHEe3anHo nagatoT A0 Hynsa». 3awuTHUKKM Te-
opun MyrnbTMBepca OObIYHO CTaNKMBaKTCS C TOCKNMBBLIM, BbI3bIBAOLLMM, HO BECCBSI3HBIM MPU3bIBOM K
KoneHrareHckon uHTepnpeTaumm — B KOTOPYIO, OQHAKO, BPS4 N KTO-TO BEPUT A0 cux nop. W HakoHeu,
[oykuHC Kakum-To obBpasom cTanm nyonuyHbIM 3alMTHUKOM Hay4YHOW pauMOHaNbHOCTU WMEHHO OT
KpeayuoHu3ma, a B 6onee obwem cmbicne, OT AOHAY4YHONO MMPOBO33PEHUSA, KOTOPOE CO BpPEMEH
Manuneo yxe yctapeno. Camoe yrHeTtawoulee BO BCEM 3TOM — TO, YTO MOKA 3ALMUTHUKA HaLLUMX MyYLIMX
TEOPUN O CTPYKTYpe pearnbHOCTU BbIHYXAEHbI pacTovaTb CBOK YMCTBEHHYIO 3HEpPrnio Ha TLEeTHoe
OMNpPOBEPXEHME U NEPEONPOBEPXKEHNE TEOPUN, JIOXKHOCTb KOTOPbIX WU3BECTHa YXe OaBHO, COCTOsHME
Hallero camoro rry0oKoro 3HaHust He MOXeT ynyywmnTbes. Kak TelopuHr, Tak n OBepeTT nerko mMornm ool
0BOHapyXuUTb KBaHTOBYID TeOopuio BbluucrieHusi. [onnep Mor ©Obl pa3paboTaTb TEOpPUID Hay4yHOro
06bsicHeHnsi. (Ecnv 4ecTHO, A [OIKeH npu3HaTb, YTO OH [OENCTBUTENbHO MOHAN W paspabotan
HEKOTOpbIE CBA3N MEXOy CBOEN anucTemoriornen u Teopuen aponoumm). oykmHC mor Obl, Hanpumep,
npoasuraTe CBOK COOBCTBEHHYO TEOPUIO SBOMIOLIMM PEMMMLNPYIOWNX naen (MMMOB).

EavHas Teopust CTPYKTYpbl pearnbHOCTM, KoTopasi U ABMNSETCA TEMOW 3TOW KHUMM, Ha camMoM MPSMOM
YpOBHE, — 93TO MPOCTO KOMOMHAUMA 4YeTbipex OBLIEeNpUHATBLIX yHOAMEHTanbHbIX Teopuin o
COOTBETCTBYHOLUNX MM obnactsax. B aTom cwmbicrnie OaHHasi Teopusi TOXe SABMSAETCA «OBLEenpUHATON
Teopuei» aTUX YeTbipex obracTteil, pacCMOTPEHHbIX Kak eanHoe Lenoe. [JocTaToYyHO LMPOKO NpU3HaHbI
[axKe HEKOTOpble U3 CBS3EN MeXAy 3TUMM YeTblpbMsi HUTAMU. 3HAUMT, U MOSl Maesa Takke NpUuHUMaeT
cdhopmy: «Bce-Taku obLienpuHATas Teopus UCTUHHA!» S He TOMbKO 3allylialo cepbe3Hoe OTHOLLIEHMUE K
Kakdo U3 pyHAaMeHTanbHbIX TEOPUI Kak K OB6BbACHEHMI0 ee COBCTBEHHOMO CoAepkaHusi, s yTBepxaalto,
YTO BCE BMECTe OHU 06ecrneymBatoT HOBbIN YPOBEHb OObACHEHNS €ANHOWM CTPYKTYPbl pearibHOCTU.

A Takke yTBepxaan, 4To HM OA4HY U3 4YeTblpex HUTEN HEBO3MOXHO AOJIKHbLIM 06pa30M NOHATb, HE
NoOHMMaA Tpex Apyrux. Bo3MOXHO, 9TO U eCTb KoM K TOMY, nNo4emy BCEM I3TUM 06Ll.l,er|pl/|HF|TbIM TEOPUAM
He Bepunu. Bce YyeTblpe OTAEJIbHbIX 00bsACHEHNS NMetoT obLee HenpuerekatesibHoe CBOWCTBO, KOTOpoOe
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MoABEpraniocb BCEBO3MOXHOW KPUTUKE, KaK «MOeanu3vpoBaHHOE W HepearnbHOe», «y3KOoe» WK
«HaMBHOE» — a TaKKe «XOoNodHoe», «MexaHucTudeckoe» WU «becyenoBeyHoe». A cuymTalo, 4TO B
WHCTUHKTMBHOM 4YyBCTBE, KOTOPOE CTOMT 3a MNoAoOHOM KPWUTUKOW, €CTb HeKoTopas AOSfs WCTUHBI.
Hanpumep, 13 TeX. KTO OTpMLaeT BO3MOXHOCTb MCKYCCTBEHHOIO MHTENSEKTA, a Mo CyTU OTPULAET TO, YTO
MO3r — 3TO (PM3NYECKUIA OOBEKT, Marno KTo AEeNCTBUTENbHO TOMBKO NbITAeTCs Bbipa3uTb ropasgo bGonee
Pa3yMHY KPUTUKY: YTO OOBACHEHUE BbIMMCNEHUS ThIOPUHIOM, BUOUMO, HE OCTaBNsSET MeCTa, JaXe B
npuvHuMne, anga noboro Oyaywero o6bACHEHUS Ha OCHO8e (DU3UKU YMCTBEHHbIX KayecTB, TakuX, Kak
Co3HaHue u csBobogHasi Bonsa. B aTomM cnyyae Ons 9HTY3MacTOB WUCKYCCTBEHHOrO WHTENMeKTa pesko
oTBeYaTb, YTO NPUHUMN ThIOPUHra rapaHTUpyeT, YTO KOMMbIOTEP MOXET caenaTb BCe, UYTO MOXeT
coenatb MO3r, — He ny4ywui BapuaHT. 370, 6e3ycroBHO, TaK, OAHaKO 3TO OTBET Ha OCHOBE
npenckasaHus, a npobrnema 3aknovaeTcs B 06bacHeHn. CyLecTByeT 006bSCHUMEbHbIU npobern.

A He gymato, 4TO 3TOT Npoben MOXHO 3anonHWTL 6e3 BBedeHusa Tpex ocTaBwmxca HuTen. Cenvac,
Kak 51 y>ke ckasar, 9 cuMTaro, YTO MO3r — 3TO KMNaCcCUYECKMIN, a HE KBaHTOBbIM KOMMbIOTEP, MO3TOMY S He
XAy OOBbSACHEHUSA CO3HAHUS KaK KBAaHTOBO-BbIYMCNNTENBHOMO SIBMIEHUSA HEKOTOPOro poda. Tem He MeHee,
XAy, YTO 00beANHEHNE BbIYUCTIEHNS U KBAHTOBOW (DU3NKU U, BEPOSATHO, Bonee wnpokoe 06beanHeHne
BCEX YeTblpex HUTen OyaeT BaKHbIM Anst yHOAMEHTANbHOIO YUIOCOCKO20 Nporpecca, 13 KOTOporo
ofHaxabl nocregyeT NOHMMaHWe Co3HaHUs. YTobbl YnTaTenb He cHen 3TO nNapagoKkcarnbHbIM, NO3BOSbTE
MHe NPOBECTW aHasnorvio C Noxoxew npobrnemMon n3 Gonee paHHen aNoxu: «YTo Takoe XU3Hb?». JTy
npo6nemy pewwnn OJapsuH. CMbICN pelleHnst 3aknioyancs B ugee O TOM, YTO CMOXHasi U HECOMHEHHO
ueneHanpaeneHHasa dopmMa, KOTOpYy Mbl HabniogaemM B XXMBLIX OpraHM3Max, BCTPOEHa B pearibHOCTb
SMIMUPUYECKU, KaK BblTEKallwee CrneacTBMe OEWUCTBMS 3aKOHOB (OU3MKW. 3aKOHbl (PU3MKM KOHKPETHO
noareepxxganvu oopMy CITOHOB M MaBIMHOB He bonee, Yyem aTo genan CospaTtenb. OHKU He cebinarTcs
Ha pesynbTaTbl, OCODEHHO Ha ucxogswme pesynbTaTbl; OHM MNPOCTO OMNpPedensitoT npasuna, B
COOTBETCTBUM C KOTOPbIMW MPOUCXOAUT B3aMMOLENCTBME aTOMOB U MM nogobHoro. Cenvac gaHHasd
KOHLeNnuus 3akoHa Nnpupoabl kak Habopa 3aKOHOB ABMXXEHUS ABNAETCA OTHOCUTENBLHO HOBOW. A nonarato,
4YTO €e MOXHO npunucaTb anuneo n B Kakon-To cteneHn HeloToHy. Mpeabiaylias KoHUenums 3akoHa
npvpoabl 3aknyanacb B npasune, KOTopoe uanarano, Yymo rfpoucxodum. MNpumepom cryxaTt 3aKoHbl
oBwxkeHus nnaHet WoranHHa Kennepa, koTopble OMMCbIBaNM MNPUHUMN  OBMXEHUA NNaHeT no
ANNUNTUYECKUM oOpOuTaM. VM MOXHO NpPOTMBOMOCTaBUTL 3akoHbl HblOTOHA, KOTOpble SABNSAKTCA
PU3NYECKMMM 3aKOHaMMU B COBPEMEHHOM CcMbicnie. OHM He ynomuHalT 06 annuncax, XoTd npu
COOTBETCTBYIOLUNX YCMOBUSIX NMOBTOPSIIOT (M MONpaBnsAoT) npefckasanuns Kennepa. Hukto He cmor Gbl
OOGBbACHUTL, YTO TaKOe XM3Hb, MCNOMb3ys KOHLUENUMIo «3akoHa duankuy Kennepa, NockonbKy Bce mckanmu
Obl 3aKOH, MOATBEPXXOAMLIMA CITIOHOB TakK e, kKak 3akoHbl Kennepa noarteepxgatoT annunckl. OgHako
[apBurHy 6bINO MHTEPECHO, KakMM 0Opa3oM 3akOHbl NMPUPOAbI, HE YNOMUHABLLUME O CIIOHaX, MOIMu, TeM
He MeHee, NopoaNTb MX TakK Xe, Kak 3akoHbl HbtoToHa nopogunu annuncel. HecmoTtpsa Ha To, 4Tto [JapBuH
He MCMOonb30Ban HU OOHOrO KOHKPETHOro 3akoHa HbloTOHA, ero oTkpbITME ObINo Obl HEMOHATHO 6e3 Toro
MUPOBO33PEHNS, KOTOPOE NEXUT B OCHOBE 3TMX 3aKOHOB. A Oxumpalw, 4To peweHue npobnembl «4T0
Takoe co3HaHune?» ByaeT 3aBMCETb OT KBAHTOBOM TEOPUN UMEHHO B TakoM cMbicrne. OHo He 3agencTeyeT
HUKaKMX OCODbIX KBaHTOBO-MEXaHUYECKMX MpOLEeccoB, HO OydeT KpUTMYECKM 3aBUCETb OT KBAHTOBO-
MeXaHWU4eCcKOMn, 1 B 0COBEHHOCTN, MHOTOBCENIEHCKOM KapTUHbI MUpa.

KakoBbl Mou cBuaetenscTea? A yXe npeacrtaBui HEKOTOpPble U3 HUX B rnaBse 8, roe roBopwus o 3HaHuu
C NepcnekTnebl MynbTuBepca. XOTa Mbl U HE 3HaeM, YTO TaKoe CO3HaHWe, OHO SIBHO TECHO CBSA3aHO C
pocToM U npeacrtaBneHnemM 3HaHnA B MO3re. Torgoa kaxeTcsi HEBEPOATHbIM, YTO Mbl CymMeeM 0OBACHUTD,
YTO TaKoe CO3HaHWEe KakK (i)I/I3MLIeCKMI7I npouecc, noka He 00bsACHNUM Ha OCHOBE ('bMSI/IKM CaMO 3HaHue.
MopobHoe o6bsicHeHMe bbino TPYAHO NONy4YnTb B paMKax Knaccudeckomn TEOPUN BblHYUCIIEHUA. Ho, kak s
yxe 00OBbSACHUN, B KBAaHTOBOW TEeopun Ana 3TOro 00BbSACHEHNs] ecTb XopoLliaa ocHoBa: 3HAaHME MOXHO
NOHUMAaTb KaK CITOXXHOCTb, KOTOpas NpoCTupaeTcd 4Yepe3 MHOXXeCTBO BCEJIEHHbIX.

C co3HaHMeM HekoTopbiM 0Opa3oM CBSA3aHO elle O4HO YMCTBEHHOE KayecTBO — cBOOOAHasi BOMS.
XOpoLUO M3BECTHO, YTO CBOOOAHYIO BOSIHO TOXE CMOXHO MOHATb B pamMKax KrnaccuyecKom KapTuHbl Mupa.
CnoxHocTb npumMupeHus cBob6oaHOM BOMU C PU3NKON YacTO OOBSACHAT BMHOW AeTepMUHM3Ma. XOTs
BMHOBATO 3Aecb (kak a8 obbsicHMn B rnaeBe 11) knaccudeckoe MpPOCTPaHCTBO-BpeMsi. B npoctpaHcTBe
BPEMEHW YmOo-mo NPOUCXOOUT CO MHOW B Kaxbl KOHKPETHbI MOMEHT Moero byayuiero. [laxe ecnu To,
YTO NpPOU3OMAET, Henpeackasyemo, OHO YXe HaxoOWTCs TaM, Ha COOTBETCTBYHOLLEM CEYEHUU
NpocTpaHCTBa-BpeMeHn. He nmeeTt cmbicna roBopuTb O TOM, YTO S «M3MEHIO» TO, YTO Haxo4uTCHA Ha
3TOM ceveHun. [poCTpaHCTBO-BPEMS HE W3MEHSIETCS, a 3HA4MT, B pamkax (OU3NKM NPOCTpaHCTBa-
BPEMEHM HEBO3MOXHO MOHATb MPUYNHBI, CINEACTBUS, OTKPLITOCTb OyayLiero unm cBoboaHyo BOSHO.

Takum 06pa30M, 3aMeHa [OeTeEPMUHUCTUYECKMX 3aKOHOB ABWMXEeHUA HeaeTepMUHUCTUYEeCKUMUA
(CJ'Iy‘-IaIZHbIMI/I) HWKaK He nomorna Obl pewnTb npo6nemy CcBOOOAHOM BOMM, NOKa 3TW 3aKOHbl OCTaBaNUChb
Obl knaccuyeckumn. CBoboga He MMeeT Huyero obuiero co Cﬂy‘-IaIZHOCTbPO. Mbl oueHMBaem CBOKO
CBO60ﬂ,HyIO BOMIO Kak CMocobHOCTb BblpaXaTb B CBOUX OEeNCTBMAX TO, KEM Mbl SIBMISIEMCS Kak
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nHameuayymbl. KTo oueHun 6bl cnydyanHocTb? To, YTO Mbl CHATAEM CBOMMU CE80O0OHBLIMU OEVNCTBUAMMU,
— O9TO He CcryyalHble WM HeonpederieHHble OEWCTBUS, a [OEWCTBUS, B 3HAYUTENbHOW CTEMNEHU
ornpedesieHHbIe TEM, YEM Mbl ABIISIEMCS, YTO Mbl JyMaeMm M 4TO nony4vaeTcs B pesynbrarte. (XoTb OHU U
onpegeneHbl B 3HAYWTENbHOW CTEneHW, Ha TMpaKTUKE OHW MOryT ObiTb B BbICLUEN CTENeHn
HenpeackasyeMbl U3-3a UX CITOXKHOCTH).

PaccmoTpuM cnegytowlee TMNUYHOE YTBEPXKAEHUE, KOTOPOEe OTHOCUTCS K cBobBopaHol Bone: «[locne
TLATenNbHOro pasMbllfeHusa A Bblibpan cgenate X: 8 mor 6bl cgenatb Apyrov BbliGop; 3TO Obino
npaBuibHbIM PELUEHMEM: Y MEHSI XOPOLUO MoflyYyaeTcs NpUMHUMAaTh Takve pelueHusi». B pamkax noboin
Kraccu4yeckon KapTWUHbl Mupa 3TO YyTBepxaeHue abconoTHo 6eccBssHO. B pamkax KapTuHbI
MyribTUBEPCA OHO MMeEeT npsimoe bu3nmdeckoe npenacTaeBrneHne, nokasaHHoe B Tabnuue 13.1. (A He
npegnarato onpedesisimb MoparnbHble UM 3CTETUYECKUE LIEHHOCTM Ha OCHOBE TaKuUX NpeacTaBneHui;

A MNPOCTO [MOKa3biBako, 4TO 6narop,apﬂ TOMY, 4TO KBaHTOBadA pealjibHOCTb WUMEeEeT XapaKTep
MyrnbTuUBEpCa, cBOOOAHas BONSA U CBA3aHHbIE C HEW KOHLENUMU Tenepb COBMECTUMbI C (*)VI3I/IKOI7I).

Takvm obpasom, KOHLEeNUMS BblMUCNEHUS ThIOPUHra BbIrMSAUT MEHee OTBNEYEHHOW OT YenoBeveCKMX
LEHHOCTEN M YK€ He MPensaTCTBYET MOHMMAaHUIO YEenoBEYEeCKMX kavecTs, NogobHbiXx cBobogHoM Bone,
npy yCrioBUW, YTO OHA MOHMMAETCH B KOHTEKCTE MynbTMBEpca. TOT Xe caMblil NpuMep onpasAbiBaeT U
Teoputo IBepeTTa. B 3TOM CBA3M LEHON NOHMMaHUA ABNEHUSA MHTepdepPeHUNN ABMAETCS co3gaHue unm
yrnybneHne mMHoxecTBa unnocodcknx npobnem. Ho 3gech, 1 BO MHOTUX OpYrMx Npumepax, KoTopbie s
npvBen B 3TOW KHUre, Mbl BUOAWM, YTO MPOUCXOOUT Kak pa3 obpaTHoe. JdpeKkTMBHOCTL Teopuwn
MyrnbTMBEpCa Npu BKMage B pelleHne usgaBHa CyLlecTByOLWmMX dmnocodckmx npobnem Tak BbicoKa, YTO
3Ty TEOPUIO CTOUIO Obl MPUHATL JaXe Npu MOSTHOM OTCYTCTBUM ee hmn3ndeckux cemaeTenscTe. B camom
nene, dounocod Oasug Jblonc B cBoel knure On the Plurality of Worlds* noctynupoBan cyllecTBoBaHue
MyInbTMBEpPCA, UCXOAA UCKIMIOYUTENBHO U3 (OUITOCO(CKMX NPUYNH.

Tabnuua 13.1 dnsmnyeckne npeacTaBneHNs HEKOTOPbIX YTBEPXKOEHUN, OTHOCSILLUXCS K
cBoboHoOM Bone.

Mocne TWaTenbHOro MNMocne TwaTenbHOro pasMbINEHNs HEeKoTopble
pa3smblLlLneHns g Bblibpan caenate X | KONWM MeHs, BKMOYas Ty, KOTopas roBOPUT, BbiGpanu
caenatb X
#A mor 66l cgenaTtb gpyrou Belbop Opyrve konun meHs caenanu gpyron Beloop
o710 Obino npaBuibHbIM MpencTaBneHnss MopanbHbIX WAW  3CTETUYECKUX
peLleHnem LEHHOCTEN, KOTOpble OTpaXkeHbl B MOeM Bblbope

BapuaHTa X, MOBTOPSIOTCA B MyNbTUBEPCE FOpasfo
Gonee 4yacto, Yem MNPEACTaBNEHUS KOHKYPUPYHOLLMX

LileHHoCcTeNn
Y MeHs XOpoLo nonyvaeTcs npu- Te Konuu MeHs1, koTopble Bbibpanu X 1 B Opyrux
HUMAaTb Takue peLleHus NoAoGHbIX CUTyauuMsax caenanu npaBuibHbBIR BbIOOP,

YNCNEHHO NPEeBOCXOOAT BCE OCTaJlbHbIE KOMNMUA

BHOBb oOOpallascb K Teopuu 3BOMIOLUUKW, S TOYHO TaK K€ MOry CornacutbCa C Hekomopol
0BOCHOBAHHOCTbLIO KPUTUKM TEOPMM 3BOMOLMKN [lapBMHA Ha OCHOBE TOrO, YTO KaXKEeTCA «HEBEPOATHbIMY,
4YTOObl TakuWe CroXHble ajanTauMuM MOMMWM pas3BUTBCA 3a AaHHbI NMPOMEXYTOK Bpemenu. OauvH u3
KpuTukoB [loykuHca xo4eT, 4Tobbl OMocdepa yamMBnana Hac Tak Xe, Kak yameuno 6bl Hac, ecnu 6bl rpyaa
OpoLLEHHbIX 3anacHbIX YacTen ynana B oopme bouHra-747. B cBs3n ¢ 3TUM Takasi KpUTMKa HaBoguT Ha
aHanormi Mexay, C OQHOW CTOpPOHbI, Munnuapgamu net npob nm owubok, UMEBLUMX MECTO Ha BCeW
nnaHeTte, W, ¢ APYroh CTOPOHbI, MITHOBEHHOW «Cry4anHOCTLIO COBMECTHOrO nageHus». Tem He MmeHee,
SABNSAETCA NI TOYHO MPOTUBOMONOXHAA no3vums [oyknHca MOMHOCTBbIO adekBaTHOM Kak obbscHeHue?
[oyKknHC He xo4veT, Ymobbi Hac yOuesisisio TO, YTO CrOoXHble aganTalmm NosiBUNIUCL CNOHTaHHO. [pyrumun
CnoBaMu, OH 3asBrisieT, YTO €ro TeOpUsa «3rOUCTUYHOTO reHa» — 3TO NOSIHOE OObSACHEHWE, KOHEYHO, He
KOHKPETHbIX aganTaLuunmn, HO BO3MOXHOCTU NOSIBNEHUSI TakMX COXHbIX aganTtauuu.

OpHako 310 He nonHoe obbscHeHue. B aTom 06bsACHEHNUN cyllecTByeT Npobern, 1 Ha 3TOT pa3 Mbl yXe
3HaeM ropasgo 6onblie O TOM, KakuMm 06pasoM Apyrne HUTU Mornn Obl 3anonHUTbL 3TOoT npoben. Mbl
BMOENW, 4YTO caM (akT TOro, 4YTO pU3NYEeCKNe nepeMeHHble MOryT XpaHUTb MHopmaLuto,
B3aumogencTeoBaTb APYr ¢ APYromM Ans nepegadn v pennukaumn 3Ton nHdopmMaummn, n 41o nogobHole
MpOLLEeCChl YCTONYMBBI, MONHOCTBIO 3aBUCUT OT JeTarnen KBaHToBOM Teopun. bonee Toro, Mbl BUAENN, YTO
CyLLleCTBOBaHME BbICOKOAAANTUPOBAHHLIX PENMMKaTOpPOB 3aBUCUT OT (OU3MYECKON OCYLLECTBUMOCTH
CO3[aHNs U yHMBEPCANbHOCTU BUPTYarnbHOW pearnbHOCTU, KOTOPYIO, B CBOK ovepeb, MOXHO NOHMMaTb

% «O MHOXECTBEHHOCTM MUPOB».
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Kak criegcteue rmybokoro npuHuUMna, npyHumna TblopuHra, KOTOPbIA CBA3bIBAET PU3MKY M TEOPUIO Bbl-
UYMCIEHUIN U He JenaeT SBHOWM CCbINKU Ha penfMKaTopbl, 3BOSOLMIO Ui G1onoruio.

AHanornyHeln npoben cywecTsyeT 1 B anuctemonoruy Monnepa. Ero kputukn yamensioTcs, novyemy
paboTaeT 3TOT Hay4HbI METOA MU YTO OonpaBAbIBaeT TO, YTO Mbl MOIaraeMcsi Ha CBOW Nyyllne Hay4Hble
Teopuun. OTO NPUBOLUT UX K CTPACTHOMY XENaHWIO MpUHLMNA UHAYKLMW UKW Yero-To NogobHoro (xoTs,
Oyay4n KpUNTo-MHAYKTUBUCTaAMM, OHU OBBIYHO OCO3HAKT, YTO TAKOM NPUHLMM TaKKe HUYETo HE OO BSACHMUI
Obl u He onpasgan). na nocnegosatenen Nonnepa OTBETUTb, YTO TAKOW BELUM, KaK onpaBAaHue, He
CyLLeCTBYeT UM 4YTO Hepa3yMHO nonaratbCs Ha Teopuu, — BCE paBHO, YTO obecneynTb OOBbSICHEHNME.
[Monnep gaxe ckasasn, YTO «HW OJHa Teopusl 3HAHUSA He AOMKHA MbITaTbCs OOBACHUTb, NOYEMy HaLum
NOMbITKN 0OBACHUTL BeLLM okasbiBaloTcs ycnewHbiMu» (Objective Knowledge®, ctp. 23). Ho kak Tonbko
Mbl MOHUMAEM, YTO POCT YENIOBEYECKOrO 3HAHNSI — 3TO (PU3NYECKMIA MPOLIECC, Mbl BUOWUM, YTO NbITATbCA
0OBACHUTD, KaK U MOYEMY OH NMPOUCXOAMUT, HE MOXET BbiTb HE 403BONIEHO. ANUCTEMONOIMS — 3TO TEOPUSI
(ncxoasiwen) msmkn. ITo OCHOBaHHasA Ha hakTax Teopust 06 06CToATENBCTBAX, NPU KOTOPbIX BbIpacTeT
NN He BbIpacTeT onpederieHHas duanyeckas BenuumHa (3HaHue). [onble yTBEPXKOEHNS 3TOW Teopuu
LUMPOKO MpUHUMaOTCH. HO Mbl HE B COCTOSIHMM HaWTWM OOBACHEHME UX MCTMHHOCTW TONbKO B pamKax
TEopuMM MO3HaHUS Kak makoeol. B atom y3kom cmbicne [lMonnep Obin npasB. OBbACHEHUE [OMKHO
BKIOYATb KBAHTOBYH (pM3nKy, NpuHUMN ThlopuHra 1, Kak oTMeyan cam NMonnep, Teoprio 3BOMHOLUM.

3alUMTHMKM OBLLIENPUHATON TEOPUW, B KaXKOOM M3 YeTbipex CriydaeB, NOCTOSHHO OTPaXalT HyOHble
Hanagkv KpUTUKOB Ha 3TN 0O6bACHWUTENbHbIE NPOoGenbl. 3TO YacTo BbiHYXAaeT MX BO3BPaLLATLCH K CyTH
CBOEro COBCTBEHHOrO HampaBsrieHus. «3TO MOS NO3MUMSA, OPYrON Y MEHs HeT», — 3TO WX KOHEYHbIN
OTBET, TaK KaK OHW [MoriaralTca Ha CaMOOYEeBUAHYIO HENOMMYHOCTb OTKasa OT HeoCrnopuMon
dyHOaMeHTanNbLHON Teopun MX COBCTBEHHON KOHKPETHOW obnacTtu. M3-3a 3TOro OHW KaxXyTCsl KpUTMKam
ewe 6Gornee y3kMMM, M 3TO MOPOXAAET MECCMMU3M OTHOCUTENbHO MNEepcnekTMB AanbHenwero
dyHOaMEHTaNbHOIrO 06 BLACHEHNS.

HecmoTpsa Ha Bce onpaBgaHus, KOTOpble S MPUMBOXY B MOMb3y KPUTWKOB LIEHTParibHbIX TEOPUW,
NCTOpPUSA BCEX YeTbipeX HUTEN MoKa3biBaeT, YTO B TevyeHue Oonblien 4acTu ABaguaTtoro Beka C
dyHOaMeHTanbHOM Haykoh u dounocoduen Npoucxoamsio HeYTo oveHb HenpudatTHoe. [MonynspHOCTb
nos3MTMBM3MA W WHCTPYMEHTANMUCTCKOro B3rnNsifa Ha Hayky Obina cBsi3aHa C anaTuen, noTepen
yBEepeHHOCTN B cebe 1 NeCCUMU3MOM OTHOCUTENbHO UCTUHHBIX OB bACHEHUI, B TO BPEMS KOrda NpecTux,
NMONe3HOCTb, a B OENCTBUTENBbHOCTU, U (PMHAHCUMpOBaHWe (pyHAaMeHTanbHbIX UccnefoBaHuin Bbinn Ha
BbICOKOM ypoBHe. KoHe4yHOo, 6bifio MHOro oTAerbHbIX WCKMYEHUI, BKIOYas YeTBepblX repoeB 3TON
rnaBbl. Ho 6ecnpeleneHTHbI 06pa3 0OAHOBPEMEHHOIO MPUHATUS U UTHOPUPOBAHWSA UX TEOPUIA FOBOPUT
cam 3a cebd. A He NpeTeHaylo Ha TO, YTO UMEID MONHOoe OObSACHEHNE 3TOro ABMEHUS, HO YTO Obl €ro Hu
BbI3BaAJIO, KAXETCH, Cenvac Mbl OT HEFO OTKa3bIBAaeMCS.

7 ykasan Ha OfHy NpuYMHY, KOTOpas Morna nocrnocobcTBoBaTb 3TOMY, @ MMEHHO: MO OTAENbHOCTU
BCe YeTbIpe Teopumn coaepxaTt 0bbscHUTENbHbIE NPOBENbI N3-3a KOTOPbLIX OHWM MOTYT MOKa3aTbCs Y3KUMU,
6ecyenoBeYHbIMMU U MNECCUMUCTUYHBIMU. HO 4 cuuTalo, 4YTO Kak Tonbko ux OyayT paccmaTpuBaTb
COBMECTHO, Kak eguHoe OObSICHEHWE CTPYKTYpbl pearibHOCTW, 3TO HeyAayHOe CBOWMCTBO WU3MEHMTCS Ha
npsiMO  MPOTUBOMNOSOXHOe. [lanekoe OT oTpuuaHus cBOOOAHOM BOMW, [Janekoe OT MOMELLEHUSs
YeroBEeYECKNX LEHHOCTEN B KOHTEKCT, r4e OHM CTAHOBATCHA TPMBUAmNbHLIMU M HEBaXHLIMU, Aanekoe OT
neccrMmnamMa, 310 pyHAaMeHTanbHO ONTUMUCTUYHOE MUPOBO33PEHNE MOMELLIAET YENOBEYECKUA pasyM B
LUEeHTp M3NYEeCKON BCENIeHHOW, a OObSACHEHWE M MNOHMMaHWe — B LEHTp CTpemIieHun nwogen. A
HaZelCb, YTO HaM He MpuaeTCcsd NOTPaTUTb CIMLLKOM MHOrO BpeMEHU, YToObl, rMagsa Hasag, 3aluTutb
9TOT eAVHbIA B3NS4 OT HECYLLECTBYHOLLMX KOHKYpPeHTOB. B koHkypeHTax He GyaeT HepocTaTka, korga,
BCEpbe3 MPUHSIB €QUHYI0 TEOPUI0 CTPYKTYPbl pearnbHOCTW, Mbl Ha4HEM pa3BuBaTth ee. [Mopa gsuraTbes
Aanblue.

TepmuHnoJsiorus.

Mapagurma — Habop naen, Ha OCHOBE KOTOPOro €ro NpuBEpPXKEHLbI HAabNIO4AT U 0OBSCHSIOT BCe,
YTO MpomucxoauT B MX onbiTe. B cootBeTcTBMM ¢ Tomacom KyHOM npuBepXeHHOCTb napagurme genaet
4yeJjioBeka crnenbiM K JOCTOUMHCTBAM ﬂpyFOVI napagurMmbl 1 mMewaeT eMy MeHATb Napagurmol. HeBo3MOXHO
MOHATL ABE Napagurmbl OAHOBPEMEHHO.

KoneHrareHckasi MHTeprnpeTauusi KBAHTOBOW MEXaHUKM — uiesl, KoTopasi 3akno4yaeTcss B TOM,
YTOObI KaK MOXHO rerye u3bexaTb CreacTBUIN KBaHTOBOW Teopun ANs Npupoabl peanbHoCTU. B MOMeEHTHI
HabnogeHna pesynbTaT B OAHOM W3 BCEMNEHHbIX MPEeAnonoXWUTEnbHO CTaHOBUTCA peanbHbiM, a Bce

% «OBBEKTUBHOE 3HAHUEY.
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Opyrve BCENeHHble — Jaxe Te, KOTOpble BHECNW B 3TOT pe3ynbTaT CBOM BKMa4 — CYMTAKOTCS HMKOrda He
CylllecTBOBaBLWIMMU. B cooTBETCTBUM C 3TMM B3rMSO0M HEMO3BONUTESNBHO CrpawuBatb O TOM, 4TO
NpoMCXoauT B peanbHOCTU MEXAY CO3HATEsbHbIMU HabnaeHNAMMN.

Pe3omMme.

WHTennekTyanbHble NCTOPUM oyHAAMEHTarnbHbIX TEOPUA YEThbIpeX HUTEN codepXaT 3amedaTesibHble
napannenu. Bce yeTtbipe HUTU ObINM OQHOBPEMEHHO MPUHATHI (4119 NPAKTUYECKOro MCMONb30BaHUS) U
NPOUrHOPUpOBaHb! (kak 0b6bscHeHMs peanbHOCTM). OgHa M3 MPUYMH STOrO 3aknyaeTcss B TOM, YTO NO
OTOENbHOCTU KaXaas U3 3TUX TEOPUIN COAEPXKUT OBbACHUTENbHbIE MPOGENbl N KaXKETCH XONOAHON U
neccuMmncTnyHon. OCHOBbIBaTb MUPOBO33pPEHNE Ha MbON U3 HWUX B OTAENbHOCTU, B obliem cmbicne,
peaykTuBHO. Ho ecnv paccMoTpeTb NX BMeCTe, Kak eanHoe ob6bsACHeHUe CTPYKTYpbl pearnbHOCTU, BCe TYT
Xe n3MeHsieTcs.

Tak 4TO Xe ganbwe?

I'maBa 14. Konen Bcesiennoi.

Xomsi ucmopusi U He umeem cMmbicna, Mbl
Moxxem dampb ell CMbIC/1.

Kapn Monnep (The Open Society and Its Enemies’, T.
2, cTp. 278)

Korga B xoge MouX uccriefoBaHWA OCHOB KBaAHTOBOM TEOpUMU S BrepBble OCO3HaN CBSA3WM Mexay
KBaHTOBOM (OM3MKOW, BLIYUCIIEHMEM W 3JMUCTEMOSIOTMEN, A paccMmaTpuBan WX Kak CBUOETenbCTBO
NCTOPUYECKOWN TEeHAEHUMM DPU3MKN MOTNOTUTL NpeamMeThbl, KOTOpbIe A0 3TOro Ka3anvcb HMKoum obpasom c
Hel He CBS3aHHbIMU. ACTPOHOMUS, HanpuMep, Gbina cBa3aHa C¢ PU3MKOM 3eMnn Yepes 3akoHbl HbloToHa,
M 3a nocnegylolme HECKONbKO BEKOB (u3mka nornotuna 6onblyld ee vacTb, NpeBpaTvB ee B
acTpounanky. XMMmnio Havanm oTHOCUTL K cmn3nke nocne oTkpbiTun dapages B obnactu anekTpoxmummnm,
a KBaHTOBas Teopusi caenana 3HauuMTernbHy0 YacTb OCHOBHOW XMMWUM MPSIMO MpencKkasyeMon 13 OaHUX
3aKoHOB hm3mkn. Ob6LLas Teopuss OTHOCUTENBHOCTU DMHLUTERHA NOrNoTMIa reoMeTpuo 1 n3basuna kKak
KOCMOIOrnIo, Tak U TEOPUIO BPEMEHU OT UX Mpexae 4ucto dunocodckoro craTyca, npespaTtvB MX B
YKpYMHeHHble pasfensl pusvku. HegasHo, Kak 9 yXke OTMeTUn, Teopus nyTeLlecTBUSE BO BpEMEHU Toxe
NPUMKHYNa K usunke.

Takum obpasom, OyaylimMe nepcrnekTuBbl MOrMOLEHNS KBAHTOBOW (PU3MKOW HEe TOMbKO Teopuwu
BblUNCIIEHUSA, HO U meopuu Ookasamesibcmea (y KOTOPOW eCTb anbTepHaTUBHOE Ha3BaHWe «MeTa-
MaTemMaTUKM») NPeACcTaBnAsOTCA MHE CBUOETENbCTBOM ABYX TeHAeHUMN. NepBasa TEHAEHLMSA B TOM, YTO
YenoBeyeckoe 3HaHWe B LeroM npoAorKano nNpuHUMaTb €AUWHYK CTPYKTYPY, KOTOPOW OHO [OOSDKHO
obrnapaTtb, eCcrnv OHO MOHSITHO B TOM CMbICIIE, HA KOTOPLIA A Hagesrncsa. WV BTopas TeHAEHUUs: B TOM, YTO
caMa edvHas CTPyKTypa OOMKHA COCTOATb M3 HEMPEPLIBHO YINyOonsaoWencsa 1 pacumpsioLLencs Teopmm
dyHOaMeHTanbHON U3nKu.

Uutatenb ysHaeT, YTO MO€ MHEeHMe HacyeT BTOPOW TEHOEHUMM U3MEHUIOChb. XapakTep CTPYKTypbl
peanbHOCTM, KOTOPYH 4 Mpeanaraw cenyac, Kacaetca He TOnbkKo (pyHAaMeHTanbHoOn U3NKK.
Hanpumep, KBaHTOBasi Teopusi BbluMCNeHUs Obina co3gaHa nyTeM BbiBeAeHWS MPUHLMMOB BbIYMCIEHUS
He TONbKO U3 KBAaHTOBOWM (pm3ukn. OHa BKNOYAET NpUHLMN ThioprHra, KOTOpbIN yxXe Obin, Nod HasBaHUEM
aurome3sbl Yepya-TblopyHra, OCHOBOW Teopun BbluMcrieHus. Ero Hukorga He mcnonb3oBanu B U3uKe,
HO S [JoKasan, YTO ero MOXHO AOIDKHbIM 0DpasoM MOHATb TOMbKO Kak dwmamdeckunm npuHumn. OH
HaxoAMTCA Ha O4HOM YPOBHE C MPUHLMIMIOM COXPaHEHMS SHEPTMM N OPYTMMW 3aKOHaMWU TEPMOAMHAMMUKN:
TO eCTb, OH sBNAeT cobol orpaHuyMBaloLlee YCrnoBWe, KOTOPOMY, ONA MOfb3bl HALIEro 3HaHus,
NMOAOYMHAIOTCA BCe OcCTalbHble Teopun. Ho B OTnuuMe OT CyLeCTBYIOLUX 3aKOHOB (DU3MKWU, OH UMeeT
NCXoOdALMNIN XapaKkTep, KOTOpbIN obpaLlaeTcs NPsAMO K CBOMCTBAM CMOXHbIX MALUMH U TONbKO KOCBEHHO K
ApobHoaToMHbIM 06bekTam 1 npoueccam. (MoXHO yTBepxXKaaTb, YTO BTOPOW 3aKOH TEPMOOAUHAMUKN —
NPUHLUMN YBENUYEHUS SHTPONUN — TOXE UMeeT 3Ty hopmy).

To4YHO TaK e, ecnu Mbl MOHUMaeM 3HaHue W adanmauuro Kak CTPYKTYpYy, KoTopasi TAHEeTcsl yepes
MHO>XECTBO BCENIEHHbIX, TO Mbl 0XMOAEM, YTO MPVHUMMbI SMUCTEMONIOMMM U 3BOSIIOLMN MOXHO MPSIMO
BbIpasuTb B BUZE 3aKOHOB O CTPYKTYpe MyJibTvBepca. To eCTb, OHU SBMSHOTCA (PU3NYECKUMK 3aKOHaMK,
HO Ha uUcxoasem ypoBHe. BeposiTHo, KBaHTOBas TEOPUS! CMOXHOCTU eLle He OOCTUITa TOro YPOoBHS, rae
OHa MOXET BbIpa3nTb B h13nyeckolt hopmMe BbICKasbiBaHME O TOM, YTO 3HAHME MOXXET pacTu TONbKO B
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CUTyauusix, COOTBETCTBYHOLWMX Mogenu [lonnepa, nokasaHHoOW Ha pucyHke 3.3. OgHako NOSBNEHUS
BbICKa3blBaHUS MMEHHO Takoro poda s oxupat B nosierisiiowlenica Teopun Bcero, ob6bacHUTENBHOM U
npeackasaTesnibHOM Teopumn, 00beaNHSIIOLEN BCE YETbIPE HUTMW.

Mpyn TakoM nMONMoXeHun Beller MHeHMe O TOM, 4YTO KBaHToBas (pusvka nornowaet apyrue
HanpaBreHnsi, cnegyeT paccMaTpmBaTh Kak OrpaHUYEHHbIN B3N (pM3UKOB, MCMOPYEHHbIN, BO3MOXHO,
PeAYKUMOHM3MOM. [JeNCTBUTENBHO, Kaxaas M3 TpPex OCTaBLUMXCS HUTEW AOCTaTo4HO 6oraTto, 4ToObI
cchopMmnpoBaTh LNyl OCHOBY MUPOBO33PEHMS HEKOTOPLIX MOAEN NOYTY Tak e, Kak dyHAaMeHTaneHas
dusmka opmMmpyeT OCHOBY MMPOBO33PEHUSA peayKUMOHUCTOB. Puuyapg JoykmHC cumTaeT, yto «Ecnun
BbICLUME CO3[aHUSA M3 KOCMOCa Korga-nmbo noceTart 3emrio, Mx nepBbiM BOMPOCOM, ANt OLEHKN YPOBHS
Hawen umBunmusauumn dyget: «OHM yxxe OBHapyxunm asonoumio?»» MHorme dumnocodbl cornacHsl ¢
PeHe [lekapToM, Y4TO 3NMCTEMOISIONNSA NEXUT B OCHOBE BCEro OCTANIbHOIO 3HaHMSA U YTO HEYTO nogobHoe
aprymeHTy [lekapTa cogito ergo sum — 3TO Halle caMOe OCHOBHOe 0ObsicHeHMe. MHorme cneynanucTbl
No BbIYUCIUTENbHOW TEeXHUKe Obln Tak nopaxeHbl HegaBHO OTKPbITbIMA CBA3AMU MeXOy ¢)M3MKOI7I n
BblYMCIIEHNEM, YTO CAENanu BbIBOL, YTO BCENEHHAs — 3TO KOMMbIOTEP, a 3aKOHbl PU3UKM - MPOrpamMmel,
obpabaTbiBaemble 3TUM KOMMNblOTEPOM. HO BCe 3TO y3kune B3rnsabl HA UCTUHHYIO CTPYKTYPY pearbHOCTH,
KOTOpble Jaxe BBOAAT B 3abnyxaeHne. OGBbEKTUBHO HOBbLIA CUHTE3 MMEET CBOW COOCTBEHHbIN XapakTep,
KOTOpBIN CyLLECTBEHHO OTNINYAETCS OT XapakTepa Ntobor 13 yeTblpex 06beaNHAEMbIX UM HUTEN.

Hanpumep, s 3ameTtun, 4to (pbyHOamMeHTanbHble TEOPUU KaXKAOW U3 YeTblpex HUTen NoABepranuchb
KPUTMKE, 4YaCTUYHO CnpaBeanMBOM, 3@ UX «HAMBHOCTb», «OrPaHMYEHHOCTbY», «XONOOHOCTb» U T. 4.
MoaTtomy ¢ Toukn 3peHns dusnka-peaykumoHmcta, nogobHoro CtneeHy XokuHry, YyenoBseyeckas paca —
3TO BCEro NULb acTpPOU3NYECKN HEBaXKHLIA «XuMUYeckuin Mycop». CtuBeH BaiHOGepr gymaet, yto
«Yem Oornee MOHSATHOW KaXXeTcs BCeneHHasi, TeM Gonee GeccMbiCNeHHOW OHa KaxeTcs. Ho ecnu B
nrnofax Hallero UccnefoBaHus HeT yTELLeHWs, TO, MO KpaHEN Mepe, HeKoTopas AONs YTELWeHUs! ecTb B
camoMm wuccrnenoBaHun». (The First. Three Minutes’, ctp. 154). Ho no6oi, KTO He CBsi3aH C
dyHOaMEHTANbHON (PM3UKON, JOIMKEH 3aNHTEPECOBATLCS, MOYEMY 3TO MPOUCXOONT.

UTo KacaeTca BblYMCMEHMUS, CNeLNanncT no BblYMCANTENBbHON TexHke Tomacco Toddonu 3ameTun,
YTO «Mbl HMKOTAA HEe BbIMNOMHSAEM BblYMCIIEHUE CAMOCTOATENBHO, Mbl MPOCTO MOAKMOYAEeMCs K BENNKOMY
BbluncneHuio, koTopoe yxe npoucxoguT». Ons Hero 3To He BOMJb OTYastHUs — COBCEM HaobopoT.
OaHako KpUTUKM MUPOBO33PEHUS, OCHOBAHHOIO Ha TEOPUWN BbIMUCIIUTENbHBIX CUCTEM, HE XOTHAT BUOETb
cebs B BMOE UYbEW-TO NporpamMmmbl, obpabaTbiBaeMON YbWM-TO KOMMbLIOTEPOM. Teopusi 3BONOLUM,
NMoOHUMaeMasi B y3kOM CMbICIe, pacCMaTpMBaET HAC Kak NpOCTble «CPeACTBay pennvkaumm HallmMx reHoB
UM MUMOB M OTKa3bIBaeTCs OTBeYaTb Ha BOMPOC O TOM, MOYeMy 3BOMOLUMSI CTPEMUIIacbk co3aaBaTb Bce
OonbLUY0 adanTMBHYIO CIIOXHOCTb, MM Ha BOMPOC O POSiv, KOTOPYI0 Takasi COXHOCTb urpaeTt B Gornee
Wwurpokon cxeme Bcero. [logobHbiM o6pasom, (KpUNTO-)MHOYKTUBUCTCKAS KpUTUKA SMUMCTEMOSIOrMm
Monnepa 3aknyaeTca B TOM, YTO, hOpMynNupys yCrnoBus pocTa Hay4dHOro 3HaHWs, ero SMMCTEMOSOIs
He O0ObSACHAET, nmoyemy 9TO 3HAHME pacTeT — MNOYeMy OHa CO34aeT Teopuu, KOTOpble CTOUT
NCMonb30BaTh.

Kak 9 y)xe o0bsACHWN, B KaOAOM Ccryvyae 3alimta 3aBUCUMT OT NpeacTaBneHus OObSCHEHUA Opyrux
HUTEW. Mbl HE MPOCMO «XMMWYECKUI MYCOpP», MOTOMY YTO (Hanpumep) MakpoOCKOMMYeckoe noBedeHue
Hallen nnaHeTbl, 3Be3Adbl M ranakTukM 3aBUCUT OT UCXOOSLEro, HO PyHAAMEHTanbHOro rM3n4eckoro
CBOWCTBA: 3HaHUs 8 3ToM Mycope. CosgaHne MnonesHoro 3HaHuMs B MpoLEecCe Hayku M agantaumm B
npouecce 3BOMOUMN crieayeT NMOHMMAaTh Kak MCXOod CamMonogoOHOCTM, NOATBEMKAEHHON (PUINYECKUM
NpUHLUMNOM, NPUHLUMNOM ThtopuHra. U 1.4.

Takum obpas3om, npobrnema nNpUHATAS OAHOM M3 3TUX (yHOAMEHTAlNbHbIX TEOPWUN 3a OCHOBY
MUPOBO33pEHNS COCTOUT B TOM, YTO KaKaas M3 HUX SBMASETCA PeOyKUMOHMCTCKOW. B LUMPOKOM CMbICIIE
3TOro croea. To ecTb, OHM 06nagalT MOHOMUTHOW OOBSICHUTENbHOW CTPYKTYPOW, B KOTOPOW U3
HeCKONbKUX Ype3BblvanHO rnyboknx ngen cnegyeT Bce octanbHoe. Ho 9To ocTaBnsieT acnekTbl camoro
npeameTa MOJSIHOCTbO HEOOBACHEHHbIMW. HanpoTMB, OOBACHUTENBbHAA CTPYKTYpPa, KOTOPYH OHU
coeMecmHOo npenocTaBnAlT OnA CTPYKTYpbl pearnibHOCTU, He ABNAEeTCA MepapxmquKon: Kaxgasa wm3
yeTbipeX HUTEN COAEPXKUT NPUHLMMBLI, KOTOPblE «UCXOOAT» U3 MEePCneKkTUB Tpex ApYrnx, Ho, TeM He
MeHee, MOMOoralT 00bACHUTb UX.

KaxeTca, 4To TP HUTU U3 4YeTblpex UCKIH4YalT nogen ¢ nx LEeHHOCTAMU un3 q)pr,ameHTaanoro
YPOBHA 00BbsACHEHUS. quBepTaH HUTb, 3NUCTEMON1I0rnA, BblBUraeT 3HaHME Ha nepep,Hvu?l nnaH, HO He
OaeT npuynHbl paccMaTpmBaTb CaMy O3MNUCTEMOJIOTMKIO KaK UMeLyr 3Ha4YMMOCTb 3a npegenamu
NCMXONOrMn Hawero Buaa. 3HaHME KaxeTcs OrpaHI/I‘-IeHHOI7I KOHUEenNunen, noka mMbl He paccmaTpunBaem
ero C nepcnektuebl MyIbTUBEPCA. Ho ecnu 3HaHue obnapaet Ci)yH,D,aMeHTaJ'IbHOIZ Ba)XXHOCTbIO, Mbl
MOXXeM CNpPOCUTb, Kakasa Xe porib B eanHon CTPYKTYpe pealribHOCTU KaXXeTCA €CTeCcTBEHHOM Ans CyLlecTsB,
CO30aloWMX 3HaHWE, TakuX, Kak Mbl camu. OTOT BOMNpPOC M3y4usi Kocmornor CDpSHK Tmnnep. Ero oteerT,
meopusa omMmeeca-moyku, — OTNNYHbLIN npumep Teopun, Kotopasd, e€Clin COOTHECTU ee C 3TON KHWUIOWN,
pacCKka3biBaeT O CTPYKType pealibHOCTU B LeJIOM. OHa He YKNnaabiBaeTCA B PaAMKU HU OAHOW U3 HUTEN, HO
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HEeNpYBOAUMO MPVHaANEXUT BceM YeTbipeM. K coxaneHuto, kHura Tunnepa The Physics of Immortality”
COLEPXUT NpeyBeNIMYEHHbIE MPUTS3aHUA Ha ero Teoputo, M3-3a KOTOPbIX OOMbLUMHCTBO Y4YeHbIX U du-
nocogoB cpasy e OTBEprro ee, TeM CaMbiM YMNyCTUB LEHHYI0 OCHOBHYIK MAet, KOTOpyK § cenyac
06bSCHIO.

C Moen ToukM 3peHus, mpocTeriwas Todka BXoda B TEOPUI0 OMEra-ToMKM — NPUHLUMN ThiopUHra.
YHuBepcanbHbI reHepaTop BUPTyarnbHOW peanbHOCTU U3NYECKM BO3MOXEH. Takasd MallmMHa CnocobHa
nepegatb kak nobylo duandeckn BO3IMOXHYIO cpefdy, Tak W onpefeneHHble rmnoTeTuyeckue u
abcTpakTHble kaTeropum cC nobon xenaemon TouyHocTblo. CrnegoBaTenbHO, €ro KoMnblTep nMeet
NOTEHUManbHO HeorpaHWyeHHoe TpeboBaHMEe [OOMOMHUTENbHON MaMATU U MOXET  BbIMOMHUTb
HeorpaHW4YeHHOe KONUYecTBO 3TanoB. TpuBManbHO Oblo BCTpavMBaTb 3TO B KACCUYECKYID TEOPUIO
BbIUMCIIEHUNS], MOCKOSbKY YHUBEPCarbHbIi KOMMbIOTEP cunTanca abcTpakumen B YUCTOM BuAe. ThopuHr
MPOCTO MOCTYyNMpoBan feHTy ¢ GecKOHeYHO AoMnrov NamsATbil (C caMoOYeBWAHbIMW, Ha €ero B3rnsag,
CBOMWCTBaMU), COBEPLUEHHO TOYHBIA MpoOLEeCccop, He TpebylLmiA HU MOLLHOCTU, HU OBCNyXMBaHUS, ©
HeorpaHudyeHHoe Bpems. B Tom, 4toGbl Ccaenatb 3Ty Mogenb Oonee peanuCTUYHOW, paspeLunB
nepvoauyeckoe obecnyxuBaHvue, HeT NpUHUMNUanbHON npobnembl, HO TPW OcTanbHbIX TpeboBaHns —
HeorpaHW4yeHHass €MKOCTb MNaMsTW, HeorpaHudeHHoe Bpems 00paboTkm wn 3HeprocHabxeHne —
npobrnemaTtvyHbl B CBETE CyLUECTBYIOLLENW KOCMOMOrM4eckon Teopun. B HEKOTOpbIX COBPEMEHHbIX
KOCMOMOrnM4yecknx mogensx BceneHHas nocne bonbworo CxaTusi MNOBTOPHO paspylimTcs Yepes
KOHeYyHoe BpeMs U BygeT Takke MPOCTPaHCTBEHHO KOHEYHOW. BceneHHas umeeT reomeTpuio «3-x
MepHON cdepbl», TPEXMEPHOro aHanora ABYXMEPHOW MNOBEpXHOCTU cdepbl. B aTon cBA3M Takas
KOCMOIorusi Hanoxwuna 6bl KOHEYHbIN Mpefen Kak Ha eMKOCTb MamsTW, Tak U Ha KONMYeCTBO 3Taros
06paboTkn, koTopble cmorna Obl OCyWecTBUTb MallMHa [0 KOHUA BceneHHon. JTo caenano Obl
YHUBEpCarbHbIA KOMMbOTEP (DU3NYECKN HEBO3MOXHbIM, M MpUHUMN TblopuHra Obin Obl HapylweH. B
APYrMX KOCMOSOMMYECKUX MOAENsAX BCeneHHas npoAoSKaeT BEeYHO pacluMpaTbCsa W ABRsieTcH
MPOCTPaHCTBEHHO GeCKOHeYHOW, 4YTO, Ha NepBbl B3NS4, MOXET MNpedoCTaBUTb HEOrpaHUYeHHbIN
WCTOMHWK MaTepuana Ansa co3gaHus AOMNONHWUTENnbHOM namatu. K coxaneHwio, B GOMbLUMHCTBE MNO-
AOBHBIX MoAenen MnoTHOCTb 3Hepruu, OOCTYNHOMW MOLWHOCTU KOMMbOTepa, ymeHblanacb Obl ¢
paclMpeHnemM BCENEHHOW, U ee npuwnocb Obl cobupaTb oyeHb Aaneko oT 3emnu. M3-3a TOro, 4to
dur3nka HanaraeT Ha CKOpOCTb abCONIOTHBINM Npeaen — CKOPOCTb CBeTa, — JOCTYMN K NaMsATU KOMMboTe-
pa npuwnoce 6bl 3amMeanuTb, W, B KOHEYHOM WTOre, Mbl CHOBA MPUWWIAN Obl K BbINONIHEHUIO TOJSLKO
KOHEYHOro Yncna aTanoB BblYUCNEHMS.

KnioyeBoe OTKpbITUE TEOPUMU OMEra-TOMKM — 3TO OTKPbITUE Kracca KOCMOSOrMyeckux Mopernen, B
KOTOpPbIX, HECMOTPS Ha KOHEYHOCTb BCENEHHOW Kak B MPOCTPaHCTBE, Tak U BO BPEMEHU, EMKOCTb MamMATw,
KONMMYECTBO BO3MOXHbIX 3TaroB BblYUCIEHUA U CHabxeHne apdEeKTUBHOW dHEpruen HeorpaHUYeHHbI.
OTa MHMMasi HEeBO3MOXHOCTb MOXET MPOU3ONTU M3-3a YPEe3BbIMAWMHOM CUIbl KOHEYHbIX MOMEHTOB
paspyweHus bonbworo Cxatua BceneHHon. CUHIYNsSpHOCTM MPOCTPaHCTBa-BpeMeHW, nogobHble
Bonbwomy BapbiBy 1 Bonbwomy CxaTtuto, peako 6biBatoT CNOKOWHBIMWU MECTaMM, HO 3TO ropasfo Xyxe
GonblUMHCTBA U3 HUX. PopmMa BCENEHHON U3MEHUTCSI OT TPeXMepHOW cdepbl Ha TpPexXMepHbIA aHanor
noeBepxHocTn annunconga. CreneHb dedopmauun yBenNUUUTCHA, MOTOM YMEHbLLUMTCHA, MOTOM CHOBAa
yBenuuuTcs eue ObiCTpee MO OTHOWEHWO K Apyroi ocu. Kak amnnuTyaa, Tak u vactota 3Tux
ocunnnaumm dyaeTt 6e3rpaHMYHO yBENUYMBATBLCS MO Mepe NPUBAKEHNS K KOHEYHON CUHTYNAPHOCTK, Tak
yTo OykBanbHO OeCKOHEeYHOEe KOMMYECTBO OCUMMNSAUMM MPOM3OWAEeT, AaXe ecrnu KOHel HacTynuT 3a
KOHe4yHoe BpeMs. MaTepus, Kak Mbl 3HAaEM ee, He BbIXMBET: BCA MaTepus, 1 Aaxe camu atombl, byaeT
pasopBaHa rpaBUTALMOHHBIMKU CUMaMn CABWUra, BbI3BaHHbIMU [eOPMUPOBAHHBLIM MPOCTPAHCTBOM-
BpemeHeM. OAHaKo 3TK cunbl caBura Takke obecneyar HeorpaHM4eHHbIA UCTOYHMK AOCTYMHOW 3HEpruu,
KOTOpbIN B NpUHUUMNE MOXHO BydeT vcnonb3oBaTb ANS NUTaHWS KOMMbioTepa. Kak B Takux yCrnoBusix
MOXET CyLLeCTBOBaTb KOMMNbOTEP? EANHCTBEHHBIM «MaTepuanom», KOTOpPbI OCTaHeTCa Ans co3daHust
KOMMNbIOTEPOB, ByaoyT aneMeHTapHble YacTuubl U cama rpaBuTaums, NpegnorioXUTeNbHO B KaKUX-TO B
BbICLLEN CTEMNEeHN 3K30TUYECKUX KBAHTOBbLIX COCTOSIHUSIX, CyLLIECTBOBaHNE KOTOPLIX Mbl (BCE eLle He nMes
afileKkBaTHON TeopwuW KBaAHTOBOW rpaBMTaUMM) cCerldac He MOXEM HW NoATBEpPAUTb, HU ONPOBEPrHYTb.
(Bonpoc 06 ux 3KcnepuMeHTanbHOM HabnaeHun, KOHeYHo, He cTouT). Ecnu nogxogsiime cocTosHUS
YacTUL, M rpaBMTALMOHHOIO MOMS CYLIECTBYIOT, TO OHM Takke obecneyar HeorpaHW4YeHHYl €MKOCTb
namsTn, 1 BCceneHHas OyaeT CxumaTtbes Tak BbICTpo, YTO BeCcKoHeYHOe KONMYeCcTBO AOCTYNOB K NamsaTu
CTaHeT OCYLLECTBUMbIM 3@ KOHEYHOE BpeMsi [0 KOHLA BCENeHHOW. KOHEeYHy TOYKYy rpaBUTaLMOHHOIO
pa3pyleHnus, bonbLioe CxaTune aTon KocMonorun, Tunnep HasbiBaeT OMera-TOUKOW.

an/IHLI,I/II'I TbI'OpMHFa O3Ha4aeT, 4YTO He CcyullecTByeT BerHeVI rpaHnLbl Konm4yecTtTBa d)l/l3|/|‘-IeCKI/I
BO3MOXHbIX 3TanoB BblYNCNEHUS. Takum o6pa30M. npn ycnosuun, 41O KOCMOJIOrMA oMera-to4km — 3TO
(ﬂpl/l I'IpaB,D,OFIOﬂ,O6HbIX LI,OI'IyLLI,eHI/IFlX) €ONHCTBEHHbIA TWUM KOCMOSOMN, Npn KOTOPOM MOXEeT I'IpOM3Ol7ITI/I
GecKkoHeYHoe KONMYEeCTBO 3TanoB BbIYMCIEHMS, MOXHO CAenaTb BblBOA. YTO Halle AEWCTBUTENbHOE

7 «dusmnka beccmepTUsay.
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NMPOCTPAHCTBO-BPEMS LOIDKHO MMeETb ¢hopMy omera-Touku. MocKOMbKy BCE BbIMUCIIEHWE MPeKpaTuTCs,
KaK TONIbKO HE OCTaHETCsl NEePEMEHHbIX, CMOCOBHbBIX NepeHOCUTb MHAOPMaLUI0, MOXHO cAenaTb BbiBOA,
YTO Heobxoaumble U3MYECKME NepeMeHHble (BO3MOXHO, KBaHTOBO-TPaBUMTALMVOHHbLIE MEepeMEeHHbIe)
OENCTBUTENbHO CYLLECTBYHOT NPSAMO 4O OMera-TouYKu.

CkenTuk mMor 6bl NOCMOPUTb, YTO pacCyXAeHWe Takoro poaa COAEPXKUT rPOMO3AKYI0 U HEONpPaBAaHHYIO
3KCTpanonsAumMio. Y Hac eCcTb ONblT «yHUBEPCasbHbIX» KOMMbIOTEPOB TOMbKO B CamMow OraronpusaTHOM
cpefe, KoTopas faxe OoTAANeHHO He HarnoMUHAeT KOHeYHble cTagun BcerieHHon. U y Hac ecTb onbIT
BbIMOMHEHNsT Ha 3TUX KOMMbIOTEPax TOMbKO KOHEYHOro KONMMYecTBa 3JTaroB BbIMUCIEHWUSA, MpU
MCMONb30BaHUN TOSMbKO KOHEYHOro obbema namsATn. Kak MoxeT OblTb 0OBOCHOBaHa 3KCTpanonsums ot
3TUX KOHEYHbIX u4ucen K BGeckoHeyHocTU? [pyrMu CrioBamu, Kak Mbl MOXEM 3HaTb, YTO MNPUHLMN
TblopyHra, B €ro camon XusHecTonkon ¢popme, CTporo uctnHeH? Kakue cywlecTBylOT CBUAETENbCTBA
TOro, YTO peanbHOCTb NOATBEPXAAET HeYTo bonbLlee, Yem npubnuaumerbHyo YHUBEPCANbHOCTL?

KoHeuHOo, aTOT ckenTuk — MHAYKTMBUCT. Bonee Toro, TOYHO TakoM TWM MbIWEHMS (KaK S Aokasan B
npegbigylwen rnaBe) MewaeT HaM MOHATb W YCOBEPLUEHCTBOBAaTb HAWKM  MyyliMe TEeOopuMw.
«3KCTpanonsaums» 3aBUCUT U HE 3aBUCUT OT TOTO, C KaKOW meopuu HauynHawT. Ecnn HavaTb € kakon-To
HeorpeaeneHHon, HO OrpaHNYEeHHOW KOHUENUWUU TOro, YTO SABMSETCH «HOPMarbHbIM» B BO3MOXHOCTAX
BbIYNCIIEHUS, KOHLENUMW, He obnagarwen nyYywmMmmn m3 MMerwmnxcss o6 bsacHeHUN 3Toro npegmMmeTa, To
n11060€e NpUMEHEHME 3TON TEOPMM BHE 3HAKOMBbIX YCMNOBUIN OyAeT paccMaTpmBaTbhCA Kak «HeonpaBgaHHast
akcTpanonaums». Ho ecnv Hayatb ¢ OO6bACHEHUI Nydlen U3 AOCTYNHbIX PyHAaMeHTanbHbIX TEOPUR, TO
cama nges 0 TOM, YTO B Ype3BblHaNHbIX CUTYaLMsX OCTaeTCs B CUINE Hekasl HesicHas «HOPMarnbHOCTbY,
OygeT BbIrMageTb Kak HeonpaBAaHHas aKkcTpanonsauus. Ytobbl MOHATH Hawy nydne Teopuu, Mbl
OOIMKHbI BCEPbE3 MPUMHUMATL UX Kak OObACHEHMSI peanbHOCTW, a He Kak npocTble 0606LeHus
cywiecTtByowmx HabnogeHun. MpuHuMn ThlopyMHra — 9TO Halla fnyylas Teopusi OCHOB BbIMMCIEHUS.
KoHeuHO, HaMm M3BECTHO NULLb KOHEYHOE KOMNMYECTBO MPUMEPOB, KOTOPbIE Er0 NMOATBEPXKAAKT — HO 3TO
kacaeTcs nobor HaydHon Teopumn. OcTaeTcs, 1 Bcerga byaeTt octaBaTbCs, Nnormdeckas BO3MOXHOCTb TO-
ro, 4YTO YHMBEpPCANbHOCTb MOXET ObiTb TOMbKO npubnuanTensHon. OpHako He cylecTByeT
KOHKYPVIPYIOLLIEN TEOPUN BblYNCIIEHMS, KOTOpas 3asiBnsna 6bl 3T0. M Ha To ecTb xopollas npuyvHa, mbo
«MPUHLMN NPMBNN3NTENBHON YHMBEPCANbHOCTU» He umen 6bl 06bACHUTENbBHOM cunbl. Hanpumep, ecnn
Mbl XOTUM MOHSATb, NOYEMY MUP Ka)kKemcsi MOHATHbIM, 0ObsICHEHME MOrMO Obl 3aknovaTbCs B TOM, YTO
MUP 58/155€MCS NOHATHbIM. Takoe 00bACHEHNE MOXHO COrnacoBaTh C APYrMMU OOBACHEHUSAMU U3 OPYTNX
obnacrten (Ha camom gene Tak U NpoucxoanT). Ho Teopusa o TOM, YTO MUP MOHATEH HarosI08UHY, HAYETO
He ODOBbSACHSAET, U ee HEBO3MOXHO COrnacoBaTb C OObACHEHUAMU N3 OpYrMx obnacTemn, ecnm TONbKO OHU
He O0ObAcCHAT ee. Takas Teopus MNPOCTO [JaeT HOBYH opmMynMpoBKy npobrnembl WM BBOOUT
HeOOBbSCHEHHYIO KOHCTaHTy: HanonosuHy. Kopoue, gonyuieHue, 4To npuHUun TblopvHra B MOSHON
dopMe OCTaeTcsl B CuUne B KOHLE BCEIIEHHON, onpaBabiBaeT To, 4YTo Ntoboe apyroe AonylwieHne nopTut
XOpoLUMe 0OBbACHEHMS TOro, YTO MPOUCXOOUT 34ECh U Cenvac.

Tenepb oOKkasblBaeTCA, YTO TUM OCUMANSAUMM MNPOCTPAHCTBA, KOTOPbIA BbIHYOUT OMEra-Touky
NMPOV30ONTK, KaK CUNEH, Tak U B BbICLLUEN CTeNeHU HeyCcTOMYMB (BpoAe knaccuveckoro xaoca). Cuna u
HEYCTOMYMBOCTb 3TUX OCUMINSALMM YBENUYMBAKOTCA HEOrPaHUYeHHO MO Mepe NpubnmxeHus omera-
Toukn. Hebonblloe OTKMNOHEHWE OT npaBwuibHOW ¢opMbl OydeT ObICTPO YBENWYEHO, U YCIOBUS
NPOOOIPKEHUSA BbIYMCIIEHUSA HapylaTtcs, Tak 4To bonbwoe Cxatue npous3ongeT nocre KOHEYHOro
KOnuM4ecTBa 3TanoB BbluMcneHus. CnegoBaTenbHO, 4YTOObI yOOBNETBOPWUTbL NPUHLMNY ThlopyHra u
OOCTMYb OMera-TOYKW, BCENEeHHYK criefyeT MOCTOSHHO «HanpaBnsTb» Ha MNpaBUbHbIE TPAEKTOpPUMU.
Tvnnep B NpuHUMNE nokasar, kak 3T0 MOXHO cAernatb, MaHUMynMpys rpaBUTaUMOHHbIM NOSIEM HaZ BCEM
npocTpaHcTBoM. [lpegnonoxuTtensHo (4ToOblI yb6eanTbCcd, HaM ONATb Hy)XHa KBaHTOBas Teopus
rpaBuUTaLun), TEXHOMOIMIO, UCMONb3YyEMYO AN CTabunusaumm MexaHu3mMoB U XpaHeHus uHdopmaumm,
npuaeTcs NOCTOSIHHO COBEPLUEHCTBOBATb — Ha CaMOM [efle, COBEepLUEHCTBOBATb OECKOHEYHOEe 4YUCIo
pas, — TMOCKOMbKY MMOTHOCTb W HaMNpsbkeHUs CTaHyT 6esrpaHMyHo OGonbwumn. 10 notpebyet
HENpepbLIBHOrO CO34aHMs HOBOrO 3HaHWs, KOTOpoe, Kak rrmacut anuctemonornsa [lonnepa, Tpebyet
NPUCYTCTBUS paLMOHANbHOM KPUTUKW, @ MOTOMY, pasyMHbIX CyLlecTB. Takum obpas3om, M3 npuHumnia
TblOpMHra n HEKOTOPbLIX APYrMX HE3ABUCUMO ONpaBAaHHbIX OONYLUEHUA Mbl MPULLNN K BbIBOAY, YTO pasym
BbDKMBET, U 3HaHMe OyaeT HeNpepbIBHO CO34aBaTbCs A0 KOHLIA BCEJIEHHON.

Mpoueaypbl CTabunMsauMn M COMPOBOXAAOWME KX MPOLECCHl CO34aHUS 3HaHWS OOMKHbI GyayT
MOCTOSIHHO YCKOPATLCSA, MOKa B KOHEYHOM Ge3yMun B KOHeYyHoe BpeMsi He ByaeT co3aaHo GeckoHeyHoe
KONMMYECTBO TOro U Apyroro. Mbl He 3HaeM Takol MpPWUYMHbLI, MO KOTOPOW HE AOJIKHO CyLLEeCTBOBaTb
hM3NYECKMX PECYPCOB OCYLLECTBMNEHUS 3TOr0, HO MOXHO MOMHTEpecoBaTbCs, Modemy oGutatenu
[OJIKHbI NoABepraTe ce6s TakoMy GecrnokoicTBy. MovyeMy OHU JOSHKHBI MPOJOMKaTb CTONb aKKypaTHO
HanpaBnsTb rPaBUTaLMOHHbIE OCLMIMSILUM BO BPEMSI, CKaXKeM, MocrefHeN CekyHAbl BceleHHon? Bam
0CTanoch XWUTb BCEro OAHY CEKyHAy, NoYemy Obl, HAKOHEeL, NPOCTO HE OTKUHYTLCS Ha CMUHKY CTyna U He
OTHECTUCb KO BCEMY 3TOMy mpolue? Ho 3To, KOHEYHO, HEMPaBUIIbHOE MpeACTaBrieHve cutyauun. Bpsa
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N MOXHO 6bIno Okl NpyaymaTth B OonbLUen CTeneHyn HenpaBwuiibHOe nMpecTaBnenne. [leno B TOM, YTO
pasym aTux nogen Oyger paboTaTb, kak KOMMbOTEPHAs nporpamMma B KOMMblTepax ¢ 6e3rpaHuyHo
yBenuumnaroLwencs uanyeckon CKOpocTbio. VX MbICnM Tak Xe, kak 1 Hawwu, OyayT nepegavyamu B BUpP-
TyanbHOW pearibHOCTW, BbINOMHAEMbIMX STUMW  KOMMblOTepamu. [enCcTBUTENbHO, B KOHUE 3TOW
nocrnegHen CekyHObl BeCb CIOXHbIN MexaHuam bygeTt paspyweH. Ho mbl 3HaeMm, 4To cybbekTvMBHas
ONNTENBbHOCTL OLWYyLEeHUA BmpTyaanoﬁ peanbHOCTN onpegenaeTcd He aCTPpOHOMUYECKUM BpeMeHeM
pa6OTbI, a BblHYMUCNEHNAMU, BbINOJIHEHHBIMW 3a 3TO BpeMA. B 6eckoHeyHOM Konn4ecTBe aTanoB
BbIYMCNEHUS eCTb BpeMsi AN 6eCKOHEYHOro KONMMYecTBa MbICre — NpeaoCcTaToOMHO BPEMEHWN AN TeX,
KTO MbICIIUT, 4TOObI MOMECTUTL cebs B Niobyto BUPTYarnbHy0 cpeay, KoTopas UM MOHPaBUTCS, U oLLyLLaTh
€e CTOMbKO, CKOMbKO UM 3TOro 3axoyeTcsl. YCTaB OT HEE, OHWM MOTYT MEPEKIIYMTLCS Ha Mobyo Opyryio
cpeny vnu Ha noboe KONMUMYECTBO APYrUX cpel, KOTopoe OHM no3aboTaTca co3gaTb. CyObeKkTUBHO, OHU
OKaXXyTCsl HE Ha KOHEYHbIX CTagusIX CBOEN XM3HW, @ Ha caMbiX HavanbHbIX. OHM He ByayT cnewunTs, nbo
CyOBbEKTMBHO OHM ByayT *uUTb Be4HO. C OOHOW OCTaBLUENCS CEKYHOOW UMM MUKPOCEKYHOOW Y HUX, TEM HE
MeHee, OCTaHeTCs «BCe BpeMs B Mupey, YTobbl caenaTe 6onblue, owyTntb 6onblue, co3gatb 6onblie —
B6eckoHeyHo Gonblie — yem KTOo-NMMbo B MynbTuBepce caenan 6bl Ao 3Toro BpeMeHu. [osToMy y Hux
€CTb MHOXECTBO CTMMYJIOB MOCBATUTb CBOE BHMMaHWE YMpaBreHu0 CBOMMK pecypcamu. 3aHuMasiCb
3TUM, OHW MPOCTO MOArOTaBNMBAKOT CBOE COOCTBEHHOE Oyayliee, OTKpbIToe, GeckoHeuHoe Oyayliee,
KOTOpoe OHM ByayT MOSMHOCTBIO KOHTPOMMPOBATh M B KOTOpoe, B Noboe onpeaeneHHoe BpPEMsi, OHU
MNPOCTO BCTYNAT.

Mbl MOXeM HagesTbCs, Y4TO pasyM B omera-Touke OyaeT CcoCTosTb M3 HaluMx NMOTOMKOB. OTO Bce
PaBHO, YTO CKasaTb: U3 HaLLUMX pa3yMHbIX MOTOMKOB, MOCKOSbKY HalM HacToswue dumanyeckne opmbl
He cMmornun 6bl BbKUTbL BONM3M omera-Todku. Ha HekoTopow ctaguu nogsam npuwinocb Obl nepesecTu
KOMMNbIOTEPHbIE MPOrpaMmbl, KOTOPbIMW SABMSIeTCS WX pa3yM, B Oomnee npoyHoe annapaTHoe
obecneyeHne. Ha camom gerne, B KOHEYHOM UTOre 3TO NpuULNock 6bl caenatb 6ECKOHEYHOE KONMYECTBO
pas.

MexaHuka «HanpaBreHusi» BCENMEHHOW K oMera-Touke TpebyeT OCyLIeCTBNEHUs OEeNCTBUA BO BCEM
npocTtpaHcTBe. CnegoBaTtenbHO, pa3ym JOSKeH ByaeT BOBpeMs pacnpoCTPaHUTLCH MO BCEW BCENEHHOMN,
yTOObI CaenaTb nepBble HeObBXoaMMbIE HACTPOWkU. OTO OAWH U3 psida CPOKOB 3aBepLUeHUs, KOTOPbIM,
Kak nokasan Tunnep, HaMm NpUAETCA YAOBMETBOPUTE — OH TaKXkKe Nnokasarn, YTo y4OBNETBOPUTbL NMobomy
N3 HUX A5 NOMb3bl HALWEro HACTOALWEro 3HaHUsA r3nyeckm BO3MOXHO. epBbI Cpok 3aBepLueHus (Kak
s OTMEeTUN B rnase 8) HacTynuT NPUMEPHO Yepe3 NATb MUNNMapLOoB NeT OT CEeroAHSALHEro MOMEHTa,
koraa ConHue, ecnn OCTaBUTb €ro Ha NPoM3BoN CyAbbbl, CTaHET KPACHOW MMraHTCKOW 3Be340M U coTpeT
Hac ¢ nuua 3emnu. [1o 3TOr0 MOMEHTa Mbl OOSMKHbI HAyunTbCs ynpasnsaTb CoOnHUEeM Unu MOKUHYTb
ConHeuHyto Cuctemy. 3aTteM Mbl JOIDKHblI 3aCenUTb Hally ranakTuky, NOTOM MEeCTHble CKOMneHus
ranaktmk M MOTOM BCH BCeNeHHyl. Mbl OOMmMKHbI genaTb BCE 3TO [OCTaTOYHO ObICTPO, YTOObLI
yAOBNETBOPUTbL COOTBETCTBYHLLEMY CPOKY 3aBEPLUEHMS, HO Mbl HE JOMKHbI NPOABUraTbCs BNepes Tak
ObICTPO, YTO mM3pacxogyem Bce HeobxoauMmble pecypcbl Mpexae, Yem Cco3daduM HOBbI YPOBEHb
TexHonormu.

A rOBOPHO, «Mbl OOJDKHbI» AefaTb BCe 3TO, OAHAKO 3TO BCero nuuwb gonyuleHune, 410 MMeHHO Mbl
6yp,eM NOTOMKaMn pasyma, KOTOprIZ 6y/:|,eT CyuleCTtBOBaTb B OMera-To4ke. Ham He HY>XHO uUrpatb 3Ty
ponb, €Clin Mbl HE XOTUM 3TOrO. Ecnun mbl Bbl6epeM HE urpatb ee 1 npuHuun Tbl'OpVIHFa BEpeEH, TO Mbl
MOXeM ObITb YBEpPEHbI, YTO €€ CbirpaeT KTO-TO p,pyr017| (ﬂpeﬂI'IOJ'IO)KI/ITeJ'IbHO KaKOW-TO BHE3EMHOW pa3yM).

Tem BpemeHeMm B napannernbHbIX BCENEHHbIX Halln OBOWHMKW OenalT TOT Xe camblil BbliGOop.
MpeycnetoT nn Bce oHU? [nu, apyrMmu cnoBamu, obs3amesisHO NN KTO-TO NpeycneeT B CO34aHWu
OMera-To4Yku B Hallen BCENeHHon? OTO 3aBMCUT OT O4HOM AeTanu npuHumna TetopuHra. OH rnacuTt, 4to
YHMBEpPCAnbHLIA  KOMMNbIOTEP  (PU3MYECKM  BO3MOXEH, a  «BO3MOXHbINY  OObIMHO  O3HaA4aeT
«OENCTBUTENbHLIN B 3TOM WM  KAKOW-TO [OpPYron BCeneHHow». TpebyeT nv npuHUMN, 4YTOObI
YHMBEpPCArbHbIN KOMMNbIOTEP OblNT MOCTPOEH BO BCEX BCEMEHHBIX, UMW TOMBKO B HEKOTOPLIX, UMK, MOXET
ObITb, «B GonbWMHCTBE»? Mbl ele HedOCTaTOYHO XOPOLLO MOHMMAaEeM 3TOT MPUHLUMI, YTOObl pPeLlnTb.
HekoTopble nNpuHUMMbI PU3NKN, HanpuMMep, NPUHLUMN COXPaHEHUs 3HEpPruu, oCcTalTCa B CUe TOSMbKO B
rpynne BCENIEHHbIX, a B OTAENbHbIX BCENEHHbIX NMPU HEKOTOPbIX O0OCTOATENLCTBAX MOMYT HapyLLaTbCS.
Opyrve npuHUMNbI, Hanpumep, NPUHUMMN COXpPaHeHUs 3apsda, OCTalTCA B CuUfle CTPOro B KaXKaow
BCeneHHou. [1Be camble NpocTbie hopMbl NpuHUMna ThiopuHra 6binun 66l cneayowmnmmn:

(1) yHnBepcarnbHbIi KOMNbIOTEP CyLLEeCTBYET BO BCEX BCEMNEHHbIX; UMK
(2) yHnBepcanbHbIA KOMMLIOTEP CYLLECTBYET, M0 KpaliHel Mepe, 8 HeKOMOpPbIX BCENEHHbIX.

Bepcua o «Bcex BCENEHHbIX» KaKeTCS CIMLIKOM CUITbHOW, YTOObl BbIpa3nTb MHTYUTUBHYIO MOEK O
TOM, YTO TakoW KOMMbIOTEp M3NYEecKM 803MOXeH. Ho Bepcua O «no KparHenm mepe, HEKOTOpbIX
BCEMEHHbIX» KaXeTCsl CMMLIKOM Crnabon, NOCKONbKY €Cnv YHMBEPCanbHOCTb OCTAaeTCs B CUNE TOMbKO B
O4YeHb HEMHOIMMX BCESIEHHbIX, TO OHa TepsieT CBOK O0ObsicHUTEnNbHYH cuny. OpgHako Bepcusi €
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«OONbLUMHCTBOM BCENEHHbIX» noTpeboBana Obl, 4YTOObI MPUHUMM TOYHO OMNPEAENUNT KOHKPETHoe
MPOLIEHTHOE COOTHOLUEHME, ckaxeM. 85%, UYTo kaxeTcs BeCcbMa HeBeposiTHbIM. (B duanke He cyuwiect-
BYET «HaTypanbHbIX» KOHCTAHT, T[MacuT akcuoma, Kpome Hynsl, eauHuubl U BGeCKOHEeYHOCTW).
CnepoBarenbHO, B AENCTBUTENBHOCTU Tunnep otaaeT npearnoyvyTeHne BEPCUN O «BCEX BCEITEHHBIX», U 51
COrnaceH, 4Yto 9TO Cambli €CTECTBEHHbIV BbIGOP MpM TOM HEMHOIOM, YTO HaM N3BECTHO.

OTO BCe, YTO MMeeT cka3aTb Teopus OMera-TOuKM — WM, CKopee, ee HayyHas COoCTaBnswLlias,
KOTOpYIO A 3awwmwiarn. MoXHO NPUITK K TOMY Xe BblBOAY, Ha4aB C HECKOSIbKMX PasfuyHbIX OTMpaBHbIX
TOYEeK B Tpex W3 uyeTbipex Huten. OAHOM U3 HUX SBMASETCS SMUCTEMONOrMYECKUN NPUHUMN, YTO
peanbHOCMb MOHAIMHA. JTOT NPUHLUMN Takke ABNAETCA He3aBMCUMMO [0Ka3yeMbIM, MOCKOMbKY OH NEXUT
B OCHOBe anucTtemornorumn MNonnepa. Ho ero cywecTsyrowme GOpMynUPOBKN CAWLLKOM PasMbiThl, YTOObI
M3 HUX MOXHO ObINo caenatb ©Ge30roBOpPOYHbIE BbIBOAbLI, CKaKeM, O Be3rpaHMyHOCTM hu3ndecknx
npeacTaBneHnin 3Hanms. Noatomy A NnpeanovMTao He NOCTYNMPOBaTh 3TOT MPUHLIMN HENOCPEACTBEHHO,
a BbIBECTU ero u3 npuHumna TblopuHra. (OTo ewe oavH npumep Bonblert 06bACHUTENLHON CUnbl,
KOTOopasi CTaHOBMTCA AOCTYNHOW MpU pPacCMOTPEHUU YeTblpex HUTEW Kak COCTaBNSOLWMUX €AUHYH0
ocHoBy.) Cam Tunnep nonaraetcsa Ha MNOCTynaT O TOM, YTO XW3Hb OydeT ANMUMTbCA BEYHO, UMK Ha
nocTynar o ToM, 4To 06paboTka nHpopmauum byaeT AnMTbca BevHo. C Hallen HacTosILLEeR TOUKM 3peHns
HA OOWH M3 3TMUX MOCTYNaTOB He KaxeTcs dyHAameHTanbHbIM. [MpenmyliecTBo npuHuuna TbiopuHra
COCTOMT B TOM, YTO €ro Yxe, No nNpuunHam, AOCTaTOMHO HEe3aBUMCUMbIM OT KOCMOMOMMW, paccMaTpuBaoT
Kak dpyHOaMeHTanbHbIN NPUHLUMN NPUpoabl — BEPOATHO, HE BCerga B STOM XU3HECTonKon dhopme, HO S
Aokasan, 4Tto Takas popma Heobxoamma, 4Tobbl 06beANHUTL ATOT NPUHLMM C OU3UKON.

Tunnep gokasbiBaeT MOMIOXEHUE O TOM, YTO Hayka KOCMOMOrMuM cTpemunack usydatb rpowsioe (Ha
caMoM fere, rmaBHbiM 06pa3om, OTAaneHHoe MpOLUNoe) NPOCTpaHCTBa-BpeMeHn. Ho Gonbluas vacTb
NPOCTPaHCTBa-BPEMEHN NexnTt B Oyayuwlem OT HacTosiwen anoxu. CyulecTByowasi KoCMOorus
OelcTBUTENbHO obpallaeTcst K BOMpoCy O TOM, NPOM3ONAET NN NOBTOPHOE paspyLUeHne BCENEHHOW, HO
MOMMMO 3TOro ObINIO O4YeHb Marno TEeOpPEeTUYECKUX WCCNedoBaHUM Oornbluen 4acTu MpoCTpaHCcTBa-
BpemeHn. B yacTtHocTu, npuumHbl Bonblworo Cxatusa nayyanucb ropasgo MeHbLUe, YeM MocrencTBus
Bonbloro B3pbiBa. Tunnep cuntaeT, UTO TEOPUS OMEra-Tovku 3anosHseT 3ToT npoben. A cuuTato, 4To
TEeopus OMera-To4KM 3acnyXmMBaeT Toro, YTobbl cTaTh 0OLLENnpUHATON Teopuen Byayuiero npocTpaHcTBa-
BpeMeHW, OO Tex nop, noka He OydeT aIKCnepMMeHTanbHO (MW Kak-TO MHa4ve) OMpoBeprHyTa.
(OkcnepumeHTanbHOE ONPOBEPXXEHNE BO3MOXHO, MOTOMY YTO CyLLECTBOBAHME OMera-Touku B bygyliem
Hanaraet onpeaerieHHble orpaHn4YeHna Ha COCTodaHne BCENEeHHOMN CeFO,lJ,Hﬂ).

CosnaB cueHapuii omera-Touku, Tunnep genaet HECKOMbKO OOMNOMHUTENbHBIX AOMYLWEHUN — OOHU U3
HUX BEPOSITHbI, OpPYrMe He O4YeHb, — KOTOpble paspelualT emy paspabotatb Oonblie nogpobHocTen
nctopum 6ypyuwiero. IMeHHO KBasun-penurmosHasi MHTepnpeTaumus aTon ncropum oyaywero Tunnepom, a
TaKKe €ero HeyMeHue OTNUYUTL 3Ty UHTEprnpeTauuto OT nexawen B ee OCHOBE HayyHOW Teopuw,
noMeLluany cepbe3HoOMy BOCMPUATUIO MOcnegHen. Tunnep oTMeyaeT, YTO KO BpeMeHU omera-Touku Byaer
co3fgaH GeckoHeuyHbli obbem 3HaHusA. 3aTeM OH JonyckaeT, 4To pasyMm, CYLEeCTBYOLWWA B 3TOM
oToaneHHoMm 6yayuiem, nogobHO HaMm, noXenaeT OTKPbITb 3HaHWE, OTNUYHOE OT TOro, KOoTopoe
HeMeaneHHO HeoBXoAMMO NSt ero BbhKMBaHMA (MNKU, MOXET ObiTb, OH ByaeT HyxgaTtbca B 3Tom). OH
AencTBuTeNbHO obnagaeT NOTeHUWanoM OTKPbITb BCe (OM3MYECKM WM3BECTHOe 3HaHue, U Tunnep
JornyckaeT, 4To OH cgenaeTr a3Tto. Takum o6pa3om, B HEKOTOPOM CMbICrie, OMera-Todka Oypet
ecesedyuweli. Ho Tonmbko B HEKOTOPOM cMmbicne. [lpunucbiBasi OMera-todke Takme CBOWCTBA, Kak
BCeBedeHMe Unn daxe u3nM4eckoe CyllecTBOBaHWe, Tunnep mcnonb3yeT yaobOHbIN NMHIBUCTUYECKUIA
MeTon, KOTOPbIA JOCTAaTOYHO LUMPOKO PacrnpoOCTpaHEH B MaTeMaTU4eckon usmke, HO MOXeT coOuTb C
NpaBuUITbHOrO MNyTW, €Cnu MNpUHMMAaTb €ero CIUWKOM OykBanbHO. JTOT MeToq 3akryaeTcs B
naeHTudukaumm orpaHuymuBaroLLen TOYKM nocneaoBaTenibHOCTU c NMOMOLLIbIO camon
nocnegoBaTenibHOCTU. Takum obpa3om, Korga OH FoBOPUT, YTO OMera-touyka «3HaeT» X, OH umeeT B
BMAY, 4TO X M3BECTEH KaKOM-TO KOHEYHOW KaTeropuMm 0 BPEMEHM OMEera-Touku, a, criefoBaTeribHO, OH
Hukorga He ©Oyget 3abbiT. Tunnep He MMeeT B BuAOY, YTO B KOHEYHOW TOYKE rpaBMTaALUOHHOrO
paspyLleHUsa CyLLeCTBYeT 3HalLlas CyLHOCTb, MOCKOMbKY TaM BoOOLWEe HeT (PU3NYECKMX CYLLLHOCTEMN.
Takum ob6pasoM, B caMoM OykBarbHOM CMbICIIE OMEra-Todka He 3HaeT HUYEro, U O ee «CyLLeCTBOBaHUNY
MO>HO FOBOPUTb TOMLKO MOTOMY, YTO HEKOTOPbLIE HaLIM OOBACHEHUSA CTPYKTYPbl pearlbHOCTW CCbiNatTcs
Ha orpaHM4YMBaloLLne CBONCTBA hn3MIECKUX COOLITMI B OTAANEHHOM byayLiem.

Tunnep “cnonb3yeT TEONOrNYeckuii TEPMUH «BCEBEAYLUMN» MO MPUYMHE, KOTOpasi BCKOPE CTaHeT
o4YeBMAHA; HO MO3BOSbTE MHE Cpasy Xe OTMeTUTb, YTO B AAHHOM Clly4ae 3TO CIIOBO He UCMonb3yeTcs B
€ro MosfIHOM TpaAaMUMOHHOM cMbicrie. Omera-Touka He ByaeT 3HaThb ece. MNopaensiowee GONbLUMHCTBO
abCTpaKTHBIX UCTUH, NOJOOHBIX MCTMHaAM O cpepax KaHTroyTy u Tomy nogoGHom, GyayT Takke
HEeJOCTWXUMbI NSl HEee, Kak HEQOCTWKUMbI OHU Ans Hac.

WTak, nockonbKy BCe NpPOCTPaHCTBO OyaeT 3anornHeHo pa3yMHbIM KOMMbIOTEPOM, OHO Oyader
gesfecywie (xoTa nuwb nocne onpegeneHHonW Aatbl). [lockonbky OHO 6ygeT HenpepbiBHO
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nepectpavmBatb cebsi U HanpaBnsATb rPaBUTALMOHHOE paspyLUEHUE, MOXHO cKasaTb, YTO OHO OyaeT
KOHTpONMpoBaTb BCE, YTO NMPOMCXOAUT B MaTepuasnibHOW BCEMNEHHOW (Unn MynbTUBEPCE, eCNU SBMEHME
oMera-ToykM Mpou3onaeT BO BCeX BCeneHHbix). [loatomy, roBoput Twnnep, omera-touyka Oypet
ecemozyweli. Ho ondatb, 370 BcemorywectBo He abconoTHO. HanpoTmB, OHO CTPOro OrpaHMYeHo
OOCTYMNHOW MaTepuen n aHeprmen n NogYNHEHo 3akoHam OU3NKK.

Mockonbky  pa3ymoMm  KomnbtoTepa  OyayT  cosupaTenbHble  MbICIMTenW, WX crnepyeT
KnaccuduumpoBaTthb kak «nogeiny. Jliobas apyras knaccugukaums, Kak npaBunbHO yTBepxgaeT Tunnep,
Gbina 6bl pacucTckon. I NoaToMy OH 3asiBNSET, YTO B Npeaene omera-TouKM CyLecTBYeT BceBenyllee,
BCEMorylLlee, Be3fecyllee obLecTBo nogen. 1o obuectso Tunnep otoxaecTenseT ¢ borowm.

A ynomsiHyn Heckonbko otnuumi «Bora» Twunnepa ot bora wnu 6GoroB, B KOTOPbIX BeEPUT
GONbLUMHCTBO PENUIMO3HbIX Ntogen. EcTb ewe n apyrme otnuyns. Hanpumep, nogm B6nmsn omera-Toyku
He cmornu Obl, gaxe ecnu Obl 3ax0Tenu, 3aroBOPUTL C HAMU, UK COOBLLMTE HAaM CBOW XeNnaHus, Unu
coTBopuTb Yydeca (cerogHsi). OHM He co3gaBanu BCENEHHYHO, OHU HE M300peTanu 3aKoHbl PU3UKN —
OHW He cMornu Obl N HapylWWTb 3TU 3akoHbl, ecnu Obl 3axoteny. OHM MOryT ChbllwaTb MOMUTBLI U3
cerogHsilHero AHs (BO3MOXHO, ynaBnmBasi 0O4eHb crnabble curHambl), HO OHU HE MOTYT Ha HUX OTBETUTD.
OHM NpOTMBOCTOAT (M 9TO MOXHO BbIBECTU M3 anMcTemonorim Nonnepa) penMrno3Hon Bepe 1 He XOTHT,
4YT0ObI UM NoknoHsnueb. U rak ganee. OgHako Tunnep Ha 9TOM He OCTaHaBNMBAETCA W YTBEPXKAAET, YTO
Bonbluas YacTb OCHOBHbIX YepT bora nyaencko-xpucTnaHcknx penurni CBOMCTBEHHA U omera-Todke. Ha
MOWN B3rnsag, GONbLUMHCTBO PENUIMO3HBLIX MOAEN He cornacutca ¢ Tunnepom B TOM, YTO KacaeTtcs
OCHOBHBbIX 4epT Ux penurnid. B yactHocTh, Tunnep ykasbiBaeT, YTO 4OCTAaTOMHO NPOABUHYTas TEXHOMNOMS
OyneT cnocobHa BockpellaTb MepTBbiX. OHa CMOXET AenaTtb 3TO HECKOMbKUMW pasfnuyHbIMK cnocobamu,
NPOCTENLLMM U3 KOTOPbIX, BO3MOXHO, SBNSETCA cnegyowuin. Kak Tonbko MosiBMTCA JocTaTovyHas
KOMMbIOTEPHAsA MOLLHOCTb (He 3abbiBaiTe, YTO, B KOHLE KOHLIOB, JOCTYMHbIM CTaHET NtoboK xenaembin
0ob6beM), MOXHO OygeT 3anmycTUTb MporpaMMy nepefavv BCEW BCENEHHOW — a B LENCTBUTENbHOCTY,
BCEro MynbTMBEpPCa — B BMPTyanbHOW peanbHOCTW, HauuHasi ¢ bonblworo BapeiBa, ¢ nobdon xenaemon
cTeneHbld TovHOCTU. Ecnu HavanmbHoOe cocTosiHe He OyaeT M3BECTHO AOCTaTOYHO TOYHO, MOXHO
UCMbITaTb NPOU3BOSIbLHO ManeHbknii obpasel, BCeEX BO3MOXHbIX HavarnbHbIX COCTOSHUIM U nepegaTb Bce
Ux opHoBpemeHHOo. BoaMoxHO, nepepave npuaeTcd OCTaHOBUTLCHA U3-3a  CIIOXHOCTW, €Crnu
nepegaBaemas anoxa CIMLIKOM MpubnmxaeTca K AeNCTBUTENbHOMY BPEMEHW OCyLleCTBMeHus ne-
pedaun. Ho BCkope OHa CMOXET NPOAOIMKUTLCHA MO Mepe TOoro, Kak Ha nuHUM nosiButcs 6onblue
BbIYNCIIUTENBHOM MOLLHOCTU. [ANd KOMMbIOTEPOB OMEra-TOMKM HET HuYero TpyaHoobpabaTbiBaemoro.
[Nns HUX ecTb TOMbKO «BbIYUCIIIEMOE» U KHEBbLIYMCNSEMOEY, a nepedaya pearnbHbIX PuUndecknx cpesq
onpeneneHHo OTHOCUTCS K KaTeropum «BbluUCnisieMbiX». Bo BpeMsi aTonm nepegayn nosiBUTCSA nnaHeTa
3eMnsa U MHOXEeCTBO ee BapuaHTOB. Pa3oBbeTcs XU3Hb, @ B KOHEYHOM utore, n niogn. Bee nrogu, koraa-
nnéo xuBwue roe-nMbo B MynbTMBEPCE (TO €CTb, BCE Te, Ybe CYLIECTBOBaHUE ObINO u3n4ecku
BO3MOXHbIM), MOABATCA rae-To B 3TOM OrPOMHON nepegadve. To e camoe npou3ongeT co BCeEM Korha-
nmbo CcylecTBOBaBLUMM BHE3EMHbIM pPa3yMOM W  WUCKYCCTBEHHbIM WHTENNEKTOM. YnpasnsioLwias
nporpaMma CMOXeT MoAbICKaTb 3TV pa3yMHble CyllecTBa W, €Cfn 3axoyeT, MOMECTUTb MX B Jy4llyio
BMPTyanbHyl0 cpefly — B Takyl, rAe OHW, BO3MOXHO, HE yMpyT CHOBa, a BCe WX XenaHus Oyayt
BbINOMHATBCA (MW, MO KpavHeW mepe, BCE XXenaHwus, KOTopble CMOXET YOOBMETBOPUTb [AaHHbIN,
HeBOOOpa3nMO BbLICOKMI YPOBEHb BblMMCNUTENbHBIX pecypcoB). [oyemy oH genan 6bl 310? OgHa npwu-
YnMHa morna 6bl O6bITb MOpanbHOW: MO HOpMaM OTAaneHHoro Oyayuwiero cpefa, B KOTOPOW Mbl XUBEM
CerofHsi, YpesBblyaiHO CypoBa, U Mbl yXXacHo cTpagaeM. MoxeT 6biTb, He CnacTu Takux Noaen u He
AaTb VM LWaHC nyylwen XW3HW, ByAeT cuMTaTbCs HEe3aTUYHbIM. HO ecnu aTux nofen BOCKPecwUTb U
HemeNIeHHO MOMECTUTb B COBPEMEHHYI0 KynbTypy, 9TO AacT obpaTHbli pe3ynbTaT: OHW MrHOBEHHO
3anyTalTcs, NOYYBCTBYIOT cebs YHWKEHHbIMM W nogasBneHHbiMW. CnepoBaTenbHO, roBopuT Tunnep,
MOXHO OXMaaTb, YTO Mbl BOCKPECHEM B Cpefe Takoro Tuna, KOTOpbIA B CYLUHOCTM HaM 3HakoMm, 3a
NCKMOYEHMEM TOro, YTO OyAyT yAaneHbl BCe HEMPUATHBIE 31EMEHTbI U 406aBNEHbI MHOTNE Ype3BblHaHO
npusATHble. pyrumu crioBamu, Hebeca.

B Takoii maHepe Twnnep npoAofkaeT BOCCO3[aBaTb MHOMME [pyre acnekTbl TpaauLUOHHOW
PEenUrmo3Hoil naHopambl, 3aHOBO OMpedensas WX Kak (U3MYeckne KaTeropum unM MpoLecchl,
CYLLIECTBOBAHUA KOTOPbIX CMEeNlo MOXHO OxuaaTb BOGMU3M omera-Touku. Tenepb [OaBalTe OTMOXUM
BOMPOC, MOXOXW N 3TV BOCCO3AaHHbIE BEPCUM Ha CBOWX PENUIMO3HBLIX aHanoroB. Bcs uctopusi o Tom,
yto OyayT, a yero He OyaoyT OenaTb 3TW pasyMHble CylIecTBa M3 fanekoro Gyayliero, ocHoBaHa Ha
Lernoyke gonylieHuin. [Jaxe ecnv Mbl NOBEPUM, YTO KaXKOoe U3 3TUX OONyLeEeHUA caMo rno cebe npaBgo-
nogo6Ho, obliMe BbIBOAbI HE MOryT NpeTeHgoBaTb Ha 4YTO-TO Gonbliee, YeM MpPeanoriokeHue,
cAenaHHoe Ha OCHoBe 3HaHus. MoJobHble NpPeanosioKEHUst CTOUT AernaTb, HO BaXHO OTNMYaTh MX OT
aprymeHTa B MONb3y CYLIECTBOBAHUS CaMOW OMEera-TouMKM U OT Teopun ee (PU3NYECKUX |
3NUCTEMONOINMYECcKUX CBOMCTB. MBO amu aprymeHTbl OonyckaloT He Gonblie, YeM TO, YTO CTPYKTypa
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peanbHOCTU OEeNCTBUMTENbHO MOOYMHAETCA HaWMM Ny4YlwyMM TEeopusM, OOMyLeHWe, KOTOPOEe MOXHO
JoKasaTb He3aBMCUMO.

B kauecTBe NpedocTepexeHns 0 HEHaAEeXHOCTU NPeanosioXXeHUs, NyCTb AaXe COenaHHOro Ha OCHOBe
3HaHWA, NO3BOMbTE MHE HAHECTU NOBTOPHLIA BU3UT MPOEKTUPOBLUUKY M3 rnaBbl 1 C ero AOHay4HbIM
3HaHMEM apXUTEKTYPbl U MHXEHEPHOro Aerna. Hac oTaenser OT Hero Takow OrpOMHbLIN Pa3pbiB KyrnbTyp,
YTO eMy 6bINO Obl Ype3BbIYANHO TPYLAHO MOCTMYb peasnbHYH KapTUHY Hallen umBunusaumm. Ho mbel ¢ HUM
MOYTM COBPEMEHHUKM MO CPABHEHMWIO C OTPOMHBLIM Pa3pbiBOM MeXAy HaMu U CaMbiM PaHHUM BO3MOXHbIM
MOMEHTOM TMWMIEPOBCKOrO BOCKpelleHud. WTak, OonycTum, 4YTO 3TOT CTpouTENb pasMbinsetr o6
oTAganeHHoMm ByayLlem CTPOUTENbHOWM NMPOMBILLIIEHHOCTU U MO KaKON-TO SKCTPaopAMHAPHOW Cry4anHOCTU
CTasfikMBaeTcs C TOYHOM OLIEHKOM COBPEMEHHOW TexHosrorMui. Torgda oH OydeT 3HaTb, KpOMe BCEro
MpoYero, YTO Mbl MOXEM CTPOUTb KOHCTPYKUUK GOonee orpomHble M Bnevatnsiolme, Yem Benvyaniime
cobopbl Toro BpemeHn. Mbl mornu 6bl NOCTpouTb COBOP BLICOTOM B MUMO, ecnn BObl 3axotenu. N mbl
Mornu bl caenatb 3TO, MOTPATUB rOpa3fo MEHbLUYI0 YaCcTb CBOMX CPEACTB, MEHbLLE BPEMEHN U MEHbLLE
YenoBeYyeckoro Tpyaa, Yem noHagobunock 6bl emy, YTOOLI NOCTPOUTEL CaMbli CKPOMHBIN cobop. NoaTomy
OH C yBEPEHHOCTbIO Mor Obl NpeackasaTh, 4To k 2000 rogy 6yayT nocTpoeHbl CO6OPbI BbICOTON B MUIO.
OH Obl owmnbca, M o4yeHb owMbCHA, MOCKOMbKY, HECMOTPSI Ha TO, YTO Y HAC €CTb TEXHONOorus
CTpOUTENbLCTBA TakMx cOOOPOB, Mbl BbIOMpAeM UX He CTPOUTb. [ENCTBUTENBHO, CENYAC KaxeTcs
HEeBEPOATHBLIM, YTO NOoAOOHLIN cobop koraa-HMbyab OyaeT nocTtpoeH. [axe ecnv AonycTuTb NpaBoTy
Hawero no4YTU-COBPEMEHHMKA OTHOCUTENbHO HalEeN TEXHONormM, OH ownbcs Obl B Hawmx
npegnoyteHmsax. OH owubca Obl, MOTOMY 4YTO HEKOTOpble M3 €ero HeocnapvMBaeMbIX OOMYLLIEHWA O
MOTMBaLWM NMOAEN yCTapenu BCEro Yepes HECKONbKO BEKOB.

To4yHO TaK e HaM MOXEeT MoKa3aTbCsl eCTeCTBEHHbIM, YTO pas3yMHble CyLLeCTBa OMera-Touku paam
NCTOPUYECKOrO UMM apXeoriorM4Yeckoro NccrneoBaHnsi, N3 COCTpagaHusi, MoparbHOro Aonra unm npocTo
Mo CBOEN MPUXOTWU, B KOHEYHOM MTOre, CO3gaayT nepefady Hac B BUPTYarnbHOW peanbHOCTM U Korga ux
3KCMEPVMMEHT 3aBEpLUUTCH, OHN OAPYHT HaM BbIYMCIIMTENbHBIE PECYPCHI, KOTOpPblIE HAaM NoTpeboBanmchb
Obl, 4TOObI BEYHO XWUTb Ha «Hebecax». (JInyHO 51 npeanoden Obl, YTOOLI MHE pas3peLunniv NoCTENEHHO
BMMBATbCS B UX KyNnbTypy). HO Mbl HE MOXeM 3HaTb, Yero 3axoTaT OHW. Ha camom gene Hu ogHa nomnbiTka
npeackasaTtb Oyayllee KpyrnHoMacliTabHoe pasBUTUE YenoBeYecKknx (Mnu cynepyenoBeyecknx) gen He
MOXET AaTb HadeXHbIX pe3ynbtatoB. Kak nokasan MNonnep, OyayLinn xo4 YenoBevyeckux Aen 3aBucuT ot
Oyayuwiero pocrta 3HaHus. W Mbl He MOXeM npefckasaTb, Kakoe WMMEHHO 3HaHuMe OyaeT co3gaHo B
Oyaywem — noToMy 4To, ecnu 6bl Mbl MOMMM 3TO caenaTtb, MO onpeaeneHno, Mbl yxke obnaganu 6ol
3TUM 3HAHWEM B HACTOSILLEM.

Ho He Tonbko HaydyHOe 3HaHWE XapakTepusyeT NPeAnoYTEHUs JIOAEN W onpeaensieT MaHepy WX
noBefeHusi. CyLLUEeCTBYIOT Takke, Hanpumep, MoparbHble KPUTEPUMM, KOTOpble YCTaHaBMMBAlOT Takue
MOHATUS KaK «MPaBUSIbBHO» U «HEMPaBWUIIbBHO» A7 BO3MOXHbIX AeWCTBUMIN. M3BecTHO, 4To noaobHbie
LEHHOCTN TpydHO MoAdorHaTb Mo4 HayvyHoe MupoBO33peHue. KaxeTcsi, 4To OHM 0OpasylT CBOH
COBCTBEHHYIO 3aMKHYTYHO OOBACHUTENBHYIO CTPYKTYPY, OTAEMEHHYK OT CTPYKTYpbl hrsmMyeckoro mupa.
Kak nokasan [Oasnag KOM, HEBO3MOXHO JTOrMYECKM BbIBECTU MOHATME «AOIMKHO» U3 MOHATUSA «ECTb». Tem
He MeHee, Mbl WUCMOMb3yEM TaKMe LEHHOCTU Kak Afisi OObACHEHWUS, Tak WU ONs ONpPeLerneHns CBOMX
dm3nyeckmx OENCTBUN.

BenHbili pOACTBEHHWK Mopanu — r1os1e3HoCcmb. MOCKOSbKY KaXeTcsi ropas3fo NpoLle MOHATb, YTO
0OBEKTMBHO MOME3HO MM GecrnonesHo, Yem YTO 06BEKTUBHO MPaBUMbHO WU HEMPaBWIbHO, Moparnb
MHOFO pas3 MblTanucb OnpeaenuTb Ha OCHOBE pasfuuHbIX hopM noresHocTu. CyllecTByeT, Harnpuwvep,
9BOMIOLIMOHHAs Moparib, KOTopasi OTMeYaeT, YTO MHOTMe BUAbI NOBEAEHUS!, KOTOPblE Mbl OGbSACHSIEM Ha
OCHOBE MOpanu, Kak-To: He ybel, He o6MaHbIBal, COTPYAHWYas C APYTYMU MoAbMU, — UMEIOT aHamnoru B
NoBEAEHWUN XMBOTHbIX. CyllecTByeT U pasgen 3BOMHOLMOHHON Teopuu, coyuobuoroausi. Jo6UBLLMIACS
HEKOTOPLIX YCMEXOB MpU OOBLSCHEHUM MOBEAEHUS XMBOTHbIX. MHOMME noaM Noadanuchb WCKYLLEHWHO
coenatb BbIBOA, YTO MoparbHble 06bACHEHWS BbIGOpa YernoBeka, — 3TO BCEro NiLb BUAWMOCTb; YTO
Moparnb COBCEM He MMeET OGBLEKTVBHOW OCHOBbI U YTO «MPaBUIIbHO» U «HEMPaBUIIbHO» — 3TO MPOCTO
APNbIKU, KOTOPbIE Mbl MPUMEHSIEM K HALLMM BPOXAEHHLIM MOTVMBaM MMEHHO TaKoro, a He KaKkoro-To MHOro
noBeaeHus. [pyrasi Bepcusi TOro e camoro o6bACHEHWS 3aMELLAET reHbl MYUMaMu U 3asiBMsieT, YTO
TEPMUHOIOMMSI MOpanu — 3TO BCErO NiLb BUAMMOCTb COLManbHbIX yCroBHOCTEN. OQHAKO HU OAHO Y3
9TUX OOBSACHEHU He cooTBeTCTBYeT chakTam. C OAHOM CTOPOHbI, Mbl He CTPEeMUMCH OBBACHATb
BPOXOEHHOE MOBEAEHVNE — CKaXXeM, MPUCTYNbl 3NUMEncun, — Ha OCHOBE MOparbHOro BblGopa; y Hac
CYLLEeCTBYET MOHATME NPOU3BOSIbHLIX W HEMPOMU3BOMbHLIX AEWUCTBUMA, WM TOMbKO Afsi MPOU3BONbHBLIX
AeNCTBUI CyLLEeCTBYIOT MopanbHble 06bsAcHeHMs. C  Apyrol CTOPOHbI, CMOXHO AymaTb TOMbKO O
BPOXAEHHOM 4YENoBEYECKOM MOBeAeHUN — u3beratb GonM, 3aHUMaTbCS CEKCOM, €CTb UMW YTO YrofiHO
elle — KOTOpoe MAW MpYU PasnuyYHbiX 0BCTOATENLCTBAX He caenanu AOMWHUPYIOLMM MO NpUYMHaM
mopanu. To e camoe OTHOCUTCSs, Aaxe B Gonee LUMPOKOM CMbICTe, K COuManbHO OGYCrnoBrneHHOMY
noBeaeHuto. [JoMMHMPOBaHWE Kak BPOXAEHHOrO, Tak U coLuansHo 0ByCroBMNEHHOrO NOBEAEHUS CaMO Mo
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cebe sABNseTCcs XxapakKTepuUcTMYecKMM noBedeHneM nogen. TakoBo 06bscHeHMe nogobHoro
COMpPOTUBINEHNST HA OCHOBE Moparnu. Hu ogHa 13 atux popm NoBefeHUs He MMEET aHarora y XMBOTHbIX;
HN B OOHOM M3 3TUX CIlydaeB MoparibHble OObSCHEHMS HEBO3MOXHO UCTONKOBATb Ha OCHOBE F€HOB MU
MUMOB. DTO poKOoBas oLwmMbKa Lienoro kracca Teopuii. Passe mor 6bl CcylecTBoBaTb reH JOMUHUPOBAHUS
Haj reHamu, ecrnim 4Yenosek 3axoTen Obl 3Toro? A couvanbHas 00yCrnoBNEHHOCTb, NOAAEPXMBatOLLAst
conpoTtumsnexHve? MoxeT bbITb, 3TO BO3MOXHO, HO NO-NPeXHeMy ocTtaeTca npobnema, cBa3aHHas C TeM,
Kak Mbl eblbupaem, 4ymo Oeslamb 8MEeCmO 3mMo20 U YTO Mbl MMEEM B BuAy, korga obbsacHsem cBoe
COMpOTUBIMEHNE, 3asIBNISASA, YTO Mbl MPOCTO MpaBbl U YTO NOBeAeHUe, NpeanucaHHOe HalLMMK reHaMmn unu
Hawmm obLLecTBOM B 3TOW CUTyauun, MPOCTO naryoHo.

OTN reHeTMyecKne Teopum MOXHO paccMaTpuBaTb kak ocobbiv criydan 6onee OGLUMPHONM YITOBKM;
KOTOpas OTpMLAET CMbICIT MOpanbHbIX CY)XOEHWA Ha OCHOBE TOro, YTO B AEWCTBUTENbHOCTU Mbl He
BblOMpaem CBOM OENCTBUSA — YTO CBOOOAHAsi BONsS — 3TO UNMO3US, HeCoBMecCTMMasi ¢ pmsmkon. Ho Ha
camMOM fere, kak Mbl Bugenu B rmaeBe 13, cBobogHas Bons cosmecmuma C OU3MKOW W BMOMHE
€CTEeCTBEHHO BMUCbIBAETCH B ONMUCAHHYIO MHOW CTPYKTYPY peanbHOCTU.

Ymunumapu3m Oblf1  paHHEW MNOMbITKOW O0bLEeaUHUTb MopalnbHble OOBSCHEHUS C  HAy4HbIM
MUPOBO33pEHNEM 4Yepe3 «MOoNe3HOCTb». 3AeCb «MONEe3HOCTb» OTOXAECTBNSAMAcCb C YerloBEYECKUM
cyacTbeM. [lenaTb MoparnbHbIi BbiOOp OblO pPaBHOLEHHO BbLIYUCIIEHMIO, Kakoe OelcTBue npuHeceT
bonble cyacTbd NGO NSt OAHOro YenoBeka (34ecCb Teopusi CTaHoBWMach Gonee HeonpeneneHHown),
nnéo ans «camoro 6onbwWoro» KonmuyecTBa nogen. PasnuyHble BepcuyM 3TOW TEOPpUW 3aMeHUnu
«yOOBONbLCTBME» UMW «NpednodyTeHne» Ha «cyactbe». Ecnm paccmatpuBath yTunutapmsm  Kak
OTpeyeHne OT pPaHHUX aBTOPUTAPHbLIX CUCTEM MOpanu, TO OH He SBMnsieTcs UCKModYeHnem. U1 B Tom
CMbICIe, YTO OH MPOCTO 3aluMLlaeT oTka3 OT AOrMbl U AEACTBME B COOTBETCTBUM C «NpearnoYyntaemony
Teopuen, KoTopasi BbbKua Nnocne pauuoHanbHON KPUTKKW, BCE NM0AN — YTURIMTapUCTbl. HO kak nonbiTka
pewnTb obCyxgaemylo 3gecb npobnemy, npobrnemMy OOBbACHEHMS CMbICria MOpanbHbIX CY)XOEHWIA, OH
TOXE COOEPXKWUT POKOBYIO OLUNOKY: MbI 8bibupaem ceou rpedrnoymeHus. B 4acTHOCTU, Mbl U3MeEHSeM
CBOM NpeanoyTeHNs U JaeM 3TOMYy MoparnbHoe obbscHeHne. Takoe 0ObsCHEHUE Hemb3s NepeBecTn Ha
A3blK yTunmMTapuama. CyllecTBYeT N OCHOBHOE, [NlaBHOE MNpeanoyvTeHne, KOTOpOe KOHTponmupyeT
N3MEHEeHNs1 Hawmx npegnoyTenHnn? Ecnm Obl Takoe npegnodTeHne CyLLeCcTBOBaso, TO ero HEBO3MOXHO
6bino Obl U3MEHUTb, U YTUNUTApM3M JerpagupoBan Obl, NPEBPATMBLUMCL B TFEHETUYECKYID TEeOoputo
MOparnu, ONMCaHHYo BbILLE.

Kak >xe Toraa moparsnbHble LLEHHOCTU OTHOCATCS K KOHKPETHOMY Hay4YHOMY MUPOBO33PEHMIO, KOTOPOE £
3almia B 3ToM KHUre? A mory, no KpawHelh mMepe, yTBepXgaTb, YTO HeT (yHOAMEHTarbHOro
npensaTcTBns ToMy, 4Tobbl ccopmynupoBaTb 3TO OTHoweHue. [lpobnema co Bcemu npeablayLivmMm
«HAYYHbIMU MMPOBO33PEHUAMM» 3aKrovanacb B WX WEpapXMYecKux OOBbACHUTENbHbIX CTPYKTypax.
TOYHO Tak e, kKaKk HEBO3MOXHO, B paMKax Takow CTPYKTYpbl, «4okasaTby» UCMUHHOCMb Hay4YHbIX TEOPUN,
HEeBO3MOXHO W pJdokasaTb rpasusibHocmb obpasa fdenctBui (MOTOMY 4TO, Kak Torga [okasaTb
NpaBuUibHOCTb CTPYKTYpbl B uUernom?). Kak A yxe ckasan, kaxgad W3 YeTblpex HuTen umeet
nepapxmyeckyto OBbACHUTENBHYIO CTPYKTYPY, HO CTPYKTypa pearnbHOCTM B LEeNOM BbIrMaguT uMHade.
MoaTtomMy 0B6bsACHEHME MoparbHbIX LEHHOCTEN Kak OOBbEKTMBHBIX KavyecTB (PM3N4ECKMX NPOLIECCOB He
HYXXHO NpupaBHMBaTb BblBEOEHWIO UX M3 Yero-nubo, gaxe B npuHumne. Tak xe, kak ¢ abCTpakTHbIMU
MaTeMaTUYECKUMN  KATeropmsiMM, BO3MOXHOCTb WM HEBO3MOXHOCTb  MOHMMaHUA  (PU3NYECKON
peanbHOCTM 6e3 NpUNMUCbIBaHUS pearnbHOCTU U TakuMm LEeHHOCTAM, ByaeT cBA3aHa C BKMagoM, KOTOPbIN
OHW AenaroT B 0ObsICHEHNE.

B sToM cBA3W MO3BOMbTE MHE MoKasaTb, YTO «UCXOA» B OBbIMHOM CMbICE — 9TO €AWHCTBEHHbLIN
cnocob cBA3n 06bACHEHWI pa3nuyHbiX HUTEN. [Jo cnux nop A paccMaTpuBar TOMbKO TO, YTO MOXHO Obino
Obl Ha3BaTb rpedckazameribHbIM UCX04oM. Hanpumep, Mbl BEpUM, YTO NpeAckasaHus TEOpMM IBOSHOLMM
fiorMyeckn cnepyloT M3 3aKOHOB (PM3WKWM, Oaxe HEeCMOTps Ha TO, YTO JokasaTb 3Ty CBSA3b MOXET
oKasaTbCsl TPYAHO C NO3MUMIA BblYMCHEeHUs. Ho Mbl He BepyM, YTO 06BSACHEHUS B TEOPUM 3BONIOLIMK Crie-
aylT n3 duankn. OgHako Hevepapxmyeckas OObACHWTENbHasd CTPYKTypa AoMnyckaeT BO3MOXHOCTb
06bsACHUTENBbHOMO ucxoda. [lonycTum, pagm gokasaTenbCTBa, YTO AAaHHOE MopanbHOe CyXXAEeHWE MOXHO
0OBACHUTL Kak MpaBuiibHOE B HEKOTOPOM Y3KOM YTUNUTaApHOM cMbicne. Hanpumep: «f xo4y 370; 3710
HWKOMY He MOBPeaAMT: 3HaYWUT, 3TO NpaBwUnbHO». HO 3TO CyxAeHue OAHaXAbl MOXET MpeBpaTUTbCA B
Bonpoc. A mor 6bl cnpocuTtb: «Cnedyem nu MHe XOTeTb 3Toro?» Unu: «JenctButensHoO nu A npas, YTo
3TO HMKOMY He MOBpPeauT?» — TaK Kak caMm BOMpOC O TOM, KOMY, MO MOEMY CYXAEHWUI0, «NOBPeanT» 3TO
OencTBMe, 3aBUCUT OT MoparbHbIX gonyLweHuni. Ecnn s 6yay cnokorHo cuaeTb B kpecne y cebs goma, 1o
3TO «MNOBPEeAUT» BCEM MoasM Ha 3emrne, KoTopble Mornu Obl M3Bneyb Monb3y, ecrnv Obl 8 BbllWen K
NMOMOr UM B TOT MOMEHT: 3TO TaKke «MOBpPeAuT» BCEM BOpaM, KOTOpble XOTenu Bbl yKpacTb MOW CTyn,
€eCnn TOMbKO S HEHaJOMro Kyaa-To BblAQy; M Tak Aanee. Ytobbl paspewwntb nogobHble BOMPOCHI, S
NPUBOXY AOMOSHUTENbHbIE TEOPUWM MOpanu, BKMOYaKLME HOBble OOBSACHEHUA MOen MopasbHOM
cuTyaumn. Korga Takoe OOBSICHEHME MOKaXeTCs YOAOBReTBOpUTEeNbHbIM, A Oyay 3aKcnepvMeHTanbHO
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ncnonb3oBaTb ero, YTobbl paccyanTb, YTO MPaBWUIIbHO, @ YTO HeT. Ho oObsiCHEHME, XOTS U BPEMEHHO
yOOBMETBOPUTENBHOE Af1Sl MEHSI, BCE e He NMOAHUMETCS HaZ YPOBHEM yTUNUTapusmMa.

WTak, gonycTum, 4TO KTO-TO CO34aeT OOy TEOPUIO O TaKMX OObsICHEHWsIX. [JonycTuMm, 4YTO B 3Ty
TEOPUIO BBOOAT TaKOE TMOHSITUE BbLICOKOTO YPOBHS, Kak «npaBa YenoBeka», W MNpeanosriokvMm, 4To
BBEZEHME 3TOro NOHATMS (4N AaHHOro Kracca MoparbHbIX NpobreM, NoAo6HbIX TOW, KOTOPYHO S TOSbKO
4yTO onucan) Bcerga GyaeT nopoxaatb HOBOe 0BbsCHEHMeE, pelualolee 3Ty npobremy B yTUIMTapHOM
cmbicne. Oanee, gonyctum, 4to ata Teopusi 06 oGbsCHEHUsIX cama no cebe ABnsieTcs 06bACHUTENLHOM
Teopueii. OHa C NOMOLLbIO Kakoro-TO ApYyroro HanpaBrieHusi obbsICHSEeT, MoYyeMmy aHanusMpoBaTb
npobnembl Ha OCHOBE MpaB 4denoBeka «y4we» (B YTUIMTAapHOM cMmbicne). Hanpumep, oHa morna Obl
0OBACHWUTL C MOMOLLBIO 3MMCTEMONOMMUN, NOYEMY MOXHO OXMAATb, YTO yBaXKEHWE MNpaB YenoBeka Oynet
cnocobcTBOBaTb POCTY 3HAHWSA, KOTOpoe camo no cebe sBnNsieTcs npeaBapuTerNbHbIM  YCIIOBUEM
peLleHns MmopanbHbIX Npobnem.

Ecnn ob6bsCHEHME KaXeTCsi XOPOLLMM, BO3MOXHO, 3Ta TEOpUS1 CTOUT TOro, YToObI ee npuHsanu. bonee
TOro, NOCKOJSIbKY BbIMUCIEHUST YTUNUTAPHBIX MOHATUA HEBO3MOXHO TPYAHbI, TOrda Kak aHanu3 cuTyauum
Ha OCHOBE MpaB YesloBeKa 3a4acTyl OCYLLECTBMM, BO3MOXHO, CTOMT MPEANnoYecTb aHanmn3 Ha OCHOBE
«npaB 4enoBekay NOON apyron onpeaeneHHon TeopMM O TOM, CKOJTbKO CHACTbS B KAKOM-TO KOHKPETHOM
aencteun. Ecnm 6bl Bce 9TO ObINO WMCTUHHO, MOHATUE «NpaB 4enoBeka» HEBO3MOXHO Obino Obl
Bblpa3nTb, AaXe B MPUHUUME, HAa OCHOBE «CYaCTbsl» — 3TO COBCEM He yTunuTapHoe noHsTve. Mol
MOXXEM Ha3BaTb €ro MoparbHbIM MOHATUEM. OTU NOHATUA CBA3aHbl Yepes ncxogsilee obbscHeHne, a He
yepes ncxopgsilee npenckasaHue.

A He 3awWMmWald UMEHHO 3TOT YacTHbIM MOXo4;, S MNPOCTO MoOKasbiBalw Ccrnocob OOBLEKTUBHOMO
CYyLLLeCTBOBaHMS MoparbHbIX LEHHOCTEN Yepe3 MX pofib B UCXOAsAWMX obbsicHeHusix. Ecnu Gbl Takoi
noaxon AeWcTBUTENbHO paboTan, To OH Obl 06bsCHMN Mopanb, Kak PasHOBUAHOCTb «MUCXOAALLEN
rMone3HoCTU».

Moao6HbIM 0Bpa3oM, «XyAOXKECTBEHHYH LIEHHOCTb» M ApYrme acTeTUdeckue NoHSATMS Bcerga Obino
CINOXHO OOBACHUTL OOBEKTUBHO. VX Takke 4acTo OOBACHST Kak NMPOM3BOSIbHbLIE YEPThbl KyNbTypbl UMK
Kak BPOXOEHHble NpeanoyTeHns. I cHoBa Mbl BUOUM, YTO 3TO COBCEM He 0bsi3aTenbHO Tak. Kak mopanb
OTHOCUTCSI K MOJIE3HOCTU, TaK M XyAOXECTBEHHas LLEHHOCTb MMeeT MeHee GrnaropogHoro, Ho Gonee
00BEKTMBHO OnpefeneHHoro ABorHuKa, HamepeHue. N onaTb, LEHHOCTb OCOOEHHOCTM HaMepPEHNsT MOX-
HO MOHATb TOMbKO B KOHTEKCTE AaHHOW Lenv npugyMaHHoro obbekta. Ho Mbl MoxxemM OOHapyXuTb, YTO
HEBO3MOXHO YCOBEpPLUEHCTBOBATb HaMepeHue, BKMYas B €ro KpUTepuMM XOPOLUMA 3CTETUYECKUMN
KpuTepun. [MoaobHble acTeTUyeckue KpUTepuM HEBO3MOXHO Obino Obl BbIYUCNUTL U3 KpUTEPUEB
HaMepeHnsi: OQHO M3 UX NPUMEHEHWU 3akntoyanocb Obl B YCOBEPLUEHCTBOBAHUM CaMUX KpUTEPUEB
HamepeHusi. OTHoLeHMe cHoBa ObiNoO Obl CBSA3aHO C OOBACHUTENbHLIM MCXO4OM. W XyooXecTBeHHas
LeHHOCTb, UNK1 KpacoTa, bbina 6bl pasHOBUAHOCTLIO UCX00SWEe20 HaMepPEeHUs].

UpeamepHasa yBepeHHOCTb Tunnepa B CBOEN CnocOOHOCTM Mpefcka3aTb MOTMBLI Nogen BOMM3u
OMera-ToukM npueena K ToOMy, YTO OH HEeOOOLEHUN BaXHOEe CneacTBME TEOpUM OMEra-TOYKM Ans ponu
pasyma B MynbtuBepce. OHO 3aknio4aeTcsa B TOM, YTO pa3yM HaxoauTCs TaM He TOMbKO AN TOro, YTobbl
ynpaBnaTe MU3NYECKUMU CODLITUSIMW B OFPOMHOM MacluTabe, HO U 4YTobbl BbIGUPaTb, YTO NPOM30RAET.
MmeHHO Mbl Oygem BbiOMpaTb KOHeL, BCeNeHHOW, kak ckasan [lonnep. JencTBuMTENbHO, B GOMbLUOK
cTteneHn Oypylime pasymHble MbICiM codepxam TO, YTO MNpou3ongeT, Mbo, B KOHLUE KOHLIOB, Bce
NMPOCTPAHCTBO W €ro COAEPXUMOE cmaHem KOMMbTepoM. B koHUe BceneHHast GygeT cocTosiTb
OyKBanbHO W3 pasyMHbIX MbICIIMTENbHBIX MpoueccoB. [ae-To BOMM3M JanbHEro KoHua 3TuX
MaTepunanmn3oBaHHbIX MbICNEN, MOXET ObiTb, NEXUT Bce PU3NYECKN BO3MOXHOE 3HAHWE, BbIpaXXEHHOE B
um3nyecknx Mmogensx.

MopankeHble U 3CTeTUYecKUe HaMepeHus, Kak K pe3ynbTaTbhl BCEX TaKMX HaMepeHwun, Takke
BbIpaXeHbl B 3TUX Mofensax. B camom gene, cywecTByeT nnm HeT oMera-todka Be3ae, rie ecTb 3HaHVE B
MynbTMBEpPCE (CMOXHOCTb 4epe3 MHOTME BCENEHHble), TaM [OOSKHbl ObiTb M dm3mdeckue cnepgbl
MOpPanbHOro 1 3CTETMYECKOTO PaCCYXAEHUS, ONPEAENMBLLIErNO, Kakoro poda 3agayv cosfarolwasi 3HaHue
CyWHOCTb BblOpana pewartb TaM. B 4acTHocTh, npexage 4em noboi OTpe3oK (hakTUYECKOro 3HaHMWS
MOXET CTaTb MOXOXWNM Yepes NMOoJiocy BCENTEHHbIX, MOparibHble U 3CTETUYECKNE CYXXOEHUS TOXE OOIMKHbI
cTaTb MOXOXUMM Yepe3 3TM BceneHHble. CrnepoBaTenbHO, TakMe CyXOEHWUst Takke cogepxaT
00bEKTMBHOE 3HaHMEe B (PU3MYECKOM CMbICfle, B CMbICre MynbTuMBepca. JTO oOnpasAbliBaeT
NCNONb30BaHNE 3NUCTEMOSIOTMYECKON TEPMUHOMOINM, KaK-TO: «3agavar», «peLleHne», «paccyxageHuey u
«3HaHMe», B 3TMKE M 3cTeTuke. Takum obpasom, ecnn 3TMka M 3CTeTuka BOOOLle COBMECTUMbI C
MUPOBO33pEHNEM, 3aluuLLIaeMbiM B 3TOW KHUrE, KpacoTa W MNpaBUNbHOCTb AOMMKHbI ObITb CTOMb Xe
OObEKTMBHBI, KaK HaydHasi unm marteMaTudeckast UCTUHA. M OHWM OOMKHbl co3daBaTbCs aHanormyHbIM
06pa3oM, Yepes rMnoTesbl U paumMoHanbHY KPUTUKY.
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Takum obpasom, Knte pe3oHHO ckasar, YTo «KpacoTa — 3TO UCTUHA, a UCTUHA — 3TO KpacoTay. JT0

He OOHO M TO e, HO 3TO OfHa W Ta Xe pPa3HoB8UAHOCMb, OHN OAMHAKOBO CO34at0TCA U HepaspbiBHO

cBsi3aHbl gpyr ¢ gpyrom. (Ho oH, 6e3ycnoBHO, 6bin BeCbMa Henpas, Koraa NpoAoiKUI «3TO BCE, YTO Bbl
3HaeTe Ha 3eMrne, 1 BCe, YTO BaM HY>XHO 3HaTby).

B cBoem 3HTy3na3me (B nepBoHavaribHOM cMbicnie 3Toro crnosa!) Tunnep npeHebper YacTblo ypoka
lMonnepa OTHOCUTENBLHO TOrO, Kak AOMKEH BbIMMSAAeTb POCT No3HaHWSA. Ecnn oMmera-Touka cyllecTsyeT 1
ecnv oHa OydeT cosgaHa Tak, Kak M3noxun Tunnep, TO NO3AHASA BCereHHas OeWCcTBUTENbHO OyaeT
COCTOSATb M3 BOMJIOLLEHHbBIX MbICNIEN HEMOCTUXKUMOW MYAPOCTU, TBOPYECTBA M abCOMOTHLIX vMcen. Ho
MbICITb — 9TO pelleHMe 3ada4y, a pelleHne 3agad O3HadaeT KOHKYpUpYlLWMe runoTesbl, OLWnbOKuM,
KPUTKKY, OMPOBEPXXEHNE M BO3BpaLleHne. BeposaTHo, 8 npedesie (KOTOPOro He OLYTUT HUKTO) B MOMEHT
KOHL|a BCENNEHHOM MOXHO ByaeT MOoHATb BCE, YTO MOHATHO. HO B KaXaoW KOHEYHOW TOYKe 3HAHUE Halumx
noToMKOB ByaeT nsobunosaTb owmnbkamn. VX 3HaHne byget Gonblue, rnybxe v wmpe, 4em Mbl MOXEM
NnpeAacTaBuTb, HO 1 MaclwTad nx oWNMBOK COOTBETCTBEHHO ByaeT TUTaHUYECKUM.

Kak 1 Mbl, OHM HUKOrAa He NO3HaT onpeAeneHHOCTb UNn PU3NYeckyro 6e30NacHOCTb, MOCKOMbKY MX
BbDKMBaHWe, Kak 1 Hawe, byaeT 3aBuceTb OT CO34aHNS UMW HEMNPepbIBHOrO NOTOKa HOBOro 3HaHusA. Ecnu
Y HUX, XOTS Bbl ogHaXadbl, HE NOMY4YUTCH OTKPbITb CNOCOD YBENUYEHUS CKOPOCTU BBIYUCIIEHNS U €MKOCTU
namsiT 3a MMELLEECS Y HUX BPEMS, ONpeaeneHHOe HEeYMOMMMbIM 3aKOHOM (P13MKM, HEGO ynageT Ha
HUX, N OHM MOMMBHYT. VIX KynbTypa NpeanonoXxutensHo byget MMpHoOW 1 6naroTBOPHOW, O KaKOW Mbl He
MOXeM Aaxe MeuyTaTb, HO OHa OTHIAb He OyaeT crnokorMHoW. OHa HavyHeTCH C peLleHUs OrpOMHbIX
npobnem u OygeT packanbiBaTbCs OT HEUCTOBbIX NPOTUBOpeuYMi. 1o 3TOM NpuUuYMHE KaxeTcs
HEBEPOSITHbIM, YTO ee YCMeLUHO MOXHO paccMaTpuBaThb Kak «4yenoseka». Ckopee 310 OyaeT orpomHoe
KONMYecTBO noaen, MHOroobpasHO B3aMMOOEWCTBYIOLMX HA MHOMMX YPOBHSAX. HO HE CHOCOGHbIX
npulimu K coenaweHuro. OHW ByaoyT roBopuTb B OAMH ronioc He Goree, YeM COBPEMEHHble y4YeHble Ha
nccnegoBaTenbCkoOM ceMuHape. [daxe korga OHM CnyvyamHO mpuayT K COrnalleHuio, OHWM 4acTto OyayT
owmnbatbCs, U MHOrMe WX OWWUBKN OCTaHYTCA HeucnpaBfieHHbIMWM MPOU3BOMBLHO AOMroe Bpems
(cybbekTnBHO). o TOM e camon NpUYMHE 3Ta KyrbTypa HUKOrAa He CTaHeT MopasibHO OQHOPOAHON. He
OyaeT HMYero CBATOro (elle 0gHO OTNNYME OT TPaAMLUMOHHON penurun!), 1 nogn NocTosHHO ByayT ocna-
puBaTb AOMYLUEHUs, KOTopble Apyrme man cuutaloT dyHAaMeHTanbHbIMU MOpanbHbIMU UCTUHAMM.
KoHeuHo, Mopanb, NOCKOMbKY OHa pearnbHa, NOCTWKMMA C MOMOLLLI0 METOAOB pasyma, a NoToOMy Kaxagoe
YacTHoe npoTuBopeune byget paspeweHo. Ho Ha cmeHy emy npwuayT criegywowme, gaxe 6onee
3axBaTblBaloLwne n yHaaMeHTanbHble NpotTueopeydns. MNogobHoe AncrapMoHNYHOE, HO NPOrpeccrBHOE
CKOMMeHWe 4acTUYHO COBMagarlmx coobwecTB BecbMa oTnuyaeTca oT bora, B koToporo BepsaT
penurMosHble niogu. Ho MMeHHO 3TO, unu gaxe Hekas CybkynbTypa BHYTPW 3TOrO, M BOCKPECUT Hac,
ecnu Tunnep He owmbaeTcs.

B cBeTe Bcex 00bEAUHAOLWMX WOEN, O KOTOPbIX S FOBOPWUII, KaK-TO: KBAHTOBOE BblYMCEHME,
3BOSOLMOHHASA 3MUCTEMOSOMMS U KOHLUENUUM MO3HaHMSA C MO3vuuin MynbTuMBepca. cBobogHas BONs U
BPEMS, — MHE KaXeTCHA ACHbIM, YTO COBPEMEHHas TEeHOEHUUs B HalleM BCceoObeMmoweM noHUMMaHum
peanbHOCTM MMEHHO TaKoBa, Ha Kakylo A Hagesancs, 6yayun pebeHkom. Halle 3HaHWe CTaHOBUTCS LWIMpe
n rnybxe, npuyem, Kak 9 oTmeTun B rnaese 1, rmybuHa nobexgaeT. Ho B 3TOM KHUre s NpeTeHoBan Ha
HeyTo Gonbluee. A 3awWmLLAn KOHKPETHOE €AWHOE MUPOBO33PEHME, OCHOBAHHOE Ha YeTbIpex HUTAX:
KBaHTOBOM (U3NKe BcerneHHon, anuctemonorum [lonnepa, Teopuu asonoumm [dapsuHa -[oykuHca u
YCUINIEHHOW BEPCUM TEOPUU YHMBEPCASIbHOrO BbIMMCNEHUA TbhlopuvHra. MHe KaxeTcsi, 4TO npwu
COBPEMEHHOM COCTOSIHMM HaLlero Hay4YHoOro 3HaHWsi MpUOEepXMBaTbCA TAKOro B3rMsiga «ECTECTBEHHOY.
OTO KOHCEpBATUBHLIN B3I, KOTOPbIA HE NpeasiaraeT HUKaKMX Nyratolwmx M3AMEHEHUA B HALUMX Jy4LInX
dyHAaMeHTanbHbIX OO6bACHEHUAX. 3HAYMT, OH OOIMKEH cTaTb OOLIENPUHATBHIM, TakUM, OTHOCUTESBbHO
KOTOPOro CyasaT O MPeAsrioXXeHHbIX HOBLUECTBAX. S 3almiiad MMEHHO Takylo ponb 3TOro B3rnsga. A He
HaJelCcb co3aaTh HOBYHO TPaguUUIo; s ganek ot aToro. Kak s yxxe ckasan, s cuuTato, 4To nopa AsuraTbCs
aanble. Ho Mbl MOXEM MEPENTU K Ny4dLLIMM TEOPUSAM TOMBKO TOrga, Korga BCepbe3 BOCMPUMEM fnyylune
M3 HaLIMX CYLLECTBYIOLUX TEOPUN, Kak OBBbACHEHUS Mupa.
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