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TIPEAVICAOBUE

OuepegHoit, maTelI cOOpHUK OMOAMOTEKN BpemeHu «Bpems u
gea0Bek (Uea0Bek B IIPOCTPAaHCTBe KOHIIENITYalbHBIX BpeMeH)»
MIPpOJOAKAeT 3asBACHHYIO TeMaTUKy MEeXAUCHUIIAVHAPHOTO M3yde-
Hua spemenn. OAHaKo, B OTAMYME OT HPeABIAYIIUX COOPHUKOB YHI-
BepCaAbHOIO COJep>KaHMs, B HACTOsAIeM COOpHUKEe JOMUHUPYET Iy-
MaHUTapPHBIA II0AX0J, YTO COOTBETCTBYeT Ha3BaHMIO.

Ilepsrnt pasaea coopumka — «®Puaocodusr», KOTOPHI cogep-
xut 11 crareii. Pazgea «Puaocodpus» OTKPHIBAETCS ABYMS CTaThIMU
A.M.3acaasckoro. Ileppas crares A.M.3acaasckoro ,Inmoresa Heoa-
HospemeHHOCTH. CyIIIecTsyeT Au MUP B JAHHBII MOMEHT BpeMeHM?"
IIOCBAIeHA aHAAU3y HEeOAHOBPEMEHHOCTHM I IIOMCKY OTBeTa Ha IIO-
CTaBAEHHBIN BOITpoc. YUnTareaio mpeacTouT pa3oOpaThCs, y4aa10Ch AN
»TO aBTOpYy? BO BTOpOII cTaThe A.M.3acaasckoro ,,TemniopaabHas MO-
AeAb pealbHOCTH " IIpeAAaraeTcs B KayecTse aAbTePHATUBLI TPaAULIN-
OHHOJ I€OMEeTPUYECKON MOJEeAM PeaabHOCTHU, OIMpaIOLIeNicsa Ha JC-
XOAHOe TIPeANOAOXKEeHNe O TOM, YTO BCE Cylllee ITIOMEIIeHO B IIpO-
CTpaHCTBe, TeMIIOpaAbHasi MOJeAb, COTAacCHO KOTOPOIl pedepeHToM
OOBeKTUBHOI peaabHOCTH, MPeAllIecTBYIONIell BceM HaIlliMM OLIyIIe-
HILAM, SBASIETCS AMHENHO YIIOPsSA0YeHHOe MHOXKEeCTBO — ITIOTOK CODBI-
TIIA, KOTOPBI MBI Ha3biBaeM Bpemenem.

Caegyromue uetsipe craTsy npunasdexar 10.B. Huxonosy [a
Bcero ux B cOopHuke 11:1Th. X./1.bopxec HerrpemenHo Harnmcaa OB Hece
"Bpemsa m IO.B.HukoHOB", a HaM TOABKO OCTaéTCs IOXKeAaTb eMy
AAABHeNIINX TBOPYECKMX ycrexos] (Ha ero paOOThI, HalMcCaHHBIE B
MEXAUCIUIIAMHAPHOM I0AX0Je, CTOUAO OBl 0OOpaTUTh BHUMaHMeE ac-
IMPaHTOB U coucKaTeAelt PrA0COPCKUX CelMalAbHOCTel, U, IIpexJe
BCero — oOywaromuxcs o crenuaassoctu “Teopus wkyivmypot™). B
IIepBOIl U3 YeTHIPEX cTaTell — ,.Bpems BUpTyaabHBIX peaabHOCTEN U
"anncucremsr” /lpsa I'ymnaesa® — paccMaTpuBaloTcsl B KOHTEKCTe KOH-
nennuii Hukoaast Hocosa, /bBa I'ymnaesa n ripeacraBaeHnii o KBaH-
TOBOI ITPUPOAE CO3HAHMsI CBOVCTBA BPEMEHU «IICHMXOAOTMYECKUX» U
TICMIXONATOAOTMYECKIX BUPTyaAbHBIX peaapHocTelt (BP) na mpumepe
aJKOToApHON  3aBucumocTi.  (BoobOmie-ro  aHTmCcmcrema 1Mo
A.Tymuaesy— 5To cOMaAbHO-TIOAUTHYECKAS CUCTeMa, CO34aHHAs T.H.
"pedpopmaropaMu” B Hallleil pallle U M3BeCTHas B MUpe KaK cucTema
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Eapnmaa —IlytnHa- MegsegeBa. A BOT KaKiM CTaTycoM OHa oOJaja-
€T. peaabHBIM UAM BUPTyalbHBIM?— pellaTh unuTareasM). Bo Bropoit
cratpe 10.B.Hmxonosa ,,.Bpemsa mo /Jxxony JanHy (BO3MOXHasl UH-
TepripeTanus)”“ — OOOCHOBBIBAETCS MBICAL O TOM, TOTO, 4TO />KOH
JaHH, 1Aen KOTOpOro BOILAOIaAM B CBOeM TBopuecTse Xopxe Jyuc
bopxec — u "cepOckuit bopxec” Muaopag Ilasua —, He yrnomunas B
CBOMX KHITaX O KBAHTOBOM MeXaHMKe, I10 CyTH, BILAOTHYIO IIOAOIIEA K
OPUIMHAABHOMY I'YMaHUTAapPHOMY IOHMMAHIIO BPeMeHU B KOHTEKCTe
MHOTOMMPOBOJ MHTepIIpeTaluy KBaHTOBOV MeXaHMKHU. B Tpernen
crarpe 10.B.Hukonosa ,,BpeM:1 B mm3oTunmaeckoM AMCKypce sBepeT-
TUKU® aBTOp, onupasich Ha runoTesy B.IL Pyanesa o cymecTBoBaHuu
IICHXOIAaTOAOTMYECKIX MUPOB, O4eHb yAauyHO IIPOBOAUT ODOCHOBaHIE
TOTO, YTO POAb IIM3OTUIIYIECKOTO AUCKYpCa B MCTOPUU KyABTYPBI
MOXKET OCHOBBHIBAThCS Ha KOHLIEIIINMM MHOTOMUPOBOJ MHTepIIpeTa-
UMY KBAHTOBOM MeXaHUKU B pOpMe DBepeTTUKN. B cBs3u ¢ uem aBTO-
POM paccMaTpUBAIOTCA BpeMeHHbIe CBOVICTBA HEKOTOPBIX IICKXOIaTo-
Aormyecknx cocrosHuit. Hakoner, yerseprast crarbs 10.B.Hukonosa
»Hea0kaapHOCTEL BO BpeMeHu B mpo3e Muaopaga [lapnya® nmomoamns-
eT camucok pabort, aHaauszupyomux teopuyectso M.Ilasuga. AsTop
MCXOAUT U3 TOTO, YTO K IIOHMMAaHUIO MHTEAAeKTYaabHOI IIpO3bl Mu-
aopaga IlaBuda MOXHO MOAOWTM C ITO3UIMI HAAWYMs KBAHTOBBIX
1AV KBaHTOBOITOAOOHBIX CBOVICTB OeCCO3HATeABHOTO ero ITepCOHaKell,
B YaCTHOCTY — HEAOKAaABHOCTH BO BPEMEHM «3allellA€HHBIX» COCTOS-
HII TICUXUKM 4eAoBeKa, a Takke 9(PQeKToB KBaHTOBOI TeaAeIopTa-
LI ¥ KBAHTOBOI ITPOTHOCTUKM.

Crarps IO.ILHlapanna ,,/lMHETHOCTh M HUKANIHOCTL OMOAei-
CKOM MCTOpMU™ MOCBsIeHa aHaAM3y KOHIIeNIINI BpeMeHN Ouo.aeri-
CKOI ucTopuu. ABTOp aHaausupyet BpeM: B Kanre Kunr.

3asepiraer pasgea cratbia A.A Iltomneasr u M.B.AuxymuHon
«"YrpasaeHne BpeMeHeM". B IIOMCKAX CMbICAA JKM3HI». B cTaThe ana-
AMBUPYETCS IPOLeCC YIPaBAeHIs BpeMeHeM ANMYHOCTU. ABTOPEI MC-
XOAAT U3 TOTO, YTO IpobaeMa yIIpaBAeHNsl BpeMeHeM UMeeT ABe CTO-
POHEIL a) rmouck Hauboaee dPPeKTUBHOIO MCIIOAb30BaHMS KaXKAOTO
OTAeABHOTO MOMeHTa BpeMeHN U D)IIONMCK CMBbICAa >XM3HU, KOTOPBI
IIpeBpamaeT BpeMs B IIPOCTPAHCTBO A5 CaMOpPeaAu3aluyl AMIHOCTIL.
CoraacHo asTopaM, BTOpas CTOPOHA SIBASETCS AOMUHUPYIOIIen. Jas
00OCHOBaHMSI CBOErO II04X0Ja OHM UCIOAB3YIOT UAeu ABIyCTUHA,
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A.A./leontreBa, 1 M.Xaiigerrepa. UtoOsl mpomaaOCTpupoBaTh A0C-
TaTOYHO CAOXKHBIV MaTepuas, B KadecTse IIPMMEPOB B CTaThe MCIIOAb-
3yIoTca pparmeHTHI 13 nponssedernit A.Kamio n I.Mapxkeca.

Bo BTopoMm pasaeae — «Hayka» — mmiecTs cTareii.

Msydyenne ¢peHoMmeHa BpeMeHM eCTeCTBO3HAHNEM B OCOOEHHO-
CTU U APYTVIMM YaCTHBIMM HayKaMM KpOMe pacCIIMpeHIs TOPU30HTa
BUJAEHUs MMOAHOTH bertiss Mmpa mosBoAseT moaAyInTh 0AHOCTOPOH-
HIe IIpeMMYyIecTBa 1epej TeM, KTO TaKIX McCAeJ0BaHNII He IIPOBO-
Aaut. ITpu Tpéx HeIpeMeHHBIX YCAOBMSIX: a) Y MICCAeJ0BaTeAs BpeMe-
HII JOAHO OBITh IIO3UTHMBHOE MUPOBO33peHne; 0) oOg3aTeAbHa aK-
KYyMYASILIVSI TEeMIIOPAAbHBIX 3HaHUI (C ITapaleAbHBIM yrAyOAeHueM
pedaexkcun BpeMeHM); B) UCIOAB30BAHUN TEMIIOPAABHBIX 3HAHUI B
TEXHWYECKMX VM TEeXHOAOTMYECKUX pa3paboTKax (C I0CAeAyIOMIuUM
CO3JaHMeM CIIeNMaAN3MpPOBAaHHOIO HAIIPaBAEHUS. MeMNOparvHble
MEXHOAOZULL).

Pasaea otxpoiBaerca paboroit C./.3aryckuHa ,,Bpems >xusau
Je/0BeKa U YCAOBUA aKTMBHOIO AOATOAETMA™ IIOCBsAIIeHa IpoDaeMe
CTapeHus M aKTMBHOTO AOATOAETVI dyeAoBeKa. ABTOp paccMaTpuBaeT
pob.eMy BpeMeH! B XM3HU Jel0BeKa, 0OOOOIIMB I 4aB CBOIO MHTep-
IpeTalNio MeXaHM3MOB CTapeHNs U YCAOBUI aKTUBHOIO A0ATOAETIIA.
B crarpe C./.3aryckun 3aTparusaeT 1 akTyaAbHYIO ceifdac mpobaemy
HawomexHorozutl. buonuveckue Mexanusmvl HAHOMEXHOAOZULL OblAU pas-
pabomarivt 6 xueoti npupode euje 3,5 MApd. Aem nazad. VIx neaecoobpasHO
JCII0AB30BaTh M celiyac AAsd CO3JaHMsI HOBBIX MaTepuaaos. Jeao B
TOM, YTO CTapeHMe puOOCOMBI, KOTopas o0aadaeT (PyHKUMEN HAHO-
KoHcmpykmopa u coopuijuka 0eAKo8 6 KAemke, OIpeAeAseTcs TeMIIOM
011010TMYECKOTO BpeMeHNM I DHepPreTMYecKoil SKOHOMUYIHOCTEIO.
Moaogas pubocoma paboTaeT HEDKOHOMUYIHO, HO OBICTPO, CTapast —
HSKOHOMIYHO, HO Me/eHHee U 3Ha9NUT C OIMOKaMIU PV OTKAOHEHUU
repnoja pUTMa CBepX AOIYCTUMOTIO aAmarnazoHa. OTcioda moreps yc-
tortunBoctu. CTapeHne 4eaoBeKa TOXKe oIlpejeaseTcs oOydeHMeM I
yBeAMdeHrieM SKOHOMUYHOCTH, OTCI0Aa CAeAyIOT yCAOBMA aKTUBHOTO
AOATOAETVS ¥ peKOMeHJallny, BKAIOUasl YMCTBEHHYIO U (PU3MIeCcKyIO
Harpy3KIL.

He B 0014y apyrum apropam cOOpHIUKa cAelyeT 0cO0O BBIAEAUTD
paborsr Cepresi /lbBoBuya 3aryckuHa, IIOCKOABKY XPOHOOMOAOTHe



oH 3aHuMaetcs ¢ 1959 roga. B 2007 roay eMy 3acay>keHHO HpuUCyX/e-
Ha MeXAyHapo/Has npemus bensenucra.

Cepreit /lpsoBrd 3aHMMaetcs aazepamu ¢ 1965r. On gecsats aer
paboraa c HobGeaesckum aaypearom 1o pusuxe A.M. IIpoxoposeim u
yMeeT COBMeCTHbIe C HUM IyOaukauum. EMy npuHajaexar miepsbie B
MUpe UCCAeJ0BaHNs 011000 BEKTOB DAEKTPOHHO30HAOBBIM PEHTIeHOC-
IeKTPaAbHBIM MUKPOaHAAU30M, ABa HOBBIX MeTO4a MHTepdepomer-
puM, HOBBIE METOABI MMKPOCIEKTOPO(POTOMETPUN, MUKPOKUHOAEH-
cumeTpuy, AnddepeHnnaapHoi mnoagporpadpum u auddepeHin-
aAbHON TepMoMeTpun. EMy Tak >ke NpuHaJJeXXaT HOBBIE MeTOABI,
HIpMUOOPHI U arIiapaTsl, He UMeIO[Ue aHaA0roB B MUpPe U 3allfuIIeH-
HBI€ MTaTeHTaMU, UCIoAb3yeMble yKke B 50 cTpanax u B Poccnu, nmero-
1€ OTHOIIEHNSI K MeAUIIUHE, CIIOPTY, SKOAOTUU U K CeAbCKOMY XO-
3a1cTBy. B menTpe Gmoxponorepamvm B.A. Bopucosa B Mockse (rae
C./l.3aryckuH sABAsIeTCs HAyYHBIM KOHCYABTaHTOM) pa3paboTaHO O1o-
yHIpaBieHre K OOBIMHOMY MeTOoZy (POTOAMHAMMYECKON Tepanuu U
IOAy4YeH aroIlTO3 KJAETOK OITyXOJeil MO3ra 3a C4eT JAOMOAHEHUs K
OOBIYHOMY CEepUITHOMY AasepHoMy ammapary (crout 14 Teic. g0aaa-
pos) 040ka Omoympasaenns (1 Teic. goaaapos). Ha xupyprugecknx
Aazepax 1ccAe0BaTeAbCKON IPYIIION 40Ka3aHo, 4To OMoylpaBieHne
3a CueT aBTOMAaTMYECKOrO y4yeTa PUTMOB KPOBEHAIIOAHEHMs! TKaHI,
3HAUNUT, PUTMOB TEILA0€MKOCTU M TeILAOIPOBOJHOCTH, yBeANIMBAET
M30MpPaTeAbHOCTh AGCTPYKIMM IMaTOAOTMYECKN M3MEHEHHBIX KAeTOK,
PaKOBBLIX, CHMOKAsl 30HY HEKpO3a ¥ TeIAOBOM JeHaTypaluu OKpy-
>Karomien 340poBoii TKaHU. /s IMPOTOHHOIO yCKOpuTeAs: OuOyIIpas-
AeHMe CIIoCOOHO CHU3UTDL DPQPEeKTUBHYIO ITA0THOCTh MOIITHOCTHU B pa-
3bl, 9TO 3HAUUT, YTO BMECTO (POKYCHPOBKM Ha Omyxoau 36 ITydKOB
IIPOTOHOB AOCTAaTOYHO OyJAeT B HECKOALKO pa3 MeHbIIle, UAU IIPU TOM
gycAe IYYKOB AOCTaTodHa OyJeT MeHbIlas MOIIHOCTL M, 3HA4mT,
CTOMMOCTh yCTAHOBKM OyJeT B HECKOABKO pa3 MeHbIe (9KOHOMILSA
AECATKI MUAAMOHOB 40A4apOB Ha Ka’KAOM arIiapare, KaKuX I11aHu-
PYeTcsl BBITYCTUTh HECKOABKO AECSTKOB TOABKO AAs HaIllell CTpaHEI).
Aaxe na Mapc Aememv HeAb3s 0e3 pearusayuu 06Yx namewmos
C.A.3azycxuna c AWM. I'puzopvesvim (sune-tipesngenT PAH u vaen
npesuanyma PAMH) no 6uoynpasasemomy arexkmpodopesy (koMm-
IeHcalus IoTeph KaAbllMsl Y KOCMOHABTOB I JAeYeHNe OCTeoIopo3a y
KeHIIUH U TIOKUABIX MY>KUIH) ¥ OMOyITpaBAseMOro ITHeBMoMaccaska
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(a4 KOMITEHCALIM AMHAMMYECKON KOMIIOHEHTHI BEHO3HOTO 3aCTOs
npu HeBecoMoCTH, "UmOmc" KOMIIEHCHpPYeT TOABKO CTaTMYEeCcKyIO
KOMIIOHEHTY, U AAs A€YeHNSI XPOHUYECKOI BEeHO3HOM HeA0CTaTOYHO-
ctu 1 TpoMOopaeduTa y GOABHBIX AI0A€T1).

MoxxHO cKa3aTh, 9TO MyOAMKyeMble B cOOpHIKe (CTaThs B pasje-
ae «Hayxa» u coopruk u3 14 mpoektos B pasgeae «IIpakTiaeckoe
NpUMeHeHNe TeMIIOPaAbHbIX 3HAHMII») ABASIOTCA IPOAOAKEeHeM
LMK/ eTo paboT, KOTOPLIe OH CaM BpeMsl OT BpeMeHM IOABITOXIBaeT
B BUJe AO0KAaJ0B Ha KOH(pepeHIUsX, Ha IpUMep, Ha IIPOIII0TOAHeN
KPBIMCKOIA

«PUTMBI ®A30BLIX 304b-T'EAb ITEPEXOA0B B KAETKE,
YCAOBUSI BUOPE3OHAHCA U YCTOMYMBOCTU K BHEIII-
HIIM BO3AEMICTBUSIM»

da3oBrIe 304b-TeAb IIePeXOAbl A€XKaT B OCHOBE BCEX BUAOB BHYT-
PUKACTOUHBIX ABVKEHUIL. MeTojgaMu KOAMYIeCTBeHHOM MUKPOCKOIINAN
B TeJe HellpoHa, B TAMAABHBIX KAETKAaX M30AMPOBAHHOTO MeXaHOpe-
LIeIITOpa PEeYHOIo paka M B KAeTKaX OYKKa/AbHOTO DIIMTeANS] HaMU 3a-
perucTpupoBaHbl MeXaHMJdeckue KoAeDaH!s Pa3AMYHBIX BHYTPUKAE-
TOYHBIX CTPYKTYP M MX y4acTKOB B AmanasoHe rnepnuogos ot 100 mxc
40 roja. JuCKpeTHbIN CIIeKTP DTUX KOAeDaHMII C ITOCTOSAHHO Bapbu-
pYyOLIMMU IIepUOAaMM COOTBETCTBYeT, B JaCTHOCTU, ITyMaHOBCKIAM
gactoraM, Pc Koae06aHMAM, OKOA0YaCOBBIM, OKOAOCYTOUHBEIM U CE30H-
HBIM PUTMaM COAHEUHOI akTusHOCTHU. V3sMeHeHne PpyHKIIMOHAALHOTO
COCTOSIHMS KAETOK M HapyIleHUs UX MeTaboAMu3Ma COIPOBOXKAAAUCE
M3MEeHeHN’eM IIapaMeTPOB DTUX PUTMOB U COOTHOIIEHMS CPeiHMX
3HaYeHUII B MepapXuu UX nepuogos. Anaaormuno tecram Ilnkkapau,
KOAA0UAHbBIE M3MEHEHUsl B JKMBOI KJeTKe OKa3aAUCh YpPe3BBIYaiiHO
JyBCTBUTEABHBIMU K MHOTOYACTOTHBIM (PU3MUYECKUM BO3AEVICTBISIM.
Hamnboab1m1ast 4yBCTBUTEABHOCTD C YBeAUYeHNeM 3048 OTHOCUTEeALHO
reas oOHapy>KeHa Ipy MHEPPaKPaCHOM Aa3epHOM BO3AEMCTBUM Ha
KJAETKY C aMILAUTYAHOI MOAYyAsLIMeN U3AydeHus: ee OMOpUTMaMIU.
Aas1 KAeTOK OYKKaAbHOIO SIIUTEANS Aa3epHOe BO3AeNCTBUE Ha IIeKy
IIPOBOAMAN A0 U3BAEUEHMs HTUX KAETOK B pUTMaX TpeMopa, IIyAbca U
AbIXaHMs dyesoBeka. /s HelfpoHa paka TakKe MCI0Ab30BaAl MHOIO-
JaCTOTHYIO MOAYASILIMIO C MHBAPMAHTHBIM COOTHOIIEHMEM IIePUOoAOB
pUTMOB 9TOM KAeTK!. OZHOIaCTOTHEIE BO3AEMCTBIS JaXKe C 4aCTOTOIA,
paBHOII cpeaHeMY IIepuOoJy Ha agpecyeMoM YpPOBHe, ObLaAn He dPdek-
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TUBHBI MAM TpeDOBaAM 3Ha4MTEeAbHO OOAbIIelt nHTeHcuBHOCTN. OHI
AeMII$UPOBaAVICh Ha BHIIIE U HIDKE AeXKaIUX MepapXMIecKnX ypos-
HAX KAeTKM. VIHTerpaabHas I1eA0CTHOCTh OMOCHCTEM OOBACHIET UX
BBICOKYIO ITOMEXOYCTOMYMBOCTL K CAy4YallHBIM MAM OAHOYaCTOTHBIM
BO3AelicTBIAIM. 1loayueHHBIe gaHHBIE TO3BOASIOT MHTEPIIPEeTUPOBATh
O1Ope3oHaHC KakK sABJAeHIe MHOTOYaCcTHOIO IapalleAbHOrO pe3oHaHC-
HOTO 3axBaTa. 110400HO akKOpAy B Pa3HBIX OKTaBaXx, IyBCTBUTEABLHOCTD
OumocmcTeMsl K cBepXcaaOBIM BO3AEVICTBISIM OIIpejeAseTcsl He Maru-
9JecKMMI 4YacTOTaMM, a COOTBETCTBMeM IX HaOopa mepapxum O610-
PUTMOB, MMEIOIINX CTPYKTYpPy, 0AM3KyI0 K ¢paxraapHON. Toapko
aBTOMaTM4ecKas CHMHXPOHM3AIU Aa3epHOIO MAM APYTUX BHEIIHMX
BO3AeVICTBUII C (pazaMM yBeAMIeHMs DHepreTM4ecKOro oOMeHa pUT-
MOB DHeprooOecriedeHNsT OTBETHBIX peakIuil I03BoAsda CTabMABHO
yBeANINTDh OMOCHHTE3 U codep>KaHNe OelKa B KAeTKe, BO30yANMOCTb
HellpoHa U BhIpabaThIBaTh BpEMEHHYIO CBA3b Ha IPeXKJe MOAIIOpOro-
BpIe QpU3MIecKre Bo3AericTerA. Ha yposHe opraHmaMa A4s1 BO3AeVCT-
B B (pasax yBeAMdeHMs KpOBEHAIIOAHEHII TKaHU, B PUTMaXx ITyAbca
U ABIXaHMS HaMI pa3paboTaHbl METOAbI OMOYITpaBAsIeMOll XpOHO(pU-
suoreparmy. OHM 130MpaTeAbHO YCUAMBAIOT BOCCTAaHOBUTEALHBIE
OMOCHHTeTHYecKIe IIPOIeccH, He pacKadmBas IapaMeTpsl ToMeocTa-
31ca, a HOpMaAM3ys MX 3a C4eT aBTOMATMYeCKOIo ydeTa MCXOAHOTO
COCTOSIHISI KAETOK U TKaHM COTAAacOBAHO CO BCEM CIIEKTPOM PUTMOB
MUKPOLUPKYASIIIUN KPOBIL.

I'mcrepesncHast 3aBMICMMOCTD 301b-Tedb II€PeXOJ0B OT KOHIIeH-
Tpauuy KaAbIlUsl B IIUTO301€ OODBACHIET SIBA€HI CyMMAaIIMI CBEepX-
CAa0bIX BHEIIHMX BO3AENCTBUII M TPUITEPHEI XapakTep peakLuii
KaeTkn. IIpy mepexoge reast B 3045 IOTAOIIAETCS DHEPIUS TEILAOBOI
AVICCUITALIUI Pa3AMYHBIX aKLENITOPOB BHEIIHMX BO3AENCTBUI, a P
repexoJe 3045 B reab BBIAEASETCA DHEPINs B BUAE DAEKTPOMAarHmT-
HBIX ¥ aKyCTMYeCKMX M3Ay4eHUll, KOTOpble SIBASIOTCS DBOAIOIIVIOHHO
Hanboaee APEeBHUM CIIOCOOOM BHYTPMKAETOYHBIX M MEKK/AETOYHBIX
nHpopMaIMOHHEIX cBs3eil. [lapameTpsr puTMOB (PasoBLIX 304b-T€Ab
IIepexXoA0B 3aBUCAT OT XUMUYecKoro okpyxxenus, pH, ADK n crpyk-
TYPBI BOABI B OKPY>KEHIUM KOAAOMAHBIX MUIIeAA. 30Ab-TeAb IIepexossl
SABASIOTC HamOo/Aee MOIIHBIM (PaKTOPOM M3MEHEeHNs JA0KaABHOI
KOHIIEHTpauM KaAbLMs B IIUTO30/1€ UM HallpPaBAeHHOCTU MHTeTpadb-
HOJI peaKIM KAeTKI depe3 CHCTeMY BTOPUIHBIX IIOCPeJHIIKOB.
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buocncremnr 64arogaps 0M0A0IMYeCKON MaMATU U OIlepeXKaro-
IIEr0 OTPa’keHMs M3MEHEHMII BHEIIHell CpeAbl FeHeTUIeCK) 3aKperl-
AS10T OMOPUTMEI 304b-TeAb IepPeXoA0B, COOTBETCTBYIONIUE ITPUBLIU-
HBIM A5 AQHHBIX OMOCHCTeM PUTMaM BHEIIHeil cpeAbl. DT OMOpuT-
MBI ODecIieuynBaloT yepejoBaHMe aKTWBHONM U IIaCCUMBHOM CTpaTerui
aganraruy. OHI ITO3BOAIOT OMocycTeMaM B (pasax AepuIlNTa BHEI-
Hell SHepIuy MNPerMYIIeCTBeHHO MMHUMM3UPOBATh SHEPro3aTpaTsl
Ha peryAanuio, a B ¢pasaX BPeMEeHHOTO M30BITKAa BHEIIHEero II0TOKa
SHEPIMM MaKCUMaAbHO €ro ICIIOAb30BaTh IIPEMMYINEeCTBeHHO Ha
$ynxmo u pasmHOXeHmne (pemapanmio). VicuesHoBeHMe BO BpeMs
MarHUTHEBIX Oyph Pec K0ae6annii HapyIaeT AMHAMIYECKII CTePEeOTHIT
OMOCHCTEMEL. Ilpu cHM>KeHHON rOMeoCTaTMYecKOV MOIITHOCTU (Cep-
AEJIHO-COCYAUCThIe 3a001€BaHMsA) HeT CMBICAA MICKATh 3alUTHEIE DK-
paHbL. 3aIuTON U MPOPUAAKTUKON MOXET CAYXUTh OMoynpasase-
Masi XpOHO(PU3MOTepaII»

Bropas craTes pasaeaa — cratbs I1.A.3ubIKuHa «HenspeaHHbIN
mup H.A . Kosbipesa» — B KOTOpOI IIpeaaaraercs (CTOAb 40ATOXKAAaH-
Has) pabodasi IMIIOTe3a CyITHOCTY BpeMeH! (OHa OObsICHSIeT ero
$usnueckyio npupoay) B Kornuenmm KoseIpeBa — HeCOMHEHHO,
ropagyer I0CcAe40BaTeAell ¥ CTOPOHHMKOB ITPUYMHHON MEeXaHMKI
H.A Kosspipesa, HO TakKe, BO3MO>KHO, BBI3OBET BOAHY KPUTUKM IIPO-
TUBHMKOB JaHHOTro HarpasaeHusi. Co cBOeil CTOPOHEI, IpejJaraio
BCeM >KeJaloIIMM BhICKa3aTh CBOE MHeHUe O padodeil IMIIOTe3e
I A.3npIKMHA — U pe3yAbTaThl 3a09HO AUCKYCCHU OITyOAMKOBATh Ha
CTpaHMIIaX CAeyIOIero BLIITycKa COOpHMKA.

B Tperneit crathe pasgeaa - cratbe A.B.Koporkosa n
B.C.Uypakosa ,,CeMnmepHas mapagurma: HOBBINI IOAXOJ K peaab-
HOMY U3Y4YeHMIO TpaBUTallUI 1 €€ CBI3M CO BpeMeHeM» pacCMaTpu-
BAeTCsl BO3MOKHOCTh M3MEHEeHI s KOHLIENTyaAbHOIO IM0AX04a K U3Y-
YeHMIO B paMKaX CeMUMEpPHON IIapajiUIMbl PeaAbHOIO M3YYeHNS
IpaBUTALMM — ¥ BO3MOXKHOCTh P€aAbHOTO BBISBACHIS CBA3Y BpeMe-
HI U TPaBUTAIUL.

Uesépras cratbs pasgesa «CTpesa BpeMeHM U DKOJOTMYECKUE
mukas» npuHagaexxut B.JALIloaemyky. CraTes mpogoa’kaeT ITMKA
paboT aBTOpa IO A4aHHOI TeMaTtuke. B crarbe aHaAM3UPYIOTCS OCHOB-
Hple ITp0OJeMbl BpeMeH) HKOHOMMYECKMX CUCTeM U JaeTcs oIpeje-
AeHNe BpeMeHM; pacCMaTpUBAIOTCA I104X0AbI K (POPMUPOBAHUIO KOH-
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CTPYKIJMOHHOTO BpeMeHM, KOTOpoe OasMpyeTcsi Ha HEOOXOAUMOCTU
OTKa3a OT abCOAIOTHOTO MaTremMaTudeckoro spemennu V.HrioTona, uto
AO/AKHO II0 MBICAV aBTOpa, IT03BOANUTH (POPMUPOBATh CTpeAy Bpeme-
HIJ OpTaHM3aliuM, T.e. BO3MOXKHOCTH ee pasBUTI. DTO CBA3aHO C pac-
Ipeje/eHreM BpeMeH! Ha TPU CAOs: IPOIILIoe — aKKyMyANPYIOIIye-
Cs1 B apXMBHOI AOKyMEHTalMI M TOTOBOM IMPOAYKILIMM, HACTOsIIee —
OusHecC mporeccs 1 Oyayliee — MHBECTUIINY VI MHHOBAIIMOHHBIN Me-
XaHM3M. B TO >ke BpeMm:I, OTMeuaeT aBTOp, B PKOHOMUKE CYIIIeCTBYIOT
DKOHOMIYECKIEe LIMKABI, T.€. IeproANIecKoe ITOBTOpeHe IIPOIIeCCoB.
BosHmKaeT kakyIeecs IpOTHBOpedrie MeXXAYy PasBUTHEM M €TO OT-
CyTCcTBMEM B IIuKJAe. Ha camoM gese mukaAmdeckoe pasBuUTVe ITOBTO-
psieTcst Ha 6oee BLICOKOM YPOBHe, KOTopoe (OopMUpPYeTCs Ha TpeThell
¢ase nukaa Oaarogaps HaAMYIMIO IIepHOJa aKTMBHONM MHHOBAIVIOH-
HOM  A@ATeABHOCTU, OTpaKalOLIencs B  CUCTeMe  TeXHUKO-
DKOHOMMYECKIX ITOKa3aTeAelr.

ITlaras crates — crathsas H.A.IloraeHko «/lMHIBMCTMYECKNE acTIeK-
TBI KOHIIENTyaA3aluy BO3pacTa JeAoBeKa». B Hell Ha maTepmaae
PYCCKOTO, aHIAMIICKOTO ¥ (PPaHITy3CKOTO S3BIKOB aHAAM3NUPYETCs
¢popmaabHO-cOJep>KaTeabHasl CTPYKTypa TeMaTM4ecKOI TIPYIIIBI
BO3PACT. IlpeanpuHATHII aBTOPOM COJAep>KaTeAbHbI aHAAU3 Te-
3ayPYCHBIX M TOJAKOBBLIX CJAOBapell AeMOHCTpUPYeT MHOroQpopMeH-
HOCTb, CAOXKHO€ CTPYKTYpHOe, KadyeCTBeHHOe J KOAMYeCTBeHHOe
MHOTrooOpa3sye BO3PacTHBIX peaanil, IpeACTaBA€HHBIX CeMaHTVKOI
SI3BIKOBBIX €AVHMIL. Bospacmivie uikarbt B 9TOM OTHOLIEHUM SIBASIOTCS
0AHOI 13 GOpPM, C IIOMOIIBIO KOTOPBIX BO3PacT IpeACTaBAeH B KOH-
LIeNTyaABHBIX CTPYKTypaX CONMAABHBIX MHCTUTYTOB KaK KOMIIOHEHT
UHCMUMYYUOHAADHOZO 6peMEHU.

Pazgea sapepimaer cratbs M.II. YUepnbimesoit «OcobenHoctu
BpeMeHHBIX IIPOIIeCCOB B KMBBIX OpTaHM3Max». ABTOPOM IIOKa3aHo,
9YTO KaK pedepeHThl BpeMeHM U KOMIIOHEHT BPeMEHHON CTPYKTYpPBI
opraHm3Ma BpeMeHHbIe IpoIecchl 001alaioT PsAOM CBOMCTB, OTAN-
JaIOIMX OMOCKHCTEMBI OT CMCTEM, COCTOSIIMX M3 KOCHOTO BeIllecTBa.
Cpeau HUX: HaAN4YVIe aCUMMeTPUI 4451 TaKUX BpeMeHHBIX ITPOIIeccoB
KaK «CTpe/la BpeMeHI» OHTOreHe3a, MOHO(a3HbIe IIPOIIeCCH ¥ TeH-
AEHIINM, COIIPsIKeHVe TepMOAMHAMITIeCK! pa3ANYHBIX acIMMeTpud-
HBIX Y CUMMETPUYHBIX (LIMKABI, PUTMBI) IIPOLIECCOB, a TAKXKe TOMeo-
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cTaTHyeckas peryasuus Set point ®HAOTeHHOTro BpeMeHM OpraHM3Ma.
PaccmaTpmBaioTcst @€ KOHKpeTHbIE MeXaHU3MBL.

B Tperhem pasaese «IIpakTmdeckoe mpuMeHeHUe TeMIIO-
paabHbBIX 3HaHMI» Ae padboter: C./.3arycknna u 10.B.Hukonosa.

Pabora C./1.3arycknna — ,,KoMriaekc MeToA0B 1 yCTPOICTB XPO-
HOAMArHOCTUKM ¥ OMOYIIpaBAsSeMOoii XpOHOPU3UOTepaInu A4 0340-
poBaeHns, TpOoPUAAKTUKY, AeUeHNsi U 0OecIIedeHNsl aKTUBHOTO A04-
roaeTus" mpeacrasasger co0oi cOOpHMK 13 14 IIPOEKTOB IO IPaKTu-
9eCKOll peaan3alny AOCTVKeHUI XPOHOOMOAOTUN. 3aKAI0UUTeAbHAs
craths pasgeaa — crarba 10.B.Hukonosa ,,Bpemennsie sakoHomepHO-
CTU CTAaHOBAEHMUS PEMUCCUI aAKOTOABHOM 3aBUCUMOCTI " ITOCBAIIeHA
AOKa3aTeAbCTBY TOTO, YTO AMHAMMKa KOD(PPUIIMEHTa acuMMeTpuu
KpOBOCHaOKeHMs moAymapuii roaosHoro mosra (Ka) mpu mposege-
HUM (PYHKITMOHAABHEIX ITPOO C 3aIlaxoM aAKOroaAs oIlpejeasieT II0-
CAe/0BaTeALHOCTD IIePMOAOB B IIPOIecce CTAHOBACHIUSA PEMICCUN de-
AOBEKa C aAKOTOABHOM 3aBUCUMOCTBIO KaK JAMHAMUKM DTaHOA-
3aBUCHMOII BOAHOBON (PYHKIIMOHA/ABHON CAMOOPTaHU3YIOIIeNCs CIUC-
TeMBbI, UCIIOAB3YIOIIell BpeMeHHO psa PuboHauun ¢ 1[eAbI0 OITUMM-
3aIMy COCTOSIHUA (B IIPAKTUYECKUX LIeAAX).

3apepIraior cOOpHUK aBTOpedeparThl CTaTell U cBeAeHus 00
aBTOpax.
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Pasaea | ®uaocoPpusn

YAK 115
© A.M.3acaasckuii, 2008

I'MIIOTE3A HEOAHOBPEMEHHOCTMN.
CYIIECTBYET A MUP B AAHHLIM MOMEHT
BPEMEHN?

Kakoit cMpIca MBI BKAaAbIBa€M B TaKlie NPeAA0KeHI s Hall MUpP
B AQHHBI/I MOMEHT BPE€MEHN; BPEMEHHOI Cpe3 AeCTBUTEeABHOCTH; CO-

orrrus A b , IPOM3OIILAN OAHOBPEMEHHO B TOUKaX A.B Ppusn-
9YEeCKOIo MPOCTPaHCTBa?

Jeao B TOM, YTO HeT crroco0a DKCIIePUMEHTaAbHO YOeAMUThCs B
OAHOBPEMEHHOCTU ABYX COOBITUIA. /OITyCcTUM, BaM IIOPYIMAN U3IOTO-
BUTD IIPUOOP 4451 PeTUCTpauyy O4HOBpeMeHHBIX cOObITHIi. C 4ero Bbl
HayHéTe pabory? Ckopee Bcero, morpeOyeTe, YTOOBI BaM COOOIINAN
TOT MMHIMAABHBIV ITPOMEXXYTOK BpEMEH! MeXXAY COOBITMAMM, IIpU
KOTOPOM MX MOXHO CYUmMams OAHOBPeMEeHHBIMU. JApYyTUMU CAOBaMI,
Ka>K bl TpUOOpP MMeeT OrpaHNYeHHYIO Pa3pellaionlyio CIIoOCOOHOCTD
B OTHOILIEHUN Pa3ANJIeHUs ITPOMEXYTKa BPeMeHU MeXAYy COOBITH-
mu. Ho MosxeT ObITh MMeeTcsl BO3MOXKHOCTL XOTSI OBl TeOpeTHuecKn
IIOCTPOUTD TaKOM P14 MPUOOPOB C aCMMIITOTUIECKU BO3pacTaloIen
9yBCTBUTEABHOCTLIO, KOTOPEIIL OBI B IIpejeae MOT CTPeMUTBCS K peru-
CTpaluy HyA€BOIO IIPOMEXXYTKa BpeMeHI MeXAY COOBITUIMN?

Aas M3MepeHus Maloro IPOMEXYyTKa BpeMeHU T HeOOXOAUM
9TaJAOHHBIN OCIUAASTOP C Y4acTOTOM Iepexoa MeX/Ay KBaHTOBLIMM

YPOBHAMU €ro (PUKCMPOBAHHBIX COCTOSHMII V 22> —. DTOI 4YacToTe
T

IIepexoA0B  COOTBETCTBYeT  DHEpPTHUA E=hv> —, Tae
T

=27
h — 6, 619 : 10 sprecex — mocrostHHasl Ilaamka. Caegosa-
TeABHO, XOTs mocTosiHHas I11aHKa 1 oueHb MaZeHbKasl BeANUYMHA, TeEM
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He MeHee, A pervucTpalny HyAeBOro IIPOMeKyTKa BpeMeHI MeXAY
cobprruamu T —> 0 roTpedyeTcss OecKOHeYHO OoAbIlas DHepPTILI
E — . A 910 osnauaer, uro aas paboTEl KaKOro-TO M3 MPUOOPOB
HaIIIero aCMMIITOTIYECKOIO psiga IOTpeOyeTcs dHepTws Bcell Beceaen-
HOI1, B TOM 4lCJe I Ta, KOTopas HeoOXoauMa 4451 TOTO, YTOOBI COOBI-
TUs Opom3oman. Tak 4To HaM IpuAETcs BRIOMpATh — An00 yOexkaa-
eMCsl B TOM, 4TO COOBITUSA IIPOM3OIIAN B IPMHINIIE, IIYCTh Ja’ke B
HeN3BEeCTHOI HaM I10C/Ae0BaTeAbHOCTH, AM0O0 M3MepsAeM IIPOMEXKY-
TOK BpeMeHU MeXAy COOBITVSIMM, KOTOpble HMKOT4a He ITPOMCXOAM-
An. ABCypAHOCTb BTOPOTO BapyaHTa 34eCh O9eBIAHa.

Teopus oTHOCHMTEABHOCTM DIHINTEIHA OTpUIlAaeT aOCOAIOTHYIO
oaHOBpeMeHHOCTh. Ho oTHOCHMTeAbHas O4HOBPEMEeHHOCTh COOBITMIA,
KOTOpasl MpUHUMAaeTcs a Priori, IpuBOAUT K IapajOKCaAbHBIM BBIBO-
AaM OTHOCUTEABHO peaAbHOCTH TOIO HPOCTPAHCTBA, KOTOPOE MbI Ha-
3piBaeM (pusmdeckuM. Jas IOCTpOeHUs TeOPUM OTHOCUTeABHOCTU
DIHIITeNHY TTOTPeDOBaA0Ch BBECTU IIOHATHE TBEPAOTO Teaa (CTepk-
HsT), ITpeAIIecTByIolee IOHATUIO ITPOCTPAHCTBa, O YéM OH caM TOBO-
purt B [1]. ITpocTpaHCTBO, HEITOABM>KHOE OTHOCUTEABHO BHIOPAaHHOTO
HabAI0AaTeAs, MOXKHO IPeACTaBUTh B BAE MHOXKECTBA TOYEK, COeAM-
HEHHBIX APYT C APYTOM STUMI CAMBIMU CTEP>KHSAMMU. /AVHBI CTep>K-
Hell yKa3bIBaIOT PACcCTOSHMS MeXXAy Todkamu. Ho 4o ecTs npocrpan-
CTBEHHOE PaCCTOSHIE MEXAY TOYKaMIU HEIIOABVMKHOIO OTHOCUTEABHO
HabAI0AaTeAs IIPOCTPaHCTBa COOBITUI CIIeMaAbHON TeOPUU OTHOCK-
TeAbHOCTU? DTO UHTEpPBAA MEXAY ABYMS OJHOBPEMEHHBIMI COObI-
TUSAMU, TPOU3OIIEAINNMI B pacCMaTpMBaeMBbIX TOukax. Vsmepnrs
€ro HEeBO3MOXKHO BCA€ACTBME KOHEYHOM BEAMYMHBI CKOPOCTM CBETa

C= 3 : 108 M/cek. ITpu uém 3aech cBeT, ckakeTe Bbl. B HertoABIK-
HOM OTHOCUTEABHO MEH: IIPOCTPAHCTBE MOXXHO M3MEPUTh PaCCTOsI-
HIe C IIOMOIIBIO HTAaAOHHOTO CTEPKHS (CKAAaAHOM MeTp, pyJAeTKa U
T.IL). /JaBaiiTe paccCMOTpUM 3Ty IIpOLeaypy HoApoOHee. Jomycrum,
MBI coDupaeMcst 3apuKCHUpoBaTh B IIPOCTPaHCTBe TOuKy B, orcros-
myio or Touku A Ha paccrosiHuu, pasHoM aamHe L srazonnoro
crepxust. AAs TOro HeOOXOAMMO 3aKpeIlNUTh OAVH KOHeIl Halllero
crep>kHst B Touke A 1 yOeAnThCs B 9TOM, HaX0ACh Yy APYTOro KOHIIA
crepxHs. Kak »10 caeaars? Ja, oyeHb IIPOCTO — CO34aTh ycuAue Ha
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KOHIIe CTep>KHsI B Touke B u orytuts conporusaenne. Ho B ToM-T0 1
A€/0, 4TO HTO O3HAYAET [10CAATh CUTHAA U3 KOHIIA CTepXHs B B mpo-
TUBOITOAOXHBIN KOHeIl ¥ 3apUKCUPOBATh MOMEHT IIOCTYILAEHMS OT-
PaskK€HHOTO CUTHaAa. A CUTHAAbI, COTAaCHO IPMHINITY OTHOCUTEABHO-
CTy DVHINTeIHA MOTYT PacIpOCTPaHATLCA CO CKOPOCTBIO, He IIPEBhI-
IIAIOLIel CKOPOCTH cBeTa B Iycrore. OTrpasus curiaa u3 Touku B B

MOMEHT BpeMeHI to (puc. 1), MBI cMOKeM 3aUKCUPOBaATh TOUKY A

L)
(1)

C

6I/Ipa/lI/ICb 3MEPUTD HpOTiI)KéHHOCTB HEeIT10ABIVI>KHOTO q)MBI/I‘IeCKOI‘O

t, >t +

ANmb B MOMEHT BpPEMEHI a 3aTeM OTMEeTUTDb

L2t +———=

TOYKY B B MOMEHT BpeMEHI . Ho M1 BeAb CO-

IIPOCTPAHCTBA, COCYIIECTBYIOeTO ¢ HabAI0AaTeAeM B OAUH U TOT XKe
MOMEHT BpeMeHI, a IOAy4MAU B pe3yAbTaTe DKCIIepMMeHTa HeOAHO-

BpeMeHHbIe TOUKI IIPOCTPAHCTBA COOBITIII A(tl) u B (tz ), KOTOPBIM

coraacHO MeTpuke MIHKOBCKOTO COOTBETCTBYeT MHTepBad, PaBHBINA
HYAIO, €CAU CUTHAABI IIO CTEPIKHIO PACIPOCTPAHSIOTCA CO CKOPOCTBIO
cseTa B IIycToTe. YeMmy ke TOrAa COOTBETCTBYET AAMHA HTAAOHHOTO

CTEP>KHSI — L(to) AU L(tl) a1ubo yemy -to Tperbemy? ITo aoruke
TEOPUM OTHOCUTEABHOCTM OHA NpUNUCLIGAENICS PACCTOSHUIO MEXAY
Toukon B (tz) 11 BOOOpaskaeMoIl TOUKOIL A('[2 ) Boobpaskaemoit oHa

SIBASIETCSI IIOCTOABKY, ITOCKOABKY B MOMEHT M3MEPEHILI I/IH(l)OpMaLU/ISI
O Hell OTCYTCTBYET B ACVICTBUTE ALHOCTI Habaogaarteas. Ho kak MOXXHO
rOBOPUTH 00 OOBLEKTUBHOCTU MPOCTPAHCTBA, KOTOPOE COCTOUT U3 BO-

o6pa>KaeMblx TOUEK? MOXHO AUIIb BEepuUTb B TO, YTO B MOMEHT

Bpemenn [, BooOparkaemas Touka A(to) HaxoAM/ach Ha pacCTOSTHUU
L(to) = L(ti) = L(tz) OT TOYKU B(to), KaK 9TO IIOKa3aHO Ha pu-

cyHke 1.
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Puc. 1. «<M3mepeHus» 0IHOBPEMEHHOCTH

V3 npuBeaeHHBIX PacCy>KAeHMIT MOXKHO CAeAaTh epeTIeCcKUIA C
TOYKI 3PEHVsI COBPEMEHHOTO eCTeCTBO3HAHMS BEIBOA O TOM, UTO MUP 6
OaHHbLll MOMeHm 6pemeri, — BO3MOXKHO, AMIID 11104, HaIllero BooOpa-
>KeHMs1. B OOBeKTMBHON A€MCTBUTEABHOCTH, KOTOpas MOJKeT OBITh
IIOATBEP>KAE€HA DKCIIEPUMEHTAAbHO, He uMeemcs 00KA3ameAbcmea
cyujecmeosanuss 00HOGpemMenHbLx cobbimuil Hi 6 AOCOATOMHOM, HUL 6
OMHOCUMEABHOM CMbICAAX. DTO O3HadaeT, YTO C PaBHBIMU OCHOBA-
HISIMJ MOKHO AOITYCTUTDL KaK BO3MOXKHOCTB, TaK U HEBO3MOXKHOCTD
CyIIIeCTBOBaHISI OAHOBPEMEHHBIX COOBITHIL. Bcé 3aBucut ot Toro, kxa-
KOe 13 MPeATI0A0KeHNI KasKeTcsl HaM 0oaee yOeanTeasHbIM. Ho yOe-
AUTeABHOCTD TeX MAV MHBIX MCXOAHBIX IIPeATIOA0KEeHNIT OllpejeaseT-
Cs1 IMIyTEM M3y4YeHNsI BHYTpeHHell HeIIPOTUBOPEYNBOCTH M COTAAcHs C
DKCIIepMMeHTaMM VX OTAAAEHHBIX cAeacTBuil. CeroaHs 1oAaBAsionee
OO/BIIMHCTBO TeX, KTO BOOOIe 3aAyMbIBaeTcsl Had ITOAOOHBIMMU Be-
IIJaMM, CIUTAIOT IPeAII0A0KeHIe O CyIIeCTBOBaHMUM OJHOBPEMEeHHBIX
COOBITUIT HACTOABKO yOeAMTEeAbHBIM, YTO IIPOTUBHOE, C VIX TOUYKU 3pe-
HI:I, He MMeeT CMBbICAa AaKe paccMaTpuBaTh. DTa YBepEeHHOCTH IIMTa-
eTcid He TOABKO X HeNOCPeACTBEHHBIMI OIIYIIEeHMSIMH, HO TakkKe
CTPOTOCTBIO U M3SIIIECTBOM TeX 0AeCTAmmX PpU3NMIecKIX Teopuit, Ko-
TOpBIE OIMPAIOTCSI Ha DTO IIPeAII0A0XKEeHNeE.
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Ho BTOpoe npeanoaoxkenne BooO1Ie He 1CCAeA0BaA0Ch HUKOTAa!

Cxoap OBl AVIKO OHO HU BBITAA€A10, MBI HE MOKeM OBITh YBePEeHBI
B MICTMHHOCTY HAIIMX IIpeACTaBA€HUII O CYyTM peaAbHOCTHU, ITOKa He
u3yunm ero caeacrsuii. Tem 604ee uto HeGO COBpeMeHHOIN HayKu BO-
Bce He Oe3004auHO. OTCYyTCTBYeT eAMHCTBO MHEHMII 00 MHTepIIpeTa-
MM KBaHTOBOM MexaHMKH. HeT eaAmHOI Teopum B3amMOAEVICTBUIL
Hayke npumxoamTcsi MUPUTBCI C UYAOBMIIHBIM HECOOTBETCTBIEM
IIpeACTaBA€HUII O poAM BpeMeHM B (Pu3MKe, OMOAOTUU, MICTOPUH,
HayKax O 3eM/e, ICKyCCTBe I B OOBIA€HHON >XU3HM. MBI IlepesxuBaemM
KPM3UC 3allagHOM KyABTYPBI, BRIPa>KaIOMIUIICS B HECOBMECTUMOCTI 1
MIPOTUBOPEYNMBOCTY HAaIINX IIpeACTaBAeHMII O BpeMmeHHU. Bor awmmin
HEKOTOpLIe CBIAeTeAbCTBa TOMY:.

«bvimue nuxak He seup — yreepkdaa ¢puaocop Maptun Xaiiger-
Tep, — COOMGEENICIEEHHO OHO He HEeUMOo Gpemertoe, mem He metee, 6 Kave-
Cc1mee npucymcmeosasl OHO 6CE pagHO 0NpPedeAsenics GpeMeHeM.

Bpemsa nuxax e 6euib, coomeemcmeento oHo He Heumo cyuee, Ho oc-
maémecs 6 C60éM NpomeKaHuu NOCHOAHHLIM, CAMO, He OYOoyUU HUYeM 6pe-
MEHHVIM HANOD0OUE CYULeCBYI0LLE20 60 6PEMEHL.

Buimue u epema szaumro onpedersirom dpye opyza, 00HAKO MAK, Umo
HU nepeoe — Obimue — HeAb3S PACCMAMPUBANDb KAK pemeHtoe, Hu 61mopoe —
spema — xax cyuee. O6ymbl6an 6C¢€ amMo, Mbl 20HAEM N0 KpYzy 63aUMO-
npomusopeNaujux vickasvieanui» [2]

«I Touemy Mmbl noMHUM 1IpouiAce, HO He nomHum Oydyuieo? — CrrparmbaeT
¢usux Crusern XOKUHI. — 3aKOHbl HAYKU He OMAUYATON NPOUWIAOZ0 OM
6yoyuyeeo. Toutee 2060psl, 3AKOHV HAYKU He MEHSIOMCS, 6 PESYALIMAIIE bINOAHe-
Hust onepavuti (uan cummenmpun), obostavaemvix oyxeamu C, Pu T. (C — samena
yacmuyel anmunacmuyeil, P — sepxanvrioe ompaxenue, k0204 Aesoe U npasoe
Metsitomes. mecmamu, a T — usmeHer e HANPAGAEHUS 0BUXKEHUS. 6CEX UACTTUY, HA
o0pamtoe.) 3akoHvl PUsUKLU, YNpasrsitouue nosedeHuem Mamepun 60 6cex 00by-
HOLX CUTHYAUUSLY, HE USMEHSITONICS. 1 HOCAE 6LINOAHEHUS THOADKO 06YX 0nepaijuil
C u P. Apyeumu crosamu, Xusrv 0ydem oouHaxosa u AL HAC, U OAs o0umarne-
Aetl Opy20ii NAGHENTLL, ECAU OHIL, 60-NIEPEDLX, SIGASTOMICS. HAULUM 3ePKANDHVIM OMpa-
KeHUeM U, 60-6MOpLLX, COCIOSIM U3 AHmMuMamepuy, a He us mamepuu. Ecau sa-
KOHbL HAyKU He usmersiem kombunayus onepayuii C u P, a maixe mpoiitas
xombunayust C, P u T, mo amu 3axorivt He J0AKHB USMEHSIDCS. U NPU GbINOAHE-
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Huu 00roit onepavuu T. O0HaKo 6 00bIMHOTL KUSHI CYU4ECINBYer 0POMHOe PASAU-
yue mexdy deusxeruem eneped u Hasao 6o epemeru» [3]

B namem npegacrasaenun spemst 6e3Ha4EXXHO pa3opBaHO Ha Jac-
TU, HM OJ4Ha U3 KOTOPHIX He 00JajaeT peaAbHOCTBIO. DTOT pasphIB
TparudeH. Bcsikoe mocaeayroliee MrHOBeHUE HECET CMEPTh IIPOIILAO-
Mmy. Tak mpeacraBaaa cebe spemsa Hukoaait bepases: «bydyuiee ecmo
Youtiua 6cAK020 NPOULAO20 MZHOBEHUS, 3A0€ 6PEMSL PASOPEAHO HA NPOULAOE U
0ydyuiee, 6 cepedutie KOmopozo cmoum Hexkasa Heyrosumaa mouxa. bydyuiee
noxupaem npouiroe 0AS 1020, 41Mo0bl NOMOM NPesPamumocs 6 maxKoe xe
npouiroe, Komopoe 6 c6010 odepedb Oydem NoKupaemo nocaedyrousum 0y-
oyugum. Paspvie mexoy npowAvim u Oyoyuum ectmov 0CHOBHAS O0AE3HD,
0CHOGHOIL dedeint, OCHOGHOE 310 6peMery Hallell MUPOGOTi DelCIEUImeAbHo-
cmu» [4]

Ho moxer 6bITb, BCE >Ke UMEIOTCSI AOTUYeCcKIe AU DKCIIEpMEH-
TalbHble OCHOBaHV, AAS TOTIO 9TOOBI HE MOPO4YNUTD cebe roa0By 1
Cpa3y OTOpOCUTD BTOPYIO U3 PacCCMOTPEHHBIX aabTepHaTus? Moit cTa-
pBIA APYT, AOKTOP reorpac])mquKMX Hayk, I10C/A€ psida HaIlIuX C HUM
6eSPEBYAbTaTHbIX ,Zl,]/[CKyCCI/If/I II0 YTOMY BOIIPpOCY IIPEAA0>KIA 3aMeva-
TeABHBIN DKCIIEPpVIMEHT, KOTOpLII7I C €TI0 TOYKM 3PpeHIsI OKOHYaTeAbHO
71 6eCIIOBOPOTHO JOKA3bIBaeT CYIIleCTBOBaHNe OAHOBPEMEHHOCTI.
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Ob OAHOM BO3PAXEHII ITPOTVB
IMITOTE3bI HEOAHOBPEMEHHOCTH
Had 6oAnoii oxearckoil, 6 mponuueckuil 3Hoi,
20e cyzpodbvl do camozo opeana,
nocpedu aserio, Ha MPonuHKe AeCHO,
1030pABASIA MEMNOPOAOZ 2602paga.

On dapur emy mo, umo 6 0CHOGe 6ce20,

oH dapuA emy eeutioe Bpems.

W Diinumeiitivl ¢ nopmpenos mpacAu 2010601,
U Yuam c6ouM 0edHbIM He GepUAlLL.

Bvia nodapok mom kpym, 0biA nodapox Hecaao,
Ho zeozpag 6 doAzy He 0CMAAcsL.

Menouumocs He cmai u KA00umocs He cHiaa,
a 6 omsem nodapui o Ipocmparicmeo.

M yceauco onu, u pasauiu onu

1o cmaxaHam He AUMoHAoA,

0via0 Bpema y nux, u Ilpocmparicmeo y nux,
a 1ezo ewé, cobcmeerito, Hado?

M aexcaro Tlpocmparicmso 0e3 kpasl, bes oHa —
Kpvim u Mronxen, batikaa u Caxapa,

u 0vlAL 6 HEM 0c00as mouKa 00HA —

mam, 20e ¢ Anenp énadaem Camapa...

Hy a Bpems docmaroch um moxe 00Ho —

Yk Kaxoe Hu ecrmo, HO 0OCIAAOCD,

U KAKOU OHO CYUHOCIIDI0 HADEAEHO,

MO UX 6 MOM MOMEHN He KACAAOCD.

M wezo 6 mam Hu 6sKar HAYUHBLEL pozpecc,
sonpexu 6cem meopusiM 6peoHvIM —

HO K020a OHU HOKAAUCD, 31MOM Npouecc
npoxoouA Yy Hux 00HOBpeMenHo. ...k

! CruxorBopenue AHatomus SIko6coHa.
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To, uTO BO3pakeHMe MOeTo Apyra 3acAy>KMBaeT CepbEZHOIO 00-
CY>KAEHI:I, 5 IIOHsLA Cpa3dy. A BOT IIOACKa3Ky B I104b3y MOeN apTyMeH-
Taruu (IPUCYTCTBYIONIYIO B TekcTe «BospakeHnsa» 04arogaps 3ako-
HaM CTMXOCAOXKEeHN:) 3aMeTIA ANUIIb CITYCTsI HeKOTOpoe BpeMsI, Korda
yBUAA CTUXOTBOpeHue HanucanHueiM. O uém uaért peun? Aprymenra-
LIMIO MOETo ApyTa s IPOAEMOHCTPUPYIO Ha MALAAU3UPOBAHHON MO-
AeAM, IIPeAIIoAaraloleil, YTO BCe MBICAUMEBIE ¥ HeMBICAVMBIE YXMII-
peHmst 445 AOCTUKeHMsI, TpeOyeMoro eMy sdQexTa, IpeaArTpUHSITEL
Bsrasnem Ha pucyHOK 2.

X

(@]
R

TG,

Puc.2. K Bompocy 06 0JHOBpEMEHHOCTH COOBITUI

MoMeHT «9OKaHbsI» 34eCh 0D03HaAYeH [1. C »TOro MOMeHTa CHUTHa-

bl (HeBa>KHO KaKOM ITPUPOABI) PaCHpPOCTPAHAIOTCS B IPOCTPAHCTBE,
AOCTHTasl HalllX PeIlenTOpOB, KOTOPLIE B CMAY YyAECHBIX IIPWYMH OKa-
3BIBAIOTCS PACIIOAOKEHHBIMIU TaKM 00Pa3oM, YTO CUTHAABI AOCTUTAIOT

ux og4HOBpE€MEHHO B MOMEHT BpeMEHU t2 . Ho »T0 Ouenn rpy6a51 MO-

Aeab. OHa Hy>XAaeTcsl B yTouHeHNn. PaccMOTpuM aBe €€ yTOYHEHHbIe
MOAUPUKALINIL.

1) «Yox!!» — 310 yCAOBHOe OOO3Ha4YeHNe OJHOMOMEHTHOIO CO-
OBITISL, CA€ACTBIEM KOTOPOTO SIBASIIOTCS A4Ba APYIUX OAHOMOMEHTHBIX
coObITHSL B TOUKax mpoctpancrsa A n B . Ha 4ém ocHoBana ysepeH-
HOCTh MOETO Apyra B TOM, 4TO co0bitiie A B ero >xm3nu u codsrue B
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B MO€Ji MOTYT IIPOM30MATHA OAHOBpeMeHHO? Kak BUAHO U3 pUCyHKa —
TO/ABKO Ha CYIIECTBOBAHUM CTPOTIOI MPOIOPLNIM MeXAY CKOPOCTAMU
pacIpocTpaHeHNsl CUTHAAOB VM PacCTOSHMSAMM TOYEK IPOCTPaHCTBa

A u B or Toukn C(tZ) — IPOEeKIII C (tl), r/Ae IPOU3OIIA0 CO-

osrtie «Yox!!», usmepennvimu 6 odun u mom xe momerim epemenu. B
JacTHOM cAy4Yae, KOTda CKOPOCTU pacIpOoCTpaHeHIs CUTHAA0B OAVHa-
KOBBI, paCcCTOAHIT AOASKHBL OBITH PpaBHBIMI, KaK DTO ITOKa3aHO Ha pu-

cynke 2. Ho touka C cymectsyer ammn 5 Harmem BoOOpaskeHuI.
3HauNUT, MBI MOXEeM JOIYCTUTh CTPOTYI0 OAHOBPEMEHHOCTL COOBITHUIA
AUIIL B TOM CAy4dae, eCAU 6epuM B TO, UYTO OHU MOTYT IIPOM3ONTHU O4-
HOBPEMEHHO, YTO 5 U XOTeA A0Ka3aThb.

2) «Yox!!!» — »TO TMpOIIECC, T.€. HEKOTOpasl I0CAe]0BaTeALHOCTD
IPUYMHHO CBA3aHHBIX OAHOMOMEHTHBIX coObITuit. Keratn, mmenno B
TaKOM AyXe BLICKa3aACs MOW APYT B CBOEM CTUXOTBOPEHUM, BeJOMBbIN
ero pasmMepoMm u pu@moit K cA0By «mporpecc». JAOmycTum, caeact-
BrsiMu Iponecca «Hok !» sgpamiorca nmponeccn «Yok !'Al» u «Hok
'Bl». Korga MpI roBOpUM O COOBITHSIX, KOTOPbIe MOIYT OBITh KaK-TO
UACHTU(UIIMPOBAHEI, TO, KaK pa3, MMeeM B BIAy He OJHOMOMEHTHEIe
COOBITUSI, 8 UMEHHO MX LIeIIOYKM — Irponeccel. OgHOMOMEHTHEIE CO-
OBITHA B IIPMHLVIIE HE MOTYT OBITh MAEHTU(PUIIMPOBAHEI — He CyIIje-
CTByeT OIIpeAeA€HHOIO 3BYKa, LIBeTa I BCETO MPOYero B OAVH eAVMHCT-
BEHHBIII MOMEHT BpeMeHM. A BOT IIPOLIeCCHI MOTYT ObITh OAHOBPEMeH-
HBIMU Jake B TeX CAydasx, KOrda CTpOro OAHOBPeMEHHbIe COOBITIS
nckarodeHsl. [10400HbI1 cAyyali IOKa3aH Ha PUCYHKe 3.

Y—¥—=>¥—>0—[+—->0—[}—-0

<« —>

Bpewms unenTHhMKaIIH

Puc.3. K Bonpocy 00 0nHOBpEMEHHOCTH MTPOLIECCOB

Ha pucynke promkamy 0003HaueHbI cOOBITH mponecca «Hox!!!»,
a Kpy>XKKaMI U KBaJpaTUKaMI — COOTBETCTBEHHO COOBITHSI IIPOLIeCCOB
«Hoxk !Al» n «Hok !B!». Crpeaxkamu yKasaHbl IPUIMHHO CAeACTBEHHBIE
cBa3n. Kak Buano us pucynka npouneccsl «Hok 'Al» u «Hok !Bl» naen-
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TUQPUIUPYIOTCS OAHOBPEMEHHO ITPMTOM, 4TO COCTABASIOIINE MX CO-
OBITIST TPUHIIUIINAABLHO HEOAHOBPEMEHHBI (CBA3aHbI IPUIMHHO CAeA4-
CTBEHHBIMI OTHOIIEHVIIMI).

He 3naro kak KOMy, HO MHe CaMOMYy ITpuBe/JeHHbIe BBIIIe paccy-
JKAEHUS KaXKyTCsl AOCTaTOYHO apryMeHTUPOBAHHBIMU A TOTO, UTO-
OBl He OTKa3LIBATBCA OT OOCYXKAEHMS CAeACTBUIL U3 MPeAOAOXKeHI,
KOTOpoe s1 Hazpaa ruriore3ort Heoanospemennoctu [5]. Ilepsoe u ca-
MOe Ba>kKHOe CAe/CTBNe COCTOUT BOT B 4éM. Ecau ogHOBpeMeHHBIX OA-
HOMOMEHTHBIX COOBITMII He CyIIecTByeT B IIPUHLIMIIE, TO, CAeAOBa-
Te/bHO, BCE OHUM AVHEIHO YIIOPsAOYeHbI NPUIMHHO CAEACTBEHHBIM
OTHOIIIEHNEeM B IIOTOKe BpeMeH!, II0CKOABKYy TpeThero He JaHo. Ho B
TaKOM CAy4yae AOAXKEeH MMETLCS MeXaHU3M OTOOpaKeHUs AMHEITHO
YIIOPsIA04eHHOTO MHOXeCTBa (Ijery) COOBITUI B IIPOCTPaHCTBeHHEBIe
00pa3bl, a OTHOCUTeABHOE ABUKEHNE HTUX 00pa3oB A0AXKHO IIOAUM-
HATBCSL TeM K€ 3aKOHaM TeoMeTpuM ¥ (PU3MKU, KOTOPLIe M3BECTHBI
HaM U IOATBEPKAEHBI DKcIlepumMeHTaapHo. OgHAaKO B OTAMYME OT
TPaAULVOHHBIX IIPEACTaBAEHNI O IIPUPOAE OKPY KaIOIIel Hac AeVCT-
BUTEABLHOCTU HTU 3aKOHBI JOAXKHBI OTPakaTh He reoMeTpuJecKue oT-
HOILIEHNSI B ITPOCTPAHCTBE, a OTHOIIEHIS IIOPsAAKa B IIOTOKE BpeMeHI.

PeaarHocTs HeoaHOBpeMeHHOCTM B caMOM OOIIIeM IIpeAcTaB/e-
HUU DTO, IpeXJe BCero, IOTOK (IT0cAejoBaTeAbHOCTS, IIerb) abcT-
PaKTHBIX COOBITUII, KOTOpPbIE OTOXAECTBASIOTCS C MOMEHTaMU Bpe-
MeHU. DTOT IIOTOK COOBITUII pa3BUBaeTCsl TOABKO BO BpeMeHM, HO He
B IIPOCTpaHCTBe. B TpaauImoHHEBIX (TeOMeTpUIecKx IpejcTaBAeHN-
JX) O PeaabHOCTH, ITOMEIEHHON B IPOCTPaHCTBE, BpeMs paccMar-
puBaeTCs KakK yIops/J0uYeHHOe MHOXECTBO MOMEHTOB, KOTOphIe OT-
AUYAIOTCA APYT OT Apyra AWIIb ITOPSAKOM CAeAOBaHUA (AMIIIEHBI
KaKux ObI TO HM OBLA0O TTPU3HAKOB). OTOXAECTBAAS MOMEHTH BpeMe-
HU C COOBITMSIMU, MBI, B IPOTUBOIOAOXHOCTH T€OMeTPUYeCKUM
IpeACTaBAeHUSIM O PeaAbHOCTU, AOAXKHBI M3HAYaAbHO IIPeAIoAo-
JKUTD, 9TO KaXKABII MOMEHT BpeMeHM 00JajaeT HeKOTOPHIM adcT-
PaKTHBIM IIPU3HAKOM, YTO U aelaeT ero coOwprtmeM. OaHako Ipu
9TOM OTAEABHO B3ATBII MOMEHT — COOBITHE He MAEHTUPUIUPYeTCs
CO3HaHMeM KakK 00beKT peaabHOCTH. OOBeKTaMuU peaabHOCTH, 00Aa-
AQIOIIMMM  ITPOCTPAHCTBEHHBIMU XapaKTePUCTUKAMU, SBASIOTCS
TOABKO IIPOLIECCHI, T.e. ITOAMHOXEeCTBa MOMEHTOB — COOBITUIA, CBS-
3aHHbIE IPUYMHHO CAeACTBeHHBIM OTHOIIIEHNEM.
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Haao ckasaTs, 4TO I0A0OHEIE MAeM BBIABUTAANCH U paHee. Tak,

HarpuMep, y beprpana Pacceaa 5 ero ¢puaocodpuu aormyeckoro aHa-

ausa [6] yrBep>kAaeTcs, uTO MaTepualoM PU3UKU AOAKHBI SIBASTHCS

CO6I)ITI/I}I, a He 49aCTUIbIL. HpI/I YTOM TO, YTO MBI IIPUBBIKAM CYUTATD

gacTuren (Bempio) caeayeT paccMaTpmBaTh Kak psj coObITwii. Jan-

HBI P54 CODBITMIL MMeeT BaskKHbIe (PU3NMJecKue CBOVICTBa, HO Y HeTo —

cuntaet Paccea — ne GoabIie cyOCTaHITMAABHOCTH, YeM y A1000TO Apy-

TOTO psija COOBITMI, KOTOPLII MOKHO IIPOM3BOABHO BBIOpaTh. Mare-

pyet € TOUYKM 3peHNsI aHaAUTINYECKOIO SMIINpU3Ma Pacceaa sBasteTcs

Heé 9aCThl0O KOHEYHOI'O Marepnada Mypa, HO IIpOCTO y,Z],O6HbIM ITOHSI-

TUEM AASL CBS3BIBAHIS COOLITUN BOEAVIHO.

o
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TEMIIOPAABHASI MOAEADL PEAABHOCTU

«41 aymaro, 4TO U AyX U MaTepus
— 9TO MOPOCTO yAOOHBIE CITOCOOBI
TPYIIMPOBAHMS COOBITUI»

beprpan Paccea. Victopusa 3sa-
raguoit puaocoprm. Hosocubmpck:
Cno. yams. n3a-so, 2007, c. 958.

BBeaenune

B oanoM m3 pacckasos moanckoro ¢antacta Cranmcaasa /lema
OIIMCaH OIIBIT YYEHOTO, KOTOPLIN IIOMEeCTI/A M30AMPOBaHHbIE MO3IU B
0ocoOBle AIMMYKM ¥ IIOACOeAMHMA MX K YCTPOICTBaM, CO3AAIOIINM
MOAHYIO MAAIO3UIO peaabHOCTU. ITOKa3bIBasl CBOIO yCTaHOBKY TOCTIO,
Y4YeHBINI TOBOPUT. "DTO UX cyAbda, MX MUp, UX OBITHE — BCE, YTO OHU
MOTYT AOCTUTHYTD U IIO3HATDh. TaM HaXOAATCs CIelyaAbHbIe A€HTHI C
3alMCaHHBIMI Ha HUX 9AeKTPMYECKMMU VMMITyAbCaMI; OHM COOTBET-
CTBYIOT TeM CTa MAM AByMCTaM MMAAMapAaM sBAEHN, ¢ KaKIMIU MO-
>KeT CTOAKHYTBCS 9eA0BeK B Hanbo.1ee GOraTor BredaTAeHVsIMI K3+
H1. Ecam © BBI OAHAAM KPBIIKY OapabaHa, TO yBuAeAM OB TOABKO
OaecTsIIyie A€HTHI, ITIOKPLITEIe OeABIMU 3MUT3araMi, CAOBHO HaTeKaMI
IL1eCeH! Ha 11eAAyAONAe, HO 9TO — 3HOIHbIe HOYN I0Ta U pOKOT BO/H,
9TO TeAa 3Bepeil ¥ TPOXOT MaAbOBI, DTO IIOXOPOHBI U IbAHKM, BKYC 510-
AOK U TPYII, CHEXKHBIe MeTeAl, Bedepa, IIpOBeJeHHLIe B CeMelTHOM
KPYTY Y IBLAAIOIIeT0 KaMIMHa, ¥ KPUKI Ha TaAyOe TOHYIIero Kopadas,
U TOpHBIe BEPIINHEL, ¥ KAaa0uia, 1 6peoBble TaAAONMHAIINN — TaM
Bech Mup!" [1].

Emé panpme Anpu [lyankape mpeaaoxmna caeayomyio MOAeab
B3aIMOJENICTBI HabAI0AaTeAsl C PeaabHOCTHIO! «ApyIriMim ca0BaMI,
npejctaBuM ceOe ceTh OeCuMCAeHHBIX Tederpa(HBIX IIPOBOAOK, M3
KOTOPBEIX OAHM MMEIOT LIEHTpOOeXKHOe, ApPyIue IIeHTPOCTPeMUTeAb-
HOe HampaBsaeHMe. lleHTpocTpemMuTeAbHbIE ITPOBOAOKM IIpeAyIIpeK-
AaloT Hac o OeJax, COBEPIINMBIIXC BO BHEIITHEM MIUpe, LIeHTpOOexX-
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Hble AO/XKHBI IPUHECTV IIOMOIIb.... BOT ®Ta-To caoxHas cucrema
CBA3EIA, DTOT, €CAM MOXKHO TaK CKa3aTh, paclpeleAnTeAbHBIA IIUT U
€CTb BCA HaIlla TeOMeTPUs AU, MHade TOBOpPsI, BCe TO MHCTUHKTUBHOE,
9TO 3aKAI0YAeTCs B HaIllel reoMeTpun. To, 9TO MBI Ha3bIBaeM MHTYU-
LMeil IPsIMOM AMHUY MAU PAcCTOSHUA, U €CTh peaan3ans B HallleM
CO3HAHUU DTUX CBA3€I M UX YIIPaBAAIOIIero Xapakrepa» [2].

Brioane cospeMeHHas B TeXHOAOTMYECKOM OTHOIIEHUU MAEST MO-
AeAV peaAbHOCTU, B KOTOPOI MCTOYHMKOM ITPOCTPAHCTBEHHBIX OITy-
IeHni1 HabAl04aTeAs SIBASETCs Lelb AUHEHO YIIOPsIAOYeHHBIX abCT-
paKTHBIX cOObITHIA, Oblaa mmpedaoxeHa Xpio DseperToM. «B xauecTse
MoJean Aast HabaAloaaTeAeii MBI, eCAM IOXKeJdaeM, MOXeM paccMmart-
pUBaTh aBTOMATHYECKM (PYHKUMOHMPYIOIIUe MaIlnHb, 004ajaoniye
9yBCTBUTEABHBIM JATUYMKOM, CBSI3AHHBIM C PErMCTPUPYIOMINUM YCT-
POJCTBOM M CIIOCOOHBIE K PerMCTpaliuy ITPOIIABIX CeHCOPHBIX AaH-
HBIX ¥ KOHQUIypauuii MamnHbL MBI MOXeM Jajee IIPeAllOA0XKUTS,
9TO MaIlll{HA YCTPOEHa TakK, YTO ee TeKyIue AeNCTBUA AOAXKHEI OBITh
oIpeJeAeHbl He TOABKO CeHCOPHBIMU AAHHBIMM HACTOSIIIEIO MOMEH-
Ta, HO TaKXXe U codep>KaHueM ee rmaMaTu. Toraa Takas MammHa Oyaer
CITOCOOHA K BHIITOAHEHMIO I10CAeA0BaTeABHOCTY HabAI0AeHMII (13Me-
pennit), u, 604ee TOro, K MPUHATUIO pelIeHns O eé OyAyImmx dKcIe-
pUMeHTax Ha OCHOBe IIPOIILABIX pe3yAbTaTos» [3].

B pasuble BpeMena pasHble A104M MBITAAMCD HOHSTH, YTO CTOUT 32
HaIIMMU IIPOCTPAHCTBEHHBIMU OIYIIeHMAMM peaabHocTH. ¥Yke [1aa-
TOH B CBOEM 3HaMeHHTOM Mmde O memiepe cPopMyanpoBaa IieH-
TPaAbHBIN BOIPOC THOceoaoruu. Kax Mbl MoxkeMm ITo4ydyaTh AOCTO-
BepHOe 3HaHMe AeVICTBUTEeABHOCTH, AeXallell BHe Hac? MrIcAeHHbIe
DKCIEPUMEHTHI, IpeaaoxeHHble JdemoM, Ilyankape, DpeperToMm,
IpeACTaBASIOT COOOI MOAeAM, B KOTOPBIX MCTOUYHMKOM IIPOCTPAHCT-
BEHHBIX OLIyIIleHnit HabAI0AaTeAs SIBASeTCs 110CAe40BaTeAbHOCTh CO-
ObITUIT He OIpejeAEHHEIX B TOM ITPOCTPAHCTBe, KOTOPOe OH CYMTaeT
¢usnueckoir peaabHocThIO. U «pacpeseanteannsiii mut» [lyankape,
U SIIUKU C DAEKTPOHHBIMU MO3raMM B pacckaze /lemma, M aBTOMar
DBepeTTa — KOHEYHO JKe, KaK-TO pa3MellleHbl B IIPOCTPaHCTBe, OAHAKO
9TO IIPOCTPAHCTBO B OOIIeM CAy4yae He MMeeT OTHOIIeHUS K TOMY, B
KOTOPOM OCO3HAaET CBOIO PeaAbHOCTh HaDAIOAaTeADb €3 ALIIKAY.
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Vaes TeMmopaabHONM MOAeAM PeaAbHOCTU POAMAAcCh HPU II0-
IBITKE YTBEPAUTEABHO OTBETUTH Ha CAeAYIOIIME ABa AOIOAHSIOIINE
APYT Apyra BOIIpoca:

— MOHO AU pacCMaTpuBaTh HAITY JeICTBUTeABHOCTH KaK OOBEeKT
HaY4HOTO MCCAeAOBAHNUSA C TOUKIU 3PEHNs BHEITHEIO 110 OTHOIIEHNIO K
Helt HabAI0AaTeAs?

— MOKHO AM CO34aTh UCKYCCTBEHHYIO A@IICTBUTEAbHOCTD, BO BCeX
OTHOIIEHNSIX MOAOOHYIO ITOAAMHHON M COBEPIIEHHO OT Heé HeOTAM-
ymyo? (sorpoc, nocrasaenssni C./lemom B [4]).

O kakoll MCKYCCTBEHHOM JelicTBUTeAbHOCTH aymaa /lem? Ha-
IpUMep, Ha CIleHe TeaTpa TakXe TBOPUTCS MCKYCCTBEHHas AeiCTBU-
TeALHOCTD, KOTOpPasl IIOPO COBEPIIIEHHO HEOTAMYMMa OT HOAANHHOIA.
Ognako /leM umeeT B BUAy HEUTO, IIPUHIMIINAABHO OTAMYAIOLIEecs
OT MOJeael, MOAy4aeMbIX IIePeHOCOM AEVICTBUTEABHOCTU U3 OAHON
oO4acTu IpocTpaHCTBa-BpeMeHu B Apyryio. [oBopst 06 ncKyccTseHHOI
ACVICTBUTEABHOCTH, OH MMeeT B BUAY HEKYIO CHCTeMY, BKAIOUAIOIIYIO
(B XauecTBe OAHOI M3 IOACKCTEM) COOCTBEHHOTO Ha0AI0AaTeas, AAs
KOTOPOTO 3aKOHBI YepPeJOBaHNsI COOBITUI HPeACTaBASIOTCSI TOUYHO Ta-
KIMM K€, KaK 3aKOHBI JBV>KeHISI MaTepPHaAbHBIX Te/ U [104eil HaIIero
mupa. [Ipu 9TOM MCKyCCTBEHHOCTD CUICTEMEI IIPOSBASIETCS B TOM, YTO C
HaIllell TOYKM 3peHus (B HaIlleM ITPOCTPaHCTBe-BpeMeHN ) OHa He 1Me-
eT HIYero odIIero ¢ TeM o0pa3oM, B KOTOPOM IIpeAcTaéT coOCTBeH-
HOMY Ha0aI0AaTeAl0. Mbl He BUAMM B Heil HU ABVIKYIIUXCS B IIPO-
CTpPaHCTBe Tea, HU CUAOBBIX B3aMOAEICTBUI MexXAy HuMuU. Bosmox-
HO, KaK B YIIOMSIHYTOM BhIIlIe PacCKa3e, Mbl BUAUM AUIID SIIUKK, Ae-
Kalue Ha cTeldaXkaX M COeAMHEHHBIE B CAOXKHYIO Iellh DAeKTpuye-
ckumu rnposogamu. Ho oTu AUk 445 BHyTpeHHeTo HabAloAaTeas
aBAsAioTca BceaenHoir, a Mbl, HabAIOJalOIIMe UX, HE COMHEBAeMCs B
CBOEM cCymecTBoBaHUN. /OIIyCcTUM, Ha BOOpPOC /emMa MMeeTcsl moA0-
SKUTeABHBI OTBeT. Il peaabHOCTh B SIIMKAX HUYEM He OTAMYAeTCS OT
Harell peaapbHoctu. Kakne y Hac B TakoM cAydae MMEIOTCsS OCHOBaHMS
CUNMTaTh, YTO HEKOMY HabA104aTh Hanty Beeaennyio? Iloayuaercs, uTo,
yTBepAUTeAbHO OTBedas Ha BOITpoc /leMa, MBI aBTOMAaTUUeCKU IOAY-
JaeM yTBepAUTEABHbINI OTBET Ha HaIll BOIPOC — Aa, MOXHO paccMmart-
puBaTh Hally AeVCTBUTEABHOCTh KaK OOBEKT HayYHOI'O MCCAeAOBAHNS
C TOUKM 3pEHNs BHEIITHero 110 OTHOLIEHMIO K Hell HabAoaTeAs!
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BC10 COBOKYITHOCTD, M3BECTHBIX (PU3MYECKIX TeOPUII MOXKHO pac-
cMaTpuBaTh KaK CHCTeMYy OTHOIIEHUI, OIMCHIBAIOIIIX 2e0Mempute-
CKY10 MOAeAb peaabHOCTHU. ['eoMeTpudecKorsi s1 Ha3hIBaIo ee, ITIOCKOALKY
OHa ONMpPaeTCcs Ha MCXOAHOe MPeArioA0XKeHNe O TOM, UTO BCE cyIlee
IIOMeIlleHO B ITPOCTPaHCTBe. DTa MOJeAb OKa3alach Ype3BhlYaiiHO
9} PeKTMBHOI IpM BBIBOAe (PUINUIECKMX 3aKOHOB M YCTaHOBAEHUMU
cBazeit MexAy HuMy. OHAKO IOIBITKM UCIIOAB30BaTh €€ Aas ycTa-
HOBAEHMSI CBS3U MeXAy (PU3NIeCKuMM 3aKOHaMU U (PeHOMEHOAOTH-
JeCKUMM CBOICTBAMU BpeMeH! HeAb3: Ha3BaTh yCIIeIIHBIMU. BoT kak
KOMMEHTHUPYeT IIpo04AeMbl, C KOTOPBIMU CTaAKMBAeTCsl TeoMeTpude-
CKasl MOJeAb, aBTOp «BDaeraHTHOl Bceaennoir» bpaitan I'pun: «Ilpea-
CTaB/AeHIe TaKOro OeCCTPYKTYPHOTO UCXOAHOTO COCTOSIHIS, B KOTOPOM
HeT IIOHATHUIA IIPOCTPAHCTBA U BpeMeH! B OOBIYHOM CMEBICAe, TpeDyeT
IIpeAeAbHOTO HaIpsDKeHNs yMa y OOABIIMHCTBA AI0A€il (BO BCAKOM
caydae, y Mens). Kak B myrke Ctusena Paiita o ¢gororpade, ogep-
SKMMOTO UAeeli IT0AYyIUTh CHUMOK TOPM30HTa C 6AM3KOrO pacCTOSHNAA,
MBI BEIHY>KAEHBI OOPOTHCS CO CTOAKHOBEHMEM IapajurM, Koraa reira-
emcs rpeAcTasuTh cebe Bceaennylo, KoTopast ecmbv, HO B KOTOPOIl Ka-
KIM-TO 00pa3oM He MCIIOAb3YIOTCs IOHATUS ITPOCTPaHCTBA U BpeMe-
HIL.... Pa3zobpasiucs B TOM, KaK BO3HMKAeT IPOCTPAHCTBO U BpeM:,
MBI MOTAM OBI CA€AaTh OTPOMHBI IIAT K OTBETY Ha KAIOYeBOI BOIPOC,
KaKas reoMeTpirdecKas CTpyKTypa BO3HUKaeT Ha camom deaex [5].

DeMEeHTOM TIeoOMeTPUYeCKOll MOAeAM PeaAbHOCTU SABASETCS
TOYKa, OTOOpa>KaloIljasi COOBITIIE B IIPOCTPaHCTBE OTHOCUTEABHO APY-
I'MX, OAHOBPEMEHHBIX C HUM coObITUiL. Ho 1 camo ronsiTue Touku, kak
reoOMeTPUYeCcKOIo OOLeKTa, yxke TpedyeT MpeaBapUMTeABHOIO COrAa-
meHns 06 ogHoBpeMeHHOCTH. UeM 3a4aéTcs TouKa? YIOpsAA0IYeHHBIM
HabOpOM (KopTe>KeM) uncel, KOTOpBIE B 3aBUCUMOCTY OT TEOPUM, UC-
I0Ab3YIOIIei MOHSATHE TOUKU, MHTePIPETUPYIOTCS KaK KOOPAMHATHI
U/MLAY IMITyABCHI (T.€., IPOM3BOAHBIe OT KoopAuHar). [Ipn sToM cun-
TaeTcs caMo cODOIl Pa3yMeIOIIUMCs, ITO HTU 4MCAa MOTYT OBITh U3-
MepeHbl B OAUH I TOT >Xe MOMeHT BpemeHu. Ho passe mogoGHoe
IpeAroA0XeHne caMooueBAHo? Boaee Toro, npeacrasasst cebe pe-
aABHOCTH (HacTosIIIee), KaK MHOXKeCTBO OJHOBPEMEHHBIX CYIITHOCTel,
MBI Cpa3y IIollajaeM B KallkaH npoTtusopeunii. [ToaobHas peaapHOCTD
An0bO yXKe He CYIIecTByeT, Au0O0 elé He CyliecTByeT. AHAAU3UPYs eé
oOpa3 B HaIlleil IIaMATU, MBI IIPUXOAUM K BEIBOAY, YTO HE MOXKEM YT-
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Bep>KJaTh OJHOBPEMEHHOCTh BCex ero yacreii. /1106011 06pas peaabHO-
CTU ABASETCS pe3yAbTaTOM CHHTe3a, KOTOPBIV OCYIIeCTBASETCA CO3-
HaHIeM B TeuyeHNe KOHeYHOTO BpeMeHM. B oTHoIeHnmn A1060ro MHO-
>KecTBa COOBITUI HaM M3BECTHO AMIIB TO, YTO OHM IIPOU3O0LIAU (MAY,
MO3KeT OBITh, IIPOU3OIIAYT) Ha KAKOM-TO OTpe3Ke BpeMeHM, HO MBI He
MOXXEM YTBEp>KAaThb Ha OCHOBAHUM KaKOTO-AMOO OIIBITa, YTO OHU
IpoM30IIAN (1A ITPOM30IIAYT) CTPOTO OAHOBpeMeHHO. Takoe mpea-
CTaBJAeHIe O PeaABHOCTH IPUBOAUT K HEpa3peIINMBIM AOTMIeCKIM
rapagokcaMm B puaocoduy, pa3oOIIEHHOCT ¥ HEIIOAHOTe (pu3aide-
ckux Teopmii. HambBoaee ceppésHble KOHIENTyaAbHbIE TPYAHOCTU
BO3HIKAIOT IIPY MOMBITKE BKAIOUUTD «CTpeAy BpeMeHI» B AMHaMIJe-
CKYIO KapTMHY MMpa. Borpoc o mpuamHHOI CBsI3M BpeMeH! C TeOMeT-
prdecknmMy M PU3NMIECKNMM 3aKOHaMI HaIllero Mupa, A0 CHUX IIOp
OCTaETCST OTKPBITDLIM.

1. Bsrasia Ha peaabHOCTb M3HYTPU U CHAPY KM

Maes TeMIiopaabHOl MOAeAN peaabHOCTU 0a3MpyeTcs Ha TUIToTe-
3e Heoanospemennoctu [6], coraacHo KOTOpOJT IOHATHE ITPOCTPAHCT-
Ba, €0 reOMEeTPUsI U 3aKOHBI ABVIKEHUS SIBASIOTCS BTOPUYHBIMU IIO
OTHOIIIEHMIO K ITOHATUIO BPeMEHN VM MOIYT OBITh IOAy4deHEI C IIOMO-
IIBIO ACAYKLINI U3 AVHEIHON (BpeMeHHOIZ) YIOPSIAOYEHHOCTU ITOTOKA
aOcTpakTHBIX cOOBITHIL. ITpOocTpaHCTBO ITpeaaaraeTcs pacCMaTpUBaTh B
BUAE KOHCMPYKU UL, C030a6aeMOU COSHAHUEM HAOAI00aAMEAS TI04 BAVSTHUEM
®TOro noroka. OObeKTHBHAs peaabHOCTbh, CYIIeCTBYIOIas BHe I He3a-
BICMO OT HabA104aTeAs1 paccMaTpMBaeTCs KaK CTPOTro yIopsAA0deHHas
yenv coOvimuil HeKOI abCTpaKTHOI cucteMbl. OTAeABHO B3ATOe COObITIE
(MOMEHT BpeMeHMU) IIpU TaKOM II0AXOJ€e He MOXKET OBITh COAeprKaTeab-
HO VMHTEepPIIPeTMPOBaHO CO3HaHNeM HabarodaTeasd. ToAbKO ITocaejoBa-
TeABHOCTM COOBITMII MOJKET OBITh ITOCTaBA€H B COOTBETCTBIE HEKIIA
O0BEKT (B IMpOCTeNIIIeM cAyJae — TOUKa) B IIPOCTpaHCTBe. B TakoMm cay-
Jae 3aKOHBI ABVIKEHISI TOUEK U D0Aee CA0XKHBIX 00OBEKTOB B IIPOCTPaH-
CTBe, KOTOpbIe MOI'YT OBITh OCO3HaHBI HabAI0AaTeAeM, OTPaskaloT AUIIb
3aKOHBI pacrpeseleHysl COCTOSHNUI B aOCTPaKTHOM AAs HETo IelN CO-
OprTiit. Ho ecau peaapHOCTB 9TO TO, 4TO OOBEKTUBHO CTOUT 3a HAIIVIMU
OILLYIIEHVSIMY, Y MBI VIHTYUTVUBHO OCO3HAéM €€ OOBEeKTUBHOCTH, 3Ha-
9T, AO0AKHO OBITH HEYTO, AOCTYIIHOe HaOAIOAEHMIO, HeKUil pedeperm
pearvHocmuy, OIIyIlaeMblll AI0ObIM HabaiogateaeMm B mupe. Kakas us
M3BECTHBIX CYIIIHOCTell MOJKeT IIpeTeHA0BaTh Ha poab pedpepeHTa pe-
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aapHOCTH? OTBET Ha DTOT BOIIPOC SBASETCS CTepXKHEM HAeH TeMIIO-
paapHOI Mogean peaabHOCTI. PedpepeHTOM peasbHOCTH, OITyIIaeMbIM
A100BIM HaOAIOJaTeAeM B MIUpe, SIBASIETCS HOMOK MOMEHIN06 — co0utmuil
1AM KaK MBI ero HasbiBaeM — Bpemst.

B Teopum otHOCHTEABHOCTM COOBITHE KaK TAKOBOE I €I'0 MeCTO B
IIPOCTPAHCTBE OTOXAECTBAMIOTCA. VHpIMM caoBamu, coOnITme pac-
CMaTpUBaeTCs Kak TeoMeTpuyeckas Touka. VHaue 1 OBITH He MOXeT,
IIOCKO/ABKY 9Ta TeOPMs OIMPAeTCsl Ha TeOMeTpUYecKylo MoJeadb pe-
aapHOCTH. IIpOCTpaHCTBO B HEll 3a4aHO M3HAYaABHO, U IIOSTOMY BCE
IIPONCXOAsIIiee B MUpPe JOAXKHO OBITh OIpeseAeHO B IIPOCTPaHCTBe.
HampoTus, B TeMIIOpaAbHON MOAEAU PeaibHOCTH COOBITHE CBS3BIBA-
€TCsl TOABKO C MOMEHTOM BpeMeH!. 34eCh XapaKTepUCTIKOM COOBITIS
ABASIETCA He MeCTO B IIPOCTPaHCTBe, a IIpU3HaK (B IpoCTeileM cay-
Jae — HOMep) COCTOsHIS HabAI0AaeMoll cucTeMsl. /nin 1mocaesosa-
TeALHOCTU COOBITHUII, IPEACTaBAEHHON LEMbI0 IPU3HAKOB, MOXET
OBITh gaHa coJep>KaTeAbHasl MHTePIIpeTalys, B TOM YMCAe U KaK Mec-
Ty B IIPOCTPaHCTBE HEKOTOPOIo HabDAI0AaeMOro OObeKTa.

IIpeacraBuM cebe caeayiomee. Ilycts oanH HabAI04aTEAD CHCTE-
MBI (Ha30BEM €ro BHYTPEeHHIM) CO BCeM CBOMM OKpPY>KeHIeM, BKAIoJast
CeHCOpPHbIE JAaTYMKM M CUCTeMy IHepeiady uMHPOpMau, HagEXHO
CKPBITHI (HampuMep, B TepMEeTUYHOM KOHTelHepe) OT APYyTOTO Ha-
6a104aTeas (Ha30BEM €ro BHEIITHIM), KOTOPBIN MOXKEeT AUIID BOCIIPH-
HIMAaTh ¥ aHAAM3UPOBATh I10CAEAOBATeABHOCTh CUTHA/A0B Ha BBIXOAE
U BXOAE «KOHTeliHepa», T. €. B KaHa/e IlepeAauyl AaHHBIX. DTa I1ocae-
AOBaTEABHOCTDH COOBITUII SBASIETCS A4Sl HETO e AMHCTBeHHBIM UCTOYHM-
KOM MH(pOpMaIIU O BHyTpeHHeM mupe cuctembl. He umest mHOIT Bo3-
MOKHOCTH «3arAsSHyTb» BHYTPb KOHTeIHepa, OH CTPeMUTCA Ha OCHO-
BaHUM AMIITb 9TOM MHPOPMaLNM IIOCTPOUTH MOJeAb IIPOCTPAHCTBA, B
KOTOPOM BHYTpeHHMII HabAi04aTeab OToOOpaykaeT CBOIl MUP U 3aKOHBI
ABvkeHns B HéM. KoHewHo, ecan 3HaTh HaBepHsKa, UTO 3aKAIOUEHO
BHYTPU KOHTeltHepa, HaIlpuMep, IIpocAeAuB UCTOPUIO ero CO3AaHus,
TO Ipo04emMa CyllecTBeHHO ymporaerca. Ho nac muTepecyer muoix
cayygait. Tak Kak MBI XOTUM IOCTPOUTb MOAEAb PEeaAbHOCTH, UCXOA
U3 IIpejCTaBAeHNUsI O Hell KaK O I10CAeJ0BaTeAbHOCTM COOBITUIL BO
BpeMeH!, HaM IPUAETCS OTKa3aThCsl OT BePhl B TO, YTO BHYTPU KOH-
TelfHepa Takoe >Ke IIPOCTPaHCTBO, Kak 1 cHapy:xu. boaee Toro, ucrou-
HIKOM CUTHAAOB BHYTPM KOHTelHepa MOXeT ObITh KOMIIbIOTepHasl
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IporpaMMa, MCKYCCTBeHHas HePOHHAas CeTh, KakKas-TO DAeKTpude-
CKas Lelb U T.I. A B KauecTse HabA104aTeas MOXeT BBICTYIIaTh aBTO-
MaT, BOCIIPMHUMAIOIINI DAEKTPUYIECKUe UMITYAbChl, PerucTpUpyIo-
DU MX B IIaMATU M OKa3bIBAIOIINIA BO3AEVICTBIE Ha OKPYKAIOIIYIO
ero cpesy. Tem He MeHee, MBI XOTHUM, pacroJaras uHpOpMaIuen
BHeIITHero Habalogareas, cO34aTh IIPOCTPAHCTBEHHYIO MOJeAb MUpa
BHYTpeHHero HaOaloJaTeAs, 3aKAIOUEHHOTO B KOHTeliHepe. Perrenne
9TOM 3a4a4M O3HaYaeT BHeApeHue HabA0aTeas BHYTPh abCTpaKTHOI
HabA104aeMoI1 cucTeMbl. Kakoe TaM IpOCTpaHCTBO, KaKoBa €ro pas-
MepHOCTh, MeTpuka, reomerpusa? Kax ¢popmMyanpyrorcss 3akOHbBI ABU-
>KeHUs1? — BOT OCHOBHBIE 33424l VCCA€AOBAHMS TEMIIOPAABbHON MOJe-
AV peaabHOCTIL.

B pamkax reomerpuueckoii MoJeAM IIOCTaBAeHHAas 3ajada, BO-
oO111e TOBOP:, He pa3pelInmMa, Tak Kak IIPOCTPAaHCTBO B Hell IIPUCYTCT-
ByeT 13HaJaAbHO. Jaxe nepesasas MHGOPMALNIO O COOBITUAX B IIPO-
CTpPaHCTBe II0 KaHaJaM CBS3M B BUAE CTPOIO yHOPsAAOYEHHON I1ocae-
AOBaTeABHOCTY CUTHAAOB, IIpeAII0AaraioT, YTO [10Ay4aTeAl0 DTOM UH-
¢opmannm 3apaHee M3BecTHa CTPYKTypa mpocTpaHcTtsa. Ho B pamkax
TEeMIIOpaAbHOI MOJeAN IIOCTaBAeHHasl 3adada IIpeACTaBAsIeTCs BIIOA-
He KoppeKkTHO!. OTAMYnUTeAbHON OCOOEHHOCTBIO MeToAa MccAelOBa-
HIUSA MEMNOPAALHOU MOJeAU PearbHOCHIYU SBAAETCS aKIeHT Ha ABOICT-
BeHHOCTU (OpM eé€ IIpe/cTaBAeHUIl B CO3HaHUM Habaoaateas. JABym
¢popmaM mpeAcTaBAeHNsI peaAbHOCTV COOTBETCTBYIOT JABa TUIIa Ha-
0a104arteaeit — sHewHuil M 6HymperHuil. A2Ag TIepBoro mnocaeiopaTelb-
HOCTDL COOBITHII HabA104aeMOTO MM ITpoIlecca pa3B/MBaeTCs He B IIPO-
CTpaHCTBe, a AUIIbL BO BpeMeHnu. [Ipu 9TOM Kaxxaoe coObITHEe YeMy-TO
COOTBETCTBYET B er0 CUCTeMe MOHATUIL. /A BTOpOro — »Ta >Xe I1ocle-
A0BaTeABHOCTL COOBITMII Pa3BUBaeTCsl B IIPOCTPAHCTBe, HO MPY DTOM
KaXk/0€e OTAeABHO B35TOe COOBITHE (MOMEHT BpeMeH!) He MOXKeT OBITh
cogep KaTeAbHO UHTePIPEeTUPOBAHO €r0 CO3HAHIEM.

OcHoBHast uJest METOAOAOTUM WUCCAEAOBAHMS TeMIIOPaAbHON
MOJeAl peaAbHOCTM 3aKalodaeTca B caeayiomeM. Cos3gaércsa ympo-
IéHHAsl MOJeAb HabaAlojareas, KOTOPBII OTOOpa’kaeT MHOTOK abcT-
PaKTHBIX COOBITUI B IIPOCTpaHCTBe. BEIBOAATCS 3aKOHBI reOMeTpUN U
ABVIKEHIA B 9TOM IIPOCTPAHCTBe, KaK CAeACTBIA AMHENHON yIopsA0-
YEHHOCTY COCTOSIHMI B IIOTOKe COOBITUIL C yIETOM OCOO@HHOCTel KOH-
cTpykumm Habaiogareas. IloaydeHHble 3aKOHBI CpaBHUBAIOTCS C M3-
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BECTHBIMM (PU3NIECKUMM 3aKOHaMU, OMNNCHIBAOIIVMM HaIly AercT-
BUTeABHOCTb. EcAM pesyabTaT cpaBHeHM: yOeXKJaeT Hac B TOXKAECT-
BEeHHOCTH) TeX M APYIMX 3aKOHOB, TO BTO O3HadaeT, YTO MIMEeeTCs BO3-
MO>XXHOCTD «CO34aThb MCKYCCTBEHHYIO A€VICTBUTEABHOCTb, BO BCEX OT-
HOIIIEHVISIX TTOAOOHYIO MOAAVHHOM ¥ COBEPIIIEHHO OT Heé HeOTANIM-
myio». Taknm obpasom, IIpy co3jaHUM MOAeAV Hac He O4eHb OecIio-
KOUT HEKOTOPBINl MPOM3BOA B BHIOOpe KOHCTPYKIIMM HaOAIOAaTeAs.
JocTaToOYHO BBIOPATh IPOCTENIIYIO 13 TeX, KOTOpble 0OecIiednBaroT
IMOAOOHOCTD MICKYCCTBEHHON ¥ MOAAMHHOM AeMCTBUTeAbHOCTeN. Ecan
>Ke 9Ta 3ajJada pelleHa, ¥ KOHCTPYKIIN: HaOAI0AaTeAs He IIPOTUBOpe-
9UT HaIlMM IIpeACTaBA€HNMSAM O HEM KaK IIPOAYKTe DBOAIOINHU, TO
Hallla AeVICTBUTEABHOCTD C TOYKM 3PEHIIs BHEIITHEeTO 110 OTHOIIEHMIO K
Hell Ha0AI0AaTeAs BHITASAUT Tak >Ke, KaK CKOHCTPYMpPOBaHHAs MCKyC-
CTBeHHasI AeJICTBUTEABHOCTD BBITASIANT C HaIIell TOUYKM 3PEHII.
Harasanoe nipeacraBaeHne o0 maee MeToga AaéT A€HTOYHAST VMH-
TepIIpeTalus memnoparvbot modeau pearvtocmu. IlpeactaBum cebe
HEKOe YCTPOICTBO — Km6epHequeCKM171 SIIVK, Ha BXO4 KOTOPOIO
[I0AaéTCsI AeHTa C HaHEeCeHHBIMM Ha Hell TeM MAM UHBIM CIIOCOOOM
cumboaamu. IlycTs B cocrase sIuKa B KadecTBe OAHOM M3 €rO IOA-
CIICTEM MIMeeTCsI aBTOMaTH4eCKOe YCTPOIICTBO AN IIporpaMMa — BUp-
TyaAbHBIl Ha0AI0AaTeAb, KOTOPBIN pa3AndaeT CUMBOABI KaK COOBITI
B TOI peaAbHOCTH, C KOTOPOJ OH COIIPMKAcaeTcs IIOCPeACTBOM A€HTHL
CyMBOABI Ha A€HTe MOTYT OBITh IIpeACTaBAeHBI YeM YITOAHO: OyKBaM,
HOTaMI, IBeTaM! U T.II. Ba’kHO TO, uTO HabAIOAaTeAb pa3AndaeT CUM-
BO/BI, KOTOPBIMU KOAUPYIOTCSI COCTOSHMS HabAI04aeMOMl MM peaab-
HOCTH, I PeTUCTPUpPYeT B IaMATHU paclpeeleHrie 4acTOT UX IOsBAe-
HIMA B 1lert coObITuit. IlycTs, HampuMep, 11emb cOOBITUI TTpeACTaBAe-
Ha TII0CAeAO0BaTeABHOCTBIO mpéx KaaccoB A, B, C cocrosHUM
....aabaccb.... Habaoaareas B 5TOM IIpuMepe MOAyYaeT CAEAYIOIIYIO
nHpOpMalMIO. MHTepBal BpeMeHM HaOAIOJeHIs ITPOIOPIIMOHAaJeH
KOAMYECTBY COOBITUI (B AQHHOM IIpMIMepe ®TO KOAWYECTBO PaBHOY);
COCTOsIHIE & 3a BpeMs HabAI0AeHNs ITOBTOPMAOCh TPU pasa, COCTOA-
HIUe b —aBa pasa, cocTosHIE C —4Ba pasa. Ecau »TM cOCTOSHISA ITO-TO
3HayaT 445 Habarojareas, TO ITOAOOHas MHPOpPMAIMI I €€ reoMeT-
puUyecKas WHTepIIpeTalusl Jpe3BblYaliHO BaKHEHL /leliCTBUTeABHO,
ecan cocrosHue b mpeacraBaser aas HabaaareAs CMepPTEABHYIO
OIIaCHOCTDb, a COCTOsIHME @ — BBHICIIYIO CTeIleHb HacAaXXKAeHM:, TO OH
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AOZKEeH TaK BO34€NCTBOBaTh Ha Ha0AI0AaeMyIO CHCTEMY, YTOOBI
YMEHBIINTh OTHOCUTEABHOE KOAMYIECTBO COCTOSIHMII D 1 yBeAmdImTh
KOAMYECTBO COCTOSIHMII &. AAsd TOro, 4roOBl MMeTh BO3MOXKHOCTD
yIIpaBAsITh CBOMM IIOBeA€HIEM M IleJeHalpaBAeHHO BO3AelICTBOBATh
Ha OKPY>KaIOIIyIO Cpeay B YCAOBIIAX, KOTAa ILAOTHOCTh COOBITHI B ITO-
TOKe He II03BOAsIeT pa3AndaTh UX IT0CAeA0BaTeAbHOCTD, HabA104aTeA1o
HeoOXxoAMMa 1Jesl IIPOCTPAHCTBaA, B KOTOPOM II0 ocM A OTKAaAbIBaeT-
Cs1 KOAMYIEeCTBO IOBTOPEHNIT COCTOSHIL a, 10 ocu B — koAmyecTso 1o-
BTOpeHMI1 cocTostHN b, 1o ocu C— KOAMYEeCTBO IIOBTOPEHUII COCTOSI-
Hus ¢. CaeaoBaTeAbHO, KaXKAOMY KAACCy COCTOSIHIIT HEOOXOAMMO II0-
CTaBUTDL B COOTBETCTBME OCh KOOpAMHAT B IpocTpaHcTBe. CocTosHme
CHICTEMBI OTOOpa>kaeTcsl TOUKOM, IMPOeKIINM KOTOPOil Ha KOOpAMHAT-
HbIe OCH M3MEHSIOTCs MPOMOPLOHAABPHO KOAMYeCcTBaM IIOBTOPEHMUIN
COOTBETCTBYIOIIVIX COCTOSHIIA.

IIpn TakoMm 1moAxoAe TOYKa B IIPOCTPaAHCTBE He sBAAETCSI oOpa-
30M OTJeABHO B35ATOro coOnITysI. OHa OTpakaeT B CO3HaHMUM HabAI0-
AaTeAs] ICTOPUIO DBOAIOIUM Hab0AI0AaeMON CUCTEMEI, — CKOABKO U B
KaKOM OTHOIIEHUV ITPOM3OIIAO pa3ANMIHBIX COOBITHI. 3ajasumM cebe
BOIIPOCEI, KaKiie TeoMeTpudecKye, KMHeMaTdecKie 1 AMHaMIT9ecKie
3aKOHBI ABVKEHIsI B IIPOCTPAHCTBE MOXKET OTKPHITh 4451 ceOs 110A00-
HBINT HabAIO4aTeab, aHAAUSUPYS He npedonpedereHHylo aparee npous-
60AbHY10 TIOCA€A0BaTeAbHOCTh CIMBO/AOB Ha /A€HTe.

MO>KHO AV IPeATI0A0XKNUTb, YTO BT 3aKOHBI (POPMYANPYIOTCS TaK
>Ke KaK M3BeCcTHbIe HaM 13 HaIllero ombIra? MOo>XKHO AU AOIyCTUTD, YTO
IIPOCTPAHCTBO SBASIETCSI He OOBEKTMBHOM AAaHHOCTBIO TEKYIero MO-
MeHTa BpeMeHH, a CIIelu(UIeckiuM o0pa3oM pealabHOCTU B CO3HAHUM
HaOAr04aTeAs, YYMTHIBAIOIIUM e€ umcTtopuio. Moxer aum 3TOT oOpas
KOHTPY®HTHO C(OPMMPOBATLCA B MaMATHU IIOMYAALMM ITPOCTEMIINX
aBTOMAaTOB 1AM >KVBBIX CYIIIeCTB BCAeACTBIE eCTeCTBEHHOTO OTOopa?

Bce msBectHBIe Qu3MYecKue TeopmMM M3HAYAaABHO MCXOAAT U3
IIPeAII0A0KeH!s O CYIeCTBOBaHMM IIPOCTpPaHCTBa C OIpeseAEéHHOIN
reoMeTpueri, B KOTOPOM IPOTeKalOT IIPOLIEeCCH, ITOAYMHIIONIIECs
SMIIMPUYECKM 3aKOHaM Habarodaemoro mmpa. Mogean, B KOTOPBIX
IIPOCTPAHCTBO, 3all0HEHHOEe ABVDKYIIIUMICA OOBeKTaMMU, 603HUKAen B
CO3HaHUM HabAr0AaTeAs KaKk  OTOOpakeHme  CTaTUCTUKU
pacrpeaeaeHns COCTOSIHUI B 1IeNV COOBITHUI, He 11CCAe40BaANCh.
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Puc.1. Orobpaxernue co-
CTOSTHUSI HAOIOIaeMbIX
TIOZICUCTEM B IIPOCTPAHCT-
Be (aKTHBUPOBAHHBIE
STYCHKH TTAMSTH OTMEYCHBI
YEPHBIM I[BETOM, COOTBET-
CTBYIOIINE TOYKH, YKa3bI-
BaIOIINE OTHOCUTEIILHOE
TIOJIOXKEHHE TIOJICHCTEM B
MIPOCTPAHCTBE — CEPHIM
[[BETOM).



2. OToOpakeHne MOTOKa COOBITUIL B IIPOCTPAHCTBE COCTOSI-
HUVI AMHETHBIM Hal0aioaaTeaemM

PaccmotpuM Mogeab HabaOAaTeAs, B KOHCTPYKIIMU KOTOPOTO
M3HA4albHO He 3aKJAa/blBaeTcs MHQPOpPMaUMsl O TeOMeTpUM IIpo-
CTPaHCTBa, B KOTOPOM pPa3BEéPTLIBAIOTCA COOBITIS, HaDAI0AaeMOI MM
peaabsnocTi. OcyIrecTBAsis CY4ET U COPTUPOBKY COOBITUIA, OH C030aém B
CBOeII IIaMsTHU IIPOCTPAHCTBEHHBIE CTPYKTYpHI. [TamsaTh HabAOAaTeAs
IpeArioJaraeTcss CTPYKTYPUMPOBaHHONM B BUAE PELIETKM PerucTpos,
Pa3MepHOCTh KOTOPOIl OIpeseasercs KOAMYeCTBOM BO3MOXKHBIX
KAaCCOB COCTOSIHUII cucTeMsI (cM. puc.l).

ByaeM caurarh, 4TO SYENKM |- TOTO perucrpa MpOHyMepOBaHbI
qycAaMM HaTypaAbHOTO psia oT —Z; 20 +Z, u MOIYT IO ouepeAn

aKTUBUPOBATHCA, KaK 9TO IIPOVCXOAUT B CABUTOBOM perucrpe. B mpo-
CTPaHCTBe MPOCTENIero (AMHEHOTo) HabAaTeas | - Toi Koopau-
HaTe TOYKM COOTBETCTBYET HOMEP aKTMBMPOBAHHOIN SMENKM |- TOTO
perucrpa.

BelgeauM B IIOTOKe COOBITUIT ABe LI COCTOSHUIL (CM. puC. 2).

Puc. 2. Ilpumep yuactka nenu coObITHH. [IpIMOYroibHUKaMH IOKa3aHbI COCTOSIHUS HEpBOit

MIOJICUCTEMBI, OKPYKHOCTSIMH — BTOPOH. 3aTyméBaHHbIE (QUIYPHI COOTBETCTBYIOT HEPBBIM CO-

1 1
CTOSHUSIM, HE 3aTyNIeBaHHBIE — BTOPHIM. B aToM mpuMepe ANl = 5, AN2 = 3,

AN/ =2 AN} =6.

Oana nemns mycts coorserctsyer K- Toil moacucreme (oGbext
HabaA0AeHNs), a BTOpast — I - Toit moacucreMe (0OBEKT HaYala OTCUE-
Ta). Tak KaK BCe COCTOSHMA B ITOTOKE COOBITUI AMHEIHO yIopsjoJe-

k
HBI, TO MO>KHO yKa3aTb BpeM:l Tj C MOMEHTa Ha4daJda Ha6AIO,ZI,EHI/I}I, B

TeueHMe KOTOPOTO CUCTeMa TpedriBala B | - ToM coctosHuu K - Toit
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r
IMOACUCTEMBI, 1 BpeM:1 Ti C MOMEHTa Hadada Ha6AIOAEHMH, B TeUeHIe

KOTOpOrO cucrema mpebbBasa B |- Tom cocrossHuu I - TOI moacuc-
TeMbl. KoopamHatsl TOuKy, oroOpaxamiei moaoxkenue K- Toi
IIOACHUCTEMBI B IaMATH AMHENHOTo HabaiogaTeas OoTHOCUTeAbHO I -

. rk .
TONl moAcUCTeMBl  Z;', SABASIOTCA (PYHKIVSIMU  9TUX BPeMEH
rk _ f k k k k r .

" =f(1',T, ,...,Tj ,...1;, T, ). PaccmarpuBast moTok coOsITnit Ha

OTHOCHTE/ALHO MaJAOM MHTepBale BpeMeHNU HaOAIOAeHNs, IOAyIuM
aATOPUTM ero OTOOpa>keH!s B aMATH HaOAI0AaTels

rk_ k k r r
j
rk . . .
rae AZI - HpI/IpaH_[eHI/Ie HOMepa aKTI/IBI/IpOBaHHOI/I s9yeukn |- Toro
k r
perl/ICTpa IIaMsITU, ATJ ’ATI - HpOAOA)KI/ITeAI)HOCTI/I Hpe6I)IBaHI/I}I

CHCTEMBI B COOTBETCTBYIOIIVIX COCTOSHISIX Ha6AIOAaeMI)IX II0ACHUCTEM,

oo ak oz . 0Z
koobdurmentsr ; ~——wu Y, ~——
: O

ypaBHEHUI, KOTOPBIM YAOBAETBOPSIET paclipejeleHne COCTOIHMII

OIIpeaeAsIIoTcsa W3

CIICTEMBI B IIOTOKE COOBITIIA.
Tak xak Bpem: B TeMHOpaAbHOI;I MOgeAn U3MEPSIETCI KOANIeCT-

BOM COOBITIUIL ATjk ~ AN IJ( , ATir ~ ANir , TO OpUpaIieHe HoMme-

pa aKTUBUPOBAHHOI SMEMKM |- TOTO Perncrpa MaMsTH AVHENHOTO
Ha0AI0AaTeAs MOXeT OBITh IIpeACTaBAeHO B BuAe (PYHKIIMM OT KOAU-
9eCTB IOsABAEHNSI COOTBETCTBYIOIIUX COCTOSHMI HaOAI0AAeMBIX 1104~
CICTeM Ha MHTepBa/e BpeMeHr HaOAI0AeHs

AZ's D afAN{ -y AN/
i

HGPEXOASI K MHTepBaldaM " AANTEABPHOCTAM, ITOAYIUM

A+ cAt" 2 D=a ;AN @
j
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CAt, > AN/
rae: ﬂ.,lr :%, Ato - yHMBepca/AbHasl KOHCTaHTa —
7i AN;
KBaHT BPeMeHV MeXAy AByMs CMeXHbMu coObrtusamu, CAly  AX, -
KBaHT PACCTOSIHIL MeXKAy AByMs cMmexkabivu cobbrrmsmu, C - mac-
mrtabHass KOHCTaHTa, MMeIOIIasl pa3MepHOCTb CKOPOCTH, AXirk — Ipo-

KIS Ha I - TYIO KOOPAVHATHYIO OCh M3MEHEeHIsI COCTOSHIS HaOAIO-

JAaeMon k - TOM IIOACUCTEMBI OTHOCUTEALHO I- TOI,
|

At' A—tOZAN ir — coOcTBeHHOe BpeMs HabaAroJareas, OIpeje-
i=1

As1eMoe KOANIeCTBOM COCTOsiHMIT roacuctemsl [, BeiOpanHoit B kave-

cTBe OOBEKTa Havyala OTCUETA.

Pasaeans obe wactu paseHcTsa (1) Ha CAt", IoAy4nM otodpa-
JKeHune (l)yHK]_U/H/I pacrpeaeaeHnst 94acTOT IIOBTOPEHNT COCTOSIHUT e-
IV COOBITUI B PYHKIMIO pacIpeAeAeHIs CKOPOCTel ABVIXKEHIIS COOT-
BETCTBYIOII VX TOYEK ITPOCTPAaHCTBA B CO3HAHIU Ha6/lIO,ZI,aTe/1}I

rk |
iV r 1 - afANK-1.(9
C Vi ANI j=1

CootnomennsiMu (1, 2) omnpegeasieTcs: mpoiedypa CABUTOB HO-

MepOB aKTMBIPOBAHHBIX s9€eK B COOTBETCTBYIOIINX PETMCTpax IMaMsi-
T Habar04aTeAs M yCTaHABAMBAETCA TeoMeTpudYecKasl MHTepIIpeTa-
LV 9THX CABUTOB. BosBparascy Kk Mogean, npesaoxenHorn Ilyanka-
pe, MBI MOKeM CUYMTaTh, YTO IOSBAEHUA COOTBETCTBYIOIIUX COCTOS-
HMI HabAI04aeMBIX IIOACHUCTEM B IIOTOKe COOBITUI «IIpesyHpesKialoT
Hac o 0OeJax, COBEpIIMBINNXCSI BO BHEIITHEM MMpe», HOMepa aKTVBU-
POBaHHEIX ST9eeK B COOTBETCTBYIOIINX PeTrncTpax MaMsATu Habaioaare-
A5 COOOIIAIOT HaM O TeX AeVICTBMAX, KOTOpBle Haj0 COBEPIINTD, ITO-
OBI <ITPMHECTY ITOMOIIIBY.

Kak moxkazaam mccaesoBaHmss aBromMara C AMHEINMHONM TaKTUKON
IOBEAEHNISI, B3aMMOAEVICTBYIOIIETO CO CAy4aliHOM Cpeaou, IIpOBeJeH-
Hele M./ LlerauusM [7], moao0Has! KOHCTPYKLSI ITAMSITI AVHEHOTO
HabAI0AaTeAs ONTUMAaAbHBIM ODpa3oM oDecredrBaeT BO3MOXKHOCTD
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€ro ajanTalyiu K yCAOBUAM CyIIeCTBOBaHMS B CAy4aiHOM cpeje, KO-
TAa AAs «BBIKMBaHILI» TpebyeTcst Hanbo.ee adeKBaTHas peaKIus.

PaccmoTpennas Mogeab OpeAocTaBAseT BO3MOXKHOCTb MCCAeAO0-
BaTeAI0 TeHepUpOBaTh pa3ANdHbIe I10CAeA0BaTeAbHOCTI COOBITUII BO
BpeMeHU (B HallleM BpeMeHM), ¥ Ha0AI04aTh peaKIUIO BHYTPEHHEro
HabA04aTeas Ha HUX B BUAe AVHAMIYECKVX IIPOCTPaHCTBEHHBIX (Teo-
MeTpUYECKIX) 00pa30B PealbHOCTH, BOSHUKAIOIINX B €r0 CO3HaHNUM. B
pesyabTaTe MCCAeJO0BaHM: COOTBETCTBUII MeXAy IlapamMeTpaMm CTa-
TUCTUYECKOTO pacIpejeleHns COCTOSHUI B Lely COOBITUII U IIPO-
CTPaHCTBEHHBIMI OOpaszaMy B CO3HaHNMI BHYTPEHHEIO HalAloaareas
MBI HajeeMcCsl OOHapy>KNUTh OOIIie TeMIIOpa/lbHble OCHOBAaHI Ieo-
MeTpuM PU3NIECKOIo MPOCTPAHCTBA M 3aKOHOB ABVIKEHIIA.

3. PesyabTaThbl Mccaea0BaHUsA CTPYKTYpbl HPOCTPaHCTBA —
BpeMeHl, B KOTOPOM OTOOpa)kaeT peaabHOCTb AVIHEIHDIV Ha-
Oa0aaTeab.

MEe1 BepuM B TO, UTO B MUpPe€, KOTOPBIN AaH HaM B OILIYIIEHMU:X,
OTHOCUTEABHOE ABVM>KEHME TeA OINMChIBaeTCs 3aKOHaMU TeOpUM OTHO-
CUTEABHOCTU. B wacTHOCTH, 445 MaABIX IepeMelleHNI COOTHOIIeHNS
MEXAY INPOMEXYTKaMIM BPEMEHM U OTpe3KaMIU IYTU ABVKYIIVIXCS
TeA OIIpeAeAsdIOTCs IIpeoOpa3oBaHNAMU /lopeHIla B 4eTBIpEXMEepPHOM
IIPOCTPAHCTBE C IICEBAOEBKANAOBOM METPUKOM, OgHA U3 KOOPAMHAT
KOTOPOTO OTOOpa>kaeT COCTOSIHIS IpUOopa 4451 M3MepeHsI BpeMeH!
(1acos). DTa Teopysl OIMpaeTcsl Ha DKCIePVMEHTaAbHO YCTaHOBAEH-
HEBINI (aKT MHBAPMAHTHOCTY CKOPOCTM PacHpOCTpaHeHMUsA DAEKTpPO-
MarHUTHOM BOJAHBI K BBIOOPY CHCTeMBI OTC4éTa. 3adaauM cebe BoO-
IIPOC, UMEIOTCA AM OCHOBaHU: A4Sl TEOPUM OTHOCUTEABHOCTU B TOM
peaapHOCTH, KOTOpasl OTKphIBaeTcsa Haba104aTear0 abCTpaKTHOI CIiC-
TeMBI, 3a4aHHOM ANIIb I10CAe40BaTeAbHOCTBIO COOBITUI BO BpeMeH!?
IIpoGaema 3aech B TOM, Y4TO B OTHOIIEHMU aOCTPAKTHONM CHCTEMEI
CChlAKa Ha HKCIIEPMMEHT, IPOBEeAEHHBI B YCAOBMAX HaIllell peaabHO-
CTM He KOppekTHa. Ecam oTHOcHMTeAbHOE ABMIKEeHMe OOBEeKTOB BUPTY-
aAbHOM peaabHOCTM aOCTPaKTHO CHCTeMBI OTBedaeT IIpeoOpa3oBa-
HMAM /lOpeHIla, TO OCHOBaHMs DTOM CUMMETPUM CAeAyeT MCKaTh
AUIIDb B 3aKOHOMEPHOCTSIX AMHEeIHON yIOpPsIAO0YeHHOCTU COOBITUI B
crucreMe UM KOHCTPYKIMM HabaAloAareas, obecriedmsaromieil otoOpa-
>KeHMe I1eIV COOBITII B IIPOCTPaHCTBe.
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IToaobHBIE OCHOBaHMA AEVICTBUTEABHO OOHApY>KeHBI B TEMIIO-
paabHOI Mogean. B gacTHOCTH, aHaAM3 3aKOHOMepPHOCTell ITpeodpa-
30BaHMs cooTHoweHui (1, 2), mpu nepexoAe OT OAHON IOACUCTEMEL
HauaJa OTCYéTa K Apyroil Iokasaa [8], 4To mpeaeAbHBII Xapakrep
CKOPOCTU OTHOCUTEABHOTO ABVIKEHNSI OOBeKTOB BUPTYaAbHOM peaab-
HOCTI 0OYCAOBAE€H TeM, YTO KOAMYECTBO ITOBTOPeHMII A1060T0 Kaacca
COCTOSIHUI, AVHEHO YIOPsAAOYEHHBIX B IIeIM COOBITUII, HE MOXKET
IIPeBBICUTH OOIllee 4UMcA0 COOBITMII. VIHBapmMaHTHOCTL ITpeAeAbHOI
CKOpocTu 0OyCA0BA€Ha TeM, UTO paclpeseleHre COCTOAHMIL B IeTn
coObITNIT 06BeKTa HaOAIOAEHIST He 3aBUCHUT OT BEIOOpa OOBeKTa, C KO-
TOPBIM CBA3LIBAeTCA cucreMa oTrcuéra. IlpocTpancTso - Bpems, B Ko-
TOPOM AVHENHBI Ha0AI0AaTeab OTOOpaskaeT IIOTOK COOBITU, XapaK-
Tepu3yeTcsl MeTPMKOI MIHKOBCKOTO, a AMHeIHbIe IIpeo0pa3OBaHILsI B
HEM 00pasyioT rpymnity Jopenma.

JaBariTe OCMBICAMM IIOAy4YeHHBINI pe3yabTar. JOIyCcTuM, BHYT-
peHHnIT Ha0AI0AaTeAb abCTPaKTHOM CHCTeMBI 001adaeT 40CTaTOYHBIM
VMHTEAAeKTOM AAsl aHaAu3a MCTOPUM OTHOCUTEABHBIX 9acTOT IIOBTO-
peHIs CoCTOsHMII HaOAIOAaeMBIX IMoacucTeM. BcaeacTsme BpImens-
A0>KEeHHOTO, CpaBHMBAas COOTBETCTBYIOIIVE MM OTpPe3KM B COOCTBEH-
HOM BUPTYaAbHOM IIPOCTPaHCTBe-BpeMEeH! B AOCTaTOYHO MaJOll OK-
PeCTHOCTI HEKOTOPOI1 ero TOYKM, OH HeOTBPaTMMO HPUAET K BEIBOAY
O TOM, YTO OHM COOTHOCSATCS MeXAy cOOOi TaK, KaK TOTO TpeOyIoT
npeobpaszosanns Jopenna. A 1o osHadaeT, yro CTO sABaserca ma-
TeMaTU9eCKUM CAeACTBMEM AMHENHO YIIOPAAOYEeHHOCTM IeIM CO-
ObITUIT M MOXeT ObITh OOHapy>KeHa AMHeIHBIM HabaAlojaTeaeM B pe-
3yAbTaTe M3MepeHUsI CKOPOCTell OTHOCHUTEABHBIX ABVIK€HUII BUPTY-
aABHBIX OOBEKTOB MOJ00HO TOMY, KaK BTO IIPOM3OIIAO B HaIlleil JC-
TOpUN B pe3yabTaTe M3MepPeHIsI CKOPOCTell paclIpOCTPaHeHNUsT DAeK-
TPOMarHUTHBIX BOAH ¥ OTHOCUTEABHBIX ABMKEHIUII peaabHBIX OOBeK-
TOB HaIIIeTo Mupa.

IIpobaema Bpemenn B ecrecTBO3HaHMM SBUAACh CAeACTBMEM He-
YAAUHBIX ITOILITOK OOBACHUTD €T0 CYIITHOCTL 3aKOHaMU (PUBUKI 1 Teo-
MeTpUH, ONMPAIOUINMIICI Ha TeOMeTPUYeCKyI0 MOJeAb PealbHOCTIL.
Ho mosket ObITh TaKOe HampaBAeHe 1CCAeA0BaHMI — OT IIPOCTPaHCTBa
KO BpeMeHIl — HeBepPHO B IPUHITNIIE, BO3MOXKHO, 4€410 B TOM, YTO 3aKO-
HBI PUBVKI U TeOMEeTPUIM CaMI IO ce0e SABAAIOTCS CAeACTBUSAMI M3Ha-
9JaAbHOTO AMHEITHOIO IOpPsIAKa IIOTOKa COObITHIT — Bpemen.
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BPEMS OB bEKTMBHOU PEA 1IbHOCTI:
ETO ®PNA0COPCKOE ObBOCHOBAHME
N SKCITEPUMEHTA 1bHOE ITOATBEP2KAEHWME

Kak ussecrno, mpob4ema BpeMeHH — 9TO OAHa U3 TeX MpodaeM,
IIpOCTOe yKa3aHMe Ha KOTOpble KakK Ha IAaBHBIN MpesMeT HaydHOTO
aHaAM3a OCTaBAseT OTKPBITHIM BOIIPOC O TOM, O KAKOM MMEHHO Bpe-
MeHM UAeT peub B JaHHOM MccAejoBaHMU. Beab cyecTsyeT 1ieablit
P4, KOHILIENIUIT BpeMeHM, B KaXKA0il 13 KOTOPHIX, IIOHSTHUE BpeMeH!
TpakTyeTcs 1o-pasHoMy. KoHnenryaabHble BpeMeHa 001a4aioT, €CAN
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TaK MOXHO CKa3aTh, AMHCTBEHHEIM OOIIUM CBOMCTBOM — BCE OHU I1O-
CTyAMPOBaHbI, YCAOBHBI, IIPUAYMaHBI 4eA0BeKOM. B 9TOl cBsA3M OHM
Hea/eKBaTHO OTPakKaloT OObeKTUBHO-peaabHOe Bpems. Hecayuaitno B
¢uaocodpum 1 Hayke 40 HAIIUX AHEN HNPUHATO CUUTATh, YTO HA BO-
poc, «4To Takoe BpeMs?» — OTBeTa HeT.

Bboaee Toro, Hepeako, MBICAUTEAN U YUeHbIe PA3HBIX DIIOX UM Ha-
POAOB yTBEpXKJAaAu, 4TO BpeMs HeIO3HaBaeMO, YMOHEIIOCTUIaeMO.
Tak, uzsectnnii pyccxuii puaocod B.C. Coaosnes, B craThe «Bpemst»,
DHIUKAOIIeAYecKoro caosapsa msgateaein @.A. bpokraysa n VLA,
Edpona, mmcaa, yto «BpeMs He AOIyCKaeT Pal[iOHAAbHOIO OIIpeje-
AEHMSI eTO CYIITHOCTU». V, 110 MHeHMIO aMepUKaHCKOTO ydeHoro u-
muuKoTa: «Ilepeg TarHOI BpeMeHM Bce — CITOCOOHOCTM pasyMma, (pop-
MyABl AOTMKM, METOABI HayKu, — BCe aedaerca OeccuabHbIM. Bpems
€CTh HeYTO, YTO HeAOCTYITHO ITO3HAHMIO.... Bce MbIcAuTeAN BeeX BeKOB
He CMOTAN IOHATh Ty BeAMKYIO TaiiHy — BpeMs. He nmeercst peaan-
HOTO pelIeHNs 5TOoil IPoOaeMbI»L.

B cBasu co ckasanHpIM Hamu Oblla IOCTaBAEHA 3a4aya, BBLIIBUTD
Hpuposy oOLEKTUBHO-PEeAAbHOIO BpeMeH!, He 3aBUCSIIerO OT BOAM 4de-
A0BeKa, ero co3HaHys. Onupasch Ha Pra0copCKoe MOA0XKeHIe O Hecyo-
CTaHIVIOHAABLHOCTY BpeMeHU (BpeMs HI BeIlleCTBO, HU I104e, HU 0coDast
BpeMeHHasI CyOCTaHIIs) CIIPaBeAAMBOCTh KOTOPOTO AOKa3hIBAeTCsl BCeMI
AAQHHBIMM HayKU ¥ ITPAKTHKM, COTJacHO KOTOPBIM eAVHCTBEHHOM Cy0-
CTaHIIMOHA/ALHON PeaAbHOCTHIO SIBASIETCSI MaTeps, OOLeKTUBHAs peadb-
HOCTb U DKCIIePMMEeHTaAbHble JaHHBIe, HAM yAa40Ch pa3paboTarh KOH-
LeTIUI0 00BbeKTUBHO-PeaAbHOIO, TI0 HaIllell TepMUHOAOTMY, (PYHKIIO-
Ha/ZBHOTO BpeMeHN? VIHbMu caoBamu, HaMu OblAa BBLIBAEHA IPUPOJAA
BpeMeHI, IOAy4eH OTBeT Ha BOIIPOC — «UTO Takoe BpeMs ?».

ITpy ®TOM MBI MCXOAMAM U3 TOTO, C OAHOM CTOPOHEL, YTO (PU3UKA
TPaAULIIOHHO IIOHMMAeTCs KaK HayKa O IIpolieccax, IIPOTeKaIOIIX BO
BpeMeHH, a, C APYIoif — CyOCTaHIIMOHAAbHbIe (PU3NYECKUe IIPOLIeCCh
He MOTI'YT CyIIeCTBOBaTh B HeCYOCTaHI[MIOHAAbHOM BpeMeHH, eCAU OHU
camu He 0OpasyioT ero. OT BOZHUKIIIETO Iapajokca, KaK HaM Iped-
CTaBASA0Ch, MOXHO OBLAO OCBOOOAUTLCS AUIIL B TOM CAydae, ecaAu
AOKa3aTh, YTO KaXKABIN IIpoLlecc IIpoTeKaeT B 00pasyeMoM UM coOCT-
BEeHHOM, OOBeKTMBHO-PeaAbHOM BpeMeHHU, He 3aBUCAIeM OT BOA! Je-
A0OBeKa, ero cosHaHM:. B pesyarraTe nposegeHHOro HaMu 1CCAeAOBa-
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HISA OKa3aaoCh, 9YTO OOBEKTUBHO-peaJbHOe BPeMs CBA3aHO TOABKO C
ABVKEHMEM, KaK KadeCTBeHHBIM 3MeHeHIeM.

Tak, coraacHo PyHKIIMOHAABHON KOHIEIINI BpeMeH!, OHO o0pa-
3yeTcsl B pesyabTaTe I10CAeAOBaTeAbHON CMEHBI KayeCTBeHHO HOBBIX
COCTOSTHUII KOHKPETHBIX, KOHEUHBIX MaTepraabHBIX OOBEKTOB, IIPOIiec-
COB (Ka>KApIT 00BEKT — Iporiecc). [Tporiecc 1 BpeMsI Hepa3phIBHO CBsI3a-
Hpl. OHI BMeCTe BO3HMKAIOT, CYIIIeCTBYIOT M 3aKaHIMBAIOTCA (ITOCKOAb-
Ky CyIIecTByeT MHOrooOpasue TPaKTOBOK ITOHATHS ITPOliecca, caeayeT
IIOAYEPKHYTh, UTO peub UAET O I10CAeAO0BaTeAbHBIX M3MEHEeHIAX, KOH-
KPeTHOro 0ObeKTa AN sABAeHN: (KaK eAUHOTIO 11e10T0), B KOTOPBIX BBI-
pa>kaloTcs orpejeeHHble OO LeKTVBHEIE 3aKOHOMEePHOCTH).

ITporecc 1 BpeMst BO3HMKAIOT, CYIIIECTBYIOT U 3aKaHIMBAIOTCS BMe-
cre. Tem He MeHee, IPaBOMEPHO BeCTU Peyb O TOM, UTO ITPOLIeCcC 0Opasy-
eT BpeMsl, ITOCKO/ABKY ITPOLIeCC MMeeT CyOCTaHIMOHAABHOE COAepKaHue
U B DTOM CBA3M ABASETCS IEePBUIHBIM IIOHSATHUEM, a BpeMsl — HecyOcTaH-
LIMOHAABHO, a IIOTOMY OHO — IIOHATHE BTOPUYIHOE U IPOMU3BOAHOE.

®yHKIIMOHAABHOE BpeMs, oOpazyeMoe peaAbHBIM IIPOLIeCCOM,
a/eKBaTHO OTpa’kaeT OOBLEeKTUBHO-peaAbHOe BpeMsl M He 3aBUCUT OT
BOAM 4YeaoBeKa, ero cosHaHysid. OOBeKTMBHO-peaabHOe, (PYHKINO-
Ha/AbHOE BpeMs 00pa3yloT Bce 6e3 MCKAIOYeHUs IIPOLIeCCHl B IIPUpPOJe,
HaulHasl OT ®AeMeHTaPHONM YacTULIBI M 3aKaHYMBasl IIUKAaMU PacIIu-
penns n cxarus Beeaennoitr (ecan ona myascupyer). CaegosaTeabHo,
KaKAbIII KOHKPETHBINI OOBeKT oOpasyer cBoe cOOCTBEHHOEe BpeMs, B
KOTOPOM U CYyIIIeCTBYeT.

B kaxxgom oOmbekre, B pesyabTaTe peaiu3aniuyi B HeM IIOTeHIIU-
aABHBIX BO3MOJKHOCTEN 1 €ro B3aMMOAENICTBIUS C OKPY>KalOLIel cpe-
AOI1, IIPOUCXOAUT OIPOMHOE MHOXECTBO MUKPO — U MakpoO U3MeHe-
nnit. OgHaxo, BpemMsi 00beKTa — 9TO He CyMMa BpeMeH, 00pa3yeMbIX B
HeM Ha Pa3AMYHBIX CTPYKTYPHBIX YPOBHAX MaTepun. Bpems obbekra,
KaK e4uHOIO I1e40ro, obpasyercs 0CAe]0BaTeAbHO CMEHSIOIIMMUC
KaueCTBeHHO HOBBIMM COCTOSIHUSIMM, SIBASIOIIUMUCH Pe3yAbTaToM
KOMILAEeKCa M3MEeHEHNI, IIPOUCXOAAIIUX B oObekTe. BHemnum mpo-
sBAEHMEM TaKOTro poja M3MEHEeHMl, eCAM B KauecTse IpuMepa B3SITh
Jye0BeKa, — ABASIOTCA AeTCTBO, OTPOYeCTBO, IOHOCTD U T. 4,

O6bexTuBHO-pealbHOe BpeMs Ha3bIBaeTCsl HaMlU (PYHKIMOHAADL-
HBIM B CBA3U C TeM, 4TO, KaK CaMO CYITIeCTBOBaHIe BpeMeHH, TaK 1 Bce
€ro CBOMCTBA 3aBUCAT OT M3MEHEHUI, IIPOUCXOAAIINX B KOHKPETHBIX
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MaTepMaAbHBIX OOBEKTaX B pe3yabTaTe Pealn3ariuy COAeP KaIliXcs B
HIX IOTEHIIMAAbHBIX BO3MOXKHOCTEN U MX B3aMOAEWCTBUS C OKPY-
>Kamomeni cpeaon. VI3 ckasaHHOTO TakKe CAeayeT, YTO OOBEKTMBHO-
peaapHOe, PYHKIMOHAABHOE BpeMs 00pa3yeTcsl B pe3yabTaTe JBUXKe-
HIA KaK KauyeCTBEHHOTO M3MEHEeHIs!, ABVKeHMs, KaK IIPUYMHBI CTa-
HOBAeHMs. VImeercs B BUAY CTaHOBAEHMEe KaK CyOCTaHIIMOHAJAbHOE
M3MeHeHNe, CBA3aHHOe C IOsBAeHIeM KadeCTBeHHO HOBOTO, C BO3HUK-
HOBEHIEM M MCYe3HOBeHreM OObeKTOB M MX COCTOSIHUIA, MX IIpeBpa-
IIeHeM B Apyrue OOLeKThI U COCTOSIHIU:A, — CTAHOBAEH!e, IIpU KOTO-
POM, HEUTO HeCyIecTByIOIee paHee, CTAaHOBUTCS CYIIeCTBYIOIIIM.

OOnexTnBHO-peaabHOe, (PYHKIIMOHAABHOE BpeMsl, KaK yXKe Obl10
CKa3aHO, HeCyOCTaHIIMOHAABHO, He SBASETCS (PU3MYECKON CYITHOCTBIO.
Hecy0OcTaHImonaapHOCTS BpeMeHn A. DIHINTeIH 000CHOBaA B (puaide-
CKOJ1 TeOpMM, KOT4a OTKa3aACsl OT KAaCCITIeCKIX IpeAcTaBAeHMiT 06 ad-
COAIOTHOM, HM OT Yero He 3aBUCSAIIeM BpeMeHM I Iiepeliel K KOHIIeII-
LMY, KOTOpast CBSI3BIBAET BpeMsl C PeaAbHbIMIU (PU3MYECKUMU IIpoLiecca-
mu. CoraacHo ykasaHHOV koHUenimu «lIpocrpaHcTseHHbIE U1 BpeMeH-
HEble JaHHBIE MMeIOT He (PUMKTUBHOe, a (PU3MYECKN peaabHOe 3HadeHue»?,
IMpuaanmne A. DitHInTeifHOM BpemeHHu (uandeckoro sHadeHus VIDP.
ITpuroxxun Ha3BaA caMbIM BEIAAIOIIVIMCST OTKpBITHEM XX Beka.

B »T0I1 cBsI31M 3acayra A. DUHINTeHA B pa3BUTUI HAay4YHBIX IIpea-
CTaBAEHMII O BpeMeHM U IIPOCTPaHCTBe, AeMCTBUTeALHO, Beanka. Oa-
Hako, A. DIHINTeNH NpuAaa PU3NMIECKUI CMBICA ITOCTYAMPOBAHHO-
My, IpUAYMaHHOMY deA0BeKoM BpeMeHM. MbI ke gOKa3biBaeM, UTo B
OOBLeKTUBHOI peaAbHOCTU BpeMs CBSI3aHO AUIIDL C ABMIKEHMEM Kak
KauecTBeHHBIM M3MeHeHMeM. Vl B camoll npupoge, a He B roA0Be de-
A0BeKa, 00OBbEeKTUBHO-peaabHoe, (PYHKIIMOHAABHOe BpeMs IIpuodpera-
eT QU3MIEeCKMII CMBICA M (pU3MIecKoe 3HadeHNe, II0CKOABKY o0pasy-
€TCsl PeasbHO CYIIeCTBYIOIIMMU MaTepuaAbHBIMU OObEeKTaMu, IIpO-
LeccaMi.

o nmpuunHe >xe cBOei HeCyOCTaHIIMOHAABHOCTH, BpeMsl, IIpeKae
JeM CyLIecTBOBaTh, 40AXHO BO3HMKHYTh C KOHKPETHBIMM MaTepualb-
HBIMI OOBbEKTaMH, IIPOIeccaMM, ITOCKOABKY (PYHKIIMOHAABHOE BpeMs
oOpa3syeTcsl peasbHO CYIIeCTBYIOIIMMI MaTepUaAbHBIMY OOBeKTaMI,
C MOMEHTa X BOSHUKHOBEHMS U A0 MCUYe3HOBEHMS B KA4eCTBe TaKOBBIX
(B CBsI3M C BOILAOILIEHMEM MX MaTepuaAbHOIO COAEP>KaHMS B ApyTue,
rocaeaymomiye oobekTsl). HoBrle ke, TOuHee rocaeayroniye MaTepu-

43



aabHBIe OOBEKTHI, IIPOIECCH], IO IpMYNHE HeCyOCTaHIINIOHAABHOCTU
BpeMeHI, 00pa3yIoT y>Ke CBOM COOCTBEHHbIe BpeMeHa, B KOTOPBHIX U
cymecTByIOT. IlocaesoBaTeABHO CMEHSIOTCSI COCTOSHMS MaTepuadb-
HEIX OOBEKTOB U caMM OOBEKTHI, IT0CAe]0BaTeAbHO CMEHSIOTC I Bpe-
MeHHBIe AAUTeABHOCTH, oOpasyeMsle mmu. lIpudemM, mMarepuaabHOe
coJep>KaHMe I10C/AeA0BaTeAbHO CMEHSIOMVXCS OOBEKTOB, ITOCKOABKY
OHO CyOCTaHIIMIOHAABHO, BOIIAOIIAETCA B IIOCAeAYIOIIue OOBeKTH,
TOrJa Kak, oOpadyemsble MMM HeCyOCTaHI[MOHaAbHbIE BpeMeHHbIe 441~
Te/BHOCTH, HE MOTYT IIe€PeXOAUTh OT OOBbEKTa K OOBEKTY.

ITocaesoBaTeAbHO CMEHAIONINECS COCTOSHUS MaTepualbHOTO
oObekTa 1 camMy OOBEKTDHI, He MOTYT BO3HMKATDh U CyIeCTBOBATh, He
00Opasyst coOCTBEHHBIE BpeMeHHbIe AAUTeABHOCTU (KaK BpeMsl He MO-
JKeT CYIIecTBOBaTh BHe MaTepMaABbHBIX OOBEKTOB, TaK M MaTepualb-
Hble OOBEKTHI He MOIYT CYILIecTBOBaTh, He o0Opasys BpeMmsi). JIMeHHO
AAUTEABHOCTH, OOpasyeMast I10cAe40BaTeAbHO CMEeHIOMIMICS Kade-
CTBEHHO HOBBIMIU COCTOSIHUSIMU OOBEKTa SIBASIETCSI OOBEKTUBHO-
peaabHbIM, (PYHKUIMOHAABHBIM BpeMeHeM.

Kax m3BecTHO, TeOp1sA OTHOCUTEABHOCTH OIpOBepria IIpeacTas-
AeHNs KAacCUYecKOoy MeXaHMKI O BpeMeHM M IIPOCTpaHCTBe KakK O
BHeITHeM (POHe CYIIeCTBOBAHU: M Pa3BepPTHIBAHNA BCeX OOBEKTOB I
nporteccos. OHa IpuBea K yCTaHOBAEHMIO 3aBUCHMOCTI UX CBOJICTB
OT MaTepHMaAbHBIX CBA3€N U 3aKOHOMEepPHOCTel ABypKeHmst Tea. OaHa-
Ko, 1o crpaseaansomy MHeHuo C.T. Meatoxuna «V B Tpysax OiH-
IIITeliHa BCTpeJaeTcs ellle IOHMMaHNe IIPOCTPAHCTBa I BpeMeHM Kak
HEKOTOPLIX CaMOCTOATEABHBIX IO OTHOIIEHMIO K MaTepuy CyIIHO-
creii»®. VIMeeTcs B BuAy, HaIpuMep, TO 0OCTOATEALCTBO, YTO IIPU I1O-
IIBITKE IIOCTPOEHIUs TeOMEeTPM3MPOBAHHON eAMHOM TeOpWM II0Ad,
DIHIITeNH paccMaTpyBal I'paBUTAlMIOHHLIE M DA€KTPOMarHUTHEIE
11045 KaK IpOsIBAeHIe KPUBU3HEI IIPOCTpaHCTBa 1 BpeMeHM®, B oboc-
HOBaHMe CKa3aHHOTO CCBLAAIOTCA, HaIIlpUMep, Ha cAeayloliee oOCTOs-
TeAbCTBO: B 1915 1. A. DifHImTeliHOM OBLI0O ITOAYy4eHO ypaBHeHNe, Ha
OCHOBe KOTOPOIO OH paccMOTpea 3ajady 00 OTKAOHEHMM CBETOBBIX
ayderi. Kak m3BecTHO, mepBble ycIleIHble HaOAIOAEHMS OTKAOHEHIs
CBETOBLIX Aydeli ObLAM ITpOM3BeAeHbl B ABYX Pa3HBIX IIyHKTax B 1919 .
B ®T0I1 CBsA31M B HayKe IIPMHATO CYMTATh, YTO CyIleCcTBoBaHMe DPdeKTa
OTK/AOHEHIsI CBeTa 40Ka3aHO DKCIIePMMEHTaABHO'.
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C narmreii >xe TOUKU 3peHNs], HeCyOCTaHITMOHAABHEIE ITPOCTPAHCT-
BO M BpeMs (KaKk UM HPOCTPAHCTBO-BpeM:) UCKPUBASTHECSA He MOTYT.
VckpuBAATECS MOTYT TOABKO ITPOLIECCHI, 0OpasyIoIye IIPOCTPaHCTEO
1 BpeMs (B AaHHOM ITpUIMepe — CBeTOBBIe AydIr).

®uszux O.H. Perruenko, nmes B BuAy, IIOMIMO BCETO IIPOYETO, TaK
HasblBaeMoe MCKpUBAeHNe ITPOCTpaHCTBa U Bpemenn muirer: «Co-
BpeMeHHasi (pU3MKa OIMChIBaeT Hekoe «KopoaeBcTBO KpMBLIX 3ep-
Kaa». B ®TOM KOpozeBcTBe... MaTepus MUCKPUBASET IIPOCTPAHCTBO U
BpeMsI, KOTOpEIe, BOOOIe roBOpsl, HPeACTaBAsIOT cODOI BCIIOMOTa-
TeAbHBIE CYIITHOCTH, CO3JaHHBIe (T.e. puAyMaHHble — T./1.) gea0BeKOM
Kak criocod ornmcanus sBAeHnii. UTo-To Bpoge pycCcKOTO MAM aHTAMII-
CKOTO S3BIKOB. A IIPOCTPAHCTBO U BPeMsI B CBOIO O4epeab, YIIPaBASIOT
ABVIDKEHIEM MaTepui» .8

O.H. Pertuenko u B Apyrom MecTe IHpPsAMO CCHLAA€TCs Ha TO, YTO
KOHIIeNITyaAbHbIe BpeMeHa IpuayMaHbl yeaoBekoM. On muer: «Tak
BpeMsl KaK TaKOBOe CUMTaeTcs aOCOAIOTHBIM abCTPaKTHBIM AOTude-
CKUM MOHSTHEM, IPUAYMaHHBIM 4eA0BeKOM, KOTOpoe KaK CBOeoOd-
pasHas «TeTpaAb» UCIOAL3YeTCs AI0ABMU AAS OTPa’keHMs U COOTHO-
IIeHNUs] AAUTEABHOCTU M I10CA€A0BAaTeABHOCTM IIPOLIECCOB M COOBI-
Tiii»®. U eme: «Tak BpeMs 1 IIPOCTPaHCTBO SABASIOTCS IIPUAYMaHHbI-
MU AI0AbMU aOCOAIOTHBIMU AOTMYECKUMU CYIIHOCTSIMM, KOTOPBIE He
MOTYT BAUATH Ha (PU3NYECKUe POIIeCCHl U He MOTYT IHOABePTaThCs
BAVISTHUION,

AelicTBUTeAbHO, HeCyOCTaHIIMOHAAbHEIE BpeMs U IIPOCTPAHCTBO
He MOIYT BAMATL Ha (U3MUYECKMe IPOIecchl, HO (PYHKIIMOHAALHOE
BpeMsI U IIPOCTPAHCTBO MOTYT IOABEPIaThCs BAVSHUIO IPOLIECCOB, UX
00pa3yIomX.

O.H. Pertuenko, nmes B BUAY AAUTEABHOCTh KOHKPETHOTO (pU3N-
YEeCKOTo ITpolecca, IMIIeT Takke: «/AUTeAbHOCTh MOKeT BhIpakaThb-
Cs1 B eAVHUIIAX a0COAIOTHOTrO BpeMeHM (4451 DTOIO BpeMsi COOCTBEHHO
U HY>KHO), I UMEHHO AAUTEeABHOCTDH (PU3MUECKOTO ITpoliecca IoaBep-
JKeHa BAVSHUIO TeX MAM UHBIX ycaoBmii. Hampuwmep, aamuTeabHOCTH
IIpollecca pacTBOpeHNs KyCKa caxapa B CTaKaHe C TOpsidell BO4OM Cy-
IIECTBEHHO MEHbINIe, YeM C XOAOAHBIM. DTO O3Ha4aeT, 4TO AAUTeAb-
HOCTb MIMEHHO AAHHOTIO IIPOLIeCca 3aBUCKUT OT TeMIIepaTyphl Cpeasl U
MOKEeT COKpaIaThCs UAU YAAUHAThCA. Ho Obra0 Obl Kpaiine cTpaHHO
yTBep>KAaTh, YTO B CTaKaHe C ropsdeli BOAON caMO BpeMsl TeueT OBICT-
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pee. Ecau MBI MOMeCTUM B rOpSIIyIO U XOA04HYIO BOAY IO MeXaHMI4e-
CKOMYy OyAMABHUKY, OHM He CTaHyT UATU C Pa3sHOM CKOPOCTBIO, TaK
KaK IIPOLecC ABVKEHIsI CTPeAOK U pasKMMaHMs OPY>KIH He 3aBUCUT
(ecam mpeneOpeub He3HAUUTEABHBIM TEIAOBBHIM paCIIMpPeHMeM) OT
TeMIIEpaTypbl Cpeabl, II0 KpalHell Mepe, CTOAb 3HAYMTEABHO, KakK
IIpOLIeCC pacTBOPEHsI»L,

Bripakast B mieaom coraacue ¢ O.H. Perruenko, 3gech mbr 60aee
1104pOOHO PacCMOTPUM IIPUMEp «pacTBOpeHIe KycKa caxapa B CTaka-
He BOAbD». /Jea0, IIpexae BCero B TOM, 4TO JAaHHBI/ IIPUMep SBASIEeTCS
elle U AOKa3aTeAbCTBOM (pakTa CyIIeCTBOBAHMS (PYHKIMOHAABHOTO
BpeMeH!, yOe4uTeAbHO CBUAETEALCTBYET O TOM, YTO IPOLIeCC PacTBO-
peHmsT KycKa caxapa B CTakaHe C BOAOII oOpasyeT cBOoe COOCTBEHHOE
(yHKIIIIOHAaABHOE BpeMH.

Mo>xHO HerocpeACTBeHHO, HeBOOPY KEeHHEBIM I1a30M, Ha0A04aTh
IIpOLIeCC pacTBOPeHMs KycKa caxapa B CTaKaHe C BOJO, TO €CTh IIPO-
IIecc II0CAeA0BaTeAbHOM CMEHBI KAadeCTBEeHHO HOBBIX WM3MEHEHUI,
IIPOUCXOASAIINX B PacTBOPe 1 00pasyIouxX cBoe COOCTBEHHOe O0beK-
TUBHO-peaAbHOe, (PYHKIMOHAABHOE BpeMsi U U3MEPATh ero 4acaMMm.

B pesyapTare mponecca pacTBOpeHIs Kycka caxapa B CTaKaHe C
BOAOIT 0OpasyeTcs BpeMeHHas 4AUTEeAbHOCTh He TOABKO B CO3HAHUM, B
roaose HaOAIOAaTeAs, HO U B IPUPOAE, B OObEKTUBHOI PeaabHOCTH B
pesyabTare I10CAe40BaTeABHOM CMEHBI KaYeCTBeHHO HOBBIX COCTOSHMIA
IIpoLlecca PacTBOpeHNsl KycKa caxapa B CTaKaHe C BOAON. DTO BpeMms
MOXHO M3MEPUTh M OOBIHBIMM YacaMl, HO C Y4eTOM CIIeHupUKA
IIpOTeKaHMsl IIpollecca — PUTMa U BPeMeHHBIX JAUTeAbHOCTel, obpa-
3yeMBIX €r0 II0CAeA0BaTeAbHO CMEHSIOIIMMICS Ka4eCTBEHHO HOBBIMU
COCTOSHIAMMU. B CBA3U €O CKa3aHHEBIM CA€AyeT NOAYePKHYTh, UTO AX0-
Oble KauecTBeHHbIe M3MEHEeHMs B KOHKPeTHOM IIpoIiecce crenmduye-
CKM OTpakaloTcsl (0TOOpa’kaloTcs) BpeMeHeM, KOTOpoe M 00pa3yeT-
cs1. AAUTeABHOCTh IPOTEKaHIs AaHHOTO IPOLIecca 3aBUCUT OT TeMIle-
paTyphl CpeAbl I MOXKET COKpAaIlaThCsl UMAU YAAUHATBCA. B crakane ¢
ropstgeri BOAOM YCKOPUTCS PUTM IIOCA€AOBAaTeAbHO CMEHSIOIIVIXCS
COCTOSIHMI ITpOLecca pacTBOPeHMs KyCKa caxapa, KOpodye CTaHyT U
AAUTEABHOCTY BpeMeH!, oOpa3yeMble DTUMM COCTOSHUAMU 1 Ha00Oo-
pot. Ho Teuenne HecyOcTaHIIMOHAABHOIO BpeMeHH, He SBASIONIerocs
(pu3myeckoit CyIIHOCTDIO, He YCKOPUTCS B CTaKaHe C ropsdeil BOAOM U
He 3aMeaANTCs B CTaKaHe C X0A0AHOM BOAOIM.
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Ecam B cTakaH ¢ BO4OII, BMECTO KyCKa caxapa, IOAOXKUTh KYCOK
Hep>KaBeIoIllell CTaAu, IO IOHATHON IIpUYMHe, He HA9HeTCs IIPOoIiecc
ero pacrBopeHus:. B »Toit cBA3M, B cTakaHe C BOAOW M KyCKOM CTaaAWu,
He HauHeT 0OPa30BBIBATHCA U (PYHKIIMOHAABHOE BPeML.

Kycoxk craan 6yaer 06pa3oBbIBaTh IO-TIPEXXHEMY CBOe COOCTBEH-
HOe (QyHKIMOHa/AbHOe BpeMs. Boaa B crakane — csoe. fI He rosopio
y>Ke O TOM, YTO U CTeKASHHBI CTakaH ToXe OyJeT 0Opa3oBbIBaTh CBOE
coOcTBeHHOe (PYHKIIMOHAABHOE BpeMsl.

Koraa yeaoBek naer or myHkra A K OyHKTy B, Bpemennas aam-
TeABHOCTL 0DPa3yeTcsl TOALKO B €I0 CO3HAHNU, B €TI0 T040Be, II0CKOAb-
Ky IIpM MeXaHMJeCKOM ABVKEHUM Teaa, oObeKTa (PyHKIIMOHAALHOe
BpeMs He oOpasyeTcs (ecam He CYMTaTh TOTO OOCTOATEABCTBA, UTO B
opraHuaMe 4yel0BeKa 0Opa3yeTcs ero coOCTBeHHOe (PYHKIIMOHAABHOE
BpeM:l, He3aBUCKMO OT TOTO, HaXOAWUTCS OH B ABVKEHUM MAM COCTOS-
HI OTHOCUTEABHOTO ITOKO:1). O TOM, 4TO IpM MeXaHMYEeCKOM ABVIKe-
HUU, TIPU ABUKEHMM, KaK IIPOCTOM IlepeMeIeHNN, BpeMeHHas AAM-
TeABHOCTh OOpasyeTcs B TOA0Be YeAOBeKa, a He B IIpupode, yoeau-
TeAbHO CBUAETeABCTBYeT U TOT (PaKT, 4TO BpeMeHHas AAUTeABHOCTD B
CO3HAHNM Ye/A0BeKa, B €ro roA0Be 00pa3yeTcs U B TOM cAydJae, eCAU OH
CTOUT Ha MeCTe LAY AeXKUT Ha AMBaHe.

Koraa >xe yeaoBek HemmocpeAcTBEHHO HabAIOAaeT, MpoIecc pac-
TBOPEHM:I KyCKa caxapa B CTaKaHe C BOJOii, BpeMeHHas AAUTeAbHOCTD
oOpasyeTcsl y>Ke He TOABKO B CO3HAaHMM Ye/]0BeKa, HO U B caMOil HIpu-
poJe B pesyabTaTe IIOCA€4OBaTeABHON CMEHBI KAa4eCTBEHHO HOBBIX
COCTOSIHMI 4aHHOTO IIpOoIecca U 9Ty BPeMeHHYIO AAUTeAbHOCTh MOXK-
HO HerocpeACTBeHHO n3MepuTh. He cayJaliHo cTyAeHTEI 1 acCIMpaHTh
0e3 ocoboro Tpyda yOekaaloTcsa B (paKTe CyIIIeCTBOBAHMS OODBEKTUB-
HO-PeaAbHOTO, (PYHKIIMOHAABHOIO BpEMeHI.

B obbexTuBHOI peaabHOCTH, KaK y>ke ObL10 CKa3aHO, HecyOCTaH-
LIMOHAAbHBIE IPOCTPAHCTBO U BpeMsI He MCKPUBASIOTCS, XOTS U CyIIe-
CTBYIOT OOBLEKTUBHO, ITOCKOAbKY OOpa3ylOTCsl KOHKPETHBIMM OObek-
Tamu, npoueccamu. [TockOAbKY IPOCTpaHCTBO U BpeMs HecyOCTaH-
LIMOHAABHEL, OHI He MOTYT yIIPaBAAThL ABMKeHMneM matepun. HaoGo-
pOT, caMO CyIllecTBOBaHMe BpeMeH!, M BCe erO CBOJCTBA 3aBUCAT OT
M3MEHEHUI, ITPOUCXOASIINUX B KOHKPETHBIX MaTepualbHEIX 0ObeKTaX,
Ipolieccax.
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Kak y>xe OpLa0 ckasaHO, HeCyOCTaHIIMOHAAbHOE (PYHKI[MOHAAb-
HOe BpeMs, 4451 TOTO YTODHI CyIIecTBOBaTh, 404KHO BO3HIKATh BMeCTe
C MaTepMaAbHBEIMU OObekTamu. Mup ke, Kak 11e10e, o IIpUIMHE CBO-
€ll HeCOTBOPMMOCTU ¥ HEYHMYTOKMMOCTY, He BO3HUKAeT U He ICYe-
3aeT KaK TaKOBOM, IIOSTOMY ITOHATHE BpeMEHM K HeMy He IPUMEeHMU-
Mo. VIMeHHO cKa3daHHBIM 00YCAOBAEHO OTCYTCTBIE €4MHOIO MUPOBOIO
BpeMeHH, a He KOHEYHOCTBIO MpPe4eAbHON CKOPOCTH pacIpocTpaHe-
HII MaTepraAbHBIX B3aIMOAEICTBIIL. BmecTe ¢ Tem Bpemst oOpasyior
U B COOCTBEHHOM BpeMEeHU CYIIeCTBYIOT M IIUKABI PacIIMpPeHNs I CKa-
T BceaeHHOI, TOCKOABKY OHM AO/AKHBI BO3HMKATh M MCYe3aTh (Ha-
9IIHATLCS U 3aKaHYIMBATLCS) KaK TAKOBBIE.

ITockoabky Bpemst 0Opa3yeTcs KOHKPETHBIMU, KOHEUHBIMI Mare-
puaspHBIMKU OOBeKTaMM, OHO Bcerga koHeuHo. CaeaoBaTeabHO, Bed-
HOCTH He SIBAseTCs OeCKOHeUHBIM BpeMeHeM, HeCMOTPs Ha TO, YTO B
¢uaocodpckoir aureparype 1 CIIPaBOYHBIX U3AAHNSIX, BEYHOCTDH HA3bI-
BaeTcsl OECKOHEUHOCTHIO BpPeMEHM CYyIIeCTBOBAaHMSA MaTepuaabHOTO
MIUpa UAM Te4eHeM BpeMeHM, He MMeIOIIMM HayaJa U KOHI[a,

He ob6pasyor QpyHKIIMOHAAbLHOE BpeMs II0CAe]0BaTeAbHO CMe-
HAIOIIMECS AHM M HOYM, IIOCKOABKY OHM — CAEACTBUE MeXaHIIeCKOrO
BpaleHuss 3eMHOIO Imapa BOKpyT coelt ocu. He sapasiorcst pyHK-
LMOHAABHBIM BpeMeHeM I IT0CAeA0BaTeAbHO CMEHSIOIINECS TOAR, TaK
KaK Irog — pe3yaAbTaT II0AHOTO 000poTa 3eMAu I10 cBoell opOuTe BO-
kpyr CoaHIja, TO eCTh — pe3yAbTaT ABMXKEHNs KaK IIPOCTOTO Iepeme-
LIeHIIS.

Mexanmueckn ABVIKYIIUIICS OOBEKT, MOXKET IIPOSBAATL BpeMeH-
HBIe CBOJICTBA AMIIL C TOUYKM 3peHusl HabAl0AaTeAs!, BOOPY>KeHHOTO
gacamu. OyHKIIMOHAABHOE JXe BpeMs oDpasyercs, Kak yxe Obl10 CKa-
3aHO, B pe3yabTaTe I10CAe40BaTeAbHON CMEHBI KauyeCTBeHHO HOBBIX
COCTOSIHMI, IPOMCXOAAINEN B CaMOM MEXaHWYeCKU ABVDKYIeMCS
(Mam HaXOASAIIETOCs B COCTOSHUU OTHOCUTEABHOTO IIOKOsI) OOBEeKTe.
IIpu sTOM CaeayeT MMeTh B BUAY, YTO BO BCeX MEXAHWYECKU ABVIKY-
muxcst 00beKTax (Kak 1 B 00beKTax, HaXOAAIIUXCS B COCTOSHUY OTHO-
CUTeABHOTO IIOKOS) IPOMCXOAUT IIOCAej0BaTeAbHasl CMeHa KadecT-
BEHHO HOBBIX COCTOSIHUII M, €CTeCTBeHHO, OOpa3oBaHMe (PYHKIIUO-
Ha/ABHOTO BpeMeH!, KOTOpOe 1044aeTCsl U3MepPeHNUIO.

HecyOcranmonaapHoe BpeMs, KaK U3BeCTHO, He CyIIecTByeT ca-
Mo 110 cebe, BHe MaTepMalbHBIX Ted, OOBEeKTOB. B 9TOII CBsA3M TIpM Me-
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XaHIMYEeCKOM ABVIKEHNM OO'beKTa BpeMeHHbIe OTHOIIEeHMs BO3HMKAIOT
TOABKO B CO3HAHMM dea0BeKa. B ero roaose.

Koraa >xe mponcxoaut gBykeHne KaK KadyeCTBeHHOe M3MeHeHNs,
B pesyAbTaTe I10CAeA0BaTeAbHOV CMEeHbI HTUX U3MEeHeHMIT 00pa3yercs
OOBLeKTUBHO-peaabHOe, (PYHKIIMOHA/ALHOe BpeMs, He 3aBucsIiee OT
Jel0BeKa, ero co3HaHusA. B ®Toit cBA3M caesyeT elle 3aMeTHUThb, UTO
BpeMeHHBIe OTHOIIEeHUs IIPM ABUKEHNMI KaK KaueCTBeHHOM M3MeHe-
HIM MOTYT BO3HMKATh M B CO3HAHUM, B TO40BE YeA0BeKa, AU OH UMe-
€T BO3MOXKHOCTb HeIIOCPeACTBeHHO HabA104aTh IIPOLIece 00pa3oBaHusI
BpeMeHN (Harpumep, HabAIO4as, KakK B CTaKaHe BOABI PacTBOPSETCS
KYCOK caxapa).

BpemennsiMu cpoiicTBaMu MeXaHUYeCKOe ABVDKEHIUEe HageasieT
Jea0BeK, Habar04aTean, a He TIpupoga. Korga sxe peus maer o PpyHk-
LIMOHA/bLHOM BpeMeHU, BpeMeHHbIe OTHOIIEeHs BO3HMKAIOT B OObeK-
TUBHOI peasbHOCTH. Takmm 0Opa3soM, KOHKPETHBIN MaTepuaabHbIA
Iporecc HajeAsieT BpeMeHHBIMIU CBOCTBAMI caMa IIPUpPOoJa, a MeXa-
HITJeCKOe ABVKEHIE — CyObeKT.

ITockoapKy OOBEKTBI M MX COCTOSHUS OOpasyloT COOCTBEHHBIE
BpeMeHa AUIIh C MOMEHTa CBOEr0 BO3HMKHOBEHMS U 4O BOILAOIIeHIs
UX MaTepualbHOIO COAEP KaHUS B I10CAeAyoline OOBEeKTH U UX CO-
CTOSIHMSI, BpeMsI BceTJa HacToslee. Bpems gannoro oobekra AamTes,
IIOKa OH CYyIIeCTByeT KaK TaKOBON. /AUTEeABHOCTH CyIIeCTBOBaHNS
BpeMeH! IIpolecca 3aBUCUT OT Mephl IIPOTeKaHs Hpollecca, a He Ha-
obopor. B cBs3n co ckazaHHBIM (PYyHKIIMOHMpPOBaHMe OOBLEKTa, ITOKa
OH CYIIEeCTBYeT KaK TaKOBOI, IIOCTOSIHHO OCYIIIeCTBASETCS B €r0 CODCT-
BEHHOM HacTOsIlleM BpeMeHM, a He B [10CAe40BaTeAbHO CMEeHSIOIINXCS
MOMEHTaX IIOCTyAMPOBAaHHOTO BPeMeHM, KOTOPLIX B IPUpPOJe Her.
CaegoBaTeabHO, TOABKO HACTOsIIee BpeMs, oOpasyeMoe KOHKPETHBI-
MI, KOHEUHBIMM MaTepuaAbHBIMI O0ObeKTaMu, IIpoleccaMi, CyIect-
ByeT OOLeKTMBHO, B PeaAbHOM AeIICTBUTeABHOCTH, MeeT (pU3ndecKoe
3Hauenue. Taxk HasplBaeMble ITpOILAOe U OyAylllee BpeMeHa CTaryca
peaabHOCTM He UMeIOT. B npupoge He cymecTsyeT Ipoliioe BpeMs
KaK HEeKOTOPOIo poJa BMeCTUAMINE, B KOTOpOe Obl Iepexoiuaun Bce
CyIIlecTBOBaBIlIMe paHee, HO MCUYEe3HYBIIMe KaK TaKOBhle, MaTepualb-
Hble 00BbeKTEl. OOBSICHAETCSI CKa3aHHOe TeM, YTO CyOCTaHIIMOHAaAbHOe
MaTepualbHOe COAep KaHMe UCIe3HYBIINX 00LeKTOB, BOILAOIIAeTCs B
rocaeAyioniue oObeKTh, a oOpazyeMoe MMM HeCyOCTaHIIMOHAAbHO®
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BpeMmsi 3aKaHumBaeTcs. I1o ykasaHHOIN npudmHe, He CyIecTsyeT u Oy-
Ayliiee BpeMsl, B KOTOPOM OBl HAXOAMANCH MaTepuaAbHble OOBEeKTEL 40
CBOET0 BO3HMKHOBEHILI.

CaegopaTeabHO, PYHKIIMOHAALHOE BpeMs, TedeT OT HaCTOSIIero,
00pa3yeMoro OAHMMH COCTOSTHIUAMI OObeKTa ¥ caMUMI OOBeKTaMI K
HacTosIeMy, oOpa3yeMOMy II0CAEAYIOIIMMU COCTOSTHUSIMM TOTO 3Ke
oOLeKTa M OOBbeKTaMM, B KOTOpbIe BOILAOTMAOCh MX MaTepualbHOe
cogep>KaHMe, a He OT IIPOIILAOrO Yepe3 HacTosllee K OyayiieMy, Kak
IPUHATO CYMTATh B HayKe. B cBA3M cO cKasaHHBIM caelyeT HOAYepK-
HYTb, YTO HeCyOCTaHIIMOHAaAbHOE BpeMsI TedeT He caMo 110 cebe, a Oaa-
rogaps I0CAeAOBAaTe/bHON CMeHe KadeCTBeHHO HOBBLIX COCTOSHMIA
KOHKPETHOIO IIpoliecca, OOpasyioIMX II0CAeJ0BaTeAbHO CMEeHSIO-
I11ecs BpeMeHHbIe 4AUTeAbHOCTI S,

V3 Bcero cka3aHHOTO BbIIIIE CAeAYeT, YTO B OOBEKTUBHOI peaab-
HOCTU BpeMsI siBAsgeTcs (PyHKIIMel Ipoliecca, a He Ipo1ece — (PyHKIIN-
eil BpeMeHN, KaK IIPUHATO cuuTarh B Hayke. Takum oOpasom, Bpems
He BceoOmasa ¢popma ObITHs MaTepun, a GPyHKIMA KOHKPETHBIX MaTe-
pUaAbHBIX OOBEKTOB, ITPOLIeCCOB M.

Kak u3pecTHO, B TEOpUM OTHOCUTEABHOCTH, B OTAMYINE OT HBIOTO-
HOBCKOI1 (PU3MKHU, TeUyeHNe BPeMeHN OKa3bIBaeTCs 3aBUCSIIUM OT CO-
CTOSIHISI ABUXKEHUS B CBSI3M C T€M, UTO BpeMsl, IT0Ka3blBaeMoe JacaMi,
3aBUCUT OT cKopocTu Asvikenns. OgHako, BpeMsl, ITOKa3blBaeMoe Ja-
caMm, SBASETCS BpeMeHeM IIOCTYyAMPOBAHHBIM, YCAOBHBIM, HPUAY-
MaHHBIM 4eA0BEKOM, IIO9TOMY OHO HeajeKBaTHO OTpakaeT OObek-
TUBHO-peaAbHOe, (PYHKIMOHAAbLHOE BpeMs, KOTOpoe, IO IIpUYMHe
CBOeli HeCcyOCTaHI[MOHAABLHOCTH, OT CKOPOCTHU ABVKEHMUs 3aBUCETh He
moxeT. TemM He MeHee, 3aMejJeHue BpeMeHU B (PU3MKe CUUTAETCS
DKCIIEPUMEHTaAbHO JoKasaHHBIM (pakrom. C Halieil XXe TOYKM 3pe-
HIA, OOBEKTUBHO-peaabHoe, (PYHKIMOHAALHOE BpeMs, IO IIPUYMHe
CBOeI HeCyOCTaHIIMOHAABHOCTH, 3aMeAAATLCS He MOXKeT. 3aMeaAdThb-
Cs1 MOTYT AMIITL CAaMM ITPOIIecchl, oOpasyomue Bpems’s.

V3 cxazaHHOrO Taxxke caedyeT, 4YTO pedb 4O0AXKHA UATU He O 3a-
MeAJAeHUM TIOCTyAMPOBAHHOIO BpeMeH!, a 00 yBeAMYeHUN AAUTeAb-
HOCTU OOBEKTUBHO-peaAbHOro, (PyHKIMOHAABHOTO BpeMeHH, oOpa-
3yeMOIO 3aMe/AUBIIIMCS IIPOIIeCCOM.

Tem He menee, B puU3MKe IPUHATO CUUTATD, YTO 3aMeAJeHUe Te-
JeHUs BpeMeH! B ABVIKYILENCS CCTeMe IOATBepKAaeTcs IpaKkTude-
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CKIMI HabAIOAeHUAMMU Hag MIO-Me3oHamm. Ha camom xe geae yse-
AVdeHNe BpeMeHU CYII[eCTBOBaHMs YKa3aHHBIX JacTUI] B M3BECTHBIX
DKCIIEpMMEHTaxX IIPOMCXOAUT MCKAIOUUTEABHO Oaarogapst 3amejae-
HMIO MPOUCXOAMAIINX B HUX IIPOIIECCOB, ITOCKOABKY BpeM:I, KaK yKe
OBLA0 CKa3aHO, He CYOCTaHIIMOHAABHO M 3aMeAAsThCsT He MOXKeT. Beap
9geM BBIIIe CKOPOCTh YacTHII, TeM peke I10cAeJ0BaTeAbHO CMEHIOTCS
COCTOSIHM:I YacTuI, a IO DTO HpuYMHe, M oOpa3yeMble MMM I10CAe-
A0BaTeABHO CMEHSIONINeCs AANTeABHOCT BpeMeH, a He Ha0OOpOT.

Vmes B BuAy Tak Ha3bIBaeMoOe DKCIIepMMeHTaAbHOe OOOCHOBaHMe
¢axra zamegaenus spemenn, pusuk C.H. Aprexa us VMucruryra xoc-
Mmuecknx mccaeaosanuii PAH, takke noauepknsaeT: «[Ipusaeuenne
BpeMeHI KM3HU MIOOHOB As AoKasaTeabcTBa CTO — umcrast crexy-
ASTITST G,

Taxum 0Opas3oM, pe3yabTaTbl SKCIIEPVIMEHTOB 110 IIPOBEpKe D¢-
JexTa 3aMesseHNT BpeMeH! MHTePIPeTUPYIOTC MCKa>KeHHO, OIIN-
6ouHO. Kak cripaBe4AmBo CKa3aa OAVIH U3 BBIAAIOMIVIXCST MBICAUTEALA,
A100bIe BBIBOABL, B OCHOBE KOTOPBIX A€e>KaT AOXKHbIe OCHOBAHI:I, TakKe
ZO>XHBI, KaK OBl A10T9eCK! ITPaBUAbHBI OHM HY OBLAIL.

Aeao B TOM, 4TO OOBEKTUBHO-pealbHOe, HO HeCyOCTaHIIMOHAAb-
HOe BpeMs Crenu@puIecKyt OTpa’kaeT CBOMCTBa OOpa3yIOIIero ero
Iporiecca — TOYHO IIOBTOPsET PUTMBI M AAUTEABHOCTU COCTOSHMIA,
00pasyIolIero ero nporecca, HO 3aMeAASATLCA UAN YCKOPSIThCA BMecTe
C IIPOIIeCCOM He MOJKeT.

B oT0I1 CBA3M pe3yAbTaThl yKa3aHHBIX DKCIIEPUMEHTOB JOKa3bl-
BalOT, Ha4o I1oJaraTh, He (akT 3aMejJeHMs] BpeMeHM, a OOBLeKTUB-
HOCTD TedeHM:s1 (PYHKIIMIOHAJAbHOTO BpeMeHMU, IIOCKOABKY OHM yOeAm-
TeABHO CBUAETEABCTBYIOT O TOM, UTO HeCyOCTaHIIMOHAa/AbHOE BpeM,
oOpasyeMoe yacTUIIaMMU, AAUTCA TeM AOAbIIe, 9YeM JOABbIIe CYIIecT-
BYIOT X IIOCAeAOBaTeAbHO CMEHIOLINecs CyOCTaHIMOHaAbHEBIE CO-
CTOSTHVSI.

Tak, Teopus urHopmpyer TO NPMHIMIINMAABHO BaXXHOe OOCTOs-
TeABCTBO, YTO HeCyOCTaHI[MOHAABHOE BpeMsl COOCTBEHHBIX CBOJICTB He
MMeeT, a TOABKO crenu@uiecKn OTpa’kaeT CBONCTBa 0Opa3yIoIlero
ero mporieccal’. B 9Toi1 CBsI3M B OOBEKTUBHON peaAbHOCTH XOJ, ABU-
SKYIIVIXCS 9aCOB 3aMeAAseTCs MCKAIOYUTeABHO I10 IIpUYMHe 3aMeje-
HIISI IIPOILIeCCOB.
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To, uTo pesyabTaTsl OCYIIECTBASIEMBIX DKCIIEPMMEHTOB, C TOUKU
3peHMs psja MccaeioBaTesell, IOAHOCTHIO COTAACyIOTCA C BBIBOAAMMU
TeOpMH, CBUAETEALCTBYeT y>Ke O HecoBepIIeHCTBe Teopuu. Jeao B
TOM, YTO TEOpMs ONepUpyeT IOHATHEM IIOCTyAUPOBAHHOIO, IPUAY-
MaHHOTO 4eA0BeKOM BpeMeHeM. OHa He y4UTLIBaeT IIPUPOABI OOBEK-
TUBHO-PeaAbHOTO, (PYHKIIMOHAABHOTO BpeMeHN 11 MeXaHI3Ma €ro CBs-
31 ¢ mporjeccoM. B 0ObeKTIBHOI peaabHOCTU TeYeHe MaTepuaAbHO-
ro mporecca (CyOCTaHIIMIOHAABHON peaAbHOCTH) IIOPOXKAAeT TedeHue
BpeMeHN (He CyOCTaHITMOHAABHON PeaAbHOCTIA).

Cunraem Taxke, HeOOXOAVIMBIM ITOAYEPKHYTH eIlle, YTO HecyO-
CTaHIMOHaAbHOe (YHKIIMOHAJABHOE BpeM:sl He MOXXeT He TOABKO 3a-
MeAAATBCS, HO M OCTaHaBAMBaThCA. OHO MOXKeT AMIID IPeKPaTUTHC,
3aKOHYMTBCSI BMeCTe ¢ 00pasyIomuM ero mponeccoM. Ilo ykasannor
BBIIIIe, IIPUYNMHE, HEAb3sI IPU3HATh KOPPEKTHBIM U CeHCAllFIOHHOe CO-
oOIeHre O TOM, YTO aMePMKAHCKMM Y49eHBIM YAal0Ch OCTaHOBUTD
Bpem1s,

Taxum ob6pa3zoM, BpeMs1 TeOpMUM OTHOCUTEABHOCTH CBI3aHO C Me-
XaHIYECKNM JABVDKeHMeM. Bpemenem ke HOBOV (U3NMKM, Ha HaIl
B3IA44, CTaHET OOBEKTMBHO-peaabHOe, (PYHKIIMOHAAbHOE BpeMsl, CB-
3aHHOe C ABVKeHVeM KaK Ka4eCTBEeHHBIM I3MeHeHVeM.

@u3NMKM NPU3HAIOT, YTO BpeMeHHBbIe OTHOIIEHN I BO3HIKAIOT IIpU
MeXaHI9eCKOM ABVI>K€HIM TeA U UX B3aMOAETICTBIUH, XOTSI 9TO BpeM:I
OTpa>kaeTcsl TOABKO B CO3HaHUM 9eA0BeKa U M3MepsIeTcsl YCAOBHBIMU
eAMHMUIIAMY (CEeKYHAAMM, MMHYTaMM, YacaMU U T. A.).

Bmecte ¢ TeM QusuKu MTHOPUPYIOT TOT (PaKT, YTO peasbHbIe
BpeMeHHble OTHOIIEHNsI BO3HMKAIOT IIPM ABVKEHN!U KaK KauyecTBeH-
HOM U3MeHeHNUM (B caMUX TelaX, OOBbeKTaX, IpOlLleccax), XOTsS DTO
BpeMs OTpa’kaeTcsl He TOABKO B CO3HAHMM 4el0BeKa, HO, YTO BadkKHee
BCero — obpasyeTcs B OOBeKTUBHOM peaabHOCTH. TaKylo CUTyalmio B
HayKe, 110 HaIlleMy MHEHMIO, CAeAyeT IIPMU3HaTh adCypAHOIL.

HecMmoTpst Ha ckasaHHOe, yeaOBeK Bcerga OyJeT I0OAB30BAThCS
IIOHATUAMM BpeMeH! KAacCIecKol (PU3MKU ¥ TeOpUM OTHOCUTEAb-
HOCTH, KOrda OyJeT MMeTb 4e10 C MeXaHM4IeCK! ABVIKYIIMMICS Tela-
Mmu, obbekramu. VcroapsoBaHMe >Ke MOHATUS (PYHKLNOHAABHOTO
BpeMeHI IIpeAlioaraeTcsl IIPMMeHNTeAbHO K ABVOKEHNIO KaK KadecT-
BEHHOMY M3MEHEHHIO, TO eCTh K M3MeHEeHIAM, IPOUCXOAAIINM B ca-
MIX TeAax, 00beKTax, IIpolieccax.
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B xauecTse mmpumepa comriemcs Ha BbICKasbplBaHMe daypeara Ho-
Geaesckoir mmpemuu, Assuga I'pocca us VHcTuTyTa TeopeTmyeckomn
¢usuxu Kopan, Canra-bapbapa, Kaaudopuus, CHIA: «Ha cero-
AHSIITHUI AeHb MHOTHE U3 Hac YOeXKAEHBI, 4TO IPOCTPAHCTBO U BpeMs
- X, Y, Z, t — He nepBUYHEIe, a, CKOpee, IPOM3BOAHBIE TIOHATU. Y Hac
€CTh MHOT'O IIPMMEePOB, YKa3bhIBAIOIIUX Ha TO, 4TO YacTh MAM JaKe Bce
IIPOCTPAHCTBO — He (PYyHAAMEHTAAbHO, HO SABASETCS AUIIb YAOOHOIA
KpYIIHOMAacIITaOHON KOHIemueir. MbI uMeeM AyaabHble IIpeaCTaB-
AeHMsI TeOpUM CTPYH Ha HekoeM (POHe, M3 KOTOPBIX IIPOCTPaHCTBO,
BKAIOYasl TPaBUTALMIO, IIPOMCTEKAeT — YacTUYHO MAMU ITOAHOCTBIO.
YuuTeiBas ypoK TeOpUM OTHOCUTEABHOCTU, MBI OOA3aHbI CUUTATH, YTO
pa3 IPOCTPAHCTBO ABASETCS KOHIEIIMeN MPOM3BOAHONM, 3HAYUT, U
KOHIIeNIUs HPOCTPaHCTBa-BpeMeHN J0AXHA SIBAATLCA TakoBoi. Oa-
HaKO y Hac HeT HU MaJelIleil uaen, Kak popMyAnpoBars (PpuU3uKy,
ecau Bpems He PyHAaMEHTaAbHO. B KOHIle KOHIIOB, MBI PU3NKY Tpa-
AVLIMOHHO IIOHMMaeM KaK HayKy O IHpolleccax, ITPOTeKaloIIMX BO
BpeMeHI, - caMa poAb PU3NKI CBOAMAACH K ITpeACcKa3aHnIo OyAyIIiero
Ha OCHOBE HacTOAIIero. B KBaHTOBOI MexaHUKe AMHAaMUKa OIlpeeas-
eTcsl yepe3 raMMUALTOHMAH B KayecTBe reHepaTopa YHMUTapHON Bpe-
MEHHOII BoAUMN. Ecam >xe BpeMs — IOHSATHE IIPOU3BOAHOE U He
SBASIONIEeCs] He3aBUCUMEIM, TPYAHO IIPeACTaBUTh, KaK HaM JAaAble
¢popmyanposars Guanky. Ilo MoeMy MHEHMIO, YTOOBI 3aBEPIINUTD I10-
CTpOeHNe TeOpUM CTPYH, HaM HY>KHO IIOHATh, KaKuM oOpa3oM, Io-
AODHO ITPOCTPaHCTBY 3apoXKAaeTcs BpeMs. MBI He 3HaeM Kak, U 9TO,
Ha MOI1 B3r4sA, — KPYIIHBI KaMeHb IIPeTKHOBeHMs Ha YT K pasrag-
Ke TaliH TEOPUM CTPYH»!S,

B 7001 CBA3M 3aMeTHUM, UTO TPYAHOCTHU, C KOTOPLIMM CTaAKUBaeT-
Cs1 COBpeMeHHas TeopeTuyeckas (pU3MKa, Ha Halll B3IAs4, CBA3AHBI C
TeM 0DCTOSATeABLCTBOM, U4TO (PU3NKa OIepUpyeT IMOHATUSMU IIOCTYAN-
POBaHHOTO, MPUAYMAHHOTO YeA10BeKOM BpeMeHN (M ITPOCTPaHCTBa).

B peaapHOI1 Xe AeNCTBUTEABHOCTM BpeMs (M IIPOCTPaHCTBO)
OOBeKTUBHO CYIIeCTByeT, uMeeT (pu3Mdeckoe 3HadeHUe, ITOCKOALKY
oOpa3syeTcsl pealbHO CYIIEeCTBYIOIIMMI MaTepUaAbHBIMY OOBeKTaMI,
nporeccamu. B 9T0i cBA3M B PpU3MKe, KaK U BO BCeX APYIUX cepax
HayKM, KOTJa WCCAEAYIOTCS KOHKPETHBIe IIPOIIeCcChl, HeOOXOAUMO
I104b30BaTLCs MOHATHEM O0BEeKTHMBHO-PeaAbHOro, (PyHKIMOHAALHOIO
BpemeHn. Je40 B TOM, 4TO KOHKpETHBIE IIPOILIeCcChl IIPOTeKaloT He B
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IIOCTYAMPOBAaHHOM, MPUAYMaHHOM 4Yel10BeKOM BpeMeHM, a B COOCT-
BEeHHOM BpeMeHH, IIOPOXXAaeMOr0 caMIUMM Irporeccamu. B 9Toit cps-
31, ecan (PU3UKHU, KaK yKe ObLA0 CKa3aHo, OyAyT OIepupOoBaTh B CBOMX
UCCA€AOBAHMAX TOHATUEM (PYHKIIMOHAABHOTO BpeMeHM, IIyTh K pas-
rajxe TaiiH TEOPUM CTPYH, KaK HaM IIpeACTaBAseTCs, Oy4eT OTKPHIT.

Taxkum obpasom, gecsTKu AeT Ha3aj HaM, Ha MO B3rasgd, yaa-
A0Ch BBIIBUTH IIPUPOAY OOBEKTUBHO-PeaAbHOro, (PyHKI[MOHAALHOTO
BpeMeHH, OOBSICHUTD, KaK OOpasyeTcs Bpems, a B Hallli AHM, BBIAAIO-
Iuiics yueHsll cospemennoctu Assug I'poce cetyer nHa TO, uTO Qu-
31Ka He 3HaeT, KaK 3apOXKJaeTCsl BpeMsl.

B cospemennoii Hayke u ¢puaocopuu BaxKHOE MeCTO 3aHMMaeT
npobaeMa HeOOpPaTUMOCTU BpeMeHHU, IIOCKOAbKY OHa MMeeT cephes-
HOe eCTeCTBeHHOHAy4YHOe ¥ MIPOBO33peHdeckoe 3HadeHue. Ha Mex-
AYHapOZAHOM COBeIIaHnM 110 PpyHAaMeHTaAbHBIM ITpoOaeMaM QUK
BLICOKMX DHEPIMII U Teopum Ioas, cocrossmiemcsa aerom 2001 1. B
Ilporsuno, B gokaaae V. Ilpuroxmna noagdepkmuBaaoch, 4TO yKa3aH-
Has npo6AeMa SIBASIETCS. OAHOM U3 CAOKHENIINX 3a4a49 COBPEMEeHHON
HayKu, TpeOyIomell He TOAbKO (PUAOCO(PCKOTO, HO U IOAHOTO PU3N-
Jeckoro rnmoHumanus?. Ilpu sToM u3BecTHO, 4TO B PU3MKe BpeMs 00-
paTMMO Ha HOMOAOTUMYECKOM YpOBHe. Teopus OTHOCUMTeABHOCTU J0-
myckaeT obOparmmocTh BpeMeHn. CoraacHo >Xe (PYHKIIMOHAABHOIN
KOHLIeNIUHM, BpeMs, B OTAMYMe OT MaTepuaAbHOIO IIpoljecca, obpa-
3yIOIIEro ero, He MMeeT CBOero COOCTBEHHOIrO CyOCTaHI[MOHAABHOTO,
HeITPexoAAIIero CoAep>KaHus U B HTOM CBA3M IPUHIIUIINAABHO HE0O-
patumMo?t.

Jaxe mpu oOpaTHOM ITPOTEKaHMM MaTepUaAbHOTO IIpoliecca
(ecam ObI OHO OBLAO BO3MOKHO) BpeM:I, oOpa3yeMoe 1M, He TIOBepHY-
A0Ch OBI BCIIATEL, He OyAyun CyOCTaHIIMOHAABHON peaabHOCThIO. Tak,
ecan OBl IpolecC HpOoIea AecsaTh I10CAe40BaTeAbHO CMEHMBIIVXCS
COCTOSIHMIA, @ 3aTeM IIOBePHYACS BCIIATDL, OUYepejHble er0 COCTOSHI
00Opa3oBbIBaau Obl OAMHHAAIIATEIA, ABEHAAIATHIA U T. 4. IPOMEXKYTKA
BpemeHn. Je40 B TOM, YTO, IO IPUYMHE HeCyOCTaHIIMOHAABHOCTU
BpeMeHH, 110CAe/0BaTeAbHO CMEHSIOIINeCs] COCTOSHIUS AaHHOTO IIpO-
11ecca 0Opa3oBbIBaAV OBl CBOV COOCTBEHHbIE ITPOMEXKYTKI BPEMEH.

ITockoAbKy BpeMst He CyIIecTByeT caMo I10 cebe, BHe MaTepualb-
HBIX OOLeKTOB, IIPOIeCCOB, paHee 0Opa3oBaBIIMecs, HO MCYe3HYBLINe
IIPOMEXYTKM BpeMeHM TepsIOT (PU3NYeCKUil CMbIcA, (uamdyeckoe
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sHadeHne. OGyca0BAMBaeTCs CKa3aHHOe, BO-TIEPBBIX, HeCYOCTaHIIMO-
Ha/BHBIM XapaKTepOM BpeMeHM; BO-BTOPHIX, TeM, UTO KaKJoe I1ocae-
AyIOIllee COCTOSIHIE MaTepualbHOro OObekTa HpuoOpeTaeT HOBEHIE
IIOTEHI[MaAbHble BO3MOXKHOCTHM, OKa3bIBAeTCsl B HOBOI OKPY>KalOIIleil
cpeJe M B 9TOM CBA3M 0Opa3yeT CBOM COOCTBEHHLIN ITPOMEXYTOK Bpe-
MeHM, COOCTBEHHYIO Bp@MeHHYIO J4AUTeAbHOCTD.

TepMun «coOcTBeHHOE BpeMs», KaK M3BECTHO, UCIIOAb3YeTCs U B
Teopun oTtHOcUTeabHOCTH. OJHAKO MeXJy CODCTBEHHBIM BpeMeHeM
TEOPUM OTHOCUTEABHOCTU ¥ COOCTBEHHBIM BpeMeHeM (PYyHKITMOHAAb-
HOI KOHLeIIUM CYIIeCTBYeT KOpeHHoe pasamdne. /Jeao B TOM, 9TO
COOCTBEHHOe BpeM:s TeOPUM OTHOCUTeABHOCTU U3MepseTCs «XOpo-
MMM YacaMIf», CBSI3aHHBIMU C MeXaHNMYEeCKHU ABVKYIIIMIMCS TeA0M.

CoOcrBenHOe >xe (PYHKIIMOHAALHOE BpeMs 00pa3yeTcs: B pe3yab-
TaTe I10CAe40BaTeAbHONM CMEHBI KaueCTBEHHO HOBBIX COCTOSHUII CaMo-
ro Teaa, ooObexra. B 9Toi1 cBa3n coOcTBeHHOe BpeMsi (PYHKIIMOHAABHOI
KOHLIEIINI MOXHO OBLA0 OBI MU3MEPUTDH «UACaABHBIMY JacaMu», CIIO-
COOHBIMM TOYHO IIOBTOPATL PUTMBL M AAUTEABHOCTU BpeMeHu, obpa-
3yeMble I10CAe40BaTeAbHO CMEHSIOITUMUCS COCTOSHISIMU CaMOrIo Te-
Aa, o0beKTa, KaK e4uHOro 1eaoro. V, XoTsa Takmux yacoB B IpuUpoge
HeT, Ha IIpaKTUKe, PYHKIMOHAAbHOe COOCTBeHHOE BpeMsi, oDpasyemoe
KOHKPETHBIM OOBEKTOM, ITPOLIECCOM, MOXKHO M3MEPATh OOBIYHBIMU
JacaMi, HO C yUeTOM XapakTepa mpouecca. Vimeercs B Buly usmepe-
HUe OOBIYHBIMM YacaMM BPEMEeHHBIX AJAUTEABHOCTEli, OOpa3yeMBbIX
110CAe/0BaTeAbHO CMEHSIOIIMMUCS KadeCTBeHHO HOBBIMU COCTOSI-
HIAMM KOHKPETHOTO IIpoIiecca, KOTOphle paKTUIeCK! SIBASIOTCS eAN-
HULaMM (PyHKIIMOHAABHOTO BpeMeH! AAs AaHHOTO ITpoliecca.

[IponaaiocTpupyeM cKa3aHHOe Ha IIpuMepe Ie3MeBLIX 4YacoB,
BRIOpAaHHEIX B KauecTse DTal0Ha BpeMeHU. VI3BecTHO, 4TO ceKyHAa
paBHa MHTepBaAdy BpeMeHM, B TedeHMe KOTOPOTO DAeKTPOMAarHUTHAs
BO/HA, MCIIyCKaeMas aroMoM ue3us:-133, cosepmaer 9.192.631.720
koAeDaHMI1, COOTBETCTBYIOIIMX 4YacTOTe Ilepexoda MeXAy AByM:
DHepPreTMYeCKMMU ypOBHAMU aTtoMa Ie3ns. O4HaKO ceKyHAa ABAseT-
Ci eAVHMIIel YCAOBHOTO, ITOCTYAMPOBAHHOTO BpeMeHH, a He 00beK-
TUBHO-PeaAbHOTO, (PYHKIMOHAABHOTO BpeMeHM. Eammmmamm QyHK-
IIMIOHaABHOTO BpeMeHM, 0Opa3yeMOro aTOMOM I3V, SBASIOTC AAN-
TeALHOCTU BpeMeHH, oOpa3yeMble ero I1ocAe/0BaTeAbHO CMeHSIOIIN-
MICSI COCTOSIHMAMM, B pe3yAbTaTe KOTOPBIX COBEPINAIOTCS YKa3aHHBIe
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koaeOaHus. JaHHBII IHpUMep DKCIEPUMEHTAAbHO IIOATBEPIKAaeT
OOBLeKTUBHEII XapakTep (PYHKIMOHAABHOTO BPEeMeHI.

PaccmoTrpuMm eme oAnH 13 0eCYMCA€HHOIO MHOMKECTBa ITpUMe-
OB, OIBITHBIM IIyTeM IOATBEPKAAIOIMIMX (PAKT CYIIeCTBOBAHISA 00D~
eKTIBHO-PeaAbHOTO, (PyHKIIMOHaAbHOTO BpeMeHn. CoraacHo Tabam-
I1aM CTaAul 3aPOABIIIEBOTO ¥ AMYMHOYHOIO Pa3BUTHS TPABAHOM Asi-
TYIIKU AASTCS OIpeAeAeHHOe BpeMsl, MI3MePeHHOe C UCI0Ab30BaHIeM
€AVHALT TIOCTyAMPOBaHHOIO, YCAOBHOTO BpeMmenu. Tak, craguu 3apo-
ABIIIIeBOro pa3sutus Aasatcsa ot 0,5 20 83 yacos, a AMIMHOYHOIO — OT 4
A0 54 yacop?. YkazaHHOe BpeM:l SIBASETCS IIOCTYAMPOBAaHHBIM, YCAOB-
HBIM BpeMeHeM.

Bpewms xe, obpasyemoe B pe3dyabTare 10CA€40BaTeAbHON CMEHBI
CTaAMI 3aPOABIIIEBOTO U AMYMHOYHOIO Pa3BUTUS TPaBSHOMN ASTYII-
KI1, XPOHOMEeTpUpyeMoe B OCOOBIX eAMHMIIAX, OTMepPsAeMBIX IIPU IIO-
MOIIM AAHHOIO ITpollecca, SBASETCS OOLeKTUBHO-peaAbHBIM, (PyHK-
LIMOHAABHBIM BpeMmeHeM. OyHKIIMOHAALHOe BpeMs, oOpasyeMoe KaxK-
AOV, M3 YKa3aHHBIX CTaAUIl AAUTCS OT BOSHMKHOBEHUS OAHON CTaAuM
AO ee 3aBepIIeHIsT KaK TaKOBOJ (TO eCTs, 40 BOILAOIIEeHNs ee MaTepu-
aAbHOTO COAep>KaHNUs B ITOCAEAYIONIYIO CTaAuio). V1 910 Bpems, Io-
CKOABKY B IPUPOAE HeT UAeaAbHBIX JaCcOB, CIIOCODHBIX TOYHO ITOBTO-
pATL PUTM U AAUTEABHOCTH, OOpasdyemble IIOCAeAOBaTeAbHO CMe-
HAIOLIIUMICSI COCTOSIHMSIMU A@HHOTO IPOIecca, MOXKHO U3MepSTh He-
I1OCPeACTBeHHO OOBIYHBIMY YaCaMMU.

Taknm obpaszomM, 0ObeKTUBHO-peaabHOe, (PYHKIIMOHAABHOE Bpe-
Ms crienmuUyuecKy oTpakaeT CBOJICTBa OOpa3yIOIIero ero Ipoliecca,
OHO TOYHO IOBTOPsI€T PUTMBEI U AJAUTEABHOCTM OOPa3yIOIIero ero
polecca, KOTopble MOAAAIOTCA IIPAMOI DKCIIEPUMEHTAaAbHON IIPO-
BepKe.

Bce ckazanHOe yOeANTeABHO CBIAETEABCTBYET O TOM, UTO HeCyD-
CTaHI[MOHAaAbHOE (PYHKITMOHAABHOE BpeMs, KaK y>ke ObL10 CKa3aHo, He
001asaeT cOOCTBEHHBIMM CBOJICTBAMU, a AMIIID Crienu@uyecKky oTpa-
JKaeT CBOICTBa, ODOpa3yloIlero ero Ipolecca. lak, OOBEKTUBHO-
peaabHOe, (PyHKIIMOHAABHOE BpeMs 00pasyioT ¢pusudeckue, O1010-
rMyecKkue, XMMUYecKne, reolorndeckue, ColmMalbHble U AI00be Apy-
rue peaabHble rporjeccel. OgHaKo, IO NpUYKHe CBOel HecyOCTaHITOo-
HaABHOCTH, DTU BpeMeHa He MOIyT 004asaTh pU3NYecKumu, O1oao-
I'MYeCKMMU U T.II. cBOiicTBamMu. Bece onm ammb criennduyecku orpa-
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KalOT CBOVICTBa OOpasyloIMX uX Ipolieccos. Tak, Hampumep, Bpe-
MEHHOJ PUTM M BpeMeHHbIe 4AUTeAbHOCTH, ODpa3yeMble I1ocAeA0Ba-
TeAbHO CMEHSIONIUMIICS COCTOSHMSIMU AQHHOTO ITpoliecca, BCerleao
3aBUCAT OT XapakTepa ITpOTeKaHUs Ipoliecca, TO eCTh, OT TOro, Kak
9aCTO BO3HUKAIOT I KaK A0ATO AASITCS €0 COCTOSIHIAS.

B sT0I1 CBsA31, IO HallleMy MHEHHIO, HeOOXOAMMO KOPEHHBIM 00-
Pa3oM IOMEHSTh ITOAXOABI K MCCAeAOBAHUIO IIPOLIeCCOB BO BeeX cde-
pax HayKu U TpakTUKU. TOABKO TaKUM IIyTeM MOXHO Oy4€eT BBIABASTH
paHee HEeM3BECTHBIE Bp@MEHHBIEe 3aKOHOMEPHOCTH, U UCII0Ab30BaTh X
AZsl pellleHns BO3HUKAIOIIUX I1epe/, yeaosekoM mpodaem. [Ipu sTom
caelyeT UMeTh B BUAY, UTO HeAb3sI yIIPaBASTh HeCyOCTaHIIMOHAALHBIM
BpeMeHeM HeIoCpeACTBeHHO. YIIPaBAATh BpeMeHeM MOXKHO AUIIb
Jepe3 oOpasyIole ero IIpoIecchl.

CripaBeanBocTh (PYHKUIMOHAABHONM KOHIENIINI BpeMeHM yOeau-
TeAbHO IOATBEp KJAeHa Takxke Omoaoramu. Ilpexxae Bcero, umerorcs B
BUAY pabote! Tex 6uoaoros (Jderaad, VrHarsesa 1 4p.), KOTOpbIe XPOHO-
METPUPYIOT UCCAEAyeMBble UMU ITPOLIECCH He B aCTPOHOMMYECKMX eAl-
HIIIaX BpeMeHN (CyTKM, Jachl, MMHYTEI, CeKyHABI), @ B OCOOBIX eAVHIUIIax
AAUTEABHOCTH, OTMEpPsIeMbIX HPY IIOMOLIU TeX MAM UHEBIX IIPOLIeCCOB
CaMOTO M3y4aeMOTO >KIMBOTO OpraHmusMa (To ecTh B e AMHMIIaX COOCTBeH-
HOTO (PYHKIMIOHAABHOTO BpeMeHn). /lea0 B TOM, 4TO, KaK ITOA4epKIBaeT
T.A. Aderaad, mmpoko MCIOAb3yeMble eAVHUITBI acTPOHOMMIYECKOTO
BpEMEHH AAIO0T OYeHb OIPaHUYEHHYIO MH(OPMAIUIO, CIIpaBelAnBYIO B
KaXkKAOM CAydae TOABKO A4Sl AQHHOIO BUJA OPTaHM3MOB U AQHHBIX KOH-
KPeTHBIX yCA0Buii%, VImMes B BuAy HOBBIN CII0COD, METOA XpOHOMETPIPO-
BaHIs1 OroAormyeckmx mporeccos VLA, XacaHoB IIUIIIeT, 4TO «IIPY HTOM
OOHapy>XMBaeTCsl yAUBUTEABHOE eAMHOOOpasue B Pa3BUTUM OpTaHMU3-
MOB, TOBOpsIliee O CYILeCTBOBAaHUM BHYTPEHHUX AMHAMUYECKMX 3aKOHOB
PpasBUTHSI, KOTOPEIE He MOTYT OBbITh BLIABAEHBI IIPYU MCIIO/AB30BAaHII 00~
IIEPUHATHIX eAMHAL] U3MepeHns BpeMeHm»?. Takum oOpasom, nsyde-
HIle BPeMEHHBIX 3aKOHOMEPHOCTell Pa3BUTIS KUBOTHBIX, ITOAYJEHHBIX C
MCIOAL30BaHIEM HOBOTO MeTO/a, BIIePBble IT03B0A1A0 BBeCTH ITapaMeTp
BpEeMEHI B CPaBHUTEALHO-?MOPMOAOTIIIeCKIe MCCAAOBAHNS U CACAATD
BpeMst OOBEeKTOM U3yJeHIs].

Ocobo caegyer 1oAY PKHYTH, YTO OMOAOTU YK€ UCIIOAB3YIOT HO-
BBIIl METO/, M3y4eHIs BPeMEHHBIX 3aKOHOMEPHOCTEeNl pa3BUTUS K-
BOTHBIX Ha npaxTuke. Tak, nanpumep, T.A. Jderaad xoncratupyer. «C

57



IOMOIIIBIO MeTOAa OTHOCUTEABHONM XapaKTePUCTUKU MPOJOAXKUTEAD-
HOCTH Pa3BUTHS 4451 9eThIpeX BUAOB OCETPOBBIX PBHIO ITOCTPOEHEI Ipa-
¢uKM, TTO3BOASIONINIE pacCUMTaTh IIPM Pa3HOI TeMIlepaType BpeMs
MHDBEKUNMI IIPOM3BOAUTEASIM CYCIIEeH3UM IMIIOPU30B, CTUMYAUPYIO-
el X Co3peBaHNe, TaKiMM 0Opa3oM, YTOOBI CaMKI cO3pean B yA00-
HOe A4s1 ppI00BOA0B BpeMmsi. IlocTpoens! Taxke rpaduki, IIO3BOAIIO-
1Iyie IPOTHO3MPOBaTh MHTEpPBaA BpPeMeH!, B TedeHMe KOTOPOro cae-
AyeT IIpHU Pa3HON TeMmIlepaType HpPOCMaTpUBaTh MHbEIIMPOBAHHBIX
CaMOK, YTOOBI IT0Ay4YaTh OT HIX XOPOIIYIO B PEIOOBOAHOM OTHOIIEHN
ukpy. Kpome sroro, moctpoens! rpadpmky, IO3BOASIONIE IIPOTHO3U-
poBaTh BpeMs HacTyIlAeHUs CTaAuli, Ha KOTOPBIX pPeKOMeHAyeTcs
OLleHMBaTh KadeCTBO OCeMeHeHNs M TUIIMYHOCTb PasBUTHU: 3apOAbl-
mreit. CyIlecTBeHHOe 3aMeJ/AeHle CO3peBaHIs CaMOK, Pa3BUTI 3apo-
ABIIIEN ¥ IPeAANYMHOK IO CPaBHEHMIO C IIPOTHO3MPYEMBIM CBUJE-
TeABCTByeT O 01aronmpMATHBIX AAS HMUX YCAOBVLIX cpeabl. lIporHosn-
poOBaHUe BpeMeHM CO3peBaHMs CaMOK U pa3BUTHS MKPbl BHEAPEHO B
IIPaKTUKYy OCETPOBOACTBA I MO3BOAMAO He TOABKO ITOBBICUTH DPQeK-
TUBHOCTB, HO, 1 001€r41110 TPy4, phIOOBOAOB, BBOAS €T0 B ONTUMaAb-
HBI A5 HUX TpapuK»?,

B ®T0I11 CcBA3M CcaeayeT 1oaarath, 4TO gaabHelIee 1ccAej0BaHue
po6aeMbl (PYHKIIMOHAABHOTO BpeMeHNM OTKPOeT HOBble IIMPOKIe
BO3MOXKHOCTU AASl M3Yy4eHUs BPEMEHHBIX 3aKOHOMEPHOCTel U NC-
II0AB30BaHII UX Ha MPAKTVKe He TOABKO B OM0A0TUM pasBUTHA, HO U
B ApyTMX cdpepax HayKu U IPaKTUKIL.

Taxum oOpasoM, PyHKIMOHAAbHOE BpeM:s CTAaHOBUTCSI OOBEKTOM
U3y4eH!s U VICIIOAb30BaHMs Ha IIPaKTHUKe, YTO SABASIETCA Ay4IIUM A0-
Ka3aTeAbCTBOM CIIPaBeAAMBOCTM (PYHKIIMOHAABHOM KOHLIEMIIUM Bpe-
MeHHU. VIHBIMI ca0BaMy, OblAa BBIABAEHA NPUPOAA BpeMeHN, T0AyIeH
OTBeT Ha BoIpoc — «YTo Takoe BpeM:a?», TO ecTh Oblla pellleHa IIpo-
64eMa, KOTOpasi CaMTaAach HeIIO3HaBaeMOIA.

Aaypear Hobeaesckoit mpemun VI.P. Ilpuroxusn, umes B BUAY
HeOOXOAMMOCTD BBIABAEHNMA HPUPOABI OOBEKTMBHO-PEaAbHOIO Bpe-
MeHM, nucaa. «I'1aBHOe ceiiyac B HayKe — II€PEOTKPBITHE ITOHSATVS
BpeMeHHU, BBIXO/ ero Ha IepBbli IaaH»?, Ilo ero >xe MHeHMIO, ecan
BBECTV HOBOe ITOH:TIEe BpeMeHM B YPaBHEeHIT AMHAMMKM, MOXKHO Oy-
AT HavyaTh HOBBI DTAIl HAyYHO-TEXHUYECKON PeBOAI0INI?'.
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3 BCcero cka3zaHHOTO BEIIIIE caeayeT, 4TO HaM yAal0Ch BbISIBUTDH

npmpo4ay BpeMeHN, a, IIOAb3YIIChb TepMI/IHO/lOI‘I/IeﬁI . HpI/IFO)KI/IHa,

IIepeOTKPBITDh ITOHATIIE BpEMEHIU.
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BPEMSI BUPTYA AbHBIX PEAIbHOCTEN
1 “AHTVCVUCTEMBI” AbBA TYMIUAEBA

Buptyaasnsie peaasHoctu (BP) onpegeasior oOb9HO Kak MCKYyC-
CTBEHHBIE MUpBI, CO3JaBaeMble KOMIIbIOTepHOII cructemoit [11]. Cos-
AanHasg Huxoasaem HocosbiM koHITenIus “HEKOMIBIOTEPHON BUPTY-
aApHOCTN IIpMMEHEHa MM, B YaCTHOCTM, K OODBACHEHMIO HPUPOABI
M3MEHEHHBIX COCTOSHUI co3HaHuA U aakoroamusma. ITo Hocosy, sup-
TyaabHasl peaabHOCTh (BP) BKAIOWaeT peaabHOCTH, POKAEHHBIE IICU-
XIKOJ del0BeKa 0e3 ITOMOIIM TEXHNMKM, B TOM 4lMCAe peaabHOCTU
TICUIXITIECKIX PacCTPOIICTB, a TakKkKe pealbHOCT (PU3MIECKIe, COLIM-
a/ZpHEIe, TeXHIYeCcKue 1 Ap. (Hanpumep — s3otepudeckue). "B BP csoe
BpeM:l, IIPOCTPaHCTBO U 3aKOHBI cymjectsoBaHus” [11]. JKusus B BP,
"BUpTyade” OPUBOAUT K TOMY, 4TO IIOBeJeHUe deAoBeKa B Mupe
OOBIYHOM, €TO IICMXO(PU3MIeCcKOe COCTOSIHIE, ONpeaeAseTCs] CBOVICT-
BaMI, COOBITVISIMY MMpa BUPTYaAbHOTO.

3uamenuThit ncuxuarp u puaocod Kapa fcnepc nucaa o6 ano-
MaZbHBIX MUpaXxX IICYXMYECKUX PAcCTPOIICTB (TO €CTh IIPaKTUIECKU O
Mmupax BP), B ToM 4ncae o JKM3HEHHBIX MUpaxX O0ABHBIX N30 PeHN-
eif, TpaHcpopManuy AMIHOCTHOTO Mypa IIPU IICUX03aX, ‘‘BHEVCTOPU-
JecKoM MHOrooOpasum’”, KOHEYHOM MHOXKeCTBe IICHXONaTOAOoTIJe-
CKuX KapTuH Mupa. Ilo ero MHeHUIO, TeHe3)C aHOMAaABHBIX AMIHOCT-
HBIX MIPOB IIPY IMM30(PPeHIeckoM IIporiecce, HaIpUMep, YKOpeHeH
B “COOBITHAX OCOOOTO THUITA, KOTOPhIE MOTYT OBIThH PACIIO3HAHBI DMITH-
puaeckn” [15].

BP Hocosa 004a4a10T caeayiommMy crennudecKuMI CBOVCTBa-
MIL: IIOPO>KAEHHOCTB, aKTyaAbHOCTh, aBTOHOMHOCTD, MHTEPaKTMBHOCTb.

INopoxaennocts BP mpoayiupyercss akTUBHOCTBIO KaKOM-A100
APYTOI peaabHOCTU, BHEIIHEN 10 OTHOILIEHNIO K Hell

AKTyaapHOCTh. BP CyImecTByeT akTyaabHO, TOABKO ~34€Ch M Te-
reps”, TOABKO ITOKa aKTBHA ITOPOKAAIOIIask peaabHOCTb.

ABTOHOMHOCTB. B BP cBOE Bpems1, mpOCTpaHCTBO 1 3aKOHBI CyIIe-
crBoBaHms. B BP a4s yesoBeka, B Hell HaXOAsIIErocs, HET BHEII0AO0-
>K€HHOTO ITPOIILA0To 1 OyAyIiiero.
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MnrepaktusHocTh BP MOxeT B3anMOAeICTBOBAaTh CO BCeMU ApY-
TUMI PEaAbHOCTSIMU, B TOM 4MCA€ U C IMOPOXKAAIOIIeli, KaK OHTOA0-
TMYecKn HesaBucyuMas oT Hux. Ilopoxkaamomas peaabHOCTh, Ha3bIBae-
Masl KOHCTaHTHOI peaapHOCTBIO (KP), B oTAMYNME OT BupTyaabHOU BP
MOXeT nopoauth BP caeayiomiero ypoBHs, CTaB OTHOCUTEABHO Hee
KOHCTaHTHOI. VlcXogHast KOHCTaHTHAasl PeaabHOCTh IIPU DTOM CBOpa-
9IBaeTCs, CTAHOBUTCS BUPTyaAbHEIM DaeMeHToM Hosoit KP [11].

Aas TOHMMaHUsA CBOICTB U reHesa BP xpaline MHTepecHEI TUITO-
Te3hl TBOpLa IIMPOKO M3BECTHONM KOHLIENIINM IacCMOHapHOCTH /lbBa
I'ymnaéna [4] (xoTs oH cam u He ynorpebasia TepmuH BP, xoTtopsii,
1o aauHeiM Hocosa, 6512 mymen 8 o6opot B 1984 roay). B ceomx kam-
rax /les ['ymna€s — 9THOA0T, UICTOPUK U reorpad, IOCTOSTHHO BHIXOAUT
3a paMKM ®THOAOrUM, PuAocOpuUM UCTOPUM, HeAAPOM €ro IPUdKC-
AAI0T K pycckuM ¢puaocopam-KocMucram. /lerko BuUAeTh, 4TO ero
KOHILIenIus OOpPHOBI CHCTEM M aHTUCHUCTEM Ha Pa3HBIX OHTOAOIMYe-
CKUX YPOBHAX B MaciuTabax BceaewHoii, coorsercTsyeT Iapaurme
BUPTyaAUCTVKU [4, 6].

Karouesble monsTust KoHuennuu I'ymmaésa [4] — maccuonap-
HOCThb U DTHMYECKAs cucreMa. EcTecTBeHHast STHMYECKas CUCTeMa
oObeduHeHa MO3UTUBHBIM Mupooiyiennem. IlaccuoHapHeiil nm-
IyAbC — OUYMCTUTEABHAsS! CMAa, COODIIAONIAs 3aHOBO BO3HMKAIOIIUM
9THOCAM OPUTMHA/ALHBIA PUTM OMOIOAS, TYOUT XUMEPHI U THe3As-
muecs B HUX aHTucucreMsl. OH 4a€T Kak ObI BHICOKMII HakKaa, B KOTO-
pOM XMMephl “IAaBATCA”, NPeBpallaloTCsl B FapMOHMYHBI STHOC.
Tsopueckuii mrporiecc B IICMXOAOTUHU, BOSHUKAIOUIUIL B cpepe DMOLIUIA
(moacosnanust) I'ymnaés cpasHuBaeT C BO3HMKHOBEHMEM HOBOTO T-
HOca. BaxHo, 4TO B mpolecce STHOTeHe3a MEHIETCS COOTHOLIEHIe
TUIIOB AI0AIA TI0 UX IIePeXKUBaHNUIO ITPOIIeAIero, HaCTOAIero u Oy-
Ayliero spemenn. Tak MMpOONIyIIeHNe IacCeM3Ma XapaKTepHO A4S
HauyaAbHOTO 9Tala Pa3BUTUS DTHOCA, aKTyaAu3Ma — AAsl aKMaTUde-
ckoit a3pl, PyTypu3Ma, UTHOPUPOBAHIS BPEeMEHI — AAsl aHTUCUCTeM
u ¢as3pl OOCKypanuy, KOHIIa STHIYECKOro nukaa [4]. Boobme, cmeny
(pas sTHOrEHE3a MOXXHO MHTEpIIpeTHpoBaTh Kak cMeHny BP, BP nepso-
ro, BTOPOTO, TPeThero, 4eTBepTOro YpOBHeN BUPTyaabHOCTHM 11O H.
Hocosy [11]. B ¢asax Hagaoma, mHepryu, OOCKypalyy BO3MOXKHO
oOpa3oBaHe aHTUCHCTeMbI KaK O4HOTO 3 BApMaHTOB CyALOBI DTHOCA.
Bce xpurtepun BP — NOpOXXAE€HHOCTH, aKTyaAbHOCTb, aBTOHOMHOCTB,
MHTepaKTUBHOCTE, HaAno. CaMo IosiBAeHNe TTacCOHapUes C HOBBIM,
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OCOOBIM CTEpeOTUIIOM IOBeJeHMs — HTO (POPMUPOBaHIE aBTOHOMHO-
rO BUPTyaAbHOTO OOBLEKTa, Bedylero K rnossaeHuio BP ¢aszpr mogne-
ma. Cmena yposseit BP niporecc sepositHocTHEII. Bosmoxken oOpnis
pa3BUTHUA DTHOCA HA A1000I CTaAu DTHOTEHe3a.

Antucucrema I'ymmaésa — cucreMHasi OOITHOCTL OcoOelr, OObe-
AVHEHHBIX HETaTUMBHBIM MIPOOIIYIIEHEeM, TO €CTh — OTHOLIEHUEeM K
MAeaAbHBIM LIEHHOCTSIM U MaTepUaAbHOMY MUPY, IIPOSBASIOLIeeCs B
CTpeMAEHUN K YIIPOIIEHNIO STHUYECKUX CUCcTeM. AHTUCUCTeMa — BCe-
rAa MCKYCCTBEHHa, XKeCTKa 1 Xpynka. OHa CTpeMUThCS K PacIIipeHIIo
U MOTEHIMAAbHO CYLIECTBYeT 40 TeX IIOp, IIOKa He OXBaTUT BCIO CHUC-
temy. Eé I'ymnaés cpasHmsaer ¢ OakTepmnaabHON MH(pEKIMeN, pako-
BOI1 OITyXOABIO, aAKOTOAM3MOM M HapKOMaHMel. DTa aHaAOTusl MMeeT
rayOOKuii CMBICA. M OAHOKAETOYHBIE, M KAETKU 340KayeCTBeHHBIX
omyxoJeil He MMeIoT Bo3pacta. OHI Kak MpaBUAO He YMUPAIOT, TakK
KaK >KU3Hb KaXKAOJ KAETKM OKaH4YMBAETCS JeJeHlVeM €€ Ha ABe TOY-
Hple Koruy. KoneuHo, XXUBYT OHU 40 TOJ ITOPEL, ITOKa KB OPTaHU3M-
xo3suH. HeoThemaemoe CBOVICTBO aHTUCHCTEMBI — AOXD (Cy>KAeHue,
HeaJeKBaTHOe 3aJaHHOV cymMMe (dakToB). Ecam mMacch a104ei1 IpuHM-
MalOT A0XHYIO MH(pOPMAaLNIO 32 UCTUHHYIO, U AEICTBYIOT B COOTBET-
CTBUM C He¥, TO OHM HauyMHAaIOT >X1UTh B BP. BodHukaior antmucucreMsl
“Ha CTBIKe” ABYyX CyIIepSTHOCOB, BHYTPU STHIUYECKON “XMMepEHl”, C IIe-
pernajoM ypoBHeN IacCMOHAaPHOCTH DTUX CHUCTeM (T.e. CHICTeM C pas-
AVYHBIM 9THUYECKMM BozpacToM). “To, 9ro MBI HasbBaeM “Bpeme-
HeM” (ucTtopudeckum), 1o ['ymmaesy ecTs Iporiecc ypaBHeHNs DHep-
TeTMJIeCcKNX ITOTeHIIMaA0B, MHOTAA HapyIIalOIIMIICs B3phIBaMu (TOAY-
KaMI), BOCCO3JAIOIIIMI HePaBeHCTBO DHePreTNIecKuX IOTeHI1al0B,
T. €. pasHooOpasue”. 3HaunUT, aHTUCUCTEMBI BO3HMKAIOT IIPU B3aUMO-
AGVICTBUM ABYX CUCTEM C PA3HBIM TEMIIOM TeUeHIsl BpeMeHM, MHAMKA-
TOPOM Yero MO>KeT OBITh pa3HHUIIa B MX BO3pacTe (9THIIECKOM, OMO-
AOTUIECKOM, TICUXOAOTMYECKOM M T.A.)

AAs1 THUYECKUX XUMep XapaKTepPHO HaAW4due ABYX HECOBMEeCTHU-
MBIX ITOBEAEHUECKMX U IICUXOAOTUYECKUX CTPYKTYP, STHUUECKUX PUT-
MoB. B pesyabpTare Haa0XeHMs AByX HECOBMECTUMBIX ODMOPUTMOB Ha
HEOCO3HAaBaeMOM YPOBHE HTO OLIYIIAeTCs KakK AuCKOMQPOPT, Kakogo-
HIA, BBI3BIBAIOLIME HENPUATHE OKPY>KaloIlero, yeMy OLICTPO Haxo-
autcs “pasymHoe” oObscHeHMe. B 9TOll cuTyanum A104M HadMHAIOT
KUTH B MUpPe MAAIO3UI (CUCTeMBI B3rAs1408 Harap A>xyHsl, ncManan-
TOB, KapMarToB, IIaBAMKMAH, MaHIXEEB, Goromnaos). “Beap BOitAs B
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mMup ¢aHTacMaropuil U 3aKAVHAHWUI, OHM CTAaHOBMUAUCH XO3sI€BaMI
9TOrO MUpPa 1AM, YTO TOUHee, OBLAM B DTOM MCKpeHHe yoexAeHbr” [4].
To ects, ux noseaeHue orpeaeaseTcs COOTBETCTBYIOIIEN BUPTyaAb-
HoVT peaapHOCTBIO (BP). BakHO, 9TO IIpm ®TOM HpPOMCXOAMT yTpaTa
AMYIHOV CBOOOABI B pe3yabTaTe abCOAIOTHOTO IOAYMHEHIS ““BOXKAIO”,
KOTOPBINI HepeaAKO IpUMeHseT TeXHUKV BHYIIeHMs, HapKOTMKM (Xa-
PaKkTepHLIT IpuMep — McMananTsl). [laccoHapHBIN UMITyABC — O4M-
CTUTeAbHAs CuAa, COOOIIAIOIas 3aHOBO BO3HUKAIOIIUM HTHOCAM
OPUTMHAABHBIA PUTM OMOIIOAS, IyOUT XMMePHI U THe3ASIIUeC B HUX
anTHcucteMbl. OH Ja€T Kak ObI BBICOKUI HaKaa, B KOTOPOM XMMeph
“I1AaBATCA”, IPeBpaIalOTCs B TApMOHMYHBIN HTHOC.

“/10p” Ha TIONYASLMIOHHOM YPOBHe — 9TO geauHpopmanusd. Ha
61ocepHOM — NAYT IIPOLECCH YIPOIIEeHI: 3aMeHa BLICIINX JKIBOT-
HBIX MUKPOOpPraHM3MaMMU, IIpeBpallieHne XIBOTo BeIlecTsa B KOCHOe,
paciiag, KOCHOTO BeIecTBa Ha MOJAEKYAbl, MOAEKY/ — Ha aTOMBbI, BHYT-
PMaTOMHBIX PeaAbHbIX YaCTUI] — Ha BUPTyaAbHBIe U IIepeHOC (pOTOHOB
B “besany” (anHurmasmms), T.e. B Bakyym. Bakyym — He 3epkaanHOe
OoTpakeHNe CyOCTaHIIMAaAbBHOTO MUpa, He aHTUMUP, a MUP OCOOBIX
CBOJICTB, “OH He SBAsETCS 4acThIO Hallero peaasHoro mmpa” [4]. To
ecth Baxyym paccmaTtpusaercst kak ocobas BP. Vicruna — npsmoe 1mo-
pO>KAeHMe DHepIUM XKUBOTO BellecTsa O1ocdepsl, a A0Kb — OTpaXke-
HIA OT BaKyyMa, T.e. [IOPOKAEHIEe MBICAIL.

CaMa aHTHCHCTEMa BO3pacTa (PTHMUYECKOIO) He MMeeT, TaK Kak
MCIIOAB3YeT Yy KYIO IIaCCMOHAaPHOCTD U TI0AAeP KUBaeT e€ Ha MCKYCCT-
BEHHO BBICOKOM yposHe. Takum oOpa3oM, HeoTheMAeMoe CBOMCTBO
CTPYKTYP, IOPOXAAIOUIMX aHTUCKCTeMbI I'yM1Aésa — pou3BoACTBO
“ynpomennoii” BP. boaee Toro, B co3galoneiicss HeraTuBHOM CHCTeMe
UCTUHA U AOXDb NPUPABHUBAIOTCA APYT K APYTY, TO €CTh TepseTcs
pasandre MeXXAy peaabHOCTHIO “eCTeCTBeHHON U BUPTyaAbHOI.

Ueaoseueckuit pasyM, no caosaMm I'ymumaésa, — IyTh K DKpaHy-
BaKyyMy, OTOpachIBaomeMy OMOXMMIYECKUe MMITYAbCEl, KaK 3epKa-
20. OBpaTHEII IyTh OMOXMMUYECKOTO MMITYAbCa, 3a(pUKCUPOBAHHBII
JeA0BeYecKM CO3HaHUeM — Mupoomyilenue. IlepsonauaarHoe siB-
AeHNe IPUPOABI, OTOPOIIeHHOe OT HKpaHa-OrpaHN4INTeAsl — BaKyyMa,
IpeBpalaeTcsa B AesHue, 00ycA0BAeHHOe CBOOOAHOI BO.eil Jyeaose-
ka” [4]. T.e. HeoTheMAEMOe CBOJICTBO “Xumep” — HOpOXAeHUe “yII-
pomeHHo” BUpTyaapHON peaasHocTu (BP) anTmcucremsr. AHTHCHC-
Tema Ipe4lriolaraeT IPUHIUIINAABHYIO BO3MOXKHOCTh HEOAHOKPATHO-
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IO M3MEHeHIs PeaAbHOCTH, B Ipedele — CHATUE PasANdUs MeXAy
OOBLEeKTUBHOM PeaabHOCTBIO M PeaAbHOCTBIO BUpTyaabHOI. BP anTim-
cucreMsl o04agdaeT Bcemu cporictsamu BP — moposkaaercsa KP ecrect-
BEHHBIX DTHOCOB, CYIIECTBYeT ITIOKa OHM “KMBBI”. ¥ aHTUCUCTEMEI HET
BO3pacTa, oHa aBToHOMHa OT KP 11 unTepakTnsHa.

Taknm obpasoM, ckaagbpiBaeTcs BIedaTAeHlue, YTO BUPTYaAUCTH-
ka “rio Hocosy” m koHUenums aHTucucreMm “no I'ymmaeBy” mmeroT
OAVH IpeAMeT U3Y9eHILs], U3Y4alOT TOXKAECTBeHHBIE SBACHIL.

ITo MHEHUIO M3BECTHOTO CITeNMAANCTa IO KBAHTOBLIM KOMIIBIO-
TepaM ¥ KBaHTOBBIM BbIMVICAeHMSIM A»Buga Aoirda [5], BP — »To He
TOABKO TEXHOAOTVSI MOAEAUPOBAHNS IIOBeAEHNST (PUBMIECKIX Cped, C
IIOMOIIIBI0 KOMITBIOTEPOB. BO3MOXKHOCTB CyIlleCTBOBAHMS BUPTyaAb-
HOII peaabHOCT! — BasKHasl 4epTa CTPYKTYPHI CaMO PeaAbHOCTH. DTO
OCHOBa He TOAbKO BBIYMCAEHUIA, HO U YeJ0BEYeCKOrO0 BOOOpaKeHus,
BHEIITHNX OLTYIIeHMIT, HayK! ¥ MaTeMaTUKU, ICKYyCCTBA U BRIMBICAA.

C “puptyaasHoin Touku 3penus”, mo Hocosy [11] aakoroapHas 3a-
BUICIMOCTb, aAKOTOAV3M — BTO MPUMEpP 3aBUCUMOCTI OT APYTOI peab-
HOCTU — PeaabHOCTU aAKOroAbHOro ombsHeHus (AO) BeAyIneil K coMa-
TUYECKM U TICUXIMIEeCKUM M3MeHeHy:aM. 11o I'ymmaesy, aakoroausm u
HapKoMaHym — “aHtucucreMsl”. B BP aakoroasHoi saBucmmoctu 6es
TICUXOTUYECKMUX PACCTPONICTB AEMICTBYIOT OCOOBIe, OTAMYHbEIE OT M3BECT-
HBIX TI0 Harel (pu3NJecKoil peaabHOCTH 3aKOHbL BozmoikHo, ux nHau-
KaTOpoOM MOXeT OBITb AMHaMMKa Omoaormdeckoro sospacra (BB) [9].
CkopocTh TeyeHns: OMOAOTMIECKOTO BpeMeHM TO Pe3KO yBeANYMBaeTcs,
BBI3BIBas “IIOCTapeHne” B COCTOSHUM aOCTUHEHIIUH, TO TedeHIe BpeMeH!
obparaercst BCILATH (“OMOAOXKeHMe” Tpy HapacTaHUM aAKOTOABHOTO
OITbAHEHNsT, CTAHOBAEHNI peMICCHi y O0ABHOTO aakoroansmom). Ipe-
OblBaHIE B BUPTYyaAbHOM PeaAbHOCTH CO CTPEMUTEeABHBIM ‘‘IIOCTapeHu-
em” (B aOCTMHEeHITUI) MHOTAA MOYKeT OKa3aThCsl HeCOBMECTUMOIN C KI3-
HBIO B PeaAbHOCTU (PU3IIECKOM, TO CTh K CMePTH, 8 MOXKeT OCAOXKHUTD-
Cs1 Pa3BUTIEM aAKOTOABHOTO IICHXO03a.

MHoOrokparHo ommcaHbl OCODEHHOCTU ITOBEAEHUs, IICUXMUKU
DOABHBIX C a4KOTOABHOM 3aBucuMocThio. Kak mpasnao, ncuxmyeckoe
COCTOsIHME U IT0BeAeHue 00ABLHOTO aAKOI0AM3MOM TPe3BOro, IILsSHOTO,
“c IOXMeAbs”, C TOUKU 3peHus HabAI0AaTeAs! OTYETAUBO OTANYAIOTCS.
B omnbanenun a4s 604bHOTO aAKOrOAM3MOM TUIIMYHO IIOBEAEHNeE, He
CBSI3aHHOE C AMYHOCTHBIMI yCTAHOBKAMM, CUCTEMON LI€HHOCTHBIX
OpMeHTalUil TPe3BOTO YeAoBeKa, TO ecTh (PEHOMEH AUCCOLMAIUN.
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Iloseaenne yeaoseka B AO CTaHOBUTCSI MaAOIpeACKa3yeMBIM, HEeIlo-
HATHBIM AAsl OKPY>KAIOIINX, HadMHaeT (POPMUPOBATECS BTOpas AUd-
HOCTB, ApyToe “s”, KOTOpOe 3HaYMTeABHO OTANYAETCS OT “A° TPe3BOro
U JaXke BO MHOTOM eMy IPOTHUBOIIOA0XHO. Jducconmanyeii o0bacHs:-
IOT HApYIIeHNSI IaMATU B COCTOSHUM OIbSHEHI S, KOT4a YeA10BeK Ipu
IIOBTOPHOM OIILSHEHMM BCIIOMMHAET TO, YTO 3a0bLA, IIPOTPe3Bes I10-
cae MpeAIIecTBYIONIero (Harpumep, KyJa CpsATal AeHbIY Ha BBIITUB-
Ky). B mporjecce mporpeccuposanus aaKoroamsma BCé OOABIIIe ITOSIB-
agetcst MHPOPMALNH, AOCTYIIHON MCKAIOYUTEABHO ‘“‘aaAKOTOABHON”,
nan “rpespoir” amgHoctu [2, 12]. BaxkHO, 4TO 4YeA0BeK peaausyeT
CBOIO KOHIIETIINIO “s” B COCTOSHUN OIbIHEHNs, KUBET “OyaTo OBl Ha
Apyroi naanere” [1, 12].

3namennTriit pusuk u mMarematuk Poaxep Ilenpoys [14] cumra-
€T, YTO KPyITHOMAcCIITaOHbIe KBaHTOBbIe D(PPEKTH COCTABASIIOT 4acTh
Ipolecca CO3HaTeAbHOro BocrpuATus. Ecan B TOM MAM MHOM HPOSIB-
AeHMY CO3HAHUsA, KAACCUUeCKUe PacCy>KAEHIUs IIPUBOAAT HaC K SIBHO-
My IPOTUBOPEUYMIO, TO HTO YKa3blBaeT Ha IPUCYTCTBME KBAHTOBBIX
nporeccos. OH MMeeT COOCTBEHHYIO TeOpHUIO (TaK Ha3bIBaeMyIO KOp-
PEeKTHYIO KOHIINIIMIO KBaHTOBOJ TIPaBUTALINMN), OOBACHAIONIYIO DT
9P PeKTHI, U CIUTAET, YTO «IIPU OTCYTCTBUU aA€KBATHON TeOpUU pa-
3yMHBIX HabaAl0gaTeleil MHTepHpeTalus, OCHOBAaHHAsh Ha MHOXeCT-
BEHHOCTM MMPOB, C HEOOXOAMMOCTBIO OCTaeTCsl MPUHIIUIINAABHO He-
roaxoi». Heobxoguma Teopust, 00BCHSIONIAs CBOMICTBA «Pa3yMHOTO
Haba10AaTeAs». [TOIBITKI CO34aTh TAKyIO TEOPUIO yKe AeAal0TCs.

CospemenHrble IpeacTasaeHus o Mupe, 3aKOHOMepPHOCTU KBaH-
TOBOJ MEeXaHMKI JOCTaTOYHO AABHO IPUBAEKAIOTCS AAsl OOBACHEHIS
IIpUPOABI YeA0BeKa, HallpuMep, B paboTax U3BeCTHOTO aMePUKaHCKO-
ro IcuxmaTpa verickoro npowucxoxadennsa C. I'poda mo tpancnepco-
Ha/ABHOI IICUXOAOTUM C OOOCHOBaHMEM pOAU A0OMOrpapudaecKmx
(mepmHATAABHBEIX ¥ IIpeHaTaAbHBIX) U COOCTBEHHO TpaHCIIepCOHAAb-
HBIX YPOBHel IICUXUKIU C HeTPMBUAABHBIMI CBOJICTBaMU BpeMeHn. [3].
Tak xak kunra “3a npeaeaaMut Mo3ra”, OCHOBaHHAs Ha U3YYeHNUM U3-
MEHEHHBIX COCTOSHMII CO3HAHM:I, BBI3BAHHBIX IICUXOJAeAMKaMM, Oblaa
M3AaHa B Hallleil cTpaHe emfe B 1993 roay, HeT cMbIcAa IlepecKasblBaTh
TO, UTO yXe 0boOiieHo B Heit I'podom. Jas mOHMMaHMST OIIMCAHHBIX
BbIIIIe (PEHOMEHOB MOKeT OBITh I0Ae3HOI MHOTOMMPOBAasl TPaKTOBKa
KBaHTOBOI MeXaHUKM. Mupo3gaHue B 11e40M KaK COBOKYIIHOCTb MI-
POB € pa3HbBIMM (PU3MYECKMMM 3aKOHAMM U YMCAOM U3MEpeHMII Ha-
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3piBatloT Myastusepcymom. OaHol n3 coctasasiommx MyabTusepcy-
Ma SBASeTCA Ta BcedeHHas (YHUBEPCYyM), B KOTOPOil MBI oDOuTaeM
[5,8,13]. BosmoxHO, HEKOTOpLIE VHMBEPCYMBI B3aMOAEVICTBYIOT,
“ckaensarorcs” 1o Tepmuuoaorun FO.A. llebesesa [7]. MoxxnOo mpea-
IIOAOXUTH, YTO YaCTh ICUXUYECKUX PacCTPONCTB — pe3yAbTaTr B3au-
MOJEVICTBUSI MeXAy aHCaMOAsSMIU IapaldeAbHBIX MHUPOB C Pa3HOI
METPUKON U TOIIOAOIMEN IPOCTPAHCTBA-BPEMEHI.

A. Aora [5], nuimet, uyro, KpoMme BapuaHTOB “SI” B ApyTmx Bce-
AEHHBIX, CYIIeCTBYIOT 1 MHOTOYNMCAEHHBIe MACHTUYHBIE “KOIUU Me-
Hs”. 3aKOHOMepeH BOIpoc, KoTopas u3 Hux “I"? besycaosno, “JI” -
9TO BCe OHU. MyaAbTUBEpC CyIeCTByeT BO BHEIlIHeM IIPOCTPaHCTBe He
0obllle YeM OH CyIIeCTBYeT BO BHeIlIHeM BPeMEHI. OH COAEP KUT BCe
CyIIecTByIOIlee ITPOCTPaHCTBO U Bpems. OH IPOCTO CyIecTByeT, U
(pusmyecku oH SABASETCS BCeM, UTO CYIeCTBYeT. MBI, KUTeAn MyAbTH-
Bepca, MHOTAa MOXKeM JeaaTh TOAbKO BePOsITHOCTHEIE IIPeACKa3aHIsl,
Aa>Ke HECMOTPSI Ha TO, 4TO TO, YTO HPOU30Ii4eT B MyAbTHUBEpCe, 1104~
HOCTBIO ompegeeHo. Jaxe apyrue BpeMeHa — DTO BCETO AUIIbL OCO-
Oble MpeaCcTaBUTeAN APYTUX BCeAEHHBIX, KOTOPEIE, B3aIMOACIICTBYeT C
Hamu yepe3 9PQPeKTs nHTepPepeHIn.

CBOEé MecTo B COBPeMEHHBIX KAaCCU(PUKALIMAX IICUXUIECKUX pac-
crpoiicts — MexAyHapoaHoit (MKB-10) n amepukanckoit (DSM-1V)
3aHIMaeT PacCTPONICTBO MHOXKecCTBeHHOU AmdHoctu (PM/l), Ha3sbl-
BaeMoe TakK K€ AVCCOIMATUBHBIM PacCTPOMCTBOM AMYHOCTHU, aabTep-
HUPYIOIIEN UAU IepeMeKaloIlleics AMIHOCTEIO. VI3BecTHbI aMepu-
KaHckuii ncnxoaor Yapass Tapr 8 1990 roay mmucaa o PM/1 xak o Bup-
TyaapHOI peaasHocTu. OcHoBHONM npusHak PM/1 — BuauMocTs cyte-
CTBOBaHMS y deloBeKa ABYX uAu 0oJee pasHBIX AMYHOCTEN, IPOsIB-
AAIOIIMXCS He oAHOBpeMeHHO. Kaxaas u3 AmdHOCTel XapaKTepusy-
eTcst COOCTBeHHBIMU HPeATIOUTeHUSIMY, TTaMATLIO U IIOBeJeHIeM, 9€T-
KO oTamdaetcs ot Apyrux. Ilpu nanboaee pacripocrpanénnoit popme
PMA ux ape. Obe He MMEIOT 4OCTyIa K BOCIIOMUHAHUSAM APYT ApyTa.
B nepuog npeobaaszanusa o4HON M3 MCUXUYECKMX CyOCTaHIIMIA Ay~
€HT He IIOMHUT CBOeI MCXOAHOV AUMYHOCTU U HEe OCO3HAET CYIECTBO-
BaHMS APYTUX AMYHOCTel. B OoabIImHCTBe cAydaes Kaxkaast AMIHOCTD
nmeeT cBoé nmMs. OHM MOTYT OTHOCUTBCS K Pa3HOMY II0AY, pace, Ha-
LIMIOHAABHOCTU, OCO3HABATh CBOIO IPUHAAAEXKHOCTDb K APYIOil ceMbe, a
He K TO, K KOTOpOIi IpuHasaexas cyonekr. Hauboaee gacto nmogunm-
HEHHAs AMYHOCTD ObiBaeT 604ee MHPaHTUABHON. OgHa U3 HUX MOXET
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OBITH KpaliHe DKCTpaBepTUPOBAHHOI, CEKCyalbHO PacTOPMOXKEHHOII,
a Apyras o01ajaTb IIPOTMBOIIOAOXKHBIMM KadecTBamu. Paszamambre
AVYHOCTY MMEIOT pasHble (PU3MOAOTMYecKre XapakTepucTukm. Ha-
IpuMep, UM TpeOyIOTCsI HeOANHAKOBEIe PellelThl Ha OYKM, a HeKOTO-
pble mccaeJOBaHUSA C MCIIOAB30BaHMEM ITO3UTPOHHO-DMUCCHOHHOM
ToMorpagum 1 M3yuyeHus: epeOpasbHOIO KPOBOTOKa IIOKa3aaul Me-
TaboAM9ecKre pa3Andns y OAHOTO M TOTO >Ke JeloBeKa. Bo3MOXKHBI
HecoBIIaJalolue pe3yAbTaThl IICMXOAOTMYECKOTO TeCTMPOBaHMS: KO-
¢ PurenTa MHTEAA€KTyaAbHOTO passuTus — |Q, oTamaHble Apyr ot
ApyTra KO>KHO-TaAbBaHMYeCKIe peakluy Ipy MPOBeAeHUN TecTa CA0-
BecHBIX acconyanumit u T.4. [10]. Tosopst unade, PM/l — yHMKaABHbIA
npuMep MaHmM@ecTauyMy BUPTYaABHBIX CYOAMYHOCTEl, IIOBeAeHUe
Ka>KAOM U3 HMUX ONpPeJeAseTCsl CBOeMl BUPTYaabHOM PeaAbHOCTBIO,
BUPTyaaApHON AWdHOCTHOI ucrtopueir. Cyaa mo ommcanmsam PM/,
KaXkKJasg CyDAMYHOCTH MMEeT CBOM COOCTBEHHBINM IICHXO/AOTHYEeCKMUIA
Bospact (I1B) n 6uoaornuecknit Bozpact (bB), uTo HarTOMIHaeT CBOI-
cTBa “Tpe3Boii” 1 “alAKOroABHON” CyOAMYHOCTE ITPY aAKOTOAU3Me.

CoBpeMeHHbIe HETpUBMAABHBIE (B TOM 4ICAe U He SBASIOIIVIECS
OOLIENIPUHATHIMU) MOAeAU BpeMeHN ((Ppu3ndecKoro, 611010rMIecKoro
Y TICUXOAOTMYECKOro), KoHenuu BP, “anTucucrem” u “KBaHTOBOTO
CO3HaHM:A”, MOTYT IIOCAY>KUTh OCHOBOJ 4451 IIOHMMaHMUs MEeXaHU3MOB
PasBUTHS ICUXUIECKUX PaccTpONcTB. B cBOIO ouepeab camm cBolicTBa
Hamlero Mupa OKa3bIBalOTCSI HEpa3phIBHO CBSA3aHHBIMM C CO3HaAHMEM
[13]. Kak mmmret Ienpoys [14], moaydaercs, 4To roBeJeHIe Bpoje Ol
00BeKTUBHOTO MMpa 3aBUCHUT OT TOTO, KaK 4be-TO CO3HaHIe IIpOoKJa-
AbIBaeT cebe IyTh CKBO3b MIpPUaAbl aAbTePHATHB.

B cBsa3u ¢ ®TM xoueTcs 3aKOHYUTD CTaThlO caoBamu /bBa I'ymu-
2AéBa: “Terepb-To MBI 3HaeM, 4TO Bce PprA0cOPCKIe YIeHUsI U IPOopo-
JecKye pedeHns — TOAbKO OmocepHble MMITyAbCH, OTPa>kEHHbIe Ka-
KOI1-A10O0 TpaHBIO BEAMKOIO BaKyyMa, Hoacreperarmomiero JKmsHp Ha
KaxxaoMm mary. WV paau storo ms besausr 8 Mup npoOutsr u€pHoie
ABIPBI, KaXK4as 13 KOTOPBIX Ha3bIBAETCA ~AMYHOE CO3HaHIe” . XOpOoIIo
OBbI ITOCTaBUTH HA HUX 3aCAOHKU, Ha3bIBaeMble “‘coBecTs” [4].
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BPEMSI I10 A>KOHY AAHHY
(BO3MO>KHASI UHTEPITPETALIVST)

3HaMeHUTRINI THcaTeAb U SHIMKAoneAncT Xopxe /ymc Bopxec
OmMpaics B CBOEM TBOPYECTBE Ha KOHIIEHIINIO BPEeMEHM aHTAMIICKOIO
nccAeoBaTels M AeTumnka (B TO BpeMs TOBOPUAI. «aBuaTopa»), /J>koHa
Yuapama Aanna (1875 — 1949) [3]. IIpoanaansuposas (peHOMEH «BeImx
CHOB», JlaHH IIpMIIIe/ K BRIBOAY, YTO Ha CAMOM Je/e 4eJ0BeK BO CHe ITe-
pemerriaeTcs B CBOoe OyAylliee IO YeTBepPTOMY IPOCTPaHCTBEHHOIIOA00-
HOMY BpeMeHHOMYy u3MmepeHuIo. ITpoBeast skcrieprMeHTEI cO BpeMeHeM
Ha ce0e 1 Ha APYTUX AIOASX, OH OITyOAMKOBAaA PsJ KHUT, KOTOpbIe IIpu-
oOpean IIMPOKYIO M3BeCTHOCTh. KHMra «OKCIIeprMeHT CO BpeMeHeM»,
usaanHas srepsble B 1920 rogy, ObLaa nepensjaHa Ha IIPOTSKEHNM ABa-
AlaTBIX TOA0B XX Beka 1miecTs pas. [1o muenmio Baguma Ilerposnya Pya-
HeBa — (praocoda, CeMMOTHIKa, CrenyaAncTa o ICHXOaHaAn3y (Harm-
CaBIIIero MpeAycAoBre K IlepeBoay STOM KHUTY Ha PYCCKUI S3BIK), ICTO-
ku ¢puaocodprm JaHHa — DTO, BO-TIEPBLIX, €A0BOALHO MPUOAMIUTEABHO
NIOHsATasl OOIIast TeOPIsl OTHOCUTEABHOCTH U, BO-BTOPBIX, TAKXKe A0BOAb-
HO IIOBEpXHOCTHO BOCIIPMHATEIN IICrxoaHaAn3» [3]. V13 mepsoit oH B3:14
MA€I0 O TOM, 4TO BpeMsI MOKHO PacCMaTpyBaTh KaK ITPOCTPaHCTBEHHO-
1ogo0Hoe m3Mepenue. VI3 BTOpOro — mHTepec K TOAKOBAHUIO CHOBUAE-
HU. /lJaHH HUKaK He UCI0Ab30Bad B CBOMX ITOCTPOEHMSAX MAEeU KBaHTO-
Boyi Mexanuku. IIpasaa, B 1920 rogy xBaHTOBOI MeXaHUKA B COBpEMEeH-
HOM IIOHATHUH ellle He CyIIeCcTBOBaA0, HO MMeHHO 20-e TOAbl IIPOIILI0TO
BeKa — roAbl ee OypHOTO pa3BUTI: U MPpU3HaHs. VIMeHHO B 5TOT Ilepnog,
yCUAUAMU psAa OAECTAIIMX yIeHBIX OBLAM CO34aHBI OCHOBLI KBAHTOBOM
(u3uKY, y UCTOKOB KOTOPOI CTOSAM TaKue BBIAQIONIUECS MCCAesoBaTe-
an, xak Makc Ilaank, AanGepr Drnmrerin, Dpuect Pesepdopa, Huanc
bop, Iloas Aupak, Dpsun lIpéanurep u muorne apyrue. Vccaeaopanst
10 KBAHTOBOM MeXaHMke M (pu3NKe ObLAM CTOAD 3HAUMMBI B MICTOPUN
Hayk XX Beka, 4TO HTU MCCAeAoBaTeAM — CO3JAaTeAy HOBOW KapTUHBI
mupa, noayunan Hobeaesckue mpemun [9].

70



JXoH JaHH MCXOAMA M3 TOTO, YTO YeAOBEK BMAUT CHBI, KOTOpPEIE
Hepeaxo cObBaroTcs. OH AOKa3bIBal, 9TO AIOOBIE CHBI COCTOSIT KaK 13 00-
Pa3oB MPOIIABIX COOBITHUI, TaK M U3 00Pa3oB COOBITUII OYyAyImX, cMe-
IITaHHBIX IIPMMEPHO B PaBHBIX MPOIOPIIVEIX. B 0COOBIX «M3MEHEHHBIX»
COCTOSTHILIX CO3HAHILSI, IIPeXKAe BCero BO CHe, OAHO I3 BPeMeHHBIX 13Me-
peHnii 4ea0BeKa CTaHOBUTCSI ITPOCTPAHCTBEHHOIIOAOOHBIM, 9YTO JaeT
BO3MO>KHOCTB IIepeABIUTIaTECs B IIpoIAoe 1 Oyayiee. Tort ke IprpoAsl
UL COCTOSHIA «y>Ke BUAEHHOIO» — YOeXKA€HHOCTD B TOM, 4TO IIPOMCXOAI-
ITee B AaHHBII MOMEHT Y>Ke KOI4a-To mponcxoanao. Ha ocHose aHaamsa
¢eHoMeHa ITPOPOIECKIX CHOBUAEHMI, KOT4a Ha OAHOM KOHIIE I11aHeThI
9Je10BeKy CHUTCS COOBITIIE, KOTOpOe Yepe3 IoJ MPOVCXOAUT BIIOAHE Ha-
SIBy Ha APYTOM ee KOHIIe, JaHH IpuIlie] K BBIBOAY, YTO BpeMsI IMeeT KaK
MUHIMYM /JBa M3MEPeHIT A4 OJHOTO 4eloBeKa. B ogHOM m3mepeHun
Je/0BeK JKUBET, a B APYTOM — HabAI04aeT U 110 HeMy MOXKHO IlepeaBu-
raThCs B IIPOIILIOe 1 B OyAy1iiee.

Habatoaatean 2 caeant 3a HabA0gaTeaeM 1, HAXOASIIIMIMCST B OOBIY-
HOM dYeTBIPeXMEPHOM ITPOCTPaHCTBEHHO-BpeMeHHOM KOHTHHyyMe. Ho
caM BTOT HabAI04aTeab 2 TOXKe ABVIKETCs BO BpeMeHN, IIpIIeM ero Bpe-
M He COBITaJaeT co BpeMeHeM Haba104artest 1. To ects y Habaoaateast 2
npuOaBAsieTcs ellle OAHO BpeMeHHOe M3MepeHne, spems 2. Ilpu stom
BpeMs 1, 3a KOTOPBIM OH Ha0AIOZaeT, CTAHOBUTCS IIPOCTPAHCTBEHHOIIO-
AOOHBIM, TO €CTh IO HEMY MO>XKHO IlepeABUTaTLCs, KaK 110 IIPOCTPAHCTBY
— B IIpolaoe, B Oyayiee u ooparHo [3]. dasee JaHH nocryaupyer Ha-
6a104aTeas 3, KOTOPEI cAeAuT 3a HabaoaaTeaeM 2. KonTnHyyM ®TOTO
rocAeJHero HabA0AaTeAs OyeT y>Ke IIeCTMMEpPHBIM, IIpM BTOM HeoO-
paTuMbIM OyJeT AMIIL ero crienuduyeckoe spemst 3; Bpems 2 HabAI0Aa-
Teast 2 OyAeT AAsl Hero IIPOCTPaHCTBeHHONOAOOHBIM. Cepms Ha-
0a104aTeell 1, COOTBETCTBEHHO, BPEeMEHHBIX M3MEHEHIII MOXXeT IIpo-
AOAXKaThCsL A0 OECKOHEYHOCTH, IIpeAeA0M KOTOPOIl ABAseTcss ABcoaroT-
Hb1l1 Habaro0aateas, aproxymmiics 8 AGcoatotHoM Bpemenn, To ects bor.

Cy1ecTBeHHO, 4TO, coraacHo /laHHy, «pa3HONOPsAKOBLIe» HabAIO-
JaTeAn MOTYT HaXOAUTBCA BHYTPU OAHOTO CO3HAHIs, ITPOSABASICH B OCO-
OBIX COCTOSTHISIX CO3HAHIISI, B TOM YNC/€ BO CHE.

Konnenmms JanHa 3anmHTEpecoBasa O4HOTO U3 CaMbIX OPUIVIHAAD-
HEIX TcaTeaert XX Bexa Xopxe /lynca bopxeca [1], kaxxaas HoBeaaa KO-
TOPOIO O BpeMeHM IIOCTpOeHa Ha MHOTOMepHON Konnenmum Janna. B

pacckase «/pyroit» crapuk bopxec Bcrpedaer camoro cedsi MOAOABIM.
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Moaozort Bopxec Bo cHe mpomyTeliecTsoBaa IO CBOEMY BTOPOMY U3Me-
peHuio B csoe OyAyIiiee 1 BCTPETIACS TaM CO cBonM Oy aymmmm «SI». ITpo-
CHYBIIICD, OH, KaK BTO YacTo ObBaeT, 3a0b1a cBoit coH. [losTomy, Koraa
OOBEKTVBHO 9TO COOBITHE (BCTpeda C caMMM COOO¥I) ITPOU3OIILAO C HIM
BTOPOII pa3, y>Ke HasiBy, KOI4a OH COCTapMACs, OHO A4Sl HeTO ObLAO I10A-
HOM HEO>KIAAaHHOCTBIO.

bopxec, HasbIBas ceOs mucareaeM-paHTaCTOM, 1300pakal BETBA-
Ieecst BpeMs, BpeMs 3acThIBIIee, BpeMsd, UAYIIee BCILITh, Hapallelb-
HbIe ITy4YK!M BpeMeHH, MX IIepeIldeTeHIrs, U Aake OTMeHy y>Ke coBep-
myBIIerocs npotaoro. OH pas3suBaa MBICAb aMEPVKAHCKOTO (PI10CO-
¢a Axocarm Porica, uro ecan Ha TeppuTOpUM AHIAUM IOCTPOUTH OI-
POMHYIO KapTy AHTANMM 1 eCAM OHa OyJeT BKAIOYaTh B ce0sl Bce AeTaau
AHIAUIICKOM 3€MAM, AaKe caMble MeJKUe, TO B TaKOM CAydYae OHa
Ao0AXHa OyzeT BKAIOUaTh 1 camoe ceDsl, 1 KapTy KapThl, U Tak 40 Oec-
koHeuyHocTH. «ITogo6HbIe capury, — mcaa bopxec, — BHyIIaroT HaM, 4TO
ecAl BBIMBIIILIEHHbIe IIePCOHA’KM MOTYT CTaThb UMTaTeASIMM U 3pUTe-
ASIMM, TO MBI, II0 OTHOIIEHNIO K HUM YMTaTeAN U 3pUTeAN, TOXKe, BO3-
MO>KHO, BRIMBIITTIAEHB» [1, 3].

bazkancxkum Bopxecom HaspBaioT cepbekoro nucareas Muaopaga
IlaBuya. Ero «Xasapckuii cA0Bapb» — OAHO U3 CAOKHENIINX ITPOU3BeAe-
HIIT COBPEMEHHOTIO IIocTMOAepHI3Ma. Priaocodrrst BpeMeHn y Xa3ap, O
ITaBray, TecHO cBs13aHa ¢ ¢praocopueri CHOBUASHNS. 34eCh OOBIMHO Ha-
xoaaT BavsiHMe bopxeca u crosiero 3a HnM /Jxona Janna. O cHOBIAe-
Hum B «Xa3apckoM caoBape» cka3aHo: «/1 2106071 COH Ka>Xk40ro Jea0BeKa
BOILAOII[AeTCs KaK YbsI-TO dy>Kas s1Bb. Ecam ormpasutscst orcioga 4o boc-
¢opa, oT yanIsl K yAnIie, MOXHO AaTy 3a A4aTOM HaOpaTh LIeAbI TO4 CO
BCEMI €TI0 BpeMeHaMI, TIOTOMY UTO Y Ka’K40TO CBOsI OCeHb 1 CBOsI BecHa I
BCe BpeMeHa 4e/10BedecKoll JKI3HY, IIOTOMY 4TO B 410001 AeHb HUKTO He
CTap, ¥ HUKTO He MOAO/ M BCIO KM3Hb MOXHO IIPeACTaBUThL ceDe Kak
IL1aMs1 CBeYM, TaK 4TO MeXKAy PO’KAEHIEM U CMePTHIO Jake HU OAHOTO
B340Xa HE OCTAaeTCs1, YTOOBI ee 3aracutob» [11].

B cBoux tekcrax Bagmm Pyanes [12] mmier, uTo He cyijecTsyer
eAVHOM (PyHAaMeHTaAbHONM pealbHOCTM AAS BCEX TUIIOB AMYHOCTEN, a
€CTh KaKOM-TO CMbICAe OOBEKTVBHO CYIIIECTBYIOIINEe MIUPHI-PealbHOCTI
CaHIBUHIKA, AEIIPECCUBHOIO Yel0BeKa, Iu3ona u T. 4. [15]. Ueaosek
«BXOAUT» B TOT WAV MHON IICUXITIECKUII MIP-PeaabHOCTD, M peaAbHO-

CTell, IIO KpaliHell Mepe, CTOABKO, CKOABKO TUIIOB AndHOCTer. OcoOblit
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UHTepeC IIPeACTaBAsSeT MUP IIN30TUIINIECKOi (IT0An(OHNIECKOIt) Ad-
HOCTH, TO €CTh AMYHOCTH, COCTOSITIEN 13 MO3aUKI Pa3ANIHbIX XapaKTe-
POAOTMYECKIX PaAuKaA0B — IUKAOMAHOTO, IIN30MAHOTO, UCTEPUYECKOTO
U T. A., UMEIOIIel «HeCKOAbKO AMYHOCTeN B oAHOV». Ilpuyem, B mmso-
TUIIMYECKOM MUpe y KaXKA0M «CyOAMYHOCTI» — CBOS MCTUHA, He COBIIa-
AQIOITasl C UCTUHOM APYTOTO XapaKTePOAOIMIeCKOro «pajukaaa». Bero-
MIHAIOTCSI «Pa3HOIOPsIAKOBbIe» HabAIOAaTeAM, HaXOASMIIMeCS BHYTPU
0JHOrO co3HaHu: y JaHHa.

B namre spems sonpocsr poan Habai0aaTeas, KBaHTOBOI TPaKTOBKI
IIPUPOABI CO3HAHUS CTaAU He TOABKO IPeAMETOM ITPO(ecCOHaAbHOTO
paccMoTpennsl (pU3MKaMU, HO U IPUBEAY K BCTPEUYHOMY ABVYKEHHIO CO
CTOPOHBI IICUXOAOTOB M Tcuxuarpos. Ilomyaspha peasiyonHas Tpak-
TOBKa ITOHATHUS KBAHTOBOrO cocTosiHMs. «KBaHTOBOR cOCTOsHIE» — Beeraa
€CTh ITpeJcTaBAeHNe 3HAHIS O CCTeMe HeKOTOPOIl APYTOi CUCTeMbI —
HaOa0zareas. IlosTomy pasHble HaOar04aTean MOTYT IIPUIIMCHIBATH
OZHOII U TO K€ CUCTeMe pasHble cocTosaHusL. He cymmecTByeT HeKmx «uic-
TUHHBIX COCTOAHMIT». PeaabHOCTh MOXKeT OBITh Pa3HON A4Sl Pa3HBIX Ha-
6atoaatezeri [6]. daske 0AUH M TOT >Ke 4eA0BeK, HO C Pa3HBIM COCTOSHU-
eM IICUXVKI (BXOASAIIMIL B pas3HbIe IICUXO-MMPBI), TIO-Pa3HOMY BOCTIpU-
HIIMaeT OKPY>KaIOIINII MUP, 4TO U OIIpeJeAsieT ero IoBeeHIe.

Eme B kon1e 50-x roaos XX Beka, Hazal MOAOAON aMepUKaHCKUI
¢usux Xpi0 DBepeTT HpeANpUHsA HOIBITKY cPOPMYyAMPOBaTh HOBYIO
MeTaTeopUIO KBaHTOBOI MeXaHuku. OH yTBep>K4ad, 9TO er0 KOHIIeIIIINS
«COOTHEeCeHHOTO cocTosHIL» (relative state), poan Habaroaateast, moxxer
CTaTh OCHOBOM A4s1 COAVKeHMs KBAaHTOBOM MeXaHMKI ¥ ODILell Teopuu
oTHOocuTeAbHOCTH [4, 5, 8].

Jokrop ¢u3NKo-MaTeMaTI4IeCKIX HayK, CITeI[MaAVICT 110 KBaHTOBOI
ontnke /les BeamamyuoBma Jasnaes 13 Hosocubnpckoro I'ocyaapcet-
BEHHOTO YHIBepcuTeTa, pa3padarrisaer [6, 7] moaeas ¢popmmposans B
cosHaHMM HabAI0AaTeAs! KapTUHEBI OKpY>KaloIero mupa. B neit pasama-
Hble aAbTepHATUBHbIE KApPTUHBI MIPa COOTBETCTBYIOT BeTBAM MyabTu-
Bepca DBEPETTOBCKON MHTEPIIpeTalyM KBaHTOBOM MEXaHMKM, KaXKJoe
3apMKCUPOBAHHOE COOBITHE €CTh OAUH U3 BO3MOXKHBIX Pe3yAbTaToB O4-
HOKpaTHOTO IPUMEHeHIs OIIpe4eAeHHON KBaHTOBOM omepauym. Ha-
6a104aTeAb IIPU HTOM MOXKET BRIOMpATh TaK Ha3bIBaeMoOe PacITyThIBaHe
AAQHHOI KBAHTOBOM OIlepalyi, MeHssI BOCIIPUHUMAaeMBblii HaOop CcOObI-

THUII, XapakTep 1 00BEM BocIpuHyMaeMolt nH(popmamym. Paciyrosa-
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HII€ PacCMaTPMBAETCsA KaK Mpollelypa HEOCO3HAHHOIO «HAlleAMBaHIL»
Hab4104aTeAs! Ha Ty MAM VHYIO TPAKTOBKY I0AydaeMoii MHpOpMAaIIUN.
A.B. ViabynyeBpIM HaliA€HO BDKCTpeMaabHOE pacIlyThlBaHME KBaHTOBOM
oreparyy, Ipu KOTOpoM OOLEM MOPIMK IIOCTYIAIONIell MHpOpMaIun
MIHIMaJEH.

¢ IIpumeHuTeABHO K IIOCAEAOBATEABHOCTSM COOBITHIA, T.€. K MICTO-
pusM, CYIIECTBYIOT ITOAOOHEIE PacIlyThIBAHMA, B TOM 4MCAe U DKCTpe-
MaJAbHOe, KOTOpoe 001ajaeT HeTPUBUAALHBIMU CBOMCTBAMU. DKCTpe-
MaJbHOE pacIlyThIBaHUe MCTOpUIl oOecrieunBaeT HabAIOAATEAID «DKC-
TpeMa/bHble» IIpe/CcKa3aTeAbHble BO3MOXKHOCTH, ITO3BOASIOLIEE IIped-
BUJETh MaKCMMAaAbHO 9P PeKTUBHO XO4 AAHHONM MCTOPUN. DTO TaK Ha3bl-
BaeMasl «KBaHTOBasl IPOTHOCTHMKA», 00YCAOBAEHHAs! «3allelI1eHHBIM pac-
myTeiBaHMeM» (entanglement unraveling), koraa mocaeaoBaTeABHOCTD
BIIeYaTAEHNI, BOCIpUHIMaeMas HabAioJaTeleM IIPU TaKOM PacIlyThl-
BaHUI CTAaHOBUTCSI CBOROOPA3HBIM «Ceifyacy, MMEIOIINM CBOIO BHYTpeH-
HIOIO CTPYKTYpPY, OOpa30BaHHYIO KOHKPETHBIM ITOPAAKOM DAEMEHTapPHBIX
BIIeyaTAeHui B ucropui [7]. IToao0HOe BO3MOXKHO TOABKO IIEHOIT OTKa3a
OT BO3MOXKHOCTM BMeIlIaTeALCTBa B IIPOIeCC BOCIPUATHS A0 3aBepiiie-
HILSL ICTOPUH, OCOOBIM IepesxuBanyeM speMenn. CoCTOSHMSA TICUXUKY,
oOycaoBaeHHble «entanglement unraveling» goaxxuer 00aajaTb cae-
AYIOLUIMMI CBOMCTBAMI. UyBCTBOM aHOMAABHOTO HPEABUACHIS «XO4a
COOBITIIT», HEBO3MOXKHOCTBIO BOAEBOIO BMeIllaTeAbCTBa B ITPOLIeCcC BOC-
MPUATHUS, U3MEHEeHMeM BOCIIpusATH: BpeMmeHH. «Bemue cupp» y JanHa
00a4a10T BCceMi TIepedrCAeHHBIMY CBOMCTBaMIA.

e IIpoGaemy (pu3amuecKoil CYIITHOCTM CO3HAHUS MCCACAYET Beay-
Ui Hay4dHbIA coTpyAHMK Pusraeckoro nuctuTyta M. ILH. JeGesesa
PAH, aoxrop ¢usuko-maremariyecknx Hayk Muxana bopucosia Men-
CKUI1, KOTOPBIA IIPOAOAXKaeT pa3BuBarh cBoIO Pacmmpennyo Konmern-
M0 DBepeTTa, Y Ke IOAyYMBIIYIO B AuTeparype HassaHue «Pacipen-
Hast Konuermst Dseperra-MeHckoro» [7, 9]. B Hell co3HaHue IpsiMo
OTOX/EeCTBASETCS C pa3aeseHrieM KBaHTOBOTO MIPa Ha ero IIPOeKLIUN —
aAbTepHATUBHBIE «KAaccudeckue» peaapHocty. M.b. Menckum npeaaa-
raeTcsl MaTeMarudeckas MOJeab J4s IIpeAcKasbIBaeMoli B paMKax
PKOM criocobHOCTM CO3HAHIS, KOI4a OHO HaXOAWUTCS B peXKMMe CHa,
TpaHca AV MeAUTaIuy, T.e. <Ha rpaHu 6eccoszHarteasHoro»[9, 10], moay-
JaTh MHPOPMAIMIO OTHOCUTEABHO BCeX aAbTePHATUBHBIX KAACCUMIECKIX

peaapHoCTell (9BepeTTOBCKIIX MIPOB) U BHIOMPATh 13 HIX 0AarOIpusIT-
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Hble. /A5 OmMCcaHus HTON CIIOCOOHOCTY BBeJeHA MaTeMaTudeckas orle-
paius1, Ha3BaHHas IocTkoppeknueii [10], xotopas Tak KoppekTupyeT
COCTOsIHIE B HACTOSIee BpeM:s, YTOObI TapaHTUPOBATh OIpe/eleHHbIe
xapakrepuctuku B Oyaymem. Coraacao PKOM, sBoaonms >Xusoi Ma-
TepUM OIpejeAseTcs He TOABKO IMpUYMHAMM, HO U IeAsmu (mpexje
BCEro LieAbi0 BerKMBaHusT). M.b. MeHckuM aaetcst kaaccuguKaryst Kpu-
TepueB, KOTOpble MOTYT MCIIOAB30BaTLCS 445 ITOCTKOPPEKIINM, U COOT-
BETCTBYIOIINX ABAEHIIT B cpepe XXM3HU. PaccMaTpuBaioTcs: Kak MHAWBU-
AyaabHbIe, TaK ¥ KOAAKTUBHbIe KPMTEPUN BKMBAHIA, a TaKKe KpuTe-
puu, obecriednBaoIye OpejeAeHHOe KadeCTBO KU3HM, U Te, KOTOphIe
He MMeIOT OTHOIIIeHM:I K KaueCTBY KM3HI. B pamkax cBoel KOHLIeTIIuu
M.B. MeHcknit OOBsACHAET sIBAEHI CBOOOABI BOAM, CHA, IIPSMOIO BUJe-
HIIS1 ICTUHEI (HaIlpyiMep, HaydHbIe ITPO3peHrtsl KaK IoAydeHre mHQpop-
Manuu 3 Oyaymiero Ha OeccosHaTeabHOM yposHe). Iloaydenme wH-
¢opmarum n3 Oyaymiero Myastusepca B paMKax IocTkoppekiuy M.b.
Menckoro u «KBaHTOBON ITporHocTuku» /1.B. VlapnyeBa MoryT mMHTEp-
IIPEeTHPOBATHCS U KaK OOBACHEHNe «MeXaHI3Ma» «BeIlyX CHOB» [3].

B nocaeanee spems mapagokcaabHbIe CBOVICTBA O@CCO3HATEABHOIO,
CHOBMAEHUII — TPaAMLIMOHHOE II0Je AEATeABHOCTM IICHXOaHaAM3a BCe
Jalle MHTepIIPeTUPYIOT KaK KBaHTOBBIE VAV KBaHTOBOIIOAOOHEIE [2].
VL.B.Aanmaesckuit B cBoeii kuure: «CTpyKTyphl KOAAEKTUBHOIO Oeccos-
HaTeApHOTO. KBaHTOBOIIOAOOHAS COIMaAbHAs PeaAbHOCTDY, 40Ka3hIBaeT,
9TO CTPYKTYPBI KOAAEKTUBHOIO 0eCcO3HaTeAbHOTO IOAYMHSIOTCS KBaH-
TOBOITOAOOHBIM 3aKOHOMepHOCTsM [2]. Aas OObsACHeHus, UX IposiBae-
HUM, B YaCTHOCTH, XOPOIIO ITOAXOAUT MHOTOMUPOBasl MHTePIpeTalys
KBAHTOBOI MEXaHMKM, IIPEACTaBACHMS O «3alleTLAeHHBIX COCTOSHIASIXY.
OO1enssecTHOE ITPOsIBAEHNE OECCO3HATEABHOTO — CHOBMAEHIL, COJep-
KaHMe KOTOPBIX MHOIAA BOCHPMHUMAIOT KaK II0AyJeHMs MHpOpMaIiim
(HarrpyMep, B BHAe «BUAECHWIT») 13 OyAy1ero. Ota nHPOpMAaI MOKeT
OBITh MCTOAKOBaHA Kak IIpopouecTso. Ecan «popodectso» He moaTBep-
>KAaeTcs, TO Jalrie O CHe 3a0BIBalOT, HO O CHAX «COBIBIIIMXCSI» OXOTHO pac-
CKa3bIBAIOT OKPY>KAIOIIIVIM.

JlaHH mycal, 9TO B HAIIIX CHaX <IIOPOBHY» COOBITHII 13 OyAyIIIero
u u3 nporraoro. OH IpuBAeK 4451 OObACHEeHM DTOrO (peHOMeHa Iepeo-
BbIe AOCTVKeHMs (PUBUKM TOTO BpeMEHU — TeOPMIO OTHOCUTeABHOCTH,
noguepkusaa poab Habaiogareast B Hameli peaasHocti. PeHomen «Be-

IIVIX CHOB», COCTOSIHILI KYy>Ke BMACHHOTOY, CBOJICTBaA 6eCCOSHaTeAI)HOFO, B
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Hallle BpeMsI IIBITAIOTCA OOBSACHATH IpYBAedeHIeM ITOHATHUI KBaHTOBOI
Mmexanuky. CoraacHo rumorese M.B. MeHCKOTO O «IIOCTKOPpPEKIIII»,
runorese /1.B. Mapnyesa o cyiecTBOBaHMI» KBAaHTOBOM ITPOTHOCTVIKIL»,
BO3MOXXHO IOAy4deHre MHpopManmym n3 OyAyIiero, B TOM 4icae U3
VMHBIX «KAaCCUMYECKMX peaAbHOCTel» — ITPOeKIINII eAMHOIO KBAaHTOBOTO
Mupa. B koHTekcTe 5THX IpeacTaBAeHMit, MTHPOPMAII, IoAydeHHas U3
OyAyIIiero, HO He M3 «HaIIIei» PeaabHOCTI OKa>KeTCsA AOXKHOIM, a IIOAy-
JeHHas1 113 OyAyIIlero «Hallei» MpoeKIINy KBaHTOBOTO MIpa — ICTUHHOIA.
«HabaoaaTean» Jaxna, Takum 0Opas3oM, IepeMeIaloTcs IO DBepeT-
TOBCKMM MMpaM, BOCHPVMHMMAs M TO, 9TO CAYIMUTCS, U TO, YTO MOXKET
CAYYIUTBCS U Aa>Ke TO, YTO MOTAO OBI IIPOM3ONTH B IIPOIILIOM, HO He IIpO-
nzomiao. VM xoHnennusa JaHHa, ¥ BBIIIEU3A0KEHHOE — IMIIOTE3BI, HO
IIpUBA€YeHNe AAs TIOHMMaHVsI cdepsl Oecco3HaTeABHOIO aIlIapaTa
KBAHTOBOII MeXaHUKI BBITASAUT A0CTAaTOYHO 00OCHOBaHHBIM. CaM ycriex
KkHuT /laHHa CBUAETeALCTBYyeT O TOM, 4TO UM ObL1a 3aTpOHyTa TeMa, Ha-
XOZs11ast OTKAMK B Oecco3zHaTeABHOM MHOTHIX AIOZEIL.

JAxoH JanH, naen KOTOpOro BOIAOILIaAU B CBOEM TBOpYecTse Xop-
xe Ayuc bopxec u Muaopag, ITasud, B cBOMX Ay4IIVX ITPOU3BEACHIAAIX,
HOPUMEeH:s ITOAOXKEHNSI MOAHBIX, HOBBIX B €I0 BpeMs TeOpMIl OTHOCK-
TeABHOCTM U TICMXOaHaAu3a, 10 CYyTU IPeABOCXUTIA MHOTOMMPOBYIO
VHTEePHpeTanui0 KBAHTOBOV MEeXaHUKU (sarromanM, uyto B 1920 roay
KBAaHTOBasI MeXaHIKa B 3aKOHUEHHOM BIiJe He CylnectsoBada). OrmicaH-
HOe UM HoAydeHne uH(popMaluy 13 Oyayiiero HabAAaTe eM COOTBET-
CTBYeT ITOAyJ9eHNIO MHPOPMAaLINI 13 DBEPETTOBCKIIX MIPOB OYAyIIIero.
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BPEMJI B LIM3OTUIINMYECKOM
AVCKYPCE DBEPETTUKUA

Konnenmum, pasBUTHIO KOTOPBIX IOCBSAIIEH STOT TEKCT, MOXKHO
0003HAYUTH KaK DBPUCTIIECKNIE TUIIOTE3Bl. DBPUCTUYECKIIE TUITOTE3bI
He BepuPuUIUPyeMbl U He (paabCPUITMPYeMBl, HO MOTYT BeCTH K I'/M-
IoTe3aM B IIOAHOM Mepe OTBe4YaloIM KPpUTEPUAM aKajeMUdecKoM
Haykn. O I102e3HOCTM U IPaBOMEPHOCTH VX MCIIOAB30BaHIS XOPOIIIO
unanucaa A./. Taros B cBoeit kaure [14].

Y Baguma Ilerposuua Pyanesa — u3secTHOTO 40KTOpa (ra010-
TMYecKNX Hayk, ¢puaocoda, ceMUOTHKa, CBOI, OPUIMHAABHEIA B3IAAA,
Ha IICHXOITaTOAOTUIO, M3A0XKEHHBIN B psige KHUT 1 crareii [15]. B co-
X TeKcTax PyaHeB muImeT, 4To He CyIIecTByeT eAuHON (QpyHAaMeH-
TaABHOI PeaAbHOCTU AAs BCEX TUIIOB AMYHOCTEN U Pa3ANIHBIX IICH-
XIYECKUX PacCTPONICTB, a €CTh KAKOM-TO CMBICAe OOBeKTMBHO CYIIeCT-
BYIOIIJi€ MUPbI-PEaAbHOCTM CaHTBMHIKA, AEIIPECCUMBHOIO 4YeAoBeKa,
mmsouda u T. 4.[15]. YeaoBek ¢ mCUXMIeCKUM PacCTPOVICTBOM «BXO-
AUT» B TOT MAM WHOM IaTOAOTMYECKMUII TICMXMYeCKUII MUp-
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peaAbHOCTD, a peaabHOCTel CTOABKO, CKOABKO IcuxomnaToaoruit. Oco-
Oblil MHTepec ITpeJcTaBAseT MUP IIM3OTUIIMYECKON (roamdoHmye-
CKOJI) AMYHOCTH, TO €CTh AMIHOCTHU, COCTOSIIIEN M3 MO3auKI pa3And-
HBIX XapaKTepOAOTMIeCKIX PasuKaloB — IMKAOUAHOTO, IIN30MAHOTO,
UCTePUYECKOIO U T. A., UMEIOIell «HeCKOABKO AMIHOCTEN B OAHOII».
ITpryem, B IMM3OTUIIYECKOM MUPE Y KaXKAOM «CyOAMIHOCTI» — CBOS
UCTMHA, He COBIIaJaroIas ¢ MCTUHOI APYIOro XapaKTepOA0rnIecKoro
«pajuKaja». B mmsorunmuecknii Mupe Hepeako XUBYT U OOAbHEBIE
IIPUCTYII00OPa3HO-IIPOTPeAMEHTHON IM3oppeHneil BHe IIPUCTYyIIA
0ose3nn. B oramune oT AMCCOIMATUBHEIX PACCTPONCTBE UACHTUPUKA-
1y (paccTporicTBa MHOXKECTBEHHOV AnaHOoCcTH) [12], «cybanmdnocTi»
He CMEHAIOT APYT ApyTa, a PYyHKUIMOHUPYIOT OAHOBPEMEHHO, 4TO U
BeJeT K aHOMaAWsSM MBIIIAEHNS ¥ DMOLIMOHAABHBIX PeakIIMii, DKC-
LIEHTPUYHOMY, C TOUKU 3PeHMsI OKpPY>Kamolux, nosejennio. Ilo ame-
puxaHckon Kaaccupukauym DSM-IV, aaa amaxocTeli ¢ MIM3OTUIN-
9JeCKUM PacCTPONICTBOM XapaKTepHbI HeOObIYHBIe YOeXJAeHWUs MAU
MarmJeckoe MbIIILAeHNe, KOTOphle BAMAIOT Ha IOBeJeHNe U He COOT-
BETCTBYIOT HOPMaM JaHHOI CYOKyABTYpHI (Hampmmep, cyesepus,
HpuUnuckiBaHue cebe CrrocOOHOCTeN K SICHOBUACHMIO, TeAeraTuu AU
«IIIECTOMY 9yBCTBY»).

ITprMmepoM MM30TUIIMYECKOTO AUCKYpca, 1m0 PyaHeBy sBasercs
CIOJKeT pacckasa AKyTarasbl, M3BeCTHOTO Takke 1o ¢puapmy Kypocass
«Pacemon», rage B 0AHOI peaAbHOCTH, B 3aBUCUMOCTH OT HabAI04aTeAs,
PaBHOMPABHO CYIIECTBYIOT TPM BepCuM, TPM OTAMYAIOIIMXCSA Habopa
COOBITMII OAHOTO 1 TOTO 3Ke. «IIpocTo COOBITIA He CYIIecTBYeT — Beerda
AO0AXeH OBITh HaOAI04aTeAb», MIPOMCXOAUT «OHTOAOTM3alus IIparMa-
TUYECKO MHOTO3HaYHOCTI» [15].

ITo Pyanesy, HecomHeH (paxT popMMUPOBaHUS KyABTYPBI XX Beka
110/, MPSAMBIM BAMSHUEM TBOPYECTBA INM3OTUIINYECKUX ANMYHOCTEIL.
On cunraer, 4TO OOABIIIOE YMCAO XYAOXKHMKOB, IHcaTeael, prioco-
(oB, 1ICUX0A0T0B, CTPasaBIINX UMEHHO HTUM PacCTPOICTBOM, OIIpe-
Aeanao KyabrypHoe anno XX seka. llluzodppennst, ¢ aToit TOuku 3pe-
HIA — <IIeHa», KOTOPYIO Ye40BedecTBO I1AaTUT 3a KyAbTypy. Hauboaee
M3BECTHBIE MIM3OTUITNYECKe AnIHOCTU XX Beka — Jxenmc /Zkoric,
Kapa I'ycras IOur, Beaumup Xaebuukos, Ayuc Byniosas, IToas Ce-
3anH, Baagnvmp Masikoscknii, Aoasur Butrenmrerts, ®pann Kadxa,
Uropy Crpasunckmit, Ocun Mangeasmtam, Angpeit IlaaToHos,
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Oxen Vonecko, Aaen Pob-I'puite, Aaexcanap Bseaenckmii, Januna
Xapmc, M. M, Baxtun, O. M. ®perigentepr, Ppeaepux Ilepas, JKak
Aaxan, Pene Marpurr, Caansagop Adaan.

DBpuctuyeckas runoresa Xpio Dseperta [5, 3, 4, 8] o Ppusnye-
CKOM CMBICA€ PeAYKIIUM BOAHOBOI (PYHKITUN B KBAHTOBOM MeXaHMKe
OKa3aaach Ba’KHOII He TOABKO AAs Ppu3uKu (ceryac ee OOBIYHO Ha3hI-
BAalOT MHOTOMMPOBOM MHTEpPHpeTauyelrl KBaHTOBOV — MeXaHMUKMU
(MMI)), o 4eM CBMAETEABCTBYET ee aKTMBHOe OOCy>KJeHue Ipodec-
CMOHa/ZaMM CITyCTSI IIOABeKa I10C/e ee IOSIBAEHIs, HO U B ODIIeKyAb-
TYPHOM acIIeKTe.

IO. A. /JleGeges [8] cumTaet, uTO CaeayeT pa3andaTh ITOHATIA
®BepeTTu3Ma, Kak OAHOIO U3 Pa3jeloB KBaHTOBOM MeXaHWUKMU, pas-
pabaTrIBaoero 00OCHOBAHNUS U CAEACTBUA TUIIOTE3bl DBepeTTa, U
9BEPeTTUKM, KaK ODIIeKyAbTYpHOro (peHOMeHa, 00AacTU AYXOBHOIX
AesITeAbHOCTH, HaIlIpaBAeHHOI Ha OCO3HAHMe U OIMCaHIe MHOTOMM-
pust Kak PyHAaMEHTAaAbHOM XapaKTePUCTUKI ObITHS. DBepeTTU3MOM
3aHMMAIOTCsl PU3UKU-TTPOQPEeCcCHOHaAbl, ONMPasCh HAa CBOU Ipodec-
CHOHAAbHbIE 3HAHUA. DBEPeTTUKA, SABASICH IO CyIIeCTBY I'yMaHU-
TapHOI Bepcuell ®BepeTTu3Ma, UCII0Ab3YyeT CBOuU, 0oaee CyOneKTUB-
Hble, OCHOBAHHBIE B 3HAUMTEABHON Mepe Ha MHTYUIIMM, METOABL
DBepeTTu3M I 9BepeTTUKa He IIPOTUBOCTOAT APYT APYTY, CKOpee OHM
AOIIOAHSIOT U OOOTaIlaloT OAHa APyryio. 1 maremaTuka, U MHTYM-
1St ABASIOTCS X OOIIMM MHCTPyMeHTapueM, IIPOCTO YAeABHBIN Bec
paboTEl, BHIIIOAHSAEMOI C IIOMOIILIO MaTeMaTUYeCKUX M MHTYUTUB-
HBIX KOHCTPYKLMII, B ®BepeTTU3Me U DBepeTTUKe paszaudeH. B xou-
TeKCTe DBepeTTUKU, (puinyeckas pealabHOCTDL IpeacTaBAdeT coOoil
MHOKeCTBO MUPOB, B 9aCTh 13 KOTOPHIX Ye10BeK MOXKeT IIOMacTh I10
BRIOOpY cosHaHuA. Takasi peaabHOCTh HA3BIBAETCSI MYABTHBEPCOM.
(BBIpa>KeHNe «I1apallelbHble MUPBI», IO CyTH, BO MHOIOM COBHaJa-
eT C TepMMHOM «MyAabTusepc»). CaMo co3HaHUe KaXKAO0TO MHAVIBU-
AyyMa — 9TO HPOsBAEHNE B HallleM MUpe» MyAbTUBUAyyMa, CylIe-
CTBYIOIIErO B MyAbTUBepce. MyAbTUBUAYYM — DTO CBA3HAs COBOKYII-
HOCTh (OOBIYHO — Ha OeccO3HaTeABHOM YPOBHE) BCeX IIPOsIBAEHMUIL
«fI» yeaoBeka B BeTBAX MyabTubepca. Mexay mupamn (BeTBAMM
MyAbTUBepca) cyIecTsyeT B3ammogerictsue [12]. Ono mposisasercs
B KaXKAOJ U3 B3aMMOAENCTBYIOINX BETBE B BUAE SIBACHUS CKAEEK,
IIPUMEPOM KOTOPBIX SABASIOTCS O3apeHIs, TBOpYecKue MAeu, IIpea-
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BUAEHUS U T.IL. MyaAbTHUBepC — MUpPO3JaHUe B I1€A0M, KaK COBOKYII-
HOCTb MUPOB € pasHbIMU PU3NIECKUMU 3aKOHAMU ¥ YMCAOM M3Me-
pennit. OZHOV U3 COCTABASIOMINX MYAbTUBEPCYMa SIBASIETCS Ta BCe-
AeHHas (yHUBEpPCyM), B KOTOPOiT MeI obuTaeM [3, 4, 8].

Ecan monsTHe BEeTBAEHUS BETBEN MyAbTUBEpCa SIBASETCS OOIIe-
IIPU3HAHHBIM B DBEPETTU3Me, TO IIOHATHUE CKAeeK, II0 KpaliHell Mepe,
1oka, oTHocuTcs K cepe sBepertnku [8]. [To muenmo I0.A. Jebege-
Ba, U3 paboOTHl DBepeTTa cAeayeT, UTO IIaMsTh SBASIETCI IlapaMeTpoM
BO/AHOBOM QyHKIMM. Haarane maMsatin y BOAHOBOV PYHKIIUM OODsIC-
HsIeT BO3HUKHOBEHIIE «CTpeAbl BpeMeHI» B MyAbTUBEPCe, TaK KaK OHa
SIBASIETCSL CAEACTBUEM BO3pacTaHMsl OoObeMa IIaMsTU IPU  AKOOBIX
B3aMMOAEVICTBIIX. Y Ka’KAO0TrO 9AeKTPOHa, POTOHA, HEMITPUHO IIOSB-
AsIeTCs COOCTBEHHAsI MCTOPMS, IIODTOMY KapTUHA MUPO3JaHMS Kade-
CTBeHHO ycaoxHseTcs [9]. B Toxxe Bpems, B Ka’K40M DBEpeTTOBCKOM
MUpe BO3MOSKHBI CBOM, OTAMYHBIE OT APYIVX CBOVICTBA IIPOCTPaHCTBA-
BpEeMeHIL.

Coraacno «pacmpenHoi» sepcun KoHnemun Opeperra (PK9),
pa3paboTaHHON AOKTOPOM (PU3MKO-MaTeMaTUIeCKUX HayK, BeAYIIIM
Hay4IHBIM COTpyAHMKOM Pusraeckoro macruryTa uM. I1L.H. /Jebesesa
PAH M.B. Menckuwm [10,11], cosHaHMe (a MMEHHO, TAyOMHHbIE CAOU
€r0, «KOpeHb CO3HAHMSI», IPUCYLIUe BCEM >KMBBIM CHCTEMaM) eCTb
¢yHKIIMA BEIOOpa OAHON M3 MHOXKECTBa albTepHATMBHBIX KaAaccude-
CKMX PeaabHOCTeN — HPOeKINI e4MHOro KBaHTOBOro Mupa. boaee To-
o, OlpeAeleHNe CO3HAHUS KaK pasdeleHNs albTepHATUB, 110 MeH-
CKOMY, BO3MOJXKHO, €CTh I OllpeAeleHNe XXI3HU B caMOM OOIIeM II0-
HUMaHUM DTOTO CAOBa. BO3HNMKAaeT «KBAHTOBOE PacCAOEHIe» CO3Ha-
HIA, TaK 4TO AI000V MHAVBUAYAABHBII HaOAIOAaTeAb BOCIIPYHNMAET
AVIOB OAHY KAACCUYECKYIO KapTUHY Mupa (IIpOeKIIUIO0 eAHOTO KBaH-
TOBOIO MMpa) U3 BceX BO3MOXKHBIX. CITOCOOHOCTB BOCIPUHATH VH-
¢opMario 13 «apyroit peaabHOCTI» KBAaHTOBOTO MUpa, (B TOM 4ucae
MHTYNLIMY, MeTadU3UUecKie 1 HaydHble O3apeHusI) 110 MeHCKoMy,
AEXUT «Ha IpaHNIle CO3HAHW», «Ha IpaHM OeccosHaTeabHOro». OH
CuNTaeT, YTO J0Ka3aTeAbCTBa TaKOV KapTUHBI MUpa MOXKHO HaliT! Ha
OCHOBaHMUM HabAI0AeHNs 3a pabOTOI CO3HAHMSL.

Aokrop $U3NKO-MaTeMaTUIeCKX HayK, CIIeNaAVCT II0 KBaHTO-
soit onruke /1.B. Mapnues us Hosocubupckoro I'ocyaapcrseHHOro
YHuBsepcurera, paspabaThiBaeT IIpeJJ0XKeHHyI0 UM paHee [6, 7] mMo-
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Aeab GOPMUPOBaHM: B CO3HAHMM HaDAI0AaTeAs KapTUHBI OKpY>Kalo-
mero mupa. B Hell pasanynblie aabTepHaTUBHBIE KaPTUHBI MIPa COOT-
BETCTBYIOT BeTBAM MyabTusepca (rpaHsM «kpucraaia MeHCKOTO»)
9BEPeTTOBCKON MHTepIIpeTaliy KBaHTOBOM MexaHuku. CoraacHo mo-
Aeau, Kaxaoe 3apUKCHPOBAaHHOE COOBITIE €CTh OAUH U3 BO3MOXKHBIX
pe3yAbTaToB OAHOKPATHOTO IIPUMEHeHIs ONpeAeAeHHON KBaHTOBOIA
onepanuyu. Habaro4aTeasb mpu 9TOM MOXKeT BRIOMpAaTh Tak Ha3bIBae-
MOe pacIyThIBaHMEe AAHHOV KBAHTOBOM OIepaly, MEHss BOCIIPUHI-
MaeMbIli Habop cOOBITHUII, XapaKTep M O0BbEM BOCIPUHMMAEMON MH-
¢opmanym, yTO JOIyCKaeT aHAAMU3 B PaMKaxX DAeMeHTapHOI Teopuu
undopmanun. PacryTeiBanue paccMaTpmBaeTcs Kak Ipoliegypa He-
OCO3HAHHOTO «HalleAMBaHUsI» HabAIO4aTeAsl HAa Ty MAU MHYIO TPakK-
TOBKY I10Ay4aeMOl MH(pOpMaLN.

Coaep>xkanne 1 o0beM BOCHPMHMMAEMOI 1 3allOMIMHAaeMOl Ha-
6a104aTeaeM MHQOPMAIIVI 3aBUCKT U OT €r0o CTPYKTYPHI (ero Gpuano-
AOTUM B IIMPOKOM CMBICA€ DTOTO CA0Ba), U OT MCIIOAB3YeMOTO PacIy-
TeiBaHusA. [IpyMeHnTeAbHO K I10CAe40BaTeAbHOCTSIM COOBITHIA, T.€. K
UCTOPUSM, CYIIECTBYIOT aHaAOIMYHbIe PACITyThIBAHIS, B TOM YMCAE U
DKCTpeMaabHOe, KOTOpoe 004ajaeT HeTPUBMAALHBIMU CBOVCTBAMIL
DKcTpemMaabHOe PacIyThIBaHMEe UCTOPUII oDecreumBaeT Habaloaare-
A0 «DKCTpeMaAbHbIe» IMpeACKa3aTeJbHble BO3MOXKHOCTH, ITO3BOASIO-
Ijee IpeABUAETh MaKCUMMaAbHO 9(P(PEKTUBHO XOJ AAaHHOM MCTOPUIML.
DTO Tak HasblBaeMasl «KBaHTOBas IIPOTHOCTUKAY», OOYCAOBAEHHAs «3a-
LIeIIIeHHBIM pacIlyThiBaHueM» (entanglement unraveling), xoraa mo-
CAe/0BaTeAbLHOCTh BIIEYaTAEHMI, BOCIpUHUMaeMas HabaAogaTeseMm
IIpY TaKOM pacIyTBIBAHMM CTAHOBUTCS CBOEOOPA3HBIM —«ceifdac»,
MMEIOLIUM CBOIO BHYTPEHHIOIO CTPYKTYpPYy, OOpa3OBaHHYIO KOHKpeT-
HBIM ITOPsIAKOM 91eMeHTapHBIX BredaTaeHnii B ucropun [7]. IToao6-
HOE BO3MO>KHO TOABKO ITIEHOM OTKa3a OT BO3MOKHOCTY BMeIIaTeALCT-
Ba B IPOLIECC BOCHPUATUS AO 3aBepIleHNs] UCTOPUU, OCOOBIM Iepe-
’KMBaHueM BpemeHn. Bormpoc o peaamsyeMocTu Takux SKCTpeMaab-
HBIX pacIyTeiBanni, 1o /1.B. ViapnyeBy, ocTaeTcst OTKPBITHIM.

Wrak, cocTossHMS IICHMXMKH, o6yCAOBAeHHme «entanglement un-
raveling» aoaxuel 06aajaTh CAeAYIONIMMI CBOCTBAMI. YyBCTBOM
aHOMAaAbHOIO IIPEeABUACHUS «XOAa COOBITUIT», HEBO3MOXKHOCTBLIO BO-
A€BOTO BMeIllaTeAbCTBA B ITPOLIECC BOCIIPUATHS, M3MEHEeHMeM BOC-
IPUATHSI BpeMeHU, YTO IIPaKTHUUeCcKM COBIIa4aeT CO «CIIOCOOHOCTHIO K
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SICHOBUAEHUIO, TeAeMaTuM MAU «IIeCTOMY JyBCTBY», «MarmueckoMy
MBIILAEHAIO» TP MM30TUIIMYIECKOM PacCTPOICTBe.

Vabpnues mpuaepXuBaeTcs PeAsIMOHHON TPaKTOBKU ITOHSATHS
KBAHTOBOTO cOcTOsiHMA. «KBaHTOBOE COCTOsIHME» — BCeTAa ecTh Ipea-
CTaBJeHIe 3HaHMs O CCTeMe HEKOTOPOIl APYTO CUCTeMHI — HabAIO-
Aateas. [TosTomy pasHble HabAlOAaTeAM MOTYT IIPUIINCHIBATD OAHOM
U TOM K€ CUCTeMe pa3Hble COCTOsHMS. He cylmecTsyeT HeKuX «uCTuH-
HBIX COCTOSIHUIT». PeasbHOCTh MOXeT OBITH pa3sHOM A4 Pa3HBIX Ha-
baroaateaei [6].

Jaxe o4MH U TOT >Xe YeA0BeK, HO C Pa3HBIM COCTOSTHMEM IICHIXVKU
(BXOAAIIINII B pa3HBIe TICHIXOIIATOAOTIYECKI e MV PHI) TT0-PasHOMY BOCITPH-
HIMaeT OKPY>KAIOIIii MUp, YTO OIIpeJeAsieT ero robejeHne. A HaxoAs-
I1ecs: PSAOM AIOAM C Pa3HbIM PacIyThIBAHMEM BOCIIPMHIMAIOT Pa3HbIA
Habop coObrmit. OHM OOBLEKTUBHO, (PUBMUIECKU HAXOAATCS B PA3HBIX MIU-
pax, 3a4acTyiO C Pa3HBIMM CBOVCTBaMM ITPOCTpaHCTBa-BpeMeHH, (BCITOM-
HIIM TPaKTOBKY Bagrvom Pyanessiv cioskera «PaceMon»).

EcTh MOIBITKM MCIIOAB30BATh AAs OMMCAHMS IOAOOHBIX (peHOMe-
HOB TTOHsATIE BUPTyaAbHOI peaasHocTn (BP) [13]. BuptyaanHsie peaan-
Hoctu (BP) onpeseasior 0OBIMHO KaK MCKYCCTBEHHBIE MIMPEI, CO3JaBae-
MBle KOMIIBIOTEepHOI cuctemoil. B BP peaapno paboraior oOpaTHbIe
CBSA3M OT HEPeaAbHBIX, CYIIeCTBYIOIINX AUIIL B MaTeMaTIecKoM IIpo-
CTPaHCTBe KOMIIBIOTepa MHUMBIX OOBekroB. lHoe mnonmmanme BP
BKAIOYAeT U PeaAbHOCTH, POXKAEHHBIE IICUXUKON Jea0Beka Oe3 IIoMo-
1Y TeXHUKM, PeaAbHOCTH IICUXUYECKUX PacCTPONICTB, AOMyCKaeT O0b-
©KTMBHOCTb MX CyIeCTBOBaHy:. D1 BP MOryT umMeTs B OCHOBe «mapaa-
Ae/bHbIe MUPLD 9BepeTTu3Ma. IIpaBomepeHn BOIpOC: KaKMMU CBOJICT-
BaMI MOXeT 004ajaTh IIPOCTPAHCTBO-BpeMsI STUX DBEPeTTUIECKIX pe-
aAbHOCTe! (OHM JKe IICHXOIIaToAoTIdeckue Mupsl B. Pyanesa).

PaccMOTpUM B 9TOM KOHTEKCTe OAHO M3 OCHOBHBIX (M ITPOCTBIX
AAs TIOHMMaHUsA U aHaan3a) appexTusHbIX paccTporicts — MAIT (ma-
HI1aKaAbHO-AEIIPeCCUBHBIN IICHX03, OunoaspHoe adp@eKkTuBHOe pac-
crporictso o MKB-10) [1, 16, 17], — 3aboaeBaHue, IIpoTeKalollee B
(opme genpeccMBHBIX U MaHMaKaAbHBIX (a3, pa3AeAeHHBIX COCTOs-
HUAMM C IIOAHBIM MCYE3HOBEHUEM IICUXUJIEeCKUX PacCTpoiicTs. Je-
mpeccyBHbIe (aspl OBIBAIOT Yallle ¥, B OOABIINHCTBE CAYJaes, AAATCS
AOAbIlle MaHMaKaAbHBIX. Turmynas gerpeccusHas pasa, TOCKAMUBAs
Aeripeccus, BKAIOYaeT Tpualy CUMIITOMOB 3HAMEHMUTOIO IICHXMaTpa
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Kapaa ‘Icniepca: 1) moHmkeHHOe HacTpoeHMe, 2) 3aTOPMO>KeHHOCTD,
3aMea/eHNe MHTeAAeKTyaAbHBIX IIPOIIeCCOB, 3) 3aTOPMOXKEHHOCTD,
3aMea/eHNe ABUTaTeAbHON aKTUBHOCTHU, BILAOTh AO IOAHON 00e3-
ABVDKeHHOCTH (cTymopa). Ilpu aempeccun cTpajaeT Bech OpTaHM3M.
Boabnele BrIrAsiaaT mocrapesmmmu. Paccrpausaercs coH, ocaabesaer
II0A0BOe BA€UeHNe, TepseTCsl allleTUT, Y JKeHIIMH HapyllaeTcs MeH-
CTpya/AbHBINI LIMKA. Bpems BocrpmHmMMaercsa 3amedaeHHBIM. Tpuaga
Jlcniepca A4 TUIIMYHOM MaHMaKaAbHOM (1)&13};1, «COAHEYHOII» MaHUU,
BKAIOYaeT: 1) IOBEBIIIEHHOe HacTpoeHue, 2) MHTeAAeKTyaAbHYIO BO3-
Oy>XAEeHHOCTb, YCKOpPeHMEe MHTeAAeKTYyaAbHOW AeATeABHOCTH, AO CO-
CTOSIHUS «CKauKW MAei», 3) ABUraTeAbHYIO BO30Y>KAEHHOCTD, yCKOpe-
HIUe ABVDKeHUI. BoaAbHEBIE BHITASAST IOMOAOAEBIIMMIU, OTMEYaeTcs
0COOBINT ToAbeM (PU3MIeCKNX U AymIeBHBIX cua. OHM MHOTO, C ame-
TUTOM AT, OTMeYaeTCs MOBHIIIeHHasT CeKCyaAbHOCTh. VM KaxkeTcs,
4TO BpeM:I TeueT upe3BbrdariHo Opicrpo [1,16,17].

Baxxuple pesyapTarn 4a40 usydenue y 60abHpix MAIL aanrtean-
HOCTU «UHAUBUAYAAbHOI» MMHYTHl M IICUXOAOTMYECKOTO BO3pacTa
(TIB) [2, 16]. «/MHAMBUAYaABHASI» MUHYTa — CYyOBEKTUBHAs OLleHKA MH-
TepBasa BpeMenu B 60 ceKkyna, KOTopas B cAydae AEMpPecCUBHOTO pac-
CTPOIICTBA YaCTO «YKOpadMBaeTcs» A0 yposH:A, 0au3koro K 30 cexkyH-
AaM, a B cAyyae MaHUU — OOBIYHO 3aMeTHO IrpepbimaeT 60 cexyHa.
Ornpegesenue A4AUTEABHOCTU «UHAUBUAYAABHOV» MUHYTHI — IICUXO-
(¢usnosornyeckas MeToamKa, KOTOpas OTpakaeT COBOKYITHOCTb O1O-
AOTMYECKMX PUTMOB, OPTaHM3aI[1I0 O110A0TMYeCKOTO BpeMeHH.

B xoge onpegeaenns I1B mpoBoanTcs onieHMBaHNe 4eA10BeKOM 5-
A€THUX VHTEPBAAOB CBOEN JKV3HM IIO CTEIeHU HaCHIEeHHOCTU 3Ha-
gMBEIMM  cOOBITUsAMEU (1m0 10-GaabHOl IIKase), MpeAIToAaraeMoro
BO3pacTa MpPOJAOAXKUTEeABHOCTU CBOeN XU3HU. Jasee omnpeaeasercs
CTeTleHb peaau3anuyl BpeMeHM XU3HU (peaar3OBaHHOCTD IICHXO0A0-
TYeCKOTO BpeMeHM), pacCuuThBaeMas KaK COOTHOIIeHMe CyMMap-
HOI1, BBIPaXKEHHOI B 0asd4aX CTeNeHM HaCHIIEHHOCTU COOBITUAMU
IIPOKUTON XXU3HU K OXMAAEMON AMYHOCTLIO CTeIIeHM HAaCBIIIeHHO-
CTU COOBITUAMU XM3HHU B 11€A0M, TaKKe BhIpaskeHHON B Oaaaax; I1B
paccunThIBAeTCs KaK OXIMAaeMas IIPOAOAXKUTeABHOCTb XKU3HU, OITpe-
Ae/eHHas caMUM IallMeHTOM, YMHOXEeHHas Ha peaAM30BaHHOCTD
IICHXOAOTMYECKOTO BpeMeHM. B paMkax mpuumHHO-I1eA€BOli KOHIIer-
1y rcuxoaormdeckoro spemenn E.V. Toaosaxm n A.A. Kponnxa [2],
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IICUXO0A0TIeCKOoe IIPOIILA0e ONpPeAeAseTCs] COBOKYITHOCTBIO TaK Ha3bl-
BaeMbIX PeaAu30BaHHLIX CBs3€ll, KOTOPhIe COeAMHSIOT MeXay coDoit
COOBITUSI XPOHOAOTMYECKOro mporiraoro. Ilcumxoaoruueckoe HacTos-
Imee BKAIOYaeT B ceOsl aKTyaAbHBIE CBSI3U, T.e. Te CBA3M, peaaAur3aliyis
KOTOPHIX y>Ke HauaJach, HO ellle He 3aBeplInaach, I KOTOpbIe coelu-
HSAIOT MeXAy CODOI CODBITIS XPOHOAOIMIECKOTO IIPOIILAOTO, C OAHOMI
cTopoHsl, 1 Oyaymiero — ¢ apyroii. Ilcuxoaornmyeckoe Oyayiee amd-
HOCTM COCTaBASIOT ITOTEHIIMAAbHbIE CBSA3M, Peaan3alusi KOTOPBIX elle
He Hadaaack, IIOCKOABKY OHU COeAVHSIOT MeXay coDoil IpeArioda-
raeMble COOBITUS XpOHOAOTMYecKoro Oyaymero. Ilpu apdexrnsabIX
PacCTpOMCTBAX MCKaXKaeTCsl AMIHOCTHO-TICMXO0AOTMYeCKU-BpeMeHHas
OpTaHM3aIusl MHAUBUAYAABHOTO XU3HEHHOTO IIyTH, CTPYKTYpa IICK-
XOA0TMYeCKOTO BpeMeHM AMYHOCTIA.

IIpu pempeccuy 1oxasaTeab IICHMXOAOTMYECKOrO BO3pacTa BO3-
pacraet, B cpeaHeM, Ha 7,2 T04a, a IpX MaHUM — cHIKaercs. To ecth
IpU Jenpeccuy IPOUCXOAUT oOpaTuMoOe yBeandeHue IICUX0A0Trude-
cxoro BospacTta (I1B) — «rtoctapenne», a mpu mMannu — cayokenne 1B,
«oMoa0xeHue» [16].

ITopaskaer, kak MeHsAeTcs yeaosek pu cmeHe ¢pas MAIL Bemo-
MUHaeTCs: DOABHOM, Y KOTOPOTO 3a CYTKU JeIlpeccusi CMeHuAach Ha
MaHUIO. VICHIBITBIBAs TOCKY, OH TUXUM TOAO0COM PacCKasblBal O TOM,
4TO C AETCTBA IIPMHOCUA «BCEM» HecuacThe, BUHOBAT B CMEPTU POAU-
Teaell, TAXKeA0M IOAOXKEHU!U 3aB0Ja, Ha KOTOPOM paboTaa MHXKeHe-
pom. Ha apyroii geHb, B COCTOSHMM MaHWUM, OH OILIYTUA HeObIBAaABIi
npuans cua. I'poMoraacHo pacckasbiBad O TOM, YTO C A@TCTBA BBI3BI-
Ba/ BOCTOPT OKPY>KaIOLIMX CBOMMIU yCIlexaMi B yuebe U criopTe, «Kak
HUKTO» 3a00TMACSI O CBOMX POAUTEASX, a 3aBOJ IIPOJOA’KaeT pado-
TaTh TOABKO D1arogapst €ro u300peTeHIsIM.

B cayuasax cmensr ¢paz MAII (aerpeccun Ha MaHMIO MAM HaoDO-
POT) MPONCXOANUT M3MeHeHNe CBOICTB BpeMeHn BP (ricuxoraToaormye-
cKoro Mmpa) 6o04pHOroO: 1)obpaTrMoe M3MeHeHNe CKOPOCTU BpeMeHI,
9TO ¥ IPOSBASETC B M3MEHEeHUM AAUTEABHOCTU <UHAMUBUAYaALHO»
MUHYTHI, u3MeHeHue 1B, Berpakaroreecst B 00paTMOM <IIOCTapeHII»
- «OMOJOXEHUI», 9TO SBASIeTCS CAeACTBUEM TpaHC(pOpMaIuy BCero
MHAVUBUAYaABHOIO >KM3HEHHOTO ITyTU AMYHOCTH B AaHHOM BP. Ilcuxo-
I1aTOAOTMYeCKUe MUPBI JAerpeccuy 004a4aioT OOAbIIeil yCTONIMBO-
CTBIO, YeM HIPY MaHWM, YTO IIPOSABASETCA B OOABILIEN AAUTEABHOCTU 1

84



9JacTOTe BO3HMKHOBEHISI DTUX MaTOAOTMYECKMX COCTOsHMIL. Passutue
MaHII UAU ACTIPeCCUI COIPOBOXAAETCsl HeaJeKBaTHBIM, HEMOTUBUPO-
BaHHBIM I3MeHeHNEeM ITOBeAeHIs B MAPEe PeaabHOM.

B KOHTeKcTe peAsIMOHHON TPAaKTOBKM ITOHSTIS KBAaHTOBOIO CO-
CTOstHUs, «pacoyTeiBanus» /.B. Vlapudesa, mnpegcrasaenmit M.b.
MeHcKoOro 0 npupoge Hay4YHONM MHTYULIMI, HAYYHBIX OTKPOBEHMIL KaK
noaydeHns mHQpOpMaIMM U3 UHBIX BeTBeil MyabTusepca (rpaneit
«KpucTaaia MeHCKOTO») IO-HOBOMY BUAWTCS POAb IMIM30TUIIIIECKO-
ro AMcKypca (OCHOBBEI KyAbTypHI XX Beka 110 Baaumy Pyanesy) u amd-
HOCTei1, Jyepe3 Oecco3HaTeAbHOE KOTOPBIX B HAIll MUP BOIILAA DTa MH-
¢popmams. Muorne mncmuxomaToaorudeckue (peHOMEHB I10AYJaioT
cBOe OOBsCHeHNEe B paMKaX Pa3BUTHSI KOHLEIIINN DBePeTTUKHU, a aH-
caM0AM pa3ANIHBIX IICUXOMATOAOTMYECKUX MUPOB, B KOTOPBIE MOXKET
«BXOAUTD» 4eA0BEK, XKAYT AAABHENIIEro MCCAeAOBAHMSI CBOMX Bpe-
MEHHBIX CBOVICTB.
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HEAOKAABHOCTDb BO BPEMEHU
B IIPO3E MIN/A0OPAAA ITABNTYA

Munaopag Ilasua — cepOckmii Mpo3ank U MHODT, UCTOPUK cepO-
ckoit auteparyper XVII-XIX Bexos poamacsa 15 oxrsaops 1929 roaa B
bearpage. Jo 1984 rosa on «mpeOniBaa B Oe3BecTHOCTI». Muposoe
NpuU3HaHUE eMy HpuHecAa IyOauKaius «Xa3apcKoro cAoBaps», po-
Mana-aekcukona B 100 000 caos [7, 9].

Ilo motmBaM «Xa3apckOro caOBaps», HaubOOJAee U3BECTHOTO U
LIEHMOIO 4YMTaTeAeM «HeAMHEIHOTO M MHTePaKTUBHOIO» IIPOU3Be-
Aenn I1aBrda ObLa HamcaH crieHapwii 1 rtoctasaeH B0 MXATe criek-
Takab «Beunocts u ogun aenp». KoHuennus BpemeHm y Xasap, IO
ITaBnuy, TecHO cBsA3aHa ¢ MX KOHLenUuel cHopuAeHus. Ilo MueHnIO
uspectHoro ¢uaocoda Bagmma Ilerposuua Pyanesa, sa BanmsHMEM
Bopxeca na texctnl IlaBuda npocaexxusaiorcs uaen o BpeMenu J>xo-
Ha JanHa [2, 9]. Cama xe ngest, KOTOpyIo peaansosaa Ilasud, — orm-

CaTh BBEIMBINLAEHHBIN MUp B (l)OpMe CcA0Bap:s AN DHUOVKAOIIeANN, C
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UCIIOAB30BAHMEM CUCTEMBI IePEeKPeCTHBIX CCBHIAOK, HNPUHAAAEKAT
X./1. bopxecy (pacckas «Taén, Yx6ap, Orbis Tertius») [9].

B nenTpe «poMaHa-A1eKCMKOHa» CTaTbM, ITOCBSIIEHHBIE OOCY>KAe-
HMIO TaK Ha3bIBaeMOIl Xa3apCKoy ItoaeMuku KoHija IX Beka, xorga
Xa3apCKOMy KaraHy IPUCHUACS COH, KOTOPBIN OH paclieHIA B KayecT-
Be 3HaMeHILsI O HeOOXOAMMOCTU

IpUHATL HOBYIO peanrmio. C 11e4apio BHIOOpa Bephl KaraH 110cAal
3a IpeACTaBUTEAAMI TPeX BeAMKIX PeANTUIT TOTO BpeMeHI: XPUCTU-
aHCKMM CBsIIeHHNKOM — 910 6511 Kupnaa (Koncrantun Coaynckuii),
OAVH U3 co3jgaTelel CAaBSHCKON a36y1<1/1, MICAAMCKIM ITPOIIOBEAHI-
KoM M paBBHOM. CA0Baph COCTOUT MX TpeX KHUT: KpacHOM, 3€e1€HOII
U XKeATON. B HMX, COOTBETCTBEHHO, COOpaHbI XPUCTMAHCKIE, MICAaM-
CKIe U UYyAeNCKME VICTOUHMKM O NPUHATUM Xa3apaMM HOBOM Bepbl,
OpuyeM XpUCTUAHCKas Bepcus cAOBapsl ONMCBIBaeT NPMHATHE Xa3a-
pamMu XpUCTUaHCTBa, MCAaMCKasl — ICAaMa, a eBpelickas — nyJansma.

DTO — TUIIEPTEKCT, TO eCcTh B HeM pa3paboTaHHasl CrCTeMa CChI-
0K, a B IIPeANCAOBUHA aBTOP yKa3blBaeT, YTO YMTaTh CAOBapbh MOXKHO
KaK YyTO4HO — II0APs14, OT KOHIIA K HaJaaly, II0 AMaroHaau 1 Bpasopoc.
«/I3aaTeas ... TOAHOCTLIO OTAaeT ceOe OT4eT, 4TO ... MaTepnaasl XVII
BeKa HeAOCTOBEpPHBI, OHM B MaKCUMaAbHON CTeIleH) IIOCTPOEHhI Ha
JAeTeHAax, IpeJCTaBAsIOT coOOI HeYTO Bpoae Opeja BO CHe U OITyTaHBI
ceTAMU 3a0Ay>KAEHUI pa3ANMIHON AaBHOCTI». OMICAHDI TPY SIIOXM U
TPU LEeHTpaAbHBIX COOBITIL: KOHel X Beka — «xazapcKas IOAeMIKa»;
XVII Bex — uctopnsa kupa Appama bpankosuya u ero cmept; XX BeK
— COOBITHSA LIapbIPascKoll KOHpepeHIHU O Xazapax B 1982 roay, css-
3aHHEIe C YOUIICTBOM ITOCAeAHVX CBUAETeAel, COCTaBUTe el I PeKOH-
CTPYKTOPOB «Xa3apCKOro CA0BapsI».

Coszganne caoBapsi MBICAMAOCH Xa3apaMM KaK BOCCO3JaHUe He
ucTopym caMmoro Hapoaa (mo muenuio B.I1. Pyanesa, ncropun y xasap
B CTPOTOM CMEICA€e OBITh He MOXKeT B CMAy OCOOEHHOCTel YCTPOIICTBa
BpeMeH! B UX KapTHHe MUpa), a BOCCO34aHue IepBoueaoBeka, Ajama
Kaamona. Ilpn sToM Xazaphl paccy>kdaan cAeAyiommM odpasom: «B
Je/10Be9eCKIX CHaX ... BUAeAN OYKBHL, ... IIBITAAMCh HATH B HUX IIpa-
Je/0BeKa, IIpeseqHoro Agama Kaamona, KOTOpbIlt ObL1 My>KIMHOI U

>keHmuHon [7, 9]. OHu cunraan, 4To Ka’K40My 4eA0BeKy IIpUHaAle-
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SKUT TI0 0AHOM OykBe aadasuTa, mpuyeM, KaxkJas u3 Oyks IpeacTas-
AsteT coboit yactuily Teaa Agama Kagmona Ha 3emae. B geaosevecknx
Ke CHaX 9TV OyKBBHI OKMBAIOT ¥ KOMOMHMPYIOTCA B Teae Agama. Cob-
paHHBI U3 DTUX OyKB CAOBaph, AOAKEH, KaK TOBOPMAM Xa3apcCKie
AOBIIBI CHOB, SIBUTH Ted0 Azama KagMoHa. «...Ka’KABIil 9e10BeK XOTs
OBI Ha OAHO MTHOBEHMe CBOell >KM3HN MpeBpaliaeTcsa B yacTuny Aga-
Ma. Ecam Bce 911 MraoseHme codoparth BMeCTe, ITOAYIUTCS TeA0 Ajama
Ha 3emJe, HO He B popme, a BO BpemeHu. ...OrpomHoe Teao Agama
A€XNT He B IIPOCTPAHCTBE, a BO BpeMeHN. ... He Toabpko OTzeapHEIE
>KM3HH, HO Bce OyAyIIue U IIPOIILAbIe BpeMeHa, Bce pydeliK/ BeYHOCTI
y>Xe MPUCYTCTBYIOT 34eCh, padbeAMHEeHHble Ha KpOIIeYHble KyCOYKII,
IoAeAeHHbIe MeXKAY AIOABMM U X CHAMM... BOKPYT Hac HeT TaKO sIBU
APYTOIO 4eA0BeKa, KOTOpasl He CHIAACh ObI HBIHEIITHe) HOYbIO KOMY-
TO TpeTbeMy, 3aTepPsIHHOMY cpeAn AI0ACKOro Mop:s. M a1000i1 coH Ka-
>KA0TO Ye/l0BeKa BOILAOIAeTCs KaK 4bsA-TO 4y>Kas sABb. ...Ecam Ob
3HATh TOYHO, KyJa JAaabllle IONAeT TBOs >KM3Hb, MOXHO OBLIO OBI
DTOII >Ke HOYBIO HAalTU TOTO, C KeM y>Ke IIPOVCXOAAT BCe TBOU OyAy-
mye AHU M HOYM... Bpems, KoTopoe y>Ke MCT€KAO B OJHOM IOpoJe, B
APYTOM TOABKO Ha4uMHAETCs, TaK 4YTO Yel10BeK MOXKET, ITyTeIecTBY:
MeXAy 9TMMM TOpOJaMyi, COBepIaTh ABVKEHNIE BO BpeMeH! BIIepe],
u Hasaa. B ogHOM ropoge-camile OH MOKeT BCTPETUTH KMBYIO >KeH-
NHY, KOTOpas B APYIOM ropoJge-caMKe y>Ke MepTBa, M HaoOOpOT...
KOTAa MBI BKAIO9aeMcs B Tea0 AjaMa, MBI ¥ caMM CTaHOBMMCSI IIpO-
BUALIaMI ¥ OTYaCTU COOCTBEHHMKaMM CBoero OyAytero» [9].
LleHTpaAbHBIA SIIM304 CAOBaps CBs3aH ¢ KMpoMm bpankoBuyem,
IOcydpom Macyan n Camysaem Kosnom. Kup Bpankosnu u esperi-
cedapa Koo cobmpaan csegenms o «XazapCKOM caoBape», YTOOBI
BoccosaaTth Agama Kagmona. AspaM bpaHkoBMY KaKAbI A4eHb BUAeA
BO cHe (OH cmaa gHeM 1 604pcTsoBaa Houblo) Camysas KosHa, koTo-
PBIIT B CBOIO OYepeAb, 4YyBCTBOBAA, YTO OH KOMY-TO CHUTCA. Tpernit u3
cobupareaeit caosaps, FOcyd Macyan, Hayunacs xazapcKOMy UCKYC-
CTBy IIOITaJaHMs B Iy>KMe CHBI, IIOCTYINA Ha CAY>KO0y K bpankosuay u
CTaa BUAETh BO cHe ero cHbl — 1 Camysaa Kosna B Hux. KosH cayxna
IIepeBOAYNKOM B TYPeLIKOM OTpsJde, KOTOPBII Hallad Ha ABpama

BpaHKOBI/I‘Ia 1 ero cAyr. BpaHKOBI/I‘I ObLA 3aKOA0T BO CHE KOITb€M Ha
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€ero raasax, nocae 9ero KosH «smaa B olienieHeHye» U TaK 13 HEroO U He
ppimrea. IOcyd Macyan BRIIPOCHA y TYPeIiKOro HaIliu AeHb SKU3HI,
9TOOBI YBUAETD BO cHe, Kak KosHy Oyaer cHuthbcs cmepTs bpankosnya.
To, uro oH yBUA€A, OBLIO TaK y>KaCHO, YTO 3a BpeMsi CHa OH I1oce/el U
€ro ycwl cTaau THouThcA. KosHy HekoTOpoe Bpems CHMAACh CMEPThb
kupa. ITocae Toro, kak bpaHkosmu B ero cHe ymep B TpeTuii pas
«...con KosHa okaszaacst IycThIM, Kak Ilepecoxiiee pycao pexn. Ha-
CTaa0 BpeMs IpoOyXkAeHns... B aTor mur KosH mpocuyacs B cBoeit
cMepTH, u nepea Macyan ncuesan Bce Iy Tu».

Onmcanne cocrosHMs «onerneHenns» KosHa, Bo BpeMs KOTOPOTro
OH BUJAeA IPUIYAAMBYIO KapTHMHY Tpex cMmeprell bpankosudya (BO
BpeMs MepBOM CMePTU B HEro BOH3aA0Ch «4TO-TO BpOJe CTpea, HO
IIpoLIecC TeK B OOpaTHOM HaIllpaBAeHUM: OT Ka’KAOM CTpeAbl OH CHa-
JaJa 4YyBCTBOBAaA paHy, 3aTeM YKOJA, IOTOM 00Ab IIpeKpalrajacs,
CABIIIIAACSI B BO3AyXe CBICT, U, HaKOHell, 3BeHeJla TeTHBa, OTIIyCKas
cTpeay» [7], mopasuTeABHO COBIIaJaeT C OIMCaHNEM B AUTepaType 1o
rcuxuaTpum oHeliponaHoi kataronun [10]. D1o — cocrosHme obes-
ABVKMBaHIS, TO €CTh CTYIIOpa, COIPOBOXKJAIOIeecs CHOITOAOOHBIMI
nepexnBaHysiMiu. I1ocae BeIxoga 13 cTyniopa, 00ABHbIE pacCKa3hIBAIOT
O MepPeXXUTHIX CHOIIOAOOHBIX (PAaHTACTUIECKNX BIUAEGHMAX, KaK IIpaBN-
210, COIPOBOKAABINNIXCA M3MEHEHMeM IIepeKMBaHU: BpeMmeHU. bes
OKa3aHMI MEAVIIIMHCKOI ITOMOII! Ye/0BeK B DTOM COCTOSHMI MOJKET
yMepeTb OT 00e3Bo>KnBaHI U roaoga. Cama HemoxoaeOumast yoexx-
AEHHOCTb IE€pCOHaKen TTaBnua B 3aBMCMMOCTHU XO4a CBOEN >KMU3HN OT
CHOB APYTUX AI04eil — OOHapy>KMUBaeT Bce IIpU3Haku Opeda, Xapakrep-
HOTO AAs TlapaHOWMAHON mm3odppeHnn. Brpouem, MHOrMe mposBae-
HIIS1 MIN30QPEeHNYIeCKOTO MIpoliecca MOXKHO MOHATD C ITO3NUIINII HaAN-
gy y 0ecco3HaTeAbHOTO, CBOVICTBA KOTOPOTO MPOSBASAIOTCSI BO BpeMs
IICMIXO30B, KBAHTOBBIX MAM, IO KpaiiHeil Mepe, KBaHTOBOIIOAOOHBIX
CBOYICTB [6].

Aokrop AOy Kabup Myasus, BepHYBHINCH C M3PaMAbCKO-
eTUIIeTCKOM BOMHEI 1967, roga cTaa cobmpars CBe4eHILT O «Xa3apCKOM
caoBape». /Jlesaa 0OH DTO CBOeOOPa3HO: MOChL1aA IIChMa I10 OObsABAe-
HIAM U3 cTapbix raseT koHna XIX seka. Ha ero mmcema B mporiaoe

IIpNUXOANAN OTBETBI B BIAE IIOCBIAOK C pPa3ANMYIHBIMU IIpegMeTaMI,
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KOTOphIe OH XpaHua. KoMIbpioTepHEbIl aHaAM3 TI0Ka3al, YTO BCe DTU
IIpeAMeThl YIIOMUHAIOTCA B «Xa3apckoM caosape». JokTop Myasns
ruOHeT 1 Ha 9TOM eTO M3BICKaHUs ITpepriBarorcs [7, 9].

ABTOp «DKCHIEpUMEHTOB cO BpeMeHeM» /KOH JaHH AOKa3biBaa,
9TO A100BIe CHBI COCTOAT KaK 13 0OPa3oB IPOIILABIX COOBITUIM, TaK U U3
00pa3oB cOOBITUII OyAyIINX, CMEIIaHHBIX IPUMEPHO B PaBHBIX IIPO-
MOPIUAX, IPUIEeM CHBEI Hepegko cOnIBatoTcs. Toil ke mpupoas! u co-
CTOSIHMSI «y>Ke BUAEHHOIO» — YOeXJAeHHOCTb B TOM, UTO IIPOMCXOAS-
Iee B JaHHBI MOMEHT y>Ke KOT4a-To mpoucxoamao. Ha ocnose ana-
an3a peHOMeHa IIPOPOYeCKUX CHOBUAEHUI, JaHH IIPUIIea K BRIBOAY,
9TO B CHAX Ye/J0BeK MOXKeT IepeABUraThCs B IIPOIILA0e U B Oyayiiiee.

B Hamre Bpems «HeKaaccHdecKue» CBOICTBa OecCcO3HATEABHOTO,
NPOSABAAIOIINECS B CHOBUAGHISAX, M (PU3MKIU M TICUXOAOTHU IIBITAIOTCS
OOBSACHATDL C MO3MUINUIT KBAHTOBOI IPpUpPOAB co3HaHus:. Ilomyaspna
peAsIoHHas TPaKTOBKa IIOHATHS KBAHTOBOTO cocrosnms. «KsaHTOo-
BOEe COCTOsIHIE» — BCeTAa ecTh IIpe/CTaBAeHNe 3HaHUsA O CUCTeMe He-
KOTOPOIi Apyroii cucremsl — Habaro4ateas. IlosTomy pasHele HaOATO-
Aareau MOTYT IIPUMUCHIBATh OAHOM W TOM K€ CHUCTeMe pa3Hble CO-
crostHmst. He cymiecTByeT HeKMX «MCTMHHBIX COCTOsiHUIT». PeaabHOCTD
MOXXeT OBITh pas3HON 4451 pasHbIX HabaoaTezeit [3]. dake oauH u
TOT JKe JeA0BeK, HO C Pa3HbIM COCTOSIHIEM IICUXUKM II0-Pa3HOMYy BOC-
IpUHUMaEeT OKPY>KaIOIINMI MUP, YTO K OIIpejeasieT ero IoBeJeHne.

ITonaTtue o mepemyThBaHUY («3aLIEIIA@HHOCTI») MEXAY JacTu-
IlaMu, KOTopoe Brepsble cpopmyanposaa eme DpsuH lpesunrep,
IPUBOAUT K DKCIIEPUMEHTAABHO IIOATBEPXKAEHHBIM 3arasOuHbIM fB-
AeHuaM — sdpdekram DiiHmmTeriHa — [logoasckoro — Posena [3, 5, 8].
Paborer Axona Crusena beasa aaam BO3MOXKHOCTb DKCIIEpUMEH-
TaAbHO A0Ka3aTh PealbHOCTh TAKOI'O CBONCTBA KBAHTOBBIX ITPOIIECCOB,
KaK HeA0KaAbHOCTh. Hea0kaabHOCTE paKTMIeCKu OTpUIIaeT I10A0XKe-
HIUA TPaAUIIMOHHON TEOPUM BEPOATHOCTM O HAAWYUU 3aBUCUMBIX U
HEe3aBUCUMBIX COOBITUII U OOOCHOBLIBAET HOBEBIE ITOAOXKEHMS — KBaH-
TOBYIO BEPOSTHOCTb, KBAHTOBbLIE IPABIAA BLIYMCAEHUS BEPOSITHOCTU
COOBITUII (CAOXKEeHMe aMILAUTY/ BeposTHocTeir). OAuH 13 KpyIHeri-
mnx GpuanKop Hamrero spemenu Pogsxep Ilenpoys [8] aake BBea HO-

BBIVI TEPMMH A5 €TOTO, YTO OOBIYHO HA3BIBAIOT KBAHTOBOM MHQOpMa-
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1Mei». DTO — «KBaHIAeMeHINs1» (HeoA0rn3M, OOpa3OBaHHBIN U3 CAOB
QUANTUM u entanGLEMENT). KBaHraemeHIIust MMeeT MHOTO 00-
mero ¢ nHQpopmalueit, Ho 910 — He uHpopmanus. CpA3u, ycTaHaBAU-
BaeMble IIOCPeACTBOM KBaHIJAEMEHI[UM — HeAOKAaAbHBl He TOABKO B
IIPOCTPAHCTBe, HO U BO BpeMeHM. VIndopmarnus B OOBIMHOM CMEBICAE
HTOTO CA0Ba He MOXKeT PacIpOCTPaHAThCA 0OpaTHO BO Bpemenu. Ho
nHQOpManMs KBAaHTOBasi MOXeT <«IIepeJaBaThCs» B3aj-BIepes BO
Bpemenn. CodeTaHHOe NCIIOAB30OBaHME «OOBIYHOIO», KAACCHMYECKOTO
KaHaJla mepesaun MHPOPMaUMM U KaHala <KBaHTOBOTO» (OCHOBa
KBAHTOBOM TeJeropTarnuu), MO3BOAsSeT IHOAYYUTh pe3yAbTaThbl, He-
BO3MO>KHBIE ITPU MCIIOAb30BaHUM OOBIYHBIX CUTHAA0B. Beerga MoxxHO
BRIOpATh CHCTEMY OTCYeTa, B KOTOPOI CHayala IIPOUCXOAUT «II0Ayde-
Hue» MHPOPMaINy, a 3aTeM KOTIIPaBUTEAIO» AOCTAeTCs AUILIDb peay-
nuposaHHOe cocTosHme. (PesyKims BeKTOpa COCTOSIHMS — IIepexos, OT
CyHeprno3uIumu K OAHOMY-eAUMHCTBEHHOMY COCTOSHUIO KBaHTOBOIA
cuctemsr). K ToMy BpeMeHU OKa3bIBAaeTCS «CAMIIKOM IIO3JHO» IC-
I104b30BaTh MepPeIyThIBaHIe A5 TOCHLAKM CUTHAAA, TaK KaK OHO yKe
paspyIeHo peaykumeri cocrosHus. CyImecTBoBaHNe KBaHTOBOI Teae-
IopTanyumu — Iepeiadyl HeM3BeCTHOTO KBAHTOBOIO COCTOSIHMS C MC-
I104b30BaHMeM ABYX KaHAJA0B Ilepeaur MHQpOpMalUM — KKBAHTOBO-
T'O» M «KAACCHYECKOTO», DKCIIePMMEHTaAbHO IOATBepKaeHo. Ilenpoys
CUNTaeT, YTO KPyHHOMAacIITaOHble KBAHTOBBIE DPPEKTH COCTaBASIOT
9acTh HpOoliecca CO3HATeABHOTO BOCIIPUATHUS, a €CAU B TOM UAU MHOM
MPOsIBAEHUI CO3HAHMS, KAACCUIECKIe PacCy>KAeHMs IPUBOAAT Hac K
SIBHOMY IPOTMBOPEUMIO, TO DTO YKa3hbIBaeT Ha HPUCYTCTBME KBaHTO-
BBIX ITporieccoB. VIHTepecHO, 4TO, IO MHEHMIO psJa YYeHBIX, B Ha-
cTosiIiee BpeMs KBAaHTOBOMEXaHIYECKas KOPPeAsSINs pe3yAbTaToB
M3MEpPEeHNs 3aIlyTaHHBIX YacTUI] He MMeeT PaljiOHaAbHOIO OObsICHe-
HILA, YTO, B CBOIO OYepeab, ABASeTCs 04aroJaTHON MTOYBOIL 445 OObsC-
HeHMI1 MucTrdeckux. Ilenpoys paspabaTbiBaeT COOCTBEHHYIO TEOPUIO
(Tak Ha3BIBAEMYIO KOPPEKTHYIO KOHIIETIIIMIO KBAHTOBOM IpaBUTALININ),
OOBACHAIONIYIO 9TV 9(PQEKTHI, U CIUTALT, YTO HeOOXOAMMO CO3AaHIe
Teopun, OOBACHAIONIEN CBOMCTBA «pa3yMHOIo HaOamogareas». Ilo-
IIBITKA CO34aTh TaKylO TEOPUIO yKe deaatorcs [4, 5, 8].
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AokTop Pu3NKo-MaTeMaTUYecKNX HayK, CIIelMaANuCT 110 KBaHTO-
Boll ontuke /les Beamammuosua Vasnaes 13 Hosocubupckoro I'ocy-
JAapCTBEHHOTO YHMBepcuTeTa, padpadaTsiBaer [3, 4] Mogeas popmu-
poBaHuUA B CO3HaHUU HabAI0AaTeAs KapTUHBI OKpY>KaloIero Mmupa. B
Hell KaXJoe 3apUKCUPOBAHHOE COOBITHE eCTh OAMH 3 BO3MOKHBIX
pe3yabTaToB OAHOKPATHOTO IIPUMEHEHIs ONpeAeAeHHON KBaHTOBOIA
onepanuyu. Habaro4aTeas mpu 9TOM MOXKeT BRIOMpATh Tak Ha3bIBae-
MOe pacIyThIBaHMEe AAHHOV KBAHTOBOI OIepaluy, MeHss BOCIIPUHIN-
MaeMbIli Habop cOOBITHUII, XapaKTep M O0BEM BOCIPUHMMAaEMON MH-
¢popmanym. Pacryreisanme paccMaTpmBaeTCsl KakK Ipoliedypa He-
OCO3HAHHOTO «HalleAMBaHUsI» HabAIOJaTeAsl Ha Ty MAW MHYIO TPakK-
TOBKY moaydaemoli mHpopmanym. /.B. Viabudespim HaligeHO ®DKC-
TpeMa/lbHOe pacIyThiBaHMe KBAHTOBOM OIepanuy, MIPU KOTOPOM
00BEM MmopuMM HoCTyHamomell napopManuyu MuHumaseH. Ilpume-
HUTEALHO K I0CA€40BaTeAbHOCTSM COOBITUIA, T.€. K MCTOPUSM, CyIIie-
CTBYIOT aHAAOTMYHbIE PACITyThIBAHIS, B TOM 4NCAE U DKCTPeMaabHOe,
KoTOpoe 001ajaeT HeTPUBMAABHBIMU CBOVCTBAMM. DKCTpeMalbHOe
pacmyTeIBaHMe MCTOpUiT oOecriednBaeT HaOAIOAATEAI0 «DKCTpeMab-
HBIE» IIpe/cKasaTeAbHble BO3MOXKHOCTHU, ITO3BOASIONIee IIpejBUAeTh
MaKCUMaAbHO 9PPEeKTUBHO X0/, AaHHOM MCTOpUM. DTO JaCTHEIA CAy-
Jall «IeperyTaHHOIO-3allellAeHHOTO» COCTOSHUSA, JAeAaloliuii BO3-
MOKHBIM TaK Ha3blBae@MYIO «KBAHTOBYIO ITPOTHOCTUKY», OOYC/A0BA€H-
HYIO «3allelI1eHHBIM pacIyTeiBaHmem» (entanglement unraveling).
ITpn ®TOM T1OCAE40BaTEABHOCTD BIIEJaTAEHUI, BOCIIPMHMMAaeMas Ha-
64104aTedeM IIpM TaKOM PaCIyTHIBAHUY CTAHOBUTCS CBOEOOPa3HBIM
«ceif9ac», UMEeIOIUM CBOIO BHYTPEHHIOIO CTPYKTYPY, OOpa3OBaHHYIO
KOHKPETHBIM IOPSAKOM DJeMeHTapHBIX BIledaTAeHui B uctopun [4].
IToa06HOe BO3MOXKHO TOABKO II@HOJ OTKa3a OT BO3MOXKHOCTH BMeIlla-
TeALCTBA B IMPOILIECC BOCIIPUATUS AO 3aBepIIeHNs UCTOPUM, OCODBIM
nepe>xxusanyueM BpemeHn. COCTOAHMSA TICUXUKY, ODyCAOBAEHHEIE «EN-
tanglement unraveling» aoaxuasl 061a4aTh CAeAyIOIIVMU CBOJICTBA-
MU YYBCTBOM aHOMAaJAbHOTO HPEABMAEHMS «XOAA COOBITHII», HEBO3-
MO>KHOCTBIO BOAEBOTO BMeIllaTeAbCTBa B IIPOLIeCC BOCIPUSTIAS, 3Me-

HEHNEM BOCITPVATISI BpEMEHN.
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«ITposugueckue» curl y repoes kuur M. Ilasuua obaagaror Bee-
MH IIepedrcAeHHBIMU cBOMicTBaMM. Iloaydenne nudopmarium ns Oy-
AYIIIeTO IIpM IOMOINM «KBaHTOBOM IIporHoctukm» /.B. Vlabnuesa
MO>XKET MHTepPIPEeTHPOBaThCSI U KaK OOBSICHEHNEe «MeXaHM3Ma» BeIlX
cHOB xa3ap [4]. Pacrioaosxennoe Bo Bpemennu teao Agama Kaamona, B
HTOM KOHTEKCTe — «3arjell1eHHOe» COCTOSIHIE TICKXMK BCeX KOTAa-A1u00
KUBIIMX Ha Jemae awogen. BaammoorHoireHms 6ecco3HaTeabHOTO
Tpex yeaosek — KosHa, Macyan u Bpankosrya Tak’ke MOKHO ITOHSTD,
KaK «3allell/IeHHOe» COCTOsIHIE, Ha OCHOBE KOTOPOTO IIPOVICXOAAT «Ce-
aHCBI» KBAaHTOBOJ TeJeIopTalMI C Iepejadell HEM3BEeCTHOTO KBAHTO-
BOTO COCTOSIHIS — COCTOSAHILI IIcuXuKn. /loser; cHoB Macyau HaxoauT-
Cs1 PsIAOM C 9eA10BEKOM, COH KOTOPOTO OH «A0BUT» (CO CIIAIuM bpan-
KOBMYEM, HaxOAAIeMcsl «B orlerieHeHUn» Ko®HOM), TO eCcTh OH uC-
I104b3yeT HeoOXOAMMEIe AAs KBAaHTOBON TeAellopTaliuM JBa KaHala
nepegaun MHPOpPMaIUN. DTO KMICTUIECKUI» KBAaHTOBBIN U «KAaCCH-
JecKni». Macyau MOXKeT BUAETh MUMMUKY, ABVKEHNS CILIIIETO, CABI-
IIaTh M3JaBaeMble CHOBUASIIVMM 4eJA0BEKOM 3BYKH, JVCIIOAb30BaTh
CcBOU ODOHSIHME U OCsI3aHVe, HaKOHeIl, MOXKeT UM caM BO3JeVICTBOBaTh
Ha TeAO cIrmiero. B caydae «mepesaum» cocTOsSHMIT ICHXUKM (Ha-
npumep, cocrostauii bpankosnua — 8 con Kosna, 1 Ha000poT), poab
«KAaCCUYEeCKOTO» CUTHaAa, IO-BUAVMOMY, UTpaeT caMa CMeHa AHA U
Houl, 3ax04, 1 Bocxog Coanna. BosmoskHo, He cayvaiiHo, bpankosia
u Ko®H HaxoAATCs B OAHOM perroHe 1 OAHOM 9acOBOM ITOsICe.

V.B.Aannaesckuii B cpoeit kuure. «CTPyKTyphI KOAAEKTUBHOTO
OeccosHaTeapHOro. KBaHTOBOIIOAOOHAsT COIMAAbHAsl PeaAbHOCTHY,
AOKA3bIBaeT, YTO CTPYKTYPHl KOAAEKTMBHOTO OeccO3HaTEeABHOTO I104-
YIHAIOTCSI KBAHTOBOIIOAO0OHBIM 3aKOHOMePHOCT:M [1]. Aas o6bscHe-
HISI VX TIPOSIBAEHNUI, B YaCTHOCTH, OH NCIIOAb3yeT IpeACTaBAEHNS O
«3allelIAeHHBIX» COCTOSHIIIX — OCHOBBI KBAHTOBOW ITPOTHOCTUKM U
KBaHTOBOI TeAeropTanuy. CHOBUAEHNUs — OOIIeN3BeCTHOe MpOsIBAe-
HIe OeccOo3HaTeABHOIO, COAeprKaHle KOTOPBIX MHOTJa BOCIpPMHMMA-
IOT KakK ItoAydeHus mHpopMaumum ms Oyaymiero. Dta mHPOpMALVLI
MO>XKeT OBITh MCTOJAKOBAaHA KaK IpopodecTso. llpuBaedenne Aas mo-
HMMaHMS cpepbl Oecco3HaTeAbHOTO, B TOM UICA€e VM CBOJICTB IICHXMKI

nepconaxeli M.Ilasuya anmapaTa KBaHTOBOJM MEXaHUKM BBITASAUT
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AOCTaTOYHO ODOCHOBaHHEBIM. BO3MOXHO, cam ycIlex y 4mTareas ero
KHUT OOBSCHSETCS CO3By4YMeM 3aTPOHYTHIX UM TeM CO CTPYKTypoii
GeccosHareabHOro. Takum 0Opa3oM, B CBOMX TEKCTaX, B «Xa3apcKoM
caoBape», Mmnaopaa llaBud ommcaa KBaHTOBOIIOJOOHEIE CBOJICTBA
OeccozHaTeAbHOTO, B TOM 4IMCJ€e — HeA0KaAbHOCTh BO BPeMeH! «3alje-
IIAeHHBIX» COCTOSHMII IICUXUKMU, (PeHOMEHBLI KBAaHTOBOIl TeJeropra-
LMY U KBAHTOBO ITPOTHOCTUKIA.
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AOTI'MKA ITPOCTPAHCTBA 1 BPEMEHUA

INOCTAHOBKA 3A4AYU

B coBpemeHHOII TeOpeTUdYecKoi Hayke y>Ke CTal0 Tpaduluen
paccmaTpuBaTh BpeMsi M IIPOCTPAHCTBO B HEIPEPHIBHON CBA3U, HO HIU
¢usmyecku, H1 C TO3UIUY AOTUKM DTA CBA3L He ODOCHOBLIBaeTCs. B
PpeAsATUBMUCTCKON MeXaHUKe, OTKyJa 9Ta Tpajuumsi OepeT Hadao,
TEPMUH «IIPOCTPAHCTBO-BpPEMs» BBOAUTCSA CAeAyIOIINUM oOpasoml.
PaccmatpmBaioTcs aBe mHeprnmaabHbIe cucteMbl otcueTa (MCO),
ABVDKYIITUECS APYT OTHOCUTEABHO ApyTa C HEKOTOPOI CKOPOCTBIO V
BA04b KoopAnHaTHON ocu OX. ITockoawky paspadorunknu CTO ymaa-
guBaT 0 ToM, 13 Kakoit MICO «paccmarpuBaeTcs» ykazaHHas! CUTya-
LM, TO HTO MOAOXKeHNe HeOOXOAMMO IPOICHUTH, KOO MMEHHO DTOT
apryMeHT MMeeT pellaiolee 3HaueHNe B pacIyThIBaHII KAyOKa IIpo-
TUBOpeunit, u3 Koroporo «cgeaana» CTO: 9T0 «ABUKeHMe» A0AKHO
«paccMaTpuBaThCs» 13 Hekoropoln Tpetbert VICO, us koTopoii yka-
3aHHBIE CHCTeMBI (Ha30BeM MX 445 omnpeaeaeHHOCTU K m K') 2402>KHEI
OBITD 6udHbL 00Hospementio. IIprmepHO Tak, KaK MBI, CiAsI Ha TpuOYyHe,
odHospemerto HaDAIOAaeM 3a ABYMs OAHOBPEMEHHO CTapTOBAaBIINMU
Herynamm. Jaaee, B MOMEHT CTapTa (BMeCTe C BHICTPEAOM CTapTOBOTO
MICTO/AeTa B IIpuMepe ¢ OeryHaMI) M3AydaeTcs BCIIBIIIKa CBeTa, U ee
pacnpocTtpaneHue B (opmMe pasayBaiomieiics cpepnl TakkKe BUAAT
3pUTeAN, HEIIOABVKHO CUASINNE Ha TpuOyHaX 4aHHOTO HeoOhIYaliHo-
ro pucraania. Toraa, B cucremMe kK reoMeTpryeckKuM MeCTOM TOYeK
00HO6peMeHH020 TIPUXOAa (PPOHTa CBETOBON BCHBIIIKU OyJeT cdepa ¢
paauycom Ct, ypaBHeHME KOTOPOIL

X2+ y2 + 72 — c212 :0’
u B cucreMe K', COOTBETCTBEHHO,
X2+y?2+72—ct'2=0.

1
BriepBeie mo100HyI0 HEio T IpeoOpa30BaHuUs AEKTPUIECKOTO 3apsAaa U TOKa
TIPH TIEPEXOfIe M3 OMHOI CHCTEeMBI KOOPAWHAT B Ipyryio u3noxui [lyankape B pabore
«O nuHamuke snekrpoHay» gerom 1905 r.
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ITockoabKy cKOpOCTH cBeTa ¢ B cuctemax K u k' mpuammaercs, mo
runiotese /lopenna-Ilyankape, 04MHaKkoBOIl, TO 3PUTEAN AOAXKHBI
IPU3HATL TOT (PaKT, UTO BpeMs B DTUX CHCTeMax TedeT IO-pa3HOMY,
100 OoHM 6uUJAM, YTO (PPOHTHI BCILIIIEK B reOMeTpUYecKye Mecra C
paauycom Ct 1, COOTBETCTBEHHO, paalycoM CU' IIpuxoasar e 0dHospe-
MeHHo. 3aMeTHM, YTO B KAACCHMYeCKON (PU3UKe DTO IIpOTUBOpeYre
HEBO3MOXXHO, 61arogapsi TOMy, 4TO CKOPOCTb ¢ B cucteMax K m k' BeI-
pakaeTcsi COOTHOIIIeHMeM: C' = C + V, T. e. OCTaBasCh B 34PaBoOM yMe,
3pUTeAN AOAXKHBI ObLAM ObI BUAETH CBETOBYIO Ccepy, CMMMETPUYIHO
Pa3ayBaromlyiocs OTHOCUTEABHO HEIIOABMKHOIO CTapTa U He CUMMeT-
PUYHO — OTHOCUTEABHO OeryHoB. Vrak, ecan moan3osaThes rpeoOpa-
30BaHMAMU KAaCCHYECKOVl MeXaHUKM (a TOodHee, TAsAA€Th Ha MUP OT-
HOCUTEABHBIX ABUKEHMUI C IMO3MLUUM IPUHIUIIA OTHOCUTEABHOCTU
l'aamaes), TO CKOPOCTh CBeTa HeAb3sl CUMTATh HeKOell abCcoAIOTHOI
KOHCTaHTOM. Ecan >xe a0BepnThcs Bo33peHnsaM Jopenna-Ilyankape u
HEe3aMeTHO IIPMMKHYBIIIETO K HUM DUHINTelHa, TO CAeAyeT CUMTaTh
OTHOCUTEAbHBIM «TeUeHMe BpeMeHU» U, CAeAOBaTeAbHO, HajO OTKa-
3aThCsl OT HPUHIUIIA OTHOCUTeAbHOCTM l'asumaes, KOTOphIi yTBep-
KJaeT caegylomiee (QuUanyeckoe IOAOXEHMe. Hukaxue @usuueckue
onvimot (Mexaruveckue, Onmuueckue, MmenAogvle, IACKMpPOMAzHUmMHole u
np.), npoussodumvie enympu darnoi MCO, He no360As10m Ycmanosumb,
HAXOOUMCS AU OHA 8 AOCOATOMHOM O8uXeHuu uiu Hem. «Buaers», Kak
asmxercss Ta mam yHas VICO oTHOCMTEABHO «pacIpoCcTpaHeHIs
BCITBIILIKM CBeTa» HEeBO3MOXHO, IIOTOMY YTO B TakOM cCAydae, BO-
IepBLIX, HEOOXOAUM CMUIHA/A, MTHOBEHHBINI OTHOCUTEABHO AAHHBIX
VICO u oTrHOCUTEABHO pacHpOCTpaHeHuUs CBeTa, U, BO-BTOPHIX, HEOD-
xoauma abcoatorHast cucrema orcuera (ACO).

Coraacno CTO, Bce ykaszaHHBIE «COOBITHS» IIPOUCXOAAT B HEKOEM
TICeBAOEBKANAOBOM IPOCTpaHCTBe (11cesdo — 3HAUUT, He CYuLecmeyio-
ugem). Crieniupuka 9TOro reoMeTpUIECKN II0J00HOTO MHOrOOOpasus
TakoBa, YTO B HEM IIPOCTPAHCTBEHHBIE ITPOMEXXYTKU U BpeMeHHbIe
VMHTepBaAbl M3MEHSIOTCS (COOTBETCTBEHHO COKPAIIAIOTCs U 3aMeAas-
IOTCST), €CAU UX U3MEePSTh B CCTeMe OTCYeTa, ABVIKYITENC C HeKOTO-
POJi CKOPOCTBIO OTHOCUTEABHO TOM, B KOTOPOW HaXOAATCs M3Mepse-
MbIe IIpe4MeThl — pealbHble CTep>XKHU U peaabHble yackl. Ho uzmepe-
HI1e — DTO Pusuveckoe deiicmesue, COCTOsAIIEE B CpaBHEHNI U3MEPseMOTO
rpejMeTa ¢ IIOA0OHBIM eMy ITpejMeTOM, BLIOPaHHBIM B KauecTBe eay-
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HULBI (MOAYAsT) A4Sl AAHHOTO KJacca IMpeamMeToB. ApyruMu cA0BaMu,
/AOTMKa U3MEPEeHIsI TaKOBa, YTO OHA YAOBAETBOPAET 3aKOHY TOXKAECT-
Ba AMIIDb B TOJM CHCTEME OTCYETa, B KOTOPOV OAHOBPEMEHHO HaXOATCS
Ha0AI0AaTeAb ¥ U3MepsIeMbIll UM IpeiMeT, I UMEHHO B 9TOM COCTOUT
AOTHYeCKasl CYyIIHOCTD NMPUHIUIIA OTHOCUTeABHOCT ['aanaes. B mpo-
TUBHOM CAy4Yae, T. €. KOI4a u3MepeHue IpoBOAUTC U3 APYTON CHUCTe-
MBI OTCYE€Ta C ITOMOIIBIO KaKUX-TO CUTHAA0B, TepeJaloIinx coooIe-
HISL O pe3yAbTaTe U3MEePeHs CIIoco0OM «Tyda 1 oOpaTHO» (4pyroro
crrocoda B TaKMX CAydasx HeT), B AeJICTBUEe M3MepeHNs BHOCUTCS I10-
IPeIIHOCTD, KOTOPas C MO3UIUU AOTUKM KBaAU(PUUMPYyeTcs KaK Ipo-
TBOpeune. Beanyuna »TOro mpoTuMBOpeYns 3aBUCUT OT OTHOIIEHVAS
v?/c?, Tae V — OTHOCHMTeAbHAsl CKOPOCTh CHCTeM OTCYeTa, € — CKOPOCTh
CUrHaAa, IOCPeACTBOM KOTOPOIO HPOBOAUTC AEVICTBUE M3MEPEHI.
YxazaHHas1 KBagpaTUyHasl 3aBUCUMOCTh BXOAUT U B IIPeoOpa3oBaHMs
/lopen1ia, B CBA3M C 4eM B popMyae AAsl peASTUBUCTCKOIO CAOXKEeHIs
CKOPOCTEN U IIOSABASETCS IIpeAeAbHOe 3HaYeHNe DTOV CYMMOI,
, u-v

T wie

OlleHNBaeMoOe BeANIMHONM cKOpocTH cBeTa. C IOMOIIBIO DTUX IIPeod-
pasoBaHNMIiT Tak’Ke MOKHO OIIEHUTD U ITOTPEITHOCTD PV M3MePEeHIIIX
«CTep>KHeI» U «CeKyHA». OHa YCTpeMASeTCA K HyAIO, KOT4a CHUCTeMBI
oTcYeTa ITOKOSTCA APYT OTHOCUTEABHO Apyra, M CTaHOBUTCS Oecko-
HEeYHOIl BeANIMHO, KOTAa VX OTHOCUTEeAbHasA CKOPOCTh IPUOAVIKaeT-
sl K 3Ha4eHUIo ¢. JAsi MaAbIX Ke 3Ha4eHui1 ckopocreit (U << ¢) u (Vv <<
C) peasTuBKCTCKasi (opMyaa CAOXKEHUsI CKOPOCTeNl IIepeXOJUT B
KJAacCc9ecKylo GpopMyAay, T. €. CKOPOCTh CBeTa BHOBb CTAHOBUTCS OMi-
HOCUEeAbHOT Pu3Uteckoli 6eAUtUHOT, KaK el U IToAaraeTcst OBITH.

VITax, nepBbiii peAsITUBMCTCKUI IIPU3HAK, Cpa3y OpOCarOITuiics B
raasa Ipy pacCMOTPEHUM AI000TO (PU3NYIECKOTO MOHATIA, 3aKAI09a-
eTCsAd B IIOTPEITHOCTM M3MEpPeHMs], ecAM TOABKO €TI0 pacCMOTPeTh C
TOYKM 3pEHUs OCHOBHOTO (POPMaAbHO-A0TMIECKOTO TpeOOoBaHIL —
3aKOHa HEeIPOTMBOPeYMBOCTH. /Jea0 B TOM, UYTO Teopum PU3UKN I10-
Ay4alOT CBOIO allOAMKTUYECKYIO KaTeTOPMYHOCTh AMIIb TOTAQ, KOTAA
UM IpuAaeTcsa MaTeMaTndeckast popma, HO ®Ta popma TpebyeT OT-
CYTCTBISI BpeMeHM B IIpollecce M3MepeHn, T. €. BCe JOAKHO IIPONC-

1 Cwm.: ITonos B. I'. Jloruxa aGcomoTHOTO nemwxenns.— CI16., 2006.
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XOAUTH TaK, Kak OyATo ObI HabAIOAaTeAb BCerja U Be3Ae CYIecTByeT
KakK «34ech 1 Terepb». OTCI04a U BBOAUTCS B KAACCUIECKO MeXaHUKe
CIIeKyAAIusl «OOLeKTUBHBIN HabAI04aTeab», KOTOPHIA BCerda Haxo-
AUTCA TaM, TAe IIPOUCXOAAT camy coObpTust. OJHaKO peaabHas A0THKa
U3MEpEeHIs Npomueopedi6d, Ho HeoOXOAUMO TP DTOM AaTh XOTs ObI
«CBIpOI» MaTepuaa (akToB, KOTOpble MOTAM OBl OBITH YCTpeMAEHHI K
npegeay t — 0. B raanaeeBbix MHEPIIMAABHBIX CHCT@MaX OTCIETa DTOT
npejea AOCTUTAeTCS MX OTHOCHTEABHONM CKOPOCTBIO, YpPe3BLIYailHO
Ma/oJi II0 CPaBHEHUIO CO CKOPOCTBIO CBETOBOTO CUTHaJa, KOrJa Ha-
6aogatear oanon VICO (agommycTusM, paBHOMEPHO ABUIKYILETOCS Ba-
TOHA) CMOTPUT 0e3 KaKux OBl TO HU OBLAO MCKa>KeHMII Ha COOBITH,
npoucxogamue B gpyroin VMICO (aomyctum Ha >KeAe3HOAOPO>KHOM
naardopme). B 9TOM caydae mpoCTpaHCTBO M BpeM:s, KOTOpOe Kak
(usmueckoe IOHATHE XapaKTepU3yeT At000e Jeuxetlie, aBTOMaTIIeCKI
pasjeasieTcss Ha CBOM COCTaBASAION[NE — TeOMEeTPUIeCcKoe IIPOCTPaHCT-
BO I MaTeMaTI4ecKoe (HbIOTOHOBO) BpeMs.

Ha camoMm xe gese HOHATME HPOCTPAHCTBA U BpeMEeHM BIIepBble
BBea B pusuky Kemnaep, cpopmyanposas cBOl TpeTuii 3aKOH!, KOTO-
pOMy CAeAyIOT Bce HeOecHbIe TeAa (ILAaHeTHI, VX CITyTHMKI ¥ KOMETEHI)
B CBOEM MHEPIIMaAbHOM ABVKEHU! BOKPYT IPaBUTALIIOHHOIO LIeHTpa
(Coanma, HarpuMep), T. e. IPOCTpaHCTBO-BpeMs, 1o Kemaepy, — nuk-
AM9ecKoe MeXaHMYeCKoe ABVKEeHIe, KOTOPLIM MBI U3MepseM Gpemsl.
Oanako camu 1o cebe IIMKABI, KaK OKa3bIBAeTCs, BpEMEHeM He SBAs-
IOTCSI, TIOTOMY 4TO OHUM OOpaTUMEI (IIOBTOPSIOTCA U3 «BeKa B BEK»),
9TO CBOEr0 pOJa €CTeCTBEHHLIe IPOTOTUIIBI ACMPOHOMUHECKUX UACOS,
HO He Oozee Toro. Ilo-suaumomy, umenno Kenaep u I'aanaeir smep-
Bble MPUIIAM K ITOHMMaHMIO TOTO, YTO ycTpolictso Kocmoca Heobxo-
AUMO BKAIOYaeT B ceOs yackl. MbI gesaeM OTCiO4a IIpegBapuUTeAbHBIN
BBIBO/ — AOTMKa IPOCTPAHCTBA U AOTMKa BPeMEeH!U MMeeT IPUHIUIIN-
aAbHBIE OTAUYMS, KOTOphIe MOXKHO OXapaKTepu30BaTh TaKUMU IMapa-
MI TIPOTMBOIOAOXHOCTel (ONIO3MINII), KaK AMCKPeTHOCTh —
HeITPepLIBHOCTh U 0D0paTuMocTh — HeoOpatumocTs. [Ipexxae scero,
HEOOXOAMMO MCCAeA0BaTh OTHOIIIeHNE YyBCTB@HHOTO OIILITa M HAIIIero
BHYTPEHHEIO CO3HaHMs K TaKUM BSMIIMPUYECKUM IIOHATUAM, Kak
«ITPOCTPAHCTBO» U «BpeMsI» B OTA€AbHOCTH, C KOTOPBIMI MBI CBsI3bIBa-

' Cwm.: MTonos B. T Ipenen Kemnepa. — CII6., 2006.
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€M CJO0XKHOe IIOHSTHE IIPOCTPaHCTBO M BpeM:s», oOpa3oBaHHOe M3
ABYX yKa3aHHBIX ITOCPe/ACTBOM AOTMYECKOV KOHCTaHTHI «u». VI B gaH-
HOM cAy4Jae HeOOXOAMMO COTAacUThCsI ¢ ApucToTeeM, KOTOPEIN MH-
caa B «[loauTuke», 4TO «MCCAeA0BaHME KaXKAOTO OOBEKTA AO0AXKHO
HauyMHaTh C PaCCMOTpPEHNs YacTell, €ro COCTaBASIOIINX».

/A0OI'MKA BOITPOCOB 1 OTBETOB:
KPATKME CBEAEHMSI

B rpaanumonnoi aoruke Aozuueckum Oeticmeuem Ha3bIBAeTCs Ka-
KABII TTPOMEKYTOUYHBIN IITar A0TMYecKoro (HeIpepLIBHOIO) BEIBOJa. B
HacTosIIIlee BpeMsl AOTMKa HeIOCPeACTBEHHO CBsI3aHa C MPOoLieccamy
nepegauy MHQGOPMaLUM, U IIOTOMY IIOHATHE AOTMYECKOIO AeViCTBIS
MBI 4OAXKHBI pacCMaTpUBaTh IIMPe, a UMEHHO. A0TMYeCKUM AeiiCTBU-
€M CUMTaeTCsl BCIKUIA ITepexo , A0TM9ecKoro CyObeKTa OT KOTHUTUBHO-
IO COCTOSIHMS He3HAHUsS K KOTHUTUBHOMY COCTOSHUIO 3Hatus. Mbl 11o-
AydJaeM 3HaHMe pa3AMIHBIMU ITyTAMM, OCHOBHBIMU M3 KOTOPBIX B Ha-
I1e BpeMs BBICTYHAIOT KHUTU U VIHTepHeT, HO B 9TUX MCTOYHMKAX MBI
y3HaeM yTO-A100 KOCBeHHBIM 0OpasoM u maccusHo. C Hameil TOuKu
3peHus1, KaKk U BO BpeMeHa ApUCTOTeAs, OCHOBHBIM MHCTPYMEHTOM
IOAy4YeHNsI HOBOTO 3HAHUs OCTAIOTCS HPUPOAHbIe CIIOCOOHOCTH 9eA0-
BeKa — ero YyBCTBa U €ro ICUXIIeCKoe CO3HaHUe, KOTOPBIe IT03B0ASIOT
HaIPsAMYIO II0Ay4aTh MHPOPMAIIMIO KaK 113 OKPYKaIOIIero Mupa, Tak
M M3 CBOETO BHYTPEHHEro Mupa U TpaHCPOPMUPOBaTh ee B CBOe BCe
BO3pacTaiollee KOTHUTUBHOE COCTOsIHUE — 3HaHKe. DTO Te HeoOXoAm-
MBble ITOCPeAHUKM, O0e3 KOTOPBIX MBI He MOXKeM ITOAYJIUTh IepBIYHOe
snanme. Ilpn sTOM A0rMKa, paccMaTpuBaoLias BOIIPOC Kak (POpMY
MBICAU, KOTOPBII CTABUTCSL HE TOABKO APYTOMY AOIMIECKOMY CyObek-
Ty, HO U npupode (KaK CBOe BHyTpeHHel, TaK U BHeIIIHel), I Ha KOTO-
PBIl HEOOXOAMMO AOAKEeH CAeA0BaTh OTBeT (Tak>Ke AOTUMYecKM KOp-
PeKTHBIN), Ha3hIBAeTCs apomemuyeckoii. Bormpocel, Ha KOTOpEhIe OTBe-
TUTh HEBO3MOKHO, IT0APa3AeAsIoTCs B paMKaX YKa3aHHOM AOTMKM Ha
HECKO/ABKO BUAOB, HamboJee M3BECTHRIMU U3 KOTOPBIX CUMTAIOTCA
nycmivie, mymnole u zAynvie.

CrangapTHYIO ceMaHTUKY BOIIPOCOB, Ha KOTOpBIE CAeAyeT OAHO-
3HAUHBIN OTBET, AOCTAaTOYHO IIOAPOOHO paccMmorpean /.beanan u
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T.Ctual, 1 KaXk4plif TaKO¥ BOIIPOC TaK MAM MHade BBIpa’kaeT aKTy-
aAbHOE MAU TIOTEHLMAaABHOe podosudosoe omtouterue. ViHade roBops,
KaK AO0TMYeCKM COCTOSITeABHBIN BOIPOC, TaK M OTBET Ha HEro Bcerga
rogpasyMeBaeT B3aIMOOTHOIIIeHIe poga u Buga. Hanpumep, B BO-
npoce: «UTo ecTb HTOT IIpeAMeT?» B BOIIPOCUTEABHOM CAOBE «UTO»
IoApa3yMeBaeTCs HeKUIil poJ, KOTOPHI A40AeH ObITh Ha3BaH B OTBe-
Te, HallpuMep: «BTOT IIpegMeT ecTh cToa». Ha caeayromuit sorpoc:
«YTO ecTh cTOA?» TaKKe caeayeT OTBeT, YTBEP>KAAIOIINii O POAOBUAO-
BoM oTHomennn: «Croa — Bug medean». O4gHaKO TaKOTO poJga Iocae-
AOBaTeABHOCTb BOIIPOCOB MMeeT IIpejea, TaK KakK, B KOHEYHOM cyerTe,
MBI BCerda BXOAUM B 00BbeM TaKoIo poJa, KOTOPEIN MBI yKe He MOXKeM
B KauecTBe BUJa OTHECTM K BBICIIEMY POJYy, a AO/AXKHBI CMUPEHHO
CIIyCTUTBCS C HeDeC Ha IPelIHyIO 3eMAIO U MPUCTYIUTh K OCTEHCUB-
HBIM (HarAsAHbIM) OIlpeAeAeHUsIM edunuytvix nonsmuil. Hampumep,
Ha BOIpoc «1To Takoe MeOeab» AydIlle BCeTO OTBETUTH, OOPaTUBIIIICH
K IIepedlrcAeHUIO OTAEABHBIX IIpeAMeToB MeOeau: «Bor cTya, BOT
CTOA, BOT AUBaH, BOT IIKa( U IIp.». DTO DAeMeHTH (HeAeAUMEIe Jalee
JacTy) Mebean, KOTOpBIe, eCAM UX ITePEUNCAUTh MaKCUMaAbHO IIOAHO
(moutn Bce), UrpaiOT poAb HArAAJHOIO MHAYKTMBHOIO Marepuaja,
CIIOCODCTBYIOIIME AOTMYECKOMY, T.€. HelpepBIBHOMY, OOODIIeHNIO
IIOHATUS «MeDeab».

B cBsA3M c ®TMM OPMHATO TOBOPUTH, YTO «B XOPOIIEM BOIIpOCE
BCerJa ecTh II0A0BJMHA OTBeTa», Tak Kak B AI000M A0TMYecK! KOPpPeKT-
HOM BOIIpOCe BCeTAa YKa3bIBaeTcs AMO0 Pod, K KOTOPOMY JOAKEH OT-
HOCUTLCS AAQHHBIN IIpeaAMeT, AMOO yKa3bIBaeTcsl IpejMeT, KOTOPEHIt
Haj0 OTHECTU K COOTBETCTBYIOIIeMy pody. VI Hamporus, maoxo Io-
CTaBAEHHBIJ BOIIPOC OTBeTa He MMeeT BOBCe MAM MMeeT MHOIO OTBe-
TOB, I BCE OHM C IO3MUIIUM AOTMKH AOXKHBIE. Takoro poga BOIpPOCHI
Ha3BIBAIOTCSL MYynbimMu, M UX OOpasuMKaMM MOTYT CAY>KUTDb, HaIpu-
Mep, TaKye BOIPOCH: «YTO eCTb IIPOCTPAHCTBO, YTO €CTh BpeMs A,
9TO eCTh IIPOCTPaHCTBO-BpeM:?». VI BOT Kak OTBeJaeT Ha BTU BOIIPOCHI
aBTOp OAHOTO M3 aKajeMMJecKMX M3JaHuil 1o aoruke: «IIpocrpancr-
BO I BpeMs — OCHOBHBIE Hepa3pLIBHO B3alIMOCBA3aHHBIE (POPMEI Cy-
IIIeCTBOBAaHMsI MaTtepum... IIpocTpaHCTBO M BpeMs CyIIecTBYIOT pe-
aAbpHO, BHE U He3aBMCIMO OT HaIlleTo CO3HaHMs, T. €. OHI OOBeKTVBHE,

! Beanan JI. , Cmun T. Jloruka BOmpocoB u oTBeToB.— M., 1981.
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MIPVCYIIN CaMMM IIpeAMeTaM MaTepraAbHOro Mupa...»t OObeKTMBHO
(«BHe HaIIIeTO CO3HAHILI») CYMIECTBYIOT «CTEP>KHM» U «4achl», T. €. TO,
yeM MBI M3MepseM NpocmpaHcmeeHHvie U epeMeHHbvle O0mHOUueHUS
IpeAMETOB AeVICTBUTEABHOrO Mupa. [ToHITIS Ke (<IIpOoCTpaHCTBO» U
«BpeMsI» — ITOHATIS 00 DTUX OTHOIIEHNSIX) CYIIECTBYIOT TOABKO B Ha-
VX YeperHBIX KOpOOKax, I MBI UX pelpe3eHTpyeM B popMe ompe-
A€AEHHBIX CAOB SI3bIKa, KOI4a MBI XOTUM IIOA€AUTBLCS CBOMMM COOD-
pa’keHUsAMM O IPOCTPAHCTBE, O BPEMEHM MAM O UX HeIIPEePLIBHO CBsI-
311 — npocmparcmee u 6pemeHiy — CO CBOUMMU APY3bSIMU VAN KOAAETAMIL.

BU3YAABHOE BOCITPUSITUE ITIPOCTPAHCTBA

Koraa MbI TOBOpMM O IIPOCTPAHCTBE, MBI IIpeXAe BCero areaan-
pyeM K HalllMM 4yBCTBaM, MO0 «IOBOPUTHY, — 3HAUNUT, IIPUMEHSITh Ka-
KOI-TO AOTMYECKU CTPYKTYPUPOBAHHEIN SI3BIK, a S3BIKOM, KaK M3BeCT-
HO, MOXeT BAaJeTh TOABKO pa3yMHOe CYIIIeCTBO, T. e. CYI[eCTBO, CIIO-
COOHOE CBs3aTh CBOM AEMCTBUS B HEKYIO LIEIIOUKY IICUXMIECKMX COOBI-
tuii. CKa3aHHOe 4erKO AOKa3bIBaeTcsl oOpallleHueM K HarAsAHOMY
MmaTepuaay. B camom geae, Bcsikoe aormdeckoe AeiicTsue IIpeArioaa-
raeT HaA4yie ITOCKLAOK (V1AM apTyMeHTOB, B 60.1ee IIIIPOKOM CMEBICAe),
M TaKMMM IIOCBLAKaMM, KOTOpBIe He HYXXJAIOTCs B JOKa3aTeAbCTse,
MOTYT OBITH TOALKO Paxmol. Takmmy odeBUAHBIMU PaKTaMH, Kacaio-
Iyecst MPOCTPaHCTBa (HeKOTophle (Ppra0co(Bl HA3HIBAIOT MX allpPIOp-
HBIMIJ, @ HEKOTOphIe MaTeMaTUKV — MUHTYUTUBHBIMIL), BEICTYIIAIOT, Ha-
IpuMep, CAeAyIolIne aKCUOMBL.

a) MeXAy AByMsI TOYKaMI MOYKHO IIPOBECTH AUIIb OAHY IPSMYIO;

0) psIMast ecTh KpaTJaliliee pacCTOSHIE MeXAY AByMs TOUKaMI,

B) Ka’kKJ0e TeA0 MeeT AAVHY, BRICOTY U IINPUHY.

MO>XHO HIpMBECTM MHOIO UM APYTUX 04eSUOHbIX AKCUOM, KOTOPBIe
AIOAM CO3JaAM, «MUAAMAPABI pa3» HaOAI0Aas B OKpY>KalOIleM Mupe
MeTpuJeckue U TOIOAOTMYecKre (HeIpephIBHEIE) CBOMCTBA ITPO-
crpancTBa. OYeBMAHBIMUM DTU aKCMOMBI CTAHOBSATCSA AUIIL ITOTOMY,
9TO MBI (A0rMJyecKne CyOLeKThI) 0D1ajaeM 3peHreM, JKUBI B 0COOOM
1HQPOPMATUBHOM IIPOCTPAHCTBE, (POPMUPYEMOM HAEKTPOMArHUTHBIM
Io4eM B Auaria3oHe BOAH BuUAMMOro csera. JKeaas usbexarh cyObek-
TUBHOCTM B OIMCAHMUU BHEIIHEIO MHpa, HEKOTOphle COBPeMeHHLIe

! Konoaros H. M. Jormueckuii croBaps.— M., 1971. C. 422.
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¢uaocodsr (1 Bce UmcThIe MaTEMaTUKIN) HOMIAN IO A0XKHOMY IIYTHU B
OTHOIIIEHNN TeOPUN MO3HAHN:, U BIIaAU B IIPOTUBOIIOAOXKHYIO Kpari-
HOCTB, a MIMEHHO: B 00vexmususm. OHM 1104araioT, 9To gaxke 6yAb MBI
KpOTaMM, MBI TakKKe CMOTAM OBl 0edykmu6HO IOCTPOUTL HE TOABKO
reomeTpuio EBkamaa — Apxmmega, HO Aake Impuaymaan OBl U reo-
meTpuio boawss — /obadesckoro. IIpumepom Takon yOeskaeHHOCTH
MOXKET CAYKUTD CHCTeMa TeOMeTprJecKux akcmoM I'masbepra, B KO-
TOpPOJI DTOT MaTeMaTUK ITOAHOCTBIO MCKAIOYaeT BM3yaAbHOE JyBCT-
BEeHHOE BOCIIPVTME B OINpeJeleHNN TEePBIIHBIX TeOMeTPUIeCcKIX
TIOHATHIA, T10Aarasl, 9YTO TeOMEeTPUIO Tellepb MOTYT IIOHATH Jake cae-
IIbIe OT POXKAEHS AIOAN.

ITouemy mpocTpaHCTBO MMeeT Tpu u3MepeHus:? I1oToMy 4TO MBI
BUOUM OAUHY, 6bICOMY U WLUPUHY ATOOOTO IPOCTPAHCTBEHHOTO IIpeAMe-
Ta. Kakme cymecTsyloT BO3MOKHOCTI A4S ONMCAHMA ITOHATHA IIPO-
cTpaHcTBa B MateMartuke? Ecam He caesoBaTh OOBeKTMBIMCTCKOM ITa-
padurMe B TeOpUM IO3HAHM, a IIPOCTO CA€40BaTh 34PaBOMY CMBICAY,
TO MBI AO/A>KHBI IIPM3BaTh B KauecTse CBIJeTeAell HaIlly 4yBCTBa I I10-
CTPOUTH AE€KApPTOBY CHCTEMY KOOPAVHAT, B35IB B KaueCTBe MHCTPyMeH-
TOB AVMHEVKY U IIUPKyAb. VIMEHHO TaK BO3HMKAO IOHATNE Pa3MepHO-
ctm B ¢usuke. Jpyrumm caosaMiu, B PpU3NMKe DTN IpeAcTaBAEHIII
MPOIIAN IIyTh OT YUCAQ MPU, XapaKTePU3YIOLUIeTro 00beKmugHviM 00pa-
30M Bech HaDAIOJaeMBblil HaMM MaTepMaAbHBI MUpP, A0 (PU3NIECKOrO
IIOHATHS, CBA3AaHHOIO CO CBOMCTBaMM (PU3MYECKUX sIBA€HUII 1 AOIIyC-
Karomero puandyeckoe U3MepeHue ¢ IIOMOLIbI0 HEKOTOPOIo Tal0Ha
AAMHEL B MaTeMmaTtuke >ke OblA IIPOIiIAeH APYTON IIyThb. OT YUCAA MPU,
MMEIOIIeT0 AOBOJABHO HeoIlpeJeleHHOe BhIpa’keHMe, A0 ITOAHOCTBHIO
abcTpakTHOrO (MAM, KaK TOBOPSIT MareMaTyKy, (POPMaAbHOIO) IIOH-
TUs pa3MepHOCTH, IIpo0eralolell 3HadeHNs OT HyAs 40 OeCKOHeYHO-
ctu. Kopoye rosops1, CKOABKO MMeeTCsl B yMe Y MaTeMaTUKOB 4iced,
CTOABKO K€, IT0 X MHEHHIO, MOKeT OBITh U1 Pa3MepHOCTel IIpOCcTpaH-
cTBa. V1 camoe mapagokcaabHOe Ha JaHHOM BSTarle IIOCTpOeHIsT abCT-
PaKTHOI TeopuN pa3MepHOCTI MaTeMaTHKI BOBCe He OeCIIOKOSTCS O
TOM, UTO DTO IIOCTPOEHNE A0AXHO OBITH (B X TEPMUHOAOTUNU) MONO-
Aozuveckum, A (B HaIlleil TEPMIHOAOTVII) A02UHECKU HenpepbleHbIM.

UTO Kacaercsl peTpOCIeKTMBHOIO PacCMOTPEHMsT UAe TpexMep-
HOCTH IIPOCTPaHCTBa, TO ApUCTOTeAb, HAIpUMep, CIUTal, YTO YMCAO
3 MBI OepeM M3 IPUPOABL KaK OAVIH U3 ee 3aKOHOB, I, <IIPUHIMAs Ca-
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My OpHUpPOAY B KadeCTBe HaIlleTo PYKOBOAMTEAS», HeT HMKaKOTO CMBIC-
/a CIpalnBaTh. «I04eMy IIPOCTPaHCTBO TpexMepHO?» C mosumun
DPOTETUYECKOV AOTUKU AAHHBINA BOIIPOC 2AYNblid, IIOTOMY 4YTO, €CAU
ero 3a4arh npupode, TO, yMell OHa TOBOPUTH, €e OTBET, IIO-BIUAVIMOMY,
Ipo3Bydaa ObI Tak: «Packporli mommpe cBou raasa, IpOTPU CBOM OUKHA
U TIOCMOTPM Ha HPOCTPAHCTBO, B KOTOPOM THI JKMBEIIb», a TaKye OT-
BETBHI, KaK 3BECTHO, BEAYT K 3apO>KAEHNIO KOH(PAUKTOB (II09TOMY OHU
U Ha3bIBAIOTCSI IAYIBIMU). APUCTOTEAb SIBHBIM OOpa3OM CBSI3bIBaA
pa3MepHOCTh IIPOCTPaHCTBa CO CBOEM aKcuoMoul Henpepovishocmul, Tax,
B TpakraTe «O HeOe» oH mumer: «BeandnHa, geanmast OAHUM CIIOCO-
OoM, — 9TO AMHNIA, AeAuMas ABOSIKO — IIOBEPXHOCTH, TPOSIKO — TeAo.
ApyIMX HUKaKuX BeAYMH HeET, IOTOMY YTO TPU — BTO BCe U “Tpems
criocobamu’” — TO ke camoe, “Bcemu crocobamu”» [O nebe. 268 al.
YIoMsaHyB gajee, 4TO y>Ke IuQaropeiiis Ipujasain ocodoe 3Hayue-
H1e uncay 3, ApUcToTeab NPUBOAUT Aa’Ke TaKOM AMHIBUCTIYECKUIT
apIyMeHT. «... O AByX Belllax MAM AIOASX MBI roBopum “oba”, a He
“Bce”. Ilocaeanmii TepMMH MBI BIIEPBBIE MCIIOAB3yeM, KOIda pedb
MAET O TPex...».

34ech HEOOXOAVIMO OTMETUTD, YTO TOBOPUTH 00 MAesAX mmdaro-
peiiies, Apucroreas u gaxe EBkanaa, IpuMeHsAs COBpeMeHHOe I10-
HATIE «Pa3MepPHOCTb», He COBceM KOppeKTHO. ['eomeTpraeckast maest
M3MepeHNs AAVHEL, T. e. MeTpudecKas TOYKa 3peHNs Ha TeOMeTpHIO,
IpUHaAAEXKUT ApXumMeay, IIOSTOMY, TOBOPsI O TPaAMIIMOHHON Ieo-
MeTpUM, MBI Ha3blBaeM ee eBKAMA0BO-apX1MeA0BOI. APICTOTeAb Ke
B CBOMX HaTyppuaocopckux paboTax rOBOPUT O BeAMYMHAX, O MPO-
TSKEHHOCTSIX, O HallpaBAeHNM, O HEIIPephIBHOCTH, HO He 00 mM3mepe-
HMM. MOKHO CKa3aTh, YTO apMCTOTe/AeBCKOe OIlpejeeHre IOHATILI
IIPOCTPAHCTBA, OCHOBAaHHOE Ha JJAee HeIIPepBIBHOCTM, IO CYIIEeCTBY
uMeeT monorozudeckuti xapakrep. OaHakO UCTOpUs MaTeMaTHKHU
IIpeJriodyda He BOCIIOAb30BaThCs apMCTOTEAEBCKOI aKCOMOI HeIpe-
PBIBHOCTH, a 4aJa BO3MOKHOCTb BO3HUKHYTD 1 IIO0€AUTD JUCKpernHbim
Mempudeckum TpeAcTaBaeHVsIM, npexde dem B XVIII B. mpobuancsy
IlepBble POCTKM TOIIOAOTUM ¥ TOALKO B Hagade XX B. IMOSBUANCH IIep-
BBI€ IIOIIBITKY TOITOAOTIYeCKOIO OIlpeAeAeHNs pa3MepHOCTI.

L Cm: Honos B. T Dpomonys Maremarnyeckoi toruku. Y. 1.— CIT6., 2008. C. 290.
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ITepenecemMcs Temeph OT APUCTOTeAs Ha ABa THICIYEACTUS BIIe-
pea, B cepeauny XVIII B., K IpeacTaBUTEeAI0 HEMEIIKOM KAaCCUYECKOM
¢uaocopun — Kanty. D10 BOBCe He O3HadaeT, YTO MEXAY HUMU He
OBL10 HUKOTO, YbM MMEHa CTOMAO Obl yIIOMSHYTD B CBS3U C UCTOPUeN
npeJACTaBACHUI O 6usyarvhom npocmparicmee. boian T'aamaent, Hrpro-
TOH, /1eVIOHNII U AP. MBICAUTEAN, TPYABI KOTOPBIX IIOA0XKIAN Hadal0
¢usuke Hosoro spemenn. V1 sce >xe mmenno Kanty nmpuHagaexmut
uAesl BU3yaAbHOIO MPOCTPAHCTBA, ONMPAIOINAsCsI Ha KOHKPETHBI
¢usnaecknit 3akoH. Ilpu sTOM BTa MAesa okazasach MPUIACTHOM U K
OAHOV M3 BeAMYalIINX UAEVMHBIX ApaM Halllero BpeMeHU — IIPOTHUBO-
CTOSIHMIO KOHIIeTII[MiT aOCOAIOTHOCTY M OTHOCUTEABHOCTU IPOCTPaH-
crBa. Kparko rosopst, nepsast u3 Hux (IIpMHaAA€>XKUT OHa, B OCHOBHOM,
JekapTy) IpearoaaraeT, YTO IPOCTPAHCTBO B (PU3NIECKOM IIlaHe
ecTh HeuTO abcoAtomto cyujecmeyroujee («ocHOBHas popMa CyIIIecTBO-
BaHIA MaTepum», Kak IOBTOPSIOT DTy MBICAb COBpeMeHHBIe (PI.10COo-
¢or Marepmaauctuyeckoit opmenTany). To ecTb TO CBOero poja
IIyCTOI SAIUK 6e3 AHa, KPBIIIKM 1 CTEHOK, U BHYTPM DTOTO SIIINKA, KaK
Ha CIleHe ApaMaTi4YecKOTO TeaTpa, PasbiIPhIBaeTCsl MeXaHUJeCKUA
BCEAEHCKMII CIIeKTaKAb IO HBIOTOHOBCKON Ibece «MaTemaTudeckue
HayaJa HaTypaaAbHOI ¢puaocopum». Vigess OTHOCUTEABHOCTM O3Haua-
€T, YTO IPOCTPAHCTBO U, €CTeCTBEHHO, er0 BU3yabHOe OTODpakeHue —
®TO AUIIL OTHOILIEHMS U ME€XaHMJYeCKUe B3aIMOACVICTBUA TeA MEXAY
coboit. B aTom mpejcrasaenny, ecay MpOCTPaHCTBO U MOXKHO yII040-
OuTh ClieHe, TO OHa caMa U BCe ee AeKOpaLliy CO34ai0TCs B XO/e caMo-
IO CHeKTaKAS GusUieckuMu 63aumMo0eticmeusiMy TeA U rnoaeii. SIcuo, 4to
CYIIeCTBYIOIIEN HEe3aBUCUMO OT (1)]/[3]/I'~IECKI/IX B3aIMOJAEVICTBUI BTy
CIIeHy HeAb3s Aa’kKe IOMBICAUTD, a YBUAETh €e BO3MOXKHO TOABKO B
IPUCYTCTBUM HAOAI00AmeAs, 061aal0Iero AOTMIeCKM MBIIILAeHeM
U, €CTeCTBEHHO, 3pEHIEM.

Kant, Oyayum crysenrom KeHurcOeprckoro yHuBepcureTa,
ony0AMKOBaA CBOIO HepByI0 HaTypPpuaocopckyio paboty «Mricau ob
JMCTUHHOJ OIleHKe KMBBIX CMA U Pa3dop A0Ka3aTeAbCTB, KOTOPBIMU
[10AB30BAANCh I-H /lefiOHUII M ApyTye 3HAaTOKM MeXaHMKU B DTOM
CIIOPHOM BOIIpOCe, a TakK’Ke HeKOTOpbIe IpejaBapuUTeAbHBIE cOODpa-
>KeHIIs1, KacalOIIecs CUABI Te BooO1e». DTa KHIUTa Oblla ITOCBAIeHa
B OCHOBHOM BOIIPOCY. KaKas BeAM4MHa SBASITCS VICTMHHON Mepoil
ABVDKEHVSI — AeKapToBa «MepTBas cuAa»(MV) nau AeribHuIIEBa «KU-
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Basg cuAa» (MVZ), HO HECKOABKO CTPaHUI] B Hell OBLAM IIOCBSIIE€HBI
Takke PU3NIecKoMy OOOCHOBAaHMIO (paKTa TPeXMEPHOCTH IIPOCTpaH-
crBa. «I'pexmepHOCTD, — numter KaHT, — mponcxoauT, IO-BUAVIMOMY,
OTTOTO, 4TO CyOCTaHLM:I B CyIIEeCTBYIOIIEM MIpe AeVICTBYeT APYT Ha
Apyra TakuMm oOpasoM, 4TO cmala AeVICTBM OOpaTHO HPOIOPIINIO-
Ha/bHa KBadpaTy paccToaHsi»!, Kak oueBnAHO, TeOMeTpIIecKi — 5TO
cdepa, 1 KaxKJasd dAeMeHTapHas M10IajKa cpepbl yMeHbIIIaeT IIOTOK
TpaBUTAIlMIOHHBIX CUAOBBIX AVHMUIA, a AAd HabA0JaTeAsl — II0THOCTD
CBETOBOTO ITOTOKA, 110 00OpaTHOMY KBaJpaTHYHOMY 3akoHy: 1/r2. VTak,
BI3yaAbHOE TeOMeTPIIeCcKoe IPOCTPAHCTBO TPEXMEPHO B CIAY 3aKO-
HoB Kasenamma n KyaoHa, Tak KaKk MMeHHO 9TM (PU3UKM BIIEpBLIE
AOKazaaAu BTy 3aBMCUMOCTb C IIOMOIILIO KPYTMUALHBIX BECOB A
MHePTHBIX MacC 1 DAKTPUIECKIUX 3aps40B.

ITpusean >xe KanTta X TOMYy HpPeAIOAOKEHMIO PacCy>KAEHN,
BOCXOAdAmye K ApHUCTOTeAI0 00 OTHOCHTEABHOCTM IPOCTPaHCTBa
(TOYHee, OTHOCUTEABPHOCTM «MECT, 3aHUMaeMbIX TedaMM») U HEeBO3-
MOXXHOCTH IIYCTOTHL «/leTKo JoKasaTh, YTO He OBL10 OBl HMKAKOIO
IIPOCTPAHCTBA M HUKAKOTO MPUTSIKEHN:A, eCcAr Obl CyOCcTaHIIUM He 00-
Aajaau HUKAKOV CUAON AeVICTBOBATh BOBHE. 1160 6e3 DTOi CuAbBl Hem
HUKaKoil cés3u (Kypcus Haur— B. I1), 6e3 cBsA3M — HUMKaKOro IopsAxa 1,
HaKoHell, 0e3 ITOpsigKa HET HMKAKOTO IIPOCTPaHCTBa...». B 3akaioue-
HMe >Xe KaHT roBoput: «9TM MBICAM MOTYT HOCAYKUTh HaOpPOCKOM
AA51 HEKOeTo 1CCAeA0BaHMN:, KOTOPBIM s HaMepeBaloCh 3aHATLCA... S
TOTOB, IIOSTOMY CHOBa OTKa3aThCsl OT HUX, KaK TOABKO 0o.zee 3peaoe
Cy>KAeHMe pacKpoeT MHe X caabocTb»?. Tak 1 IIpon3o0I10, Kak TOAb-
Ko KaHT oromrea oT ecTeCcTBO3HaHMS M CTal YUCTHIM puaocopom. B
TaK Ha3bIBaeMBbIll KpUTMYECKUII IIep1oJ, eTro TBOpYeCTBa OH IpuIea K
IIpeJCcTaBAeHMIO O TOM, YTO IPOCTPAHCTBO ANPUOPHO, T. €. He 3aBVUCUT
OT OIIBITA, U, Pa3yMeeTcsI, He MOXKeT 3aBVCeTh OT KOHKpPemHozo pacnpe-
dererus cuA 63aumodeticmsusl. A Bce CBOM paHHMe pabOTHI OH OODBABUA
3a0Ay>KAeHMSAMU «A0TMaTU4decKkoro cHa». OT DTOro, 04HaKo, reHnaab-
Has goragka Moao4o0ro KaHTa He cTazla MeHee TeHIaAbHOIA.

Wrak, mpocTpaHCTBO TPeXMepPHO U €BKAMAOBO IIOTOMY, YTO CIABI
B3aIMOJENICTBMS MeXKAY MaTepMraAbHBIMU TeJaMI U 9AeKTPUIecK-
MU 3apsAjaMy M3MEHSIOTCsI 00paTHO HIPONOPLMOHAABHO KBajpary

YKanm M. Couvmermsa s 6 1. T. 1. — M., 1963. C. 71.
% Tam xe. C. 74.
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paccTosiHus, a Mbl, Kak Habam0garean (KaXKAbII U3 HAC, U B DTOM
CMBICA€ MBI PaBHOIIPABHEI), BCeTJa HaXOAMMCH B IeHTpe ceprl, 100
AAHHOE B3aMMO/JENICTBIe MBI BCerda pacCMaTpuBaeM CO C60etl MOouKU
spenus. KonedHo, MOXXHO CHOBa CIPOCKTD. «A TI0YeMY CHUABI B3aIMO-
ACTICTBMSI M3MEHSIOTCS OOpaTHO IPOIIOPLMOHAABHO KBajparty pac-
crosamA?». VI ¢ mo3uium SpoTeTMdeckoil AOTUMKM TaKOM BOIIPOC
BIIO/HE KOPPeKTeH, [IOTOMY 4TO OH II0Apa3yMeBaeT OTBeT, B KOTOPOM
AOAXHa OBITh OCBeIlleHa PUIMHHO-CAeACTBeHHAS 3aBUCUMOCTb MeX-
Ay paccmosituem u spemerem ssaumodeticmeus. Beap B 3akone I'yka cuaa
B3aMIMOJENICTBIS U3MEHAETCs 110 3aKOHY HIPSIMONM IPOIIOPIIMOHAAD-
HOCTH OT pacCTOSHMSA, a MMeHHO: F = kX. V1 ecan Ob1 MBI >X1au B Mupe
I'yxa, TO 1 TPOCTPaHCTBO MBI Bugeau He B popme ceprl, a B BuAe
HNPAMBIX AWHUM, PacXOAAIIMXCS OT Habaiogareas B «OeCKOHEUHYIO
Aaap». OgHaKO Takoe IMPOCTPAHCTBO yKe He 001a4a40 Obl TOI0AOIH-
9JEeCKUMM CBOMCTBAMM: OHO OBLAO OBI AMCKPETHBIM M KaXKABIN IIePexos,
OT OJHOI TOYKM 3PEHUsl K APYIOM COMNPOBOXAAACA OBl HerrpejcKa-
3yeMbIM ckaikom Oe3 obparHoro xoga. Ilosromy camoe spems nepeii-
TU K «IIpoOJeMe BpeMeHI!», 9TOObI IOHATH, KaK OHO CBA3aHO C IIPO-
CTPaHCTBOM B CAO0XHOM IIOHATUHU «IIPOCTPAHCTBO 1 BpeMsI».

O «IIPOBAEME BPEMEHI»

To, uro Bompoc o «IrpobaeMe BpeMeHIU» IO-TIPeXXHeMY akTyaleH
U BOAHYeT MHOTUX PUA0CO(POB ¥ MHTEAAEKTyaA0B, BUAHO XOTsI ObI 13
TOTO, CKOABKO Iepen3JaeTcs pa3sHooOpa3HOil AUTEPaTYPhl O «CYIIHO-
ctu BpeMenn», HasessHHOM ngesmu CTO. Ecan MBICA€HHO BEepHYTBCS
B 20-e Toap! mpomaoro Beka, korda CTO nHavaaa csoe Tpuym@aabHOe
IIecTBUe IO CTpaHaM UM KOHTMHEHTaM, TO CTAHOBUTCS IIOHATHBIM
CTpeM/JeHUe IOYTU BCeX M3BECTHBIX (PUAOCO(OB UTO-TO HAIMCATL O
BPeMeH! U HeIIPeMeHHO C PeAsSTUBUCTCKUM YKAOHOM, Aa0bl B raa3ax
Hay4HOTO UCTeOAMIIIMEHTa TOTO BpeMeH! He IIPOCABITh «(Pra0coPoM,
He IOHSBIINUM TeopuM OTHOcuTeabHOCTU». Tak, beprcony npunasae-
KUT counHeHme «/AUTeAbHOCTh U OAHOBpeMeHHOCTh», Kaccupepy —
TOACTasi KHUTA O TEOPUM OTHOCUTEABHOCTH. XOPOIIO M3BECTHHI pa3-
MpIlLAeHns O Bpemenu I'yccepast, a «boitme m Bpems» Xarigerrepa
cTas0 OecTceaaepoM ellle IPY XXU3HU aBTOpa, Ha 4To, II0-BUAUMOMY,
CHABHOE BAMSIHME OKa3alo ero MaTeMarudeckoe Ipomiaoe. V1 mare-
MaTHUKI TOXe MCIBITBIBAAY TBOPUECKUI 3y UM COUAM HEOOXOAUMBIM
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BBICKa3aTh CBOe HpodeccrioHalbHOe MHEeHMe Ha DTOT cdeT. 34eCh MBI
ynoMsaHeM ToAbko Ppugmana, nmoHepa MHQASAIMOHHON (pacim-
PSTIOITeNICs) KOCMOAOTVIL. B cBOel oIy AspHOI KHIUTe Ha 9Ty TeMy OH
IIPUBOAUT OTPELIBOK B opuruHaze us «Vcroseau» ABryctuHa, rae mo-
caeAHuii (paxTUIeCKyu BIIEPBLIE B MCTOPUM MAEH M3AaraeT IIpejcTaB-
AeHye 00 OTHOCUTEABHOCTM BPeMeHM, TaK YTO ero CAeAyeT IpUYIC-
AUTh K MCTMHHOMY IMOHEpPY PeAsSTUBMCTCKOM AOKTPUHEI, HAMHOTO
ontepeausiiero Ilyankape — lopennia — DiHinrerHa. B cepeaune 20-x
IT. BBIXOAUT ¥ KHura I'epmana Berias «Philosophie der Mathematik
und Naturwissenschf», rae «mpobaeme BpemeHU», Kak, BIpoOdYeM, I
«11pob6.aemMe mpocTpaHcTBa» B cBeTe CTO 3HaMeHUTLIN HEMELIKMIT Ma-
TeMaTUK y4eAseT MHOTO SMOLIMOHAABHBIX CTPOK.

Haunem paccyxgeHuss O IIOHSATUM BPEMEHM C PacCMOTPEHIS
criocoda ero uaMepenns. Vsmepenue speMeHn — Hallla I1OBCe JHEeBHAs
3a00Ta, HO OTHIOAb He mHpobaeMa ¢uaocopuu UAM MaTeMaTUKU, U
u3MepseM MBI AAUTeABHOCTb BPEMEHH C ITOMOIILIO 4A4c08 — Ipudopa,
B KOTOPOM coxparsemcs yukiuueckoe deusxerue'. C TOUKM Xe 3peHms
KJAaccuMyeckol QuU3uKy, MareMaTUdeckoe BpeMsa — IpsMas, He
MMeIOIasl Hayala U yCTpeMAeHHasi B OecKoHedHoe Oyayiee. Y Kax-
Aoro Habam0JaTeas] HA4aA0 BPEMEHI CBOE — BpeMsi eT0 POXACHM:, U
KOHeI CBOM — €r0 CMepTh, M MMEHHO B 9TOM CMbIcAe (KaK 9TO HU
00naHo!) TeueHNe BpeMeH! B HaIlleM MIUpe HeAb3s1 IIOBePHYTD BCIIATS.
/JlaHHOoe CBOIICTBO BPEeMeHM C TOUYKM 3PeHIsI CMepTHOIO HabAro4aTeast
XapaKkTepu3ayeT ero HeoOpamumocmv. UTo KacaeTcss CKOPOCTU TeUeHMs
Heo0pamuMozo épemeHuy, TO OHAa MOXET 3HAYUTEAbHO OTANYAThCA OT
TOYKM 3PeHus TOro uAu uHoro Habaaareas. Hanpumep, y Hekoro-
PBIX AI0Jel BpeMs BOODIIe A4eAUTCSI TOABKO Ha ABe 4aCTH — Ha «XOpO-
Imee» BpeMs (9TO BBIXOAHBIE, IPA3AHUKI U OTITYCK, M A€TUT OHO OBI-
CTPO), U Ha «I110X0e» BpeMs (9T0 OyAHU U CONMPOBOXKAAIOIINE X He-
HNPUATHOCTH, CBA3aHHBIC C TPYAOBOM A€ATeABHOCTBHIO, M TSAHETCS OHO
MEeAAEHHO).

ITocMoTpMM BHMMAaTeABHO Ha KaKue-HMOYAb 4achl, HaIpuMep,
Ha OyamapHMK. UTO eCTh 9achl B OTHOIIEHN! K HeoOpaTHMMOMY Bpe-
MeHn? Yacsl MMeIOT Kakol-To nepnod, T, ckaskeMm 60 MUHYT Aas MU-
HYTHOI1 CTpeAKH, I B 9acax KakK IIpuOope TO BhIpa>kaeTcsl B TOM, UTO

! Cm.: Ionos B. T. Tipeen Keruepa. — CII6., 2006. C. 224 -268.
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Kakable 60 MuHYT OOAbIIas CTpelKa COBepIaeT OAVH IOAHEI 000-
POT, HauMHas II0CAe Hero cAeAyIOmmil 1 Tak 6e3 koHna. Heobpatu-
Moe BpeMs y>Ke YIIIA0 M HUKOTAa He TIOBTOPUTCS, HO Ha Jacax cTpeaKa
BHOBb IIPOXOANT BCE TOT >Ke KPYT, I €CAM MBI IIPUBSI’KEM CBOe CO3Ha-
HIIe K 00pamumomy épemetiy, TO Ha IIEPBHIN B3rAs14 MOKET IOKa3aThCA,
9YTO BMeCTe C DTON CTPeAKOIl MBI Takke OyaeM >KUTh BedHO. boaee
TOTO, I BpeMsI BHyTpU Hac OyJeT Tedb ObICTpee 1AM MeAJeHHee, B 3a-
BICHMOCTHM OT TOTO, K KaKIIM 4acaM MBI ce0s1 mpuBssaan. Beap nmen-
HO TaK PacCy>KAalOT PeAsSTUBUCTEI, epytoujue 6 4ydo 4acos, KOTOPBIMU
OHI ITOAMEHAIOT 6peMs, a DTO ecTh cepbe3Hasl AOTMJecKasl ommoOKa —
roAMeHa HoHsATuit. Bor, Hanpumep, Kak 00 TOM € IIOAHOM Cepbe3HO-
CTBIO IuIrteT PpU3NKO-MaTeMaTUK, HO OTHIOADL He IncaTeab — paHTacT
A.B.Cxkobeap1ipH: «IIpoire mpeAnoA0XKUTh, 9YTO YacaMI SBASIIOTC Te
caMble OCIIMAASATOPHI, KOTOpbIe U CAy>KaT IepejaTduKaMI — U3Ayda-
TeAsIMM CBETOBBIX CUTHaA0B... OJHAKO A5 HAC CyIIeCTBEHHO TO, YTO
10 CMBICAY TEOPUM OTHOCUTEABHOCTHU I10J, “dyacaMm’”, O KOTOPBIX MBI
TOBOPMAM, MOXXHO OBL10 OBI ITIOHMMATh U AIOOYIO CHCTEMY, IlapaMeT-
PBI KOTOPOJI M3MEHSIOTCS peryAsSpHBIM 00pa3oM (1 He 0DOs3aTeAbHO
IiepuoAmndecKn) 60 épemery (Kypcus Hamr — B. I1). MHpIMU caoBamu,
peds Moraa OB MATH O AIOOBIX IpolLieccax, M3MEHIOMIVIXCS 3aKOHO-
MepPHO BO BpeMeHI... /100vie npoyeccrt (B TOM 4yCAe Y ITPOLECCH XKI3-
HeJesITeAbHOCTYI OPTaHU3MOB) B CHICTEMe, ABVIKYIIEVICS paBHOMEPHO
OTHOCHTEALHO HEKOTOPON MHepLMaABHOM CUCTEMEI, HabaA104aTearo,
IIOKOSIIIIEMYCs B DTON MOCAeJHelN cucTeMe, MPeACTaBAAIOTC 3aMes-
AEHHBIMH B COOTBETCTBUU ¢ popMyaoi (1.13)»1.

OaHaKo, ecay MBI BCIIOMHIM, YTO AIOOBIe Yachkl HEOOXOAMMO XO-
Ts OBI pa3 B ABOe CYTOK 3aBOANTD (MAM KaKAble YeThIpe-ILITh MecsIia
MEHSTh B HUX OaTapeliky), TO MAAIO3Us BEYHOCTU 0OpaTUMOIO BpeMe-
HI Cpa3y >Xe Mcye3aeT. Tak >ke He BeUHBI I AI0ObIe ITPOIIeCCH, AaKe Te,
KOTOpEIe MBI pacCMaTprBaeM B KadyecTBe «OCIIMAAATOPOB — Ilepejart-
9YIKOB CBETOBBIX CUTHaAA0B». Bpems a1000r0 mpoliecca He MOKET OBITH
0OpaTMMBIM, a ecAu HeKTO ero TakuM ceOe IpeAcTaBAseT, TO DTUM
IpeJcTaBAeHIeM OH BpeMs Ke AOTMYeCK! OTPUIIaeT, IOAMEH: ero
JacaMM — IprOOPOM, KOTOPBIM MBI 6pems AUIID U3MepseM B CBOell
VICO. UYro xacaercs apyroit VICO, aBuyieiicst OTHOCUTEALHO IIep-

. Crobenvywin /. B. Tlapamokc OJM3HENOB B TEOPHH OTHOCUTENbHOCTH.— M., 1966. C. 33.
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BOI1 C CyOCBETOBOJ CKOPOCTBIO, TO, COTAaCHO IMPVHIIUITY OTHOCUTEAD-
HocTM ['aamaes, MBI B IPUHIINIIE HE MOXKEM 3HATh, YTO TaM IIPOUCXO-
AUT C ee yacaMl, KOTOpBIe TaK’Ke HeOOXOAUMO 32600uMmb, 1 HabA104a-
teap dToit VICO mo-suanMoMy »T0 Kak-To deaaeT. CkazaHHOe 1€rKO
0OOCHOBBIBAeTCSl AOCTAaTOYHO He3aTelAVMBBHIM OCTEHCUBHBIM pacCy>K-
AeH1eM C OIOPOIl Ha HarAAAHOCTh, OOpaIlleHHYIO K HallleMy BHyTpeH-
HeMYy CO3HaHMUIO.

Koraa mbl m3MepsieM BpeMs ¢ IIOMOIIBIO YacOB, CTPEAKM KOTO-
PBIX IIPOXOASAT OAVH 3a APYIMM IIOAHBIE KPYTH, TO OTKYAa MBI 3HaeM,
CKOADBKO ITPOIIA0 MMHYT, 4acOB MAM CYyTOK? B ganHOI cutyanum Oes
HaIIero BHYTPeHHEero YY6Cmea 6pemMeHy He OOOMTUCE, C TIOMOIIBIO KO-
TOPOTO MBI YyBCTBYeM TedeHIe BpeMeH! 0e3 BCAKNMX JacOB ¥ KaKMX-
1060 opueHTUPOB. VI3BecTHO, HalTpUMep, YTO KOCMOHABTHI IIPOXOAAT
0ocoOble TPeHMPOBKM B aOCOAIOTHO M30AVMPOBAaHHBIX ITOMEIIEHIIIX,
Ha3bIBaeMBIX CypAOoKaMepaMu. DTO, MOKHO CKa3aTb ugeaasHsre VICO,
B KOTOpBIE I3BHE He IIPOHMKAeT HI CBeT, HI 3BYK, U YeA0BeK OCTaeTcs
OAVH Ha OAVH CO CBOMM BHYTPEHHMM CO3HaHMeM HeoOpaTUMOro Bpe-
MeHU. V] ecau B TaKMX yCAOBVSIX HEBO3MOXKHO PEIIUTh IIPOCTPAHCT-
BEHHYIO IIp0oOJeMy, CBA3aHHYIO C OTHOCUTEABHBIM ABVI’KEHIEM, TO
rpobaeMa BpeMeHH PellaeTcsl Kak-TO caMa COOOIA, T. e. npodaeMbl 6pe-
Mmenu e cyuecmeyem ¢ MICO. B cnenmaapHO ITOCTaBA€HHBIX DKCIIEpPH-
MeHTax AIAY, IIPOBOAVBILIIE AHV Y HOYM B aDCOAIOTHO M30AMPOBaH-
HOJI KaMepe AU B TAyOOKOI1 ITeltepe, opeAeAsian BpeMs C A0BOABHO
BBICOKOI1, THOT A 4yThb AU He A0 IIPOLIEHTa, TOYHOCTHIO. DTO O3HAYAET,
4TO, HaIpUMep, IPOAOAKUTEABHOCTh Yaca IIOAOIBITHBIE PETUCTPU-
poBaAu ¢ OMIMOKOI B ABe-TPU MMUHYTEI, a IIPOAOAKUTEABHOCTD CYTOK
C omMOKOIA, He MpeBhIIIaolIell moayJdaca. A BOT ApyTue HIMPOKO U3~
BECTHbIe DKCIIEPUMEHTHL VICIIBITyeMBIM A4aBaloCch Ilepes CHOM 3aja-
HIe ITPOCHYThCs Oe3 OyAuMAbHIKA, CKaXkeM, POBHO B ceMb 4acos. U1
TPEHNpPOBaHHBIE AIOAU, CpeAul KOTOPBIX ObLAM aABIVHICTBL, KOCMO-
HaBTBI M AETYMKY, C XOPOIIE TOYHOCTBIO IIPOCHIIAANCh B 3aldaHHOE
BpeM:l, XOTsI B OOBIYHON KU3HU OHU BCe OBLAM He IIPOYb IIOBAASITHCS
AO €CTEeCTBEHHOIO IIPODY>XAeHMs. DTO O3HAYaeT, 4TO Yy KaKAOro M3
Hac VMIMEIOTCSI BHYTPEHHIE 4achl, KOTOpbIe VICIIPABHO PeruCTPUPYIOT
XO/Z BpeMeHU, U Koraa Mbl OOAPCTBYeM, M KOTAa MBI CIIUM, T. €. MBI
HaAe>KHO CBA3aHbI ¢ (PUBMIECKMM MUPOM IIOCPEACTBOM BpeMeH!, BHe
3aBICUMOCTH OT TOro, B Kakou VICO MbI HaxoanuMmcst nau, 0osaee Toro,
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n3 xakoit VMICO n B Kaxyio Mbl iepexoduM. Ho xoa Bpemenn sHyTpu
Hac Takke TpebyeT 1oA3apsaKy, Kak 1 A100bIe 9acsl BHe Hac. Apyru-
MU cA0BaMM, PYHKIIMOHMPOBaHMe JacoB BHYTPHU HAaC — HTO IIPOLIeCC C
ompuyamervoil pabomoti. 3HA4UT, COrAacCHO IMPUHLNITY HyAeBOil pa-
6O0THIL, 445 TOTO 4TOOBI OHM (PYHKIIMOHMPOBAAU HEIPepPHIBHO (ITOKa
MBI >KVBBI), B HaIlleM OpTaHu3Me AOAXKHBI IIPOXOAUTH COOTBETCTBYIO-
IIyie ITPOLIECCH], MMEIOII/e OTHOIIEHEe K BpeMeHU, C NOAOXKUMEALHOL
pabomoii.

B ¢pusuxe cymecrsyeT mMHoxecnso 4acos, B KOTOPOM CaMUX 1O ce-
Oe IpnOOPOB 4451 U3MEPEHNsT BpeMeHM MOXKeT OBITh CKOABKO YTOAHO
U KaKoOM YyroAHO KOHCTPYKLIMM, HO, KaK BCJIKOe MHOKeCTBO, BCE Yachl
oObedUHeHbl B AOTMYEeCKOoe Iied0e MOCpeACTBOM OITpele]eHHOIO MH-
BapuaHTa — eduHuubl 6pemeny. YacaMmu B DTOM CMBICA€ MBI Ha3hIBaeM
100071 TIeproANIecKil IIporecc: BpaleHne 3emMan, AuokeHne /ly-
HBI, HaIIM OOLIYHBIE MeXaHIIeCcKue AV 9AeKTPOHHEIe Jackl, Koaeda-
HII1 aTOMOB, HO BCe BTH Yachl 0ObeAMHsIET B OAHO IOHTHE Jachl» UX
CBOJVICTBO B TOV A VHOM Mepe COXPaHATh CBON II€PMOJ 3a CYET KaKo-
rO-TO MCTOYHMKa sHeprun. Jpyrumm caoBamu, Bce 4achl MMEIOT CBOM
I1epnoJ, u3MepseMblil BpeMeHeM KaKOIo-A100 STaA0HHOTO IeproAa,
HO IpM OAHOM HEOOXOAMMOM YCAOBUM: HapsAAy C OTpUIIaTeABHON
paboroii, koTopas, COOCTBEHHO TOBOpsI, M BLICTYIIaeT TeM BHEITHUM
¢akTopomM, Oaarogapst KOTOPOMY BpeMsI BHEIIIHe BEICTYIIaeT KaK Jackl,
BHYTPM 4YacoB AOAKeH IpOTeKaTh OOpaTHBLI ITpollecc, XapaKTepu-
3YIOIIUIICS TTOAOXKUTEABHON pa60T0171. Ecan st mepmoan comsme-
PUMBI, CKa’keM, OAMH IIepUOJ eCTh IjeAoe KpaTHOe APYTOro, TO MX
MOXXHO VCAOBHO M300pasUTh OKPY’KHOCTAMM, MeXAY KOTOPBIMHU
MMeeTCsl OTOOpakeHMe CHMHXpOHm3arum. Vl Haa BceM STUM MUPOM
KPYTOBBLIX IIMKJAOB IIAPUT OecKOHeuyHas IpsAMas HeoOpaTHMOIO Bpe-
MeHH, KOTOpas OOBEeKTVBHO CHHXPOHM3MPOBaHA CO BCEMU peaabHbI-
MM 4JacaMl ITOCpeJCTBOM YKa3aHHOTO MHBapMaHTa, (PU3NIECKM BbI-
pa’kaeMbIM, YCAOBHO TOBOP:1, II1aHKOBCKMM KBAaHTOM AEVICTBUSL.

BosHmkarommii BOIIpoc COCTOUT He B TOM, YTOObI M3MEPUTDH Be-
AVYVHY DTOrO KBaHTa AeVCTBIS (KaK CTaHeT SICHO U3 I10CAeAYIOIIETO,
HTO HEBO3MOJKHO), @ B TOM, UTOOBI IIOHATH, KAKMM 0Opa3oM 4ackl Ho-
CMOANHO 3a600AMCs B IPUPOAHBIX yCAOBMAX. Ecam MBI paccMaTpuBaeM

L Cwm.: Tonos B. I, Jloruka kiaccuaeckoii MeXaHHKH. — CII6., 2005. C. 95-177.
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X0/, A100BIX YaCOB KaK OJHOHAITpaBAeHHBIN MPOLecc, TO Hallla MOAeAb
HeoOpaTMMOro BpeMeHU A0ZUYecKy HenoAHA. MBI IIOMajaeM B DHTPO-
nuiaei Mup Kaaysnyca — boabiimMaHa, KOTOPBHIN, KaK M3BECTHO, 00-
pekaetr Beceaennylo Ha «Ternaosyio cMepTs». [Ipu 9TOM 5ICHO 0O4HO, UTO
IIpU U3MePeHnN eJuHULbl 6peMertl MBI BRIHY>KAEHbI C CAMOIo Hadada
OTKa3aThCs OT BCeX UyBCTBEHHBIX BCIIOMOTaTeAbHBIX CPeaCTB. Beab Ml
He MOXEeM COBMECTHUTh 4Ba IPOMEXYTKa BpeMeHM, TaK KaK CyIecT-
BEHHBI ITPM3HAK BpeMeHM MMEHHO B TOM, YTO AI00ble ABe ero 4acTu
He MOTyT OBITh JaHBl BMecTe. HaM mo®TOMYy IIpMXOAUTBCS AEICTBO-
BaTh KOCBEHHBIM IIyTe€M, YTO BIIepBble IIOHAA ApuUCTOTeAb, 0OpaTuB-
IIUCh B OIpeAeAeHUM BpeMeHU 3a IIOAAEPIKKOM K SIBACHUSAM I[UKAU-
9JEeCKOTO ABVYKEHIS.

B HoBpoe BpeM:1 B paMKax KAacCMYECKOV TeOpeTUUIEeCKOV MeXaH!-
KII MOJXKHO OBLAO pacCMaTpuUBaTh PAaBHBIMI Te MHTEPBAaAbl BpeMeH!, B
KOTOpEIe IIpejoCcTaBAeHHas caMoli cebe MaTepuaabHasl TOUKa OIVICHI-
BaeT 04 AEVCTBUEM LeHMPAAbHOU CUADI PaBHbIE IIPOCTPAHCTBEHHbIE
KPUBBIE — DAAUIICEL 34€Ch MBI OKa3hIBaeMCsl Iiepes, TeM IIpeeAbHbIM
IIOHATHEM, B OOBICHEHUU KOTOPOIO AONOAHUTEABHBIM AOTMYECKUM
AEVICTBMEM BBICTYIIAeT 3aKOH BCeMMPHOTO TSATOTeHMS 1, TaKUM oOpa-
30M, BpareHne 110001 naaHeTs: COAHEYHOM CUCTeMBI JaeT HaM Q-
3MYECKUII IIPOTOTUII MCKOMOTIO 9TaA0HHOTO BpeMenn. OgHako Goaee
TOYHOE PacCMOTpeHMe MeXaHMJecKoil KapTUHBI MMpa ceifdac ke 00-
Hapy>KMBaeT pasHUILy, CYIIeCTBYIONYIO MeXAy uAeaansanyeit (rpe-
A€ABHBIM IIOHATHEM) M ee SMIMPUUYecKoil peaausarueni. [Tosromy
AJsl HauaJa IPeAIIOA0XKNUM, YTO UCTUHHBIMY (PUNIECKUMU eAUHU-
IJaMU CAY>XKaT He BEIeCTBeHHbLIe MacIITaObl — <«CKeCTKHEe CTEeP KHI»
UAU «49achl», KaK yxe 6oaee cra aet yreepxaer CTO, a 911 eAMHAITEL
cogep>KaTcsl KaK MHBAPMAHThI B COOTBETCTBYIOIIMX (PU3UYECKUX 3aKO-
Hax. KakM HeOOBIYHBIM HI Ka’KeTCsl Ha IePBBIIl B3IAs4, DTO I10A0XKe-
HIe, OHO, KaK IIOKa3hbIBaeT MCTOPMYECKMII OIIBIT, TOYHO OOO3Hayaer
OCHOBHYIO ITpODAeMy PU3UKIN.

KEIIAEPOBO ITPOCTPAHCTBO 1 BPEMSI
Tperuit sakon Kemnaepa usaaraercs Tak. OTHOIIEHMe KBaapaTOB
IepUOAOB AIOOBIX ABYX I11aHET PaBHO OTHOIIEHMIO KyOOB 11X OOABIIIIX
I104yOCeil DAAUITUYECKUX OPOUT, II0 KOTOPBLIM OHIU OOpaIlaroTCs
BOKPYT IIeHTPaAbHOTO Teaa:
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Ll _[R

T, R,

Kemnzep BpIBea 9TOT 3aKOH, Kak U MpeAbIAyIIVEe ABa, MHAYKTVB-
HBIM CIIOCOOOM, T. €. IIOCPEeACTBOM TIIAaTEABHOIO aHaAM3a OIBITHBIX
JAAHHBIX, IOAYIEeHHBIX AaTCKUM acTpoHoMOoM Tuxo Bpare, u mx mmocae-
Aytonum obobIeHneM, a UMEHHO. U3MepeHreM BpeMeH o0palleHus
raaHeT BOKpyr CoAHIIAa I BEIYMCAEHMEM IeOMeTPIYIeCcKM CIIOCOOOM
CpeJHMX PacCTOSHMII IIAaHeT A0 cBeTnaa. Jajee, IOCKOABKY CpeAHss
CKOPOCTb BpallaTeAbHOTO ABVIKeHWs V = 2nR/T, TO, IOACTaBAsSI HTO
BBIpa’KeH!e A4S Vi U V2 B HallMICAaHHOe BEIIIIe COOTHOIIIeH!UE 1 ITPOu3-
BOAS COOTBETCTBYIOIIVIE IPeoOpa30oBaHILs, ITOAYINM

(Ruv2/R2v1)2 = (R1/Rz2)3, mam, IpoBeAs COKpalleHue,

2
Vo | _ R,

Vi R,

OkoHYaTeAbHO HaXOAVM

Vi2R1 = V22R2 = ... = Vn2Rn = K, (1)

rae K — rmpesea HEKOTOpOTI ITepeMeHHON BeANYMHBI (Ha30BeM ero
npegeaom Kemaepa), m on umeer pasmepHocts L3T-2 Ecam mepssii
4yaeH cootHomenus (1) moayden, Hanpumep, 441 Mapca, To caeayio-
I[yie YAeHbI IIPUMEHUMBI 445 410001 naaHeTsl COAHEUHONM CUCTEeMBL.
Benepsi, 3eman, Carypna u 1. 4. PasyMHO IIpeAIio10KuTh, 4TO yKa-
3aHHOE COOTHOIIeHME NPUMEHUMO He TOABKO AAS ILAaHeT, HO U AAs
APYrux HeOeCHBIX Tead, ABVDKYIIUXCS B IPaBUTALMOHHOM IIOA€ IIeH-
TPaAbHOTO HeOeCHOIO Teaa, HallpUMep, KOMeT U acTepOouA0B, OrPOM-
HOE 4MCAO0 KOTOPBIX Bparjaercs BOKpyr CoaHIla IO pPasAMYHBIM Op-
buram, n Kemnaep aymaa umeHHO Tak. EAMHCTBEeHHOe yTOYHEHUeE
¢popmyast Kenaepa sakaiogaercs B ToM, 9to npedea K xapakrepuayer
uHepyuarbHoe Kocmuveckoe dsuxeriue. Bce HeOecHble Teaa B TOM mMAU
MHON CTEeNeHN ITOABEeP>KeHBI BO3MYIIEHIAM, II0STOMY ITapaMeTphl UX
OpOUT B COOTBETCTBYIOIIIEIl CTeIeHU OTKAOHSIOTCS OT IIpeleAbHOTrO
snauenust K. 3akony Kenepa nmogumusiorcs u HebGecHble Teaa, ABU-
KyIIecs BOKPYT ILAaHeT KaK LeHTPaAbHBIX Tea, I ABVUYKeHNe VICKYC-
CTBEHHBIX CIIyTHUKOB 3eMAlU B Hallle BpeMs (IIOKa ITapaMeTphl MX
ABVDKeHMs OAM3KM K IapaMeTpaM CTaIlIOHapHOI OpOMTHI), HajeX-
HO€e TOMY IOATBEP KAEHNe.
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B Boipasxenue a4 Tpernero 3akoHa Kerzepa He BXOAAT Macchl
ILAaHeT, MacChl KOMET U acTepPOM 0B, a TaKKe MaCChl CITyTHUKOB (ecTe-
CTBEHHBIX U MCKYCCTBEHHBIX), BpaIIAIONIUXCsl BOKPYT ILA1aHeT, HO Mac-
CBHI, KaK OUeBMAHO, Y BCeX TIepeurCAeHHBIX HeOeCHBIX TeA CyIeCTBYIOT.
Ecan caeposaTh cxeme IpaBMTAIMIOHHOTO B3aMIMOAENICTBI, Hadep-
TaHHOI HpI0TOHOM, TO CaeayeT IpM3HATE BCe TO, O YeM MBI TOBOPUAY
paHee, paccMaTpuBasi BRIHY>KJeHHOe BpallleHe Tel Ha yCAOBHO He-
pactskumoit HuTw. Ilpu BRIHY>XAeHHOM (HeMHepIIMaabHOM) ABVIKe-
HUU AOAXKHBI TIEPUOAVYECKY BO3HUKATh CHUABI, MCXOAMAIINE U3 IIeH-
TPaABHOTO Teaa, KOTOpBIe, KpOMe IOAJep>KaHNs ABVIDKEHMS paBHO-
MepHBIM, COBEpPIAIOT Tak’Ke HeoOpaTuMyIo padoty. VimenHo HeobOpa-
TUMasl COCTaBASIONIAsl TaKOTO B3aIMOAEVICTBIUS BBLI3HIBAET Y BBIHYXK-
AEHHO ABVDKYIIIETOCs Tela IIeHTpOCTpeMuTeAbHOe ycKopeHne. B cporo
odepeap, BpaIalOIeMycs Teay, YTOObI OCTaBaThCs Ha CTaI[MIOHaPHON
opOure, HEOOXOAMMO IMEePUOAUIECKU HPOTUBOACIICTBOBATEL I[EHTPO-
CTPEeMUTEeABHOI CIAe TaKMM 00pa3oM, YTOOBI COXPaHAThH HEM3MEHHO
CBOIO AVHEIHYIO OpOUTaABHYIO CKOPOCT.

PaccMoTpyM B paMKax 9TOI CXeMBI JABVDKeHue 3eMAM BOKPYT
Coanna B €BKANAOBO-apXMMeJOBOM ITPOCTPAHCTBE, KaK 9TO IIPOBO-
AVITCS BO BCeX yueOHMKaX, IMOsACHAIONINX Teopuio TaroTeHns HpioTona
Ha reoMeTpudeckoit mogean (puc. 1). TpasguIimoHHO IeHTpoCTpeMu-
TeAbHOE YCKOpEeHMe BBIYMCASIOT, pacCMaTpuBasl M3MeHeHUe TaHTeH-
IIMaABHOI CKOPOCTU 3eMAU 3a «eAVHUITy BpeMeHI», paBHyIo 1 cex, T.
€. BBIUMCASIOT, KaK OY4eBIUAHO, CPeAHIOI0 BeANINMHY JaHHOTO M3MeHe-
HILST CKOPOCTIA.

Puc. 1
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C TakuM Xe yCIIeXoM DTy BeAMYMHY MOKHO BBIIMCAUTD U 3a Ta-
KI1e «@AMHUIIIEI BpeMeHI», Kak 3a 1 munyty, 1 4ac, 1 mecsan u T. 4., Io-
AydJast IIpU 9TOM pa3AUYHEIC 3HAYEHMs TaK Ha3bhIBAeMOIO II€HTPOCT-
peMuTeabHOro yckopeHus». VTax, mycts Bektop A Ha puc. 1 naobpa-
>KaeT CKOPOCTh 3eMAU B AaHHBII MOMeHT BpeMeHn. Tak kak 3eMas 3a
1roa (3,2:107 c) mpoxoaut ayry 360°, TO Ka’KAyIO CeKyHAY OHa CMella-
eTcs Ha yroa (360/3,2:107)0. DTy yraoByio ckopocTs 0603HaunM OyKBO¥I
w. Uepes ceKyHAy mocae TOTO KaK 3eMAsl HaX041UAach B TOUke A, CKO-
POCTh IAaHeTHl M300pa3uTCsa BeKTOPOM B, KoTopasi 1o onpeeaeHnio
MMeeT TaKylO >Ke BeAM4MHY, KaKk A, HO IIOBepHyTa Ha yroa w. Ilpu
9TOM UTHOPHPYETCS TOT OYeBUAHBIN (PAKT, YTO yKa3aHHbIE BEKTOPHI
XapaKTepU3YyIOT ABVDKeHMe 3eMAM 6 pasHoe 6pems U 6 pasHbulX moukax
npocmparcmea. Takum oOpasom, B HapyllleHUe 3aKOHa TOXKAeCTBa
TeOMEeTPUYECKM COBMEIAIOTCA HavyaAbHBIe TOYKM YKa3aHHBIX BEKTO-
POB, He MeHss UX HallpaBAeHMe UM BeANYMHY, KaK 9TO ITOKa3aHO Ha
puc 1.

Vismenenue ckopoctn 3a 1 ¢ ecTh pasHOCTE MexXay A un B, KoTo-
pas Ha pucyHKe oOo3HadeHa oTpe3koM C, BeANYNMHY KOTOPOIro Haxo-
24T 4epe3 A, B 1 w, noaaras nx seAndnMHaMy u3sectHeiMu. Ha ocHo-
BaHMU T0ro C/2mA = w/360°, oTkyaa

C = (360-271-30-105) (3,2:107-360°) = 0, 59 cm/c2.

Ora BeanunHa, Kak GpU3MKA 1104araloT y>ke 00.4ee Tpex CToAeTuI,
XapaKTepusyeT U3MeHeHle HallpaBAeHIs BeKTOpa CKOPOCTU 3eMAH 3a
O/HY CEKyHAy, IIOSTOMY OHM CUMTAIOT, YTO ILIEHTPOCTpeMUTEAbHOE
yCKOpeHNue Halell IllaHeTsl B TouHOcTu pasHsercs 0,59 cm/cz Ilo-
CKOABKY «IIEHTPOCTpeMUTEAbHOE YCKOpEeHIe» HallpaBA€Ha B CTOPOHY
Coanna, To 3emas nagaer Ha CoaHIle ¢ yCKOpeHMeM, paBHBIM yKa-
3aHHOI BeanunHe. AOCYpAHOCTD TaKOTO 3aKAIOUEHNsI Cpa3y CTaHOBUT-
Cs1 OYEBMAHOM, ecau crpocuth. «IloueMy Torga 3a «eAMHUILY BpeMme-
HI» B 1 r0og 3eMas BOBce He ITajaeT, T. €. II0CAe COBepIIeHIs KakK40To
II0AHOTO OOOpPOTa OHa HauMHAET CBOe «I1ajeHMe» KaK ObI C HyAsa7»

DTa aHTMHOMUS «IIOSACHSETCA» CAeAYyIOoIel AMHaMUYecKoil MO-
AeAplo. YCKOpeHMe 3eMAM IpM ABVKEHUM ee IO OpOuTe BOKPYT
CoaHIla MO>KHO HalTH, BCIIOMHUB, 4YTO IyTh, IIPOVIACHHBIV IIPU CBO-
0oaHOM madeHun Teaa (IIaAeHNS U3 COCTOSIHMSI IIOKOS) 3a IEPBYIO
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CeKyHZy, paBeH I0A0BUHe eTo yckopenusi. Hanpumep, aas xupnnuya,
HayaBIIIero IlajeHye C KPBIIM JAOMa Ha IIOBEPXHOCTh 3eMAM U3 CO-
CTOSIHISI TTOKOsI, MTHOBeHHasl (poTorpadusi okaszaaa Obl, 4TO €ro CKo-
POCTL B KOHIle IIepBOii CeKyHABI cTada pasHoi 980 cm/C. DTo 1 ecTsh
€ro MCTUMHHOE yCKOpeHIe, OTHECeHHOe K JaHHOMY MOMEHTY BpeMeHH,
KOTOpOe, KaK BIIepBble onipedeana l'aanaeir, — 445 3eMHOI IIOBEPXHO-
ctu mocTosinHas BeanunHa. Caea0BaTeAbHO, AUIIL TOABKO B IEPBYIO
CeKyHAY CpeJHss CKOpOCcTh KaMHs pasHa (980 + 0) ©2 = 490 cm/c (B
caeayiomye CeKyHABI OHa OyJeT ApPyroii), M 3HaYMT PacCTOAHNE, Ha
KOTOpPOe OH OIyCTUTCS, AUIIL TOABKO B IEPBYIO CeKyHAy pasHO 490
CM, MAU TI0A0BUHE eTo yckopenus. He 3ameuas B npumepe c magao-
MM KaMHEM HMKaKOIO II0ABOXa, He3aJadAuBble TeOPeTUKIU Jalee
npogoakaoT. Ecan 651 Ha 3eMAI0 He AelICTBOBaJla Cula IIPUTSKe-
Hus, TO 3a 1 ¢ oHa cMecTmAach OBI IO IIPSIMOIA, KacaTeAbHOI! K ee oOp-
6ure, Ha paccrosane 30 KM, HO B A4eJICTBUTEALHOCTH 3eMAs OyaeT Ha-
XOAUTLCA He Ha HPsIMOiL, a Ha opbure Ha paccrogHMmu X OAMXe K
Coanny. CaegosareabHo, X — pacCTOSHME TIaAEHIS 3a O4HY CeKYHAY U
Kaxkzoe HoBoe X «BeYHO MHaJalomiasi 3eMAsa» HadMHaeT C HyAeBOil OT-
METKM BpeMeHI.

IIposeas Takoro poda «0OOCHOBaHIE AMHAMIIECKOIO XapaKTe-
pa», TEOPETUKI BHOBb BO3BPAIIAIOTCS K CBOEN U3A1001€HHOI TeoOMeT-
pudeckoit Mogeau. OHU CTPOAT TPEYTOABHMK (ero MOXKHO HailTH B
A1000M y4yeOHUKe (PUBUKM A CTApIIEKAACCHUKOB), OJHA CTOPOHA
KOTOpOoro — paauyc opouter 1,5:108 cm, coegunsiomuit Coanue u
3eMAI0 B HayaAbHBINI MOMEHT «ITaJeHVs» I1aHeTHl; BTOpas CTOPOHa,
NepHeHAVKY ASpHAas IIePBOIA, — IyTh AAMHOM 30 KM, KOTOPBII IIPOIILAa
651 3emas, OyAb OHa CBOOOAHON OT mpuTArateAbHoN cruanl CoaHIa,
TUIIOTeHY3a HTOTO TPEYroAbHUKa — IpsiMast, coedunsiomas Coanle u
KOHeLl TPUALIaTMKIAOMETPOBOIO OTpe3Ka, pasHas (1,5:108)2 + (30)2 =
(1,5-108 + X)2. A aasee HaumHaIOTCA apudMeTIdeckue TPIOKU. Tak Kak
KBaAparT IMIIOTeHy3Hl paseH (1,5:108)2 + 2- 1,5:108-X + X?, To X? — Ha-
CTOABKO Majas BeAWdrHa I10 CpaBHEHMIO C APYIMMMU BeAMdMHaMMU B
yKa3aHHOM BBIPa>kKeHIH, YTO ee ITOMPOCTy OTOpackIBaIOT, KaK HeXKela-
TeAbHYIO 1omexy. Ilocae 9Toro noayyaior

X =(302) o(3:108) =3-10-8 xm = 0,3 cm.
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Yckopenne >xe Basoe 6oaspmie, T. e. 0,6 cM/C? U aHaAOTMYHBII
pacueTr B paMKaX yKa3aHHBIX «PacCy>KAeHuUi» HeoOXOAMMO IMPOBOAUTD
AAST KaXKAOM CAeAyIOIell CeKyHABI, pacCMaTpUBasl «IIajeHne» 3eMAau
U3 COCTOSTHMA MOKOosA. B rogy coaepsxures 3,2-107 ¢, caegoBaTtearHo, 3a
roa TeopeTukam (KOMy-TO OAHOMY AV BMeCTe B3STHIM) HEOOXOANMO
IIPOBECTH yKa3aHHOe KOAMYecTBO pacyeToB. Ho To eme He Bce. ITpu
sToM onu 3,2:107 pa3 4045KHBI «<OTOPOCUTDL» U BeAndnHy X2,

OtBaeyeMcs OT BBHIIIEN3A0KEHHOTO ¥ BHOBb OOpaTUMCS K 3aKO-
HaM Kemnaepa. IIpexxae Bcero sameTny, 4to oHM 661411 cHOPMyAUPO-
BaHBI HEMEIIKIIM aCTPOHOMOM U MbICAUTeleM DoJee uyeM 3a I0ACTO-
AeTus 40 TOTO, KaK HEIOTOH mpeAa0>Kua CBOM 3aKOHBI AMHAMUKU U
3aKOH BCEMMPHOIO TATOTeHUsA. B cBoio ouepeap, padoror Kemaepa
BO3HMKAM OT4YacTy O04arogaps MHOTOAETHUM TPyAaM AAaTCKOIO acTpo-
noma Tuxo Bpare, mogpobHo 1 BecbMa TOYHO OHMCHIBAIOIIMM 04O~
KeHIs TL1aHeT OTHOCUTEAbHO HeIIOABVKHEIX 3Be34. Ognako HreioTony
yA4aa0Ch JOKa3aTh HaydHOMY COODIIecTBy, 4uTO 3akoHbl Kemaepa
MOJKHO ITOAY4YHUTH ITyTeM (pOpPMaJbHOTO MaTeMaTU4eCKOTO BBIBOJA I3
3aKOHA BCEMMPHOTIO TATOTEHNS ¥ BTOPOIO 3aKOHA AVHAMMKN, T. €. IO
MBICAb OblAa TakoBa, uTO 3aKOHHI Kemaepa — Bcero Aminb TpuBMAAb-
HEBIE CAeACTBU ero oHToAoruu. Kpome toro, Heroton nokasaa, 4ro n3
BCeX 3aIlMCell 3aKOHa A4S pacIpOCTPaHeHMs B IIPOCTPAHCTBE IPaBU-
TaLVIOHHOM CHABI IIOAHOCTBIO COTAaCyeTCsl CO BCeMU TpeMs 3aKOHaMU
Kerzepa TOABKO 0gHa — Ta, B KOTOPOJ 3aBMCUMMOCTb OT PacCTOSHIASL
IOAYMHAETCS 3aKOHY OOpaTHBIX KBagparos. Ho o uem 31O rosoput?
Aymp o ToM, uto Kenaep m HpIOTOH 1Crioan3oBaan 0AHO U TO Ke
(pasoBoe IPOCTPaHCTBO A4 CBOMX TIeOMETPUYECKMX Mogeael, a
MMEHHO. IIPOCTPAHCTBO €BKANAOBO-apXUMeAOBOI CTPYKTYpPhl. ToabKO
B TaKOM IIPOCTPAHCTBe I110111aab cpephl CBsI3aHa KBaJpaTUIHON 3aBU-
CUMOCTEIO C €€ PaguycoM, CAeA0BaTeAbHO, 3aKOH BCeMUPHOTO TATOTe-
HII, CBA3BIBAIOIINII TOYKM PacHIMpPAIONIeNics ceprl C ee IIeHTPOM,
MOKeT OBITh TaKXKe 3aIllcaH B KBagpaTUJIHOI (popMme, I1pea0KeHHOI
HbaioTronowm:

F=G

rae m u M — macchl ABYyX B3aMIMOAEMCTBYIOIIUX

mM
RZ
Tea, R — MeTpuyeckoe paccrosinue Mexxay Humu, G — Tak HasbiBaemast

I'paBUTallMOHHAasI IIOCTOsIHHASM, KOTOPpasl MOKET OBITH nsMepeHa u, 110
TUIIoTe3e HBIOTOHa, OHa A/s BCeX Tea U paCCTOHHI/Iﬂ AOA>KHa MMETb
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OZHO M TO K€ 4HCAeHHOe 3HadeHue. Ilocaesnee mpeamnoaoskeHne —
camoe caaboe MeCTO HBIOTOHOBOV TeOPHUU TATOTEHMs, TaK KakK M3Me-
penne G jasee orpaHMYeHHBIX AaDOPaTOPHBIX YCAOBMII pacIpocTpa-
HIUTD HEeAB3S.

Cnaa (Tounee, HaIPSIXKEHHOCTH TOAS CIA), AMICTBYIOIIAs MeXAY
AByMsl TedaMy OOBIYHBIX Pa3MepOB, KOTOPLIE pacIIOAO0XKeHBI Ha He-
004BIIIOM PaCCTOSHUM APYT OT APYTa, BIiepshle Oblaa u3MepeHa 5 1798
r. I. Kepenauiem — gepes cTo aet riocae Toro, kak Heioron omy6.an-
KOBaA cBoit 3akoH. [Tockoapky KeBeHAUIIT MOT C XOPOILIeli TOYHOCTBIO
U He3aBUCUMO M3MepuUTh Beanuuuel F, m, M u R, emy yaaaocs pac-
cunTaTh BeanunHy G IIpM 4aHHBIX HAYaAbHBIX U TPAHUYHBIX YCAOBMSIX.
B nacrosmee Bpems IPUHATO CIUTATh, 4TO 5Ta BeANUNHA PaBHA

G = 6,67-10-11 H-m2/kr2.

PasMepHOCTD 9TOM DKCIIEPUMEHTaAbHO yCTaHOBAEHHOM BeANYU-
HbI paBHa L3T2M-., T. e. OHa oTAMYaeTcsl OT pa3MepHOCTU npesdeaa K
BXOXKAEHIEM B Hee MaCCEL

Teneps paccMOTpUM BEIBOg, TpeThero 3akoHa Kemnaepa, mo Hero-
TOHY, T. €. KaK CAeACTBME €TI0 3aKOHa BCeMUPHOTIO TATOoTeHus. B ocHo-
BaHIe BBIBOAA, IIPEXKAE BCero, 40AXKHO OBITh BBeAeHO cAeaylollee rpa-
HIYHOE yCAOBME: TeAO IO/ AEWCTBUMEM I'paBUTAIIVIOHHONM CHUABI ABU-
JKeTCsl TI0 KPYTOBOM TPaeKTopuM, MO0 B IIPOTUBHOM CAydae HeAb3s
npumeHnts ¢popmyay lolirenca 445 1EHTPOCTPEMUTEABHOTO YCKO-
pennst, u HpIOTOH, NO-BUAMMOMY, Takylo yIPOIIAIOIIYI0 MAeaau3a-
OuIO IIpeaycMmarpusaa. Ilocae sToro B 3HaueHme cpegHeli CUABL, BbI-
pakaeMoli BTOPBIM 3aKOHOM AMHaMMKI: F = ma, Mo>XHO popMaabHO
BBeCTU 3HadeHle CpeAHero pajualbHOTO yckopeHms: a = V¥/R. B pe-
3yAbTaTe TaKUX IIOACTaHOBOK gopmyaa HrpioroHa mpmoOperaer cae-
AYIOLIVIV BUA,

Gm, M = m, &

9 p2 i
R, R,

34ech Mig B A€BOM YaCTU BBIpa’kKeHM: — Macca JaHHOM I1AaHeTHl,
KoTopast, B3aumogerictsys ¢ CoaHiieM, co34aeT HeHTPOCTPEeMIUTEABHYIO
CUAY OPUTSKEHNS, Mii B IIPaBOJ 9acTU — Macca DTOM >Ke IAaHeThl, KO-
TOpasl, BpallasCh IO OKPY>KHOCTHM COOTBETCTBYIOIIEIO pajauyca, Co34aeT
LIeHTPODEKHYIO CAYy OTTaaKuBaHMs, R — paccrosHue or 1eHTpa 1aa-
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HeTHl A0 1eHTpa CoaHIIa, Vi — CpeAHsIsI AMHEIHAas CKOPOCTh ABVIKEHILT
I1aHeTsl 110 opOute, M — macca CoaHIla, rpaBUTAIIOHHOE AEVICTBIIe
KOTOPOIO yAep>KMBaeT ILAaHeTy Ha OpOmTe, COXpaHsI B KadKAOe cae-
AyioIliee MIHOBeHMe ee paccrosgHue R 40 csetmaa. VItak, y ImaaHeTsl
AOAKHO OBITh ABE MacChl — IpaBUTALMOHHAs (Mg) 1 MHepTHAsA (M), U
ZeBasl YacTh ypaBHEeHNsI XapaKTepu3yeT CUAy IPUTSDKeHIs], 104, AeVICT-
BII€M KOTOpOII I11aHeTa nagaeT Ha CoaHIle, a ImpaBas ero 4acTb — IieH-
TPOOE>XKHYIO CIMAY OTTaAKMBaHWA, M0 AeNICTBIEM KOTOPON IIJaHeTa
orgaasercsa or CoaHma. DTM CMABI BOZHMKAIOT KaKjoe caeaylolee
APYT 3a APyTOM MTHOBEHIE, AeVICTBYIOT Ha KaXKAYIO YaCTHILy I1aHeThl
OZHOBPEMEHHO, 1, CAeA0BaTeAbHO, COr1acHO TpeTheMy 3akoHy Hrioro-
Ha, IIX CyMMa BCera ocTaeTcs pasHOI Hya10. [losTomy naaHeTa ocraert-
Cs1 B paBHOBeCHI. DTy >Ke (PU3NIEeCKYIO CUTYaI[UIO OMVCHIBAeT 1 TPeTUil
3akoH Keraepa, OCHOBEIBasICH AMIIb Ha IIPOCTPAHCTBEHHBIX 11 BpeMeH-
HBIX ITapaMeTpax KOCMIYECKOTO MHePIINaAbHOTO ABVDKeHUA. Apyrimu
caosamu, ¢popmMyaa TpeThero 3akoHa Keraepa u ypasnenne Heiorona
OIIMCHIBAIOT MHEpPLMAaAbHOE COCTOAHIE CUCTeMEHI I11aHeTa — CoaHIle, 1 B
BTOM CMBICAE OHU TOXKAECTBEHHBL.

Taxum oOpas3oM, AOIOJAHUTEABHBIM YCAOBMEM AAsl AOTMIECKOI
KOPPEeKTHOCTM COOTHOIIeHM:s1 HbpIoTOHa BBICTYHAIOT: BO-TIEPBHIX, Ha-
Aydye y IJaHeThl ABYX MacC — IPaBUTaLIVIOHHONM M MHEPTHOM;, BO-
BTOPBIX, O4HOBPEMEHHOCTDh B3aIMOAEVICTBII C1A MHEePIUI U CUA Tpa-
BUTALIVM, B TPETBUX, aHAAUTNIECKUI (BEKTOPHBIN) XapaKTep 3aIlucu
¢opmyanr Troiirenca. 3naunt, ypasHeHue HpioToHa aormueckm co-
CTOATEABHO TOTAa M TOABKO TOTAAa, KOTJa OHO peIpe3eHTHpYyeT I10A4-
HOCTBIO OOpaTHMBIN XapaKTep B3auMoJelicTsusl rnaaHeT ¢ CoaHIeM.
Ho B TakoM cay4Jae mepBUYHBIM I10 OTHOLIEHUIO K popmyae HpioTona
BBICTyIIaeT MMEeHHO TpeTuii 3akoH Kemnepa, n6o OH omnmceiBaeT pas-
HOBECHOE COCTOSIHIE KOCMMYECKON CUCTeMBI BHE areAAsiiny K Kako-
My OBI TO HU OBL10 B3auMOAelicTBUIO 111aHeT ¢ CoaHIleM (BCIIOMHUM,
uro B popmyay Kerzaepa He BXoaaT Maccel raaHer). UTo ke KacaeTcst
3aKOHa BCEMUpPHOTO TsaroreHms HpiOTOHa, TO OH OCHOBLIBAeTCA Ha
MJee CUAOBOTO B3aUMOAENICTBUSA (BCIIOMHIM, 4TO, 10 HplOoTOHY, pas-
HOBECHOe COCTOsIHIE MaTepralbHOIO Tela — OTCYTCTBHME B3aMOJeli-
CTBUs, B pe3yAbTaTe 4ero OHO HaXOAUTBCA B IOKOE MAM ABVKETCS
PaBHOMEPHO M IPSMOAVHENHO). 3HaYUT, MMEHHO 3aKOH PaBHOBECILI
Kemnzepa HaBOAUT IOPsIAOK «Ha HeOe», HO OTHIOAb He 3aKOH TATOTe-
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Hya HploToHa: 1ocaeAHNii IIPOCTO BBHIHYXKAEH MOAIMHNUTHCS IIePBOMY
B CI.AY HEOCIIOPMMOI A0TMYECKOI COCTOATeAbHOCTH 3aKoHa Keraepa.

ITockoAbKY MBI 40Ka3aau, 9TO OpOUTaAbHOE ABUIKEHIE IAaHeT B
OCHOBe CBOejl MHepIMaAbHOe (MHade ITOBOpPs, MBI AOKa3aAu TO, YTO
coodmmna HaM l'aanaeit B «/Amnaaore» 0oaee Tpex BEKOB HazaJ, alled-
AUPYs AWMIIB K 34PaBOMY YMY), TO ICTMHHAs CKOPOCTD I11aHeT MOXKeT
OBITH BBHIpaXkeHa 4yepe3 OTHOIIeHMe AAMHBI TpaekTopum 2mR:i k me-
puoay Ti, T. e. K BpeMeHH, B TedeHHe KOTOPOIO JaHHas IL1aHeTa CO-
BepiiaeT oguH obopot Bokpyr Coanna. Vrak, moacrasasisi BeIpaxe-
HIIEe 445 V1 B IpeAblAylilee COOTHOIIeHMe, HaXOAUM

M
Gm,, E =m,4n’ _%
1

Jazee, BLIIIOAHNUB D1e€MeHTapHBIe IIPeoOpa30oBaHyIs, ITOAYIUM
My GM _ R
m; 4r? le
DTOT pe3yAbTar IIOAy4eH AAs IAaHeTHl 1 (HarpumMep, Mapca), HO
aHaJAOTMYHBIN BBIBOJ, IIPMMEHNM U AAsl AIOOON APYTOi I1AaHETHI N

(ranpumep, IOmmrepa), n60 mpasast yacTb IOCAEAHETO COOTHOIIEHVIS
— npedea Kemnzepa, KOoTOpsIit Obla BBIYVMICAEH HEMEIIKVMM aCTPOHOMOM
3agoaro go Heorona. He Oyap 9Ta mocTosHHasI M3BeCTHA aHTAMIICKO-
My HaTyp}puaocody — DPOTUBHUKY «MU3MBIIIAEHUA TUIIOTE3», HEU3-
BECTHO, KaK OBl CAOXKMAACh €r0 OHTOAOIV, CAeAys KOTOpOIl OH
cpopMyAMpoOBaa CBOI 3aKOH BCEMMPHOTO TATOTeHNs. OgHAKO BTO
errfe He Bce. MBI BuAnMM, 9T0 popmyaa l'1orirenca AeiicTBUTeAbHO OMN-
ChIBAaeT MHepLMalbHOe KPYroBoe ABIDKeHUe, MO0 B BTOM caydae cped-
HAS CKOPOCHIb 06UXKEHUS He OMAUYALTNCS 01 UCUHHOT CKOpOCmU, 11 Ma-
TeMaTuJecKas MJesl AaTCKOro (prarkKa Mpespariaercs B GU3NIecKyIo

p€aAbHOCTb.
Aaaee, moaydyaem:.
— =K
m, 4r

34ech Mng 1 Mni — TPaBUTALIMOHHAS 1 MHEePTHAs MacChl 4aHHOM
IL1aHeTHI.

Mp1 BHOBb NpuILAM K TpeThbeMy 3akoHy Kemzepa, HO mpu sToM
nprodpeAr MHOTO AOIOJAHMUTeABHBIX 3HaHuii. [Ipesxae Bcero, MaI yc-
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TaHOBUAM, YTO IIAAHETH, CAeAyIOI[ue B CBOEM ABVKEHMM BOKPYT
Coanna sakonam Kerzepa, Bosce He A404>KHBI OBITH MaTepyaAbHBIMU
TOYKaMU, HO HTO MaTepuaJbHbIe Te4a, 004asaroIye Maccoii, pacrpe-
Ae/J€eHHOI B IIpocTpaHcTBe (00beMe). Jasee MBI yCTaHOBUAU: AAsl TO-
ro, YTOOHI TeA0, 001asarollee MacCol U pa3MepaMi, MOTAO ABUTAThCS
10/, ACVICTBMEM LIEHTPAABHBIX CUA UHEPYUAALHO, Y HETO AOAXKHO OBITh
ABe MacChl — UHepIMaAbHas U ITpasuTanuonHas. [Ipu sToM, oaHako,
BO3HMKaeT BOIIPOC. KAKOBO AOAXHO OBITH COOTHOI