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Budko V. V. ABOUT SPACE-TIME ONTOLOGY OF THEORETICAL PHYSICS The
opposition of substancialism and relationism in space-time cognition is discussed from the
position of dialectical definition of property. It is considered the assumption of background
independence that is deprived of spatial background. Gnosiological nature of non-three-
dimensional spaces, unspatial and untemporal objects is verified in the article.
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Co BpeMeHH CO3[aHUs CIIEIUAIBHON TEOPHUH OTHOCUTEIBHOCTH B TEOPETUUYECKON (PHU3UKE
IIpU3HAHA B3aMMOCBS3b IIPOCTPAHCTBA UM BPEMEHU. MaremMaTH4ecKu 53Ta B3aUMOCBS3b
npencrasieHa [. MHHKOBCKMM B ¢opMmylie MPOCTPAaHCTBEHHO-BPEMEHHOTO HMHTEpBaja,
JOMYCKAIOUIET0  M300pakeHME B UYETBHIPEXMEPHOH  ICEBIOABKIHMJIOBOH  TI'€OMETpPHUH.
®unocopckMM  TOJKOBAaHWEM HAWACHHBIX 3HAHUM SBUJIOCH YTBEPXKICHHE O Kpaxe
cyOcraHIanu3Ma 1 nodeie pesiruoHN3Ma B IOHUMaHUH IIPOCTPAHCTBA U BPEMEHHU.
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PoponauanbHUKOM cyOCTaHIIMAIM3Ma B HAYYHOM IPEJCTABICHUH MTPOCTPAHCTBA U BPEMEHH
cuntaercs U. Hetoton, a pensmonnsma — I'. JleitOuum. [Tpu 3ToM 00BIYHO yIIPOILIEHHO
MOSICHAETCS: CyOCTaHIIMAIN3M — 3TO JOIMYIIEHNE CYIIEeCTBOBAaHUS IPOCTPAHCTBA M BPEMEHH BHE
T€J, MPOLIECCOB U OTHOUIEHUI MEXKy HUMH; PEISLIMOHNU3M — UCKJIFOUEHUE TaKOBOTO H,
HANpOTHUB, AOMYIIEHUE MPOCTPAHCTBA U BPEMEHH TOJIHKO B KAU€CTBE OTHOIICHUH MEX1Y TelIaMu
U IPOLIECCAMH.

B ¢unocoduu cybcranumen, cyocTpaTOM W T.II. CYUTAETCS PeabHOCTH, JIeXKallas B
OCHOBE MHOrooOpasusi sIBJICHHUH, Mpucylas UM U oObeaussiomas ux. M. HploToH He BBOIMI
cyOcTpaThl MPOCTpaHCTBA M BpeMeHu. OH JMIIb pa3indai KOHKPETHbIE MPOCTPAHCTBO M BPEM,
CBSI3aHHBIE C YYBCTBEHHO BOCIHPHHHUMAaEeMbIMHM TEJIaMH M TpolieccaMH, U aOCTpaKTHBIE
MIPOCTPAHCTBO M BPEMsi, OTBJIICUCHHBIE OT HECOBEPILIEHCTBA TEJ U IIPOIIECCOB U SIBIISIONINE COO0M
YHUCTYIO MPOTSHKEHHOCTD U JITUTEIBHOCTh. [10 COBEpIICHCTBY CBONHCTB OHU OBUTH TOXK/IECTBEHHBI
MaTeMaTHYeCKUM TPOCTPAHCTBY W BpEeMEHH. BBeleHue pas3inyeHUsT KOHKPETHBIX H
aOCTPaKTHBIX MPOCTPAHCTB M BPEMEH BHIPAXKAJIO HEOCO3HAHHYIO HEOOXOJMMOCTh Pa3IHYCHHS
HEUTpaIbHBIX (HEMOCPEACTBEHHBIX, TOJIBIX U T.I.) U HAYYHBIX (TEOPETHUYECKH MCTOJKOBAHHBIX),
B YaCTHOCTH, MaTeMaTU3MpOBaHHBIX (akToB. B ¢mnocopun M. Kanra Takoe paznuueHue
npuoOpeno BHJ NPOTHBOINOCTABICHUS HEONpPENeIEHHON MaTepuu OIIYIIEHWH U amnpHOPHBIX
(opM UYYBCTBEHHOTO CO3€pLAHHMs — MPOCTPAHCTBA M BpPEMEHHM (HE COJAEpKAIlUX MaTepuu
omrymenuii). W. HploTOHy MaTeMaTH4ecKue MPOCTPAHCTBO M BpeMsl IMOHAJ0OMIHCH IS
MaTeMaTU3allil  KOHKPETHBIX IPOCTPAHCTB W  BpeMEH TMpH  BKIIOYEHHH HUX B
MaTeMaTU3UPOBAaHHYI0 MEXaHUKY (TO0J Ha3BaHMeM «MaTemaTniyeckue Hayajla HaTypalbHOU
¢bunocopuny).

Mexay TeM, aOCTpakTHOCTh IMPOCTPAHCTBA M BPEMEHM HE MEIIAeT IMPU3HAHUIO HX
O0OBEKTHBHOTO CYILECTBOBaHUA B Jyxe oObekTuBHOro wuneanuzma (Ilmatona, Illemumnra,
HeoriatoHn3Ma Paccena). OHaKo OHM HE MPEACTABIAIOTCS IPU ATOM CyOCTaHIMEeH KOHKPETHO-
4yBCTBEHHOro Mupa (kak y Jlekapra, CnuHO3bI W MaTepUAIMCTOB), a CUHUTAIOTCA
COCTaBJIIOIIUMH 0COOBIe MUPBI (ITPo0OPa30B, MpPeAMaTEPUATBHOTO MHOOBITHS JayXa, TpeTbel
peasbHOCTH ...). Eciin gomyckarhs cBsi3b MEXAy BCEMHU BUJAMH PEAIIBHOCTH, TO 110 OTHOLLIEHUIO K
KOHKPETHO-4YYBCTBEHHOMY  MHpPY  Jpyrue€  BUIBl  PEATbHOCTH  BBINVIAIAT  (OHAMH,
HECOOCTBEHHBIMHU YaCTSIMH MJIM OCHOBaMHU. B yacTHOCTH, aOCTpaKkTHBIE MPOCTPAHCTBO U BPEMsI B
MexaHuke HploToHa okazamuch (oHOM, MM HecoOcTBeHHBIMH. Ilpu3HaBasi OECKOHEYHOCTH
00BEKTHBHOTO MHUPA, HAJI0 CYUTATHCS C HEYCTPAHUMOCTBIO U OTHOCUTEIBHOCTHIO JTI000r0 (hoHA
JUIE YacTH MaTepuH. OMIMPHOKPUTHK D. Max cornamancs ¢ MOTpeOHOCThIO TO3HAaHUS B
COBEpILIEHHOM (hOHE, BOTUIOMEHHOM, HAlIPUMEP, B CUCTEME OTCUETA, HO OTBEprajl 00BEKTUBHYIO
0€3yCIIOBHOCTB Kakoro-110o (oHa u MOoToMy OTBEpT Bce abcoroThl Mexanuku M. HerotoHa.

Pensiumonnsm I'. JleliOHMIa NpUTATAaTENCH KKYIIUMCS TIO3HABATEIBHBIM ONITUMHU3MOM:
IIPOCTPAHCTBO U BpeMs — He 0oJiee YeM OTHOILEHHS MEX]ly BEIlaMU U BHE UX HE CYIIECTBYIOT.
OH coO3ByueH AMANEKTUYECKOMY IPEJCTaBICHUIO O CYIIECTBOBAHWU CBOMCTB B SIBJICHMSIX.
Jlro6oe CBOMCTBO SABISETCS OTHOILICHHEM, O0O0JanaTh CBOMCTBOM 3HAYUT NPOSBIATHCS B
OTHOILIEHHUAX. Takoe NOHMMaHue CBA3U MEXYy CBOMCTBOM M OTHOLIEHHEM no3BowiIo 1. I'eremto
U TIOCTEIYIOUMM JHAIEKTUKaM OIPOBEpPrarh KaHTOBCKMH arHOCTHLM3M (HETMO3HAaBaeMOCTb
BEIU B ce0e CyIIECTBYIOMIEH 3a €€ sSBJICHHEM B MO3HAaHWU). HO B AMaleKTUYECKOM MOHUMAaHUU
CBOMCTBa NOTYEPKUBAETCA MPUCYIIHOCTh €ro KaXKJIOMYy COOTHOCSIIEMYCS: OHO IpHUCYLIE
OJIHOMY U Jpyromy (Kak WHOMY caMoro ce0si, mo ['erenro). CBOMCTBO OKa3bIBAETCS HE TOJIHKO
OTHOIICHHEM, HO M HOCHUTENEM, CyOCTpaTOM OTHOLICHHS, NOO HEOOXOAMMOCTb MPOSIBISATHCS B
OTHOLICHMHM HE OTPHUIAeT HEOOXOJUMOCTH CYIIECTBOBAHHS TOTO, 4YTO MpPOSBISIETCS B
OTHOILICHHUH. JIMaJeKTUYeCcCKoe MOHUMaHHe OTHOIIEHUS KaK SBJICHUSI CBOWCTBA HE MPOTUBOCTOUT
cyOcTaHIManu3My, a coyeTtaercsi ¢ HUM. [10J0OHO COOTHECEHHIO CYILEro U CYIIECTBYIOIIETO B
¢mrocohuu CpeqHEBEKOBbS, CIEAyeT IMPH3HATh HEPa3pbIBHOCTh CyOCTpaTOB, CyOCTaHLUMN WU
OTHOLICHUA MEXJy HUMH. B OTiHuMe OT TUANeKTHKH PENISLUOHU3M, €CIU OH NMPOTUBOCTOUT
cyOcTaHIIManu3My, IOJDKEH CBOJUTH CBOWCTBA K OTHOLICHHAM O€3 CyOCTpaTroB TaKOBBIX.
I'pamMmaTH4ecKku 3TO O3HAYACT YIpa3AHEHUE MPETIOKEHUH ¢ Pa3IeISIONIUMUICS YacTAMU PEYH U



OTpaHMUYEHUE HEONPEIEIEHHO-HA3bIBHBIMU  NPEAJIOKEHUSAMU  (TakuMu  Kak  «CBeTaery,
«Temmeer» u T1.1.). Jlormyecku — K 3aMEIICHUIO MpPEJUKaTaMH BCeX CYOBEKTOB
(CYIIECTBUTEIBHBIX 1 MECTOMMEHHIT), OHTOJIOTHYECKU — K MUPY OechopMeHHON U3MEHYUBOCTH,
UCTIOJIb3yeMOMY, Hanpumep, B punocopun A Humre, A. beprcona u np.).

Kazanmoce Obl, Takoro poja MPOTHUBOCTOSHUS pPENSIUOHMU3MA CYOCTaHLIUATU3MY
HETMPUEMIIEMO Ul €CTECTBOMCIIBITATENICH, B TOM YHCie Ui (U3UKOB, PA3BUBAIOIIUX HJAEU O
IIPOCTPAHCTBE U BPEMEHHU. TeM He MEHee, paclpOCTPAHEHO HE TOJbKO INPOTUBOIIOCTABIICHUE
peISMOHM3MA U CyOCTaHIIMAM3Ma, HO M TMOAYEPKUBAHHUE COOTBETCTBUS PENSIMOHU3MA
OTHOCHTEJIbHOCTHU NMPOCTPAHCTBA U BPEMEHHU M HECOOTBETCTBUS €l CyOCTaHIaTU3Ma.

OTHOCUTENBHOCTh TPOCTPAHCTBA W BPEMEHU B (PHU3HKE BBIpAKAET HX CBOMCTBA B
OTHOILICHHSIX MEXAY 00bEKTaMH, HO HE OTPHUIIAET MPOCTPAHCTBEHHOCTH U BPEMEHHOCTH CaMUX
OOBEKTOB W HE YTBEPXKAAeT HMX BO3HUKHOBEHHMS M3 OTHOIIECHUM MexXay OOBEKTaMH.
IIpocTpaHCTBEHHO-BPEMEHHBIE CBOMCTBA INPOSBIISAIOTCA B OTHOLICHUSAX KaK CYIIECTBYIOIIHUE 10
HUX, @ HE BO3HUKawolue U3 Hux. IlplTaTbcd cuMTaTth MX CO3JaHHBIMU IIPEALIECTBYIOLIUMU
OTHOLICHHUSIMA 3HAUUT CTOJKHYTBCS C PErpeccoM OTHOUICHHWH, CBOEH OECKOHEUHOM
COBOKYITHOCTBIO HE 00ECIEeUMBAIONINX aKTYaJIbHYIO MPUCYIIHOCTh OOBEKTY MPOCTPAHCTBEHHBIX
U BPEMEHHBIX CBOMCTB, CBSI3aHHBIX C MPEIIICCTBYIOUIMMH OTHOMIEHHUAMHU. CyOcTaHIMaIMU3M,
JOIYCKAIOUINIA MPOSBISIEMOCTh B OTHOIICHUSAX BCEX CBOMCTB CyOCTaHIIMH, B TIO3HABATEILHOM
OTHOLICHUM  MpEANoYTUTeNbHee  pensnuoHu3Ma.  CyOcTaHIMalnbHBbIE — XapaKTEPUCTHKH
IIPOCTPAHCTBA U BPEMEHHU — NPOTSHKEHHOCTD U IUTENIBHOCTh — HEOTAEIMMBI OT YHUBEPCAIBHBIX
CBOMCTB OOBEKTMBHOIO MHpa: YCTOWYMBOCTM M  U3MEHUMBOCTH, KAYeCTBEHHOW W
KOJINYECTBEHHON OINPEIEIEHHOCTH, HECOTBOPUMOCTM M HEYHHYTOXKMMOCTH H T.n. A
€CTECTBO3HAHUS M CBS3aHHOTO C HUM CTUXMHHOTO MaTepHaju3Ma CyOCTaHIMaTbHOCTh MHpA
BBIPAXKAETCSl B €r0 CBOWCTBAX 00JagaTh MacCOW, SHEpruei, MHepIue, COMPOTUBISAEMOCTHIO,
HEMPOHMUIIAEMOCTBI0 WU T.A., WM YIPOLIEHHO ToBopsi si3bikoM T. ['0O60ca, - B cBoiicTBe
TenecHocTH. Hukakoii OOBEKT HE MBICIMM HHa4ye, Kak HEYTO B €ro IpPOCTPAaHCTBEHHO-
BPEMEHHOW BBIJICJICHHOCTH, OIPEACIEHHOCTH U HE3aMEIUEHHOCTH HEOIPEACIEHHOCTHIO,
OecTenecHOCThIO. Eciau pensiiMoHM3M HE JOCTHXKHM M HE TOXIECTBEHEH (U3NYECKOMY
pENATUBU3MY, a QU3UUECKUH PENATUBU3M M CyOCTAaHIIMATU3M HE MPOTUBOpEYAT APYT IPYTY, TO
0CTa€Tcs BBISICHUTD €r0 POJIb B PA3TUYEHUN HECOOCTBEHHBIX U COOCTBEHHBIX MTPOCTPAHCTBEHHO-
BPEMEHHBIX CBOHCTB OOBEKTOB.

HecoOcTBeHHBIE MPOCTPAHCTBA U BpEMsl, BOCIPUHUMAaEMble Kak (OH COOBITHIA, MOTYT
OBITh OOBEKTUBHBIMU U CYOBEKTHUBHBIMU. OOBEKTHBHO MPOCTPAHCTBO JIOOOTO Teja CYIIECTBYET
Ha (QOHE, B OKPYKEHHH JPYTUX TEJI U BMECTE C TE€M POJICTBEHHO NMPOCTPAHCTBY OKPYKCHHS.
AHAJIOTUYHO BpeMsi JII00OTro IMpolecca POJCTBEHHO JHOOOMY OKpYKaloLIeMy Mpoleccy Kak
€IMHCTBO [UIMTEIBHOCTH M TIOCJIENOBATEIbHOCTH (HAaIpUMEpP, BPEMS MEXaHHYECKHMX YacoB
CylIecTBYyeT Ha (poHE BpPEeMEH CYTOUHOTO WJIM T'OJOBOTO BpalleHHs 3eMJIM) U POJCTBO 3THX
BpEMEH BBIpAXAECTCA B IPUHAMAICKHOCTH COU3MEPUMBIM MPUPOAHBIM EPHOIUUYECKUM
nporeccaM. B 00bEeKTMBHOM MHpE CyYIIECTBOBaHME Ha (DOHE NPOCTPAHCTBA HE O3HAYACT
CYIIECTBOBaHME B HECOOCTBEHHOM IIpOCTpaHcTBE. B TO ke BpeMs JoOble OCOOCHHOCTH
MPOCTPAHCTBEHHO — BPEMEHHBIX CBOMCTB BBIJIETUBIICHCS 00JaCTH OOBEKTUBHOIO MHpa HE
SBIISIIOTCS TOJIBKO €€ MPHHAICKHOCTHIO B CHITy MaTepHaIbHOTO €IMHCTBA OECKOHEUHOI'0 MHpa
1 HEM30EKHOTO B3aMMOICHCTBHS C OKpYKeHHEM. PaznnueHne coOCTBEHHOTO U HECOOCTBEHHOTO
INPOCTPAaHCTBA W  BPEMEHH OTHOCHTEIBbHO, NPOCTPAHCTBEHHO — BpeMEHHas Qopma
CYIIIECTBOBaHMS BCEX OOBEKTOB YHHBEpcaibHa, abcomoTHa. OOBEKTUBHO HECOOCTBEHHBIC
IIPOCTPAHCTBO U BpEMs HE CYILECTBYIOT.

CyOBeKTHBHBIE MPOCTPAHCTBA U BpeMEHa pa3HOOOpa3HO MpEICTaBICHbI MaTeMAaTUKON 1
TeopeTHueckor pu3nkoid. VIMEHHO mocienHue yCMOTpend B OO0MLIeil TeOprH OTHOCUTEIHHOCTH
HCTOJIb30BaHNE COOCTBEHHOTO MTPOCTPAHCTBA U BPEMEHH, a B OCTAIBHBIX (PU3HMUECKUX TEOPHSIX —
HECOOCTBEHHOTro. B 001eii Teopun OTHOCUTENBHOCTH «TE€OMETPHUs MPOCTPAHCTBA U BPEMEHH
U3MEHsIETCS KaK U BCE B IpUpoJie. PaznuuHble reoMeTpun NpoCcTpaHCTBA U BPEMEHU ONMCHIBAIOT
UCTOPHM PA3JIMYHBIX BCENEHHbIX. Her Oomblne mojei, ABWKYIIUXCS B (PUKCHPOBAHHOM



¢donoBoii reomerpuu. CyliecTByeT TIpymma IMoJyied, B3aUMOJEHCTBYIOIIUX JPYr C JAPYIOM,
OUHAMMYECKUX, BIMSIOIIMX JApPYyr Ha Jpyra, OAHMM M3 KOTOPBIX SBIISIETCS TE€OMETpPUS
NPOCTPAaHCTBAa-BpeMeHH. Takyl0 TEOpHIO Ha3blBalOT (OHOBO He3zaBUCUMON» [3; 44].
[TpunuceiBaHue rpaBUTALMN YHUBEPCATBHOCTH, IEPBOOCHOBHOCTHU BCEX (PU3NUECKUX MTPOLIECCOB
U OTOXKIECTBJICHHE €€ ¢ KPUBU3HON MPOCTPAHCTBA MO3BOJIMIIO 3aBUTh 00 OTCYTCTBUU (HOHOBOTO
NPOCTPAHCTBAa JJISi TPaBUTALMH, MPEIINOJIAraloero OTHECEHHOCTh MPOCTPAHCTBA JIIO00M
BBIJICJICHHOW OO0JacTH K TPOCTPAHCTBY OKpYXeHHUs (BIIyOb M BOBHE). TeopeThdyecku
rpaBUTAIMs MOXKET OBITh TpE/ACTaBiieHAa TeOMETpUel mpocTpaHcTBa. Torga Bech MHP MOXKET
OBITH 3a/1aH NEPBUYHON TeoMeTpHel He JomycKaromeid (poHOBON reoMeTpuu; B OTHOIICHUSX
MEX]ly 00bEKTaMU T'€OMETPUHU OCTAIOTCS (DOHOBBIMU OOBEKTHI BHE COOTHOCSIIUXCS OOBEKTOB,
HO TIPOCTpPAHCTBEHHas NpUpOAAa BCeX OOBEKTOB oOAMHAKOBa. [Ipm 3TOM mojapasymeBaeTcs
BO3MOKHOCTh HAXOXKJICHHsI KOHEYHOM, aOCONIOTHOW TIIyOMHHOH NEpBOOCHOBBI, CYOCTaHIIMH
Bcex cyOcTaHUMi MaTepuaqbHOro Mupa. EE€ BCEOXBAaTHOCTh MCKIIIOYAET ApPYrue CyOCTaHIIMH,
CHOCOOHBIE COCTaBUTh (POH T He€ U OOS3BIBACT K BBIBEACHHUIO (ITOCTPOCHUIO) M3 HEE BCEX
CYIIECTBYIOIUX OOBEKTOB (BIpOUEM, BCEpbE3 00CYKAACTCS BO3MOXKHOCTH CO3JIaHUS «TEOPUU
BCETO»).

Omnyckas oOCyXIeHHE HENpPeOoJOJIUMbIX TPYIHOCTEH OIBITHOTO IOATBEPXKACHUS
CYIIECTBOBaHMs YHUBEPCATbHON CyOCTaHLMH, CIEeIyeT yKa3aTh Ha ySI3BUMOCTb (HIOCO(PCKOM
NPENOCHUTKY JJIsl TOMYIIEHUs] BO3MOXHOCTH Takoil cyOctanuuu. Bompeku 06001eHno Bcero
OMbITa W TIO3HAHUS 4YEJIOBEUeCTBa IMojapazymeBaeMas (usukoil ¢unocodus wuzobOpaxkaer
MaTepul0 KOHEYHOW B MHOroo0Opasuu cBoux (opM, a TO3HAHUE — CHOCOOHBIM OTPa3UTh
0ECKOHEYHOCTh MAaTepUU B KOHEYHBIX CPEJACTBAX M pe3ylbTaTax Mo3HaHMs. TemeperrHee
COCTOSIHHE TEOPETUYECKOM (PU3MKH CBUACTENHCTBYET O MHOTOOOpa3uu TpEACTaBICHUN O
MEPBUYHBIX MPOIecCaX BO3HUKHOBEHHS HaOmromaeMoi BceeneHHON (M3 CHUHTYISPHOW TOYKH,
UKIUYECKH COKUMArOIelcss W pacmmpsitonieiics Bceenmennoit, ¢uykryanuii Qusudeckoro
BaKkyyma, u€pHbIX JAblp M T.1.). Her Tteopernueckux yka3aHUl Ha €AMHCTBEHHYIO
OTHOCHTEJIbHYIO TIEpBYIO CYOCTaHILIMIO BCEro M3BecTHOro. Hu ogHa rumoresa nepBocyOCTaHINN
HE T03BOJIMJIA TaKXKE TMOCTPOUTH OOBEKTHl M3BECTHBIX THUIOB (PU3MUECKUX B3aUMOACHCTBHMA
(TpaBUTALIMOHHBIX, 3JIEKTPOMAarHUTHBIX U T.1.).

Wnes mHOrooOpasuii ¢ COOCTBEHHBIMH IPOCTPAHCTBAMHU OO0ECIIEYMBAET HE TOJBKO
CaMOJIOCTaTOYHOCTh YHUBEPCAIBbHOM MEepPBOCYOCTAHIIMU, HO U MPAaBOMEPHOCTh OTBJICYCHUS OT
CBOMCTB HAOII0aEMOT0 MPOCTPAHCTBA B HANPABICHUU K HEMETPUYECKHM, TOTIOJIOTUYECKUM H
HETPEXMEPHBIM IIPOCTPAHCTBAM CO CKPBITBIMM HM3MEPEHMSMH. JIOMyIIEHHE CHUHIYISPHOIO
cocTosiHUsl Havana BcenenHoit 6e3 (onHa 3ampemiaer NpUIUCHIBATH €My IMPOCTPAHCTBEHHO-
BPEMEHHBIE CBOICTBA, MOCKOJBKY TaKOBBIE TpPEOYIOT CYIIECTBOBAHHUS JPYIHX, ITOMHUMO
CHUHTYJISIDHOM TOYKH, (POHOBBIX 00BekTOB. [IpaBnma, u ApyruM cBoiicTBaM (Maccam, 3apsiiaMm u
T.J.) IPUXOAWUTCA OTKa3blBaThb B CYIIECTBOBAHWM U IIPUIIUCHIBATH BO3HUKHOBEHHE U3
HEOMPENEIEHHOTO CUHTYJIAPHOTO COCTOSIHUS BeenenHon 1o boaploro B3peiBa, 0 KOTOPOM, IO
cioBaM M. bopHa, y Hac HET HM OJJTHOT'O MOAXOSAIIETO MOHATHS.

[Tpumep momyIieHus: TOMPOCTPAHCTBEHHO-BPEMEHHOT'O CYIIECTBOBAHMS OJTHOTO 00BbEKTa
(Bcenennoit) (B COCTOSSHUM CHUHTYJISIPHOM TOYKHM) BO3MOKHO, BIOXHOBWJI MaTE€MaTHUKOB Ha
CO3JaHME MHOrooOpasuii Takux OOBEKTOB. XOTs cama 1o cebe MaTeMaThyecKas
YHUBEpCAJIM3alMsl COBPEMEHHOM  (M3MKM  CONPOBOXKJAAeTCs HE  TOJBKO  PACTYLIMMH
OTBJICUCHHUSIMH, HO U TEPEOTPEACICHUIMHU, B TOM YHUCJIE YHHUBEPCAIBHOTO MOHATHS «OOBEKT.
OTBIeKasCh OT Ka4eCTB OOBEKTOB M OTHOIICHUH MEXIy HUMHU U 3aMellast KX MHOT00Opa3usIMH,
MaTEeMAaTUKU BBOJSAT OOBEKTHI U COCTOSIHUSL BHE U JI0 IPOCTPAHCTBEHHO-BPEMEHHBIX OTHOIIICHUI.
[TonpasymeBaercsi, 4TO eciid 00BEKTHI 001aal0T COOCTBEHHBIM MIPOCTPAHCTBOM M BPEMEHEM, TO
MOCIEIHUE MOTYT OBITh OJHHUMHM M3 MHOTHUX COOCTBEHHBIX CBOWCTB, HE SBISIOMIMXCS
MIPOCTPAaHCTBEHHO-BPEMEHHBIMHU, T.€. OBITh BHE MpOCTpaHCTBa M BpeMeHH. C yriydineHuem
IIO3HAHUS 3a SIBJICHUS INPOCTPAHCTBA M BPEMEHHU IIPABOMEPHO OXKUIATh OTKPHITHE A0 U BHE
MIPOCTPAaHCTBEHHO-BPEMEHHBIX OOBEKTOB. B 3BOJIIOLIMOHHOW KapTHHE MHpa OKa3bIBACTCA



JOMYCTUMBIM  BBIIEJICHHE COCTOSHMA Mupa, emé He O00Jagaonmx MpOCTPaHCTBEHHO-
BPEMEHHBIMU CBOMCTBaMH.

Camo mo cebe BBelIeHHME COOCTBEHHOIO IMPOCTPAHCTBA BPEMEHM HE BIEYET 3a COOOM
HEOOXOJAMMOCTh  JIOMYIICHUSI  JOMPOCTPAHCTBEHHO-BPEMEHHOW  CTaJMU  CYIIECTBOBAHMSA
BcenenHoii, ecnu He HCKIIOYAeTCs CYIIECTBOBaHHME (DOHOBBIX NPOCTPAHCTB M BpeMeH. B
OTHOWICHHUSIX K (hOHY J0ObIe CBOWCTBA MpPOSBAT WIM TNPHOOpeTyT cBoiicTBa ¢ona. Ilpu
UCKJIIOUEHHH (POHA B HBOJIOIMH COOCTBEHHOTO MPOCTPAHCTBA-BPEMEHH MOXKHO JIOMYCTHUTH 10 U
Mocie TPOCTPAHCTBEHHO-BPEMEHHbIE CTaJUM CYLIECTBOBAaHUS 00BEKTOB. DoH Memiaer uaee
COOCTBEHHOTO MPOCTPAHCTBA TEM, YTO MPEACTaBIsIeT Cco0OW JApyroe ¢ Heu3z0eKHOU
MPOCTPAaHCTBEHHO-BPEMEHHOW OTIMYMMOCTBIO B OOBEKTMBHOM MHpE, IPEANUCHIBAIOLICH
IIPOCTPAaHCTBEHHOCTh BceMy paziuuatomemycs. be3 ¢ona, omgnako, mro6oe coOCTBeHHOE
CBOMCTBO JIMILIEHO MpPOSBISIEMOCTH, TpeOytomeld apyroro. OTCYTCTBHE MPOSBISIEMOCTH
COOCTBEHHOTO B HECOOCTBEHHOM, (DOHOBOM, OOBEKTHMBHO YKa3blBa€T Ha OTCYTCTBHUE
COOCTBEHHOTO KaK CBOMCTBA, OTCYTCTBHE aKTyaJIbHOE M MOTEHIHAIBHOE (JI0 U TOCIIe).

[TpunsiTHe COOCTBEHHOTO MPOCTPAHCTBA, HE OTHOCUMOIO K APYIMM MPOCTPAaHCTBAM
NPOTHBOPEUUT MPHHLIMNAM OECKOHEYHOCTH MHUpa ¥ B3aUMOCBS3aHHOCTH €ro YacTel, He
JomycKaome abcomoTHOM u3omsiuu. Ecnu Obl  cOOCTBEHHBIE TNPOCTpPAHCTBA ObUIM Y
0eCUMCICHHBIX MUPOB, OHH HE MPOTHBOPEUYMIIM Obl OCCKOHEYHOCTH MHUPA; JIMIIb MPETeH3Ms Ha
HEOTHOCUMOCTh K@XXIOTO JIPYrUM MPOTHBOpeumsia Obl B3aUMOCBA3aHHOCTH Mupa. Ho Tak kak
COOCTBEHHOE MPOCTPAHCTBO MPHUIMCHIBACTCS OrPAaHMYCHHOM 110 TEpPEeYHIO0 CBOMCTB, HO
€IMHCTBEHHON BCEOXBATHOM TEpPBOCYOCTaHLMH, TO OHO MCKIIOYaeT HECOOCTBEHHBIE
MIPOCTPAHCTBA, CBOMCTBEHHBIE JPYrUM CYOCTaHIIMSIM, MCKIIOYAET U CaMH JpYrHe CyOCTaHIIMH,
OTBEprasi TeM caMbIM OECKOHEYHOCTh MHUA.

[IpencraBienus 0 HETPEXMEPHBIX OOBEKTUBHBIX MPOCTPAHCTBAX, CKPBITHIX M3MEPEHHSIX
NPOCTPAHCTBA M HEMPOCTPAHCTBEHHBIX OOBEKTaX COMHMTEIBbHBI CBOMMHU OIPaBJaHUSMHU.
IIpumep ¢ 3aBUCHUMOCTBIO BOCIIPUATHS U3MEPEHUH CaI0BOT0 IIJIAHTa OT AaJIbHOCTH BOCHPUSITHS,
NPUBOAMMBIA B MOJATBEPXKAECHHE OOBEKTUBHONW BO3MOXHOCTH HETPEXMEPHBIX OOBEKTOB
OTOXKIECTBIISIET M3MEHYMBOCTH OTPAXKEHHSI COOOpa3HO CBOWCTBAM  OTPaXaroIEro ¢
M3MEHYMBOCTBIO OTpakaeMoro coobpa3sHo ero cBoiictBaM. ONTHYECKOE U 3PUTEIBHOE
OTpa’keHHE U3MEHYMBBI COOOpa3HO yCTPOMCTBY rias3a, ¢poroanmnapara 1 T.I., a TAKXKe CBOHCTBaM
CeTYaTKH, JIMH3, (POTOTUIEHKU U OTPaXEHHBIX OT 00bekTa Jydyeid. Ho cBOCTBO TpEXMepHOCTH
00BEKTa, B YAaCTHOCTH, ILIUIAHTA, HE 3aBUCUT OT W3MEHEHHUS YCJIOBUU U CPEICTB OTPa’KEHHS.
IIpakTka HEe Aana HU OJHOTO IIPUMEPA, ONPOBEPrarollero WHIYKTMBHOE 3HAaHUE CBOWMCTBA
TPEXMEPHOCTH OOBEKTOB.

Teopernueckoe OTBIEYEHHE OT YYBCTBEHHO BOCIPHHMMAEMOIO HEM30EXKHO IS
MOCTHKEHUS CyITHOCTH. OJJHAKO HE OT BCEr0 MOKHO OTBJIEUBCS, €CJIM HE PUCKOBATh OCTATHCS
HU ¢ 4eM. Henb3s OTBIEYbCS OT KOHEYHOW YYBCTBEHHOM YIOCTOBEPSIEMOCTH CYIIECTBOBAHHUS
00BEKTOB, U UX CBOMCTB 0OBEMHOCTH (ITPOCTPAHCTBEHHOCTH) U MU3MEHUMBOCTH (BPEMEHHOCTH)
00BEKTOB OT BE3ACCYLIHOCTH M HEHCUEPNAeMOCTH MAaTepUH, MPOH3AIOIIEH U OKpYyXKarolen
T00bIe 0OBEKTHI. DTH OYEBHIHBIC 3HAHUS UMEIOT UHIAYKTUBHYIO MOAICPKKY BCEH MPAKTHUKU U
MO3HAHUS YeJI0BeuecTBa. MOXKHO BOCXUIIATHCS CHIIOW MaTeMaTHYeCKOW aOCTpakKIvu, BBEIIICH
NEPBUYHBIE OOBEKTHI TEOPETHUECKONW (PU3UKH (IIHYPKH, CTPYHBI U T.II.), KOTOPbIE MPETEHIYIOT
Ha CTaTyC MEpBOCYOCTAHLIMU IBOJIIOLMHU HPUPOABI U (PU3NYECKONH OCHOBBI BCEX HAOIIOJAEMBIX
¢opm marepun. Ho ynuBuTensHa Oe3ameuIiMOHHOCTh NPUMEHEHHs Ha3BaHMA OOBEKTa K
MaTeMaTH4YeCKOMY JOMYIICHUIO, OO0IaJalomeMy MPOCTPAHCTBOM OHOTO H3MEpEHHus, JHO0
JUIIEHHOMY IPOCTPAHCTBEHHOCTU BOBCE. YIMBUTEIBHO JOMYILIEHHUE JONMPOCTPAHCTBEHHOTO
00BEKTa, MMEIOIIEr0 HE YHCTO AHAJIMTHYECKUH, a reoMmerpuyeckuii obOpas. [lomymienue B
KauecTBE TEPBUYHOTO OOBEKTa AHATUTHYECKOTO MHOT000pa3usi (MOJOOHO YHCIOBOMY
MHOTo00pasuio mudaropeiieB) HEAOCTaTOYHO JUIi BOCIPOM3BENEHHS BO3HUKHOBEHHS
HEAHAIUTUYECKUX JOTIPOCTPAHCTBEHHBIX MHOT000pa3uii. Heananutnueckue
JOTIPOCTPAHCTBEHHBIE MHOTOOOpa3usi He coiepkar B cede 4ero-nmmbo, JOCTATOYHOTO st
[IEPEX0/1a, IBOJIIOLIUU OT JONIPOCTPAHCTBEHHOI'O K IPOCTPAHCTBEHHOMY COCTOSIHUIO.



MaremaTtnueckoe aOCTparupoBaHHE BBOJHUT IEPBHUYHBIE OOBEKTHI C MHUHUMAJIbHBIM
nepeyHeM (pU3MYeCKHX CBOMCTB, T.€. ¢ MUHUMAJIBHBIM (pU3MUYECKUM cojepkaHueM. M3 Takoro
COJICpKaHNs HEBO3MOXKHO YCTAaHOBHUTh NPUYMHBI €r0 M3MEHEHHUS W BO3HUKHOBEHHS WHOTO
coJepkaHus, pasHooOpasHoro u émkoro. IIpupoma He NEeMOHCTPUPYET HENPOCTPAHCTBEHHBIE
0OBEKTHI M MPEBpAllleHUs UX B MpocTpaHCTBeHHbIE. [IpaBaa, ecTh Kaxymascs JIEMOHCTpaLuUs
TaKoro MpEeBpalleHs] B OOIIECTBE: JIMIICHHBIE OOBEKTHBHOW MPOCTPAHCTBEHHOCTH OOpa3bl
CO3HAHUS BOIUIOUIAIOTCS B  IPOCTPAHCTBEHHBIE KOHQUIypaluu OOBEKTUBHOIO  MHpA.
Kaxymmuiics, a He IEWCTBUTENbHBIH XapaKTep yKa3aHHOTO MpPEBpalleHHs OOHApyKUBAETCS B
TOM, 4YTO 0e3 OOBEKTMBHOIO MPOCTPAHCTBEHHOTO MHpa W3 CO3HAHUS HE BO3HHUKAIOT
MPOCTPAHCTBEHHBIE KOH(PUTypanuu OOBEKTUBHOTO Mupa. JIroOble MPOCTpaHCTBEHHBIC
KOHpUrypanuu OOBEKTMBHOTO MHpPAa BO3HHMKAIOT TOJBKO M3 JPYrUX KOH(HUrypauui
00BEKTHBHOTO MHpa. BceoOIHOCTh MpocTpaHCTBa B OOBEKTUBHOM MHUpPE 3a(UKCHpOBaHA B
MOAPa3yMEeBaCMOM COJICPKAHHUH MOHATHS 00BEKT (Ha uTo oOparwn BHuManue W. Kant). B Takom
cllyyae HEeJJOIyCTUMO BBOJAUTH OOBEKTHI U UX COCTOSIHUS, JTUIIEHHBIE IIPOCTPAHCTBEHHOCTH.

Ho moxet ObITh, MaTEMaTUKH U (PU3UKU — TEOPETUKU 3HAIOT CYIIHOCTH MPOCTPAHCTBA U
BpPEMEHU IIyOXe, 4eM Jipyrue yuéHsle u oOblIeHHbIe JTroau? Ha nmepBblit B3risa, - 6€3ycioBHO,
TaK KaKk OHM TPEABSBUIM Pa3HOOOpPA3HbIE MPOCTPAHCTBA, METPUUYECKHE U HEMETpUYECKHUE, -
JNCUCTBUTENbHBIE M KOMIUICKCHBIE, TpPEXMEpPHbIE ¥ MHOTOMEpHbIC, HCKPUBJICHHBIE H
HEHCKpUBJICHHbIe M T.J. llpm Ooyiee BHHUMATEIBHOM B3TJsIIE OOHApYKUBAeTcsd, 4YTO, 3a
UCKJTIOUEHHEM TPEXMEPHOTO JCHCTBUTEIBHOTO MPOCTPAHCTBA, BCE IPYTHE MPEICTABISAIOT COOOM
JIOTMYECKH aJIeKBAaTHBIE TIPOCTPAHCTBEHHO MOJIOOHBIE MOCTPOCHUS TeOMETpUU U aHaimu3a. O Tom,
4TO HpEACTaBIsIET cOOOM MPOCTPAHCTBO (M BpeMsl), Kak OMpeAEIsIeTCs MOHATHE MPOCTPAHCTBA,
SIBHO HE TOBOPUTCS (MHOTJAa HAIOMHMHAIOT: MPOCTPAHCTBO JIET4Ye M3MEpPATh, Ye€M CKas3aTb, 4TO
u3Mepsiercsi). W 0Oe3 ompeneneHuss NPOCTPAHCTBA, HAXOAICh BHYTPH (OECKOHEUHOTO)
MIPOCTPAHCTBA, PACCY)KIAIOT O PA3HOBUAHOCTAX BCErO MPOCTPAHCTBA, O MPOCTPAHCTBEHHOM H
JOIPOCTPAaHCTBEHHOM COCTOsIHUAX Bceenennoi. He naBas ssBHOro onpeneneHus IpoCcTpaHCTBA U
BPEMEHH, TEOPETUKH B TO € BpEMS HIHOPUPYIOT HMX OIpPEIeICHUS TUATIEKTUYECKUM
MaTepuanu3MoM. He oTpakas B cBoMX aOCTpakiusaX NEepBOCYOCTAaHIMNA OOBEKTHUBHBIX
MCTOYHHUKOB TPEBpAILEHHUs] OMPOCTPAHCTBEHHOTO B IPOCTPAHCTBEHHOE (aHAJOTHYHO CO
BPEMEHEM), TEOPETUKHM TOCTYIHUPYIOT CYIIECTBOBAHHE TpeThell (Hapsay ¢ MaTepued u
CO3HAHMEM) pPEaTbHOCTH JHOO 3aurpblBalOT C BO3MOXHOCTBIO CYIIECTBOBAHUS MHPOBOTO
pasyma.

AOCTpakiMM Hayaj, B Mpejeie cojaepKalue HIYTo 000 BceM (BCEMHpPHBIN CyOBeKT D.
[Hennunra, abcomoTHas uaes I'. T'erens), co3malo0T HEMPEOAOIUMYIO TPYAHOCTh OOBSICHEHUS
BO3HUKHOBEHHUSI Bcero M3 HuUuero. Ilpaktuuecku npuMeHseMble (QHU3UKA, XUMHUS U OHOJOTHS
MOKa3bIBAIOT, YTO MCXOJHBIC OOBEKTHI (JIEMEHTAPHBIE YaCTUIIbI, XUMHUECKUE SJIEMEHTHI, T€HBI,
MOMYJISIUN) JTOCTaTOYHO OOraTthl CBOMCTBaMH, 4YTOObI OBITH MPAKTHYECKH JIOCTYIHBIMH H
MO3BOJISITH  OOBSCHATH M CO3/1aBaTh M3 HUX MHOTOoOpasue MPOU3BOJHBIX OOBEKTOB. ITO
yKa3bIBaeT IYTh K pealbHbIM OTHOCUTENIHO MEPBUYHBIM 00bEKTaM (PU3HKH.

[TpumMepom Takoro MmyTH, Ha MEPBBIN B3I, MOTYT CIIYXKUTh MONBITKA CO3/IaHUS eTMHON
(¢u3nUecKoil TEOpUU C MOMOILBIO MOCTYIMPOBAHMUSA MPOCTpAHCTBAa Oojee TPEX H3MEpEeHUi
(Kamyna, Beitnp, OWHImITEHH # 1p.), W3 KOTOPBIX Hamboiee HEOOBIYHBIM BBITJISAUT
JECATUMEPHOE MPOCTPAHCTBO U IIECTUMEPHOE BPEMsI, COJAEPKAIIUX PA3THMYHBIE JOTH OTKPBITHIX
U CKpPBITBIX H3MEPEHMH B M3MEHSIOUIMXCS YCIOBUSX. B camoMm mo ceGe NpPUyMHOKEHHH
MPOCTPAHCTBEHHO IMOJOOHBIX M3MEPEHHUI BOIUIOIIAETCS CTPEMIICHHE OXBATUTh MHOrooOpasue
Ka4ecTB B MX NPOCTPAHCTBEHHOM IPOSBICHUU. YCHEXU OOBSICHEHUH SIBICHHH OTHOILCHUSIMH
MEXJy 3JIEMEHTaMH MHOTOMEpPHOTO MPOCTPAHCTBA IO3BOJISIIOT MPUIUCHIBATH MOCIEIHEMY
00BEKTHBHOE CYIIIECTBOBAHHE.

Ecmu oco3naéres, 4ro HM3MepeHHs MHOTOMEPHOIO MPOCTPAHCTBA MeETapOpUYHBI IO
OTHOILICHHIO K OOBEKTUBHBIM TPEM HM3MEPEHUSM, TO MHOTOMEpHBIE MPOCTPAHCTBA CUUTAIOTCS
yIOOHBIMU  BCTIIOMOTATEIbHBIMU ~ (PUKIUSMHU OMUCAHWS, WJIH OOBSICHCHHS COOBITHI B
00BEKTHBHOM TPEXMEPHOM MPOCTpaHCTBE. B ciyuae mpuHATHS 0OBEKTHUBHOCTH MHOTOMEPHBIX



MPOCTPAHCTB HEOOXOJMMO OIpe/eNieHHe CpPEICTB YJOCTOBEPEHHs UX CyIIecTBOBaHUA. U3
O0OBEKTHBHOTO MPHUUYMHHOTO OOBSICHEHUS BCETAAa BBIBOJUMO OOBEKTHBHOE CIEICTBHE, HO W3
OOBEKTHBHOTO CIICZICTBUSI HE BCErJa MOXKHO 3aKIIOUUTh K OOBEKTUBHOCTH NPUYUHHOTO
00BsiICHEHUS (B YaCTHOCTH MCIIONB3YIOLIET0 HETPEXMEPHBIE IIPOCTPAHCTBA).

Pazymeercsi, MOXHO TOTpeOOBAaTh MOSICHEHUS: YTO 3HAYUT CYHIECTBOBAaTH U OBIThH
ynocroBepsieMbiM?  OOBIYHO  CUMTANOCh, YTO CYIIECTBOBATH 3HAYUT BBIJACHATHCS U3
OKpYXXAIOIIEr0 W TPOSIBIATHCS B CBOCH BBIIECIEHHOCTH, a OBITh YIOCTOBEPSIEMBIM 3HAUUT
BOCIPUHMMATBHCSI OpraHaMH YyBCTB WM (puKcHpoBaThcsi npubopamu. Ecnmu, B oriamuume ot
OOBIYHOTO, TMOCYMTATh, YTO CYIIECTBOBATH 3HAYUT OBITh HEBBIICIAIONICHCS YacThIO
CYIIECTBYIOILIETO LIEJOT0, a OBITh YyJOCTOBEPSEMBIM 3HAYUT OCTaTbCA EIMHCTBEHHBIM
MPEIOI0KHUTEIBHBIM 3JIEMEHTOM LIEJI0T0, COCTOSHIE KOTOPOro (pUKCHpYeTCs opraHaMH YyBCTB
WK TpuOOpaMHu, UCTIOIb3YEMBIMH JIJIs1 OOHAPYKEHHS MTPEIOIAaraéMoro JIEMEeHTa, TO (PUKCAIHS
CBOMCTB, HE OOBACHUMBIX MOBEICHHEM LIEJOr0, MO3BOJIAET 3aKIIOYUTh O CYIIECTBOBAHUHU HX
HOCHTEJIEH, HE BBIJICIIEHHBIX U3 COCTaBa LIEJOro. A €CJIM BCE MOMBITKU UX BBIJIEIECHUS OKa3alHuCh
TIIETHBIMU, MOKHO OIIPaBJIaTh UX CYLIECTBOBAHUE IIPUHIUIINAIBLHON HEBBIIEIAEMOCTBIO. Takum
CrocoOOM OTIpaB/IaHO CYIIECTBOBAHHE KBAPKOB U TIIIOOHOB.

OTtOpaceiBaHKE BBIJICIIEHHOCTH KaK MPU3HAKa CYIIECTBOBAHUS CO3JAET HEMPEOI0JIUMbIC
TPYAHOCTH JJISl Pa3IndeHUsI 0OBEKTOB (PU3UKH U 0OBEKTOB MUCTHKH U Teosoruu. dunocodcku
OHO O3Ha4YaeT NMPUHATHE HJEH CHCTEMHOro KOHBeHIMOHanmu3Mma. [lociemnuit TpeOyer, 4yTOOBI
TEOpETHYECKasi CUCTEMA JIMIIb MECTaMH COIIPHUKAcaach C OMBITOM (M B 3TOM CMBICIIE paboTaa).
[Ipu ynoBIETBOpPEHUH ATOrO TPeOOBaHUS CilENyeT OBbITh OE3pa3IMYHBIM K OHTOJOTHYECKOMY
3HAYECHUIO BHYTPUCUCTEMHBIX TEOPETHYECKHX OOBEKTOB; OHHM, 1O BbIpaxkeHuto Y. Kyaiina, He
OTIMYUMEBI OT OoroB ['omepa.

Bo3Bpamasice K MOMbITKaM CO3JaHMS €IUHOW (U3HUECKOW TeopuH, CileayeT NpU3HATH,
4TO HUX YCHeX CBA3aH C BO3MOXHOCTSIMH YHHUBEPCAIHM3AIMM TEPBHYHBIX OOBEKTOB,
coequHAONEH B ce0e MOJHOTY CBOMCTB (ZOCTATOUHYIO JJISi TMOPOKICHHUS MHOTOO0Opasus
OOBSICHAEMBIX SIBJICHUH ), X BBIJCIAEMOCTh H yIOCTOBEPSIEMOCTb.

Henb3st ymyckaTh U3 BUIY BO3MOXKHOCTH HOBBIX MHAYKIUH U3 HEOOBSCHEHHBIX JAHHBIX
HaOmoeHus (MOBeNeHUs 3BE3A M HMX CKOIUICHWH, YCTOWYMBOCTH HSHEPIrEeTHUECKUX YpPOBHEH
JJIGKTPOHOB B aTOMe€, MPHUPOJAbI TpaBUTALMH, HAPYUIEHUH CHUMMETPUHM B  CJIa0bIX
B3aUMOJICHCTBUAX U T.[.), - UHAYKIUH B IIUPOKOM CMBICIIE CJIOBA, BKIIOYAIOIIUX UHTYUTUBHOE
MOCT)KEHUE CYITHOCTU HEOOBACHEHHBIX siBeHHH. CouyeTaHne HOBBIX MHIYKLIUN C THIIOTE3aMH
O JOCTaTOYHO COJEPXKATEIbHBIX TEPBUYHBIX YHUBEPCAJIBHBIX OOBEKTAaX MO3BOJUT JOCTUYb
OTBITHOM YAOCTOBEPSIEMOCTH BAapUAHTOB €AWHOW (PU3MUYECKOW THUMOTE3bl M TEM CaMbIM
OTKJIMKHYThCS Ha pu3bIB O. KoHTa Mo 4nHUTE BOOOpaKeHHEe KOHTPOJIIO OTIBITA.
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