dusuyeckoe BpEM:A U €TI0 CYITHOCTb
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IousiTue «BpEMs» CUHUTACTCA OAHHUM U3 Hauboee 3arajO4HbIX. Ha camom JeJie
CECroJlHd OHO HE IPCACTaBJIACT HUKaKoM TaWHbl. VIMEHHO 3TO 1 M X049y IIOKa3aTb B
naHHou pabote. OHa SBISIETCS pa3BUTHEM M JOMOJHEHHWEM K pabore aBTopa «Kak
HCIIPOTHUBOPCUNBO TIOHUMATDL «BPCMAM).

http://www.sciteclibrary.ru/rus/catalog/pages/7217.html.

Kpome Toro, xouy cpa3y Ke€ OrOBOPHUTBCSA, YTO MCXOXKY H3 HCTUHHO
MaTepHATUCTUYECKON (Qriiocopuu, U3 aHaIU3a OTPOMHOTO KOJIMYECTBA JIUTEPATYPHBIX
HCTOYHHUKOB IIO0 BOIIpoCaM IIPOCTPAaHCTBA W BPEMCHH, HadYuHasd OT MBICIIUTENEH
JAPCBHOCTU M 10 HAIIHUX HHefI. HOSTOMy CUHUTAar0, 4YTO BECH MI/Ip CymeCTBOBAJI,
CYHICCTBYCT U 6YI[eT CYHICCTBOBATb BCEYHO BECh Cpa3y, HUBMCHIAACH IIpU 3STOM
HETPEPHIBHO B CBOEM (hu3mueckoM 00bEMe (pocTpancTBe). Beskoe «Hauamo» Mupa u
Teoputo bonbiioro B3pbiBa cuMrTar0 nosHeHmMM abcypaoMm. KomuuectBeHHOe
COXpAaHEHHWE MATEPHH, a TAKKE COXPAHEHHE BCEX €€ CBOMCTB M KAdyeCTB, CUUTAIO
UCTUHHOU OHOpOﬁ BCEX (1)I/I3I/IHGCKI/IX 3aKOHOB COXpaHCHM:, a CJICIO0BATCIIbHO, 1 HAIICTO
HAay4YHOI'O MUPOIIOHHUMAaHUS.

JlaBaiite 3agaauM ceOe BOIPOC: MOKEM JIM Mbl TaK YHOPSIOYUTH HaIle
MBIIIUICHUE W CBS3aHHBIM C HUM T[O3HABATEJBHBIM MPOIIECC, UYTOOBI
BBOJIMMbIC HAMU K€ €CTECTBEHHO-HAYUYHbIE MOHSTHUS BCET/la O3HAYaIN OBl
HEUYTO OJHO3HayHOe. OKa3bIBAE€TCS, YTO YACTO CIENaTh 3TO JOBOJBHO
TpyaHo. [loHsITHE «BpEeMs» B ’TOM CMBICIIE CUMTAETCS OJIHUM U3 Hambosee
cinoxkHbIX. C OJHON CTOPOHBI, OHO HEPA3pPHIBHO CBS3aHO C MOHSITUEM
Pa3IMYHBIX JIBUKEHHMH, ¢ MX uepenoBaHueMm. C Jpyroil CTOpPOHBI, OHO
TaKke MPsIMO ¥ HEPA3PHIBHO CBA3aHO U C MOHAITUEM IMOKOSl. MBI TOBOPUM,
YTO TOKOW [JIMTCS, U ONPEACNSIEM €ro JJIMTEIbHOCTh OIATh K€ 4Yepe3
JUTUTEILHOCTD YEPEAYIOIINXCS ABUKESHUM.

Ceromusi yu€HbIC Pa3IMYHBIX HAYYHBIX HAMPABICHUN YK€ MPHUILUIH K
OCO3HAHUIO TOTO MPOCTOTO (paKkTa, YTO MHOTHE HAIIIM JTaXKe OOIIETIPHUHSTHIC
MOHATHS 00JIaal0T Pa3HOM CMBICIOBOM €MKOCThIO. OMHUMH M3 HamboJiee
EMKHUX SIBISIIOTCSI TIOHSATHS «IIPOCTPAHCTBO» M «BpeMs». [loatomy st
0osee 4ETKOTO YIMOPSAAOYMBAHMS HAIIETO MBIIIJICHUS W TIPUIAHKUS My Kak
MO>XHO OOJIbIIIeH SICHOCTH W OJHO3HAYHOCTH YUYEHBIC, W TIPEKIC BCETO
CCTECTBEHHUKH, CTaparOTCsS PACWICHUTH CIIMIIKOM EMKHE TOHATHS Ha
6onee mpocteie. Hampumep, MBI yke TPUIILIM K TOHUMAHUIO TOTO, YTO B
OTHOIICHUU TIOHSTUSL «IPOCTPAHCTBO» CIEAYET pas3nudaTh pedalbHOe
MPOCTPAHCTBO, KOHYEenmydivbHvle TPOCTPAHCTBA U  HEPYEnmydaibHOe
npoctpanctBo (cMm., Hampumep, B.K. TIlorémxun, A.JI. CumaHoB.
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[IpocTtpancTBo B cTpykType Mupa. Hopocubupck, «Hayka», 1990r.). U tak
KaK BOIIPOC O «IPOCTPAHCTBE» aBTOP PacCMOTpPEN B OT/ENIbHOM padoTe[l],
TO 3/1ECh MbI HE OyJIeM OCTaHABJIMBATHCS HA YTOUYHEHUH BBIIIE CKA3aHHOTO.
Ho To4HO Tak ke ¥ MOHATUE «BPEMS» TPEOYET TaAKOTO K€ pPaCUICHEHUS.

JlelicTBUTEIBHO, MBI ¢ HEOOXOJMMOCTBIO JOJKHBI OCO3HATh, YTO U B
OTHOUIEHUU «BPEMEHW» CIIEyeT pa3iuyarb T[OHATUS: pealbHOe
00beKmueHo mexyujee BpeMs Kak TaKOBOE, T.€. «BPEMs» CaMOU MPUPOJIbI,
BpEMsl KOHYenmyaibHoe, BBOJAMMOE HaMH B Hall [O3HABATEJbHbIN
mpolecc, U BpeMs nepyenmyaibHoe, WCIHOJIb3yeMOE Ha Pa3IMdyHOM
OBITOBOM YPOBHE, T.€ 3TO «BPEMSI», KOTOPOE MBI OIIYIIAEM.

Takum oOpa3omM, NepBOE, UYTO Mbl JOJKHBI TMOHSAThH, YTO K€ TaKoe
«BpeMs peanvroe»? OKa3bIBaCTCs, CYyTh pedibH020 BpEMEHU OYEHb MPOCTa,
€CJIM HaJl 3TUM MOPA3MBICIUTh JIOTUYECKH BEPHO. MBI TOBOPUM, YTO BpEMS
meuém. A TO3TOMY, MPEK]E BCEro, HAIO MOHATh, B UEM K€ CYTh 3TOrO
«TEUEHUS».

Mgl nonnmaeM, 4to Mup, B KOTOPOM MbI HaxXOAUMCS, MaTepUalieH U
CYILIECTBYET OOBEKTUBHO, T.€. PEalbHO U HE3aBUCHUMO HU OT 4ero. A 4ro
e TOr/la 03HA4YaeT, YTO OH cyujecmeyem? ITO O3HAYAET HU YTO MHOE Kak
TO, YTO OH ecmb, MPUIEM gecb cpazy. W 3To ero ecmw (CyliecTBOBaHUE)
Onumcs HEeTIpepbIBHO W BeuHO. Iloatomy onenue cywecmeosanus Mupa
BLIEJIOM (MaTepuu) U CIElyeT Ha3BaTh meueHuem 00beKmueH020 8peMeHU.

®paza «marepus (MHUp) CYIIECTBYET B MPOCTPAHCTBE U BPEMEHI
TaBTOJIOTMYHA B CBOEW ocHOBe. J[0CTaTOYHO MPOCTO CKa3aTh, YTO «MUP
cywecmeyem B TIPOCTpAHCTBE». M ATO ero CyiiecTBOBaHHE KaK YEro-TO
[EJOT0 HM OT Yero He 3aBUCUT, U HE MOXET HHU YCKOPSATHCS, HU
3aMeUISAThCA. nenue cywecmeosanus Bcero Mupa BUEIOM U €CThb TO, YTO
CIEAYET CYUmMams medeHuem peaipHo20 epemenuy. Matepust CyniecTByeT U
y)Ke Ha 3T0 €€ OOBEKTMBHOE M HHU OT 4YEro HE 3aBUCHIIEE OJeHue
cywecmeosaHuss HaKIaAbIBalOTCSl BCE OCTAJIbHbIC JJICHUSI, B TOM YHUCIE U
JIOOBIX BO3MOXHBIX JBUKEHUUM M ATajJOHOB. MBI TOBOPUM, YTO BpeMs
TeuéT OOBEKTUBHO, W OTO O3HAYAET, UYTO OOBEKMUBHO ONUMCSA CAMO
cyuecmeosaHue MaTepualibHOTO MUpa.

Mup HenpepbIBHO U3MEHSETCS, OH HANOJIHEH IBWKEHUEM. JIBH)KEHUE
MPUCYTCTBYET BO BCEM M Be3ne. M Ttak kak Mup marepuasieH, TO Mbl
TOBOPUM, YTO JBW)XEHHE €CTh CIOCO0 CYIIECTBOBAaHUS MAaTEpPUU Kak
TakoBOM. MaTtepuu 06e3 IBUXEHUS HE CYIIECTBYET.



B cumiy cBoero OHOJOTMYECKOTO YCTPOMCTBA MbI CIOCOOHBI BHUJETH
JMIIb JBUKEHUE Pa3iMyHBIX (PU3MYECKUX TeJT U CBETOBBIX Jydyeil. 11 Mbr
BUJIUM, YTO 3TU (PU3NUECKHE ABMXKCHUS MPOTEKAIOT MO-pasHOMY. A YTOOBI
JaTh OOBEKTUBHYIO OIICHKY Pa3HBIM JBHKCHHSIM, Mbl U BBOJIUM HOHAMUE
BpeMeHH @u3uueckoeo ((HU3NUECKH H3MEPUMOT0) yxe g cels, Ui
CBOETO MO3HABATENBHOTO mporecca. OHO JOIKHO HaM pazmemums JJIEHUE
¢usnueckux ABwkeHui. I[lo cBoeMy CMBICTy OHO YK€ SBISETCS
«BPEMEHEM» KOHYENMYalbHbIM, T.€. B OTIPEACTIEHHON Mepe JJOTOBOPHBIM.

OHO KOHIIENITYaJIPHO YK€ IMOTOMY, YTO MBI CBOUM BOJICBBIM PEIICHUEM
NpUHUMAaeM TO, KaK MbI OyneM pa3medaTh JICHHE ABWKCHHS. MBI
NpUHUMAEM I ce0s eouruyy WM3MEpPEHUs TEUYCHHS BPEMCHH. ODTaJIOH
(Mepa) u3MepeHus MPUHUMACTCS U3 TOTO e, 9To U m3MepsieTcs. CerogHs
TaKUM STaJOHOM @peMeHU @u3uyecko2o SIBISIETCS JIJICHUE JBUXKEHUS OT
TOYKU U3ITyYEHUS OIPEACIEHHOTO KOJUYECTBA BOJIH 3JIEKTPOMATHUTHOTO
U3ITy4eHUs, TPUHATOro 3a JTasioHHoe. Cama jke eAuHHUIlA H3MEpPEHHUS
Ha3BaHa CEKYHOOL.

Wtak, 1jisi 0OObEKTUBHON OILIEHKHU (M3MEPEHUS) OnumenbHoCmuy Jr00ro
JBV>KCHUSI U TIOKOS, Mbl IPUHUMAEM HEKOTOPOE OOIICTPUHSITOE ATAJJOHHOE
peryJiipHOE IUKJIWYECKOE BOJHOBOE JBUXKEHUE. /[1umenbHOCmb TaKOTO
ATAJOHHOTO JBMKEHUS OT TOYKH H3JIYYEeHHUs] TEM CaMbiM KakK Obl
BBIBOJIUTCS Ha TEPEIHUM IJIaH B ONPEACIICHHMH Xoha (MJIM TEUYCHHS)
BpeMEHH (DU3UYECKOro, a CJeJA0BaTeIbHO, M B OMNPEACIICHHH CaMOIo
MOHATUST «BpeMs». MOXKHO PEIINTh, YTO «BPEMS» U €ro «(PU3NUYECKU
XO/» CJIENyeT OMNpEeNeIuTh Kak JJICHUE STAJIOHHOTO JBWkeHus. 1 tem
caMbIM BpoJie Obl HalieH «OJUH U TOT K€ 0a30BbIM mporecc». Ho Tyt
BO3HUKAET HOBas Mpo0jeMa, a He U3MEHSIFOTCS JIM HAIlli 3TaJOHbl BPEMEHHU
npu ABKeHnH? OgHAKO 00 3TOM MBI IIOTOBOPHM HECKOJIBKO MO3XKE.

Jlanee MBI TOBOpPHMM, YTO MaTepusi CYIIECTBYET, COXPAHss BCE CBOM
ceolicmeéa U Kadecmeéa. HO M3 Bcex CBOWCTB MaTepuu Kak TaKOBOM
CBOMCTBO €€ cyuecmeosanus 3aHuMaeT ocodoe Mecto. OHO, €ClIh MOKHO
TaK BbIPA3UTHCS, SIBJISIETCA €€ IJIaBHBIM U CaMbIM UHTEPECHBIM CBOWCTBOM.
[Touemy rnaBHbIM? Jla moTOMY, uTO 0O€3 HEro HEBO3MOXKHO BOOOIIE
HUYEro. A camoe HMHTEPECHOE /I Hac OHO M0 TOW MpUYMHE, 4YTO
IIPOSIBIIAETCS. 4EpPE3 TO CBOE COCTOSIHME, KOTOPOE HANPSIMYIO CBS3aHO C
HAILlUM NOHAMUEeM BPEMEHMU.
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JIro60e U3 CBOMX COCTOSIHUI Marepusi, Kak IPaBUIIO, IPEIbSIBISET HaM
B HaTYpaJbHOM BHUJE. DTO TO, Ye€pe3 4YTO MaTepusi OOBEKTUBHO peaIbHO
nposensem cebs ceuuac, B JTAHHBIA MOMEHT BpeMeHH. A TI00aibHO
MaTepusi MpOsBIAET ceds, CBOE CYUIECTBOBAHHE, YE€pPE3 TO HENPEPBIBHO
CyLIECTBYIOIleE Kak Obl y HAac «Ha IJla3ax» €€ BCEOXBAThIBAIOIIEE
COCTOSIHME, KOTOPOE€ MBI M Ha3blBaeM «Hacmosaweey. VIMeHHO depes
Hacmosujee U €ro HENPEPbIBHYI0 CMEHY MbI OCO3HaéM OOBEKTUBHOCThH U
HENPEPBIBHOCTh CYUleCmeosanus MaTepun U ero oienue. HenpepbiBHO
CMEHSIOLIEECs HACTOSIIEE cOCMOosHIe BCETO MUpPa KaK 1IeJI0ro0 U €CTh CaMo
OOBEKTUBHOE U HEYHUUYTOKUMOE IJIABHOE CBOWCTBO MaTEpUHU.

Emé myapeusl B JPEBHOCTH 3aMETWIIM, YTO MPOILLIOrO )oice Hem,
Oyaylero ewé Hem, a HacTOsILIEE He umeem OaumenvHocmu. Tornaa, 4yTo
xe ecTb camo Bpems? WM 31meck Bpone Obl KpOETCs HEKOE CephE3HOe
npotuBopeurie. Ho Ha camoMm nene ero HET, Tak Kak Oaumcsi UMEHHO
Hacmosujee, IPUIEM HENPEPHIBHO U BeuHO. [Ipoiieniiee yxe CMEHHIIOCH,
ero yxe OoJbllle HET, Y HEr0 y»K€ HE MOXKET ObITh HUKAKOIO JUICHUS, T.€.
OHO YX€ HE€ MOXET JIUThbCsA. HO TOJNbKO B HEM Yepe3 CBOECBPEMEHHYIO
(bukcauio (perucTpanul) HACmMosAwUx MOMEHTOB Mbl pedibHO MOXKEM
8blYIeHUMb  OnumenbHocms (KaK HEYTO 3aBEPIIEHHOE) KaKUX-IM0O0
OTACIBHBIX JBWKCHUW WM OTHOCUTEIBHOrO IMOKOos. bynymee emé He
HACTYIUJIO, €ro MOKa €lI€ HET, a MO3TOMY U Hem eujé BBIYWICHEHHBIX
(3aBepIHIEHHBIX) AIUTEIbHOCTEH. VI XOTS HaM KaXeTcsi, 9YTO OHO BOT-BOT
CTaHET JUTUTHCS, HO HA CAaMOM JIeJI€ OumbCs MOXKET JIUIIb HACTOSIIIEE. ITO
C HEOOXOAMMOCTBIO CIEAYET OCO3HaTh, €CIM Mbl JEHCTBUTEIHLHO XOTHM
MOHATh, B YEM K€ 3aKJIIOYAETCS Ta CYIIHOCTb, C KOTOPOW MBI MOXKEM
CBS3aTh Hallle MPECTaBICHUE 00 00BEeKMUBHO MeKyujemM BPEMEHH.

Tak BOT BpeMsi U ecTh O/ieHue, eCThb caM npoyecc (paBHO meueHue)
U3MEHEHUsl Hacmoswe2o cocmosiHus cyoctpara matepuu. Hacrosiiee
NEHCTBUTENILHO HE UMEET OumenbHOCmuU KaK 4ero-To 3a(puKCUpoBaHHOTO
(T.€. 3aBEpIIEHHOI0), HO OHO M HE JIOJKHO €€ MMeTh. [[JTUTEeNbHOCTh KaK
HEYTO 3aBEPIIEHHOE (JJIUTEIBHOCTh MEXIY KaKUMHU-ITHOO COOBITHSIMMU)
MOJKET UMEThb Mo/bKo npouteduiee. Hacrosmiee kak HEKOTOPYIO TPaHUILY
MEXIy MPOIUTBIM U OYAYIINM, HE UMEIOIYI0 HUKAKOW JITUTEIBHOCTH, MBI
Ha3bIBAEM MOMeHmoM unu meHogenuem. 1 naxe ecnu Mol pororpadupyem
(puxcupyem, perucTpupyem) HacTosIIee KaKk MOMeHm, TO U OH IIOTOM Ha
doTtorpaduu IUTCS KaK HEYTO YKE€ TMPOIIeANiee, Kak HEKOTOPHIM
OTHOCHUTENbHBIN MOKOU. OH ke SABJISETCS U 3aUKCUPOBAHHBIM MOMEHTOM



5

(MrHOBEHHMEM) HETIPEPHIBHOTO JIBUKEHUS 6 npousiom. TakoBa NUaIEKTHUKA
Belllel U HAIIero Mo3HaBaTEILHOTO MpoIecca.

C apyro#t CTOPOHBI, TOJBKO HACTOSIIIEE MOKET 00bEeKMUBHO ONUMbBCA,
TaK KaK HETPEPHIBHO JJIUTCS CaMO JBIKCHHE MAaTEPHH BO BCEX €€ JacTiX.
OHO WMeeT HEKOTOphIE COCTOSHHSI CO CBOMMHU TapaMeTpaMd BO BCEX U
MUKpPO, U MakKpo, U Mera o0ObEMax MO BCEMY IPOCTPAHCTBY MaTEpHH.
COBOKYITHOCTh BCEX JTHX TNapaMeTpOB M COCTaBISIET napamempul
Hacmosiwe2o Kak BCEOXBAThIBAIOLIET0 cocTosiHus (cetiuac). Hactosiiee
HCTIPEPBIBHO HAXOJUTCS B COCTOSHMM u3zMeHenus (T.e. JIBUKCHUSA =
meyenusi). W 31ech caMoe YIMBUTEIBHOE, YTO A3TO €CTh COCHMOsIHUE
HENPEPBIBHOTO U3MEHeHUsl CBOCTO XKE cocmosiHusa ceuuac (AuanexTukal).
OT0 M ecTb OOBEKTUBHOE meueHue TOW CYIHOCTH, C KOTOPOM MBI U
JIOJKHBI CBSI3aTh CaAMO meueHue peaibHo20 epemMeHy. ITO TaKKe SBISETCS
peanbHuiM cooepicanuem Toro GuaocodCKoro MmojaoKeHus, YT0 cnocobom

CymcCTBOBAHMA MAaTCPHUHN CCTh €€ IBWIKCHUEC = meyeHue.

B nousTMU Hacmoswezo CIUBAKOTCS BOEAUHO Y MOHATHUE HACTOSLIETO
Ka4eCTBEHHOTO CTPYKTYPHOTO COCTOSIHMSI MATEPUUM H TIOHATHE €€
JBUKEHHUS, T.€. U3MEHEHUS COCTOSIHUW. J[pyrumu ciaoBamu, Hacmosuee
€CTh OOBEKTUBHOE KaueCTBO C HEKOTOPHIMHU MapaMeTpamMu BCEX CBOMX
CTPYKTYpP KaK MomeHm OOBEKTUBHOTO npoyecca. BpemMeHHbIE mapaMeTpsl
mpoiiecca - 3TO U MOMEHTHI WJIM MTHOBEHHUs ((pUKcalusi COCTOSHHUUA 6
npoyecce Onenus) U JJIUTEIBHOCTh MEXKIy HUMH. W TO, M JApyroe Msl
buKcupyeM W U3MEpSEeM CEroJiHd C IMOMOIIbIO BOJHOBOTO 3TaJIOHHOTO
IBWXKEHHS.  JUIMTENBbHOCTH  MEXAY  PEryJsipHBIMH  OJMHAKOBBIMU
MOMEHTaMH B 3TAJIOHHOM JABWKCHUU U TAET HAM Mepy BPEMEHU.

Ecniu mocmorpers M B Quiocopckuid U B PU3NYECKHIA
SHUUKIIONEANYECKUE CIIOBAPH, TO TaM MOHO HPOYECTb, YTO CETOJHS
TEOPUEU, OIPEHEISAOIIE METPUYECKHME CBOWCTBA TMPOCTPAHCTBA U
BpEMEHHU, ABIsCTCH cneyuanvras meopusi omuocumenvrHocmu (CTO).
OnHako cymiecTByromasi moka emeé oprtoaokcanbHas TpakToBka CTO,
KOTOpYIO €i nayn A. DUHINTENH, HUKAaK HE MOXET BBINOJHATh YKa3aHHYIO
pojib, TaK KaKk B HEW MNpsIMO OTPUIAETCS U CaMO OOBEKTUBHOE
CYILLIECTBOBAHME MaTepHalbHOrO cyOcTpaTta Marepuu (ddupa) u, Kak
CIIEICTBUE,  OTPULAETCS  OOBEKTHUBHO  CYIIECTBYIOIIEE  «celyacy
(HacTosIIee) A ATOTO CyOCTpara, T.€. MUpa BIICJIOM.
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Takum oOpa3oM, CyIIHOCTb TOTO, C Y€M Mbl JOJDKHBI CBS3aTh
O00BEKTUBHOE meueHue (X01) BpeMeHH, HailieHa. Ho Mbl JOTKHBI OTBETUTH
emé Ha OJUH Ype3BbIYAlHO Ba)KHBIM Bompoc. A Kak € OOBICHHUTH
3GKOHOMEPHYIO  63AUMOCE4A3AHHOCMb JUIEHHS (paBHO TEYEHHs) BCEX
OPUPOJHBIX ABMXKCHUH Ha 3TOM oO0meM Kak Obl ¢oHE OOBEKTHUBHOTO
JUIeHHs (paBHO TE€YEHMs) CYyLIECTBOBAaHUs Marepuu Kak TakoBoi? [louemy
JBUKEHHME KaK Obl TOJTUYMHEHO X0y BpeMeHu? OTBET Ha 3TOT BOIIPOC JACT
HaM OTBET, a 4YTO K€ eCTh «BpeMms (uznueckoey. BepHee, kak 10CTUYB €ro
0OHO3HAYHO20 0OBLEKMUBHO20 NOHUMAHUSL.,

Torpa nmaBaiiTe em€ pa3 BCIOMHHUM, YTO CIIOCOOOM CYIIECTBOBAHHUS
MaTepuu sBisieTcs: €€ ABMxKeHue. Marepusi 0e3 IBUKEHUS HE CYLIECTBYET.
Ho Bce peanbHbie (JOpMBI JBUKEHUS MATEPUU, C KOTOPBIMH MbI, TaK WM
WHaYe, 1 UMEEM JICJI0, CBSI3aHbBI ¢ Maccoi. A mobas macca, corinacHo CTO
¢ ucnpasnentou e€ TpaktoBKo# (cMm. pabory: A.K. IOxumen. ®usznueckas
cymHocth CTO (oOmemocTynmHoe H3JI0KeHHE Oe3 MPOTUBOPEUYHN U
napazgokcoB)__http://www.sciteclibrary.ru/rus/catalog/pages/9641.html) na
e€ caMOM 3JIEMEHTapHOM (CJIEI0BATENbHO, HA (PYHIaMEHTaJIbHOM) YPOBHE
CYILLECTBOBAHHMSI CBSI3aHA C BOJIHOBBIM €€ JIBMDKEHHEM CO CKOPOCTBIO CBETA
B cyoOctpate Marepuu (3dupe). Ho 3TM BONHOBBIE NBUXKEHHUS, Kak
W3BECTHO, XapaKTEpU3YIOTCA U CBOEU CTPOTOM LMKIMYHOCTBHIO. [loaTomy
80IHOBblE  0BUXICEHUs. DIIEMEHTAapHBIX Macc TMpH B3aUMOJICHCTBUU U
00pa30BaHUM FIEMEHTAPHBIX YACTHIl, aTOMOB, MOJIEKYJ U T.H. BCTYHAIOT
MeXay co00il B CTpPOro 3aKOHOMEpHble CMpPYKmMypHble OTHOLICHHUS.
CoOcTBeHHO Onarofapsi BOJHOBBIM JIBHJKEHHUSIM (MX MHTEp(EepeHLIHOHHO-
BOJIHOBBIM ~ (pOopMaM) H  BO3MOXHO, B KOHEYHOM CYETe, CaMo
CYILLIECTBOBAHHE BCEX CMPYKmMYp CaMOJIBHXKEHHSI MaTe€pUH, 00JIaJarolnux
Maccoi, U3 KOTOpOr U 00pa3yeTcsi BEIIECTRO.

Takum oOpa3om, OJIHA U Ta K€ JIJIST BCEX AJIEMEHTAPHBIX MACC CKOPOCTh
NBIDKEHUS  (CKOpOCTh  cBeTa) 3ada€T BCEM WX  HM3HAYAJIBHO
byHIaMEHTAIBHBIM JBMKEHUSM OMPEACIEHHBIN GU3HUECKUN memn OeHus
(paBHO meueHus uX (PU3NUECKOTO BpPEMEHH). IJTa CKOPOCTh Kak Obl
nposensem @uzuiuecku C€aMoO PpaBHOMEPHOE HJICHHE CYIIECTBOBAHUSA
MaTepUu KaK TaKOBOW; T.e. JPYTUMHU CIIOBAMH, MPOSBISIET huzuuecku camo
00veKmugHoe meyeHue BPEMEHH TPHUPOABI. A CTpOTas YUKIUYHOCHDL
BOJIHOBBIX JBHXEHHM OOECHEUUBACT 3AKOHOMEPHYIO 63AUMOCEA3AHHOCb
pPa3NUYHBIX CTPYKTYPHBIX (opM nBrkeHuss wMatepuu. OHa BBOJIUT
@usuuecku TEUCHUE BPEMEHHU BO BCE SIBJICHUS MPUPOJLI YE€PE3 CTPYKTYPHI
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W3 [UKINYECKUX JBWKECHUHA. MBI K€ TO3HAEM OTY BPEeMEHHYIO
3aKOHOMEPHYI0 3aBUCMMOCTb BCEX [BWKEHUW B MPUPOAE YEpEe3 CBOU
OOMICTIPUHATHIA ATAIOH @u3uiecko2o IJIEHUS, Yepe3 BBOAUMYIO HaMHU
Mepy GU3NYECKOTO TedeHHsl BpemMeHH. [loaToMy BBOOMMOE HaMU IS
HAIIIETO TOJIb30BAHUS TOHITHE Qusuueckoeo epemenu ¢ He0OXOAMMOCTHIO
CTAHOBUTCS KOHYENMyaabHbIM.

OpHako 371ech cleyeT BCIIOMHUTbh, YTO CKOPOCTh CBETa HE SIBIISIETCA
Be3/ie TOCTOSIHHOM. B pa3HbIXx MecTax MHUPOBOTO MPOCTPAHCTBA OHA
3aBUCUT OT TPaBUTAIMOHHOTO TMOTEHIMANa, KOTOPBIM CBsI3aH C
PACIIOJIOKEHUEM OTPOMHBIX KOCMHUYECKMX MacC B HMX OKpecTHocTsix. C
pOCTOM  MOAYJSl TPaBUTAIMOHHOTO TOTEHI[MAajda CKOPOCTh  CBETa
3ameyisieTcs. byner mpu 3TOM U3MEHSThCA (3aMEUISAThCS) U MPUHSTHINA
HaMH (KOHUENTYaJbHbIH) (PU3NUECKUN STATOH BPEMEHU. ITO MOXKHO
CUMTaTh B HEKOTOPOM CMBICIIE 3amedleHueM TEUYEHUS  Camoro
O0OBEKTUBHOTO (TIPUPOAHOrO) (PU3MUECKOTO BPEMEHHU, C KOTOPBIM H
CBSI3aHbl YKa3aHHbIE BBIIIE 3aKOHOMEPHBIE B3aMMO3aBUCUMOCTH, OT
KOTOPBIX U 3aBUCAT BCE MPUPOAHBIC SIBIICHMS. Toraa ajis OLIEHKU 3TOTrO
3aMeIeHUsl TeUeHUsT (PU3MYECKOr0 BPEMEHM U CaMUX HAIIMX JIOKAJIbHBIX
KOHIIENTYAJIbHBIX (PU3MYECKUX HSTAJIOHOB HAM HEOOXOIUM HEKOTOPBIHA
SIUHBIA abcontomuwblll 3mMaion CO CBOEH HEU3MEHHOW IMTEIBLHOCTHIO.
TakuM STaJIOHOM U SIBJISIETCS )CIO6HbIN KOHIENTYaJIbHBIN (U3UUIECKUI
ATAJIOH IIPU HYI€680M 2PASUMAYUOHHOM NOMeEHYuae.

@DaKTUYECKU, MBICIUMBIA  YUCTO  TEOPETUYECKH,  (PUIUUYECKUIA
abconomHulll IMANOH ONeHusi YK€ W HCHOJIb3YeTCs B oOwel meopuu
OMHOCUMENILHOCTU (OTO). HWmenno Onarojmaps €ro HE COBCEM
OCO3HAHHOMY MPUMEHEHHUIO B 3TON TEOPUU Mbl U Y3HAEM 00 M3MEHEHUU
caMOM CKOpPOCTH CBETa U O 3aME/JICHUH XOJa HaIllMX ATaJOHHBIX YyacoB. Ho
C €ro IMOMOIIBI0 MBI YHUCTO TEOPETUYECKHM MOXKEM OIEHUBATh U
aOCONOMHYI0 OIUMENbHOCb TIOO0BIX IPYTUX NBWKCHHH WM YCIOBHOTO
OTHOCHUTEJIBHOTO MOKOSl. A caMa CKOpPOCTb CBETa, €€ «TEYEHUEe» MpHU
HYJICBOM  TpPaBUTAIlMOHHOM  TMOTEHIHale,  aJCKBaTHA  TEUYCHUIO
abcontomno2o (COOCTBEHHOT0) (PU3NYECKOTO BPEMEHHU MTPUPOIBIL.

JIOBOJILHO TIPOCTO pemiacTcs W M3PSAHO 3aTSHYBIIUHCS CIIOp O
NPUYUHAX HeoOpamumocmu TEUCHHS BpeMEeHHU. XOTa 0ojiee KOPPEKTHO
TOBOPUTh MPU 3TOM HE O TEYCHHH BPEMEHHU, a O HEBO3MOXKXHOCTH
MPUPOIHBIX SBIICHUN Kak Obl TOBEPHYTh BCE CBOMW JBWIKEHUS BCISThH MPHU
uX MpoTeKkaHuu. Besikoe MCKITIoueHne Takod BO3ZMOXKHOCTH CBSI3aHO C TEM
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’Ke cambIM (DaKTOM, 4TO B OCHOBE BCEX (PyHIaMEHTAJIBHBIX ABM)KCHUN Ha
UX DJJIEMEHTAapHOM YpOBHE JIEKAT BOJIHOBBIE [BWJKCHHsS. A OHH, Kak
M3BECTHO, MOTYT JIMIIb «PACTEKAaThCs» OT CBOETO MCTOYHMKA WM HHUKOTA
CaMOITPOU3BOJIBHO HE MOT'YT MIOBEPHYTh K HEMY BCIATH.

Bepuémcs emé pa3 k Tomy mpocTtoMmy (pakTy, 94TO BCE MPUPOIHBIC
ABJIICHUSI CcaMH IO cebe TMPOTeKalT B pealbHOM (PU3NYECKOM
(matepuanbHoM) mpocTpancTBe. C  3TUM  peajdbHbIM  (PU3UYECKUM
MIPOCTPAHCTBOM MBI MOEM CBSI3aTh U HEKOTOPYIO, MBICIUMYIO YHUCTO
teopetndeck, cucmemy koopounam (CK). Ilpu »stom CTO
NPUHIUMINAIBHO MPUMEHHMA JIMIIb IS OJAHOPOJHOIO U HM30TPOIHOIrO
IPOCTPAaHCTBA (IIO3TOMY M HAa3bIBAETCS CIIELUAIBHOI), B KOTOPOM CBET
JNEHUCTBUTEILHO PACIIPOCTPAHSIETCS CTPOTO MPSMOIUHENHO M C TOCTOSIHHOMN
CKOPOCTBIO BO BCEX HAMPABICHUSX OT TOUKU H3IydeHUs. UTOOBI MOIy4YHUTh
B TAKOM IPOCTPAHCTBE TO, YTO MbI Ha3biBaeM cucmemou omcuéma (CO),
HaMm HeoOxoaumo uMmerb B CK emé u sTalioHHBIE 4Yackl B KaKIOU
uHTepecytomen Hac Touke. Bee wacel CO nomxHbl UATH B ase, T.€. UMETh
B KaXJ0€ OOBEKTMBHOE BPEMEHHOE MTHOBEHHE OJHHM U TE€ K€ MOKA3aHMS
1o BceMy mpoctpancTBy CK. DT nokaszaHus COrjaacyroTcsi MEKIy co00il ¢
MOMOILBIO CBETOBBIX CUTHAJIOB € YUYETOM TOr0 (haKkTa, YTO CKOPOCTh CBETA B
OJTHOPOJJHOM ~ M30TPOITHOM MPOCTPAHCTBE IOCTOSIHHA W HE 3aBUCUT OT
nerkeHnsa ucrtounnka. B CTO 310 HaspIBaercs cuuxpouusayuer Xona
4acoB

MBICIUMYIO YUCTO TEOPETUYECKH, HEMOJIBUKHO CBSI3aHHYIO C YCJIOBHO
OIHOPOJAHBIM M M30TPONHBIM TmpocTpancTtBoM, CK ¢ cucremon
perucTpalury BpEMEHH B JII000W €€ TOYKE C MOMOIIbIO STAJOHHBIX YaCOB,
Uaymux B Qase, Mbl Ha30BEM abcoromuou cucmemoi omcuéma (ACO).
Ecnu B Hauane e€ CK npou3oiaET BCMbIIKa CBETA, TO CBETOBOM (PPOHT OT
He€ OyleT pacrpocTpaHsAThbes chepruuecku. A 4To O3HadaeT (pasza «4achl
unyT B ¢aze»? OHa o3HA4YaeT TO, YTO €CIU Obl TOCIE MPOUEAYPHI
CUHXPOHU3AINK TOKa3aHUN pazHOMECTHBIX 4acoB B ACO MbI MOTJIH OBl
«MTHOBEHHBIM B30pOM» OXBaTUTh BCE €€ MPOCTPAHCTBO, TO YBUAEIN OBl HA
BceX €€ uvacax OJHM MU T€ K€ MOKa3aHusA. A Tak Kak 3Ta CHUCTEMa IO
OTHOIIICHHIO K yKa3aHHOMY (DM3UUECKOMY MPOCTPAHCTBY HEMOABUXKHA, TO
OHAa YK€ IO CaMOM CBOEU MPUPOAEC UHEPYUATbHA.

Haire peanbHO€ MPOCTPAHCTBO, B KOTOPOM HAXOJUTCS TUIaHETa 3eMIlst
u Bca ConHeyHass cuCTEMa, Majlo0 OTIWYaeTcsl OT OJHOPOIAHOTO H
U30TponHoro. B HEM B OCHOBHOM W pa3BUBAIOTCS caMHU IO cebe Bce Te
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dbu3nUeckue mpoLecchl, KOTOpble Mbl HAaOJIIOJAEM W M3Y4aeM B HaIUX
nabopatopusax. Bor Tonmbko moctpouth B HEM peanbHyto ACO s
u3MepeHuss (U3UYECKUX TIPOIECCOB WM WX U3YYCHHUS HENb3s. MBI
BBIHYKJEHBI HUCIOJb30BaTh JBHkymuecss CK ¢ HX OTHOCHUTEIbHBIM
MYCTBIM (KOHYenmyaibHvlM) TPOCTPAHCTBOM. HO TyT ’ke BO3HHKAET
BOIIPOC, a Kak € HaM NPaBWIbHO NOCTPOUTh HA HMX OCHOBE CBOIO
JBWOKYIYIOCS unepyuanvhyio cucmemy omcuéma (MCQO) u He BIUACT M
JIBM>KCHUE HA HAIIU TEJa, U3 KOTOPBIX Mbl MOXKEM pealibHO noctpouTsh CK,
U Ha dTaNoH e€ pazMeTku? M He MOBIUSET JIM JABMKEHUE Ha XOJ HaIIUX
ATAJIOHHBIX YacOB?

Bot TyT Hac yacTUYHO BbIpyuaeT, U3BECTHBIN emi¢ ["anunero, npunyun
omnocumenvrhocmu (110) nnepuuansuoro npuxenus. Jlo I'.A. JlopeHiia on
OBLT U3BECTEH B KJIACCUUECKOUN (DU3UKE TOJIBKO JIJISi YMCTO MEXAHUYECKUX
newkennid. Ho mosiBuBmmecs B koHie |XX Beka 3KCIeprUMEHTAIbHbBIC
daktbl mo3BosiK JlopeHiy gakTuyecku mocTyauponaTh, uTo [10 MoOKHO
pacrpoCcTpaHUTh Ha BCE OJIEKTPOMATHUTHBIE SBJICHUS, BKIOYAas U
pacnpocTpaHeHue cBeta B ABwkyuencs uxnepyuarvno CK. Ho nns sToro
cieayer emé U JOMyCTUTh, YTO Tejia MpU JBWKCHUU COKpAIAIOTCS, a
UKJINYECKUE JBIKCHUS B HUX 3aMeisatoTcs, U BBecTH B CO ¢usuueckoe
«MecTHOe» (KoHIenTyaibHOe) Bpemsi. MiMenHo cam JlopeHi| Ha3Ball ero
«MECTHBIM.

Knaccuueckass ¢usuka Obuta TMOCTpOGHA HA  HAIIEM  YHCTO
OMOJIOTMYECKOM BOCHPHUSTHUM BHEIIHEr0 MHUpa. Mbl BOCHpHUHUMAaEM
¢bu3nueckue Tena Kak Obl MPUBHECEHHBIMH B MPAKTUYECKH IIyCTOE
IPOCTPAHCTBO. MBI CUMTaNM, YTO €CJIM TEJIO ABUXKETCS, TO OHO JIHIIb
MU3MEHSAET CBOE MECTOIOJIOKEHUE B IMPOCTPAHCTBE. MBI CUHMTAIA, YTO B
KKl BPEMEHHON MOMEHT OHO TOYHO TaKO€ XK€, KaK U B COCTOSHHHU
IIOKOS,, W JIMIIb HENPEpPBIBHO H3MEHsAET CBOE moJiokeHne. Ho Ttoraa
IIOJIy4a€eTCsl, YTO IBMXKEHHME M IIOKOM HUYEM HE OTIMYAIOTCS APYT OT Apyra.
Msl crankuBaemcs ¢ IpoTHUBOpedreM. M 3TO 3aMETHIIM YK€ MBICIATEIN
JIpeBHOCTH. W BbIpa3uiu 3TO B CBOUX allOpHsX.

Ho ¢wusuka pa3BuBanach, a BMeCTe C HEil pa3BHBAIIOCH M HAIIIE HAYYHOE
MbIIeHne. M ceroHs Ha OCHOBE BCEX MMEIOIIUXCS SKCIIEPUMEHTAIBHBIX
($hakTOB MBI JOJDKHBI OCO3HATh, YTO aOCOJIIOTHO BCe (PyHIaMEHTalbHBIC
JBIDKEHUS B TIPUPOJIC HOCAT BOJHOBOM Xapaktep. duznueckue o0bEKTH HEe
MIPUBHECEHBI B peajbHOe (Pu3nyeckoe mpocTpaHcTBO. OHU BCE MOCTPOEHBI
HA OCHOBE OIPEAENEHHBIX AJIEMEHTAPHBIX CTPYKTYPHBIX (DOPM JIBHKECHHUS
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Matepuu, eé cyocmpama (3¢upa) U UX B3aUMOJCUCTBUM MEXTy cOO0M. A
TaK KaK BOJHOBOE JBW)KCHHE IO CaMOW CBOEH TPUPOJE YXKE SBISICTCA
KBAaHTOBBIM, TO U (pyHIAaMeHTanbHas (U3MKA C HEOOXOJUMOCTHIO TOXE
JOKHA OBITh KBaHTOBOM. W dYenmoBedecTBO, B JIMIE CBOMX JIYYIIUX
IpeCTaBUTENCH, MYYHTEIBbHO JOJTO0 M Ha OIIyNb MPOJABUTAIOCH K
OCO3HAHUIO ITOTO.

N3 Bcero ckazaHHOrO BBILIE CIEAYET, YTO BCE TE€ JIBUKEHUS, KOTOPHIE
MbI HaOJIOJaeM B MPHUPOJIE, HE €CTh MEepEeMEIIECHUs OJHUX yYacTed adupa
BHYTpH 3¢upa kak 1enoro. OHU €CcTh JHIIb PE3yJIbTAT MOCIEI0BATEIbHBIX
cMewjeHull IMEHHO Pa3JIMYHBIX COCTOSIHMM BOJIHOBOTO IBIDKEHUS d(dupa.
Cam xe »dup e6yerom ocCTaércsi MPU ITOM HEMOJBHKHBIM. DTO Kak
CMEIIEHHE M300paK€HUsT Ha DOKpaHE TeJIeBU30pa, HO  TOJIBKO
«u300pakeHue» 00béMHoe. K TakoMy noHnmanuto (peHOMEHa JBUKECHUS U
BOJIH, U YaCTHI] BEIIECTBA, U TeJl B IpUpoe ObuT 01130k U. JIopeHir.

31ech B caMblii pa3 NPUBECTH U MPUMEUATEIIBHOE MECTO U3 PEeYu
OiinmireitHa B Hortunreme emé B 1930 romy: "Msl mpuxomum K
CTpaHHOMY BBIBOJIY: C€iUac HaM HAYMHAET Ka3aThCs, UTO MEPBUUHYIO POJIb
UrpaeT TMPOCTPAHCTBO; MaTepusi K€ JO/DKHA OBITh TOJy4YyeHa U3
MpPOCTPAHCTBA, TaK CKa3aTh, Ha cieaywomem istamne. [IpoctpaHcTBO
MOTJIONIAET MaTeputo. MBI Bcerja paccMaTpUBalld MaTEepUIO MEPBUYHOM, a
MPOCTPAHCTBO BTOPUYHBIM. [IpocTpancTBo, 00pa3Ho roBopsi, OepéT ceityac
peBani u '"chemaer" marepuro. OgHAKO BCE ATO OCTAETCA TOKA JIUIIb
cokpoBeHHOM MeuToi" (A. DiinmreitH. Coopanue HaydHbIX TpyaoB (CHT),
M. Hayka 1965r., 1. 2, ¢.243).

Kak m3BecTHO, Marepueil DUHIITENH Ha3blBaJ BemecTtBo. M To, 4ro
CKa3aHO 3eCh y HEro, Kak pa3 M corjacyercs C TeM, YTO CKa3aHO B
nocienuux ad3amax Beimie. [locie cozmanna OTO DUHIITERH B OCHOBHOM
HaIlpaBUJ BCE CBOM YCWJIMS Ha IOMCKH €IMHOW TEOPHUH MOJIS, HO HE CyMel
MOJyYUTh 3/1€Ch CKOJBKO-HHUOYAb 3HAYMMBIX pe3yiabTaToB. M uMeHHO
IIOTOMY, YTO HE CyMe€JI OCO3HaTh, UTO BECh CYLIECTBYHOIIMNA Mup ecthb
pe3yabTaT CTPYKTYPUPOBAHHOIO BOJIHOBOTO CAMOJBUKEHUS MATEpPUU, €rO
¢usuueckoro cyocrtpara (ddupa). XoTs yxke K TOMY BpPEMEHH ObLIO
XOpOIIIO M3BECTHO, YTO JaXKE€ BEIIECTBEHHBIE YACTHUIBI UMEIOT BOJIHOBBHIE
CBONCTBA.

IMeHHO ¢ oco3HaHUSI TOro, 4TO (pyHIaMEHTalbHas (U3MKA JTODKHA
OBITH BOJTHOBOW M Ha OCHOBE ITOTO JIOJDKHA OOBSICHUTH BCE MPUPOIHBIC
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SIBIICHUS, U JTOJDKHA TTPOXOJUTH TPAaHUIA MEXIY KJIaCCUIECKOW (PUBNKON U
KBaHTOBOUW. DyHmameHTanbHas (U3MKa, B KOHEYHOM CHYETe, JIOJDKHA
IPOCTO U HATJISAHO OOBSICHUTD, YTO TAKOE AIEKTPUUECKUH 3apsiil, TOUYEMY
OH TOJIIPU3YET TMPOCTPAHCTBO BOKPYT HEro, Kak paclpOCTpaHIETCs
AIIGKTPOMArHUTHOE TMOJ€, YTO O3HA4YaeT KOPIYCKYJISPHO-BOJIHOBOM
Jyajqu3M, 4TO O3Ha4yaeT M3BECTHOE COOTHOIICHHE HEOMPECIEHHOCTEH U
MHOTO€ JIPyToe, a Takke 00BICHUTH TPABUTAIIMIO HA KBAHTOBOM YPOBHE.

CeromHst Mbl JOJDKHBI COBEPIIEHHO YETKO OCO3HATh, YTO TaK KakK BCE
buznyeckue  Terna  MNPUHIMIHAIBHO  TMOCTPOEHBI  HAa  OCHOBE
B3aMMOCBSI3aHHBIX MPOCTPAHCTBEHHO JIOKAJIIM30BAHHBIX 3JIEMEHTAPHBIX
BOJIHOBBIX JABMKEHUM, TO OHU ¢ HEOOXOAUMOCTBIO TP JBUKEHUU JIOJKHBI
coKpamatbces. Bee anemMeHTapHble MUKINYECKUE TTPOLIECChl B IBUKYIIIEMCS
Tene 3amemsaoTes. M To ke camoe MPOMCXOOUT € HAIIUMH 3TAJIOHAMU
MPOTSHKEHHOCTU (JUTMHBI) U TUTENbHOCTH (BpemeHnu). M Bcé »To ceromns
MO>KHO TTOKa3aTh U MATEMaTUUECKH, U HATJISTHO.

Takum oOpa3oM, XOTS MbI M pa3MeyaeM Hally HWHEPUUAIBHO
nerokylrytocst CK oO1enpuHsIThIM 3TaJIOHOM MPOTSKEHHOCTU, HO OH YKe
KOpO4Y€ B HaIpaBJICHUU cobcmeenno2o nBxeHus CK, yem TOT, 4yTo ObLI
o1 B ACO mnokosimumcs. [loaTomMy YHCTO TeoMeTpuueckas METpUKa
HAIIETO OmHOCUmMenbHo20 (KOHIIENITYaJIbHOTO) MPOCTPAHCTBA, 3aBUCSIIAS
ot Hamed pasmerku CK, yxxe He OyJeT B MOJTHOW Mepe €BKJIMIO0BOM, OHA
Oyner yxe He Takoi, kak B ACO. Mennennee OyAyT MITA U DTAJOHBI
¢dbu3nYecKkoro BpeMeHu, T.e. Hamu 4dackl. Ho emé Bo3HMKaeT u BOIpoC, a
KaK BBICTaBUTh Pa3HOMECTHBIE Yachl B JIBMKYIelcs CK, 4ToObl OHU 11U B
¢daze u yToOBl MBI MOTYUYMUIIM UHEPLHUAIBHYIO CUCTeMY oTcuéra? Benb Mbl
He 3HaeM coOcTBeHHOM ckopoctu Hamier CK, a cBeT pacmpocTpaHsieTcs ¢
MOCTOSTHHOM CKOpOCThIO uih B ACO, 110 OTHOIICHUIO K €€ (hU3NUECKOMY
MpoCTpaHCTBY. OKa3bIBAETCS, UTO JOCTUYD 3TOr0 MPaKTUYECKU Helb3s. Ho
Hac BbIpy4aeT pacinpeHHbiid JIopeHuem u Ha pacripoctpaneHue ceera [10
VHEPLUAIBHOTO JBUKECHUS.

T.e. MBI 3apaHee 3HAEM, 4YTO CKOPOCTb CBE€Ta HE HOCMOAHHA
OTHOCHUTEJIbHO HaluX Kak-To aBwxkymuxcs CK (mogu€pkaéM, 4To UMEHHO
orHocuTebHO CK Kak MpOCTpaHCTBEHHOM CUCTEMBI U3 KECTKUX Tei). Ho
nenaeM epemennyro pazMetky cBoed MCO ¢ moMomipio CBeTa TOYHO TakK
ke, Kak ecnau Obl oHa Obuta peambHOM ACO, T.e. HEMOABWXKHOH. Tem
caMbIM MBI Kak Obl cTaBuM cBoto MCO na mecto ACO. U xots HUKaKoi
peanbHOM CUMHXPOHM3ALNH MMOKa3aHUI Pa3HOMECTHBIX YaCOB MbI IPU 3TOM
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He JIocTUraeM (Jachl BOBCE HE YT MOCIIE 3TOTO B (a3e), HO TEM HE MEHee,
MBI TIOJy4aeM BO3MOXKHOCTb HEKOTOPBIM 00bekmugHviM  00pa3oM
peructpupoBath ¢puznueckoe Bpems B UCO. [Ipuuém, 6narogaps 110, ono
HOPUTOIHO AJISL MameMamuiecko2o ONucanus GU3NYECKUX SBICHUH, YTOOBI
MBI TIOJTy4adl Ty e (OpMy 3aKOHOB MPHUPObI, IO KOTOPBIM SIBICHUS U
Pa3BUBAIOTCS caMU 110 ce0e B peaibHOM (PU3NYECKOM IPOCTPAHCTBE.

Cpasy »xe BHAHO, uTO ¢usnueckoe «Bpemsi» B Hamux MCO uwucmo
konyenmyanvnoe. Iloatomy JlopeHny U Ha3Ban ero «MecTHbiM». M OoHO
UMeeT psiji 0COOCHHOCTEH.

Bo-nepBeix, «BpeMs» B MCO kak nokaszanus ecex e€ pasHOMeCmHbIX
ygcoé OKa3zalmoch XKECTKO cBa3aHo ¢ camour CK. IlokasaHums Bcex
pazHoMecTHbIX yacoB BMecTe ¢ CK 00pa3yloT HEKOTOpYIO KECTKYIO
IIPOCTPAHCTBEHHO-BPEMEHHYI0  KOHCTpPYKLMIO. [lokasaHust — KaxabIX
KOHKpeTHbIX 4yacoB B MCO 3aBucAtr or umx koopauHartsl. [losTomy Bcro
NOJIyYCHHYIO HM3MEPUTEIBHYIO KOHCTPYKLMIO M  CIEIYyeT Ha3BaTh
«IIPOCTPAHCTBO-BPEMS.

Bo-BTOpBIX, XOTSI MBI M TOJy4aeM HEKOTOPOE (PU3UYECKOE BpeEMs,
npurogHoe auws euympu nanHor MCO, 4T0 HEOJHOKPATHO MOAYEPKUBAI
U caM OWHIITEHH, HO K 3TOMY «BPEMEHW» HENb3s NPUMEHHUTH IOHATHUE
«TedyeHue BpemeHm». [lorTomy, Koraa roBopar, 4ro B aBmxyuercs NCO
BpEMsl 3aMe0naemcsi, TO 3TO NPUHYUNUAILHO HesepHo. 3aMeISIeTCs NI
X00 KaXJBIX JIMAIOHHBIX uYaco8. A «BpeMs» OJleHus KaKoro-J1mbo
JIBW)KEHUS, KOTOpOoe HaunHaeTcs B ogHou Touke MCO, a 3akaHunBaeTcs B
JIPYroM, Mbl OIIPENEIIIEM M0 PA3HOCTH NOKAa3aHWK 4acOB B 3THX Toukax. 1
TaKO€ «IJIEHUE» TOXKE YCI108HO (KOHIIENTYAJIbHO).

B-TpeTpux, pa3HOCTh TOKa3aHWM pPA3HOMECTHBIX YacoB HE OyaeT
OTBE€YATh TOMY YHUCJIYy JEJIEHUW, Ha KOTOpPOE IPOABHUHYJIHCH Ka)XIble
stanionHbie yackl B MUCO. PaznomecTHbIe yackl He udym 6 ¢hase, MEXKIY
HUMHU CYIIECTBYET HEKOTOPBIA NOCHMOAHHBIU CO8Ue B WX TOKA3aHUSAX B
3aBUCUMOCTH OT pPaccTosAHusl Mexay Humu B nanHou HMCO, BepHee B
3aBUCUMOCTH OT UX KOOPJIMHAT.

Mbl HUTZE M HUKOrJa emnié He co3faBainu peanvHo cBou MCO mo
npaBwiaMm CTO. Eciam Mbl U 3acekaeM pealibHO BpeMsi B Pa3HbIX TOUYKaX
cBoux koHKkpeTHbIX CK, To mpu 3TOM mpeneOperaeM TeM, 4TO HAIIM YaChI
peaNbHO HE CHHXPOHH3UPOBaHBL. MBI Bcerja OmpeaersieM BpPEeMEHHOMN
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IPOMEXYTOK KaKOTro-1H0O JBUKEHHS NMPSIMO MM KOCBEHHO 10 OJHUM U
TEM ke yacaM B y00HoM /i Hac Touke CK. A Tak Kak 3TalOHHBIC Yachl B
HEl MIYyT 3aMEJUICHHO B CPAaBHEHHH C PEAIbHO HEMOJBW)KHBIMU, TO MBI H
MOXEM YCI08HO cyumamv, 4To 6 Hauteti NBrkynieiics MCO 3amennuics
xox BpemeHH. OpHako Bcerga ClelyeT MOMHUTh O TOW NOrPEIIHOCTH,
KOTOPYIO MBI IIPH 3TOM JIOITyCKAEM.

B kmaccuueckoil (u3nke MBI MOXXEM paccMaTpUBATh B3aUMHO
nemxyuecss CK. M MoxeM nepeBOIUTh KOOPAMHATBHI KaKOro-iuoo
cobpiTus n3 ogHoit CK B apyryto ¢ momomibto npeodpazoBanuii I'amuies.
W HuKoOro 310 HE yauBiseT. BpeMs npu 3ToM Mbl HaOJIIOAAEM B KaXI0M U3
CK B nmpuHIMne no oAHUM M TeM Ke yacaM. Kpome Toro, mwsi cuumaem,
YTO 3TAJIOHHBIE Yackl BO Bcex CK mayT oquHakoBO M Bcerja MOKa3bIBAIOT
OJTHO U TO K€ BPEMH.

Tenepp ke, KOrja Mbl XOTUM H3y4aTh JIBUKEHUS, CKOPOCTh KOTOPBIX
COM3MEpPHUMA CO CKOPOCTBIO CBETA, MBI YK€ TaK MOCTYIATh HE MOXKEM. MbI
noipkHbel Ha ocHOoBe CK moctpouts noanoyennyro ICO, a npeobpazoBaHus
[anunest 3ameHuTh npeoodpazosanusimu Jlopenya (I1J1). OHM yuuThIBaIOT
W3MEHEHHUE HAIIUX 3TAJIOHOB MPOTSKEHHOCTU U X00a 4acoB (HO HE Xo0ja
BPEMEHH), a TaKXe pealbHyI0 Pa3sHOCTh B TOKa3aHUSIX PA3HOMECTHBIX
yacoB. [losTomy emé pa3 nmomuepkHéM, uto B aABwxkylieiica MCO uem
MOHATUS «XOJ BpeMmeHu». [1JI mo3BOJSAIOT NMEepecYUTHIBATH KOOPIUHATHI
KaKoro-u00 COOBITHS M TIOKa3aHWsT YacoOB B TOYKE COOBITHUS OT
nerkymerics MCO k ACO u Hao060poT, a Takke Mexay pasasimu CO.

B tpaktoBke CTO u nonsitust pusndeckoro Bpemenu CO ocoboe Mecto
3aHUMAET MOHATHE O0OHOBpPEeMeHHOCmU pasHomecmHbulx coovimui. VI 31ech
CJIEAYET COBEPIICHHO YETKO OCO3HATh, YTO UCMUHHYIO OJHOBPEMEHHOCTH
Pa3HOMECTHBIX COOBITHM KaK UX COCYyuecmeosaHue B PeaibHOM BPEMEHU
IPUPOBI, B PEAIbHOM «ceifuac», Mbl MOTIU Obl 3a(DUKCUPOBATH JUIIH B
peanbHoit ACO. TosbKO B HEW BCE Pa3HOMECTHBIE Yachl peajibHO UAYT B
daze. B nuxymeiics MCO Mbl IpUHIIMITHAIBHO HE MOYKEM 3TOTO CJieJaTh,
TaK Kak pa3HOMECTHble 4Yachl B Hell He wuayr B ¢daze. Ilostomy B
nekymerics CO oIHOBPEMEHHOCTh Pa3sHOMECTHBIX COOBITHMM  HOCHUT
JUIIb YCI06HbIU XapakTep. MBbl ycinoeHo cuumaem OIHOBPEMEHHBIMU B
pa3sbix Touka CO Te COOBITHS, KOTOPBIE MPOUCXOIAT «TYT» U «TaM» npu
00UHAKOBLIX NOKA3AHUAX YACO8 B ITUX TOUKAaX. A Tak KaKk pa3HOMECTHBIE
4ackl peajbHO HE YT B (aze, TO Takasi KOHCTATAIHS «OJHOBPEMEHHOCTH
ABISCTCSL Cyeybo YCI08HOU, T.€. 002080pHOU (KOoHIENTyanbHOH). Ho
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UMeHHO Onaroaaps eil u BoinonHseTcs [1O mo OTHOIIEHUIO K JBUKYIIEHCS
HNCO. D10 TO, 4ero He cyMel OCO3HaThb OWHIITEWH. OH AOMYyCTHII
CEphE3HEUIITYI0 OIMMUOKY, CYHTas, 4YTO BCE pAa3HOMECTHBIE Yachl B
newkymeiicss UCO mocne ux «cuHXpoHM3arum» uayT B (asze. [loatomy
MOHATUE OJTHOBPEMEHHOCTH, KOTOPOMY OH YAENIHI 0CO00€ MECTO B CBOEH
tpaktoBke CTO wu paxe Ha3zBan ¢@yHoamenmanibHblM B TIOHUMAHUU
«BPEMEHM», HOCUT Y HEro HanboJiee MUCTUYECKHUM XapaKTep.

Ecnu wHanpaBnenne ocu x-o6 aABwkyulieics HMCO  MBICIEHHO
COBMECTUTh C HampaBiieHHeM €€ COOCTBEHHOIO [IBIXKCHHSI B peajbHOM
duznyeckom mpocTpaHcTBe (B 3dupe, KOTOPbI ceroaHs (pU3UKU Ha3BaJIU
(bU3MYECKUM BaKyyMOM), TO «CHUHXPOHU3UPOBAHHBIE» C TOMOIIBIO
CBETOBOI'0 CUTHajia TMOKa3aHUs Pa3HOMECTHBIX €€ YacOB BJOJIb 3TOW OCHU
OyIlyT UMETh ONPENEIEHHBIN cO8ue TI0 OTHOILICHUIO APYT K Ipyry (puc.l).

VaY' X'a=l, t,=-Iv/c?
uco o t)')=0 IG A vk X'
ACO_O[5=0 A ) X
Xo\=0 XA=| ta=0
Puc.1.

Ha pucyHke mokazaHo TO, YTO MBI JEHCTBUTEIHLHO MOTJIH OBl YBUICTH
n3 ACO oaHOBpeMEHHO mpH t=t,=0. ITO TO, YTO B JBWXKYIICHCI B
bu3MYeCKOM TMPOCTPAHCTBE C COOCTBeHHOM ckopocthio V  HCO
COCYILIECTBYET peanbHO 0OHOBpeMeHHO. ITO TIOKa3aHus e€ 4acoB B TOUKaX
O', kor/1a TamM Yachl MOKA3bIBAIOT, HAIPUMED, HYJIEBOE BpPEMs, U B TOUKe A'
(uacer B A' peanmbHO oTcTalOT OT 4acoB B (), M mMoka3zaHa peanbHas

npoTsok€HHOCTh oTpe3ka OA=IG, rne G=+1-v?/c*. Ho B camoit UCO
otpe3ok OA uzmepsiercs stamonom I',,,=l,,,G kak paBusbiii |.

Ecnu B Toukax O' u A' B camoii MCO HaxonasTcsa HaOnM0ogaTe I, TO OHI
B JOaHHbIA Hynesou momenm (1o yacam ACQ) BHOAT Ha CBOMX Yacax
MMEHHO T€ TOKa3aHus, KOTOpble 37eCh M TOKa3aHbl. [ HUX OHU HE
SBJISIIOTCSL OJTHOBPEMEHHBIMH, TaK KaK TOKa3aHWsS HUX 4YacOoB B Touke A'
omcmarom OT IOKa3aHuH ux 4yacoB B Touke O'. Ecau B Touke O' B JaHHBII
MOMEHT IIPOUCXOJIUT KaKoe-I100 COOBITHE, TO OHO OYyAET OJJHOBPEMEHHBIM
(c Touku 3penust usmepenunii B UCO) ¢ Tem coObiTHEM B TOUKE A', KOTOpOE
MPOU30MIET B HEM TOT/Aa, KOT/Ia Yachl U TaM MOKAXYT HYJIEBOE BpEMs.

OWHINTEHH BO MHOTHUX CBOMX paboTax MOMUYEPKHYJ, YTO B KaXKIOM
NCO ompeneneHo c8oé ocoboe e6pems, a 3HAYUT, U €605 0C00As
00HOBPEMEHHOCMb, T.€., U TO U JAPYrO€ KOHYenmyaibHo. BOT B 3TOM H
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3aKJIIOYaeTcsl cama CyTb ocoboeo epemenu WCO wu €€ ocobot
00HOo8peménHocmu. JIpyruMu CJIOBaMHU, 3TO YCI06HASL OTHOBPEMEHHOCTH
pecucmpayuy COOBITUH 1o omHouwleHur0 K TPOCTPAHCTBEHHO-BPEMEHHOU
KOHCTPYKIIMH, KOTOpoil u siBisiercs aBuxyiasics MCO c e€ xxectkoir CK u
yacaMu BO BCEX HMHTEpECYIOIIMX Hac Toukax. E€ mpocmpancmeo-epems,
TENEepb YK€ He pazdenumo Ha MPOCTPAHCTBO W Bpemsi. MBI BUANM, YTO
pazHoMecTHbIe Yachl B aBmxkyieics MCO peaibHO He CUHXPOHU3UPOBAHbI
(peanbHO He udym 6 ¢asze), Ho nipu u3Mepenusax B camod MCO Mol ycrogro
cuumaem UX TaKOBBIMH.

[To wampaBnenuto adcomoTHOro ABmxkeHuss MCO wyackl, oTcTosme
apyr ot japyra Ha paccrosHuu | (u3mepenue B MCO), Oynyr uMmeTh
pa3sHOCTb B cBOMX mMoKasanmsix Iv/c2. TIpH 5TOM OTCTAIOT T Yachl, KOTOPbIC
HaxOJATCA BIIEPEAW IO XOmy IBIKEHMs. Tak, Ha HameMm puc.l, ecnm
noKa3zaHus yacoB B Touke O' MPUHATH 3a HYJIEBbIE, TO HA Yacax B TOUKe A'
OynyTt mokazanus t', = - lv/c> . VI XOTs OHH OGBEKTHBHO peaIbHO
cocyujecmayiom B OAHO U TO XK€ @pemeHHoe meHogenue, B camon MCO
(T.e., B €€ ocoboMm, koHyenmyanbHom (PU3NUECKOM BPEMEHH) OHHU
TaKOBBIMH HE CUUMAIOMCSL.

Eciu B moment Bpemenu {,= 0 u3 toukum O HampaBUTh B TOUKY A
cBeTOBOM mMmmyJibe (ero ckopocth B ACO ¢), To OH NpUOyIET Tyaa 4epes

BpeMsi  At=IyJ1-Vv*/c’/(c—v), TaKk Kak CBET pealbHO JBWKETCS
OTHOCHUTEINIBHO OocH Xx-068 caMor MICO co CKOPOCTBIO ¢-V, a pealbHO OTPE30K

OA=Iv1-v?/c*. U tak kak cobctBenHbie yackl B UCO uayT MeieHHee,
yeM B ACO, TO OHU OTCUMUTAIOT BpeMs
At = Aty1-Vv?/c? =1(L-v?/c®)/(c—V).

A KOTJ1a CBETOBOI UMITYJIHC JOCTUTHET TOYKH A, TO COOCTBEHHBIEC YaChl

B 3TOW TOUKE MOKaXyT BpeMs
t = At’—|y2 =M—I—V = I—(1+v/c)—|v/c2 :l(1+v/c—v/c):|—-
¢ cll-vic) ¢ ¢ c c

N wmer BuguMm, uyto ycnosuwi 1IIICC B pBuwxymedcs HWCO
JIEUCTBUTENBHO BbINONHsSIETCA. CBeT mo u3MmepeHussm B camoit MMCO B
cootBeTcTBHH C [10 Kak ObI IBHKETCS CO CKOPOCTHIO C.

AHaOTUYHBIN Pacdy€T MOXKHO BBITIOTHUTH U ISl OOPATHOTO JIBYKCHHUS
CBETOBOI0 CHrHajia U3 TOYKM A B TOuKy O. MbI CHOBa MOJYy4YUM TOT XK€
pesyabTtar. [[pyroro u He MOXeT ObITh, Tak kak yackl B MCO u3HayaibHO
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«CCHUHXPOHUBHUPYIOTCs» C ITOMOIIBIO CBETOBOI'O CUIrHajia C y‘léTOM BpCMCHHA
CT0 PaCIIpOCTpaHCHUA OT TOYKHU K TOUKC.

[Touemy mpaxmosexka CTO DUHIITEHHOM COOEPKHUT MacCy M JIPYTrux
HenornuHocted [1] w 6 mpunyune nHeBepHa? Jla moromy, YTO OH
paccmarpuBaer nBuwkeHue Bcex HWCO B nycmom TpocTpaHCTBE, a
MBICIUMYIO peajibHO HenoABMXHYI0O ACO cuMTaeT HEAONyCTHUMOM Jake
yucto Teopetnuecku. M abconrorHo Bce MCO y Hero Huuem Jpyr ot Apyra
He omm4atoTcs. OH oTpHIaeT abCoNMOTHOE (COOCmBeHHOE) TBUKEHHUE TE.
Bce nBMXEHHMS y HETO CTAHOBSTCA CYry0O OTHOCHUTENBHBIMU. lloaTOMy
COKpAIIIeHHUsI pa3MEpOB Tel MpPU JBIKEHUH, YBEITUYEHHE UX MACChl MPHU
ATOM U 3aMeJIJICHHE X0/1a ATAIOHHBIX YaCOB Cpasy ke MPUOOPETAIOT Y HETO
MHCTUYECKUN XapaAKTED.

OuiHiTelH B cBoell TpakToBKke CTO MOCTOSHHO 00paIliaeTcsi K YCi108HO
nokoawetics CO, HO MPU STOM HUTAE HE Jajl pa3bSICHECHWH, B YEM KE
KOHKPETHO 3aKJIIO4aeTcsl ycroeHocms €ro nokoawetcsi CO, 4TO 3TO
JIOJDKHO O3HA4aTh. A 3TO 03HA4Yae€T UMEHHO TO, YTO MbI cuumaem €€ Kaxk Ovl
peanvHO  HEMOJBIXKHOM B peanbHOM (ui3nueckoM mnpocTtpaHcTBe. U
cuumaem, YTO TIO OTHOIIEHWIO K HEH CBET JIEMCTBUTEIBHO
PaCIpOCTpaHSIETCS C MOCTOSSHHOM CKOPOCTBIO C BO BCEX HAINPABJICHUSX.
[TosTOMYy MBI U cuumaem, 4TO TOCIE€ «CUHXpOHU3auu» Bce yackl B UCO
unayT B ¢aze. [pyrumu ciaoBamu, Mbl YCIOBHO cuumaem, 9To BCE B HEH
npoucxoaut kak 6 peanvroti ACO. O0 stoMm u ropoput Hai [10. Ho ecnu
MBI [IPU 3TOM ompuyaem camy BO3MOXHOCTb BBEIACHUS MblCAUMOLU YUCTO
meopemuyecku HenoaBmxkHONM ACO, TO cpa3y e BCE HAIIM PACCyKACHUS
00 ycioBHo mokosieics MCO yTpauuBaOT 00beKmMusHy) OCHOB8Y W
CTAHOBSITCS] YUCTO CYObEKMUBHBIMU.

Ecau B uucro meopemuueckyro mogens CTO DlHIITETHA BBECTH U
meopemuuecku MbiciuMyo ACO, To Bce ero ycrosusie nokosmuecs CO u
cieayer mpupaBHUBaATh K 3ToW MblciuMon ACO, T.e Ha3BaThb YCI0BHbLIMU
ACO. OtHOcuTENbHBIE XK€ IBMAKEHHS BceX ocTalbHBIX MCO u pa3nmnuHbIX
TeJ Mo OTHOILIEHHUIO K ycioBHOM ACO cnefyer cuuTaTh Kak Obl peaibHbIMU
(coOCTBEHHBIMHU, WM aOCOJIOTHBIMHU), TO Cpa3zy K€ pealbHbIMU H
a0OCOJIFOTHBIMU CTAHOBSITCS U BCe pessiTUBUCTCKUE dPdekThl. To ecThb, MbI
YBUJUM TO, YTO JICUCTBUTEIILHO UMEET MECTO IIPU COOCTBEHHOM JIBUKEHUU
pasTUYHBIX (PU3MUECKUX OOBEKTOB C ATUMHU K€ CKOPOCTSIMU B PEATTBHOM
¢uznueckom mpoctpancTBe. [loatomy cama mo cebe mamemamuueckas
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4acTb meopemuueckou modenu Teopuu BepHa. HyxHO ocosmams smo u
MIPEKPATUTh Bce criopbl BOKpYT camoit CTO.

Cozna cBoro OTO, DHUHIITENHH caM € W BCTYNWJI B IPOTUBOPEYHE C
coboii. OH oco3Haj, YTO peaibHOe (PU3UUECKOE MPOCTPAHCTBO NYCHIbLIM
ovimb He Mmoocem. Ho OH He OCO3HAN TOTrO MPOCTOrO (hakTa, YTO €ro
mpaxmoska CTO noTepnena npu 3ToM Kpax.

Y4€Hpld MUP VYK€ JOBOJIbHO JABHO TPUIIEN K TMOHUMAaHUIO
HEOOXOJMMOCTH OOBSICHEHUSI BCEX SIBICHUM NPHUPOABI HA HEKOTOPOU
eauHou OCHOBE. [IpennpuHUMAarOTCS M MOMBITKA CO3JAHUSA TaKOW €IMHOMN
busudeckoir Teopuu. [ MaBHBIE NPUHIUIBI €€ TOCTPOCHHS TBITAIOTCS
HCKaTh Yepe3 MAaTeMaTUKy, B TOM YHCIIC 4Yepe3 paziMuHble aOCTPaKTHBIC
reometpuu. Ho cerogHss yxe €CTb BCE OCHOBAHHUS CUHATATh, YTO BCE
MPOUCXOISIIEe B MHUPE, €CTh PEe3yibTaT HHTEPHEPEHIIMOHHO-BOITHOBBIX
aBiieHnid B a¢upe. Eciiu kpaTko OTBETUTh Ha BOIPOC, YTO MOXKET OBITh
MOJIOKEHO B OCHOBY Benukoro O0benunenus B Gu3MKe, TO OTBET OyAeT
TaKuM. DTO — CAMOOPTraHU3YIOIIAsCA CTPYKTYPHU3ALMs BCEX MPUPOIHBIX
B0JIHOBbIX TIPOIIECCOB HA OCHOBE UX OUHAMUYECKO020 camoosudicenus [2],
Ha4yMHasl C CaMOr0 AJIEMEHTAPHOIO YPOBHA. M 3TO MOJHOCTHIO CoTlacyercs
C TE€M, YTO €CThb (husuyeckoe pems, OYEMY OHO HEOOpaTUMO U MOYEMY
€My ITOYUHSIIOTCS BCE SIBJICHUS PUPOJIBL.
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