M

MACLUTAE BPEMEHHOW. - Ha kaxioM nepapxXiueckoM ypoBHE OpraHH3aiui
MaTepuaIbHOrO MUPa MOXHO BBLACITUTH OOBEKTHI U MPOLECCHI, CYIIECTBYIOIUE B Pa3HBIX Bpe-
MEHHBIX MaciITabax, TpeOYIONIUe ISl CBOCTO OMMCAHUS PA3HBIX HAYYHBIX TCOPHIA.

BrniepBbie unero pasaeneHus HeCTAllMOHAPHBIX MPOIIECCOB HAa KAYECTBEHHO pa3iHuHbIC
CTYIICHU, OTHOCSIIHECS B COOTBETCTBHM C MX BPEMEHAMH peJIaKCAallMh K Pa3HbIM Macitadam
BpemeHH, Bbickazasl H.H. boromo6oB /boromo6os,1946/. 3naueHne 1aHHOW UACH 3aKIIOYaeTCsS
B TOM, YTO IPU COCTaBJICHUM YPAaBHEHUH, OMUCHIBAIOIINX B OMPEACICHHOM MaciiTabe BpeMeHU
COCTOSTHUE MaTepUaIbHOU CHCTEMBI, TIEPEMEHHBIC, 3aBUCSIIINE OT CIUIIKOM OBICTPBIX MpOIleC-
COB, IIPU HEKOTOPBIX YCIOBUIX MOKHO YCPEIHSTh U pacCMaTpUBaTh JMOO KaK MOCTOSHHbBIE, JTH-
00 Kak BechbMa MEIJICHHO U3MEHSIOIIMEecs rnapaMeTpsl. PaBHbIM 00pa3oM U MepeMeHHbIE, 3aBH-
CSIME OT AOCTATOYHO MEIJICHHBIX MPOLIECCOB, BOMAYT B ypaBHEHUS KaK MOCTOSHHBIE MapaMeT-
pbl. IIpuueM okasbIBaeTCs, UTO MPOLECCHI, 00JIAIAIOIINE PA3HBIMU BPEMEHAMH pellaKCcalluu 1
OTHOCSIIIMECS K Pa3sHbIM MaciiTabaM BpeMEeHHU, TPeOYIOT M Pa3IMYHOrO OMHCAHMs. OTa uies
ObL1a ucnonb3oBana H.H. boronto60BbIM npu NOCTpOEHUU TEOPUH HEPABHOBECHBIX IPOLIECCOB B
razax.

[IpuMeHuTensHO K OMOJIOTHYECKUM CHCTEMaM Uesl pa3/iejIeHuUs MPOIECCOB B COOTBETCT-
BUH C X BpEMEHAMH peJiakcanuu BoiBuHyTa Yoanuarronom /Waddington, 1957/.

AHanoruyHas ujes pa3iaesieHusi OMOJIOTMUECKUX MPOIECCOB KUBOW KJIETKH Ha MPOIECCHI
pa3HbIX BPEMEHHBIX MacIITaboB Oblia ucnonb3oBaHa b. ['yIBUHOM mpH MONBITKE MOCTPOUTH Ma-
TeMaTU4ecKyro Teoputo kietku /I'ynsuH, 1966/. OnHako TO 00CTOSATENBLCTBO, YTO JTUHAMHUYCCKHE
nporeccsl OnocuuTe3a, MPPy3ur U B3aUMOJEHCTBUS MaKPOMOJIEKYN («MHUTreHEeTHYeCcKas CHC-
TeMay») paccMarpuBaiuch b. ['yIBHHOM MOMENIEHHBIMU B TTOCTOSIHHO «IIYMSIIYIO» CPEIy «Ma-
JBIX» MOJIEKYJ «METa0OJMYEeCKONW CHUCTEMBI», MapaMeTpbl KOTOPOH YCPEAHSUIUCh B €IUHHUIAX
(U3UYECKOTO BPEMEHHU CPETHEr0 BPEMEHHOTO MacIiTaba «3MUT€HETHUYECKON CUCTEMBI», TTPUBE-
JI0O K TOMY, YTO KJIETKA MpejcTaja B BHUJE CTaTUCTHYECKON CHCTEMbI, HAlIOMHHAIOIIEH 00JIaKko
raza /A.M. Momnuanos, 1967, c.308/. Takoil pe3ynbTar Moixy4eH B CHIIy TOrO, YTO OMOJOTHYe-
CKH€ U B TOM 4HcIie ObICTpble METa0OINYECKHE MPOLIECCH KIETKH MPOTEKAIOT M0 TUHAMUYECKUM
3aKOHaM, HO He B (U3MYECKOM, a B OMOJOTUYECKOM BPEMEHH, €IUHHUIIBI KOTOpPOTo, II0-
BUJUMOMY, 33JIal0TCS KaTAIUTUYECKUMU LUKIaMU (epMEHTATUBHBIX PEAKIIUi METa0OINIECKIX
MIPOIIECCOB KJIETKH W KaK Obl «BOMPAIOT B ceOS» BO3IECUCTBHE BCEX CTOXACTUYECKU M3MEHSIO-

muxcs (pakTopoB BHEUIHEH U BHYTPEHHEN Cpebl.
Cwm.: ([IOCTOSSHHASI BPEMEHN»,
Jlut.: Boroao6os H.H. [Ipo6iembl tuHaMI4YecKoil Teopuu B cTaTUCTHYECKOH Qu3uke. - M.-J1., 1946;
I'ynsun b. BpemenHast opranusanus Ki1eTku: JJnHaMuueckasi TeOpHsl BHYTPUKIETOYHBIX PEryJsTop-
HBIX Tporeccos: Ilep. ¢ anrn. — M.: Mup, 1966. — 251 c.
Waddington C.H. The Stratagy of the Genes. - London, 1957.
Haerus A. Xacanos

MATEMATUYECKOE BPEMSA - 1) dpurypupyromas B pynkuronansaom, audde-
PEHIIMATEHOM, HHTETPATbHOM HCUMCICHUSX U B APYTUX pa3jelax MaTeMaTUKU aOCTpaKkTHas He-
3aBUCUMAs TiepeMeHHas “1”, 00JacTh OnpeseieHus KOTOPO MHOXKECTBO JCHCTBUTEIBHBIX YH-
cell.

AOBCTpakTHOCTh MAaTEMAaTUYECKOTO BPEMEHH MPOSBISETCS B TOM, UTO BpeMsl IIpeicTaBie-
HO B BHJIE YUCIIOBOTO PsAZa, B KOTOPOM Ka)JI0€ YHUCIO SBIIET cOO00i MO0 HOMEp OTCUMTHIBae-
MBIX OT YCJIOBHO BBIOPaHHOT'O HYJIb-IIYHKTa aOCOIIOTHO TOXKIECTBEHHBIX €IWHHUIl W3MEPEHUS
JUTUTETTLHOCTH, MO0 YHCIO YK€ OTCUMTAHHBIX SAWHHMII JIITUTEILHOCTH. AOCOMIOTHAS TOXKIIECT-
BEHHOCTb IOCJIEJIOBATEILHO MEPEHYMEPOBAHHBIX €IUHUI] JIUTEILHOCTH pPaBHO3HAUHA MPUHS-
THIO TOCTYJaTa 00 aOCOMIOTHOM PaBHOMEPHOCTH MaTEMAaTHYECKOTO BPEMEHHU.

[TockonbKy Ha MPOTSYKEHUU BCEM MCTOPUHM €CTECTBO3HAHUS M3MEpPSIEMOE MPHU MOMOILIU
0O0IIeN3BECTHBIX EAMHUI] (PU3MUECKOe BpeMsl pacCMaTpUBAIOCh KaK €IMHCTBEHHO BO3MOXKHOE,
TO B MaTEMAaTHKE MOJIYAIMBO MPEANOJIaraeTcsa, 4YTo He3aBHUCUMas NepemMeHHas “t” oTMepsercs
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«CEeKyHIaMM» WIH JPYTUMH equHUIamMu (u3udeckoro Bpemenn. Ho marematuka cama mo cebe
HE MpeIoINpeaeseT €IUHUIBI BPEMEHH, MO3TOMY IMEPEMEHHAas BPEMEHH MOXET HU3MEpATHCS
eMHUIIAMU JPYTUX THIIOB BPEMEHH, HAIIPpUMeEpP, OMOIIOTHYECKOTO;

2) He3aBUCUMAs TIEpEMEHHAs BpeMeHH ‘I MaTeMaTH4eCKOTro armapaTta (pU3n4ecKux Teo-
pHii, KOTOpasi pacCMaTPUBACTCS KaK «HE3aBUCHMasl TiepeMeHHast ObIThs» (DUHIITEWH) U 0CO3Ha-
eTCsl KaK HEMOCPe/ICTBEHHOE MPE/CTaBlIeHuE B (PU3NYECKON TEOpHH OOBEKTUBHOTO BPEMEHHU.
[ToaTomMy Bce BO3HUKarOIUE B (PU3UUECKUX TEOPHUSAX MaTeMaTHUeCKue TpaHchopManuu mepe-
MeHHOH “1” (Hampumep, oOpalleHrue B HYJb, OOpETEHHE OTPHUIATEIBLHOTO 3HAKA WM CHMBOJIA
MHUMOCTH) UHTEPIPETUPYIOTCA KaK COOTBETCTBYIONINE M3MEHEHHSI CAMOTO OOBEKTUBHOTO BpE-
MeHU. OHAKO OOBEKTHUBHO-CYOBEKTHUBHAS MPHUPOJIa BPEMEHH U COJEpP>KATENIbHBIN aHaIN3 TeX
O00BEKTUBHBIX CBOMCTB, KOTOPBIMU XapaKTEPHU3yeTCsl ObITHE MAaTEPHAILHOTO MUPA, €ro MpeaMe-
TOB, MPOIIECCOB U COOBITUI B pEaIbHOM BPEMEHHU, TPUBOJUT K BBIBOJY, YTO MPU UHTEPIIPETALIUH

nepeMeHHoH “t” 1 ee U3MEHEHU Heb3s YIYCKaTh U3 BUJY UX (PU3NYECKUN CMBICI.

ITpotuBopeuns ¥ NapagoKChl, CBA3aHHBIE C IPEBPAICHUEM BPEMEHHOH [IepPEMEHHOH B HyIb, 00YCIOBIEHBI
TEM, YTO BpeMs OOBIYHO pPacCMaTpHUBaeTCs KaK HEYTO €AMHOE, CKBO3HOE, MPOHM3BIBAIONIEE BCE MEpapXUUECKUE
YPOBHH MaTepHaIbHOTO MHUpa M MaTepHalbHbIX cucTeM. [Ipu 3TOM He yuuThIBaeTCA, YTO B JIOOBIX (PU3HUECKHX
TEOPHSIX MapaMeTp BpeMeHH “1” MMeeT eCTeCTBEHHBIE OTPaHUYEHHUS KaK CHHU3Y, TaK M CBEpXY BPEMEHHBIMU I'PaHU-
[JaMH CYILECTBOBAHUSA OOBEKTOB, TEUCHUS IIPOLIECCOB U COOBITUI TOr0 HEPAPXUIECKOTO YPOBHS, TEX MaTepUalIbHBIX
CHCTEM M MaTE€pHANIbHBIX CPeJl, KOTOPBIE OMICHIBAIOTCS paccMaTpuBaeMoi pusndeckoit Teopueit. Tak, «0eCKOHEUHO
Maible» 3HaueHHs IudQepeHIranoB NpoCTPaHCTBEHHBIX M BPEMEHHBIX ITapaMETPOB KOCMOJIOTHYECKUX TCOPHH
Meramupa u AudQepeHHaTbHEIX YPABHEHUH THAPO- M a3pOANHAMHUKH, HCHOIB3YEMBIX IIPU pacdeTax IapamMeTpoB
THPO3NIEKTPOCTAHIMH WM TUHAMHYECKUX MapaMeTpoB CaMoJIeTa, — 3TO KadeCTBEHHO pa3Hble «OECKOHEYHO Ma-
JpIe» BeNUUuHbL. [103TOMY ycTpemiieHne K HyJIIO IPOCTPAHCTBEHHBIX MAapaMEeTPOB M MapaMeTpa BPeMEHH O3HadaeT
OTHIOJIb HE MCYE3HOBEHHE MATEPHUAIbHOTO MHPA M MPEKPAIICHHUE €T0 CYIIECTBOBAHMS, a JINIIb IPHOIMKEHHE COOT-
BETCTBYIOIIEH (hM3UUECKOH TEOPHH K €CTECTBEHHBIM IPaHULIAM IIPUMEHUMOCTH.

AHaJIOTHYHBIMH, XOTSI U HECKOJBKO 00Jee CIOXKHBIMHU, OKa3bIBAIOTCS CIlydad CMEHBI 3HAaKa IEPEeMEHHOM
BpeMeHH “1” 1 oOpeTeHue €0 npru3Haka MHUMOCTH.

IIpu cmeHe 3HaKa IepeMEeHHONW BpeMeHH “t” B MaTeMaTH4eCKOM almapaTe TeX MM WHBIX TEOpHH cleryer
UMETh B BUAY, YTO PEaIbHOE BPeMsl MaTEpUAIbHOTO MUpPA aKTyaJlbHO CYLIECTBYET KakK OO0JaJaroliuii HEKOTOPOi
TEMIIOpaJIbHON TIyOHMHON TEKYIIMIT MOMEHT HACTOSILET0 BPEMEHH, TOr1a Kak 0OBEKTUBHOE IPOLIEAIIEe BPeMs Cy-

[IECTBYET JIMIIb BUPTYaJbHO, a 00BEKTUBHOE Oy IyIiee — notenumansrol. CosHanue, Oarozapsi HUIMYHIO y 4elo-
BEKa MaMATH U BOOOPaXKECHHUS, pa3IBUracT «IIPOCBET» HEMOCPEICTBEHHO TEKYIEro MOMEHTAa HACTOSIIEr0 BPEMEHH
B 00JIaCTH MpOIMIEAIero 1 OyayIiero BpeMeHdu. MaTeMaTHKa sIBISETCS MOLIHBIM CPEACTBOM 3KCTPAIOJISAINH MPO-
I[ECCOB, MPOTEKAIOIIMX B HACTOSAIIEM BPEMEHH, B IIpolIeiiee U Oy ryliee BpeMs U OIMMCAHHUS UX TaK, Kak OyATO OHH
peabHO MPOTEKAIOT B ATHX aKTyalbHO HE CYIIECTBYIOIIMX MOAycax BpeMeHH. IIpu 3ToM B MaTeMaTHYECKUX ypaB-
HEHMAX PeaIbHO NMPOTEKAIOIIKE JIUIIb B HACTOAIIEM BPEMEHU MaTepHaIbHBIE TPOLIECCHl ONMUCHIBAIOTCS KaK IpoLec-
CBI HyJICBOTO MOMEHTA OCH BPEMEHH, IPOHAS 4epe3 KOTOPBI MOMEHTHI Oy/yIero BpeMeHH 00pEeTaloT O TPHULIATENb-
HBII 3HAK ¥ CTAHOBSATCS MOMEHTAMH TPOIIEAIIEr0 BPEMEHH.

@DOpManbHOCTb 3KCTPANOJALUY YCTPEMIIEHHON B MPOLUIOE NEPEMEHHOM BpeMeHH “‘t” KOCMOJIOTMYECKHX
MoJiesiel 3a MpeJelibl CUHTYISApHON Toukd t = 0 B OTpUIATENbHYI0 NOIYOCh OCH BPEMEHHM OYEBHJHA, MOCKOIBKY
NpUOJIMKEHNE 3HAUCHHS BEJIMUMHEI “t” K HyJIIO CBHIETEILCTBYET O TOM, YTO MOCTENEHHO «BcenenHas» cTaHOBHUTCA
Ka4eCTBEHHO WHOW CHCTEMON M MEepecTaeT aJIeKBaTHO OMMCHIBATHCSA MCXOIHBIMH KOCMOJIOTHYECKHMH MOZIEIISIMH.
Haunnas ¢ xakoro-to ypoBHs cxxaTtusa BceneHHOM, Bce manpHEHIINEe MaTeMaTHIECKNE BBIKIAIAKH 03 BBISCHEHHS UX
a/IeKBaTHOTO (PU3MUECKOTO CMBICTA MPEBPALIAIOTCS B YUCTYIO (OPMabHOCTE. B wacTHOCTH, mepeBo mapaMeTpa
BpeMeHH “t” 3a Hayaso KOOPIMHAT W JajJbHEHIee ero «yMEHBIIEHHE» BIOJb OTPHIATENBHON MOyocH OO0 He
nMeeT (pU3MYEecKoro CMbICa, MO0 MpeACTaBiseT cO00M MOMBITKY BOCCO3/AaTh (hH3NIECKUE TPOIIECCH, IPUBEAIINE
Bcenennyro kK CHHTYISIpHOMY COCTOSIHUIO. ClelyeT IpH 3TOM Y4eCTh, UTO MEPEBOJI MepeMeHHOH BpeMeHHn “t” ¢ mo-
JIOXKUTENBHOM MOJyOCH Ha OTPULATEIbHYIO BOBCE HE O3HaYaeT NPOXOXKACHUE €10 HyJIeBOro 3HaueHus. Bo3pactanue
IPU 3TOM OTPUIATENbHBIX 3HAYEHUI NEePEMEHHON “t” 03HauaeT TOJIBKO TO, YTO OT CHHTYJIIPHOTO MOMEHTA 3BOJIIO-
nun BeeneHnHolt MBI Bce pamnblle yaanseMmcs B mpouuioe. HUkakoro MHCTHUECKOro «OTPULATENBHOTO BPEMEHM)
3/I€Ch HET, 4 UMEETCS JIMIIb HAMU YCTAaHOBJIEHHOE Ha4aja0 KOOPAUHAT, OT KOTOPOr0 OTCUMTBIBAETCS TEKYILEEe 3HaUe-
HHE ITapaMeTpa BPEMEHH.

Bce ciydan BBeneHMsI B MaTeMaTHUECKHH anmapaTt GU3HMYeCKuX TEOpHH mapaMeTpa BpEMEHH C IIPU3HAKOM
MHHMOCTH TaKKe TPeOyeT cOoepKaTeIbHOTO aHAIN3a 1 BBIACHEHUS (PU3NUECKOTO CMBICTA.

Tak, nosiBIeHHE MpHU3HAKa MHUMOCTH IIPH HOCTPOCHMHU YETBIPEXMEPHON Mojenu Mupo3gaHusl BIIOJIHE
MOHATHO. J[eno B TOM, 9TO OPTOTOHAIBHOCTH OCEH KOOPANHAT MHOTOMEPHBIX MaTEMaTHIECKUX MIPOCTPAHCTB U T€0-
METpHYECKasi OPTOTOHAIBHOCTh U3MEPEHUH (PU3MIECKOr0 MPOCTPAaHCTBA MMEIOT TOJIBKO TO 0OOIIIee, YTO Ha OCAX KO-

1 Cm.: «MOJIYCHI BPEMEHW», «PEAJIBHOE BPEMS», «BPEM»
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OpAMHAT OTKJIAJABIBAIOTCSA HE CBOAMMBIE APYT K APYTY MapaMeTpbl. DTOTO CXOACTBA OKA3bIBAETCA AOCTATOYHO IS
MOCTPOEHHSI MHOTOMEPHBIX MAaTEMAaTHYECKUX MPOCTPAHCTB M MCIIOIb30BAaHNS T€OMETPHIECCKUX METOJOB M3Y4EHHS
B3aMMOCBSI3¢H M B3aMMO3aBHCHMOCTEH ITapaMeTpOB KOHKPETHBIX MATEPHAIBHBIX CHCTEM H IIPOLECCOB, HO SIBHO
HEJOCTATOYHO Ul MPHIAHMWS MHOTOMEPHBIM MaTEMAaTHYECKHUM IIPOCTPAHCTBAM TOTO )K€ CTaTyca ObITHS, KaKuM
obnamaeT TpexMepHoe (pruzndeckoe MmpocTpaHcTBO. [Ipu3HaK MHIMOCTH YE€TBEPTOTO M3MEPEHHS MPOCTPAHCTBEHHO-
BPEMEHHOT'O MHpPa COOBITHI 00YCIIOBIEH TE€M, YTO B OOBEKTHBHO-PEAIbHOM MHPE HEKY/la IPOBECTH OPTOTOHAIFHOE
KO BCEM TpPEM U3MEPEHUSIM (PU3NYECKOr0 NPOCTPAHCTBA YETBEPTOE U3MEPEHHUE, U K TOMY K€ 0OBEKTUBHO-peabHas
JIeHCTBUTENBHOCTh COCPEOTOUYCHA B MpefieNnax «HepNeHAUKYIIPHO» K OCH BPEMEHH TPEXMEPHOU «IJIOCKOCTH,
NpoXoAslIel Yepe3 HayajIo KoopauHaT. Bee ocranbHOE «IIPOCTPaHCTBO COOBITHI» B/IOJIb OTPULIATEIILHOM MOIYyOCH
BPEMEHU «3aI0JHEHO» YK€ MMEBIINMH MECTO B HACTOAILIEM BPEMEHH U MEPECTaBIIMMHU AKTyallbHO CYIIECTBOBATh
COOBITUSIMH ITPOILIE/IIET0 BPEMEHH, & BCE TOYKH YETHIPEXMEPHOTO NMPOCTPAHCTBA, PACIIOI0KEHHBIE BJIOJIb MOJI0XKH-
TeJIbHOM MOJIYOCH BPEMEHH, — €Ille¢ He MMEBIIUMH MECTO B HACTOSINEM BPEMEHH, HO MOTEHIMAIBHO BO3MOKHBIMU
COOBITHSMH OYAYIIETO BPEMEHH.

UYeTsIpeXMEPHBIA «MUpP COOBITHIN, TIPEACTABIAIONINA TAKUM 00pa3oM Bce BpeMeHHOe ObITre Mupo3ganus,
MOJJIACTCSl M3YUCHUIO T'€OMETPUYECKIMH METOAAaMH, HO IPU 3TOM HE ClIeAyeT 3a0bIBaTh, YTO OOBEKTHBHO-
peanbHBIIl MHpP HaXOAWTCS B IIPOXOJSIIEM Yepe3 Hayalo KOOPAMHAT TPEXMEPHOM IOIPOCTPAHCTBE YETHIPEXMEp-
HOTO TPOCTPAHCTBA-BPEMEHH, & BCE OCTAJIHHOE MPOCTPAHCTBO MAaTEPUANILHO IYCTO U «3aIMOJHEHO» COXPAHSIOMIH-
MHCS JIUIIb B MAMATH JIIOJEH COOBITHSIMU TIPOIIEALIET0 BPEMEHH U CYHIECTBYIOIIMMH TOJBKO B BOOOPaXKEHUH CO-
ObITusiMu Oynymiero Bpemenu. [loatomy, HanpuMep, «KPOTOBBIE HOPBI», TIPH OIPEAEICHHBIX YCIOBUIX BO3HHKAIO-
IME B YETHIPEXMEPHOM MHUPE COOBITHI MEXAY PeaibHO CYIIECTBYIOIUMH COOBITHSIMHU TPEXMEPHOTO NOANIPOCTPaH-
CTBa HACTOSIIETO BPEMEHH U COOBITHSMH MPOLIEIIIEr0 WK OyIylIero BpeMeHH, UMEI0T (OPMaIbHYIO IPUPOAY U
HYKJAI0TCS B BBIICHEHUH UX (PM3UYECKOT0 CMBICIIA, €CJIM TAKOBOH y HUX UMEETCS;

CuM.: «KABCOJIIOTHOE BPEMS»; «cMHOI'OYPOBHEBOCTDH BPEMEHI».

JIut.: U.A. XacaHoB. Bpems: mpupona, paBHOMEPHOCTE, m3Mmepernne. — M., 2001, c. 74-85.

H.A. XacanoB. ®enomer Bpemeru. Y. |. O6vexTuBHOE Bpems. — M., 1998, c. 74-83.

Hnbrus A. Xacanos

«MALUMNHA BPEMEHW» — runorernueckas Texauueckas cHCTEMa, CIIOCOOHAs Iie-
PEHOCUTD YesIOBEeKa BO0JIb OCH BPEMEHHU B MPOLILIOE WK Oyyliee.

ITocTpoeHne «MalMHBl BPEMEHW» - BEKOBas MEUTa YelIOBEYeCTBA, KOTOPas MHOIMM,
[o/4ac BBIAAIOIMIMMCS YYEHBIM U MBICIUTENAM, MPEICTABISETCS B MPHUHIIUIE OCYIIECTBUMOM,
IIOCKOJIBKY BpeMsl OCO3HAETCsl KaK aKTyalbHO CYIIECTBYIOIAs HAa BCEM CBOEM OECKOHEYHOM
INPOTSKEHUH B MpoLuIoe U Oyyiee ocodast cyocTaHlus Wik ocoboe usmepenne Muposaanusi.

IIpu nmonoOHON OOBEKTHBALMM U MaTEepHATM3ALMU YETHIPEXMEPHOM MaTeMaTH4eCKOi
MOJIEJIN MUPO3/IaHUSI MOKET Ka3aThbCs pealn3yeMbIM, [0 KpailHel mMepe, OJIMH U3 JABYX I'MIIOTe-
TUYECKH BO3MOXKHBIX myTeil. [lepBhlii myTh — 3TO cO34aHME TAKOW MalllMHBI, KOTOpas Kak Obl
0CBOOOXKJIa€T YEJIOBEKAa OT €ro TPEXMEPHOCTH U TO3BOJIAET «BBIATHU» B YETBIPEXMEPHOE MPO-
CTPaHCTBO-BpEMs, B KOTOPOM CYIIECTBYIOT KaK MMEBIIME MECTO B MPOILJIOM COOBITHS, TaK U
coObITUS Oynymiero BpeMeHH. JlerepMuHaIMsl B TAKOM MHUPO3JaHUM SKBUBAJICHTHA JIAIUIACOB-
CKOMY JIeTepMUHU3MY. boiiee Toro, B KakJIOM TPEXMEPHOM Cpe3€ YETHIPEXMEPHOTO MUPO3IaHUS
JIOJDKEH JIeWCTBOBATh KaKOW-TO MOJIEPHU3UPOBAHHBIN C YYETOM JAOCTHXKEHHH MOCTIIAMIacOBCKO-
IO pa3BUTHUSI HAYKH JIATUIACOBCKUN MO CBOMM pe3ysbTaTaM JETEePMUHU3M, OJIHO3HAYHO OIpejie-
JSIFOIIMIN COiep)KaHUE TPEXMEPHBIX CEYSHHMH BO BCEX IMOCIEAYIOIIMX TOYKax OyayIero Bpeme-
HU.

Bropoii runoretnyeckuil mMyTh pealin3alud «MAalldHbl BPEMEHW» COCTOUT B CO3JaHUU
IIPY TTOMOIIA MOIIHBIX UCTOYHHUKOB TPABUTAIIMOHHOTO TIOJISI TAKMX aHOMAIBHBIX CTPYKTYpP B aK-
TyaJbHO CYHIECTBYIOILIEM YETBIPEXMEPHOM IPOCTPAHCTBE-BPEMEHHU, B KOTOPHIX TEKYLIHH MO-
MEHT HACTOSIIET0 BPEMEHHU MPOCTPAHCTBEHHO COJIMKaJCs Obl C KaKUMU-TO MOMEHTaMH Ipo-
mIesmero (BO3MOXHO, U Oy/AyIlIero) BpeMEeHHU Tak, 4TO, MPEoI0JIEB 3TO MPOCTPAHCTBEHHOE pac-
CTOSTHUE, MOKHO OBLJIO OBI IMOTACTh B MPOILIOE WA Oy TyIIee.

MBpI npeanosaraeM, 4To KOCMOJIOTH HE JOMYCTUIN HUKAKUX MPOCUETOB B CBOMX MaTeMa-
TUYECKUX BBIKJIAJKaX U MaTeMaTHUYECKUI anmapar pelsTUBUCTCKON KOCMOJIOTUU JIE€HCTBUTENb-
HO CBUJETEIHCTBYET O BO3MOXKHOCTH TAKHX «KPOTOBBIX HOP» B YETBIPEXMEPHOM IPOCTPAHCTBE-
BpeMeHHU. OJTHaKO 371eCh HE YYUTHIBAETCA TO OOCTOSTENBCTBO, YTO CAMO YETBIPEXMEPHOE MPO-
CTPAHCTBO-BpEMSl — 3TO MaTeMaThyecKas MOJAEIb MHUPO3JaHus, B KOTOPOH BOCIPOM3BOAMUTCS
NOJIHAsl IPOCTPAHCTBEHHO-BPEMEHHAs CTPYKTypa MHUPO3JaHMs, BKJIIOYAIOLIAs yXKE HE CYyLIecT-
BYIOIIIEE MPOLIIOE U €Ile He CyIIecTBymomee Oynymiee. B 3Toil Moienn ecTh OMH €AMHCTBEH-
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HBII COOTBETCTBYIOLIUMN TEKYILIEMY MOMEHTY HACTOSIIETO BPEMEHHM TPEXMEPHBIA CPE3, 3aIoii-
HEHHBIIl aKTyaJlbHO CYILECTBYIOLIMMU MaTepUAIIbHBIMU TEJIaMH, MpoleccaMyu U coObltusiMu. U
€CJIM MaTEeMaTUYECKUM anmnapar peiasiTUBUCTCKONM KOCMOJIOTHMU II03BOJISECT BBIABIIATH KAaKUE-TO
YHCTO MPOCTPAHCTBEHHBIE (T.€. TPEXMEPHBIE) MapUIPYThl, COEANHSIONINE pa3Hble TOUKU YETBEP-
TOIO U3MEPEHMS, TO CIEAYET BECbMa CEPbE3HO MOAYyMaTh O TOM, UMEIOT JIM TaAKUE PE3YJIbTAThI
KaKoH-n00 pU3NUeCKuil CMbICI, U €CJIM UMEIOT, TO B YEM 3TOT CMbICI 3akitoyaercs. Harypanu-
CTUYECKasl UX MHTEpIpEeTalns KaK BO3MOXXHOCTb YCTAHOBIICHHS PEANBHBIX CBA3EH MEXKIY pas-
JUYHBIMU TOYKAaMH BPEMEHHOI'O0 M3MEPEHHs MUPO3JaHMs B 00XOJ BPEMEHHOIH KaHBE COOBITHIA
OeccMBICIIEHHA XOTs ObI YK€ MOTOMY, YTO BCE TPEXMEPHBIE CPE3bl YETHIPEXMEPHOTO MPOCTPaH-
CTBa-BPEMEHHU B TOUKAX IPOILEAIIEro U Oyaylniero BpeMEeH! B MaTepHaIbHOM OTHOIIEHUH IyC-
TBI, TaK KaK «COJEpPXaT» HE CaMU MaTepUabHbIE OOBEKTHI, IMPOLECCHl U COOBITHS, a JIHIIb BOC-
IIPOU3BE/ICHHBIE B CO3HAHMM YEJIOBEKAa UMEBIIME MECTO B MPOIJIOM COCTOSHHUSA MaTEpUAIbHOIO
MHpa, €r0 00BEKTOB U MPOLECCOB MM MPEACTABICHUS 00 UX OyIYIINX COCTOSHUSX.

Cozpanne «MamuHbl BpEMEHW» B TPAJULMOHHOM €€ ITOHUMAaHUU B KaueCTBE CPENCTBA,
CIIOCOOHOTO (PM3NYECKH TEPEHECTH YelIOoBeKa B IPOLUIoe U Oyayliee, IPUHINIHAIBHO HEBO3-
MOkHO. HO 3TO He 03Ha4aeT, 4TO HENb3s CO3AAaTh TAKyH «MAallMHYy BPEMEHM», KOTOpas MOIJa
Obl IOMELIaTh YEJIOBEKAa B BUPTYAIbHYIO PEAIbHOCTb, IJI€ BOCIPOU3BOJIUIMCH Obl COOBITHS
IPOILEAIIEr0 BPEMEHH WM MOJEIMPOBAIOCH Obl BeposTHOe Oyayiiee. COBpeMEHHbIE TEMIIbI
Pa3BUTHSL SJIEKTPOHHBIX CPEICTB @U3yanu3auuu CoJepKalieiicss B KOMIbIOTEPaX MHPOpMaIUH,
HECOMHEHHO, T03BOJIAT CO3JaTh TAKOE BOCIPOU3BEIEHUE COOBITHI, IPU KOTOPOM YEJIOBEK CMO-

KET KaK OBl <OKUTH)» B 9TOW BUPTYAJIbHON PEIbHOCTH KaK aKTUBHBIN YIaCTHUK COOBITHIA.
CMm.: «<MOJIYCBhI BPEMEHW».

HNabrn3 A. XacanoB

MEXOYHAPOOHOE OBLECTBO NO U3YYEHUIO BPEMEHW - o6paso-
BaHO B 1966 r. B Helo-Mopke Ha HayuHoit ceccnn «Mex IMCIUILTMHAPHEIE IEPCIIEKTUBBI HCCIe-
noBaHusi BpeMeHu». [lepBblil npe3uneHT OOIecTBa - U3BECTHBIM aHTTIMICKUI KOCMOJIOT U acT-
podusuk JIx. Yutpoy. 3a BpeMs cBoero cyimectBoBanusi O0IIecTBO POBENIO psifi KOHpEpEeH-
uid. Tpyabl koHdepeHuuit nydnukyrortes noa HasBanueMm «The Study of Time» ¢ ykazanuem

HOMEpA BBIITYCKAa, COBIAIAOIIETO C MOPSAKOBEIM HOMEPOM KOH(DEPEHIINH.
Cm. Tpyxas kordepennmii: The Study of Time. Proceedings of the 1% Conf. Intern. Society for Study of
Time. Berlin — Heidelberg — New York, 1972; The Study of Time Il. Proceedings of the 2nd Conf. Intern. Society
for Study of Time. Lake — Jamanaca — Japan. Berlin — Heidelberg — New York, 1975; The Study of Time Ill. Pro-
ceedings of the 3rd Conf. Intern. Society for Study of Time. Berlin — Heidelberg — New York, 1978; The Study of
Time IV. Proceedings of the 4th Conf. Intern. Society for Study of Time. Berlin — Heidelberg — New York, 1981; ...
Habrus A. Xacanosn

MEPA - 1) ¢ ¢unocopuu mepa — kareropusi, 0603Hauaronas JMajJeKTHUECKOE €UHCTBO
KOJIMYECTBEHHBIX XapaKTEPUCTHK M KAUYECTBEHHBIX OINpPENEIeHHOCTEH 00BhEKTOB Mo3HaHus. bo-
jiee KOHKPETHO, Mepa — 3TO TOT JHAala30H KOJHWYECTBEHHBIX H3MEHEHHUH 00BEeKTa, B Mpeieaax
KOTOPOT'O COXPAHSAETCS €r0 KaueCTBEHHAsI ONPEIEIEHHOCTb;

2) 6 ecmecmeo3Hanuy Mepa — KOJIWYECTBEHHO ONpE/eIeHHas €IMHUIA U3MEPEHUS TeX
WK WHBIX (PM3MYECKHX, XMMHUYECKUX M IPYTUX MapaMeTPOB M3y4aeMbIX 00BEKTOB, IIPOLIECCOB
COOBITHI;

3) 6 mamemamuke — Mepa MHOKECTBA — 0000IIEHNE OHATHS [UIMHBI OTPE3Ka, IIOIIAIN
TUIOCKOH (UTYpHI 1 00beMa Tella Ha MHOXKECTBa Oosiee 00IIIei mpupoIsl;

4) 6 uckyccmee — COpa3MEpPHOCTb, JIeXKaIlasi B OCHOBE PUTMa, TAPMOHHUH, MEJIOIHH B MY-

3bIKE, aHCAMOJISl B apXUTEKTYpe U T.J.
Unbrmns A. XacaHoB

MEPA OJIUTEJNIbHOCTWU - cesasannas ¢ Tem Wiy MHBIM KJIaCCOM COPABHOMEPHBIX

nmponeccoB M1 TCM CaMbIM KAa4YCCTBCHHO ONPCIACJICHHASA CUCTCMa 3KBUBAJICHTHBIX CAWHUIL IJIU-
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TEJILHOCTU OBITHSI MaTEpUAIBbHBIX OOBEKTOB M MPOILIECCOB COOTBETCTBYIOIIEH 00JacTH Marepu-

aJIbHOI'0 MHpa.
Unbrus A. XacaHoB

METPU3AUNA ONMUTEJIbHOCTWU - ycranosnenue KOIMYECTBEHHBIX XapakTe-
PUCTHUK JUTUTEIIBHOCTHA W MPABUII, MTO3BOJISIOIIMX BBIPAXKATh B JEHCTBUTEIBHBIX YUCIAX OTCTOS-
HUE JIPYT OT APYyra BO BPEMEHU Pa3INYHBIX COOBITUH U CBSI3aHHBIX C HUIMU MOMEHTOB BPEMEHH.

Ha cymecTtBytoiiiee HplHEe MTOHUMAHUE METPU3ALUU AITUTEILHOCTH HAJIOKUIO CBOM OTIE-
YaTOK T'OCIOJICTBOBABIIIEE HA MPOTSHKEHUU JBYX CTOJIETUN HBIOTOHOBCKOE IpEACTaBICHHUE, CO-
[JIACHO KOTOPOMY PaBHOMEPHOCTH — CBOWCTBO CaMOU JIUTEIBHOCTH. OOBIYHO MpEAIoiaracTcs
CYILIIECTBOBAHHE OJIHOTO €AMHCTBEHHOI'O KJIacCca PaBHOMEPHBIX (U CTPOro MEPHOANYECKHX) MPO-
1IECCOB, MPUTOIHBIX JI U3MEPEHUSI PABHOMEPHO TEKYIICH MIuTenbHOCTU. [lockobKy cunTaer-
Csl, 4TO KJIACC PAaBHOMEPHBIX (M CTPOTO MEPUOTUUYECKIX) MPOILIECCOB YKE IaBHO U3BECTEH, a BbI-
00p U3 HEro TOro WM MHOTO MPOIIecca HE UMEET MPUHIIUITUATIBHOTO 3HAYEHUS, TO TIPH BBEJICHUU
BPEMEHHON METPHUKHU BOIPOC O TOM, KaK YCTaHABIUBAIOTCS KOHTPYIHTHBIE HHTEPBAIIBI ITUTEIb-
HOCTH ¥ BBOJIUTCS CAMOTOXIECTBEHHAs €IMHUIIA U3MEPEHUSI BpEMEHH (Mepa IITUTEIHLHOCTH), HE
AHAIM3UPYETCS, a PAacCMATPUBAIOTCS JIUIIbL METPUUYECKHE aKCHMOMBI M XapakTep 3aBUCUMOCTHU
BPEMEHHON METPUKH OT TE€X WJIM UHBIX (PAKTOPOB, HAPUMEP, OT HAMPSHKEHUSI TPABUTAIIMOHHOTO
OIS

Ho mmrenpHOCTH caMa 1o cebe, 6€30THOCUTENIHHO K MaTepHAIbHBIM IIpoIieccaM, He 00-
JaiaeT CBOMCTBOM PaBHOMEPHOCTH. KOHIpYIHTHBIE MHTEPBAIbBI JUIMTEILHOCTH U CAMOKOHTPY-
SHTHBIC €IMHUIIBI JJIUTEILHOCTH YCTAHABJIMBAIOTCS MPHU MOMOIIU MPOIECCOB, MPUHAIICKAIINX
TOMY WJIM MHOMY KJIAcCy COpPaBHOMEpPHBIX IporeccoB. [loaTomy meTrpuszanus Mpeanoiaraet
MPEABAPUTEIIBHYIO TOTIOJOTU3AIMIO JTUTEIIbHOCTH, BBISIBJICHHE TOTO KJacCa COPAaBHOMEPHBIX
MPOIIECCOB, KOTOPBII MPUHAICKHUT JaHHOM 00nacTu win cepe MaTepuaIbHOTO MHUPa, U BEIOOD
W3 HEro HamoOoJiee MOIXOSIIETO Il METPU3AIUU IITUTEIHPHOCTH M U3MEPEHHS] BPEMEHU TIPO-

necca.
Cwm.: «TOIMOJIOTU3ALUA»; «OTHOCUTEJIbBHOCTH PABHOMEPHOCTU BPEMEHN»; «KJIACC
COPABHOMEPHBLIX ITPOILIECCOB (KCIT)».
Unbrus A. XacaHoB

METPUKA (or rpeu. uérpov— mepa, pasmep) — AeHCTBUTENbHAS YnciIoBas (GyHKIUS
p(a, b), yroBieTBOpsfoIIas METPUYECKUM AKCHOMAaM, OTIPEIEIISIFOIIAs PACCTOSHUE MEKTY JIBYMS

TOYKaMH (BHCMeHTaMI/I) au b MHOXecTBa A.
CM. «MeTpnyeckmne akCHOMbI > .

METPUKA BPEMEHW- uucnosas ¢ynxmms y ( M, : M. )2, YIOBJIETBOPSIOIIASL
METPUYECKHM aKCHOMaM M OIPEEISIoNnias B COOTBETCTBUM ¢ MEPOM JUIMTEILHOCTH BEIUYUHY

HWHTCpBaJIa MCKAY MTHOBCHUSMU BPCMCHU M | M 2

JnT.: N.A. XacaHoB. Bpems: npupoaa, paBHOMEPHOCTb, n3MepeHune. — M., 2001, c. 226-227.

METPUKA ®PUSNYECKOIO BPEMEHMW - o6menpunsaras merpuka n oOmens-
BECTHBIE CIIOCOOBI M3MEPEHHSI BDEMEHH, CBS3aHHBIE C BECHMa OOIIMPHBIM KIIACCOM COPAaBHOMED-
HBIX ITPOLIECCOB, YCIOBHO HA3BAHHBIM HAMH KIACCOM (UHEPUUAIbHO-DAGHOMEPHBIXY O8UIICE-
HUil, B COCTaB KOTOPOTO BXOJAT BPAIIEHHUS [LUIAHET BOKPYT OCH U 0OpallleHUe UX BOKPYT OOIIETO
IIEHTPa Macc B TAKUX KOCMMYECKHX CHCTeMax, Kak COHeuHas cucTeMa; KojieOanus (PU3HIecKux
MasiTHUKOB; IPSIMOJIMHEHHBIE HHEPLUHUAIbHBIE IBUKEHUS MAcC B MHEPIMAIbHBIX CUCTEMAaX OT-

2 s o603HaueHHsT (QYHKIIMHA MBI B3SUTH HECKOJIBKO HEMPUBBIYHYIO JIUTEPY TPeuecKoro andasura y Kak mep-

BYIO 6yKBy CJIOBaA ypovog, NOCKOJIbKY 00BIYHO HCIIOJIb3yEMasl Ipu ONMPEACICHUN MCTPUKHU JIUTEPA P aCCOUNPYECTCA
C NPOCTPAHCTBCHHBIMU PACCTOAHUAMU, a BPEMCHHBIC JINTCPbI «t» 1 «t» - ¢ (1)I/I3I/I‘I€CKI/IM H OMOJOTHYECKUM BpEMe-
HaMH COOTBCTCTBCHHO.
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cyeta u Jp. OCHOBHOE PO 3TOrO Kjacca COPaBHOMEPHBIX ABUKEHUU COCTABISIOT JABUKEHUS
3aKpbIMbIX KOHCEPBAMUBHBIX OUHAMUYECKU CUcmeM, KOTOpble (B uaeane) He OOMEHUBAIOTCS CO
Cpe/ioi BEIIECTBOM U dHEpPruei (3aKphITOCTh) U Y KOTOPBIX_B MPOIIECCE ABUKEHUS COXPAHIETCA

MOCTOSIHHOM SHEPTusl ABMKEHUS (KOHCEPBATUBHOCTH).
Cm.: «DPU3NYECKOE BPEMS»; «OTHOCUTEJIBHOCTh PABHOMEPHOCTU BPEMEHWy;
«KJIACC COPABHOMEPHBIX [TPOLIECCOB (KCIT)».

nT.: N.A. XacaHoB. Bpems: npupoaa, paBHOMEpHOCTb, uaMepeHue. — M., 2001, c. 155-170.
Unbrus A. XacaHos

METPUYECKUE AKCUOMDbI (rpeu. déiwpo — npunstie mosnoxenus, or aéiow
CUMTAIO JIOCTOMHBIM, HACTaWBalo, TPeOyI0) — OCHOBHBIEC MOJIOXKEHHUS, 00ECTIEYMBAIOIINE BHIIOJ-
HEHUE MaTeMaTUYECKUX OIepalyii ¢ KOJIMYECTBEHHbIMU BEIMYMHAMHU MPOCTPAHCTBEHHBIX pac-
CTOSIHUI ¥ BPEMEHHBIX HHTEPBAJIOB.

[Tyctb a, b, ¢ — HeKOTOpBIE MeHOBeHUs OBITHS MaTepUATLHOTO 00beKkTa. [IpeamonoKum,
YTO MPU [IOMOIIY TOTO WJIK UHOTO KJlacca COPAaBHOMEPHBIX IIPOLIECCOB BBEJEHA Mepa Oumenb-
Hocmu. Torna BemuYrHA ATUTENLHOCTH, UK “BPEMEHHOE PACCTOSIHUE , MEXKAY JTIOOBIMU IBYMS
MTHOBeHHSIMH a | b Oymer mpencraBisate coboi dyHkiuio y(a, b), koTopas yaoBieTBOpSET
CJIEIYIOIIUM METPHUUECKUM aKCHOMaM:

1) x(a, b) > 0, eciu "a panbie, yem b "

x(a, b) =0, eciu "a ogHOBpEeMeHHO ¢ b ™

x(a, b) <0, ecntu "a mo3zxe, yem b " (uim, uto TO Ke: " b panbIie, yem a"');
2) x(a, b) =-x (b, a);
3)x(a, b) +x (0, ) =x(a, c).

MeTtpudueckne akCHOMBI, KOTOPBIM TTOAYUHSIETCS METPHKA BPEMEHH, OCTAIOTCSI TOXIECT-
BEHHBIMH NIPH UCIOJIb30BAHUH JIHOOBIX KJIACCOB COPAaBHOMEPHBIX IPOLIECCOB Il YCTAHOBICHUS
€AMHMIIBI U3MEPEHMs JIUTENbHOCTH. [lefiCTBUTENbHO, OTHOLIEHUS “paHblie (M03XKe), yeM’ U
“OJTHOBPEMEHHO”” MEXJly MTHOBEHHUSMHU OBITHS pacCMaTpUBAEMOro 0ObEKTa HE 3aBUCAT OT TOTO,
npu niomoru kakoro KCII BBoguTcst enuuunia amutensHOCTH. [1oaTOMY ecnu mpu HEKOTOPOM
crioco0e BBEIEHUS €IMHUIIBI JUIUTEIbHOCTH MTHOBEHHE M1 ObUIO paHbllle MTHOBEHUs M , a
MTHOBeHHE M, paHbIle MTHOBEHUSI M3 M TIPU ATOM BBIIOJIHSUIUCH YKa3aHHBIE BBIIIE METpUYE-
CKH€ aKCHOMBI, TO ¥ TIPU JIIOOOM JIpyroM CIoco0e onpeaeneHusl eAMHULIBI JTUTEIIbHOCTH COXpa-
HUTCS MOPSJIOK MTHOBeHUH M1, M, , M3 1 OyIayT BBIIOJHATHCS T€ e METPUUECKHE aKCUO-

MBEI.
Nut.: N.A. XacaHoB. Bpems: npupoaa, paBHOMEPHOCTb, U3MepeHune. — M., 2001, c. 226-227.
Unbrus A. XacaHos

MHOIOYPOBHEBOCTb BPEMEHMW - o6ycnosnennas mepapxudeckoil MHOTO-
YPOBHEBOCTHIO MAaTepPUAIbHOTO MHpPa, €0 CHCTEM M MPOLECCOB MEPAPXMUHOCTH CTPYKTYpPBI
BpeMeHH. XapakTep COOTHOLIEHHS U B3aUMOCBSA3U HEPAPXUUYECKHMX YPOBHEN Pa3HBIX THIIOB Bpe-
MEHH pa3jInyeH.

1. MHoroypoBHeBOCTh (PU3HYECKOT0 BPeMeHH. [T0CKONbKY MUKPO-, MAKpO- U
METaMHUp - 3TO KaUCCTBCHHO PAa3HBIC YPOBHU OpraHu3alviid MaTCpUaJIbHOTO MHpa, 06’LCKTBI,
mponecCol 1 COOBITHS KOTOPBIX UMCIOT CBOU JUaIlla3OHbl BPEMCHHOI'O 6I)ITI/I$I, TO MOXHO IpECI-
IOJIOXKHTh, YTO Ha KaXIOM U3 3THX ypOBHefI CYmECTBYIOT CBOM KJIACCHI COPaBHOMEPHBIX ITPO-
IIECCOB M, COOTBETCTBEHHO, CBOM CIIEIIU(PHUECKUE BUIBI (PU3NYECKOTO BPEMEHH.

[TpaBoMepHOCTH MOJOOHOTO TIPEATIONOKEHHS TOATBEPIKIACTCS aHATTM30M XapaKkTepa Co-
OTHOIICHHS BPECMCHHBIX CBOMCTB MaTCpHUaJIbHBIX MPOLECCOB JABYX CMCIKHBIX, KAYCCTBCHHO pa3-
JUYHBIX YPOBHEH WX HEPAPXHUECKOW OpraHu3anuu. MaTepualbHBIMH OOBEKTaMH, B KOTOPBIX
JICTKO JOCTYIHBI JJIs1 UCCIICAOBAHUS KaK MPOLECChI CMCIKHBIX ypOBHefI, TaKk 1 MCXaHHU3MBbI UHTC-
rpamyy MPOIECCOB HMKHETO YPOBHS B MPOLIECCHI HEPAPXUUECKH 00Jiee BHICOKOTO YPOBHS, SIB-
JSIFOTCS JKUAKUE U ra3000pa3Hble cpeibl. CMEKHBIMU HEPAPXUUECKUMHU YPOBHSMHU OpPraHU3aLUH
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MaTepUH, KOTOPbIE MOXKHO pPacCMaTPUBATh KAK MUKPO- U MAaKpPOMMPBI, 31€Ch SIBISIFOTCS, C OJHON
CTOPOHBI, YPOBEHb COBEPIIAIOUINX XA0THYECKOE OpPOYHOBCKOE JBM)KEHHE aTOMOB U MOJIEKYII
ra3a Win >XKUJIKOCTH (MUKPOMHUP), a C JPYroi, - ypOBEHb a3pO- U I'MAPOJIMHAMUYECKHUX IpOLEC-
COB MaKpOMHpA.

Kak u3BecTHO, MOBEICHUE JKUIKOW U ra3000pa3HON CPelbl® B THAPO- U adPOJIUHAMHKE
onuceiBaercs AuddepeHnrnanbHbIME YPaBHEHUAMH, B KOTOPBIX au(depeHan paccMaTpuBacT-
csl Kak “OecKOHeuHO Maias’ BeIMYMHA COOTBETCTBYIOILEIro Iapamerpa cpenbl. B wactHoOCTH,
Tu(depeHImanbl IPOCTPAHCTBEHHBIX KOOPJMHAT XapaKTepPU3YIOT HEKOTOPbI “OeCKOHEYHO Ma-
JBIA” 37IeMEHTapHBI 00bEM JKUAKOW Cpesbl, Yepe3 MOBEACHNE KOTOPOTO OMHCHIBAIOTCA THIPO-
JUHaMudeckue mnpouecchl. Ho eciam paccmarpuBaTh peasibHbIA CMbICT JU(epeHIMaTIbHbIX
YpaBHEHUN THAPOJAUHAMHUKH, TO MbI JOJDKHBI OyIeM OTMETUTb, YTO 3TOT “‘OECKOHEUHO MaJjblii”
00BEM JKUAKOCTH HE MOXKET ObITh CKOJIb YTOJHO MajibiM. Tak, OH He MOXKET ObITh PABEH, HalpH-
Mep, 00beEMY OTAEIBbHON MOJIEKYJIbI, OO THAPOAUHAMUYECKNE YPABHEHUSI HE MOT'YT OIIMCHIBAThH
XAOTUYECKUE TEIJIOBBIE JBMKEHUS OTIENBbHBIX MOJIEKYN. ['MIpOoaMHAMMYECKUM 3aKOHAM Mak-
pomupa MOJUUHSIETCSA ABU)KEHHUE HE OTAENBHBIX MOJIEKYJI, a YCPEJHEHHOE ABUKEHHME UX J0CTa-
TOYHO OOJIBIIMX TPYII, KOTOPOE BO3HHUKAET B pe3yJsibTaTe OOJIbIIOro Yuciaa COyAapeHU MoJe-
KYJ IpYyT € APYTOM.

AHanmornuHbIM oOpazoMm nuddepennuan dt “He3aBUCUMON TEepeMEHHON ObITHSA”, T.C.
BPEMEHM, HE MOXET OBbITh CKOJIb YTOJHO MajbIM, IIOCKOJBKY /ISl TOIO, YTOOBI U3 XaO0THYECKUX
JBUKCHUM OTIENBbHBIX MOJIEKYJ CPebl BO3HUKIO YCPEIHEHHOE IBMIKEHUE €r0 3JEMEHTAPHBIX
(T.e. "OECKOHEYHO MaJBIX’) 00bEMOB, HEOOXOAMM XOTS U BEChMa MaJlblid, HO OTHIOJIb HE CKOJIb
YrOJHO Majblii UHTEpBaJl BpeMeHU. J[eCTBUTENBHO, €Cii Mbl OyJaeM paccMaTpUBaTh >KUAKYIO
Cpelly Ha NMPOTSHKEHUU MHTEpBalla JUIMTEIbHOCTH, MEHBIIIETO, YEM CPEJIHEE BPEMsI CBOOOIHOIO
npobera MOJEKYN JKUIAKOCTH, TO BMECTO JKUAKOW Cpelibl, MOJYMHSIONIEICS 3aKoHaM THAPOIHU-
HaMHUKH, Oy/lleM UMETh CpeAy, COCTOSAIIYIO U3 XAOTHUECKU JIETAIIUX B Pa3HbIX HANpaBICHUSIX
MOJIEKYJI. Y CPEJHEHHOE ABM)KEHHUE MOJIEKYJIBI CPEBI - 9TO ABMKEHHUE IO TPAEKTOPUH, KOTOpas
BO3HUKAET B PE3yJIbTaTe JOCTATOYHO OOJIBIIOTO KOJIMYECTBA COYAAPEHUN ¢ IPYTMMH MOJIEKyJia-
mu. OO1iee HampaBleHUE TPAGKTOPUM MOJIEKYJIbl COBIA/NAET C HAINIPABICHUEM JBM)KEHUS KH[-
KOCTH, HO caMa TPaeKTOpHUsI MPEACTABIIAET COOO0 JIOMaHyIO JIMHUIO, OT/I€JIbHbIE CETMEHTHI KOTO-
PO, 3aKJIFOYAOIIUECS MEKIY ABYMs CMEKHBIMH COYIapEHUSAMH C IPYTMMH MOJIEKYJIaMH, MOT'YT
UMETh CaMbl€ pa3HbIe HAIlpaBJICHUs, BKJIIOYasl U IPOTUBOIOJIOKHbIE 00IIEMY HalpaBJIE€HUIO Tpa-
€KTOpUHU. B nHTEpBanax IIMTEIbHOCTH, MEHBIINX, YEM HEKOTOPBIN NPEAEIBbHO MAJIbI HHTEpBAI
At, Tpa€KTOpUH IOJIETOB BCEX MOJIEKYJ OYAYT MPEICTaBICHbI HE YCPEIHEHHBIMU TPACKTOPUSIMH,
a TEMH UX CETMEHTAaMM, 110 KOTOPBIM B IaHHBII MOMEHT JIBUXKYTCS MOJIEKYJIbI CPEJIBL.

Takum 00pazoM, rUApoIMHAMUYECKHE MPOLECChl MaKpOMHUpa CYIIECTBYIOT B KHMJKOU
cpeiie B MHTEpBaJlaX JUIMTEIbHOCTH, HE MEHBIIUX, YEM HEKOTOpbIE MHTEpBaJbl BpeMeHU (000-
3HayuM AT), HeoOXouMBbIe Ui MpeleIbHO MaJoro, HO JOCTaTOYHOTO JUIsi BOSHUKHOBEHHUS yC-
PEAHEHHBIX JBMKEHHMM MOJIEKYJ KOJMYECTBA UX coynapeHui. /s Kuakon cpeapl MakpomMupa
“HyneBbIM” MHTEPBAJIOM, HA NPOTSHKEHUMHM KOTOPOrO “HMYEr0 HE NMPOMCXOAWUT, OKa3bIBAETCS
000, MeHblIHH, ueM AT, uHTepBal JUINTENbHOCTH, HAUWHAs C KOTOPOIO BO3HUKAIOT yCpea-
HEHHBIE JBIKEHHUS MOJIEKYJ M MOSABISAIOTCA TMAPOJAMHAMUYECKUE Ipouecchl. IMEHHO K aTOMY
IpesieIbHO MaJIoOMy UHTEpBaly JJIUTEIbHOCTH KaK K “‘a0COJIOTHOMY HYIIO CTpEMHTCS “Oecko-
HEYHO Mayias” BenuuuHa audepeHuana BpeMeHn B 1uddepeHInalbHbIX YpaBHEHUSIX THIPO-
nuHaMuKu. Ho BMecCTe ¢ TeM OH BBICTYIAET B POJIH “aOCOTIOTHOTO HYJIS TOJIBKO MPH PAaCCMOT-
PEHUM TUAPOAUHAMUYECKUX NPOLIECCOB MaKpoMupa. Eciu ke Mbl «CIIyCTUMCS» B MUKPOMMUP, TO
YBHUJIMM, YTO 3TOT “paBHBIN HYIIO MPEAEIbHO Mablii HHTEPBaI JUIMTEILHOCTA MaKpoOMHUpa IS
00BEKTOB U MPOLIECCOB MUKPOMHUpPA MPECTaBIseT cO00il BechMa 3HAUNTENbHBIA UHTEPBAN -
TEJIBHOCTU. DTO OOCTOSATENBCTBO CBUAETEIBCTBYET O TOM, YTO Ha MHOJOOHBIX CTBIKAX JBYX
CMEXHBIX YPOBHEW OpraHM3alli MaTepUaIbHBIX IPOLECCOB Mbl UMEEM HE IIPOCTO Pa3HbBIE Mac-

3 Hwke pedyb OyzaeT nATH TOJIBKO O JKHJIKOW cpelie, HO TO JKe OTHOCHTCS U K ra3000pa3HoH cpeje.
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mTabbl OHOTO M TOTO e (PU3NYECKOr0 BPEMEHH, a pa3IMyHble BUIBI (PU3HMUECKOTO BPEMEHH
COOTBETCTBYIOLMX YPOBHEN OpraHU3allil MaTepHaIbHbIX POLIECCOB.

Meramup 1Mo CBOMM MPOCTPAHCTBEHHO-BPEMEHHBIM MacIITadaM OTINYAETCS OT NMPHUBBIY-
HOI'0 HaM MakpOMHpa IPUMEPHO TaK K€, KaK MAaKpOMHUP OTJIMYAETCSI OT MUKPOMHPA, €CIIH MOJ
MUKpPOMHMPOM IOHUMAaTh MHUP JIEMEHTApHbIX YacTHULl. Meramup - 3TO HE OKOJIO3EMHOW U Jaxke
HE OKOJIOTJIAKTUYECKUH KOCMUYECKUHA MHp, a TOT, KOTOPBIH OMMCHIBAETCS KOCMOJIOTHYECKUMHU
MOJIEJISIMU U B Hay4yHOH nuTeparype uMmenyercs "BceneHHoil B nenoM" win MeraranakTUKON.
Hexoropas, o Bcelf BUIUMOCTH, BECbMa HE3HAUMUTEJIbHAS YacTh OMMCHIBAEMOM KOCMOJIOTHYE-
CKUMH MojensiMu "BceneHHOH B menoM" 0CTyNHA HaOIOJCHHUIO MPU MOMOIIU COBPEMEHHBIX
aCTPOHOMMYECKHX MHCTPYMEHTOB. OTa 001acTh MeTarajakTUKU OXBaThIBaeT chepy pajanycoM B
12-15 mup. cBETOBBIX JIET.

CornacHo COBpPEMEHHBIM IIPEJCTAaBICHUSIM, MeTarajakTuka HaXOAMTCS B COCTOSHUM
pacuupenusi, HayaBuierocsi, npumepHo, 10-15 mupa. get Tomy Hazan. B kocmonoruu, moMumMo
BceoOIero pacimupenus BceneHHOH, uccieayercs MHOXECTBO JPYTUX IPOLECCOB, TaK HWIIU
MHAYe BIMSIOIINX HA paclpesiesieHue B MPOCTPAHCTBE IAJIAKTUK U UX CKOIUIEHUH U OIpeneisito-
IIMX MHOIMe HabirofaeMble cBoiicTBa MeTtaranakTUKU M 3amlojiHsmomero ee cyocrpara. Tak,
paccMaTpuBaOTCs Pa3IMYHOIO POJia BOJHOBBIE IIPOLECCHl U BUXPEBBIE IBUIKEHUSI B KOCMOJIOTU-
gyeckoM cyoctparet. KocMmonornueckuii cyOcTpaT MaTeMaTH4ecKy OMMCHIBACTCS KaK HEKOTOpPas
HenpephIBHAsL, CBOEro poja "»kuakasa" cpena, "aromamu" win "MoiieKyjaaMu'" KOTOpOH SBISIOTCS
OT/IeJIbHBIE TaJJaKTUKU U UX CKOIUIeHHUs. ITocKonbKy IpH 3TOM MpeArnoJiaraercs, 4To Bpems, B
KOTOPOM OIIMCBHIBAIOTCSl IPOLECChl MEraMupa, - 3TO TO KE camMoe HU3MEpPAEMOE IpU MOMOILU
"0OBIYHBIX YacOB" B OOLICHPUHATHIX €JUHMLAX BPEMsl MAaKpOMHpa, TO y McCienoBareneid He
BO3HHMKAET BOIPOCa O crenu(uke BpeMEHHBIX CBOWCTB MEraMHpa U, B YaCTHOCTH, O CYIECTBO-
BaHUU HWKHUX BPEMEHHBIX I'DAaHUI] ONMCBIBAEMBIX B KOCMOJIOTMH IpolieccoB. Bmecrte ¢ Tem
"OecKOHEeYHO Malible" 3JeMEHThl 00BEMOB M MHTEPBAJIOB JUINTEIBHOCTH AUPPEpeHInaTbHbIX
YPaBHEHHI KOCMOJIOTHYECKUX TEOPUH HE MOTYT OBbITh CKOJb YroJHO MajbiMH. Kak M3BecTHO,
raJIaKTUKH B MeTarajJakTU4eCKOM MIPOCTPAHCTBE pacpe/IesIeHbl 1ajeKo HE paBHOMEPHO, a 00pa-
3YIOT Pa3IMYHOTO BUJA CKOIUICHUS, CPEJHHE Pa3Mepbl KOTOPHIX PaBHBI, MpUMEpHO, 2-3 Mic®.
HmeroTcs OCHOBaHMSI CUUTATh, YTO OJHOPOJAHOCTh paclpesesieHus: MaTepuu Bo BeenenHol noc-
TUTaeTcsl TONBKO B OONBIIMX MacmTadax, mopsaka 1000 Mmcb. Ho maxe ecnm mpu3HATh, 4TO
"GeckoHEYHO MaJsblif" 3JIeMEHT 00beMa KOCMOJIOTHYECKOTO CyOcTpaTa B KOCMOJIOTUYECKHUX TE€O-
PHSIX HE MOXKET ObITh MEHbILIE CPEJHUX PA3MEPOB OTAEIbHBIX CKOIUIEHUH TalaKTHK, a 1Mo "sie-
MEHTapHBIM COOBITHEM" IOHUMATh 3JIEMEHTApPHOE U3MEHEHHE COCTOSIHUS "OECKOHEYHO Majioro"
00BbeMa KOCMOJIOTMYECKOI'0 CyOCTpaTa, BO3HHUKAIOIIEE B Pe3y/IbTaTe KaKoro-audo BO31EHCTBUS
Ha HETO CO CTOPOHBI OKPYXKAIOIIEH Cpebl, TO "OECKOHEUHO MaJblil" MHTEPBAT JUTUTEIHHOCTH
"371eMeHTapHoOro coObITHsA" B Meramupe (Wd, HHaue, JUIMTENBHOCTh "KOCMOJIOTHYECKOT'0 MTHO-
BEHUs'") OKa3bIBAETCS PAaBHBIM MIJIJIMOHAM JIET.

JlelicTBUTENbHO, UIS TOTO YTOOBI MPOU3OILIO 3IEMEHTAPHOE W3MEHEHHE COCTOSHHS
"OecKOHEYHO MaJloro" o0bemMa KOCMOJIOTHYECKOro CyOcTpaTa, HE00X0JUMO, YTOOBI, BO-TIEPBHIX,
BO3/ICHCTBUE PACIPOCTPAHMIOCh HA BECh ATOT 0OBEM U, BO-BTOPBIX, BCE BBI3BAHHbIE BO3ICHCT-
BUEM U3MEHEHHUs MHTETPUPOBAIUCH Obl B €IMHOE IEJIOCTHOE U3MEHEHUE BCEro «OEeCKOHEHYHO
MaJioro» oobemMa M MPOSBIIIMCH BOBHE B BHJIE M3MEHEHHs €ro "cocTosHus", T.e. B BUJAE KOH-
KPETHBIX 3HAYEHHM XapakTepu3yrolux ero ¢pusnyeckux BenuuuH. Ho ecnu yudects, 4To cpen-
HUH 1uaMeTp CKOIUJICHUH rajJakTUK paBeH 2-3 Mic, To A Toro, YToObl BO3AEHCTBHE CO CKOPO-
CTBIO CBETa PAaCHpPOCTPAHUIIOCHh HAa BECh "OECKOHEYHO Majblii" 00BEM KOCMOJIOTHYECKOTO CyO-

4 Cwm., Hanpumep, noknanel I'. Jlakyp, X. Hapusu, JI.M. O3epHoro u ap. Ha KpakoBckoM cumMmnosuyme, mo-
CBSAIIEHHOM COTIOCTaBJICHUIO TEOPUI W HaOmoaeHN B KocMosorni: KocMoJtorusi: Teopun u Hadsoaenust / [lep.
¢ aHri.. — M.: Mup, 1978.

5 Hcmonb3yeMast B aCTpOHOMHH €IUHUIIA PACCTOSHUA "Tapcek” mpeacTaBisieT coO0ol paccTosiHUE, ¢ KOTOPO-
ro AuaMeTp opOUTHI 3eMJIM BUIICH IO YIJIoM B 1 CeKyHIy, ¥ paBeH 3.263 cBeToBBIM rogaM wiu 3.086%10 " M. Ta-
KUM 00pa3oM, JIMHEHHbIE pa3Mepbl CKOIUICHNH IaJIaKTUK PaBHbL, IPUMEPHO, 6.6 - 9.9 MIIH. CBETOBBIX JIET..

6 Kocmourorus: Teopuu u HaGaogenust / [lep. ¢ anrn.. — M.: Mup, 1978, c. 6.
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cTpaTa, HeoOXoaumMo, npumepHo, 6-10 muH. snet. TakoBo "KocMmonoruyeckoe MraoBeHue", T.e.
TOT MPEAETBFHO MaJblii HHTEPBAJ JJIUTEIBHOCTH, K KOTOPOMY KaK K aOCOJIFOTHOMY HYJIIO CTpe-
MUTCA "OeCKOHEYHO Manas" BenuurHa TuddepeHana BpeMEHN B T€X MAaTeMaTHYEeCKUX YpaB-
HEHUSX, KOTOPBIE OMMUCHIBAIOT MOBeIeHNUE "BeeneHHoil B 1enoM" B KOCMOJIOTHYECKUX MOJEIIAX,
a TaKke, MO-BUAMMOMY, B T€X YPaBHEHUSX, KOTOPBIE OMUCHIBAIOT TAKUE KOCMOJIOTHUECKUE TPO-
L[ECChI, KaK MPOTEKAIOIINe B KOCMOJIOTHYECKOM CYOCTpaTe yAapHbIe U 3BYKOBBIE BOJIHBI, BUXpe-
BbI€ JIBIDKEHUS U T.11. [IpaBaa, B cirydasx onucanus B JuQQepeHInaIbHbIX YPaBHEHUAX Pa3Iny-
HOTO POJa JIOKAJIBHBIX KOCMOJIOTMYECKUX IMPOLIECCOB OCOOCHHO Jierko auddepeHuuanam npu-
nucath OyKBaJbHBIA CMBICI CTPEMSLIMXCS K aOCOJIIOTHOMY HYJIO "OECKOHEYHO MaibIX' BelH-
YHH, KOTOPbIE MOT'YT OBITh MEHBIIIE JIFOOOTO CKOJIb YTOJHO Majoro 3Ha4eHHsI COOTBETCTBYIOIIIE-
ro (U3NYECKOro mapamMerpa OMHMCHIBAEMBIX MPOLIECCOB U SBJICHUH, BKIIOYAs U TaKyl0 NMEpeMeH-
HYI0, KaK "Bpems'.

[Tpu 3TOM SICHO, UTO MpPEIETBFHO Majible 00BEMBI KOCMOJIOTHUECKOW Cpelbl U «0e3min-
TEJIbHBIE)» «KOCMOJIOTUYECKHNE MTHOBEHHSI», K KOTOPBIM KaK K HYJIEBBIM 00beMaM MPOCTPAHCTBA
U HMHTEepBAJaM JITUTEIILHOCTH CTPEMSTCS «O0ecKoHeuHO Maibiey Beinnuutbl dV u dt (wm oV u
ot), SKBMBAJICHTHBI HYJIEBBIM 00bEMaM M HHTEPBalaM JJTUTEIBHOCTH TOJBKO IPH OMHUCAHUH
nporeccoB Meramupa. Ecim ke mepeiTi Kk 00beKTaM, IporeccaM M COOBITHSM OKPYKAIOIIEro
HAC MaKpOMHpa, 3TU HyJeBble 00BEMBI MPOCTPAHCTBA U MHTEPBAJbl JIUTEIHHOCTH MEramupa
MOTYT OKa3aTbCsl ’KBUBAJICHTHBIMU OECKOHEYHBIM 00BhEMaM IPOCTPAHCTBA M OECKOHEYHBIM JTH-
TEIbHOCTSIM BPEMEHHU.

O0600111as U3J10)KEHHOE, MOYKHO CJIeNaTh BBIBOJ, UTO 8 MUKDPO-, MAKPO- U Me2amupe c)-
wecmsyrom ceou cneyughuyeckue 8uodbl Quauieckoeo epemenu. IIpu 3TOM MOCKOIBKY IKBHUBa-
JICHTHbIE HYJIIO "OECKOHEUHO Majible" MHTEpBaJlbl KaX/10I0 U3 3TUX BUJOB BPEMEHU OKa3bIBAIOT-
cs1 "OeCKOHEYHO OOJBIIMMU" 110 OTHOIIECHHIO K MPOLIECCaM M SIBIEHUSM, MPOTEKAIOLIIM BO Bpe-
MEHHBIX MaciTadbax Oosee "Huzkoro", uiu 6osee "QpyHIaMEHTaIbHOTO", YpOBHS OpraHU3allu
MaTepHaIbHOIO MHPA, Mbl MOXKEM YTBEP>KJaTbh, YTO 3TH BHUJIbl BpEMEHU He AGNAIOMCA HU pa3-
HBIMU Macuimadoamu 00H020 eOUH020 UULECKO20 8peMeHU, HU PASHOMACUMAOHbIMU NPOOO.I-
oHrceHuamu 00un opyeozo. Kaxaplii U3 HUX MpeCcTaBiseT co00i METPU30BaHHYIO MPH ITOMOLIH
COOTBETCTBYIOIMX KJIACCOB COPAaBHOMEPHBIX MPOILECCOB PAaBHOMEPHYIO JUTMTENBHOCTh. To 00-
CTOSITENIBCTBO, YTO 3TU BPEMEHA MOAJAIOTCS U3MEPEHHUIO MPH MOMOILM OJHUX U TEX K€ €IUHUIL
("cexynma", "rox") ¢uznueckoro BpeMEHHU MaKpoMHUpa, 0OYyCIOBIEHO TE€M, YTO KJIacChl COpaB-
HOMEPHBIX MPOLIECCOB MUKPO-, MAKpO- U MEraMupa COCTOST U3 MEXaHUYECKUX (B MUKPOMHUDE -
KBaHTOBO-MEXaHWUYECKHX) JIBIKCHHI 3aKPBITHIX KOHCEPBATHBHBIX TWHAMHYECKHX CHCTEM, B KO-
TOPBIX JEMCTBYET 3aKOH COXPAHEHMs PHEPTUU JBIDKEHUS, UM, MHAaYe, MEXaHUYECKOW SHEPruH.
B MuKpoO- 1 MakpoMupe peallbHOE CYIIECTBOBAHHE ITOJAOOHBIX KJIACCOB MAaTEPHATBHBIX MPOIEC-
COB YCTaHOBJIEHO SMIMpHUecKU. UTo KacaeTcss MeraMupa, TO BpeMEeHHbIe MacIITa0bl MeTaraiak-
TUYECKUX TPOIIECCOB CTOJb BEJIWKH, YTO HET HUKAKOH BO3MOKHOCTH AMITUPHYECKHU BBISIBHTH CO-
OTBETCTBYIOUIMI KJIACC COPABHOMEPHBIX MPOIIECCOB U UCIOIB30BATh €0 Ul U3MEPEHUS BpeMe-
HU/. HO HeT HUKaKuX OCHOBAaHWH W JUIS TOTO, YTOOBI OTPUIATh CYIIECTBOBAaHHE B METaMUpe 3a-
KPBITBIX KOHCEPBATUBHBIX JUHAMUYECKUX CHCTEM, JIBWKEHHUS KOTOPBIX COCTABIISIOT MaTepHailb-
HYIO OCHOBY KOCMOJIOTHYECKOTO BUIa (PU3NIECKOTO BPEMEHH.

CoBepIlIeHHBIN 3a MOCTEIHUE JECATUIIETUS MPOPHIB €CTECTBEHHBIX HAyK K CBEPXOBICT-
PBIM TIpoIleccaM MHKPOMHEpPA BBISIBHI YETKYIO TEMITIOPATBHYI0 MHOTOYPOBHEBOCTH MHUKPOMHDA,
HAaIlIeANIYI0 CBO€OOpa3HOe OTpaKeHUE B MOSBICHUU CHUCTEMBI OTHOCUTENILHO CAMOCTOSTEIbHBIX
€IMHUI] TTUTEIBHOCTH, TAKMX, KaK MUJUTUCEKYH/1a, MUKPOCEKYH/1a, HAHOCEKYH/Ia, MMKOCEKYH/Ia,
(demMToCceKyHIa, aTTOCEKYHIa, 3eNTOCEKYHIa U HOKTOCEKYHA.

JlecsiTble, COTBIE M THICSYHBIE JIOJIM XapaKTEPU3YIOT IUIaBHOE MacIITaOHOE YMEHBIICHHE
€IMHUIIBI (PU3NYECKOTO BPEMEHH «CEKYHJBI» M, TAKUM 00pa3oM, Kak Obl SKCTParonupyoT ¢hu-
3MYECKOe BpeMsi MaKpOMHpa B CPABHUTENIBHO JOCTYIHBIN IS 4€JIOBEUECKOTO BOCIPUITUS MHUK-

7 Ecnu OBl uesnoBek >kui1 HE CTO, @ XOTs ObI OpsZKa MUJUTMOHA JIET, TO B KA4€CTBE KOCMHYECKON €AMHHIIBI
M3MEPEHUs] BpEMEHH OH MOT OBl HCIIOJIb30BaTh, CKa)KeM, TJIAKTHYECKUI rof, T.€. Nepuos obpaienus [ anakTuku
BOKPYT CBOETO IIEHTPa, KOTOPHI Ha ypoBHE COMHEUHON CUCTEMBI paBeH, IpUMEpHO, 250 MIIH. JIeT.
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poMup. Ho maumnasg c HAaHOCCKYHIbI, MbI, (I)aKTI/I‘-ICCKI/I, HUMCECM HOBLIC CAWHUIIBI HU3MCPCHUSA
BPEMEHH, KOTOPHIE XOTS U CBSI3aHbl MacIITaOHO C CEKYHJIOH, HO B CBOMX HaUMEHOBaHUSIX JINOO
BOBCE HE OTPAXKAIOT 3TY CBA3b (TAKOBbI HAHOCEKYHJIa, MMKOCEKYH/a), JIM0O OTpa)xaroT ee, yka-
3bIBasi HA MacCIITaOHBIN YpoBeHb ((PEeMTOCEKYH/1a U aTTOCEKYHa) UM Ha HOMEP TPYIIIbI pa3psi-
JI0B 110 3 (3enTOocCeKyHaa U HOKTOCEKYH1a).

YpoBeHb MUKPOCEKYH/IBI MOKHO PAacCMAaTPHBATh KaK MEPEXOJHBINA OT (PHU3UUECKOTO Bpe-

MEHH MaKpOMHpa K BPeMEHH MHUKPOMHpA, HO yxke ¢ HanocekyHn (107° c) HaumHaeTcs kadect-
BEHHOE M3MEHEHHE 0OBEKTOB U3yUCHHS. 3/1€Ch KaK Obl OCTaHABJIMBACTCS MEXAaHHMUYECKOE JIBHIKE-
HUE MPEIMETOB U JaXe CBET 3a | HAHOCEKYH1y YCIIeBAeT MPOABUHYThHCS TOJbKO Ha 29,98 cM.

Ha nuxocexkynmnom yposHe (107'°c) ma mepBblii IJIaH BBICTYNAIOT TAaKME ATOMHO-
MOJIEKYJISIPHBIE SIBJICHUS, KaK KojeOaHHsl KPUCTAUIMYECKUX peleTok ((poHOHBI), camble ObICT-
pble 3Tambl MPOLECCOB CBEPTHIBAHMUSA OEITKOBBIX MOJIEKYJ, KUHETHKA ()a30BBIX IEPEXOJOB B
TBepabIX Tenax. OObEKTaMu M3y4eHHs CTAHOBSTCS TAKXKE 3JIEKTPOHHBIEC SBJICHHUS, TaKUe, KaK
KMHETUKA HOCUTEJIEH 3aps/ia B OJIYIIPOBOJHUKAX, 00pa30BaHUE U Pa3pblB XUMHUYECKHUX CBSI3EH.

Ha ¢emrocexynaaom yposre (107'°c) mpekpamaercs mepeMelnieHre aTOMOB U OCHOB-
HBIM MIPEAMETOM H3YYEHHS CTAHOBATCA KOJI€OATEIbHbIE JBUKEHUS aTOMOB M 3JIEKTPOMArHUTHO-
0 MOJIsA, AMHAMHUKA 3JICKTPOHOB B aTOMaXx.

Ha arrocexynmaom ypoBHe (107'°c) He ocTaeTcss HUKAKOTO JBHKEHHS aTOMOB M JaXKe
AJIEKTPOHBI OKA3BIBAFOTCSI MTOYTH HETIOBUKHBIMU. 311eCh, (DAKTUUECKH, HAUNHAIOTCS KBAHTOBO-
MEXaHUYECKUE TPOIIECCHI, CBA3AHHBIC C MEPEXO0JOM JJIEKTPOHOB Ha pPa3HbIe DHEPreTUUYECKUE
YPOBHH.

Haunnas ¢ 3entocexynn (10 2'c), yxe HeT HUKAKHX JBIKEHHH HH aTOMOB, HU DIEKTPO-
HOB, 2 UMEIOT MECTO JIUIIb SJIEPHBIC PEaKIUU, MPOUCXOAIIMe B rTyoune siiaep. Hykionsl, 1u-
JKyIIHecs co CKopocThio nopsaka 0,1 ckopoctu cBeta, MpoXoAT 3a 1 3¢ MyTh, paBHbI HECKOJIb-
KHM JIMaMETpaM aTOMHBIX sJiep.

W, nakoner, ypoBeHb HanOoliee KOPOTKHX WHTEPBAJIOB ATUTEIBHOCTH - HOKTOCEKYH]

(107** ¢) - 3TO BpPEMEHHOI ypOBEHb POKIECHHA-PACHANA CAMBIX HECTAOMIIBHBIX 2JEMEHTAPHBIX
YaCTHUL, TaKUX, KaK aJpOHHBIE PE30HAHCHI, UMEIOIINE TUIIMYHOE BpPEMs KU3HM nopsaka 10 uc.
MeHHO 1St M3y4yeHHUs] TaKuX IPOLIECCOB COOPYKEH OOJIbLION apOHHBIM KoJlaiaep, Mo3Bo-
JSIFOINMN HaOJI0aTh PE3yJIbTaThl BHICOKIHEPIreTHUECKOTO CTOJIKHOBEHHUS MOTOKOB 3JI€MEHTap-
HBIX YaCTHL[, COIIPOBOXKAAOIINUXCS BOSHUKHOBEHUEM KOPOTKOKUBYIIIUX 3JIEMEHTAPHBIX YACTHII.

Ha ceronHAmHMNA [€Hb M3BECTHBI DJIEMEHTAPHBIC YAaCTHILIBI, UMEIOLIUE BpeMs KXU3HU
MmeHbIie | uc. TakoBbl, HanpuMep, Ton-KBapku, kuBymue 0,4 uc. Ha ouepenu BeineneHue cie-
Jylomeif MacIITabHOM TPYIIBI CAMBIX KOPOTKUX MHTEpBAJIOB JuuTensHocTd B 1077 ¢.

Cwm.: «kEJVUHUIBI ®PU3NYECKOI'O BPEMEHU; «®N3NYECKOE BPEM».

Nnt. Boronto6os H.H. MNMpobnembl AnHammueckor Teopun B cTatucTudeckon cdwusmke // bBoronwbos H.H.
N36paHHble Tpyabl B Tpex ToMax. - T. 2. - Knes: HaykoBa aymka, 1970, c. 99-196.

Kocmonorusa. Teopuun v Habnoaenusn: lMep. c aHrn. /Moa pea. 4.6. 3enbgosnya n U.[. HoBukoBa. - M.:
Mup, 1978. - 465 c.

2. MHOroypoBHeBOCTh 0MOJIOTHYE€CKOr0 BpeMeHH. J)KuBoii OpraHusM coCTOUT
U3 TeX e aTOMOB U 3JIEMEHTApHBIX YaCTHUIl, 4TO U ¢usnyeckuit mup. [loaToMy pazymHo npen-
MOJIOKHTb, YTO MaTE€pUaIbHBIN CyOCTpaT )KMBOI0 OpraHu3Ma oOpeTaeT OMOJIOTHYECKHUE CBOUCT-
Ba KUBOM Marepuu Osarofaps oco0oil MpOCTpaHCTBEHHO-BPEMEHHOW OpraHu3aluu. JTO O3Ha-
YaeT, YTO 3JIEMEHTapHbIe YAaCTHIIBI U aTOMBbI B KUBOM OPraHU3ME MPOJODKAIOT MOAUUHATHCS
3aKOHaM (PU3HUKH, HO (PU3NUECKHE 3aKOHBI B )KUBOW MATEPHH B CHITy 0COOOM MPOCTPAHCTBEHHO-
BPEMEHHOM OpraHU3alyH POLECCOB ACHUCTBYIOT HHAYE, YEM B HEKUBOU IIPUPOJIE.

VYuuTeiBasg posib, KOTOPYIO B CTPYKTYpE JKUBBIX OPraHU3MOB UIpAeT *kMBas KIETKa, a B
CTPYKTYpPE T€HETHUECKU PETYIUPYEMBIX OMOJIIOTHYECKUX MPOLECCOB (DYHKIIMOHUPOBAHUS U pas3-
BUTHS J)KMBBIX OPraHM3MOB Ba)XKHOE MECTO 3aHMMAIOT (DepMEHTAaTHBHBIE MPOLIECCHl BHYTPUKIIE-
TOYHOT'O METabo0JIM3Ma, MOKHO TPEAINOJIOKUTh, YTO 3JEMEHTAPHBIMU MPOLECCAMHU, C KOTOPBIX
HAYMHAIOTCS OMOJIOrMUYECKUE MTPOLIECCHI )KUBOTO OPraHu3Ma, SBJSIIOTCS (PepMEHTATUBHBIE [IUKIIBI
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BHYTPUKJIETOYHOTO MeTabonu3ma. Ecnu OpaTh He MHOTOCTYyTNIeHYaThie (hepMEHTATUBHbIEC LIUKJIIBL,
Kak, Harpumep, nuki Kpebca, a kaTaTuTHUECKUE UKIIbl 3JIEMEHTApHBIX OMOXUMHUYECKUX peak-
LIMH, TO IPAaBOMEPHO CUUTATh, YTO B MpEAEIaX €AUMHUYHOIO KaTAIMTUYECKOTIO IUKJIA UMEIOT Me-
cTO (u3nyeckue u GU3NKO-XUMHUECKHe npouecchl. K Takum nporeccaMm 0THOCSTCS HaKOIJICHHE
MakKpoMoJieKyJIamMu (hepMeHTa HeOOXOUMOM ISl IPEOAOJICHUSI SHEPTETHYECKOro Oapbepa ode-
perHOro KOH(OPMAIMOHHOIO HM3MEHEHHs] BHYTPEHHEH SHEepruu 3a cueT CBOOOJHON 3HEpruu
pearupymomeii cpenpl, Iporecchl KOH(POPMALMOHHBIX H3MEHEHHH MaKpOMOJIEKYN (epMeHTa,
COIIPOBOXKIAIOIMECS] U3MEHEHUSAMU XMMHMUYECKHX CTPYKTYpP PEareHTOB KaTaauzupyemoil ¢ep-
MEHTOM OMOXMMHUYECKOH peakuuu u ap. Kaxplid U3 3TUX MPOLECCOB B OTJACIBHOCTH MMOAYHHS-
ercsd pU3N4ecKuM U (PU3MKO-XMMUYECKUM 3akoHaM. OJIHAKO BO BHYTPUKJIETOYHOH pearupyro-
niei cpeze 3T PuU3NYecKue U (PU3NKO-XUMUIECKHE 3aKOHBI HE MOTYT CBOOOIHO ()YHKITMOHHUPO-
BaTh. Kak yOenurenbHo mokasain eme B 1960 r. XpucTuaHCceH, y4acTBYIOIIUE B KaTajiuze Ouo-
XUMHYECKOH PEaKIUU MaKpOMOJIEKYIbl (pepMeHTa He MOTYT (DYHKIIMOHHMPOBATH aBTOHOMHO CO
CJlydyaliHBIM pacnpesieieHMeM BO BPEMEHH 3TaloB KaTaluTU4YecKoro mukia. Konpopmannonusle
U3MEHEHHUS MaKpOMOJIEKyJ (hepMEHTa MOT'YT IIPOTEKaTh TOJIbKO KOI'€PEHTHO, B CHUJIy Yero pea-
rupymomas cpeaa OOoJbIIYI0 YacTh MEpHOo/ia KaTAIUTUYECKOrO IMKJIA HAXOAUTCS B CHOKOHHOM
COCTOSIHUM U TOJBKO B MOMEHTHI CHHXPOHHO MPOTEKAIOUINX KOH(POPMALMOHHBIX W3MEHEHHM
MaKpoMoJeKya1 (epMeHTa pearupyrouias cpefa IOJBEpraercs HEPrHYHOMY B30aJIThIBAHUIO.
[IpuHumas BO BHUMaHKE, YTO OCHOBHBIE METa0O0INYECKHE MPOLECCHl KIETKH MPOTEKAOT B BOI-
HOW pearupymoleil cpeae, a MOJIEKYNbl BOJbl, KaK W3BECTHO, JUIIOJNHU, TO NMPHU CHOKOHHOM co-
CTOSIHUM pEearupyroliei cpebl BOSHUKAIOUINE MEXy MaKpoMoJIeKyjdaMHu (epMeHTa 3JIEKTPO-
MarHUTHbBIE MOJIS JOJKHBI IPUBOUTH PEATUPYIOLIYIO CPely B JKUAKOKPUCTATIINYECKOE COCTOSI-
HUE, IIPH KOTOPOM PE3KO 3aTOPMOKEHBI IpoIecchl Tuddy3uu MOJIEKYJ BEIIECTB Yepe3 pearu-
PYIOLIYIO Cpelly. YUUTBIBasA, YTO B HEOOJIBIINX BHYTPHUKJIETOUHBIX 00ObEMax pearupymoluiei cpe-
JIbl TOJKHBI HAOJI0/IaThCSl 3aMETHBIE TEMIEPAaTypHble QIIYKTYalluHd, TO MOXKHO MPEIIOJIOKUTD,
YTO MPUHIMIHATIBHO BAKHOM OCOOEHHOCTBIO KAaTATUTHUECKUX LUKIOB BHYTPUKJIETOUHOTO Me-
TaboJIM3Ma SBJISIIOTCS CTOXACTUYECKUE KOJIEOAHWS MHTEPBAJIOB JJIUTEIBHOCTH CHOKOMHBIX CO-
CTOsIHUI pearupyromeil cpeapl. JJIMTENTbHOCTH e MOMEHTOB OBICTPBIX KOH(POPMALMOHHBIX W3-
MEHEHUII MakpoMOJIeKyJd (epMeHTa 3aBUCAT TOJBKO OT KOH(UI'YpAallMOHHBIX OCOOEHHOCTEH
CMEXHBIX KOH(opMaInii MakpoMoJieKyl ¢pepMeHTa U (PU3NKO-XUMHUUECKUX OCOOCHHOCTEH Ka-
Tanu3upyemMoi pepMeHToM Onoxumudeckon peakuuu. IlosToMy Bo3HMKaromIast mpu KoH(popMa-
IIMOHHBIX MEPEX0Aax MaKpoMOJIeKyn (epmeHTa kujakas ¢aza pearupyromiel cpebl 3aHUMAET
BCEr/la OJIMHAKOBBIN MHTEpBal JJIUTEIBHOCTH U BCE MPOUCXOJSALINE MPU ITOM MPOLECCH U (-
(by3un yepe3 pearupyouryo cpey MOJIEKYJ pa3HbIX BEIECTB OKa3bIBAIOTCS CTPOTrO JJO3UPOBAH-
HBIMH BO BPEMECHH.

Takum 06pa3om, B MHTEpBAJIaX JUIMTEIBHOCTH, MEHBIIINX, YEM TOJIHbIE IEPHOAbI KaTalu-
TUYECKUX IMKJIOB, B pearupyrollel cpefe MMEI0T MECTO MpOoTeKarolye B (U3nueckoM BpeMeH!
¢usnueckue W (PU3MKO-XMMHYECKUE MPOIECChl, HO CTOXAaCTUYHOCTh MEPUOJIOB CTAOMIIBHBIX
KHUJIKOKPUCTAIUTHYECKUX COCTOSIHUH, MPEPHIBAEMBIX KPATKOBPEMEHHBIMH IEPEXOJaMH K KHUJI-
KOil (haze, paspyliaeT HOpMaibHOE AECUCTBUE (U3NYECKUX 3aKOHOB HEKMBOW NMpHpOJbL. B pe-
3yJbTaTe BpEMEHHAas CTPYKTypa OMOJOTHYECKUX MTPOLIECCOB )KMBOIO OpraHM3Ma HauyMHAeT ompe-
JIeNATHCS] SKBUBAJCHTHBIMU C TOYKU 3PEHUS OMOJOTMYECKUX PE3YJbTaToB (PepMEHTATHUBHBIMU
LUKJIAMU BHYTPUKJIETOYHOr0 MeTabonu3ma. [Ipu 3ToM ATUTENBHOCTH 3JIeMEHTapHbIX OMOXHUMHU-
YEeCKUX PeaklUil BHYTPUKIETOYHOTO MeTabO0IM3Ma OKa3bIBAIOTCA Jlajiee HeACTUMBbIMU KBaHTaMH
OHMOJOrHYecKoro BpeMeH!. B mHTepBanax ATUTENbHOCTH, MEHBIINX, YEM 3TH KBAHThI OUOJIOTH-
YEeCKOTO BPEMEHH, HET OMOJIOIMYEeCKHX MPOIECCOB, @ UMEIOT MECTO MOJUMHSIoNMEcs (usnye-
CKUM U (U3MKO-XMMHMUYECKHM 3aKOHaM U MpOTEKaroUre B (PU3NUECKOM BPEMEHHU IPOLECCHI
B3aUMO/JICHICTBHS aTOMOB U 3JI€MEHTApHBIX YaCTHIl. DTO 03HAYAET, YTO Ha HUKHEM YPOBHE Ono-
JIOTMYECKOE BPEMs TPAHUYUT C KAYECTBEHHO MHBIM, & UIMEHHO C (PU3MUECKUM BPEMEHEM HEXHU-
BOU IIPUPOJBI.
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He uckmoueHo, 4To B )KHBOM OpPraHM3M€ Ha pa3HbIX UEPAPXUUYECKUX YPOBHAX MUMEIOTCS
creurduyeckre 3aKOHOMEPHO B3aHMMOCBSI3aHHbIE OMOJIOIMYECKHE BpEMEHa C Pa3HbIMU MaclLITa-
0amMM BPEMEHHBIX IIIKaJI.

HanopranusmeHnHbsle OMONOrMYECKHE CTPYKTYpPbl U CHUCTEMbl OPraHU30BAaHbI B CBOUX
0COOBIX OMOJIOrMYECKHX BpeMeHaX, OCHOBHBIMH €IMHUIIAMU KOTOPBIX, KaK CYUTAIOT MHOTHE HC-
CJIeZIOBATENIN, MOTYT CIYKUTh JJIMTEILHOCTH HU3HHU IOKOJIEHUI COOTBETCTBYIOIUX JKUBBIX Op-
raiu3MoB. buosiornueckoe Bpemsi HaJlOPraHU3MEHHBIX CTPYKTYpP JKMBOM MaTepuu He sBISETCS
IPOJIOJKEHHEM OMOJIOTHYECKOT0 BPEMEHH JKUBOTO Opranu3mMas,

ITockonbKy JKMBOM OpraHu3M SBISIETCS CaMOPa3BUBAIOIIEHCS, 3BOIIOLUOHUPYIOLIEH
CHUCTEMOW, MOYKHO MPEANOJOXKHUTh, YTO IJI0OAJIBbHBIE MPOLECCHl Pa3BUTUS KHMBOI'O OpPraHU3Ma
(HampuMep, €ro BO3pacTHbIE M3MEHEHHs) CTPYKTYPHUPOBaHbI B 00J1a1at0IeM 0COOBIMH CBOMCT-

BaMH 3BOJIIOTMOHHOM BPEMCHH.

CM.: «<BUONOIMMYECKOE BPEMSI».

JIut. fBetnac T.A. TeMnepaTypHO-BpEMEHHbIE 3aKOHOMEPHOCTN PasBUTUSA MONKUIOTEPMHbIX XUBOTHbIX. —
M.: Hayka, 2001. - 211 c.

3. MHOroypoBHEBOCTh UCTOPUYECKOI0 BPEMEHHU. YeoBeyecTBO Ipe/ICTaBIIs-
eT co0oii BecbMa CII0KHYI0, UMEIOIIYI0 MHOIOYPOBHEBYIO UEPAPXUUYECKYIO CTPYKTYPY MaTepu-
AIbHO-U/ICATIbHYIO CUCTEMY, UCTOPHUS CTAHOBJIEHUS U Pa3BUTHS KOTOPOM CKJIaJbIBAETCS U3 MPO-
TEKAIOIIMX Ha Pa3HbIX UEPAPXUUYECKUX YPOBHAX OpraHU3alUM OOIIEeCTBA NOIUTUYECKUX, SIKOHO-
MHUYECKUX, COLHUAIBHBIX, KYJIbTYypHBIX, AeMorpaduyeckux u Jpyrux mporeccoB. Kaxmas u3
IOJICCTEM YEJIOBEYECKOI0 00IIeCTBa UMEET CBOIO HCTOPHIO M CBOU 3aKOHOMEPHOCTH Pa3BUTHSL.
Ecnu ke umeTs B BUAY MHTEIPaJIbHYI0 MCTOPHUIO YeJloBeuecTBa, TO Beaen 3a @epuanom bpone-
JIEM MOKHO BBIIEJIUTh YPOBHU KOPOTKMX, CPEIHUX M JUIMHHBIX IIEPUOJIOB Pa3BUTHUA. Y POBEHb
KOPOTKHX TEPHOJIOB — 3TO YPOBEHb KOHKPETHBIX €IMHUYHBIX COOBITUN HCTOPUHN YEIOBEUYECTBA;
YPOBEHb CPEIHUX IEPHUOJIOB — YPOBEHb LIMKJINYECKUX MPOLIECCOB Pa3BUTHUs YKOHOMHKH, COLU-
aIbHON CTPYKTYpHI O0IIECTBA U MPOTEKAIOIINX B OOIIECTBE COLUAIBHBIX MPOIECCOB U T.A.; YpPO-
BEHb JUIMHHBIX MEPUOJIOB — YPOBEHb JIOJITONEPUOINYECKOT0 Pa3BUTHs TaKUX III00ATBHBIX KO-
HOMMKO-COIIMAJIbHBIX 00pa30BaHMi, KaK, HallpUMep, MUPOBasi KATUTAIUCTUYECKasi CHCTEMA.

Kpome ykazaHHBIX Tpex ypoBHEW coumanbHOro Bpemenu, ®. bpoxens BBOIUT ele Bpe-
Msl «OUYEHb JJINTENbHBIX IIEPUOIOB», KOTOPOE OH XapaKTEPU3YET KaK «IEPCIEKTUBY MYAPELOB.
3TO ypOBEHb CTOJIb OOJIBIIMX WHTEPBAIOB JJIUTENBHOCTH, YTO B UX MpeAeiax y:Ke€ HeBO3MOXKHO
¢ukcupoBaTh Kakue-I11M00 KOHKpPETHbIE SKOHOMHUYECKHE, COL[MAJIbHbIE U JIPYTHe CTPYKTYphl U
IIPOLIECCHI B CHIIy MX KPAaTKOCPOYHOI'O CYIIECTBOBAHHUS, U YEJIOBEYECTBO 3/1€CH BBICTYNAET KaK
HeKas IIeJIOCTHAsi caMOpa3BUBAIOIIAsACI CHUCTEMa, Pa3BUTHE KOTOPOW MPOTEKAaeT B IiI00albHOM
HBOJIFOLIMOHHOM BPEMEHU

Ha ceronusminmuii 1eHb Mmoka eme HeT JOCTaTOYHOI0 UCTOPUYECKOTO MaTepuana Jisi To-
ro, 4TOOBI MUCATh UCTOPUIO YEIIOBEUECTBA HA YPOBHAX IIMKIMYECKOTO U CTPYKTYPHOTO BPEMEHH.
[Toxainyi, mporie 0OCTOUT €0 ¢ UCTOPUEH UYeOBEYECTBA HA YPOBHE «BPEMEHH MYIIPEIIOBY,
IIOCKOJIBKY OH OXBAaTBIBAa€T BCIO JIOCTYIIHYIO HM3YUEHHIO U aHAJIN3y HCTOPHUIO YEJIOBEUECTBA.
3n1ech UMeeTcs OOMIMPHOE TOJIe JUISl UCCIIEIOBAaHUSI UCTOPUN YEJIOBEUECTBA HAa BCEM €€ UCTOPH-
4yecKoM jauana3one. Hauano TakoMy HMccaeI0BaHHIO HCTOPHH YEJIOBEUECTBA MOJIOKUIO 0000111e-
Hue C.II. Kanuneil pe3ynbTaToB uccieqoBaHui aeMorpadaMu 3BOITIONUN YUCIEHHOCTH OJHO-
BPEMEHHO KMBYIIUX Ha 3€MJI€ UHIUBUJIOB.

8 Baxno IIpU 3TOM MOAYCPKHYTH, UTO IO «JIUTCIBHOCTHIO XU3HU TIOKOJICHUH KHBBIX OpraHmn3MoB» ITOHH-

MAaeTCsl HE YCPEOHEHHAs M OCTAIOIIAsICsl HEM3MEHHON JUTHTENbHOCTD JKU3HH TIOKOJICHHUH, a 3aBUCSIIE OT MHOKECTBA
CIly4alHBIM 00pa3oM M3MEHSIOIUXCS (PAaKTOPOB CTOXACTUYECKH W3MEHSIOIINECS JIUTEIbHOCTH JKU3HHU LETIOYKU
KOHKPETHBIX CIEAYIOIIMX APYT 3a ApyroM nokoneHuil. Ecau ke npuHsTh, Kak 3T0 npeanaran B. Bepranckuii, yc-
PENHEHHYIO JUIMTEIBHOCTD JKU3HU MOKOJCHUH JKMBBIX OPTaHU3MOB, KOTOpask KOJHMUECTBEHHO BhIpa)kaeTcs ONpese-
JICHHOHM BENWYMHOHN (PU3NYECKOro BpEeMEHH, TO Mbl OyJeM MMETh He OMOJIOrMYecKoe Bpems, a (GU3MYECKOoe BpeMs,
U3MepsAeMoe HOBOM eIMHHIEH JUIUTENbHOCTH, PAaBHOM YCPEIHEHHOW AIMTENBHOCTU MOKOJICHUH >KHUBBIX OpraHU3-
MOB, KOTOpasi 9KBUBAJICHTHA OOIIENPHHATHIM €ANHHULAM U3MEPEHNUs (PU3NUECKOro BpEMEHH.
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B crathe ucnonbp3oBanbl GparmMeHTsl KHUTH: XacaHoB U.A. ®eHomen Bpemenu. Yacts |. OObekTHBHOE
Bpems. — M., 1998, ctp.

Cwm.: (MUCTOPUYECKOE BPEM»; « 9BOJIIOITMOHHOE BPEM S1».

JIut.: Bpoaeap ®. Vcropus u obmecTBeHHBIe Haykd. VcToprueckas AMUTEIbHOCTE // @unocodus u me-
Tonmonorus uctopun. _ M., 1977, c. 115-142.

Kanuna C.II. ['mnep6onmdecknii myTh genoBeuecTBa. — M.: M3natensckuit Jom TOHYY, 2009. — 128 c.

XacanoB U.A. «Denomen Bpemenu. Yacts |. O0bexTuBHOE Bpemsi». — M.: UIIKroccmyx6s1, 1998, c. 195-
205.

Habrus A. XacaHos

MOAYCbl BPEMEHMW — tax B dunocopun nmenyrorces npolesniee, HaCTOsIIee 1
Oynayiee Bpems. Tepmun «moayc» (aar. modus — mepa, croco06, oopas, Bua) B puaocodun 060-
3HA4YaeT CBOMCTBO MpeaMeTa, MPUCYIIEe eMYy JIUIIb B HEKOTOPBIX COCTOSIHUAX, B OTJIMYUE OT aT-
pubyTa — HeOTheMJIEeMOro cBoicTBa mpenMera. Takum oOpa3om, B camMoi KBaJM(UKAIMK TPO-
HIeJIIIeT0, HACTOSIIEro U OyAyIIero Kak MoJlyCOB BpeMEHHU OTPakeHO cBoeoOpa3ue uxX ObITHS.

Hauunas ¢ [lapmennna u ApucroTens, IUPOKOE PpaCIIPOCTPAHEHUE UMEET MHEHHUE, YTO
HACTOsIIlee BpeMsl - 3TO OTIENSIONIee MPOIUIoe OT Oyaymiero Oe3IMTEeIbHOE MIHOBEHHE.
[IpeacraBnenue o 6€3IUTEIHLHOCTH HACTOSIIETO BPEMEHH 3aCTABIISIIO MHOTHUX MBICIUTENIEH OT-
Ka3bIBaTh MaTEpUaIbHOMY MHPY B UCTUHHOM ObITHU. B NeHCTBUTENBHOCTH ke 000 MaTepH-
aJIbHOE TEJIO0, JII0OOW MaTepuaIbHBIN MpOoIece, TOKa OHU CYIIECTBYIOT, - OHM CYIIECTBYIOT B Ha-
CTOsIIIEM BpeMeHH. V1 XOTs HamoNHSIOMNE MaTepuanbHbIE MUP KOHKpPETHBbIE MaTepUalbHbIC
00BEKTHI OPEHHBI U HE MOTYT CYIIECTBOBATh OECKOHEYHO JIOJIT0, OHH HE MPUXOMIST B HACTOSIIEE
BpeMs “u3 Oyayiiero” u He yAalstoTcs “‘B MPOILIOe”, a BOSHUKAIOT U MEPECTa0T CYIIeCTBOBATh
B pe3yJIbTaTe MPOUCXOAIIETO B HACTOSIIEM BPEMEHH JIBIDKCHHS maTepun. “U3 Oymymiero Bos3-
HUKAIOT” U “‘B MPOILIOE YXOAAT’ HE OOBEKTHI U MPOIIECCH MaTepUaIbHOIO MHUpPA, a JIUIIb UX CO-
crosiHust. [loHATHE «COCTOSITHME)» MOXKHO ONPENENUTh KaK KauyeCTBEHHYIO U KOJHUYECTBEHHYIO
OTIpeIeIEHHOCTh OBITHSI MaTepHAIbHBIX OOBEKTOB M MPOIIECCOB. B cuily HepapXuyeckoi MHOTO-
YPOBHEBOCTH MaTE€pHAIHLHOTO MUpPAa ¥ MHOTOKAQ4€CTBEHHOCTH MaTE€pPUATIbHBIX OOBEKTOB KaXK/IbIi
00BEKT XapaKTepPU3yeTCsi CUCTEMON COCTOSIHH, 0071a1al0IINX pa3HOH CTETEHbI0 YCTOMYUBOCTH.

Haubonee ycTOWUYMBBIM SIBIIIETCS COCTOSIHHE, CBSI3AHHOE C KAYECTBEHHOM OIMpeIeIeHHO-
CThI0 00BbekTa. CMEHa ATOr0 COCTOSHUS 03HAYaeT MOTEePI0 0OBEKTOM CBOEH KaueCTBEHHOW OII-
PEeIeNeHHOCTH U TIpeKpalieHue cymiectoBanus. Ho u B 3ToMm ciiydae cam OOBEKT HE YXOJIWT B
npouioe. OH OcTaeTcsl B HEMOCPEACTBEHHO TEKYIIEM HACTOSIIEM BPEMEHH, HO OCTAETCA B BUJIE
OCTaHKOB, IIPOJIYKTOB pa3pyIICHUsI WU MPEBPATUBIINCH B KAYECTBEHHO MHOW 00BEKT. MIMeHHO
CMEHAa COCTOSIHHI 0OBEKTOB U MPOIIECCOB MaTepUaIbHOTO MUPA U €CTh Te€UeHHE BpeMeHU. Moxk-
HO CKa3aTh, YTO ‘“BO3HUKAIOT U3 OyAyIIET0” U “YXOMST B MPOILIOE” Pa3IUYHbIC COCTOSHUS 00b-
€KTOB M IIPOLIECCOB MaTepPHUAIbHOTO MUPA, TOT/Ia KaK cCaM MaTepUalbHbIM MUP HAXOJUTCS B BEU-
HO JIJTSAIIEMCSI HACTOSIIIEM BPEMEHHU.

B ocHOBaHHBIX Ha 00BEKTUBUCTCKON THOCEOJIOTMUYECKOMN MO3UIIMU MAaTePHATUCTHIECKON
bunocodun, €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYKaX MIMPOKOE PacHpOCTpaHEHUE UMEET TPe/-
CTaBJICHHE O TOM, UYTO BpPEeMs — 3TO HEUTO Cyry00 OOBEKTUBHOE, CYIIECTBYIOIIEE MO0 Kak HeKast
CaMOCTOSITeNIbHAsI CYIIHOCTh, JIMOO Kak aTpUOYTHBHOE CBOWCTBO MAaT€PUU W MaTepPUATBHBIX
MPOIIECCOB, TOT/Ia KaK B CO3HAHUHU YEIIOBEKa UMEET MECTO JIUIIb OTPaKeHHEe OOBEKTUBHOTO Bpe-
MEHHU ¥ HHA O KaKOM 00JIaJ[aloIeM CaMOCTOSATEIbHBIM OBITHITHBIM CTaTyCOM CyOBEKTHBHOM Bpe-
MEHHM HE MOXKET ObITh U peun®. Ho Toraa Bo3HMKAET BOMPOC: TJe U KaK CYIICCTBYIOT MPOIIIe-
mee 1 Oyaylulee BpeMsi, KOTOpbIE HapsaAy ¢ HACTOAIIMM BPEMEHEM JOJKHBI PacCMAaTPHUBATHCS
KaK MOJYCHI €JMHCTBEHHOTO OOBEKTHBHO CYIIIECTBYIOIIETO BpeMeHU. HeBO3MOKHO TocTe10Ba-
TEJIbHO Pa3BUBATh MPEACTABICHUE 00 UCKIIIOUNTEIBHON O0OBEKTUBHOCTH BPEMEHHU, HE OOBEKTH-

9 VIMeHHO ¢ Takoil TOYKH 3pEHUs, HE BCeraa sIBHO 0003Hayas ee, BIUIOTH A0 MOCIEAHNX AecsaTmieTHid XX
CTOJIETUSI B OTEUECTBEHHOM MCUXOJIOTHH PacCMaTpUBAIOCh «BOCHpHUATHE BpeMeHn». CM., Hanpumep: JabkuH J.I'.
Bocnpusitue Bpemenu. - M.: U3n. AITH PCDCP, 1962. - 311 c; Pyounmreitn C.JI. OcHOBBI 0011€H NICHXOIOTHH.
W3n. 2-e. — M., 1946.
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BUpYS Tak WINM MHAYe Mpolueamee u Oynymee Bpems, Jake He B3Upas Ha MUCTU(DHUKAIHIIO MTPH

3TOM O6’b€KTI/IBHO-pCaJ'IBHOI71 HeﬁCTBHTeHBHOCTH.

B ucropun gunocodun u ecTecTBO3HAHHS OBIJIO HEMAJIO MOMBITOK 00BEKTHBHPOBATH IPOIIEAIIee H Oy Iy-
IIlee M TIPEICTABHTE UX CTONb e aKTyaJbHO CyIIECTBYIOIINMH, KaK U HacTosmee Bpemsil,

B 1960-1970-x romax m3BectHbIH acTpodmsuk H.A.. Ko3pipeB pa3BuBaig KOHIIEIIIHIO, COTIACHO KOTOPOH
YEeTBIPEXMEPHBIA MPOCTPAHCTBEHHO-BPEMEHHONH KOHTHHYYM — 3TO HE IPOCTO MaTeMaTHuyecKas MOJENb MHUPO3/a-
HHS, @ caMa OOBEKTHBHO-PealibHasl NeHCTBUTEIBHOCTD, M MPU MOMOIIN TEJIECKOIOB, MPHUCIOCOOICHHBIX ISl BOC-
NPUATHS. U3MEHEHUH «(DU3NUECKHX XapaKTEPUCTHK BPEMEHW», MOKHO HAOJIONATh Aa)Ke T MOJIOKEHHsS HeOSCHBIX
cBeTWJI Ha HeOecHOM cdepe, KoTopble OHU OyIyT 3aHUMAaTh B Oy/yIleM, KOT/ia 10 HUX Jomied Obl CBETOBOW CHTHA,
WCTTYIIEHHEIH HaGmo1aTeeM B MOMEHT Habronenus L,

B coBpeMeHHO KOCMOJIOTHH OKHBIIEHHO 00CYXXKIAeTCsI HAES CO3IaHMs «MAIINHBI BPEMEHI NIPH TOMOIIH
MOIIHBIX TPABUTALMOHHBIX MONEH. DTa Uaes MpeArnoaracT HaIMdnue KaKuxX-TO PETHOHOB MUpO3/1aHus, B KOTOPBIX
aKTyallbHO CYIIECTBYIOT IpoIeaiiee u Oyaymiee Bpems.

IIpencraBneHue o TOM, YTO COTJIACHO CIEIMATIbHON TEOPUH OTHOCUTEIHHOCTH MaTepUaNbHBIA MHUp aKTy-
JIBHO YETHIPEXMEPEH U YTO B HEM OyJylllee W NPOLUIOE UMEIT MECTO B PeajbHOW JEHCTBUTEIBHOCTH B TOM JKE
CMBICIIE, B KAKOM CYIIIECTBYET HACTOSIEE BPeMs, OBITYET 1o ceii neHb12. B kauecTBe apryMeHTa HHOT/IA YKA3bIBAIOT
Ha TO OOCTOSITENBCTBO, YTO B PAa3HBIX MHEPIUAIBHBIX CHCTEMAX OTCUETa MEHSETCS yroJI HaKJIOHA INIOCKOCTH, Iep-
NEHIUKYJSIPHONH K OCH BPEMEHH, B PE3yJIbTaTe Yero M3MEHSETCS MOJIOKCHHE COOBITHH OTHOCHTENFHO IIOCKOCTH.
WHTeppeTupys 3Ty IIIOCKOCTh KaK OTAEISIONIEE MPOIIEANIee OT OYAYIIEro HACTOSIIEE, TOBOPAT, YTO COOBITHA B
Pa3HBIX MHEPIHAIBHBIX CHCTEMaX OTCUETa HE MOIJIM Obl OTHOCHUTHCSA K Pa3HBIM MOJIYcaM BPEMEHH, eClid Obl OHU
aKTyaJlbHO HE CYIIECTBOBAIHM B 00BEKTUBHO-pEanbHON AeicTBuTenbHOCTH. Ho 31ech 3a0bBatoT 0 ToM, uto B CTO
HacTosiIIee BpeMs Kak OTAENIAIONIee MPOILIoe OT OYAYIIEero MrHOBEHHE CYLIECTBYET TOJIBKO B BHJE TOYKH B Havyale
KOOp/MHAT, T.€. B BEPIINHE CBETOBOTO KOHYCa, B Ipe/esiaX KOTOPOro TOJIBKO U UMEET MECTO OJJHO3HAYHOE JIeJICHHe
coOBITH Ha MpolIeANne, HacToAuMe 1 Oynynme. UTo kacaercst COOBITHIH, HAXOSIUXCS BHE CBETOBOTO KOHYCa, TO
BCE OHH KBa3HOJHOBPEMEHHBI C COOBITHEM, HAXOIAIIMMCS B BEPIIMHE CBETOBOTO KOHYCA, TOCKONBKY Pa3eNAONINH
MX MPOCTPAaHCTBEHHO-BPEMEHHON MHTEPBAJI POCTPAHCTBEHHOINIOJ00EH. MIHBIMU CclI0BaMH, J1I000€ U3 3TUX COOBITUI
B KaKOW-TO M3 MOTEHLUAJIbHO BO3MOXHBIX HHEPIHAIBHBIX CUCTEM OTCYETA SIBJISIETCS «OJAHOBPEMEHHBIMY» C COOBITH-
€M B BEpIIMHE KOHYCa, T.€. B 3TOI CHCTEMe OTcUeTa BpEMEHHAsl COCTABIIIONIAst pa3/IeIIoIIero UX MPOCTPAHCTBEH-
HO-BPEMEHHOTO MHTEPBAJIa OKA3bIBACTCS] PAaBHOM HYIIIO.

To obcrosrenbeTBoO, uTO Mien Ko3bipeBa, a Takke MpPEeICTaBICHHE O BO3MOXXHOCTH HOCTPOUTH «MAIIUHY
BPEMEHM», CO37[aB M HCIIOJIb30BAaB «KPOTOBBIE HOPHI» B YETBIPEXMEPHOM IPOCTPAHCTBE-BPEMEHH, Pa3BUBAIOTCS
MHOTHUMH HCCIIEAOBATEISIMH 10 CEi JIeHb, CBUIETEIHCTBYET O TOM, YTO BOIIPOC «TJIE€ U KaK CYHIECTBYIOT MpOIIE-
mee ¥ Oyaymiee BpeMs?», elle He MOTepsul cBoel akTyanbHOCTH. bomee Toro, kak monaran FO.B. MomdaHoB, BO-
MIPOC O TOM, «KyJia JEBAJICS BUEPALTHUN JEHB?» OCTAHETCS aKTyaJbHBIM, Ja)ke eCJ OyIyT pelleHbl BCe «BPEMEH-
HBIE BOIIPOCHD» (HAaIIpHMep, O HaNpaBIEHUH  HEOOPaTHUMOCTH BPEMEHH, O €ro pa3MepHOCTH, KOHEUHOCTH Min Oec-
KOHEYHOCTH, JIOKAJIbHOCTH WJIM YHUBEPCAJIbHOCTH, MPEPHIBHOCTH MM HENPEPBIBHOCTH), «HO HE OyJIeT JJaHO OTBETa
Ha BOIPOC, KAKUMHU OOBEKTHBHO PEaJbHBIMH IapaMeTpaMu WM XapaKTePHUCTUKAMHU OTIMYAeTCs OBITHE COOBITHH
MPOIIIOTO OT OBITHS COOBITHI HACTOSIIETO (2 BO3MOXKHO, M OY/YIIEero)», WIN )K€ KaKUMHU «OOBEKTHBHO peabHBIMH
CBOMCTBaMH ONpeAessieTcs OTHOIIEHHE “A0-TI0CHe” WIN “paHbIle-TI03ke” U MPUHAMAIC)KHOCTh TeX WM UHBIX COOBI-
THiT K cepe, MM 0671aCTH «PaHbIIIEY, MK K cdepe, UM 06IacTh “roske”. .. »13,

[Tpn abcomoruzannu Gu3nvIecKoro BpeMeH! U MPEACTaBICHUHN, OyATO H3MepsieMOe OOIIETIPUHATEIMHA €1~
HHUIIAMHU (U3NIECKOE BpeMs M €CTh YHHBEPCAIBHOE «BPEMs BOOOIIEY, a (pH3UUecKast TeOprs, B KOTOPOIl BBISICHSIOT-
Csl B3aMMOCBSI3M (PU3MYECKOro mapamerpa “1” ¢ ApyruMu mapaMmerpaMu (HU3WIECKOH PeaTbHOCTH, U €CTh TEOPHS
BpeMeHn4, KaxeTcs BIIONTHE PE30HHBIM TPeOOBaTh OT (PH3HUECKO TEOPHH MPENbABICHNS 00BEKTHBHBIX KPHTEPH-
€B, OTIIMYAIOLINX MPOIIEAIINE COOBITUS OT COOBITHI HACTOSIIIEr0 BpEMEHH, U MOJIaraTh, YTO MOCKOJIBKY TaKHX KpH-
TEpUEB TeopeTHiecKast (PU3MKa NPETOCTABUTh HE MOXET, HE UCKIIIOYEHa BO3MOXKHOCTH TOTO, YTO HAa KaKMX-TO MH-
TepBaJlax MHPOBOTO IIPOCTPAHCTBEHHO-BPEMEHHOI'O KOHTHHYYMa IPOJIOJDKAIOT CYIIECTBOBATH IMPOIIEIINE COObI-
THSL.

[Ipobnema mpomreamero u Oyaymero BpeMeHu 0COOEHHO TIMATeIbHO oOcykaaercs (pu-

J'IOCO(I)aMI/I-BKBI/ICTCHI_[I/IaHI/ICTaMI/I. U »s10 BHOIIHE IMOHATHO, IMOCKOJIbKY OCHOBHOM OOBEKT MX HC-

10 O HEKOTOPHIX W3 CYIIECTBOBABIIMX B MCTOPWUH (PIIOCOQHHM W €CTECTBO3HAHWU MOMBITKAX IPEICTaBHUTH
BpeMs KaK peajbHO CYIISCTBYIOIIEE HapsIy C IMPOCTPAHCTBEHHBIMH M3MEPEHHSIMH YeTBEpTOe M3MepeHnue Mupo-
3maHus cM. B yHKTE || cTaten «Konyenyuu ounamuunozo u cmamuyunozo epemenu.

11 Ko3sbipeB H.A. N36pannsie Tpyael. - JI.: U3n. JITY, 1991.

12 Takyto TouKy 3peHus nocienosarenbHo passusaet, Hanpumep, A.K. I'yip (Cm.: 'y A.K. DnemenTs Teo-
pun Bpemenu. — Omck: U3n-so Hacnenue. [{nanor-Cubups, 2004).
13

Mouuanos FO.B. [Ipo6nema BpeMeHu B coBpeMeHHOM Hayke. - M.: Hayka, 1990, c. 8.

14 [Tomo6HBIX MPEACTABICHUIT MPUACPKUBAIOTCS MHOTHE (QHIOCO(BI U €CTECTBOMCIIBITATENH, CM., HAIIPHMED:
/Peiixenbax, 1962; Yepuun, 1987/.
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CJIEZIOBaHUSI — ITO OBITHE YeNIOBeKa, KOTOPOE HEBO3MOXHO 0€3 OCO3HaHMS YEIOBEKOM CBOETO
IPOIJIOTro U ImpeaBuAeHus oyayuero. Guinocopl-3K3UCTEHIUAINCTB BECbMa YOeIUTENBHO I10-
Ka3aJi HEeIOCTaTOYHOCTh JJISi OOBSCHEHUS MCUXUYECKON MaMATH TPAIUIMOHHBIX B3IJIA0B HA
BpPEMS U €r0 BOCIIPUATHE YEIIOBEKOM.

BocnpousBenenne ncCHXu4ecKoil mamMsIThiO YeJI0BeKa 00pa3oB MpolleIero BpeMeH! 1
3HAHUM O MPOLIEIIINX COOBITUSAX, OTHECEHHBIX K AKTYaJIbHO YK€ HE CYIIECTBYIOIIUM B OOBEK-
TUBHO-PEATBHON ACWCTBUTEILHOCTH MOMEHTAM BPEMEHH, OOYCIIOBIIEHO TE€M, YTO XPAHSAIIASACS B
JIOJITOBPEMEHHOM NaMATH YeloBeKa HH(pOpMaIHs O COOBITUSAX MPOLIEIIEro BpeMEHN UHICKCHU-
poBaHa B MH()OPMAITMOHHOM BPEMEHH T'OJIOBHOT'O MO3Ta B TOM BPEMEHHOH MOCIIE0BATEILHOCTH,
B KaKOW OHM peasibHO NMPOUCXOAWIN B HACTOSIIEM BpeMeHH. FIMEHHO B 3TOM HH(POPMALMOHHOM
BPEMEHHU OCYILECTBIIETCS «IPSIMOM KOHTAKT C IPOLIIBIM», O KOTOPOM roBopuT M. Mepino-
[TonTn!®. UnpopmanmoHHoe BpeMs, B KOTOPOM MHICKCHPOBaHA HH(OPMALUSA O COOBITHAX MPO-
LIEAIIEr0 BPEMEHH, IOJJHUMAETCS HA YPOBEHb CO3HAHMS B BHJIC HEOTPAHUYEHHO MPOTSKEHHOTO
B IIPOLLIOE CyOBEKTUBHOTO BpeMeHu .

B oTinuume ot npoieaiiero BpeMeH!, KOTOpoe KOrJa-To OblJI0 HACTOSIIIUM U OT KOTOPO-
IO OCTAIUCH CIEAbl B HACTOSIIEM BpeMeHH, Oyayluee BpeMsi €lle HE CYLIECTBOBAJIO U OT HETrO

15 CuM.: Mepao-Ilontun M. @enomenomnorus Bocupusatusa. — CI10: «FOBenTay, «Haykay, 1999, c. 523.

16 PaccmarpuBas npomieniiee BpeMst WM, TOYHEE, UMEBIINE MECTO B MPOLLIOM COCTOSIHUSL MaTE€pHaIbHOTO
MHpa, €r0 0OBEKTOB, IPOLECCOB U COOBITHH, CIeIyeT UMETh B BUAY NMPHUHIUIHAIBHYIO HETIONHOTY AOCTOBEPHON
HHPOPMALINH, KOTOpast OBICTPO HapacTaeT IO Mepe yAaJeHUs B Iponuroe. MOXHO BIIOJHE COTTIACHTHCS ¢ MeiieHoM,
CUYUTABILIUM, YTO BPEMEHHU XapaKTEPHO MIOCTEINIEHHO NOJHOCTHIO YHUUYTOXKATh BCE CIIEAbI UMEBLIMX MECTO B HACTOS-
IIeM BPEMEHH IPOILECCOB M COOBITHHA. DTO CBOMCTBO BPEMEHH OH CUMTAJ BO3MOXKHBIM Ha3BaTh TEMIOJCCHHHEH-
muei. OIHAKO 10 Mepe Pa3BHTHS MO3HABATENBHBIX CIIOCOOHOCTEH YeIOBeKa M HAKOIUICHHS UM 3HAHHUH O MPOILIOM
OTKPBIBAIOTCS] HOBBIE MCTOYHUKHK MH(POPMAIMHU O MPOILIOM, HOBBIE CIIOCOOBI IIO3HAHMUS TIPOLIJIOTO U YEJIOBEKY yAa-
€TCs 3aTJIAHYTh BCE Aajble B IMPOIUIOE KaK MaTEPHUANIbHOTO MUPA, TaK M caMoro YenoBeka M 4eI0oBeuecKoro oore-
CTBa.

B wacTtHOCTH, OrpOMHBIE MEPCIEKTUBBl B MO3HAHUM JaleKoro mpomioro 3emin, COTHEYHON CHCTEMBI,
Hamrei ['amakTuky v BceneHHONW KOCMOJOTHYECKHX MacliTaboB OTKPBUIMCH C BBIXOJIOM 4YelloBeka B KocMoc u ¢
MOSIBUBIIEHCS BO3MOXKHOCTBIO M3/1aJieKa B3MJITHYTh Ha IUIAHETY 3eMilsd U HaOIroaTh Aajekue o0beKThl BeeneHHoil,
HaXOJISICh 3a IpenenaMu atMocdeps! 3emin. Tak, HalpuMep, Ha IIOBEPXHOCTH 3EMITH BBISIBIUIICH TUTAHTCKUE, THa-
METPOM B COTHH KWJIOMETPOB, KpaTephl OT MaJAeHHUsS KPYIHBIX HEOSCHBIX Tell, MOYYHBIINE Ha3BaHUE acTpoOIeM,
T.€. «3BE3IHBIX pan» 3emun (0T astro - 3Besma u blem — pana), mo3BoJIsIFOLIKE TO-HOBOMY B3TJISSHYTh HA HCTOPHUIO
36MHOM NOBEPXHOCTH, KIMMATUYECKUE U3MEHEHUS Ha 3eMile, B YACTHOCTH, Ha IEPUOIUYECKUE OJIEIEHEHUS], PE3KUE
WM3MEHEHUsl paCTUTENILHOTO U KUBOTHOTO MUpPA U T.A. B coueTaHuu ¢ JOCTUKEHUSIMU T€OXPOHOJIOIHH, yCIIeXaMH B
W3YUYCHHSI TIPOIIECCOB TOPOOOPA30BAHNUS, C COBEPIIICHCTBOBAHUEM METO/OB MMAICOHTOJIOTHH U T.JI. PE3yJIbTaThl KOC-
MHYECKUX FCCIE0BAHMI 3eMIIM ITO3BOJIAIOT MIPEAMETHO M3y4aTh SBONIONNI0 3eMiIH Kak IiaHeTsl COTHEYHOH cHc-
TEMBI, 110 KpaifHe! Mepe, Ha MPOTSHKEHUH MOCIEAHNX TPEX ralakKTHIeCKuX JeT (cM. «J 00 zanakmuuecKkuii).

Uro xacaeTcss HCTOPHUHU YeJIOBEYECTBA, TO MPHUHINIHAIBHAS HETTOTHOTa HHPOPMAILIUHN O COOBITHAX HCTOPH-
YECKOT0 MPOILIOTO 110 MEpe MOTOIHEHHS apXEOJOTMIeCKUX JaHHBIX, 00Jee TIATeIFHOT0 H3yUeHHS MTUCHbMEHHBIX U
JIPYTHUX UCTOYHUKOB MH(DOPMAIINH B COUETAHUHN C Pa3BUTHEM CaMOT0 4eJIOBEYECTBa, C BO3PACTAHUEM €T0 3HAHUH 00
9BOJIFOLIMH PA3HBIX CTOPOH JKN3HH O0IIECTBA, & TAKXKE C N3MEHEHHEM MHTEPECOB YEIOBEYECTBA Ha Pa3HbIX CTYHEHSIX
€ro pa3BUTHS UCTOPHS BpeMsl OT BpEMEHH OoJiee WM MEHee paJiKajbHO IIepecMaTpuBaeTcs, BO3HUKAIOT HOBBIC
HMHTEPIPETANNN HCTOPHUYCCKUX COOBITHIA, HOBBIC MPOYTEHHS UCTOPUICCKUX TOKYMEHTOB M T.I. B pe3ymbTare BO3-
HUKAIOT W Pa3BHBAIOTCS Pa3HbIC TCOPHU HCTOPUICCKOTO Pa3BUTHS OOIIECTBA.

Takoe cocTosiHHE MCTOPUH YeJIOBEYECTBA BIIOJIHE 3aKOHOMEPHO M OO0YCIIOBICHO TE€M, YTO MCTOPHUYECKUE
COOBITHS HA MPOTSDKEHUH JITUTEIHHOTO BPEMEHH (PHKCHPOBAJIMCH HE BIOJIHE OCBEAOMIICHHBIMU JICTOMHCIIAMH, 110~
TIOJTHSBIIUMHE CBOU 3HAHUS 33 CUET MHEHHH «OYEBHIIIEBY, PACIIPOCTPAHEHHBIX CIIyXOB, JIETOIMUCHBIX 3aluCeil, BO3-
MOJKHO, €IIle MeHee 00pa30BAHHBIX MPEIIIECTBEHHUKOB. MHOTO HCKAKEHUH B JICTOIHMCAX BO3HUKAJIO MIPH TEPETH-
ChIBaHMM MX B PE3YyJIbTATE I'PAMMAaTUUYECKOI0 HECOBEPILEHCTBA SI3bIKAa U, B YACTHOCTHU, CUCTEM 3HAKOB IPENMHAHUS,
Hepaz0opUMBOCTH modepka. V, HakoHel, B JIETONMUCSIX HAXOIWIN OTPAaXCHHE JIMYHOCTHBIE OCOOCHHOCTH JICTOIHC-
[IeB: WX MOJUTHYECKas OPHEHTANNS, OIICHKa MMM CTEIICHH BaXHOCTH TE€X WJIHM MHBIX COOBITHH, TOHUMAaHHUE OMHCHI-
BaeMbIX MU COOBITHH U T.1. UTO KacaeTcs He CTOJb OTIAICHHOH, JOCTATOYHO XOPOIIO JOKYMEHTHPOBAHHON UCTO-
pHH, TO ¥ 3[ieCh HEAOCTATOK JOCTOBEPHON MH(OPMAIMU BEAET K PA3IMYHBIM HHTEPIPETALMIM HCTOPUYECKUX CO-
OBITHII 1 IPOIIECCOB, K Pa3HOH OLICHKE UX 3HAYMMOCTH U T.JI.

Tem He MeHee MCTOPUYECKHE 3HAHMS YEJIOBEUECTBA MOCTENEHHO IOMOJHSIOTCS Bce 0oJiee TOCTOBEPHOI
nHpopManued, pacKpbIBalOTCSI OOBEKTHBHBIC 3aKOHBI CTAHOBIICHUS! M Pa3BHUTHS YEJIOBEUECKOTO OOIIECTBa, a Cyle-
CTBYIOILIME HbIHE CpeACTBa (puKcanny coOBITHI NO3BOJISIIOT HA/IESTHCS, YTO YEJIOBEYECTBO OyIET UMETh IOCTATOYHO
a/ICKBAaTHOE TIOHMMaHHUE MMPOTEKAIOIINX B HACTOAIIEE BPEMsI ICTOPHUECKUX COOBITHI.
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HET HUKAKuX clieIoB. BO3MOXXHOCTh 1MO3HAHMS YEIOBEKOM OYAYIIEro BpeMEHH, KOTOpoe He CY-
HIECTBYET B OOBEKTHBHO-pEaIbHOW JCWCTBUTEIBHOCTH B BHJIE aKTyaJbHO CYLIECTBYIOIIETO
MHOXecTBa OyIylux cOOBITHH, 00YCIOBJIEHA TEM, UTO OJaronaps onepexaromeMy OTpaxeHUIO
MPOTEKAIOIINX B 0OBbEKTUBHO-PEATHLHON NEHCTBUTENbHOCTH MaTEPUAIBLHBIX MPOIIECCOB B MO3TY
4eJI0BEKa (M JKMBOTHBIX) Ha YPOBHE MICUXUKU MOJIEIUPYIOTCS MPEACTOSIINE COObITUS B (HOpMU-
pyercsi Mojellb BeposiTHOro Oynyimero. Ha ocHoBe MpOrHO3HOro MOJENMPOBAHHS OYyIyIIEro
IPOUCXOIUT 3a0JarOBpeMEHHOE MPEAIpOrpaMMUPOBAHUE MPEACTOSIIET0 MOBEACHUS M JAes-
TEIbHOCTH.

Wrak, npouiesniiee BpeMs «3arloIHEHO» yXKe MCUe3HYBUIMMHM, a Oynayiiee - eme He BO3-
HUKIIUMHU COCTOSIHUSIMU CYIIECTBYIOLIMX B HACTOSIIEM BPEMEHU MAaTepHAIbHBIX MPEIMETOB,
nporeccoB u ux cucrem. Ilpoienimiee v Oyayiiee BpeMs MPECTABISIOT cCOOON JBa BUA HEObI-
Tus (Xaiizerrep), HoO BMeCTe C TEM UX HEJb3s IPUPABHUBATH K a0COIIOTHOMY HUYTO.

OT yXe MCUe3HYBIIUX COCTOSHUI IMPEAMETOB U MPOIECCOB OCTAIOTCS B HACTOSAIIEM Bpe-
MEHHU CJIeJIbI U TIOCJE/ICTBUS, KOTOPHIE OKA3bIBAIOT BIMSHHUE HA MPOILIECCHI HACTOSIETO BPEMEHH,
a yepe3 HUX U Ha (GOPMHUPYEMbIE B HACTOSIIEM BPEMEHH MPOIECCHl U COOBITHS OYyAyIIero Bpe-
MeHu. Takum 00pa3oM, UMEBILIKE MECTO B IIPOIIIOM IPOIECCH U COOBITHS KaK Obl eIle Mpoao-
JKAIOT CYIIECTBOBATh B HACTOAIIEM BPeMEHHU. Takoe CylmeCTBOBAaHHE MOYKHO KBaTH(PHUIINPOBATH
KaK pa3HOBUHOCTh BUPTYAJBHOI0 ObITHSI 1 UMEHOBATh BUPTYAJIbHO-PealbHBIM ObITHEM.

Eme ne HacTynmuBIIE COOBITHS M COCTOSIHUS MaTepUAIBHBIX OOBEKTOB M TPOILIECCOB
dbopMUPYIOTCS B HACTOSIIEM BPEMEHU U IO MEpE TEUEHUs BPEMEHHU U3 BCETO MHOXECTBA I10-
TEHIIMAJIHHO BO3MOXKHBIX BBIACISIOTCS HamOoJjiee BEpPOSTHBIC, 3aKOHOMEPHO OOYyCIOBJICHHBIC
KOHKPETHO CJIOKUBIIEICS CUCTEMOH YCIOBUM, TPUYUH U ()aKTOPOB, U peaTn3yloTcs B OyayiieM
KaK SIBJICHUS HACTOSIIETr0 BpeMeHH. [103ToMy Tporiecchl  COOBITHS Oyayliero BpeMeHu o0a-
JTAtOT CBOETO POJA HOMEHUUATLHBIM ObIMUEM.

Ha ypoBHEe NICHXMKHM >KHBOTHBIX OIEpEKalolIee OTPKEHHUE MPEICTOSAIINX COOBITHIA OT-
penenseT Bce UX IMOBEJCHUE M KU3HEIeATeNbHOCTh. Y UellOBeKa BO3HUKAET Y)K€ OCO3HAHHOE
NpeIBUICHUE TPEICTOSIINX COOBITHI M (pOpMHpYETCsl HHPOPMAITMOHHBIMU CPEACTBAMH «IIPO-
TSOKEHHOE B Oyaylee» cyObeKTUBHOE BpeMsl, HA KOTOPOM MOJEIHPYETCsl TeueHHe 0ObEKTHBHO-
ro (pU3M4ecKoro BpeMeHH.

Takum 00pa3oM, BOCIPUHUMAEMOE U [TO3HABAEMOE YEJIOBEKOM BpEMs MPEACTaBIISET CO-
00lf 00BbEKTUBHO-CYOBEKTUBHBIN ()EHOMEH, COueTarolnil B cede CBOMCTBA aKTyaJIbHO CYIIECT-
BYIOILIETO OOBEKTHBHOTO HACTOALIETO BPEMEHM, BUPTYaJIbHO-PEAIbHOI0 OOBEKTHBHOIO MpO-
HIE/INIET0 M MOTEHIIMAIBHO CYIIECTBYIONMIET0 OOBEKTUBHOTO Oymyiiero Bpemenu. CymiecTByto-
11ee Jk€ BHE U HE3aBUCHMO OT CO3HAHMsI OObEKTUBHOE BPEMS — 3TO YMOIIOCTUTaeMbIil HOYMEH.

CeronHsi Ha ypoBHE (PHIIOCO()CKO-METOI0IOTUYECKON pa3pabOTKH MpoOIeMbl BPEMEHH,
UJIET MIPOIeCcC CTAaHOBJICHUS aJIeKBaTHOIO MOHUMAaHMS XapaKTepa CyIIECTBOBAHUS, MECTA U POJIH

MOJyCOB BPEMCHH B Pa3HbIX C(bepax JKU3HU U JeITEIbHOCTH JIF0eiil’.
Cwm.: «CYBBEKTUBHOE BPEMSl»; «KOHIEIILNN JUHAMWYHOI'O U CTATUYHOI'O BPEME-
HU; «KOHIETILNNU CYBCTAHIIMAJIBHOT'O U PEJIAALIMOHHOI'O BPEMEHI»; «ITAMSIThx».
HNabru3 A. XacanoB

MOMEHT v MTHOBEHMUE. - Tepmunbl «MOMEHT» U «MIHOBEHHE» OOBIMHO YIIOT-
peOIISFOTCS KaK CHHOHHMMBI, HO MMEIOTCSI OCHOBAHHSI CYUTATh WX O0O03HAYAIONIMMH TTPHHIIATIU-
IBHO pa3Hble MOHATHS.

MomeHT (71aT. momentum — ot MOVEre — ABUraTh) CCHCOPHO-MEPUEITUBHOIO BPEMEHH -
HEKOTOPBI HHTEPBAII JUIUTEIBHOCTH, KOTOPBIN BOCIPUHUMAETCS YETIOBEKOM BECH LIEJINKOM, TaK
YTO MPOMCXOASIINE Ha MPOTSHKEHUH 3TOr0 MHTEpBaja JUINTEILHOCTH Oojiee KPaTKOBPEMEHHBIC
CJICAYIOIINE APYT 32 IPYTOM COOBITHS BOCHPUHUMAIOTCA KaK CYLIECTBYIOLIHE OJTHOBPEMEHHO.

CymiecTBOBaHHE TaKMX MOMEHTOB BIIEPBBIE OBUIO M0Ka3aHO Buibrenmsmom Bynarom
(1832-1920) B skcrepuMeHTax ¢ MeTpoHOMOM. B. ByHIT mokasai, 4To 4eloBeK OJHOBPEMEHHO

17 CMm., wHampumep, pabory B.JI. Kaszapsa  «TeMmopaibHOCTP W ©CTCCTBEHHBIC  HAYKH»
[lwww.chronos.msu.ru/RREPORTS/kasaryan_temporalnost.htm
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BOCIIPHHUMAET HE OJMH, a 5-6 ynapoB METPOHOMA, IIPHUYEM €CIIH HCIBITYEMbI MBICIEHHO aK-
LEHTUPYET KKIbII TPETUH, YeTBEPTHIA MIIH MATHIN yaaphl, TO KOJIXYECTBO OJHOBPEMEHHO BOC-
IIPUHUMAEMBIX yapoOB pe3Ko Bo3pacTaeT u gocturaer 16-40. Putmuzanus nocieaoBareiabHOIO
psila yZapoB METPOHOMa OblIa NMPH 3TOM YHCTO HPOU3BOJIHOHM, MOCKOJIBKY METPOHOMBI IS
HKCIIEPUMEHTOB MOJIOUPATTUCH TaKHe, YTOOBI CHjla YIAapOB Y HUX 110 BO3MOXKHOCTH COXPaHSIIACh
MaKCHUMaJIbHO oCTOssHHOM!8 /Bynar, 1912, ¢. 10-12/.

[Tpu nepexojie OT CEHCOPHO-NIEPLENTUBHOTO K PENPE3CHTATUBHOMY U Jlajiee K KOTHUTHB-
HOMY BPEMEHH TOHITHE «MOMEHT» OOpPETAeT CMBICI TaKUX LEIOCTHBIX HHTEPBAJIOB JUTUTEIBHO-
CTH, Ha MPOTSHKEHUU KOTOPBIX MOTYT MPOUCXOIUTh KOHKPETHBIE, BO3MOXHO, BECbMa MPOI0JIKH-
TENBHBIC COOBITHSA, ONPEACIAIONINE TATFHEHITYIO SBOJIOIHMIO PACCMAaTPUBAEMON MaTepuabHON
cucremsl. Tak, HarIpuUMep, B UCTOPUH YEIIOBEUYECTBA B KAUECTBE UCTOPUIECKHX MOMEHTOB MOTYT
BBIJICTISITHCS. NIEPUOABI COOBITHH, OKa3aBIIMX CYIIECTBEHHOE BIHMSIHHE Ha XOJ HCTOPHYECKOTO
pa3BUTHS KaK OT/ACIBHBIX HAPOJIOB M CTPaH, TAK M BCETO YEIOBEYECTBA B IIETIOM.

MoOMEHT 0OBEKTHBHOTO BPEMEHU — MHTEPBAI JIUTEIBHOCTH, Ha MPOTSHKEHUH KOTOPOTO
COBEpIIAETCS HEKOTOPOE LIEIOCTHOE COOBITHE.

MrHoBeHHe — TIpPEIeNbHO Malblii MHTEPBAJI JIMTEILHOCTH, HA MPOTSDKEHUH KOTOPOTO
HEo0XouMasi COBOKYITHOCTB IIPOLECCOB Ooiiee (PyHIaMEHTAIHHOTO HEPapXHUECKOTO YPOBHS
MaTepUuaIbHOTO MUpPa MHTETPUPYETCS U MPOSBIISETCS KaK JIEMEHTapHBIN aKT IPOIEccoB Ooiee
BBICOKOT'O HEPAPXHUYECKOTO YPOBHs1Y.

[TonsiTHE «MTHOBEHME)» M3HAYAJIBHO CBS3aHO C MUTAHHEM, T. €. KPaTKOBPEMEHHBIM 3a-
KpPBIBAaHUEM TIJ1a3, KOTOPOE CaMUM 4YEJIOBEKOM IEepEeKHBACTCS Kak HE 00ianaromiee JIMTEIbHO-
ctbto. OTHaKO MpUpoJIa CyObEKTUBHBIX MTHOBEHHI U MTHOBEHHI 0OBEKTUBHOTO BPEMEHH UICH-
tu4Ha. CyOBEKTHBHBIE MTHOBEHHUS - 9TO MHTEPBAIbBI JJTUTEILHOCTH, HAa MPOTSHKEHUN KOTOPBIX
CIIOYKHBIE MH(OPMALMOHHBIE TPOIIECCHl MO3Ta UHTETPUPYIOTCS B 3JIEMEHTAPHBIE aKThl ICHXHYe-

CKHMX pEaKIMi 4elI0BeKa.
Unbrmns A. XacaHoB

18 Cremyet, 0OJHaKO, OTMETHTh, uTOo B. ByHAT MHTEpIpeTHpPOBaNT M3y4CHHBIE UM HMHTEPBAJIBI [IUTEIEHOCTH
HE KaK CBOICTBa CyOBEKTHBHOTO BPEMEHH, a KaK €eMKOCTh YEJIOBEYECKOT'O CO3HAHUSI.

19 Cm.: <MHOI'OYPOBHEBOCTDH BPEMEHI».



