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BE3BPEMEHHOE PAHHEMW®OJIOTMYECKOE MUPOBOCIPUATUE.
- B ucropun BO3HMKHOBEHUS U Pa3BUTHS YEJIOBEYECKOI'O pa3yMa M OCHOBHBIX €r0 KaTeropui
BaXHOE MECTO 3aHHUMAET MepHoj] MU(OIOrHIecKOro MbIlUIeHUS. Ha mpoTsyKeHU JIUTEIbHOTO
BpeMEeHH MHU(]OIOTHYeCKOe MHUPOBO33PEHUE OBLIO €IMHCTBEHHBIM CIIOCOOOM OOBSICHEHUS U TI0-
HUMaHUSl OKpYXKarollel NEeHCTBUTEIBHOCTH JAPEBHUM 4YelIOBEKOM W Muduueckue odpasbl Ais
HEro MPEACTaBIUIN He MOATHYECKHe (PaHTa3uu M aJUIETOPHH, a CaMy peallbHYIO0 JIeHCTBHUTENb-
HOCTb. YKa3bIBasi Ha 3T0 00cToATenbCTBO, A.D. JloceB nmucan: "HyxHO ObITh 70 MOCIEIHEH CcTe-
neHH OJM30pPYKUM B HayKe, JJaKe MPOCTO CIICIBIM, YTOOBI HE 3aMETUTh, YTO MU} eCTh (U1 MH-
(boIOrnYecKoro Co3HaHMsI, KOHEYHO) HaWBHICIIASA 1O CBOEH KOHKPETHOCTH, MAaKCUMalIbHO HH-
TEHCUBHAs U B BEJIMYalIIel Mepe HapsKEHHAsl pealibHOCTh. DTO HE BBIIYMKA, HO Hauboiee sap-
Kas u camas noOnIUHHAs 0eUCmeumenbHoCmy. ITO - COBEPULEHHO HeOOX00UMAas Kame20pusi Mblc-
JIU U JICU3HU, TAJIEKAsl OT BCSIKOM CIIy9allHOCTH | Tipou3Bosia’l. BrioiHe ecTeCTBEHHO, YTO B paM-
Kax MH(OJIOTUYECKOT0 MUPOBO33PEHHUS B IMOLMOHAILHO HACBIIIEHHON (hopMe ObUIM OCO3HAHBI
Takue aTpuOYTHBHBIE CBOWMCTBA JIEHCTBUTEIBHOCTH, KaK IMPUYMHHO-CJIEICTBEHHBIE CBSI3U, IPO-
CTPaHCTBEHHBIE U BPEMEHHbBIE OTHOIIICHUS.

Bumumo, He sBisSeTCS NpeyBEMYEHUEM YTBEPXKACHUE, YTO (PHIOCOPCKOE OCMBICICHHE
MHUpa, a 3aTEM M €CTECTBEHHOHAyYHOE I[MO3HAHUE BBIIUIA U3 MHU(OIOTMYECKOTO MBIIUICHUS U
mMupoBocnpusatus. Eciu ke yuecTb, 4TO MUPOBO33peHHE BOOOIIIE, a MU(OIOrHIecKoe B 0COOEH-
HOCTH, BECbMa KOHCEPBATUBHO M XUBYUYE, TO MOKHO MPEAIOIOKUTE, YTO B [IpeBHei 'perun n
HpeBuem Pume Mugonoruueckoe MpIIIJIEHHE HE HCYE3NI0 ¢ BO3HUKHOBEHHEM (uiocopuu u
AJIEMEHTOB HAayYHOTO TMO3HAHMS, A €Il€ HA MPOTSHKEHUH MHOTMX BEKOB COCYILIECTBOBAJIO C JIOTH-
YECKUM MBIIIEHHEM M €CTECTBEHHOHAaYUYHbIM OCO3HaHMEM Muposaanus. [Ipu stom Mudonoru-
4EeCKO€ MUPOBOCIIPUATHE CYILIECTBOBAJIO HE TOJIBKO B CO3HAHMM MPOCTHIX JIIOAEH, HO U B CO3HA-
HUU MHOTHX, 0COO€HHO PaHHHX, APEeBHErpeYecKux (Huitocodon, y KOTOPhIX MHUPUUIECKUE 00pa3bl
HE BCeTJa BBIMOJIHUIN JIUIIb XYA0KECTBEHHbIE (DYHKIIUU U ABIISUIMCH AJUIETOPUSIMU U HHOCKa3a-
HusMU. bonee Toro, gake Takve MOHATHUS, KaK «3EMIIS», «BOJIa», «BO3JyX» U «OTOHb), NOHH-
MaeMble B KaueCTBE 3JIEMEHTOB MHpa, y APeBHUX (MIOCO(OB elle HaroJHeHbl MHUpomornye-
CKHUM «IyXOM» U UMEIOT MU(osornueckuil «apomar». Tak, «Bona» y Paneca — 3T0 HE XUMUYe-
CKO€ COEeMHEHHE U Jaxe He MaTepuanbHas cyocranius matepuanuctoB XVII-XVIII Bekos, a
HeKasl «pa3yMHas», 00)KECTBEHHasI CYIIHOCThZ, a «oroHb» ['epaxnuTa u [lapmeHnuma — 310 He
IPOCTO MaTepHUaIbHBIN CyOCTpaT, OJJHOMOPSAKOBBIM ¢ TpeMs JpyruMH HayalaMH MUPO3JaHUs, a
HEKOTOpasi TBOpYECKasi CTUXHSI.

ITosToMy n7st TOrO, 4TOOBI BBISIBUTH MOJUIMHHBIE UCTOKU IPEJICTaBICHUH JIpeBHErpeye-
ckux (unocodoB 0 BpeMEHU, HEOOXOIMMO, BO-TIEPBBIX, MOHITh MPUYNHBI BOSHUKHOBEHUSI U CO-
nepkaHne MH(OIOrHYECKHX BPEMEHHBIX MPEJCTaBICHUH U, BO-BTOPBIX, HCCIENOBATh MYTH U
MEXaHU3MBbl MX (QHUIOCO(CKOrO MEPEOCMBICIIEHUs W BKIIOYEHHUS B CTPYKTYpY (uiocodckoro
MBILIEHHUS] 1 MUpOBOCTIpUATHA. [Ipr 3TOM criegyeT yuuThIBaTh, 4TO MPOJOKUTENEHOCTD CyIIle-
CTBOBaHMS MU(OIOTMYECKOT0 MHUPOBO33PEHHSI BO MHOTO Pa3 MPEBBIIAET U3BECTHYIO UCTOPHUIO
UBWIN3ALUH, KOTOpasi HacuuThIBaeT nopsaka 10-15 Teic. netr. Ha mpoTsbkeHUH 3TOro nepuoja
OHO XOTSl M MEJIYIEHHO, HO Pa3BUBAJIOCH U MpETepIieso BecbMa CyIIeCTBeHHbIe n3MeHeHus. [1o-
3TOMY B JOMIEJIINX JO HAC JPEBHETPEUECKUX M APEBHEPUMCKUX MH(]PaX UMEIOTCS 3JIEMEHTHI,
OTHOCSIIIMECS K Pa3HbIM 3TarnaM (OPMUPOBAHUS U Pa3BUTHUS MUDOIOTUYECKOTO MBIIUICHUS U

1 JloceB A.®. JIuanextuka muda// JoceB A.®. dwmrocodus. Mudonorus. Kynsrypa. — M.: [loauruzaar,
1991, c. 24.
2 CM.: ®parMeHnThl paHHHX rpedeckux ¢puiaocodon. Yacts |. OT 3MuUecKux TECOKOCMOTOHHN 10 BO3HUK-

HOBeHUs aromucTuky / U3n. monrorosun A.B. Jlebenes. — M.: Hayka, 1989, c. 114.



MHUPOBO33peHusi. COOTBETCTBEHHO Pa3BUBAINCH U MU(OIOTHMUECKHE MPEICTABICHUS O BPEMEHU
Y BPEMEHHOM OBITHH YE€JIOBEKAa U OKPY>KAIOLIEro ero MHpa.

PexoHCcTpyKIIMsl paHHEMHU(OIOTHUECKUX MPEICTABICHUN YeIOBEYECTBA O BPEMEHH CBSI-
3aHa ¢ OOJIBIIUMH TPYJHOCTAMH. VX HCTOKM yXOAST B AaJ€KUE AOMCTOPUYECKHE BPEMEHA U OT-
HOCSTCS K IIEPUOJy CTAaHOBJICHUS YEJIOBEKAa M YEJIOBEYECKOI0 OOIIECTBA, T.€. K MEPUOLY OT/E-
JICHUS MTOJIY>)KMBOTHOTO IIPEJIKa YEJIOBEKA OT )KMBOTHOI'O MHpa U IEPEX0/a Ha KAYECTBEHHO HO-
BBIi, UEJIOBEUECKUN YPOBEHb Pa3BUTHSA. Y HAC HET TAKUX MCTOYHHUKOB MH(OpPMAIUU, KOTOPHIS
HO3BOJIMJIM Obl HENOCPEACTBEHHO BOCCO3/aTh MUPOBO33PEHUE HAIUX NPEAKOB U UX IPEICTaB-
JIEHUE O BPEMEHHBIX CBOMCTBAX OKPYKAIOLICH NEUCTBUTEIBHOCTU. TeM HE MEHEe UMEIOTCS OIl-
pellelIeHHble OCHOBAHHUS NIpeAronararb, 4YT0 paHHEMU(OIOTHYECKOe MPEAICTaBIECHUE JIOACH o
mupe O0bi10 6e3BpeMeHHBbIM. [To00HOe MpennoIoKeHne OCHOBAaHO Ha CIEIYIOIIUX COOOpaxe-
HUSIX.

Mugosornueckoe MUPOBO33pEHHUE - 3TO MEPBOE YEIOBEUYECKOE MUPOBO33PEHUE, BbIpac-
Taroliee BMecTe ¢ (hopMUpOBaHMEM CO3HAHMS U, BIOJIHE €CTECTBEHHO, HECyllee Ha cebe oTie-
YaTKH HEKOTOPBIX HambOoJiee BaXKHBIX OCOOCHHOCTEH BOCHPHUATHS MHUpA KUBOTHBIMH. B 3Toii
CBSI3U BaXXHOM OCOOEHHOCTBIO MICUXUKH JKUBOTHBIX U, B TOM YMCJE, BBICIIMX MJICKONUTAIOIIUX,
BKJTIOYAs U YeJIOBEKOOOPa3HBIX 00€3bsH, MPEICTABIACTCS CBOCOOPa3HbIN "mpe3eHTaTn3M" BOC-
IPUATHS UMM PEaJbHOW NEHCTBUTEIBHOCTH. Kak OTMEUaroT MHOTME MCCIEAO0BATENH, U KU-
BOTHBIX CYIIECTBYET TOJbKO JAHHBIN B HACTOSALIMII MOMEHT YyBCTBEHHO BOCIIPUHUMAEMBIH 00b-
eKTUBHBIN MHp. [103TOMY MOXKHO IPENONI0KUTh, UTO B IIporecce (OpMUPOBAHUS YEIOBEUECKO-
0 CO3HAHUS W CTAHOBJICHUS YEJIOBEUECKOT0 OOIIECTBA BPEMEHHBIE CBOWCTBA peaTbHOM JEHCT-
BUTEJILHOCTH OBUIM OCO3HAHbI YEJIOBEKOM JJAJIEKO HE Cpa3y U Ha MPOTSHKEHUM JOCTATOYHO JJIU-
TEJILHOTO BPEMEHU eMy Obul mpucyn] "mpe3eHtatu3m'. J[eHCTBUTEIBHO, UMEIOTCS MHOTOYHC-
JICHHBIE apTYMEHTHI B I10JIb3Y TOTO, YTO HA PAHHUX ATAIlaX CTAHOBJICHUS YEJIOBEUECKOTO CO3HA-
HUSl TEePBOOBITHBIA YEIOBEK BEJ OCO3HAHHBIM 00pa3 KU3HU JMIIb B Y3KUX paMKax HeMo-
CPE/ICTBEHHO TEKYLIETO HACTOSIIEro BpeMeHH?. [IepBOOBITHOE MBIIIUICHHE «... JIUIIB TOCIE JA0J-
roro pa3BUTHUsl BbIpabOTaANO MPECTABIEHUE O MPOIUIOM U OYAYIIEM Kak O KaTeropusix, OTJInd-
HBIX OT Hacrosmero. Ha paHHuX cragusx nepBoOBITHOrO oOmiecTBa mpodieMa JUIUTEIbHOCTH
BpPEMEHH, BUIMMO, BOOOIIIE HE OCO3HaBajIach 4enoBeKkoM. Jlaxe Ha Oojee MO3HUX CTaausIX, Ha-
OroJaBIIMXCs STHOrpadamMu, 10 YETKOTO PA3IUYMsI MEXKAY COOBITHSMHU MPOLLIOr0, HACTOSIIETO
1 OyIyIllero Kak MocjeA0BaTeIbHO Pa3BEPTHIBAIOLIETOCS MCTOPUUYECKOrO Ipolecca ObUIOo elle
OYEHB JIATIEKO»™.

O ToM, YTO Ha paHHHUX dTanax CTAaHOBJICHUS YEIOBEYECTBA OCO3HAHUE NIEPBOOBITHHIM Ue-
JIOBEKOM MPOILIEANIEro U OyAyIlero BpeMeHH, a ClieIoBaTeNIbHO U BOOOIIe BPEMEHHOCTHU OBITHS,
noTpedoBajIo JOCTATOYHO BBICOKOTO YPOBHS Pa3BUTHsI CO3HAHUS, CBUJIETEILCTBYIOT U HEKOTO-
pble Apyrue AaHHble. Tak, HanpuMep, U3yYeHHE SI3bIKOB MEPBOOBITHBIX IJIEMEH MPHUBENIO UCCIIe-
JoBaresieil K BBIBOJY O TOM, YTO ()OPMUPOBAHHE U Pa3BUTHE IPEACTaBICHHUI YeloBeUYecTBa O
BpPEMEHH IIIJIO 3HAYUTEIHHO MeAJIeHHee, YeM (popMUpOBaHHUE MPEACTaBIECHUI O MPOCTPAHCTBE,

3 «Ha Pa3JIMIHOM YPOBHE YMCTBEHHOI'O PA3BUTHUSA, - ITUIIET A. CHI/IpKI/IH, - YCJIOBEK XMBET B BECbMaA pasjiny-

HOM JMarna3oHe BpeMeHH. [l )KMBOTHOTO, a TaKkKe sl pedeHKa PaHHEro BO3pacta BpeMsl CYIIECTBOBAHUS TPE/I-
METa ellle He BBIXOJUT 3a MPeJIelibl BPEMEHU BOCTIPHUSTHSI JAHHOTO mpeaMeTa. JKu3Hb epBOOBITHOTO YeIoBeKa ObLia
OrpaHUYeHa JIOBOJILHO Y3KUM KPYrOM MPAKTUYECKUX WHTEPECOB, U JUANA30H BPEMEHH, Ha KOTOPbIil MPOCTUPAIUCH
€ro TMOMBICJIBI, [IEJI U JeHCTBUS, ObLT CPABHUTELHO HEOOBIINM, KOHIIEHTPHPYSICh M0 MPEUMYIIECTBY HAa PEabHO
0Cs3a€MOM HACTOSIIEM, OJIIDKAIeM IpouuioM U eile 6oiee Gnuskom Oyaymiem» / Cimpkud A. TIpoucxoxaeHue
cosHanus. - M.,1960, c. 415/.

4 Kak orMeuaer u3BecTHbIN 3THOrpad b. ManmuHOBCKUI, MeTaHE3UHIIBI HE HMEIOT TOTO, «4TO MOXKHO OBLIO
OBl Ha3BaTh MPEJICTABICHUEM O Pa3BUTHUU MHpA U OOINECTBA, T.C. OHU HE OTJISABIBAIOTCS HA3al, OHU HE BHIAT Bepe-
HUILBI [10CJIEI0BATEIbHBIX U3MEHEHUH, POUCXOASIINX B MPUPOJIE U YEIOBEUYECTBE, KaK 9TO UMEET MECTO y Hac...
Jis Ty3eMIeB 3eMIIsS M 4eJI0BEYECTBO OCTAKOTCS BCErJa OIMHAKOBBIMHU M BEUHO FOHbIMEH» (/Malinowsky, 1922, p.
300-301 /mur. mo: Becryxkes-Jlana U.B. Pa3Burue npencrasienuii o Oynymem: nepsble maru. (IIpesentarusm
nepBoObITHOrO MbIuteHus ) // CoBeTckas atHorpadus, 1968, 5, ¢. 123/.



OpUYeM caMoe TIO3JIHEe MPOUCXOKICHUE UMEET MpeACcTaBicHue 0 Oyaymiem Bpemenu®. Mcce-
JIOBaTeNlb KJIAMATCKOrO S3bIKa, OJHOTO U3 MPEJICTABUTENIEd MHOTOYMCIECHHON S3BIKOBOM CEMbU
Cesepnoii Amepuku, A. ['3T4eT nuca, 4To B 3TOM fA3BIKE, «... KAK U BO MHOTHX JIPYTUX SI3bIKaX,
UMEIOTCSl TOJBKO JBe (OpMBI A1 0003HAUCHUS BpeMeHH: oAHa (opma s 0003HAYEHUS CO-
BEPILIEHHOTO JICWCTBUS MU COCTOSIHUS U APYyTasi T HECOBEPIIEHHOTO... DTU JBE (DOPMBI, IMOSIB-
JSOIIMECS B IJIArojlax Wik y HEKOTOPBIX CYHIECTBUTEIBHBIX, UMEJIM NIEPBOHAYAIBHO JIOKATHUB-
HBII XapakTep, XOTs OHU TEIeph 03HAYAIOT JIMIIb PACCTOSIHUE BO BpeMeHu»®. YkasbiBas Ha mpe-
o0JjasaHre B KJIAMaTCKOM SI3bIKE MPOCTPAHCTBEHHOI'O 3JIEMEHTa, OOHAPYKUBAIOLIETroCs U B Ma-
JIeKHBIX OKOHYaHUsX, JI. JIeBu-bproas orMeudaer, 4To 3Ta 0COOEHHOCTH «... BBICTYIIAET TEM sIpye,
YeM JTAJIbIIE MBI YIITyOssieMcst B MIPOIIIOE KJIAMAaTCKOTo si3blkay’. M, HakoHelr, 0000mias pe3yib-
TaThl UCCIICIOBAHUN SI3BIKOB OTCTaBLIMX B CBOEM pa3BUTUHU HaponHocted, JI. JleBu-bprons nu-
HIET, YTO «IIOYTH BCE MEPBOOBITHBIE SI3BIKM HACTOJIBKO € O€THBI CPEe/ICTBAMU JJIsi BHIPAKEHUS
BPEMCHHBIX OTHOIICHUH, HACKOJIBKO OHU OOTraThl B BBIPAKECHUU MPOCTPAHCTBEHHBIX OTHOIIIC-
HUI»S.

K ananoru4nsiM BBIBOJIAaM MIPUXOJIAT U UCCIAEAOBATEIIN UCTOPUU COBPEMEHHBIX PAa3BUTHIX
a3bikoB. Tak, Hanpumep, npod. JLII. SxkyOunckuii, paccmMarpuBas UCTOPHUIO IPEJIOTOB U COIO-
30B, NMUILIET: «B pyCCKOM SI3BIKE HET... HU OJJHOI'O BPEMEHHOI'O IMPEIora, KOTOPbIA MO0 CBOEMY
MIPOUCXOXKICHUIO HE OB ObI MPOCTPAHCTBEHHBIM (IIPOCTPAHCTBEHHBIE 3HAUCHUS OOBIYHO COXpa-
HSIOTCSl HApaBHE C BPEMEHHBIMH); ... M 3TO 3aKOH JIJIS1 BCEX A3BIKOB, 3HAIOIINX MPEJIOTH WIH MO-
cienoru»®. AHaJIN3 CIOBAPHOTO COCTaBa APEBHHUX MAaMITHUKOB KYJIBTYPhI, TakuX, kKak "Mnuama"
u "Opucces", Takke yKa3blBaeT HA cl1ab0€ pa3BUTHE CPEJCTB BBIPAKEHHUS BPEMEHHU, TOT/Ia Kak
MPOCTPAHCTBEHHBIE ()OPMBI M OTHOILICHUS MEPEIAl0TCA BEChbMa pa3HOOOpa3HO U OoJiee pa3BUTHI-
MU cpencTBamull,

UccnenoBanus ¢hopMUpPOBaHUS U PA3BUTUSA CO3HAHUS y JIeTel MOKA3bIBAIOT, YTO MPO-
CTPaHCTBEHHBIC MTPEJICTABICHUS Y HUX (DOPMHUPYIOTCS 3HAUUTEIHHO PAaHbIIE, 4eM BpeMeHHbIe!H.

Nmeromuecs: GakThl SIBISIFOTCS JOCTaTOYHBIM OCHOBAaHUEM TSI TIPEIOJIOKEHHSI, YTO B
nepuoj; paHHEMHU(POIOTUYECKOTO MUPOBO33PEHMSI YEJIOBEK €lle He 00Jiajjan MpeacTaBICHUEM O
BPEMEHU U MHP BOCIPHHUMAJICS UM CTaTUYHbIMIZ, CBsI3b BPEMEH U JICATEIILHOCTh, YCTPEMIICH-
Has K JJOCTHXKCHHIO 0oJiee UM MEHEE OTJIaJICHHBIX BO BPEMEHH I1eJIeil, 00eCreYnBaIuch TAKUMU

5 «Mudonoruueckoe Bpems, - umeT A.M. SIkoBneBa, - COBCEM HE TO, UTO BPEMsI B PAIIMOHAIBHOM MBIIIIJIE-

HHUH, B YaCTHOCTH, M3-3a OTCYTCTBHS OyIyIiero (HEKOTOphIE NMPHUMHUTUBHBIC S3BIKH 00X0IATCs 6e3 OyayIiero Bpe-
MEHH, cocIaraTeJIbHbIMH HaKJIIOHCHHUSIMH, B IPEBHUX S3BIKaX Oy[yliee BpeMs - MO3THEr0 MPOUCXOXAeHHs. Takum
00pazoM, Bpemsl, UMEIOIIee B COBPEMEHHOM MBIIIUICHHH TPH M3MEPEHHMs: TIPONIIoe, HacTosmiee 1 Oyaymee, B Mude
MMeeT TOJIBKO TepBhle 1Ba» / SIkoBaeBa A.M. Mudonornieckue KOpHH (OIBKIOPHOTO MBIIUIEHUS: TPOCTPAHCTBO,
BpeMH cymectBoBanue // BectH. MI'Y. Cep. 7. ®unocodusi. 1981 Ne 6, c. 64/.

[{ur. no: Jleeu-Bproas JI. IlepBoObiTHOE MBIienue. - M., 1935, c. 101-102.
7 Tam xe, c. 101.
8 JleBu-bproas JI. Lur. cou., c. 300.
9 Axyounckuii JLIL. Uctopus apeBHepycckoro sa3bika. - M.: Yunenrus, 1953, c. 255.
10 JloceB A.®@. Anrtuunas ¢punocodus ucropuu. - M.: Hayka, 1977. - 207 c. Frankel H. Wege und Formen

frizhgriechischen Dankens. 2 Aufl. Miinchen, 1960

1 Ecnu yxe K KOHIly MepBOTO roja >KU3HH PEOCHOK MOXKET «...NPUOIM3NUTEIBHO ONPENEINTh NMPOCTPAHCT-

BEHHBIE IPU3HAKH BEIIEH - UX MOJIOXKECHNE, pACCTOSIHAE, (OPMY M BETMUUHY - M IPABMIFHO IPUHOPOBUTHCS K HUM»

/Ctepu B. Ilcuxomnorust panHero aercTsa. - [lerporpam, 1922, ¢. 65/, To naxe B IMIECTh JIET AETH «HE BIOJIHE SICHO

pa36I/IpaIOTC$I B 3Ha4YeHHsAX cJoB "MuHyTa", "vac", "Henens", "mecsay"» / Brosaep K. JlyxoBHoe pa3BuTHe peGeHKa. -
, 1924, c. 173/. «Cnosa "ceroans", "3aBTpa", "qupa U T.J. TIOSBIISIFOTCSL B PeUr peOEHKa K TPEM ToJiaM, OJTHAKO

XOTSI OHM U BBIPAXKAIOT BPEMsi, HO IIPUMEHSIOTCS 110 MPENMYILECTBY OecropsiiouHo: "Buepa' myraercs ¢ "3aBtpa’,

"3aBtpa" ¢ "ceroaus" u T.m.» /Cimpkun A. [Ipoucxoxaenue cosnaunus. - M.,1960, c. 336/.
12
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K anamormunsiM wuIesM NpPUXOASIT MHOTHME wucciepoBatenu. Tak, A. TypcyHOB mHMIIET, YTO
«...paHHEUCTOPHYECKOMY CO3HAHUIO, 110 CYLIECTBY, ObIJIO CBOMCTBEHHO CTATH Y € C K O € MUPOIIOHUMAaHUE, KO-
TOPOMY YYXKJO NpPEJCTaBJICHHE O HAIpPaBJICHUU BpeMeHH. <...> Jlaxe Ha ypoBHE (QHIOCOPCKOro CaMOCO3HAHUS
YeJIOBEeK HE Cpasy IpHILIET K Hjee HAaNpaBIEHHOTO ¥ HEOOpaTMMOIO BPEMEHH; €Ile J0JT0 TOHATHIO BPEMEHH CYXK-
JICHO OBUIO acCOLIMMUPOBATHCS C TMPEPHIBHOCTHIO U MOBTOPSIEMOCTBIO, LIUKINYHOCTBIO U BEYHBIM BO3BpAILlCHHEM) /
TypcynoB A. HampaBneHue BpeMeHH: HOBBIE acleKThl cTapoil npobiiemsl //Borpockl ¢punocoduu, 1975, 3, c. 62/.
(Pa3psinka aBTopa).



ABTOMATHYECKH CpabaThIBaBUIMMHU MEXaHW3MaMH, KaK HMHCTHHKTBHI, NMPHUBBIYKH, MOJpa’kaHHE,
NICUXHUYECKasl 3apa3uTeNIbHOCTh, MOJAYMHEHHE JHUAEepaM M TpyIIe, YCIOBHbIE U Oe3yCIOBHBIE
pedeKkcel, TpagulMu U puTyanbHble AeHCTBHS. OTCYTCTBHE MPEICTABICHUA O MPOIIEIIIeM H
OyayleM BpeMEHH U BMECTE C TeM OCO3HAHHOCTb HEMOCPEACTBEHHO TEKYIIEH B HACTOALIUIN
MOMEHT >KU3HECATEILHOCTH (IIpaBia, OYeHb YacTO 0€3 0CO3HAHMS UCTUHHBIX €€ IIeJieil) Belu K
(dbopMUPOBAaHUIO BeCbMa CIIENU(PUUECKOro O€3BPEMEHHOTO BOCHIPUATHS JEHCTBUTENLHOCTH, MPU
KOTOPOM BC€, 4TO OBUIO B MPOILIOM M COXPAaHHJIOCH B AMSTHU JIIOACH, HE YXOIUT B MPOILIOE, a
OCO3HAETCSl CYUIECTBYIOIMM BMECTE CO BCEM TEM, UYTO aKTyaJIbHO CYIIECTBYET B TEKYLIEM Ha-
CTOSILEM BPEMEHHU, HO TOJIBKO 110 KAKMM-TO IPUYMHAM CTAaHOBUTCS JIOCTYIIHBIM /ISl BOCTIPUSATHUS
JIUIIb MPU HEKOTOPBIX OCOOBIX 00CTOSATENLCTBAX (HAPUMED, BO CHE MU B COCTOSIHUM PUTYallb-
HOTo 3KcTa3za). TOYHO Tak ke OKuAaeMble COOBITUS BOCIPUHUMAIOTCS HE KaK MPUXOJAIINE OT-
Kyzaa-To "u3 Oyayuiero", a Kak CyIIeCTBYIOUIME TYT K€, HO TOJIbKO AOCTYIIHbIE /JIsi HEMOCPEICT-
BEHHOT'0 BOCIIPUATHS HE JJISl BCEX, a JIUIIb JIJIS IIIaMaHOB IIPU TOCTUKEHUU UMH OCOOBIX COCTOSI-
Hull. bosiee TOro, mpu 3TOM HEJb3sI TOBOPUTH 00 OCO3HAHUH JIFOJIBMU PEAIbHOM JAeHCTBUTENBHO-
CTH KaK CYHIECTBYIOIIEH B HACTOAIIEM BPEMEHH, MO0 MpPHU OTCYTCTBUU IMPEICTABICHUN O TPO-
[UIOM M OyayiieM BooOIIe HeT uaeu BpeMeHu. [103ToMy cTaTHdHOCTh BOCIIPUATHS MHpa MEepPBO-
OBITHBIM YEJIOBEKOM - 3TO HE BOCHPUSITHE MUpPA B CTATUYHOM BPEMEHH, a CTATUYHOCTH OE3Bpe-
MEHHOTO OBITHS, TPU KOTOPOM HHUYTO, TIO CYTH JIeJIa, HE BOSHUKAET U HE UCUE3aET, a BCE CYLIECT-
BYET aKTyaJbHO, TOJIbKO HE BCE JIOCTYHNHO BoCHpHATHIO. COrjacHO Mojg00HOMY MHPOBOCIpPHUS-
THIO, B PEAlIbHOM JEHCTBUTEIbHOCTU OJHOMOMEHTHO, BMECTE C >KMBYILIMMH JIFOJIBMH IMPOAOJI-
JKaIOT CYIIECTBOBATh HE TOJBKO YMEpUIME, COXPAHAIOLIMECS B IAMATH COPOAWYHM, yIIEAIIUE B
MPOILIOE COOBITHS, HO U BCE MMEBIIUE MECTO B MPOLLIOM COCTOSIHHMSI CAMHX KUBYIIMX HBIHE
monei. [Ipudyem pasHOBpEMEHHBIE COCTOSHUS OJHUX M TE€X XKe JII0JIEH U pa3HOBPEMEHHBIE COObI-
TUSl B CO3HAHUM MEpBOOBITHOTO YeJIOBEKa HE YHOPsI0YEHbl HUKAKMMH BPEMEHHBIMHM OTHOIIIE-
HusMu. [ToaTomy o "MudonornueckomM BpeMeHu'" Ha paHHEM 3Tarle CTAaHOBJIEHUS YEJIOBEUECKOI0
o0111ecTBa MOYKHO TOBOPUTH JIMILb YUCTO YCIOBHO. Ha 3TOM 3Tane CTaHOBIEHUS YeJIOBEYECKOTO

CO3HAaHUA HET €IC U MPEACTABIICHUA O BCUHOCTH.

®parmenT moHorpaduu: XacanoB M.A.: Bpems: nmpupojsia, paBHOMEpHOCTh, u3Mepenue. — M.: Ilporpecc-
Tpamgunus, 2001, ctp. 33-36, 38-42.
Habrus A. XacaHos

BEPICOH A. O BPEMEHMW. - Beprcon (Bergson) Anpu (1859-1941) — dpaniys-
CKUi puiiocod, mpeacTaBUTENb UHTYUTUBHU3MA U priiocopuu kU3HU. beprcon sSBiIseTcs: OHUM
U3 NepBbIX (UI0CO(OB, MBITABIINXCS UHTETPUPOBATH B €IMHOM (PUIOCO(YCKOM YUEHUU OO0BEK-
TUBHUCTCKOE U CYOBEKTUBHCTCKOE MUpoBoctipusaTie. OH numier: «Martepust 111 Hac — 3TO COBO-
KYIHOCTb “00pazoB”. ITox “oOpa3oM” jxe Mbl TOHMMAEM OIPENIEICHHbIN BU CYLIETro, KOTOPHIH
€CTh HEe4TO OOJbIliee, YEM TO, YTO HJIEATNCT Ha3bIBAET NMPEACTABIEHUEM, HO MEHbIIE, YEM TO,
YTO PEAIUCT HA3bIBAET BELIbIO, - BUJ| CYILETO, PACIIONIOKEHHOTO HA MOJIIYTH MEXAY “BEUIbI0” U
“npencrarienneM»13, B MapkcucTckoi Gprtocour 3T0 HHTEPIIPETHPOBAIOCH KaK CTPEMIICHHE
HaTH NPOMEXYTOUHBIN IyTh MEXKy MaTepHAIU3MOM U CYObEKTUBHBIM UI€ATH3MOM.

CymectBoBaBumii Ha pyOexe XIX-XX BB. ypoBeHb 3HaHMI O CO3HAHMU YEJIOBEKA, €ro
MaTepuaibHBIX OCHOBAX M MEXaHM3Max He I03BoJWI beprcoHy a0 KoHIIa OCO3HaTh, C OJHOM
CTOPOHBI, UICTUHHOCTb TOJIOXKEHHUSI O TOM, YTO BCE HEMOCPEICTBEHHO BOCIPHHHUMAEeMOE JAaHO
4eJIOBEKY B BHJE €ro YyBCTBEHHBIX 00pa30oB, a C JPYroi, - JOCTOBEPHOCTh TPAAULMOHHOTO
MIPEJICTaBJICHUS, COTJIACHO KOTOPOMY UE€JIOBEKY B €r0 BOCIIPUSATUH JAaHbI CAMH BOCIIPpUHUMAEMbIe
IpeIMeThl MaTEPUAIBLHOTO MUpA.

CnuThle BOEIMHO YYBCTBEHHBIM 00pa3 M OTPAKAIOIIMICSA B 3TOM 00pase mpeamMeT maTe-
puaibHOrO MUpa A. beprcon meiTaeTcsl pa3BeCTH, «IIOMELIas» UX B KAUYECTBEHHO pa3HbIE M-
TEJIBHOCTH.

13 Beprcon A. OmbIT 0 HEMOCPEICTBEHHBIX JJTaHHBIX CO3HaHMs. Marepus u namsthb // beprcon A. CoGpanne
counnenuii. Tom 1. — M.: «MockoBckuii kiryo», 1992, c. 160.



B BocmpusTHH uenoBeka, cuMTaeT beprcoH, BaXKHYIO POJb HIPAaeT MaMATh, KOTOpAas
yIEp>KUBAET MPOILIOE U CBSA3BIBACT €ro C TEKYIIUM HAcTOSAUIMM. B uTore BO3HUKAeT MCTUHHAS,
[EJIMKOM JaHHAs YeJIOBEKY M HEMOCPEACTBEHHO MM TEpeKUBaeMasi UTUTEILHOCTh €ro ObITHS,
KOTOpasi He pacTsATruBaeTcs JIMHEHHO, a MHTETPUPYET B ceOe Bce MEePEKUThIE MOMEHTBI MPOLLIO-
ro ¥ [0 MEpe TCUEHHUS BPEMEHHU BKJIIOYACT B ce0sl BCC HOBBIC M HOBBIC «yXOJSIIUE B MPOIILIOEH
MOMEHTHI BPEMEHH, B PE3YJIbTaTe YeT0 HEMPEPHIBHO KAUECTBEHHO U3MEHSIETCS U yCIIOKHSIETCS.

CoepiieHHO WHAYe, coryiacHO beprcony, 0OCTOUT JET0 C [UTMTEILHOCTBIO OBITHS MaTe-
pHAILHOTO MUpa. 37eChb, CUUTACT OH, (DAKTHUECKH HET HUKAKOW NJIUTENbHOCTHU, HOO BHEIIHHIA
MaTepUabHBII MUP CYIIECTBYET TOJIBKO B HEMOCPEJACTBEHHO TEKYIIEM MOMEHTE HACTOSIIETO
BPEMEHH, KOTOPBIH, «yXOs B MPOILIOE», IPOCTO UCUE3aET U MEePecTaeT cyuecTBoBaTh. He cy-
HIECTBYIOT BO BHEIITHEM MHpE, coriiacHo beprcony, u MoMeHTHI Oyaymiero Bpemernn. [loatomy,
HEIIPaBOMEPHO pacCMaTpUBATh BPeMs KaK HEKOTOPYIO MMEIOIIYI0 MECTO BO BHEIIHEM MUPE OJ-
HOPOJHYIO CYIIHOCTb. CBOMCTBOM OJHOPOAHOCTU 00JIaIae€T TOJIBKO MPOCTPAHCTBO, B KOTOPOM
pacroiararTcs BCe OJHOBPEMEHHO CYIIECTBYIOIIME B KaXKIbI TEKYIIHMI MOMEHT HACTOSIIETO
BpPEMCHH «00pa3bl». YXOMISIINE Ke B TMPOIUIOE WU, IPYTUM CIIOBAMU, MCUE3AIONIHNE MOMEHTBI
BPEMEHH COXPAHSIOTCS TOJIBKO B AYIIE YEeIOBEKa, HO 37IeCh OHU HE PACTATHBAIOTCS B OJHOPOJ-
HYIO POCTPAHCTBEHHYIO JIMHUIO, & KaK Obl B3aUMOIIPOHHUKAIOT JPYT B Ipyra U 00pa3yroT UCTHUH-
HYI0 JUIMTEIbHOCTh, MPEACTABISAIONIYI0 COOONH MHTEHCHUBHBIA JIEMEHT YEIOBEYECKOW AYIIH, B
KOTOPOM BCE€ M3MEHSIOIINECS BO BPEMEHHU MEPEKUBAHUS CYIICCTBYIOT HE PSIOM APYT C IPYroM
HA MaHEp MPEAMETOB, HaXOMASIIUXCS B OJHOPOIHOM MIPOCTPAHCTBE, a HACIIAWBAIOTCA APYT Ha
JIpyra ¥ B3aUMONPOHUKAIOT. [103TOMY MCTHHHYIO IJIMTEIBHOCTh, COTJIACHO beprcony, HEBO3-
MOJKHO TpeBpallaTh B OJHOPOJHYIO MOCIEI0BATEILHOCTDh MEPEKUBAHUN U U3MEPATh. TONBKO
Oylarojapsi TOMy, 4YTO B JAYIIE Y€JIOBEKa OJHOBPEMEHHO C MCYUE3AIOIIMMHU JAPYT 3a APYroM MO-
MEHTaMH CYIIECTBOBAHHS BHEIIHETO MHpPa BO3HHUKAIOT MEPEKUBAHUS U OTHU TMEPEKUBAHUS HE
MCYE3a0T, YEIOBEKY YAAETCsl COXPAaHUTh MOMEHTHI CYIIECTBOBAHHS BHEITHETO MUPA, BBHITIHYTh
UX B OJHOPOJIHYIO TOCJEI0BATENILHOCTh M MPUAATh UM BHJ OJHOPOJHOTO MPOCTPAHCTBA — JIH-
HUU. OCYIIECTBUTH TaKylO OTNEPAIMIO TOMOTAET CO3HAHUIO YeJIOBEKa JIBMIKEHHWE MaTepuu, Oia-
rojapst KOTOPOMY BO3HHKAIOT U TYT ke HUCUE3aI0T (KyXOJAT B MPOILIOE») OTAEIbHbIE COCTOSHUS
JBIDKYIINXCS O0BEKTOB MaTepuaibHOro Mupa. «Co3HaHUE COXpaHsAeT UX Oiiaromapsi TOMy, 4TO
9TH Pa3HbIE€ COCTOSHUS BHEIIHETO MHUpa MOPOXKIAIOT COCTOSHUS CO3HAHMS, KOTOpbIE B3aHMO-
MIPOHMKAIOT, HE3AMETHO OPTaHU3YIOTCS B I1€JI0€ U BCJIEACTBUE CAMOTO ATOTO OOBEAMHEHUS CBSI-
3BIBAIOT MPOILIOE C HacTOAMM» 4. OHAKO CO3HAHUE «BHEMOJAaraeT ux APyr APyry, u0o, BCIO-
MHUHas 3aTeM 00 MX KOPEHHOM Pa3uduu (Beb KKI0€ U3 STUX COCTOSHHUIM BO3HUKAET B MOMEHT
MCYE3HOBEHHUS MPEKHET0), OHO MPEJCTaBiIsieT uX B (hopMe pa3AenbHOM MHOKECTBEHHOCTH. A B
pe3ynbTaTe OHO BBICTPAWBAET MX B MMPOCTPAHCTBE B PAJl, B KOTOPOM Ka)XJI0€ M3 HUX CYIIECTBYET
otaenbHO. [IpocTpaHcTBO, UCTIONB3yeEMOE JUIsl 3TOH 1IeJId, KaK pa3 U €CTh TO, UTO Mbl Ha3bIBaeM
OJIHOPOJHBIM BPEeMEHEM» 12,

Takum oOpazom, monaraet beprcon, IIUTENsHOCTh 00peTaeT (opMy OJHOPOIHON Cpebl
U «BpeMsI TIPOCTIMPYETCS B TPOCTPAHCTBO TJIABHBIM 00pa30oM 4epe3 MOoCpeICTBO ABMKeHus. Ho u
IpU OTCYTCTBHM ABM)XCHHS BCSKOE MOBTOPEHHE BIIOJHE OMPECICHHOTO BHEIIHETO SBIICHUS
BHYIIATO OBl HAIIEMy CO3HAHHIO TOT K€ Crocol mpeacTaBieHus»16, Bo3HuKaromiee mpu 3Tom
MPEACTABICHUE O Pa3BEPHYTOM B MPOCTPAHCTBE BpeMEHH beprcoH ompenenser Kak CUMBOJIMYE-
CKHi1 00pa3 CyIIecTBYIONIEH TOIBKO B AyIE YeJIOBEKa peaJbHOMN JTUTEIHHOCTH.

Urak, beprcon paznuyaer nse ¢opMbl mnutenbHOCTH. «llog oqHOPOMHON ATUTENBHO-
CTBIO, - TIUIIET beprcoH, - 3THM 3KCTCHCHBHBIM CHMBOJIOM HWCTHHHOW JTUTEIBHOCTH, BHHMA-
TEbHBIN ICUXOJOTUYECKUI aHaIN3 OOHAPYKUBACT IITUTEILHOCTD, PA3HOPOIHBIC SJIEMEHTHI KO-
TOPOW B3aWMOITPOHMKAIOT; IOl YUCIOBOM MHOKECTBEHHOCTBHI) COCTOSIHUM CO3HAHMS — KayecT-
BEHHYIO MHOXKECTBEHHOCTS ...»17 /1. 1, c. 105/. Dtu nBe ¢popmsl ymmrenbHocT beprcon pasznu-

14 Tawm xe, c. 102.

15 Tam xe.

16 Tam xe, ¢. 103-104.
7 Tawm xe, c. 105.



4acT KaK JIUTCIBbHOCTb-KOJINMYCCTBO U AJIMTCIbHOCTH-Ka4C€CTBO. HpI/I 9TOM JJIMTCIIbHOCTh-
KOJINYCCTBO, COIJIaCHO BepFCOHy, BOBCE€ Ja>X€ HC AJIMTCIBbHOCTD, 100 COCTOMT U3 IIocjaea0Ba-

TEIBbHOCTHU (MHO)KCCTBa) 663IIHI/ITGJIBHBIX MOMCHTOB, COXpPaHCHHBIX B CO3HAHWU YCJIOBCKA.
Cwm.: «'HOCEOJIOI'MYECKMUE ITO3UITMN»; «MOJYCbl BPEMEH».
Jlut. Beprcon A. OmbIT 0 HEMOCPEICTBCHHBIX JAHHBIX cO3HaHMs. Matepus u namsTh // Beprcon A. Co6-
panue counHenuit. Tom 1. — M.: «MockoBckuii kiry6», 1992. — 336 c.
Beprcon A. JInuTenbHOCTh U OAHOBpeMeHHOCTh.- M.: Jlo6pocset, KV, 2006. — 160 c.
Habrus A. XacaHos

BECKOHEYHOCTb BPEMEHMW- B rpagunuonnoii mocranoske npobieMa 6ecko-
HEYHOCTU BPEMEHHU OTOXKJECTBIISIACH C MPOOJIEMOM BEUHOCTH OBITHS MaT€pHaIbHOI'O MHUPA, B
IIPEIII0JIOKEHUH, YTO BPEMsI €IMHO M €IMHCTBEHHO JUISl BCErO MAaTEpUAIbHOIO MHpa M €CIU
CIPaBEAIMBO MaTEPHATUCTHUECKOE TIOJI0KEHUE O HECOTBOPEHHOCTH U BEUHOCTH MMpPA, TO BpeMs
OeckoHeuyHo, a ecnu Mup cotBopeH (borom, Beictimm Pazymom, AGcoiitoToM U T.J.), TO OH HE
BEYEH M BpeMs He OECKOHEUHO.

Ceronns npo0aemMy 0€CKOHEYHOCTH BPEMEHHM CJIEYET CTaBUTh M PellaTh MPUHLIMITUATb-
HO 1o-HOBOMY. IIpexie Bcero He 11 KaX10ro TUIla BpEMEHH IpaBOMEpHa NOCTaHOBKA BOIPOCa
0 ero OeckoHEYHOCTH. Tak, OHMONOTHYECKOe BpEeMs >KMBOTO OpraHu3Ma sIBHO KoHeuHo. [lo-
BUJMMOMY, KOHEYHO U 3BOJIIOLIMOHHOE BPEMs JIOOBIX PAa3BUBAIOIIMXCS CHUCTEM, XOTS KOHEY-
HOCTB 9BOJIFOLIMOHHOTO BPEMEHHU HE 0053aTENIbHO 03HAYaeT KOHEYHOCTh CYHIECTBOBAHUS CaMHUX
Pa3BUBAIOIINXCS CUCTEM, MTOCKOJIbKY CHHIYJISIPHOE 3aBEPILLICHHE BOJIIOLMOHHOIO BPEMEHH MO-
KT 03HAYaTh KaUECTBEHHOE M3MEHEHHUE CUCTEMbI U Hauajao HOBOTO BUTKA €€ Pa3BUTHUS, HO YK€
B HOBOM Kau€CTBE U B HOBOM 3BOJIIOLIUOHHOM BPEMEHHU.

Uro kacaercs BOIpoca 0 KOHEUHOCTH WM OECKOHEUYHOCTH (PU3MUYECKOTO BPEMEHM MaTe-
PHAIBHOTO MUPA, TO HEOOXOUMO YUUTBIBATh, YTO, BO-TIEPBBIX, (PU3NUECKOE BPEMs SBIISETCS HE
BCEOOILIMM BPEMEHEM MHUPO3/aHHUs B LIEJOM, a JIMIIb TOH €ro 4yacTH, KOTopas MOJAJaeTcs MaTe-
MaTHYECKOMY MOJETUPOBAHUIO B COBPEMEHHOI KOCMOJIOTUH, U, BO-BTOPBIX, (PU3NUYECKUE Bpe-
MEHa pa3HbIX MEPAPXUUECKUX YPOBHEH MaTepuaibHOro MUpa pa3iuuHbl. PU3NYeCKue BpeMeHa
pa3HbIX HEPAPXUUYECKUX YPOBHEH OECKOHEYHBI B TOM OTHOILIEHHUHM, YTO MEPEXO0JIbl U3 MUKPOMUPA
B MAaKpOMHUp M U3 MAaKpOMHUpPAa B MEramMHp IMpEACTaBISIOT COOOM IMpeneibHbIe MepeXobl Yyepes
IIPOCTPAHCTBEHHBIE U BPEMEHHBIE TPAHMIIBI CMEKHBIX HEPAPXUUECKUX YPOBHEW, CONPOBOXKAAC-
MbI€ Kaue€CTBEHHBIMH HW3MEHEHMSIMH NPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTUK OOBEKTHB-
HO-pealbHON JeHCTBUTENBHOCTH. JTO OOYCIOBIMBAET HEBO3MOXHOCTh MEPEXoja C OJHOTO
YPOBHSI Ha JIpYrod IMJaBHbIM M3MEHEHUEM KOJIMYECTBEHHBIX 3HAYEHUI NPOCTPAHCTBEHHBIX U
BPEMEHHBIX NapaMeTpoB. [IpocToe KOJINYECTBEHHOE PAacIIMPEHHE BPEMEHHBIX U MPOCTPAHCT-
BEHHBIX XapaKTEPUCTHK BENET JIMIIb K «IypHOH OCCKOHEYHOCTHU»E BpeMEeHM M MPOCTpaHCTBA
HCXOJHOIO YPOBHS.

[ToaTomy ecnu BpeMeHa MHKpPO-, MAKpO- U Meramupa ONpeAeuTh KaKk MHOXKECTBA yIIO-
PSIOUEHHBIX OTHOIIEHHEM «paHble (II03Ke), YeM» MIHOBEHUI ObITHS 0OBEKTOB, MPOIECCOB U
COOBITHI ITHX MEPAPXUUYECKHX YPOBHEW, TO MOXHO YTBEPXKJaTh, YTO OECKOHEYHOCTH BPEMEH
MHUKpPO-, MAaKpO- 1 METaMupa COOTHOCATCS KaK KapAWHAJIBHBIE YNCIIa MHOXKECTB Pa3HOM MOIIHO-

CTHU.
Cm.: «BEUHOCTb», «MHOI'OYPOBHEBOCTb BPEMEHW»; «3BOJJIIOIIMOHHOE BPEM:SI»;,
«BOJIOTMYECKOE BPEMA»; «DU3NUYECKOE BPEM SI».
HNabrn3 A. Xacanos

BUOJNIOTMYECKUE YACDI- kone6arenbubie (LUKIMYECKHE) MPOLECCHI KUBBIX
OPraHU3MOB, KOTOPBIE UMEIOT MEPHUOMBI, C ONPEAEICHHON CTENEHBI0 TOYHOCTH U MOCTOSHCTBA
KpaTHble (B TOM 4ucie, ¢ Ko3()(HUIMEHTaMU KPATHOCT MEHBINMMH, Y€M €IMHMIA) IIEPUOIAM
CYTOUYHBIX, MECSYHBIX, CE30HHBIX M JPYTMX PUTMUYECKMX M3MEHEHHUM YCIOBUH KU3HH, TAK WU
VHAu€e CBA3aHHBIX C BPALIAaTEIbHBIMU IBUKECHUSIMH 3EMJIH.

18 JlypHasi 0eCKOHEYHOCTh — TerelieBCKas XapaKTePUCTHKA HEOTPAHHMYCHHOTO YBEIHUYCHUS KAYECTBEHHO
OJJHOPOJHOH CYIHOCTH.



O cy1iecTBOBaHUU B JKUBBIX OpraHU3MaxX MOJOOHBIX PUTMHUYECKUX MPOIECCOB OBLIO M3-
BECTHO ellle B ITyOoKoil ApeBHOCTH. Ha mpoTsKeHnn MHOTHX BEKOB IIeJ MPOIECC MOCTENEeHHO-
r'0 HAKOTUICHHUs (PaKTOB, KOTOPBIA cTal 0COOCHHO MHTEHCUBHBIM B IEpBOil moioBuHE XX croe-
tus. [Tocie BeIxoaa B cBeT 06o0maroieii padotsl bronnuura /Biinning, 1958/ u cocrosBieiics B
1960 r. mepBoii MexayHapoaHoil KoH(pepeHIHH M0 mpobsieMaM "OHOJOTHYECKUX YacOB”
/Biological Clocks, 1961/ 0bu10 0cO3HaHO, YTO OINpE/e/ICHHAs YaCcTh KOIeOaTeabHbIX (IIUKIIHYC-
CKHX) MPOLIECCOB OMOJIOTUYECKUX CHUCTEM BBIMOJHSAET POJIb CBOCOOPA3HBIX YACOB, OTCIEKH-
BAIOIIUX TEUYCHUE (PUINYSCKOTO BPEMEHHW U TIOMOTAIOIIUX JKHUBBIM OpPraHU3MaM IPHUCIIO-

cabJIMBaAThCS K U3MEHEHUSM OKPYKAIOIIUX YCIOBUH.
Jur.: Biological Clocks/ Cold Spring Harbor Symposia on Quantitative Biology. Volume XXV. New
York, 1961 (IlepeBox Ha pycckuii sa351k: Buosorndyeckue yacol. - M.: Mup, 1964).
Biinning E. Die physiologische Uhr.- Berlin, Springer, 1958.
Unbrus A. XacaHos

BUOJIOTMYECKOE BPEMSA — pasnoMepHas JIMTenbHOCTH KIIAcCa COPABHOMED-
HBIX OMOJIOTMYECKUX MPOLIECCOB KHUBOI'O OPraHU3Ma.

MBICITB O TOM, YTO MPHUPOJIA KUBBIX OPTaHU3MOB O00YCIIOBIICHA MPEXK/E BCETO criennudu-
KOI1 BpEMEHHO OpraHn3aluy MPOTEKAIOLIMX B HUX MIPOLECCOB, OblJIa BBICKA3aHa €Ile B Cepe/Iu-
He XIX Beka Kapnom Dpucrom dhon bapom?d.

HexoTtopsle uccinenoBareny NbITaauch BBECTU B HAyYHBIH 00MXO/] OHATHS «OHOI0rHye-
ckoe BpeMs» (Bepnaackuit B.1.), «pusnonorunueckoe Bpems» (Jlekont aro Hyiin), «opranuue-
ckoe Bpems» (bakman I'.). OgHako HemocTaToyHast pa3pabOTaHHOCTh (PUIOCO(CKOTO YUEHHUs O
BPEMEHHU HE IO3BOJIMJIA OMPEICIIUTh BBOAUMBIC TOHSATHS TaKUM 00pa3oM, YTOOBI MMH MOKHO
ObUIO MOJIB30BATHCS MPHU IKCIIEPUMEHTAIBHBIX U TEOPETUYECKUX UCCIIEI0BaHUAX OJOOHO TOMY,
KaK B (DM3HKE UCTIONB3YETCS MMOHATHE «BPEMS».

Bbmike Bcero x aeKBaTHOMY MOHUMAaHHIO OMOJIOTHYECKOTO BPEMEHH TOOILTH UCCIIEIO0-
BaTeNU, KOTOpble OOHAPY)KUJIM, YTO €CJIM B KaueCTBE CAMOTOXKJIECTBEHHOM €JUHMIIbI JUTUTENb-
HOCTH UCTIOJIB30BaTh MEPUOJIBI KAKUX-THOO TOBTOPSIONIMXCS TIPOIIECCOB )KUBOTO OPTaHU3Ma, TO
MOYKHO BBISIBUTH CHeU(pUUYECKHE 3aKOHOMEPHOCTH €T0 Pa3BUTHSL.

Oco0eHHO 3HAauYMTEIbHBIE PE3yJIbTAaThl HA TAKOM ITYTH HUCCleNOBaHUM mosyueHbsl T.A.
Jetnap20, koropas B 1960 r coBmecTHO ¢ 6paToM — pusukom A A. JletnagoM — BBICTYIMIIA C
NPEUIO’KEHUEM HCIIONB30BATh NMPH W3YYCHHH SMOPHOHAIBHOTO DPAa3BUTHS MOWKHIOTEPMHBIX
KUBOTHBIX B KaueCTBE EIUHHIIBI M3MEPEHHs] BPEMEHU IMTEIBHOCTh OJHOIO MHUTOTHYECKOTO
IIMKJIA IEPUOJIa CHHXPOHHBIX JIeJIeHnil Apo0ieHns, 0003HAYEHHYIO UMH 7, W TOJIyYHUBIIYIO 10

unuimatuee A.A. Helidax HaumeHoBanue «demaagh»?t. T.A. Jletnad paspaborana METOAUKY
XPOHOMETPUPOBAHUS Pa3BUTHUS SKUBBIX OPIaHU3MOB B €IMHUIAX OMOJIOTMYECKOTO BPEMEHU T, U

HCIIOJIb30BaJIa €€ NIpHU U3YyYCHHUU MHOT'UX BUJI0B HOﬁKHHOTCpMHLIX JKHUBOTHBIX?22,

19 Bap (Baer) Kapa Dpucr ¢on (1792-1876) — ecrecTBOMCHIBITATEH, OCHOBATENH SMOPHOIOrHH. OKOHUIIT
Hepnrckmii yH-T (1814). C 1817 1. padoran B Keraurcbeprckom yH-Te. Akagemuk IlerepOyprekoit AH (1828, mo-
4eTHBIH WwieH ¢ 1862). YuaCTHHK HECKONBKUX Treorpaduiecknux >kcnequnuid. OauH u3 ocHoBareneit Pycckoro reo-
rpadudeckoro obmiectBa 1 Pycckoro SHTOMOJIOTHYECKOTo 00mIecTBa.

20 Jernad TarbsaHa AnToHOBHA (1912-2006) — BHITatOIIMIACS pOCCUiiCKHA aMOpuoor, 1.6.H, npod. C 1967
mo 1987 r BosrmaBmsta JlabopaTopuio SKcHepuMeHTadbHOI 3MOpuonorun MHcTHTyTa OMOnormm passutusa AH
CCCP. T.A. lerna¢ BHEecTa BayKHBIN BKJIAJ B pa3BUTHE YMOPHOIOTHN OCETPOBEBIX PbIO, aMpHuOMiA 1 APYTUX HU3IINX
KUBOTHBIX. [0oJTydeHHbIE €10 U €€ COTPYIHUKAMH Pe3yIbTaThl CHUCKAIN MEXyHAPOHOE MPHU3HAHHME.

21 Cwm.: lernad T.A., Jdernad A.A. O Ge3pazMepHBIX XapaKTEPUCTUKAX MPOJODKUTEIBHOCTH Pa3BUTHUS B
am6Opuosorun.// JAH CCCP, 1960, 1. 134, Ne 1, c¢. 199-202; Heiidax A.A. CpaBHUTEIBHOC paIUAIlIMOHHOE HC-
cieioBanue Mop(oreHeTH4ecKo (QYHKIMM siiep B pa3BUTHM KUBOTHBIX.// XK. oOmi. 6moin., 1961, 1. 22, Ne 1, ctp.

54,
22 CoryacHO 3TOW METOAMKE, AJISI TOrO, YTOOBI JUIMTENBHOCTH PA3HBIX 3TAlloB SMOPHOHAIBHOTO PA3BHUTHA,

H3MepsieMbIC Ha MPAKTHKE B MHHYTAX, MEPEBECTH B “meTiaadbl’, MPpeIBAPUTEIBHO T KaKI0TO BHIA MCCISTYSMBIX
KUBOTHBIX BO BCEM JIMANla30HE ONTHUMAIBHBIX TEMIEPATYpP ONPENEIAIOTCS (B MUHYTaX) BEMYUHBI T, M CTPOATCA

rpa(uKu 3aBUCUMOCTH T , OT TeMmImepaTypsl. HemocpeacTBeHHO XpOHOMETPUPYs pa3sBUTUE SMOPHOHOB B MHHYTaX,



OpHako 10 MOCIENHEr0 BPEMEHU OCTABAJICS OTKPBITBIM BOIIPOC O IPAaBOMEPHOCTH KBa-
auuUKalnuy MOAOOHBIX €UHUI JJIUTEIBHOCTH KaK €UHHI] 0COOOT0 THIa BPEMEHH, MOCKOJIbKY,
Oyayud AJUTENBHOCTSAMHU NEPUOAOB LUKINYECKUX IPOLIECCOB JKMBBIX OPraHU3MOB, OHU IOJ-
BEP)KEHBI CITy4allHbIM KOJIOaHUSIM, TOTJIa KaK Ha MPOTSHKEHUU BCEH MCTOPUH Pa3BUTHS MOHATHUS
BPEMEHU PABHOMEPHOCHb PACCMATPUBAETCS KaK OJJHO U3 BaKHEHIIMX CBOMCTB BPEMEHHU.

AHanu3 MOHATUS U KPUTEPUEB PAaBHOMEPHOCTU yOEAUTENBHO IMOKa3all, YTO paBHOMEp-
HOCTb €CTh COOTHOCHUTEJILHOE CBOMCTBO CPaBHHMBAEMBIX MEXAY CO0O0W MaTepUalbHBIX MPOIEC-
COB M YTO B NPHUHLHUIIE BO3MOXKHO CYIIECTBOBAHWE HEOTPAHUYEHHOT'O MHOYKECTBA YAOBJIETBO-
PSIOIINX KPUTEPUSAM PaBHOMEPHOCTH Ki1accoB copaBHOMepHbIX mporeccoB (KCIT), kaxaplit u3
KOTOPBIX B COOTBETCTBYIOIIEH 00JACTH MaTepUalbHON AEMCTBUTEIHLHOCTH 00Ja/laeT CBOWMCTBA-
MU PaBHOMEPHOCTH M MPUTOJEH JJIs BBEACHUS €IUHUL] JJIUTEIBHOCTH U IMPAKTUUYECKOIO U3Me-
penust Bpemenu23. [Ipu 3Tom BbisicHuIoCh, 4to KCII MOTYT CyIecTBOBaTh B TaKHX IEIOCTHBIX
BBICOKOMHTEIPUPOBAHHBIX MAaTEPHAJIbHBIX CHCTEMaX, B KOTOPBIX MaTepUalIbHbIE MPOLECCHl Ha-
CTOJILKO TECHO B3aMMOCBS3aHbI U COMPSIKEHBI, UTO BEAYT ceOs KaK eUHBINA MOTOK, CHHXPOHHO U
IPONOPLUOHAIBHO YCKOPSSICh U 3aMEIUISSICh O[] BO3ACHCTBUEM pa3jMuYHBIX M, B TOM 4YHCIIE,
CIIy4aifiHBIM 00pa30M M3MEHSAIOIMUXCS (aKkTopoB. VIMEHHO Takoro poja CHUCTEMaMU SIBISIOTCS
KHUBBIC OpraHu3mMbl. O HaJMYUU B )KUBBIX OpTaHU3MaxX KJIAaCCOB COPABHOMEPHBIX OMOJIOTHYECKUX
MIPOLIECCOB CBUAETEILCTBYIOT HccneaoBanus T.A. [letnad u ee xomner. OHM YCTaHOBUIIH, UTO C
M3MEHEHHUEM TEMIIEpaTypbl Cpebl JUIMTENbHOCTH Pa3IMYHBIX 3TAallOB SMOPHOHAIBHOTO pa3BU-
THS TOMKUJIOTEPMHBIX UBOTHBIX MU3MEHSIOTCS MPONOPLMOHAIBHO U YTO 3Ta 3aKOHOMEPHOCTh
uMeeT (QyHIaMEeHTAIbHBIA XapaKTep, OXBAaThIBasl MPOLIECCHl BCEX CTPYKTYPHBIX YPOBHEH OpraHu-
3anuu 3MmOpuona. Kak ormeuaer T.A. [etnad, «... ¢ U3MEHEHUEM TeMIIepaTypbl MPOMOPILHO-
HaJIbHO U3MEHSETCS! JUINTENbHOCTh MPOLIECCOB, UMEIOLIUX CaMyI0 Pa3HYI0 IPUPOAY U OCYIIECT-
BJISIFOIIMXCS HA Pa3HBIX YPOBHSAX OpraHU3allMyd OpraHu3Ma: BHYTPUKIETOUHOM (MOJEKYISIPHOM
U YIbTPacTPyKTYPHOM), KJIIETOUHOM (TIpU JI€JI€HUH KJIETOK U UX auddepeHunpoBKe), Ha YpOBHE
MOpP(OTreHeTHYECKNX JBM)KEHHH, MPOIECCOB MHIYKIIMU M OpraHoreHe3a»24. MHbIMHU clioBaMmu,
BCS COBOKYITHOCTh OMOJIOTMYECKUX IPOLECCOB, U3 KOTOPBIX CKJIAJIbIBAETCS pa3BUTHE SMOpPHOHA,
BeZleT ce0s Kak eMHBIN 1eOCTHBIN Mporecc. B HeM MMelTcss Kak CpaBHUTENbHO MEJJIEHHBIE
(mpoTekaromiye Ha KJIETOYHOM YPOBHE MPOIIECCHI AeNIEHUs KJIEeTOK U UX TuddepeHIupoBKa), TaK
U BechbMa OBICTpbIEC, MPOTEKAIOIINE Ha BHYTPUKIETOUHOM, MOJIEKYJISIPHOM YpPOBHE, K KOTOPHIM
OTHOCSITCS, HanpuMmep, (PEepMEHTATUBHbIE pPEaKlMu BHYTPUKIETOYHOro Meradbonusma. Jlocta-
TOYHO OYEBH/HO, YTO €CIIU OBl HAa KAKUX-TO CTPYKTYPHBIX YPOBHSIX OpraHu3aluu 3MOpHUOHA Ha-
pylanach CHUHXPOHHOCTh M MPOMOPLUOHATBHOCTh U3MEHEHUSI TEMIIOB OMOJIOTHYECKUX IpoLec-
COB, TO 3TO PA3PYLIMIO OBl 3AKOHOMEPHOE TEUCHHE BCETO MOTOKA MPOLECCOB (POPMUPOBAHUS U
Pa3BUTHS KUBOTO OpraHrM3Ma. YKas3biBas Ha 3TO oOctosaTenbcTBo, T.A. Jlernad moguepkuBaer:
«He Oyzner mpeyBennyeHHEM, €CIIU Mbl CKaXXeM, 4TO 0e3 3TOH CIIOCOOHOCTH MOMKHIOTEPMHBIE
OpraHu3Mbl BOOOIIE HE MOIJIM Obl CYIIECTBOBAaTh B MEHSIOIIMXCS YCIOBUSX BHEIIHEH Cpeibl:
ecnu Obl pa3Hble KOMIIOHEHTHI KOMILJIEKCa MPOLECCOB, U3 KOTOPBIX CKJIaJbIBAETCS JIIOOON Tar
pa3BUTHUS, U3MEHSUTUCh ACHHXPOHHO, TO 3TO MPUBOAMIIO Obl K BOSHUKHOBEHHUIO HApYIICHUH HOP-
MaJIbHOTO Pa3BUTHA, a Ha Oosiee TMO3IHUX CTAIUSAX - K HAPYLICHUIO HOPMAJILHOTO (DYHKIIMOHU-
poBaHus opranu3ma. He cioydaifHO, 9TO OJTHOM W3 TEPBBIX PEAKIMK 3apOjbIlield Ha PHOIHKe-

JUTUTEIBHOCTH ITATIOB PAa3BUTHUS IEPEBOATCA B “neTinadpl’ MPOCTHIM JICIEHUEM MMOJYYEHHBIX BEJIMYHH Ha BEIUUUHY
T, » COOTBETCTBYIOILYIO TeMIIEPaType CPeJibl, IIPH KOTOPOi uaeT pazsutue sMOproHa. (CM. rpadukn 3aBHCHMOCTH

“netnad” oT Temmeparypbl Cpelbl IS Pa3HbIX MORKUIOTEPMHBIX JKUBBIX OPraHM3MOB B paborax: /[letnad u mp.,
1993; MaBbinos u jap., 1989; ernad, 1986; Masun u ap., 1985; Urnarteesa, 1979; Kocromaposa u ap., 1968/).

23 Cm. XacanoB U.A. ®enomen Bpemenu. Yacts |. O0vexTrBHOE Bpems. — M., 1998, ru. 3. IIpoGnema pas-
HOMEpPHOCTH BpeMeHH; Ii. 5. buonornueckoe Bpems; XacanoB U.A.: Bpems: npuponaa, paBHOMEPHOCTh, U3Mepe-
uue. — M.: Tlporpecc-Tpaaguuums, 2001, . 2. Tlpupona paBHOMEpHOCTH U criennduka Gu3ndeckoro u Ouosorude-
ckoro Bpemenn; XacanoB U.A.: buonoruueckoe Bpems. — M., 1999.

24 Hetraad T.A. Yace! i U3ydeHUs] BPEMEHHBIX 3aKOHOMEPHOCTEH pa3BUTHUS )KUBOTHBIX // KOHCTpYKIMU BpeMe-

HU B €CTECTBO3HAHUM: Ha IIyTU K IOHUMaHMIO (peHOoMeHa BpeMeHH. U. 1. MexauciuIuiiHapHble HCClleioBaHus. - M.:
MI'Y, 1996, c. 140.



HHUC K IPaHMIIAaM ONTUMAJIBHBIX TEMIICPATYp SIBJISCTCS JECUHXPOHHU3AIUS OTACIbHBIX MPOIIECCOB
pa3BuTHI»2® /Tam xe/.

buonornueckoe u puznyeckoe BpeMs B3aMMHO CTOXACTHYHbI, TOCKOJIbKY CAMHHUIBI OHO-
JIOTUYECKOTO BPEMEHH MPEACTABIIAIOT COOOM ITUTEIBHOCTH TAKUX MOBTOPSIFOIIMXCSI OHOIOTHYE-
CKHX IPOIECCOB, KOTOpBIC, OyIyuyrd U3MEPECHHBIMU B CIUHHUIAX (PU3UUECCKOTO BPEMCHU, MCHSI-
I0TCS CITy4ailHBIM 00pa30M, B 3aBHCHMOCTH OT CJIyYalHbIX M3MEHCHHH XapaKTEPUCTHUK OKpPY-
XKaromux ycinoBuit. [Ipomeccsl QyHKIIMOHUPOBAHKS U PA3BUTHS KUBBIX OPTaHU3MOB JIaXKe TCHe-
THUYECKH JIOCTATOYHO JAICKUX IPYr OT Ipyra OMOJOTHYSCKUX BHIOB IPU XPOHOMETPUPOBAHUH
UX B EIMHHUIAX COOCTBEHHOIO OMOJIOTHYECKOTO BPEMECHHM MOTYHUHSIOTCS CIUHBIM 3aKOHAM
(YHKIIMOHUPOBAHHMS U Pa3BUTHUAZS,

B HacTosiiee BpeMst CTaHOBUTCS BCe 00JICe OUEBUIHBIM, UTO PACKPBITH CYIIHOCTH KU3HU
U HAyYHTHCS MAaTEMAaTHYECKH OMHCHIBATH €€ KaK 0C000e JBUKECHHE MAaTEPHUH HEBO3MOXKHO 0e3
BBC/ICHUS B MOHATHHHBIN armapaT OMOJIOTHH MOHATHS OMOJIOTHYECKOT0 BPEeMEHU. XPOHOMETPH-
pys ¥ TEOPETHUYECKU OMUCHIBASI OMOJOTMYECKUE MPOIIECCHl B €ANHHUIIAX OHOJIOTHIECKOTO BpeMe-
HHU, MO’KHO OyJeT MPOOMTHCS CKBO3b BHEIIHIOK CTOXACTHYHOCTH MPOIECCOB K TEM JHHAMHUYC-
CKUM 3aKOHaM, 110 KOTOPbIM B COOTBETCTBHUH C 33JaHHON I'€HETHYECKOM MPOrpaMMoi HIET pas-
BUTHE opraHu3Ma. Takoi BBIBOJ MOJATBEPXKIAACTCS pe3yabTaTaMHu 00Jiee YeM CTOJCTHHUX HMCCIIe-
JIOBAaHWW Pa3BUTHS JKHBBIX OPraHU3MOB U MPOTEKAIOIIHNX B HUX OHOJOTHYECKUX IMPOIECCOB C
UCIIOJIb30BAHUEM CIICIIM(PUUSCKUX SAUHUIL JTTUTEITBHOCTH.

BriepBbie 0c00yI0 eMUHMITY ITUTEIBHOCTH, HA3BAHHYIO UM «ILJIACTOXPOHOMY, BBEI HE-
Menkuii 0otanuk E. AckeHa3u?’, KOTOPBIN ONMpPEACNI €€ KaK MEepUOJ] 3aJI0KEHUS OJHOTO 3a-
yaTKa MeTaMepa?® «crebsaeBoil equHUIB). B nanbHeieM eInHIIy U3MEPEHHs TTUTEIbHOCTH

25 Oo0bekrtamu uccnenopanuii T.A. Jletnad u ee KoJuier sIBISIOTCS TOJIBKO MOHKHIIOTEPMHBIE )KHBOTHBIE. Ho
€CIIM y4YeCThb, YTO MUCTOPHUYECKUMH MpEJAKaMH COBPEMEHHBIX MOMOHWOTEPMHBIX (TEIUIOKPOBHBIX) JKUBOTHBIX OBLIH
MONKUJIOTEPMHBIE )KUBBIE OPIraHU3MbI M YTO KO BPEMEHH BO3HUKHOBEHHSI TOMOHOTEPMHBIX dKHUBOTHBIX XapaKTepHbIE
JUTSL TOWKAJIOTEPMHBIX JKHBOTHBIX MEXaHU3MEI PETYINPOBAaHUS CKOPOCTH OHOJIOTHYECKUX MPOIECCOB M TEMIIOB Pa3-
BUTHSI TIPY M3MEHEHHSX TEMIIEPAaTypPHBIX U JPYTHX XapaKTEPHUCTHK BHEUTHEHW Cpelsl yxe Obi 3apUKCHpOBaHBI B
TCHETUYECKOM allapare U MepeJaBaluch 0 HACIEICTBY, TO MOKHO MPEIIIONI0XKUTh, 9TO OMOJIOTHYECKUE TpoIIec-
CBI Y TEIIOKPOBHBIX XUBOTHBIX BHYTPEHHE CTPYKTYPHUPOBAHEI TaK XK€, KaK U Y MOUKIIOTepMHBIX. OTIHIne, BUIH-
MO, 3aKIIFOYaeTCsI B TOM, YTO Y TOMOMOTEPMHBIX KHBOTHBIX BECbMa CY)KCHBI TPaHUIIBI ONTUMAJIbHBIX TEMIIEPATyp, B
npesienaXx KOTOPBIX BBIMOJHIETCS 3aKOH ITPOIIOPIIMOHATBHOCTH N3MEHEHUH TEMIIOB OMOJIOTMYECKUX MPOLIECCOB MPH
M3MEHEHHSX TeMIIepaTypbl OpraHu3ma.

26 Kax mumrer T.A. Jletnad: «... [IpogomKuTENbHOCTh OJTHOMMEHHBIX (a3 MUTOTHYECKOTO IMKJIA B TIEPUOJT
CHUHXPOHHBIX JICJICHUH IpOOJICHUH y TaKMX JaIeKnX 00bEKTOB, KaK MOPCKOH €X, pa3Hble BHIBI OCETPOBBIX M KOCTH-
CTBIX PBIO M aM(HOUi, U3MEPAIOTCSA ONUHAKOBBIMY WJIM OYTH OJUHAKOBBIMH JOJIAMH T  , T.€. Y PA3HBIX JKUBOTHBIX
MPOJIOJDKAETCST OAMHAKOBOE OMOJIOrMYEecKoe BpeMs (M 3TO TPH TOM, YTO M3MEPEHHass MUHYTaMH JUITUTEIbHOCTh (a3
MHTO3a MOXET Pa3IudaThCs B JAECATKU pa3). OIMHAKOBBIM YHCJIOM T, HU3MEPACTCSA TAKKE MPOJOJDKHTENBHOCTh

MIEPUOIOB OIUIOAOTBOPEHUS M CHHXPOHHBIX JEICHUN APOOIEHUS y 3apOAbImeil KOCTUCTHIX PbIO, OTHOCAIINXCS K
pasHbIM cemelicTBam» / Jeraad T.A. M3ydeHne BpeMEHHBIX 3aKOHOMEPHOCTEIl pa3BHTHs XMBOTHBIX // OHTOreHes,
1989, 1. 20, Ne 6, c. 653/. OxHAKO IPOJOIKUTENILHOCT 00JIEe MO3THUX 3TAallOB SMOPHOHAIBHOTO Pa3BUTHS H3MEPsi-
€TCsl OJMHAKOBHIM YHCJIOM T, TONIBKO y OJU3KOPOJACTBEHHBIX BUJOB, XOTSA MHOIJA 3TO MOXKET MPOSBUTBCI U «Y
JKMBOTHBIX, OTHOCSIIIMXCSI K PasHbIM pOJaM M JlaKe ceMeicTBaM, HepelKo reorpaduiecky o4eHb yJaleHHbIM ApYT
ot apyray». /Tam xe, ¢.653-654/. YcTaHOBIEHO TaKkKe, YTO OJAWHAKOBOCTH CKOPOCTH Pa3BUTHS COXPAHSIETCSA Y POJI-
CTBEHHBIX BH/IOB )KHBOTHBIX B TEUEHHE Pa3HOTO BpeMeHH. Tak, y 3apOoJbIIel CEBPIOTH, OCeTpa, OeyTH U CTEPIISI AN
CKOpPOCTb Pa3BHUTHS COXPAHSETCS OJWHAKOBOM O CEPENMHBI IEPUOA 3apPOIBIIIEBOTO PA3BUTHS, a CIEAYIOIIHE TIe-
PHOZIBI PA3BUTHS 3apOJABIIIM OeTyrH NPOXOAAT 32 BCE MEHBIIEE YUCIO T, , T.€. MAYT C YCKOPEHHEM. 3apoibIly U
NPETMIMHKY OCETpa M CEBPIOTH Pa3BUBAIOTCS C OJJMHAKOBOI CKOPOCTBIO JI0 CTa/IMK Hayaja >kabepHOro JbIXaHMs,
HO CJICAYIOLIMH NEepHo, OT Havyasa >kabepHOro AbIXaHMs 10 Hayaja akTUBHOT'O 3aXBaTa IMIIH, IPEIUIMYNHKH OCET-
pa OPOXOJIAT 33 MEHBLIEE YUCIIO T, , YEM IPEIMIUHKM ceBprory /Tam xe, c.654/.

21 Askenazy E. Uber eine neue Methode um die Vertheilung der Wachsthumsintensitét in wachsenden
Theilen zu bestimmen // Vehr. Naturh. Ver. Heidelberg, 1880. Bd. 2, S. 70-153.

28 Metamepsl (o1 rpeu Metd - Mexny, nocie, 4epe3 1 MEros - 4yacTh, 0J1s1) — HOBTOPSIOIINECS YacTH CTeOIIs
pacTeHu4.



«autactoxpon» npumensuin K. Toparseirt??, J[.A. Cabuann®, E.®. Mapkosckas u T.I'. Xapbku-
Ha / MapkoBckas, XapbkuHa 1997/ u np.

[Tpu m3yyeHNn 3MOPHOHATHHOTO PA3BUTHUS KUBBIX OPTAaHM3MOB OJTHUM U3 MEPBBIX 0CO-
Oble eqUHUIIBI JuTHTeabHOCTH npemtoxua M. [lImanerayzensl. Ognako ucnonas3oBanubie M.1.
[IImanpray3eHOM €IUHUIIBI JITUTEIBHOCTH, CBS3aHHBIC C OMPEICIICHHBIM H3MEHEHHEM O0bheMa
3apoJIbIllia, OKA3JIUCh TPUMEHHUMBI TOJIHKO MPU U3YYEHUH POCTa OPraHu3Ma, a He ero pa3BUTHSL.

HekoTopsie ucciieqoBarenu B Ka4eCTBE SAMHHIIBI JTUTCILHOCTH HCIONB3YIOT TY WU
MHYIO JIOJII0 OT MOJHOTO BpeMeHU 3MOpHOHAIbHOrO pa3BuThs. K TakuMm eTuHUIIAM OTHOCHUTCA,
Hanpumep, «1% DT» (DT - Development Time - Bpemst pa3BuTHs), KOTOpasi IPUMEHSUIIACH TIPH
W3Y4YEHUHN pa3BUTHUS 3MOPHOHOB oceTpoBbIX puIO (etnad, ['mu3Oypr, 1954), noManHux NTHUIl
(Epemees, 1957, 1959), nacexombix (Striebel, 1960; Ball, 1982; Mori, 1986). 1 xots oHa mipu-
MEHHUMa TOJBKO IMPU U3yYECHUH OPTaHU3MOB, KOTOPBIE BBIXOJAT U3 SMIEBBIX 000JI0UYEK Ha OJHOU
U TOH XK€ CTaJAWH Pa3BUTHUS, TEM HE MEHEE MO3BOJIICT OTKPHITH MHOTHE 3aKOHOMEPHOCTH dM-
OpHOHAILHOTO pa3BUTHUA HccleayeMbIx KUBOTHBIX. Tak, ['.II. EpemeeB, nzydasi 3apojbliieBoe
pa3BUTHE DPA3HBIX BHJIOB ITHUI], BPEMs HACTYIUICHUS TAINlOB Pa3BUTHUS BBIPA3WI B JOJISAX MIEPHO-
Jla OT OTKJIAJIKH SHIa 10 BBUIILUIEHUs. B pe3ynbrare oka3aloch, YTO y TaKMX JOMALTHUX NTHII,
KaK Kypbl, YTKH, TYCH, UHACHKH, a TAK)KE Y TAKUX ITHUIl, KAK YUOUC, TOIyOb TOMAIIHUMN, KpayKa
YyepHasi, OHU U T€ K€ ATaIbl 3apOABIIIEBOIO PAa3BUTHS MPH W3MEPEHUH BPEMEHU YKa3aHHBIM
BBIILIE CIIOCOOOM HAacTyHaroT "OJHOBPEMEHHO", TOTJla Kak B €JUHHUIIAX aCTPOHOMHYECKOIO Bpe-
MEHU pa3HUIla B JUIMTEIHHOCTU OTAETBHBIX TANOB PA3BUTUS Y PA3HBIX MTHUIl JOCTUTAET MHOTHX
CYTOK.

B nauane 80-x rogos IO.H. ['oponuiaoBbiM ObLIO MPEATOKEHO B KaYECTBE €IMHUIIBI JITH-
TEIHHOCTU TIPH M3yYCHUH BPEMECHHBIX 3aKOHOMEPHOCTEH Pa3BUTHUS KOCTUCTBIX PHIO HCIIOJIB30-
BaTh «OTPE30K BPEMEHH, 32 KOTOPBIM MPOUCXOIUT MpUpAIICHNE €IUHUYHOTO COMUTA B TEUCHUE
MeTaMepHu3allii KOMILUIEKCa OCEBOTO 3adarka 3apojsima ot 1 go 60 comutoB» /['opoaunos,

1980, c. 471/. Oty eaununy IO.H. IN'oponunos HazBan Tay-coMUTOM, UM 7 . BenmnunHa 7, B

eIMHuIax (U3NYECKOro BPEMEHH ONpeeNnseTcs MyTeM AeJeHHUs WHTepBaia (PU3MYecKoro Bpe-
MeHH (1, —1) Ha 4KMCIO BBIWICHUBLIMXCS 3a 9TO BPeMs COMUTOB (N, — N;) IpU INOCTOSHHOU

TeMIieparype, rae t;, u t, - Hayajo ¥ KOHEIl MHTepBana, N, U N, - YKUCIO COMUTOB B HAYaje H
KoHIle uHTepBana Bpemenu. FO.H. 'opoaunos paccunTan BeIMUUHy 7 NPH pa3HbIX TEMIIEPATY-

pax Juisi 03€pHOTO JIOCOCA, pyubeBoil (openu, myku, okyHs /['opomunos, 1980, 1982, 1983 a,
1983 b, 1985, 1988, 1990/.

B Gaktepronoruu CymecTByeT MHEHHUE, UTO «UIsl OIICHKH IPOIIECCOB POCTa U Pa3BUTHUS
OakTepuii 1enecooOpa3HO MCIOIB30BaTh HE MPUBBIYHOE M CTaOMIIbHOE (PU3NYECKOe BpeMs, a Ba-
puabebHOE BpeMsi reHepanuu /v/...»32 /Cmupros, 1982, c. 34/.

K COXKaJICHUIO, BBEACHHLIC PAIOM OHOJIOTOB (10505070005 OMOJIOTHYECKOTO BPEMCHU CJIMII-
KOM KPYITHBI JJISl TOTO, YTOOBI MaTeMaTHYECKH MOJICIMPOBATh Oosee (pyHAaMeHTaIbHbIE OUOJIO0-
THUYECKHUEC IMTPOLECCHI X KNUBOI'O 0pFaHH3Ma33. Nmerotca Beckre OCHOBAaHUS CUUTaTh, 4TO ouoJIoru-
yeckue (Onoxummuyeckrue 1 Ono(u3nvecKue) mpouecchl >KUBOr0 OpraHu3Ma HauMHAIOTCS ¢ KaTa-
JUTUYECKUX IUKIOB (PepMEHTATUBHBIX peakIiil BHYTpUKIETOUYHOro Metabonu3ma. Eme B Hava-
ae 60-x romoB XX croneruss XpUCTHAHCEH NMpPUBEN yOeTUTENbHBIE apIyMEHTHI B IOJIb3Y KOTe-

29 Thornthwaite C.W. Operations Reserch in Agriculture // Journal of the Operations Research Society of
America, 1 (1953), pp. 33-38.

30 Ca6unun JI.A. ®usnonorus pasurus pactennii. - M.: AH CCCP, 1963.

31 MImaaeraysed M.M. O 3aKkOHOMEPHOCTSX pocTa y )KuBOTHBIX // ITpupoza, 1928, Ne 9, ¢. 816-838.

32 Cmupnos C.I'. [IpoGiema MuUKpoOHOIOrHYecKOro BpeMeHH // DU3NKO-XUMHUYECKHE UCCIIeIOBAaHUS 1aTO-
reHe3a YHTepeo0aKTepHii B Ipoliecce KyIbTuBupoBaHus. CO. HaydHBIX TpYHOB. - IBaHoBO, 1982, c. 34.

33 TaK, Hanpumep, ,HeTJ'Iaq)I)I, 6yILy‘II/I HU3MEPCHHBIMU B €AMHHUIIAX (1)I/I3I/I‘I€CKOFO BPEMCHH, OXBATbIBAIOT ACCAT-
KW MUHYT WU B Ipeaciiax Auara3doHa 6HaFOHpI/IﬂTHI)IX JUIA pa3BUTHA TEMIICPATYpP CPCAbl USMCHAIOTCS IMMPUMEPHO OT
20 a0 120 MUHYT. I[pyrne HCIIOJB3YyEMbIC UCCIICAOBATCIIMA €ANHUIbL OHOJIOrHYECKOTO BpPEMCHHU, TaKHC, KaK Tay-
COMMUTHI, IPOLCHT BPEMECHU pa3BUTH, CIIC Ooiee MMPOAOJIKUTCIIbHBI.



PEHTHOCTH KAaTATUTHUYECKUX ITMKJIOB BCEX YYACTBYIONIMX B KaTalan3e KOHKPETHOH OMOXUMUYE-
CKOH peakiuu MoJieKys ¢epmeHTa34. Ilpu 3TOM eCTECTBEHHO MPEANOI0KUTh, YTO OOJIBIIYIO
9acTh MEPHOJIa KATATUTHUYECKOTO ITUKIIA MAKPOMOJICKYJIbl (pepMEHTa HAXOJATCS B CTAOMIIbHBIX
KOH(OpPMAIIUAX, a pearupyroias cpeaa npeObIBAeT B )KUIKOKPUCTALITHYECCKOM COCTOSTHUH?, TIPU
KOTOPOM MAKCHMAaJIbHO 3aTOPMOYKEHBI IIEPEMELIEHUS] MOJIEKYN B pearupyromieit cpeae. Jinmp Ha
KOPOTKHE, CTPOTO J03UPOBAHHBIE MOMEHTHI KOH(POPMAIIMOHHBIX IEPEXO0JI0B MaKPOMOJICKYJI
dbepMeHTa pearupyromas cpeia IPUXOJUT B KUIKOE COCTOSHHUE, BO30YKICHHOE KOH(MOpMAIIH-
OHHBIMH U3MEHEHHUSAMH MaKpoMoJieKys (hepmerTa®®. [Ipy 3TOM HHTEHCHBHO MPOTEKAIOT MPOIIEC-
cel muddy3un Mosiekyn B pearupytorieit cpeae. Takum 00pa3oM, BIIOJIHE TPABOMEPHBIM SIBJISICT-
Csl MPEJCTaBICHUE, COTJIaCHO KOTOPOMY KaTaTUTHYECKHE IUKIIBI BCEX YYACTBYIOIIUX B OMOXH-
MUYECKOW peakluyd MOJICKYT (EpPMEHTa MPOTEKAIOT CHHXPOHHO, B CHIIY YEeTr0 KaTaTUTHYECKUN
UK MPEJCTABIsAET cO00M 00IaaaronIuii OMOJIOTMYECKIMM 3HAYCHHEM JJICMEHTApHBIN akT Ouo-
XUMHUYECKON PEeaKiluu, a JJIMTEIbHOCTh ATOTO ITUKJIA - Jlajiee HEACIUMbIA KBAaHT OMOJIOTUYECKOTO
BpeMeHU. B mpenenax KBaHTOB OHMOJOTMYECKOTO BPEMEHH HET OMOJIOTHYECKUX IIPOIIECCOB, a
UMEIOT MECTO (M3MYECKHE B3aMMOJICHCTBHS aTOMOB M DJICMEHTApPHBIX YaCTHI] U (DU3HKO-
XUMHUYECKHE TMPOIIECCHI, OJIHAKO OHU HE MOTYT CBOOOJHO MPOTEKaTh B CUITy CTPYKTYPHBIX U Op-
TaHU3AIMOHHBIX OTPAaHUYEHUHN, KOTOPHIE HAKJIAIbIBACT HAa HUX JXKMBas KieTka. B wacTHoOCTH,
HOPMAJIbHOMY T€UEHUIO (PU3NUECKUX U (PU3UKO-XUMUYECKUX MPOIIECCOB MEIIaeT MPUHIUITHAIIb-
Hasi CTOXaCTUYHOCTb JJIUTEIbHOCTH KAaTAIMTUYECKUX LIUKIJIOB, KOTOpas pa3pylIaeT HOPMaJIbHOE
(GYHKIIMOHUPOBAHKUE BO BHYTPUKJIETOYHON pearupymoiuieii cpene Gu3nieckux 3aKOHOB M Kak Obl
MIEPETIOAUHHSCT 3Ty CPEAy ACUCTBHIO OMOIOTHYECKUX 3aKOHOB.

buonornueckoe BpemMsi HCTOPUYHO U MEpapXUUECKH MHOTOYpOBHEBO. B mponecce oHTore-
HETHYECKOI0 Pa3BUTHUA KAKIbIM )KUBOW OPraHu3M, HAUMHAs ¢ €IMHCTBEHHOM OIJIOAOTBOPEHHOMN
AUIEKIJIETKH, TOCTENIEHHO MPEBPAILAETCA B CIOKHYIO UEPAPXUUYECKU MHOTOYPOBHEBYIO MaTepH-
ATBHYIO CUCTEMY CO CTIEM(PUIECCKUMH 3aKOHOMEPHOCTSIMU BPEMEHHOM OpraHu3aIiiy MpoIecCcoB
Ha pa3HBIX YPOBHIX. Bompoc o ToM, SBISIOTCS U OMOJOTHYECKHE BpeMEHa pa3HbIX hepapxude-
CKHX ypPOBHEH JIMIIb Pa3HBIMH MAcCIITa0HBIMH YPOBHSIMH OJTHOTO M TOTO K€ BPEMEHM WJIU Ha
pa3HBbIX YPOBHSX BO3HUKAIOT KAUeCTBEHHO pa3HbIe OMOJOTHYECKHE BPEMEHa, Ha CETOHSIITHHIMA
JIEHb OCTAETCSI OTKPBITHIM.

UYro kacaercs OMONOTHUECKOrO BPEMEHU HaJIOpPTraHU3MEHHBIX CTPYKTYpP XUBOW MaTepuH,
TO OHO KaUeCTBEHHO OTJIMYAETCS OT OMOJIOTHYECKOTO BPEMEHU KUBBIX OPraHu3MOB. OCHOBHBI-
MU €IMHMIIAMH BPEMEHU HaJOPTaHU3MEHHBIX CTPYKTYp *UBOM MaTepuu, BUAMUMO, MOTYT CIy-
KUTh JJTUTEIHHOCTH JKU3HU CIAEAYIOMIUX JIPYT 32 APYTOM IMOKOJIEHUN COOTBETCTBYIOIIUX KUBBIX
OpPraHU3MOB, KaK MpEeIojaraloT MHOTHE uccienoarenu. [Ipu 3ToM pedb M0KHA UITH HE 00
YCPEIHEHHOW Ha BCE BPEMEHA JITUTEIHPHOCTH JKU3HHU TIOKOJIEHUN KUBBIX OPTaHU3MOB, a O JTH-
TEJIBbHOCTH JKM3HU MOKOJICHUM, PEalbHO CMEHSIIOUIUX JIPYT JAPYTra B HEMOCPEACTBEHHO TEKYIIEM
HACTOSIIIEM BPEMEHH, TTOCKOJIBKY IMEHHO U3MEHEHUS (B eUHUIIAX (U3UIECKOTO BPEMEHH) JJTH-
TEJIBbHOCTEN CYIIECTBOBAHUS CIEAYIOIIUX JAPYr 33 APYrOM MOKOJIEHUM, pacCMaTpUBAEMbIX Kak
KOHTPYIHTHBIE €IMHHUIIBI, MPEBPAIIAIOT WX B €IUHUIBI CHEIM(PUIECKOTO0 BPEMEHH, TOT/Ia Kak
YCpeIHEHHBIE U COJIepKAIMe TTOCTOSHHOE YMCIIO SANHHI] (PU3NIECKOTO BPEMEHHU MEePHOIbI K1 3-
HU TTIOKOJICHHH TPEJICTABIISIOT CO00M eMHUIIBI (PU3UIECKOTO BPEMEHHU.

B coBpemeHHOl OMOOTHH, KaK M BO BCEX €CTECTBEHHBIX HayKax, UCHONb3yeTcs Mexay-
HapozaHas cucrema enuHull puznueckux BennyuH (CU). [lepexon B 61oa0ruu oT GU3NYECKOTO K
OMOJOTUYECKOMY BpEMEHHU PaBHOCWIICH 3aMeHEe OJHOW W3 (hyHIaMEHTAIbHBIX €IUHHI] — CEKYH-
JIbI — Ha COOTBETCTBYIOIIYIO €AMHUILY OMOJIOTMYECKOTO BpeMeHU. B cuity B3amMHOM cTOXacTHY-

34 Christiansen J.A. On Observable Discontinuities and Coherence in the Kinetics of Enzymically Reacting
Systems // Acta Chem. Scand. 14, (1960), No 1, pp. 107-110.

35 BryTpuKkierodHas cpena, B KOTOPOH MPOTEKAET OCHOBHOM IMOTOK METAa0OJIMYECKHUX MPOIECCOB, MPEICTaB-
JSIeT COOOM BOAHYIO CPENy, & MOJEKYJbI BOJBI — JIMITOJIH, KOTOPBIC MPH HAMYHHA CTAOMIILHBIX MarHUTHBIX TMOJICH
OPHUCHTHUPYIOTCA BAOJb CUJIOBBIX JIMHAMN.

36 I[J'II/ITGHLHOCTI/I KOH(l)OpMaHI/IOHHI)IX HU3MEHEHHHI MAaKpOMOJICKYJT (bepMeHTa 3aBHUCAT TOJIBKO OT IIOCTOSAHHBIX
XapaKTCpUCTUK I/ICXOI[HOf/i U UTOTOBOM KOH(i)OpMaHI/II/I



HOCTH (PU3UYECKOTO M OMOJIOTHYECKOr0 BPEMEHHM, MPOU3BOJAHBIC BEIHUYMHBI, B Pa3MEPHOCTSIX
KOTOPBIX UMEETCSl pa3MEpPHOCTh (PU3UUYECKOTO BPEMEHH «CEKYHJa», MIPEBPATATCSA B CTOXaCTUYe-
CKHE TMEepEeMEHHbIC BETMYMHBL. AHAJIOTMYHBIM 00pa3oM B mpeaenax OMOJOTHYECKUX CHCTEM U
IIPOLIECCOB MEPECTaHyT CYIIECTBOBATh U BCE (PU3NUYECKUE KOHCTAHTHI, B PA3MEPHOCTAX KOTOPBIX
durypupyer «cexynaa». [lo Mepe mo3HaHust >kWBO MaTepHUu U BBISBICHUS COOCTBEHHO OMOJIO-
TMYECKHX 3aKOHOB MPOSBATCS CBOM, OMOJOrMYECKHE MPOU3BOAHBIC BEITUYUHBI U KOHCTaHTHI, B
Pa3sMEpHOCTSX KOTOPBIX OyIyT HaXOAUTHCSA Pa3MEPHOCTH OMOJIOTHUYECKOTO BpeMeHH. B uacTHO-
CTH, C MEPEeX0J0M IMPU MATEMAaTUYECKOM OINHUCAHUU OWOJIOTMYECKUX IMPOLECCOB K OHOIOrnye-
CKOMY BpPEMEHM JIMIIUTCS CMBICIA IOHATHE «PAaBHOMEPHOI'O IPOCTPAHCTBEHHOI'O IIE€peMellle-
HUSD» U BOSHUKHET HEOOXOAUMOCTh Pa3padOTKH MPEACTABICHUS O «OHOJIOrHYECKOM IMPOCTpaH-
CTBE» JKUBOI'0 OpPraHM3Ma, PaBHBIE PACCTOSHUSA B KOTOPOM OIPEACIIAIOTCS HE B IIPOCTPAHCTBEH-

HBIX, 4 BO BDEMCHHBIX CIUHHUIIAX.

Cm.: «MICTOPUYHOCTHL BPEMEHU KAK PABHOMEPHOU IJUTEJIBHOCTW»; « MHOI'OYPOB-
HEBOCTb BPEMEHN»; «OTHOCUTEJIBHOCTH PABHOMEPHOCTHU BPEMEHMN»; «PU3MYECKOE BPE-
MSD».
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H.A. XacanoB

BPEHHOCTD - xoneunocts cyniecTBoBanus KOHKPETHBIX MaTEPHAILHBIX OOBEKTOB U
IIPOTEKAIOINX B MATEPUAIIBHOM MUPE KOHKPETHBIX ITPOLIECCOB.

Tepmun «OpeHHocTh» ObuT Hcnonb3oBaH B.M. BepHanckum, a Beien 3a HUIM M HEKOTO-
pPBIMU IpYTUMH HUCCIIEN0BATENSIMU B onpeneneHu Bpemenu. B.M. Bepranckuii onpenenst Bpe-
Ms1 Kak jgneHue-opeHHocts. H0.A. Ypmannes u F0.I1. TpycoB cumTarot, 4To «BpeMsi BOOOIIe
Ipe/ICTaeT KaK JUIeHHe-OpeHHOCTh=CaMOIIPEX0XKICHUE BCEX MaTepUATbHBIX 00BEKTOB» 3.

BrnionHe ectecTBeHHO, YTO OPEHHOCTH JIFOOBIX KOHKPETHBIX MaTepHalbHBIX 00pa30BaHU
HE OTMEHSET 3aKOHA COXPAaHEHUS MACCHI-D)HEPTHUH, a CBUACTEILCTBYET O BEYHOM JIBHJKEHUU Ma-
TEPUM U HENPEPHIBHOM OOHOBJIEHMH aKTyaJbHO CYIIECTBYIOUIMX MaT€pUAIbHBIX OOBEKTOB, CUC-

TEM U IIPOLCCCOB.
HNabrn3 A. XacanoB

37 Bepuanckmuii B.U. IIpoGiema Bpemenu B coBpemennoii Hayke // "Wssectus AH CCCP", cep. VII. Ota.

MaTeM. M eCTeCTBEH. HayK, 1932, Ne 4, ¢. 511-541.
38 Ypmanues 10.A., Tpycos FO.I1. O cBoiicTBax Bpemenu // Bonpocsr ¢punocodumn, 1961, 5, c. 70.
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