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XPOHOTOII NIOBAJIBHOM EJTOCTHOCTH
B HAYYHO-®HJIOCOP®CKOM U3MEPEHHHU XXI BEKA

OmHOM W3 caMbIX TITyOOKMX WHTYWITUA Hayd-
HO-(hMITOCO(CKOTO TTO3HAHUS SIBIJIACH TTOCTAHOB-
Ka aHTHYHBIMH MBICTIHTENSIMA TIPOOJIEMBI OIpe-
JIETICHHS CyOCTaHITHOHATLHBIX OCHOBAHHA OBITHSI.
Haubomnee crporoe o60cHOBaHNE MHPOBOI TI€I0C-
THOCTH OBUTO TIPENICTABIICHO YICHUEM ApPHCTOTe-
JsT O YEeTHIPEX BUIAX MPUYUH — MaTepHATbHON H
(hopMaITbHOM, ABIDKYITICH M TIEJICBOM, CBS3aHHBIX
MEXIy coOolf TpeOOBaHHEM B3aWMHON HEIIPOTH-
BOPEUYHBOCTH, CAMOCOXpaHeHHs cymiero. Jloru-
Ka, pusnka u Metadmzuka ApPHCTOTEISI BMECTE C
reomeTpuei EBKIIMa cOCTaBUIN TEOPETHUECKUIA
KapKac Cpe/IHEBEKOBOM HayKH.

Hayka HoBoro BpeMeHH poXkaaeTcsi Kak re-
Hepalu3aus JIOTHYECKUX MPUHIIUIIOB IO3Ha-
HUS, TIPEOOJIeBalONas Ka9eCTBEHHYIO pa3HO-
pPOIHOCTE (HM3UYECKOTO W MeTa(HU3UIeCKOTO
OBITHS W yTBEpP)KIAIOIIasi B MIPUHIIAIIE OTHOCH-
TeNbHOCTH ['anmiess TOXAECTBO IBMKEHUSA H
TIOKOSI, 3¢MHOTO M HeOecHOro MuUpoB. Marema-
TUYECKUM SIPOM KIIACCHYECKOTO €CTEeCTBO3HA-
HUS OKa3bIBaeTCs TreoMmeTpusi EBknmma, 3aio-
JKUBIIIAg KOHIENTyalbHBIA (pyHIaMEHT TEOPHH
Herorona u ompenenuBiias mpeaesbHO 00beK-
TUBUPOBAHHBIN XapakTep MeXaHW4YeCKOM Kap-
TUHBI MUpa. BaxHeWluM 1aroM Ha MyTd
KOHIICTITYaTbHOTO ITPEOIONICHUSI MEXaHHCTH-
YECKOTO MHPOBO33PEHUS SBHIIOCH POXKICHHE
B XIX cTrojeTHu THIIEPOOTUIECCKON TeOMET-
pun JlobGaueBckoro — bonbstn U cdepudeckoit
reomerpun Pumana. Ilepen ¢u3nkoil BO3HHK-
7ma mpobieMa BhIOOpa ameKBaTHON MaTeMaTH-
YECKOW MOJIENIM MPOCTPAHCTBEHHO-BPEMEHHOU
CTPYKTYPBI PU3NIECKOI pPEaTbHOCTH.

OTnpaBHBIM TTYHKTOM pEIIEHUS JaHHOU
MpOOJIEMBI  CTAJI0 TIOSABIICHUE PEISTHBUCTC-

KHX TEOPHiA, CBA3aBIINX BOMIPOC O IPOCTPAHCT-
BEHHO-BPEMEHHOU opraHuzanuu BceneHHoU ¢
COCTOSTHHUEM JIBIDKEHUS M TUIOTHOCTBIO KOCMH-
yeckol Marepuu. B mepBoHadalbHBIX TIpei-
CTaBICHUAX A. DWHINTCHHAa  OKPYKAFOIIHIA
KOCMOC pHCOBAJICA B BUJE CTAI[MOHAPHOHU ce-
PUYECKON CTPYKTYpPBI C TMOJOKUTEIBHON KpH-
BU3HOW  TpocTpaHcTBa-BpeMeHH.  OmgHAKO
A. A. ®puaman, wccienys 3aBHCHMOCTH 00-
el TEOpUH OTHOCHUTENBHOCTH, TIPHUIIET K BbI-
BOJy O HEPAaBHOBECHOM COCTOSIHWUH TIPE/ICTaB-
JIEHHOW 3mech BceenmeHHON. OMIHUpHUYECKUIM
MOATBEPKCHUEM TPABUIHLHOCTH €r0 BBIBO/IA
CTaJ¥ Pe3yiabTaThl HAOMIONEHNH aMepUKaHCKO-
ro actponoma J. Xa00i1a, OTKPBIBIIETO SBIIC-
HHE «pa3deraHus TaJakTuk». [Ipm 3TOM OBLTa
yCTaHOBJIEHa JMHEWHAs 3aBHCHMOCTH CKOPO-
CTH KOCMOJIOTHYECKOTO «pa30eraHvs» Tallak-
TUK OT pacCTOAHUS Mexay HuMu: V = HR, rne
R — paccTostHue Mex 1y rajakTukaMu, V — cpen-
Hsis HaONIomaeMasi BeTMYMHA TIPUPOCTa CKOPO-
CTH pa30eraHus TaJaKTUK TP COOTBETCTBYIO-
IIeM YBEJIMYEHWH PACCTOSHUA MEXAYy HUMH, a
H vMeeT MOCTOAHHBIN XapakTep W IpeicTaB-
JISIeT TIPOTOPITUIO BO3pACTaHUS CKOPOCTH B WH-
TepBajie (II0 COBPEMEHHBIM JaHHBIM) OT 50
nmo 100 km/c Ha 1 Mnc (Meramapcek) mpupoc-
ta paccrosaus (3 - 10 km) [Edpemon, 1984.
C. 167-168, 170—171]. Taxxe OBIIO yCTaHOB-
JICHO, 9TO TIOCTOSSHHASA H SBIseTCS BEIWIHHOM,
00paTHO TPOITOPIIMOHAIIEHON 0O0IIeH TPomoI-
JKUTEITBHOCTH KOCMOJIOTHYECKOTO PaCIIAPEHHS
Bcenennoii [Epemeena, 1984. C. 168]. B cBsa3m
¢ 3TuM BesmuuHy 7= 1 : H IpuUHATO CUUTATh
nokasaresieM Bo3pacta Bcenennoit. Tak, ecnu
MIPUHSTH yBEIMYEHHE CKOPOCTH paz0eranus ra-
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JakTuK Ha 1 MIic mpupocTa pacCTOSTHUS MEXKTY
aumE B 100 KM/c, TO BO3pacT KOCMOJIOTHIEC-
KOro pacuupeHusi BcelleHHOM cocTaBUT mpu-
MepHo 10'° 1eT, a mpu BemUUKMHE BO3pPACTAHUS
ckopoctr Ha 50 KMm/c oOmmIas MPOTOIIKUTETh-
HOCTB pacIIUPEHus COCTaBUT okoio 2 - 10'° et
[BramgumupoB u np., 1984. C. 108; Cruruep,
1986. C. 18].

Onnako cam Xa00J1 TepBOHAYAIBLHO OIIPEre-
T TiocTostHAy 0 A B miponioprmu 500—-600 xkm/c
MIPUPOCTa CKOPOCTH pa3OeraHvs TalaKTUK Ha
1 Miic yBeJIMYEHUS] PACCTOSHUSI MEXK]Y HUMHU
[Edpemon, 1984. C.32, 167, 171; Hapmu-
kap, 1985. C. 176; Hosukos, 1988. C. 31-32].
K 1931 . oH moaTBEpAWSI OTKPBITYIO 3aKOHO-
MEpHOCTh «HOBBIMU HaONIOMeHHsIMH Oojiee Ja-
JEKUX TajakTuK... s kosddumnmrenra mpo-
MOPIMOHATFHOCTH [ OH Hamien 3HadeHHe
560 xkM/cek - Miic. Ilocnennee o3Hayajao, 4TO
C yYBEJIMYCHHEM paccTosHHsI Ha 1 Mmc (Mui-
JIMOH MapCEKOB WM OKOJIO 3,3 MJIH CBETOBBIX
JIET) CKOpPOCTh TaJlaKTUK YyBEIUYHMBAETCS Ha
560 xm/cex» [Epemeena, 1984. C. 167]. Cormac-
HO 3TOH BeMWYHMHE Bo3pacT Bcemennoit OymeT
COCTaBIIATH HHTEPBAJ BpeMeHH B 2 - 10° e, uto
SIBHO HE COOTBETCTBYET JEHCTBUTEIHHOCTH, TaK
KaK BO3pacT 3eMJI KaK KOCMHYECKOTO TeJa ObLT
OTIpENIEJICH DMITMPHUYECKUM ITyTEM TPOIOIIKH-
TensHOCTRIO B 4,5 - 10° et [Epemeena, 1984.
C. 169; Ebpemos, 1984. C. 173; Ueprun, 1987.
C. 146; Xoposur, 1988. C. 46, 53].

Ho m coBpemeHHBIe TOKa3zaTenn BO3pacTta
Bcenennoi, xapakrepusie s Hadana XXI B.,
MIPEACTABIAIOTCS  GHUIOCO(PCKOMY CO3HAHHIO
COMHUTENFHBIMA BEIMYMHAMH B CHIIYy SIBHO-
IO PAacXOXKICHHUS B HUX MPOCTPAHCTBEHHBIX H
BPEMEHHBIX IapaMeTpoB ObiTus, Tak, 3emi,
B MPOCTPAHCTBEHHOM H3MEpPEHHH «OEeCKOHEU-
HO Mayas» BeJIHMYWHA MO CPaBHEHHUIO C «0Oe3-
rpaHuyHoO» BceneHHOM, CyliecTByeT Mo Bpe-
MEHHU JIMIIb B 4 pa3a MEeHee BCel KOCMUYECKOU
pearpHOCTH — 4,5 MIIPI JIET. DTH AUCTIPOIIOP-
LM, TI0 HAllleMy MHEHHIO, TOBOPAT O HECOOT-
BETCTBUU CETOMHSIIHUX ITOKa3aTeleil Bo3pacTa
Bcenennoii ee peanbHBIM 3aBHCHMOCTIM. Crre-
IyeT TakXKe Y4ecThb, UYTO SKCIEPUMEHTAIbHbIC
YCTAHOBKH W TPHUOOPHI HAOTIONCHUS TIPU BCEM
X «HECOBEPIIEHCTBE» B (PUKCAINY HAJTMIHON
NEHCTBUTEIHHOCTH BCE K€ HE MOINIH BHI3BAThH
TaKOTO PE3KOTO PACXOXkKICHUS B OTOOpaKEHUH
MUPOBOH 11es10cTHOCTH. [ToaTOMY T1aBHas npu-
YHHA TPEAIONAaraeéMoro «UCKaKEHUD KPOeTCs,
MIPEKIIE BCETO, B CTIEKYIATUBHO-TEOPETUIECKUX

MOCTYJAaTax, THIIOTETHYECKUX JOMYIICHUIX HbI-
HEIIHUX MCYUCIIEHUH Bo3pacTa BceneHHoi.
HcxonupiM sMOmprdeckuM (HakToM TP OTI-
peneneHuyd Bo3pacTta BceneHHOM mocmyXu-
JI0 SIBIIEHUE «KPACHOTO CMEIIEHUS» B CHEKTPax
mITydeHus]  (TOTJIOMICHHSI)  JIEKTPOMArHHUT-
HBIX BOJH OKpPY’KalOIINX Hac rajakTuk. Ha oc-
HOBE JIaHHOTO SIBJICHUS ObLTa YCTaHOBJIEHA 3a-
BHCHMOCTh CKOPOCTH pa30eraHus TaJakTHK OT
BEJIMYMHBI PACCTOSTHHUS MeXay HuMmu |[Hapmm-
kap, 1985. C. 175-176]. Ho sBnenune «kpacHo-
TO CMEIICHHUS» MOXKET OBITh MHTEPIPETHPOBA-
HO B IByX Pa3TUYHBIX TEOPETUIECKUX MOAECIISAX.
B omHOM ciydae OHO MOXKET OBITH HMCTOJKOBA-
HO Kak «ddekr Jlomiepay, HHTEPIPETUPY-
eMeli Ha ocHOBe CTO m XapakTepH3yIOIIHMA
VM3MEHEHHEe UIMHBI BOJHBI CHTHANA H3ITydaro-
IIeTo Tella TPU €ro JBIKEHHH OTHOCHTEIh-
HO CHCTEMBI OTCYETa MO CPaBHEHHIO C JUTHHOW
BOJTHBI B COCTOSIHMM ero TTokos [Jleitsep, 1988.
C. 196; Crmutriep, 1986. C. 181]. B apyrom ciy-
Jae «KpacHOE CMEIICHNE)» MOXKET OBITh MHTEp-
MIPETUPOBAHO KaK «TPAaBUTAIMOHHEIN» d(D]EKT,
KaK pe3ylbTaT «3aTyXaHWs» YaCTOTHI JIEKTPO-
MarHATHBIX KONeOAHWN BCIIEACTBHE TpaBUTA-
LUOHHBIX B3auMojnelcTBuid. Takoe moHMMaHue
TECHO CBSI3aHO ¢ (PpUAMAHOBOW MOJENBIO pac-
mupstroreiicss Beenennoit m OTO kak ee Teo-
peTHUecKuM OCHOBaHHMEM. B aTom ciydae yT-
BEpXKJaeTCsl HE TPOCTO paz0eraHue TalaKTHK
B CTaTWYECKOM IPOCTPAHCTBE, YTO XapaKTep-
HO JIJIsl TIEPBOTO TTO/IX0/a, HO TIPH3HAETCS TaK-
Ke pa3pacTaHHe C TEYCHHEM BpPEMEHH CaMOTo
MPOCTPAHCTBA, M3-3a 4ero olIee Bpems IBH-
KEHHS JTyda OT MCTOYHHWKA K MPHEMHUKY Oy-
neT Oosee MPONOKHUTEIHHBIM IO CPaBHEHHIO
C BEIMUMHOM, OMpenesieMOr UMb 1m0 3¢ dek-
1y Homepa [Jleitzep, 1988. C. 261; Crourmep,
1986. C. 18; Uepnaun, 1987. C. 84]. Pacxoxme-
HHUE MEXJy TNepBOHAYaJIbHOW BEIMYMHOU BO3-
pacta Bcemennoi, momydeHHOW XaOOmoMm, U
COBPEMEHHOU KaK pa3 W 00yCIIOBICHO TeM 00-
CTOSITENTECTBOM, YTO B TEPBOM CITydae BBIYHC-
JIeHue omupayoch jumb Ha npuHIunsl CTO,
TOTZIa KaK BO BTOPOM OHO YYHUTHIBAJIO M TPUHITU-
el OTO [Bmamgumupos u np., 1984. C. 51-53,
102; Epemeena, 1984. C.168-169; Jlei-
3ep, 1988. C. 167, 254-255; Hapmukap, 1985.
C. 176, 179-180, 183, 235-236; Uepuun, 1987.
C. 84, 188]. Ho Tak mu yk cormacoBaHbI MEX-
Iy COOOW TMPHUHIMITEI JaHHBIX TEOPETHUECKUX
cuctem? Mexny npuamumamu CTO u OTO cy-
IIECTBYIOT TIyOOKHE Ka4eCTBEHHBIE Pa3ITUIH:
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OTO ocemraer sBICHUS TPABUTAIMH, a 3aKO-
HBI CTO ONMHUCHIBAIOT AIIEKTPOMATHUTHBIC TIPO-
neccol [JIvormmmm, 1970. C. 329-330]. B CTO
MIPOCTPAHCTBEHHBIE pa3Mephbl Teja CTAaBATCA B
3aBUCUMOCTEL OT OTpEICIICHUN BpPeMEHH [DHH-
mreiH, 1965. C. 12, 74, 155, 184]. Ilo cio-
Bam M. Ilmanka, mosBneane CTO «mpuBOIuT
K... PEBOJIIOIIMOHHOMY CIIEICTBHUIO, Kacalole-
Mycs oHsATHs BpeMeHm» [[lmank, 1966. C. 64].
Ecmu B CTO mpocTpaHCTBEHHBIE 3aBHCHMOC-
TH OIPEENAIOTCS Ha OCHOBE COOTHOIICHUN BO
BpeMeHH, To a1 OTO xapakrepHa TepBUIHASL
reoMeTpu3alus OBITHS, KOTJ]a BpeMsI CTAHOBUT-
Cs1 YeTBEPTHIM U3MEPEHHEM MpocTpaHcTBa. [Ipo-
CTpaHCTBEHHO-BpeMeHHOW KkoHTHHYyM OTO
XapaKTepU3yeTcs TEM, UYTO «3aKOHBI, YIIPABIISIO-
1€ TIOBEJCHNUEM. .. OOBEKTOB. .. 3aBUCST OT UX
MECTOHAXOKIeHUD [ DitHmTeH, 1966. C. 242].
«He MoxxeT OBITH MPOCTpaHCTBA... 0€3 MOTCH-
[MAJIOB TATOTEHUS... 6e3 HUX BOOOIIe OHO He-
MbiciuMo. CyIlecTBOBaHHE TPAaBUTAIIMOHHOTO
TIOJIS HEMOCPEJICTBEHHO CBSI3aHO C CYIIECTBO-
BaHWEM TpOCTpaHCTBAa. HampoTws, OdeHb Jer-
KO TIPEACTaBHTH IOOYI0 YacTh MPOCTPAHCT-
Ba 0e3 DJIEeKTPOMAarHUTHOTO TOJS... MPHPOAA
AIIEKTPOMArHUTHOTO TIOJIS BOBCE HE OTpenes-
eTCSl TIPUPOJION... TONS TATOTCHHA. DJIEKTPO-
MarHuTHOE TIOJIE. .. OTPENEISIeTCS COBEPIICHHO
npyroi (hopMambHON TPUYWHOWY [DWHINTEHH,
1965. C. 688—689]. Ecu CTO momnaraet ectec-
TBEHHBIN XapakTep MNPSAMOJIUHEHHOTO JIBHIKE-
HUS ¥ TIOCTUTAEeT MUP CKBO3b NIPU3MY €BKJIHJIO-
BOH CTPYKTYPBI IPOCTPAHCTBA, TO B OCHOBAHUSX
OTO 5eXxuT IpefCTaBICHUE O €CTCCTBEHHOM Xa-
pakTepe pUMaHOBOW CTPYKTYpPhI TPOCTPAHCTBA
[Tam xe. C. 452, 456; 1966. C. 48—49, 124125,
160, 223, 241, 423].

dopmanbHBIE PACXOKIEHUS PEIATHBUCT-
CKHX TEOPHH OIyCKAIOT BO3MOXKHOCTBH MOCT-
pOeHUs TpeX pas3InyHbIX Mojeiel BeeneHnHoi,
HE TIO3BOJISIS pa3yMy TOYHO ONPEAETUTH TpO-
CTPaHCTBEHHO-BPEMEHHBIE MapaMeTpbl KOCMH-
4ecKol peanpbHOCTH [BraaumupoB u ap., 1984.
C. 103-106]. Bcemennyo MOKHO TIPEICTABUTH
KaK 3aMKHYTYIO MyJIbCHPYIOIIyIo cdepy, Tpo-
CTPaHCTBEHHBIE TPAHUIIBI KOTOPOW 3a/Iar0Tcs
3aKoHaMH cepudeckoi reomeTpun Prumana. Ee
MOKHO UCTOJIKOBATh KaK HEOTPaHUICHHYIO pac-
LIHPSAIONIYIOCS CUCTEMY, CBOMCTBA KOTOPOM OII-
peNemNsaIoTCs TPUHIMIIAMA THIEPOOINIeCKOi
reomerpun JlobaueBckoro — bombsu. Hakonerr,
OHa MOXXeT OBITh TIOHATAa KaK HEOTPAHWYCH-
HO PacCIINPAIONIAsACS PEatbHOCTh C MPOCTPAHC-

TBOM HYJIEBOW KPHUBHU3HBI, CBOMCTBA KOTOPOTO
3aal0TCsl MOCTyJaaraMu reoMeTpun EBkmmma.
XapakTep usmMeHeHu! BceneHHo#l BO BpemMeHU
MOJKHO OBLTO OB TOYHO 3a(D)MKCHPOBATH JIUIIIH
MPH yCIOBUH OJHO3HAYHOTO TTONTBEPKIACHUS
OHOHM W3 TpenCcTaBICHHBIX Momeiei [Hapmu-
kap, 1985. C. 183]. «KpuBu3Ha maeT TOYHYIO
Mepy BCEMHUPHOTO TSATOTEHUS, a C HeH U eCTecT-
BEHHYIO MEpy XO/ia BpeMEHH TOBCIONy Bo Bce-
nennoi» [Yepaun, 1987. C. 127].

CeromHs Takoi BRIOOP OKa3bIBAETCS KpaitHe
COMHHTEJIBHBIM, TaK KaK OOYCIIOBIEH paclipe-
JieJIeHMEM BelllecTBa Bo BcenieHHoi, ero cpea-
HEW MIOTHOCTHIO, 3HaYEHNE KOTOPOU O4EeHb He-
onpeneneuuo [Tam xe. C. 153, 161]. Ho ecom
reomeTpusanus BeeneHHON Ha OCHOBE TPUHIIU-
moB OTO He MO3BONAET CENATh OIHO3HAYHBIN
BBIBOJ] O €€ JMHAMHKE BO BPEMEHH, TO €TUHCT-
BEHHBIM BBIXOZIOM M3 3TOTO 3aTPYJHEHHS OCTa-
€TCsl MyTh, IO KOTOPOMY IIOIIIET B CBOE BpeMs
Xab0:1, MOTBITABIIUNCS TIPONHTEPIIPETHPOBATH
KpacHO€ CMelleHue 0e30THOCUTENHFHO K Iepe-
nagaM TpaBUTAIIMOHHBIX B3aUMOACHCTBUN U
MTOJIKITIOYHUBIINH K CBOUM BBIYMCIIEHUSAM TIOCTY-
nmatel CTO. OmgHako 3TH MPUHITAIIEI B paMKax
HaMeJaeMOTO IOIX0/1a TOIKHBI OBITh CKOPPEK-
THPOBAaHBI B COOTBETCTBHH C TOM MEpPCHEKTH-
BOH, KOTOpas OblIa BBIpakeHAa TE€OMETpUYEC-
KUMH TIepeCTPOCHUIMH 00pa3a Bcenennoil B
ypaBaeHnssx OTO. Ecmm CTO cBs3ana ¢ npen-
CTaBJICHUEM O JICUCTBUTEIBHOCTH €BKJIUI0BOM
CTPYKTYpbl TIPOCTPAHCTBA M E€CTECTBEHHOCTH
npsMonrHeHoTo ABMkeHusI, To OTO yTBepXk-
JlaeT OOBEKTHBHYIO pEaTbHOCTh PHUMAHOBOM
CTPYKTYpBI MPOCTPAHCTBA U TEM CaMbIM MpH-
3HAE€T €CTECTBEHHBIH XOA MIBW)KCHHSA TIO ¥C-
KPUBJICHHBIM MUPOBBIM JTHHUSM.

[TockombKy BpsAx U MOXHO YCOMHHTB-
ci B TIPUHITUIIE OTHOCHUTEIBHOCTH, PEICTaB-
JISAIOIIEeM OOIINYI0 TeHISHIHIO Pa3BUTHA BCeil
COBpEMEHHOH (U3WKH, TOCTOJIBKY Hameda-
eMasi KOPpeKIusl MOJDKHA KOCHYTBCSA, MO Ha-
meMy MHEHHIO, TIPUHITUIIA TTOCTOSHCTBA CKO-
pocTu cBeTa B Bakyyme. JlaHHBIH TPUHIIMII,
cocTaBnsAs (QyHIAaMEHTaIbHOE TMOJIOKEHHE
CTO, ocrancs mepymumbiM 1 B OTO, npuna-
Bass TeM CaMbIM (DM3UYECKHI CMBICT E€BKIIH-
IIOBOW CTPYKType TpocTpaHcTBa [Brammmu-
poB u ap., 1984. C. 69; Jleitzep, 1988. C. 208,
219, 254]. Ho B comepxkanun OTO mpuHIH-
bl  €BKIUIOBOM TEOMETPUU XapaKTePU3YIOT
OKPECTHOCTH JINIIh OECKOHEYHO OMU3KUX TO-
YeK MPOCTPAHCTBA, TOTJA Kak B 00mmel popme



lopennkos JI. A. Xponoton rno6ansHoi LenoctHoctt B dounocodockom uamepernn XXI seka 29

MmeTpuka mpoctpanctBa OTO ompenensercs
reomeTpueii Pumana. OmHaKO COOTBETCTBYIO-
mero 00600MEHHs OCYIIECTBICHO HE OBLIO, B
CBS3M C YEM MPOIECC PacIPOCTPaHEHHUS CBETO-
BOTO CHTHala MOXXHO OBLIO TPaKTOBAThH JHIIb
KaK TMMOCIeA0BaTeIbHOCTh OECKOHEYHO MAaJbIX
NPsIMOJIMHEHHBIX TEPEMEIIEHU B pUMaHO-
BOH CTpyKType mnpocTpancTBa. Eciu cTporo
CJeoBaTh OCOOCHHOCTSIM OJTOH HCKPHBIICH-
HOHW CTPYKTYPHI IPOCTPAHCTBA, TO HANO MPH-
3HaTh, YTO MPHUHIUI TIOCTOSHCTBA CKOPOCTH
CBETa 3IIeCh yXKe IepecTaeT padoTaTh [AXyH-
moB, 1974. C. 201].

B cBete 06001IeHHOTO comep KaHms TPHUHITH-
mma oTHocuTeapbHOCTH U TpenctasieHus OTO o
«ECTECTBEHHOCTH» HWCKPHUBIECHHON CTPYKTYPHI
MIPOCTPAHCTBA BO3HUKAET HEOOXOIWMOCTH 3a-
MEHBI YTBEP)KICHHUA O TOCTOSHCTBE CKOPOCTH
CBeTa KaKUM-TO WHBIM ITOCTOSHHBIM ITOKa3aTe-
JIeM, XapaKTepu3yIOIIUM TPOIECC paclpocTpa-
HEHHUSl CHWTHANa O WCKPUBICHHBIM MHPOBBIM
TUHASM. TakuM 1TOCTOSHHBIM TIOKa3aTeIeM pac-
MIPOCTPAHEHHsI CBETOBOTO JIyda B WCKPHBIICH-
HOM TIPOCTPAHCTBE MOXKET CIIYXKHTb, IT0 HAIIEMy
MHEHUIO, (UKCHpPOBaHHAs BeJIMYWHA YCKOpe-
Hus curHajia, pasHas 300 000 km/c?. TTocTymu-
pOBaHHE TIOCTOSHCTBA YCKOPEHHS CBETOBOTO
CUTHajJa B BaKyyMe KaK OIHO W3 THIIOTETHYe-
CKMX HAaIlpaBICHUH B Pa3BUTHH KOHIICTITYaJlh-
HBIX OCHOBaHUN COBPEMEHHOW HAy4HOU KapTH-
HBI MUpPa CHIMAET TEOPETUIECKUE OTPAHUICHHS
Ha BO3MOXXHOCTh pealn3aliuyd B (PU3UIECKOM
MHpE CBEPXCBETOBBIX CKopocTell [bapamen-
k0B, 1976. C. 99; Momuanos, 1976; 1998]. Oto
MIPE/IOJIOKEHNE, SBIAACH B OCHOBHOM PE3yib-
TaTOM TEOPETUICCKOTO aHam3a MmpoodaeM Gpu3u-
KH 1 KOCMOIIOTHH, HaXOUT CBOE OIPEIEIIEHHOE
OTIBITHOE TIOATBEP)KIACHHE B PE3ysbTarax psja
SMITUPUYECKAX  HAOMIONCHWA COBpPEMEHHOM
aCTPOHOMUH, 3aUKCUPOBABIIHNX (HAKT IBHKE-
HUS PU3NIECKIX 00BEKTOB CO CKOPOCTEIO, Tpe-
Beimaromieit Bemmamay 300 000 xM/c [Jleitzep,
1988. C. 264-265; Yepnun, 1987. C. 85-86].
«B 70-x rogax mHpu HCCIEIOBAHUM HECKOJIb-
KHX KBa3apoOB BBIICHWIJIOCH COBEPIICHHO IIO-
pasuTenbHOe  OOCTOSATENBCTBO:  CKOPOCTH...
oKkazajyack Oomble ckopoctu C, mpUyeM B He-
KOTOPBIX CIIy9asx mocTturana 3HadeHme 20C»
[Hapmuxkap, 1985. C. 169]. Mcxoas u3 morryiie-
HUS TIOCTOSHCTBA BEIIMYMHBI YCKOPEHHS CBe-
ToBoro curHama B mycrtore (300 000 km/c?),
MBI ¥ TIONTBITa@MCSl YCTAHOBUTH BO3PACT KOCMO-
JIOTUYECKOTr0 paciiupeHusi BeeleHHOoM.

OTnpaBHBIM ITYHKTOM HAIlIMX BBIYHCICHUN
OyAyT CEerogHsIIHNE TIPEICTABICHUSI O CpeTHen
BEJIMYMHE BO3PACTAHMS CKOPOCTH pa3deraHus
TaJIaKTUK TIPH YBEINYCHUN PACCTOSHUS MEXITY
HuMH Ha | Mrc, T. €. 0 BO3pacTaHUM CKOPOCTHU
Ha 75 kM/c. TIOCKONIBKY 2TH JaHHBIE HE MOTYT
OBITh PE3YyJIbTATOM HETOCPEICTBEHHBIX H3Me-
PEHHIA, a OTIPEAETIAIOTCS HAa OCHOBE CHUTHAJIBHO-
BPEMEHHBIX COITOCTABICHUI HAOIIONAEMBIX SB-
JICHHUH, TIOCTOJIBKY CBE/IEM MCXOTHBIC BEIMIMHEI
K JIUTETFHOCTH BPEMEHH, XapaKTepH3YIOIIeH
MPOIOIDKUTENFHOCTE  TIPOOETaHns CBETOBOTO
Jy4a [0 WHTEPBATY PACCTOSHHS MEXTy TeIaMHU.
D10 Bpems MBI Haiinem o ¢popmyme 7 = 2R : C,
rae R — paccTossHuEe MEXKIY COIMOCTaBIIEMbIMH
SIBIICHUSIMHE, TIPOXOANMOE JTy4OM CBETa OT OJHO-
TO U3 HUX K JAPYTOMY B OJHOM HAIpaBIICHUU H
cocragistroniee Beununay B 1 Mmc (3 - 10" kM),
T — Bpems, 3aTpaue€HHOE CBETOBBIM JY4OM Ha
MIPOXOXK/IEHUE paccTosHus R Mexmy Habmrona-
E€MBIMH COOBITHSAMHU Tyzma u obpaTtHo, C — CcKo-
pocth cBeta, paBHas 300 000 km/c (MBI TIOKa
BBIHYKJIEHBI HCIIOJIE30BaTh TOCTYJIAT O MOCTO-
STHCTBE CKOPOCTH CBETA, YTOOBI B JalbHEHIIEM,
MOJTyYUB HUCXOAHYIO, «0a30BYIO», BEITHUNHY
BpPEMEHH, BBECTH B COOCTBEHHBIE BBHIYHCIICHHS
MTOCTOSTHHYIO BEJIIMYMHY YCKOPEHHS CBETOBOTO
CHUTHaJa B BaKyyme). B pesysiprare BEIUMCICHUS
MbI moiydaeM: 7=2 -3 - 10Ykm: 3 - 10°km/c =
=2 - 10"c. Bor To BpeMs, OITHpasCh Ha KOTOPOE
HaIl TUIIOTEeTHYECKN TPEIeCTBEHHHK 110 BbI-
YUCJIEHUSM MOT TOJY4YUTh BeIW4YUHYy B 1 Miic
PacCTOSIHHS TP JAOMYIIEHNH PaBEHCTBA CKOPO-
ctu ceeTa 300 000 xM/c. MBI e, NCXOMIS U3 yCTa-
HOBIIEHHOTO BpEMEHH, JIOJDKHBI OIPENEIUTh
BEJIMYMHY R Ha OCHOBE IOCTYJIMPOBAHMSA IOCTO-
STHCTBA YCKOPEHHWs CBETOBOTO CHTHAJA, PABHO-
ro 300 000 xkm/c?. B mpemonaraeMoM BEIUHCITE-
HuM R, OyNET IPENCTABIATE PACCTOAHUE MEXKTY
COOTHOCHUMBIMH TEJIaMH, KOTOPOE MPOoiaeT Iyd
CBETa B OJJHOM HAIPABICHUH MPH TIOCTOSHCTBE
CBOETO YCKOPEHHS ¥ TIPY YCIOBUH, YTO TIOTHOE
BpeMs ero ABIDKEHHS Ty/la U OOpaTHO COCTaB-
nser Benmmuuuay 7= 2 - 10"%c. Tlpu sTOM mMOJI-
HOE PacCTOsSHHE, MPOUJCHHOE JTYyYOM C MOCTO-
STHHBIM CBOUM YCKOpEHHEM, Oy/leT HaieHO 10
dopmyne S= (4-T? : 2, tne S— monHoe pac-
CTOsTHHE, A — MOCTOSTHHAS BEIMYMHA YCKOPEHUS
CBETOBOTO curHama, pasHas 300 000 km/c?, a T —
MTOJTHOE BpeMsI JBM)KEHHUSI CBETOBOTO JTyda Tyda
1 oOparHO. B Takom cirydae HalId BEIYHCICHUS
JaxyT CIeIyIOMii pe3ynsrar: S =3 - 10° km/c? X
x(2-10"%¢)*: 2 = 6-10¥km. Torga BemuUNHA



30 Otronorus, rHoceonorus, noruka

R, OyzmeT cOCTaBNIAThH IMOJOBMHY MOJHOTO pac-
crosuua S: R, =6 - 10¥km : 2 =3 - 10¥ km.

Teneps BeIYMCIMM BpEMS 7, COOTBETCTBYIO-
ee OTpe3Ky BPEMEHH Ha MPOXOXKICHHE JIy9IOM
CBETa TIOJOBUHBI TTOJIHOTO PACCTOSHHUS OT Ha-
YaJbHOTO ITyHKTa ABMKEHUS TIPU TTOCTOSHCTBE
YCKOpPEHHS CBETOBOTO curHana. [y storo co-
CTaBUM CIIeIyIOIIee ypaBHEHHE:

At?:2=AT?:2 - At}?:2.

CoxkpareHue OIMHAKOBBIX 3HAMEHATelnel B
MpaBoOi W JIEBOM YacCTAX JaCT HaM OTHOUIEHHUE
At? = AT*—At?. CokpalleHHe OIMHAKOBBIX
MHOYKUTEJEH B MIPaBOi M JIEBOM 4aCTAX MpHUBE-
JIeT K paBeHCTBY ¢ > = 77— . B utore MbI momy-
yaeM cooTHomrenue 2¢> = T2 B TakoMm ciyuae
HCKOMYIO BEJTMYMHY MOXXHO TIOIYYHTh IO (op-
Myne ¢, = N(T?: 2) nn t=T: 2. Torza mony-
qaem#, =2 - 10"c: V2 =v2-10"c.

3areM MPHUCTYNHM K TEPEBOAY BEIHMYUHBI
BO3pacTaHUsl CKOPOCTH pa30eraHusl TalTaKTHK
B COOTBETCTBHMU C TMOCTYJaTOM TIIOCTOSHCTBA
YCKOpPEHHS CBETOBOTO curHana. J{ys sToro He-
00XOAMMO WCXOIHYIO BEJIMYHHY BO3PACTaHUS
CKOpPOCTH pa30eraHusl TalaKTHK TaKKe CBec-
TH K TIOKa3aHusAIM BpeMeHHn. HaM n3BecTHO, 9TO
CPeIHHI TPUPOCT CKOPOCTH TPU yBEINICHUN
paccTtosiHus MEXJy rajaktukamu Ha 1 Mic,
T. €. Ha 3 - 10" kM, paBHSIETCS 110 COBPEMEHHBIM
nanHbIM Bemuuune V=75 xm/c. Ilpu sTom man-
HOMY YBEJIWYCHHIO PACCTOSHHUS COOTBETCTBYET
IIPH TIOCTOSTHCTBE CKOPOCTH CBETa ONpeieIicH-
HbIA HHTEpPBAJl BPEMEHHU:

T,=R:C=(3-10"xm): (3 - 10°km/c),

T.e. T,= 10"c.

B Takom ciyuae JOMONHHUTENHLHOE PACCTO-
SIHUE, Ha KOTOPOE YBEIMUYMBACTCS PACCTOSHUC
MEXJy TaJlaKTUKaMHU 3a CYET MPUPOCTa CKOPO-
CTH WX B3aMMHOTO Pa30eraHus, COCTABUT BEIH-
upny S, = V- T, umu S, = 75 - 10" kM. Bbrumc-
JIMM TIPOMEKYTOK BPEMEHH, COOTBETCTBYFOIIHIA
MPUPOCTY DTOTO JIOMOJHUTEIHLHOTO PACCTOs-
HUSI TIPU YCJIOBHUU TOCTOSTHCTBA CKOPOCTH CBe-
Ta ¥ TPOXOXKACHHS CBETOBOTO CHTHAJA MO 3TO-
MYy PACCTOSHHIO Tyda W OOpaTHO. DTO TIOIHOE
JIOTIOJTHUTEITLHOE BPEMsI COCTABUT BEIMUYHHY:
T,=2S,: Cnm

T,= (2-75-10%km): (3 - 10°xm/c) =5 - 10"c.

Tenepb, UCXOAS U3 MOJHON BEJIMYUHBI JIOTIOJ-
HUTEIILHOTO BPEMEHH, OIPEICINM TO PACCTOs-
HHE, KOTOPOE MOT OBI MPOOEIKATh JIyd CBETOBOTO

CHUTHaJIa B OJHY CTOPOHY OT HAa4aJbHOTO ITyHK-
Ta IPH TTOCTOSTHCTBE CBOETO YCKOPEHHs. JTa Be-
JMYUHA S| COCTABUT MPUPOCT PACCTOSHMUS MEXKTY
raJlakTHKaM# 3a CYeT BO3PACTaHUS MX CKOPOCTH
MIPY TIOCTYJIaTe MOCTOSHCTBA YCKOPEHHS CBETO-
BOTO CHTHAJA:

S="AT?:2=".(3 - 10°km/c?) - (5 - 10" ¢)* : 2=
=(75-10%&m) : 4= 1,875 - 10 km.

ITo noyuyeHHOMY «JIEUCTBUTEILHOMY» TIPH-
POCTY pacCTOSHUSA 3a CUYET BO3PACTAHHS CKOPO-
CTH pa30eraHus TANaKTHK U «ICHCTBUTEIIEHOMY»
BPEMEHH, COOTBETCTBYIOIIEMY IaHHOMY IIpPH-
pPOCTy PAcCTOSHUS, MOYKHO OIPENENIUTh Cpel-
HIOIO BEJIMYHMHY «JIEHCTBUTEIHHOTO» MPUPOCTA
CKOpPOCTH:

V=8 :t,=75-10"km:4 -2 - 10"c=
=(75-10") km: (4-V2)c.

B Takom ciyyae BpeMs KOCMOJOTHYECKOTO
pacimmpenust BceneHHo# ¢ yueToM MOCTOSIHC-
TBa YCKOPEHHsI CBETOBOTO CHTHAlla COCTABUT
BEITUYNHY

Ti=1:H=1:(V,:R)=R,:V,=
=3-10%x™m: [(75-10") : 4 - N2 xm/c] =
=16 -2 - 10%c.

[Ipn mpuOMIBUTENFHOM PAaBEHCTBE OIHOTO ToIa
HHTEpBaIy BpeMeHH Benmumuoi 31 - 10° ¢ BO3-
pacT KOCMOJIOTHYECKOTO pacmmpeHus Bceren-
HOIM COCTaBUT TPHOIM3UTENLHO 7,29 - 1013 et

Ho aTtoT BO3pacT ompezeneH HaMu Ha OCHO-
BaHWW CETOJHAIIHUX TPE/ICTABICHUI O 3aBHCH-
MOCTH MEXTy CKOPOCTBIO pa3OeraHusi rajaKTHK
M paccTosHreM Mexay HuMH. OfHaKo IaHHBIE
TIPE/ICTABIICHNUS, KaK MBI YK€ TOBOPIITH, (POPMH-
PYIOTCS Ha JJOBOJIBHO IIATKOM TEOPETUIECKOM OC-
HOBaHWM, TPEJCTaBICHHOM TPaBUTAMOHHBIMH
rmapamMeTpaMy KpacHOTO CMEIISHUSI M Heompeie-
JICHHOCTBIO JICHCTBUTENBHBIX BEJIIMYMH CPEAHEH
IJIOTHOCTH BermiecTBa Bo Bceenennoit. [Toatomy
B TEOPETHUECKOM IUTIaHEe Ooilee 000CHOBAHHBIM
BEIVIIANT pPe3yJIbTaT, TOMyYeHHBIH caMuM Xao-
0JI0M, OTIPENIENUBIIUM TPUPOCT CKOPOCTH Pa3-
OeraHns ramakTuk Ha 1 Mrc Bo3pacTaHus pac-
crostHUSI MexXay HUMH B 560 km/c. Ha ocHoBe
STOM MEePBOHAYAILHOM BEIMYMHBI BHOBb ONpee-
JIMM BO3MOKHBIM BO3pacT pacimpeHus Beenen-
HOW TIPW YCJIOBHH ITOCTOSTHCTBA YCKOPEHHS CBE-
TOBOTO curHana B mycrore. Torma S, = V- T =
=560 km/c - 10 c =56 - 10" kM. B cooTBeTcTBIN
C 3TUM YCTaHaBJIFBa€M HOBYIO BEJIMUHHY ITOJTHO-
TO JIOMIOJIHUTEIEHOTO BPEMEHH
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T.=25,:C=(2-56-10"km): (3 - 10°km/c) =
=(112-10"¢c):3=37,3-10"c.

3areM HaXOIMM HOBYIO BEIMUYHMHY IPUPOCTA
PacCTOSIHHUSI MKy TajJakTHKaMH 32 CYET BO3-
pacTaHus UX CKOPOCTH TIPH MOCTOSHCTBE YCKO-
peHus cetoBoro curHana: S, = (V2) - AT? : 2=
=1 (3 10°kM/c?) - (37,3 - 101%)2- o= - 3 x
x 10° - 1391,29 - 10®xm = Y - 4173,87 %
x 10¥ kM = 1043,47 - 10 kM. B pesynsrare momy-
qaeM JIPYTyIO0 BEJIHYUHY A€HCTBUTEIBHOTO TIPH-
pocTta CKOpOCTH:

V=S 1, = (104347 - 10 km) : (V2 - 10'%c) =
= (1043,47 - 10" km/c) : V2 = 1 x
x 1043,47 - \2 - 10"km/c = 738 - 10" km/c.

B urtore mMbl npuxouM K HOBOW BEJIMYMHE MTPO-
JOJDKATEITBHOCTH KOCMOJIOTHYECKOTO PacIInpe-
Hus BeeneHHol:

T'=1:H=1:(V.;:R)=R :V =
=(3-10* xm) : (738 - 10" km/c) =
=(3-10)::738c~4,065- 10" c.

B romax sTa BenmumMHA OXBATUT OTPE30K Bpe-
MEHH [UITEIBHOCTHIO TPUOTU3NUTENBHO B
1,289 - 10" et (1 Tpau 289 Mipx 1eT).

Kakast ske 13 oay4eHHBIX BEIMYUH BO3pac-
Ta KOCMOJIOTMYECKOIo paciiupenus Beenennoi
COOTBETCTBYET HE TOJBKO TPEeOOBAHHAM KOH-
LIENTYyaJbHO-JTOTHYECKOTO EAMHCTBA HAaydHO-
rO 3HAHUS, HO U CONEPKAHUIO0 IMITMPUIECKUX
0000meHnit? DOMIUpHYEeCKHe KOHTYPHI BCe-
o011eil 3aBUCUMOCTH OBLITH HAMEUYEHBI B MaTe-
puane xuBoi mpuponsl ®. DHTETbCOM, YBH-
JIEBIIINM 3/71eCh JIeCTBHE 3aKOHA MOCTOSHCTBA
yCKOpeHHsI OmoTndeckoit aBomoruu: «Ilo or-
HOIIICHUIO KO BCEW MCTOPHH PA3BUTHS OPTaAHU3-
MOB Ha/I0 IPUHATH 3aKOH YCKOPEHUS TIPOTIOPITH-
OHAJIFHO KBaJIpaTy PacCTOSHUS BO BPEMEHH OT
ncxomgHoro myHkray [Ourensc. T. 20. C. 620].
Orta ycra"oBieHHas @. DHTETbHCOM HDMIUPH-
Yyeckas 3aKOHOMEPHOCTh MOXKET OBITh C HEKO-
TOPBIM YTOYHEHHEM DKCTPAMOIUPOBAHA HA BCIO
MOCTYITHYIO HaleMy HaOmroneHuio Beenennyro
KaK ee YHUBEpCaIbHBIN XPOHOTOII: MO0 OTHOIIIE-
HUIO KO BCEM MCTOPUU MHUPOBOH 11€JOCTHOCTU
MOKHO MPUHSTH 3aKOH YCKOPEHHS SBOIOIHOH-
HOTO TIpOIecca MPOMOPIHOHATBHO JTBOHHOMY
PaCCTOSTHUIO TI0O BpEMEHHU OT MCXOJHOTO MyHK-
Ta» [[openmukoB u ap., 1990. C. 35; l'openukos,
1991]. B coOTBETCTBUHU ¢ TaKUM O0OOOIICHHEM
MOJKHO TTOCTPOUTH MIPOTPECCHI0 TEMITOPATHEHOM
JTUHAMUKA MAPOBOH DBOJIOINH B €€ PETPOCIIEK-

TUBHOHM MPOEKIMH OT HACTOSIIETO K MPOILIO-
My. McxoqHolt Mepoii HaMeuaeMoi ucTopuue-
CKOW peTpoCHeKnny OyJeT MHTEepBal BPEMEHU
B 1 Bek. OTIIOKHM TIOCIIEIOBATEIIBHO 6 OTpe3-
KOB MHPOBOTO BPEMEHH, W3 KOTOPBIX KaXKIbIi
MOCIEAYIOIMUNA B PETPOCHEKIIUU dTam Oyner
OXBaTHIBaTh yIABOCHHOE BPEMs IPEIIeCTBYIO-
mero. CymMMa 3JI€MEHTOB JTaHHOTO YHCIIOBOTO
pana— 1,2, 4,8, 16, 32 — cocraBut 6 300 rer,
yKa3blBasi B CBOEM UTOT€ Ha TaKOM y3710BOM MO-
MEHT HCTOPUH YEJI0OBEUECTBA, KAK CTAHOBJICHHE
Ha pyoexxe V-1V TrIc. 10 H. 3. paHHEKJIACCOBBIX
uuBuin3anuii Bocroka — JlpeBnero Erunta u
Meconoramuu. Eciu k monydyeHHOM cymMme B
63 cromeTus NpUOABUTH IECITUKPATHOE YBEITH-
geHue 6-ro mara Hamrel mporpeccun (320 Be-
KOB), TO TomydeHHas BenmnuuHa B 38 300 jeT
OyIeT COOTBETCTBOBATH NMPUMEPHOMY BO3pac-
Ty «4eJ0BeKa pa3yMHOI0», CO3/IaBIIETO COBpe-
MEHHYIO TEXHOTCHHYIO [THBUIH3AIHUIO.

[ToBTOpUM Ty %€ TIpPOLIEAYPY, HO YKE C eIH-
HUIIEH W3MEpPEeHMs, PaBHOU JECATUKPATHOMY
YBEIMYEHHUIO O-TO IIara IepBOTO YHCIOBOTO
psama (32 000 mer): 32, 64, 128, 256, 512, 1024.
CyMMa 3THX BEIMYUH 0O03HAYHT OTPE30K MH-
pogoii ncropun B 2 016 000 met. CoritacHo maH-
HBIM COBPEMEHHOI aHTPOTOIOTHH, MTPHMEPHO
2 MJTH JI. H. Ha 3eMIIe TTOSIBIIIUCH TIEPBBIE TIPE/-
CTaBUTENN YEIOBEYECKOTO DPO/a, BO3HUK BT
«4eyoBeKa ymMenoro». Eciu cioXuTh moimydeH-
HEI pe3ympratr (2 016 000) ¢ mecaTHKpaTHBEIM
yBeNWYeHHeM 6-ro mIara JaHHOTO YHCIIOBOTO
psma (10 240 000) 1 BO3pacTOM «COITHATH3UPO-
BaHHOTO 4enoBedecTBay (38 000), To BemmumHa
B 12 294 000 et OymeT yka3nIBaTh Ha TEPHO
CYIIECTBOBAaHUS B UCTOPUU 3eMHOU (payHBI Ta-
KOTO MICKOTIAéMOTO BH/Ia aHTPOIIOUIOB, KaK «pa-
MaIuTeK», OTACNIMBILErO OKONO 12 MJH JI. H.
YelloBeKa OT HBIHE CYIIECTBYIOIINX YEIOBEKO-
00pa3HbBIX 00€3bsH.

[IponenaeM BHOBH BBIYHCIEHHS, HO YKe
C HCXOAHOW enuHUIEeH, paBHOW JIeCSATHUKpAT-
HOM BeJIMYMHE O6-TO Iara MpeauiecTBYIOIIe-
ro psma (10240 000 mer): 10 240, 20 480,
40 960, 81 920, 163 840, 327 680. Cymma Be-
mrauH 3Toro psima (645 120 000 net) ykaspiBa-
€T Ha DIO0XYy KapAWHAIBHOTO TpeoOpa3oBaHuUs
KUBOW TIPHPOBI, 0003HAYUBIIYIO MEPEXON OT
OeCCKeNeTHRIX (OPM JKH3HHU K IIEIOCTHBIM CY-
1ecTBaM >KMBOTHOro Mupa. Eciaum k 3Toi Be-
mrauHe (645 120 000) npubaBHUTH JeCATH-
KpaTHOe yBeJIWYeHHe 6-TO I1ara JaHHOTO psiaa
(3276 800 000 eT) 1 BO3pacT UEIOBEUESCTBA B
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€ro MaKCUMAaTbHBIX TpaHutax (12 294 000 mer),
To mHTEepBaT B 3 934 214 000 steT ykaxkeT B 00-
X dYepTax [UIHTEIbHOCTh CYIIECTBOBAHUSA
JKU3HU Ha 3emIe.

JlocTaTouHO «TOYHBIE) TIOTMAaHUs YCTaHOB-
JIEHHOM MPOTPECCUU B y3JIOBbIE TOYKH MUPOBOM
9BOITIOIINH, XapaKTEPHU3YIOIINE «COIUAITBHYIO»
WCTOPHIO YEJIOBEYECTBA, €0 OMOCONHAIHHYIO
MIPEBICTOPUI0 W OHOTHYECKYIO DBONIOIHIO,
MTO3BOJISIIOT TIPEATIONIOKUTh, YTO Ha CIETYIO-
IeM JTarle HaIINX [TOCTPOSHHUH MBI TOJDKHEI Oy-
neM 3aUKCHPOBATh HaYaIbHBIH MOMEHT (pH3u-
yeckoro 3apoxjaeHusi Bceenennoit. Ilponenaem
eIrie pa3 Ty e OIepanunio, HO ¢ UCXOAHOHN eIH-
HUIIEH, paBHOM JIECATUKPATHOMY YBeEJIHMYE-
HUIO 6-TO IIara MpeJIecTBYIOIIEr0 YHCIOBOTO
psana (3 277 000 000 mer): 3 277, 6 554, 13 108,
26 216, 52 432, 104 864. K cymmMe 3TUX 4H-
cen (206 451 000 000 nmeT) mpubGaBUM NIECSITH-
KpaTHOE yBeIWYeHHe 6-ro IIara JaHHOTO psaa
(1 048 640 000 000 yreT) M BO3pacT CYIIECTBO-
Banms xku3Hu Ha 3emue (3 934 214 000 mer).
B cootBeTCTBUM € SMIUPUYECKON JIOTMKOW MHU-
poBoO# mporpeccun Bo3pact BcenenHoii cocra-
BUT uHTepBaid Bpemenu B 1259 000 000 000
(1,259 - 10"?) mer. Dra BenuumMHa, TIIONyYEH-
Has WHIYKTHBHBIM ITyTeM, HAXOAWTCA B JIO-
BOJIGHO OJIM3KOM COOTBETCTBHHM C OIHHUM U3
pe3yabTaTOB TEOPETHUECKUX BBIUYMCICHUH BO3-
pacra BcesneHHOM, MOJy4eHHbIM Ha OCHOBa-
HUU TIOCTYJIUPOBAHUS MOCTOSHCTBA YCKOPEHHS
CBETOBOTO CHWTHaJa B IYCTOTE W HCIOIH30Ba-
HUS TIEPBOHAYAIBHBIX BEIWYHH, XapaKTepu3y-
FOINX 3aKoH Xa00ma. Mmeromuecs 3mech pac-
XOXKJICHHSI OTIPABMBIBAIOTCS MPUHINTHAIEHBIM
«pa3pbIBOM» MEXIY TEOPETHIECKHM ONMHCAHH-
€M HCCIeyeMOro MpoIecca, OITyCKAOINM
€ro TpeneibHbIE COCTOSHUS (B HAIIeM CIy-
yae TakoM uaeain3aueil iBiaseTcss JomyeHUue
peansHOCTH HyJeBOro oOhemMa BceermeHHO# Kak
HCXOJTHOTO MYHKTA €€ JBOJIIONNHU, OT KOTOPOTO
1 BEAETCA TEOPETHUECKUN OTCUET BPEMEHH), U
NEHCTBUTEIBHBIM €r0 TPOTEKaHWEM, HUCKITIoYa-
IOIUM JOCTH)KMUMOCTh HW/ICANbHBIX TPaHUIl H
He TpeOYIONTUM B CBOCH peaau3alnuy BCel mpo-
JOJDKATENBHOCTH TEOPETHYECKH HEOOXOIUMO-
ro BpemeHu. «Bo3pact BceneHHol, T. €. Bpem4,
mpormieaniee ¢ Momenta S = 0 70 HacTOAIIETO
MOMEHTA... BO BCEX CIydYasX... MEHBIIE, YeM
1 : H» [Hapmukap, 1985. C. 183].

Hamre npoutenve teMnopaibHON TUHAMUKA
MHPOBOH 3BOJIIOIIMK MPU BCEH METKOCTH Mare-
MaTHYEeCKUX TOTAIaHui B Y3JIOBBIE TOUYKH UCTO-

pHUYECKOTO TIpoIIecca BCe e OCTAeTCs B CBOEH
KOJTMIECTBCHHOH (hopMe JOBOJIGHO abCTpakT-
HOM MOJIENIbI0 JIEHCTBUTENILHON HCTOPUM, Tpe-
Oysl TOTIONTHUTENHHOTO TIOATBEPXKACHUS CBOEH
SMITUPUYECKON JIOCTOBEPHOCTH. Takum IMOj-
TBEpKACHNEM OylleT CIYXKHTh ee KaueCTBEHHAas
MHTEepHpeTHpyeMocTh. [IposicHnM KadecTBeH-
HBI CMBICI MEPBOrO IMKIA MPE/ICTaBICHHON
cxembl: 1-2-4-8-16-32. DTa mocnenoBareib-
HOCTH 0003HaYaeT MPOJOIDKUTETFHOCT BO3pac-
THBIX ()OpMAITHii B pa3BUTHH MHPOBOH IINBHITH3a-
uuu. Tak, COBPEMEHHBIN «KaUTaTUCTUIECKUID
MHUP, POKJIEHHBIN B OTHE HAIIOJIECOHOBCKUX BOMH,
cymecTByeT okojio 2 crojetuit (XIX—XX BB.).
[IpenmecTBoBaBIiee eMy OOIIECTBO «IPOCBE-
IMIEHHOTO  a0CONMIOTH3Ma» JKWIO 4 CTONETHS
(XV-XVII BB.). CpemHeBeKoBbE, YTBEPAUB-
IIMCh B TIOJIHOTE CBOEM PEIUTMO3HOM Heu B
apabo-MCcIaMCKOM HATHUCKE Ha JPEBHUN MUp,
oxBatmimo 8 BekoB (VII-XIV BB.). AHTHUYHOE
00IIIeCcTBO, B3pAIIEHHOE ICTETUKON JpeBHETpe-
YECKOr0 MUPOCO3EpIIanus, epexuino 16 crome-
T cBoel uctopum (X B. 10 H. 3. — VI B. H. 3.).
ConuanpHbIil  yKIIaJ PaHHEKIACCOBBIX IHBH-
JU3ani SMOXU OpOH3BI («a3HMaTCKUi CIoco0
MIPOU3BOJICTBA») TMPOCYIIECTBOBAT OKOJIO 3 ThI-
csruenetuit (IV-II ThIC. 1. MO H. 3.), TOTma Kak
«TepBOOBITHO-OOIITMHHBIN CTPOI» BpemeH Bap-
BapcTBa pacTsaHyics Ha 30 ThICcAYeneTHii — oT
TIOSIBJICHUST «UEJIOBEKa Pa3yMHOTO» JI0 YTBEPXK-
JIEHUST PEMECIICHHOTO CI0c00a XO3SICTBEHHOM
JIESITETFHOCTH B XOJIe OBJIIAJICHUS TailHaMU Me-
TaJUTyprUYECKOTO MTPOU3BOJICTBA.
CooTBeTCTBHE BEIWYHWH TE€OMETPUUYECKOU
MPOTPECCUN BO3PACTHBIM TapaMeTpam pe-
QIbHOW UCTOPUM MHUPOBOM LMBUIU3ALUHU
MO3BOJISIET CHeNarTh MPOTHO3, YTO «IOCTKa-
MATAIACTHYECKAs» DI0Xa HapOKIAIOIIero-
¢ UHPOPMAIITMOHHOTO OOIIECTBA IMPOITUTCS
BCEr0O OJHO CTOJIETHE, 3aXBaTUT UMb X XI B.
NuadopManmoHHBIN TIT00ATN3M TTOCTUHIYCT-
pUaTbHOTO OOIIEeCTBA MPEOAOIEBAET B CBOEM
MaKCUMyMe MOPOT BPEMEHHU KaK «IPOTKEH-
HOW», JJIMTENIbHOW, PACTAHYTOW peaabHOC-
TH ¥ OMNpeAeNsieT MUpP KaK YUCThIN (peHoMeH
TBOPYECKON CHIBI JKW3HHU, KaK HEIMpephIB-
HOE BO3POXKJICHHE TOJTHOTHI CYIIEro W3 «He-
OBITHS», W3 TIAyOWMH TEPBOPOTHOTO «BaKY-
yma». B KoHTekcTe HaOIIOZAEeMOTO COHKaTHs
COIMATIbHO-UCTOPHYECKOTO BpEeMEHHU B HHTEP-
BaJl HYJICBOW JUINTEIBHOCTH OHTOJOTHYECKAs
CTPYKTypa BpeMEeHH TepsieT KaueCTBEHHYIO O/I-
HOPOJHOCThH, OJTHO3HAYHYIO HEMPEPBIBHOCTH
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A CTAHOBUTCS NHCKPETHBIM TIPOCTPAHCTBOM
Pa3HOPOIHBIX CHJI, aHTHHOMHYECKUX BO3MOXK-
HOCTEH, IeiiCTBUTEIbHAA JUHAMUKA KOTOPBIX
OyIeT ONpenessIThCs MOTCHITHAIOM TyXOBHOM
cBOOOBI YeNIOBEKa B IMPETBOPCHHUH JKEITAHHO-
ro Oymymiero, Korma XoJl MHPOBOTO BpPEMEHHU
OKa3bIBacTCS MPOU3BOAHON PyHKIHMEH OUeo-
BEUCHHOTO IMPOCTPAHCTBA.
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