
ACTPO H OM H q EC K I,I E HAEJI IO AEHUfl
nocPEAcrBoM o H3H qECKI,IX

CBOHCTB BPEMEH I , I

B Hacroglqee BpeMfi HaMeTH.IIacb nepcneKTHBa Ha6nloAarb
acrpoHoMnqecKlle o6rexru He roJIbKo c noMolrlblo cBeTa, paAHo'
BoJrH riJrr.I ApyrHX,Iacreft c[eKTpa SneKTpoMarHHTHoro I't3JIyqeHHfl'
Ho H nocpeAcrBoM rex HsMeHeHtlfi e Qaenuecxnx csoftctsax Bpe'
MeHlr, Koropbre co3Aalor npoqeccbl, npoHcxoAsIIIHe Ha 3THX TeJIax.
Xorq rrasHoft gala.Iefi Hacrof ulero H3roxeHnfl tB.ltflercg onta'
,caHr.re MeroAHKlr raKllx sa6.npAeHnit n nolyueHublx p$yJlbraroB'
aeo6xoAr.rrrro Bce >Ke no Bo3Mo>I(HocrH l(parKo ocTaHoBnTbcff Ha
ToM, rrro cJreAyer [oHLIMarb no.u, QnsnuecKHMH cgoficrsaMn Bpe-
MeHH H KaK Mox{Ho no,'Ib3oBarbcfl HMH npli $ltsnuecxux H acrPo-
HOM HqECKHX I{CCJICAOB AHH'X.

K 3aKJrpqeHHIo o cyulecrBoBaHnH y BpeMeHI't Saauvecxux
csoftc'rs npHBoAHr HccJIeAoBaHHe npnpoAbl 3Be3AHofi sneprnn ua
ocHoBe AaHHbIx acrpoHoMHqecKnx Ha6lnAeuufr. kls srux AaHHbrx
cneAyer o6crosrerncrso QyuaauentaJlbHoro 3uaqeHufl: cBern'
Mocrb 3Be3,u,bl tBJlrercr oAHo3HarIHofi Qyttxultefi uaccu n paAlryca
no ncefr, AocraroqHo rultpoxofi o6.nacrn ux Bo3Moxnux gnaqenuft.

flprn AJrnrenbHoM cyulecrBoBagHg 3Be3A neo6xoAalrlo paBegcrBo
reHeparrun aHeprHH B 3Be3Ae u ee pacxoAa. Ecln gru npoqeccbl
He3aBHCI-tMbI Apyf or Apyfa, ro H3 sTofo ycnoBl-rfl cJleAyer xecr-
Koe orpaHr{qeHue Bo3MoxHbIx xouQurypauufi 3BeaA H ynoMsHyrafl

QynxulronalbHaq 3aBncuMocrb oKa3aiacu 6nr HeBo3MolKHofi. Cne'
.q,oBareJrbHo, B 38e3AaX Her l{croqHI'IKOB SHeprHH, KOTOpble He
gaBnc.fir or pacxoAa. BeulecrBo 3Be3AbI orAaer ggeprlln croJlbKo'
cKo.rrbKo Mox(er gHfiru B BH,u,e H3nyqeHHt c ee noBepxnocrn. Tar
6yaer npn npocroM ocrblBarr4a ltlrlr npla KoItrpaKI'[HoHHoM Mexa-
Hr.r3Me fe.nrurolrqa - KelrBI'IHa, KorAa BelllecrBo 3Be3AbI orAaer
He ronr*o renJloBylo, Ho H noreHIrHaJIbHyIo 3HepfHIo. OAuaxo
cooTBercTBynqat uIKatTa BpeMeHH nolyqaeTcfl CJII,iUIKOM KOpOr'
rorl - Anq ConHqa Bceto rpnAqarb MHJIJIIToHoB JIer' rlro coBep'
rUeHHo rrporrlBopeqllr HcTopHH )I(I{sHH 3eu.nn. floarouy npg ocTbl-
BaHHil He npoucxoAllr cylqecrseHuoii nepecrpolirll 3Be3A' I paa-
BHBarorcq rrpoqeccbl, Koropble nporuBoAefictnynr 3roMy. 3ees,qa
oKa3brBaerctt r,rauIHHoli, Koropafl nupa6aruuaer sHepf nto. OUH-
paqcb Ha 3aKoH coxpaHeHlls SHepfHH, ocTaeTcfl 3aKJIIOIIHTb, qTo

3BesAa qepnaer cBolo gHeprnlo H3BHe. 3ror BhIBoA cHI'IMaer
H rpyAHOcrb O6sqcHeHliq cyulecrBoBaHIlfl cBepxrnraHroB, paCxO'

K o s br p e s H. A. AcrpoHovHqecKHe Ha6.itrcAeHuq nOcpe,U,cTBoM QH3HqeCKHx
csoficrs spiMsHr{//BcnHxnsarcu}re 3Be3AbI: Tpyq" cHMno3HyMa, npHypoqenHoro
rorxpmrnro 2,6-rur re.necroua EnpaxaHcxoft actpo$uenuecxoii o6cepearopur,
DropaxaH, 5-8 oxrn6px 1976 roAa.  Epesas,  1977.  C.2W-227.
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AytotuHx raK MHoro sHeprHH, qro HH oAHH MbtcJlnUufi  ee 3anac
He Mox{er o6ecnequrt uM AocraroqHo AJIIlreJlbbHylo xlr3Hb-
3eesAu cyqecrBytor BcIoAy H BXoAtr B caMble pasHoo6pasHue
cTpyKrypbr, no3roMy Hx sHeprulo Mofyr rloAAep)Kl4Barb SBJIeHHS'
rrMeroulHe TaKylo lIIHpoTy oxBara, KaKylo HMelor roJIbKo npocTpaH-
crBo H BpeMq. flpu o6uvultx o6ctoflreJlbcrBax flpocrpancrBo lrac-
ct.rBHo H Aaer npocro Mecro A.rls co6uraft. Bpeua )Ke ylKe calvlo
no ce6e co6orrne, H oHo Mo)Ker IlMerb He roJIbKo ttaccl.{BHoe
csoficrso AJIHreJIbHocrH, Ho rlpeacraBJlsrb co6ofi sBneHI{e llps-
poAbl Toraa BpeMt, ssallN{oAeftcrByfl c Ber[ecrBoM 3Be3AbI, Mo-
>I(eT oKasaTbct HCToIIHI.IKOM ee gHeplHlt.

To.rHHe HayKLt IIoJIaraIor, qro y BpeMeHI'I ecrb roJIbKo oAHo
[accHBHoe ceoficroo, Koropoe l.r3Mepflercs qacaMl{. 3ro csoftcrso
MO)Ker 6Hrs HaseaHO reoMeTpHqeCKHM, noCKOJIbKy OHo tIO3BOJIfleT
cBfl3arb npocrpaHcrBo LI BpeMfl B eAHHOe qeTblpexMepHoe MHofo-
o6pasue. OaHiro upoMe)KyrKu BpeMeHI'l Moryr Hecra B ce6e w

Apyrge csotlcrea. EcrH grq cnofictsa peaJIbHbI, To oHi'l ,u,oJIxHbI
nposBJlflTb ce6q. s nosAeftcrnuu Ha MarepuaJlbnble cHcreMH' Ha
cocrosHHe BeulecrBa H Ha rIpoHcxoAtIIIHe B HeM npoueccu. flo-
gTOMy OHH AOJI)KUU 6Url aKTHBHbIMH QUSuueCXuMtl CsOfiCrnaME
u 6.naroAapq HM co6Hrnq Mnpa AoJI)I(HbI nponcxoAllrb He roJIbKo'
Bo BpeMeHH, Ho H c yqacrldeM ero B HHx- @Hsnvecxue csoficrea
BpeMeHH HanoJIHflIor coAep>KaHHeM ero npoMelKyTKH H npu gTOM

Moryr He I,r3MeHsrb ero reoMerpnn. floerouy raKoe 'npe4crar,re-

Hhe O BpeMeHI'I He npOTI'lBOpeI{HT CIECTeMe TOTIHbIX IIdyX' a TOTTbKO

AOnoJrHger HX BosMOIKHoCTbIO HOBbIX qsJeHI-{ft. OAgaxO TaKHe

tBJreHHfl e .ra6oparopHu ne na6,rIoAailacb, H no3ToMy He 6uao

Heo6xoAltuocru craBHTb onbITbI no BbltB!'IeHHIo y BpeMeHH ero'

$usuuecxux ceol icrs .  Tenept  x{e acrpoHoMHqecKI ' Ie  AaHHble no-

KagailH cylqecrBoBaHIIe sogAefrcrsuq BpeMeHA Ha BeurecrBo'.

r . r  nosroMy Bo3HHKaer Hacroqrel tbHaq Heo6xoAuMocrb aa6oparop-

Horo H3yqeHHt 3THx Bo3MoxHocreri. f lo.nyr{Hr'Iacb cuTyaunq, aHa-

, roruquan rof i ,  e  roropof i  o l (a3aJlct  6u Qnsux la6oparopuu,

oropBaHuofi or 3euln H HaxoAtulefics e r"ry6unax KocMoca.

EAsa rg oH 6u HaTOJIKHyJICfl B cBoxx Onblrax Ha AeHcrBI4fl, c1lJr

T.flfOTeHI4fl. BUec're C TeM 3TH cLlJIbI OnpeAe,'IqrcT He TOJIbKO BCIO

AHHaMHKy KocMHI{eCKHX TeJI ,  HO H I iX BHyTpeHHee cTpoeHHe.

Aua.norng 3Aecb 3aKJlloqaercfl B ToM, tITo, HecMorpn Ha orpol\{Hylo

noTepro sHepfHr.t, 3Be3Aa ilpeAcraBJrfler co6oft yArnure,rlHuti no

coBeprrleHcrBy repMoc. Hanpulrep, BeIIlecrBo Co,rnqa npH reM'

neparype BHyrpH Hefo flopflAKa AecqrH MI.t,t l! ' I l loHoB - rpaAycoB

MOXST OCTbIBaTb B coOTBeTcTBHa CO ruxa.nOf i  BpeMeHA lenrurO. l l -

ua - KeabBLtHa roJIbKo Ha oAHH rpaAyc 3a rpH ro,qa! HHqroxsstft

npr.rroK aHeprHLt, neo6xoAt'ttr ' t otfi LIr ' '  KoMneHcalrHI'I raKofo pac'

xoAa,  eABa JIH t r . ton 6 l t  o6parnr l  Ha ce6q BHHMaHUe a la6oparop-

Hbtx ycJIoBHflx.
Ipocrefiurnrra QnauueClurra CeofiCreoNI BpeMeHn i!{o}Ker 6urr

erO nanpas,'IeHHufi XOA. B reopeTul{ecxorl QHsnre H CrarnqecnOil
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MexaHHKe HanpaBneHHocrb xoAa BpeMeHH cr{HTaercR csoftcreoNr
HepaBHoBecHbrx cHcreM, a He caMofo Bpe, ' , , reHH. ConocrasaeHHe
6yayurero c pocroM gHTponulr raxofi cncreMbr coorBercrByer nprr-
r{HHHocrr-r, nocKoJIbKy npHqtIHbt HrueroT cnoficrso nopo}KAarb NrHo-
roqH:iieHHbre cr'reAcrBrrs; cJreAcrBnt xie AoJr)KHbr 6rrrt g 6yayueu
lro orHotrreHHr.o K npHqHHe. EcrecreosHaHHe soo6ue pyKoBoA-
cTByeTcfl 3THM COnOCTaBJreHrierrl 6yayulero co c"rleAcTBHeM, KoTo-
pOe, KaK OHO IIOJIaraeT, IIpHHIIHnHa"'IbHO OTJIHI]aeTCfl OT npHI{I'IHbI.
I-Ipuuniruo-cu-r€ACrB€HHbre orHouleHHfl., H B qacrHocrn HepaBHoBec-
Hbre c[creMbr, paccMarpHBarorcf KaK npn6op, nogsorsroull,tft
o6napyxlrrb xoA BpeMeHH, cyulecrByroqraf i  ecerAa He3aBHcHMo or
B03MoxHocrr4 ero na6.nloAeHus. Ecln 6yayuree npHHur.nHaJrbHo
orJrnqaercn or nporueArrrefo, ro AoJrxHo 6uru n pa3rHqne B QH-
3HqecKHX caoficrsax rtpHqHH H cneAcreaft BosMoxHocrb raKoro
pa3flHriHt ToqHbIMH HayKaMH OTBepraeTcfl, rrocKoJlbKy ero HeT B Hx
ocFroBax; B HLrx Her flpr4Hi{r,rna [pnrIHHHocrH, xort It co6nloAaercq
nocJreAoBarer'IbHocrb Bo BpeMeHI.t co6uruft .

B cLtily o6ulnocru s-ala,rH sKc[epHMeHTaJrF,Hoe AoKa3areJlb-
crBo cyulecrBoBaHHrr y BpeMeHH HanpaBJIeHHoro xoAa H efo Hc-
cJreAoBaHHq Aofix(Hbr 6uru nocraBJleHbr Ha npocrefiruux MexaHH-
r{ecKHx cacreMax, 6nvrsxux K cucreMe Marepr.IaJlbHblx roqeK. Tar
KaK xoA BpeMeHH npof lBlrercq B npHqHHHbrx cBs3tx, To B gTy
cHcreMy AoJrx<Ho 6uru BHeceHo rrpHqnHHo-cJreAcrBeHHoe orHo-
uIeHHe HeKoropbtM rrpou,eccoM, xoropuft, Bo3HHKas e o4uori ee
rracrH, 6yaer lor-Jroularbcs B Apyroft. B cncreMe sro npHqHHHoe
sosAeftcreue 6yler lepeAaBarlcn ecraQerofi c orpoMHbrM tIHcJIoM
3BeHbeB. Hac 6yaer uHTepecoBarb ro sJreMeHTapHoe 3BeHo, fAQ
nponcxoAnr HenocpeAcrBeHHar nepeAarra 4eficrnun oAttoft ToqKu
Ha Apyryro. Hs-sa HeBo3Mo>KHocrH coBMeuleHHq MarepHaJrbHbIX
TOrreK MexAy HHMH AOJI>KHa CyqeCTBOBaTb f lycTafl  TOr{Ka HJrH TO-
qeqHoe npocrpaHcrBeHHoe pa3JrHqHe 6r.  Hecosi laecruocrb npptqnn
H cleAcrBufi eo BpeMeHr,r trptaBoAuT K cylqecrBoBaHl,trc aHaJIorHq-
Horo BpeMeHHoro pa3r 'rr lquf l  6/ .  Be.uuqusu 0r n'61 Moryr 6urr
oAHoro [opqAKa MaJIocrH, a HX orHouleHne - xouequofi eenhqlrHofi:

(-- - 6t
- r -  d t  '  ( l )

KOTOpas H Mox(er cJlyxurb rrtepofi xoAa BpeMeHH Hauero Mnpa,
KaK cKopocrb npeBpaureHhfl iIpaqI,IHbI B cJIeAcrBHe. tlro6u noJly-
rrurb HanpasleHHurl  xoA BpeMeHH, BeJIHqnHa ( l )  Aon)KHa HMerb
o[peAeJreHHuft sHaK, He3aBacflulaft or cncreMbl cqera. flocronlxy
cneAcrBue HaxoAurcfl n 6yayueru no orHoIIreHHIo K npHrIHHe, To
6l nueer B[oJIHe onpeAeneHHufi  sHax. Hro xe Kacaercr 6x, ro eno
gHaK coBepueHHo HeonpeAeJIeH H 3aBHcHr or npHHflTofo HanpaB'
reHuq crrera B rlpocrpaHcrBe. OAHaxo npn [oJIHofi usorponHocrlt
npocrpaHcrso b6raAaer 3aMeI{arerbHbIM csoficrsort HecoBMecrl{-
MOCTH npaBoro H "'IeBoro BHHTa, T. e. npl,lHqlinHaJlbHolo orJIHqHq
npaBoro or JreBoro. Ec.rrn 6l rBJlflercfl noBoporoM B nJlocKocrll,
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nepneHAr{KynnpHoft HanpaBJreHHIo rtpHr{HHa - cJreAcrBr.re, opr Ko-
roporo o6ogua,rulr qepe3 l, ro onpe4e.nenuufi snar 6/ Mo)Ker opH-
etrHpoBaTb [rocKocrb' nepneHAHKyJItpHyIo x i, u Aarb BenHqHHe
C2 ollpe,(e.neuHufi sHaf. OroroAa cneAyer, qro Berr.rrruua Cz AoJt-
xHa 6url nceBAocKa!'rffpo_lvr, a BeKrop icz-.rilrnefisoft cKopocrbK)
noBopora BoKpyr ocr.r j. C noguuafi npilqHHbr r{ cr,reAcrBns rroBo-
porbr BpeMeHr.t AoJr)KHn 6urt pa3Hbrx sHaKoB. floerouy c HauHM
gJreMeHTapHhrM 3BeHoM cBfisaHbr ABa nceBAoBeKTopa: f iC2 e c.neA_
crBHH u -iCz B npHrrHHe. AeficreHe oAuofi roqKr.r Ha Apyryp ocy-
ulecrBJrflercs xoAoM BpeMeHn c 3THM CSOfiCrsOn. flOsrouy rpernft
3aKoH HnrcroHa Mo)KHo paccMarpHBarb KaK c,'reAcrBrde' csbficrs
XOAA BPEMCHH H NPHqHHHOCTH.

fIpH sepxaJrbHoM oro6paxeHr.rH xoA BpeMeHr.r KaK nceBAocKa-
.Irffp r{3MeHqer 3HaK. flOeronry Map c o6parntrirl reqeH}reM BpeMeHH
aoJDKeH 6urr panHoueHeH HarrjeMy tr{npy, orpax(eHHor\{y B 3epKaJre.

flpelcrarau ce6e uAea.nlHnfi eorqoK, coirosrqafi ur! oanofi rrla-
TepuaJrbHoii roqKn, Bpantaioueficr eoxpyr HanpaBJ'renwn i c nuuefi-
uofi cxopocmrc .U, suax-Toropoft onpe4eJrfler BparqeuHe no u,ru
[porHB .racoeofi crpenKn. TorAa c AeficrBueu 0 uepes Koneq ocn
Ha roqKy onopbr B HanpaBJrenw.u j 6yayr B grrrx ABvx rorlKax co-
nocraBJreHbl nceBAoBeKTopbI tiU, no4o6Hue nceBAoBer(ropaM xoAa
BpeMeHH -liCz. Bnonse Bo3Mo)t{Ho, qro oHH cKJraAbrBarorca ait
BbIIIHTAIOTCg, I{ TOTAA B CHCTEMC C,'ICAYET OXHAATb NO'BNCHHfl ABYX
AoIIonHETeJrbHbrx, cn.n A O:

A A  UA(D: r t  z;  l@ l.  {2)

3rn coo6pa)KeHltff u Qopuy"rra (2) rr.roryr 6urt cnpaBeAnnBbr
roJIbKo Anq oAHoro npHr{HHHo-cJreAcrBeHHoro 3BeHa. B pea.nlHofi
Xe CHCreMe IIpOICXOAAT npHTIHHHOe 4eftcrBge H Co crgpoHbr TOfi
qacrll cucreMbr, rAe HaxoAHTcg cJIeAcTBHe. 9nc.no raKHX 3BeHbeB
MolKer orJrr.{qarbcfl or rrHc!'ia 3BeHbeB HopMaJrbHofi nepeaavv nJrr4
c HrrM coBnaAarb. Crarucrnqecxn Mo)KeT noryqnTbcfl pa3nnr{ue
noBopoToB BpeMeHr.r B MeCTaX npHr{HHbr H cJreAcrBr.rrr He Ha eAu-
unquufi yforr $oprvry.nn (l), a ira uexoropufi yroJr q. floarouy
a Qop.uyne (l), onpeae.usrcqeft xoA BpeMeHH, AoJrlKHo croffrb He
6J,.u lg_161, u coorBercrBeHHo xoA npemeHH 6yaer r{Merb 3HaqeHHe
Qlgl.3ro eHaqeHne u c! ' IeAyer noAcraBnrb BMecro C2 n Qoprr,ryny
(2), uro6u noryrrlrrb BbIpa)KeHHe Anfl AorroJrHr,irenbHblx can, Bbr-
3BaHHbrx xoAolr BpeMeHn, n pea.nsHoft  MaKpocKonu,recxoft  cncreMe:

T IA(D: - t  I  lq  l -e l@ l .  (3)

OaHa H3 grHX AByx cnr' i AoJrxHa Aeficrsoearb raM, fAe Haxo-
AHTCq npuqfiHa, a Apyfafl TaM, rAe HaxoAHTCq C,'reACTBHe.

3na.reHr.rs e, KparHbre rT, He Aaror pa3rnr{nfl BpeMeHH Ha Korqax
CI,ICTeMb-I 14 paBHoCHJIbHbl CJtyqaIO g:0, KOfAa OrCyTCTByer [pHrrKH-
Hocrb. l4z-ga esanrraoAeftcrBrlf l KoHrroB cr.rcreMbr BcflKHe Apyfne
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3HaqeHHr g 6yayr Bce BpeMq u3MeHflTbcfl. floerorvry B cncreMe
c npHqqHHbrMH cBfl3rMt!, B Koropyrc BBeAeH rHpocKon, ycrofivuerte
sHaqeHHfl A(D r,loryr norBuTbct JII{IIIr npu yc,'IoBHIl

q : r u t i  n - 0 ,  l ,  2 ,  3 , (4)
MuoroqltcneHHbre onbITbI, rrpoBeAeHHbre c pa3r'IHTIHbTMH fupo-

cKolaMH, 6ueu nocraB, 'reHhr Ha raKHX npocref iurnx MexaHnr{ecKHx
CHCTCMAX, KAK PbIqAXHbIC BCCbI I4 AJIHHHbIC MAqTHHKH. 3rU OUUTH
noKa3aJIH, qro B gTI-{x cncreuax AeficrBHTe,'rbHo noqBrrlorcfi ,u,Be
cr{r'rbr xoAa BpeMeHn AO e coorBercrBna c Qoprr.ry.nofi (B), Ha[paB-
neHHbre no ocn rHpocKona, 3aBHCsUIlIe OT HanpaBneHl,rf l efo Bpa-
UIEHI-]g I-I BO3HI'KAIOIIIHE CTYNCHSMIi NO MEPC POCTA NPHqHHHOTO
sosAeficrsufl Mex(Ay poropoM r{ HenoABnxnoft .racrrto cncreuu. flo
r.r3MepeHHhrM 3HarreHHqrra A(D nepuoft cryneHr.r (n:L'�), 3Har Bec
rupocKona 0 r cxopocrb poropa U, uoxno 6ulo cor.uauro $op-
nay.ne (3) onpeAennrb Bernr{HHy Cz/n:

Crlt:700:L 30 xr',r/c. (5)

Taxsu o6pasou, oTHorrreHHe C2 K cKopocTH CBeTa cl OKfl3a,'rOCb
lPy6o paBllbtM | / 137 - nocroqHHoft roHxofi crpyrrypbr 3orrruep-
Qe.nraa. lloarouy Mox(Ho no;rararb, qro xoA BpeMeHH cBr3aH
c ApyrHMH yHHBepCaJrbHbrMH nocroflHHbrMr.r Bbrpax(eHr.reM

Cz: e2lh. (6)

Ho ecnn Ebrpax(eHue e2lft. oilpeAeJrfler cyrqecrByroutyrc n flpn-
porg peaJrbHyro cKopocrb, ro Hanrrque 6espasuepuofi nocrosusofi
elftct nepecraer 6Hrs saraAorrHbrM H craHoBurcfl ecrecrBeHHbrM
KaK orHorxeHue HeKoropbrx AByx cropocrefi.

Onuru c rnpocKonaMll no3BoJlfftoT orrpeAeJllrrb He roJIbKo Be-
nHrIHHy xoAa BpeMeHH, Ho H efo 3HaK. Ec"ra npuHtrb, lrro AeficreHe
BpeMeHH npoHcxolHr npu BpaITIeHHH rHpocKorra B cropoHy, nporH-
BonoJrox(Hyro xoAy BpeMeHr.r, T, e. npH Bbrr{HTaHr.tH U ns C2, ro Arq
sTOrO 3HaKa nOr'IyqItTCE yCJIOBHe:

flonopor'xoAa BpeMeHH npou.cxoAnT no r{acoBofi crpelre, ecJrn
cMorpeTb H3 npr.rrrHHhr Ha cJre,u,crBHe. 3Havur, C2 flB"[flercq [ceBAo-
cKaJlflpoM, noJIox(HTer'IblIbIM e npanoft cacreMe xoopAnHar. *

O6qsarenrHoe cocyluecrBoBauue AByx cHJI, BbrgBaHnbrx xoAoM
BpeMeHu, l tMeer oqenb 6oltruoe npHHrrHnHaJrbHoe gHaqeHne, Lls
gToro o6croqrerrcrBa cJreAyer, qro BpeMq Mo)Ker co3AaBarb\B cH-
creMe MoMeHr BpaII{eHHfl  H BHyrpeHHue Halrpr)Keuua, pa6ora Roro-
pux 6yaer H3MeHflrb ee gHeprurc. C.[eAosareJrbHo, BpeMfl Mox(er
nepeHocHTb sHeprHro, MoMeHr BpaIrIeHHr, HO OHO He nepeHOClIT
r{Mnynbca.

Bpaqeune 3euan no3Bo,rr f ler nocraBurb 6ee rupocxonoB oqeHb
npocrble H JrerKo ocyilIecrBHMbre orrbrrbr..[le.no B ToM, qro Bec

- . *  B npeAuAyruux Haunx
H u, nogroMy TaM norlyqHncfl

pa6orax 6u,ru npuulrbr oAliHaiioBr,re 3iraKli
nporaBonoroxHufi enax C2.

;trc6oro re.na o6yc.rroBJreH npHTsx(eHHeM orAeJrbHbrx Macc 3euru,
BparqaloruHxcq c pa3flHrtHbrMl,r "nuHefiuuMH cKopocrflMH. flosrouy
c ol";roli Beca cBfl3aHa HeKoropar cpeAHnr cxopocru O, or.nnuual
or .cKopocrw U napanJrerH, rAe npolrseoAlrtcg orrb{T, It c Koro-
pofi :reficreyror cuJrlr peaxqufi B c?rcreMe. flpu aneceHnH B cucreMy
npHqHHHocrH B neft ,  KaK H B onbrrax c fnpocKonaMa, cJreAyer
ox(rJAarb norBJIeHHt cHJr xoAa BpeMeHH B coorBercrBHrl c Qopr"ry_.nori (3), e xo_ropoft i 6yaer opronr HanpaBneHnfl ser'rHofi-oi'
H B Koropofr U Aorrx(Ho 6url saueseno si e - A). Oru cuJrbr
yAanocb noryqr-irb H HSMepnrb Ha o6srqnux pbrr{ax{Hbrx Becax,
K KopoMbrcny Koropbrx oAHH rpys 6ua noABeureH x(ecrKo, a Apy_
roft ua aJracrurrHoM _noABece. Onopa r{eHrpanbHofi npusrrru 6d.rra
npHcoeAHHeHa K elr6paquojnoMy MexaHH3My, xoroplrfi co3AaBaJr
BeprHKaJrbuue nn6paunr.  Bn6paqr.rH pacnpocrpaHqnHcb rro Kopo-
MbICJIY, NOIJIOIIIAJIHCb sTacTHqHbIM noABecoM H co3AaBaJIH Heo6xo.
.Iauufi noroK np.HquHHoro eosAeficrana. I(uueMaruKa KopoMbrcna
noryqaracl raroft, npr.r Koropoii xoseq ero c rpysoM Ha xecrKoM
noABece He HcIIbITbtsar xone6auvfr, a KoHetI c gJIacrHrIHbrM [oABe-
coM HMe.r aMnJrnryAy B ABa pasa 6onruyp, geM aMnJrH?yAa r{eH-
rpanlHofi npaansr. Alrnlnryai npn3Mbr Osra'a nop"a*u *"rn"*..-
pa, a qacrora He flpeBbrrrraJra 30 fq, c reM qro6u ycKopenur 6ulr.r
MEHbIIIC YCKOPEHHq Tq}KCCTH I,I  TIPH3MA HC MOTJIA OTPbIBATbCq OT
onopbr. flonyva,rcr cnoxofiHuri pexHM B3Ber.rrHBaHnr, flpt4 KoropoM
I{eH3MeHHo Ha6.nroAaaocb cryneHr{aroe yrffxeJreHr.re rpysa Ha sJra-
crHqHoM nOABeCe. !,pyran cHJra [porHBonoJrox{Hofo HanpaBJreHrit
.4OJrX(Ha 6nrt npHnoxeHa K onope KopoMbrcJra. Pesy.utrarbr oAHoro
u3 TaKHX l.rSrr,repeHuft npH pa3JIHqHbIX rlacToTax rroKa3aHbr Ha
Qur. l, r4e no BeprnKa.nruoft oca orJroxeu aQQexr yrqxefleHuq
rpyla, nepecq[raHunft  Ha oAHH KnJrorpaMM.

3ra Hsnrepenna 6una BbrnoJrueHbl 
-e 

lly.nxoae. OQ$exr 3aBHcHr
oT IIIHpOTbI rr, KaK noKa3aJIH Ir3MepeHHt, coBepIIIeHHo HCr{e3aeT Ha
napatJ'reJru 73"05', fAe, cJreAoBareJlbHo, U :U.-

Muoroxparusre i l3Mepeunr noKa3aJru, qro xorr cryf leHn yrq-
xeJreHHt rpy3a ocrarorcfl HeH3MeHHhIMH, Ho qacrorbl ou6par1nfi,
npH KOTOpbIX OHr.r  BO3HHKaIOT, MeHtroTcf l  orreHb CHJIbHO B 3aBHCH-
Mocru or  o6crogleJ lbcrB,  ! ' re)KaurHx BHe KoHTponq ra6opaToDHH.
Cyulecrayer  H cesoHHsr i l  xo4:  oceHbrc onbrrbr  ns ixo4rr  sna,rure ioHo
Jlerqe, r{eM BecHoft. f lpnurnocl npuftrn K BbrBoAy, r{To i lpoHcxoAr-
urHe B npupone [poqeccbr ocna6.uq]or silLr ycwntBaror pocr npr-
qHHHoro ecsAer?crenn B cr4creMe. OcyulecTB,'reHne pa3nnqHbrx rtpo-
rreccoB oKoJro ctrcreMbr rroArBepAHno npeArionoxeHne. l lonopor
BpcMeHr4 cp Qoprvry" ' ru (3)  oxasancE t tponopuHoHaJrbHbrM He roJrbKo
noroKy rrpHrII.rHHocrH B cucreMe, Ho eu1e H uexoropoft apyrofi Be,' itr-
rIHHe,^KOTOpas 3aBncHT He or cHcTeMbr, a or oKpyx(arcIrlHx npoqec-
coB. 3ra eer l rqr . rHa uox<er 6ur l  Ha3BaHa n"qorHocrbto BpeMeHa,
3Har{Hr,  y  BpeMeHu, r (poMe HarrpaBJreHHofo xoAa,  ecrb eule H Apy-
roe QueuuecKoe cnoficreo - ero [JrorHocrb. f lpoqeccsr, ycuJrr{Baro-
UII{e B cr.icreMe npHqHHHoe AeftcrsHe, vBeJrHqHBaror nJrorHocrr,
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BpeMeHr.r B oKpy>KaroqeM Hx npocrpaHcree. flpoqeccbr x(e nporr.r-
BOnOJTO)KHOTO AeucrBHff yMeHbrualoT ero rrJlorHocrb. B uepeou cny-
qae Mox(Ho roBopHTb O6 nSnyveHHH BpeMeHH, a BO BTOpOM - O ero
noIJIO[teHHH. llpoqeccbt, yBe.rrHr{HBalouue 3HTponHro TaM, rAe oHrt
npOHCxOAqr, u3JlyqarcT BpeMff. 3rO, Hanpl{Mep, TaKHe npoqe.cbr,
KaK pa3ofpeB TeJa, TasHLre Jrb,a, HcnapeHHe xu4rocrefl, pacrBo-
peHHe B BoAe pa3JruqHbrx BerrlecrB H Aaxe yBsAaHHe pacreuufi.
flporunonoJroxnbre )r(e HM rrpoqeccbr, HanpxMep ocrbrBaHHe re,rra,

75 20 25 J0
4acmomar fq

Oxr. l. Cryueuuarufi xoA yrxx€rre1friP#"_: pocroM qacrorbr ax6paqufi ua

3aMep3aHue BOAbI, nOfJrOIqarOT BpeMq, H B T4XOKpeCTHOCTH yMeHb-
ulaeTcq ero n,rlorHocrr. oxasaJlocb, qro H3MeptForrlyrc cprcTeMy
MO>KHO 3auluTnrb gKpaHaMn OT gTr.rx .qefiCreHfi co cTopoHbr rrpoHc-
xoArlll l lx s6rrlsE [poqeccoB. TaxHulr 3KpaHaMr.r Mofvr 6Hrl- pas-
Hoo6pasHue rnepluie Berr lecrBa: ueran,ruqecxse n"uaciugor,  cter.rro,
KepaMHKa-t lprr  ToJru{HHe r ix B oAHH-ABa CaHTHMeTpa. xuArOCrn
3KpaHHpyIOT 3HarrHTersHo cna6ee; raK, AJrr norJrouleHHfl Aerlcrelrq
BpeMeHH no1oft, neo6xoAuu cnoft ee roaulnnofi B HecKoJrbKo AerIK-
MerpoB. Ec. i ln Co,rHqe 6.naroAapr npoqeccaM, Koropbre B HeM rrpo-
I{cXOAflT, H3I}UQg1 BpeMfl, ro .IIyHa BO Bpeprfl garnleg6fi AOJrX<Ha
3KpaHupoBarl  Aef icreue Co.uuqa qepes BpeMfl  Ha 3eu,rro. Hccne-
AOBaHHe TaKOTO gBJIeHLts HaAO npOBOAHTb npH rIacTHbrX 3aTNle-
Hr,rflx, qro6i,t [cI(JrIoqHTb Bo3Mox(Hocrb HapyueHHfl Mereopo!'Iorur{e-
cxot l  o6ctaHosKa, KoTopaq, KaK H3BecTHO, OCTaeTCg Uel lalreuuori
Bo BpeMs 3arMeHHIi  c ua.tol i  $asoft .

Ha6.rrrcLenllfi Ha pblqaxHbrx Becax o an6paqnoHHoM pe)KHMe
6sr.rrn [poBeAeHbI n flylxone Bo BpeMfl [qrtl co,'IHer{Hhrx garlteHllft:
61, 66, 71,75 u 76 roaa. Oqesl sarpy4unrer ' rbHo cJreAurb 3a r.r3Me-
HeHr.reM rracrorbr eu6paqnft, Heo6xo4auofi ,q.ng nonyqeHuq lauHofi

cryneHH yrsxeneHr.rr rpy3a. floaronay npH HerrsMeuHofi rr crporo
KoHrponupyg-Mori qacrore Ha6.nrc.qa.nacb caMa BeJrHsuHa yrsxeJre_
HHr rpy3a. (ax noraehrBaer $ur. I, BcerAa cyqecrByer HeKoropafl
CCTECTBCHHAq AHCNEPCHfl OKOJIO CPCAHETO NOJIO)KEHHff CTY' 'EHI,I .
floarouy npu H3MeHeHraH nJrorHocru BpeMeHH Moxer [ojryr{HTbcs
cABr,rf cpeAHero 3HarreHHr zruepeuuri orHocHreJrbHo erc [pexHero

Qur. 2. Vueslruesue aQ$exra
yTr)KeJreHufl rpy3a Bo BpeMt
3arueHns Coasqa 2b Senpana

1971  r .

trotoxeur{r. flp" scex Ha6nnAaBrrrHxcfl 3arMeHuqx npoHcxoAuJro
yMegbrxeHne cr.rJr, Bbr3BaHHbrx xoAoM BpeMeHH. Ha Snr. 2 npnee4eu
npHMep raK'x sa6.nrcAessfi no npeuf, 3arMeHHpr 1g7l r. herroepe-
HHfl npori3BoAnnHcb Ha AByx qacroTax, Bbr3brBaBurHx esoeriru
nepnofi H aropofi cryrreHu. Oru ga6lrcAenue no3BoJrflroT c ,a.ocra_
TotIHLtrM ocHoBaHLreM yTBepx(AaTb, rrTo Bo BpeMs sarMeHuli vMeHb_
Irlaercfl lrJrorHocrb BpeMeHr.r. CaeAoearensuo, Co.nH,re Hsavuier ue
TOJIbKO CBCT, HO H BPCM'.

vueHrueHue nrbrnocrn BpeMeHr{ AoJrxHo npoHcxoArirb He
ronbKo npn 3arMeHnflx, Ho H rrpu BocxoAe HIrn 3axoAe Co.tgqa-
L'AHAKO B OOHqHbIX YCJIOBHflX B 3TH MOMCHTbI I IPOHCXOAET CJIO)K-
Hne reoQHsnqecKue f lpoqeccbr,  n^epexpbrBarorqne'eQQexr sKpaHH_
poBaHHr Consua aunyxrocrllo 36u.niE. To.nrxo "' xo"qe 3rdMhr,
npu 60.nluoM CHe)r(HoM noKpoBe H HH3KOM cO.nHqe, yAaBanocb Ha-
6ntoAarl B qacroM sn,qe grbr aS$exr. Ha nporax,Jfri" p"lu n",
a Tyaxoee a Qenpa.ne-Mapre na6iroaa;rcn peixnri cKaqoK noKa3a-
nufi nw6paqlroHHbrx BecoB, c ror{Hocrbro Ao MHHyrbr coBnaAarcutufi
c MoMeHroM HcrHHHoro saKara Co.usqa 6es yueia peQpaxuHu.3ro
H Apyrae aa0QepeHur.raJrbHbre esQexru roryr{arucb H Ha Becax,
B KOrO_pbrx seo6xoAr.rruufi rroroK npHTTHHHOCTH OcyurecrBntJrcE
He eu6paqnanru, a pacnpocrpaHeHHeM renJra no KopoMbrcJry
BecoB.

H a 6nroaeHrlr coJrHeqHbrx 3arMeH nli noxagaJr [r np rrHuHnH a Jr buyro
BO3MO)KHOCTb HSyqeHHfl KOCMHqecKr.rx reJr c troMollrbro dHsirqecxHx
ceoricrs BpeMeHr.t. Ho q.n-s noryrreHHr KoHKperHhrx pesy.irtraroB H
AJrn Bo3MOXHOCTH Ha6nrcAeuuft apy.ax KocMr,rqecKr.rx o6rerroe
ua40 6u.no ycoBeprxeHcrBoBarb MeroAnKy n nafi.ru Apyfne cnoco6u
pefHcrparrHu snsHvecxsx csof icrn npeuenn. perueHne erof i  3aAaqH
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uoryr{Hnocb B pe3yd'rbrare ugoro.nergeft cosl'{ecruofr pa60rbr
c B. B. HacoHosul,r. Torlxo 6.narolapa ero r.rHHrIHarHBe n efo
6olrurouy rexunr{ecKoMy olbrry yAanocb saitrw H ocyqecrBHrb
MeroAHKy, neo6xoAauyro AJrff acrpoHoMuqecKlrx na6nrcAeunr?.

flnorsocrs BpeMeHri [peAcraBJrqer co6ofi Her(oropyrc cKanflp-
Hyro BenHr{HHy, Koropan u ualuoAaJracb B flpeAbrAyulux onbrrax.
fl"uorHocm BpeMeHH y6uoaer c paccroqnneM or co3Aaroulero ee
npoqecca. lloerolry AoJr)KHo na6.nrcAarlcfl H BeKTopHoe caoftcreo,
coorBeTcTByrouee npaAHeHTy nJroTHocrH, Koropoe Mo)KHo rpaKTo-
Barb KaK H3Jyr{eHne BpeMeHlI. Ans o6sapyxeHl,rfl groro ceoftcrsa
6u.no coBepruenHo ecrecrBeuHo o6pararbcr K Kpyrr{nbHuM BecaM.
flocre MHoroqucJreHHbrx npo6 6or.rra nafiAesa npocrefiuafl ux KoH-
crpyKullfl, peuarcuraff rrocraBJreHHyro 3aAarry. Kpyru.nuHue Becbr
.u,oJlxubr HMerb AeMnQHpoBaHHe, a ?rx KopoMbrcJro Aoax(Ho 6nrt
p€Ko HepaBHonJrerrHbrM H coorBercrBeHHo groMy HMeTb 6o.nuruoft
xpy3 Ha KoporKoM rrJrer{e. Bnoc.ne4crBl,Iu oKa3aJrocb, qro He Hyxno
cneIIHaJIbHoro .qeunQepa H BrroJrHe AocraToqHo conporHBJreHHfl Bo3-
.u,yxa B cocyAe c 3rHMH BecaMH. BepoarHo, aerrlnQnponaHue seo6-
xoAuMo AJrfl Toro, qro6u nponcxoAr.IJlo npnqrrHHoe pa3AeneHue cHJI
s Her.rs6exnoft nape, Koropyp nepeAaer cr{creMe BpeMr. Xoporuue
rroKa3aHr.If AaroT KpyrHnbHbre Becbr c oTHor[eHHeM nleq nopfAKa
I : 10. Marepnan KopoMbrcJra H rpy3oB Moxer 6urn .np6uM, H ro
x(e orHocl{Tcq K HHTH noABeca. flpaxrnqecKH x(e nyque trpnMenfl?b
CBHHIIOBbTe rpysbr, a Ailn noABeca KanpoHoBylo HHTb AHaMeTpoM
e 15 Mxr,r npn AJTHHe nopqAKa 5-10 cu. Bo ng6exasne [oMex co
cropoHbl 3JIeKTpocraTHrIecKHx RereHHfi srn HecHMMerpHr{HbIe Becbr
.qonlKHbr HaxoAurbcq B MerarrHr{ecKoM cocyAe q{iflHHApuqecxoft

$opun r.r 6urt 3aKpbrrbrMr.r cBepxy o6uxHoseuHbrM, HeopraHaqe-
CKHM CTCKJIOM.

flpouane4eHnbre c gTHMri BecaMr{ onL{TbI rroKagaJln, rtro crperKa
necoB, T. e. AJIHHUIIft XOUeq KOpOMbICna, OTTaJIKI{BaeTCI OT BCeX
nepeqficJleHHbrx BbIIIIe npoueccoB, lr3Jlyqaloulux BpeMfl, Il flpHTsfr.r-
Baercf K npoqeccaM, efo rlornoulaplquu. Hcc.neroshxuq noKa3aJIH,
qro crpenKy BecoB npnTsfnBaror oqeHb MHorue npoqeccbrt lto6ue
aeQopiuaqalr reJra, yAapbr eos.lyurnofi crpyn or fipensrcrBr.rs, pa-
6ora necoquHx qacoB, rrofJlolueHne cBera, npncyrcrexe Ha6rroAa-
TeJIfi r.r Bce ttpoqeccbl, cBt3aHHbIe c rpeHr.reM. Hynenoli orcqeT, r. e.
HOpMaJrbHOe noJroxeHHe cTpenKH, ycTaHaBJrr.rBaJrcr He KpyqeHneM
HHTfi, a AeficreHela coBoKynHocru npoucxoAflurnx BoKpyr npouec-
coe. Ha6nloAaBrlrnecs noBoporbr BecoB npoacxoAHJrn Ha AecfirKir
rpaAycoB, rrro coorBercrBoBaJro curaM [optAKa 10-3-19-+ 4HH.
TaxHu o6pasolr ,  npn Bece KopoMbrcJra B HecKonbKo rpaMMoB ero
noBoporbr 6HJu,r sn3gaHbl cr{JraMI,I, cocraBJIrBIuHMn l0-6-10-7 or
,qeficrsynqax B cllcreMe cr{r.

3aqnra sKpaHaMH KpyrHJrbHbIX BecoB or BJTHflHHfl [poueccoB
oKagaJlacb taxofi )Ke, KaK n Ha pbrr{a}KHblx Becax a on6pauuouHoM
pe)Kr.rMe. Oxasarocn, qro BelqecrBo ar(paHa nepecrpaHBaercq no4
Aeftcreuela nponcxoArrrlnx npoqeccoe. AeficrBI{TeJIbHo, TeJIo, Haxo-

AHBrueecfl HeKoropoe BpeMq s6rnsn npouecca H noAneceHuoe 3a-
TeM K KpyrHnbHbIM BecaM, Aeticrsogaro Ha Hux raK x(e' KaK H caM
npo[ecc. 3anoltnnanue Aeficrsuq npo[eccos csoftcrseHHo pa3nutl--
HbIM BelqecrBaM, KpoMe aJIIoMHHHn. Buecre c reM antoutlHnfi
tBrqercs yAHBHreJIbHo xopoluuM aKpaHoM. Ha Qnr. 3 norasaHu
oTKJIoHeHItq KpyTlrflbublx BeCOB nOA AetiCreueM HcnapeHlls aUeroHa
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npIl SKpaHHpoBaHHI{ Itx CJIOeM
Kaprona sHa.IuternHoft ToJI-
IrrHHbI, rosxofr creKJIflHHofi nla-
cruttxoft n rarofi xe naacrnsxoti
c 3epKaJrbHbIM croeM pacnbIJIeH-
Hofo Ha nefi anrouuHuq. Taroft
rouxuft c.noft se Moxer co3Aarb
norJrouleHus. OAHaxo eror cloft
yMeHbrxHJr Aeficrst,te nPo]recca
nor{Tu s ABt pasa. OrcrcAa cJIe-
Ayer, qTo KpoMe norJlOuleHufi
BpeMeHH cyuecrByer ellle u ero
orpax(eHlre, a atIoMHHI,IeBOe no-
KpblTr.Ie tBJIteTcfl npeBocxoAHbIM
orpax{aTeJleM He roJIbKo cBera,
HO H BpeMeHI{ .

Cyulecrooaauue orpax(eHHfi
BpeMeHH 6u.no npoBepeno He-
nocpeAcrBeHHo onbITaMH. Ko-
po6xa c KpyrlrnbHbIMH Beca-
Mr.r 6una oKpyxeHa uaAexnoil
gaulurofi, n roropoft ocraBJIe-
Ha BeprHKaJrbHafl [lerb. llpo-
ueccbr HcrrapeHHfl xuAxocreft
Hnu uelirpa.rrrHuft B TenJIoBoM

orHoueHHH npo{ecc pacrBopeHHr B BoAe caxapa ocyue-
crBJrflJrncb 3a sau1utoft, BAaJTH or ITIeJII{, H He oKagbIBaJIrT Brnfl-
HHt Ha necu. f lpn 3epKane xe, nocraBJreHHoM nepeA rr leJrblo H,or-
paxaBrrreM B Hee ilpoqecc, ga6nrcAanocb orra,'IKHBaHHe crpeJlKtt
BecoB. Coaepureuuo ecrecrBeHHo, qro npoueccbr, npI.ITflfHBai,ouII4e
cTpeJrKy, T. e. norJrolqarculHe BpeMq, He oTpaxarcrcfl 3epKaJIOM.
Onuru [oKa3aJru cnpaBeAJnrBocrb o6uqHoro 3aKoHa orpaxeHnfi :
yro"u 4eficrBas Ha 3epKaao paBeH yrJry orpaxeHnq. CreAoBareJ'Ib-
Ho, BorHyroe 3epKano AoJrxHo co6apars u SoxycupoBarb Aeficralre
npoqeccoB H, 3HaqHT, BogMo)KHbr Ha6nroAeHr.rg KocMuqecxHx o6t-
eKroB nocpeAcrBoM BpeMeHH Ha orpaxareJrbnbrx relecronax. Ta-
xue sa6,roAeHnfl 6u.nu ocyutecrBneHbl n fly.nxooe Ha renecKorle
c orBepcrr.reu 70 cu (PM-700) a n Kpur 'rcrof i  o6cepBaropuu Ha
re,rrecKone 50 crrl (MTM-500).

Ha6nrclenufl npoBoAHJrr.rcb e Qoxyce KyAg reJrecKona. flpu ra-
xux Ha6nrc.&,eHHqx Becbl MorJrlt ocraBarbcq HenoABHXHbIMH H cro'
rrb Ha npoqHoM Qyn4aueure. 3sesAa t tpoeKrupoBaracb qepe3
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Onr. 3. Orraouenue npu HcfiapeHr{n
alleToHa cTpeJrKr{ Kpyrr.rnbHHx BecoB,

3aulHueHHbrx 3KpaHaMtr:
f - c"loil xaproHa, O - cTeKttHnaq trra-

CTf,HKa. O - TaKaq xe rrJracTHaKa c pacnH-

JteHEbtM Ha Hefi anKlMtrHHeabru [oKpbtTreM.
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qareJrbHoe rBJrenue: uol AeficrBHeM orpa)KeHHoro B 3epKane npo-
[ecca, AHcK noBopaquBaercq B cTopouy, npornBonOloxnyrc rofi
B_ Koropyo oH noBopaqnBaflcfl rrpu npsMoM .qeficreHri npoqecca.
Hs sroro o6croqrerrcrBa flprrMo cneAyer, qro AHcK noBopaqn-
Baercs noA AeficraHeM MoMeHra, Koropbrfi npuHocar c co6oft BpeMrr.
Bepoarno, gTor MoMeHT Hecer xoA BpeMeHH, cyulecrsyrorqrifi xar
noBopor, He3aBHcHMo or Marepuanluofi cucreMbr. flocxo.urry npo-
rrecc, H3JryvarcqHfi BpeMr, rBJrrercfi npuulruofi Aeficrgilg Ha AHcK,
ro noryr{eHHbre HanpaBJreHHs BpauleHuq AHcKa noATBepx<AaroT
AaHHoe Bbrrrre onpeAeJIeHHe gnaKa xoAa BpeMeHn. 3saqar, 4eftcrnu-
TeJrbHo, Ha rrrpocKou 4eficreyeT BpeMr, Kof.[,a oH Bpaqaercq B rtpo-
THBOnOJTOXHyK! C HHM CTOpOHy.

Bepoarno, npa acrpouoMtrrrecKnx ga6.npAenusx AHcK r.tMeer
npeHMyrrlecTBo B cpaBHeHHU C HeCHMMeTPHTTHbIMH KpyTr.rd'rbHbIMH Be-
caMH: npu pa6ore c AHcKoM 3Be3Ay HaAo npoeKrr{poBarb Ha coBep-
IIreHHo onpeAeneHuyro TorrKy ero noABeca. K coxa.rleHulo, yAa,'rocb
npoBecrlr ro.rrbKo HecKoJrbKo orpbrBoqHbrx ua6.npAeguft c AHcKaMI{
Ha renecKoue MTM-500. 26 anpenr 1975 r. na6nrc,qancq coBep-
IueHHo orrrer"'rnBblfi nonopor AI{cKa na 5-7" or Aeficreun ,Ilyuu
Ha rorrKy noABeca rIpH roqHoM Bo3BpaqeHHr4 ero B npe]KHee noro-
xenne. Vs-sa qerHofo qncJra orpaxeunfi Qoxyca iyaa noBopor
nponcxoAnJr no qacoBofi crpeare. 3eee,qa s Boo Ha AHcK, KaK r.r Ha
KpyruJrbHbre Becbl, He oKa3brBa.na 4eficrnraR.

MexaHu.{ecKne cucreMu 6.naro4apx Hx npocrore [o3BoJIgIor
npHxoAHrb K OAHOSHaqHbIM 3aKIIOr{eHHsM O npHpOAe h3yr{aelviblx
c Hx noMolrlbro rBJrenufi. Ho AJrfl npaKTr.rqecKnx uenefi oHH He-
yao6nu. f loorouy ueo6xoAuu npra6op, pa6ora Koroporo AoJrlKHa
6urr ocHosaHa Ha H3MeHeHKtx Qusnuecxax ceoficre BelrlecrBa,
npoucxoarulax rroA 4eftcrnueu BpeMeHH. 3anouuuanue reJraMH
Aeficreufi npoqeccoB roBopl4r o roM, qro raKae nglreHeHzs Aeft-
crBHTeJrbHo flpoucxoAflr. OAnaxo ocraBaJrocb HegcHbrM, KaKHM Me-
roAoM Qr.rsauecxnx usuepeuufi Mo)KHo ux o6Hapy)r(Hrb. Hafirn
perrreHne srofo Bonpoca rroMorJro na6,rrcAeHne lronHoro JryHHoro
3arMeHHr lB Hox6pa 1975 r.

3atueHne Ha6nrclanocb Ha Hecr.rMMerpriqnblx KpyrnJrbHbrx Be-
cax c aBroMarnqecxofi 3altucbro Hx noKa3aHuft. Aas raxofi pefficr-
paqnu K crpenKe BecoB 6ua npnxperrJreH S.naxox, or6pacunaeunft
pegKylo reHb Ha sdleMeHr co.nneqHoli 6arapeu, pacnoJrox(eusofi noA
HHM, npH ocBelrleHl.Ipt .naunoqxoli cBepxy. Orasaflocs, rrro Irpoqecc
nponcxo,qffutuft e Qoroe,rerrreHTe, npr{rsrnBaer crpeJrr(y eecos. llo-
sroMy Soros.nen,teHr 6ul pac[o,'ro]KeH Ha HeKoropoft onrulrallHofi
Bbrcore, rrpu Koropofi oH Mor yAepxr,rBarb nal co6ori crpeJrKy, He
cHnxafl rtpH aroM riyBcrBHTer'rbHocrlr BecoB. flooopor crpeJrKlI
c Qlaxxou BbrgbrBar H3MeHeHHe roKa or QorosneueHra, Koropoe
perlrcrpnpoBaJr caMonnceq. Bo BpeMr 3arMeHHfl  Ha Jlyne rpoucxo-
AflT Or{eHb CH,'rbHbIe Ilpoqeccbl oxJIa]KAeHHr H rrocJleAyrouero paso-
fpeBa ee noBepxHocra or -120" Ao +100 

"C. l lpouecc oxJra>xAe-
HHfl co[poBo>KAaercfl nofJlouleHneM BpeMeHH, Koropoe naoxer 6url

BTsHyro r{3 ee HeAp, 6es asnaeHeHur nJrorHocrr{ BpeMeHH Ha AaJre-
KoM or .Ilyulr paccrorHun. flpouecc xe pagorpeBaur.rr r.t3lyqaer
BPEM' I{ } IOX(CT YBENHI]HTb NNOTHOCTb BPCMEHH HE TOJIbKO HA /IYNC,
Ho H Ha 3el'rle. flpn yee;ruqegHri nJrorHocrr.I aperra6uu Moxuo o)KH-
.q,arb ycnJreHna aeficrena $orogJreMeHra Ha crpeJrKy necon. Becrr
c pefucrpaqnefr 6unn ocraBJreHbr 6es Ha6nrc,u,arenq Ha Bcro Hor{b.
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Qur. 5. Hsrt{eseHRe 4eficrnal Qoroaaeuenra Ea KpyrunbHbre Becbr Bo BpeMr noJr.
rroro 3arMernr flynn 18 nox6pr 1975 r.

Hs KonHH noryrreHHofi ganncn (Snr. 5) Br.rAHo, rrro oxJraxAegue
ayuuofi noBepxHocTu He B,'rr{ffJro Ha rroJro)KeHne crpeJrKu BecoB,
a Ha,ranuafics pa3orpeB 4eftcreure.nrHo Bbr3BaJr ycl.r.neune 4efi-
crBut Soros.neueHra, Koropoe craJro flpeKpaqarbcfl yx(e B KoHIIe
noJryreHeBofo 3arMeHHr. B c,ra6ofi creneuu raKoe xe rBJreHHeyAa-
rocr Ha6aroAarb npH HsMeHeHr,ru ocBerqeHuq CorHrIeM floBepxnocrr{
geMJrH or npoxoAuBrrHx KyqeBbtx o6raxos. BepoRruo, HsMeHeHr.re
Aeficrsns Qoroa.neueHTa Ha KopoMbrcno BecoB co[poBox(Aaercr Ii
H3MeHeHI,IeM eto pa6oru, T. e. I.I3MeHeHHeM Bo3MolKHocTLI BbIXoAa
H3 Hefo 3JreKrpoHos. flogror\4y nepBaq KoHcrpyKrrHs, ocHoBaHuat
Ha H3MeHeHHri noA sosAeftcreueil4 BpeMeHH Qusnvecxux csoficrg
BerqecrBa, 6sr;la ocyulecrBr'reua nocpeAcrBou QorosneMeHToB.

!,na aoauoxso 6o, lee oAr.rHaKoBblx QoroeneMeHra 6unn yrpen-
JreHbr na nuyrpeuuef i  cropoHe KpbrrrreK, 3aKpbrBaBurix rpy6xy,
B cepeAnHy xoropoft qepe3 orBepcrr,re 6slaa scraBJreHa ,traMnorrKa
KapMaHHoro $onapn. l l , r rcc oAHoro QoroaneueHra rrpucoeAnHqncrr
K Mr.rHycy Apyforo, H Mex{Ay 3rHMH coeAnHeHr.tsuu 6un BKJrIoqeH
fa, ' rbBaHoMerp (M-95) c uesoft  oAHofo AeJrenraf l  2 '10-e A. f lo luoe
paBeHcrBo pa6oru Qoros.neveHToB, npn KoropoM raf lbBaHoMerp He
noKa3bIBaJI ToKa, Aocrtr far ' rocb 4raaQparuupoBaHHeM naAaBrxefo
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HA HHX CBETA OT JIAM.NOqKI,I.  r IPU ATUX YCJIOBHflX TAJIbBAHOMETD
noKa3aJr, ,{ro reficrgurb.nrHo rrpoHcxoAgT r.r3MeHeHHe pa6org 0oio1,JreMeHra, KorAa e6n'su ero ocyqecrBrfiercq nexoropufi npolecc_
Ha6arcaas[rHecfl orKJroHeHnff raJrbBaHoMerpa 6u.ul,r noprAKa He-cKoJrbKHx ae.nesufi elo lrrKarhr. c.neAoeareJrbHo, npu roxe or Qoro-sJreMeHToB co.nueqHofi 6arapen oKoJro I mA oru6csrenlHoe H3Me-HeHHe pa6orr,r QoroereueHTa cocTaB.[qJo r0-s-10-6, ,{ro no ,,o-
P.f lATY 6NNSXO K H3MCHEHH'IM CHJI B CHCTEMC KPYTHJIbHbIX BCCOB.
Bce npoueccbr, Koropbre orraJrKr.rBaror crperKy Kpyr'JrbHbrx BecoB
r.r H3fiyqarcr BpeMr, acna6nnnu pj6ory $oroeneiu-eHra: rpoqeccbr
)Ke, norJroqarcurfie BpeMr, cnoco6crsoBaJrH ero pa6ore. Iice oco-6esuocru or Aeficrsns npoqeccoB Ha Kpyra/,rbHbre Becbr sa6lrcAa_
JIHcb H 3Aecb' KaK' HaIIpHYgp, MeAJIeHHoe Bo3BpaLqeHHe cHcreMbr
K HcxoAHoMy rroJroxeHuro. Kpuear Aeftcrsuq rena, ganoMHgB1rero
npoqecc, oKaga.rlacb cxolnofi s noapo6Hocrrx c KpHBbIMr.r orKJro_
HeHnfi KpyruJrblr_brx BecoB. A.npunuuu H B 3TOM CAyqae lle noKa3aJr
3anoMHHaHws. Hau6onsurufi aQQexr 3anoMnHaHr.rq [poueccoB roro
u Apyforo 3HaKa noKa3aJr caxap - oKoJro anyx 4e.leuHfi urxalsr
tai ' IbBaHoMeTpa.

Te;recxonuqecKne sa6.npAeunfi Ha cucreMe c Qoroa.neueHraMr{He npoBoAHJrHcb. Iorl*o 
qepe3 0xHo ra60paropHH na6.rrcAanocl

Aeftcre'e Jlynu. Hso6paxeiue Jlyrru npoeKr'poBa.rrocb ne6o.nr-
IrrHl{ BorHyrElM 3epKanoM Ha Hapy)KHyro cropoHy KpbrrrrK' rpy6xr.r
! 0oros.ne_ue'roM, nocne .{ero iBer .rIyHq ri.pd*p""uncn uLinolt
6yuarori- Kax u Ha KpyrnnbHhrx Becax,'leilcrnr. hfi; oKa3aJrocb
oqeHb rrepeMeHH[ilu. To,rnxo oAHH Beqep Ha6.nrc4a.nptr couepruenuo
OTqCTJIHBOC OTKNOHCHI.IC TAJIbBAHOMETPA HA OAHO ACJICHHE IIKAJIbI.
3ro orxnoHe'He noryr{Hroc" n ctopory, oopaiuyr ;;;, B Koropyo
orKJrogrercg raJrbBaHoMerp noA .qeficrBueM npoqeccoB, Hsnyqarc_
ulHX BpeMq. Taxoe H3MeHeHHe 3HaKa MOfJro npbHsofirn H3-sa orpa-
>I(eHHt B 3epxane. fleltcraareJlbHo, onbrrbr rroKa3aJrH, rITo orpa-
xaTbcr 3epKaJIOM Mox(er roJrbKo 4eficrnne Hsnyqanuux nperrar
npoueccoB, xo npH arou ,[eficrBHe Ha Qoros.neueur craHoBHTCt
ooparHbrM. 3Havnr, pa60ra $oroe.neueHra, H3MeHrercs no rofi xe
npHqHHe, Ito Koropori nonopavHBaercfi AHcK, H, cJreAoBareJlbuo,
$oroe.aeueur pear,pyer Ha MoMeHr BparrleH'fl, xoropufi Hecer
c co6ofi BpeMr.

floc.rre orrbrroB c Qoroe,neMeHraMa 6ama uafiAeHa erqe 6onee
npocrag $usuuecxaq cHcreMa, ocHoBaHHat Ha H3MeHegnH noA Aert-
crBHeM BpeMeHH gJreKrpHqecKoro conporriBneHn, [poBoAHnxos. 3rE
H3MCHEHHg-  PEIHCTPHPOBAIHCb TEM )KC IAJ IbBAHOMETPOM I IO CXEME
MOCTHKa vurcroHa-,]^ogorun_e pe3ynbrarhr 4a.nn npoaororrHbre co-
trpoTHBneHHfl IITMH-0,5, o6.naAaroulrte MaJrbrM noJrox(HrenbHbrM
reMneparypHbrM roaQ$uqneHrou 1,5.10-4 Ha rpaAyc. gro6n co-
6.npAa.noct ycJIoBHe Hau6onnrrreft uynctnnreJrbHocTH MocrHKa, Bce
ENO qCTbIPC CONPOTHBJICHHfl 6UNU B3'TbI PABHbIMI.I BHYTPCHHEMY
corrDorHBJreHHrO raJrbBaHoMerpa 5000 0u. Ha uocrux noaaBaJrocb
cra6nnusnpoBaHHoe Hanpnxeirae 30 B, npr.r KoropoM oAHo AeJreHHe

IUKAJIbI TAJIbBAHOMCTPA OTBECANO Ii3MCHEHHIO CONPOTHBNEHI,If l  HA
lr4'to-l oM, uro coiraerser 3.10-o or'ocr{reJrbHoro }r3MeHeHHfl.
!.nn y4roenun aQQerra conporHBJreHHr, B3qrbre B MocrHKe HaKpecr,
pacfloJrara!'rucb pqAou.,_.o!p_asyn ABe napbr, Ka)KAa, u3 Korophlx
saHHMaJra nnoulaAb lbx,l5 MM. Bo ng6exasue reMneparypHbrx
snufr,nuir osn 6unN noMerrlenbr B KapronHyro rpy6xy c AepeBflH-
HbrMH 3arJlyrxKaMH, Koropar 6H.[a scraBJrena Bnyrpb rpex Aropa-

2 6
z c
2 4
t 7

Oar. 6. Ha6nroAenlre u3MeHeHtrfi- conp^orgBneHu, [poBoAHuKa noA 4eftcrateu
3Be3Abr o Leo, Carypua n Mapca.

JreBbrx ..rpy6or, 3aKpbrrblx Kp-brrxKaMn rox{e H3 .l,topaJrfl. llporun
xax4ofi napbr conpor'sneHari B_AropaJreBux rpy6rix 6uno^ npo-
cBepJreHo orBepcrHe AHaMerpoM l5 UU, 3aKJreeHHoe 6yuarofi. tlp"
3Tr'rx ycnoBHrx noKa3aHHr raJrbBaHoMerpa Aax(e e 6anHe reae.
cKona 6unH AocrarorrHo ycror?unnuvru. Ble npoqeccbl, r.rsryqaBurue
BpeMfl, BbI3bIBaJrH yMeHbueHure conporHBJreHrrs, a o6parnue IIpo-
I IECCbT CTO YBCTHqHBAJIH B NPEAEJIAX HCCKOJIbKHX AEJIEHNfi UXANU,qro^ coorBercrByer orHocuTeJrbHoMy H3MeHeHHro noprAKa l0-s_
IU-o. l lpu orpax(eH'H B 3epKaJre 3HaK eeQexra u6 H3MeHrJrcff .
LneAoBareJrbHo, Ha gry cHcreMy aeficrnyer ro xe ceoficrBo Bpe-
MeHH, KOTOpOe noBopaqrrBaeT KpyrHJrbHbre Becbr.

AcrpoHouHqecK'e ua6nroaeHirr c srHM npn6opou 6u.nH ocyure-
crBJreHbr Ha reJrecKone MTM-500 s 1976 r. Hso6paxeHHe sBe3Abr
npoeKrupoBaJrocb ua 6yr,,rary oAHoro H3 orBepcrnft rpy6xn, AHA_
[erp Koroporo e r{acuIra6e Qoxyca reJrecKorra cocraBrrJr 7,,5.
UBer 3Be3Abr, KaK o6HvHo, ycrpaHrncf l  ToHKr{M aKpaHoM. Ha Sur.6uso6paxeHbr pe3yJrbrarur ua6.rrrc4eunfi rpex Houefi. Kax,qnt^ pas
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c ycrauooxori TenecKona Ha O6rerr 6H.[lr csqgaHH npoqeccbr,
BTHqBUIHC HA IOJIOX(CHHE HYJIf l  TAJIbBAHOMETPA. <DUr. 6' I IOKA3bI-

11:l-v1o C3rypH, KaK H Ha KpyrHrrbHbrx Becax, ue rusea.a sS-
QEKTA H HE BJIHSJI HA NOKA3AHHfl TAJIbBAHOMCTPA. 3BCSAA XC A LCO
B coorBercrBr{H c [pe]KHHMH ua6.nroAeuurrMrl B reqeHr,re Bcex srux
HO'reft noKa3aJra coBeprueHHo OTrrerrHBoe AeficrsHe Ha npn60p.
{-ry:: 

KaK H Apyrl{e nJlaHerbr ser\.ruoft rpynnbr, au"" rr.puuenndn
3QQeKr: Il Mafl erO Aeftcrene 6u.nO Or{eHb 3gatrgTenbnurr,r, a lgnras
nortrn orcyrcrBoBano. Vs-sa MeAJreHHoro Bo3BpaqeHus raJIbBaHo_
Merpa K HcxoAHoMy fio,'roxeHnrc upa6op npu qacrbrx eogAeficrengx
Teprer rryBcrBHTerbHocrb, rrro H CJryqHnocb lg uas: eQ$enr or
a Leo nonyqfircff 6o;ree .cra6uM, ueu paHlrue. Apirue o6rexru
noJrHocTbro nonrBepAxnH npexHr{e pe3ynbrarbr, nolyveunbre c Kpy_
Tr,urbHbrMH BecaMr.r. l 'a.naxrnxa M g2 ne noKa3aJra Aeficrsug, 

'Ho

sa6rroAa,rocb orKJroHeHr.re faJrbBanoMerpa ua 0,4 ,saia""" or ra-
r raKruKH M8l .  aBoo n  J lyua  (11  uaa) 'He noKa3ar r rn  aQQexra .

flpn re.necKonHqecK'x ira6nioaeHn"i QnsHqe.*"e .".reMbr HMe-
tor 6o;lruroe [peHMyu{ecrBo [epeA cHcreMaMH MexaHnqecKLlMr4.
UHI4 OCYUIECTBJI' IOT 4HQQCPCHqHAJIbHbIE H3MEPEHH' CPABHEHHEMgJreMeHTa cHcreMbr, Ha xoropblli npoerrHpye?cfl gBe3Aa, c Apyrr.rMee gJieMeHTOM, KOTOpUft ue noABepraercff sroMy .qeficreHlo.- rlo-
gTOMY HA HHX HC BJIHfl IOT H3MEHCHI{ff  ATUOCQCPHUX YC.NOEUII NcpaBHr.rreJrbuo MaJr-o BJrnrror fipoqeccbr BHyrpr.r 6atuHu, Koropbre
oqeHb MeuraJrH paoore c KpyrHnbHbrMH BecaMr.t. 3ro o6crosr6.nu-
crBo n Hx noprarHBHOCTb no3BoJrrror Becrr{ ua6.npAeuus s nrc60M
Qoxyce re/'recKorra. O.reHt BaxHo nogToMy l.rccJreAoBaTb npnroA_
HOCrb caMbrx pasHoo6paeuux QHsnrrecKHx cHcreu. B na60paropnu
6una nccneAoBaHa erqe cHcreMa, oc'oBa'Haq Ha ugMeHeHHH ynpy-
rHx ceoficrB nJracrr{HKn- KBapua rro HsMeHeHHro qacrorn ee'cb6-
crBeHHbrx xo.ne6anufi. CpanHneailHcb qacrorbr rone6aHnfi AByx
TAKHX TIJIAC?I,IHOK, 3AKJIIOqEHHbIX B OTAEJIbHbIC QYr.rrrPU C OTKAqEH-
Yyr{_qo3Ayxou, coocrBeHHaf qacrora Koropbrx cocrhsrqra oKod'ro
I I Mfq. oraga.nocr, qro noA Aericrs'er.r npoueccoB, n3nyqaprl'x
BpeMs, rracrora ro.ne6aunfi yBeruqnBaerct Ha BefiHrruHy nopsAKa
1 fq, qro cocraBrser l0-z'ornocnTeJrbHoro "a*a"e"n". oanaro
9Ta Cr.rcreMa oKasaJracb or{eHb necra6nrlHolt, u He yAaJrocb Ao-
6artcs, Bo3Mox(Hocrn ee npaKruqecKoro npuMeHeHr.Ir.

Bpeur He pacnpocrpa'tercfl, nogToMy He nepeHocHT r{MrryJlbca,
HO MOX(CT TICPCAATb ABC NPOTI{BONOJIOXHO HANPABJICHHbIC CI]JIbI
H MOMeHT BparrleHHfl. B .nrc60fi cncreMe roopar.riar BpeMf noqB-
Jrsercfl cpa3y eo scefi Bce.uenHofi. flosronay Aeficrnue rpervrenn ocy-
IIIECTBJISCTCff BCIOAY B TOT )KE MOMEHT. IIPU ErOilA HH'ITO HC ,{BH-
xercfl '  H' cJ'IeAoBareJIbHo' HeT [porHBopeqHfl co c[eIIHarbHbIM
NPHHIU,NOM OTHOCHTCJIbHOCTH. 3AXOU OTPA)KCHHg HC 3ABI,ICHT OT
cKopocTl-r,- no9roMy oH Mo)KeT Bblno,'rHtTbct H B STOM IIpeAeJIbHOM
cnyqae. Ho npe.nonaJreHHe B cpeAe 3aBHcHr or cKopocru, H efo He
AoJrxHo 6urr npn AerlcrsHa qepe3 BpeMs. llOaroiay npru ua6.urc-
.U,eHHqx nocpeACrBOM BpeMeHH HeJ'rb3fl no.lbsoBarbCn peQparTOpOM.

Ha npnuuuarcutyro cr{creMy AoJrx{Ho Aeficrsosa* ue uso6paxeHae
3Be3,u.hl, a ro Mecro^ua ne6e, rAe 3Be3Aa HaxoIHTc, ceftuac, B Mo-
rtenr ua6.nrc,{,eHnn. 3ro ucrnuHoe rroJrox(enne 3Be3Au uoxer 6urr
nafi4euo BbrrrHTaHHeM H3 BHAHMoTo rloflox<eHnq peQpaxuau R,
a6eppaUun cBera Hs-sa ABHxeHug 3eunk co cKopocrsrc Vg " "u-
npaBneHHH Ha 3Be3Ay H yrJroBoro paccToeHHr o, Koropoe nporuJra
3Be3Aa 3a BpeMfl, neo6xoAarrroe cBery, '{ro6br npnftrn r Ha6rroaa-
Te!'IIo. CneAoeareJlbno, HaAo BbrIHTaTb yrnoBylo BefiHr{HHy

Q lV  6 /C1|  a ;  a :Vr t l r  :V i lCr  (T)

rAe Vr o6ogHaqaer raHren(HanbHylo cKopocrb 3Be3Abr.
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Qar.7. Ha6aroAeuus 4eftcraxa flpoqaona Ha KpyruJrbHHe Becbr npH cMerrleHr.rH
ero aso6paxeHrrr ornocurerbHo tuerrn B gKpaHe, eaxpsraaaureu aecu.

Vxagagu yr.lroBbte paccrotHhq uletu or nao6paxennr sBe3,rlbr.

B llylxooe Ha reJrecKone PM-700 6u.na cre.taHa nonbrrKa rtpo-
Bepurb sro 3aKJrror{eHHe nyreM Ha6lrcAennq Aeftcrnun flpoqaona
Ha KpyrHJrbgbre Becbr. llepea BecaMH 6sna nocraBJreHa rrleJrb,
Bblpe3aHHar B roJrcrorl gnpa;rerofi n.nacruHre, rxnpraHa xoropoft
s ltacura6e Qoxa.nruofi nnocxocru reJrecKona cocraB,'rflJra 20".
Ilpounou Ha6"nrcAa,rcq B MepHAHaHe: rrleJrb crosJra ropr43ouraJrbHo
H [ocJreAoBareJrbHo cMeulaJracb K rcry or BHAHMoTo ueo6paxeHraR
3BesAbr. Ha Sur. 7 noxasaubr pe3yJrbrarbr 3rux ua6.ilroaeHurl. Ho-
uep cron6qa O osHarlaer, qro B sro BpeMff 6Hno cuqro Aeftcreue
flpouuoHa Ha Becbr. Ha Sar. 7 yxasaHu yrJroBbre paccroqHxfl uleJrr-r
or ueo6paxeHrir  3Be3Abr B MoMeHru ua6.nrcAeHufi .  [ef tcreue f lpo-
uuoHa cKa3aJrocb roJrbKo e cror6rle 4, xoua ero hso6paxeHr.{e
pacnor'raraJrocb K ceBepy or qeJru Ha paccroqguu TS". 3io no.rro-
xeHl{e xopouo coorBercrByer peQpaKr\vv, Koropaq H3-3a HH3Kofo
nonox<eHufl flpoquoHa 6u.na oqeHb gHaqsrerluoft a cocraBJ'rrJIa
80".  9ro Kacaercr cMeuleHHs o, B BbrpalKeuvtw (7\,  ro Arq f lpoun-
oHa oHo rlpoHcxoAuT no [apa,'IJIe!'tH H, CJIeAOBaTeJ'ISUO, 6U.[O BAOJIb
xIeJrH. A6eppaqua )Ke B MoMeHr Ha6.nrcAesnri  (15 rr lapra) 6tr la
or{eHb He3HaqHTeJrtgoft. r{ro6lr o6Hapyxurl saa6oJlee llnrepecnoe
cMelueHHe (a),  uaao ule, ' rb npn xy.nurviHHarluH f lpourloHa paino.na-
rarb EeprHKaJIbHo. Taxoe pacfioJrox(eHl{e BbIfoAHo eure I,t reM, r{ro
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rroJrHocrbro HcKJlloqaercn peQpaxqun. K co)KaJIeHI-Ito, u3-3a nloxofi
noroAbr r.1 Apyrux o6croqrerscrB 3TLI ga6anAegun ocyilrecrBnrb He
yAaJrocb. Taxnrra o6pasout, BbInoJIHeHHbIe ua6.npAeunfl AoKa3aJIH
Jrnrrrb orcyrcrBlre pe$paxqnll npu 4efictean BpeMeHH.

MrHoseHHar nepeAaqa AeficrgHq Bo3MoxHa ToJIbKo rlepe3
BpeMr, r.r AoKa3arb sro Moryr roJIbKo acrpoHoMHqecKue ua6.nro-
,AeHlrfl. floarouy oqeHb Bax<eH Tlqare,'IbHo BblnonHeHHuft ercnepn-
MeHT, xoroputfi AoKaxer cylqecrBoBaHue cMeIIIeHI'Iq o. 3ro 6yaer
Experimentum crucis A.ils eceft cncreMbl B3rJItAoB, u3no)KeHHblx
B Hacrotulefi pa6ote. B c.ny'lae yAar{H nosBurctl Bo3Mo)KHocrb He-
nocpeAcrBeHHoro olpeAeJIeHLIfl ragreHquanruoft cKopocrt'I 3Be3AbI
Vr. Buecre c paAHanbnor? cxopoctrp l/n, onpeAenffeuott no npHH'
qnny AonnJlepa, gro Aacr Bax<Hylo AJIq SBe3AHoli AnHaUHKH noJI-
HyFo cKopocrb 3Be3AbI, a IJ.fl acrpoHoMHH Bo3MoxHocrb onpeAete-
HHr napaJrJraKca fi IIo H3BecrHoMy co6crseHHoMy ,(BH)KeHHIo p:

n:4,74V1Vr.

flpone4eHnble ItccJIeAoBaHHs noKa3blBalor, qro KpoMe o6uqnoro
nsaH[,roAeftcrBlrr, KorAa oAHo reJlo 4eficrayer Ha Apyroe qepe3 npo'
crpaHcrBo c noMoIIIbIo cHJIoBbIx nonefi, a llpnpoae ocyulecrBJlsercq
eule H Apyraq Bo3MolKHocrb nepeAaqlt AeficrsHfi: npoqecc Mox(er
,4eftcreoearb Ha reJlo H.IIU Ha lpyrofi npoqecc qepe3 BpeMt c ro'
Mollbro ero $nsuuecKux csoficre. flsrelrHn nepBofo rHna Aalor
BO3MOX(HOCTb OrIpeAeJIgTb cocrosHHe H3JlyqaeMolo Tefla B MoMeHT
Ha6.nrcAesufr. .[,eficrnr.rfl xe r{epe3 BpeMs no3Borqlor I'I3yr{arb npo-
I'ICxOAql.qHe npoqeccbl, T' e. onpeAeJlsrb npoH3BoAHbIe no BpeMeHH
rlapaMerpoB, xapaKrepHsytoul lx cocroqHHe reJla. Pa3yMeercq, TaK
MolKHo I.{ccJIeAoBarb roJIbKo Heo6parzlr,lble npoqeccbl, noroMy I{To

ToJrbKo B HHX, qepe3 [pHtIHHHocrb, aKrHBHo yqacrByer apeux. llo-
flyqaercfl Bo3Mo)KHocrb lro oAHoMy na6.nrcAesHlo cyAHTb_o roM, qro

npoaaofraer c reJIoM B cJIeAyIoqHe MoMeHrbI BpeMeHI'I. B acrpouo-
MHH MO)KHO OnpeAeJIfiTb HanpaBJIeHHe I'I TeMrI SBOJIIOUIiH KOCMHqe'

cKHx reJI He nyreM ol{eHb coMHHTeflbHbIx yMo3ax,' l loueHufi, a rlpff-

MbrM BbrBoAoM Hs coorBercrByloqllx ua6rtroqesnfi. f ipnuepou

Mofyr c!'Iy)KHTb BbIIIoJIHeHHble Ha6,'IroAeHHg JIyHHhIx 3alueHufr,

noKa3aB[rHe,  B KaKOe BpeMf [poHcxoAHJ' I  pocr  reMnepaTypbl  ee

noBepxHocTH lI creneHb 9Toro pocra.

.IIa 6oparop HbIe Hccr'IeAoBa HI' l f l  rIoKa3aJI H Bo3MoxHocrn Aettcte aq

BpeMeHH Ha BeUIecTBO H 3THM nOATBepAI{JIH BbIBOA O TOM, IITO 3Hep-

rHff 3Be3A [oAAep)KuBaerct reKyIqHM BpeMeHeM. Bpenaa He Aaer
3Be3AaM noracHyrb, r. e. npufttn B paBHoBecl-Ie c oKpyxarcquM LIx

rrpocrpaHcrBoM. Cryrolpn Ha 3Be3AHoe ue6o, MbI BHAHM He aroMHble

ronxu, rAe Aeficreylor pa3pyluHreJlbHble cnnu flpupoAu, a BHAHM

npof lBJIeHHe xH3HeHHbIX-_TBOpr{ecKHx CHJI ,  KOTOpble npHHOCHT

n- Mup reKytrree BpeMq. Hx aeficrnHe Mo)KHo ua6nrcAam no reM

u3MeHeHHflM BpeMeHlI, KOTOpble [IpoHcxoAflr B KOcMHqecKHX TeJIax.

BrtnOngennUe 
-Ha6lrcAeHgs 

IIOKa3a,IIH, t{TO 3Ta BO3MO)KHOC16 Aeft'

CTBHTeJTbH6 cyulecrByer II qro SrHM [yTeM MO)KHO Har{arb O6urnp-

HbIE I,ICCJIEAOBAHUf, NO COBEPIIJCHHO HOBOfi ANg ACTPOHOMI,IH NPO.
rpaMMe. Ee ocyuecrBJreHr.re AoJrxHo npuBecra r erqe 6onee .nybo-
KoMJ nosHaHnro cyrrlHocra Mnpa.

tt 3aKJrroqeHHe aBTOp CqrrTaeT CBO_HM .npr{flrHHM AOJT|OM rrpu-
HecrH r.ny6oxylo npnsuare.ubHocrb A. H. A6parr,Ienxo,'oKasaBrrreMy
coAeficrsue na6.nrcAeuurM Ha renecKone MTM-50O H rtpHHHMaB-
IrIeMy B HI{x xuseftuee yqacrHe, a "aKxe BceM nnr{aM, orIIocHB_
uraMcs c corryBcrBneM H [HTepecoM x 4anHofi pa6ore.

AHCKYCCI{' NO ,qOKJIAAY H. A. KO3bIPEBA

3, E. Xadurcntr. Co.ngqe roJrbKo rrorJlorqaeT HJIH ro,rrbKo H3Jry-rlaeT, ItJrH OHO MO)I{eT OAHOBpeM€HHO H nOrJIOIqaTb, H u3.nyuarr?
H. A. Koeotp-ea. Co.rHue nor.noulaer KaK pa3 s satMeHnn.Asses-

aH soo6qe AeficrBnreJrbHo nepepa6arbrBaror BpeMs B 3nepfHro,
H HeKOrOpbIfi ee ua6uroK Moxer eu6pacuaaftcq. CorHrre, Haflpn-
uep, uro6ru rroAAepxr.rBarb cBolo sHeprnlo, aoJIxHo B3qrb gHeprHK)
H3 BpeMeHu.

3. E. Xaqurcnu. rlro6u noflyrrHrb Bauu onbrrbr, Co.nsqe Ao.lr-
x(HO erue ugavsam?

H. A. I(o6otpea. Moxer 6Hrr, r.rMeer Mec"o rr H3JryqeHHe, H uo-
IJTOIlI,EHI,IE.

3. E. Xa'tuknn. Co.nsqe 6o.[lue H3nyrraer s.rru 6ongue norJro-
uraer?

H. A. Koaotpea. B raxofi curyauur{, n xoropofi cyqecrByer ceft-
qac Co.uHIre, BecbMa Bo3Mox(Ho, qTo oHo 6onrure HgryqaeT, qeM
nofJIoIqaeT.

3. E. Xa,aurcnu. Ecau oso 6onrure H3nyqaer, gHaqHr, oHo AoJI-
xHo_6ucrp-ee yracHyrb corJracHo Baursu [peAcraBneHuflM.

II. 4. Kosotpea. Her. Mnr He 3HaeM, xar pa6oraer MexaHnsM-
B. f . fop6aqrcurt. B ua.rare Baruero AoKna,(a Bu ynasaau cKo-

pocrb pacnpocrpaHeHuff BpeMeHH H CBt3anH ee c flocrosuHoft ron-
xoft crpyrrylhi, a B Konr{e BH cxasaru, sro ceer npu6Jrr{xaerct
MrHoBeHHo. llpanunrno s Bac noHsn?

H. A. ftosotpea. BeanquHa Cz:2200 r<uf c nnnnercs rceBAocKa-
rnpn^or? serusnuofi, xapaKrepzsylouterl rroBopor BpeMeHH B cncre-
ue. 3ro cKopocrb He pac[pocrpaHeHr.rfl, a cKopocrb noBopora, npn-
qeM npnrruHHo-cJreAcrseHnoft cBfl3u, KorAa y Bac HMeercrr H3Jry-
qarculee gneMeHrapHoe npHquHHo-cJreAcrBeHHoe 3BeHo. Bor e gtol.r
3BeHe [IpurlHHbl cBoArrcfi K ToMy, rrro npoHcxoAr.rr noBopor Bpe-
MeHH. Tax qro AeftcreureabHo BpeMfl  y Hac He AoJrxHo pacnpo-
crpaHqrbcfl, BpeMq y Hac [orBr'Iflercq. C roqru 3peHlrf BpeMeHH
scg BcereHHafl  r{Meer pa3Mep roqKH.

f.  n.  Attodctan4 f  xore.n y Bac cnpocurb, xar Bsr noHnMaere
noTor( npuuuuuocru?

H. A. I(osotpea. Bce, vro cBs3auo c reoMerpuqecKnMn csofi-
crBaMH BpeMeHH, npeo6paeoBaHnqMu Jlopenqa, nce, qro orcpAa
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BbrreKaer, fl 3To coBeprxeHHo He 3arparr.rBap. Bcn neonaerpHfl Bpe-
MeHH' nlocrpaHcTBa - 3To Aeno MexaHHKH H TeopHH orHocHTeJIb-
HocrH. 3a,ecl fi cqHTaro, rlro ceKyHAa, Koropoft nru 3aHr{MaeMcff
B TCOPETHqCCXOft SUSUXC, B TEOPHI,I OTHOCHTEJIbHOCTH, BOT 9TA
ceKyHAa' ee' TaK cKaSaTb' BeJIHqHHa, MeHqercfl no 3TIIM 3aKoHaM,
Ho ceKyHAa Moxer HMerb KaKyro-ro cBoro oKpacxy. Mue npeAcraB-
Jlterct raK, rITo ceKyHAa Mox{er HMerb cson ceoficrBa, oHa Mo}Ker
,6atts n.norHat, oHa Mox{er 6uru HanpaBJreHHar, T. e. sro ecrb ro,qro..HasbrBaercq QusnuecxuM csoficrsou. Bor o6 erux Quanuecxuxcsoficrsax r roJrbKo H roBopro, qro grn Qusuuecxrie csoficrsa
ufpaloT poJlb, a rITo Kacaercg reoMerpHH' To cMorpI,ITe, qro nuuler
no eToMy noBoAy reopafi orHocHreJrbHocrH.

BPEMfl H XI,I3Hb

B AoxnaAe paccMarpr.rBarorcq cneAyloulue noJroxeH:nafr TeopLtH
aKTHBHbIx csoficrg BpeMeHH, Ha ocHoBe Korophrx Mox(er 6urr 4aHo
o6rscueHue pflAy Ha6.nrcAaeubrx rrpu H3yqenur.r 6no.norlrqecKrlx uo-
nefi rsreHuft.

l. Bpemr npeAcraBnser co6oft fiBJreHHe npupoAbr c pasHoo6-
pagHblMr.r cnoficrsardri, Korophre Moryr 6url aeyueHu ,ra6oparop-
HbrMu onblTaMH H acrpoHoMuqecKr.rMu na6nn4euurun.

2. Bpeur, KpoMe naccnBHofo csoficrsa <<AJlrire,rbHocra>>, I43Me-
prreMoro qacaMn, o6.naAaer eule aKTr.rBHbrMH csoficrsar\aH, 6.naro-
Aapfl KoropbrM BpeMr Moxer aogAeficrsoBarb Ha xoA co6urHfi.

3. Arrl,tsuHe HJrH Qusn.lecxue csoficrsa BpeMeHH Moryr npora-
eoAeficrsoeart o6nqsoMy xoAy npoqeccoB, BeAyr{eMy K pa3pyue-
Hlrpto opraHu3oBanHocTv!, il noarouy 6rlrl HaqaJroM, nporrnogerl-
crByroulnM _cMeprlt cr4creM. floerouy csoftcrsa BpeMeHH H AoJrxHbr
HMerb oco6eunoe sHaqenne e 6uororaqecKux npoqeccax.

4. AxrusHrile ceoficrsa BpeMeHr.r - ero rer{eHue H nrorHocrb -
cBrr3blBanT necr Mup ,B eArrHoe uefloe H Mofyr ocyulecrBnrrb Bo3-
,r,eficrgue Apyr Ha Apyra lBreHufi, MexAy KoropbrMH Her nprMbrx
Marepr{aJrbHbrx cBfl3eli, uro Mo)Ker o6rqcHart $axru esaHNaoAefi-
crBuq 6no.[orR.recrux o6texron, HaxoArrrluxcr ua 6oltruoM yAa-
.rreHr.ru HnH r.r3oJrnpoBaHHbrx Apyr or Apyra.

K o s u p e u  H .  A .  B p e u a  u
pecny6;rnxaucxofi xoHQepeuquu no

xuens//Teeucn aor.ltaaoe VI Vxpauucrofi
6uosHxe. Vxropoa, 1981. C. 145-146.



O BO3AEHCTBHH BPEMEHH HA BEII IECTBO

Jlrc6an SHsuuecrafl cncreMa, H B qacrHocrn BeuI,ecrBo, c reqe-
HHeM BpeN{eHU repseT cBolo nepBoHaqaJrbHyro opraHr{soBaHHocTb,
pa3pyulaercr n crapeer. B coorrBercrBna co Bropr,rM HaqaroM Tep-
TUoAHHaMHKE nponcxoArir nepexo4 e 6onee BeporrHoe cocrorHne.
3ro o6croffreJrbcrBo o6ycnon.neHo csoficrsaMu npnquHnocrtl, co*
IJIACHO KOTOPbIM NPI,IqHHA NOPO>KAACT MHOTOqHCJIEHHbIE CNEACTBI,Ifi,
r{ nogroMy s o6qerl coBoxynHocrn co6nrufi no.nyvaercr, KaK nucaJr
Hrrorou: .4pupo,qa npocra H He pocKoruecrByer HsJrrlrrHHMH npa_
qHHaMH)>. Pocr qucna paauoo6pasHblx cne4craufi npHBoAr.rr K pea-
.IIH3aqHH Bce 6onrurero qncJra Bo3MolKHbrx cocrosggfi cucreM.
flponcxo,ulr norepfl opraHHsoBaHHocrr{, sHeceHuofi B cncreMy
nexoropofi npuuuHoft. Te'renne >Ke gToro fipoqecca Aonx<uo coB-
naAaTb C HaIIpaBJreHHOCrbrO BpeMeHI{, nocr(oJlbKy cJIeAcTB[Ig
HaxoAflTcr n 6yayueu lto orHoureunrio K npHqHHe. Ecnu npeun
,[,onoJrHser rpexMepuoe flpocrpaHcrBo .{,o qerhrpexMepHoro MHoro-
o6pasuR, To reqeHlre BpeMeHH Hacrofiulxlu MoMeHToM ,THIIIb o6uapy-
xuBaer co6brrur, y)Ke cyulecrByrorJlr{e a 6yayureu, npu coxpaHeHar
Bcero, rrro oroABuraercn n npon.noe. B raKoM qerbrpexMepHou
MHpe Bce, qro Aorx(Ho 6nru B coorBercrBun c 3aKouaMr.t llpnpo4u,
yx<e cyqecrByer pea.rrbHo, noAo6so rolly KaK B 'rpexMepHoM npo-
crpaHcrBe BbIBoA o roM, qro Heqro .(oJIxHo 6um B 3aAaHHoM
Mecre, o3Haqaer, rrro oHo H ecrb raM Ha caMoM Ae.[e. IlogroMy Bce'
co6urag B qerbrpexlrepnoM MHpe AoJrx(Hbr y)Ke cyu{ecrBoBarb
B COOTBeTCTBIIH CO BTOpbtM Ear{af lOM TepMOAI]HaMHKH H BbIIf i f lAeTb
BeepoM, pacxoArlqfiMcfl B cropony 6yayrqero, r. e. noJroxr{TeJrb-
Horo HanpaBJreHr4r ocn BpeMess. OAuaro raKafl KapTHna Qara.nr-
Horo AerepMHHIr3Ma lrpornBopeuur coo6o4e nu6opa H BceMy onbrry
uaurefi )KIlgHu. Cxopee Bcero, 9ro o3Haqaer, qro rrncro reoMerpr.rqe-
cKoe rrpeAcraBJreHHe o BpeMeHB flBJIflercfi HeAo[ycTLIMo ynpouleH-
HbrM., Aeficret{reJrbHo, AJrfl BbIBoAoB cneqnanlnofi TeopLrH ornocr.i-
"eJrbxocrn Heo6xoAuuo cqnrarb, rrro ocb BpeMeHn iCt Mnpa MuH-
KOBCKOfO paBHor{eHHa TpeM npOCrpaHcrBeHHbrM KoOpAHHarHbrM
ocffM. flpocrpancrBo )Ke Molr(er o6.ryaAarr He roJrbKo feoMerpuqe-
cKHMrz csoficrsaMn, T. e. 6urr nycruM, Ho y Hero Moryr 6uro n $u-
3Hr{ecKHe ceoficrBa, KoropHe MH HagbIBaeM cH"'IoBbIMH rIoJitMH.
lioaronay coBepIIIeHIIo ecrecrBeHHo noJlaraTb, q?o H ocb co6crseli-
Horo BpeMeum iCt He BcerAa sBrflercq nycrofi H qro y BpeMeHH
Moryr 6url n Sasuuecxue csoficrsa. E.naro4apfi aruM csoficrnaNl

BpeMs Mox(er eos4eftcreoBarb Ha Qusuuecrue cucreMbr, Ha BeI[e-
crBo H craHoBnrbctr aKTHBHT{M yrracrgurou MnposAaHnfl. 3ro npea-
craBJrenr.re o BpeMeHli KaK o TBJTeHHH flpupoau coorBercrByer rr
HarrreMy HHryr{rHBHoMy Bocflpnrrnro Mr.rpa. AxrnsHbrfi KoHraKr
BpeMeHu co BceM, qro [poucxoAr{r n Mupe, AonxeH npnBoAHrb
K B3ar.rMoAeftcraan, K Bo3MoxHocrH Bo3Aeficrsufi ua ceoficrsa Bpe-
MeHH co cropoHbr npoucxoAflqax npoueccoe. Ho rorAa Anff onpe-
AeJreHHfl 6yayuero neo6xoAurvra QaxruuecKafi peanu3aunfl Bcex
npeAulecrByroulilx MoMeHroB. Eeg groro 6yaer cyqecrBoBarb He-
orrpeAeneHHocrb 6yayutero B orJruque or Mnpa c nycrbrM, He B3aH-
uo4eftcreyror[HM BpeMeHeM, xoropuft Mox(Ho 3apaHee nocrporrrb.
flosrorr,ry aKrHBHbre csoficrsa BpeMeHH Moryr oceo6oxAarr Mup or
xecrKofo AerepMHHHer,ra JIannaca.

Crenenr aKrr.rBHocrn BpeMeHtr Mox(er 6Hm Hagsana ero nJror-
Hocrblo. Vxe Hs caMblx o6ulnx coo6paxeuult rvroxHo 3aKJrroquTb,
rrTo cyqecTBoBaHHe nJroTHocrH BpeMeHH AonxHo BHoCHrb B CHCTeMy
opfanlrgoBaHHocrb, T. e. Borrpexn o6H.rHoMy xoAy pa3BHrHr, yMeHb-
ularb ee sHrpon[lo. .[,eficrsnreJrbHo, KorAa necr Mnp nepeMe-
Illaercfl no ocfi BpeMeHH or Hacroflrllero K 6yayueuy, caMo oro
6y,u,yuee, ecJrn oHo Qnsn.recxu peaJrbHo, 6yler riAru eMy HaBcrpeqy
u 6yAer, crflruBafl MHorHe cJreAcrBuq x oAnofi npEqHHe, co3AaBarb
B cHcreMe reHAeHrrnro yMeHb[IeHHfl ee au?ponnu. Tarnu o6pa3ona,
BpeMs 6.naro,qaps cBoHM Qr-rsnuecruM csoficrsaM Mo)Ker BHocHrb
n Mup x<H3HeHHoe Har{aJro, npenrrcrBoBaTb HacryrrJreHrrlo efo ren-
roeort cMeprr.r n o6ecneqaBarb cyulecrByloqylo B HeM rapMoHHIo
}KI-I3HI'I H CMEPTI.{.

l4Tax, H3MeHeHr.re cocroqHns u cgoficrs BeIIIecrBa Mox(er npo-
HcxoAHTb He roJrbKo co BpeMeHeM, Ho rr noA Aeficreuela BpeMeHLr
Ha Hefo. flepooe o6crosre.nrcrso coorBercrByer 3aKoHaM, Aefi-
crByrouluM B naccHBHoM reoMerpnr{ecKoM BpeMeHn, a nropoe o6yc-
JroBJreHo aKTHBHbTMH, QnelrvecxnMa ero ceoficrsaMrl. Vle-ea BgaIrMo-
AeficrnHft c npoHcxoAsIIIHMH n flpt-lpoae npoqeccaMu AoJI)KHbI
MenflTbcr aKTr.rBHbre csoficrga BpeMeHI,I, a sro, B cBolo ouepe4l, 6y-
Aer Bruqrb Ha xoA npoqeccoB H Ha csoficrsa Beu{ecrBa. Taruu
o6pasou, BerqecrBo MoxeT 6urs AereKropoM, o6napyxnnarcIquM
u3MeHeHHff nJlorHocrn BpeMeHH. B npocrpaHcrBe nJrorHocrb Bpe-
MeHH He paBHoMepHa, a 3aBI,lcHr or Mecra, lAe npoHcxoArT rlpo-
ueccbr. C.rreayer oxriAarb, qro HeKoropble flpoueccbr ocna6ngrcr
nJlorHocrb BpeMeHH H ero nofJloulalor, Apyrne x€, Hao6opor -
yBeIHqIrBarcT ero flJIOTHOCTb H, C,IeAOBaTer'IbHO' H3Iyr{aIOT BpeMfl.
Tepnruuu <<H3r'Iyr{eHHe>> H <notJIouIeHHe> onpaBAaHbI xapaKTepoM
ilepeAaqu gosAerlcrsufi sa Bel{ecrBo-AereKTop. Tax, 4eficrnue
[oBbrueHHoil u.norHocrn BpeMeHH ocra6aqercr rto 3aKoHy o6patuux
KBaApaTOB paccrorHHfl, sKpaHHpyercfl rBepAbrM BeulecrBoM I]pH
TOJIUIHHe nOprAKa CaHTLIMeTpOB H OTpalKaercq 3epKaJIOM COrr'IacHo
o6uvHotr,ty gaKoHy onrI4KH. Vuenuurenue x(e [Jlornocrlt BpeMeHH
oKOJIO COOTBeTCTByIOqeTO npoqecca BbI3bIBaerct BrerHBaHHeM ryAa
BpeMeHL H3 oKpyxarcqeft o6craHosxlr. .[eficrsHe aroro TBJIeHI{E
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Ha AereKrop sKpaHnpyercf, Ho He orpaxaercff 3epKanou' Onur

noKa3aI, qTO npoueccbl, BbI3blSarcu{H9 pocT gHTponHH' I'ISJIyqaIoT
BpeMfl. Ilpn arorra y HaxoAffIllerocs s6.ltgsg BeulecTBa ynopflAotlu'

Baerc, ero crpyKrypa. Haao noJrafaTb, qro norepffHHas H3-3a HAy-

u e f o n p o u e c c a o p | a H u 3 o B a H H o c T b c H c T e M b I y H o c H T c g B p e M e H e M '
3ro oanaqaer, urb BpeMfl HeceT HnqopruaUsp o co6HTttflx, Koro-
pafi Mo)Ker 6url nepeAaHa apyroft cHcreMe. floayvaercs norlrH

npflMoe AoKa3a?eJIbc?BO CAeJIaHHOTO BbIUe BbIBOAa o ToM' 'Iro AeY-
cTBHe nrorHocrH BpeMeHlr yMeHbIrIaeT SHrponHIo n nporusoAefi-
crByer o6uunouy xo,uY co6uruft.

hoa Aeftc"nnelr nper,te'H Moryr HsMeHsrbcfl caMble pasnoo6pas-

Hble CsOficrsa eeul-eCrg. O;tHaXO ,q,Ir 1iccneAOsaHI'tfi aKTI'lBHbIX
csofic.rs BpeMeHH H CyuuocTH ero .qeficrsHft Ha BeIqecTBa, c"IeAyeT,

KOHe{HO, OCTaHOBHTbC1 Ha reX CeOfiCrBaX Beil IeCTB' I ' {3MeHeHI{g KO-

ropbIX Moryr 6url 3aperncrpupoBaHbl JIerKo H TortHo' B grol\'1

cMbrcJre 6o.nturoe nper.rMyrrlecrBo r1Menr H3MepeHHfl npoBOAHMocTH
sneKTpgqegKofo rOt<a peSUCTOpa, BBeAeHHOtO B MOCT VnrcrOna lt

"u*o1"ufa.oCs s6nggl4 HeKoroporO nu6paHgoro npoUecca. HaupU-

M e p ' A J I f i y B e J I H q e H H q n I o T H o c T H B p e M e H I 4 M o ) K H o o c y q e c T B [ t T b
npouecc HcnapeHi'Ifl Rery'refi X<ll,{Kocrl'1, a AJI' norflollleHl.ifl Bpe-

MeHfl - npoqecc oxJIalKAeHHr pa3ofpeTofo red'Ia. Lleuenesne co-

IrporI.tBr'IeIIHR npOBoAHHKa II3-3a gTHX npOqeccoB AeIcTBHTenbHO
npoucxo,r,uT c nporLIBOnOJrOXHbrMH 3HaKaMU. v nponoAHuKa C no'

.rroxHreJrbllblM reMnepaTypgblM xoaQQnUueHToM yBeJHrIeHHe nJIoT'

H o c T H B p e M e H H B e A e T r y u e H l u r e H n i o e | o c o n p o T H B n e H l i ' ' K a K 3 T o
n ,to.nxilo 6urt npu noBblurel{Hla opraHH3oBaHHQcrH. cJpyKrypbl'

np, otp"uare.tlrsotrt reMrleparypiiou xoaS$uuneHre a$Qexr 19,1{-
qaercfl npoTHBOnOJIOxHoro sHaKa Id onflTb_B CTOpoHy l'I3MeHeHHH'

lpolrcxoArrglqx c naAeHHeM reMnepaTypU. Taroe COOTBSTSTBHe na-

lennp reMneparypbl ,[oJIXHo sa6.nroAarrctl H nPH HsMeHeI{HI{ APy-

rux csoftcrB BeulecrBa, nocKoJlbKy c noHH)I{eHHeM TeMnepaTypbl
yrueubliraercn 6ecnopnAoK B ero crpyKrype. y Pe3ncropa' HaxoAfl'

ulefocq pflAoM C O6rrqsuu rla6opaTopHblM npoqeccoM, TaKHM, KaK

HcnapeHr{e aueToHa Ha Bare, pacTBopeHHe caxapa B BoAe H T. II. '

na6.rr-tO4anOgb OTHOCIITSJIbHOe H3MeHeHHe ConpOTHBJIeHHa B UIegTOM

H J I H n ' T o M 3 H a K e u J I H A a x e B r I e T B e p T o M B c f i y q a e p e 3 H c T o p a
c oco6o BbIcoKIlM reMrleparypHbIM xoa$$uuHeHroM'

BosMoxHocrl oTpaxaTb 3epKaroM g,eficrnue BpeMeI{H no3BO-

rn.[a ua6,rloAarl BJIHTH]Ie He roJIbKo aadoparopHltx npoqeccog'

HO nocpe.{,cTBOM TeJIeCKOna-peQ.nerropa u H3MeHeI{Ee conpOTHB'

JIeHI,Iff pe3HcTopa I,I3-3a npoueccoB, npoHcxoAflulHx B Koclvll{qecKHx

TeJraX. 
'floqsgiacb 

BOgMOXHocrb H3yrta6 Bce,reHgyl6 He To,rIbKO'

xax o6H.IHo, [OcpeAcTBOM crleKrpa sJIeKrpoMarHHTHuX xOle6anufi,

so H oco6blM, paHee Ite Hc[bITaHIrbIl'4 MeroAoM' -qepe3 nocpeAcrBo

Cl*r"uaao"* ceofictn BpeMeHH. Buecre c B. B. Hacoxosbllt4 raKl'{e

;ffi;;;;;" 6otn" npoBeAeHbr HaMH Ha pe$aexropax Kpunrcxofi

Acrpoonsnqecrof i  o6Cepnaropnu I I ] .  Hs.t tyueHHe BpeMeHH IIo ero

.qefiirs*n rra pe3'cTop na6lrc4aJlocb or nJIaHeT, 3BesA, TaJIaKTHK

u ApyrHx KocMI.IqecKux o6texros. Ehula AoKa3aHa MrHqBeHHocrb
[eperaq[ srr.Ix BosAeftcrsufi H cyurecrBoBaHI'le Mupa-MuttKoBcKoro
KaK peanbHocrH, a He KaK MareMarHqecxoft cxervrn [2].

flpa nccreAoBauuflx BIIrrflHHfr. BpeMeHH Ha 3JleKrponpoBoAnocrb
pe3i.rcropa B KarrecrBe craHAaprHoro npouecca, KoHTponHpylouefo
ITYBCTBHTETbHOCTb CHCTCMbI, NPHMCHSJIOCb I, ICNAPEHI'IC AIIETOHA HA

paccrorHuu 10-15 cM or H3yqaeMofo pe3ucropa. OAsaxo ilpoqecc
ucnapeHHf MoxeT oKa3aTb BJILIfiHLIe Ha pe3ilcrop He TOJIbKO tIOBbI-
rueHHeM [JIorHocrH BpeMeHI'I, Ho I'I caMbIM rpHBHanbHbIM o6paeou
6raro.aapn noHHxeHI{Io reMfieparypbl, npoHcxoAflIqeMy tlpn Hcna-
peHur{. 9ro6u yqecrb aror eQQeKT oxJlaxAeunl, 6btra cAeJIaHa
nonblrKa npflMblx llSrrlepeuufi reMneparypbl B oKpecrHocrfx I'Icna-
prrcuerocg aueToHa nocpeAcrBoM pTyrHofo repMoMeTpa Eeruana
b qegofi AeJreHHfl rrrKaJlbr s 0o,01.-llepnne onbrrbr 6es rennoeofi
sauutTbr noKaSaJIH naAeHLIe TeMnepaTypbl Ha HecKoJIbKO COTbIX lpa'

Ayca, AOCTaTOqHOe, uro6ut BbI3BaTb IOqTH ece Ha6IIOAaBIUeeCf H3'
MeHeHHe sneKrponpoBoAgocrl.I pe3Hcropa. OAsaxo H IIpH reIIJIo'
l.r3oJrflullu pe3Hcropa repMoMerp npoAoJI>KaJI noKa3blBarb IIpaKrlt-
rIecKI,r ro )r(e naAeHHe reMneparypu. 3ro yAHBHTeJIbHoe Ha nepeufi
B3rJIsA O6CrosrenscTBo noKa3aJIO, llro TepMOMerp peafHpOBaJI He

Ha H3MeHeHI,Ie TeMnepaTypbl' a Ha LrcnyqeHHe BpeMeHH npH I,Icna-
peHlII , I  aUeTOHa, KOTOpOe, BHOCfl OpraHI{3auIi IO, BbI3bIBaJIO CXaTHe

i lryru. .[,a.nsHefiurhe onbrrbr, npoBeAeHgue c 6onrnofi octopox(Ho-
crbro, noArBepAHnH 9To 3aKJIioqeHHe. KaprouHan tpy6xa' B Koro'
pyro BxoAHJIa rtacrb repMoMerPa c pe3epByapoM iryru' 6uaa
bi<pyx"Ha earofi H onyuleHa B creKJrflHtryro xo.n6y. flpo6ttlttl npo-
qecc ocyillecTBJrff.rrcfl e6JIfiSH XOfi6U, a orcrreT BblcoTbt pTyTH.. B Ka-

nr.uurxpe onpeAenqJlct no reMneparypnofi urxane Ir3 Apyroft xolr'l-

Harbl r{epee 3aKpbtToe OKHO. BltCora pryrg yMeHbIIIaJIacb npll

pacrBopeHHu caxapa B BoAe ycronaurefics reMlleparypbl lI yBeJII4-
queaflacr, KofAa e6flHen TepMoMerpa noMeqaJlacb cxaTafl sapaHee

npy)Kr.rHa. 3Ha,{Hr B nepBoM npouecce Aeficrnurenbno lrsnyqaJlocb

BpeMt, a Bo BropoM cryrlae .oHo llorJloulaJlocb nepecrpofixofr se'

rrlecrBa npyx(HHbl npn ee 4e$opr'launn. Pesy.nrrarbl srnx onblroB

noKa3aHbl Ha pHc. l ,  u3 rotopoto BHAHO, qTo noc! ' Ie oKoHqaHHg

npoqeccoB npoucxoAnr oIIeHb 3aMeAJIeHHOe BO3BpauIeHHe pryrH

K ee Harrafi bHOMy COCTOffHI4IO. fIO,rlSyrCb SHarleHl'Ierr'r rOe$QuUIieHra

o6rel',troro paculHpeHuq pryru' reMneparypHylo luKany pHcyHKa

JIerKo npeo6pasoBaTb B rrrKaJry^orHocHreJIbHOIO C)KarHfr V3 pacqe'

"i, oto^ 0o,0i coorsercrByer i,8.10-0 srort urarH. 3ane'IareJlbHo,
rrro orHOcttTeJIbHbIe LI3MeHeHUR O6leUa H nJIOrHocrH pTyTI4 OKa3a-

JrHcb Toro )Ke nopflAKa, qTo I{ OTHOCHTeJIbHbIe I-{3MeHeHHff 3JIeKrpo-

npoBoAHocrH pe3HcropoB H3 o6uqsoro MeraJIJIa'' 
Tepuoruerp Eexuaria AoJrxeH pearHpoBarb H Ha acrpoHoMur{e-

cKHe qBJIeHufl, xoTq, KoHeqHo, HeT HI{KaKOft SOSMOXHOCTI{ npHMe-

HHTb ero e 6auHe rer'IecKona. OaHaxo MoxHo HaAeflTbctl '  qro

B 3aKpbrToM iroMerrIeHHH C nocToflHHOfi reunepatypoft yAacTcn 3a-

MeTuTb efo peaKIIHn Ha TaKHe 6rltsxHe X 3eUle H I'IHTeHCHBHbIe
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flBll 'erwfl., KaK, HanpHMep, nyHHoe garMenr,re. Bo speun 3arMeHr.rrr
noBepxHocrr .IIyHu 3a !(oporxoe BpeMrr - noprAKa corHu MHHyr -
oxnalKAaercq or +100' Ao -120'  H BHoBb pasorpeBaercs Ao
npexnefi reMneparypu. Ilepnnfi npoqecc conpoBo)KAaercq norro-
ueHHeM BpeMeHLr, Koropoe B nepByro oqepeAb 6yaer BrmaBarbcrr
B Hefo H3 roro, qro ecrb e6angu Ha .IIyHe. lloeron,ty Ha 3euae srcr
npoqecc He AoJI)KeH oKasbrBarb 3aMerHoro 4eficrnua. Bropofi xe

Puc. l. HsMeHeHre noxagauufi repMoMerpau"*"u"u. nf,J,"?x":"Jff#"di1:ffr 1 B npn'

nPoqecc pasorpeBa noBepxHocrn conpoBox(Aaercfl r.r3JryqeHHeM
BpeMeIIH, Koropoe Moxer 6url saperucrpHpoBaHo Ha 3elr,re cl{cre-
ruoft 4ocrarounoft qyBcrBHTeJIbHocrH. Bo BpeMfl r{acrHoro, Ho
c 6oarruofi Qasori ((D-0,86) JryHHofo 3arMenufl c 13 na 14 ruapra
1979 n. raKHe Ha6.nnAesus 6:u.nu npoBeAeubl c hououltro repMo-
Merpa Eeruana v MexauuqecKoro npu6opa, rtpeAcraBJrrrorqero
co6oft ALIcK Hg n.nornofi 6yuaru, noABerrreHHufi sa rosxofi KBap-
{esofi nnrn. Ilpr.r HcrrapeHur{ arreroHa Ha,4 rorrKofi noAseca rroJry-
rraJrcr noBopor AHcKa Ha HecKoJrbKo rpaAycoe. OrpaxeHne 3epKa-
JroM eroro x(e npoqecca npHBoAHJro K noBopoTy [HcKa B nporlrBo-
nonox<Hylo cropotty. flcnoro rronuMaur{r Aeficrer.{R groro npn6opa
He yAaJrocb Aocrnrnyru. OuenHAHo roJIbKo, trro noBopor AHcKa
Bbr3brBaerca napoft cr{Jr, Koropyro Hecer r.r neperaer BpeMfl. Bepo-
rrno, 9ro oAHa H3 Tex Bo3Mox{Hocrefi, 6naro4apx KoropbrM BpeMF
BHocLIr OpraHr.r3oBaHHocrb B crpyKTypy BerrlecrBa.

Bo npeux 3arMeHHf AncK H TepMoMerp HaxoAHJrHcb B ! ,ocra-'TorIHo cra6Hnrnorx ycroBnqx noJry[oABaJrbHoro noMeureHHfl. Orcqe-
'TbI noBopora .[,HcKa H noxasaHl{fi TepMoMerpa npoH3BoAr{Jrrrcb
r{epe3 nqrb, Aecrrb MHHyr. B nepxneft qacrr{ pnc. 2 npHBeAeHbI
yrJrbr noJro)KeHuq MapKL{, HaHeceHHoft Ha 4ucx, a BHH3y - oTcqerbl
repMoMerpa, ncnpaBJreHHble 3a cyulecrnyrculuft Bce x(e ux ue6o.nt-
'ruoft apefiQ. flocrpoeHHbre rpaQr.rxr.r noKa3brBaror, r{ro rl3MeHeHHe
'orcseroB norBHJrocb,[eftcrsHrerruo ToJrbKo nocJre Han6o"rlurefi
.$asu, KorAa HaqaJrocb pagofpeBaHue yrracrKoB .nynuofi noBepx-
Hocru, ocno6oxAeHHbrx or geunoft reHu. Bropoe HgMeHenlre xoAa
norasaHr.rft noryr{I.rrocb rrpH BbIxoAe ,Ilynu Hg rroJryreHu, KorAa Ha

.rtyuuoft noBepxnocru craJro BoccraHaBrHBarbcrr HopMa,rbHoe coJr-
Her{Hoe ocBeIIIeHHe. VueHrruenr,re Bbrcorbr pryru B KarruJrJrflpe rep-
MoMerpa H noBopor r,HcKa B cropoHy, coo'rBercrByrouyp ,[,eficrsalo
HcnapeHnq aueroHa, noKagblnalor, qro npn pa3orpeBe .{yHuoft no-
BepxHocrn s AefictsareJlbHocrr,r npoucxoAr.rr'Io n3J-ryqeflHe BpeMeHI{*

rpaA

' 2 2 6

2 2 2

218

n
-0,01
-0,42

Ptc. 2. tlacruoe nynroe sarMerrue c 13 sa 14 napra 1979 ro.qa.
Bnepxy: KpsBas noaopora .:rncKa. Ogil;r ""Ti,J:XX?oJo*"u"taf, repuoMerpa Eernasa!

B pe3yirbrare Hcc.reAosaHufi, npoBeAeHHbIx c repMoMerpoM
beruaua, npllxoAnTcfl 3aKJnotlnrb, r{ro pryrHuft repMoMerp npHH-
unnnaJrbHo He Mo>Ker 6uro npn6opolt Arrr rorlHoto HgMepeHHt.
TeMneparyp. Ha.aexHbtM ,qnfl raKI.Ix asnaepennfi AoJI)I{eH 6urs ra-
gonbrft TepMoMerp, rrocKoJlbKy ras He HMeer crpyxrypbt, Koropan.
MofJla 6u nepecrpot{Tbct noA Bo3AeficrsileM nJlornocrn BpeMeHI'I.
floarouy ra3 norirorrlrb BpeMfl He MoxeT, rITo H 6Hno noArsep-
xAer{o Bo3Mo}r{nocrbro acrpoHoMltqecKux Ha6.npAeHufi vepee rofiIllY-
seNaHort aruooQepu.

CiieAyer oxaAarb, qro Bo BpeMfl JIyHlIbIx sarueHstt 6y,nyr us.-
MeHqrbcfl H Apyrr.ie csoftcrea BeulecrBa, KaKt HaIIpHMep, ero SJIeK-
TponpoBo,lHocrr). Ec.nlt pestlcTopbl MocTa HMeloT oAIrHaKoBbIe cnoft-
cTBa, To H3MeHel{He nJIorIIocTH BpeN{eHI4 CKa)Kerct Ha HHx oAI{Ha-
KoBbrNI o6paoou H paBHoBect{e Mocra Ile HapyulHTcs. 9ro6tl
o6riapyxiurb 9ro r.i3MeHeHHe, pe3Hcropbl Mocra Ao"qx{HbI c}lJIbHo,
pa3,'rnqarbcr rro cnoiicrnau, Ho c raKol.i cucreuoft rpyano pa6o-
rarb H3-3a peaKqHl.r ee Ha Bce npol{cxo]I.tlu{He BoKpyf npoueccbl-
floarorury ,ryque Bcefo HaOnioAeHHs lrpoBoAl{rb c oAnopoAHbIM.
Mocroi,r, Ho nocpeAcrBoM Te,'lecKona-pe{llexropa, ilpoeKTHpylou,ero
Ha BbrAeJrenuufi pa6ountl peaucrop 3arMeBarcqufica yqacroK tyH-
Hofi  nosepxrlocrH. Taxue na6.nrcAeIrat 6nlu HaMH npoBeAeHbl Ha
rsrecxone MTM-500 Kpurracxofi Acrpo$r'rsu'lecroft o6cepnaropHll
Bo BpeMfi  JrynHofo 3arMeltuff  l3 Iraas 1976 r.  3ro sarvesxe 6uno,
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coBceM uanoft  r lasu (O:0,13),  H reHb seMJrH 3aKpbrBajta JIyH,v
rorbKo K nry or Kparepa Tuxo. flpe4nonararocb Ha6.nrclart o6-
Jlacrb .IIyHtt s6ansu uenTpanbHoro MepnAtrala, nocpeAuue Mex(Ay
KparepoM Tuxo l.r roxubrM r(paeM .Ilynu. t{ro6r,l HcKrroqnrb pe-
<ppax[nn, npfiruJrocb npoeKrHpoBarb Ha pa6ounft pe3ac"op ApyryK)
o6racrr Jlyuu, cABunyryro sa 2' K rory, y cas{oro Kpafl JiyHu.
Peay.nrrarbr 3rux na6lro,(esnfi noxasaHbr Ha puc. 3. Hacr5'n;1sHns

I

n

Puc. 3. Jlynxoe 3arMenr{e 13 uaa lg76 ro.qa.
$Fxaaa u3ueHegnft 3neKrporU)oBoAuocTH pe3Hcropa, Ha (oropEt* npo€KTspoBaaacs o6aacrt
Jlyau r tory or Kparep.a Trxo. - flo ocx op.insar or.troxetrbr orcqerhl r.anbBaHoMerl)a.

(1 .qen. - 2 . lO-9 A). Bpens - Bcexapxoe.

Teulr Ha nrr6pauHyro o6.nacru He AaJro gaMerHbrx usneuegar? B no-
:Ka.3?HHSX ta,'IbBaHoMeTpa B cracTeMe MocTa. Ho Upa BbIxoAe ee H:j
TeHH OTCrIeTbr Cpa3y CTaJIH Bo3pacraTb B cropoHy, cooTBercrByro-
fl4yro HsJryqeHHio BpeMeHr{, T. e. yMeHbrrreHnfl conpoTHBJreHHq peS}r-
,cropa c noJrox(r.rre.rrbnbrM TeMneparypHbrM xoeQQnnneHroM. Oluaxo
rlepe3 HeKoropoe BpeMn oHLI craJlr{ y6uoar:l H3-3a rofo, uro rpy6xa,
.s xoropofi 6br.[ sarrroqeH pe3Hcrop, oKa3aJracr c6n.rofi, H Ha Hefo
.c?a,ra npoeKTr{poBarbcff Apyrar o6.uacrt Jlyun, He 6Hs[Iaq B 3eM-
nofi ress. floc.ne BoccraHoBJreHns rrpexsero ttoJroxeuurr rpy6xn
.orcrl€Tbr 6ucrpo Bo3pacranr{, a noroM craJru MeAJIeHIIo y6irnaru
:B coorBercrBar.{ c yMeHb[IeHHeM cKopocrn pa3orpena eror? qacru
.ayHuofi noBepxHocrn.

Vse,raqeune fitorHocru BpeMeHH, Keropoe npoHcxoAnT Bo BTo-
poft no.nonnHe JIyHHoro garMeHHr, Mox(Ho s cra6ofi creneHn Ha-
6npAarl u n6;lugl.r repMufiaropa npu Hapacrarou{eli $ase JiyHn.
-,[anexne xe reJra co.nHe,]Hofi cficreMH Mbr Ha6nrcgaeu npaKra-
qecKI-I To.tIbKo e nonHoft @ase - B HanpaB,'IeHHH coJrHer{Hbrx nyqeli.
floerorvry npu .nto6ou BparrIeHHH reJra ogo BcerAa 6yaer noBepHyro
K HaM cropoHofi, pasorperaenaori ColHqeu. 3rsu o6txcHsercs'noKa3aBuIeecfl cHaqaJra yAHBHTeJIbHbIM To o6cronre.nocrBo, rrro
Aa>Ke coBceM MaJIbIe, 3aBeAoMo He aKTHBHbre acTpoHoMHrrecKHe
o6rexru H3ryqaror BpeMfi. Ha 5O-,qrcfiMoBoM peQnexrope Kpuu-
cnofi o6cepBaropnn Ha6nrcAa.nocr Aeficrsne Ha pe3ncrop He ror'rbKo
.or crryrt{Hxos 6onsuax nJrauer, Ho Aa)Ke or xoJlbua CarypHa us-ea

pa3orpeBa o6pauteuHoft x Hau cropoHbr cocraBJrrrorrlux ero Mereo-
pHrHbrx TeJI.

Hsryuenae BpeMeHH, ua6lpAaroqeecfl or Mltofnx 3BegA, Heco-
MHeHHO Bbr3BaHO BHyTpeHHHMH npoqeccaMH, npoHcxoArulHMH Ha
grnx reJrax. floero*ry HaAo [oJrararb, r{ro n Co.nuqe c ero 6yp-
HbIMn npoqeccaMlr rroMHMo gJreKTpoMarHnrnofi sHepfnu H3nyqaer
eule H BpeMfl. AeficranreJrbHo, nepeKpbrB co.useqnuli cBer AaJreKo
orcroq[IHM ToHKHM 3KpaHoM, MoxHo y6e4rarlca, rlro r,r B gToM cJry-
.rae Coruqe oKa3blBaer gHaqHTeJIbHoe BrHrrHHe Ha pe3r.rcrop Hnw
apyrofi AereKrop. floarouy Bo BpeMrr coJrHerrHbrx 3arueuuft, KorAa
trIyna gKpaHnpyer Co"auqe, AoJrx(Ha Ha6.nrcAarrcr HeKoropafl no-
Tepq opraHu3oBaHHocra BerqecrBa, BHeceHHafl B Hero AeftcreneM
Corsqa. B .racrHocru, AoJrx(eH yMeHburarrcx xoaQsuqnesr ynpy-
focrH noABeca Kpyrr.tr'rbHofo MatrHnxa. BepoatHo, arHM o6tgcHq-
ercn Ha6.nloAaBrueecfl Carce.neu n A"n.nesou yAnHHeHHe nepuoAa
xone6aHufr TaKoro MaflTHraKa Bo BDeMfl rroJrHofo cofiHeqHoro 3ar-
MeHHq 1970 r. [3]. OrHocure.nrso-e yAJrraHeHr,re [epr{oAa nonyqg-.
"rocb y HHx B rrerBeproM 3HaKe. Bo epeun corueqHoro sarMenr.rg
1976 r. arn Ha6,rtoAeHafl 6H.[n nosropeubr MocKoBcKHMH MerpoJro-
raluu (B. Kasa'{ox, O. XaaporuKnH H B. Ul in.naxoa),  noayvHBtrrHMH
ror xe p$y,'rbrar [4]. Harun Ha6"urcAesnfr HaA noBeAeHHeM pbr-
qa)KHbrx BecoB e nu6paqnoHHoM pelr(HMe ro)Ke rioKa3aJlrl yMeHb-
IrIeHHe rrJrorHocrtl BpeMeHH Bo BpeMr nflTn r{acrHblx 3arMeHnft Col-
Hqa: 1961, 66, 7l  ,75 vr 76 rr .  [5] .  Kasa.rrocb, qro raKue rBJreHHfl
AoJ'rlKHbr npoucxoAarb Ir rorAa, KorAa BbrnyKJlocu 3eu;ta gKpaHH-
pyer ConHIIe, T. e. Ha efo 3aKare r.t BocxoAe. OAHaxo oHr4, KaK
noKa3brBaror Ha6rrcAeHnt, nepeKpbrBaroTcq AeticreneM Ha nJlor-
Hocrb BpeMeHH co cropoHbr MereoponoraqecKHx H ApyrHx reoQn-
3HqecKHx npo[eccoB, conyrcrByroulux nocrenenHoMy oc.na6aenap
H Hcqe3HoBeHr.rlo paAlraqau Co.nnqa. Ocraercr roJrbKo 6esyc.rrosno
cyulecrByrouqufi cyrovuuft xog u3MeHeHHs ceoficrn BeutecrBa Ae-
reKropa H roBeAeHHa npn6opoa.

CraHosHrcs HecoMHeHHbIM, r{ro Co"uHqe eos4eficrayer Ha
3ertrnn He rod'IbKo .nyuncroft eueprnefi, Ho H I,tcxoAflIIlHM or Hero
ycI{JreHHeM $nsxuecxux csoftcrs BpeMeHH. 3ro sosAeftcrene
Cornqa rJepes BpeMfi Aonx{Ho HMerb oco6eusoe sHaqeHue B )KHgHrr
opraHu3Mos a eceft 6nocQepu, nocKoJrbKy oHo Hecer HaqaJro, noA-
Aepx(HBaroqee xH3Hr. CyuecrBoBaHne srnx Bo3MoxHocrefi, ug,y-
Itlnx or Co.nsqa, Mo)Ker o6rqcHHrl e rerrao6HoQusnxe qBreHHr,
Ka3aBIIrHeCfl HenOHqTHbIM[, ! t  yAI]BHTeJrbHbIe CB'3H HX C TeM, qTO

npoucxoAnr Ha Co.uHqe.
ConoxynHocm [poBeAeHHbrx Hcc,reAosaHI4ft noKa3brBaer, qro

cocroffHge BelqecrBa 3aBHcHT He roJIbKo or soaAeficrsnq 6rnsxux
npoueccoB, Ho r{ or H3MeHeHHfl o6ulero Qoua nroruocrH BpeMeHH,
KOrOpOe flpoHcxoar.rT oT rrrEpoKofo Kpyra reoQH3r{rrecKHx npouec-
coB H MHoTHX KocMnrrecKnx geueunri. BrHqHHe reoQusuuecxux $ar-
TOpOB AOJrX(HO npHBOAHrb K ce3OHHOMy Ir CyrOqHOMy xOAy H3Me-
HeHnfi cocrorHHfl BeulecrBa. Apefi0 npu6opon, noKa3brBarorrIHX
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tyror{Hble H3MeHenHt, oouuHo ocraHaBJrHBae"cfl oKoJIo noJIyHOrIH,
a sareM MeHrreT cBoe HanpaBr'IeHrle. B CeSOHUOM X(e XOAe npOUCXO-
AHT yMerrbrueHr,re nJroTHocru BpeMeHH secnori H JreroM H ee yBeJrH-
qeHi.Ie oceHbro H satvlofi. cxopee Bceto, 3TO CBfl3aHo C nOrJtOIIIeHHeM
BpeMeHn xH3ueAesreJrbl{ocrb}o pacreuHfi n orAaqeft ero npu HX
yBflAaHHH. VxasaHHare o6crogrenbcrBa na6lronaauct MHoTHMH
aBropaMn B caMbrx paenoo6pasnux HccJreAoBaHnflx.  HHrepecHo,
Hanpr{Mep, coo6uleHne A. lUanosaJioBa, 6noaora ns ,[luenponer-'poBcKa, o er-o_ TpexJrerHux ua6.nrcAeHaflx reMHoBoro roxa $oroyl,r-
Ho)Kr.rreJrr [6]. HavrEnafl c KoHrIa Marr 14 Ao ocenH reMHosoft iox
BO3paCTan [OrrrH Ha ABa nopfAKa, qro yKa3brBaer Ha oc.na6"nenne
npenqrcrBnft p.as BbIJIera gJreKrpoHoB H, cJrejl,oBareJrbHo, na ocna6-
JreHHe opraHi.r3oBaHxocrr{ BerqecrBa $oroxaro4a. I,'luetorcr Muoro-
qHcJIeHHHe yKa3aHHg H Ha ce3oHHbte H3MeHeHHR XOAa XHMHTIeCKHX
npoqeccoB. Tar, nanpnMep, peaKunfl noJrraMepn3a[Hr4 BecHoft ocy-
rqecTBJrgeTcs TpyAHee, qeM oceflbn u sHr\,{oft. Taxue u3MeHeHHfl
AoJIxHbr ua6"tpAarlcs H B cocrornnri BerrlecrBa. BecrNla sos-
MoxHo, ,no Ha6npAeHxrr B. XsHp6Jrr.rca HaA H3MeHeHHrMu yrroB
MHHr{MaJrbHOfO U MaKCHMaJIbHOTO nponycKaHHr cBeTa CXpeuIeH-
HsIMH npH3MaMH Haxo.nx [7] r'roryr'6uirs o6rscr{enbr nepdcrpoli-
xofi xpncran.ru.recrofi crpyKrypbr srax npusrvr. Ceqss srnx H Apy-
rnx noAo6Hhrx rBJreHufi c aeilcrBaeM BpeMeHH nerKo ycraHoBuTb,
,ocyu{ecrBJrns s6nueu cucreMbr xarori-uN6ylr ueo6paruuufi npo*
uecc, HanpHMep r{cnapeHHe .teryueft )KHAKocrr.{, noebruatoir1uft
nJrorHocrb BpeMeHH. Hr,tenno oTI{M nyreM HaM yAaJlocb AoKa3arb,
qro Ha6.npAaBruuecff flgMegesns B noBeAeHHH MexangqecKr.Ix cH-
creM - pblrra)Knbrx BecoB H MaflTI{HKa n an6pauuonnoM pex(HMe -
BbrsbrBaJrocr AeficrsueM [por4cxoAtrrlux B npripoAe npoueccoB, H3-
MeHsrorr{Hx o6rqnfi Qou uorHocrr.r BpeM,euu [5].

Peey.nrrarbr onErroB noKa3brBaror, rrro opraHtrgylou1ee HarraJro,
Koropoe BHocHT aKTHBHoe ceoficreo BpeMeHH, oKagbrBaer Ha cr.t-
cT€MbI BJII{.fiHI{e Oqe.Hb Ma.'IOe .B CpaBHeHHn c ooUq.Euirl paspyuan-
riluM xoAoM Hx pa3Br{rHfl. floerouy }Ie yAuBnre{nbno, rlro sro
lttr{gHennoe .HaqaJro 6uno npony[IeHo ts cr{creMe. Haraux HayquLilx
snaHlrfi. Ho 6yayvu MaJrbrM, oHo B npnpoAe pacceflHo BcrcAy, H
nosroMy Heo6xoArEua ronbKo BosMoxHocrb ero HaKorrJleHr.rfl, rro-
Ao6Han rofi, npu xoropofi rvraJrbre KanJrH BoAbr, naAarolr1ne Ha
o6urupuue o6,racru, noLAepx(HBaloT HenpepblBHoe Terrenne Mory-
qHX peqHbrx noroKor. Taraq Bo3Moxuocrb ocyu{ecrBJrflercs B opra-
HH3Max, nocKoJrbKy Bcs )KH3HeAetireJrbHocrb nporr.rBoAeftcrayer
.o6uvuovy xoly pa3pytrreHns cxcreM. Cnoco6Hocri, opraHH3MoB
coxpaHflTb H HaKalJurBarb 3To nporuBoAeficrnue, BepoflTHo, n onpe-
Ae,rfler Be,ruKyro po,rs 6noc$epu B )KH3HH 3eunu. Ho Aaxe Aony-
'crHB, r{To xH3Hb pacnpocrpaHena e Koc},roce KaK oAHo Hg npucy-
rrrnx eMy cBorlcro, oua I{ rofAa He cMorJra 6u nuerl pemaaurero
3HaqeHnfi. Taxav co6npanulaM )KagHeHHoe Harrar'ro pe3epByapoM
Mofyr 6urt rocuHr{ecKne reJla, H B nepByro oqepeAb 3Be3AbI.
Orpounue 3aflacbr 3HeprHH B 3BegAax BbITeKanr H3 Hnx JrHrrJb

B orrenb c.rra6oft crerreHr.r qepe3 HBnyqeHHe cpaBHHTenbHo xoJroAHbrx
HapyxHbrx cJroeB. Sueprnn BHyrpH sBe3A coxpaHrercs HacroJrbKo
xoporuo, qro rrpu orcyrcrBr.tn nonoJIHeHHg Belq,ecrBo Colst1a ocrbr-
saro 6br Bcero Ha oAHy rperb rpaAyca B roA. 3ry uaayro norepro
Moxer KoMneHcnpoBarb Aeficrsue BpeMeHH, Koropoe raM HaKauIH-
Baercfl u, 6yAyuu npeo6pasoBaHHbrM B ryrrncryro sHepnan, Mox(er
crarb MoIqHbIM noroKoM xa3HeHHbrx BogMo)KHocreft Mnpa. El*
3eu.nn >xe 9ro rBopqecKoe HaqaJro, Koropoe Hecer BpeMfl, npuxoAuT'
rro"oKoM nyuncrofi oHeprr{H Coanqa. Taxuu o6pasou, Co.rruqe n
3Be3Abr ueo6xoAlllrbr Anr ocyqecrBneHnq rapMoHHH xH3HH n cMep*
TLl, Lt B aroM, BepoflTHo, rJIaBHoe 3HaqeHI,Ie 3BegA Bo Bce.nengofi-
f.rry6oxnfi cMblcn npuo6peralor cJroBa flaaroHa s <THMee): <3rn
3Be3AbI Ha3HaqeHbI yrIacTBoBaTb B ycTpoeHHH BpeMeun>. Ho K 3ro-
My HaAo Ao6agnrl, rrro s BpeMs yqacrByer B ycrpoeunl{ gBe3A.
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O BO3MOXHOCTH YME HbIIIE HI[f l  MACCbI
t4 BECA TEJI nOA BO3AEHCTBI,IEM
AKTHBHbIX CBOIICTB BPEMEH H

Haupl MHoroqLIcJIeHHbIe na6oparopHhle orrbrrhl noKa3aJIIr, rITo
y BpeMeHr{ noMr{Mo naccaBHono csoficrsa AJrHrerbHocrH cyqe-
crByror erlle H aKTr-tBHbre ceoficrsa: HanpaBJregHocrb xoAa u nJlor-
,gocTb, onpeAeJ'rflroulafl crerreHb ero aKTHBHocrr.r. B pesy.nbraTe
SpeMr He TOJrbKo oTKpbIBaeT BO3MOXHOCTH AJIq pa3Br,rTHq npoqec-
coB, Ho KaK HeKoropafl Sltsuuecxaq peaJrbHocrb Molrer eosAefi-
.crBoBarb Ha HHx H Ha cocroffHue Betrlecrea. flpu aroM npoficxoAnr
aeanuogeficrBue, BeAylqee K ToMy, rrro H caMa nJlorHocrb BpeMeHH
6yaer HsMeHflrbcfl noA sosAeficrsseM npoucxoArrrlnx a6ausn npo-
qeccoB. r{epea 9To nsMeHeHHe csoficrB BpeMeHH Mo)Ker ocyqecrB-
Jrrrbcr cBr3b Mex(Ay npoqeccaMu. Bpenrn He[pepbrBHF,rN{ noroKoM
BxoAHT B Haru Mnp, n ecJlr.r oHo o6.nalaer axrusHul,ra Snauue-
cKHMH csoficrea^{H, ro 6yger eAHHcrBeHHbrM flBJreHHeM [pHpoAbr,
ITAyUIHM nporaB xoAa Bcex co6lrrnfi. .[,eftcreureJrbr{o, K Hacros-
seuy Bce npHxoAr,rT Or _rrporrrr'roro, H ro,rrbKo BpeMs BxoAHr or
.6yayute.o B Hacrorulee. O6HqHuri xoA npoqeccoB BeAer K Bo3pa-
craHHrc sHrpOnHH CHCreMbr. I-Iosrouy o6parnoe AeficrsHe aKr[BHbrx
csoftcrs BpeMeHlt AoJt)KHo BHocr.trb n Mup )Kr43FIeHHoe Har{a.rro, npo-
liaroleficrayrcqee o6H.rHofi reHAeHqHH pa3pyrxeHas H cMeprn.
Onur noKa3blBaer, qro a6nusu npoueccon, nosHtuarcul[x rrd'ror-
Hocrb BpeMeHH, 4eftcreureabHo Bogpacraer opraHn3oBaHuocrb Be-
rqecrBa. Ho Ans rarofi nepecrpolixu rpe6yrorcr MexaHr{qecKne
Aeftcrsus. llosrouy AoJr>KHo sa6nmAarucr He ro!'rbKo Qasavecroe,
HO H MexaHHrlecKoe Lr3MeHeHI-Ie B BerqecTBe KaK B CJTOIKHOM aH-
cau6re, noArrrrHqloqeMct gaKoHoMepHocrrM crarncrnqecroft Mexa-
HHKH, KorAa no4 4ericraaeM HeKoropofi npuunHbr B HeM fipollcxoArT
Heo 6_p arnla bre np oqeccbr Bospacranr.rr snrpo nHH.

9ro6u BbrflcHHTb cyulHocrb gTHx- MexaHnqecK[x usil{eHeHHft, pac-
cMorpHM npocrefiuryrc cxeMy c Heo6parnMbiMH qBreHHrrMH, Koropbre
AoJrx(Hbr Bo3HHKHyrb rrpu a6co.nrorHo HeynpyroM coyAapeHr{It
TCJI.

,[,onycrnn, qro coyAapflnrcr ABa reJra c MaccaMH ff|1 H ff12, Ko-
ropble ABr.t>Kyrcfl co cKopocTrrMr u1 Lr u2. Eyaeu noJlb3oBaTbcfi
I.iHepuua,'Ibnoft cncreuofi xoop,atrHaT, orHocnre,lbHo xoropofi oAHo
Hg gTHx reJr HenoaBH>KHo. flycrt sro 6y,u,e'r BTopoe reJro, rr, 3Ha-
t4HT, o2:0. TorAa Ao yAapa o6utnfi Hr\,rnyJrbc cucreuu P H ee

I (osupes H.  A .  O eo3Mor(Hocr r . {  yMeHbueuuq Maccbr  H Beca re r r  r roA
sosAeficrsnera aKTHBHItx csoficrn npeuenn//Erauosa 14. A. Asa"rnrnqecxuft o6sop
uAeri l r  oKcnepuMeHroB coBpeMenHofi xporrouerpnn. Honocu6upcrc, 1984. C. 92-
98..{en. a BHHLITH 27.09.84, },ib 6423*84 Aein.

KHHerHqecKafl sHeprufl T 6yryr onpeAenrrbcff Hx 3HaqeHHsMH AJrfl
nepBofo Tefla:

P 1 : t f t p 1  n  T r - � . | i ? � .
2mt

( l )

floue Heyrpyroro yAapa reJra npno6perarcr o6uyn cKopocrb.
LofJracHo 3aKoHy coxpaHeHr{fl HMflynbca no-npexHeMy

P :  P r .

KaueruqecKag xe sneprug o6te4aneuubrx reJr
O6oaHa.rHM qepes M ux o6qyro Maccy. Tor.qa

D2l : w '

OrcrcAa corrracHo (l) u (2) HaxoAuM

4 lTtrt r, : T r r ,

SHaqHr, T{Tv H, CreAoBareJrbHo, Heyupyrnft yAap BoSMo>KeH
roJIbKo B roM cJryqae, KorAa [po[cxoAHT rrpoqecc nepecrpofirn
crpyKrypbr reJr, nofJrorqaroqllfi Hx MexaHnr{ecKyro gHepruro. B erorvr
TBJIeHHH, coqerAloqeM MexaHHKy c repMoAllnaunroft, yBeJrHr{tIBa-
ETC' 3HTOONHfl CHCTCMbI.

flpou-ecc xe nepecrpoftxu BHyrpeHHefi crpyrrypbr reJ,r AoJr)KeH
pa3BHBaTbCf i  He TOJIbKO BO BpeMeHIr ,  HO H I IpH aKTHBI{OM ero  yqa-
,cruw. ilpn srou 6yaer ocraBarbcff B cr.r./re saKoH coxpaHeHr4fl HM-
nyJibca, TaK KaK oH ocHoBaH Ha caMbrx o6ulax ceoftcrgax npHqHH-
Hoc?H, H3 Koropbrx cJleAyer, r{To npn nrc6ux LI3MeHeHHqx npHqHH-
Hbrx cBfl3efi 4o.nxuo co6aro4arrcr paBeHcrso Aeficrsufl H rrporuBo-
geficreHn, a 3Haqur, H KoMneHcar{Hfl Bcex BHyTpeHHHX cu,'r cucre-
rrrn. HHuuH cJIoBaMK, BpeMfi He HeceT l.{MnyJrbca H He Mo}KeT
Hapyurarb noJrnoro HMnyJrbca cucreMbr. flosrouy, KaKoBa 6u Hu*
'6u.na poJrb BpeMeHH, KHHerHr{ecKafl sH'eprHr nocJle yAapa 6y,aer
onpeAeJrrrrbcq reM xe BbrpaxeHneM (4), xax r.r B K,'iaccuqecKoM
cryqae o6l,Ivuoro, He aKTHBHoro BpeMeHH, rrocKo,rrbKy efo BbIBoA
ocHoBaH TOJIbKO Ha 3aKOHe COXpaHeHUt  HMnyJIbCa.

AxrzsHocrb BpeMeHH npcnnrctsyer Auciunarlur.{  3Hepf hu t4 po-
cry 3HTponru. f loarovy MexaHnqecKaq, T. e.  Kl iHerar{ecKafl ,  3Hep-
rus cHcreMbr AoJrxHa oKa3arbcff  6olnure roro gHaqeHHE, Koropoe
cJreAyer Hs Qopnay.rru (4) npu M:(mr*mz).Ho, xar crreAyer H3
eroli $opt'ryJrbr, yBeJrnqeHr.re I eosn{oxHo roJrbKo B ToM cJryrlae,
ecJrn B npoqecce o6reAnues[r reJr npoucxoAHr yMeHbrxenne ax o6-
uleft uaccsr:

M < (m, * m,\. (5)
3ror arrecA c uens6e)KHocrblo BbrreKaer H3 aKTHBHbrx csoficra

BpeMeHH H 3aKoHa coxpaHeHHfl  rrMnyJ'rbca. Ecrn ou 6y,aer noA-
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TBepxAeH orrbrToM, To oKaxercs BropbrM nocJre acTpoHoMltqecKrix
sa6apAesprfi MrHoseHHocrH sogAeftcrnnfi, peuarorutrM H oco6eugo
HATJI'AHbIM AOKA3ATEJIbCTBOM CYU{CCTBOBAHHr Y BPCMEHH AKTHBHTilX
csoficre.

Paaylreercff, yMenbueHne Maccbr npoucxoAr{r He sa cqeT yMenb-
rrreHnfl r(oJrraqecrBa Belqecrna, a I{g-ga yMeHblIIeHHr uueprHoft uac-
cbr, T. e. xo:$$nr{He}rra np}r ycKopeHHH Bo BropoM 3axofie Hnn-
roHa. Bper,lr BxoAHT B gTor gaKon, H [ogToMy BeJrHqHHa xoe$$u-
rrHeHra Mo)KeT 3aBncerb or ero ceoficrn. Cefi,rac BaxHo orMeraTb
roJrbKo gTy rrpHHr{H[HaflbHylo Bo3Mo)KHocTb, r{ ecJIH onElTbI ee noA-
TBepAflT, To Ha Hx ocHoBe MoxHo 6y,qer ilccreAoBarb H MexaHI{3M
tBd' IeHHfi .

Cornacno nplrHqurry 3KBuBaJrenruocrr.r SfisrurefiHa rpaBuraqi{-
oHHas H HHepruas Maccbr AoJrxubr 6urn roxAecrBeHrrbr lpyrApyry.
flosrouy npu ynpyroM yAape AoJrxr{o npoucxoAurb r.r yMeHbrreHue
aeca Q B coorBercrBnH c BbrpaxeHneM

Q: Mg.
3ro sarlior{eHr,re no3aoJrrer ocyrqecrBr{rb npocrylo gKcneprruen-

TaJrbnylo [poBepKy cpaBHegueM Beca reJra Ao tr nocJre yAapa. Cne-
Ayer ellle orMeruTb, qro as-3a yMeHbIrreHHf Beca re.rra, T. e. Aeftcreas
3eu.nu Ha Hero, He Hapyuaercq coxpaueuwe HMnyJrbca, [ocKoJIbKy
npu aroM Ha ry >Ke Be.lturtuuy yMeubttraercfl .{,eficrnue rena Ha
3eu.nro.

Vxe nepaue onHTbI noKasaJIE, rrro npg yAape reJr c ueo6pa-
ruprofi ,u,eQopuauaefi AeftereuTeJibHo npoucxoAr{r'yMenbureHae Hx
reca. Ha anarnTuqecxrax Becax c qcuor? AeJreHHs 1,4 nar [por.t3Bo-
.[,r.rJrocb B3Berui]BaHHe reJr BecoM ao 200 r-[peAeJra nopua.nruoft
pa6oru orr.rx BecoB. Ang KoHTpoJrr II B3BeIIIHBarrHg rt)Ke.[blx re.rl
AO r Kr npHMeHsJ'Ir{cb eule H rexHHqecKne Becbr nepBofo KJracca
c qeHofi AeJreHlrfi, panHofi l0 r'r. llpu srNx orrbrrax orasaJrocb, qro
yMeHbrueHr,{e Beca He Hcqe3aer cpasy no oKoHcaHHI{ npoqeeca co-
yAapeltuff, a ocraercff, y6ueaR flocretlenxo co BpeMeHeM penaKca-
UHH nopflAxa l5-20 runu. 3ro upeanuuafiHo Ba>KHoe o6crosreel-
CTBO CyUeCTBeHHO ynpoqaeT onbrT!il: ocraeTcr .q,ocraToqHo BpeMeHH
Anr TulaTeJrbHofo BSBe[IHBaHHfl, rr nolyqaeTcq Bo3Mox(EocTb Ha-
6.lrlolarl nocreaeHHoe BoccraHoBJIeHHe Beca.

B ,aanluefiErax onbrrax B3BeurnBaJrocb xecrKoe ynpyroe reJlo
(uapuxonogur.rnHux) nocJre yAapa o Heynpyryp rrJrHry {cnuueu)
u, nao6opor, B3Beur-rBaJlcfl cBHHeq rrocJre yAapa o xecrKoe ocno-
BaHHe (xarureuHrtf i  noa).  3areu 6uan npoBeAeHbr onhrrbr B3BeuH*
BaHHff ae$opur.ipyerraort xopo6rn noc.ne MHofrlx pesKux corpnceunfi
Haxo,ri14BuIr.rxcfl e IIefi xecrKux reJI H, uao6opor:, 83BeruHBaHHe
ceuHuosofi apo6u nocre yAapoe e xecrKofi xopo6xe. Onpeqe.rix;rcR
eec xopo6xn co BceM, qro B Hefi 6u.rio, a TaKlKe pa3.u,eJlbHo: Bec
xopo6xn H Bec ee coAepxnMofo. 3rn onuru noKagaJrn, 'rro o6rer-
qaercfl Tor'rbKo ro reJlo, B KoropoM nponcxoAnT npoqecc neo6parH-
uofi Ae0opMaqHH. Taxoft pesyJlbrar r{ cfleAoBaJro o}KHAarb Hs

o6ulux reoperntrecxnx coo6paxenufi, corJlacHo KoropbrM .rrntrrb B He-
o6paruuux npoueccax o6Hapyxunaercfl orJrnqne npnrl.rn or cJreA-
crsHfi u, 3HaqHT, TeqeIIHe BpeMeHH c ero aKTLTBHrTM?I cgoficrsaMa.

Ha pnc. I  s raqecrBe rHnnquoro npnMepa noKasaH rpaQnx o6-
rerrreHHff Beca xecrnuofr xopo6xH secoM 108 r noc.rre MuoroKpar-
Hbrx corpnceHufi HaxoAuBlunxcfl B Hefi ge6onbulnx craJrbHbrx ua-

1 0

Pac. l. Vueuruesxe Beca reJra I pe3yJrbrare rreynpyroro yAapa u efo nocrenen-
Hoe BoccrauoBnenlre. Texunqecxse Becbr c ,(e!rn$epo!.t.

pHKoB, Vueguueslre Beca AaHo Ha ocu opArlHar B MaJrJrHrpaMMax,
a IIO OCH aOCqUCC Orflo}K€HO BpeMfl B3BeUIIiBaHHg, OTCqHTaHHOe OT
MoMeHTa, KofAa nponcxoAn.no gosAeficrBxe na xopo6ry. Boccra-
HOB.?IeHHe BeCa, [paB,{a He coBceM IIo.nHoe, ilpoHcxoAHJro SAecb r{
B Apyrlix oribrrax 3a BpeMfl nopsAKa ABaArrarr.r MHHy". Ocranqe-
ecff >Ke gedonrruoe orJrnque or rrepBnrlHofo Beca Hcqe3aeT Jlt{utb
uo npouecrBl,in AecffTKa qacoB. flo.nuoe BoccraHoBJIeHLIe noKa3a-
HHfi secos Aaer xoHTporb rrucrorbr aKcrrepnMeHra H noKa3brBae'r
peaJrbnocrt ua6npAaeueficq rrorepH Beca.

3a4epxxa o6.nerqeggoro cocroflHus reJra Bbr3BaHa, Bepofi'r'Ho,
TeM, qro yBerHrreHue Beca H HHep?Hofi nraccu AoJt>I(Ho npHBoAHTb
K BogpacraHr.rro KuHera,{ecxofi gHepfurl qacrfir{ Tera. CneAoBareJrb-
Ho, AJrfl Bo3BpauIeHHfl Beca K HopMe rpe6yercx Barpara AonoJrHH-
rer luor l  oueprHH. 6"narogapr,&ucnepcun cxopocref i  MeAJreHHhre
qacrl'{l{br Mofyr rrepnarb 3ry 3HepfHro B3aHMoAeficrsueM c rrac?fi-
qaun 6o'rllrlux cKopocreft n raKlllvt nyreM BoccraHaBJIHBarb cBolo
Mzccy. flpoucxoAsil{aq or 3roro norepfi o6uleii renrosofi 3HeprHH
TeJra [pHBeAer K npnroKy renr'ra u3 oKpyxarcqefi o6craHoexfi n
K nocrefleHuoMy BoccrauoBJreHu]o Maccbr Bcex qacrnu rena. Heo6-
xoAHrvroe A.rrf 3roro BpeMrr AoJr)KHo 6url uecxonbKo 6oarue, xotR
H cpaBHHMo c BpeMeHeM TenJIoBbIx pe, ' laKcauuri  g ref le,  qro H Ha-
6.nntanocr s AeficrnarerbHocru. !,p1'rar oco6esuocrb BoccraHoB-
.{eHHt Beca gaKJrloqacrcn B acaMrrrornqecKoM npu6.nuxeHnu Beca
He K CBOeMy nepBoHarlairbi ioMy, a K HecKoJrbKo yMeHbIueHHoMySHa-
qEHI,IIO, KOTOPOE COXPAH'ICTCfl 3HAqHTEJIbHO AOJIbTUC BPEMCHI,I PE.
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JraxcaqlrH. 
'farnv 

o6pa3oM, KpoMe o6HsRoro cocrofiHr{fi TeJIa
Bo3MoxHo enle H .[,pyroe, noqrn ycrofivnroe, c MeHblrrefi uaccoft
H BecoM. B npnn[une TaKafl ycroliunaocrb BogMox{Ha, ecJrn BoB-
BparrrenHe x 6o.rnruofi Macce caMo [pelcraBrrer co6ofi npouece,
xoropnft BeAer K ee yMeHbIIIeHr.rrc.

fIpH coylapenrru o6nerqeHrle Hcnurbrnaer reJro, B KoropoM ltpo-
H3ourla ueo6paruuas Ae$opMauurr, n ouo AonxHo 6urt cergano

- A Q r v r

ynpyroM yaape) He MeHffercfl eurponufl cncreMbr. floerouy yMeHb.
IIreHHe Beca reJI HaAo HcKarb npH npo[eccax B Hr,rx c 6o.nlrunna
Bo3pacraHr.reM gHrponus. OxagaJrocb, qro pagorpeB refl Aeficrsu-
TeJIbHO IIpUBOAHT K Or{eHb 3HaqHTeJrbHOMy yMeHbUIeHHIO IdX BeCa.
HeyueHr.re erofo RBJTeHHI npnHecno 6o.nturofi Marep r.raJr, [o3BoJrrro-
uHfi r.rry6xe [poHHKHyrb B noHHMaHHe rofo, KaKHM o6paeonr
aKrHBHbIe ceoftcrsa BpeMeHH BbrgbrBaror yMeHbueHr{e Maccbt H Beca
TCJIA.

1 5 l -
I
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Fac. 2. VlrenoutesNe Beca B pe3ynbrare ueynpyrofi ae$opmaqxa reJra H ero
Boccraxogr'Ienne. Becu aHaJltrTrqecxlle.

c $usuxofi cauoli erofi .(e$opMar.tnn. Ilo:rolry a$$err o6ner.reHr.rrr
Aor'rx(eH HaoJ'uoAa?bcfl npH nro6oft Heo6parnrrlofi ,lesopuarlHri He-
SaBHChMO Or ee npnr{HHbr. 3ro saxfi loqe}iHe noJiHocrblo nor,TBep-
)KAaer orrblr. Ha puc. 2 npe4craeJreHa 3anHCt xole6aHnrl crpe,rri l i
aHaJ'IHTI{qecKHx BecOB nocJle roro, KaK Ha nx qaIIIKy 6u_ry cDagy xe
rroloxeg cprJrbHo cusrnrfi rouxuft nneAHufi ,rlc" seioa.{ 40,d r.'Kax
BHAnO H:J pr'rCyHKa, HaqaJrbr{uft sQSexr o6.nerqeHHfl v'rHcra Aocrr,tf
6-7 rrlr c nocreneHHbrM Bo3Bpau{enr.reu MHHvr sa lb K ero o6tt.r-
Horty Becy, rroxa3aHHoMy HHxtHefi nprHHefi 3anucI{.

B cnyuae x<e o6parnrr,rori ae$opMarlnu HsMeHeHr{e Beca rera He
sa6lpAaerct. TaK, cx{arag pegHua HJrri c)Ka?aff craJrbnafi npy-
xHr{a noKa3brBaror csori oduqsufi nec. Sror pe3ynbraT H cJIeAo-
BaJro oxuAarb, nocKoxbKy t lpa o6paruuux npoqeccax (xax npr. l



TIEflOBEK I{ NPHPOAA

Cefiqac secs Mr,rp BcrpeBox{en reM pa3pyurenueM 6oratcre
Ilpnpo4n, Koropoe Hecyr ga co6ofi quBlrJrr43arrnr H pacryulufi rex-
Hnqecrnft nporpecc. Co6uparorcn cneuuaJrbHbIe coBelqaHHs tlo
oxpaHe f lpnpo4t l ,  BBoAsrcr sar(oHbr no orpaHnrreuulo yr{ep6a,
BbI3BaHHO|O AeflTeJIbHOCTbiO qeJrOBeKa, IIO BCe 3TA MepbI MOryT
TOnbKO OrCpOqr'{Tb, HO He OCraHOBrrTb rlaABr{rarcUIyrcCt KaTaCTpOQy.
3ro Heus6erxno AalKe npa cair.roM 6epexuom orHoueHHH x flpu-
poAe. Aeao B ToM, r{ro corracHo BropoMy Haqary repMoAHHaMHK[
.BCflKafl AeflTeJIbHOCTb BeAeT K )B€r'IHrI€HHIO SHTpOnHlI' T. e. K yBe'
Jrr.rqeHuro xaoca u 6ecnopx.4ra. CosAarb AJrfl ce6n xornrQopr n Hy)K-
IIyn Anrr 3Toro opraHHSallnlo, T. e. yMeHb[IHTb sHTpoilHIO, MO]KHO
ToJrbKo 3a cqeT ytsernqeHnn 3HTponHn rg,e-un6yAb B cropoHe, I{, Ko-
HeqHo, 9To HaAo AeJrarb Bo3MO>KHo AaJlbrxe or Hac. Ho xor4a aro-
Aefi craHoBnTcg MHofo, To Aa,'IeKoe ceftqac or Hac oKa3blBaercfl
BcKopocrn 6rugxHu rJrr Apyrnx u oroABnHyrb or ce6R IIenpHFT-
HOCTH CraHOBHrcr BCe rpyAHee H rpyAHee.

Cefi.rac ecrb eil{e sa 3en,re flpeKpacnbre Mecra, fAe coxpaHu-
Jracb [epBoaAaHHar npupoAa. Ho c xaxAHM roAoM HX craHoBuTcf l
Bce MeHbure. Coeecru H orBercrBeHHocrb nepeA 6yayurn*r He nogBo-
.lttloT c 3Tr.IM NIHpHTbct. BeEr ge Mox<er iKe ge,'roBeK 3ai(pblTb
rna3a Ha Bce, vro 6yAer, H noJb3oBarbct reM, rrro ecrb, rro rrpHH-
qa[y: nocJre Hac xorb nororr. CraHosr.rrcfl x(aJrb yBrrAarou{yn no
uauefi nnne flpnpoAy H orcr,oAa, BepoflrHo, Bo3HHKaer x geft oco-
6aa, rpycruas "ilro6osb coBpeMeHHoro treJroBeKa H rocKa rlo nore-
pnHHoMy palo npocrofi n ecrecreeHHoft )KHsHn. Bell 6tt.rto xe
BpeMt, KorAa qe,'IoBeK >KItJl He B rlporHBopeqr.rH, a B eAHHcTBe
c llpupo4ofi! Toraa se 6nso H3oli{pennofi rexuuxlt, H qeJroBeK
noJrb3oBaJrcr pecypcaMu, Koropble AaBaJIa eMy flpapona. I4croq-
HHKn 3HepfHH oH HaxoAlrJr B ecrecrBellHbrx rBJIeHurx flpapoau
I{Jrr{ c floMoulblo npupyqeHHtix HM ]KlrBorHbrx. Ceftqac Anf Hac
TaHHCTBeHHHM fiyreM oH cyMeJr uainn c Hr.rMH o6utnft r3brK l,t npa-
pyr{Hrb Nx. 3ro 6u.na oco6ar, loqrn sa6ldras HaMr{ Kyirbrypa
KaMeHHoto BeKa, KofAa y qed,'IoBexa 6u.na HecoMHeHI{aq, Ho Herlo-
HflrHafl AriR Hac u saueft HayKH BJracrb uaa flpupoaofi. K 3roMy
y6exleuuro npnxoAflr ernorpaQu, rpox(HBrrrne MHoro Jrer cpeAu
a6opnreuoo Ascrpanun r.r  cpeAH ApyfHX npHMHrHBHbrx HapoAoB.
O6pr;1u rr Apyrne Marr.tqecKue npuerubr He Mor,'rlr 6url npocruu
cyeBepHer!{. Bertr B rpy,[.Hbrx yc,roBHrx npocrofi xusHH rpe6yercr
oco6o paquonaJrbHoe orrroueulie K 4eficrenre.ubHocra, a aa6.nyx-
AeHHff H o6lran He MofJrH 6u coxpauffrbcfl croJrernrrMn. MeAuur.iHa
cyu{ecrBoBa.[a 6es 3HaHHq $usuorrornlr ll aHaroMHrr BriyrpeHHLix
opraHoB, Ho gMnspur{ecKn 6u,ra uaqynaHa cBg3b Me)K.(y IIHMH H

K o a b r p e e  H .
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6nnn gaftAesu eoa4eficreyrcrrlae Ha Hr.{x JteKapcrneHHbre pacrenr-rrr,
Me,u,u{una 6u.na ucxyccrBoM c rBopqecrBoM, npncyur{M Kax(AoMy
HcKyccrBy. Mu qacro co)KaJIeeM o roM, r{?o renepb Haura Hayquo
o6ocuonauHaff  MeAHqHHa nepecrana 6urr acxyccfnou BpaqeBaHHq
H or srofo norepsJra r(aKHe-To oqeHb rny6oxue doguoxuocrH Bo3-
Aeftcreufi Ha opraHr.r3M qeloBexa. O rol,r, qro aru Bo3Mox(Hocrn
Aeftcrnnre.nauo cyulecrByror, roBoprir nospacrarculuft Hrrrepec
K llapoAHoMy BpaqeBaHa!o, B KoTopor,t eljle coxpaHHJrHcb ,I,peEHHe
3HaHHs. Be4r nseecrHbr AocroBepribre c.r'ryrrau, KorAa npocroft u ge-
yvenur? 3rlaxapb cnaca.r qeJroBeKa, BbrJreqHTb Koroporo Hayqr{afl
MeAHur{Ha cqHTara KareropurlecKl i  HeBo3MoxHbtM. Moxno np}rBe-
crn elqe MHcro npnMepoB yrepflHHhrx guasnfi. Certqac HX cyu{t{ocrb
HaM Her.rsBecrHa, H nosror.ry Mhr rpe'ir{pveM r.{x Kar{ M}icraliy. Cxo-
perf ncero, gro cra6He rrpH3HaKH, no3BoJrflloulue HaM rroAo3peBarb
cyqecrBoBanne Moryqero noroKa Bo3N{o}r(Hocreli eute re orKpbrrbix
ceoficre llpHpoarr. 3ro norox rBopqecKux Bo3MolKHocrefi - xue-
uessoft  culu Bccneunof i .  Ou Ao;rxcH cyrqecrBoBarb, qto6u o6ec-
lequTb fapMoHnn Mupa, B Ko?opoM ecrb crvreprb H pa3pyureHue,
Ho Aoxx{Hr,I 6urs H x{H3Hb, H co3H;1.&HI{e. 3roro-ro )Kr{3HeHHoro
Ha'c.aila !t Her B HaIUrzx llayrlHbtx 3HaHr{rx. @r.tsltxa, xHMHff rr Apy-
fHe TorlHble HayKH Moryr cTporO npoCJ'IeAlirb Ii npeACKasarb nyTb
ru6enu rroAXBar{enrioro BerpoM ynaBurefo c AepeBa JrHcra r{ Aax(e
Harrucarb ypaBHeHHe eto ABHx{eHHg, Ho oss 6eccH.l t rHH o6sqcHnrt,
KaK oH Bblpoc, KaK orr rrpnHrJr cnorc Qopuy u cnoficrea. Herlgrr
ccblJlarbct Ha ro, rrro y pacreuuft ecrl cco6r,re cnoficrsa, Koropblx
Her B HeN<unoft ilpupo;xe. )Knesre opragr43i\,rbr He N{ofyr co3AaBarb
To, r{eto IleT B IIpltpOAe, oHH Mory? To.nbxo co6,rpam H Hcno,{b3o-
Barb ro, .Iro 3aJroxeHo B o6ulnx cnoiicrsax Mupa. 3ra ceoftcrrp
AoJrx{FIbr 6blrn, cr-reloBare/rbHo, r{ e Hexusofi npflpoAe, H Hx HaAo
HCI(aTb HMetrHO sAecb, rAe r\4o)KHO onepeTbcg Ha ofpoMHutl onur
Hayr{Hofo rrognaH}.rrr Tor{Hbix HayK. I(orga yAacrcr o6uapyxllrt
rr r.r3yr;r{rb rlpuqHHy ]Kr-r3ntr Bce.reugofi, TorAa, yx{e He oulynbro, xaK
B ApeBI{ocrH, a co ecefi c}rrofi HaIIIHX rexHr{qecKltx Bo3Moxuoctefi,
He cHH)Kar roro, rrro ,{ocrxrHyro, Mox<Ho 63raer npo,'Io>KHTb nyrb
HHoro npofpecca, xoropuft BeAer He K paspyrrreHnlo, a K ycHJreHHIo
xHgHH flpupoanr. TorAa BoccraHoBuTcrr rapMoHr{fi r{e,'roBeKa c [Ipn-
poaofi. Ho pea.ur,Ha JILI 3Ta nepcneKrl{Ba r.r He cronr Jnr oga B npo-
THBopeqLIH c cucrettoft HarrHx Hayqnhrx enanufi?

flpu nocrpoeHnu Havqsofi cucreMbr He[e6exusl ynpoIr1eunfl:
ItpHxoAHTCx o'r6pacuBarb rr,taJroxapaxrepHbre qacrHocrr{ n cxer\ra-
TH3I-rpoBarb fftsJreHl{fl. Tax, saKoHbr l(en.rrepa cnpaBeAr'rHBbr AJrs
ABnx{eHHn nJraHer rrog TleftcrnHem roJrbKo oAr,roro ueHrpaJrbHorc
re.na 6er yqera Bo3Myru,eHuft co cropoHbr ApyrHX n.raHer. Buecre
c TeM Hx orKpbrrne rrocJty)Ktao QyugaMeHToM, Ha Koroporr.r 6srrra
ocHoBaHa cncreMa ue6ecuofi MexaHr{r{H. OAiiaxo ltpii ynpou{eHgu,
geo6xoAauoM AJ'rr ycrarroBlenr-Ig cyxlnocrt{ rIBJIeHHti, repRrcrcR ile
Tod'Ibxo Hx qacrlrocrr.r, Koropbre BnocneAcrBiin 6yayr yqreHbr, Ho
npH gToM Mo)I(Ho florepflrb H rrro-To npunrrriflHaJrbHoe. Tax, Hanpu-
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Mep, B TogHhrx Hayxax yrepfiHo pagnarrne Me>KAy npuullHoft H cJreA_crBHeM, cyulecrBoBaHHe Koropoto noArBeplKAaer fiocrosHHbrri onuruaureft )KHSHH H onbrT scero ecrecrBo3H'alufr. ncllt, KaK cAeJraJrSpHecr llax, 6es yrrera srofo o6croxre;lscrBa rrocrpor,rrb KoHrIe[-uan Mupa' to 
X:^lI:IT:l :to napaAoKcarlbHat sa.nocoQna, npo-THBopeqaurag,{,eficre,TeJrbHocrH H [OKaSaBrxa, STHM HeIOJIHOT{eH-Hoc?b npuHrlr.rnoB roqnbrx HayK. Oro apxafi np"*ep Toro, rrrocxeMarl'I3alrplt He A.JI)I(Ha npeBpalllarbcr e loril,rar'BM, yrBep-xaarcrqsfi, qro Bce cyqecrgyaur6e e' Mape ;d;;;; 'H3BecrHbrMH

HAYqH.TMH NPI,IHIIHTIAMA. IIOSTOI'IY I,I HEJIb3, HACTAHBATb HA TOM,t{TO ecTb TOJIbKO TOT [yTb rexunqecxoro nporpecca, KoTOpbrM HayKaBeAer coBpeMeHHyIo UHBI{nHgaIrHIo, sro BTopoe HaqaJro TepMoAHHa-MHKH AoKagaJro HeHs6exHoc* Bogpa_craHus 3nTponHr,r H pocrapa3pylueHr'rr u rrro Aaxe 3Be3Abr g He6e Moryr a"a"n"o roJrbKo 3acqer 6egsosBpaT'Oro cx'raHHr lpocrerluu*'rna"a""oB, H3 KOT'-pbrx paHbrrre 6u.u co3AaH Mup. Ha caMoM x(€ Ae.ne 3Be3Abr cBe_
llrcq r.rHbrM o6l119tr-o npbrusoperrHr., c repMoAunananxofi, EeTOJrbKo c ee BroprJM' HO H C [epBbrrvt HaqaJoM. rlosrouy waltno*a-Te.rrbHbre AaHHbre o 3Be3Aax fiBJlrrorcs reM KJ*OqOu, x6ropufi uo_xer Aarb HaM BosMOX(Hocrb pacr{pbrrb 3araAKy x(H3Hec[oco6nocru
M"L" r, AonoJrHH"b npHHrlrinu roqHorx HayK.

,40crnxeuur reop-erN.recxofi n "aepHon susnxn nosBonHJrH Cr{H-TATb, qTO TNA'HCIIUH.,I HCTOIIHHKOM INCSI;OI: 'HEPIHI'  , ' . [qCTCqrrpoToH-nporoHuafl peaKru.rfl, B pegynbrare xoropdft o6pasyrorcxfiAPa rennfl, c npeBpauteHHeM n euepruro cooreercrsyrcrqefo Ae_
9:Ilt _ruaccn. flpn reMneparypax, AonycruMbrx, Arrfi 3B$AHbrxH€AP' 9TI{ peaKIII' lI{ MoryT Aarb BbIxoA e}repf'}r B'Kor'qecrBe, Ao-craroqHoM AJrf no[oJrHeHHfl pacxoAa qepes r.r3ryqeHrae, H noAAep-xr{Barb erH_M nyreM .qJrnreJrbHoe cyuecrBoBaHHe 3BesA. n";T;;_HD,a, H soo6qe AJrr sBe3A yr,aepennofi "r.r""o.r",-il; sHeprerH_qecxnfi pecypc Moxer o6eine,r^Hm Hx cyulecrBoBaHue Ha AecqrKlrMHJIJIHapAOB JIer, T' e' Ha cpoKH' HaxoArlllaecfl .B coorBercrBHHc rpe6oaaul{rMH feoJrofun r{ KocMofoHgn. Oa"u*o an" au"p*anrau_ToB, T. e. oqenb MaccHBHbIX gBe3A eHcoxol? cBeTHMocrLr, npeBhlulap-rqefi ceeruMocrb ConHua B AecrrKH H corHu pi3, fioflyqarorcfi
CPOKH )'(H3HH CJIHIIIKOM KOPOTI{HMH, NOP'AKA ACCgiA H AA)KC OAHOTO
MHJIJIHoHa .ner. Tpy4uo cof.rlacaTbcfl c TeM, r{To aTLr orpoMHble TeJraxnByr raK MaJro - MeHbure, qeM A.nlnu, Kaexag n apyrue MoJIo-
,qble ropbr sauefi seunn! ,[nx rr.rnore3br repMoaaepnlx peaxqnfi
cBepxrnraHrhr Hecyr 3arpyAHeHrrrr eule H c lpyroli croponu. Ec,ruHx crpyKTypbr He cHdrbHo orrur{arorcq oT crpyKrypu 4pyrHx 3Be3A,To npu Hx raraHrcr_{fix paAnycax BHyrpenHsq reMnbparypa roflyrra-ercq nopqAKa coreH rbrcflq rpaAycoB, npH Koropofi ue rraoxer 6urrI'r peq, o B-HyrpLrrAepHbrx npespan{eHHsx. flpaxoaurcs crrHTarb,qro Mbr Ha6rrcAaena rasoe'e o60.rrogxl,r, B ueHTpe Koropbrx Haxo-
..HT..E ropfqafl gBe3Aa. O4Haxo nepHoAbr xo;re6aHufi qpKocr' gr'x
3BesA npn Hx ceo6o{Hofi  nynlcaqHu nyque couracyrorc, c [peA-[oJro)KeH'elr o6uqsori, cpaBHHTeJrbHo oAHopo4Hor? c"py*rypor, qeM
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c MoAeJrbIo o6oroqxu H rl;pa. peuraruqee )Ke Bo3paxeHue, ecJrn HecKa3arb onpoBepxeHHe, HAeH flAepHbrx zcroqHnxoe ssesAnofi eHep-rHH np'HecnH Oflbrrbr p. lenuci, ue [oKa3aBrx'e ox(HAaeMoronoroKa Helirpnno H3 HeAp connqa. B .r6p;;;;"":i rua*rax lox-noli naxoru-na rny6""b''o^oro;;y- KuJroMerpoe 6HnH 3anoxeHbrq'crepHbr c qerbl-pexx,ropncrbrM yr.nepoaou [F;";;;;arrocb pef'_crpr'rpoBarb aroMbr paAr.roaKTHsHOro aproHa, KOTOphre MO.JTH BO3-HHKHyrb Hg aroMoB coorBercrByroqefo H3orola xJropa noA Aeft-crBHeM co,rrHeqnbrx uefirpaHo. Moxno ou,ro "uoa"ri'Jo, r{ro 3rHMnyTeM yAacTct Harrarb HenocpeAcrBeHHoe 
.n3yqeHue rrelp CorolUau TaKHM O6paso[{ norox'Tb HaqaJro <<uelirpnnuofi acrpoHoMrrr>>.,(axe orpuqarenrHur? pa.yr";; onbrroB B He*oropoM cMbrcJreolpaBAaJr sr' HaAexgu. .{eficrB'rerrbHo, cna6ufi nor6^ uefirpnHocBHAereJtbcTByer o roM, rrro TeMneparypa BHyrpH Connua gpixeNPCATTO,'IaIasueI?cg H tITo HHTeHcHBHOcTb IiAyIIIfiX TaM flIepHbIXnpeBparrleHufi se Moxer o6ecneqprrt au.p.ruro Cor"qu.-.^'flpnunua, no Koropoli .rno"ei, repMoflAepHcf.i aHeprkri 3Be3AAep)KaJracb raK.AOJrfo H AaXe Aep)Ki.rrcrr lo cllx ncp, 3aKJrlorraercflB TOM, IITO 

PCAJIbHbIC YCJIOBHff BHYTPH 3BE3T HC CHJIbHO OTJIIIqA_rorcfl or rex, Koropnx rpe6yer gri rnnoresa. floercr,,ry npH pac_serax 3BesAHbrx rrroAe.neft oKa3aJroco "or"o*il;.. noAo6parncrpyKrypbr a xnMHrrecxHli cocras 3Be3A TaK, uro6u [pri AaHHbrxMaccax w paA*ycax noryrr ' rb Ha6.npAaeuor. ' . rar""oa* 4no or_
ACJIbHbIX 3B..,U,3TH BbIIIHCilCHUfr, HC I]MCIOT I(OHTPOJIf i .  O6;;;HH,f lx(e pegynbrarhr BbrrrncneuHfi AJm HeKoropux rpynil sBe3A, MolKHo
NOJIYqHTb NO H3MEHCI. IUIO XHMHIIECKOIO COCTABA I , I  TAK}I(C 6CS XOH-TpoJIfi xoA 3BoJIIorrHr{ 3Be3A. O,qgaxo s?H _cneKyJrflr'Brr.bie pacqerbtonpoBeprarcrcr qpe3Bbrqarluo BaxHbrM o6croqierlar"o-", KOrOpOecneAyer H3 paccMorpeHug acefi cosoxynHocril gBesA: Ha6nro;larenr-HEIe AaHHbre noKa3brBaloT, gTo CBeTHMOCTH 3Be3A .f lBJlf l toTcq o:Ho-sHa'IHorl..OyHxur.eft Macc u paAHycoB. rl"il;y ;u.iurrunnr ir xr.-uaqecxnfi cocraB oKa3brBaercs roxe $ynrurae'fi ;;;; 

^; 
paArrycoB,a cJreAoBareJrbHo, 3aBLrCr'? oT $usnvecxoro cocroflHH,' 3Be3Abr-Taxofi p$ynbrar Bo3Mox(e' nnuii ',pH paBHoEecrroM npeBpau{eH'neJreMeHroB, Atrr r{elo Hyxubr reMrreparypbr B *^nnwipl,br rpaAy_coB, 3aBeAoMo He cyqecrByrorrlue B 

-sse3Aax. 
Ec,ru xJ o.s irp'.i_sgsrofi ur,eu o6 HcroqHnKax ssesAHofi ,nup.", noo*oi"r" K pac_qery BHyrpeHHero crpoeHr.rfl 3Be3A, ro B [epBoM npn6.nuxennnecrecrBeHHo cr{HTaTb xr4l,ruqecKafi cocrae Bcex 3Be3A oAkHaKoBbrM-TorAa 3aBHcuMocrb cBerlrMocru or Macc H paAnycoB craHoBnTcrl3aBHcHMOCrb' 0r S-lrsuvecxnx yc.uoeufi " "a*otop'�ori ruupoxor oo-JracrH HX r'r3MeHenraft. B arofi o-6"rracrr{ cocrortruft'ucroqHHKH 3Hep_f,a A'JI)KHbI BcerA€ noAaBarb .gHeprn' croJIFJKo, cKoJibKo Mo)Kers'r?rlr H3 3Be3AbI. 'fax 

uoxer 6url, ecJr* B 3Be3Ae HeT CneI{HaJrb-Hbrx HcToqHHKOB 3HepfHH, a BeuIecTBO 3Be3Abr, KaK npH [pocToMocrhrBaHHIi, aBToMarHrIecKLr ttoAaeT gHepraro n uyxnbru KoJrHqe_crBe H3 cBor]x 3arracoB. llO.nyvaercr orreHb orBercrBeHsufi u r,,.ry60-xuri no cBoHM noc"'reAcrBHrM BbrBoA: 38e3AbI npeAcraBJrrtot co60ft
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MaKpocKonuqecrnft MexaHHgM, nocroflHno ltononHrroulttft cson ea-
rlacbr glreprHId yr, cJre.4oaareJrbno, aupa6aruratournfr gHeprnro
B cnny Heroropbrx BecbMa odutux 3auacoB flprrpoaH. Tarnu o6pa-
sOM, CBeqeHne 3Be3A flBnffeTCt qaCTHbtrM, HO OqeHb KOHKpeTHbrr\l
H spKHM npuMepoM cyulecruoBaHnr B l lpnpoae Bo3Mox(Hocrn npo-
rueo,qeftcrgoBarb renrosofi cMeprn, T. e. ocyrqecrBJleHHn paBHo-
BecHbrx cocroguufi. EcrectneHHo AyMarb, r{To H >KH3Hb KocMHr{e-
cKHx reJr uanofi Macchr, KaKHMH flBJrflrorcfl nJraHerbl, noAAepx(H-
Baercr rofi xe Bo3Mox(Hocrlrc. Be4o MoHoroHHbrfi xo4 pacrraAa
paAHoaKTltBHbrx gJIeMeHToB eABa ilH Mox(er o6rgcugrr {HKflHrr-
nocrb oporeue3a i{ Apyfux oco6eHnocreft rexronuxn Haureft 3ev.nu.
Ec.uN raepAo Bcrarb Ha gry nogrlrlnro, rorAa [pHAercn npnnflTb
H BIJBoAbr, Koropble c uena6exnocrbro Hg Hee BhrreKalor.

3sesAbr no BcereuHofi cyuecrByror BcroAy. floaronry nphqnHa
Hx x{r{3r{ecnoco6uocru AoJIx(Ha HMerb ?aKylo o6uluoctr, KoTopyp
r{MeroT ToJrbKo npocrpancrBo H BpeMfl. Ho s cnoftcrBax npocrpaH-
crBa HeJrbsrr ycMoTperr groft Bo3Mo>Knocrri norouy, qro npocrpaH-
cTBo-3ro rraccuEHafi apeHa, rAe pasr,rrpblBaarcfl co6nrns Mnpa.
Ocraercg 3aK{IorIHTb, rITo BpeMfl rIoMHMo naccHBHoro, reoMerpu-
rlecKoro cnoficrea, H3MepfleMoro qacaMn, o6.naraet eur,e H aKTr,tB-
HbrMH, $nsuuecxuMr.r csoficrBaMr{, 6.naro,u,apa KoropbrM BpeMr Mo-
xeT BgauuoAeftcraosarb c MarepHaJIbHbIMH cr{creMaMu It npenffT-
crBoBarb nepexoAy Hx B paBHoBecuoe cocrosHne. Tarnu o6paaou,
BpeMs oKa3blBaeTcfl gBIeHHer"r flpnpoabr, a He npocro qeTBep?HNt
HgMepeHHeM,,&,onoJrutloulliM TpexMeplloe npocrpancrso, Bcsroe He
reoMerpnqecKoe cnoficrso BpeMeHn o6qgaremno 6yaer aKTLIBHbIM.
,(eficrsurerbHo, ecJrn oHo cyuecrByer o6rertsnlto, to ouo Aon-
xno o6HapyxnBarbcr r 4eftcrnuH Ha MaTep[anbHble c{creMbl Hr
3HaqHT, aKTHBHo sosAeficrsoBarb Ha BexlecrBo. Olssu u3 TaKI{x
cnoficre Mox{er 6um nanpasreuHbrfi xoA BpeMeHH, T. c. pz3JIH{He,
dyayurero or npo[IeAuero.

Xog npeuenu Hepa3pblBHo cBt3an c rtpnrlnHHocrblo, flBJIsIo-
qeftcq aaxnefiuJnM csoficreou Mapa, no rpafinefi uepe B ero MaK-
pocKonHqecxoM acneKTe. AeficrsHteJIbHo, npHrluHa HaxoAHrcfl
BcerAa B nporrlJloM no orHoIIIeHHn K cJIeAcrBHIo, a cJleAcrBne - e 6y-
ryIIIeM no orHolrennn K npHrIHHe. Bosr,toxHocrb orJIilqHTb ttpn-
qHHy or cJreAcrBut tBnserct octlosofi HayrtHofo ecrecrBo3uarfifl ',
TeopernuecKaf xe MexaHHKa H ApyrHe rolrHble HayKI{ cttuTalor, qro

Her csoftcrB, no KoropblM rIpHttHHy Mo)KHo 6uno 6u ortlnttnTb or
cJre,u,cr6Hfl. HarpaaneuHocrb BpeMeHH IIosBJlflercr JIHIIIb B crarlt-
crn'{ecrofi MexaHHKe, H Mo}Ker Ka3arbcfl, qro oHa nepe6pacuoaer
Mocr MexAy ecrecrBo3riaHneM H TotIHbIMH HayKaMl'I. Xorg crars-
cTHqecKaq MexaHHKa H yqHTbIBaeT npHqHHHOCTb, BCe X(e STOT MOCT

rBfiqercfl oireHb xpynr(HM H HeAocraroqHblr{ coopy)Kenneu. fiepno-
HaqansHuft ToJrrroK, roropufi BbIBoAHT cucrelty Hg paBgoBecHoro'
cocrofHHt, gBJIflercfl npnvltuofi, Koropafl no ceoftcrnal\.I npHr{HH-
Hocrrl Bhr3bIBaeT MHofoqHcJIeHHhIe cJIeAcrBHfl. Haqunapr peaJIH3o'
Barbcff Bce Bo3MolKHble cocroflHHfl,  H TeM CaMbIM OCyqecTB,' IReTCfl

nepexoA x sau6oaee BeposrHoMy cocroflHr,rn, T. e. [epexoA K cra-
THcrHr{ecKoMy paBHoBecuro. flosrouy Bo3pacranne gHTponur.r Aaer
3HaK BpeMeHr.r, corJracosaHHufi c [puqnHHocrbro: 6yayuee Hacry-
naeT TorAa, KorAa lrorBnflroTcg cJreAcTBrrfl, BbI3BaHHbre nepBoHa-
qalruofi uprEvuHoft, Ho xonAa cHcreMa npHxoAnr B paBHoBecr.re,
Bo3Mo)r(Hbre $arcxryarrnH oKono groro cocrosunr He 3aBr.rcr? or
.3HaKa BpeMeHH, r.r xHnoQu.nbM, gacHsBruufi srH Qlroxryauulr H ny-
'qesgufi n o6parnyn cropoHy, He 6yAer orJrHqarbcs or rHHoQnrl-
Ma npz ero npruofi AeMoncrpaunn. 3naqnr, HanpaBJreHHocrb 14 4oA
BpeMeHH crarucrHrlecxofi uexaHLIKH Hcr{e3abT B paBHoBecHbIx cu-
creMax H npeAcranJlrror co6ofi cgoficrea He BpeMeHr.r, a cocrosguq
.cLIcreMbI. Ho raroe npeAcraBneHne noxoxe Ha coJrH[cH3M, cofJlac-
Ho KoropoMy peaJrbHo roJrbKo Haure Bocnpuffrue Mnpa. Hecpaa-
HeHHo 6o.nee uy6ornu rBrqercr [peAcraBJreHrre ecrecrBogHaul{q,
corJracHo KoTopoMy TeqeHI{e BpeMeHH BcerAa cyqecTByeT, Ho, qTo-
6u ero o6Hapyx<urb, HyxHbr npuqnHHhre cBfl3rl, T. e. coorBercrByro-
ruufi npH6op, KoropbrM H rBJrrnrcr HepaBHoBecHbIe cncreMbr.

EcrH reqeHr.Ie BpeMeHr,r, T. e. ero HanpaBreHnocrb, cyurecrByer
lre3aBr.rcHMo or Hallrero Bocnpnqrufl, KaK HeKoropaq QusnuecxaR
peaJrbHocrb, To, 4eftcrryn Ha MarepHaJrbHbre cucreMbr, oHo 6yAer
rrpenflrcrBoBarb nepexoAy HX B paBHoBecHoe cocronHue. floatouy
paBHoBecuoe cocrosHue rBnsercr Hecyulecrnyr,outefi n Mupe a6cr-
paxunefi. B pea.unnoft xe cucreMe BcerAa Moxer 6rtm o6sapyxeHo
pa3rnque 6yayuero or rrporueA[rero. 3ses4u He oxJraxAalorct Ao
paBHoBecHfl c oKpyxarcIrlHM npocrpaHcrBoM, noroMy r{ro 3roMy
npefllrcrByer reKylI{ee BpeMq. 3uauur, orpoMHbre Maccbr BeIIIecrBa
gBe3A nepepa6arbrBaroT BpeMr H npeBparqaror ero B usryrreuue.
Ha6"[roAaq 3Be3Abr n He6e, Mbr BHAHM He npoqBfieHne pa3pyrlru-
'TeJrbHbrx cH;r llpr-rpoAbl, a npogBJreHHe TBoprrecKlrtx cuJI, np[xoAf-
urHX B Mr.rp vepes BpeMr. flosrouy H eHeprnto, Koropyto Aalor Be-
Tep, TeqeHHe BoAbI r.rJII.r Aax(e BHyrpeHHee rerrJlo 3eu.tll, qepe3
Coauqe u.nn 3err,t.nlo npnHocur HaM BpeMfl. KorAa-ro oTI{x acrotl-
HHKoB xBaraJro AJIII xH3Hlr .nrcAeft, Ho renepb Hx AaJIeKo He Aocra-
'ToqHo, qro6n o6ecneqlnr ,He roJrbKo pocr, Ho H ypoBeHb coBpeMeH-
'nofi qusr.urH3arrur-{. I-loerouy, qro6n npoJIo)I(HTb rryrb HHoro npo'
npecca, ocHoBaHHoro Ha x{H3HeHHbrx cLIJIax flpnpoAu, HeJIb3fl ofpa-
HHqHTbcq ux crsxafiHbrM npoqBJIeHHeM, a HaAo Hayqnrbct caMI,tM
co3AaBarb ycroBuq, Bbr3brBaloul?re Hx 1eficraue. Tenepl MbI sHaeM,
qro raKaq Bo3Moxrlocrb pacKpoercq nepea HaMH, ecJIH MbI oBJIa-
AeeM aKTHBHbTMH CeOfiCrSatvru BpeMeHH. .[l.nX eroro HaAo Har{arb
c HayqHbrx HccJIeAoBaHnti, xoropue no3BoJltr LI3ytIHTb srn cgofi-
CTBA.

Ec.na npeuq npeAcraB.rrger co6ofi Snsnuecxoe qBJIeHHe, ro Idsy'
qarb ero cnor icrea HaAo B Qusnvecxof t  . r ra6opatopnn nyreM cne'
I {HanbHo noc ' laBJeHHbIX onbIToB. Taxue HccJIeAoBaHHg Ba}KHo Ha-
r{arb, a AaJIbue oAr,rH orrbrr 6yaer npHBoAHTb K cJIeAyI,oqeMy, H
raxofi nyrb He garJ'roxHer, a 6yaet pacttrHptrbcn, ecJtH To,'Ibxo
HaqaJIo AeftcrsurerbHo orBeqaJlo cylqHocrH K3yqaeMono [peAMera.

406



V1ax, nepeA HaMH cronr 3aAaqa, HcxoArI Hs HeKoropbrx caMbrx
o6Irlux anp Hop Hbrx coo6paxeu uit, :.j^afir u raxofi Jr ef Ko sbrnoaH Lr N,rbrfr
r.r coBeprueHHo KoHKperHufi Qr.rsnuecxHfi onur. .[,oa ocHoeHbrx rpe-
6osaHufl, K onbrraM Mox(Ho cQoprr,rynr,rpoBarb cpa3y:

l .  Onur AoJr>KeH 6uru npocreftumu, .{ro6u noxaaarl  nprzHuu-
nnanbHyn_Bo3Mo)KHocrl  sosAeftcrBnr BpeMeHH Ha Marepna.f lbHyro
cucreMy. 3Hauur, B onbrre AocraroqHo HMerb cucreMy, Ko?opyp
MoX(Ho paccMaTpuBaTb KaK cHcTeMy MaTepHaJIbHbIX ToqeK, oTBJIe-
Kaqcb or ee qacrHbrx Qlrsllvecxax cnoftcre. floarouy neo6xoitnuo
H Aoc'raroqHo HaquHarb c onbIToB gJreMeHrapnoft MexaHHKr-r.

2. Pasnu\ue 6yayuero or nporrleArrrero npoqBnfler ce6x e npu-
t{HHHbrx cBr3rx, llcsrorrly, qro6u o6Hapyxnrb sro caoficrno ope-
MeHH, HaAo B ntr6paHuylo AJrff onbrra MexaHnqecKylo cr.rcreMy BBe-
cru_.npnqHHHocrb, r. e. coo6utuft o4nofi qacrlr cHcreMbr HeKoropbre
ceoficrna, Koropbre 6u nepe,taBaJrHcb r{ norJrorqaJrr{cb Apyfor? ee
qacTbro.

Srux,unyx ycloeuft, pa3yMeercfl, coBeprxeHHo HeAocrarolrHo,
qro6u HarraTb KoHKperHbre onbrrbr. Heo6xoAuuo eue H3 H3BecrHbrx
csoficrn npnquHuocrlt H3BJreqb Bo3r,rox(Ho 6onee KoHKperHbre npeA-
craBJIeHItt o roM, qro raKoe xoA BpeMeHH H rIeM oH MoxeT 6utn
H3MepeH.

Xo4 npeueHu AoJr)KeH H3Meprrrbcs BeflHrruHori, uuerolqefi onpe-
Ae.neuHurfi gHaK, orBevarcqur? cyulecrByroueft e Mnpe ero HanpaB-
reHHocTr{. Mensq sHaK, Mbr 6yaeu HMerb Bo3Mo)Knocrb Aarb onpe-
AeJreHHe xoAa BFeMeHH npH efo nporrzBono.noxHoft HaltpaBJreH-
Hocru, qro Jrofarrecxn coBepuenHo Heo6xoAHMo. Kpornte 3HaKa AoJr-
xHa cyqecrBoBarb eule H Mepa xoAa BpeMeHr{, OfipeAeJrflrorqaff
TeMrr, c KoropbrM Terrer BpeMn. Tar rax xoA BpeMeHH nporBJlffercfl
B npuqr.rHubrx cBr3gx, To ero Mepy cneAyer HcKart s cnoftcrsax
npfirrnHHocra. C.neAcrBHe BcerAa Hacrynaer c 3anasAbrBaHr{eM no
orHorrreHuro K [pHrrHHe.__lloerouy Me>KAy Hr{MI,I BcerAa cyqecrByer
pa3r'rnrrne Bo BpeMeHn. Ho ecrb eule H Apyroe BaxHoe o6croqrens-
crBo: npnqHHa BcerAa rrpHXoAHT co croponhr. C.[eAoeareJrbuo,
Mex(Ay npHvllnofr u cJreAcrBHeM AoJrx(Ho rcyuecreonarb H npo-
crpaH-crBeHHoe pa3nr{.{He. flogrouy, 6epr A,rfl HHx orHolrreHue pa3-
gocrer? [pocrpaHcraa Lr BpeMeHH, noryrraeM BeJrHrrHHy, nMerouyto.
pa3Mepnocrb cKopocrn, Koropas H Mo>Ker cnyx{Hrb uepor? xoga
BpeMeHH. fieficraureJrbHo, no aroMy onpeAeneHnn xoA BpeMeHH
nolyr{aeTcfl 6ecxoHesiro 60,'IlurHu, KorAa npuquHbl MfHoBeHHo Aator
cJreAcrBHfl, T. e. KorAa glH npH npocrpaHcrBeHHoM pa3nrrq]/.u co-
BrraAaror Bo BpeMeHa. HueHso raKHM o6paeou ueiassxa Hrro-
roHa npeAcraBJrrer nepeAaqy AeficrsHq B cHcreMe Marepr.iaJrbnblx
ToqeK. llo,rryuaercr BnoJrHe pasyMHoe onpeAeneHue xoAa BpeMeHu
KaK cKopocrn npeBpauleHrrfl npuqnHbr B cneAcrBHe. 3ra cKopocrb.
Mox{er 6srrl a6co.nroruofi, yHnBepcaJrrgofi nocrognnorl c nanpar-
JreHr.reM no JTHHHH geficreua npur{HHbr. Ho .{ro6H r.rMerb onpeaejreH-
sufi 3HaK, oHa He Mox(er 6trrr o6srvnofi cxopocrbro. Aeltcrsu-
Te!'rbHo, au6op npocrpaHcrBeHHoro HanpaBneHHr coBeprueHHo.

[poH3BoneH' I{ fioaroMy Henb3r c onp€,[er'r€HHbrM 3HaKoM a6corrrcr-
H_Oe pa3nHqr{e Bo BpeMeHH npr{BrsaTb K pa3JrHqr{a B npocrpaHcrBe.
Ho uaure npocrpancrso o6niaaer saMeqareJrbubrM csoftcrs6M a6co-
JrrorHoro pa3rHqnr npaBoro H JreBoro BHHra. floeronry xoA Bpe-
ueun 6yAer HMerb onpeAeneHnufi 3uax, ecJrr.r oH H3Meprercs He
npocro cKopocrbro, a ,rnneftuofi cxopocrbro noBopora BoKpyr ocu,
coBfla;Ialoqeft c HanpaBJreHqeM Aeficrslrq npHqnHbr. Tor,qa c no3H-
I{Hra cJreAcrBufi sroT noBopor, ceRsaHHHfi c npuuuHoft, Mox(er npo-
HCXOAT'trb I4JIH nO, HJIIr npoTHe qacoaoii crpenKH. Ec.nH ycnoBnTbcg
oAr-rH Hg arux noBopoToB cr{HTarb noJro)KHTeJrbHbrM, a apyrofi orpn-
uareJrbHblM, ro xoA BpeMeHH 6yaer HMeTb 3HaK, He sanncnulufi yxe
oT Haruefo nDoH3Bona.

t{ro6u H^a{art onbl?br, 6n"uo AocraTorrno 3Toro $opua.nlnoro
oilpeAeJ'ieHHq XoAa BpeMeHH R MOX{HO 6r,i.rrO se pa3AyMbrBaTb HaA
reM, qro xe Ha caMoM AeJre npeAcTaBJrser co6oft noBopor BpeMeHIt
B npaqHuHbrx cBflsffx. Heo6xolnnaufi xe ofihrr Hanpaur.rBaercs re-
nepb caM co6oft. Dyaerrl Bpaularb rracrb MexaHnrrecKofi cacreuu,
c xoroporl cBff3aHo, nanpnMep, c"'reAcrBlie orHocHTeJIbHo roft ee qa-
cru, c xoropori cBssana flpnr{riHa. Ecru, paecy}KAar coBepuenuo
$opua.nlno, rfiHefiuafl cKopocrb sroro Bparr{eHufl alre6panvecxn
cno)KHTcfl c ll lHeftnoft cxopocrlio noBopoTa xoAa BpeMeHH, ro cI{-
creMa oKax(ercfi BbJseAeHHoft ns o6uqnoro reqeHuf BpeMeHH.
Moxso ox(HAarb, rrro KaK Ha peKe npuocraHoereHHbrrt nJlor Hcnbl-
TbrBaer AaBrerrae BoAbr, TaK H gTa cHcreMa 6y,q,er acnbrrbrBarb
AaBJreHfie reKyqero BpeMeHH. B seft Moryr eosiaxuyrb AorroJrHrt-'TenbHbre Harlpfl)KeHHfi, HarrpaBJreHHbre no ocH Bparqel{Hfl H 3aBHcs-
u{He or nuneftsofi cKopocrlt BpauIeHHfi H leftcteytoulux c}tJr.
Tenepu Molr(Ho cQoprvrynnpoBarb rperbe ocHoBHoe rpe6oaaune
K Onbrry.

3. B MexaHriqecKyro cncreMy Ao,'rxeH 6urt BBeAeH Bpauap-
rquftcq rnpocKon rax, uro6rd npnrrnHH.oe aoe4eficrnue nepeAaBaJlocb
I{JrH or HenoABrixHoft .racrH cucreMbl K poropy rupocKona, HJrri,
nao6opor, or efo poropa.

Onuru 6u,ru npoeeAeHbr Ha AByx npocrefiuux MexaHuqecKr{x
cr{cTeMax: pbtqa)Krrbre Becbr H MaITHHK, B KOTOpOM Ha A.nnsHOfi
HHrn 6rr.n noABerrreH rnpocKorr c ropHgoHrattuofr ocblo BparrreHnt.
Ha puuaxHbrx xe tsecax BMecro oAHoro n3 npy3oB noABeuuBaJ-rcfi
rxpocKon c BeprnKaJrrHofi oclro, flpnuunutre eosAeficrBur ocyqe-
crBirfiJrHcb elr6pauullrH orropbl KopoMbrcJra Becon HrH ToqKr.I noA-
Beca MaflrHrrKa. Bn6parlil l l AoxoAHJrH ,qo poropa ri{pocKona H r{M
nofJrouraJrncr. Vxe B nepBbrx onblTax c nu6paqurrMH onopbr phl-
qaxHblx BecoB craJrn fioryr{arbcfl r43MeHeHrrfi norasaHnft BecoB,
3aBHcrulHe oT cKopocrli H or HanpaBneHHfl BpaqeHHfl fHpocKona,
B noJrrloM cooTBeTcrBHH C npeABHAeHH[,rM p$ynbTaTona. flogeHg-
ttlnecr B cucreMe cKJtbI He MotJIH HMerb rpHBHaJIbHoro o6tqcue-
HHs: OHr{ MeHrJrH 3HaK rrpH H3MeHeHHLI HanpaBneHr{q Bpar{eHr4fl, y[,
KpoMe roro, Hx 3HaK craJr o6parHuu, KorAa B Apyrolr BapHaHTe
onbrra nu6pauuu 6u.[l.r sbrseanu rone6aHner{ po?opa c norroule-
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HHeM UX OnOpOfi BeCOB. He SAaaascb B AeraJra grHx onbrroB, rrepe-
rrHc.rrr.rM ocHoBHoe H3 nofi yqeHHblx pesyn bTaToB.

- Xoa BpeMeHn He MoxeT BH3BaTb oAnHoqnyro cl.r.rry. On 4aer
o6sgare.nrso rapy npori.rBonorox(Ho HanpaBneHHbrx cu.rr. 3Havnr,
BpeMfl He rrepeAaer HMnyJrbca, Ho MO)Ker COO6ulr-rrr cHcreMe r,o-
noJlHurenbuyro aHeprilro u MoMeHr Bpaueuns. Xo.q speMeHH Ha-
uero Mnpa oKa3ancr paBllrrM 700 xulc c noBopororr{ no .racoeoft
crpeJrxe, ecJrn cMorperb Hg cneAcrBnt Ha trpuqnuy. Orn onuru
6u.nu ocyulecrtsJreHbl e roqnocrbm Ao nfiToro guatra or Aeficrsonag-
IIIHX B CHCTCME CU.N. OTCYTCTBH€ )KC Y BPCMCHH HMNYJIbCA 6U;TO
npoBepeHo c[eI{HanbHHI\{ onbrToM c TOqHOCTbTo Ao ceAbMOrO 3HaKa.
3ror pesy.nbrar aMeer oqeHb 6o.nnruoe npuHr{snnaJrbgoe Br{a'{eHHe.
orcyrctene l{Mnynbca, BepoflTHo, H flBJrtercff TeM ocHoBHbrM csoli-
crBoM, KoropE[M BpeMfl OTruqaercfi oT MarepHr{. Bnno.ngenHr,Ie
onbITbI npoI,I3BOAHJIH yAHBI{TeJrbHOe, noqTH cKa3OqHOe BrIerIaTJIeHHe.
Belr s naSoparopnn ua6nn,qancq or6recK rex snaHnft, Koropble
npHrxJrLI K HaM BMeCre CO CBeTOM 3Be3A. ..

(Ha arou 3anlrcs ilpeprilBarorcx. 3ro, BuAHMo, BBoAHafi rJraga-
KHHIH, Koropyp Haqan nncarb H. A. Koenpee.)

JI. C. Wuxo1attoa

NPNqI4HHA'  MEXAHHKA H.  A .  KOSbIPEBA:
AHAJII{3 OCHOB

l. BseAeHne. AcrponoM H MbrcJrareJrb- Hsxo.nafi Alercau4po-
su.r.. KogHpes (2.09.1908-2T.02.lgSg)-npxnri, cauo6urutrft yue-
Hrlli, ocrasneruufi nocre ce6q 6o.ntruoe HayrrHoe HacJreAue. Erqe
npr't )KH3HH yqeHoro eno nHoHepcKr.re pa6oru no reoperuvecxorlr
acrpotpnsnxe_ u ua6rroAareJrbHoh acrpoHoMHH cHHcKaJrr.r MHpoBoe
npusuaHne. 06 groM roBopHT, B qacrHocru, HarpaxAeHne eto
MexaynapoAnofi axaAeuuefi acrpoHaBrHKH HMeHHofi sororofi Me-
AaJrbIo. 3Haqure.ntnoe Mecro B Hayr{HoM HacJreAHH H. A. Kosb,rpesa
BaHHMaer ocHoBanHafl. HM npuquvHofl ,IexaHuna - HayKa o Qr,lsu-rIecKHX csoricrnax BpeMeHH I l -15].  K srof i  qacru uac.ne4ua yue-
Horo orHorrleHae uayrnori o6tr1ecreeHHocra 6uno n ocraercfl He-
oAHo3HarrHbrM, npfiseM cneKrp uHeuafi oqeHb ur.rpoK: or npaKTlr-
r{ecKu rIoJIHofo npH3HaHHfl uAeft, coAep)Kaulgxcq B npHr{HgHoft ue-
xaHHKe, Ao KareropnrrecKoro Hertpuqrae srorl TeopHH. O.qgaxo
n uayuuoft Jrnreparype Ao cnx rrop He [poBeAeH Kpr4rnqecKufi aya-
J.nH3 nplqHsuoti uexaHnKn, xorg ueo6xoAHMocrb B HeM He Bbl3br-
BaeT coMHeHLIfl, TaK KaK 3ra reopHfl sarpafHBaeT CaMbre ocHoBbr
ecrecrBo3Half.nfl, Aalee AeJraercr nonbrrKa s xaxofi-ro creneHH
BocnoJrHHTb sror npo6e.n.

2. IlpeacraBJrenne o BpeMeHH n Snsrre. Bpenn- oAno Hg Hau-
6o"uee Qyu4auenraJrbnbrx noHsrufi QHsnxn. Ouo, u,ll.r roqHee xa-
paKrepr.r3yrouas ero nepeMeHHae (o6osuauaeuas o6uqHo 6yxnof i
I  or aHrauf icxoro t ime - npemn), BxoAr.{r  B ypaBHeHHfl  ABHXeHT{ff
rracca. lecxor? MexaHHKH HltoroHa, B ypaBHeHHe l l lpeaunrepa
rsaHrosorl MexaHHKI.r, B ypaBHeHLIrr, orrHcbrBaFou{I4e 3BoJrroqnto cH-
creM B TepMoAHHaMHKe H crarncrnrrecxorl  QHalrKe, H Bo MHofHe
4Pyrse ypaBHeHHfl  rrpaKTr{qecKr-r Bcex pa3Ae"{oB rpuai lxH. Msl se
6y4ev noApo6uo H3Jrararb cocrornae npo6,reuu BpeMeHH e 0r.r-
srrKe, raK KaK 3roMy Bonpocy t tocBruleHa o6unpueriuaf i  JrHTepa-
rypa [ l6-30 a ap.] .  Oruernn ,ratub rJraBHoe.

B coapenaeuuof i  QasuKe roJrbKo oAuo ceof icrBo BpeMeHH - efo
AJHTeJIbHOCTb,  H3MepteMaf l  qaCaMH,-L ICCJIeAOBaHO AOCTaTOTtHO
noapo6no. I,lueHHo ero csoftcreo (euecre c AonyuleHlrqr\4rl o6 oAHo-

@ II. C. I l luxo6a"ros, lggl.
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