
HIABA V

JIAEOPATOPHOE HAEJI IOAEH H E
'BJ IEH H  H  NPI {qHHHOH MEXAHHKPI

B rperleft rJIaBe 6unn ynoufHyrbt onbITbI, H3 Koropblx MoxHo
3aKJItOgtrTb, qro 3aKoH coxpaHeHHs HMrIyJIbca BbItIoJIHqeTCg 14
e npnunHuofi MexaHHKe. 3ru onuttt tBJlflIorcg ocHoBHbIMH, no-
gToMy Hx cJleAyer no4po6no onncarb, HecMorps Ha ro, tITo B HHx
ue o6uapy)KuBarorcfl HoBbre aQQextu, noArBepxAaptque npHqIiH-
Hyr,o MexaHI,IKy.

flepsufi ocuonHoft onblT: B3BeUIHBaHLIe BoJIr{Ka Ha pblqa)KHblx
Becax. flepeue B3BeIIltBaHus 6ttnu BbInoJIHeHbI HaMH B Jla6opa-
TopHH Mep Maccbl BcecorcsHoro HHcruryra MerpoJIorHII s 1951 r.
BsneuHaarucb BoJrrrKH pa3rutrnt'Ix rr.InoB: l) co cBItHIloBbIM poro'
poM Al laMerpon D:4,6 cu Ic BecoM Q or 70 ao 90_ n,2)--c r la-ryH-
Hruur poropot ' , t :  D :  4,6 cM, 'Q :  72 r iD :7,2 cM, Q :  180 r;  D : '
:4,6 cM, Q:284 r. Bo.nqxn npHBoAI'IJIHcl sci BpauIeHI'Ie pyroft
c noruoulblo HHTH, HaMoraHHofi Ha ocb. Ang nerxnx Bo.tIrIKoB iIoJIy-
rraJrr.rcb cKopocrn BpaI{eHHff oKoJIo 200-300 o6lc u oKono 100-
150 o6/c aJifl rffxeJlux. BpauleHue no I-IHepu,HH npoAoJI)KaJIocb or
15 ao 40 rranH B 3aBHcHMocrI{ or KaqecrBa Ir3roroBJIeHI'If BorqKa.
llpaeeAeuHHfi eo BpaqeHl{e BoJIqoK [oMeIIIaJIct B nerKyl,o repMerl'I '
qecKa saKpbrryro ropo6xy. Taxnu nyreM coBepureuuo I'IcKJIIorIaJIocb
BJrH{HHe Bo3AyIIlHbIx ToKoB Ha BgBeIrIuBaHHe. Togsoctr B3BeIITHBa-
Hufl yLailocb AoBecrH Ao 0,1-0,2 ur. 3rn onurn rIoKa3aJII{, tITo

cwra,.aeficrnynular Ha Bechl, npu cKopocrax 30-40 u/c He MeHfl-
€rcs rrpu BpaqeHLtH c rorlnocrbto Ao oAsofi MHJIJIItoHHofi. OcHoe'
noii neAocraroK B3Beut{BaHHfl TeJI, BpaularcI[Hxcfl no HHepuHn, 3a-
KJIIOqAC'I 'CS E HENE6CXHOI{ CKPYTIHBAHHH NOABCCOB H KOPOMbICJIA

BecoB. AeficrenreJlbHo, ocraHaBJll{Baloquft cs sonqoK B cI.IJIy 3aKoHa
coxpaueHur MoMeHTa BpalqeHrlq AoJI]KeH rlepeAarb caoft Mol{eur
3euae qepe3 crofixy BecoB. .[,.tr nonnoro ycrpaHeHufl cKpyqHBaHHfi
BecoB seo6xoALnto cKopocrb Boflr{Ka Aepxarb HeusMeHHofi. l lo-
groMy e AaarHefiIIIHx onblTax B3Betu[Ba"'Icg rnpocKorl, gsgtblft Hg
aBHar{HoHHofo fgpoKoMnaca (Q:250 r,  D:4 cr ' l ) ,  cKopocrb Ko-
Topofo noMep)KHBaJIacb nepeMeHHbIu rpexQaaHblM roKoM c llacro'

rofi 500-600 fq. C arori >xe qacroroft npoucxoAuno BpaureHue
poropa fupocKona. Hecuorpn Ha 3HaqI,lre.IIbHyIo cl{Jly roKa (orono
0,5 a), oKa3a,rocb Bo3Mo>KHbIM noABoAHTb roK K noABeIIIeHHoMy Ha
Becax fupocKorly c TIoMOIIIbIO rpex OrIeHb ToHKHX [poBoAoB, npeA'
BapnTerbuo orox(xeHHblx AJIfl yMeHbIIreHI'lfl I{x ynpyrocrl'L flotepn
qyBcTBI.rre,'IbHoCTll BecoB H3'3a 3THX [poBoJIOK OKa3aJIacb He3Ha-
qfire,'rsHoft. i{ena AeJIeHHt BecoB 6ea npononox 6una 8 ur, c npo-
BoJroKaMH- l0 rrar.  Tarnu o6pasou, npn f iuHeftHblx cKopocrtx
BpaureHuq oKoJro 70 ulc B3BeIUHBaHLIe yAaJlocb BbITIoJIHHTb c roq-
sbcrlro ro I ur. Huxaxnx HsMeHeHHfi norasanllfi BecoB He 6u.no
o6napyxeHo H rpn ernx onbi l rax,
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Bropoli octtosHofi orlbIT: B3BeuII{BaHHe no,u,Bt{xHoro Bor'IqKa.
B ernx o[blTax Bort{oK rro-npe}KHeMy noMelr\ancq B .uerrofi 3aKpbl-
rofi repueru.recxofi ropo6re. Kopo6ra noABeIIIHBaJIacb K xenesHofi
nJIacrHHKe, KOTOpyO npHTql'HBarH gJIeKTpoMarHI{TbI, cKpenJIeHHbIe
c HeKoropbIM MaccHBHbIM TeJIoM. Bcq gra cncreMa noAB€IIII'IBa,'lacb
Ha Becax c noMourblo gJlacruqHofo, npy)KHuHoro noABeca. Tor
K gJreKrpoMarHHTaM noABoAHJIcs cnoco6ot't, onHcaHHbIM B npeAblAy-
Ir{eM orrbrre. Cncreua npepbIBaHLIfi roKa ycraHoBJIeHa orAeJIbHo or
BecoB. flpr.r pasputBe I{erIH BoJIqoK naAaJI noa AeftcrspleM rflxecrln
Ao orpaHHqHreJIq, cKpenJleHHofo c sJIeKTpoMarHHTaMI{. Aun.niEryAa
srux naAennft *t nocneryrcqhx noAbeMoB MorJIa Aocrnfarb 2 ur'I.
BgeeuusaHue [poBoAtIJIocb npH pa3Hblx HarIpaBJIeHnqx BpalrleHufl
Bo,rrqKa, trpu pa3HbIX aMnJIHryAax H ilpH qacrore xone6aunfi or ue-
cKoJIbKHx e,u,HHlIII Ao coreH repu. Kpoue roro, ortblrbl 6u;ru npo-
I{3BeAeHbr npn pa3nbrx 3HaqeHl,tqx He[oABLtxsofi Maccbt, BXoAIiB-
uefi s [o.[,BeIIreHHyIo cldcreMy. A;rs Bpaqarcuerocfl BoJIrlKa, :xaK r+
.[Jrt  HenoABlixHoro, t toKa3aHLIt  BecoB npn 6pocaHHflx H [oA'beMax
BorriKa oKa3aJllrcb HeH3MeHHhIuu. Moxuo cqnTarb, rITo 3TIi oflblTbl
AocraroqHo rorlHo o6ocHostJsaloT HaIIre Teoperl'IqecKoe 3aKrroqe-
HHe o coxpaHenrin HMnyJIbca B npurluHgofi trlexaHuxe.

llpn nnnoJIHeHI{H onucaHHbIx onbIToB oKa3aJlocb, qro B c,'Iyqae
sH6paqHL BecoB HHorAa sa6nrcAarctcn eQSexrlt, Koropble Heco-
MHeHHO CBq3aHbI C pOJIbIO Ha[paBneHHq BpauIeHI.I f l  B MexaHIrKe-

floAseueHHufi ua x(ecrKoM [oABece BortIoK Mor nepeAaBarb cBolr
nn6pauun KopoMbIcJIy BecoB. flpn uexotopoit pery.nnpoBKe BoJIrlKa
B no,4lllr.rnHrrKax, T. e. npu HeKoropoM xapaKrepe en6pauufi Kopo-
MhrcJra, na6.rroAa,rocs yMeHbuIeHHe noxagaHlift edcoe (aeficraua
BOJrqKa ua eecu) rOJIbKo npn BpaqeHI{It BoJIqKa npOTItB qacosofl

crpeJrKH, ecJIIr cMorperb no HatrPaBJIeHLIT cHJIbI rrxecru-..flpu
BpaueHnn no .Iacoeofi crpeJlKe B rex xe ycJioBHsx I{3MeHesiafi no-
xasaHl4ft BecoB norIrI,I ue na6.nrcAaJlocb. Vcronnl, npl{ Koropblx no-
flBrqflncb srn eSQerrbl, He yAaBaJlocb BocrIpoH3BoAHTb no xer'Ia-
HHro. Heo6xoaurt,trrfi ,q.nn 3Tofo pe)KI'IM ycraHaBJIHBaJIcfl c.nyuaft-
Hb,rMH o6croqrenncrBaMl.l. 3ror pexHu roae6aHnfi conponoxAaJlcs'
xapaKrepHbtM 3ByKoM. flpn srtlx ycJIoBHrx onurbl MoTJII'{ 6url no-
BropeHbl MHoro pa3 Lr AaBaJIH oAHHaKoBbIe p$yJlbrarbl. 3areu
Hu.rhoxHue o6crosreJrbcrBa HapyruaJrH ueo6xoAuuufi pe)KHM, w
Becbr B coorBeTcTBHH C nepBbIM OCHOBHbIM OnbIroM liepecraBa.IIH
MeHrrb rroKa3anl{fl. Onurtt npol13BoAgJllicb c BoJIr{KaMH B yrlopHblx
noArIIHnHHKaX, BpaUIaBIXHMi.tcff rlo uHeplIHH. 3rr-r Bo,lr{KI'I g fix

B3BeUIlBaHHe onncaHbl B HaqaJIe Hacroqulell fJIaBbI. flpu epauteHnu
nporHB qacosof i  crpeJIKLI Bo,I Ir{Ka D:4,6 cn,t ,  Q:90 r u u:25 ulc,
nbnyva.trocr o6le*ieHue: AQ:-8 nar. flpu BpaqeHHH no qacoeoll

crpeJlKe BcefAa oKa3bIBaJIocr AQ:0. flpu ropH3oHTanbHoM no"Io-
)KeHur{ ocn B .nrc6olt a3nMyre sa6;lrcAa.nocs o6nerqeHl'Ie npoMexy.-
roqHoro sgarreHgfi: AQ:--4 ur. Sror na uepantfi B3rJItA crpauuufi
pe3yJlbraT OfitqcHsercfl cJIo)I(eHUerrr eQSeXTa Bpau{eH6fl BoJIqKa a
eSQexra BpauIeHLIq 3eunu, 6JlaroAapr KoropoMy yMeHbluaercs Bec



BcfiKoro an6pupyrourero reJla. AeftcrgnreJlbuo, noJIHHft eec BoJtrIKa
c onpanofi paBHrncfl 120 r, a us ra6n. IV c.rre4yer, uro g.nr fly.n-
xoea o6nerrreHne raKoro rpy3a H3-3a Bparuesns 3eru.nu Aonxgo
cocraBr'rsrb KaK pas -4 ur. Taxsu o6pasona, cau aQQexr Bpalqe-
HHfi poropa nonyqaercs coBepuleHHo cHMMeTpI.lrIHbIM H paBHbIM
+4 ur. flo-sr.rAHluoMy, npu coorBercrBylourux ApoxaHutx Kopo-
MbrcJra npoucxoAHJro pa3AeJreHr.Ie AonoJIHHTeJIbHbIx CHJI xOAa Bpe-
MeHH, .ueficrnyrcunx B pa3Hble cropoHu. Ha BoJIqoK ocraercq Aefi-
crBlre roJrbKo cHJrbI, yMeHbrrlarcrqefi eec, a cfiila o6parnoro HanpaB-
.neHHff, npr{JloxeHHar npn cnoxofiuou KopoMbrcJle K ToqKe noABeca,
oKa3bIBaercfl fipl,IJloxeusofi K TorIKe onopbl KopoMhIcJIa Ha croftxe
BecoB. B p$ynbrare yMeHbIIreHHe Beca He KoM[eHcupyercfl Ha
noABece, H npoilcxoAnT oTKJIoHeHI{e crpeJIKI,I BecoB. Cor;racno $op-
trry.ue ( l0)

(25)

OrcnAa c noMolllblo npHBeAeHHHx AaHHbIx noflyqaercfl cz:
:550 rrtr/c. Ilocxonuxy HanpaBJreHHe AorIoJIIIHreJIbHbIx cI{JI
B onure coorBercrByet $opruyJlnpoBl(e 8 ns rrasb'I III, saxrlosaeM,
gTO NOCTOf,HHAfl CZ ACfiCTBHTEJbHO NOJIOX(HTEJIbHA S TCEOft CHCTCME

KoopAuHar. Sror pe3ynbrar rlo 3HaKy I.I BeJIHqHHe coB[aAaer co
cAelauuofi B r,rraBe IV ouenxoir c2, noJryqeHHofi r.rs acI{MMerpI{H
Qnryp rrJlaHer. fllaseru H BorrIoK croJlb pe3Ko orJluqalorcrl pa3-
MepaMri H yrr'roBblMu cKopocrflMlt BpalqeHHfi, .Iro paBeHcrBo Bb[-
3BaHHbrx r{Mr.r eQQexroa caMo no ce6e ssnsercfl npeKpacHblM
,u,oKa3areJrbcrBoM rrponoprrnoHaJlbHocrll cHJI xoAa BpeMeHIr nuuefi-
HbrM cKopocrsM Bpaulennfi.

flpu onucanHblx o[blTax B3BeI[HBaHHff BoJIqKoB ua6.nrcAanocr
yMeHbIIIeHne AQ c Ao6asneHneM K BorIIKy HeBpal{arcqeftcs sa-
rpy3Ku. Cxopee Bcero B sroM eSQexre Her Huqefo npHHIrHnHaJIbHo
HoBoro n oH npocro cBs3aH c I.I3MeHeHHeM pe)KHMa eu6pauuft BecoB
npn AonoJrssrelruofi Harpysl(e. Bo scqroM cJlyqae, aro noKa3bl-
Baer, qro s noAo6HHx on6lrax HaAo us6efarb JllturHero yrflx(eJle-
HHfl BOJIqKA,

Kport le orrblToB co B3BeIIIHBaHHeM sauu 6ul HccJIeAoBaH Bo-

npoc o Bo3MoxHocrH orKJIoHeH[It noABeureHHoro BofiqKa c fopl{'
3oHraJrbHofi ocrrc or nlritrrri, orBeca. Kax n B ocHoBHbIx onblTax
c BecaMII, npH cfioKofinou pexnMe He ua6lrcAa.nocb HuKaKoro or-
KroHeHHq Jrr{Hr.rH noABeca BoJIqKa [pil ero BpaueHl4t{. Olsaxo npn
cnerlHaJrbHoM pex(HMe, KofAa ApoxaHut BoJIqKa flepeAaBaJll,lcb
B rorrKy noABeca, Ha6.tpAa.ncs cABuf JTHHLTLI noABeca OT BepTHKaJIH
B CTOpOHy, OrKyAa BpaqeHHe Ka3aJIOCb npoHcxoAtlqHM nporrlB rla-
cosoir crpeJIKH. Srot eQSeKr nplr AJIIIHe HIlrI,t, paBHoit 2 u, H npu
cKopocrl l  BpaqeHHfl  u:25 u/c cocrarnnn 0,07 uu. Taxuu o6pa'
3oM, orHoluenne ropn3oHTaJlbHofi cn.nn K noJIHoMy Becy reJla co-
craBflqro 3,5. l0-5. HHrepecyroulee Hac orHouleHne AQ x Becy po'
Topa Q noJryqaercr yMHoxeHIteM safiAeHsoft BerHqHHbI Ha
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(a*Q) /Q,  rAe a-Bec onpaBbt . . [ , la  ro luxa  B o i lb l re  Q:70 r  n
a:30 r,  no3roMy AQ/Q:5,0. 10-5 n no Qoprray, ' re (25j HaxoAHM
cz:500 xrra/c. BaxHo orMernTb, qro npu pacno.ro)KeHnr{ ocr.r BoJr-
rIKa B nJrocKocrn MepHAHaHa Ha6noAa.nocb HaJro)KeHHe Ha co6cr-
BeHHOe CMeUleHHe BOJIqKa AOnOJrHHreJrbHOro CMeUIeHHT K CeBepy
l{3-sa rcpngosranruofi rrpoeKqan eQQerra BpaureHnq 3ernun npn
au6pauuu rpy3a.

OnucaggHe onbITbI c HecoMHeuHocrblo ycraHaB,'Ir,rBaror cyurecr-
BoBaHrre eQQexron npnunHuofi MexaHr{Kri, cBq3aHHbrx c HanpaBJIe-
HHeM BparqeHss. OAnaKo cyr{ecrBeHnbrM HeAocrarKoM 3rux onbr-
ToB qBrflercr HeBo3MolxHocrb rrpocroro Boclpoa3BeAeHrrfl Heo6,ro-
AHMoro pexnMa zu6paatrir,. floerouy )KenareJrbHo nepeftru K ra-
KHM onbITaM, npu Koropblx 6ttla 6u 4ocrynuoft peryJrrrpoBKa rrc-
TorrHuKa nn6paqufi. ,[,nR :roro nu6parop AoJrxeH 6rlrs HesaBuc]r-
MbIM OT pOTOpa H CBE3aHHbTM C HeBpaUarcqHMHCf l  qaCrqMH CH-
creMbl. floerouy Aa.nrnefirune onbrrbr 6u,rn nocraBJIeHbI Tor{Ho ra-
rnu o6pasoM, KaK onncaHHbre B rJraBe IV onuru en6paunu rpy3oB
AJs BbrqcHeuna eQQeKroB BparqeHnq 3eMnr{: Ha MaflrHHKe ocy-
IrIecrBJIrJIacr eu6paunff ToqKH noABeca, a Ha Becax - nu6paqua
onopnoft nnouIaAKH KopoMbrcJra BecoB. B srnx o[blTax 6ua uc-
noJrb3oBaH rr.rpocKon asuaqhoHHofi aBToMarlrKH co cJreAytouLIMtt
xapaKreplrcr l tKaMu: D:4,2 cM, Q:250 r nppr Bece o11paBbr a:
:150 r. Tor K groMy rupocKony noABoAr.rJlcfl MeroAoM, onI{caHHbIM
B Haqafle erofi rnasbr, u na6.nrcAeunfl npoH3sor,r-rrr.Icb npu HeI43MeH-
uofi cxopocru BpaqeHnq. 3tH onblrbl cpa3y BbIflcHH.rII{ BecbMa cy-
rqecrBeunoe o6crosre.nbcrBo. Ko.nr cxopo rrcrosuuK,nr.r6pauuu ora-
3aJrcfl cBqgannhrM c HenoABHlKHbrMr{ qacrflMu cucteMH, nce eQ-
Qexrtr nepeMeHuiru 3HaK: Ha BoJIqoK craJIIr Aeftcreogarb no ero
ocH ,u,onoJIHHTeJrbHbIe cHJrbr B cropoHy, orKyAa BpaueHHe KalKerct
nponcxoAsltll,IM nO .IacOsOfi CTpenKe.

B onurax no orKJroHeHHIo noABeuleHnoro rupocKona c ropu3on-
ra.nrHofi ocbro or JTHHUH orBeca fnpocKon Ha craJlbHol:t npononoxe
AHaMerpoM 0,15 rvrrr,r u AnHHoft 3,30 r'l 6Hl noAse[Ien K nJIacrHHKe
npoqHo yKpe[neHHoro nn6paropa. Oxa3aJlocb, qro AJII [oryrJenllfi
oTKJIOHeHHfl Cpe!,HeFO nOJIO)KeHHfl TaKOTO MaqrHHKa OT OTBeCa He-

o6xoAHlro co6;rrcAeHse ycnonufi, Bo BceM noAo6uux ycJIoBHtM no-
ryrleHHq eQoerroe BpailIeHHq 3eu.nu. Orx.nonesse fHpocKo[Ia
B HanpaBJIeHHH OCH nOJIyqatOCb TO,'IbKO npH napaMeTpl{qeol(oM pe-
3OHaHCe, KOrAa npoeKqHq Ha HanpaBJIeHUe ocII rHpocKona [pHJIo-
xeHHbrx K HeMy fopH3oHTaJlbHbrx CHJI AOcrHraJIa HeKOTOpOTO KplI-
Tr{r{ecKoro 3HarieHLIr rofo )Ke nopflAKa, KaK H B Onblrax c esoer-
TaMH BpauleHHq 3eMflu. Orx.uoseHne or orBeca BcerAa npoHcxo-
AHJIO CKaTTKOM H COXpaHfiJTO OnpeAeteHHOe 3HarIeHHe, He3aBHCfIrIee

or AaflbHefiurero yBelurreHnr [poeKqn]r aMn"'IHTy4tt oH6paqnft npo-
BoJroKH. B c,ryuae, KorAa ocb rnpocKona pac[oJlaraJlacb no MepH-
AHaHy, orqerJrriBo BblcryrraJro cJIo>KeHI{e sQQexror Bofir{Ka I{
3errr.nlr. Hanpuuep, npu 300 o6lc tr npu rIo/to)KeHHH BeKropa Bpa-
rrIeHHfl BOnqKa j x rory noJlyqaJlocb orKJIoHeHI,Ie 0,18 MM; npH

A Q -  u-T-  
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nporuBonoJrox{HoM x(e pac[ono)KeHltH ocn Bpaqeuux aQSerr co-
craBJrrJr roJtbKo 0,05 ur'4. B ra6.n. V npuae,neHa cBoAKa MHorotIHcJIeH-
HbIx H3Mepexufi .nunefisux cueulesnft fnpocKona IIo orHoueHIIIo
K orBecy, [cnpaBneHHblx 3a sQQert BpaI{eHIrn 3eu;lll '

T a 6 . n s u a  V

0 , 0 8
0 , 1 2
0 , l 6

Hs srofi ra6.nnqu BHAHo, vro eQ$exr AeficrsnreJrbHo ttpotrop-
uHoHaJreH cKopocrH BparrleHufl. Ornouresue AQ K nonHoMy Becy
fupocKona, npHBeAeHHoe K cKopocrlt u:40 u/c, cocran.naer 3,6X
X l0-5. .II,na no.rryqeHnr otHoueur{fi AQ/Q Heo6xoAlluo npnBeAeH-
IIOe BbIUIe SHaqeHHe HCnpaBHTb 3a BeC OlpaBbr yMHox(eHneM Ha
(Q+a11q. CnequanrHbrMn oflbrraMn, npu Koropbrx Hapoqnro yBe-
.IIHrIHBarcq Bec oflpaBu, 6bIflo rroKa3aHo, rITo raKoe ucnpaBJIeHLIe
,q,eficrsure.uruo ueo6xoAuMo. B pesy.nrrare npu u:40 rtr/c AQ/Q:
:5,7 . l0-5, a, cJIeAoBareJIbHo, c2:700 xu/c.

Baxno orMerurb, rrro Art noryqeHnq eQQexron c rupocKonoM
Heo6xoAlltrro npuuuuarb HeKorophre cnequaJrbHble Mepbr, Koropble
HecyqecrBeHHbr AJrfl noJryqeHnr aQQemon BpauIeHHq 3eru,ur. Oxa-
gaJrocb, uro a$Qerr rr{pocKona coBeprueHHo Hcqe3aer, xorAa gr.16-
paTop ycraHoBJreH HenpoqHo, T. e. KofAa oH Mox(eT npHBoAHrb
s rone6anne HeKoropbre HeBparqaoulnecfl rracrr.r cacreMbr. 3$Qexr
x<e BpalrleHuq 3eMnn npx aroM ocraercr.

Onurru Ha Becax noKa3aJrH, qro Mox(Ho noAo6parb raxofi pe-
xnu eu6paunfi ropoMbrcJra BecoB, KofAa Hacrynaer o6.nerqeHne
rupocKorra npr{ BpaIqeHr4H tro qacosorl crpeJrKe H ero yrrxeJreHrre
npu BpaqeHHH flporl{s qacogofi crpeJIKH c ror{Kn 3peHufl Ha6nrcAa-
TeJrq, cMorpflqero cBepxy. ,U,nn Haruero rupocKona npu 300 o6/c
eQQem B oAHy cropoHy cocraB,'IfiJr l5 rrrr. Tarnu o6pasou, AQ/Q:
:6 ,0 .10-5  (a :40  r r r /c ) ,  o rKyAa no Qoprvryae (25)  Haxo/ tuM cz :
:670 xu/c,  a npeKpacHoM cofJracaH c pe3yJlbraroM, rroJryqeHHhrM
H3 ropr{3oHrarbHbrx cueqeHsl i .  OvenngHo, xoaQ$Huuenr a n Qop-
uyle (4), onpeAeJlqlouleri BeJIHqHHy c2, HMeeT 3Har{eHHe, 6nHsxoe
K cr:2. Heo6xoAHMo orMernrb, qro re r(e eQQexrur tro BeJrr-rqgHe
H no 3HaKy Mo)KHo [oryqr.rrb c nu6paropoM, pacnoJloxeHHbrM He
oTAeJIbHO Or BeCOB, a Ha npOTHBOnOJIOXHOM KOHIIe KOpOMbrCJra Be-

coB B KaqecrBe ypaBHoBeurrBaioqero rpy3a. OrcrcAa c,reAyer, qro
poJrb Hcror{HHKa nu6pauufi B 3THx otlbrrax Hfpaer roqKa ofiopbr
[pr{3Mbr KopoMbrcJra BecoB. Kar pi B onbrrax c orBecoM, AJrfl no-
r'ryqeHr.rs eQQerra c flrpocKonoM Ha Becax rpe6yrorca 6o.nee ctteuH-
aJrbHbre ycJroBufl ,  qeM 1nn o6napyxeHafl  af$ema Bpatr1eHus
3eu;ru. f lpu osaeruuBaHHH fr{pocKorroB, HecMorpf l  Ha 6orruroe
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rrHcJIo onbrroB, He yAaJrocb AalKe roqHo ycraHoBnTb ycnonuft, npu
Koropbrx o6ssare.nrso AoJrxeH [oJryqarbcfl aQQerr.

Hg onuros c nn6paqaqMn fpy3oB Ha [oBepxHocru 3eu,rn n
c eH6paqHrMH fnpocKonoB Mo)KHo cAeJlarb I.rHTepecHbre BbIBoAbI,
npu6nuxarcurue Hac K nyr{IueMy noHI.IMaHI,tp cMbtcJla npuqfiHnbtx
ceqgefi H xoAa BpeMeHn. B onurax o6onx rr.rnoB H3yqaerct npu-
qHHHC-CJreACrBeHHat CBq3b B AByX TOqKaX: Onopa H rIeHTp TqlKe-
crur rena. flpn orcyrcrBxr{ nu6paqufi ocb rr.rpocKofia, fAe Jrexnr
ero iieHTp rsxecrlr, u onopa HaxoAflTcfl a o6H.rHoft flpuqlrHHo-
cJreacrBeHHoft cnR3u, Koropafl orrpeAe,rlflercfl [ceBAonerropot'l *lcz
Ans Aeficreufl npHqHHu. Ha 3eu.ne uponcxo,(nr ro xe caMoe: xorfl
Ha rpy3 u Aeficinyer AonoJlHHrerbHar cI,tJIa, Bo3HLlKfi]afl. H3-3a or-
Hocr,rreJ'rbHbrx Bpaqenufi enyrpn 3eMrn, oHa 6yaer Aeficreoearn
Ha onopy, KaK H BcsKarr Apyrafl crrJra, c xoAoM BpeMeHH *[cz,
I,Is nalll 'vx onbIToB BKAHo, ,lro 6naroaapn nu6paunqM y cncreMbl
<<onopa-reJro> norBJrflercr AonoJrHlrrenrsuft xoA BpeMeHu Bpaue-
nuri. 3ro Mox<Ho nonffrb cJre,4yloulllu o6pasor'l: ltpoeKl(Lrfl roptisoH-
Td.rbHbrX ycuaufi, Ha HanpaBJreHr{e ocr.r Bpaqenuft, xar I{ BctKafl
cvtila, BbIqBJqer xoA BpeMeHH lro HanpaBJIeHHIo ee .qeficrsns. no-
sroMy Bo3HnKaroulaf npu sn6paqunx, HanpaBJIeHHbIX no ocLI Bpa-
rqenr4rr, npuqHHHo-cJIeAcrBeHHaq cBfl3b 6yaer Aeficrsosarb c Ao-
noJlHr{re,'rbHbrM xoAoM BpeMeHH apaurennfi. Pag sosHltruufi, rarofi
xoA BpeMenn 6yler onpeAeJlflrb y)Ke Bce [pHtIHHHo-cJIeAcrBeHHbIe
cBq3H cucreMbr <onopa-Te.[o>>. llosroMy H Bec re.rta 6yaer ,qeftcr-
BoBarb c AonoJrHr.rreJrbHbrM xoAoM BpeMeHu, qro npr4BeAer no $op-
MyJraM (8)-(10) K AonoJrHHreJIbHbIM cHJIaM, nponopqnoHaJlbHblM
eecy. B onblrax MbI HMeJIH AeJIo c BbilHylKAeHHuuH nu6paIIHqMH,
KOTOpbre noAAepxHBa,rrHcb HcTor{HHKoM, HaxoAI{BIIIlltvICq na6o S ca-
MoM TeJre (co6crneHnue on6paqHu Bo.rtqKa),  nu6o B ToqKe onophl,
cKpenJreHHoft  c nn6paropoM.

Pae6epeu nepnuf i  cryuaft ,  KorAa npHqHHa nn6pauuf i  cBq3aHa
c caMHM reJIoM. B onurax c rnpocKonoM rlpoeKunt ropH3oHTaJIb'
Hbrx ycrlJll,rft ycrauan.nnBaer Arq npHI{HHbI-cJIeAcrBHfl xoA BpeMeHI{
(icz+iu), rocKoJlbKy npHr{HHa nu6paquli HaxoAlrrcfl Bo BpaureHHH
ju no orHolueHnlo K c!'reAcrBr.rrc. floc.ne ycraHoBJIeHI,ts gTofo xoAa
BpeMeHH Bec rupocKora ro Qoprtayle (10) nauenurcr Ha BerHrIHHy
-j(ulcz) lQi unH +i@lcr) lQl,  ec;rH crrr .rrarb ece roeQ$uqueHrbl
noJro>xHTeJrbHbIMLt. 3ro HgMeHeHHe Beca 6yaer conpoBoxAarbcl
nporuBoAetlcrsneM s 4pyroft ToqKe cncreMhl <(o[opa-TeJlo>, r. e.
Ha o[ope KopoMbIcJIa BecoB I{JIH B Tor{Ke noABeca MaflTHHKa'
B onurax c nn6paqnflMu fpy3a ,a.nn o6Hapyx(eHnt aQQexron npa-
rrreHus 3eunu xoA BpeMeHV Ailn AeficrBl,Ir rIpHqHHbI craHer paBHbIM
icz*i \  (p),  t ro usuesnr Bec rpy3a A ua eenuvnny iV(p)- lAl .

Bo aropot"t cJlyqae, KofAa rtpurlnHa nr.r6paunfi cBn3aHa c roq-
rofi onopu B onblTe c rupocKonou, nH6paqHH ycraHoBffr xoA Bpe-
MeHH (cz- ju) Me)KAy'onopofr H .npocxonou. Aef icrsl i reJlbHo,
B STOM CTYIIAC NPHqIIHA BPAIqACTC' OTHOCI{TEJIbHO CJIEACTBHq CO

cKopocrblo -ia. Sror xoA BpeMeHH npHBeAer K H3MeHeHnrc scsroft
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npI{rIHHIi,  a. c.] IeAoBaTeJIbHO, U K H3MeHeHHIO BeCa Ha BeJHTII, IHy
- j(ulcil | Q | , ec,ru cqararb B eroM Bbrpax(enuu nce xosQQnuuentl
noJIo)KHTeJIbHbrMu. flo.nyuaercrr AonotHr.rre.rrbHar cnla,,qeftcrBylo-
IIIafl Ha rHpocKo[ B CTOpoHy, OTKyAa BparqeHHe Ka)Kercs npol,Icxo-
ASIJIITM no qacoBori crpe.nre. 9$Serr cpanoBnrcrr rporgBononolK-
uuu eQQeKTy flepBoro cJryqafl, KaK sro u ua6.uro4aaoct Ha caMoM
Aere. Anq eQSer<ros Bpau{eHrrfl 3eunu nepeMeHbr 3HaKa He 6y,a,er.
XoA .speMeHV AJtfl, Aeficrsuq npnrlt,tHbr 6yaer no-npexHeuy 

'icz*

+iVF), n6o A.ns 3eu.nn HesaBr{cnMo or rroJrox(eHnq HcroqHHKoB
ss6paqfift npHqHHH BcerAa cBs3anbr c nHepuuefi rpy3a HJrH efo Be-
coM, a cJIeAcTBHT C CHJTaMH ynpyfocTH.

Hg roro o6crosrellcrBa, lrro e$Qexr fupocKona Meurer sHaK
npu nepeHoce rrcrorrHuxa an6pagufi, a sQQexr 3eunu He MeHsercfi,
cneAyer 6o.rsuras ycrofiuuaocrr aQQexra 3eunn. lloarouy AJrr ero
BocnpoLI3BeAeHIrr He rpe6yercfl TaKHx qncrbrx yoronnfi, KaK B orrbr-
Tax c rnpocKonorra. 3aro B onbrrax c rnpocKonoM MoxHo ae Ha6rro-
AeHHfi HaA orK4oHeHHeM BecoB H MagrHHKa 3aKrnqurb o noJro>Ke-
HHH HcrorrHurca avt6paqus. 3ra Bo3MoxHocrb pa3btcKaHllq npnquHbt
tBrqercq xapaKTepnott H eecrMa BaxHoft oco6eusocrbro npnqnn-
soft uexasnxH.

AononsnreJrbHbre cuJrbr, aos6yxgeHuue nn6paquefi, 6yayr aeft-
crBoBarb, KaK caMble o6uqsue cHJIbI. flosrottrv cucreMa Mo)Ker
I.rMerb H c erHMH cHJraMH o6arrrbrfi xoA BpeMeni ic". flpe4crae.na-
erct Bo3MoxHbrM, r{ro AarbHeftnree yBerHqeHue en6paqufi npHne-
.4eT CHCTeMY C AOnOIHHTeT'IbHbIMV CHnaMn OnfTb K xoAy BpeMeHH
npaqeHnfi. B pe3yd'rbrare noflBnrcr eule raKafl AonoJrHHreflblafl
cnnra i l r. A. f logroMy B onbrrax c er.r6paquffMn Mo)KHo ox(HAarb
TIOflBJIEHI{fi CI{.II:

BpeMeHH AOCTaTOqHo HHrrroxHbrx o6crosreJrrcrs (ualulx vcr.r.lrr.rft
a Ha[paBneHHLI ocu BparrleHr.rfi), nocJre qefo H3MeHeHHuft xoA spe-
MCHI,I MOXET CO3AATb 3AMCTHbIC AONOJIHITTEIbHbIC CHJIbI K HMEB.
IIrr4MCfl B CHCTeMe 60.nturnu cHJraM. 3rn o6crogreJlbcrBa v nuc-
KperHocrb cocroflHr.lf i , onncbrBaeMaa Qoprray;roft (26), coaeprueHHo
fieo6nqnal AJrfl KJlaccsqecrcoft MexaHHKr.t, Ho oHH xapaKrepHL,r Arq
MCXAHHKH ATOMA. I IO'SICHHC TAKONO THTIA IOIDABOK K KJIACCH.
qecrof t  MexaHHKe MoxHo 6uno npe4BnAerb,  n6o npuuunHar Mexa-
HI,IKA AOJIXHA BKJIIOqATI E CC6R, KAK ABA XPAfiUUX CJIYqAS, KJIACCH.
qecKyro MexaHHKy H MexaHHKy aroMa.

flpuneAeuHoe Buttre o6tscneHne onbrroB c eu6paqnnun reJr
rBJr_ffercs nnrub npu6.nnsnreJrbHbrM u rpe6yer eule 6onruroli pas-
pa6orxu B AeraJlrx- Moxso HaAefiTbcff, qro AaJrbHefiurne oflbrrbl
B sTOM HanpaBJIeHHH nOMOfyr Hafiru Hacroflulee, HcqeplbrBaroqee
noHI,IMaHHe ssreHnfi B npHrrr4HHt{x cBflsflx. Kax nalHb H3 Bcero
r.r3Jrox{eHldt, Bonpoc aror o'{eHb r,ry6oruft, r.r Hacroqrqan pa6ora
rBJlflerct roJrbKo caMbrM HaqaJroM ltccJreAoBanufi e sroft o6urno-
Hofi o6.nacrn sHaHr.rfi.

3axagqngaq onilcaHlle npoLI3BeAeHHLilx onbrroB, aBTop cr{Hraer
cBoHM nprlflTHb{M AOJI|OM Bbrpa3Hrb cnorc rly6oKyn [pH3HareJrb-
r{ocrb B. l. JIa6efiury sa 6o.nlruoe ll ]rHHur{arHBHoe yqacrue B ocy-
xlecrBJreHfin 6o.nrnruscrBa onbrroB Hacroffrrlefi pa6otr u /1. A. Cy-
xapeBy 3a MHofHe ueHHbre coBeTbt, KoTOpbrMH Mbr nocTorlHHo noJrb-
3OBaJrr.rcb IIpH 3TI{X t{ccJre,q,oBaIII{ffx.

Arrn fr.rpocKonoB AQ: -+ i f t  +lQl,

A,rq 3eN{nn L.A: + iny (p)l Al, (26)

t,.e n -.np6oe IIeJIoe noJIox(HTeJIbHoe qncJro. Kax 6u.no ynouflHyro
B npeAbrAyuleft r.[aee, nHor,qa B onblTax c nu6paqurrMn, no-BHAH-
MoMy, yAaBaJlocb Ha6.irrcAars cocroflHHe, coorBercrByrouee n:2.

flponane4enHbre orrbrrbr BbrqcHflror BecbMa Bax(Hoe o6croRre,rl-
crBo, 3aKJlloqarculeecfl B ToM, qro Aonodrlgsre,rruuft xoA BpeMeHH
Bpaqarctquxcfl reJr He ecrb npocro orHocr.rreJrbuoe BparqeHHe. Ao-
noJrHnreJlbuuft xog BpeMeHH fioqBrqerct H3-3a orHocuTeJlbHbtx
Bpau{€nHft,  Ho, pa3 Bo3HHKHyB, oH rrpof lBnqer ce6R He3aBHcHMo or
cocroqHllt orHocureJlbHbtx BpaueHlrfi s ApyrHX rrpHrrHHHErx cBf3flx.
AeficmureJrbHo, B onbrrax c s$QexroM Bparrleur.rq 3eM,'ra orHocn-
TeJrbHofo BpaureHus MelKAy reJroM u onopofi npocro He cyuecrByer.
B onurax x<e c flrpocKorroM npn nn6paqnr{ onopbr BpauleHae rH-
pocKona, c ror{KH 3peHnrr npnvuHuoft  cBr3H <<Bec-cnJrbl  ynpyro-
cTH>>, npoHcxoAHT B cTopoHy, npoTHBo[o,'Iox(Hylo XOAy BpeMeHH,
ycraHoBnBureMycq 6.rraro4apr BH6pauufiM. Anq BbrflBJreHaff xoAa
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3AKJIIOqEHHE Ha upnuepe onbIToB c sn6paqnsMu u{pocKo[oB Mbr BHAerH, r{To
BecbMa MaJIble soeAeficrsna au6paunfi uoryr ycraHaBJrr{Barb B cH-
cTeMe Bpauapqnxcg TeJI AoloflHHTeJIbHbIe npriqHHHo-cJreAcTBeH-
HbIe orHouleHuq, Bbr3brBaroque 3aMergr,re MexanllqecKue sQQexru.
.3ra eoslroxnocrb BMerrruBarbcfl B cyrqecrByrorrlne npHr{HHHo-creA-
CTBCHHbIC OTHOUEHHfl  O3HAqACT, I {TO MOX(HO OBJIAACTb TEqCHHEM

BpeMeHH c reM, .rro6br ycr.rJrHBarb npoueccbr, aeftcruyroul'e nporr.rB
Bo3pacraHLrq gHTponuli, T. e. npoqeccbr >KH3HH. Ha6.nro,qagunecff
I OnITCaHHbIX OIIbITaX flBJIeHHs AaI,OT TO"lbKO HeXOrOpUft HaMeK Ha
To, qro cKa3aHHoe tBJIflercfl ue nycrofi lreurori, a HMeer ocHoBaHI{e
a Aeficrsare.IlbHocrrl. KoHxperHoe oBJIaAeHLIe BpeMeHeM, pa3yMe-
eTct, cTaHeT Bo3Mox(HbIM TOJIbKO nOCJIe TUIaTeJIbHOfO LI3yrIeHHf ero
cBoficrB. Hacroqqas pa6ora noKa3brBaer, qro raKoe n3yqeHr.re Bpe-
MeHH BnOJrHe BO3MOXHO MeroAarrrU O6UqHUX Sr.rSnVeCKHX sKCnepH-
MCHTOB.
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MexaHnxa tBJlflercff Qynlarr,t€uroM, Ha KoropoM ocHoBaHo Bce

3AaHne TOqHbrx HayK. Buecre c TeM TeopeTnr{ecKafl MeXaHHKa. pa3-

Oalorasa roJrbKo AJrfl AByx xpafiuux a6itpartnu-x cIyI{aeB: l) trle-

i"""*u goprotra-3finrirrefii la, orBeqarcUan Mupy c 6ecroHeq-

HbrM xoAoM BpeMeHH (cr:  oo),  u 2) aroMHafl  MexaHHKa' Koropaf l

flBflqercfl HeKoropblM npe'u,craBJIeHI'IeM Mex-a-Hurn Mupa c HyJIeBbIM

ioao" BpeMeHH icr:0) '  B peaalnoM xe Mupe' KaK [oKa3blBaer

r.rg.[ox<eHsufi n uacrosiueft ia6ote onEilrHblft I'I TeoperH-qecrufi ua-

Tepr.raJl, XOA BpeMeHfi Cz flBJIflerCff KoHeqHofi sennqunofi' lloarouy

rotrHble HayKH, pa3Bl{BaeMble AeAyKrI'IBHo 6es yuera KoHeqHocrE

xoAa BpeMeHI,l, He Moryr Aarb Hacrotlqero [peAcraBneHHs o Mupe'

Ectecriesnbre xe HayKr.r, pasBr.rBaeMble B O.HOBHOM HHAyKTHBII'

u 6ee crporofi rorlg6crn BbIBoAoB, AaIoT 3aTO 69nee noJIHoe IIPeA-

craBJIeHLIe o Bo3Moxuocrtx, cyurecrByloulltx B Mupe' 3ror paspue

MexAy ecTecTBo3HaHI,IeM H TotIHbIMa IIayKaMI,I AoJI>I(eH Hcqe3HyTb'

K o J I b c K o p o T o q H b I e H a y K I { c T a H y T o [ I H p a T b c g H a M e x a H I , I K y ' B K o T o -
pofi yuurilBaiorcs KoHeqnocrb xoAa BpeMeHI{ H Apyrue Bo3Mo}KHble

ceoficrea nPHqHHHocrlI.
Mexannra Hsprosa-3finrurefiHa I{ aroMHafl MexaHHKa npnBo-

Aflr K nepBoMy H BropoMy HaqaraM TepMoAI{HaMItKLI. Iloerouy

e lVtupaX, Otee,Iarc1116x 9THM MexaHHKaM' BO3M9XH6I TOJIbKO [pO-

qeccui IIpH Koropblx npoucxoAl{r Bo3pScraune gHrpotlur' BeAyuee

* tunttoiofi cr',repru. Pealrsufi xe Mup, 6'narog'apn KoHeqHocru

xoAa BpeM eHH c2, rrMeer cnoeo6pasHHe 
-CsOftcrsa. 

Sror Mr'rp uo-

xer 6oforbcfl co cMepTbro [porHBo'oJIoxHE[MH [poueccaMlt, KoTo-

il; ;;yt 66ru HaesaHbr npoqeccaMli SH3HLI, ecJIII y1lorpe6nflrb

3TO CJTOBO B caMoM luHpoKoM efo cMbIcJIe'
Mu He pacrroJraraeM eille AoCTaTOqHbIMI,I AaHHbIMlt, uto6u- npo-

Becru crpoiufi alailv3 Bo3Moxnocrn raKnx npoqeccoB e Mupe

C KOHeqHbrM c3. I{o npLIHIIHnI{aIbHaq Bo3MoxHocrb cOnpoTlIBJIeHHfl

BO3pacraHHIO sHrponun sblrexaeT yxe I'�I3 pflAa BbIBOAOB' rIoJIt:l-

Hbrx B Hacrofqekl pa6ore. AeficrnureJlbgo' BpaqeHI'Ie BsaHMo'u'eH-

C T B y I O I I I H X T e J ' I I I p H K o H e r { H O M C 2 n p I { B O ' 4 ' I { T K B O 3 H H K H O B e H L I O A O -
noJIHHTe,,IbHbIx cHJr, a cJIe.U,oBaTeJtbHo, n Aono"Inl{re,l lHofi 3Heprnu-

B cncreue, 6nn:xoft K paBHoBecHIO, Cfiyl{afinue Ia3MeHeHHt orHo-

cHTe{'IbHbrx npauleullf i  B ee pa3aHrlHhIX qacTflx MOfyT BecTH ToJIbKO

K yBerHrIeHHlo no.rIHoft 3HeprHH. floetouy Mox(er oKa3arbcff He-

BOSMOXHbIM yc[oKoeHl'Ie CUCTeMbI' T' e' Hcr{e3HOBeHHe KI'�IHeTHTIe-

CKHX 3HeprHfi ee orAeJrbHbrx qacrefi. B pesynrraTe cHcTeMa, Haxo-

Af iuragcf '  e6nHgl t  paBHoBecHf l '  craHer 
-uaurngof i ,  

npousoo4aqef t

gHeprnlo. Taxoro po,aa cucreMaMll, BepoflTHo, H tBJlflorcfi 3B$AbI'
'Boso.{oxHocrr 

ircno.nmoBaHl'If l  xoAa BpeMeHI't '  r '  e' HepaBHolreH-

Hocrr.r npouleAulero n 6yayurero' ArIfl norlyqeHl'Ifl 
li-9-9-Tt 

eBJlflercfi

uurepeciuM, HO He r.naeHefiur.rM cJreAcTBr{eM npHIIHHHOU MeXaHuKH.
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NPHq IIH HA' ITIEXAH I, I  KA H BO3MOXHOCTb
3KC rI EP I,IME HTAJI b HO rO nCCJI EAO BAH H tl

CBO HCTB BPEMEH T,I ' "

Teopernuecxue coo6pax(eHHs. B reorrletpHq eule B AaBHIie Bpe-
MeHa 

- 
6u;pt nat?.(enu npHeMbI, no3Boaqpqge H3yrlarl csoftcrsa

npocrpaHctea. EraroAapff 3ToMy HaKorIJIeHo HeMaJIo caeAeHuft
o-upocrpaucrse. t{ro Kacaercfl BpeMeHH, To elo cgofictaa lr3yqenbl
orleHb Ma.[o.

Elrle s ApeBHocrH Hayql'ulllcb pacnonararb Bo BpeMeHll co6urns
r.r r{3Mepflrb pasAenqrculue Hx BpeMeHHbIe rpoMex(yrKn. B Hacroq-
Iqee BpeMt acTpoHoMlrqecKHe H aToMHbIe qacbl 3aMeHHJIH KJIen-
cuApy ApeBHHx. Ho s orotvt Her rlpHHllHnI'IaJIbHoro npofpecca, H no-
npexHeMy ToIIHbIe HayKH nMeIoT AeJIO TO/lbKO C 9THM IIaCCHBHbIM

csoficrsol4 BpeMeHH, noxoxr{M {a npocrpaHcrBeHHyro nporrxeH-
HOcTb. Teopua oTHoCHT€.r-lbHocrH Sirsurrefiua yr.rry6H.na 3ry aHaJIo-
rBro, cqr.rTafl BpeMt LI npocTpaHcTBo KOMnOHeHTaMH qeTblpexMep-

HOIO HHTepBana uupa MnHKoBCKorO. HunapnanrHggTb gTOrO I'IH-
TepBaJra upI{BoAHr K 3aBHCHMOCTLI npoMexyTKoB BpeMeHI4 H IIpO-
CTpaHCTBeHHE[1 npgTtXegnOCrefi OT KOOpAITHaTHbI; CHcTeM, T. e.
ycTaHaBnI,IBaeT OTHOCLITeJIbHOCTb grUX nosRrnfi.' 

IrI sce x(e, HecMorpr Ha sror ycnex B pa3Brruw npe,qcraueHuft
o BpeMeHH, tlo-npex(HeMy ocraercfl H3BecrHbIM coBpeueuuofi Qn-
3HKe roJIbKo ro ceoficrso BpeMeHH, Koropoe H3Mepflerct c no-
MoIIrbrc qacoB. Onegqecx11e reopgg, yrBepx(Aanurge o,4HopoAHocrb
H H3orponHocrb BpeMeHH, Aaxe [ocrpoenbl raKHM..o6pasou, vro
HcKJrroqapr cyurecrBoBaHne y BpeMeHH Apyrlix ceofictB. TaK, Ha-
npr.rMep, cHMMeTpUqHOCTb 3aKOHOB MeXaHHKII no oTHoIUeHUIO
K 3 H a K y B p e M e H H p a B H o c H J I b H a o T c y T c T B I 4 I o H a n p a B J I e H H o c T H B p e -
MeHn B oJleMeurapnux npoqeccax. fioerorvry Ha6nrclaeuyrc no-
B c l o A y H e c H M M e T p H q H o c T b f i p o u e c c o B B o B p e M e H H o c T a B a . I o c b p a c -
cMaTpHBaTb TOJIbKO KaK gBJIeHI,Ie cTaTHCTHqeCKOe, CBfl3aHHOe CO

BTOpbrM HarraJoM TepMOAHHaMHKH. Tat<as HecHMMerpl . IqHOcTb BO

BpeMeHII BO3HI{KaeT H3-3a MaJIOBepoqTHbIx HaI{a,'IbHbIX ycnoeuft,

Bbr3BaHHbIx BMeuIareJlbcTBOM Cropouuefi cHCTeMbL Hecunauetpuv-

HocTb BO BpeMeHH nolyrJaeTcg B pe3yJ'IbTaTe [epeXOAa c[cTeM H3

Ma,roBepof lT l {ofo cocroqHl ' I f l  s  Haq6onee BepogrHoe,  T.  e.  B paBHo-

BeCHOe COCTOtI l l Ie .  C erof i  ToqKU 3peHHq TenJIOBaff  CMepTb BceleH-

Hof i  npeACraBr ' tqercs CoBepIueHHo seus6exHol i .  Tarnu o6pasOna,

3TO ToqKa 3peHgr,  HaxoAqcb B pe3KoM npOTHBOpequw c na6nlgAae'

K o s u p e r:  H. A. f lpuurrHHaf Mex_a-HHKa r.r BO3MOX(HOCrb gKCnepHMeHTatb-

Horo rtccneAoBagt.t t  ceoircis nperurenu// l lcropun I{ MeToAoJoruf ecTecTBeHHbIx

savx .  Bnn.  2 .  Queuxa.  M. ,  1963 '  C.  95-113,'  * PacurrpeHHoe u o6pa6oranu_o_e-Bbrcryl lneHxe Ha MeroAo!' IorgqecKoM ceMH-

Hape Qusuveixoro Qaxy.nsrera /r{fV 23 rHaapn 1962 r. fly6.nuxyercn B flopt.ll'Ke
o6cyxgenun.
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MbrM pa3Hoo6pasneu o6terros Bce.neHnofi ,  He Moxer 6urt  npa-
euJrHofi.

Halo 3aMerHTb, qro Ao cr{x nop Bce no[blTKl.r o6tgcnurb oreyr-
crBHe renrosofi cMepru HMeJTH CHCTO CneKyJrflrHBUUft Xaparrep r{
6u.nu oropBaHbr or rofi peanrnofi Bcenennofi, Koropyrc ni6;rroaaer
acrpoHoM. Ae.no B ToM, r{To orAerbgue se6ecntre- ie.na H r.rx cH-
creMbr raK H3oJrHpoBaHEr Apyf oT ,4pyra, rrTo AJlf HHx renJroBaff
cMeprb AoJIxHa 3aMerHo npa6;luanrbcr, npexAe rreM npoHsofiAer
BMeurareJrbcrBo cropouuefi cHcreMbr. floarouy aerpaar.rpoBaHHbre
cocroffHHs cHcreM AoJrxHbr 6u npeo6aaAarb, a BMecre c reM oHr,r
noqru He Bcrpeqarorcn, HraK, gd,.aq.a 3aKJlroqaercfl He B roM,
qto6u o6tscHuru HepaBHoBecHocrb Bcelessofi B rIeJroM. Osa
I'IMeer 3HaqHTeJIbHO 6O.nee KoHKperHbIft ct',tstc.lt - noHtrrb, norleMy
orAeJlbHbte cucreMbl H CaMH ge6ecgnre reJ'Ia npoAoJr)Kapr )Kllrb,
HecM_orpq Ha KopoTKHe cpoKH peJraKcaur.rH.

I,lHrepecuo, rrro AalKe raxori KoHKpernbrfi sonDoc - norreMv cBe-
rffrcfl Co.nnqe H 3Be3Abr, r. e. floqeMy onu se nixorsrcq s ienno-
BOM paBHoBeCUn C OKpyx(arcqr.rM r.rx npocTpaHcTBoM, - He MOXeT
6urr peueH B paMKax HgBecrHHx SlrslluecKnx 3aKoHos. 3ror ebr-
BoA cJleAyer H3 arailHga acrpoHoMuqecKr.rx /I,aHHbrx. .[,.na suauu-
TeIbHofo qEcIa 3Be3A H3BecTHbI Hx paAHycbl' Maccbl H cBeTHMocrb,
T. e. pacxoA aHeprr{H B eAHHHTIy BpeMeHH. 3Haq L{accy E pa1nyc,
MbI MOXEM OqEHHTb HC TO.IIbKO CPEAHIOIO NJIOTHOCTb, HO I{ AABJICHHE
BHyrpH 3BesAbr. D,ns uleanbHoro ra3a H3 orHorrrennr gTHx BerHqHH
Mox(Ho onpeAennrb H reMrreparypy BHyrpH 3Be3Abr. ConocrasneHr.re
noryrrenHHx TaKHM o6pasou reMneparyp H nJrorHocrefi AoKa3br-
Baer, rITo 

.BHyrpH 3Be3A, 3a ucKtIoqeHHeM 6e;lux KapJIHKoB, Be-
xlecrBo AerictsurenrHo seaherct uAeaJrbHbrM ra3oM.

CeerHlt{ocrb 3Be3AbI ,tloJlx<Ha gaBgcerb or ee pa3MepoB H yc,'ro-
suft renroorAaqu, Koropue ottpeAentlorcfi B KoHertHoM cqere reM-
neparypori H rr;rorHocrun. flosroMy cBernMocrb .4oJrxna 6um se-
xoropofi onpeAe.nennofi QyHxunefi paAuyca H .Maccbr sBe3Abr.
B npocrpaHcrBe c ocffMH KoopAHHar cBerr{Mocrb, Macca, paAHyc
3Be3Abr ,[orxnbr pacflorararbcfi Ha nexoropofi noBepx]rocrn, ypaB-
HeHHe xoropofi onpeAeJrflercff ycr'roBlrqMu TenroorAar{H. .I{,onyCruu
Tenepb, qro BHyrpri 3Be3.4br r{Ayr npoqecchr renJloo6pasonauufl, 3a-
BHcsuIHe or QuanuecKHx ycJroBNfi, Hanpnuep repMoqAepHhre peaK-
III{H, Koropbre KoMneHcnpyr,or renJroorAar{y 3Be3Ahr. TorAa renaoo6-
pa3oBaHr.re 6y1er paBHrrbcr cBerHMocrn 38e3Abr r.r 3aBHcerb or
yaccL,t vr pa4ryca no 3ar{oHy, orBeqarculeMy Aauuofi peaKunH.
B npocrpaHcrBe cBeruMocrb, Macca, paAnyc noJryqaercfl Bropas
rroBepxHocrb, Ha xoropofi Ao,'rx(Hbr pacfloJrararbcs 3Be3Anr. flpn yc-
JIOBHH TeIJIOBO|O paBHOBeCr.ifi 3Be3Abr Mofyr cyqecrBoBarb roJIbKo
Ha JrprHHH nepeceqenzfl nocrpoeHHbrx [oBepxnocreli renroorlaqn H
ren.noo6p a3oBaHHq.

Ha caMoM >Ke AeJre pacnoJrolKeHne peaJrbHbrx 3Be3A B npo-
crpaHcrBe [oryrraercq He no ilHrrrr4, a no HeKoropofi nonepxHocrlr
B AoBoJrbHo 3HacnTerrHofi o6,racru. Taxrna o6pasolr. noBeDxHocrr.r
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ren.tloorAaqr.r H renJroo6paeonaHuff rox.u,ecrBeHHo coBnaAaror. 3ro
yKa3bIBaeT, rrTo BHyTpH 3Be3A HeT CneqnarbHbrx ucTorrHHKoB SHep-
rnn. flpr,r raKux ycnoBulx cpoK xH3HH gBe3A, BbrgucfleHHrrft fearrrl-
roJIbIreM H Ke.nreuuoM, rroJryqaercff cJrHtrIKoM Koporxlila: Arq Cor-
uqa oxono rpuArraru MI{J}JrHoHoB ner. B ,qeftcraure.nbHocru xe Co.t-
HIIE, TO AOCTOBEPHbIM TEOJIOTNqCCKHM AAHHbIM, X(I, IBET 3HAqI,ITE'bHO

,{,oJrbrue 3Toro cpoKa.
llpuoe4euHufi 3Aecb BKparrre aHanng noKa3blBaer, qro npo-

6"aeua cBeqeHug 3Be3a tBJltercf r{acrublM cnyqaeM ocHoaHofi npo-
6"reuu- HecoorBeTcrBHff c.[eAcrsufi Broporo Haqana repMoAHHa-
tttw<v, sa6nrc.(aeMoMy cocrosHHro Bce.nensofi. OqesHAHo, B caMbrx
ocHoBHbIx csoficrsax Marepur,r, npocrpaHcrBa, BpeMeHH AoJrlKHbI
3aKrloqarbcq Bo3Moxnocru 6opr6u c renJroBofi crrreprrrc nporu-
BonoJIoxHbIMrI npoqeccaMl.t, Koropbre uoryr 6nrr Ha3BaHbr rrpo-
rleccaMn xr.r3Hu. E;rarolapx gTr.M npoqeccaM noMepxr.rBaercg Beq-
Haq )KH3Hr BceneHHoft. Ecan so Bcereusofi ,qeficrByer [pr.tHrlr.rn
HeAocrHx(HMocrH paBnoBecHtilx cocroflr{Hfi, ro aro osHar{aer cylt1e-
crBoBaHHe BcerAa H ltpu scex o6croqrerbcrBax pa3rtaquq 6yN-
uero or npouleAllIero. ,[,eficrnnTeJrbHo, ToJrbKo npn paBHoBecHoM
cocroffHHH xl.rnoQunnu, pefHcrpHpyrcurufi ttporrcxoAflrrlHe co6br-
'trfr- $.nroxryauHu, Mox(er 6um c oAHHaKoBbrM ycnexoM nyrrlen H
B npflMyro, H o6parHyro cropouy, T. €. He o6napyx(Hr pa3JrHuun'6y-
"4yurero or npoueArrrero. Vui.lnepcalrHan HecHMMerpnqHocrb npo-
rleccoB no npeu-enn 6y,aer HMerb Mecro, ecJru caMo BpeMq tBrqercff
HecHMMerpHqHbrM, r. e. o6naAaer csoficrBoM HanpaBJIeHHocrH, Koro-
poe Mox{er 6Hm HageaHo reqenueM HJrH xoAoM BpeMeIIn. Ecre-
crBeHHo AyMaTb, qro xoA BpeMeHH flBJrFeTcg HeorbeMJIeMbIM ero
ceoficrsol{, noAo6no roMy KaK yHI.IBepcanbHat cKopocrb c1:
:300 000 xmic ffB.,Itercs o6qsareasHHn,t csoftcrsotvl cseta. Ecnll
BpeMn qBJIqeTcs aKTHBHbIM yr{acrHHKorra Mnpos.ua[vf, T. e. ecJIlI
npoqeccbr Bceaegsofi npoucxoAsr He roJIbKo Bo BpeMeHI{, Ho I{ c no-
MourbFo BpeMeHH, ror.(a o6ssareJrHnttl n uenpecranHufi xoA Bpe-
MeHH 6yaer HcrorIHEKoM AonoJlHl,trelrnoft sHeprHH H xH3HeHHbIx
qnreHaft, npensrcrBylolrlHx HacryrtneHHIo refiJloBofi crr,teprn.

Bperrna HeJIbst paccMarpHBarb oropBaHHo or MarepHn; o6pasHo
IOBOpfl,  OHO tBJ'I f fercq rpaHAUO3HblM IOTOKOM' OXBaTbIBaI'OIIIHM BCe

MarepHaJIbHble cHcreMu Bceleusof t ,  n  nce npoqeccbl ,  nponcxoAr l r lue

B 3rHX cHcreMax, qBrttorcq I.{croqHHKaMH, nHTaIouII ' lMIi gTor o6utufi
noToK.

By,uena paccMarpHBarb relrepb HecHMMerpHqHocrb npoqeccoB

XaX CeOf iCreO CaNIOTO BpeMeHH. TaXaq HeCHMMeTpHT{HOCTb AOJI)KHa
[potBrflTbcq B eAHHI'IqHbIX npoqeccax, a noToMy ytlHTblBarbcs

npnHtlurraMH sJleMeHrapnoft MexaHI'IKIl. Mexauuxy, ytII '{TbIBarcuIYo

xO4 nper'leHll, MO)KHO Ha3BaTb He TOJIbKO HeCHMMeTpuvHOft, HO l.t

npuur.rfuuofi uexausxofi. AeftcreHreJlbHo, xoA BpeMeHH, orJlHrlanqufi

6y4yUee or npoueAluefo, AoJIxeH ycraHaBJIHBarb H npHHULIIIHaIb-
HOe OT.[Hr{He npI{qHH or cJIeACTBt'tt i, nocxofibKy cneAcrBng Bcef,u,a

HaxoAqrc.fi r 6y,nyureM no orHouIeHHIo K npHqrIHaM. l locuorpnu
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TCTIEPb, KAK}IM OoPASOU MO}KHO KOJII,{qECTBCHHO OTIPEAEJIHTb H BBE-
cTH B MeXaHHKy XOA BpeMeHH.

Xoa BpeMeHH AoJrlKeH 6urs yHnnepca,ruofi nocrosuuofr n
onpeAerffrbcfl no orHorueHr.rp K HeKoropoMy HHBapuaHTy. Taxnu
IrHBapr{aHToM MOXer c,'ryxHrb npocrpaHcrro. flalruefiruee yrou-
HeHHe 3TO|O OnpeAeneHuq Mox(Ho c,u,eJrarb c noMourblo ocHoBHbrx
csoricrs rtpHrrr,rHHocrn.

onnr ecrecrBo3HaHut noKa3HBaer, qro npuquHbl H cJIeAcrBI{g
peanbHo orJruqarorcs Apyr or Apyra. flpnvHny or cJreAcrBH, Mo_
)r(Ho orJrHqHrb, HalpHMep, cJre,4yrour,tM npr.reMoM. Ec.un npr noc_
npoIl3BeIeHHH rBJreHvs A c co6.nrc4euueM rex xe caMbrx o6cros-
reJr.bcrB acerAa 6yaer r.rMerb Mecro rBJreHHe .8, ro A 6yner [pHqH-
Horl, a .B - c.neAcrBHeM. Hao6opor, r.rpn no.sBJr euuu E ne o'6ssa-
TeJrbHo AoJrxHo ocyqecrBJrsrbcr A, u60 cJreAcrBHe B uoxer 6urr
BH3BaHo He roJIbKo ffBJreHHeM ,4, uo n rpyruMr{ rrpnqaHaMu. Onur
ecrecrBo3Ha[Llfl, XOrOpufi coBnaAaer co BceM o[brroM Harueft
x<H3HA, IIOKa3LIBaeT, qro: l) npuunHa BcerAa HaXoAttTCg BHe roto
TeJIa' B KOTOpOM OcyqecrBJrtercff cJreAcrBHe, u 2) c.ne4crBne Ha-
CTYNAET TIOCTC UPHIIHHIil I.I idC)KIY HX NOSBJICHUEM BCCFAA CYUIECT-
Byer BpeMeHHoe pa3JrHque. Tarau o6pasou, MexaHuKa, cofJracoBaH-
Haff .c STHMH npHHqHnaMH' AoJIxHa onPlparbcfl Ha creAylo[l]Ie aK-
cr.roMbr npHqHHHOCTH:

I. flpnvnHbr H cJreAcrBr.rfl BcerAa pasl:enflrorcr npocrpaHcrBoM.
floerouy Me)KAy HHMH cyrqecrByer cKoJrb yro/I,Ho Maroe, Ho He
paBH_oelryJrro npocrpaHcrBeHHoe pasluuue 6x.

II. l lpauuHbr H cJreAcrBrifl BcefAa pa3AeJrflrorcs. BpeMeHeM.
sTOMY MEX(NY HI,IMH CYIqCCTBYET CKO/Ib YTOAHO MAJIOC, HO HC
Hoe HyJrro BpeMeHHoe pasnnuue 6/.

K srurd AByM aKcr.rouau Ao6aBHM errle aKcnoMy, yrBep)KAaro-
uyry- -cy$ecrBoB a HHe H a rr p a B Jre H HocrH Bp eMeH r.t.

IIL Bpeir.rn o6ra4aer a6co,rrcruurr{ isoficreoM, orJrHrrapuruu 6v-
AyIrIee or nporueAruero, Koropoe Moxer 6Hrl HaseaHo Hanpaonen-
Hocrbro HJrH xoroAou. Sruu ceoficreor!,t onpeAe.[rercr orJrnrrHe npu-
r{uH or cneAcrsurl, ,u6o cneAcrBar HaxoAflTcfi BcerAa e 6yayureM rro
oTHOrIreHHrO K npHqr{HaM.

flepnaa H3 3THx aKcHoM qBJrqercr ocHosofi KJraccgqecKofi uexa-
sllxu Hnorosa. Ona coAepxnrcfl B TperbeM saKoHe paBeHcrBa
Aetlctens H flporuBoAerlcrens. Coraacno oroMy 3aKoHy roJrbKo Apy-
foe reJlo Mox(er 6uTb upnunnorl uexaHHrrecKoro cJreAcrBHfl. c x.rac-
cltqecxofi roqKr{ 3peHHfl B Cr.rJry HenpoHHrraeMocrll MarepHH, frpu-
rrHHbI H cfleAcrBuq, 6yayuu cBq3aHHbrMH c pa3HbrMH MarepuaJrb-
HbrMr4 Tor{KaMLI, AoJI}t(Hbr 6Htl cs.f lgaHHbrMH H c pa3HbtMLI ToqKaMH
npocrpancrna. Bropaq )Ke aKcHoMa orcyrcrByer B MexanriKe
Hrrcroua. B aror l  MexaHHKe, KaK pa3 nao6opoi,  npeArronaraercf l
6/ : 0, qro Ao,'r)KHo 6url npu nornofi o6ilarnr,n6crrl BpeMeHH.

B arouuoft MexaHLIKe, KaK H B TeopHIt noJlt, Her npHHrIHna He-
npoHlrqaeMocru. f losroMy B arousof i  MexaHr{Ke 6x:0. Ho n arou-
Hofi uexasuKe ecrb ueo6paruuocrb Bo BpeMeHH, roroport ne 6u;ro

flo-
paB'
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B Kflaccl,Iqecrori MexaHHKe. Bos,(eficrene Ha cncreMy MaxpocKonn-
EecKoro reJra - npn6opa BBo.u,r.rr pasnHrrr.re MexAy 6y4ytr.Iurr,r r.t
npoureAruHM, r.16o 

-6yayuree 
oxaguBiercff npeAcKa3yeMHM, a npo-

rueAlxee Her. llosroMy B aroMsofi uexannKe rB.rrgercr cylqecrBell-
HbrM ycnoBne 6t # 0.

flpocrpancrBeHHoe H BpeMeHHoe pa3nnqne npHqHH or cJreAcr-
eHft [aLJ onpeAeJrrirn cnMBo,raua 0x u 01. OcraHoBnMcff renepb Ha
cMbrcJre erux noHrrwit. B qenll npHrrHHHo-cJreAcrBeHHbIx npeBpaue-
gnft un paccMarpnBaeM ToJrbKo ro 3JreMeHTapHoe 3BeHo, rAe npn-
qHHa nopoxAaer cJIeAcrBHe. Couacso o6u.rHbrlr{ QusuuecxuM Teo-
puqM gro sBeHo sBrsercq rrpocrpaHcrBeHHo-BpeueHsofi touroft, He
norJre)Kauefi Aanrneftureuy aHaJrH3y. B cnny xe Haulux aKcHoM
npnqnnHocrr.r Mbr He Mo)r(eM pa3Aenrrb raKyro no3urluro. fian uac
3TO 3JIEMCHTAPHOE TIPHqHHHO-CJICACTBEHHOC 3BEHO AOJI)KHO I,IMETb

crpyKrypy, o6ycnon.neHHyro HeBo3Mo)KHocrbro [pocrpaHcrBeHHo-
BpeMenHoro HaJroxeHnr npLrqHH I{ cJleAcrBl{fi. Vcnosns HeHaJIoxe-
HHII npu npeAeJrbHoM c6rux(eHur{ Mbr onpeAenreM cuMBoJranrn 6x
H 0/. CJre,qoBareJrbHo, 9TI{ cHMBoJIbI o3Hagalor [peAe.[u 6ecroHe'IHo
MaJIbrx BeJIHqHH nptr ycJroBHH, qro oHH HHKorAa He o6paularcrca
B Hynb. Ec.nn, Hanpr{Mep, npnquna HaxoAHTcfl B caMoM KoHue [ep-
Boro caHTuMerpa H B caMoM KoHqe nepnoft ceKyH.u,bl, ro cJIeAcrBIte
6yaer HaxoAHTbcff B caMoM Haqar'Ie Broporo caHTLIMerpa il B ca-
MOM Har{aJre aropofi ceKyHAb[. flpocrpaHcrBeHHo-BpeMeHHafl rol{Ka
(l , l )  ue 6yaer npHHaAJIelKarb HH npHqHHe, HH c.I IeAcrBHIo H sB-

JIfiercn Hens6exHofi <<nycrori>> toqxoft rtpHrIHHHo-cJIeAcrBeHHoro
3BeHa. Moxuo cKa3arb, qro cHMBo.nu 6x n 0l onpeAeJlttor roqeq-
Hbre paccrofl,Hrts. rlnIn pa3Mepbl ToqeK. flpn ruuncflenHn HHTepBaJIoB
LIx c JIIo6ofi cteneslro roirHocrn Mo)KHo crraTarb paBHbIMH HyJIrc.
Olnaxo orHoIIIeHHe

6x-61- : ct ( 1 )

Mox(er 6urn xoueqHoft seallquuofi n ltcrouoft uepoft xoAa BpeMeHH.
flpeepauteuue npHqHHbI B cJleAcrBne rpe6yer npeoroJleHns

<nycrofi> roqKu npocrpaHcrsa. 3ra roqKa ffBrfiercq 6eg,u,uot?, qe-

pes Koropyn repenoc AeftcrBLIr oAHoq roqKn Ha Apyryrc ocyqecr-
BJIflercfl c floMoulblo xoAa BpeMeHu. 3ro o3uaqaer aKrHBHoe yqa-
crr{e BpeMeHH B npoqeccax MarepHaJIbHbIx cucreu. Moxso cna-
3aTb, I ITO Be,tIHr{HHa Cz rBJtfr 'ETCq CKOpOCTbIo npeBpaU{eHI{f l  npHqHH

B cJreAcrBHs. B sneil{eHrapHoM aKTe gTHx npeBpalrlennfi yxe uer
MarepuaJIbHbIX TeJI, ecrb ro,'IbKo npocrpaHcrBo H BpeMq. lloarouy
cKopocTb npeBpauIeHHfl npHIIHH B cJIeACrBHf, T' e. BQJILIIHHa' C2,

eABa JIH 3aBHcHT or ceoficrg rel. Cxopee Bcefo, d2 rlpe.4craBJlfler
co6ofi HeKoropyp yHHBepcarbnyrc nocroflHHyrc).

Be.uuqnsa cz HM€er pa3MepHocrb cKopocr l ' I ,  n  ee 3HaK AoJIxeH
r{Merb onpeaeJleHgufi cuucJl, He3aBHclltvtsIft or cgcreMbl crlera 0x

u 61. f loKaxeM, qro ero ycJroBl{e 6ya,er y,u,oBJlerBop€Ho, €GJIH c2

fiBrfieTcq nceBAocKaJlqpoM, T. e. cKaJIgpoM, MeHHIOUIHM 3HaK npH
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BepKanbHou oro6paxeHuH HJrH HHBepcHH KoopAunarHbrx cucreM.
Ec;rn )K€ cz rBrfiercq nceBAocKanrpoM, ro 6/ AoJrlI(Ho 6urt npe-
.u,e.rrbHblM 3HaqeHHeM nceBAoBeKTopa, KoJrHHeapHOfO C npelenbHbrM
BeKropoM 6x. flcesAonexropHufi xapaKTep 0/ osHaqaer, qro B nJro-
cKocrr.r (YZ), nepneHAnKyrqpuoft x ocw X, nponcxoAr.rr nexoropufi
noBopor, HarrpaBJreHue Koroporo MoxHo onpeAeJrHrb sHaKoM 6 /.
BsaHMHoe pacnoJroxeHpre oceft (YZ) ycroBnMcq 6pars BcefAa
I coorBercrBulr c HanpaBneHHeM aroro noBopora. Tor',qa nceBAo-
BeKrop 6/ 6yaer opneHrnpoBarb n.locKocrb, nepneHAnKyJr.flpHyro
K ocn X. HsMeHHM renepb n Qopuy;re ( l )  enax 6x, coxpaHqs 3HaK
6/, r. e. coxpaHsfl opueHrar{Hro nnocKocru (YZ). TorAa nocroflH-
Hafl. c2 H3MeHHT 3HaK, qTO H AOJrX(HO 6Urr nOCrOnbKy HaUIa Onepa-
Irufl paBHocHJrbHa 3epKanbuouy oro6pax(eHnro. Esrn xe r{3Menr{rb
sHaK He roJrbKo y 0x, Ho r{ y 6f, ro nocroffHnafl cz tto Qopuy.rre
( l)  He H3MeHnr 3HaKa. Tar u Aod'rx(Ho 6url ,  pr6o s AaHHoM c.nyuae

lrhr npor.r3BeJrr.r JrHIIrb noBopor ncefi xoop4uuaruofi cscreun. Ha-
KoHer{, MeHrrfl 3HaK ToJIbKo y 01, uu oflqrb noryrlaeM 3epKaJrbgoe
oro6paxenue KoopAnHarsoft cucreMbr, nprr KoropoM AoJIXeH Me-
r{fiTbcrr 3HaK [ceBAocKanrpa.

I4"rarc, ecnu y BpeMeHH cyuecrByer csoftcrso HaupaBJreHHocrH,
"TO OHO B NPI,ITIHHHO-CJICACTBCHHbIX CBq3qX NPOflBJgETCfl KAK HEKOTO.
pufi nooopor H Bbrpaxaercfl nogToMy nceB,u,ocKaJrspoM. 3Hax sa-
npaBJIeHHOCTH r.rJIH xOAa BpeMeHH KaK 3HaK [CeBAOCKaJrfipa AOJr.
x<es 6urr yKa3aH B KoopAnHaruofi cucreMe onpeAeJreHuoro rHna
(npasofi nru .neaofi). OrcrcAa cJleAyer, rlro dz He Moxer paBnffrbcfl

cKopocTH pacnpocTpaHeHl,tr cBeTa dr, rrBJl.flrol{efics,o6H'rHbrM cKa-
JrflpoM.

llceeAocxannpnufi xapaKrep xo.(a BpeMeHr{ JrerKo 6uro npe4-
BHAerb H3 cneAyloutprx o6qux coo6paxenuri. Xol BpeMer{H .u,on)KeH
6urs a6co.nmHofi serHqr.rnorl, rroeroMy a6co.nrcrHoe pagJIHqHe 6y-
ryu{ero or npoue,{uefo Aonxuo 6uru cBfl3aHo c HeKoropbru a6-
cor'rrorHbtM pagflHrlueM, Koropoe Aon)r(Ho 6utr y- npocrpaHcrBa.
Eyayun lr3orponHblM, rrpocrpaHcrBo He HMeer pas.nnunft B HanpaB-
JeHHqx. Ho s npocrpaHcrBe ecrb a6co.rprsoe pa3rntrne Mex{Ay
npaBbIM H JreBbrM, xoTs caMr,r 3TH noHtrHfl coBepueHHo ycJIoBHbI.
Iloerouy xoA BpeMeHH H o[peAeJrflercfl seanqnHoft, uuercu1efi
cMbrcJr ,runefinofi cKopocru noBopora. floHqrnq 6y,uyuero H npo-
ureAurefo onpeAeJrffIoTcfl AJtfi Bcefo rrrnpa 6es ncqxofi ycJIoBHocrH.
floarouy c noMolqblo 3HaKa c2 Mo)KHo o6texrnsHo onpeAe,'rnTb, qro
Ha3brBaercq npaBbIM r{ ,'reBbIM. Hs onblros, o Koroplilx 6yaer pac-
cKa3aHo AaJrbIIIe, cJreAyer, qro xoA BpeMeHr{ Haluero Mupa [oJIo-
)r(HTeJreH s reeofi cucreMe KoopAHHar. OrcpAa [ofiyqaercrr Bo3-
MolKnocrb o6rexrneHoro onpeAeJleHufl neBoro H npaBoro c.rte-
ayrouruM o6pasou. Jlesoft cscreuoft KoopAnnar Ha3blBaercq ra
cr{creMa, r xoropofi xoA BpeMeHH noJroxHreJreH, a npanofi - B Koro-
pofi on orpHrrareJleH. Vs paccMorpeHHblx IIceBAocKa.[qpHbIx
ceoftcre xoAa BpeMeHH cpa3y BblreKaer ocHoBHafl reopeMa npHrIHH-
xof i  uexasuxtr:
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Mup c nporHBonoJIolKHbIM TerIeHHeM BpeMeHI,I paBHocHJIeH Ha-
rueMy Mnpy, orpax(eHHoMy B 3epKaJIe.

Taxnna o6pa3oM, AoKa3areJlbcrBo Qusuuecxoft po.nll HanpaBJIeH-
Hocru BpeMeHH MH nonyq[IM, ec.rln 6yaer ,(oKa3aqa HepaBHoueH-
Hocrb Mupa H efo sepKaJlbHoro oro6paxennr. BHoaoruq Aaer
MHoroqucreHHble AoKasareJlbcrBa sroro poAa He roJIbKo n uopQo-
.noruqecxofi acHMMerpHI{ opraHH3MoB, Ho tI B xhMnqecxofi acuuuer-
pur.r [poronJra3Mbl. AcrponorranqecKnM AoKa3areJlbcrBoM rBrflercfi
paa;rr.rvue $nryp ceBepHoro u tox(Hofo no.rryruapr.rfi IIJIaner. llo,so6-
Hoe ,u,oKasareJlbcrBo Aaer H saft,4eHHoe B HeAaBHee BpeMg Hapyue-
HLre 3aKoHa coxpaHeunq rlerHocru a,uepHofi Qnsxru. Euofiorn.Ie-
cKaff acuMMerpun He Moxer 6um c.nyvafiHofi. Cxopee Bcefo, npn
onpeAereHHofi acnuuerpnll, coorBercrBytonreft AaHHoMy xoAy Bpe-
MeHH, opraHI{3M noryqaer AonoJIHHTeabnylo xu3Heclloco6nocro,
Tor,qa Ha ocHoBaHHH Haruetl ocHosHoft reopeMbl MoxHo yrBep-
xAarb, qro B Mupe c npornBononox<ntilM TerIeHI{eM BpeMeHH
cepAqe y no3BoHo.IHLJx 6Erro 6u pacuo.ltoxeHo crlpaBa, paKoBI{Hbr
MOJr.[rocKoB B ocHoBHorrl 6u.nn 6u sarpyueHbl BJIeBo H T. A. I''Isre-
pecHo nonblTarbcfl c ttoMolqblo rorlHblx o[bIToB HaA 6a.nascolt
gHeprI{H s 6noflorurlecxnx flpoueccax npflMo AoKagarb, qro xH3Hb
,qefi^crsurerbHo HcnoJlb3yer io4 npeoaeHH B KaqecrBe Ao[oJIHHreJ]b-
HOrO HCTOqHITKa 9HepfRlI.

KaxAas [puuuHHo-cJle,u,crBeHHaff cBt3b HMeer HeKoropoe npo-
crpaHcrBeHHoe HarrpaBJIeHIte, opr Koroporo o6osHaqHl\4 qepes i.
floarouy a xoHxpernoft npuul.Iilttotl cBfl3H 6yaer cyqecrBoBarb
opr.renTuposaHHbrfi [ceB.u,ocKaJlnp icz. Aoraxeu, qro B ToqKe npu-
cHHa H B ToqKe cne,&,crBue 3TI{ nceBAocKaJlflpbl AoJIxHbI 6urr npo-
TuBonoJroxirofi op neuralun. Aefi crg nre.nrno, cJIeAcrBI{e uaxoAtlics
B 6y.u,yuleM no orHoIIIeHHIo K npHr{I{He, a npurluHa B npoilreAllreM
rro orHorueHr.Iro K cJIeAcrB[IIo. flosrouy, nepeHocn ror{Ky 3peHl{fl H3
trpuuuuu B ctleAcrBue, Mbt MeHseM 3HaK y 61, a cneAoBaredttbHo,
rlepexoAr.rM K rrporHBonoJloxHoft opueHTauIiH nJlocKocrE, nepIIeH,[,H-
KyJrrpHoft K ocl4 npHqLIHa - cJle,u,crBue. TorAa upu QurcnpoBaH-
Hou r 6ylet MellflTbcr rnn KoopAauarsofi cucreMbl, H rlosroMy BbI-
pax(eHr{e icz usueaur 3HaK. Ecnu xe ilp}t nepexo.(e or rlputluHbt
K cneAcrBHIo MeHflTb sHax i ,  ro 3HaK c2 ocrSH€Tcn HeH3MeHHblM,
a cJreAoBareJlbHo, icz ueuenur 3HaK H B sToM cJlyqae. 3ro paccy-
xAeHue noKa3blBaeT, llTo xoA BpeMeHH tBJqeTcfl peaJlbHblrrl Quau-
.{€cKI{M IIpOUeCCOM, paBHOIIeHHHM OTHOCHTeJIbHOMy BpauIeHIiIO
-npuqr.rHbl H cJleAcrBuq c rHHefiHofi cropocrblo cz H ocblo, coBrla-
aarculefi c op?oM i. Otcroaa craHoBl'Ircr oqeBHAHbIM, r{ro Artt lr3y-
qeHilg Bo3Mo)xHbrx H3MeHeHufi npuultttHblx cB.fi3efi u xoAa BpeMeHH
cJleAyer craBI{Tb onb{Tbl HaA B3al{MoAeticrsxeM Bpaqa}olrruxcq re,l.

Paccnaorpuu npocrefiuufi c.uyvaIi, rorAa oAHa H3 sgaal,IoAeficr-
Byrourux rorleK flBJlsercr uAeaJIbHblM BofltIKoM. flo,u HAea,rbHblM
BoJrrrKoM 6yaeu [oHHMarb reJio, Bcs Macca Koroporo pacnoJlox(eHa
Ha HeKoropoM oAHoM H Heu3MeHHoM paccroeHHn or ocH. Aeftcreue
groro BoflrrKa Ha Apyroe TeJIo ocyqecTBJlfeTc.fl qepe3 MarepHaJlb-
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Hyto ocb BpaueHnfl r{ Marepr.{aJrbHbre cBq3n c aroft ocbro, MaccaMh
Koropbrx Mo)KHo npeHe6perart. Tor4a 4eficrnue r{AeaJlbHoro BoJrqKa
6yaer paBHocHJrbHo .qeficreuro Marepna.nlnofi ToqKH, lruerculeft
Maccy BoJIqKa H ero BpaqeHlre. .[,onycruu, rrro roqKa, c roropoft
ssaaMoAeficrByer BoJrqoK, HaxoAnrcfl B HanpaBfleHHH ero ocn. 06o-
sHaqHM qepe3 I opt ocn BpaueHnff BoJrr{Ka. Dyaerr,r cr{Hrarb i o6uu-
HbtM BeKropoM H ycnoBHMcfl He3aBr4cHMo or runa xoopAauarHofi
cncreMEr orKJraAhlBarb ero n apyroft ToqKe, HanpuMep B Ty cro-
poHy, oTKyAa BpaIqeHHe BoJrqKa Kalr(eTcs npoHcxoAfulHM rro qaco-
aofi crpenxe. Ha6.nrolaeMoe Bparqenne BoJrqKa Mox(Ho oflHcarb
nceBAoBeKropoM iu, rhe u-nnneituafl cKopocrb BpaureHns. flo-
cKoJIbKy i an.naerca o6uqsuu BeKTopoM, BeJrHqHHa a Ao.nxsa 6rtm
ncetsAocKaJrflpoM. llpn uaureu nu6ope HanpaBJreHnn j u flBJIflercfl
rrceBAocKaJrflpoM, noJroxtrreJrbHbrM s resofi cl,tcreMe KoopAHHar.
C roqrn 3peHns BorrrKa Apyrafl TorrKa Bpal[aercs B nportlBono-
JroxHoM HanpaBJIeHr4u, car xe oH qBrflercrr Heno,u,BHxHurrr. Taru*t
o6pasorra, npurr[He H cJreAcrBxro Moryr 6orrn conocraBJlenbl nceBAo-
BeKropbr *fa, noxoxlre Ha opHeHTHpoBaHHble rrceBAocKaJlgpbl xoAa
BpeMeHr-r -r icz. PagilHvue Mex{Ay arHMH Beflr.rrraHaMu 3aKJlloqaercfl
B TOM, IITO BeJIHrlHHa OpfieHTHpOBaHHorO nceBAOCKa,'Ispa xOAa Bpe-
MeHH ocraercg Her{3Mensofi rro Jrro6oMy Ha[paBJIeHI{Io, B To BpeMt
KaK BerLlr{HHa nCeBAOBeKTOpa MeHqercfl t(?K npoeKqHfl BeKTOpa.
OAnaxo pa3rurrue sro cranoBnTcff HecyulecrBeHHrilM npn coBnaAe-
HHH oproB i u j. Ann [oJrHorbr cxoAcrBa MexAy ju u icz MbI AoJI-
)KHbr conocraBJrrrb nce-BAoBeKTop iu se c rofi rouroft, BpaurcHue
xoropoft xapaKTepnsyefcn arHM nceB,{,oBeKropoM, a c Apyroft, H3
xoropdfi na6.npAaercfl sro BpaqeHLIe. Oqest BosMoxHo, tITo npll
co6nrcAesHn yKa3aHHbrx ycJroBnfi sMecro o6uquoro xoAa BpeMeHLI
tic2 trpkr BpaqeHr{r{ 6yaer ua6npAarrcs xoA BpeMeHL t(ic|+iu).

VroqHuu renepb noHsrne rIpHqHHHbIx csqgeft B MexaHHKe. flpun-
qnn ,[,a.nau6epa nosno,rqer npHqHHbI H Bce Bo3MoxHbIe cJleAcrBtts
cBoAHrb K cu"'raM. O4uaro oqeHb rpyAHo ycrauoBurb o6lqee npa-
BHJIO, rro KOTOpOMy MOX(HO CHrbI npHr{HHb[, HJIH aKTHBHbIe cnJIbI, OT-
JHr{arb or cHJr cneAcrBllf l. 3ra npo6.neMa AoJIXHa H3yqarbcn Quell-
gecKHM sKcnepIIMeHToM, xoropuft cJleAyer Har{arb c npoctefiurux
rnlteuufi, rAe [pHqHHy MoxHo 6eccnopno oTJIHtIHTb or cJIeAcrBHs.
Taxnu qacrHblM cflyr{aeM MexaHHKH tBJlflercfl ABH)KeHne Ha cBt-
ssx. AeftcrBnTeJrbHo, [accHBHbIe cHJIH peaKqltf i cegseft AoJIxHbI
paccMaTpHBaTbcfl KaK cJIeLcrBHg aKTHBHbIX CHJL- 

flycm Ha roqKy (1) aeftcrayer HeKoropafl cvila F. E.narolaps
3ToMy roqKa (l) r 'roxet crarb npuvuuofi, BbIsblBalouleft ca.ny c,reA-
crBr{s B rorrKe (2). 3ry cLJIy cJIeAcrBHfl Mox(Ho Ha3Barb AeficreHeil ' t
(D6 nepBofi roqKH Ha Bropyrc:

n  d p t  d p ,
Qro- f  - - -# : -A t  . (2)

A.ns
6epa:

nepaofi >Ke roqKu oHa flBJlflercr norepflgHofi cn.noli fia.rrartr-



+:F-+ .
MoxHo cqararb, rrro sa Bpey1. dt ro\xa (l) repaer H*ny[bc d.pz,
xoropufi nepelaercs.ToqKe (2). llocxoJrbKy Mex,[,y roqKaMr.r (ti
" \Z) BcefAa ecrr 6l+0, To Mex,qy HHMr.r AoJrlKHo cyurecrBoBarb
u 6pz+O, [pnrreM

+:+-(Do. (s)
O6osgaquM qepes r opr 4ef icrnna: (pg:t l (Dol.  Tor1a opHeHrH-

poaaHnufi [ceBAocKa.[rp xoAa BpeMeHr] icz 6ytdr yKa3brBarb Ha-
IIpaBJreHHe x 6y4yrqeuy, ecJrH oH coBnaAaer c HanpaBJreHneM
opra l. 3ro osHaqaer, qro Ans coxpaneHnr o6uqsoro tuera ape-
MeHr{ Mbr AotxHbr noflb3oBarbcq cHcreMofi xooplnHar, n xoropofi c2
I'rMeer noJroxureJrbHoe 3Haq-exne. flpeo6pa3yeM Tenepb Bbrp axeHHe
(3) c nououlsro Qoprray.rru (l):

o.-r" l+1.

ar'rfi- TorAa AonoJrH'reJrbHbre c'rrbr B.Qopuy.rre (s) 6yayr yBerHrr'-Barb cyu{ecrByrourHe B cacreMe aefiirsne'Oo ,r ileai<uhro'Rr- ffr_lpHMep' ecJrH Tfl)r(erHfi sor.roK Ha Heno,u,suxHor? bnope Bparqaercflnpor'B '{acosofi crpeJrKHJ cMorpfl no c,Jre rsxecru, ro nexrop I6yaer HanpaBJreH no aeficrssro' i. toraa np' c2, noJrox{r.rreJrbHoMs ,eeoft cucreMe KoopAHHar, AeficrsHe n pear<rtus 6yayr yBeflH-qeHbr' B pesyn*are cicreua anfi4er I{3 paBHOBec'fl, v! HoBoe paB-HoBecHe ycraHoBHTcfl TofAa, KorAa aolvor, o6.nerqesHnft aono.rrur.r_Te'nunofi Deaxuaeri, 6yaer oKa3brBarb [pexHee ,qeficrnne Ha onopy.
ll_oeryr''rv' a;or a6$eir 

- 
n.rii" ooi"iy*"ro B3BeruHB aHHeM BorrrKaHa Becax. on uoxet nporBr,ITb ce6s'ronrxo B A.n.JrHa.e"urnoft Ae-$opuaunu.

B uexanuxe Hrrcroua, KaK Mbr 3HaeM, npu 0x;e0 npnnuuaercr0f :0. B arounofi xe MexaH"*",- "uoooil;, 
-6;:b";p" 

0l+0.Tannu o6pasou, MexaHHKa HrnroHa coorBercrByer Mnpy c 6ecro-HeqHbIM XOIIOM BpeMeHI{: C2: oo, a aTOMHag MeXaHItKa _ MUpy,B KoropoM cz:O, T. e. orcyrcrByer xoA BpeMesn. fIpH 6ecxoHeq-IIoM d2 AonoJrHHreJrbHbre cuJrbr no_Qopuy.,iau (S) ncvesuror, xax3ro H ,4..rrxHo 6sr* e MexaHHKe Hircrona. M<i#no a*ururu, uroMexaHHKa Htrcronrrr{HHbrMH.""r"""'."f ffixT#:0il.:"n'J""";;x;.If"'##%ilJ;
npere.nuuri cnyuarl )l^pa c 6ecroHe.rHo cna^6ilrrn, np"o""""""
cBfi3fiMu. @oprray.nn 

.(b)- nonyveHbr HeKoTopbrM yroqHeHueM npHH_rllrnoB HbroroHoBcxofi uexaHnxu. oHU gerirorcfi npu6.nnxeuHbrMu
fi He AoflycKaror npeAerbHriltt nepexo,q cz:0. Bce xe oHH [oKa3br-
8aIOT, qTo B SroM cnyqae AonoJrHr{TeJIbHhre cuJrH, He npeAycMoTpeH_
u.{e MexaHsxoft Hrrcrona, 6y.ryr Hfparb ocHoB*yro ponoi llp"irH-
Hocrb 6yaer Ka3arbcr Hapyruennofi,'w zBrey'q np,poAbt rpHAercq
o6txcuHrr crarHcrnqecKr{.

flonyueuu*le BbrBoAbr noKa3[rBalor, lrro MexaHHKy, orBerra,oqy,o
npHHqHIIaM npHrII'IHHocrH ecrecrBogHaHHr, Mox(Ho p.asnnearl [yreM
YTOIIHCHI-Ifl MCXAHHKH HrrcrOgA. HO ArO YTOqHEHI{C AOJI)KHO E O6.
JIACTVT MAKPOCKONHqCCKHX fiSNCHHI? KJIACCHqCCKOfi ITTCXAHNKH TIPHBE.
cru K [orBJIeHHro sQQexron, xapaKTepHblx AJL arougofi MexaHHKH.
B uexasare HnrcroHa noAnexai paeinruro KaK pa3 re ee cropoHH,
I:l9p?:^:91_9!tf-l"o 

prrHopHpoBarrncb conpeueHuoft reoperrrre-
cKoH eH3HKoH. I  aK,  eABa nH Bo3MolKHo cBecra npHqHHHo_cJeAcr-
BEHHbIC OTHOIIICHl{ff MCXAHI{KH K BAPI{AIIHOHHbIM TIPHHUHTIAM, HAKoropbrx ceriqac crpoHrcr aAaHHe Suiuuecxr.r, ,eopir?. grn" bOi-
:: l :tt"o' 

noqeMy fl3blK HaIIIero H3JIoxeHHfl BbIHyxAeHHo oKa3aJrcf,
oJIH3r(HM q3brKy crapNnuorl KJraccHr{ecKoft uexaguK[ u orreHb .rla-
"u*ny j: ^.^"_"^p-eMenHhrx 

cnoco6oe H3fi olKeHHq Qnsu.recrHx reop uli.
AJIfl TIOCTAHOBKH ONbITOB BA)KHO 3HATb SAPAHCC BCTHI{HHY O)KH.

AaeMbIx aQQextoa, 3aBncfiulylo or nocrofiHnofi "r. t{HcneHHoe sHa-rIeHHe cz Mo)KHO noflblTarbcfl oIIeHr]Tb, HcxoAff H3 coo6paxeHuft
pasMepHocru.  EAancrBeHHaq yHHBepcaJrbHaf l  nocrofHHaf l .  KOTODaTT
Mo)Ker HMerb cMbrcJ'I nceBAocKaJrrlpa, aro uocrotHHafl lTnagrca h.
,[elicranreJrbHo, 3ra noc?oflHHaq HMeer pa3MepHocrb MoMeHTa

(4)

C roqxoft (l), rax Mr,r 3HaeM, ,u,oJr)r(eH 6blrl ceqsaH opneHru-
ponauHnfi flceB.{ocj(anrp nporHBonoJroxHoro HanpaBJreHirq. co-
fJracHo Qopuyae (4) 3ro o3Haqaer, qro coBMecrHo c .u,eficreEer,r
nepeofi roqKH Ha B,ropyrc o6searenlHo cyurecrByer paBHoe rro Be-
.IrHrrnHe riporHBoAeficrgue Ro Bropofi roqKr.r. Taruu b6paeou, rpe_
rHfi saxoH Htnrosa cJre.(yer Hs cBoftcrs xoAa BpeMeHH.

Bupaxeune, crorrrrlee B flprMbrx cxo6xax 6opuy.nn (4), ao;r_
x<Ho [p_eAcraBJrqrb co6ofi HHBap-HaHT, He gaBncsutHri or xoAa Bpe-
MeHH. fieficrnureJlbHo, npu nro6ou xoAe BpeMeHH npoAoJrxnreJrb_
Hocrb co6rrrnft Moxer n3Meprrrbcs oAnofi u- rofi xe e,qusuUeft ape-
MCHI'. IIOETOTTIY MO|YT CqHTATbCg HEH3MEHHbIMU HE TOJIbKO ',
EO LI p.

.Eonyctrlu renepb, rrro xoA BpeMeHLt H3MeHH!,Icff lr gr{ecro icz
crarr paBnrilu icz* ju. TorAa no Sopuyne (4) uoxHo noJryqnrb npe-
o6pasonauHe cHJr:

6: ( ic2 * iu) |  {* l ,
CJeAogareJrbHo,

(D : (Do+ i+1CI ,1 ,

R--  ( ic , * l r )  l+1.

R:Ro  -  i $ l a ;  ( b )

Taruna o6paeou, B cncreMe no.nyuanrcr AononHuTeJrbHbre Ha-
nps)KeHHs, H3MeHsrOUIHeee noTeHIlHaJIbHyro gHeprHIo. Hrr,rny.nrc
x<E CHCTCMbI OCTAETCff HCI'3MEHHbIM.

Ec.[u nceeAoBeKrop ju coenagaer no HarrpaBJreHnro H 3HaKy
x-o.u,oM BpeMeHH icz, ro oH 6yAer Bo BceM noAo6eH xoAy BpeMeHH
6yler yKa3brBarb npaBn!'rbHoe pacnoJlolKeHue npHqHH H cJreAcr-
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KOJrHrrecTBa ABr.txeHur H onpeAenfleT cIIt{H SJIeMeHrapHbIX rIaCTr,I{_
Tenepr, norb3yqcb nocroflHHofi llaanra n .rrn6ofi cxa.nrpuofi no-
ctoRHttori, HaAo noJrygnrb Be.rrHr{HHy, HMerouylo pa3MepHocrb cKo-
pocrH. Jlerxo y6eAntcq, qro

c2:s+:c .  3bo rcru/c,

rAe e - 3aprA aneueurapHofi lracruubr, o - 6espasuepi*rfi MHo-
xrrre"'rb, sBrqercr eAHHcrBeHHofi xou6unaunefi gTono poAa. TorAa
no Qopnryre (5) AorroJrHureJrbHbre ctr,rbr npu a:100 u/c 6yayr
nopq,{Ka l0-! or npHJroxeHHHx cHJI. Taxue gHaqr.rreJrbHHe cr.rJrbr
MoxHo o6napyxurb B npocrbrx onbrrax, He rpe6yrculux sbrcoxofi
crerreHfi TotrHocrlr l.ts uepennft .

Aannue na6.nrcAenufi n onurot. B cucreue <<rsxenufi BoJrqoK
H OnOp a> AOnOJlHr.rTeJIbHbte cLUIbr npHrrr{HHocTLI f BJItIoTCfl B HyTpeH-
HHMH. lloerouy ux HeJrb3fl o6uapyxarb BsBerrrltBaHneM BoJrqKa Ha
Becax. AeficrsHred'rbHo, cneuuaJrbHo rrpoH38eAeHHbre BecbMa ror{-
HLre B3BerxvBaHLrs. BoJrqKoB npu 6onlrunx cKopocrrx BpaqeHrrr
ne o6uapyxuJrH HLrKaKr4x llsMeHeuufi norasaHr.rrl BecoB n reM ca-
MbrM .u,oKagaJrH orcyrcrBne BHeruHEx cun. OAsaKo 3TH cHJru AoJr-
xHbI nporBJrsrb ce6q s .{,ono.[HareJrbHbrx AeQopMarrnflx, 3aBHcgrqnx
or cKopocrn H HanpaBreuuq BpaqenHfl. !,.nr .na6oparopnbrx Borrr-
KoB MaJrbrx pa,4,HycoB npra 6o.nuuux a rleHrpo6exuue cu.iru 6ygyr
Ha Mnoro nopsAKoB npeBElurarb cr{Jry rrxecrr.I. floaror.ry HcKoMbre
.qonoJIHareJIbHbIe AeQopMaqHH eABa JrH Mox<go o6Hapyxnt Ha
Qoue ae0opr'.tauufi or qesrpo6ex(Hbrx cr{Jr.

Ve-sa 6o.nturnx paAr{ycoB ue6ecHux re,'r rreHrpo6exuue cuJrbr
B HHx 3HagHTeJIbHo MeHbIIre rtxecru. flosrorr,ry AonoJrHHTe,'IbHbIe
aeQopr,tauuu 6ucrpo Bpar{arculHxcfl nJraner AoJrxHbr 3aMernbrM
o6pasou H3MeHqrb Hx Qnrypy. Bsaur{oleftcrBne pa3Hbrx sJreMeH-
ToB Macc nJlaHerbr c pa3nnqnbrMu cKopocrrMr.r u 6yler B coorBer-
crBHH c Qopuy.noft (5) susuBarb ,rl,onoJrunreJrbHbre cH,'rbr xoAa Bpe-
MeHr{. B pesynrrare HHrerpnpoBatufl. sr}tx B3aHraoAeficreufi sec
re.na Q Ha noBepxHocrn nJraHerhr AoJrlKeH H3MeHHTbcr Ha BeJIH-
unny AQ no Qopuy.ire

. i lAQ: i  +lQl,  (7>

r4e u -  HeKoropan sQQexrHBHar cKopocrb orHocure,rbHbrx Bpaqe-
HHft asaaMo4eficreyrcrr{Hx Macc nJraHerr,r. Mu He pacrroJraraeM eule.
AocrarorlnblM 3HaHI.{eM Bonpoca, uro6u Ha caMoM AeJIe BbInoJIHnrb

9ro HHrerpnpoBaHr.re H npou3Becrn BbtqncJre"^e u.. [ I , ln nonyueHHn
xe KaqecrseHnori KaprnHbr Bocnorb3yeMcq paao6paHuurra Bbrule'
I IpHMepOM TtxeJIOfO BOflr{Ka Ha O[Ope, Cr{Hras Cz IIO"TIOX(HTeJIbHbIM
s resofi cucreMe KoopAHHar. He groro npnMepa cJreAyer, qro B cJry-

qae npffMoro BpaureHnf nJlaHeru s6nnsn eKBaropa AQ n l" 6y-
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ryr HanpaBJreHbr K ceBepHoMy noJrrocy. flo sarony coxpaHeHr.rff
r{MnyJlbca 3T?r cnJrbr AoJrxHbr ypaBHoBelunBarbcfl cI{JIaMn, Aeficr-
ByrouruMr.r na 6nngnoJrrocHne (ocenue) Maccbl nJraHerbl B npornBo-
noaoxHyro cropoHy. Iloarouy Ha noBepxHocrr4 nJIaHerbI s o6onx
noJryruapHrx nartAercr HeKoropan napalIJlerb p0, rAe cHnbl xoAa

BpeMeHlr, a 3Harrar, n [, o6paurarcrcn B HyJIb. flol aefrcrBneM ra-
r(HX cHJr n.rraHera [pr{Mer Qopr"ry KapAHoHAbI, BblrqHyrofi x nry.
KoaQ$nur.renr acHMMerpriH rl onpeAeJILIM cJleAylouluM o6pasou:

6s - Dt,
rl: ---r;- , (8)

rAe 4 - 6onruaq noflyocb, & bs n bN - paccroflHllff IIoJItocoB Ao
sKBaropHarrnofi nnocKocru.

Tulare.nrnoe H3MepeHne Surypn lonutepa, BbInoJIHeHHoe no
MHoruM cHHMKaM aBropoM u ,[,. O. MoxHa.IoM, noKa3aJlo, qro

y lOnurepa Io)KHoe nonyulapHe 6onee Bblrsuyro u xoeQQuuueHt
acHMMerpHH q nonyqnJlcf f  paBHbIM *3'  10-3*0,6'  l0-3. AHa.no-
rnqsufi pe3yJlbTar, JIHurb c tuegsuett Torlnocrblo, 6u,1 nonyl{eH PI
Arrf l  CarypHa: \ :+7.10-3-f3.10-3. 3rsuu H3MepeHI' I tMH ycra-

fiABJIIIBACTC', IITO XOA BPEMCHfi CZ ACftCTSHTETTHO NOJIOXHTEJICH
s resoft cucreMe KoopAHHar H HMeer 3HaqeHlre [opffAKa BeJlnqllHbl
n Qopuy.ne (6).

B nacroxulee BpeMs cyqecrByer ptA AaHHbIx, noKa3bIBaPIIlHx'
qro r{ y 3errann Io>KHoe noJlyluapne 6olee BblTtlHyro, qeM ceBepHoe.
3ro c.ne4yer, HarlpHMep, I{3 usuepenufi cHJItil rffxecru Ha IIoBepx'
.rrocrn 3er'r.uu. A.ni Hecurr,rMerpurlHofo ornopoAHoro' TeJIa cl'ula rq'
xecrll AoJIxHa 6urt 6o.nuue Ha rynoM, T. e. ceBepHoM' KoHIre I{
rMenbilIe Ha ocrpoM, T. €. IoxHoM, KoHue. CyIqecraonauae HMeHHo
grofo pa3nnqnfl Ag:gN gs ) 0 ilseecrHo yx(e AaBHo. Cor.nacso
U. E. 'XoHro.nonuuy lg:+30 ulan, H, cJIeAoBareJIbHo, Lgl-g-=
:3.10-5. Ha6anAeuus HaA ABHxeHHeM cryrHplKa 1958 92
(i :34o n e:0,1) noxaea.nn, qro nepsreftuoe pa,ccrosuue B ceBep-
rroM rtoJIylilapnI,t gHaI{HTeJbHO MeHbUIe nepnrefiUOrO paCCroflHHff
B IoxHoM noJIyuapHLI. OtcoAa HenocpeAcrBeHno cJle.u,yer B coor-
BercrBHI,I c I{3MepeHHffMH Ha floBepxHocrg 3elu.ltl 't, qro-cnfia rg)Ke'
cru B ceBepHoM noJIy[IapHH 6oatilIe, r{eM B Iox(HoM' CyAr no lu'
TeparypHblM AaHHbIM, AeraJII'I ABH>KeHI'Ifl 3TO|O cnyrHHKa noA-
rn-ep>riiarcr u Qopr'ny KapAI{oHAbI ,(flq 3er'Irn. Bo ns6exaHne HeAo-
pa3yMeHHff CJIeAyeT OTMeTnTb, IITO reOAe3HCrb{ H HCCJIeAOBaTeJII{

ABnxeHHfl CnyTHI.IKOB IIpHXOAflT U3 npHBeAeHHbIX AaHHbIX O Tt)Ke-

crH K rrpornBonoJlox<HoMy BbIBOAy - O 6Ollureft eslrrHyrocrH ce-

BepHOro noJlyuap11t. Cy6 3TOpO pacxogAeHlif l 3aKJllorlaeTcq B roM'
qril o6uqgO yquTbIBaIOTCs TO./IbKO qesrpo6eXHbIe cHJIbI H cHJIa

Tffxecrn. f lpn raxou paccMorpeHl'I l ' I  Bo3MoxHocrb acHMMerpHH 9A-
IIOpoAHofo reJla HcKJlloqaercfl, l l  safiAeHsoe Ag MOXeT 6urr o6t-

tCHeHo ToJIbKO l.tS6HrxOM nloruoft Marepl{n B ceBepHoM noJlyua-

pnn.  B sToM cf iyqae ypoBeHHat [oBepxHocTb Tofo )Ke 3HaqeHHq

299

(6)



AOJIX(Ha OrcTyflr,rTb AaJrb[Ie, H noryrrHTcr yAJTHHeHHe noJryuaplrfi
npn 6onrrueM 3Haqenr.rn Trxecra. OAsaro gHaK acHMMerpnr.r, no-
.nyveHHuft HenocpeAcrBeHHo .q.lts lOnnrepa H CarypHa, foBopur He
B noJrb3y aroft uurepnperarlnr.r.

Becrua BaxHo AoKagarb renepb HenocpeAcrBeHHbrMH onbrraMrd
cylrecrBoBaHne cHJr, Bbr3brBaroulux acnMMerpuro 3enrnu. flpocreri-
ruufi onur BbrreKaer ua Qopuy.n (5) u onpeAerreHun 4eficrnufl (2)-
Vs srux Qopuyn cJreAyer, qro ttplr cso6oArrolr naAeHr-ru rena (Do:g
H acuMMerpnrrHble cHJrbI AoJIxHbI Hcrre3arr. Orcto,{,a AoJIxHo [or'Iy-
quTbcr orKJIoHeHHe cso6oAHoro naAeHL{t reJla or orBeca B uJIo-
cKocru Mepr.rAHaHa. B yrvrepeHnbrx rrrnporax o6or.rx nonyurapHfi 4o-
rIoJIHHreJIbHbIe cHJIbI, ,aeftcreyrcu1ue Ha orBec, HanpaBJreHbr K ce-
Bepy. flosrouy npn orcyrcrBrrH 3rr.rx cHJr AoJIxHo noflyqHrbcfi
orKJroHeHHe naAaroqefo reJra K rory. Eqe nepsble onblTtil, rrpou3-
BeAeHHEile fyxorrt B qHBape 1680 r. no HHuunarnse HrloroHa AJrf
npoBepKH orKJroneHrirr flaAaroqr{x reJr K BocroKy, npune;ru lyxa
x y6exaeuHro, r{To naAanuee reJlo oTKnoHrercrr He roJrbKo K Bo-
croKy, Ho u K rcry. 3rn onbrrr'r HeoAHoKparHo noBroprJrucb H no-
qrLI BcerAa npHBoAnJrH K ToMy xe pesyJrbrary. Jly'rruue onpeAene-
nns 6u;ru noJryqeHbr lrHxeHepoM Pefixoru eo @peri6ypre (A:48o)-
B srnx onblrax Bbrcora naAeHHq l:158 u. CueuIeHHe K nry no-
nyrlnrocb paBHbIM Lls:1,4 uu. Cueglegge xe K BocroKy noryrrg-
rocr A16:28,4 uu, qro xopouo couracyercr c reopueft. O6osHa'rar
uepes AQN ropnsourarbHyro cJrarapuyrc acHMMerpr{qecKHx cr.rJr
yMepeHHbrx ruHpoT, HMeeM

a/s: - o3* ,,

B ToqKy oltopH KopoMbtcna, vro6u noryl{HTb orK,'IoHeHHe BecoB.
OsesH,4Bo, AJrr groro neo6xoAul,ro ocyulecrBurb B3aHuoreficrnue
MexAy poropoM n roqxofi onopbr Ha crofixe BecoB.

Taxoe esauMoAeficrBne nor 'ryqr.rrcq npu an6paqnnx poropa
B rro,u,tuanHr.rKax, MeHflrorrtnx AaBJreHHe Ha olope. B onnrax c BBe-
AeHHeM cropoHuux sogAefrcrsHfi  sa cucreMy rn6paunn qpe3Bbl-
qafiHo BbIroAHbr reM, qro cpeAHee or srr4x ao:AeficrsHfi nc npeueHu
paBHo HyJIro pr oHH c KraccuqecKofi roqxu 3peuufl He Mofyr BHecrH
B cHcreMy csn, AeftcrBYroqnx B nocrofHHoM HanpaBJreHr.IH. c Ha-
urefi xe ror{Kn 3peHHfi B cucreMe AoJIX(HLI Bo3HHKHyrb AonoJIHH-
TeJrbHbre nocrorrHHo AefrcrsynqHe cHJIbr, 3aBncflulne or cKopocrn
BpauIeHHq rrdpocKona. llo Qopr'ry"rrau (5) creAyer olKnAarb, r{ro
BerHr{HHa srgx cHJr 6yaer nponoplrHoHaJlbHa aMIJIHTyAe cHn eu6-
paunfi. flpn au6parrur.r poropa H3-3a oceBoro ;lrosra e noAuranHn-
xax AeficrsureJrbno yAaJrocb na6nroAam o6nerqesue rupocKona Ha
Becax [pr{ BpaueHulr ero npornB qacoeofi crpeJIKH, ecJILI cMorperb
no cHJre rrx(ecrn. flpu npauteHHr,r x<e no qacosoft crpeJlKe HHKa-
xoro eQQeKTa Ha Becax ne Ha6lrcgaJlocb. Oxaeafloct, uto o6,ter-
qeHHe rHpocKona nodlyqaercfl BorrpeKH oxHAaHLltM Ha coBeplxeHHo
onpeAeJreHHyro Beruql{Hy, HaqHHag c uexoropofi cunr,I nn6p al\vrr4-
3ror pesyJrbrar noATBepxAaer BbIcKa3aHHoe paHbue npeArlo!'Iox(e-
HHC O TOM, I{TO H3MEHCHHC XOAA BPCMEHI,I MOXCT BbI3b[BATbCff
ToJrbKo cHJIaMu, Ha[paBJreHHe Aefittenfl Koropblx i cosnaAaer c Ha-
npaBJreHHeM Bpar.rleHun j. EeftcrBr{TeJlbHo, npn EIi6paut4rx porop
co3Aaer AaBJIeHHe BHH3 Ha crofixe BecoB, crofixa )Ke BecoB - npo-
rHeoAeftcrsne Ha porop BBepx. Ho raxoe pacnoJloxeHl'Ie cHJI 6y,uet
coBnaAarb c BeKropoM j  ronsxo npu BpaueHHH poropa nporHB qa-

coaofi crpeJrKn, ecJIH cMorperb cBepxy. To o6croqreJlbcrBo, qro

,ru6o eQ$err o6.nerqeHuq Ha6nrcAaerct BnorHe onpe/IeneHuofi se-
JILtqHHbr, .ns6o og coBceM ge ga6arcAaeTcq, cooTBeTcTByer a,'IbTep-
HarHBe: xoA BpeMeHu cncreMbl rlrpocKon-onopa Moxer 6um paa-
HbtrM, KaK o6uuHo, icznnn 6urn paeHHM H3-3a nn6pauuf i  ( icz* iu).
C aruu xoAoM BpeMeHH yxe 6yayr cBfl3aHbl Bce npHqHHHbIe orHo-
IIIeHnfl. floeror'ty Becbl H H3Meptlor o6lerqeHne poropa no Qopt'ty-
.rrau (5),  rAe (Do:Q-necy poropa. Tarc xax xoA BpeMeHH noJly-
qaercfl paBHblM (icz+iu) He3aBI'IcItMO OT Ha[paBJIeHHfi Aeficranq
cun i, To rroMlrMo H3MeHeHLIt BeJIHTII{HII CHJI AoJIxHo ga6;loAarlcg

H H3MeHeHHe HanpaBneuufi ,  r .  e.  a6eppaql ' tH cI IJI .  Sror eQQeKr Mo-
xer 6uru o6Hapyx(eH B onb{Tax c MaqrHHKoM.

flpe4cranuu rnpocxofl c ropn3osrananofi ocblo, no4neuteunoft,
KaK re, ' ro MarrHuKa, Ha rosxof i  nurn. f lpu nl6paqnnx poropa
B rro,q,IuHnHHKax AefictsnrellHo Ha6flIoAarocb orKJIoHeHHe SToro
MaqrH[Ka B cropoHy, oTKyAa BpaIrIeHHe npoHcxoAHJIo nporHB qa-

cosolt crpeJIKH, T. e. B HanpaB,'IeHHH _�i. Onncasnlte onbITbI
rpyAuo BocnpoHSBoAHTb H3-3a npaKruqecKoft cnoxHocra pefyJIH-
pb-nxn nu6pauufi. B onslre )Ke c MaflrHHKoM Hcror{HHK nu_6pauufi
JIerKo nepeHecru B ToqKy noABeca. OcraHosl.iMcs no,apo6uee Ha
onHcaHI{I{ TaKoro onblra.

(e)
orKy la  AQN/Q:2 ,8 .10-5  npn e :48o.  3 ro  ssaqeHne AocraroqHo
corJlacyercff c npuBe,u,eggofi Bbrue eeflrlquHofi acHMMerpHrr rfl.-
X(ecrH.

Onuru no u3MepeHHIo orKJIoHeHHr nalarculux reJI or orBeca
vpesnnuarlHo cJroxHbr H TpyAoeMxu. Onu He Laror npaxrnuecxoft
Bo3MoxHocru gafirn pacnpeAeJreune cr.rJr xola BpeMeHH no noBepx-
Hocru 3eurn. OAHaxo raKr{e onpeAeJreHrs. craJrt Bo3Mox(HbiMn
6aaro4apr oco6ouy Mero,qy sn6paqsfi, safiAennouy B onbrrax c rH-
pocKonaMH.

flpe4crannu, qro rnpocKon B onpaBe c BepruKarrHofi octro
B3Belllr.rBaercfl Ha pHr{a)KHbrx Becax. Cornacso Qopvy,re (5) Ao-
IroJrHHTeJrbHbre cnJrbr AR, ,qeficrByrouue Ha porop, Ao.rxHu 6urr
HanpaBJreHbr B cropoHy, orKyAa BpauleHHe Ka>Kercfl l lpoucxoAFlrlHt{
npornB qacosor? crpeJrKx. Tar xar grn cHr'Ibr Bbr3BaHbr xaxAoft ro.I-
xofi poropa, ro Hx panno4eficrByrourafl 6yaer nplraoxeHa K qeHrpy
Trxecrr.r poropa. Aono.nnnreJrbHbre cn.nr,r A(D, 4ertcraynulne Ha He-
Bpaularculylocr qacTb clrcTeMbr, npr.rJrox<eHbr K orrpaBe BHyrpa rH-
pocKorra. AeftcrsnreJrbHo, onbrr rroKa3aJr, qro "'rro6oe BpaueHne po-
Topa He Hapyuaer paBHoBecnq BecoB. BoasHraer Bonpoc, HeJ'rb3f i
JIH nepeHecrn ToqKy npnJroxeHun cvrn A@ Hs reJ'ra rupocKona
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fupocxon aBlraqnoHHofi anrouarr{K' co cJreAyroul,Ma xapaKTe-
pI,rcrHKaMH: ,4naMerp poropa D:42 MM, Bec poropa e:2b0-r npu
Bece onpaBbr a:150 r-6u.n rroABerueH npH ropn3oHraJrbHoM no-
Jrox(eHHH oCH Ha CraJlssofi npoBoJroKe ArdaMerpoM 0,15 uu u AJrr|-
Horl 330 cM K nJracrlH{9 npoqHo yKpefld'reHnorb an6paropa (a.nex-
TpoMarHHrHono pe.ne). MeHqq rracrory roKa, nHTar,onlero peJre, Mo-
xcso 6urno co3Aarb arc6ue BeprEKaJIbHbre Apo)KaHHfl noABeca.
Oxasaloct, qro orKJIoHeHHfi groro MaflTHHKa or orBeca noryrla-
Iorcfl roJIbKo B cJlyqae napaMeTpEqecKoro pe3oHaHca, KorAa HHrb
MaflJTHHKa npeBparqaJracb B xo.ne6arcqyrccff crpyHy He3aBHcr{MO or
qr{cJra y3JroB. flpu no.rlnpvsa:rqxr erux xo,re6anufr i noMourbro rrreJrr.r
BbrrcHlrJlocb, qro asQexr .[oryqaercrr roJrbKo B ToM Cryqae, KofAa
cyqecrByer AocraroqHo 6o.nlruaq npoeKIIHr no HanpaBJreHHro ocn
rnpocKona. fieftcreareJrbHo, npu ITep[eHAHKy.nnpuorrr pacno,'roxe-
HHH nJrOCKOCri.r xo.re6aHrfi K ocn r[pocKona eQSexr HeHsMeHHO
OTCYTCTBOBAJI. C NOBOPOTOM SrOII NJIOCKOCTH, HAIIHHAfl C HEKO-
TOpOTO yrJla, cKaqKoM BHe3anHO noflBJrflJrocb coBepueHHo Onpe_
Ae'/IeHHoe oTK.IIoHeHHe' 3aBHceBuIee or cKopocrl'{ BpauIeHHq rHpo-
cKona.
. . 3ra KaprnHa noBeAeH[q MaffTnr.rKa BnoJIHe coorBercrByer
c(popMyJrr.poBaHHoMy Bbrrrre ycJroBr{ro rpeBpauleHuir ju B Ber(rop
xoAa BpeMeuu. HsrepecHo, rrro B sroM onbrre, KorAa npr.rvuuoh
nu6paunfi craJra. HeBparqarou{aflcs rracrb cflcreMu, aQdexr repeMe-
HHJr 3HaK: orKJroHeHHe or orBeca cra,ro Ha6lro4atrcfl B cropoHy,
orxyAa BparrleHHe npoucxoAr.rJro ro qacosort crpeJrKe. B Aasnou
onbrre c rrpuqnHor?, r. e. c acrorrnurou au6paqnft, crffsaH BeKTop
orHocnreJlbHofo BpauIeHHfl +i. l lpn ycranoBJreHun raKoro xoAa
BpeMeHH B HanpaBJreHHH *j lonxHu ,qeficraoBarb Bce AonoJrHH-
TeJrbnbre cnJrr,tr, MeHsrorque [pHcHHy. B pesynrrare Bec rupocKona,
KaK nplrr{HHa 4an.tteHHft, H3MeHI.rrcq B gToM x<e HarlpaBneHHLI
* i, r. e. B cropoHy, orKyAa c rorrKu gpeHHr HenoABr,rxHoro Ha-
6.npAare.ns BpaureHHe rnpocKona nponcxoAnT rro ,{acogoft
crpeJrKe.

HraK, ecd'Iu r.rcroqnnx nu6par{Hl cBq3aH c poropou, cAgnr Ma-
ffTHHKa AoJIIKeH Ha6"nro4arlcq B cropoHy BparrieHur npornB qaco-
nofi crpe.nxH, a npu Hcror{HHKe ea6paunu B roqKe noABeca -B cTo-
poHy tro qacoeoft crpeJrKe. Sror peeyJrbrar fiBrrercq unrepecHofi
nJlJrrocrpalluefi eoeMoxHocrr{ orJrnrrr.rrb npHqHHy or cJreAcrBuq Me-
xalrHqecKaM onbrToM, r{ro xapaKTepHo AJIf l  cyuecTBa npnunHnofi
MexaHHKr..r. l lpnne4er',r rettepb qHcJreHHbre pe3yJrbr.arbr oIIucaHHoio
onbITa:

. _ l
J f . loBan cKopocrb ,  oo /c  

I

Ta6.unqa BnoJrHe noATBep)K,(aer, qro AonoJrHr,rrer'rbHbre cHJIb[
nponoprluoHaJrbHbr cKopocrr.r Bpau1eHrlr. flpnne4ennoe K cKopocrn
u:40 na/c oruouteHue rr3MeHeHr.rr Beca poropa AQ x noJrHoMy Becy
Q*o noay'{Hrocb paBHhIM 3,6'10-5. f i rn no.uyueHr.rq orHoueHrlr
AQ/Q Heo6xoAl,rrrro sro 3HarreHHe Hc[paBurb 3a Bec onpaBbl yMHo-
xeHHeM sa (Q+a)lQ. CnequanrHbrMH onblraMl{,  npn Koropblx Ha-
poqLITo yBed[rrHBaJcq Bec HeBpaqarouleficq qacrra reJra MaflTHHKa,
6u.no noxa3aHo, tITo raKoe Irc[paBJIeHne AeficteuTerbHo ueo6xo-
AHMo.  B  peeya l ra re  r rpH u :40  u lc  HMeeM AQ/Q:5 ,7 .10-5 .
OrcpAa no Qopuy;re (5) noryllaeM 3HaqeHlte cz:700 rrtr/c. [Io-
oroMy BosMoxHo, r l ro B Qopuyne (6) a:2 u cz:2ezlh. Cnlu,
Aeficrnyroulue Ha fnpocKott, oKa3aJrucb roro xe nopqAKa, qro I{
AononHHTeJIbHbIe cHJrH, Bo3HHKarouIHe or BpauleHuq 3eunn. 3eu.nt
H rHpocKon cToJrb peSKo oTfiHrranTcrr pa3MepaMH H yfJIoBbIMIr cKo-
pocrsMu epalqeHuft, rITo paBeHcrBo BbI3BaHHbIx IIMH e$Qexroe rn-
JIfeTCfl npeKpacHi,lM AOKa3aTeJIbCTBOM nponopIIHoHaJIbHOCTH AO-
noJIHHTeJrbHbrx cHJI nllseftsur,t cKopocrqM BpauLeHHfl.

B onrrre c rupocKonoM, noABeIIIeHHbIM Ha HLrrH, oKa3aJlocb, rtro,
KOrAa OCb fHpOCKOna paCnoJrOXeHa IIO MepHArraHy, y uero o6napy-
x(LlBaercr eule HeKoropoe AonoJrHHreJIbHoe cMeureHlre. Oueang,no,
9TO CMCIIICHHC CBfl3AHO C ACHMMCTPHI{HbIMH CHJIAMH BPAI{EHH'I

3eulu. Hanpuuep, ilpH Tpexcrax o6oporax poropa B ceKyHAy I{
npn noJrox(eHun BeKropa BpauIeHHq rupocKona * i  K ceBepy nony-
qa,'rocb orKroHeHue 0, 18 ttru (.unuHa MarrHI{Ka 330 err.t), npil [po-
TI.IBOIOJIOX(HOM X(e paCnOJIO)KeHIIH OCH BpauleHLIf cMe[IeHI]e

cocraBJrrJro roJrbKo 0,05 uu. Ouenu4Ho, qro r lpn nu6paqurx BosHH-
Kaer elrle aQQexr cMeIIleHHfl K ceBepy ropflAKa 0,06 ur,,r. 3rot aQ-

Qerr ue 3aBHcHr or cKopocru Bpaluenuff rnpocKona u na6nto\a-
ercq npH en6paunu ,rrc6oro HeBpaqarcuerocg reJla, noABeIIIeHHoro
HA HHTH.

VcroBr.rr, seo6xo,[ulvtne A,'Iff [oryqexHfl eQSexra cMeureHllf Ma-
f frHHKa H3-3a BpaqeHnq 3eMnH, Bo BceM noAo6ttu onncaHHblu
Bbrrre ycfloBuqM cMeIqeHHs rupocKona. flpu sH6pauHlt roqKl{ rIoA-
reca eSSeKr orKJIoHeHHq K ceBepy nolyrlaercn roJIbKo npu rlapa-
MerputrecKoM pe3oHaHce, KofAa ocyurecrBJlqercq AocraroqHo 6o;tl-
uaq flpoeKrrut Hanpqxeuafi B nJlocKocrn MepHAHaHa. OrasaJlocb,
qTo MaflTHHK MOXHO B IIJIOCKOCTH MepLIAHaHa pacKaqaTb H,'IU OCTa-
HOBHTI,  OCyUeCTBJ' I t f l  nepexoA or  Hepe3oHagcnof t  qacToTbl  K pe3o-

HAHCY NPH NPOXO)KAEHI.IS MASTHHKA OKOJIO NOJIOX(CHHfl PABHOBCCH'.
Sruu nyreM yAaBaJlocb 3Haqure, ' IbHo pacKaqarb MagrHHK K ycra-

HoBHTb, r{To nrocKocrb, B xoropoli f iod'Iyqaerct pacKaql'IBaHIle, Aefi-
crBHTeJrbHo 6nusra K nJlocKocrn MepHAHaHa. B fly, 'rrooe 3rH

orrblrbt 6unpl nunoJIHeHbI c MaflTHHKaMH pa3JlHqnoli Alanbl - or

noJlyropa Ao oALlHHaAIIart{ MerpoB. OruocnrenbHoe cMel.qeHl{e oKa-

3aJrocb He3aBHctu{} IM or  AJIHHII  Maf l rHHKa H paBHbrM 1,9 '  l0-5.

Taxuu o6pasou,  cMeu{eHne MaqrHHKa BbI3HBaercR olpeAeJleHnof i
cuJtofi, He 3aBHcqlqett or ero KoHcrpyKulln. ?ra cuna 3HaqHTe"lbHo
MeHtercr c reorpaQuqecxofi rudforofi .  Tax, B r '  Kuponcxe

,rIHHeftHaq cKopocrb
BpaqeHHr ,  M/c

iluseilnoe orKJoHetsHe
oT oTaeca, MM

200
300
400

26
40
53

0 , 0 8
0 , l 2
0 , l 6

302



OTI{OCHTCJIbHOC CMEUICHHC MAflTHHKA NONYIIHNOCb PABHbIM TOJIbKO
0,9 .  l0-5.

He noAnexnr coMHeHHro, qro H3MepqeMbre no cMeuleuglo MaflT-
Hr.iKa cHJrbr flBJlffIorcr ropH3oHranbHbrMr.r npoeKqHqMH acnMMeTpH-
qecKHX cl..r.n, AeftcrByroulux Ha noBepxHocru 3eu.nu. Beprnxa.usnue
x(e rIpoeKrIHH acraMMeTpr.rqecKHx CHJI MOX(HO nbrTaTbcr [oryqHTb
npu on6par{Ha cHcreMbr c BepruKanrsofi creneHbro cso6oAur. Taroft
cncreuofi 6yayr pbrqa)KHbre Becbr npn BeprnKaJrbnux nn6paqnnx
onopbl KopoMbrcJla. Heo6xoauMo ronbKo ocyqecrBnTb pa3Jrr.rrrHyro
€reneHb ynpyrocrn B no,u,Becax ypaBHoBer[HBarorrIHX rpy3oB. B no-
cTaBreHHbrx onbrTax oAHH fpy3 no,(BeruHBaJrcr xecTKo Ha npoBo-
.IIoKe, apyroft - Ha aJracruqHofi p$r.rHe HJrH npyx(Hne. llpn eir6pa-
I{Hsx o[ophr KoHerI KopoMbrcJra c xecrKo noABeIIreHHbrM rpy3oM
ocraBaJrcfi npaKrHr{ecKH HenoABHx(HbrM. lloerouy Apyrofi ero KoHeu
c anacrr,rrrnblM noABecoM rone6ancg c aMrrJrnTy4ofi, n ABa pa3a
6onouefi aMrInHTyAbI ero cepeAI{HEr. Oxasanocl, rrro, HarrHgat
c HeKoropolo ycKopeHrir ea6paqufi, Becbr cKaqKoM orK.JroHrrrorcfl
Ha o[peAeJreHHyris BernrrHHy B cropoHy yrrxeJreHr,rfl fpy3a, Haxo-
AflIqerocr Ha gflacrnrrHoM noABece. 3ra AorroJrHnreJrbHafi crrJla, cMe-
ulatouafl noKa3aHHfl BecoB, oKa3aJracb HesaBr.rcflrrleft or rgna BecoB
u nponopquoHalrnofi Becy rpy3a.

I,lsuepeuHue clrJrbr cyulecrBeHHo 3aBHcsr or tuuporbr. Cono-
craBreHue arr.rx cHJr c fopH3oHTaJrbHbrMH KoMnoHeHTauu AQw, no-
ryqeHHbrMr,r Ha MarrHHKax B lly,rxone u I(uponcre, AoKa3blBaer,
IITO OHH TBJTfiOTCq .BepTHKatbHbIMH KOMIIOHeHTaMI{ acHMMeTpHqe_
cKHX cHr'I A,Qz. AeFtcrBHTe,lbHo, nocKoJlbKy acHMMerpHr{HbIe czflbr
4eficreym tto ocu 3euJlle, orHorrreHne LQ"lLQn Ao;rxiso 6urt pae-
t tuu tg g.  BuuncneHHbre raKHM o6pasou 3HarreHnt  lu t rporbr  oKa-
saJrucb 4nn llynxosa MeHb[re sa 

-16' 
H AItn KHposcxa 6o.nuue

v a  2 7 ' .
llepefiaeu renepb K lrnrepnperarlnri Ha6,rroAasuuxcq qsaeHr.ifi.

BsaHil{oAeftcrBue uacc 3eunH, BpaqarcIrlHxcff c pa3HbtMr.r .ruluerl-
HbrMLr CKOpOCTSMH, npHBOAriT K B03HtTKHOBeHHT,O Ha noBepxHocTr.r
3eu.nn AonoJrHrrreJrbHbrx cu,rr, BbrpaxeHHbrx Qopnay"rrofi (7). Oror
pe3yJlbrar paBilocH,'IeH roMy, t{To c xaxAoft ro.ixofi floBepxHocri.r

3eunu cBfl3aH BeKrop xoAa BpeMeau j i ,  HanpaBJreHHHfi  s yMepeH-
Hbrx rxnporax K ceBepHoMy froJrrocy. flpn nn6paqusx cHr'ia, Aeftcr-

ByrorJrafl B HanpaBJr eutau ji, Moxier eos6yAnm B cncreMe xoA Bpe-

MeHH * ji, Bbr3brBaroLlttri Aono"rHi{TeJrbHbre CHJIbI. TaK, n onbITe
c MaflTHHKoM frpu napaMerpuqecKoM pe3oHaHce unrn 6yAer cyue-
cTBOBaTb B Ha[IeM nOJIyUapHH npHflox(eHHaq K TeJry MatTHHKa

IlpoeKrrar cunu el l6paqr.rn B HanpaBfleHnu j i ,  r .  e.  K ceBepy no
ocu Bpau{enns 3eu.nH. HaqHHaq c HeKoropof i  cunu eN6paquu, eo
gceft cncreMe ycraHoBHrcs xoA BpeMeHH c BeKToporrr *jZ e re.ile
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MaqrHr'{Ka r{ BeKropottt -iu B TOqKe no.4Beca. orcrcAa noflBflrcs
CH.IIbI,  ONPCICTqCMbIE BbIPAXEHHCM (7) [ I  OTKJIOHflIOIqfiC MAqTHHK
K ceBepy, c nporuBoAeficrBneM K rory B roqKe noABeca. B onure
c BecaMH eu6paqut BbI3HBaror Ha o[ope BecoB cHJIt{, Ha[paBJIeH-

Hbre BBepx, r. e.co3AaroT npoeKrlnlo crrJr B HanpaBJreuuu ju. ylo-
9TOMy' HaqHHaff c HeKoroport ca.nu ru6pauun, MolKer ycraHoBHTbcq

xoA BpeMeHH c BeKropoM + ji .ua crOfire BecoB r.r BeKropoM

- 1u ua sJracr'qHo noABeueHHoM fpy3e. B pesymrare Becbr noKa-
x(yr yrqx(eJleHHe SToro rpy3a Ha BeJIHTIHHy' onpeAe,'IffeMylo BeprH-
xa.nnsort npoerqaefi cun (T).

B nepaoHaqanbHoM Ba-
pHaHTe OnbrToB c BecaMrl
eu6paqnn ocyuecrBJr r.rrucb
c noMoulbro 3neKTpoMa-
THHTHOTO peJre, K KoTopoMy
npHKpennffJracb onopa Ko-
poMbrcna BecoB. flpu sro,l,r
BO3HHK JIH CJIOX(HbIE KOJIE.

6assn c uryMoM 6es npo-
crbrx rapMoHHK. SQQerr
uofiyr{aIcff .rrnrrrb npH He-
KoropoM yAaqHoM nu6ope
qacrorbr H aMnnHry4u. Cy-
IUeCTBeHHOe ycoBeprrreH-
crBoBaHHe onbrra 6u.no ,u.o-
crHrnyro BBereHHeM rapMoHHqecKI,Ix Kone6assi,t c noMorlrblo tua-
pHKOBOTO nOArrrHnHHKa, nOCalKeHHOfO SKCqeHTpHrrHO Ha BaJI SJIeK-
TpoMoropa. flpu raKux xo.ne6asusx e$Qert crar norytlarbct oqeHb
JIerKo. C pocrou >re qacroru aa6paqnft sil{ecro oAuHotrnoro 3S-
$exta cKaqKoM noqBrflrcq leofiHofi eQQexr, sareM rpoftHoft
H T. A., npaKTur{ecKn ln6ofi KparHocru. Veeflr,rqenne ycropenuft
eu6paunft  orpaHriqnBaJrocb upu6anxenneM K ycrcopdnulo cHflbI  Tq-
>KecrH. flpu raxou ycKopeHHH HaqnHarcq cu.rrntrft 6ofi xopottruc.na
BecoB o6 onopy, Meruasunri  npaBHJrbHoMy BsBeuHBaHHn. B6nHsH
sTOfO npeAeJra yAaBaJrocb noryqarb nflrK- r.r Aaxe .u,ecflTHKparHHe
eQSer<ru. B pesy.nmare rorrHocrb onpeAereHfiq oAHoKparHofo
sQSerra MofJra 6Hrr nosbr[IeHa B HecKorrbKo pa3.

Puc. I BocrrpoH3BoAHT THnHr{Huft rpaQnK 3aBr.{caMocrn yrflifie-
JIeHr.{ff rpy3a or qacrorbr au6paqnft. 3ru nsuepeuus 6u,rn npor.{3-
BeAeHbr IO. Vl. Kylaxoeurv H aBTopoM n fly;rxoee Ha pbrqa)KHblx
Becax I I-ro xracca 3aBoAa <<locuerp>>. Ha rpaSr.rKe npHBeAeHbr pe-
ByJrbrarbr B3BeIIIHBaHT{r rpy3a 620 r, flepecqHraunbre Ha I xr.
Aun.rnry,ua xore6auufi onopu KopoMbrcaa cocraBJrflJra oKoJIo
0,3 uu. Taxnu o6pasou, ycKopenue nu6paunf i  Ha of lope AoJrxHo
6u.no Aocrrrfarb g npH qacrore oKoJro 30 ru. Ha rpaQnre coBep-

. 6 2
i :  -

|  ! l :

q acrora r fq

Pnc. l. 3asucflMocru yrrxeneur{ff rpy3a Ha
ynpyroM noABece or '{acrorbl an6paqufi.

I  3 fur
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rxeHHo oTqeTJIHBO BLIAeJIflloTcfi TpH cTyneHn yTfl)I(eJIeHHfl rpy3a.
BenH,II,rHa crynegl{ no,'Iyqaercfl oKoJIo 31 ur Ha I Kr, r. e.3,lX

X l0-5, rrro 6flH3Ko K 3nar{eHwrc 3,2 ' 10-5, [oJIyqeHHoMy H3 MHorHx
nsuepennf i .

Crynenu B noKa3aHnsx BecoB orleHb HHrepecHbl' Onn yKa3bl'
Bator Ha Bo3MoxHocrb KBaHToBbIx HgMeHeuHfi  sHeprnn'  xapaKTep-
Hbrx .u,Jrs arounofi MexaHHKH. flpoucxoxAeHue crynenefi MoxHo no-
Hflrb cJreAylorqnM o6paaou. cn-crelra BecoB c oAHHOT{Hnrvr aQ$rcr-
roM npHHrInnHaJIbHo He oTlgrlaercfl Or BecoB 6e_a ou6paUIEfI. llo-
SroMy ec,rg Ha Becbr c oAHHOqHbTM aQ$exrou Ao6as6rr elue HoBoe
ycrop"Hue nn6pa[ufi, KaKoe HyxHo AJIfl co3AaHHq oAgHoqrioro eQ-"6exra, 

ro Becbr AoJrxHbr 6y4yf noKa3arb AgollHoe OrKJIoHeHHe. Tar

KaK ycKopeHr{ff nu6pauHfi nponoprlHoHaJrbHbr KBaAparaM qacror,

TO AJrfl noryqeHgfl KpaTHbIx e$SerrOe qaCrOTbI AOJI;(HbI yBeJIItqH-

Barbcs B 42, 4T^ T. A. pa3. 3ro o6ctoflrevrbcrBo npu6,ruau-
TeJrbHo H ngArBepxAaercr pnt. t. HaAo 3aMerl,trb, r{ro c 11pu6nu-
xeHr{eM ycxopenufi K g Ha crofiKe BecoB 6yayr npoucxoAHrb
yAapg, npHBOAfluUie K OqeHb 6OIrUIut'.t, XO/rq H KpaTKOBpeMeHHbIM
ycKopeHlrtu. l[OaroUy a6.nusn g HHr{rox(HIJe H3MeHeHHff qacTOTbI

iu6pauaft Mofyr Bbr3brBarb noflBJreH^e a6Qerron sblcoxoft Kpar-
HOCTH.

,[,ns noHuMaHHs. onbrra c BecaMrd ueo6xoAuuo o6paturb BHH-
MaHHe elqe Ha CJIeAyIOqee o6CtoqreJlbcrBg. flpu nU6paqnsx cHJIbI'
nos6yx,aanulHe AonoJrnure.nlsnfi xoA BpeMeHH, LIMeIoT geo6xoAIl-

Mbre BeJIHq fiHy U Ha[paBJIeHAe TOJIbKO B TerIeHHe UerOrOpOfi AO;U
nepHoAa. Vcrbfiqlrsocil eQQexra [oKa3blBaer' qro Bo36yxAaeMblfr
xoA BpeMeHH coxpaHflercfl B reqeHHe Bcero nepuo,(a. flonyuaetcn
r.rHrepecHoe 3aKJIIOqeHHe o cyuecTqoBaHHH KOHeqHofo BpeMeHII

Xngnn nOa6yXgeuHOrO COCTOflHr4fl., Hntluu CflOBaMH' cHCTeMa npg-

AOJr)Kaer HeKOTOpOe BpeMg coxpaHtTb xOA BpeMeHH nocJle I{ctIe3Ho'

"a""" ycnonnfi, Heo6xoAHMIJx ,lLJIfl ero Bo,6yxAeHnfl. Beponruo,

srnM o6tscHqercf nolyqeHHoe Ha rpaSI{Ke noiofoe HapacraHne

eQQerra yrs)KeJIeHHn n-epe4 nepeofi cryneHblo. OqesHAHo, npn rex
qacrorax nepHoA xone6aHnft e1qe BeJIHK B cpaBHeHHI{ c npoAgn-

xriTe,,IbHOCrbIO XI{3HH sOe6yXAeHHOrO COCTOAUun, Enn pe3KOrO BbI-

AeJreHHt nepeoft cryneHu H3MepeHI{s CJIeAyer BeCrH c MaJIbIMI'I aM-

Urr.{ryAaMH, uto6u HMeTb AeJIO c AOcTaTor{HO KOpoTKHM neplloAoM.
onucasuufi onur c BecaMn 3aMerlaTeJIeH npocrorofi ocyulecr'

BJreHHfl H IIopa3HTeJIbHbIM pe3yr'IbTaTOU. Bell eCJII4 ll3-3a AonoJIHU-
TeJrbHOro xoAa BpeMeHIl, BbI3BaHHOTO KOJre6aHI'IflMH uanpaxenHfi

B OnOpe H 9JIaCTHTIHOM nOABece' f lof lBJltercq yBe"I-UqeHHe Hdrf ix(e'

HHrr noABeca, ro 3ro Hart)KeHHe AoJIXUO 6Urr o6yc'noe'neHo npH-
quHorl ,  r .  e. 'cooTBeTcrByroulr .rM yBerHrreHHeM Beca rpy3a. 3Haunt,

Bo3Mo)KHo eosAeficrsueM Ha cJIeAcrBIle Bb[3blBarb H3MeHeHHe npH-
r{HHbr. 3ror pe3yJlbTar O3HasaeT Bo3Mox(Hocrr O6pauleuun npu-
rrgHHo-c,'re,u,crBeHHblx otsoruesnfi, Koropaq cyUecrByer 6naro4apn

KOHeqHOcTH XOAa BpeMeHu.
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,II,ln usyveHHfl pacnpeAereHuq acuMMerprrqHbrx cr.rJr Ha noBepx-
Hocrri 3eMnH ocoOufi HHTepec npeAcraBnrror noJrflpnue pafrouu,
rAE NPOXOIHT NAPAJI'EJIb C HYJICBbIM 3HAT{CHI,ICM 3TI,IX CHJI H IAE
r'I3MeHeHHe 3Tr.rx cHJr c uraporofi AoJrxHo 6rurn oco6enuo 6ucrpurrl.
Cootsercrgypque usnnepeiun 6H.[[r abrnoJrHeHbr H. A. I(osr,rpeeuu
u B. f. .Ila6efiuerr.r 6aaro.qaps co4eficrnurc feorpaQuuecroio o6-
rrlecrBa B Jrr.rqe npo$. f. f. laxxer.a, oxasaeueio 

-6olluryn 
no-

Mourb B opraHu3arrutr arnx HccJreAoBaHufi. B anpeJre 1959 r. yra-
3aHHafl rpyfina 6ura exrroqeHa B cocraB no.napnoft sKcneAru(I4l{
I{ncrnryra apKrr.rqecKnx H
aHrapKTHrIecKr.rx prccJreAo-
nanufi . I4smepruacb Beprn-
KAJIbHA' KOMNOHEHTA ACAM-
MeTpHqecKr,rx cHJr no yTfl-
x(eJreHHro rpy3a Ha eJra- .
crr.rrrHoM lroABece npn nn6-
parIHH BecoB. 3ru neuepe-
Hnfl, 6u.nn BbrnoJIHeHbr B
Au,(epue, T[Kcu, na o. Ko-
rearuufi, Mbrce t{e.nncxn-
H8, o. !,axcou r.r B pgAe
rryHKroB ua apefiQyrcqeM
nbAy c MaKcuManbuoft nru-
poroft 84o15/. 3naqenne
rroJrHoro BeKropa acHMMeT-

70

50

30

1A

46 50 54 58
Uupoma rrpag

Pnc. 2. 3asucuMocrs BerrltluHbl noJlHoro BeK'
TOpa cl{n xoAa BpeMeHH, BbI3BaHHOTO Bpaue-
ureu 3er'rau, or reorpaQn,{ecxoft unporbl.

pnr{Hbrx cnn 6u.no noryqe-
Ho yMHox(eHHeM H3MepeHubrx sHaqeuHft Ha cosec p. Ha puc. 2 npeA-
CTaB.IIeH rpaQnx saBHcHMOCTIi 9THX CLIJI, BbIpaXeHHbIX B Agnqx CnfibI

TfxeCTH, OT lxttpgru. 3leCr npHBeAeHbI H IIpe)KHHe OnpeAeiIeHHn

e Kpouvry, f lynxoae H Kltposcxe. Bce nO.nyueHgble rorIKH pacnona-

ralorcq BbIIxe uy.nenofi JIVHvrn. Xol rpusoft norasusaer' qro Hc-

IIoJIb3OBaHuufi uerOA Ito3BoJIfleT o[peAenfirb ToJIbXo a6CoarcrnyO

BeJHqHHy cli i l  u He AaeT LIx 3HaKa. SrOr pesyJlbTaT uOXno 6u.nO

npeABHAert. !,eficrngreJrbHo, sa'Hynenoft _ napaJIJIeJIbIo BeKrop xoAa

BpeMeHH HaIIpaBneH eHLIe. f losrorrly eos6yx(Aaloqas ero cll la sH6-

paunii roro )Ke HarrpaBJreHHr 6yaer ^cyulecrBoBarb rellepb He Ha

CrOfixe BecoB, a Ha yfipyroM nOABeCe. C.neAOsareJIbHO, npll [oqBne-

HHr{ AonoJIHI,IreJIbHoro xoAa BpeMeHH Ao6asoqHafl cHJIa 6yAer Aeft'

crBoBaTb BHH3 Ha fpy3, H nolpexHeMy rrpoH3ofiAer yrflxeJleHHe

rpy3a Ha ynpyfoM noABece.
flpone,4euuas, Ha puc. 2 MoHoroHHafi KpuBar npeAcraBnger re

xe 3HaqeHvfl cLIJr, to.ltrxo c yqeToM HX 3HaKa. Kpneax noKa3blBaeT,
qro napaJI! 'IeJIb HyteBoro 3HaqeHHfl acnMMeTpHqecKHX CUJI Haxo-

Aurcq oKo,ro 73o,0. Sxcrpanonupyfl noJIyqeHHyIo KpHByIo' MoxHo

IronyqHrb AOBOJIbHO yBepeHHO 3HaqeHI'Ie CHr xoAa BpeMeHU Ha

noJlroce:

(10)
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Oxoao napaJrJreJrn HyJreBoro 3HaqeHHr cn.rr (q:73o) 6uno o6-
Hapyx(eHo, rrro npa 6oarunx ycKopeHnqx an6paqnu BecoB Bce
paBHo [onyqaercr 3narruTeJrbHoe H3MeHeHr{e Beca. Tax, Ha o. ,Il,rar-
coH (e:73o30') a6.tHeu BosMox(Horo rpeAe./'ra ycropeHnft nu6pa-
qHH BecoB aQ$err cocraBrqr 60 ur npu rpy3e 720 r. Tarori iS-
@em uor nolyr{urbct B pe3y!'rbrare HaKonreHnq 6o.nruroro rIHcJra
cryneuer?, -20-30, LrJrH KaK Heroropufi xflaccurrecxnrl a$$exr
selusefiuocru 6onlurux xo,re6anuit. pstn perxeHufi 3Toro Bonpoca
6unn npe4npuHerbr cfiequaJrbnbre r.{3MepeHnr K rory or o. Anrcon

Puc. 3. Peayarrarn usuepeuuf, MaxcnMaJlbubrx orK.rroueuufi secos n6ausn nyre-
nofi napaaaeau.

Caega noxagaHH x3uepensr npu ABrrtrrenllr BnepeA, T. e. tls Auxcona Ha ror, a cnpaBa -
H3MepeHHq npn 4ruxeuuu Hasaa. (E-ToqKa, Bbltraaarorqar ua o6rqero xoAa usuepeBnfi.

BAoJrb BocroqHoro 6epera EHuceficxoro gaJrr.IBa, 3aKJIIorIaBilrnecfl
B Ii3MepeHHH MaKcHMaJIbHoro orKJroHeHHfl crpeJII(H BecoB s6nusn
6on ropo*rhrcJra, Ho KofAa eue Mox(Ho 6nno Becru BsBeuIHBaHHe.
Pesymrarbr 3T[rx usvepeuHfi B Mapupyre ryAa n o6parHo npeA-
craBJreHbr Ha pnc. 3. llo ocll opAriHar orJroxeHu Ha6.nrcAaBrrruecfi
orKJIoHeHHfl BecoB, rrepecqnTaHHble Ha I xr. PacnoJloxeHne rorleK
Ha pHc. 3 noxasrnsaer, qro B ocHoBHolt na6.npAaJrcfl peaJruuft
sQQexr sblcoxofi KparHocru. BepnnHa yrJra nonyqeuHort xpnnoft
noAo6Ha yrny Ha puc. 2 r.r AoJrxHa coorBercrBoBarb nynenoft na-
paJIJIeJIH. Ee suaqeHne rloryrluJlocb paBnutu 73'05' c ror{Hocrblo
ro 1'. Taxag BbrcoKafl ToqHocrb nonyrrufiacb H3-3a rofo, qro onpe-
AeJrr.rrcff nor{Tlr ABaArraruKparuutl sQQenr. Henonsoe Hcqe3HoBeHHe
eQQerra Ha HyneBoli napa.nneJru cBnAereJrbcrByer o Bo3HHKHoBe-
HuLr Hexoropori oruu6xs B3BeuJHBaHHfl rrpr oqeHb 6oruunx eu6-
paqHqx.

CyruecraoeaHl{e rrruporHoro aSQexra noKagbrBaer, r{To yrqx(e-
JreHHe rpy3a npu eu6par{Hflx HeJIbss o6rgcHuTb rpHBua"lssnr't o6-
pa3oM no saKonarr,t o6nquofi uexasnxu. Ha cBt3b yrfl)KeneHufl
fpy3a c Bpaqer{Heu 3eu, ' ru yKa3brBaer eqe a3HMyrarrnuft  eQQexr,
o6napyxenuuft s roM lre onblTe c BecaMH. Oraealocr, rITo rla-
crorbr, r. e. ycKopenur nn6pauufi, Hy)I{HbIe AJrfl nosBJIeHHt cryrle-
Herl yrrxeJreHnq, 3aBr{crr or a3uMyra KopoMbrcJra BecoB. Hauuent-
uar qacrora, BLr3brBaroqafl eQQerr yrgx(eJleHnt, noJlyrlaerct,
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KonAa rpyg Ha sracrr.rrrHoM noABece pacnoroxeH K rory or crofrxu
BecoB. Han6onruafl xe qacrora rpe6yetca npu noJroxenur.r 3roro
rpy3a K ceBepy. Asuuyrarruuri 5QQexr, sob6ue ronopr, oqeHb
3HaqLITefleH. Hanparr,rep, ecrn npu pacnonoxeHnn rpy3a K ceBepy
4.nn eos6yxAeHus nepnoft cryneHa 6ula uyxna qacrora 35 fu, ro
npn pac[or'ro]KeHan K Fory 6una 4ocrarorrHa rracrora 25 fu. Arq
noHHMaHr{r srofo eQQexra HaAo r,rMerb B Bl{Ay, vro ros6yxAaeMbre
Ha Becax cnJrbr Ha[paBJIeHLn no ocn 3eu.ill H no3ToMy tIMercT ro-
pI{3OHTanbHbre KoM[oHeHTbr: K rory Arq rpy3a H K CeBepy lng
crofirn BecoB. Ec;tu 6n KopoMbrcJro HMeJIo eule H ropr.r3onTaJrbHyro
noABnxuocrb, ro ero ycroftur.rBoe noJroxegue 6n.no 6u npn paclo-
JIox(eHriI{ rpy3a K rory or crofixu BecoB. Boguo>xno, ltro raKoe
IIoJIoxeHue r.I ffBJIflercfl uan6o.nee 6laronpntrHbrM AJrt noryrreHnt
eQQer<ra. Mu noAoruJrr.r K oqeHb HHTepecHoMy Boflpocy o roM, Ka-
xofi Ao.rrxHa 6srm cu.na an6p at\uft, AeficrByrouar no ocu Bparlle*
HHr, vro6H BtI3Barb B cucreMe AonoJrnure.nlHr,rfi xoA BpeMeHu, H3-
ueggrcqufi rtpurrHHHble cBsgn. Oveau4tto, gror Bonpoc orHocurcfl
r npo6leue fipoqHocrn nptlrrnHnux cssgefi.

Moxno BBecrH TaKoe noHflrue, KaK Ko3SQHqHeHr [porrHocrr
rtpurruHHtilx cra3eft, onpeAennB ero orHoIIIeHneM cr.IJIbI, .u,ocrarorl-
nofi Ann usMeHeHHF- rtpnrrHHnofi cnRsH, K cuJle, coslapuefi ery
npnqnnHyro cBflBb. Hanpnuep, Anr onura c BecaMH raKHM xoa$-
Qnrlnenrou 6y,uer orHoruenue ycKopeuHq nu6paqnfi, HyxHoe AJrfl
fioryrreHufl nepeofi cryfleHr{, K ycKopeHnro cHJrbI Trrxecrn. .II.lg aan-
!br{. p!,c. I xoeQQHrrHeHr npoqHocrn iloilyqaercff nopsAKa 20-
30 0/0.- Ha6.rroaenr.rq noxasaau, !rro, HecMorpq Ha crporoe co6JroAe-
HHe oAHHx r{ Tex xe ycJroBufi onnra, sror xoe00uuneilr MeHflercfi
B OseHb lrHPOKu-r [peAenax - oT HecKoJrbKHx H noqrH Ao cra npo-
IIeHroB. Ouenu4uo, oH MeHrrercr B cHJry KaKHx-To croponuux o6-
crofireJrbcrB, .tlex<auIllx BHe na6oparopull. 9acro Ha6.nrc,(anHct
Bne3anHbre r.I coBepueHHo HeperyJrffpHbre H3MeHeHufl groro xoeQ-
Qnquenra, npoucxoAsulHe B Ter{eHHe HecKoJrbKr.rx MHHyr. CoeAaercq
Bnerlarrenue, qro 3THMu Ha6.nrc.(egggl,fll yAaercfl ynaBd'il{Barb-
cBuAereJrbcrBa o KaKHX-ro npoqeccax, nponcxoAflll lux eHe ra6o-
paropnH H, Bo3MoxHo, BHe 3eunn. B onure c au6paqnef i  no,qneca
MaflTHHKa oqeHb rpyAHo Ao6nrlcs, qro6u cu.na an6paquft e Ha-
[paBneHHH geusoft ocn npeBbrutaila l0 0/o or neca. llpr.r se6,raro-
npHtTHLIX yCJIOBITtx TaKUe CHJILi l  MOfyT OKa3aTbcs HeAOCTaTOTIHbIME
AJrfl noJryqeHna aSQerra. floaroMy orrbrr c MaflrHHKoM AaJreKo He
BcerAa Aaer sQQeKr orKJroHeHHq. Ha puc. 4 npuBeAeHbr pe3yJrb-
Tarbr rpexJrerHux Ha6nroAenufi Hal MaflrHHKoM, HaxoAnBrrrriMcfl Bce
BpeMr B oAHHaKoBbrx ycJioBr-rsx. 3lect aeprnxantuufi Macrrrra6
AaH B coorBercrBuu co cJreAyroqefi nqru6aJ.tlnofi ruxa.nofi [orrBJre-
uHn aQQerra: 0,5-HaMeK Ha sQQexr, I  -noJryqaercf l  c rpyAoM
Ha oqeHb cHJIbHoM pe3oHaHce,  2*ua cpeAHeM,  3-na  MaloM,  4 -
noqrg 6es pesoHaHca. Ha 3roM pHcyHKe npHBeAeHbr cpeAHr.re r.r3
AaHHbIx 3a AeKaAy. flo.nyvaercff 3aMerrareJrbHafl o6ulaq 3aKoHoMep-
Hocrb yuroeHft noffBreHurr eQQerra: npnr{HHubre cBr3H rerqe



Bcefo Moryr 6Hrr us[4eHeHhr no3.(,Hefi ocesskr H saMofi. Jlerou xe
OHH ACJIAIOTCS HAH6OTCC NPOqHbIMH H JICTOM SQQCXT HA MAqTHHKE
eule HH pa3y He ua6nrc4a.ncx.

CooepureHuo raK xe He BcerAa yAaercr Ha6.arcAam e00err
cMerqeHHfl^ rHpocKona c ropnsoHralrsorl 0crrc npH nn6paqnax
noABeca. o,qgaxo ecJrH ocb noABe[reHHoro Ha HHrrr fHpocKona Ha-
K.rroHeHa K ropr.r3oHTy raK, qTo cBepxy BparqeHHe KaxeTcfl npouc-

TeHb Ha peaJrbHocrb HgJroxeHHbrx 3,u,ecb p$yJrbrarog. OAHaxo ecnu
BpeMg Aeftcrenrenbno ecrb Susavecxoe gBJteHI,re, To oHo He Mo)Ker
o6;laAarr roJrbKo oAHHM HeH3MeHHbrrr,r csoficrgoM xo,u,a. C cauofi
o6qefi Teoperuqecroli nosgrrur{ Mbr AonxHhr ox(HAarb cyqecrBoBa-
Hun y BpeMeHH ceoficre, Koropbre Mofyr MeHflTbcfl. EcrecrgeHHo
nor'Iararb, qro sa6"uro r.ael./.afl. nporrHocrb npuquHHblx csqsefi oKa3br-
Baercfi pasnHuuoft H3-3a rrepeMeHHoro ceoftcrsa BpeMeHr.I, Koropoe
MOX(er 6Hrr Ha:saHo ero HHreHcHBHocrbto. 3ro csoficrBo BpeMeHr{
noAo6no r.rHTeHcHBHOCTr.r CBera, Koropaff xapaKTepn3yer cBer no-
MHMO nOCrO.fiHHofi CxOpOcrn efo pacnpocrpaHeHHq. I4SMeHeHHe HH-
TCHCHBHOCTI{ BPCMCHH AOJI)KHO NPOHCXOAITTb I,T3.3A KAKI,IX-TO NOKA
HeBb[flcHeHHbrX $uauvecxnx npoqeccoB. vxe oAHa Bo3MOXHOCTb
perucrpallnu gTHx HaMeHeHr.rrt noKa3brBaer, qro AelicrsHe cgcreM
Ha Apyrne cucreMbr Mox<er nepeAaBarbcs qepe3 BpeMff, 6eg cu,ro_
eblx norefi.

EonrmuncrBo onncaHHhrx onbrros 6bulo Bhr[oJIHeHo 6.naroAapg
6o.nrruouy H nHHrrHarHBHoMy yrracrHro B. f. Jla6efiura s ux nocia-
HoBKe. llocrorHuyro u cyqecrBeHHyro noMoxlb oKa3brBaJr C. f. Ha-
JILIBaeB. C IO. H. Ky.rraronuu. uponcxoAunn Bax(Hbre H HHrepecHbre
o6cyx4euus ernx BonpocoB. Aaiop noJrbsyercs cnyqaeM BHpa3Hrb
STHM JrnqaM cBoro rny6oxyro [pH3HareJIbHOCTb 3a Hx BHuMaHue r{
HHTepec K grHM pa6orau. flponsne4eHHbre ofibrrn noKa3brBaror Bog-
MoxHocrb u3flenuff cyrn npHqHHHocrH l.r csoficre BpeMeHH c no-
Morrlbro QnsHuecxoro 3KcnepnMeHra. Hs erHx onHrbs BbrreKaror
cJreAyrorrlne ocHoBHhre csofi craa Bp eMeHr.r :

l. Xoa BpeMeHr.r He Mo)Ker niuenurr o6qero l{oJruqecrBa ABr.r-
xeHur cHcTeMbr.

2. Xol, BpeMeHrr Mox(er cogAaBarb AonoJlHnreJrbHbre Hanpfl)Ke-
HHfl B CHCTeMe H reM caMErM MeHrTb ee noTeHuriaJrbHyro H noJrHyro
eHeprxrc. floarouy xoA BpeMeHH Mo]r(er 6urr ncro,innxou gHep-
rHH. Arq acrpoQHenxon sror BbrBoA HMeer 6o.urnroe 3Har{eHHe,
v,6o, Bepoflruo, gruM MexaHH3MoM noAAepx{HBaercs cBeqeHHe
3Be3A.

3. loa BpeMeHH Moxer u3MeHsrb MoMeHr Bparr leHus cncreMbr.
_4. Xoa BpeMeHH rBlrercq nceBAocKaJrrrpoM, r.l 6aaroaapr 3roMy

n Mupe ycraHaBJrnBaercf l  npreHqnnHad'rbHoe orrur{He npaBoro or
.rIeBoIo.

5. Enaro,lapr KoHeqHocru xoAa BpeMeHH npHrrnHHbre cBr3H He
gBJrffIorcq a6co.nmno npoqHbrMu. Hueercs BosMoxHocrb rix BHAo-
n3MeHrrb H Aaxe o6paqat, T. e. BflHrrb cJreAcrBHeM Ha npn-
qHHy.

6. llpu rl3MeHeHnr-r npHqnHHbrx csssefi Mofyr noryqr.rrbcq KBaH-
ToBbIe 3HaqeHufl sHepruH cricreMbr, xapaKrepHbre ^iln arousofi
MCXAHHKH.

C reoperHqecrofi ToqKH 3peHnr Han6onee HHrepecHbrM flBJrq-
ercq Aalbnefiuree pa3BHrHe HccJreAoBaHurl n uanpaBJreHr.rn n3yqe-
HHq npoqHocrn [pEqHHHbrx csssefi H npHpoAbr Hsr' leHesufi HHT€H-
cHBHOCTH BpeMeHH.
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PHc. 4. Pe:y.nr,raru cucreMarrrrecrux na6nrc4eHufi na4 norrBreuueM aQeexra or-
KJroHeHHS MasrHHKa npu nu6pa{uqx rortxlt ero [oABeca.

xoAflIrrr{M no qacosofi crpeJrKe, To yxe ne6o.nturne ga6paqur.r noA-
aeca 6y.lyr co3AaBarb npoeKqan cH,'I B HarrpaBJreHHH tj, Aocra-
ToqHbre aln eos6yxAeHufl ropLr3oHrarbHofo cMeuleHufl fnpocKona.
llpu raKr.rx ycJroBnfix napaMerpuqecxnrl pffioHaHc He Hy)KeH, H
onbrr c fr{pocKofloM BcefAa Mo>Ker 6url .nenro Bocnpou3BeAeH,
Hanpi l rrrep, B onbrre npu HaKJroHe ocu rapocKona 60o x ropu3oHry
cMeuleHlie B HanpaBJIeHHH OCr.r, KaK LI CJIeAOBaJIO O>KHAaTb, COCTa-
BHJIO IOJTOBHHy OT CMerrleHr.rs npu fopH3oHTaJrbHOM pacI]oJro>KeHnH
ocn. B 3roM cryr{ae npoeKr-(Hr clr.lr sn6paqufi Ha ocb Ma!'ro orJIHrIa-
.Ilacb or nx no"nsofi BeJruimHbtr, n eS0err cMeueHr.rfl eos6yxAarcn
orreHb JrerKo sa nrc6ofi qacrore H rrpn ua.nort aMnJrnryAe. lIpH o6-
parHoM x{e BpaueHr-ru rnpocKona cuJrbr ou6paqnft B HanpaBJreHHrl
*i orcyrcrByror, H noroMy Hr..rKaKoro orKr'roHeHufi fnpocKona or
oTBeca He no!'IyqaIocb.

Ha nepnnft B3rJrrA Moxer [oKa3arbcs, qro pa3Jruvne yc.nonnfi
Boc[poH3BeAeHHq onbrroB npn co6.nrcAeHnu Tex x(e .na6oparopHurx
o6crosrenrcrB flBJrfercfi HenpanAonoAo6suu E rrro ouo 6pocaer
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Pag.nuque KJISMaTOB o6onx no.nyuapufi 3eu.nn, oco6euHo pae-

.rIHqLte oKeaHHqecKHx rerleHnfi , necnuMerpHr{HOe pacllonoxeHHe KOIr'

rHHeHroB H MHOfne-Apy.ne pa3Hoo6pa3Hb[e flBJIeHHs Ha 3eune yra-

sbIBapT Ha cyu{ecTBeHHylo poJlb acIrMMeTp.I,IqecKI|x cun. floarouy

H3MepeHHe sTlix cHJI n pas;ruvHblx reorpaQuuecxnx nyuKrax Aon-

)KHo rrpeAcraBnrrb 6oirlurofi HHrepec AJIr HayK' -H3yrIatoulux
3""rro.'Heo6xoluuo ycoBepueHcrBoBarb MeroAHKy H pacnpocrpa-

HUrb 3TH H3MepeHI'Ifl Ha rcxHoe noJlyuapHe'� AOBeAfl Hx no BO3-

MO)KHOCTH AO NOJIIOCA.


