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C nepaux 4Heri xueuu HaqnHaercr tro3HaHne r{eroBeKoM oKpy-
]Kaloulero ero Mupa. B uaneHuror',t Mupe pe6euxa n,c,e uenecoo6-
pagHo. Pe6egor gHaer, 9To, clp,eenre: <<.II,nn qeno?> - oH no,'Iyr{HT
oTBer Ha sTOT BOnpOC. Ho nor pacuHprercn Mup, pacTBopfleTcfl
oKHo, ri noA rrryM KaneJIb BecenHero Jrr,IBHr pa3Aaercq eonpoc: <<flo-
rleMy r.rAer 4ox4r?>>.

- flouHuurb, q cnpocrnt, Anfl. rlero rbt pagopBad'r KaprHHKy,
a Tbr cKa3aJr - 3TO f He HapOqHo, t rrpocTo [oTtHyJI 3a yronoK, H
oHa pa3opBaxacr? Tar H AoxAb, oH HAer He Hapor{Ho, oH rrAer
noroMy, qro B He6e co6paJrr.,rcb reMubre ryqh.

Tax nocreneHHo ece 6,o.ltrrtre a 6o.rrrure HosHfi Bonpoc <no-
ueuy?>> HaqHHaer BbrrecHsrb o6uquufi B AercrBe Bonpoc (<A,'rff
qero?>>. Onur garueft x{[3HH noKa3brBaeT, r{To nonpo-c gror 3a-
Konusrfi, r{To Ha Hero cJreAyer HcKarb orBer. Taxoso rny6ovafturee
csoficrso Mnpa, HasbrBaeMoe npnqunHocrbro. Dlaro4apr sroMy
cnolicrey BogMorxHo HayqHoe rrogHaHHe.

Bepoaruo, TpyAHo orKa3arbcs pe6enxy or MuJroro A,'rfl efo
cepAqa qenecoo6pa3Horo BocnpHflTHn Mupa u nepefiru r cypoaofi
npHqHHHocrH ecrecTBo3HaHHr. Ho slecr noMoraer cacreMa urKoJrb-
Hbrx 3aHflTlrft, xoropafl, no Bbrpa)KeHrlrc rerescroro MeQucroQe,rn,
Ayx rleroBeKa Apeccnpyer ri saruHypoBbrBaer B Hc[aHcKufi canor
JroflirlecKoto ML,IilIJIOHng. 3HaXOIA,CTBO CO CrpOrOfi .UOTUXOft MaTeMa-
THTIeCKI.TX AOKa3aTenbCTB AaeT BO3MO)K'HOCTb nOJIb3OBaTbCfl 3aMe-
lrareJrbnbrM r.rncrpyMeHToM MareMarnqecKoro arailnga. Sruu uHcr-
pyMeHToM MOI(HO H3 OnbrTOB eCTeCTBO3HAHHfr. HSBJteKaTb Aar'reKHe
BbrBoA,bI rr oqeHuBarb Hx AocroBep'Hocrl. flocroflHno sc, arculufi ue-
peA ecrecrBoucnbrrareJreM Borrpoc <<ttoqeMy?> eer,er ero Bce Aar'rb[Ie
B rroncKax nny6ornx npHHrI,HnoB, oxBarbrBalor[ux Bo3MoxHo 6o.nee
urnpoxnfi Kpyr ssreHr.rfi. B KoHeqHoM cqere srn npnHrltrrrbr
AoJrxnbr Bupaxarb ocHoBHbIe cgoftcrga MarepHH, fipocrpaHcrBa Lr
BpeMeHrr. Jlornxa u MareMaruKa npeBp arLrJrH yqeHne o6 arux o6-
qux ceorlcrnax Mupa B rorrHyn HayKy - reopernqecKyro Mexa-
HHKy, sBnflrolqyrccff ropAocrbro ,rreroBeqecxofi MbrcJrH. flo caoenay
coAepx(annlo gra ,HayKa AoJrxHa 6Hrl ssrcuurtr o6o6uteuueM Ha-
IIIHX 3Ha'HHfi o Mupe u 6urt cyrblo ecrecrBo3HaHufl.

T3x noueuy xe, HecMorpq Ha ee gHarreHl le u ycnexu, oHa sMo-
IIr.toHaJrbHo BocnpHHHMaeTcq HaMH KaK HayKa Cyxafl, a MolKeT
6Hrl, Aaxe H cKyqHatr? Eaea "nH o6rr,raHnBaer Hac 3ro orqyueHHe.
Cxopee Bcero, oJro yKasbrBaer Ha HenolHorleHHocrb nplrHrlr,rnoB
TorrHblx HayK. .[,e.no 3aKrloqaercs He B Tex HecoBepueHcrBax
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suaHHft, Korophre Moryr nocreneHHo ycrpaHqrbc, x-o4oM nuru"r* 
l

HccJreAoBaHuft, a e__ray6oxofi HeaAexsargocru Mnpa rirqHux HayK H
4eficrnnre.ubHofo Mnpa, B KoropoM >KHBeM uur.'paepuB eror Ha-
CTOJIbKO T.NY6OXNI1, qTO B TOIIHbIX HAYKAX HET AAXE ICPCNCKTHBbI
IEPEIATb BCNI{KYIO- TAPMO-H-HIO >KH3HI,I H CMEPTH, gBJIff IOilIYrcCff CYIq-
Hocrbro Harfiero Mnpa. Hapyruun 3ry rapMoHr{}o, TOqHbre HayKH
HCCJreAyror ToJrbKo npoqeccbr yBfr,I\aHUn rr cMepTu. . .

AeficteHteJrbHo, crarltcr',qecKat MexaHLIKa ,,oKagbIBaer, rITo
BcffKaff CHCTeMa ag oo.rluroro qHcJra qacrHll AonlKHa [epexoAHTb
H3 MaJroBepofrHofo nepBoHarraJrbHofo cocroqHHt B COCTOSHHe HAH-
6o.nee BepoqrHoe, sBJrspueecr [ogToMy paBHoBecHbrM. oro.no
paBHoBecHOnO CocroffIlr.rs Bo3Mo)KHbI MaJrbre xote6aHHfl - 6lrox-
TyarrHa, BeposrHocrH.. Koropbrx Moryr 6urs cocqr{TaHbr. Beponr_
HOCrb raxofi 60nsruoft Qnroxryauur{, Koropar MorJra 6u nepHyrr
cHcreMy B fiepBoHarlaflbHoe cocrofiHl{e, oKasbtBaercg croJlb uanofi.
rrro oHa paBHocr.rJrbHa noJrHoMy 3anp_ery sToro o6paruoro npo-
qecca. c groft ToqKn 3peHr.rs nepexoA'Mripa " par"o'"ucHoe cocrofl-
HI'te, a 3Ha!tHT, H ero cMeprb oKa3blBalo(cg ueus6exHblMl{ n neo6-
PATHMbIMI,I.  BOCCTAHOBHTb MA,'IOBCPOqTHbIE YCJIOBH' MOXET TOJIbKO
BMeiltareJrbcrBo Apyrofi cucrenau. Ho n peantuofi Bce.nesHori xoc-
MHTIeCKHe TeJra TaK I{3,OJrr,rpOB8Hbr Apyf or Apyra, rrTo nepexoA Kax(-
Aoft cncreuu B paBHoBecHoe cocronHue AoJr>KeH nDoneofiru
paHbllre, qeM co cropoHbr cMoxeT npafiru HoBsrfi, oxlrsrsrouart
TOJrrroK. Mup 4cinxeH ctarr o4uoo6pasHbrM, KaK nycrbrHff. fiaxegror oAr{H BbrBoA, croJrb pe3Ko nporuBopevaulHfi Ha6,rrc4aeuofi
KapTHHe Mupa, Moxer cJryxfiTb AoKa3areJrbcrBoM HenoJrHo(eH_
HocTH npr{HIIHnoB Tor{HbIx I{ayK' JIorHrIecKHM MeToAoM npHBeAeHHt
x a6cypay. 3Ha.rnr, BcroAy B cBepKarcrqeM pagHoo6pasirerr.r Mupe
HAyr HenpeAy^c.Morp€Hnbre MexaHuxoft npoqeccbr, npenqrcrByroulue
ero cMeprH. 3ru flpoqeccbr lo.rrxHsr 6drr nolo6nsr 6no.noruqe-
cKHM trpoqeccaM, [oAAepx(HBarorrlnM xH3Hb opraHu3MoB. fIo_
3roMy r{x Mox(Ho Ha3,BaTb lpoueccaMH xr.r3HH It B srOM trrnpoKoM
CMbICJIC IOBOPI,ITb O X(I'3HH KOCMHqCCKI,IX TCJI HJIII APYIHX $USUUC.
CKHX Cr.rCreM. M"p oAHopoAeH, H S XaXAOrl C.nVqarinofi KanJre
MOIKHO Uafitu Bce efo csoficrsa. floarouy xHeHeHHHe flpoqeccbr
AO,'rx{Hbr Ha6nrcAarscq n B npocreftunx MexaHHrIecKHX Onbrrax
Haunx na6oDaropuft .

Moxer noxasartcr, itro Becb onbtr ofpoMHoli coeDel,reHHoft
TexHHKr.i AoKa3brBaet 6esynpe.lHocrb npnHqunoa x.naccNqecxofi ue-
XAHI,IKI,I  H HCBO3MO)KHOCTb HX nPI-{HUHIIHa' ' IbHoro H3MeHeHHfl,  Ha4o,
OAHAKO, I-IMETb B BUAY, qTO H-HX{EHEP PACCIIHTbIBACT MAIIIHHY NPU.
6nnxeuHo, o6uqHo c norapuQrtraqecxoli nnuefirofi, To ecrb c roq-
HOcTbrO AO Tpex-qerbrpex 3HaKOB. HOSHe )Ke nonpaBKH, eCJIH HX He
co3AaBarb ctrerlnaJIbHo, M,ofyr 6url cyulecrBeHHo MeHbure. Kporrle
TOTO, EC,'IU HH>KCHCP H BHAI,IT HEI{TO UCO6UqHOC B NOBEAEHHIi CIO
MexaH'H3Ma, OH He CTaHer o64yuuaarb 3aHoBO npHHr{Hnbr Mexa-
HHr(H, a nocrapa_e-rcq onbrrubrM rryreM 4o6arlca Hyxuofi eMy pa_
6oru uaruHHu. MaunHa pa6oraer  couracHo npuHr{Hny crarr {crn-
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qecxofi MexaHHKr{ o HanpaBneHHoCTu npoqeccoB B cropoHy Aerpa-
AaIlHu, To ecrb BbrpaBHnBaHrlfl gHeprerltqecKnx yponneri cucreMbr.
Ec,ra >Ke MexaHHKa 4efi'cranre.nruo no3BoJlHT HaM o6Hapyxllrt
npoqeccbr )KH3HII BHe opraHlr3MoB r.r Haycr.IT Hac ynpaBJlflTb nMI{,
rorAa pa6o, aoulne MaIIItIHbI 6yAyr o6uonrrtn, a He HcqepnbtBarb
aKTHBHbIe Bo3MoxHocrn Mnpa. Tar Moxgl ycraHoBnTbcr [oAJ'rHH-
Hat rapMoHnn qeJIoBeKa c npupo,{ofi. }ro se uec6utorruag Mer{ra;
KaK HH yAHBHTeJIbHo, Ho oHa HMeer rroA co6ofi peaJrbHyro ocHoBy.

Ha sape AeBtrHaArlaroro BeKa, B nepuoA He6usaroro rpuylrQa
Torrnrilx HayK, gHaMeHHTbrft rrrareuaruK LI acrponou Jlauac nncaJl,
rrro pa3yMHoe cyulecrBo, 3Haroulee Bce cfinbl npHpoAbr r{ noJrHylo
Kaprr.rHy cocrosuaft B HeKoropuft trloueur BpeMeHr{, MorJro 6u
3rarb Bce o Mnpe: <<Huqero He ocraJrocr 6u 4nn Hero HeI{3BecT-
HbrM, r{ oHo MorJro 6u o6osperb oAHHM B3rJrr,[,oM KaK 6yAyuee,
TaK U npoureArrree>>. B raKoe o6utee yrBepx.[egl{e, oqeBuAno,
BKrloqaercfl H noBeAeHlle Bcex )Kr4Bbrx cyuecrB. Ho Healgq cor,'Ia-
CHTbCfi C CYUIECTBOBAHHCM TAKOTO TIOJIHOTO AETEPMI,IHH3MA. BCIT

TofAa Mox(Ho rorrHo npeAcKa3brBarb nocTynKn qeJroBera, a ero 6y-
Aer o3Haqarb orcyrcr.sHe cso6o4u nu6opa, qro coBepueHHo npo-
rHBoper{HT cyqecrBypuleMy y Hac qyBcrBy uopa.nruofr orBercrBen,-
HOCT!I.

I4ccyruarcuuft Mup xecrxsfi AerepMrinr.rsm aeftcrallTeJrbuo Bbt-
TeKaer ug ypaBgeuuft rrlexaHrKr 1r rBJrffercff cyulgocrbro ee 3aKo-
Hoa. VpasHeHLIt rrogBoJrflIor oAriHaKoBo roqHo lpeABbrtrucJltrb gB-
,reHHfl KaK B 6y,qyuteu, TaK H B nporxeAueu. f]ocxo.nbKy npHr{HHbl
npeArrrecrByror creAcrBnqM, TaKafl Bo3Moxnocru 6y,aer roJrbKo npu
no.il,Hofi paBHorleHHocrri npHqHH ri cJreAcrsHfi. <<Causa aequat ef-
fectum> - npHHrIHn, cQopuy.nnponauHsrft eure B crapuHHbrx coqa-
HeHUqX nO MexaHHKe. flpUnUnn )Ke SroT coBepureHHo [poTHBo-
peqr.rT npHr{HHHocrr.r ecrecrBo3HaHHr H BceMy cyulecrBy srHX HayK.
HaTypanucr BcerAa orJrHr{HT npHqHHy oT cneAcrBHrr IIo pflAy npn-
3HaKoB. Hanpunaep, ecJru ilpn Boc[poH3Be,qeHHIr tBJIeHHff A scerAa
rlofl,BJrfierct qBJIeHHe B, ro gHarlur A - npHvHHa, a B - c.teAcr-
sue. Hao6o'por,  Bocnpou3BoAfl  B, uu He o6qsareJlbHo'Bcrperl IMcf l
c fiBJIeHLIeM A, u6o c,'IeAcrBne B uoxer 6tltl gttgsaHo [Ie ro,'IbKo
rBJreHr.reM A, Ho H ApyfuMH np[q'I4HaMLI. flpn paBHoIreHHocrI{ rppi-
rrHH H c,reAcrsufi Her'Ib3s craBHTb Bofrpoc <<noueuy?>. floarouy rou-
Hbre HayKI{ Mofyr orBerlarb roJIbKo Ha cauuft npHM}ITI'IBHHfi eo-
rrpoc B no3,HaHHH MHpa - Ha Bonpoc <(KaK?> - H AaBarb onuca-
HHe npoH,cxoAfllu,ux qsneHr.rft B npocTpaHcTBe H BpeMeHlI.

Ha uepeuft esr.nxl Kaxercfi napaAoxcoM, qro ror{Hble HayKH
IIpI-I BceM LIX MofyqecTBe flB,'IffIOTCfl npOCrO OnHCaTeJIb'HbIMl'I Hay-
KaMH. .[,e.rro ryr B ToM, qro rouHble rIayKI.{ AaIoT onllcaHl' le qBr'Ie-

uufi He To,'rbKo B npocrpaHcTBe, Ho H Bo BpeMenr.r (a ero He.nerxo!),
r.I onncaHue ocyuecrBJrflerct LIMII c gsrcorofi crenoHblo rottHocrx.
EcnH noBepl4Tb a 6eeycnoBHyl,o lrcTHHHocTb npHHqHIIoB Tor{Hblx
HayK, To r Io3HaHHe Mupa oKa3blBaercf f  ,HeBo3MoxHbIM. Mup uoxHo
TOJIbKO OIUCL'IBaTb, H 3aKoHbI npHpOAbI CTaHOBqTCq IpOCTO peqenr

TaMH gKoHoMgofo olrHcaHnr gsreuafi LrJrIt fiaurnx otuytueHuft, no-
cKoJrbKy qepes II,HX no3Harorcq sBrenus. LItag, Mbt npHXoAr.rM
nptMo K Qnloco$rlu no3r.rrr.rBu3Ma H eMflHpnoKpurr.rqr.r3rrla O. Maxa.
Max 6lr.n flpeKpaaHblu Qnauxorrr H yqeHbrM orJruqHoro Jrornqe-
cKoro MbltruleH,uq. K csoefi SnnocoQun on npurrreJr aHaJrr.rsoM
npHHrIHrr_oB TOrlHbrx HayK. floerorrly noJrHoe HecoorBercrnne Qu;ro-
coQnn Maxa tsceMy, qro Mbr 3r{aeM o Mape, BeJIHKoT'renHo rroKa3br-
Baer HecocroffTeJrbHocrb sTHX npllHrlnnoB no MeroAy npHBeAeHI{t
x a6cypay. Max He cAeJIaJI grofo BbrBoAa, a cqlrrar, qro oH no-
crpoHJr HoByro @naocoQcryr,o AoKrpr{ny. flo.nHan HecocroqreJrbHocrb
aroft 4onrpnuu 6una 6rectqqe AoKa3aHa B. 14. JleHunuu.

Paspun Mex(Ay roqHbrMn HayKaMH H ecrecrBo3HaH.HeM AoJrxeH
Hcq€3Hyrb, ecJrl.t B ocHo,Bhr roqHbrx nayx 6y,aer noJroxeH np,HHqurr
IIpHqnHHocrtIi, oTJlllqarcutnrl npnrrgHbr or cneAcrsfifi. Bo rpeueHa
ilpnrruna BcerAa npeArrrecrByer cneAcrBr{ro. Eure Jlefi6nuq npa-
rrrer K BbrBoAy, qro pasnHq{,re npHqHH or cneAcranft parnocHJrbHo
pa3nntrr{p 6y,u,yurero s upoureAurero. 3to o3uaqaer o6texrueHoe
cyqecrBoBaH,r.re HafipaBJreu[rocru BpeMerrn dan ero reqeuns. 3ro
csoftcrgo BpeMeHH Aonx{Ho 6nrr eaeAeHo B Mexa,H,r.rKy. C uuu utr
nocrosHHo BcrpeqaeMcq s Haluefi >KH3HH H B ecTecrgogHauuu. Ho
oHo f lBJrffeTCr COBepI[eHHO HOBbIM He TOJIbKO AJIq MeXaHHKH, HO H
Ans scerl coBpeMeHuoft Qr.lsr.rxu. HHrepeono, qro o6 sroM fiucan
eule aKaAerrrux $. H. Bepuagcx[fi s KHHre o npo6.neuax 6uoreox,la-
MHH (1939 roa): <...BpeMs Harypanacra He ecrb reoMerpuqecKoe
BpeMq MnHxoscxofo H He BpeMs M€xaHr{Kr{ H Teoperuqecxofi eu-
3I,IKH, xfiMlrll, faflHneq u.ur Hatmoua>.

Aeft'crsnreJrbno, MexaHuKa noJlbsoBa.rracb roJIbKo <reoMerpHrle-
cKr{M> caoftcreotu BpeMeHn, _efo AnrireJlbHocrbro, To ecrb nHTep-
BaJraMlr MexAy co6urnsun. }ru H,HTepBanbr BpeMeHH H3Mepsrorcfl
qacaMn u HMenr raKr.re x(e [accuBHrre csoftcrBa, KaK HHTepBaJrbr
yexay roqKaMH npocTpaHcTBa, KoTopbre r{3Meprrorcfi MeTpoM.
To.nuro sro csoftcrBo rorrHbre HayKu H crrnTaror o6sexr,Hg,Ito cyue-
crBylou{I{M, noJlafafl Apyrne ceoficrsa npeueHfi cy6temHsHbrMH,
To ecrb cJreAcrBH,rMn naurefi [c]rxoJrornfi. llp" peaJrbuoM xe orJrn-
qHH rtpuqnH or cJreAcreufi xo,{, BpeMeHr{ AonxeH 6urt QNeuqecxoft
geru.IHHofi, HMeloulefi onpeae.neHHoe MareMarnqecKoe Bbrpax<e-
HHe, I{ AoJr)KeH BxoAHTb B ypaBH€Hr.rfl MexaHHKH. @nsnqecxuft
cMblcr'r I,r MareMarnqecKoe BbrpaxeHue xoAa BpeMeH,Lr uoryr 6urr
rroJryqeHbr H3 rrpocrpaHcrBeHHo-BpeMeHHbrx csoficts rtpusnHuocru.

I-Ipuvr.rnu BcefAa npnxoArr co cropoHbr. Orin qBlrrorcfl o6crog-
TeJIbCTBaME BHeUTHHMI{ nO OTHOUTeHHIO K TeM T€JIaM, rAe BO3H,}I-
KaIoT Hx cneAcrBu{q. flosroMy Mexqy npnrrnuaMr.r H cr'reAcrBuqMu
BcefAa cyulecTByer cr{oJrb yfoAHo MaJroe, Ho He paBHoe HyJrro npo-
crpaHcrBenHoe pa3JrHque. fIouHMo sroro npocrpaHcrBeHHoro csofi-
crBa npHqrdHHbrx cBrr3eft ecrl u npeueHu6e: rtpHr{HHbr npeArrrecr-
Byror cJreAcTBHsM, no3ToMy Me)KAy rrHMr.t BcefAa cyuecTByeT cKoJIb
yfoaHo Mar ' roe,  Ho He paBHoe HyJrro pa3rHqHe Bo BpeMeHH onpeAe-
JIeHHofo 3HaKa. Otnoureune np'ocrpaHcrBeHubrx pas.nnu,Hfi K grldM
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BpeMeHHbrM MO)Ker 6Urs xone.rH,o'ri B€rnqauofi. oua o[peAeJrrer
cKopocrb npeBpauleHufl npHqHH B cJreAcrBlrr. flpr.r saAaHHoM npo-
crpaHcrBeHHOM pa3nHrlr4H gTa BefiHrIHHa 6y4et teu 60nnure, qeM
MeHbIIre BpeMeHHoe pa3nHque MexAy npn.lunofi I{ cJreAcrBLIeM, To
ecrb rofAa, KorAa 6ucrpee reqer BpeMfl. floerorray cKopocTb npeB-
paureHHfl rlpnrrHH B cJ'reAcrBMr, Koropyn MH o6osHauuu uepes C2,
Mox(er cJ'ry>r(HTb nrepori xoAa BpeMeH.r{.

B uexasuxe cHJIbI sBrffIoTcq rIpHHH,HaMH, BbIgbIBaIouIuMH lto-
'BJIEHI,IC APY|I,IX CI,IJI .HJII{ H3MEH'IoUIHMH KOJIfiqCCTBO ABH)I(CHH'
re.n. Ec.nu cor!'racHo flananr6epy u3MeHeHHe KorHrrecrBa ABHx<eHHff
B CAI{HHI{Y BPCMCHH PACCMATP,I{BATb KAK CHNY HHEPIIH,H, TO CHJIbI
6_ylyr He roJtbKo npHquHaMH, ,Ho fi BogMoxubrMr.r cre,qprBr{rM}r.
Calor HHeprIaIo Moryr noflBnTbcs roJrbKo noA Aefimgner,r sHeuHefi
cgJrbr, To ecrb rloA AefrcrB,HeM co cropoHhl Apyroro rer'Ia. C roqKlr
3peHHff KJTaCCHqeCKOfi uexannxn HrproHa rrpu flepeAaqe AeftctsHg
oAHOTO TeJra Ha ,u,pyfoe BcerAa 6yaer nocJreAHee 3BeHO, rAe B CHny
xenpoHHrIaeMOCTH MaT€p,HH OCTaeTCT CKOJTb yroAHo MaJroe, nycTb
TOI{eqHOe, HO He paBHoe HyJrro npocrpaHcrBeHHo€ pa3nHqr{e. Taxnu
o6pasonr, oAHo H3 ocHoBHbrx csoficrs rtpnrrrlHHocrn - neo6xoAu-
Mocrb [pocTpaHcrBeHuoro pa3nv'v�rr npHrInH H cJreAcrBr.lfi - sxo-
r,HT B cncreMy Kra'ocarrecKori trlexan,ux4. llpn 9ToM, oAHaKo, IIpn-
qr.rHbr He orJluqaJrucb or cne,(crs,Hfr. C.leAosarerbHo, s gtofi 

-cE-

creMe epeueuH6e_ pa3Jr,Ilqae fipeArroJraraercff pa.BHbrrM nynro. 3ua-
qHT, Mexannra HrlotoHa orBerraer Mnpy c 6ecxoneqno'6otrruuu
xoAoM Bp€MeHH (Cr:oo). Be.rruqr.rHa xoAa BpeMeHH Mo)r(er cJry-
)IcLIrb raKx€ a uepofi npoqgocrn rtpl,trrnunbrx cesseft. flp'n 6ecro-
HeqHoM 3HaqeHHA XOAa BpeMeHH H3MeHHTb ero HeJrb3g HHKaK; BCe
rpnrrunHbre cBqgu craHoBtrct a6colrorH,o ttpoqHblMn, LI noryqa-
€Tcq norHafl AerepMHHHpoBaHHocm Mupa.

B reoperuvecxofi QHsHxe ssanr'aoAeftcrBrle tracrfir{ onHcbrBaerct
c noMoulblo cHJroBofo lIIoJrr, craBrrlefo 6.naro4apa reopHl{ OTHoCLI-
TeJrbHocrH Qr.rsllvecxoft pea.nryrocrbro, To ecrb marepr.reli. CnrosHe
noJrr Moryr cKJraAbrBartca. flpn raxoft Bo3MoxHocrg Haroxglinq
npHHrIHn HenpoH,HrlaeMocrH MaTepHH n,epecTaJr rifpaTb poJlb ocHoB-
Horo [pHHrIHna. B pe3ynbrare nepecraa 6urr 

-cyqelrseunHrtr 
r{

npHHrIH[ flpocrpaHcreeHHori HecoBMecrnM,ocrn npHrrHH co cJreAcr-
BHfiMri. Blrecre c reM B KBa,HToBofi reoplru conperrlennofi $nsuxn -
1I 3TO B[epBbre B ToqHbrx HayKax - noflBr.IJlacb HepaBHOrIeHHOcTb
B Bo3Mox(Hocrflx rrpeAcKa3aunft upoureArrrero u 6yayuero. Oxaau-
Baercff Bo3Mo)I{HbIM rrpercKa3arb noBeAeHHe cr{creMbt nocJle Bo3-
geficrnun Ha Hee MaKpocKonHqecKHM TeroM - npu6opoM H HeBo3-
Mo>KHbrM npeABbrrrHcJrHTb noBeAeHHe cncreM Ao 3Toro soeAericrenq.
3ro os,Haqaer, irro npu Bo3Aeficrsun Ha cr{creMy BpeMeHrr6e pas-
.rt,Hqne MexAy 6yayulnrra H flpo[reArxuM rrpr,rHrlr{nuaJrbHo .He Mo}Ker
6urs paeHbrM HyJrro. 3navur, s rofi Apo6n, Korop,ar onpeAeJrrer
BerHqHHy xoAa BpeMeld'u c2, sHaMeHaTeJrb He paBeH HyJrro. r{uc.rnl-
TE.TIb )KE COIJIACHO TEOPHI-I tIOJIfl AOJIXEH CIIHTATbCfi PABHbIM HYJIIO.
CneAoearenbHo, KoHIre[rIHff cospeMeHuoft aronrdofi MexaHHKH.

oTBerlaer Mupy, B KoropoM Cz:O. Mnp arouuoii uexaHHKr.t - erolvrH'p' rAe Her req€H'Itg BpeM€H.H I,r IIpH.ILIHH,o-cd'reAcrBe.HHbre cBfl3]IHe HMeror Huxa.rofi npoq'ocrr.r, a s'aqlrr, npocro orcyrcrByror fI;_
H.'ITI'€ CHJ'IbI CTAHOBHTCfl I,I3JI,HIUHLIM H MOXET 6HrI SiMCHEHO NOHq-

Tf:y :"upruH, He saKrroqanuuM s ce6e npnq,uHHoro cMbrcrra.lvlrrlp' B KOTOp'M HeT TeqeHHt BpeMeHH, Rn.nrercr Mnpolt H€onpe-
AeJIeHHocrer? - nHAerepMr.rHtlgMa, aae Moryr 6url ro'ntxo crara-crur{ecKue 3aKoHoMepHocrlt. Teopta Moxer ,qarb peqeflTbr Bbrr]Hc_
JIEHIIf l  HA6NrcAACUUX QUATAUCCXTiX BEflHIIHH, HO NPOHI,IKHOBCHHC
B_ CYUIHOCTI SSTCHNII OKA3bIBAETCfl I IPH}tqSNHAJIbHO HSBO3MO}KHbIM.B orpaHr{qeHuofi o6.nacrn queuuecxilx gsre',nft TaKafl, Teop's
CMOIJIA ' 'PHBCCTH K HAYIIH'IM OTKPbITTI'M NCPBOCIENEH'O.O 3HAI{E-HHr, orpoM'ofo npaKr'rrecKoro eQQexra. Ho gro coBepueHHo He
AoKa3brBaer noJrHoro coorBercrBua- Mrapa rsaHrosofi MexaH,HKH
*it:i:yL--{1ry.� MHp HHaerepuuHnsui eue ropue Mnpa non_
3""ili:ly-11-1!9" u"HocrH rorr.Hbrx HayK KnaccHq ecKoro repr{oAa.racnpocrpaHeuae npHHrI[[o,B xsaatosorl MexaHnKH Ha seci MapIIPI{BEJIO 6u x .o6ecIIeHHBaHHIo 

HayIIHoIo- no3HaHH.,I I,I HH..HJII,I3My.PyrosoAcrso xe B xHsH, npruuunou, qro Bce He HMeer cMbrcJrar
AOJIIKHO BbI3BaTb rI,uHEqH,oe oTHOrrreHHe KO BCeM BbrcoKr.rM no6yx_
AEHI,I'M H CTPEMJICHH'M IYIU'H TIEJIOBEKA. <TU BEPH.IIIb B HIPArc-ulero B Kocrn 6ora, a r-B ronHyro^3.aKouoorepuocro " fvf"p.lO"_
:T:.::"^_.:Hli9_ 

. .)),_ nHcarr s t94T -roAy' OfiHuirefiH 
.Ma*cy

DOpHy' o,qHoMy H3 ocHoBarenefi xna.nr"osofi il{exauuKu, orKpbrBrueMycrarucrr{rrecKyro HgTepnperaquro perrleHnr ee ypanueuuri. B r!roAbr B sTHX CBoHx B3rJrrrAax 3finunefis 6un nbqnn olr,rHor. Ho
BpeMeHa risMeHHJrHcb, .ri renepr QHsurl.l, gaAyMbr,BarollHecq HaA
ocHOBaMr{ cgoerl HayKH, He yAoBnerBopflr'rrr 6aHori nHeruHefi cro-p'oHor? JrofHr{ecKofo nocrpoeHVr'' , a crpeMflTct nafir:H ftroBbre rrDr.rH-
I{HNbI'  OTBCqAUIIHE PEAJIbHOMY MNPY I i ,  3HAqHT, MATCPHAJII 'C"qC-
cxofi Sz.uocoduu.

Hcruunas' MexaHHKa, To ecrb MexaHIiKa 4efrcraure.nb'ofoMnpa, AoJrxHa 6u* ocuoBa'a Ha np'Hrl'nax npuq'H'ocr' ecre-crBo3HaHufl. B qacrgocrn, oHa AoJrx(Ha yAoBJrerBopqrb ycJoBHrM
npocrpaHcrBeHHofo H BpeMeHHOro pa3JrHVnn npnuuu n ine4crenfi
u 6HTr, cJreAoBarenbHo, MexaHuxoft xoueqHoro xoAa BpeMeun. Ta-
Kaq Mex,aHHKa AoJIx{Ha BKJrloqarl e ce6R KaK .u,Be xpafinnx cxeMbr
"."f^l-Ty^ KrraccuqocKyro (C2:m) H MexaHuKy ar,oMa (Cz:O).

/VIHP C KOHEqH'IM" XOAOM BPEMEHH HE 'BJIgCTCfl I IPOCTO NPOME-
)KyrorrHbrM Me)KAy Mnpovr KraccHrrecKoft uexaHuru n Mupola rr,Ie-
xaHHKn aroMa. Konequufi. xoA BpeMeHpI craHoBr.rrcg QHslavecroftpeaJrbHocrbro, HaAeJrrrorqeft Mnp uosnMH KaqecTBarr.rn. hpeepaue_
HHe npnquH B cJreAcmnx rpe_6yer [peoAoJreHnfl ,.nycroftr, io,rxg
npocrpancrBa. 6es AanlHo,qeficisfiq nepeHoc qepes sry O"uarry
AeftcrB'Hr oAHOft TOTIKH Ha Apyryrc Mox{er ocyulecrBrrrrbc.tr roJibKo
c noMorrrbro reqeHHq BpeMeHrr. B e.neuegrapHoM aKTe sTofo nepe-
HOCa yx(e HeT MaTepHaJrbHbrx TeJr, ecTb TOJrbKo [pocTpaHcTBO HBpeMr. lloerouy cKopocrb npeBpaqeHrlri npuuuu u'.nuir.""r", ,o
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ecTb BeilHr{wiHa cz, eABa JrH 3aBHCfiT Or CeOrlCrs te.n. cXOpee Bcero,
oHa ffBJlflerct nocroflHHoft serr.r.r[,Hofi, eAnnoft .q.ng acero Mnpa.
Mu en4uu, qro npoueccbr B Mnpe nponcxoArr He roJrbKo Bo Bpe-
MeHr.r, Ho r.r c noMorrlbro BpeMeHr.r. Xo,q rpeueHn qBJrsercfl aKT,HB-
ttHl,t csorlcrBoM, 6.naro4apn KoropoMy BpeMq Molxer oKaabrBarb
MexaHHsecKHe Bo3Aer?crsns Ha MarepuanbHbre cucreMbr. Ecrecr-
BeHHO AyMaTb, qTO XOA BpeMeHH flBrqeTcq HeOTte,MJreMbrM ero
ceoftcreon, nogo6Hulr roMy KaK cKopocrb Cr:300 000 xu/c qBrq-
ercq o6sgareJrbHbrM cnoftcreol{ cBera. TorAa HenpecraHHoe reqeHHe
BpeMeHH, sosAeftcrsys ua MarepuanbHbre cncreMu, 6yAer npe[flT-
crBoBarb HacTyrrJreHr,rn paBHoBec,Hbrx cocroflHr.Ifi. C.ne4onareJlbHo,
g cgoficrsax BpeMeHru H cJr€Ayer HcKarb I{croqHIiK, nogepxr.IBa-
rcu{nr? x(HsHeHHbr€ rBJre,HHfl Mr.rpa.

.llossrxe rer{eHnfl BpeMeHr.r AoJr)KHo 6utn ,cgsgano c HarflpaBJre]r-
IIOCTbIO. HUUUtt C.TIOBaMH, BeJIHIIr,IHa c2 ,{O,II)KHa ItMeTb OIIpeAeJIeH-
fiHft sHax. .Ilor[.{ecxn cneAyer HMerb Bo3Mox(Hocrb [peAcraBnTb
Mnp, e l{oropoM TeqeHr.te BpeMeH,H r{Meer Apyryro Ha,[paBJreHHocrb,
To ecrb Mnp c ApyrHM 3HaKoM C2. Tenepr Ao[ycrr{M, rrr,o uB TortKr4
cr'reAcrBufl Mbr paccMarpuBaeM npurrnHy. TorAa npn .lrto6on.t Ha-
npaBJreHi4H xoA BpeMeHH AoJr)KeH 6urn Ha,npaBdreH B Harrry cro-
poHy. B qeu >Ke Mox(er cKa3arbcq rrepeMeHa HanpaBJreHHocrn Bpe-
lreuH? leouerpun ocra,B/'rffer eAr,rHcTBeHHyro Bo3MolKHocTb oTBera:
TeqeHHe BpeMeH,H - aro He rrpocro cKopocrb, a .luHefinar cKopocrb
rloBopora, roropufi Mo)Ker npoHcxoAr.{Tb tro ,{acosofi crpeJrKe H'JII{
nporlre.  f loHqrr4s no H rrpornB rracoBol i  crpe.nxu paBHocnJrbubl
noHqrnflM npaBoe H JreBo€. TaK, ulrteR nepeA co6ort nJrocKocrb
BOJIqKa, MbI MO)K€M CKa3aTb, qTO BpaUeHHe IIpOUCXOAHT IIO {dCO-
soft crpeJrKe, KorAa caMafl yAaJreHHag or HarrlHx Hor rorrKa
BoJrlrKa HAer Blrpa,Bo, a flpornB qacoeofi crpeJrKH, KorAa oHa HAer
BneBo. Bosnpauaxcb K npe)KHeft nosnrtr{H, KorAa H3 cJreAcrBr.rfl Mbr
paccMaTpr{BarH npfiqHHy, AOnycTHM, qTO TeqeHHe BpeMeHr.r npeA-
craBJrrer co5ofi noBopor Harrpano. 3ro o6crorreJrbcrBo ycJroBHo
orMerr.rM 3HaKoM urroc y C2. Tenepr orpa3uM ce6s B sepKane.
lna nuua, 3aMeHqroluefo Hac B 3epKaJIe, orMet{eHHblft Hanan noBo-
por BtrpaBo 6yaer noBoporoM BJreBo. floarorrly Harrre 3epKaJrbHoe
oro6paxeuHe AoJr>KHo cTaBHTb ! C2 sHaK MnHyC. HO erO O3fiaqaeT,
qro Aflq Hefo BpeMr reqer B 'rrpornBonod'rox(Hylo cropoHy. Hlax,
4!"p " nporuo,onoJro)r(HbrM reqeHHeM BpeMeHH paB,HocriJreH HaueMy
M"py, orpa)r(enHoMy B 3epKaJre.

B sepxanlHo orpaxennou Mnpe noJrHocrblo coxpanf lercf l  npn.
t{,IrHHocrb. floarorray n Mnpe c nporr.iBonoJro}KnbriM TerIeHneM Bpe-
uenu co6urlafl AoJrxtHbt pa3BHBarbcfl croJlb x{e 3aKoHoMepno, KaK
u B HarrreM Mape. flpu 4pyroM HanpaBneHnu BpeMeHH rreJroBeK
6y4er xoAHTb, xax o6uquo, JrHrroM B[epeA, v Anfl. Hero noMeHflIorcfl
MecraMH T,oJrbKo npaBoe c ,'reBbrM. Ouru6oquo AyMarb, tITo, nlncrnB
xuno$nruu Haurefo Mnpa a o6parnyro cropoHy, Mbr noJryqnM Kap-
tnHy Mupa [psruBonoloxHofi HalrrpaBJreHHocrr.t BpeMeHH. B saxo-
Hax npnpoAbr HeJrb3fl QopualuHo MeHflTb sHaK y [poMex(yrKoB

BpeMeHH. 3ro npHnoAHr K HapyueHHro npuqI.HHOCTH, TO ecrb rc He-
JIenoc?H, x Mupy, roropufi He Mox(er.cylecrnosaru. Ec.nn reqeHr,re
BpeMeHn BJII{f leT Ha MaTepHaJIbHbIe cHcTeMbI' To np}I H3MeHeHI'lH
CTO HAIPABJIEH,HOCTH AOJI}KH,bI U3MEHI,ITbCq V }TTI B{TNflHIN. IIOATOUY
Mnp, orpaxenuur? B 3epKaJre, no MexaHHqecKHM csoficrsaM Aon-
xeH orJrriqarbcr or Ha[rero Mupa. Kraccu.recraq xe MexaHHKa
yrBepxAaer ro)KAecrBeHuocrb erux Mupoe. Ao HeAaBHero BpeMeHH
gTY TOX(ACC"BEHHOCTb TIOJIAIAJIA I{ ATOMHA' MEXAHNKA, HA3bIBA'
ee _npaHrlrinoM coxpaneHnfl rlerHocrlt. Oluaro HccJreAoBaHns Ilu
u fura ffAepabrx npoqeccoB npn cna6ux B3auMoAeficrsusx noKa-
ganu oruu6oqHocrb 3Toro npHHqr{na. Ho sagolr.o Ao sroro orKpbr-
THfl gJreMeHTapHbre ua6.nr,o4enufl HaA oco6eHHocrqME 6uo.nornqe-
CxOft xusHLI HatJIgAHO noKa3bIBaJIH OTfiHr{ne Mnpa oT ero 3eDKa,'rb-
HOIO OTpaxeuzn. !,ocraroqno o6parurr BHUMaHue na .nuua, rnoro-
pbre B orpaxeHHoft aa6oparropnu npon3BorflT onbrrbr. OnH pa6o-
TaIoT JreBori pyxorl, cepAqe y HHX pacnoJr,oxeHo cnpaBa, H yxe tto
gToMy_npnsHaKy MolKHo orJrHqHTb 4erfcrnnrelrnyn .na6oparopr{n
or ra6oparopnu, orpax(eHHofi n seprane. MopQo"norn,fl x(HBorHbrx
u pacreuuft Aaer MHofoqHcJIeHHbre np,HMepbr acuMMerpr,ru, or,'rn-
qarculer? npaBoe or Jr€Boro. Hanpauep, y MoJrJrKlcKoB paKoBHHbr
nor{Tu BcerAa 3aKpyrreHbr B npaByro cropoHy. Muxpo6sr o6paeyror
KovrroH?rr{ ofipeAeJ'reu,Hofi cnnpalsHofi crpyKrypbr. flo4o6nafl. acaw-
Merpr{fl, He 3aBr.rcruraq or rofo, B KaKoM noJryutapnu 3eunu cyqe-
crByer opraHH3M, sa6urcAaercfl. u y pacreHuli. Hanpnrraep, B r.rx
npoBoArru.Hx cocyAax Bcer.[a [peAnoqrHTeJrbHa JreBarr c[HpaJrb.
AcHMMerpuff opraHH3MoB npoflBJrsercfl He roJr,bKo a ux lropQono-
rwr. B cepeAr.rHe nporrrJroro nexa JIyn flacrep orKpbrn xHMHqe-
cKyIO acuMMeTpHIO [pOTOnna3MbI H pslOrrl 3aMeqaTeJrbHbrx HccJre-
AOeaHr-rfi noKa3aJr, rrro acl{MMerprls rBJrflerc.f, ocHoBHbrrr{ ceoficr-
BoM xr.tsHn. Cnoxuue, xI{MHqecKH oAHHaKoBbre MoJIeKyJIbI Moryr
6urr noctpoeHbr no ilpaBoMy riilw JreBoMy BHHTy. Cueca, Koropbre
Bcrpeqarorcx B HeopfaHnqecroft rrpup,oAe, coAepx(ar oAHHaKoBoe
KoJrlrqecrBo rrpaBbrx r.r JreBbrx Qoprur. B nporon.ua3Me xe ua6aroAa-
ercfl pe3Koe HepaBerrcrBo npaobrx n JreBbrx MoJreKyJr. BosAeficTene
Ha opraHr,r3M npaBbrx H JieBbrx MoJreKyJr pa3JrHqHo. Tax, uanpnuep,
r'I_eBoBpalqarcuaq rJrroKoSa nosTr.r He ycBaHBaeTcfl opraHH3MOM.
VnopnaR, nepeAanqaffcff rro Hac.rreAcrBy acuMMerpuff opfaHH3MoB
He Molxer 6orm cnyuafixorl. Ouenu.qno, oHa flBJrrrercr cJreAcrBHeM
3aKOHOB npHpoAbr, B KOTOpbTX acHMMerpr{r noflBJrfleTcr ll3-3a Ha-
npaBJreHH,ocrH BpeMeHr.r. Acs,rrlnaerpHfi opnanr{gMoB Mo}Ker 6url ue
TOJIbKO naCCHBHbIM CJIeACTBHeM 3THX 3aKOHOB, H,O H C[eq[aJrbHbIM
ycrpoftcraou nJIfl ycnJreHr.rr xHgHeHHbrx npoqeccots c rroMorqbro
xoAa BpeMeHH.

BenuquHa Cz M€Hfl€T 3HaK npr,r oTpaxeHHH B 3epKaJIe. Taxne
BetHrIH,Hbr Ha3brBaroTct B MaTeMaTLIKe nceBAOCKaJIgpaMH B OTJIH-
qHe oT O6UqnUx Ber'rHqHH - CKaJrgpOB, KaKHMH tBJrtrOTCfl MaCCa,
o6'reu, TeMneparypa n T. 4. f lcen,aocxa.nnp c2 MoxHo crrHraTb
opHeHTHpoBaHHbrM no ocn npHr{HHa-cJIeAcrBLIe. B cHJIy yc,'IoB-
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HOCTH sHaKa cz npv .uro6ou nanpab.nenEr{ BpeMeHH 3ToT opr{eHTrr-
poeanHuft nceBAocKaJrsp MoxHo cqHTarb HanpaBJreHHbrM Ha Hac,
KorAa Mbr r.rs npuqnHbr paccMaTpnBaeM cJr€AcrBHe. Ho on no-
npexHeMy 6yaer HanpaBJreH K HaM, ecJrn MbI Te[epb H3 cJreAcrBnfi
6ygeu cMorperb Ha rrpuqfiHy. AeficrsuTeJrbrr,o, rrpu 3ToM nepexoAe
BpeMeHHO€ n npocTpaHcTBeHHOe pa3JrnrrHrr npHrrHH It cJreAcrBHfl
MeHtIo/r 3HaKH, Ho MeHtlorct MecraMn H npaBoe c JIeBbtM. 3Ha'Iur,
xoA BpeMerrfi, HMes oAHy H Ty xe BeJrnqnHy, na[paBJreH B IIpu-
qI{He LI B cJreAcrBHH B pa3Hbre cropoHbr. B clyuae AByx reJr npu-
rrHHbI oKa3brBanrcq Hepa3rHrrHMbrMH or c.ue4ctanfi. Ho rar aro
H ecrb s AericreprreJrbnocrn: HanpnMep, npu coyAapeHnr{ AByx rxa-
poB'Hexms pa3Jrr.rquTb, xaKoft H3 HHx s,BlIflercn upnuuHoft ux Ae-
$oprrraunn. B npupoAe BcerAa cyuecrByrm roJrbKo B3ariMoAer?-
crBr{fl, H BHpax{eHHeM sroro tBJIteTct rperlrft 3aKoH Hrtorona-
flopasure;rbHo, rtro aTm 3aKoH oKagblgaercg npocrr,IM cJIeAcrBHeM
ceoficre npHqHHHocrH H xoAa BpeMeHH. [eficrnue H nporuBoAefi-
crBne o6pasyror oAHo rrBneHxe, lr Me)r(Ay HrrMH He Moxer 6brrb
paepbrBa Bo BpeMeHH. floarouy HeBo3MoxHo ABHIKeHHe cucreMbr
B TIeJIOM 3a Cr+eT BHyTpeHHHX CHJr, TO eCTb HeBO3MOXHbT ABH'raTeJIE
THrIa [pecnonyroft <MaIuHHbr AuHa>. OrcroAa eule Mox(Ho 3aKJrIo-
qurl o6 oAHoM ua Qyn4ar'.reHTaJrbHbrx cnoftcrs BpeMeHH. ,[,onycrxu"
qTo HeKoTOpbIru npHeMoM HaM yAaJrocb H3MeHHTb xoA BpeMeHn
B 3aAaHlroft uarepuanrnofi cucreM€. I-lpn :rou HaM, Mo)KET 6uru,
H yAacTcg H3MeHfiTb Hanpg)KeHHt B cI4CTeMe, a CJreAOBaTeJrbHO, ee
gHeprnlo. Ho npunuunnaJrbHo HeBo3MoxHo u3MeFHTb o6qee KoJrH-
qecTBo ABIrx€HHfl CHCTeMbr, TO eCTb nOJyqHTb HM[yJrbC, paBHO-
cH.nruuft BHeuHeMy sosAeficrsun. 3uaqnr, BpeMfl Moxer 6url uo-
cnreJreM 3HepFrrH, Ho He HMnyJrbca. Bpeun tBJrflercfl Marepuarb-
uofi pea.rrnocrblo, He HMeKrIueft Huny.urca. O6pasHo Bbrpalxarcb,
or BpeMerrn H€Jrb3t orroJrKHyrbcfl, H oHo H€ Moxer 6ura xpu.nrxuH
r(ocM HqecKoro noJIera.

.[,,rn no.nyqeHHfl npH.IHHHo-cJreAprBeHHbrx pa3nHqltft napu te.n
oKagblBaercf HeAocraroqno. Heo6xo.qHr*ro A€ricTBHe Ha Hee rperb-
ero reJla. Tor,qa noryrlaercfl BHeuIHrt 'cliJla, To ecrb npHqHHa,
4eficrnyroruafl Ha oAHo H3 re.t sauefi napbr. floa ,u,eficrnueu arofi
npnqHHbr Moryr BosHHKHyrb creAcrBHs: cuJra AefrcrBHn Ha Apyroe
TeJro r{ oAHoBpeMeHHo nporunoleficrnue Ha reJro, c KoropbrM cBt-
saHa [pn']v*a. nnfl co6rrcgeHus o6uqHoro crrera BpeMeHH ero xoA
HaAo opueHTupoBarb no HanpaBJreHHro sHeurHeft cHJrbr.

flpe4cranuM npeAMer Ha croJle. Ha gror npeAMer 4erlcrnyer
cnJra rr)Kecrlr, To ecrb cuJra B3aHMHoro rpLITtxeHHq 3eM,'rH k
[peAMera. ?ta cuna rfxecrn, cBfl3aHHafl c npeAMeroM, flB,']tercfi
npnuaHoii AByx c.re4creuft, Bo3HHKaroluux oAHoBpeMeHHo: cH"rbI
AaBJreHHr, [puJroxeHHoft r cro.uy, H peaKuHH co cropoHbr croJla,
npHJ'roxeHHoti  K npeAMery. AonycrHM Tef lepb, rrro Harx npeAMer -
3ro Bo.ryr{oK, spaqarcu{Hftcq B KaKyrc-To cropoHy, HanpHMep rto
.Iacoeofi crpeJlKe, ecJIH cMorperb co cropoHbr cro,'Ia. Txxe.nuft
o6oA groro BoJIqKa oKa3brBaer AaBJIeHHe Ha croJr qepe3 rerKylo

ocb H JrefKHe cBfl3r{ eFo c ocblo. JlnireftHyro cKopocTb rIoBoPoTa
TOqeK BorqKa Mo)KHo paccMaTpI{BaTb aHaJlornsHo xoAy BpeMeHH
cr KaK rrceBAocKaJlfiP u, opl{eHTHposauHblfi no ocn BpaII{eHHs.
Tar uoxtto onncarb BpaI[eHHe, cBff3blBat ce6g c roqKaun cTona.
CsxsHeag xe ce6g c ilc,IraM,H o6ola BoJIrtKa, uu 6y,uer'r Ha6nro-
Aarb BpaueHHe KoHI{a ocH Ha cToJIe nponcxoAgIIIHM B Ty x(e cTo'
poHy no qacosofi crpenKe rpfl fcnoBHH npe)Knero rono)KeHns
IrpaBoro H JIeBoro. CreAosareJlbHo, EceBAocKangp u Anfl ToqeK
o6ola nonyqaercq opHeHTHpoBaHHbtM B cropoHy, nporHBoIIoJIox-
Hylo opHeHTaIlHH BpaIqeHHt c llo3lruu'n roqeK croJla. u ToqKa'Mg
croJla H BorrIKa oKagblBalorcfl cBfl3aHHbIMH ABe BeJIHTIHHbI - Cs
rl u, aHaIIorHrIHbIe tro cBoHM ceoftcrsaM. flpanuaa MareMaruKn
no3BonfloT Hx cKnaAbl,eatr. cxoAcTBo BeJIHTITIH U n cz cTaHoBlITCfl
oco6eHHo noJIHbIMf KotAa Hx HarIpaBJIeHHs coB[aAalor. Ec.rrn nefi-
cTBHTeJrbHo B npHpoAe npoHcxoAHT TaKOe CJtOX(eHHe Ir XOA B,pe'
ueuu cz, c roropulu cBfSaHbI o6uqHue cHJIbI, Ang Bpalqaouleficg
cncreMbl 3aMeHffercfl BerHqHHofi Cl * Lr, To MexAy croJIoM I{ Bonrl-
KoM Bo3HIrKHyr. /upnonHI{TeJIbHbIe cHJIbl, geficrnynuue Ha croJl H
BOJrqoK, cocraBrsroill{e Aonn uf c2 ot Beca BorqKa H HaIIpaBJIea'
rrble no ero ocu. floqeneHHe 3Tllx AOnOJIHHTeJIb[{bIX HauptxeHHfi
paBHocHJIbHO yBerlIqeHHIO 3HeprI{H.

O6paauo roBopfl, BpeMs BreKaer B cncreMy qepes [purIHHy
K CneACrBnIO. ECJIH BpaueHHe yrelnuunaeT BTeKaHI{e BpeMeHH'
TOnAa CHCTeMa'  MO)KeT H3 BpeMeHH noJ I  y t {HTb AOnonHHTeJIb '

Hyro sHeprnro. ,[,anrure Becrl{ TeopeTHI{ecKHe paccyx(AeHHt HenBq;
s6o6xoanr'ro orlbrroM yfu4urlcn B npaBHJIbHocrH 3THx yx<e n 6es
TOIO OqEHb AAJICKHX BbIBOAOB.

flousto ner ABeHaAqarb Ha3aA uoposnuft ASHb, yJIHI{bI ro-
poAa B JrerKoM 3HMHeM TyMaHe, IIOKyTIKy TexHHrIecKHx BecoB B Ma-
ra3nHe Har;lflAHbtx uoco6tlfi, a B Mara3HHe HrpyueK - qyAecnoro

rnpocKona. ftpocxon oKasarcq Aeftcrnute.nruo qyAecHbIM - He-
6o,'rllxul.{ H KoMIIaKTHurr,r. flyrueHsufi nnrxofi, oH AaBaJI oKoJIo
300 o6oporoB B ceKyHAy. flpu eece 150 r nofiyqaJlacb clrcpocrb
o6ola u:40 u/c. 3anepHyrufi e 6yuaxHufi naret Anfl ycrpaHe-
HHs Bo3AyglHbtx B.[HRHnft, oH 6ul noABeueg c BepTI{Kan$IOIi OcbIO
K l(opoMbIcJIy BecoB. flpu npaureHHH ero fiporl{B qacoeofi crpeJIXH'
.ecJrH cMorpeTb cBepxy, Becbl tloKa3anH yMeHbIIIeHne Beca Ha b-
l0 rvrr. flpH npaueHHH >re no qaconofi crpeJlKe HHKaKHx H3MeHe-
Hufi eeca He nponcxoAur'1g. B npuuUnne 3ToT Onut 6Uyt [OcTaBJIeH
H€BepHo, H xopouto cAe.nan'Huft rgpocKon Hgqero 6u He noKa3aJI
Ha Becax. BeAr scxoMble cnJtbl 4efictnyor Ha porop I{ ero onpaBy
no rperbeMy 3aKoHy HrrcrrOUa. OHH AOJI)KHbI KOM'IIeHcHpOBaTb
ApyF Apyfa B CHCreMe poTop-onpaBa, H nosToMy IIOKa3aHHfl Be-
coB .u.oJrlKHbr He MeHfltrcq. TorrKo H3-3a cuJlblloro 6on poropa
B rroar.IIHnHHKax Becbl noKasalu eQ0exr. BussaHHue grult{ 6oeM
nH6paqun orAenunn cN.lty, o6aemaroulylo porop'..or cHJIbI, npnno'
:xeunoft K orrpaBe, repeHecfl ee 4eftcrnue sa crofixy BecoB. floay-
r{H,,racb napa cKJr, noB€pHyBluafl KopoMblcno BecoB. flyctr npollecc
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3ror pa3,{eJreHHr cu.n 6ua coeepu€nuo HescHbrM. Ho se.4r na6an-
Aaxcfl, 6eccnopuufi aQQexr norBneHnr cn.n, 4eficrByrorrlnx no ocn
rHpocKona r.r 3aBr{csul}rx oT HanpaBneHr.rr BpalleHl(fl,, To ecTb Tex
CHJI, KOTOpHe npeAcKa3brBaJra HAeg xoAa BpeMeHu It 3aKOHoB
npHrIHHHocrn. flepe4 rJra3aMH orKpbrBaJracb cKa3oqHafi uaHopaMa
Qneuvecroro nos4eficrBr.rs BpeMeHH Ha npn6op. floggrlracl sos-
MoxHocrb nyreM Mexannr{ecKofo onbrra nonyqarb cBeAeH,Ht o ceofi-
crBax npuquHmbrx cssseft H BpeMeHH, no4o6no roMy KaK panee
a QnauuecxHx .na6oparopntx H3yrrarncb cpoficrsa ereKTpr.rqecKux
s MafHHTHbrx rBJreHHfi. MHorHe roua $uaocoQcrux pasunurleHuft
o cnoficrgax npHr{}-rHHocrn Mofyr 6urt csstbr c ['oJrKH. B",au Aa)Ke
caMoe cnJlbHoe aoo6paxeHue He Mo)r(er cpaBHnTbcfl c sKcnepnMeH-
TaJrbHbrM HccteAoBaHHeM peanbuoro Mnpa.

fiaxe nepnufi npocreftruuft onut AaJr Bo3MoxHocrb onpeAe-
tHTb sHaK H BeJruqrlfly Cz. O6.nerqeHHe rupocKona o3Haqaer, qro
AOIIOnllHTeJrbHbre CU,rU ,qeficTByroT B ToM xe HanpaBJreHHH, KaK lr
o6uqsue cH.rrbr Mex(Ay rnpocKoloM n onopofi. B eroM c.nyuae Ce
fl u HMeIor oAHo HanpaBJreHHe H cxJraAbrBaroTcfl MexAy co6ofi-
O6aer,reHHe ua6"npAaJrocb npH BpaueHHH rupocxona npmuB qa-
cosori crpenxu, ecJrH cMorperb cBepxy, a 3HarrHT, IIo qacosofr
crpeJrKe, ecJrH cMorperb co cropoHbr onopbr. flolyuaercr, qro xoA
BpeMeH,n [pencraBnrer co6ofi noBopor no qacoBofi crpenxe, ecln
cMorperb ns o,qnofi naanuo4eftcrnynuefi ToqKH Ha ,qpyrylo. He-
n3MeHHocrb xe noKasannk BecoB nprr Bpalqenu]r BoJItrKa no qaco-
nofi crperxe (cuorpx cnepxy) rDBopHT o roM, qro ,J npHo6peraet
ceoficrga cz TonbKo rrpH coBnaAeHHH nx HanpaBlenufi: To ecTb
mrAa, KonAa lrMeercfl cnJra, ,u,eftcrsynulafl B Ha[paBJreHH,r] u. Te-
nepb Mox(Ho AaTb MaTeMaTHrreeKoe onpeAeJreHHe sHaKa c2: xo!.
BpeMeHH Haurero Mnpa rB.Eflercr nceBAocKarrpoM, noJroxflTeJrb-
HbdM B .nesofi cHcTeMe Koop,4HHaT. BeJlH,ruHa Cr onp€A€nreTcs oT-
HOUTeHHeM OCHOBHbIX CHJI K AOnOnHHTe.[bHbIM, yMHOXeHHbTM Ha
.nnnefiHyn cKopocrb noBopora rupocxona a. floayuaercr 3HaqeHHe
rrcPrAKa Tblcflrr'H KLIIOMeTpOB B CeXyHAy. ,4a;rrgefturHe onbrThr
no3BoJrHJrH yroqnnrb sro 3HaqeHxe. MoxHo cr{nrarb C2:
-f700 xrra/c (r nesofi cHer€Me KoopAHHar) c ouu6rofr
-r50 xr'r/c. Apyrofi, yxe npglrqunuaruufi p$yrbrar onbrra 3a-
KTIOTIAETC' B BO3MOX(HOCTI{ P 3AEJIHTb TOTIKH NPITJIOX(EHH' AONON-
Hr{TeJrb,Hbrx cHJr, To ectr o6pasoBarb napy. 3nauuT, BpeMfl Mox{er
He roJrbKo coodularr cncreMe Ao[oJrHHTeJrbHy]o gHepruro, Ho n Ao-
noJrHnTeJrbnufi uoueHT BpaII{eHr{s.

Sruu onbrroM 6lr.u Haqar neprufi qnx.n .na6oparopHbrx HccJre-
AosaHnri. Heyua.uocr [oBeAeur{e yx<e Hacrotulux rnpocKonoB aBHa-
rlroxHbrx npn6opon. flpr.r pasuoM roJrox(enfiH ocr rHpocKorroB H3y-
qaJlocb oTKJIoHeHT{e BecoB H oTKJIOHeHHe AJIHHHbTX MaSTHHKOB (Or
3 4o I I r'r), TeJroM Koropbrx cnyx(HJru rnpocKonbr. Bo ncex cny-
rrasx Aar nonyqeHnr aQSexton 6u.uu ueo6xoAuulr nu6paquu"
ocyuecTBngeMbre HJIH MoTopoM c SKcqeHTpHKoM, LIJIH c noMolrlbro'
aJIeKTpoMarHltrHoro pene. OKa3aJlocb, r{To AonoJtHHTeJrbHbre cnJrbr

xoAa BpeMeHH BCerAa 4eftcrayror IIo ocH rHpocKona, Ho HanpaBne-
HKe Hx gaBucrlr or roro, c qeM cBr3aH HcroqHHK an6paqnrt _
c ro,{xoft onopbr rnH c poropoM. Tar, uanpHMep, rra Becax IIpH
ea6paquu onopbr xopouuc.na npauanrunfiia npor"" qacosbfi
crpenKH rupocKon (cuorpr ceepxy) He craHoBuJrcfl,Jrerqe, KaK
6oruo B nepBoM onbrre, a, uao6ofoi,'yae.nnvuBaJr Bec. frpn uaruxg*6paq'qx Her HHKaKnx aQQeriog. OHn rroflBJrsrorcfl, HaqHHas
c HeKOTOpOTO yCKopeHun au6paqnft, cocraBnsroqero 3HaqfiTenbHyro
AOJrK) oT ycKopeHHff TsXecTH, H OCTaTOTCS HeHSMeHHbrMH npH
AanuHefirueM yBenHrreunn xoae6anufi. Hx serxquHa nporoplluo-
HaJrbHa Bparqapqeftcs uacce rnpocKonos. B cxcreue I air6pa_
rlHrMH pe3{o -Bbrpax(eH Hcrorrnr{K (npnuuna) H npHeMHilK Ltx
(cneAcrBHer. I' 3THX roqKax HaTfx(eHIrR nn6paqun Aon)KHb[ coor-
BercrBoBaTb He xoAy BpeMeHr{ c2, zt -H3M€HeHtroMy H3_3a BpauleHu,
rr{pocKona xoAy BpeMenw cz f a. PeeyJrbrarbr onHroB HaAo IIo-
HHMarb raK, '!ITO He MO)Ker 6uft qacrHrrHoro npeo6pasoBaHH8 CI{Jr.
JIn6o sce Aefi€rsynqxe cr{Jrbr ,(AanaeHae fupocrotra H Harffxe-
Hun nu6paunfi) .cooraercrByreT o6truuouy xoAy BpeMenu C2, .nu6o,
HaqHHafl c HeKOrOpOro 3HaqeHr.rfl Harffxeuufi nn6paqnir, ouH. nce
npeo6pasyrorcfl K HoBoMy xoAy BpeMeuu Cz * a. Circnla cneAyer,
riro xoA BpeMeHH HMeer onpeAeJreH,Hoe 3HaqeHHe B ,[,aHHOft,rOqXe
flpocrpaHcrBa. Hanpaa.neuHe ]r(e xoAa BpeMeHr{ saAaror o6cros-
TeJrbcrBa, an6paunfi: oHo AoJrlKHo coBnaAarb c HarrpasneHllerd Aefi-
crBHfl cuJru, Bbr3blBaloulefi an6paunp, Taxnu o6paaorrr,. oKa3r,rBa_
eTcfl Bo3MO)KHb_rM y3Harb npocrbrM H3MepeHHeM, fAe HaxoAHrcq np-H_
uuua euopal{sft u rAe ee p$yJrbrar. 3ro o6crofreJrbcrBo noKa3br-
Baer' r{To npHrIH'HbI peanbHo or.IlHqalorcg or cJIeAcrBHfi H tlTo npo-
H3BeAeHHbre orrbrrbt HeJrb3fl O6tscnurr nHaqe, xax 4eftcraHeM xora
BpeMeHH Ha MaTepHaJrbHLile cHcTeMbI.

6es nuSpaqaft B3BeruHBaHHe rr{pocKonoB He noKa3brBaeT 90-
Qexra 4eficrnur cuJl xoAa BpeMeHH. Tar g AoJIIKHo 6H"", rroroMy
IITO B CI,ICTEMC <<IHPOCKOTI-OIIOPA> CI,IJIbI flBJISIOTC' .BHYTPEHHHMI.{.
olHaxo.,oHH _Moryr rrponBr.rrl ie6s B Aorro,'rHnreJrbHbrx fesoprtra-
rrHflx. y ,ra60paropHbrx' BoJrqKoB qeHrpo6exHue cHJrbr HaMHono
npeBbrruarcT cHny rq)KecrH. floerouy HcKoMbre nonoJrHHreJrbHbre
ae$opr'raqr.ru eABa rru MoxHo o6uapyxnru Ha SoHe aeQopuaunrl
or qeHrpo6e)KHbrx cH.n. Ho y KocMrrqecKHx reJr [s-3a 60rlruHx pa-
{fYcoa ueurpo6exrHbre cHJrbr 3HaqHTenbHO MeHbrue cHJr rr}KecrH.
l lo3roMy AonoJrHHreJrbHr,re,qesoprraaqnn 6ucrpo Bpar{arcuIuxcrr
r;r3H€r AoJrlKHbi 3aMerHbrM o6pasonr H3MeHsTb Hx Q[rypy. IIo,(
4ericraneu cHJr xoAa BpeMeHH oAHO lloJryurapne nJraHerbr AoJrxHO
crarb 6olee BbrrrHyrbrM, qeM Apyfoe. onpele.rreHHnft HS orrbrroB
sHar< c2 r.rnH npocTo pe3yJrbTaT rrepBoro oflbrTa rro3BoJrfleT upeA-
cKa3arb, qro 60aee BhrrtHyrbrM AoJIXHO 6Url rcXHOe floJryuapue
I IJIAI-IETbI, BPAUIAJOUIEfiCg N NPqMOM HATIPABNEHI,IH, TO ECTb NPOTHB
qacogoft crpe!'rKH, ecJrH cMorperb co cropoHbt ceaepHoro noJlroca.
B n.rr.anere nponcxoArr BganMoAeftcrsaq Macc, HMerournx pa3Hr{e
.nuneitsue cKopocrH epauennfi. Hanpuuep, 4eficrene 3KBaropHaJrb-
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HbIX MaCC Ha MeAJTeHHO Bparqarcullecg Maccbl oKono ocH nJlaHerbr
a roxHoM nonyulapHH npoHcxoAHT, KaK y TflX{enofo BoJrr{Ka Ha
croJre npx BpaUeHI{H ero npornB qacosoft cTperKH, ecnH cMorperb
CBEPXY. B PESYAITATE .U,OJI)KHbI NOflBHTbCfl AONOJIHHTCJIbHbIE CHJIbI,
pasABnrarculrre 3KBarop n lOxnulfi uo.npc. Bce 3rH cn.rrbr BHyr-
peHHHe, nosroMy rIeHTp rfix(ecrn n!'IaHerbr ocraercg ga ueme. OHn
Ha[paBneHbr rro ocu BpauIeHHs rrJraHeTbr K ceBepy B yMepeHHbrx
rIIHpoTax, a n6nnsll noJrrocoB - K lory. C,reaoearealHo, n' o6oux
noJry[rapHrx AoJrx(Ha cyulecTBoBaTb napaJrJreJrb, rAe cr{nbr xoAa
BpeMeHH OTcyrcTByroT.

Heuepe'nur QororpaQuqecKnx ueo6paxenufi lOnurepa u Ca-
TypHa, HMerorrlHx cpeAn rrdtaHer Han6olturyro cKopocrb BparrleHHr,
I IOKA3AJIH, I ITO B HX QNTYPAX ACfiCTBHTCd'IbHO CYIIIECTBY,ET ACHMMET-
pHfi no orHotueHnlo K 3KBaropy H loxHoe nonyuapne 6onee Bbrrfl-
Hyro. Beanqxna stofr acHD{MerpHH HaXOAHTCfi B XOpOrueM COfnaCHH
co 3HaqeHHeM cun xoAa_ BpeMeHr{, Hafi.4eHnuu a na6oparopnbrx
o[brrax c rupocKorrou. OruocaTeJrbHo 3eu.nu He cyulecrByer Ao-
cTaTorrfio Tor.rHbtx rrpffMbrx feoMeTpHqecKHx HSrr.repeHnft. oIHaro,
r{3MepeHr{e cHJrbI T')KeCTI{ Ha noBepxHocrn 3ell.l ltf H AaHHbre o ABH-
)ICCHfiH I{CKYCCTBCHHbIX' CNYTHHKOB NOKA3bIBAIOT, qTO CHJIA T'r)KECTilI
B ceBepHoM noJlyuapnH HecKo"nsro 6oasure, qeM a rcxuoiu.. .Ll,nar
o,rlHopo[ttofi u.na,Heru raK H AoJr].{Ho 6url npn:BbrTflHyroM roxHoM:
rroxyuapnw, u6o ero roqKH HaxoAETcr Aanbrue or qeHipa rrxecrH
rrJraHErbr. oAuaxo B reoAesHqecroft JlHTeparype crrerlHaJrHcrbl Ae-
Jrao'r- o6paruurl BbrEoA. cyrs aroro pab-xoxfreHHr, i3aKrroqaeret
B ToM, ,{ro 6es yqera cHJr xoAa npeMeun yBennqeHue rflrKecrx
B ceB€pHoM rroJryuapalr MoxHo o6tscul.rru.rolr*o flpucyrcrBuem
rall '60aee n.lorrHux nopoA.' Ho rorla norenqllaurnas 3HepnuF
6y4et 6o.nuure H noBepxHocrb ee HopManbuoro, 3naqerrufi -oToABn-
Hercr AaJrbure. lloaepxprocrl x(e- oAHHaKoBofi' eneprun flBJl.fisrcfi
noBepxHocrbro cnoxoftIrofi BoAbr H, 3HaqHT, onpeAenfer ,.enrypy
3etil.rrn. Vrax, c erofi rorrKlr speHufl ilonyqaerefl BbrrtHvrocir Ou-
rypni 3eur'ru B ceBepHor'l no.iryu apHH. Oanaxo 'unrepnp6raqrn sra
ffBHo HcKyccrBeHHa 'H MorJra 6urrs eu4eHHyra roJrbKo ,npn,oTcyr-
crBHH Apyroro o6rqcneHus. r, .

Csnu xoAa:BpeMeHlr Ha rroBepxnocrn 3eu.ux Mo)KHo o6Hapy-
xurb reM xe Mero,{,oM nn6pauufi;'xoropnfi flpuMeHrJrcfl npn Hc-
CNCAOBAHHH i lOBEAEHUfl TUPOCKONOE. 3rN CI.IJIbI BbI3BAHbI B3AHMO.
Aefic'rexeM uacc 3eman, BparqatolllHxcq c pa3Hbr,Mr.r ,'rnHefiHulrn
,cKopocrflMu. flosrouy xoA BpeMeHH ua nonepxHocru 3eunu orJru-
qaercs or o6uquofo BHarreHHfl. Cz, w Cz lo6aBJrrercq HeKoroDar
ycpeAHeHHas cKopocrl  D, uanpaBJreHHafl  rro ocH 3euln H sael icn-
x{aq or urnporbr. E.naro4apn 3ToMy npurrunHo-cJreAcrBenHbre cBq3H
Ha noBepxHocrr.I 3eunn Aor'r)KtrbMMerb HHTepecHbre oco6eHnocru-
flo4aeruunas nro6oft fpy3 Ha 4,rnuHoft ranpoionofi.Hurn, racqu{ert
xone6auut, u nu6pupyn rorrKy noABeca, Mox(Iro y6e4urscr, 'uro
3TOT MaflTHHK OTKrOHrreTCfl K OJy Ha onpeAeJreHHyro BeJrHr{HHy,
saBucrutyrc or rrruporu. TaK, s Jl6nnHrpaAe rpexMerponufi Mari-

HHK, HaqHHafl C HeKOTOpOft CUnbI nU6paqnft, oTKnoHffercfl K lory
Ha 0,06 utvt. Ec;tl.r Ha pblrlaxHblx Becax oAHH rpys pacnoJlox(HTb
Ha gJracTnqHoM noABece, To npl{ Blr6paqun croftxH BecoB Mo)KHO
Ha6rtoAarr yux(eneHrre sroro rpyga, npo[opllnouatruo-e ero Macce.
Ecnn xe HcrorrHHKou nu6paquu sBJlqercfl caM rpy3, a croftra se-
coB yKperrJleHa gJracTLIqHo, To, KaK I{ B onblTax c rHpocKoIIaMI{,
eQQexr Menqer BHaK: nponcxoAltt o6.nerqeuue sroro rpy3a Ha
npex{Hrorc BenHrrHHy. OqesNAHo, MaflTHHKoM n3Mepflercfl ropn3oH-
TAJIbHAfl COCTABTqIOUIAfl CHJI XOAA BPCMEHH, BbI3BAHHbIX BPAqE-

sueu 3euar4, a Ha Becax BeprnKaJlbsag. OriloureHlle gTHx cIIJI no-
Ka3brBaer, qro Hx pe3yJlbrupylouafl AeficrgfirerlHo HanpaBneHa
no ocH BpaIqeHHfl 3eu.nn. OrcrcAa fionytlaeTcfl Bo3MoXHoCrb HaXO-
AHTb IIoJro)KeHHe geunoft ocn, a cJleAoBareJlbHo, H Iuupory Mecra
Ha6rIoAeHHfi. HsuepeHHfl, BbInoJIHeHHbte Ha pasublx lunpotax, lto-
Kagarv, qro cHJIbI xoAa BpeMeHH orcyrcrBylor ''Ha ceBepHofi na-
panJrenu 73"05'.

Onrtru c nu6paunflMl{ uoMHMo Bo3Moxcoro npaKTnqecKoro
3HaqeHHr or{eHb HHTepecHH c npuHqlrnHanrHofi cropoHbl. Be4r ue-
pe3 snacrn.{Httfi norsec nu6pauull He flepeAalorcfl rpy3y. Buecre
c TeM Ha MagTHHKe IIpOHCXOAHT U3MeHeHHe rIOrOxeHHfl rpy3a-
3Ha,rxr, LrgMeHeHge Hargx(eHug noABeca BbI3bIBaer u3MeHeHHe ero
Beca, To ecrb cHJrbI B3aHM'Horo npuTflx(eHl'tq 3ea{nu H rpy3a.
C roqxn 3peHufl o6H'IHux npeAcraBnegnft o tBJ'Ie[IHflx B Heopra-
Hnqecxoit npHpo,(e npoHcxoAl{T Hacrotulee qyAo: npHqHHa [3M€-
HHracb ,u,Jtq roro, 'lro6bI Aarb 3aAaHHoe cJleAcrslre. B erHx Onbilax
npoxcxoAur o6pauteune npHqHHHHx cBfl3efi, n cleActBueu ol{a3bl-
Baercq Bo3Mox{Ho BillrflTb Ha rIpHtIHHy. 3uauut, nccneAyfl HsMeHe-
HHr Beca rpy3a, npaBu'JIbHbIu 6yaer craBHTb Bonpoc He (noqeMy>'

a Bonpoc <Arg qero> - Arq roro, 9To6bI H3MeHuJIocb HartxeHue
noABoca. B o6;ractn ror{Hblx HayK, B aHa,'IH3e npocTofo MexaHurle-
cKoro oflbrra oKa3aJlcg saKoHHbIM Tor HaHBHuft aonpoc, Koroptlu
Haqnr{aercfl AercKoe [ogHaHLIe Mr.rpa. 3axongocrb gToro Borlpoca
coBceM He o3HaqaeT ueneycTpeMJIeHHocTH MHpa. oHa BbITeKaeT
u3 BO3MOXHOCTH BJIHflTb Ha ,HanpaBneHHocTb TeqeHHfl BpeueHll.
B onuca,Hsblx onblrax sro BJIHtHue 6u.no ocyqecrBneno Bpaue-
HrreM, Ho He HcK.'rnqeHa Bo3MO)I(HOCTb, qTO CO BpeMeHeM yAacTcfl
safttn H Apyrue cnoco6u Bo3AeftcrBnt Ha BpeMfl.

flpelcrasuM renepb, rITo Ha reao_AeficrByer He ronbKo cHJIa
Tflxecrt{, Ho H Apyrue cHJIoBbIe noJlfl. Cnpauuaaercfl: KaKar xe Il3
gTHx np.HqHH LIsMeHI{Tcg AJIS roro, qro6bl Aarb ueo6xoAl'ltrloe cneA-
creHe?-BoeMoxHo, qro npu noMoIqH onbIToB yAacrcff uainu roJIbKo
BepotrHocrb H3MeHeHng rofi unn uuoft rIpHlIHHbi, Ho 9To He o3Ha-
qaer HTHAeTepMHHI{3Mal HanpornB, Aaxe 3HaHI{e ronbKo gTHx Be-
poxruocreft no3BoJtnr ropa3Ao r;ry6xe npoHuKnyrb- B csoficrsa
pa3rnr{Hbrx cItJIoBbIx nonefi, no4o6tto roMy KaK ua6.lrcAeHHn HaA
noBeAeHr{eM rIogefi, npecJle,(yrcq}rx oAHy qeJlb' Aalor 'He [pocTo
CTaTI.ICTI{r leCXnfi uarepfiAJl,  a nO3BO"'I f i IOT y3HaTb I{x HHAHBHAyanb-

Hsie oco6eHrHocrg. Bonpoc <AJIfi qero>, Ka3aBuIuftcs raxnu HaHB-

326325



HbIM, Ha cauoM Aene Moxer aecru K IIo3HaH,Itro orreHb ray6oxux
ceoficrs Mnpa.

Bropofi qHKn onbrroB no H3y*e'un npHq'B'brx csqseft 6ua Ha-qar B pe3ynbrare ua6nro4eHnir nal or{eHb crparHHbrMr{ oocrosre.rri-
crBaMH' COnpoBoxAaBruHMH OnHTbr llepBoro urnxaa. B onucasHux
Bbrrrre orbrTax c 

-o_u6paunrMH HHrepecHo TO 3Haqefi.He "nOpuunr,
npH KOTOpOM noqBJrrroTc.E CHJrbr xoAa BpeMeHH. oveeu4uo, arot
Bo''poc orHocHTCr K Upo6ae*re npoqHocrH npHqHHHbrx cgsgefi.
orasanocr, qro rrp' crporou co6irorenu' oAHHx u rex x(e ycno-
anft onura sHarreHnr an6paqnri, neo6xoAnuri lr"--n"iryveuHi eQ_
$erra, Menrnucb B or{eHb rrrnpoKnx npeae.nai fr-r"- *r*nx-To cro-poHHHx o6croqreabcrs, rexaurx, no-BHAHMoMy, nne aa6opt;ot;;.
9acro Ha6nrc4a.nxcb BHesarrHbre H coBepue'Ho Heperynrp'bre ng-MefleHl{fl. EHeaan AHH, KorAa HeKoropbre onbrrbl fipoero He yAa-
aaJrl'cb. Ho uepes HeKoropoe Bp^eMr B TeX ".e ycnoB'ffx o'oBa no-Jyqarl.Icb npexHHe -aQ@xru. OqesuAuo, gtll o[brrbr rBJrflrorcfl
caoeo6paeuuu ypt6opou, BocnpHHHMarou{HM H3MeHeHHfl, rrponc_xo4rrrlae s cgoficrsax BpeMeHH.- fIo_slrAHMoMy, KpoMe xoa'a Cry BpeMeHH cyu{ecrByer eure H nepeMeHnoe isoficiso. Oro'ceofi--
CTBO MOX(CT 6rIrN HA3BAHO IJIOTHOSTbIO HJI'H I{HTEHCHBHOCTbIO BPE.MeHH. OHo uanour.rHaer HHTeHcHBHocrb cBera, xapaKTepu3yroqyp
cBer' InoMHMO rocroruuofi cxopocrn efo pacupocrp axeiwn.' Hgnre-
HeHHe [JrorHocrH BpeMeHH MO]Ker npoHcxoAnrl HS-Sa Sxsuvecruxnpo{eccoB, npoucxoA"u(ql n Mufe. Vxe oaua aos1{oxiocrb perr_.
crpar{HH 3Tr.rx Hsl{eHeHnfi rroKa3brBaer, uro 4eficrBHe cflcreM Ha:
.4,pyfne c[creMbr Moxer flepeAaBarbcfl qepe3 BpeMfl, 6eg cunogux
noleft.

llo-au.quuoMy' cyulecTByeT M'oro o6crosrerbcrB, H3MeHrrorrl'r
nJrorHocrb Bpe.MeHH. Hec*rorpr Ha AnHTeJrrHwe Ha6rrcIeHnr, yAa-
.nocr nafirr.r roJrbKo o,auy aaro,IroMepHocrb. ilosauet^ oceHbro H
3 TIEPBYIO TIOJIOBHHY 3IIMbI BCE OIIbITbI NONYqANTCq NETKO. JICTOU
)T€ 3TI{ ONbITbI 3ATPYAHCTTbI HACTOJIbKO, qTO HEINOTOPbIE HX BAP.H.
a,HTbt He BbrxoAqr coBceM. BepoRrno, Ha n.noruocrr BpeMeHr{
BJrr.rflror rrpoqeccbr, npoHcxoAflurHe B sel,rHoft aruoceepe. B'ce sro
iloKa3brBaer, rrro A-oJrx(eH 6nrr nafiAes cnoco6, xoroiur.r Mo".'o
6y.qer yxe no csoefi wttr\uarnBe BJrr{flTb Ha BocnpoH3BeAeHHe onbr_ToB. Cxopee Bcefo, AJrfl 3Toro HBAo n na6opiropi"- "o.npo"r-'BecrH Qnsauecrurt rpoqecc c pe3Ko nupaxerinulr pa3flHqHeM
npHqHHbr Or cJreAcrBHfl. flocxoarxy H3yqaercfl flBJreHHe raxoft.o6uquocru, KaK BpeMt, oqeBHAHo, AocraToqHo B3flTb cauuri gneMen-'tapuufi MexaHHqecxufi npoqecc. Moxno .nrc6uu 4ur.u"an"" nepHo-
AHqCCKH NOAHHMATb rPYs HNI{ TAKHM XC NYTCM HAT'rHBATb sAKPETI.
.neH'yro ryfyro pe3n'y. flo"uyvaercfl c'creMa c AByMff nonrccaMH:
HCT.OTTHHKOI'i p390ru H, npHeMHr.rKOM, TO eCru npnvuHHO-CJieACTBeH-
HUrft Anno,'rr. xecrxor? nepelaueft no.nrucu sTOrO AHnOns MoxHo
qa3leHflyrb Ha AocraroqHo 6onruroe paccroffHHe. B ra.recrBe npH-
6opa rraox'o B3flTb ror AnHHHuft uas'rsuK, Ha KoropoM npu eir6-
par{Hr{ ToTIKH noABeca nonyqanocb orK.rroHeHne K rdry r-rs,e4, gna

xo,qa BpeMeHH, BbrsBaHHHx BparqeHxeM 3ena.uu. B,u6pauuu HaAo
Hacrponrb raKHM o6p'asou, qto6u Bo3HHKar He uo.ltuuft eQeexr
orKJroHeHHfl It lory, a roJIbKo Jrr.trub TeHAeHTIHE nbgeflenns 3Toro
sQQerra. Oxasanocr, qro gra reHAeHrIHr gaMeruo Bo3pacraer n
Iaxe nepexoAnr s nonHbrft sQ$err, ecJrn K Teny MarrHHKa r.rJru
K ToqKe noABeca npu6.unxarb npneMHur noe6yxgarcuteft cncreMbr.
c npn6.nax(eH'eM x(e Apyroro noJrroca (aaniare.na) nornaeune
Ha npn6ope aQQexra HeH3MeHHo 3arpyAHffJrocb. flp,n 6.nxgrou
PACNOJIOXEHHH ABI{rATCNfl I,I IIPHEMHHKA AOJI)IGA 6UtN XOUNEHCA-
qHf I,IX BJIH'HI,IE, H AEftCTSHTCJIbHO, TOIAA HHKAKHX AONOJIHLTTETb-
uux_sQQeKToB Ha npu6ope He nonyqa.nocr. B;rusHr.re noJrroca Ha
.npn6op oKa3a,rocb He 3aBHcrIqI{M or HanpaBJreHlrrr, To ecrb or no-
JIOXEHI{' MCCT 

 

IIOJIIOCA OTHOCITTEJIbHO MA'THHXA. SQQEXT, BJII]g.
HH.F 3aBucrir roJrbKo or paccrorHtifl. Lr MeHrercfl He o6paruo npo-
noprlnouaJrbno ero KBaApary, KaK y crrJroBbrx no.nefi, a o6paruo
npoIIoprrHolraJrbHo nepnofr creneHH paccroflHHfi. JIro6ue sKpaHbr
coBeprueHHO He npenrTcTByroT BJlrIff Hr{rc.
- K relr xe sriao1aM nprrBeJru Ha6.nrcAeHHr, 14 Ha ApyrHx npr6o-
pax, _ HarIpHMep Ha Becax c SIaCTHTTHO nOABerxeHHbrM rpy3oM 14
c su6paqrsuu Hx otropu.

llo.'ryve"rre--p"ryJrbrarbr noKasbrBaror, qro s6rHsH cncreMbr
c'npuquH[ro{neAcrBeHHbrM orHorrreHneM (Annrare.nr n npneunxx)
nnorHocrb BpeMeHH Aerlcrsfirerb]ro r{3MeHsercfi. oxo.no ABHraTeJrf
npoHcxoA[rT pa3pex(eHHe BpeMeHH, a OKOJTO [pHeMHnXa _ ero
ynJrorHeH.He. fIo;lyuaercq BneqarreHHe, rrro BpeMfl BT.grIlBaercfl
npnuHuoft u, uao6cpor, ynJrorHflercq B ToM Mecre, rAe pacnoJro-
x(eHo cJreAcrnue. floaroMy Ha npu6ope, noKa3aHr{r Koroporo 3a-
BHctr or Aeficrsufl BpeMeHH, floJryqaercr noMourb or npHeMHrKa
H [OMeXa CO CTOpOHbT ABHraTeJrs.

SaKOH H3MeHerr,Hr HHTeHCHBHOCTT.i BpeMeHH C paCCTO'HHeM,
o6parHo nponoplluoHarbHbrM ero nepnoft cre[eHn, rtroxxo 6ulo
npeABnAerb HcxoAs H3 Toro o6ctoqrelrc?Ba, qro BpeMr Bblpax(a-
,eTcg noBopoToM, a cJIeAOBaTeJlbHO, C HHM HaAO cBt3rilBaTb
rlJrocKocrH, npoxoARuIHe qepe3 noJrloc c .nro6or? opueHraquelt
'.n npocrpaHcrBe. B cnyqae cuJroBbrx Jtuutlh, BHxoAflrrIHx l,ta no-
Jlrrca, Hx nJrorHocrb y6naaer o6parHo nponopqnoHaJlbHo KBaA-
pary paccrosHnq, nJlorHocrb xe [JlocKocrefi, xaK JIerKo BHAerb,
6yaer y6uoam HMeHHo no 3aKoHy nepnof i  crenenn paccror-
HHfl .

Teneps MolKHo noHrrb, noqeMy leficrnue xoAa BpeMeHr.r Ha
npu6ope J{€fKo nrpoqBrflercs sur4ofi H nJroxo JreroM. B naruux ruu-
porax sirrr,rofi g6nuen Hac HaxoArrcfl cJreAcrBnfl AuHaMr4KH arMo-
cQeptt HIa3KHX t[,rlpor. 3ro o6cronTe!'IbcTBo noMoraer IrotBJIeHHIo
sQQexron xoAa BpeMeHn. .Ilerou x(e HarpeB coJlHeqHbrMr.r ryqaMu
co3Aaer arnaocQepuufi gnnlarent, ueurarcuufi etnrr.r eQ$eKraM.
Me4neuuoe y6unaHue soaAefrcrsuff BpeMeHH c paccrorrHr-reM npu-
BoAHT x 6o.nruoir 3a[vra,Huocrr.r B o6urefi KaDrHHe BceBo3Moxnbrx
nos4efi,crnuft. Hanpuubp, Br'IuqHr.re orreHb cuJrbHbrx flpoueccoB Ha
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Co.nnqe Mo)Ker nMerb raKoe x(e 3HaqeHHe, KaK H [poqeccoB. npo-
ucxoArlrlnx ua uaruefi 3eu.ne.

Te,reHue BpeMeHH npenflrcrByer HacryrrJreHHro paBHoBecHbrx
cocrogurrft, a noroMy flBntercff HcroqHLIKoM xlt3HeuHbrx npoqec-
coB Halrlero Mr{pa. C.[eAosareJlbHo, TeqeHue BpeMeHrr AoJrx(Ho Hf-
parb oco6euHo 6onruryrc poJrb B xH3HH opraHr.r3Mon. . flostorrry
He roJrbKo tsooMolKHa, uo ll Ao.rrxHa cyqecTBoBaTb 6uolornqecrag
cBfisb qepe3 BpeMs. 3a Bcro r{cropnro qeroBeqecTBa HaKonJrer{o
M'HOrO AaHHbrX, TOBOpfiITIUX B nonb3y CyUecTBOBaHHg gBJIeHHft Te-
Jrerrarun, To ecrb nepeAaqn MbICJIH Ha paccrogHne. 3tn .qanuue
qacro orBeprarorcfl ToJtbKo us-3a HeBo3MoxHoorll iafirn nu o6r-
J{cHen'r.re. BosHuraer Boflpoc: He ecrb au HafiAenxas. B ruexanuqe-
cKHx onbrrax Bo3Mox{Hocrb c rroMoutbro BpeMeliu Bo3AeftcrBoBarb
oAHofi cucreuor? Ha Apyryro Krloq K noHr{Maur,rro- MHoFHx 3ana-
AorrHbrx rn.lteuufi qeJroBeqecKofi ncnxuru?

Bpeun He lrMeer H,MnyJIbca, H TerIeHHe BpeMeHIr Hecer roJlbKo
sHeprHro. floeronay HaAo AyMarb, qro soeAeficrnfie BpeMeHr.I He
pacnpocrpaHqerct,, a noflBJrsercq BcroAy MrHoBeHHo, y6nean o6-
parno nporoprlnoHanbHo paccroqHnro. CograuHoe B na6oparopuu
u3MeHeHHe IJTOTHOCTH Bp€MeHH AOJr)KHO B npHHqHIIe B TOT ]Ke MO-
MeHT BOCnpHHilMaTbCq CaMHMU yAaJIeHIIbIMH taJraKTHKaMIl, ,  AO KO-
Topbrx cBer rlAer MuJrJrr{ap,u,br .ner. Marepufl He aKpaHupyerBpeMff,
ero Mo)r(Ho 3KpaHupoBarb roJtbKo QlrsrueexuM rrpoqeccou. Bperraa
Hepa3pbIBIro cBfl3aHo CO BCeMH npoqeccaMr.r, r.r MaTepr{aJIbHat
cylrrHocrb BpeMeH?r ycraHaBJrnBaer B3ar{MocBfl3b Bcenensofi. 06-
pa3Ho foBopqr BpeMr sBJrtETcr rpaHAHo3HbrM n,OTOKOM, OXBaTbI-
BarorIlHM Bce Marepr{aJrbHbie cucreMbl Bce.nenuofi, I{ Bce npoqeccbl,
npoHcxoAfIIIHe B 9TI,IX cHcTeMax, BHocflT cBoIO AonIO, g atOT 06.
uluft norox

AxrueHoe yqacrne BpeMeHu B npoqeccax npHpoAbr co3Aaer
Aax(e a npocrefiurux MexaHHqecKHX onbrrax ,HoBbre r.rirrepecrrrre
rBrieHr-{ff. B o6ureli xe Kaprnite paeuoo6pa3Hbrx Snsuuecxux np'oi
IIeccoB AoJrxeH 3axJlloqarbcq qenHft MHp HoBbrx RBilenufi, MHp, H€:
H3BeAaHHbrfi a coeepureHHo 3arepsHHbrft ua nyrrx pa3Burns Haunx
Hayr(. vsyuan cbolhcrea BpeMeHH, Mbr cM,OlKeM npoH'r{KfryTb B rny:
6nnn npnpoAbr H y3Harb, roBopt cJroBaMH @aycra, <gcenennoft
BHyrpenHroro cBfl3b>> - <<was die Welt im Innersten zusammen-
halt>.

nyTb B KoCmOC

Ko'cranrnH 3AyapAoe''r IlHonroscr'fi n'caJr: <3euaq - 9ro
xonor6e;rt qeroBeqecrBa, HO Henb3s xe BeqHo xLITb B ro.nu6eln>.
IlIxo.nruuli yqurenb B np_oBHHrtna.ntHofi Ka.nyre nu-npoaro MeqraJr
o KocMH'{ecKHx nonerax 6yayqero. I(oHxpefiruu pacviToM npHHur.r-
IIOB PEAKTHBHO|O ABH)KEHHfl H sHEPrETHIICCKHX PECYPCOB XHMHH OH
jloKa3an rexHHqecKylo BO3,MOXHOCTb raKHx noJreTOB. v SOr renepb
HacTaJro BpeMt, KOfIa qeJroBeK cAeJran nepBbre uan{ 3a npeAe_

.raMH uauefi nJIaHerbr. . .
1959 roa 6ua roAou oco6exuo KpyrHbrx ycnexoB KocMoHats-'THKr{. Tpr coeercxne aBToMarHqecKI{e craHuHr{ BIIepBble BblLuJItt

Ha MelKnJraHerHbre op6nru. 7 0y.n'-6pn craHqr{fl <Jlyna-3>, orn6an
JIyHy, cSororpaQup*a.rra ee cropoHy, Koropyp HHKorAa HeJrb3fi
yBHAerb c 3eu"au. }ru Qororpa$nH yAoBJrerBopsJrH He roJrbKo
HayqHylo .lrro6o$IateJrbHocrb, Ho H [pOCTOe qeJloBerlecKo€ nlo6o-
.nhlrcrBo. Be,qt xaxAoMy HHrepecHo buao ysHarb, KaK Bbrr.,rrAHr
.JIyHa, ecJrfi nocMorperb Ha Hee csa4Ht orasaroci, rrro raM Her
TeMHbrx nrreH - UOpefi, Korropble MoxHO pa3JIHqHTb AaXe HeBo-
opy)r(eHHbrM rJra3oM H Koropbre o6paeyrur raK xopouo sHaxoubrft
rIaM nHK .Ilyuu. BHAno ror'rbKo o,qxo ue6o;rruoe IIrrHo, cKopee
Aaxe He Mope, a 6o.nturoli rtnpK. Ero uaseanr{ <MopeM Mocxnu>-
/r B ocTaJrhHOM raM ropHcras noBepxHocTb, HclleulpenHafl or.poM-
HbrM KOJrHqeCrBoM KparepoB. cpe4u Hr.rx BbrAenrercs 60.nlilrofi
KpaTep c coBeprueHHo rnaAKHM H OqeHb TeM,HbIM AHOM. H3 nero,
KaK CKanHCrArft octpoB, Kpyro noAHu,Maercq cBeurat qeHrpaJrbHa'
ropKa. 9ror xparep cpasy x<e;_ no nepBbrM $ororpaQusu, 6u.n
r{ a3BaH r.rMeHeM Uno"rrxoscxoro. C.rre4yroruue Qoiorp aipnn 6o.rruuoftqerKocrH' noryr leHHble aMepHKaHCKHMH HcKyccrBeHHbIMH c[yTHH-
KaMr.r .rlyHu rnna <op6HTep>, [oKaSaJrH, qro 3To erBa .[H He ca-
r'rufi nrnepecsufi Kparep Jlyuu. Ha efo HapyxHbrx cKJroHax
BHAHbT IloroKH gacrrrsuefi JraBbr. Ducrpo ocrbrBag,3a [peAeJraMn
Kparepa, eru nor_oKn o6pasona.nu xapaKrep,Hufi nepeliux. Eec-
cnopHo, Kparep <{no.nroncxafi> 6u.n eure nelasHo aeiicisoBaBuuM
ByJIKaHOM, Kanbrepa Koropofo, oqeHb rroxox(a Ha Ka!'rbAepy 60.riu-
rlroro ByJrKaHa-. ocrpoBa flsa. Kax xopouro [onyqnnocr, qio raxofi
3aMeqarerrxufi xpatep yBeKoBerrHBaer naMsrb L{nouroacxoro!

lvlHoro H Apyrux npHMepoB ByrKaHHqecxofi 4exrelbHocrn Mo>KHo
Hafirn Ha QororpaQr.rax o6parnoft cropogr{ Jlynu. By.nrauHuecxan
AKTHBHOCTb - 9TO HE TOJIbKO NPOIIJIOC, HO I{ HACTOSqEE JIYHU-
<DororpaQHq cneKTpa cBerrrur'xcr ra3oB, BbrxoAnBrrrlrx H3 rreH-
TpanbHoro rrnKa Kparepa A.nsQouc, noryrreHHas Ha ttffTnAecflTx-
4rcftuoaou peQ.nexrope Kpuucxoft actpbOnsnqecxofi o6cepuaro-
pHH, roKa3ana ByJrKaHuqecxuft npouecc, nponcxoAr.rgufifi Ha- Jlyne
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3 Hoa6pn 1958 roaa. 3ra cueKrporpaMMa oupoBepfna cJroxHB-
urnficn B HayKe AofMar uepraofi JIyHu. Osa ,noArBepAHJa, qro
KOCMnqecKas xH3Hb JIyHu He 3aKoHqeHa, a npoAoJr)I(aeTcfl n
a Hacrofulee BpeMg. Jlyna, KaK I{ 3eMrfl, HMeer cBolo co6crBeH-
rryro BHyrpeHflroro aHepruto. floetorray He roJIbKo ro pasMepaM, Ho
u no QnsnqecKuM [pHsHaKaM oHa tBJrtercs paBuonpanuoft rIJraHe-
Tofi, oxagasileficq csqsaHHor? c 3eunefi. floner na Jlyuy crano-
BHTCfl OqEHb IBA)KHbIM I,UATOM B I,ICCJICAOBAHNN KOCUOCA.

2l Hrcnq 1969 roAa npou3oruJro co6urrne ofpoMuoro suaqeHnt
ts LTCTOpHH qeroBeqecTBa. KoctrroHanru aMepl{KaHcKoro KocMuqe-
cKoro Kopa6ns <Ano.n.non-I1> Apr'rcrporrr H O.rr4pun cryrrunH Ha
{roBepxHocrb JIyHur, ycranoBnnn raM .Hayqubre npu6optr, BgtJIH
xlpo6bl rpyHTa a 6;IarononytlHo Bepgynncb Ha 3eu.nto. 9rnu ot'
Kpbrnacb HoBar crpaHHua HayqHbrx lrcc.[eAosaHHfi. Haqusaetcs
ilen@peAcTBeHHoe n3yqeHHe Apyrofi rrJraHeTbl, a qepeS cpaBHeHHe
c Heto n 6oree ray6oxoe no3HaHne ceorlcrg naureft 3eu.nn. Ha arou
nyrn npeAcrordr oqeHb 6o;rruas pa6ora: rroHaAo6r.ITcfi eule Muoro
rroJreroB x Jlyue n ycrpoficrBo raM nocroflHrro pa6orarcunx JIa-
6oparopufi. flocreneHHoe HaKonJre,HHe rexHnqecKnx cpeAcTB Ha
JIyHe no3B,oJrrrr ocyuecrBnffTb c ee noBepxuocrn crapr KocMilqe-
cKHx Kopa6aefi. Hs-ga lranofi Tfl)Kecrri Ha roBepxHocrH Jlyuu onH
cMoryr ropagAo Jrerqe, rreM c 3eurrE, yxoAHTb K ApyruM AaJreKI{M
rIJIaHeraM. Bce eru nepcneKTr.rBbl coBepueHHo peaJIbHbI, a qeJlo-
BeK Hr{Koraa lre orKa]Kercfl or roro, qto6u I{ATH Bce AaJIbIIIg,
ecJrn K ToMy cyqecrByer Bo3Moxnocrr. Hn rpyAHocru, HH BeJrlI-
Kne onacHocrr{ ,He cMoryr ocraHoBuTb ero Ha sroM nyrll. Conep-
rIreHHo 6ecno.[esnH l.t coo6paxeHl,Ig o roM, rtro ,qenoBeK HpaBcr-
BerrHo er{e He [oAroroBJieH Ant grofi saAa,Iu.

3uauennrufi ,uaeerr,rarux a So.nocoQ Eeprpau Pacce.n cquTaer,
r{To npe>KAe r{eM ornpaBuTbcq a Kocuoc, qeJIoBeK Aon}I(eH Ha-
yqrtrbcn pasyMHo }Kr{rb Ha 3eure, qr:o6u He pacnpocrpaHHTb Ha
BceaeuHyro cQepy ceoerl fryflocrr.r, cyerbr H HeyBaxeHnfl Apyr
K Apyry. Bce nepeuncJrenHoe AeftcrsprterbHo ecfb Ha 3eufie, Ho,
ocra,Baflcb 3Aecb, JrroAr.r erBa JrH craHyr nyrrile. I4a ucropnu pac-
ceJreHHfl .nr,oAeri no 3eMHoMy ilrapy BHAHo, rrro 60pr6a .urcAefi
Me)KAy co6or? Moll(er 6urr nuunpaHa r(oBapcrBoM, x(ecroKocTblo,
.o6r'lanou H ApyrHMri HH3MeHHbrMlr csoficrgaMH r{efloBexa. Pacce;t
rrpaB, cru.rras, rrro co3eprlaHue fipupolu o6laropaxHBaer qeJlo-
BeKa. Ho xorAa qeJroBeK BXoAI'IT n flpupogy, He roJIbKo MbIcJIbIo,
a 6yxnanrno eceu cBoHM cylqecrBoM, TorAa Bo3AeftcTBHe flpu-
polsr Ha Hefo craHoBuTcs HeH3MepHMo 6o;rlulrl,r. BnxoA s Koc-
]MOC HeH36eXHO CrOJrKHer r{eJrOBeKa CO CrUXnftnbrMH CH.TIaMU llpn-
poLu. B 6opr6e c Hr.rMH no6eAarl cMoxer roJrbKo ror, KTo o6la-
Aaer KarrecrBaMH ruupoxofi Harypbl, MyxecrBoM H [paBAnBocrbro.
[Vxe n cypoBbrx ycJroBuflx Apxruxu qenoBeK HcnbtrbrBaer Bblco-
KOe H paAocrHoe qyBcrBo oT oKpyx{arculero er9 nepBo3AaHHofo
Mr{pa. Tau y6pana cyerHocrb MenKHx sa6or, B nyxe Koropblx
TaK JrerKo yroHyrb, H raM, KaK roBopnr Axex Jlog,qou B paccKa3e

<Ee.noe EesMo,'rsae>, Hacrynaer MoMeHT, KorAa rIeJIoBeK ocraercg
HaeAHHe c Eorou. . . C eure 6o.nuurefi cu"nofi .qoJrx(err qvBcrtsoBarb
Bce 3To ror, KTo yxoAHT B KocMoc. A y rex, KTo o&aercq Ha
geMJIe, HaBcerAa coxpaHHTcr cneA or o6utHx AJIff Bcex, flepexurbrx
3a Hero r.r rpeBoxHbrx, H paAOCrHUx r,lnuyr..] * KorAa aMepHKaH_
CI{HC KOCMOHABTbI CAEJIANH NCPBbIC luAIH HA JIYHC, BCE OIIIYIIIANE
paAocrb orpouaofi no6e4u, o6teAH,Hqroqefi qenoserrecrBo. 

- 
BbAr

HayKy' Koropafi no3BoJIHJIa raK TorIHo pacccHTarb noJler, l{ Tex-
HHKy, KOTOpafl CMOrna Bce 9To ocyuIecTBHTb, Irrar 3a rrraroM co3_
AABATTN Ji-IOAI{ PA3HHX HAIII{OHAJIbHOCTCfi HA IIPOTffXTCHHI,I MHOTHX
nOXO,feHnfi

Bce ocyuecrad'reHHe nporpaMMbl <Anon.noH>, 3aBeplueHHo€ Bbr-
xoAou KocMoHaBToB Ha noBepxHocrr Jlyuu, crol{Jro orpounoft
cJMMbr - 24 unpa. AoJrn. f ioaer K ApyrHM AaJTeKHM nJraHeraM
co.[He,rHoft cncreMbr norpe6yer eure 6onrurux aarpar. v ruHorux
BO3HHKaeT BOrrpOC: CMOfyT rr,I HayrrHbte r.r npal(TurlecKHe peSyJrb-
Tarbr KocMHqecKHX HCCJTeAOAa,HUfi OnpaBAarb raKr,re genoMepHbre
3arparbr u ycunwa? flo.qo6Hue x{e coMHeHss. 6i'^tn MHofo Jrer Ha-
3:A H nocJre flepBoro nyreuecrBus Ko.nyrrr6a, orKpbrBrrrero Hossrft
\-BET. KOTAA CJIEAYIOUIEE 3KCNCAI,IIIHH TAKOTO POAA HC NPHHECJII{
oxr{AaeMbrx 6orarcrs, rrpH .{BOpe [paBr{TeJrefi HcnannH craJrH pa3-
AaBaTbcq ro,'roca npoTHB cToJrb AoporocTosrrlux oKcne,4uusfi.

Vx<e rarue odctoste.nrcrBa, KaK orcyrcrBue aruocQepn H Ma-
naff cr{Jla rgxecrn Ha [oBepxHocrH .Ilynu, nosBoJrrror nocTporrrb
raM acrpoHoMuqecKyro,o6cepaaropuro, Koropar 6yaer pa6brar l
B HAeaJrbHbrx AJrff Ha6.uo4ennfi ycnonnrx, nocraBHTb no-HoBoMy
prA TexHOJTOnHqeCKHX nipoqeccoB H, KaK noJraraer Arleex A3uMoe,
npoBecrH BalKHbre 6sonornqecKHe nccJreAoBaHHq, KOTOpbre noMo-
ryr 6oporlcs c 6onesHfiMr{.

Ho e4sa JrH cronT noApo6rio o6cyx4art srrr a Apyrne Bo3-
Mox<Hocrra. Koraa orKpbr,Barorcfl HoBbre H rrr[poKne nyru HccneAo-
saHHrl flpapo4lr, TofAa caMbrM rJraBHbrM peey.trltarorra 6Hsaer He
Tor, Koropuft ntoxHo npeABHAeTb, a To Heo)KLIAaHHoe, rITo o6qsa-
Te!'rbH,O Bcrperr.rrcfl Ha HoBbrx _!yrsx. 3ro neoxuAaHHoe H 6yAer
TeM noAJrHHHbrM coKpoBnrrleu Kocltoca, Koropoe o6orarnt qeJroBe-
qecrBo H Aacr eMy HoBbre cHJrbr Ii HoBbre Bo3MoxHocrn. 3ru cox-
poBHura N,{yr HccJreAoBare.neft. Oull AoJrx(Hbr 6url yxe rAe-To a
TaM, KyAa Mo)Ker Aocrr.rrHyrb coBpeMeHHUr? XOCUnqeCXHrl floJrer.

llpu no.nere r JIyHe asrereeuee c 3eu,ru coopylr(eHr{e HMeJro
Bbrcory Hcaaruescxoro co6opa e .IleHnnrpa,qe. HA 3eu.nrc x(e
Bepr{yJracb He6onrruaq xa6tra, c rpyAoM BMeuraBrrrafl Tpex KocMo-
HaBroB. Cro,rr, llarufi roeQsaqueni nonesHofi narpysxtt gsnserct
or{eHb 6o.nltunu H npnHrluunaJibHbrM HeAocrarKoM paKerHoro, pe-
aKTHBHOTO ABHX(eHHS B npHMeHeHHn K KOCMHqeCKHM rrOJreTaM.
3r'or, ua.nufi roaQQnuueni npornBoper{HT scrernrrecKoMy,{yBr

' f T e r c r B K B a A p a r H b r x

MeneHHoMy npn ny6.nnxaqun
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cro6rax coorBercrByer aBropcKoMy opnrsnary, us-
CTATbH.
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crny, tpe6yrcureMy nonyqeHur 6o.rirruoro pesyJrbrara MarbrM ycn!
.}IHEM.

9yncmo Kpacorbr - 9ro HHTynrHBHoe orIlyrqenne rpaBnJrb-
Hofo - Bbr3brBaer x(elaHue xafirn coBeprxenHo Apyroft npuHrlnn
IIPEOAOJIEHTIfl CHJI TqTOTEHH' NJIABHbIM H J'ICTKHM NOJICTOM. BUCCTE
c reM H3 ocHoBHbrx 3aKoHoB Teoperurrecroft uexasuxH, cQopuynu_
poBa[IHbIx Htloronorrl, cJreAyer, r]To [peoAoJreHne cnJI TfltoTeHHfl
B rrycroM npocrpaHcrBe tso3MOXHo ToJrbKO pearTnBnuu cnoco60u,
To ecrb cs.noft orAasn au6pacunaeuofi uaccn. Cau Hrprou co-
Bep[IeHHo orqerJrnBo rIoHH,M?Jr, tITo 9To eArnHcrBegHufi cnoco6, ro-
ropsrft orKpbrBaror uafi,qennue ilra csoricrBa rrroreHufl rr rpsrufi
3aKoH MexaHHKH paBeHcrBa 4eficreuR H npornn'o4eficrnux.
B <Cprcrenae Mnpa>, usAalrnofi qepe3 roA nocJre ero cMeprn, co-
geplxurcn Aaxe reopnr 3a[ycKa rrcKyccraenHoro cnyrHnxa 3eMnn,
oc'HoBaHHafi Ha npHHuHne oTAaqn - npHHuHn€ peaKTr4BHoro ABr{_
xeHHt.

Moxet 6HTb, BbrcoKopa3BnTaf x(HsHb ecrb rle roJrbKo Ha
3eu.ue, Ho n Ha Apyrnx KocMHrrecKHx reJrax. Moxer 6nru, rau
ECTb II  BbICOKOPA3BHTbIC IINBHJIH3AIIHI{, C KOTOPbIMH YAACTCff YCT 

.
HoBHrb paAuocBq3l. 3ro 6y.q"r yxe rpoHHKHoBeHHeM s Koi:Moc,
[paBAa, KocBenHbIM, Ho 3aro JrerKHM Ii, Bo3Mo]KHo, oueub gQ$er-
THBHbIM nyreM. OAHaxo IIoJIerbr aBroMarHqecKnx manqufi x 

-ge-

Hepe H Mapcy IIpHHecJTH cBe,4€HHs, norrrn l{crJrloqarcul}re Bo3Mox(-
Hocrb cyrqecTBoBaHnrr AocraroqHo pasnmoft xngHr{ B npeAelrax
Co.rrHe.IHoft cucreMbr. flonurxn x<e ycraHoBrirb cBs3b c o6arare-
NqMH APYTHX SBE3AHbIX MI]POB EABA JIH HMCIOT CMbICJI Ir3-3A OrPA-
Huuenufi, r(oropbre 'onrrb craBr.rr reopernqecxar Queuxa: cKopocrb
nepeAaqn cHrHaJra He Moxer npeBbrrlarb cKopocrn cBera. Ho qro
xe aro ga cBq3b, KofAa Arr nonyrreHur orBera norpe6ytmcr Ae-
ctrKn JIer, Aa H To JTHIIIb B caMoM flytlrueM c.nyuae!

OcHosnbre 3aKoHbr reoperuuecroli ruexaunxu u Snsnwn 6ec-
crropHbr, H Mbr He MoxeM B .HHx coMneBarbcs. AsaxeHne KocMLr-
rIecKHx xopa6aefi 6ulo paccquTano H ocyuecrBJreH,o no sruM
3aKoHaM. floleru x Jlyne annaparoB cu,creMbr <<Auo.lrlos>> coBep-
IIJa!'IrIcb no pacnucaHr.rlo H c roqHocrbn, roropofi Mo)Ker no3aBHAo-
Barb Jllo6orl eervrHofi TpaHcnopr. O4uaxo, HecMorpr Ha Hcrr.rHHocrb
u nry6uuy orKpbrrbrx Bar(oHoB, Helb3fl yrBepxlarb, qro oHH Hcrrep-
nbrBaror Bce uHoroo6pasne noeuoxuoctefi, cyqecrBytolrlux
n Mnpe. ,[,e.no s roM, qro uayvHufi MeroA nosHaHrrr Mnpa B Ka-
xofi-ro vepe BcefAa cxeMarnr{eH. floerouy Mofyr cyrqecrBoBarb
rBJreHHfl, neo6trcuuMble c rorrKu 3peHnq npnuxrofi cxeMbr.

fnaeuHfi HeAocraroK cxeMbr reopetuuecxori MexaHHKr{ H Ou-
sHKr.r 3aKJrroqaercq B rrpe3Bbrr{afiuo ynpouleHHoM npeAcraBJ'reHLIfi
o BpeMeHH. Ans rorrHbrx HayK BpeMq HMeer roJrbKo reoMerpHr{e-
cKoe csoftcrso. OHo Aono,'rHser lrpocrpaHcTBeHHyro apeHy, Ha Ko-
ropoir  pasbrrpbrBarcrcq co6rrrux Mupa. Br ' , recre t  relr  y BpeMeHH
Moryr cyu{ecrBoBarb L4 Qnsnuecxne csof icrna -TaKHe, HanpnMep,
KaK HarrpaBJreHHocrb ero reqeHr4q H nrorHocrl. Ecnu stH ceol?ctsa

pea4bHbr, To oHH Aonx(Hbr npogBnflTbcr B Bo3Aefrctsngx BpeMeHH
Ha xoA co6urnfi B MarepnaJrbHbrx cHcreMax. Bpeur He roJrbKo
naccr.rBHo orMeqaer MoMeHTbt co6urnir, Ho n aKTHBHo yqacrByer
B Hx pa3Butun. 3HaqHT, BogMo)KHo nos4eficrBne olHoro upoqecca

Ia xoA Apyroro qepe3 BpeMq, c noMourbro ero QnsHuecrnx csoftcrs.
JTH BO3M'OXHOCTT.T oqeHb HuTepecHo Ao[oJrHflroT XOpoIIIO 3rraKOMytO
KaprHHy aos4eftcrnufl oAnofo rena Ha Apyroe qepes [pocrpaHcrBo
c [oMolrlbro cr.{JroBbrx nolefr. Ho epeun He ABnx(ercr B npocrpaH-
crBe, a nororflercq cpa3y so B€efi Bce.rrerrgofi. floarorray BpeMt
ceo6o4Ho or orpaur.rqeHnfl cKopocTu curHaJra, u qepe3 BpeMs
Mox<Ho 6y.u,et ocyqecrBnTb MrHoBeHHyIo cBs3b c caMbrMH AaJre-
ruun o6reKTaMH Kocrrroca.

Tsroresue - oqeHb raHHcrBeHHo€ H Ao cnx rrop He pa3faAaH-
uoe csoficrBo Mar€pur.r. Kouqenuufi Teoperuq@Koft 

-Snenxu 
cBflsbr-

Baer rfiforeHr.re c reoMerpr.rqecKnMu csoficreaMr{ npocrpancrBa r{
BpeMeHH. BepoxrHo, cBr3b rflforeHns c BpeMeHeM oqeHb uy6oraR,
H u3MeueHne QHsnvecxtrx csoftcrB BpeMeHH Mox(sr npuBecrr{ K r.rs-
MeHeHHro cltJr rtforeHuff MexAy reJIaMI{. 3Haunr, H Meqry o [JraB-
HoM KocMHqecKoM rroJlere, oceo6oxAeHHoM or cHJ TqroreHufl, He
c.rte{yeJ cr{HTarb coBeprrreHgo a6cypauoft I

Uefi,{ac B caMbrx pa3nHrIHHx o6.nacrRx HayKH HaKannHBaerct
MHofo xa6lro4eunfi u Qaxrcn, BbrxoAsurux 3a pa,MKn o6uquux
cJlox(rrBrur{xcfl npeAcrae,'reunfi. @Hsu'{ecxne ceofictsa BpeMeHH Mo-
ryr oKa3artcg x.nrcqoM K rIoHHMa.HHro Mnofux H3 oTHX xeJeHufi.
Bee 6o;rlui^e yrreHbrx HaqltHaer 3aAyMbrBarbcfl HaA TaKoro poAa Bo-
rtpocaMa. 3ro He nepe4uufr xpal:r coapeuenHoft HayKH, rle pa6o-
Taer MHoro nrcAeft H fAe MHoro rexHr.rqecKnx cpo.qcrB, Ho aro 6y-
.(er HayKoft Hostrx H yAr.rBnreJrbnbtx Bo3Moxfi{ocrefi, nayxofi lsal-
rlarb [epBoro BeKa. Osa noAroraBJrr.rBaercfl pa3MburrneHugMll yqe-
Hbrx B Tnxr{x xa6nserax H orlbrraMn cKpoMHbrx ;ra6oparopufi.

Hayxa AoJrx(Ha oceo6o4urbcff or rfl)Kecrr{ rexHuqecrofi nepe-
rpy3Ka u uafrrvr Hoebte npocrbre BogMo)KHocrH B co3epqaHr{H HeHc-
qepnaeMbrx rty6nn llpnpo4ul. Torla orKpoercs urnpoKuft H cBo-
6olHuft BbrxoA qeJioBeKa s KocMoc, a neraloul[e ceftsac KocMr.r-
qecKHe 

_xopa6lu 6yayr BcloMxHarbcfl KaK HeyKJuox(ue KapaBeJrJrbr
KonyMoa B cpaBHeHHH C no.[eroM peaKrHBHorO nafiHepa. Ho xax
ceft,Iac Mbr noM,HnM H BocxnlrlaeMcfl Myll(ecrBoM MopenJlaBare.nefi
BpeMeH BeJTHKHX reorpaQuuecKnx orxpurufi, TaK fi TorAa BeqHo
6y4er >KHrb naMfirb o rex, KTo AepgHyJr noAroroBHTb H coBeplrrnTb
rrepBbre no./rETn g KocMoc.
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TEOPETNIIECKHE COOEPAXEH IIfl

BpeUs fl,Bns€Tgff BaxHeftIunM H CaMbIM 3araAgqgblttt cgofiCtSOu

non-otoa". 
'irp"a."u"JreH'e 

o BpeMeHH rIoAaBJIflsr Haule noo6pa-

*irni". He4ai orrr y Mo3pnTeJrbghre nonblrxH Qu.noco9oB aHTHqHocTu'

cxoJlacToB cpe4uenexonsx H coBpeMeHHblx yIIeHbIx, BJIaAeloulHx

3HAHHEM HAYK U ONbITOM HX HCTOPHH' NOHflTb CYIIIHOCTb BPEMEHI{

oKa3aJIHcb 6eapesy.tlrtarnblMu. B-epoRrno, 3To nponcxoAnT noroMy'
qTo BpeMg c6rmxaer Hac c rly6ouafiurHMH H COBeplxeHHo HeH3Be-

cllHbrMH csoficrnar\.{u Mnpa, KoTopble eABa JIII MOXeT npeABHAeTh

calaun cue.nuft noJIeT qeJroBerr€cKoH MbICJIH. MHUO sTUX eBoficTB

Mopu npoxoAur tpllytuQaluHoe ulecrBne coBpeMeHnofi uayxn tr

texuHqecxoro nporpecca.,[,eftcranTeJlbHo, TOqHble HayKn oTpHqaIoT

cyuecrBoBaHne y LpeueHn xaxHx-lu6o Apyrux cnoficrn' KpoMe

n'poc'refiuero ciofiitsa (AnHTeJIbHocrH)> npoMe".yJKoB BpeMe-

HH, U3MepeHHe KoTOpbrx ocyulecrBJlqercq qacaMH. 3ro cgolicreo

"0"*.n" no,u,o6uo npbcrpa,ucrBeHHoMy HHrepBaJIy' Teopua ornocn-

rirssocr" 3finu*efiua yr.ny6ula 3ry aHaJlorun, cq'ras npoMe-

X ( Y T K H B p e M e H I I H [ p o c T p a H c T B a K o M n o H e H T a M H l l e T b l p e x M e p H o r o
ffi;p;-" Mnpa Mnnxoscxoro. To.nlxo nceBAo3sxnl'lAosblft xa-

paKTep reoMerpua Mupa Munxoscxoro orfluqaer npoMexyrrlr

speruenu OT rrpoMexyti<on npocTpa'crBa. B raKoit KSHUe11UHII

BpeMs CKanflpHo U iOneprueHH. na.c'neuo. OHO JIHlub AO''OnHseT
npocrpaHcrBeuHylo apeHy, Ha xoropofi pa3bltpblBanrcs co6nrns

Iv(upa. E"traro.u,a-pq cxaarpnocrl.I BpeMeHI'I B ypaBHeHHsx TeopeTlr-
qecxofi M€Xa,HHKH 6y.u,yuree He orJlHqaercs or nporueltrnefo' a cJIe-

AoBareJrbHo, He oTrHqaroTcfl ri npHqHHbl or cJIeAcTBHft. B p$yJlb-

Tare KJraccHqecKat{ MexaHHKa npHxoAHr r Mt'tpy, crporo Aerep-

MIrHI.IpoBaHHoMy, Ho .ll l ' lureugoMy - npHr{HHHocrH' Bttlecre c reM

npHtIHHHocrb qB,lflercq saxnefiufir'I cgoficrsoM peaJlbHoro

Mupa.
hp"^a"auneH'e o rrpH,qHH'OCTu tBJIfleTCg OCttOsofi eCTecTBO-

,nu"tir.-Ecrecrnoucn"ti""no y6exgeu, rlro Bonpoc <loueuy?> -

eaxoHuHfi, rrro Ha uero uoxd 6sIrl uafiAeg orBer. Cog,epxaune

^ " " * e v N . A . o n t h e p o s s i b i l i t y o f e x p e r i m e n t a l i n v e s t i g a t i o n o f t h e
prop'")il&toi"tit"iiri i it. in S.i.i,.. tna 

'pniiototirti,..l**.utotn1l: o' tl l-132'
he.iaraetcr no pyccKoMy aBropcKoMy reKcry H3 apxuBa B. B' HacoHoBa'

33t

O BO3TNOXHOCTH 9KCNEPNMEHTAJIbHOTO
HCCJIEAOBAH I{ '  CBORCTB BPEINEH I{

x{e roqHbrx HayK BHaqr{TeJIbHo 6onee 6eAnoe. B to,IHbIx HayKax
gaKoHHbtM gB,'Iflerct roJ'IbKo Bonpoc scrax?> - KaKHM o6paeou
npor4cxoAnr AaHHafl llenb ffBJleHnft.' flosroil{y roqHble HayKH sBJIs-
IoTcr HayKaMH onI{careJIbHbIMH. Onucagne AeJlaerct B rlerblpex'

MepHoM Mrrpe, qTo o3Ha'�r{aeT Bo3MoxHocTb npeAcKa3aHHq t8neHufi.
B e'rorl Bo3MoxHocrtt [peAcKa3aHus H BaKrloqaerctl MoryulecrBo
ToqHbrx HayK. O6asgue 3Tofo MofyuecrBa raK BeJIHKo, qro '{acro

3acraBJrfler ga6u,Bars npHrII{s[HaJIbHyIo HenoJlHoueHHocrb ux 6a-
snca. BepoarHo, noarouy Snaoco$cKafl KoHqelluttfi Maxa, BbIBe-
.U,€HHag CTpOfO JIOfHqeCKH H3 OCHOB TOqHL'IX HayK' npI ' IBneKJIa

K ce6e 6onruroe BHLIMaHHe, HecMorps Ha ee HecoorBsrcrBHe Ha-
rrrHM 3Ha.HHXr'r O Mupd H noBceA,IIeBHOMy Onblry.

BosHLIKaet ecrecrBeHHoe xeJlaH?fe BBec-TH B TotIHbIe fiayKH
flpr.rHrrunbl ecrecrBo3Hattfr. I,Iuuull cJIoBaML{, cAeJlarb nonblTKy
BBecTH B TeOpeTHrIecKyIo MexaHHKy IpHHIIHII npHrIHHfiocTH H Ha-
rlpaBJreHHff BpeMeHI{. Taxaq MexaHHKa Moxer 6ottu Ha3BaHa
<irprEvlrHuoit>- unu <<HecnMMerpHvttofi> uexaHurofi. B tarofi Mexa-
HHKe AonlKeH 6bITb ocyu{ecrBnM onblT, noKa3blBaloulnft, rAe Haxo-

AHTcfl npHr{HHa I{ rAe ,cneAcrBue. Moxer noKa3arbctl, tITo B crarll-
cru.recxofi MexaHI{Ke ecrb HanpaBJleHHocrb BpeMeHH Ir qro oHa
yAoBJrerBopfler HaurHM xenaHI{flM. AeficrsnrelbHo, crarncrnqe-
cKar MexaHLIKa nepe6pacnnaet ueroropuft Mocr Mex(Ay ecrecrBo-
gHaHrleM H Teoperllqecroft uexaHuxofi. B crarl.IcrurlecKoM aH-
carrl6ne uecnuu'�erpHrlHocrb Bo BpeMeHH MOXeT BO3HHKHyTb H3-34
M aJrOBepOtTH bIX Har{aJIbHbIX yC.nOe Uii, B bI3Ba HHbilX BM eIII aTeJIbCTBOM

CrOpOnHeft CUCTeMbt, AefiCrgge XOrOpOfi f lB!'IqeTgtl npnul'tHOfi. EC,rn

s AarrHefiIneM cgcrervra 6yaer lr3ongpoBaHIloft, To B c_oorBercrBgu

co BropbrM HaqaJIoM TepMoALIHaMHKH ee gnrponur 6yler Bo3pa'

cTaTb H Ha[paBneHHoCTb BpeMeHH Moxer 6Hrn CsqgaHa C 3TI,IM Ha-

rrpaBJreHHeM u3MeHeHHq 3Hrpgr1uu. B pe3yJlbraTe CHCreMa npl'IAeT

X HaU6Onee BepotrHgMy C3CTOqHHIO, OHa oKaX(eTCg B paBHOBecLl [ '

Ho rofAa Snroxryaqllu sHrponal't pa3Hblx 3HaKoB 6yayr Bcrpe-
qarbcr  oaHHaKoBo qacTo.

flosrouy LI B crarHcrHqecxofi 'MexaHIiKe usonltponaHHofi cH-

creMbi npr.r HanBeportuefiureM cocroflHnl.I fie 6y,Aer HanpaBJIeH_'

HoCTu "p"*e"tl. Cbnbpureuuo ecreCTBeHIIO, qTO B CTaTIlcrHqeCxOl:t

MeXaHaKe, OCHOBaHHofi na O6H,IuOft uexaUuKe TOqKlI, HanpaBJIeH-

HoCTb BpeMeHH He nOt,BJIseTCfl KaK CnOftCtSO CaMOTO_BpeMe,HlI '

a BO3HHKaeT JIHIIIb xax CSOfiCTBO cocToflttli.fl CIicTeUu. Eclt't Ha-

npaBreHrHogTb BpeMeHII H Apyrge efg Bo3MOXqbte ceOfiCrsa flBJlfl '

1grcq o6reKTHBHL,tMI'(, oHH AoJIxHbI BxoAHTb B cHcreMy gneMeHTap-

nOir MexaHI,IKH eAHHH'{HbIx [pOqecCOB. CraruCruqecKoe )Ke O6O6-

uleHue rarOft MexaHIiKLI MO)KST npHBecTI.I K BbIBOAy O HeAoCTIixLi-

Mocr6 paBHoBecHbIX c9cros6nft. B caMOM AeJie, HanpaBJIeHHOCTb

BpeMeHH o3Haqaer HenpecraHno cyqecrByloutuft y BpeMeHH xoA'

xoropufi, nos4eficrsyq Ha MarepHaflbHyro cHcTeMy, MO)KeT noMe-

ruari eil nepefiru B paBgoBecHoe cocTogHne. flpn raKoM paccMoT-

peHHH co6urns ASJIX{'HbI npoHcxoAgTb He roJIbKo Bo BpeMeHH' KaK
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Ha ,HeKOTOpOfi ape'ne, Ho H c rroM,oulblo BpeMeHI{. Bpeux craHo-
BHTcfl aKTHBrrbrM yqacrnnKorra Mnpos4alnLtfl, )rcrpaHflIolrll'lM Bo3-
Moxnocrb ren.nonofi cMeprr{. TorAa MoxHo 6yaet noHsrb fapMo-
rrHrc xusHH H CMepTLr, KOTOpyp MbI OUlyUIaeM KaK cyulHocrb
Harrefo Mupa. Vxe ns-ga oAHHX arLIX nepcneKTnB cneAyer BHI{Ma-
TeJrbHo o64yuar:r Bonpoc o roM, KaKHM o6pagoM B MexarIHKy sJIe-
MeHTapHbIX [poqeccoB Mox{Ho BBecTH rIoHfiTHe o HanpaBJIeHHocrH
BpeMeHH HIr{ O ero xOIe.

EyAeu rrpeAcraBJrxru ce6e MexaHHKy n upocrefiueM BHAe KaK
KJIACCHI{CCKYIO MEXAHNKY TOIIKU HJIH CHCTEMbI MATEPI,IAJIbHbIX TO.
qex. Xe.nafl nepeHecru B MexaHHKy nplrnuufl rtpnquHHocrl{ ecre-
crBo3HaHHff, Mbr cpa3y craJrKIrBaeMcq c toli TpyAHocrblo, qro HAet
npuvuunocrH coBepueHHo He cQopuy.lupoBa'Ha B ocTecTBo3HaHH]I.
B nocroquHbrx noucKax rrpntluHbl HarypanHcr pyKoBoacrByerct cKo-
pee cnoefi nnryuqneft, qeM onpeAed'IeHHbIMH peqeJITaMH. Moxgo
yrBepxqarb roJIbKo, rITo npHqHHHocrb caMbIM TecHbIM o6paaou cer-
gaHa co cBolicrsal\,ru BpeMeHH, B qacrHocrn c pasJrnqlleu 6yay-
u{ero H npoureAurero. flostor\.ry 6yaeu pyKoBoAcrBoBarbcfi cJIeAyn-
IrIHM'H nOCTytaTaMHl

I. Bperraa o6aaAaer oco6tttnl csoficreoM, co3AaIouHM pa3rnql'{e
npHrrHH or creActsuft, Koropoe Moxer 6ut Hagsago HanpaBJIeH-
Hocrblo g,'IH xoAoM. Srnu csofi,craoM orlpeAextercff orfllarlue npo'
rrreAurero or 6yayuero.

Ha geo6xoAl.tt*locrb sroro nocryJlara yKa3bIBaIoT TpyAHocrPI'
cBqsaHHbre c pa3BHrHeM HAeH Jlefi6nuqa o6 onpe4eJI€HHI'l HanpaB-
JreHHocrr.r BpeMeHH qepes npH'qHHHbIe cBssn. fay6oxue EccJIeAoBa-
sss H. Reichenbach [ ]  u G. Whitrow [2] noxasuBalor,  qro Herlb3f l
crporo, 6eg rasrororuu npoBecru gry HAeIo. flpnuaHHocrb roBo'
pHT HaM O CyulecTBoBaHHH HanpaBJIoHHocTI'I y BpeMeHH I'I O HeKo-
Topblx ceoficreax sroli HanpaBneHHocru, BMecre c reM oHa
He flBJIfleTCfl cyll,HOCTbIO sTOrO flBJIeHHfl' a TOJIbKO ero p$yr'Ib'

TATOM.

i locrapaelrcs renepb, noflb3yflcb npocrefirultM ceoilcrsoM npu-
qr{HHocrlr,' Aarb KoflHqecrBeguoe BbIpa}KeHI{e [ocryr'Iary I. Hcxo,qs
H3 Tex o6crogrenscrB, ltro: I ) rrpl,tqIrHa BcerAa HaxoAI'ITct BHe
Tofo reJra, B KoropoM ocyurecrBJlflercfl cJIeAcrB[e, n 2) cneAcrsne
Hacrynaer nocJle npHr{HHbI, M9)KHO cQopMyngpoBaTb eule ABe cJIe-

Ayloune aKcltoMbl:
ll. flpuvlt'urt lI cJIeAcrBHq BcerAa pa3AeJlffIorct npocrpaHcr-

soNr. floaroMy Mex(Ay HI{MIr cyqecrByer cKoJIb yroAHo MaJIoe' Ho
He paBHoe HyJIlo, npocrpaHcrBeHuoe pas.itl 'tuue 6.r.

ilt. flpuuuHtr r{ caeAcrBgfl pa3flr.rqarorcfl BpeMeHeM. floetottty
Me)KAy HX IIpOfiBJIeHI,IeM CyuIecTByeT-cKoJIb yfoAxlo MaJIOe' Ho He
paBHoe HyJIIO, BpeMe{HHoe pa3r'IHrIHe 6/ onpe,leaeHHoro SHaKa-^ 

Axcnoi,ra II isrsetcs bcHosoli r.ilaccuqecxoft MexaHHKH Hrro-
rona. Oua coAep)KHTcfl B TperbeM 3aKoHe, corJlacHo KoropoMy IIoA

4eficrnneu BHyrpeH,IIux CLIJT He MoxeT npOnsofirn H3MeHeHHe KOJIIT-
qeCTBa ABHX(eHHS. I,IHUttltl CJIOBaMI{, B Tene He MOXeT BO3'HHKHyIb

BHeurHfls cu,ra 6es yqacrHr Apyroro rena. OrcrcAa B cnry Henpo-
HnuaeMocrrl MarepHH 6.r=a0. B cr;ry xe nolxofr o6parHMocrn Bpe-
MeHH aKcHoua I I I  orcyrcrByer B MexaHaxe HrnroHa: 0l :0.

B arounoft Mexa'HHKe HMeer Mecro KaK pas o6parHoe. flpxu-
qHIt HenpoHurlaeMocru Marepnlt g 'Hefi yrparHJr cBoe gHarreHxe, H
B cuny Bo3Molr(Hocrn cyflepno3grluu noleft upnguMaercfl, oqe-
Br{Ano, 0.r:0. Ho s aronrxofi MexaHHKe ecrt ueo6paruMocrb Bo
BpeMeHH, xoropofi He 6uro B MexaHHKe Hrnrosa. BosleficrBne Ha
cucreMy MaKpocKonuqecKoro reJra - npndopa BBoAHT pa3Jrxqne
MexAy 6yayunu H npoueArxlnr, n6o 6yayuree oKa3brBaercrr npeA-
cKa3yeMbrM, a nporuJroe Her. floerouy Bo BpeMeHtroft oKpecrHocrll
gKcnepuMeHta 6l=40, xort H Mo)Ker 6urr cxo.lrb yroAno MaJlbIM.
Tarnu o6paeou, KJlaccnqecKafl MexaHr{Ka H aroMnafl MexaHHKa
BxoArr B Hally aKcHoMarHKy KaK Age xpafrnue cxeMbr. 3ro o6croq-
TenbcrBo craHoBHTcfl oco6eHgo HarJIflAHbIM, ecJIr.r BBecrn orHo-
IIIEHHE

#:c,. ( l )

B pealtuou MHpe C2 '.Bilnetcs cKopee Bcero KoHeqHofi BenH-
.ruHofi. B xracc[qecxofi x(e MexaHure 0x*0, 0l:0 r{, creAoBa-
TeJrbHo, C2:6, B arounofi M€xaHHKe 0x:0, 0t+0, n nosroMy
Cz:0.

Ocranoslrucfl Tenepb Ha cMbrcJre BBereHHbrx HaMH cHMBoJIoB
0r n 6f. B A.nsnnofi ueux npHqHHHo-cJreAcrBeHHbIx npeBpaqeHnft
Mbr paccMarpHBaeM ToJrbKo To gJIeMeHTapHoe 3BeHo, rAe npHqlrHa
nopo)KAaer cJreAcrBne. Couacuo o6uqnura Qusnvecxnn Bo33pe-
HHIM sro gBeuo sBnqercq npocrpaHcrBeHHo-Bpeueuuofi TouKoft,
He noAJre)Kautefi Aaaluefiueuy aHanH3y. B cn.[y xe HalIHx aKcHoM
npHqHHHOCTH 3TO 3neMeHTapHOe npHrrHHHO-CneAcTBerlHoe 3BeHo
AoJrlKHo HMerb crpyKTypy, o6yc.non.neHHyro HeBo3Mox,Hocrblo llpo-
crpaHcrBeHHo-BpeMeHHoro Hanox(enufl [pHrrHH H cJleAcrsufi. Vcao-
Bue HeHaJrox{eHafl npu npeAeJrbHoM c6.nnxessH MbI H onpeAeJlqeM
cr.IMBoJlaMn 6r n 01. C.neAogateJlbno, 3TH cr.rMBoJIbI o3HaqarcT npe-
,qe.n 6ecroneqHo MaJrbrx Berur{HH tIpH ycJIoBI,rH, ttro oHH HHKorAa He
o6paulanrcr B Hynb. 3tn cLrMBoJrbI onpeAeJrfftor rorlequble pac-
crorHurr HJrH pa3Mepbr (rrycroft> To.IKLt, HaxoAsuleftct Mex{Ay Ma-
TepHaJrbHbrMH TOqKaMH, C KOTOpbTMH CBfl3aHbi npHrlgf lbl H cJIeAcT-

nnr. flpu BbrqHcJreHHH xe HHTepBaJros scefi npHqHHHo-cneAcTBeH-
sofi uenu sx c .nro6ofi crenesrrc roqHocrg cneAyer cqnTarb paB-
HbrMH HyJrro. Ec.nn xe oHH rBJrflIorcq 6ecxoHequo MaJIbIMH oAnoro
nopflAKa, To Hx orHolxeHue C2 Mo)KeT 6uft xoneqHofi eenHquuoft
H Bbrpaxarb KonuqecrBeHHo Qnsnuecxoe cgoftcrso fipnqnHHo-cneA-
crBefl:Hofi cBrsn. Srnu QnsnqecKuM csoftcreoM rBnflercg xo,q Bpe-
MeHn, KaqecrBeHHo Sopuyanponaunufi nocrylarou I.

AeftcrsureJlbHo, IIo onpeAeneHHro (l) neanvnua C2 HMefl pa3-
MepHocrb cKopocTH H Aaer BenHrIHHy cKopocTH nepexoAa npnqilHbl
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a cxe,qcTBHe. 3ror nepexo,q ocyqecTBJrseTct qepe3 (nycryro>
TOqKy, rAe HeT MaTepHaJrbHbrx TeJr H ecTb ToJrbKo npocTpaHcTBo
a BpeMq.

CaeAosarerbHo, BeJIHquHa C2 Moxer 6urr csggaHa roJIbKo
co csofrcrsaMH BpeMeHH Lt npocrpancrBa, a He co csoftcr-
EaMH rer. flostov-y Cz .(oJrxHa 6uTb yunnepca.nuofi nocrosnHofi
rI Moxer xapaKTepu3oBarb xoA BpeMeHH Ha[rero Mr.rpa. flpenpa-
rrIeHHe npHr{HHbt B cJre,u,crBHe rpeoyer npeoAoneHua <nycroft> TorIK[
npocrpancrea. 3ra roqKa flBJrsercr 6esAHoft, nepexoA qepe3 Koro-
pyro MoxeT ocyulecTBJrsTbcfl ToJrbKo c [oMoIIIbIo xo,(a BpeMeHu.
Orcrola nptMo cneAyer aKTuBHoe yqacrHe BpeMeHH B npoqeccax
MaTepl{anbllEilx cHcTeM.

B Qopuyae ( l ) sxax 6l nrrreer orpeAeJreHunfi cruuc.rI. Ero uoxtto
Qurcuponaru o6nqHuM ycJroBueu: 6y.u,yuee MHHyc npoureAulee
sBJrrercs noJroxnTeJrrHori eeruqnHofi. 3nax xe BerLttIt{HbI 0x co-
aepueHHo npoH3BoJreH, nocKoJrbKy npocTpaHcTBo H3oTponHo u
I HeM Her npel{MyurecrBeHHoro HanpaBJlenuff. Buecre c reM sHaK
Cz AoJI)KeH 6uru onpegeneuHrrn, u6o JrorHrIecKH MH AonxHbI
r,rMerb Bo3Mo)K,Hocrb noo6pasntn Mnp c nporHBo[oJIoxHbIM xo-
,(oM BpeMeHH, T. e. Apyroro 3HaKa. BosHrlxaer rpyAHocrb, Koro-
paff Ha nepnuft B3rJrflA Kax<erct HenpeoAonnnaoft u paspyuanutefi
Bce cAeJraHHoe Ao cl{x ttop irocrpoeune. Oluaxo HMeHHo 6raro4apn
gtofi TpyAHocrH crauoBnTcr Bo3MoxHbIM oAHo3HaqHoe 3aKJIIoqe-
uue: cz flBJrteTcfi He cKaJrflpHofi eerllqnHoft, a [ceBAocKaJlflpoM,
T. e. cKaJr'tpoM, MeHnnuurM sHaK npn 3epKanbHou oro6paxeHuu
?tItH HHBepcHH xoopAuuatuofi clrcreMbl. AeftctsnreJlbHo, B gToM
cnyqae ns Qoprray.rru (l) c.ne4yer, qro 0l flB"rrserct rpeAeJIbHbIM
3HaqeHHeM nCeBAOCKar'Iqpa, KOJII'IHeapHOrO C npeAeJIbHbIM BeKTO-
pou 6x. fl 'cesAocxaanpHurt xaparrep 6/ o3r{aqaer, rITo B n"loc-
Kocrr,r (YZ), nepneuAuKyJrspuoft r ocu X, nponcxoAxt Hexotopufi
rroBopor, 3HaK Koroporo Mox(Ho o[peAenl{Tb sHaKou 0/. 3uaunt,
c noMoulbro 6f rrrox<so opneHTnpoBarb nJrocKocrb, nepneuAltKyflqp'
HyIo K ocn X, T. e. 3aAarb pacnono)KeHHe oceft Y u Z. VIsueHHu
Tenepb e Qopr,ry.ne (l) snax 6x; coxpaufifl sHaK 6l u, sHauut,
coxpanqfl opHeHTaIIHIo n,'rocKocrg (Y, Z). Tor,qa noctoRHual C2
rlgMeHHT sHaK, qro r.r AoJrxHo 6HTo, [ocKoJIbKy Haula onepaqug
paBHocHJrbHa 3epKaJlbHoMy oto6paxeunn. Ecan >re HsMeHI{Tb
3HaK He roJIbKo y 6x, Ho I{ y 0f, ro nocrofiHHas Cz no Sopr'ly.rre
(l) He HsMeHLIT aHaKa. Tar u AonxHo 6HTb, t{6o a AaHHoM cJIy-
qae Mbr npoH3BeJrH ToJrbKo noBopor KoopAl{HarHoft cncreuu. Ha-
KoHeu, MeHtq 3HaK ToJIbxo y 6/, MbI ongrb [onyqaeM 3epKaJlbuoe
oro6paxeHne KoopAHuarsofi cncreMbl, npu KoropoM AonlI(eH Me-
HffTbcfi 3HaK rlceBAocKaJltpa. 3ro AoxasareJlb'crBo Mox(Ho rlotcHlirb
cneAyrouluM npocrblM paccyx(AeHneu. XoA BpeMeHH Ao.nxeu 6nru
onpeAeneH K HeKoropoMy Hn'Bapnaury. Taxnu HHBaPsaHToM, He-
3aBucffu{HM or csoficrn reJI, Moxet 6utr roJIbKo npocrpaHcrBo.
A6coaprHoe 3Har{eHHe xoAa BpeMeHH nonyqaercg rorAa, KofAa
a6co.nprsoe pas,'rntt,He 6yAylqero H npoueAurero 6yAer cBffsaHo

c a6conrcrHhrM xe pa3nnqneM s ceoficrsax npocrpa,Hcrna. B npo_
crpaHCTBe HeT pa3nr{quri s HaIIpaBJIeHHffX, HO ecrr a6co.rrr,ornoe
PA3THII.H€ MEX(AY NPABbIM H JIEBbIM, XOTfl CAMH gTH IIOHSTH, CO.
BepureHHo. ycJroBHhr. floarouy xoA BpeMeHH AonxeH onpeAeJrrrbcs
seaH'rHHofi' HMeroqefi crauc.n n,nHeftHofi cKopocrr.r no"bpori. o;-
cloAa cneAyer' sro c2 ae Mox(er paBHsrbcr cKopocrH tnera c1,
Rn.narculerics o6trqHuM cKaJrrpoM.

I4s ncen4ocKanqpHoro ceoficrsa xoAa BpeMeHn cpa3y BrilreKaer
ocHoBHafl  TeopeMa npnvunHoft  MexaHHKH:

^" --1Yp_ -.- 
[poTHBonoJroxrHbrM xoAoM BpeMeHH paBHOCHneH lrarueMy

rvrHPy, oTpa)r(eHHoMy B 3epKaJre.
B eepranrHo orpalKeHrrolr Mnpe noJrHocrbro coxpa'rercfl np'-qHHHOcrb. flosrouy a Mnpe c nporuaonoJroxHbrM xoAOM BpeMeHH

co6HrHq AOJr)K,Hbr - pa3BHBarrcs cronr xe 3aKoHoMepHp, KaK r.r
B HaIIreM Mupe. Oruu6o,{Ho AyMarb, rrro, nycT,Hn xuHoQH.nbM Ha_
urero Mupa n o6parHyro croiloHy, Mbr nolyrrnM *aprrrHy M"pu
rrpo"HBOnO.nOXHOfi HanpaBJTeHHOCTH ApeueHu. HeJrssr Qopua.nouoMeHqrb sHaK y.npoMexyrKoB BpeM€.nu. Oro rrpuooAr.rr r napyure_
HArO [parrHHHOCTH, T. e. x HeJ[enocrH, r .&lnpy, xoropufi He Mo]Ker
CYUIECTBOBATI. IIPN H3MCHCHI,IH HANPABNCHHOCTU BPCMEHH AOJIXHbI
H3MeHflTbcfl r1 BJtHfr.HL\t, Koropble xoA BpeMeHH oKa3blBaer Ha Mare-
pHaJrbHbre cHcreMbr. floerouy Mnp, orpaxeHHufi n 3epKaJre, no
cBOHM Qnsnvecxnu csoficrsar\.{ AOnX(eH OTrHrrarbcq or Haluero
IVIHPA.. KJACCHIIECKA' )KE MCXAHI.IKA YTBCPXAAET TO)KAECTBCHHOCTb
ernx Mupon- Ao selaBHero apertaeud 3ry roxAecrBeHHocrb noJra-
raJla w aroMHafl Mexa'HH,Ka, Ha3bIBat ee 3aKoHoM coxpaHeHuf, qer-
HocrH. Oluaxo HccJreAoBaHus, Jlu u f.ura ffAepnbrx Irpoue"coe npr
c.na6ux gsaHMoAeficrBlrrx npHBeJrH_ K sKcnepHueHiau, noKa3aB-
ruuu ourH6orrHocrr' 3Toro gaxoHa. Sror pesy.nrrar coBepueHHo
ecrecrBeH npH peanbHoM cyrqecTBoBaHHH uanpaonetHocTH Bpe_
MeHH' Koropoe noATBep)I(Aaercq onHcaHHbIMLI AaJIbIue npflMbIMIt
orrbrraMa. Bnaecre c reM O6parHoe 3aKJrroqeHHe cAeflarb HeJrb3r.
MHoro,{HcreHHbre uccJreAoBaHHR ua6rrc4aarunxcr qsreHufi Heco-
XPAHEHHg IICTHOCTH I]OKA3AJIH BO3MO)KHOCTb HHbIX HHTEPNPC-
rat\uir.

..H.uA,o AyMarb, r{ro AanbHefturue sxcnepnMeHrbr s o6racrH ,Aep-
ttofi QusuxH Hacror'rbKo cy3flT Kpyr Bo3MolKHbrx HHrepnperaqufi, ,rio
cyqecTBoBaHr.re HanpaBIeHHOCTr,t BpeMeHH B sJreMeHTsp,nltx ilpo_
qeccax cTaHeT CoBeprueHHo oqeBHAHbrM.

ornnrrne MHpa or sepKaJrbHoro oto6paxeuus oco6eH,Ho Ha-
rrTflAiio rroKa3blBaer 6uo,rorun. MopQo"rrofHfl X(HBOTHbTX It pacTe-
unii Aaer MHoroqHcJreHHbre npHMepbr acHMMerp[r4, oranqarou{efi
lpaBoe or JreBoro H He3a,BHCflU{eri or roro, B KaKOM nOJyrXapHH
3eunu cyulecrByer opraH'3ru. Acuuuerp'ff opraHH3MoB nposBJrfl-
ercr He roJrbKo n ux uopQo,'rofHlr. Otnpurax ,rlyn flacrepoM XHMH-
I{ecKat acI'IMMeTpHfl nporonJla3MbI noKa3blBaer, qro acHMMeTpnt
flBJrflercr ocHoBHbrM csor?crsoM xr.r3HH. VnopHaR, nepeganrqarcr
rro HacJreAcrBy acHMMerpr{s opfaHu3MOB He Mox{er 6uru cnyuafi-
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nofi. 3ra acnMMerpnfl Mo)r(er 6urr- He roJrbKo naccuBHbrM cJeAcr-
BHeM 3aKoHon flpnpoAbr, orpar(arculnx HanpaBJregHocrb BpeMeHH-
UKopee Bcero, npu onpeAe.neusofi acr.rMMeTpHH, coorBerctnyroUeft
Aa.HHoMy xoAy BpeM€HH, opraHnsu npuo6peraer AonoJrnureJrbnyro"
)Ku3Hecnoco6nocrt, T. e. Moxer ero u,cnoJrb3oBarb AJr.E ycHJrenr.rt,
xr.r 3HeHH brx npoqeccoB.

Tor.qa Ha ocHoBauu,n uaruefi ocHosrrofr Teop€Mbr MoxHo 3aKJrro-
rIHTb, rITo n Mnpe c [poruBorroJloxubrM xoAoM BpeMeHlr ceplqe.
y no3BoHo,{,HHx 6buro 6u pacno.noxeHo crrpaBa, paKoBHHbr Monloc-
KoB 6ur.nu 6u B ocHoBHoM 3aKpyqeHbl BJreBo, a B nporo[Jra3Me
na6.n rc.qa.ngcs 6lt nporr.rBonoJlox(Hoe Korr.rqecrBeHuoe Hep aBeHcrBo,
npaBbrx H JreBbIx MoneKyn. BosMox(Ho, qro cneqrraJrbHo rrocraBneH-
uue 6uo/torHrrecKHe ontilTbr cMoryT rrptMo AoKa3aTb, rITo xH3Hb-
AeficrsHrerbtro r.r'clloJrb3yer xoA BpeMeHH B KaqecrBe AononHHTeJrb-
HOrO I,ICTOqHI{Ka gHep,rl,Iu.

Otueruu renepb eule oAHo BaxHoe o6crogre.nrctBo, cBsgaHnoe'
c onpeAeJreHueM xoAa BpeMeHu Qopuylofi (l). Kaxlan npH.
I{HHHO-CreACTBeHHat CBfl3b IrMeeT HeKOTOpOe npOCTpaHCTBeHHOe-
HanpaBneHne, opr Koroporo o6ognaqnu qepe3 l. floeror',ty B KoH-
xperuori npuuuHHofi.^cBrgn xoAoM BpeMeHr,r 6yaer opHeHTnpoBa,H-
Hufi ucen4ocKaJrflp iC2. fioxaxeM, qro B TogKe rrpuqnHa H B ToqKe
cneAcrBue gTH BeJIHrIIlHbr AonxHbr 6url nporr.rBonoJroxHoro Ha-
npaBJreHHfl. Aeficrsr.rreJrbno, cJreAcTBH€ Hax.o.u,HTcfl n 6y,u,yueu no.
oTHOTII€HnrO K npr.rqltHe, a npurrHHa B [potunoM lro oTHorxeHHro-
K cJreAcrBnp. 3Haqnr, B ToqKax npHqHHa H cJreAcrBr.re 6l go.lrx,lrsr
I{Merb nporr,rBonoJlo>KHbre 3HaKH, a 3HaqHT, AoJIx(Ha 6urr n npo--
Tr.rBonoJrox(Hafl opHeHTar{Hfl nJrocKocrH, trepneHAr{Ky.llxpuoft K i.
T,orAa npn QaxcuponauHor,r i ,lrleusercff THtr xoop4uuarnofi cn-
creMbr H Bbrpaxesue icz u3MeHreT sriaK. Ecflu x(e npH nepexoAe.
oT npHqr4Hbr x cJreAcTBl.rro MeHrTb 3HaK i, ro 3HaX c2 OCTaHeTCfi
Heu3MeHHbrM, a cd'reAoBaTeJrbHo, lcr lI3MeHnT 3HaK H B 9TOM CJIy..
qae. 3uaqnr,  xoA BpeMeHH xapaKTepusyercf l  BeJHrrnHaMn +iCz n
ffBJrfercfl Qaxruuecruu npoqeccoM, MoAeJrblo Koroporo Moxer
6rtrr oruocHTeJIbHoe BpaueHHe I{eKoropofo nAeaJrbHofo Bor'rrrKa.
floA uAeaabHblM eoaqxbM MorxHo rroHuMarb reJro, Bcg Macca Ko--
TOpOTO pacrroJro)KeHa Ha HeKoTopoM oAHoM paccTorHHH OT OCH.
Ha apyroe reJro aror BorqoK Mox(er Aericrsosarb r{epes Marepuanb--
HyIo ocb BpaureHnfl u MarepuaJrbHbre cBggrr c groli ocbro, MaccaMH
r(oropbrx MolKHo npeHe6perarr. floarorvry MexaHHqecroe ceoficrgo,
HAeaJrbHoro BoJrrrKa 6y1er paBHocu"'rbHo csofrcrgaM Marepuanrgofi
ToI{KH, uuenuleft Ma'ccy BoJrqKa H ero BpaureHr.{e. ,[,onycruu, uro.
Tor{Ka, c xoropoft ssant\aoAericrByer BoJIqoK, HaxoAHTcr no HanpaB-
JreHr{ro ero ocu, O6osHaqur{ r;epe3 i opr srofo Ha[paBJreHut u 6y-
AeM cqHTarb ero o6uquurr,r BeKTopoM. MoxHo ycJroBnTbct He3aBH-
cHMo or rHna Koop4HHarnofi cucreMbr orKraAbrBarb ero n 4pyrofi
ror{Ke, HanpriMep B Ty cTopoHy, oTKyAa Bpaueuue BoJrqKa Ka)KeTcf
Hs arorl ToqKu nponcxoAnilIr,rM no qacoeofi crpeJrKe. Ha6.nplaeuoe
BpaIqeHHe BoIrIKa MOX(HO OnHCaTb OpHeHTHpOBaHHbTM TTCeBAOCKa-

JrspoM iu, r,.e u - nu:r^efrHafl cKopocrb ,BparqeHna. flpu raKoM onr.{-
canntl ll ou6pauuoM HaMr{ Ha[paBneHr.rl{ BeJrIttrItHa a Aonxna 6orft
{IceBAocKaJIflpoM, rroJlox(HTeJTbHHM s reBoft cncreMe KoopAHHar.
C nosnqnu ToqeK o6o,qa Bonr{Ka nuHefiHaq cKopocrb rortK}t, Ha Ko-
lopyro 4elictnyer o€b BorrrKa, 6y4er paBHa -2. Bpaurenxe )Ke ee
'6yaet nponcxo.(HTb B flpex,Htoro cropoHy, H, cJreAoBar€nbuo, j co-
xpaHHr ceoft suax. Tarnrra o6pasou, c BoJrqKoM Mrr Aonxubr cotto-
€raBHTb opHeHTr{posaHHurl nceBAocKansp -iu. 3naunr, xoA
BpeMeHH, onpeAeflqeMHfi geau.ru,HaMn t-iCz, 4eficrantelbuo HMeer
cxoAcTBo c oTHocHTeJrbHbrM ABnxeHueM, KOTOpOe OllpeAenreTcf
BerHquHaMH t- iu 

'toro xe poAa. Paayueerct, sra QbpMaJrbHafl
aHaJrorus coBepurenuo He o6tscHfler cyrqHocrb xoAa BpeMenn. Ho
oHa oTKpHBaer 3aMeqaTenbHyro [epcneKTHBy Bo3MOx,HocTr{ gKcne-
pHMeHTaJIbIroro H'ccJIeAoBaHHfl csoftcrn BpeMeHu. fieficr.nuteJlbno,
€cJrH B flpaqr.ruHyro cBflsb 6y4er BxoAtrrb Bparqapqeecff TeJro, To
Mo>xno ox(HAarb cJroxeunff BeJrHrrHH +iCz v tja, uocxonbKy sra
.onepauHff MaTeMaTHqeCKH COBepltreHHO AOnyCTHMa.

HHulrn cJroBaMH, Mox(Ho o)KHAaTb, qTo B cucreMe c Bpaqe-
E{I{eM xoA BpeMeHH HSMeHseTCfl H BMeCTO ticz CraHO'SUrCq
paBHHM *(iCz*iul. l locrapaeuca renepb BbrrrcHnrb, KaKr.re Hs-
rMeHeHsr or aroro Moryr npousofiru B MexalrHqecxori cllcreue. .[,ar
aroro Heo6xoAul.ro yrorrHHrb noHffTHe np[rruna il cJreAcrBne B Me-
xaHI{Ke.

Cs.uu qeaq'rorcg,IIpHqHHaMLI, H3MeHflloIrlHMH BgaI{MHoe pacuo-
JIo)KeHHe reJI H Hx KoflHrlecrtsa ABLIx(eHHg. HslteHeuue pacloJloxe-
rIHfl TeJI MO,Xer npHBeCTH K 'nOgBJreHHIO 'HOBbIX CHJI, a COTJIaCHO
nplrHquny !,a.nalr66pa H3MeHeHHe KoruqecrBa ABHxeHr.rr B eAHHHrry
'BpeMeHH, B3rroe c o6parnuM 3HaKoM, Mox<no paclcMarpnBarb KaK
cuJry HHepqHH. floeroMy B ,MexaHHKe cnJrbt flBJrf,roTcs npnrrtnawn
11 BceMH EogMo)I(HbrMH c!'reAcrBnflMr.r. OAnaro npu ABH)KeHr{H TeJra
(l) noA AeficrBneM cHJrbI F cuna riHeprruu -dnldt,He rnJrrerct

cJreAcTBHer'r. o6e 3TI{ Cr4Jrbr BO3HHKaIOT B OA,HOT? TOrIKe. cOrnaCsO
aKcHoMe II c.ne4yer, rITo H3-3a gTofo Fe Mo>Ker 6nm IpHTILIHHo-
cJreAcTBeHHOrO OTHOrrreHHfl H OHH rBJrfirOTCq TOXAeCTAeHHbTMH nO-
HflrHqMH. floaron,ty, KaK 3ro Aenan s csoefi MexaHHKe KupxroQ,
cnna r.rHeprlur.r Mox(er cJryxuTb olpeAeJreHl{eM cxJrbil F, Cur'a F,
IIpLIJroxeHHas K ToqKe (l ) , Mox(er Bbrstsarb cneActBHe roJrbKo
s Apyrofi ToqKe (2). 3ry curry cneAcrBnfl HasoBeM xax Aeftcrsne
,Os nepnofi Tor{KH Ha Bropyp:

o 6 - - F  -  d P ,  -  d P ,
- d t d t (2)

curoft ,[a.nara-..LI,.ux nepnor? x<e roqxu
,6ep a:

oHa sBJrsercfl norepssHorl

d p ,  _ p  _  d p ,
dt  dt
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B coorsercrBnn c arHMH BHpaxeHIrSMH MoxHo cqHTaTb, qro 3a
Bp€Mfl dt rel'i.Ka (l) Tepfler HMnynbc dp2, Koropuft nepe.naercr
roqKe (2).  8 c{y, t19,KorAa MexAy ro.rxaux ( l )  H (2) ecm npu-
rIHHHafl cBf3b, 6t+0, H MexAy nrun 6y,u.er cyrqecrBoBarb coor-
BercTByrouee paarHrrue 6pr+0. Korla npnqr{ura HaxoAHTcf,
B roqKe (l), nepexol, dpz or roqKn (l) x ro.rxe (2) coornercr-
Byer Bo3pacraHHro BpeMeHH. floerouy

+:3#_:ao. (B)

O6osHa,rur,r r opr Aeficrsns Oo. Tor,qa conJracno Qopr,ryae (3)

(Do: i  l (Do l : t# : t l+ l#
l lo Qopuy;re ( l) neaHuuny l6rl /01 nroxno 3aMeHHrb Ha C2, ec.nn
y^croBuTbcr noJrb3oBarucq roft cncreuofi KoopAHHar, B Koropoft
c2 rroJroxHreJrbHo. llpn erou ycJroBnr{

(Do:iC:l+l (4)

Muoxure.nb rrpH ic2 n*nflercfl BeJrHril.ruofi, He3aBHcru{eft or xoAa
BpeMeHH, T. e. CHJIOBbTM HHBapHaTHTOM. .[ ,eftCtSXte.l IbHO, npH JrK)-
6ou xoAe BpeMeHH He roJrbKo [pocrpaHcrBeHHbre [poMexyrKH, Ho
H npoMex{yrKH BpeMeHn AOJIX(Hbr H3MepfTbcr HeH3MeHHbIMH MaC-
urra6auu. floarouy cKopocrn, a cneAoBareJrbuo, H Hx HMnynbcu
He AoJrlKHbr 3aBucerb or xoAa BpeMeHH. Kax aro AoKa3aHo Bblille,
[pH cyIqecrBoBaHHH XOAa BpeMenu icz B TorrKe (2) o6ssarenbHo
AoJIXeH 6Hrl  e roqKe ( l )  xoa BpeMeHH - iCz.3Haunr, npu aef i-
crBHIr tra roqry (2) o6rsareJrbHo AoJrx(Ho 6nm r nporn,noaeficr-
BHe, HJIH cnJra peaKUHH Ro, a rouxe ( l ) :

Ro: - lC,l+:_l '  tsl. \ u  - " z l  
6 x  l .

Tarnu o6pasou, rpetuft 3aKoH HrrcroHa oKa3brBaercrr np"^no,*
cJreAcrBHeM ceoftcte npHqHHHocrH H xoAa BpeMeHH. .llerlcrnue n
nporHBoAeftcrnne qBrqrorcff cropoHaMH oAHoro H Toro xe sB.rre-
Hr4fl, yI MexAy HttMH He MoxeT 6nim paspbrBa Bo BpeMe,Hn. Taxnu
o6paaou, 3aKoH coxpaneHufl H,MnyJrbca sBJltercg oAHHM H3 caMblx
QyH.qaueHranbHbrx 3 aKoHoB flpnpo4n.

.[,onycrHu rerrepb, r{ro xoA BpeMeHH H3MeHnJrcfl H BMecro
+ iCz crarr p&BHbrM -+ (iCz * iu).- TorAa no Qoprrlylau (4) u (5)
AonxHo nponeofirn cneAyioqee npeo6pasoBaHne cHJr:

6:( ic2* iu)  l+ l '  R-  -  ( ic ,* j r )  l+ l

flo.nyvaorcff AonoJrHHTeJrbHbre cttJIEil:

A(D:@@-(Do:  * i  f t lD , ;
(6)

AR :R -  Ro: - i  f  to,  l .

I,Irax, B npHrrnnHofi csneu c Bpaluatouln,Mcfi BoJI{KoM Mo}r(Ho
O}KHAATb NO'IBTCHHq AONOJIHI,ITCJIbHbIX CHJI (6), 4CftCTAYNUINX
BAOnb OCH BpaueHr{fl BoJrqKa. cOoraerclByroruHe onbrrbl, onucaH-
rlble rloApo6Ho n cneAyloueft r{acru, floKasbrBaroT, qro Aeftcrsn-'TeJrbHo npn BpaueHnr{ Bo3,Hr.rKaror cLrJrbI, Aeficrnynune no ocn r.r
3aBncfirqr{e oT HanpaBJreHufl Bpaqeuus. I4snepeuHue BeJruqr.rHbr
.Aono"'rHHreJrbHbrx cnn no3BorrffroT no Sopuyne (6) o[peAeJrHTb
3HaqeHHe xoAa BpeMeuu C2 He ToJIbKo IIo BeJIHqI'tHe, Ho It no gHaKy,
T. e. yKa_3arb rHrr KoopAHHarHofi cucreubr, B KoTopoi4 C2 [oJroxn-'TeJrbHo. oxasa.rtocr, qTo xoA BpeMeH.H HaIlerO MUpa noJro>KHTeJreH
s resofi cncreMe KoopAHHar, orcroAa nonyqaercr Bo3Molt(Hocrb
,o6texrueHofo oupeAeJreHr,rff rlpaBoro 14 JIeBoro: .nenoft cucrenrofi
KoopAH.Har Ha3blBaercfl, Ta cncreMa, n xotopoft xoA BpeMeHr.r tro-
Jrox(r.rreJreH, a npanor? - B Koropoft ou orpuqareJren. Taxnu o6pa-
.goM, xoA BpeMeHH, cBqgbrBanu{ltrt sce reJra B Mnpe, Aax(e rrpn
noruor? HX H3oJrfrIr{H, r{rpaer ponb rofo MareplraJrbHoro Mocra,
.o ueo6xo4nMocrr{ Koroporo ,[,/rfi cofJraqoBanHff. uoHstnfi npaBoro
n JreBofo foBopnn erue faycc [3]. :

flossreHne AonoJru,ureJrbHbrx cHJr Moxr{o nocrap atbct HafJrrAHo
.ilpeAcraBnrl ce6e cneAyrcrqnu o6pasou. Bperr,ta BreKaer B cucr€My
qepe3 ,nPES*IHy K CJreACrBHrO. BpaUlenue I{3MeHfleT BO3MO)KHOCTb
9TOrO BTeKaHLIfl, H B pe3yJrbTaTe xoA BpeMeHn MOXeT CO3AaTb AO-
rroJrHHreJrbHbre HalpqxeHHff B CKCTeMe. AOnO;ltil,rreJlbHbre Hanpfl-
)KeHHtr HSMeHrrOT noreHr{HaJrbHyro H [oJrHyIo gHeprHro ctrcTeMbI.
'3rH usMeHeHHfl npon3BoLr.rr xoA BpeMeHn. 

- 
Orcrc4a c.neayer, qro

BpeMq nMeer gHeprHro. llocKoJrbKy Ao[oJrHHTeJrbHbre cHJr.H paBHbI
u HanpaBJreHbI npoTHBonoJIox(HO, IiMrryJrbc ,cHcTeMbI He MeHfleTcq.
.3narur, BpeMrr He HMeer ,r.rM[yJrbca, xorfi H o6.naAaer gHeprfiefi.

B uexanure Hlrorona C2:6., [ ,ononuureJrbnbre cn.nu no Sop-
Myne (6) uclresarcT, KaK K AoJtx(Ho 6Hrl e grofi N{exaunre. 

-3io

,ecTecTBeHHo, U6O 6eCXOgequuli xoA BpeMeHH Her'Ib3fl HHqeM LI3Me-
.Hurb. f lcorouy BpeMs Kax(ercf l  Poxonr,  HaAeJreHHbrM HecoKpyrnH-
Mbrrlr MoryuIecTBoM. PealsHoe >Ke BpeMfl HMeeT XOHeqUUri XOA, Ha
Hero Mox{Ho BJrr.tflTb, H, 3Har{HT, B npnHr{Hrre BpeMg uoxer 6ntt
.o6paruuurnr. Kax Ha caMoM AeJre ocyxlecrBlqrb srn .EBJreH.Hq,
.AoJIxHbt xor4a-HH6yAb,rroKa3arb onbrrbr, Hsyqarcurne csoricrga
B O E M C H H .

B arovsoi i  MexaHllKe Cz:O. @opr*ynu (6),  no.nyveH,Hbre He-
KoropbrM yror{HeHHeM npHHIIHnoB MexaHHKrl HlIoloHa, rBJrffr,orct
npn6,ruxeHHbrMn H He Aaror npeAerrbHoro nepexoAa npn Cz:0.
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OHH yxasuBaror roJrbKo, rITo B groM cJlyqae AorroJrHr.ITe.nrnne eQ-
Qexru, He rpeAycMorpenHbre uexauuroft Htrcrona, 6yayr Hrparb
rJraBeHcrByloqyrc ponb. flpuunuHocrb craHoBuTcfl coBepueHno 3a-
nyrauHoft , vr fl,BJreHl,/.fl npHpoAbr ocraercr o6tqcHr.rrs cTarHcrHqecKLI.

Mexauura Hrptona orBeqaer MHpy c 6ecKoHe.rHo [porrHbrMu
npHrInHHbrMH cBq3flMrl, a aroMHag MexaHHKa npeAcraB.nner gpyrofr
[peAeabHbrfi c.nyvafi Mupa c 6ecxoHe.{Ho cra6brMH, npnqr.r,HHbrMtr
cBfl3flMH. <Dopt'ry.nu (6) rloKagbrBaIor, qro MexaHHKy, orBer{ato-
qIJJ,ypIo npI{HIInnaM npHr{H.HHOCTH eCTeCTBO3HaHH.fl, CJreAyeT pa3B}r-
Barb co cropoubr MexaHHKH Hrroroua, a He co cropoHbr arounofi
MexaHuKr.I. flpu srou Moryr fioflBuTbcfl qeprbr, xapaKTepHbre AJrn
atouuofi MexauuKH. Hanpuuep, Mo)KHo ox(r,rAarb rroflBJreHHt
B MaKpocKonuqecrofi MexaHHKe KBaHToBbrx aQ$exron.

HsroxeHnbre 3Aecb reopernqecxue coo6paxeHr{fl Hy}KHbil B oc-
HoBHoM rroJlbKo AJIfl Toro, qro6br gHarb, KaK nocraBuTb orrbrrbl no
r.I3yrrenuro csoftcrg BpeMeHH. Bper'rr ilpercraBJrser co6oft qenbrfi.
Mnp 3araAorrnbtx fsflenufi, H Hx HeJrb3t npocJreAl{Tb JlorxqecKuME
paccyxAeHHs.Mrr. Csoficrsa BpeMeHr{ .q,o.rr)Kubr nocroflHHo Bbrflc-
Hqrbcq QnsnuecxuMH onbrraMH.

.[,nq nocraHoBKu gKcnepuMeHroB Ba]r(Ho gapauee gHarb BeJrH-
qHHy ox(HAaeMbrx a$Sexroa, Koropbre saBHcflT or Berurrr.rHbr Cz.
qncnosoe 3HaqeHHe c2 Mo)r{HO nonbrTaTbcs or{eHHTb, r.{cxoAq H3
coo6paxeHuft paeuepHocru.

E4nncraeunafl yHnBepcaJrbHar nocrosnHaq, Koropaff Moxer
HMerb cMbrcJr nceBAocKaJrrpa, 3To rrocrorunas llla,nxa /r. fleficr-
BHTeJTbHO, 3Ta IIOCTOTHHafl HMeeT pa3MepHOCTb MOMeHTa KOnHtle-
crBa AB,HxeHHfl H onpeAeJrqer cnuH a.neuenrapndx qacruu. Te-
nepb, tloJrrsyqcb nocrosnHofi fl;raHxa n nro6ofi cralnpHoft yHHBep-
ca.nrsoft nocronHHoft, HaAo noryqHTb BeJ'rHgHHy, HMeroqyrc paa-
MepHocrb cKopocrH. Jlerxo y6e4nucr, qro BbrpaxeHr.re
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sBrffercn eAHHcrBeHHofi xot*t6nttaqueft sroro poAa. 3,qecr e - sa-
psA 3!'reMenrapHofi r{acrr.rrlbr H a- Hexoropuft 6espasuepurufi uHo-
x(Hre.rrb. TorAa no $opuy.ne (6) \pH u:100 ru/c AoroJrHHr€Jrb-
Hbre cu/'rbr 6yayr ropqAKa 10-a u.nn 10-s (npu suavuTeJrbHoM a)
oT rrptrJ'ro)KeHHbrx cn"r. flpu TaKoM cz crailbr xoAa BpeMeHH JrerKo
o6uapyxnrb B npocrefi,unX orrbrrax, H€ Tpe6yrcurnx BhrcoKoft cte-
neHH roqHocrn n3ueoesuft .

t l a c r s  I I

onbtTbr tro H3vqEHHto
CBORCTB BPEMEHH H OCHOBHbIE BbIBOAbI

S.leueHrapHaq npoBepKa pa3Bnrbrx Bblilre reopernqecrnx coo6-
paxeHnfi  6u,ra Haqara HaMr.r eute eur,rof i  1951-1952 r.  C rex nop
3TH OnbrTbr HenpepbrBHo npoAoJrx(aJrHcb IIpu aKTHBHoM yqacrHH

:B TeqeHHe prAa ner ,[orIeHTa B. f. Jla6efiua. B Hacroflrqee Bpext
oHH yx(e AaBHo npoBoAsrcfr HaMA a la6oparopnn flylroacxofi
o6cepnalopuu BMecre c HH)KeHepoM B. B. HacoHosubr. Pa6ora
B. B. HacoHosa npr.rAaJra onbrrau BbrcoKyro creneHb HaAe)KHocrH.
3a npeua grux HocJreAoBaHHft 6ua gaxonJreH MHoroqHcaeHsufi tr
paenoo6pasHuft Mar€puaJr, no3BoJrflroulHfi cAe.uarb psl BbrBoAoB
o csoficrsax BpeMerrn. He Becb Marepuan yAanocb r{HrepnperHpo-
BaT[,, H He BeCb MaTepHaJr O6.na4aer oAI.IHaKoBOfi Creneutp Aocro-
BepHocrr{. 3lecs uu 6yaeu H3Jlararb rorbKo re AaHHbre, Koropbre
noABepranucb MHoroKparuofi npoBepKe H Koropbre c saurefi ror{Kr.r
speHltfl tBJrflIorcfl coBepureHHo AocroBepHbrMu. flocrapaeuca
TaKXe CAeJ'IaTb BHBOAbI lI3 3THX AaHHbIX.

Teoperuuecxxe oo6pa)r(euxt rloKa3brBaror, rrro olrbrrbr no LI3y-
rreHH!o rtpnrrnHHbrx csssefi H xoAa BpeMeHH HaAo rrpoBoAuTb c Bpa-
rtaroulnMucs reJraMH - rnpocKonaMu. fleprue onbrrbr cAeJraHbI
,[nfl npoBepKl,l Toro, I{To 3aKoH coxpaHeHl{t HMnynbca BHrtoJIHqeTcfl
BcefAa r{ He3aBHcHMo or cocroqnns Bpaqeunfl rea. 3ru orrblTbr
ltpoBo1nnncb Ha pbrqa)KnHx Becax. flpu eaue4neHun rHpocKor]a,
spauarcqerocfi no I{HeprIHr{, ero MoMeHT BparqerrHt AoJrxeH nepe-
"E,aBarbcfl BecaM, qro Bbl3btBaer Hens6ex(Hoe cKpyqHBaHHe noABe-
coe. Bo Hs6exaHr.re cBflsar{Hbrx c oTHM rpy.uuocreft B3BeIIrHBaHufl
BPaI{eHue AoJrxffio noAAep}KHBarbcfl nocrorHHbrrtl. flogrouy 6ulu
HcrroJrb3oBaHbr rnpocKonbr aBnarlnosuofi aaroMarHKn, cKopocrb Ko-
Topblx noAAepx(HBaJracb [epeMeHHbrlr rpexQaslrbr.M ToKoM c qacro-
roft nopn4xa 500 fq. C arofi xe qac'roroft npo[cxoAuJro BpauIeHHe
poropa rupocKonoB. Oxasarocb Bo3MoxHbrM, He cHH)Kaq cyulecr-
BeHHO ToqHOCTIT B3BerrrHBaHHfl, IOABOAHTb TOK K [OABe[reHHOMy
Ha Becax fHpocKony c [oMoIIIbro Tpex oqeHb ToHKHx npoBoAHHKots,
rsilreHHbrx HsoJrrqr,rH. lIp, B3BeurHBaHr{I{ fHpocKon HaxoAnJrct
B 3aKpbrrofi repue,uqecKu xopo6xe, rITo coBepueHHo HcKJrloqano
BJTHflHHe Bo3AyIIIHbrx roxoB. ToqHocrr B3Be[rHBaHHq 6brra nopEAKa
O,l-0,2 r' 'rr. l lpH Beprr-rKaJrbHoM pacnoJroxeHHH ocn H pasnbrx
CKOPOCTFX BPAIqCHHq TIOKA3AHHfl BCCOB IOCT BATHCb HEH3MEHHbIMII.
Hanpr.ruep, HcxoAq r{3 AaHHbrx Anrr oAHoro H3 rr.rpocKorloB (cpea-
nnf i  ,qnauerp poropa D:4,2 cM, Bec poropa Q:250 r) ,  uoxuo
3aKnroqr{Tb, uro npn ,rnsefinofi cKopocrn Bpau{eHnfl u:70 n:lc
cHJra, ,uefictnyroular, Ha Becbr, ocraercg HeuaMessoft c roqHocrbro
5o;rsurefi, rreM Ao urecTofo 3HaKa. B aru onuru 6u;to BHeceHo
eue cJreAytouee, r{HTepecHoe TeoperHrrecKH, ocJIoxHeHHe. Ko-
po6ra c rupocKo[oM no.[,BeunBaJracb K xeJre3Hoft n.nactuHKe, Ko-
Topyn npHTqf[Banr{ MarHHTbr, cKpenJreHHbre c HeKoTopbtM MaccHB-
HbrM TeJroM. Bcq cncreMa noABerlnBaJracb Ha Becax qepee nocpeA-
crBo 3Jracru.rHoft pe3gHbr. Tor K 3Jr'eKTpoMarHr{TaM noABoAgnct
c noMourbro AByx or{eHb roHKHx npoBoAHIiKos. Cncrerua npepblBa-
Hr.rfl roKa 6ura ycraHoBJreHa orAeJIbHo or BecoB. llpn paspune
uenn Kopo6xa c rgpocKonoM rraAaJla Ao ofpaHHqHTeJIt, cKpenneH-
Hofo c aJ'reKTpoMafHHTaMH. Artru.rrnty4a oTr{x naAenufi H rlocneAy-
rorqux noAaeMoB MofJra Aocrurarb 2 uu. BsseurnsaHne [pou3Bo-
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LLIJTOCb rrpn pa3Hbrx HanpaBneHHflx H cKopocTflx BpauleHrif, rHpo-
cKona, npu pa3Hbrx aMlJrnry4ax H npfi qacrorax xole6auufi or
eAHHHU Ao coreH repu. ilns Bpaualoqerocff rnpocKona, NaK
u AJln HenoABr{xHoro, noKa3aHnr BecoB ocTaBaJIHcb HeI{3MeH-
HbIMH.

Moxgo cquTarb, qro onHcaHHble orrbrrbl AocraToqHo xopouo'
o6ocHoeilsaror reopernrrecKoe gaK.ltrcrIeHHe o coxpaHeHHH HMnyJlbca
B npLIrtHHHofi uexaHnre.

flpe.qb,I4yurne onbrrbrr HecMorpq Ha reoperr{qecrurl r,rnTepec, He
AaBailn HHKaKHx HoBbrx aQQexron, Mofyrrlnx roArBep,u,Hrb poflb npH-
I{HHHOCTH B MCXAHIIKE. OAHAXO NPH HX BHNOJIHEHHN 6U.NO 3AME.
qeHo, rrro npH nepeAaqe nu6pauufi or rnpocKona Ha crofixy ne-
coB Moryr [onBJrflTbcg I{3MeHeHHg noxaaannfi BecoB, 3aBHcfiulnx
or cKopocnl H HanpaBJreHus BpalqeHnff fnpocKona. KorAa HaqHHa-
ercn nn6pauua caMnx BecoB, xopo6xa c rupocKonoM nepecraer
6urr crporo 3aMKHyrofi cncreuofi. Becu xe Moryr aHfirn Hs paB-
HoBeclrfl, ecnl{ AononHnTeJrbHoe AeftcrBr.re rnpocKona, Bo3HHKruee
or BpauIeHHr, oKa)KeTEs nepeHeceHHbrM c onpaBbr rHpocKona Ha
crofixy BecoB. He arux sa6.npAenHfi sogHuxra cepnr o[bIToB
c nnSpaunsMH rHpocKonoB.

B uepnou BapHaHTe eH6paqnH ocyqecrBntJrr{cb 3a crrer gHep*
rHH poropa H 6oq B ero noArxHnHHKax rrpn HeKmopoM B HlIx
nroQre. Pasyueercr, an6paqHu MerrrarcT TorrHoMy B3BeunBaHnn.
l[oaroNy npnuJlocb orKa3arbcr m nperlu3uoHHbrx BecoB THna ana-
JrHTHqecKHx n nepefiTrt Ha rexHl{qecKne Becbr, y Koropbrx pe6pa
npnsxbr corrpHKacalsrcfi c rrrouraAKaMn, HMerouluun Qopuy xpu-
urex. Bce x(e npn srou yAanocb coxpaunTb rorrnocrb nopqAxa I ur
B AnQQepeHu,HarbHbrx H3MepeHHsx. Onopnue nnoqa,(KH B BHAe
KpbrrxeK yAo6Hbr eure R TeM, qro c HHMH MoxHo [poH3BoAHrb B3Be-
ruHBa,HHe rnpocKo[oB, Bparqanu{[xcq no HHepqHH. floAseueHHnfi
Ha x(ecrKoM noABece FHpocKon Mor nepeAaBaTb rrepe3 KopoMblcno
ceoa su6paqnn crofiKe BecoB. flpn HermopoM xapaKTepe nx6pa-
r{Eft, Koropnfi no.u,6npaJlct coBeprlreHHo Ha oqynb, ua6arcAaaocr
BHaqHTeJrbHoe yMeHbIIreHue AeficrslrR rnpocKona Ha Becbl npx Bpa-
ureHnu ero nporgB .racoBofi crpeJrKu, ecJrn cMorperb cBepxy. llpu
BpaueHHH no rracoBofi crpeaxe B Tex )Ke ycnoBuflx rroKa3aHufl Be-
coB npaKTHqecKH ocraBaJlHcb HeIr3MeHHbIMIt. Hauepeuur, BbInoJI-
HeHHbre c fHpocKona,Mr.r pa3Horo Beca H paAHyca poropa npll pa3-
JrHqHbrx yrJroBblx cKopocrflx IIoKa3aJIu, rITo yMeHbuIeHHe Beca
B coorBercrBnH c Qoprray;rofi (6) aefrcrnureJlbHo nponoptrnonaJlbHo
Becy H .nnuefinoft cKopocrn BpaureHr.rr. Hanpuuep, flpu BpaqeHHH
rrrpocKona (D:4,6 cu, Q-90 r,  u:25 u/c) nonyqlrJlocb o6ler-
qeHHe AQ:-8 ur. flpN epauregnn no qacosofi crpenKe BcefAa
oKa3blBaJrocr AQ:9. flpu ropnsoHraJlbHoM )I(e pacnoJlo]I(eHll]r
ocr.I B arc6ou a3llMyre sa6.nroAaaocr cpeAHee BHarIeHHe AQ:
-*4 ur. OrcrcAa Mox<no cAeJrarb gaKrlorleHxer qro np6oe eH-
6pupylouee reflo B ycJIoBHflx srux onbIToB AoJIxHo noKa3blBarb
yMeHbrxeHne Beca. .[a.nlHefiurHe HccJIeAoBaHHfl [oKa3aJII{, rlro gror

:aQQexr Bbr3Barr BpaqerrgeM 3euru, o qeM noApo6Ho 6yAer cxa-
.gaHo HH)Ke. Cefi.Iac HaM BaxHo roJIbKo, rrro npn 

-au6paqnsx 
cogAa-

€rct HoBbrfr Hynt orcr{era, orHocHTenbHo Koropofo npH BparrIeHHH
xpornB .racosorl crpenKu nonyqaercfl o6.nerqeuse, a ttpu BpaueHHH
no ̂  

qacoBofi 
. crpe.nKe - coBeprxenHo oAHHaKoBoe yrrxeJreHue

(AQ:-r4 ur).  TaxNu o6paeou, Qopuylu (O) uo.rryviKlr  rrolHoe
3 KcnepH MeHTa JrbHoe noATBepx(Ae une. Ve np HBeAeHHhrx AaHHbrx cJre-
*qyer, r{To Cz:550 *u/c. Cor.nacuo HarrreMy ycnoBuro aexmp j
HanpaBd'reH B Ty cropoHy, orKyAa BpauIeHHe Ka)Kercfl npoflcxoAfl-
u{HM IIO qaCosorl crpenKe. 3Havar, npr{ BparqeHr.rn rHpocKo[a [po-
THB rracoBoft crpe.nxH ori HanpaBJreH anna. flpu raronr BparrIeHHH
rnpocKon o6.nervaercr, a sHagHT, AonoJIHHTeJIbIIoe 4eftciaue ero
na crofixy BecoB HanpaBneHo BHHs, T. e. no opry j. 3ro 6yaer
3 roM cJryqae, ecrr u H c2 HMeroT oAHHaKOBbre 3fiaKH. flpn Ua-
rrleM ycnoBHH ornocnTeJrbHo HanpaBneHr{fl opra i ncesaocxanrflp u
rroJlolr(HTeJleH S regoft cucreMe KoopAHIIar. c.ne4OnareJlbHo, tI XOA
speMeHH Harfiero Mapa no.lo)r(HreJreH B JreBOft cUcrelte. floaroray
n .(a.nnsefiureM Mbr 6y4er'l nonbgoBarbcfl BcerAa Jresoli cncreuofi
KoopAHHar. ConoxynHocrb Bcex npoEsBeAeHlrbrx 3areM onuroB
no3BoJrnJra yrorIHHTb suaveHne C2:

Cz: *700150 xlr/c s reeofi cucreMe KoopAHHar. (8)

3ro sHa,{eHHe Ae.rlaer BecbMa BeporrHbrM cBflgb xoAa BpeMeHu
c Apyrnnn yHuBepcanbHbrMr.r nocrorHHbrMu no Qopuy.ne (T) upu
*:?. Torla 6eapasr'aepnaff rrocroffHHafl ronxofi crpymypu'3oM-
{epQenraa craHoBxTcff rrpocro oruourennelr AByx ixopocrefi
Cz/9r, Kax(Aafl H3 Koropblx ocyulecrBrrsercfl e npnioAe.

Onuru Ha Becax c au6paqutMr{ rupocxona laror eule H HosHfi
rIprIHqHnHa,rruuft pe3ynbrar, Oraebreaercr, qro .ddnonsureJrbHble
cl.t.nu 4eficrBr,rr H nporllBoAeftcrsnq pac[oJlafarorcfl B pa3Hblx rorr-
Kax cncreMbr - Ha croftxe BecoB H Ha rupocKone. flonyuaerca
napa cHJr, rtoBoparrHBalouli{x KopoMbrcno BecoB. Cne4oaareJrbHo,
BpeMff o6naAaer He rorbKo sueprnefi, Ho H MoMeHToM BpauleHllfl,
r<oropuft oHo Mox(er nepeAaBarb cucreMe.

flpunqsnuaJrbHyro npoBepKy pe3ynbraroB, noJryrreHnbrx c Be-
caMH, Aaer MarrHHK, B KoropoM TeJroM qBrrercfl ott6pupyroutufi
fnpocKon c fopu3oHTa,rrHofi ocblo, noABerxeHHafit na Alunnofi rou-
xorl usrn. Kax n B onbrrax c BecaMH, rtpu BparueHur.r fxpocKo[a
s cnorofiHot\4 pe)KLIMe HHrleto He npoHcxoAI.IJIo, I.{ 3Ta HIiTb GIe
orKJroHsJracb or orBeca. llpn HeroropoM )Ke xapaKTepe nu6paqnfi
fHpocKorra I{HTb oTKJroHfl,'Iacb oT oTBeca BcerAa Ha oAHy H Ty x(e
BerHrrHHy (npn aa4ar+roru a) H HMeHHo B Ty cropoHy, orKyAa
BpaureHne rupocKona npoHcxoAHno nporr{B qacoeofi crpeJrKH.
[-lpn AnI{He Hrirr.r l:2 u w u:25 u/c orxnoHegHe cocraBJrrJro
0,07 lru, r{ro Aaer AJfl orHo[IeHufl ropH3oHTaJrtnoii cll.l lu K Becy
3HaqeHHe 3,5.10-5, Aocraror{Ho 6nnsxoe K pe3vJrbraTaM seeeuu-
BAHHf l .
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CyuecrneuHblM HeAocrarKoM onHcaHubrx onbrroB .rlBrflercq He-
ao3Mox(Hocrr npocrofi penyJrHpoBKH pexnMa nx6paunfi. floerouy
)r(eJrareJrbHo nepefirn K onbrraM, 'B KOTOpbtX S[6paqun co3AaeT He
poTop, a HenoABI{)r{Hbre qacTlt cHcTeMbr.

Ha secax onopa KopoMbrcJra 6H.[a oxsaqeHa c[euna.nsHofi cxo-
6ofi, xoropafl ru6xr.tl,r rpocoM coeAHHrnacb c a.[HHHofi ueraanaqe-
cxoft nracrnsxoft. oann KoHerr arofi n.nacrHHKH nex<aJr Ha rrlapH-
KOBOM IIOAUHNHHKC, SKCUEHTPHI{HO HACA}KEHHOM HA OCb 3JICKT-
poMoTopa, u 6am cBr3aH c noArrHnHHKoM pe3HHoBbrM oxBaroM.
ApyroA KoHerI n.rracrnHKr{ 6u.n saxpenJren ropH3oHTaJrbHofi ocuo.
Mexqq cKopocrb sJreKTpoMoropa H noJrox(€Hne cBq3yrouero rpoca
Ha nJracrHHKe, MoX(Ho nonyqHTb rapMoHllqecKHe xole6anufi o[opbl
KopoMbrcJra BecoB .lln6ofi qacrorbr H aMnJrHTyAu. HanpanJrflroulne
.rlnfl noAbeMa onopbr KopoMbrcJra npu appeTHpoBaHHH BeCOB r.rc-
K.[prlarn Bo3MoxHocrb ropu3oHTaJrbHoro pacKaqllBanng. A.ng noA-
Beca r[pocKona 6uno ueo6xo.qHMo safirH onrHManbH[,re ycroBuc,
npH Koropux nu6paqnn nepeAaBaJrncb Ha porop H BMecre c reM
3Tor KoHeq KopoMbrcJra ocraBaJrcff 6H xsasucso6oAHut{ cpaBHH-
TeJIbHO C l,pyrnu KoHUoM, K KoTopOMy xecTKo noABerrreH ypaBHo-
BeunBarolqufi rpys. flpt raxux ycJroBnflx KopoMblcr'ro Mo)Ker cno-
KOHHO BHOpHpOBarb, coBepurafl noBoporbr oKono cBoero KoHqa,
saKpeureHHoro rpy3oM Ha >KecrKoM noABece. Koae6asas 3roro
p.oAa yAaJrocb floryrrHTb, noABerr.rr.rBaff rHpOCKon Ha CTpyHe AHaMer-
porrr 0,15 MM H AJruHofi nopa4xa 1-1,5 M. C erofi yciinoerofi Ha-
6.irrcIalocr HsM€HeHHe Beca rupocKora rrpu BpaureHHH efo BoKpyr
aepTHKaJIbHofi ocn.

3aueqarerbHo, qro B cpaBHeHHH c npeAblayurnud onurarun sS-
Sexr oxasbrB-aJrcff nporuBonoJroxHoro sHaKa. flpu epaueHnu rgpo-
c+oqa [poTnB .racosoft cTpeJrKr{ ua6.nrc4a.nocb He o6.neruenue,
a sHarIHTeJIbHoe yrffxeteHne. 3Haunt, s broM cJryqae Ha fnpocKon
.a€ficrayer .AonorHHTeJIbHaq cr[ra, HanpaBJreHnafl B cropoHy, or-

[Vaa BpaIIIeHHe Kax(ercr rrpoacxoAffulnM no qacosofi crpeJrKe.
JTOT pe3yJrbTaT o3Har{aeT, riTo npHrrHHHocTb H xoA BpeMeHH BBOATT
B ct{creMy sn6paquu u rrro I,tcroqHHK eu6paqun Qnxcnpyer noJro-
)KeHHe fipnrrunbr. B erHx onhlTax HcrorIHHKoM eu6pauul.r flBrfleTcrr
fleBparqarcuaqcr qacTb cH.cTeMbr, a B nepBoHaqaJrbHoM BapHaHTe
orbrroB HcroqHHKoM rBJrflercrr porop. flepecran.nr.fi MecraMH npr{-
rIHHy H CJTeACTBHe, MbI U3MeHfleM nO OTHOIueHHIO K HI,IM I{ HalpaB-
teHnocrb BpauleHuff, T. e. fia'flpaBJreHue opra j. OrcroAa no Sop-
My/re (6) nponcxoAuT HsMeHeHHe 3HaKa Ao[oJrHr{TeJrbHbrx cr.rJr.
B o6H.ruofi uexaHure Bce cuJtbr ooBeprrreHHo He 3aBrr,crr or roro,
gro tBJrrercs HcroqHnxolr nu6paqutl, a qro cJreAcrBHeM. B npr-
quHuori )Ke MexaHnre, Ha6.nrc4aa nanpaBJreHLI€ AonoJrHI{TeJrbHbix
cHJr, Mo)KHo cpasy cKa3arb, rAe HaxoAHTct flpurruHa en6pauuft.
3nauut, IeficreureabHo Bo3Mo)KeH MexaHuqecxufi onbtr, orJrurlarc-
rquft npnullHy or cJre,qcrBns.

Onuru c MarrHHKoM D,ailn Tor >xe p$ynbrar. fnpocxon,
noAgeureHHbrfi Ha rogxofi crpyne, npu nH6paquu rorrKn noABeca

orKroHrJrcfl B cropoHy, oTKyAa Bpaueune flponcxo,4Hro no qacosofi
cTpenKe. Bn6paqnn noABeca ocyulecrBnflJrrrcb c floMorqbro eJreK-
TpoMarulrrHoro pene. K pacno"rrox<esuofi ropnsonTaJmHo xe.resHori
nJIacrHHKe peJre 6brn npnnasH ru6xnfi MeraJrJrt{qecxufi ctepxeHr,
Ha KoropoM KpenHJracb crpyHa MaflrHuKa. EnaroAapq crepxHro
xoae6asrs craHoBHJrHcr 6o.nee rapMoHHqecKHMH. flo.toxeuue pene
perynHpoBaJrocb raKHM o6pasou, qro6u se 6u.lo ropn3oHTaJrbHbrx
cueqeuufi roqKu noABeca.

.II,.nn ronrpoJrx perynupoBKn BKJrroqancr nocroflHHbrfi rox, npr
KOTOpOM sneKTp'OMar.HnTbl npr.ITrrnBanH IIJTaCTHHKy H noAHI{ManE
Totrry no,u.Beca. floaoxenHe HHTH Ha6lnAa.nocn ,ra6oparopuofi rpy-
6ofi, uuenureft uma.ny c ueHoir AefleHHq 0,14 ur,t 4.nR ua6.nn.qae-
ltoro o6rexta. Oqeun,Bafl Ha rnas AoJrH 3Toro lrrnpoKoro AeJreHHff,
Mo)KHo 6uao npn MHoroKparHbrx HsMepeHurx HMerb pesyJrbrar
c roqHocrbro ,u,o 0,01 rrau. llpn 4.rrnue MatrHtrKa I:3,3 M H cKo-
pocrH BpauIeHHs u:40 u/c otx.noHeHHe rupocKona [onyqaJlocb
paBHbIM 0,12 ur'r. tlro6u nonyqnTb BHaqeHHe AonoJrHnTe.nruofi cu.ru
AQ no orHoIrIeHI.Irc K Becy poropa (Q:250 r), na,4o BBecf,H no-
npaBKy Ha Bec of lpaBbr rHpocKo[a a:150 r,  T. e.  yMHox(HTb
L,l/l ua (Q * a)/Q. Oruola nofiyrra€rcr KaK pa3 ro gnaqesue Cz,
r(oropoe upnBe,qeno Bbrue B (8). B erHx onbrrax oKa3aJrocb, qro
Anfi nonyqeHun sQQeKTa orKJroHeHHfl HHTH KoHeu ocu rupocxona,
orKyAa Bpaueuxe Kaxercfl no rracoBofi crpelxe, AoJrx(eH 6urr
HecKoJIbKo noAHtr. CneAosareJlbHo, AoJrxHa B 3ToM HanpaBneHHlr
cy[IecrBoBarb HeKoropas npoeKIIHr cHJrbr, noIHHMarouefi rnpocxon
npn au6parrurx. AeficrsxreJrbHo, aQ$exr orKJroHeHHfl nonyqaercfi
eule Jrerqe, KorAa ocyulecrBJreercr [apaMerpHqecxnft pe3oHaHc HI{rF
c xore6aHusMn, nrocKocrb Koropbrx npoxoAHJra qepe3 ocb rHpo'
cxona. Ilo-an4xuoMy, cyulecrBo'Banne cu.n, AeftcrBytoulfix no Ha-
npaBJreHuro ju, ycnnnzaer cxoAcrao ju c xqAoM BpeMeHH H o6reF-
qaer npeo6paaonanue -riC: ua t(icz* iul. Heo6xolHMo orxe-
THTb, qTO OCb rHpOCKOna HaAO paenonararb B nJToCKOCTH nepBoro
BeprnKaJra. flpn neprreHAuKynflp[roM pacnono)KeHxr{ ocu, T. e.
B nJrocKocrH MepHAHaHa', Bo3HHKaer HeKoTopoe AononHHTenbHoe
cMerqeHHe. 3ro cueulegne, oqeBuAHo, co3Aalor cl{.rrbl, BbI3BaHHbIe
BpaueHHeM 3euan, o Koropbrx Mbr ynoMr.IHaJrr{, onncblBarl nepBble
onbrrbr c nu6paquefi Ha Becax. O6parnucn renepb x o6rRoneunp
npnpoAbr cHJr.

O6osHa.{HM rrepe3 a .nHuefinyro cKopocrb BpaqeHHs roqKn,
HaxoAsuleficfl Ha n,oBepxHocru 3euru. 3ra roqxa HaxoAurcfl B rpa-
Br4TaulloHHoM B3auMoAeftcrsnu co BceMH ApyrHMH Tor{KaMH 3eMHoro
uapa. Hx AeficrsHe paBHocHJIbuo Aeficrsnrc scefi Maccbl 3eu.nr
npn HeKoropofi cpe4Hefi cxopocrn D, 3uaveuue roropofi HaxoAHTcfi
MexAy HyJreM H u Ha 3KBarope. flosrouy npH HaJrHqnu npuullHuofi
cBfl 3H MOryT BO3HLIKHyTb AOnOJTHIITeJIbHbIe CHJIbI, Hanp aBJIeHHIJe no

ocH 3euru no4o6uo cHJIaM, Aef icrsynu1uM Ha rupocKon npu Bpa-
rr{eHHH efo co cKopocrbro (u - ") o'IrHocHreJrbHo onopu. Ecnn
npHr{r.rHHbre sBreHHq KocMHqecKofi x}tsnn 3euru cBff3aHbt c Hapyx-
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HHMH cJrorMH, To gTH cnnbl AoJr)KEH AeticrgoBaTb Ka noBepxuocrl,I
B CTOpOHy, OTKyAa Bpa[I€sue KaxeTcr npoltcxoAflr[HM npoTr{B qa-
oogofi crpeJrKrr, T. e. K ceBepy. Vrax, B gToM cJyqae ua floBepx-
Hocrr{ 3eu.nn Ao.l)torbr Aeficrsosarb cH.,rbr xoAa BpeueHu:

AQ: - i l f fLtOt

rAe i -opT BparrleHur 3euau, HaupaBJleguufi x lory, H e-aefi-
crBr{e cnJrbr Beca Ha onopy. Ha anyrpeHnHe qacru 3eu.nn Aeficr-
Byror cHnbr nporHBonoJroxHoro HanpaBneHKfl, H n,o 3aKoHy c\oxpa-
HeHHr HMnyJrbca uerrrrp rrxecr,H 3eu.nu He cuer[aerca. B no.rnp-
uux o6.nacrfl.x u 1 u, n noeroMy TaM B o6oux [onyrnapnrx AQ
6y4er HanpaBneHo K rory. CaeAo-aareJrbuo, B KaxAoM nonyurapnu
uafiAetcs xapaKTepHafl flapanJrenb, rAe AQ:0. floa neficrs;{eu
TaKHx cna 3eu.ns npuMer Sopuy KapAuonAbr, BhrrrHyrofi r rcry.
oau-ny Hs napaMerpoB, xapaKTepx3yrourr{x KapAHoHAy, rBJrffer€t
xoeQQuqnenr acruMerpuu rl :

n:# ,
rAe (l - 6olruafl rionyocb, & 6s s &N - paccrosHHq or florrocoB
Ao 3KBaropna.nluofi nJrocKocru.

V lOnnrepa n CarypHa eKBaropu,arblafl. cKopocrb r,, cocraBJrrer
oKo4q l0 xu/c. floerouy y orHX rrJrauer c 6nicrpHrrr BpautenueM
roeQ$uuneHT rl Moxer 6Hm o.reub 3HarIHTeJrbHbrM H Aocrurarb
B COOTBETC'IIBHI' C BbIPAX(CHH'MH (8) H (9) HECKOJIbKHX EAHHHII
Tperbero s_HaKa. Tu{arenruole HsMepeHua QororpaSnuecxux r{306-
pa_xeuufi lOnnrepa, BbrnoJrHeHubre aBTopoM H A.- O. MoxgaueM
[4], noxasa4u^, qrq y lOnHrepa roxHoe no;ryruapue 6o.nee Bbrrrnyro
H rl:*3.t0-a -f 0,6.10-3. Aua.torsqssrft p-esy.u-lraT, JrHrrrb c Melrb-
rueft TorlHocrbto, 6urr nonyrreg H Anfl CarypHa: 1:7,10-s-{--f 3 . l0-3.

I,lsveHeHriq cHJrbI Tffxecrn Ha rroBepx.Hocrn 3eu.nu H ABHx(eHrit
'r.lcKyccTBer{Hbrx c[yTHHKoB noKa3brBaloT, qTo cyqec"ByeT HeKOtO-
poe pa3nuque ycKopennfi tRxecrr.r B ceBepHoM H roxnoM noJryua-
pgrx: Ag:gN-gs ) 0,  L,g/g:3.10-5. . [ , . rrs oAHopoAHoft  n.ua-
Herbr raK H AoJrxHo 6urt npu Bbt?flHyroM roxilIoM nonyuapuu,
u5o roqxn gToro noryulapnq HaxoAsrcs AaJrbure or rreHTpa rs-
xecrH. KosQQnuneHr rl AoJrx(eH 6url nopqAKa LSlg. Heo6xo-
IHMO [OArIepKHyTb, qTO 3TOT HaUI BbI,BOA HaXOAr.rTCq B npgMOM
nporuBopequu c npHnaroft Hnrepnperaqnefi npr{BeAeHHbrx Bbrrrre
-u,aH.Hbrx o6 ycxopeHHn Tqxecrn. Cyru sroro pacxox(AeHnt gaKJrro-
gaercs B ToM, qro 6es yuera cu.rr xoAa BpeMeHH yBennqeHne
Tsx(ecrH B ceBepHoM nonyulapulr Mox{Ho o6tscHnrr ro.rrbKo rrpucyr-
crBHeM raM 6o.nee nJrorHhrx nopoA. B groM cnyqae ypoBeHHaq
noBepxHocTb Tofo )Ke 3HaqeHHff Aon)KHa oTcTynHTb Aanblxe.
OroxAecreJrrfl ypoBeunyp fioBepxHocrb c floBepxHocrrlo 3euln,
ocraercfl 3aKnrcqHTb, lrro ceBepnoe nonyurapue 6olee BursHyro.

(e)

OAHaxo 3rraK I, noJryqeHHbrfi nenocpe4crBeHHo Als lOnnrepa u Ca-
TypHa, roBopr.rr flpornB arofi uHrepnperarlr.ru, coAepx(aqefi's ce6e
elrle H [poTHBOpeqHBOe _rrpeAnoJtoxeHue o HepaBHoBecHoM pacnpe-
AeneHHH nopoA BHyrpH 3eunu.

floayveilnufi silaK acr.rMMerpnn $nryp rrJraHer npuBoAr{r K rra-
paAoKcanbuoMy BbrBoAy o roM, r{ro npuqHua Qusuuecxux ssJeHnfr
BHyrpH ne6ecuux ren HaxoAnrcq a nepnQepuqecKHx caonx. O4-
HaKo rarofi pe3ynbraT Bo3MolKeH, ecJru, HanpuMep, sHeprerHKa
nJraHerbr onpeAeJrrercr ee clKarr{eM. B csoux pa6,orax no BHyr-
peH,HeMy crpoenuro ssesa [5] aBTop npnrrreJr x nuao4y, rrro exep-
reruKa 3B$A oqenb cxoAHa c eueprernxoft oxJla>KAarournxcs H
c)KLMalclulnxct TeJL He.qocrarox guaunft cyTH npnr{nHHbrx csqeefi
He no3BoJlner yr.iry6nrb 3Tor 'Bo[poc. Buecre c reM Mbr AoJrxHril
HacTaHBaTb Ha BbrBOAaX, KOTOpbre [oryqeHH n3 acHMMeTpn]t nJa-
HeT IIpH CpaBHeHHH Hx C rnpocKollaMn.

Hanpae.neuue orBeca Ha noBepxHocrH 3euls ofipeAenrercfl co-
BoKynHbrM 4eficrnne,u cuJI TsxecTH, qeHTpo6exuux cnJt H cHJI
x.oAa BpeMeun,'4eficrByroulnx K ceBepy B Harrrnx urnporax. llpu
cso6oAgoM naAeHHH orcyrcroyer AeficrsHe Ha orropy (Q:0) H no-
3ToMy AQ:O. B pesy.rrrrare cBo6oAHo naAaroqee reJro Ao!'rxHo
orKJroHsrbcq m orseca K rory Ha BernrruHy A/s:

AO

rae / - Bbrcora "ro""""olt"; 

-"l|*l.oo"ronrarrbHan 

.rj::l
Iou{as cHJr xoAa BpeMeHn yMepeHHbrx lil[por. JIer cro, ABecrr.]
roMy Ha3aA 3ra npo6lelra orKJroHeHHr naAarouHx re.r K r,ory npu-
B,{er(ar'Ia x ce6e or{eHb 6onsruoe BHHMaHHe. Vxe uepnbre onbtr[r,
npor{3BeAeH,uure fyrou B rHBape 1680 r. ro H,HHqHarNne Hrrorona
AJI' npoBepKH OTKJTOHeHHTT rraAatOUIUx TeJr K BocToKy, IIpHBe"'r[
fyxa x y6ex4eunrc, qro naAaronlee reJro orKJroHffercff He rotbKo
K BocroKy, Ho r{ K rory. 3ru onlrtlr HeoAHoKparHo noBTopqlucb
H npHBoAuJrH K ToMy xe pe3yJrbrary. Jly.rruge orrpeAeneHnq 6H,'ru
cAeJraHbr HH)r(eHepoM Pefixorvr B rraxrax @peli6ypra [6]. IIpn
l:!!8 M roJiyquJrocs A/s:{,4 MM K tofy H K BocroKy A/o.r -
- 28,4 MM - orKJroHeHHe, Koropoe xopouo cotnacyercfl c reo-
paefi. IIo Qoprr,ry;re (ll) ua arnx orpeAerreHnfi c.rre4yer

+:2,8 
.  lo-s rrpn e -- 48o,

qro xopouo corJracyeTcs c Ha[rHMH oPHeHTr.rpOBOr{HbrMH npeAcraB-
JreHr.rsMH o6 acnuuerpnu Snrypu 3eunu. Onlrrn rro orKlroHeHHro
rraAar,olrtHx r€Jr or orBeca oqeHb cJroxgbr r-r rpyAoeM_Kra. I,lHrepec
K oTHM onbrraM conepureuHo Horre3 nocne roro, KaK Xareu s Ba-
rHKaHe ti] c rroMorrlbro Mailruabr AaryAa ttoJryqHJr orKJroHeHHe
K BocroKy u 6recrqueM corJracuu c reopuefi N ue noJryqnr Hr{,Ka-
Kofo orKroHeHnfl K lony. Ha uarrurse Anry.ua H3-3a Harflx{eHntt HH-
Tu orKJroHeHr.I,e K EocroKy yMeHbuaercr roJrbKo BABoe. Orx.loHe-
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Hlie__)Ke K rofy nptr ycKopeHur, paBHoM ( l l21)S (xax ero 6ur.no
y ^Xareua)-. . '_ no fopruy;ra*r (9),  ( l l )  Aor>ruo yM€Hbuarbct
n 25 pa:.  f loarouy orrbrrbr Xaneua uu s raxoft  Mepe He onpoBep-
rarm sQ$eKT orKr'roHeHHR K rory.

BcseparH*rcs rerrepb K tBJreHHrtvr,  Bo3Hr4KaIouIHM npu en6pa-
qHH rq)ieroro reJla Ha noBepxHocrr.r 3eu.nu. flpnuuuuo-cneAcraeH-
Has cBr3b BHyrpH 3eu;rH co3Aaer Ha noBepxHocru BMecro o6urt{-
Hofo  xoAa BpeMeHr . r  -+ iCz  xoz .  BpeMeHX t [ tCz-  j (u -n)1 .  f lo -
sroMy Ha rroBepxHocrlt 3eru.rttt Ha reJro, c KorophrM cBff3aHa npn-
r{r.rHa, Aonx(Ha 4eficrnonarb AoneJlHr.rreJrbHafl cuna AQ, HanpaBteH-
Har ro ocs 3euaH K ceBepy H orrpeAeJrfleMar $opr,ay.uoft (g).
B Mecre x€, tAe Haxo.{,H?cq cJIeAcTBKe, AoJI)r(Ha ,qeficr-Bosatr
cHJIa flporlrBoflono)r(Horo 3HaKa, T. e. K rory. 3uauHr, npu nu6pa-
IIHsx rfixenofo reJra oHo AoJrx*ro o6rer,ramcs. B o6parHou cny-
rlae, KorAa HcroqBHK su6pa\uu cBr3aH c onopofi, TeJro AoJrx(Ho
yrsx('eJrerbcs. Ha MarrHHKe npn nr.r6paunr,r roqKr.r noABeca 1otx,Ito
ua6.nroAarucr orKJioHeHHe K nry. 3rn sBJreHug orKpblJrlt 3aMega-
Te!'IbHylo Bo3MoxHOcTb: He TO,'tbKo H3MepffTb pacnpeAeJreHHe CHJI
xoAa 3peMeHH no rroBepxHocrn 3erl,t.lul, Ho It ngyrrarb npLIrIHHHbIe
cBr3H H csoi lctea BpeMeHIr caMbrM npocrbrM o6pasou, ua o6nqHux
Te,rax, 6es rpyAuux orrbrroB c rnpocKotraMli.

Onurru fio HgyrIeHLIro A,onod'rHltreJlbHblx eHJI, Bbr3Ba,HHhIx Bpa-
ureHHeM 3eull{, HMeror eure ro rrpeHMyuecrBo, qro B[6paqHr.r rorrKr,t
onopbr Mofyr He Aocrr.rfarb caMoro reJra. 3aryxaune an6paunfi
Aaxe neo6xoAllrrao, qro6n nyqme Bbrpa3uTb p,a3rnrrue B rroJroxe-
HHqx npuqnnlr H cJreAcrBut. floarouy Ha Becax AocraroqHo rero
rroABeruriBarb,Ha roporxofi pe3une, o6ecne.rHsarcuefi cnoxofinurft
pex(HM pa6otr BecoB npu nu6pauurx. Ha uasrunKe cJreAyer nplr*
MeHtrb roHKyro Kan,porroByo HHTb. B ocranlnoM onbrrbr rrpoBoAn-
JIHCb TaK )I(e, KaK H C rr{p,ocKoIIaMH.

Ha secax upu rn6paqr{H onopbr KopoMbrcna 4eficruurenruo
npoHcxoAnr yrqxereHae rpy3a, noABeueHnoro Ha pe3HHKe. Muoro-
KparHbrMH onbtraMH 6u.no 4oxa3aHo, qro yBerur leHHe Beca, T. e-
BeprHKaJrbHa.fi KoMnoHeHTa AonoirHHrenruofi cHJrbr LQ", nponop-
uuoHarlbua Becy rerra Q. Aflq fly.nroao LQzIQ:2,8.10-5. Iopn-
3OHTaJrbHar COCTaBJrffIOrqar AQs onpeAeJrrrJracb rro oTKJroHeHHro
MaSTHLIKoB pasirorl A,rriubr (or 2 Ao I I u) npu avt6pauuu rorrKn
noABeca. llpn raxux on6paunax MarrHHKr,r B 'coorBercrBuu c yrfl-
)KeJreHr.{eM rpy3a Ha Becax orKJ'roHtJrncb K rofy. Haupurrrep, npn
l:3,2 w no, ' iyvu;rocb A/s:S,052 ur ' r .  Orcoaa AQ"7Q:Atsl lL
:1 ,6 .10-5 ,  r { ro  BnorHe coorBercrByer  3HaqeHuro  Pef ixa  ( l l ) ,  ua f t -
AeHHoMy Aan 6o.nee Hnsxori trrHporbr. Ecnn cHna AQ nanpaBJreHa
no oca 3eu.nu, To AoJr>KHo BbrnoJrHflrbcr ycJroBr{e AQ2/AQ5:tg g,
rAe q - IxHpora Mecra ua6,rrcAeunft. Vs rrpu,BeAeHHbrx AaHHbrx
cteAyer,  uro lg{p:1,75 B noJrHoM coorBercrBaH c rxHporof i  l ly,r-
rtoBo.

flo,qo6nue onL,rrbr 6n.nu ocyur,ecrBJreubr ua 6oaee sbrcorofi run-
pore B ropoAe I(nponcxe, n roxe nonyqnd'Iocb xopouee corr'racue

c tuuporofi. Ha secax v Ha MarrHHKax aMnnuryrbr an6paunft
TorrKH onopbr 6uau nopxAKa Aecsrux Aoleft MLIJrnHMerp a, a q,a-
cToTbr H3MeHflJrr4Cb AO nopflAKa AecqTKoB repq.

Hs,laepenur, Bbtno!'rHeHHbre Ha pa3Hbrx utl lporax ceBepHoro no-
JIyurapHfl, rroKa3aJrH, .Iro AeficrsI{TeJIbHo cyulecrByer IIapaJIJIeJIb,
r,{,e orcyrcrByror cuJrbr xoAa BpeMeHH: AQ:0 npu q-73"05'.
SKcrparroJrHpye AaHHbre sTHx usrrlepeHuft, MoxHo ilonyqnTb Anfl
IIoJIIoca cJreAyloqyrc oqeuKy: AQ/Q:6,5.10-5. Bsss sHa.re,tlrrE Cz,
saftAessoe HB onbrroB c rupocKonaMu (8), naxoar{M orcrcAa AJrfl
[tro/'rptoca u:45 M/c. Ha gKBarope cKopocrb Bparqenur 3erals
a Aecflrb pas 6o.nrure. floerouy yKa3auHoe guaqeune D Moxer
Ka3arbcfi MeHbrue oxH,(aeMoro. Ol.naxo HaAo HMerb B Bt{Ay, qro
rvtH cefi.rac He pac[oJraraeM sHaHHeM r.ny6oxoft cBff3H TsroreHuf
c BpeMeHeM, Korop@ seo6xoAurrlo ,[Jrfl crpororo pacrleTa d. VsH-
TbrBaff >xe orpoM,Hyro Aucrarrrlnro B KHHeMaTHKe BpaueHuil na6o-
paTopHofo rHpocKona H 3eMHOfO Uapa, MOX(HO CrrHTaTb [OryqeH-
Hbre AJrfl o6orlx cryiraeB pe3ynbrarbr HaxoAflrrlr{Mricfl B oqeHb xo-
pouleM corJracHr{.

Ha Becax 6ura gblnoJrHeHa rrpoBepKa [peAcKa3aHuoro rroMe-
Hennq sHaKa, KorAa HcrorrHHKou eu6paquu cranoBnJrcg caM rpyg.
,{,.nn aroro noA onopHyro nnoqaAKy KopoMbrcna BBoAr{Jracb pe3u-
HOBas npoKJraAKa, a BMecTO rpy3a Ha pe3HHe x(ecTKo no.ll,BeurH-
Barc.s gJreKrpoMoTop c sKcrIeHTpr{KoM, [oAHr,rMarounM H onycKa-
IoIUHM rpys. llpu raKnx an6paqurx Bcr KHHeMaTHKa KopoMbrcra
'BecoB ocraBaJracb npexHefi. Buecre c reM fioJryqaJrocb He yrffxe-
JreHHe, a o6rer.IeHne cacreMbl, noABelueHHoft x xo.ne6.nrcqeltycn
KOHIIy KOpOMbIcJIa. SrOr p$ynbraT cosepilreHH'o HcKJrroqaer Bo3-
MoxHocrb KflaccnqecKono o6rq'cHeHnq Ha6rrcnasuuxcn aQ$erron
r.I 3 aMeqaTeJrbHo noKa3brBaeT ponb n pHqIrHHocTLL

B onutax c nn6paunrMr.r Ha Becax rlsMeHenne seca tera AQz
nponcxo,unT cKaqKoM, H3{rr,H39 c HeKoropoft eueprnH nn6pauuu,
flpn Aannneriurerr,r yBeJrr.rqeHHH,qacrorbr er.r6paunft H3MeHeHHe Beca
ocTaeTcfi cHaqaJla Heu3MeHHbrM, a 3aTeM yBeJIHqEBaeTCt CKaqKOM
Ha ry xe BeJII.IrrHHy. Taxuru 'o6paaou, oKa3a,'Iocb, qro noMI,tMo ocHoB-
HOft en4enqrcueftcs cTy[eHri LQz npn xopoueft rapMoHnqHocTH
xone6asutt, Mo)KHo ua6"nn4arr pflA KBaHToBaHHbIx sHaqeHr.rfi:
( l /2)LQ, AQ, 2AQ, 3AQ, . . . ,  coorBercrByrourx HenpepbrBHoMy
H3MeHeHHn qacrorbr nr.r6paunfi. I4s ua6nro4ennrl c"ue4yer, rrro
3HeprHH nu6paurnfi Har{aJra xaxAoft cryfienn o6paeyrcr, no-BHAH-
MoMy, rarofi x{e pflA. I4HrtuH cJroBaMH, Ars rtoryqeHufl KparHH
cryneuefi '{acrorbr nn6pauufi .[,oJr]KHbr yBeJrnrrlrBarbcs B 4 2,

43 u r. A. pas. llo.uyuaercfl BneqarJreHlre, qro Becbr c nos6yx4en-
uofi ,cryneHbro BeAyr 'ce6r, xax ee'cor 6eg xole6aunft, Ao6asra xe
3HepfHH nu6paunrt npHBoAr{r K nosBJreHl.rro rofi xe crytteHu LQz.
OAnaro Hacroflurero o6rscueHr.In sroMy tBJreHuIo eqe He yAaJlocb
uafiru. Ocraercs coBeprueHHo HenoHsrHbrM rrotBJreHli,e noJIoBHH-
Horo KBadroBoro qr{cJra. 3rH rsaHroene sQQexru ua6nnAaJlucb H
B oflblTax c MaflTHLIKaun. BnocJIeAcrBHn oKa3aJrocb, r{To KBaHTo-
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BanHocrb aSQenroo noryqaercfl noqru Bo Bcex onbrrax. C.ne4yer
orMerr,rrb, rrro Ha Bcex Becax Ha6nroAaercr eue oAHH HHTepecuufi
sQQexr, lr roxe He HaueArrrnfi orqernr.rBoro o6tqcHeHnr. 3nep-
run nn6paqan, Heo6xoAnMas ,qfls eos6yxreHHt cryneHu, 3aBncHT
or a3r.rMyra BecoB. SHeprnn MHHr{MarbHa, KorAa rpyg Ha pegnHe
HaxoAHTct K rory oT ctofiru BecoB, I4 MaKcHMaJrbHa, KofAa oH
HaxoAHTCfl K CeBepy.

Onuru c nn6pauurMr{ HMeror ror HeAocraroK, qro aH6pauuu
BcerAa s raxori-ro creneHr.r Hapyuator npaBuJrbHocm paSmu us-
MepLIT€nbHofi cHcreuu. Buecre c reM B Harrrnx onbrrax nu6patlun
HyxHbr rorbKo Anq roro, vro6u $nxcuponarb noJlolKeHue np[rluubr
LI cJr€AcrBHs. floerouy xpafine x(erareJrbHo ttafnn 4pyrofi cnoco6
eroft Suxca\nu. Moxuo, HanpHMep, flponycKaTb nocrorHHnfi
e.nextpnuecxnft rox qepe3 Inr{HHyp MeraJrJrprqecKyro Hr,trb, K Koro-
pofi no4aelfieHo reJro MaflTHHKa. Tor uoxuo BBoAHTb rrepes rorrKy
noABeca H rrpqnycKaTb rrepe3 oqeHb ToHKyto HnTb y Tena MatTHHKa,
He Melllanuyro erc rone6auusu. Cn.ru JlopeHua - nsauuo4eficr-
BHe roKa rr ManHr.rrgoro norfl 3eu.nu - AeftcrByroT B flJrocKocrrr
nepBoro BepTIrKaJra r{ Ee Moryr Bbr3BaTb HHTepecypulefo Hac Me-
pHALIoHanbHoro cMelqeHng. 3ru oflbrrbr yBeHr{aJHcb ycnexoM. Tax,
Ha MatrrHnre Aauuofi 2,8 u npn Mr{Hyce Harrpflx{enHt B ToqKe rroA-
Beca, HaqHHafl c 15 B, r{ cnJre roxa 0,03 A cxatrxoM norBJrtJrocb
orKJroHeHLIe K lory Ha BeJIHrlItHy 0,024 uu, coxpaHuBtrrypcs upu
4a.nltrerirueM yBerurreuuu uanpr)(eHuq Ao 30 B. Srorrly orKJrone-
HHIo coorBercrByer ornocnreJrbnoe cMeqeuue Llf L:0,85.10-5, qro
cocraBJrfier tror{Tu nonoB}tHy cryrreHr.r, ua6.nnganurerlcn npu au6pa-
unu. flpn nJrroce HarIIpgx<€HI{r B ToqKe noABeca nonyqnrocb aua-
Jrofltr{Hoe orKJioHeHHe K ceBepy. Taxnu o6pasou, HHrIero He 3Hat
o npHpoAe SIeKTpHrrecKoro ToKa, yxe TonbKo H3 oAHr.tx STHX OnbI-
ToB Mo)KHo 6uro saxnroqnrb, qro npaql{Hofi roxa rB"rrrercfl rrepeMe-
illeHHe oTpH[arenbHbrx 3apRAoB.

Oxasarocr, qro Ha MasrHHKe floJroxenr.re npnqr.rHbr H cJTeAcTBHF
Mo>xHo Quxcr.rporarb el[e npou{e, HatpeBat I{JIH oxJrax,{afl TorrKy
noABeca. .[,.nr sroro MarrHrlK ,u,oJrx(eH 6urr noAneureH Ha MeraJr-
.itn,Iecxoft HHTH, xopouo flpoBoAtlqefi renlo. To,{xa rroABeca Ha-
rpeBa.rracb sfieKTpriqecxofi cnupa.nrro. flpn HaKaJTHBaHHH Ao cBeqe-
uus groft cfiupalm MarrHHK orKJroHtJrcfl ,Ha ilofloBHHy cryneHu,
Kar( H rrpu onbrrax c gJreKTpHqecKHM ToKoM. llpu oxJraxAeHr.rn
TOqKH [OABeCa CyXHM JTbAOM [O!'ryrIaJOCb OTKJIOHeHHe K CeBepy.
Otxnosesue K Iory Mox<Ho noJryquTb H oxJraxAeHHeM TeJra Maqr-
HVKA, n0Melqat efo Anf 3Toro, HanpuMep, B cocyA, Ha AHe KoTO-
poro Haxo4urcfl cyxoft ae,q. B erux onbrrax roJrbKo npa oqeub
6,raronpuxruux o6croqrerbcrBx yAaBaJrocb noJryqurb noJrrlblft 90-
Qexr orr.noHeHgq. OqenuAso, sfi6paqun r{MetoT HeKoropoe ilpu,H-
rrunr{aJrbHoe npellMyu{ecrBo. Cr<opee Bcefo, npn nr.r6paq;sx ciue-
crBeH,Ha He roJrbKo Anccnrraq[t MexaHnqecxoii aHepfHH. BepoRrHo,
cu.uu au6pa[ufi, HanpaBJreHubre rro ju, cnoco6crByror norBJleHnro
BCeX Apyrux,u,onoJrHHTeJrbHbrx. cHJr.

Vcnex repMnqecKnx orrbrroB no3BoJrr{Jr Arfl HgyqeHus ropnsoH-
TaJrbHbrx cn.t nepefiTll or AJIHHHbTx MaflTH.I{KoB K 3HaqHTeJIruo 6o.
gre npocroMy u 6olee roqnoMy npH6opy - KpyrlrJrbrrbrM Becau.
llpnuennancb KpyrHJrbrrbre Becbr onrnMaJrrxofi uyncrBnreJrbHocru,
npn xoropoft oxnAaeMoe orKroHeHne cocraBrqro 5-20". Etrao
hc[oJrb3oBaHo KopoMblcJro anreKapcKnx BecoB, r nepxuefi Ayxre
Koropbrx 6ua npnlafiH 3a)KHM, KoropbrM gaKpenxtJracb roH,Kag
no.nrQparr,roBafl HHTI noABeca AHaMerpoM 35 ux H AJrHHofi flopflAKa
l0 cu. .[,pyroft KoHerr ,HHTH KpennJrcs raKHM ]r(e sax(HrMoM Ha He-
noAsnx'Hoft ctofixe. Bo He6exaHue HaKonflennfl gneKTpHrIecKHx 3a-
ptAoB rl Lrx 3JreKTpocrarr{qecKono Aeficrsus Becbr sepe3 croftKy
HaAexHo 3a3eMJrfiJrr{cr. Ha oAHH Koueq KopoMbrcJra noABeruHBaJIct
MeraJrJrnqecrnfi crepxeHb BMecre c ue6o.nbrxni{ creKJrflHIrbIM ny-
sbrpbKoM, n r<oropufi oH BxoAHJr. Ha 4pyroM KoHrIe noABerur.rBaJrcs
ypaBHoBeursanqHfi rpy3 rropsAxa 20 r. llkata, pasAeneHHafi, Ha
rpaAycbl, no3BoJrflr'ra onpeAeJrHTb yroJr noBopora KopoMbrcJra. lly-
3brpeK sanoJrHrJrcfl cHeroM LrJtri eoAofi n JrbAoM. flpn gToM
BO3HHKaJT nOTOK TeIIJra IIO KOpOMbrCny K CTepX(HrO, U BeCbI, nPeA-
Bapl.rTeJrbHo ycTaHoBJreHHbre B nepBoM BepTHKaJre, noBopaqr{BaJlHcb
grr,rM KoHrIoM K K)ry. fopnsoHraJrbHar cfifla AQs pac\cqHTbrBaJracb
no yrJry orKJroHeHr.rfl cr, c noMorrlbro Qopr*lynrt

_ r '-rZ e / ^Qs \a:#+\-t ' ) ,  (r3)
rAe r - nepHoA xo.ne6aHuq KpyTrrJrbHbrx BecoB, Is - nepHoA KoJre-
6asus oAHofo KopoMbrcJra, 6es rpy3oB, g - ycKopeHue cHJIbI
Tfi)Kecrn vt 2l - r1rw*a KopoMbrcJra, T. €. paccroflHr.Ie Me)KAy no1Be-
tuer{HbrMn rpy3aMu. B groft Qopuy.ne yroJr o Bbrpaxeru B palua-
Hax. Hanpnlrep, na Becax c / :9,0 cu, T:132 c, To:75 c
ua6arcAalocb orKJroHeHHe K rory Ha yron 17,5". Orcro4a no Qop-
r ' ly.ne (13) cle4yet AQ6/Q:1,8.10-5, cro xopouo coorBercrByer
noJryqeHHoMy paHee sHaqetrHro ropH3oHTaJrbHbrx cHJr. florosHn-
Hoe r{ KparHbre 3HaqeHHq Ha6rn.u,aJrucb H B onblTax c Kpy-
Tpi,;rbHbrMH BecaMu. ,[,pyrnn,t BapHaHroM onbrra 6uno Harpe-
BaHr4e crepx(Hfl rvrareHsxofi c[HproBKoft, noAseueH,Hoft BMecro ny-
sbrpbKa. Taxas xe c[HproBKa noMelqaJracb Ha ApyroM KoHIre Ko-
poMbrcJra c ypaBHoBerxriBanunM rpy3oM, Ho raK, ,Iro6H oHa He
r{orJra HarpeBarb KopoMbrcJro. llpa ropeHHH o6enx cnriproBoK npo-
acxoAHJro oAI{HaKoBoe BblropaHl{e cnHpTa, LI B BepTl-IKa,rluofi nJIOC-
Kocru Becbr He BbrxornJln n3 paBHoBecuq. B arnx, onbtrax HeH3-
MeHHo [oryqarcq o6paururl eQQerr - noBopor K ceBepy KoHua
KopoMbrcJra co cTep)KHeM.

Heo6xoAruo orMerLITb oAr{H BaxHrtft esrBoA, xoropnfi BbITeKaer
rr3 coBoKynHocrn Ha6nrcAaelxnxcs rB!'reunii. flpn sogaeftcrsHu Ha
onopy aro sosAeficrBlle Moxer He Aoc?HfHyrb Ttx(eJ'Ioro reJla Lr
BMecre c reM B TeJIe Bo3HHKalor cHJIbI, lrpH!'iox(eHHble B Ka)KAoft ero
T,OqKe, T. e. CHJIbI MaCCOBble, a CneAOBaTer'lbH0' TO)KA€CTBeHIHble H3-

MeHeHHlo Beca. 3Haunr, Bo3aeftcrByrr Ha onopy, rAe HaxoAflrcq
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CHJIbI HAT'X(EHH', 'BJI'IOUIIIECfl CNCACTBI,IEM BECA, MO}KHO NOJIY.
qr.rrb H3MeHeHHe Beca, T. e. H3MeHeHr.re rIpHrII!,}IH. floerol,ry npoH;-
BeAeHHbre onbrrbr [oKa3brBaroT [pHHr{r{nnaJrbHylo BO3MOX(HOCTb o6-
PaI(eHun upuqr.rnHbrx cassefi .

Br,opori TIHKJT oflbrroB no pr3yqennro csoficre BpeMeHH 6u.n sa-
qar B pe3yJrbrar€ na6lpAen'nfi Hal oqeHb crpaHHbrMH O6CtORrenr-
cTBaMH, MeularcurrlMa BocnpongBeAeHuro orIbIToB. Vxe e [epBbrx
orIbITaX c fHpocKonarMH IIpHIIIJIocb croJlKHyTbcff c reM, qro HTIofAa
onbrrbr yAaloTcfi oqeHb JrerKo, a IiHorAa, upLI TorlHol,r co6.nrcAegnn
Tex )Ke ycloenfi, oHlr oKasbrBarorcfl 6espesy.nrrarHbrMtr. OrH TpyA-
HOCTH OTMEqAJIHCb H B CTAPHHHbIX ONbITAX NO O'TKJIOHCHIiIO NA,4AIO.
ulHx reJr K rory. Toatxo B Tex onbrrax, fAe B ruHpoKHx npe.u,enax
Bo3Mox,Ho ycnneHne np[qn,HHoro eos4eftcrBns, KaK, r{anpnMep,
npu an6pau,Hflx orropbl BecoB HJrH MasrHHKa, Mox<Ho norrrH BcerAa
,qo6urrcs pe3yJrbrara. flo-en4nuoMy, KpoMe nocrorHHoro xoAa Cz
y BpeMeHH cyu{ecrByer erqe fi nepeMeHHoe ceorlcrno, Koropo€
MOiKHO HA3BATb NJIOTHOCTbIO HJI } I  H 'HTCH,CHBHOCTbIO BPCMEHH.
flpn ua.nofi fiJrornocru BpeMfl c rpyAoM nosgeficrnyer Ha Mar€-
pHaJrbHbre cucreMbr, n rpe6yetcn cr.rJrbHoe floArrepKHBaHLIe npH-
qH HHO-CJIEACTBCHHOIO OT,.HOUIEHHfl , qTO6SI TOABH JIIICb CI,IJIbI, B bl3ts Afi .
HbIe xoAoM BpeMeHH. BosN{oxHo, r{To Haule ncHxoJlofH,qecKoe
ouy[ieHHe_ nycToro r4JtLr coAepxareJ'rbHofo Bpe,MeHH HMeeT ile
ToJrbKo cy6terrna,Hyro rpnpoAy, Ho, noAoduo ouyureHan BpeMeHH,
HMeer H o6rexmsHyrc QnsnuecKyro ocnoBy.

cy'{ecruyer, no-B'.{AH,MoMy, MHoro o6crorte.nrctn, BJrr.rflrolrlHx
Ha.. rrJrorHocrb BpeMeHH B oKpy>KaroureM Hac [poclpaHcTBe. flosg_
nerl oceHrro H B nepByro rroJroBHHy SI{Mbr BCe Onbrrbr JIerKo yAa-
Iorcfl. JIeTou xe grI.I o[bITbI 3arpyAHHTeJIbHbI HacroJlbKo, rITo Mno-
rHe r,r3 Hr.rx He BbrxoArr coBceM. Bepotrno, B coorBercrBur{
c grHMH o6croq,rerbcrBaMH, orrbrrbt B BltcoKHx IuHporax floryqa-
Iorctr 3Har{ttrerbHo Jlerqe, qeM Ha tore. OAuaKo, KpoMe grtlx pery-
JiflpHbIX l'tgiueueguit, qacro Ha6,rrc4a.nucr BHe3aIIHble H3Me,HeHHt
yc,roaaft, ueo6xoAllrr.rnx AJrfl ycnexa onbrroB, Koropble rrporrcxo-
AI.{J'II'I B TCqEHHC OAHOIO '.Hfl, LITIH AAXE HECKOJIbKHX 'IACOg. OqE-
BHAHO, NJIOTH'OCTb BPEMEHH ME'HflETC' B IUI,IPOKI{X IPEAEJIAX H3.3A
[poqeccoB' npoHcxoAqulHx B npHpoAe' H HauI[ oIIblTbI fBJItIoTct
ceoeo6pa'snum npn6opoM, pefncrpupyroulnM gTu nepeuenu. Ecnn
?TO raK, TO oKa3brBaercs Bo3Mox(Hbrrrl eoaleficrnne oguoft MarepH-
aarsoft c&creMbr Ha Apyryro qepe3 BpeMfl. Taxyro cBr3b Moxuo
npeABHAerb' nocKoJIbKy npHqHHHo-c"'IO[crB€HrHhIe .flBJIeHLt npouc-
xoArr He roJrbKo Bo BpeMeHH, Ho H c noMorrlbto BpeMeHH. flo-
aroMy B Kax(AoM npoqecce flpnpo4u Mox(er sarpaunaarbcs gJrH
o6pasonunarbcfi BpeMff. 3ro saxrror{eHue oKa3aJrocb Bo3Mo}KHbrM
NOiITBCPAHTb TIPfl  MbIM sKCTIEPHMEHTOM,

flocxo.nr,xy H3yr{aercfl rBJreHHe raxofi o6urnocrrl, KaK BpeMfl,
orreBr{AHo, aocTaroqHo B3flTb cauufi npocroli MexaHnqecxnft npo-
qecc, qro6u nonbtrarbcs y BpeMeHI,t I.I3MeHHTb ero nJrorHocrb.
Hanpnrr,rep, Mo)KHo nrc6um gnnrare.nen rroAHHMarb H orrycKarb

rpy3 HJrr{ MeHflTb Harfl)KeHHe ryrort pesr{Hbr. flolyuaercq cucreMa
c AByMq noJrrocaMn: HCTOqHHKOM gHeprHI{ I{ ee ,CTOKOM, T. e. ilpu-
rluH,HotJreAcrseuuHfi AH,noJrb. C nououlllo x,ecrnoft ilepeAaql.I no-
nrocl{ grofo AniloJtfl MoxHo pa3ABHHyrb Ha AocraroqHo 6o.nuruoe
paccTorHne. Eyaerrr oAuH H3 orrlx rroJrrocoa npu6.nnx{arb K AJrHH-
HoMy MarrHHKy npu na6paqnax ero roqKr.r  noABeca. Bn6paunr
HaAo Hacrpo,Hrb raKr.rM o6pasou, ,{ro6u Bo3HH(aJI He no.irtruft aQ-
Qexr orx.noHeHus K rory, a Jrxmb reHAerrrrHr noqBJreHnt etoro s$-
$erra. Oxasanocu, qro ara reHAeHrrufl 3aMerHo Bo3pacraer H rre-
pexoAHT Aa>Ke e noauuft sQ$exr, ecJrn K reay MarrHHKa vJrLl
K ToqKe noABeca npn6.nuxarb ror lroJrroc Ar.rnorg, rAe nponcxoAuT
nsp46rrl€HHe 3HeprHH. C npn6;ruxenr{eM xe Apyroro noJrroca (ABn-
rarelx) [orBJreHHe Ha MaqrHHKe sQQexra pxuoro orKfloHeHnq
Her.r3MeHHo 3arpyAHrerca. llpH 6.nuaxou pacnoJrox(eHr{r{ Apyr or
Apyra IOJ'IIOC0B AUIIOJIT ilpaKTHqeCKIl nCqesaJIO HX BJII{flHHe Ha
MaqrHrdK. Ouenu4uo, B groM cnyqae nponcxoAl{T 3HarruTerbHafl
KoMneHcaqilfl nx BJIuffHut. Oxasafloct, qro BJIHTHne npnr{riHlrofo
noJrloca He 3aBHcHT OT HarrpaBJreHHr, no KoTopoMy oH pacnoJrox(eH
oruocuTeJrbHo MarrHura. BaHqHHe er,o 3aBr{cHT ToJIbKo or paccrofl-
gHg. MgoroKpaTHbIe Ii TIIIaTeJrbHbIe H3MepeHHfl noKa3aJIr{, rlTo aTo
BJTHflHHe y6uaaer ue o6paruo [ponopqr{oHaJrbHo KBaApary pac-
cr,orHlrfl, r(aK y cuJroBbrx no"reri, a o6par,uo nepeofi creneHu pac-
crosHus. fIpH nq1re,Me H onycKaHHH rpysa l0 xr, noABeueHHoro
rrepe3 6.nox, ero BJTHTHHe oqyu{aJrocb Ha paccrotHntl s 2-3 }r or
MatrHHKa. Aaxe roJrcrafl creHa .na6oparopun He aKpaHr{,poBana
groro BJIHSHHS. Hu,a,o 3aMerurb, r{To gTH oIIbITbI, noAo6tto npeAbr-
AyulHM, Taxlr(e He BcefAa yAarorcq. flonyueHHue pe3yJrbrarbt no-
Ka3blBaror, qr,o e6nnsn cHcreMbl c npHqHHHo-cJIeAcrBeHHbtM orHo-
IITeHHeM nJrorHocrb BpeMeHH 4eftcreure.nrno H3MeHrercr. Oroao
ABl.{raTenr npoHcxoAr.rr pa3pflx(eHHe BpeMeHH, a oKOJTO npHeM-
HHKa - ero y[JrorHeHue. llo.nyuaercx Bnerrar!'reHr.Ie, rrro BpeMfl
BTffruBaercr npuquHofi u, uao6opor, ynJrorHrercl B ToM Mecre, rAe
pacnoJroxeHo cJreAcrsr.re. flosroMy Ha MaqrHHKe noryqaercq uo-
M,oulb or npueMnrrKa u noMexa co crop,oubr ABnnareJrfl. Moxer
6brrl, erHu o6croflTeJrbcrBou o6tgcugercs r.r JrerKoe ocyqecrBJle-
Hr{e onbrroe suNaofi H B ceBepHbrx luuporax, a fl/ioxoe JreroM Ha
ore. !,e,ro B T'oM, r{To B HarxHX tunporax s[]{oft HaxoAqrcrr cJreA-
crBr{r Ar.rlHaMHKrr aruocQepu roxHblx utrpor. 3to o6crosreJrbcrBo
Moxer uoM,orarb nosBJreHrilo a$Qexron xoAa BpeMesn. JIeroM )Ke,
H eoo6ue Ha lofe, HafpeB coJIHeqHr,tMH !'iyqaMu co3Aaer aTMo-
cQepHufi ABLIrareJrb, ueurarcu{nft sQQerralr.

BosAeficreue BpeMeHH [pnHrrurruaJrbHo orJruqaercfl or eosAeft-
crBaq cnJroBbrx uo,reft. B,rnsuue rrpuqu[ruof,o noJrroca Ha npra6op
(uaarnur) cpa3y co3Aaer ABe paBubre H npornBonoJro)Kubre cri.rrbr,
npl{JroxeHHble K TeJry MaflTHI.IKa r.r x roqKe noABeca. llponcxogur
nepeAaqa 3HeprHH 6es uunynbca, a cJieAoBareJrbHo, Ii 6eg orAa,lH
Ha noJrroc. 3ro o6croffTeJrbcrBo o6rqcHser yMeHbureHue sJrustruir
o6parHo nponoprlHonaJrbHo nepnoft creueHH paccroaunri, no-
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cKoJrbKy no eroMy 3aKoHy npoucxbanr y6unanne eneprnfi. Bnpo-
!rgM, gror gaKoH Moxuo 6u.uo npe,aBnAerb, ncxoAq eue H H3 Toro
o6croqre.nrcrBa, qro BpeMfl Bbrpax(aercr fioBopor'oM, a cJIeAoBa-
TeJIbHO, C HHM UaAO CBfl3br'BaTb IJIOCKOCTH, npOXOAtIII[e qepe3 no-

rrcc c flro6ofi opHeHrarlHefi n npocTpaHcrBe, B c.rryuae clnJroBblx
Jrwrr,tfi,, BbrxoAfiurnx r.r3 noJrroca, Hx nJrorHocrb y6unaet o6parHo
uponopuHoHaJrbHo KBaApary paccronnufi, rrJrorHocrb )Ke nJIocKo-
crefi 6y4er y6uaaru HMeHHo no saKoHy nepnoft creneHn paccrol-
nua. llepelaqa gHeprul,t 6es HMnynbca Aonr{Ha o6.naAarl eue cJIe-
AyIoIIIHM oqeHb BaxHbrM ceoficrsoM. Taras. nepeAarla Aoflxna 6brTb
MrHoBeHHofi - osa He Moxer pacnpocrpaurrbcfl, u6o c pacfipo-
cTpaHeHHeM cBs3aH nepeHoc HM[yJrbca. 3ro o6croffTeJrbcrBo cJIe-
Ayer H3 caMblx o6utl,tx npeAcraBJreunft o BpeMeHn. Bpeun so Bce-
.nesuorl He pacnpocrpaHffercs, a BcroAy noflBJrflercn cpa3y. Ha
ocb BpeMeHr.r Ecq BceneHnaq fip,oeKTupyercrr oAnoft roqrofi. l lo-
3ToMy H3MeHeHrie cnoficrsa uerotopofr ceKyuAbr BcroAy nosBJIt-
€Tct cpa3y, y6nnaa no saKoHy o6palnofi rrpo[opquoHaJlb'HocTr{
nepnofi crefleHn paccroffHrrg. Hau npeAcraBJlflercfl, r{T,o raKat Bo3-
Mo)Kuocrb MrHoBeHHofi nepe1avu uHQopnraqun qep$ BpeMs He
,u,od'r>KHa ltporuBopeqnrb cn€[ua,rln,oft TeopI{H orHocLITeJrbHocrH H,
B rracrHocrH, oTHocr.rreJlbHocrn noHqrufl oAHoBpeMeHHocrH. Ae;ro
B ToM, rITp oAHoBpeMeHHocrn sosAeft,crnuft uepes BpeMr ocyulecr-
BJrflercr s toft nper.{Myulecreen'Hoft cl{cre,Me KoopAHHaT, c Koro-
pofi cansan ucroqHuK ernx BosAeficrsuft.

Bosl{oxHocrb cBflgLI qepeg BpeMg, BepoflTHo, [oMoxer o6rsc-
HHTb He roJrbKo ooo6eu'uocrn 6Ho"noruqecxofi cBflgut Ho H pflA ga-
raAoqHbrx ssfleHllft' ncnxt{Klt qeJr,oBeKa. 6uT s uoxer, I{,HCrHHKTH,B-
r{bre 3HaHItf fionyqaroTcg H,MeHHo sTHM nyTeu. Becr'ua BepogTHo,
qro 3THM X<e nyTeM ocyuecTBJrflor€f r.r flBJreHuff TeJIenarHH, T. €.
fiepeAaqa MbrcJrH Ha paccroquue. Bce gru cBt3I{ He sKpan[pylorcn
r.I, cJreAoBareJrbHo, o6.naAarcr csoficrsol{, xapaKTepHbIM AJrff [epe-
,u,aqn BJrlrfluuft uepes BpeMs.

Aa.nrueftune na6.nrc4euufl noKa3aJIIr, rrro B npurlI,IHHo-cJIeAcr-
BeHtroM AHnoJre He npoficxoAnr nornoft KoM[eHcaIlHH 4eftcrrnua
ero noJrrocoe. flosrouy e QnauqecKnx [poqeccax Moxer npoucxo-
AHTb norJrouleHue HrH orAarra HeKoropbtx ,csoftcta rpeueuu. Oxa-
saJrocb, uro 4efictBue npoqeccoB Mo)KHo Ha6JlroAarb orleHb npo-
cTbrMH onbrTaMH [ra HecLIMMeTpHr]Hblx Becax.

B repBoM Bapr4aHTe onbrroB HeclrMMerpurrnocrb KpyrHJrblrblx
BecoB ocyqecrBJrqercff pa3rHI{HeM noABeooB npysoB oAuHaroeoft
Maccbr Ha KoHr{ax coBeplueHHo cHMMeTpHqHofo KopoMblcJra; oAHH
fpy3 noABe[ruBaeTcff Ha x(ecTKoM KopoTKoM noABece, a Apyrofi
rpy3 ua 4.nuunoft KanponoBoli snrn. Eo.nee coBepueHnbrM oKa-
3arcfl apyrori BapHaHT KpyrnnbHblx BecoB c pesxofi HepaBHonJre-
qecrbro KopoMbrcJra. Toqxa uuru noABeca 6u.ua BsfiTa pflAoM
c 6o.nnuuna rpygoM, Macca Koropofo' pag B AecffTb npeBbIIUaJIa
Maccy MaJroro rpy3a, yKpenneHHoro Ha AILIHHoM nreqe Kopo-
MbrcJra. 3ro Annssoe nJreqo npeAcr&srger co6ofr AJrHHHyro ru6xyro

crpeJrKy c rpy3oM Ha KoHue noprAKa oAHoro rpaMMa. Kopouucno
noABeuraBaJrocb Ha KaflponoBofi uurn Ar.raMerpoM oKoJro 30 rrlx u
Anunoft nopFAKa 5-10 crtl. Bcr gTa cucr€Ma noMerrlaJracb rtoA
creKJrflHHbrM Kor'rnaKoM, orryAa Moxno orKaqarb BogAyx. Oxpy-
x(aBllrag KoJInaK MeTaJIJrIlqecKafl CeTKa CoSAaBaJra 3auIHTy OT BO3-
Moxubrx gJreKTpocraruTnqecKux sosAeft creuft .

HecuutrterpuqHble Becbr npfi orcyrcrBr,In BHeurHr.rx sosAeftcrenft
noKa3aJrH TeHAeHIIIIH nOBOpOTa AnHHHbIM nJIeqOM, ?. e. JrefKI4M
rpy3oM, Ha ror. "rlp6ofi xe Heo6,parnuufi npouecc, ocyqecrBJrse-
rr,rHfi e6rH3H BecoB, Bbr3brBaET noBopm crpenKx B HanpaBJreHHIl
nn6o Ha flpoqecc, rn6o s npornBo[oJroxHyro or Hero cropoHy
B 3aBncuMocrr{ or xapaxrepa npouecca. Hanpnuep, ocrbrBaHue
paHee HafpeToro TeJra Bbr3brBaJro [oBopoT cTpeJrKu Ha 3ro TeJr,o,
a xoJroAHoe, rocTeneHHo corpeBarouleecr TeJro oTKJroHnno crpeJrKy
B nporuBorro,rox{Hyro or Hero cropoHy. Orasaflocr, qro Ha Becbr
4eficrayror caMbre paanoo6paeuue ueo6parnMbre npoueccbr: pacrBo-
peHne coreii, ropeHne, cxaTl{e HnH pacrgxeHue re.rr, npocroe nepe-
MerunBaHne x<uAKHx unu c6tflyrtllx r€Jr H Aaxe pa6ma roJroBbl
qeJroBeKa. Cyrl Ha6.nroAaeMbrx eoe4efictanft Ha xpyrnflbHbre Becbr,
I0-BHAHMOMy, 3aKJIIOqaeTCff B !OM, qTO rB TOM MeCTe, fAe UpOllC-
xoAHT neo6paruuutt npouecc, ug,MeHfierct nnorHocrb BpeMeHn n
H3-34 3TOr'O CO3AaeTCff [pOCTpaHCTBeHHOe TeqeHlre BpeMeHr.r, rrOBO-
p aqu B a Ioqee KpyrHJIbHbre Becbr. flossreHue cr{ Jr, noBop a/qHB a lol{r.lx
Kpyrr.rJ'rbHbre Becbi, HBMeHrer noreHqr{aJrbHyr.o gneprnrc BecoB. flo-
sr'oMy B npnHr-(Hne AoJrxgo npousofita H3MeHeHne Bo BcffKoM, cBfl-
3aHHoM c BecaMH, npoqecce. Taxuu o6pasou, cAeJraHIIbre ga6lp-
Aer{r4fl o3Haqaror, qr'o Bo3Moxuo 6ecxoHTaKTHoe eoeAeftctsHe qe-
pe3 BpeMfl oAHoro rpoqecca Ha .apyrofi. 3uaunr, Ha npor€Kanne
Qusr.rxo-xuMHqecKux npoqeccoB Moryr rrepes BpeMrr eoslerlcrao-
Barb pa3JlnrrHbre BHe[IHHe gBJIeHHg. BogMoxno, B lr3BecrHblx o[hl-
rax G. Piccardi [8] , conocraBJrflolrlnx c corHeqHofi artnsHocrup
cKopocru ocax{AeHHr B BoAe HeKoropbrx eseeceft (coeAunenns
ancuyra), npogBrqlorcr He roJrbKo o6uqHue 3JleKTpoMarHr.rrHbre
sosAeficrenq, H,o H sogAeficrgufl 'qepe3 BpeMr. Ha KonJroKBHyMe
MexgyHapoAHoro Acrpouol,rlrqecKoro Colosa tro 3Borroqnn Asofi-
Hbrx 3Be3A, cocrorBrleMcq B Bprccce.ile oceHbro 1966 r., aBTop cae-
,ran coo6ueHlle o duguqecrux oc,o6eunocrtx KoMnoHeHT .u,eofiHHx
3Be3.[ t9] B lsofiHHX cHcreMax c[yrHr.rK .rrBJrsercfl Heo6uqHofi
soee4oft. B peay.nrrare Aor'rroro cyulecrBoBaHurr no pn$y QHsHue-
cxnx ceoftcra (apxocrr,  cneKTpaJrbHltr i  r rn,  palnyc) c[yTHHK
craHoBHTcq noxolKHM Ha f,'raBHyIo 3Be3Ay. Ha raKlrx 6o,rrruux
paccrozHHflx HcKltroqaercf B03Mo)KHocrb sogAerlcreHq rrasHol i
gBe3Abr Ha cnyrHnK o6uqnuu o6pasou, T. e.  qepe3 cHJroBbIe noJlf l .
Cxopee Bcero, g,nofiHue 3Be3Abr flBJrrrorcn acrpoHoMr{qecKHM npn-
MepoM no:geftcrnnfl npoqeccoB B oAHoM TeJre Ha npoueccbl B Apy-
roM qepe3 BpeMfl .

Cpe4a MHorr.rx xpoHgBeAeHHbrx onbrroB c,'reAyer orrrrernrr ua6-
JrtoAeHlrr, noKa3aB urne cyurecrBoBaHr{e eure Apyrofi uurepecHofi oco-
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6egsocrn s CBoftcraax BpeMeHH. OxaeaflOcb, qTO B oIIbITaX C st,t6-
pauHflMH TOqKI{ OnOpbI BecoB LIJIH MaflrHLIKa BO3HHKIIHe AOnOJIHH-

Te.rrbHbre cr4Jrbr xoAa BpeMeHr.r He l{cr{e3aloT c npeKpalq,eHueu sH6-
paqnft, a ocralorcfl B cgcreMe SHarIHTeJIbHoe BpeMg,. CuntaR, uto
bHn y6uaarcr ro 3Kc[oHeHIrHaJIbHoMy 3aKoHy e-tlto; 6u.rtll cAe-
,'taHbr oUeHKH BpeMeHI-t penaKcaugu. Oxaaa.nocb, rITo fo H€ 3aBHcI{T
OT MaCCbI Te"qa, Ho 3aBHCHT OT er6 1JIOTHOCTH p. fIO.nyunJII 'ICb CJIS-

.rlyrculne opueHTHpoBoqHble AaHHble: 4JIt cBHHqa P:11 r/cu3,

ti:14 c; AJIfl aJrIoMHHuq Q:2,7 r/cu3, to:28 ci AIA AepeB-a
pr:0,5 t ' fcus, to:70'c. Tarnu o6paeou, Bo3MoxHo, cto lo o6-
parHo nponopuHoHaJlbHo KBaApaTHoMy ITpHIO H3 UIOTHOCTI{ reJla'

JIp6OnUtHO, qTO COXpa,HeHLIe B CHCTeMS AO1OJIHUTe.TIbHbIX gHJI

rrocJre npeKpaqeHur au6paqlrft Mo>KHo ua6.nroAatr Ha Begax ca-

MbrM. npocrefiruurr.l o6pasou. flpelctaenu ce6e ypaBHoBeilIeHHble

Becbr, K KOTOpbtM OAHH H3 Ipy3OB SOABeIII€H Ha pe3I'tHKe. CHHMeI\'!

otuoft pyrofi 3Tor fpy3, a AaB,teHnertl apyrofi:-Pyxn Ha KopoM!{cno
gaueHnu leficrnue cHtroro c Hero rpysa. Eyaerrt cHsrufi rpys

Tptcrn HeKoropoe BpeMq (oxoao rranHyru) 3a pesl{Hy' a 3areM

IIOBeCHM ero HasaA Ha eecbl. BeCu noxa;(yT IIOCTeneHHoe O6.ner'
qeHHe sTOfO fpy3a B cooTBeTcTBHI{ C npI{BeAeHHbIM EbIIIIe SHaqe-
guenr /0. Paayueercfl, B sToM ofiblTe geo6xoAlltrlo npngsrb Mepbl

K ToMy, qm6u pyKa He HarpeBaJla KopoMbIcJIo BecoB. Buecro

pyKr.r KoHeII KOpOMbIcJIa, c Koropofo cHflr fpyS' Mo)KHO yAepx(u-'

Barb r.I MerarflHr{ecKnM 3a)KHMoM. Jror yAIIBHTeJIbHO npOCTOfi

OnbtT HHOtAa yAaeTCfi OrIeHb JIerKO, HO 6HsaIOT AHI{, KOIAa, nO-

Ao6so ApyftIM onblraM, oH BbIx'oAHT c rpyAoM Ir Aax(e coBceM

He BbrxOAr{T.
Ha ocuosaHHH npHBeAeHHbrx Bbrrrr€ reopeTr.rqecxux coo6paxe-

awft w BceX gKcnepHMeHraJIbHbIX AaHHblX MolKHo CAeJIarb CaeAyIO-

une o6une BbIBoAbI:
L BsrseAeHHbIe Hg TpeX OCHOBHbIX aKCLIOM 1pHTIUHHOCTH SJIeACT-

BHff o ceoficrsax xoAa BpeMeHr.r noATBep>KAarcTCfi OnbrTaMLI. f lo-

aroMy MoxHo cll l ,ITarb' rITo gTH aKcI'IoMbI o6ocnoeaHu onbIToM'

B ,{acti{ocTu, noATBepxAeHa aKcl{OMa II O npOCtpaHCTBeHHOM He'

flaJroxeHgg npHqHH u c.nelcrsqfi. f lOgrOMy nepeAalg[lne sOsAeft-

cTBUq cr.lJloBble noJls cJIeAyeT paccMaTpHBaTb KaK cHcTeMy AHc-

KpeTHblx, HeHa!'Iaf arcuIHxcfl Apyf Ha Apyf a ToqeK' 9TOT BbIBOA

CBr3aH C O6utuU QH.rroCoQcrHM npHHIIHnOM BO3MO)KHOSrH nOSHa'

uun Mapa.
Anq nosxaolKHocrg xOrs 6u npeAeJIbHOrO 1O3HaHHR coBoKynHOcTb

BCeX MaTeptIar'IbHbIX O6lexrOe AOJI)KHa 6Htl IIc'{UCJIIIMbIM MHOx{e-

crBol\ 'I, T. e. npeAcraBJItrb co60it AHcKperHOCTb, HaK"IaAbltsaouylocff

Ha KoHr l . IHyyr{  npocrpaHcrBa.
t{ro Kacaercg KOHKperHbrx pe3yJrbTaroB, noJiyrleHHbIx npH

OrrbrTHOM O6OcHOeaHHH aKCI{OM gpHqHHHOCTI ' I ,  TO I ' I3  HHX Ba)KHeH-

II]I- 'MH qB,'If l IOTC'I 3AKIIOI{EHHq O KOHEqHOCTH XOAA BPEMEHH' BO3-

MoxHocTH qacTgqHofo o6pauteHnq npHr{HHHbIX Cgqeef t  H BO3Mg)K-

Hocru noJlyqeHus pa6or l t  3a cqer  xoAa BpeMeHH.
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2. Onlnu AoKa3brBalor cyurecrBoBaHl{e sogAeftcrsuft uepee
BpeMq oAsofi MarepuarrbHofi cucreubl Ha Apyryn. 3ro s@Aeficr-
BHe He nepeAaer HMnyJrbca, 3HaqI4T, He pacnpocTpaHflerct, a no-
tBJltercfl MrHoBeHHo a 4pyrofi MarepHaJlbsofi cncteue. Taxuu
o6pasorvr, B npnHr{Hne oKa3blBa€Tcfl Bo3MoxHoft MrHoBeHHat cBfl3b
H MrHoBeHHar nepeAaqa uuQopuaunu. Bpeux ocyqecrBJlfler
cBasb MelKAy BceMr.r RBJIeHHTMH flpttpo4u It B HHx aKTLIBHo yqa-
cTByeT.

3. Bperrrn o6.naAaer pa3Hoo6pa3nbtMn csoficrealuu, Koropble
MO)KHO r{3yqnTb OnbrraMlt. Bpeura Hecer B ce6e ueJIbIfi MI{p eue
HeH3BeAaHHbrx qBJieHnft. @nsu,{ecKl,Ie onbITbI, I.I3yqatolque 3TI,t flB-
JIeHHfl, AOJI>KHbr rrOCTeneHHO npl,IBecTH K noSHaHHIO TotO, qTo co-
6ofi npe,tcraBJrter Bpeivrn. 3uasne )Ke AoJIx(Ho noKa3arb HaM, KaK
npoHuKHyrb B MHp BpeMeHI't Ir HayqHTb Hac sosAeficrBoBarb Ha
Hero.
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