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PA3bl J1IYHbI - paznuunsie Buas JIyHbl, 00yCIOBIECHHBIE IUKINYECKH H3MEHSIOLIN-
Mucs moioxeHussMu JIyHael otHocuTenbHO ConHia u 3emun. Yetsipe ¢aspl JIyHbI UMEIOT pa3HbIe
Ha3BaHUs: BUJ MTOJIHOTO OCBEIICHHOI'O AMCKA — MOJHOIYHHUE; BUJ MOJOBUHBI OCBEIIEHHOTO JIUC-
Ka — [epBasi ¥ nocieAnsist ueTBepTH JIyHbI; MOJIHAasg HEBUIMMOCTh Ha HEOeCHOM cdepe — HOBOITY-

uue. [ToHblif UK u3MeHeHuit Buaa JIynel coctaBnser =~ 29,57 (cm. Mecay cunoouyeckuii).
Habrus A. XacaHos

PEHOMEH (ot rpeu. phainomenon - saensromeecs) - 1) HeoObIUHOE ABICHUE, PEAKHIA
¢axT;

2) ¢unocodckoe MOHATHE, O3HAYAOIIEE SIBIICHHUE, TOCTUTAEMOE B YYBCTBEHHOM OIIBITE.
Cornacuo U. Kaury, ®. - BCE, 4TO MOXKET OBITh NPEAMETOM BO3MOXKHOIO Onbita. MEHOMEH B
denomenonorun D. I'yccepiiss — HEMOCPEACTBEHHO JAHHOE B CO3HAHUM KaK COJIEPIKAHUE HHTEH-

IIXUOHAJIBHOI'O aKTa.
HNabru3 A. Xacano

PUSNYECKOE BPEMA - paBHOMepHas IIMTENBHOCTh MEXAHMYECKHMX JBMIKEHHII
3aKPBITHIX KOHCEPBATUBHBIX IMHAMMYECKMX CUCTEM U COPABHOMEPHBIX UM MaTE€PHAIbHBIX HPO-
[IECCOB.

I. 3akoH coxpaHeHMsI JHepPrUM U PABHOMEPHOCTb (OAHOPOAHOCTH) (u-

3UYECKOr0 BPeMEeHH. PaBHOMEPHOCTh MEXaHMYECKUX JIBUKEHUH 3aKpPBITHIX KOHCEpPBATHUB-
HBIX TUHAMHUYECKHX CHCTEM OOYyCIIOBJIEHa TeM, 4YTO Ojarojaps 3aKpbhITOCTU (T.€. OTCYTCTBHUIO
0oOMeHa BEIIECTB C OKPYIKaIOIIEH Cpe1oii) 1 KOHCEPBATUBHOCTH (T.€. OTCYTCTBHIO MPEBPAIICHUS
MEXaHUYECKOM PHEpPruu B JIpyrHe €€ BHJIbI) SHEprusl ABM)KEHUS WIM, WHAde, MeXaHU4eckKas
SHEPTHUsl, OCTAaeTCs HEM3MEHHOMU (B uaeane). Takum oOpazoM, 6 ocHoge pasHoMepHOCmuU (u3u-
YeCcKo2o épemeny JISKHUT 3aKOH COXPAHEHHSI MEXaHMYeCKOH YHEPTHH 6 3aKPblMbIX KOHCEPSA-
MUBHBIX OUHAMUYECKUX CUCTEMAX.

OnHako B cOBpeMEeHHOH (hu3uke oOLIETIPUHATA TOUKA 3pEHUS, COIJIAaCHO KOTOPOW 3aKOH
COXpaHEHHsI SHEPTHH SIBIISIETCS CIEJACTBUEM OJHOPOIHOCTH (WM, YTO TO XK€, PaBHOMEPHOCTH)
BpeMeHHu. B xoJe nuckyccuu mo mpobiemMe B3aMMOCBSI3M M COOTHOILIEHHS CBOMCTB CUMMETPUU
NPOCTPAHCTBAa W BPEMEHH M OCHOBHBIX 3aKOHOB COXPAHEHUS MEXaHUKH, COCTOSBIICHCS Cpean
oTedyecTBeHHbIX puitocopoB B 60-70-e rojpl, OTCTaUBAINUCH U UHBIE TOUKH 3peHus. Tak, Hampu-
Mmep, H.®. OpunanankoB u F0.b. Pymep 060cHOBBIBaIM MHEHHE, COTIIACHO KOTOPOMY HE 3aKOHBI
COXpPaHEHHMsI CJIEAYIOT U3 CUMMETPHUU MPOCTPAHCTBA U BPEMEHH, a, HA0OOPOT, 3aKOHBI COXpaHe-
HUS 00YCIIOBIIMBAIOT CBOWCTBA CHMMETPHH TPOCTPAHCTBA U BpeMeHHUL. Ps aBTOpOB, HCX0s U3
obmmedunocodpckux coodbpakeHui, TOKa3bIBAIN, YTO MOCKOJIBKY MPOCTPAHCTBO, BPEMsl U JIBU-
’KEHHE CYTh OCHOBHBIE OJIHOPOJIHBIC aTPHOYTHI MaTepuH, TO «(HOPMBI CAMMETPHH U COOTBETCT-
BYIOIIIME UM 3aKOHBI COXPAHEHUS B paMKax CYILIECTBYIOLIEH MEXIy HUMHU CBSI3U» CIIEAYET pac-
CMaTpHUBaTh «HE B IUIAHE NMPUYMHHO-CJICICTBEHHBIX OTHOIICHHH, a KaK OJHOIOPSIKOBHIE, HO

1 H.®. OBuMHHMKOB. 3aKOHBI COXpaHEHUs B (PU3MKE W MPUYMHHASL 00YCIOBICHHOCTD SIBICHUI NMPHUPOABI //
[Ipobnema npuyMHHOCTH B cOBpeMeHHOH dusuke. - M., 1960, c. 177; }0.b. Pymep, H.®. OBunnuukos. IIpoctpan-
CTBO-BPEMs1, DHEPIHS-UMITYJIbC B CTPYKType (u3uueckoii reopun // Bonpock punocodun, 1968, 4, c. 82-92; 10.b.
Pymep. TlpuHIUNIBI cOXpaHeHHs U CBOWCTBa IIpocTpaHcTBa M BpeMeHu // [IpocTpaHCcTBO, Bpems, ABMXEHHE. - M.:
Hayka, 1971, c. 107-125.



pa3InYHbIC CTOPOHBI CAMHON 3aKOHOMEPHOCTH MAaTePHAIbHOTO MHpan?. AHAJOTHUHYIO TOYKY
3penus orcrauBanu B.C. ['ott, A.®. Ileperypun, A.H. lllatoxun A.H. u ap.3.

PacnipocTpaHeHHOCTh TPEACTABICHUSI O TOM, YTO 3aKOH COXPAHEHHUs YHEPTUU 00yCIOB-
JIeH OJHOPOJHOCTHIO BpEMEHH, OOBSCHSETCA MPEXKIEe BCEro MAYyIIEH CO BPEMEH CTaHOBIICHUS
KJIACCHYECKOHN (DM3HMKU TPAIUINCH BBIBOIUTH 3aKOHBI COXPAHCHHSI M3 OOIIMX aKCUOM JIBHKCHUS.
Ora tpaaunus, kak orMedaroT F0.b. Pymep u H.®. OBunHHMKOB?, ObLIa CBSI3aHA C TEM, YTO OC-
HOBHBIMHU TOHATHSAMH KJIACCHUYECKON MEXaHUKH MEePBOHAYATLHO OBUIM MPOCTPAHCTBO, BPEMS U
Macca, a HOHSTHS UMITYJIbC, MOMEHT UMITYJIbCa U SHEPTUs NOSBUINCH MO3JHEE U HA MPOTSHKEHUU
JUTUTETILHOTO BPEMEHH HE BOCIIPUHUMAINCH KaK (pyHIaMEHTAIbHbIC MOHITHS MeXaHUKH. COoOT-
BETCTBEHHO M MaTeMaTHYeCKUU ammapar KJIAaCCHMUYECKONM MEXaHUKHU CTPOUJICS TaKuM 00pa3om,
YTO 3aKOHOMEPHOCTH JBUKCHUS BBIBOJUINCH U3 (yHIAMEHTAIBHBIX CBOMCTB MPOCTPAHCTBA U
BpeMeHHU. JIHIIb MOCTEeNeHHO, B X0/ AUCKYCCUH O Mepe ABUKEHHSI U COXPAaHEHHH KOJMYECTBa
JBIDKEHUS TOsIBiIsieTcs: BBeneHHoe [, JlelOHunieM moustue “sHeprus’”’ Kak HEKOTOpas coxpa-
HSIONIAsACS ““KMBasi CWJIa™®, B IPOTUBOBEC HHIOTOHOBCKUM M JICKAPTOBCKUM IPEICTABICHUSIM O
Mepe JIBHKCHHS U €r0 COXpaHeHUM®.

OnpenenieHHyI0 JaHb TPaJMIMOHHOMY PELIEHUIO BOMNPOCAa O XapaKTepe B3aUMOCBS3HU
CBOMCTB CUMMETPHUU MPOCTPAHCTBA U BPEMEHU M 3aKOHOB COXPAHEHHUS KJIACCUUYECKON (PUBHKHU
otnana Ommu Hetep’, kotopasi, 10Ka3aB BO3MOKHOCTh MAaTEMAaTHYECKOTO BHIBOJIA BCEX 3aKOHOB
COXpaHEHHsI M3 CBOWCTB CHUMMETPUU JUHAMHUYCCKHX CHUCTEMS, Ka3ajgoCh, OKOHYATEIBHO IO/I-
TBEpPAWJIA UCTUHHOCTH TPAJUIIMOHHOTO pEIICHUs paccMaTpuBaeMoi npobiembl. IMEHHO Tak
ObUTH BOCIIPUHSATHI pe3yJbTaThl uccienoBanuii J. HETep OONBIIMHCTBOM y4YEHBIX B Hadalie
MPOLIEIIIEr0 CTOJIETHS, U TaKasi OLIEHKAa €€ 3HAMEHHUTON TeOpeMbl MPOAOIKAET FOCIOACTBOBATh

2 K.K. AbacoB. 3akOHBI COXPaHEHHUS U CBOWCTBA CHMMETPHH MPOCTPAHCTBA U BpeMeHH // Dunocodcekue ac-
MIEKTHI TPoOIeMBI BpeMeHU. MexBy3. ¢0. Hayd. Tp. - JI.: Uzn. JIT'TIN, 1980, c. 74.

3 B.C. I'ott. ®utocodckue BOMPOCHl COBpeMeHHOM Gusuku. - M.: Beicias mmikona, 1972; A.®. [leperypus,
B.I'. CunopoB. EquHCTBO cCMMMeTpHU M aCHMMETPHH B rpymmax npeodpasosanus ['anmunes u Jlopenna / Marepua-
7Bl K cuMmno3uymy "®miocodckue npobineMsl Teopun oTHocuTenbHocTh". - M., 1968; A H. Illatoxun. Ilpoctpan-
CTBO, BpeMS M 3aKOHBI cOXpaHeHus. - M.: 3HaHue, 1968. - 32 c.

4 10.b. Pymep, H.®. OBunHHNKOB. [IpoCcTpaHCTBO-BpEMsI, SHEPTHA-UMIIYIIBC B CTPYKTYpe (HU3MIEecKOil Teo-
puu // Boripocsr ¢punocodun, 1968, 4, c. 82-92

S Jleii6nun I'.B. M36pannsle Gunocodpcekue counnenus. - M., 1908, c. 145.

6 Kax m3BecTHO, P. JlekapT cuutan, 4To 00IIee KOJUIEeCTBO IBMKEHU, ¢ KOTOpPBIM bor co3nan mup, coxpa-
HSIETCSl HEM3MEHHBIM TIPH TIOCTOSTHHOM (Ka)K/I0€ MTHOBEHHUE) BOCCO3JIaHUM BOTOM CO31aHHOTO UM, HO HEYJIEPKUMO
CTpeMsIIerocsi B HeObITHE Mupa. [103TOMY €clii KOJMMYECTBO JIBHKEHHUSI HEKOTOPOTO Tela YOBIBAET, TO HACTOIBKO
JKe MPUOBIBAET IBIKCHUE IPYTOTO Tela. B KauecTBe BEIMYHHBI, XapaKTePH3YIOIICH KOJIMIECTBO ABIKEHUs, [lekapT
paccMmarpuBall IIpou3BeeHne Macchl Ha ckopocTh (cM.: / P. lekapt. Cou. B 2 T.: Ilep. ¢ nar. u ¢pann. T. 2 - M.:
Meicib, 1994, c. 587/). HpIOTOH ke moJarail, 9To caMo o cede KOJIMYECTBO IBMKCHUS YOBIBACT U ISl TOTO, YTOOBI
OHO COXPaHSUIOCh MOCTOSIHHBIM, HEOOXOIMMBI KAaKUE-TO HCTOYHHUKH, B KA4eCTBE KOTOPHIX OH paccMaTpUBAJI, B 4aCT-
HOCTH, CHJIBI TATOTCHUSA. AHamu3upys B3Dasl M. Hel0TOHAa M OTMETHB, YTO y HEro He OBUIO SICHOCTH B HCTOII-
KOBaHHHU 3aKOHa coxpaHeHus, B.A. ®abpukant numet: «TeM mopasuTeabHee OTCYTCTBHE HETOUYHOCTEH MPH U3JI0-
KEHHUH dTUX mpodsieM B “Havamax”. Mbl BUIETH, YTO TaM CKa3aHO MaJlo, HO BCe cka3zaHo BepHO» / B.A. ®abpukaHT.
Wcaak Heroton, Morann bepHymum u 3ak0H coxpaHeHus konudectBa asmxenws // YOH, . LXX, B. 3, 1960, c.
579/.

B otmumune ot P. Jlekapta u U. Hetorona, I'.B. JIeWOHUI] yTBEpKIaj, 4TO «B MPUPOIE COXPAHICTCS OTHA U
Ta k€ CyMMa TPOM3BOISIICH IBIMKCHNE SHEPTHH, W OHA HE YMEHBIIaeTcs (MO0 MBI BHIMM, YTO HHUKAKas CHJIa HE
MOJXKET OBITh MOTEPSHA KAKUM-JTHOO TEJIOM, HHAYe KaK Tepeiast K IpyroMy), He yBeaudnBaercs (nO0 HHUKakas ma-
IIMHA, & CJICJOBATEIbHO, U BECh MUP B IIEJIOM HE MOXET IOJIYYUTh MPHUPAIICHUE CHIIBI 0€3 HOBOTO BHEIIHETO MM-
nynbca)...» / I.B. Jleitonaun. Cou. B4 1. - T. 1 - M.: MbIcis, 1982, c. 118/.

7 CwMm.: D. Hérep. NuBapuanThl M00BIX MU GEepeHINATBLHBIX BhIpaXXeHUH / BapuannoHHbIe IPUHIINATIBI Me-
xaHuKH. — M., 1959, c. 604-610; D. Herep. lHBapuaHTHBIC BapualMOHHbIe 3aqa4dn // Tam xe, ¢. 611-630.

8 [MoapoGusiii ananus teopemsl J. Hétep cMm. B pabore: B.I1. Busrun. Pa3Burie B3auMOCBS3M NPUHLIUIIOB
MHBApHAHTHOCTH C 3aKOHAMH COXpaHEHHs B Kilaccuueckoi usuke. - M., 1972. - 240 c.



1o HacTosmee BpeMsi. HekoTopeiM aBTopam? KakeTcsi 0COOCHHO CHIIBHBIM apIYMEHTOM B IIOJIb3Y
TPaJULMOHHBIX NPEJICTABICHUH TO 0OCTOATENBCTBO, YTO oOpaTHas Teopema Herep, kak Bblsc-
HI10chl0, B 00IIEM cilyuae HeclpaBeIMBa. DTHM aBTOpaM JAEJO MPEICTaBISCTCs TakKuM o0pa-
30M, Oyaro npsMas Teopema Herep ycraHaBiuMBaeT peanbHO CYLIECTBYIOIIEE B AEHCTBUTEIBHO-
CTH CJIEJOBAaHUE 3aKOHOB COXPAHEHUs U3 CBOMCTB CUMMETPHUM IPOCTpPAHCTBA U BpeMeHU. llo-
3TOMY Ul TOTO, YTOOBbI B pealbHOW JEHCTBUTENILHOCTU CBOMCTBA CHMMETPUU IPOCTPAHCTBA U
BPEMEHU CJICJIOBATH M3 3aKOHOB COXPAHEHMS, CYMTAIOT OHM, TOJDKHA OBITH CIpaBeAuBa 00paT-
Has Teopema Herep, mosBossiomas U3 3aKOHOB COXPaHEHMs BBIBOJUTH CBOWCTBA CUMMETPUU
JMHAMUYECKUX CHCTEM. A TOCKOJBbKY oOpaTHas Teopema Herep B o0miem ciiyuae HeBepHa, TO
OTCIOJIa, C MX TOYKHU 3PEHUs, CIeNyeT CHPaBeAIMBOCTh TPAJAULIMOHHBIX NpEACTaBIeHUN 0 QyH-
JIAMEHTAJIbHOCTH CBOMCTB CUMMETPHUM IPOCTPAHCTBA U BPEMEHM II0 CPABHEHUIO C COOTBETCT-
BYIOIIMMH 3aKOHAMH COXPaHEHUS.

Opnnako Teopema Herep cama mo ceOe He ycTaHABIMBACT HUKAKMX OTHOLICHUH CyOOpIH-
HallUd MEX]Jy CBOMCTBAMH CHUMMETPUHU JAMHAMUYECKUX CHUCTEM M 3aKOHAMM COXpaHEHUs ¢u-
3MYECKUX BEJIMYHH, XapaKTePU3YIOIINX JIBIKCHHE 3TUX CHUCTEM, M TeM 0oJjiee He yKa3bIBaeT Ha
CYIIECTBOBaHME KaKHX-TMOO MPUYMHHO-CIEJCTBEHHBIX cBsizeill Mexny Humull, B.C. Bapamen-
KOB, 00CyX1asi (PM3NYECKHil CMBICHT TpsIMOW U oOpaTHOU Teopem Herep, MpuXoIuT K BHIBOXY,
YTO COIVIACHO ATHUM TEOPEMAM «KAXKIOMY THILy CHMMETPUH COOTBETCTBYET CBOM 3aKOH COXpaHe-
HUS ¥, HA000POT, KaXKIOMY 3aKOHY COXPAaHEHHS MOKET OBITh COIIOCTABIICHA BIIOJHE ONpE/IeIeH-
Has cUMMeTpus. B pamkax cOBpeMEHHBIX (PU3MYECKUX TEOPHH HEb3s YCTaHOBUTH, YTO SIBISAET-
csi bonee pyHIaMEHTAIBHBIM - CAMMETPHS HJIM K€ HEPa3pbIBHO CBA3AHHBIN C HEW 3aKOH COXpa-
HEeHus»12, 31ech MBI MMEEM YHCTO MAaTeMaTHUYECKYI0 TEOpeMY, yCTaHaBJIMBAIOIIYIO TOJBKO
(yHKIIMOHAJIbHBIE CBSI3U U JIAIOILYIO B PYKU HCCIIEI0BaTeNIed MaTeMaTHYECKUH arnapar, I03Bo-
JSIFOINMI U3 CBOMCTB CUMMETPUU BBIBOAMTH 3aKOHBI coxpaHeHus. Ho HU QyHKIIMOHaANbHbIE CBS-
3H, CYILIECTBYIOIINE MEXKY TEMU WM UHBIMU CBOMCTBaAMM MCCIIEyEMbIX 0ObEKTOB, HU BO3ZMOXK-
HOCTb MaTEMaTUYECKOI'O BBIBOJA XapPAKTEPUCTUK MIIM MapaMETPOB OJHUX CBOMCTB M3 XapakKTe-
PUCTHK WM MApaMETPOB APYTUX - CAMHU 110 ce€Oe HE CBUJIETENbCTBYIOT O KaKUX-JIH0O0 MPUINHHO-
CIIC/ICTBEHHBIX CBS3SX WJIM OTHOWICHUSX cyOopauHanuuld. [l Toro, 4roObl MMETh BO3MOX-
HOCTb CYHIECTBYIOIIME MEXIY CBOMCTBaAMHM pealbHON JEHCTBUTENBHOCTH (YHKIMOHAJIbHBIE
CBSI3U TOJIKOBAaTh KaK MPUYMHHO-CIIEICTBEHHbIC, HEOOXOAMMO OOpaTHThCA K CaMOM pealbHOM
JICMCTBUTEIIBHOCTH U BBIAICHUTH XapaKTep 3aBUCUMOCTEH, CYIIECTBYIOIIHUX MEXKIY COOTBETCT-
BYIOILIMMH CBOIICTBaMU €€ 00BEKTOB.

CopepxaTenbHbl aHAIM3 B3aWMOCBSI3M OJJHOPOJHOCTH BPEMEHU M 3aKOHA COXpPAaHEHUS
SHEPIUu TPeOYeT BBIACHEHMS CYIIHOCTH TOrO HE3aBUCHUMOTo (pM3MYECKOro mapamerpa t, koro-
pBIif IO/ Ha3BaHWEM BpeMsi (UTYypUpyeT B (hU3MYECKUX Teopusix. B camoil ¢usuke moHsTHE
“BpeMsi’, 1O CyTH JieNla, HE OIpeJelsieTcs, a napaMeTp t BBoauTCs onepannoHanbHo. Cymiect-

9 Cwm., Harpumep: A.M. Mocrenanenko, B.M. Mocrenanenko. O6patHas Teopema Herep u cummerpust B
¢usmke // DBprcTHUECKask pOJb MaTeMaTHKH B pu3nke u kocmoioruu: CO. Hayd. Tp. METOJIOJIOTUUECKHX CEMHHa-
POB JICHUHI'PaACKUX (pu3nKo-mareMaTnyeckux nHCTUTYTOB AH CCCP. - JI.: Hayka, 1975, c. 78-95.

10 Cwm.: H.X. U6parnmos. MHBapraHTHBIE BapHAaIlOHHBIE 3aa4l M 3aKOHBI COXpaHeHus (3aMe4yaHus K Te€O-
peme O. Herep) // Teoperuueckas u Mmaremaruueckas ¢pusuka. T. 1, Ne 3, 1969, c. 350-359.

1 Ha st0 obcrositenscTBo, monemusupys ¢ A.M. u B.M. Mocrenanenko, yka3siBaiau P.A. ApoHoB u B.A.
VYrapos (cm.: P.A. Aporos, B.A. Yrapos. IIpoctpancTBo, BpeMs 1 3akoHbI coxpanenus // [Ipupona, 1978 a, 10, 99-
104; P.A. Aponos, B.A. Yrapos. Teopema HéTep u cBS3b 3aKOHOB COXpPaHEHHUS CO CBOWCTBAMH CHMMETPHH MPO-
CTpaHCTBa M BpeMeHH // dunocodckre mpoOieMbl COBPEMEHHOTO €CTeCTBO3HaHUs ((U3HKa, MaTreMaTnuka, OHuoJo-
rus): C6. tp. Beim. 5. - M.: 3. MI'TIH, 1978, c. 3-11).

12 B.C. BapanienkoB. 3aKOHbI CHMMETPHH B CTPYKTYype (usuyeckoro 3HaHus // ®uzndeckas teopust (¢puiio-
codcko-MeTomoorHuecknii ananms). - M.: Hayxka, 1980, c. 336.

13 Kak ormeuwaer B.A. MapkoB, «reopemoit Herep mocraBieHbl BO B3aUMHOOJHO3HAYHOE COOTBETCTBUE
CBOMCTBA CUMMETPHUHU MPOCTPAHCTBA U BPEMEHH, C OJHON CTOPOHBI, U 3aKOHBI COXpaHeHus, ¢ Apyroil. Takoe coot-
BETCTBHE O3HAYaeT, 4YTO KakJas M3 CTOPOH MOXKET paccMaTpuBaThcs Kak "cienctBue” npyroi» /B.A. Mapkos.
[Ipobnema coxpanenus B ¢puiocoduu u ecrectBo3Hanuu // IIpobnema coxpaHeHuss u npuHuun nHepunu: (Puio-
cotekwmii acriext). — Pura, 1970, c. 118/.



ByIOLIHE ke PUI0CO(CKUE KOHLEIIUN BPEMEHU TaK)Ke HE MOTYT CIYXHTh JJOCTATOYHBIM OCHO-
BaHUEM ISl COJICPIKATEIFHOTO aHAJIM3a B3aUMOCBSI3U CBOWMCTBA OJJHOPOIHOCTH BPEMEHH H 3aKO-
Ha COXpaHEHUs dHepruu. [[edCTBUTENBHO, COTJIACHO COBPEMEHHBIM MPEICTABICHUSIM, «BPEMSD) —
9TO JH00 HEKOTOpask HEOIPEACICHHOW MPUPOIbI PABHOMEPHO TEKYINasl CYIIHOCTb, JIMOO HEKO-
TOpPOE CTOJb (PYyHIaMEHTAILHOE CBOMCTBO JBMXKYILCHCS MaTEpUH, YTO O HEM HEJb3sl CKa3aTh
HHUYEro OoJiee OIPE/ICICHHOr0, KpOME KaK yKa3aTh Ha CBsI3b C JBHXKCHHEM MaTepyH; JIM0O cam
IPOIIECC «CTAHOBJICHHS» MaTEPHAIBHOTO MHUpA; MO0, HAaKOHEI, BOBCE HEYTO Cyrybo CyOBeK-
THBHOE, MMEIOI[Ee MECTO B YEJIOBEUECKOM HJIM B HEKOTOPOM MHUPOBOM, HaJUEIOBEUYECKOM CO3-
HaHuW. HU B OJTHOM M3 3THUX BapHaHTOB OMNpEACICHUS BPEMEHHM Mbl HE MOXXEM HAWTH Jlaxke Ha-
MeKa Ha BO3MOXKHOCTb COJICPIKAaTEIbHOIO aHAJIN3a, BO-IIEPBBIX, CBOWCTBAa PABHOMEPHOCTH U, BO-
BTOPBIX, XapaKkTepa B3aUMOCBSI3H MEXK/y CBOMCTBOM OJHOPOJHOCTH BPEMEHHU U 3aKOHOM COXpa-
HCHUsI SHEPruH. B Takoil cHTyallMu OHEBOJIE IPUXOIUTCS TIPHICPKUBATHCS TPATUIIMOHHO CIIO-
JKHMBIIHMXCS TPEJICTABICHUI O XapakTepe B3aMMOCBSI3H MEXIy CBONCTBAMH CHMMETPHHU IPO-
CTPaHCTBAa U BPEMEHU U OCHOBHBIMH 3aKOHAMH COXPAHCHHUS KIIACCHYECKOU (H3HKH.
dusnuecknii cMpIca mapaMerpa t packpbIBaeTCs B TOM CIIydae, €CId y4ecTbh, YTO CaMo-
KOHTPYIHTHBIC €MHHUIBI (PU3MUECKOrO BPEMECHH 33JJal0TCS TEMH HJIM MHBIMU “PaBHOMEPHBIMH
WM “CTPOro MepUoJMYeCKUMHU” MpoLeccaMu Kiiacca “‘MHEpIHaTbHO-PABHOMEPHBIX  JIBHIKCHHU.
“©usnveckoe BpeMs’ MPH 3TOM OKa3bIBACTCS PAaBHOMEPHOM [UIUTEILHOCTBIO MPOIIECCOB Kilacca
“MHEepIMaIbHO-PABHOMEPHBIX JBIDKEHHH. [lOCKOJBKY Kiacc “MHEpUUATbHO-PABHOMEPHBIX
JBHKEHHI COCTOMT W3 JBHKCHHU 3aKPBIThIX KOHCEPBATUBHBIX TUHAMUYCCKHX CHCTEM, TO MOX-
HO YTBEPXKIaTh, YTO COPABHOMEPHOCTh MOHOTOHHBIX M 3KBHBAJICHTHOCTh MEPUOIUUECKHUX MPO-
I[ECCOB 3TOT0 KJIacca, a CIeI0BATEIbHO U PABHOMEPHOCTh (DPH3MYECKOTO BPEMEHH, 00YCIIOBIICHBI
TEM, YTO JBM)KCHHSI 3aKPBITBIX KOHCEPBATUBHBIX CUCTEM HEOTPAHUUCHHO JIOJITO OCTAIOTCS HEU3-

MCHHBIMH B CUJTY HOJAUYUHCHUS UX 3aKOHY COXPAaHCHUA SHCPIUU.

(®parment mororpaduu: U.A. XacanoB. Bpems: npuposa, paBHOMEpHOCTh, m3Mepernne. — M.: IIporpecc-
Tpaaunus, 2001, c. 160-165).

II. Cnioco0Ob1 u3MepeHHusi M COOTBETCTBYIONIUE BU/AbI PU3NIECKOr0 Bpe-

MECHM.

CylIecTByeT MHOXECTBO KAl U BHJIOB (DH3MUECKOTO BPEMEHH, KOTOPHIE BO3HHKAIOT,
BO-TIEPBBIX, B CHJIY TOTO, YTO MEPHO]] OOPAICHHsI 3eMIH BOKPYT OCH — CYTKH — MOKHO OTIpejie-
JATh: 1) OTHOCHTENIBHO 3BE3[; 2) OTHOCUTENBHO IIEHTPA UCTUHHOTO, T.€. HEMOCPEICTBEHHO BU-
aumoro CoHIa; 3) OTHOCUTENBHO CPEIHErO COMHIA — QUKTUBHOW TOUKH HEGECHOM Cepbl, KO-
TOpast B TEUEHHE r0/la PABHOMEPHO TepeMeIaeTcsl BI0Ib HEOECHOTO 9KBATOPA M OJJHOBPEMEHHO
¢ nenTpoM ucTuHHOro COJIHIIA TIPOXOIUT Yepe3 TOUYKH OCEHHETO U BECEHHETO PaBHOIECHCTBHSL.
Bo-BTOpBIX, ISl TOCTHIKEHHUS BCE 0OJIce BHICOKON TOYHOCTH M3MEPEHHs (DHU3MIECKOTO BPEMEHH
IPUXOIUTCS JINOO YUUTHIBATH BCE BBISBJIICHHBIE BO BPAIEHUH 3€MJIM BOKPYT COOCTBEHHOU OCH
HapyIICHHUs] KPUTEPUEB 3aKPBHITOCTH M KOHCEPBATHBHOCTH, JIHOO MCKATH JAPYrHe MaTepHAaIbHbIC
IPOIIECCHI, B KOTOPBIX 0OJIEE CTPOrO COXPAHSIOTCA KOHCTAHTAMU MX DHEPrETHYECKHE XapakTe-
puctukd. B mepBoM citydae moyqaroTCst MIKAIBI COTHEYHOTO BPEMEHH, BHIIPABICHHBIE 38 BEKO-
BBIE W TIEPUOIMYECKHE OTKIIOHEHHUs 3eMIIM KaK JUHAMHYECKOW CHCTEMBI OT 3aKPBITOCTH M KOH-
CEPBAaTUBHOCTH; BO BTOPOM Cilydae TOSIBJISIOTCS MIKAIbl BPEMEHHU, YCTAHABINBAEMBIE JIPYTHMHE
MaTepUaIbHBIMU TPOIIECCAMH, TAKMMH, Kak, HallpUMeEpP, KBApIEBBIE U aTOMHBIE OCHUILIATOPHI.
B-TpeThux, pasHble MIKAIbI COJHEYHOTO BPEMECHH BO3HHKAIOT B PE3YJbTATE MPHCIIOCOOICHHS
CPEIHETO COJTHEYHOTO BPEMEHH K Pa3IMIHBIM IPAKTHYECKUM HYK/IaM Y€JIOBEKA.

Il. 1. 36e30n0e épema — Bpemsi, BeIpaXEHHOE B JOJAX (4acax, MUHYTaX, CEKyH/aX)
3BE3[HBIX CYTOK, OMPEACIAEMbIX KaK MPOMEKYTOK BPEMEHH MEXKIY ABYMSI MOCIEA0BATEIbHBI-
MU BEPXHUMH (WITH HIDKHHMH) KYJIbMHAHAIMAMA TOYKH BECEHHETO PABHOJICHCTBHS Y HA OJJHOM H
TOM e reorpaduueckom Mepuanane. Tak kak 3a cyTku COTHIIE CMEIIAETCs MO SKIUITHKE M0Y-
TH Ha 1° K BOCTOKY, TO KyJbMHUHanusa CoiHIa (110 CPaBHEHMIO C KyJIbMUHALMEH TOUKH BECEHHE-

T'O PaBHOJCHCTBHS ) 3aaepxuBacTcs Ha 356,555, BCIeICTBUE YeTO conHeuHble CymKu JTAH-

Hee 36e30Hblx cymok Ha Te ke 356,555, Takum oOpa3om, 24 vaca 3Be3THOTO BpeMeHH = 23 4



YpaBHeHuWe BpeMeHH 1 (MUH)

56 M 4,091 ¢ cpenHEro coJHEYHOrO BPEMEHH, a 24 4 CPEHEr0 COJIHEUHOro BpeMeHH = 24 41 03
M 56,555 ¢ 3BE€3IHOr0 BPEMEHH.

3a Hayasjgo 3BE3/IHBIX CYTOK MPUHUMAETCS MOMEHT BEpXHEH KyJIbMHHAIMU TOYKH BECEH-
HEro paBHOJEHCTBUA. B 3TOT MOMeHT 3Be3HOoe BpeMs S = 0 4, a B MOMEHT HIKHEH KyJlIbMHHa-
[IUU TOYKH BECCHHETO paBHOACHCTBHS S = 12 4. B mo0oii Apyroit MOMEHT 3BE3HBIX CYTOK S =
t ,rne t, - wacoeoii y20n TOUKY 6eceHHE20 PAGHOOEHCMGUA.

Touky BeceHHET0 pPaBHOJCHCTBHS HEBO3MOXKHO HaOmoAaTh. [103TOMY /it BEIYHCICHUS
3BE3JIHOTO BPEMEHH OIIPEIeIIseTCS YaCOBOM YroJ 3Be3bl t, JUIS KOTOPOH M3BECTHO mMpamoe
socxoxcoenue o; Torna S=o + t .

B MOMEHT BepxHell KyJIbMHHAIIU 3Be3/bl, Koraa t = 0, 3Be3HOE BpeMs S = o B MO-

MEHT HIKHEi KyJIbMHHAIMM 3Be376l t =121 S =0+ 12 (ecim o mensmre 12) u S = a — 12
(ecm o Gombire 12).
Ha no0yto naty 3Be31HOE BpeMs MOXKHO PacCUMTaTh 10 MPHOIIKEHHOH dopmyne S, =

640" + 2D, rne D - nmata, BbIpakeHHasi B MecsllaX U MX JOJSIX, KOTOPYIO 3aTE€M MEPEBOJAT B
4acel 1 MUHYTHI. Emme mpome (u npubimkeHHee) 3alIOMHNTb, uTo | stHBapa S,~ 6°40" u xax-

JIbIC TIOJIMECSIIA 3BE3/JIHOC BpEeMs YyBEIHMUYWBAeTCs HAa 1°. DTH HECIOXHBIC MpaBuia MO3BOJISIOT
OTIPEJICTTUTh BUTUMOCTD C0368¢30Uil B TIOOOM Mecsiye.

T

1. 2. 1. Hcmunnoe conneunoe epems ('°) — Bpems, BEIPaKEHHOE B J0JAX (Yacax,
MUHYTaX, CEKyH/IaX) MCTUHHBIX COJHEYHBIX CYTOK, PaBHBIX HHTEPBAIY IUIUTEIBHOCTH MEKIY
JBYMSI TIOCJIEZIOBATENbHBIMA BEPXHUMH (WM HUKHUMH) KYJIbMUHAIMAMHA BUIAMOTO IEHTpA
CornHIla Ha OJTHOM U TOM e reorpaguueckoM MepHIHaHe.

3a Ha4aN0 MCTUHHBIX COJIHEYHBIX CYTOK MPUHHUMAETCA MOMEHT HIDKHEH KyJIbMHHAIIUH
uentpa ConHia (MCTHHHASI MOJHOYB), Korjaa cuutaercss T, = 0 4. B MOMEHT BepxHei Ky/lbMu-
Hauuu (MCTHHHBIA moaeHp) T, = 12 4. B moboe apyroe BpeMsi CyTOK HCTHHHOE COJHEYHOE
Bpems T, =12+ t,, rae t, - uacoeoii yeon uenrpa ConHua.

Ho B cuity Toro, uto 3emits, KpoMe BpaIIeHUS] BOKPYT CBOEH OCH, JABHKETCS MO SJITUTITH-
deckoit opouTe Bokpyr COJIHIA ¢ IUKJIHYECKH WU3MEHSIOIIEHCS Ha MPOTSHKEHUH TOJa CKOPO-
CTBIO, & TaK)K€ M3-32 HAKJIOHA OCH 3€MJIM IO OTHONIEHHIO K DKIUITHKE, MPOJOKUTEILHOCTD
VCTHHHBIX COJIHEYHBIX CYTOK B T€UEHHE rojia UKIMYECKH u3MeHseTcs. HepaBHOMEPHOCTH Mpo-

AOJDKUTCIIbBHOCTH MUCTUHHBIX COJIHCUYHBIX CYTOK YCTPAHACTCA B CUCTEMC cpe()Hezo COJIHEYHO020
6PEMEHU.

Il. 2. 2. Cpeonee conneunoe epems (TCP) — CHCTEMA U3MEPEHUS BPEMEHH, IIPH  KOTO-

POl JUIMTENBHOCTL CYTOK, HAa3bIBAEMBIX CPEIHMMH COJHEYHBIMHM CYTKAMH, ONPENEISETCS Kak

WHTEPBAJI BPEMEHU MEXIY IBYMsI CMEKHBIMH BEPXHUMH (WM HIDKHUMH) KYJTbMHUHAIUSIMHI BO-

00paXkaeMO! TOYKH, PABHOMEPHO ABIKYILENCS MO SKIMITUKE C 3araja Ha BOCTOK U MPOXOJIs-
11l Yepe3 TOUKY BECEHHETO PABHOIECHCTBHS OMHOBPEMEHHO ¢ CONHIIEM.

MecsiLb! 3a HauNIO CPEAHUX CONHEUHBIX CYTOK NpU-

HUMACTCAd MOMCHT HUXXHCU KYJIbMUHAIUN CPECIHETO

COJIHIIA, M NPH 3TOM cuuTaercs, uto T, = 0 4. B

XIb o m N VEVIEVIE X X X X
| l | l | l l l | |
1

4 MOMEHT BEpXHEH KyJIbMHUHAIIUM CPEIHEro COJHIA
1 (B cpemHMii MOJACHB) CpeaHEE COJIHEUHOE BpeMs
T, =124, a B m000#i npyroii MoMeHT cyTok T, =

129+t ,1ne t, - wacosoii yeon cpepHero conH-

na.

Il. 2. 3. ¥Ypaenuenue epemenu — pasuocts

OT IKCUEHTPUCHTETE MCXKAYy CpCIHUM U HCTHUHHBIM COJIHCUHBIM BPEMC-

T [T [N T T T [T [ T N T T I T ST [ T I |
-30 0 30 B0 90 120 150 180 210 240 270 300 330 360 390

[HW rona




HEM B OJIUH U TOT K& MOMEHT BpPEMEHH, paBHAs PA3HOCTH YaCOBBIX YIJIOB CPEIHETO U UCTUHHO-
T'O COJIHIIA, T.C.
n=TCp- T,=t, - t,.

VYpaBHEHHE BPEeMEHH MOXET OBITh BBIYMCICHO TEOPETUUYCCKH ISl TF0OOTO MOMEHTA Bpe-
MeHU. OOBIYHO OHO MYOJIUKYETCS B aCTPOHOMHUYECKHUX €KETOTHUKAX U KATCHIAPSIX I CpeIHEen
NOJIYHOUYHM Ha HyJieBoM [ puHBHYCKOM MepuamaHe. Hepenko V. B. ompenensieTcs Kak pa3HOCTb
WUCTUHHOTO M CPEIHEr0 COJHEYHOTO BpeMeHU. B 3ToM cilydae OHO MMEET MPOTHBOIOJIOKHBIN
3HaK, YTO HEOOXOJUMO YUUTHIBATh IPH UCIIOJIB30BAHNUHU CIIPABOYHUKOB.

I'padux V. B. uMeeT cIoxkHYI0 (popMy, OOYCIOBICHHYIO T€M, YTO OH CKJIaJbIBACTCS U3
JIBYX BOJIH NMPHOJIHM3UTEIBHO CUHYCOMJIAIBLHOW (OPMBI U MOYTH PaBHOW amruutynbl. OnHa U3
9THX BOJH UMEET TOJMYHBIA TMEPUOJl U BhI3BAaHA HEPABHOMEPHOCTHIO TBUKCHHS 3EMIIU IO JJI-
JTUNTHYEeCKOi opoute Bokpyr CoJHIIA, Ipyras UMEeT MOTYTOANYHbBII epro/] U BhI3BaHA HAKIIO-
HOM SKJIUIITUKH K SKBaTOpy. YeThIpe pasza B oy, a UMEHHO OKoJio 16 anpens, 14 utons, 1 cen-
TAOpst U 25 nexadpsi, Y. B. paBHO HYJIIO M YETBIPE pa3a JIOCTUTAET MO aOCOJIIOTHOW BEITHMYUHE
HauOOJIBIIIEr0 3HAYCHUS: OKOIo 12 deBpans + 14,3 muH, 15 mas = 3,8 muH, 27 uronst +6,4 MuH
u 4 Hos10ps = 16,4 MuH.

C nmomompio Y. B. MO)KHO HAWTH CpEIHEE MECTHOE COTHEUHOE BPEMsI, €CJIM U3BECTHO HC-
TUHHOE COJTHEYHOE BpeMsl, OTPEICIICHHOE, HAIPUMEP, C MIOMOIIIBIO COJTHEYHBIX YaCOB; IIPH 3TOM
ucnone3yercst popmyna T, = T, + h, rme T, - cpennee conneunoe Bpems, T, - UCTHHHOE

costHeuHoe Bpems, h =Y. B.

1. 2. 4. Mecmmnoe eépemsa - cpeonee conneurnoe épems B KaXKIOM IIyHKTE 3€MIIH, 3aBH-
csllee OT 00J20mbl ATOTO MyHKTa. YeM OH BOCTOUYHEE, TeM 00JIbIlle MECTHOE BpeMst (Kaxkabie 15°

JIOJITOTHI AAOT pa3HuIy B 1*).

1. 2. 5. Iloacnoe épemsa — cpentee COMHEUHOE BPEeMsi OCHOBHOTO MEPHIHAHA TOTO Ya-
COBOTO T0sICa, HA TEPPUTOPHUU KOTOPOTO HAXOIAMUTCS TAHHBINA HACEICHHBIN MYHKT.

[To MeXTyHapOTHOMY COTJIAIIIEHHIO BCS TEPPUTOPHS MTOBEPXHOCTH 3eMITH pa3jieieHa Ha
24 4vacoBbIX Mosica. 3a HYJIEBOW MPHUHST 4acOBOM mosic HysneBoro (I'pMHBHYCKOrO) MepHIuaHa.
Yacel, MOCTABICHHBIC TI0 TOSCHOMY BPEMEHH, BO BCEX YACOBBIX IMOSICAX MOKA3BIBAIOT OHO U TO
K€ KOJIMYECTBO CEKYH/I U MHHYT, HO OTJIMYAIOTCS Ha IIeJI0€ YHUCIIO YacOB.

[TosicHoe BpeMst HEKOTOPBIX YaCOBBIX MOSICOB MMEIOT 0coOble Ha3BaHUs. Tak, epems Hy-
J1e6020 NOsica HA3bIBACTCS 3aMATHO-eBPONENCKHUM, 6pems [-20 nosica — cpeaHeeBPONeHCKNM,
2-20 nosica — BOCTOYHO-€BPOINEiCKUM.

B CHIA spemena 16, 17, 18, 19 u 20 uacoswix nosicoB Ha3bIBAIOTCSI COOTBETCTBEHHO TH-
X00KEeaHCKHM, FTOPHBIM, IEHTPAJbHBIM, BOCTOYHBIM U aTJAHTHYECKHUM.

[TosicHoe BpeMsl CTalio MPUMEHSTHCS BO MHOTHX cTpaHax ¢ 1884 roma. B Hamieit crpane
nosicHoe Bpems Ob110 BBeZieHO ¢ 1 utomst 1919 rona.

1. 2. 6. I'pasicoanckoe epemsa - [Civil time] — cpenHee conHeYHOE BpPEMSI, OTCUUTHI-
BAEMOE OT MOJIYHOUH.

1. 2. 7. /lekpemnoe épemsn - nosacnoe epems TIOC OIUH Yac. B oTnmuue ot iemmuezo
6pemeHu, TaKoe TPEBBIIICHUE IMOCTOSIHHO B TedeHue roga. Beemeno mocranosinennem CHK
CCCP ot 16 utons 1930 c nienpio 6osiee parioOHATHLHOTO UCIIOJIB30BAHUS CBETIION YaCTH CYTOK U
nepepacnpeieNeHus 3JIEKTPOIHEPTUN MEXAYy OBITOBBIM U MPOU3BOACTBEHHBIM NOTPEOJICHHEM
(ormeneno B ¢espane 1991 r.). B Poccuiickoit denepanuy BHOBL IPUHATO B OKTA0pe 1991 r.
Taxkum o0Opa3oM, nosicHoe Bpemsi B Poccun oTiIM4aeTcst OT 6cemMupnozo épemenu Ha HOMEp Ya-
COBOTO T0sica (B Yacax) TUIFOC OJIMH Yac (B JICTHUN MTEPUOJT JOTIOJHUTEIBHO €IIIe Yac).

J. B. 2-ro 4acoBOro mosica, B KOTOpOM pacnojoxeHa MockBa, Ha 3 u omepexaroliee
BCEMUPHOE BPEMsl, Ha3bIBAETCSI MOCKOBCKHM BpeMEHeM.



I1. 2. 8. Jlemnee epemsa. — B niensx s3koHOMUH U 6ojiee palliOHAIBHOTO MCIIOIb30BaAHMS
3JEKTPOIHEPTUH B TEYEHHE CYTOK B HEKOTOPBIX CTPAHAX BECHOM CTPEIIKU YacOB IEPEBOIATCS Ha
OIMH uac BIepea. Bpems, orMepseMoe TakuM 00pa3oM, Ha3bIBAeTCs JeTHHM BpemeneM. Oce-
HBIO CTPEJIKM YacoB BO3BpAILIalOTCs Ha 1 yac Hasaj.

1. 3. Bcemupnoe epema [Universal Time — UT] — mupoBoe Bpemsi, CpeiHEE COTHEY-
HOE BpeMsl HauyaJbHOro (HYJIEBOT0) MEpHAHaHa, MPOXOASIIEro Yepe3 MeCcTo, B KOTOPOM paco-
naranach ['puHBUUCKas oOcepBaropus (B JIoHm0HE). B. B. OTCUMTHIBACTCS OT MOJYHOYH W HMEET
tpu mkaiael UTO, UT1 u UT2, koTophle pa3auvaroTcs TE€M, Kakue IMPOIECCHl, BIUSAIOIIMEC HA
mKkany BeceMupHOro BpeMeHH, YUUTHIBAIOTCS:

UTO — mkana BecemupHOro BpeMeHH, ImojiydaeMasi HEIOCPEICTBEHHO M3 acCTPOHOMUYE-
ckux Habmoxenuit. UTO He yHMBEpCcalbHO, OCKOJIBKY 3aBUCHT OT TOJOXKEHHUSI 00CepBaTOPHH
Ha 3€MHOU MOBEPXHOCTH;

UT1 — mxana BecemupHOro BpeMeHH, B KOTOPOW YUTEHBI MOINPABKU, CBSI3aHHBIE C U3MeE-
HEHUSIMU JIOJITOTHI 00CepBAaTOPUIA BCIIEICTBUE ABM)KEHHUS MTOJIIOCOB;

UT2 — mkana BcemupHOTO BpeMeHH, B KOTOPOW YYTEHBI TaK)K€ CE30HHBIC BapHallU B
ckopoctu BpaieHus 3emiar. COOTBETCTBYIONINE MOMPABKH BBIUYUCIIIOTCS HA OCHOBAHUH HCCIIe-
JIOBaHWM, BBIMOJHEHHBIX B mpeabyayiue roapl. [lostomy UT2 Ha3piBalOT mpeaBapUTEIbHBIM
VI KBa3UPaBHOMEPHBIM. DTa IIKala MPeICTaBIIsIeT cOO0H Hanbosee BO3MOKHOE MPUOIIKEHIE
K PaBHOMEPHOI IIKaJie BpEMEHH, KOTOPOE MOKHO MOJIYYUTh U3 HAOIOIEHUI CYTOUHOTO JBHKE-
HUS 3BE3]1.

Bceemupnoe Bpemss UT?2 octaeTcst 10CTaTOYHO paBHOMEPHBIM HA MPOTSHKEHUH Tojia WK
HECKOJIPKUX JIET, HO Yepe3 HECKOJBKO NECSITUIICTUH paBHOMEPHOCTh €ro HapyIIaeTcs h3-3a Be-
KOBBIX U HEpEryJspHbIX U3MEHEeHUl ckopocTu BpamieHus 3emiu. [Toatomy UT2 Henpumenumo
JUTS TIOCTPOSHHSI TEOPHH JBYKEHUS TUIAHET W MX CITYTHHKOB. B ypaBHEHHMSX NBWKEHHUs HeOec-

HBIX TCJI UCIIOJIB3YCTCA HE3aBUCHUMA OT BPAILICHU A 3emnu mKana B(I)eMepI/II[HOl"O BPEMCHHA ET.

Jo 1880 r. HE B OTHOM cTpaHEe He OBLIO SITUHOTO BPEMEHH M BO BCEM MUpPE ITOJIb30BAIMCH MECTHBIM Bpe-
MeHeM. 2 aBrycta 1880 r aHTImiiCKMM TapiIaMeHTOM OBIJIO BBEACHO 00s3aTENIbHOE AJIS BCEU TEPPUTOPHH AHIIIHA
I'punBuuckoe Cpennee Bpemst (GMT), nosanee nepenMeHoBanHHOe B YHuBepcaibHoe Bpems (Universal Time —
UT). [ToTpeOHOCTD B €AMHOM BPEMEHH MOSIBUIIACH B AHIUIMH B CBSI3U C Pa3BUTUEM XKEJIE3HOAOPOKHOTO COOOIIEHHS
1 He0OXOIUMOCTBIO COTIIACOBBIBATH PAcIMCAHUE JBIDKEHHUS MOE3/10B Ha Pa3HbIX cTaHiusx. B 1883 r. 'puHBHUCcKOE
Bpems Opu10 omoOpeno CIHIA, a 1 HosOps 1884 T Ha MexayHaponHOW KOH(EPEHIIMK MO0 MEpHIUaHaM, COCTOSB-
nieticss B BamuarTone, ObUIo 0700peHO BeeMupHOE ucrnojb3oBanue GMT u mis corsiacoBanus ['pUHBHUCKOTO
Cpennero BpeMeHu ¢ MECTHBIMU BpeMeHaMU OBbLIO YCTAHOBJIEHO JIEEHHE BCETO 3e€MHOro mapa Ha 24 4acoBBIX
Mosca, B KAYKIOM U3 KOTOPBIX BpeMs OTIMYAETCS OT COCETHETo poBHO Ha 1 wac (cM. «llosacnoe epemay).

11. 4. Mescoynapoonoe amomnoe epema [Temps Atomique International] — BBenen-

Has B 1967 r B Gropo mep u BecoB (BIMP — Bureau International des Pois et Mesures) ocaoBan-

Has Ha resuesoM (Cs™®) stamone CexyHaa aTOMHOTO BpeMEHU — MHTEPBAI, B Te4eHHe KOTOPO-

ro cosepmaercs 9 192 631 770 nepexoqoB MeX1y ABYMSI CBEPXTOHKMMH YPOBHSIMHU OCHOBHOI'O
cocTosHus aTroma 1e3us-133. JlaHHoe YuCiio MepexooB B3ATO Ul MaKCUMAaJIbHOIO COOTBETCT-
BUSI aTOMHOM CEKYH/Ibl CEKYH/I€ CPETHETO COJIHEYHOTO BPEMEHHU.

ITokazanust xpaHumbix B BIMP 3TanoHHBIX aTOMHBIX 4acOB IMOCTOSTHHO CBEPSAIOTCS C TO-
Ka3aHHUSIMH OKOJIO JIByXCOT aTOMHBIX YacOB, HAXOSIIUXCS B HAIlMOHAIBHBIX J1a00paTopusx ro-
CyJapCTB Ha BCEX KOHTUHEHTaX. JTO TapaHTUPYET COXPAaHEHUE aTOMHOI'O BPEMEHU JaXK€ B CIIy-
yae KaKuX-T1u00 To0anbHBIX KaTacTpod.

I1. 5. Yuueepcanvnoe koopounuposannoe épema [UTC]* (BcemupHoe win Mu-
poBoe Bpemsi) — MeXIyHapOJHOE aTOMHOE BpeMsi, K KOTOPOMY IO Mepe HEOOXOAMMOCTH J10-
OaBisieTcs «rphiraroras cexkynaay (leap second), s Toro 4roObl ero otiauune ot [ puHBUUCKO-

14 UTC — xomnpomuccHas abbpesuarypa mexay anrnuiickum CUT (Coordinated Universel Time) u dpan-
nysckum TUC (Temps Universal Coordinaire).



ro Cpennero Bpemenu (Greenwich Mean Time — GMT) ue npessimaio 0,9 cek. Heobxonu-
MOCTb TaKOH KOPPEKTHUPOBKM MeX1yHapOJHOIO aTOMHOI'O BPEMEHU BO3HUKAET B CBS3U C TEM,
YTO COJIHEYHBIE CYTKHU ITOCTeNeHHO yanuHsaoTes u ¢ 1900 roxa yBennuunuce Ha 0,002 aromHble
CEKYH/IbI.

1I. 6. Ipemepuonoe epema [ET - Ephemeris Time]- paBHOMepHas IIKaia BPEMCHH,
COOTBETCTBYIOIIAs (yHAaMEHTAIbHBIM 3akoHaM nuHamuku WM. Herotona. Illkama O B 3amaercs
opOUTaNbHBIM JBHKEeHHEM 3eMid. OCHOBHAs €AMHULA U3MEpEHUs D. B. - TPOMMUYECKHUM roJ B
dynnamenTanpHyto 31moxy 1900, T.e. MPOMEXYTOK BPEMEHH MEXAY HOCIEI0BATEIbHBIMHI TPO-
XOXIEHUSIMH 1IeHTpa UcTUHHOro CoJHIA 4Yepe3 CPEJHIOK TOYKY BECEHHEro PaBHOAEHCTBUS B
smoxy 1900 r. Ddemepunnas cekynaa paBaa 1/31556925,9747 yactu TpONMUUYECKOTO TOAa AJIS
Ha4yaJIbHOU 3IOXH.

3. B. Kak He3aBUCHMas NepeMeHHas auddepeHnnanbHbIX YpaBHEHUIH IBWKCHHS Tell
CoJlHEe4YHOM CHUCTEMBI, PELIaeMbIX METOJIaMH HEOECHOM MEXaHUKH, CIYXXHUT apryMEHTOM I'paBH-
TAI[MOHHBIX TEOPUH JABIKEHHSI DTUX TEJ ¥ BBIYMCICHHBIX Ha X OCHOBE 3(emepual® (c ueM cBs-
3aHO M caMo0 Ha3BaHue "D. B.").

3. B. Opw10 BBeneHO B 1950 pemenuem Ilapmkckoit MeXayHapoIHOW KOH(PEPEHINH T10
byHaaMeHTalbHBIM aCTPOHOMUYECKHM MTOCTOSTHHBIM.

1. 7. Junamuueckoe spemsn [DT — Dynamical Time] — aBe mikaisl 0GHOBIEHHOTO
seMepuaHOro BpeMeHH, KoTopeiMu B 1986 1. ObuI0 3ameneHo 3¢demepuanoe Bpems ET, a
UMEHHO:

II. 7. 1. Tonouenmpuueckoe (unu 3emuoe) ounamuueckoe epems [TDT —
Terrestrial Dynamical Time], pasroe o macmra6y ET, oTHeceHHOE K LEHTPY Macc 3eMild U
CITyKalee He3aBUCUMBIM apT'yMEHTOM BHIMMBIX T€OLUEHTPHYECKUX d(PEMEPHI, B TOM YHCIIE TIPU
omnpezeneHuu 3pemMepu] UCKYCCTBEHHBIX cyTHUKOB 3emiu (MC3);

II. 7. 2. Bapuuyenmpuuecxkoe ounamuueckoe eépema [TDB — Barycentric
Dynamical Time] — quaamuueckoe Bpemsi, yuuThiBaromiee ABkeHne 1earpa macc ConHia Bo-
KpyT 1eHTpa macc Bceir ConHeuHoit cucteMsl (6aputienTpa ComHeyHoM cuctemsl). baputienTpu-
YeCcKoe JTMHAMHUYECKOe BpeMs OTHECEeHO K OapuneHTpyl® ColHeuHOH CHCTEMBI U SIBIISICTCS apry-
MEHTOM TU(PepeHIINaTbHBIX YPAaBHEHHI BCEX TPABUTAIMOHHBIX Teopuil nBmxenus ten Con-
HEYHOH cucteMbl B HEIOTOHOBOM NpUOIIMIKEHNH.

Paznuune TDB u TDT coctouT B neproanyecKrux Bapualusx Maciirada ¢ aMIiuTy 101
0,00166 c.

11. 8. Kanenoapnoe épemsa — un Hpu3nueckoro BpeMEHH, OCHOBHOU €AMHUICH H3Me-
PEHHUS KOTOPOTO SIBIISIETCS 200, TPEACTABIISIONUI c000i MHTEpBal JUIMTENBHOCTH, OIM3KHUI 110
BEJIMUYMHE K nepuoy obpamienust 3emin Bokpyr ConHua. J{pyrumMu ecTeCTBEHHBIMH €IMHULIaMU
KaJICHIApHOTO BPEMEHM SIBISIOTCA JIYHHBIN MecAy — UHTEPBA JJINTENBHOCTH, MO MPOJOIIKH-
TEIbHOCTU ONMU3KHMM K mepuony oOpamieHust JIyHsl BOKpyr 3eMiM, U CYTKH, ¢ OOjbllIed WiH
MEHBIIEH CTENEeHbI0O TOYHOCTH PAaBHBIE MEPUOAY OOpalieHus: 3eMiIM BOKpYT coOCcTBeHHOM ocu. B

15 Apemepuant (oT rpeu. ephemeris, poa. nanex ephemeridos - KHUKKA AL €KETHEBHBIX 3aMUCEH, THEB-
HUK), TaOIHIBI, COOPHUKH TaOJIHII, coeprKalire 3HAUYCHHUS TIEPEMEHHBIX aCTPOHOMIYECKUX BEJINYMH, MTPEABBIIHC-
JICHHBIE U psAAa TOCIeI0BaTEeIbHBIX MOMEHTOB BpeMeHH. Yarie ynmoTpebnsioTes 3., comepkamne KOOPANHATEH
3Be3J1, IIAHET, KOMET, HCKYCCTBEHHBIX CITyTHHKOB 3eMJIM M IPYTHX HEOECHBIX Tel, MCIIOJIb3yeMble IpHu Habmrome-
HUSAX OTHX HEOECHBIX 00BeKTOB. CrernuanbHbie D. coJepKaT TaKKe CBEISHHUS O CKOPOCTH JBIDKEHHUS HEOECHOTO
TeJa, 0 ero OJIecKe, a TaKkXkKe APYryio HHPOPMAITUIO, HEOOXOTUMYIO ISl OpTaHU3AINH HAOIIOACHUH. D. BEIYUCISIOT-
Csl HA OCHOBE MaTeMAaTHYECKUX TEOPHI ABIKCHHS HEOCSCHBIX TElL.

16 Bapuuentp (ot rped. B a p v o - barys - sokenblit + nat. centrum ot rped. kentron - octpue (LupKys),
CPEIOTOYHE) - ICHTP MacC (PU3MYCCKOT0 Tela CI0KHOM (GOPMBIL, a TaKKE NBYX MM OOJBIIETO KOJIHMYSCTBA TEIL.



OTJIMYME OT COOTBETCTBYIOIIMX ACTPOHOMHUYECKUX €IMHUL, KaJCHIAPHBIE IOJ U MECAL COHep-
JKart 1eJIble YUCia CYTOK, KaJleHAapHbIE CYTKH — LEJI0€ YUCIIO YACOB.

[TockosbKy OTMEpPSIEMBIA LEIBIMU YHUCIAMU JHEH U MECSLEB I0Ji OKA3bIBAECTCS HE pPaB-
HBIM TIepHoy ToJiHOTo ob6opoTa 3emun Bokpyr CoiHIla, TO pu (HOPMUPOBAHUH TTPAKTUUECKU
UCIIONIb3YEMBIX KalleHJaped MPUXOTUTCS JTHUO0 MUPHUTHCS C TEM, YTO HAYAJIO0 Ka)JI0ro HOBOTO
rojia CMeEIaeTcsl OTHOCUTEIBHO BPEMEH ToJa, JTUOO KOMIICHCHUPOBATh ATO CMEIICHUE TEM HWIIH
WHBIM CITIOCOOOM, HaIIpUMep, BBOJIS pa3 B YETHIPE T0/1a JOTIOJTHUTEIHHBIN JICHb.

1. 9. Ilynbcapnoe épemsa — BO3ZMOXHBIH B OyIyleM 3TajJOH TOYHOTO (HU3MIECKOTO
BPEMEHH, CBSI3aHHBIM C NEpUOAaMU OOpaleHHs] MyIbCapoB — HEOECHBIX TeJ, BPALIAIOIIUXCS C
OYeHBb OOJIBIION CKOPOCTHIO.

KangunaroM Ha poJib MyJIbCapHBIX YaCOB MOXKET SABJISATHCS OTKPBITHIN B 1982 r Muuince-
KYH/IHBIN IyJIbCap C MaccoM, IpeanoIoKUTENbHO paBHOM Macce ConHIa, U paguycom okoiio 10
KM. DTOT IIyJIbCcap BPAILIAETCs CO CKOPOCThIO 642 000pOTOB B CEKYHY.

Bricokasi cTabMIIBHOCTH BpalIeHUs IMyJbcapa CBs3aHa, BUIUMO, C TEM, 4TO Ojaromaps
0O0JIBIION KOHIIEHTPALIUK MACChl M BHICOKOW CKOPOCTH BpaIlleHUs IMylbcap He 00JagaeT crnocoo-
HOCTbIO OOMEHMBATHCS CO CPENON BEUIECTBOM M IMOJAJIEPKUBATH IIPOLECCHI MPEBpAIllCHUs] MeXa-
HUYECKOW SHEPruu B JIpyrue BUAbI dHepruu. Ilynabcap — 3To 3akphiTas KOHCEpBaTHUBHAsS JMHA-
MHUYECKasi CHCTEMa, B KOTOPOH KPUTEPUH 3aKPBHITOCTH M KOHCEPBATUBHOCTH COOJIIOAAIOTCS C BBI-
COKOM CTENEeHbI0 TOYHOCTH.

JIut.: ZKapos B.E. Chepuueckas actporomus. — M., 2002.
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