BO3MOXHAA ACUMMETPUA B PUTYPAX NMINAHET

H.A. KO3bIPEB

1. JlaHHBIE aCTPOHOMUYECKUX HAOIIOEHHUH CTaBAT B HACTOALIEE BpeMsl Mepe] Teopuei
3aJa4d, KOTOpPBIE MJIM COBCEM HE PELIAIOTCS, WJIM PEIIAIOTCS C TOMOIIBIO CIOXKHBIX THIIOTE3.
BHOBB OTKpBIBaeMBbIE SIBJIEHUS YaCTO OKA3bIBAIOTCS HEOXKHUIAHHBIMU 11 Teopur. OCHOBOM Teo-
PETUYECKUX METOJIOB MCCIICAOBAHUS SBIISIOTCS MPUHIUIBI MEXaHUKA HbIOTOHA, TOATOMY MOXK-
HO YCOMHMTBHCS B 0€3YyCIIOBHOW CIPaBEAJUBOCTU 3TUX MPUHLUIIOB, T.€. B CTPOTOCTH IpPUMEHE-
HUS MX B aCTPOHOMMYECKHX MacuTadax MpOCTpaHCTBa U BpeMeHH. [lo-BUIuMOMYy, YKIOHEHHUS
0T 3aKOHOB HpIOTOHA HACTYyNarOT 3HAYUTENIBHO paHblle, HHBIM 00pa30M U COBCEM NP JAPYIHX
00CTOSATENILCTBAX, YEM IOMPABKM TEOPUU OTHOCHTENBbHOCTH DHIITeHHA. [loaTOMYy M3MeHeHue
IPUHIUIIOB MEXAHUKH JIOJDKHO OBITh 3HAUUTENBHO Oojiee INyOOKMM M 3aKIIH0YaThCsl B U3MEHE-
HUU BCEX TpeX OCHOBHBbIX akcuoMm Herorona—Ianmunes. [l o00CHOBaHMS ATOM TOYKHU 3pEHUs
BEChbMa CYIIECTBEHHO HAaWTH IPOCTOE SIBJICHUE, PE3KUM U MPsIMbIM 00pa3oM MpOTUBOpeyallee
MexaHuke Hprorona.

Psin mpu3HAaKoOB yKasbIBaeT Ha TO, YTO MpoOiieMa BpallleHUs] HeOECHBIX Tel He UCYEpPIIbl-
BaeTCs OOBIYHBIMH 3aKOHaMU MeXaHUKH. K 4HCIy MX MOXXHO OTHECTH OTKPBITYIO B TECHBIX
JIBOMHBIX CUCTEMaX HECHHXPOHHOCTh OPOMTAJIbHOIO M OCEBOTO BPAILIEHMS 3BE3[, CYIIECTBYIO-
IIYI0 BOTPEKU MPHJIMBHOMY TpeHHIO. [lo-BHIuMOMYy, 3Be311bI MOTYT BBIpaOaThIBATh HE TOJIBKO
SHEpPrul0, HO U MOMEHT BpaiueHus. OJHaKo 4yTOOBI BpallleHHE MOIJIO IMOAIEPKHUBAThCS IPO-
[eccaMy, UIYIIMMHA BHYTPH TeNa, JOJDKHA BOZHUKHYTH HEKOTOpAsk aCHMMETPHS, 3aBUCSIIAs OT
HarpaBJIeHUs BpalleHus. BecbMa BO3MOXKHO, YTO NPH 3TOM U (purypa Bpaiaromerocs tena 0y-
JIeT aCUMMETPHYHON MO OTHOIICHUIO K SKBATOPHAIBHON IUIOCKOCTH. [lJIs MCCiie0BaHUs 3TOTO
s dexra Hanbonee GIATONMPUATHBIMU OYAYT Tesna ¢ OOJBIIMM CKaTHEM U OOJBIIOTO YrIOBOTO
nametpa, T.e. FOmutep u Catypu. Ecim y aTux Tenm Oyner oOHapyXeHa aCHMMETpHs, TO 3TO H
OyzeT UCKOMBIM SIBJIEHHEM, TPOTUBOpeUaIuM MexaHnke HproToHa.

O0603Ha4nM "epe3 P MOJISIPHOE PACCTOSHUE, T.€. YIIIOBOE PACCTOSHHE TOYKH Ha IOBEPX-
HOCTH TeJia OT MOJIOKUTEIBHOTO HallpaBleHHs OcH BpaiieHus. [lonb3ysacek npaBoii cuctemoil ko-
OpAMHAT, MBI JIOJDKHBI TIOJSIPHOE PACCTOSHUE OTCUYHTHIBATH OT CEBEPHOTO IIONIOCA IJIAHETHI.
AcuMMeTpHs Telna CKaXeTcs MOSIBIEHUEM B YPaBHEHUH SJUIMIICOUA JTOMOJHUTEIBLHOIO HeueT-
HOTO YJICHA:

r = a(l —ecos?p —ncos3p); (D

371€Ch I — paguyc-BEKTOp TOYKHM Ha MOBEPXHOCTU TeEJa, MPOBEIEHHBIM U3 TOYKU NEPECEUEHUs
OCH BpAIllEHHs] C SKBATOPUAIBHOM INIOCKOCTBIO, T.€. INIOCKOCThIO HAHOOJIBILEr0 CeUeHHs Tela, a
— paauyc SKBaTOPUAJIBLHOTO CEYEHUs], € — CXKaThe U 1 — KoddduuueHt acummerpuu. JJomyctum,
YTO TaKO€ aCUMMETPUYHOE TEJI0 HAaOJII0AAETCs B MOJIOKEHUH, KOT/la OCh BPAILLEHUS HepIeHIu-
KyJIsipHa JTydy 3peHust. O003HauMM 4yepe3 X JIMHEHHbIE PACCTOSHUS XOp/] OT OCH BpALLECHUS U Ye-
pe3 Y — paccTosiHUE CepeHbl XOP/ OT 3KBATOpa, BHIPAXKEHHBIE B JIOJIIX IKBATOPUAILHOIO pa-
nuyca. Torna u3 ypasaenus (1) cinenyer npuoamkeHHOE paBEHCTBO

y=-n(1-x?). (2)

Takum 00pa3om, IpU MOJIOKUTEILHOM 1 CEPEAMHBI XOpJ ¢ MPHUOIMKEHHUEM K LIEHTPY

JIMCKa JTOJDKHBI YXOAMTD B I0’KHOE nonymiapue. Camoe ObICTpoe N3MEHEHHE MOJI0KEHHsSI cepeiu-

HBI XOpJ OyZIeT MPOUCXOIUTh Ha Kparo Aucka. [IpakTudecku momyyaeTcsi BecbMa YAOOHBIN CIIo-

co0 M3MEpeHU aCUMMETPUH, IIPU KOTOPOM HET HYXKIBI CTPOr0 OPUEHTHUPOBATH OCh X IO KBa-

Topy MmiaHeThl. Heo0X0quMo 1B MOTYYUTh CpeIHEE U3 OTCUETOB Ha KOHLIAX XOP/l BOCTOYHOTO

Y 3aI1aJ(HOTO Kpas JAMCKA, B34Th U3 HUX CPEIHEE U CPABHUTH CO CPEIHHUM U3 OTCYETOB IOJIOXKE-
HUS KOHIIOB XOp/I B IEHTPAJIIBHOW YaCTH JMCKA.



C mocTaTo4HON TOYHOCTBIO MOXHO CUMTaTh, 4TO och FOmuTepa Bcerna nepneHanKysp-
Ha JIy4dy 3peHus. [IponsBosas n3MepeHHe JTMHEHKONW OMyOJIMKOBAHHBIX B Pa3lIMYHBIX M3IAHHAX
penpoAyKIIMKA YBEeTUYCHHBIX ¢ororpaduit FOnurepa, s moaydms1 BHEYaTICHHE, YTO HMCKOMAst
aCHMMETpHs CYLIECTBYET PEaIbHO M 4TO [OKHOE monymapue HOnurepa Gonee BBITSHYTO, YyeM
ceepnoe: 1 = +0,0030 = €2, V3mepeHHble IS KOHTPOJIA PENpoAyKIud Mapca HpuOIH3H-
TEJIBHO TOTO K€ pa3Mepa 3Toro 3¢ ¢dexra He mokazanu. [locie Takux pe3yabTaTOB yKe MMENO
CMBICJI IEPEHTH K MOJIPOOHOMY U3yYCHHUIO OPUTHHAIBHBIX CHUMKOB.

2. IIpod. B.B. lllaponoB nr06e3H0 npenocTaBuil MHe CHUMKH CaTypHa, OJYyYCHHBIC UM
7 oxTs0ps 1937t B dokyce 30-mroiimoBoro pedpakropa [lynkoBckoii obcepBaropun (depes y3-
KW kenTbiil GuibTp) U cHUMKH FOmurepa 17—-18 urons 1939 r, moiaydeHHbIe HA HOPMAJIBHOM
actporpade TamKkeHTCKOW 00CepBaTOpUM C YBEIUYHTEIHHOW cHCTeMOU B 3,2 pa3a. YHoOMsHY-
Thle cHUMKU CaTypHa MOJTy4eHbl B MOMEHT MOYTH MOJIHOTO MCYE3HOBEHHS KOJIbIla, T.€. HAaUBBI-
roJHENIIero s u3MepeHuil nonoxenus: CarypHa, Korja ocb BpalleHUs NEPIEHIUKYJIApHA Y-
yy 3peHus. Ha cHUMKax KOJbIO MOJTYYHSIOCh B BUE TOHKOW Y€pThI, KOTOpas HE MOIJIa MEIIaTh
u3MepeHusM. M3mepenne miacTHHOK OBbLIO BBITIOJHEHO HAa M3MEPHUTEIHHOM Ipudope Perconbaa
cekropa actpodororpaduu IlynkoBckoit ooceparopun. OCh X OPUEHTUPOBAJIACH MMAPAILIEIBHO
JUHUM Konbla. [lojoxeHne KOHIOB XOpA, NEPHEHAUKYIIPHBIX ATOM JIUHUU, H3MEPSIIOCh IS
TpPeX XOpJ Ha OJTHOM Kparo, TpeX XOpJA B CPeAHEH YacTH TUCKA U TPEX XOpJ Ha JAPYroM Kparo.
OpnuHoYyHasi HUTh MUKpOMETpa (PUKCHpOBaJia MOJI0KEHUE U3MEPSAEMOM XOp/bl, a HABEIEHNE Ha
Kpail B TOUKE MEpeceyeHus: JUCKa IJIaHEThl C 3TOW HHUTHIO OCYIIECTBISIOCH TBOMHOIO HUTHIO.
[Tocne sToro mmactTuHKa noBopaunBaiack Ha 180°, u u3MepeHue NOTHOCTHIO MOBTOPSIIOCH. Kak
HEKOTOPBIA ONTHUMYM JUJISl TIOJIOKEHUS CPeAHe M3 Tpex XopJ Ha Kpato Obuio B3siTo X = 0,85.
Buaumelit sxBatopuaibablii auamerp Carypaa pasasuics 20", Ha miactunkax B 060poTax MUK-
pomeTpa Penconbia 3TOT AMamMETp COCTaBIISLT MpUOIM3uTeasHo 2,8, T.e. 1,4mMM (2 06opoTa MUK-
pometpa — 1 mm). Pesynbrar usmepennit 12 nzobpaxenuit CaTypHa Ha TpeX IUIACTUHKAX B ThI-
CSUHBIX JOJISIX 000pOTa, T.€. B MOJYMHKpPOHaX, okazaics ciexyromum: y(0,85) — y(0) = +7 co
cpeaneit ommoOkoi 3. IIpousBeas ¢ nmomomibio GopMynsl (2) peayKIuo Ha MOIHbIN 3ddekT,
nonydaem 1| = +0,007, T.e. ONATH MONIOXKUTEIbHAS BETMUUHA, OIM3Kas K €2,

Cuaumku lOnmTepa okazanuch MeHee yJauHbIMU: Kpas U300paskeHUN pa3MbIThI C 001Iei
ByaJibl0 Ha IutacTuHKe. [loaToMy ObUIM M3MEpPEHBI TOJIBKO AEBATh M300pakKeHUN Ha JIBYX ILia-
ctuHkax. Kputepuem orbopa n300paxeHuil CIyKUIH KOHTPOJIbHBIE U3MEPEHUS CKATHSI TUCKA.
B ThICAYHBIX 0JIIX 000pOTa MUKpOMETpa pe3yabTar okasaics cieayronmm: y(0,85) —y(0) =
= +6 * 4. [lockonabKy SKBaTOPUATBHBIN paguyc COCTaBIsUI 2,3 000pOTa, MPOU3BOAS PEAYKIIUIO
K KpasMm, HaxonuM 1 = +0,004 — pesynbrar, OiM3KUH K TOMY, KOTOPBIM ObUI MONYy4YeH Npu
OCMOTpE pEenpOTYKIIUH.

3. O3HakoMJIeHHE C KOJUIEKLIMEH CHHMKOB [ 0CynapcTBEHHOIO acCTPOHOMMYECKOI'O HH-
ctutyta uM. [L.LK. lltepuOepra nokasasio, 4To cpeau ITUX CHUMKOB MMEIOTCS MPEBOCXOAHbBIE
¢dororpadpun IOnurepa, nomydennsie I1.K. IItepudeprom 28 anpens 1910r Ha 15-mr0fiMmoBOM
actporpade MockoBckoil obcepBaTopuu ¢ MOMOIIbIO KaMephl, yBenuuuBasiiei B 2,7 paza. Ha
3TUX CHUMKax Kpas M300pakKeHHIl O4eHb OMpeAeTeHHbl M BUJHO MHOIO JAeTanei, Aaxe TaKux
TOHKHUX, Kak obnacte KpacHoro nstHa. Kpome Toro, nuHeiiHblit MacmTad 3TUX CHUMKOB Ipe-
BBIIIIAJI MacIITad paHee W3MEPEHHBIX: HKBATOPHAIBHBIN JAUAMETP MOJIY4MIICS paBHBIM 6,5 000-
pOTOBl. beun n3mepens! 10 nydmux U300pa’keHUil Ha YeThIpeX IUIACTUHKAX, W CpPedHHM pe-
syaprar monydmwics caeayrommm: y(0,90) — y(0) = +9 + 2. Tlpu 3TOM ¢ yiaydIlIeHHeM Kaue-
cTBa M300pakeHUN H(PGEeKT yBeNUUMBAJICA, M CPEIHUNA BECOBOW pe3yiabTaT ObLI TNPUHAT
paBHbIM +12. [IpousBoas peaykiuio k kpasM, noiaydaem 1 = +0,0044, uro npakTUYECKU COB-
namaer ¢ €2 = 0,0042. JI71st mpoBepKH HAJIEKHOCTH M3MEPEHUH IIECTh JIYUIIUX CHUMKOB ObLIH
U3MEpPEHBI B MOJIOKEHHUH, oTianyatomeMcs Ha 90°. AcUMMETpHs MOJIydW1ach U B 3TOM CIlydae:
Ay = +6 + 4;n = +0,0019 (3Hak mwIrOC yKa3bIBaeT, YTO 3aMaHOE MOTyIapue 60see BhIMYyKIIO,

1 .
IIpod. M.C. 3BepeB 1100€3HO pa3penni MHE BOCTIONh30BATHCS 3TUMHA CHUMKAMH IS U3MEPEHUH.
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4eM BOCTOYHOE). AcTpoHOMUYeckuid exeroquuk 1910r gaer Ha 28 anpens y FOnuTepa ¢a3zy kak
pa3 ¢ BOCTOKa, MOJIOBMHA KOTOpo paBHa + 0,0023, 4To HAXOIUTCS B MPEKPACHOM COOTBETCTBUH
C U3MEPEHHBIM 3HAUECHHUEM.

ITpu cTONMb TOHKHMX M3MEPEHMSIX MOXKET UrpaTh pojib JMYHBIN 3 dexT. [lorTomy moss-
3YIOCh CIIy4aeM BBIPa3UTh TIyOoKyro OmaromapHocTh J[.O. MoxHady 3a BBIOJIHEHHBIE UM C
OOJIBIINM HCKYCCTBOM KOHTPOJIbHBIE M3MepeHus 12 u3oOpaxenuil FOnurepa Ha Tex e mia-
cruakax [L.K. Hlrepu6epra. Cpemnuii pesynprar [1.0. MoxHaya MOMydwICs CIEAYIOIINN:
y(0,90) — y(0) = +10 + 1.

XapakTepHO, 4TO C YBEJIMYEHHEM MaciuTaba M yIydlIeHHMEM KadecTBa H300pakeHui
ekt acummeTpun Aenaercs Oosiee 3aMeTHBIM. OINAacHbIE CUCTEMATHUYECKHUE OIMUOKU MOTYT
BO3HUKHYTh TOJIBKO IIPU CAMUX U3MEPEHUAX U3-3a JieTajel Ha MOBEpPXHOCTH IU1aHeT. 3Mepenus
XOpJ Ha KpasiX JUCKa MOT'YT UCKa3UThCS HAJIUYHUEM I10JI0C, HE CUMMETPUYHBIX 110 OTHOLIEHUIO K
skBaropy. OHaKo 3T0 cOOOpakeHUe OTMNAJAeT, TAK KaK TeMHas rnosoca Ha aucke CatypHa (TeHb
KOJIblla) HAXOAWJIaCh B CEBEPHOM IOJYLIApUH, a TEMHAs 3KBaTOopuaibHas nosioca FOnutepa Ha
cauMkax B.B. [llapoHoBa Belgesnsiaack B F0’)KHOM IOJTyLIApPUU; BMECTE C TEM aCUMMETPHSL Y 3TUX
IUTAHET IOJIyYnsIach OJHOro 3HaKka. [Ipu u3mMepeHusax Xopa cpeiHel yacTu JUCKa MOTYT BO3HUK-
HYTb CUCTEMAaTHYECKUE YKJIOHEHHUs, €CJIM TEMHbIE MOJIIPHbIE 00JIACTH IJIaHET B 00OUX MOJyIla-
pUsIX BBIpaXeHBI pa3nuyHo. OnHako u3BecTHO, uTo y KOmurepa n CarypHa Oosiee TEMHBIM SIBIISI-
€TCsl F0’KHBIN TOJIOC, @ 3TO OOCTOSATENLCTBO MOXKET TOJIBKO OCJIAa0UTh, HO HE YCHIINTh HAaWJeH-
HBINA 2P PEKT.

4. HaiineHHass acCUMMETpHsI IIJIaHET, BEPOATHO, SIBIISIETCS YHUBEPCAIbHBIM CJIEJICTBUEM
3aKOHA CJIOKEHHUS TPABUTAIMOHHOTO TIOJIS € MMOJIeM BpamieHus. Torna u'y 3eMin 10)KHOE TOITy-
mapue 0yner 6osee BHITYKIBIM (pubin3nuTesnbHo Ha 100M) U B 10)KHOM MOJTYIIAPHH YCKOPEHHE
TSDKECTH JO0JDKHO OBITh Ha AecaTku MI anm MeHble, 4eM B ceBepHoM. CpaBHEHUE TpaBUMETpHY e-
CKUX JaHHBIX OOOMX IOJIyIIApUil 3aTPyIHSACTCS MAJbIM YHCIOM I'DaBUMETPUYECKHUX ITYHKTOB B
I0)KHOM TIOJTyIIIApUH, @ TJIABHOE, MTOYTH IMOJIHBIM OTCYTCTBHEM HMX B BBICOKHX FO)KHBIX IITHPOTAX.
Opnaxo eme B 1899r. mpod. A.A. VBaHOB mbITalICS ONpPENEIUTh HIMPOTHBIA KO3()(PUIIMEHT
aCUMMETPHUU B paclipe/leIeHuH TshKEeCTH. DTo uccienoanue nosropsiock (A. beppot, C.B. To-
ponuH, W.J1. )KoHronosuy) u npuBoausio, B o0IIeM, K corllacHOMy pe3ynbTary. [lo-Buaumomy,
MOKHO TIpHHATH: Ag = gy — g5 = 25 mlan u Ag/g = (+2,5+ 1,0) - 107°. Ilentp Tsxectu
OJTHOPOJTHOTO TeJa, MOBEPXHOCTH KOTOPOTO omnpenesnsercs ypasHenueM (1), mpu 1 > 0 caBuHyT
K IOTY Ha BEeIMYUHY, paBHYI0 (3/4)an, BcnenctBue yero BosHukaer Ag/g =n. C mpyroit cro-
POHBI, MOXKHO OKHJIaTh, YTO TPUYMHA, IPUBOAMIAS K OOJIBIIEMY CXKATHUIO CEBEPHOTO IMOJyIIa-
pusi, Oynmer aeiicTBOBaTh M Ha MasTHHK. [1o3TOMy Tonbko 4acth (1/3 wmm 1/2) usmepenHoro
Ag/g nomxua O6bITh NpupaBHeHa 1. OTciofa caepyer, yron = +1- 1075,

IInanera € €2 1M
CatypH 1:9,7 10,6 -1073 +7-10734+3-1073
IOnuTep 1:154 4,2-1073 +4,4-1073+0,6-1073
3emist 1:297 1,1-107° +1-107>4+0,5-107°

JlanHble TaOIUIBI MOKA3bIBAIOT, YTO B MEPBOM MPHUOIMKEHUH (pUrypa paBHOBECHUS Bpa-
IIaroLIeics 0JTHOPOTHON TPaBUTHPYIOIIEH Macchl peacTaBiseTcs GopMyoit

r =a(l —ecos?p — &2 cos® p). (3)

B nonp3y cymiecTBoBaHUS OCOOBIX MPUYHH, MIPUBOASIINX K aCHMMETpUU QUTYp TUIaHET,
rOBOPUT HaOIIOZaeMas aCUMMETPHs B pPaclOJIOKEHUHM JeTaleld Ha IOBEPXHOCTH IUIAHET;
HalpuMep, MPEANOYTUTEIBHOE PACIIOIOKEHNE MATEPUKOB B CEBEPHOM MOJIYIIApUN 3€MIIA U UX
BBITSIHYTOCTb K IOTY.

Mgl BHieIH, YTO YCTaHOBJIEHUE acUMMeTpuu AuckoB lOmnutepa u CarypHa UMEET Iy-
00Koe MPUHIMITHAIBHOE 3HaYeHHue. Bmecte ¢ TeM 3TOT 3(h(eKT momyuniics mouTH Ha mpeaerne
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TOYHOCTH U3MepeHuil. [loaToMy coBeplieHHO He00X01MMa IPOBEPKA MOIYIEHHBIX PE3YJIbTaTOB
C MOMOUIbIO KPYITHEHIINX aCTPOHOMUYECKUX UHCTPYMEHTOB.

Hoxknanet AH CCCP, 1. 70 (Ne 3), c. 389-392
(1950).
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