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Jlopoaue /Ipysvsa!

Bamemy BHUMaHMIO B JJAaHHOM peJin3e IpeacTaB/ieHbl 10 opurnHaabHbIX 3a-
Jad JIByX ypoBHeii ciioxknocT — «HoBuaok» (yposetb A), «3HATOK» (ypOBEHb
B). 3ayaau cocraiienst B coorBercTBul ¢ Ilepewnem 6onpocos, pexomendye-
Mo Llenmparvroti npedmemmnoti memoduveckoti xomuccuet: Beepoccutickot
Oarumnuadv, WKOALBHUKOE MO GCMPOHOMUL OAA NOD20MOBKU 00Y4AI0OUULCA
10-11 waaccos k peweruto 3a0ay ee PasAudHbIE IMaAnos.

ITpu mcnosb30BaHMM MaTepuaJOB pejin3a CChLIKA Ha

JOKYMEHT obOsi3aTesbHa!

Ccvinka: «YcnoBus u pemieHusi KOHKYpPCHbIX 3amad OMOA wum. D.A.
Bpeauxmna-2024 cpeam obydarommxca 10-11  kjgaccoB. Typ Ne  1». —
https://sites.google.com /site/samrasolimp/

Cocmasumeann: — Puaunnos IOpuii Ilemposuw, HayIHBIT PYKOBOIN-
Teib mKoJIbI, MeToaucT CPIIO/, k..-M.H., 1o1eHT Kadeapbl obieit u Teo-
perudeckoit ¢pusnkn CaMapcKoro HaIlMOHAJIBHOTO UCCJIEI0BATE/IBCKOTO YHU-
BepcuTera nM. akajgemuka C.I1. Kopoesa.

Bepcmka 6 cucmeme BTEX — Oununnos FO.I1., Berozepckas JI.H.

ITamarka ygyactanka OMOA nm. @.A. Bpeauxuna-2024 I

1. Oduyuasvrulii catim Acmpourkoast:

https://sites.google.com /site/samrasolimp/

2. Oduyuaavrasn epynna 6 VK:
vk.com /bredikhinolimp

3. Cpoxu nodawu pewenuls 3adaw OMOA um. P.A. BpeduruHa-
2024 mypa Ne 1 Ha nposepkry:
115.10.2023-30.11.2023!!!]

4. aexkmpornviti sawux OMOA um. P.A. Bpeduxuna-2024:
samrasolimp@mail.ru

5. Pyxosodcmeo 3apezucmpuposarroz20 ywacmHuxa OMOA um.
@.A. Bpeduxuna-2024:

https://sites.google.com /site/samrasolimp/maindocs

nJjin
\ https://vk.com/bredikhinolimp /
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Hoporue dpy3bs!

Yposeub «HoBuvok» (ypoBenb A)

Ned.

IIpexkae yem npuUCTYIIUTh K PEIIEHUIO 33729 U 0(POPMJIEHUTO
otdyera ydyactTHuka OMOA um. ®.A. Bpeanxuna-2024,
BHUMAaTEJbHO 03HAKOMBTECHh C «PyKoBomCcTBOM

3aperucrpupoBanHoro ydactouka OMOA nm @.A.
Bpennxuna-2024»! D1eKTPOHHBIN ajJpec MOCJIeJHEr0o yKa3aH B
ITamsiTke ydacTHUKA.

«/[ocmonpumewamenvHocmu codse3dull 3emMHo20 Heboceoda »

OTBeTbTe Ha HUZKE MPEJICTABICHHBIC BOIPOCHI, BHIOPAB BEPHBIH U3 TPEICTaB-
JIEHHBIX BapUaHTOB OTBeTa. B KakoM co3Be3/ MK paciioJiaraeTcs

1. Acrepusm "Mauteiit Kosmt"? (1 6asw)

a) Manasg Memsenuna

6) Bosbrast Mensenia

B) Ledeit

r) Kaccuores

n) dpakon

e) Prich

2. OziHO U3 caMbIX OOJIBINNX paccessHHbIX cKortennit, ['nampr? (1 Gasw)

a) Tesern

0) Kur

B) Bimsnernpr

r) 3asi

1) [eus

e) Tomy6n

3. FOxmbrit mosroc sxunTuku? (1 6asw)

a) Cerka

0) Yacer

B) 3oJ10Tas peiba

r) zKusornmucert

1) CrosoBast ropa

e) XameseoH

4. OjHa U3 caMbIX IPKUX TaJaKTHK ceBepHOil mosycdepsl nebocroma, M337

(1 6asmwn)

a) Ilerac

6) Tpeyroabauk

B) AHjipomena

r) MaJibrit KoHb

1) Hepceit

e) Kur

5. Anekc Cosneunoit cucrembr? (1 6a/wr)

a) 3meenocert

0) lepkyiec

B) Bosomac

r) Jlesa

1) Cesepnast Kopona

e) 3mest

6. CesepHblii nojtroc rajaktuki Mieansiit [Tyrs? (1 Gawu)

a) 3mMeeHocer|

0) Tepkyiec

B) BoJtonac

r) [esa

1) Bosocsr Bepornkn

¢) 3mes

7. Paccegnnoe 3Be3/1HOE CKOILICHHE, ITPEICTABICHHOE

ma puc. 1.a)? (1 6asn)

a) Henbdun

0) Pak

B) Crpesa

r) Tenern

1) Kaccuorest

e) lepkyiec

Kak masbiBaeTcs camast sipkasi 3Be3/1a 9TOro cKorterusi? (2 6auia)
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Puc. 1. ®ororpadun HeKOTOPHIX 00BHEKTOB IITyOOKOI0 KOCMOCA.

8. fpkast smMmuccnoOHHAsT TYMaHHOCTD, IIpejicTaBaenHas Ha puc. 1.6)7 (1 6asw)
a) BosbImoit mec 6) Mautbrit tiec B) Opuon

r) Emunopor 1) Bosununii e) Pak

Kak HasbiBaercss paccessiHoe 3Be3JHOe CKOILIEHHE, PACIOIOKEHHOE BHYTPH

JTaHHoi TymanHocTn?! (2 6asa)

Ne2. «JIyna u ee gha3wviy
Ha puc. 2 npejcrasienbl JeBdaTh (gororpaduit JIyHbl B pazamdabix daszax,
MOJIyIEeHHBIX B CPEIHUX IIHPOTaX CEBEPHOTO reorpaduyueckoro mo/Iymapus.

1. O6pas JlyHbl ¢ KakiM HOMEpPOM cOOTBeTCTBYeT (asze HoBosyHusA! (1 Gasu)

2. Kakoit Buj mpuobperaet Jlyna (ykasaTh HOMEP COOTBETCTBYIONIEIO 00pa3a)
crycra 22.1 cyTok mociie Hadasa cuaoandeckoro mecsma? (1 6aswr)

3. B kakoit ¢aze Jlyna, kak npasuio, BujgHa mnocje 3akara CoJHIa U 10 I10-
JIyHOUH, B 3amaHoii cropone nebocsoma? (1 6asur)

4. B kaknx dazax (ykaxkunre HOMepa pUCYHKOB) JIyHY MOKHO HAOIOATH 1103~
JKe TIepBOii YeTBepTH, HO paHblie nocyaenneii dersepru? (0.5 6asia 3a Kajp)

5. Pacnosioxkure HoMepa pUCYHKOB B TIOPsiJIKE, OOPATHOM TOSIBJIEHUIO JIaHHBIX
a3 Jlyubl B Teuenne ee cunognaeckoro Mecsia. (0.5 6asia 3a IpaBIIBHYO TO-
SUIUIO B [OCJIEI0BATEIbHOCTH )

M3, « Xapaxmepucmuku HeKOMopvlr CNYmMmHUK08 »

Bamemy BHEUManuio B TabJi. 1 MpecTaBiICHbI JTaHHBIC JIJIsI MACC U PaJInyCcoB
Tpex Hebecubix Tes (3emun (1), Jlyusr (3) u lannmena (2) — ciytauka FOmurepa),
m300pazkKeHHbIX B MaciiTabe Ha puc. 3. C UCIOJIb30BAHUEM JIMIIb STUX JIAHHBIX 1
JIMHENKH, OIIpeJIe/InTe:

1. Cpegnioro mMaccoByto mioTHoCTh JIyHbr u lannmesna. (2 6a/ta 3a oHO 3HA-
JqeHIIe )

2. Yckoperne cBOOOIHOTO najieHust y moepxuocreii Jlyusr u lannmvena. (2 6ai-
JIa 32 OJTHO 3HAUEHIe)

3. IlepByto KOCMHIUYECKYIO CKOpPOCTH y moBepxHocTeil JIyabl u [anmmvena. (2
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Puc. 2. Jlyna B paznmudnbix ¢aszax.

OaJita 3a OJIHO 3HAYCHIE)
Nej. « Domoepagdusa 3ammenus»

Ha puc. 4 npeacrasiena dororpadust 3aTMeHnsd, HAOJII0IaBIIErOCSd C TepPH-
topun CeBepHOro reorpaduiecKoro MoJyiapus, ToJIydeHHas ¢ MOMOIIbIO TeJie-
cKotra ¢ (IIBTPOM, OCJIAOJISTIOIINM HUCXOJIHBI ¢BeTOBOI 1MOTOK B 100 Thicsd pas!
Onpejgenure:

1. Kakoe nebecHoe Tejio ObLIO 3aTMEBaEeMbIM, a Kakoe — 3arMmeBatonumM? OTBer
peJICTaBUTh mapoii (nndpa, Oyksa). (1 Gasmr 3a mapy)

Hebecnoe Testo

1. BarmeBaemoe Teso | 2. 3aTMeBAIOIIEe TEJIO

Hebecnoe Teso
A. Cournie | B. Semuist | C. Jlyna | D. Mapc | E. Benepa | F. FOmurep

2. Kakoit Buy 3armennst 3acdpukcnposan #a dororpadun? (1 6aw)



YcaoBusa 3agaa OMOA um. @.A. Bpeanxuaa-2024: typ Ne 1, 10-11 kJacchel

/
POCTb, KM/ C

[Lnanera/ CroyTHEK Bemsa (1) Jlyna (3) [annmen (2)
Macca, Kr 5.97 - 10% 7.35 - 10?2 1.48 -10%
Pamuyc, km ? ? ?
[LnorHOCTD, KI/M? 9500 ? ?
Yckopenne c¢B. maje- | 9.81 ? ?

Hus, m/c?

[lepBasi kocmu4. cko- | 7.91 ? ?

Tabymma 1. MaTpuiia ucxoaubix JaHubIX jyisg 3emun, JIyuasr u lannvea.

Puc. 3. Komraxx dororpadmit Semum (1), Nammmena (2) u Jlyust (3).

Puc. 4. ®ororpacdus 3armenns.
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Bu sarmenust

1. Hacrnoe | 2. ITostroe | 3. Kosbiieobpasuoe | 4. IToyTeneBoe

5. HeBo3mozkno omnpenennTsb

3. B kakoit vactu 3aTmenust (1o Bpemenn) cjeiana sra dororpadus? (1 Gasn)

Bpemennast qacTh 3aTMEHUS
1. Hauaso | 2. Cepeuna | 3. Kownerr

4. Ouenure dasy 3aTMeHHsT B MOMEHT MOJIyYeHUs jaHHoil dgororpadun. (3
baJa)

Yposeab «3HaTok» (ypoBenb B)

3adava Ne5. «Ceanc daavHeti paduocssadu u uonochepa 3emau»

B nagaste 20-x rooB mporioro crosetusd coperckuit yaenswrit [ymeiikma M. B.
obHapyzKII B noHOCchepe 3eMyH CyIIecTBOBaHUE JIBYX 00JacTell MOBBINIEHHO
KOHIIEHTPAIUHI CBOOOIHBIX 3JIEKTPOHOB (B BIJIE TOHKUX CHEePUIECKIX CJIOEB): Tep-
BbIif Ha BBIcOTe, paBHOil 100 KM, BTOpoii Ha BbicoTe — 200 KM. [lanbreiimme ncce-
JIOBaHUS 9TUX 00J1acTell TOKa3aJ/i, YTO OHU UTPAIOT POJIb «3€PKaJI» JIJIsi CPETHIX
(¢ wacroroit vy = 3-10°+3-10° I'n) u Koporkux (¢ gacroroit v; = 3-10°+107 I'n)
pPaJInOBOJIH cOOTBeTCTBeHHO. CunTas 3eMJII0 IIapoM, OIPeIe/IITE:

1. AHAINTHYIECKYTO 3aBUCUMOCTD PACCTOSHIST (OTCIUTBIBAEMOTO BJIOJIb TIOBEPX-
HOCTH 3eMJIH) MEXK/Iy Tepe/Ialolell I MPUHIMAIOIIEil HA3eMHBIMI DA THOCTAHIIN-
MW, OT BBICOTBI JIyda W3JaydaTess HaJ TOPU30HTOM, BJOJL KOTOPOT'O OTIPAaB-
JISIeTCs PAJIMONMITYJIBC CBA3U. K BBIBOIy MCKOMOI aHAJIMTHYECKON 3aBUCUMOCTH
peJICTaBbTE CXeMATUIHBIN PUCYHOK, MOSCHSAIONUI X0 Bamux paccy:kjieHnit u
JEMOHCTPUPYIOIIHI pacIpocTpanerne pajanoBo/iH. (5 6aiios)

2. MakcnmaibHO BOBMOYKHOE PACCTOsTHUE (OTCUUTHIBAEMOE BJIOJIb TIOBEPXHOCTH
3emM/Iit), Ha KOTOPOE MOXKHO TepeiaTh PaJIHONOCTAHIE MOCPEJCTBOM CPEIHUX 1
KOPOTKHX BOJIH. (3 GaJiia)

3. Joan or mioma i MoBEepXHOCTH Beeil 3eM/in, KOTOPhIE COCTAB/ISIIOT 30HbI
MOKPBITUS PAINOCUTHAJIOM CPETHUX U KOPOTKUX BOJIH JIJIS PAJUOCTAHIINN, WC-
MOJIB3YIOMIEl JIJIsT UX pacrpocTpanenns nonocdepy 3emin. (3 Hasiia)

N6, «Dopma peaveda u ee ocobenHHocmu»

Ha puc. 5 npejcrasiena dopma pesbeda (HU3MEHHOCTD) MOBEPXHOCTH HEKO-
TOpOit Kiaccuueckoit mwianersl. C MCHOIL30BAHIEM JIMIIL JAHHOTO PUCYHKA, JIH-
HEHKHU U CIIPABOYHDLIX JAHHBIX, OIIPEC/INTe:

1. B kakoM moJtymapu miaHeTbl (CeBEPHOM HJIH F0yKHOM ) PACIIOJIArAeTCs TaH-
nasg dpopma peabeda? Crepyer mojgararh, YTO CETKA ILJIAHETOINCHTPUUCCKUX KO-
OPJIMHAT OIPEJIE/ISETCsT AHAJIOTHIHO Teorpaduaeckoii. (1 6asw)

2. IToBepxHocTn KaKoil KJIaCCHIeCKOll IIaHeThl IIPUHAICKNT JanHas dpopma,
pesbecha? Cpoit oTBeT 0bOCHYiiTE CcTpOro Maremarudecku. (2 Hasa)
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Puc. 5. ®opwma peiibeda MOBEPXHOCTH KJIACCHIECKON TIJIAHETHI.

Onennre:

3. HaubGoJibIyio MpOTSyKEHHOCTh JIAHHONW HU3MEHHOCTH B HAIPABJIECHUN: &)
¢ ceBepa Ha IO 1 0) ¢ 3allajia Ha BOCTOK, €C/IH ee I'DAHWIA PACIoIaraeTcs Ha
ypose —3000 MeTpoB (CHHSIs TPaHUIA) HAJl CPETHIM YPOBHEM TOBEPXHOCTH TLIa~
HeThl. (3 basua)

4. TInoma b 0BEePXHOCTH 3TOf HU3MeHHOCTH (B KM?), IIoJ1arasl, 4To ee IPaHuIa
pacriotaraercst Ha yposHe —3000 MeTpoB (CuHSIsT TPAHWIA) HAJl CPEIHUM YPOBHEM
MOBEPXHOCTH ILIaHeTH. (3 Hasia)

5. [omo, KOTopyio cocTaBJseT IJIONA b JaHHON HIU3MEHHOCTU OT ILIOIIA/IN
IOBEPXHOCTHU Beeil mianeTsl! (3 6aswia)

N7, «Iraunmuueckas wupoma u CKAOHEHUE KAACCUYECKOT TLAAGHENDBLY
Onpeﬂeﬂm“e MaKCHUMaJIbHO LHI/IpOKI/IfI nHTEepBaJI BO3BMOZKHDBIX SHAYCHUN JIJTs

[) SKJIIIITHIECKOTT TTHPOTHI I1) cxmonenms
KJIACCHYECKOM TIJTAHETHI B MTPUO/THYKEeHUI:
1) kpyroBoii 2) SJUIHIITUIECKON OPOUTHI
A) B JaHHBIT MOMEHT B) wa 6oJsibIloM BpeMeHHOM HH-
TepBaJie.

3MeneHneM KeIiepoBbIX 3JIEMEHTOB OPOUTHI KJIACCHIECKON TMIaHeThl (KPo-
Me YTJIOBOT'O PACCTOSIHUSI MEPUTenst) Ha OOJIBIIIOM BPEMEHHOM WHTEpBAJIE IMpPe-
HeOpedb. YucieHHbIl aHAIM3 BBIIOJHUTL Ha IpUMepe 7 KJIACCHYECKUX ILIaHeT:
Mepkypuit, Benepa, Mapc, FOuurep, Carypn, Ypan, Henryn. (14 6asios)
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Puc. 6. ®azw1 Benepnr ¢ despasta o uionb 2004 rojia.

N8, «Deoarouusn obpasa Benepoiy
Ha puc. 6 npencrasien xosuiaxk ¢gororpacduii Benepbl B pazimaHbIx dazax,
IOJIyUeHHBIX ¢ deBpaJist 110 noub 2004 roga B cpelHNX ceBepHBIX muporax. ITo-
Jarast, 9To opouThl 3eMyin 1 BeHephl SBJISIIOTCS KPYTOBBIME, OIIPEIe/INTe:

1. O6pa3 Benepbl 0T Kakoro 4mcja COOTBETCTBYET KOH(MUIYypaIUu HUYKHErO
coenmnenusi? Cpoit orer nosicrute. (1 6a/wr)

2. O6pa3 Benepbl or Kakoro 4mncja ObLT HanboJiee OJM30K K KOHGUTYpaIun
HanOoJIbINel BocTOUHOI s/1onranun’? CBoit oTBeT 000CHYITE CTPOro MaTeMaTHIe-
cki. (2 6asa)

3. OTHoIIeHNEe YIJIOBBIX TUAMETPOB BUJINMOIO Jincka Benepol B Konduryparm-
SIX HUZKHErO COeJIMHEeHNsT 1 HanOOoJIbIIeil BOCTOUHOI 3JIOHT I[N, TIOCPEICTBOM aHa~
JUTHIECKUX PACIETOB 1 110 (hoTorpaduu. CpaBHUTE MOy deHHbIE 3HAUCHNS. (3 Oal-
J1a)

4. [Touemy TepMUHATOD HE MPOXOJUT Uepe3 HMEHTP BUIUMOTO JUCKA ILJIAHETH
B HaMOOJIbINENl BOCTOUHOI asioHraiun? VMeneM Kakoro y4eHoro Ha3BaH COOTBET-
cTByIonuit ontuaecknit adpdext? (2 dasa)

5. CrycTd Kakoe KOJIMYeCTBO JHEHl 1mocjie BepxXHero coejnHenns Benepbl aB-
TOp KoJLIaxka HadaJ ee ¢dpororpadupoarsh?! Hemy ObLI IIPH 9TOM PaBeH yroJi ee
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sionrarnnu? (4 dasa)

6. OreHnTe CPepHion MOBEPXHOCTHYIO SIPKOCTH (B 3B. BEJMTHHAX HA KBAJl-
PATHYIO YIVIOBYIO CEKYHJIy U KBaJPATHYIO YIJIOBYIO MUHYTY) OCBEIICHHO YacTu
BUJIMMOTO JTCKa Benepsl B HANOOJIBIIE] BOCTOTHO SJIOHTAINI, CCJIH €€ BHIMAsT
3Be3/THAS BEJIMYNHA B 9TOT MOMEHT cocTap/sAta —4.5™. (2 6asa)

Ne9. «Teaneckon um. 3. Xabbaa u nouck 8He3eEMHOU UUBUAUSAUUUY

Kak wm3BecTHO, Tejeckon M. 9. Xabbja crocobeH (pUKCUPOBATL 3BE3/IbI C
3BE3HON BeJIMINHON BILIOTH 10 +30™.

1. Yemy paBHO MaKCHMaJbLHO BO3MOXKHOE PACCTOSIHHE JI0 3BE3JIbI, MOJI00HOI
CoJTHILY, KOTOPYIO eIlle MOXKeT 00HAPYKUTh 9TOT TEJIECKOII B JIUCKe Halel [amax-
TUKW, €CJIN MEXK3BE3/IHOE TIOIJIONEHUE CBETa, PACIIPOCTPAHSIONIETOCS B €ro TeJe,
cocrapyger 0.002™ /uk? IIpu Bbranc/jieHnn paccTossHNsT HEOOXOAUMO MPEICTABUTD
BBIBOJI (DOPMYJIBI, CBSI3bIBAIOINIEH BUINMYIO U abOCOJIIOTHYIO 3BE3/HbIE BEJIMUNHDI
3BE3/IbI C PACCTOSTHUEM JIO Hee U YUUTBLIBAIONIEH MEXK3BE3/IHOE IOIJIOIICHIE CBE-
Ta. (6 6aJIoB)

2. Kakyto wactp nucka [amakTukn criocoden 0603peBaTh TeJIeCKOI B TONCKaX
3Be3/1, 110,100Hb1X CostHity? Jumamerp gaucka [asaktukn pasen 30 KIIK, a TOJIITHA
micka — 0.3 KiK. (3 6asa)

3. Kakoe KoJIm4ecTBO COJIHIIEIOM00HBIX 3Be3]I, B IIPUHIINIIE, CII0OCOOeH HabJIfo-
JIATh TEJIECKOII B JUcKe ['ajlaKTHKI, ec/Iu MoCJIe/IHIe pacipeie/ieHbl 110 HeMy paB-
HOMEpHO, a ux KourenTpaius cocrasser 0.0033 nk3? (2 6asa)

4. B kakoMm O/KaifiiieM rojy cleyeT OKHUJIATh 3eMJIsTHAM OTBETa Ha Tep-
Boe pajno mnocsianne (Cosmic Call), ormpaienHoe pasyMHON IUBUIH3AINNT B
1999.6 roy B pamkax rpoekta METT, B ipeimoioxkennn, 9To 1mocje/iHsist o0OuTaeT
B OKPECTHOCTH OJIMKAMIIeHl COTHIETO00HON MJIAHEThl U TPATUT ITPEHEOPEKITMO
MaJioe BpeMsi Ha 06pabOTKy TOCTaHus U OTIPABKY OTBeTa Ha Toil ke dactore. (3
basa)

Ne10. «Tpexu deyx 36e30»

C ucroib30BaHneM HeloABUXKHOM 3epKaIbHOM (hOoTOKAMEPHI ¢ IIIPOKOYTOJIb-
HBIM 00BEKTHBOM ObLITa BBITIOJIHEHA CheMKa 3Be3/1. [Ipu 9ToM riaBHas onTrdeckasi
0Cb 00bEKTHBA ObLT OPUEHTUPOBAHA CTPOTO Ha CEBEPHBI MOJII0C Mupa. B pe3yiib-
TaTe ObLIa ToJydeHa Qororpadus 3Be3HLIX TPeKoB. IIpn meranbHOM anam3e
dororpacdun O6bLI0 BBISIBIEHO, UTO

a) OTHOIIEHIEe CPETHNX 3HAYEHUI MOBEPXHOCTHBIX sIPKOCTEll KOJIBIEBBIX Tpe-
KOB JIBYX 3B€3/I CeBepHOil moJsycdepbl HeOOCBO/Ia, BUIMMbIE 3BE3/IHbIE BEJIMUNHDI
KOTOPBIX PABHBI COOTBETCTBEHHO My = 1™, mo = 6™, ectb o« = By /By = 5;

6) ornomienne mupnH (h) TPEeKOB Ha cHUMKe cocTasiger 3 = hy/hy = 2.0;

B) OTHOIIIEHNE TEJIECHBIX YIJIOB, COOTBETCTBYOIINX MTAPOBBIM CerMeHTaM Hebec-
HOM chephl, 3aKJII0OUEHHBIM BHYTPU CYTOUYHBIX HapaJsiiesieil 9TuX 38e3/1, COCTaB/IsSIeT
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Ornpejie/inre MUHIMATIBLHO BO3MOYKHOE CKIIOHEHNUE (Oyiy ) 3BE3/1bI, OJIMzKaliIei K
nojrocy Mmupa. PaccunTaiiTe cooTBeTCTBYIONIEE 3HAUCHIE CKIOHEHNS BTOPOIT 3BE3-
npl. IIpn KakoMm 3HaYeHUN 2z CKJIOHEHMS 3BE3JI JIOCTUTAIOT CBOUX YKCTPEMAaJIbHbBIX

suadenuii? (15 Gasios)
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Yposeub «HoBuuok» (ypoBenb A)

M1. «/locmonpumevwamenvrocmu co3dee3duti 3emHo20 Hebocsoda»

1. XopoIo m3BecTHBI acTepn3M 3eMHOro HebocBota « Mastbrit Koy pacrio-
soen B cozsesun Masast Memsemuma (a). (1 6asnn)

2. OO M3 caMbIX OOJIBINNX PACCEIHHBIX CKOIJIeHNH — ['majipl mpuHaIesKuT
cozsesuio Tenbiia (a). (1 6amwr)

3. FOKubIi 1MOTI0C SKIUITHKE [TPUHAICAKIT CO3BE3II0 30s10Tas phida (B).
(1 6asmwn)

4. OjHa U3 caMbIX SIPKUX TaJaKTHK ceBepHOil mosiycdepnl HebocBoma — M33
MpUHAJIEKUT co3Besanto Tpeyrosbauka (6). (1 6amwr)

5. Anexc CosHedHOl CHCTEMBI pacroiozker B cossesmnn lepkyreca (6). (1
baJn)

6. Cesepunrit nostioc rajgaktukn Mieansrit [1yTs HaxouTes B co3Besaun Bo-
socel Bepornnkn (). (1 6asmwn)

7. Ha puc. 1.a) mpejcraBieHo paccesiHHOe 3Be3/HOe cKotienne femm (mm
Yaeit, M44), pacronoxkennoe B co3esmin Paka (6). (1 6asr) Camoit sproit 3Be3-
JOit CKOTIenust siB/geTcd € Paka. (2 6asa)

8. Ha puc. 1.6) mpejcraBiiena sipkasi SMUCCHOHHAST TyMaHHOCTh — Po3eTka
(NGC 2237), pacmosioxkertast B co3pesun Eunnopora (r). (1 6asr) Bayrpn gan-
HOIl TyMaHHOCTH DACIOJIOKEHO paccesHHoe 3Be3jHoe ckomienne NGC 2244, (2
basia)

Ne2, «JIyna u ee gpa3vly

1. O6pas Jlyusl ¢ HOMepoM 7 coorTBeTcTBYeT (hase HOBOJTyHUs. (1 OaJwu)

2. Kak u3Bectno, cunopndecknit mecar JIynol pasen 29.5 cytok; 22.1 cyTok
coctapger 3/4 oT jgaHHOrO Mecsina. JIyHa crmycrs 3/4 JyHHOTO Mecsiia Tmocse
HOBOJIYHIST HAXOAUTCs B haze TpeTheil (mocenneit) sersepru. Jannoii dhase co-
oTBeTCTBYeT 00pa3 moj Homepom 3. (1 Haswr)

3. Ilocue 3akara CosHIla 1 70 TOJYHOUH, B 3al1a/iHOI cTopoHe HebocBoma JIyHa
BUJIHA JINIIb B [IEPBOH deTBepTH. DTOil haze orBedaer obpas 1o Homepom 4. (1
GaJn)

4. B dazax, npejcraBieHHbIX Ha Kajpax 9, 5, 2, JIyHy MoxkHo HabJI0IaTh
TT037Ke MIePBOil YeTBEpPTH, HO paHblie mnocjeaeil dersepru. (1.5 Gasa)

5. O6paTHbIil OPSIIOK MosTBICHNsT JaHHBIX (a3 JIyHbr coepyrormit (4.5 basuia):

6—-3—-2—-5—-9—-4—-1—-8—=T.

N3, « Xapaxmepucmuku HEKOMOPHLT CNYMHUKOS »

1. 3mepum ¢ HOMOIIBIO JIMHEHKNM Ha PUCYHKE BUJIMMbBIE IHAMETPbl 3eMJIM,
Jlyaer m anmmena coorBercrBenno: R = 207 MM, Ry = 55 MM, Rg = 88 MM.
[Tocko/IbKy JlaHHBIEe HeOeCHBIE Tesla M300paykKeHbl Ha PHUC. 3 B MaciiTabe, TO OTHO-
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[IeHUsT UX JUHEHHbIX JefiCTBUTE/IbHBIX PAa3MepPOB J0JIKHBI ObITh PaBHBI OTHOIIIE-
HISIM X BHJMMBIX Pa3MepOB Ha PUCYHKe (13 cooOparkeHuii mooowust). 3HaduT
Re _ Re Re _ Re
— =—=1=3.764, — = — =1y = 2.352.
R, R, Re Re
2. CorjiacHO OIpeJeIeHUI0, CPEJHET MACCOB8OU NAOMHOCTMBLIO HEOECHOTO
TeJla HA3bIBACTCSA OTHOIIEHUE MAacChl Teja K ero oobeMy. C ydeToMm TOro (akTa,
YTO BCE paccMaTpuBacMble Tejla UMEIOT Mapoobpa3Hyio (hopMy, MOYKEM 3aIucaTh
UTOTOBOE BbIparKeHue JijIst IJIOTHOCTU HebecHoro Tejia Macchl I un pajnyca fR:

m o 3 m
iT R3S AT R

p:

BalmiieM JanHoe COOTHOIIEHNE [T KazkKI0r0 HeDECHOrO TeJla 1 Pas3IenM BTOpoe
I TPEThE YPABHEHNUST Ha MepBOe, B pe3ysbrare mojydaeM (22 basa)

3 M, ; 3 M, 3 Me

270 5500 = 2T =G
Po = AT %3 KF/M » P 47—‘_%27 PG 47?'%%’

3
Pq M, Ra N, 3 3
7 _ v — = 361 .
%0 (%)(m)i Pe= p@(zm@)“; 3610 xer/u

oG Me R\ Me\ s 3
pe _ (Ma) (Re _ 1 .
o (%) (%) LT e (zm@ yo = 1770w/

3ameuanue: TToJyIeHHoe 3HaYeHne cpejiHeil MaccoBOi MJIOTHOCTH Jiist ['aHnMe-

na/JIyHbl HECKOJIBKO 3aHIKEHO /3aBBIINIEHO OTHOCUTEIHLHO COBPEMEHHBIX TOYHBIX
3HAYEHUIT ICKOMBIX BEJIMIIH, 9TO 00YCJIOBJIEHO ITOI'PEITHOCTHIO N3MEPEHNIl, a TaK-
JKe He COOJIIOJIeHeM TOYHOTO MacInTaba IpejicTaBjieHns 00pa30B HEOECHBIX Tel
[IPU COCTaBJIEHIH KOJLJIazKa ero aBTOPOM.

3. U3 mKoabHOro Kypca (hU3nNKN U3BECTHO, YTO YCKOPEHUE Y TOBEPXHOCTH I1a-
poobpazHoro Tesa Macchl 9 u pajmyca SR onpejensgercs 1Mo popmyJie:

GM
M2 -

Samuiiem JaHHoe cooTHoIIeHunue 1Jjid KazKa10ro HebecHoro reja n pas3aesimM BTOpPoOeE

g:

I TPEThE YPABHEHNUST Ha MepBOe, B pe3ysbrare mojydaeM (22 baja)

G Mg, 9 G M, GMa
=981 m/c”, g = ——, 96 = —5—,
e g

SR
Ya M, Rao M, 2 2
JC = — =1.71 )
Jdo (?Jﬁ@) (9%@) 7 Jo =9 (?Jﬁ@) ! M/C

ga Me Rae ’ M 2 2
9o _ (Me (Fa _ _ 1. .
P (im@) (%) T ge= g (zm@ y =185 m/c
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[Lnanera/ CryTHUK | Bemus (1) | Jlyna (3) | Tanmver (2) |
Macca, Kr 5.97-10% 7.35 - 10?2 1.075-10%
Pammyc, kv 6371

[LnorHocTh, Kr/m® 5500 3610 1770
VYekopenue cB. najenus, M/ c? 9.81 1.71 1.35

[lepBasi KocMu4. cKOpocTh, KM/c | 7.91 1.70 191

Tabmuma 2. Marpuiia HCXOIHBIX U Oy 9IeHHBIX JaHHBIX i 3emin, JIyaer u [aanmea.
4. U3 xkypca ¢pusukn 9-ro Kjracca n3BECTHO, UTO MepBasi KOCMIYecKas CKOPOCTh
y MOBEPXHOCTHU ITapoobpasHoro tejaa Maccol 9N u pajgmyca R onpejenseTcs 1o
dbopmye:
GIM

T

BanuiieM JJaHHOe COOTHOIIEHHE /I KayKI0ro HeOeCHOTo TeJia U pa3aeuM BTOPOoe
I TPeThe YpaBHEHHUs Ha [epBoe, B pesy/ibrare mojydaeM (242 Oasuia)

GMg / G 93? |G E)JTG

‘/1(69) = %—@ = 791 KM/C, %2

1 M\ [(Re @ _ @ [ D

i S — |, = V' =V x = 1.70 km/c.
VI@) M, R ! ! Mo, /
VI(G) _ Me\ (Re = Y@ _y©@ Ma, — 1.91 km/c
VI(EB) M) \Rg )’ ! ! M, e '

Pesynbrarhl Bcex n3MepeHnii 1 pacdeToB IpeJICTaB/IeHbl B Tabul. 2.

Neg.

1. CorytacHo yC/I0BUIO 331891, JaHHas poTorpadus MoJIydeHa ¢ IOMOIIbIO Te-

«DPomoepadpua 3ammerHus»

JIecKora, ¢ (PUILTPOM, OCIAOJIAIONINM HCXOAHBI cBeToBOil morok B 100000 pas!
OuIbTPbI TAKOTO THITA TPUMEHSIOTCS 1 Habmogenns juib CoJiHIa, B CHITY
€ro UCKIIOUUTETbHON SPKOCTH, KaK CAMOCBETAIIETOCS TeJia, 3HATUT OJIHO U3 TeJI
siistiercsd CostarieM. O4UeBHJIHO, OHO MMEET YKeJIThIH JIUCK. SHAYUT 3aTMEBaCMbIM
tejiom ObL1o CoJthile, a 3aTMeBaloNM — JIyHA, ITOCKOJIBKY JIUIIb Y MOCIeHeH Y-
JIOBBIE Pa3Mepbl COMOCTABUMBI ¢ YIJIOBbIMI pa3Mepamu CoJiHIA, YTO MBI 1 BUJIAM
Ha ¢otorpadusx. Kpome Toro, JIyHa — HecamocBeTsIeecs: TeI0, TOITOMY OHA
rMeeT depHblii BeT Ha (done sipkoro Costana. (2 basa)

2. Bui comHedHoro 3aTMeHs BCErjia Olpeie/isieTcss MaKCUMAaJILHON (ha30it 9To-
ro satMmenns. O4eBuIHO, Ha prc. 4 3amedaTricHa hasa YacTHOrO 3aTMEHUs, KOT/Ia
JIlyHa cBomM TejIoM JIUITh JacTu4dHO 3akpblia CostHile. 3HAYUT aBTOPHI (hoTOrpa-
uit Habsro A Yacmmoe coanewnoe 3ammenue. (1 H6aL)

3. ITockosibKy Ha 3eMHOM HEOOCBOJIE CAMBIM OBICTPBIM HEOECHDBIM TEJIOM (TI0 Be-
JIMIIHEe COOCTBEHHOTO JIBIZKEHN ) iBJisteTcs JIyHa U TOC/Ie/IHssT JIBUXKETCS JIAIITH B
IPsIMOM HAIpaBJIeHNN (C 3amajia Ha BOCTOK ), To nMenHo Jlyna " noronser" Cosin-
1e ¢ 3ara/fHoit cropoHbl. [TockombKy JucK JIyHBI TOKPBLT jTaKe MeHbIIIe TOJIOBIHbI
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a) MpaHuua BugUMoOro b)

AUCKa 3aTMeBatloLlero

Tena
rpaHuuya 4yactu4Ho Buammoro rpanvua BUAUMOTG

AUCKa 3aTMeBaemMoro AUCKa 3aTMeBaeMor
Tena

MpaHuua BUAMMOTG
AMCKa 3aTMeBaloLLero
Tena

Puc. 7. K onpenenennio dasnl 3aTMeHUs.

pajunyca BuguMmoro jucka CostHia, To poTorpadus cienana OInzKe K HadaIy 3a-
T™enust. (1 Gasun)

4. I3 Kypca acTpOHOMIN U3BECTHO, 9TO hasdoti sammenus (P) HasbBaeTcs
CKaJIpHast PeOMeTpUIecKasl BeJIMUNHA, OlpeIe/sieMast BhIPAXKEHNEM:

— B cjIy4da€ 9aCTHOI'O 3aTMECHNI,

Az , (1)

14 ik B cJIydae IOJTHOI'O 3aTMeHUs

371eCh d — JIJTIHA YacTU JUaMeTpa BUIUMOTO JUCKa 3aTMEBAEMOI0 Te/Ia, 3aKPBITO
3aTMEBAOINM TeJIOM (CM. puc. 7.a); 9TOT JHAMETD JOJZKEH IIPOXOIUTH depes3
IEHTP 3aTMeBaloNIero Teja; [ — quaMeTp 3aTMeBaeMoro tesa; Ax — MUHIMAJIbLHOEe
paccTosTHIE MKy KpasgMu JINCKOB 3aTMEBAIOIIEro U 3aTMEBAEMOI0 TeJI, B CIyvae
ITOJTHOTO 3aTMEHNs (CM. puc. 7.0).

C ucrob3oBanueM JIMHEHKN Ha, PUC. 4 OmpejIe/InM JUaMeTp BUIUMOTO JUCKA
Cosana (D = 122 vmm) u gymny dactu guaverpa CoJiHIa, He HOKPBITYIO JTICKOM
JLyHBI, TPOXO/IAIIEro Yepes 1eHTp aucka nocienueii (d = D —d = 83 mm). Torya
d = 39 mm. [To dopmyiie (1) BbImoJHSIS TUCTEHHBII pacyuer, B Pe3y/IbTare MoJry-
qaeMm dazy ¢ = 0.32. B kagecTBe oTBeTa NPUHUMAETCS 3HAUECHNE U3 MHTEPBAJA:

10.25, 0.39]. (3 basra)

YpoBeHb «3HATOK» (ypoBeHb B)

3adawa Ne5. «Ceanc daavreti paduoceadu u uorochepa 3emau»

1. Pacemorpum puc. 8, cOOTBETCTBYIONIHIT YCJIOBUIO 3348491, 3aMETHM, ITO OT-
paKeHne BOJIH OT MOHOC(EPHI TOIUNHAETCA 3aKOHY OTPayKeH!sl CBETOBOTO JIyda,
II09TOMY BCsl CXeMa, PaCIpOCTPpaHeH!s PaJHOCUIHAIA CUMMETPIIHA OTHOCUTE/IHHO
npsivoit OC'. (2 Gasrra)

2. Paccrosinne Merkjy MCTOYHHKOM U IPUEMHUKOM II0 IIOBEPXHOCTH 3eMJIN
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02 3eMIN O

3emiia C

Puc. 8. K onpejiesieHuio paccTogiust MexK 1y Hepeaionieil 1 IPUHIMAIONICH Ha3eMHBIMU PaJIio-
CTAHITUSMUA.

MO2KHO OIIpede/INTb KaK

L= AB = 2a%R..

g onpenenenns yriia (¢ BOCIOJIb3YEMCS T€OPEMOil CHHYCOB JIJIS TPEYTOJTbHIKA,

ANCAO:

sinf3  sin(90° + h)
Ry  Re+H '

e
R+ H

(8 = arcsin [ coS h] :

I3 Toro ke TperoysibHEKa ciepyer, 9ro (3 Gasia)

180° = (90° + h) + B4+ a, = a=90°—h—}.

L =2Rg(w/2 — h— () = 2R, (7T/2 — h — arcsin [%;Rﬁ cosh]) :

3. I3 puc. 8 oueBnano, 9TO BesmdnHa L J0CTHTAET MAKCHMATLHOTO 3HATCHIS
mput b = 0° (1 Gaswn):

Liax = 2R4 (7T/2 — arcsin [m;ﬁﬁ}) .

[Ipu H; = 100 kM umeem Lg&x = 2243 kM, a npu Hy = 200 kM nmeeMm Lg&x =

3152 km. (3 Gawta)
4. OmpejiesnM MaKCHMAJILHOE 3HAUEHHE yTyla (v, COOTBETCTBYIOIIEee 3HAUCHUIO

Lmax-

Qmax = T/2 — arcsin _Ho = arccos _Ho
max = Re + H| Re + H |

MaxkcumasibHast IJIoIIadb ITIOKPLITHUA pPadnlOBOJJIHaMM OJaHHOI'O AMalla30Ha OIIpe-
JeJideTcd KaK IIJIOmaldb IIapoBOI'O CEIMEHTa, OIINpPalomerocd Ha KOHYC C YIJIOM
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PacTBOPA 20 ax, OIPEIeIsIeMast 10 POPMYJIe:
Sy =27 9“‘%(1 — COS 20V pax ) -

Torga 1o/t OT IJIOMIAJAN TIOBEPXHOCTU BCeil 3eMJIM, KOTOPYIO COCTaBJISICT 30HA,
HOKPBITUS PAJIMOCUTHAJIOM PAJUOCTAHINN, UCIOIL3YIONeH i UX paciupocTpa-
HeHust noHocdepy 3emu, ecth (1 HGaw)

Sue. 2T RE(1 — cos2amax) 1

1= = (1 €05 2ta) = sin’ =
= cos? ( arcsin & = 1 — sin? [ arcsin &
Re + H Reo+H| /)
Re \°
1=1- (5 57) @

[Ipu H < R noc/ieiamit pesy abTrat (¢ UCnoib30BanneM (hOpMYJIbI TPUOTIZKEHHBIX
BIUUCIeHNiT [j1s1 OnHoMa HptoroHa, cM. mpusioykerne A.5) MOMKHO HPEJICTABUTH

ST U P (RPN A B
= Re) R.) R

Hckombre JO0JIN IJIgl 30H ITOKPDLITUA CPEIHUMU 1 KOPOTKUMHM BOJIHAMM COCTaBJIAIOT

B BUJIE:

COOTBETCTBEHHO (2 Oasiia):

Ro  \° Re )2
=1 (=2} =0.031, m=1— | —=— ) =0.060.
" (m@‘f‘Hl) " (9‘{@—1—[{2

N6, «DPopma peaveda u ee ocobenHHocmu»

1. ITockoyIbKY IHIMPOTa MECTOIOJIOKEHIsT HU3MEHHOCTH — OTPHUIATe/bHasl Be-
JIMIUHA, TO OUEBH/IHO, TTOCJIEHSIsI HAXOJANTCS B I0XKHOM TIOJIYIITApUH TLIaHeThI. (1
GaJn)

2. Onpege/nM ¢ TOMOIIBIO JIMHEHKN PACCTOSTHIE MEXKIY JIBYMSI COCETHIUMU T1a-
pasiiesisivn ¢ mmpotoit B —30° 1 —60° (¢ = 83 mMM), n3MepsieMoe BIIOJIb MEepH A~
Ha 1taneTsl. C ucmno/ib3oBanHueM MaciiTada poTorpadun ompeIe/inM PacCTOTHIE
MEXK/Iy JAHHBIMU TOUYKAMH I10 IIOBEPXHOCTH ILJIAHETHI:

L = py 0 = (400 knm/21.5 mm) - 83 mm = 1544 k.

Hamee coctaBum mponopruio: 360° maaHeTHOrO MepunaHa COOTBETCTBYIOT €ro
aimne 27 R, a 30° coorBercTByloT nyre L. OTKyla ciejyeT fBHOE BbIparKeHUE
JUUIsl pajinyca IIaHeThl:

360° L

Ro— 0 T 9050 k.
? 7 7300 o o




Perrennsi 3agatw OMOA um. @.A. Bpeanxuaa-2024: typ Ne 1, 10-11 kjiacchr 20

-5000 O 5000 10000 15000 20000

Puc. 9. K onpenenennio mommaiu moepxaoct Mapca, 3aHuMaeMoil DJ11a,10ii.

[Tocsie qauit pesysbrar Hanbosiee 630K 110 3HaUeHN o K pajnycy Mapca (3397 k).
SHAYUT JlaHHasd HU3MEHHOCTH — JlocTopuMedareibHoctb Mapcea. O4eBuino, 31o
YiapHast BriajuHa Diuiaja. (2 dasia)

3. C ucroyib30BaHUEM JINHEHKHU JIETKO YOSIUTHCS B TOM, UYTO HAHOOJIbIIAS TIPO-
TSIKeHHOCTH HI3MEHHOCTH C BOCTOKA Ha 3a11aJl (Orpe/ie/isst ee 110 CHHel MPAHHIIe)
coctasiister {1 = 123 Mm, a ¢ ceBepa Ha 1or — o = 93 MM (1 Gasun). C ucnosnb3o-
BaHneMm MmacinTaba dpororpadun mojaydaeM CJAeAyIONe 3HAYCHUSI, BhIPAXKeHHbIE
B KiJIoMeTpax (2 Oasia):

Ly = pety = (400 km/21.5 mm) - 123 mm = 2290 K,

Lo = py b = (400 knm/21.5 Mm) - 93 mm = 1730 k.

4. Jlyist orieHKH 1110111 moBepxHocTun Mapca, 3aHIMaeMoii HU3MEHHOCTBIO 3a-
METHM, ITO ero BuAnMas rpatunna (1o cureil suanm) 6Jin3ka o Gopme K SJUIIICY
¢ 6OJIBIIIOI OCbio 2a 1 MaJioit mosyochio 2b (cm. puc. 9). CreoBaTe/IbHO 3aHUMA-
eMyI0 DJLIaJI0M IJIONIAa/Ib TOBEPXHOCTHU ILIAHETHI MOXKHO allllPOKCHMUPOBATDL 3JI-
JITICOM, ocH KOToporo (2a = 130 mm 1 2b = 92 MM) HEOOXOIUMO OTIPE/IeJIUTh 110

puc. 9. B pesysbrare Gosibliast 1 MaJiast I0JyOCH HU3MEHHOCTH B KM COCTABJISTIOT
(2 6asra)

A= pp-a= (400 km/24 mm) - 65 Mmm = 1083 KM,
B = py - b= (400 xm/24 mm) - 46 My = 767 K.
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Bepxwuss nnanera

HwxHuas manera

Comnnrie

PI

Puc. 10. K omnpejenennio MakCuMaabHOIO 3HAYEHUsT SKIUITHUICCKON MUPOTHI KJIACCUIECKOI
mwianersl COJTHeYHOH CUCTEMBI.
CiieioBaTeIbHO NCKOMAsT TIOMIA b YIapHoil BiaauHbl Djuia/iel Oyiet (1 Gasun)

S=m-A-B=261-10° xm>.

5. oo, KOTOpyIo cocTaB/sieT ILIOMa b, 3aHIMaeMasl JaHHOH HI3MEHHOCTBIO,
OT ILJIOIIAJIN TOBEPXHOCTH BCEil TJIAHETHI MOYKHO OIPEJenTh Kak (3 Oasia)
S 1({A-B
n=—g-=m-A-B:(4mR%) = | 5| =1.80-107% num 1.80%.
Sg 4\ ‘R .
Bnech Sy = 47r9‘%, — mommaib nosepxuoctu Mapea, R, — paauyc Mapca.

N7, «Iraunmuueckas wupoma u CKAOHEHUE KAACCUYECKOT NAGHEMBLY

1. Pacemorpum gasiee cayuati nustcret naanema (em. puc. 10.a). 3uecs PP —
ILJIOCKOCTH OPOUTBI HUKHEH ILIaHeThl, BuanMast ¢ pedbpa; K E' — miockocTs opou-
Thl 3eMJIH, BUIMasg ¢ pebpa; ¢p — HaKJIOHeHHe OpOUThI HUYKHEN ILIaHeThl, Op —
MaKCHMaJIbHOE 3HAUYEHHUE €€ KJUITHIECKON IIUPOTHI;, T, 'p — FEJINOIEHTPUUIC-
CKIe PaCCTOsIHUST 3eMJIM U ILJIaHEThl COOTBETCTBEHHO. PaceMoTpuM TpeyroabHIK
ASPE u Bocmosib3yeMcst J1Jist Hero TeopeMoii curycos (2 Oasiia):

sin(m —ip — Bp)  sinfp
g N rp

rp(sinip cos Bp + sin Bp cosip) = rq sin Bp | : cos fp, =
rp sinip

, = rpsin(ip + Op) = 1g sinfp, =

(3)

OueBnIHO, UTO JIJI JAHHOI IJIaHEThl HaKJIOHEeHNnEe OpOUThI — (PUKCUPOBAHHAST Be-

rp(sinip + tgfpcosip) = rg tg Op, = tglp = .
re — T'p COSTp

quanHa. V3 dopmyiist (3) ciemyet, 9o gem 6oJIbIe reTHONEHTPUIeCKOe PacCTOsi-
HUE [IJIAHETHI 1 YeM MEHbBIIE OY/IET TeIMOICHTPUIECKOE PACCTOSTHUE JI0 3eMJIH, TeM
6oJbI1Ie Oy1eT JApo0b 1 TeM DoJIbIe OyIeT ee SKIUITHIecKas mupoTa. Omupepesnm
T'p,Te B CIydae KPYTOBBIX U SJUIHNTHYECKUX opouT (1 Oasun):

Kpyrosbie opOUTHI DA THIECKIE OPOUTEI

rp=ap, e =ag |Tp =ap(l+ep), ro =as(l—cg)

311eCh ap, ag — O0JBIINIE TOJYOCH OPONT HUKHEN IIJIAHETHI 1 3eMJIH COOTBETCTBEH-
HO; €p, Eq — UX IKCIICHTPUCUTETHI.

B urore MmakcuMasbHas SKIUNTHIECKAs! IIIPOTA B CJIydae KPYroBOi /9JITHITH-
9eCcKOii OPOUTHI U HCKOMbIE HHTEPBAJIbI TIPEJICTABIISIOTCS B Bujie (4 Oasiia):
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Kpyrosble opOUTHI 11aHeT

A) B maHHBIT MOMEHT B) Ha 60/bIIIOM BpeMEHHOM HHTEpBAJIe
(0) _ ap Sinip
BP - arctg ag—ap COSip
MakcumaJsibHO MIUPOKUIT MHTEPBAJ 3HAYCHU JII SKJIMITUYECKON MUPOTHI
(0). 5(0)
[_ﬂp 75}7 ]
MaxkcnmanbHO MUPOKUIT MHTEPBAJ 3HAYEHWH JJId CKJIOHEHU S
(0) . 3(0) (0) . 3(0)
[—(Bp" +9E); Bp + 0g] [—(Bp" +€);Bp +el
DILIANITHIECKIE OPOUTHI IIJIAHET
A) B JaHHDBIT MOMEHT B) Ha 60/bIIOM BpeMEHHOM HHTEpBAJIE
(1 ' sinip (2) ap(l4ep) sinip
5P = arctg Tl —T'p COSip BP = arctg ag(1—eg)—ap(l+ep) cosip
MakcumaJsibHO MIUPOKUIT MHTEPBAJ 3HAYCHU JIId SKJIMITUYECKON MUPOTHI
(1), 5(1) (2). 5(2)
[_ﬂP 7BP ] [_BP 7BP ]
MaxkcnmanbHO MUPOKUIT MHTEPBAJ 3HAYEHWH JI/Id CKJIOHEHU S
(1) . M) (2) . 3(2)
[—(Bp" + 9E); Bp + 0kl [—(Bp" +€);8p +¢l
[oacrernusa:

a) [Ipu onpejesenun 61(31) HCIIOJIB30BAIBI 3HAUCHHST T'p, T, (IX HEOOXOIIMO 3a-
JaTh JOTOJTHUTE/IBHO ) TeTMONEHTPUIECKIX PACCTOAHII JI0 [IJIAHET, OlIpe/Ie/IeHHbIe
B MOMEHT, KOT'JIa HIZKHS IIJIaHeTa OKa3bIBaeTCd B CaMOil BepXHell TOYKe CBOCIT Op-
OUTBI OTHOCUTE/ILHO IJIOCKOCTH OPOUTHI 3€MJIN, IIPU 3TOM IOC/IE/HSISA PACIIONIOZKE-
Ha B TIJIOCKOCTH, cojiepzKariieit CostHIe 1 IIJIAaHeTY U TePIeHINKYIAPHON TI0CKOCTH
3eMHOIl OPOUTHI.

6) Ilpu BbIYMC/IEHNN HCKOMOTO MAKCHMAJIBLHOTO 3HAYCHUS yTJla 61(32) Ha 00JIb-
IIIOM BPEMEHHOM MHTEpBaJje yITEHO, YTO OPOUTHI IJIAHET MPEIeCCUPYIOT B CBOMX
IJIOCKOCTX. B pesysbrare 9Toro 0ds3aTelbHO HACTYIIUT MOMEHT, KOT/1a HAMBbLIC-
mrasi ToYKa OPOUTHI TIAHETHI COBIAJET ¢ ee aeueM, MPU 3TOM 3eMJIs OKayKeTCsd
B CBOEM IE€PUTEJTIH.

B) Nnrepsas Bosmokubix 3uadennii (MB3) mis ckionenus 1ianeTsl B TaHHbI
MOMEHT 3aJIaH «OIEHKOH CBepXy» JIJIT MaKCUMAJbHOTO 3HAUEHNST CKJIOHEHUs (Ha
caMoM JieJie HHTepBaJI OyJIeT yKe 13-3a HEeCOBIAJIEHUsT KPYTOB IIMPOTHI U CKJIOHE-
HIit); 3/1eCh §p — CKJIOHEHHE TOYKHU SKJIUITUKN, PACIIOJIOKEHHON Ha OJTHOM KpyTe
CKJIOHEHHsI ¢ pacCMaTpUBAEMOil IIaHeTol (ero HeOOXO MO 33/IATh JIOTOTHITE Th-
HO).

r) B ciyuae onpejiesienus CKJIOHEHNUST TIAHETHI HA OOJIBIITOM BDEMEHHOM HHTED-
BaJie TaKyKe yITEHO, YTO HAMBBICIIAS TOUYKA OPOUTHI ILJIAHETHI OY/IeT PACIIOIOXKEHA
Ha/T TOYKOI JIETHETO COJTHIIECTOSHUS Ha OJIHOM KPyTre CKJIOHCHUS.

2. Pacemorpum nasiee cayuati eeprneti naanemu: (em. puc. 10.6). 3mech Bee
0003HAYEHUSI TI0 CMBIC/Iy aHAJOTUYIHBI MPEJIbLIYIIEMY caydaio. PacemoTpum Tpe-



Pernieransi 3aqagd OMOA num. @.A. Bpeauxuna-2024: typ Ne 1, 10-11 kjaccer 23

yrosbuunkn ASPK n AEPK u onpejennm u3 Hux Boicory H (2 6asia):

Ny . rp sini
H =rysinip, unaue H = (rpcosip — rg)tg fp, = tgfp = Uy (4)
Tp COSlp — Tg

13 dopmyinst (4) u puc. 10.6) ciejyer, 9To YeM MEHbIIE TeJTHONEHTPUIECKOe PAC-
CTOSTHIE TIJIAHETHI 1 4eM OO0JIbIIe OyIeT IeJIMOIEHTPIIeCKOe PACCTOSTHIE 10 3EMJIN,
TeM OoJIbIIe OYJIET JPOOB U TeM DOJIbIIe OyJIeT ee SKJIUNTHIeCKas mupoTa. B utore
mMeeM (5 Gasios):

Kpyrosbie opOUTHI TIaHET

A) B maHHBIT MOMEHT B) Ha 60/bIIIOM BpeMEHHOM HHTEpBAJIe
0) ap sinip
6P - arctg ap CoOSip—ag
MakcumaIbHO MIPOKUI MHTEPBAJ 3HATEHNN 71T SKINITHIECKO IITIPOTEI
(0). 5(0)
[=Bp s Bp’]
Maxkcuma/bHO HMIHPOKUIT MHTEPBAJI 3HATEHII JIJIsT CKJIOHEHNUST
(0) . 1(0) (0) . 1(0)
[—(Bp" + 9E); Bp + 0g] [—(Bp" +€);Bp +el
DA TUICCKIE OPOUTHI TIJIAHET
A) B JaHHDBIT MOMEHT B) Ha 60/bIIIOM BpeMEHHOM HHTEpBAJIE
1 rp sinip 2 ap(l—ep) sinip
ﬁP = arctg b cosip—rh 513 = arctg ap(l—ep) cosip—ag(l+eg)

MaxkcnmaabHO MUPOKUIT MHTEPBAJT 3HAYEHWH JIId SKJINITUIECKON MUPOTHI

(1), p(1) (2). 5(2)

[_BP 76P] [_6P 75P]

MaxcuMmaJjibHO MIUPOKKIT MHTEepBaJ 3HAYCHU JIJIs1 CKJIOHEHMSI

1 1 2 2
[~ (89 +0): 55 + 01 —(8F +2): 8 +¢]
BrITToOJIHIM YMC/ICHHBII aHAJIM3 Pe3yJIbTAaTOB /Il CEMU KJIaCCUIECKUX TIIaHeT.
[Lnanera ap,a.e. | ep ip, TPaJ ;DO), fpl), ft?) + €, }?) + €,

rpaJi rpaj rpas rpas

Mepkypunit 0.3871 0.2056 | 7.004 4.383 6.244 28.250 30.111
Benepa 0.7233 0.0068 | 3.394 8.757 9.546 32.624 33.413
Mapc 1.5237 0.0934 | 1.850 5.374 6.985 29.240 30.852
FOmurep 5.2028 0.0483 | 1.308 1.619 1.646 25.486 25.513
Carypn 9.5388 0.0560 | 2.488 2.779 2.805 26.646 26.671
Ypau 19.1914 | 0.0461 | 0.774 0.817 0.820 24.683 24.686
Hernrryn 30.0611 | 0.0097 | 1.774 1.835 1.837 25.701 25.703

Tabsuma 3. K orpeie/ieHIo UCIIO/IB3YEMbIX KEIJICPOBBIX 3JIEMEHTOB OPOUT U 3HAUEHUN NCKOMBIX
YTJIOB.
Ne§. «Deoarouus obpasa Berepwoi»
1. Benepa B HUXKHEM COEIMHEHNN 110 OTHOIIEHUIO K 3eMJIe pacIojaraercs Ha
MUHUMAJIBHOM paccTostHum (CM. puc. 11); mpu 5ToM ee yraoBoil guaMeTp JI0/IzKeH
OBITH MaKCHUMaJbHBIM. B 9TOT MOMEHT ILIaHeTa OpHEHTHpPOBaHa K 3eMjie CBoeil
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Op6ura 3emiu 3eMITst

[I OpOGwura BepxHel MIIaHETHI

Puc. 11. K onpejiesiennio oCHOBHBIX KOH(MUTYPAITUiT HUZKHIX ¥ BEPXHUX ILJIAHET ¢ TOUYKHA 3PCHUSA
3eMHOr0 HadJogaTe sd. 371ech B ciaydae HimkHel maanersl: BC — Bepxuee coequnenne, HC —
HIZKHee coeJHenue, BY — manbosbasg BOCTOUHAdA JIOHTAIUA, 39 — HauOOJIbIIAdA 3alla/IHasd
9JIOHTAIS; B cIydae Bepxueil mianersl: C — coequuenue, [1 — nporusocrosiane, BK — Bocrounas
KBajiparypa, 3K — 3amajnas kBajparypa.

HEOCBEIIEHHON CTOPOHON U MOXKET OBIThH BUJIHA ¢ 3eMJIN JIUIIhL OJiarojaps pacces-
HUIO TTPOXOJIAIIETO CBETa BEPXHUMU CJIOAME ee aTMocdepbl. Onucannomy obpasy
cooTBeTcTByeT n3obpazkerne or 8 mons 2004 roma. (1 Gaswn)

2. BpraucmM mpoMexKyTOK BpPeMeHH, MPOXOJAIINIT 0T MOMEHTa HanOOJIbIei
BOCTOYHOI 3JIOHTAINM 7O MOMEHTa HIZKHEro coeqmHeHus. [Iag sToro coryiacHo
puc. 11, onpenenum yros Ap MeX)Iy TeJHONeHTPHIeCKIMI PaIIyC-BeKTOPAMI
Benepnl 1 3emiin B JlaHHON KOH(MUTYPAITIH:

ae ae o
cosAp = —+ = Ap = arccos | — | =43.67".
Go G
CJiej1oBaTe/IbHO, NCKOMBIH ITPOMEYKYTOK BPEMEHU MOYKHO IIPEJICTABUTDH TaK
Ay A

— S0 =F _70.83 cyr ~ T1 ey,

07 3600/9,  “¢360°

31ech So = 584 cyT — cuHOMYecKuil nepuos Benepor.

T.o., KouduUryparus HanOOIBINEH BOCTOYHO 3JIOHTalNK ObLIa JIOCTUTHYTA 38
71 cyrku J0 HIKHero coenubennus, T.e. 29 maprta 2004 roga. Obpas Benepbl ot
27 mapra 2004 roga Hambosiee HIM30K K yKazaHHOH KoHbuUrypanuu. (2 Oasia)
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3. CoryiacHo omnpeje/ieHuo, Yaa080U duamemp HebecHO20 meaa — 3TO
YTOJ1, IO/ KOTOPBIM BHJIEH JUAMETP BUJIUMOTO JIMCKA MapooOpa3Horo Tejia, T.e.

2Ro
A

3aech Ro — eIl pajuyc Beneps, A — reoreHTpuUecKoe paccrosaue Bere-

D = 206265",

pbl. 3HAYUT OTHOIIEHIE YIJIOBBIX JHAMETPOB BeHepbl B KOH(MDUTYpAIINISIX HIK-
HEro COEJIMHEHNsT 1 HaMOOJIbINel BOCTOTHOMN 9I0HTAIuN ecTh (2 HaJiia)

2 2
D g —a ao +a
Re P let e,

D... ag — ag aQ — ag

[To puc. 6 ompejennm guameTpbl JuckoB Benepbl Ha m300parkeHusax oT 27
MapTa M 8 WIOHSI, BbIpaykK€HHbIE B MuLInMeTpax: dor = 30 MM, dpgs = 89 mwm.
ckomoe oTHOIIEHE BeJIMINH 110 puc. 6 npejcrasisiercs B Buje (1 Oasun):

D,. _dos

~ — = 2.097.
D, dor

U3 comocTtaBienns: OTHOIEHNN MOXKHO YTBEPK/IaTh, YTO MUCKOMbBIE OTHOIIEHU
OJIM3KY 110 3HAUEHUSIM, HO HE COBITQJIAI0OT MEXKTy COOOIL.

4. Eme B 1790 r. uzBecTHblil HabmogaTesb wianer V. [HIpérep 3amermsi, 4To
HabJII0JaeMbIil MOMeHT juxoTomun Beneps! (Korja ee asa pasua Touno 0.5, T.e.
KOTJIa TEPMUHATOD MPEJICTAB/IAeT COO0iT PSAMYIO JIMHIIO) HE COBIIAJIAET C IPEIBbI-
YUCJIEHHBIM, 3(peMepIHBIM MOMEHTOM, & OTJINYaeTCsd OT HEro Ha HECKOJIbKO CY-
ToK. Bocrounas nuxoromust (BedepHsis BUINMOCTE, Korjia (hasa Bernepsl yobiBaer)
OOBITHO HACTYIIAET Ha HECKOJIBKO JIHeH paHbllle, a 3amajHas JuXOToMust (yTpeH-
Hsisl BIJINMOCTD, Korjia (basza Benepbl HapacTaeT) — Ha HECKOJBKO JIHEH IMO37Ke.
DTO siBJIEHUE MOJIYIII0 HasBaHue apdexma [[Ipémepa, nockosbky Ipérep ObLI
epBbIM, KTO B 1793 1. mpuBjieK BHUMaHUE K 9TOMY siBjeHuio. (1 Gasun)

[Ipuunna sToro sBjiennuss HaykKe TOYHO He m3BecTHa. COTJIACHO OJHON U3 CO-
BPEMEHHBIX THIIOTE3, BO3MOYKHO, 06/IaCTh TePMUHATOPA (TPAHUIA MEXKJLy HOUBIO
1 JTHEM) TPOCTO SIBJISIETCST MEHee sIPKOif, 1eM ocTaJibHas YaCTh OCBEIEHHOTO MO~
naytmapus Benepbl n motomy BunTcs ¢ 3emsn TeMuoit. CorstacHo runorese Bpon-
mreitna B.A., adbdexr [pérepa — He 9TO MHOE, KAK CHCTEMATHIECKIE OINIHOKN
HaOJIIO/IEHNIT, CBSI3aHHBIE ¢ MICUXOMU3NOJOITIECKIMI 0COOEHHOCTAME 3peHust. (1
GaJn)

5. OnpejiesinM B KaKOil IMEHHO JIEHb COCTOSIJIOCH OJTMzKaiiliiee BepxHee Coe Il
Henne Benepwl. /Iy 9TOro m3 JaThl HUXKHETO COEJIMHEHUS HEOOXOINMO OTHSATH
IIOJIOBUHY €€ CUHOIMYECKOTO Iepuoja, T.e. 292 cyToK, B pe3yJbTare noaydaem 21
aprycra 2003 roga. Aprop Havas cheMky 27 ¢eppass 2004 roga, T.e. ciycers 190
CYTOK TIOCJIe BepXHero coeauuennst. (1 6aswr)
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st onpesiesiennsi yriia 3JI0HTaIllui BHIYUCUM yTOJI 10, Ha, KOTOPBIH OTKJIOHU-
nach Bernepa ot mpsimoit «3emiis-Comaies crycrs 190 cyTok, MUHOBaB KOHMUTY-
panuio BepxHero coejnuenusi. O4UeBUHO, €10 MOXKHO 3aIicarh B Buje (1 6asmr):

190 cyT

= 117.1°.
59

1 = 360°
CuetoBatesibho, yroui «Benepa-Costtile-3emisi» B TOT 2Ke MOMEHT paBen 180° —1).
C nCno/Ib30BaHNEM TeOPEMbl KOCHHYCOB OTIPEJIC/INM PACCTOSTHIIE MEKJTY ILIaHeTa~
MU Ha MOMEHT HaJaJia CbeMKI:

A= \/aé9 - aé — 2ag ag cos(180° — 1) = 0.930 a.c.
Vcnosb3yst TeopeMy CHHYCOB, MOXKHO $IBHO OTIPEJIEIUTH HCKOMBII yIOJI 9JI0HT Al
a na 27 despasa 2004 roma (2 6asa):

sin « Sm(180° )
CLQ A

. [ao . .
, = « = arcsin {K smw] = 43.8".

T.o., aBTOp KOJIIaXKa HAYa CHEeMKY HE3a/I0JIT0 JI0 HAMOOJIbITell BOCTOTHON 3JI0H-
rarum.
6. IloBepxnocTrnasa sgpkocTh B OCBeleHHON YacT Jucka BeHepwl ¢ yriioBbIM
JuamMerpoMm D, .. onpejiesisieTcst BhIpayKeHUEM:
Eq Eq Eo Q

1
AT = e Q= (D}, /4
9 « %(ﬂ- D333/4)’ - BQ QO Qo’ rae (7T HBs/ ) (5)

31ech EQ — OCBEINEHHOCTD, co3/aBaeMas Benepoii y moBepxHOCTH 3eMJI B BU/IU-
MOM Juarias3one; () — TeJIeCHBII yroJI, MO KOTOPBIM BHIHA HAOJIIOIATEII0 JaCTh
JIACKA, ILJIAHETHI ¢ YIJIOBBIM AuaMeTpoM D, B HanOOJIbIIeil BOCTOUHOI 9/TOHT AL,
Qo — eMHIIHBI TeJIeCHBI YOI B COOTBETCTBYIOIIEH pa3MepPHOCTH, YA0OHOM 1151
BBIYICJICHUI B TAHHDBIX YCJIOBUSIX.

C ucnosb3oBannem GopMysibl [Torcona ompeaenM 3Be31HYI0 BEININHY, COOT-
BETCTBYIOILYIO TIOBEPXHOCTHOM sipKocTH B pacemarpuBaeMoro oobekTa (1 6aswr):

PN L —met25le (2 (6)
Boy) mp = mg +2.51g o)

Yuarem Jasiee, 9To yriaoBoit puamerp Benepbl B gannoit KoHUrypamm ecThb

mo —mp = —2.51g

2R
D, — — 2 3438 — 0.40' = 24"
a2 —a}
Yucsennblit pacier mp 1o dopmysie (6), ¢ UCHONB30BAHIEM MOCJIETHETO PE3YJTh-
TaTa, gaeT 3HadeHnsd mp = —7.5" /kB. yrur. mun. wim mp = 1.39™ /kB. yri1. cex.

(1 6aswn)
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MN9. «Teaeckon um. . Xabbaa u nouck 8He3eMHOU UUBUAUIAUUU S
1. ITycte Le — cBetumocth CosTHIIA, TOTJIa MHTEHCHBHOCTD W3JTYUEHUs, CO3/1a-
BaeMmasi 3Be3/10it, 1o00H0i CoJIHILy, Ha PacCTOSHUEN T, 0e3 ydeTa IOTJIOIIEeHUs
cBeTa, OyJIeT TPeJICTaBAAThCA B Buje (1 Oasun):

L

®
I = 5 (7)

A r

MHTEeHCMBHOCTD, cO3/1aBaeMas JIaHHOI 3Be3J0i, PacIioI0XKEeHHONH Ha PaCCTOSHUN
10 mapcek ot HabJoaTes s, 63 ydera MorJIoNeHns CBeTa, MOXKeT ObITH 3aIlNCaHa,

B BUJIE:
L

Iy = m, rae ro = 10 nxk. (8)

Yuer MorJIoeHnsT CBeTa MeXK3Be3HON CpeJIoil IIPUBOINT K MOsIBJICHIIO JIOTTOJTHI-
TEJILHOTO MHOXKHUTEJIsI Y OCBEIIEHHOCTH, 00yCJIOBJIEHHOrO 3aKoHOM byrepa-J/lam-
oepra:

L
Ips=1Te " =1107"= 4—@2100-4“, rie A = 0.002"/1x.
mr

Haiigem ornomenne ocgerennocteit (1 6asn):

Laps (@)2 10-04A4r
]() r

[Ipostorapudmupyem mocaeHuil pe3yabraT 1 Boco/ib3yemcs popmyJioii [Torcona,
B pe3yJIbTaTe MOJIydaeM

IGS 2 — Ias
lg< b)=lg(%> +1g (1079447 | = m—M@:—2.5lg< b), =

]0 IO

m = Ms+5lg(r)—5+A-r. 9)

[Tocneaunii pesy/abrar onpejesseT BUANMYIO 3BE3JHYIO BEJIUUNHY 3Be3JIbl KaK
GyHKIMIO ee abCOJIIOTHO 3BE3/IHOI BEJIMUMHBI, PACCTOSHUSI, ¢ YIETOM IIOTJIOIIe-
HIST CBeTa MEXK3BE3THON cpeioif. (2 Gasiia)

2. B namem ciaygae m = +30™, M, = 4.83™. CienoBare/ibHO, HEOOXOINMO
PEIINThL TPAHCIeHIeHTHOe YpaBHEHIE BHIJIA:

B—A-r=5I1g(r), tne B=m — M +5. (10)

[Tocieinee ypaBHeHe MOYKHO PEIIUTH KaK YUCICHHBIM 00pa3oM, Tak U rpadude-
cku. PaccMoTpuM Tocsie THII MeTOoJI, pelienus Mmojpodrnee. ByaeM mojarars, 4To
y Hac ecTb JiBe (PYHKIINN, 3aBUCAIIIE OT PACCTOSHUSA T:

fi(r)=B—A-r, fo(r)="51g(r).
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Haiiziem ToUuKy mepecedennss KpUBBIX JaHHBIX GyHKiwmit (M. pue. 12). W3 rpa-
(buxka BHAHO, YTO TOUYKa IEpeceveHUs] PACIIOIOKEeHA B OKPECTHOCTH 3HAUCHUS
r1 = 5700 nk. Tounblii dncjaeHHbI pacdeT gaeT 3HadeHne ro = 5696.1 nx. (2
basia)

3. IlockoJbKy ToJIMHA raJaKTUIeCKOro JUCKa MHOIO MEHbIe IO0JIy4eHHOI'o
PaCCTOSTHUS 71, TO JAHHBII INCK MOXKHO CUNTATh TOHKUM. SHAIUT 00IaCTh, OXBa-
ThIBaeMasl TEJIECKOIIOM B HaOJIIOJICHUAX, IIpeJcTaBisgeT coboil KPyr PajiycoM 11,
neHTp Kotoporo cosnajgaer ¢ Comniem. Torjga nckomas 4acTb aucka amakTuxn
OIPEJICJIATCA BhIPasKeHIEM:

WT%

= ——— =0.144 14.4
n 7 (Da/2)? , Wan %,

3neck Dy = 30 kK — auamerp ucka lamakruku. (3 Oasiia)

4. KommmyecTBo 3Be3/], MOJ00HBIX Q30'\ :
Coimnlly, oxBaTblBaeMbIX B Hab/IoJe- o= Q
HUSIX TEJIECKOIIOM, MOYKHO OIIPEJIC/INTE é 25 N
Kak “ () >.</,

N, =n,m r% h;=1.01- 108 3Be3]1, 15 / ~
o 1IN

3meck n, = 0.0033 1k — KoHIeH- ( :
Tpalus COTHIICION00HBIX 3Be3]1, hy = 56 3 1 :6 g lb

0.3 KK — ToJIIuHa JucKa lajgakTu- I, KIIK
K. (2 6aﬂﬂa) Puc. 12. K ompezenennio 3aucumocreii fi(r),
5. C ucnonbsoBanueM 00bEMHOI ().

KOHIIEHTPAITIHI COJIHIIENIOMOOHBIX 3BE3/1, OIIEHIM CpeJIHee PACCTOAHIE MEXKIY JIBY-
Msl TaKUMU 3Be3jaMu B jucke [agaktuku. s sToro OyjaeM moJararh, 9To BCe
COJTHIIETIOTOOHBIE 3BE3JIbI PACIIOIOZKEHBI B IIEHTPaX KyOoB, 00pa3ylonmx Kyomde-
CKYIO peIIeTKy, [P 9TOM pa3Mep pedpa OJHOTO TaKOro Kyba MHOI0 MEHbIIE JIF0-
ooro pasmepa (Dy, hy) mucka Fagaktuku. O6beM 0HOTO TaKOro Kyba:

Vi = a® unaue Vj = = —,

371eChb Niot — 00IIIee KOJIMIeCTBO COJIHIIEITON00HBIX 3Be3] B ['aakTuke. HerpyHo
yOeINThCsI, ITO CpejiHee paccTosgHe A MezK 1y TaKIMHI 3Be3aMIl PABHO BeJIIMIIHE
pebpa Kyba a, T.e.

A=a=

= 6.717 nxk = 21.9 cB.1. < hy, Dy.
B/n*

CiiejoBaTesibHO, MUHUMAJIbHOE BpeMs OXKIJIaHUsl OTBETa PaBHO BPEMEHH OJIy K-
nanust curnaja or CosHIla 10 OmzKaiiiieil coHIeno00H0i 3Be3/Ibl 1 00PATHO:
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2A
Tin = — = 43.8 Jiet. (12)
c

BuaunT OJrKaimil rogx oXKuJaHus oTBeTa pasyMmHoi muBmamsanun: 1999.6 +

43.8 = 2043.4 romy. (3 Gasra)

Ne10. «Tpexu dsyx 36e30»

OueBnIHO, TIOJ] MOBEPLTHOCTMHOU, APKOCMBIO 3BE3THOIO TPEKA MOHUMACTCs
OTHOIIIEHEe CBETOBON 3HEePrun, yIaBIInil OT 3Be3/Ibl Ha JaHHBII TPEK, K BEJINYNHE
IJIOMIA/ I 9TOro Tpeka (1 Oasun):

W E : 506 : At
B=—=—+75-—7— (13)
Str SO * R * h
371ech F/ — OCBEIEHHOCT, co3/1aBacMasd 3Be3/10i Ha ITOBEPXHOCTH 00bEKTHBA POTO-
KaMepbl, Sog — IJI0Ia b paboUeil ToBepXHOCTH 00beKTuBa, At — BpeMsI BbIJICPAKKN
P ChbeMKe TPEKOB; (9 — YI0JI TIOBOPOTA 3BE3/IbI OTHOCUTEILHO T0JII0Ca MUPa 38
BpeMsi chbemkn At; R, h — pajinyc KpUBU3HBI U IIUPHHA TpeKa Ha (oTorpadun.

OueBu/iHO, apaMeTpbl ¢ 1 R MoxHO 3amucars Tak (1 6a/wr)
p=ws-At, R=puF tgp, (14)

3JI€Ch Wy — YIJIOBasi CKOPOCTH CYTOYHOIO Bpalienust 3emu, F — ¢poKkycHoe paccro-
siHIe 00BEKTHBA, P — MOJISIPHOE PACCTOSTHUE 3BE3[IbI, [, — KPATHOCTH YBETMICHUSI
IEPBIIHOTO N300paskeHst 10 pa3Mepos dpororpadui. 13 Beparkennit (13) u (14)
caeayet (2 6asa)

B Fht
Sos
C ucnosibzoBarueM dpopmysibt [Torcona moxkem 3armcars (1 6aswn)
El 0.4 _
= — = 10%40mmm) — 0.
T 5

Nuaue

Fy <B1> (tgpl) <h1> (tg51)
T=—=|—= — | =a-0 .
Es By ) \tgp2) \ 2 tg do
3/1ech yuTeHa CBsI3b MEXK/Iy MOJIAPHBIM PACCTOSHIEM U CKJIOHEHUEM 3BE3/Ibl: P =
90° — ¢. [TockobKy HAOJIOIEHUST BEAYTCs B CeBepHOil mosrycdepe HeOOCBOIA, TO

0° < 01,09 < 90°, ciaenoBaTe/IbHO, ¢ UCIOIL30BAHIEM OCHOBHOI'O TPUTOHOMETPH-
94eCKOTO TOYKJIECTBA, MOYKHO 3allCaTh MOCJIejHee ypaBHeHue B Buje (2 Gasuia):

sin? 65 1 —sin? &, z \?
(sin261> (1—sin25g) e (a-ﬁ) (16)

Kak m3BecTHO, Te/leCHDBIN yT0JI, COOTBETCTBYIONININ MTAPOBOMY CETMEHTY € yTJIOM

PacTBOPa P, MOXKHO TPEJICTABUTEL Kak (1 OaJu)

Q= 27(1 — cosb).
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B CJIyda€ CEeIrMEHTOB, OI'PaHMYCHHLIX CYTOYHBLIMU IlapaJije/JIdMN 3BE€3/, II0Jy4da-

em (1 6as)

Q1 1—cosp 1 —sindy
=== = z=—— (17)
Qs 1 —cosps 1 — sin 0
OueBnHO, 3Be3/1a «2» JIOJXKHA OBITH PACIIOJIOXKEHA BOJIU3H IIOJII0CA MUPA, & 3Be3-
na «ly Ommke K HEGECHOMY 9KBATOPY (B CUTYy OOJIBIIOrO 3HAYEHUS 7), 3HATUT
sin d9 J0JIZKeH OBITH OJIM30K K 1, a Sindp JI0J2KeH OBITH HEeOOJIBLINON BEeJIMINHOM.

CrietaeM 3aMeHy TIEPEMEHHDBIX BHJIA!
sind; = s, sindy =1—1t¢, npuuem 0 <t <1, 0<s<1.
Torna ypasuenusi (16) u (17) moxkno 3anucars Tax (1 6asw)
(1-t)321-8)=As1—-(1—-1t)),1—-s=12t, = s=1— 2z (18)
U3 ypasrenuit cucremsl (18) ciejyer ypaBHeHNe BUJIA:
(1—1)2(1—(1—2t)*) = A1l — 2t)*(1 — (1 = )%, =
t(—2A422) + 2 (A—4z+4A2—27) +12(22—2A2+227 =242 +tH (=22 + AZ%) = 0.

OueBnno, Kopenb ¢ = 0 He yJI0BJIETBOPSIET YCIOBUIO 3314, TIOCKOIbKY B YCJIO-
BIUI CKA3aHO, UTO TPEKH sIBJISTIOTCST KOJIBIEBBIMU. B uTore mosydaeM ypaBHeHue
TpeTheii crenenn (1 Gaswn):

(—2A422)+t(A—dz+4Az—22) +12(22 — 2424222 —2A2°) + 13 (—2* + A2*) = 0.

Jlist pertieHust OJIyY€HHOTO TOJMHOMHUAIBLHOTO YPABHEHUST OTHOCHTEIBHO Iepe-
MEHHOfi t 3aMETHM, 9TO MapaMeTpbl A U 2z OJMHAKOBBI MO MOPSAIKY BEIMTHHBI
(O(10%)). penonoxnM, 4To NOPsI0K MajiocTn napamerpa t ecth O(z 1), To-
rJ1a B TIOCJIeIHEM YDaBHEHIN:

1

e ciaraemoe, rporoprnonaibioe 0, mmeer mopsagox O(z),

(%)
e ciaraemoe, Iponopiuonaibhoe t, umeer nopagoxk O(z1),
()

e cjaraemoe, poropruonaibioe t2, nmeer nopsaox O(z!

)

e cilaraemoe, IporopiuonaibHoe 2, numeer nopsgok O(20).

[Ipenebperast caMbIM MAJIbIM CJIATAEMBIM B IOCJIC/IHEM YDABHEHHUN, a TaKkKe Ca-
MBIMHI MAJIBIMI CJIATAEMBIME B CKOOKAX, JIAHHOE YPaBHEHIE MOXKHO YIPOCTUTH K
Bty (1 Oasun):

(—2A +22) + t(4Az — 2%) + t*(—2A42%) = 0. (19)

Perierne JagHOrO pejiyninpoBaHHOTO ypaBHEHMUsI [IPe/ICTaBisieTcs B Buje (1 6aswr):

4A -z~ \/2(8A+2) t_4A—z+ 2(8A + 2)
B 4Az S 4Az

]
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Herpymnro yoeuThes, 910 00a KOPHS ypaBHEHIS MOHOTOHHO yOBIBAIOT ¢ POCTOM Z.
Y10o0ObI CKTOHEHHE d9 OBLIO MUHUMAJIBHBIM, HEOOXOIMMO 9TOOBI KOPEHD ¢ ObLT MaK-
CHUMAaJILHBIM. SHAUUT, CJIeyeT PaccMOTpeTh oba KopHs npu z = 51: t1 = 0.00690,
to = 0.0273. 3ameTnmMm, 9TO MOJyUYeHHBIE 3HAUEHUsI ITapaMerpa t aeificTBUTEIbHO
nMeroT nopsioK Majoctn O(z71), 3HaunT Halle npenoozKeHne OKa3aioch Bep-
HbIiM. OJIHAKO BTOPOIl KOPEHBb HE YJIOBJIETBOPSET 00JACTH JIOMYCTUMbBIX 3HATCHIUI
mtst mapamerpa §. CrieioBaTeIbHO, OKOHUATETHLHO nMeeM (2 basia):

z =51, 09 =arcsin(l —t;) = 83.3°, d; = arcsin(1l — z - t;) = 40.4°.

Tounoe pererne ypasuenns (19) mpaet s3uadenus: dy = 83.2°, §; = 40.1°.




CIIPABOYHDBIE JIAHHDBIE
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A.1. OcHoBHBIe (pu3UMUecKre 1 aCTPOHOMMIYECKINE ITOCTOSH-
HbIE

o ['pasumavuonnas nocmoannas — G = 6.674- 1071 m? xr~!. 72

o Ckopocmsv ceema 6 eaxyyme — ¢ = 2.998 - 10° m/c

o Viusepcarvras 2azosas nocmosnnas — R = 8.31 kr-m?- ¢ 2K~ monp !
o [Tocmosnmnas Cmegana-Bosvumana — o = 5.67-1078 kr-c 3K~

o [Tocmosannas Asozadpo — Ny = 6.022 - 10? momp !
e Macca npomona — m, = 1.67 - 10727 kr

o Macca snexmpona — m, = 9.11- 1073 kr

o Acmponomunecxas edunuuya — 1 a.e. = 1.496 - 101 m

o [lapcex — 1 nk = 206265 a.e. = 3.086 - 10'% m

e ITocmosnnas Xabbaa — H = 72 kv-c™ Mg~ !

A.2. Jlagabie o CoJstHIEe

e Paduyc — 6.955 - 10° xm

o Macca — 1.989 - 1030 xr

o Ceemumocms — 3.827 - 10%° Br

o Cnexmpanrvnviti xaace — G2

e Budumas 36e3dnasn sesuduna — —26.74™

o Abcomomnan boromempueckas 36e30nan sesuduna — +4.83™
e [loxazamenv uyeema (B-V)— +0.67"

o Idperxmusnan memnepamypa — H778 K

e Cpednuti 2opusonmanvhviti napassaxce — 8.794”

o Coaneunan nocmosannan (60 ecem cnexmpe)
na paccmosmuy, emau — 1361 Br/m2

o Coaneunas nocmoannas (6 sudumom ceeme)
na pacemosnuu 3emau — 600 Br/m?

A.3. /lapaBIE O 3eMJie

Ircuenmpucumem opobumv, — 0.017

Tponuveckuti 200 — 365.24219 cyr

Cpednas opoumanvras ckopocmov — 29.8 KM /¢

Iepuod epawenus — 23 daca 56 munyT 04 ceKyH/IbI

Haxnon axeamopa x sxaunmuxe wa anoxy 2000.0 — 23° 26" 21.45"
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Cpednuti no obsemy paduyc — 6371.0 kM

Cpednuti axeamopuarvrvii paduyc — 6378.14 KM

Jauna semmozo mepuduara — 20004.276 kK

Hoaaprwti paduyc — 6356.77 KM
Macca — 5.974 - 10?4 kr

Cpednsas naommnocmo — 5.52 T-cM ™~
e Obsemmuiii cocmas ammocgepo, — Ny (78%), Og (21%), Ar (~ 1%)

3

A.4. Tanubie o JIyne

o (Cpednee paccmoanue om 3emau — 384400 Km

o Munumanvroe paccmoarue om Semau — 356410 Km

o Maxcumanvroe paccmosrue om Semau — 406700 kM

o Ixcuenmpucumem opoumo, — 0.055

e Haxnon naockocmu opoumoe k sxsunmuke — 5°09’

o Cudepumneckuti (36e301witi) nepuod obpawenus — 27.321662 cy
o Cunoduveckuti nepuod obpawsenus — 29.530589 cyr

e Paduyc — 1738 km

e Macca — 7.348 - 10%? xr uin 1/81.3 maccnt 3emn

o Cpednas naommuocmo — 3.34 r-cm ™3

e Busyasvrnoe 2eomempuueckoe arvbedo — 0.12

e Budumas 36e3dnan eesununa 6 noanosyrue —12.7"

A.5. ®opmyabl TPUOJIMXKEHHOTO BBIYUCJIEHMUS

sinr =~ tgr ~ x;
sin(z £ o) & sina + x cosa;
cos(z £ o) & cosa F x sinq;

tg(r +a) mtga +

008204;
(I+2)"~=1+nuw;

3Jlech T <K 1, Bce yIJIbl BbIpayKaloTcsl B PajuaHax.
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A.6. XapaKTepucTUKN OPOUT IIJIAHET
[Inanera | Bosbinas momyock | Dkc- Hakuon x | Ilepmon Cunou-
IeH- ILJIOCKOCTH | obpariie- JeCcKuil
TPUCH- | SKJIAITHU- HUSA [IepHOJ,
Ter KU
MJIH. | a.e. rpajychbl cyT
KM
Mepkypuii| 57.9 0.3871 0.2056 | 7.004 87.97 cyr 115.9
Benepa 108.2 | 0.7233 0.0068 | 3.394 224.70 cyT | 583.9
Semurst 149.6 | 1.0000 0.0167 | 0.000 365.26 cyT | —
Mapc 227.9 | 1.5237 0.0934 | 1.850 686.98 cyt | 780.0
Omurep | 778.3 | 5.2028 0.0483 | 1.308 11.862 jer | 398.9
Carypu 1429.4 | 9.5388 0.0560 | 2.488 29.458 ner | 378.1
Ypaun 2871.0 | 19.1914 0.0461 | 0.774 84.01 yser | 369.7
Henryn 4504.3 | 30.0611 0.0097 | 1.774 164.79 ner | 367.5
A.7. ®usnueckue XapaKTeEPUCTUKN COJIH]J;& n I1JIaHeT
ILnanmera Macca Pannyc ILmor- | Ilepuos Haxon Teo- Bu.
HOCTb BpalieHud IKBaTOpa MeT- 3BE3/I-
BOKPYI OCH | K  IIJIOC- | pHd. Had
KOCTH anpbe- | BeJu-
OpOUTHI JI0 amHa*
KI MacCChI KM pajan- 1"'CM_d I'pa/1yChbl
Semin YCBI
Sem-
T
Coutarie 1.989-103%0 332946 | 695500{ 108.97 | 1.41 25.380 cyT 7.25 - —26.8™
Mepxypuit | 3.302-10%3 | 0.05271 | 2439.7| 0.3825| 5.42 58.646 cyT 0.00 0.10 —0.1
Berepa 1.869 - 10°F | 0.81476 | 6051.8 | 0.9488] 5.20 | 243.019 cyr' | 177.36 0.65 | —4.4™
Semirs 5.974 - 10%* | 1.00000 | 6378.1| 1.0000 | 5.52 23.934 gac 23.45 0.37 -
Mapc 6.419-10% | 0.10745 | 3397.2| 0.5326 | 3.93 24.623 1ac 25.19 0.15 —-2.0m
FOmurep 1.899 - 1027 | 317.94 71492 | 11.209| 1.33 9.924 vac 3.13 0.52 —2.7m
CarypH 5.685-10%6 | 95.181 60268 | 9.4494 | 0.69 10.656 uac 25.33 0.47 0.4™
Ypan 8.683-10%° | 14.535 25559 | 4.0073 | 1.32 17.24 qact 97.86 0.51 5.7
Henryn 1.024-10%° | 17.135 24746 | 3.8799| 1.64 16.11 gac 28.31 0.41 7.8™

* myist HanboutbIeit souranun Mepkypust u Berepst u cpe/inero mpoTUBOCTOSHIS BHEITHUX IIJIAHET;

t — oBpaTnoe Bpaieniue.
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A.8. XapaKTepucTuKN HEKOTOPBHIX CIIyTHUKOB IJIaHeT

Cuyrauk | Macca Paguyc | ILnor-| Pajuyc ITepuon Teo- Bu,
HOCTH | OPOUTHI obpare- | MeT- 3BE3/I-
HUA pud. Had
AJIb- BeEJIU-
0el10 gpna*
KI' KM r-cM 9| KM cyT
3emuis
Jlyna 7.348-10% | 1738 3.34 | 384400 27.32166 | 0.12 | —12.7
Mapc
Doboc 1.08-10% | ~ 10 2.0 9380 0.31910 | 0.06 | 11.3
Jeiimoc | 1.8-101 | ~ 6 1.7 23460 1.26244 | 0.07 | 124
FOnurep
o 8.94-10%% | 1815 3.55 | 421800 1.769138 | 0.61 | 5.0
Espora | 4.8-10%2 | 1569 3.01 | 671100 3.551181 | 0.64 | 5.3
Pannmvesn | 1.48-10% | 2631 1.94 | 1070400 | 7.154553 | 0.42 | 4.6
Kaumcro | 1.08 - 1023 | 2400 1.86 | 1882800 | 16.68902 | 0.20 | 5.7
CarypH
Tedust 7.55-10% [ 530 1.21 [ 294660 1.887802 [ 0.9 10.2
Juona 1.05 - 10%' | 560 1.43 | 377400 2.736915 | 0.7 10.4
Pesi 2.49 -10%' | 765 1.33 | 527040 4.517500 | 0.7 9.7
Turan 1.35-10% | 2575 1.88 | 1221850 | 15.94542 | 0.21 | 8.2
dAner 1.88-10%" | 730 1.21 | 3560800 | 79.33018 | 0.20 | ~ 11.0
Ypau
Mupanga | 6.33-109 [ 235.8 | 1.15 | 129900 1.413479 | 0.27 | 16.3
Apmwas | 1.7-10%1 | 578.9 | 1.56 | 190900 2.520379 | 0.34 | 14.2
VM6puasn| 1.27 - 1021 | 584.7 | 1.52 | 266000 4.144177 | 0.18 | 14.8
Turanna | 3.49-10%' | 788.9 | 1.70 | 436300 8.705872 | 0.27 | 13.7
OGepon | 3.03-10%' | 761.4 | 1.64 | 583500 13.46324 | 0.24 | 13.9
Henrtyn
Tpuron | 2.14-10%? | 1350 2.07 | 354800 5.87685T | 0.7 13.5

T — obparmoe Bpammenmue.

*— JLJI TIOJTHOJIYHU S NJI CPpe/THEro IIPOTUBOCTOAHNUSA BHEHIHUX IIJIAHET,
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A.9. /Imarpamma BUIMMOIro rogmdHoro aBmkKeHus CoJHIia
110 SKJIMNTUKe U IrpaduK JJjisd ypaBHeHUdA BpeMeHU

Puc. A.1. InarpamMma BUIUMOro roguaHoro jasuzkenust COJTHIA 10 SKIUITHKE.

Mecsan | SuB. |(DG:B. | Mapr | Anp. |Ma171 |I/I}OHB|H}OHB | ABr. |CeHT. | OKT. |H0$16.| Jlexk. |
Hara| 1 1631 15 2 17 1 16 1 16 31 15 30 15 30 14 29 13 28 13 28 12 27 12 27
+16 1/
+12 // 3-\‘\

A7 "1 \, 17T
+8 . N =T~ -9~ 71
/ 2/”‘\ 1~ //- \.

s +4 y | . ~ 7 N /
= // 4~ ,\/ N Vi
E“ O - \.\ // \\\ ‘\‘ /(7
:'4 \ G \\\~ \\ > ’/,//I

-8 i A\ L =

N \\ T~ /
-12 AN
-16 ~

Puc. A.2. 'paduk ypaBHenus Bpemenn: 1 — ypaBHeHNE BpeMeHH, 2 — ypaBHEHUE IEHTPa, 3 —
ypaBHEHUE OT HAKJIOHA SKJIUITUKH.
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A.10. dpkne 3Be3aLI HOYHOTO HEDOCBOIA
Tom-25 gapyaiiimx 3Be3]1 HOYHOI'0 HEODOCBOIA
Ne| Hazpanue « 0 r, m,™ | M,™ | Cu. ki [Tonymapue
CB.JL. u N° B HEM

1 | Cupnyc (o Bomn- | 06745™95 | —16°42/58"| 8.6 —1.46 | 1.4 AlVm IO2xH0€
moro [lca) (01)

2 | Kanonye (o Ku- | 06"23™57 —52°41745"| 310 —0.72 | —5.53 | A9II IOzno0e
JIs1) (02)

3 | Purui(A)/To- 14739™359 —60°50'15"] 4.3 —0.27 | 406 | G2V + | FOxnoe
mman(B) (c K1V (03)
[enraspa AB)

4 | Apxryp (o Bomo- | 14P15™409 19°10'57” | 36.7 | —0.05 | —0.3 | K1.5IIIp | Cesepmnoe
naca) (01)

5 | Bera (« JIupbr) 18736™561 38°47'017 | 25 0.03¥ | 0.6 AOVa CesepHoe

(02)

6 | Kanemna (o Bos- | 05"16™419 45°59'53" | 42.2 | 0,08 —0.5 | G6III + | Cesepnoe
HIYEro) G2III (03)

7 | Purens (3 Opmo- | 05"14™325 —08°12'06"| 870 0.12V | —7.84 | B8lae IOzxn0€
Ha) (04)

8 | Hpomuon (a Ma- | 07"39™18Y +05°13/30"] 11.4 | 0.38 2.6 F5IV-V | CeBepuoe
aoro Ilca) (04)

9 [ Axeprap (@ Dpu- | 01737743 —57°14'127| 139 | 0.46 | —1.3 | B3Vap | FOmmoc
JlaHa) (05)

10| Berempreitze (o | 05755™107 07°24'25" | 530 | 0.50¥ | —5.14 | M2Iab CesepHoe
Opmuona) (05)

11| Xamap (8 Hen- | 14703™497 —60°22/23"| 400 0.61V | —5.4 | BI1III HOxnoe
TaBpa) (06)

12| Anpranp (a0 Op- | 19750™479 08°52/06” | 16.8 | 0.77 2.3 ATVn Cesepnoe
Ja) (06)

13| Akpyke (o FOx- 12M26™369 —63°05'57" 321 0.77 —4.1 BO.5IV FOzxHOe
noro Kpecra) + Blvn | (07)

14| Anppebapan (o | 0435559 16°30'33” | 65 0.85V | —0.3 | K5III Cesepnoe
Tenbia) (07)

15| AnTapec (« 16M29™m249 —26°25'55" 610 0.96Y | —5.2 | M1.5Iab | FOxHoe
Ckoprnona) (08)

16| Crmxa (a Jeswr) | 13725™129 —11°09’417 250 | 0.98" | —3.2 | B1V IOzno0e

(09)

17| TTosnyke (B | TM45™19° | 28°01/34" | 33.7 | 1.14 0.7 KOIIIb Cesepnoe
Bimsuenos) (08)

18| ®omasbrayr (v 220 57m399 —29°37/20"] 25 1.16 2.0 A3Va FOzxHOe
1Ozkn0it Pri6br) (10)

19| Mumoza (5 FOx- 12P47m43% —59°41/19"] 353 1.25V | —4.0 BO0.5I1I FOxmo0e
Horo Kpecra) (11)
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Tor-25 stpuaiinmx 3Be3/] HOTHOrO HEOOCBOIA (ITPOIOJIKEHNE)

20| Jlene6 (o JleGe- | 20M41m269 45°16'49” | 1550 | 1.25 | —8.38 | A2la CesepHoe
ey (09)
21| Peryn (« JIbBa) 10M08™229 11°58'02” | 77 1.35 —0.5 | B7Vn CesepHoe
(10)
22| Anapa (e Boub- 06"58™389 —28°58'19”| 400 1.50 —4.8 B2I1 FOxm0e
moro [lca) (12)
23| Kacrop (o Bims- | 07"34™36% 31°53'18" | 51.5 | 1.57 | 0.5 A1V + | Cesepuoe
HEIOB) A2V (11)
24| Takpykc (v HOx- 12P31m10% —57°06"48"| 88 1.63V | —1.2 M3.5111 FOxmo0e
Horo Kpecra) (13)
25| layma (A Ckop- 17h33m379 —37°06'13"| 365 1.63V | —3.5 | B1.5IV FOzxHOe
[IMOHA) (14)

A.11. Imarpamma I'epmmmnpyHsra-Paccesia, boiomeTpuieckne

HOIIPaBKM
-10
| L Ia-0
— | 1T —1a
_../_ —_—
-5 \\ \_\\\ \:Ila)b
RN
\ i e — 11
3 N I
s 0
N RN 1\%
AV \\
+5 <
i
10 \ \\V
_l’_
N
\\
~_ |Vl \
O5 BO B5 A0 A5 FO F5 GO G5 KO K5MOMS5

Puc. A.3. Inarpamma leprimmpysra-Paccea.

CIEKTP
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Bonomerpuueckue momnpasku A M,

AM,
Cruektp | AM, Cuextp | 1. mocneno- | ['uranter | CBepXruranTbl
BaTEJILHOCTH
BO —2.70 | F5 - 0.04 - 0.08 -0.12
B5 —1.58 | F8 - 0.05 -0.17 -0.28
A0 -0.72 | GO - 0.06 -0.25 - 0.42
A5 -0.31 | G2 - 0.07 - 0.31 - 0.52
FO -0.09 | G5 - 0.10 -0.39 - 0.65
F2 -0.04 | G8 - 0.10 - 0.47 - 0.80
KO - 0.11 - 0.54 -0.93
K2 - 0.15 -0.72 -1.20
K3 - 0.31 - 0.89 - 1.35
K4 —0.55 - 1.11 - 1.56
K5 - 0.85 - 1.35 —1.86
MO - 1.43 - 1.55 - 2.2
M1 - 1.70 - 1.72 -2.6
M2 —-2.03 - 1.95 - 3.0
M3 - 2.35 —2.26 - 3.6
M4 - 2.7 - 2.72 - 3.8
Mb - 3.1 -34 - 4.0

A.12. Cratucrtuka pacrnpeaejeHnd 3Be3]l II0 3Be3IHbIM Be-

JINUMHAM
m Kom-Bo | m Kos-Bo m Kos-Bo m Kos-Bo
3Be3/ 3BE3T 3Be3, x10° 3Be3, x10°
o™ 4 5 1602 10™ 0.340 15m 36.9
1m 15 6™ 4800 11m 0.927 16™ 83.7
2m 48 7 14000 12m 2.46 17 182
3™ 171 m 42000 13m 6.29 18™ 374
4m 513 gm 121000 14™ 15.5 19™ 733

IIpumevanue: 31ech yKazaHO KOJUIECTBO 3Be3J Ha BCeM HEOOCBOJIE, NMEIOINX OJIeCK sipde yKa3aHHOM

3BE3/IHON BeJinuuHbI, coryiacHo Star Numbers, 2001.
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A.13. Tabsmna MeHgeseeBa
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Puc. A.4. Tabimna Meneseesa.



