CAMAPCKII PETMOHAJIBHBIN ITEHTP 17151 OJJAPEHHBIX JETE
CAMAPCKAS OBJIACTHAS ACTPOHOMUYECKASI ITTKOJIA

VCJIOBUS KOHKYPCHBIX 3AJIAY
OTKPBITON MEXKPETMOHAJILHON OJIUMIIUA JIbI
10 ACTPOHOMUMN um. ®.A. BPEANXUHA
CPE/IN OBYYAIOIIINXCY 7-9 KJIACCOB.
CE30H: 2023-2024, TYP Ne 2

Camapa, 2024 .



Jlopoaue /Ipy3vsa!

Bamemy BHUMaHNIO B JIaHHOM peJi3e IpejcraBieHbl 10 opurnHaIbHBIX 3a-
a4 JIBYX ypoBHeit ciiozkuocTH — « HoBI1I0K» (ypoBenb A), «3HATOK» (YpPOBEHb
B). 3aya1au cocraiienst B coorBercTBul ¢ Ilepewnem sonpocos, pexomendye-
moix Llenmpanrvrot npedmemmoti memoduueckot xomuccuet Beepoccuitickot
Orumnuadv, WKONDHUKOS MO ACTPOHOMUY OAL NOJ20MOBKU 00y 4aAOUUTCA
7-9 xaaccos K peuwseruro 3adav e PasAuMHbLET IManos.

HpI/I NCITIOJIb30BAaHUN MaTepHuaJioB peJin3a CCbLJIKa Ha

JOKYMEHT obOsi3aTesbHa!

Ceviaka: «Ycnosus KOHKYPCHBIX 3aJI1ad 3a0YHOU OJMMOuaAbl 110 acCTPOHOMUU
OMOA um. ®.A. Bpeauxuna cpeau oby4arormuxcst 7-9 kiaccoB. Cezon: 2023-2024,
Typ Ne 2». — https://sites.google.com/site/samrasolimp/omoa-tasks

ITamsarka ygyactanka OMOA um. @.A. Bpeauxunaa

1. Oduyuarvrulli catim Acmpourkoast:
https:/ /sites.google.com /site /samrasolimp/

2. Ogpuvyuaarvras epynna 6 VK:
https://vk.com /bredikhinolimp

3. Cpoxu nodavwu pabom OMOA um. P.A. Bpeduxura mypa Ne 2
HA NPoBePKY:
15.02.2024-31.03.2024!!!

4. aexmpornvili awur Oaumnuadol:
samrasolimp@mail.ru

5. Pyxosodcmeo 3apezucmpuposarrozo ywacmHuxa OMOA um.
®.A. Bpeduxruna:

https:/ /sites.google.com /site /samrasolimp /maindocs
nJjin
https://vk.com/bredikhinolimp




YCJIOBUA 3ATAY
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Hoporue dpy3bs!
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.

Yposeub «HoBuvok» (ypoBenb A)

MN1. «Hebecnvie mena u A8AEHUSY
Ha puc. 1 npencrasiienst hororpacdun HeOECHBIX TET U ACTPOHOMUYECKUX 5B~
JICHUII.

Puc. 1. Mozauka dhororpaduit HebecHbIX 00bEKTOB U SIBJICHUIA.

1. YcranoBure COOTBETCTBHE MPEJICTABICHHBIX 00pa30B ux HaspanusM. OTBeT
peJIcTaBUTh Tapoit: (mudpa — Oyksa). (0.5 6a/ia 3a Kaykyo MpaBUIbHO Ha-
3BaHHYIO T1apy)

BapuaHTbl OTBETOB:

A) Bspeis ceepxnosoii || B) Akkpenust raza na | B) SApkuit mereop I') Mosaust
YEpHYIO JBIPY
1) FOnurep E) Counne ZK) Jlyna 3) Tasmakruka AHpo-
Me/IbI

2. YeTaHOBUTE COOTBETCTBHE MIPEJCTABICHHBIX 00PA30B CJICLYIONINM KATEerOpH-
siv. (0.5 Gasima 3a KayKyto MpaBUIbHO HAZBAHHYIO Hapy)
BapuaHTbl OTBETOB:

| A) Hebecnoe reiio | B) Hebecnoe siBenne |
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3. Kakue u3 npescTaB/ieHHBIX HEOECHBIX TeJI He ABJISIOTCS CAMOCBETAMINMUCS
Tesamn B BujmmoM cBete? (0.5 Gasuia 3a Kaxk0e MpaBmIbHO HA3BAHHOE TEJIO)

4. Kakne u3 npejcrapjieHHbIX HeOECHBIX SIBJICHUIT ITOPOXKIAIOTCsI B aTMocdepe
Bemsm? (0.5 Hasita 3a KazK10€e MPABIILHO HA3BAHHOE SBJICHIE)

N2, «O 3ee3de Karnonyc»

1. Kak ussecrno, Kanonyc — onHa u3 spyailliinx 3Be3], HOYHOIO HEHOCBOJA.
C WCIOJIb30BaAHNEM JIHIIb 9KBATOPHAJBHBIX KOODIMHAT JAHHON 3BE3AbI (v, =
06724, 0, = —52°42) u kapT 3Be31HOrO HEOOCBOMA (CM. MpHIOKeHne B) ompete-
JIATE CO3Be3/ue, KOTOPOMY OHa mpuHaiexRuT. (1 6awr)

BapuaHTbl OTBETOB:
a) Kopma 6) Kommac B) Myxa

r) Teneckon 1) FOxKmbIit Kpect e) Kb

Ha wommm ojHOfl n3 3BE3HBIX KapT NPUIOKeHHd B yKaykure CTpeakoil ee
roJiozkerne cpejn 38e31. (1 6asn)

2. Kak uzBecTHO, HEOECHBII SKBATOD JICJTUT BCIO HeOecHY10 chepy Ha JIBe MOJTy-
chepsnr. [Tonyedepa, B KOTOPOit HAXOAUTCST CEBEPHBII TOTIOC MDA, HA3BIBAETCS Ce-
seprotl. Bropas nosycdepa zasbiBaetTcs 100ichot (em. puc. 2.a). Onupasichb b
Ha 9KBATOpHUaJIbHbIe KOoOpAnHaThl Kanoryca, orpejiesnTe, B Kakoit yactu nebec-
HOI cepbl pacroiaraeTcs npomucodeesdnas moyuka Kanomyca — Touka HeOOCBO-
Ja, JMaMeTpasbHO MPOTUBOIOJIOKHAS 110 TTOJIOKEHIO JanHoil 3Be3me? (1 OaJw)

BapuaHTbl 0TBEeTOB:
1. CeBepnas nosycdepa | 2. FOxnas noycdepa || 3. Hebecubrit skBaTop

Ormpejie/inre SKBATOPHAJIBHBIE KOODIMHATHI 3TOi Toukn. (2 Hasiia)
3. Kakomy cosBesauio mpunaijiekut ganaas Touaka? (1 6aw)

BapuaHTbl OTBETOB:
a) Ledeit 0) lepkyiec B) Kaccuomnes

r) Jpakon 1) Jlupa e) Jlebemp

Ha kommm ofHO#l M3 3BE3JHBIX KapT HPUJIOKEHHs B yKaxKure cTpekoii ee
noJIoyKeHne cpejn 38e3/1. (1 dasnn)
4. B kaxoe Bpems roja ycjoBust HaOJIOAECHUI TOH 3BE3/IbI ABJSIIOTCA OINTH-
MasibHbIMEI? [laiiTe pasBepHyThIil oTBeT. (3 OaJsuia)
BapuaHTbl OTBETOB:
1. Becna 2. Jleto 3. Ocenb 4. 3uma

CitejlyeT OTMETUTD, UTO YCJIOBUSI HAOJIIOICHIIT HEOECHOIO Tejla CIUTAIOTC 0N~

MUMAALHLMU, CCTN JTAHHOE TeJao Habmogaeres B moanods (mpu srom Costmie
OITyCKACTCsT MAKCHMAJIBLHO TUTyOOKO MO/ TOPU30HT, T.€. HAXOAUTCA B HUNCHET KYAb-
MUNGYUY) Ha HANOOJIBINEIT BHICOTE HAJT TOPU30HTOM (HAXOUTCS B CBOCH 6eprnet
KyAvbmunayuy). s oTBeTa Ha JTaHHBIH BOpoc BaM MokeT oKazaThes MosIe3HOi
JarpaMMa BEJIIMOTO romdroro npmkenns Costhila 1o sxmnTuke (cM. puc. A.l
PHUIOYKEHNA A).
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Cesepantii nomoc mupa B

- TPAMOE BOCKOMIEHICSE

Puc. 2. K onpejiesiennio a) ceBepHoii u 10KHOiT 1I0J1ycepbl ¥ 9KBATOPUATIBHBIX KOODJIUHAT CBe-
THJI1a; 6) BUJIMMOI'O JJUCKa ﬂyHI)I C YKa3aHHUEM HaHpaBﬂeHI/Iﬁ CTOPOH CBE€Ta JIJIA 2KUTEJIA CaMapr
(N — cesep; S — 1or; E — Bocrok; W — zanapn).
N3, «Jlyna u ee mepmuramop»
C reppuropun Camapckoii obstactu HadromaeTces JIyHa, Ipu 9ToM ee yriioBoi

nuamerp pasen 32'. OrTBerbre Ha CJIEILYIONIE BOIPOCHL.
1. B xaxoMm HaIpaBjeHUN MPENMYIIECTBEHHO TepeMeNIaeTcss TEPMUHATOP 10
mucky JIyubr (em. puc. 2.6) B Tedenne yiyHHOro mMecsma? (1 6asi)

BapuaHTbl OTBETOB:
a) N — S o) E—W B) W — FE

r)S — N n) E— S e) E— N

2. Yepes Kakoii MUHUMAJIBHBINA TTPOMEYKYTOK BPEMEHU TTOBTOPSIETCS MPOXOK-

JeHIe TepMIHATOPa Yepe3 MEeHTp BUMMoro jaucka JIyuer (Touka O)7 (2 Gasuia)

BapuaHTbI 0TBETOB:
a) 27.32 cyT 0) 29.53 cyT B) 1.035 cyT

r) 13.66 cyT ) 14.77 cyr e) 0.52 cyT

3. Yemy paBHa yryoBas MpOTIKEHHOCTH BUIUMOIT JIyTH TepMuHaTopa B dase

nepBoit gerBepTu?! (1 Gaswr)

BapuaHTbl 0TBETOB:
a) 32 6) 101 5) 32°
r) 16’ 1) 50/ e) 16°

4. Yemy paBHa yryioBast IpOTAKEHHOCTH 3aMKHYTOI YT TeEPMUHATOPA B (a~

3e, IpeJIcTaB/IeHHof Ha puc. 2.6)7 (2 6aJun)

BapuaHTbl 0TBEeTOB:
a) 32/ 6) 101’ B) 32°
r) 16’ 1) 50’ e) 16°

5. C kakoil JIUHEHHOH CKOPOCTHIO (KM/d) mepeMernaeTcss TOIKa MepecevdeHmns

TepMHUHATOPa U JIYHHOTO 3KBaTopa 1o nosepxuoctu JIyno? Cremyer moJaraTh,
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‘ IL1anera H R., xm H R,, xm H k
Mepkypwnit 2439.7 2439.7
Benepa 6051.8 6051.8
Semiid 6378.1 6356.8
Mapc 3396.2 3376.2
FOrmurep 71492 66854
Carypu 60268 54364
Vpan 25559 24973
Henryn 24764 24341

Ta6JII/ILLa 1. Snauenunsa 9KBaTOPUaJIbHOI'O M IIOJIAPHOI'O Pa/InyCOB KJIACCUYECKON IIJIAHETHL U ee
czKaTudd.

97O MEeHTP BuAnMOro jucka COJTHIIA PACIIONOKEH B ILJIOCKOCTH JIYHHOTO 9KBATO-
pa. (3 bama)
Nef. «Corcamue kaaccuueckux naarnem Coaneunoll cucmemves

B acrpoHOoMUm Jijist ONMMCAHNUs CTEMEHN CILTIOCHYTOCTH HEOECHBIX TeJT UCIIOJh-
3yeTCs corcamue, ONpPeJiesisieMoe BhIpazKeHneM BIJIA:

_ R.—R,

k
R,

| 1)
3neck R, R, — 9KBaTOpHAJIBHEII U HOJIAPHBIIT paanmychl HebecHoro Teia. C mc-
IOJIb30BAHIEM JAHHBIX TabJ1. 1 st paguycos aaneT COoJTHedHOl CHCTeMBI,

1. Breimosinnre pacder cxKaTus JJist BeexX Kiaccumaeckux taeT CoiHedIHOI
cucrembl. [lojydeHnble 3HAUEHNST 3aHECUTE B MOCIEHIOI KOJTOHKY Tadsr. 1. (0.5
basia 3a KazkJi0e MPaBUILHO BBIUNCIEHHOE 3HAUCHIE)

2. Jl1st KaKkoii T1aHeThl 9Ta BeJIMIHHA IIPHHIMAET: a) MaKCHMaJbHOe 3HavdeHne?
0) muanMasbHoe 3Hauerne? (0.5 + 0.5 Gasios)

3. C ucroJsib30BaHneM IOJIYIeHHBIX PE3YJIbTATOB U CIPABOYHBIX JAHHBIX, IO
crpoiite rpaduKi 3aBUCHMOCTH OT TeJIUIEHTPHIECKOr0 PACCTOSTHIA (J/is 8 yKa-
3aHHBIX [JIAHET): a) CyKaTHsl IJIAHETHI, O) Mepruojia 0CEBOTO BPAIIEHUS MLJIAHETHI,
B) IJIOTHOCTH ILTAHETHI, I') pajuyca mianersl. Creaiite BBIBOJABI O KOPPEJISIIIT
(BOBMOZKHOI 3aBUCHMOCTH) B MOBeJIeHNN KO(bDMUIMEHTa CXKATHS U YKA3AHHBIX
mapaMeTpoB. (1 6a/ur 3a KaykJiblii MpaBUIBLHO TOCTPOEHHBIH rpaduk; 2 basuia 3a
PABUJIBHBIE BBIBOJIBI O BO3ZMOYKHOI 3aBUCUMOCTH k OT yKA3aHHBIX [apaMeTpOB)

Yposeab «3HaTok» (ypoBenb B)

N5, «Teouenmpuueckas opouma naarems, Coanewrot cucmemoty

Ha puc. 3 mpejcraBiiena reoleHTpuIecKas TPAcKTOPHUA JIBUXKEHUsS KJIACCH-
qeckoif mianerbl CoJIHEUHO CHCTEMBI ¢ TIO3UIUN 3eMHOTO HabJIoaTe st (3/1ech
IPEJIII0IAraeTcsi, YTO NeJIMOIEHTPUIeCKne OPOUTHI 3eMJIN U JIAHHOI 11JIAHETHI B~
JSIIOTC KpyroBbiMit). Ompejiesinre, TPAeKTOPUst KaKoii NMEHHO ILJIAHETHI TIPel-
crapiena Ha pucynke? (1 6amr) Cpoit orBeT 060CHY#ITe MATEMATHIECKH KAK MU-
HUMYM JIBYMST HE3aBUCUMBIME criocobamu. (5 6a/LIoB 3a KazK/Iblil criocod ¢ nedaep-
IBIBAIOIINM JI0KA3ATeIbCTBOM )
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Ne6. «Paspewsuma au cucmema «3emasn-JIynas ?»

C 1MOBEPXHOCTU KaKNX KJIACCHIECKUX ILJIAHET, B ONTHMAJbHBIX YCIOBUAX Ha-
OJTFOJICHIT MOZKHO Pa3pPeIInTh (YBIJIETh OTIETBHO KayKI0€ TEJI0) HEBOODYKEHHbBIM
rjazoM cucremy «3emist-JIyras? [Iporumaoryio cury 4e0Be9ecKkoro riasa mpu-
HSTH paBHOW +6™, a ero yrioByio pasperaiolniyio crocobnocts — 1. (12 6asios)
M7, «Acmporomuueckas HOUb HA 2€0TN0AIOCE »

Kak uzBectro, acmponomuueckoti
HOUYBHI0 HA3BIBACTCSA IaCTh CYTOK, B
TevueHne KoTopoit Bbicota CostHITa HaL
ropu3oHTOM He npesbiaer —18°. Ornpe-
JIeJTUTE JIAThl Havaj1a 1 OKOHIAHUST aCT-
poHommdeckoit Houn Ha CeBepHOM Teo-
rpadudeckom rosioce? HYemy pasHa
IPOJIOJIZKUTETHHOCTD ACTPOHOMUIECKOIT
HOYHU B 9TOI TOUKE IIOBEPXHOCTH 3€M-
mm? (14 6amios)

Ne8. «Taraxmuueckue npamrxu»
Mexk 1yHapoHAs I'PYIIIA ACTPOHO-

MOB HEJIABHO OOHAPYKUJIA, 9TO TOU-

HO 38 MaJjibIM Mare/LIaHOBLIM ObOJIa- Puc. 3. K onpenenennio reomneHTpuvIeckoiit opou-

ThI IIJIaHCTDHI COHHe‘{HOI./JI CUCTEMDBI.
koM (MMO), Ha jtyue 3peHusi pacrio-

JIOYKEHA eIe OJ[Ha TakKas Ke KapJUKOoBas TaJaKTHKa, SBJSIONAsAcS OJN3HEIOM
nparaoit. MMO u HOByIO rajlakKTHKy MOYKHO YCJIOBHO CUHTATH IIAPOOOPA3HBIME
pasmca 2.9 ik u mMaccnl 3- 107 M, cogepzxanmmu 1o 1.5 - 107 3Be3 . Paccrosnne
MEYKJIy IeHTPaMI raJJakTHK OlleHnBaeTcs B 16 Knk. [emoneHTpuieckoe paccTo-
smne jo neatpa MMO (6smmexkaiimedi kK mam) cocrapister 56 xkuk. Onpeesmre:

1. Ha ckoJibKo JieT rajiakTuka-OJiM3Hel] BUJIUTCS HaM 0oJiee MOJIOJOH, 1ueM
MMO? (1 6asmwr)

2. CpeJHIOI0 MAcCOBYIO IJIOTHOCTH KaxKofi rajakTuku (B Maccax CotHila Ha
Kyouueckuii napeex u kr/m®)? (2 6asia)

3. CpeiHior0 00beMHYIO KOHIIEHTPAINIO 3Be3/T KaKJI0i rajakTuKi (B 3Be3/1aX
Ha Kyomdaecknii mapcek)? (2 6asa)

[Tostarast, 910 JaHHbIE TAJJAKTUKN SBJISAIOTCH B3AUMOACHCTBYIONUMUI 1 JIBUZKY T-
cs1 110 opbuTaM, OJIM3KUM K KPYTOBBIM, COJICPXKAIINM JIYY 3PEHUsT 3¢MHOTO HabJIIO-
JIATe IS, Olpee/IuTe:

4. Ilepuoj obpaleHns KaxKI0i raJakTHKH BOKPYT UX ODIIEro MeHTpa Mace U
OpOUTAJIBHYIO CKOPOCTH IEHTPa Macc Kazkjioi rajaktuku’ (3 Oasia)

5. Yepes Kakoil MEHIMAJILHBIN TPOMEXKYTOK BPEMEHHI JIAHHbIE TaJaKTHKI Oy-
JIyT PaCIOJIOYKEHBI B HeOe 3eMHOr0 HabJIIoIaTe I Ha MaKCUMAaIbHOM YTJIOBOM Pac-
crostann’! Yemy oo Oymer pasuo? (3 Oasiia)
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6. Yemy OyJieT paBHa MHTErpajbHas 3Be3/HAs BeJTMIMHA JTAaHHON Tapbl raJiak-
THUK, €CJIU CBETUMOCTHU JAHHDBIX TAJaKTUK OJIMHAKOBBI U CETOJHATIHSAS BUIUMA
3Be3 Has Besmanaa MMO cocrasisier +1.97™7 Cieyer cantarh, 9TO T€JIHOIECH-
TPUIECKOE PACCTOsIHEE MEHTPA MacC Mapbl TAJAKTHK OCTACTCST MOCTOSTHHBIM. (3
basia)

Ne9. «laauneesvt cnymHuku 6 deuatceHuu»

Ha pucynke npejcrapien
KoJu1axk pororpaduit FOmm-
Tepa U ero JAByX TaJiujiee-
BBIX CIIYTHUKOB.

1. OnernTe MPOMEIKYTOK
BpEMEHHU, B TeYeHUEe KOTO-
poro Besiach cbeMka? (4 Hal-
a)

2. OneHure paccTosSTHUSI,
KOTOPBIE IIPOIILIN 38 BPEMsI
cbeMKi criryTHUKE ST 1 So. (2
basa)

3. Onpeesnnre Ha3BaHUA
CIlYyTHUKOB S1 1 Ss. (2 6asr-
a)

4. OueHure BpeMsi TpaH-
3UTa CIIYTHUKA, S1 110 JINCKY
MeHTpaJbHOM raneTs? (3
basa)

5. Ilpomsomnuio ym B 10-
CJIEJICTBUN MTOKPBITHE CITYT-
Huka Sy FOmurepom? Ecin

Jla, TO CIIYCTA KaKOoe BpeMA .
’ Y p Puc. 4. Kosnazxx dororpacduit FOnurepa un ero rajmieeBbx

CIIYTHHKOB.
ro Kajipa OHO HadaJioch! KakoBa OblLia IPHU 3TOM IPOJIOJKUTEIbHOCTD TOKPhI-

tusi? (3 Oasia)
HuddepennnaababiM XapakTepoM Bpalnenns FOmurepa cieayer npenedpedsb.
OpOuThl rajmieeBbIX CIIyTHUKOB CUNTATH KPYTOBBIMU.
Ne10. «Jlyna u Koasadic: 6bLAL UAU HEOBLAUUG»
Ha puc. 5 npeacrasien KoJazk, MOJyIeHHBII TPOCTBHIM HAJIOKEHIEM KaIpOB.

ITocJie IMoJIy9€eHus I10CJIC JHE-

Kajip ¢ ropojickoit manopamoit ObLT MOJIyUeH ¢ MOMOIIBIO 1 POBOil 3epKaIbHOM
KaMepbl ¢ 00beKTHBOM, (POKyCcHOe paccTosiHue Koroporo fi = 18 mm. Kaup ¢
JIyHoit ObLI TIOJIyYeH ¢ TIOMOIIBIO TOI YKe KaMepbl 1 00beKTUBOM-TEJICCKOTIOM C
doxycubiM paccrosinueM fo = 1200 mm. OTBeTbTe Ha CJICAYIONINE BOTPOCH:
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Puc. 5. K onpenenennto kosuraxka "@anracrudeckas Jlywa Haj nHounbiM ropogom". ABtop:
Anexkcanap Ampees.

1. Bosmoxkno qin nabsojienue JIynol B Takoit dpase B JefCTBUTETLHOCTH HaT
HOUYHBIM TOpojioM? Ec/in BO3MOYXKHO, TO ONUIIUTE YCJIOBUA, TP KOTOPBIX 9TO BO3-
MOKHO. Eciiin 970 HeBOBMOXKHO, TO YKaXKUTe Ha OIMIHOKY, KOTOPYIO JIOIYCTILI aBTOD
IpH CO3[AHUN KoJLTazka. (2 Oasia)

2. Ilpenmnosoxkum, aro Jlyra npubausmiack K 3emie (B pe3ysibrare BHEITHETO
BO3JIEIICTBIUS ) U €€ YIJIOBBIE pA3MePhl B TOTHOCTH COOTBETCTBYIOT IIPEJICTABICHHO-
My obpasy Ha ¢ororpacdun. Onennre yriaoBoit guamerp JIyHbl B 9T0M citydae. (2
OaJta)

3. Ompeyiesiure pajuyc HOBOI opOUTHI JIyHBI 1 epno/1 ee obparnennsi BOKPYT
[EeHTPa MACC CUCTeMbl «3eMJis-JIyHas, ecm mojaraTb, 9TO €e HOBBIN yIJIOBOI
JIIAMEeTP COOTBETCTBYET ee HaOJIOIEHNIO B TOTYHHON Touke. (4 Oasia)

4. Kakoe KoJIn4uecTBO pas OyjaeT Had/Iro1aThest BOcxo 1 JIyHbI Ha i TOPU30HTOM B
TeUeHHEe OJIHIX 3EMHBIX CYTOK, €CJIU 110JIaraTh, 9YTO MPOJAOIKUTETLHOCTD MOC/IE/]-
HUX OCTaHeTCd IpekHeil. YeMy mpu 3ToMm OyIeT paBHO BpeMs NpedbiBaHusd JIyHbBI
Ha,| ropu3onToM? (4 Oasia)

5. C Kakoil IepuonIHOCTBIO OYIYT MOBTOPATHLCS JIYHHBIE TPUIUBBI HA TOBEPX-
rHoctn 3emsn? (3 Oasuia)

Cuestyet nosiarath opouThbl 3emitnt 1 JIYHBI KPYTOBBIMU, JIEXKAIIUMEI B OHOM
10ckocTH. [Ipogo/IzKNTEeIbHOCTE 3BE3/THOIO To4a CUNTATh HEM3MEHHOIT.




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

HbIe

I'pasumavuonnas nocmosnnas — G = 6.674- 1071 3. ke~ - ¢72

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

Viuesepcanvnas 2azosan nocmosnnas — R = 8.31 kr-m?- ¢ 2K~ 1+ momp ™!

Iocmosannas Cmegana-Boavumana — o = 5.67 - 107° xr-¢ 3. K—*

ITocmosnmnaa Aeoeadpo — Ny = 6.022 - 10?3 momn !

Macca npomona — m, = 1.67 - 10727 kr

Macca snexmpona — me = 9.11 - 1073! kr
Acmponomuneckan edunuya — 1 a.e. = 1.496 - 101! m
Iapcex — 1 nx = 206265 a.e. = 3.086 - 106 u

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

A.2. Jlagabie o CoJstHIEe

Paduyc — 6.955 - 10° kum

Macca — 1.989 - 103V kr

Csemumocms — 3.827 - 10%° Br

Cnexmpasvhoil xaace — G2

Budumas seezdnan sesuvuna — —26.74™

Abcomommnasn bosromempuueckasn 36e3dnan seaununa — +4.83™
Iokasamenv ysema (B-V) — +0.67"

Opperxmusnan memnepamypa — 5778 K

Cpednuti 2opuzonmanvhut napasnrakc — 8.794"

Coaneunan nocmosannan (60 6cem cnexkmpe)
na paccmosmuy, emau — 1361 Br/m2

Coaneunas nocmosannas (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 ™~
o Obsemnuiti cocmas ammocgiepv, — 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 opbumot k sxaunmure — 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 +

COSQCK;
(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- | SKJIUITHU- HUs [I€PUO/1
TeT K
MJIH. | a.e IPaJIyChI CyT
KM
Mepkypmuii| 57.9 0.3871 0.2056 | 7.004 87.97 cyr | 115.9
Bemnepa 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 cyr | 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 ser | 378.1
Ypan 2871.0 | 19.1914 0.0461 | 0.774 84.01 mer | 369.7
Henryn 4504.3 | 30.0611 0.0097 | 1.774 164.79 ser | 367.5

A.7. Pusndyeckne xapakrepuctTuku CoJiHIIA 1 IIJIaHET

ILnanmera Macca Pannyc ILmor- | Ilepuos Haxon Teo- Bu.
HOCTb | BpallleHUs 9KBaTOpPa | MeT- 3BE3JI-
BOKPYT OCH | K  IUIOC- | pud. Hast
KOCTH anpbe- | BeJu-
OpOUTHI JI0 amHa*
KD MacCChI KM pajn- | r-cm S I'PaJIyChI
Semin YCBI
Sem-
Bivis
Coumarie 1.989-10%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
Bemnepa 4.869 - 10%* | 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 4ac 23.45 0.37 -
Mapc 6.419-10% | 0.10745 | 3397.2| 0.5326 | 3.93 24.623 gac 25.19 0.15 —2.0m
FOmurep 1.899 - 10%7 | 317.94 71492 | 11.209| 1.33 9.924 wac 3.13 0.52 —2.7m
CarypHu 5.685-10%6 | 95.181 60268 | 9.4494| 0.69 10.656 gac 25.33 0.47 0.4™
VYpau 8.683-10%° | 14.535 25559 | 4.0073 | 1.32 17.24 qact 97.86 0.51 5.7m
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. |(DeB. | Mapr | Anp. |Ma171 |I/I}OHB|H}OHB | ABr. |CeHT. | OKT. |H0$16.| Jexk. |
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 T
+12 // 3-\‘\

/ L= N \ /."'\.
+8 . N =T~ -9~ 71
/ 2/”'\ N~ //- N

jas) +4 y | . ~ 7 N /
= // 4~ ,\/ N Vi
2“ O - \.\ // \\\ ‘\‘ /#
:'4 \ G \\\~ \\ > ’/,//I

-8 i A\ L =

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

Puc. A.2. 'paduk ypaBHenus Bpemenn: 1 — ypaBHEeHNE 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
JIaHA) (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 [Ica) (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

IIOIIPABKN
-10
| L Ia-0
— | 1T ——1a
_../_ e D
5 \\ \_\\\ \:I%b
RN
\ T~ M- |
3 N\ il
s 0
\\%Q\_/”‘\//
N RN 1\%
VITY Nl
+5 T~
R
10 \ \\V
+
N
\\
~L_ |vII \
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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B.1. KapTtnl 3Be3gHO0TO HEOA
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Puc. B.1. Kapra ceBepHOIT OKOJIONOJIAPHOI 00/1aCTH.
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