CAMAPCKII PETMOHAJIBHBIN ITEHTP 17151 OJJAPEHHBIX JETE
CAMAPCKAS OBJIACTHAS ACTPOHOMUYECKASI ITTKOJIA

YCJIOBA KOHKYPCHBIX 3A/TAY
OTKPBITON MEKPETMMOHAJIBHOM OJIMMIINA JIBI
11O ACTPOHOMUUN um. ®.A. BPE/IUXNHA
CPEJIN OBYYAROIINXCH 10-11 KJIACCOB.
CE3OH: 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
10-11 wxaaccos k pewenuro 3a0aY €€ PasAUYHBLT IMaAN08.

HpI/I NCITIOJIb30BAaHUN MaTepHuaJioB peJin3a CCbLJIKa Ha

JOKYMEHT obOsi3aTesbHa!

Ceviaka: «Ycnosus KOHKYPCHBIX 3aJI1ad 3a0YHOU OJMMOuaAbl 110 acCTPOHOMUU
OMOA um. ®.A. Bpeauxuna cpeau oby4arormuxcst 10-11 ksaccoB. Ceson: 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. «O wydecroli Kaneane 3amoasume cA080...»
1. Kak ussecrno, Kaneasa — olHa u3 sipyailliinx 3Be3], HOYHOTO HEHOCBOJIA.

C WCHoJIb30BaAHNEM JIUIIb SKBATOPUAJBHBIX KOODMHAT JAHHON 3BE3Jbl (v, =

0517, 6, = +46°00") u xkapT 3Be3/1HOrO HEOOCBOIA (CM. TIpuIoKeHue B) ompejie-

JIMTE KAKOMY CO3BE3/MI0 OHa TpuHaiekut? (1 6asn)

BapuaHTbI OTBETOB:

a) Opuon 0) Bimsuerpr B) Bosnmunit

r) Kur 1) Bosmoit Iec e¢) Eaumopor

Assiercst in 9Ta 3Be31a 3axoasmiei B . Camape (pg = 53°12") Ag = 50°06’). (2
basia)

2. Kanemra gBisgercs pusndeckn KpaTHOM 3Be3J10i, cOCTosIIel N3 deThIpex
KOMIIOHEHTOB. BropeiM 110 sipkocTi kommonenToM (Kamemia Ab) kpartHoit cucre-
MBI sIBJISETCS 3BE3/1a ZKEeJITOr0 1BeTa ¢ 3 (HEKTUBHON TeMIIepaTypoil IOBEPXHOCTN
5730 K. K kakomy criekTpajbHOMY Kiaccy ona oraocurcs’ (1 6aswr)
BapuanTbl oTBeTOB:

a) O 0) B B) A r) F
1) G e) K xK) M —
Onernnre cBeTMocThb KoMronerTa Karea Ab (B ceerumoctsix CostHIa), ecim

ero pajuyc cocrasisier 8.83 R, rie Ry — paguyc Cosrna. (2 HGaua)
3. 3Besne Kanema Ab npunuceiBaercs nngekc 11 npn ee knaccudukarun mo

ceerrmocTr. K Kakomy kjaccy cserumocTu ona otaocutces? (1 6aswr)
BapuanTbl oTBEeTOB:

a) Ceepxrurant | 6) Kapsuk B) Cybrurant r) Cybrapuk
) fpkuit  tuo- | e) ['urant K) Besbrit kap- | —
TaHT JTHK

4. B kakoe BpeMsI T0/1a YCJIOBHs HAOJIONCHUI 3TOH 3BE3/IbI SIBIAIOTCA OITHU-
masibHbIMEI? [laiiTe pasBepHyThIil oTBeT. (3 Oasuia)
BapuaHTbl OTBETOB:
1. Becna 2. Jleto 3. Ocenb 4. 3uma
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Puc. 1. K onpeesrennio MmaTeMaTuiecKoro ropusoHTa U €ro TOYeK.

CieryeT OTMETUTD, UTO YCJIOBUST HAOJIIOCHIT HEOECHOTO TesIa CAUTAIOTCS 07~
MUMAADHBLMU, €CITH JaHHOe Tesio HabJroaeTes B mouHoub (mpu stom CostHiie
OITyCKAETCsT MAKCUMAJIBHO TJIyOOKO MO/ TOPU30HT, T.€. HAXOIUTCA B HUMCHET KYAb-
MUNHAUUL) Ha HAMOOJIBINEH BBICOTE HAJ TOPH30HTOM (HAXOJNTCS B CBOEH 6eprned
Kyavmunayuw). Jns orBera Ha maHHbI Bopoc BaM MOKeT OKa3aThCs MOJIe3HOI
JarpaMma BEIIMOro TofuaHoro japmkenns Costaiia o skmnruke (eM. puc. A.l
IpIIoZKeHns A).

Ne2. «Touxku eocxroda Coanua u e2o0 dsusHceHue no Heboceody»

Ha puc. 1 npejcraBiena BoCTOUHAST 9aCTh MATEMATHIECKOTO TOPH30HTA JIJIs
JKUTEJIsT CPEJTHUX IIPOT CEeBEPHOIO TeorpaduiecKoro MoJIyIaprs ¢ yKa3aHueM
ctopon cBeta: cesepa (IV), tora (S), Boctoka (E) n gerbipex To4ek Bocxoa CoJtH-
na (JocTHraeMbIX MOCJAEHIM B pasHbie MoMeHTHl rojga): A, B, C'; D, npu 510M
JIBe M3 HUX ABJIAI0TCA norpanndnbiMit A u D. B kakoit Touke MareMaTuieckoro
ropusorTa Bocxoaut CoJtHie:

1. B zenn stetHero cosaiiecrostaus? (1 6aswn)

2. B camblii KopoTKuii Jienb roja B JaHHON TOUKe moBepxHocTH 3emuin?! (1
GaJn)

3. 25 ampess kaxkgoro roga? (1 Gawun)

4. Kakoit 3nak nmeer ckionexne COJHIIE B TOT MOMEHT, KOTIJIa OHO BOCXOJHT
B Touke C'7 (1 Gaswn)

5. Uemy paBen asumyT Touku A, ecim mosaraTh, 9TO YIJIOBOE DPACCTOSTHIE
MEK/Ty JIIOOBIMU JIBYMSI COCEJTHUMIE TOUYKAMU MOPU30HTA OHO 1 Toxke! (1 Gasun)

6. Kaxomy mHTepBaTy MOXKET IPHHAIEKATH 9acoBoil yros CostHIla B MOMEHT
ero Bocxojia B Touke B (1 GaJu)

BapuaHTbI OTBETOB:

a) OF — 6" 6) 6" = 120 B) 128+ 18" r) 180 =+ 24b

7. Ouenure mupory (B rpajycax) mMecrta HaOJIONEHUs, TJe BO3MOYKHO TAKOe
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noJioykerne Touek Bocxoza Cosmna. (2 6asa)

8. Kaxkosa mpogo/kuTeibHOCTh mpebbiBatist CoJTHIIA HaJl TOPU30HTOM, €CJIH
oHo BocxoauT B Touke C'7 (1 Gasun)
BapuaHnTbl oTBETOB:

a) O + 6" 6) 6" + 120

9. Kakomy mHTepBaJIy JIOJI?KHA MPUHAJJIE’KATh BEJINYNHA JIyTH CYTOYHOI Ta-

B) 120 = 18h r) 18" + 24h

paJLIes, KoTopyio onucbiBaeT CoJtHIe Ha/l TOPU30HTOM, €CJIM OHA IIPOXOJIUT depes
Touky D7 (1 Gasn)
BapuanTbsl oTBEeTOB:

a) 0° =+ 90° 6) 90° =+ 180°

B) 180° = 270° | 1) 270° =+ 360°

N 3. « Kunemamura 08uHCEHUA NAAHEM 8 PA3AUYHBLT KOHPULYPAUUAT »
Kak m3BecTHO, KJIacCHYecKne MJIAHeThl ¢ TOBEPXHOCTH 3eMJIi HabJIIOJAI0TCS B
pa3InIHbIX KoHMUryparusx. [Ipu 97oM B UX JIBUKEHUHN €CTh PsiJl OCOOCHHOCTEI.
OTBeThbTe HA CJICIYIONIIE BOIIPOCH.
1. Kakoe jBmxkenune nmeetT MepKypuit OTHOCUTEIBLHO 3B€3]] B OKPECTHOCTH CBO-
eit manbosrbIteit Boctounoii ssonraruun? (1 6aswr)
0) [MomsiTHOE

a) [Ipsmvoe

2. B kakoit kondurypannn Benepa HaxoguTcesi B MONSATHOM JBUKEHIH OTHO-
curesbho 38e371! (1 Gasn)

a) Bepxmee co-|6) Hmxmee co- | B) Bamagnas | ) Bocrounas

eJIMHEH e eJIMHEH e KBaJ[PATypa SJIOHTAITHST

1) Coemuuernme | e) IlporuBocrog- | )  Bocrounag | 3) BaraHas
HIE KBaJ[PATypa SJIOHT AN

Yemy mpu 9TOM paBHa ee IeONeHTPUYICCKast yIyioBas CKOpocTh! OTBeT mpesi-
cTaBUTh B °/cyT. (2 OaJia)

3. B kakoit koudurypannn CaTypH HAXOIUTCS B MOMSTHOM JBUKEHIN OTHO-
cuTesbho 38e371¢ (1 Gasnr)

a) Bepxmee co-|6) Hmxmee co- | B) Bamagnas | ) Bocrounas

e/THeHIe e/TIHEHTe KBaIPATYDa, SJIOHT AT

1) Coennuenne | e) IlporuBocros- | )  Bocrounas | 3) Bamainas
HIIe KBAIPATYDa, SJIOHT AT

Yemy mpu 9TOM paBHA €0 TeONEHTPUYeCKast YIJIoBasg CKOpocTh! OTBeT mpeji-
cTaBuTb B °/cyT. (2 Gasa)

4. Kaxkoe jBizkenne nveer Bernepa B Bepxiem coeimaennn oTHocuTebHo CotH-
ma? (1 6asmwr)
a) [Ipsmvoe

0) [MomsiTHOE

YeMmy 1pu 3TOM paBHa €e TeOleHTPUYEeCKasi yrjioBasi CKOPOCTb YJIaJeHus OT
Cosmania? OTBer npejicTaBuTh B °/cyT. (2 Hasiia)
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5. Kakoe gpmxkenne B coequuennu ¢ Cosmnem nveer FOmmrep ornocnTebuo
nenTpasgbHoro ceermiaa’ (1 Gaswr)
a) IIpsamoe 0) IomsTHOE

YeMy 1pu 9TOM paBHa, €ro reoleHTpuIecKas yrjioBasd CKOPOCTb YIAJEHUs OT
Cosania? OTBer npejicTaBuTh B °/cyT. (2 Hasiia)
Nej. «Hounotli acmponetidaatc»

Ha puc. 2 npeacrasiena dgpororpadus B CTUIC «HOYHOI acTporeizaxKy. O1-
BETHTE Ha CJIeIYIOIIIEe BOIIPOCHI 3a/1atN.

1. Kakue Tuiibl 00beKTOB KOCMOCa, OTYET/INBO IIPOCMaTPUBAIOTCsI Ha (poTorpa-
dbun? (1/3 basra 3a KayKIblil TPABUIHLHO HA3BAHHBIN THIT 0ObEKTA)

a) 3Besa 0) Acrepon B) Komera r) [lianera
) 3eeszanoe | e) Tymanuocts | k) [amakTuka 3) Ckorutenne ra-
CKOILJICHHE JTAKTHK

2. Ornennre paccrosiane (B MeTpax) MeKjy aBTOpoM boTorpadun u deso-
BEKOM B KaJpe B MOMEHT CbEeMKH. 3aMeTHM, 9TO HaJ| KaMeHHbIM '"ocTpoBom"
pacrosiozked CaTypH B OKPECTHOCTH CBOErO IIPOTUBOCTOSHISA (BUANMAST 3BE3/THAST
BeJIMINHA KOTOPOTO B 9TO MOMEHT coctanjisiiia —0.24™). B pyke nosupyioriero de-
JIOBEKa, JIezKaJI cMapT(OH, KOTOPBIIl B MOMEHT TOJTyUeHUs Ka [pa Cae/rall BCIbIITKY
B BUNMOM CBET€ MOIIHOCTBIO B 1 Bt 1 nponoskurensroctsio 1072 ¢. Ilpu sTom
BpeMsT BBIJIEDKKH KaJipa coctaBuia 30 c. (3 Hawia)

3. Ompenenure BoicOTy (B Tpajycax) CaTypHa HaJl TOPU30HTOM, €CJIH POCT
MO3UPYIOIIEro YeoBeKa coctansia 1.92 m. (3 Oasa)

Yposenb «3HaTOK» (ypoBeHb B)

N5, « MuHuMaAbHOE KOAUMECTMBO KAIPO8 U 006AaACTD NEPETAECTOB »

[IIKOJBHWUK, IMyTENecTBys [0 MHUPY BMECTE C POJIUTEISIMU, PEIIII € TTOMO-
IBIO 3epKaJIbHOf (hoTOKaMepBhI (pasMephl MPSIMOYTOILHON MATPUIBI KOTOPOI —
22.5 x 15 MM) BBIOJHUTH HOUHYIO (DOTOCHEMKY BCero HebGocBoma 3emiin. Bue-
cTe C KaMepoil OH MCIIO0JIb30BaJI ChEMHBINH OO0BLEKTHB ¢ (POKYCHBIM PACCTOSHUEM
135 mMm. Omupejnenure:

1. Munuma/ibHO BO3MOYKHOE KOJTUIECTBO KAJAPOB Ny, KOTOPBIE CIeIyeT Clie-
JIaTh TKOJBHUKY Ha TIPAKTUKE JJist JOCTUZKEHHsI [oCcTaBIeHHoil esm. (6 6asios)

2. [Ipn cbemke HeboCBOIa HEMIHYEMO BOZHUKAIOT ITEPEXJIECTHI MOJIeil COCeTHIX
Ka/IpOB, KOTJIa Ha KaKJOM W3 COCEHUX KAJPOB OTOOpayKaeTcs OJUH U TOT Ke
ydgacTok HebocBoga. OnpejiesuTe TeJeCHbIi yroJl, COOTBETCTBYIONUI CyMMapHOi
obsacTy nepexsaecToB BeexX Ny, KaJipoB. Kakyio 0J10 9TOT Yol coCTaBIsgeT OT
TEJIECHOTO YIJIa, COOTBETCTBYIONIEro Beeit HebecHoit cdepe? (5 Gasios)

Ne6. «JIyna Ha Hosol opbume»
Ha puc. 3 npejicraBiieH KoJiazK, MoJIyIeHHbINH TPOCTBIM HAJIOKEHUEM Ka IPOB.
Kaap ¢ ropojickoit manopamoii ObLIT MOJyYeH ¢ TOMOIIBIO UG POBOil 3epKaJILHOM
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Puc. 2. ®oropabora «B morone 3a 3Be3gamm» ot Ruben. ITogernoe mecto xoukypca "Wnmmii-
ckuit actpodororpad 2023 roga" B kareropun "Hounoit neitzax".

KaMepbl ¢ 00beKTHBOM, (POKyCcHOe paccTosiHue Koroporo fi = 18 mm. Kaup ¢
JIyHOIT OBLIT TIOJIyUEH ¢ TOMOIIbIO TOW YKe KaMepbl 1 00bEKTHBOM-TE/IECKOIIOM C
doxycubiM paccroganeM fo = 1200 mM. [Ipeanonoxkum, aro JIyra npudimsmiach
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Puc. 3. K onpenenennto xosuraxka "@anracrudeckas Jlywa Haj HounbiM ropogom". ABtop:
Anexcangap Anjpees.

K 3emse (B pe3ysibTaTe BHEIIHETO BO3JEHCTBUs) U ee yrjIoBble pasMepbl B TOU-
HOCTH COOTBETCTBYIOT IIpeJicTaB/ieHHOMY 00pas3y Ha gororpadun. OTBerhTe Ha
cjiejtytorue Boripochl. Otmpejieure:

1. Vruosoit guamerp Jlyusr (B rpajycax) B aroMm ciydae. Kakyto dactsb He6o-
CBOJIA IIPH 9TOM TOKPBIBaeT MucK JIyubr? (3-+1 6aswr)

2. Pajmyc (B kM) HOBOI KpyroBoii opouts! JIyHbr 1 epuost (B gacax) ee obpa-
MeHUsT BOKPYT TIEHTPaA Macc CUCTEeMbl «3eMisd-JIyHay, ecu rnmojararh, 9To ee HO-
BBIIT YIJIOBOI JMaMeTp COOTBETCTBYET ee HaOJIIOIEHNIO B TOJIyHHOI TOUKe. (242
basia)

3. MunumasibHbiil pasmep (B kM) Gopmbl pesbeda moBepxHoCTH JIyHBI, KOTO-
pasi y>Ke MOXKeT OBbITh paspelieHa HeBOOPYKEHHBIM TJIA30M, MPU ee HabJII0IeHUN
B MOJTYHHOI TOUKe (M HAJIeZKAIIEM OCBEIEHNN COJTHETHBIM CBETOM ), €CJIN Pa3-
peIaloNasi ClIoCOOHOCTH Ye/I0BeUecKoro riasa pasaa 1. (2 Hawia)

4. Ornenure, BO CKOJIBKO Pa3 U3MEHNJIOCH OTHOIIEHIEe OCBEIeHHOCTel (Ipu Te-
pexogie JIyHbI Ha HOBYIO OpOUTY), CO3/1aBaeMbIX OOJIACTIME MOBEPXHOCTH JIyHBI,
HEIOCPE/ICTBEHHO OCBEIIEHHBIMU COJIHEYHBIM CBETOM U BUJIUMBIMU B IEIETHLHOM
cBeTe Jiist 3eMHOro Habmoiaressa’! (2 basa)

N7, «IIpuarusve Coanua — ucmouHur padpyweHus 080UHBLT CUCMmeMm»
Kak u3zBecTHO, NpUIMBHOE JefICTBIE MACCUBHOTO TeJ1a Ha MPOTIKEHHYIO (PI3H-

YeCKyIo CUCTeMY, OJ1aroiapsi HeOIHOPOIHOCTH €0 TPABUTAIIMOHHOIO MO, MOYKET

IPUBOJINTH K M3MEHEHUIO POPMBI TIOC/Ie/IHEl 1 jTayke ee pazpyinennio. Onpeiesn-
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Te, Ha KAKOM MIUHUMAJIBHOM TeIMOTEHTPUTICCKOM PACCTOSHIN (B KM I a.¢.) mapa
IPABUTUPYIONTIX TEJI, €I COXPAHNUT CBOIO TEJIOCTHOCTD MO/ JICHICTBUEM TTPUJINB-
upix cui Cosana? B kadecTse Takoii mapsl paccmorpute: a) cucremy «lLiyTon-
Xapomny, 6) cucremy «3emis-JIynas. (14 Gasios)

M8, «dasruncoudasvHas naaHema u ee ceoticmaas

Nmeercs miianera macenl N, dpop- '
Ma KOTOPOIT MpeJICTaBIsgeT coOO0il 3.1-

JINIICOM] BPAIlIeHUs, BPAIAIOIIIIICS BO-
Kpyr masoit ocu (OY, cm. puc. 4) ¢
nepuogom 1. JloMmuHUpYyIOIas 9acTh

MAaCCBI IJTAHeThI COCPEI0OTOYEHA B KOM-
IAKTHOM sijipe pajiyca Ry (eMm. puc. 4,
3/1€Chb 3aKpallleHHbIIl KPY2KOK — KOM-
TAKTHOE $1IPO), KOTOPBIii CyIIeCTBEH-

HO MEHbIIIEe N3BECTHOIO 3HAYCHUA K-

BaTOpUaJIbHOI'O paJunyca ILJIaHeThl Re. Puc. 4. K OIIpeJICJICHUIO BHYTPEHHE CTPYKTYPBI
1. Onpenennre MOJSIPHBIN pajuyc Te/Ia IIAHETEL.

R, 1aHeTsl, Kak QYHKIMO n3BecTHLIX napamerpos M, R, T'. (6 H6aswios)

2. C ucnoJib30BaHNeM JAaHHBIX JJIs 9KBATOPUAJIBHOIO U IOJIAPHOIO PaJIyCcoB
BOCbMU KJIACCHYECKUX ILJIAHET, IPEJCTaBICHHBIX B Ta0JI. 1, BHIYUC/IATE IKCIIEPU-
MEeHTaJIbHOE 3HaYeHIe kexp coKaTus IJIaHeThI, olpejessieMoe 110 (hopmyJie: (2 OaJI-
J1a)

R. — R,
ALY 1
R. 1)

3. Boruncymmre TakzKe MOJIETBHOE CXKATHE Kipeor, TOJYIEHHOE HA OCHOBE JAaHHBIX

k

sHadennii R, u 3Hadennii R, BLIYUCICHHBIX Ha OCHOBE pe3yJibTaTa 1-ro ImyHKTa.
PaccunTraiiTe Tak:Ke OTHOCUTETLHOE OTKJIOHEHUE

ktheor - kexp
= 2
o (2)

Jl1s1 KaKoil Ky1acCUIecKoi IIaHeThl JaHHas MOJIe/Ib IIaHeThl JjaeT Hanboee ToU-
HBI{T IIPOTHO3 I kexp? (3 Gastia)

4. ITonyaure aHaIUTUYIECKOE BbIpaKeHUE JIJId CPeJIHEl MacCOBOI IJIOTHOCTH
IJIAHETBI-3JLTUIICONIA Po] B TEPMHUHAX M3BECTHBIX BEJNYNH. BBIIOJIHUTE YMC/IeH-
HBIII aHAJIN3 UCKOMOI BEeJIMYMHBI JJIsi BOCbMH KJIACCHUYeCKUX ILIaHeT. /s Kakoii
IIJIAHETHI €e 0CeBOe BpallleHue IIPUBOAUT K HANOO IbIIEMY OTKJIOHEHUIO PE3Y/IbTaTa
Pel OT COOTBETCTBYIONIECIO 3HAYCHUA ILJIOTHOCTU pPg, JUIA IJIAHETHI-Iapa pajnyca
R.? st orBeTa Ha mocjIeIHNAN BOIIPOC CJIEyeT IPOaHAIN3NPOBATEL 3HAUCHUS Be-
auauHb (3 Oasia)

Pel — Psh
g Psh ( )



YcaoBus 3agadw OMOA wum. Bpeaquxuna-2024: typ Ne 2, 10-11 kjiacchl 11

(theor) 3
ITnanera Re, km | R, km || Ry | Fexp Ktheor | M Pel, KD/M® | &

KM

Mepkypmit || 2439.7 | 2439.7

Benepa 6051.8 | 6051.8
Semirs 6378.1 | 6356.8
Mapc 3396.2 | 3376.2

FOmmrep 71492 66854
Carypnu 60268 54364
Ypan 25559 24973
Henryn 24764 24341
Tabsuma 1. OcHOBHBIE 9KCIEPUMEHTAJBHBIE/ TEOPETUIECKIE Pe3YJIbTAThI /1T BOCHMU KJIACCH-
YECKUX TIJIAHET.

[Tony4yenuble pe3yabTaThl 3aHecuTe B TadJ1. 1.
M9. «Csemra Ha adumymanrbHoli monmuposke u "epawerue noas"»

OJinH 3 caMbIX OI0J[?KETHBIX CETAIIOB, UCIIOIb3YEMbIX CErOIHa MHOIIMU JIFOON-
TeJisiMi B acTpodoTorpadun riiydboKoro KoCMoca, siBJISeTCA acTpoKaMepa ¢ KPOTl-
MaTpuieit pazmepamu a X b = 22.5 X 15 MM, 00beKTUBOM ¢ (DOKYCHBIM PaCCTOTHI-
em f = 135 MM, ycTaHOBJIEHHAS Ha a3UMyTaIbHOI MOHTHPOBKe-poboTe AZ Go-To,
CIIOCOOHOT 0OECIIeUNTh JITATETHLHOE BeJIeHNE / THANPOBAHIE KAMEphl 38 HeOeCHDBIM
obbekToM. OJHAKO NP ChEMKE ¢ MOHTUPOBKH MMEHHO TaKOI'0 THIIA BO3HUKAET
npobaema "epausenus noas”. Cyrh nannoit mpodbeMbl B ciaegayomneM. B pe3yib-
TaTe CyTOYHOT'O BPAICHUS 3EMJIH, TPOTAKEHHbIE YIacTKN HeDOCBO/IA ¢ TEUCHUEM
BPEMEHHU CBOEro HAXOXKICHHS HaJl TOPU30HTOM M3MEHSAIOT CBOIO OPUEHTAIINIO 110
OTHOIIEHUIO K TOPU30HTY. JlaHHass MOHTUPOBKA TO3BOJISIET BECTH ONTUYECKYIO OCh
00bEKTUBA KaMepbl 38 CHIMAEMbIM O0BEKTOM, MPU ITOM OPHEHTAINS MATPHUITHI
He MEHsIeTCsI 110 OTHOINIEHUIO K TOPU30HTY C TeYeHHEM BPEMEHH. DTO NPUBOIUT
K ITOBOPOTY CHIMAEMOI'0 y4acTKa HeDOCBOA OTHOCUTEIBHO OINTHYIECKON 0CH 00b-
eKTHUBa KaMephl ¢ TeueHneM BpemeHu. [Ipu cbeMke 00beKTOB riTybOKOTO KOCMOCA
HEOOXOIMMO HCIIOIb30BaHNE OOJIBITIX BbIIepzKeK. OHAKO TPH JITUTEIHHON BbI-
JIEpKKe, TIOBOPOT CHUMAaEeMOro ydacTKa HeDOCBO/Ia B 110JI€ 3PEHIsT KaMepbl CTaHO-
BUTCsI CTOJIb 3aMETHBIM, UTO TOYEUHBIE 3BE3JIbl IIPEBPAIAIOTCA B IIPOTIZKEHHBIE
TpeKH («IMOTAHYThIe 3Be3/bl» ). [loceqauit peHoMeH MpuBOUT K cMa3y Beeil Kap-
TUHBI 1 11opue Kajpa. Onpedeaume:

1. MakcumabHO BO3MOYKHOE 3HAUCHIE BDEMEHN (B CeKYHJIaxX ) BBIICPIKKI, TP
KOTOPOM BO BCEM I0JI€ KAJpa OTCYTCTBOBAJN Obl «IIOTSIHYTHIe 3Be3/bl» 7 (7 Oal-
JIOB)

2. VrioBoit pajauyc (B rpajycax) KpyroBoil 9acTl MOJIst 3PEHUsT KAMEPBI, Kak
(hYHKIINIO BpeMEHU BBIJIEPKKH, B IIpPeJIeaax KOTOPOH OTCYTCTBYIOT <«IOTSHYTBIE
3Be31bl» . [locTpoiite coorBeTcTByIONMI rpad UK 3aBHCHMOCTH. (7 0asIOB)

IIpumevanue. Ilpu perreHnn 3ajadm MOXKeT OKA3aTbhCsl I0JE3HBIM CJIEICTBUE

meopemv, Komeavrnurosa (Hatikeucma-Illennona), cormacuo KOTOpomy, /st (hop-
MUPOBAHUs SJEMEHTAPHOTO IUMPOBOTO M300parKeHUsl 3BE3/Ibl HEOOXOMMO HC-
MOJIb30BaHUE He MeHee 3 TMUKceJIell MaTPHUILhL.
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Ne10. «JIyna na nosoli opbume-2»

C ucrosib30BaHMeM yCI0BUs 3a1a9n N5 HACTOSIIIEro pejin3a i Pe3y/bTaToB ee
perreHnst

Onpedeaume:

1. MakcuMasibHYIO YTJIOBYIO CKOPOCTH BHIMMOIO TepeMertennst JIyHb! 1o Hebo-
CBOJIY JIjist 3eMHOTO Habsonaresst. (1 Gasun)

2. Ha xaxom paccTostHUM OT TEeHTPa 3eMJIM B 9TOM CJjiydae JIOJZKeH PacIoJia-
raThCs TEHTP Mace JaHHofi napol Tea! (1 tasnr)

3. MakcuMaabHYIO MPOJIOIKUTETLHOCTE MTOJTHOTO COJTHEUHOrO 3aTMenust JIy-
HOI Ha HOBOIT opbuTe. 3J1eCh 1 Jajiee CAeyeT oJIaraTh, YTO MOC/Ie/IHsIsT JIeKUT B
JIOCKOCTH SKJIUNTHKHI. (3 OaJsiia)

4. MakcumaibHOe BO3MOKHOE 3HAUEHIE IO IHON (a3l JIyHbI, OCBeIeHHOiT
COJTHEIHBIM CBEeTOM. (2 OaJiia)

5. MakcumasibHYIO TTPOJOJIZKUTETLHOCTD OJTHOIO JIYHHOI'O 3aTMEHUA 3eMJieit
Ha ee HOBOIT opburte. (3 Hasiia)

Ouenume:

7. Boicoty npusinBaoro ropba, BO3HUKAIOIIEr0 B OKeaHe 3eMJIH 110/ JeliCTBIEeM
MpUJIMBHBIX ¢l JIyHbI Ha HOBOIT opbute. (2 Oasia)

8. Pajinyc nosioctn Pora jiyrst JIyHBI B rpaBUTAIMOHHOM T10J1€ 3eMJIH. BhIsgcHu-
Te, criocobna Jin JIyHa, B IpUHITUIIE, MPeObIBATH Ha TAKOM PACCTOSHUN OT 3EMJIH,
He Tepsist cBoeil TeocTHoCTH. (3 HGasiia)

B pacderax ciejyer moJjiararb Bce OpOUTHI KPYTOBBIMU, JICXKAIIUMU B OJIHO
II0CKOCTH. [IpomomKITe IbHOCTD 3BE3IHOTIO IM0/1a CIUNTaTh HEM3MEHHO.




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 Vnusepcarvrasa 2azosan nocmoarnnad — R = 8.31 xkr-m? ¢ 2K~ momp~!
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 Csemumocms — 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 ™~
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- | 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™
VYpau 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. |(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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