v Myuumunaapubiii 3Tan BcOIIl mo acTponomun

B3NET
e & . Fpnooa 8 KJacc. YcjaoBus 3a/1a4
1. ActpoHOMUYeckas KapyceJb 8 6aJI0B

Honamwves B.b.

Bawm IpeJOoCTaBJICHBI 4 ACTPOHOMHYECCKUX YTBEP2KICHM:. YKaxXuTe Kakue u3 HUX
BEPHbBIE, a KaKHUE HET. Obs13aTeILHO MOSICHUTE JJIA Ka2KJ10I'o CJIydasd, Io49eMy Bbl TaK

JlyMaere.

A. B sennTe BO3MOXKHA TOJBHKO BEPXHsisl KYJIbMUHAIHSI.

B. Ha obpatnoii cropone JIyHbl Bcerja HOUb.

C. Bamxaiimas k Hamreil raJakTUKe CIUApaabHash MaJaKTHKa Ha3bIBAETCS — BOJib-
moe Marejuianoso O0J1axo.

D. ITapoBble 3Be3/IHbIE CKOILIEHNSI — CaMbIe MOJIOIbIe 00LEeKTHI B Hareit ['agakTuke.

Pemnienne.

Paccmorpum 110JIpobHO KarkK 10€ U3 YeThIPeX yTBePKJIeHU.

A.

B 3ennTe BO3ZMOXKHA TOJHKO BEPXHAA KYJTbMUHAITHS.

B omnpenesiennu BepxHeil KyJIbMUHAIME CKa3aHO, 9TO OHA, MPOUCXOIUT TIPH MEpe-
CEUYCHNN CyTOTHOI'O TPEKA 3BE3/Ibl C HEOECHBIM MEPUINAHOM. A MTOCKOJIbKY TAKUX
nepeceveHus JBa, TO YKa3bIBAETCs, YTO CO CTOPOHBI 3eHUTa OT ocu Mupa. Cremno-
BaTEJILHO JIAaHHOE YTBEPXKJIeHUE — BepHOoe. BepHOCTh 9TOr0 yTBEpP:KJICHUST MOXKHO
MOJIKPENUTH U TI0 JIDYTOMY, METOJIOM OT TpOTHBHOTrO. Ecin Obl B 3eHuTE OBLIA,
HUKHSIST KYJIbMUHAIINAST CBETHUJIA, TO TJie Obl HAXOAUIACh BEPXHSST KYJTbMUHAIAS !
[TockosbKy BbICOTHI BbIle 90° (3eHUTA) HE CYIIECTBYET, TO B 9TOM CJIyIae BbICOTA,
BepxHeil KyJbMUHAIMY ObL1a Obl paBHa BhICOTE HUXKHEH KysibMuHamu. Ho, Tora
Mbl HaXOJIUMCs Ha OJJHOM U3 TOJIIOCOB, & JIJI HUX KYJbMUHAIUU HEOIPE/IeIEHbI,
TaK KakK Ha TOJII0caX He ompejeseH HeOecHbI Mepuauan. MToro — Bblpaxkenue
BEPHO.

Ha obparnoit cropone JIyHbl Beerja HOUYb
Tyt omsaTh 2Ke cTouT JeHCTBOBATDL METOAOM OT IIPOTUBHOLO.

[TepBwiit BapuanT paccyxjiennii. Kciau 310 Ob110 ObI TaK, TO Ha BUJIUMON CTOPOHE
JIynbl Bcerjia Obi1 Obl JieHb. A MBI C BaMU, XKUTEIN 3eMJIN, TOT 1A Buae i JIyHy
(M ee BUJMMYIO CTOPOHY ), KOTOpast Beerja Obl ocBemnanach. To ecThb, n3MeHeHne
daz JIyHbl He Mpoucxo/usio u Mbl Beerja Bujiesin 1moJinyio JIyny.
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Bropoit BapuaHnT paccy:xjaenuit. Eciu nHa obpaTHoit cropone JIyHbBI Beera HOUb,
TO 3TO HAKJIAJIBIBACT DsiJl OTpaHWIeHnit Ha jBuKenns JIynol. [Ipmkenne u Bpa-
menue JIyubl cocrout u3 Tpex Bparnenuii. (1) Bpamenue Jlyubr Bokpyr cBoeii
ocu. (2) Bpamenue JIyabl BOKpyr 3eMiin, a ToUHee BOKPYT MEHTPa MACC CHCTE-
mbl 3emiisi-Jlyna. [Tepuojibl iepBoro u Broporo BpalieHust COBIAJIAI0T, U ITO9TOMY
Jlyna kK HaM moBepHyTa Bcerja ool croponoii. (3) Bpamenue 3emsmu u Jlymnbr
Bokpyr Cosarma. Yrobwr Ha obparHoii cropone JIyHbr Beerga Oblia HOUYL, HEOD-
XOZIUMO, ITOOBI Mepuoj| obparenus JIyHbr BOKpyr 3emisin (M BOKPYT CBOEH OCH)
cras paBeH 1 romy. A on pasen 27.3 aueit. B uem MoxkHO yOeanThcsi, OTKPHIB
cipaBoYHbIe JanHble. CrenoBaTe/IbHO JaHHOE YTBEPIKJIEHUE — He BEPHO.

C. Bumxkaiiimas K Halmeil rajakThke CIUpaJbHasd TaJakKTHKa HasbiBaeTcs - Bojib-
moe MarestanoBo Obutako.
Banxkaiitass K Halmeil rajakTHKe CIUpaJibHas TajJakTuka — TyMaHHOCTH AH-
Jipome;ibl. Bosbinoe MaresianoBo 00J1aKO - HENMpaBUJIbHA TaJaKTUKa, CITYTHUK
Muneunoro [Iytn. CregoBarenbHo yTBepXKIeHNE — HE BEPHO.

D. IIapoBble 3Be3/1HBIE CKOIJIEHHUS - CAMBIE MOJIO/IbIe 00OBLEKThI B Halleil ['ajakTuke.
[ITapoBnkie 3Be3/iHbIE CKOILIEHUs, 3TO cTapoykuJibl [ajakTuku. x Boszpact or 10
o 11 mappa.mer. Bee onn popecuuku Mueunoro Ilytu. B Hux ne nHabmromaercs
MOJIOJIBIX TOJ1yObIX 3Be3/1. Cie/loBaTe/IbHO JAHHOE YTBEPKJICHHE — HEe BEPHO.

OtBetr. A — Beproe, B — Heseproe, C — Heseproe, D — Hesepnoe

Kpurepun orenuBaHus. 8
[IpaBuibHOE yKa3aHHe O BEPHOCTH WJIM JIOXKHOCTH yTBepKaennit A—D 8
38 KAXKJI0€ C TTOFTCHEHUEM . . ot vot ittt e e et ettt e et e e e e e e e e e +2
38 KAXKJI0€ 003 TOTCHCHMM . . . o\ttt e ettt e e e e e e e e e e e +1
2. Ilapannenn u MmepuanaHbl 8 6aJII0B

Tumencrut A.H.
Pamnyc 3emsn cocrasisger 6371 kM, cuntas hopMmy 3eMJId MapoM — OIPeJesu-
Te:

A. Ha kakux mmpoTax mapaJiiesin Kopode, 9eM MEPHUUaHbl !

B. Kakosa Oyjier nporsizkennoctb 1° Takoil napaJijiesin Ha caMoit OJIM3KOM K 9KBa-
TOpPY IIUPOTe, IJie JJINHA NapaJuien Oy/ieT paBHa, JJIuHe Mepunana’

C. Kakosa Oyzmer mpoTrsikeHHOCTH 1° Mepujnana Ha caMoil OJM3KOH K 3KBATOPY
HMpoTe, rje JJInHa, napaJsJesn Oyjer paBHa, JJIMHE Mepujinana’
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Perenne.
IlocseqoBarelbHO OTBETHM Ha, BOIIPOCHI 3aaYH.

A. Onpegenum ¢ Kakoit MUPOTHI JAJIWHA TAPAJIIE CTAHET PABHOW JIJINHE MEPU -
aHa.

1
27TRp = EQWR@

1
2mRg cos p = 527‘(’R@
1
2

@ = 60° c.a. u ..

Cos p =

CnenoBarenbno Haunnast ¢ 60 mapaJjuiesnn u Jajgee K MoJI0CaM JIJIMHbBI TapaJiie-
Jieii CTaHOBATCS MeHbIIe JIJIMH MepUIUaHOB.

B. OmnpejenuM npoTsKeHHOCTb 1° TaKOil mapaJiieiu.
[ L 2R L 2m - 6371 (60°) = 55.6 ~ 56
= —— 2rRscosp = —— - 21 - COS = 55.6 &~ 56 KM
07 3600 T T 3600
C. OmnpejiesiuM NpoTsi>KEHHOCTb 1° MepuiuaHa
10
Iy =
180°

TRy =111.2 = 111 xm

OrBer. 1. — ¢ > 60° c. ut0. 11. , 2. — lgo = 55.6 = 56 km, 3. — [, = 111.2 =
111 km

Kpurepun oneHuBaHUS. 8
e 01O ST 7 {0 T 1 P 4
2. — l60 = 0D.0 R D0 KM ..o 2
B — Ly = 1112 A 111 KM ottt e e 2
3. 'uranTCcKOe MoJIeKyJIgspHOE 00JIaKO 16 6asoB

Honamuves B.B.

[uranrckoe MosieKysgpHoe objaxo (cocrout uz Mosiekysn Ha) umeer maccy 10°My, u
yrosoit pasmep 13.75'. Paccrosinue 1o nero 10 xuk. Onpepenure:
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8 KJlacc MyHuiunaJabHbIi dTan 15 mos16psa 2023

A. Komnrnenrparuio qactuil B 00J1aKe, eCJId OHO COCTOUT TOJBKO U3 Bojiopoia. OTser
Jlafite B ITyKax Ha KyOW4YeCcKuii CAaHTUMETP.

B. duamerp sToro odjiaka,
C. Kakoe Bpewmsi cBer npoxoaut 310 0bsiako 1o jguamerpy. Orser jaiire B rojax.

Macca aToma Bojopona pasHa — 1.67 - 10727 kr. Macca Cosuna pasua 2 - 1039 kr.
Konrnenrpanus pasHa n = %, ryie N- auciio 00bekToB, V - obbem.

Pemenne.

1. Haitmem nuneitnbie pasmepsl obaka. [1o onpeeseHnio yriioBoro pasmepa 1 moJib-
3ysAchb popMyJiaMy IPUOJIUKEHUSI:

10* - 13.75 - 60
D = 2r - si 2r2r-a/2 = =40
r-sina/ r-a/ S0636E 1K

A pajmyc mosexyisipaoro obsaxka — 20 mapcexk.

2. Haiijiem kosmmuecTBo moJiekys B obJiake. Hamomuum, uro mosiekyiia Bojgopoja Hy
— COCTOUT M3 JIByX aTOMOB BOJIOpojia. Macca NmpoToHa, a CJIeJ0BATeIbHO U aTOMa
BOJIOPOJIA, pasHa 1.67 - 10727 kr.

Torma 4ncsio MOJIEKYT MOXKHO TOJIYUNTH, Pa3/Ie/Inl MAacCy BCEX MOJIEKYJT Ha Maccy
OJITHOI MOJIEKYJIBL:

M 6 1axa B 10°-2-10% kr

N — —
2.-1.67-10727 kr

=6 - 10% mrryk

mH2

3. Tenepnb HaiijieM KOHIIEHTPAIUIO MOJIEKYJI BOJOPOJA B THTAHTCKOM MOJIEKYJISIPHOM
obJiake.

N N -6 - 10
% 5610 = 60 - 10° /M = 60 /e’

T8 4m(20- 206265 - 1.5 101 w)3

3JIeCh Mbl KCIIOJIb30BaJ UM Te dakTbl, Yro B 1 napceke — 206265 acTpoHOMUYECKUX
equnnil. A B onHoi acrponoMudeckoil epuauie — 150 000 000 kumomMeTpos.

4. OTBeTHM Ha TOCJEIHUN BOIpoc 3a/1aun. CKOJLKO BpEMEHHU CBET MPOXOIUT Yepes
00J1aKO 110 €ro Jiuamerpy.
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A D 40k 40-206265-1.5- 10" w

_ _ — 4125300000 cox = 131
¢~ 300000 xu/c 300000 K /¢ oo e

Orser. D = 40 ux, n = 60 wr/cm®, At = 131 rog

Kpurepun oneHnBaHNS. 16
JIuneitabie pazmepbl o0aka - D =40 1K .. ... 4
OmnpejiesieHre KOJUIECTBA MOJEKYIT B OOJIAKE . .« oo \vv vt et e eee e eeeaee 4
KOHIEHTDALIMS « .« . oo oottt et e e e e e e e e e e e e e e e e e 4
BpeMs TPOXOXKICHUE CBETOBOTO CUTHAIIA « « « .t v et ettt et et e eeeeeee e ees 4
4. 3Be311a 16 b6as1oB

Kysnevuos M.B.

3Besa it Habuoaresst B Poccun KysibMUHUDYET B BEepXHEH KyJbMUHAINNA HA BbI-
core hy = 70° rpajycoB, a B HUXKHell KyJIbMUHAIIUU 3€HUTHOE PACCTOAHUE TaK K
cTaHOBUTCA paBHbIM z| = 70°. OTBeTbTe Ha Clle/lyIoMne BOIPOCHL:

A. Ounpejesure mmpoTy MecTa HAOJIIOIEHNS.
B. Oupejenure CKJIOHEHUE 3BE3/IbI.

Obs3aTe/IbHO HAPUCYTE MOSICHSONINI 3aa1y PUCYHOK ¢ HeOecHOi cdepoii.

Pemenne.

Hapucyem pucynok k narmeii 3agade. OTMeTnM Ha HeM JiBa ajgbMykanTtapata (h; =
70° u hy = 20°). Baeck u gajee Mbl cpady nepernuin ot z; = 70° k hy = 20°.

B ceseprom nostyiapuu (1o yesioBuio 3ajadu, Habsogaresb Haxoaurest B PO), Huk-
Hsisl KyJbMuHaus (Touka B1l) cBeTwmia MOXKeT OBITH TOJBKO HAJ| TOUKOW ceBepa, a
BEPXHsIsl KYJIbMUHAIINS KaK HaJl TOUKOi tora (Al), Tak u Haj Toukoii ceBepa (A2).
Paccmorpum oba ciaydas.

Cuaygaia penirM 3ada4y, KOr'lJ/la BEPXHAA KYyJbMHUHalOWA IIPOUCXOJUT K KOI'y OT 3€HU-
Ta.

hy = 90° — ¢ + 8 = 70°
hy = —90° + ¢+ 8 = 20°

BbrureM u3 BepxHEro ypaBHeHUsI HUXKHEE:
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Puc. 1: Pucynok k 3amade 8.4

180° — 2 = 50°
w = 65°

Cpasy ke onpejiesinM CKJIOHEHNE 3BE3/IbI

d=hy —90° 4+ ¢ =70° — 90° 4 65° = 45°

Teneps paccMOTPUM BapuaHT, KOIJIa BEPXHSIST KyJbMUHAIMs TTPOUCXOJUT C JIPYTOil
CTOPOHBI OT 3CHUTA

hy = 90° + ¢ — § = 70°
hy = —90° + ¢+ 6 = 20°

Pemmum ero ornocurebHo @Y, AJId 9TOT'O CJIO2KUM BEPXHEE U HU2KHEE YDABHECHU !

20 =90°
@ = 45°

B sToMm cityuae ckyioHenne 3Be3/ipl 0 = 65°

CronT OTMETHTH, UTO OYAYT YKeJTalolue 3amucaTh OTBeT B Bue +£65°, HO 9TO HeBep-
Ho. Tak Kak B yc/ji0BUHU 3a/1a41 CKa3aHO, 4TO HAOJII0/[aTe/Ib HAXOUTC Ha TEPPUTOPUU
Poccuiickoit @eneparun. [loaToMmy oTBETHI ¢ OTpUTIATETLHBIME ITUPOTAMEI OYIYT OT-
JIEJIBHO MITPpadOBaTHCS.

BcOIII. Acrponomusi. MockoBckasi 001acTh cTp. 6 u3 13
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OtBet. (1): p; = 65° u §; = 45°. (2): g = 45° u d9 = 65°,

Kpurepunu oneHuBaHUS. 16
PUCYHOK TOSICHSIIOIIMM BAMATY .« .« o vt e ett e ettt e e et e et et e e e e e 2
YTBEPKJIEHUE, UTO B BAJAUE JIBA CIYUAS « « vt e et e e et e et e e e e e 2
[Tepexo/1 OT 3¢eHUTHOTO PACCTOAHUS HUKHEH KYJIbMUHAITMH K BBICOTE . ... ......... 2
Haxoxierue 2 mupoT v 2 CKIOHEHUM . ..o o vttt 4 x2
3aIUCHh UTOTOBOIO OTBETA . .\ vt e ettt ettt ettt e e et e e et e e e 2
5. N neanbHblilt Mup 16 6as1oB

Henamves B.B.
[Ipencrasbre cebe, aro Bee opouThl 00bekTOB CoTHEUHOl crucTeMbl (GOIBITUX MIAHEeT
¥ UX CIIYTHUKOB) HAXOJSTCS B OJJHO MJIOCKOCTH U SIBJISIFOTCST KDYTOBBIMHE, & OCH Bpa-
HeHusi OObEKTOB BOKPYT' CBOEH OCH IIePIEH UK YJIAPHBL 3T 1iockocT. Onpejesmre
Ha KaKKX HIAPOTAaX 3eMJIM MOXKHO HaOJII0JIaTh IIOJIHOE COJIHEUHOE 3aTMEHHE.

Permmenne.

IlepBoe, 9TO HEOOXOJAUMO ClleJIaTh - 9TO BBECTH OIPEJEICHUE HOJHOIO COJHETHOIO
3aTMEHUsA. DTO MOMEHT KOrJia TeHb JIyHbI Ioajjaer Ha HoBepXHOCThL Jemuin. Cesno-
BaTEJHLHO HEOOXOAMMO OIPEJIEINTh, MO aeT JU TeHb Ha, 3EeMJIIO.

Coummme Jlyna Senrst

aq

ag

Omnpegenum gaauay Tenn JIyHbBI, HCTOIB3YsT MOI00HBIE TPEYTOJIHHUKH:

a@—aﬂyﬂm—kr R

r RﬂyHbl
o = ATyt~ Ry 1
T RﬂyHbl
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Go = QJTypp  1.5-10° — 3.8 10°
R 1 - 6.9-105
RHYH])I 1737

= 377592 = 377600 k™

T =

Camas OJM3Kasl Ke TOUKa, 3eMJIM K TEeHHU OyJIeT Ha 9KBATOPE B II0JICOJTHEYHON TOUKE.
[Tocauraem Ha Kakoil BbICOTE OYJIeT 3aKaHINBATHCS TEHb JIyHBI:

Oy — 7 — Re = 384400 — 377600 — 6371 = 429 xu

CurefoBaTesibHO TeHb He OyJleT JIOCTaBaTh JI0 MOBEPXHOCTH 3EMJIU U IIOJIHBIX COJTHEY-
HbIX 3aTMEHUIl HAOJIIOAAThCsl He OyleT HI Ha KAKUX IIUPOTAX.

OtBer. [IoHBIX COJHEUHBIX 3aTMEHMI HAOJIOJATHCS He OYIeT HU Ha KaKUX IHPO-

Tax
Kpurepunu oneHuBaHUS. 16
[TpaBubHast cXeMa COTHETHOTO BATMEHWIS « . .« ot v ettt et e et e et e e e e e 2
Paccuer mamHbI TEHU JIVHDI. .. ..o 6
VHUET PABMEPA SEMUIIH - . .« ot eet ettt et et e e e e e e e e e e e 4
BbIBO/I O TOM, 9TO TEHBb HE JIOCTAHET JIO HOBEPXHOCTH . o .\ vvvveeeeaeeaaeeen . 2
OTBeT - HU Ha KaKUX IMUPOTaxX, T.K. He Oy/IeT MOJHBIX COJHEUHBIX 3aTMEHUI . . . . . . 2
6. KpacHbiit kapJauk 16 6asmoB

Kysneuos M. B.
Y HekoTopoit 3Be3an! pajguycom B 14% pagnyca Comnna, 00HAPY KN JBE 3K30ILIa-
Hetel, A 1 B, ¢ onunakoBeiMu pagmycamu 1.2 pajuyca 3eMyn Kaxkjias. Bparmaro-
IHeCcst BOKPYT 3Be3/Ibl O CKOpocThio 60.9 kM /cek un 47.3 km/cek . [leppasi mianera
JleJ1aeT OJuH 00OpOT BOKPYT 3Be3JIbl 3a H.2 JiHsl, a Bropas 3a 11.2 jaus. OrBerbre Ha
CJIeJTYIONINE BOTIPOCHI:

A. KakoB MakcuMaJ bHBIH yriioBoit pasMep mianersl A n B ipn nabiionennsix neBo-
OPY2KEHHBIM IJIA30M, ¢ HOBEPXHOCTH JiI000# n3 miaHer A uan B?

B. Bugen s auck mjiaHeTbl HEBOOPYKEHHBIM IJIA30M, C IIOBEPXHOCTHU JII0OOH u3
maaner A nim B?

C. Kakos yrioBoit pasmep mianersl A u B nipu HaOJIIOAEHUSIX HEBOODPYKEHHBIM
TJIa30M, C TOBEPXHOCTU 3BE3IBI!

D. Kaxkos yrioBoit pazMep 3Be3/bl Ipu Habmonennn ¢ miadet A n BY
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CuwuraiiTe, 9TO IJIAHETDHI JIBUTAIOTCs B OJHOM IJIOCKOCTH 10 KPYTOBBIM OPOUTAM.

Pemtenwne. [Tapamerpb! B34TH U3 peasibHON 3K30IJIAHETHOH cucTembl 3B€3/1bl [Tpok-
cuma enraspa. Onpenennm paguychbl OpOUT MJIaHET:

T 2ma _ VATA
== — a =
Vv A 27

C VyTs  60.9-5.2

= 0.029 a.e.
o o 0.029 a.e

ap

 VpTp  47.3-11.2

= 0.049 a.e.
. Gy 0.049 a.e

ap

MakcuMmabHbBIM YIJIOBOH pasmep OyIeT Ipu MUHUMAJILHOM PACCTOSIHUHN MEXKTY ILIa-
HeramMu. MUHUMAaJbHOE PACCTOsAHME MEXK/1y IJIaHeTaMu OyjieT TOrjia, KOrjia OHM Pac-
[IOJIOXKATCHA HA OJHON IPAMONA C OJIHON CTOPOHBI OT 3BE3/IbI:

Apin = ap — ayq = 0.049 — 0.029 = 0.02 a.e.

Haiijem yriioBoit pasmep mianersl B na nebe mianerst A. BenomunMm, 910 B oHOM

pajuane 1 paj = 57.3° = 3438 = 206265":

2 2.1.2-6371
fio — 3438/ 637 —17.5

0 = 3438

Haiijiem yruioBoii pazmep mjanetbl A cO 3Be3/ibl, TPEHEOPEKEM PaJInyCcoOM 3BE3JIb,
OH MHOTO MEHBITE YeM PACCTOSHUE OT 3BE3JIbI /IO MIAHETHI:

2R 2.1.2.6371
— 3438’22 _ 343¢/ — 12
A an 0.029- 1.5 10°

Haiijiem yruioBoit pasmep mianerbl B co 3Be3/ibl, npenedpekeM pajinycoM 3Be3Jibl,
OH MHOTO MEHBIIE YeM PACCTOSHUE OT 3BE3JIbI /IO MIAHETHI:

2R 2.1.2.6371
— 3438’29 _ 3438 — 79
aB Py 0.049-1.5- 10°

Y r10oBoi pa3mep 3Be3/Ibl ¢ IIaHeThl A:

BcOIII. Acrponomusi. MockoBckasi 001acTh cTp.9 us3 13



8 KJlacc MyHuiunaJabHbIi dTan 15 mos16psa 2023

2R 2.0.14-7-10°
— 3438’29 — 3438 — 155 ~ 2.6°
P a4 0.029-1.5 - 108

Y1JI0BO# pa3mep 3Be3/ibl C IL1aHeTbl B:

2R 2.0.14-7-10°
— 3438’29 — 343% =92 ~ 1.5°
P g 0.049 - 1.5 - 108

OTset. Yriosoii pasmep A na nebe B u B na nebe A - 0 = 17.5', na juck 6yer sujien
HEBOOPY KEHHDBIM IJIa30M, YIVIOBOI pasmep IaHeTsl A co 3Be3bl oy = 12/, yriosoii
pasMmep TuaneThl B co 3sesnnl ap = 7.2/, YrioBoit pasmep 3Besibl ¢ IiaHeTsl A
B4 = 2.6°, YrioBoit pazMep 3Be3bl ¢ maaHeTsl B g = 1.5°

Kpurepun orienuBaHus. 16
Painyc OpOUTDBI TTAHETBI A ...\ttt e e e e e 2
Pajinyc opouThl ttaHeThl B ... o 2
MuHUMATBHOE PACCTOTHUE MEXKJTY TITAHETAMIY . . . o e vt eette et et et e aee e 1
Haiiien yrioBoit pazmep OHON MIAHETHI € JAPYTOM . o oot 1
JWCK 1IaHeThl BUJIEH HEBOOPYKEHHBIM TJTABOM . ..t vttt et et e e e eee e e 2
YIIIOBOI paszMep IJIAHETBI A €O BBEBIIBL .« ottt vttt et et et e ne e 2
Y1J10BO# pa3Mep MJIAHETHI B CO BBEBIIBI . .o oottt et 2
YIII0BOI paszMep 3BE3JIbI € IIAHETBI A ... e 2
Y1J10BO# pa3mMep 3Be3/Ibl € MJIaHeThl B ... .o 2
7. 3Be3aHBIE TPEKN 20 GaJLIoB

Horvamves B. b

[Tepes Bamu HeraTus (1BeTa MHBEPTHPOBaHLI) (oTorpadnu 3Be3HbIX TPEKOB. [Ipo-
BeJINTE HEOOXOIMMbIe ocTpoeHus Ha ¢gororpacdun. Omupegenure:

A. Ilupoty mecta HabJIOACHUS.
B. Cropony ropusonTa B HalIpaBJ€HUU KOTOPOIl ciiesiana ¢gpororpadus.

HOCTpOGHI/Ie N M3MEpeHnd MOXKHO IIPOBOJMWTL ITPAMO Ha YCJIOBUU 3aJlavu. JIuer ¢
yCJ1OBUEM 00s13aTEeJILHO c,uaﬁTe BMeECTE C pellIE€HUAMM.

Pemtenme. Tak Kak iiepeji HaMu HeraTun, TO TeMHbIE 00JIACTH — ITO CYTOUYHbIE TPe-
KU 3Be3/1. Takyto ¢ororpaduio MOKHO CHATH, €CJIM CAeJaTh JJTUTEIbHYIO BbIIEpPK-

KY.

BcOIII. Acrponomusi. MockoBckasi 001acTh crp. 10 m3 13



8 KJlacc MyHuiunaJabHbIi dTan 15 mos16psa 2023

[IpoBesieM JTMHUIO TOPUBOHTA.

Haiijilem Tpeku, KoTophie BbINIs AT Hanbosee npsiMbiMu. [Ipsimbie Tpeku y 3Be31 Oy-
JIyT BOJIM3U HEOECHOTO 9KBATOPa, KOTOPBIH MepecekaeT TOPU30HT B TOYKAX BOCTOKA,
¥ 3amajia. deM jasbiie OT TOUeK BOCTOKA/3amajia K 0Ty WK CeBepy, TeM 0oJiee u30-
HYTBIMEU Oy/IyT TPaeKTOpuu 3Be3j1. B urore B ToUKe ceBepa CyTOUHBIH TPEK 3BE3/IbI
KACaeTCsi TOPU30HTA CBEPXY (3TO Oy/er He3axosias 3Be3/a), a B TOUKE 0Ta TPEK
KAcaeTcsl TOPU30HTA CHU3Y (9TO — HEe BOCXOJISIIAst 3Be3/1a,).

Bo6Jin3u TOYeK BOCTOKA M 3al1aja Mbl MOXKEM BOCIIOJIB30BATHCS ILJIOCKUM HPUOJIIKE-
HUEM JIJIsI PellleHus 3a/1a4 110 reoMeTpur HebecHoi cpepbl. Y0 MeXK 1y FOPU30HTOM
1 HaIpaBJIEHUEM Ha TOJIIOC MUPA PABEH (P, CJIEJOBATEIHHO YIOJ MEXKJTY CYTOIHLIMU
TpeKaMW CBETHJI Ha HeOECHOM 3KBATOpe W ropu3oHTOM paseH 90° — .

3areM M3MEpHUM IIPU IOMOIIK TPAHCIOPTHUPA YIOJI 3aX0/la TPEKOB.

a = 52°
OnpeiesiuM MUPOTY:

a=90"—¢ — p=90°—a=90°— 52° = 38°

Tenepsb omnpejie/iiM CTOPOHY IMOpU30HTa. Pa3 Ha n300parkKeHUuU eCTh HpsMble TPEKH,
TO B Ka/Ip HomaJiu objactu HebecHOro sxkBaropa. Kak nsBecrro, HeOECHbBI 9KBATOD
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Puc. 2: CeBeproe mnosrymapue

IIepeceKaeTcs ¢ TOPU30HTOM B TOYKAX BOCTOKA M 3allaja. JHAYUT OTBETOM MOI'YT
ObITh BOCTOK mJim 3anaj. Ho, 1o jganHoit dpororpadun orBer MOXKHO JaTh OoJiee
O IPOOHDIIA.

Ecnn aBrop dpoTorpaduu HaxouTCs B CeBEPHOM IOJIYIIapUU, TO Ha KaJPe HaXOUTCs
TouKa BocToka. CiieBa, 3a KajpoMm, OyjieT Touka ceBepa. A Ha BBEPX BJIEBO, 0] YIJIOM
(0 HAIIPaBJICHA OCb MHUDPA.

A eciin poTorpad HAXOMUTCS B 102KHOM IOJIYIIAPUAN, TO OTBET ITOMEHsIeTCs. B 1oxKHOM
HOJIYIIAPUN CBETUJIA TAKXKe BOCXOJAT Ha BOCTOYHON CTOPOHE, CAJSITCsI Ha 3aI1a, [HO.
Ho cyrounoe jBukeHue MnpoUCXOJHUT CIIPaBa, HaJEBO, TO €CTh B IPOTHBOIIOJIOXKHYIO
JUIst HAC cTOpoHy. Torja 3jech n3o0parkeHa TOUYKa, 3alajia, cjaeBa 3a KaJpom Oyjer
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TOYKa I0ra, a MOJ YIVIOM (¢ BBEPX HAJIEBO HAIPABJCHA OCb MUPA U IOXKHBII MOJIOC
MUDPA.

OtBet. A. ¢ = 38° c.mi. B. Bocrok, A. ¢ = 38° 10.m. B. Bana

Kpurepun orienuBaHus. 20
[IpOBE/IEHO TOCTPOCHUE TOPHBOHTA .+« vvv v ee ittt e ettt et e e e et e e e e 2
ObocHoBaHUe, 9TO MMPSIMbIE TPEKU OTHOCSITCS K HEOECHOMY SKBATOPY . ... ..o....... 2
ObocHoBaHue, 9TO YTOJ MEXKTy HED.9KBATOPOM M TOPU30HTOM paBeH 90° — ¢ ... .. 2
Haiijen u jocTpoen 0 TOPU30HTA, TPSIMOA TPEK BBEBIBI . . . oo ooveeeeeeeeeane . 2
OnpenesieH TPaHCIOPTUPOM YTOJI 3aX0J1a TPEKa ¢ TOYHOCTBIO HE XyxKe 2°......... 4
OIMMOKa, ONpPeeeHNe YIJIa DOJIEE 2° . . . .. 2
OIIMOKA DOJIBIIIE D ...ttt ettt e et e et e e e et 1
OmIOKA XY2KE 100 L. 0
OnpeiesieHO 3HAUCHUE TTUPOTHI B O0OUX HOJIYIIAPHSIX .« o o o vvveee e e e e e e e 2
Haiijieno BepHOe HalpaBjieHuE CTOPOHBI TOPU30HTA JIJIS CEBEPHOIO MOJYIIAPHI . . . 3
Haiijieno BepHOe HalpaBjeHe CTOPOHBI TOPUBOHTA JIJIsT I0XKHOTO TOJIYTIAPHS . . . . . 3
Orger "BocToK /3ama " 6e3 MPUBSIZKE K TOIYIIAPHIM « « .« .o v eeeeeaeeneenns 1
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