BCEPOCCHUMCKAS OJIMMIIUAJIA IIKOJBbHUKOB 10 ACTPOHOMUUA

MYHI/IIII/IHA.JII)HHﬂ 9TAIl
B KPACHOSAPCKOM KPAE
2021-2022 YYEBHBIV 'O/
OTBETBI
7-8 KJIACCbI
Ne 3amanms MakcuMalbHBIN 0alt
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2. 8
3. 8
4 8
Utoro: 32 Gamna

NOAPOBHOE PEHIEHUE 3AI[AHI/II71
7-8 Kj1accenl

Obwue ykazanus: 3a NPABUIbHOE NMOHMMAHUE YYAaCTHUKOM OJUMIIMAJbI CYTH IPEIOCTABIEHHOIO BO-
Ipoca ¥ BbIOOp IyTH PELICHUs BhICTaBIsieTCs He MeHee 4—5 O6amtoB. Ilpu oTcyTCTBUM MOHUMaHMS CUTYallud U
JIOTHYECKOMN CBSI3aHHOCTU PELICHMsI OIIEHKA HE MOXET MpeBbIIaTh 2—3 O6ama gaxe npu GopMaibHO MpPaBUIIb-
HoM oTBeTe. C Ipyroil cTOpoHbl, apuMeTHdecKue OMMUOKH, MPUBOASIINE K HEBEPHOMY OTBETY, HE JIOJIKHbI

OBITH OCHOBAaHHEM [l CHIDKEHUS OLIEHKH Oosiee ueM Ha 1-2 6amna. XXiopu BripaBe BBOAUTH COOCTBEHHBIE KpPH-
TEpUU OLEHUBAHUS padOT, HE TPOTUBOPEYAIIIE OOIIMM PEKOMEH/IAIUAM T10 TIPOBEPKE.

1. MereopHble NOTOKH

3aoanue

VYkaxuTte, B KaKUX CO3BE3AMIX HAXOAATCS paHaHThl METECOPHBIX MMOTOKOB — TOUKH Ha HeOecHO cdepe,
U3 KOTOPBIX, KaK KaKETCS BCIEACTBHE SIBJICHUS MEPCIEKTUBBI, BBIJICTAIOT METEOPHI OJHOTO MOTOKA, JBUTAO-
IIMECs] Ha CAMOM JIeJIe B TPOCTPAHCTBE MapaUIeIbHO IPYT APYTY:

a) [lepceunsr; 6) Jlupunsr; B) Jdpaxonunsr; r) ['uapunst; n) Hedennsr; e) Kaccuonenast; x) Jleonumsr,
3) 'epkynuel.

Pewenue

MeTeopHBbIe TIOTOKH HA3BIBAIOTCS B COOTBETCTBUHU C HA3BAHHSIMH CO3BE3/IMM, B KOTOPBIX HAXOMISATCS UX
paIuaHTHI.

Omeem: a) llepcennsl — cozpe3aue [lepces; 6) Jlupuasr — co3Besaue Jlupsl; B) JIpakoHUABI — CO3BE3AME
Hpaxona; t) I'mapuast — co3se3aue ['mapser; 1) Lledbennsr — co3sesnue Lledes; e) Kaccnoneuas: — co3pesaue
Kaccuonen; x) Jleonnnsr — cozpesnue JIbBa; 3) ['epkynuasl — coze3aue ['epkyeca.

Kpumepuu oyenusanus

3a KaXxJ10€ BEpHO YKa3aHHOE Ha3bIBaHHE cO3Be3aus — 1 6am.

2. JlnuHa TeHHn

3aoanue

B kxakue mHU roja B SICHBIN COJIHEUHBIN ITOJIIEHL Balla TEHL OBIBAET MAKCUMAIbLHON M MUHHUMAaIbHOMN
nuHbl? [loueMy 3To mpoucxoaut?

Pewenue

3a c4€T TOro, YTO OCh BpAICHHUS 3eMJIM HAKJIIOHEHA (OTKJIOHEHA OT MEPIEHINKYIISIPa K TUIOCKOCTH €€ OpOu-
ThI) WIH, APYTHMH CIOBaMH, SKBATOp 3e€MIIM HAKJIOHEH K TUIOCKOCTU €€ OpOMTHI, a TAKXKe BCIEICTBUE OOpaIleHHUs
3emuu Bokpyr ColHIta, MPOUCXOIUT cMeHa BpeMEH rona. CreayeT OTMETUTh, YTo COJTHIIE MOKET HAXOIUTHCS TPsi-
MO HaJl TOJIOBOM (B 3€HUTE) TOJBKO sl HaOMroaTesnel, pacoiaoKeHHbIX B Mpeenax reorpauyeckux mupoT OT
9KBATOpA JI0 CEBEPHOTO U I0KHOTO TPOTHUKOB (0T 23,5° c.1u1. 10 23,5° ro.m1). Jlist Hac makcumarbHast Beicota CorHITa
(MeHbIIIast, YeM 3€HUT) M, COOTBETCTBEHHO, MUHUMAJIbHAS JUTMHA TCHH B TOJIZICHb ObIBACT B JICHB JICTHETO COJIHIIC-
ctosiHus (B 3TOT JieHs COJTHIIE B TIOJIIEHh BUAHO B 3€HUTE Ha CEBEPHOM Tporuke). Yepes monroza, B I6Hb 3UMHETO
cosHuecTosiHusL, COJIHIIE B MOJIICHD B 3€HUTE y>K€ HaJ F0’KHBIM TPOIMKOM, a JUIS KUTEJIEH YMEPEHHBIX CEBEPHBIX
LIMPOT B 3TOT JeHb BbIcOTa COJIHIIA MUHUMAJIbHA, & TEHb — MaKCUMaJIbHA.
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Omeem: B THU JIETHETO / 3MMHETO COJHIIECTOSIHUI Ha HAIIMX IITUPOTAX BBICOTA MOyAeHHOro CoJHIIa Mak-
cuMasibHa / MuUHUMasbHa. YeM Hike ConHie — TeM JUIMHHee TeHb. [loaToMy e€ anvHa MakcuManbHa B I€Hb 3MM-
Hero conHiecTossHus. Y Hao0opoT — MUHMMAaJTbHA B JIEHB JIETHETO COJIHIIECTOSIHUS. A M3MeHeHue BbicoThl ConHIa
B TEYEHHE I'0/1a CBA3aHO C TEM, YTO 3€MHOM SKBAaTOp HE JIEKUT B INIOCKOCTH 36MHOM OpOUTBHI, IO KOTOPOW OHA JIBH-
xkercst BOKpyT ComHiia (och BpalieHust 3eMiId He TIEPICHAUKYIISIpHA €€ opouTe).

Kpumepuu oyenusanus

Hcnonb30BaHne NOHATHH «JIEHb 3MMHETO COJTHLECTOSHUSY U «JIEHb JIETHETO COJHLECTOSHU — 2 Gasia.

[IpaBunbHOE yKa3aHue, YTO caMasl AJIMHHAS T€Hb OyJET B I€Hb 3UMHET0O COJIHLIECTOSIHUSI, KOPOTKasi — B
JIeHb JIETHETO COJIHLECTOSHUS — 2 Oana.

OOmpsicHeHNEe pUYKHBI U3MEHEHUs BbIcOTh CoJHIIA B TeueHHe roja — 4 dasmia.

IIpumeuanue: TIOCKOJIBbKY JTHU JIE€THETO M 3UMHETO COJHLECTOSHUI B pa3HbIE IO/l MOTYT IPUXOAUTHCS Ha
passsble natel (mpumepHo 2021 urons u 21-22 nexalpsi), TO UX yKa3aHHE IPUBETCTBYETCS, HO HE OLICHUBAETCH.

3. JIBe Toukm Ha 3emJie

3aoanue

KakoBo paccTrosiHue B KWJIOMETpax MEXIy JBYMS TOUYKAMH, PacllojOkKEHHBIMU Ha SKBATOpe 3eMIIM, €CIU
oJiHa Touka umeer aonroty 10° 15' B.x., a npyras — nonroty 2 4 37 muH B.A.7

Pewenue

Jlonrota MOXKET MU3MEPSTHCS Kak B TPaayCHON Mepe yria, Tak U B 4acoBOM. OHM CBS3aHBI MEXKIY COOOM
OUYEBUJIHBIM COOTHOIIEHHEM 24 u = 360°.

[IpuBeném HOATOTH TOYEK K OJHUM €IUHUIIAM U3MEPEHMSI, HAIIpUMeEp, NepeBeEM 2 4 37 MUH B TPalyCHYIO
Mepy yria (OAWH U3 BO3MOXKHBIX CIIOCOOOB):

1) ucxomast u3 3BeCTHOTO cooTHOomeHus 1 4 = 15°, momyuum (249 - 15°)/ 1 a=30°;

2) U3 APYroro U3BeCTHOTO cooTHomeHus 1 muH = 15', naitném, yto (37 muH - 15") / 1 mun = 555'; yun-
ThIBast, 4to 1° = 60, To (555" - 1°) /60" =9,25°, a Tak (0,25° - 60") / 1° = 15', Torma 9,25° =9° 15';

CKJIaZIbIBast pe3yabTathl 1. 1 u 1. 2, momyunm 30° + 9° 15'=39° 15",

Taxum obpazom, 2 u 37 mun = 39° 15'.

Ilpumeuanue: y9aCTHUKH MOTYT, HA000pOT, iepeBect 10° 15' B yacoByto Mepy yriia (OJUH U3 BO3MOKHBIX
CIoco0oB):

1) mepeBeném yriaoBble MUHYTHI B JOJIH Tpajayca, yuuTbiBas, uro 1° = 60', rorma 15" - 1°/ 60" = 0,25°,
TakuM obpazom, 10° 15" =10,25°.

2) ucxons u3 cootHouenus 1 9 = 15°, momyuum: 1 1 - 10,25° / 15°= 0,68 4, a tak kak 1 4 = 60 muH, TO
0,68 9 - 60 My / 1 u~ 41 MuH, Takum oOpazoMm, 10° 15'=0 g 41 muH.

Tenepr HaliAéM pa3HOCTH JOITOT, YUUTHIBAS, YTO Y 00EMX TOYEK JOJTOTa BocTouHas: 39° 15'— 10° 15' =
29°00'".

3Hast SKBaTOPUAIIbHBINA panyc 3emiu Wi B3sB ero u3 [Ipunoskenus 1 k 3amanusiM (R3 = 6378 kM), HaliaEM
JUTMHY ayTH 5kBatopa B 1°. Ona paBHa 2-mR3/ 360° = 2-3,14-6378 km / 360° = 111,3 km.

OxoHUaTENTFHO HAWAEM PACCTOSTHUE B KMJIOMETpaxX MEXKAY ABYMs TOUYKaMu Ha skBarope: (29° -111,3 xkm) /
1°=3227,7 km.

Omeem: pacCTOSIHUE MEXTY JIByMsI TOUKaMH Ha HKBATOPE C 3aIaHHON JOJITOTOM cocTaBiseT 3227,7 kM.

Kpumepuu oyenusanus

BepHblii nepeBoJ; 10Ir0TH K OAHUM €JMHULIAM U3MepeHus — 4 Oauia.

Brruucnenue vy 3HaHKUE UTMHBI TyTH SKBaTopa B 1° — 2 Gaa.

BepHoe omnpenenenue pacCTOSHUSI MEXKIY IByMs 33JaHHBIMH TOYKaMu — 2 OaJia.

4. Ha Mapc 3a 3 nus

3aoanue

CoBpeMeHHbIE MEXKITJIAaHETHBIE CTAHLIMU A0JIETa0T 10 Mapca 3a 7—8 MecsileB. AMEpUKaHCKUN MH)KEHEP
MPEUIOKIIT U1K CO3JJaHUs CUCTEMbI, KOTOpast IIO3BOJIMT, KAK OH YTBEPKAAET, J00paThCs 10 KpPAaCHOM IIaHe-
TBI BCETO 3a 3 JHs. Beraucinure cKopocTh (B KM/C) TAKOr0 KOCMHUYECKOTO armapara, eciid CYUTaTh, YTO OH OY-
JIeT TBUTaThCsl PABHOMEPHO MO MPSIMOI TpaeKTOpUM B MOMEHT HauOobIiero conmmkenuss Mapca ¢ 3emnéit, ko-
I71a paccTOsTHUE MEXy IiaHeTamu coctasiseT 0,38 a.e.

Pewenue



Y4acTHUK MOXKET 3HaTh Win HaWTH B [Ipunoxkenun 1 x 3agaHusiM, 4TO BEMYMHA | aCTPOHOMUYECKOM
eauHUIbl cocTaBiisieT 149,6 MiH kM. 3HauuT, paccTtosiHue oT 3emu 10 Mapca cocraBur 0,38 a.e. - 149,6 muH
KM = 56 848 000 xm.

Tenepb HY>KHO MEPEBECTU 3 CYTOK B CEKYHBI: 3 CyT. - 24 4 - 60 muH - 60 ¢ =259 200 c.

Tak kak ABMKEHHE KOpaOJii paBHOMEPHOE M MPSIMOJIMHEHHOE, TO CKOPOCTh KOCMHYECKOTO ammapaTa
coctaBut 56 848 000 xm /259 200 ¢ = 219 km/c.

Omeem: 219 km/c.

Kpumepuu oyenusanus

3HaHue WK ucnosjb3oBanue u3 [Ipunoxenus 1 BeTMYUHBI ACTPOHOMUYECKON €IMHUIIBI B KUIOMETPax U
BEpPHOE BBIUUCIIEHHE paccTosiHuA 10 Mapca B kuinomerpax — 3 Oasia.

BepHnblii mepeBo CyTOK B CEKYHIbI — 3 Oasia.

BepHoe BbIumcieHre CKOPOCTH KOCMUYECKOTO armapara B Km/c — 2 Oasia.

3agaHus TOATOTOBHIIU:

MpeAcenaTeb NPeAMETHO-METONYECKONH KOMUCCHH PETMOHAIBHOTO 3TANa BCEPOCCUMCKOM OJIMMITHA B
LIKOJIbHUKOB B KpacHOsIpCKOM Kpae 1o acTpOHOMUM, KaHAMAT TEXHUYECKUX Hayk, foueHT C.B. byrakos;

MpEeCeaTelb )KIOPU PETHOHAIBHOTO ATana BCEPOCCUICKON OJIMMIUAAbI IIKOJbHUKOB B KpacHospckom
Kpae 1o acTpoHOMHUH, 4iieH Poccniickoit Acconmanuu yuureneit actponomuu C.E. I'ypbsHOB.

C 3aMeyaHHMsIMH, TOXKEJIAHUSMHU, NPEIIOKEHUSIMU U BONPOCAMH MOXHO oOpalmaTbCs MO apecy:
butakov@kspu.ru wium mo ten. 8-904-897-97-60.
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BCEPOCCHIMCKAS OJIMMITUA TA IIKOJIBHUKOB 11O ACTPOHOMHUH
MYHUIUIIAJIBHBIN STAII
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JIn4HAag IOIIHCE VIACTHHKA Bce nona 00A3aTeIbHbL K 3aN0IHeHHIO!




BCEPOCCHUMCKAS OJIMMIIUAJIA IIKOJBbHUKOB 10 ACTPOHOMUUA

MYHUIIUTIAJIBHBINA STAIT
B KPACHOSPCKOM KPAE
2021-2022 YYEBHBIN I'OJl
Kiacc: 7-8 udp:
3ajaHue: 1 Crpannua: 1

BeInonHsiiTe pelieHre TOJIbKO Ha JIUIEeBO cTopoHe Oanka. OOpaTHYI0 CTOPOHY MOYKHO HCIIOJIb30BaTh Kak YepHOBUK. [1pu HeoOX0-
JIUMOCTH BBl MOKETE MONY4YUTh JONOTHUTEIBHBIE CTPAHULIBI [T PEILICHUSI.



BCEPOCCHUMCKAS OJIMMITUAJIA IIKOJJbHUKOB ITO ACTPOHOMUN

MYHUIIUTIAJIBHBINA STAIT
B KPACHOSPCKOM KPAE
2021-2022 YYEBHBIN I'OJl
Kiacc: 7-8 udp:
3ajaHue: 2 Crpannua: 1

BeInonHsiiTe pelieHre TOJIbKO Ha JIUIEeBO cTopoHe Oanka. OOpaTHYI0 CTOPOHY MOYKHO HCIIOJIb30BaTh Kak YepHOBUK. [1pu HeoOX0-
JIUMOCTH BBl MOKETE MONY4YUTh JONOTHUTEIBHBIE CTPAHULIBI [T PEILICHUSI.



BCEPOCCHUMCKAS OJIMMITUAJIA IIKOJJbHUKOB ITO ACTPOHOMUN

MYHUIIUTIAJIBHBINA STAIT
B KPACHOSPCKOM KPAE
2021-2022 YYEBHBIN I'OJl
Kiacc: 7-8 udp:
3ajaHue: 3 Crpannua: 1

BeInonHsiiTe pelieHre TOJIbKO Ha JIUIEeBO cTopoHe Oanka. OOpaTHYI0 CTOPOHY MOYKHO HCIIOJIb30BaTh Kak YepHOBUK. [1pu HeoOX0-
JIUMOCTH BBl MOKETE MONY4YUTh JONOTHUTEIBHBIE CTPAHULIBI [T PEILICHUSI.



BCEPOCCHUMCKAS OJIMMITUAJIA IIKOJJbHUKOB ITO ACTPOHOMUN

MYHUIIUTIAJIBHBINA STAIT
B KPACHOSPCKOM KPAE
2021-2022 YYEBHBIN I'OJl
Kiacc: 7-8 udp:
3ajaHue: 4 Crpannua: 1

BeInonHsiiTe pelieHre TOJIbKO Ha JIUIEeBO cTopoHe Oanka. OOpaTHYI0 CTOPOHY MOYKHO HCIIOJIb30BaTh Kak YepHOBUK. [1pu HeoOX0-
JIUMOCTH BBl MOKETE MONY4YUTh JONOTHUTEIBHBIE CTPAHULIBI [T PEILICHUSI.



BCEPOCCHUMCKASI OJTMMITUAIA IIKOJIBHUKOB ITO ACTPOHOMUWHA
MYHUIIUTIAJIBHBINA STAIT
B KPACHOSIPCKOM KPAE
2021-2022 YYEBHBIN I'OJl

JOIOJHUTEJIbHBINA BJIAHK

Krnacc: 7-8 3anonnume 6ce Heobxooumvle epaghol HIudp:

3ananue: Crpanuua: 2

BeimonusAliTe pereHne ToIbKO Ha JIMIEBOI cTopoHe OnaHka. OOpaTHYI0 CTOPOHY MOYKHO HCIIOJIB30BATh KaK YEPHOBHK. [Ipn HE0OX0-
JUMOCTH BBI MOKETE MOTY4UTh NOMOIHUTENbHBIE CTPAHULIBI TSI PEIICHHUS.



	7–8 классы 

