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BBenenue

Hacrosiue pekoMeH1aum 1no opraHu3aly U IpOBEIECHUIO IKOIbHOTO U MYHULIUITAIBHOTO
ATANOB BCEPOCCUNCKON OJTUMITHAAIBI IIKOJIBHUKOB (J]ajiee — OJIMMINA/A) 0 aCTPOHOMHUU COCTaBJICHBI
B coorBercTBUM ¢ llopsnkom mpoBeneHHs BCEPOCCHUUCKOM  OJIMMIMAABI  IIKOJBHUKOB,
YTBEP)KJICHHBIM TMpHKazoM MunucrepctBa npocserieHuss PO ot 27 Hos6ps 2020 r. Ne 678 «O6
yrBepkaeHuu [lopsiaka nposeneHuss BCEpOCCUMCKON OJIMMITMA/IBI IIIKOJIBHUKOBY.

OnuMmnuana mo acCTpOHOMHUH MPOBOJUTCS B ENISX BBISBICHUS M PA3BUTHUS Y 00yUarOIIHXCs
TBOPYECKUX CIIOCOOHOCTEW M MHTEepeca K Hay4HOU (HAy4HO-HCCIIEOBATENIbCKON) NeATeIbHOCTH,
IIpornaral/ibl HAyYHbIX 3HAHUI.

3ajaud OJIMMITUAIBI:

— BBISBJICHHE TAJTAHTIUBBIX HMIKOJFHUKOB B 00JaCTH aCTPOHOMUHU U CMEKHBIX HaYK;
— MONyJisipyU3anusi aCTPOHOMUYECKMX 3HAHUM Cpely LIKOJIbHUKOB U MOJIOJEKH, MOIHSITHE
YPOBHSI aCTPOHOMHYECKON TPaMOTHOCTH.

Onumnuana npoBoauTCs Ha Tepputopun Poccuiickoit @enepanuu.

PaGouum sS3bIKOM MPOBEACHUS OJIUMITUAIBI SIBISETCS] PYCCKUI SI3BIK.

VYyacTue B 0JIJMMIINAJI€ UHIUBUAYAIbHOE, OJTMMIIUAIHBIE 3a/1aHUSI BBIIOJIHAIOTCS Y4aCTHUKOM
CaMOCTOSITEIILHO, 0€3 TTOMOIIIHN ITOCTOPOHHUX JIUII.

Cpoku OKOHYAHHUSI ATAllOB OJUMITMA[BI: IMIKOJBHOTO JTama OJUMIIMAIbI — HE I03]IHEe
1 HOsIOps; MyHULIMIIATILHOTO ATara OJIUMITHA/IBI — HE MOo3Hee 25 nexadps.

HIkopHBIN ATAI OJIMMITHAIBI TPOBOAUTCS IO 3aJaHUSIM, pa3paboTaHHbIM AJis 5-11 Kiaccos,
MYHUITUTIATBHBIN — 1151 7-11 kimaccoB. Kak MIKOIBHBIN, TaK M1 MyHUITUMTIATBHBIN Tal MPOBOISTCS B
OJINH ayJIUTOPHBIN Typ. YUAaCTHUK KaXKJIOTO dTara OJIMMITHAIbI BHIOIHSIET OJIUMITHAIHBIC 3a/1aHMUS,
pa3paboTaHHBIE 7S KJacca, IporpaMMy KOTOPOTO OH OCBaWBAeT, WIIH JIsl 00Jiee CTapIINX KIIACCOB.
B cnyuae mpoxoxaeHus y4acTHUKOB, BHIMIOTHUBIINX 3aaHus, pa3paboTaHHbIE AJisl OoJiee cTapIinx
KJIACCOB IO OTHOIICHHIO K TEM, MPOTpaMMbl KOTOPHIX OHH OCBAaWMBaIOT, HA CJICAYIOIIMNA H3Tar
OJIUMMUA/BI, YKa3aHHbIE YYaCTHUKM M Ha CJICAYIOIMUX dTalax OJIMMIHNAAbl  BBITOIHSIIOT
OJINMITHAIHBIC 33]JIaHus, pa3paboTaHHBIE JJIS Kacca, KOTOPBIA OHU BRIOpAJIA Ha MPEIBIIYIIEM dTarle
OJIMMITUABI, MM OOJIee CTApIINX KIacCOB.

Meroanueckue peKOMEHAAMM BKIIOYAIOT: METOJMYECKHE MOJIXOAbl K COCTABJICHUIO
OJIMMMHUAJHBIX 3aJaHUW MIKOJIBHOTO W MYHHUIIMIIAILHOTO JTAloOB OJWMITHA/ABI, TMPUHITUATIBI
dbopMHUpOBaHMST KOMILJIEKTOB OJMMITHAIHBIX 3a/JaHHK; HEOOXOAMMOE MaTepHUaAbHO-TEXHHYECKOE
obOecrieueHre ISl BBIMOJTHEHUS OJMMITMAIHBIX 33JaHUM; TepeueHb CIPaBOYHBIX MaTepUasoB,
CPEJICTB CBS3U U 3JIEKTPOHHO-BBIUUCIUTEILHON TEXHUKH, PA3PEUIEHHBIX K UCIIOIb30BAHUIO BO BPEMsI
MIPOBE/ICHUS OJUMITHAJIBI, KPUTEPUM W METOJIWKY OIICHWBAHMS BBIMOTHEHHBIX OJMMITHATHBIX

3aJaHuH.



JlomomHHUTENbHYI0 HHPOPMALIUIO IO TPECTABICHHBIM METOMYSCKUM MaTepHataM MOXXHO
NOJYYUTh 110 OSJCKTPOHHOM TmodTte, oOpaTuBIIUCH 1o aapecy: ougolnikov@gmail.com B
HCHTPAIBHYIO MPEIMETHO-METOAMYECKYI0 KOMUCCHIO BCEPOCCHIICKOM OJIMMITHAIbI IIKOJIBHUKOB 110

ACTPOHOMMUMU.

1. Ipunuunel GopMUPOBAHNSI KOMILIEKTOB OJUMIMAIHBIX 3aJaHU U MeTOAMYeCKHUe
MOAXO0AbI K COCTABJICHUIO 32/IaHUI HIKOJbHOI0 3TANAa OJIUMIINA/IbI

1.1. llpunuunsl GopMHUPOBAHUS KOMILIEKTOB OJTMMITMAHBIX 3a1aHUI

B xoMIiexT oIMMITUaHbIX 3aJaHUi IIKOJIBLHOTO 3Tana OJMMIINAAbI M0 KaX/10i BO3pacTHOM
rpytie (KJIaccy) BXOIST:

— 0OJaHK 3aJaHMii;
— 0JaHK OTBETOB;
— KpUTEPHUH U METOJMKA OLICHUBAHUSI BHIITOJHEHHBIX OJMMITHAIHBIX 3aJaHU.

[Ipu cocTaBneHun 3agaHuii, OJAHKOB OTBETOB, KPUTEPUEB U METOAMKH OLIEHUBAHUS
BBITIOJTHCHHBIX OJIMMITMAIHBIX 3aJJaHUH HEOOXOIMMO COOJIOATh €IUHBIA CTHIIb O(GOpMIICHUS.
Pexomengyembie TEXHUYECKHE TTapaMeTPbl OPOPMIICHUS MaTEPUATIOB:

— pa3mep Oymaru (popmar nucra) — A4;

— pasMep MoJield CTpaHuUIl: IpaBoe — 1 cM, BepXHEe U HUKHEE — 2 MM, JIEBOE — 3 CM;

— pa3mep KOJOHTUTYJOB — 1,25 cMm;

— OTCTYH mepBoil cTpoku ab3ama — 1,25 cm;

— pa3mep MEeKCTPOUHOTO MHTEepBana — 1,5;

— pa3mep mpudTa — Keriib He MeHee 12;

— tun mpudTa — Times New Roman;

— BBIPaBHHUBAHHE — M0 [IHUPUHE;

— HyMepalus CTpPaHHIl: CTPAHUIbI JOJDKHBI ObITh MPOHYMEPOBAaHBI apaOCKUMH IHU(paMu B
[EHTPE HUKHEN YacTH JIMcTa 0€3 TOUKH ¢ COOJII0ICHINEM CKBO3HOM HyMEpPAIMHU KO BCEMY TOKYMEHTY;

— TUTYJABHBIA JTUCT JTOJDKEH OBITh BKIIOYEH B OOIIYI0 HyMEpAIUIO CTPaHUIl OJIaHKa OTBETOB,
HOMED CTPAHUIIBI HA TUTYJILHOM JIUCTE HE CTABUTCS,

— PHUCYHKH M H300pakeHHUs TOJDKHBI OBITh XOPOIIETO pa3pelieHns (KauecTBa) U B LIBETE, €CIU
JIAHHOE YCJIOBUE SIBIISICTCS MPUHIMITHAIIBHBIM U HEOOXOIMMBIM JIJIsI BBITIOTHEHUS 38/ TaHHH;

— TaOJaUIBI ¥ CXEMBI JIOJDKHBI OBITh YETKO O0O3HAuYEHBI, CTPYNIHUPOBAHBI U PAIMOHAIBEHO
pa3MeIIeHbl OTHOCUTEIBHO MapaMeTPOB CTPAHHUIIBI.

HpI/I pa3pa60TI<e 0JIaHKOB OTBETOB HCO6XOIII/IMO YUYUTBIBATDH CICAYIOIICC:


mailto:ougolnikov@gmail.com

— TepBbIi JIMCT OJlaHKa OTBETOB — TUTYJbHBIA. Ha TUTYyIBHOM JHCTE OMKHA COAEPIKATHCS
cienyromas HHGopMaIys: yKa3aHUue 3Tana OJMMMINAAbI (IIKOJbHBINA, MyHULIMIIAIBHBIN); TEKYIIUNA
yueOHBIN TOM; TOJIe, OTBEJACHHOE MOJA KOA/MU(p y4aCTHUKA; CTPOKH JUISl 3aIOTHEHUS JAHHBIX
yuactaukoM (D.1.0., kiacc, moHOe HAMMEHOBaHUE 00Pa30BaATEILHOM OpraHU3aIiN);

— BTOpPOW M MOCIEAYIOIIUE JIUCTHI COJEpKaT IMOoJie, OTBEJCHHOE IMOJ KOA/IH(p y4aCTHHUKA;
yKa3zaHHe HOMepa 3a/aHus; IMOJIe U BBIMOJHEHUS 33JaHUSl YYaCTHUKOM (Pa3JIMHOBAHHBINA JIUCT,
TabJIMIA, CXeMa, PUCYHOK, U T.[.); MAKCUMaJIbHBIN 0ail1, KOTOPbII MOXKET MOITY4YUTh YYaCTHUK 32 €r0
BBINOJIHEHHE; T10JI€ JIUIsl BBICTaBJIEHUS (PAaKTUYECKU HaOpaHHBIX OaIOB; MOJIE JAJIS TOANUCH YJICHOB
KIOPH.

1.2. MeToauyeckue moAX0bl K COCTABJIEHHMIO 3aJaHUI IIKOJbHOI0 3TANa OJIMMIHNAAbI

Ha mkonpHOM »3Tame oJMMOUaabl Y4YacTHUKAM MPEUIaratloTcs KOMIUIEKTHI 3aJlaHuH,
pa3paboTaHHble  MYHUIMNAIBHOM  MPEIMETHO-METOAUYECKO  komuccueidl.  OntumanbHoe
KoJIm4ecTBO 3ananuii: 4-6. [Ipu TectoBoM dopmare 3agannii (3¢hHekTHBHOM IPU POBEIEHUH dTara
C HCIOJB30BaHHEM HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI) KOJMYECTBO 3aJaHHUN
MOYET OBITh YBEJIUYEHO.

VYdacTHUKaM U3 KaX10M apaiesn 10JKeH ObITh MPeI0KEeH CBOM KOMILIEKT 3a/1aHuil, mpu
ATOM HEKOTOPHIE 3a/IaHMsI MOTYT BXOAMTH B KOMIUIEKTHI HECKOJIBKMX BO3PACTHBIX Mapaieneil (Kak
B MJICHTHYHOM, TaK U B OTIMYaromeiics GopmynupoBke). KoMmiekTs! 3a1anuii TOMKHBI 0071a/1aTh
TEMaTU4eCKOM IOJHOTOM, TO €CThb COOTBETCTBOBAaTh pA3JIUYHBIM BOIPOCAM TEMaTHUYECKOM
nporpammsl oniumnuael (cm. Ipunoxenne 1).

3amaHus TOHKHBI UMETh TEOPETUYECKHUH XapakTep, TO €CTh He TpeOOoBaTh ISl pelIeHUs
UCTIOIB30BaHUSl KaKUX-THOO AacCTPOHOMHUYECKHX TPUOOPOB U  DIIEKTPOHHO-BBIYMCIUTEIBHBIX
CPEZCTB, 32 HCKIIOYEHHUEM HENPOrpaMMHPYEMOro KaJlbKYNIATOpPa, W BBINOJHATHCS 0O€3 BBIXOJA
Ha yJIUIy.

KommuiekT 3amaHuii TOMKEH COAEpKaTh 3aaHUs Pa3IUYHOW CIIOKHOCTH. BOJBIIMHCTBO
3aJJaHWi MIKOJBHOTO dTara JOJDKHBI TMPEACTABIATh KaTeroputo 1 — Hawmbolee MpOCThIE 3alaHMs,
JOCTYITHBIE OOJIBIIMHCTBY YYaCTHHKOB dTara. PemieHne 3THX 3aJaHuil JOIDKHBI TPeayCcMaTpHBaTh
OJTHOKpAaTHOE NPUMEHEHHE KaKOro-au0o acTPOHOMHYECKOTO MM (PU3MUYECKOTOo 3aKOHA C €ro
BO3MOYKHBIM TNPHJIOKEHHEM K MaTeMaTHMYeCKUM BblUuCIeHUsM. OfHO — /1Ba 33JaHUsl KOMIUIEKTa
OTHOCATCSL K KaTeropuu 2, B paMKax KOTOPOTo (haKTHYECKH 3aJal0TCsi HECKOJIBKO BOIPOCOB,
HaXOXXJCHHUE TOCIIEIOBATEIbHBIX OTBETOB HAa KOTOPBIE MPHBOIAWT B KOHEYHOM HTOTE K PEIICHUIO
Bcero 3aaaHus. COOTHOIIEHNE KOIMYEeCTBa 3aJaHii KaTeropuu 1 U 2 MOXKET U3MEHSTHCS B Pa3HBIX
BO3PACTHBIX MapajulesiX € y4eToM crneuu(pUKd KOHKPETHOW CUTyallMM U YpPOBHS IOJTOTOBKU

YY4aCTHHUKOB.



B KoMIUIEKT oMMIMaIHBIX 3aaHUH TI0 KaXKI0H BO3PACTHOM Tpyrime (KJ1accy) BXOIUT:
— 0OJaHK 3aJaHMIi;
— OJaHK pelIeHui U OTBETOB,
— KpUTEPHUH U METOJMKA OLICHUBAHUSI BHIIIOJHEHHBIX OJMMIIMAIHBIX 3aJaHUM.

bianky OTBETOB HE JOJDKHBI COAEPKATh CBEJECHUM, KOTOPBIE MOTYT PaCKpBITh COAECPKaHUE
3aJaHUN.

Heo0xonuMele cripaBoYHBIE CBEJCHMS AJISl PEIICHUS 3aJaHUs (3HAUCHUS (PU3HUECKUX H
ACTPOHOMMYECKHX MOCTOSHHBIX, (PU3MUYECKHe XapaKTEPUCTUKHU IJIAHET U T. I1.), KOTOPBIE 3aBEIOMO
HE SBJIAIOTCSA OOIIEU3BECTHBIMHU, MPUBOJIATCS B TEKCTE YCIOBMS MIIM, €CIHM 3TO INPELyCMOTPEHO
COOTBETCTBYIOIEH MPEIMETHO-METOJUYECKON KOMUCCHEN, BBIHOCSTCS Ha JINCTHI CO CIIPABOYHBIMU
JAaHHBIMHU, KOTOPBIE BBIAIOTCA YYaCTHUKAM OJIMMIIMAJbI BMECTE C YCIOBUAMM 3anaHuil. [lonHblii
CIIMCOK CIIPABOYHBIX MaTepUaioB (KOTOPBIA MOKET ObITh MOJHOCTHIO MM YACTHYHO HUCIIOJIb30BAaH
IPEIMETHO-METOAMUYECKUMH KOMUCCHSIMM) cofepxkurcs B [lpunoxkenun 2 K HaCTOALIMM
PEKOMEHIALIUSIM.

B [punoxenun 3 TpUBOIATCS NMPUMEPHI OJUMITMAIHBIX 3aJaHUN Pa3IMYHON TEMaTWKUd U
CIIO)KHOCTH, KOTOpbIE B LIEJIOM XapaKTEpU3YIOT BO3MOXKHBIM YPOBEHb CIIO)KHOCTH KOMILJIEKTOB
LIKOJIBHOTO 3Tara Beepoccuiickoi oaMMIuazpl 1o acTpOHOMUM. [ Kaskaoro 3ajaHus yKa3bIBacTCs
IIyHKT METOJNYECKON MTPOrpaMMbl, KOTOPBIN 3TO 3a/laHUE 3aTPAaruBacT, €ro KaTeropysl CI0KHOCTU U
IIpUMEpHasi peKOMEHAalusl, Ha KaKOM 3Talle U B KAKOH BO3PAaCTHOM Napaljiesid MOYXKHO MCIOJIb30BATh
3aJaHue Takoro ypoBHs. CaMu 3aJaHUsl HENOCPEACTBEHHO He MOZym 3aUMCHE08AMbCs
0e3 uzmenenuii Ipy MOATOTOBKE KOMIUIEKTOB 33JaHUN.

1.3. MuHMMAaIbHBINA YPOBEHBb TPEOOBAHUI K 32JaHUAM LIKOJBLHOIO 3TaNa

3aaHusl LIKOJIBHOTO 3Tara OCHOBBIBAIOTCS Ha TEMAaTHYECKOM Iporpamme, COCTaBICHHOU
LHEHTPAIBHOM MPEIMETHO-METOANYECKON KOMUCCHUEN BCEPOCCUIUCKON OJMMITHAAbI IIKOJbHUKOB 1O
actrponomuu (ITpunoxenue 1). B Helt oTpakaeTcs ClMCOK TeM Kypca aCTpOHOMHUH, KOTOPbIE MOTYT
OBITh OTPAXXEHBI B 33JJaHUAX TOTO UM HHOTO KJlacca 00ydeHHsI.

YPOBEHb CIOKHOCTH 33/JaHUN JTOJKEH OBbITh ONpEAENeH TaKUM 00pa3oM, YTOObI, Ha HX
pelleHne YYaCTHUK CMOT 3aTpaTUTh B OOLIEH CI0XHOCTH He Ooisiee 45 MUHYT (8 Ki1acc U MOJIOXKE),
60 munyT (9 K1acc) u 90 munyT (10-11 KIIaccsr).

3amaHus IMIKOJBHOTO JTana OJIMMIHNAAbl MOTYT OBITh pa3paboTaHbl KaK OTIAEIBHO IS
KaXKJ0ro Kiacca (mapajuiesin), Tak U JJs BO3PACTHBIX TPy, 00beINHSAIOMNX HECKOJIBKO KJIacCOB
(mapanneneii), HapuUMep:

a) mepBas BO3pacTHas rpymnmna — oOydvaromuecss 5-6 KiaccoB 0011e00pa3oBaTeNbHBIX

OpraHu3alui;



0) BTOpas BoO3pacTHas Tpynma — oOywarommuecs 7-8 KiaccoB 0011e00pa3oBaTEIbHBIX
OpraHu3aLui;

B) TpeThs BO3pacTHas Tpymma — oOydarommecs 9 kiacca o00Ieo0pa3oBaTeIbHBIX
OpraHu3aIui;

r) uyeTBEpTas Bo3pacTHas rpymnma — oOywatomuecs 10 kiacca oO0mieoOpa3oBaTeIbHBIX
OpraHu3alLi;

1) 4erBEépTas Bo3pacTHas rpymnma — oOyuwaromecss 11 kimacca oOrieoOpa3oBaTeIbHBIX
OpraHu3aIuu.

K onumnuagapeiM 3a1aHUSM TPEIbIBISIIOTCS CIEAyIONUe 001me TpeOoBaHus:

— COOTBETCTBUE YPOBHSI CIIOKHOCTH 3a/IaHUH 3asBJICHHOM BO3PACTHOM TPYIIIIE;

— TeMaTH4ecKoe pa3HoOoOpasue 3a/laHui;

— KOPPEKTHOCTH (POPMYITHUPOBOK 3aJIaHUH;

— yKa3aHHe MaKCHMaJbHOTO Oajia 3a KaKI0e 3a/1aHue U 33 TYp B IEJIOM;

— COOTBETCTBHUE 3aJ[aHUI KPUTEPHSIM H METOJIUKE OI[CHUBAHMUS;

— HaJHM4ue 3aJjaHuil, BBIBISIONIMX CKIIOHHOCTh K HAYYHOU JESTEIbHOCTH U BHICOKUI YPOBEHD
WHTEJICKTYaTbHOTO PA3BUTHS YYACTHUKOB;

— HajWuuMe 33JaHdul, BBIABISIONIUX  CKJIOHHOCTh K  TONYYEHHUIO  CIIELUATbHOCTH,
JUISl IOCTYIUICHUS Ha KOTOPYIO(-bl€) MOTYT OBITh MOTEHIIMATBHO BOCTPEOOBAHBI PE3yJbTATHI
OJTUMITHAIBL;

— HEJOIYCTHMO HAJIMYUe 3aJ]aHWi, MPOTUBOPEUAIINX MPABOBBIM, 3TUYECKUM, ICTCTUYCCKUM,
PENUTHO3HBIM HOpMaM, IEMOHCTPUPYIOIINX aMOpaibHbIe, IPOTHUBOMPABHBIC MOJIEIH MOBEACHUS U
T.IL;

— HEJONMYCTHMMO HalM4HMe 3a/laHui, MPEeJACTaBICHHBIX B HEU3MEHHOM BHJE, NYOIUPYIOLINX
3a/laHus MPOIUIBIX JIET, B TOM YHCIE JIJIsl IPYroro ypoBHs 00pa3oBaHUs.

[Ipu pa3paboTke KpPUTEPUEB W METOJUKU BBITOJHCHHBIX OJMUMITHAIHBIX 3aJaHUA Ba)KHO
PYKOBOJICTBOBATHCSI CIICAYIOITUMH TPEOOBAHUSIMHU:

— TMOJIHOTAa (JIOCTaTOYHAsl JCTAU3allvs) ONMUCAHWS KPUTEPUEB W METOJUKH OIICHUBAHHUS

BBITIOJTHCHHBIX OJTMMITHATHBIX 33aHUA U HAYHUCIICHHS 0aJlIoB;

— IOHATHOCTb, MOJHOLCHHOCTD U OJTHO3HAYHOCTD MPUBCACHHBIX KPUTCPUCB OLICHHUBAHU .



2. llpunuunsl popMUpPoOBaHUS KOMILIEKTOB OJMMIIHAAHBIX 321aHUI U MeTOAHYECKHe
MOAXO0JbI K COCTABJIEHUIO 3aJaHUI1 MYHHUIIUNIAJIBLHOIO 3TANa OJTUMIINA/bI

OcHOBHBIE IPUHITUITB POPMUPOBAHUS KOMITJICKTOB OJIMMITUATHBIX 33JaHUI U METOIMYECKUE
MOAXOJbl K COCTABJIICHHUIO 3aJaHUi MYHUUUINAIBHOIO JTama OJIMMIHUAAbl COOTBETCTBYIOT
AQHAJIOTMYHBIM TPUHIUIAM M MOAXOAAM IIKOJBHOIO 3Tamna, npuBeACHHbIM B M. 1. Otinuyue
3aKiitoyaercss B 0osee MHUPOKOM TEMATHYECKOM OXBaTe Kypca acTpOHOMHHU ISl KaXI0TO Kiacca
oOyueHus, 60bIIel CI0KHOCTH 33aHUN U OOJbIIEH ATUTENILHOCTH Typa.

KommiekT 3amaHuii JTOJDKEH COJEpKaTh 3aJaHus pas3lidyHOM cioxHocTH. [IpumepHo
MOJIOBMHA 33JaHUIl MYHUILIMITAJILHOTO ATana J0HKHBI TPEICTABIISITh KATErOpuIo 1, Apyras nojaoBuHa
3alaHuil OTHOCATCA K KaTeropuu 2. COOTHOLIEHME KOJIMYECTBA 3aJaHUil Kareropuu | u 2 mMoxer
U3MEHATHCS B Pa3HBIX BO3PACTHBIX MApalIeNsIX C YY4€TOM CHenU(PHKU KOHKPETHOH CUTYaIlluu U
YPOBHS IOJITOTOBKU YYaCTHUKOB.

YpOBEHb CIOKHOCTU 33/JIaHUN JIOJIKEH OBbITh OMpeAeieH TaKUM 00pa3oM, YTOObI, HA HX
pelleHNEe yYaCTHUK CMOT 3aTpaTUTh B 00111eH cioxHOocTH He 6oee 90 MunyT (7-8 kiacc) u 120 MunyT
(9-11 xmaccer).

3aiaHuss MYHUITUTIATBHOTO dTana OJIMMITHAIBI MOTYT OBITh Pa3pabOTaHbl KaK OTACIBHO IS
Ka)KJ0ro Kjacca (mapajuiesin), Tak U s BO3PACTHBIX TPy, 00bEANHSAIOMNX HECKOIBKO KJIaCCOB
(mapasieneii), HapuMep:

a) TiepBas BO3pacTHas rpymnmna — oOydarommuecs 7-8 KiaccoB 001eo0pa3oBaTeIbHBIX
OpraHu3aLi;

B) BTOpas BoO3pacTHas rpynmna — oOywatommecs 9 kiacca o001Ie00pa3oBaTeIbHBIX
OpraHU3aIM;

r) TpeThs BO3pacTHas rpynmna — oOyyatomuecs 10 kmacca oO0IIeo0pa3oBaTeIbHBIX
OpraHu3alui;

) TpeTbsi BO3pacTHas rpymnmna — oOydatomuecs 11 kiacca o6mieoOpa3zoBaTeIbHbIX
OpraHu3aIuu.

B Tlpunoxxenun 4 npuBOIATCS NpUMEPHI OJMMIIMAIAHBIX 3aaHUM pa3IMuHON TEMaTHKH M
CJIOKHOCTH, KOTOpBIE B IIEJIOM XapaKTEPU3YIOT BO3MOXKHBIH YpPOBEHBb CIIOKHOCTH KOMIUJIEKTOB
MYHHUILMIIAJIBHOTO 3Tana Bcepoccuiickoil olMMIuagsl MO acTpOHOMHMM. [l KakIoro 3aaaHust
YKa3bIBAETCSl TyHKT METOJAMYECKOM MPOTrpaMMBbl, KOTOPBIA ATO 3aJlaHUE 3aTPAaruBaeT, ero Kareropus
CJIOKHOCTHU U MPUMEPHAsi PEKOMEH Ialusl, Ha KaKOM 3Tare U B KaKOH BO3PAaCTHOW Mapaljieid MOYKHO
MCIIOJIb30BAaTh 3a/IaHKE TAKOT0 YpoBHA. CamMu 3aJJaHUsI HETOCPEACTBEHHO He MO2YH 3aUMCHIB08AMbCA

0e3 uzmeHnenuil py MOArOTOBKE KOMIUIEKTOB 3aJJaHUMN.



3. Heo0xoguMoe MaTepHaIbHO-TEXHHUYECKOEe ofOecrieyeHHe [JIsl  BBINOJHEHUS
OJIMMITHATHBIX 33/1aHUI IIKOJIBHOI0 3TANA 0JIMMIHA/IbI

Jlnst TpOBEACHHS BCEX MEPONPUATHH OJMMIIMAABI HEOO0XOAWMAa COOTBETCTBYIOIIAS
MarepuaibHas 0a3a, KOTopas BKIIOUYaeT B ce0st SJIEMEHTHI I IPOBEACHUS Typa.

IkonbHBI 53Tanm HE MpPeIyCMaTPUBACT BBHIMOJHEHHE KaKUX-THOO MPAKTHUYECKHX U
HaOMIOJAaTeNbHBIX 33aJad 10 AacCTPOHOMHH, €ro IpPOBEICHHUE He mpedyem CIEIUAIHHOTO
o0opynoBaHusi (TENECKONOB U JPYrUX AaCTPOHOMUYECKHUX HPUOOPOB), MOATOMY MaTepUANIbHBIC
TpeOoBaHUs ISl UX NPOBEJCHUS HE BBIXOJAAT 32 PAMKU OPTraHM3aLUH CTaHAAPTHOTO ayIAUTOPHOTO
pexxuma. Kaxaomy ydacTHHKY OJMMIIMAIbI JOJDKHBI OBITH MPEIOCTaBICHBI JUCTHI (Gopmara A4
JUIS BBITIONIHEHHS OJIMMIMAIHBIX 3aJaHuii. B ciaydae mpoBemeHHs 3Tama C HCIOJB30BaHUEM
UH(POPMALMOHHO-KOMMYHUKAMOHHBIX TEXHOJIOTHI YYaCTHHKAaM JOJDKEH OBITh IPeIoCTaBICH
JOCTYII K OHJIalH-TIIaTOpMe, Ha KOTOPOI MPOBOIMTCS JTall.

VY4YacTHUKM MOTYT MCIIOJIb30BAaTh CBOM IMHCHMEHHBIE MPHHAICKHOCTH (BKIIIOUYAs [IUPKYJIb,
TPAHCIIOPTHP, JIMHEWKY | T. I1.) ¥ HENPOTrPaMMHPYEMbIi MH)KEHEPHBIH KaJbKymnaTop. B wacTHOCTH,
KaJIbKYJISITOPBI, JOIMYCTHMbIE sl MCTonb3oBaHus Ha EI'D, paspemarorcss Ui HMCHOIB30BaHHUS
Ha JTIOOBIX 3Tarax OJMMMIHAIbL. PekoMeHayeTcss UMETh B ayJUTOPHH HECKOJBKO 3alacHBIX PydYeK

YCPHOI'o IBETA.

4. Heo0xogumoe MaTepuaJIbHO-TEXHMYeCKOe o0ecrevyeHue [Jisi  BbINOJHEHHUS
OJIMMITMAJAHBIX 3aJaHUH MYHHULIMNIAJIbHOIO 3TaNa OJIMMITHA/ABI

JUis TmpoBeleHHsT BCEX MEPONPUATHI OJMMIIMA[ALl HEOOXOAMMa COOTBETCTBYIOIIAS
MaTepHaibHast 6a3a, KOTopas BKJIIOYaeT B ce0sl DJIEMEHTHI JUIs IPOBEIECHUS Typa.

MatepuanbHoe oOecrneueHHe MYHUIMIIAIbHOTO H3Tala AaHaJOTMYHO HIKOJIHOMY JTamy.
JaHHBI 3Tam Takke He TNpeAycMaTpUBaeT BBIIOJHEHHE KAKUX-THOO MPaKTUYECKHX H
HAOJIOIaTENIbHBIX 33/71a4 10 AaCTPOHOMHUH, €ro IpPOBEJACHUE He mpedyem CIEUUATBLHOTO
00opynoBaHus (TEIECKONOB U JPYTUX acTPOHOMHUYECKHUX MHPUOOPOB), MOATOMY MaTepHalIbHbIE
TpeOOBaHUS AJI UX MPOBEJECHUSI HE BBIXOJAT 32 PAaMKU OpraHM3al[MM CTaHJApTHOTO ayAMTOPHOIO
pexxuma. Kakaomy ydacTHHKY OJMMIIMAIbl JOJDKHBI OBITH MpPENOCTaBlIE€HBbl JUCThI Gopmara A4
JUIS BBITIOJIHEHUsT OJMMIIMAIHBIX 3aJaHuil. B ciydae npoBeneHMsI 3Tama € HCIOJIb30BAHUEM
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI yYaCTHHKAaM JIOJDKEH OBbITh IPEeJOCTaBIIeH
JIOCTYTI K OHJIaH-TIaThopMe, Ha KOTOPOM MTPOBOUTCS ITAIl.

Y4acTHUKM MOTYT MCIIOJIb30BaTh CBOM NMCHbMEHHBIE IIPUHAUIEKHOCTH (BKJIIOYasl LIUPKYJIb,
TPAHCIIOPTUP, JIUHEUKY U T. II.) U HEIPOrpaMMUPYEMBIIl HHKEHEPHBIN KalbKyasTop. B wactHoCTH,
KaJIbKYJIATOPBI, AONYCTUMBIE JUId MCHOJb30BaHUSA Ha EI'D, paspemarorcs uisi MCHOJIB30BAaHUS
Ha JIFOOBIX 3Tanax oJuMMHNaabl. PekoMeHayeTcs UMeTh B ayJUTOPHH HECKOJIBKO 3alacHbIX PydeK

YCPHOTO LIBCTA.



S. IlepeyeHp CHPAaBOYHBIX MAaTEpPHAJOB, CPeICTB CBA3M MW  JJIEKTPOHHO-
BBIYMCJINTEIbHONH TEXHHMKH, pa3pelleHHbIX K HCHNOJIb30BAHHIO BO BpeMs IPOBeICHHSA
OJIMMITMA/IbI

[Ipu BEINOIHEHNHN 33JaHUH IIKOJIBHOTO U MYHUIIMIAIIEHOTO ATAIIOB OJIMMIIMA/IbI I0IIyCKAETCs
UCMOJIb30BAaHUE  TOJBKO  CIPAaBOYHBIX  MaTEpUAIOB, MPEJOCTABIECHHBIX  OPraHU3aTOpPaMH,
IPEIYCMOTPEHHBIX B 3a/IaHUSIX U KPUTEPUAX OLeHUBaHus. Vcnonb30BaHue M00bIX CPEJCTB CBSI3U Ha
ONUMITMAJIC KATETOPHUYECKH 3alpeniaeTcsi. YUYaCTHUKH MOTYT HCIIOJIb30BaTh COOCTBEHHBIC

HEIPOrpaMMUpPYEMbIE KalbKYJISATOPHI.

6. Kpurepun u MeTOMKA OLlEHHBAHUS BbINMOJTHEHHBIX OJTUMITHATHBIX 321aHUMH

JUisi TPOBEpPKH pELICHWH YYaCTHUKOB (OPMHUPYETCS JKIOpH, COCTOAIIee W3 4YHCcia
NeJaroru4ecKux, Hay4HO-TIEJarOTUYECKUX pPabOTHUKOB, PYKOBOJSIIMNX pabOTHHUKOB
0o0pa3oBaTeNbHbIX OpraHu3alllid, AaclHUpaHTOB, MOOEAUTENEH MEXAYHApOAHBIX  OJIMMIINA]
IIKOJIbHUKOB M MOOEeANUTENed M IPU3EPOB 3aKIIOUUTEIBHOIO 3Tana BCEPOCCUHCKON OJMMITUAIbI
IIKOJIbHUKOB 10  acTpOHOMHUHM M (pu3MKe, a TakkKe CIEHUAINCTOB,  O0JIaJaroNINX
npodecCHOHANBHBIMA 3HAHUSMU, HABBIKAMH U OIBITOM B OOJACTH AaCTPOHOMHH U (U3UKH.
UKCIeHHOCTD KIOpU MIKOJIBHOTO M MYHUIIMIIAIBHOIO ATAlOB OJIMMIIMA/bI COCTABIIET HE MEHEe 5
YeJI0BEK.

s obOecniedyeHrss 0OBEKTUBHOM M €IMHOOOPA3HON MPOBEPKH PEIIEHUE KaXKIOTO 3a/aHus
JIOJIKHO IIPOBEPATHCS OJHUM U TEM K€ YJICHOM JKIOPH y BCEX YYAaCTHHUKOB B JJAHHOW BO3PacCTHOM
napajulesy, a Mpu JOCTaTOYHOM KOJMYECTBE WICHOB XKIOPH - HE3aBUCUMO JIByMs YJIEHAMH >KIOpU
C TOCJEIYIOIeH KOPPEKIIHEH CYIIeCTBEHHOTO Pa3IuiMs B UX OLEHKAX OJHOU U TOH ke paboThl.

Pemenune Kkaxaoro 3alaHusi OLIEHMBAETCS B COOTBETCTBUM C PEKOMEHIAIUSIMM,
pa3paboTaHHBIMU TPEIMETHO-METOINYECKON KOMHCCHEW. AJbTEpHAaTUBHBIE CIIOCOOBI pELICHMS,
HE YYTEHHBIE COCTABUTEJISIMU 33JlaHUN, TAK)KE OIICHUBAIOTCS B IMOJHOW MEpe MpPHU YCIOBHHM HX
KOPPEKTHOCTH. BO MHOTHX 3a1aHUSX ATAlbl PEIICHUS] MOKHO BBIIOJIHATH B IPOU3BOJIEHOM MOPSIKE;
3TO HE BJIMSIET Ha OLIEHKY 32 BBINOJIHEHHE Ka)KJOT0 dTara U 3a 3a/laHue B IIEJIOM.

[Ipn vacTMYHOM BBHITIOJIHEHMM 3aJaHUS OILIEHKA 3aBHCHUT OT CTENEHU M TMPABHIBHOCTH
BBINIOJIHEHMS] KAXKJOTO 3Tana PEIIeHHs, TP 3TOM YAaCTUYHOE BBINOJHEHUE 3Talla OUEHUBAECMICA
NPONOPUUOHATBLHOU YACTHIO OaJIIOB 3a ATOT ATan. [Ipu nmpoBepke pemieHns HeoOX0IMMO OTMEYaTh
CTETEHb BBIITOJIHEHUS €0 3TAIllOB U BHICTABJICHHBIE 3a KaX/IbIil 3Tall KoJnyecTBa 0aioB.

Ecan TOT wiM WMHOM 3Tam pelieHHs] MOYKHO BBIIIOJHUTH OTAEIBHO OT OCTaJIbHBIX, OH
olleHMBaeTcs He3aBucuMoO. Eciu ommbOKa, cienannas Ha MpeAbIyIuX dTanax, He HapyIliaeT JIOTUKY
BBITMIOJTHEHUSI TIOCJIEIYIOIIET0 U He MPUBOAMT K aOCypIHBIM pe3ysbTaraM, TO MOCIEIYIOIUN dTamn
MIPU YCJIOBUU MPABUIBHOTO BBIMOJHEHUS OLEHUBAETCS MOJTHOCTHIO.

Kropu He yuyuTBhIBAET PEIICHUS WU YacTH PEIICHUH 3a/laHuid, U3J0KEHHbIE B YEPHOBUKE,
JaXe MpHU HaJMYUU CCHUIKM HAa YEPHOBHMK B YUCTOBOM pemieHuu. OO 3TOM HE0OXOIUMO OTAEIBHO

MpEeAYNPEANTh YYACTHUKOB IIEpE]] HA4aJIOM OJIMMITHAIBI.
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Kropn IOMKHO NPUAEPKUBATHCS TMPHUHLIMIA COPAa3MEPHOCTH: TaK, €CIU B PELICHUU
JoTyIeHa rpybast acTpoHOMHYECKas WK (pu3udeckas ommbka ¢ aOCypAHBIM BBIBOJIOM (HAIpUMeD,
CKOpOCTB 0OJIbIIIE CKOPOCTH CBETA, Macca 3BE3/Ibl, CYIIECTBEHHO MEHbIIasi peaIbHOM MacChl 3eMITU
U T. 1I.), Bce perieHue oneHnBaercs B 0 0aJioB, TOr/Aa KaKk He3HAYUTEIbHAS MaTeMaTHIeCcKas OInOKa
JOJI’KHA CHUYKATh UTOTOBYIO OLIEHKY He OoJiee, ueM Ha 2 6asia.

Cucrema U METOAMKA OILICHUBAHUS OJIMMITMAIHBIX 3aJaHUIl JOJHKHA TO3BOJSATH OOBEKTUBHO
BBISIBUTH PEAbHBIN YPOBEHb MOJTOTOBKH YYaCTHUKOB OJMMITAAIbI.

C yuerom »3TOro, mnpu pa3pabOTKe METOAMKH OLIEHHWBAaHUS OJIMMIIMAJHBIX 3aJaHuil
PEIMETHO-METOINYECKUM KOMHUCCUSIM PEKOMEH1YEeTCS:

— 10 BCeM 3a/IaHUsM HauMclIeHUe 0asioB MPOU3BOAUTH LIEIBbIMU, a HEe APOOHBIMH YUCIIAMU;

— pa3Mep MaKCHUMAaJIbHBIX 0aJlIOB 3a 33J]JaHUsl YCTAHOBUTH OJMHAKOBBIM, JINOO MEHSIOIINMCS B
3aBHCHUMOCTH OT YPOBHS CIIOKHOCTU 33/IaHUS, 32 3aJaHHsI OJJHOTO YPOBHS CIIO)KHOCTH HAYUCIATh
OJMHAKOBBINA MaKCUMAJILHBINA OaIl;

Huxe npeacrapnena npuMepHasi cxema OlEHUBAHUS PeLIeHH 1o 8-0allIbHOM cucTeme:

0 GannoB: peleHue OTCYTCTBYET, a0COMOTHO HEKOPPEKTHO, WM B HEM JOMylieHa rpyoas
acTpoHOMHYECKast WK (pru3myecKas ommoKa;

1 Gayut: mpaBWIIBHO yrajgaH OMHAPHBIA OTBET («Ia-HeT») 6€3 000CHOBAHMS;

1-2 OGanna: mMOMBITKA pEIICHUs HE MpHHECHa CYHIIECTBEHHBIX MPOABIKEHUN, OJIHAKO
NPUBEJICHBI COZIEPKATEIbHBIE ACTPOHOMUYECKHE W (PU3UIECKUE COOOPaXKEeHHUs, KOTOPhIE MOYKHO
MCIIOJIb30BaTh IIPU PEILICHUY JIaHHOTO 331aHMUS;

2-3 Oamna: MpaBWIBHO YyrajgaH CJIOXHBIM OTBET 0e3 OOOCHOBaHMSI WJIM C HEBEPHBIM
000CHOBAHHEM;

3-6 6ayTOB: 3aaHNE YACTHYHO PEIICHO;

5-7 OanoB: 3aJjaHKe PEIIEHO MOJTHOCTHIO C HEKOTOPHIMU HEJI0UETaMU;

8 6aIoB: 3a/1laHUE PELICHO MOJTHOCTHIO.

BricTaBneHne npeMuanbHbBIX OalIoB CBEpX MaKCUMaIbHOM OLEHKM 3a 3aJaHue He
JIOTTYCKaeTCsl.

B TtectoBhIX 3amaHusAX, 3((EKTUBHBIX MPU MPOBEACHUM OJMMIIMAJABI C HCHOIb30BAHUEM
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, OLleHKa ompeaenseTcs (GopMalbHO Ha OCHOBE
OTBETA yYaCTHHUKA IO aJITOPUTMY, 3a/1aBa€MOMY ISl KayKJI0TO 3a/1aHus.

OreHKa BBINOJIHEHHUS] YYAaCTHUKOM JIFOOOTO 3a/laHUsl He MOKeT ObIThb OTpULATebHOM,
MUHHMMAaJbHAas OLIEHKA, BHICTABIIsIEMast 3 BBIMOJIHEHUE OT/IEIBbHO B3ATOro 3a1aHus 0 6a/1i10B.

NtoroBast orieHKa 3a BBITIOJIHEHHUE 33JJaHUN OMIPEIEIACTCS MyTEM CIIOKEHUSI CYMMBI OQJIJIOB,
HaOpaHHBIX YUaCTHUKOM 3a BBIMOJIHEHHE 33JaHUN C TIOCIeAYIoUMM mpuBeneHrneM k 100 6annpHON
cucreMe (MakcUMalbHas OIleHKa 10 UToraM BhIOJHeHUs 3ananuii 100 6amioB, HanmpuMep, OLIEHKa
3a 7tan He 6ojee 50 OayioB, TOoraa oneHka ymMHOXkaeTcs Ha 2, S0 x 2 = 100). B ciyyae npoOHOTO

HUTOr'OBOI'o pE€3yjbTaTa OH OKPYIJIACTCA 10 COTHIX.
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Ipuiaoxkenne 1

MeToanyeckasi NporpaMmMa oJIMMIHUA/bI

O01mMe NPUHIIMIIBI COCTABJIEHUS POTrPaAMMBbI.

MeTtoauueckas mporpamMmma, onpeeNisonas TeMbl Kypca aCTpOHOMHH, KOTOPbIE MOTYT OBITh
3aTPOHYTHI B 3aJIaHUAX TOI'O WJIM MHOTO 3Tala OJIMMIIMAJAbI B TOW MM MHOM BO3PACTHOM Mapaieny,
ObLIa nepepaboTaHa IEHTPATBHON MPeIMETHO-MeToInuecKor komuccue B 2019 rony u BcTynmia
B nerictue ¢ 2019/2020 yuebHoro roja.

OCHOBHBIM MPUHIUIIOM TOCTPOCHUS MPOrpaMMBbl  SIBISIETCS  IOCJIENOBATEeNbHOE U
HENPEPBIBHOE IIPOXO0XK/IECHNE IIKOJbHUKOM €€ Pa3zesioB B paMKax IOJrOTOBKHU, BHE 3aBUCUMOCTHU OT
€ro pe3yJIbTaTOB Ha BCEPOCCUICKON OJIMMIMA/IE B TOM WJIM HHOM yuyeOHOM roay. Kaxaplil mepexon
K MOCJIEYIOIIEMY 3TaIly MpeaycMaTpUBaeT rIyOOKOe OCBOGHUE OJTHOTO HIIM JABYX HOBBIX Pa3JelioB,
BBICTPOCHHBIX B COOTBETCTBUU C JIOTMKOM H3y4yeHUs Kypca acTpOHOMHUHM Ha TpeX LHUKIaX —
HadalbHOM, 0a30BOM M YIIyOJICHHOM, C MUHUMH3AIMEH YacTOThI CMEHBI TeM. TakuMm o0pazom,
NOJATrOTOBKAa OyAeT HaWIydylidM oOpa3oM CIIOCOOCTBOBaTh HE TOJBKO MPAKTUKE PEIICHUN
OJIMMITUATHBIX 33/1aHUH, HO M 00IlIeMYy aCTPOHOMHYECKOMY 00pa30BaHUIO IIKOJIbHUKA.

HMes HempephIBHYIO CTPYKTYpPY HPOXOXKACHHUS pa3[eioB U YPOBHEH, ECTECTBEHHYIO
JUISL U3y4EHUsl TpeaMeTa, IporpaMMma XapaKTepU3yeTcsl <«IMaroHalbHbIM» COOTBETCTBHEM
C OIpPENEICHHBIMU 3TallaMH BCEPOCCUMCKON OJMMIIMA[IbI, OMHUCAHHBIM B CIEAYIOLIEM pa3felie.
B cBs3M ¢ 3TUM, Ha paHHUX dTanax OJUMIINA/IbI HE BCTPEUAIOTCS TPYAHBIE BOIIPOCHI MTO3THUX 3TANOB
OJIUMIIMAJIBI MpeAbIAyIUX JeT oOydeHus. [Ipu mepexone oOywaromierocsi B CIEAYIOUIMH Kiacc
BOIPOCHI CMEIIAIOTCS B PAHHIOIO CTOPOHY Ha OJMH 3Tall.

OnpeneneHHble BOIPOCH! IaHHOTO MepeyuHsl TpeOyIoT YriyOJeHHONW MOArOTOBKY 1O (pusnke
U MareMaruke. B 3TOM ciydae COOTBETCTBYIOIIME ACHEKTHl CMEXHBIX IUCLUIUIMH yKa3bIBAlOTCA
B KOHIIE pa3zena.

B xommiekT 3a1aHuid, peagaraéMplX y4aCTHUKAM Ha TOM WJIM MHOM 3Tare, MOT'yT BXOJAMUTH
KaK 3aJlaHusl TEKYIIEro YpPOBHS, COOTBETCTBYIOIIME YKa3aHHBIM pazfeiaM MporpaMMbl, Tak U
CBA3aHHBIE C paHee MW3YYEHHBIMH pa3ienamMu. Bo3MOXKHO Takke BKIIOUEHHE 3aJaHM,

OXBaTbIBAIOIIHNX HCCKOJBKO TAKHUX TCM.
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Tabnuya

YpoBHu (puMckue nu(pbi) 1 pa3aensbl (apadckue nMPPbI) TEMATHYECKOT0 CIIHCKA BONIPOCOB,

B Pa3HbIX BO3PACTHBIX NMapaieasix

COOTBCTCTBYHOIIME PAa3HBIM 3TallaM BCQpOCCHﬁCKOﬁ OJIMMITHAAbI

Oﬂj‘:’zzz()bl Hlxonvuwiu Mynuyunanonwiii | PecuonanvHuiti | 3akaouumenvHulu
5-6 kaccel 1(1,2)
7 kiacc I (3) 11 (4)
8 Kitacc 11 (4) IV (5)
9 kiacc IV (5) V (6,7) VI(8,9) VII (10, 11)
10 kmacc V (6, 7) VI (8,9) VII (10, 11) VI1(12), IX (13)
11 kmacc VI (8,9) VII (10, 11) VI (12) X (14, 15)
ObocHosanue pacnpeodenenus.
[IpuBenenHass «AMaroHaNbHAas» CTPYKTypa pACIpEACICHUs TO3BOJIIET COXPAHUTh

MMOCJICAOBATCIIBHOCTE OCBCHICHUA TEM YYACTHHUKOM BHE 3aBUCHUMOCTH OT PE3YyJIbTATOB €TI0

BBICTYIJICHUS Ha OJMMIIMAAC B TOM HJIM NHOM y‘le6HOM rony. 9TO Ba)KHO AJI1 IPOXOXKACHUS BCCX

9TalioB, B TOM YHCIIC 3aKIOYUTCIBHOIO. Ha PEruoHajJibHOM M 3aKIIIOYHUTCIBHOM 3Talax

paccMaTpuBarOTCI TEMBI HC HHIKC 0azoBoro HUKJIa, IMpU 3TOM 3aJaHHsd, CBA3AHHBIC C TEMaMU

yriryoneHHoro nukia (paszaens! 13-15), mpuBoAsTCsS TOJIBKO Ha 3aKiIrounTeNbHOM 3Tamne B 10 u 11

KJj1accax.

TEMATHUYECKH CITMCOK BOITPOCOB

YPOBEHB I (5-6 kiaacchl, HIKOJIbHBIN 3TAIN)

Paznen 1. Knaccnueckasi acTpoHOMUS (HAYAJIbHBIA ITUKJT)

§ 1.1. 36e30mn0e nebo.

OObekThI, HaOMIOJaeMble HAa JHEBHOM W HouHOM HeOe: Connie, JlyHa, 3Be3/bl, TUTAHETHI,

WCKYCCTBEHHBIE CITYTHUKH 3€MJIM, METEOPbI, KOMEThI, MJIEUYHbI MyTh, TYMAHHOCTH, TaJaKTHKH.

CO3BCSI[I/I${, HanOoee SAPKUC 3BC3AbI U XapAKTCPHLIC 00BEKTHI HeOa BCMHI/I, XapaKTCPHBIC YCIOBUA

ux BuauMocTH B Poccum u npyrux crpaHax mupa. OpueHtuposanue no IlonsspHoii 3Be3ge.

Hekotopsie sipkue 3Be31bI U ApYyrue oOBEKTHI, BUAUMBIE U3 CeBepHOro u HOKHOTO ToONTyIIapus

3emin.
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§ 1.2. 3emns, ee ceoticmea u osudicerue.

Tpu 6azoBbIX (akra o0 3emie: mapoodpasHas popma, BpallleHHe BOKPYT CBOEH OCH M BOKPYT
Connna. ®opma u pasmepbl 3emiau. CMeHa BpEeMEH T0Ja, PaBHOACHCTBUS M COJHIECTOSHUSI.
OCHOBHBIE €UHHUIBI BPEMEHU: COJIHEUHBIE CYTKH M Tponudeckuil roj. Buaumeiii nmyte ComnHua

oo He6y, 30 aKaJIbHBIC CO3BC3 M.

§ 1.3. Jlyna, ee ceoiicmea u osudicenue.
JBwxenue Jlyasl Bokpyr 3emum u oceBoe Bpamenue Jlyael. Cmena ¢a3 JlyHsL

CI/IHOI[I/I‘ICCKI/Iﬁ mecsir. OCHOBHBIE THITBI COJTHEYHBIX 1 JIYHHBIX SaTMeHHﬁ, YCJIO0BUSA UX HACTYIIJICHUS.

Paznen 2. Ctpoenue BeesenHoii (HaYadbHbIN HUKI).

$ 2.1. Connye u naanemui.

I'eonenTprueckas u renuorneHTpudeckas cucrembl Mupa. CtpoeHue COIHEYHONW CHCTEMBI:
ComnHile; IIaHeThl U UX CIYTHUKU, KaPJIMKOBBIC IJIAHETHI; aCTEPOUIbI, KOMETHI M APYTHE MaJIbIe TeNa.
ActpoHomudeckas enuHuna. Paccrosaue ot CoinHIa, CTpOoeHHE W (KaueCTBEHHO) (DHU3MYECKHe
XapaKTepUCTUKU IutaHeT. HaOnrofeHuwe miuaHeT, WX BUAMMOE OTIMYME OT 3Be3n. KpymHeiimue
CIOYTHUKHM IuTaHeT. VcKyccTBeHHBIE OOBEKTHI KOCMOCA: CIYTHHKH, 30HIBI, aBTOMATHYECKHE

MEXKILTaHETHBIC cTaHuuu. McciieqoBanme OJIMKHETO KOCMOca.

§ 2.2. 36e300l u paccmosaHus 00 HUXx.

XapakTepHble pacCTOSHUS 10 OMMKaWIIUX 3BE3]] B CpaBHEHMH ¢ MaciiTabamu ColHEYHOM
CUCTEMBI, TMPUHIUIBI H3MEpEeHHs paccTosHUs. CKOPOCTh CBETa, CBETOBOM TOJl, €ro CBS3b
C aCTPOHOMHUYECKON eaWHUIe. XapaKkTepUCTHKH 3BE3/: Macca, paguyc, TeMmIeparypa.

HpeI[CTaBJ'IeHI/Ie 0 JBOMHBIX 3B€3/1aX M SK30ILIaHETaX. 3BC3I[HLIC CKOIIJICHHSA, X OCHOBHBIC CBOICTBA.

$ 2.3. Obwexmul 0aneko2o Kocmoca.
Karanor Mecche, ero camble u3BecTHbIE O0BEKTHL. TyMaHHOCTH. ["aJakTUKH, UX OCHOBHBIE

cBoiicTBa u TUMBL [IpencTaBieHne o pacCTOSHUAX 10 TATAKTHK U MaciTabax BeeneHHoi.
Cmedrcnbie 6onpocel usuxu.

[TonsiTrs Maccel 1 I0THOCTH. OOBEM U TUIOTHOCTH IapoodpazHoro Tema. [psimonuuelinoe

pacnpoCTpaHCHUC CBCTA, ITOHATUC O IMPCIIOMIICHUUN CBCTA.
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YPOBEHSDB 11 (7 knace, mKoJbHBII 3Tam).

Pa3nea 3. HebecHasi cpepa (HauanbHBINA IUKJ, YACTh 1).

§ 3.1. l'eoepaghuueckue koopounamal.

I'panycHas u yacoBas Mmepa yria. lllupora m mosnrora Ha moBepxHoctd 3emuu. [losroca,
9KBaTOp, Hapajjiequ U Mepuauanbl. ['eorpaduueckoe MosiokeHHE KOHTUHEHTOB M KPYIHEHMIINX
cTpaH mupa (kadecTBeHHO). durypa 3emiid. DKBaTOpUAIbHBIA W MOJIAPHBIA paauycel. [lnuHa

OKPY’KHOCTH 3KBATOpa, MCpUMaHaA.

§ 3.2. I'opuzonmanvHvle KOOpOuHamol Ha HebeCHOU chepe.

[Tonsarue nebecHoit chepbl. OCHOBHBIE TOYKM HAa HEOECHOU cdepe: 3eHUT, HaTUP, MOTIOCHI
mupa. CTOPOHBI TOPH30HTA, HEOECHBIN MepuIuaH. Mi3MeHeHne Bua 3Be3/IHOTO Heba B TEUCHUE CYTOK
u B TeueHue roja. [lonBmwxkHas kapTa 3Be3gHoro Heb6a. CyTodHOE NBH)KEHHE HEOECHBIX CBETHII,
BOCXO/I, 3aX0J, KyJIbMuHauus. BeicoTa u acTpoHOMuYeckuid a3umyt cBetwia. [lomroc mupa, ero
BBICOTA HaJ TOpU30HTOM. VCTMHHBIN W MareMarndeckuii Tropu3oHT. IIpencraBnenue

00 atMocdepHoii pedpakium, ee BeIMInHA Y TOPH30HTA.

Cmeoncrble B0NPOCbL MAMEMANUKU.
I'panycHas m ygacoBast mepa yrina. [lonstue cdepsl, Oonpmme U mansie kpyru. @opmyna
JUISL JUIMHBL  OKPY)KHOCTH. TeopemMa O paBEHCTBE YIVIOB CO B3aUMHO MEPHEHIUKYISPHBIMU

CTOpOHAaMHU.

YPOBEHSD III (7 kiacc, MyHHIIMNIAJbHBIN 3TaN; 8 Ki1acc, MIKOJbHBIN TaM).

Pasnen 4. HeOecnas cepa (HayadbHbIN HUKIL, 4aCTh 2).

§ 4.1. Yenosvie usmepenus na nebe.

VYTnoBbIe paccTOSHUS MEXy HEOECHBIMUA 00BEKTaMU. YTJIOBBIE pa3Mepbl 00bEKTa, UX CBS3b

C JINHEHHBIMU pa3MepaMH (IIPU U3BECTHOM PACCTOSIHUM, MAJIbIE YTJIbI).

§ 4.2. Ilapannakc u ceomempuuecxue cnocoobl usmepeHull paccmosiHull.

Omnpenenenue pagnyca 3eMId U3 aCTPOHOMUYECKUX HAOMIOIeHN . 3aBUCUMOCTh PAaCCTOSHUS
JI0 BHJIMMOTO TOPWU30HTA M €r0 TMOJIOKEHHUS OT BBICOTHI HabmoneHust Ha 3emiie. OOiiee MOHITHE
napajuiakca. ['eoMeTpuyeckuii METOJ ONMpeeIeHHUsI PACCTOSHUS 10 aCTPOHOMHYECKUX OOBEKTOB.
I'opu3oHTanpHbI U TOAWYHBIN Mapaiiakc. l[lapcek, ero cBsi3b ¢ aCTPOHOMHUYECKON €IWHHULIEN U
CBETOBBIM T'0JIOM. XapaKTepHbIE 3HAUEHUS CYTOYHOTO Mapajuiakca Omu3kux oobekToB (ConHiia,
JIyHBI, ICKYCCTBEHHBIX CITYTHUKOB 3€MJIM) U TOJUYHOTO TMapajuiakca Ommkaimmx 3Be3. BnusHue

CYTOYHOI'O Iapajijiakca OJIM3KUX CBETHJI Ha UX BBICOTY HaJ] TOPU30HTOM.
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§ 4.3. DxeamopuanvHvle KOOpOUHamvl Ha HebeCHOU cepe.

Bonbe n mansle Kpyru HeOecHOM cepbl, MPUHLIUIBI TOCTPOCHHUS CUCTEM CHEPUUECKUX
koopauHat. CKIIOHEHHE U 4acOBOM yrojl. BeICOTHI CBETUII B BEpXHEH M HUKHEH KyJIbMUHALUU IS
10001 Touku 3eMiIM, He3aXOJALIMe U HEBOCXOJAIINE CBETUIA. YTOJ MEXAY JIMHUAMH HEOECHOro
9KBaTOpa U TOPU30HTOM B TOUKE MX ME€PECEUCHHUs B 3aBUCHUMOCTHU OT IIUPOTHI MecTa. BelpaxkeHus
JUIS YTJIOBOTO PACCTOSHUS MEXIY OBYMsS TOYKaMH HeOa JJIsl 3JIEMEHTapHBIX ciiydaeB (OMu3Kue
TOYKH, TOYKH Ha TOPU30HTE WIIM SKBATOPE, HA OJHOM a3UMYyTe, MEPUIUAHE UK KPYTre CKJIOHEHHUS).

Crepeorpaduueckas mpoeKIus.

§ 4.4. DxeamopuanvHvlie KOOPOUHAMbL U BPEMSL.

[Ipsimoe BocxoxkIeHUE CBETHIA U 3Be3HOE BpeMsi. COOTHOIIEHUE 3BE3/IHBIX U COJNHEYHBIX
CyTOK. MecTHOe coitHeuHOe BpeMsi. BcemupHoe BpeMs, OsICHOE | IGKPETHOE BpeMsi. YacoBbIe mosica
U 30HBI, TPa)/JIaHCKoe (aAMUHHCTPATUBHOE) BpeMs, JTUHUS nepeMeHbl nar. Ce30HHBIH MepeBo.l

yacoB. IOnunanckue IHuU.

§ 4.5. Buoumoe osuocenue ConHya u sx1unmuyecKue KOopouHamol.

DKJIMNTHUKA, €€ TI0JIOKEHUE B SKBATOPUAIIbHOM cUcTeMe KoopauHart. [lonroca s3KIunTuky, ux
noJjio’keHne Ha Hebe. 'ennonenTpuyeckas cucrtema koopauHaT B CosnHeuHoU cucteme. Tpornuku u
noJisipHble Kpyru Ha 3emuie. M3meHenue ckioHeHuss CojHIA B TEUEHHE IO/, MOJISIPHBIM JIE€Hb,
noJsisipHast Houb. KilmMmaruueckue U acTpOHOMUYECKHE Tosica 3eMiiu. ['ennoneHTpuyeckas cucrema

koopauHat B COJIHEUHOHN CUCTEME.

§ 4.6. OcHosbl remoucuucienus: u usmepenus 6pemMeHu.
Kanennapusie roa, Mecsi] 1 CyTKH, KX COOTHOILLEHUE C TPOIMMUYECKUM T'OJJOM, CHHOJUYECKUM
MECSAIIEM U COJTHEUHBIMU cyTKaMH. CHCTEeMBI pa3IMYHBIX KaneHaapei. BUCOKOCHBIN rof, I0JIMaHCKHUMA

U TPUropHaHcKuil kaneHaapb. ColHEYHbIE Yachl.

CmeodrcHbie 60npocvl Mamemamuxu.
Pannannas u yacoBass mepa yria. YTioBOM pasmep Tena. [IpAMOyroiabHbBI TpeyroiabHUK.
Teopema Iludaropa. Dnementsl TpuroHomerpuu. CTtaHmapTHas 3amuch Yucia. MaTemaTudeckue

onepanuu co creneHsaMmu. [1oap30BaHNe HEMPOrPaMMHUPYEMBIM HHKEHEPHBIM KAJIbKYJISATOPOM.
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YPOBEHB 1V (8 kiacce, MyHHIIHNIAJIBHBII 3TaM; 9 Kiace, IKOJIbHBII 3Tam)

Pasnen 5. Kunematuka CoJiHeUHO# cHCTeMbI (HAYAJIbHBIH IIHKJI)

$ 5.1. Kunemamuxa nianem ¢ Conneunou cucmeme (RpubaudiceHue Kpy2oswvix opoum,).

Ynupomennas 3anuch 1l 3akona Kerepa st kpyroBoid opOUTHI (Kak SMIUPHUECKHUI (aKT).
VYrioBas u nMHEHHas CKOPOCTh IIaHEThl OTHOCUTENbHO ComHia. CUHOAMYECKUM U CUIEPUYECKUN

nepuoI ianeTsl. BHyTpenHue u BHenIHue mianetsl. Konpurypamnuu u ycaoBus BUIUMOCTH TUIAHET.

$ 5.2. Manvie mena Conneynoti cucmemvl (MpubIUNCEHUE KPY20BbIX OPOUM).
JIBIOKEHHE KapJIMKOBBIX M MalbIX IUIaHET (B TIPEAINOJIOKEHUE KpPYyroBOW OpOWUTHI).
[IpencraBieHne O ABMKEHWHM KOMET M METEOPHBIX MMOTOKax. BHermnme obmactu ColHEeYHOH

cuctemsl. [losic Koitnepa, o61ako Oopra.

$ 5.3. Hsuoicenue JIynvl u cnymuuxog niarnem (npuoaudiceHue Kpy2oswix opoum,).

CHuHOIMYECKUH U CHIIEpHUYSCKUI Tepro bl JIyHBI, X CBs3b. COJIHEUHBIC U TyHHBIE 3aTMEHUSI.
Benuunnaa ¢asbl, TPOJOHKUTEILHOCTD, CTAUN 3aTMCHUS. XapaKTePHBIC PACCTOSHUS M MEPHOIBI
oOpailieHusi CIyTHUKOB IiaHeT. OmnpeneneHUe CKOPOCTH CBETa HAa OCHOBE aHAIM3a JIBHKEHUS

CIIYTHHKOB IIJIAHCT.

Cmedicnble 60NpPOCHL Mamemamuxku.

HO,Z[O6I/IG TPEYIrOJIbHUKOB. Bo3Benenue B CTCIICHb, KBAAPATHBIC 1 KY6I/I‘ICCKI/IG KOPHH.

CmedicHbie 6onpocwvl huux.
[TonsTHE MTEpHO/A NBIKEHUS TIO OKPYKHOCTH, YTIIOBOM CKOPOCTH PaBHOMEPHOTO KPYTOBOTO

JABMIKCHUA. HpHMOHHHCﬁHOC pacipoCTpaHCHUC CBCTA.

YPOBEHD V (9 kaace, MynununanbHslii 3tan; 10 kiacce, IKoJAbHBII ITA)

Pa3nen 6. HeOecnasi MexaHuka (Ha4aJdbHBIH ITUKJT)

§ 6.1. 3axon ecemupnoco macomeHus, 0gudiceHue no Kpy2oeo opoume.

3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOpEeHHEe CBOOOJHOrO TMaJeHHUs M CUja TKECTH
Ha pa3Nn4HbIX HeOecHbIX Tenax. KpyroBas (mepBasi kKocMUYeckas) UM yrjoBas ckopocTh. Bec u
HeBecOMOCTh. CBsI3b aTMOC(HEPHOr0 JIaBJICHHS Ha MOBEPXHOCTH TUIAHETHI M CHIIBI TSKECTH, OLEHKa

Macchl aTMOC(hepHI.
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§ 6.2. Mexanuka nianem ¢ Conneunotl cucmeme (npubIUdiCeHUe Kpy2o8blx opoum,).

Ilepuon oOpamenusi, Beipaxenue III 3axona Kemmepa B 0000mmeHHON (HOopMyIHpPOBKE
JUIS KPYTOBBIX opOuT. JIMHe#Hass CKOpOCTh IUIaHETBHl OTHOCUTENbHO 3emiu. IlerneoOpasHoe
JBI)KCHUE IIJIAHET, TeOLICHTPUYECKasl YIriioBas CKOPOCTh IJIAHEThI HAa HeOE B MOMEHT OCHOBHBIX

KOHpUrypammii.

$ 6.3. [susicenue uckyccmeenHulx Cnymuuxos u JIynol okpye 3emau (npubaudicerue Kpy2080ti
opbumnst). Jleudicenue cnymuuxkos niamnem.

[TpunuBel, UX MEPHOAUIHOCTh. VICKYCCTBEHHBIC CITYTHUKU 3eMJIM Ha HHU3KHX OpOHMTaxX, MX
BUUMOE JIBIKEHHE Ha HeOe. TopMoxkeHre CIyTHUKOB B aTMOcdepax IuiaHeT. | eocTaimoHapHbIe

CIIyTHUKH.

Cmeoncrble B80NPOCbL MAMEMANUKU.

Cro)XeHHE U BBIUNTAaHHUE BCKTOPOB.

Cmedicnvle 6onpocul pusuxu.
3aKOH BCEMHPHOrO TAroreHus, 3akoHbl Hrprorona. Cuna Tsbkect, Bec Tena. BenuunHa
YCKOpEHUsl CBOOOJHOIO MaJeHHs, LEHTPOCTPEMHUTENBHOIO YyCKOpeHHs. VHepuuanbHble WU

HEWHEepIUaIbHbIE CUCTEMBI OTcueTa. 3akoHbl HetoToHa. [lepBas kocMuueckas (KpyroBasi) CKOPOCTb.

Pa3zpnen 7. ActpoHoMHYecKasi ONTHKA (HAYAJIbHBIH IMKJI)

§ 7.1. Cxemvl u npunyunst pabomuvl menecKonos.

JIvH3BI W 3epKaia, MPOCTEHIINE ONTUYECKHUE CXEMBI TEJIECKONOB - pPedpakTOPOB U
peduextopo. [locTpoenue nzobpaxkeHui, GoKycHOe paccTosiHue. YTIOBOE yBETHYECHHE, MacIITad
M300paxKeHusl, paspeliarlas CrnocoOHOCTh Teleckona. BBIXOAHOW 3padok, pPaBHO3PAYKOBOE
yBenuuenue. [lpencraBmeHre 00 OrpaHWYEeHWH pa3pemaronield  CIOCOOHOCTH — TelecKoma
(kayecTBEHHO), aTMoc(hepHOE OrpaHUYECHHE pasperaroneld crnocoOHoCTH. Bua pasnuuHbIx
HeOecHbIX 00bEKTOB B Teneckor. [IpencraBnenue o npueMHukax usnydenus (rnas, [13C-marpuma

U T. 1.). HekoTopblie BUIbI MOHTHPOBOK (albT-a3uMYyTajbHasl, SKBaTOPHAIbHAS).
CmedicHoble 6onpocyl puzuxu.

3aKOHBI TEOMETPUYECKON ONTUKU. OTpa’keHUE U MPEIOMIICHUE CBETA HA TPAHUILIE IBYX CPE/I.

[Tnockue u chepudeckue 3epkaina, TUH3BL. [locTpoeHNEe H300paXKeHUH.
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YPOBEHb VI (9 kaace, peruoHajibHbIi 3Tanm; 10 kiacc, MyHHIMIAJbHBIN 3Tal;
11 ksace, LIKOJIbHBIA 3TAI)

Pasnen 8. 3Be3gnas acrponomus (0a30BbIi HUKT).

§ 8.1. Dnepeus uznyuenus.

[ToHSATHS MOIIHOCTH W3JIYy4E€HUS (CBETUMOCTH), SHEPreTHYECKOro IO0TOKa W3Iy4YeHHUs,
TUIOTHOCTH MOTOKA M3JIYYCHUS, OCBEIICHHOCTH, SIPKOCTH. Y ObIBaHHE MNIOTHOCTH MOTOKA U3ITy4EHUS

00paTHO MPOMOPLMOHATILHO KBAJIpaTy paccTossHus (0e3 yueTa HOorIoleHus).

§ 8.2. llIxana 36e30HblX eIUUUH.
Bunumas 3Be3nnas BennunHa. @opmyna [lorcona. Bunumele 3Be31Hble BEIMUMHBI Hanboiee
APKUX 3Be3] M IUIaHeT. 1IoBEepXHOCTHAs SPKOCTb, €€ HE3aBUCUMOCTb OT PACCTOSHMS, 3BE3JHas

BeJan4yrHa (hOHA HOYHOTO Heoa.

§ 8.3. 3asucumocmo 36€30H0U eUUUHBI OM PACCMOSHUSL.

3aBUCUMOCTD 3BE3HOW BEITUYHMHBI OT PACCTOSHUS 10 00BEKTa B OTCYTCTBUE IMOTIIOMICHHUS.
Monyne paccrosiaus. Vi3MeHeHrne BUAMMOM SIPKOCTH IUIAHET MPH UX IBHKeHUH BOKpyr ComHna (6e3
yueTa (asbl, CIy4aid KpyroBbIX OpOUT). AOCONIOTHAs 3BE3HAs BEJIMYMHA 3BE3JIbI, a0COIIOTHAsS

3BC3Has BCJIIMYHMHA TCJII CoJIHEYHOH CUCTEMBI.

$ 8.4. Dnekmpomazcnummnule 801Hbl.
JInviHa BOJNHBI, MEPUOJ M YAaCTOTA, CKOPOCTh PACIPOCTPAHEHHS B BaKyyMe€ U B Cpele,
MoKaszaTesib ImpeoMiIeHus. J[nana3oHsl 3JIeKTPOMAarHUTHRIX BOJH. BUIMMBIN CBET, MIMHBI BOJIH U

uBera. [Ipo3padHocTs 3eMHOM aTMOoc]ephl i pa3IuYHBIX JUANa30HOB AJIEKTPOMArHUTHBIX BOJIH.

§ 8.5. Usnyuenue abconromuo yepHozo meia.
3akon Credana-bonpimana. D¢ dexTrBHas TemnepaTypa U paguyc 3Be3nbl. CBETUMOCTH

3BE3/bI U OCBEIEHHOCTEL OT HEee, CBI3b ¢ A0COIIOTHON U BUAUMOM 3BE3HON BEITHYNHOM.

$ 8.6. Connye.
Crpoenue u xummndeckuii cocras. [loBepxHocTs ConHIa, NATHA, UX TEMIEpPATypa U BpeMs

#u3HU. [{ukael comHeunon aktuBHOCTH. Bpamenune Connua. CosiHeUHast HOCTOSTHHAS.

§ 8.7. Jlsudicenue 36e30.
Oddext Homnepa. JlyueBas u TpaHcBepcaibHasi CKOPOCTh 3Be37bl. COOCTBEHHOE JIBHKEHNE

¥ TTapajjIakc 3BE3 bl
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§ 8.8. /lsoiinvie u 3ammernHvie nepemenHbie 36e30bi.

JIBI>KeHHE JBYX TeNl COIOCTaBMMOM Macchl Al ciaydas KpYroBelx opOut. LlenTp Mmacc.
O6o6mennsrii 111 3akon Kemepa ans KpyroBoro IBIKEHUS. 3aTMECHHBIC MEPEMEHHBIC 3BE3Ibl,
[JIaBHBIN ¥ BTOPUYHBIM MUHUMYM, UX TJyOMHA U JUIUTEIHHOCTb.

§ 8.9. Ilnanemul u sx30n1anemoi.

Cdepuueckoe u reomerpuueckoe anbbOeno. 3oHa oburaemoctd. KauecTBEeHHOE MOHSTHE
0 MapHUKOBOM 3¢ dekre. [IBMkeHHE HK30IUIAaHET BOKPYr 3BE3A S Claydas KPYTOBBIX OpOWT.

TpaH3I/ITI)I OK30IIaHET, UX BPEMCHHBIC U (bOTOMCTpI/I‘{CCKI/Ie CBOﬁCTBa, YCJII0BUA Ha6J'II-OI[€HI/I5[.

§ 8.10. 36e30mnbie ckonnenusl.
XapaKkTepuCTUKU U HAOII0aeMble CBOMCTBA PACCESHHBIX U MIAPOBBIX 3BE3IHBIX CKOTUICHUN
U BXOJSLIMX B HUX 3Be3]. PacronojkeHue ckomieHMd Ha Hebe. MeToJ rpynmoBOro napauiakca

OIIPCACIICHUS paCCTOHHI/Iﬁ JI0 CKOILJICHUM.

§ 8.11. Ocnoswbl eanakmuueckou acmpoHOMUU.

[IpencraBnenue o ctpoeHuu Hamieu ['anaktuku. JIpmxenue ConnHna B ['anaktuke.

Cmedrcrbie 60npocvl Mamemamuku.
Jlorapudmuueckoe wucuucienue. [lmomans moBepxHOCTH Ccdepbl. TelnecHBI  yrom.
[Tpubmmkennble Beruucienus. [IpaBuna okpyrienus, yncio 3Havamux nudp. CTeneHHas 3anuch u

HpI/I6J'H/I)KeHHBIe BBIYMCIICHHS C OOJIBIIIMMU U MaJILIMA YHCIIaMH. AHAIU3 Fpa(i)I/IKOB.

CmedicHbie 6onpocwyl huzux.

OOmiee TOHSITHE SHEPTUU, MOIIHOCTH, IMOTOKA JHEPIHH, IJIOTHOCTH IOTOKA JHEPTHH,
SPKOCTH, OCBEIICHHOCTH. [[oHATHE 00 3NIeKTpOMarHUTHBIX BOJTHAX, JITTMHA BOJHBI, TEPHO] U 4acTOTa,
CKOPOCTh PacIpOCTpaHEHUS, TUATA30HbI AJICKTPOMArHUTHBIX BOJTH. [loHATHE 00 a0COTIOTHO YePHOM

tene. Bunel teronepenaun. Opdext Homnepa. [lonstue nenrpa macc.

Pa3znen 9. ActpoHomuyeckasi onTuKa (02a30BbIN IUKJT)
§ 9.1. Ocpanuuenue paspewiaroueti CHoCOOHOCMU MeNECKONA.
[lonsitne o nudpakuuu. AudpakiMOHHOE OrpaHWYEHHE pa3peniarolield CcrnocoOHOCTH

TCIICCKOIIA.
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§ 9.2. Ceemocuna u nponuyarowas cnocooHOCmMs meeckond.
OTHOCHTETBHOE OTBEPCTHE TEJIECKOIa, €ro MPOHUIAIONIAsl CITIOCOOHOCTh. BumuMmerii 6meck
TOYCUHBIX M TMPOTSKEHHBIX HCTOYHMKOB TIpu HaOmoneHun B Teneckor. IIpencraBnenue

00 OorpaHMYEHHUSAX Ha MIPOHHUIIAFOIIYIO CIIOCOOHOCTD Teeckorna ((hoH HOUHOTO Heba).

§ 9.3. OcHosHble npueMHUKYU U3TYYEHUS.

CBoiicTBa U CTpOEHHUE YEIOBEYECKOTo Iiias3a. /lHeBHOe M HOUHOE 3peHHe. PaBHO3paukoBoe
yBenuueHue teneckona. @oroanmaparel. Juadpparma, Bpems sxcnozunuu. [13C-marpuiibl, ctpoeHue
U TpUHIUIB padoTel. OTHOIIEHUE CHTHAI/TIyM. AOeppanuu onTukd. BuHbeTHpOBaHUE, rTyOMHA

PE3KOCTH.

Cmedrcrbie 60npocel uzuxu.
[Tonstue 06 muTepdepenin u audpakuuu. Ilpenensl NPUMEHUMOCTH T€OMETPUUYECKOM
ontuku. [Tonsatue o mudpakuun cBera. CBOWMCTBA U CTPOCHHE YEIOBEUECKOTo Tia3a. Abeppanuu

OIITHUKH.

YPOBEHDb VII (9 kaace, 3akiaouuTeabHblid 3Tan; 10 kjiaacc, permoHAJbHbBIN 3Tall;
11 kiacc, MyHUIIUNIATbHBIH 3Tam)

Pasnen 10. Heb6ecnas mexanunka (60a30Bblil HUKJI).

§ 10.1. 3axonwr Kennepa, d0sudicenue no 311uncy.

DJUIHTIC, ero XapaKTepUCTHKU — Oonblias W Manas OCH, SKCUEHTpHUCHUTET. Tpu 3aKoHa
Kemepa st ciydast 607110 1eHTpadbHON Macchl. [loTeHmuanbHas SHEprusi B3auMOJCHCTBUS
TOYEUHBIX Macc. IMITyibC 1 MOMEHT ummnyJibca. [lepuiieHTp 1 anoueHTp, CKOPOCTh ABMKCHUS B 3TUX
Toukax. [lapabonmueckas (BTOpas KOCMHUYECKas) CKOPOCTh. OKCIEHTPUCUTET M CKOPOCTH

B IIEpULICHTpPE MapadoIbl U TUIepOOIIbI.

$ 10.2. Hebecnas mexanuxa 6 Conneunou cucmeme.

XapakTeprucTUKU OpOUT IIIAHET, KAPJIMKOBBIX TUIAHET U acTepou10B. KoMeThl, X IBHKEHUE
B ConHeuHoll cucreMe. ['eoneHTpruecKkass U reJMOLEHTPUYECKass CKOPOCTb. MeTeopHbIe MOTOKH,
panuaHThl. MeXIUTaHETHBIE MepelieThl 1o Tpaektopuu Llanaepa-I'omana. Benukue npoTUBOCTOSHUS
Mapca. ®a3a mpou3BOIBHOTO OCBEIICHHOTO Iapa, PaBEHCTBO JWHEWHOW W TUIOMIATHON (asbl.
N3meHeHne BUAMMON SIPKOCTH IJIAHET U KOMET M0 XOAY MX JBMXKCHHS ISl CIydast SJUTUITHYECKUX
opour c¢ yderom ¢aspl. JIBUKEHHE CIYTHUKOB IUIAHET. TpeThsi KOCMHUYECKash CKOPOCTb,

TpaBUTalMOHHAA CBA3AaHHOCTH CUCTCMBI.
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§ 10.3. Cucmema Connye — 3emnsa — Jlynua.
Xapakrepuctuku opoutsl JIyHbl, mepureit u amoreil. CoimHEYHBIE M JIyHHBIE 3aTMEHUS
JUIS CiTydasi TIPOU3BOJIBHBIX paccTossHuil 10 Connna u Jlynsl. KonblieoOpa3HO-TIOTHBIE 3aTMEHUS

Comnna. [Tokpertus JIyHOM 3Be31 U IIaHET, YCIOBUS UX HabmoaeHuid. Jlnbpanun JIyHbI.

§ 10.4. 3a0aua 08yx men u 36e30Hask OUHAMUKA.

Pacmipoctpanenue 3akonoB Kemuiepa Ha cirydaid mpou3BoibHEIX Macc. O606menHsriit 111 3akon
Kerutepa uist a;ummntiaeckoro nevxeHus. [IpuBenennas macca. J{omiepoBCKUil METOI OTKPBITHS U
aHaJM3a JBOWHBIX CHUCTEM M 93K30IUIAHET. DJEMEHThl OpPOUT JBOWHBIX 3BE3J M DK3OILIAHET
(anmemMeHTapHbIe City4an). BoccTaHOBICHHE XapaKTEPUCTUK OPOUT JABOWHBIX 3BE3J U3 HAOIIOJACHUN
(onemeHTapHbIC Citydan). JIBM)KEHHE 3BE3]] B MOJIE€ LEHTPAIbHO-CHMMETPUYHBIX MAacC (3BE3JIHBIX

CKOIUICHUH, IICHTPOB TraIaKTHK).

Cmedrcrbie 80npocvl MamemamuKu.
DIUIMIC, CBSI3b PA3JIMYHBIX XapakTepuCTHK duunica. Ilnomans smmunca. Ilonstue o
napabone u rumnepbosie. Teopembl CHHYCOB M KOCHHYCOB. CIOKE€HHE M BBIYMTAHHE BEKTOPOB.

CDOpMy.]'ILI HpI/I6J'II/I)KCHHOFO BBIYHCJICHHUA OJIA MAJIbIX I1apaMETPOB.

CmedicHbie 6onpocwl huzuxu.
Wmnynbc, MOMEHT MHEPIIMK, MOMEHT UMITYJIbca. [loTeHIMa bHAasT SHEPT ST B3aUMOICHCTBHS
TOYEYHBIX MAacC. 3aKOHBI COXPAaHEHHUs DJHEPTUH, UMITyJbCa U MOMEHTa UMMyJbca AN ciaydas

ToueuHbIX Macc. Kocmuueckue ckopoctu. JIBukeHune B mose chepuuecku-CUMMETPUIHON MaCChI.

Pa3neua 11. HeGecnas cdepa (0a30BbIi HUK)
§ 11.1. Ypasnenue epemenu.
Hctunnoe u cpennee Connue. ICTUHHOE U cpe/iHee COTHEUHOE BPEMsl, YPABHEHUE BPEMEHH,

€T0 XapaKTCPHBIC 3HAUYCHUA HA MMPOTAKCHUU IOJ1a. Ananemma.

§ 11.2. Abeppayus ceema u nonpasKku K KOOpOUHAMAM CEEMmuL.

TonoueHTpuYeCcKHe M TeOLEHTPUYECKHE KOOPAWHATHI. V3MEeHeHuEe BUIMMBIX IOJIOKEHUN
CBETWJI BCJIENCTBHE IBWKeHUs 3emun. [lapamnmaktudeckuit u abeppallMOHHBIN AIJUTUATICH 3BE3]I
Ha Pa3sHBIX JKJIMINTHYECKUX MUpoTax. IlonpaBku K reMOLEHTPUYECKUM KOOPAMHATAM U JIy4E€BBIM

CKOPOCTSAM 3BE3 .
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§ 11.3. Ilpeyeccus ocu spawenusn 3emuu.
[IpenBapenue paBHOJACHCTBUM, 3BE3AHBIA (CHIEPUUYECKUN) M TPOMUUYECKHM TON, HX
COOTHOILIEHUE. V3MEHEHHE 3KBATOPUAIBHBIX M JKIMNTUYECKUX KOOPAMHAT 3BE3[ BCIEACTBUE

npeneccuu. Hyranust (kauecTBEHHO).

Cmedrcrbie 60npocvl Mamemamuxiu.
PaGora c¢ rpadukamum wu Tabmuuamu. JIMHEHHAas anmpOKCHMAIus, OIpEAeICHUe
K03 UIIMEeHTOB JHHEHHON 3aBucuMocTd. OIEHKa TMOTpelIHOCTel MPSAMBIX M KOCBEHHBIX

I/ISMepeHHﬁ. Ilonsarue o CpCAHCKBaAPaTHICCKOM OTKIIOHCHHWH.

CmedicHble 60npocyl puzuxu.
MoOMEHT cuiabl, MOMEHT HUMIYJIbCa, HMMITYJIbC MOMEHTa cuibl. OCHOBHOE YypaBHEHHE

JWUHAMHKH BPalaTCIIbHOI'O ABUKCHUA.

YPOBEHD VIII (10 kaace, 3akia0uuTebHbIN 3Tanm; 11 kiace, peruoHaJdbHbIH 3Tam)

Pazpnen 12. JnemenThl actpodpu3uku (0a30Bblil ypOBEHbD).

§ 12.1. Keanmosas npupooa ceema.

KBanToBo-mexannueckas Moziesib aToma. [loHsITHE 00 SHEPreTUYECKUX YPOBHSX 3JIEKTPOHOB.
KBaHTOBBIC M BOJIHOBBIC CBOMCTBa cBeta. DOTOHBI, POTOAIPPEKT. DHEPrUsi U HMITYJILC KBAHTOB,

CBSI3b C YACTOTOM U AnnMHOM BoHbL. JlaBnenue ceera. Dddext IloiinTuHra-Pobeprcona.

§ 12.2. OcHosbi cnekmpaibHo20 aHaiusd.
Crextp uznydeHust. [loHsiTHE CIEKTpaIbHON JIMHUH U3TYyISHUS U MOTJIONICHUS, JIMHEHYaThIi
U HempepbIBHBINA criekTp. CHeKTp aToMa BOJIOpOJAa M BOAOPOJONOAOOHBIX MOHOB. Buabl 3amanus

CIICKTpPa (KaK (1)YHKI_II/II/I YaCTOThI UJIM AJIMHBI BOHHBI).

§ 12.3. Cnexmp uznyyenus 36e30.
XapakTepHbI BUJ CIIEKTpa U3Ty4eHUs aOCOIIOTHO YEPHOro Tesa. 3aKoH cMmelleHus BuHa.
®doromerpuyeckue cucremel UBVRI, nokasarenu usera. LiBeroBas remneparypa. bonomerpuueckas

3BE€31HasA BCINYMUHA, 6OHOMeTpI/I‘IeCKa${ IoIrpaBKa. IToremuenune JUCKOB 3B€3]1 K Kparo.

§ 12.4. Knaccugpurayus 36e30.
CrniekTpajbHbIE KJIACChI 3BE3]1, HX CBS3b ¢ 3 (HeKTUBHOM TeMiepaTypoid. Kitacchl cBeTUMOCTH

3BE3/] (CBerFHFaHTLI, TUTI'aHThI, KapJ'II/IKI/I). JII/IanaMMI)I «CIIEKTP-CBETUMOCTL» H  «UBCT-
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ceetumocTh» (I'epummpynra-Paccena), rinaBHas mnocieaoBarenbHOCTh. COOTHOIIEHHE «Macca-

CBCTHUMOCTB» JJIA 3BC3 [ rJIaBHOM noCiaca0BaTCIbHOCTH.

§ 12.5. Aoepnas puzuxa u mexanuzmvl 3HepeoBbLOENIeHUS 36€30.

JluHamuueckas, TeIioBasi U s[epHas HIKalbl, UX XapakTepHble BpeMeHa. CBs3b Macchl U
SHEprum mokos. JeekT Macchl, JHEPTHsl CBSA3H U 3aBUCHMOCTh YACIBHON YHEPTHH CBSI3H OT YUCIIA
HyKJI0HOB. CHHTE3 W pacmajl, BbIJCICHHE YHEPTruU (Ka4eCTBEHHO). 3aKOHBI COXPAHEHMS 3apsjia U
SHEPruu B AJEpHbIX peaknusx. CBoICTBa JJIEMEHTApPHBIX YacTHUIl. YCIOBHUS MPOTEKAHUS

TEPMOSICPHBIX peaKkuil B HeJlpax 3BE31, MPOTOH-NPOTOHHBIN UK. Heltpuno.

§ 12.6. Deontoyus HopmanvbHbIX 36€30.

3Be3nooOpaszoBanume, ero ooactu B ['amaktuke. Macca [[xuHca. TUIbl 3Be31HOTO HACEICHUS
B rajaktukax. CTtaaus rjiaBHOM IocienoBaTeabHOCTH. CTaus KPaCHOTO TMTaHTa, CHHTE3 TSHKEIIBIX
2JICMEHTOB B sipe. PaBHOBecHME M IEPEHOC DHEPrud B 3Be37aX. JBOJIOIMOHHBIC TPEKU
MaJIOMAaCCUBHBIX M MAaCCHUBHBIX 3Be3]l Ha quarpamme ['epummpynra-Paccena, BUa 3TO# quarpaMmbl
JUTS 3BE3HBIX CKOIUICHHH, OIIpeIeJIeHHEe MX BO3PacTa IO MOJ0KEHUIO «TOYKH IIOBOPOTA. 3BE3THBIC

aCCOLMALINH.

§ 12.7. Ilynvcupyrowue nepemennvie 36e300i.
Hedenapl, uX XapaKTEPUCTUKH. 3aBHCUMOCTb «IEPUOA-CBETUMOCTH», OIpeIeIcHHE
paccrosinuii. I[lpencraBienne o mojoce HecTabUIbHOCTH Ha auarpamme [ epummpyHra-Paccena.

3Be3ab! Tuna RR Jlupel, qoaronepuoanyueckie nepeMeHHbIE 3BE3/IbI.

§ 12.8. Ilo30nue cmaouu s6om0yuu 36e30.

benble kapinuku, HEHUTpPOHHBIE 3Be3labl, 4YepHble ObIpbl. Ilpemensr Yannppacekapa,
OnnenreiiMepa-BonkoBa. ['paBuranmonssiii paauyc. Hosble 3Be3nbl. CBEpXHOBBIE 3BE3/bl, HX
KJIacCU(pUKallMsg M OCHOBHBbIE cBoWcTBa. [lnaHeTapHble TYMaHHOCTH M OCTaTKU BCIBILIEK

CBEpXHOBBIX. [lynbcapsl.
§ 12.9. Meoiczgezonas cpeoa.

[InoTHOCTH, TEMIIEpAaTypa U XUMUYECKHI COCTaB MexX3Be31HOU cpepl. [IblneBble obaka.

O6nactu H I u H II. Monekynspusie oonaka. Jlunaus 21 cm. ['azoBbie u auddy3HbIe TYMAHHOCTH.
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§ 12.10. I'anaxmuku u 0CHOBbL KOCMONO2UM.
Knaccudukanus n HaGmogaTeabHble CBOWCTBA ralakTUK. MecTHas Tpynna ralakTuk. THITbl
3Be3HOro HaceneHus. CBEpXMACCHUBHbBIE YEPHBIE ABIPbl B FalaKTHUKaX, aKTUBHBIE sijipa T'aJlaKTUK,

KBa3apbl. 3akoH Xa00ia, KpacHOE CMEIlIeHHUE.

CmedicHble 60npocbl Mamemamuxu.

[TpousBonnas pynkiuu. MccnenoBanue GyHKINH Ha OCHOBE TPOU3BOIHOM, T€OMETPUICCKHIMA
CMBICII IPOU3BOIHOM.

Cmedicnvle 6onpocul pusuxu.

KBanToBbIE U BOJTHOBEIE CBOIcTBA cBeTa. DOTOHBI. DHEprus U UMITyabC poToHOB. BHemHui
doroadpdexr. [anenne cpera. KBanToBo-mexaHuueckass mojenb aroma. Ilocrynmater Bopa.
CranuoHapHble cocTosiHMS aToma. [IoHsATHE 00 PHEpPreTMYecKuX YpOBHSAX AIIEKTPOHOB B aTOME.
Bunpl cnektpoB. CrnekrpaibHblii aHan3. CreKTp aroMa BOAOPOAA U BOAOPOAONOJOOHBIX MOHOB.
Cesi3p Macchl U dHeprud. [leeKkT macchl, SHEprusi CBS3M M yJeNbHas YHEPTUs CBSI3U. 3aKOHBI
coxpaHeHUsl B sijepHoil ¢usuke. Cunte3 u pacnan saep. TepmosinepHble peakuuu. OCHOBHbIE
CBOWCTBA 3JIEMEHTAPHBIX YacTHIl (AJIEKTPOH, NPOTOH, HEUTPOH, (OTOH, HelTpuHO). CBoiicTBa

uaeansHoro rasa. Ilonsrue o TEMIICPATYPEC, AaBJICHUHU I'a3d, KOHICHTPALUNA YaCTHUII.

YPOBEHD IX (10 kiaacc, 3aKJII09HTEIbHBIN 3TAI)

Pa3zpnen 13. HeGecnas cgepa (yriaydsieHHbIH YPOBEHB).

§ 13.1. Cymounvie nymu ceemun (06wuii cnyuatl).

OcHoBbl cepuyeckoil Tpuronomerpuu. [lapannakruueckuit TpeyroapHuk. IlpeodpazoBanus
TOPU30HTANIBHBIX, JKBATOPUAIBHBIX M DSKIUINTUYECKUX KOOpJAMHAT. BpluncieHue yrioBoro
pacCTOsHUS MEXy TOYKaMU HeOeCHOM cdepsl /Ui MPOU3BOJIBHOIO ciaydas. A3UMYThl U YacOBbIE

YIJIbl BOCXOAA M 3aXx0a CBETUJI I IPOU3BOJILHOT'O CKIIOHCHUS U IUPOTHI.

§ 13.2. Cucmema Connye-3emnsa-JIyna (oowuii ciyuati).

Bparienue TMHUY y3710B U JIMHUM ATICH]T JIYHHOM OpOUTBI, TPONTUYECKUI, aHOMAIUCTHYECKUI
U JpakoHHuYecKuil Mmecsubl. HakiioH nTyHHOH OpOMTHI K SKIMNTHUKE, YCIOBHS JIi HAaCTYIUIEHUS
COJIHEUHBIX W JIYHHBIX 3aTMEHUM pa3IMYHbIX TUNOB. [{Mkibl 3aTMeHni, capoc. Cepun NMOKPBITHIA
Jlynoii 3Be3n um maHer. IlpenenbHas HSKIMNTHYECKAass IIMPOTa M PACCTOSHHME OT y37a JUIS

HACTYIUICHUA 3aTMEHUM Pa3JIMYHBIX TUIIOB, ITOKPLITUA 3BC3bl UJIN ITIJIAHCTHI.
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§ 13.3. [leusrcenue oauzxux men 6 nebe 3emau (0owui cayuati).
Bunumerii myts JIyHBI 1 UCKYCCTBEHHBIX CIYTHUKOB B HeOe 3emiu. TpuaHrynanus OJU3KUX
00BEKTOB (CITyTHUKOB, METEOPOB). YueT HechepuyHocTu 3emiun. OCHOBBI COBPEMEHHBIX CHUCTEM

CHYTHHKOBOﬁ HaBUI'allH.

§ 13.4. I'anakmuueckas cucmema KoopouHam.
OcHOBHBIE TOYKH U OOJNBIIME KPYTH, MPeoOpa3oBaHHs B JAPYrHe CHCTEMBI HEOECHBIX
koopauHart. [Tosoxxenue nenTpa ['aakTHKHY U raJJak THYECKUX MOJII0COB B HeOe 3emitn. XapakTepHbIe

IMOJIOKCHU S PA3JIMIHBIX TUIIOB HEOECHBIX 00BEKTOB B TaJJaKTHYECKOH CHCTEME KOOpJZIMHAT.

Cmedrcrbie 60npocvl Mamemamukiu.
OcHoBbl c(hepuueckoll TPUTOHOMETPUH, CHEPUUECKUE TEOPEMbl CHHYCOB U KOCHHYCOB.
[Tnomane mapoBoro ciosi, ydacTka cdepsl. JluHeliHas anmpokcUManus, ONpeleieHHe ee

K03 PHUIIHEHTOB.

YPOBEHbD X (11 ki1acc, 3aKJII04UTEIbHBIN 3TAI)

Paszpnen 14. HebGecnas mexanuka (yriry0JIeHHBIN HMKJI).

§ 14.1. Dnemenmoi opoum.

[IpocTpaHcTBEHHOE TIOJIOKEHUE OPOUTHI, KEIUIEPOBBI 3JEMEHTHI, OCHOBHBICE TOYKH U
HampaBlieHUs. OJEMEHTHl NapadOIU4YecKOW U THUIepOOTUYECKOW OpOUTHL. IKCIICHTPUCHUTET,
MPUILIETTFHBIA MapaMeTp W yroll MeXAy acuMnToramu rumnepOonbl. OpOUTHI ABOWHBIX 3BE3N U

HK30TUIaHET B MPOEKIIUK Ha HeOecHYI0 chepy (00mmmii ciydaii).

§ 14.2. Jlsudicenue 6 none msicecmu 08yx u Oojee mei.

Touxwu Jlarpanska. Ilpunusaoe yckopenue. Coepa Xumna, nonocts Pomra. [Ipencrasnenue 06
YCTOMYMBOCTU cUCTeM. 3MeHeHue opOUT MallbIX MJIaHET U KOMET MpU CONMKEHUHU ¢ OOJIbIIMMHU
IUTaHETaMU, aKTUBHBIE U TaCCUBHBIE TPAaBUTALIMOHHbBIE MaHEBPHI. BbicoTa MpuiInBOB (371eMEeHTapHas
teopust). IlpunuBHOE pa3pylieHHe CIOYTHUKOB (3JeMmeHTapHas Teopus). IlpuiauBHoe TpeHue

(KauecTBEHHOE MPEICTABIICHUE).

§ 14.3. [leusicenue cucmem ¢ nepemerHol Maccoul U SHepeuel.
Vpasuenus [{unonkosckoro nu Memepckoro. Teopema o Bupuase Ajsi rpaBUTAMOHHO-CBSI3aHHBIX
cructeM. [IBiKeHue CIyTHUKOB B aTMOC(epax TUIaHEeT, ABIKEHHUE Te OKOJIO 3BE3]] C CUITbHBIM 3BE3THBIM

BETPOM. DBOJIOIMS TECHBIX JBOMHBIX cUCTeM. [IOHSTHE O rpaBUTAlIMOHHBIX BOJTHAX.
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CmedrcHble 60npoCbl MamemamuKu.
[Tapabona u runepboia, WX TEOMETPUUYECKHE CBOMCTBA M XapakTepuUcTUKu. [lonsarue

POM3BOIHON (DYHKIINH, €€ TEOMETPUUYECKHIA U (PU3UUECKUN CMBICIT.

Paznen 15. Acrpodusuka u kocmoJiorus (Yriry0JeHHbIA HUKJT).

§ 15.1. @opmyna Inauka.

CnexTpasibHasi MOIIHOCTh M3Jy4y€HUs eIuHMIbl moBepxHocTH. dDopmyna Ilnanka,
npubmkenus Penes-/xxunca u Buna, o65acts ux npuMeHUMOCTH. SIpKkocTHas TeMiieparypa. 3akoH

Kupxrodga.

§ 15.2. I'uopocmamuueckoe pagrnosecue 36e30.
B3aumoneiictBre u3nydeHus ¢ 3apsaaMu. [ MapocTaTUYecKOe paBHOBECHE 3BE3JI, MpEel

CBCTHUMOCTH 3Z[I[I/IHFTOH8,.

§ 15.3. Ocnoswi cnekmpockonuu.
Wutepdepennus u nudpakmus. Jucnepcust cBeTa, CHEKTpaibHble TpUOOPH (TpU3Ma,
mudpakiuonHas pemerka). CriekrpanbHoe paspenieHre. CIeKTphl pa3IudHbIX aCTPOHOMUYECKUX

00BbeKTOB. Binsnue TEMIICPATYPBI CPCAblI HA HIUPUHY CHeKTpaHBHOﬁ JIMHHUH.

§ 15.4. Ileperoc uznyuenus 6 cpeoe.

[Ipemomitenne cBera U atMocdepHas pedpakiusi Uik TPOU3BOIBLHOTO TOJIOKEHUS 00BHEKTA.
CnekTpanbHas 3aBUCUMOCTb IIPEJIOMIIEHUS, «3€JIE€HBINA JIyd». BiusHue npenomiieHus Ha SPKOCTHBIE
XapaKTEepUCTUKU 00BeKTOB. OnTrueckas TonmuHa. [lormomnienne u paccesiuue cBeta B arMochepax
3emiu U TUTaHET, 3akoH byrepa. OTpaxeHne cBeTa pa3IUYHBIMHU OBEPXHOCTSIMHU, 3aK0oH JlamOepra.
Mex3Be3IHOEe TOIJIOIIEHUE CBETa, €ro 3aBUCHUMOCTL OT JUIMHBI BOJHBL M30BITOK IIBETa,
TPEXLBETHBIE JUarpamMMbl, 3Be€3/IHas BEIMUYMHA OOBEKTa Ha 3aJaHHOM PACCTOSIHUH MPU HATUYUU

noromneHus. Mero poToMeTpuIecKoro mapauiakca OnpeesieHus: pacCTOSIHUHN 110 3BE3]1.

§ 15.5. Bcesonnosas acmporomusl.
[IpueMHHMKHU H3Ty4eHHUS B TaMMa-, PEHTT€HOBCKOMW, yIbTpaduoneToBoi, nHppaKpacHOH H

pagroacTpoHOMHU. SIHCKHH. YTIIOBOE pa3pelleHne paanoTeNIeCKOIIOB U paJHOHHTEP(HEpOMETPOB.

§ 15.6. Quzuxa ammocpep nianem.
TemnoBoii GaaHC MIaHeT ¥ MAapHUKOBBINA AP dexT. O30HOBBII €10l B aTMochepe 3emin, ero
onTtuieckue cpoiictBa. Cepedpucteie obmaka. Ctpoenue atmocdep miaHeT COTHEYHOW CHUCTEMBI,

MNpEaACTaBJICHUA 00 aTMOC(I)Can OK3O0IIJIaHET.
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$ 15.7. Macnemusm 6o Bcenennoii.
JuronpHOe MarHuTHOE TMojie. MarHmTtHoe II0jJ€ TOKOBOTO Cj0s. MarHuTHOE JaBjiCHUE.

MarnauTocdepbl HeOeCHBIX Tel. DHEPrusi MAarHUTHOTO TIOJISL U €T0 Mepexo/] B Ipyrue OpMbI SHEPTUH.

$ 15.8. I'anakmuxa u eanakmuxu.
Crpoenue u MOp(hOJIOTHs TaJITaKTHK PA3IMYHBIX TUITOB. KpHBBIC BpallleHUs, TEMHAs MaTepHSI.
OYHKIMK CBETUMOCTH 3BE3Jl, HadalbHas (YHKIHUS Macc, OTHOIICHHUE «Macca/CBETHMOCTBY.

CootHomenust Tammu-duimiepa u Padep-Jxexcona.

§ 15.9. Ocnosvt meopuu omHocumenibHOCHU.

[TpuHIHMIT OTHOCUTENLHOCTH, TIPUHITUTT HHBAPUAHTHOCTU CKOpocTU cBeTa. IIpeobpazoBanus
JlopeHna, pelsITUBUCTCKOE ClOXKeHHe ckopocTeil. CokpallleHue AJIWHBI U 3aMeIJICHUE BPEMEHH.
DddexT «cBeToBOTO 3X0%». Penarupuctckuii agdext Jomnepa. ' paBuTainoHHOE KpacHOE CMEIICHUE

(B cnabbix nossix). [IpeacraBnenue o rpaBUTAMOHHOM JIMH3UPOBAHUH.

$ 15.10. Kocmonoeus.

Kpynnomacmrabnas crpykrypa Beenennoid. [Iponuioe u 6yaymee Beenennoit. Paciiupenue
Bcenennoii. MacmtaOubiii ¢akrop. Mozenb OTHOPOJHONW H30TpOINHON BceneHHoil. YpaBHeHHe
@Opuamana (Ka4eCTBEHHOE TOHUMAHHE), SBOIOIHS MaCIITA0OHOTO (haKTOpa B paMKax HbIOTOHOBCKOM
¢busuku. Kputnueckas minotHocts Beenennoil. bapuonnoe BemiectBo, TeMHasi MaTepusi M TeMHast

3Heprus. PenukroBoe u3ilyueHue, ero CBOMCTBa.

CmedicHble 60npocbl Mamemamuxu.
WuTerpupoBanue mpocTtedmux (yHKIUM U ero reomerpudeckuit cmeicia. llpunoxenue

muddepeHIMaNbHBIX ypaBHEHUH B 33/1a4ax 10 (U3UKE U aCTPOHOMUHU.

CmedicHbie 6onpocwvl huux.

Bonnossle cBoiicTBa cBera. IlonsTe o0 mHTepdepeHuu, audpakuuy, TUCIIEPCUN CBETa.
MaruutHoe none. MaruutHas uaaykius. Cuna Amnepa. Cuna Jlopenna. JIBukeHne 3apsiKeHHbBIX
YacTULl B MAarHuTHOM Iosie. OCHOBBI CIIELMAJIBHOW TEOPUM OTHOCHUTENbHOCTU. [locTymarsl
OiinmreiiHa. IIpeoOpazoBanus JlopeHuma. PensITUBUCTCKMII 3aKOH  CIOXKEHUS CKOPOCTEM.

PensaruBucrckoe COKpalCHUC IJIMHBI U 3aMCIJICHUC BPCMCHU.
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IIpunoxenne 2

CnpaBoyHast nHGopManus, pa3pelieHHasi K HCIOJIb30BAHUIO HA OJIUMITHA/AE

Ocnognvle huzuueckue u acmpoHoOMuYecKue HOCMOAHHbLE
['paBuTanmonHas nocrosiuHas G = 6.672-10 1 v xr t-c?
CxopocTs cBeTa B BakyyMe C = 2.998-108 m/c

[Mocrosiuuas Bonbimana K = 1.38:102 m2-kr-¢ 2 K1
YHuBepcanpHas razopas noctosiaHas # = 8.31 m%kr-¢c 2K 1-monp?
[TocTostanas Credana-bonbimana o= 5.67- 108 kr-¢3-K*
[ocrosanas [Tnanka h = 6.626:1073* kr-m?c ™

Macca ipotona My = 1.67-1072" kr

Macca snektpona Me = 9.11-1073L kr

DeMeHTapHEIH 3aps e = 1.602-1071° Kn

Actponomuueckas eaununa 1 a.e. = 1.496-1011 m

ITapcek 1 mk =206265 a.e. = 3.086-1016 m

[Tocrosianas Xa66ma H = 72 (xm/c)/Mnxk

Jlannvie 0 Connye

Paguyc 697 000 km

Macca 1.989-10% kr

CaetumocTs 3.88:10% Br

Crnexrpanbhbliii kiacc G2

Bunumas 3Be3nHadg BenuunHa —26.78™

AbcomoTHas 0oOMeTprUecKas 3Be3/1Has Beanuuna +4.72™
IMTokasatens nsera (B-V) + 0.67™

O¢ddexTuBnas Temneparypa S800K

Cpennuii ropu30HTANBHBINA apauiakc 8.794"

HTerpanbHbIif HOTOK SHEPTHH Ha paccTosHuu 3emmn 1360 Br/m?
[ToTOK PHepruM B BUAMMBIX JIydax Ha paccTosauu 3emu 600 Br/m?
Jlannvle o 3emne

Okcuentpucurer opoutst 0.0167

Tporuueckwuii rog 365.24219 cyrox

Cpenusist opoutaibHasi CKOpOCTh 29.8 kM/c

[Tepuon Bpamienus 23 yaca 56 MunyT 04 cekyHIbI

Haxson skBaropa k sxkimnTuke Ha 3moxy 2000 roma: 23° 26’ 21.45”
OKBaTopHaJIbHBINA paanyc 6378.14 km

[Tonstpueit paguyc 6356.77 km
Macca 5.974-10% kr

Cpenuss mioTHOCTh 5.52 1-cM
O0BemubIi coctaB atMocdepst: N2 (78%), O2 (21%), Ar (~1%)

3
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Hannwie o Jlyne

Cpennee paccrosiaue ot 3emuin 384400 km

MunumansHoe pacctossHue oT 3emin 356410 km

MakcumanibHoe pacctosinue oT 3emiu 406700 km

Cpennuii sxcrieHTprucuteT opoutsr 0.055

Hakiion miockoctr opouThl K skimntuke 5°09’

Cunepuueckuii (3Be3aHbIH) iepro oopammenus 27.321662 cyrok

Cunonnueckuii nepuoa oopamenus 29.530589 cyrox

Pagnyc 1738 km

[Tepuon npeneccun y310B OpOUTHI 18.6 eT

Macca 7.348-10% xr wim 1/81.3 maccel 3eMin

Cpenssis miaoTHOCTh 3.34 rcM™

3

BusyansHoe reomerpuueckoe ansoeno 0.12

Buaumast 3Be3/1Hast BeIMIrMHa B OJIHOIyHHE —12.7™

Buaumast 3Be3/1Hast BeIMYKMHA B IIEpBOii/mocieaneii uerseptu —10.5™

Duszuueckue xXapakmepucmuku Co/lIHuya u njianem

[Inanera Macca Pamnyc IInor- | Ilepuon Haknon | I'eo- | Bun.
HOCTb BpalllCHUA OKBaTOpa | MCTP. |3BE3 -
BOKpPYI' OCH K IIJIOC- aJlb- Hast
KocTH | Oeno | Benu-
OopOUTHI ypHa*
KT MacCChI KM paanycChbl 1“'CM73 rpaaycobl
3emim 3emn
Commme | 1.989-10% | 332946 (697000| 109.3 | 1.41 | 25.380cyr | 7.25 ~ |-26.8
Mepxypuit | 3.302-10%2|0.05271 [2439.7| 0.3825 | 5.42 | 58.646¢cyr | 0.00 |0.10|-0.1
Benepa 4.869-10%*|0.81476 |6051.8| 0.9488 | 5.20 | 243.019 177.36 | 0.65| —4.4
cyT**
Bemms 5.974-10%* | 1.00000 [ 6378.1| 1.0000 | 552 | 23.934uac | 2345 |037| -
Mapc 6.419-10%% | 0.10745|3397.2| 0.5326 | 3.93 | 24.6234ac | 25.19 |0.15|-2.0
[Omutep | 1.899-10% | 317.94 | 71492 | 11.209 | 1.33 | 9.924 yac 313 [052|-27
CaTypH 5.685-10% | 95.181 | 60268 | 9.4494 | 0.69 | 10.656uac | 26.73 |0.47| 0.4
Vpan 8.683-10%° | 14.535 | 25559 | 4.0073 | 1.32 | 17.24gac** | 97.86 | 051 | 5.7
Hentyn 1.024-10%° | 17.135 | 24746 | 3.8799 | 1.64 | 16.11 uac 2831 |041]| 7.8

* JJIA HaMOOJIbIIIEeH 9JIOHT'alluv BHYTPCHHUX IJIAHCT U CPCAHCTO MPOTUBOCTOSHHUA BHCIIHUX TIJIAHCT

** oOpaTHOE BpalIeHNE
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Xapaxmepucmuku opoum nnanem

IImanera Bosbiias nonyock OkcuedT- | HaxioH k [Tepuon CHUHOINYECKUN
PUCHUTET | MJIOCKOCTH | oOpaiieHus nepuos
SKJIUIITUKHU

MJTH.KM a.e. rpajlycChl CyT
Mepkypuit 57.9 0.3871 0.2056 7.004 87.97 cyt 115.9
Benepa 108.2 0.7233 0.0068 3.394 224.70 cyt 583.9
Semutst 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
FOnutep 778.3 5.2028 0.0483 1.308 11.862 net 398.9
CarypH 1429.4 9.5388 0.0560 2.488 29.458 ner 378.1
Ypau 2871.0 19.1914 0.0461 0.774 84.01 ner 369.7
Hentyn 4504.3 30.0611 0.0097 1.774 164.79 ner 367.5
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Xapakmepucmuku HEKOmopbslx CnRYmHUKOG njianem

CryTHuK Macca | Paguyc | [InotHOCTE | Pammyc Ilepuon | I'eomer- Bunumas
opOuTHl | oOparieHus | pwy. 3BE3/IHAast
anpbeno | BenmmunHa*
KT KM r/em® KM CyT m
3emus
TTyna |7.348~1022| 1738 | 3.34 384400 | 27.32166 | 0.12 | -12.7
Mapc
Doboc 1.08-10% | ~10 20 9380 0.31910 0.06 11.3
Jleiimoc 1.8-10% ~6 1.7 23460 1.26244 0.07 124
IOnurep
o 8.94-10% | 1815 3.55 421800 1.769138 0.61 5.0
EBpona 4.8-10% 1569 3.01 671100 3.551181 0.64 5.3
["anumen 1.48-102 | 2631 1.94 1070400 | 7.154553 0.42 4.6
Kammcro | 1.08-10%2 | 2400 1.86 1882800 | 16.68902 0.20 5.7
Carypn
Tedus 7.55-10%° | 530 1.21 294660 1.887802 0.9 10.2
JTroHa 1.05-10%* | 560 1.43 377400 | 2.736915 0.7 10.4
Pest 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
Smer 1.88-10% 730 1.21 3560800 | 79.33018 0.2 ~11.0
Ypaun
Mupanaa 6.33-10° | 235.8 1.15 129900 1.413479 0.27 16.3
ApHdJIH 1.7-10% | 578.9 1.56 190900 2.520379 0.34 14.2
Vm6puone | 1.27-10% | 584.7 1.52 266000 4144177 0.18 14.8
Tutanus 3.49-10% | 788.9 1.70 436300 8.705872 0.27 13.7
O6epon 3.03:10% | 761.4 1.64 583500 13.46324 0.24 13.9
Henrtyn
Tputon 2.14-10% | 1350 2.07 354800 | 5.87685** 0.7 135

* AJI ITOJTHOJIYHU S UJIN CPEAHETO MPOTUBOCTOAHMA BHCIIHUX TIJIAHET

** oOpaTHOE HalpaBJIeHUE BpaIlleHUs

Dopmynvl nPUOIUNCEHHO20 BLIYUCTEHUA

sin X = tgX = X;
sin(a + X) =~ sin a + xcos¢«;
cos(a + X) =~ cosa — Xsin «;

X
tg(a+Xx) =tga + ———;
Cos” a

@+ x)" =1+ nx;

(X <<'1, yrJisI BBIp@)XaroTCs B paJiiaHax).
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IIpunoxenune 3

IIpumepsl 0JIUMIHAAHBIX 32IaHUH HIKOJIBHOI'0 3TaMa

Ne 1. (Knacc: 5-9, tema u3 mporpammsl B [Ipunoxenun 1: 1.1 — «3Be3gnoe HeOo», 1.2 — «3emis, ee
CBOMCTBA M JIBIKCHUEY, KaTeropus — 1.)

YcaoBue. Bol BuanTe, Kak co3Besaue JeBbl 3axoauT 3a ropu3oHT. Kakoe 3011akanpHOe co3Be3ane
ceiluac BOCXOAMUT HaJl TOPU30HTOM?

Pemenne. B MoMeHT 3ax0/1a 30/JHaKaIbHOTO CO3BE3/IMsI BOCXOIUTH OYJET TO, KOTOPOE HAXOJUTCS B

HpOTHBOHOJ’IO)KHOfI YacTH SKJIHMITHKH. B JaHHOM CJIy4da€ 3TO CO3BE3AMC PrIOBI.

Ne 2. (Kmacc: 5-7, rema u3 nporpammsl B [Tpunoxenun 1: 1.3 — «JIyHa, ee CBOHCTBa U IBUKECHUEY,
Kkareropus — 1.)

Ycaosue. beiBatoT 1 KosblieoOpa3Hble TyHHbIE 3aTMEHUSA?

Pemenne. 3eMHast TeHb Ha paccTosiHuM JIyHbI MMeeT paaunyc He MeHee 2.6 paguycoB JIynsl. [loaTomy

KOJII)IICO6p33HI)IX JIYHHBIX 3aTMEHNN OBITH HE MOXKET.

Ne 3. (Knacc: 5-9, rema u3 mporpammsel B [lpunoxenun 1: 2.3 — «OOBEKTHI 1aJEKOT0 KOCMOCay,
kateropus — 1.)

YcaoBue. B nameit ['anaktuke npumepro u3 100 musinapaoB 38e3/1, oHU cocTaBisttoT 20% MmoaHOM
macchl ['anaktuku. Ouenute maccy ["alakTHKU B KUJIOTpaMMax.

Pemenne. byneM cumTaTh, uTO CpelHAsS Macca OAHOM 3Be3mbl paBHa macce Commma (2:10% kr).

Tomuas macca lanaxtuky Torna 6yaer pasaa 500 mummmapaam (5-101%) mace Comnra nmm 102 k.

Ne 4. (Knacc: 5-9, rema u3 nporpammsl B [Ipunoxxenun 1: 1.2 — «3emis, ee CBONCTBA U ABHKEHHEY,
+ MaTepual o MaTeMaTHKe U3 pasjena 2, Kareropus — 2.)
YcaoBue. Ecu 661 atmocdepa 3emiu npu ee peanbHON Macce Obuta Obl OJHOPOAHA IO TUIOTHOCTH
(1.2 xr/m°), ee TommMHA cocTaBuIa ObI 8 KM. Bo ckombko pa3 arMocepa 3eMii yeTymaeT o Macce
camoi 3emiie?
Pemenne. 3anuiem BbIpakeHHE 151 MACChl aTMOC(EPHI:
Ma = 47tpAR2h.

31ech pa — MIOTHOCTH atMocdepsl, R — paguyc 3emin, h — Beicota atmocdepsl. Macca 3emin ecTh

me = (4/3)mpeR3.
3nech pe — IWIOTHOCTH 3eMiH. OTCI0/1a MBI IOJTy4aeM COOTHOLIEHHE Macc aTMochepsl U 3eMIIH:

ma/me = 3hpa/Rpe = 8.2:107".
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Atmocdepa 3emnn B 1.2 MITH pa3 ycTymaeT camoid 3eMJie o Macce.

Ne 5. (Knace: 8-9, rema u3 nporpammsl B [lpunoxenuu 1: 4.5 — « Qxauntuyeckue KOOpIUHATHL Ha
HebecHoi cdepen, kareropust — 1.)

Ycaosue. B xakoii ce30H JIyHa B mocieqHel 4eTBEPTH OJHUMAETCS BBIIIE BCErO HAJl TOPU3OHTOM
B CEBEPHBIX MINPOTaX?

Pemenne. JlyHa pacmonaraercss Ha HeOe Hemalieko OT JKIunTHKU. Camas ceBepHas TO4YKa
SKIMNTUKY, TOJHUMAIOLIASICS BBIIIE BCETO B CEBEPHBIX LIMPOTAX — TOUKA JIETHETO COJNHIIECTOSHHUS.
Jlyna B mocnenneit uetBepty Ha Hebe HaxoxuTcs B 90° k 3amany ot Connua. YToOsl pH 3TOM OBITH
BOJIN3M TOYKHU JIETHETO conHUecTOossHUs, ComHie J0KHO ObITh B 90° K BOCTOKY — BOJIU3M TOUKU

OCCHHETO paBHOACHCTBUA. I/ITaK, YCJIOBHUEC 3aa4U BBIIIOJIHACTCA BOJIM3HM OCEHHETO PAaBHOJACHCTBU:L.

Ne 6. (Kmacc: 8-11, rema u3 mporpammsl B [Tpunoxennn 1: 4.3 — «DxBaTOpHaIbHBIE KOOPHMHATHI HA
HeOecHoM cdepey, kaTteropus — 2.)

YceaoBue. KoopanHate! 1ByX 3Be3]] Ha HeOe paBHBI o1 = 24, 01 = 0, oz = 224, &2 = 0. KakoBo yrioBoe
pacCTOsIHHE MEXIly STHMH 3Be3/1aMH Ha HebOe?

Pemenue. YTi0BOe paccTOSHUE MEXKAY JBYMs CBETHJIAMH Ha HeOe €CTh HaWMEHBIIAs Iyra
0O0JBIIOrO KpYyTa, MPOXOSIIEro yepe3 3TH JaBa cBeTuia. Koimb ckopo 00e 3Be3/bl HaXOHIsATCS Ha
HeOeCHOM SKBaTope (CKIIOHEHHUS paBHBI HYJIIO ), 3TOT OOJIBIION KPYT — M €CTh CaM HeOECHBII SKBATOP.
Haumenpmias w3 1Iyr sKBaropa NPOXOAWT 4Yepe3 TOYKY BECEHHErO PAaBHOJCHCTBUS (MpsMoOe
BocxoxieHue 0 u wnu 24 u). JInuna stoit nyru ects 44 minm 60°. TakoBO yrioBoe pacCTOSHUE MEXAY

3BC31aMU.

Ne 7. (Kmacc: 8-11, Tema u3 nporpammel B [Tpunoxennn 1: 4.2 — «[lapamiakc U reoMeTpudecKkue
CIIOCOOBI U3MEPEHHSI PACCTOSIHUIY, KATETOpHst — 2.)

Yeaosue. Pagnyc tymanHocTi AHipomeibl coctasisieT 30 KIK, a ee yriioBoi AuaMeTp B Hebe 3emin
— 5°. CKOJIBKO BpEMEHH CBET TYMAHHOCTH JIETUT K Ham?

Pemenne. Yriosoii paauyc TymaHHoctTw Anzapomensl ectb 2.5 mnu 0.044 pamman. To ects,
paccTosiHUE 10 TYMAaHHOCTH B 23 paza 0oJjbllie ee paanyca U paBHO TeM caMbIM npuMepHo 700 Kok
Wi 2.3 MJTH CBETOBBIX JIET. TO €CTh, CBET TYMAaHHOCTH, BUIUMBIN IJ1a30M B XOPOIIYIO TTOTOTY, JIETEI

K HaMm 2.3 MHUJUIMOHA JIET.
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IIpunoxenue 4

IIpumepsbI 0JUMNNATHBIX 33JaHHIT MYHHIHIAJIBHOTO TAaNa

Ne 1. (Knacc: 7-10, Tema u3 mporpammsl B [Ipunoxxennu 1: 3.2 — «'opu3oHTaIbHBIE KOOPAMHATHI Ha
HebOecHoi cdepey, kKareropus — 2.)
YcaoBue. Hekoropoe cBeTus0 Ha mupote +45° B BepXHEH KyJIbMUHAIIUKM OKA3bIBAE€TCS BABOE BBIIIIE,
4eM B HUOKHEH KylbMUHauuy. Haliiure BBICOTY CBETHIIA.
Pemenne. 13 ycnoBus 3amauu cieayeT, YTO BbICOTa CBETHJIA B MOMEHT KYJIbMMHALIMNA HMela
OJIMHAKOBBIN 3HaK. O4eBUIHO, UTO 3TO 3HAK “+”°, ©HAYe BBHICOTA CBETHJIA B BEPXHEU KYJIbMUHALIUU
ObL1a ObI MEHBIIIE BBICOTHI B HHYKHEH KyJIbMUHAIUU. J{J151 BBICOTHI CBETHIIA B HUXKHEH KyJIbMUHAIIUU
HaJl TOPU30HTOM B CEBEPHOM IOJIYILIAPUH UMEEM:
hy =-90° + ¢ + 9,
r7ie () — MHUPOTa MeCTa, O — CKIIOHEHHE CBeTUIa. BbicoTa cBeTHI1a B BepXHel KylIbMUHALIMK PaBHA
hs =90° — | — 9|,
/1€ MOJIOKHUTENFHOE 3HAYEHUE BBIPAXKEHUS MO MOJAYJIEM COOTBETCTBYET KYJIbMHUHAIIMU K IOTY OT
3€HUTA, OTPHUIIATEIIFHOE — K ceBepy oT 3eHuta. [lo ycnoBuro 3amaun hg = 2hy. PaccmartpuBas nsa
Cllydast 10CJIEJOBATEIbHO, [TOJIy4aeM:
@—0>0: 6=270°—3¢p =135°> 90°, penicHus HE CYIIECTBYET;
e—0<0: 6=(270°—-¢) /3 =75°.
CkJI0HEeHMEe CBETHIIa paBHO +75°.
Ne 2. (Knace: 8-10, rema u3 mporpammel B [Tpunoskenuu 1: 5.1 — «Kuremarnka rranet B COTHEUHOM
CHCTEeMe», KaTeropus — 2.)
YcaoBue. I'ie Haxonutes neHTp Macc COJHEYHOM CUCTEMBI — BHYTpHU WM cHapyxu ConHua?
Pemenne. /{715 pemenus 3agaun BHavasie paccMoTpuM CoJTHEUHYIO CUCTEMY, cocTosIyto u3 ConHila
U caMoil maccuBHOW u3 muaHeTr — FOnurepa. [lomecTum Havano koopauHat B LeHTp CosHeuHOU
CUCTEMBI, a OCh X HampaBuM K IOnurepy, pacnonoxenHoMy Ha paccrosHuu a; oT Cosnnua. Torna
KOOpJMHATA [IEHTPa MAcC TaKOW CUCTEMBI OYAET paBHA
X3 =myay / (my + M) = 740 ThIC KM.
3nece M u my — maccel Connna u lOnurepa, ay — paauyc opobutsl IOnutepa. Mbl Buaum, 4To
MOJIyYeHHOE PacCTOSHHUE COBCEM HEHamMHoro Oonbmie paauyca Connua. [lostomy meHTp macc
CoutHeuHOM cucTeMbl MOXKET BBINTH 3a npeaessl CosHIa, HO MOXKET ObITh M BHYTPU HETO, €CIIH MbI
y4TeM BIMSHUE Apyrou miuaHeTel-ruranta — CatypH. Ecinu FOnmurep n CatypH OKkaXXyTcs 110 pa3Hble
cTopoHbI OT COJIHIIA, TO PACCTOSIHUE MEKTy HEeHTpoM Macc ConHEYHON cUCTeMBI U IeHTpoM CoJtHIIa

OyzeT paBHO
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X3s = (Myay — msas) / (M3 + ms + M) = 340 TbIC KM.
3nmecs Ms — macca CarypHa, as — paguyc opoutsl CarypHa. Utak, ieHTp Macc CONTHEYHOW CUCTEMBI

MOYET OBITh, KaK BHYTPH, TaK U cHapyxu CoyHIa.

Ne 3. (Kmacc: 10-11, tema u3 nporpammbl B [Ipunoxkennn 1: 8.9 — «IlmaHeTsl U 3K30IIaHETHI,
kateropus — 1.)

Ycaosue. [ToueMy OONBIIMHCTBO AAJEKUX BHECOTHEUHBIX IUIAHET B HACTOSAIIEE BPEMs U3BECTHO Y
KapJIMKOBBIX 3Be3117

Pemienne. BoOJBIIMHCTBO 93K30IMJIAHET OTKPBITO «TPAH3UTHBIM»® METOJIOM — pErUCTpaIfen
MPOXOXKACHUS TUIAHETHI Mepe] 3BE3/I0M, BBI3BIBAIONICTO YMEHBIIICHHE BUIUMOW SPKOCTH 3BE3[IBI.

OueBnaHO, 9TO 3G deKT OyaeT CHUIbHEEe B TOM ClIydae, €CIHM 3Be3/1a caMa HeOOJIBILOTro pa3Mepa.

Ne 4. (Knacce: 10-11, tema u3 nporpammsl B [Ipunoxxenuu 1: 8.5. — «M3nydeHune abCoarOTHO YEPHOTO
TeIay, KaTeropus — 2.)

YcaoBue. YrimoBoit amamerp 3Be3apl A B 5 pa3 Oombine, ueM y 3Be3nsl B, a addextuBHas
TeMmreparypa 3Be3llbl A BIBOE MeHbIIe, ueM y 3Be3abl B. Kakas u3 3Be3n sipue B HeOe 3emin?
Me>K3BE3IHBIM MOTJIOIIEHUEM ITPEHEOPEYb.

Pemenne. Bunumas sipkocTh 3BE37bI MPOMOPIMOHAIbHA KBAIPAaTy €€ BUIUMOro pasmepa (Wi, TO
K€ camMoe, TMPOIOPIMOHANIBHA KBaJApaTy €€ NPOCTPAHCTBEHHOTO paamyca W 00paTHO
NPOTOPIIMOHATIbHA PACCTOSIHUIO J10 Hee). Takke OHa MNPONOPIMOHAIbHA YETBEPTOW CTEIICHU
Temnepatypsl. Takium 06pa3oM, OTHOLIEHHE BUIMMBIX ApKocTeii 38e31 A u B cocrasut 5%/24 = 25/16.

3Be3na A B HeOe 3emutn OyIeT spue.

Ne 5. (Knmacc: 10-11, Tema u3 nporpammsl B Ilpunoxennu 1: 8.2 — «Illkana 3Be31HBIX BEIUYUHY,
Kateropus — 2.)

YcaoBue. 3Be3na o LlenTaBpa A umeer Buaumyroo 3Be3fHyro Benuuuny 0™ u Haxomutcst B 4.3
cBetoBoro roja ot Connua. Kakyro BUAMMYIO 3BE3HYIO BEJIMUYMHY 3Ta 3Be3Ja MMesa Obl B HeOe
3emiu, Haxoauch oHa BMecTo CoJTHIA B LIGHTPE HAIEH MJIaHETHOW CUCTEMBI?

Pemenue. 4.3 cBeroBoro roma — oa10 4.3/3.26=1.3 mapceka wmu 1.3-206265=272000
ACTPOHOMMYECKHX €MHUII, TO €CTh PaAnycoB opOoUTH 3emin. IMEHHO B Takoe KOJMYECTBO pa3 MbI
MBICJICHHO TIpuOmkaeM 3Be3ny o [lentaBpa A k Ham. Torna ee 3Be3Hast BEIMYNHA CTAHET PaBHOM

m = mo — 5lg 272000 = -27.2.

Ota 3Be3/1a Obl1a ObI HECKOJIBKO sipue Harnero ComHiia.
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Ne 6. (Kmace: 11, rema u3 mporpammsl B [punoskennu 1: 11.3 — «IIperieccus ocu BpareHust 3eMT»,
kateropus — 1.)

YceaoBue. OTHOCUTENBHO KaKOTO OOJBIIOT0 Kpyra HeOecHOU cdepbl — HEOECHOTO HKBAaTOpa WU
SKJIMIITUKU — CMECTSTCS 3BE3/IbI 32 OJIFKAIIINEe HECKOJIBKO THICSY JIST?

Pemenue. IlonoxxeHne >KIMNTUKHA (MPOSKIMU TUIOCKOCTH OpOUTHI 3emui Ha HeOecHYH cdepy)
NPaKTUYECKH HEM3MEHHO BO BPEMEHH, M 3BE3JIbl CMEILIAIOTCS OTHOCUTENILHO HEE TOJIBKO 3a CUET
COOCTBEHHOT'O JIBM)KEHUS, KOTOpPOE Jake Ha MacimTabe MHOTHUX ThICAY JIET HE IMPEBOCXOAMT
HECKOJIBKO I'PaJycoB. A BOT MPOEKIIMsS 3€MHOT'O 3KBaTOpa Ha HeOecHYI0 chepy — HeOECHBIN IKBATOP
— TPEIECCUPYET BOKPYT MOJIOCA IKIUNTHKH C MEPHOIOM OKOJO 26 TBHICSY JIET, IIO3TOMY 3BE3JIbI,
Jake He MMesi COOCTBEHHOTO JBIIKEHHS, 32 THICSYH JIET CYHIECTBEHHO M3MEHST CBOE IMOJIOXKCHHE

OTHOCHUTEIEHO HEOESCHOTO 9KBaTopa.

Ne 7. (Knace: 11, rema u3 nporpammsl B [lpunoxenun 1: 10.1 — «3akons! Kemiepa, neuxenue mo
IUTUTICY, KaTeropus — 2.)
YcaoBue. [loner kocMuyeckoro ammnapata ¢ 3eMJd Ha HEKOTOPYIO IUIAHETY IO 3HEPreTUYECKU
ONTHUMAJILHOM TpaeKTOpuu 3aHs 16 set. Uto 310 3a miianera?
Pemenne. OnTumanbHas TPAeKTOPHUS MPEACTABISET COOOW MOJNOBUHY JIUIMICA, B TEPUTEINU
KOTOPOro HaxoauTcs 3emisl, a B adenuu — IulaHeTa. bosblas Mojiyoch Takoro >JulMIica B
ACTPOHOMHYECKUX eTUHHIaxX Oyaer paBHa (a+1)/2, rae a — paccrosiaue ianeTsl oT ConHna. Bpems
nepeseTa — MoJ0BHHA OpOUTAILHOTO MEpro/ia — B FOJIaX COCTaBUT
t = ((a+1)/2)*? 1 2 = ((a+1)%/32)*? = 16.

Otcroa MbI IostydaeM paccrosinue oT CoJtHIIa 10 TUTAHETHI

(a+1)®=8192; a=19.1.
Orta mianera — Ypad. [TonydueHHoe paccTossHEE HEMHOTO OTIMYAETCs OT OOJIBIION MOIYOCH OPOHUTHI
VYpana, HO OHO BMOJHE MOXET OBITb TAKOBHIM BCIIEJACTBHE HEOOIBIIONW BBITSHYTOCTH OPOUTHI

IJIAaHCTHI.
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