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Hacrosdmue pekoMeHauMM IO OpraHU3alMd W IPOBEACHUIO MYHHUIMIAIBHOIO 3Tamna
BCEPOCCUNCKOM OJMMITMAIbI IIKOJIBHUKOB (Aajiee — OJIMMIIMAJA) 10 acCTPOHOMHUHU COCTAaBJICHBI B
cooTBeTcTBUU C IlopsakoM npoBeneHns: BCEpOCCUNCKOM OJMMIINA/bI IKOJIbHUKOB, YTBEPKIEHHBIM
npuka3oM MunuctepcTBa npocsemenust Poccuiickoit @enepauuu ot 27 HosOps 2020 r. Ne 678
«O6 ytBepxkaennn llopsinka TpPOBENECHUS BCEPOCCUHCKON ONUMIHUAABI IIKOJBHUKOB» H
IIpeHA3HAYEHbl A MCIOJIb30BAHUS MYHULMIAIBHBIMM W PErMOHAIBHBIMU  IIPEAMETHO-
METOJNYECKUMH KOMHUCCUSIMHU, @ TAK)KE€ OPraHU3aTOpPaMM IIKOJBHOTO U MYHHUIMIIAJIBHOTO 3TAaIloB
OJIUMITHA]IBI.

Onumnuazna 1no aCTpPOHOMHUH HMPOBOIUTCS B LIENSAX BBISBICHUS M PA3BUTUSA Y 00YUarOLIUXCS
TBOPYECKHUX CIIOCOOHOCTEH M MHTEpeca K HayyHOH (Hay4HO-HCCIIEIOBATEIbCKOW) AEATENbHOCTH,
IIpoIarad/ibl Hay4YHbIX 3HAHUM.

Cpoky OKOHYaHHSI MYHUITUTIAIBHOTO 3Tara — He To3/aHee 25 aexaops.

dopma IIpOBEIEHUS ONMMIIMAALI — O4Has. llpu npoBeaeHHMH ONMMIIMAABI AOIYyCKaeTcs
UCMOJb30BaHUE HMH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B YacTH OpraHU3aLUU
BBIIIOJIHEHUS OJIMMIIMAJHBIX 3aJaHUM, aHaJIM3a M I10Ka3a OJUMIIMAJHBIX 33JaHUN, INPOLETYpHI
amneIISIUU IPU YCIOBUU COOMIONeHMs TpeOoBaHMii 3aKoHOaaTenbcTBa Poccuiickoit denepanuu B
00JIaCTH 3aIUTHl IEPCOHANBHBIX JTAHHBIX.

Pemenne o mpoBeneHMM MYHHULMIIAIBHOIO JTala OJUMIMAAbl C HCIOJIb30BaHUEM
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT Ml IIPUHUMAETCS OpraHu3aTopoM
MYHUIUIAJIBHOTO 3Tala OJIMMIIMAJBI 110 COIVIACOBAHUIO C OPraHOM MCIIOJIHUTEIBHOW BIIACTH
cyobekra Poccuiickoii ®epepannu, OCyHIECTBISIOIIMM TOCYJapCTBEHHOE YIpaBleHHE B cdepe
oOpa3oBaHUs.

1. ITopsinok opraHn3anyuu U NPoBeAeHUsI MYHUIIUNIAIBHOIO 3Tana 0OJIUMIIHAABI

1.1. MyHMUMIAJBHBIA 3Tal OJMMIHAABI COCTOUT M3 OJHOIO TEOPETHYECKOIO Typa
UHIUBUAYAIbHBIX COCTSI3aHUN YUYAaCTHUKOB.

1.1.1. AnuTenbHOCTH Typa COCTABIISAET:

7 xnacc — 1,5 actporomuyeckux 9aca (90 MUHyT);

8 kmacc — 1,5 actponomudeckux yaca (90 MUHYT);

9 kiacc — 3 acrponomuuecknx vaca (180 MunyT);
10 kiacc — 3 acrponomuuecknx vaca (180 MunyT);
11 11 xmacc — 3 actponomuueckux yaca (180 MuHyT).

1.1.2. YyacTHUKH JensTCsl Ha BO3pacTHBIE napaienu — 7—8 kiaccel, 9 kiace, 10 knace, 11
kiacc. KoHKypc npoBOIUTCS OTAENIBHO BHYTPH KaKI0W MapaJijieliu.

1.1.3. JIns mpoBeneHust Typa HEOOXOAMMBI ayAUTOPUH, B KOTOPBIX KaXJIOMY YYaCTHHKY
OJIMMIIMAJBl JOJDKHO OBITh NPEAOCTAaBICHO OTHeNbHOE pabouee MecTto. Bee paboume mecra
YYaCTHHUKOB OJIMMIIMAJBl JIOJDKHBI OOECleYrBaTh KM paBHBIE YCJIOBUS, COOTBETCTBOBATH
JEUCTBYIOIMM HA MOMEHT IIPOBEJCHMS OJIMMIIMA/bl CAHUTAPHO-3IINEMHOIOTMYECKUM MIpaBUiIaM U
HOpMaM.

1.1.4. Pacyer umcia ayuTOpUi ONPEAEISAETCS YUCIOM YYAaCTHUKOB U MOCATOYHBIX MECT B
aynutopusx. IIpoBeneHuto Typa NpeAlIecTBYET KpaTKUMil MHCTPYKTaK YYaCTHUKOB O IIPaBHJIAX
y4acTus B OJIMMITUAJIE.

2. Heo0xonnmoe MaTepuajbHO-TEXHHMYeCKOe o0ecnmeyeHHe /sl BbINOJHEHHSA
3a/IaHUI MYHUIMNIAJIBHOTO 3TANAa 0OJIUMIIUA/bI

2.1. Ina mpoBeneHHsS BCEX MEPOIPHUATUN ONMMIIHAABI HEOOXOIUMa COOTBETCTBYIHOILAS
MaTepuasibHas 0a3a, KOTOpasi BKIIOUAET B ceOsl SIEMEHTHI JUIsl TPOBEACHUS TYpa.

2.2. MatepuanpHoe o0OecrieyeHre MYHUIIUIIATBHOIO 3Tana aHaJOrMYHO IIKOJIbHOMY JTally.
JIaHHBIM 3Talm TaKKe HE NPEAyCMATPUBACT BBINOJHEHHE KaKUX-THOO TNPAKTUYECKUX U
HaOJIIOaTeNPHBIX 3aJa4 [0 AaCTPOHOMHHM, €ro INpOBeJIeHHE He TpedyeT CIEHUAIBHOIO
000pyZoBaHUs (TENECKONOB U JPYTrUX aCTPOHOMHUYECKUX MPUOOPOB), MOATOMY MaTepUANIbHBIC



TpeOOBaHUs Il UX NMPOBEACHUS HE BBIXOIAT 32 PaMKU OPTaHW3aIMH CTAaHAAPTHOTO ayAUTOPHOIO
pexxuma. KaxxjoMy y4acTHUKY OJIMMIIHMA/IBI JOJDKHBL OBITh IPEOCTaBIICHBI JTUCTHI (hopmaTta A4 nist
BBIIIOJIHEHUS OJMMIMAIHBIX 3aJaHuil. B ciydae mpoBeneHus »31ama ¢ HUCIOJIb30BAHUEM
MH(POPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUH YyYaCTHHKAM JIOJDKEH OBITh IpElI0CTaBJICH
JOCTYH K OHJaWH-TIIaTGopMe, Ha KOTOPOU MPOBOJUTCS TaIl.

Y4acTHUKM MOT'YT UCIOJIb30BaTh CBOM NHCHbMEHHBIE NTPUHAUIEKHOCTH (BKIIIOUYAs LIUPKYJIb,
TPAHCHOPTHP, JIUHEHKY U T. II.) U HETIPOrpaMMHUPYEMBbIH MHKEHEPHBIN KalbKyJIsATOp. B wactHoCTH,
KaJIbKYJISITOPBI, JIOIMYCTUMBIE IS Mcnosib3oBaHus Ha EI'D, paspemaroTcs uUisi MCIOJIB30BAaHUS Ha
MOOBIX 3Tamax OJUMIIMAIbl. PexoMeHIyeTcs MMETh B ayJUTOPHHM HECKOJIBKO 3aMacHBIX PYy4eK
YEPHOro LIBETA.

3. Ilepedyenb CHPaBOYHBLIX MATEPHAJIOB, CPEICTB CBA3M M JJIEKTPOHHO-
BBIYHMC/IUTEIBbHOM TEXHMKH, Pa3pelieHHbIX K MCIO0Jb30BAHHI0 BO BpeMs IPOBeICHUsA
OJIUMITHA/IbI

IIpy  BBIIOJIHEHMM 3aJaHUM  MYHHULMIQJIBHOIO  JTala  OJUMIIMAJAbLI  JIOIIyCKAeTCs
UCIIOJIb30BAHUE  TOJBKO  CIIPABOYHBIX  MAaTE€pUAIOB, IPEIOCTABICHHBIX  OPraHU3aTOpPaMHU,
MPEIYCMOTPEHHBIX B 33/IaHUSX M KPUTEPUSX OLleHUBaHU. Vcnonbp3oBaHue JIOOBIX CPEACTB CBS3H
Ha OJUMIIMAJAEC KATETOPUYECKH 3alpeliaeTcs. YUYaCTHUKM MOTYT HCHOJb30BaTh COOCTBEHHBIE
HEIIPOrPaMMHUPYEMBIE KAJIbKYJIATOPBI.

4. Kpurtepun u MeTo1MKa OLCHUBAHUS BbHINOJHEHHBIX OJIUMIIMATHBIX 3aJaHUH
JUnisi TpOBEpPKH pELICHHH YYacTHUKOB (OPMHPYETCS IKIOPHU, COCTOSIIEee W3 YHCIa
[I€arornuecKux, HAy4YHO-II€JarOrMUECKUX pabOTHUKOB, PYKOBOJSAIINX pabOTHUKOB

0o0pazoBaTeNbHBIX OPTraHU3alMi, acCHUpPaHTOB, MOOeAUTENEeH MEXKIYHAPOIAHBIX  OJUMITHAJ
IIKOJIbHUKOB M MOOEIUTENeH M MPHU3EPOB 3aKIFOUUTEIHHOTO 3Tala BCEPOCCHUICKON OJIMMITHA]IBI
IIKOJBHUKOB IO  aCTPOHOMUM U  (u3MKe, a TaKkKe CHCIHATUCTOB, 00JIagaromux
npoeCcCHOHATBLHBIMU 3HAHUSAMHU, HaBBIKAMU M OIBITOM B O0JAaCTH acCTPOHOMHUH U (PHU3UKH.
YHCACHHOCTD KIOPU MIKOJIBHOIO U MYHHUIIMIIATBHOTO 3TAllOB OJIMMIINAJBI COCTABIISIET HE MEHEe 5
YEeJIOBEK.

st obecrieueHUs] OOBEKTUBHOW M €AMHOOOpA3HOW MPOBEPKU pEIIEHUE KaXI0ro 3aJaHHs
JOJDKHO TIPOBEPSTHCA OJHUM M TEM K€ WICHOM XXKIOPU Y BCEX YYAaCTHHUKOB B JJAHHOM BO3PACTHOM
napaield, a MpH J0CTaTOYHOM KOJIMYECTBE WICHOB JKIOPH - HE3aBHCUMO JABYMS WICHAMH JKIOPH C
MOCIEAYIOIEH KOPPEKIMEH CYIIECTBEHHOT'O Pa3Inyusl B UX OIICHKaX OJTHOM M TOH ke paOOTHI.

Pemenne KaXaoro 3aJaHus OLIGHUBACTCA B COOTBETCTBUHM C  PEKOMEHJAIMSIMH,
pa3pabOTaHHBIMHU MPEIMETHO-METOAMYECKON KOMUCCHEH. ATbTepHATUBHBIE CIIOCOOBI PEIICHUSs, HE
YUTCHHbIE COCTABUTEISAMU 3aJlaHMii, TaKKe OIEHUBAIOTCS B IOJHOM Mepe NpU YCIOBHU HUX
KOPPEKTHOCTH. BO MHOrMX 3aJaHMsX 3Talbl PEIIEHUS MOXHO BBINOJHATH B IPOU3BOJIBHOM
MOPS/IKE; 3TO HE BJIMSET Ha OLICHKY 3a BBINOJIHEHHE KaXI0T0 3Tara 1 3a 3aJaHue B LIEJIOM.

[Ipy YacTUYHOM BBINOJIHEHUH 33JaHUS OLEHKA 3aBHCUT OT CTENEHW M MNPABUIBHOCTH
BBITMIOJIHEHUS] KaX/IOTO 3Tala PELICHUs, IPU 3TOM YaCTUYHOE BBIIIOJHEHUE JTara OleHUBAeTCs
NPONOPUMOHAIBHONW YacThlo OayloB 3a 3TOT dTam. llpm mpoBepke pemeHus Heo0X0IUMO
OTMEYaTh CTEIICHb BBHIIIOJIHEHHUS €0 ITAIOB M BHICTABJICHHBIC 33 KaX/IbIi Tall KoJndecTBa OajioB.

Ecnmu TOT wim WMHOW 3Tam pemeHuss MOXKHO BBIIOJHHUTH OTAEIBHO OT OCTaNbHBIX, OH
oLleHUBaeTcs He3aBucuMO. Eciam ommuOka, chaenaHHas Ha NpPeAbLAYIIMX 3Tanax, He Hapyliaer
JIOTHKY BBIMOJIHEHUS TOCJIEAYIOIIETO U He MIPUBOJUT K a0CYypAHBIM pe3yJibTaTaM, TO MOCIe Ty O
3TaIl IPU yCIOBUU MPABUIIBHOTO BBIMIOJHEHUS OLEHUBAETCS MOJHOCTHIO.

Kropu He y4uMTBIBAET PEIICHUs WIM YacTU PELICHUH 3a/laHHii, U3JI0KEHHBIE B YEPHOBHKE,
Jayke TPU HAJMYUHM CCHUIKM Ha YEPHOBUK B YMCTOBOM perieHuu. O0 3TOM HEOOXOJUMMO OTIEIBHO
IPeayIpeaUTh YYaCTHUKOB MEPEe] HaYaJIOM OJMMITHA/IbI.

Kropu [OMKHO NPUACPKUBATHCS MPUHIMIIA COPA3MEPHOCTH: TaK, €CIM B PELICHUH
JOoNyIIeHa rpyoast aCTpOHOMHYECKast MU (pU3nUecKasi oluoKa ¢ abCypJHBIM BBIBOJIOM (HarlpuMep,
CKOPOCTh 0OJIbIIIE CKOPOCTH CBETA, Macca 3Be3/1bl, CYIIECTBEHHO MEHbIIasi PealbHOM MacChl 3eMin



U T. 1), Bce peuieHue oreHuBaercss B 0 OamioB, Torja Kak HE3HAYMTENbHAs MaTeMaThyecKas
omuOKa JOJKHA CHU)KATh UTOTOBYIO OIICHKY He Oosiee, ueM Ha 2 Gasuia.
Hwxe npencraBieHa npuMepHasi cxema OLleHUBaHUs pelieHui 1o 8-0ayuibHOM cucteme:

0 OayIoB: pelIeHHe OTCYTCTBYET, aOCOJIOTHO HEKOPPEKTHO, MJIM B HEM JOMYyIIEHA
rpy0as actpoHOMUYecKas WK (pu3nYecKas OmunoKa;
1 Oai1: mpaBUIIBHO yraJaH OMHApHBIN OTBET («aa-HeT») 0e3 000CHOBaHUS;

1-2 OGamma: mOMBITKA pEUICHUS HE MPHHECNIA CYIIECTBEHHBIX MPOABIKEHHUM, OHAKO
IIPUBEJICHBI CO/IEPKaTeNIbHbIE aCTPOHOMMYECKHE I (PU3NUECKUE COOOPaKEHHsI, KOTOPhIE MOKHO
MCIOJIb30BATh P PEIICHUH JTAHHOTO 33/1aHUS;

2-3 Oamna: TpaBWIBHO yrajgaH CIOXKHBIA OTBeT Oe3 OOOCHOBAHHS WJIH C HEBEPHBIM
000CHOBaAHHEM;

3—6 GayIoB: 3aJaHNe YACTUYHO PEIICHO;

5—7 6amioB: 3a7jaHNe PEIICHO MOJHOCTHIO C HEKOTOPHIMH HE0UETaMH;

8 6aJIIoB: 33/1aHUE PEIICHO MOTHOCTHIO.

BricTaBnenne npeMHanbHBIX OaUIOB CBEpX MAaKCHUMAaJbHOM OLCHKH 3a 3aJjaHue He
JOIyCKaeTCsl.

B TectoBhIX 3amanusx, 3()(EKTUBHBIX MPH NPOBEICHUH OJUMIIMAIBI C HCIIOJIB30BAaHHEM
MH(POPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUH, OIIEHKA oIpeneseTcs: (popMaibHO Ha OCHOBE
OTBETa YYaCTHHKA I10 aJITOPUTMY, 33/1aBaEMOMY JUIs KaXI0TO 3a/1aHUsl.

S. Hcnonb3oBanne yyeOHOH JUTepaTypbl U MHTEPHET-PECYpPCcoOB NPH MOArOTOBKE
HIKOJbHUKOB K 0JIMMIIHA/Ie

[Ipy MOArOoTOBKE YYaCTHUKOB K MYHUIMNAIBHOMY 3Tally OJUMIIMAIbI Ie1eco00pa3HO
UCIOJIb30BATh CIIEAYIOIINE HIDKEIPUBEICHHbBIE UCTOUHUKU!

I. 3acoB A.B., Cypmun B.I'. Actponomus. 10-11 xmaccel. MockBa: BHHOM.
JlaGoparopus 3nanuii, 2019.

2. Kononosuu 3.B., Mopo3 B.. O6mmuii kypc actponomun. Mocksa: URSS, 2017.

3 Kynukosckuii I1.I". CipaBounuk mrobutens actponomun. Mocksa: JInbpokom, 2016.

4. OHuuknonenus s nereid. Tom 8. Actponomust. MockBa: «ABantat+y, 2011.

5 Cypaun B.I'. ActpoHOMHY€ECKHE OJUMIIUAIBI. 3aaun ¢ perieHusMu. Jlenana, 2018.

6. Cypmun B.I'. ActpoHoMuueckue 3aaauu ¢ pemeHusiMu. Mocksa: Jlnbpoxom, 2014.

7. NanoB B.B., KpuBoB A.B., [lenucenkoB IL.A. Ilapanoxcanpnas Bcenennas.
250 3anmau o actponomuu. CII6I'Y, 2010.

8. VYronsaukos O.C.  Bcepoccuiickas OJIMMIINAJAa  LIKOJIBHUKOB IIO
aCTPOHOMHUH: COJIEP’KaHNE OJIMMIINABI ¥ MOAroTOBKa KOHKypcaHToB. Mocksa: AIIKulIIIPO, 2007.

9. VYroneaukoB O.C. Actponomus, 10—-11 knaccsl, 3agaunuk. Mocksa: IIpocsemienue,
Lentp «Cdepoi», 2018.

10.  TarapuuxoB A.M., YroasaukoB O.C., @anees E.H. COopHUK 33124 U yIIpa>KHEHHHA.

10—-11 knaccel. — Mocksa: [Ipocsemenue, 2018.

11.  Caiit Becepoccuiickoit omuMnuazsl 1o acTpOHOMUM — http://www.astroolymp.ru.

IMPUJIIOKEHUA

IIpunoxenne 1. Meroguyeckasi mporpaMma oJIMMITAAIbI
OO0mme NpUHIMIIBI COCTABJICHUSI IPOrPAMMBI.

Mertoandeckas mporpamma, OrpeeNsonas TeMbl Kypca acTpOHOMUHU, KOTOPbIE MOT'YT OBITh
3aTPOHYTHl B 3aJ@HUSAX MYHHLIMIIAIBHOTO JTafa OJMMIMNAIbl B TOW WJIM WHOW BO3PACTHOM
napaieny, Obljia nepepadoTaHa IEeHTPaIbHON MpeaMeTHO-MeToquueckoi komuccueit B 2019 roxy
u BcTynuia B eiicteue ¢ 2019/2020 yuebnoro roza.



OCHOBHBIM TNPHUHIMIIOM TIOCTPOCHHUS TPOrpPaMMBbl  SBJISIETCS  IOCIENOBATEIbHOE U
HEMPEPbIBHOE MPOX0XKJICHHE IIKOJIBHUKOM €€ pa3leioB B paMKax IOATOTOBKH, BHE 3aBUCHUMOCTH
OT €ro pe3yJIbTaTOB Ha BCEPOCCHMCKON ONUMIIMAAE B TOM MJIM MHOM ydeOHOM ropay. Kaxblii
nepexo] K MoceyoleMy 3Taly NpeaycMaTpuBaeT riy0OKoe OCBOSHHE OJJHOI'O MIIHM JBYX HOBBIX
pa3zesnoB, BEICTPOCHHBIX B COOTBETCTBUM C JIOTMKON M3y4eHHUS Kypca aCTPOHOMHHM Ha TPeX IUKIAX
— HayaJIbHOM, 0a30BOM M yriyOJIEHHOM, C MUHUMH3AIMEel 4acTOTbl CMEHBI TeM. TakuMm o0pazom,
MOJroTOBKa OyJIeT HawIydlMM o0pa3oM CHOCOOCTBOBAaTh HE TOJBKO TPAKTHKE peIIeHUM
OJIMMITMAJHBIX 33JJaHUH, HO M 00IIeMy aCTPOHOMHUYECKOMY 00pa30BaHMIO IKOJbHHKA.

Vmest HenpephIBHYIO CTPYKTYPY HPOXOKICHUS pa3feioB M YPOBHEH, €CTECTBEHHYIO VIS
U3y4EHHUS MpeaMeTa, NporpaMMa XapakTepU3yeTcs «IUarOHAIbHBIM» COOTBETCTBHEM  C
OIIpeJICIEHHBIMU 3TallaMH BCEPOCCUHCKOM OJNMMIIMAbI, ONMCAaHHBIM B clexyoueM pasziene. B
CBSI3U C 3TUM, Ha PaHHHX dTarax OJMMIIMAJbI HE BCTPEUYAIOTCS TPYIHBIEC BOIPOCHI O3IHUX 3TAroOB
OJIMMITMAJIBl MPEAbIIyIuX JeT oOydenus. [Ipu mepexone oOydwaromierocst B CIEIYIOUIMH Kiacce
BOIPOCHI CMEIIAIOTCS B PAHHIOI CTOPOHY HA OJIMH JTarl.

OmnpeneneHHble BOMPOCH JAHHOTO MepeyuHs TpeOyIoT yriyOlIeHHOH MOATOTOBKH 10 (U3UKE
U MaTeMaTHKe. B 3TOM ciydyae COOTBETCTBYIOIIME ACHEKThl CMEXHBIX JUCLUUIUIMH YKa3bIBAIOTCS B
KOHIIE pa3Jena.

B KoMIUIeKT 3a1aHuil, IpeiaraeMpIX y9acTHUKaM Ha TOM MJIM MHOM 3Tarle, MOT'YT BXOJAUTh
KaK 3a/1aHusl TEKYyIEro YpOBHs, COOTBETCTBYIOILIME YKa3aHHBIM pasfesiaM MporpamMMbl, Tak M
CBSI3aHHBIE C paHee M3YYCHHbIMH pa3jienaMd. BO3MOXHO Takke BKIIOYEHHE 3a/aHUi,
OXBATbIBAIOIINX HECKOJIBKO TAKUX TEM.

Tabauya

YpoBHu (pumckue undpsbl) n pazaeiinl (apadckue nudpbl) TEMATHYECKOT0 CIINCKA
BOIIPOCOB, COOTBETCTBYIOLIME Pa3HBIM 3TAllaM BCEPOCCUICKON 0JIMMIIUAABI B
Pa3HbIX BO3PACTHBIX NMaPaJLJIeJIfAX

o Jzu?wIZZZ Dbl LlxonvHulu Mynuyunanonuoiii Pecuonanvnoii | 3axnouumenvHuli
5—6 kaccel 1{d,2)
7 xnacc @) 11T (4)
8 Kiacc 11 (4) IV (5)
9 knace ) V(6,7 VI (8, 9) VII (10, 11)
10 kitace V(6,7) VI(8,9) VII (10, 11) VIII(12), IX (13)
11 xmace VI(8,9) VII (10, 11) VIII (12) X (14, 15)

ObocHosanue pacnpedenenus.

IIpuBeneHHas «auaroHaJbHAs» CTPYKTypa pacHpeiciIeHHs II03BOJSAET  COXPaHUTH
[IOCJIEIOBATEILHOCTh OCBELICHUSA TEM YYaCTHUKOM BHE 3aBUCUMOCTH OT pPE3yJlbTaTOB €ro
BBICTYIUICHUS Ha OJIMMIIMAJIE B TOM MJIM MHOM Y4€OHOM rojy. ITO BaKHO ISl IPOXOXKJICHHS BCEX
JTaloB, B TOM YHUCIIE 3aKIIOYUTEIBHOro. Ha perMoHamibHOM M 3aKIIIOYUTEIIBHOM 3Talax




paccMaTpuBalOTCS TEMBI HE HIDKE 0a3oBoro iukia, [Ipum 3TOM 3amaHus, CBS3aHHBIE C TEMaMUu
yray6neHHoro mukia (pasgenst 13-15), mpuBoasTcs TOIBKO Ha 3aKiIrouuTeIbHOM dTarme B 10 u 11
KJlaccax.

TEMATHUYECKHUM CIINCOK BOITPOCOB

YPOBEHD I (4-6 kaacchl, IIKOJbHBIM 3TaM).

Pa3zpnen 1. Knaccuyeckass acTpOHOMUSA (HAYAJIbHBIH HKJI).

§ 1.1. 38e30n0¢e nebo.

OOmbekThl, HaOMOIaeMble Ha JHEBHOM U HO4YHOM HeOe: Comnie, JlyHa, 3Be3/bl, TJIAHETHI,
HCKYCCTBEHHBIC CITyTHHKH 3€MJIM, METEOpbl, KOMEThI, MIICUHbII MMyTh, TYMaHHOCTH, T'aJIAKTHUKH.
Co3Be3aust, HanOoJee ipKUE 3BE3/bl U XapaKTepHble 00BEKTHI HeOa 3eMJIM, XapaKTEePHbIE yCIOBHS
ux BugumMoctd B Poccum m apyrux crpaHax mupa. OpuentupoBanue no IlonspHoil 3Be3ne.
Hexotopsie sipkue 3Be3bI U apyrue o0bekThl, BuauMble n3 CeBepHoro u HOxxHOro mosyrrapus
3emuin.

§ 1.2. 3emns, ee ceoticmea u 08udceHue.

Tpu 6a30BbIX dakTa 0 3emuie: mapoodpasHas Gopma, BpalieHue BOKPYT CBOEH OCH U BOKPYT
Connna. @opma u pasmepbl 3emiu. CMeHa BpPeMEH TI0j/ld, PABHOJEHCTBHS U COJHLECTOSHUS.
OcCHOBHBIE €IMHUIBI BPEMECHU: COMHEYHBIE CYyTKU U TPOMUUYECKUi roa. Buaumerit myts ConHIIA O
HeOy, 30/IMaKaIbHBIE CO3BE3/IHS.

§ 1.3. Jlyna, ee ceoticmsa u osudiceHue.

JBmwxenue Jlynel Bokpyr 3emnu u oceBoe Bpamienue Jlynol. Cmena a3 JlyHsl.
Cunomnueckuii Mecsii. OCHOBHBIE THIIBI COJHEYHBIX M JIYHHBIX 3aTMEHMH, YCIOBHS HX
HACTYILJICHUS.

Pa3zpnen 2. Crpoenue BeesieHHOM (HaYadbHBIA UKJI).

$ 2.1. Connye u nnanemsi.

I'eonenTprueckas u renuoueHTpudeckas cucteMsl Mupa. CtpoeHne COIHEUHOM CHCTEMBI:
CouHlle; TUIaHETHl U UX CIYTHHUKH; KApJIMKOBBIE IIAHETHI; aCTEPOMJIbl, KOMETHI U APYTUE Mallble
Tena. ActpoHomuueckas equauna. Paccrosuue ot CosHIa, CTpoeHUE U (Ka4eCTBEHHO) (U3UUECKue
XapakTepUCTUKH IaHeT. HaOmroneHue IuiaHeT, WX BHAMMOE OTJIMYMe OT 3Be3d. KpymHeimume
CIIyTHHKHM IUTaHeT. VICKyCCTBEHHBIE OOBEKTHI KOCMOCA: CIYTHUKH, 30H/bI, aBTOMAaTUYECKUE
MEXIUIaHEeTHbIE CTaHIuK. VccnenoBanue OIMKHEro KOcMOca.

§ 2.2. 38e30vl u paccmosnusi 00 HUXx.

XapakTepHble pacCTOSIHUA 10 ONMKaWIINX 3Be3] B CpaBHEHUH ¢ Maciitabamu CoiHEdHOM
CUCTEMBI, IPUHLMIIBI U3MepeHus paccTosiHus. CKOpOCTh CBETa, CBETOBOM TIOJ, €ro CBS3b C
aCTPOHOMHUYECKOM  €IMHMIECH. XapakTepUCTHMKM  3BE3J: Macca, pagudyc, TeMmieparypa.
IIpencraBieHre O [BOMHBIX 3BE€3JaX M D3K30IUIAHETaX. 3BE3/HBIE CKOIUIEHMS,, UX OCHOBHBIE
CBOMCTBA.

§ 2.3. Obvexmol danekoz2o Kocmocd.
Karanor Meccre, ero camble n3BecTHbIe OOBEKThL. TyMaHHOCTH. ['allakTUKH, UX OCHOBHBIC
CBOMCTBA ¥ TUMHI. [IpecTaBiieHre o pacCTOSIHUAX JI0 TAJIAKTUK U MaciiTabax BeeneHHO.

CmedicHble 60npocsl uzuKi.
[TonsTus Maccel 1 WIOTHOCTH. OOBEM U IUIOTHOCTH IIapooOpa3Horo tena. [Ipsmonuneiinoe
pacrpoCTpaHEHUE CBETA, [IOHATUE O IIPEJIOMIICHUU CBETA.



YPOBEHSDB II (7 ki1ace, IIKOJIbHBIH 3Tam).

Pasnea 3. HeOecnas cdepa (HavaabHBIA HUKJ, 4aCTh 1).

§ 3.1. I'eoepaguueckue xoopounamul.

I'pagycHas u yacoBas mepa yriaa. lllupora n nonrora Ha nmoepxHoctu 3emiu. [lonroca,
9KBATOp, Mapajuled U MepuauaHsl. ['eorpaduueckoe Mo0KeHHE KOHTUHEHTOB U KpPYMHEHIIHNX
cTpan Mupa (kKauecTBeHHO). Purypa 3emian. DKBaTOpPUAIbHBIA M MOJSPHBIA paguychl. JlmuHa
OKpY>KHOCTH 3KBaTOpa, MEpUIUaHa.

§ 3.2. I'opuzonmanvhsie KOOpOuHamol Ha HebecHoll chepe.

[Tonsarue nebGecHoit chepbl. OCHOBHBIE TOUKM Ha HEOECHOW cepe: 3eHUT, HAAUP, MOJIOCHI
mupa. CTOpOHBI rOpH30HTA, HEOeCHBI MepuauaH. 3meHeHue Buaa 3Be3HOr0 Heba B TEUEHUE
CYTOK M B TeueHue rozaa. IloaBmwkHas kapta 3Be3gHoro Heb6a. CyTOuHOE JBHKEHHE HEOECHBIX
CBETHJI, BOCXOJI, 3aX0/J1, KylIbMUHaNMA. BeicoTa 1 actpoHOMUYeckuii a3umyT cBetuia. [lomroc mupa,
€ro BBICOTa HAJ TOPU30HTOM. VICTMHHBIA W MareMaTHueckuil ropusoHT. [IpencraBinenue 00
aTMocgepHoi pedpakiyy, ee BeTUUnHA Y TOPU30HTA.

CmedicHble 60npocht Mamemamuxu.
I'panycHas u yacoBast mepa yrua. [lonstue cdepsl, 6osbiire u Manbie Kpyru. @opmyina s
JUIMHBI OKPY>KHOCTU. TeopeMa 0 paBeHCTBE YIiIOB CO B3aUMHO IIEPIEHAUKYJIIPHBIMUA CTOPOHAMU.

YPOBEHSB III (7 knace, MyHMIMNaJAbLHbIN 3TaN; 8 Kjiace, KOJIbHBIA 3Tam).

Pasnen 4. HeOecHas cdepa (HavaabHBIA HUKJ, YACTD 2).

§ 4.1. Yenoevie uzmepenus na nebe.

VYT0BBIE paCcCTOSHUS MEXIYy HEOSCHBIMH OObEKTaMH. YTIIOBBIC pa3Mepbl 00BEKTa, HX CBS3b
C IMHEHHBIMH pa3Mepamu (IIPU U3BECTHOM PACCTOSHUU, MAJIBIE YTIIbI).

§ 4.2. llapannaxc u ceomempuueckue cnocoobl usmMepeHull paccmosHui.

Omnpenenenue paguyca 3eMid W3 ACTPOHOMUYECKUX HAOMIOJIEHUH. 3aBHCUMOCTH
paccTosIHUA 10 BUAUMOrO TOPU30HTA U €r0 MOJIOKEHUS OT BBICOTHI HaOmroneHus Ha 3emie. O01ee
MOHATHE Mapajljakca. ['€OMEeTpUUEecKUil METOJl OIPENENIEHUsS PacCTOSHUSA A0 aCTPOHOMUYECKHUX
00beKTOB. ['OpM30HTANBHBIM M TOAMUYHBIA Hapamigakc. [lapcek, ero cBs3b ¢ aCTPOHOMHYECKON
eIMHUIICH U CBETOBBIM I'OZIOM. XapaKTEpHbIC 3HAUEHUS CYyTOUYHOrO Napajiakca OJU3KUX 00BEKTOB
(Connua, JIyHbI, HCKYCCTBEHHBIX CIIYTHUKOB 3€MJIM) U TOAUYHOTO Mapajulakca OIrmKanIux 38371,

Bnustnue cyrouHoro napaiiakca OJM3KUX CBETHUJI Ha UX BBICOTY HaJl TOPU30HTOM.

§ 4.3. Dxeamopuanvhvie kKoopouHamoel Ha HebecHoll chepe.

Bonpmne u manesie Kpyru HeGecHOM cepbl, MPUHIIMIIBI TIOCTPOEHUS CUCTEM C(hepruecKrX
koopauHat. CKIIOHEHHE M 4acOBOM yroi. BeICOTBI CBETHII B BEpXHEN U HWKHEH KyJbMUHALUU VIS
0001 ToukM 3eMiIM, He3aXOAIINe U HEeBOCXOMAIINE CBETHIIA. YTOJI MEX/Y JMHUSIMHU HEOECHOTO
HKBATOpa U TOPU30HTOM B TOUKE MX IEPECEUCHHUsI B 3aBUCHMOCTH OT IIMPOTHI MecTa. BrlpakeHus
IUIL YTIIOBOTO PACCTOSIHUS MEXJy JBYMsI TOUKaMHM HeOa JJIs AJIEMEHTapHbBIX ciaydaeB (OJM3KHe
TOYKHU, TOYKH HAa TOPU30HTE WM SKBATOPE, HA OJTHOM a3UMYTE, MEPUIUAHE WM KPYTe CKIOHEHHS).

Crepeorpaduyeckast IpOESKIHU.

§ 4.4. Dxeamopuanvhbie KOOPOUHAMbL U BPEM.

HpHMOC BOCXOKJACHUC CBCTUJIA U 3BC3JHOC BPCM:I. CooTHOIIIEHHE 3BC€3JHBIX U COJIHCYHBIX
cyToK. MecTHoe coiiHeuHOe BpeMs. BceMupHoe Bpemsi, MOSCHOE U JEKpeTHOe Bpems. YacoBbie
nosica M 30HBI, TPaXJaHCKOE (aJIMUHHCTPATUBHOE) BpeMs, JUHUSA NepeMeHbl nar. Ce30HHbII
nepeBo yacoB. FOnuanckue qHu.



§ 4.5. Buoumoe osuoicenue Connya u sxunmuyeckue KOOpOUHamul.

OKIIMIITUKA, €€ TI0JI0’KEHUE B DKBATOPUAIbHON cucTeMe KoopauHaT. [lonatoca sKIuNTuKy, ux
noJjioxkeHne Ha HeOe. ['enronenTpuueckas cucreMa koopauHat B ConHeyHoit cucreme. Tponuku u
noJyisipHele Kpyru Ha 3emiie. M3meHeHue ckioHeHuss CoslHLIa B TE€YEHUE I0Jla, NOJSPHBIA JIEHD,
noJisipHas Houb. KnumaTtuueckue U acTpoOHOMHUECKUE Mosca 3eMiu. ['ennoneHTpuueckas cuctema
koopauHat B CONIHEUYHOU cucTeMe.

§ 4.6. Ocrogvl temoucuucienus U u3mMepeHusi pemeHu.

Kanennaphsie roj, Mecsill U CyTKH, UX COOTHOLIEHUE C TPOIIUYECKUM I'OJJOM, CHHOIUYECKUM
MECSALEM U COJIHEYHBIMU cyTKamu. Cucrempl pa3iauuHbIX KajleHaaped. BucokocHslil rof,
I0JIMAHCKUI ¥ TPUrOpUaHCKUi KaseHaapb. CoJIHEYHbIE YacChI.

CmedicHble 60npocht Mamemamuxu.

PanuanHas u yacoBas Mepa yrua. YIJIOBOM pasmep Tena. IIpsamMOyrosibHbIN TpEeyroJIbHHUK.
Teopema Iludaropa. Dnementsl Tpuronomerpuu. CTaHgapTHas 3amuch 4ucia. MaremaTuyeckue
onepauuu co creneHsaMu. [1oap30BaHKre HEIPOrPaMMUPYEMBIM UHKEHEPHBIM KAJIBKYJIATOPOM.

YPOBEHDB 1V (8 ki1ace, MyHHIMNAJBHBIN 3TaN; 9 KJIacC, NIKOJbLHBIN 3TAaI).

Pa3znen 5. Kunematuka CoJiHe4HO# cHCTeMbl (HAYaJIbHBIA HHKJI).

§ 3.1. Kunemamuxa nianem ¢ Conneynou cucmeme (npubaudiceHue Kpy2oswix opoum,).

VYnpouennas 3anucs 111 3akona Kerepa mi1st KpyroBoi opOUTHI (Kak SMOMPUUECKUH (HaKT).
VYrinoBas ¥ IMHEWHAsE CKOPOCTh IIaHEThl OTHOCUTENBHO CosHla. CUHOIUYECKUM U CUAEPUYECKUN
nepuoJl MiaHeTel. BHyTpeHHMEe M BHeIIHWE IUtaHeThl. KoHGurypanum u yciaoBUsS BHIUMOCTH
IUJTaHET.

§ 35.2. Manvie mena Conneunotl cucmemsl (NpubaudICerue Kpy2o8vix opoum).

JIBIDKEHUE KapJiIMKOBBIX M MajbIX IUIaHET (B MPEANOJIOKEHHE KPYroBOM OpOUTHI).
[IpencraBnenne O JBW)KEHHHM KOMET M METEOPHBIX MOTOKax. Buemnue ob6mactu ConHedHOMH
cucremsl. [losic Koiinepa, o6nako Oopra.

$ 5.3. dsuoicenue JIynor u cnymnuxoé nianem (npubnudicenue Kpy208uix opoum).

Cunomnueckuii u cujepuueckuii nepuoas! JIyHel, ux cBs3b. CoJlHEUHBIE M JIyHHBIE
3arMeHus. BennuuHa (asbl, MpOJOIKUTENBHOCTD, CTQANN 3aTMEHUA. XapaKTepHbIe PACCTOSHUS U
nepuosipl oOpalleHus CIyTHUKOB IuiaHeT. OrmpeneneHre CKOPOCTH CBETa Ha OCHOBE aHajH3a
JBUKEHMSI CIIyTHUKOB IJIAHET.

Cmedicnble 60npocht Mamemamuxu.
[Tono6ue TpeyronbHUKOB. Bo3BeneHue B cTenenp, KBaipaTHble U KyOU4ecKue KOpHH.

Cmedcrble 6onpocul husuKu.
IlonsTHE Nepruoaa IBUKEHHUS 110 OKPYKHOCTH, YIIIOBOM CKOPOCTH PABHOMEPHOI'O KPyrOBOI'O
nBrKeHUs. [IpsMonMHenHoe paclpoOCTpaHEHHUE CBETA.

YPOBEHD V (9 knace, MmynuuunajabHblii 3Tan; 10 kiaace, MKOJbHBIN 3TaM).

Pa3znen 6. HeOecHasi MexaHUKA (HAYaJIbHBINA IUKJ).

§ 0.1. 3axon 6cemuproco maecomenus, O8udiceHUe NO KpPy2osou opoume.

3aKOH BCEMHPHOTO TSTOTCHUS. YCKOpEHHE CBOOOJHOTO MaJeHUS W CHJIA TSHKECTH Ha
pa3nuuHbIX HeOecHbIX Temax. KpyroBas (mepBas KOCMHYECKas) W YIJoBas CKOpPOCTh. Bec u



HeBecoMOCTh. CBs3b aTMOC(EpPHOTr0 JAaBIICHUS HAa MIOBEPXHOCTH TUIAHETHI U CUJIBI TSDKECTH, OLICHKA
MacChl aTMOCQEPHI.

§ 0.2. Mexanuka nianem ¢ Conneyrotl cucmeme (npubaudICeHue Kpy2osuix opoum,).

[Tepuon obpamenus, Beipakenue 11 3axona Kemnepa B 0000meHHON (HOpMyTUPOBKE ISt
KpPYroBbIX opOuT. JInHelHas cKOpOCTh IIaHeThl OTHOCUTENbHO 3eMiH. Iletneobpa3zHoe ABIKEHHE
IUTAHET, TEOLIEHTpUYEeCKass YIJoBas CKOPOCTh IUIAHEThI Ha HeO0e B MOMEHT OCHOBHBIX
KOH(UTypaIuii.

§ 6.3. [suswcenue uckyccmeeHHvix CnymHukoe u JIyHul okpye 3emau (npubaudiceHue
Kpy20soti opoumut). Jleudicenue cnymHuKkos niaHem.

[TpunuBel, UX MEPUOAMYHOCTh. MICKYCCTBEHHBIE CITyTHUKHM 3€MJIM HAa HU3KUX OpOUTax, MX
BUJMMOE JIBIKEHHE Ha HeOe. TopMoXKeHHe CIyTHHUKOB B arMocdepax IuiaHer. ['eocranmonapHbie
CILyTHUKH.

Cumedicrvle BONpPOCbL MamemamuKu.
Cl10XCHHE U BHIYMTAHHUC BCKTOPOB.

Cmedcnble 6onpocul husuku.

3aKOH BCEMMPHOrO TAroTeHMs], 3akoHbl HproToHa. Cuna TspkecTH, Bec Tena. Bennuuna
YCKOpPEHUs CBOOOJHOIO TMAAEHUS, LEHTPOCTPEMUTENBHOTO YCKOpeHHs. MHepruanbHble |
HEMHEpIMAJIbHBIE CHUCTEMBl OTcueTa. 3akoHbl HproTona. IlepBas kocmmueckas (Kpyrosast)
CKOPOCTb.

Pa3znen 7. AcrpoHoMHuYecKkasi ONTHKA (HAYAJIbHBIH UKJI).

§ 7.1. Cxemvl u npuHyunst pabomsi meiecKonos.

JIuH3Bl W 3epKayia, NPOCTEHIINME ONTUYECKHE CXEMBI TEJIECKONOB - pPEePpPaKkTOpoB H
pedaektopos. IlocTtpoenne n3odpaxxkenuil, oKycHOE paccTOsHUE. YTIOBOE yBeIUYEHHE, MAcIITa0
M300pakeHus], pa3pelaromias CrIocOOHOCTh TelecKona. BBIXOAHONW 3payoK, paBHO3PAUYKOBOE
yBenuuenue. [IpencraBmeHre 00 OrpaHMYEHUM —pa3peliarolledl  CIIOCOOHOCTH — TEJIECKOIa
(kKauecTBeHHO), aTMoc(epHOe OrpaHMyYeHHEe paspeliammeil crnocodnoctu. Bung paznnynbIx
HeOecHBIX 00BEKTOB B Teseckol. [IpeacTaBienue o npueMHuKax u3inydenus (rias, [13C-marpuna u
T. 1.). HexoTopeie Bubl MOHTHPOBOK (aJIbT-a3UMYTalbHAasA, SKBATOPHAJIbHAS).

CmedicHble 60npocsl puzukiL.

3aKoHBl reoMeTpuueckoi onTuku. OTpakeHHUE W MPETOMIICHHE CBETa Ha TPAHMIIE JIBYX
cpen. [lnmockue u chepuueckue 3epkana, JIUH3bL. [locTpoeHne n300paKkeHUH.

YPOBEHD VI (9 knacc, peruonanbHbiii 3Tan; 10 kiaace, MyHununaabupliid 3tam; 11
KJlace, MKOJIbHBINA 3Tam).

Pa3zpnen 8. 3Be3gnast acrponomus (0a30BbIi HUKT).

§ 8. 1. Duepeus uznyyenus.

[ToHSATHS MOIMHOCTH W3MY4YeHHUS (CBETHMOCTH), SHEPreTHYECKOro IOTOKA W3Iy4YeHUs,
IUIOTHOCTH MOTOKA U3TYYCHHS, OCBEIICHHOCTH, IPKOCTH. Y ObIBaHUE TUIOTHOCTU MOTOKA M3ITYUYCHHS
00paTHO MPOMOPIIMOHATIFHO KBAAPATy paccTosiHus (0e3 ydyera morionieHus ).

§ 8.2. lllxana 36e30HblX GeUYUH.

Bumumas 3BeznHas BenuwuuHa. @Dopmysia Ilorcona. Buaumble 3BE3JHBIE  BEIUYUHBI
HamOosee SpKUX 3Be3N W IutaHeT. [loBepXHOCTHas SIPKOCTh, €€ HE3aBUCHUMOCTh OT PACCTOSHUS,
3Be37Has BeIMYUHA JOHA HOYHOTO Heba.



$ 8.3. 3asucumocms 36e30HOU BeNUHUHBL OM PACCMOSHUSL.

3aBUCUMOCTD 3BE3JJHOW BEIMYHHBI OT PACCTOSHUS O 00BEKTa B OTCYTCTBHE IMOTJIOMICHUSI.
Monynbe paccrossHus. V3MeHeHUE BHIMMOU SIPKOCTH IUIAHET MPH UX JBIKEHWH BOKpyr ConHIa
(6e3 yuera ¢assbl, cayuail KpyroBbix opOuT). AOCONIOTHAS 3BE3/IHASI BEJIMYMHA 3Be3/bl, aDCOIIOTHAS
3Be3Has BenuuuHa Ten COMTHEYHON CUCTEMBI.

§ 8.4. Dnexkmpomacnumuvle 80HbL.

JlnvHa BOJHBI, TEPUOA M YACTOTa, CKOPOCTh PACHpOCTPAHEHUS B BaKyymMe W B Cpee,
MOKa3arenb ImperoMiieHus. J(hana3oHbl 3JEKTPOMArHUTHBIX BOJH. BUAMMEIN CBET, ATUHBI BOJIH U
uBera. [Ipo3padunocts 3eMHON aTMOChepsl IS pa3IHYHbIX HAMAa30HOB AIEKTPOMArHUTHBIX BOJH.

§ 8.5. Hznyuenue abcontomno uepHo2o meia.
3akon Credana-bonbimana. DddexkTuBHas Temreparypa U paauyc 3Be3abl. CBETUMOCTb
3B€3/bl U OCBEIICHHOCTh OT HEE, CBSA3b C A0COIIOTHOM M BUIUMOM 3BE€3JHOM BEIMUMHOM.

$ 8.6. Connye.
Crpoenune u xumuueckuil cocras. [loBepxnocts CousHla, IIATHA, UX TEMIEpaTypa U BpeMs
u3HU. [{ukisl conHeuHol akTuBHOCTU. Bpamenne Connua. CosnHeuHasi IOCTOSHHAS.

§ 8.7. Hsuoicenue 36e30.
Dddexr Homnepa. JlyueBas u TpaHcBepcalibHas CKOPOCTh 3Be3Abl. COOCTBEHHOE JIBHIKEHUE
Y TIapaJuTaKkc 3BE3/IbI.

§ 8.8. Hsotinvie u 3ammenHvle nepemenHvle 36e30bl.

JIBI>KEHUE JBYX TeNl COMOCTaBHUMOM Macchl JUid ciy4as KpyroBbix opOuT. LlenTp Mmacc.
O6o00mennsiii I 3akon Kemepa i KpyroBoro IBHKEHHSA. 3aTMEHHBIE MEPEMEHHBIC 3BE3/bI,
TJIABHBIA U BTOPUYHBIN MUHUMYM, UX ITyOUHA U JUTUTEIBHOCTb.

$ 8.9. Ilnanemvt u 5x30n1aHEMDL.

Cdepuueckoe u reomerpudeckoe anboeno. 3oHa obutaemocTd. KadecTBeHHOE MOHSATHE O
NapHUKOBOM 3dekre. J[BUKeHHE IK30IUIAHET BOKPYT 3BE3/1 AJIS Cly4asi KpyTrOBBIX OpOMT.

TpaH3uTel JK30IJIAHET, WX BPEMEHHbIE U (OTOMETPUYECKHUE CBOMCTBA, YCIOBHS
HAOIIOICHUS.

§ 8.10. 36e30mnbie ckonnenusl.

XapaKTepUCTUKU U HaOJI0aeMble CBOMCTBA PACCESHHBIX U IIAPOBBIX 3BE3/IHBIX CKOTICHHM
U BXOJSIIMX B HUX 3Be3l. Pacmonokenue ckoruieHuit Ha HeOe. MeToa rpymnmoBOro mapaiiakca
ONPEACIICHUS PACCTOSHUM 1O CKOIUJIEHUM.

§ 8.11. OcHosbl eanakmuueckol acmpoHOMUU.
[IpeacraBnenue o crpoenuu Hameit ['anaktuku. /Buxxenne Connua B ['anaktuke.

Cmedicnble 60npocht Mamemamuxu.

Jlorapupmuueckoe wucuucinenue. Ilmomanp mnoBepxHocTH cdeprl. TenecHslid  yrodm.
[Tpubnuxennsie Berunciaenus. [IpaBuna okpyrienus, yncio 3Havamux nudp. CrenenHas 3anuch u
pUOJIMKEHHBIE BEIYMCIICHUS C OOJIBIIUMH U MaJIbIMU YHUCIaMHU. AHAIN3 rPa(uKOB.

CmedicHble 60npocsl puzuKiL.

OOmiee MOHATHE JHEPTHU, MOIIHOCTH, MOTOKA JHEPIHH, IUIOTHOCTH IMOTOKA JSHEPTHH,
SPKOCTH, OCBEIICHHOCTH. [loHSATHE 00 AIIEKTPOMATHUTHBIX BOJHAX, JJIWHA BOJHBI, TMEPUOA U
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YacToTa, CKOPOCTh PpACIpPOCTPAHEHUS, AMANA30HbI JJIEKTPOMArHUTHBIX BOJH. IloHsATHE 00
abcomoTHO uepHOM Tene. Buasl Temonepenaun. Dddexr Homnepa. [Tonarue nentpa macc.

Pa3znen 9. AcrpoHomuueckasi onTuka (0a30BbIi LUKJI).

$ 9.1. Ocpanuuenue paspewaioujeii CnocOOHOCMU MelecKond.

[Tonstne o mudpakuuu. [AudpakiMOHHOE OrpaHHYEHHE pa3pemanieil CrocoOHOCTH
TEeJEeCKOIIa.

§ 9.2. Ceemocuna u npoHuyarOwas CnOCOOHOCHb MmeiecKond.

OTHOCUTENBHOE OTBEPCTHE TEIECKOIa, er0 MPOHMIIAIIIAs CIIOCOOHOCTh. BuanmMelii Oieck
TOUYCYHBIX W MPOTSHKCHHBIX HCTOYHHUKOB IPH HAOIOJCHUM B Telieckor. [IpencraBiienue o0
OrPaHUYEHUSAX Ha MPOHHUIAIOILYIO CIIOCOOHOCTH TellecKora (()oH HOYHOro Heba).

$ 9.3. OcHogHubie npuemMHUKY U3LYYeHUsL.

CBolicTBa U CTPOEHHUE YEJIOBEYECKOro Ia3a. /[HeBHOe U HOYHOE 3peHue. PaBHO3paukoBoe
yBenuueHue teineckona. Poroammapatel. Juadparma, Bpems skcnosunuu. [13C-marpuipl,
CTpOEHHUE U HPUHIHIBI padoTel. OTHOmIEHNE curHai/myM. AGeppauuu onTukH. BunbeTupoBanue,
riyOuHa pe3KOCTH.

Cmedicnble 6onpocul husuku.

[Tonatue 06 mHTepdepeHunu U audpakuuu. [Ipenensl TPUMEHUMOCTH T'€OMETPHUYECKOM
ontuku. [lonsatue o nu¢ppakuun cBera. CBOICTBAa U CTPOEHHE YEIOBEYECKOro TIiasza. Abeppaiuu
OIITHKH.

YPOBEHD VII (9 kaace, 3akia04uuTeJbHbli 3Tan; 10 kiaace, peruoHaabHblil 3Tam; 11
KJIAcC, MyHHIUNIAJIBHBIN 3Tam).

Pa3znen 10. HeOecnast Mexannka (0a30Bblil HHKJI).

§ 10.1. 3axonwvr Kennepa, 0susicenue no sniuncy.

DNIUIC, €ro XapakTepUCTUKU — OoyblIask M Manas OCH, SKCHEHTPUCHTET. TpH 3aKoHa
Kemepa ms cioydas Oomnbinoil nmeHTpaibHOM Macchl. IloTeHuuanbHas 3HEPrus B3auMOJICHCTBUA
TOYEYHBIX Macc. VIMIynbc 1 MOMEHT uMIyjibca. [IepuiieHTp U anoueHTp, CKOPOCTh JBM)KEHUS B
TuX Toukax. IlapaGonmuueckas (BTopas KOCMHYECKasi) CKOPOCTb. DKCIEHTPUCUTET U CKOPOCTHU B
NEepULIEHTpE MapadoJIbl ¥ TUIEPOOIIHI.

§ 10.2. Hebecnas mexanuka ¢ Conneunotl cucmeme.

XapaKTepUCTUKU OPOUT IJIAaHET, KApIUKOBBIX IUIaHET U acTepouioB. KoMeTsl, MX ABMKEHHE
B ConHeuHol cucteme. I'eolieHTpHUUecKass U TeIMOLEHTPUUYECKAs CKOPOCTb. MeTeOpHbIE MOTOKH,
paguaHTel.  MexIulaHeTHble — IepesieTbl 1o Tpaekropun  [lanpepa-I'omana.  Benukue
npoTuBoCTOssHUS Mapca. da3za NPOU3BOJBHOIO OCBELIEHHOI'O IIapa, PABEHCTBO JIMHEHHOM U
IoIAgHON (a3pl. V3MeHeHre BUIMMOM SPKOCTH IJIAHET M KOMET IO XOJYy WX JIBM)KCHHUS IS
cllyyasl OJUIMOTHYECKHX OpOMT ¢ ydeTtoM (as3bl. JIBwKeHue CHYTHHKOB IulaHeT. Tperbs
KOCMMYECKAsi CKOPOCTh, IPABUTALMOHHAS CBA3aHHOCTh CUCTEMBI.

§ 10.3. Cucmema Connye — 3emnsa — Jlyna.
Xapakrepuctuku opoutsl JIynsl, nepureid u anoreil. CoHeuHbIE U JIyHHbIE 3aTMEHUS VIS
cllyyasi MpOU3BOJIBHBIX paccTossHui 10 Connua u JIynsl. KoibiieoOpa3Ho-noinHbIe 3aTMEHUS

Comnnna. [oxpertus JIyHOM 3Be3/ U IUIaHET, yciaoBUs ux Habmronenuil. Jlubpauuu JlyHsr.

§ 10.4. 3a0aua 08yx men u 36e30HAs1 OUHAMUKA.
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Pacnpoctpanenue 3akonoB Kemepa Ha ciydail mpou3BosibHBIX Macc. O6o6meHHsii 111
3akoH Kemnepa mnsg smumnruuyeckoro asuxeHus. IlpuBenenHas macca. JlOIJIEpOBCKUN METOA
OTKPBITUS M aHaJIM3a JBOWHBIX CHCTEM M SK30IUIAHET. DJEMEHThl OpOUT ABOMHBIX 3BE3] H
9K30IIaHeT (dJIeMEHTapHbIe ciaydyan). BoccTaHOBIEHHE XapaKTEPUCTHK OPOUT JABOMHBIX 3BE3] U3
HaOroieHuH (3NIeMeHTapHble cilydau). J[BuKeHue 3Be37] B M0JIe LIEHTPATbHO-CUMMETPHUHBIX Macc
(3BE3IHBIX CKOIICHHH, IIEHTPOB T'aJaKTHK).

Cmedicnble 60npocbt Mamemamuxu.

Omunc, CBA3b PA3IMUHBIX XapaKTepUCTHK siunca. [lnomane amnunca. Ilonstue o
napabosie u runep6ose. TeopeMbl CHHYCOB U KOCUHYCOB. ClI0)K€HHE U BBIYUTAHUE BEKTOPOB.

®opMyIibl IPUOIMKEHHOTO BBIYUCICHUS IS MaJIbIX [TapaMEeTpPOB.

Cmedicnble 6onpocul husuku.

HMiynbe, MOMEHT MHEPLIMU, MOMEHT UMITyJbca. [loTeHnanbpHas sHEprus B3auMOJEHCTBUS
TOYEYHBIX MAacC. 3aKOHbl COXPAHEHMsI PHEPIMM, MMIIyJIbCa M MOMEHTAa MMIIyJbCca JUIS Ciydas
ToueuHbIX Macc. KocMuueckue ckopocTtH. [IBrkenue B moje chepruuecKu-CMkMMETPUIHON MacCHhI.

Pasnea 11. HeGecnasi cpepa (0a30BbIil HUKT).

§ 11.1. Ypasuenue epemenu.

Hctunnoe u cpennee Comnnue. MicTuHHOE U cpesiHee COTHEUHOE BpEMsl, ypaBHEHHE
BPEMEHH, €T0 XapaKTEePHbIC 3HAUCHHS HAa IPOTSHKEHUU ToAa. AHaIeMMa.

§ 11.2. Abeppayus ceema u nonpasku K KOOPOUHAMAM CEEMUL.

TornoueHTprUeCKUe U TeOLEHTPUUECKUE KOOpPAMHATHI. VM3MEHEHHE BHUIMMBIX MOJIOKECHUM
CBETHJI BCJIEJICTBUE ABIKeHUs 3emi. [lapammaktuueckuil M abeppallMOHHBINA IUTUIICH 3BE3]l Ha
Pa3HBIX JKIUNTUYECKUX IMHUPOTax. [lompaBKM K TEIUONEHTPUYESCKHM KOOpAUHATAM U JIyYEBBIM
CKOPOCTSIM 3BE€3/1.

§ 11.3. Ilpeyeccus ocu epawenus 3emuu.

[IpenBapeHue paBHOJACHCTBUM, 3BE3AHBIN (CHISPUYECKUN) U TPOMMYECKUH TOM, HUX
COOTHOLIEHUE. V3MEHEeHUE 3KBATOPUAIBHBIX M JKIUNTHYECKHX KOOPAMHAT 3BE3J BCIEACTBUE
npeneccuu. Hyranus (ka4ecTBEHHO).

Cmedicnble 60npocst Mamemamuxu.

PaGora ¢ rpadukamum u Tabnuuamu. JIMHeHHas ~anmpOKCHUMAlMsA, OIpeaeseHHe
Kod(ppuurenToB suHEHONH 3aBucHMOCTH. OLEHKA MOTPEHIHOCTEH NPAMBIX U KOCBEHHBIX
nsmepeHuil. Ilonsarue o cpeIHeKBagpPaTUUYECKOM OTKIIOHEHUU.

CmedicHble 60npocsl puzuKi.
MoOMEHT cuibl, MOMEHT HMMIYJIbCa, HUMIYJbC MOMEHTa CuHiibl. OCHOBHOE YypaBHEHHE
JMHAMUKYU BPAIATEIIbHOTO JBIKEHUS.

YPOBEHD VIII (10 kaace, 3aka04uTebHbIH 3Tan; 11 kiiace, pernoHaIbLHBIN 3TAII).

Pa3znen 12. DiemenTsl acTpodusuku (0a30Bblii yPOBEHbD).

§ 12.1. Keanmosas npupooa ceema.

KBantoBo-mexaHndeckass Mojeinb aroma. lloHaTHe 00 SHEPreTUYeCKHX YpPOBHSIX
25IeKTpOHOB. KBaHTOBBIC U BOTHOBEIE CBOMCTBA cBeTa. DOTOHBI, POTOIPPEKT. DHEPTUS U UMITYIIHC
KBAaHTOB, CBSA3b C YaCTOTOW U JIMHOM BosHbL. JlaBinenue ceera. D¢ ekt IloitnTunra-Pobdeprcona.

§ 12.2. OcHosbl cnekmpanbHo2o anHaniusa.
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Cnexktp wusnydeHus. [loHsATHE CHEKTpanbHOW JIMHUM M3IY4YEHUS U IOIJIOLIEHMS,
JMHEWYaThIi U HenpephIBHBIHN criekTp. CIeKTp aToMa BOJOPOa U BOJOPOIOIOI00HBIX HOHOB.
Bunpl 3aganus cnekrpa (kak (pyHKIIMH 9aCTOThHI WM JUTUHBI BOJIHBI).

§ 12.3. Cnexmp uznyuenus 36e30.

XapakTepHbIil BUJI CIIEKTpa U3Iy4YeHHUs aOCOIOTHO YEPHOro Teja. 3aKoH cMenleHus Buna.
®oromerpuueckue  cucrembl  UBVRI, mnokasarenn  uBera.  [[BeroBas  temmeparypa.
Bonomerpuueckas 3Be3Hast BEJIMYMHA, OOJOMETpUYecKas momnpaska. [loTeMHeHue JUCKOB 3BE3[ K
Kparo.

§ 12.4. Knaccugpuxayus 36e30.

CrnekTpaibHble KIacChl 3Be3/l, HMX CBs3b ¢ dAhdekTuBHOW Temmeparypoid. Kitaccsel
CBETHMMOCTH 3Be3/1 (CBEpXTHTaHTBI, TMI'AHTBI, KapJIMKW). JlHarpaMMbl «CIEKTP-CBETUMOCTHY» H
«uBer-cBetuMocth»  ([epumimpynra-Paccena), riaBHas —mocienoBaTeabHOCTh. COOTHOIICHHE
«Macca-CBETUMOCTDY JIJIs 3B€3/1 INIABHOM I0C/ICI0BATEIbHOCTH.

§ 12.5. Hoepnas ¢husuxa u mexanuzmvl 3Hep2o8vlOeneHUs 36€30.

JluHamuueckas, TEIUIOBas M siiepHasl LIKajbl, UX XapakTepHble BpeMeHa. CBs3b Macchl U
SHEPTuu Mokos. JleeKkT Macchl, S3HEprus CBA3U U 3aBUCUMOCTD YAEIbHON SHEPTUU CBSA3H OT YHCIa
HYKJIOHOB. CHHTE3 U pacmaj, BbIAEJICHUE SHEPruu (KaueCTBEHHO). 3aKOHBI COXpAaHEHMS 3apsaia U
SHEPruu B AJEpHbIX peakuusx. CBoiCTBa 3JIEMEHTApHBIX YacTULl. YCIOBUS IPOTEKaHUS
TEPMOSICPHBIX PEAKLUI B HEAPAX 3BE3/, IPOTOH-NIPOTOHHBIN LUK HelrpuHo.

§ 12.6. Dson10yus HOPMATLHBIX 36€30.

3Be3nooOpazoBanue, ero obmactu B [amaktuke. Macca Jlxunca. Twumbl 3Be3IHOTO
HaceneHusi B ranaktukax. Cragusi riiaBHOM mocienoBaTenbHOCTH. CTaiusi KpacHOrO TUTraHTa,
CUHTE3 TSDKEINIBIX 3JIEMEHTOB B sijpe. PaBHOBecHE U MEPEHOC SHEPTrUU B 3BE3[aX. JBOJIOLHUOHHBIE
TPEKH MaJOMAaCCUBHBIX M MAaCCHUBHBIX 3Be3] Ha auarpamme ['epummnpynra-Paccena, Bux 3Ton
JyarpaMMbl JUIS 3BE3JHBIX CKOIUIEHWM, OIPENEIEHHE HMX BO3pacTa MO IOJOXKEHUIO «TOYKH
MIOBOPOTa». 3BE3IHBIE aCCOLMALIUU.

§ 12.7. I[lynscupyrowue nepemerHule 36€300bl.

Iledennpl, HX XapaKTEPUCTHKH. 3aBUCUMOCTh «IEPUOJ-CBETUMOCTBY, OIpeae/ICHHE
paccrosHuil. [IpeacraBnenue o monoce HecTabMIBHOCTH Ha Auarpamme ['eprimmnpynra-Paccena.

3Be3apl Tuna RR Jlupsl, nonronepruouueckue nepeMeHHbIE 3BE3/1bI.

§ 12.8. Ilo30nue cmaouu s6oar0uul 36€30.

benble kapiMku, HEUTpPOHHBIE 3BE3Abl, u4epHble Ablpbl. llpenmensr Yannpacekapa,
OnnenreiiMepa-BonkoBa. I'paBurannonssiii paguyc. HoBble 3Be3apl. CBEpXHOBBIE 3BE3/bl, HX
KJaccu(uKauss W OCHOBHBbIE CBoicTBa. IlmaHeTapHble TYMaHHOCTH M OCTaTKH BCHBIIIEK
CBEpXHOBBIX. [Iynbcapsl.

§ 12.9. Mediczse3onas cpeoa.
[TnoTHOCTH, TEMIIEpaTypa U XUMHUYECKUI cOCTaB MexX3Be3lHOW cpeabl. IIbineBbie obaka.
O6nactu H I u H II. Monekynsapusie obnaka. Jluaus 21 cm. I'azoBbie 1 1uddy3HbIE TYMAaHHOCTH.

$ 12.10. I'anakmuxu u 0CHOB8bL KOCMOJLOCUM.

Knaccugukanus n HaOmogaTeabHbIe CBOWCTBA TaTaKTUK. MeCTHas rpymmna rajakTik. Tursl
3BE3/IHOr0 HacesneHus. CBepXMacCUBHBIC YEpHbIE JAbIPHI B TaJaKTHKAX, aKTHUBHBIC Spa TaJaKTHK,
KBa3aphl. 3akoH Xab0:1a, KpacHOE CMEILEHHE.
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Cmedicnble 60npocht Mamemamuxu.
IIpomsBomnass  ¢yukumu. HccnenoBanue  (QyHKUMH Ha  OCHOBE  IPOM3BOJHOMNM,
r€OMETPUYECKUI CMBICII IIPOU3BOJHOM.

CmedicHble 60npocsl puzuKi.

KBanToBble M BOJHOBBIE CBOWcTBa cBeTa. DOTOHBL. DHEPrusi M HUMIYJIbC (POTOHOB.
Buemnuit poroaddexr. [laBnenne cBera. KBanToBO-MexaHuveckas mojenb atoma. llocTynarsr
bopa. Craunonaphsie coctostHus atoma. [loHsATHe 00 >HEPreTHYECKHX YPOBHSX AIIEKTPOHOB B
arome. Buzpl ciektpoB. CrnekTpanbHblidi aHanu3. CeKTp aToMa BOAOPOJA U BOAOPOAOIOA0OHBIX
noHOB. CBs3p Macchl U 3Hepruu. JledhekT macchl, PHEPrUs CBS3W M yJAENbHAas DHEPrUsl CBS3H.
3aKkoHBl COXpaHeHHs B saepHOM ¢usuke. CuHTe3 W pacnan sanaep. TepmosiepHble peakluu.
OcCHOBHBIE CBOWCTBA 3JIEMEHTAPHBIX YacTHUIL (3JEKTPOH, IPOTOH, HEUTPOH, (HOTOH, HEHTPHHO).

CpoiictBa uzaeanpHoro rasa. llondarue o Temmneparype, AaBJIE€HUU rasa, KOHLEHTPALMHU
YacTHULI.

YPOBEHD IX (10 kiacc, 3akJII04ATEIbHBIA 3Tam).

Pa3znen 13. HeGecnasi cpepa (yriryOJieHHBIH YPOBEHB).

§ 13.1. Cymounvie nymu ceéemun (00wuii ciyuati).

OcHoBBI cepuueckoit TPUTOHOMETPHUH. [TapamtakTuyeckui TpEyroJIbHUK.
[IpeoOpazoBaHus TOPU3OHTATBHBIX, SKBATOPHUAIBHBIX U SKIUNTHYECKUX KOOpAUHAT. BhruncieHue
YIJIOBOTO PACCTOSHUS MEXKy TOUYKAMH HEOECHOU cdephl sl MPOU3BOJIBLHOTO cliydas. A3BUMYTHI U
4acoOBBI€ YIJIbI BOCXOJIa M 3aX0/1a CBETUJI JUISl IPOU3BOJILHOI'O CKIIOHEHHUS U ITUPOTHI.

§ 13.2. Cucmema Connye-3emas-Jlyna (obwuii cayuaii).

Bpamenue AMHMM @ y37I0B M JIMHUM  AICHUJ ~ JIYHHOM  OpOWMTBI, TPONHUYECKHIA,
AHOMAJIMCTHYECKUI M JApaKOHWYEeCKUH Mecslbl. HakioH JTyHHOW OpOUTHI K SKIMNTHKE, YCIOBHS
JUIsL HaCTYIUICHUS COJIHEYHBIX W JYHHBIX 3aTMEHMH pa3JIMYHBbIX TUIOB. L[MK/IBI 3aTMEHHMH, capoc.
Cepun nokpertuil JIyHoli 3Be3q u 1utaner. llpenenbHas sxkiunTudeckas MUPOTa U PacCTOSHUE OT
y371a JJI HACTYIUJICHUS 3aTMEHUM Pa3JIMYHbIX TUIIOB, IOKPBITHS 3BE3/bl UIH IUIAHETHI.

§ 13.3. Jeusicenue oauzkux men 8 Hebe 3emnu (oowuii cryyaii).

Buumeblit myTh JIyHBI 1 HCKYCCTBEHHBIX CITyTHUKOB B HeOe 3emun. TpuaHrynsamus O1u3Kkux
00BEKTOB (CIyTHUKOB, METEOPOB). YueT HecepuuHocTd 3emid. OCHOBBI COBPEMEHHBIX CHCTEM
CITyTHUKOBOM HaBUTallUU.

§ 13.4. I'anakmuueckas cucmema KOOpOUHAam.

OcHOBHBIE TOYKM M OOJbIIME KPYrH, IpeoOpa3oBaHus B JAPYTHE CUCTEMbl HEOECHBIX
koopauHat. llonokenme weHTpa [amakTWKM W TralakTUYeCKUX TNOJIIOCOB B Hebe 3emiu.
XapakTepHbIe IOJIOKEHHSI PA3JIMYHBIX THUIIOB HEOECHBIX OOBEKTOB B TaJaKTHUECKOW CHCTEME
KOOpJUHAT.

Cmedicnble 60npocht Mamemamuxu.

OCHOBBI C(eprUUecKOil TPUTOHOMETPHH, Cc(epruecKre TEeOpeMbl CHHYCOB M KOCHHYCOB.
[Tnomans mapoBoro ciosi, ydactka cdepsl. JIuHelHass anmpokcUMalus, OIpelesieHHe ee
K03 puLHeHTOB.

YPOBEHD X (11 kiace, 3aKJII0YUTEIbHBIN 3TAI).

Pa3znen 14. HeOecnast Mexanuka (yriay0JeHHbIN HUKJI).
§ 14.1. Dnemenmor opoum.
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[IpocTpaHCTBEHHOE TOJIOKEHUE OPOUTHI, KEIUIEPOBBI JJIEMEHTHI, OCHOBHBIE TOYKH H
HampaBjICHUsA. OJEMEHThl NapaboM4eckoil Hu runepOooNIndeckoil OpOUTHL. DKCUEHTPUCHTET,
NPULIETBHBIA MapaMeTp U yroyl MeXJy acUMOTOTaMu rumepoosibl. OpOuTHl ABOWHBIX 3BE31 U
HK30IIAaHET B MPOEKIMH Ha HeOecHYyIo cdepy (o0muii ciryyaii).

§ 14.2. Jlgusicenue 6 none msdicecmu 08yx u Oonee mei.

Touku Jlarpamxa. [lpunuBnoe yckopenue. Coepa Xuia, nomocts Poma. IlpencraBinenue
00 ycToH4YMBOCTH cucTeM. Vi3MeHeHne OpOUT MaJIbIX IJIAHET ¥ KOMET NP COMMKEHUH ¢ OONbITNMHU
IUIAaHETaMH, aKTUBHBIE U [1aCCUBHBIE IPABUTALIMOHHBIE MAaHEBPHI. BricoTa puiIMBOB (3J1IeMEHTapHas
teopusi). [lpunuBHOE paspylieHHe CIYyTHUKOB (dMeMeHTapHas Teopus). [lpunuBHOe TpeHue
(kKauecTBEHHOE MPEeJICTaBIICHHE).

§ 14.3. Jlgudsicenue cucmem ¢ nepemerHol MAccol U SHepeuel.

VYpaBHenus ILluonkosckoro u Memepckoro. Teopema 0 Bupuane Uil I'PaBUTALUOHHO-
CBSI3aHHBIX CHCTEM. [IBMKEHHE CIYTHHKOB B arMoc(epax IUIaHEeT, JBI)KEHHE Tell OKOJIO 3BE3Jl C
CWJIBHBIM 3BE€3JIHBIM BETPOM. ODBOJIOLMS TECHBIX JBOMHBIX cucTeM. [loHATHE O IpaBUTAalMOHHBIX
BOJIHAX.

Cmeodrcrbie 60npOCHl MAmMeMamuKu.

[Tapabona u rumepOoia, MX TEOMETPUYECKHE CBOWCTBA W XapakTepucTHkH. IlonsTHe
MPOU3BOIHON (PYHKIIMH, €€ TEOMETPUIECCKII 1 (PU3HMUECKUN CMBICIL.

Pasnea 15. Acrpodgusuka u KocM0oJIOTHA (Yr1yOIeHHbI HHUKJI).

§ 15.1. @opmyna Ilnanka.

CrnektpasibHass MOLIHOCTb H3JIy4€HUs €IUHMIBI IoBepxHocTu. Popmyna Ilnanka,
npubimxenus Penes-J[xunca u Buna, 0651acTh UX MPUMEHUMOCTH. SIpKOCTHAs TEMIIEpaTypa.

3akoH Kupxroda.

§ 15.2. T'uopocmamuuecxoe pasnosecue 36e30.
B3aumMopneincTeue u3iydeHHs € 3apsaaMu. ['MIpocTaTMyecKoe paBHOBECUE 3BE3J, IIPElei
CBETUMOCTH DJIIUHITOHA.

§ 15.3. OcHosvl cnekmpockonuu.

Wntepdepenust u audpakuus. Jucnepcus cBeTa, CIEKTpajibHble NpHOOpHl (MpHU3Ma,
mudpaxuonHas pemerka). CrnekTpanbHoe paspemieHue. CHeKTphl Pa3IUYHbIX aCTPOHOMHYECKUX
00beKTOB. BinsiHue TemnepaTypsl Cpe/ibl Ha IUPUHY CHIEKTPATbHON JTMHHH.

§ 15.4. Ilepenoc uznyyenus 6 cpeoe.

[Ipenomnenue cBera u aTMocdepHast pedpaxiys A MPOU3BOIBHOTO MOJIOKEHHSI 00BEKTa.
CnexTpanbHas 3aBUCUMOCTb ITPEJIOMIICHUS, «3€JICHBIN Ty4». BiusHue npeiaomiieHus Ha SspKOCTHbIE
XapakTepUCTUKH 00bekToB. OnTudeckas ToimuHa. [lormomenue u paccesiHue cBera B aTMocdepax
3eMiH M IJIaHET, 3aKoH byrepa. OTpakeHue cBeTa pa3IMuHbIMU IOBEPXHOCTSAMHU, 3aKoH JlamOepra.
Me>x3Be3iHOe TOIJIOIIEHUE CBETa, €ro 3aBUCUMOCTh OT JUIMHBI BOJHBL M30bITOK I1BeTa,
TPEXLBETHbIE JHAarpaMMbl, 3Be3[Has BEIMYMHA OOBEKTa Ha 3aJJaHHOM PACCTOSIHUM MPU HATHMYUHU
noryomeHus. Metoa (oTOMETpHUUECcKOro rnapajuiakca OnpeeseHus pacCTOSHUMN 10 3BE3]1.

§ 15.5. Becegsonnosas acmponomus.
[IpyueMHUKN HM3JIy4eHHUs B raMMa-, PEHTIC€HOBCKOH, YJIbTpa(uoieToBOi, HH(PPAKpacCHOH H

panuoacTpoHOMUH. SIHCKUN. YTIIOBOE pa3pelieHue paluoTeNIeCKONOB U PaIuoOMHTEPPEPOMETPOB.

§ 15.6. Quzuxa ammocgep nianem.
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TennoBoii OanaHc miIaHeT U MapHUKOBBIH 3¢ ¢dexT. O30HOBbIH ci0i B aTMOCchepe 3emiin, ero
ontuueckue cpoiictBa. Cepebpuctsie oOmaka. Ctpoenue armocdep ruiaHer COITHEUHOW CHUCTEMBI,
npeacTaBieHus 00 aTMocdepax IK30MIIaHET.

$ 15.7. Macnemusm 6o Bcenennoii.

JIMIojapHOE€ MarHUTHOE HoJjie. MarHUTHOE 110JI€ TOKOBOI'O CJIos. MarHuTHOE JaBJICHUE.

Maruautocdepbl HeOECHBIX Tel. DHEPrusi MArHUTHOTO TOJIS M €Tr0 Mepexo B Apyrue (GopMbl
SHEPIUU.

§ 15.8. I'anakmuka u eanakmuku.

Crpoenne u Mopdoyiorus rajakTUK pa3inYHBIX THUMOB. KpuBbIe BpaimieHus, TeMmHas
Matepust. DyHKIIUH CBETUMOCTH 3Be3]l, HauanbHast PyHKIKS Macc, OTHOLIEHUE

«macca/cBetuMocTb». CootHomenus Tamm-Oumnepa u @abdep-/xekcoHa.

§ 15.9. OcHnosbt meopuu omnocumenrbHOCMU.

[TpuHIMT OTHOCUTENBHOCTH, IPUHIMIT MHBAPHUAHTHOCTH CKOPOCTH cBeTa. [IpeobpazoBanus
JlopeHua, pensiTUBUCTCKOE clokeHue ckopocrteil. CokpalieHue JJIUHBI U 3aMeJUIeHHE BPEMEHH.
O¢dext «cBeroBoro 3xo». PemstuBucrckuit >ddexr omnepa. ['paBuTanmoHHoe KpacHoe
cmenieHue (B cnadpix nossix). [IpencraBienue o rpaBUTaAlMOHHOM JIMH3UPOBAHUU.

$ 15.10. Kocmonoeus.

Kpynnomacmrabnas crpykrypa Bceenennoil. Ilpomutoe u  Oynymee Bceenennoil.
Pacmupenne Bcenennoit. MacmtaOubiii akTop. Mojenb 0JHOPOJHON M30TponHON BceeneHHOM.
Ypapaenne @puamana (Ka4eCTBEHHOE MOHMMAHIKE), SBOIIOIMUS MacIITabHOro (hakTopa B paMKax
HBIOTOHOBCKOW (u3uku. Kputuueckas 1ioTHocTs Bceenennoill. baproHHOe BemecTBo, TeMHas
MaTepus U TEMHas 3HEprusl. PenukToBoe n3iyuyeHue, ero CBOMNCTBA.

Cmedicnble 60npocbt Mamemamuxu.
WuTerpupoBanue mpocTedmmx (yHKIUA U ero reoMmerpudeckuid cmbici. [Ipunoxenue
mddepeHnnanbHbIX YpaBHEHUH B 33/1a4ax 110 PU3UKE U aCTPOHOMHUH.

Cmedicrble 6onpocul husuKu.

Bonnossie cBoiictBa cBera. [lonstue 06 umHTEpepeHInH, TUPPAKIUHN, AUCIEPCUU CBETA.
MaruutHoe none. MarantHas uaaykuus. Cuna Amnepa. Cuna Jlopenna. JIBukeHne 3apsiKeHHbIX
4acTULl B MarHUTHOM Mose. OCHOBBI CHELNUAIbHON TEOopuu OTHOCUTENBbHOCTH. IlocTynatel
Onnmreitna. [IpeoOpasoBanus JlopeHna. PensaTHBHCTCKUI 3aKOH CIOXKEHUS CKOPOCTEH.

PensTuBucTCKOE COKpallleHNE JIMHBI U 3aMEJUIEHUE BPEMEHM.

IIpunoxenne 3. ®opma 0;1aHKA OTBETOB
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TUTYJIbHBIU JIUCT

Bcepoccuiickas omMnnana mKoJI-HUKOB JTan

Sanosmsiercs: IIEHA THBIMU BYKBAMMU uyepHMIaM K 4epHOTO WM CHHETO IIBETa IO oOpasiam:

A
A

PP YUHACTHUKA
D AMIWINSA
nvst
OTYECTBO
JIOKYMEHT, y/10CTOBEePSIO LM JIMIHOCTH I JIAHCTBO
ﬁlcsunerem,cmo O POKICHHH Dnacnop'r I__Eld;;ccnﬁcxax Denepanus
cepus [ | [ [ [ [ ]] wowep [ | [ [ [ [ [T ]  [Jumoe

Mavapoanemen || | L] ] [ [ [ | ]

JloMamrHui TesepOH ydacTHUKA + 7

Mo GuipHBIN Teste OH YIaCTHHKA

JIC OHHBIH aJpec yuacTHUKA
)

My HHUITHITATATET |

CoxkpallleHHO€ HauM €HOBaHHE 00pa30BaTeIbHOM OpTraHU3aIIHH (IIKOJIBI)

CBeJeHHsI 0 Me1arorax-HaC TABHUKAX

1. dPamums

Nmst

OT4yecTBO

COKPB.HICHHOS HAaWMCHOBAHHC 06pa3OBaT€HLHOﬁ OpraHu3aluyu (LUKOJ'ILI)

2. damMwumms

Wmst

OT4yecTBO

CokpallleHHOE HauM €HOBaHHE 0Opa30BaTeIbHOM OpraHU3aIiy (1IKOJIBI)

JInaHas Mo MIUCH YYaCTHUKA Bcee mosis 06s13aTeIbHBI K 3aII0JTHEHUIO !
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Ipuioxenne 4. Kpurepnu u MeToAMKa OLlEHUBAHUS BbINOJHEHHbBIX
OJIMMIIMAAHBIX 32JaHUIi

BCEPOCCUICKAS OJIMMITUAIA IIIKOJILHUKOB 110 ACTPOHOMUU
MVYHULIMITAJIBHA S (PETMOHAJIBHAA) ITPEAMETHO-METO/JUYECKA S KOMUCCHUA

KPUTEPUU U METOJMKA OLIEHUBAHUSA
BBINOJTHEHHBIX OJIMMITHA THBIX 3ATAHUM
IKOJIbHOI'O (MYHUIIUITIAJIBHOI'O) STAIIA
BCEPOCCHVCKOM OJIMMITUA IbI ACTPOHOMUWHA
2023/2024 yyeOHbIi roj
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[To TeopernyeckoMy Typy MakCHMajbHas OLIEHKA pE3yJbTaTOB YYAaCTHHKA BO3PACTHOM
rpynnsl ( KJIacChl) Ompenensercss apupMeTHuyecKord CyMMOH Bcex OajuloB, MOJIYYEHHBIX 3a

BBIITOJIHCHHUC 321,[[21HPII>1 1 HC NOJDKHA IMPCBLIIATD 0asIo0B.

7-8 KIIACCBI

3AJIAHUE 1.
YcioBue.

Pemenue.

Kpurepun oniennBanus (MakcumyM — () Oaisios).

3AJIAHUE 2.
YcioBue.

Pemenue.

Kpurepuu oniennBanus (MakcumyM — () Oaisios).
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