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Hacrosime pexkoMeHganuu 1O OpraHu3aldd U TPOBEACHUI0 MYHHUIUIIAJIBHOIO 3Tara
BCEPOCCUICKOM OIMMIMAJIbI IIKOJbHUKOB (Jajiee — OJIMMIHMAZA) 10 aCTPOHOMHUHU COCTaBJIEHBI B
cootBeTCcTBHH C [lopsimkoM mpoBeaeHus: BCEPOCCHIICKON OIMMITHAIBI ITIKOJIBHUKOB, YTBEPIKIECHHBIM
npukazoM MunHuctepcTBa npocsenieHuss Poccuiickoit @enepauuu ot 27 Hos10ps 2020 r. Ne 678
«O0 ytBepxaeHuu Ilopsinka mnpoBeneHHs BCEPOCCHICKON ONUMNMAAbl IIKOJIBHUKOB» U
npelHa3HaYeHbl IS HUCIOJb30BAHMUS MYHULMUNAIBHBIMH UM  PErHOHAIBHBIMU  MPEIMETHO -
METOJIMYECKUMH KOMUCCHSIMH, & TaK)K€ OPraHU3aTOpaMH LIKOJIBHOTO U MYHHUIMNAJIBHOIO 3TaroB
OJIMIMITHA/IBI.

OnuMmnuaza mo aCTpOHOMUHU IMTPOBOAUTCS B LIESAX BBISIBJICHUS M Pa3BUTUS y 00ydaroIIUXCs
TBOPYECKUX CIIOCOOHOCTEH M HMHTEpeca K Hay4dHOH (Hay4HO-HCCIENOBAaTENIbCKOI) NeATeIbHOCTH,
MporaraH sl HAYYHBIX 3HAHUMN.

Cpoku OKOHUYAHUSI MYHHIIMITAIFHOT'O dTara — He Mmo3aHee 25 nexkadpsi.

dopma mnpoBeAeHUss onuMnuaasl — ovHas. [Ipu mpoBegeHUH OJUMITHMAJBI JOMYCKaeTCs
WCIOJIb30BaHUE HWH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~TEXHOJOTMH B 4YacTh OpraHU3aluu
BBIIIOJIHEHUS OJIMMIIMA/IHBIX 3a/aHMi, aHajau3a M I0Ka3a OJMMIMNAAHBIX 3aJaHui, MPOLENYpPbI
aneJIIUY PU YCIIOBUH cOO0/IeHuss TpeOoBaHui 3akoHoaTenbcTBa Poccuiickoit denepanuu B
00J1aCcTH 3alIUTHl TEPCOHABHBIX JAHHBIX.

Pemienne o mnpoBeAeHWHM MYHUIMIAJIBHOTO 3Tana OJMMIHUAABl C HCIOJb30BAaHUEM
WH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX TEXHOJIOT U HpUHUMAETCs OpraHu3aTOPOM
MYHULMIIAJIBHOIO 3Tala OJIMMIIMAJBI 10 COTJACOBAHHUIO C OPraHOM MCIIOJHUTEIBHOW BJAcTU
cyobekta Poccuiickoit denepanum, OCyIIECTBISIONIMM TOCYJIapCTBEHHOE YIpaBlieHHE B cdepe
o0Opa3oBaHMsI.

1. IMopsaok opranu3anuu 1 NPoBeJIeHUusI MYHHIHNAILHOTO 3Tana 0JUMITHAIbI

1.1. MyHMUMDAJbHBIA 3Tan OJMMIMAAbI COCTOMT M3 OIHOIO TEOPETUYECKOro Typa
WHIWBHUIYaTbHBIX COCTS3aHUN yUYaCTHUKOB.

1.1.1. JInuTenbHOCTh Typa COCTABIISIET:

7 knacc — 3 actpoHoMuueckux yaca (180 Munyr);

8 kiacc — 3 actpoHomuyeckux vaca (180 MunyT);

9xnacc — 3 actpoHomudeckux daca (180 MuHyT);

10 xmacc — 3 actponomuyeckux yaca (180 MunyT);

11 knacc — 3 actponomuueckux vaca (180 MuHyT).

1.1.2. YuacTHUKY JIEnsTCS HA BO3PACTHBIE Mmapajuiend — /—8 kiacchl, 9 kiace, 10 kiace, 11
kiacc. KoHKypc MpoBOAUTCS OTAEIbHO BHYTPH KaXI0M Mapasiesy.

1.1.3. JIns mpoBeneHuss Typa HEOOXOAUMBI ayAUTOPUHU, B KOTOPHIX KAXKJIOMY y4aCTHUKY
OJIUMITAAJIBI JTOJDKHO OBITh MPEJOCTABICHO OTAEIbHOEe pabouee Mmecto. Bcee pabGoume mecra
YYaCTHUKOB OJMMIIMAIBl JTOJDKHBI OOecredyuBaTb KM pPaBHbIE YCIOBHS, COOTBETCTBOBATh
JICHCTBYIOIIIUM HA MOMEHT IPOBEIEHUS OJIMMIINAbl CAHUTAPHO -3IUJEMHUOJIOTMUYECKUM MTPABUIIAM U
HOpMaM.

1.1.4. PacyeT uncna ayIMuTOPHIl ONMPEAEISIETCS YUCIOM YYaCTHUKOB M ITOCAI0YHBIX MECT B
aynuropusix. [IpoBeneHuio Typa HpenmiecTBYeT KpaTKUW WHCTPYKTaX YYACTHHUKOB O TMPaBHIIAX
y4acTus B OJMMIIHAJE.

2. HeoO0xogumoe MaTepuajJbHO-TeXHHYECKOe o0ecreyeHHe [Jisi BbINOJHEHUS
3aJlaHMii MYHMIMIIAJTBHOI0 3TANA OJIUMITHAbI

2.1. JIns mpoBeAeHHs] BCEX MEPONMPUATHN OIMMIIHAILI HEOOXOAUMa COOTBETCTBYIOIIAS
MaTepuaibHas 6a3a, KOTOpasi BKIIOYAET B ce0sl 3J1eMEHTHI JJIsl IPOBE/ICHUs Typa.

2.2. MatepuanpHOe oOecriedeHre MYHUIIUIAIBHOTO dTana aHaJIOTMYHO LIKOJFHOMY J3TaIy.
JlaHHBIII JTam Takke HE NPEIyCMaTPUBACT BBIMIOJHEHHE KAKUX-IMOO TMPAKTHYECKUX H
HAOMOJATENPHBIX 337ad 10 AacCTPOHOMHH, €ro IpOBeIeHHE He TpedyeT CIEUATHLHOTO
o0opynoBaHusi (TENECKONMOB U JPYTUX ACTPOHOMHYECKHX MPHOOPOB), MOITOMY MaTepUaTbHbBIE
TpeOOBaHUS IJI1 UX IMPOBEACHHS HE BBIXOJAT 32 paMKH OpraHU3allMHM CTaHJAAPTHOTO ayIUTOPHOTO



pexuma. KaxxaomMy y4acTHHKY ONMMIHAIBI JOJDKHBI OBITH IPEIOCTaBIEHbI TUCTHI (hopmaTa A4 s
BBIIIOJIHEHUS OJIMMIIMAJHBIX 3aJaHuil. B ciydae mnpoBeneHuss »Tama € MCIOJIb30BaHUEM
WH()OPMAITMOHHO-KOMMYHUKAIITMOHHBIX TEXHOJOTMA YYacCTHHUKAM JOJDKEH OBITh MPEJOCTaBJICH
JIOCTYII K OHJIalH-TU1aTopme, Ha KOTOPOH MPOBOAUTCS ATAIl.

Y4acTHUKHA MOTYT UCIOJIb30BaTh CBOM MUCHMEHHBIC TPUHAIICKHOCTH (BKJIFOYAs IIUPKYIIb,
TPAHCHOPTHUP, IUHEHKY U T. I.) U HENPOrpaMMHPYEMbI HHKEHEPHBINH KaJbKyJsTOp. B yactHOCTH,
KaJIbKYJISITOPBI, TOMyCTUMbIE N1 ucnoiib3oBaHusi Ha EI'D, paspematorcs 1S MCNOIb30BAHMS Ha
TFOOBIX ATamax OJMMIUAAbL. PeKoMeHIyeTcs MMeTh B ayIUTOPHH HECKOIbKO 3aMacHBIX pPydeK
YEpHOTO I[BETA.

3. Ilepeyenb CcHpaBOYHBIX MATEPHATIOB, CPEIACTB CBA3H M JJIEKTPOHHO-
BBIYUCIUTEJIbHONH TEeXHHKH, PpaspelieHHbIX K MCHO0Jb30BAHHI0 BO BpeMs INpOBeleHUS
OJIMMITH A bI

[Ipy BBINONHEHMM 3aJaHU  MYHULMOAJIBHOIO AdTamna OJIMMIMAIbI  JIOIyCKaeTcs
WCIIOJb30BAaHUE  TOJIBKO  CIIPAaBOYHBIX MATEPHATOB, NPEAOCTABICHHBIX OpPraHMU3aTOPaAMH,
NPEeAyCMOTPEHHBIX B 3aJJaHUSX M KPUTEPHUSAX olleHHBaHUs. Vcronb3oBaHue JHOOBIX CPENCTB CBSI3U
Ha OJIMMIHUAJE KAaTEerOpu4YecKd 3amlpeniaeTcs. YUYacTHHUKM MOTYT HCIOJIb30BaTh COOCTBEHHBIE
HEPOrpaMMHpPYyEMblE KaJbKyJSATOPBHI.

4. Kpurepun 1 MeToIMKa OLICHHBAHHUSA BHINOJHECHHBIX OJIMMIINAIHBIX 32aHUMH
Jng npoBepku pelieHud Y4acTHUKOB (OpPMHpYETCsl JKIOpHM, COCTOsIEe M3 4YHucia
neaaroru4yeCKux, Hay4YHO-TI€AarorutucCKux pa6OTHI/IKOB, PYKOBOIAIINX pa6OTHI/IKOB

00pa3oBaTeNbHBIX OpraHU3alliid, acCHUpPaHTOB, MOOEAUTENed MEXIYHAPOAHBIX  OIUMIIHA]
IIKOJIBHUKOB M TMOOEIUTENIed M MPU3EPOB 3aKIHOYUTEIHLHOIO dTana BCEPOCCHUUCKON OJUMITHAIBI
IKOMBHUKOB 1O  acTPOHOMUUM ©  (u3MKe, a TaKkKe CHelHaIuCTOB,  O0JIAJAr0MINUX
npoecCHOHANBPHBIMU 3HAHUSIMHM, HaBBIKAMH M ONBITOM B 00JIACTH ACTPOHOMHUU U (DU3HKH.
UKCIEHHOCTD KIOPH IIKOJBHOIO U MYHUIIMIIAIBLHOIO 3TANOB OJMMITMAbl COCTABJISET HE MEHEe S5
YEJIOBEK.

Jns obecnieueHnss 0OObEKTUBHOW M €IUHOOOpPA3HOUN MPOBEPKH pelIeHHEe KaKI0ro 3aaaHus
JIOJDKHO MPOBEPATHCS OJHUM M TEM K€ YJIEHOM KIOPH Y BCEX YYACTHUKOB B JAHHOM BO3PACTHOMN
MapajuieNiy, a Py TOCTATOYHOM KOJUYECTBE YJICHOB KIOPH - HE3aBUCUMO JIBYMS YJICHAMH KIOPH C
MOCJICTYIOIIEH KOPPEKIMEH CYIECTBEHHOTO Pa3Inyusl B UX OIEHKaX OJTHOW M TOH ke paOOTHI.

Pemiennie Kkaxaoro 3aJaHus  OUEHUBAETCS B COOTBETCTBUM C PEKOMEHAAMSIMH,
pa3paboTaHHBIMU MPEAMETHO-METOINYECKON KOMUCCHEH. ATTbTEpPHATUBHBIE CITOCOOBI PEIICHUS, HE
YUYTEHHBIE COCTABUTEISAMM 3aJaHUM, TAK)K€ OLIEHUBAIOTCS B MOJHOM MeEpe IpH YCIOBUHU HX
KOPpPEKTHOCTH. BO MHOrmx 3amaHusix STallbl PEMIEHUS MOXHO BBIIIOJHATh B IPOU3BOJIBHOM
MOPSIIKE; 3TO HE BJIMSIET HA OLEHKY 3a BBIIOJHEHHUE KaKI0r0 ATalla U 3a 3aJ1aHHUE B LIEJIOM.

[Ipn yacTUYHOM BBINOJHEHUU 3aJlaHUSI OLEHKA 3aBUCUT OT CTENEHU U IPaBUIBHOCTU
BBINIOJIHEHUS Ka)KJOr0 3Tama peHIeHHs, TP 3TOM YaCTUYHOE BBHIIOJHEHUE 3Tala OUEHWUBACTCH
NPONOPUMOHAJIBHOM YacThio OamnoB 3a 3ToT dTam. [lpu mpoBepke pemieHUs HEOOXOAMMO
OTMEUaTh CTETICHb BBHIITOJIHEHUS €r0 ATAOB M BHICTABJICHHBIE 33 KaXK/IbII ATal KOJIUYECTBA OAILIOB.

Ecou TOT Wim wHOW 3Tanm penmieHrus MOKHO BBIINOJHUTH OTAEIBHO OT OCTajJbHBIX, OH
OlICHMBaEeTCsl He3aBHcUMO. Eciam ommobka, caenaHHas Ha MPEAbIAYHIMX dSTarax, HEe Hapylaer
JIOTHKY BBITIOJIHEHUS TIOCTIEAYIOIIEro U He MPUBOIUT K a0CYPIHBIM pe3yiIbTaTtaM, TO MOCIEAYIO M
3Tar MpHU YCIOBUU MPABUIBHOTO BBIIIOJIHEHHS OLIEHUBAETCS MMOJIHOCTBIO.

JKropu He y4YMTBHIBAaET PEIIEHUs WUJIA YaCTU PEIICHUHN 3aJlaHui, U3JI0KEHHbIE B YEPHOBUKE,
JIaXKe TPU HaJUYHKM CChUIKM HAa YEPHOBHUK B YUCTOBOM pemieHHH. OO 3TOM HEOOXOAMMO OTAEIBHO
MpEeAyNpeUuTh YUaCTHUKOB MEPEl HAa4ajIoM OJTUMITHAIbI.

Kiopu [ODKHO TPUAEPKUBATHCA MPUHIUMIIA COPA3MEPHOCTU: TaK, €CJIM B PEUICHUH
JoIyIieHa rpy0ast acTpoHOMHUY ecKast Ui (pu3ndecKas ommoKa ¢ aOCypIHBIM BBEIBOJIOM (HAIMpPHMeED,
CKOPOCTbH OOJIbIIIE CKOPOCTH CBETA, Macca 3BE3/1bl, CYLIECTBEHHO MEHbINAs PeaibHON MacChl 3eMITH



U T. 1.), Bce peuieHue orneHuBaercs B 0 0ayuioB, Torjga Kak HE3HAYHUTEIbHAs MaTeMaTHYecKas
ommOKa JODKHA CHUKATh UTOTOBYIO OIIEHKY He OoJiee, uem Ha 2 Gana.
Huxe npencraBieHa npuMepHasi cxeMa OLIEHUBaHMs pellieHui o 8-0ajuibHOIl cucTeme:

1 0aJyIOB: pelIeHHuEe OTCYTCTBYET, aOCONOTHO HEKOPPEKTHO, WM B HEM JOMyIleHa
rpy0ast acTpoHOMUYECKas K (pru3rueckas ommoKa;
2 0aJuT: MPaBWIIbHO yrajJiaH OMHApPHBINA OTBET («Ia-HeT») 6e3 000CHOBaHUS;

1-2 Oanna: mombITKAa peUIeHUS HE MpPHHECHAa CYUIECTBEHHBIX MPOJABM)XEHHM, OIHAKO
MIPUBEACHBI COACPKATEIbHBIC aCTPOHOMHYECKHE WM (pu3ndeckne cooOpakeHusi, KOTOPhIE MOKHO
WCIOJIb30BAaTh MIPH PEIICHUU JTAHHOTO 3aaHUS;

2-3 Oamma: MPaBWIBHO YrajJaH CJOXHBIA OTBET 0e3 00OCHOBAaHWS WM C HEBEPHBIM
000CHOBAaHHUEM;

3—6 6aoB: 3a/JaHue YACTUIHO PEUICHO;

5-7 GannoB: 3a/laHu e PENICHO MOJHOCTHI0 C HEKOTOPBIMU HETOYETAMH;

8 0aioB: 3aJjaHKE PEIICHO MOJIHOCTHIO.

BricTaBiieHue mnpemMuanbHBIX OalsioB CBEpX MAaKCHUMajJbHOW OIIEHKM 3a 3a/JaHue He
JIOITY CKAETCs.

B TecroBeix 3amaHusX, 3()(EKTUBHBIX MPHU MPOBEAEHUH OIUMIHUAABI C HCIOJIb30BAHHUEM
MH()OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, OLIEHKA orpeaenseTcss (opMaibHO HA OCHOBE
OTBETA YYaCTHUKA 10 AT OPUTMY, 33/1aBaEMOMY JJIsl KQXKI0T0 3aJaHusl.

5. Hcnosb3oBanne y4eOHOH JUTEPATypbl U HHTEPHET-PECYPCOB NPH MOJATOTOBKE
IIKOJbHUKOB K 0JTMMITHA/Ie

[Ipy MOATOTOBKE YYAaCTHHKOB K MYHHUIIMIAIGHOMY JTaly OJUMIIAAIBI IIeIecO00pa3Ho
MCIO0JIb30BaTh CIEAYIOIINE HUKEPUBEIEHHbIE HCTOYHUKH:

1. 3acoB A.B., Cypaun B.I'. AcrtpoHomus. 10-11 xmaccel. MockBa: BMHOM.
JlabopaTtopus 3nanuit, 2019.

2. Kononosuu 2.B., Mopo3 B.1. O6mmii kypc actponomun. Mocksa: URSS, 2017.

3. Kymukosckwuii I1.T". CnpaBounuk o0utens actrpoHomun. Mocka: JIu6pokom, 2016.

4, OHimkionenus 1 aereii. Tom 8. Actponomusi. MockBa: «ABaHta+y, 2011.

5 Cypaun B.I'. ActpoHoMUYecKre OMMITUAIBL. 3a1a4M ¢ pemeHusmu. Jlenana, 2018.

6 Cypnun B.I'. ActpoHomMuveckue 3a1auu ¢ pemenusmMu. Mocksa: JInbpoxom, 2014.

7. Npanos B.B., KpuBo A.B., [lenncenkoB II.A. IlapanokcansHas Bcenennas.
250 3ama4 Mo acTpOHOMHUH. CH6FY 2010.

8. VYroasaukoB O.C.  Bceepoccuiickas OIMMIIMAJa  I[IKOJbHUKOB II0
ACTPOHOMUU: COJEpKaHUE OJIMMIIMAJIBI U TOAr0TOBKA KOHKYypcaHToB. MockBa: AITKulIIITPO, 2007.

9. VYromeuukoB O.C. Actponomusi, 10—11 xmacesl, 3agaunuk. Mocksa: [IpocBemienue,
entp «Cdepnr», 2018.

10. TarapaukoB A.M., YroneaukoB O.C., ®aneeB E.H. COopHUK 3a/1a4 U yIIpa>KHEHUH.

10-11 xmaccel. — Mocksa: I1pocsemienune, 2018.
11.  Caiit Beepoccuiickoit omMIiuasl mo actpoHoMuu — http://www.astroolymp.ru.
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IMPHUJIOKEHU A

IIpuioxkenue 1. MeToguueckasi nporpaMMa OJIUMITHAAbI
OO0umue NPpUHIKMIIBI COCTABJICHHUS IPOTrPAMMBI.

MeTtoaunueckas mporpaMma, orpeenstonas TeMbl Kypca acCTpOHOMUU, KOTOPbIE MOTYT OBbITh
3aTPOHYTHl B 3aJaHUSX MYHMIMIAIBHOIO JTala OJMMIOUAZBl B TOM WM WHOM BO3pacTHOMN
napajuienu, Obula nepepaboTaHa LEHTpaIbHON NMpeAMETHO-MeToauueckoi komuccueit B 2019 rogy
U BcTynuia B aericteue ¢ 2019/2020 yue6Horo roaa.

OCHOBHBIM NPUHIUIIOM IIOCTPOEHHUS TNPOTrpamMMbl SBISIETCSl  [IOCIIEJOBATEIbHOE U
HeMpepbIBHOE MPOXOXKICHNE IIKOJIBHUKOM €€ pa3lieloB B paMKax MOATOTOBKH, BHE 3aBUCHMOCTH
OT €ro pe3yjbTaTOB Ha BCEPOCCHUHCKON ONMMIMALE B TOM WJIM MHOM ydeOHOM roay. Kaxiblii
nepexo]] K MOCIeAyIoeMy 3Taly MpeaycMaTpuBaeT Tiy0oKoe OCBOEHHE OJHOTO MJIM JBYX HOBBIX
pa3zaenoB, BEICTPOEHHBIX B COOTBETCTBHHM C JIOTMKON M3y4eHHS Kypca aCTPOHOMHUH Ha TPeX LUKIax
— Ha4yaJIbHOM, 0a30BOM U yTJIyOJI€HHOM, C MMHMMM3ALMEH YacTOThl CMEHBI TeM. Takum 00pa3oM,
NOJArOTOBKAa OyAeT HaWIydylluM o0pa3oM CHOCOOCTBOBaTb HE TOJIBKO IPAKTUKE pPEIICHUI
OJIMMITMA/IHBIX 33/1aHUH, HO U 0011EMY aCTPOHOMHUYECKOMY 00Opa30BaHUIO IIKOJIbHUKA.

Vmes: HeNnpepbIBHYIO CTPYKTYpPY MPOXOXKIEHHs pa3felioB U YPOBHEH, €CTECTBEHHYIO IJIs
U3y4eHUs IIpeIMeTa, MporpaMma XapaKTepU3yeTcs «IMaroHaJbHBIM» COOTBETCTBHEM C
OIpe/IeTICHHBIMU 3TallaMU BCEPOCCUIICKONM OJIMMIUAZbl, ONUCAHHBIM B CleAyrolleM pasnene. B
CBSI3U C ATHM, Ha PaHHUX 3TaNax OJMMIINAJbI HE BCTPEUAOTCS TPYAHBIE BOIPOCHI O3AHUX 3TAlOB
OJIMMIMA/BI NMpeabAynmx jer ooyuenus. IIpu mepexone oOydaromierocst B CIEAYIOLIUI Kiacc
BOIIPOCHI CMEIIAIOTCS B PAHHIOIO CTOPOHY Ha OJIMH 3Tall.

OmnpeneneHHble BOIPOCH JaHHOTO MEPedHs TPeOYIOT yriIyOJeHHOW MOArOTOBKHU 10 (hU3HKe
U MaTeMaTuke. B 3TOM cilydae cOOTBETCTBYIOIIME ACHEKThl CMEXHBIX TUCIHUIUIMH YKa3bIBAIOTCS B
KOHIIE pa3jena.

B xomrmiexT 3ajaHuil, mpeaiaraéMblx yyacTHUKaM Ha TOM WJIM MHOM JTare, MOI'yT BXOJUTh
KaK 3aJaHusl TEKYyIIEero YpPOBHs, COOTBETCTBYIOIIME YKa3aHHBIM pas3zeliaM IMpOorpaMMBbl, Tak H
CBSI3aHHBIE C paHee HW3YYEHHBIMH pasleilaMu. BoO3MOXHO Takke BKIIOYEHHE 3a/laHui,
OXBATBIBAIOIINX HECKOJIBKO TAKUX TEM.

Tabauya

YpoBHu (puMckue nudpsoi) 1 pa3aesbl (apadckue nu@pbl) TEMATHYECKOTO CIMCKA
BOIIPOCOB, COOTBETCTBYIOLIME PA3HBIM 3TAaNaM BCEPOCCHIICKOH 0TUMIUAIBI B
Pa3HBbIX BO3PACTHBIX Napasliessix

ozzu?vzzz o6l Hlkonvnuii Mynuyunanvhboiii Pezcuonanonvii | 3axaovumenvuoiii
5—6 Kiaccel 1(1.2)
7 kyacc I1(3) 11 (4)
8 Kiacc i (4) IV (5)
9 xiacc V() V(6 7) VI (8,9) VIl (10, 11)
10 Kmace V(6,7) VI (8,9) VII (10, 11) VIII(12), IX (13)




11 xace VI (8,9) VII (10, 11) VI (12) X (14, 15)

Obocnosanue pacnpeoeneHus.

IIpuBenenHass «auaroHaabHas» CTPYKTypa PpacHpeleeHHs IMO3BOJIAET COXPAaHUTh
MOCJIEIOBATEIbHOCTh OCBELICHHUSI TE€M YYaCTHUKOM BHE 3aBHCHMOCTH OT pe3yJbTaToOB €ro
BBICTYIJIGHUS! Ha OJIMMITHAJIC B TOM HJIM MHOM Y4eOHOM rofy. TO Ba)KHO JUIsl TPOXOXKIACHUS BCEX
ATaroB, B TOM 4YHCIE 3aKIIOYUTENbHOro. Ha permoHasbHOM U 3aKIIOUMTEIBHOM dTamax
paccMaTpHUBalOTCsl TEMbl HE HUXKe 0a3oBoro nukia, IIpm 3TOM 3amaHus, CBA3aHHBIE C TEMaMH
yriay6ieHHoro nukia (pasnens! 13-15), npuBoasTcs TOAbKO Ha 3aKiIounTeNbHOM 3Tane B 10 u 11
KJlaccax.

TEMATHYECKHUHA CIIMCOK BOITPOCOB

YPOBEHD I (4—6 ki1acchbl, HIKOJABLHBI ITAaI).

Paznea 1. Knaccuueckasi actpoHoMusi (Ha4aJdbHbIH HUKJ).

§ 1.1. 36e30n0e nebo.

OO0bexThI, HAOMO1aeMble HAa JHEBHOM M HOuHOM HeOe: Comuue, JlyHa, 3Be3/bl, MJIaHETHI,
HCKYCCTBEHHbBIEC CITyTHUKHM 3€MJIM, METEOpbl, KOMETbI, MIIeUHbIi MyTh, TYMaHHOCTH, T'AJIAKTHKU.
CosBes3nus, Hanboee sipKue 3Be3bl U XapaKTepHble 00BEKTHI Heba 3eMiln, XapaKTepHbIC YCIOBUS
ux Bumaumoctu B Poccum um npyrux crpanax mupa. OpuentupoBanue mo IlomsipHoit 3Be3je.
Hekoropeie sipkue 3Be3qbl U pyrue o0beKkThl, BuauMbie U3 CeBepHoro u KOkHOrO mosmymapus
3emu.

§ 1.2. 3emns, ee ceoticmea u 0sudicenue.

Tpu 6a30BbIX (akTa 0 3emiie: mapoodpaszHast popma, BpalieHue BOKPYT CBOCH OCH U BOKPYT
Connna. @opma u pasmepbl 3emian. CMeHa BpeMEH ro/a, PaBHOACHCTBUS U COJHIECTOSHUSA.
OCHOBHBIC €MHHMIIBI BPEMEHH: COJIHEUHBIC CYTKH M TPOMHYECKHi roa. Buaumeiid myts ConHIA MO
HeOy, 30/IMaKaIbHbIE CO3BE3/IUS.

§ 1.3. Jlyna, ee ceéoticmea u ogudicenue.

JBuxenue Jlynel Bokpyr 3emum u oceBoe BpamieHue Jlynel. Cmena ¢a3 JlyHsl.
Cunonnueckuii Mecsu. OCHOBHBIE THIBI COJNHEYHBIX W JIYHHBIX 3aTMEHHUH, YCJIOBUS HX
HACTYIJICHHUS.

Pazpnesn 2. Ctpoenue BeesieHHOM (HAaYaJIbHBIA LUKJT).

§ 2.1. Connye u nianemol.

I'eonenTpuueckas U reauouneHTpuueckas cucreMsl Mupa. Crpoenue COJHEYHOW CHCTEMBI:
ConHue; MIaHeThl U UX CIIYTHUKHU; KapJIMKOBbIE IUIAHETHI; aCTEPOUAbI, KOMETHl U APYTUE MaJible
tena. ActpoHomuueckas equHuna. Paccrosaue ot CoHila, CTpoeHUe U (KaYeCTBEHHO) (pu3ndecKue
XapaKkTepUCTUKU IIaHeT. HaOmoneHue ruiaHeT, UX BHUIUMOE OTIWYHME OT 3Be3ln. KpymHeime
CIyTHUKHA TuIaHeT. McKkyccTBeHHbIE OOBEKTHI KOCMOCA: CHYTHUKH, 30HJBI, aBTOMAaTUYECKHE
MEXIIJIaHeTHbIE cTaHUuU. MccnenoBanue OIMKHEro KocMoca.

§ 2.2. 36e30bl u paccmosHus 00 HUX.

XapakTepHbIE pacCTOSHUS 10 OMmKalMX 3Be3]] B cpaBHeHHH ¢ Macimrrabamu ConHedHOU
CUCTEMBI, NPUHLHUIBI HU3MepeHus paccrosHus. CKOpOCTb CBETAa, CBETOBOM TOA, €ro CBS3b C
aCTPOHOMHYECKOM  equHuned. XapaKTepUCTUKM  3BE€3J: Macca, paauyc, TeMIeparypa.




[IpencraBienre O JBOWHBIX 3BE3/aX W OK3OIJIAaHETaX. 3BE3JHBIE CKOIUICHUS, X OCHOBHBIE
CBOMCTBA.

§ 2.3. Obwvexmpl 0aneko2o Kocmocad.
Karanor Mecche, ero camble U3BeCTHbIE 00BEKTHI. TymaHHOCTH. ["allakTHKU, UX OCHOBHBIE
cBoiicTBa M TUIBL. [IpeacTaBieHne 0 pacCTOSHUAX JI0 TAJIAKTUK U MaciiTabax BceeneHHoii.

Cmedichvle 80npochl QU3UKU.
[TonsiTrst Macchl 1 MIOTHOCTH. OOBEM U TIIOTHOCTH IIapooOpa3Horo tena. [IpsmonuHeiinoe
pacnpocTpaHeHue CBETa, IOHATHE O IPEJIOMIICHUH CBETA.

YPOBEHSD II (7 kaacc, mIKOJBHBIH 3TAI).

Pa3nen 3. HebGecHas cepa (HavyaabHBIN UK, 4aCTh 1).

§ 3.1. I'eoepaguueckue koopounamul.

I'panycnHas u yacoBas Mmepa yria. lllupota u nonrora Ha moepxHoctn 3emun. Ilomoca,
9KBATOp, Mapajuleld U MepuAHaHbl. | 'eorpaduueckoe MonaokeHHe KOHTUHEHTOB W KPYHMHEHIINX
cTpaH mupa (kadecTBeHHO). Durypa 3emiau. DKBaTOpUaJbHBI W MOJSAPHBIA paauycel. [[muHa
OKPYXHOCTH 3KBaTOpPa, MEpUINAHA.

§ 3.2. I'opuzoumanvhsie Koopounamsl Ha HebecHoU cghepe.

[Tonstre HebecHoU cdepbl. OCHOBHBIC TOYKM Ha HEOSCHOM cdepe: 3eHUT, HATUP, TOJIFOCHI
mupa. CTOpOHBI TOPH30HTA, HEOECHBI MepuanaH. M3MeHeHrne BuJa 3BE3JHOTO HeOa B TEUCHHUE
CYTOK M B TeueHue rona. IloaBmknas kaprta 3Be3gHoro Heba. CyToyHOe OBHMIKEHUE HEOECHBIX
CBETHJI, BOCXO]I, 3aX0/l, KyJIbMHHAIMs. BricoTa 1 acTpoHOMHYECKHI a3uMyT cBeTriia. [Tomoc mupa,
€ro BBICOTAa HaJ TOPU3OHTOM. VICTMHHBIH M MaTeMaTU4YeCKuid ropu3oHT. [IpencraBienue 00
aTMoc(hepHOl pedpaklini, ee BeIUYUHA Y TOPU30HTA.

Cmedichble 60npocvl MamemamuKu.
I'pagycHas u yacoBast Mmepa yria. [loastue chepsl, Oonpiue u Manbsie Kpyru. @opmyna s
JUTMHBI OKPYKHOCTH. Teopema 0 paBeHCTBE YIJIOB CO B3aMMHO MEPIEHIUKYISIPHBIMUA CTOPOHAMU.

YPOBEHSD III (7 kn1ace, MyHMIMnaiAbHbIN 3TaN; 8 KJIacc, IKOJbHbIN 3TAaI).

Pa3znen 4. HeGecHas cpepa (HavyaJdbHBIN HUKJ, YACTh 2).

§ 4.1. Yenoswie uzmepenus na nebe.

VYTI10BBIE paccTOSHUS MEKIY HEOECHBIMU 00bEKTaMU. YTIJIOBBIE pa3Mepbl 00BEKTa, UX CBS3b
C JIMTHEWHBIMU pa3MepaMu (IIPU U3BECTHOM PACCTOSIHHH, MaJIbIE YTJIbI).

§ 4.2. Ilapannakc u ceomempuyeckue cnocoowl usmepeHutl paccmosiHull.

Ompenenenue paamyca 3eMiad H3 ACTPOHOMUYECKHX HaOMIOAeHUN. 3aBUCHMOCTb
paccTosHUS 10 BUAMMOIO FTOPU30HTA U €ro MOJIOKEHUS OT BbICOTHI HaOmoAeHus Ha 3emie. OOmiee
MOHATHE TMapaulakca. ['eoMeTprUYecKuid METONl OMpENeNICHUs PACCTOSHHS J0 acCTPOHOMHUYECKUX
00beKTOB. ['OpH30HTANIBHBIA W TOAMYHBIN Tapasiakc. Ilapcek, ero cBsi3b ¢ acCTPOHOMHYECKOU
eIMHUIICH U CBETOBBIM I'0JJOM. XapaKTepHbIe 3HAYCHUS CYTOYHOrO Mapajiakca OJU3KUX 0ObEKTOB
(Comnna, JIyHBI, MCKYCCTBEHHBIX CITyTHHKOB 3€MJIM) M TOAMYHOTO Mapaijiakca OMrKaliX 3Be3/.

Brusinue cyTodnoro napamiakca OJM3KUX CBETHII Ha UX BBICOTY HaJl TOPU30HTOM.

§ 4.3. Dxeamopuanvhsle KoopouHamsl Ha HebecHoll cepe.

Bonbmme u manesie kKpyru HeOecHOH cdepbl, TPUHIUIIBI TOCTPOCHUS CUCTEM ChEepHUeCKUuX
koopauHaT. CKIOHEHHUE U 4acOoBOW YroJjl. BBICOTHI CBETHII B BEpXHEW M HUXKHEHW KyJIbMUHALUU JUIS
000 TOYKM 3eMIn, He3aXOASAIUe U HEBOCXOSIINE CBETHIA. YTOJI MEXy JHMHUSIMH HEOECHOr 0



9KBATOPa U FOPHU3OHTOM B TOYKE X MEPECEUCHHUS B 3aBUCUMOCTH OT HIMPOTHI MeCTa. BripaskeHust

JUIsL YTJIOBOTO PACCTOSTHUSI MEXKIY IBYMS TOYKaMH Heba ISl JEMEHTapHBIX ciiydaeB (OJM3Kue

TOYKH, TOYKW Ha TOPU30HTE HJIM SKBATOPE, HA OJTHOM a3UMYTe, MEpUIHUAHE HITH KPYTe CKIIOHCHHUS).
Crepeorpaduueckas MpoOeKIUs.

§ 4.4. Dxeamopuanvhvie KOOpOUHaAmMbL U EPEMA.

[Ipsimoe BocxoxkaeHHe CBETUIA U 3Be3HOE BpeMs. COOTHOIIEHUE 3BE3HBIX U COJHEUHBIX
cyTok. MecTtHOoe conmHeuHOoe Bpems. BcemupHoe Bpewms, mosicHOe M JekperHoe BpeMs. YacoBbie
mosica M 30HBI, TPaXJAaHCKOe (aAMUHUCTPATUBHOE) BpeMs, JUHUS TepeMeHbl naT. Ce30HHBIN
nepeBon yacoB. KOnuaHckue THU.

§ 4.5. Buoumoe osuoicenue Conrnya u skmunmuyeckue KoopoOuHamol.

DKIMITHKA, €€ MOJI0KEHHE B SKBAaTOPHAIBLHONM cHCcTeMe KoopaAnHAT. [looca SKIUIITHKH, UX
nojoxkeHue Ha HeOe. ['enmnonenTpudeckas cucrema koopauHaTt B CosnHeuHol cucteme. Tponuku u
noJisipHbie Kpyru Ha 3emie. M3menenue ckinoHenus CoiHIIA B TEUEHHE T0J1a, MOJSIPHBIN JEHb,
noJisipHas Houb. KiimMaTuyeckrue u acTpoHOMHYECKHE mosica 3eMir. [ enmoreHTpuueckas cCucremMa
koopauHaT B COJTHEYHOU CUCTEME.

§ 4.6. OcHosbl temoucyucieHus u U3mMepeHus BpemMeHu.

Kanengapusie roj1, MecsIil U CyTKH, UX COOTHOIIEHUE C TPOMUYECKUM T'OJIOM, CHHOJUIECKUM
MeCSALleM M COJIHEYHbIMM cyTKaMu. CHCTeMbl pa3iaMuHbIX KajleHjaapeil. BucokocHbll rom,
F0JIMAHCKUM U TPUTOpUAHCKUH KalieH1apb. COTHEYHBIE YacChl.

Cmedicnble 60npocvl MamemMamuKu.

PannanHas u yacoBas mepa yria. YrioBod pa3Mmep Tena. IIpAMOyrosbHbId TPEYyroJIbHUK.
Teopema Iludaropa. Dnementsr Tpuronomerpun. CTaHgapTHas 3amuch 4uciaa. MareMaTHdecKue
olepanuu co creneHsamu. [loap3oBaHNE HENPOr PAMMUPYEMBIM MHKEHEPHBIM KaJIbKYyJIITOPOM.

YPOBEHDb 1V (8 kiacc, MyHuIIMnajabHbIN 3TAN; 9 Ki1acc, MIKOJbHBIN 3TaM).

Pa3nen 5. Kunemaruka CosiHe4HOM cucTeMbl (HAYAAbHBIA HUKJI).

§ 5.1. Kunemamuxka nianem ¢ Conneunoli cucmeme (npubaudiceHue Kpy2oewix opount).

VYnpomennas 3anuchk [II 3axona Kennepa 1i1st KpyroBoit opOUTHI (Kak SMIUPUYECKHI (PaKT).
VYrnoBas u JIMHENHas CKOPOCTbH IUIaHEThl OTHOCUTENbHO CosHia. CHHOAMYECKUN U CUAEPUYECKUM
nepuos IUlaHeTel. BHyTpeHHue W BHewmHue maHeTsl. KoHurypanmuu M ycinoBus BUAMMOCTH
IIJIAHET.

§ 5.2. Manvie mena Conneunotl cucmemsl (MpubIUdICeHUE KPY208bIX OpOUM).

JIBrKeHHE KapJIMKOBBIX M MalbIX TMJaHeT (B MPEANOJIOKEHUE KpPYroBOM OpOUTHI).
[IpencraBnenne O JIBM)KEHHMM KOMET M METEOpHBIX NHoTokax. Buemnue ob6mactu ConHeuHoOU
cuctemsl. [Tosic Koiinepa, o6mako Oopra.

§ 5.3. Jleuorcenue Jlynvt u cnymnukos niarnem (npubaudicenue Kpyeoeulx opount).

Cunognueckuit u cupepudyeckuid nepuonbl JlyHbl, ux cBsi3b. CONHEYHbIE WU JIyHHbBIE
3aTMeHus. BennuuHa ¢asbl, TpOJOHKUTEILHOCT, CTAIUN 3aTMEHHUS. XapaKTepPHbIE PACCTOSHUS U
nepuosbl oOpalleHus CHOYTHUKOB IUtaHeT. OrmnpeneneHHe CKOPOCTH CBETa Ha OCHOBE aHalIM3a
JIBIDKEHUS CYTHUKOB TIJIAHET.

CmedrcHble 60npocsl MamemamuKuy.
[TomoGue TpeyronbHUKOB. Bo3BeneHue B CTeNeHb, KBaIpaTHBIE U KYOMYeCKHe KOPHHU.



Cmedichvle 80npochl hU3UKU.
[TonsTre nepuoga IBMKEHUS IO OKPY>KHOCTHU, YTJIOBOI CKOPOCTH PABHOMEPHOI'O KPYT'OBOT'O
nBwxeHus. [IpsMonuHeitHoe pacipocTpaHEHUE CBETA.

YPOBEHD V (9 knace, MynununajabHbii 3Tan; 10 kjiace, IKOJAbHBIH 3TaI).

Pa3znen 6. HeOecHasi MexaHuKa (HAYAJbHBIA LUKJ).

§ 6.1. 3akon scemupHo20 msazomenus, 0gulceHUe NO KPy2o8ol opoume.

3aKOH BCEMHUPHOTO TATOTCHHs. YCKOpPEHHE CBOOOJHOTrO TaJeHUs M CUJla TSDKECTH Ha
pa3nMYHBIX HEOECHBIX Tenax. KpyroBasi (mepBasi KOCMHYECKas) W yrioBas CKOpOCTh. Bec u
HeBecoMOCTh. CBsI3b aTMOC(HEPHOTO JIaBJICHUS Ha MOBEPXHOCTU TUIAHETHI U CHIIBI TSDKECTH, OIIEHKA
Macchl aTMOchephl.

§ 6.2. Mexanuxa nnanem ¢ Conneynoli cucmeme (npubaudiceHue Kpy2o8six opoum,).

ITepuon obpamenusi, Boipaxkenue Il 3axona Kensepa B 06001eHHON GopMyarpoBKe Ais
KpPYroBbIX OpOUT. JIuHelHast ckopocTh TIaHeThl OTHOCUTENbHO 3emiu. [leTneobpa3zHoe nBukeHne
IUIAaHET, TeOoLEHTpUYEecKas YrjoBas CKOpPOCTb IIJIaHEThl Ha Hebe B MOMEHT OCHOBHBIX
KOH(UTYpaIni.

§ 6.3. [Hsuoicenue uckyccmeeHHvlX cnymHukos u JIyHvl 6okpye 3emau (npubnusicenue
Kpy2080u opoumsl). Jeusxcenue cnymnukoe niaHem.

[TpunuBel, UX MEPHOAUYHOCTh. VICKyCCTBEHHBIE CIIYTHUKU 3€MJIM HAa HU3KHX OpOHMTaX, UX
BUIUMOE JABUKEeHUE Ha Hebe. TopMokeHne CIyTHUKOB B atMocdepax IutaHeT. I 'eocTannoHapHbie
CIIYy THUKHU.

Cmeorcroie 60NpPOCbL MamemamuxKu.
CnoxxeHne 1 BEIYHTaHUE BCKTOPOB.

CumedicHble 60npoChl husuK.

3aKkOH BCEMHUPHOTO TATOTEHHUs, 3akOoHbl HpioTona. Cuna TsbkecTH, Bec Tena. Bemnunna
YCKOPEHHSI CBOOOJIHOTO TAJCHUS, IIEHTPOCTPEMHUTEIBHOIO YyCKOpeHus. MHepumanbHble U
HEWHEPIMAJIbHBIC CHCTEMBI OTcueTa. 3akoHbl Herorona. IlepBas kocmudeckas (Kpyromas)
CKOpOCTb.

Pa3znen 7. ActpoHOMHUYecKasi ONTHUKA (HAYAJbHBIH HMKJ).

§ 7.1. Cxemvl u npunyunsvt pabomul meyecKonos.

JluH3pl W 3epkana, MpocTeilMe ONTHYECKHE CXEMBI TelIeCKONOB - pedpakTOpoB U
pedunexropos. [Toctpoenne nzodpaxeHuid, oKyCHOE paccTOsIHHE. YTJIOBOE YBEIMUYEHHE, MacIITad
M300paKeHUs, paspeliarnas CrocoOHOCTh TelecKona. BhIXOMHOM 3padyok, paBHO3PAYKOBOE
yBenuueHue. IlpeacraBneHne 00 OrpaHHYEHMM pa3pellarollell  CHOCOOHOCTH — TeJlecKona
(kagecTBEHHO), aTMOC(hEpHOE OrpaHHYEHUE pa3pelariei CcrnocodHocTu. Bum paszmmuHbIx
HeOecHBIX 00BEKTOB B Teseckon. [IpencraBienne o npueMHukax usnydenus (raas3, [13C-marpuna u
T. 1.). HekoTopbie BUAbI MOHTUPOBOK (a1bT-a3UMYyTaJIbHAs, SKBATOpPUAIbHAS ).

Cmedrcnbie 6onpocwl usuxi.

3aKOHBI T€OMETPUYECKOM ONTUKH. OTpa’keHue W IMPEJOMIICHHE CBETa Ha I'PaHMIE JBYX
cpen. [nockue u chepuueckue 3epkaa, uH3bI. [locTpoeHue n3o6paxxeHui.

YPOBEHD VI (9 kiaacc, peruoHajdbHbli 3Tan; 10 kiacc, MyHMuMnaiabHbiid 3tam; 11
KJIACC, IIKOJIbHBIM 3TaI).

Pa3nea 8. 3Be3nnas actpoHomMus (0a30BbIH HMKI).

§ 8.1. Dnepeus uznyuenus.



[ToHATHST MOIIHOCTH U3JIy4eHHUS (CBETUMOCTH), SHEPreTUYECKOro I0TOKA H3JIy4YEHHUS,
IJIOTHOCTH IMOTOKA U3ITY4YCHHA, OCBCIICHHOCTH, APKOCTHU. YOrIBaHME IIIOTHOCTH IIOTOKA N3JTyUCHUA
00paTHO MPONOPIIMOHAIBHO KBAJPATY paccTOSIHUS (0€3 ydeTa MmorioueHus).

§ 8.2. lllkana 36e30HbIX GEIUHUH.

Bunumas 3Be3nnas BemmunHa. ®opmyna Ilorcona. Buaumble 3BE€3QHbIE BEIUYUHBI
HauOoJiee SIPKMX 3Be3] M IUTaHET. [loBEpXHOCTHas SPKOCTh, €€ HE3aBUCHMOCTb OT PACCTOSHUSA,
3Be3/IHas BearurnHa (OHa HOYHOTO Heoa.

§ 8.3. 3asucumocmo 36e30H01U BeUUUHBL O PACCMOSHUSL.

3aBUCHMOCTh 3BE3JTHOW BEJIMYMHBI OT PACCTOSIHHUS O O0BEKTa B OTCYTCTBHE IOTJIONICHUSI.
Monynb paccrosiHus. M3MeHeHue BUIUMOM SIPKOCTH IUIAHET MPH MX JABUKeHUU BOKpyr CoiHia
(6e3 yuera (hasbl, cirydaii KpyroBeIx opOHT). AOCONMIOTHAS 3BE3/IHASI BETMYHHA 3BE3/bl, a0COTIOTHAS
3Be3Has BenuyuHa Tea COJIHEYHOU CHCTEMBI.

§ 8.4. Dnexmpomacnummole 80.IHbL.

JlnvHa BONHBI, MEPUOJ M YacTOTa, CKOPOCTb pAcIpOCTpaHEHHS B BaKyyMe U B cpele,
MOKa3aTeNb MpeaoMiieHus. /(uamna3oHbl 3J€KTPOMArHUTHBIX BOJH. BUAMMBI CBET, JUIMHBI BOJH U
uBera. [Ipo3paduHocTs 3eMHOM aTMOC(hEPHI 7151 PA3IMYHBIX JUATIA30HOB 3JIEKTPOMArHUTHBIX BOJIH.

§ 8.5. Uznyuenue abconomuo weprozo meida.
3akon Credana-bonpimana. DddexkTuBHas TeMiepaTypa U paauyc 3Be3asl. CBETUMOCTb
3B€3bI M OCBEIIEHHOCTE OT Hee, CBSI3b C A0COJIOTHON M BUIMMOI 3BE3IHON BEINYMHOIA.

§ 8.6. Connye.
Crpoenne u xumnueckuil cocras. [loBepxHocts ConHia, MATHA, UX TeMIepaTypa U BpeMs
*ku3HU. Lukmbl conneunoit aktuBHOcTH. Bpamenune Connna. CosHedHasi MOCTOSHHAS.

§ 8.7. Heuorcenue 36e30.
O¢ddext Honnepa. JlyueBas u TpaHcBepcaibHas CKOpocTh 3Be3/bl. COOCTBEHHOE JBIKEHUE
U Tapajiakc 3Be3/Ibl.

§ 8.8. /lotinvle u 3ammeHnnble nepemenHbvle 36e300bl.

JIBrnxeHue NByX TeJ CONOCTaBUMOW Macchl JUIsl ciaydasi KpyroBbIx opoOut. LleHTp Macc.
O6006mennpii 111 3axon Kemepa nis KpyroBoro JIBH)KEHUS. 3aTMEHHBIE IIEPEMEHHBIE 3BE3/bI,
IJIaBHBIA U BTOPUYHBIA MUHUMYM, UX ITyOMHA U JUIUTEIbHOCTb.

$ 8.9. [Inanemul u sx30n1aHeMbl.

Cdepuueckoe u reomerpuueckoe anboeno. 3oHa oouraemoct. KauecTtBeHHOE MOHSATHE O
HNapHUKOBOM 3(dexTe. [IBukKeHNE FK30IJIaHET BOKPYT 3B€31 JIs cllydasi KpyTroBbIX OpOUT.

TpaH3uTbl 53K30IUIAHET, HMX BpPEMEHHblE U (OTOMETPUYECKHE CBOICTBA, YCIOBUS
HaOJIFO1eHUS.

§ 8.10. 36e30nvle ckonnenus.

XapaKTepuCTUKH M HAOJII0JaeMbIe CBOMCTBA PACCESTHHBIX U IAPOBBIX 3BE3AHBIX CKOIJICHUI
U BXOJAIIMX B HUX 3Be3]. PacrmonokeHue ckoryieHHi Ha Hebe. MeToj rpynmoBoro napaiiakca
OMpENENICHUs] PACCTOSHUM 10 CKOTUICHUH.

§ 8.11. Ocnogul canakmuyeckol acmpoHOMUU.
[IpencraBnenue o ctpoenuu Hameil 'anaktuku. J{mxenne Connua B ['anaktuke.
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Cmeoicrvie 60NpPOCHL MAMEMAMUKU.

Jlorapudmuueckoe wucumcinenue. Ilmomane mnoBepxHoctn chepbl. TenecHbId yroi.
[Tpubnuxkennsle Borurcinenus. [lpasuna okpyrienus, guciio 3Hayamux nugp. CrenenHas 3anuch 1
HpI/I6J'II/I)KeHHI>Ie BBEIUMCIIEHUS C OOJIBIIMMH W MaJIBIMH YHACIAMU. AHAIN3 Fpa(bI/IKOB.

Cmedichble 80npochl QU3UKU.

OO1iee MOHATHE JHEPrUU, MOIIHOCTH, MOTOKA SHEPruM, MJIOTHOCTH MOTOKA SHEPIHH,
SPKOCTH, OCBEIICHHOCTU. [loHsATHE 00 JJIEKTPOMArHUTHBIX BOJHAX, JJIMHA BOJHBI, TIEPHOI U
4acToTa, CKOPOCTh pAcIpOCTPaHEHMs, JUANA30HBl AIIEKTPOMAarHUTHBIX BOJH. [loHsATHE 00
abcomoTHO YepHoM Tene. Buasl Teruonepenaun. Dpdext Jomnepa. [Tonstue nentpa macc.

Pa3znen 9. ActpoHoMuyeckasi onTuka (0a30BbIil HUKJI).

$ 9.1. Ocpanuyenue paspewaroujeii CHOCOOHOCMU MeeCKONd.

[Tonste o audpakiuu. JudpakimoHHOE OrpaHWYCHHE pa3pelIaloel CIIOCOOHOCTH
TEJIECKOIIA.

8 9.2. Céemocuna u npoHuyaOWas. CHOCOOHOCMb MeNeCKOnd.

OTHOCHUTEIIbHOE OTBEPCTHE TEJECKOMa, €ro MPOHUIAIIIAs CIIOCOOHOCTh. Buaumeliii Gieck
TOYEYHBIX W TMPOTSHKEHHBIX HMCTOYHUKOB NpPH HaOofgeHMu B Teneckom. l[lperncraBienue o0
OrpaHUYCHHAX Ha MMPOHMIIAIONIYIO CIIOCOOHOCTH Tesieckomna ((hOH HOYHOro Heba).

$ 9.3. OctosHble npueMHUKU U3Ty4eHUsl.

CBolicTBa M CTpOEHHUE YE€JIOBEUECKOro riasa. /JHeBHOe n HouHOe 3peHue. PaBHO3paukoBoe
yBenuueHue teneckona. @otoanmapatel. Juadparma, Bpemsa oskcnozunuu. I[13C-maTpuisl,
CTpOEHHE U MPUHIUIBI padoThl. OTHOIIEHHE CUTHAN/IIyM. AGeppaliuy onTUKH. BuHbeTHpOBaHuUE,
riyOuHa pe3KOCTH.

CmedrcHble 8onpocsl (husuxu.

[Toustne 06 wHTepdhepennnn U audpaxiuu. [Ipeneasl TPUMEHUMOCTH T€OMETPHUYECKOM
ontuku. [Tonsitre o nudpaknuu ceera. CBONCTBA M CTPOCHUE YEIOBEYECKOro Tiiaza. Adeppaiuu
OITHKH.

YPOBEHD VII (9 kiacc, 3aka0ounTeabHblil 3Tan; 10 kiace, peruoHanbHbIi 3Tam; 11
KJIACC, MyHUIIUNIAJIbHBIH 3Tam).

Pa3znesn 10. HeOecnast mexanuka (0230BblIil LUKIT).

§ 10.1. 3axonwl Kennepa, 0suicerue no s1iuncy.

DJIUIC, ero XapaKTepUCTUKU — Oonbliasi M Majias OCH, JKCIEHTpucuTeT. TpH 3akoHa
Kemnepa ans ciydast 60nbpIoN 1eHTpadbHOM Macchl. [loTeHIManpHas SHEPrus B3auMOJICHCTBUS
TOYEUYHBIX Macc. IMIyabC 1 MOMEHT uMIyibca. [IeputieHTp u amoueHTp, CKOPOCTh JIBHXKCHUS B
X Toukax. [lapaGonmueckas (BTopas KOCMHUYECKasi) CKOPOCTh. DKCIEHTPUCUTET U CKOPOCTH B
MIEPULICHTPE MapadoJIbl U TUTIEPOOIIBI.

§ 10.2. Hebecnasa mexanuka 6 Conneunot cucmeme.

XapakTepruCTUKU OpOUT IJIaHET, KapJIMKOBBIX MJIAHET U acTepou10B. KoMeThl, UX ABM)KEHHE
B ConHeuHol cucrteme. ['eolieHTpuyeckas U IeIMOLEHTPUYECKass CKOPOCTb. MeTeopHble NOTOKH,
panuaHTel. MexXIUlaHeTHble — mepeneTrsl 1o Tpaekropun  llanpepa-I'omana.  Benmukue
npoTuBOCTOSIHUA Mapca. ®a3za IpPOU3BOJBHOIO OCBEIIECHHOIO IIapa, PaBEHCTBO JMHEHHOW H
womaaHoi (aspl. M3MeHeHne BUAMMON SPKOCTH IUIAHET M KOMET 0 XOAY HMX JBMXKEHHS IS
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cllydas DJUIMITHYECKUX OpOUT ¢ yueroMm (aspl. JIBUKEHHE CHOYTHUKOB ILIAHET. Tperhs
KOCMHYECKasi CKOPOCTh, I'PaBUTALIMOHHAS CBSI3aHHOCTh CHUCTEMBI.

§ 10.3. Cucmema Connye — 3emas — Jlyna.

Xapakrepuctuku opOouTsl JIyHbl, epureil u anoreil. CoMHEUHbIE W JTyHHBIE 3aTMEHHS JIJIS
cllydasi Ipou3BOJILHBIX paccrostauii 10 Connia u JIyasl. KonblieoOpa3Ho-TIOTHBIE 3aTMEHUS

Counnua. Ilokpeitus JIyHoli 3B€37 U IIaHET, yCIoBUsS UX HaOmoaeHuil. Jlubpauuu JIyHsl.

§ 10.4. 3a0aua 08yx men u 36e30Has OUHAMUKA.

Pacnipoctpanenue 3axkoHoB Kemepa Ha cimyuyaid mpou3BoibHBIX Macc. O0oOmennasid 111
3akoH Kemnepa anga smmntuyeckoro asmxkeHus. llpuBenennas macca. [lomnepoBckuil MeTof
OTKPBITHSI W aHAJIM3a JBOHHBIX CHCTEM M D3K30IJIAHET. DJIEMEHTbl OpOUT IBOWHBIX 3BE3d MU
9K30IIaHET (IJIEMEHTapHble ciay4yau). BoccTaHOBiIEHHE XapaKTEpUCTUK OPOUT IBOMHBIX 3BE€3] U3
HaOJII0IeHUH (3J1IeMEeHTapHbIe cilydan). [IBUKEHHE 3B€3]1 B 110JI€ LIEHTPAJIbHO -CHMMETPUUHBIX Mace
(3BE3/IHBIX CKOIUIEHUH, IIEHTPOB raJlaKTHK).

Cmedichble 80npoCbl MAMEMAamMuKuU.

OJumne, CBs3b PA3IMYHBIX XapakTepucTHK sjumnca. [lmomans smmmnca. [lonstue o
napaboie u runepoosie. TeopeMbl CUHYCOB U KOCHHYCOB. CJI0KEHHE U BBIYUTaHUE BEKTOPOB.

®opmyibl TpUOIMKEHHOT0 BBIUUCIICHHS 11 MaJIbIX TapaMEeTPOB.

Cmedrcnbie 6onpocwl usuxi.

HMIitynbc, MOMEHT MHEPLUU, MOMEHT UMITyNbCca. IloTeHIManbHas sHeprus B3auMOAEH CTBUS
TOYEYHBIX MAcC. 3aKOHbl COXpPaHEHUS SHEPrUH, UMITyJbCa W MOMEHTAa HMIIyJbCa IS Claydas
ToueuyHbIX Macc. Kocmuueckue ckopoctu. JIBuxkeHue B nojie chepudecky -CHMMETPUYHON MaCChl.

Pa3znen 11. HeGecnas cepa (60a30BbIil HUKJI).

§ 11.1. Ypasnenue epemenu.

Uctunnoe u cpegnee Connile. VIcTHHHOE U cpeiHEEe COTHEUYHOE BpeMsl, ypaBHEHHUE
BPEMEHH, €ro XapaKTepHbI€ 3HAUYCHUS Ha MPOTSHKEHUU To/la. AHajIeMMa.

§ 11.2. Abeppayus ceema u nonpasku K KOOPOUHAMAM CEEeMUL.

TonoueHTpuuecKkue U TeoLEeHTPUUYECKUE KOOpAHHATHI. V3MeHeHHne BUIAMMBIX MOJIOKEHUM
CBETUJI BCJIEJICTBUE ABMXKeHUs 3emud. [lapannmaktuyeckuii 1 abeppallMOHHBIN AILTUIICHI 3BE3]l Ha
Pa3HbIX AKIUNTUYECKUX IMHUPOTaX. [loMpaBKU K TeTUOIEHTPUYECKUM KOOpAMHATAM M JIy4YEBBIM
CKOPOCTSIM 3BE3/I.

8 11.3. Ilpeyeccus ocu epawenus 3emuu.

[IpenBapenue paBHOIECHCTBUM, 3BE3MHBIN (CHACPUUECKHI) W TPOMUYECKUU TOJI, HUX
cooTHOolIeHHe. V3MeHeHHne SKBATOPUAIBHBIX M DJKIUINTUYECKUX KOOPAMHAT 3BE3]l BCIEACTBUE
npeueccuu. Hytanus (kauecTBEHHO).

Cmedichvle 60npocvl MamemamuKu.

Pabora ¢ rpadukamu wu Tabnumiamu. JIuHEHHas anmpoKCUMAalMs, OINPEACICHHE
KOO(QPUIMEHTOB JIMHEHHOM 3aBUCHUMOCTH. OLEHKa MOTpeIIHOCTeH NpPSIMbIX U KOCBEHHBIX
n3MepeHuil. [lonsTne o cpeaHexkBaapaTUIE€CKOM OTKIOHEHHH.

Cmedichvle 80npochl QU3UKU.

MoMeHT CHJIbl, MOMCHT HUMITYJIbCa, HMIIYJIBC MOMCHTa CHIJIBI. OcHOBHOE YpaBHCHHEC
JAUHaAMHUKU BpAIaTCIIbHOTO JIBUXKCHH.
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YPOBEHD VIII (10 kaacce, 3akj09uTeNbHbIN 3Tan; 11 Kiace, peruoHaJbHbIH 3TAII).

Pa3nen 12. dnemenTsl acTpopusuku (0a30Bblil YPOBEHB).

§ 12.1. Keanmoeas npupooa ceema.

KBanToBo-MexaHnueckass wmonaenb artoMa. [loHATHE 00 SHEPreTHYEeCKUX YpPOBHX
AIIeKTPOHOB. KBaHTOBBIE M BOTHOBBIE cBOICTBa cBeTa. DOTOHEI, (HOTOAPDEKT. DHEPTrHsl H UMITYITBC
KBAaHTOB, CBSI3b C YaCTOTOM W JIMHOUN BoNHBIL. JaBienue ceera. Dddext [loitnTnHTa-PobepTcona.

§ 12.2. Ocnoswi cnekmpaibHO20 aHAIU3A.

Crnektp wu3nydeHus. [loHsiTue cCHEKTpaJbHOM JMHUM W3JIy4E€HUS U TOTJIOLIEHHUS,
IMHEWYaThIil M HeNpepbIBHBIN crekTp. CekTp aToMa BOAOPOa U BOAOPOAOTOA00HBIX HOHOB.

Bunel 3ananus cnekTpa (kak (pyHKIMN 4acTOTHI MJIM JIJIMHBI BOJIHBI).

§ 12.3. Cnexmp uznyuenus 36e30.

XapakTepHbIi BUJ CIEKTpa U3Iy4deHHUs: aOCOIOTHO YEpHOro Tena. 3akoH cMmerieHus: BuHa.
®ortometpuueckue cucrembl  UBVRI, nokazatenm  nBera. LlBeroBass  temmepartypa.
bonometpuueckas 3Be3qHas BeIUYUHa, OoJoMeTpuyecKkas nomnpaska. [loTeMHeHHe AUCKOB 3BE3] K
Kparo.

§ 12.4. Knaccughuxayus 36e30.

CrekTpasibHbIE KJIACCHI 3Be3/, WX CBM3b C dpdexkTuBHON TemmepaTypoii. Kmacce
CBETUMOCTH 3B€3]l (CBEpXIMIAaHTbI, TMTaHThI, Kapiauku). JlMarpaMMmbl «CHEKTP-CBETUMOCTbY» W
«uBetr-ceetuMocThy» (I'epummpynra-Paccena), rnaBHas mnocienoBaTelbHOCTh. COOTHOIIEHUE
«Macca-CBETUMOCTbY JJIsI 3B€3]1 TJIaBHOM MOCIIEA0BATEIbHOCTH.

§ 12.5. Hoepnas ¢huzuka u mexanuzmvl dHep208bl0eneHUsL 36€30.

Jlunamudeckasi, TeIoBasi U siiepHas LIKajbl, UX XapakTepHble BpeMeHa. CBsA3b Macchl U
sHepruu nokos. Jledekr Maccel, SHEPrus CBA3M M 3aBUCHMOCTb YACIbHON YHEPTUU CBSA3H OT YHCIA
HyKJIOHOB. CHHTE3 U pacnaj, BbIJEIECHUE YHEPruu (KaueCTBEHHO). 3aKOHbI COXPaHEHUs 3apsna U
SHEPruM B sIepHBIX peakuusx. CBOHCTBAa SJEMEHTAPHBIX YaCTHIl. YCJIOBUS TPOTEKAHUS
TEPMOSIIEPHBIX PEAKLIUN B HEApaX 3BE31, IPOTOH -IIPOTOHHBIN LIMKI. HelTpuHo.

§ 12.6. Deonroyus HopmanbHbix 36€30.

3Be3nooOpa3zoBanne, ero obmactu B [lamaktuke. Macca Jlxunca. Tumbl 3Be3gHOTO
HaceleHus: B rajaktukax. Craawmsi TIIaBHOHM mocienoBarenbHOCTA. CTaausi KPacCHOTO THTaHTA,
CHHTE3 TSDKEJIBIX DJIEMEHTOB B siipe. PaBHOBecHe M MEpEHOC SHEPruu B 3Be37aX. JBOJIOIMOHHBIE
TPEKM MaJOMacCCHBHBIX M MAaCCHUBHBIX 3Be3] Ha auarpamme I eprumpyHra-Paccena, Bua 3Toi
JUarpaMMbl JIUISL 3BE3JIHBIX CKOIUICHHH, OMpPEICICHHE HMX BO3pacTa IO IOJIOKEHHIO «TOYKH
MOBOPOTA». 3BE3HBIC ACCOLUAIINU.

§ 12.7. [lynvcupyrowue nepemenmnvle 36e300bl.

Ledennp, uUX XapaKTEPUCTHKUA. 3aBHCUMOCTh «IIEPHOA-CBETUMOCTH», OIpeleleHHe
paccrostauii. [IpeacraBienue o monoce HecTaOMIBbHOCTH Ha Auarpamme [ epiimmnpynra-Paccena.

3Be3anl Tuna RR Jlupsl, qonaronepuoaudeckue nepeMeHHbIe 3BE3IbI.

§ 12.8. Ilo30nue cmaouu 3680.110uuu 36¢30.

benble kapnuku, HEUTpOHHbIE 3Be3dbl, uepHble IbIpbl. I[lpegensr Yanapacekapa,
Onnenreitmepa-Bonkosa. I'paBurtanmonHsiii paauyc. HoBble 3Be3nbl. CBepXHOBbBIE 3BE3/bl, HX
KIaccu(UKaIUsi W OCHOBHBbIE cBoiicTBa. [lnaHerapHble TYMaHHOCTH M OCTATKH BCIIBIIIEK
CBEpXHOBBIX. [Iynbcapsl.
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§ 12.9. Meaczeezonas cpeoa.
[TnoTHOCTB, TEMIEpaTypa U XMMHUYECKHH COCTaB Mex3Be3HOH cpenbl. [IpuieBbie obnaka.
O6nactu H I u H II. Monekynsipubie o0naka. JIlunus 21 cm. ['azoBble u nudy3Hble TyMaHHOCTH.

§ 12.10. I'anakmuku u 0CHOBbL KOCMONOCUMU.

Knaccudukarus u HabmogaTeNbHbIE CBOWCTBA TAIAKTUK. MecTHas Tpymia rajJakTuk. THIbl
3BE3/IHOr0 HaceneHus. CBepXMacCHUBHBIE YEpHbIE JbIPbl B TaJJaKTUKaX, aKTUBHBIC S/Ipa TaJIAKTHK,
KBa3apbl. 3aKoH Xab0i1a, KpacCHOE CMEIlEHUE.

Cmedichvle 60npocvl MamemamuKu.
[lpousBognast  gynkumu. MccnemoBanme  (QyHKIMIE Ha  OCHOBE  IPOM3BOAHOM,
T€OMETPUYECKHUM CMBICI IIPOU3BOIHOM.

Cmedicnvie 6onpocwl usuxu.

KBaHTOBBIE U BOJIHOBbIE CcBOiicTBa cBeTa. DOTOHBL. DHEpruss U UMIYJIbC (POTOHOB.
Bremnuit portoaddexr. JlaBnenue cera. KBaHToBO-MexaHumdeckas Monenb atoma. IToctynaTs
bopa. Cranuonapusle coctostHusi atoma. IloHsiTHe 00 3HEPreTHMYECKUX YPOBHSAX 3JIEKTPOHOB B
atome. Bunpl cnextpoB. CrnekTpanbHblii aHanu3. CrekTp atoma BOAOpOAa U BOAOPOIONOA00HBIX
noHOB. CBsA3b Macchl U SHepruu. JledekT macchl, SHEPrus CBA3M M yJeabHas SHEPrus CBS3H.
3aKkoHbl coxpaHeHHs B saepHoi ¢usuke. CuHte3 m pacnajg suep. TepmosaepHble peakLuu.
OCHOBHBIE CBOWCTBA AJIEMEHTaPHBIX YaCTHUII (3NIEKTPOH, IIPOTOH, HEUTPOH, (DOTOH, HEUTPHHO).

CpoiictBa ujeanbHoro rasa. IloHstue o Temmepatype, NaBJIEHMM ra3a, KOHLEHTpalUu
YaCTHULI.

YPOBEHD IX (10 kaacc, 3aKJII0OYUTENbHBIN 3TAI).

Pa3znen 13. HeGecnas cdepa (yriy0J1eHHbI YPOBEHb).

§ 13.1. Cymounvie nymu ceemu (06wl ciyyai).

OcHOBBI chepruyeckoit TPUTOHOMETPHUH. [TapannakTuaeckuii TPEYT OJIbHUK.
[Ipeobpa3zoBaHus TOPU3OHTATBHBIX, YKBATOPUATIBHBIX U IKJIUNITUYECKUX KOOPAMHAT. BhrducieHue
YTJIOBOTO PACCTOSHUS MEXKIY TOYKaMU HEOECHOW cdepsl IS MPOU3BOJIBHOTO CiIydasi. A3UMYTHI U
YacOBBIE YTJIbl BOCXO/Ia M 3aX0/1a CBETUJI JJIsl TPOU3BOJILHOTO CKJIIOHEHUS ¥ ITUPOTHI.

§ 13.2. Cucmema Connye-3emnsa-Jlyna (obwuii ciyyatl).

Bpamenue MHMM @ y370B M JMHMM  allcUJ] JIyHHOM  OpOMTBHI, TPONHYECKUH,
QHOMAQJIMCTUYECKUH M JpakOHMUYecKui Mecslbl. HakiIoH JIyHHOM OpOMTBHI K SKJIMIITHKE, YCIOBHSA
JUId HACTYIUIEHUsI COJHEYHBIX M JIYHHBIX 3aTMEHHUH pa3iaMuHbIX TUNOB. [{MKiel 3aTMeHUH, capoc.
Cepun nokpseituii JIyHoil 3Be3n u nuaneT. IIpenenpHas sximnTHYeckas MHAPOTa U PACCTOSIHUE OT
y371a I HACTYIUICHHS 3aTMEHUI Pa3JIMYHBIX TUIIOB, IIOKPBITUS 3BE37 bl HJIU IUIAHETHI.

§ 13.3. [suoicenue 6auskux men 8 Hebe 3emau (06wuii ciyyatl).

Bungumelii myTh JIyHBI B HCKYCCTBEHHBIX CITyTHUKOB B HeOe 3eMuu. TpuaHrynsius 6JIu3Kux
00BEKTOB (CHYTHUKOB, METEOpOB). YueT HechepruuHocTu 3emid. OCHOBBI COBPEMEHHBIX CHCTEM
CIyTHUKOBOI HaBUTALIUHU.

§ 13.4. I'anakmuueckas cucmema KOOpOUHam.

OcHOBHbIE TOYKM U OOJbIIME KpPyrd, Mpeodpa3oBaHus B JpPYrue CHUCTEMbl HEOECHBIX
koopauHat. [lonoxenne neHTpa ['ajakTKM M TaJaKTUYECKUMX IIOJIIOCOB B Hede 3eMiu.
XapakTepHble TOJOKEHUS Pa3IMYHBIX THUIIOB HEOECHBIX OOBEKTOB B TallaKTMYECKOW CHCTEMeE
KOOp/IMHAT.
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CmedicHble 60npocsbl MameMamuKu.

OcHOBBI c(pepruecKkoil TPUTOHOMETPHH, CPEPUYECKHE TEOpPEMbl CHHYCOB U KOCHHYCOB.
[Mnomaae mapoBoro ciosi, ydactka cdepbl. JluHeliHas anmpokcuMaliusi, ONpeaeieHHEe ee
KO3 (PHUIIMEHTOB.

YPOBEHD X (11 kaacc, 3akJII0UUTENbHBIH 3TaM).

Pasznen 14. HeGecnasi mexanuka (yriiyoJdeHHbIN IUKJT).

§ 14.1. Dnemenmsr opoum.

[TpocTpaHCTBEHHOE TOJOKEHUE OpPOUTHI, KEIUIEPOBHI 3JIEMEHTHI, OCHOBHBIE TOYKH U
HampaBlieHUs. ODJIEMEHThl MapaboInyecKoil M runepOonInyeckol OpOUTHL. OKCIEHTPUCHUTET,
NPULIETHHBIA TapaMeTp M yroil MeXAy acUMMOTOoTaMu Tunep6osbl. OpOUTHI TBOMHBIX 3BE3A U
HK30IJIAHET B MMPOEKLIUU Ha HeOecHyIo chepy (o0mmit ciryyai).

§ 14.2. [lsuoicenue 6 none msdicecmu 08yx u 6oee mei.

Touku Jlarpanxka. [IpunmueHoe yckopenue. Chepa Xusuia, monocte Poma. IIpencraBieHue
00 ycroifunBocTH cucteM. M3MeHneHne opoUT MaibIX MIaHET U KOMET IpU CONMKEHUU ¢ OOJBbIINMU
IJJaHETaMU, aKTUBHbBIE U TACCUBHbIE I'PaBUTALlMOHHbIE MaHEBPHI. BbIcOTa NpUIMBOB (3/1€MEHTapHas
teopus). [lpunuBHOE paspyllleHue CHOYTHUKOB (3JeMeHTapHas Teopusi). llpunuBHoe TpeHHe
(KauecTBEHHOE MPEACTABICHUE).

§ 14.3. lsudicenue cucmem ¢ nepemeHHoUu Maccou u 3Hepeuel.

VpaBuenus I[luonkoBckoro u Memiepckoro. Teopema o BupHane AJs TPaBUTAIIUOHHO-
CBSI3aHHBIX CHCTEM. /[BH)KEHHE CIyTHHKOB B aTMocdepax MIaHET, ABM)KCHHE Tell OKOJO 3BE3[ C
CUJIbHBIM 3BE3/IHBIM BETPOM. DBOJIOLHMS TECHBIX ABOMHBIX cucTeM. [loHsATHE O rpaBUTAllMOHHBIX
BOJIHAX.

CmedicHble 6onpocvt Mamemamuxu.

[TapaGona u rumepOona, WX TEOMETPHUECKHE CBOWCTBA M XapaKTepUCTHKH. lloHsaTHe
MPOU3BOAHON (DYHKIIMH, €€ T€OMETPUIECKII U (PU3MUeCKUl CMBICIT.

Paznen 15. Actpodusuka u kocmosiorus (yriay0JeHHbIH IHKJI).

§ 15.1. @opmyna Ilnanka.

CrekTpajipHass MOIIHOCTh H3JIy4eHUs eIuHUIbl moBepxHoctu. @opmyna Ilnanka,
npubmxkenus Penes-J>xunca u Buna, 061acTh X IPUMEHUMOCTH. SIpKOCTHas TeMIeparypa.

3akoH Kupxroda.

§ 15.2. I'uopocmamuueckoe pagHogecue 36e30.
BsaumogeiicTBre u3nmydeHHs ¢ 3apsaaMH. [UapocTaTHueckoe paBHOBECHE 3Be3J, Mpeael
CBETHUMOCTH DJIMHITOHA.

§ 15.3. Ocnogwvl cnexmpockonuu.

Untepdepenuuss u mudpaxuus. Jucnepcuss cBeTa, CleKTpajbHble NPpUOOpHI (IpU3Ma,
nudpakuuonHas pemrerka). CriekTpanbHoe pazperieHue. CIIEKTpbl pa3IMYHBIX aCTPOHOMUYECKHX
00BeKTOB. BriusiHue TemmepaTypsl Cpelibl Ha MIUPUHY CHEKTPAIbHON JTMHUU.

§ 15.4. Ilepenoc uznyuenus 6 cpeoe.

[Tpenomnienue cBera u aTMocepHas pedpakius s IPOU3BOJILHOTO MOJTOXKEHHS 00BEKTa.
CriekTpasibHas 3aBUCHMOCTb IIPETIOMJICHUS, «3€JICHBIH JTyu». BiusHue npenomiieHus: Ha SPKOCTHbIE
XapaKTepUCTUKN 00bekToB. OnTrudeckas TonumHa. [lorjomnenue u paccesHue cBeTa B atmocdepax
3eMiM U IUIaHET, 3aKoH byrepa. OTpakeHne cBeTa pa3IMYHbIMU [TOBEPXHOCTIMH, 3aK0H JlambOepTa.
Mex3Be3qHOE€ NOIJIOUIEHUE CBETa, €ro 3aBUCHUMOCTb OT JUIMHBI BOJHBIL. [30BITOK IIBETa,
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TPEXUBCTHLIC JUArpaMMbl, 3BC€3Has BCIIMYKHA 00beKTa Ha 3alaHHOM paCCTOSAHUU IIpU HAJIMYHUH
norjoieHus. Metox (oTOMETpHYeCKOro napa’juiakca OmpeaeiIeH s PACCTOSHHIMA 10 3BE3/I.

§ 15.5. Bcesonnosas acmpoHomus.
[TpueMHUKH U3ITydeHUs B raMMa-, PEHTI€HOBCKOH, YIbTpaduoieToBoi, HH(PPAKpacCHOH U
panuoacTpoHOMHUH. STHCKUMIL. YTI0BOE pa3pelnieHrne paInoTeNeCKONoB U pafuonHTEP(HEpPOMETPOB.

§ 15.6. Quzuxa ammocgep nianem.

TennoBoi 6anaHC MJIAHET U MAaPHUKOBBIN 3 dekT. O30HOBBIN ci10i B aTMOcdepe 3emin, ero
ontrueckue cporictBa. Cepedpuctbie obsaka. Ctpoenne atMocdep mianeT CONMHEYHOH CHCTEMBI,
npecTaBiIeHus: 00 aTMochepax dK30IUIaHeT.

§ 15.7. Maenemusm 6o Bcenennoii.

JIuImoapHOE MarHUTHOE I10JIe. MarHuTHOE I10JI€ TOKOBOT'O CI10s. MarauTHOE JaBlICHUE.

Marnautochepbl HEOSCHBIX TeI. DHEPrusi MArHUTHOTO MOJIS M €r0 MEePexo/] B Apyrue GopMsI
SHEPruu.

§ 15.8. I'anakmuxa u 2arakmuxu.

Ctpoenne u wmop(oJjorus rajakTUK pa3IUYHBIX TUMOB. KpuBBIE BpallleHUs, TeMHas
Matepusi. DyHKIIMU CBETUMOCTH 3B€3/1, HauajabHask (DYHKIIUS Macc, OTHOIICHUE

«macca/ceetuMocThy. CootHomeHus Tammm-Oumiepa u Padep-Jkexcona.

§ 15.9. Ocnosbt meopuu omHocumerbHOCMU.

[TpyuHIHMIT OTHOCUTENFHOCTH, TTPUHIIUIT MHBAPUAHTHOCTH CKOPOCTH cBeTa. [Ipeobpa3zoBanus
Jlopenna, pensiTUBUCTCKOE clokeHue ckopocTedl. CokpallleHWe JJIMHBI M 3aMEIJICHHE BPEMEHHU.
O¢ddext «ceroBoro sxo». PemsruBucrckuiti s¢dext [omnepa. I['paBuTaliioHHOE KpacHOE
cMmenieHue (B ciadbix nossix). [IpencraBienne o rpaBUTallMOHHOM JIMH3UPOBAHUH.

§ 15.10. Kocmonoeus.

KpynHomacmitabuast crpykrypa Bceenennoit. Ilpounuioe u  Oyaymee BceeneHHoi.
Pacmmupenne Bceenennoi. Macmtabubiii (akTop. Mogenb OqHOPOMHONW M30TPONHONM BceneHHOMH.
VYpaBHenue ®Opunmana (KauecTBEHHOE MOHMMAHUE), 3BOIONUS MaciITaOHOro (GaxkTopa B paMKax
HBIOTOHOBCKON (u3uku. Kputnueckas mniotHocts Bcenennoil. bapuonHoe BemiecTBO, TeMHas
MaTepus U TEMHas JHeprus. PeanKToBoe u3irydeHue, ero CBOMCTBA.

CmedicHble onpocvl Mamemamuxu.
WNHTterpupoBanue mnpocTedmux (QYHKIUH M ero reoMeTpuveckuil cmbici. IlpunoxeHue
muddepeHnnaIbHbIX YPaBHEHU B 3a1a4aX M0 (PU3HKE U aCTPOHOMHUH.

Cmedicnvle 60npocel hu3uKu.

Bonnossie coiictBa cBeta. [lonsatre 00 mHTepdepeHnyu, nudpakiuu, JUCIIEPCUU CBETA.
MarnutHoe nosne. MarautHas uaaykuus. Cuna Amnepa. Cuna Jlopenua. /IBrxkeHue 3apsyKeHHBIX
4yacTull B MarHUTHOM 1osnie. OCHOBBI CIlENUAaJbHOM TeOopuH OTHOCcUTENbHOCTH. [locTynaTel
Oitnmreitna. [IpeobpazoBanus JlopeHna. PensTUBUCTCKUN 3aKOH CIIOKEHUS CKOPOCTEH.

PensatuBrCTCKOE COKpAIEHUE IJTMHBI U 3aMEJJIEHUE BPEMEHHU.
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ITpuioxenue 3. @opma 0J1aHKA OTBETOB

TUTYJIbHBIA JIUCT

BCCpOCC HHCKass OTMMIHANA IITKOJIEHUKORB 3Tarn

Sanomsercs IIEYHATHBIMHY BYKBAMMH uepHHIaMH 4€pHOIO HJIH CHHEIO LIBETa 110 oOpasiam:

BIBIT[MIEPK|3|HU|IK|[IMIH|O|IO|P|C|T|V|®(X|ITYY(INIYB|BI|B|D|IO|A|@]|8]9] .,

A
A|B|C|DI[E|F|GIH|IT[JT]K|LIM|N|O|P|Q|R|S|T|U|V|W[X|Y|Z]|1]|2]|3]4]5]6]7]0

weouee [ [TTTTTTTTTITTTTTTTITTTITT] wnsce L]
o lEREEREEER

AP P YYACTHHUKA

N N NN N N NN N N B

D AMWIHA

HMEL

OTYECTBO

JloKyMeHT, Y10CTOBe PO THTHOCTH ﬁmnaﬂc‘rno

CBH/ICTE/ILCTBO O POKICHHH Dnacnop"r Poccuiickas Meneparius

cepusn | [ [ [ [ ] ]] wowep [T TTTTTTT]  [Cewee

Jlara poxenns | I || I || | | I |

Jlomamuuii TesiepoH y4acTHHKA +

MoOunbHEI#R Tened OH yUacTHHKA +

DNIeKTPOHHEIH ajipec yHacTHHKA I I I | | I I I | | |

MyHHITHTIATATET |

(‘OICPBII[CHHOC HaHMCHOBaHHC OGPB'EOBETEJTBHOI‘:{ OpraHH3aIHH (_IIIK(UTBI)

CBE}]EHHH 0 nejgarorax-HacraBHUKax

1. ®amums

Hmst

OraecTBO

CokparnieHHOE HaUMeHOBaHHEe 06pa3oBaTeIbHOM OpraHu3aiuH (1Ko JIB)

2. MammuiMs

Hms

OraecTBO

C‘m{pa].ucuuoc HaHMCcHOBaHHC 06pa'3013;1'1w1.buoﬁ OpraHH3aIHHA (ILIKOJIBI)

JluaHas o/ MHCchH YyYacTHHKa Bcee nmons o6Gs3aTenbHEI K 3aM0THEHHIO !
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IIpuioxenue 4. Kpurepuu 1 MeToAMKa OLCHNBAHMS BBINOJHEHHbBIX
OJIMMITHAIHBIX 3aJaHU I

BCEPOCCUMCKAS OJIUMITUAIA IITIKOJIbHUKOB 110 ACTPOHOMUU
MYHUIUITAJIBHASA (PETUOHAJIBHA ) ITPEIMETHO-METOUYECKAS KOMUCCHUA

KPUTEPUU U METOJINKA OIIEHUBAHUSI
BBINTOJIHEHHBIX OJINMMITUATHBIX 3ATAHUM
MKOJbHOT'O (MYHUIIUIIAJIBHOT O) DTAITA
BCEPOCCHUMCKOM OJIMMIIUAJIBI ACTPOHOMUH
2024/2025 yueOHbIii rojg

18



[To TeopeTndeckoMy Typy MaKCHMalbHas OIIEHKAa pEe3yJlbTaTOB YYACTHHKA BO3PACTHOM

TPYIIIBIL ( KJIacChl) ompenensercs apuMeTH4eckod CyMMOW Bcex OauloB, MOTYYEHHBIX 3a

BBITIOJTHCHHUE 3aI[aHHﬁ 1 HC TOJDKHA NPEBLIIIATH 0aJIoB.

7-8 KIIACCBbI

S3AJJAHUE 1.
YcnoBue.

Pemienne.

Kputepuu onenuBanus (MakcumyM — () 6aJuioB).

S3AJJAHUE 2.
VYcnosue.

Peiienne.

Kpurepuu onenuBanus (MakcumyM — () 6ajlioB).
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