3.2. ActpoHomust

YTBepKIAEHBI HA 3aCEAAHUU LEHTPAIBHON
[IPEAMETHO-METOANYECKON KOMUCCUU
BCEPOCCUICKOHN OJIMMIIMA/IbI IIKOJIBHUKOB
10 aCTPOHOMMHU

(ITpotokon Ne 1 ot 05.07.2021 1.)

METOAUYECKHUE PEKOMEHJAIIUA
10 OPraHU3alNH U NPOBEAEHNIO KOJbHOT0 1 MYHUIIUNIAJIBHOI0 ITANIOB
BCEPOCCUIICKOM 0JIMMIIUAAbI KOJLHUKOB M0 AaCTPOHOMHUM

B 2021/2022 y4yeOHOM roay
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BBenenne

Hacrodmue pexkomeHzanuu IO  OpraHM3alMM ¥ IPOBEICHUIO  IIKOJBHOIO U
MYHUIUIAJIBHOIO 3TallOB BCEPOCCUMCKOM OJIMMIIMAJABI IIKOJBHUKOB (Jajlee — OJMMIIMALA)
II0 aCTPOHOMHMH  COCTABJIEHBI B COOTBETCTBHH ¢ Ilopsgxkom mpoBeneHHs BCEPOCCHUNCKON
OJIMMIIMA/BI IIKOJIBHUKOB, YTBEPKICHHBIM IpHKa3oM MuHucTepcTBa NpocBeleHus Poccuiickon
Oeneparun ot 27 HOsOps 2020 r. Ne 678 «O06 yrBepxkaenuu [lopsiaka mpoBeneHnus BCepOCCUICKON
OJIMMITMAJBl IIKOJIBHUKOBY» M IPEIHA3HAYEHBl I MCIOJIb30BAaHUS MYHHULIUNAIBHBIMA U
PETHOHAJIBHBIMY NIPEAMETHO-METOAMYECKUMHA KOMUCCHUSIMH, a TaK)KE€ OpPraHU3aTOpaMu IIKOJIbHOTO
Y MYHUIIMNIAIBHOIO ATANOB OJUMIINA/IbI.

Onumnuana 1no aCTPOHOMHMH MPOBOJUTCS B LIEJIAX BBISABICHUS U Pa3BUTUS Y 00ydaronmxcs
TBOPYECKHUX CIIOCOOHOCTEH M MHTEpeca K HaydHOH (Hay4dHO-HCCIeI0BaTEIbCKON) NesSTeNbHOCTH,
IIPOIIaraH/ibl HAy4YHbIX 3HaHUU.

CpokH OKOHYAHMS STaloOB OJMMIIMAIBL IIKOJBHOIO dTama — He mo3xHee 1 HOsOps;
MYHUIIMIIAJIBHOTO 3Tana — He 1o3jHee 25 nexadps.

dopma npoBeeHUS ONMMINAAbBl — Oo4Has. lIpu mpoBeneHMM oNMMIHMAIBI TOIYCKAETCS
UCMOJIb30BaHUE HMH(OPMAIIMOHHO-KOMMYHHMKAIIMOHHBIX ~TEXHOJOTMM B 4YacTH OpraHu3aluu
BBIMIOJIHEHUST OJIMMIIMAAHBIX 3aJaHUi, aHadu3a M ITOoKa3a OJIMMIIMAIHBIX 3aJaHHM, MpOLEenypbl
aneJuIsIlIuU TPU YCIOBHHM COONIIOACHUST TpeOoBaHU 3akoHomaTenbcTBa Poccuiickoit denepammun
B 00JIACTH 3alIUTHI IEPCOHAIBHBIX TaHHBIX.

Pemenne o0 mpoBeNeHMM IIKOJIBHOIO M MYHHMIMIAIBHOTO  JTaloOB  OJIMMIINAIBI
C UCIOJIb30BaHUEM MH(}OPMaLOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT U PUHUMAETCS
OpraHU3aTOPOM IIKOJBHOTO U MYHUIIMIAIBHOTO 3TAllOB OJIMMITUAbI 110 COIJIACOBAHMIO C OPTaHOM
UCTIOJIHUTENIbHON BracTH cyobekTa Poccuiickoit deneparyy, oCyecTBISIOMNM FOCy1apCTBEHHOE
ylpaBiieHue B cepe o0pa3oBaHusl.

[IkonbHBIA 3Tanm OJIMMIIMAABI MPOBOAUTCS MO 3aJaHUsAM, pa3paboTaHHbIM i 5-11
KJIACCOB, MYHULIUITAJIBHBIN — /Ui 7—11 KiaccoB. Y4acTHUK KaXJI0r0 3Tara OJUMIIAA/IbI BBITIOJIHSAET
OJIMMITMAJHBIE 33/JaHUs, pa3paboTaHHBIE A Kjacca (BO3PACTHOM mapajuienu), MporpaMMmy
KOTOPOT'O OH OCBaMBAaET, WIM Ui 0ojee CTapIIMX KJIAaccoB. B ciydae mpoXokJeHHs y4aCTHHKOB,
BBINOJIHUBIINX 3aJlaHusl, pa3paboTaHHble A Oojiee CTApIIMX KIJIACCOB MO OTHOUICHHIO K TEM,
IIPOrpaMMbl KOTOPBIX OHU OCBAaMBAIOT, HA CIEAYIOIIMN 3Tall OJMMIIUA/bI, YKa3aHHbIE YUaCTHUKUA U
Ha CJEAYIOUIMX JTanax OJIMMIIMAJbl BBINOJHAIOT OJMMIMAJHBIE 3aJaHus, pa3paboTaHHBIE
JUIS KJlacca, KOTOPBIA OHM BHIOpalid Ha MpEAbLIYLIEM dTare OJIMMIIMAAbI, WIM Oojiee CTapLIMx

KJIaCCOB.
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Meroanueckue peKOMEHAANN BKIIIOYALOT:

— TOpSAJOK OpraHu3allMd W MPOBEJICHUS IIKOJIBHOTO U MYHHUIIMIAIBHOTO 3TaroB
OJIMMITUAIBI, OOIIME PEKOMEHIAINH 110 Pa3padoTKe TpeOOBAaHUI K X MIPOBEICHHIO;

— METOJMYECKHUE TMOJXOJbl K COCTABJICHUIO OJUMIIMAIHBIX 3aJaHUM UM MPUHIIMIIBI
(GhOpMUPOBAHUS KOMIUIEKTOB OJIMMITUAIHBIX 3aJaHUIA JIJIS IIKOJLHOTO M MYHHUIIUIIATHHOTO JTAIoB
OJMMIINA]IBI;

— HE00XO0IMMOEe MaTepUaJIbHO-TEXHHUUECKOE 00eCIIeUeHHUE VIS BHIMTOTHEHUS OJTUMITHATHBIX
3aJIaHuM;

— TepeyYeHb CIPABOYHBIX MATEPUAJIOB, CPEICTB CBS3W U DJICKTPOHHO-BBIUYHCIUTEIHHON
TEXHUKH, pPa3pelICHHBIX K UCIIOJIb30BAHUIO BO BPEMS IIPOBEICHUS OJTMMITHAIBI,

— KpUTEPHH U METOJUKY OLIEHUBAHUS BHIMOJTHEHHBIX OJIMMITUAIHBIX 3a/1aHUM;

— MepedeHb PEKOMEHyeMbIX HCTOUHUKOB IS MOATOTOBKU HIKOJILHUKOB K OJIUMITHA]IE.

JlononHUTENbHYI0 WH(DOPMALIHIO 10 TMPEICTABICHHBIM METOAMYECKUM MaTepuagaM MOXKHO

NOJYYHTh [0 OJIGKTPOHHOW IouTe, OOpaTHBIIMCHL 1o axapecy ougolnikov@gmail.com

B LICHTPAJIBHYIO MPEAMETHO-METOIMYECKYI0O KOMUCCHIO BCEPOCCUMCKON OJIMMITUA/IbI IIKOJbHUKOB

110 ACTPOHOMHHU.

1. HOpﬂI[OK OpraHm3an H IPOBEACHHUA IIKOJBHOI0 U MYHUIHUNAJIBHOIO 3TamoB

OJIMMIINAAbI

1.1. lIkoabHBIA 3Tam OJMMIHAABI COCTOMT U3 OJHOTO TEOPETUYECKOro Typa
WHAUBUAYaAJIbHBIX COCTA3aHUI Y4aCTHUKOB.

1.1.1. PexomMeHJ0BaHHas! JUIUTEIBHOCTh Typa COCTABIISIET:

5 knacc — 1 akamemuyeckuit yac (45 MUHYT);

6 kiacc — 1 akanemuyeckuit yac (45 MUHYT);

7 knacc — 1 akanemMuyeckuit yac (45 MUHYT);

8 kmacc — 1 akagemudeckuit yac (45 MUHYT);

9 knacc — 1 actpoHomuueckuit yac (60 MUHYT);

10 xnacc — 2 akagemuueckux yaca (90 MuHyT);

11 kimace — 2 akapemudeckux daca (90 MuHyT).

1.1.2. YyacTHHKY JIEIATCS HA BO3PACTHBIC Mapajuiesid — 5—6 kiaccel, 7—8 Kiacchl, 9 Kiacce,
10 xnacc, 11 xnacc. KoHkypc npoBoauTCs OTAEIBHO BHYTPH Ka)KI0M Mapalijieliu.

1.1.3. [Ina mpoBeneHusi Typa HEOOXOAMMBI ayAMTOPHUU, B KOTOPBIX KaKIAOMY YYaCTHUKY
OJIUMITUAZBI JIOJDKHO OBITh MPENOCTaBIEHO OTHeNbHOE pabouee Mecto. Bcee paboume mecra

YYaCTHHUKOB OJIMMIIMaJAbl JOJI’KHBI oOecmeunBaTh UM paBHBIC YCIIOBHA, COOTBETCTBOBATH
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JIEHCTBYIOIMM Ha MOMEHT MPOBEACHHUSI OJTMMITHAIIBI CAHUTAPHO-3HUIEMUOIOTHIECKIM MPABUIIAM U
HOpMaM.

1.1.4. PacueTr uncna ayauTOpUN OMpEeNsIeTCs YUCIOM YYaCTHHKOB M IOCAJIOYHBIX MECT
B ayquTopusix. [IpoBeneHuIo Typa MpeamecTByeT KpaTKUid MHCTPYKTAX YYAaCTHHKOB O IMpaBHIIAX
y4acTus B OJIMMIIUAJIE.

1.2. MyHMuMnajabHbIi 3Talml OJUMIHAABI COCTOMT M3 OIHOIO TEOPETUYECKOTo Typa
WHAUBUAYAIbHBIX COCTA3aHUI Y4aCTHUKOB.

1.2.1. InuTensHOCTh Typa COCTABIISICT:

7 xnacc — 2 akagemudeckux vaca (90 MuHYT);

8 kimacc — 2 akagemuieckux vaca (90 MuHyT);

9 kiacc — 2 actpoHomuueckux vaca (120 munyrt);

10 xnacc — 2 actpoHoMuueckux daca (120 MmuHyT);

11 xnace — 2 actponomuyeckux yaca (120 MunyT).

1.2.2. YyacTHUKHU JAENATCS HA BO3pAcTHBIE Mapasuienu — (—8 kiaccel, 9 kmace, 10 kmace,
11 xnacc. Konkypc npoBOAUTCS OTIIEIBHO BHYTPU KXKI0HM Mapasijiein.

1.2.3. JIns mpoBeneHUsT Typa HEOOXOIUMBI ayAUTOPUHU, B KOTOPBIX KKIOMY YYaCTHUKY
ONIUMITUAABI JTOJDKHO OBITh MPENOCTaBICHO OTHeNbHOE pabouee mecto. Bcee paboume Mmecra
YYaCTHHKOB OJIMMIUAJBI JIOJDKHBI OOEcleYnBaTb WM paBHBIE YCJIOBHSA, COOTBETCTBOBATH
JEHCTBYIOIMM Ha MOMEHT TPOBEACHHMSI OJTMMITHAIIBI CAHUTAPHO-3ITHIEMUOJIOTHICCKIM IPaBUIIaM H
HOpMaM.

1.2.4. PacueT uncna ayauTOpUN OMpEIENseTcs YUCIOM YYaCTHHUKOB U TMOCAJOYHBIX MECT
B ayquTopusx. [IpoBeneHUI0 Typa MpeaniecTByeT KPaTKUH HMHCTPYKTAX YYACTHHKOB O IMPaBHIIAX

y4dacTuda B OJIMMIIUAZC.

2. O0mme pekoMeHIAUMH MO pa3padoTke TPeOOBAHUII K NMPOBEJEHHUIO HIKOJLHOIO U

MYHUIMIIAJIBbHOI'O 3TAN0B OJIUMITHA/IbI

2.1. TpeGoBaHMsI K TPOBEICHHUIO INKOJIHHOTO W MYHUIIUIAIBHOTO 3TArlOB OJMMITHA/IBI
pa3pabaThIBalOTCd  COOTBETCTBEHHO  MYHHUIMNAJIBHBIMH M PETHMOHAJIBHBIMH  IPEIMETHO-
METOAMYECKUMH KOMHUCCHSMHU C YY€TOM METOJUYECKUX PEKOMEHIAIMH LEeHTPAIbHOW MpeaIMEeTHO-
METOJAMYECKOH KOMHCCHM W YTBEPKIAIOTCS OpPraHW3aTOpaMH COOTBETCTBYIONIMX JTArloB
OJTUMITHA/TBI.

2.2. B TpeboBanus, moMuMo oOuiei mHpOpMaluy, XapakTepU3yrolield COOTBETCTBYIOLIHMA
3Tal OJIMMIMAJBI (JaTa MPOBEACHUS, MOPSIOK PETUCTpallMM YYAaCTHHKOB, BpeMs Hauajia J3Tara,

npoueaypbl KOAUPOBAHUS M JIEKOAUPOBAHUS pabOT, MOPSAIOK MPOBEPKH M OLEHUBAHUS padoT,
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IpoIeTyphl aHAIN3A 3aJaHUI OJIMMIIHNAJIBI U UX PEIICHUH, MPOIEAYphl T0OKa3a MPOBEPEHHBIX pabOT
YYaCTHUKOB  OJIMMITMAJBI, TPOLEXYpbl TPOBEACHUS aNe/UIAIUi W  TOABEICHUS WTOTOB
COOTBETCTBYIOLIETO JTama, €JUHOM I BCEX NPEIMETOB JTana) PEKOMEHAYETCS BKIIIOYHTH
CIIeYIONIYI0 HH(OpMALKIO, KAaCAIOIIYIOCs COOTBETCTBYIOIIETO 3Tala OJMMITHAIbL:

— MaTrepHalbHO-TEXHUUYECKOE 00ECIIeUEHUE;

— TEpPEeYCHb CIPABOYHBIX MATEPHAJOB, CPEACTB CBSI3U U AJIEKTPOHHO-BBIYHCIUTEIHLHON

TEXHUKHU, pa3pCUICHHBIX K HUCIIOJIB30BAHHUIO BO BpEMs IIPOBCACHUSA OJIMMIINAABI.

3. Heo0xoauMoe MaTepHaJIbHO-TEXHHUYECKOE OOecneuyeHue /JIsi BbITOJHEHHs 3aJaHuii

IIKOJBbHOTO 3Tana oJIMMIIHaAbI

3.1. Jlns mpoBeneHUsT BCEX MEPONPUATHI OJMMIIMAABI HEOO0XOIMMa COOTBETCTBYIOLIAS
MaTepuaibHas 0a3a, KOTopasi BKJIIOYAET B c€0s 3JIEMEHTHI JJIs IPOBECHUS Typa.

3.2. llIkonpHBIA STanm HE MpeayCcMATPUBAET BBHIMOJIHEHHE KAKUX-THOO MPaKTHUYECKUX H
HAOJIOIaTENIbHBIX  3aJad [0 AaCTPOHOMHMH, €ro IpOBEJACHHE He TpedyeT CHELHUAIBHOTO
o0opynoBaHusl (TENECKONOB M JAPYrUX AcCTPOHOMUYECKUX MHPHUOOPOB), MOITOMY MaTepuabHbIC
TpeOOBaHUS AJI UX MPOBEJICHUSI HE BBIXOJAT 32 PAMKH OpPraHU3AIMH CTaHAAPTHOTO ayAUTOPHOTO
pexuma. KaxnoMy ydacTHHKY OJIMMIIMAbI JOJDKHBI OBITH MPEJAOCTaBIEHBI JHUCTHI Popmara A4
JUISl BBIIIOJIHEHUST OJMMIIMAAHBIX 3aJaHuil. B ciydae mnpoBeneHHs 3Tama C MCHOJIb30BaHUEM
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUN YYacCTHHKAM JOJDKeH OBITh MpPenoCTaBlieH
JIOCTYTI K OHJIaH-TIaTdopMe, Ha KOTOPOM MTPOBOUTCS ITAIl.

VY4acTHUKM MOTYT MCIOJIb30BaTh CBOM MUCbMEHHbBIE MPUHAUICKHOCTH (BKIIOYAs LIUPKYJIb,
TPAHCIIOPTUP, JIUHEUKY U T. II.) 1 HEIPOrpaMMUPYEMBIN HHKEHEPHBINH KalbKynasaTop. B wactHOCTH,
KaJIbKYJIATOPBI, JONYCTUMbIE JUIs HCHoib30BaHus Ha EI'D, paspemarorcs 11 HCIOJIB30BAHUSA
Ha JIOOBIX 3Tanax oJIMMMMaabl. PEeKOMEeHIyeTcsl UMeTh B ayJUTOPUU HECKOJBKO 3aMacHbIX pydeK

YCPHOIo 1IBETA.

4, H606XOIII/IMOC MaTEPHAJIBbHO-TEXHUYECCKOEC o0ecneuyeHue JIJIS1 BBINOJIHEHUS 3aJaHuii

MYHUIMIIAJIBHOI'O 3Tana oJJUMMIIAaabI

4.1. ]Ins mpoBeneHUs BCEX MEPOINPHUATHH OJUMIHNAAbl HEoOXOJuMa COOTBETCTBYIOIIAS
MaTepHaibHast 6a3a, KOTopas BKJIOYaeT B ce0sl SIEMEHTHI JUIsl IPOBEIEHUS Typa.

4.2. MartepuanbHoe o0ecreyeHre MyHUIIUIAIBHOTO ATara aHaJOTHYHO IIKOJBLHOMY JTaly.
JanHblif 3Tam TakKe HE IMpeaycMaTpuBaeT BBIMOJIHEHHE KAKUX-TMOO TMPAaKTUYECKUX U

Ha6J'IIOIlaTeJ'ILHBIX 3aga4 10 acCTPOHOMHH, €TI0 IIPOBCIACHHUE HE Tpe6yeT CrienuaJibHOI'O
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00opynoBaHusl (TENECKONOB M APYIHX aCTPOHOMUYECKUX HPUOOPOB), MOATOMY MaTepUalIbHBIC
TpeOOBaHUs AJIs MX MPOBEACHUS HE BBIXOJIAT 32 PAMKM OPraHU3ALUU CTaHAAPTHOIO AyIUTOPHOIO
pexxuma. Kaxxaomy ydacTHHKY OJUMIIMAIBI JOJDKHBI OBITH MPEIOCTaBICHBI JUCTHI opmara A4
JUIS BBIIIOJIHEHUsT OJMMIIMAHBIX 3alaHuii. B ciydae npoBeneHMs 3Tama C MCIOJIb30BaHUEM
MH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTUI y4YaCTHHKAaM JIOJDKEH ObIThb IPEJOCTaBIICH
JOCTYT K OHJIAWH-TIaTPopMe, Ha KOTOPOM MTPOBOAMTCS dTAll.

VY4acTHUKM MOTYT UCIIOJIb30BaTh CBOM MHCbMEHHbIE MPUHAUICKHOCTH (BKIIOUYAs LIUPKYJIb,
TPAHCIIOPTUP, JIUHEUKY U T. II.) U HEIPOrpaMMUPYEMBII UHKEHEPHBIN KalbKyasaTop. B wactHOCTH,
KaJIbKYJIATOPBI, JONYCTUMbIE JUIs HMCHOJb30BaHus Ha EI'D, paspemarorcs s HCIIOJIB30BAHUSA
Ha JI0OBIX 3Tanax oJMMIMaabl. PEeKoMeHyeTcsl UMEeTh B ayJUTOPUU HECKOJBbKO 3aIaCHBIX pydeK

YCPHOI'O OBCTA.

5. HpI/IHIII/Il'lI)I q)OpMI/IPOBaHI/Iﬂ KOMILIEKTOB 3aJaHHii U MeTOAHYeCKHEe IO0IAXO0IbI

K COCTABJIEHMIO 3a/JaHUH IIKO0JbLHOI0 3TaNna 0JJUMIIHAJbI

5.1. Ha mxonpHOM 3Tame OJMMIIHUAIBI YYACTHUKAM IMPEJIararoTcsl KOMILUIEKTHI 3a/JaHUM,
pa3paboTaHHbBIE  MYHUIUIAIBHONH  MPEAMETHO-METOAMYECKOH  Kkomuccuend.  OnTumalibHOe
KojaudecTBO 3amaHuii. 4-6. Ilpu TectoBom dopmare 3amanuii (3QQPEKTUBHOM NpU TPOBEIACHHUH
JTana ¢ UCHOJIb30BaHUEM HH(POMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI) KOJIUYECTBO 3aJaHUN
MOJKET OBITh YBEIMUYEHO. 3a/1aHUS IKOJIHHOTO 3Tara OCHOBBIBAIOTCS Ha TEMATHUYECKOI porpaMme,
COCTAaBJICHHOM LIEHTPAJIBHON NPEIMETHO-METOAUYECKON KOMHUCCHUEW BCEPOCCUMCKOW OJIUMITMA/IbI
HIKOJILHUKOB 10 acTpoHomui (IIpunoxenue 1).

YyacTHUKaM M3 KaxA0W Napajulesd JO0JKEH OBITh MPEJIOKEH CBOM KOMIUIEKT 3aJaHui,
MIPY 3TOM HEKOTOPBIE 3aJaHUS MOTYT BXOJAUTh B KOMIUIEKTHI HECKOJIBKUX BO3PACTHBIX Mapajuiesien
(kak B MJIEHTUYHOHM, TaKk W B OTiIuyYaromencs (GopmyiaupoBke). KoMmMriekTsl 3aaHui JOKHBI
00JaiaTh TeMaTHYECKOM MOJHOTOM, TO €CTh COOTBETCTBOBATH Pa3IMYHbBIM BOIIPOCAM TEMATHUECKON
MPOTPaMMBbl OJTUMITHAIBI.

K onmummnuaaabiv 3a1aHUSIM TIPEABSIBISIOTCS CIEAYIOMINE O0IIIe TpeOOBaHNUS:

— COOTBETCTBHUE YPOBHS CI0KHOCTH 3a1aHUM 3asBJICHHOW BO3PAaCTHOU I'PYIIIE;

— TeMaTH4ecKoe pa3HooOpasue 3a/laHui;

— KOPPEKTHOCTH (GOPMYIUPOBOK 3aJIaHUM;

— yKa3zaHHe MaKCHMaJbHOTO 0aia 3a KaxI0e 3aJaHKe U 3a Typ B IIETIOM;

— COOTBETCTBHE 3aIaHUN KPUTEPUSIM U METOJIMKE OLICHUBAHHS;

— HaJIW4Yue 3aJaHUM, BBIABISIIONIMX CKJIOHHOCTb K HAyYHOH JIE€ATENbHOCTU WU BBICOKUU

YPOBEHb UHTCIJICKTYAJIbHOI'O Pa3BUTHUA YUaCTHUKOB,
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— HWIMYME 3aJaHWi, BBIABISIONIMX CKIOHHOCTh K TMOJYYCHHIO CHEIHAIbHOCTH,
JUIA IOCTYIUIEHUS Ha KOTOpYHO(-bl€) MOTYT OBITh NOTEHIMAIbHO BOCTPEOOBaHBI PE3YNIbTAThI
OJIUMITHATBI;

— HEJOMYCTMMO  HalW4Me 3aJaHuif, [POTHBOPEYAIIUX  IPABOBBIM,  JTHYECKHM,
ACTETUYECKUM, PEIUTHO3HBIM HOPMaM, JIEMOHCTPUPYIOIIUX aMOpaJIbHbIe, MPOTUBOIPABHBIC
MO/JIeJIN TIOBEACHUS U T.I1.;

— HEIOMYCTMMO HaJM4Hue 3aJaHHi, IPeACTAaBICHHBIX B HEM3MEHHOM BHJIE, TyOJIMPYIOIIUX
3aJJaHUs OPOIIBIX JIET, B TOM YKCIIe Ul APYroro ypoBHs 00pa3oBaHusl.

3amaHus TOJDKHBI MMETh TEOPETUYECKUH XapakTep, TO €CTb He TpeOoBaTh JUIsl pElICHUs
UCTIOJIb30BaHUS KaKUX-THOO aCTPOHOMHUYECKHUX TPHUOOPOB M  DICKTPOHHO-BBIYMCIUTEIBHBIX
CPEACTB, 3a MCKIIOYEHHEM HENPOrPaMMHUPYEMOTO KAJIbKYIATOPA, W BBINOJIHATHCS O€3 BBIXO/a
Ha yJIULy.

KommiekT 3asaHuil TOJDKEH coepikKaTh 3aJaHus Pa3IU4HOM CIOXKHOCTU. BOJBIIMHCTBO
3aJJaHUii MIKOJBHOTO dTana JOJDKHBI MPEACTaBIATh KaTeropuio 1 — Hambosiee MpoCThIe 3aJaHus,
JOCTYITHBIE OOJIBIIMHCTBY YYaCTHHKOB dTarma. Pemenne 3THX 3aaHuil JOJDKHBI TPeIyCMaTpUBATh
OJTHOKpAaTHOE NPUMEHEHUE KaKoro-iu0o acTPOHOMHUYECKOTr0 MM (PU3MUYECKOrOo 3aKOHa C €ro
BO3MOYKHBIM INPHJIOKEHHUEM K MaTeMaTMYeCKUM BbluucieHUssM. OfHO — /1Ba 3aJaHUsl KOMIUIEKTa
OTHOCATCSL K KaTerOpHUHM 2, B paMKax KOTOPOro (aKTHUECKH 3aJa0TCS HECKOJIBKO BOIPOCOB,
HAXOXXJCHHUE TOCIIEIOBATEIbHBIX OTBETOB HAa KOTOPBIC MPHUBOAUT B KOHEYHOM HTOTE K PEIICHUIO
Bcero 3aaaHus. COOTHOIIEHNE KOIMYeCTBa 3aJaHUi KaTeropuu 1 U 2 MOXKET U3MEHSAThCS B Pa3HBIX
BO3PACTHBIX MapajulesiX € y4eTOM CHeUM(UKH KOHKPETHOW CUTYyallMM U YpPOBHS MOATOTOBKU
YYaCTHHUKOB.

B xoMIuiekT onuMnuaaHbIX 3aJaHui 10 KaXKI0M BO3PACTHOM Tpyrne (KJ1accy) BXOIUT:

— OnaHk 3agaHuit (cM. npumep opopmiieHus B [Ipunoxenun 2);

— OnaHk oTBeToB (cM. puMep odopmienus B [lpunoxenun 3);

— KPHUTEPHUH M METOJMKA OICHWBAHUS BBIMOJHEHHBIX OJMMITMAIHBIX 33aHUH (CM. puMep
opopmienus B [Ipunnoxennu 4).

bnaHky OTBETOB HE OJDKHBI COJEPKATh CBEIEHHUH, KOTOPhIE MOTYT PacKpbITh COJIEpKaHNE
3aJaHuH.

IIpu pa3zpa®oTke KpUTEpHEB M METOAMKH BBIMOJHEHHBIX OJMMIIMAIHBIX 33JaHUN BaXKHO
PYKOBOJICTBOBAThCS CIIEIYIOIMMHI TPeOOBAHUSIMHU:

— TONMHOTa (JOCTaTOYHAsl JCTaIM3alus) ONMHCAHUS KPUTEPHUEB W METOTUKH OIICHUBAHUS
BBINTOJIHEHHBIX OJIUMITHAHBIX 33JJaHUH ¥ HAYHUCIICHUs 0aJlIoB;

— IMOHATHOCTbB, HOJHOLUCHHOCTS U OJHO3HAYHOCTD IMPUBCACHHBIX KPUTCPHUECB OLICHUBAHUS.
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Heo0xoauMele cripaBoYHBIE CBEACHMS Il PEIICHUS 3aJaHus (3HAYEHUS (PU3HUUYECKUX U
ACTPOHOMMYECKHX MOCTOSHHBIX, (PU3MUYECKHE XapaKTePUCTUKHU IUIAHET U T. 1I.), KOTOPBIE 3aBEJJOMO
HE SIBJIAIOTCSA OOIIEU3BECTHBIMHU, IMPUBOMAATCS B TEKCTE YCIOBMS MJIM, €CIM 3TO IMPELyCMOTPEHO
COOTBETCTBYIOIEH IPEIMETHO-METOJUYECKON KOMUCCHEN, BBIHOCSTCS HA JINCTHI CO CIIPABOYHBIMU
JJAHHBIMH, KOTOPBIC BBLIAIOTCS YYAaCTHMKAM OJIMMIIMAJbI BMECTE C YCIOBUAMHU 3a1aHui. [lomHblii
CIHCOK CIPAaBOYHBIX MaTepHANIOB (KOTOPBI MOXKET OBITH MOJHOCTHIO WJIM YaCTUYHO MCIOJIH30BaH
IPEIMETHO-METOAMYECKUMH KOMUCCUSIMM) cozepkuTcst B IlpunoxeHun 5 K HacTOSAIIMM
PEKOMEHIaLIUSIM.

B Ilpuioxxenun 6 npuBOAATCS HPUMEPHI OJIMMIIMAAHBIX 3aJaHUM pa3iIMuHOW TEMAaTUKU U
CJIOKHOCTH, KOTOpBIE B ILIEJIOM XapaKTEPU3YIOT BO3MOKHBIM YPOBEHb CII0KHOCTH KOMIUIEKTOB
LIKOJIBHOTO 3Tara Beepoccuiickoil oMMIInaabl 1o acTpoHOMUM. [ Kaskaoro 3ajaHusl yKa3bIBacTCs
IIyHKT METOJNYECKOHN MTPOrpaMMbl, KOTOPBIM 3TO 3a/laHUE 3aTParuBacT, €ro KaTeropys CI0KHOCTU U
IIpUMEpHasi PEKOMEHIAlMsA, HA KAKOM 3Tale U B KAKOW BO3PAaCTHOW MApaJIEI MOXKHO HUCIIOJIb30BATh
3aJaHie Takoro ypoBHA. CaMu 3aJaHMsl HENOCPEACTBEHHO He MOZym 3aUMCHE08aAmbCs
0e3 uzmenenuli NpU TOATOTOBKE KOMIUIEKTOB 3aJaHMi. Takke KaTeropM4ecKd HeAONyCTHMO
UCII0JIb30BATh KOMILIEKTHI 3aJaHUH JIFOObIX OJMMIINA[] [10 aCTPOHOMHHM MPOLUIBIX JIET.

[Ipu pa3zpaboTke 6J1aHKOB OTBETOB HEOOXOMMO YUUTHIBATh CIEAYIOLIEE:

— MEpBBIH JIUCT OJIaHKa OTBETOB — TUTYJIbHBIA. Ha TUTYIBHOM JIMCTE AOKHA COAEPKATHCA
cienyomas UHpopmanus: ykazaHUe 3Tana oJMMIUaAbl (IIKOJIbHBIA, MyHULIUIIAIbHBIN); TEKYLUN
y4eOHBIN TO; TOJEe, OTBEACHHOE MO KOI/MU(p YyJaCTHUKA, CTPOKHU IS 3arOJHEHUS JaHHBIX
yuacTHUKOM (D.M.0O., knacc, MosHOe HaMMEHOBaHME O00pa3oBaTeIbHOM OpraHu3anuu) (mpumep
TUTYNBHOTO JHcTa — [Tpunoxenue 3);

— BTOPOM W NOCIIEIYIOUIUE JIMCTHI COAEPkKAT IOJIA, OTBEICHHBIC Ul PELICHUN 3aJaHHM.
Ha Hux yka3piBaeTcs Koi/mmgp ydacTHHKA; HOMEpa 3aJaHus; NpU HEOOXOIUMOCTH — IIoJe
JUISI BBITIOJTHEHUS 33/1aHUS YYACTHUKOM (pa3JIMHOBaHHBIN JIMCT, TabJIMIA, CXeMa, PUCYHOK, U T. 11.);
MO’KHO YKa3bIBaTh MaKCHMAaJIbHBINA 0allj1, KOTOPbII MOXKET MOJIyYUTh YYaCTHHUK 32 €r0 BHINOJIHEHUE;

— IpPU COCTaBJIEHMU 3aJlaHUi, OJaHKOB OTBETOB, KPUTEPHEB M METOJIMKU OICHUBAHUS

BBITIOJIHEHHBIX OJIUMITUATHBIX 33IaHUH HEOOXO0IMMO COOIIOIATh €UHBIN CTUIIb 0(OPMIICHHUS.

6. Ipunuunbl (GopMHUPOBAHHUST KOMILUIEKTOB 33JaHUIl M MeTOIAMYeCKHe MOAXO0IbI

K COCTABJICHHUIO 3aJaHUH MYHUIIMNIAJIBHOI0 3Tana 0JJMMIIHAa/IbI

61 Ha MYHUIUIIAJIBHOM JTari€ OJIMMIIMAJbl YYaCTHUKaM MpEaAIaratoTCa KOMIIJICKTEI
3a/laHuii, pa3paboTaHHbIE PETHOHAIBLHON MPEIMETHO-METOINYECKOH Komuccuend. OnTumanabHOe

KoJIn4ecTBO 3agaHuii: 6. Ilpu TectoBoM (hopmate 3amanuii (3¢pekTnBHOM IpU MpOBEIECHUM HTara
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C MCIIOJIb30BaHUEM HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH) KOJMYECTBO 3aJaHUN
MOXET OBITh YBEJIWYECHO. 3aJaHHWs MYHUIUMIAIBHOTO 3Tala OCHOBBIBAIOTCA HAa TEMAaTUYECKOH
MpOrpaMMe, COCTABJICHHOW LEHTPAIbHOW MPEIMETHO-METOJANYECKOM KOMHMCCHUEHW BCEPOCCHICKOM
OJIMMITUABI MIKOJIBLHUKOB 10 acTpoHomuu (IIpunoxenue 1).

VYdacTHUKaM M3 KaXIOW MapajuleNd JOJDKEH OBITh MPEATIONKEH CBOM KOMIUIGKT 3aJaHMU,
IIPU ATOM HEKOTOPBIE 3aJaHUSI MOT'YT BXOJUTh B KOMIUIEKThl HECKOJIBKHUX BO3PACTHBIX Napajuieneit
(kak B WMJIEGHTUYHOM, TaKk W B oTiMYaromieica (opmynupoBke). KoMmIuiekTsl 3alaHuil JOTKHBI
00Ja1aTh TEMaTHYECKOM MOJTHOTOM, TO €CTh COOTBETCTBOBATh PA3IMYHBIM BOMPOCAM TEMaTHUYECKON
IIPOrPaMMbl OJIUMITHA/IBL.

K onmumnuagHpIM 3a1aHUSAM NIPEIBSABISIOTCS CIEAYIONIHNE 00IIre TpeOOBaHUS:

— COOTBETCTBHE YPOBHS CIIOKHOCTH 3aJJaHUI 3asiBJICHHOW BO3PACTHOM IPyIIIE;

— TEeMaTH4ecKoe pazHooOpas3ue 3a/aHuii;

— KOPPEKTHOCTH (POPMYITUPOBOK 3a/1aHUI;

— yKa3zaHME MaKCHMaJbHOTO 0aJa 3a Kax/10€ 33JaHHe U 3a Typ B LIEJIOM;

— COOTBETCTBHE 33JaHUI KPUTEPUSIM U METOJIUKE OLICHUBAHUS;

— HaJIW4YMEe 3aJaHUM, BBIABISIIOUIMX CKJIOHHOCTb K HAy4YHOW JESITEIIbHOCTU M BBICOKUU
YPOBEHb UHTEILIEKTYaIbHOTO Pa3BUTHS YHACTHUKOB;

— HaJIW4YMEe 3aJaHuM, BBIABISIIOUIMX CKIOHHOCTb K IIOJYYEHUIO CHELUUAJIbHOCTH,
JUTSI TIOCTYIUIEHUSI HAa KOTOPYIO(-ble) MOTYT OBITh IMOTEHIIMAILHO BOCTPEOOBAHBI PE3YNIbTATHI
OJINMITHA/IBL;

— HEJONMYCTHMMO  Hajlu4he  3aJaHuii, MNPOTUBOpEYAIllUX  [PaBOBBIM, O3TUYECKUM,
ACTETUYECKUM, PEIUTHO3HBIM HOPMaM, JEMOHCTPHUPYIOIIUX aMOpaJIbHBIE, IPOTUBOIPABHBIE
MOJIEJIH TTOBEACHUS U T.I1.;

— HEJOIMYCTHMMO HaJIMYUe 33/JaHUM, IPEICTaBICHHBIX B HEM3MEHHOM BHJIE, TyOIUPYIOIINX
3a/laHus IPOLUIBIX JIET, B TOM YMCJIE /ISl IPYroro ypoBHs 00pa3oBaHUs.

3amaHus TOJKHBI MMETh TEOPETHUYECKUH XapakTep, TO €CTb He TpeOoBaTh JJs pEeIIeHUs
UCTOJIb30BaHUSl KaKUX-THOO aCTPOHOMHYECKHUX TPUOOPOB M  DIEKTPOHHO-BBIYMCIMTEIBHBIX
CPEICTB, 32 MCKIIIOYEHHWEM HENPOrpaMMHUPYEMOT0 KaJbKYJIATOpa, W BBINONHSITHCS O€3 BbIX0a
Ha YJIUILY.

KoMIuiekT 3amaHuii [OJDKEH COAEpKaTh 3aJaHusl PasiIMyHOM ciokHocTh. IIpumepHo
MOJIOBUHA 33JaHUil MYHMIIMOAJIBHOIO JTana JAOJKHBI MPEACTAaBIATh Kareroputo 1, apyras
MI0JIOBMHA 33JaHUN OTHOCATCS K Kareropuu 2. COOTHOIIEHNE KOJIMUYECTBA 3aJaHuil kaTteropuu 1 u 2
MOKET HM3MEHATHCA B PAa3HBIX BO3PACTHBIX NapalieNsX € Y4YeTOM CHeUu(UKH KOHKPETHOU

CUTyallul X YPOBHA IMMOATOTOBKHU YHYaCTHUKOB.
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B xoMIuIeKkT olMMIMaHbIX 3aJaHUi M0 KaXK10M BO3pACTHOM rpyre (KJ1accy) BXOJUT:

— OnaHk 3aganuii (cM. npumep opopmiieHus B [Ipunoxenun 2);

— Onank orBeToB (cM. mpuMep odopmienus B [Ipunoxenun 3);

— KpUTEpPHUM U METOJAMKA OLICHUBAHUS BBIIIOJHEHHBIX OJIMMIIMAHBIX 3aJlaHUM (CM. IpUMEP
odopmiienus B [Ipunoxenuu 4).

brnanku 0TBETOB HE JOJDKHBI COAEPKATh CBEIACHUI, KOTOPhIE MOTYT PACKPBITh COJIEP)KAHUE
3a/laHUN.

IIpu pa3zpa®oTke KpUTEPUEB M METOAMKM BBINOJHEHHBIX OJIMMIIMAJHBIX 3aJaHUM Ba)KHO
PYKOBOJICTBOBAThCS CIEIYIOIMMHI TPEOOBAHUAMHU:

— MOJIHOTa (JOocTaTO4yHas JeTajlu3alMsi) ONHUCAHUS KPUTEPUEB U METOJUKU OLIEHUBAaHUS
BBINOJIHEHHBIX OJIMMIIMAHBIX 33JJaHUI 1 HAUHUCIIEHUs OaliloB;

— IMOHSATHOCTh, IIOJIHOLEHHOCTh U  OJHO3HAYHOCTb  IPHUBEACHHBIX  HMHAUKATOPOB
OLICHUBAHMSI.

HeoOxoauMeie cripaBoYHBIE CBEICHHS JJIsi PEIICHUS 3alaHus (3HA4YeHUs (PU3MUECKUX M
ACTPOHOMMYECKHUX MOCTOSHHBIX, (PU3MUYECKUE XapaKTEPUCTUKHU IIJIAaHET U T. II.), KOTOPbIE 3aBEJOMO
HE SBJIAIOTCSA OOIIEU3BECTHBIMHU, MPUBOJATCS B TEKCTE YCIOBUS WM, €CIH 3TO MPESYCMOTPEHO
COOTBETCTBYIOIEH IPEAMETHO-METOJUYECKON KOMUCCHEN, BBIHOCSTCS Ha JIMCTBI CO CIPaBOYHBIMU
JAHHBIMHU, KOTOpBIE BBIIAIOTCS YYaCTHHKAM OJIMMIIMAJbI BMECTE C YCIOBHMSMM 3agaHuil. [lomHbiii
CIHCOK CIIPAaBOYHBIX MaTEPHAJIOB (KOTOPBI MOKET OBITh IMOJHOCTHIO WJIM YaCTHYHO HCIIOJIb30BaH
PEMETHO-METOAMUECKUMH  KOMHUCCUSIMHM)  cozepkuTcss B IlpunoxkeHun 5 K HacTOAIMIMM
PEKOMEHIALIUSIM.

B Ilpunoxxennu 7 npUBOAATCS NPUMEPHI OJUMIIMAIHBIX 3aJaHUM Pa3INYHON TEMATHKU U
CJIOKHOCTH, KOTOpPBIE B IIEJIOM XapaKTEPU3YIOT BO3MOKHBIM YpPOBEHb CIIOKHOCTH KOMIUIEKTOB U
MYHHIIMIIAJIBHOTO JTala BCEPOCCHUMCKON ONMMIMAALl IO acTpPOHOMHUHU. [[si Kakooro 3agaHust
YKa3bIBAETCS IIYHKT METOJAUYECKOM MPOrpaMMBbl, KOTOPBIN ATO 3aJJaHUE 3aTParuBacT, €ro KaTeropus
CJIOKHOCTH M NIPHUMEpPHAsl PEKOMEHJAlMs, Ha KAaKOM JTalleé M B KaKOM BO3pPAaCTHOM NapajliesIn
MOKHO HCHOJb30BaTh 3aJjaHue Takoro ypoBHA. CamM 3aJaHUs HENOCPEICTBEHHO He MOZym
3aumcmeoeamuyca 0e3 uzmeHeHuil Tpy NOArOTOBKE KOMIUIEKTOB 3a1aHuil. Taxke KaTeropuiecku
HEJIOMYCTUMO HCIIOJIb30BaTh KOMIUIEKTHI 33/JaHUi JIOOBIX OJMMIIMAJ 10 aCTPOHOMHUH MPOIUIBIX
JeT.

[Ipu pazpaboTke 6J1aHKOB OTBETOB HEOOXOJUMO YUUTHIBATh CIEAYIOLIEE:

— TEpBbI JTUCT OJaHKa OTBETOB — TUTYJIbHBIA. Ha TUTYITBHOM JHCTE JOJKHA COAEPIKATHCS
cienyomas UHpopManus: ykazaHue 3Tana oJuMIuaabl (IIKOJIbHBIA, MyHULIUNAIbHBIN); TEKYLIIUI

y‘le6HLII>i roa, moJji€, OTBCACHHOC IIOM KOI[/IJ_II/I(bp Y4aCTHUKA; CTPOKU Ui 3allOJIHCHHUSA HOAaHHBIX
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yuactHukoM (D.U1.O., knacc, moiHOe HAaUMEHOBaHHME 00pa30BaTENbHON oOpraHu3anuu) (IpuMep
TUTyIbHOTO Jrcta [Ipunoxenue 3);
— BTOPOH U TOCJEAYIOIIME JUCTBHl COJEpKaT MOJisi, OTBEIECHHBIC ISl PEHICHUN 3a/laHuil.
Ha Hux ykaspiBaeTcs koia/mmdp ydacTHUKA; HOMEpa 3aJaHus; NpU HEOOXOAMMOCTH — TIOJe
TS BBITIOJIHEHHMS 3a/IaHHsl YYACTHUKOM (Pa3MHOBAHHBIN JIMCT, TAOJIHUIIA, CXeMa, PUCYHOK, U T. 11.);
MO>KHO YKa3bIBaTh MAaKCUMAJIbHBIN 0allj1, KOTOPBIl MOXKET MOJIYYUTh YYaCTHHUK 32 €r0 BHIMOJIHEHUE;
— TPU COCTABJICHHUU 3a/aHUH, OJTAHKOB OTBETOB, KPUTEPUEB M METOAUKH OLECHHBAHUS

BBITIOJTHEHHBIX OJIMMITHATHBIX 33JaHUI HE00X0IUMO COOIIOaTh CIUHBIA CTUIIb O()OPMIICHHSI.

1. Hepe'{eﬂb ClIpaBOYHBIX MaTepualioB, Cpeacrs CBHA3H H IJICKTPOHHO-
BBIYHCJIATEIbHOM TCEXHHKH, Pa3pelI€cHHbIX K HCHO0/Jb30BAHUIO BO BpEMs IIPOBCIACHUA

OJIMMIINAAbI

HpI/I BBITTIOJTHCHHUH SaIlaHI/II\/JI MKOJIBHOTO W MYHHUIUIIAJIBHOI'O 3TallOB  OJIUMIIMAAbI
AO0IMYCKAaCTCA HCIIOJIBb30BaHHUC TOJIBKO CIIPAaBOYHBIX MaTcpuraioB, npeaoCTaBJICHHBIX
opraHusaTropamMu, IMPEAYCMOTPCHHLIX B 3aJaHHUAX W KPUTCPUAX OLCHUBAHUWA. Hcnonn3oBanne
JIFOOBIX CpCaACTB CBA3M Ha OJUMIIMAAC KaTCTOPHYCCKH 3allpCliacTCAd. YyacTHUKH MOTYT

HCIIOJIb30BaTh COOCTBEHHBIE HCMIPOrpaMMHUPYCMBIC KAJIbKYJIATOPHI.

8. KpnTeplm U MeTOAMKA OIleHUBAHHUSA BBINMOJHEHHBIX OJIMMIIHATHBIX 3aJaHUM

JUis TpoOBEepKM pelIeHHH Y4YaCTHUKOB (OpMHpYyeTCs JKIOpHU, COCTOSIIEee M3 4YHUCIia
NEAarornyecKux, HAy4YHO-TIEJarOTHYECKUX pabOTHHUKOB, PYKOBOZSAIINX pabOTHUKOB
00pa30BaTeNbHBIX OpraHU3allMii, AacIUpaHTOB, MoOeaAUTeNed MEXIYHApPOAHBIX  OJMMIIHAJ
IIKOJIbHUKOB U MOOeAUTEeNed M MPU3EPOB 3aKIIIOUUTENBHOIO 3Tama BCEPOCCHUICKON OIMMIIUA/IbI
IIKOJIbHUKOB ~II0  aCTPOHOMHMM UM  (u3MKe, a Takke CIEUUaINCTOB,  O0JaJaloNuX
npoeCCHOHATBLHBIMI 3HAHUSIMHM, HABBIKAMH U ONBITOM B OOJAaCTH acCTPOHOMHHM U (DU3HKH.
YHCcneHHOCTh K0P IIKOJIBHOIO ¥ MYHHMIMIIAJIBHOTO 3TAllOB OJMMIIMAABI COCTABISET HE MEHEe 5
YEJI0BEK.

Jlia oOecnieyeHnss 0OBEKTUBHOM M €IMHOOOpPa3HON MPOBEPKH pEIIEHUE KaKJI0To 3a/laHus
JIOJIKHO ITPOBEPATHCSA OJHUM U TEM K€ YJICHOM JKIOPH y BCEX YYAaCTHHUKOB B JaHHOW BO3PacTHOM
napajulesy, a Mpu JOCTaTOYHOM KOJIMYECTBE WICHOB XKIOPH - HE3aBUCUMO JIByMs YIE€HAMH >KIOpU
C TIOCIIETYIOIIEH KOPPEKIMEH CYIECTBEHHOTO Pa3JINurs B UX OIICHKAX OJTHOM M TOU e padOTHI.

Pemenne Kkaxaoro 3alaHus OLIGHHBAETCS B COOTBETCTBUM C PEKOMEHIAlMSIMH,
pa3pabOoTaHHBIMU MPEIMETHO-METOINYECKON KOMHCCHUEN. AJbTEepHATUBHBIE CIIOCOOBI pEIIeHMUS,

HC YYTCHHBIC COCTAaBHUTCIIAMH 3a)IaHI/H7I, TAaKXC OIICHHUBAKOTCA B TOJTHOU MEpE IIpHU YCJIOBUH HX
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KOPPEKTHOCTH. BO MHOTrMX 3aJjaHMAX OHTallbl PEIICHHs MOXXKHO BBINNOJHATH B HPOU3BOJIHLHOM
HOPSJIKE; ITO HE BIMSET HA OLIEHKY 3a BBIIIOJIHEHNUE KaXA0I0 ATala U 32 3aJaHUE B LIEJIOM.

[Ipy yacTMYHOM BBIIIOJHEHUM 3a/aHUS OLIEHKA 3aBUCUT OT CTENEHU U IPaBUIbHOCTU
BBITMIOJTHEHHS] Ka)XXI0r0 dTama pelieHHUs, IpU 3TOM YaCTUYHOE BBIMOJIHEHUE HTara OleHUBAETCS
NPONOPUMOHAILHONH dYacThio OayyioB 3a 5ToT d3Tam. Ilpu mpoBepke pemieHUs HEOOXOAMMO
OTMEYaTh CTEINIEHb BHIMOJIHEHHS €0 STAllOB U BBHICTABIICHHBIC 3a KaXK/IbIH ATal KOJUYEeCTBA OalIOB.

Ecnu TOT wim MHOM 3Tanm pelieHHs MOKHO BBIIOJHUTH OTIEIBHO OT OCTajJbHBIX, OH
olieHUBaeTcs He3aBucuMo. Ecnm ommOka, cienmaHHas Ha NPEABIAYIIMX 3Tanax, HE HapyllaeT
JIOTUKY BBIIIOJIHEHUS MOCIEAYIOLIETO U HE MPUBOAUT K a0CYPIHBIM pe3ylbTaTtaM, TO MOCIEAYIOIUI
3Tall MPU YCJIOBUU IIPABUIIBHOTO BBIIOJIHEHUS OLIECHUBAETCS MTOJIHOCTHIO.

Xropu He yuyuThIBa€T pEIICHUS WM YacTU PEIICHUN 3aJaHUl, U3II0KEHHBIE B YEPHOBHKE,
Jlake MU HAJUYUU CCBUIKM HA YEPHOBMK B UMCTOBOM pemieHMH. OO0 3TOM HEOOXOAMMO OTJEIbHO
IpeIyNpeanTh YIaCTHUKOB MIEpe]] HauaaoM OJIMMITUAIBL.

Xropu HOMKHO NTPUIEPKUBATHCA MPUHIMIA COPA3MEPHOCTH: TaK, €CIU B PELICHUU
JOIyIIeHa rpy0ast acTpoHOMHYECKast Wil (pu3udecKasi onrOka ¢ abCypAHBIM BHIBOJIOM (HAmpuMep,
CKOPOCTh OOJIBIIIE CKOPOCTU CBETA, Macca 3BE3/Ibl, CYIIECTBEHHO MEHbBIIIAsl peaibHOU MacChl 3eMIu
U T.].), Bce pemieHue oreHuBaercss B (0 0ayuioB, TOrJa Kak HE3HAYHMTENbHAs MaTeMaTHYecKas
omrOKa JOKHA CHUKATh UTOTOBYIO OIIEHKY He Ooliee, ueM Ha 2 Oauia.

Hwxe npeacrasiena npuMepHas cxema OLIEHUBAaHU pEeIIeHHH 1o §-0aIbHON cucTeme:

0 GayIoB: pelieHne OTCYTCTBYET, a0COIIOTHO HEKOPPEKTHO, WIIM B HEM JIONYyIlleHa rpyoas
acTpoHOMHYECKas WiIH (pusndeckast ommoka;

1 Gamn: mpaBUIIbHO yrajaH OMHAPHBIN OTBET («Aa-HET») 6€3 000CHOBAHNS,

1-2 Oanna: mombITKa pelIeHUs HE TNpHUHEcTIa CYHIIECTBEHHBIX MPOJBIKEHUH, OIHAKO
IIPUBENIEHBI CO/IepKAaTeIbHbIE aCTPOHOMUYECKUE WK (PU3HYECKHE COOOpaKEHUsI, KOTOPhIE MOXKHO
UCIOJIb30BaTh MPH PEIIEHUH JaHHOTO 3a/laHMs;

2-3 Oara: TPaBWIBLHO YTaJiaH CIOXKHBIM OTBET 0Oe3 OOOCHOBaHUS WM C HEBEPHBIM
000CHOBAHHEM;

3—6 OayUTOB: 3aJ]aHKE YACTHYHO PEIICHO;

5—7 6auI0B: 3a/1aHUE PEIIEHO MOTHOCTHIO C HEKOTOPBIMU HEIOUETAMU;

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

BricTaBneHne npeMuanabHBIX OajlIoB CBEpX MAaKCUMaIbHOM OLIEHKM 3a 3aJaHUEe He
JIOITYCKaeTCsl.

B TectoBbix 3amaHusaX, 3QQEKTUBHBIX NMPHU MPOBEIECHUU OJHUMIIMAILI C HCIOJIb30BaHUEM
UH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTUH, OLIEHKa ompeenseTcs: (GopManibHO HA OCHOBE

OTBCTA YHAaCTHHUKA 110 aJITOPHUTMY, 3a1aBACMOMY IJId KAXKAOTO 3aJaHUs.
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9. Hcnoab3oBaHue y4eOHOH JHTepaTypbl M HHTEPHET-PeCypcoOB NpPH MNOATOTOBKeE

IIKOJBbHHUHKOB K OJIMMIIHAAEC

[Ipy MOAroTOBKE YYaCTHUKOB K IIKOJIHHOMY M MYHUIMIAIBHOMY JTalaM OJMMITUAIbI
1eJ1eCO000Pa3HO HUCIOJIb30BATh CIEAYIOIINE HUKETPUBEICHHBIE HCTOYHUKU:

1. A.B.3acos, B.I.Cypaun. Actponomus. 10-11 ximaccel. — MockBa: BHMHOM.
JlaGopartopust 3nanuii, 2019.

2. D. B. Kononosuu, B. 1. Mopo3z. O6muii kypc actponomuu. — Mocksa: URSS, 2017.

3. IL. I'. KynukoBckuii. CripaBouHUK Jt0OUTENs acTpoHOMUn. — Mocksa: JInbpokom, 2016.

4. Duuuknoneaus st nereil. Tom 8. Acrponomusi. — MockBa: «ABaHtat+y, 2011.

5. B.T'. CypauH. ActpoHOMUYeCcKHE ONMMIMAJIBL. 3a1a4n ¢ pemeHusamu. — Jlenann, 2018.

6. B.I'. Cypaun. ActpoHoMudeckue 3a1a4yu ¢ pemenusmMu. — Mocksa: JIubpoxom, 2014.

7. B. B. IBanoB, A. B. Kpusos, II. A. JleancenkoB. IlapagokcanpHas Bcenennas. 250
3anad o acrponomuu. — CII6I'Y, 2010.

8. O. C. YrompHukoB. Bcepoccuiickas onumnuaga MIKOJBHUKOB TI0  aCTPOHOMUH:
CoJiepXKaHue OJIMMITMA/Ibl U TOArOTOBKA KOHKYpcaHToB. — Mocksa: AIIKulIIIPO, 2007.

9. O. C. YronpaukoB. Actponomusi, 10—11 knaccel, 3amauynuk. — Mockga: [IpocBemenue,
Llentp «Cdepsi», 2018.

10. A. M. Tarapuuxos, O. C. Yroneaukos, E. H. @aneeB. COopHUK 3a71a4u ¥ yIpaKHEHUH.
10-11 xmaccel. — Mockaa: [Ipocsemnienue, 2018.

11. Caiit Beepoccuiickoii onumIiuapI mo actpoHoMun — http://www.astroolymp.ru.
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IMPUJIOKEHUA

IIpuiaoxennue 1.

MeToauyeckasi MPorpaMmMa oJIMMITHAbI

Oﬁmne NPUHIHUIIBI COCTABJICHUSA NIPOrPaMMBbI.

Metoauueckass IporpaMma, OIpPEIENsIoas TEMbl Kypca aCTPOHOMHH, KOTOpbIE MOIYT
OBITH 3aTPOHYTHl B 33JaHMUSIX TOTO WJIM MHOTO ATala OJIMMIMAJILI B TOW UM UHOW BO3PACTHOMU
napajuienau, Oplia mepepadoTana IEHTPAIbHONW PEIMETHO-MeToAnYecKo komuccueit B 2019 romy
u Bcrynuia B aeiictue ¢ 2019/2020 yue6HOrO roxa.

OCHOBHBIM NPHUHIIMIIOM T[OCTPOCHMUSI TMPOTPAMMBbI  SIBIIIETCA  IOCJEAOBATENIbHOE U
HENPEPHIBHOE MPOXOXKICHHE IIKOJIHLHUKOM €€ Pa3/IeJioB B paMKaxX MOJITOTOBKH, BHE 3aBUCHMOCTHU
OT €ro pe3yJbTaTOB Ha BCEPOCCHUHCKON OJMMIIMAZE B TOM WM MHOM y4deOHOM rony. Kaxmbrit
1epexo/l K MOCIeyIolIeMy 3Tany IpelycMaTpuBaeT riy0OKOe OCBOGHUE OJHOTO MJIM JIBYX HOBBIX
pa3zienoB, BHICTPOEHHBIX B COOTBETCTBHUU C JIOTHKOW H3Yy4YEHHUs Kypca acTPOHOMHUU Ha Tpex
[UKJIaX — HayaJlbHOM, 0Aa30BOM U YIIIYOJIGHHOM, ¢ MUHUMHU3AlMEH YacTOThl CMEHBbI TeM. Takum
00pa3oMm, MOAroTOBKa Oy/IeT HaWIy4IlIuM 00pa3oM crocoOCTBOBATH HE TOJIBKO MPAKTHKE PEIICHU
OJIMMITMAJHBIX 3a/1aHNH, HO U 00IIEMY aCTPOHOMHYECKOMY 00pa30BaHUIO IIKOJIbHUKA.

Nmest HenmpepbIBHYIO CTPYKTYPY NPOXOXKIEHUS Pa3AeiOB U YPOBHEH, E€CTECTBEHHYIO
JUISl UI3Y4YEeHUsT TpeAMeTa, NporpaMma XapaKTEepPHU3YeTCsl  «IMaroHaJlbHBIM»  COOTBETCTBHUEM
C ONPEJEICHHBIMH 3TallaMd BCEPOCCUMCKON OJMMIINAJIbI, OMHCAaHHBIM B CIEAYIOLIEM pa3fele.
B cBsi3u ¢ 3TUM, Ha paHHUX STanax OJUMITMAJILI HE BCTPEYAIOTCS TPYIHBIE BOIPOCHI MO3THUX
ATANOB OJIMMIHAABI MPEeABIAYIUX JeT oOyueHus. [Ipu mepexone oOydaromierocs B ClEAYIOIINUMA
KJIacC BOIIPOCHI CMEMIAIOTCA B PAHHIOK CTOPOHY HA OJMH 3Tall.

OmnpeneneHHble BOMPOCHI JAHHOTO MepeyuHs TPeOyIoT yrilyOoJIeHHOM MOATOTOBKHU MO (QU3uKe
1 MaTeMaTuke. B 3TOM ciyyae COOTBETCTBYIOIIME ACIEKThl CMEXHBIX JUCIHUIUIMH YKa3bIBAIOTCA
B KOHIIE pa3jena.

B xomrmnekT 3agaHuit, mpeasiaraeMbpIX y4aCTHUKAM Ha TOM WJIM WHOM J3Tare, MOTYT BXOJUTh
KaK 3aJaHusi TEKYILEro YpPOBHS, COOTBETCTBYIOUIME YKAa3aHHBIM pa3jiellaM MNpOrpaMMbl, TaK H
CBSI3aHHBIE C paHee M3YYCHHBIMU pasjienaMud. BoO3MOXHO Takke BKJIIOYEHUE 3a/IaHMid,

OXBAaTbhIBAKOIINX HECKOJIBKO TAKUX TEM.
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Tabauya

YpoBHu (puMckue nu(pbl) U pa3aensbl (apadckue HUPPHI) TEMATHYECKOTO CIIMCKA BONPOCOB,
COOTBETCTBYIOLIME PA3HBIM 3TANIaM BCEPOCCUIICKON OJIMMIINAbI
B Pa3HbIX BO3PACTHBIX Napaljiesisix

Oﬂu?wn;zz b1 LlxonvHolu MynuyunanvHoitl Pecuonanvnurii 3axnouumenvHulu
4—6 Kacchl I (1,2)
7 Knacc I (3) 1 (4)
8 Kkiracc 11 (4) IV (5)
9 knacc IV (5) V (6,7) VI (8,9) VII (10, 11)
10 xmacc V (6,7) VI (8, 9) VII (10, 11) VI1(12), IX (13)
11 xnacc VI (8, 9) VII (10, 11) VI (12) X (14, 15)

ObocHosanue pacnpeoenenus.

[IpuBeneHHass «IMaroHaJbHAas» CTPYKTypa paCHpeieiCHUs IO3BOJIIET COXPAaHUTh
MOCJICIOBATEIPHOCTh OCBEIICHHSI TEM YYaCTHHKOM BHE 3aBUCHMOCTH OT PE3YJIbTaTOB €ro
BBICTYIUICHHS HAa OJIMMITHAJIC B TOM WJIM MHOM Y4eOHOM rojay. DTO BaXKHO JUIS TIPOXOXKICHUS BCEX
9TAaloB, B TOM WYHCJIE 3aKIIOYUTEIbHOro. Ha pernoHanbHOM H  3aKIIFOYUTEIBLHOM JTarax
paccMaTpuBalOTCsS TeMbl He HmbKe 0azoBoro mukia, [lpu »TOM 3amaHusi, CBS3aHHBIE C TEMaMU

yrayosieHHoro nukia (pasaenst 13-15), mpuBoAsSTCS TOJMBKO Ha 3aKitounTenbHOM 3Tane B 10 u 11

K1accax.

TEMATHYECKHUHU CIIMCOK BOITPOCOB

YPOBEHSDB I (4-6 kiaacchbl, IIKOJbHBIA Tam).

Paszgea 1. Knaccuueckasi actpoHoMUS (HAYAAbHBIN IUKJI).

§ 1.1. 36e30mno0e nebo.

OOnbexThl, HabMIOaeMble Ha THEBHOM M HOuHOM HeOe: Comnnue, JIyHa, 3Be37pbl, TUIAHETHI,
HCKYCCTBEHHbIE CIYTHUKHU 3€MJIM, METEOphbl, KOMEThl, MII€UHBI MyTh, TYMAaHHOCTH, TaJaKTHKU.
CozBe3ausi, Hanbosee ipKue 3Be3/Ibl U XapaKTepHble 00bEKThl HeOa 3eMill, XapaKTepHbIE YCIOBUS
ux BuauMocTH B Poccum m npyrux crpaHax mupa. OpueHtuposanue no IlomspHoil 3Be3ne.
Hexotopele sipkue 3Be3abl U Apyrue oO0beKThl, BUAUMBIe U3 CeBepHoro um HOxkHOro momymapus
3emutn.

109



$ 1.2. 3emns, ee ceoticmea u osudicerue.

Tpu 6a30BBIX dakTa 0 3emiie: mapoodpazHasi popma, BpalieHHe BOKPYT CBOCH OCH U BOKPYT
Comnna. @opma u pasmepbl 3emin. CMeHa BpEeMEH Tojla, PAaBHOJCHCTBUS M COJIHIICCTOSHHS.
OCHOBHBIE €UHHUIIBI BPEMEHU: COJIHEUHBIE CYTKH M Tponudeckuil roia. Bugumbiii myte CoaHua

1o H66y, 304 aKaJIbHBIC CO3BC3 M.

§ 1.3. Jlyna, ee ceoticmea u osudicemue.
JBwxenue Jlyasl Bokpyr 3emumn u oceBoe Bpamenue Jlyael. Cmena ¢a3 JlyHBbL
Cunonnueckuit Mecsal. OCHOBHBIE THIIBI COJHEYHBIX M JIYHHBIX 3aTMEHUMN, YCJIOBUS HX

HACTYIUICHUA.

Paznen 2. Crpoenne BeesieHHOI (HaYaIbHbBINA ITUKJI).

$ 2.1. Connye u nianemot.

I'eonenTpryeckas u requoreHTpudeckas cucreMbl Mupa. Ctpoerre COTHEYHON CHUCTEMBI:
ConHile; TUIaHeThl M UX CHYTHUKH; KApJIMKOBBIC IJIAHETHI; aCTEPOU[IbI, KOMETHI U JIpyrue Majble
tena. ActpoHomudeckas enuuauia. Paccrosaue ot ConHila, cTpoeHue U (Ka4eCTBEHHO) GU3HYECKUE
XapaKTepUCTUKU TutaHeT. HaOnrojeHwe IiaHeT, WX BHAMMOE OTJIMYME OT 3Be3l]. KpymHeimme
CIYTHUKHM TUTaHeT. VICKyCCTBEHHBIE OOBEKTHI KOCMOCA: CIYTHHUKH, 30HJIBI, aBTOMAaTUYCCKUE

MEXIIJIaHEeTHBIEC cTanuu. MccnenoBanue OJIMIKHETO KOCMOcCa.

§ 2.2. 36e30vl u paccmosiHus 00 HUX.

XapakTepHble pacCTOSAHUS 10 OMMKaWIIMX 3Be3]] B CpaBHEHMU ¢ Maciitabamu CosHeyHOU
CUCTEMBI, INPUHLUIBI HU3MEPEHUs paccTosiHUs. CKOpOCTh CBeTa, CBETOBOM TIOJ, €ro CBS3b
C aCTPOHOMHMYECKOW eAVHMIEH. XapaKTepUCTHKM 3BE3J: Macca, paauyc, TeMIeparypa.
IIpencraBineHne O ABOMHBIX 3BE3JaX M OK30IUIAHETaX. 3BE3JHBIE CKOIUICHUS, UX OCHOBHBIE

CBOWCTBA.

$ 2.3. Obvexmul 0anekozo Kocmoca.
Karanor Mecche, ero camble U3BECTHBIE O0BEKTHI. TyMaHHOCTH. ["amakTHKH, UX OCHOBHBIC

cBoiicTBa u Tunbl. [IpencraBienne o pacCTOSHUAX /10 FalakTHK U MaciuTtadax BeeneHHOM.

CmedicHble 6onpocyl puzuxu.
[TonsTrst Macesl U WOTHOCTH. OOBEM U MIIOTHOCTH IIapoodpa3zHoro Tena. [IpsmonuneiiHoe

pacnpoCTpaHCHUC CBETA, ITIOHATUC O IMMPECJIOMIICHUHN CBCTA.
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YPOBEHSD 11 (7 knacc, mIKOJBHBIN TAI).
Pa3nea 3. Hebecnasi cpepa (HauanbHbINA IUKI, YacTh 1).

§ 3.1. I'eoepaguueckue xoopounamet.

I'panycHas u yacoBas mepa yria. lllupora m mosrora Ha moBepxHocTd 3emuu. [lomroca,
9KBATOp, Mapajulen W MepuauaHbl. ['eorpaduyeckoe mojoKeHHEe KOHTHHEHTOB M KPYMHEHUIIHX
cTpaH Mupa (kadectBeHHO). durypa 3emuu. DKBaTOpHAIbHBIA W MOJIAPHBIA paauycel. [lnnHa

OKPY>KHOCTH 3KBATOpa, MECpUaMaHa.

§ 3.2. ['opuzonmanvHvle KOOPOUHAmMbl Ha HebecHoU cghepe.

[Tonstre HeGecHOU cdepbl. OCHOBHBIC TOUKH HAa HEOCCHOU cdepe: 3eHHUT, HaUP, IMOTFOCHI
mupa. CTOpOHBI TOpU30HTA, HEOECHBIH MepuauaH. VM3MeHeHue BHAa 3BE3HOTO HeOa B TEUEHHE
CyTOK M B TeueHue roxaa. llogsuxkHas kapra 3Be3gHOro Heba. CyToyHOE ABM)KEHHE HEOECHBIX
CBETUJI, BOCXO]I, 3aX0/l, KyJiIbMUHaIusA. BeicoTa 1 actpoHOMUYeCcKui a3uMyT cBetuiia. [lomoc mupa,
€ro BBICOTA HaJ TOPU30HTOM. VCTHMHHBIA W MaTeMaTH4ecKuil TOpu3oHT. IIpencraBneHue

00 atMocdepHoii pedpakiiy, ee BeIHUnHa y TOPHU30OHTA.

CmedicHble 6onpocbl Mamemamuxu.
I'panycHas u ywacoBast mepa yrina. [lonstue cdepsl, 6onpmue u mansie Kpyru. @opmyna
JUISL JUIMHBlL  OKPY)KHOCTH. TeopemMa O pPaBEHCTBE YIVIOB CO B3aMMHO NEPIEHIUKYJISIPHBIMU

CTOpOHAMHU.

YPOBEHSD III (7 kiacc, MyHMIUNIAJIbHBIN 3TAI; 8 KiIacce, KOJbHBIN 3TaM).
Pa3nea 4. Hebecnas cepa (HayanbHBINA UKJL, YACTh 2).

§ 4.1. Yenosvie usmepenus na nebe.
VYT0BbIe paccTOSIHUA MEXy HEOECHBIMU 00bEKTaMU. YTIIOBBIE pa3Mepbl 00bEKTa, X CBS3b

C JINHEHHBIMU pa3MepaMHu (IIPU U3BECTHOM PACCTOSIHUM, MAJIbIE YTJIbI).

§ 4.2. [lapannaxc u ceomempudecxkue cnocoobl usmepeHull paccmosiHull.

Omnpenenenue paguyca 3emMiId M3 aCTPOHOMHUYECKHX HaOMOJIeHUi. 3aBUCUMOCTH
PacCTOSIHUS IO BUIMMOTO TOPH30HTA M €T0 TOJI0KEHUS OT BHICOTHI HaOmoeHns Ha 3emute. Oomiee
MOHTHE Tapautakca. [ eoMeTpUYeCKUi METOJ ONPEICIICHUS PACCTOSHHUS JI0 aCTPOHOMHYCCKHX
00BeKTOB. ['OpHU30OHTANBHBI U TOAWYHBIM Mmapamnakc. Ilapcek, ero cBsi3b ¢ aCTPOHOMHYECKOMN

€IMHMIICH U CBETOBLIM I'OJIOM. XapaKTepHLIC SHAYCHHA CYTOUHOT'O Iapajlylakca ONMU3KHUX OOBEKTOB
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(Connua, JIyHBI, HCKYCCTBEHHBIX CIIYTHHKOB 3€MJIM) U TOJUYHOTO Mapajuiakca OirmKaiimmx 3Be3I.

Bnusnue CYTOYHOI'O IMapajljiakca OJIM3KUX CBETHII HA MX BBICOTY HaJl TOPU30OHTOM.

§ 4.3. DxeamopuanvHvlie KOOpOUHamvl Ha HebecHoU cghepe.

Bonbmre n mansie Kpyru HeOECHOM cepbl, MPUHLIUIBI TOCTPOCHHUS CUCTEM CHEPUIECKUX
koopauHat. CKIIOHEHHE U 4YacOBOM yroii. BbICOTHI CBETHII B BEpXHEH UM HIXKHEW KyJIbMUHALUM IS
a0001 Touku 3eMild, He3aXOsIIMe U HEeBOCXOJAIINE CBETUIA. YTOI MEXIY JTUHUSIMH HEOECHOrO
9KBATOPa U TOPU30OHTOM B TOUKE UX MEPECEUYCHUs B 3aBUCHMOCTHU OT IIUPOTHI MecTa. BripaxkeHus
JUI YTIIOBOTO PACCTOSHUS MEXIY OBYMs TOYKaMHM HeOa JUIsl 3JIEMEHTapHBIX ciaydaeB (OJM3KHe
TOYKH, TOYKH HA TOPU30HTE WM SKBATOPE, HA OJHOM a3MMYTE, MEpUIUAHE WIIH KPYTe CKIOHEHHUS).

Crepeorpaduueckas mpoeKIus.

§ 4.4. DxeamopuanbHvlie KOOPOUHAMbL U BPEMSL.

[IpsiMmoe BOCXOXkIeHHUE CBETWIIA U 3Be3HOE Bpems. COOTHOIIECHUE 3BE3/IHBIX U COJTHEYHBIX
CyTOoK. MecTHOe collHeYHOe BpeMs. BcemupHOe Bpems, MOSICHOE M JeKpeTHoe Bpems. YacoBbie
nosica W 30HBI, TPAXIAHCKOE (aAMHUHHCTPATHUBHOE) BpeMs, JHHHS IepeMeHbl aar. Ce30HHBIH

nepeBoj yacoB. FOnuaHnckue aHH.

§ 4.5. Buoumoe osuocenue ConHya u sxmunmudeckue KOOpOuHamol.

OKIINIITHKA, €€ TTOJ0XKEHUE B SKBAaTOPHAJIBHOM crcTeMe KoopAuHat. [lomoca sKIMNTHKY, UX
noJio’keHre Ha Hebe. ['ennonenTpuyeckas cucrema koopauHaT B ConHeuHol cucreme. Tponuku u
noJisipHble Kpyru Ha 3emie. M3meHenue ckioHeHuss CojHIIA B T€UEHHE IO/, MOJISIPHBIM JEHb,
noJisipHas Houb. Knnmmarnueckue u acTpoHOMUYECKuUeE nosica 3emin. ['ennoneHTpudeckas cucrema

koopauHat B COJIHEUHOHN CUCTEME.

§ 4.6. OcHosbl remoucuucienus: u usmepenust 6peMeHu.
Kanennapusie roja, MecsIl ¥ CyTKH, UX COOTHOIIEHUE C TPOMUYECKUM T'0JI0M, CHHOIMYECKUM
MECALIEeM M COJIHEUYHbIMU cyTKamu. CHCTeMbl pa3MyHBIX KajleHjaaped. BucokocHblll rop,

FOJIMAHCKUI U FpI/IFOpI/IaHCKI/Iﬁ KaJICHAAphb. ColtHeYHEIC Yachl.

Cmedrcnbie 60npocvl MamemamuKu.
Pannannas u yacoBass mepa yria. YTaoBoW pasmep Tena. IIpsAMOyronbHeld TPEyroJbHUK.
Teopema Iludaropa. Dnementsl TpuroHomerpuu. CraHgapTHas 3amuch yuciaa. MaTeMaTHUecKue

onepanuu co creneHsaMu. [1oap30BaHNe HEMPOrPaMMHUPYEMBIM HHKEHEPHBIM KAJIBKYJISATOPOM.
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YPOBEHD IV (8 knacc, MyHuuMnaabHbIi 3Tan; 9 Kjiace, KOJIbHBIHA 3TaI).
Paznen 5. Kunematuka CoJiHeUHOI cuCTeMbI (HAYaJIbHBINA ITUKJI).

§ 5.1. Kunemamuka nianem ¢ Conneunoti cucmeme (npubaudiceHue Kpy2osulx opoum,).

Ynpomennas 3anuch 1l 3akona Kemepa st KpyroBoi opOUTHI (Kak SMIIHUPUYSCKUI (aKT).
VYriioBas v IMHEWHAs CKOPOCTh IJIaHEThl OTHOCUTENbHO CosHlla. CHHOIMYECKUM U CUIEpUYECKUI
nepuoJl miaaHeTsl. BHyTpeHHMe M BHemHHe maHeThl. KoHdurypamum u ycinoBHS BUANMOCTH

IJIaHECT.

§ 3.2. Manvie mena Conneunou cucmemul (npubnudicenue Kpy208ulx opoum).
JIBM>KCHHE KapiIUMKOBBIX W MAJIBIX IUIAHET (B MPEANOIOKCHHE KPYrOBOM OpOWTEHI).
[IpencraBieHne O MABMIKEHMHM KOMET M METEOpPHBIX MMOTOKax. BHemuue obnactu ComHedHON

cuctemsl. [losic Koitnepa, o6iako Oopra.

$ 3.3. Heuosicenue Jlynol u cnymuuxog nianem (npubaudicenue Kpy2oswvix opoum,).

Cunoguueckuid u cuaepuyeckuit mnepuonabl JlyHbl, ux cBsi3b. CoNHEYHbIE U JIYHHBIC
3aTMeHHs. Bennunna (hasbl, Mpoa0IDKUTEIbHOCTD, CTaIUN 3aTMEHUS. XapaKTePHbBIC PACCTOSIHUS U
nepuoJibl OOpalIeHusl CIYTHUKOB IUIaHeT. OmnpeneneHne CKOPOCTH CBETa Ha OCHOBE aHalM3a

JABVKCHUSA CITYTHUKOB IIJIAHCT.

Cmeoncrble B80NpOCsbL mMmamemamuxKu.

[Tonobue TpeyroiabHUKOB. Bo3BeneHue B cTeneHb, KBaipaTHbIE M KyOUYeCKUE KOPHHU.

CmedrcHuble 6onpocvl puzuxu.
ITonsATHE Neproaa ABUKEHHUS 110 OKPYKHOCTH, YIJIOBOM CKOPOCTH PAaBHOMEPHOT'O KPYTrOBOI'O

JABMKCHUA. HpHMOHHHCﬁHOC pacipoCTpaHCHUC CBCTA.

YPOBEHD V (9 kiaace, MynununaabHslii 3tan; 10 kiace, KOJAbHBINA 3TAI).
Pa3nen 6. HeOecHasi MexaHuKa (HAYaJIbHBIH IUKJI).

$ 6.1. 3axon écemuproco macomeHus, O8UdICEHUE NO KPY208Ol opoume.

3aKOH BCEMHPHOTO TITOTEHUS. YCKOpEHHE CBOOOJHOTO TAJCHUS W CHJA TKECTH
Ha pa3NM4HbIX HeOecHbIX Tenax. Kpyrosasi (mepBas KocMHuYecKasl) M yrjoBas cKopocTh. Bec u
HeBecoMOCTh. CBA3b aTMOC(EPHOTO JTaBJICHUS HA MMOBEPXHOCTHU IJIAHETHI U CUJIBI TSKECTH, OLIEHKA

Macchl aTMOC(hepHI.

113



§ 6.2. Mexanuxa naanem ¢ Conneynoil cucmeme (MpubudzceHue Kpy2oswix opoum).

Ilepuon oOpamenusi, Beipaxenue III 3axona Kemuepa B 0000meHHoit (opmynupoBke
JUIS KPYTOBBIX OpOWT. JIWHEiHAas CKOpOCTh IUTaHEThl OTHOCHTENBHO 3emuu. [lerieoOpasHoe
JBI)KCHUE IIJIAHET, TeOLCHTPUYECKasl YIriioBask CKOPOCTh IJIAHEThI HA HeOE B MOMEHT OCHOBHBIX

KOH(UTypaIui.

§ 6.3. JlsudiceHue uckyccmeemHvlx cnymuuxog u Jlymel 6oxkpye 3emau (npubnaudiceHue
Kpy2080tl opbumul). /usiceHue cnymuukos nianem.

[TpunuBEI, UX MEPUOANIHOCTh. VICKYCCTBEHHBIC CITYTHHKH 3€MJIM Ha HU3KUX OpOMTax, MX
BUIUMOE JIBIKEHUE HAa HeOe. TopMokeHHne CIyTHHKOB B aTMocdepax muiaHeT. ['eocranimoHapHbIe

CIIYTHHKH.

Cmedicnble 60NpPOCHbL Mamemamuxku.

Cro)XeHHE U BIUHTAaHHUE BCKTOPOB.

CmedicHble 6onpocbl puzuxu.

3aKOH BCEMHUPHOro TAroTreHus, 3akoHbl HptoToHa. Cuna TskecTw, Bec Tena. Benumunna
YCKOpEHUsl CBOOOAHOIO MaJEeHMs, LEHTPOCTPEMUTEIBHOIO YCKOpeHHUs. HMHepuuaibHble H
HEMHEpLMaJbHbIE CcHCTeMbl oTcyera. 3akoHbl Herorona. IlepBas kocMuueckas (Kpyronas)

CKOPOCTb.

Pazgen 7. AcrpoHOMHYeCKAasi ONTHKA (HAYAJIbHBIN IUKJI).

§ 7.1. Cxemvl u npunyunst pabomol meneckonos.

JIuH3bl W 3epkania, MPOCTEHIINE ONTHYECKHE CXEMbl TEJIECKONOB - pedpakTopoB H
pedaexropos. [TocTpoenue nzodpakeHuii, pokycHoe paccTosiHUE. YTIIOBOE YBEIUYEHHE, MacITad
n300pakeHys], pa3pelaromas CrHocoOHOCTh TelleCKona. BBIXOIHOW 3padok, pPaBHO3PAYKOBOE
yBenuuenue. [lpencraBieHne 00 OrpaHMYEHUM —pa3pellarolledl  CIIOCOOHOCTH — TellecKoIa
(KauecTBEHHO), aTMOC(hEepHOe OrpaHHYEHHE pa3periaonel CcrnocoOHocTH. Bua  pazmuuHbIX
HeOecHBIX 00BeKTOB B Teseckor. IlpencraBienue o mpueMHukax uznydenus (rias, [13C-marpuna

u T. 1.). HekoTopble BUIbI MOHTUPOBOK (albT-a3uMyTajibHasl, SKBaTOPHAIbHAs).

CmedicHvle onpocbl pusuxu.
3aKoHBl reoMeTpuYecKoi onTuku. OTpakeHHe W MPeIOMJICHHE CBETa Ha TpaHUIE JBYX

cpen. [lnockue u chepuueckue 3epkaina, MuH3bl. [locTpoeHne n300paskeHUH.
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YPOBEHb VI (9 kaacc, peruoHaabHblii 3Tan; 10 kjiaacc, MyHMUMOAJbHBIA 3Tam;

11 knacce, MIKOJIbHBIH ITAII).
Pa3znen 8. 3Be3qnas acrpoHoMus (0a30BbIii IUKJI).

§ 8.1. Dnepeus uznyyenus.
[ToHATHST MOUTHOCTH W3Iy4eHHS (CBETHMOCTH), JHEPreTHYECKOTO IOTOKa W3Iy4CHHUS,
TUIOTHOCTHU MOTOKA M3JTYYCHHUS, OCBEIICHHOCTH, SIPKOCTH. Y ObIBaHHE MIOTHOCTH TOTOKA U3ITy4SHUS

00paTHO MPONOPIMOHATILHO KBAAPaTy paccTOsHUS (0e3 yueTra IMOTJIOUIeHNUs).

$ 8.2. llIkana 36e30HbiX GeNUYUH.
Bumumas 3BesgHas BennunHa. ®Dopmyna Ilorcona. Buaumele 3Be3HbIE BEJIWYHHBI
HauOoJiee SIPKUX 3Be3] M IUTaHeT. [loBEepXHOCTHAs SIPKOCTh, €€ HE3aBUCHMOCTb OT PAaCCTOSHUS,

3Be3/[Has BeJIM4YMHA (JOHA HOUHOTO HebA.

$ 8.3. 3asucumocms 36€30H0U eIUYUUHBL O PACCIMOSHUSL.

3aBHUCHMOCTD 3BE3/IHOM BEITMYUHBI OT PACCTOSIHUS O OOBEKTa B OTCYTCTBUE IOTJIOMICHUSI.
Monynb paccrosinus. VI3MeHeHrne BUIMMOM SIPKOCTH IUIAHET MPU MX JBUKEHUHU BOKpYr CosHua
(6e3 yuera (hasbl, cirydaid KpyroBbIX OpOUT). AOCOTIOTHAS 3BE3/IHAS BEIMIMHA 3BE3/IbI, A0COTIOTHAS

3BC3Has BCJIMYHMHA TCJII CoJIHEYHOH CUCTEMBI.

§ 8.4. Dnekmpomacnummnule 80HbL.
JlnvHa BONHBI, MEPUOA U YAcCTOTa, CKOPOCTh PACHPOCTPAHEHHsS B BaKyyMe U B cpeje,
MoKa3arenb mperaoMieHus. /uana3zoHsl AMeKTPOMArHUTHBIX BOJH. BUAWMBIN CBET, IIMHBI BOJH U

uBera. [Ipo3pauHocTs 3eMHOM aTMOc]ephl i pa3IuYHBIX JUANa30HOB AIEKTPOMArHUTHBIX BOJIH.

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

3BC3bI U OCBCIHICHHOCTDL OT HEC, CBA3b C a0COJIFOTHOU U BUJIMMOM 3BE3IHOM BEINYMHOM.

$8.6. Connye.
Crpoenue u xumudeckuit cocraB. [loBepxHocts ConHIla, ISITHA, UX TeMIIEpaTypa U Bpems

#u3HU. [{ukiael comHeunon aktuBHOCTH. Bpamenne Connna. CosHeuHast HOCTOSTHHAS.

§ 8.7. Jlsuoicenue 36e30.
Oddext Homnepa. JlydeBas u TpaHcBepcaibHasi CKOPOCTh 3Be3/1bl. COOCTBEHHOE JTBUKECHUE

U MMapajiyilakC 3BC3/IbI.
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$ 8.8. Jsoiinvie u 3ammennble nepemenHuvle 36e300l.
JIBrKeHHe JABYX TeJI COIOCTAaBUMOM Macchl Ui ciaydash KpyroBweix opOut. LleHTp Mmacc.
O606mennsii 111 3akon Kerepa ans KpyroBoro ABM)KEHHUS. 3aTMEHHBIC IEPEMEHHBIC 3BE3[IBI,

TJIaBHBIN U BTOpI/I‘-IHLIﬁ MUHHUMYM, UX FJ'Iy6I/IHa U JJIUTCIBHOCTSD.

$ 8.9. IInanemwt u sx30n1aHEMUL.
Cdepuueckoe um reoMeTpuueckoe anbOeno. 3oHa obOuTaeMocTd. KadecTBEHHOE MOHSTHE
0 MapHUKOBOM 3¢ dekre. J[BHKeHHE SK30IUIaHET BOKPYr 3BE3] JJIA Clydas KPYTOBBIX OpOMT.

TpaH3uTHI 3K30IJIAHET, UX BPEMEHHbIE U ()OTOMETPUUYECKHIE CBOMCTBA, YCIOBHS HAOIIOCHHUS.

$ 8.10. 36e30Hvle ckonneHus.
XapakTepuCTUKHU U HAOJI0JaeMbIe CBOMCTBA PACCESIHHBIX U IIAPOBBIX 3BE3HBIX CKOILICHUN
U BXOJSIIMX B HHUX 3Be3]. PacronokeHue ckoruieHud Ha HeGe. MeTon TpymmoBOro mapaiiakca

ONPEAEIICHUS PACCTOSHUMN A0 CKOIIJICHUM.

$ 8.11. Ocnogvl eanakmuuecko acmpoHOMUU.

[Ipencrasnenue o crpoennu Hamei ["anaktuku. [[Bmxenue Conuua B ["anakTuke.

Cmedicrble B80NpPOCbL Mamemanmuxku.
Jlorapupmuueckoe wucuucienue. Ilmomans moBepxHocTH cdepbl. TemecHbrit  yroi.
[Tpubmmkennble BeuucieHus. [IpaBuna okpyrienus,, yucio 3Havamux mudp. CTeneHHas 3anuch u

HpI/I6J'H/I)KeHHBIe BBIYMCIICHHS C OOJBIIMMU U MAJILIMU YUCIaMH. AHaAIU3 l"pa(bI/IKOB.

CmedrcHovle 6onpocvl pusuxu.

OOmiee MOHATHE SHEPTUM, MOIIHOCTH, IMOTOKA 3HEPrHM, IUIOTHOCTH IOTOKA HHEPIrHH,
APKOCTH, OCBeIleHHOCTU. [loHATHE 00 >IEKTPOMAarHUTHBIX BOJIHAX, JUIMHA BOJIHBI, MEPUOJ U
4acTOTa, CKOPOCTh paclpOCTpaHEHMs], JMaNa30Hbl 3JIEKTPOMArHUTHBIX BoJH. I[loHsATHe 006

abcooTHO YepHOM Tesie. Buasl Termonepenaun. ddext Jomnepa. [lonstre nenTpa macc.

Pa3znen 9. ActpoHomuyeckasi onTuKa (0230BbIN UKI).

§ 9.1. Ocpanuuenue paspewaroueti CHOCOOHOCMU MeNECKONA.

[lonatue o mudpakuuu. JuppakiMOHHOE OrpaHUYEHHE paspelaromieil crnocoOHOCTH

TCIJICCKOIIA.
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$ 9.2. Ceemocuna u npoHuyarOwas CnocoOHOCMb meneckond.
OTHOCHTENBHOE OTBEPCTHE TEJIECKOIA, €ro MPOHUIIAIONIAsT CITIOCOOHOCTh. BuauMmerii 6meck
TOYCYHBIX M TPOTSHKCHHBIX HCTOYHUKOB TIpu HaOmOgeHuu B Teneckom. [IpencraBieHue

00 OrpaHHYEHUSX HA MIPOHUIIAIOIIYIO CITIOCOOHOCTH Teseckona (poH HouHOTo Heba).

$ 9.3. OcHosHble npuemMHUKU U3LYYeHUS.

CBoiicTBa U CTPOCHME YEJIOBEUYECKOTO IU1a3a. JlHeBHOE M HOYHOE 3peHue. PaBHO3paukoBoe
yBenuueHue teineckona. QPoroammapatel. Jmadparma, Bpems oskcmozunuu. [13C-marpuusl,
CTpOEHHE U MPUHLUIBI paboThl. OTHOIIEHNE curHAN/yM. Abeppaluu oNTUKU. BuHbeTHpoBaHue,

1yOMHA PE3KOCTH.

Cmedrcrbie 60npocel huzuxu.
[Tonstue 06 uuTepdepenun u audpakuuu. llpenensl NPUMEHUMOCTH T€OMETPUUECKON
orntuku. [lonarue o mudpakmun cBera. CBOWCTBA U CTPOCHUE UYEIOBEYECKOro Tiaza. AbGeppanuu

OIITHKH.

YPOBEHDb VII (9 kaace, 3akiaw4uTeabHbIid 3Tan; 10 kiacce, pernoHAJbHBIN 3TAaIl;

11 ki1ace, MyHUIIUNIAJBbHBIH 3TAI).
Paznen 10. HeOecnas mexanuka (0a30BbIi IHKJI).

§ 10.1. 3axonwvl Kennepa, ogusicenue no sununcy.

Dnrc, ero XapakTepUCTHKU — Oonbllias U Majas OcH, SKcueHTpucureT. Tpu 3akoHa
Kemepa st ciydast 60nbIoi 1eHTpaibHONM Macchl. [loTeHnuanbHas SHEprus B3auMOJEHCTBUS
TOYeYHbIX Macc. Mmmynsc u MoMeHT umnysbca. llepuiieHTp M amoueHTp, CKOpOCTb JABMXKEHHUS
B ATHX Toukax. [lapaOonnueckas (BTopas KOCMHUYECKasi) CKOPOCTb. DKCIEHTPUCUTET U CKOPOCTH

B [IEPULIEHTpPE Mapadosibl U TUIEPOOIIBI.

$ 10.2. Hebecnas mexanuka ¢ Conneunou cucmeme.

XapakTepuCTUKN OPOUT IJIAHET, KApIMKOBBIX TUIAHET U acTeponioB. KoMeTsl, uX IBHKEHNE
B ConHeuHol cucteme. ['eoneHTprYecKass M IelHMOLEHTPUYECKAss CKOPOCTb. MeTeopHbIe OTOKH,
panvanTel.  MexmuaHeTHsle — mepenersl 1o Tpaektopuu  Ilannepa-I'omana.  Benukue
OpOTUBOCTOSIHUS Mapca. da3a NPOU3BOIBHOTO OCBEIIEHHOI'O IIapa, PaBEHCTBO JHMHEWHOW H
wiomaaHoi ¢aspl. M3MeHeHne BUAMMOW SPKOCTH IUIAHET M KOMET IO XOIy WX JIBHKCHHUS
JUIS Cllydasi JUTMITUYECKHX OpOMT C yderoMm ¢a3bl. [IBW)KeHHE CHYTHUKOB IulaHeT. Tperbs

KOCMHUYCCKasA CKOPOCTh, 'paBUTALIUOHHAA CBA3aHHOCTb CUCTCMBI.
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§ 10.3. Cucmema Connye — 3emna — Jlyna.
Xapaktepuctuku opOutThl JIyHbl, mepureid u amoreii. CoJHEYHBIC M JIYHHBIE 3aTMEHUS
JUTSI cIydasi TIPOM3BONIbHBIX pacctosiHuil 10 Comuna u Jlynsl. KonbiieoOpa3Ho-IOIHBIE 3aTMEHHUS

Comnama. [Tokpeitus JIyHOU 3Be3/1 U TUTaHET, YCIOBHS UX HaOmroaeHuid. JIuOpamuu JIyHbI.

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

Pacnipoctpanenune 3akoHoB Kemiepa Ha ciiydail mpou3BosibHBIX Macc. O06oOmennbii 111
3akoH Kemepa s smnmuntudeckoro ABmkeHus. llpuBenennas macca. JlomnepoBckuili MeTon
OTKpPBITUS M aHallu3a JBOWHBIX CHCTEM U JK30IUIAHET. DJIEMEHTHI OpPOUT JBOWHBIX 3BE3Nl U
9K30IIaHeT (dJIeMEeHTapHble ciydau). BoccTaHoBlieHHME XapaKTEpPUCTUK OpPOUT IBOMHBIX 3BE3]
U3 HaOmoieHui (3NeMeHTapHble ciiydan). J[BHKeHHe 3Be3[] B IOJI€ LEHTPAIbHO-CUMMETPUYHBIX

Macc (3BE3HBIX CKOIICHUH, LIEHTPOB IaJIAKTHK ).

Cmedrcrbie 60npocvl MamemamuKu.
DIINIC, CBSI3b PA3IMYHBIX XapakTepucTHK duunca. Ilnomans smnunca. Ilonstue o
napabone u runepbosie. Teopembl CHHYCOB M KOCHHYCOB. CJOXKE€HHE M BBHIYMTAHHE BEKTOPOB.

q)OpMy.]II)I HpI/I6JII/DKCHHOFO BBIYMCJIICHUA OJI1 MAJIbIX IMapaMCTPOB.

CmedicHble 6onpocbl puzuxu.
NMmynbsc, MOMEHT HHEpLIMH, MOMEHT UMITyJbca. [loTeHInanpHas SJHeprus B3auMOACUCTBUS
TOYEYHBIX MacC. 3aKOHbl COXPAHEHHUs DHEPIUHU, UMITyJbCa W MOMEHTA HMMIyJlbCa A Claydas

ToueuHbIX Macc. KocMuueckue CKOPOCTH. Z[BI/I)KGHI/IG B I10JI€ C(l)equeCKH'CHMMCTquHOﬁ MaccChbI.

Pa3nea 11. HeGecnas cepa (0a30BbIi HUKT).

§ 11.1. Ypasnenue spemenu.
Uctuanoe u cpemnee Comune. McTuHHOE W CpeaHee COJNIHEYHOE BpeMs, YpaBHEHHUE

BPEMCHH, €T0 XapaKTCPHBIC 3HAUCHUS HA MPOTAKCHUU I'OJ1a. AHanemma.

§ 11.2. Abeppayus ceéema u nonpasKku K KOOPOUHAMAM CEEMUL.

TonoueHTpuyecKkue M TeOLEHTPUUYECKUE KOOpAUHATHL. 3MeHeHHe BUIIMMBIX MOJIOKEHUIN
CBETWJI BCJENCTBHE IBWKeHUs 3emun. [lapamnmaktudeckuii u abeppallmOHHBIA AJUTAIICHI 3BE3T
Ha pa3HbIX SKJIUNTUYECKUX MUpoTax. [lonpaBku K relMOLEHTPUYECKUM KOOPAMHATAM U JIyYE€BBIM

CKOPOCTSAM 3BE3 .
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§ 11.3. Ilpeyeccus ocu spawenus 3emuu.
[IpenBapeHue paBHOJACHCTBUM, 3BE3AHBIA (CHICPUYCCKUM) M TPOIMHUYECKHH TOJM, HX
COOTHOIIEHHE. VI3MeHeHHe SKBaTOPHAIBHBIX W HKIUNTHYECKHX KOOpPIMHAT 3BE3]l BCJEICTBUE

npeueccuu. Hyranus (kauecTBEHHO).

Cmedrcrble 60npoCbl MamemMamuKu.
PaGora c¢ rpadukamm wu Tabmuuamu. JIuHEWHAs anmpoKCHMAIus, OIpe/eIeHUue
K03((uIMeHTOB JHHEHHOW 3aBucUMOCTH. OIleHKAa MOTPEIIHOCTeH MPSMBIX M KOCBEHHBIX

usmepenuil. [IonsaTHe 0 cpeIHEKBaAPATUYECKOM OTKIIOHEHUU.

Cmedrcrbie 60npocel huzuxu.
MoMEHT CHuJIbl, MOMEHT HMIIYJbCa, HMIIYJILC MOMEHTa cuiabl. OCHOBHOE YypaBHEHHUE

JWUHAMHWKH BPalaTCIIbHOI'O ABUKCHUA.

YPOBEHD VIII (10 kaacce, 3akia04uTe/bHbIN 3Tan; 11 ki1ace, peruoHaIbHBIN 3TaM).
Pazpnen 12. JnemenTsl acTpodu3uku (0a30Bblil ypOBEHb).

§ 12.1. Keanmosas npupooa ceema.
KBaHTOBO-MexaHW4eckass MoJeib aroma. [loHATHe 00 DHEPreTHYECKHX YpPOBHSIX
371eKTpoHOB. KBaHTOBBIE U BOTHOBLIE CBOICTBA cBeTa. POTOHBL, (POTOIDPEKT. DHEPTUsS U UMITYIBC

KBaHTOB, CBSI3b C UACTOTOM U JIJIMHOM BoJHEI. [{aBnenue cBera. Dddekt [lolintunra-Pobeprcona.

$ 12.2. OcHo6bl chekmpaivbHo20 aHanu3a.
Cnexktp wusnyueHus. IloHsThe cHekTpanbHOM JMHMM M3JIY4YEHHS M TOIVIOIICHUS,
JUHEWYaThlii M HempepbIBHbIN cnekTp. CHeKTp aToMa BOAOPOAA M BOAOPOIONOAOOHBIX HOHOB.

Bunet 3ananus cnektpa (kak QyHKIIMYA YaCTOTHI WIIH JUTMHBI BOJTHBI).

§ 12.3. Cnexmp uznyuenus 36e30.

XapakTepHbIM BUJI CHEKTpa U3JIyudeHUsl aOCONIOTHO YEpHOro Tejia. 3akoH cMelieHus Buna.
®oromerpuueckue  cucrembl  UBVRI, nokazarenn  nBera. [lBeroBas  Temmeparypa.
Bonomerpuueckas 3Be3qHas BeIMYMHA, OoNoOMeTpHuecKas mompaBka. IloTeMHeHue TUCKOB 3Be3J

K Kparo.

§ 12.4. Knaccugpuxayus 36e30.
CnexTpasibHBIE KJIACChl 3Be3/], WX CBs3b C dPdexktuBHON TemmepaTypoit. Kiaccer

CBCTHUMOCTH 3BEC3[ (CBerI‘ UTI'aHTbl, THUT'aHTHI, KapJ'II/IKI/I). I[I/Ial"paMMLI «CHCKTP-CBCTUMOCTb» U
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«uBer-ceetuMocTh»  (I'epummpynra-Paccena), rnaBHas mnocienoBaTreiabHOCTb. COOTHOLIEHHE

«MacCa-CBETUMOCTb» IJIA 3BE€3 [ TJIaBHOM IIOCJICA0BATCIIBHOCTH.

§ 12.5. Aoepnas ghusuxa u mexanuzmol sHep2o8blOeneHUs 36€30.

JluHamuueckas, TeIUIoBasi W sJIepHAs MIKAIBI, UX XapakTepHble BpeMeHa. CBs3b MacChl U
SHEpruu mokos. JedekT Macchl, JHEPTHsl CBA3HM M 3aBUCHUMOCTH yIEIHHOW SHEPTUU CBSI3U OT YHCIa
HyKkJI0HOB. CHHTE3 W pacmaj], BbIACIICHUE YHEPruu (KaueCTBEHHO). 3aKOHBI COXPAaHEHHUsS 3apslia U
DHEPruM B SACPHBIX peaknusx. CBOWCTBAa D3JIEMEHTAPHBIX YACTHI. YCJIOBUS NPOTEKAHUS

TEPMOSJICPHBIX peaKkuii B HeJIpax 3BE3/, MPOTOH-MPOTOHHBIN UK. HelTpuHo.

§ 12.6. Deonroyusa HopmansHbix 36e€30.

3Be3noobpazoBanue, ero obnmactu B [amaktuke. Macca J[xunca. Tumbsl 3BE3gHOTO
HacejeHus: B Tanmaktukax. Cragusi riaaBHOM mocienoBaTesnbHOCTH. CTaausi KpacHOTO TUTaHTA,
CHUHTE3 TSKEJIBIX DJIEMEHTOB B sifipe. PaBHOBecHe M MepeHoC PHEPruu B 3Be37aX. DBOJIOIMOHHBIC
TPEKH MaJOMACCUBHBIX M MACCHUBHBIX 3Be3]l Ha auarpamme [epmmmnpyHra-Paccema, Bum 3Toit
JUarpaMMmbl JUIsl 3BE3JAHBIX CKOIUICHHH, OINpeAeNieHHe WX BO3pacTa IO TOJIOKEHUIO «TOYKH

IMOBOpPOTan». 3Be3)1HbIe acconyanuu.

§ 12.7. Ilynvcupyrowue nepemeHmbvie 36e30bl.
Hedenapl, uX XapaKTEPUCTUKH. 3aBHCUMOCTh «IIEPUOA-CBETUMOCTBY, OIpeIeIcHHe
paccrosiuuii. [lpencraBnenue o mojoce HecTabwibHOCTH Ha auarpamme ['epummpynra-Paccena.

3Be3b! Tuna RR Jlupel, noaronepuoanyeckue nepeMeHHbIe 3BE3/bl.

§ 12.8. Ilo30nue cmaouu 368010yl 36€30.

benble kapnuku, HEUTpPOHHBIE 3Be31bl, 4YepHbie ObIpbl. IIpegenst Yanapacekapa,
OnnenreliMepa-BonkoBa. ['paButannonHbiii paguyc. HoBeie 3Be3nbl. CBEpXHOBBIE 3BE3[bl, MX
KIacCU(UKallisg M OCHOBHBIE cBoiicTBa. [lmaHeTapHble TYMaHHOCTH M OCTAaTKH BCIBIIIEK

CBCPXHOBBIX. Hyan&pBI.

§ 12.9. Meoiczgesonas cpeoa.
[lnoTHOCTH, TEMIEpaTypa W XHUMHUUYECKHMUM COCTaB MEX3Be3AHOW cpeapl. [IbuieBbie
obnaka. Obnactu H I u H II. Monexynspusie obnaka. Jlunusg 21 cm. 'a3oBeie u nuddys3nsie

TYMaHHOCTH.
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$ 12.10. I'anakmuxu u 0CHOBbI KOCMOJOCUU.
Knaccudukanus n HaGmoaTenbHbIe CBOWCTBA ralakKTUK. MecTHas Tpynna rajlakTuk. TUIbl
3BE3QHOr0 HacejaeHUs. CBEPXMACCUBHBIE YEPHBIEC IBIPHI B JIAKTHKAX, AKTUBHBIC sllpa T'aJaKTHUK,

KBa3apbl. 3akoH Xa00ia, KpacHOE CMEIIEHHUE.

Cmedrcrbie 60npocvl MamemamuKu.
[IpowsBognas  ¢yakuuu. MccnemoBanue  (GyHKIMA Ha  OCHOBE  ITPOM3BOIHOM,

FeOMeTpI/I‘IGCKI/Iﬁ CMBICJI HpOHSBOI{HOfI.

CmedicHble 60npocyl puzuxu.

KBantoBbie u BONHOBBIE CBoOiicTBa cBeTa. MDOTOHBI. DHEPruss M HUMIYJIbC (POTOHOB.
Buemnuit poroaddexr. HaBnenue cBera. KBantoBo-mexanudeckas mozens aroma. [locTynatsl
bopa. Craumonapusie coctosinus atoma. [loHsTHEe 00 SHEPreTHYECKUX YPOBHAX DJICKTPOHOB
B atrome. Buapl ciektpoB. CriekTpanbHblid aHanu3. CIeKTp atoMa BOJOPOia U BOAOPOAONOA00HBIX
noHoB. CBsi3p Macchl M SHepruu. JlepekT macchl, SHEPrusi CBS3U U YyIENIbHAs SHEPTUsl CBS3H.
3akoHbl coxpaHeHus B sjepHod ¢usuke. CuHTe3 W pacman saep. TepMmosiAepHble peakluu.
OCHOBHBIC CBOWMCTBA DJJIEMCHTAPHBIX YaCTHUI[ (DJCKTPOH, MPOTOH, HEUTPOH, (HOTOH, HEHUTPUHO).

CaoiicTBa uaeanpHoro rasa. [louarue o reMneparype, 1aBlI€eHUU Ta3a, KOHUEHTPALUU YaCTHULL.

YPOBEHD IX (10 kaacc, 3aKkJIH0YUTEIbHBIN 3TAII).
Paznen 13. HeGecnas ciepa (yriaydsieHHbIH YPOBEHB).

§ 13.1. Cymounvie nymu ceemun (00wuii cuyyai).

OcHoBBI chepuueckoi TPUTOHOMETPUH. [TapanmakTudeckuii TPEYTOJIbHHUK.
[TpeoOpazoBaHus TOPU3OHTANBHBIX, SKBATOPHAIBHBIX U SKIUNTHUYECKUX KOOpAMHAT. Bhrumcienue
YIJI0BOTO PACCTOSIHUS MEKIY TOUYKaMU HEOECHOU cephl Ui MPOU3BOIBHOTO ciaydasi. ASUMYTHI U

YaCOBBIC YTJIbI BOCXOJa U 3ax0oda CBECTUI AJId MMPOU3BOJIBHOTO CKIIOHCHUSA U HIUPOTHIL.

$ 13.2. Cucmema Connye-3emna-Jlyna (obwuii ciyuatii).

Bpamenne MHUM  y370B M JMHMM  alCUj] JYHHOW  OpOUTHI, TPONUYECKHUH,
AQHOMAJIUCTHYECKUN U JIPaKOHUYECKUH Mecsipl. HakiaoH JyHHOH OpOUTHI K SKJIMITUKE, YCIOBHS
JUISl HACTYIUIEHUS! COJHEYHBIX W JYHHBIX 3aTMEHUH pa3IMYHbIX THMHOB. L[MKIIBI 3aTMEHUH, capoc.
Cepun nokpsituii JlyHoit 3Be3n u 1uiaHeT. IlpenenpHas skiaunTudeckas IIMpOTa U PACCTOSHUE

OT y3Jia JIs1 HaCTYIUUICHUSA 3aTMEHUM Pa3JIMYHBIX TUIIOB, ITOKPBITUA 3BC3/Ibl UJIU IIJIAHCTHI.
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§ 13.3. J[sudicenue onuzkux men 6 Hebe 3emau (oowuti cayqatl).
Buaumelii myTh JIyHBI U HCKYCCTBEHHBIX CITYTHUKOB B HeOe 3eMin. TpuaHrynsmus OJIM3Kux
00BEKTOB (CIYTHUKOB, METEOpOB). YueT HechepuyHocTH 3emiin. OCHOBBI COBPEMEHHBIX CHCTEM

CIIyTHUKOBOM HaBHUTallUU.

§ 13.4. I'anakmuueckas cucmema KOOpOUHAm.

OcHOBHBIE TOYKH M OOJBIINE KPYTH, NMPEoOpa3oBaHHsl B JPYrue CHUCTEMBbI HEOECHBIX
koopauHat. Ilonokenue neHTpa [aJlakTUKM W TajJakTUYECKUX IIOJNIOCOB B Hebe 3eMilu.
XapakTepHble MOJOXKEHHUS DPA3TUYHBIX TUMOB HEOECHBIX OOBEKTOB B TaJlaKTUYECKOH cHCTeMe

KOOp/IHAT.

Cmedrcrbie 60npocvl MamemamuKu.
OcHoBbl chepuueckoil TPUTOHOMETPHH, CPepuyecKue TEOPEeMbl CHHYCOB U KOCHHYCOB.
[Tnomane mapoBoro ciosi, ydactka cdepbl. JIuHelHas anmpoKCHMallus, OMIpEIeCHUE ee

K03 PHUIIIEHTOB.

YPOBEHD X (11 kiacc, 3ak/J1094TeIbHBIN 3Tam).
Pa3nea 14. HeGecnas mexaHnuka (Yriry0J1eHHBIH IUKI).

§ 14.1. Dnemenmul opoum.

[TpocTpaHCTBEHHOE TIOJIOKEHHE OPOWTHI, KEIUICPOBBI JJIEMECHTHI, OCHOBHBIC TOYKH H
HampaBlieHUs. DJEMEHTHl Napa0ONUYecKOW U THUNEpOOTUYECKOW OpOUTHL. DKCICHTPUCHUTET,
MPULIETBHBINA MMapaMeTp W yroll MeXAYy acHMOToTaMu rumnepOonbsl. OpOUTHI ABOWHBIX 3BE3] U

HK30TUIaHET B MPOCKIIUU Ha HeOecHYI0 cdepy (00mmii ciydaid).

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

Touku Jlarpamxka. [IpunuBnoe yckopenue. Chepa Xusmta, noiocts Poma. [Ipeacrasnenne
00 ycToHYMBOCTH cucTeM. M3MeHeHne opOUT MajibIX MJIaHET U KOMET NMPH CONMKEHNUHU C OOJIbIINMU
IUTAaHETaMH, aKTUBHBIE U TAaCCUBHBIE I'PaBUTALMOHHbBIE MaHEBPHI. BricoTa MpHiIMBOB (3/1IeMEeHTapHas
teopusi). IlpunuBHOEe paspyllleHHe CIYTHUKOB (3yeMeHTapHas Tteopus). [IpwinBHOe TpeHue

(Ka4ecTBEHHOE MPEICTABIICHUE).

§ 14.3. [lsudsrcenue cucmem ¢ nepemeHHOl Maccou U SHepeuel.
Ypasuenus L{uonkosckoro u Memepckoro. Teopema o Bupuane 1jisi TpaBUTAIIMOHHO-CBS3aHHBIX
cucTeM. [IBrmKeHUE CITyTHUKOB B aTMOcdepax TUIaHEeT, ABMKEHHE TeJT OKOJIO 3BE3/] ¢ CHITHHBIM 3BE3THBIM

BCTPOM. 3BOJ’IIOI_II/I}I TECHBIX ABOMHBIX cucTeM. IloHsTHE O T'paBUTALIMOHHBIX BOJIHAX.
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Cmedrcrbie 60npocvl Mamemamuxu.
[TapaGona u rumepbona, UX TeOMETPUYECKHE CBOWCTBa M XapakTepucTuku. [lonsrtue

POM3BOIHON (DYHKIINH, €€ TEOMETPUUYECKUIA U (PU3UIECKUN CMBICIT.

Paznen 15. Acrpodusuka u kocmoJiorus (yriry0JieHHbIA HUKJ).

§ 15.1. opmyna Inamnka.
CrekTpanbHas MOIIHOCTh W3IydeHUs eAWHHIBI ToBepxHocTH. Dopmyna Ilmanka,
npubimkenust Penes-JlxuHca u Buna, 001acTh MX NPUMEHUMOCTH. SIPKOCTHas Temmeparypa.

3akon Kupxroda.

§ 15.2. I'uopocmamuueckoe pagrnosecue 36e30.
B3aumoneiicTBre u3iydeHus ¢ 3apsaamMu. [ MapocTaTHYECKOe paBHOBECHE 3BE3lI, MpEaei

CBCTHUMOCTH 3[[I[I/IHFTOH21.

§ 15.3. Ocnoswi cnekmpockonuu.
Wntepdepenuus u audpakuus. Jucnepcust cBeTa, CHEKTpajbHble HpUOOpH (Ipu3Ma,
mudpakuuonHas pemerka). CriekrpanbHoe paspemerne. CIeKTpbl pa3iInyHbIX aCTPOHOMHYECKHX

00BeKTOB. Binsnne TEMIICPATYPBI CPCAbl HA HIUPUHY CHeKTpaﬂbHOﬁ JIMHUU.

§ 15.4. Ileperoc uznyuenus 6 cpeoe.

[Ipenomrnenue cBera u armocepHas pedpakius sl MPOU3BOIBLHOTO MOJOXKEHHUS 00BEKTA.
CnekTpanbHas 3aBUCUMOCTb IIPEJIOMIIEHUS, «3E€JIEHBIN JIyd». BiusHue npenomiieHus Ha SPKOCTHBIE
XapaKTEepUCTUKHU 00BEKTOB. OnTrueckas ToimuHa. [loriomnenue u paccessHue cBeTa B arMochepax
3emiu U TUTaHET, 3akoH byrepa. OTpaxkeHue cBeTa pa3IMuHbIMH MTOBEPXHOCTSIMH, 3aK0OH JlamOepra.
Mex3Be3JHOE IIOIJIONICHHE CBETa, €ro 3aBHCHMOCTH OT JIMHBI BOJIHBL. M30BITOK IIBETa,
TPEXIIBETHBIC MAarpaMMbl, 3B€3/[Has BEJIMYMHA OOBEKTa HA 3aJaHHOM PACCTOSIHUU TPH HATWYUHU

noriomenus. Meron (I)OTOMeTpI/I‘IeCKOFO napajijiakca OIpeACJICHUA paCCTOHHI/Iﬁ J0 3BC3I.

§ 15.5. Bcesonnosas acmpornomusl.
[IpyeMHMKHN HW31y4eHHsS B TaMMa-, PEHTI€HOBCKOM, YlIbTpaduoieToBoi, HH(PpaKpacHO! U

paanoaCcTpOHOMMUHU. SHckuil. YrioBoe Pa3spCIICHUC PAANOTCIICCKOIIOB U paI[I/IOI/IHTCp(I)CPOMCTpOB.

§ 15.6. @Quzuxa ammocgep nianem.
TennoBoii 6ananc TIaHeT U MapHUKOBBIN 3 dexT. O30HO0BHII ci10i B aTMochepe 3eMiu, ero
onrtuyeckue cpoiictBa. Cepebpuctsie obnaka. Ctpoenune armochep miuaHer CONHEYHOH CHCTEMBI,

MpeCTaBIeHH 00 aTMOcdepax dK30IUIaHET.
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$ 15.7. Macnemusm 6o Bcenennoii.
JIMIoJIbHOE MAarHUTHOE TMoJie. MarHuTHOE IT0JIié TOKOBOTO CJI0si. MarHMTHOE JaBJICHHE.

MarnuTocdepbl HeOeCHBIX TeNl. DHEPrusi MAarHUTHOTO TIOJISL U €T0 MePexo/] B Apyrue OpMbl SHEPTUH.

$ 15.8. I'anakmuxa u eanaxmuku.
Crpoenre u MoOpQOJIOTHS TANTaKTHK PA3JIMYHBIX THIOB. KpuBBIC BpalllcHHsS, TEMHas
matepus. DyYHKIIUU  CBETUMOCTH  3BE3J, HadalbHas  (QYHKOHS  Macc, OTHOIICHUE

«macca/cBetumoctby. CootHomenus Tamm-dumepa u dadep-J>kekcona.

§ 15.9. Ocnosvi meopuu omHocumenrbHOCMu.

[TpuHIMT OTHOCHUTENBHOCTH, MIPUHLUI WHBAPUAHTHOCTH CKOPOCTH cBeTa. IIpeoOpasoBanus
JlopeHna, pensITUBUCTCKOE clOXKeHHe CKOopocTei. COKpalleHUe NJIUHBI U 3aMEIJICHUE BPEMEHHU.
Oddexr «ceroBoro sxoy». PemstuBucrckuit »ddext omnmepa. I'paBuTanimoHHOE KpacHOE

CMCIICHUC (B c1a0BIX HOJ'ISIX). Hpe,[[CTaBJ'IeHI/Ie O I'paBUTAalMOHHOM JIMH3UPOBAHUU.

$ 15.10. Kocmonoeus.

KpynHomacmitabuast  crpykrypa Bceenennoii. Ilpommoe wu  Oynymiee BceeneHHOR.
Pacmmpenue Bcenennoit. MacmtabHbiii paktop. Moaens 0THOPOIHON H30TPONHON BceneHHOIM.
VYpaBHenue @puamana (KaueCTBEHHOE NMOHMMAaHME), SBOJIIOLMS MacIiITaOHOro (akropa B pamKax
HBIOTOHOBCKOW (u3uku. Kputnyeckas mimotHocTh Bceenennoil. bapumonHoe BemiecTBo, TeMHas

MaTepus U TeMHasl SHeprus. PenukToBoe u3inydeHue, ero CBoucTBa.

CmedicHble 6onpocbl Mamemamuxu.
WuterpupoBanue mnpoctedmux (yHKIMH M ero reomerpudeckuil cmeicia. Ilpunoxenue

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

CmedrcHuble 6onpocwvl puzuxu.

Bonnoseie cBoiictBa cBeta. [lonsitue 00 uHTepdepenunn, audpakiuu, JUCTIEPCUN CBETA.
MaruutHoe nosie. MarauTtHast naaykuus. Cuna Ammnepa. Cuiia JlopeHna. J[BUkeHue 3apsKeHHBIX
yacTUll B MarHUTHOM 1osne. OCHOBBI CHEIHaTbHOM TEOpUM OTHOCUTENbHOCTH. llocTynaTsl
Onnmreitna.  IlpeoGpazoBanust JlopeHua. PensaTUBHCTCKMI 3aKOH  CIOXKEHUS CKOPOCTEH.

PensTuBucTckoe COKpall€HUC NJIWHBI U 3aMCJJICHUEC BPEMCHU.
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IIpunioxenne 2.

dopma Gs1aHKa 3aaHMI

BCEPOCCHMCKAS OJIUMITUAIA LIIKOJIBHUKOB 110 ACTPOHOMUH
(LLIKOJIbHBIN, MYHUITUTIAJIbHBIN DTAII)
TEOPETUYECKHUM TYP

BO3pacTHas rpynmna ( KJIacc)

Yeasicaemuwuit yuacmnux onumnuaowr!

BaMm nipesicTouT BBIIOJHUTH TEOPETUUYECKUE (IMCHMEHHBIE) U TECTOBBIE 3a/1aHUS.

Bpewms BeinoHeHus 3a1aHuil Typa () akaJeMUYeCcKHX Jaca.

BeinmonHenue TeopeTnyeckux (MMCHbMEHHBIX) 3aJaHUN 11eJecO00pa3HO OpraHU30BaTh
CJIEAYIOIIUM 00pa3oM:

— HE cCIiellla, BHUMAaTElIbHO MPOYMTANTE 3aJlaHue U OIpeneiuTe, Hauloyiee BEPHBIA U
IOJIHBIN XOJI PELICHUS U OTBET;

— OTBe4Yas Ha TEOPETUYECKHUIl Bompoc, obaymaite u cHOpMyJIUpYyHTE KOHKPETHBIM OTBET
TOJIbKO Ha MOCTaBJICHHBII BOIIPOC;

— eciu Bbl oTBeuaeTe Ha 3aJaHuE, CBS3aHHOE C 3allOJIHEHHEM TaOJIMIbl WU CXEMBI,
HE cTapaiiTech Ype3MEpPHO AETAIU3UPOBaTh MH(POPMAIUIO, BIMCHIBANTE TOJIBKO TE CBEACHUS WUIIU
JaHHbIE, KOTOPBIE YKa3aHbl B BOIIPOCE;

— IIOCJIE BBINOJIHEHHUS BCEX NPEUIOKEHHBIX 3aJaHUM  elle pa3 yJOCTOBEPHTECH
B IIPaBUJIBHOCTH BBIOpaHHBIX BaMu 0TBETOB U pelieHUi.

Beinonnenue 3aanuii 1esnecooOpa3Ho OpraHu30BaTh CIEAYIOIIUM 00pa3oM:

— HE CIellla, BHUMATEJIbHO IPOYUTANTE 3aJaHHE;

— ompenenuTe, Kakol M3 MPeNOXKEeHHbIX BapHaHTOB OTBeTa (B ciydae HCIOJIb30BAaHUS
3aJjaHMii ¢ BBIOOPOM OTBeTa) HanboJsiee BEPHbIN 1 MOIHBI;

— Hanumure 6ykBYy (Lu(py), COOTBETCTBYIOIIYIO BEIOpaHHOMY Bamu oTBeTty;

— mpojoiKaiiTe, TakuM 00pa3oM, paboTy J10 3aBEepIIEHUS BHIIIOJHEHNS TECTOBBIX 3a/1aHUI;

— TMOCJIe BBIMOJHEHHUS BCEX NPEUIOKEHHBIX 3a/JlaHui  elle pa3 yJ0CTOBEPHTECH
B IIPABWJIBHOCTH BalllUX OTBETOB.

He cnemnte cnaBath pemieHus: JOCPOYHO, €I1I€ Pa3 MPOBEPHTE BCE PELICHUS U OTBETHI.

3azlaHue TEOPETHYECKOI0 Typa CUYMTAETCS BBINIOJHEHHBIM, €ciii Bbl BOBpeMs chaere ero
YJIEHaM >KIOPH.

MaxkcumaJjibHasi oueHka — () 6aJu10B.
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3AJJAHUE 1.

Maxkcumanvnoiii 6ann — ()

3AJJAHUE 2.

Maxkcumanvnoiii 6ann — ()
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IIpunioxenne 3.

dopma 0;1aHKA OTBETOB

TUTYJIbHBIN JIUCT

Bc epOCCHﬁCKaﬂ OoJIMMITMaga IMKOJbHHUKOB oTaIll

3anosmsercsi [IEUA THBIMU BYKBAMMU yepHMIIaMu 4epHOTO WJIM CHHETO LIBEeTa 0 o0pasnam:

A[B|B|T|A[E[X|3|U[K[JIM|H|O|II[P|C|T|V|®(X|IO|Y || B|BI|b[D[IO|A|@]|8[9],
A|B[C|D|E[F|G|H[I]J[K|LIM[N]JO|P[Q|R|S|T|U|V[W|X]|Y|[Z]1[2]|3]4][5]6

weper [ [T TTTTITTIITTTITTTITTTT] wnsce L]

HN®P YYHACTHUKA

DAMUIUA

vt

OTYECTBO

JIOKYMEHT, y10CTOBEe P IO JIMYHOCTH r 1AHCTBO
ﬁlmm{emnbcmo 0 POXKICHUU I:lnacnopr I__Ela:;ccuﬁcxaﬂ Denepanus
cepn | | [ [ [ ] ]] wowep [ [ T TTTTTT] [uwoe

JlaTa poskaeHust |||||||||||

JlomatHuii TenedOH yuacTHHKA +

MoOuIbHBIHI Tene(OoH ydacTHUKA + 7

OJIEeKTpOHHBIN aJIpec yJacTHUKA | | | | | | | | | | |

MynununamreT |

CoxkpallleHHOe HauMeHOBaHUue 00pa30BaTeIbHOW OpTraHu3aluy (ILKOJIbI)

CBeeHM 0 Ne/1arorax-HaCTABHUKAX

1. dammms

Nms

OTt4ecTBO

CoKkpalieHHOe HaUM EHOBaHHE 00pa30BaTeIbHOM OpTraHu3anuu (IIIKOJIBI)

2. ®amwums
Nms

OtuecTBO
CoxkpalieHHOe HauM eHOBaHue 00pa3oBaTeIbHOW OpTaHU3aIUH (IITKOJIBI)

JIndHas MOMIUCH y4aCTHUKA Bce mosst 06513aTeIbHBI K 3aIT0IHEHHUIO!
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IIpunoxenne 4.

KpnTeplm U METOAMKA OLleHNBAHHUS BbINMOJHEHHBIX OJJUMIIHATHBIX 3aJaHUM

BCEPOCCHUMNCKAS OJIUMITUAJA ILIKOJIbHUKOB 10 ACTPOHOMUWH
MVYHUILIUIIAJIBHA S (PETUOHAJIBHAS) ITPEJIMETHO-METO/IMYECKA I KOMUCCHA

KPUTEPUU U METOJUKA OLIEHUBAHUSA
BBITIOJTHEHHBIX OJINMITUAJTHBIX 3A TAHUM
IMKOJbHOI'O (MYHUIIUITIAJIBHOT' O) DTATIA
BCEPOCCHUMCKOWM OJIUMITHAIBI ACTPOHOMUH
2021/2022 y4yeOHbI# roa
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Ilo TeopermyeckoMy Typy MaKCHMajbHasi OLEHKA PE3yJbTaTOB YYAaCTHUKA BO3PACTHOM
IpyIIIbI KJIacChl) ompenensiercs apuMeTHyeckoil CyMMoOil Bcex OajuioB, TOJIYYEHHBIX

3a BBIIIOJIHCHHUEC SaI[aHI/Iﬁ " HC JOJKHA IIPEBBIIIATh 0aJIoB.

7-8 KITACCBI

3AJIAHME 1.
VcnoBue.
Pemenue.

Kputepuu onennBanus (Makcumym — () Oaion).

3AJIAHUE 2.
Ycnosue.
Pemenue.

Kputepuu onennBanus (Makcumym — (_) OaioB).

129



Ipunoxenne S.

CnpaBquaﬂ I/IH(l)OpMaIII/IH, paspeuieHHas K MCITOJIb30BaAHUI0 HA O0JIMMIIHA/IE

OcHognvle puzuueckue u acmpoHomuyecKue nOCMoAHHbIe
I'paBurtanuonnas noctosuHas G = 6.672-1071! m3-krt-¢ 2
CKOpoCTb cBeTa B BakyyMme C = 2.998-108 m/c

IMocrosiuuas Bonbimana K = 1.38:10% m?kr-¢ 2K !
YHUBepcanbHas ra3oBas noctossaHas # = 8.31 m%kr-¢c 2-K 1 -momp
[TocTostnnas Credana-bonbimana o= 5.67-10 8 kr-¢ 3K
Iocrosunas [nanka h = 6.626:10734 kr-m?-c?

Macca npotona Mp = 1.67-107% xr

Macca snexTpona Me =9.11-1073L kr

DnemMenTapHsIii 3apan € = 1.602:107° Kn

Actpornomuueckas equauna 1 a.e. = 1.496-1011 m

[Tapcek 1 nk =206265 a.e. = 3.086-1016 m

[Tocrostnras Xab66ma H = 72 (xkm/c)/Mnk

Jlannwie o Connuye

Panuyc 697 000 km

Macca 1.989-10% xr

Ceetumocts 3.88:10% Br

Crnekrpanbubiii kinace G2

Bunumas 3Be3nHas Besnanaa —26.78™

AocomoTHas GonomeTpryeckas 3Be3/Has BennunHa +4.72"
IMTokazarens nsera (B-V) + 0.67™

D¢ dextuBnas remnepatypa S800K

Cpennuii ropu30HTAIBHBIN apauiakc 8.794"
HTerpanbHbli MOTOK SHEPTHH Ha paccTosHuu 3emmn 1360 Br/m?

T[ToTOK SHEprUM B BUIMMBIX JTydax Ha paccTosHUU 3emmu 600 Br/m?

Jannvie o 3emne

Okcuentpucuret opoutst 0.0167

Tponunueckuii rox 365.24219 cyrok

Cpennsis opbutanbHas CKOpocTh 29.8 km/c

Ilepuon Bpamenus 23 yaca 56 MunyT 04 ceKyHbl

Haxon skBaropa k sxmmnTrke Ha 3rmoxy 2000 roma: 23° 26" 21.45”

DkBaTOpHaNIbHBIN paauyc 6378.14 km
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[Honsipusiii paguyc 6356.77 km
Macca 5.974-10% kr

CpenHsis MIOTHOCTB 5.52 r-cM >
Oo6wemusblit coctaB armochepsr: N2 (78%), Oz (21%), Ar (~1%)

Jannwie o Jlyne

Cpennee paccrosinue oT 3emiu 384400 kM

MunumanbHoe pacctosgHue ot 3emin 356410 km

MakcumanbHoe pacctosinue ot 3emisid 406700 km

Cpennnii sxcuienTpucuteT opoutsr 0.055

Hakion mmockoctr opouThl K sximnTuke 5°09’

Cunepuyeckuii (3Be3/1HBIN) niepuoa oopamienus 27.321662 cytok

Cunoaunueckuit nepuoa odpamenus 29.530589 cyrok
Pannyc 1738 km

[Tepuon npeneccun y310B opOuTsl 18.6 et

Macca 7.348-10%2 xr wiu 1/81.3 maccel 3emin

Cpennsist noTHOCTD 3.34 r'cM™

3

BusyanbHoe reomerpuueckoe anpoeno 0.12

Buaumast 3Be3iHast Beln4rHa B ojgHomIyHue —12.7™

Bujumast 3Be3/1Hast BelM4rHa B iepBoii/moceaneit yersepru —10.5™

Duszuueckue xXapakmepucmuku CO/lIHua u njianem

IInanera Macca Pannyc ITnot- ITepuon Haknon | I'eo- | Bun.
HOCTh | BpallleHUsl |3KBaTopa |MeTp.|3Be3a-
BOKPYT OCH | K IUIOC- | allb- | Has
KocTH | Oemo | Benu-
OpOUTHI yuHa*
KT MacChl | KM |paamychl| T-cM > Ipagychl
3emnn 3emn
ConHile 1.989-10%° | 332946 {697000| 109.3 | 1.41 | 25380 cyr | 7.25 - |-26.8
Mepxypuit | 3.302:10%% [ 0.05271|2439.7| 0.3825 | 5.42 | 58.646 cyr 0.00 0.10 | -0.1
Benepa 4.869-10%4|0.81476 |6051.8 | 0.9488 | 5.20 243.019 177.36 | 0.65| 4.4
CyT**

Semirs 5.974-10%* | 1.00000 | 6378.1| 1.0000 | 5.52 | 23.934 uac 2345 | 037 -
Mapc 6.419-102|0.10745 [3397.2| 0.5326 | 3.93 | 24.62349ac | 25.19 |0.15| -2.0
FOnurep 1.899-10%" | 317.94 | 71492 | 11.209 | 1.33 | 9.924 uac 3.13 0.52 | -2.7
CatypH 5.685-10% | 95.181 | 60268 | 9.4494 | 0.69 | 10.6564ac | 26.73 |0.47 | 0.4
Ypan 8.683-10%° | 14.535 | 25559 | 4.0073 | 1.32 | 17.24wac** | 97.86 |0.51| 5.7
Hentyn 1.024-10%° | 17.135 | 24746 | 3.8799 | 1.64 | 16.11 uac 2831 |0.41] 7.8

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

** oOpaTHOE BpalieHne
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Xapaxmepucmuku opoum nnanem

IImanera Bosbiiast mosryock OkcueHT- | HakmoH k [Tepuon CHuHOINYECKUN
PUCHUTET | IJIOCKOCTH | OOpameHus nepuos
SKJIMIITUKU
MJIH.KM a.e. Ipagychl CYyT
Mepkypuit 57.9 0.3871 0.2056 7.004 87.97 cyr 115.9
Benepa 108.2 0.7233 0.0068 3.394 224.70 cyt 583.9
BeMirst 149.6 1.0000 0.0167 0.000 365.26 cyt —
Mapc 227.9 1.5237 0.0934 1.850 686.98 cyr 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
Ypan 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
Xapakmepucmuku HeKOmMopbvIX CHYMHUKOE NiaHem
CrnyTHuK Macca | Paguyc | IlnotHocts | Pammyc [lIepuon | I'eomer- Bunumas
opOHUTHl | oOpalieHus | pud. 3BE3HAS
anmpOeno | BenuyuHa*
KT KM r/cm® KM CyT m
3emus
JTyHa | 7.348-10%| 1738 | 3.34 | 384400 | 27.32166 | 012 | 127
Mapc
Doboc 1.08-10' | ~10 2.0 9380 0.31910 0.06 11.3
Jleiimoc 1.8-10% ~6 1.7 23460 1.26244 0.07 12.4
IOnurep
Mo 8.94-10%2 | 1815 3.55 421800 1.769138 0.61 5.0
Eppora 4.8-:10%2 | 1569 3.01 671100 3.551181 0.64 5.3
["annMen 1.48-10%% | 2631 1.94 1070400 | 7.154553 0.42 4.6
Kammcro | 1.08-10%° | 2400 1.86 1882800 | 16.68902 0.20 5.7
Cartypn
Tedus 7.55-10% | 530 121 294660 1.887802 0.9 10.2
JTrona 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
Turtan 1.35-10%% | 2575 1.88 1221850 | 15.94542 0.21 8.2
Snet 1.88-10% | 730 1.21 3560800 | 79.33018 0.2 ~11.0
Ypaun
Mupania 6.33-10'° | 235.8 1.15 129900 1.413479 0.27 16.3
ApUdJIb 1.7-10% | 578.9 1.56 190900 2.520379 0.34 14.2
VM6pums | 1.27-10% | 584.7 1.52 266000 4144177 0.18 14.8
Turanus 3.49-10% | 788.9 1.70 436300 8.705872 0.27 13.7
ObepoH 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

* U1 IOJTHOJIYHMSI UJTU CPEAHETO MPOTUBOCTOSIHUS BHEITHUX IJIaHET
** oOpaTHOE HalpaBJICHUE BPaIICHUS
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(DOPM)/Jlbl npuﬁﬂuafceuuozo 6bIUUC/ICHUA

sin X = tgx = X;

sin(a + X) = sin a + XCcoS «;

cos(ax + X) = cosa — Xsin «;
X

tg(x + X) = tgox + ———;

cos” a

@+x)" =1+nx;

(X << 1, yrusl BbIpakaroTCs B pajHaHax).
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IIpunioxenne 6.

HpHMepbl OJIUMIIMATHBIX 3aJaHUH IIKOJbHOI0 3Tamna

Ne 1. (Kmacc: 5-11, tema u3 mporpammbl B Ilpunoxkenun 1: 1.1 — «3Be3gHoe HEOOY,
kateropus — 1.)

Vcnosue. YOubwiii actponom Ha 3emie HaOmomaer JIlyny B co3Besnmuu OBHa. B ToT ke
MOMEHT BpPEMEHHM aCTpPOHABT, Haxojsmmiics Ha JlyHe, cMoTpuT Ha 3eMir0. 3BE3Jbl KaKOTO
CO3BE3/IUsI OKPYKAIOT 3eMitro 17ist actpoHaBTa? OTBET 00OCHYHTE.

Pewenue. FOHBIN acTpoHOM Ha 3emiie U acTPOHABT HA JIyHe CMOTPAT B MPOTUBOIIOJIOKHBIC
ctoponbl. CrenoBaTellbHO, aCTPOHABT BHAUT 3€MJII0O B CO3BE3HH, MPOTHUBOJIEKAIIEM Ha Hebe

OBHy. OT10 co3Be3aue Becos.

Ne 2. (Knacc: 5-11, tema: 1.3 — «JlyHa, ee CBOHCTBA M JBIKCHUEY, Kareropus — 1.)

Venosue. YOubI acTpoHOM Ha 3emiie o0yeTcst nonHoi JIyHoit. B kakoii ¢asze B 310 Bpems
BUJUT 3€MJIIO aCTPOHABT, HAXOAIIMKCSA HA TOBEPXHOCTH JIyHbI?

Pewenue. Tak xak B (ha3e MOTHOIYHUS IMOBEpPXHOCTH JIyHBI, oOpaimieHHas K 3emie,
MOJTHOCTBIO OcBemieHa COJHIIEM, TO B 9TO K€ BpeMs MOBEPXHOCTh 3emiid, oOpamieHHas K JlyHe,
orBepuyta oT Connma. CrenoBaTelbHO, ACTPOHABT BUIUT «HOBO3EMENIHE», T. €. IMOJTHOCTHIO

HCOCBCUICHHYIO 3emio.

Ne 3. (Knacc: 5-11, tema: 1.3 — «JIyHa, ee CBOMCTBA U JBIKEHHEY, KaTeropus — 1.)

Ycnosue. B xakoit gaze 6pu1a JIyHa 3a 2 ABe HEAENH 10 JIYHHOTO 3aTMEHHUSI?

Pewenue. Jlynnoe 3aTMeHue — 9TO siBJI€HHUE, Korja JlyHa momagaer B Te€Hb 3€MJIM, a 3TO
3HA4YUT, 4yTO B 3TOT MOMeHT CounHie, 3emis u JlyHa OKa3bpIBarOTCS Ha OJHOW TPSIMON TaKuUM
oOpa3om, uto 3emusa okasbiBaeTcss TouyHO Mexay ComnHuem u Jlynoil. ITonmHblii 000poT BOKpyr
3emuin JlyHa coBepiaeT MpUMEpPHO 3a MecCsIl. 3HAUWT, 3a JBE Henenu 10 3arMmenust JlyHa
HAXOJMJIaCh C MPOTHBOIOJIOKHONW CTOPOHBI OT 3eMiH, T. €. Mexxay ComnHiem u 3emueid. Jta ¢aza

HAa3bIBACTCS HOBOJIYHUCM.

Ne 4. (Knacc: 5-11, tema: 1.3 — «JIyHa, ee CBOMCTBa U JBIKEHHEY, Kateropus — 1.)
Vcnosue. Ha pucyHke mnpeicTaBlieHbl 3apuCOBKM pa3HbIX (a3 JIyHbl M yacTHBIX (a3
pPa3IMYHBIX COJIHEYHBIX 3aTMEHUN. YKaXUTe B OTBETE HOMEpa 3apUCOBOK, OTHOCSIIUXCS

K 3aTMeHUsAM. OOBSCHUTE KpUTEPUHU 0TOOPA.
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COCqdCD

1 7, 3 B 5 6

Pewenue. OcHOBHOW KpHUTepHii 0TOOpPa — KOHIIBI T'PAaHHIBI «CBET—TEHbY» (TEPMHHATOPA)
y IyHHBIX (a3 JexaT Ha OJHOM JMAMETpPEe JMCKA, a y COJNHEYHBIX 3aTMEHHMH — HeT (mpu ¢azax
3aTMEHHs, OYeHb ONW3KUX K TIOJTHOH, XOpaa, COEAMHSIONIAs KOHIBI COJIHEYHOTO «pOray,

npuOIKaeTcs K AMaMeTpy, Ho Takux ¢a3 B ycinoBuu Het). OtBert: 1, 5, 6.

Ne 5. (Knacc: 5-11, tema: 2.1 — «CouHIle U IJIaHEThI», Kateropus — 1.)
Vcnosue. Benepa, Mapc, Onurep, Connue, Hentyn. Haiimute numxuii 00beKT B 3TOM
CITUCKE M OOBSICHUTE CBOM BHIOOD.

Pewenue. JIumnanii 00bekT — CoNHILE, T. K. 9TO 3B€3/1a, 4 OCTAIbHBIE 00BEKTHI — INIAHETHI.

Ne 6. (Knace: 5-11, Tema: 2.1 — «ComnHIle ¥ IUTaHeThI», KaTeropus — 1.)
VYenosue. Cpennee paccrosiaue ot FOnmrepa no0 Conuna paBao 778.5 muiH kM. Uemy paBHO
paccrosiaue ot FOmuTepa no ConHila B actpoHoMudecknx enuauiax (1 a.e.), ecmu 1 a.e. = 150 mH km?

Pewenue. B actpoHOMUYeCKUX eTMHULIAX paccTossHue OyzaeT paBHo L = 778.5/150 =5.2 a.e.

Ne 7. (Kmacc: 5-11, tema: 2.1 — «CouHIle U IJIaHEThI», Kateropus — 1.)

Vcnosue. C kaxoit mmaHeTsl CoiHEUHOM cucTeMbl 3eMisi OyIeT BBINVISIETh spUe
B MakcuMyMe Osiecka — ¢ Beneps! win ¢ Hentyna? I[Touemy?

Pewenue. 3emnst Oyner spue OyaeT BHIMISACTH ¢ BeHepsl, T. K. 3emisa ropaszno Oimke

K BeHnepe.

Ne 8. (Kiacc 511, Tema: 2.2 — «3Be3/1bl U pACCTOSHUS IO HUX», KaTeropus — 1.)

Ycnosue. PaccrostHue n0 3Be3nbl cocTaBisieT 4 mapceka. 3a Kakoe BpeMs 3Ty 3BE3AY
JOCTUTHET 30HJ, 3alyLIeHHbIH ¢ 3eMiM cO CKOpocThio, paBHOU 1/15 ckopoctu cera? OtBer
BbIpasuTe B rogax. [loackaska: 1 mapcek = 13/4 cBeTOBBIX roja.

Pewenue. 4 napcexa = 13 CBETOBBIX JIET, TO €CTh CBET MPOJIETAET ITO PACCTOSAHUE 3a 13 eT.

3oH7 B 15 pa3 MemieHHee, eMy HYHO B 15 pa3 Oosbllie BpeMeHHU, TO ecTh 195 jer.
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Ne 9. (Knmacc: 5-11, tema: 2.2 — «3Be3/1bI U paCCTOSIHUS 10 HUX», Kateropus — 1.)

Vcnosue. Paccrosiaue no Ommkaiimeit k 3emie 3Be3abl, [Ipokcumer LlenTaBpa, cocraBnsieT
4.2 ceroBbIX roja. CkoibKO BpemeHHU 3aiiMer mepener ¢ 3emun Ha [lpokcumy llenTtaBpa, eciu
CKOpPOCTh KOCMHUYECKOI0 Kopabiisi coctaBisieT 2% OT CKOPOCTH cBeTa?

Pewenue. Cxopoctb 3Be3qosera cocrapisier 2% umu 1/50 ot ckopoctu cBeta. Ecnu cBer
npoxoauT paccrosinue 10 ITpokcumbl neHTaBpsl 3a 4.2 roaa (paccTosiHME A0 3Be31bl 4.2 CB. roaa),
3HAYUT, 3BE3/I0JIET MPOUIET ITO paccTosiHue 3a Bpems B 50 pa3 Oosbiee, T. €. nmpuMepHo 3a 210

JICT.

Ne 10. (Knace: 5-11, tema: 2.3 — «O0BEKTHI AaJIEKOT0 KOCMOCay, KaTeropus — 1.)
Venosue. PacctaBpTe 3TH OOBEKTHI B TOPSAKE YBEIMYEHHS HMX pa3MmepoB: ['amaktuka,
KOnwurep, Jlyna, Connue, 3emis.

Pewenue. Jlyna, 3emis, FOnurep, Connie, ["anaktuka.

Ne 11. (Knace: 711, tema: 3.1 — «I'eorpaduueckue KOOpAUHATHI», Kareropus — 1.)

Vcnosue. Onpenenure KOOpAMHATBHI TOYKM Ha 3emMjie, KOTOpas MPOTHUBOIOJIOKHA TOUKE
¢ koopaunaramu 30° B. 1., 30° c. 1.

1)30°3. o., 30°10. 11;

2) 120° B. 1., 60° 0. 1m1.;

3) 150°3. 1., 30°c. m;

4) 150° 3. 1., 30° 0. 11

5)30°3. 1., 60°r0. m;

6)30°B. 1., 60°c. m;

7)30°B. 1., 30°r0. 1.

Pewenue. lupoTel OTKJIAIBIBAIOTCS OT JKBATOpa K MOIIOCAM, MOATOMY HCKOMash TOYKa
JIOJDKHA MMETh TaKo€ >K€ 3HAa4Y€HHE IIUPOTHI, HO K IOTy OT dKBaTopa. JloJATrOoThl OTKJIaJBIBAOTCS
OT HYJIEBOTO MEpHU/IMaHa K 3amaay u K BocToky Ha 180°. Mcxoanas Touka HaXOIUTCS B BOCTOYHOM
MOJTyIIapUH, IPOTUBOIIOIOKHAS € OKa)XeTcs B 3amaiHoM Ha pacctosHuu 30° oT mepuaunana 180°,

T. €. ee ponrora 150° 3. a. [IpaBuibHbIN OTBET: 4.

Ne 12. (Kmacc: 7-11, tema: 3.2 — «[opu30HTaIbHBIC KOOPJIWHATHI Ha HEOECHOH cdepey,
kateropus — 1.)
Ycnosue. JIBa moe3na B MoMmeHT 3axona CoJiHIIa BbleXalld U3 MyHKTa A C OJUHAKOBOMU

CKOPOCTBIO Ha 3amaj ¥ BOCTOK. [Taccaskupbl Kakoro U3 HUX paHblIe BCTPETAT paccBeT?
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Pewenue. Tlaccaxupsl oe3na, eAyLIero Ha BOCTOK, ABMXKYTCS HaBcTpeuy CoJHIly, KOTOpOe
U3-3a BpAIllCHUs 3eMJIM ABMXKETCS MO HeOy ¢ BOCTOKa Ha 3amai. [1o3ToMy OHM BCTPETSAT paccBeT

paHbIIIe TACCAKUPOB IPYrOro M0e3/1a, KOTOPHIH yexkaeT «oT CosHma.

Ne 13. (Kmacc: 7-11, Ttema: 3.2 — «['opu3oHTalIbHBIE KOOPAMHATHI Ha HeOecHOU cdeper,
kareropus — 1.)

Yenosue. Habmonarens nBrkercs mo 3emiie oT skBatopa k CeBepHoMy mnoiitocy. Beidepure
BEpPHOE yTBEPKICHUE:!

1) Monspuas 3Be3ga OymeT KaKAbIA JeHb 3aXOAWTHh 3a TOPU3OHT HA 3arajie U BCXOIUTH

Ha BOCTOKE.

2) Ionsipuas 3Be31a OyaeT OCTaBaThCs Ha HEOE B TOM K€ MECTe.

3) [MonsipHast 3Be311a OyAeT OMycKaThes BCE OJIMIKE K TOPH3OHTY.

4) IonsapHas 3Be3/1a OyJeT MOAHUMATHCS BCE BBIILIE HAJl TOPU30HTOM.

5) IonsapHas 3Be3aga OyAeT ABUraThCs MO OKPYKHOCTH, LIEHTP KOTOPOHl OyAeT ocTaBaThCs

Ha HEM3MEHHOW BBICOTE HaJl TOPU30HTOM.

Pewenue. Habnrogatens Ha 3xBaTope Buaut [lonsipuyro 3Be3ny Ha ropusonte. [lo mepe
JIBIDKEHUSI K CeBepy, T. €. B HampasiieHHu Ha [lonspHyro 3Be3nmy, 3Be3aa OylIeT MOJHUMATHCS
BBepx. Ecnu Habnronmarenb AOCTUTHET MOJOCa, TO OyaeT BUAeTh llonsipHylo HajJ TOJOBOM.
[Tonoxenue IlonmsgpHoW 3Be3Abl HE coBMamaer B ToYHOCTU ¢ [lomtocom Mupa, Mo3TOMy OHA
Oylmer coBepIIaTh CYTOYHBIC JBVXKCHUS TI0 HEOOJBIIONH OKPY)XHOCTH, HO IEHTp 3TOU
OKPY)KHOCTH OyJeT TOJHMMAThCs BCE BBHINIE HaJ TOPU3OHTOM [0 Mepe NPUOIMKEHUS

k CeBepHOMY MOJIIOCY.

Ne 14, (Knacc: 8-11, Tema: 4.1 — «VriioBble H3MepeHus Ha HeOey, kaTeropust — 1.)

Vcnosue. Ha kakoe paccTosiHuE HYXKHO OTJATUTBCS OT 3eMJIH, YTOOBI €€ BUAUMBINA YTI0BOi
pa3mep cTaj paBeH pa3Mepy JYHHOTO JIMCKa Ha 3eMHOM Hebe?

Panuyc Jlynsl cuuraiite paBHbiM 1737 kM, paguyc 3emin — 6371 kM, paccTossHUE OT 3eMIIH
1o JIynasl — 384 400 km. BeIpazute OTBET B 1HamMeTpax 3eMIIH.

Pewenue. VYron, mnoa KOTOpbIM HaOmoAaeTcs OOBEKT, OOpaTHO MPOIMOPLUOHATIEH
paccTosHUIO 10 Hero (B mpuONrmkeHuH Manbix yrioB). Pamuyc 3emmu B 6371/1737 = 3,67 paza
Oonbuie panumyca JIyHBI, CleJOBaTENbHO, YIJIOBOW pa3mep 3emiau OyneT paBeH JIYHHOMY Ha
paccrosiuu, B 3.67 pa3 GonbineM pacctosHus ot 3emuu a0 Jlynsr, 384400 - 3,67 / 6371 = 111

3CMHBIX JTUaMCTPOB.
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Ne 15. (Knmacce: 8-11, tema: 4.2 — «l[lapanmnakc ¥ reoMeTpHuecKue CrnocoObl M3MEpEeHUs
paccrosiHui», kKaTteropus — 1.)

3aoaua. Paccrosaue no Ilpounona (a Maioro Ilca) paBao 11.5 cB. rona. Uemy paBen ero
napajuiaxkc?

Pewenue. PaccrosiHre 1o 3Toit 3Be371bI B mapcekax papHo L = 11.5/3.26 = 3,53 nk. 3Hauwur,

napauiakc pasen t = 1/L=3,26 /11,5~ 0,283".

Ne 16. (Knace: 8-11, trema: 4.6 — «OCHOBBI JICTOUCUUCIICHHS», KaTeropus — 1.)

Yenosue. @eppanib 1960 rosia 3aKkoHYMIICA B MTOHENEIBHUK. A B Kakoil ieHb Heaenu B 1960
roJly Ipa3IHoBa CBOE 25-yeTne OyayIiuii COBETCKH KOCMOHABT B. B. AkcéHOB, ecii OH poauiics
1 ¢peBpans? OOBsICHUTE CBOIl OTBET.

Pewenue. 1960 ron — BUCOKOCHBIH, T. €. Tora B epane 0bu10 29 mueit. Eciu 29 deppains

OBLIO IIOHCOCIBbHHUKOM, TO U 1 CI)eBpaJISI OBLIO INOHCACIIbHHUKOM.

Ne 17. (Knace: 9—11, tema: 5.2 — «Maubie Tena CoTHEUHOM cUCTeMBbI», Kateropus — 1.)

Ycnosue. PacctaBbTe OTHENbHBIE OOBEKTHI U UX TPYMIBI B Topsake ynaineHus ot ComnHia:
Mapc, Benepa, FOnurtep, HentyH, o61axo Oopta, TiaBHBIH [0OSIC aCTEPOUIOB, 3EMIIA.

Pewenue. Benepa — 3emnst — Mapc rnaBHbIil nosic actepousioB Onurep Hentyn obnako

Oopra.
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Ipunoxenne 7.

HpI/IMepLI OJIUMIIMATHBIX 3aJaHUH MYHUIMIIAJBHOI'0 3Talla

Nel. (Kmacc: 7-11, tema u3 mporpammbl B Ilpunoxenmu 1: 3.1 — «[eorpaduyeckue
KOODPJMHATBI», KATEropusi — 2.)

Vcnosue. C xakolt nuHEWHON ckopocThio nBuxkercs Cankt-IlerepOypr (mmpora 60°)
3a CUeT BpalleHus 3eMJIM BOKPYT CBOEH ocu?

CnpaBounsie nanHble: paauyc 3emin Rz = 6400 kM.

Pewenue. Touka Ha sKkBaTope 3eMJIM 32 CYET CYTOYHOI'O BPAIIEHUS IBUKETCS CO CKOPOCTHIO
27R3/(24-3600) = 0.5 km/c. Paguyc mapaiieny Ha HIMPOTE (@ MEHBIIIE pajnyca 3KBaTopa B (COS @)
pa3. Takum oOpazoMm, nanuHa mapawiend 60° B 2 pa3a MeHblIe, 4YeM JJIMHA SKBaToOpa.
CrnenoBarenbHO, JTUHEHHas CKOpocTh ABrkeHus llerepOypra B 2 pa3a MeHbIe, 4eM CKOPOCTh

TOYKH Ha dKBarope, T. €. 0.25 xm/c.

Ne 2. (Kmace: 7-11, tema: 3.2 — «['opu3oHTalbHBIC KOOpAWMHATHD, 4.1 — «YTiIOBBIC
U3MepeHUs», Kareropusi — 1.)

Ycnosue. Onipenenute yriioBoe pacCTOsIHUE B Ipajycax (C TOYHOCTHIO HECKOJIBKO YIVIOBBIX
muHyT) Mexay [emmoii (o Ceepnoil Koponbl) m VYHkanxam (o 3MeH), €clid U3BECTHBI HX
koopauHathl: ['emma (asumyr A1=169°, Beicota h1=61°), Vukanxau (azumyt A>=169°, BbIcOTa
h2=40°).

Pewenue. A3uMyT 3THX 3B€3]l OJMHAKOB. 3HAYUT OHM JIEKAT HAa OJHOM KpYIe BBICOTHI, a

paccTosiHre MeX 1y HUMH paBHoO | hy —hy | =21°.

Ne 3. (Knacc: 7-11, tema: 3.2 — «'opu30oHTaIbHBIC KOOPHHATH», KaTeropus — 1.)

Venosue. Tlycte npu HaOmroneHUsAX U3 MOCKBBI aCTPOHOMMUYECKHI a3UMYT HEKOW 3Be3[IblI
Ha HeOe cocTaBiisieT 56°, a BbicoTa Haj ropu3oHTOM paBHa 37°. Kak a3umyTanbHble KOOPAUHATHI
3Be31bl M3MEHATCA uepe3 5 MuHyT? BriOepute BepHOe yTBepkJeHue. A3UMYT OTCUUTHIBAETCA
OT TOYKH IOTa.

1) A3uMyT YMEHBIIUTCS, BEICOTa YMEHBIIIUTCS.

2) A3BMMYT YMEHBIIUTCS, BHICOTA YBETUUHUTCS.

3) ABUMYT YBEITUYHUTCS, BEICOTA YMEHBIIUTCS

4) A3uMyT yBEIMYHUTCS, BBICOTA YBEITHMUUTCS

Pewenue. T1ockonbKy a3uMyT OTCUMTBIBAETCSI OT TOYKU IOra B CTOPOHY TOUKHM 3amaja, To

3B€3J1a HAXOJAWTCA B 3allaJJHOM IOJylIapuu, T. €. 3BC3Jia 3aXOIUT. 3Ha‘—II/IT, €€ BbICOTa OO0JIDKHA
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YMCHBIIATHCA. MockBa HaxOJaUTCS B CCBCPHOM IIOJYIIAPpUHU, 3HAYUT, IV Ha 0T, Mbl YBUJIUM, YTO
3BC3bl CMCIIAIOTCA CJICBA HAIIpaBO, C BOCTOKA Ha 3arian. CJIGI[OBaTeJIBHO, a3UMYT 3BE3bI GYI[GT

yBenuuuBaThes. [IpaBunbHbIil 0TBET — 3.

Ne 4. (Kmacc: 7-11, tema u3 mporpammel B [lpunoxenun 1:4.2 — «[lapamiakc u
TEOMETPUYECKUE CIIOCOOBI M3MEPEHHSI PACCTOSHUI», KaTeropus — 2.)

YVcnosue. VICKyCcCTBEHHBIN CITYTHUK JIBHDKETCS TIO KPYroBOi opOuTe Ha BbicoTe 6400 KM Ha
MOBEPXHOCThIO 3emiin. Bbl HaxoguTech B MOCKBE M BUAMTE CIYTHUK MPSAMO HaJ TOJIOBOM.
Ha xakoM MakcuManbHOM paccTtosiHuu oT Bac (1o moBepxHocTH 3eMild) MOKET HaxoAuTbesa Bam
NPUATENb, YTOOBI OH MOT BHJIETh 3TOT CITyTHHUK OJIHOBpEeMEHHO ¢ Bamu?

Pewenue. B MOMEHT HaOJIOACHUS Bbl HAXOAWTECHh B TOUKe 4, Bam npustens — B Touke b,

a criyTHUK B Touke C. HeoOxoaumo HallTH Iyry OKpy>KHOCTH 3emiu L.

L=(i/180) - R
W3 npsimoyroneHOTo Tpeyroibauka cos i = R/ (R+h).
B nannom ciiydae h = R = 6400 kM, moatomy cos i = 0.5, ciegoBarenbho, | = 60°.

Orcrona, L = 6700 kM.

Ne 5. (Knacc: 7-11, tema: 4.4 — «DkBaTopHalbHbIC KOOPAUHATHI U BpeMsi», kareropus — 1.)

Vcnosue. TlpencraBum, uto 3emilsd mepecTajia BpalaTbcs BOKpPYT cBoel ocu. Uemy Toraa
OyIyT paBHBI CYyTKH (B 4acax)?

Pewenue. ConHeuHblE CYTKM — 3TO IPOMEXKYTOK BpPEMEHM MEXAY JBYMs
MOCJIeI0BAaTeNbHBIMUA BOCX01aMu MM 3axonamu Comuia. Ecnu 3emuts mepecTaHeT Bpamarbesi, TO
BpeMs MEXJy IByMs IOciefoBaTeabHbIMU Bocxogamu ConHua Ha 3emiie OyneT paBHO OJHOMY
rony (Bpemsi, 3a KoTopoe 3emiisi COBepImuT oauH 00opoT Bokpyr Comuna). T. k. B roxy 365 aHeit, a

B KOXJIOM JHE 24 Yaca, TO MpOJOKUTEIHFHOCTh CYTOK Ha 3emiie OyneT paBHa 365-24 = 8760 gacos.
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Ne 6. (Kiacc: 7-11, tema: 4.4 — «DxkBaTopHaIbHbIC KOOPHMHATHI H BpeMs», kareropus — 1.)

Venosue. Bpems B Cankr-IlerepOypre (30° B.1.) m XabapoBcke pa3nudvaeTcsi Ha 7 YacoB.
KakoBa nonrora XabapoBcka, €ciiM U3BECTHO, YTO 00a ropojia HaXoJATCsl NPUOIU3UTENBHO B LICHTPE
CBOMX YaCOBBIX I10SICOB, U COJTHEUHBIH MOJIJIEHb HACTYIIAET TaM B OJIHO U TO € IOsICHOE BpeMs?

Pewenue. Ha 3emine 24 yacoBsIx nosica cooTBETCTBYIOT 360°, T. €. Ha 1 yac npuxoautcs 15°.
T. K. pa3HULIa BO BPEMEHHU COCTABJISIET 7 4acoB, TO 3TO cooTBeTcTBYET 7°15° = 105°. ITpubaBnsem

105° k 30° u momy4yaem poarory Xabaposcka: 135°.

Ne 7. (Knacc: 7-11, tema: 4.4 — «DxBaTopHaIbHbIC KOOPHHATHI U BPEMs», KaTeropus — 2.)

Vcnosue. 22 centsdps B HekoTopom ropojie Poccun Comaiie B3onuio Ha 6 yacoB 40 MUHYT
panbiie, ueM B TBepu (36° B.11.). OueHuTe reorpa@uueckyro J0JAr0Ty 3TOro ropoia.

Pewenue. Bocxomx 22 ceHTAOpsS NTPOUCXOAUT B OKPECTHOCTH MOMEHTAa BECEHHETrO
PaBHOJIEHCTBHUS, IO3TOMY MHTEpPBaJl BPEMEHHM MEXAY BOCX0A0M U 3axoaoM CojHIA HE 3aBUCUT
OT WIMPOTHI U cocTaBiseT 12 vacoB. [loaToMy maHHBINA ropoja HaxXoAWTCS BOocTouHee TBepu Ha 6
yacoB 40 MUHYT (€ciu U3MEPATH JOJTOTY B 4aCOBOW Mepe). YuuThiBasi, yTo 360° COOTBETCTBYIOT
24 yacam, moilydyaeM, 4TO OJMH TPAAyC COOTBETCTBYeT 4 MHHYTaM BPEMEHH, MOITOMY TOpPOJ]

Haxoautcs Ha (6-60+40)/4=100° Boctounee TBepu, u ero gonrora — 136° B.1.

Ne 8. (Kunacc: 8-11, tema: 5.1 — «Kunematrka COTHEUHON CUCTEMBI», KaTeropus — 2.)

Ycnosue. N3Bectno, uro KOmutep pacnonoxen or ConHua B 5 pa3 gaiblie, 4eM 3eMIs.
Onmnaxasl BO BraguBocToKe B MOJTHOYB FOHBIA aCTPOHOM, Ha0Mroas B Teneckon FOmurep B 10KHOM
yacTu HeOa, 3aMETUJI BHE3AITHOE U3MEHEHHE B ero atMocdepe. Hackonbko paHbllle 3TO U3MEHEHNE

npousonuto Ha camoM FOnmrepe?

Pewenue. Ecnu FOnuTtep Habmogancs Ha rore B moiaHo4b (koraa ColHIle Ha ceBepe), TO
B OTOT MOMEHT OH HaXOMJICs Olrke Bcero K 3emie (CM. pucC.). DTO 3HAYMT, YTO B 3TOT MOMEHT
pacctostaue Mexay FOmurepom u 3emuerd 6but0 B 5 — 1 = 4 pasa Oosbliie, 4eM pacCTOSTHUE
or 3emmmn g0 Comnma. M3BectHo, uto cBeT oT Comnma g0 3emun uact 500 c. CiaemoBaTelbHO,
u3MeHeHue B atmocepe FOnutepa roHbIN acTpoHoM 3ameTwn uepe3 4-500 = 2000 c¢ (1. e. 9yTh

OoJiee moJryvaca) rmocjie Toro, Kak OHO MPOU3O0IILIO.
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Ne 9. (Kiacc: 8-11, Tema: 5.1 — «Kunemaruka COJIHEUHOM CUCTEMBI», KaTeropust — 2.)
Vcnosue. Kakas muranera mpoxoaut OoJblliee paccTosiHue Mo opoute 3a 1 rox — Mapce wnm
KOmuTep? OpOuthl cuntaTh KpyroBbiIMu. OOOCHYHTE CBOM OTBET.

Pewenue. T1o 111 3akony Kemnepa (7%/a®) = const. CKOpocTb IITaHETHI PaBHA
V = 2nalT = 2ma / (const-a®)'s = (2m / const) / a¥.

3HaynT, yem OoJiblie 3HAUYEHUE OOJIBIION TMONYOCH TUTAHETHI (pajuyca OpOWTHI IUIAHETHI),
TEM MEHbILIE JJOJKHA OBITh CKOPOCTh IUIaHeThl. TakuM oOpa3oMm, ueM Aaisbiie miaaHera or ConHia,
TEM MEHBLIEE PACCTOSHUE OHA IPOXOAUT 3a enuHuULy BpemeHu. T.e. KOnurtep mpoiiner meHsliee
paccrosHue 3a 1 rox, uem Mapc.

IIpumeuanue: albTEpPHATUBHBIE CIIOCOOBI HAXOKICHUS 3aBUCUMOCTH CKOPOCTH OT pajuyca
opoutsl (uepe3 o6o6menHbit Il 3akon Kemuepa, pemieHue 3agadu 0 paBHOMEPHOM JIBHXKEHHUU
10 OKPY)KHOCTH, HEpPBYK0 KOCMHYECKYIO CKOPOCTb M T.I1.) IPU OTCYTCTBUU OIIMOOK TaKxe

OLICHUBAIOTCS B IMOJHOM Mepe.

Ne 10. (Knacc: 8-11, tema: 5.2 — «Mabie Tera CoTHEUHON CUCTEMBI», Kateropus — 1.)

Vcnosue. Acrtepoun obpamaercs Bokpyr ConHlla Mo KpyroBoil opOute 3a 8 ner. Uemy
paBeH paauyc ero opouTsI?

Pewenue. Tlo Tperbemy 3akony Kemnepa paamyc opouthl Tenma Bokpyr Comnma r
B aCTPOHOMMYECKHMX €IMHUIAX U Mepuoja obOpaimieHus mo Hed P B rojgax cBsA3aHbI CIEAYIOIIUM
obpazom: I’ = P2, CrenoBatensHO, paanyc opOUTHl acTepousa paseH 4 a.e. umu 6-108 k.

Ilpumeuanue: anmbTepHATUBHBIE CIOCOOBI HAXOXIEHHUS paauyca opOutsl (depes
0000wmenHpii Il 3akon Kemnepa, pemrenue 3agaud 0 paBHOMEPHOM JBHXKEHHUU MO OKPYXHOCTHU

nT. l'[.) Ipu OTCYTCTBHUU OIIMOOK TaKKe OLIEHUBAIOTCSA B IIOJTHOM Mepe.

Ne 11. (Knacc: 9—11, tema: 6.1 — «Manbie Tera COTHEUHON CUCTEMBI», KaTeropus — 2.)

Ycnosue. YckopeHue CBOOOIHOTO TAJEHHUs Ha JK30IJIaHETE cocTaBisgeTr 1.2 3eMHOro, a
pamuyc aToi TutaHeTsl paBeH 0.3 paamyca 3emuu. Haiiaure mepByl0 KOCMHUYECKYIO CKOPOCTh
JUTSE 9TOM AK301IaHeTsl. OTBET JaiiTe B JOAX MEePBOl KOCMUUYECKOM CKOPOCTH i 3eMITH.

Pewenue. Y ckopeHne CBOGOIHOTO MaeHus BrpaxkaeTcsa dhopmyioit g= 2 GM / R2,

Torna nepByro KOCMUYECKYIO CKOPOCTh MOKHO ITOJIYYHTh B BUJIE:

JGM JGM
V= |—— = 3
R R

R=./gR =+/1.2-0.3=06.
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Ne 12. (Knace: 9—11, tema: 6.3 — «/IBukeHHe CITyTHUKOB TUIAHET», KaTeropus — 2.)

Vcnosue. Cnyrauk Hentyna TpuToH mMeeT panuyc OpOMTHI, PaBHBIN paauycy OpOWTEHI
Jlynsl Bokpyr 3emiid, HO jenaer oauH o6opoT Bokpyr Henrtyna 3a 6 cyrok. Bo ckomnbko pas
oTiiuarotcst maccel Henryna u macca 3emun? Kakast u3 Hux 6osnpiie?

Pewenue. VI3 3akoHa BCEMHPHOTO TATOTEHHUS W BTOpOro 3akoHa HpioToHa cnemyer, 4To
HEHTPOCTPEMUTENBHOE YCKOPEHUE MpHU JABMKEHUU MO KPYroBod opbute pagumyca R Bokpyr Tena
Maccel M paBHo @ = GM / R?. C apyroii cTopoHsl, oHO paBHO @ = V2 / R, Tie V — opbOuTaIbHAs
ckopocTh. OTCIO/Ia CIIeyeT, 9To, €CIHM PaANyChl OpOUT OMHAKOBBI, Macca M IpomnopuuoHansHa V2,
Jlyna nmemaer oGopoT mo cBoei opOoute 3a 27.3 nmHa. Tak Kak JUIMHBI OPOUT OJMHAKOBBI, TO
opOuTanbHas ckopoctb TputoHa B 4.5 pa3 Oonbime, yeM opOurtagpbHas CKOpocTh JIyHBL
CrenoBatenbHO, Macca Henryna B 4.52 = 20 pa3 6onblre Macchl 3eMIIH.

Ilpumeyanue: anvrepHaTuBHbIE criocoObl pemeHus (uepe3 Il 3axon Kemnepa, nepByro

KOCMHUYECKYIO CKOPOCTD U T.I1.) IPU OTCYTCTBUU OIINOOK TAK)KE OLIECHUBAIOTCS B IIOJHON MeEpE.

Ne 13. (Knace: 9—11, tema: 6.3 — «/IBrmkeHHE HCKYCCTBEHHBIX CITyTHHKOBY, KaTeropus — 2.)

Vcnosue. Ha kakoii BbICOT€ M HAJl KAKUMHU TOYKAMU HaJl MOBEPXHOCTHIO 3E€MIIH JIETAIOT
reocTalMoHapHble CIYyTHUKU? HamoMHHM, YTO T€OCTAllMOHAPHBINA CIHYTHUK TOCTOSIHHO «BUCHUT)
HaJl KAKOW-TO OJHOM TOYKOM 36MHOM TOBEPXHOCTH.

CrpaBounble naHHbIE: paauyc opoutsl JIyHbl - 384 Thic. KM, mepuos obOpamieHus JIyHb
BOKpYT 3emiu — 27.3 CyT.

Pewenue. CnyTHUK, TIIOCKOCTh OPOUTHI KOTOPOTO HE COBMAAAET C IUIOCKOCTHIO HKBATOPA,
HE MOXET IIOCTOSSHHO HAaXOOUTHCS HaJ OJHOM W TOM K€ TOYKOW 3€MHOW IOBEPXHOCTH.
CrenoBaTelbHO, BCE T€OCTAIIMOHAPHBIE CIIYTHUKH HAXOJSTCS HaJl SKBAaTOPOM, NMPU ITOM TEPHO]
oOpaleHus: Takoro CIyTHHUKA BOKPYT 3eMJIM JTOJDKEH COBMAAAaTh C MEPHOJOM OOpalieHus] 3eMIIn
BOKPYT CBOEH OCH (T. €. paBHATHCS IPUMEPHO 24 yacam).

ITo III 3akony Kennepa:

(TH/Tc)ZZ(aJl/aC)s,
ac=ar- (Tc/Tn)?®=384-10°-(1/273)P=42.4"10° km.

BricoTa criyTHHKA Haj MOBEPXHOCTHIO 3€MIIM paBHA Pa3HOCTH pajyca OpOUTHI CITyTHUKA U
panuyca 3emin, T. €. 42.4 — 6.4 = 36 THIC. KM.

Ilpumeuanue: anpTepHATHBHbBIE CIOCOOBI HAXOXKICHUS pajuyca OpOMTHI CIyTHHKA (Uepe3
0000mennsli Il 3akon Keruiepa, pemenue 3agauu 0 paBHOMEPHOM JBMKEHHH 10 OKPY)KHOCTHU

u T.H.) IIpUu OTCYTCTBHUU OIIIMOOK TaKXKe OLICHUBAIOTCs ITOJTHBIM OaioMm.
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Ne 14, (Knace: 10-11, tema: 8.2 — «IlIkaya 3Be31HBIX BEITUUNHY, KATCTOPHUS — 2.)

Ycnosue. Teneckony A0CTymHBI 3Be3/1bl 18 3B€3HOM BeauunHbl. BuaHa 11 B HEro ABoiiHas
3Be3/1a, KaKIash KOMIIOHEHTa KoTopoi uMeeT 19 3Be3nnyto Benmmuuny? OTBET 000CHYHTE.

Pewenue. 1lo omnpenerneHuio 3BE3JHOM BEJIMYMHBI 3B€3Ja N-U BEIMYMHBI SpU€ 3BE3.IbI
(n+1)-it Benmumusl B 100Y° ~ 2.5 pasa. JIBe 3Be3anl 19 Benmumubl sipye OHOH 3Be3mbl 19 xe

BEJIMYMHBI TOIBKO B 2 pa3za. CienoBarenbHO, Takas JBOMHas ciabee, yeM 3Be3zia 18 BeIWYUHBI, U

TEJICCKOITY HEAOCTYIIHA.

Ne 15. (Knacc: 10-11, tema: 8.3 — «3aBUCMMOCTb 3BE3IHOM BEJIMYMHBI OT PACCTOSHUSI,
KaTeropus — 2.)

Vcnosue. Halimute abcomoTHyO 3BE3AHYI0 BennuuHy Anuota (¢ bonbmoit Menseauiisl),
ecny BuAMMas 3BE3aHas BenuumHa 1.76™, a paccrosHme 10 3Be3abl 25 mk. OTBET 3alMIIUTE
C TOYHOCTBIO JI0 MIEPBOTr0 3HAKA MOCHE 3ansATON. Mex3BE3AHOE MOTJIONIEHNE HE YUYUTHIBATD.

Pewenue. AOcomroTHas 3Be3MHag BeanunHa M cBs3aHa ¢ BUIMMON 3BE3IHOI BEJIMYMHON M

M pacCTOSHHUEM 10 3BE31bI I BLIPAXKCHUEM

M=m+5-5Igr=1,76 +5-51g 25~ -0.2297 =~ —0.2.

Ne 16. (Knace: 1011, Tema: 8.4 — «DeKTpOMarHUTHBIC BOJHBIY, Kateropus — 1.)

Venosue. Kaxue BUIBI H3ITy4EHHSI OTHOCSATCS K 9JIEKTPOMArHUTHOMY U3JTy4CHHUIO?

1) o-uznydenwue;

2) y-u3Iy4eHHE;

3) KOCMHYECKHE JIy4H;

4) MUKPOBOJTHBI,

5) f-uznyuenue;

6) J-u3nydeHue.

Pewenue. a-n3irydenue — 310 sApa reius, f-U3IydeHue — dJIEKTPOHBI, KOCMHYECKUE JTyIH —
[JIaBHBIM 00pa3oM MPOTOHBL. Bce 3TO YacTHIBl, W K DICKTPOMATHHUTHOMY HW3JIYYCHHIO HE

OTHOCATCH. 5'I/I3J'IYIICHI/IC HAayKE€ HC H3BCCTHO. HpaBI/IJ'IBHBIMI/I OTBCTAMU SBJAIOTCA P-JIYIA U

MHKPOBOJIHEIL.
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