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1. BBEJEHHUE

Hacrosimue Meroaudeckue peKOMEHIALUUMU  IOATOTOBJICHBI  LIEHTpambHOM  METOAMYECKOU
KOMHUCCHEM II0 acTpOHOMMHM BcCepocCHMICKOM OauMIuanbl IIKOJBHUKOB M HAIIPABICHBI Ul
pPa3bsCHEHUS] COOTBETCTBYIOLIMM METOJMYECKMM KOMHUCCHAM M JKIOpU OOIIMX INPHHLHUIIOB
IIPOBE/ICHUS U COCTABJICHUS 3aJaHUI U IIPOBEICHUH LIKOJIBHOTO dTana BcepocCuilckon 0JIMMITHA b
HIKOJIBHUKOB 110 acTpoHomuu B 2016/2017 yuebHoM roay B cyobekTax Poccuiickoit denepariuu.

[IIkonpHBIA 3Talm NPOBOAUTCA B CTPOroM cOOTBeTCTBHM ¢ [lopsakoM mpoBeneHus
Bceepoccuiickoil onuMnuaipl HIKOJIbHUKOB, YTBEPKIACHHBIM NpHKa3oM MUHHCTEpCTBA 00pa3oBaHUs
u Hayku Poccuiickoit ®enepaunu Ne 1252 ot 18 Hos10ps 2013 1., ¢ U3BMEHEHUAMH, YTBEP>KIEHHBIMU
[Tpukaszamu MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepauuu Ne249 ot 17 mapra
2015 r. m Ne1488 ot 17 nexabps 2015 1.

JlanHblii MaTepual COINEPKUT CBEIEHUS O XapaKTEPUCTUKE IIKOJIBHOIO  3Tara
Bceepoccuiickoil onuMIIAaabpl IMIKOJBHUKOB IO aCTPOHOMHH, CTPYKTYpE M TEMaTUKE 3aJaHuM,
YCIIOBUSIM MPOBEICHUS 3TOTO 3Talla, MaTepUAIbHO-TEXHUYECKOMY O0OECIIEUEHHI0, a TAaKKE CUCTEME
OLIEHUBAHMsI U IPOLIEype ONpeieeHus No0eIuTeNeil U MpU3epoB LIKOJIBHOIO 3Tara.

MeToauueckasi KOMHCCHS 110 aCTPOHOMUU JKEJIAET OPraHU3aTOpaM YCIIEXOB B IIPOBEICHUU
IIKOJIBHOTO 3Tana oiumnuajael. [1o mr00bIM Bompocam, CBA3aHHBIM C JAaHHBIM JTAllOM, MOYKHO
00paTUThCA MO SJICKTPOHHOW IMOYTE K mpejacenarento LleHTpanbHON MpeaMeTHO-METOANYECKOM
Komuccun YroiapHukoBy Onery CraHuciaBoBudy 1o azapecy ougolnikov@gmail.com, ten. (916)-
391-73-00.

2. XAPAKTEPUCTUKA COILEPKAHUSA HHIKOJBHOI'O 3TAIIA

B cootBerctBum ¢ Ilopsakom nposeneHuss Beepoccuiickon oauMIMaabl MKOJIbHUKOB, IIKOJIBHBINA
ATal OJIMMITMAJBI IPOBOAUTCS Ha 0ase yupexaeHui oOuiero oopa3oBanus B nepuoj ¢ 1 ceHtsops
o 1 HostOpst 2016 roma. JlaHHBINA 3Tal MPOBOIUTCS B OJUH ayJUTOPHBIM Typ B TEYCHUE OIHOTO
IHS, oOmmiero s BceX O0Opa3oBaTENbHBIX YUYPEXKACHUN, MOAYUHEHHBIX OpraHy MECTHOTO
caMOYIpaBlIeHUs, OCYIIECTBISIIOIIEMY YIpaBieHue B cdepe oOpazoBanusa. K ywyacturo B dTame
JIOTTYCKAIOTCS BCE JKEJAOIINE, TPOXOIAIIie OOyYeHHE B JaHHOM 00pa30BaTeIbHOM YUPEKICHUN B
4-11 «xnaccax. JlioOoe orpaHuyeHue CIUCKAa YYAaCTHUKOB [0 KAaKUM-ITHOO KpUTEPUSIM
(ycmeBaeMoCTh IO Pa3UYHBIM MpeIMeTaM, pe3yabTaThl BBHICTYIUICHHUS Ha OJIMMITMAAaX MPOILIOro
roga W T.O.) sABIseTcs HapymieHueM Ilopsnaka mpoBeneHust Bceepoccuiickoil  ommmmuabl

IIKOJBHUKOB W KamezopuudecKu 3anpeuiaemcs. B coorBercTBUHM C IIYHKTOM 10 HOpS[)IKa
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IIPOBEICHUM OJIMMITUA[IbI, KaAmezopuvecku 3anpeujaemcsa B3VMAaHHE IUIaThl 33 y4YacTHE B
OJINMIIHUAJIC.

[IkonBHBIN 3TAIl HE3ABUCUMO TPOBOJUTCS B MATH BO3PACTHBIX mapauiensx: 4-6, 7-8, 9, 10
u 11 xmaccsl. B coorBerctBuu ¢ Ilopsankom npoBenenuss Beepoccuiickoid oiMMITAAIbI, Y4aCTHUK
BIIpaBE BBINOJHATh 3aJaHusi 3a Oojee crapmuii kiacc. B sToMm ciydae OH JODKEH OBITh
OpeIynpexieH, YTO B ciy4yae KBAIM(UKAIUM B CIHCOK YYaCTHUKOB TOCJEIYIOIIUX 3STaroB
Bcepoccuiickolt onuMmnuaasl (MyHUIIUTAIBHOTO, PETHOHAIBLHOTO, 3aKIIIOYUTEIBHOTO) OH OyIeT
BBICTYIIATh TaM B TOM € CTapIlel Mapajuieiu.

[Io xoay WIKOJIBHOrO 3Tama y4YaCTHUKAM IIPEAJIaracTcsi KOMIUIEKT M3 IIECTH 3a/JaHHi,
NOJArOTOBJIEHHBIX OTAEIBHO JUISl KaXI0M U3 BO3pacTHbIX napaiienei. Jlns napamienu 4-6 xiacca
YHCIIO 33JJaHU YMEHBIIAETCs 0 YeThipeX. YacTh 3amaHuil MOXKET OBITh OOIIeH NIl HECKOJIBKUX
BO3PACTHBIX MapasuieNieil, 0OJHaKO KOHKYpPC U TOJBEICHHE WTOTOB JIOJKHBI OBITh OTAEIbHBIMU.
3amanusi UIsl MIKOJBHOTO H3Tama pa3pabaThIBAIOTCS MYHHUIMIAIBHON MpPEeaIMETHO-METOIUYECKOM
KoMHccuell, (OpMUPYEeMBIMH OpPTaHOM MECTHOTO CaMOYIPABJICHUS OOpa30BaHHEM, WU SBISIOTCS
o0LIMMU 1J1 BCEX 00pa30BaTENbHbBIX YUPEKACHUM, TOAKOHTPOJIBHBIX JaHHOMY oprany. OCHOBHbIE
MPUHIIMITB JOPMUPOBAHUS KOMIUIEKTA 33a/JaHUH OMMCAHBI B YACTH 3 HACTOSIIMX PEKOMEHIAIIH.

Pemennie 3amaHuii mpoBepsieTcsl KIOpU, (HOPMHUPYEMBIM OPIraHHU3aTOPOM OJIUMITUAJBI -
OpraHOM MECTHOTO CaMOYIIPaBJICHUS, OCYIIECTBIIIONIUM yIpaBieHUe B cdepe oOpa3zoBanus. Ha
OCHOBE IMPOTOKOJIA 3aCeHaHus KIOpU (HOPMHUPYETCS CIIUCOK MOOETUTENeH U TPU3EPOB MIKOJIBLHOTO
stana. [lomHBIA NPOTOKON OMUMIMAABI C YKa3aHMEM OLIEHOK BCEX YYaCTHUKOB (HE TOJIBKO
nobeauTeneit u mpuszepoB!) mepegaroTcs B OpraH MECTHOTO CaMOYMPAaBIEHUS, OCYIIECTBISIOMINN
yrnpasieHue B chepe oOpa3oBaHuUs.

Ha ocHOBe mpOTOKOJIOB IMIKOJIBHOTO ATAra 10 BCEM 00pa30BaTEIbHBIM YUPEKACHUIM OpraH
MECTHOTO CaMOYIPABIIEHUs YCTAHABIMBAET TMPOXOAHON Oamnl - MHHMMAIbHYIO OIEHKY Ha
HIKOJIEHOM 3Tare, HE0OXOAUMYIO JUTsl y4acTHsi B MyHULIUIIAILHOM dTarne. [laHHbIi MpoXoaHoMi Oan
yCTaHABIUBAETCA OTACIBHO B BO3PACTHBIX Mapayiensx 7-8, 9, 10 u 11 kimaccoB U MOXET OBbITh
pa3HbIM Uil ATUX napamiensx. Ha ocHoBe »TuX OayuioB, a TakXke CIHCKOB MoOeauTened u
IPHU3epPOB MYyHHUIUIATIBHOrO dTama Bcepoccuiickoit onmmmnuaael 1o actpoHomuu 2015/2016
y4eOHOT0 T0/1a, MPOAOIDKAIOIINX 00ydeHHEe B OpraHU3alMaX, OCYIIECTBISIONINX 00pa30BaTEIbHYIO
JEeSTeNIbHOCTh 10 00pa3oBaTeNbHBIM MPOrpaMMaM OCHOBHOTO OOIIEro M CpPEeAHEro OOIIero
obpaszoBanusi, GOPMHUPYETCS CIHUCOK YYaCTHUKOB MYHHUIMMAIBHOTO JTana Bcepoccuiickoit

onumMIua sl o actponomuu 2016/2017 yyeGHOro roza.



3. OBIIIME NPUHIIAIILI PASPABOTKM 3AJJTAHUM U ®OPMUPOBAHMS
KOMIIVIEKTA

[[IxonbHbIN 3Tanbl Beepoccniickoil onuMMnuaabl MIKOJBHUKOB SIBISIIOTCS €€ MEPBBIM 3TanoM. Ero
LEeJIb COCTOMT B IOIYJIAPU3ALUU ACTPOHOMMYECKUX 3HAHUWM CPEIU IIMPOKOTO Kpyra ydauuxcs,
YKPETUIEHUE CHCTEMBI IKOJIHHOTO aCTPOHOMHYECKOTO 00pa30BaHMSL.

OCHOBHBIE IPUHIIMIIBI, B COOTBETCTBHH C KOTOPBIMU (DOPMUPYIOTCS 3a/IaHUS TOTO WJIA UHOTO 3Tara
Bcepoccuiickold oMMIIMAIbl IIKOJIBHUKOB IO aCTPOHOMMHM, ONMCaHbl B KHUre «Bcepoccuiickas
OJIMMITMA/IA MIKOJLHUKOB 10 acTpoHoMuH B 2006 romy» (aBTop-coctaButeab O.C. YTOJIBHHKOB,
denepanbroe AreHTcTBO 110 00pazoBanuto PD, AITKuIIIIPO, 2006). B 2016/2017 yueObHoM Toxy
METOJMYECKUE PEKOMEHIAIMU 10 COCTABIICHUIO 3a/IaHUM OJIMMITMA/IBI COCTABJICHBI B COOTBETCTBUU
¢ [lopsaxkom npoBenenust Becepoccuiickoid ouMnuabl MKOJIbHUKOB, TPUHATHIM MUHUCTEPCTBOM
O6pazoBanusa u Hayku Poccuiickoit ®@eneparnuu, npukas Nel252 ot 18 wnosiOps 2013 rona, c
WU3MEHEHUsIMH, yTBepkaeHHbIMHU IIpukazamu MunucrtepctBa oOpa3zoBaHus U Hayku Poccuiickoit
Oenepannn No249 ot 17 mapta 2015 1. u Ne1488 ot 17 nexabps 2015 r.

[xonbHbIi 3Tann Beepoccuiickol onMMIuagbpl MIKOJIBHUKOB MO aCTPOHOMHH MPOBOAUTCS
cpenu IMIKOIBHUKOB 4-11 KilaccoB B MATH BO3PACTHBIX Mapaiensax: 4-6, 7-8, 9, 10 u 11 kimaccel. B
napamensix 7-8, 9, 10 u 11 kmaccoB pe3ynbTaThl HIKOIBHOTO JTAra SBISIOTCS OCHOBOM ISl 0TOOpa
YYaCTHHUKOB CIEAYIOLIEr0, MyHULIUIIAIBHOTO 3Tana Beepoccniickon 0MMITHaIbl.

3ajaHus WIKOJBHOTO 3Tana Beepoccuiickoil onuMmnuaabl 10 aCTPOHOMUM COCTABJISIIOTCS Ha
ocHoBe Crnucka BOIPOCOB, PEKOMEHIYEMBIX METOJMYECKOW KoMuccue Bceepoccuiickoit
OJINMIHA/IBI IIKOJFHUKOB MO ACTPOHOMHUHU MPHU TOJATOTOBKE K dTamaM OJIUMIUaibl (cM Yacth 4
HACTOALMX peKkoMmeHnaauui). Jlanuelid cnucok paspaboran ans 9, 10 m 11 xnaccos. Ilpu
COCTaBIIEHUM 3aJaHuil g 4-6 u 7-8 KJIaccoB HMCMONb3YeTCs TeMaTHKa MEepBbIX MyHKTOB Crucka
BOIIPOCOB BMECTE€ C OCHOBHBIMH HAuyalbHBIMH ACTPOHOMHUYECKUMHU TOHATUAMU U (HaKTaMmu,
BXOJISIIIIMMH B TIPOTPaMMy Kypca €CTECTBO3HAHMS.

Jnst kaxIoW M3 BO3PACTHBIX Mapayljieledl JOJKEH OBbITh MPEAJIOKEH CBOW KOMIUICKT
3a/IaHUi, IPU 3TOM HEKOTOPbIE 3a/IaHUsI MOTYT BXOJIUTh B KOMILJIEKTHI IO HECKOJIBKUM BO3PaCTHBIM
napaiensM (Kak B HWAGHTUYHOW, TaKk W B OTIWYamoIedcs Qopmynuposke). Jlomyckaercs
WCIIOJIb30BAaHUE HEKOTOPBIX 3aJaHWi JUII HECKOJBKHUX BO3PACTHBIX Mapajuieieil, Mpu 3TOM
COCTaBJICHME WMTOTOBOM PEUTHMHTOBOW TAaONWIBI, W TIOJBEJCHHE WTOTOB B JTHX MapauIesax
npoBoAuTcs oTnaenbHO. llepBoie 4 (Hambonee jierkue) 3amaHus OIS Hapaiienn 7-8 Kiacca Ha

IIKOJBHOM 3TaIrli€ MOXXHO HMCIIOJIB30BATh KaK KOMIIJICKT IJIs 4-6 K11accoB.



Ucxons w3 menedl W 3aiad MIKOJIBHOTO M MYHHUIIMIAIBHOrO 3TanoB Bcepoccuiickoit
OJIMMITUAJBI 110 ACTPOHOMHH, PEKOMEHJIyeTcs IpeularaTh IIKOJIbHMKAM /-11 kmaccoB mo 6 He
CBSI3aHHBIX JIPYT C APYTOM 3aJaHUil.

Ha mnepBoM »sranme paboThl MO COCTAaBICHHMIO 3aJaHUM HeoOXoaumo co3jxaTh 0asy,
COJepXKAIYI0 IPUMEPHO BIBOE OOJIbIIEE YUCIO 33aJaHMH-KaHAMJATOB, YeM 3TO TpeOyercs s
npoBeaeHus 3Tana Onumnuansl. 3a4aHus MKOJIBHOIO 3Tana MPOXOAST HE3aBUCUMYIO SKCIIEPTU3Y B
MYHUIIUIATBHOH METOJMYECKOW KOMHCCHHM, Ha OCHOBE KOTOpPOil (opmupyercsi Oonee y3Kul
KOMIUIEKT, KOTOpBIH MPOXOIUT IOBTOPHYIO SKCIEPTU3y B MYHMLIMIAIBHOM METOAMYECKON
KOMHCCHUH.

Ha BTOopoM »Tame Bce 3amaHus, oTOOpaHHBIE B IPEABAPUTEIIBHBIN KOMIUIEKT, IPOXOIAT
METOJMYECKYIO IIPOBEPKY, B XOJ€ KOTOPOH KaXXAOMY 3aJaHHUIO NpUCBauBaeTcs MyHKT u3 Crucka
BONPOCOB (MYHKT 4 HACTOSIIUX PEKOMEHJAIMii), COOTBETCTBYIOLIUI TEeMaTUKE 3aJlaHMs, a TaKxKe
kareropusi cinoxsHoctu (1 wmm  2). Kareropus 1 npucBauBaercs 3aJaHMsIM, HMEIOIIUM
OJIHOCJIOXKHYIO CTPYKTYpPY PELIEHHS, CBSI3aHHYIO C IPUMEHEHHEM OJHOIO-ABYX aCTPOHOMHUYECKHUX
¢dakTOoB WM (QHU3MUECKUX 3aKOHOB. 3aJaHUsl KaTeropuu 2 HMEIOT MHOTOITAIHOE pEILICHHE,
Tpebyrolee Mociea0BaTeIbHOE IPUMEHEHHE HECKOJIBKUX (DaKTOB M 3aKOHOB U MaTeMaTHYECKOTrOo
annapara. KoMiuiekTsl 3ajaHuii mIKOJIbHOrO 3Tana Beepoccuilckoil oauMMnuaabl HIKOJbHUKOB IO

ACTPOHOMHUH JIOJKHBI XapaKTEPU30BATHCA CIIEIYIOIINM paclpe/IesIeHUeM 3aJaHui 110 CII0KHOCTH:

3ananue Bospacrthas napasuienb

4-6 w1 7-8 xJ1. 9 k. 10 k1. 11 k.
3aganue 1 1 1 1 1 1
3aganue 2 1 1 1 1 1
3aganue 3 1 1 1 1 1
3aganue 4 1 1 1 1 1
3ananue 5 - 1 1 2 2
3ananue 6 - 2 2 2 2
Bonpocsl §1 §1 §1 §1,2 §1,2,3

KoMmiekT 3amaHuii B KaxJAOW BO3PACTHOM NapajUieNM JOKEH TaKXKe XapaKTepUu30BaThbCs
METOJIMYECKON MOJIHOTOW: BC€ 6 3aJaHWil JTOJDKHBI COOTBETCTBOBATH PA3ZHbIM ITYHKTaM CIIHCKA
BOTIPOCOB T10 aCTPOHOMUH (ITYHKT 4 HACTOSIINX peKoMeHaanwmii). B mapamrensx 5-6, 7-8 n 9 kmacca
3TH BOIPOCHI JOJKHBI OTHOCUTHCA K §1 3roro cmmcka. Mcxoas u3 TOro, 4Tto WIKOJIBHBIM 3Tan
MPOBOAMWTCS B Hauaje ydeOHOro rojia, OCHOBa 3afaHuwii g mapamuienud 10 kmacca Takke

dbopmupyeTcsi Ha OCHOBE § 1, ¥ JIUIITB OJTHO 33JIaHUE MOKET OTHOCUTHCA K §2. KommutekT 3amanuii 11
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Kkiacca (opMUpYyeTCs Ha OCHOBE BONPOCOB §1, 2, 0THO 3a7aHUE MOXKET 3aTparuBaTh BOMPOCHI §3.
Cuctema OLICHMBaHUS 3aJlaHUM JOJDKHA OBITh WJASHTHYHOM (8-OaIbHOM) I BCeX 3aJaHuM,
HE3aBUCUMO OT UX TEMBI U YPOBHSI CJI0KHOCTH.

3ajaHus MIKOJIBHOTO 3Tama JOHKHBI UMETh TEOPETUUYECKUM XapakTep, He TpeOoBaTh s
CBOEr0 pEIICHUS KaKUX-JIMOO acCTPOHOMHUYECKHX TNPHUOOPOB U IJIEKTPOHHO-BBIYHCIUTEIBHBIX
CPECTB (32 UCKIIOYEHUEM HEMTPOTrPaMMUPYEMbIX KAJbKYISATOPOB). 3aaHUS JOJKHBI BBITTOJIHITHCS
B ayJIUTOpUH, 0€3 BBIXOJIa Ha yIUILy.

Jnst  Kakmoro 3ajmaHus, pa3pabOTaHHOTO I IIKOJBHOTO JTama, MYyHHUIUIAIbHas
MIPEAMETHO-METOAMYECKass KOMHUCCHS JIOJDKHA pa3padoTarh MOJAPOOHOE PEIICHHE C YY€TOM BCEX
BO3MOXXHBIX CIIOCOOOB, a TaK)K€ PEKOMEHJALMU IO OLEHWBAHUIO PEHICHHUS yYaCTHHKAMH B TOM
ciyyae, €clu 3aJaHue perieHo He MoiaHocThio. [Iporeaypa olieHuBaHMS PEIICHUI U MOJIBEICHUS
WUTOTOB OIMCAHa B YaCTH 8 HACTOSIIUX PEKOMEH IAIlUM.

Yacte 5 HACTOANIMX PEKOMEHIAIUN CONEPKUT MPHUMEPhl 3aJaHUN, COOTBETCTBYIOLIUX
pa3HBIM BONpPOCAM CIHUCKA C Pa3HbIM C pPa3HbIM YPOBHEM CJIOXKHOCTH. JlaHHBIE 3a/laHUsi MOTYT
MCIIOJIb30BAThCS KaK 00pasell Ui COCTABIICHUSI KOMIUICKTa IIKOJIBHOTO M MYHUITUIIAIBHOTO 3Taria
Bceepoccuiickoit onuMIuaabpl o aCTpOHOMUH C YYETOM MPUBEACHHBIX BBIIIE PEKOMEHIAIN, HO He

MOo2ym BKIIIOYATBCS B 3T KOMIUICKTBI HAIIPSAMYTO.



4. BOITPOCHI ITIO ACTPOHOMMUMU,
pPeKOMeHayeMble UHEeHTPAJbHON MNpeIMeTHO-MeTOoAu4YecKoil Komuccueid Bceepoccuiickon
OnuMnuaasl MO0 ACTPOHOMHUM /I NMOATOTOBKH IIKOJbHMKOB K pelIeHHI0 327134 3TaloB

OauMnuaabI

§1. 9 kaacc u Mos107Ke.

1.1. 3Be3gHOE HEODO.

CosBe3us U sipuaiiiiye 3Be3/bl He0a: Ha3BaHMsI, YCIOBUSA BUJUMOCTH B pa3jM4YHbIE CE30HBI
roja.

1.2. HeGecHas cdepa.

CyrouHoe JBW)KEHHME HEOCCHBIX CBETHJI Ha pa3iMyHBIX [MHUpoTax. Bocxox, 3axof,
KyJbMUHaLUA. ['Opu30HTaIbHAS U SKBATOpUANIbHAS CHCTEMa KOOPJUHAT, OCHOBHbBIC KPYTU U JIMHUU
Ha HeOecHoH cepe. BbicoTa Ha/l rOpM30HTOM HEOECHBIX CBETHII B KyJbMHHALMU. BeicoTa nomoca
Mupa. M3meHenue Buia 3Be3qHOr0 Heba B TedeHHe CyTok. [lonBmikHas kapra 3Be3IHOrO Heda.
Pedpaxuus (kauectBenHo). CyMepKku: rpak1aHCKue, HaBUTAIIMOHHBIE, acTpoHoMuueckue. [lonsaTus
YIJI0BOT'O PacCTOSIHUS Ha HeOeCcHOM cdepe U YIIoBhIX Pa3MepoB 00BEKTOB.

1.3. JIBmkeHre 3eMiIu 1o OpouTe.

Buanwmerii mytes Connna mo HebecHoi cdepe. M3meHenne Buia 3Be3AHOT0 HeOa B TEUEHHE
roja. OKJIMITHKA, IOHATHE TOJIOCA OKIUNTUKA M SKIUNTHYECKOM CHUCTEMBbl KOOpIMHAT.
3oaunakanbHble co3Be3aus. llperneccusi, M3MeHEHHE >KBAaTOPHUAIbHBIX KOOPAMHAT CBETWI H3-3a
IIPELECCUHN.

1.4. IsmepeHne BpeMeHH.

Tponunueckuii ron. ConHeuHble W 3BE3/HBIE CYTKH, CBSI3b MEXJIy HUMHU. COJHEYHBIE YaChl.
MecTtHoe, nosicHoe Bpemsi. VICTUHHOE U cpeiHEe COIHEUHOE BpeMsl, YPaBHEHHE BPEMEHHU. 3BE3/IHOE
BpeMs. HYacoBble 1osica ¥ UCUMCIEHUE BPEMEHM B HallEW CTpaHE; JEKPETHOE BPEMS, JIETHEE BpEMS.
Jletoucuncnenne. Kanennaps, cCoHe4Has v JIyHHas cucTteMa KaieHaapsi. HoBbli U cTapblil CTHIIb.

1.5. JIBuxkeHune HeOECHBIX TeJ MO/ IEHCTBUEM CHIIbI BCEMUPHOTO TSATOTEHHUS.

dopma opbut: ammInc, napadona, runepOosa. DIJIMIC, €ro0 OCHOBHbIE TOYKM, OOJbLIas U
Mayas TOJYOCH, SKCLEHTPUCUTET. 3aKOH BCEMUPHOrO TATOTEHMs. 3akoHbl Keruepa (Bkimrouas
0000meHHbli Tpetuil 3akoH Kemuepa). IlepBast u Bropas kocmuueckue ckopocTH. Kpyrosas
CKOPOCTb, CKOPOCTh IBHKEHHS B TOUKax MEpHUIeHTpa U anoueHTpa. OnpeaeneHue Macc HEOECHBIX
TE€J Ha OCHOBE 3aKOHa BCEMHUPHOI'O TATOTEHMs. PacueTbl BpEMEHM MEXKIIJIAHETHBIX IEPETIETOB 10
KacaTeJIbHON TPAeKTOPHH.

1.6. Conxeunast cucrema.



Crtpoenue, cocraB, obOmue xapakTepucTuku. Pasmepsl, dopma, Macca Ten CoHEUHOH
CUCTEMBI, IUIOTHOCTh HX BemiecTBa. Orpaxkarmas crnocoOHOCTh (anmpdeno). OmpeneneHue
paccrossHuil 10 Ten CoJHEYHOM CUCTEMBl (METOIbl PaJMOJIOKALMKM U CYTOYHOIO Iapajliakca).
AcTpoHOMMYECKas €IMHUIA. YTJIOBbIE pa3Mepsl maHeT. CUIepuYecKuid, CAHOAUYECKHUM ITepruoabl
IUTAHET, CBSI3b MEXAY HUMU. Bunnumele ABmkeHus 1 KoHurypauuu rianet. Hakinonenne opOUTHL,
auHus y370B. Ilpoxoxaenus muaHer mo aucky CosiHLa, yciaoBMsl HacTyluleHusa. Masble Tena
CounHeuHo# cucteMbl. MeTeopou b, METEOPBI U METEOpHBIE MOTOKH. MeTteopuTsl. OpOUTHI TTaHET,
acTEepOUJIOB, KOMET U METEOpOUI0B. Bo3myllleHHs] B JBMKEHUU IJIAHET. TpeTbsi KOCMUYECKas
CKOPOCTb 17151 3eMJiu U Ipyrux tes1 COJIHEUHOU CUCTEMBI.

1.7. Cucrema Counnue - 3emus - JIyna.

Hewxenue Jlynsl Bokpyr 3eminu, ¢as3el Jlynsl. Jlubpamuu Jlyner. [IBuxkenue y3noB opOHUTHI
Jlynsl, nmepuoabl  «HU3KON» U «BbICOKOW»  JlyHbl. CHHOAMYECKUH, CHUIECPUYECKUH,
AHOMAJIMCTUYECKUN U JpakOHWYECKUd Mmecsupl. COJIHEUHbIE W JIyHHbIE 3aTMEHUS, WX THIIBI,
ycioBus HactymieHus. Capoc. [lokpeitus 3Be3n u maHeT JIyHOHM, ycloBHS MX HACTYIUICHHS.
IlonsTHE O MpUIUBaX.

1.8. Ontuyeckue npudOpBHI.

I'maz kak onrtuyeckuit mnpubop. YCTPOMCTBO MNPOCTEHIINX ONTHYECKUX MHPUOOPOB s
ACTPOHOMHMYECKHMX HaOmoJeHnid (OMHOKIb, (oToammapar, JHMH30BBIC, 3epKalbHbIC M 3€PKAIBHO-
JIMH30BBIe Teneckonbl). [locTtpoeHne wu300paXkeHUl NPOTSHKEHHBIX OOBEKTOB B  (POKAIBHOM
IUIOCKOCTH. YTJIOBOE YBelIMYeHue, Macmtad wuzoOpaxkeHus. KpymHeilmume Tteneckomnbl Haiei
CTpaHbl U MHUpa.

1.9. IlIkasa 3B€3IHBLIX BEITHYHH.

[IpencraBienre 0 BUIMMBIX 3BE3JHBIX BEIMUMHAX PA3JIMYHBIX aCTPOHOMUYECKHX OOBEKTOB.
Pemenue 3an1a4u Ha 3BE3HBIE BEJIMUMHBI B LIEJIBIX YHACIAX. 3aBUCUMOCTD IPKOCTH OT PACCTOSIHUSA 10
00BeKTA.

1.10. DneKTpOMarHUTHBIE BOJTHBI.

Ckopoctb cBera. Pa3nuuHble AMana3oHbl JIEKTPOMATHUTHBIX BOJIH. BUAMMBIN CBET, JUIMHBI
BOJIH M YaCTOThI BUIUMOTO cBeTa. PainOBOIHBI.

1.11. OGmue npeacTaBieHus o CTpyKType Beenennoil.

[IpoctpancTBeHHO-BpeMeHHBbIe MacmTaObl  Bcenennoit. Hama Tamaktuka wu  ngpyrue
raJlakTUKH, 0O0Ilee MpeACcTaBIeHUE O pa3Mepax, COCTaBe U CTPOCHUH.

1.12. 3mMepeHus pacCTOSIHUM B aCTPOHOMMUH.

BHecucTtemMHble €JMHULIBI B aCTPOHOMMHU (ACTPOHOMMYECKAs €IMHUIIA, CBETOBOM IO, Mapcek,
KUJIOTIApCEeK, Meramapcek). MeToabl paauoJIOKaluy, CYTOYHOTO M TOAMYHOrO Mapajiakca.

AbGepparnus cBeTa.



1.13. JIonoJHUTENBHBIE BOMTPOCHI.

HononnumenvHuvle 6onpocvt no mamemamuxe: 3anmuch OONBIIMX YHCEN, MaTEeMaTHYECKUE
orepauuu co creneHsMmu. [Tpubnmxennsie BorunciaeHus. Yucno 3Havdammx uugp. [lomszoBanue
WHXEHEPHBIM KaJbKyIaTOpoM. ENMHUIIBI H3MepeHus YIIIoB: rpaayc U €ro 4acTu, pajnuaH, yacoBas
mepa. [Tonsitue chepsl, Oonpiine U Mabie kKpyru. opmysl uisi CHHYca U TaHT€HCa Majoro yria.
Pemienne TpeyrosbHHMKOB, TEOpPEMBl CHHYCOB M KOCHHYCOB. OIJIeMEHTapHbIE (DOpMYIIBI
TPUTOHOMCTPHUHU.

JononnumenvHvle 6onpocvt no @gusuke: 3aKOHBI COXPAHEHHUS MEXAaHUYECKOW SHEpruw,
UMIyJbCa U MOMEHTa uMIyibca. [loHATHE 00 WHEpUHANbHBIX U HEHMHEPIHUAIbHBIX CHUCTEMax
OTCUcCTa. HOTeHI_II/IaJILHaSI SHCPIua B3aHMOI[eI>'ICTBH$I TOYCYHBIX MaccC. FGOMeTpI/I‘-IGCKaSI OIITHKA, X0

Jy4eil uepes JIUH3Y.

§2. 10 kaacc.

2.1. I1Ikana 3Be3HBIX BEJIUYHUH.

3Be3qHas BEIMYMHA, €€ CBSA3b C OCBelleHHOCThIo. Popmyna Ilorcona. CBsizb BHUIMMOTO
6secka ¢ paccTosiHueM. AOCOIIOTHAs 3BE3/HAs BeJIUUnHA. MI3MeHeHne BUANMOM SIPKOCTH IJIAHET U
KOMET IPU UX JABHKEHHHU IO opOUTe.

2.2. 3Be31bl, 00IIHE IOHSATHSL.

OcHOBHbIE XapaKTEPUCTHKU 3BE3]: TEMIEparypa, paauyc, mMacca M CBETUMOCTb. 3aKOHbI
U3Iy4eHus: abCONIOTHO dYepHoro tena: 3akoH Credana-bonbumMana, 3akoH cmelieHus Buna.
[TonsiTue 3¢ (hekTUBHON TEMIIEPATYPHI.

2.3. Kitaccudukanus 38e371.

[Ipencrasnenue o poromerpuueckoit cucreme UBVR, mokazarenu nsera. Jluarpamma «aiBet-
ceetuMocthy»  (I'epummmpynra-Paccena).  3Be3abl  IMIaBHOM — MOCIEIOBATENBHOCTH,  TMTaHTBHI,
cBepXrurantel. COOTHOIIEHHE «MacCa-CBETUMOCTB) JIJIS 3BE3/1 IVIABHOM I0CIIEI0BATENBHOCTH.

2.4. JIBmxeHue 3Be3]] B IPOCTPAHCTBE.

Oddexr [omnepa. JlyueBas CKOpOCTh 3BE€3]] M MPUHIMIBI €€ M3MEpPEHUs. |aHreHInaabHas
CKOpPOCTh M COOCTBEHHOE JIBUKEHHUE 3B€3/1. ATIEKC.

2.5. JIBoMiHBIE ¥ IEPEMEHHBIE 3BE3/IBI.

3aTMeHHbIe TepeMeHHble 3Be3lbl. CrekTpaiabHO-IBOMHbBIE 3Be3nbl. OmpeneieHre Macc U
pa3MepoB 3Be3J B JBOMHBIX cUCTeMaX. BHeconHeuHble MutaHeThl. [lynbcupyromue nepeMeHHbIe
3Be3/bl, WX THUIIBL, KpHBBIE OJecka. 3aBUCUMOCTh <«II€PUOJ-CBETUMOCTb» s  1edens.
Jonronepuoanueckue nepeMeHHble 38e3/b6l. HoBbIE 3BE3/bI1.

2.6. PaccesaHHbIEe U IIAPOBBIEC 3BE3/IHBIE CKOTICHUSI.
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Bospact, ¢usnueckne cBOWCTBAa CKOIJICHUH W OCOOCHHOCTH BXOMSIIUX B HHX 3BE3/I.
OCHOBHBIE pa3IMUYUS MEXKIY PacCEIHHbIMH W IIAPOBBIMU CKOIUIEHHAMHM. JlMarpamMmbl «LIBET-
CBETUMOCTb» JUIA 3B€3J] CKOIUIEHWMW. JIBM)KEHMS 3B€31, BXOISIIMX B CKOIUIEHHE. Meton
«TPYIIIOBOTO Mapajljlakcay OMpPeesICHNs PACCTOSHUS 10 CKOIICHUSI.

2.7. Conuize.

OCHOBHBIE XapaKTEPUCTHKH, OOLIEE€ MPEICTABIECHUE O BHYTPEHHEM CTPOEHUU U CTPOECHUU
atMocdepsl. Xapakrtepuctukn CoNHIA Kak 3Be3bl, COJHEYHas MocTosiHHasg. CoiHevHas
AKTUBHOCTb, IIUKJIbI COJHEYHOI akTuBHOCTH. MaruutHbeie noisi Ha ConHue. CoJHEYHO-3eMHBIE
CBSI3H.

2.8. loHn30BaHHOE COCTOSIHUE BEIIECTBA.

[Tonsatne 00 woHM30BaHHOM Tase. llpomecchl wWoHM3amuM u pekomOuHarmu. OOume
npencTaBieHue 00 noHax B atMocdepe 3emMiid U MEXIUIaHETHOU cpene. MarHuTHoe rose 3emiiu.
[TonsipHbIe CUSHUS.

2.9. Mex3Be3aHas cpena.

[IpencraBienue o pacrnpeneaeHuu ra3a U IblIM B IpocTpaHcTBe. [1noTHOCTH, TEMIIEpaTypa U
XUMHUYECKHIM COCTaB MEX3BE3HOHN cpebl. Mex3Be3IHOe MOTIIOIIEHNE CBETa, €ro 3aBUCUMOCTD OT
JUIMHBIl BOJIHBI W BIIMSHUE Ha 3BE3[IHbIE BEIUYUHBI M IBET 3Be3l. ['asoBbie u nuddysHbie
TYMaHHOCTH. 3Be3/1000pa3oBaHue. Mex3Be3JHO€ MarHUTHOE I10JIE.

2.10. Teneckorbl, pa3pemniarias U MPOHUIAIOIIAsE CIOCOOHOCTb.

[IpenenpbHOE  yrioBoe  pa3pelieHHe W OpOHUIAIomias — CHOCOOHOCTh.  Paszmepsl
JTU(PPaKLHOHHOTO U300pakeHNUs!, OTPaHUYEHUS CO CTOPOHBI 36MHOM aTMoc(epsl Ha pa3peraronyo
crocobHocTh. AGeppanuu onTukU. ONTHYECKHE CXEMbl COBPEMEHHBIX TEJIECKOIIOB.

2.11. JlonoJIHUTENbHBIE BOTIPOCHI.

JlononrnumenvHvle 60npocyl No Mamemamuxe. TUIOMAAb IOBEPXHOCTH U cepbl, 00beM I1apa.

Hononnumenvnuie 6onpocol no gusuxe: I'a3oBble 3akoHbI. [IoHATHE TemmepaTypbl, TEIIOBOM

OHCPIYHU ra3a, KOHIUCHTpAlMKU YaCTUIl U JTaBJICHHA. OCHOBBI TTOHATHUS CIICKTpa, I[I/I(l)paKHI/II/I CBCTa.

§3. 11 kaacc.

3.1. OCcHOBBI TEOpUHU IPUIUBOB.

[IpunuBHoe Bo3xaeicTBue. [lonarue o pammyce chepsl Xwmia, mojgoctu Poma. Touku
TUOpAIHH.

3.2. OnTuueckue cBoiicTBa arMocep MiIaHeT U MeX3BE3JHON Cpe/ibl.

PaccesHue u mormnomieHue cBera B atMocdepe 3eMild, B MEXIJIAHETHOW M MEK3BE3IHOM
cpelie, 3aBUCUMOCTh TOIJIOIIEHUs OT JJIMHBI BOJIHBL. ATMocdepHas pedpakius, 3aBUCUMOCTb OT

BBICOTHI 06’BGKTa, JJIMHBI BOJIHBI CBETA.
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3.3. 3aKOHBI U3TyYECHHUS.

WutencuBHocTh m3nyueHus. [lonatue cnekrtpa. M3imyueHwe abCOMOTHO YEpHOTO Tena.
®opmyna I[lnanka. I[Ipubmmkenus Penes-Jlkunca u Buna, o0nactTh #X NPUMEHEHHS.
Pacnipenenenue sHEpruu B CIEKTpax pa3INdHbIX aCTPOHOMUYECKUX OOBEKTOB.

3.4. CriekTpsl 3BE3/I.

OCHOBBI CHEKTPAJIbHOTO aHalu3a. JIMHUM TNOTJIOUIEHUS B CHEKTpax 3Be3[l, CHEKTpajbHas
knaccudukanus. Atmochepst Connna u 38e31. Potocdepa u xpomochepa ConHia.

3.5. CnekTpbl U3IyYEHHS Pa3peKEHHOT0 Trasa.

[IpencraBienue o ceKTpax COJHEYHON KOPOHBI, IUTAHETAPHBIX U AUPY3HBIX TYMaHHOCTEH,
MOJISIPHBIX CUSHUM.

3.6. [IpencraBnenue 0 BHyTPEHHEM CTPOCHUHU U UCTOYHUKAX dHepruu CoJHIa U 3BE3/.

SnepHble MCTOYHMKU SHEPTUM 3BE3, 3alachl SACPHOM SHEpruu. BeineneHue sHepruu npu
TepMoOsIepHbIX peaknusx. OOpa3oBaHHe XMMHUYECKHUX 3JIEMEHTOB B HEIpax 3Be3]l Pa3lUYHbBIX
TUIIOB, B CBEPXHOBBIX 3Be3/]aX (Ka4€CTBEHHO).

3.7. OBomrouus CoiHILa U 3BE3/.

Craaus rpaBUTAIIMOHHOTO CXKaTus MPU 00pa3oBaHUU 3Be3/Ibl. BpeMs ®U3HU 3Be3] pa3lTuyHON
Macchl. CBepxHOBBIE 3Be3/bl. [lo3HME CTaauM 3BONIONUMU 3Be37: Oenble KapiIuKU, HEHTPOHHBIC
3BE€3/1bl, YEpHBIE IbIPHL. | paBUTanMOHHBIN paguyc. [lynscapsl.

3.8. CtpoeHue U TUIIBI TATTAKTHK.

Hama TI'anaktuka. bmmwkaiimme ranaktukud. PaccrosHume 10 OnmkalliuX TralakTHK.
HaGnronarenbHble 0COOEHHOCTH TanakTUK. CoCTaB rajJakTUK M MX (PU3MUYECKHE XapaKTEPUCTHUKH.
Bpamienue ranaktuueckux JUCKoB. Mopgoorndeckue TUIbl FalakTUK. AKTUBHBIE si/ipa TajJakTHK,
paavoralakTUKH, KBa3aphl.

3.9. OCHOBBI KOCMOJIOTHH.

Onpenenenue paccTossHuil 10 ranaktuk. CeepxHosble | Tuna. KpacHoe cMmelienue B criekTpax
rajlakTuk. 3akoH Xa06ma. CkoruleHus ranaktuk. IIpenctaBieHue o TIpaBUTAlMOHHBIX JIMH3aX
(xauecTBeHHO). KpynHomaciitabHast ctpykTtypa Beenennoil. PenukroBoe nzimyyeHue u ero CuexkTp.

3.10. IIppeMHUKH U3Ty4EeHUS K METO/Ibl HAOIIOIEHU .

DJneMeHTapHble CBEIECHUS O COBPEMEHHBIX MeTolax (OTOMETPUUM U CHEKTPOCKOIHUH.
®dotoymuoxurenu, [13C-marpurel. UcnonszoBanne cBetohmibTpoB. [Ipuem pagmoBosH. YTioBoe
paspelieHue paJauoTeNeCKONOB U paAuOUHTEP(PEPOMETPOB.

3.11. JlonoJHUTENBHBIE BOIIPOCHI.

JononnumenvHule 80npocel No mMamemamuke. OCHOBBI METO/a MPUOIMIKEHHBIX BBIYMCICHUN

¥ pasnoxenuil B paj. [Ipubmxennsie Gopmyisl s cos X, (1+X)", In (1+x), €* B ciryuae mansIx x.

12



Hononnumenvuvie gonpocvl no ¢huzuxe: IIEMEHTHI CIIENIUANTBHONW TEOPUH OTHOCHTEIBHOCTH.
PenstuBucrckas dopmyna mia spgekra omnepa. I'paBuranmonHoe kpacHoe cmenienue. CBs3b
Macchl U dHeprud. OCHOBHBIE CBOWCTBA 3JIEMEHTAPHBIX YaCTHIl (JEKTPOH, MPOTOH, HEHTPOH,
¢doTon). KBaHTOBBIC 1 BOJIHOBBIC CBOWCTBA CBETAa. DHEPrHsl KBAHTOB, CBA3b C YACTOTOM M JUTMHON
BonHbl. [laBnenne cBera. Cnekrp aroma Bojopoxaa. Kocwmumueckue yun. Ilonstue 00

uHTEephEpeHINH U TU(PAKIIHH.

5. MIPUMEPBI 3AJJAHUI IIKOJIbHOI'O DTAIIA

[Ipennaraemple HIDKE 3a/aHUS SIBIISIIOTCS XapaKTEPHBIMH MpUMEpaMu 3ajaad kareropuid 1 u 2,
KOTOpbIE MOTYT HCIOJb30BaTbCA IIPU  COCTaBIEHUM KOMIUIEKTOB IIKOJBHOIO  3TalloB
Bceepoccuiickoil oauMnuaabsl IO acCTPOHOMHUM IO CXEME, ONMCAHHOM B 4YacTH 3 HACTOSIIUX
pekoMeHaalui. 3ajauu-npuMepbl CrpyNIUPOBaHbl B COOTBETCTBUU ¢ §1 M 2 cmnucka BONPOCOB,
IPUBEJIECHHOTO YacTH 4 HACTOSIIMX pEeKOMEeHJalui. 3axauu, cOOTBeTCTByomue §1, MOXKHO
UCTIOJIB30BaTh BO BCeX Mapaiiensix, §2 - toiapko B 11 kmacce m He Gonee ogHoi - B 10 kiacce.
3a/1auu He npedHa3Hauensl I IPSIMOTO BKIIOYCHMSI B KOMIUICKT 3TaroB oiauMmmuaael 2016/2017
yueOGHOro roja.

3aauu NpUBEEHBI C MOJIHBIMU petieHusIMU. [1000HpIM 00pa3oM B JOKYMEHTaX JJIsl KIOPU
IIKOJIBHOTO M MYHMIMIIAJBHOTO 3TanoB Bcepoccuiickoil onMMmnuagsl M0 acTPOHOMHH JIOJIKHBI

OBITh IpeaAcCTaBJICHLI BCC 3a/la4u, KOTOPLIC BOﬁHYT B KOMIIJICKT AJIsA 3THX 3TaIIOB.

5.1. 3apaum Ha Tembl §1.

3aodanue 1.1. (nynkm cnucka éonpocos - 1.1, 1.6, kamezopus crodxcrnocmu - 1).

Ycnosue. B xonne mas - nadane utoHs 2016 r. B mpotuBoctossHur ¢ CONHIIEM OKa3aJUCh JIBE
aHeTsl - Mapce u CatypH. B kakoMm (mpumMepHO) co3Be3AMH OHU HAXOIUINCH?

Pewenue. Konb ckopo Mapc u CarypH Obutd B IpOTHBOCTOSIHUH ¢ COJTHIIEM, OHHM PacCIoyiarajinuch
Ha HeOe MPOTHBOIOJIOXKHO TojoxeHHuto ConHia. DTO 3HAYUT, YTO OHM HAXOIWIUCHh TaMm, IJie
CounHue ObIIO MOAT0/1a HA3ajl, B KOHIE HOSIOPs - Hauvase AeKkadps. DTO COOTBETCTBYET CO3BE3/UIO
CxoprroHa, psAOM ¢ TpaHHUIIAMH C co3Be3nusMu BecoB u 3MeeHocna. YkazaHue Jr000T0 M3 ATHX
TPeX CO3BE3MIl MOKHO CUMTATh MPAaBWJILHBIM OTBETOM Ha 3ajauy. B peanbHocTH, Mapc Bo Bpems

CBOCTO MMPOTUBOCTOAHUSA HAXOAUJIICA B CO3BC3/IUN CKOpHI/IOHa, CaTypH - B CO3BC3IUHU 3MeeHocua.

3aoanue 1.2. (nynkm cnucka éonpocos - 1.4, 1.7, kamezopus croxcnocmu - 2).
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Yenosue. Yepes kakoe BpeMsi B OJHOW TOUKe 3€MJIM MOBTOPSAIOTCS TPUJIMBBI, BBI3BAaHHBIE
nevcteuem Jlynsi?

Pewenue. MakcuMyMmbl IIPUIMBOB HAOJMIOJAIOTCS B MOMEHTBHI BEPXHEH M HUXKHEH KyJIbMUHAIUU
Jlynbl. nTepBan Mexay OBYMS MOCIEIOBATENbHBIMU BEPXHUMH KyIbMHUHAIMSIMHU JIYHBI MOXXHO
BBIUMCIUTh pa3HbIMU crnocobamu. [Ipomie Bcero 3To caenaTh Tak: 3a CHHOJUYECKHH MEpUOA
obpamenust (29.53 cyrok) JlyHa BHOBb KYJIbMHHUPYET B TO K€ MECTHOE BpeMsi, ClelaB OJIMH
noJHbI 000poT. Takum 00pa3oM, 3TO BpeMsi COOTBETCTBYET 28.53 MHTepBalaM MEXIYy ITHMHU
KynemuHanusMu. Cam uuTepBai Oyaer paBen 29.53/28.53 = 1.035 cyrok. IIpoMeKkyTOK BpeMeHH

MEX1y JBYMS IOCIIe10BaTeNbHBIMH pruinBamMu coctaBut 0.518 cyrok mm 12.4 gaca.
5.2. 3apaum Ha TeMBbI §2.

3aoanue 2.1. (MyHKT CIIUCKA BOMPOCOB - 2.1, 2.5, KaTeropus CjI0XHOCTH - 1).

Yenosue. KommaktHoe paccessHHOE 3BE€3HOE CKOIUIEHHE cOocTOMT u3 100 oaMHAKOBBIX 3BE3] U C
TPYJOM BUIHO Ha HeOe IIa30M KaK MaJICHbKOE TATHBINIKO. Kakol BUAMMEIN OJeCK MMeEeT KaxKas
U3 3BE3]I.

Pewenue. Konb ckopo CKOIUIeHHE, KaK €IMHOE IIeJI0e, ¢ TPYJOM BHIHO TJIa30M, MOKHO CUUTATh,
4TO ero oMMl GIIeCK TaKoi e, Kak y OfHOM 3Be3/bl 6. Kaxas oTaenbHAas 3Be3/1a CKOIJICHHS B
100 pa3 cmabee, Takas pa3HHIIAa COOTBETCTBYET IISATH 3BE3HBIM BeJIMYMHAM. B urore, Oieck omHOM

3BC3/bI CKOIJICHUA COCTAaBJIACT 1 lm.

3a0anue 2.2. (MyHKT CIIKCKA BOIPOCOB - 2.4, KATErOpHs CII0KHOCTH - 2).

Ycnosue. CobcTBeHHOE ABMKEHHME 3BE3/IbI 32 5 JIET PaBHO €€ FoJUYHOMY napaiakcy. M3sectHo,
YTO 3BE€3/a JIETUT oTHocuTenbHO ConHua moj yriaoMm 45° K HampaBlieHUIO Ha Hero. Yemy paBHa
M0JIHAS TETTUOLIEHTPUYECKast CKOPOCTh 3BE3/1bI?

Pewenue. T'onn4nblil apajiakc - 3TO YroJj, IOJ KOTOPBIM BUIEH OTpe3oK JiauHou B 1 a.e. (150
MJIH KM) C pacCTOSIHHA, paBHOro paccrosHuio Mexay ConHueMm u 3Be3noi. Koib ckopo 3Be3na
nepeMeIIaeTcsl Ha ATOT yroJ 3a 5 JIeT, MoJy4aeM, YTo €€ TaHTeHIIMAJIbHAsi CKOPOCTh paBHa 30 MIIH
KM B TOJ1 WK ipuMepHo | km/c. J[BrKeHHe 3Be3/Ibl MPOUCXOINUT IO/ YIIIOM 45° K HAalpaBJICHUIO Ha

HEEC, CIICAOBATCIILHO ITOJIHasA CKOPOCTL B \/2 pasa 0oJIbIIIC TaHT'€HLIMAJIbHON 1 paBHa 1.4 xm/c.
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6. MATEPHUAJIBHO-TEXHUYECKOE OBECIEYEHHUE HMKOJBHOI'O 3TAIIA
OJIMMIINABI ITO ACTPOHOMUH

[IkonbHBIA 3Tan Beepoccuiickoi OIMMITHAIBI MIKOJIBHUKOB 110 aCTPOHOMUH TPOBOAMTCS B OJHMH
AyJUTOPHBIA Typ. DTOT 3Tall He npedycmMampusdaem TOCTAaHOBKY KaKHX-THOO MPAKTUYECKUX (B
TOM YHCIIE BHEYPOYHBIX, BBIMOJIHSIEMBIX BHE INKOJBI WM B TEMHOE BpEeMs CYTOK) 3alad IIo
aCTPOHOMHH, M €r0 IPOBEACHUE He mpedyem crienn(PUIecKoro odopynoBaHHs (TEIECKOIOB U
JIPYTUX aCTPOHOMHYECKUX MPUOOPOB). [LIKOIBHBII 3Tal OJMMITHAIBI ITO ACTPOHOMHH ITPOBOJIUTCS B
ayauTopHOM (opmare, U MaTepHaIbHbIe TPEOOBAaHUS VIS TPOBEICHHS OJUMITHAIIBI HE BBIXOIST 32
paMK{ OpraHHU3aIfK CTAaHAAPTHOTO ayIUTOPHOTO PeKUMA.

Jlyis mpoBeACHHS MIKOJIBLHOTO AdTara OPraHU3aTop JOJDKEH MPEAOCTaBUTh AYAUTOPUH B
JIOCTATOYHOM KOJIMYECTBE — KAaXJIblii yYaCTHUK OJUMIIMAJIbl JIOJDKCH BBIMOJIHATH 3a/laHue 3a
OTJICJILHBIM CTOJIOM (TIapTOH).

Kaxxnomy ydactHuKy onmmMiiransl OprkOMHUTET JIOJDKEH MPEIOCTaBUTh PYUKY, KapaHIall,
JUHEHKY, PE3UHKY JUIsl CTUPAHUS H ITYCTYIO0 TeTpaab co mramnoMm OpraHu3aliOHHOTO KOMUTETA, a
TaKXe JIMCThl CO CIPAaBOYHOM HMH(pOpMAIMel, pa3pelicHHONH K HCIIOJb30BAHHUIO HA OJMMIINAJIC
(vacth 12 HacTOSIIMX PEKOMEHIAIMil). B Kaaol aymuTopuu JOJDKHBI OBITh TaKKE 3aracHble
KaHIETSAPCKUE MPUHAJICKHOCTH U KaIBbKyasTop. Ha Bpems paboThl Hal PEIICHUSMU YYaCTHUKY

JIOJIKHBI OBITH TIPEOCTABICHBI IPOAYKTHI IUTAHUSA (COK, IEYEHbS).

7. MTIPOOEAYPA ITPOBEJAEHUS HIIKOJIBHOI'O OTAITA

[ITxonpHBIN 3Tan BecepoccHiCKON OJMMMIMAIAbLI IIKOJBHUKOB MO0 aCTPOHOMHH MPOBOJIMUTCS B OJIUH
Typ. YYacCTHUKHU OJIMMITUAABI TOJDKHBI OBITH MPEIYIPEkKACHBI 0 HEOOXOIUMOCTH MPUOBITH K MECTY
MPOBEJICHUS HE MEeHee ueM 3a 15 MuUHyYT 110 ero Hayana. OHM IPUTIIALIAIOTCS HA MpeABapUTeIbHOE
coOpaHue, Ha KOTOPOM OTIJIAIIAl0TCs TpaBWjIa MPOBEICHUS OJIMMITUAJIBI, TIPEJICTABIAECTCS COCTaB
OPTrKOMUTETA U KIOpH. [1ocie 3TOro yuacTHUKM OJIMMIUAJIbI PACHPEACIISIIOTCS 10 Ay IUTOPHUSM.

Jns  mpoBeaeHuss drtana oauMnuaabl  OpraHu3alMOHHBI  KOMUTET MPEJOCTABISIET
ayJAUTOPHUH B KOJIMYECTBE, ONPEAEIISIEMOM YHUCIIOM YYaCTHUKOB OJIMMITMA/IBI. B TeueHue Bcero typa
OJIUMMUAABl B KKIOW ayAHTOPUU HAXOIUTCS HAOIOaTeNh, HazHadaeMbli OpraHu3alioOHHBIM
komuteTtoM. [lepen Hadamom pabOTHl YYAaCTHUKHU OJIMMITMAJIBI MMUIITYT HA OOJIOXKKE TETPaJH CBOIO
dbamMunno, UM U OTYECTBO, HOMEP KJIacca U IIKOJbI, PaliOH M HACEICHHBIN MyHKT.

IIo OoxOHYaHHMM OpraHM3alMOHHOM YacCTHM Y4YaCTHUKAM BBIAAIOTCS JIUCTHI C 3aJaHUSIMU,
COOTBETCTBYIOIIMMU HUX BO3pAacCTHOW Napauield, W JHCThl CO CIPaBOYHOM HHPOpManmei,

HEOOXOUMOM Il pelieHus 3adaHuid (JacTh 12 HacTrosmmx pekoMmenjpanuii). HalOmomartenb
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OTMEUaeT BpeMsl BbIIAa4YM 3anaHuil. Ha pemieHue 3agaHuil MIKOJBHOTO 3Tama OJIMMIIMAJBL IO
ACTPOHOMHHU UIKOJIBHUKAM OTBOJMUTCS 2 4aca JJisi y4acTHUKOB U3 4-6 kimaccoB W 3 daca s
OCTaJIbHBIX YYACTHUKOB. Y YaCTHUKU HAYMHAIOT BBIMOIHSITH 3a/IaHUS CO BTOPOU CTPAHUIIBI TETPAJIH,
OCTaBJIsis MEPBYIO CTpaHUIly YucTO. [lo jxenaHuio yuacTHUKA OH MOXKET UCIIOJIb30BaTh HECKOJIBKO
MOCIEAHUX CTPaHUIl TETPAAM IOJ YEPHOBUK, CIEJIaB Ha HUX COOTBETCTBYIOIIYIO MmomeTKy. [Ipu
HEXBAaTKE MECTa B TETpaaud HAONIONATeNh BBLIAET YYAaCTHHKY JOMOJHUTENIBHYIO Terpanb. [lo
OKOHYaHUU pabOTHI BTOPAsk TETPa/ib BKIIAIBIBAETCS B IIEPBYIO.
Bo spems pabomui Hao 3a0anusamu yuacmHuk oauMnUAObl umeem npaso:
1. Tlonb3oBaTbcs IMCTaMU CO CIIPaBOYHOM MH(pOpMalMel, BbIaBaéMON y4acTHUKaM BMECTE C
YCIOBUSAMU 3aIaHUM.
2. Tlonp3oBaThCsl JIFOOBIMH CBOMMH  KAHIICISPCKUMHU  TPHHAJICKHOCTSIMH  HApsdy C
BBIIAaHHBIMH OPTKOMUTETOM.
3. Tlomp3oBaThCsi COOCTBEHHBIM HEMPOrPAMMHUPYEMBIM KaJIbKYISTOPOM, a TakKe MPOCUTh
HaOJr01aTeINs BpeMEHHO NPEOCTABUTD €MY KaIbKYIISITOP.
4. OOpamarbcsi ¢ BOMpOCAMU IO TMOBOAY YCJIOBHMM 3ajad, mpuriamas K cede Hadioaarens
MOJIHATHEM PYKHU.
5. IlpuHUMaTh OIPOAYKTHI MUTAHUS.
6. BpemeHHO MOKUAATH AyAUTOPHIO, OCTABIIASA Y HAOIIONATENs CBOIO TETPA/Ib.
Bo epemsa pabomwl Had 3a0aHUAMU YYACMHUKY 3aNPeuaemcs:
1. Tlonb3oBarbcst MOOMIBEHBIM TeNEPOHOM (B JHO0O0M ero GyHKIUN).
2. Tlonp30BaThCs MPOTPaAMMHUPYEMbBIM KaJIbKYJIATOPOM WA IEPEHOCHBIM KOMIBIOTEPOM.
3. Tlomp30oBaThCsi KaKMMHU-IMOO HMCTOYHMKAMH WH(POPMALWHU, 33 HCKIIOYCHHEM JIUCTOB CO
CIpaBOYHOU MHPOpMaLUEH, pa3naBaeMbix OprkOMHTETOM TIEPET TYPOM.
4. OOpamarbcs ¢ BOIMpocaMH K KOMY-THOO, Kpome Habmtonatens, 4aeHoB OprkoMuteTa U
KIOPU.
5. Tlpou3BoauTh 3anmucu HAa COOCTBEHHYIO OyMary, He BBIJAHHYIO OPTKOMHUTETOM.
6. 3ampemaercst OTHOBPEMEHHBIN BBIXO]I M3 AyIUTOPUH JIBYX M 00Jiee YUaCTHHKOB.
[To oxkoHyanuu pabOTHI BCE€ YYACTHUKH TMOKHUIAIOT ayJUTOPHUIO, OCTaBIisii B HEW TeTpaau C
pEIIeHUs MU, U TepexXoAsT B KOH(pepeHI-3a1 WU OONBIIYI0 ayAUTOPHUIO, TJ€ MPOBOIAUTCA
3aKIII0YATENbHOE coOpanue. [lepe HUMU MOXKET BBICTYITUTh WIEH OPTKOMHUTETA M KIOPH ¢ KPATKHM
paz00poM 3aTaHUiA.
OTtnenbHOE MOMEIEHHUE VIS KIOPU JIOJDKHO OBITh MpeaocTaBieHo OprkoOMUTETOM Ha BeCh
JIEHb TIPOBEACHHSI OJUMITHA B, UNEHBI )KIOPH TOJDKHBI MPUOBITH HA MECTO TPOBEACHHUSI OJTHMMITHATBI

3a 1 wac 0 OKOHYaHUsI PaboThl ydacTHHKOB. [Ipencenarens xropu (WK €ro 3aMecTUTeNb) U 1-2
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YJIeHa )KIOPH JTOJDKHBI MPUOBITH K Haualy 3Tana u NepUoANYEcKd 00XOIUTh ayJUTOPUH, OTBEYast Ha

BOITPOCHI YHACTHHUKOB I10 YCIIOBUIO 3a/1a4.

8. IPOIIEJYPA OIIEHUBAHWSA PEIIEHUHI U IIOIBEJIEHUSI UTOI'OB

JUist IpOBEepKU PEUICHUH YYaCTHUKOB IIKOJIBHOTO dTana (OpMUpPYETCs JKIOPHU, COCTOSIIEE U3
yuuTenei, padboTaommx B 00JaCTH aCTPOHOMHH U CMEKHBIX JUCHUIUTUH ((DU3UKH, MATEMaTHKH).
JlomyckaeTcsi mpUIVIAIEHUE IeJarornyeckuxX W Hay4yHbIX paOOTHMKOB M3 APYIMX OpraHU3aLui.
YuCcIeHHOCTh XKIOpH JI0JbKHA ObITh He MeHee 1/10 ot obiero umcia yuactHHKOB. [lepen Havyanom
JTarna XIpU MPOBOJUT COOpaHUe, Ha KOTOPOM BBIOMpAET MpeacenaTeNs, 3HAKOMHUTCS C YCIOBUAMU
U pEeIICHUSMH 3aJIJaHUI U pacTpeieNsieT 3adaHus A IPOBEPKU MEXKIY COOOM.

s obecriedeHnss 0OBEKTUBHOCTH MPOBEPKH PEIIEHHE KaXKA0ro KOHKPETHOIO 3a/aHusl B
TOW MJIM MHOM BO3PACTHOMW Mapajuleiy JOJKHO MIPOBEPATHCSA OJHUM U TeM XKe 4iaeHoM xiopu. [Ipu
JIOCTaTOYHOM COCTaBE€ JKIOpU PEKOMEHJYEeTCS IPOBOJUTh HE3ABUCUMYIO IMPOBEPKY pEIlIECHUs
KOKIOro 3alaHus JByMs (OAHMMHM M TEMHU XK€) WICHAMHU XKIOPU C YCPEJHEHHUEM OLEHKU U
IPOBEICHUH 00CYKICHHUS, €CIIM OLICHKH JIBYX WICHOB JKIOPH pa3jinyaroTcs Oosiee ueM Ha 2 Gasia.

Pemienue kaxaoro 3ajaHus oLUEHUBAETCs M0 8-0ayuIbHOM cucteme. bosbIias yacTh U3 3TUX
8 OaitoB (He MeHee 4-5) BhICTaBIIAETCA 32 [IPaBUIIbHOE TIOHUMAHUE YYACTHUKOM OJIMMIINAAbI CYTH
IPEJOCTABICHHOTO BOIpOca W BBIOOp myTH pemieHus. OcraBiimecss Oayutbl BBICTABISIOTCS 32
IPaBUIBHOCTh PACUETOB, aKKYPAaTHYIO U MOJHYIO IoJauy oTBeTa. [Ipy BHICTaBICHUM OLIEHKU KIOpU
YUUTBIBAIOT PEKOMEHAINU, pa3pab0TaHHbIE COCTABUTEISAMU AJIS KQKI0U OTAEIbHON 3a1a4H.

MakcumMasnbHas OlIEHKa 3a KaX/10€ 3aJJaHue OJJMHAKOBA U HE 3aBUCUT OT TEMbI, OCBELIaeMOMI
B 33/IaHUU, U KaTETOPUU CIOKHOCTU. TakuM 00pazoM, JOCTUTaeTCs MaKCUMallbHas HE3aBUCUMOCTD
pe3yJabTAaTOB IIKOJBHOTO 3Tana OJMMITNA/AbI OT KOHKPETHBIX MPEANOYTEHUH KaXKAO0To IIKOJIbHUKA
10 TEMaM B Kypce aCTPOHOMHUU U CMEXHBIX JUCIUIIUH.

CymmapHas oneHKa 3a Bech 3Tan cocraisieT 32 Oamia g 4-6 kinaccoB U 48 OamioB ams
JIpYTUX BO3pAacTHBIX napasieneil. Ha ocHOBe MpOTOKOIOB HIKOJBHOTO 3Tama KIOpU MPUCYKIAET
JUIUIOMBI OOEIUTENe U MpHU3epoB JTAaHHOTO 3Tana. MHUHHUMaJIbHOE YHUCIO HaOpaHHBIX OaJlIOB,
HE00X0uMoOe JUIsl TPUCYXKJIEHHUS JUIIOMOB, MOXET OTIMYaTbCcs sl Pa3HBIX BO3PACTHBIX
napamieneil. Ilpu omnpeneneHMn HTOrO0 4YUCIa KIOPU JIOJDKHO NPUHMMATh BO BHHMAaHUE
OCOOCHHOCTH pacHpelesieHHs yYaCTHUKOB MO HaOpaHHbIM OayutaM. {7 yMeHbIIEHHs BIUSHUS
ClIyyaiiHBIX (DAKTOPOB Ha Pe3yJbTAThl OJMMIIHA/bI HENIb3sI YCTAaHABIMBATH 3TO YHUCIIO, K IIPUMEPY,
paBHBIM 24 OayulaM MpH HAJUYUU YYaCTHUKOB B STOW K€ BO3PAaCTHOHM Trpymme, HaOpaBmux 23
6aa. XKropu Takke MODKHO MCXOAUTH W3 TOTO, YTO MOOEAUTENH OJMMITHAIBI JOJDKHBI HaOpaTh

okoio 70%, a mpusepsl - 0ko10 50% OT MaKCUMaJIBLHOTO YHCIIa OaJUIOB.

17



[TpoTOKOJIBI HIKOJBHOIO 3Tana OJIMMIIMAIbLI MyOIHKYIOTCSI Ha caliTe COOTBETCTBYIOIIETO
yueOHOro 3aBeJieHHs, a TaKKe M OpraHa MECTHOTO CaMOYIPAaBJICHHS, OCYIIECTBIISIFOIIETO

ympasieHue B chepe oOpazoBaHUs.

9. MIPOOEAYPA OTBOPA YHACTHHUKOB HA CJIEAYIOIIUE OTAIIbI

ITo oxoHYaHHIO MIKOJILHOI'O 3TAalla IMPOTOKOJIBI C PE3yJIbTaTaMU BO BCCX HIKOJIAX MYHUIUIIAJIBHOI'O
00pa3oBaHUs CBOISTCS B eIMHYIO 0a3y qaHHbIX. OTBETCTBEHHOCTD 3a CO3JIaHKME U XpaHeHue 0a3bl, a
TAaK)Ke HepasrJalleHHe JIMYHBIX JaHHBIX YYAaCTHHKOB OCYIIECTBJSIET OpraH MECTHOTO
camoympaBieHusi B chepe oOpasoBanusi B 0a3ze JaHHBIX yKa3blBalOTCS (pamMuiusi, UMs U OTYECTBO
y4acTHUKA, Kiacc (Bo3pacTHash Mapajuielib), B KOTOPOM BBICTYNAd YYaCTHHK, KOJIUYECTBO
HaOpaHHBIX OAJUIOB, a TAaKXe HAJIMYME TUILUIOMA MOOCTUTENs WIM IMpH3epa CICAYIUIEro dTara
OJIUMITHAJIBI TPOLLIOTO ToAa. B 0a3y BKIIOYANOTCS 6ce yuacmHuKu, a HE TOJIBKO MOOCIUTENN U
MPHU3EPHI TAHHOTO JTara.

Ha ocHoBe manHO# 0a3bl OpraHU3aToOp CIEAYIOMEro (MyHUIIUMIIAIBLHOTO) ATara ONpeaesieT
MUHHMAaJIbHOE KOJUYECTBO OaJUIOB, HEOOXOIUMOE Ui Y4YacTHS B MYHHUIUIAIBLHOM JIHOO
peruoHanbHOM dTare. B cootBerctBum ¢ [lopsakom npoBenenus Beepoccuiickoit omummuanbl, K
Y4aCTUI0 B MYHUIHUIIAJIIBHOM JTall€ aBTOMATHYCCKHU JOITYCKArOTCA HO6€I{I/ITCJII/I U TIPU3CPLL

MYHUIMIIAJIBHOTO 3Talla OJIMMIIMA/Ibl ITPOIIJIOTO Iroja.
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3. B.I'. CypauH. ActpoHOMuYecKre oMMMIKabL. 3anaun ¢ pemeHusamMu. Mocksa, MI'Y, 1995.
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9. Bcepoccuiickas onMMIIMaAa IIKOJIBHUKOB MO acTpoHOoMHH. ABT-cocT. A.B. 3acos, A.C.
Pacropryes, B.I'. Cypaun, M.I'. I'aBpunioB, O.C. YronbaukoB, b.b. Ockun. Mocksa, AIIK u
[ITPO, 2005.

10. O.C. VYronbHukoB. Bcepoccuiickas olMmmuaga IMIKOJIBHUKOB MO actpoHoMuu B 2006 rony.

Mocksa, AIIK u IITTPO, 2006.

11. ”TH®OPMAILIUSA Ob OJIMMIIMAZIE B CETU UHTEPHET

1. ITopran Beepoccuiickoii ouMMITHabl MKOJILHUKOB — http://www.rosolymp.ru.

2. Caiit Beepoccuiickoli 0JMMITHAIbI IIKOJILHUKOB 110 acTpoHoMuu — http://www.astroolymp.ru.

12. CHPABOYHASI WH®OPMAILIMS, MNOJJIEXKALIASI PA3JAYE BMECTE C
YCJIOBUSIMHU 3AJAHUI

Hwuxe npuBeneH nepeyeHb CpaBOYHBIX JAaHHBIX, KOTOPbIE CUMTAOTCA U3BECTHBIMU IIPU PELICHUU
3a/laHui Bcex 3TanoB Beepoccuilckoi oMmMnuazbl KOJIBHUKOB IO aCTPOHOMHUU. DTU CIIPABOYHBIE
JAaHHBIE TOJUIeKAT pa3/aue y4aCTHUKAM OJIMMIIHNAABl B IOJHOM OObEME Ha PErHOHAIILHOM H
3aKJIFOYUTEIBHOM JTanax oJuMnuazel. Ha MKOJTPHOM M MYyHUMUMIAIBHOM 3Talle CIPABOYHBIE
JaHHBbIE MOTYT pa3JaBaThCs B 4YaCTUYHOM oOBeMe. B 3ToM ciiydae BbiaensieTcss Ta uHpopmanus u
YHCIICHHBIE MTapaMeTPhl, KOTOPHIE OKA3bIBAIOTCS HEOOXOJUMBIMU ISl PELICHHS TeX 3a/1a4, KOTOPbIe
BXOJISIT B KOMIUIEKT TEKYIIIETO dTara OJIMMIINaIbI (BO BCEX BO3PACTHBIX mapasuiensix). Mckinrouenue
CIIPAaBOYHBIX JIAHHBIX, BXOJSIIMX B TMPUBOAUMBIA CIIMCOK U WMEIOIIMX OTHOIIEHUE XOTS OBl K

OJIHOH U3 3aaY, nmpeajiaracMbiX B KOMIIICKTE, HEAOITYCTUMO.

§1 OcHoBHbIE (])u3uqec1me H ACTPOHOMUYIECCKHUE MOCTOSAHHBIC

3 2

['paBuTanmonHas nocrosiHHas G = 6.672:10 L v xrtc

CkopocTb cBeTa B Bakyyme € = 2.998: 108 m/c

YHuBepcanbHas razoBasi noctosiHHass = 8.31 m2kr-¢ 2K t-momp 1
[Toctostnnas Credana-bonbimana ¢ = 5.67-10 % krc > K™

Macca nporona m, = 1.67- 107" kr

Macca snektpona me =9.11: 103 kr

ActpoHoMHUeckas enuHUIA | a.e. = 1.496-10* m

IMapcek 1k = 206265 a.e. = 3.086:10*° M
[Tocrosinas Xa66ma H = 68 (km/c)/Mnk
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§2. lannbie o0 CojiHIe

Pannyc 695 000 km

Macca 1.989-10% kr

Caerumocts 3.88:10%° Br

CnekrpanbHbiid Ki1ace G2

Bunumas 3Be3qHas BenuunHa —26.78™

A6comoTrHas 6ooMeTpuUecKas 38e3/Has Beauunna +4.72"
[Tokaszarens nsera (B-V) +0.67™

DddexTuBHas Temrneparypa S800K

Cpennuii ropu30HTAIBHBIN NTapauiake 8.794"
VHTerpatbHBIil OTOK SHEPruy Ha paccTosHny 3emmn 1360 Br/vm?

[ToTok SHEpruu B BUAMMBIX Jydax Ha paccTossHUM 3emiu 600 Br/m?

Jdannblie o 3emJie

OxcuentpucuteT opoutst 0.017

Tponuueckuii rox 365.24219 cyrox

Cpennsist opbutanbHasi ckopocTb 29.8 km/c

[lepuon Bpamenus 23 yaca 56 MunyT 04 cekyH/bl

Haxnon skBaropa k sknuntuke Ha snoxy 2000 roma: 23° 26’ 21.45”
DKBaTopHalIbHbIN paanyc 6378.14 km

[Tomstpublit pagunyc 6356.77 kM

Macca 5.974-10% kr

3

Cpennss mioTHOCTh 5.52 1°cM |

O6mnemubIii coctaB atmochepsl: Ny (78%), O, (21%), Ar (~1%).

§3. lanusle o Jlyne

Cpennee paccrosaue ot 3emun 384400 km

MunumansHoe pacctosiHue ot 3emiu 356410 kM

MakcumanbHoe paccrosinue ot 3emau 406700 km
OxkcrenTpucuteT opouts 0.055

Haxon mockoctr opouTs K dxmmntake 5°09’

Cunepuueckuii (3Be31HBIN) iepuo oopamenus 27.321662 cyTox
Cunoaunueckuii nepuos obpamenus 29.530589 cytok

Paguyc 1738 km

Macca 7.348-10%2 kr unu 1/81.3 macchbl 3emu
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Cpenssis ioTHOCTH 3.34 r'cM

3

BusyanbHoe reomerpuueckoe anboeno 0.12

Buaumas 3Be31Has BeJIMUYKMHA B IOJIHOJIYHUE —12.7"

§4. ®usnyeckne xapakrepuctuku CoJiHIA U TUIAHET

IImanera Macca Pagnyc IImot- [Tepuon Haxknon | I'eo- | Bun.
HOCTb | BpalleHUs | 3KBaTOpa | METP. |3BE3-
BOKpPYT' OCH K aJlb- Has
[UIOCKOCTH| 0e10 | Belu-
OpOUTHI yuHa™*

KT MacCChl KM | paguycChbl reM rpaaychl

3emiu 3emiun

CouHiie 1.989-10%° | 332946 |695000| 108.97 | 1.41 | 25.380 cyr 7.25 —~ |-26.8
Mepkypuii | 3.302:10%° | 0.05271 | 2439.7 | 0.3825 | 5.42 | 58.646 cyr 0.00 |0.10 | -0.1
Berepa 4.869-10** | 0.81476 | 6051.8 | 0.9488 | 5.20 [243.019 cyr**| 177.36 | 0.65 | 4.4
Bemist 5.974-10%* | 1.00000 | 6378.1 | 1.0000 | 5.52 | 23.934yac | 2345 |037| -
Mapc 6.419-10%° | 0.10745 | 3397.2 | 05326 | 3.93 | 24.623wac | 2519 | 0.15| -2.0
IOnuTep 1.899-10%" | 317.94 | 71492 | 11.209 | 1.33 9.924 yac 313 | 052 | -27
Carypu 5.685-10%° | 95.181 | 60268 | 9.4494 | 0.69 | 10.6564ac | 2533 | 047 | 04
Vpan 8.683:10® | 14.535 | 25559 | 4.0073 | 1.32 | 17.24 wac** | 97.86 | 051 | 5.7
Henryn 1.024-10%° | 17.135 | 24746 | 3.8799 | 1.64 16.11 uac 2831 |041| 7.8

* JUIA HauOOJIbIICH OJIOHTalluU BHYTPCHHUX IJIAHET U CPCAHCTO MPOTUBOCTOAHUA BHCITHUX

IJIAHCT.

** _ oOpaTHOE BpallleHHE.

§5. XapakTepucTuku opoUT MJIaHeT

[Inanera | Bonpmas momyoch | OxcueHT- | Hakion k Ilepuong | Cunoauueckuit
PHUCUTET |IJIOCKOCTH | OOpalieHus EpPUOL
SKIUOTHKU

MJIH.KM a.e. rpagychl CyT
Mepkypuit 57.9 0.3871 0.2056 7.004 87.97 cyt 115.9
Benepa 108.2 0.7233 0.0068 3.394 224.70 cyt 583.9
3emus 149.6 1.0000 0.0167 0.000 365.26 cyt —
Mapc 227.9 1.5237 0.0934 1.850 686.98 cyt 780.0
IOnurep 778.3 5.2028 0.0483 1.308 11.862 ner 398.9
CarypH 1429.4 | 9.5388 0.0560 2.488 29.458 net 378.1
VYpan 2871.0 | 19.1914 | 0.0461 0.774 84.01 ner 369.7
Hentyn 4504.3 | 30.0611 | 0.0097 1.774 164.79 net 367.5

§6. XapakTepuCTHKH HEKOTOPBIX CIIYyTHUKOB IIAHET

‘ CnytHuK | Macca |Pazu/1yc |HJ‘IOTHOCTL| Pamgnyc | Iepuon |FeOMeT-| Buaumas
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opOUTHI |OOpamieHus | pud. 3Be3qHAs
anmpOeno| BemnuuHa*

KT KM r/em” KM CyT m
Semis

JIyna |7.348-:10%| 1738 | 3.34 | 384400 | 27.32166 | 0.12 | 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

o 8.94-10% | 1815 3.55 421800 | 1.769138 | 0.61 5.0

Esporma | 4.8:10% | 1569 3.01 671100 | 3.551181 | 0.64 5.3

Tanmmen | 1.48:102° | 2631 1.94 1070400 | 7.154553 | 0.42 4.6

Kammcro | 1.08:102° | 2400 1.86 1882800 | 16.68902 | 0.20 5.7
Carypn

Tedus 7.55-10° | 530 1.21 294660 | 1.887802 0.9 10.2

Jlnoua 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

Tutan 1.35-10% | 2575 1.88 1221850 | 15.94542 | 0.21 8.2

Sner 1.88-10** | 730 1.21 3560800 | 79.33018 | 0.2 ~11.0
Ypau

Mupanzna |6.33-:10"° | 235.8 1.15 129900 | 1.413479 | 0.27 16.3

Apmws | 1.7-10% | 578.9 1.56 190900 | 2.520379 | 0.34 14.2

Ymbpians | 1.27-10° | 584.7 1.52 266000 | 4.144177 | 0.18 14.8

Turanus | 3.49-10% | 788.9 1.70 436300 | 8.705872 | 0.27 13.7

O6Gepon | 3.03:10° | 761.4 1.64 583500 | 13.46324 | 0.24 13.9
Henryn

Tpuron |2.14-10%| 1350 | 2.07 | 354800 |5.87685** | 0.7 | 135

* — 1715 IOJTHOJTYHUSL UJTM CPEIHETO MTPOTUBOCTOSIHUS BHELTHUX IUIAHET.
** — oOpaTHOE HanpaBJIeHUE BpaIlleHHs.

§7. ®opmyJibl NPUOIMKEHHOTO BHIYHCJICHUS

sinx ~tgXx ~ X;
sin(a + X) ~Sina + Xcos
cos(x + X) = cosa — Xsina;

tg(a+Xx)=tga+——;
Cos‘ a

@+x)" =1+nx;

(X << 1, yrubl BBIpaXKarOTCs B pajiiaHax).
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