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1. BBEJAEHHUE

Hacrosmue Meroaudeckue pEeKOMEHIAUMM IOArOTOBIEHBI  LleHTpaJlbHOM  METOAMYECKOMN
KOMHUCCHEN 10 acTPOHOMHMHM BceepocchuiiCKOM OJIMMIMAAbl IIKOJbHUKOB W HalpaBJICHbl IS
pa3bsACHEHUS COOTBETCTBYIOIIMM METOJUYECKMM KOMHUCCHSIM U JKIOPH OOLIMX NPUHIUIIOB
IIPOBEJCHUSA M COCTABJICHMS 3aJaHUM W IPOBEICHUM IIKOJBbHOTO M MYHHIMIIAIBHOIO 3TalloB
Bcepoccuiickoit onummnuanbl MKOIHUKOB 10 actpoHomuu B 2015/2016 yueOHOM roay B
cyobekrax Poccuiickoit denepanuu.

[IIKOJIBHBIA U MYHHIIMIAJIBHBIA 3TaIlbl POBOAATCS B CTPOrOM COOTBETCTBHM C [lopsaxom
MIpOBEACHUS BCepoCcCuilCKON OJIMMITAA/IbI NIKOJIBbHUKOB, YTBEPKIACHHBIM MpHUKa3oM MuHucrepcrsa
obOpazoBanusi u Hayku Poccuiickoit ®@eneparuu Ne 1252 ot 18 Hos0pst 2013 1., ¢ U3BMEHEHHUSIMU,
BHECEHHBIMU IpHKa3oM MuHucTepcTBa 00pazoBaHus U Hayku Poccuiickoit denepannu Ne 249 or
17 mapra 2015 .

JlaHHBIN MaTepuain COAEPKHUT CBEACHUS O XapaKTEPUCTHUKE NIKOJIBHOTO U MYHHIIMIIAIBHOTO
3TanoB OJIMMIINA/BI [0 ACTPOHOMUHU, CTPYKTYPE M TEMATUKE 3a/1aHUM, YCIOBUAM IIPOBEIACHUS ITOTO
JTana, MaTepHaibHO-TEXHUYECKOMY OOECIEeUeHHI0, a TAaKKe CHCTEME OICHHBAHMS M IpOLEeaype
onpezeneHus nodeanuTene U NpU3epoB UIKOJIBHOTO U MyHHUIIMIIAJLHOTO 3TAIOB.

Metonudeckass KOMUCCHS TI0 aCTPOHOMMH JKEJIA€T OPraHU3aTopaM YCIIEXOB B IIPOBEICHUHU
HIKOJIBHOTO 3Tamna ojJumnuaisl. [lo mr00bIM BOmpocaM, CBSI3aHHBIM C JIJ@aHHBIM 3TaloM, MO>KHO
00paTUTbCA TIO DJIGKTPOHHOHW TMMOYTE K 3aMeCTHUTENTIo0 mpejacenarens lleHTpanbHON mpeaMeTHO-
METOIMYECKOMN KOMHUCCHH YronbHUKOBY Onery CranucnaBoBUYYy 1o anpecy

ougolnikov@gmail.com, tem. (916)-391-73-00.

2. XAPAKTEPUCTHUKA COJAEPKAHHUA HIKOJBHOI'O U MYHHMIUIIAJIBHOI'O
ITAIIOB

B cootBerctBum ¢ [TopsiakoM mpoBeaeHUs: BeepocCcuicKkoi OMUMIIMaabl IKOJIBHUKOB, IITKOJIbHBIH
ATl OJUMITHAJIBI IPOBOJAUTCS Ha 0a3e yUpekJIeHHid o0IIero oopa3oBaHus B epro ¢ 1 ceHTIO0ps
no 1 nosiopss 2015 rona. JlaHHBIN 3Tanm NPOBOAUTCS B OJUH AYAUTOPHBIA Typ B T€UCHHE OJIHOTO
nHs, oOmmiero s Bcex 0Opa3oBaTENbHBIX YUPEXKAECHUH, MNOMYMHEHHBIX OpraHy MeECTHOTO
caMOyTIpaBlieHUs, OCYIIECTBIAIOIIEMY yrpaBieHue B chepe oOpazoBanus. K ydactuio B 3rtame
JIOTTYCKAIOTCS BCE JKENAIoIIe, MPOXOsaIire o0ydeHre B TaHHOM 00pa30BaTebHOM YUPEKACHUN B
5-11 «xnaccax. Jlroboe orpaHuueHHWE CIOUCKA YYACTHUKOB IO KAKUM-JTHOO KpUTEPHSIM
(ycmeBaeMOCTh MO Pa3IUYHBIM MpeAMeTaM, Pe3yabTaThl BHICTYIUICHHS Ha OJMMIIMAAaX MPOILIOTO

rogma H T.,Z[.) ABJISICTCA HapPYHICHUCM Hop;u:(Ka IMPOBCACHUA BCCpOCCHﬁCKOﬁ OJIMMITHA/IbI
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LIKOJIBHUKOB U Kamezopuuecku 3anpewjaemca. B coorBerctBuu ¢ nyHktom 10 Ilopsnka
MPOBEACHUU OJIUMIIMA/IBI, KaMme2opuuecku 3anpewjaemcs B3UMaHHUE IUIATHI 3a y4yacTUE B
OJINMITHAJIC.

IkopHBINA 3TAll HE3AaBUCUMO MPOBOJUTCS B MATH BO3PACTHBIX Mapaensx: 5-6, 7-8, 9, 10
n 11 xnaccel. B coorBerctBum ¢ IlopsakoM mpoBeneHuss Beepoccuiickod OJIMMIIMA/IBI, Y4aCTHUK
BIIPAaBE BBINOJIHATH 33JaHHUs 3a OoJjiee crapmmii kimacc. B 3Tom cioydae OH JOJDKEH OBITh
MPEIYNPEXKACH, YTO B Cliydae KBaIM(HUKAIMK B CIHUCOK YYACTHUKOB IOCIEAYIONIUX I3TAroB
Bcepoccuiickoii onuMnuaabl OH OyAET BHICTYIIATh TaM B TOM )K€ cTaplIeil mapaieny.

[To xomy MKOJBHOTO ATama y4YaCTHUKAM IMpeijiaraercs KOMIUIEKT W3 IIECTH 3aJaHui,
MOJrOTOBJICHHBIX OTACIBHO JUIS KaXJIO0W M3 BO3PACTHBIX mapavieneit. [[ns mapamnenu 5-6 kiacca
YUCJIO 3aJJaHUN YMEHBINAeTCs A0 YeThipeX. YacTh 3amanuii MOXKET OBbITH OOIIEH NJIsT HECKOJIBKUX
BO3PACTHBIX Mapajuiesiel, 0JHAKO KOHKYPC W TOJBEICHHUE HMTOTOB JIOJDKHBI OBITH OTIIEIHHBIMH.
3agaHus ISl TIKOJBHOTO dTara pa3paldaThIBAIOTCS MYHHIIMIAIBHOW MPEIMETHO-METOIUICCKON
KOMHCCHEH, (GOPMHUPYEMBIMH OPTaHOM MECTHOTO CaMOYIPABJICHHS OOpa30BaHUEM, U SIBIISFOTCS
o0muMH 171 BceX 00pa30BaTeNIbHBIX YUPEKICHUM, TTOAKOHTPOIBHBIX JaHHOMY opraHy. OCHOBHEIE
MPUHIUTIE GOPMHUPOBAHUS KOMIUICKTA 3aJJaHUH OMMHUCAHBI B YACTH 3 HACTOSIINX PEKOMEHIAITUN.

Pemenne 3amanuit mpoBepsieTCsl KIOPH, (GOPMHUPYEMBIM OPTraHU3aTOPOM OJMMITHAJIBI -
OpraHoM MECTHOTO CaMOYIIpaBJeHMsI, OCYIIECTBISIONIUM yIpaBieHue B cdepe oOpazoBanus. Ha
OCHOBE IMPOTOKOJIA 3aceaHusl KIOpU (HOpMHUpPYETCsl CIHUCOK MmodenuTeNeld u MpU3epoB LIKOJIBHOTO
srana. [lomHBIA NPOTOKON OMUMIMAAbl C YKa3aHHEM OLEHOK BCEX YYaCTHHUKOB (HE TOJIbKO
nobeauTenel M Mpu3epoB!) mepenarTcs B OpraH MECTHOTO CaMOYIPABIICHUSI, OCYIIECTBIISIOMINMA
ynpasieHue B chepe oOpazoBaHus.

Ha ocHoBe mpOTOKOJIOB MIKOJBHOTO 3Tara Mo BCeM 00pa30BaTeIbHbIM YUPEXKICHUSIM OpraH
MECTHOTO CaMOYIPAaBJICHUSI YCTAHABIMBAET MPOXOJHON Oamn - MHHHMAaJbHYIO OIEHKY Ha
IIKOJIBHOM 3Tarie, He0OX0UMYIO JUIsl y4acTHsl B MyHULIUIIAIbHOM dTane. JJaHHbIi MpoxoaHoMi Oa
yCTaHABIMBAETCS OTIENBHO B BO3pacTHhIX mapamiensx 7-8, 9, 10 u 11 kmaccoB u MOkKeT ObITH
pasHbIM Ui 9TUX napamiensx. Ha ocHoBe 3Tux OamioB, a Takke CIHUCKOB mMoOeauteneit u
NPU3EPOB MYHHUIMIAILHOIO 3Tama Bcepoccuiickoll onuMmmuansl 1mo actpornomuu 2014/2015
yuyeOHOro roja, ¢GopMupyercs CIHUCOK YJYaCTHMKOB MYHHIMIAIBLHOTO 3Tama Bcepoccuiickoii
onmumnuasl o acrporomuu 2015/2016 yuebHoOTO roja.

B cootBerctBun ¢ llopsaxkom mnpoBeneHuss BceepoccHiiCKON OIMMIIMAAbI IIKOJIBHUKOB,
MYHHIIMIIATBHBINA ATan IPOBOAUTCA B HOsIOpe - nexadpe 2015 r. (ne mo3nnee 25 nexabps 2015 r.).
MyHUIIMDIANBHBIN 3Tanl NPOBOJUTCS OJHOBPEMEHHO BO BCEX pallOHaX, BXOISAIIMX B JaHHBINU

cyonsekT Poccuiickoii @eneparui.



OpranuzaropoM OJIMMIIMAIBl BHOBb SIBISIETCS OpraH MECTHOTO CaMOYIpPaBIICHUS,
OCYILIECTBISIONINH yripaBiieHue B cepe oOpazoBanus. CxeMa mpoBeIeHUS MYHHUIIUITATLHOTO Tana
BO MHOTOM aHAJIOTHYHA CXEME MPOBECHMSI ITKOJIBHOTO JTalla.

K ywactTio B MYyHUIIMNIAIBHOM 3Tane JOMYCKAIOTCS IIKOJBHHUKHU, BBICTYMABIIME Ha
IIKOJIBHOM dTare B mapayuensx 7-8, 9, 10 u 11 xmaccax u HabpaBmIne TaM KOJUYECTBO 0aJlJIOB, HE
MEHEe YCTaHOBJICHHOTO OPTaHU3aTOPOM OJIMMITHAJIBI Il OTOOpa Ha MYHHIIMITATBHBINA 3Tar. B HemM
TaKkKe NMPUHUMAIOT y4acTHE MOOCTUTENIM W TPU3EPhl MYHHUIIMIAIBHOTO 3Tala IMPOILIOro ToJa,
MIPOJIOJDKAIOIHE OOydeHUE B OPraHU3alUsIX, OCYIIECTBIIFOIIMNX 00pa30BaTEeIbHYIO ACSITEIBHOCTD
0 TIpOrpaMmaM OCHOBHOTO OOIIIETO W CPEeTHETr0 00IIero 00pa3oBaHusl.

MyHununanbHbIA 3Tan OPOBOAMTCA B BO3pAcTHBIX mapamiensx 7-8, 9, 10 u 11 kmaccos.
Y4acTHUKH, BBICTYIABIIME Ha IIKOJIHHOM JTare B OoJiee CTapIieid Mmapajuielid M0 OTHOIICHHIO K
CBOEMY Kiaccy OOydeHUs, TMPOJOJDKAIOT BHICTYINATh B ITOH Mapalield W HAa MYHUITUIAIEHOM
JTarne. YJYaCTHWKH, HE BBICTYIABIIHE Ha IIKOJHLHOM 3Talle, HO MMEIONIME MPABO BHICTYIATh Ha
MYHHIIMITAIGHOM JTare KakK MOOeIUTEeH WIH TPHU3EPhl MYHHUIMITAILHOTO dTara MPOIIIoro roja,
MMEIOT TIPaBO BBICTYIATh B OoJiee cTapiiei Mmapajiielid, HO JIOJDKHBI OBITh MPEIYIPEXKIACHBI, YTO
OyIyT BBICTYIIATh TOJIBKO B 3TOM MapajuIesId U Ha MOCIICYIONTUX dTarax.

[To X0y MYHUITUTIAIBHOTO 3Talla YIaCTHUKAM TIpeiaracTcss KOMIUICKT U3 IIeCTH 3aJIaHuH,
MTOJTOTOBJICHHBIX OTACIIBHO JJISI KaXKI0M M3 BO3PACTHBIX Mapayieneit. YacTh 3alaHuii MOXKET OBITh
o01mIel 1711 HECKOJIPKUX BO3PACTHBIX MapalljIesiel, OJTHAKO KOHKYPC M TTOJABEACHUE UTOTOB JODKHBI
OBITh OTACIBHBIMH. 3aJaHUsl 1T MYHHIIMIIAIBHOTO JTama pa3padaThIBAIOTCS PETHOHAIBHBIMU
MPEAMETHO-METOINYECKUMH KOMHUCCHSIMHU, (POPMHUPYEMBIMU OpraHAMU YIIpaBJIeHUs 00pa30oBaHUEM
cyowekra Poccuiickoit @eneparuu, U SIBISIIOTCA 0OMMMH JUTsl Bcero cyobekta P®D. OcHOBHbIE
MPUHIUIIBE (GOPMHUPOBAHUS KOMIUICKTA 3aJJaHUI ONMKMCAHBI B YACTH 3 HACTOSIINX PEKOMEHIAITHH.

Pemenne 3amanuii mpoBepsieTcsl KIOpH, (GOPMHUPYEMBIM OPTaHH3aTOPOM OJIMMIIHAIBI -
OpraHoM MECTHOTO CaMOYIPAaBJICHHS, OCYIIECTBISIONIMM yIpaBicHue B chepe oOpa3zoBanus. Ha
OCHOBE TMIPOTOKOJIa 3acelaHus KIOpH (GOPMUPYETCS CIHCOK TMOOenuTeNned W MPHU3EpOB
MYHHUIMIANBHOTO dTana. [1omHbIA MPOTOKOI OJIMMIUAABI C yKa3aHHEM OIEHOK BCEX YYaCTHHUKOB
(1e Tonpko mobeauTeNel U Mpu3epoB!) mepeaaroTcs B OpraH ynpaBlieHUs 00pa3oBaHUEM CyObeKTa
Poccuiickont @enepanun.

Ha ocHOBe MpoTOKOJIOB MyHHUIIMIIAIEHOTO dTamna Mo BceM 00pa30BaTeNbHbIM YUPEKACHUIM
OpraH MECTHOTO CaMOYIPAaBJIICHUS YCTaHABIMBAET MPOXOJHON Oaml - MHHUMAIbHYIO OIEHKY Ha
IIKOJIBHOM 3Tare, HeoOXOIUMYIO JUTsl y9acTusl B perHOHAIbHOM dTane. JlaHHbI MpoxXoIHOM Oamt
yCTaHABIUBAETCS OT/AEIHHO B BO3pacTHBIX mapauiensx 9, 10 u 11 kiaccoB U MOXKET OBITH pa3HBIM
JUIs 9TUX Mapaiensx. Ha ocHoBe 3Tux 0ayioB, a Takke CHUCKOB MOOeAMTENeH M MPU3EpOB

peruoHanbHOro 3tama Beepoccuiickoit ommmmuansl o actpoHomun 2014/2015 yyeGHOro rona,
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(dbopMHpyeTCsT CIUCOK YYaCTHUKOB PETHOHATBHOTO JTana BcepoccHiickod OMMMIUajbl 110

actpoHomuu 2015/2016 yueOHOTO TO11A.

3. OBIIUE NPUHIUIIBI PA3SPABOTKH 3AJAHUI

[IIKOJIBHBIA M MYHULHNAIBHBIA 3Tanbl BCepocCHiCKOW ONMMMIMAABI IIKOJBHUKOB SBIISIIOTCS €€
nepBbIMU dTanamMu. WX 1enb COCTOMT B TOMyJSIpU3allMd  aCTPOHOMHYECKUX 3HAHUU Cpeau
HIIMPOKOTO KPyra y4Jaliuxcsl, YKperjaeHue CUCTEMBI IIKOJIBHOTO aCTPOHOMHUYECKOT0 00pa3oBaHusI.

OcHOBHbBIE TIPUHITUIIBI, B COOTBETCTBUHM C KOTOPHIMH (DOPMHUPYIOTCS 3alaHUsi TOTO WIIU
WHOTO JTama BcepoccuicKol OJMMIMANBI IIKOJBHUKOB MO AaCTPOHOMHUHU, OIHMCAHBI B KHUTE
«Bcepoccuiickas onuMIInaga NIKOJIBHUKOB 10 actpoHoMuu B 2006 romay» (aBTop-coctasutens O.C.
YroneuukoB, denepanbHoe AreHTcTBO 10 0OpasoBanuto PD, ATIKuIIIIPO, 2006). B 2015/2016
y4eOHOM TOy METOUYECKHNE PEKOMEH/IAIUN 110 COCTABIICHUIO 3aJaHUI OJIMMITHA/IBI COCTABIICHHI B
coorBercTBUM ¢ Ilopsaxkom mpoBeneHHs BcepoCCHICKOM OJIMMIIMAIBI IIKOJIBHUKOB, MPUHSATHIM
MunuctepctBom OOpasoBanus u Haykm Poccuiickoit @eneparuu (mpuka3 Nel252 ot 18 HOSOps
2009 rona).

[[IxonpHBIN 3Tan Bceepoccuiickol oauMIIMaAbl MIKOJBHUKOB MO aCTPOHOMHUHU MPOBOJIUTCS
Cpenu IMIKOJHHUKOB S5-11 KJ1accoB B MATH BO3PACTHHIX Mapaymiensax: 5-6, 7-8, 9, 10 u 11 kmaccel. B
napawiensax /-8, 9, 10 u 11 kimaccoB pe3ynbTaThl MIKOJBHOTO 3Tara SBISIOTCS OCHOBOM ISl 0TOOpa
YYaCTHHKOB CJIEAYIOIIETr0, MyHUIIMTNIAIBLHOTO ATana Beepoccuiickoit onmmmnuaasl. MyHUIIMIATbHBINA
aTam npoBoaAuTCs B mapamiensx 7-8, 9, 10 u 11 kmaccoB. Ero pesynbratel B 9, 10 u 11 xmaccax
SIBJISIFOTCSI OCHOBOM 711 0TOOpa y4aCTHUKOB pEerHoHaIbHOTO dTana Beepoccuiickoi ouMIuabl.

3ajaHusl IIKOJBHOIO W MYHUUMIIAIBHOTO JTama BcepoccHiickod OJMMIMAABI 1O
aCTPOHOMHHU COCTaBJISIOTCS Ha oOcHOBe CIHHCKa BOIPOCOB, PEKOMEHIYEMBIX METOJAMYECKOU
Komuccuen Beepoccuiickoi oMMnuaabl NIKOJIbHUKOB 10 ACTPOHOMMH MPH MOATOTOBKE K 3Tanam
OJIMMITHA/IBI (CM YacTh 4 HACTOSIIUX peKoMeHarui ). JlanHbii crimcok pa3zpadoran mist 9, 10 u 11
knaccoB. [Ipu cocrtaBnenuu 3amganuii A 5-6 u /-8 KJIacCOB HCIOJb3YeTCS TeMaTHKa IMEPBBIX
nyHKTOB CHUCKa BOIIPOCOB BMECTE C OCHOBHBIMU HAYaJIbHBIMU aCTPOHOMUUYECKUMU MOHATHSIMU U
(dakTaMu, BXOJIIIMMHU B TPOrPaMMy Kypca eCTECTBO3HAHUSI.

Jns xaxaoil W3 BO3PACTHBIX MapasuieNieil JOKEeH OBITh MPEeNIONKEH CBOW KOMILIEKT
3a/IaHU, TIPU 3TOM HEKOTOPbIE 3a/IaHHsI MOTYT BXOJIUTh B KOMILJIEKTHI IO HECKOJIBKUM BO3PACTHBIM
napajuiensM (Kak B HICHTHMYHOW, Tak W B oTiIuYawomelcs ¢opmynupoBke). Jlomyckaercs
WCIIOJb30BAHUE HEKOTOPBIX 3aJaHUM JUIsI HECKOJIbKMX BO3PACTHBIX Mapajulesned, Hpu 3TOM

COCTaBJICHHE HTOTOBOM peI>’ITI/IHFOBOI>'I Ta6J'II/II_[LI, U TOJABCACHHUC HTOIOB B JSTUX MaAPAJUICIIAX



npoBoauTcs oTnaenbHO. IlepBbie 4 (mambosiee nerkue) 3amaHusl UId Hapaienu 7-8 Kiacca Ha
LIKOJIBHOM 3Talleé MOKHO MCII0JIb30BaTh KaK KOMIUIEKT AJis 5-6 KII1accoB.

Hcexona w3 menmed M 3aJay IIKOJBHOTO M MYHUUHMIIAIBHOIO 3TanoB Bceepoccuiickon
OJINMIIMAJBI 10 ACTPOHOMHH, PEKOMEHIYyeTCsl Npeajararb HIKoJbHUKaM /-11 kiaccoB mo 6 He
CBS3aHHBIX JIPYT C IPYrOM 3a/IaHUM.

[IpyHUMOBI COCTAaBJIEHHA KOMIUIEKTAa 3aJaHUN Ha IIKOJBHBIA 3Tan (MyHHULMIAIbHAs
[IPEIMETHO-METOIUYECKAsi KOMHUCCHSI) W MYHULMNAIBHBIM 3Tan (peruoHajibHas IpeIMETHO-
METO/IUYECKasi KOMHUCCHS) BO MHOTOM CXOKH, HO OTJIMYAKOTCSI HEKOTOPHIMHU KOJMYECTBEHHBIMU
napamerpamu (cMm. Hwxke). Ha mepBom sTame cocraBiieHusl 3alaHUM HEOOXOJUMO co3laTh 0asy,
COJIEpKallyl0 IPUMEPHO BJBOE OOJIblIEe YHCIO 3aJaHUI-KaHAUIATOB, YeM 3TO TpelOyercss ams
npoBesieHus dTana OauMnuaapl. 3aJaHusl MIKOJBHOTO 3Tara MPOXOoAAT HE3aBUCUMYIO IKCIIEPTU3Y B
MYHHUIMIIAJIBHOM METOJIMYECKOW KOMMCCHUH, Ha OCHOBE KOTOpPOW Qopmupyercs Oosee y3KUI
KOMIIJIEKT, KOTOPBIA MPOXOJUT TOBTOPHYIO SKCIEPTU3Y B MYHHUIMIAIBLHOM METOAMYECKOMN
KOMHCCUU. J[71s1 MOATOTOBKY 3a/laHuii MyHUIIMNIAIILHOTO 3Tana (GopMUpoBaHUE 0a3bl U HKCIEPTHU3A
OCYILECTBJISIIOTCS PETMOHAILHON MPEIMETHO-METOANYECKO KOMUCCHEN.

Ha BTopom »sTame Bce 3amaHus, oToOOpaHHBbIE B IMpPEIBAPUTENIbHBIN KOMILIEKT, MPOXOJISAT
METOIUYECKYIO TPOBEPKY, B XOJIe KOTOPOH KaXJAOMy 3aJaHHUIO MpHCcBauBaeTcsl MyHKT u3 Crucka
BONPOCOB (IIYHKT 4 HACTOSIIMX PEKOMEHJAIMil), COOTBETCTBYIOLINI TEMAaTUKE 3aJlaHMs, a TaKKe
kareropusi cinoxknoctd (1 wm 2). Kareropuss 1 mnpucBamBaercs 3agaHUsSM, HWMEIOIAM
OJTHOCJIOXKHYIO CTPYKTYpY PELIEHHs], CBSI3aHHYIO C IPUMEHEHHEM OJHOr0-JBYX aCTPOHOMMYECKHX
GakTOB WM (QU3MUECKUX 3aKOHOB. 3aJaHUsl KATErOpUMM 2 MMEIOT MHOTO3TalHOE pEeLICHHE,
Tpebyroliee MoCie0BaTeIbHOE IPUMEHEHHE HECKOIBKUX (aKTOB M 3aKOHOB M MaTeMaTHYeCKOTro
annapata. KoMmIUIekTel 3agaHUMil IIKOJIBHOTO M MYHUUMIAIBHOIO 3Tana Bcepoccuiickoi
OJIUMIIMAJbl  IIKOJIBHUKOB 10 aCTPOHOMHHU  JIOJDKHBI  XapaKTepU30BaTbCsA  CIEAYIOIIUM

pacipeaciiCHUEM 3aﬂaHHﬁ IO CJIOKHOCTH:

BospacTtHas nmapamnnens
HIkoabHBIA 3TAN 5-6 KL 7-8 K. 9 ki 10 k. 11 k.
3aganue 1 1 1 1 1 1
3aganue 2 1 1 1 1 1
3aganue 3 1 1 1 1 1
3ananue 4 1 1 1 1 1
3ananue 5 - 1 1 2 2
3ananue 6 - 2 2 2 2




MyHUIUTIAJBHBIHA 3TAaN
3ananue 1 - 1 1 1 1
3ananue 2 - 1 1 1 1
3ananue 3 - 1 1 1 1
3ananue 4 - 1 1 2 2
3ananue 5 - 2 2 2 2
3ananue 6 - 2 2 2 2
Bonpocsl §1 §1 §1 §1,2 §1,2,3

KommiekT 3amaHmii B KaXJOW BO3pACTHOW Mapajuiedd JOJDKEH TaKKe XapaKTepU30BaThCS
METOJUYECKON TMOJHOTOW: BCE 6 3aJaHMil JTOJDKHBI COOTBETCTBOBATH PA3HBbIM TIYHKTAM CITHMCKa
BOTIPOCOB TI0 aCTPOHOMHMH (ITYHKT 4 HACTOSAIINX peKoMeHanwmii). B mapamrensx 5-6, 7-8 u 9 xiacca
3TH BOMPOCHI IOJHKHBI OTHOCUTHCS K §1 3Toro cnucka. B komriekT 10 kimacca MOKHO BKJIIOUUTH 2-
3 3agaun, CBSI3aHHBIE C BomIpocamu §2, B KOMIUIEKT 11 kiacca - mo aBa 3ajaHus, CBSI3aHHbIE C §2 U
§3. Cucrema OIeHMBAHUS 3aJlaHUN JOJDKHA OBITh UIACHTHYHOU (8-0ayuibHOWM) IS BCEX 3aJlaHUM,
HE3aBHUCHUMO OT UX TEMBI U YPOBHS CJIIOKHOCTH.

3afgaHus MKOJBHOTO U MYHULIMIAIBLHOTO 3TANOB JOJLKHBI UMETh TEOPETUUECKUN XapakTep,
He TpeOoBaTh MJisi CBOETO PEIICHHS KAKUX-THNOO aCTPOHOMHYECKHX MPUOOPOB U AJIEKTPOHHO-
BBIYUCIIUTEIBHBIX CPEACTB (32 HCKIIOUYEHHEM HEMPOTPaMMHUPYEMbBIX KaIbKYJISITOPOB). 3alaHus
JIOJDKHBI BBITIOJTHATHCS B ayJAUTOPUH, O€3 BBIXOJIa HA YITHUILY.

Jnst kakaoro 3adaHus, pa3pabOTaHHOTO ISl IIKOJBHOTO W MYHHUIIMITAIIBHOTO JTara,
MYHUIMIIATbHAS JIMOO perHoHaIbHas MPEIMETHO-METOAMYECKas JOJDKHA pa3paboTaTth MOJApoOHOE
pelIeHne ¢ YIeTOM BCEX BO3MOXHBIX CITOCOOOB, a TAKKE PEKOMEHIAIINH 110 OIICHUBAHUIO PEIICHUS
y4aCTHHMKaMHM B TOM CJy4ae, €CJIM 3aJlaHue€ PEeIIeHO He MNOJHOCThIo. lIpomeaypa oneHuBaHus
peIIeHUi ¥ TI0IBE/ICHHS HTOTOB OIMCAaHA B YaCcTH 8 HACTOSIIMX PEKOMEHIAITUH.

Yacte 5 HacTOSIMX PEKOMEHIAUUNA COACPKUT MPUMEPHl 3aJaHUi, COOTBETCTBYIOLIUX
pa3HbBIM BONPOCAM CIMCKA C pa3HbIM C pPa3HbIM YPOBHEM CJIOKHOCTHU. JlaHHBIE 3alaHUsl MOTYT
MCII0JIb30BaThCA KaK 00pasell sl COCTaBICHUS KOMIUIEKTa IIKOJIbHOTO W MYHUIIMIAIBHOTO 3Tara
Bcepoccuiickoil oMuMnuael o aCTPOHOMUM € YYETOM NPUBEJICHHBIX BBIIIE PEKOMEHIALNM, HO He

Mo2ym BKIIIOYATbCS B 3TH KOMIIJICKTBI HAIIPAMYTO.



4. BOITPOCHI ITIO ACTPOHOMMUMU,
peKoMeHIyeMble IEHTPAJbHOW MpeAMEeTHO-MeTOAuYecKoi Komuccueil Bcepoccuiickoit
OaumMnuaapl MO0 ACTPOHOMHM Ui NMOATOTOBKH IIKOJbHMKOB K PelIeHHI0 3327134 3TaloB

OanMnuaaLI

§1. 9 kaacc u MoJ10Ke.

1.1. 3Be3nHoE HEDO.

Co3Be3nus ¥ sipyaie 3Be3apl HeOa: Ha3BaHUs, YCIOBHS BHIUMOCTH B Pa3iIMYHbIC CE30HBI
roja.

1.2. Hebecnas cdepa.

CyrouHOoe JBW)KEHHE HEOSCHBIX CBETHJI Ha pa3NUYHBIX [mMUpoTax. Bocxox, 3axofn,
KynbMUHanus. ['0pu30HTaIbHAS M SKBaTOPHAIIbHAS CHCTEMa KOOPIUHAT, OCHOBHBIE KPYTH U JIMHUU
Ha HebOecHOU cdepe. BoicoTa Ha/l rOpu30HTOM HEOECHBIX CBETHJI B KYJIbMHHAIIMU. BricoTa mostoca
Mmupa. M3MeHeHue Buzma 3Be3qHOTO HeOa B TedeHWe CyTOK. [lonBmKHAs kKapTa 3BE3HOTO Heba.
Pedpakunms (kauecTBeHHO). CyMEpKH: TpaKJaHCKHE, HAaBUTAI[HOHHBIE, acTpOHOMUYecKue. [ToHsITHs
YTJIOBOTO PacCTOSIHUA Ha HeOeCcHOU cepe U yriIoBhIX pa3MepoB 0OBEKTOB.

1.3. JIpmwxenue 3eMiu 1o opoure.

Bumumenii myte CousiHia mo HeGecHo# cdepe. M3meHenne Buaa 3BE€3AHOTO HebOa B TEUEHHUE
roja. OKIMITHKA, TOHSTHE TMOJIOCAa OSKIUNTHUKA M OSKIUNTHYECKONW CHCTEMbl KOOpIMHAT.
3onuakanbHble co3Be3aus. [Iperneccusi, M3MEHEHUE 3KBAaTOPUANBHBIX KOOPIMHAT CBETHJI H3-3a
MPEeLeCcCUu.

1.4. U3MepeHune BpeMeHHU.

Tponuueckuii ron. ComHEUHblEe U 3BE3/HBIE CYTKH, CBSI3b MEX]Iy HUMHU. COJHEUHBIE YacChl.
MectHoe, nosicHoe BpeMsi. VICTUHHOE U cpe/iHee COTHEYHOE BpeMs, ypaBHEHUE BPEMEHU. 3BE3/IHOE
BpeMsi. YacoBble Mosica U UCYUCIICHNE BPEMEHU B Halllell cTpaHe; IEKPeTHOE BpeMs, JIeTHEE BpeMs.
Jleroucuncnenue. Kanenaape, comHedHas u iyHHas cucteMa Kanenaaps. HoBblii U cTapblif CTUIIb.

1.5. JIBuxkeHre HeOECHBIX TeJ MOJ IEHCTBUEM CHIIbI BCEMUPHOTO TATOTEHHUS.

®opma opbut: smmic, napadona, runepdosa. DIITUIC, €ro OCHOBHBIE TOYKH, OojblIas U
Majasi TOJIyOCH, SKCIEHTPUCUTET. 3aKOH BCEeMHpHOro TsaroteHus. 3akoHbl Keruiepa (Bkitouas
00o0menHblt Tpetuil 3akoH Keruepa). IlepBast um BTopas kocMuueckue ckopoctH. Kpyromas
CKOpOCTb, CKOPOCTb JIBUKEHMsI B TOUKaX MEpPHUIIEHTpa U anoleHTpa. OnpeaeneHne Macc HeOECHBIX
TeJl Ha OCHOBE 3aKOHAa BCEMUPHOTO TATOTEHUs. PacueTsl BpeMEHM MEXIUIAHETHBIX MEPEeeToB IO
KacaTeJIbHOU TPAaeKTOPHUH.

1.6. Conueynast cucTema.



Crpoenue, cocrtaB, oO0mue XapakTepucTuku. Pasmeps, dopma, macca ten ColHEYHOU
CUCTeMBI, IJIOTHOCTh HX BemecTBa. Otpaxkaromas crnocoOHOCTh (anmpdeno). OmpeneneHue
paccrosgHuid 10 Ten CoyiHEeUHON cUCTEMBI (METOJbl PaJAMOJIOKALMKM U CYTOYHOIO Iapaljakca).
AcTpoHOMHYECKas €IMHUIIA. YTIIOBbIE pa3Mepsl TiaHeT. CuaepuyecKuii, CHHOAUYECKHUI Mepruoabl
IUIAaHET, CBSI3b MEKIY HUMU. Buanumble nBrkeHust U KoHQuUrypauuu miaHet. Hakinonenue opOuUTHI,
auHus y3510B. Ilpoxoxaenust miuaHer no aucky CoJiHLA, yClOBHsI HacTyIuleHus. Maible Tena
ConneuHoll cuctembl. MeTeopouapl, METEOPbI U METEOPHbIE MOTOKU. MeTeopuThl. OpOUTSHI IJIAHET,
acTepou/IoB, KOMET M METeOpoua0B. Bo3MmylieHuss B JIBMKEHMM IUIAHET. TpeTbs KOocMUYecKas
CKOPOCTH 7151 3eMiH U Jpyrux tea CoJIHEeYHON CUCTEMBI.

1.7. Cucrema Couniie - 3emis - JIyHa.

JBuxenue Jlynol Bokpyr 3emiu, ¢assl JIynsl. JluObpanuu Jlynsl. J[BrkeHue y3i10B OpOUTHI
JlyHbl, miepuOABl  «HUBKOW» U  «BBICOKOW»  JIyHbl. CHHOIWYECKHUH, CHACPUUYECKUU,
AHOMAJIUCTUYECKUA M JpakoHUYeCKUH Mmecsipl. ColHEeuHble U JyHHbIE 3aTMEHMS, UX THIIbI,
ycnoBus HactyrieHus. Capoc. Tlokpeitust 3Be3q u ruiaHeT JIyHOW, yCIOBHSL MX HACTYIUICHHMS.
[Tonatne o npunMBax.

1.8. Ontuueckue npuOOpHI.

I'maz kak omntuueckuit mnpubop. YCTpOMCTBO NPOCTEHIINX ONTHYECKHX NPUOOPOB s
ACTPOHOMHUYECKUX HaOmioJeHui (OMHOKIB, (oToarmapar, JUH30BbIC, 3E€pPKAIbHBIC U 3€PKaIbHO-
JUH30BBIC Temneckonbl). [locTpoeHne W300paKeHUN MPOTSKEHHBIX OOBEKTOB B (OKATBbHOU
IJIOCKOCTH. YTJIOBOE YyBenuueHue, macmrad uzoOpakeHus. KpymHelmume Teneckombl Hamiei
CTpaHbl U MHpA.

1.9. llIkana 3B€3IHBIX BEJIMYHH.

[IpencraBienre 0 BUAUMBIX 3BE3JHBIX BEIMUMHAX PA3IUYHBIX aCTPOHOMUYECKHX OOBEKTOB.
Pewrenue 3anau Ha 3B€31HbIE BEJTMYMHBI B LENBIX YHCIIaX. 3ABUCUMOCTb IPKOCTH OT PacCTOSHUA J10
oObeKTa.

1.10. DnexTpoMarHUTHbBIE BOJIHBI.

Ckopoctb cBera. Paznuunble 1Mana3oHbl 3JIEKTPOMArHUTHBIX BOJIH. BUIUMBIA CBET, AJIMHBI
BOJIH ¥ YaCTOThI BUAMMOTO CBETa. PaOBOIHBI.

1.11. O61ue npeacTaBieHus o CTpykType BeenenHoi.

[IpocTpaHcTBeHHO-BpeMeHHble MaciuTabbl Bcenennoit. Hama Tamaktuka u  apyrue
rajlakTHKH, oOlliee MpeAcTaBIeHUe O pa3Mepax, COCTaBe U CTPOCHUHU.

1.12. 3MepeHus pacCTOSHUIN B aCTPOHOMUM.

BHecucTteMHble €JUHULIBI B aCTPOHOMMHU (ACTPOHOMMYECKAsl €IMHUIIA, CBETOBOU IO/, Mapcek,
KUJIOTIapceK, Meramapcek). MeToapl paguosoKalM, CYTOYHOIO W TOAWYHOTO Mapalilakca.

Abepparus cBera.
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1.13. lonosiHUTENBHBIE BOIIPOCHI.

Hononrnumenvuvie 6onpocbt no mamemamuke: 3alHUCh OONBIIMX YHUCEN, MaTEMaTHYECKUE
omepauuu co creneHsMu. [Ipubnmxennsie BbruucieHus. Yucno 3Havanmx mudp. [HompzoBanue
HMHXEHEPHBIM KaJIbKYJIATOpOM. EUHMIIBI U3MEpEHUs YIJIOB: Tpajyc U €ro 4acTH, paJuaH, 4acoBas
Mepa. [lonarue cdepsl, Oonbine u Mansle Kpyru. @opmyiibl Ui CUHYCa U TaHI€HCAa MaJIoro yria.
Pemenne TpeyroibHUKOB, TEOPEMBl CHUHYCOB M KOCHHYCOB. OJleMEHTapHble (HOPMYJIb
TPUTOHOMETPHH.

Lononnumenvnvle 6onpocbt no @Quszuke: 3aKOHBI COXPAaHEHUS MEXaHMYECKOW HSHEPIUH,
UMITyJbCa U MOMEHTa HuMMynbca. [loHATHE 00 WHEpUHMATbHBIX U HEHMHEPLUHUAIbHBIX CHCTEMax
otcueta. [loTeHIManbHas SHEPrUs B3aUMOJEHCTBHS TOUEUHBIX Macc. ['eomeTpudeckas ONTHKA, X0/

JIydel yepes JUH3Y.

§2. 10 kaacc.

2.1. Ikaya 3B€3/THBIX BEIUYHH.

3Be3/IHasg BEIMYMHA, €€ CBA3b C ocBenleHHOCThro. Dopmyna Ilorcona. Ces3p BHOUMOTro
Onecka ¢ pacctosiHueM. AOCOIOTHAs 3Be3HAs BeUUnHA. VI3MeHeHne BUIMMON SIPKOCTH TIJIAHET U
KOMET IMPHU UX JBMKCHHUH TI0 OpOuUTe.

2.2. 3Be311pl, 001I1E TOHATHS.

OcHOBHBIE XapaKTEPUCTUKH 3BE3[: TeMmIlepaTypa, paauyc, Macca U CBETHUMOCTh. 3aKOHbI
n3IydeHus: abcomoTHO depHoro Tena: 3akoH Credana-bosbivana, 3akoH cmemnieHuss BuHa.
[Tonsarue 3¢ pexkTUBHOM TeMIiepaTyphl.

2.3. Knaccuduxkanus 38e31.

[IpencraBnenue o poromerpuueckoit cucreme UBVR, nokaszarenu nsera. /[uarpamma «aiser-
ceetumocts»  (['epummpynra-Paccena).  3Be3zbl  MIaBHOM — MOCIENAOBATENIBHOCTH,  TMTAHTHI,
cBepxrurautel. COOTHOIIEHHE «MacCa-CBETUMOCTDY JUIsl 3B€3/1 TJIaBHOM MOCIeI0BaTEIbHOCTH.

2.4. JIBwkeHue 3B€3]] B IPOCTPAHCTBE.

Dddexr Homepa. JlydeBas cKOpoCTh 3B€3]l M MPHUHIMIBI €€ U3MepeHus. TaHreHuanbHas
CKOPOCTh ¥ COOCTBEHHOE JIBUYKEHUE 3BEe3]1. ATIEKC.

2.5. JIBoitHBIE ¥ IEPEMEHHBIE 3BE3/IbI.

3aTMeHHBIE TMepeMeHHbIe 3Be3bl. CHeKTpallbHO-ABOMHBIE 3Be3Abl. OmnpenerneHue Macc u
pa3MepoB 3Be3]l B JBOMHBIX cHcTeMmax. BHeconHeuHble miiaHeTsl. [lynbcupyroiue nepeMeHHbIe
3B€3[Ibl, WX THIBI, KpPUBBIE Oiecka. 3aBUCUMOCTh «IE€PHOJ-CBETUMOCTb» s  1edeuns.
Jonronepuoanueckue nepeMeHHble 38e31bl. HoBbIE 3B€3/1bI1.

2.6. PaccesnHbie u [IapOBbIC 3BC3/ITHBIC CKOIIJICHH .
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Boszpact, ¢usnueckue CBONCTBA CKOIUICHHH W OCOOCHHOCTH BXOJSIIMX B HHUX 3BE3]I.
OcCHOBHBIE pPa3IUYMUsl MEXKAY PACCESIHHBIMU W IIApOBBIMU CKOIUICHUSIMU. J(Marpammbl «UBET-
CBETUMOCTb» Il 3BE€3]l CKOIUIEHWW. JIBWKeHus 3Be3l, BXOIAIIMX B CKOIUIeHHE. Meron
«TPYIIOBOTrO MapajuIaKkcay ONpeAesICHUs paCCTOSHUS JI0 CKOTUICHHUSL.

2.7. Comnurre.

OcHOBHBIE XapaKTEPUCTHKHU, OOIIee MPEACTABICHHE O BHYTPEHHEM CTPOCHHH U CTPOCHUH
atMocepnr. Xapakrepuctukun CoJHIIA Kak 3Be3/bpl, coyiHeYHas TmoctosiHHas. CoyHeuHas
AKTUBHOCTH, LUKJIBI COJHEYHOW akTHMBHOCTH. MarnutHbie mossi Ha Connie. CoJHeYHO-3€MHbIe
CBSI3H.

2.8. NoHn3oBaHHOE COCTOSIHUE BEIIECTBRA.

[lonsitTne 06 wuoHM30BaHHOM raze. Ilpomeccel moHM3auu M pekoMOuHaumu. OOmue
npescTaBieHne 00 MoHax B atMocdepe 3eMild U MeXIUIaHETHOU cpene. MaruutHoe nose 3emilu.
[TonspHble cusiHUS.

2.9. Mex3Be3nHas cpeaa.

[IpencraBneHune o pacnpeeieHny ra3a u MbIIK B MpocTpancTBe. [ImoTHOCTH, TeMniepaTypa u
XUMHUUYECKUN COCTAB MEX3BE3IHOMN cpelbl. Mex3Be31HOE MOTJIOIIEHUE CBETa, €r0 3aBUCUMOCTh OT
JUIMHBI BOJIHBI W BIIMSHHAE Ha 3BE3/IHbIE BEJIMYMHBI M I[BET 3Be3A. [azoBeie m AudQy3HbIE
TYMaHHOCTH. 3Be3/1000pa3oBanue. Mex3Be3JHO€ MarHUTHOE TIOJIE.

2.10. Teneckombl, pa3zpeniaroias u MPOHUIIAIOIIAsT CIIOCOOHOCTb.

[IpenenbHOoe  yrioBoe  pa3pelieHHMe W NpOHHUIAIomas — CIOCcOOHOCTh.  Pa3zmepsl
TU(GPaKIIMOHHOTO H300paXE€HHUs, OTPAaHUYCHUS CO CTOPOHBI 36MHOM aTMOC(hephl Ha pa3pelIaromyro
crocoOHOCTh. AGeppatu onTuku. ONTHYECKHE CXEMbl COBPEMEHHBIX TEJIECKOTIOB.

2.11. JonosHUTEIBHBIEC BOMPOCHI.

JlononanumenvHvie 6onpocsl no Mamemamuxe: TIIOUIAIb TOBEPXHOCTU U cephl, 00beM I1apa.

Lononnumenvnvie 6onpocvl no gusuke.: 1'a30Bble 3aKkoHbI. [IoHATHE TeMIlepaTyphl, TEIIOBOM

OHCPI'vHd ra3a, KOHOCHTPAIUH YaCTHUIl 1 JaBJICHUA. OCHOBBI TOHATHUSA CIICKTpAa, I[I/I(I)paKI_II/II/I CBCTa.

§3. 11 kaacc.

3.1. OCHOBBI TEOPUH TPUIUBOB.

[TpunuBHOoe Bo3neiicTBue. IlonsaTHe o pamuyce cdepsl Xuiuia, nojgoctu Poma. Touku
TUOpaIuu.

3.2. OnTHueckue cBoiicTBa aTMocdep MiIaHeT U MeX3BE3THON Cpeibl.

PaccesHue u morusonieHre cBera B atMochepe 3eMild, B MEXIIJIAHETHOW M MEX3BE3JIHOM
cpeze, 3aBUCUMOCTb HOTJIONIEHHUs OT JUIMHBI BOJIHBL. ATMOc(epHas pedpakius, 3aBUCUMOCTb OT

BBICOTHI 06’LCKTa, JJIMHBI BOJIHBI CBE€TA.
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3.3. 3aKOHBI U3ITy4EHUS.

WutencuBHocTh m3nyueHus. Ilonarue cmekrpa. M3mydenue abCONIIOTHO YEpHOTO Tena.
@opmyna Ilmanka. IlpuOmmkenuss Penes-Jxunca wu Buaa, o0macth HMX NPUMCHCHHSL.
Pacrnipenenenne sHEpruu B CIEKTPaX Pa3IUIHBIX ACTPOHOMHUYECKUX 0OBEKTOB.

3.4. CiexTpsbI 3Be3/I.

OCHOBBI CHEKTPALHOTO aHaynu3a. JIMHUM TOTJIOMIEHHWS] B CHEKTpax 3Be3[, CHEKTpaibHas
knaccudukanus. Armochepsr Conama u 38e31. Porocdepa u xpomochepa ComHia.

3.5. CrexTpbl U3ITy4eHHUsI pa3pe’KeHHOTO rasa.

[IpencraBieHue o crekTpax COJHEUYHON KOPOHBI, IUIAHETAPHBIX U TUPQPY3HBIX TYMaHHOCTEH,
MOJIAPHBIX CUSHHIA.

3.6. [IpencraBiieHre 0 BHYTPEHHEM CTPOEHUHU U UCTOUYHMKAX dHepruu CoJIHIIA U 3BE3].

SnepHble MCTOYHWKU SHEPTUM 3BE3]], 3alachl siAepHON sHepruu. BwineneHue sHEpruu npu
TePMOSZIEPHBIX peaknusax. OOpa3oBaHWE XMMHUYECKHX JJIEMEHTOB B HEIpPax 3BE3/ Pa3IUYHBIX
THTIOB, B CBEPXHOBBIX 3B€3/1aX (KAYECTBEHHO).

3.7. DBomrorug CosHIa ¥ 3BE3.I.

Cranus rpaBUTAIIMOHHOTO CXKATHS NMPU 00pa30BaHUM 3Be3/bl. Bpems )Ku3HH 3B€3/ pa3IMIHON
Maccel. CBepxHOBBIC 3Be3/bl. [103/1HME CTamuy DBOJIIOIUU 3BE3: O€ble KapJIMKH, HEUTPOHHBIC
3BE€3/Ibl, YUEPHBIE AbIPHI. [ paBuTAlMOHHBIN paauyc. [lynbcapbl.

3.8. CTpoeHHE U THUIIbI TATAKTHUK.

Hama Tamaxktuka. bmwkaiiimne ramaktuku. Paccrosgane 10 OmpKaWnX TalaKTHK.
HabmonatensHble ocoO0eHHOCTH rajgakTUK. CocTaB rajlakTHK U UX (U3NYECKHE XapaKTEPUCTHKHU.
Bpamenue ranaktuueckux qJuckoB. Mopdosiornyeckre TUIbI TallakTUK. AKTHUBHBIC si/Ipa TajJakTHK,
paauoralakTUKH, KBa3aphl.

3.9. OCHOBBI KOCMOJIOTHH.

Omnpenenenue pacctosiHui A0 ranaktuk. CeepxHosbie | Tuna. KpacHoe cmenienue B criekTpax
ranakTuk. 3akoH Xa06ma. CkoruieHusi ranakTuk. [IpencrtaBieHue O T'paBUTALMOHHBIX JIMH3aX
(xauectBeHHO). KpynHomacmtabnas ctpykrypa Beenennoii. PenkToBoe nznydeHue u ero CuexkTp.

3.10. [IpreMHHUKHN U3Ty4EHUSI U METOIbI HAOIIOICHUH.

DneMeHTapHble CBEACHHUS O COBPEMEHHBIX MeTOoJaX (POTOMETPUHM U  CIEKTPOCKOIHHU.
®oroymuoxurenu, [13C-matpunbl. Mcnons3oBanue ceetopunsTpoB. [IpueM paanoBoiH. YTioBoe
paspelieHrue pagruoTeIeCKONOB U PaTUuOUHTEPPEPOMETPOB.

3.11. JlonoJIHUTENBbHBIE BOIIPOCHI.

JlononnumenvHvie 6onpocvl no mamemamuxe: OCHOBBI METOJA MPUOIMIKEHHBIX BBIUUCICHHM

¥ pazyoxeHuii B psaa. [pubmmkennsie GopMysl s CoS X, (1+X)", In (1+X), € B cirydae ManbIx x.
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JononnumenvHuvle 6onpocst no guzuke: DIEMEHTHI CIEHUATBHOW TEOPHH OTHOCHTEIBHOCTH.
PenstuBucrckas dopmyna s sddexra Jomnepa. I'paBuranpionHoe kpacHoe cmernienue. CBszb
Maccel U 3Hepruu. OCHOBHBIE CBOWCTBA 3JIEMEHTApHBIX YacTULl (3JIEKTPOH, MPOTOH, HEUTPOH,
¢doron). KBaHTOBBIC 1 BOJHOBBIE CBOMCTBA CBETAa. DHEPTUs KBAHTOB, CBS3b C YACTOTOW M JUTMHOM
BosiHbl. JlaBnenue cBera. Cnektp aroma Boaopona. Kocmuueckue nyun. Ilonstue 00

uHTephEpEeHINH U TU(PAKIIHH.

5. MPUMEPBI 3AJJAHUM IIKOJIbHOI'O 1 MYHUITATIAJIBHOT'O DTAIIA

[Ipemyiaraembie HUXE 3aMaHUsl SBJISIIOTCS XapaKTEPHBIMH MpUMEpaMu 3ajad kareropuit 1 u 2,
KOTOPBIE€ MOTYT HCIOJIb30BAaThCSA MPHU COCTABJICHUHM KOMIUIEKTOB IIKOJBHOTO W MYHHUIIUIAIBHOTO
sTanoB Bceepoccuiickoi olMMnuaabl Mo aCTPOHOMHUHU TI0 CXE€ME, OMMCAHHON B YacTU 3 HACTOSAIIUX
peKOoMeHIanui. 3a1aun-TpuMephl CrpyIITUPOBaHbl B COOTBETCTBHH € §1, 2 W 3 crEicka BOTIPOCOB,
MPUBEAECHHOTO YacTH 4 HACTOSIIMX PEKOMEHJAUMi. 3ajgadyd, COOTBETCTBYIomHE §1, MOXKHO
MCII0JIb30BaTh BO Bcex mapamiensx, §2 - B 10 u 11 xmacce, §3 - Toipko B 11 kimacce. 3amaun He
npeonasHavensl s IPSIMOTO BKJITIOUEHHS B KOMILICKT 3TanoB ojumMmuaasl 2015/2016 yueGHOTO
roja.

3ajmauun TOpUBEACHBI C TOJHBIMH pEIICHUSAMHM W PEKOMEHJIAUUAMM [UIsl JKIOpH IO
onenuBanuio. [logoGHBIM 00pa3oM B JOKyMEHTaX Ui KIOPH IIKOJBHOTO M MYHHUIIMIIAIBLHOTO
sTanoB Bcepoccuiickoil oauMnuaael Mo acTPOHOMUHU JIOJIKHBI OBITH MPEICTaBJICHBI BCE 3aJayuH,

KOTOPEIC BOP'IIIYT B KOMIUJICKT JJIs1 OTHUX OTAIlOB.

5.1. 3apayu Ha TembI §1.

3aoanue 1.1. (nynkm cnucka eonpocos - 1.1, 1.3 1.7, xameeopus crosxcnocmu - 1).

Vcnosue. Moxet nu Jlyna nabmonatecsi ¢ 3emun B co3Be3auu Tenbua? B co3Besnuu Opuona? B
co3Be3auu bonsmoro I1ca?

Pewenue. Jlyna npmxercs mo opoure BOkpyr 3emin. [lnockocts 3Toit opOUTHI OJIM3Ka K TIOCKOCTH
SKIMOTHKH (TIocKocTH opOuThl 3emin BoKpyr CoiHIIa), HO BCE K€ HAKJIOHEHAa K HEH Ha yroi
okxono 5°. Ilostomy JlyHa B HeOe 3eMau MOKeT ObITh BUIHA BOJM3H JKIUINTUKU, HE Aanee 5¢ oT
Hee. Co3Besnue Tenbla — 301MaKanbHOE, JTUHUS SKIUITUKU NPOXOIUT Yepe3 Hero, nosromy Jlyna
MoOkeT TaM HaOmroaatbes. Co3Besnue OproHa 30/JMaKalIbHBIM HE SIBIISIETCS, HO €r0 CeBepHas 4acThb
pacmofiokeHa ONHM3KO K JKIUMNTUKE (0K0JIO 2° OT Hee), modTomy JlyHa MOKeT oka3aThCs B ITOM
obnactu Heba. A BOT co3Be3aue boubioro [lca pacnosioxkeHo Janeko K Ty OT SKIUNTHKU, U PU

Ha6J'IIO,Z[eHI/II/I ¢ 3emum .HYHa B 9TOM CO3BE3JHMH OKa3aTbCA HE MOXKCT.
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Pexomenoayuu onsa ocropu. OCHOBOHM peleHHs 3aJaudl SIBJISETCS MOHMMAaHUE, B KAaKUX YacCTIX
HeOecHON cdepbl MOkeT pacronaratbest JlyHa. Hamuume 3TOro mpeacTaBiieHUs, OYEBUIHOE W3
penieHus, oneHuBaercss B 2 Oamna. Eme mo 2 6amia BeICTaBIseTCS 3a MPABUIBHBIA OTBET IO
KaKJOMY U3 TPEX CO3BE3/UM, IIPU 3TOM yKa3aHHE TOUHOTO YIJIOBOI'O PAacCTOSIHUS OT CO3BE3AMM /10

SKJIUIITUKH OT IIKOJILHUKOB HE TpeOyeTcsl.

3aoanue 1.2. (nynkm cnucka éonpocos - 1.12, kamezopus croscnocmu - 1).

Venosue. Kakast ckopocts 60utbiiie — 1 km/c wiu 1 a.e./rox?

Pewenue. 1 actpoHOMUYeCKasi €IMHUIIA — cpefiHee paccTossHue oT 3emun 10 ComuHia — paBHa 149.6
MJH KM. 1 roa ects npumepHo 365.25 cyrok no 86400 cekynn, uTo cocTaBiseT okojo 31.56 muH
cekyn. [Tomyuaercs, 94To CKOpoCTh 1 a.e. B Toj cOOTBETCTBYET 4.74 KM/C, 4TO, OYEBH/IHO, OOJIBIIIE,
gem 1 km/c.

Pexomenoayuu ons oacropu. JIns pemeHus 3amadvl YIacTHHK OJUMITHAIBI JOJDKEH YCTaHOBHTH
MPaBWJIBHOE COOTHOIICHWE MEXJy CJIMHHIIAMH JUTMHBI (a.6. M KM) W CIUHUIAMH BpPEMEHU
(cexynmoii u rogom). Kaxxnmas u3 aTux oneparnuii onenuBaetcs B 3 O6amna. OKoHYATeIbHBINA BBIBO/T

OIIEHUBAETCA ellle B 2 Oauia.

3aoanue 1.3. (nynkm cnucka eéonpocos - 1.2, 1.3, kamezopusi - 2).

Ycnosue. B HekotopoM nyHkTe 3emuin CoOJIHIIE B MOJJAEHb 22 WIOHS 0KAa3ajJoCh BIBOE BBIIIE HAJl
TOPU30HTOM, Y€M B TOJIZICHB 22 nekadpsi. Haiiaure mumpoTy 3TOro MmyHKTa.

Pewenue. Konb ckopo 22 utons CoJiHile OBIJIO BBINIE HAJ TOPU30HTOM, YeM 22 1eKadpsi, MOXKHO
cpa3y cnenaTh BBIBOJ, YTO JIEJI0O MPOUCXOJUJIO B CEBEpPHOM mojymapuu. [lomyneHHas BbIcOTa
CouHila paBHa

h=90°—|p — 8|,

rae qr u o — IUpoTa MECTAa U CKIIOHCHUC COJ'IHLIa. B YKa3aHHBIC THHU CKIIOHCHHC COJ'IHI_Ia PaBHO +g,

IJIe YrOJI & €CTh YTOJ MKy 3KBATOPOM U SKIUNTHKO#H (23°26"). [Tonmyuaem:

90° — |p —&| =2(90° — [ + g|).

Jleno mpoMCXOJUT B CEBEPHOM MOJYIIAPHM, YrOd (¢, KaK U yroJ g, nojoxureneH. [loatomy mbl
MOXEM Cpa3y OIyCTHTh 3HaK MOJYJIS B IpPaBOM YacTH ypaBHEHHA. B 3aBHCHMOCTH OT 3HaKa
BBIpKEHHS IO MOYJIEM B JIEBOH YaCTH, MBI IOJDKHBI PACCMOTPETh JIBa CITyJasi:
Dop-c>0:
90° —p +& =180° - 2¢p — 2¢.
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¢ = 90° — 3 = 19°42".
JlaHHO€ pelleHHe HE COOTBETCTBYET CIECIaHHOMY BBILIE IPEAINOJIOKEHHUIO: IIMPOTAa OKa3ajach
MeHblIe yria ¢. [IoaToMy B nepBoM ciiydae perieHue He CYIIeCTBYET.
2)p—-c<O:

90° + ¢ —& = 180° — 2¢p — 2¢.

¢ =(90° —¢)/3=22°11".
[lonyueHHOE 3HAaYEHHE COOTBETCTBYET CHEIAHHOMY MPEANOJOKEHUI0O U SBISETCS pPEIIEHUEM
3a/1a4H.
Pexomenoayuu ons owcropu. Ilpu pemieHnn 3ajaud y4acTHUKU OJIMMIIMAIbl MOTYT HCIOJIb30BaTh
Pa3HbBIC BapUAHTHI 3allMCH (bOpMy.]'II)I JJ11 BBICOTHI COJ'IHIIa B BerHefI KyJbMHWHAIIUA, OAHAKO IIpH
OTOM OHH OOJDKHBI YUYUTBIBATH BCC BO3MOIKHBLIC CIIydau. BI)IBOI[ 0 TOM, 4YTO J€JIO MPOHUCXOIUT B
CEeBEPHOM IOJIylIAapUU, olleHMBaeTcs B 2 Oamta. Eciau 3TOT BBIBOA HE cleiaH HampsMyo, TO
YUYaCTHHUKH MJOJIKHBI PAaCCMOTPETh MATEMATUUYCCKU cnyqaﬁ IO)KHOI'0 TMOoJiymapusa W HCKIIIOYUTH
BO3MOJKHBIE PEIICHHs, YTO OIICHUBAETCS TeMH ke 2 Oamnamu. Paccmorpenue cimydast ¢ — & > 0 u
WCKIIIOUCHHE DPEIICHU olleHMBaeTcs emie B 2 Oamra. Hakonen, paccMoTpeHne BEpPHOTO Cirydast

¢ — & <0 u popMyIHpOBKa OTBETA OIIEHUBAETCS B 4 Oaia.

3aoanue 1.4. (nynkm cnucka éonpocoé - 1.6, kamezopust croscnocmu - 2).

Ycnosue. Mansbie tutanetsl 1 u 2 oOparrarorcst Bokpyr CoJtHITa IO CBOMM KPYTrOBBIM OpOHMTaM B TOM
e TUIOCKOCTH, 4YTO U 3eMJjs Ha OosbiieM paccTossHuu OoT CoJHIA, a UX CHHOIMYECKHUE MEPHUOIbI
coctaBisitoT 450 u 500 cyrok cooTBeTcTBeHHO. Kakas M3 MallbIX IUTAaHET PacloJiokeHa OrKe K
Counniry?

Pewenue. CunHoguueckuid mepuoj; IJIAHETbl S €CTh BpeMs MeEXAY JBYMS COCETHUMU
MIPOTUBOCTOSIHUSAMH, KOT'/Ia OHA PACIIONIOkKEHA ¢ TOH ke cTopoHbl 0T ConHila, yTo U 3emiist. MoxkHO
Cpa3y cka3aTh, YTO 00€ MaJbIX IJIAHEThl IBUXKYTCS MO OpOUTE B Ty K€ CTOPOHY, YTO M 3eMis, TaK
KaK MpU BCTPEUHOM JBIDKEHUU CHUHOJIMYECKUN MEpHoJl okazaucs Obl MeHblIe roga. O0o3HauuM
nepuo]; obpamienus rianetsl BOKpyr Counnia uepe3 T, a mepuoa oOpaiieHust 3emiun (OJUH TOT)
yepe3 To. C ydeToMm TOro, 4to IIaHeThl HaxonsaTcs nanbiie 3emun ot Conmnua u T>To Oyaer
CIPaBEUIMBO COOTHOIIICHUE!

1 1 1

s T, T

BLIpaSI/IM OTCHOJIa ICPUOJ 06pa111eH1/1;1 IJIAHCTBI:

S-T,
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Jlyis ByX 3alaHHBIX aCTEPOMUIOB MOJIy9aeM 3HAYCHUS OpOUTANBHBIX epruooB: 1939 u 1355 cyrok
(okomo 5.3 u 3.7 roxa). [lepBsiii acTepoui ¢ MEHBIIIMM CHHOJIUYECKHM TIEPUOJIOM MMeEeT 00BN
OpOUTANILHBIN MTEPUOJ] M PACIONIOKEH fainbiine oT CoJiHIla. ITO BIOJIHE €CTECTBEHHO, TaK KaK 3eMIis
B CBOEM OpOMUTAIILHOM JIBI)KEHUH OBICTpEe TOTOHSET MEUIEHHO BPALIAIOIIUIACS JabHUIN aCTEPOHI.
Pexomenoayuu onsa scropu. TlepBbIM dTarioM pelIeHus 33Ja4d SBISETCS 00OCHOBAHWE TOTO, YTO
actepouzipl JABIWXKYTcS BOKpyr ConHIIA B Ty K€ CTOpPOHY, 4TO M 3eMis. DTO MOXHO CHAelaTh
CIIOBaMH (CM. BBIIIE), MOXKHO C TIOMOIIBIO MaTeMaTH4ecKux Gopmyi. JlaHHBIH BBIBO/I OIICHUBACTCS
B 2 Oayma. Crnenyronue 2 6ajmuia BBICTABISAIOTCS 32 MPABHIBHOE COOTHOIIEHHE CHUHOIMYECKOTO
neproja ¢ BEIMYMHAMU OpOUTAIbHBIX MEpHoI0B 3eMiid U Masioil riaHetsl. Ilocine 3Toro MoxxHO
cpa3y clenarh BBIBOJ O TOM, Kakasi M3 IUIaHeT ObicTpee oOpamiaercss Bokpyr CosiHna (3a cuet
aHaJM3a YIrIIOBBIX CKOPOCTEN), @ MOXKHO TIOJTYYUTh 3HAUEHUS ePHO0B. JlaHHBIN 3Tan OIeHNBACTCS
B 2 Oamna. Hakonern, ykazanme, yTo 0ojiee MeJICHHAs IUIaHETa pacroJioxkeHa aanbiie oT ComHia

(6€3 00s13aTeTLHOTO BBIYUCIICHUS CAMOTO PACCTOSIHHS) OIIEHUBAETCS eIle B 2 Oauia.

5.2. 3agauu Ha TemsI §2.

3aoanue 2.1. (nynkm cnucka sonpocos - 2.3, kamezopust ciodicnocmu - 1).

Vcnosue. Y xakoit 3Be3pl Topsiuee BUIUMAsi MOBEPXHOCTh — y O€JIOro Kapiuka WU y KPacHOTO
cBepxruranra’?

Pewenue. Bugumbiii 1BeT 3Be3abl (TOYHEE, €€ IOBEPXHOCTH) OJHO3HAYHO CBSI3aH C €€
temreparypoil. ['omyObie 3Be3lbl — camble ropsyue, KpacHble — camble XosoaHble. [loaTomy
MMOBEPXHOCTH OEJI0ro Kapiiuka, BHE 3aBUCUMOCTH OT €€ pa3MepoB, Topsiuee MOBEPXHOCTU KPACHOTO
CBEPXTMIaHTa.

Pexomenoayuu ona owcropu. OCHOBOM pelieHHs] 3aJaydl  SBJSETCS YKa3aHWe, 4YTO LBET U
TeMIlepaTypa MOBEPXHOCTH 3BE31bl OJHO3HAYHO CBS3aHBI JIPYr C JPYroM. OTO YyKa3zaHUe

oneHuBaercs B 5 6ayioB. Emie 3 6amna BeICTaBIISIETCS 3@ BEPHBIM OTBET.

3aoanue 2.2. (nynkm cnucka eonpocos - 2.10, kameeopus croscnocmu - 1).
Vcnosue. Tnametp oObekTuBa Teneckomna paBeH 20 cM. Kakoe MUHMMaNbHOE yBEIMYEHHUE WMEET
CMBICT UCTIOJIb30BaTh MPHU BU3YaJIbHBIX HAOMIOJCHUSIX C ITUM TEJIECKOTIOM?
Pewenue. YBenuueHne Teneckomna ecTh OTHOIIECHHE (DOKYCHBIX PacCTOSHUN OOBEKTHBA U OKYIIsIpa.
OHO ’X€ paBHO COOTHOIICHHIO IHAMETPOB OOBEKTHMBA W BBIXOJHOTO IMydka cBeTa. Ecnmu 3TOT
BBIXOJJHOM MyYOK OKa)KeTCsl OOJbIIE 3payka HAOMIoIaTelNs, TO YacTh CBeTa OYAET TepAThCS, H TaKOe

YBCJIMYCHHUC HCIIOJI30BAaTh Heuenecoo6pa3H0. MuHuMajabpHOE YBCIIMYCHUC M 6y,£[eT
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COOTBETCTBOBATh BBIXOJHOMY MYyYKy ¢ JuamerpoMm d, paBHBIM IHaMeTpy 3padka (OKOJo 8 MM B
HOYHBIX ycnoBusix). OHo coctaBut D/d=25. 3necy D — quamerp 00beKTHBA TENIECKOTIA.

Pexomenoayuu ona scropu. OCHOBOW pelIeHUS 33a4M SBIISCTCS YKa3aHUE, YeM OOYCIIaBIMBAETCS
MUHUMAaJbHOE YBEJIWYCHHE TEJIEeCKOIla, 3TO oleHuBaerca B 4 Oamwia. Berumcienue 3T0Tro0
YBEJTUYCHUS OIIEHUBAETCA elle B 4 Oauia, mpuyeM BEIUYHHBI JUaMETpa 3padka riasza ot 6 10 10 mm

U COOTBETCTBYIOLIME yBeNU4YeHUs OT 33 110 20 KpaT SABJISAIOTCS AOIMYCTUMBIMHU.

3a0anue 2.3. (nynkm cnucka 6onpocoe - 2.2, kame2opust C10M#CHOCIU - 2).

Vcnosue. ConHeYHOE TATHO PACIONIOKEHO B LEHTpe BUAMMOro aucka CoiHIa, MMEeT AuaMeTp
20000 xm u Temnepatypy 4000 K. KakoBa Bugumas 3B€3/1Hasi BEJIMUMHA ATOTO TSITHA?

Pewenue. Tlo 3akony Credana-bonbiiMana, MOBEPXHOCTHAS SIPKOCTh 00BEKTA, U3ITYyUYaAIOIIEro KaK
abCOJTIOTHO YEpHOE TeJo (3TO MPUMEHUMO K moBepxHocTH COJHIIA), TPOMIOPIIMOHATBHA YETBEPTOM
crenieHn Temrieparypbl. CpaBHUM TSATHO ¢ camMuM COJHIIEM W 3alWIIeM BBIPAKEHHUE IS €ro

3BE3IHON BEINYUHBI:

ﬁpZT 4
105 o4

m=m, - 2.5Ig
31eck My — BuaUMas 3Be3aHas BemmunHa Connna (—26.8"), p U po — BUAMMBIE PagMYChl TIATHA U
Bcero CouHia, a T u Top — ux addexTuBHBIC TEMIEpaTyphl. Tak Kak MATHO PACIOJIOKEHO B IIEHTPE
mucka CouHila, oTHOmIeHUE (p/pg) PaBHO OTHOIICHHIO MPOCTPAHCTBEHHBIX THAMETPOB ISATHA H

Counra (d/D). Otcroaa mosydaem:

d=T* dr?
m=m, —25lg——=m, -5l =-16.
m J DT, mo J DT/

[1aTHO NUIIb Ka)KETCSl TEMHBIM 10 CPABHEHUIO C OKpYKaroliel noBepxHocTbio CosHIla, HA cCaMOM
Jienie, OHO BechMa SIpKoe.

Pexomenoayuu ona scropu. OCHOBOM 3a1auu SIBJISIETCS MPaBUIbHOE MpuMeHeHue 3akona Credana-
bonbiimana, koTopoe MOXKET ObITh CHENaHO B TEPMUHAX BUAMMON MOBEPXHOCTHOW SPKOCTH
CBETWJIa MO0 CBETHMMOCTH E€AMHMIIBI €ro IJIOMIAaAW, 4To olieHuBaeTcs B 4 Oamna. [IpaBunbHbIE

BBIUHCJICHUS M OKOHYATEIbHBINA OTBET OILIEHUBAIOTCH €IIIe B 4 Gaa.

3aoanue 2.4. (nynkm cnucka 6onpocog - 2.5, kamezopusi cnoscnocmu - 2).
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Vcnosue. T'naBHBIA U BTOPUYHBIH MUHMMYMBI 3aTMEHHOH NEPEMEHHOW 3BE3/Ibl MMEIOT TIyOHHY
0.75", npu >ToM eec HaGMOAaeMblil IBET He MeHseTca. HailuTe COOTHONIEHHE PasMEPOB JIBYX
3BE3]1, BXOJAILUX B CUCTEMY.

Pewenue. B ycnoBun ckazaHo, 4YTO BUJAMMBIN LBET CUCTEMBbI BO BPEMsI MUHMMYMOB HE MEHSETCA.
OT0 MOXKET OBITh B JIBYX ClIydasX: €CIM OJIHA U3 3B€3Jl TEMHAs U HE BIUSET Ha LIBET WIN €cliu 00e
3B€37bI UMEIOT OJMHAKOBBIN LBET. [IepBblii U3 yKa3aHHBIX CIy4aeB HE COOTBETCTBYET YCIOBHIO
3aauu, TaKk Kak HaOmogaroTcs o0a MHUHUMyMa CUCTeMbI (TJIaBHBIH M BTOpHYHBIN). MTak, nBe
3B€3[bl MMEIOT OJMHAKOBBIM LBET (M TeMIepaTrypy), a IiyOMHa MUHUMYMOB COOTBETCTBYET

.4-0.7
00 0.75

nepenaay sipkocTu B 1 =2 pa3a. Takoe MOXeT ObITh TOJBKO B OJTHOM CIIy4ae: €CJIH 3BE3/bl

COBEPIICHHO OJMHAKOBBI, a 3aTMEHMsI MPOUCXOAAT MojHble. WTak, paauychl 3Be3]l paBHBI ApPYr
Apyry.

Pexomenoayuu ona scropu. J1st pernieHns 3a1aun yYaCTHUKH JIOJKHBI YKa3aThb, YTO 3BE3/bI UMEIOT
OJIMHAKOBBIM IBET (TeMIeparypy JMOO MOBEPXHOCTHYIO SPKOCTh), YTO OIEHMBaeTcs B 2 Oaja.
Brruncnenue u3mMeHeHHs SpKOCTH BO BpeMsi MUHUMYMOB OIleHMBaeTcs B 3 0ajuia, OKOHYATeIbHBIN

BBIBOJI O COOTHOIIIEHUHW Pa3MEpOB 3Be3] — ele B 3 Oaia.

5.3. 3agauu Ha TembI §3.

3aoanue 3.1. (nynkm cnucka éonpocoé - 3.1, kamezopust crodxicnocmu - 1).

Ycnosue. Macca yepHoil apIpsl 2 B ABa pasza OoJibllie Macchl YyepHOU AbIphl 1. Kak cooTHOCSATCS
TUTOTHOCTH THX YEPHBIX JbIp?

Pewenue. I'paBUTalMOHHBINA paiuyCc YePHOU JIBIPBI ¢ Maccoi M ecTh pamuyc, Ipyu KOTOPOM BTOpast

KOCMHYECKas CKOPOCTh Ha TIOBEPXHOCTHU CPABHUBACTCA CO CKOPOCTBIO CBETA. OH cocTaBisieT

R ZGL\/I
Cc
IInoTHOCTH YEpHOU JBIPHI paBHA
_3M 3c®
PTaR  BGM?

MBI BUJIUM, YTO IJIOTHOCTh YEPHOM ABIPbI OOpaTHO MPONOpIMHANIbHA KBaJApaTy €e Macchl U Y
YepHOM JIbIpBl 2 OHa B 4 pa3a MeHbIlIE, YeM Y 4epHOi AbIpbl 1. Y CBEpXMacCCHUBHBIX YEPHBIX JIBIP C
rajJJakTHY€CKUMH MacCaMM CPEHsI ITIOTHOCTh MOXKET BOOOIIE HE MMETh 3KCTPEMaJIbHbBIX BETUYHH.
Pexomenoayuu onsa ocropu. Jns pemieHHst 3aayd y4aCTHUKU OJMMITMAJAbI JOJDKHBI 3alucaTh

BBIPAKCHHUEC IJId I'PaBUTALMOHHOI'O paauyca qepHoﬁ ABIPBI, YTO OLCHUBACTCA B 3 Oaina. I[anee
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HEOOXOJMMO TEPEeUTH K BBIPAKEHHUIO JUIS IJIOTHOCTH, YTO OIIGHHMBaeTcs eme B 3 Oamia.

®opmynupoBKa OTBETA HA 33/laHKE OLIEHUBAeTCA B 2 Oasuia.

3aoanue 3.2. (nynkm cnucka éonpocos - 3.2, 3.8, kamezopus cnroxcnocmu - 1).

Ycnosue. Camoit sipkoil 4acThio ONMKaWIINX CHIUPATIBHBIX TAJIAKTUK — TYMaHHOCTENH AHApOMENbI U
TpeyronbHuka, BUIUMOM B OMHOKIb WIHM Ja)k€ HEBOOPY)KEHHBIM TJIa30M, SIBJISETCS MX LEHTP.
Iloyemy ke MBI HE MOXEM BHIETh IJa3oM LeHTp Hawmed [amaktukum Miteunsiii IlyTs,
PacroJIOKEHHBIM BO MHOTO pa3 OJuxke K Ham?

Pewenue. B coctaB ciupaibHbIX FJIaKTUK BXOJUT MACCHUBHBIN JTUCK, COCTOSIIIMIA U3 ra3a U MbUIH.
VIMeHHO TaM pacmojoKeHbl MOJIOAbIE 3BE3/bl, KOTOPbIE MPOJ0JIKAIOT MOSBISITHCS U B HACTOSILEE
Bpemsi. B mucke ["anaktuke pacnonoxeHo u Connue. TonmuHa qucka BO MHOTO pa3 MEHBLIE €ro
paauyca. Bxopnsmas B cocTaB AuMcKa MbUIb OCIA0NSIE€T MPOXOJALIEe Yepe3 HEero H3IydeHHe.
Paccrostnue no nentpa ['anakTuku cocTaBiseT 8 KNK, M Ha TAKOM PACCTOSHUM IMbLUIb MPAKTUYECKU
MOJIHOCTHIO OJIOKUPYET U3JlyueHue IeHTpa [ amakTuky.

Korpa »e Mbl CMOTPUM Ha cOCeIHUE rajJakKTHUKHU, UX IUCKH PACIOJI0KEHBI MO YIJIOM K JIy4y
3peHusi, U CBET UCHBITHIBAET JIMLIL HEeOOIbIIOE Horomenne. [1o3ToMy HeHTpbl COCeTHUX ralaKTHK
JIETKO BHUJIHBI Ha Hebe.

Pexomenoayuu onsa owcropu. JInsg pemieHus 3aqayd yYaCTHUKH OJIMMIIHUAJABI JIOJDKHBI OIUCATh
CTPOCHHME CIHPAJIBHBIX TAJTAKTUK M YyKa3aTh HA HAJIW4YME IbUIM B UX JHUCKE, KOTOpas MeEIIaeT
HaOmoAaTh MEHTP Hamed ['ajakTuku. ITOT BBIBOJ OlleHHMBaeTcs B 4 Oamna. OmmcaHue yCIOBHI

BHIMMOCTH IIEHTPOB COCEIHUX TaJJaKTUK OIICHUBAETCS erle B 4 Oasa.

3aoanue 3.3. (nynkm cnucka 6onpocoé - 3.3, kame2opusi CLOHCHOCMU - 2)

Vcnosue. MakcumanbHas sipkocTh CoJIHIIA Ha €IUHUIYY JJIMHBI BOJHBI NPUXOIUTCS Ha KEJITO-
3€JICHYI0 00J1acTh crekTpa ¢ IMHOW BOHBI S000 aHrcTpem. Y Kakux Topsudx 3BE3]I MAaKCHUMYM
W3ITy4eHUs Hellb3sl YBUJIETh C MOBEpXHOCTU 3emin? Cuntarh 3Be3/1bl a0COIIOTHO YEPHBIMH TEJIaMH,
a atMocdepa MOJHOCTHIO 33JePKUBACT YIbTPadUOIETOBOEC M3IYUYCHHE C JUIMHOW BOJHBI MEHEe
3100 anrcrpem.

Pewenue. Tlo 3axkoHy cmemenus Buna, anuHa BOJHBL, HAa KOTOPYIO MPUXOJUTCS MaKCUMyM

HU3JTy4YCHUS 3BC3/bI, 06paTHO MponopuruoOHaJIbHA TEMIICPATYPC 3BE3AbI:

. L
A=_.
T
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Paccuuraem temmneparypy, Ipu KOTOPOM MakKCUMyM M3JIy4€HHUsS NMpPHUAETCS Ha JUIMHY BosHbI 3100

anrcTpeM (3aech uHaekc «0» otnocutcs k ConHIy):

VY Gonee ropauux 3Be31 MAKCHUMYM SIPKOCTH IIONAJAaeT B YIbTPa(HOJIETOBYIO OOIACTh CHEKTpa,
HEBUJUMYIO C 3eMJIN.

Pexomenoayuu ons ocropu. JIns penieHus 3alaud Y4aCTHUKU JOJDKHBI C(OPMYJIMPOBATH 3aKOH
cmemieHus Buna MaremaTnuecku MO0 ClOBaMHM YKa3aTh Ha CBSI3b JUIMHBI BOJIHBI MakKCHUMyMma
U3JIy4yeHUs] U TeMIepaTyphl, 4YTO oleHuBaeTcs B 4 Oayuia. BulunciieHus TemmepaTypbl 3BE3Jbl C
YKa3aHHOM JUIMHOM BOJIHBI MakCMMyMa MOTYT NPOU3BOAUTHCA Ha OCHOBE cpaBHEeHMs ¢ CoJHIIEM
100 ¢ MCMOJIb30BAHUEM YHUCICHHOTO 3HaueHust KoHcTaHThl L (0.29 cm:K), uTto onenuBaercs B 3

6amna. opMyIUpPOBKa OKOHYATEILHOIO OTBETA OlleHUBaeTcs B 1 6at.

3aoanue 3.4. (nynkm cnucka 6onpocoé - 3.8, kame2opust CL0M#CHOCIU - 2).

12
Vcnosue. Jlanexas smmunThueckas TalakThKa uMeeT cdepuueckyro dopmy, maccy 107 macc
Comnna, yriaosoit quametp 1°. Paccrostare 1o rajmaktuku paBHO 2 Mik. OnpenenuTe XapakTepHOe
BpeMsi oOpallleHus 3Be3/bl Ha Kparo raJlakTUKH BOKPYT €€ IIeHTpa.

Pewenue. Beranciinm npoCcTpaHCTBEHHBIN pailyC rajJaKTHUKH:
R=L&/2=17 knk.

3nech L — paccrosiHHMe 10 rajJakTUKH, 8 — €€ yrioBOM IuaMeTp, BRIPKCHHBIN B paauaHax. Bpems
oOreTa 3Be37bl HAa Kpal TaJlaKTUKH €CTh Mepuoj] oOpaleHusi mo Kpyrosoir opoure. Ero MoxxHO
BbruncnuTh 1o |11 3akony Kerepa, cpaBHuB oOpaiiieHue 3Be3/1bI BOKpYT ["anakTuku ¢ BpalieHHueM

3emun Bokpyr CouHia:

1/2

3
R(ae) _ 210

T(c0061) =

3necs M — Macca ranakTuky, BelpakeHHast B Maccax CoJHIa.
Pexomenoayuu ona scropu. JInia pemieHus 3a1a4i HY>)KHO BBIYUCIUTH MPOCTPAHCTBEHHBIN paanyc
rajlakTHKH, 4TO olleHuBaeTcs B 2 6ayuta. [IpaBuibHOE ykazaHue, YTO MCKOMBIH MEPHUOJT €CTh NEPUO.T

KpYroBOro BpallCHUA HA Kparo IaJIaKTUKH, OLCHUBACTCA CIIC B 2 Oamna. Ero BeIUKMCIIEHHE MOYKHO
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MIPOU3BOJIMTh HA OCHOBE 3aKOHAa BCEMHUPHOTO TATOTCHHsSI WM pa3HbIX GopmynupoBok |ll 3akona

Kemuepa u ouenuBaercs B 4 Gasna.

6. CIIEHU®UKA n MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUME
HIKOJIBHOI'O N MYHULHUIAJBHOTO JTANIOB OJIUMIIMAJBI 11O
ACTPOHOMMUH

[IIKOJIBHBIA ¥ MyHULMIIAIBHBIN 3Tanbl Becepoccniickol 0MMIIMaAbl IKOJIBHUKOB 110 aCTPOHOMHUH
MIPOBOJATCS B OJIUH ayIUTOPHBIN Typ. DTH 3TaIbl He npedycmampusalom MOCTAHOBKY KaKUX-JINOO
MPaKTUYECKUX (B TOM UHCIIE BHEYPOUHBIX, BHIMOJIHIEMBIX BHE IKOJIbI MJIM B TEMHOE BPEMS CYTOK)
3a/lad 10 acCTPOHOMUM, U WX TMPOBEJICHUE He mpedyem CHEU(UIECKOro 00OpyaOBaHUS
(TeneckomoB M JAPYrMX acTPOHOMHYECKMX HpHOOpPOB). OTambl OJUMIHNAAbI O aCTPOHOMHH
MIPOBOJATCS B ayJUTOPHOM (opmaTte, U MaTepHaibHble TPeOOBAaHUS I IPOBENEHUS OJMMITUAIbI
HE BBIXOJAT 32 paMK{ OpraHM3alMK CTaHAAPTHOTO ayTUTOPHOTO pexKrMa.

Jlis mpoBeneHUs IIKOJABHOTO W MYHUILMIAJIBHOTO 3TallOB OPraHu3aTop JOJDKEH
MPEeIOCTaBUTh ayJTUTOPUU B JOCTATOYHOM KOJIMYECTBE — KaXIbIH YUYAaCTHUK OJUMIIHA/bl JOJHKEH
BBITIOJTHATH 33JIaHUE 33 OTACIBHBIM CTOJIOM (TIapTOH ).

Kaxnomy ydactHuky onumnuaasl OprkOMHUTET JOJDKEH MPEAOCTABUTh PYUKY, KapaHaall,
JIMHEWKY, PE3UHKY JJI1 CTUPAHMS U IIYCTYIO TeTpajb co mTamnoM OpraHu3alnuoHHOTO KOMUTETA, a
TaKKe JINCTBI CO CIPABOYHOM WH(pOpMaImel, pa3pemeHHON K HCIOJb30BAaHUIO HA OJIMMITHAJIC
(qactp 12 HacrosmuMX peKOMEHIaIui). B KakmoW ayauTopuu JOJDKHBI OBITh TAaKXKE 3amacHbIC
KaHLEJSIPCKUe MPUHAAICKHOCTH U KalbKyasTop. Ha BpeMs paGoTbl HaJ pelIeHUSMH y4aCTHUKY

JOJIKHBI OBITH PEOCTABICHBI TPOAYKTHI MUTAHUS (COK, IEYCHDS).

7. MPOLEAYPA TMPOBEJAEHMSI HIKOJHbHOIO U MYHHMIUIIAJILHOTO DTAIOB
(1J1S1 PA3PABOTKH TPEBOBAHMUI K ITPOBEIEHHIO)

[IxoNbHBINA U MYHI/IHI/IHaJIbHHﬁ JTallbl BCGpOCCHﬁCKOﬁ OJIMMITMAAbI IIKOJBbHHUKOB II0 aCTPOHOMUHU
npoBOAATCA B OJAWUH TYp. VY4YacTHUKHM OJMMIIHMAABl  JOJKHBI OBITE MNpEeAYNPEIKACHBI O
HCO6XOI[I/IMOCTI/I HpI/I6HTB K MCECTY IPOBCACHUA HC MCHEC YCM 3a 15 MHHYT OO €T0 Ha4dala. Onn
MpUrIalIarTCd Ha MPEABAPUTCIIBHOC c06paHHe, Ha KOTOpPOM OTJIallar0TCAd IpaBuJia MPOBCIACHUSA
OoJIMMITUAbl, MPEACTABIISICTCA COCTAB OPIKOMHUTETA U KIOPHU. ITocae atoro Y4aCTHUKH OJIMMIINA/IbI
PacnpeaACiIAr0TCA IO ayJUTOPHUAM.

I[J'Iﬂ MMPpOBCACHUA I3TAIllOB  OJIMMIINAbL Opl"aHH3aL{HOHHHI’I KOMUTET MTPCAOCTABIIACT

AYJAUTOPHUH B KOJIUYCCTBE, ONPCACIACMOM YUCIIOM YHYAaCTHUKOB OJIMMIINAIBI. B teuenue Bcero Typa
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OJIUMITMAJIBl B KAXKAOH ayJUTOPUM HAXOJUTCS HAOMoAarenb, HazHauaeMmblii OpraHu3alimiOHHBIM
komuteroM. [lepen HavanoM paboOTHl yYaCTHUKU OJMMITHAJABI MHUIITYT Ha OOJO0XKKE TETPaau CBOIO
(bamMuuIo, IMs U OTYECTBO, HOMEP KJlacca M UIKOJIbI, pallOH M HACEeJICHHBIH ITyHKT.

[lo OKOHYAaHWMU OPraHMU3alMOHHOW YACTH YYaCTHHUKAM BBIJIAIOTCS JIMCTHI C 33JaHUSIMHU,
COOTBETCTBYIOIIUMH WX BO3PACTHOW TMapajuleld, M JHCTBI CO CIPaBOYHON HHGOpMAaIHEH,
HEOOXOMMOW JUIsl pemieHust 3ajaHuii (4acte 12 Hactosmmx pexkomeHnanwii). Habmromartens
OTMEYaeT BpeMs BbIIauM 3afaHuii. Ha pemienwe 3agaHuii IIKOJBHOTO 3Tana OJHMMITHAABI O
ACTPOHOMHH WIKOJBHHKAM OTBOAMTCS 2 dYaca /sl YYacTHHKOB M3 5-6 KiaccoB W 3 yaca JUis
OCTaNBbHBIX YYaCTHHKOB. Ha pemeHwe 3amaHuii MyHHIMOAIBHOTO JTama OJMMIIMAABI  TO
ACTPOHOMHH IIKOJBHUKAM OTBOAMTCS 3 Yaca. YYAaCTHUKM HAYMHAIOT BBHIMONHATH 3aJaHUs CO
BTOPOM CTpaHUIBl TETPaaH, OCTaBJAs NEPBYIO CTpaHMIy 4MCTOW. Ilo ’KermaHWi0 ydacTHHMKa OH
MOJKET HCIOJB30BATh HECKOJBKO ITOCIEAHUX CTPAHUI] TETPaad IOJ YEePHOBUK, CIENIaB Ha HHUX
COOTBETCTBYIOIIYIO TIOMeTKy. [Ipn HexBaTke MecTa B TEeTpaad HaOIOJAaTeNb BBIAAET YYaCTHHKY
JOTIOJTHUTEIBHYIO TeTpab. [10 okoHUaHMH pabOTHI BTOpas TETPab BKIAIBIBACTCS B TIEPBYIO.

Bo epemsa pabomwi nao 3a0anusimu y4acmHUK OIUMRUAOLL UMEem NPABO.

1. Tlonb30BaTbcs IMCTaMU CO CIIPAaBOYHOM MHGOpMAIIMel, BbIIaBa€MOM yJaCTHUKaM BMECTE C

YCIOBUSIMU 3aJaHUM.

2. Ilonmp3oBaTbcsd JHOOBIMM  CBOMMHM  KaHIENSPCKMMH NPUHAAJIECKHOCTAMH Hapsay ¢

BbIJIAHHBIMU OPTKOMHUTETOM.

3. Ilosnb30BaThCcsi COOCTBEHHBIM HENPOTrPAMMHUPYEMBIM KaJbKYJIATOPOM, a TakKXe IPOCHUThH

Ha0ro1aTeNsl BpEMEHHO MPEJOCTaBUTh €MY KaJIbKYJIATOP.

4. OGOpamarbcsi ¢ BOIIPOCaMM 10 MOBOJY YCJIOBUHM 3aaady, mpuriamas K cebe HaOmrogaTens

MOJIHATHEM PYKH.

5. IlpuHKMMaTh NPOYKTHI MUTAHHUS.
BpemeHHO MoKuAaTh ayAUTOPUIO, OCTABIIASA Y HaO/II0JaTeNsl CBOIO TETPa/b.
Bo epems pabomuer nao 3a0anusmu yuacmuuky 3anpeujaemcs:

1. Tlonb3oBaTbcst MOOUIBHBIM TeIEPOHOM (B JHOO0H €ro GyHKIIHNH).

[Tonp30BaThcs NPOrpaMMUPYEMbBIM KAJIBKYJISTOPOM HUJIM IEPEHOCHBIM KOMITBIOTEPOM.

3. Ilosb30BaThCsl KaKUMU-TMOO MCTOYHMKAMM MH(QOpPMALMHU, 32 HCKIIOYEHHUEM JIUCTOB CO
cripaBo4HON MH(pOpMaLueil, pa3naBaeMbix OprkOMUTETOM MEpe TYPOM.
4. OOpamarbcsi ¢ BOINPOCAaMHM K KOMY-IHOO, KpoMme HaOmojarens, 4jieHoB OprkoMurera U

KIOPH.

IIpon3BoaANTE 3amKcy Ha COOCTBEHHYIO OyMary, He BbIJIaHHYIO OPTKOMHUTETOM.

3anpeu1aeT051 OI[HOBpCMCHHBII\/’I BBIXO U3 ayJUTOPHUU JIBYX U Ooutee Y4aCTHUKOB.
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Ilo oxoHuaHMM pabOThl BCE YYACTHUKU IIOKMJIAIOT ayJIUTOPHUIO, OCTaBlsAs B HEW TeTpaau C
pELICHUSIMH, W TEPeXodiaT B KOH(epeHL-3a1 WM OOJIBIIYI0 ayJUTOPUIO, T/I€ MPOBOIUTCS
3aKIIIOUUTENbHOE coOpanue. [lepen HUMU MOKET BBICTYIIUTH YICH OPTKOMUTETA U )KIOPH C KPATKUM
pa3bopom 3a1aHuH.

OTtnenpHOE MOMEIICHHE YIS JKIOPU JOJDKHO OBITH TpenoctaBiieHo OprkOMHTETOM Ha BECh
ACHBb NPOBCACHHUA OJIMMIIUAbI. Ynenn! JKIOPU TOJDKHBI HpI/I6I)ITI) Ha MECTO NPOBCACHUS OJIUMITHAABI
3a 1 wac 10 oxkoHYaHUs pabOTHl ydacTHUKOB. [Ipencenarens xwopu (WK €ro 3aMeCTHTENh) U 1-2
YICHA KIOPH JOJI’KHBI HpI/I6BITB K Ha4daJly oTaIria 1 N€pruoJuICCKU 06XOIII/ITB AyaAuTOpUuH, OTBCHAA Ha

BOITPOCHI YHACTHHUKOB 110 YCJIOBUIO 3aJa4y.

8. MPOIIEYPA OIIEHUBAHMS PEHIEHUM U IIOJIBEJIEHUS UTOI'OB

JJ1s IpOBEepKU pelIeHn yYaCTHUKOB HIKOJBHOTO 3Tana GOopMUPYETCs )KIOPHU, COCTOSIIIEE U3
yuuTenei, paboTaroumx B 00J1aCTH aCTPOHOMHMM U CMEXHBIX JUCUUIUINH ((PU3UKHU, MAaTEMATHKH).
JlomyckaeTcsi MpUTIIANICHUE TeJarori4ecKuX M HAyYHBIX PAOOTHUKOB W3 JPYTUX OpTaHU3aIlUU.
YuCcaeHHOCTD JKIOpH J0bKHA ObITh He MeHee 1/10 ot o6miero ywcina yuactHukoB. [lepen HauagoM
JTamna >KIopy MPOBOIUT coOpaHHe, Ha KOTOPOM BBIOMpAeT mpejcenaTelis, 3HaKOMUTCS € YCIOBUSAMU
U peLeHUsIMU 33JaHUI U pacTipeenisieT 3aJaHus Ul IPOBEPKHU MEXIY COOO.

s obecrieyeHnsi 0OBEKTUBHOCTH NMPOBEPKU PEIIEHHE Ka)XXIOro0 KOHKPETHOrO 3a/laHus B
TOW WJIM MHOM BO3PACTHOM Mapajuiesid JOJKHO MPOBEPATHCA OJHUM U TEM K€ WwieHOM Kiopu. [Ipu
JIOCTaTOYHOM COCTaB€ JKIOPU PEKOMEHJYeTCs MPOBOJIUTH HE3aBHCHUMYIO IPOBEPKY pEIICHUS
KOKIOro 3aJaHusd IByMs (OOHHUMHM U TEMHU 3K€) WICHAMHU JKIOpU C YCPEAHEHHEM OIEHKU U
MIPOBEJICHUH O0OCYXICHHUS, €CIIU OIICHKH JIBYX WICHOB JKIOpU pa3inyarorcs 0osee yem Ha 2 Oaa.

Pemenne kaxaoro 3ajanus olleHUBaeTcs Mo 8-0ayIbHON cucteMe. bomnbiias yacTh U3 3TUX
8 OamtoB (He MeHee 4-5) BhICTABISETCS 33 MPAaBWIbHOE MOHUMAHNE YYACTHUKOM OJIMMITUAIbI CYTH
MPEIOCTABICHHOTO BOIpOca M BbIOOp mMyTu pemieHus. OcraBiivecs: Oaibl BBICTABIAIOTCS 32
MPaBUJIBHOCTh PACcYETOB, aKKYPATHYIO U MOJHYIO oady oTBeTa. [Ipu BhICTaBICHUH OLIEHKH KIOPH
YUUTBIBAIOT PEKOMEHAINH, pa3pabOTaHHbIE COCTABUTENSIMU JJIsl KaXAO0N OTJEIBbHOMN 3a1a4u.

MaxkcumanbHasi OlIeHKa 3a KaXJ0e 3aJaHie OJJUHAKOBA U HE 3aBUCUT OT TEMBI, OCBEIIlaeMOil
B 33/IaHUU, U KaTETOPUHU CIOKHOCTU. TakuM 00pa3oM, TOCTUTaeTcsl MaKCUMaibHasi HE3aBUCUMOCTh
pe3ylnbTaTOB MYHULMINAIBHOIO JTama OJMMIHNAAbl OT KOHKPETHBIX MPEINOYTEeHUN KaXKJI0TO
LIKOJIHUKA 110 TEMaM B KypCe aCTPOHOMHUU U CMEXHBIX JUCIUIUIMH.

CymmapHasi olleHKa 3a BeCh dTam cocTaBiseT 32 Oamra st 5-6 KiJaccoB Ha MIKOJIHHOM
sTane u 48 OamnoB JUIsl APYTUX YYaCTHUKOB IIKOJIBHOTO M MYHUIIMIIAIBHOTO 3TanoB. Ha ocHoBe

MMPOTOKOJIOB IIKOJIbHOTO WJIM MYHUIIUITIAJILHOTO 3Talla KIOPU NMPUCYKIAACT AUIIIIOMBI HO6€,[[I/ITCJ'ICI‘/’I n
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NpU3EpOB JAHHOTO HTama. MHMHHUMalbHOE 4YHWCIO HaOpaHHBIX OayuioB, HeoOXOoAMMOE s
MNPUCYKACHUS JUIIOMOB MOXKET OTJIMYAThCS ISl pa3HBIX BO3pAacCTHBIX mapauieneid. Ilpum
OTIPENICICHUH TOTO YMCJIA JKIOPH JOJDKHO MPUHUMATh BO BHUMAaHUE OCOOCHHOCTH pacripeiesieHus
YYaCTHUKOB 1O HaOpaHHbIM Oauiam. [ljis yMeHbIIEHHs BJIMSHUS CIydailHBIX ()aKTOpOB Ha
pe3yAbTaThl OJMMIIMAIbI HENIb3s YCTaHABIMBATH TO YUCIO, K IPUMEPY, PaBHBIM 24 Oaiiam mpu
HaJIMYMU YYaCTHUKOB B ATOM € BO3pacTHOM rpymnmne, HaOpaBmux 23 Oamia. XKropu Takxke J0HKHO
HCXOJIUTh U3 TOTO, YTO MOOEAUTENN OJMMITUA/IBI JOJHKHBI HaObpaTh okoJio 70%, a mpu3epsl - 0KOJIO
50% oT MakCHUMaJIbHOTO YncIIa OaJljIoB.

[TpOTOKOIIBI MIKOJIBHOTO W 3aKIFOYUTEIHHOTO ATAMlOB OJMMITHAJBI IMyOIMKYIOTCS Ha caiTe
COOTBETCTBEHHO MIKOJIBI M OpPraHa MECTHOTO CaMOYIIPABJICHUS, OCYIIECTBIISIIOIIEIO YIIPaBJIeHUE B

ctepe oOpazoBaHusl.

9. MPOLUEAYPA OTBOPA YHACTHUKOB HA CUIIEAYIOILIUE OTAIIbI

[To OKOHYAHWIO IIKOJHHOTO WJIM MYHHUITUIIAIBHOTO 3Talla MPOTOKOJBI C pe3ysIbTaTaMH BO BCEX
IITKOJIAX MYHHUITUTIAIBHOTO 00pa3oBaHUs (I IIKOJIEHOTO ATala) WM BO BCEX MYHHIIMITATBHBIX
oOpa3zoBaHusx pernoHa P® (s MyHUIIMIIATBHOTO STara) CBOJATCS B €IWHYIO 0a3zy JaHHBIX.
OTBETCTBEHHOCTh 3a CO3JaHME U XpaHeHue 0a3bl, a TaKKe HepasrJalleHHe JIMYHBIX JAHHBIX
YYaCTHUKOB OCYIIECTBIISIET OpraH MECTHOTO caMmoymnpaBieHuss B cdepe oOpazoBanus (i
IIKOJILHOTO 9Talra) W OpraH yhpaBlieHHs oOpazoBaHHeM cyObekTa P®D (mis MyHUIHMITATIBHOTO
stana). B 6aze maHHBIX yKa3bIBalOTCs (pamuuims, UMs U OTYECTBO YYACTHHKA, KJacc (BO3pacTHas
napajuienib), B KOTOpO BBICTYNAJl YYacCTHUK, KOJIMYECTBO HaOpaHHBIX OalIOB, a TaKKe HAIUYUE
aUIioMa noOeAuTeNnss WIM Tpu3epa CIEAYIOLero sTamna OJUMIMNaAbl mpolwioro roaa. B Gazy
BKIIIOUAIOTCS 6C€ YYACMHUKU, a HE TOJIBKO MOOEIUTENN U IPU3EPhl TAaHHOTO dTara.

Ha ocHoBe panHOI 0a3pl opraHuzatop cieaymomero (MyHUUIUIAIbHOTO WU
PErMOHANBHOTO) ATarna ONpeAesieT MUHUMAIbHOE KOJIHYECTBO 0allioB, HEOOXOIMMOE AJIs y4acTus
B MYHHIIMIAIBLHOM JIMOO PEerHoHANIbHOM JTare. ITO KOJIMYECTBO JOJDKHO ObITh He Oosee 50% ot
MaKCHMaJBbHOTO YKcia 0ajuioB Ha MpeAbIAYIIeM dTare, T.e. He fo1ee 24 6an106, BHE 3aBUCUMOCTH
OT PEUICHUI M0 BPYYCHUIO TUILUIOMOB MOOeIUTeNel U MpU3EpOB MpeAbIAyIIero sTana. B cimydae
HEOOJBIIIOr0 YUCJIA YYaCTHUKOB HIIM HEBBICOKHX OLIEHOK ATO YHCJIO MOXET ObITh yMEHbIeHO. B
cootBerctBUU ¢ llopsakom mpoBenenust Bceepoccuiickoil onummnmanel, K y4acTUIO B
MYHHIIMIIATFHOM (PEeTHOHATIBHOM) 3Tane aBTOMATHUECKU JOIMYCKAIOTCS MOOEIUTENd U MPU3EPHI

MYHUIUIIAIBHOTO (per I/IOHaJ'IBHOFO) oTalla OJIMMIIHaabl MpoOUILJIOTO roaa.
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11. ”IHOOPMAIIMA Ob OJIMMIIMAJIE B CETU UHTEPHET

1. ITopran Beepoccuiickoii ouMIIHAazIbI MIKOJILHUKOB — hittp://Www.rosolymp.ru.

2. Caiit Beepoccuiickoii 0JUMITHAIBI IIKOJIBHUKOB 10 acTpoHOMUH — http://www.astroolymp.ru.

12. CHPABOYHASI HWH®OPMAILIUSA, MNOJIEXKAIIASL PA3JAYE BMECTE C
YCJOBUSIMU 3AJIAHUI

Huxe IPUBCACH IMMCPCUCHDb CIIPABOYHLIX JAHHBIX, KOTOPBIC CUUTAIOTCA U3BCCTHBIMU IIPH PCUHICHHUUA
3aJlaHHU# BCEX ATAIOB BCCpOCCHfICKOfI OJIMMITUAAbl IIKOJIBHUKOB 110 ACTPOHOMUH. Ot CIIPpaBOYHBIC
AAaHHBIC IIOUICKAT pa3zadye YYaCTHHUKaAM OJIMMIUAAbl B IIOJITHOM o0beMe Ha PCruoHaJIbHOM H
3aKIIYUTEIBHOM JTamax oJumnuanasl. Ha MIKoJIpHOM H MYHUIIUIIAJIBHOM 3Tall€ CIIPaBOYHbBIC
AAaHHBIC MOT'YT pa3laBaTbCA B YaCTUYHOM oobeme. B atom CJIydac BBIACIIACTCA Ta I/IH(I)OpMaLII/I}I 151

YHUCJICHHBIC MMapaMETPbl, KOTOPHIC OKA3bIBAOTCA HeO6XO,I[I/IMLIMI/I JUIA pCHICHUA TEX 3a1a4, KOTOPBIC
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BXOJST B KOMIUIEKT TEKYIIETO 3Tara OJUMIIAA/IbI (BO BCEX BO3PACTHBIX Mapamiensix). Mckimouenue
CIPaBOYHBIX JAHHBIX, BXOSAIIMX B MPUBOJUMBIA CIHCOK U MMEIOIIMX OTHOIIEHHUE XOTSA Obl K

OHHOﬁ U3 3a4a4, ImpeayraraCMbiX B KOMIIJICKTC, HCIOIIYCTHMO.

§1 OcHoBHbBIE (l)l/l3l/l‘leCKl/le H AaCTPOHOMHUYIECKHUE ITOCTOAHHBIC

3

I'paBuTanmonnas nocrosiaHas G = 6.672- 10 v kr tc?

CKOpOCTh cBeTa B BakyyMe C = 2.998-10% m/c

YHHBepcanbHas rasosas mocrosanas 7= 8.31 m>kr-¢ >K momp *
[Tocrosinnas Credana-bonbiimana ¢ = 5.67- 108 krc K™

Macca npotona m, = 1.67- 102" xr

Macca snextporna me=9.11- 103 kr

ActpoHomudeckas equania 1 a.e. = 1.496:10™

[Tapcek 1 nk = 206265 a.e. = 3.086:10" m
[TocTosinHas Xa66ma H = 72 (km/c)/Mnk

§2. lannbie o CoHue

Pagnyc 695 000 km

Macca 1.989-10% kr

Caertnmocts 3.88:10% Br

Crnexrpanbhbiii kiace G2

Buaumas 3Be3aHas Bennanaa —26.78"

AOcouroTHast 6oJIoMeTprYecKas 3Be31Hasl BETUIHMHA +4.72"™
IMokasarens usera (B-V) +0.67"

DddexrtuHas Temreparypa S800K

Cpennuil TOpU30HTANIBHBIN Napasuiake 8.794"
NHTerpaibHblil MOTOK 3HEPrUU Ha paccTossHUU 3emin 1360 Br/m?

2
[ToTok SHEpPruu B BUAUMBIX JIydax Ha pacctosauu 3emiu 600 Bt/m

Jdannbie o 3emJie

Okcuentpucuret opoutst 0.017

Tponunuecknii rox 365.24219 cytox

Cpennsas opOuTtanbHasi CKOpocThb 29.8 kM/c

Ilepuon Bpamenus 23 yaca 56 MunyT 04 cekyHabI

Haxon skBatopa k sxnuntrke Ha 3noxy 2000 roga: 23° 26" 21.45"

OkBaTopuanbHbIN paguyc 6378.14 km
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[Monspusiii paguyc 6356.77 km
Macca 5.974:10%* kr

Cpennsisi I0THOCTD 5.52 reMm

Oo0wemubIit coctaB atMochepsl: N2 (78%), O, (21%), Ar (~1%).

§3. Nannble o Jlyne

Cpennee paccrosaue ot 3emun 384400 km

MunumanbHoe pacctosiuie ot 3emin 356410 km

MaxkcumanbHoe paccrosiHue oT 3emian 406700 km

Okcuentpucuret opoutsl 0.055

Haxton mmockocTu opOHTHI K dKunTrke 5°09

Cunepudeckuit (3Be31HbIN) niepuo oopamenus 27.321662 cytok

Cunonnueckuii mepuon oopamienus 29.530589 cyrox

Pagnyc 1738 km

Macca 7.348-10% kr umm 1/81.3 Macchl 3emun

CpenHsist moTHOCTH 3.34 1°cM

3

Busyanbaoe reomerpuueckoe ansoeno 0.12

Buaumas 3Be3/Has BeIMYKMHA B TIOJIHONYHHE —12.7™

§4. ®usznyveckue xapakrepuctuku CoJIHIA M IUIAHET

IImanera Macca Pamnyc IImot- ITepuon Haxnon | I'eo- | Bun.
HOCTh | BpAaIllCHHWS | OKBaTopa | MEeTp. |3BE3]I-

BOKPYT' OCH K anb- | Has
[JIOCKOCTH| O€0 | Beau-
OpOUTHI gyuHa*

KT MacChbl KM | paauychbl rem S IPayChl
3emian 3emin
Counie 1.989-10%° | 332946 [695000| 108.97 | 1.41 25.380 cyr 7.25 - |-26.8
Mepxkypuit | 3.302: 102 | 0.05271 | 2439.7| 0.3825 | 5.42 58.646 cyr 0.00 0.10 | -0.1
Benepa 4.869-10* | 0.81476 | 6051.8| 0.9488 | 5.20 |243.019 cyr**| 177.36 | 0.65 | 4.4
3emist 5.974-10%* | 1.00000 | 6378.1| 1.0000 | 5.52 23.934 yac 2345 | 0.37 —

Mapc 6.419-10% | 0.10745 | 3397.2| 0.5326 | 3.93 24.623 yac 2519 | 015| -20
FOmmrep | 1.899-10% | 317.94 | 71492 | 11.209 | 1.33 | 9.924 uac 313 | 052 | -27

CarypH 5.685-10%° | 95.181 | 60268 | 9.4494 | 0.69 10.656 4gac 2533 (047 | 04

VYpan 8.683-10% | 14.535 | 25550 | 4.0073 | 1.32 | 17.24 gac** 9786 | 051 | 57

Henrtyn 1.024-10%° | 17.135 | 24746 | 3.8799 | 1.64 16.11 gyac 2831 |(041| 7.8

* JJIA HanOOJIbIICH QJIOHTallU BHYTPCHHUX IIJIAHET U CPECAHCTO MMPOTUBOCTOSHN S BHCIHIHUX

IJIaHCT.

** — oOpaTHOE BpalleHHE.
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§5. XapakTepucTuku opoUT NJIaHeT

[Inanera | bonbpuas nomyocsh | OkcueHT- | Hakion k Ilepuon | CuHoguueckuit
PUCHUTET | INIOCKOCTH | OOpaIieHUs! HepUos
SKJIMTITUKA
MJTH.KM a.e. rpaaychl CyT
Mepxkypuit 57.9 0.3871 0.2056 7.004 87.97 cyr 115.9
Benepa 108.2 0.7233 0.0068 3.394 224.70 cyr 583.9
3emuis 149.6 1.0000 0.0167 0.000 365.26 cyr —
Mapc 227.9 1.5237 0.0934 1.850 686.98 cyr 780.0
KOnurep 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 ner 367.5
§6. XapakTepucTHKHM HEKOTOPBIX CIYTHUKOB IJIAHET
Cnytauk | Macca | Pagmnyc | [lmotHOCTh | Pammyc ITepuon |I'eomer-| Buaumas
opOuTHl |oOparmienus | pud. 3BE3/IHAs
anpOeno| BenmmumHa*
KT KM r/em® KM CyT m
3emus
JTyna |7.34810%| 1738 | 3.34 | 384400 | 27.32166 | 012 | -127
Mapc
doboc 1.0810°| ~10 2.0 9380 0.31910 0.06 11.3
Jleimoc | 1.8:10° | ~6 17 23460 | 1.26244 | 0.07 12.4
Onurep
Ho 8.94-10%| 1815 3.55 421800 | 1.769138 0.61 5.0
EBpona 48107 | 1569 3.01 671100 | 3.551181 0.64 5.3
Tamnven | 148107 | 2631 194 1070400 | 7.154553 0.42 4.6
Kammicro | 1.0810% | 2400 1.86 1882800 | 16.68902 0.20 5.7
Carypu
Tedus 75510°| 530 121 294660 | 1.887802 0.9 10.2
Juona 1.0510* | 560 143 377400 | 2.736915 0.7 104
Pes 249107 | 765 133 527040 | 4.517500 0.7 9.7
Turan 1.3510% | 2575 1.88 1221850 | 15.94542 0.21 8.2
Sner 1.8810% | 730 121 3560800 | 79.33018 0.2 ~11.0
Ypan
Mupanga | 6.3310° | 235.8 1.15 129900 | 1.413479 0.27 16.3
Apudib 1.7:10% | 5789 1.56 190900 | 2.520379 0.34 14.2
Ym6puons | 1.27-10° | 584.7 1.52 266000 | 4.144177 0.18 14.8
Turanns | 3.49-107 | 788.9 1.70 436300 | 8.705872 0.27 13.7
O6epon | 3.0310° | 7614 1.64 583500 | 13.46324 | 0.24 13.9
Henryn
Tpuron | 21410%| 1350 | 2.07 | 354800 | 5.87685** | 07 | 135

* — 7151 IOJTHOJIYHHSI MJTH CPEJTHET0 MPOTUBOCTOSIHUS BHEITHUX TUIAHET.
** — oOpaTHOE HampaBJIeHUE BpaIllEHUSL.
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§7. ®opmyJibl NPUOINKEHHOTO BHIYUCIECHUS

SiNX = tgX = X;
Sin(er + X) = Sing + XCOSex;
COS(¢x + X) = COSex — XSiNg;

X
tg(e« + X) = tgur + ;
cos’ a

@+ x)" =1+nx;

(X <<1, yrJibl BBIpaXarOTCs B pajiiaHax).
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