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1. BBEJEHHUE

Hacrosimue Meroaudeckue peKOMEHIALUUMU  IOATOTOBJICHBI  LIEHTpambHOM  METOAMYECKOU
KOMHUCCHEM II0 acTpOHOMMHM BCepocCHMICKOM OJMMIMaAbl LIKOJBHUKOB W HAaIPaBJICHBl Ul
pPa3bsCHEHUS] COOTBETCTBYIOLIMM METOJMYECKMM KOMHUCCHAM M JKIOpU OOIIMX INPHHLHUIIOB
IIPOBEJCHUS M COCTABJICHUS 3aJaHUM M NPOBEACHUM LIKOJBHOTO M MYHMIMIIAJBLHOTO 3TaIoB
Bcepoccuiickoit  onumnuanpl MKOIHUKOB 10 actpoHomun B 2014/2015 yuyeOHOM TOMy B
cyowrekTax Poccuiickoit deneparumn.

IKkOIpHBIA ¥ MYHULMIAIBHBIM 3Tallbl IPOBOAATCSA B CTPOroM cooTBeTcTBUU ¢ [lopsakom
IIpoBeeHUs Beepoccniicko onMMnuasl NIKOJIBHUKOB, YTBEPKACHHBIM IIpUKa3oM MuHucTepcTBa
oOpa3zoBanus u Hayku Poccuiickoit @enepanyu Ne 1252 ot 18 Hos10ps 2013 .

JlaHHbIi MaTepuall COAEPKUT CBEICHUS O XapaKTEPUCTHKE LIKOJIBHOTO U MYHULMIIAIBHOIO
9TAaIOB OJIMMIIMA/IBI [10 ACTPOHOMUU, CTPYKTYPE U TEMATUKE 3aJaHUM, YCIOBUSAM IIPOBEIEHUS ITOTO
JTana, MaTepUalbHO-TEXHUYECKOMY OOECIEUEHHUI0, a TAK)KE€ CHUCTEME OLICHMBAHMUS U IPOLEAYpe
omnpezeneHus: no0eAUTeNe U MPU3EPOB LIKOJIBHOTO U MYHUIIUIAIBHOTO 3TAIOB.

Metoauueckasi KOMMCCHS 110 aCTPOHOMUU JKEJIAET OPraHU3aTOpaM YCIIEXOB B IIPOBEICHUU
MIKOJBHOIO 3Tama oiaumnuaznbl. [To mro0bM Bompocam, CBS3aHHBIM C JaHHBIM 3TallOM, MOYHO
0o0paTUTbCSl MO 3JEKTPOHHOM MOYTe K 3aMECTUTENI0 mpeacenarens lLleHTpanbHON mpeameTHO-
METOIMYECKOU KOMHCCHH VYTOJIBHUKOBY Onmnery CraHuciiaBoBUYY o azpecy

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

2. XAPAKTEPUCTUKA COIEPKXAHUA HIKOJBHOI'O U MYHHULHUIIAJBHOI'O
ITAIIOB

B cootBerctBuu ¢ IlopsnkoMm nmposenenus Beepoccuiickoi oMMInuanbl MKOJIbHUKOB, HIKOJIBHBIN
ATan OJIMMITMAJbI IPOBOAUTCS Ha 0ase yupexaeHui oliiero oopa3oBanus B nepuoj ¢ 1 ceHtsops
no 15 oxtsa6psa 2014 roxa. JlaHHBIM 3Tan NpoBOIUTCS B OAMH ayJAUTOPHBIN Typ B T€UEHUE OJHOTO
IHs, oOmero s Bcex OOpa3oBaTeNbHBIX YUPEKICHUH, IOJUYMHEHHBIX OpraHy MECTHOTO
caMOyTIpaBJIeHHs], OCYILIECTBISIONIEMY yIpaBieHue B cdepe obOpasoBanus. K ywactuio B 3Tame
JIOTTYCKalOTCS BCE KeJarolue, IpoxXoasaire o0yuyeHre B JaHHOM 00pa30BaTeIbHOM YUPEXKJICHUH B
5-11 xmaccax. Jlroboe orpaHnyeHHWEe CHUCKA YYACTHUKOB TI0O KAKUM-THOO KPHUTEPHUIM
(yceBaeMoOCTb 10 pa3JIMYHBIM IIpEIMETaM, pe3yjIbTaThl BBICTYIUIEHHS Ha OJIMMIIMAJax IMPOLUIOro
roga W T.0.) sABiIsfercs HapyumeHueM Ilopsnka mnposeneHuss Bceepoccuiickoil  oaummuanbl

IIKOJIbHUKOB U Kamezopudecku 3anpeutaemcsa. B coorBerctBuu ¢ myHkTtom 10 Tlopsnaka
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IIPOBEICHUM OJIMMITUA[IbI, KaAmezopuvecku 3anpeujaemcsa B3VMAaHHE IUIaThl 33 y4YacTHE B
OJINMITHAJIE.

[IkonBHBIN 3TAIl HE3ABUCUMO MPOBOJUTCS B MATH BO3PACTHBIX Mapamiensix: 5-6, 7-8, 9, 10
u 11 xmaccel. B coorBerctBuu ¢ Ilopsaakom mpoBeneHus Bcepoccuilckoil onuMMIIUaabl, Y4aCTHUK
BIIpaBE BBINOJHATh 3aJaHusi 3a Oojee crapmuii kiacc. B sToMm ciydae OH JODKEH OBITh
OpPEIyNpexIeH, YTO B cly4yae KBAIM(UKALUM B CIHCOK YYAaCTHUKOB IOCIEYIOUINX JTAroB
Bcepoccuiickoit onumnuaasl OH OyJIeT BBICTYNATh TaM B TOW e CTapllel rmapauiesiu.

[Io xoay WIKOJBHOrO 3Tama y4YaCTHUKAM IIPEAJIaracTcsi KOMIUIEKT M3 IIECTH 3a/JaHHi,
MOATOTOBJICHHBIX OTIEIBHO AJIA KaXJOW U3 BO3pacTHBIX napamieneil. [lns napamnenu 5-6 knacca
YHUCIIO 33JIaHUH YMEHBINASTCS 0 YeThipeX. YacTh 3aJlaHUil MOKET ObITh OOIIEH JJIsi HeCKOJIBKUX
BO3PAacTHBIX Napajuieeil, 0JHaKO KOHKYPC U IOJBEJCHUE WUTOTOB JIOJIKHBI OBITh OTAEIbHBIMU.
3amanust UIsl MIKOJBHOTO 93Tama pa3pabaThIBAIOTCS MYHHMIMIIAIBHON MPEeaIMETHO-METOIUYECKOM
KOMHUCCHEH, (HOPMHUPYEMBIMU OPraHOM MECTHOTO CaMOYIpaBJieHHs OOpa30BaHUEM, M SBISIOTCA
o0LIMMU 1J1 BCeX 00pa30BaTENbHBIX YUPEKACHUM, TIOAKOHTPOJIBHBIX JaHHOMY oprany. OCHOBHbIE
IPUHLMIIBI POPMUPOBAHUS KOMIUIEKTA 3a/laHUM ONKCAHBI B YAaCTHU 3 HACTOSIIUX PEKOMEHIAIIHM.

Pemennie 3amaHuii mpoBepsieTcsl KIOpU, (HOPMHUPYEMBIM OPIraHU3aTOPOM OJIUMITUAJIBI -
OpraHOM MECTHOTO CaMOYIMpaBIEHHS, OCYHISCTBISIONIUM yIpaBieHue B chepe obpazoBanus. Ha
OCHOBE IIPOTOKOJIA 3acefaHusl Kopu (HOPMUPYETCS CHUCOK MOOennuTeNned U MpU3epOB HIKOJIBHOTO
srana. [lodHBIA NPOTOKON ONMMIMAILI C yKa3aHWEM OLEHOK BCEX YYacCTHUKOB (HE TOJBKO
noGenuTeniel U Mpu3epoB!) mepesaroTcst B OpraH MECTHOTO CaMOYIPaBIIEHUs, OCYLIECTBISIOMINN
ylpaBiieHue B cpepe o0pa3oBaHusl.

Ha ocHOBe MpOTOKOJIOB MIKOJIBHOTO ATAra 10 BCEM 00pa30BaTEIbHBIM YUPEKACHUIM OpraH
MECTHOI'O CaMOYIPABJIEHUs YCTAHABIMBAeT IPOXOJHOM Oamin - MHMHHUMaJIbHYIO OLIEHKY Ha
IIKOJIEHOM 3Tare, HEOOXOAUMYIO JUTsl y4acTHsl B MyHUIIUTIaTbHOM dTarne. [J[aHHbINA Mpoxo1HOM Oamt
yCTaHaBJIMBACTCS OTJEIBHO B BO3pACTHBIX mapamiensx 7-8, 9, 10 u 11 kiaccoB U MOKeT OBITh
pasHbIM UId ATHX Hapawiensx. Ha ocHoBe 3Tux OayuioB, a TakXke CIHCKOB MHoOeAuTeNed U
NpPU3EpPOB MYHHUIMIAIBLHOrO 3Tana Bcepoccuiickoit omummuansl mo actpoHomun 2013/2014
yuyeOHOro roja, (opMHpYeTcsi CIMCOK YYaCTHHKOB MYHMIMIIAIBHOrO A3Tana Bceepoccuiickoit
onmumIua sl o actponomuu 2014/2015 ygeGHoro roza.

B cootBerctBuu ¢ Ilopsiakom mnpoBeneHuss Bceepoccuilckod OMMMMOUAABI IIKOJIBHUKOB,
MYHUITUTIATIBHBIN Tall TPOBOAUTCS B HOsiOpe - nekabpe 2014 r. (He mo3muee 25 aexabps 2014 r.).
MyHULMIIaTBHBIA 3Tall MPOBOJAUTCA OJHOBPEMEHHO BO BCEX pAMOHAX, BXOISIIMX B JIaHHBIN

cyobekt Poccuiickoit @enepanuu.



Opranu3aTopoM OJIMMIIMAJIbI BHOBb SBISIETCS OpraH MECTHOIO CaMOYIPABJICHMUS,
OCYILECTBIISIIOUINIA yrpaBieHue B cgepe oopazoBanusi. Cxema MpoBeACHNs MyHUITUIAIBLHOTO ATara
BO MHOT'OM aHAJOTHYHA CXEME MPOBECHUS IIKOJIBHOTO Tara.

K ydactuio B MyHUUMIIAJBHOM 3Tale JONYCKAKOTCS IIKOJbHUKH, BBICTYNABIIME Ha
IIKOJIBHOM JTane B nmapawiensax 7-8, 9, 10 u 11 kmaccax u HaOpaBIIMe TaM KOJWYECTBO OaJIOB, HE
MEHEEe YCTaHOBJIEHHOT'O OPraHU3aTOPOM OJIMMITMAJIBI JIJIsi OTOOpa Ha MyHUIMIIAIBHBIN 3Tan. B Hem
TaKk)Ke MPUHUMAIOT y4acTHE MOOETUTENIM W MPU3EPhl MYHHUIMIAIBLHOTO dTama MPOIUIOro Toja,
pOJoJDKaloIIe O0y4YeHUE B OpraHU3alUsAX, OCYIIECTBISIONIMX 00pa30oBaTEeNbHYIO JIEATEIbHOCTh
0 MPOTrpaMMaM OCHOBHOTO OOIIETO U CPETHEro O0IIeT0 0Opa30BaHusl.

MyHULIMNIaTBHBIA ATAll TPOBOAMTCA B BO3pacTHhIX napamuiensx 7-8, 9, 10 u 11 knaccos.
YyacTHUKH, BBICTYMABIIME HA IIKOJLHOM 3Tarie B 0oJiee CTapliei Mapauiesid MO0 OTHOIICHHUIO K
CBOEMY Kjaccy OOydeHHs, MPOAOJDKAIOT BBICTYNATh B 3TOM Mapayield U HAa MYHUIIUIAIBHOM
STane. YYacTHUKHM, HE BBICTYNABUIME HAa IIKOJBbHOM 3Tale, HO MMEIOLIME MPaBO BBICTYNATh Ha
MYHUIMIIAJIFHOM 3Tare Kak MoOeIuTEeNN WM MPHU3epbl MYHUILIUIIAIILHOTO 3Tara MpoIuIoro Toja,
UMEIOT MPABO BBICTYINATh B OoJiee CTapiieil mapayuiesid, HO JOJDKHBI OBITh MPEIYIPEKIACHBI, YTO
OyIyT BBICTYNATh TOJBKO B 3TOM Mapaijiesid U Ha MOCIEIYIONIUX dTanax.

[To xony MyHHIIMTAJIBHOTO 3Tala y4aCTHUKAM MpeJiaraercsa KOMIUIEKT U3 IIECTH 3aJaHUi,
MOATOTOBJICHHBIX OTACIIBHO /I KaKI0W M3 BO3PACTHBIX Mapaiiesneil. YacTh 3a1aHuii MOXKET OBIThH
o011el 1711 HECKOJIBKUX BO3PACTHBIX Mapalljiesiel, 0JJHaKO KOHKYPC U MOJBEJCHUE UTOTOB JOJIKHBI
OBITh OTHENBbHBIMHU. 3aJaHUs JUIS MYHHIIMIIATBHOTO STama pa3pabaThIBalOTCS PErHOHabHBIMU
MPEIMETHO-METOIMYECKUMHU KOMHUCCUAMHU, (OPMUPYEMBIMU OpTaHAMH YIIPABIEHHS 00pa3oBaHUEM
cyorekTa Poccuiickoit deneparuu, U SBISIOTCS 0OmMMMU JUisi Bcero cyowrekta P®D. OcHOBHBIE
MPUHIUITE (POPMUPOBAHUS KOMILIEKTA 3aJaHUI ONMKMCAHBI B YACTH 3 HACTOSIIUX PEKOMEH/ 1IN,

Pemenune 3amanuii mpoBepseTcs KIOpHU, (HOPMHUPYEMBIM OPraHU3aTOPOM OJIMMITUAIBI -
OpraHOM MECTHOTO CaMOYMpaBIEHUS, OCYIIECTBISIONIUM yIpaBieHue B cepe oOpa3zoBanus. Ha
OCHOBE MIPOTOKOJIa 3acedaHusi >Kopu (OPMHUPYETCS CHHCOK TMoOenuTeneil U MpHU3EpOB
MYHHUITUTIATLHOTO 3Tamna. [1oJHBINH MPOTOKON OJMMIHAABI C YKa3aHHUEM OIIEHOK BCEX YYaCTHUKOB
(e TonbpKO mobeauTeNnel U Mpu3epoB!) mepeaaroTcst B OpTraH yInpaBlieHUs 00pa3oBaHUEM CYObEeKTa
Poccuiickoit @enepanuu.

Ha ocHOBe POTOKOJIOB MYHUIIMITAJILHOTO ATara Mo BCEM 00pa30BaTEIBHBIM YUPEIKICHUSIM
OpraH MECTHOTO CaMOYIpaBJCHMs YCTaHABJIMBAET MPOXOJHOW Oalll - MUHUMAJIbHYIO OIICHKY Ha
IIKOJIBHOM 3Tane, HeoOXOAUMYIO JUIS Y4acTHsl B perMOHAIbHOM JTare. JlaHHbI npoxo Hoi 6at
yCTaHaBJIMBACTCS OTACIBHO B BO3pacTHBIX mapamiensix 9, 10 u 11 kimaccoB u MOXeT ObITh pa3HBIM
Uit 3TUX mapawensx. Ha ocHoBe 3Tux 0aijioB, a TakKe CHHCKOB MoOenuTene W NpU3epoB

peruoHanpHOro 3tana Beepoccuiickoit omummuanasl mo acrporomun 2013/2014 ygueGHOro roja,



dbopMHpYETCST CMHCOK YYAaCTHHUKOB PETHOHAIBHOTO dTama Bcepocchuiickol oiMMmHaapl 10

actporHomuu 2014/2015 yueOHoro rona.

3. OBIIIME NPUHIAIBI PASPABOTKH 3AJAHUI

[IIxoyBbHBIA M MYHHLIMIAIBHBIA 3Tanbl BCepoCCHUCKOW ONMMIMAAbI IIKOJBHUKOB SBISIOTCS €€
nepBbIMU dTanmaMu. VX 1enp COCTOMT B THOMYJIsSpU3allMd aCTPOHOMHUYECKMX 3HAHWM cpeau
HIMPOKOT0 KPYra yyaluxcs, yKperjieHHe CUCTEMbI IIKOJIbHOTO aCTPOHOMUYECKOT0 00pa30BaHusl.

OcHOBHbBIE TPUHIHUIIBI, B COOTBETCTBUU C KOTOPBHIMU (OPMHUPYIOTCA 3a/laHds TOTO WIIN
MHOro HTana Bcepoccuilckoil onuMnuaabl MIKOJIBHUKOB IO aCTPOHOMHUM, OINKCAaHbl B KHHUIE
«Bcepoccuiickas oauMIIMaga NKOJILHUKOB 1m0 actpoHoMun B 2006 roay» (aBTop-cocraButeins O.C.
VroabuukoB, PenepanbHoe AreHTCTBO 1o oOpasoBanuio PD, ATIKuIIIIPO, 2006). B 2014/2015
yueOHOM roJly METOUYECKHE PEKOMEHIAINHU 110 COCTABJICHHIO 3aJaHHIl OJMMIIHAIbl COCTABIICHBI B
coorBercTBuM ¢ Ilopsaxkom mpoBeneHus BceepoccuilckoM OJIMMIMAAbl NIKOJIBHUKOB, NPUHSATHIM
MunuctepctBom OOpaszoBanus u Haykm Poccuiickort @eneparuu (mpukas Nel252 ot 18 HosOpst
2009 rona).

[IIkonpHBI 3Tan Bcepoccuiicko oMMITAAAbI MIKOJBHUKOB MO ACTPOHOMMH IPOBOJIUTCS
CpeIy MKOJIBHUKOB 5-11 K1accoB B MsITH BO3PACTHBIX mapaiersx: 5-6, 7-8, 9, 10 u 11 xmaccel. B
napamensix 7-8, 9, 10 u 11 kmaccoB pe3ynbTaThl HIKOIBHOTO dTAra SBISIOTCS OCHOBOM sl 0TOOpa
YYaCTHUKOB CJIEYIOIIEr0, MyHUIMIIAJIBLHOTO 3Tana Beepoccuiickoil onumnuansl. MyHUIIMITATBHBIN
aTamn npoBoauTcs B mapamiensx 7-8, 9, 10 u 11 kmaccoB. Ero pesynbratsl B 9, 10 u 11 knaccax
SIBJISIFOTCSI OCHOBOM 17151 0TOOpa YYaCTHHUKOB PErMOHAIBLHOTO dTana Beepoccuiickoit ouMITiab.

3amaHusl IIKOJBHOTO W MYHUUUMINAIbHOrO JdTana Bceepoccuiickoil onmuMmuagsl 1o
aCTPOHOMHH COCTaBJISAIOTCA Ha OCHOBe C(IHCKa BONPOCOB, PEKOMEHIYEMBIX METOIUYECKON
KoMmuccueil Beepoccuiickoil onMMnuaasl MKOJIBHUKOB 110 aCTPOHOMHUU IIPU MOATOTOBKE K dTanam
OJIMMITUAZBI (CM YacTh 4 HacTOSIIIUMX pexoMmeHanuil). JlanHblil crincok pa3pabotan mig 9, 10 u 11
kiaccoB. IIpu cocraBnenun 3aganuii g 5-6 u 7-8 KiaccoB HCHOJIb3yeTCs TeMaTHKa MEepPBHIX
nyHKTOB CniMcKa BOIIPOCOB BMECTE C OCHOBHBIMHM HadaJIbHBIMM aCTPOHOMHYECKUMH MOHITUSIMH U
dakTamu, BXOASIIMMH B IPOTpaMMy Kypca €CTeCTBO3HAHUS.

Jns kakmoW M3 BO3PACTHBIX Tapayljieledl JOKEH OBITh MPEAJIONKEH CBOW KOMIUICKT
3aJIaHUM, IPU 3TOM HEKOTOPBIE 33JIaHUsI MOTYT BXOJUTh B KOMIUIEKTHI I10 HECKOJIBKUM BO3PAaCTHBIM
napaiensM (Kak B HWACHTUYHOW, TaKk W B OTIWYamoIedcs Qopmynuposke). Jlomyckaercs
UCIIOJIb30BaHNE HEKOTOPBIX 3aJaHUN JJI HECKOJIbKMX BO3PACTHBIX [apajuiesield, INpU 3TOM

COCTABJICHE HMTOTOBOM PEUTHMHTrOBOM TaOMWIIBI, WM TIOJBEICHHE WTOTOB B JTHX IMapajuIelsax



npoBoauTCs OTACHbHO. IlepBbie 4 (HamOosiee nerkue) 3amaHus I mapauiend 7-8 Kiacca Ha
LIKOJIbHOM 3Talleé MOYKHO HCII0JIb30BAaTh KaK KOMILIEKT AJis 5-6 KiIaccoB.

Ncexons w3 nened W 3a4ad WIKOJIBHOTO M MYHHIMIAIBHOrO 3TanoB Bcepoccuiickoit
OJIMMITUAJBI 110 AaCTPOHOMHUH, PEKOMEHJyeTcs MpeljaraTh MIKoJIbHUKaM /-11 kimaccoB mo 6 He
CBSI3aHHBIX JIPYT C IPYTOM 3a/IaHUM.

[IpuHUUIIBI COCTaBJICHUST KOMIUIEKTAa 3aJaHMA Ha IIKOJIBHBIM dTan (MyHULHUIAIbHAS
IIPEIMETHO-METOIMYECKAs] KOMMCCHS]) WM MYHMLIMIAIbHBIA 3Tan (peruoHajlbHas IPEIMETHO-
METOMYECKasi KOMHUCCHSI) BO MHOTOM CXOXKH, HO OTJIMYAIOTCS HEKOTOPHIMHM KOJIMYECTBEHHBIMU
napamerpamu (cM. Huke). Ha mepBom 3Tame cocraBieHusl 3alaHuil HEOOXOJUMO co3aaTh 0asy,
COJIEpKallyl0 MPUMEPHO BJBOE OOJIbLIEE YMCIO 3aJaHUN-KaHIUAATOB, YEM 3TO Tpedyercs Ais
npoBefeHus 3Tana Oaumnuanbl. 3aJaHusl KOJIbHOIO 3Tana NpOoXOAsST HE3aBUCUMYIO SKCIIEPTU3Y B
MYHUIIMIIAJTbHOW METOJMYECKONH KOMHCCHHU, HAa OCHOBE KOTOpod Qopmupyercs Oonee y3Kuit
KOMIUIEKT, KOTOPBIM HPOXOJUT IOBTOPHYIO SKCIEPTU3Y B MYHULIMNAIBHOW METOJUYECKON
KoMuccuH. i MOATrOTOBKY 33/1aHUii MyHUIIMTIAIBHOTO 3Tana (GOopMHpOBaHUE 0a3bl U IKCIEPTU3A
OCYILECTBISFOTCSA PErMOHATIBHON MPEIMETHO-METOANYECKON KOMUCCHEM.

Ha BTOpoM 5Tame Bce 3aiaHus, OTOOpaHHBIC B IMPEIBAPUTENLHBIN KOMIUIEKT, MPOXOISIT
METOJMYECKYIO MPOBEPKY, B XOAE KOTOPOW KaXJAOMY 3aJaHUIO0 MpHcBauBaeTcs NyHKT u3 Crucka
BONPOCOB (MYHKT 4 HACTOSIIMX PEKOMEHAAINI), COOTBETCTBYIOIUN TEMaTUKE 3aJaHMs, a TaKKe
kareropusi cinoxHoctd (1 wim  2). Kareropus 1 mnpucBauBaercs 3aJaHusM, HMEIOIIUM
OJIHOCJIO’KHYIO CTPYKTYpPY PELIEHUS, CBSI3aHHYIO C IPUMEHEHUEM OJIHOTO-ABYX aCTPOHOMHUYECKHUX
dakToB WM (GUINYECKUX 3aKOHOB. 3aJaHHUs KATerOpuu 2 HMMEIOT MHOTOATAIHOE pelIeHHe,
TpeOyroliee Mocie10BaTeIbHOE IPUMEHEHNE HECKOIbKUX (PaKTOB M 3aKOHOB U MAaTEMaTH4YECKOIO
anmapara. KOMIUIEKTBI 3aJaHUM I[IKOJBHOTO W MYHHIMIAIBHOrO AJTana Bcepoccuiickon
OJIUMNHA/ABl  IIKOJBHUKOB MO AaCTPOHOMHUHU  JIOJDKHBI — XapaKTEpU30BaThCs  CIEAYIOIIMM

pacnpeacicHucM 3aJlaHUi 1O CI0KHOCTH:

Bo3spactras napasiens
HIkoabHBIH 3TAN 5-6 KII. 7-8 KL 9 k. 10 k. 11 k.
3amanue 1 1 1 1 1 1
3amanue 2 1 1 1 1 1
3ananue 3 1 1 1 1 1
3aganue 4 1 1 1 1 1
3aganue 5 - 1 1 2 2
3ananue 6 - 2 2 2 2




MyHMIUNAJBHBIH 3TAI
3ananue 1 - 1 1 1 1
3agadue 2 - 1 1 1 1
3ananue 3 - 1 1 1 1
3ananue 4 - 1 1 2 2
3aganue 5 - 2 2 2 2
3ananue 6 - 2 2 2 2
Bomnpocsl §1 §1 §1 §1,2 §1,2,3

KoMmmuiekT 3amaHuii B KaXJI0W BO3pAaCTHOM mMapajuie Ty [OJDKEH TakKe XapaKTepHu30BaTbCs
METOJMYECKONW IOJHOTOM: Bce 6 3aJaHuM JIOJDKHBI COOTBETCTBOBATbh PA3HbIM IYHKTaM CIIMCKa
BOTIPOCOB T10 aCTPOHOMUHU (ITYHKT 4 HAaCTOSAIIMX peKoMeHaanwmii). B mapamensx 5-6, 7-8 u 9 kmacca
9TH BOMPOCHI JOJHKHBI OTHOCUTHCS K §1 3Toro cnucka. B kommuiekT 10 kiacca MOKHO BKJIFOUUTH 2-
3 3ajgaum, cBA3aHHBIE C Bompocamu §2, B KOMIUIEKT 11 kiacca - mo aBa 3ajaHus, CBsI3aHHbIE C §2 U
§3. Cucrema olleHMBaHUA 33JIaHUM JTOJDKHA OBITh MIAECHTUYHOW (8-OayIbHOM) JUIsl BCEX 3a/laHHM,
HE3aBUCUMO OT UX TEMBI U YPOBHSI CII0)KHOCTH.

3a/aHus MKOJIBLHOTO U MyHHIIMIIAILHOTO ATAMOB JOJDKHBI UMETh TEOPETUUECKHI XapakTep,
He TpeOoBaTh JII CBOETO PEIICHUS KAKUX-IHMOO acCTPOHOMHUYECKHX MPHOOPOB M DIEKTPOHHO-
BBIYUCIIUTENBHBIX CPEACTB (32 HCKIIOUEHHEM HEMPOTrpaMMHUPYEMBIX KaJbKYJISTOPOB). 3agaHus
JTOJKHBI BBITIOJTHATHCS B AyIUTOPUH, O€3 BHIX0/1a HA YIIUILY.

Jnsa xaxpaoro 3amgaHusi, pa3paOOTaHHOTO IS IIKOJBHOTO M MYHHIIMIIAJBLHOTO JTara,
MyHHIIMIATbHas MO0 perHoHaIbHas MpeIMETHO-MeTOInYecKas JOHKHA pa3paboTaTh MOJApPOOHOE
pelieHne ¢ y4eTOM BCeX BO3MOXHBIX CIIOCOOOB, a TaK)Ke PEKOMEH/IAIUK 110 OLIEHUBAHUIO PEIICHUS
YYacTHHUKaMH B TOM cJlydae, €ClId 3aJaHue peIIeHO He MOJHOCThIo. [Ipomenypa omeHUBaHUS
pelIeHni U MOJBEACHUS UTOTOB OMKCAaHA B YaCTU 8 HACTOSIIIIUX PEKOMEH AN,

Yacte 5 HaACTOSIIMX PEKOMEHIAUMN COAEPKUT MPUMEPHl 3aJaHUM, COOTBETCTBYIOIIMX
pPa3HBIM BOMPOCAM CMHCKAa C Pa3HBIM C Pa3HBIM YPOBHEM CIIOKHOCTU. JlaHHBIE 3aJaHUS MOTYT
HCITOJTB30BaThCA KaK 0Opasel] Ui COCTaBJICHUSI KOMIUIEKTA IMKOJLHOTO U MYHHITUTIAIHHOTO 3Tara
Bcepoccuiickoil oMMnuabsl Mo aCTPOHOMHUU C YYETOM MPUBEICHHBIX BBIIIE PEKOMEHAALNI, HO He

Mo2ym BKIIIOYATHCS B 3TH KOMIUICKTBI HAITPAMYTO.



4. BOITPOCHI ITIO ACTPOHOMMUMU,
peKoMeHIyeMble IEHTPAJbHON MpeIMeTHO-MeTOoAn4YecKoii komuccueii Bcepoccuiickoi
OnuMnuaasl MO0 ACTPOHOMHUM /I NMOATOTOBKH IIKOJbHMKOB K pelIeHHI0 327134 3TaloB

OauMnuaabI

§1. 9 kaacc u Mos107Ke.

1.1. 3Be3nHOE HEOO.

CosBe3us U sipyaiiiiye 3Be3/bl He0a: Ha3BaHMs, YCIOBUS BUIMMOCTH B pa3jIMYHbIE CE30HBI
roja.

1.2. HeGecnas cdepa.

CyrouHoe JBW)KEHHME HEOCCHBIX CBETHJI Ha pa3iMyHBIX [MHUpoTax. Bocxoxm, 3axon,
KyJbMUHaLUA. ['Opu30HTaIbHASA U 9KBATOpUANIbHAS CUCTEMa KOOPJMHAT, OCHOBHBIEC KPYT'H U JIMHUU
Ha HeOecHoOH cdepe. BbicoTa Ha/l TOpM30HTOM HEOECHBIX CBETHII B KyJbMHHALMU. BeicoTa mosmtoca
Mupa. M3meHenue Buia 3Be3qHOr0 Heba B TedeHHe CyTok. [lonBmikHas kapra 3Be3IHOrO Heda.
Pedpaxuus (kauectBenHo). CyMepKku: rpak/1aHCKue, HAaBUTAIIMOHHBIE, acTpoHOMHUYeckue. [lonsaTus
YIJI0BOT'O PacCTOSIHUS Ha HeOeCcHOM cdepe U YIIoBhIX Pa3MepoB 00BEKTOB.

1.3. JIBmxenue 3emiu 1o opoure.

Bunuwmeiii nyte Conniua no HeOecHoM cdepe. M3MeHnenue Buaa 3Be31HOTO Heba B TEUEHHE
roja. OKJIMNTHKA, IOHATHE TOJIOCA OKIUNTUKA M SKIUIOTHYECKOW CHCTEMbl KOOpPJIUHAT.
3oauakanbHble co3Be3aus. Ilpeneccrs, M3MEHEHHE SKBAaTOPHAIBHBIX KOOPAMHAT CBETHI M3-3a
IIPELECCUHN.

1.4. IsmepeHne BpeMeHH.

Tponunueckuii ron. ConHeuHble W 3BE3/HBIE CYTKH, CBSI3b MEXJIy HUMHU. COJHEYHBIE YaChl.
MecTtHoe, nosicHoe BpeMs. VICTUHHOE U cpeHEE COITHEUHOE BPEMsI, YPABHEHHE BPEMEHHU. 3BE3IHOE
BpeMs. HacoBble 1osica U UCUMCIEHUE BPEMEHM B HAllEW CTpaHE; NEKPETHOE BPEMS, JIETHEE BpEMSI.
Jletoucuncnenne. Kanennaps, coHeuHas ¥ JIyHHas cucTteMa KaneHaapsi. HoBbli U cTapblil CTHIIb.

1.5. JIBmxeHue HEOECHBIX TEJ MO/ ICUCTBUEM CHIIBI BCEMUPHOTO TATOTCHHS.

®opma opbuT: 3muInc, napadona, runepOona. DIIIHUIC, €ro OCHOBHBIE TOYKM, OOJbLIas U
Manas TOJYOCH, 3KCLEHTPUCUTET. 3aKOH BCEMUPHOrO TIATOTeHMs. 3akoHbl Kemuepa (Bkiarouas
0000meHHb Tpetuit 3akoH Kemuepa). IlepBast m BTopas xocmuueckue ckopoctu. Kpyrosas
CKOpOCTb, CKOPOCTb JIBUKEHHS B TOUKaX NEpUIEHTpa U anoueHTpa. OnpeaeneHne Macc HeOECHBIX
TE€J1 Ha OCHOBE 3aKOHa BCEMHUPHOI'O TIATOTEHMs. PacueTbl BpEMEHM MEXKIIJIAHETHBIX IEPEIETOB 10
KacaTeJIbHOU TPACKTOPHH.

1.6. Conueunast cucrema.



Crtpoenue, cocraB, oOmmue xapakTepucTuku. Pasmepsl, dopma, macca Ten ConHEUHOU
CUCTEMBI, IUIOTHOCTh HX BemiecTBa. OTpaxkarmas crnocoOHOCTh (ansdeno). OmpeneneHue
paccrossHuil 10 Ten CoJHEYHOM CUCTEMBl (METOIbl PaJMOJIOKALMKM U CYTOYHOIO Iapajliakca).
AcTpoHOMMYECKAs €AUHMIIA. Y TIOBBIE pa3Mepsl IaHeT. CUIepuyecKuil, CHHOIUYECKUIN TIEPUOIBI
IUIAaHET, CBSI3b MEXJy HUMHU. BuanmMele nBrxkeHus U koHpurypanuu iaser. Hakinonenue opOuThl,
auHus y370B. Ilpoxoxaenus muaHer mo aucky CosiHLa, yciaoBMsl HacTyluleHusa. Masble Tena
CounHeuHoit cucteMbl. MeTeopou s, METEOPBI U METEOPHBIE MTOTOKH. MeTeopuThl. OpOUTHI TUIAHET,
acTepOMIOB, KOMET M METEOpOMIOB. Bo3MmylleHus B IBMKCHHMH IIIaHET. IpeTbsd KocMUYecKas
CKOPOCTB 17151 3eMJIM U ApyTrux Tesl CONHEYHON CUCTEMBI.

1.7. Cucrema Counniie - 3emuts - JIyna.

Iewxenne Jlynsr Bokpyr 3emiu, ¢as3el Jlynsl. JluOpamuu JlyHsl. [[BukeHue y3710B OpOHUTEI
Jlynsl, nmepuoabl  «HU3KON» U «BbICOKOW»  JlyHbl. CHHOAMYECKUH, CHUIECPUYECKUH,
AHOMAJIMCTUYECKUA M JpAaKOHWYECKUU Mecsupl. CONHEUHbIE M JIyHHBIE 3aTMEHMS, MX TUIIBL,
ycioBusi HactymiieHus. Capoc. [lokpeitust 3Be3n u mmaHeT JIyHOH, yclioBUSI UX HACTYILICHUS.
IlonsTHE O IpUIUBAX.

1.8. Ontuyeckue npudOpBHI.

I'ma3z xak onrtudeckuil mnpuodbop. YCTPOHCTBO MNPOCTEHIINX ONTUYECKUX TNPHOOPOB IS
aCTPOHOMUYECKUX HaOmoJeHuil (OMHOKIb, (hoToammapar, JUH30BBIE, 3€pKalIbHbIE U 3€pKAJIbHO-
JIMH30BBIe Teneckonbl). [locTtpoeHne wn300pakeHUN NPOTSKEHHBIX OOBEKTOB B (POKAJIBHOMU
IUIOCKOCTH. YTJIOBOE YBEIMYeHHME, Maciutad wuzoOpaxeHus. KpymnHeilmme Teneckonsl Harei
CTpaHbl U MHUpa.

1.9. IlIkasa 3B€3IHBLIX BEITHYHH.

[IpencraBienre 0 BUIMMBIX 3BE3JHBIX BEIMUMHAX PA3JIMYHBIX aCTPOHOMUYECKHX OOBEKTOB.
Pemenue 3aga4u Ha 3B€31HBIE BEIUYMHBI B LIEIBIX YHACIaX. 3aBUCUMOCTD IPKOCTH OT PAacCTOSIHUSA 10
00BeKTA.

1.10. Dy1eKTpOMarHuTHHIE BOJHBI.

Ckopoctb cBera. Pa3nuunble AMana3oHbl JIEKTPOMATHUTHBIX BOJIH. BUAMMBIN CBET, JUIMHBI
BOJIH U 4aCTOTHI BUAUMOIO cBeTa. PalnoBOIHEL.

1.11. OGmue npeacTaBieHus o CTpyKType BeenenHoi.

[IpoctpancTBeHHO-BpeMeHHBbIe MacmTaObl  Bcenennoit. Hama Tamaktuka wu  ngpyrue
rajlakTUKH, oOliee NpeacTaBlIeHue O pa3Mepax, COCTaBe U CTPOCHUU.

1.12. 3mMepeHus pacCTOSIHUM B aCTPOHOMMUH.

BHecucremHble €MHULBI B aCTPOHOMMHM (ACTPOHOMHUYECKAs €MHMIIA, CBETOBOI I'0Jl, Iapcek,
KUJIONapceKk, Meramapcek). MeToabl paavosioKaliy, CYTOYHOIO M TOAWYHOIO Mapaulakca.

AOeppanus cBeTa.
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1.13. JIonoJHUTENBHBIE BOMTPOCHI.

HononnumenvHuvle 6onpocvt no mamemamuxe: 3anmuch OOJBIIMX YHCEN, MaTEeMaTHYECKHE
orepauuu co creneHsMmu. [IpuOmkennsie BerunciaeHus. Yucno 3navanmx mudp. [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 TpeyrosibHMKOB, TEOPEMBI CHHYCOB M KOCHHYCOB. OJIeMEHTapHble (HOpMYJIbI
TPUTOHOMCTPHUHU.

JononnumenvHvle 6onpocvt no @gusuke: 3aKOHBI COXPAHEHHUS MEXAaHUYECKOW SHEpruw,
UMIyIbCA U MOMEHTa HMIyibca. [loHATHE 00 WHEpUHANbHBIX U HEHMHEPIHUAIbHBIX CHUCTEMax
OTCcyETa. HOTGHHI/IaJILHaﬂ OHEPIUa BSaHMOIIGﬁCTBHH TOYCYHBIX MaccC. FGOMCTpI/I'-ICCKaH OIITHKA, X0

Jy4eil uepes JIUH3Y.

§2. 10 kaacc.

2.1. llxana 3BE€3/IHBIX BEJIMYMH.

3Be3qHas BEIMYMHA, €€ CBSA3b C OCBelleHHOCThIo. Popmyna Ilorcona. CBsizb BHUIMMOTO
Onecka ¢ paccrossHueM. AOCONIIOTHAsA 3Be3/IHAs BeNWYMHA. MI3MeHeHe BUTUMOM SIPKOCTH IIJIaHET U
KOMET IIPU UX JABMKEHHU IO OpoOUTe.

2.2. 3Be3abl, 00IIHE TOHATHS.

OcHOBHbBIE XapaKTEPUCTHKU 3BE3]: TeMIeEparypa, paanyc, mMacca M CBETUMOCTb. 3aKOHbI
U3Iy4eHus: abCONIOTHO dYepHoro tena: 3akoH Credana-bonbliMana, 3akoH cmenieHus BuHa.
[Tonsitre > hekTUBHON TeMIepaTyphl.

2.3. Knaccudukanus 38e31.

[Ipencrasnenue o poromerpuueckoit cucreme UBVR, mokazarenu nsera. Jluarpamma «aiBet-
ceetumocthy»  (I'epummmpynra-Paccena).  3Be3abl  IJIaBHOM — MOCIENOBATENBHOCTH,  TMTaHTBHI,
cBepXruraitel. COOTHOIIEHNE «MacCa-CBETUMOCTD) JJIS 3BE3/1 INIABHOM I0CIIE10BATEIBHOCTH.

2.4. JIBmkeHune 3B€37] B IPOCTPAHCTBE.

Oddexr [omnepa. JIlydeBas CKOpOCTh 3BE3]] M MPUHIMIBI €€ U3MEpPEHUs. |aHreHIInaIbHas
CKOpPOCTb M COOCTBEHHOE JIBUKEHHUE 3B€3/1. ATIEKC.

2.5. JIBoliHBIE U IEPEMEHHBIE 3BE3/IBI.

3aTMeHHbIe TepeMeHHble 3Be3/bl. CHeKTpaabHO-IBOMHbBIE 3Be3nbl. OmpenereHre Macc U
pa3MepoB 3Be3/l B JBOMHBIX cucTemax. BHeconneunsle miuaHeThl. [lynbcupyromue nepeMeHHbIE
3Be3/bl, WX THUIBL, KpHBBIE OJecka. 3aBUCUMOCTh <«IIE€PUOJ-CBETUMOCTB» s 1edens.
Jonronepuoanueckue nepeMeHHsble 38e3/1bl. HoBbIE 3BE3/bI.

2.6. PaccesHHbBIE U IIAPOBBIEC 3BE3IHBIEC CKOTICHUSI.
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Bospact, ¢usnueckne cBOWCTBAa CKOIJICHUH W OCOOCHHOCTH BXOMSIIUX B HHX 3BE3/I.
OCHOBHBIE DPa3IU4Msl MEXKAY PACCESHHBIMH W MIAPOBBIMU CKOIUICHUSIMHU. J(MarpamMmbl «lIBET-
CBETUMOCTb» JUIA 3B€3J] CKOIUIEHWW. JIBM)KEHMS 3B€31, BXOISUIMX B CKOIUIEHHE. Meton
«TPYIIIOBOTO Mapajljlakcay OMpPeesICHNs PACCTOSHUS 10 CKOIICHUSI.

2.7. Conuize.

OCHOBHBIE XapaKTEPUCTUKU, OOIIEe MPEACTABICHUE O BHYTPEHHEM CTPOCHUM U CTPOCHUU
atMocdepsl. Xapakrtepuctukn CoNHIA Kak 3Be3bl, COJHEYHas MocTosiHHasg. CoiHevHas
AKTUBHOCTb, IIUKJIbI COJIHEYHOM akTUBHOCTH. MaruutHble mojsi Ha ConHie. ColaHEYHO-3€MHBIE
CBSI3H.

2.8. NoHn30BaHHOE COCTOSIHHUE BEIIECTBA.

[TonsTne 00 woHW30BaHHOM rase. I[Ipomeccel WoHHM3aMU W pekoMOuHammu. OOIme
npencTaBieHne 00 MoHaxX B aTMocdepe 3emMild U MEXIUIaHETHOU cpene. MarHuTHoe noje 3eMIIH.
[TonsipHbIe CUSHUS.

2.9. Mex3Be3aHas cpena.

[IpencraBnenue o pacrpeesieHnu ra3a u MbUIH B IIpocTpancTBe. [noTHOCTE, TeMniepaTypa u
XUMHUYECKHIM COCTaB MEX3BE3HOHN cpebl. Mex3Be3IHOe MOTIIOIIEHNE CBETa, €ro 3aBUCUMOCTD OT
JUIMHBI BOJHBI W BIIMSHUE HA 3BE3/IHbIE BEIMYMHBI M I[BET 3Be3]. la3oBbie u auddy3Hbe
TYMaHHOCTH. 3Be3/1000pa3oBaHue. Mex3Be3JHO€ MarHUTHOE TOJIE.

2.10. Teneckornsl, pa3zpelaroniasi ¥ MPOHUIAIONIAsi CHOCOOHOCTb.

[IpenenpbHOE  YrimoBOoe — pas3pelleHHe W NpOHUIAIoNias  CIOCOOHOCTh.  Paszmepsl
TU(GPaAKIIMOHHOTO N300paKEHHSI, OTPAHUYEHHS CO CTOPOHBI 3eMHOU aTMOC(EpPhI Ha pa3pelIaroIyto
crocoOHOCTh. AGepparuu onTUKUA. ONTHYECKUE CXEMbI COBPEMEHHBIX TEJIECKOIIOB.

2.11. JlonoJIHUTENbHBIE BOTIPOCHI.

JlononnumenvHvle 60npocyl No Mamemamuxe. TUIOMAAb OBEPXHOCTH U CPEpPBI, 00beM Iapa.

JononrnumenvHole gonpocvl no ¢usuxe.: I'a3oBbie 3akoHbI. [IoHATHE TeMIepaTyphl, TETIOBOM

OHEPIHU ra3a, KOHICHTpAlMU YaCTUIl U JTaBJICHHA. OCHOBBI TIOHSATHS CIICKTpa, JII/I(bpaKHI/II/I CB€Ta.

§3. 11 kaacc.

3.1. OcHOBBI TEOpUU TIPUIUBOB.

[IpunuBHoe Bo3xaeiicTBue. [lonarue o pammyce cdepsl Xwumra, monoctu Poma. Toukm
TUOpaIHH.

3.2. OnTtuueckue cBoiicTBa arMocdep MiIaHeT U MEX3BE3JHON CPe/Ibl.

Paccesnue u mormnomeHue cBera B atMocdepe 3eMild, B MEXIIAHETHOW M MEK3BE3IHOM
cpezie, 3aBUCHUMOCTb IOIJIOIIEHHs OT JJIMHBI BOJIHBL. ATMoc(hepHas pedpakuus, 3aBUCUMOCTb OT

BBICOTHI 06’beKTa, JJIMHBI BOJIHBI CBE€TA.
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3.3. 3aKOHBI U3TyYECHHUS.

WutencuBHocts m3nydeHus. Ilonatue cnekrtpa. M3imyueHwe abCONOTHO YEpHOTO Tena.
®opmyna I[lnanka. I[Ipubmmkenus Penes-Jlkunca u Buna, o0nactTh #X NPUMEHEHHS.
Pacnipenenenue sHEpruu B CIIEKTPax pa3IUUHbIX aCTPOHOMHUECKUX 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 COTHEYHON KOPOHBI, TUTAHETAPHBIX U AU(PPY3HBIX TYyMaHHOCTEH,
MOJISIPHBIX CUSHUM.

3.6. IlpencraBiieHne 0 BHYTPEHHEM CTPOCHUU U UCTOYHUKaX dHeprun CoJIHIA U 3BE3/I.

SnepHble MCTOYHMKU SHEPTUM 3BE3, 3alachl SACPHOM SHEpruu. BeineneHue sHepruu npu
TepMosJepHbIX peakiusax. OOpazoBaHHME XMMHUYECKHX D3JIEMEHTOB B HEIpax 3Be3]l Pa3IUYHbBIX
TUIIOB, B CBEPXHOBBIX 3BE3/1aX (Ka4€CTBEHHO).

3.7. OBomrouus CoiHILa U 3BE3/.

Craaus rpaBUTAIIMOHHOTO CXKaTus MPU 00pa3oBaHUU 3Be3/Ibl. BpeMs ®U3HU 3Be3] pa3lTuyHON
Macchl. CBepxHOBBIE 3Be3/bl. [lo3HUE CTaauM SBOJIONWU 3BE3[: Oelble KaplIWKH, HEUTPOHHBIE
3BE€3/1bl, YEpPHBIE JbIPHIL. | paBUTanMOHHBIN paanyc. [lynscapsl.

3.8. CtpoeHHe U TUTIBI TATTAKTHK.

Hama Tanaktuka. bmmkaiimme ramaktuku. PaccrosHume g0 OnmmkalliuX TalakTHK.
HabmronatenbHble ocoOeHHOCTH ranakTHK. CocTaB ralakTHK W UX (U3UUYECKHE XapaKTEPUCTUKH.
Bpamenue ranaktuueckux auckoB. Mopdomoruueckne TUIbI raJakTUK. AKTHBHBIC Sipa TaJaKTHK,
paauoranakTUKH, KBa3aphl.

3.9. OCHOBBI KOCMOJIOTHH.

Omnpenenenue pacctossHui 10 ranaktuk. CBepxHosbie | Tuna. KpacHoe cMmelieHue B CrieKTpax
rajiakTuk. 3akoH XaO6na. CkoruleHus ranaktuk. IIpencraBieHue o TIpaBUTALMOHHBIX JIMH3aX
(xauecTBeHHO). KpynHomacmitabHas ctpyktypa Beenennoil. PenmkroBoe nznmyueHue u ero CexkTp.

3.10. ITpueMHUKH U3Ty4EHUS U METOJIbI HAOIIOICHUH.

DneMeHTapHbIe CBEICHUS O COBPEMEHHBIX MeTOoAaX (OTOMETPUM U CHEKTPOCKOIHH.
®dotoymuoxurenu, [13C-marpurel. UcnonszoBanne cBetohmibTpoB. [Ipuem pagmoBosH. YTioBoe
pa3pelieHue paJauoTeNeCKONOB U paAHOUHTEP(PEPOMETPOB.

3.11. JlonoJHUTENBHBIE BOIIPOCHI.

JononnumenvHule 80npocvl N0 Mamemamuke. OCHOBBI METO/1a MPUOIMIKEHHBIX BBIYUCICHUN

¥ pasnoxenuit B paj. [Ipubmxennasie Gopmysl s €os X, (1+X)", In (1+x), €* B ciryuae MansIx x.
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Hononnumenvuvie gonpocvl no ¢huzuxe: IIEMEHTHI CIIENIUANTBHONW TEOPUH OTHOCHTEIBHOCTH.
PenstuBucrckas dopmyna mia s¢pdekra Jomnepa. I'paBuranmonHoe kpacHoe cmerienue. CBs3b
Macchl ¥ dHepruu. OCHOBHBIE CBOWCTBA 3JIEMEHTApHbBIX YacTULl (3JIEKTPOH, IPOTOH, HEUTPOH,
¢doTon). KBaHTOBBIC 1 BOJIHOBBIC CBOWCTBA CBETAa. DHEPrHsl KBAHTOB, CBA3b C YACTOTOM M JUTMHON
BonHbl. [laBnenne cBera. Cmekrtp aroma Bogopona. Kocwmmueckue imyun. [lonsatume 00

uHTEepEepeHINN U TUDPAKINH.

5. MPUMEPBI 3AJJAHUI IKOJIbHOI'O U MYHUIIUITIAJIBHOI'O DTAIIA

[Ipennaraemple HUXE 3aJaHUS SABIAIOTCS XapaKTEpHBIMU IMpUMEpaMu 3ajad kareropuil 1 m 2,
KOTOpBIE MOTYT HCIOJIb30BaThCs IPU COCTABICHUU KOMILUIEKTOB IIKOJIBHOIO M MYHHUIMIAIBHOIO
sTanoB Bcepoccuiickol oauMnuazbl Mo aCTpPOHOMHMHM MO CXEME, ONMCAHHOM B YacTU 3 HACTOSALIMX
pekoMeHaalui. 3ajaun-puMepsl CrpyIIupoBaHbl B COOTBETCTBUU € §1, 2 u 3 crnmcka BONPOCOB,
IPUBEICHHOTO YacTH 4 HACTOSIIMX pEeKOMEeHJalui. 3axauu, cOOoTBeTCTByomue §1, MOXKHO
UCTIOJIB30BaTh BO BcexX mapaiensx, §2 - B 10 u 11 kmacce, §3 - Tonpko B 11 kiacce. 3amaun He
npeoHasHauyenvl Ui NPSAMOTO BKJIFOUCHHsS B KOMILIEKT 3TanoB onummuansl 2014/2015 yuebHoro
roja.

3ajayl NPUBEACHBI C TOJHBIMU pELICHUSMH W PEKOMEHJAUMSIMH JUIS KIOpH IO
onieHuBaHM0. [log00HBIM 00pa3oM B JOKYMEHTaxX HJsl JKIOPU LIKOJIBHOTO UM MYHUIUIAIBHOIO
sTanoB Bcepoccuiickoll onmuMmIMaasl MO0 acCTPOHOMHM JIOJDKHBI OBITH IPEACTaBJIECHbI BCE 3aJauu,

KOTOPBIC BOﬁHYT B KOMIIJICKT IJIA 9THX OTallOB.

5.1. 3apaum Ha TembI §1.

3a0anue 1.1. (nynkm cnucka éonpocos - 1.1, kamezopus crosxcnocmu - 1).

Yenosue. HazoBute Tpu camMbIX SIPKUX HEOSCHBIX CBETHJIA HA HAIIeM Heoe.

Pewenue. B 3amanuu TpedyeTcs ykazaTh Tpu aOCONIOTHO CaMBIX SIPKUX CBETHIIA B HeOe 3emitn, BHE
3aBUCHUMOCTH OT THUIIOB ATHX HEOECHBIX 00BEKTOB. CaMbIM SIPKMM CBETHIJIOM HeOa, BHI3BIBAIOIINM
Ha 3emJie CMEHY AHS U HOuM, siBnsgercsa ConHue. BTopoe mo sjpkocTH CBETUIIO MOXKET TAKXKe JIETKO
HaOJI0/IaThCS THEM, @ HAa HOYHOM HeO€ OHO NMPEBOCXOJUT MO SPKOCTH BCE OCTajbHbIE CBETHIIA,
BMECTE B3SIThlE. DTO - €IMHCTBEHHBIN €CTECTBEHHBIM cnyTHUK 3emyin JlyHa. TpeTbe CcBETHIIO
SBIISIETCS CAMBIM SIPKUM TOYEUHBIM (3BE3J0MOJ00HBIM) OOBEKTOM. DTOT OOBEKT TaKKE MOXKET

(x0T ¥ ¢ TpyIOM) HaOIIOAATHCS THEM. DTO - sipyaiiias U3 riaHeT Benepa.
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Pexomenoayuu ona scropu. IlepBpiM BBIBOJOM B pelIeHUH siBisieTcs ykazaHue CoJHIla Kak caMoro
SPKOTO CBeTWIa Heba. DTOT BBIBOJA OLEHHMBaeTcs B 2 Oamma. Ykazanue JIyHBI Kak BTOPOTO IO

SApPKOCTH 00beKTa U BeHepsl Ha TpeTheM MeCTe OLIEHUBAETCs elle 1o 3 Gasia.

3aoanue 1.2. (nynkm cnucka éonpocos - 1.10, kamezopus crosxcrnocmu - 1).

Yenosue. Ha nonymapun Comnnia, oOpaiieHHOM K 3emiie, Tpou30Iiia MOIHAas Bemblika. Yepes
Kakoe BpeMs OHa CMOXeT ObITh 3adukcupoBaHa Ha 3emse? CuHTaTh, YTO BCIHBIIKA HMea
MT'HOBEHHBIH XapakTtep.

Pewenue. Cama BCIbIIIIKa CUMTAETCS MTHOBEHHOM, HO AJis €€ (UKcaluu Ha 3emiie HeOOXOAUMO,
yTOOBI 10 3€MJIM JONLIO0 M3JIy4eHUE BCIBIKU. M3mydeHue ABMXXETCS CO CKOPOCThIO CBeTa C,
pauoit 300000 wm/c. Paccrosnme or Connma mo 3emum L paBHo 150 muH kM. Bpems
pacnpoctpanenus csera t = L/c = 500 cexynn. MIMeHHO depe3 Takoe BpeMsl BCIIBIIIKA MOXET ObITh
3apukcupoBaHa Ha 3emuie.

Pexomenoayuu onsa scropu. [ pemieHus 3a1aqu, Mpexae BCero, He0OX0IUMO IMOHUMaHUE TOTO,
II0OYEMY BCIIBIIIKA HE MOXKET OBITh Cpa3y *ke 3apuKcUupoBaHa Ha 3eMJie, 3TO CBA3aHO C KOHEYHOCTBIO
ckopoctu cBera. [loHnmanue 3Toro gakra oneHuBaercs B 3 Oama. JlanbHeiilue BbIYMCICHUS

BPEMCHH OLICHHUBAIOTCA B 5 Oamos.

3a0anue 1.3. (nynkm cnucka éonpocos - 1.6, kamezopusi - 2).

Ycnosue. Kakue cBetnna Moryt HabmoJaTbes ¢ 3eMIIM I71a30M WIM B TENECKON B (ha3e TOHKOTO
ceprna?

Pewenue. Kax un3BectHo, Oonbiine Tena ColHEUHON cHCTeMbl (TUIAHETHI, KPYNHbIE CIYTHUKU
IUTAHET) UMEIOT (hopMy, OM3KyI0 K cepuueckoil. Beirsiers Kak ceprn OHM MOTYT B TOM cllydae,
ecnu OoJbIlas yacTh MX MOJyHIapus, oOpamieHHoro k 3emie, He ocBemnieHa ConHueM. Camblid
U3BECTHBIN mpumep - JlyHa, korja oHa pacronaraercst yyTh Ommwke K ConHiyy, yem 3emiis (cM.
PHUCYHOK).

Tax e B BUJIe cepra MOTYT BBITJISIIETh M HEKOTOpPbIE MIaHeThl. Ho, Kak BUJHO U3 PUCYHKA,
3TH TUIaHETHI JIOJDKHBI pacrionaratbest Ommke k Conuily, yem 3emis. Takux miaaner B CoaHEUHOH
cucreMe aBe - Mepkypuii u Benepa.

Hpyrue tena ColHEYHON CHUCTEMBI, KOTOPbIE MOTYT OKa3aTbCs BHYTPH OpOUTHI 3eMiu -
MEJIKME acCTepOUbl - B pacyeT He OepyTcs, Tak Kak Jaxke NMpU HAOIIOJEHUH B TEJIECKON ¢ 3eMin
OHU BBIIVIAIAT TOYEUYHBIMM OOBEKTaMM, M MX (a3a He3ameTHa. MTak, oTBer 3amanus - JlyHa,

Mepkypuit u Benepa.
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ConHue

MnaHeTa

Pexomenoayuu ona scropu. OCHOBOM peIICHUS 3aJa4ydl SIBJISETCS NMOHUMAaHUE, B KaKOM Clydae
HeOecHBIH 00BEKT MOXKET BBHITJISACTh B JOpME cepra. DTOT ATall PelIeHHs OLEHUBAETCs B 2 Oasua.
VYkazanue Jlynsl, Mepkypust u Benepbl B kauecTBe OTBETOB OIleHHBaeTcs mo 2 Oama. BeiBon o
TOM, 4YTO B 3TOT CHUCOK HE HYXHO J00aBISATh acCTEPOUIbl BHYTPU OPOUTHI, HE SBISETCS CTPOTO

00s13aTETBHBIM.

3aoanue 1.4. (nynkm cnucka éonpocos - 1.3, kamezopust cnojxcnocmu - 2).

Ycnosue. 20 mapra 2015 roga Ha CeBepHOM monoce 3eMJIM MPOU30MIIET TOJHOE COJHEYHOE
3aTMeHue. Ha xakoif BICOTE Ha/l TOPU30HTOM OHO Oy/IET TaM HaOII01aThCs?

Pewenue. Kak MOXHO MOHATH YK€ IO CaMOMY Ha3BaHHIO aCTPOHOMHUYECKOTO SIBJIIEHUS, MOJHOE
COJIHEYHOE 3aTMeHHe HalIro1aeTcs Ha Jucke JHeBHOro ceeTwia - Connua. [loatomy 11t oTBETa Ha
3a/1a4y HY’KHO OIIpeIeNuTh BbIcoTy CoOJIHIIA Ha/l TOPU30HTOM B MOMEHT 3aTMEHHUS B JaHHOM ITYHKTE
3eMIIH.

OOpatum BHUMaHUE, YTO 3aTMeHHE MpousonaeT 20 MapTa, pakTHUYECKH B JI€Hb BECEHHEIO
paBHO#eHCTBUSA. B 310 Bpems ConHie pacnojaraercs Ha HEOECHOM 3KBaToOpe, €ro CKIOHEHHE
paBHO Hym0. B myHkTe HabmroneHus - Ha CeBepHOM moutoce, mupora paBHa +90° - HeOGecHBbIH
9KBaTOp COBMNAAAET ¢ ropu3oHTOM. Bricora ConHIla, Kak U €ro CKJIOHEHHue, OyleT paBHA HYIIIO.
3armenue OyaeT HaOMr01aThCsl HA TOPU3OHTE.

Pexomenoayuu ona ciopu. Jnsg pemieHus 3aaud HYXKHO CAeJaTh BBIBOJ O TOM, YTO 3aTMEHHE
HaOromaeTcst BOJIM3M BECEHHErO0 pPAaBHOAEHCTBHs. JlaHHBIA BBIBOJ OIICHHMBaeTcs B 4 Oasuia.
Breruncnenne BeicoThl CosiHIIAa B ATOT JeHb Ha CeBepHOM TOJIIOCE OlEHMBAETCs eme B 4 Oasia.

Y4YacTHUKHM OJIMMIMAIBI MOTYT y4ECTh aTMOCHEPHYIO pepaKIfio U cienarh BbIBOA, 4yTo CoHile
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OyzeT 4yTh BbIIE ropu3oHTa (BbicoTa MeHee 1°). Takoilt OTBET TakkKe CUMTACTCS MPABHIBHBIM H

OLICHUBAETCS B IIOJIHOM MEPE.

5.2. 3agaum Ha TembI §2.

3a0anue 2.1. (nynkm cnucka eéonpocos - 2.1, kamezopus croxcnocmu - 1).

Ycnosue. Yto sipue - ojHa 3B€3/1a IEPBOM BEJIMYUHBI WIH JIBE 3BE3/bl BTOPOU BETUYHUHBI?

Pewenue. 1llkana 3Be3IHBIX BEJIMYMH TaKOBa, YTO SIPKOCTh 3BE3/lbI C BEIMYMHOM M B 2.512 pa3
OoJIbIiIe IPKOCTH 3BE3/1bI ¢ BeuurHOoM (M+1). TToaToMy o/Ha 3Be3/1a IEPBOM BETMUYHMHBI sIpUE ABYX
3B€3/] BTOPOU BEJIUYUHBI.

Pexomenoayuu ons ocropu. Jns peuieHus 3alaHds yY4aCTHUK OJTUMIIHUAIBI JODKEH MPECTaBISATh
cebe mIKamy 3BE3/HBIX BEMYMH M €€ CBOWCTBA. JTO oueHuBaercs B 4 Oamna. OKoHYATEIbHBIN

BBLIBOJI OII€HUBAETCA elle B 4 Oania.

3a0anue 2.2. (nynkm cnucka 6onpocos - 2.8, kamezopusi crodxchocmu - 1).

VYcnosue. Kak wu3BecTHO, MONSIpHBIE CHSHUS BO3HHUKAIOT B BEpXHEH arMocdepe 3emiau mpu
BO3JCUCTBUM 4YacTUI[ COJIHEYHOro BeTpa. [loueMy Torma uMX MOXHO HaOMIOaTh B YCIOBHAX
MOJISIPHOM HOYM, KOT/Ia JIaXke BepXHsisi aTMocdepa He ocBemieHa ComHieM?

Pewenue. Ecnu Obl TpaeKTOpHUS 4YaCTUI[ COJHEYHOIO BeTpa OblIa MpAMOM JIMHUEH, TO, KaK U
COJIHEYHBIH CBET, OHM He TMomnajaiu Obl B 3MMHIOIO MOJSIPHYIO aTMocdepy, HaxoJsIlyiocs B
riyookoi TeHn 3emiu. Ho 3TH yacTUIbl MMEIOT JJIEKTPUUYECKUH 3apsl, M UX TPaeKTopus
UCKPUBIISIETCS B MAarHUTHOM IToJie 3eMJIHM. 3a CYET STOr0 OHH MOMAJal0T B BEPXHIOI aTtMochepy
HOYBI0, 0COOCHHO BOJIM3M MarHUTHBIX MOJIIOCOB 3€MJIH, BBI3bIBAsI TAM TOJISIPHBIC CUSHHUSL.
Pexomenoayuu ona ocropu. JIns pemieHus 3afaydl yYacTHMK OJIMMIMAJbI JIOJDKEH yKas3aThb JBa
Ba)XXHBIX (pakTopa. IlepBblii - YaCTUIBI COTHEYHOTO BETpa UMEIOT AIEKTpHUECKUl 3apsa. Bropoit -
3emist 001ajaeT MarHUTHBIM TIOJIEM, M JIBM)KCHUE 3apsDKEHHBIX YacTHUI] BOJHM3HM Hamleil TTaHeThI
MPOMCXOTUT HE TI0 TPSMOW JIMHUHM. YKazaHWEe KaKIOro M3 (akTOpPOB OIEHUBAeTCs Mo 3 Oaia.

OKOHYATEILHBIN BbBIBO/J OLICHUBACTCA CIIC B 2 Oama.

3aoanue 2.3. (nyHKm cnucka 60npocos - 2.2, Kame2opusi CLONCHOCIU - 2).
Ycnosue. TloBepxHOCTh 3B€3/1b1 A BIBOE ropsiuee MOBEPXHOCTHU 3Be3/Ibl B, HO BABOE MEHbIIIE €€ 10
pasmepam. Kakas 3Be3ma Onvke K HAM M BO CKOJBKO pa3, €ciu B Hebe 3eMiim 3TH 3BE3[bI

OJIMHAKOBO SIPKU?
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Pewenue. T1o 3axony Credana-bonpiimMana, CBETUMOCTB 3B€311bI J MPOTIOPIIMOHATBHA R2T4, rne Ru
2
T - paguyc u Temreparypa 3Be3/bl. SIpKOCTh 3Be3/ibl, BUAMMAas Ha 3emiie, mpornopiruonaibua J/L°,

rae L - paccrosnue ot 3emun A0 3Be37bl. 13 ycinoBus 3a1aun UMeeM:

RATx _ReTs . RJIL _ReTg

L L L L

Kpome storo, ussectHo, uto Ta=2Tg, a Ra=Rg/2. [loacraBiss 3TO B mpeablaylice ypaBHEHHE,
nosrydaeM, uto La=2Lg. 3Be3ma A HaxoauTCs BIBOE JaibIle OT 3eMITd ,u9eM 3Be3a B.

Pexomenoayuu onsa sciopu. JIns penieHns 3aqa4d y9aCTHUKHU JIOJDKHBI TIPEJICTABIISTh, KaK 3aBHUCHT
CBETUMOCTD 3BE3/Ibl OT €€ paauyca U TeMIepaTyphl, YTO olieHuBaercs B 3 Oamia. CBs3b BUIUMOM
SAPKOCTH CO CBETHMOCTBIO M PAcCTOSHUEM OIleHHBaeTcs B 2 Oamna. O6a 3TUX BBIPAKEHUS MOTYT
OBITH 3alKCaHbl KaK B BHJIC MPOMOPITUH, TaK U POPMYJ C KOHCTAHTaMH, 00a MOJAX0Aa CUYUTAOTCS
BEepHBIMU. BO3MOKHA TIpsiMast 3alMCh BBIPAKEHUS JJIT BUTUMOU SIPKOCTH 3BE3]IbI, 00BEIMHSIONIAS
MepBbIC JBa dTala PENIeHUs, 3a YTO BBICTABIAIOTCA Te ke 5 OamioB. IlojcTaHOBKa M3BECTHBIX
COOTHOIIEHUH pagiycoB U TEMIIepaTyp 3BE3]l U 3allUCh OKOHYATENIbHOTO OTBETA OLICHHUBAETCs B 3

Oasa.

3aoanue 2.4. (nynkm cnucka éonpocos - 2.10, kamezopus ciodxchocmu - 2).

Ycnosue. KoMIoHEHTHl JBOWHOW CHCTEMBI OJMHAKOBBI MO CBOMM (DU3NYECKUM CBOWCTBAM U
pacrosiaratlorcss Ipyr oT JIpyra Ha ToM ke paccrosHuu, 4ro u ConHue u IOnmrep. C kakoro
MaKCHUMaJIbHOTO PACCTOSHUS 3Ty Mapy MOXHO Pa3JIM4UTh B TEJIECKON ¢ AuameTpoM oObekTuBa 10
cm?

Pewenue. OnpenenuM MHUHUMAIbHOE YITIOBOE PACCTOSTHUE MEXAY 3BE3aMH, IPU KOTOPOM HX

MOHO OyJIeT pa3aIuvuTh B TEJIECKOI C TMaMeTpoM o0bekTHBa D:

. ldcm
(04 =
D

Hns nuamerpa obbektnBa 10 cm Mbl momydaem 1.4”. Tak kak HaM HYXHO OIpENEIUTh
MaKCHUMaJIbHO BO3MOYKHOE PAacCTOSHUE JI0 3BE3/JHOM mapbl, OyJeM CUMTATh, YTO COETUHSIOMIAS MX
JUHUS TIEPHEHIUKYISpPHA JIydy 3pEHUs M HaXOAUTCS B KapTHMHHOM IIOCKOCTU. MakcuMalbHOE

paccTosiHue, ¢ KOTOPOTO 3B€3/1bl MOT'YT ObITh pa3pelIeHbl B TEJIECKOI, PaBHO
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L (nx) = d(ae) ~ 4.

O[”

3nech d - pu3nUecKoe pacCTOSTHUE MEXTy IBYMsI 3Be3/1aMHu, paBHoe 5.2 a.e. B aToit popmysie 6b110
YUYTEHO, YTO OTPE30K JUTMHOM 1 a.e. (paguyc opOUThI 3eMiIH) BUICH C PACCTOSHUS B 1 TIK TIOJ] YTIIOM
1",

Pexomenoayuu ons ccropu. Jlns pemieHusi 3aadydl yYaCTHUKH OJIMMITMAJBI JOJDKHBI 3alHcaTh
BBIPOKEHUE U Pa3pelIalomieil CIIOCOOHOCTH TeNeCKOona. DTO MOXET ObITh CHENIaHO TakK, Kak
3allMCaHo BhIIIE, a Takke B Buae o=A/D wmu o=1.22 A/D, rue a BbIpakaeTcs B pajuaHax, a A -
JUIMHA BOJIHBI BUJMMOTO CBETa. Bce 3TH MOIXO0JbI CUNTAOTCS TPABUIIBHBIMU (XOTS M JAIOT CJIeTKa
OTJIMYAIOIIHUECS Pe3yibTaThl) U OlICHHBaIOTCS B 3 Oama. COOTHOIIEHUE YTIIOBOTO PACCTOSHUS
MEXy 3B€3IaMH ¢ HX (PU3UYECKHM PACCTOSHHEM JPYT OT JApyra U oT 3emiiud (OHO TaKKe MOMKET
OBITh 3allUCaHO TO-Pa3HOMY) OILIEHUBAeTcs enie B 3 0amuia. OKOHUYATEIbHBIA BBIBOJ] OLICHUBACTCS

emle B 2 Oaa.
5.3. 3agaum Ha TembI §3.

3aoanue 3.1. (nynkm cnucka onpocos - 3.1, kamezopust cnoxcrnocmu - 1),

Yenosue. Slpuaiime 3Be3nbl co3pe3ausi Opuona - berenbreitze u Purens nmpu HaOMIOAEHUH TI1a30M
MMEIOT MPUMEPHO OJMHAKOBBIN BUIUMBIN Oneck. Kakast u3 3Be3n OyneT sipue Mmpu HaOMIOACHUU C
KpacHbIM cBeTo(uiabTpoM, eciau 3ddekTuBHas Temmeparypa berensreiize - 3600 K, a Purens -
12000 K?

Pewenue. Kak n3BecTHO, pacpeieICHUE SJHEPTUU B CIIEKTPE 3BE3/IbI 3aBUCHT OT €€ TEMIIEPATyPBI.
Yem xomomHee 3Be37a, TeM OOJbIIE UTMHA BOJHBI MaKCUMyMa €€ M3JIy4eHus, T.e. TeM "KpacHee"
cama 3Be3fa. Purens u berenbreiize MMEIOT OJMHAKOBBINA OJiecK /i HAOMIOJACHUN TJ1a30M,
UMEIOIIMM HanOOJbIIYI0 YYBCTBUTEIBHOCTh K JKENTO-3€JICHBIM JydaM. B KkpacHoi 001acTi MoTok
SHEepruu ot ropsiuero Purens 6yner cnabee, 4eM B JKENTO-3€JIE€HOMN, a BOT y X0JI0iHOTO berenbreiize
B KpacHOM 00J1aCTH MOTOK MPUOIM3UTCA K MakcUMalibHOMY. [loaToMy npu HaGMI0AEHNUN C KPACHBIM
cBetopubTpoM berenbreiize okaxercs sipue Purens.

Pexomenoayuu ons sxcropu. OCHOBOM pelIeHus 3aauu SIBIsSETCS MPEACTaBICHNE O paclpeaesieHIH
DHEPrMM B CIEKTpax 3B€31 C Ppa3HOW TEeMIEepaTypoi, KOTOPOE YYACTHUKH  JIOJIKHBI
IIPOJIEMOHCTPUPOBATh B CBOEM pelleHHH. Hamuume RaHHOrO mpeacTaBieHus OLEeHuBaercs B 4

6aya. OG0CHOBAaHHBIN BBIBOJ B PEIICHUN OIIEHUBAeTCs enie B 4 Oasa.

3aoanue 3.2. (nynkm cnucka éonpocos - 3.9, kamezopus coxcnocmu - 1)
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Vcnosue. Tlocrosnnas Xa0bna cocraBiuster 72 km/c-Mnk. Cumras CKOpPOCTH TallaKTHUK
IIOCTOSIHHBIMU BO BPEMEHH, OLIEHUTE Bo3pacT BeeneHHOi.

Pewenue. Tlocrossnaa Xa00ma yka3bplBaeT, YTO 3a CUET pacIIMpeHuss BceneHHOW ramakTHka,
pacrosoXeHHasi Ha paccTossHUM R oT Hac, ynansercs co ckopocthio V = HR. Eciu cuurtath 3Ty
CKOpPOCTb HAIIPABJIEHHOM OT HAaC U MOCTOSHHOW, MOXKHO ONpPENEIUTh BPEMs, MpPOILIEIIee ¢ TOro

MOMEHTA, KOTJa Mbl IIPEJCTaBIISUIN C 3TOM FaIaKTUKOM €JUHOE LeNOoe:
T=R/v=1/H.

UToObI BBIPA3UTh 3TO BpeMs B MPUBBIYHBIX €AMHUIAX, YUTEM, YTO 1 TIK COJIEPKUT B cede 3.10" km,
a 1 Mk - 3-10* km. Torna nocrosnuas XaG6ua paaa 2.5-10™8 ¢, a Bospact Beenennoii - 4-10
CeKyHJ UM 13 MIIIIIMAp/I0B JIET - 3HaU€HUEe, OUYCHb OJIM3K0€ K UICTUHHOMY.

Pexomenoayuu ons oucropu. J1ns pelieHus 3aaud YYaCTHUKHU JOJDKHBI chOpMYyIUpOBaTh 3aKOH
Xab0ma, uro orneHuBaeTcs B 3 Oamna. BeiBoa BeIpaskeHUs JUIsl BEIMYMHBI Bo3pacTa Bceenennoii (B

3HaKOBOM WJIM YHCJIOBOM BH/IE) OLIEHUBAETCS ellle B 3 Oaiia, ero BeIYHCICHHE - B 2 Oaa.

3aodanue 3.3. (nynkm cnucka 6onpocos - 3.7, kame2opust CLOACHOCHU - 2).
Ycnosue. ®uznueckoe TeNo ¢ MIOTHOCTHIO KOMHATHOTO Bo3yxa (1.2 KF/M3) CTaJI0 YEPHOM IBIPOM.
Ornpenenure ero pagnyc.

Pewenue. 3anuiem BeipakeHHe IJi TPABUTAIMOHHOTO panuyca U mpeodpasyem ero:

_2GM _87GpR®

R
c? 3c?

3nece M u p - Macca U IVIOTHOCTB Tena, C - ckopocTh ceera. Cokparias BenuuuHy R B JeBod u

MpaBoOi YacTH ypaBHEHUS, TIOTy4YaeM:

3
87Gp

R=c
Pagunyc momywaercs paBHBIM 10" M nmm 70 ae. WHTepecHo, uTO MOAOOHBIE YEpHbIE JBIPHI (C
maccoii Goee 10° mace ComnH1ta) 1eHCTBUTENBFHO CYIIECTBYIOT BO BeeneHHOM - B aKTUBHBIX sJIpax
raJaKkTHK.
Pexomenoayuu ons sciopu. J1ist perieHus 3aaud Y9aCTHUKH JIOJDKHBI 3alIUCaTh BBIPAKCHHUE IS
IPaBUTAlMOHHOTO pajauyca, 4To oleHuBaeTca B 4 Oata. Ilocnemyroiiee BBIYMCICHHE paanyca

OILICHMBAETCA elle B 4 OaJuia.
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3a0anue 3.4. (nynkm cnucka 6onpocos - 3.8, kame2opusi ClLodCHOCmU - 2).

Ycnosue. Yepes nekoropoe BpeMs Hamla [anakTuka v ranaktuka AHAPOMEIbl MOTYT CTOJIKHYThHCS
npyr ¢ apyrom. Cmoxket i CoHIIe TPU 3TOM COXPaHUTh CBOIO IJIAHETHYIO CUCTEMY?

Pewenue. Yxe Ha UHTYUTUBHOM YPOBHE MOXKHO MOHSTh, YTO CTOJKHOBEHHUE JBYX T'aJJaKTUK MOXKET
CWJIBHO U3MEHUTH UX CTPYKTYPY, PaCIpEeICHUE ra3a U MbUTH, B3aUMHOE PACTIOJIOKEHUE 3BE3/1, HO
HE TOBJUSET HAa IUIAHETHBIC CHCTEMbI, TaK KaK WX pa3Mep CYIIECTBEHHO MEHBIIEC PacCTOSHUN
MEXIY 3Be3JaMHU JaXKe B CIMBAIOIIMXCSA TajJaKTUKax. OTOT BBIBOJ MOXKHO MOATBEPIUTH U
konuyecTBeHHO. [lpeamonoxkum, Conneunas cucrema ¢ paauycoM 100 a.e. wim 0.0005 nx
(0603HaunM yepe3 R) mpoiinia yepes3 BCIo TagakTHKy AHIpoMensl quaMerpoM 50 Kk (0003HAYUM
yepe3 L). B atom nmytu ConHeuyHass cucTema BBIPEXKET LUIUHAP O0BEMOM 7R?L=0.04 nx’.
OObeMHast KOHIICHTPAIHS 3BE3]T B JUCKE TATAKTUKH OKOJIO OJTHOW Ha KYOMYECKHM IMapceK, MOITOMY
BepoATHOCTh Omu3koro (mo 100 a.e.) cOmmkeHuss c¢ Jpyrod 3BE370i, KOTOPOE MOIJIO Obl
CYIIECTBEHHO MOBIUATH Ha CyAb0y COJIHEYHOW CUCTEMBI, Maa.

Pexomenoayuu ons ociopu. YHIaCTHUKH OJIMMITHAABI MOTYT TIOJIYYUTh TNPABUIBHBIA OTBET Ha
OCHOBE KaYECTBEHHBIX PACCYKICHHH, YTO NP YCIOBUU WX MPABUIHLHOCTH JOJDKHO OIICHUBATHCS HE
MeHee 4yeM 5 Oamnamu. [Ipu Hamu4MM KONMMYECTBEHHBIX OIICHOK BBICTABISAIOTCS OCTaBIIUECS 3

Oaia.

6. CIIEHU®UKA n MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHE
HIKOJIBHOI'O N MYHULUIAJIBHOI'O DJTAIIOB OJJUMIIMAJABI 1O
ACTPOHOMUMH

[[IxoJIbHBIA 1 MYHULMIIAIBHBIN dTanbl Bcepoccniickol OIMMIMaAbl MKOJIBHUKOB MO0 aCTPOHOMMH
MIPOBOJSATCS B OJIUH ayIUTOPHBIN Typ. DTH 3TaIbl He npedycmampugarom NOCTAHOBKY KaKUX-TH00
NPaKTUYECKHUX (B TOM YHUCIIE BHEYPOUHBIX, BBIMOIHAEMBIX BHE IIKOJIBI MJIM B TEMHOE BPEMsI CYTOK)
3aJad O AacTPOHOMMH, M HX TIPOBEJACHUE He mpedyem CIeUU(PUIECKOT0 000pyIOBaHUS
(TeTecKomnoB M JIPYyrMX acTPOHOMHUYECKUX MpHOOpPOB). DTambl OJMMMIMAALI 1O ACTPOHOMUU
MIPOBOJASATCS B ayJUTOPHOM (hopmarte, U MaTepuaabHble TpeOOBAaHUS IJi MMPOBEIEHUS OJIMMITUAIbI
HE BBIXOJAT 32 PAMKH OpPraHU3alli{ CTaHJAaPTHOIO ayJUTOPHOTO PEXKUMA.

JUia 1mpoBeneHusT LIKOJBHOIO W MYHHULMIAIBHOIO 3TallOB OPraHMU3aTop JIOJIKEH
IIPEIOCTABUTh ayJUTOPUHU B JOCTATOYHOM KOJMYECTBE — KaXKABIM YYaCTHUK OJIMMIIMAABI JOJDKCH
BBITIOJTHSITH 3aJlaHUE 32 OT/ACIBbHBIM CTOJIOM (TIapTOH ).

Kaxxnomy ydacTHuKy onumMnuagsl OprkOMHUTET JIOJDKEH MIPENOCTABUTh PYUKY, KapaHaall,

JUHENKY, PE3UHKY JUIsl CTUPaHUs U IYCTYIO TeTpaab co mrTamnoM OpraHu3alMOHHOIO KOMMTETA, a
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TaK)Xe JIMCTBI CO CIPaBOYHOM HHGOpPMAIMEH, pa3pelieHHON K HCIOJIb30BAHMIO HA OJIMMITHAJIC
(vactp 12 HacTOSIIMX pEKOMEHHAIMil). B Kakaol aynuTopuM JOJDKHBI OBITH TaKXKE 3aracHble
KaHLETISAPCKUE MPUHAJIEKHOCTH U KanbKyisTop. Ha Bpems paboTel Haj pelIEHUSIMU YYaCTHHUKY

JOJIKHBI OBITH TIPEOCTABICHBI TPOAYKTHI MUTAHUSA (COK, IEYCHDS).

7. MMPOUHEAYPA NPOBEJAEHUS NIKOJIBHOI'O U MYHUIIUITIAJIBHOI'O OTAIIOB

[[IxoybHBIA ¥ MyHULUIIAIBHBIN 3Tanbl Becepoccniicko 0aMMIIMaabl MKOJIBHUKOB MO0 aCTPOHOMMHU
OPOBOASTCS B OAWMH Typ. YYAaCTHUKH OJMMIMAALL  JOJDKHBI OBITH MPEAYNPEXKACHBI O
HEO0OXOUMOCTH MPUOBITH K MECTY IIPOBEJCHUS HE MeHee 4eM 3a 15 MHUHYT A0 ero Hauyana. OHH
NPUTJIAIIAIOTCS Ha MPEJBapUTEIIbHOE COOpaHue, Ha KOTOPOM OTJIAIIAOTCs MpaBUila MPOBEACHUS
OJIMMITUAbI, TPEJICTABIIAETCS COCTAaB OPrKOMHUTETA U KIopH. [lociae 3Toro y4acTHUKM OMMMITHAIBI
pacnpeenstoTcs Mo ayAUTOPUSIM.

st mpoBedeHUs ATanoB  oauUMIUAAbl  OpraHu3alMOHHBIM  KOMHUTET MPEIOCTABIISIET
ayIUTOPUU B KOJIMUECTBE, ONPEACIIIEMOM YHCIOM YYaCTHUKOB OJUMITHA/bI. B TeueHue Bcero Typa
ONIMMITUABl B KaXKJOM ayIWTOpUU HAXOAUTCA HabOmoaaTenb, HazHadaeMblii OpraHu3alloOHHBIM
komuteToM. [lepen HauaaoM pabOTHl YYACTHUKH OJMMITMAbI MHUIIYT Ha OOJOKKE TETPaau CBOIO
dbaMunio, UMsi 1 OTYECTBO, HOMEP KJIacca M MIKOJIbI, palOH ¥ HACEJICHHBIN MYHKT.

[Io okOHYaHWM OpPraHU3AIMOHHOMW YaCTH Y4YaCTHUKAM BBIJAIOTCS JIUCTHI C 3aJaHUSMH,
COOTBETCTBYIOIIMMU WX BO3pPAaCTHOW Tapajuield, W JHCTHI CO CIPaBOYHOM HHDOpManmei,
HEOOXOMUMOM sl pemieHus 3afgaHuii (dacTh 12 Hacrosmmx pexkomeHaanuit). HaGmromatensb
OTMEYaeT BpeMs BbIJauM 3amaHuil. Ha pemenue 3amaHuii IIKOJIBHOTO JTama OJUMIHAIBLI TI0
ACTPOHOMHH NIKOJIbHUKAM OTBOJUTCS 2 daca I yJ4acTHUKOB W3 5-6 KiaccoB W 3 daca is
OCTAJIbHBIX y4YacTHUKOB. Ha pelmeHue 3aiaHuii MYHUIMOAIBHOTO 3Tana OJIUMIOUAAbI IO
ACTPOHOMHUHU IIKOJBHUKAM OTBOJUTCSA 3 Yaca. YYACTHUKU HAYMHAIOT BBHIMOJIHATH 3a/laHUs CO
BTOPOW CTpaHUIBl TETPaaH, OCTABIISSA MEPBYH CTpaHMIy 4MCTOW. Ilo ’kenmaHuro ydacTHHKa OH
MOXXET HCIIOJB30BaTh HECKOJBKO IOCJIEIHUX CTPAHMI] TETPAIAH TOJ] YEPHOBUK, CIeJIaB Ha HHUX
COOTBETCTBYIOIYIO TToMeTKy. [Ipu HexBaTke MecTa B TeTpaau HaONIOJaTeNb BBIJACT YYACTHUKY
JOTIOTHUTEIBHYIO TeTpajib. [0 okOHUaHUU pabOTHI BTOpasi TETPaib BKIIABIBACTCS B IEPBYIO.

Bo spems pabomul Hao 3a0anusamu yuacmHuk oauUMnUadbl umeem npaso:

1. Tlonmb30BaThCs TUCTaMH CO CIIPABOYHON MH(GOpPMAIIMEH, BhIJaBa€MON YJ4aCTHUKAM BMECTE C

YCIOBUSAMU 3aIaHUM.

2. Tlonp3oBaThCcsl JIIOOBIMM CBOMMH  KAHIICNMSPCKUMHU TPHUHAUICKHOCTAMHU Hapsay C

BbIITAHHBIMU OPTKOMHUTETOM.
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3. Tlomp3oBaThCsi COOCTBEHHBIM HEMPOrPaMMHUPYEMBIM KaJIbKYISTOPOM, a TaKXe MPOCHUTH
Ha0JII0/1aTeIIsl BPEMEHHO IIPEIOCTABUTH EMY KaJIbKYJISTOP.
4. OOpamarbcs ¢ BOMPOCAaMH 1O MOBOJY YCJIOBUUM 3ajad, mpuriamas K cede Habmomarens
MOJIHATHUEM PYKHU.
5. IlpuHUMAaTh NPOAYKTHI MUTAHUS.
6. BpemeHHO MOKUAATH ayAUTOPHIO, OCTABIIASA Y HAOIIOIaTeNs CBOIO TETPAlb.
Bo epemsa pabomvl Ha0 3a0aHUAMU YYACHUKY 3ANPeuaemcs:
1. Tlomb3oBaThCsi MOOMIIBHBIM TesieOHOM (B 1H000H ero QyHKIINN).
2. Tlonb3oBaThCs MPOrPAMMHUPYEMBIM KaIbKYJISATOPOM HIIU NEPEHOCHBIM KOMIBIOTEPOM.
3. Tlomp30oBaThCsi KaKMMHU-IMOO HMCTOYHHKAMH WH(POPMALWHU, 33 HCKIIOYCHHEM JIUCTOB CO
CIpaBOYHOU MHPOpMaLUEH, pa3naBaeMbiXx OprkOMHTETOM IIEPE TYPOM.
4. OOpamarbcs ¢ BOIpocaMH K KOMY-TH00, kpome HabOmtonatens, 4jaeHoB OprkoMuteTa U
KIOPH.
5. TIpousBoauTs 3ammcu Ha COOCTBEHHYIO Oymary, He BBIIAHHYIO OPTKOMHUTETOM.
6. 3ampemaercsi OTHOBPEMEHHBIN BBIXO]I U3 AyIUTOPUH IBYX U 00J€e y4aCTHUKOB.
[To okoHyanuu pabOTHl BCE€ YYACTHUKH IMOKHUIAIOT AyJUTOPHUIO, OCTaBIsis B HEW TeTpaau C
pEeLICHUSMH, U TepexoAsT B KOH(pepeHL-3al WM OOJIbLIYI0 ayJUTOPHUIO, I/I€ IMPOBOAUTCS
3aKIrounuTeIbHOE coOpanue. [lepe HUIMU MOXKET BBICTYIUTD YJIEH OPTKOMUTETA U JKIOPU C KPATKUM
pazbopom 3agaHuil.
OTtnenbHOE MOMEIIEHHUE Ul KIOPU JIOKHO OBITh MpeaocTaBieHo OprkoMUTETOM Ha BeCh
JI€Hb TPOBEACHUS OJTUMITHA L. UTEHBI KIOPH JIOJDKHBI IPUOBITH HA MECTO MPOBEIACHUS OJMMITHAIbI
3a 1 yac 10 okoHYaHUs pabOTHl y4acTHHKOB. [Ipencemarens xropu (WM €ro 3amMecTuTens) u 1-2
YJIeHa XKIOPH JTOJKHBI PUOBITH K Haualy 3Tara u NepUoANYEcKd 00XOIUTh ayJUTOPUH, OTBEYas Ha

BOITPOCHI YHACTHHUKOB I10 YCIIOBUIO 3a/1a4.

8. MPOIIEAYPA OIIEHVWBAHWS PEIIEHUI W TIOJABEJEHUS UTOI'OB

J171s IpOBEpKH pElIeHUH YYaCTHIUKOB HIKOJIBLHOTO dTana (OpMUPYETCS )KIOPH, COCTOSIIIEE U3
yuuTenei, paboTaronmx B 00JIaCTH aCTPOHOMHUU U CMEXHBIX AUCHUTUINH ((PU3MKH, MATEMATHUKH).
JlonyckaeTcsi MpurialleHue MeJarorndyeckuXx M HayyHbIX paOOTHUKOB M3 JPYTUX OpraHU3aluil.
YuceHHOCTh JKIOpH J0bKHA ObITh He MeHee 1/10 ot obmiero umcia ygacTHHKOB. Ilepen Hauamom
JTama KIpU MPOBOJUT COOpaHKE, HA KOTOPOM BBEIOMpAET MpeaceaaTess, 3HAKOMUTCS C YCIIOBUSIMU
U pelICHUSIMH 3aJIaHUH U pacTpeessieT 3aanus A1 MPOBEPKU MEKIY COOOM.

s obecriedeHUs] 0OBEKTUBHOCTH MPOBEPKU PEIICHUE KaXJIO0r0 KOHKPETHOTO 3aJIaHus B

TOW WJIM MHOM BO3PACTHOM Mapajiyiesu JOJKHO MPOBEPATHCA OJHUM M TEM K€ WICHOM xtopu. [Ipu
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JIOCTaTOYHOM COCTaBE€ JKIOPU PEKOMEHJyeTcs MPOBOJUTh HE3aBUCHUMYIO TMPOBEPKY pelIeHus
KQXJI0T0 3aJaHus JIByMsl (OJHUMH WM TEMH >€) YICHAMHU J>KIOpU C YCPEAHEHHUEM OICHKH U
IPOBEICHUH 0OCYXKICHHUS, €CIIH OIL[CHKH JIBYX WICHOB JKIOPH pa3inyaroTcs Oosee yeM Ha 2 Gasia.

Pemenne kaxxaoro 3aaHusi olleHUBAeTCs Mo 8-0ayibHON cucteMe. bombiias yacTe U3 3TUX
8 OamtoB (He MeHee 4-5) BhICTaBIIAETCA 32 MPaBUIbHOE TOHUMAaHUE YYACTHUKOM OJIMMITUAAbI CYTH
IPEJOCTaBICHHOTO BOMpoca M BbIOOp myTH pemieHus. OctaBmuecss Oajulbl BBICTABISIOTCA 32
NPaBUWIBHOCTh PACYETOB, aKKYPAaTHYIO U TIOJHYIO TI0Jjauy oTBeTa. [Ipy BHICTaBICHUN OLIEHKU KIOPU
YUUTBHIBAIOT pEKOMEHAAINH, pa3pab0oTaHHbIE COCTABUTENIAMU I KaXKJ0U OT/IEIbHON 3aJauH.

MaxkcuManbHasi OLEHKa 3a KaXKJ10€ 33JJaH1e OAMHAKOBA U HE 3aBUCUT OT TEMbI, OCBEIIAEMO
B 3aJIaHHH, U KaTETOPHUHU CIOKHOCTU. Takum 00pazoM, JOCTHraeTcsi MaKCUMallbHasi HE3aBUCHUMOCTD
pEe3yabTATOB MYHUIUIAIBHOTO JTama OJMMIHAABI OT KOHKPETHBIX IPEINOYTCHUN KaxI0To
IIKOJIbHUKA [0 TeMaM B Kypce aCTPOHOMUHU U CMEXKHBIX TUCIUILINH.

CymmapHas OlLleHKa 3a BeCh JdTam cocTaBiseT 32 6amita aias 5-6 KIaccoB HA HIKOJIBHOM
stane u 48 OaNIoB ISl APYTMX YYACTHUKOB IIKOJILHOTO M MYHHIIMIIQIBHOTO 3TanoB. Ha ocHoBe
MPOTOKOJIOB IIKOJIEHOTO MJIM MYHHUIIUITAJIBHOTO Tama XIOPH MPUCYKAAET TUTUIOMBI IOOeIuTeNnei u
IpU3EpPOB JAaHHOTO dTana. MUHUMaNbHOE 4YHUCIO HAaOpaHHBIX OaioB, HEOOXOAUMOE s
OPUCYKACHUS JUIJIOMOB MOXET OTJIMYAThCS s Pa3HbIX BO3PAacTHBIX mMapaiuieneid. Ilpu
OTIPENIeICHNH TOTO YMCIIA JKIOPH JOJDKHO TPUHUMATh BO BHUMaHUE OCOOCHHOCTH paclpeieIeHus
YYaCTHHKOB I0 HaOpaHHBIM OayutaMm. [l yMeHbIIEHUS BIHMSHHUSA CIy4alHBIX (aKTOpPOB Ha
pe3yNbTaThl OJUMIIHAIbI HENb3sl YCTaHABIMBATh 3TO YHCIO, K MPUMEPY, paBHBIM 24 OamiaMm mpu
HAJIMYMM YYACTHHUKOB B 3TOH k€ BO3pacTHOM rpymre, Habpasmux 23 6amna. JKropu Takxke T0IKHO
HCXOJIUTh U3 TOTO, YTO MOOEAUTENN OJUMITHAIILI JOHKHBI HA0paTh okosio 70%, a mpu3epsl - OKOJIO
50% oT MakcCUMaJIbHOTO YUCIa OalIoB.

[TpOTOKOJIBI IKOJIBHOTO M 3aKIIOYUTEIBHOTO ATANOB OJMMIIHMAIBI MyOIUKYIOTCS Ha caiTe
COOTBETCTBEHHO IIKOJIBI M OpraHa MECTHOTO CaMOYIPAaBJIECHHUs, OCYIIECTBIISIONIETO YIpaBiIeHHUE B

chepe obpazoBaHwUs.

9. MPOLHEAYPA OTBOPA YHACTHHUKOB HA CJIEAYIOIIUE OTAIIbI

ITo oxoHYAHUIO HIKOJLHOIO YU MYHUIUIIAJIBHOI'O 3Talia IMPOTOKOJIBI C PE3yJibTaTaMHM BO BCEX
MIKOJaX MYHHUIMIIAIBLHOTO 00pa3oBaHUs (Ui MIKOJBHOTO ATala) WM BO BCEX MYHHIIMITATBHBIX
oOpa3oBaHusax peruoHa PD (s MyHUIIMIAIBHOTO 3Tara) CBOJSATCS B €AMHYIO 0a3y JaHHBIX.
OTBETCTBEHHOCTh 3a CO3JaHNC U XPAHCHHUC 6213131, a TaKXKXC HCPA3rJIAlICHUC JIMYHBIX JaHHBIX
YYaCTHUKOB OCYIIECTBIISIET OpraH MECTHOTO camoympaBieHusi B cdepe oOpa3zoBaHus (1ist

IIKOJILHOTO dTama) W OpraH ympaBlieHus oOpazoBaHueM cyOobekta PD (s MyHMIMIanIbHOTO
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stamna). B 6aze maHHBIX yKa3bIBalOTCS (pamMuims, UMsI U OTYECTBO YJYacCTHHKA, KJjacc (BO3pacTHas
napaiuielnb), B KOTOPOW BBICTYIAJI yYacCTHUK, KOJMYECTBO HAOpaHHBIX OAJUIOB, a TaKXKe HaJIM4He
JIUIIOMa MOOEAWTENs WM TpHU3epa CIEAYIOIIEro 3Tana OJUMIIMAIbBl Hpouuioro roaa. B 06asy
BKJIIOYAIOTCS 6C€ YUACMHUKU, A HE TOJIBKO MOOEIUTENN U IPU3EPhI JTaHHOTO 3Tala.

Ha ocHoBe pgaHHOM ©0a3bl opraHusaTop cieAywoouero (MyHULIMIAIbHOTO — WIH
PETHOHAIBHOTO0) 3Tara ONpeAesieT MUHUMAIbHOE KOJUYECTBO 0AJIJIOB, HEOOXOAUMOE sl y4acTus
B MYHHUIMIAJIFHOM JHOO PETMOHAIBHOM 3Tame. DTO KOJUYECTBO JOJDKHO ObITh He Gomee 50% ot
MaKCHUMaJIbHOTO YKcia 0alyIoB Ha MPEAbIAYLIEM 3Tale, T.e. He donee 24 6annoe, BHE 3aBUCUMOCTH
OT pelIeHUIl N0 Bpy4YeHHIO AMIIJIOMOB noOenuTeneil u mpu3epoB mpeabayilero stana. B ciyuae
HEOOJIBIIIOr0 YHca YYaCTHUKOB WIJIM HEBBICOKMX OIICHOK 3TO YHCIO MOXKET OBITh YMEHBIIEHO. B
coorBerctBun ¢ [lopsnkoMm mpoBeneHus Bceepoccmiickod — onMMIMazbl, K  y4acTHIO B
MYHUIUIAIBLHOM (PErMOHAJIIBHOM) 3Tare aBTOMAaTHYECKH JONYCKAIOTCS MOOEAUTENH U IpPU3Ephl

MYHUIUIIAJIBHOT O (perI/IOHaJ'IBHOFO) 9Talla OJIMMIIMAAbI ITPOLIJIOTO rojaa.
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11. ”YH®OPMAIIUA Ob OJIMMITMALE B CETU UHTEPHET

1. IToptan Beepoccuiickoli oauMmnuaabl mKoJIbHUKOB — http://www.rosolymp.ru.

2. Caiit Becepoccuiickoii OJMMITHAIBI IIKOJILHUKOB 110 acTpoHoMuH — http://www.astroolymp.ru.

12. CHHPABOYHASI HH®OPMANWSA, MNOJJEXKAIINASA PA3JAYE BMECTE C
YCJOBUSAMMU 3AJTAHUM

Hwxe npuBeneH nepedeHb ClpaBOYHBIX JAHHBIX, KOTOPBIE CYUTAIOTCA U3BECTHBIMU IPU PEIICHUU
3aaHuil Becex 3TanoB Beepoccuiickoil oMMInazbl HIKOJIBHUKOB IO aCTPOHOMUU. DTH CIIPABOYHBIE
JJaHHbIE TMOJIeKAT pa3jaye Y4acTHUKAM OJMMIIMAAbI B IOJHOM OObEME Ha PErHOHAJbLHOM U
3aKJIIOUYNTENBHOM JTanax OJIuMMNMagel. Ha IIKOJIBHOM M MYHUMIMIAIBHOM 3Talle CIPaBOYHbIE
JAHHBIE MOTYT Pa3/laBaThCsl B YaCTUYHOM oObeMe. B 3ToM ciryuae BblAenseTcsl Ta HHPOpMALUs
YHCJIEHHBIE TAPAMETPbI, KOTOPbIE OKA3bIBAIOTCS HEOOXOIMMBIMHU JIJISl PELLIEHUS TeX 3a7a4, KOTOpbIE
BXOJISIT B KOMITJIEKT TEKYIIErO Tara OJMMIIMA/bI (BO BCEX BO3PACTHBIX Mapasuiensix). Mckimouenue
CIPABOYHBIX JaHHBIX, BXOJSIIMX B IPUBOJUMBIA CIIMCOK M MMEIOUIMX OTHOLIEHHWE XOTs Obl K

OI[HOI\/JI U3 3a4a4, npearara€MbiX B KOMIIJICKTEC, HCAOITYCTUMO.

§1. OcHOBHBIE (pu3MYECKHE H ACTPOHOMUYECKHE MOCTOSTHHbIE

3

['paBuTanmonHas nocrosiaHas G = 6.672:10 1 M3 xrtc?

CKOpOCTH cBeTa B BakyyMe € = 2.998-10% m/c

YHuBepcanbHas razoBas moctosinaas 4= 8.31 m2kr-c 2K momp
[Tocrosnnas Credana-bonpimana ¢ = 5.67: 108 krc K™

Macca nmpotona mp = 1.67- 10" xr

Macca anextpoHa me =9.11- 103 kr

ActpoHoMmuueckas eauHuna 1 a.e. = 1.496:10" M

IMapcek 1 ik = 206265 a.e. = 3.086:10™° M
[Tocrosinnas Xa66ma H = 72 (xm/c)/Mnk

§2. Nanubie 0 CosHue

Pagunyc 695 000 kxm

Macca 1.989:10* kr

Ceerumocts 3.88-10% Br
CriextpanbHblii kitacc G2

Bunumast 3Be3Has Bennunna —26.78™

AOcomroTHas 6osoMeTprIecKas 3Be3jHasi BeTUIMHA +4.72™
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ITokasarens nsera (B-V) +0.67"

D¢ dexruBnas Temmneparypa S800K

CpenHuii ropu30HTAIBHBIN Napauiake 8.794"

VHTerpaIbHBIil OTOK SHEpruy Ha paccTosHnu 3emmn 1360 Br/vm?

2
[ToTOK 3HEPruM B BUAMMBIX JIydax Ha paccrosHuu 3emian 600 Br/m

JlaHnHble 0 3eMiie

Okcuerrpucutet opouTst 0.017

Tponuueckuii rog 365.24219 cyrok

Cpennsist opbutanbHasi ckopocTb 29.8 km/c

[Tepuon Bpamenust 23 yaca 56 Munyt 04 cekyHIb

Haxnon skBaropa k sknunTuke Ha snoxy 2000 rona: 23° 26’ 21.45"
OKBaTOpUaAIbHBIN paguyc 6378.14 km

[Tonstpublit pagnyc 6356.77 km

Macca 5.974:10% kr

3

Cpenssis INIOTHOCTD 5.52 r'cM

O0BemMubIi coctaB atmocdepsl: N2 (78%), O, (21%), Ar (~1%).

§3. lannble o Jlyne
Cpennee paccrosaue ot 3emun 384400 km

MunumanbHoe pacctosiHue oT 3emin 356410 km

MakcumanbsHoe paccrosiue ot 3emian 406700 km
Okcuentpucurer opoutst 0.055

Haxon mnockoctr opOouTsI K dKmmmnTike 5°09’

Cunepuueckuit (3Be3aHbIH) nepuo oopamenus 27.321662 cytok
Cunoaunueckuii nepuon obpamenus 29.530589 cytok

Pamnyc 1738 km

Macca 7.348-10% xr nmu 1/81.3 maccer 3emmu

Cpenusis mnoTHocTs 3.34 reM S

Busyanbnoe reomerpuueckoe anboeno 0.12

Bunumast 3Be31Has BeTU4YrHA B TIOJTHOTYHHE ~12.7"

§4. ®usnyeckne xapakrepuctuku CoJHIA U TUIAHET
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II;manera Macca Pagnyc ITmot- ITepuon Haknon | I'eo- | Bun.
HOCTb BpallleHUsI | DKBATOpa | 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
Mepxkypuit | 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
Bemuis 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 HauOOJbIIIEH OJIOHTallUU BHYTPCHHUX IVIAHET U CPCAHCTO IPOTUBOCTOSHN A BHCIIHUX

IJIAHCT.

** _ oOpaTHOE BpallleHHE.

§5. XapakTepucTuku opoUT NJIaHeT

IImanera Bonpmas nonyoch | OkcueHt- | Hakinon k ITepuon CHHOIUYECKHI
PUCHUTET |IJIOCKOCTHU | OOpalieHus IEpUOJL
SKJIUNITUKHU
MJIH.KM a.e. IpaycCsl 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
3emist 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
FOnurep 778.3 5.2028 0.0483 1.308 11.862 ner 398.9
Carypn 1429.4 9.5388 0.0560 2.488 29.458 ner 378.1
VYpan 2871.0 | 19.1914 | 0.0461 0.774 84.01 ner 369.7
Henryn 4504.3 | 30.0611 | 0.0097 1.774 164.79 ner 367.5
§6. XapakTepuCTHKH HEKOTOPBIX CIIYTHUKOB IIAHET
CnytHuk | Macca | Paguyc |IInotHocTs | Pammyc Ilepuon |I'eomer-| Buaumas
opOUTHI |OOpamieHus | pud. 3BE3/IHAS
anmpOeno| BemuuuHa*
KT KM r/em” KM CyT m
3emus
JIyna |7.348:10%| 1738 | 3.34 | 384400 | 27.32166 | 0.12 | 127
Mapc
®oGoc  |1.0810°| ~10 | 20 | 9380 | 031910 | 0.06 | 113
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Jleiimoc | 1.8:10° | ~6 | 17 | 23460 | 1.26244 | 007 | 124
KOnurep

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

Esporma | 4.810% | 1569 3.01 671100 | 3.551181 | 0.64 5.3

Tamnven | 1.48-10° | 2631 1.94 1070400 | 7.154553 | 0.42 4.6

Kammicro | 1.08-:10 | 2400 1.86 1882800 | 16.68902 | 0.20 5.7
Carypu

Tedus 75510 | 530 1.21 294660 | 1.887802 | 0.9 10.2

Jlnona 1.05-10%* | 560 1.43 377400 | 2.736915 | 0.7 10.4

Pes 2.49-10°' | 765 1.33 527040 | 4517500 | 0.7 9.7

Turan 1.35:102 | 2575 1.88 1221850 | 15.94542 | 0.21 8.2

Sner 1.88-10' | 730 1.21 3560800 | 79.33018 | 0.2 ~11.0
Ypan

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

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

Ym6pions | 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

OGepor | 3.03-10% | 761.4 1.64 583500 | 13.46324 | 0.24 13.9
Henrtyn

Tpuron |2.1410%| 1350 | 2.07 | 354800 |5.87685** | 0.7 | 135

* — JUIS TOJTHOJIYHUS MJTH CPEITHETO MMPOTUBOCTOSIHUSL BHEIITHUX TUIAHET.
** — oOpaTHOE HanpaBJIEHUE BPAIICHUSI.

§7. ®opmyJibl NPUOIHKEHHOTO BHIYHCIEHUSA

sin X ~ tgX =~ X;
sin(« + X) ~ sin a + XCos;
cos(a + X) » CoSx — XSin «;
X
tg(a +X) #tga + ———;
COs“
@L+x)" =1+nx;

(X <<'1, yrJibl BhIpa)KarOTCs B pagraHax).
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