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1. BBEJAEHUE

Hacrosimmue Meroanueckne peKOMEHIALMU IOATrOTOBIECHBI [leHTpanbHON NpeaMeTHO-
METOJIMYECKON KOMMCCUEH BCEPOCCHMMCKOM OJIMMIIMAJBI IIKOJBHUKOB [0 AaCTPOHOMUHU H
HAIpPAaBIIEHbl JJI1 Pa3bSICHEHUS COOTBETCTBYIOIIUM METOAMYECKUM KOMHUCCHSM U KIOPH OOIIMX
IIPUHUMUIIOB MPOBEACHUS U COCTABJICHUS 3aJaHUI, U IPOBEICHUH IIKOJBbHOIO U MYHHUIIMIAIBHOIO
stana Bcepoccuiickoil onmMnuansl MIKOJBHUKOB Mo acTpoHoMuu B 2018/2019 yuebnom roay B
cyobekrax Poccuiickoit ®eneparnun. MeToanueckue peKOMEHIAMK YTBEP)KICHBI Ha 3aceJaHuu
LleHTpanbHOM NPEIMETHO-METOIUYECKOW KOMUCCUU BCEPOCCUNCKONW OJIMMIIMA/bI IIKOJBHHUKOB IO
actponomuu 25.06.2018 r. ITpotokon Nel.

[IIxonbHBIA ¥ MyHULMIIAIBHBIM ATAlbl IPOBOIATCSA B CTPOrOM COOTBETCTBUU € llopsakom
IIpOBeeHU Becepoccniickon onMMIuasl MIKOJIBHUKOB, YTBEPKACHHBIM IIpUKa3oM MuHucTepcTBa
oOpa3oBanus u Hayku Poccuiickoit ®@enepauuu Ne 1252 ot 18 HosiOps 2013 r., ¢ U3MEHEHHUIMH,
yrBepxkaAeHHbIMU [Ipukazamu MunuctepctBa obOpa3zoBanusi U Hayku Poccuiickoit ®enepanuu
Ne249 ot 17 mapra 2015 1., Ne1488 ot 17 nexadps 2015 r. u Ne1435 ot 17 Hosi6ps 2016 1.

JlanHbIil MaTepuall COAEPKUT CBEIACHUS O XapaKTEPUCTUKE LIKOJBbHOTO U MYHUIIUIIATBHOIO
stanoB Bcepoccuiickoil oJMMNMaAbl IIKOJIBHUKOB IO ACTPOHOMHH, CTPYKTYpe U TEMAaTHKe
3aJJaHu}, YCIIOBUSAM IIPOBEJCHUS 3TUX 3TANOB, MATEPUAIBHO-TEXHUYECKOMY O0ECIICUEHHIO, a TAKXKE
CUCTEME OLICHMBaHUS M MpOILEAype olpeaeseHus noOeauTeneil M NpU3epoB IIKOJIBHOTO HU
MYHUIIMIIAJIBHOTO 3Tana.

Meroanueckas KOMUCCHS IO aCTPOHOMMH JKEJIaeT OPraHU3aTOpaM YCIEXOB B IIPOBEICHUU
MIKOJIBHOTO M MYHHUIMNAJIBHOTO A3TanoB oyuMmnuansl. [lo mo0bIM BoOmpocaM, CBSI3aHHBIM C
JAHHBIMHU dTallaMHi, MOXXHO OOpaTUTHCA MO DJEKTPOHHOMW mouTe K mpeacenarento llenTpanbHon
IPEIMETHO-METOIMYECKOW KOoMUCCHHM  YToibHMKOBY Oumery CrTaHUCIIaBOBHUYY TIO ajapecy

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

2. XAPAKTEPUCTHUKA COAEPKAHUSA HHIKOJBHOI'O 3TAIIA

B coorBerctBun ¢ Ilopsakom mnposeneHuss BcepocCHMCKONW OIMMIMAAbI, IIKOJIBHBIA ATall
ONIMMITUABI TIPOBOAUTCS Ha 0a3e yupexaeHuil obiero oopasoBanus B nepuosa ¢ 1 ceHTs0ps mo 1
HOs10pst 2018 rona. [lanHblil 3Tan MPOBOAUTCS B OJWH ayAMTOPHBIA Typ B TE€UYEHHWE OJHOTO IHS,
obmero s Bcex 0Opa30BaTENbHBIX  YUPEKACHHUH, MOAYMHEHHBIX OpPraHy MECTHOTO
CaMOYTIpaBIIeHUs, OCYIIECTBISIIONIEMY YIpaBiieHHe B cdepe oOpazoBanus. K ydacturo B dTame
JOTTYCKAIOTCS BCE XKeNalolue, MPoXoasaiire o0yueHre B TaHHOM 00pa30oBaTeIbHOM YUPEKICHUH B
5-11 «xnaccax. JlooOoe orpaHuyeHue CIUCKAa YYAaCTHUKOB [0 KAaKUM-IHOO KpUTEPUSIM

(ycneBaeMOCTB IO pa3JIMYHBIM IpEaAMETaM, PE3YyJIbTAaThbl BRICTYIIIICHHUA Ha OJIMMIIMAAax IMPOIIJIOTO


mailto:ougolnikov@gmail.com

roma W T.O.) sBIseTcs HapymieHuem llopsnka mpoBeneHust Bcepoccuiickoit  onmMMImmanbl
IIKOJIbHUKOB U Kamezopuuecku 3anpeujaemca. B coorBerctBun ¢ nyHktom 10 Tlopsiaka
MIPOBEICHUHN OJIUMIIUA[IbI, KaAMme2opuveckKu 3anpewjaemcs B3MMaHHUE IUIAThl 32 ydacTHE B
OJIUMITUA]IE.

[[IxoJIBbHBINA ATAn HE3aBUCUMO MPOBOJUTCS B IIECTH BO3PACTHBIX Mapayuiessix: 5-6, 7, 8, 9,
10 u 11 xnaccel. B coorBercTBuM ¢ Ilopsakom nposenenus Beepoccuiickoi 0IMMITAAb], yYaCTHUK
(B TOM 4YHCIIe MOJIOXKE 5 Kilacca) BIIpaBe BBITIONHATH 3aJaHHs 3a Oojiee crapimii kiaacc. B atom
Clly4ae OH JOJDKEH ObITh NMpEeAyNpexkIeH, YTO B ciaydyae KBalM(UKAIMM B CIHCOK YYaCTHHUKOB
MoCNeAyoIUX dTanoB  Bceepoccuiickoit  onummuangsl  (MyHULIMIAIBHOTO, PETHOHAIBHOTO,
3aKJTFOYUTEIIFHOT0) OH OYJIET BBICTYIATh TaM B TOM K€ CTapIei mapaieim.

[lo xomy WIKOJIBHOTO ATama YYacTHHKAM MpeJjaraerca KOMIUIEKT  3aJaHui,
MOJATOTOBJICHHBIX OTAETBHO JUIsI KaXI0M M3 Bo3pacTHhIX mapaiieneid. KonwuecTBo 3amaHuii B
KaKIOW BO3PACTHOM Mapaijiend cocTaBisieT He MeHee 4 u He Oonee 6, B 3aBUCUMOCTU OT
BO3pPACTHOM Mapajuiesid ¥ IJUTEIBHOCTH dTana. PekoMeHIyemas JIUTEIbHOCTh dTala U YUCIo

3a/IaHUI MPUBE/ICHBI B TAOJIHIIC:

Bo3spacTthas napaiiens 5-6kn | 7xin | 8w | 9k | 10 km. | 11 k.
JnutenbHOCTD 3Tana (Jac) 1 1 1 2 2 2
KonnuectBo 3amanuii 4 4 4 6 6 6

YacTe 3amaHuii MOKET OBITH OOIIEH I HECKOJbKMX BO3PACTHBIX Mapajuiesiel, OTHAKO
KOHKYpPC U TOJBEJACHHE HTOIOB JIOJKHBI OBITh OTIAENbHBIMU. 3aJaHus JUIS IIKOJBHOTO JTara
pa3pabaTbIBalOTCd MYHHUIMIIQIBHONH NpeAMETHO-METOAMYECKOH KoMHccHeH, (opMHUpyeMoit
OpraHOM MECTHOTO CaMOYIpPaBJIeHHs OOpa3oBaHHEM, W SBIAIOTCA OOLIMMM JJs  BCeX
00pa30BaTeNbHbIX YUYPEKICHUH, IOAKOHTPOJIbHBIX JaHHOMY oOprany. OCHOBHbIE NPUHIUIIBI
(GbopMUpPOBaHNS KOMIUJIEKTA 33JaHUH OMKMCAHBI B YaCTH 4 HACTOSALIUX PEKOMEHIAllUH.

Pemenue 3amanuii mpoBepsieTcss KIOpH, (OPMUPYEMBIM OPraHU3aTOPOM OJMMIIHAABI -
OpPraHOM MECTHOT'O CaMOYIIpaBJIEHUs, OCYILECTBIISIONMM yrpaBieHue B cepe obpazoBanus. Ha
OCHOBE IIPOTOKOJIA 3acelaHusl KIopU (HOPMUPYETCS CHUCOK MOOennuTeNned U MpU3epOoB HIKOJIBHOTO
srana. [lodHBIA NPOTOKON ONMMMMAALI C yKa3aHWEM OIEHOK BCEX YYaCTHHKOB (HE TOJBKO
noGenuTeniel U Mpu3epoB!) mepesaroTcst B OpraH MECTHOTO CaMOYIPaBJIEHUS, OCYIECTBISIONINN
yIpaBiieHue B cepe 00pa3oBaHusl.

Ha ocHOBe MpOTOKOJIOB MIKOJIBHOTO 3TAarla 10 BCEM 00pa30BaTENbHBIM YUPEKICHUIM OpraH
MECTHOTO CaMOYIMpaBJIEHUS YCTAaHABIMBAET NPOXOAHOM Oaml — MHUHUMAIbHYIO OLEHKY Ha

IIKOJBHOM J3TalIC, HeO6XOIII/IMy10 AJId y4acTusi B MYHUIIUTTIAJIBHOM 3Tarie. I[aHHBII‘;I HpOXOZ[HOﬁ Oamn
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yCTaHABIWBACTCA OT/AEIBbHO B BO3PACTHBIX mapamiensx 7, 8, 9, 10 u 11 kimaccoB U MOXKET OBITh
pasHbBIM JUIS 3TUX mnapawiensx. Ha ocHoBe stux OamnoB, (GopMupyeTcs CIHCOK Y4aCTHHKOB

MYHUIIUIaTBHOTO 3Tana Beepoccuiickoit omumnuans mo acrpoHomuu 2018/2019 yuebnoro roza.

3. XAPAKTEPUCTUKA COIAEPKXAHUSA MYHULHUITAJIBHOI'O 3TAITA

B cootBerctBun ¢ Ilopsaxkom mnpoBeneHus BcepoccHilCKOW OJMMMOUAAbLI IIKOJIBHUKOB,
MYHHUILIMNIAJIBHBIA 3Tall OJMMIIMAILI MPOBOJAUTCS Ha 0a3e opraHa MECTHOTO CaMOYIPaBJICHUS,
OCYIIECTBIISIONIECTO yIpaBieHne B cepe oOpazoBaHus, B mepuoj He mo3aHee 25 nexadps 2018
roza. JlaHHBIH 3Tar MPOBOJUTCS B OJMH ayIUTOPHBII Typ B TEUEHHE OJHOTO JIHS, OOILEro A BCex
OpraHOB  MECTHOTO  CaMOYIpaBJIGHWsT  JaHHOTO  cyOwbekrta  Poccuiickoit ~ denepanmw,
OCYIIECTBISIIOIIUX yIpaBieHHe B cdepe oOpa3oBaHus. CHUCOK YYaCTHUKOB MYHHUIIUIAIBHOTO
JTana cocrasisiercs B cooTBercTBUM ¢ llopsankom npoBeneHuss Bceepoccuiickol OJMMITHAJIBI
IIKOJIbHUKOB U pe3yJIbTaTaMH IIKOJBHOIO 3Tala OJIMMIIMAJbI 110 aCTPOHOMMHU, MPOBEIEHHOIO B
00pa30BaTeNbHbIX  YUYPEKICHMSIX,  IOJBEJOMCTBEHHBIX  JaHHOMY  OpraHy  MECTHOI'O
CaMOYIpaBIlIEHUSs, OCYILECTBIISIONIETO YIIpaBlieHue B cepe oOpazoBaHusl.

MyHUIIMDIANBHBIN 3Tall MPOBOJAUTCA HE3aBUCUMO JJid IIKOJIbHUKOB 7-11 kiaccoB. B
cootBercTBUM ¢ Ilopsakom mposenenuss Beepoccuiickoil onumnuanel, y4acTHUK (B TOM YHUCIIE
MOJIO’KE 7 Kjlacca) BBIIIOJIHSET 3a/aHus 3a Oosiee cTapliuMil KJIacC, €CJIM OH BBINOJHSII 3aJaHUs
HIKOJILHOTO dTama 3a JToT ke kijacc. OH JoikeH OBITh MNPenynpexsieH, 4YTo B cllydae
KBaTM(UKAIIMM B CIHCOK YYaCTHUKOB TIOCIEAYIONIMX JTamoB Bcepoccuiickoll onuMIUabI
(pernoHaIbHOTO, 3aKITIOYUTEIHFHOTO) OH OY/JIET BBICTYINATh TaM B TOM e CTapiiel mapaiesy.

[To xomy MyHHMLMIAJIBHOIO JTama Yy4YacTHMKAM IpeJularaercs KOMIUIEKT 3a/laHui,
MOATOTOBJIICHHBIX OTIEIBHO A1 KaXJOW M3 BO3pacTHBIX mapamiened. KomumdectBo 3amaHuil B
KaX/10i BO3pacTHOW mapajuleld cocTaBiseT He MeHee 4 M He Oonee 6, B 3aBUCHUMOCTH OT
BO3PAaCTHOM Mapajulelid M JJIUTEIBHOCTH dTana. PekoMeHJyemas IIMTEIbHOCTh dTalla M YHCIIO

3a/IaHUI PUBEICHBI B TAOJIHIIC:

Bo3spacrtHas napaiens Txn | 8xi. | 9k | 10k | 11 k.
JlnntenbHOCTH 3Tamna (Jac) 2 2 3 3 3
KonnuecTBo 3ananunii 4 4 6 6 6

Yactp 3agaHuii MOKeT OBITH OOIIEH /I HECKOJIBKHX BO3PACTHBIX MapaijIesieid, OJHAKO
KOHKpr U IIOABCACHUEC UTOTOB OOJIKHBI 6I>ITI) paSJIeJ'H)HBIMI/I. 3a)1aH1/m JJISA MYHI/II_[I/IHZU'II)HOFO aTaria

pa3pabaThIBalOTCA PETMOHATIBHON MpeAMETHO-METOAMYECKOH KOMHCCHEH, popMHUpyeMoil opraHoM
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roCyJIapCTBEHHOM BIacTH cyObekTa Poccuiickoit denepannn, OCymeCTBISIONAM TOCYAapCTBEHHOE
yIpasiieHue B cepe 00pa3oBaHus, U ABISIOTCS OOIIUMHE 711 BCEX MyHULIUTIAIBHBIX 00pa30BaHUM,
BXOJSIIMX B JaHHBIA cyObekT P®D. OcHOBHBbIE MpUHIMITEI (POPMUPOBAHHS KOMIUIEKTA 3aJaHHH
OnucaHbl B 4YacTH 4 HACTOALIMX peKoMeHAauuil. PenieHue 3agaHuil MpOBEPSIETCS KIOPH,
dbopMUpYEeMBIM ~ OpPraHU3aTOPOM  OJMMIIMAABI — OPraHOM  MECTHOTO  CaMOYIIPaBIICHUS,
OCYILECTBIISIIONINM yIpaBieHue B cepe obpasoBanus. Ha ocHOBE mMpoToKoja 3acelaHus KIOpU
dopmupyeTcsi COUCOK MOoOenuTeNneil W MpHU3epoB MYHUIMMAIBHOrO dTama. [loiHBI TPOTOKOI
OJIUMITUAJBl C YKa3aHHEM OLICHOK 6cex yyacmuukoé (He TOJIbKO MmobenuTeneid u mpuszepo!)
MepearoTcss B OpraH ToCydapCTBEHHOW Biacth cyObekta Poccuiickori  ®Denepanmw,
OCYILECTBIISIOUINHA TOCYJapCTBEHHOE YIpaBJieHHE B chepe 0Opa3oBaHMUA.

Ha ocHOBe IpOTOKOJI0B MYHUIIMIIAIIBHOTO 3Tala 0 BCEM MYHMIMIAIBHBIM 00pa30BaHUAM
OpraH TrocyIdapCTBEHHOW BiacTu cyObekta Poccuiickoit @enepanuu, OCYIIECTBISIONUN
rocyIapCcTBEHHOE yrpaBieHue B cdepe o00pa30BaHUs, YCTaHABIMBAET NPOXOJHOW Oamnm —
MUHUMAJIbHYIO OLEHKY Ha MYHHUIMIAJIBHOM 3Tane, HEOOXOAUMYIO JJIsl y4acTus B PErMOHAIbHOM
stane. JJaHHBIA TPOXOAHOW Oaiyl yCTaHABIMBACTCS OTACIIBHO B KaXKJI0W BO3PACTHOW Mapayliein u
MOKET OBITh pa3HBIM I pas3HbIX mapamieneil. Ha ocHoBe 3Tux GamnoB (opmupyercs CIHCOK
YYaCTHUKOB pEruoHaIbHOro 3Tana Bceepoccuiickoil onmumnuaasl 1o actponomuu 2018/2019

yueOHOro roja.

4. OBIIUE TPUHLHUNBI PA3PABOTKH 3AJAHUMA W ®OPMHUPOBAHMS
KOMIIVIEKTA

[IIxonpHBIN 3Tan Becepoccuiickod oMMIIMA/IbI IIKOJIBHUKOB SBJISIFOTCS €€ MEPBBIM 3TANlOM.
Ero nens cocTouT B nomyiaspru3alivii aCTPOHOMUYECKUX 3HAHUM CPEAU IIMPOKOIO Kpyra yyauuxcs,
VKpEIJIEHUE CHUCTEMBI IIKOIBHOTO aCTPOHOMHMYECKOTO 00pa3oBaHUs. MYyHUIIMNAIBHBIN JTam
Bceepoccuiickoit onuMnuaabl MIKOJIBHUKOB SABJISIETCA €€ BTOPBIM 3TanoM. Ero menb COCTOUT B
BBIZICJICHUH OJIAPEHHBIX IIKOJBHUKOB, CIIOCOOHBIX PEIIaTh 3a/1a4d TMOBBIIICHHOW CIIOXHOCTH TIO
JTAaHHOMY IIPEJIMETY.

OcCHOBHBIE TPUHIIUIBI, B COOTBETCTBUU C KOTOPBHIMU (OPMHUPYIOTCA 3a/laHds TOTO WIIU
MHOro 7Ttama BcepoccuicKoN OJMMMUAIbI MIKOJbHUKOB IO ACTPOHOMHUHU, OMHUCAaHbl B KHHIE
«Bcepoccuiickas oauMIIMaa MKOJILHUKOB 1Mo actpoHomuH B 2006 roxy» (aBTop-coctaButens O.C.
VYronbaukoB, ®@enepanbHoe AreHTcTBO 1o obpazoanuio PO, AIIKulIITPO, 2006). B 2018/2019
yu4eOHOM TOAY METOAMYECKHE PEKOMEHIAINH TI0 COCTABJICHUIO 3aJIaHUI OJIMMITHAIBI Pa3padoTaHbI
B cooTBercTBUU C [lopsimkom mpoBenenust Beepoccuilckoil onMMIIMaabl NIKOJIBHUKOB, TPUHATHIM

MunucrepctBom O6pazoBanus u Hayku Poccuiickoii denepannu, npukas Nel252 ot 18 HOs0ps
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2013 ronma, ¢ U3MEHEHUsAMH, yTBEpKIeHHbIMU [Iprkazamu MuHHCTEpCcTBa 00pa30BaHUs M HAYKH
Poccuiickoit @eneparun Ne249 ot 17 mapra 2015 1., Nel1488 ot 17 nexabps 2015 r. u Nel435 ot
17 Host6ps 2016 1.

[IIxonpHbIM 3Tan Becepoccuiickor OMMMIMAAbI MIKOJIBHUKOB MO aCTPOHOMHUU MPOBOJUTCS
Cpenu MKOJLHUKOB 5-11 KJ1accoB B IIECTH BO3PACTHBIX Mmapasuiensix: 5-6, 7, 8,9, 10 u 11 knaccel. B
napauiensax 7, 8,9, 10 u 11 kinaccoB pe3ysabTaThl HIKOJBHOTO 3Talla BJSAIOTCS OCHOBOM AJis1 0TOOpa
YYaCTHHUKOB CIEAYIOLIEr0, MyHULIUIIAIBHOTO 3Tana Beepoccuiickon oMMITHAIbL.

MynununaibHbld  3Tan  BcepoccuiickoM  OJIMMMUAbl  IIKOJBHUKOB 110 aCTPOHOMHH
MPOBOJUTCS CPEAM IIKOJbHUKOB 7-11 KjaccoB B MATH BO3pACTHBIX mapawiensax: 7, 8, 9, 10 u 11
kiaccel. B mapamensax 9, 10 u 11 knaccoB pe3ysabTaThl MIKOJIBHOTO ATana SBISIIOTCS OCHOBOM JUIst
0TOOpa YYaCTHUKOB CIEAYIOIIETO, pErHOHATBHOTO dTarna Becepoccuiickoi 0IMMITHAIBL.

3amaHusi IIKOJBHOTO W MYHHUILHMIAJIBHOrO AJTama Bceepoccuiickoit oauMOuaabl 10
ACTPOHOMHUHU COCTABIISIFOTCSI HA OCHOBE METOAMYECKON IMporpaMMmbl Bcepoccuiickol OMMMITHUa b
IIKOJIbHUKOB 10 aCTPOHOMHH (CM. 4acTh 5 HACTOSIIIMX peKoMeHaaiui). [lannas mporpamma Oblia
cymiecTBeHHO rniepepadoTtana u pacummpena [{IIMK Beepoccuiickoit omummnuaasl o acCTpOHOMHH B
2017 r.

Cnucok BOMPOCOB COCTOMT M3 IIECTH MaparpaoB B COOTBETCTBUU C KOJIUYECTBOM
BO3pACTHBIX TMapajuieNied IKoJbHOro 9rtamna Bceepoccuiickoir omumnuaasl. OH  MOXET
MCIIOJIH30BATHCA MPH MOCJIEI0BATEILHOM U3YYCHUH IIPEIMETa aCTPOHOMHH B paMKaX MOJTOTOBKH K
pa3HbIM 3TanaMm Bcepoccuiickoil onummnuaznsl. Kaxkgas U3 TeM CHUCKa BOIPOCOB MOXKET HMETh
HECKOJIbKO Pa3/IesioB, JUIsl KOTOPBIX YKa3bIBa€TCA ASTall OJIMMIIMAJIbI, HAYMHAsA C KOTOPOIrO ATOT
pa3zien MOKET 3aTparuBaThbCs B OJNMMIIMAIHBIX 3aJaHUAX JAaHHOW BO3PACTHOM Mapasuielu.
Hampumep, ecniu Tema BXoIuT B mporpammy 9 kiacca ¢ moMeTkou «MynuyunanvHulii 2man», TO
OHAa MOXKET OBITh OMHUCaHa B 3aJ[aHUSX MYHHIIMIIAILHOTO, PETHOHAIBLHOTO W 3aKIFOYUTEIBHOTO
JTama OJMMIIHAIBI B 9 Kiacce, a Takke Ha moOoMm stame onumnuansl B 10-11 kmaccax. Takum
o0pa3zoM, mporpamma IIKOJBHOTO W MYHHUIIUIIATBHOTO ATArlOB MOXKET OXBAaThIBATh BCE TEMBI U
MOHSTHS, OMUCAHHBIE B METOJUYECKON IMporpaMMe BCEX OTaloB MPEABbIIYIIUX BO3PACTHBIX
napajuiesiei.

MeTtoauueckasi mporpaMma OJIMMITUABI MO aCTPOHOMHH, B YAaCTHOCTH, BKJIIOYAET B ceOs
OCHOBHBIE TIOHATHUSI U BOIPOCHI M3 KypCOB (DM3WUKH M MATEMATUKH, HEOOXOIUMBIC NIJISI PEIICHUS
OJIMMITHA/IHBIX 3aJlaHUM M0 aCTPOHOMHUHU HA JTAHHOM 3Tare B JAHHOW BO3PACTHOMN Mapajuiesid. JTH
MOHSATHUS TAK)KE OMUCAHBI B IPOrPaMMe.

Jns xaxmoll W3 BO3pACTHBIX MapajuieNiell JOKeH OBbITh MPEVIOKEH CBOW KOMILIEKT
3aJIaHu, TP STOM HEKOTOPHIE 33JIaHUSI MOTYT BXOJIUTh B KOMITJIEKTHI TT0 HECKOJIBKUM BO3PACTHBIM

napajuiensiM (Kak B HWAGHTUYHOW, Tak W B OTIM4Yawoledcs Qopmynuposke). Jlomyckaercs



WCIIOJIb30BAHUE HEKOTOPBIX 3aJaHMM Uil HECKOJIbKUX BO3PACTHBIX Mapajuieieil, Mpu 3TOM
COCTaBIICHUE WTOTOBOM PEUTHUHTOBOW TaONMWIBI, W TOJBEICHHUE HTOTOB B JTHX TMapajuIelsx
MIPOBOJIUTCS OTACIIBHO.

Ucxons w3 menedl W 3aaad MIKOJIBHOTO M MYHHUIIMIAIBHOrO 3TanoB Bcepoccuiickoit
OJIMMITUABI 110 ACTPOHOMUH, PEKOMEHIyeTCs Mpesiarath mKoJIbHIUKaM 6-8 kiaccoB 1o 4 3agaHus,
a mkonpHUKaM 9-11 kimaccoB mo 6 3amanuii. Kaxxnoe 3aanue KOMIUIEKTa He JJOJDKHO OBITh CBSI3aHO
C APYTMMH 33JJaHUSIMH B 3TOM e BO3PACTHOM Mapasuienu.

Ha mnepBom »tame paboThl IO COCTaBICHHUIO 3aJaHMii HeoOXoIuMo co3naTh 0asy,
COJIepKallyl0 MPUMEPHO BIBOE OoJiblIee YHCIO 3aJaHUi-KaHIUAATOB, YeM 3TO Tpelyercs ais
npoBeaeHus yTana Oaumnuazsl. 3aJaHus MKOJIBHOTO ATana MPOXOAST HE3aBUCUMYIO SKCIIEPTU3Y B
MYHHIIUITATbHOW METOJMYECKOH KOMHCCHH, Ha OCHOBE KOTOpoW Qopmupyercs Ooiee y3Kui
KOMIUIEKT, KOTOPBIM HPOXOJUT IOBTOPHYIO SKCIEPTU3Y B MYHUIMNAIBHOW METOJUYECKON
KOMHUCCHM. 3aJaHusi MYHUIUNAIBHOILO 3Tana MNPOXOAAT JKCIEPTHU3Y B  PETMOHAIbHOU
METOJINYECKON KOMHCCHUHU.

Ha BTrOpoM sTame Bce 3amaHusi, OTOOpaHHBIC B MPEIBAPUTEIHHBIN KOMIUIEKT, MPOXOAST
METOJMYECKYIO MPOBEPKY, B XOAE€ KOTOPOW Ka)XJAOMY 3aJaHHUI0 MpUCBauBaeTcs MyHKT M3 Crnucka
BONPOCOB (MYHKT 5 HACTOSAMIMX PEKOMEHAINii), COOTBETCTBYIOIIUN TeMaTHUKE 3aJaHUs, a TaKKe
kareropust cinoxHocty (1 wim  2). Kareropus 1 mnpucBamBaercs 3aJaHusM, HMEIOIIUM
OJIHOCJIOKHYIO CTPYKTYPY PEIICHHS, CBA3AHHYIO C MPUMEHEHHUEM OJTHOTO-BYX aCTPOHOMHYECKUX
dakToB WM (U3NYECKUX 3aKOHOB. 3aJaHHUsl KAaTeropuu 2 HMMEIOT MHOTOATAIHOE pelIeHHe,
TpeOyroliee mocieoBaTeIbHOe MPUMEHEHNE HECKONbKUX ()aKTOB M 3aKOHOB U MAaTEMaTHYE€CKOTO
anmapara. Bce 3amaHus MIKONIBHOTO 3Tana Bcepoccuiickoil onuMMIMaabl IMIKOJIBHUKOB JTOJKHBI
MMeTh KaTeroputo 1 W 3aTparuBarh BOMPOCHI MeTOonUYECKOW MporpaMMbl (4actb 5),
COOTBETCTBYIOIIME IIKOJbHOMY 3Tamy g JaHHOW BO3PACTHOM Mapajuleli U BCEM 3Taram
OpeapIayluux napaieneii. KommiexkTsl 3agaHuii MyHUIUMDAIBHOIO AJTama Bcepoccuiickoi
OJIUMMHAABl  IIKOJBHUKOB IO  aCTPOHOMHHU  JIOJDKHBI — XapaKTEPU30BATHCS  CICAYIOIIUM

pacnpenesneHrneM 3aJaHui 1Mo CII0KHOCTH:



3ananue Bospactnas napaniens
7 K. 8 KIL. 9 k. 10 k. 11 k.
3amaunue 1 1 1 1 1 1
3ananue 2 1 1 1 1 1
3amanue 3 1 1 1 1 1
3amanue 4 1 2 1 2 2
3ananue 5 - - 2 2 2
3amanue 6 - - 2 2 2
Bonpocsbi §1,2% §1-2,3* | §1-3,4* | §1-4,5*% | §1-5,6*

Ilpumeuanue. B napacpaghax, ommeuennvix 38e300ukoti (*), UCNONBLIVIOMCA MONLKO MeMbl,

coomeemcemeyrowue UKOJIbHOMY U MYHUYUNATIbHOMY SmMandam.

KoMmiekT 3agaHuii B KaxJOW BO3PACTHOM NapajUieNM JOJDKEH TaKXKe XapaKTepU30BaThCS
METOJIMYECKON TIOJHOTOM: Bce 4 ymbO0 6 3amaHWil JOJDKHBI COOTBETCTBOBATH PA3HBIM TYHKTAM
CIIMCKa BOMPOCOB IO aCTPOHOMHUHU (IIYHKT 5 HAcTOSAMUX pekoMmeHaanuii). CucremMa OIEHUBAHUS
3aJjaHUl JOKHA OBITh MIACHTHYHOM (8-0ayibHOI) NI BCeX 3aJaHUid, HE3aBUCUMO OT UX TEMbI U
YPOBHSI CJIOKHOCTH.

3aaHus IKOJIBHOIO U MYHHUIIMIAIBHOTO ATana JI0JKHBI UMETh TEOPETUUYECKUI XapakTep,
He TpeOoBaTh JJII CBOErO pPEIICHUs KaKUX-JINOO aCTPOHOMHUYECKHX INPUOOPOB M 3JIEKTPOHHO-
BBIUMCIUTENBHBIX CPEACTB (32 HCKIIOYCHHEM HENMPOrpaMMHUPYEMBIX KalbKyIsTOPOB). 3alaHus
JTOJI’KHBI BBITIOTHATHCS B ayAUTOPUU, O€3 BBIX0/1a HA YIIHILY.

Jiga  xaxzaoro 3anaHus, pa3pabOTaHHOrO JUIsl UIKOJIBHOTO JTamna, MYHUIUIAIbHas
IPEeIMETHO-METOINYEeCKasi KOMHUCCHUS JOJDKHA pa3paboTaTh MOAPOOHOE pElIeHUE C y4eTOM BCeX
BO3MOXHBIX CIIOCOOOB, a TakXe PEKOMEHJAlMU MO OLICHWBAHUIO PEIICHUs yYaCTHUKAMU B TOM
clIydae, €clM 3aJlaHue PEIIEHO HE MOJIHOCThIO. IIponenypa oneHuBaHus penieHM M MOABEICHUS
WUTOTOB ONHCaHA B YaCTU 8§ HACTOAIIMX PEKOMEHIAlMi. AHaTOTMYHas paboTa MPOU3BOIAUTCS
PErHOHAIBHON MTPEAMETHO-METOANYECKON KOMUCCUEN VIS 3aJaHUI MyHUIIMIIAJIBHOTO 3TaIla.

Yacte 6 HACTOAIMX PEKOMEHJIALUN CONEPKUT IHPHUMEPHl 3aJaHUN, COOTBETCTBYIOIIUX
pa3HbIM BONPOCAM CIIMCKA C Pa3HbIM C Pa3HbIM YPOBHEM CJOXHOCTU. [laHHBIE 3alaHUs MOTYT
HCIIOJIb30BAThCS Kak 00pasell /Ui COCTAaBJIEHUS! KOMIUIEKTa IKOJIBHOTO M MYHUIIMIIAIBHOTO 3Tara
Bceepoccuiickoit onuMnuazsl Mo aCTpOHOMUHU C YYETOM MPUBEACHHBIX BBILIE PEKOMEHAIH, HO He

Mo2ym BKIIIOYATHCS B 3TH KOMIUICKTBI HAITPAMYTO.



5. METOAUYECKAS ITPOI'PAMMA OJIMMIINABI 11O ACTPOHOMUH

Ipumeuanue. Tembl pazaenceHsl o naparpadam, COOTBETCTBYIOIIUM BO3PACTHBIM MapayuiesisM (0T
5-6 no 11 xnacca). Ecnmu mist 9actu TeMbl yKa3aH OINPEACIICHHBIA 3Tal OJMMIIHAIAbI, OHAa MOXKET
OBITH 3aJEHCTBOBAHA B 3aJaHHAX OSTOr0 W Oosiee IO3JHHUX DTANOB OJUMIIMAABLI BINIOTH 10
3aKJIF0YUTEIbHOr0. JIro0as M3 TeM MOXKET OBbITh 3a[cHCTBOBAaHA Ha JOOOM dTare OJMMIIMAIBI B

OoJiee cTapiiield BO3pacTHOU Mapauieiu.

§ 1. 5-6 xkaaccel (TOJBKO IIKOJIbHBIN 3TAIN).

1.1. OcHOBHBIE OOBEKTHI 3BE3JHOTO HEDA.
Co3Be3aus U HawOoyiee SIpKUE 3Be31bl HeOAa. YCIOBHS HMX BHIAMMOCTH B Pa3HbIC CE30HBI roja.
OpHEeHTHPOBAHKE HA MECTHOCTH I10 MOJIAPHOM 3Be3ze. AcTepu3Mbl. Buaumble OTINYHS IJIAHET OT

3BC31.

1.2. Bunumoe nuxenue Conuia no HeOy.
OKIUNTHKA, 30JuakanbHble co3Be3nusd. Ilomokenne CoJiHIIA B CO3BE3NHMAX B 3aBHCHUMOCTH OT

BPEMEHHU roJ1a.

1.3. Conneynas cucrema.

Crpykrypa u coctaB CoslHeUHOH cHCTeMbl. AcTpoHomHueckas eauHuua. [Imanerst CosiHEUHOM
CHUCTEMBI: paguychl OpOMUT, (HU3MUYECKUE XAPAKTEPUCTUKHU (pa3Mepnl, ¢opma, Macca, IIOTHOCTD,
nepuos BpaieHusi). OOpamenue 3emian Bokpyr CoiHIla, Kak HOpUYMHA CMEHBl BPEMEH Toja.

Kpynueiimue ciytHuky miaHeT. Cuctemsl mupa Iltonemes n Konepuuka.
1.4. OCHOBBI TE€TOUCUYHUCIIEHUS.
Kanennapueiii roa. BucokocHble u HeBUCOKOCHble roja. HOmmaHCKMH UM TIpUrOpHaHCKUIN

KaJICHAAapH.

1.5. Bpamenue 3emiu.

[Tomroc u axBarop. CmeHa AHs ¥ HOuW. MI3MeHeHune Bua 3Be3AHOTO Heba B TEUEHUHU CYTOK.

1.6. OcHoBHBIE cBeneHUs O JIyHe.

JBuxenue Jlynsl Bokpyr 3emiu, ¢pasbl JIynsl. CoHEUHbIE U TYHHbIE 3aTMEHHUS.
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1.7. HauanbHble npecTaBiIeHus O CTPYKType Beenennon.
OcHoBHBIE TUTIBI 00BEKTOB BceneHHO# (3Be3/bl, TalakTHUKH). XapaKTepHbIE MPOCTPAHCTBEHHBIC

MacuTaosl.

§ 2. 7 kanace (WKOJABbHBIA 1 MyYHMIUNIAJIBHBINA 3TANbI).

2.1. 3eM4 Kak IUIaHETA.
Ulkonvnvii sman: ®durypa 3emin. DKBAaTOPHAJIbHBIA M MOJSAPHBIA paauycel. ['eorpaduyeckue

KOOPJHMHATBHI.

2.2. OcHOBBI chepruecKOi aCTPOHOMHH.

LlIxonvnvii 5man: OCHOBHBIE TOYKU M IUHUK HA HEOECHOM cepe (Topu30HT, HEOESCHBIN MepUInaH,
3€HUT, MOJIOC MUpPa, CTOPOHBI cBeTa). [loHaTHE BHICOTHI 00BEKTa HaJl TOPU3OHTOM. CBSI3b BBICOTHI
MOJIF0Ca MUPA HaJl TOPU30HTOM C IIMPOTOM HaOIOAaTENS.

MyHnuyunanvnoiti 5man: CyTo4HbIE YyTH CBETUI HAa HeOecHOU cepe Ha pa3HbIX mupoTax. Bocxon,
3axof, KynpMuHanus. ['ognunoe nsmxenue CoinHia mo HeOy. PaBHONEHCTBHS M COJHIIECTOSHUS.

ITonsipHBII N€HP U TOJApHASA HOYb. TPONMK U NOJIIPHBIM KPYT.

2.3. OnTuyeckue sBieHUs B aTMocdepe 3emiu.
UlkonvHoui sman: Pamgyra, coqHeuHble W JIyHHbIE Tajno, JokHoe CounHile (maprenuil) M JIOXKHAs

Jlyna (mapcenenuii), ceetoBble cTosIObl. Cepebpuctsie oonaka. [lonspHble cusHus.

2.4. ConHue ¥ 3Be3/1bl, X (PU3NUECKHE XapaKTEPUCTHKHU.
Ulxonvuwvui sman: Macca, paaunyc, Temneparypa ComHia.
Mynuyunanonviti 5man: OCHOBHbIE XapaKTEpPUCTUKU 3Be37: Macca, pa3Mepsl (TUTaHThl, KapJIuKn),

TeMIIeparypa, IBET (KaueCTBEHHO).

2.5. Manslie Tena ColnHEYHOU CUCTEMBI.

Ulkononoui sman: OnpeneneHue TUTAHETHI M KapiWKOBOW TutaHeThl. CBOWCTBA W OCHOBHBIC
XapaKTePUCTUKU KAPIMKOBBIX TUIAHET, aCTEPOUIOB U KOMET, YCIOBUS UX HaOmtoneHuil. [ maBHBIN
nosic acrepou1oB, nosic Koiinepa u o6xaxo Oopta. [IporcxoxaeHue 1 3BOIONNS KOMET. MeTeopsl

¥ METEOpPHBIE TOTOKH Ha 3emyie. PaguaHT METEOpHOTO MOTOKA. METEOPUTHI.

2.6. DNEeKTpOMarHUTHOE U3JIyYeHUE U CUCTEMA PACCTOSIHUM B ACTPOHOMMUH.
LlxonvHoui sman: CKOPOCTh CBETa, CBETOBOW roj. XapaKTEpHBIE PACCTOSHUS 1O OOBEKTOB

BcenenHol B CBETOBBIX T'OJaX.
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Mynuyunanonowr sman: Illkana w auama3oHbl 3JIEKTPOMArHUTHBIX BoJH. Ilapcek m meron
FOIMYHOTO Mapajulakca M3MEpPEHUsi pacCcTOsSHUU 10 3Be3A. COOTHOILIEHHWE MEXIY MapCeKoM U

CBETOBBIM roioM. [IpocTpancTBeHHO-BpeMeHHbIe MaciuTadbl BeeneHHoii.

2.7. O0mue cBeqeHus 10 MaTeEMaTHKE.
Ulkonoueii sman: EauHunbel U3MepeHUs yriioB (4acoBble W TpajycHbIE), MX yacTu. JnuHa
OKPY>KHOCTH.

Mynuyunanvuoui sman: JInaeinsie ypaBHeHUA. PelnieHue cuctem JIMHEHHBIX YpaBHEHUM.

§ 3. 8 k1ace (MKOJIBHBINA U MYHMUMNIAJBHBIN 3Tanbl).

3.1. HebGecnas cdepa.

Ulkonvroui sman. Ilonstue HebecHOM cdeprl. bonbimme u manble Kpyru Ha HebecHO#l cdepe.
VYTI0BBIE pacCcTOSIHUSA MEXYy 00BEKTaMU Ha HeOecHOM cdepe.

Mynuyunanonvii sman: KoopauHaTHl Ha MOBEPXHOCTH CEpbl aHAIOTUYHO IIUPOTE U JO0NTOTE Ha
3emiie. ['opu3oHTaNbHAS U SKBAaTOpHANIbHAS CUCTEMa KOopAauHaT. BricoTa, a3uMyT, 4acoBOW yroul,
NpSIMOE BOCXOXKJICHHE U CKJIOHEHHE TOYeK HeOecHOM cephl. BBICOTHI CBETHIT B BEpXHEH M HUKHEH

KynpMuHanuu. Pedpakius (ocHOBHBIE cBOMCTBa). He3axoasmmuye 1 HeBOCXOSIINE CBETHIIA.

3.2. llIxanbl BpeMEHHU B aCTPOHOMHUHU.

Ulkonvuwvii sman: OceBoe BpallleHHE 3€MJIM M COJIHEUHBIE CYTKA. MECTHOE M NOSICHOE BpeEMS.
Css13b ¢ reorpaduueckoi 1oarotoi. JlekpeTHoe BpeMsi, YaCOBBIE MOsCAa U YACOBBIE 30HBI.
Mynuyunanonviti 5man: 3Be31HOE BpeMsl, 3B€31HbIE CYTKU. VI3MeHeHne ycinoBUi BUIAMMOCTH 3BE3[]
B TEUEHHUE roja. 3UMHHUE, BECEHHUE, JIETHUE U OCEHHHE co3Be3aus. [loaBmkHas KapTa 3BE3AHOTO

HeOa.

3.3. OcHOBBI HEOECHON MEXAaHUKH.

HlxonvHoui sman: 3axonsl Kerepa B mpocToil GopmymnupoBke Ansi KpyroBbix opOut. Ilepas
KOCMUYECKAsI CKOPOCTb.

Mynuyunanvrviti 5man: 3akoH BceMHpHOTO TAroTeHus1. O0o0mennbie 3akoHbl Kerepa. JIBmkenue
0 DJJUIAIICY W mapabosie. DJUIMIC, €ro OCHOBHBIE TOYKH, OOJbINas ¢ Majas IOJYOCH,
sKkcueHTpucuteT. [lapabona kak mpenenbHBIN ciydail sumnca. Bropas kocMuyeckass CKOpPOCTb.

OHpCIleJ'IeHI/IC Macc HEOCCHBIX TEJI Ha OCHOBE 3aKOHA BCEMHUPHOT'O TATOTCHUA.

3.4. ComHeyHas CUCTEMA.
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Hlxonvuvui oman.: Onpenenenue paccTossHuil 10 Tea CoaHEYHON CUCTeMBI (METOIBI PAHOIOKAIINN
U CYTOYHOIrO Mapajiakca). YTIOBble pa3Mepbl miaHeT. CBsi3b YIVIOBBIX U JMHEHHBIX pPa3MEpOB
KOCMHYECKUX 00BEKTOB.

Mynuyunanonoir sman: YupoiuenHas 3anuck III 3akona Kemnepa mns mmaner ConHeuHOH
cucteMbl. Buaummoe nBmwKeHHME IUIaHET, HUX KoHurypanuu. CHIEpUYECKUN, CHUHOIWYECKHM
Nepuoabl IUTAHET, CBsI3b Mexay HuMHU. llepermersl Mexnay Iutanetramu. PacdeTsl BpeMeHH

MCKINIAaHCTHBIX ICPEJICTOB 110 3JIJIMIICAM I'omaHna.

3.5. Cucrema 3emisa-Jlyna.
UlIxonvnvii sman: CUHOAMYECKUN W CUIACPUYECKUN mepHoAbl JIyHBl. DKCHEHTPUCHTET OpPOHTHI

JIyHBI, TOUKM IEpUTES U anores.

3.6. O0mue cBeIeHUs O TJIa3e M ONTUYECKUX MPUOOpax.

UlkonvHobui sman: I'na3 Kak onTHUECKUN TpuOOp. Y CTPOMCTBO IPOCTENILINX ONTUYECKUX IPUOOPOB
JUISL aCTPOHOMHYECKUX HaOItoeHui. JINH30BbIe, 3epKaJIbHBIE U 3€pPKAJIbHO-JIMH30BbIE TEIECKOTIbI.
Mynuyunanvhoiti sman: ONTHYECKHE CXEMBbl TeleCKONoB. Ilapamerpel ONTHYECKHX CHCTEM U
n300pakeHuii: (POKYCHOE pacCTOSIHUE, OTHOCUTEIILHOE OTBEPCTHUE, YIJIOBOE YBEIMUYEHHE, MAaclITa0
M300paxeHusi, MPEIeNIbHOE YIVIOBOE pa3pellieHHue, pa3Mepbl JUPPAKIUOHHOIO H300paxeHMUs.

OrpaHuydeHust CO CTOPOHBI 3eMHOM aTMOC(EpPHI Ha Pa3peIIAIONIYI0 CIIOCOOHOCTD.

3.7. O6mue cBeJeHHs 0 MAaTEeMaTHKeE.

Ulkonoubui oman: 3anmuch OOJBIIUX YHCEN, MAaTeMaTUYECKHE OMEpalMi CO CTEICHSIMHU.
[Ipubmmxennple  BbluMcieHus. Yuciao 3Havamux  1udp. [lonp3oBaHWe  HMHKEHEPHBIM
KaJIbKYJIATOPOM.

MyHnuyunanenoiti s5man: GOpMysbl IS CUHYCa U TaHTeHCA MallbIX yriioB. KBagpaTHble ypaBHEHUS.
[Togobue ¢uryp. Ilpsmoyronbusiii TpeyroiapHuk. Teopema I[ludaropa. Ilmomanu mpocrentmx

F€OMETPUUECKUX (UTYp: TPEYTOJIbHUK, KPYT.

§ 4. 9 kaacc.

4.1. YpaBHEHHE BPEMEHH.

Mynuyunanonoiti 5man: VICTUHHOE M CpeAHEE COJIHEYHOE BpEMs, NPUUYUHBI HUX pa3IUyus.

ypaBHCHI/IC BPEMCHH, €TO XapaKTCPpHAd BCJIIMYMHA B pa3HbIC ICPUOJLI I'Oda. Amnamemma.

Saxnrouumenvuviil 5man.; MaTeMaTHIYECKOE BBIPAXKCHUC JI1 YPAaBHCHUSA BPEMCHU.
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4.2. JIBmxeHrue 3eMJId U SKJIUNITUYECKUE KOOPIUHATHI.

Mynuyunanonoiti 5man: Tponudeckuil W 3BE3AHBIM roj, mpeueccus ocu 3emnd. Hyramus
(xauecTBeHHO). IIpuHuKIBI TOcTpoeHMs KaneHaapel. COIHEUHbIH, JTyHHBIH U JIYHHO-COJIHEUHBIN
kanenaapu. IOnnanckue naTsl.

Pezuonanvuoiii sman.: DxIunTAYecKas cucteMa KoopauHaT. Abeppalius cBera.

4.3. HeOecuast MexaHHUKa.

Pecuonanvuoiii sman: >1neMeHTBI OpOMT B o00mieM ciydae. CKOpOCTh MABMKEHHS B TOUYKax
ICPUIICHTPA M aIOIEHTPa. 3aKOHBI COXPAaHCHHS JHEPIMH U MOMCHTA HMITyJbca. [[BHXKEHHE 10
runep6oine. Haknonenue opoutsl, TuHus y3i0B. [Ipoxoxaenus miaHeT mo aqucky CoiHIa, YCIoBUS

HacTyIUIeHUsI. TpeTbs KocMu4ecKasi CKOpocTb Juisl 3eMiid U Apyrux tea ColHeYHON CUCTEMBI.

4.4. Isuxxenue JIyHbl.

Pecuonanvuoviii sman. Haknonenue opoutsl, nuHus y3inoB. Jlynsl JluOpanuu Jlynel. JBrxeHue
y3710B opOuThl JIyHBI, NEpHOABl «HU3KOW» U «BBICOKOW» JIyHBI. AHOMaJIMCTHYECKUH U
npakoHn4yeckuil Mecsubl. CollHEUHbIE U JIyHHbIE 3aTMEHHs, MX THUIIbI, YCJIOBMSI HACTYIUICHHUS.

Capoc. IlokpsiTus 38e31 1 11aHeT JIyHoH, ycinoBus ux HactyruieHus. [loHsTue o npuinBax.

4.5. Illkana 3Be3HBIX BEIUYUH.
Mynuyunanonoiii sman: CBetuMocTh. OCBEIIEHHOCTh. SIpKOCTh. 3Be37Hasi BEIWYHHA, €€ CBS3b C
OCBEILIEHHOCThIO U paccTossHueM 110 oObekta. @opmyna Ilorcona. M3meHenne BUAUMOMN SPKOCTH

IJIAaHET U KOMCT IIpH UX ABUKCHHUU 10 Op6I/ITe. AHB6€,Z[O IIJTaHCT.

4.6. 3Be3abl, 00IIHME MOHATHS.
Mynuyunanonoiti >man: OCHOBHBIE XapaKTEPHUCTUKH 3BE37: TeMIlepaTypa, paadyc, Macca H
CBETUMOCTb. 3aKOH HM3Iy4eHHsI abcoioTHO YepHoro Tena (3akoH Credana-bonbimana). [lonstue

3 PEKTUBHON TeMIEpaTyphl.

4.7. JIBukeHue 3B€3/1 B IPOCTPAHCTBE.

Mynuyunanonvii  oman: TaHreHUMalbHasT CKOPOCTh UM COOCTBEHHOE JBM)KEHHE  3BE3[I.
ITpocTpancTBeHHOE NBHXKeHUE COJHIIA U 3BE3[, allE€KC.

Pecuonanvnovui oman: Iddext Homnepa. JlydeBas ckopocTb 3B€311 ¥ TPUHITUIIBI €€ U3MEPECHHUS.

4.8. JIBoitHbIE U IEPEMEHHBIE 3BE3IbI.
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Mynuyunansuoi oman: 3aTMEHHbBIEC TIEpEMEHHBIE 3Be3/1bl. ONpeieieHue Macc U pa3MepoB 3Be3] B
JIBOMHBIX CUCTEMAaX.

Pecuonanvuoii sman: Knaccupukanus TBOWHBIX: BU3YalIbHBIE, aCTPOMETPUYECKHE, 3aTMCHHBIC
nepemenHble. KpuBble Onecka M KpUBbIE BpallleHUS B JBOMHBIX cuctemax. llynbcupyromue
NEpPEeMEHHbIE  3BE3/bl, UX THIBL. 3aBHCHUMOCTh  «IIEPUOJ-CBETUMOCTbY» Uil  Iedeus.
Honronepuoauyeckue nepeMeHHbie 38e3/1bl. HoBble 3Be3/1b1. BHECOMHEUHBIE MIAHETHI, METOAbI UX

oOHapy>keHHsI. XapaKTepUCTHUKU X OpOUT, ""30Ha oduTaeMocTH".

4.9. PaccesHHbIE U IAPOBBIC 3BE3/IHBIC CKOTIIICHUS.

Pecuonanvuuiii sman: Bo3pact, puznueckue CBOMCTBA CKOIJICHUH 1 OCOOEHHOCTH BXOISIINX B HUX
3Be3/1. OCHOBHBIC pa3JIUUUsl MEXK]Y PACCESHHBIMU U IIAPOBBIMHU CKOIUICHUSIMU. JBHXKEHHS 3BE3],
BXOJIIIMX B CKOIUIEHHE. MeTol «TpyHIOBOr0 Mapajulakca» OIpeAeieHHs] PacCTOSHUS 0

CKOIIJICHHUA.

4.10. Connue.

Bce smanwi: OcHoBHble XapakTepucTuku ConHIa (BpalieHue, XuMudeckuil cocras). ColaHEeyHbIE
ISTHA, IUKJIBI COJIHEYHOM aKTUBHOCTH, AKTHUBHBIE 00pa3oBaHus B arMochepe Connua. ConHeyHas
nocrosiaHas. Yucna Bonbda. CoctaB atmocdepsl coHIa.

Mynuyunanonvii sman: Marantasie noist Ha Connane. ['enmuochepa. Maraurocdepa. ConHeuHbIi
BETEP.

Pecuonanvuuviii sman: Mexanusm sHeprosolaeneHus ConHua. BHyrpennee crpoenue CoiHua.

ConHeuyHble HEUTPUHO.

4.11. Teneckomnsl, MPOHULIAIOIIASE CIIOCOOHOCTh, TPUEMHUKHU U3ITyUCHHSL.

Mynuyunanonvii  dman: llpoHnnaromas CrnocoOHOCTh TeJNECKONa, IOBEPXHOCTHAsl SPKOCTh
MPOTSKEHHBIX 00BEKTOB TP HAOIIOIEHNUH B TEJIECKOII.

Pecuonanvuoiii sman: CoBpeMeHHble MpUeMHUKHN n3nyudeHusi: ®oroymuoxurenu, [13C-matpuis.
Abeppaiun ontuku. ONTUYECKHE CXEMbl COBPEMEHHBIX TelecKomnoB. KocMuueckue TenecKkorsl,

UHTEPHEPOMETPHI.

4.12. CTpoeHUE U TUIIBI TATAKTHK.
LlIxonvHoui sman: Mopdonorndeckue Tumbl ranakTiuk. Kinaccudukamms Xao6a.
Pecuonanvuuiii sman: AKTUBHBIE sipa TalakTUK (KiIaccUUKalus, HAOIIOIaTEIbHBIE TPOSBICHHS

u ¢usnyeckue MmexaHusMbl). [lpoucxoxxnaeHne W 3BoJIOLMS TanakTUK. KpuBble BpalieHus
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TaJIaKTUYCCKUX OUCKOB. TemHuas MaTCpus B ralaKTUKax. CBerMaCCI/IBHBIe YCPHBIC ABIPEI U OLICHKA

HnX MacCcCHI.

4.13. OCHOBBI KOCMOJIOTHH.
Pezuonanvnoii sman: Kpynaomacmradnas ctpykrypa Beenennoit. CKOIUICHUS M CBEPXCKOIIICHUS

rajakTuk. ['paBuTalinOHHOE TUH3UPOBAaHKE (KAU€CTBEHHO).

4.14. Heontnyeckasi aCTpOHOMHUS.
Hlkononoui oman: Kocmudeckue Jydd (COCTaB, DJHEPTHs, MNPOUCXOXAcHHUE). HeiTpuHo.

rpaBI/ITaHI/IOHHBIe BOJHBI. MeXaHN3MBI HU3JTy4YCHUA.

4.15. O6mue cBeneHus U3 HU3UKH.

Pezuonanvuoiii sman: Teopema Bupuana. Csi3b Macchl M d3Hepruu. CTpoeHue sapa aroma, 1edexT
MacC W DHEPTHs CB3U. BhIIENCHHE dSHEPTruu NPH TEPMOSICPHBIX PEaKIUsAX. YPaBHEHUS SICPHBIX
peakuuii (0OIIME MPUHITUIBI), PAAUOAKTUBHOCTb. OCHOBHBIC CBOHCTBA A3JICMEHTAPHBIX YACTHII

(97EKTpOH, MPOTOH, HEUTPOH, (POTOH, HEUTPUHO). AHTHUBELIECTBO.

4.16. O6mmue cBeeHMs U3 MAaTEMAaTUKH.

LIxonvHbiil 5man: DKCIIOHEHTA, HATYPaJbHBIE U JIECATUYHBIC JOTaprU(pMbl, BEIIECTBEHHBIC CTECTICHH.
Dopmyiibl TPUOIMKEHHBIX BEIYUCICHUH.

Pecuonanvuviii sman: WppannoHanbHble ypaBHeHus. Meron mpoctod wutepauuu. OreHka
norpemHocted. Yueno 3Havamux nudp. Jluneinas anmpokcumanus (rpadudecku). [lnomanu u
00BEMBI IPOCTENIINX TEOMETPUUECKUX (UTYP: AIUIUIC, HWINH/P, [Iap, IAapOBOH CErMEHT, KOHYC,
AIUTUIICOU]T (TONBKO 00BEM). YpaBHEHHs IUIOCKOCTH, 3Junca U chepsl. I'eomeTpudeckuil cMbIC
ko3 duurenToB ypaBHeHuil. TenecHblii yron. CucreMbl KOOpPAMHAT Ha IUIOCKOCTH U B
IPOCTPAaHCTBE (IIPsIMOYTOJIbHASL, MOJspHas, chepuueckas). Konnueckue cedeHus: Kpyr, 3JUIMIIC,

napabosa, rurepoosia. OCHOBHBIE CBOMCTBA. Y paBHEHHUE DIIIUTICA B TIOJISIPHBIX KOOPAMHATAX.

§ 5. 10 kaace.

5.1. /IBr>keHue B MOJIE TSKECTH HECKOJIBKUX TEJ.

Pezuonanvuuiii sman: IpunuBHoe BozaeiictBue. Chepa Xua, nonocts Pomra. OcHOBBI Teopuu

BO3MYIICHHOT'O ABUXXCHU A, TOUKU J'II/I6paI_II/II/I.

5.2. Cepuueckre KOOpIMHATHI.
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Pecuonanvnoii  sman: IlapannakTudecKuii TpEeyrojabHUK H  TpeoOpa3oBaHHe C(HEPUUECKUX

KOOpAUHAT. Brrancnenrne MOMEHTOB BPCMCHHU U a3UMYTOB BOCXO/J1a U 3aX0Ja CBCTHUIIL.

5.3. OCHOBBI CHEKTPOCKOIHH.

Pecuonanvuuiii sman: NOHATHE CHEKTpa. VIHTEHCUBHOCTb, CIIEKTpajbHAasl MJIOTHOCTh U3JITY4EHUS.
AnrcrpeM. 3akoH cmemieHus Buna. MHoronBetHas — (QoOTOMETpus, TPEACTaBICHUE O
doromerpuueckorr cucreme UBVR, mnokazarenn unBera. ChoekTp aromMa Boaopoaa u
BOJIOPOJIONION00HBIX MOHOB. KBaHTOBBIE M BOJIHOBBIE CBoiicTBa cBera. llornomenue, paccesHue,
UCITyCKaHHE 3JIEKTPOMAarHUTHOIO W3IydeHus. JImHeiuaTslii 1 HenmpepblBHBIA creKTpbl. CHEeKTpsl
pa3IMYHBIX AaCTPOHOMMUYECKHUX OOBeKTOB. CIHEKTp pa3peXeHHOro rasza (COJHEYHOH KOPOHBI,

IUTaHETapHBIX U AU((Y3HBIX TYMaHHOCTEH, MOSPHBIX cUsHUN). [Ipoduins criekTpanbHON JTHHHM.

5.4. Bnusnue 3eMHOl atMocdepbl Ha HaOII01aeMbIe XapaKTePUCTUKU 3BE3.

Pecuonanvnuiii oman: Atmochepnas pedpakius, ee 3aBUCUMOCTb OT TEMIIEPaTyphl, NABICHUS H
JUTMHBI BOJIHBI, "3enmeHbidt nmyd". [lornomenue u paccessHue cBeta B atmocdepe, 3akoH byrepa.
Omnpenenenne BHeaTMOC(HEPHBIX 3BE3AHBIX BEMMYUH 3Be37. [loHATHE ONTHYECKON TOJNIIMHBI, €€

CBSI3b C JJIMHOM IIyTH Jiy4da B CpCAc. Tennypnqecm/le CIICKTPAJIbHBIC JIMHHUU.

5.5. Knaccudukanus 3Be3/1 ¢ y4eTOM HX CIIEKTPAILHBIX XapaKTEPUCTHK.

Ulxonvuwiti  sman: CoekTpanpHas —Kiaccudukarms 3Be3n.  JlarpaMma  «IBET-CBETUMOCTBY
(leprmpynra-Paccena), «CHEKTp-CBETUMOCTbY» Ul Pa3HBIX TPYMIIT 3BE3[], PACCESHHBIX M ILAPOBBIX
3BE€3/THBIX CKOTUICHHUIA. 3B€3/1bI TNIABHOH MOCIIEI0BATENLHOCTH, TUTAHThI, CBEPXTUTAHTHI.

Pecuonanvnviti  sman:  COOTHOIICHHWE  «Macca-CBETUMOCTb»  JUIS  3Be3A  IJIABHOM

noCICaA0BAaTCIbHOCTH.

5.6. DBOIIIOINSA 3BE3I.

Hlkonvnvui >man: DBOMIOLUSA 3BE3Jl Pa3IMYHOM MacChl M MX MEpeMEIleHHe [0 Auarpamme
I'epumnpynra-Paccena. DBoironys 3B€30HBIX CKOIIIIEHUIA.

Pecuonanvuviii sman: HykineocuHTe3 B Heapax 3B€3]] pa3IUYHbIX TUIIOB WM TP B3pBIBE
cBepxHOBBIX. PaBHOBecue 3Be3a. [lepenoc sHepruu B 3Be3ze. 3Be3/1HbIe aTMOC(hEPhl U X CIIEKTPHI.
Bpemennble mikaibl 3BOJIIONUU 3Be3] (sAepHasi, TersoBas, quHamuueckas). OOpazoBaHue 3BE3I.
JlxuHcoBckas Macca. KoHeuHble cTauu 3BOJIONMHU 3Be3/: Oelible KapiWKHU, HEHTPOHHBIE 3BE3/bI,
yepHble nbIpbl. IIpenen Yanpapacekapa. I'paBuranmonssiii paguyc. Ilynbcapbl. IlmanerapHbie

TYMaHHOCTH. CBerHOBLIe 3BE3J1bl: TUIIbI, MCXaHU3Mbl U OCHOBHBIC XapPaKTCPUCTUKH. CBerHOBI)Ie
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tuna la. OctaTku u pacumupstonuecs 06071049Ku cBepXHOBBIX. Chepuueckast U TUCKOBast aKKPEILUs.

[Ipenen cBeTUMOCTU DAJIUHTTOHA.

5.7. Mex3Be3Has cpena.

Ulkonvnuii sman: IlpencraBieHne o pacnpefesIeHUU ra3a U NbUIM B IpocTpaHcTBe. [1noTHOCTS,
TEMIIepaTypa W XMMHYECKHMH COCTaB MEK3BE3AHOW cpeabl. lopsyuil ra3 M XOJIOAHBIE
MOJIEKYJIsIpHBIEe 00aka. ['a3oBbie U 1 y3HbIE TYMaHHOCTH.

Pecuonanvuuiii sman: 3aBUCUMOCTb MEK3BE3JHOIO IOIVIOIIECHUS OT JUIMHBI BOJIHBI U BIUSHHUE Ha
3BE3/IHbIE€ BEJIMUMHBI U L[BET 3B€3]l, ONITUYECKas ToIrHa. CBsA3b M30bITKA 1IBETA C MOIVIOIEHHEM B

nojioce V.

5.8. O6mme cBeneHus U3 (HU3UKHU.

LIxonvnwuitl 5man: I'a3oBbie 3aKoHbBI. TeMmepaTypa, TEIUIOBasi SHEPTHs Ta3a, KOHIICHTPAIUS YacTHI]
U JaBicHHE. TepMoamHaMuueckoe paBHoOBecue. MmeanbHbiii ra3. CBSI3b CKOPOCTH MOJICKYT W
TEMIIEPATYPHI.

Pecuonanvnoii sman: JlnmHa CcBOOOJHOTO mpoOera ¥ 4YacToTa CTOJIKHOBeHHMH. CpemHss
KBaJpaTHUYECKasi CKOPOCTh MOJIeKyn ra3a. bapomerpuueckas ¢opmyna. [lnasma. Ilpomeccs

MOHU3AIMK U peKOMOMHau. BeIpok1eHHBIH Ta3.

5.9. O011He cBEIECHUS U3 MATEMATHKH.
Pecuonanvuoii oman: Meton HauMeHbIIMX KBaJpaToB. HemnpepbiBHBIE paclpeiesieHus, HX
npocreimue napamerpol. uddepenuupoBanne u ero reomerpudeckuii cmbicia. Cdepuueckas

TPUTOHOMETPHUS (chepruuecKre TEOPEMbI CUHYCOB U KOCHYCOB).

§ 6. 11 kaacc.

6.1. HebecHas MexaHuka.

Pecuonanvnuiii sman: JIpukenue Ten ¢ nepeMeHHON Maccoi. Y paBHeHue L{MoakoBcKoro.

6.2. CBolicTBa U3ITy4EHUSI.
Pecuonanvnoiy  sman: llongpuzaumss wusnydenus. JlaBnenue cBera. @opmyna Ilnanka.
[Tpubnuxenus Pones-Jxunca u Buna. SlpkocTHas Temmeparypa. MasepHoe H3IIyueHHE.

CunxporpoHHoe u3nyuenue. Mepa nucnepcun u 3¢pdexr Papases B MeK3BE3IHOM cpere.

6.3. TanmakTUKa U rajJakTUKU.
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Hlxonvuwit 3man: GOTOMETPUYECKUE U CIEKTPAJIbHBIE CBONCTBA TAJIAKTUK PA3HBIX TUIIOB. THIIBI
HaCCJICHHUS 3BC3/1 B rajlakTHKax. cDyHKI_II/ISI CBCTUMOCTHU 3BE31. Hauansnas q)yHKLII/I}I Mmacc.

Pecuonanvuwiii sman: Coornomenus Tamm-®uiiepa u @adep-/xekcona.

6.4. Kocmouorus.

UlIxonvnviil sman: 3akoH Xa0b0i1a, KOCMOJIOIHYECKOE KpacHOE cMelleHne. PenrKToBoe n3inydeHue,
€ro CIEKTpP U (IIYKTYyaIH SPKOCTH.

Pecuonanvnoii sman: bonpimod B3peiB. WHusmuoHHas Teopus. [lepBUYHBIN HYKICOCHHTES.
[TepBuunas pexomOunanus. Pacmmpenue Beenennoii. [Ipommmoe u 6yaymee Beenennoi. Mopenb
OIHOpOAHOM wu30TponHON Bceenennoit ®puamana. AJbTEepHAaTUBHbIE Mojenu BceneHHO.
bapuoHHOe BelecTBo, TeMHas Marepus U TeMHas dHeprus. Kputudeckas IIIOTHOCTh BeeneHHOM.
Macmtabusiii paktop. YriaomepHoe U GOTOMETPUUYECKOE paccTOsiHUA. PocT HEOTHOPOAHOCTEH BO

Bcenennoi.

6.5. O0ure cBeeHus U3 PU3UKH.
Pecuonanvuoiii sman: CreuuanpHasi Teopusi oTHocuTesbHOcTH. IIpeoOpazoBanus Jlopenua.
JlopeHIIeBO COKpaIlleHHEe M PENSTHBUCTCKOE 3aMEIJICHHE BPEeMEHH. PensTuBHCTCKHH >(QeKT

Homnepa. I'paBUTallMOHHOE KPAaCHOE CMEILICHHUE.

6.6. O01IMe cCBEIEHNS U3 MATEMATHKH.
Pecuonanvuoiii sman: VIHTErpHpoBaHHE W €ro TeoMeTpuueckuid cmbicia. Dopmyrna HerotoHa-

Jleiit6nuua. Ilpocreiimue nuddepeHanbHble ypaBHEHUS B 3a/1a4ax 110 GU3UKE U aCTPOHOMMHU.

6. MIPUMEPBI 3AJTAHUI IKOJIbHOI'O 1 MYHUITUIIAJIBHOT'O DTAITA

[Ipennaraemple HUXKE 3a7aHUsl SBIAIOTCS XapaKTEpPHBIMU IMpUMEpaMH 3adad kateropuil 1 u 2,
KOTOpPbIE MOTYT HMCHOJIb30BaThCSl MPHU COCTABIEHWU KOMIUIEKTOB IIKOJIBHOTO M MYHHUIIUIAIBHOTO
sTanoB Bcepoccuiickoit oMMIIMabl MO0 aCTPOHOMHUU TIO CXEMe, ONMCAHHOW B YacTH 4 HACTOSIIHUX
peKoMeHAalui (3aa4l KaTeropuu 2 — TOJIbKO HAa MYHUIUIAIBHOM JTarne). 3ajadyu-IpuMepbl
COPTUPOBAHBI B COOTBETCTBHM C IYHKTAMH METOJMYECKOW MpOrpamMMbl ONUMIUAIbLl (4acThb 5).
3anaun He npednazHauensvl sl IPSIMOTO BKIIOUEHHUS B KOMIUIEKT 3TanoB oiaummnuaasl 2018/2019

y4aeOHOro roja.
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3ajaun MPUBEICHBI C TTOTHBIMU penieHussMA. [10100HBIM 00pa3oM B TOKYMEHTaX ISl )KIOPH
IIKOJIBHOTO M MYHUILIMMNAJIBHOTO 3TanoB Bceepoccuiickol onuMmnuaabl MO aCTPOHOMHUU JOJKHBI

OBITh MMPpEACTABJICHBI BCC 3a/1a4, KOTOPBIC BOfIHYT B KOMILIJICKT [JId 9THX OTaIlOB.

Ne 1 (Knacc: 5-11, rema: 1.3 - 06bekThl COTHEYHOM CUCTEMBI, KaTeropust — 2)

YeaoBue: C nmoBepxHOCTH Kakoi maHeTbl CONMHEYHOH cucTeMbl 3emiisi OyAeT BBIMJIANETH Spue
Bcero? Ilouemy?

Pemenne: O4eBUIHO, 3TO JOJDKHA OBITH KaKas-TO U3 OJM3KUX K 3emJie MJIaHeT — IJIaHeTa 3eMHOM
rpymmbl. [Ipu HaGmrogenun ¢ Mapca 3emist sIBASETCS BHYTPEHHEH IUIAaHETOH, U B MOMEHT
commkeHus: ¢ MapcoM MOBEpHYTa K HEMY HOYHOUM CTOPOHOMU. 3eMiisi MOTJia Obl OBITH OYCHB SIPKOM
npu HAONIOJACHUU C MOBEPXHOCTH BeHepwl, HO 3Ta IUIaHEeTa OKyTaHa IUIOTHBIM CIIOEM OOJIaKOB,
HUKakhe HeOecHble CBETWJIa C €€ MOBEPXHOCTU HE BHUAHBI. B uTore, sipue Bcero 3emisi MOKET

BBIIIAACTD C ITIOBEPXHOCTHU MepKypI/Iﬂ.

Ne2(Knacc - 5-11, rema: 1.4 - 0oCHOBBI JIETOMCUNCIIEHMS, KaTeropus - 1)

YcaoBue: B kakoM Beke «CTapblii HOBBIM ro/i» OyIyT BcTpedaTs B HOUb Ha 1 ¢eBpana?

Pemenne: B HacTosIiee BpeMs «CTapblii HOBBIA TOJl» BCTpedaeTcs B HOub Ha 14 sHBaps. Takum
00pa3oMm, JUisl BBIIIOJHEHUS YCJIOBMSI 3a/1auyd Pa3HMIIA MEXIYy HOBBIM M CTapbIM CTHJIEM JOJDKHA
yBenuuuThes emie Ha 18 gueit. C nayana XXI Beka 3Ta pasHuna BozpactaeT Ha 3 aus 3a 400 mer.
CnenoBatenbHO, JOJKHBI MTpoiTH eme 6 uukioB 1no 400 ser, To ectb 2400 neT. YciaoBue 3amauu
OyZeT BBIMOJIHATHCS Cpa3y B IBYX Bekax - 44 u 45, Tak kak ¢eBpanb 4400 roga 6yaeT BUCOKOCHBIM

B 00enX CUCTEMAX UCUHUCIICHUS.

Ne3 (Kmacc - mkonpHBIA dTam - §-11, MyHunumaneHbeid dTam - 7-11, Tema: 2.2 - OCHOBBI
ceprudeckoil acTpOHOMUH, KaTeropus - 1)

Ycaosue: Ha HEKOTOpOl IUTaHETE TPOIMK COBIAJI C MOJSIPHBIM Kpyrom. Ilox kakum yriiom ochb
BpallleHUs1 3TOW IJIaHEThl HAKJIOHEHA K IIOCKOCTU OpOUTHI? YTIJIOBBIMM pa3MepamH LIEHTPaIbHON
3Be3/1bI U aTMOChEepHBIMU P PekTamMmu peHeOpeyb.

Pemenne: O603HauMM yroJ HaKkJIOHa IJIOCKOCTH HKBATOPA IJIAHETHI K IUIOCKOCTH €€ OpOUTHI KaK €.
Toraa B 1eHb JIETHETO COJHIIECTOSHUS LIEHTpaIbHas 3B€3/1a Oy/1eT UMETh CKJIOHEHUE € U MONaJIET B
3€HUT Ha TAaKOM K€ HIMPOTE, 3TO U OYIEeT CeBEpHBIM TpPOmUKOM. A Ha mupote (90° - €) HUXHAA
KyJIbMHUHALIUA 3Be3bl Oy/leT Ha CEeBEpHOM TOpH30HTE, 3TO Oyner moispHbli kpyr. Konb oH

COBITAJIAET C TPOIHMKOM, MOJydaem € = 45°.
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Ne4 (Knacc - mkosbpHBIN ATar - 8-11, MyHuIMmaneHeIi dTan - 7-11, Tema: 2.6 - cucreMa u3MepeHus
paccTosiHul B aCTPOHOMUU, KaTeropus - 1)
YcaoBue: Ilpennonoxum, CoaHIle BMECTE CO CBOEHM IUIAHETHOM CHCTEMOW BIIETENO B LIAPOBOE
3Be3/IHOE cKorieHue paanycom 20 nk, coctosimem u3 500 000 3Be3a. Ckoabpko 3Be3/1 B HEOe 3emiin
OyIlyT IMETh TOJUYHBIN Mapaiakc 6omnbiie 0.5"?7
Pemenue: OnpenenM KOHIEHTPAIUIO 3B€3]1 B CKOIUICHUU:

n=Ny/V =3Ny/4nR> = 15 nx™.
3neck Ny - umcno 3Be3n, R u V - paguyc u o0beM ckoruieHus. YToObI mapajiake 3Be3ibl ObLI
oombme 0.5", paccrostHue 10 Hee [ He qoikHO npeBbimath (1/0.5) = 2 nk. KonudecTBo Takux 3Be371
€CTh MPOU3BECHIE KOHLIEHTPALUU U 00BheMa 11apa ¢ paguycoMm 2 1K:

N =n (4n1’/3) = N, I*/R® = 500.

NeS (Knace - mkonpHBIN dTam - 9-11, MmyaunumaneHeiil otan - 8-11, tema: 3.1 - HebecHas cdepa,
KaTeropus - 2)

Ycaosue: Koopaunatsel 3837 paBHbl a=34, d=0; a=74, d=0. HalizuTe yriioBoe paccTosiHue MEx1y
3Be371aMU Ha HeOe.

Pemienue: YrioBoe pacCTOSIHUE MEXKY 3B€3/IaMHU OINPEIEISIeTCS KaK JAJIMHA IyTH OOJBIIOTO Kpyra
HeOecHOU cdepsl, uaymas OT OJHOW 3Be3/bl K Apyroi. B Hamem ciydae, OOJBIION KpPyr - 3TO
HEOCCHBIN JKBATOP, BCE TOYKU KOTOPOro MMEHT ckioHeHue O0=0. [ToaToMy yrioBoe paccTosiHHE

€CTh Pa3HOCTh MPSAMBIX BOCX0XKJIEHUH, KOTOpas paBHa 44 uiu 60°.

Ne6 (Kinace - mkonbHbIi 3Tan - 9-11, MyHuIMnaneHeli otan - 8-11, Tema: 3.2 - mkansl BpeMEHHU B
aCTpOHOMHH, Kareropus - 1)

YcaoBue: B xakoe BpeMs rojia 3B€3/1HO€ BPEMsI COBIIAJIaET C COJIHEYHBIM BpeMeHeM? Y paBHEHHEM
BpEMEHH (pa3HULEH MEXy UCTUHHBIM U CPETHUM COJIHEUYHBIM BpEMEHEM ) ITpeHeOpeyb.

Pemenne: Ecnu yciioBue 3aaun BBINOIHAETCS, TO B COJIHEUHYIO ITOJIHOYb 3BE€3/IHOE BpeMs JOJDKHO
cocTaBiATh (4, T.€. B BEpXHEH KyJIbMHHALIMU JI0JKHA 0OKA3aThCs TOYKA BECEHHETO PAaBHOJECHCTBUS.

OTO0 TaK B JIeHb OCEHHET'0 PABHOJEHCTBUS - 23 CEHTSOpS.

Ne7 (Kmacc: 8-11 , Tema: 3.3 - ocHOBBI HEOECHOI MEXaHUKHU, KaTeropus — 1)

Yeaosue: Actepoun oOparraercss Bokpyr ConHIa O KpyroBoil opOute 3a 6 ner. Uemy paBeH
paauyc ero opouTsI?

Pemenue: I[lo Tperpemy 3akony Kemmepa pamuyc opoutel Tenma Bokpyr ComHma r B
ACTPOHOMUYECKUX EIWHHUIAX WM Tepuo] oOpalieHus Mo Hell P B romax cBsi3aHbl CIEAYIOLIUM

o0pazom: r’ = P?. Clie10BaTeIbHO, panuyc opOoUTHI acTepousa paBeH 3.3 a.e. uiau 5- 10° km.
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[IpumeyaHue: anbTepHATUBHBIE CITOCOOBI HaXOXACHUS pamuyca opOuThl (depe3 o0oOmeHubn 111
3akoH Kemepa, perneHne 3ajadyd O PaBHOMEPHOM JABW)KCHHU 10 OKPY)KHOCTH M T.IL.) TIpU

OTCYTCTBHUU OIIMOOK TaKKe OLICHMBAIOTCS B IOJIHOM MEpe.

Ne8 (Knacc - mkonbHbIN 9Tan - 9-11, MyHunMnaneHelii stan - 8-11, Tema: 3.3 - ocHOBBI HEOeCHO
MEXaHUKH, KaTeropus - 1).
YecaoBue: Xopommii GyTOOTUCT MOKET ImpHaaTh Msdy ckopocTh 30 m/c. Ha actepommax kakoro
pa3Mepa MO>KHO Urpath B gyr607a? IL10THOCTE acTepou10B CUUTATh PABHOM IJIOTHOCTH 3EMIIH.
Pemenne: Bropast kocMuueckasi CKOpOCTh Ha MOBEPXHOCTH TeJla paBHA

v = (2GM/1)"* = (8nGp/3)"* 1.
3nece M, r u p - Macca, pauyc U IIOTHOCTH Tena. [lomydaercs, 4To MpH MOCTOSHHOM MIOTHOCTH
BTOpasi KOCMUYECKasi CKOPOCTh MPSIMO MPOMOpIHOHANbHA paauycy. CkopocTs monera msua B 370
pa3 MeHbIlIe BTOPON KOCMHYECKOM CKOPOCTH Mg 3€MJIM, TO3TOMY OHa COBIIJET CO BTOPOU

KOCMHUYECKOU CKOPOCTBIO JUIsl Tela, ¢ paguycoM B 370 pa3 MEHbIINM paguyca 3emiu - 17 k.

N9 (Kmacc: 8-11, rema: 1.1 — 3Be3gHoe HeOO, 3.4 — KOHGUTYpaLIUU TUTAHET, KaTeropus — 1)
YecaoBue: 27 utonsg 2018 roga nmpousouuio BEIMKOE MPOTUBOCTOsIHME Mapca, Ipu KOTOPOM OH
Haxomwics B co3e3gum Kosepora. B kakoM co3Be3aWu MpU ITOM HAXOIWIACh 3eMIIS IS
HaOmroaTeneir Ha Mapce? MoskHO 11 ObLUTO ee Ha0JIro1aTh Ha HOYHOM Hebe?

Pemenue: 3emiis Haxonuiaack B HeOe Mapca B TOYKe, MPOTHUBOIIOJIOKHOM TMOJIOXKEHHUI0O Mapca B
HeOe 3emun. DTa TOYka HaxoauTcs B co3Be3auu Paka. HaGmromaTh 3Ty TOUKy B HOYHOM HeOe
Mapca ObL10 HeNb3sl, TaK KaK B 3TOM K€ CO3BE3/IMU B 3TOT MOMEHT Ipu HaboieHuu ¢ Mapca (u ¢
3emnu) pacnonarainock Connie. [lo otHomenuto k Mapcy, 3emis mpoxoauia KOH(UTYparuio

HWXKHETO COCANHCHUS C COJ'IHI_ICM.

Nel0 (Knacc - 8-11, rema: 3.7 - 3anuch OONbIINX YKcen, Kateropus - 1)

Yeaosue: Macca ramakruki M87 pasra 3-10'% macc Conniia, yrioBoit qmamerp 7', paccTOSHEE 10
Hee 55 MMJUTMOHOB CBETOBBIX JieT. Haliiute cpeiHIO0 MI0THOCTh FaIlaKTHKH.

Pemenne: Bripaxas maccy ConmHia B KHmorpammax, momydaem 6-10* kr. Pagmyc ramaxtukn R
paBeH 55 mitH cB.jeT*sin 7'/2 = 55 ThIC. CB.JIET WIH 5%10% m. CpenHsist IIOTHOCTH FaJIaKTUKY paBHA

p = (3M/47R?) ~ 107" kr/™’.

Nell (Knacc - 10-11, Tema: 4.3 - neGecHast MexaHUKa, KaTeropus - 1)
YcaoBue: Hekotopoe Teno ABUKETCS B MEpUTEIIMU CBOEH OpOUTHI B YETHIpE pas3a ObIcTpee, 4eM B

adenuu. Haiiiure 3KCLIEHTPUCUTET €r0 OpOUTHI.
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Pemenue: Camblii TpocTO# Crtoco0 perieHus TOM 3a7a4u - BCIOMHUTG, 4To 110 Il 3akony Kemepa
TEJIO B XOJI€ CBOEro ABM)KEHMsI BOKPYI LIEHTpaJbHOM Macchl (B naHHOM ciywyae - CosHua) 3a
paBHbBIC MPOMEKYTKH BPEMEHHU OMUCHIBACT PaBHbIC IUIOIAAM. B mepurenuu u adenuu cKopocTb
TeJla MEPHEeHAUKYJISIpHA HANpaBICHUIO Ha LIEHTP, [O3TOMY MBI MOXKEM Cpa3y IMOJIy4UTb, YTO B
nepureiauu Teiao BueTBepo Omke K ConHIy, 4eM B adesnuu. DKCLEHTPUCUTET OpOMTHI PABEH:

e=@4-1)/4+1)=0.6.

Ne 12 (Kmacc: 10-11, rema: 4.4 — nwxkenue JlyHsl, kareropus - 1)

YcnoBue: MoxHo nu Te-1u00 Ha 3emuie HaOmogaTh mokpeiTue [lonspHoi 3Be3anpr JIyHO#?
[Touemy?

Pemenne: Her, Henb3st. JIyHa MOXKET 3aKphIBaTh TOJBKO T€ 3BE3/bl, KOTOPHIC HAXOMSTCS B BOJIM3H
(ne nanee 1°) muockoctu opOutsl JIyHBI, KOTOpas IOYTH COBIAAAET (HakJOHEHa Ha 5°) ¢
TUIOCKOCTBIO OpOUTHI 3eMJIH (T.€. ¢ TUNIOCKOCThIO SKIUNTHKM). Takum 006pazom, npu HaONIOJEHUU C
3emnu JlyHa HE MOXKET OTXOAUTH AANEKO OT 30[MAKaJbHBIX CO3BE3IMI U MOKPHIBACT 3BE3Ibl HE
nainee 6° OT JTMHUU SKIMNTUKUA. A Tak Kak [lonsipHas 3Be3ga HaXOAWTCA JAlIeKO OT IKJIMITUKH,

.HYHa HHUKOT'ZIa HC CMOXKECT €€ 3aKPbITh.

Nel3 (Kmacc — mkonpHbIM dTan — 10-11, myraumunansaeid stan — 9-11, tema: 4.5 — mikana
3BE3/JHBIX BEJIMYMH, KaTeropus - 1)

YcaoBue: Teneckomny QOCTyNHBI 3Be3bl 18 3Be3HON BennuuHbl. CKOJNBKO 3Be3l 22 3BE3IHOU
BEJIMYUHBI JIOJDKHBI BXOJHUTh B KOMITAKTHOE 3BE3JIHOE CKOIUICHUE, YTOOLI €ro MOJKHO OBIIO Ha
npezesne yBUAETh B 3TOT Teneckon? OTBeT 000CHYHTE.

Pemenne: Ilo ompeneneHuio 3Be3AHON BEMUYMHBI 3Be€37a N-M BEIMUYMHBI sipue 3Be3Nbl (n+1)-if

1/5
0

BennuuHbl B 1007 = 2.5 pa3za. OnHa 3Be31a 18- Benmnuunbl npuMepHo B 40 pa3 sipue 3Be3abl 22-i

BennuuHEBL. ClieloBaTeIbHO, CKOIUIEHHE TOJDKHO COCTOSATh XO0Ts ObI u3 40 3Be3I.

Nel4 (Knmacc — mkonbHbI oTanm — 10-11, MmyHunumaneHeni stan — 9-11, tema: 4.5 — mkana
3BE3/IHBIX BEJIMYUH, KATETOPHUS - 2).

YcaoBue: Spuaiiimas 38e3na HouHoro Heba 3emuu Cupuyc umeer Oneck -1.47m u napamnake 0.38.
Kakyro 3Be3mnyro BenmmuuHy umen Obi Cupmyc, 3aiimu oH Mecto CoiHIla B IEHTpPE HAIIeH
TUTAHETHOM crucTeMbl? CUNTATh, YTO PAAUYC OPOUTHI 3eMIIU TIPHU STOM OBl HE U3MEHUIICS.

Pemenue: PaccTostHue 70 3Be37bI I, BRIpaXEHHOE B Mapcekax, ectb (1/m), rae m - ee mapasuiakc.
s Cupuyca 3To paccTOsiHUE MoTydaeTcs paBHbIM 2.6 1k wiu (2.6%206265)~540 000 a.e. Eciiu 651

Cupuyc okazainca Ha Mecte ConHua, oH crai 661 B 540 000 pa3 6mke u B (540 000)* = 2.9%10"
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pa3s sipde. ITO COOTBETCTBYET pa3HUIIC B 3BE3/IHBIX BeTWYMHaX B 2.5 Ig (2.9%10'") = 28.6. B urore,

Cupuyc cBetin Obl B HebOe Kak 3Be3za -30™.

NelS (Kmacce - mkonbabIf 3Tan - 10-11, myHumunaneHenit stamn - 9-11, rema: 4.6 - 3837161, 00mINE
MOHATHS, KaTeropus - 1).

YcaoBue: Hekoropass 3Be3ma BaBoe Oonbine u BaBoe ropsiaee Comuna. Bo ckombko pas ee
CBETUMOCTbD IPEBBIIIACT COTHEUHYIO?

Pemenue: Ilo 3akony Credana-bonbliMana, CBETUMOCTh 3B€3/1bl MPONOPIMOHATIbHA KBAJIpaTy €e
paanyca ¥ 4eTBEpTOM cTerneHu TemriiepaTyphl. [loaToMy naHHas 3Be3na OyneT W3iay4yaTh CHIIBHEE

Connua B 2°-2* = 64 pasa.

Nel6 (Knacc - 11, Tema: 5.6 - aBOJIFOIMS 3BE3]1, KATEropus - 2)

YcaoBue: I'paBUTallMOHHBIN panyC YEPHOM ABIPBI BUICH C €€ CIlyTHUKa noxa yriaom 1'. Haiipure
JUHENHYIO CKOPOCTh JIBUKEHUS CIIyTHUKA, CUUTasi OpOUTY KPYTOBOM.

Pemenne: Konb ckopo rpaBuUTallMOHHBIN panuyc BujeH noxa yrioM 1' mam (1/3400) panuan, to
CIYTHHK oOpariaercss mo opobute ¢ paauycom B 3400 rpaBuTanMOHHBIX paauycoB. Ha Takom

pacCTOAHUN Mbl MOXKCEM IT10JIb30BATLCA (1)OpMyJ'IaMI/I KJIaCCHYECKON HEOECHOM MEXaHUKHU. BTOpaH

12 2

1
KOCMHYECKasi CKOPOCTh cocTaBisieT (2GM/r) **, To ecTh yObIBaeT 0OpaTHO MPOMOPLUUOHAIBHO I
Ha 3amannom paccrostnuu ona Oyzaet B (3400)1/2 ~ 58 pa3 MeHbIe CKOPOCTH CBETA M COCTaBUT

12
5100 xm/c. IlepBas kocmuyeckasi (KpyroBasi) CKOpOCTb OyZeT emie B 2 '~ pa3a MEHbIIE U COCTaBUT

3600 km/c.

Nel6 (Knacc - 10-11, Temsr: 5.6 - aBosIOIIMS 3BE3]1, 5.8 - TEPMOAUHAMUKA, KATETOPHS - 2).
YeaoBue: CKOJIBKO 3BE37 COJIHEYHOTO THIIA MOXET oOpa3oBaThCsl M3 oOsiaka paguycoMm 20 MK,
naBiernem 107" IMa u temneparypoit 50 K?
Pemenne: XonoaHbeili ra3, QopMUpPYIOIIMI Takoe 00JaKO - MOJIEKYJISIPHBI BOJOPOI C
MOJIEKYJISIPHOM Maccol 2, MossspHO# Maccoil |, paBHOH 0.002 kr/mMoib. Ero KOHLIEHTpaLui0 MOXKHO
ONpPEAEUTh M0 YPAaBHEHUIO COCTOSTHUS HI€aIbHOIO ra3a:

n=p/kT=15"10°wm".
3nech p - naBnenue, T - Temnepatypa, k - mocrosiuaas bonbimana. IlnoTHOCTh 001aka cocTaBUT

p=n-p/Na=pp/RT=5"10" kr/m”.

3nece Na - moctosiHHast ABoranpo, R - yHUBepcaiabHas ra3oBas mocTtosHHas. Paamyc obOmaka R
paseH 20 nk win 6- 10" M, ero macca paBHa

M = 4npR*/3 = 4-10° kr.

W3 takoro o6naka MoxeT o0pazoBathcst okosio 2000 3Be3/1 COTHEUHOTO THIIA.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE HIKOJBbHOI'O n
MYHULIHUITAJBHOI'O 9TAIIOB OJIMMIINAIBI ITIO ACTPOHOMUH

[[IxoybHBIA 1 MyHULUIIAIBHBIN 3Tanbl Becepoccniicko 0IMMIIMaAbl MIKOJIBHUKOB MO aCTPOHOMMHU
IPOBOJASATCS B OAMH ayJUTOPHBIM Typ KaXAbld. DTH 3Tallbl He npedycMampueaiom IMOCTaHOBKY
KaKuX-TH00 MPaKTUYECKUX (B TOM YHCJIC BHEYPOUHBIX, BBIMOIHICMBIX BHE IIKOJBI MIU B TEMHOE
BpeMsl CYTOK) 3aJady II0 acCTPOHOMHHM, U HUX TIPOBEACHUE He mpedyem crenupuIecKoro
o0opynoBaHusi  (TENECKONOB U JIPYIMX acTpoOHOMHYecKHX MpubopoB). IlkonpHBIM H
MYHUIUIATBHBIA 3Tall OJMMIIMAJAbI 110 ACTPOHOMHUH TPOBOASTCA B ayJUTOpHOM (opmate, u
MaTepHajJbHbIe TPEOOBAHUS JJIsl UX MPOBEJCHUS HE BBIXOIAT 32 PAMKH OpPraHU3ally CTaHIApPTHOTO
ayJIUTOPHOTO PEKUMa.

Jlns  mpoBeneHHs IIKOJBHOIO M MYHHUIMIOAIBHOIO 3Tana OpraHu3arop JIOJKEH
[IPEIOCTaBUTh AyJUTOPUHU B JOCTATOYHOM KOJMYECTBE — Ka)AbIH YYaCTHUK OJMMIIMAABI JOJIKEH
BBITIOJIHSITH 3aJJaHUE 32 OT/ACIBbHBIM CTOJIOM (TIapTOH).

Kaxnomy ydactHuky onumnuaasl OprkOMHUTET AOJHKEH MPEAOCTaBUTh PYUKY, KapaHAalll,
JUHENKY, PE3UHKY JJI1 CTUPAHUS U IYCTYIO TeTpadb co mramnomM OpraHu3alliOHHOTO KOMHUTETA, a
TaKXe JIUCTHI CO CIPABOYHON WHpOpManueir, pa3pemeHHOd K HMCIOJIb30BAHUIO HA OJUMITHAJIC.
[TonHbIN TepedeHb CpaBOYHONW WHGOpPMANWHU, TPUBEACHHBIA B pasznene 12, wcmoib3yercs Ha
PErMOHAIILHOM U 3aKJIFOUUTEIBHOM 3Tane. JlJid MKOJIbHOI0 U MyHUIIMIAJIBHOIO 3Tamna J0MYyCKaeTcs
COKpaIlleHUE MEepPEYHs, OCTABIIAS B HEM T€ JaHHbBIE, KOTOPbIE HEOOXOAMMBI JJIs PEIICHUs 3aJlaHui
KOHKpETHOI'O JTarna.

B xaxmoit ayauTopun 10JKHBI OBITh TaKXKe 3allacHble KaHUEISIPCKUE MPUHAUIEKHOCTU U
KanpKynaTop. Ha Bpems pa®oThl HaJl pEHICHUSMH MYHHIIMIIAIBLHOTO 3Tala YYacTHHUKY JOJKHBI

OBITh npeaAOCTABJICHBI IPOAYKTHI IIMTAHUA (COK, HC‘ICHBH).

8. NPOLHEAYPA IMPOBEJEHUSA IKOJBHOT'O U MYHUIIUITIAJIBHOTI'O OTAITA

[ITkonpHBIA U MYHULMIIAIBHBIN dTanbl BcepocCUMCKONW OJMMIMAbI IIKOJIBHUKOB 110 aCTPOHOMHUHU
MPOBOJATCS B OAWH Typ KaXAbIH. YUYACTHUKH OJIMMITHAMBI JOJDKHBI OBITH MPEIYNPEKIEHBI O
HEO0OXOUMOCTH MPUOBITH K MECTY IPOBEJCHHUS HE MeHee 4eM 3a 15 MHUHYT A0 ero Haudana. OHH
MPUTJIAMIAIOTCS Ha TpeaBapUTeIbHOEe coOpaHHe, Ha KOTOPOM OTJIAIIAIOTCS MpaBUiIa MPOBEICHUS
OJIMMITHA/IBI, TIPEACTABIISIETCS COCTAB OPrKOMUTETA U KIOpHU. [lociie 3TOro yyacTHUKHA OJIUMITHAIbI

pacnpeaensoTcs Mo ayAUTOPUSIM.
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Jnsa  mpoBeaeHuss drtama  oauMnuanbl  OpraHU3allMOHHBIL  KOMHUTET MPEIOCTaBISAET
ayJIMTOPUH B KOJIMYECTBE, ONPEAEIIIEMOM YUCIOM YYaCTHUKOB OJIMMIIMAAbL. B TeueHue Bcero typa
OJIMMIIMAJBI B KaKJOM ayIUTOpPUU HAXOAWUTCSA HaOIroAarenb, Ha3HauaeMbld OpraHu3aliOHHBIM
komuteToM. [lepen HauaaoM pabGOThl yYaCTHUKU OJMMIIMA[bI MHUIIYT Ha OOJIOKKE TETPaau CBOIO
dbamunnio, UM U 0OTYECTBO, HOMEP KJlacca U IIKOJIbl, PaliOH ¥ HACEJICHHbII MyHKT.

[To oxOHUaHMM OpPraHM3allMOHHONW YACTH YYaCTHUKAM BBIJAIOTCS JIMCTHl C 3aJlaHUSIMHU,
COOTBETCTBYIOIIMUMH WX BO3PACTHOW TMapajuleld, ¥ JHCTHl CO CHpPaBOYHOW HH(pOpMaIme,
HEOOXOAMMOW i penieHus 3aaanuil. HaOmromatenb oTMeuaeT BpeMs BbIauu 3ajaHuii. Ha
pelIeHUE 3alaHUi IIKOJIBHOIO 3Tala OJMMIIMA/IbI IO aCTPOHOMUM LIKOJIbHUKAM OTBOJAUTCA | yac
JUIS Y4aCTHUKOB M3 5-8 KiaccoB M 2 yaca g ydyacTHUKOB 9-11 knaccoB. Ha pemenue 3amanuit
MYHHMLIMIIAJBHOTO 3Tana OJMMIMAAbl 110 acTPOHOMHHU HIKOJbHUKAM OTBOJUTCS 2 dYaca Jyid
YYAaCTHUKOB W3 7-8 KjaccoB M 3 yaca aiusd y4yacTHUKOB 9-11 kiaccoB. Y4yaCTHUKM HauMHAIOT
BBINIOJIHATh 3aJlaHUsl CO BTOPOM CTpaHULbl TETPaau, OCTaBJsAs IMEpPBYI CTpaHuly yuctoil. llo
JKEJIAaHHWI0 YYaCTHUKAa OH MOJKET MCIIOJIb30BaThb HECKOJIBKO IOCIIEIHUX CTPAHULl TETPAAH IOJ]
YEpHOBUK, CJI€JIaB HAa HHUX COOTBETCTBYMIOLIyIO0 IOMeETKy. IIpu HexBarke Mmecrta B TeTpaau
HAOMIO/IaTeNIb BBIAAET YYACTHUKY JOMOJHHUTENbHYIO TeTpaab. [lo okoHwanuu paboOThl BTOpas
TETpaJb BKJIAJbIBACTCS B IIEPBYIO.

Bo epemsa pabomwi Had 3a0aHUAMU YYACMHUK OTUMNUAOLL UMEem NPABO:

1. Tlomp30oBaThCs JIMCTAMU CO CIPAaBOYHON MH(OPMAIUEH, BBIIABAEMOW YIaCTHUKAM BMECTE C

YCIIOBUSIMU 33JIaHUM.

2. Tlomp3oBaThCcsl JHOOBIMM CBOMMM  KaHUEIAPCKUMM  IMPHUHAIICKHOCTAMU Hapsay C

BbIIaHHBIMH OPTKOMUTETOM.

3. Tlonb3oBaThCsi COOCTBEHHBIM HEMPOIPAMMHUPYEMBIM KalbKYJISTOPOM, a TaKXe MPOCHUTH

HaOJro1aTelIss BpeMEHHO MPEOCTaBUTh €My KalbKYIISTOP.

4. OOpamatbesi ¢ BOIIpOCaMM IO MOBOJY YCIOBHUH 3ajau, mpuriamas k cebe HaOiogaTens

MOJIHATHUEM PYKHU.

5. IlpuHHMAaTh OPOAYKTHI MUTAHUS.
6. BpemeHHO MOKMAATH ayAUTOPUIO, OCTABIIAS Y HAOIIOATENs CBOIO TETPalb.
Bo epemsa pabomoul Hao 3a0anuiamu y4acmHuKy 3anpeujaemcs:
1. Tlonp3oBaTbcs MOOMIBHBIM TeNe(OHOM (B J1I000H €ro PyHKIHH).
2. Tlonp3oBaThcs JI0O0H APYro BBHIYMCIUTENIBHON TEXHUKOH, KpOME HEMpOrpaMMHpPYeMOro

KaJIbKYJIATOpa (KapMaHHBIM KOMITBIOTEPOM, TUIAHIIETOM U T.1.).

3. Tlonmp3oBaTbcs KaKUMHU-TUOO HCTOYHMKAMHU HH(OpMAIUM, 3a MCKIIOYEHHEM JIHCTOB CO

crpaBo4YHON MH(popMalue, pazaaBaeMbix OprkoOMUTETOM TEpe] TYPOM.
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4. OOpamarbcsi ¢ BOMPOCaMH K KOMY-JIHOO, KpoMme HaOmromaTens, wieHoB OprkoMuTeTa U
KIOPH.
5. 3ampemaercs 0JHOBPEMEHHBIH BBIXO U3 ayAUTOPUH JBYX U 00Jiee yUaCTHHKOB.
[To oxoHyaHWM pabOTHI BCE YYACTHUKU MOKHIAIOT ayAWTOPHIO, OCTABIsisi B HEW TETpaad C
pemenusimMu. [locie Typa nepea HUIMH MOYKET BBICTYIHTH WIEH OPIKOMHUTETa U KIOPU C KPaTKUM
paz00poM 3a/1aHUiA.
OTtnenbHOE MOMEIIECHHUE IS KIOPU JOJDKHO OBITh MpepocTaBieHo OprkoMUTETOM Ha BECh
JICHb MTPOBECHUS OJUMITHAIBI. UIIEHBI )KIOPH JTOJDKHBI TIPUOBITH HA MECTO MPOBECHUS OJIMMITHATBI
3a 1 yac 10 OKOHYaHUsl paboOThl yuacTHHKOB. [Ipencenarens kopu (WU €ro 3aMecTuTeNh) u 1-2
YJICHA KIOPU JOJIKHBI HpI/I6LITB K Ha4aJIy 9Tara 1 nIcpuoagnv4eCKu O6XOI[I/ITL ayaIuTOpUH, OTBCHAA Ha

BOIIPOCHI YYaCTHUKOB 110 YCIOBHIO 3a/1a4.
9. METOJIMKA OLIEHUBAHMS BBIIIOJTHEHHBIX OJIUMITUA THBIX 3ATAHUI

Jlis IpoBepKU pElIeHNH y4aCTHUKOB HIKOJIBHOIO M MyHHULMIAIBLHOTO 3Tara GopMHUpYeTCs
KIOpH, COCToslIee M3 yuduTenell, paboTaroumx B 00J1aCTH aCTPOHOMMU U CMEKHBIX JUCLMILINH
(pusuxm, maremaTuku). [lepen HagamoM 3Tamna KIOPU MPOBOJAUT COOpaHHE, HA KOTOPOM BBIOMpPAET
npejceaarens, 3HaKOMUTCS C YCJIOBUSIMU U PELIECHUSMHU 3aJlaHUNl U paclpenesnseT 3ajaHus A
IPOBEPKH MEX]Ty COOOH.

s obecniedeHrss 00BEKTUBHOCTH MPOBEPKH PEIIEHHE KaXKAO0I0 KOHKPETHOI'O 3a/aHus B
TOM WJIM MHOW BO3PACTHOW IapaJuley JOJDKHO MPOBEPSTHCSA OJHUM M TEM K€ WICHOM KIopH. lIpu
JIOCTaTOYHOM COCTaBE€ JKIOPU PEKOMEHJyeTCs IPOBOJUTh HE3ABUCHUMYIO INPOBEPKY pEIIEeHUs
KaX/I0ro 3a/laHus JByMs (OJHUMHM U TEMH K€) YJICHAaMHU JKIOpH C YCPEIHEHUEM OLEHKH U
NPOBEIEHUN OOCYXKIEHUS, €CIM OLEHKU JIBYX UICHOB JKIOPHM CYIIECTBEHHO pasziMyaroTcs (mpu
HEO0OXOIMMOCTH C MOCIIEAYIONEH KOPPEKIIUEH OIIEHOK).

Pemenne kaxaoro 3agaHusi OLEHUBAETCS MO 8-0alJIbHOM cCHUCTEME B COOTBETCTBHM C
pEeKOMEHJALMsAMY, pa3paOOTaHHBIMH  COCTAaBUTENSAMH A KaXJ0M OTAEIbHOM  3ajauu.
AJNbTepHATUBHBIE CIIOCOOBI  peIleHUs 3a/Jaud, He YUYTeHHble COCTaBUTEISIMHM 3ajJad B
PEKOMEHALNSX, IPU YCIOBUM UX MPABUIBHOCTU U KOPPEKTHOCTU TaKXKE OLIEHUBAIOTCS B MOJIHOM
Mmepe. Hipke mpencraBieHa o0mias cxema OlleHUBaHUsI pEICHUHN.

. 0 GayIoB — pemIeHne OTCYTCTBYET WU a0COTIOTHO HEKOPPEKTHO;

o 1 6ami — npaBUIBHO yraJlaHHbI OMHAPHBINA OTBET (1a/HeT) 6€3 000CHOBAHUS;

J 1-2 Gann — caenaHa MOMbBITKA PEIISHHs, HE JIaBIIasl pe3ylbTaTa;

o 2-3 Gamna — MpaBUJIBHO YraJaH CIOXHBIM OTBET, HO €ro 0OOCHOBaHHWE OTCYTCTBYET WM

OIIIMO0YHO;

27



° 4-6 6a/UI0B — YaCTHYHO pEIICHHAS 3a/1a4a;
o 6-7 6ayIOB — IOJTHOCTBIO PEIlICHHAs 33/aua ¢ 00JIee WIM MEHEE 3HAYUTEIbHBIMUA HEI0UCTaAMMU;
. 8 0aJJI0OB — MOJHOCTHIO PEIICHHAs 3a/1a4a.

BricTaBnenne npeMuanbHBIX 0aJIoB (OLIEHKA 3a 3a7aHue O0osee 8 0AIOB) HA MIKOJLHOM H
MYHUIUIIAILHOM JTare He Joryckaercs. OO0Ias OleHKa 3a BeCh dTall TOJIy4aeTcsl CYMMHPOBaHUEM
OILICHOK IO KaXIIOMY U3 3ajaHuil. Takum 00pa3oM, MakCHUMallbHasl OI[CHKA 33 BECh IKOJIBHBIA WU
MYHHIIMITATBHBIA 3Tan coctaBisgeT 32 Oamra (o 8 kiacca BKIOYUTENbHO) M 48 Oammo (9-11

KJIACCHI).
10. TIPOUOEAYPA TIOABEIEHUS UTOI'OB

Ha ocHOBe mNPOTOKOJIOB MIKOJIBHOTO M MYHHUIMIIATGHOTO JTala JKIOPH MPUCYXKIAET
JUIUIOMBI TIOOETUTENe W MPHU3epOB NAHHOTO dTarna. MHUHHUMAaIbHOE YUCIO HAaOpaHHBIX OailioB,
HEOO0X0MMOE JUISI TPUCYXKJICHUS ITUILUIOMOB, MOXET OTJIMYaThCs IS PasHbIX BO3PACTHBIX
napayutenedi. [lpu ompepeneHHMH STOr0 4YHMCNA KO JOJDKHO TNPHHMMAarh BO BHHMaHHE
OCOOCHHOCTH pacIpe/elieHnus] yJYacTHHKOB 10 HaOpaHHbIM Oamtam. B kaxmoll Bo3pacTHOU
napajulelid MOKET OBITh HECKOJBKO MmoOenuTesield, a oy MoOeanuTeNne U MpU3epoB Cpenu BCex
YYaCTHUKOB MOXET OBITh J1t000H, BILIOTH a0 100%, ecnu Bce yYacTHHKH 3Tama JI0CTaTOYHO
YCHEIIHO CHpaBWINCh ¢ 3agaHusMu. He pexkomendyemcsa TIpUCYXKIaTb pasHBI CTaTycC
(moGenuTens/pu3ep WIM TPU3EpP/yIaCTHUK) YYaCTHHKAM OJHOW BO3pPACTHOM Mapauiend C
HE3HAUUTENbHOU pasHuLel B Oannax. Kamezopuuecku 3anpeujaemca npucyxaaTh pa3Hbli cTaTyc
YYaCTHHKAM OJTHOW BO3PACTHOH IMapauiesy ¢ OJJUHAKOBBIM YHCIIOM HaOpaHHBIX OaJlIoB.

[Tocne monmBeneHWss UTOrOB MHQPOPMALUS O pe3ysibTaTax Typa IOBOJUTCS IO CBEICHHUS

Y4aCTHHUKOB.

11. MPOLIEIYPA OTEOPA YYACTHUKOB HA CJEAYIOIIUA DTAI

[To OKOHYAaHMIO HIKOJBHOIO 3Tama IMPOTOKOJIBI C pe3yibTaTaMH IEPEeJarTCsl B OpraH
MECTHOI'O0 CaMOYIIpaBJICHUs, OCYILECTBIIIONIMM ympasieHue B cpepe oOpasoBanus. Ha ocHoBe
JTAaHHBIX MPOTOKOJIOB OPraHU3aTOp CJIEAYIONIEro (MyHULUIIATBHOIO) 3Tama Ui KakJ0H BO3PACTHOM
napajjieNid ONpeneNissieT MHUHUMAJbHOE KOJIMYEeCTBO OajuloB, HEOOXOAMMOE [UIs y4yacTHS B
MYHUIIMIIAJBbHOM d3Tane. Kamezopuuecku 3anpewjaemcsa IONYCK K YYaCTHIO B MYHHMIIMIIAJBHOM
JTane TOJBKO MOOeAWTEeNIe WIM TOJNbKO MOOenuTeNled M MPHU3EpOB IMIKOJIBHOIO JTara.
Kamezopuuecku 3anpewjaemcsa BBEIE€HUE HA MYHHLUIAIBHOM 3Tare KBOT, OTPaHUYMBAOLIMX

YUCJICHHOCTb YHACTHUKOB OT OJHOI'O O6pa3OBaTCJ'IBHOFO YUYpCKACHUH.
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[To 0KOHYAaHMIO MyHMIIMIIAJIILHOTO 3Tala MPOTOKOJBI C Pe3ylbTaTaMU NIEPENAIOTCS B OPraH
rocyJapCTBEHHOH BiacTu cyobekta Poccuiickoit deepariiy, OCyIIeCTBISIONINI TOCY1apCTBEHHOE
ynpasieHue B cepe obOpazoBanus. Ha OCHOBE NaHHBIX NPOTOKOJIOB OPraHU3aTOp CIIEAYIOLIETO
(pernoHanbHOrO) 9Tama I8 KakIOM BO3PACTHOW MapajuleiMd OIpeneiseT MHUHHMaIbHOe
KOJINYECTBO OaioB, HEOOXOAMMOE MJIsl y4yacTHs B pEruoHaabHOM Odtane. Kamezopuuecku
3anpewjaemca JOIMYCK K y4YacTHUIO B PErMOHAIBHOM JTale TOJIBKO HOOeauTeNedl MM TOJIBKO
nobenuTesiedl U MPU3EPOB MYHULMIANBHOTO dTana. Kamezopuuecku 3anpeujaemcs BBEJICHHE Ha
PETHOHAJIBHOM ~ JTale  KBOT, OrPaHUYMBAIOIIUX YHCIECHHOCTh YYaCTHUKOB OT OJHOIO

MYHUIUIIAJIBHOTO O6paSOBaHI/I$I.
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13. ”TH®OPMALIUSA Ob OJIMMIIMAZIE B CETU UHTEPHET

1. Caiit Beepoccuiickoi oMMIIUaabl IKOJbHUKOB 10 aCTPOHOMUHM — http://www.astroolymp.ru/

2. YuebHo-uH()OPMAIIOHHBIN TOPTAJI aCTPOHOMHYECKUX OJMMITHA, TPOBOIUMBIX B Poccuu u 3a

py6exxoMm — https://vk.com/astroolympiads

14. CHHPABOYHASI WH®OPMAIMS, IOJJIEXAIINAS PA3JJAYE BMECTE C
YCJOBUSAMHU 3AJTAHAM

Hwuxe npuBeneH nepedeHb CIPABOYHBIX JAHHBIX, KOTOPBIE CUMTAIOTCA HW3BECTHBIMU IIPU
pelleHny 3aaHuii Bcex 3TanoB BcepoccuiicKol OIMMIMAAbI IIKOJIBHUKOB [0 aCTPOHOMHUHU. OTH
CIpaBOYHBIC JaHHBIC TMOMJICKAT pa3jaue YYacTHHKAM OJIMMIMAAbl B TIOJHOM o0ObeMe Ha
PETHOHAJIIBHOM U 3aKJIFOUUTENBHOM dTanax oJnuMnuaiel. Ha MIKOIBHOM M MyHUIMIIAIBHOM JTalle
CIPaBOYHBIC JaHHBIE MOTYT Pa3/laBaThCsl B YAaCTMUHOM oObeme. B 3ToM ciiyuae BblAenseTcs Ta
uH(popMaLrsa U YUCIECHHBIE TAPAMETPhI, KOTOPbIE OKA3bIBAIOTCSI HEOOXOIUMBIMHU JJISl PELICHUS TeX
3a/a4, KOTOpbI€ BXOASAT B KOMIUIEKT TEKYIIEro AJTama OJUMIHNaAbl (BO BCEX BO3PacTHBIX
napamiensx). VMckitoueHue cipaBOYHbIX JaHHbBIX, BXOAALIMX B MPUBOJUMBIN CIIUCOK U MMEOLINX

OTHOILIEHHE XOTS OBl K OJIHOM U3 3aaaY, rmpeajiaracMbiX B KOMIIJICKTE, HEAOITYCTUMO.

§1. OcHoBHBbIE (U3HYECKHE U ACTPOHOMHYECKHE MOCTOSIHHbIE

3 1,2

I'paBuTanmonnas nocrosiuuas G = 6.672:10 ' v kr e

CkopocTh cBeTa B BakyyMe ¢ = 2.998:10% m/c

YHuBepcanbHas razoBast noctosiHHass = 8.31 m>kr-¢ =K' -momp !
[Tocrosnnas Credana-bonsimana ¢ = 5.67- 10 krc K™

Macca ipotona n, = 1.67-10°% kr

Macca snexrpona me =9.11- 1073 kr

AcTtpoHomMuecKasd equHuna 1 a.e. = 1.496:10"" m

IMapcex 1 mk = 206265 a.e. = 3.086:10'° m
[Tocrosinnas Xa66mna H = 68 (km/c)/Mnk

§2. lannbie 0 CoJiHue
Pannyc 695 000 km
Macca 1.989-10% r
CaetumocTs 3.88:10°° Bt
Crnexrpanbhblii ki1ace G2

Bunumas 3Be3aHast BenuuuHa —26.78™
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AGcomoTHas 60J0MeTprUECKas 3Be3/1Has Benuuuna +4.72"
[Mokasarens nsera (B—V) +0.67™

D¢ dexruBnas Temmneparypa S800K

Cpennuii ropu30HTANBHBINA apauiakc 8.794"

NHTerpanbHblii MOTOK 3HEPTrUM Ha paccTosiHuu 3emiun 1360 Br/m’

2
[ToTok sHEeprun B BUIUMBIX Jydax Ha pacctoaHuu 3emian 600 Bt/m

Jlannble 0 3eMiie

OxkcrenTpucuteT opoutst 0.017

Tponmueckuii rox 365.24219 cyrtok

Cpennsist opobutambHasi CKoOpocTb 29.8 km/c

[Tepuon Bpamenust 23 yaca 56 Munyt 04 cekyHIbl

Hakson skBatopa k sxnunrtuke Ha snoxy 2000 roga: 23° 26" 21.45"
OKBaTOpUaAIbHBIN paguyc 6378.14 km

[Honspuslit pagnyc 6356.77 km

Macca 5.974-10%** kr

CpeHsist INIOTHOCTH 5.52 1M

O6nemusil coctaB atmochepsr: N, (78%), O, (21%), Ar (~1%).

§3. lannsie o JyHe

Cpennee paccrosiaue oT 3emun 384400 km
MunumanbHoe pacctosiuue oT 3emin 356410 km
MaxkcumanbHoe paccrostaue oT 3emin 406700 km
Okcuentpucurer opobutst 0.055

Haxon niockoct opOoUTHI K SKunTHKe 5°09’
Cunepudeckuit (3Be3HblIi) nepuos odpamenus 27.321662 cytok
Cunonnueckuii nepuop oopamenus 29.530589 cyrox
Pamgnyc 1738 km

Macca 7.348-10%* kr umu 1/81.3 mMacch Semmn
Cpenusis mnoTHocts 3.34 reM

Busyanbaoe reomerpuueckoe anpoeno 0.12

BuavMas 3Be3/Has BEJIMYMHA B IOJHONyHHE —12.7"

31



§4. ®usnyeckne xapakrepuctuku CoJHIA U TUIAHET

[lmanera Macca Pagnyc [Tot- Ilepuon Haknon | I'eo- | Bun.
HOCTh | BpallleHUs | 9KBaTOpa | METP. [3BE31I-
BOKPYT OCH K ajgp- | Has
[UIOCKOCTH| Oelo | Beu-
OpOUTHI yuHa*
KI' Macchl KM | paauychl reM IpayChl
3emin Seman
Connue 1.989:10%" | 332946 [695000| 108.97 1.41 25.380 cyt 7.25 - |-26.8
Mepkypuit 3.302-10% | 0.05271 | 2439.7 | 0.3825 5.42 58.646 cyt 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
3emis 5.974-10** | 1.00000 | 6378.1 | 1.0000 | 5.52 23.934 gac 23.45 0.37 —
Mapc 6.419-10% | 0.10745 | 3397.2 | 0.5326 3.93 24.623 4ac 25.19 0.15 | 2.0
IOnurep 1.899-10%" | 317.94 | 71492 | 11.209 1.33 9.924 yac 3.13 0.52 | 2.7
Carypn 5.685-10%° | 95.181 | 60268 | 9.4494 | 0.69 10.656 4ac 25.33 047 | 04
Ypan 8.683-10% | 14.535 | 25559 | 4.0073 1.32 | 17.24 gac** 97.86 051 | 5.7
Hentyn 1.024:10% | 17.135 | 24746 | 3.8799 | 1.64 | 16.11 uac 2831 | 041 | 7.8

* JUIA HauOOJIbIICH OJIOHTalluU BHYTPCHHUX IVIAHET U CPCAHECTO IPOTUBOCTOSAHMA BHCIIHUX

IIJIaHCT.

*% — oOpaTHOE BpallleHHE.

§5. XapakTepucTuKH OpOUT IUIAHET

IImanera bonpmas nonyocs | OkcueHt- | Haknon k [Tepuon CHHOIUYECKHI
PUCHUTET |TUIOCKOCTH | OOpamieHus epuo
SKIIUNITUKH
MITH.KM a.e. rpagychbl CyT

Mepkypuit 57.9 0.3871 0.2056 7.004 87.97 cyr 115.9
Benepa 108.2 0.7233 0.0068 3.394 224.70 cyt 583.9
3emis 149.6 1.0000 0.0167 0.000 365.26 cyt —

Mapc 2279 1.5237 0.0934 1.850 686.98 cyr 780.0
KOnutep 778.3 5.2028 0.0483 1.308 11.862 ner 398.9
Carypn 1429.4 9.5388 0.0560 2.488 29.458 mer 378.1
VYpau 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
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§6. XapakTepuCTHKH HEKOTOPHIX CIIYyTHUKOB IIAHET

CnytHuk | Macca | Paguyc |I[lnotHocts | Paamnyc Ilepuon |I'eomer-| Buaumas
opOUTHI | oOparieHus | pud. 3BE3IHAas
anpbeno| BenmmunHa*
KT KM r/em’ KM CyT m
3emus
JIyna 7.348-10%| 1738 | 334 | 384400 | 2732166 | 0.12 | —127
Mapc
doboc 1.08-10'° | ~10 2.0 9380 0.31910 | 0.06 11.3
Jleiimoc | 1.8:10° | ~6 1.7 23460 1.26244 | 0.07 12.4
KOnurep
Wo 8.94-10% | 1815 3.55 421800 | 1.769138 | 0.61 5.0
Espoma | 4.8:10% | 1569 3.01 671100 | 3.551181 | 0.64 53
TCanumen | 1.48-10% | 2631 1.94 1070400 | 7.154553 | 0.42 4.6
Kamwmcro | 1.08-10% | 2400 1.86 1882800 | 16.68902 | 0.20 5.7
Carypn
Tedus 7.55-10° | 530 1.21 294660 | 1.887802 | 0.9 10.2
Jlnoua 1.05-10*' | 560 1.43 377400 | 2.736915 0.7 10.4
Pest 2.49-10*' | 765 1.33 527040 | 4.517500 | 0.7 9.7
Turan 1.35-10% | 2575 1.88 1221850 | 15.94542 | 0.21 8.2
Sner 1.88-10*' | 730 1.21 3560800 | 79.33018 0.2 ~11.0
Ypan
Mupanga |6.33-10" | 235.8 1.15 129900 | 1.413479 | 0.27 16.3
ApHdIIb 1.7-10*" | 578.9 1.56 190900 | 2.520379 | 0.34 14.2
YMmGpuous | 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 |2.14-10%| 1350 | 2.07 | 354800 | 5.87685** | 0.7 | 135

* — TSI IOJTHOJTYHUS WJIA CPETHETO IPOTUBOCTOSHUS BHEIIHUX TIJIAHET.
*% — 0OpaTHOE HaAINpaBJICHUE BPAIICHHUS.

§7. ®opmyJibl NIPUOIHKEHHOTO BHIYHCIEHUSA

sinx = 1g X = X;
sin(ar + x) = sina + xcos &

cos(a + x) = cosa — xsin «;

gla+x)~ga+——5—;
cos”

(1+x)" ~1+nx;

(x <<'1, yrusl BbIpa)karoTCs B pajiiaHax).
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