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1. BBEAEHUE

Hacrosimme Meroanueckne peKOMEHIAMU IOATrOTOBIECHBI LleHTpanbHON INpeIMeTHO-
METOJIMYECKON KOMHMCCUEH BCEPOCCUMCKOM OJIMMIIMAJBI IIKOJBHUKOB [0 aCTPOHOMUHU H
HAINpPAaBIIEHBl JJI Pa3bSICHEHUS COOTBETCTBYIOIIMM METOAMYECKHM KOMHUCCHSM U KIOPH OOIIMX
MIPUHUMUIIOB MPOBEACHUS U COCTABJICHUS 3aJaHUI, U IPOBEICHUH IIKOJBbHOIO U MYHHUIIMIAIBHOIO
srana Bcepoccuiickoil onmMnuansl MIKOJBLHUKOB Mo acTpoHoMuu B 2018/2019 yuebHom roay B
cyobekrax Poccuiickoit @eneparnuu. MeToanuecKkue peKOMEHJANK YTBEP)KICHBI Ha 3aceJaHuu
LleHTpanbHOM NPEIMETHO-METOIUYECKON KOMUCCUU BCEPOCCUMCKONW OJIMMIIMA/bI IIKOJBHUKOB IO
actponomuu 25.06.2018 r. ITpotokon Nel.

[IIxonbHBIA ¥ MyHULUMIIAIBHBIM 3TAlbl IPOBOIATCA B CTPOrOM COOTBETCTBUU € llopsakom
IIpOBECHNU BCepoccuiicKkon OnMMIuaibl IKOJIBHUKOB, YTBEPKACHHBIM IIpUKa3oM MuHucTepcTBa
oOpa3oBanus u Hayku Poccuiickoit ®@enepaunu Ne 1252 ot 18 HosiOps 2013 r., ¢ U3MEHEHHUIMH,
yrBepxkaeHHbIMU [Ipukazamu MunuctepctBa obOpa3zoBanusi U Hayku Poccuiickoit ®Denepanuu
Ne249 ot 17 mapra 2015 1., Ne1488 ot 17 nexabps 2015 r. u Ne1435 ot 17 Hos6ps 2016 1.

JlanHbIil MaTepuall COAEPKUT CBEIACHUS O XapaKTEPUCTUKE LIKOJIBHOTO U MYHULIUIIATbHOIO
stanoB Bcepoccuiickoil olMMNMaabl IIKOJIBHUKOB IO ACTPOHOMHH, CTPYKTYpe U TEMAaTHKe
3aJJaHuH, YCIIOBUSM IIPOBEJCHUS 3TUX 3TANOB, MATEPUAIBHO-TEXHUYECKOMY O0ECIICUEHHI0, a TAKXKE
CUCTEME OLICHMBAaHHUS M MpOIENype oIpeaeieHus noOeauTeneil M NpU3epoB IIKOJIBLHOTO H
MYHUIIMIIAJIBHOTO 3TaMna.

Meroanueckass KOMUCCHS IO aCTPOHOMMH JKEJIaeT OPraHU3aTOpaM YCIEXOB B IIPOBEICHUU
MIKOJIBHOTO M MYHHUIMNAJIBHOTO A3TanmoB osuMmnuansl. [lo mo0bIM BompocaM, CBSI3aHHBIM C
JIAHHBIMHU dTallaMHi, MOXXHO OOpaTUTHCA MO DJEKTPOHHOMW mouTe K mpeacenarento llenTpanbHon
IPEIMETHO-METOIMYECKOW KOoMHUCCHHM  YToibHMKOBY Oumery CrTaHUCIIaBOBUYY TIO ajapecy

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

2. XAPAKTEPUCTUKA COIAEPKAHUSA IHIKOJBHOI'O 3TAIIA

B coorBerctBun ¢ Ilopsakom mnpoBeneHuss BcepocCHMCKOW OIMMIMAAbI, IIKOJIBHBIA OTall
ONIMMITHABI TIPOBOAUTCS Ha 0a3e yupexaeHuil ooiero oopasoBanus B nepuoia ¢ 1 ceHTsops mo 1
HOs10ps1 2018 ronma. JlaHHBINA 3Tan MPOBOJUTCS B OJWH AyJAWTOPHBIA TYp B TE€YCHHWE OJHOTO IHS,
obmero s Bcex 0Opa30BaTENbHBIX  YUPEXKACHHUH, MOAYMHEHHBIX OpraHy MECTHOTO
CaMOYIIpaBIIeHUs, OCYIIECTBISIIOIIEMY YIpaBiieHHe B cdepe oOpazoBanus. K ydacturo B dTame
JIOTTYCKAIOTCS BCE XKeNarolue, MPoXoasaiire o0yuyeHre B TaHHOM 00pa30oBaTeIbHOM YUPEKICHUH B
5-11 «xnaccax. Jlioboe orpaHMyeHHe CHOUCKAa YYAaCTHUKOB IO KaKUM-JIIMOO KpUTEpUSM

(ycneBaeMOCTB IO pa3JIMYHBIM IpEeaAMETaM, PE3YyJIbTAaThbl BRICTYIIJICHHUA Ha OJIMMIIMAAax IMPOIIJIOTO


mailto:ougolnikov@gmail.com

roga W T.O.) sBIseTcs HapymieHuem llopsnka mpoBeneHust Bcepoccuiickoit  onmMMImmanbl
IIKOJIbHUKOB U Kamezopuuecku 3anpeuwjaemca. B coorBerctBun ¢ nyHktom 10 Tlopsiaka
MIPOBEICHUHN OJIUMIIUA[IbI, KaAMme2opuveckKu 3anpewjaemcs B3MMaHHUE IUIAThl 32 y4dacTUE B
OJIUMITUA]IE.

[[IxoNBbHBINA ATAn HE3aBUCUMO IPOBOJUTCS B IIECTH BO3PACTHBIX Mapayuiensx: 5-6, 7, 8, 9,
10 u 11 xnaccel. B coorBercTBuu ¢ Ilopsakom nposenenus Beepoccuiickoi 0IMMITAA/bI, yYaCTHUK
(B TOM 4YHCIIE MOJIOKE 5 KJlacca) BIIpaBE BBITIONHATH 3aJaHus 3a Ooyiee crapimii kiaacc. B atom
Clly4ae OH JOJDKEH OBbITh NMPEeAYNpekIeH, 4TO B cilydyae KBaIM(UKAIMK B CIHCOK YYaCTHHUKOB
MocNeAyomuX dTanoB  Bceepoccuiickoit  onuMmuangsl  (MyHULMIAIBHOTO, PETHOHAIBHOTO,
3aKJTFOYUTEIIFHOT0) OH OYJIET BBICTYIATh TaM B TOM K€ CTapIei mapajiei.

[lo xomy WIKOJIBHOTO ATama YYacTHHKAaM Mpejaraerca KOMIUIEKT  3aJaHuM,
MOJTOTOBJICHHBIX OTAETBHO JUIsI KaXI0M M3 BO3pacTHhIX mapaiieneid. KonuuecTBo 3amaHuii B
KOKIOW BO3PACTHOM MapaijieNid cocTaBisieT He MeHee 4 u He Oonee 6, B 3aBUCUMOCTU OT
BO3pPACTHOM Mapajuiesid ¥ IJUTEIBHOCTH dTamna. PekoMeHIyemasi JIUTEIbHOCTh dTala U YUCIo

3a/IaHUI MPUBE/ICHBI B TAOJIHIIC:

Bo3spacTtHas napaiiens 5-6kn | 7xn | 8xi. | 9k | 10km | 11 k.
JnutenbHOCTD ATana (Jac) 1 1 1 2 2 2
KonmnuectBo 3aganuii 4 4 4 6 6 6

YacTe 3amaHuil MOKET OBITH OOIIEH I HECKOJbKMX BO3PACTHBIX IMapajuiesiel, OTHAKO
KOHKYpPC U TOJBEJACHHE HMTOIOB JIOJKHBI OBITh OTIAENbHBIMU. 3aJaHus JUIS IIKOJBHOTO JTara
pa3pabaTbIBalOTCd MYHHUIMIIQIBHON IpeAMETHO-METOAMYECKOH KoMHccHeHl, (opMUpyeMoit
OpraHOM MECTHOTO CaMOYIpPAaBJICHHs OOpa3oBaHHEM, U SBISAIOTCA OOLIMMM JJIs  BCeX
00pa30BaTeNbHbIX YUYPEKICHUH, IOAKOHTPOJIbHBIX JaHHOMY oOprany. OCHOBHbIE NPUHIUIIBI
(GbopMHpPOBaHNS KOMIUJIEKTA 33JaHUI OMKMCAHBI B YaCTH 4 HACTOSAIIUX PEKOMEHIALIUH.

Pemenue 3ananuil npoBepsieTcss KIOpH, (OPMUPYEMBIM OPraHM3aTOPOM OJMMIIHAABI -
OpPraHOM MECTHOT'O CaMOYIIpaBJIEHUs, OCYILECTBIISIONMM yrpaBieHue B cepe obpazoBanus. Ha
OCHOBE IIPOTOKOJIA 3acelaHusl KIopu (HOPMUPYETCS CHUCOK MOOennuTeNed U MpU3epOB HIKOJIBHOTO
srana. [lodHBIA MPOTOKON 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 3TAalla 10 BCEM 00pa30BaTENbHBIM YUPEKICHUIM OpraH
MECTHOTO CaMOYIMpaBJIE€HUSl YCTaHABIMBAET NPOXOAHOM Oaml — MHUHUMAIbHYIO OLEHKY Ha

IIKOJBHOM J3TalIC, HeO6XOI[I/IMy10 AJId y4acTusi B MYHUIIUTTIAJIBHOM 3Tarie. I[aHHBII‘;I HpOXO,Z[HOﬁ Oamt
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yCTaHaBIWBACTCA OT/ACIBbHO B BO3pacTHBIX mapamiensx 7, 8, 9, 10 u 11 kimaccoB u MOXKET OBITh
pasHbBIM JUIs 3TUX mnapawiensx. Ha ocHoBe stux OamioB, (GopMupyeTcs CIHCOK YYaCTHHKOB

MYHHUIMIATBHOTO dTana Beepoccuiickoit onumnuazs! mo acrponomun 2018/2019 yuebnoro roaa.

3. XAPAKTEPUCTUKA COIAEPKXAHUA MYHULHUITAJIBHOI'O 3TAITA

B coorBerctBun ¢ llopsakom mnpoBeneHus BcepoccHiiCKOW OJMMMIUAAbLI IIKOJIBHUKOB,
MYHULIMNIAJIBHBIA 3Tall OJMMIIMAILI MPOBOJAUTCS Ha 0a3ze opraHa MECTHOTO CaMOYIPaBJICHUS,
OCYIIECTBIISIONIECTO yIpaBiieHne B cepe oOpa3oBaHusi, B mepuoja He mosaHee 25 nexadps 2018
roja. JIaHHBIH 3Tan MPOBOJUTCS B OJMH ayTUTOPHBII Typ B TEUEHHE OJHOTO JHS, OOIIEro A Bcex
OpraHOB  MECTHOTO  CaMOYIpaBJIGHUs  JaHHOTO  cyOwbekta  Poccuiickoit ~ denepanuu,
OCYIIECTBISIIOIUX yIpaBieHHe B cdepe oOpa3oBaHus. CHUCOK YYaCTHUKOB MYHHUIIUIAIBHOTO
JTana cocrasisgercs B cooTBercTBUM ¢ llopsankoMm npoBeneHuss Bceepoccuiickol OJMMITHAJIBI
IIKOJIbHUKOB U pe3yJIbTaTaMH IIKOJBHOI'O 3Tala OJMMIIMAJbI 110 aCTPOHOMMUHU, MPOBEIEHHOIO B
00pa3oBaTeNbHbIX  YUPEKICHMUSX,  IOJBEJOMCTBEHHBIX  JaHHOMY  OpraHy  MECTHOI'O
CaMOYIpaBIIEHUs, OCYILIECTBIISIONIETO YIIpaBlieHue B cepe oOpazoBaHusl.

MyHUIIMDIANBHBIN 3Tall MPOBOJUTCA HE3aBUCUMO JJId IIKOJIbHUKOB 7-11 kmaccoB. B
cootBercTBUM ¢ [lopsakom mposenenuss Beepoccuiickoil onumnuanel, Yy4acTHUK (B TOM YHUCIIE
MOJIO’KE 7 KJlacca) BBINIOJIHSET 3a/aHus 3a Oosiee cTapliuil KJIacC, €CJIM OH BBINOJHSUI 3aJaHUs
HIKOJILHOTO JTama 3a JToT ke kijacc. OH JokeH OBITh MNpenynpexsieH, 4YTo B cliydae
KBaTM(UKAIMM B CIHUCOK YYAaCTHUKOB TIOCIEAYIONIMX JTamoB Bcepoccuiickoil onuMIIUabl
(pernoHaIbHOTO, 3aKITIOYUTEIHLHOTO) OH OY/JIET BBICTYIATh TaM B TOM e CTapilel mapaie.

[Io xomy MyHHMLMIAJIBHOIO JTama Yy4YacTHMKAM IpeJularaercs KOMIUIEKT 3a/laHui,
MOATOTOBJIIEHHBIX OTAEIBHO I KaXJOW M3 BO3pacTHbIX mapasuieneid. KommuecTBo 3amaHuii B
KaX/10i BO3pacTHOW mapajuleu cocTaBiseT He MeHee 4 M He Oonee 6, B 3aBUCHUMOCTH OT
BO3PAaCTHOM Mapajulelid M JUIMTENBHOCTH dTana. PekoMeHIyemas IIMTEIbHOCTh dTalla M YHCIIO

3a/IaHUI PUBEICHBI B TAOJIHIIC:

Bo3spacrtHas napaiens Txn | 8xi. | 9k | 10k | 11 k.
JmuTensHOCT dTarna (Jac) 2 2 3 3 3
KonunuecTBo 3ananuii 4 4 6 6 6

Yactp 3agaHuii MOKeT OBITh OOIIEH /I HECKOJBKHX BO3PACTHBIX Mapaijiesieid, OJHAKO
KOHKpr U IIOABCACHUEC UTOTOB JOJIKHBI 6I>ITI) paSJIeJ'H)HBIMI/I. 3a)1aH1/1$[ JJISA MYHI/II_[I/IHZU'II)HOFO aTaria

pa3pabaThIBalOTCA PETMOHATIBHON MpeAMETHO-METOAMUYECKOH KOMHCCHeH, popMHupyeMoil opraHoM
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roCyJapCTBEHHOM BIacTH cyObekTa Poccuiickoit denepannn, OCymeCcTBISIONAM TOCYAapCTBEHHOE
yIpasiieHue B cepe 00pa3oBaHus, U ABISIOTCS OOIIUMHE 711 BCEX MyHULIUTIAIBHBIX 00pa30BaHUH,
BXOJSIIUX B JaHHBIA cyObekT P®D. OcHOBHBIE MpUHIMITEI (POPMUPOBAHMS KOMIUIEKTA 3aJaHHUH
ONMKMCAaHbl B 4YacTH 4 HacCTOAIUMX peKoMeHaauui. PemieHue 3amaHuil mpoBepseTcs KIOpH,
dbopMUpYEeMBIM ~ OpPraHHU3aTOPOM  OJMMIIMAABI — OPraHOM MECTHOTO  CaMOYIIPaBIICHUS,
OCYILECTBIISIIOLINM yIpaBieHue B cepe oOpasoBanus. Ha ocHOBE mMpoTOKoja 3acelaHus KIOpU
dopmupyeTcss COUCOK ToOenuTeNneil W MpHU3epoB MYHUIMMAILHOrO dTama. [loMHBIA TPOTOKOI
OJIUMITUAJBl C YKa3aHHEM OLICHOK 6cex yuacmuukoé (HE TONIbKO mobenuTeneid u mpuszepos!)
MepealoTCss B OpraH TOCYAapCTBEHHOW BiactTh cyObekta Poccuiickorn ~ ®Denepanuw,
OCYIIECTBIISIOLINHA TOCYJapCTBEHHOE YIpaBJieHHE B chepe 0OpazoBaHMUA.

Ha ocHOBe pOTOKOJI0OB MYHUIIMIIAIIBHOTO 3Tala M0 BCEM MYHHMIMIAIBHBIM 00pa30BaHUSAM
OpraH TrocyIdapCTBEHHOW BiacTu cyObekta Poccuiickoit @enepanuu, OCYIIECTBISIONUN
rocyapcTBEHHOE YyrmpaBieHue B cdepe o0pa3oBaHUs, YCTaHABIMBAET NPOXOJHOW Oamnm —
MUHUMAJIbHYIO OLEHKY Ha MYHHUIMIAJIBHOM 3Tare, HEOOXOAUMYIO JJIsl y4acTus B PErHOHAIbHOM
stane. JJaHHBIA MTPOXOAHOW Oajyl yCTaHABIMBAETCA OTACIIBHO B KaXKJI0W BO3PACTHOW Mapayliein
MOKET OBITh pa3HBIM I pa3HbIX mapamieneil. Ha ocHoBe 3Tux GamnoB (opmupyercs CIHCOK
YYaCTHHKOB DPErHMOHAIBHOrO 3Tama Bcepoccuiickoit onummuansl 1mo actponomuu 2018/2019

y4eOHOro roja.

4. OBIIAE TPUHIHANBI PA3PABOTKH 3AJAHUMA W ®OPMHUPOBAHMS
KOMIIVIEKTA

[ITxonpHBIN 3Tan Becepoccuiickol OJIMMIIUA/bBI IIKOJIBHUKOB SBJISFOTCS €€ MEPBBIM 3TANOM.
Ero nens cocTouT B momynaspru3alvii aCTPOHOMUYECKUX 3HAHUM CPEAU LIMPOKOI0 Kpyra yyauuxcs,
VKpEIJIEHUE CHUCTEMBI IIKOJIBHOTO ACTPOHOMHYECKOTO 00pa3oBaHUs. MYyHHUIIMNAIBHBIN JTam
Bceepocculickoit onuMnuaabl MIKOJIBHUKOB SABJISIETCA €€ BTOPBIM 3TanoM. Ero menb COCTOUT B
BBIZICJICHUH OJIAPEHHBIX IIKOJBHUKOB, CIIOCOOHBIX PEIIaTh 3a/1a4d TOBBIIICHHOW CIIOXHOCTH TIO
JTAHHOMY IIPEJIMETY.

OcCHOBHBIE TPUHIIUIBI, B COOTBETCTBUU C KOTOPBHIMU (OPMHUPYIOTCSA 3a/laHds TOTO WIIN
MHOro 7Tama BcepocCuiCKON OJMMMUAIbI MIKOJBHUKOB IO ACTPOHOMHUHU, OMHUCAaHbl B KHHIE
«Bcepoccuiickas oauMIIMaaa MKOIFHUKOB 1Mo actpoHomuH B 2006 roxy» (aBTop-coctaButens O.C.
VYronbaukoB, @enepanbHoe AreHTCTBO 1o oOpasoanuto Pd, AIIKuIIITPO, 2006). B 2018/2019
yu4eOHOM TOAY METOAMYECKHE PEKOMEHIAINH TI0 COCTaBJICHUIO 3a/JaHUI OJIMMITHAIBI Pa3paboOTaHbI
B cooTBercTBUU C [lopsimkom mpoBenenust Becepoccnilckoil onMMIIMaabl NIKOJIBHUKOB, MTPUHATHIM

MunncrepctBoMm O6pazoBanust u Haykm Poccuiickoit @eneparnu, npuka3 Nel252 ot 18 Hos0ps



2013 roma, ¢ u3MeHeHUsIMU, yTBepKIAeHHbIMH [Iprukazamu MuHHCTEpcTBa 00pa30BaHUsI U HAYKH
Poccuiickoit @eneparun Ne249 ot 17 mapra 2015 1., Nel1488 ot 17 nexabps 2015 r. u Nel435 ot
17 nosi6ps 2016 1.

[lIxonpHbIM 3Tan Beepoccuiickol OMMMIMAAbLI MIKOJIBHUKOB MO aCTPOHOMHUU MPOBOJUTCS
CpenH MKOJLHUKOB 5-11 KJ1accoB B IIECTH BO3PACTHBIX Mmapasuiensix: 5-6, 7, 8,9, 10 u 11 kmaccel. B
napamensix 7, 8,9, 10 u 11 kmaccoB pe3ysbTaThl HIKOJIBHOTO 3Tama SBISAIOTCS OCHOBOM ISt 0TOOpa
YYaCTHHUKOB CIEAYIOLIEr0, MyHULIUIAIBHOTO 3Tana Beepoccniickon oMMITHAIbI.

MyHnununaibHbld  3Tan  BcepoccuiickoM  OJIMMMUAbl  IIKOJBHUKOB 110  aCTPOHOMHH
MIPOBOJIUTCS CPENIM IIKOJBHUKOB 7-11 KilaccOB B IMATH BO3pacTHBIX mapamiensx: 7, 8, 9, 10 u 11
kiaccel. B mapamensax 9, 10 u 11 knaccoB pe3yabTaThl MIKOJIBHOTO dTamna SBISIIOTCS OCHOBOM JUIst
0TOOpa YYaCTHUKOB CIEAYIOIIETO, PErHOHATBHOr0 dTarna Becepoccuiickol OIMMITHAIBL.

3amaHusi IIKOJBHOTO W MYHHUIHMIAIBHOrO AJTama Bceepoccuiickoit omuMmuaabl 1o
ACTPOHOMHUHU COCTABJISIFOTCS HA OCHOBE METOAMYECKON IMporpaMMmbl Bcepoccuiickol OnMMITHMabI
IIKOJIbHUKOB IO aCTPOHOMHH (CM. 4acTh S HACTOSIIIMX peKoMeHaaiuii). [lannas mporpamma Oblia
cymiecTBeHHO rniepepadorana u pacummpena L{IIMK Beepoccuiickoit onmummnuaasl o aCTpOHOMHH B
2017 r.

Cnucok BOMPOCOB COCTOMT M3 IIEeCTH MaparpaoB B COOTBETCTBUU C KOJUYECTBOM
BO3pACTHBIX TMapajuieNied IKoJbHOro 9rtana Bceepoccuiickoir omumnuaasl. OH  MOXKET
MCIIOJIH30BATHCA MPH MOCJIEI0BATEILHOM U3YYCHUH IIPEIMETa aCTPOHOMHH B paMKaX MOJTOTOBKH K
pa3HbIM 3TanaMm Bcepoccuiickoil onummnuaznsl. Kaxkgas M3 TeM CHUcCKa BOMPOCOB MOXKET HMETh
HECKOJIKO Pa3/IeNioB, JUIsl KOTOPBIX YKa3bIBa€TCA ASTall OJIMMIIMAJIbI, HAYMHAsA C KOTOPOIrO ATOT
pa3zien MOKET 3aTparuBaThbCs B OJNUMIIMAIHBIX 3aJaHUAX JAaHHOW BO3PACTHOM Mapasuielu.
Hampumep, ecniu Tema BXoauT B mporpammy 9 kiacca ¢ moMmeTkon «MyuuyunanvHulii 2man», TO
OHAa MOXKET OBITh OMHUCaHa B 3aJ[aHUSX MYHHIIMIIAJILHOTO, PETMOHAIBFHOTO U 3aKIIOYUTEILHOTO
JTama OJMMIIHAIBI B 9 Kilacce, a Takke Ha moOoMm stame onumnuansl B 10-11 kmaccax. Takum
o0pa3zoM, mporpamMma IIKOJBHOTO W MYHHUITUIIATBHOTO ATArlOB MOXKET OXBAaThIBATh BCE TEMBI U
MOHSTUS, OMUCAHHBIE B METOJUYECKON IporpaMMe BCEX JTaloB MPEABbIIYIIUX BO3PACTHBIX
napajuiesuei.

MeTtoauueckasi mporpaMma OJIMMITHABI MO aCTPOHOMHH, B YAaCTHOCTH, BKJIIOYAeT B ceOs
OCHOBHBIE TOHATHUSI U BOIMPOCHI M3 KypCcOB (DM3WUKH M MATEMATUKH, HEOOXOIUMBIC NIJISi PEIICHUS
OJIMMITHA/IHBIX 3aJaHUM M0 aCTPOHOMHUHU Ha JTAHHOM JTarle B JAHHON BO3PACTHOMN Mapajuiesid. JTH
MOHATHUS TAK)KE OMUCAHBI B IPOrPaMMe.

Jns xaxmoll w3 BO3PACTHBIX MapajuieNiell JOKEeH OBbITh MPEVIOKEH CBOW KOMILIEKT
3aJIaHM, P STOM HEKOTOPHIE 33JIaHUSI MOTYT BXOJIUTh B KOMILJIEKTHI TT0 HECKOJIBKUM BO3PACTHBIM

napajuiensiM (Kak B HWAGHTUYHOW, TaKk W B OTIM4Yamoledcs Qopmynuposke). Jlomyckaercs



WCIIOJIb30BAHUE HEKOTOPBIX 3aJaHMM Uil HECKOJBKMX BO3PACTHBIX Iapajlieieil, Mpu 3TOM
COCTaBIICHHME WTOTOBOM PEUTHUHTOBOW TaONMUIBI, W TOJBEICHHE HTOTOB B JTHX TMapajuielsx
MIPOBOJIUTCS OTACIIBHO.

Ucxons w3 menedl W 3ahad MIKOJIBHOTO M MYHHUIIMIAIBHOrO 3TanoB Bcepoccuiickoit
OJIMMITUABI 110 ACTPOHOMUU, PEKOMEHIyeTCs MpeAJiarath MKoJIbHUKaM 6-8 kiaccoB 1o 4 3agaHus,
a mkoipHUKaM 9-11 kmaccoB mo 6 3amanuii. Kaxxaoe 3aanue KOMIUIEKTa He JJOJDKHO OBITh CBS3aHO
C APYTMMH 33JJaHUSIMH B 3TOM e BO3PACTHOM Mapasuieny.

Ha mnepBom »Tame paboThl 1O COCTaBICHHMIO 3aJaHUl HEOOXOAMMO co3laTh 0asy,
COJIeprKallyl0 MPUMEPHO BIBOE OOJblIee YHCIO 3alaHUi-KaHIUAATOB, YeM 3TO Tpelyercs ais
npoBeaeHus yTana Oaumnuazsl. 3aJaHus MKOJIBHOTO ATana MPOXOAST HE3aBUCUMYIO SKCIIEPTU3Y B
MYHHIIUIIAILHOW METOJMYECKOH KOMHCCHH, Ha OCHOBE KOTOpoW Qopmupyercs Oosee y3Kui
KOMIUIEKT, KOTOPBIM HPOXOJUT IOBTOPHYIO SKCIEPTU3Y B MYHULIMNAIBHOW METOJUYECKON
KOMHUCCHM. 3aJaHusi MYHUIUNAIBHOILO 3Tana MPOXOAAT OJKCIEPTHU3Y B  PETMOHAIBHOU
METOJINYECKON KOMHCCHHU.

Ha BTrOpoM sTame Bce 3amaHusi, OTOOpaHHBIC B MPEIBAPUTEIHHBIN KOMIUIEKT, MPOXOAST
METOJMYECKYIO MPOBEPKY, B XOAE€ KOTOPOW KaXJAOMY 3aJaHHUIO0 MpUCBauBaeTcs MyHKT M3 Crnucka
BONPOCOB (MYHKT 5 HACTOSMIMX PEKOMEHAINii), COOTBETCTBYIOIIUN TeMaTUKE 3aJaHus, a TaKKe
kareropust cinoxHocty (1 wim  2). Kareropus 1 mnpucBamBaercs 3aJaHusM, HMEIOIIUM
OJIHOCJIOKHYIO CTPYKTYPY PEIICHHS, CBA3aHHYIO C MPUMEHEHHUEM OJTHOTO-IBYX aCTPOHOMHYECKUX
dakToB Wi (GU3NYECKUX 3aKOHOB. 3aJaHUsl KATeroOpuu 2 HMMEIOT MHOTOATAIHOE pelIeHHe,
TpeOyroliee mocieoBaTeIbHOe MPUMEHEHNE HECKONbKUX (PaKTOB M 3aKOHOB U MAaTEMaTHYECKOTO
anmapara. Bce 3amaHus MIKOJIBHOTO 3Tana Bcepoccuiickoil OnMMIMAAbl MIKOJIBHUKOB JTOJKHBI
UMeTh KaTeroputo 1 W 3aTparuBarh BOMNPOCHI MeTONUYECKOW MporpaMMbl (4acth 5),
COOTBETCTBYIOIIME IIKOJbHOMY 3Tamy g JaHHOW BO3PAaCTHOM Mapajuleld U BCEM 3Taram
OpeapIayluux napaieneii. KoMmImuekTsl 3agaHuii MyHUIMDAIBHOIO JTamna Bcepoccuiickoit
OJIUMMHUAABl  IIKOJBHUKOB IO aCTPOHOMHHU  JIOJDKHBI ~ XapaKTEPU30BATHCS  CICAYIOIIUM

pacnpeneneHneM 3aJaHui 1Mo CII0KHOCTH:



3ananue BospacTHas mapamiens
7 KIL. 8 KII. 9 KL 10 k1. 11 k.
3aganue 1 1 1 1 1 1
3ananue 2 1 1 1 1 1
3aganue 3 1 1 1 1 1
3aganue 4 1 2 1 2 2
3ananue 5 - - 2 2 2
3aganue 6 - - 2 2 2
Bomnpocst §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 SmMAandam.

KoMmiekT 3agaHuii B KaxJOW BO3PACTHOM NapajUieM JIOJDKEH TaKXKe XapaKTepU30BaThCS
METOJIMYECKON TIOJHOTOM: Bce 4 MO0 6 3amaHWil JOJDKHBI COOTBETCTBOBATH PA3HBIM TYHKTAM
CIIMCKa BOMPOCOB IO aCTPOHOMHUHU (ITYHKT S HACTOSAMIUX pekoMmeHaanuii). CucreMa OIEHUBAHUS
3aJjaHUl JOKHA OBITh MIACHTHYHOU (8-0ayibHOI) I BCeX 3aJaHUid, HE3aBUCUMO OT UX TEMbI U
YPOBHSI CJIOKHOCTH.

3aaHus MKOJIBHOIO U MYHHUIMIAIBHOTO ATana JI0JKHBl UMETh TEOPETUUYECKUI XapakTep,
He TpeOoBaTh JJII CBOErO pPEIICHUs KaKUX-JIMOO ACTPOHOMHUYECKHX MPHUOOPOB M 3JIEKTPOHHO-
BBIYUCIIUTENBHBIX CPEJCTB (32 HCKIIOUYEHHUEM HEMpPOrpaMMHUPYEMbIX KalbKYIATOPOB). 3aJaHus
JIOJKHBI BBITIOJTHATHCS B ayIMTOPHH, O€3 BBIXO/1a Ha YIIUILY.

Jig  xaxzaoro 3ajaHus, pa3pabOTaHHOTO Uil UIKOJIBHOTO JTafna, MYHUIUIAIbHas
IPEeIMETHO-METOINYEeCKasi KOMUCCHS JOJDKHA pa3paboTaTh MOAPOOHOE pElIeHUE C y4eTOM BCeX
BO3MOXHBIX CIIOCOOOB, a TaKXe PEKOMEHJAlMU MO OLICHWBAHUIO PEIICHUs yYaCTHUKAMU B TOM
cllydae, €cl 3aJlaHue PEIIEHO HE MOJIHOCThIO. IIponenypa oneHnBaHus penieHM M MOJABEICHUS
UTOTOB OMNHUCAaHAa B YacTH 8 HACTOSAIIMX pPEKOMEHMAaruil. AHaimorudHas paboTa MPOWU3BOIUTCS
PErHOHAIBHON MTPEAMETHO-METOANYECKON KOMUCCUEN JUIS 3aJaHUI MyHUIIMIIAIBHOTO 3TaIla.

Yacteh 6 HacTOSAMMX PEKOMEHAALUH COAECPKUT NPUMEPHl 3aJaHHi, COOTBETCTBYIOLIMX
pa3HbIM BONPOCAM CIIMCKA C Pa3HbIM C Pa3HbIM YPOBHEM CJOXHOCTU. [laHHBIE 3alaHUs MOTYT
HCIIOJIb30BaThCS Kak 0Opasell /Ui COCTAaBJIEHUSI KOMIUIEKTa IIKOJIBHOIO M MYHUIIMIIAIBHOTO 3Tara
Bceepoccuiickoit onuMnuazsl Mo aCTpOHOMUHU C YYETOM MPUBEACHHBIX BBILIE PEKOMEHAIHi, HO He

Mo2ym BKIIIOYATHCA B 3TH KOMIUICKTBI HAITPAMYTO.



5. METOAUYECKAS ITPOI'PAMMA OJIMMIINABI 11O ACTPOHOMUH

Ipumeuanue. Tembl paziencHsl o naparpadam, COOTBETCTBYIOIIUM BO3PACTHBIM MapayuiesisM (0T
5-6 mo 11 kmacca). Ecnu myist yacT TeMbl yKa3aH ONpPEAENCHHBIN 3Tall OJIMMITHAIbI, OHA MOXKET
OBITH 3aJE€HCTBOBAHA B 3aJaHUAX HSTOr0 W Oosiee IO3JHHUX DTANOB OJUMIIMAAbLI BIUIOTH IO
3aKJIF0YUTEIbHOr0. JIro0as M3 TeM MOXKET OBbITh 3a[cHCTBOBAaHA Ha JO0OOM dTare OJMMIIMAIBI B

OoJiee cTapiiield BO3pacTHON Mapauieiu.

§ 1. 5-6 kaaccel (TOJBKO KOJIbHBIN 3TAIN).

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

3BC31.

1.2. Bunumoe nuxenue Comnuia no HeOy.
OKIUNTHKA, 30JuakanbHble co3Be3nusd. Ilonokenne CoJiHIIA B CO3BE3NHMAX B 3aBHCUMOCTH OT

BPEMEHHU roJ1a.

1.3. Conneunas cucrema.

Crpykrypa u coctaB ConmHeuHOW cucTeMbl. AcTpoHomMHuueckas eauHuua. [lmanersi ConHeuHoM
CHUCTEMBI: paguychl OpOUT, (HU3UUYECKUE XApPaKTEPUCTUKHU (pa3Mepsl, ¢opma, Macca, IIOTHOCTD,
nepuos BpaieHusi). OOpamenue 3emian Bokpyr CoiHIla, Kak IpUYMHA CMEHBI BPEMEH Toja.

Kpynueiimue ciytauku mianeT. Cucremsl mupa IItonemes n Konepuuka.
1.4. OCHOBBI TE€TOUCUYHUCIICHUS.
Kanennapueiii roa. BucokocHble u HeBuUCOKOCHble roja. HOmmaHCKMH UM TIpUrOpHaHCKUIN

KaJICHAAapH.

1.5. Bpamenue 3emmnu.

[Tomroc u axBarop. CmeHa AHS ¥ HOouW. MI3MeHeHune Bua 3Be3AHOTO HeOa B TEUEHUHU CYTOK.

1.6. OcHoBHBIE cBeneHus o JIyHe.

JBuxenue Jlynsl Bokpyr 3emiu, ¢pa3bl JIynsl. CoHEUHbIE U TyHHbIE 3aTMEHHUS.
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1.7. HauanbHble npencTaBieHus 0 CTpyKType Beenennon.
OcHoBHBIE TUTIIBI 00BEKTOB BceneHHOH (3Be3/Ibl, TajlaKTHUKH). XapaKTepHbIE MPOCTPAHCTBEHHBIC

MacuTaosbl.

§ 2. 7 kanace (KOJABbHBIA 1 MYHMIUNIAJIBHBINA 3TANBI).

2.1. 3eMi Kak IUIaHETA.
Ulkonvnvii sman: ®durypa 3emin. DKBAaTOpPHAJIbHBIA M MOJSAPHBINA paauycel. ['eorpaduyeckue

KOOPJHMHATBHI.

2.2. OcHOBBI c(hepruuecKOr aCTPOHOMUH.

LlIxonvnoviii 5man: OCHOBHBIE TOYKU U JTUHUK HA HEOeCHOU cepe (Topnu30HT, HEOESCHBIN MEepUInaH,
3€HUT, MOJIOC MUpPa, CTOPOHBI cBeTa). [loHaTHe BHICOTHI 00BEKTa Ha/l TOPU3OHTOM. CBSI3b BBICOTHI
MOJIF0Ca MUPA HaJl TOPU30HTOM C IIMPOTOM HaOIIOAaTENS.

Mynuyunanonoiti 5man: CyTo4HbIE YyTH CBETUI Ha HeOecHOU cepe Ha pa3HbIX mupoTax. Bocxon,
3axof, KynpMuHanus. ['ognunoe npmxenue ConHia mo HeOy. PaBHONEHCTBHS M COJHIIECTOSHUSI.

ITonsipHBII NEHP U TIOJIApHAS HOYb. TPONMK U NOJIAPHBIM KPYT.

2.3. Ontuyeckue siBIeHUs B atMochepe 3emiu.
UlkonvHoui sman: Pamgyra, coqHeuHble W JIyHHbIE Tajno, JokHoe CoinHile (maprenuil) M JIOXKHAs

Jlyna (mapcenenuii), cBetoBble cTosIObl. Cepebpuctsie obnaka. [lonspHble cusHus.

2.4. ComnHile u 3Be3/bl, MX (PU3HUECKUE XapaKTSPUCTUKH.
Ulxonvuwvui sman: Macca, paauyc, Temneparypa ComiHia.
Mynuyunanonviti 5man: OCHOBHbIE XapaKTEpPUCTUKU 3Be37: Macca, pa3Mepsl (TUraHThl, KapJIuKu),

TeMIIeparypa, IBeT (KaueCTBEHHO).

2.5. Manbie Tena CoTHEYHOW CUCTEMEI.

Hlkonononi sman: OnpeneneHue TUTAHETHI M KapiWKOBOW TutaHeThl. CBOWCTBA W OCHOBHBIC
XapaKTePUCTUKU KApPJIMKOBBIX TUIAHET, aCTEPOUIOB U KOMET, YCIOBUS UX HaOmtojneHui. [ maBHBIN
nosic acrepouioB, nosic Koiinepa u o6xaxo Oopta. [IporcxoxaeHue 1 3BoIOLNS KOMET. MeTeopsl

¥ METEOpHBIE TOTOKHU Ha 3emyie. PaguaHT METEOpHOTO MOTOKA. METEOPUTHI.

2.6. DNeKTpOMarHUTHOE U3YyYEHHE U CUCTEMA PACCTOSIHUN B aCTPOHOMUMU.
HlkonvHoui sman: CKOPOCTh CBETa, CBETOBOW roj. XapaKTEpHBIE PACCTOSHUS 1O OOBEKTOB
BcenenHol B CBETOBBIX T'OJaX.
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Mynuyunanonowr sman: Illkana w auama3oHbl 3JIEKTPOMArHUTHBIX BoH. Ilapcek u meron
FOIMYHOTO Mapajulakca M3MEpPEHUsi paccTOsHUU 10 3Be3A. COOTHOILIEHHWE MEXIY IMapCceKoM U

CBETOBBIM roioM. [IpocTpancTBeHHO-BpeMeHHbIe MacITadbl BeeneHHoii.

2.7. O0mue cBeneHus 110 MaTeMaTHKE.
Ulkonoueii sman: EauHunbel U3MEpeHUs YIriioB (4acoBble W TpajycHbIC), MX yacTu. JlnuHa
OKPY>KHOCTH.

Mynuyunanvuoi 5man: JInaeinsie ypaBHeHuUd. Penienue cuctem JIMHEHHBIX YpaBHEHUM.

§ 3. 8 k1ace (IKOJIBHBIA U MYHMUMNAJBHBIN 3TaNbl).

3.1. HebGecnas cdepa.

UlkonvHoui sman. Ilonstue nHebecHoM cdeprl. bonbimme u manble Kpyru Ha HebecHOll cdepe.
VYTI0BBIE pacCcTOSIHUSA MEXYy 00BEKTaMU Ha HeOeCcHOM cdepe.

Mynuyunanonvii sman: KoopauHaThl Ha MOBEPXHOCTH CEpbl aHAIOTUYHO IIHUPOTE U JO0JITOTE Ha
3emsie. ['opu3oHTaNbHAS U SKBAaTOpHANIbHAS CUCTEMa KoopauHaT. BricoTa, a3uMyT, 4acoBOW yroul,
NpSIMOE BOCXOXKJICHHE U CKJIOHEHHE TOYEK HeOecHOM cepbl. BBICOTHI CBETHII B BEpXHEH M HUKHEH

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

3.2. llIxanbl BpeMEHHU B aCTPOHOMHUHU.

Ulkonvuvii sman: OceBoe BpallleHHE 3€MJIM M COJIHEUHBIE CYTKH. MECTHOE M NOSICHOE BpEMSI.
Css13b ¢ reorpaduueckoi 1oarotoi. JlekpeTHoe BpeMsi, YaCOBBIE MOsCa U YACOBBIE 30HBI.
Mynuyunanonviti 5man: 3Be31HOE BpeMsl, 3B€3/1HbIE CYTKU. VI3MeHeHne yciaoBUi BUAMMOCTH 3BE3]]
B TEUEHHUE roja. 3UMHHE, BECEHHHUE, JIETHUE U OCEHHHE co3Be3Aus. [loaBmkHas KapTa 3BE3AHOTO

HeOa.

3.3. OcHOBBI HEOECHON MEXAHUKH.

HlxonvHoui sman: 3axonsl Kerepa B mpocToil GopmynupoBke Ansi KpyroBbix opOout. Ilepas
KOCMUYECKAsI CKOPOCTb.

Mynuyunanvrviti 5man’. 3akoH BceMHpHOTO TAroTeHus. O0o0menHbie 3akoHbl Kerepa. JIBmkenue
M0 DJJUIANICY W mapabosie. DJUIAIC, €r0 OCHOBHBIE TOYKH, OOJbIIas ¢ 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. ConHeyHas cucreMma.

12



Hlxonvuvui oman.: Onpenenenue paccTossHuil 10 Tea CoTHEYHONW CUCTeMBI (METOIBI PAIHOIOKAIIUN
M CYTOYHOIrO Mapajiakca). YTIOBble pa3Mepbl miaHeT. CBsi3b YIVIOBBIX U JMHEHHBIX pa3MEpOB
KOCMHYECKUX 00BEKTOB.

Mynuyunanonoiii sman: Yupomennas 3anuchk |l 3akona Kemmepa mis mmaner ConHewHOU
cucteMbl. Buaummoe nBWKEHHME IUIaHET, WUX KoHurypanuu. CHIEpUYECKUN, CHUHOIWYECKHM
Nepuoabl IUTAHET, CBsI3b Mexay HuMHU. llepermersl Mexnay Iutanetamu. PacdyeTsl BpeMeHH

MCKINIAaHCTHBIX NICPEJICTOB 110 3JIJIMIICAM I'omaHna.

3.5. Cucrema 3emisg-Jlyna.
Ulkonvnvii sman: CUHOAMYECKUH W CUIACPUYECKUN mepHoAbl JIyHBI. DKCHEHTPUCHTET OpPOHTHI

JIyHBI, TOUKM NIEpUTes U anores.

3.6. O0mue cBeleHUs O TJIa3€ M ONTUYECKUX MPUOOpax.

lkonvHoui sman: I'na3 Kak onTHUECKUN TpuOOp. Y CTPOMCTBO NPOCTENILINX ONTHYECKUX IPUOOPOB
JUISL aCTPOHOMHYECKUX HaOIoAeHui. JINH30BbIEe, 3epKaJIbHBIE U 36pPKAJIbHO-JIMH30BbIE TEIECKOIIBI.
Mynuyunanvnoiti sman: ONTHYECKHE CXEMBbl TelecKOnoB. IlapameTprsl ONTHYECKHX CHCTEM U
n300pakeHuii: (POKYCHOE pacCTOSIHUE, OTHOCUTENILHOE OTBEPCTHUE, YIJIOBOE YBEIMUYEHHE, MAcIITa0
M300paxKeHusi, MPEIeNIbHOE YIVIOBOE pa3pellieHHe, pa3Mepbl JU(PPAKIMOHHOIO H300pa)KeHMs.

OrpanudeHust Co CTOPOHBI 3eMHOM aTMOC(EpPhI Ha Pa3peIIAIOIIYI0 CIIOCOOHOCTD.

3.7. O6mmue cBeJeHHs 0 MAaTEeMAaTHKeE.

Ulkonoubui oman: 3anmuch OOJBIIUX YHCEN, MAaTeMAaTUYECKHE OMEpalMh CO CTEICHSIMHU.
[Ipubmmxennple  BbluMcieHus. Yuciao 3Havamux 1udp. I[lonp3oBaHne  HMHKEHEPHBIM
KaJIbKYJISATOPOM.

MyHnuyunanenviti 5man: GopMysbl IS CUHYCa U TaHTeHCa MallbIX yriioB. KBagpaTHble ypaBHEHUS.
[Togobue ¢uryp. Ilpsmoyronbusiii TpeyroiapHuk. Teopema I[ludaropa. Ilmomanu mpocrentmmx

FEOMETPUUECKUX (UTYp: TPEYTOJIbHUK, KPYT.

§ 4. 9 kaace.

4.1. YpaBHEHHE BPEMEHH.

Mynuyunanonoiti 5man: VICTUHHOE M CpEAHEE COJIHEYHOE BpEMs, NPUUYUHBI HUX pa3Ivyusl.

ypaBHCHI/IC BPEMCHH, €TO XapaKTCPpHAad BCJIIMYMHA B pa3HbIC ICPUOJLI I'OAa. Amnamemma.

Saxnouumenvuviil 5man.; MaTeMaTHYECKOE BBIPAXKCHUC JJI1 YPAaBHCHUSA BPEMCHU.
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4.2. JIBmxeHrue 3eMJId U SKJIUNITUYECKNE KOOPIUHATHI.

Mynuyunanonoiti 5man: Tponudyeckuil W 3BE3AHBIM roj, mpeueccus ocu 3emnd. Hyranus
(xauecTBeHHO). IIpuHuMIBI TocTpoeHus kaneHaapeil. COIHEUHBbIH, JTyHHBIM U JIYHHO-COJIHEUHBIN
kanenaapu. IOnnanckue naTsl.

Pecuonanvuoiii sman.: DxunTayeckas cucteMa KoopauHaT. Adepparius cBera.

4.3. HeOecuast MexaHHUKa.

Pecuonanvuoiii sman: >1neMeHTB OpOMT B 00mieM ciydae. CKOpOCTh ABMKEHHS B TOUYKax
ICPUIICHTPA M aIOIEHTPa. 3aKOHBI COXPAaHCHHS JHEPIMH U MOMCHTA HMITyJbca. [[BHXKEHHE 10
runep6Oone. Haknonenue opoutsl, muHus y3i0B. [Ipoxoxaenus miaHeT mo gucky CoiHIa, YCIoBUs

HaCTYIUIEHUsI. TpeTbs KocMU4ecKasi CKOpOCTb Uil 3eMiid U Apyrux tei ColHEeYHON CUCTEMBI.

4.4. ]Isuxenue JIyHbl.

Pecuonanvuoiii sman. Haknonenue opOutsl, nuuus y3noB. Jlynsl JluOpanuu Jlynsel. J[BukxeHue
y3710B opOuThl JIyHBI, mEpHOABl «HU3KOW» U «BBICOKOW» JIyHBI. AHOMaJIMCTHYECKUH U
npakoHnyeckuil Mecsupbl. CollHEUHbIE U JIyHHbIE 3aTMEHHS, MX THUIIbI, YCJIOBMSI HACTYIUICHHUS.

Capoc. IlokpsiTus 38e31 1 1iaHeT JIyHo#, ycinoBus ux HacTyruieHus. [loHsTre o npuinBax.

4.5. I1Ikasna 3Be30HBIX BEIUYNH.
Mynuyunanouoiii sman: CetuMocTh. OCBEIIEHHOCTh. SIpKOCTh. 3Be37Hasi BEJIUYHHA, €€ CBS3b C
OCBEILIEHHOCThIO U paccTossHueM 110 oObekta. @opmyna Ilorcona. M3mMeHenne BUAUMOMN SPKOCTH

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

4.6. 3Be31b1, OOIINE TOHATHS.
Mynuyunanonoui 3man: OCHOBHBIE XapaKTEPUCTHKH 3BE37: TeMIlepaTypa, paahyc, macca W
CBETHMMOCTb. 3aKOH W3JIy4eHHUsi aObCONOTHO yepHoro Tena (3akoH Credana-bombiimana). [Tonstue

3 PEKTUBHON TeMIEpaTyphl.

4.7. JIBmxeHue 3Be3]] B IPOCTPAHCTBE.

Mynuyunanonvii  oman: TaHreHUMalbHasT CKOPOCTh UM COOCTBEHHOE JBM)KEHHE  3BE3NI.
ITpocTpancTBeHHOE NBHXKEeHUE COJHIA U 3BE3[1, allE€KC.

Pezuonanvnoii oman: Ipdexr Homnepa. JIydaeBas CkopocTb 3Be3/1 U IPUHITUIIBI €€ U3MEPEHUS.

4.8. JIBOIHBIE U TIEPEMEHHBIE 3BE3IbI.
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Mynuyunansuoi oman: 3aTMEHHbBIEC TIEpEMEHHBIE 3Be3/1bl. ONpeeieHue Macc U pa3MepoB 3Be3] B
JIBOMHBIX CUCTEMAaX.

Pecuonanvuoii sman: Knaccupukanus TBOWHBIX: BU3YalIbHBIE, aCTPOMETPUYECKHE, 3aTMCHHBIC
nepemenHble. KpuBble Onecka M KpuBble BpallleHUS B JBOWHBIX cuctemax. llynbcupyromue
NEepPEeMEHHbIE  3BE3/bl, UX THIBL. 3aBHUCHUMOCTh  «IIEPUOJI-CBETUMOCTBY» Uil  Ieeus.
Honronepuoauyeckue nepeMeHHbie 38e3/1b. HoBbie 3Be3/1bl. BHECOMHEUHBIE MIAaHETHI, METOABI UX

oOHapy>keHHsI. XapaKTepPUCTUKU UX OpOUT, ""30Ha oduTaeMocTH".

4.9. PaccesiHHbIEC U IAPOBBIE 3BE3HBIE CKOIUICHUS.

Pecuonanvuuiii sman: Bo3pact, puznueckue CBOMCTBA CKOIJICHUH 1 OCOOEHHOCTH BXOISIINX B HUX
3BC31. OcHOBHBIE pasiniua MCKAY PpaCCCAHHBIMU U MIAPOBBIMU CKOIIJICHUAMM. I[BI/DKCHI/ISI 3BE3 1,
BXOJIINX B CKOIUIEHHE. MeEToNl «TpyMNIOBOr0 Mapajulakca) OIpeAeieHHs] PacCTOSHUS 0

CKOIIJICHHUA.

4.10. ComnHre.

Bce smanwi: OcHoBHbIe XapakTepucTuku CoiHIa (BpalieHue, XuMuueckuil cocras). CoJaHeyHbIe
ISTHA, UKJIBI COJIHEYHOM aKTUBHOCTH, AKTHUBHBIE 00pa3oBaHus B arMocdepe Connua. ConHeyHas
nocrosiaHas. Yucna Bonbda. CoctaB armocdepsl CoHIa.

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

Pecuonanvuuviii sman: Mexanusm sHeprosolaeneHus ConHua. BHyrpennee crpoenue CoiHua.

ConHeuHble HEUTPUHO.

4.11. Teneckomsl, MPOHUIAIOIIAS CTIOCOOHOCTh, TPUEMHHUKHU U3ITyUSHHUSL.

Mynuyunanonvii  dman: llpoHnnaromas CrnocoOHOCTh TeJNECKONa, IOBEPXHOCTHAsE SPKOCTh
MPOTSKEHHBIX 0O0BEKTOB TP HAOIOIEHNUH B TEJIECKOII.

Pecuonanvuoiii sman: CoBpeMeHHble MpUeMHUKH n3nyudeHusi: ®oroymuoxurenu, [13C-matpuis.
Abepparun ontuku. ONTUYECKHE CXEMbl COBPEMEHHBIX TelecKomnoB. KocmMuueckue TenecKkorsl,

UHTEPHEPOMETPHI.

4.12. CTpoeHHUE U TUTIBI TATAKTHK.
LlIxonvHoui sman: Mopdonorndeckue Tumbl ranakTiuk. Kinaccudukamms Xao6ma.
Pecuonanvuuiii sman: AXTUBHBIE s/Ipa TalakTUK (KiIaccuUKalus, HAOIIOIaTEIbHBIE TPOSBICHHUS

u ¢usnyeckue MmexaHusMbl). [lpoucxoxxaeHne u H3BoJIOLMs TajnakTUK. KpuBble BparieHus

15



TaJIaKTUYCCKUX OUCKOB. TemHuas MaTcpus B ralakTUKax. CBerMaCCI/IBHBIe YCPHBIC ABIPEI U OLICHKA

X MacCcCHI.

4.13. OCHOBBI KOCMOJIOTHH.
Pezuonanvnoii sman: Kpynaomacmrabnas ctpykrypa Beenennoit. CKOIUICHHS M CBEPXCKOIIJICHUS

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

4.14. Heonrtuueckasi aCTpOHOMMUS.
Hlkononoi oman: Kocmudeckue Jydd (COCTaB, OdHEPrHs, MNPOUCXOXAeHHUE). HeiTpuHo.

rpaBI/ITaHI/IOHHBIe BOJHBI. MeXaHU3MBI HU3JTy4YCHUA.

4.15. O6mue cBeneHus u3 GU3MKH.

Pezuonanvuoiii sman: Teopema Bupuana. CBsi3b Macchl U 3Hepruu. CTpoeHue sapa aroma, 1edexT
MacC W dHEPTHs CB3U. BbIIENCHHE dSHEPTruu NPH TEPMOSJICPHBIX PEaKIUAX. YPaBHEHUS SICPHBIX
peakuuii (0OIIME MPUHITUIBI), PATUOAKTUBHOCTE. OCHOBHBIC CBOHCTBA JJICMEHTAPHBIX YACTHII

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

4.16. O0mue cBeleHNs U3 MaTeMaTUKU.

LIxonvHbiil 5man: DKCIIOHEHTA, HATYPaJIbHBIC U JIECATUYHBIC JOTapU(PMbl, BEIIECTBEHHBIC CTECTICHH.
Dopmyiibl TPUOIMKEHHBIX BEIYUCICHHH.

Pecuonanvuviii sman: WppaunoHanbHble ypaBHeHus. Meron mnpoctod wutepanuu. OreHka
norpemHocted. Yucno 3Havamux mudp. JIluneinas anmpokcumanus (rpadudecku). [lnomanu un
00BeMBI IPOCTEUIINX TEOMETPUUECKUX (UTYP: AIUIUIC, HUIMHJP, [Iap, AapOBO CErMEHT, KOHYC,
AIUIUIICOU]T (TONBKO 00BeM). YpaBHEHHs IUIOCKOCTH, 3iunca U chepsl. I'eomeTpudeckuil cMbICi
kodpduureHToB ypaBHeHuil. TenecHblif yron. CucreMbl KOOpPAMHAT Ha IUIOCKOCTH U B
IPOCTPAaHCTBE (IIPsIMOYTOJIbHASI, MOJspHas, chepuueckas). Konnueckue cedeHus: Kpyr, 3JUIMIIC,

napaboia, rurep6osia. OCHOBHBIE CBOMCTBA. Y paBHEHHUE IITUTICA B TIOJISIPHBIX KOOPAMHATAX.

§ 5. 10 kaace.

5.1. JIBmkeHHE B TIOJIE TSKECTH HECKOIBKHX TEl.

Pezuonanvuuiii oman: IpunuBHoe Bo3aeiictBue. Chepa Xuma, nonocts Pomra. OcHOBBI Teopuu

BO3MYIICHHOT'O ABUXXCHUA, TOUKHU J'II/I6paI_II/II/I.

5.2. Cheprueckne KOOPUHATHI.

16



Pecuonanvnoii  sman: IlapannakTHdecKuii TpPEeyrojabHUK H  TpeoOpa3oBaHHe C(HEPUUECKUX

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

5.3. OCHOBBI CITEKTPOCKOITHH.

Pecuonanvuoiii sman: NOHATHE CHEKTpa. VIHTEHCUBHOCTb, CIEKTpajbHAasl MJIOTHOCTh U3JIy4EHUS.
AnrcrpeM. 3akoH cmemieHus Buna. MHoronBetHas — (QOTOMETpuUs, TPEACTaBICHHUE O
doromerpuueckorr cucreme UBVR, mnokazarenn unBera. ChoekTp aroMa Bojaopoaa u
BOJIOPOJIONIOA00HBIX MOHOB. KBaHTOBBIE M BOJIHOBBIE CBoiicTBa cBera. llornomenue, paccesHue,
UCITyCKaHHE 3JIEKTPOMAarHUTHOIO M3IydeHus. JIuHeiuaTslii 1 HenmpepblBHBINA creKTpbl. CHEeKTpsl
pa3IMYHBIX AaCTPOHOMMUYECKHX OOBEKTOB. CIHEKTp pa3peXeHHOro raza (COJHEYHON KOPOHBI,

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

5.4. Bnusnue 3eMHOI atMocdepbl Ha Ha0II01aeMble XapaKTEePUCTUKU 3BE3.

Pecuonanvuuiii sman: Atmochepnas pedpakius, ee 3aBUCUMOCTb OT TEMIIEPaTyphl, IABJICHUS H
JUTMHBI BOJIHBI, "3enmeHbidt nyd". [lornomenue u paccessHue cBeta B atmocdepe, 3akoH byrepa.
Omnpenenenne BHeaTMOC(HEPHBIX 3BE3AHBIX BEMMYUH 3Be37. [loHATHE ONTHYECKON TOJIIMHBI, €€

CBSI3b C JJIMHOM IIyTH J1y4da B CpClc. TCJ'IJ'IypI/I‘IeCKI/IC CIICKTPAJIbHBIC JIMHHUU.

5.5. Knaccudukamus 38e37] ¢ y4€TOM UX CIIEKTPATIBHBIX XapaKTEPUCTHK.

Ulxonvuwiti  sman: CoekTpanmpHas —Kiaccudukarms 3Be3n.  JlarpaMma  «IBET-CBETUMOCTBY
(Feprmpynra-Paccena), «CHEKTp-CBETUMOCTbY» Ul Pa3HBIX TPYMIT 3BE3[], PACCESHHBIX M ILAPOBBIX
3BE€3/THBIX CKOIUICHHIA. 3B€3/1bI INIABHOH TIOCIIEI0BATENFHOCTH, TUTAHThI, CBEPXTUTAHTHI.

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

noCICaA0BaTCIbHOCTH.

5.6. DBomonus 3BE3I.

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

Pecuonanvuviii sman: HykineocuHTe3 B Heapax 3B€3] pa3IUYHbIX TUIIOB WM IPU B3pBIBE
cBepxHOBBIX. PaBHOBecue 3Be3a. [lepenoc sHepruu B 3Be3ze. 3Be3/1HbIe aTMOC(hEphl U X CIIEKTPHI.
Bpemennsbie mIKaibl 3BOJIIOLNUU 3Be3] (sAepHasi, TersoBas, JuHamuueckas). OOpazoBaHue 3BE3I.
JlxuHcoBckas Macca. KoHeuHble CTaluu 3BOJIONMHU 3Be3/: Oelible KapJiIUKHU, HEHTPOHHBIE 3BE3/bI,
yepHble nbIpbl. IIpemen Yangpacekapa. I'paBuranmonssiii paguyc. Ilynscapbl. IlmanerapHbie

TYMaHHOCTH. CBerHOBLIe 3BE3JIbl: TUIIbI, MCXaHU3Mbl U OCHOBHBIC XaPaKTCPUCTUKHU. CBerHOBI)Ie
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tuna la. OcraTku u pacumupsitonuecs 06071049Kku cBepXHOBBIX. Chepuueckast U TUCKOBast aKKPELUs.

[Ipenen cBeTUMOCTU DAJIMHTTOHA.

5.7. Mex3Be3aHas cpena.

Ulkonvnoii sman: IlpencraBieHne o pacnpefesIeHUU ra3a U NbUIM B IpocTpaHcTBe. [1noTHOCTS,
TEMIIepaTypa W XHMMHYECKHMH COCTaB MEK3BE3AHOM cpeabl. l'opsyuil ra3 M XOJIOAHBIE
MOJIEKYJIsipHBIe 00aka. ['a3oBbie U 1 Gy3HBIE TYMaHHOCTH.

Pecuonanvuuiii sman: 3aBUCUMOCTb MEK3BE3JHOIO MOIVIOIIECHUS OT JUIMHBI BOJIHBI U BIUSHHUE Ha
3BE3/IHbIE€ BEJIMUYMHBI U LIBET 3B€3]l, ONITUYECKas ToJIMHA. CBsA3b M30bITKA 1IBETA C MOIVIOIEHHEM B

nojioce V.

5.8. O6mme cBeneHus U3 UK.

LIxonvrwbitl 5man: I'a3oBbie 3ak0oHBI. TeMmepaTypa, TEIUIOBasi SHEPTrHs Ta3a, KOHIICHTPAIUS YacTHI]
U JaBjicHHE. TepMoamHaMuueckoe paBHOBecue. MmeanbHbiii ra3. CBSI3b CKOPOCTH MOJICKYT W
TEMIIEPATYPHI.

Pecuonanvuoii sman: JlnmHa CcBOOOJHOTO mpoOera ¥ 4YacToTa CTOJIKHOBeHHMH. CpemHss
KBaJ[paTHUYECKasi CKOPOCTh MOJIeKyn ra3a. bapomerpuyeckas ¢opmyna. [lnasma. IIpomeccs

WOHU3AIMK U peKOMOWHauu. BeIposk1eHHbIH Ta3.

5.9. O0mue cBegeHUs U3 MaTEMAaTUKU.
Pecuonanvuvii sman: Meron HaUMEHBIIUX KBaApaToB. HempepbiBHBIE paclpeneieHus, uX
npocreimue napamerpol. uddepenuupoBanne u ero reomerpudeckuii cmbici. Cdepuueckas

TPUTOHOMETPHUS (ChepruuecKre TEOPEMbI CUHYCOB U KOCHYCOB).

§ 6. 11 kaacc.

6.1. Hebecuas MexaHuka.

Pecuonanvuuiii sman: JIpukenue Ten ¢ nepeMeHHON Maccoi. Y paBHeHue L{MoaKoBCKOTO.

6.2. CBolicTBa U3Ty4EHUSI.
Pecuonanvnoiy  sman: llonspuzaumss wsnydenus. JlaBnenuwe cBera. @opmyna Ilnanka.
[Tpubnuxenuss Pones-Jxunca u Buna. SlpkocTHas Temmeparypa. MasepHoe H3IIydeHHE.

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

6.3. TamakTUKa U raJJakTUKH.
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Hlxonvuwit sman: GOTOMETPUYECKUE U CIEKTPaAIbHBIE CBONCTBA TAJAKTUK PA3HBIX TUIIOB. THIIBI
HaCCJICHHU 3BC3/0 B rajlakTHKax. cDyHKI_II/ISI CBCTUMOCTHU 3BE€31. Hauansnas q)yHKLII/I}I Mmacc.

Pecuonanvuviii sman: Coornomenus Tamm-®uiepa u @adep-xexcona.

6.4. Kocmoutorus.

HlIxonvnvil sman: 3akoH Xa0b0i1a, KOCMOJIOTHYECKOE KPacHOE cMelleHne. PennKToBoe n3inydeHue,
€ro0 CIEKTpP U QIIYKTYyaIuH SPKOCTH.

Pecuonanvuoii sman: bonpimoi B3peiB. WHusmuonHass Teopus. [lepBUYHBIN HYKICOCHHTES.
[TepBuunas pexomOunanus. Pacmmpenue Beenennoii. [Ipommmoe u 6yaymee Beenennoi. Mopenb
OIHOpOAHOM wu30TponHON Bceenennoit ®punmana. AJbTEepHAaTUBHbIE Mojenu BceneHHOM.
bapuoHHOe BelecTBo, TeMHas Marepus U TeMHas dHeprus. Kputudeckas IIOTHOCTh BeeneHHOM.
Macmtabusiii paktop. YriaoMmepHoe U GOTOMETPUUYECKOE paccTOsiHUA. PocT HEOTHOPOIHOCTEH BO

Bcenennoi.

6.5. O0ure cBeeHus U3 PU3UKH.
Pecuonanvuonii sman: CrenuanpHas Teopusi oTHocuTesbHOcTH. IIpeoOpazoBanus Jlopenua.
JlopeHIIEeBO COKpallleHHEe M PENSTHBUCTCKOE 3aMEIJICHHE BpeMEeHH. PensTuBHCTCKHH 3(QexT

Honnepa. I'paBUTalMOHHOE KPAaCHOE CMEILICHHUE.

6.6. O01IMe cBEIEHNS U3 MATEMATHKH.
Pecuonanvuoiii sman: VIHTErpHpoBaHHE W €ro TreoMeTpuueckuid cmbicia. Dopmyrna HeroTtoHa-

Jleiit6nuna. Ilpocreiimue nuddepeHanbHble ypaBHEHUS B 3a/1a4ax 10 GU3UKE U aCTPOHOMMHU.

6. MIPUMEPBI 3A JAHUM IIKOJbHOT'O I MYHUIIUTTAJIBHOT' O DTAIIA

[Ipennaraemple HUXE 3aJaHUS SBISAIOTCA XapaKTEPHBIMU TMpHMepaMu 3agad karteropuit 1 u 2,
KOTOpBIE MOTYT HCIOJB30BAaThCA MPHU COCTABIEHUU KOMILUIEKTOB IIKOJIBHOTO M MYHHIIMIIAIHLHOTO
sTanoB Bcepoccuiickoit oMMITMa bl MO0 aCTPOHOMHUU TIO CXEMe, OMMMCAHHOM B 4acTH 4 HACTOSIINUX
peKoMeHAalui (3aa4l KaTeropuu 2 — TOJbKO Ha MYHUIMIAIBHOM JTarne). 3aJadyu-IpuMepbl
COPTUPOBaHbI B COOTBETCTBUU C IMYHKTAMU METOIMYECKOH MPOTpaMMbl OIUMIHUAABI (4acTh 5).
3anauu He npeonasHayensl Ui NPSIMOTO BKIIIOUCHHS B KOMIUIEKT 3TarnoB oiaummuaasl 2018/2019

y4eOHOro roja.
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3ajaun MPUBEICHBI C TTOTHBIMU perieHussMA. [10100HBIM 00pa30oM B TOKYMEHTaX ISl JKIOPH
IIKOJIBHOTO M MYHUILIMMNAJIBHOTO 3TanoB Bcepoccuiickoll onuMmmnuaabl MO aCTPOHOMHUU JOJKHBI

OBITH MMpEACTABJICHBI BCC 3a/la4, KOTOPBIC BOfIHYT B KOMIIJICKT [JId 59THX OTaIlOB.

Ne 1 (Kmacc: 5-11 , tema: 1.3 - 00bexTbl COJTHEYHON CHCTEMBI, KATErOpHs — 2)

Yeaosue: C noBepxHOCTH Kakoi maHeThl CONMHEYHOH cucTeMbl 3emiisi OyAeT BBHIMIAICTH Spue
Bcero? Ilouemy?

Pemenne: O4eBUIHO, 3TO JOJDKHA OBITH Kakasi-TO U3 OJM3KUX K 3emiie MJIaHeT — IJIaHeTa 3eMHOM
rpynmbl. [Ipu HaGmrogenun ¢ Mapca 3emist sIBASETCS BHYTPEHHEH IUIAHETOH, U B MOMEHT
commkeHus: ¢ MapcoMm MOBEpHYTa K HEMY HOYHOUM CTOPOHOU. 3eMiisi MOTJIa Obl OBITH OYCHB SIPKOM
npu HaOJIOJEHUHU C MOBEPXHOCTH BeHephbl, HO 3Ta IJIaHEeTa OKyTaHa IUIOTHBIM CJIOEM OOJIaKOB,
HUKakhe HeOecHbIe CBETHJIa C €€ MOBEPXHOCTU He BHUJAHBI. B urore, sipue Bcero 3emisi MOKET

BBIIIAACTD C ITIOBEPXHOCTHU MepKypI/Iﬂ.

Ne2(Kunacc - 5-11, tema: 1.4 - OCHOBBI JICTOMCUYHCIICHUS, KaTeropus - 1)

YciaoBue: B kakoM Beke «CTaphlii HOBBIM roji» OyIyT BcTpedaTs B HOUb Ha 1 ¢eBpansa?

Pemenne: B HacTosIiee BpeMs «CTapblii HOBBIA ToJ» BCTpedyaeTcs B HOub Ha 14 sHBaps. Takum
00pa3oMm, JUisl BBIIIOJHEHUS YCJIOBMSI 3a/lauydl pa3HMIIA MEXIYy HOBBIM M CTapbIM CTHJIEM JOJKHA
yBenuuuThes emie Ha 18 gueit. C nayanma XXI Beka 3Ta pasnuna Bo3pactaeT Ha 3 aus 3a 400 ner.
CnenoBaTenbHO, JOJDKHBI MTpoiTH emie 6 uukioB 1no 400 ser, To ectb 2400 neT. YciaoBue 3amauu
OyZeT BBINOJIHATHCS Cpa3y B IBYX Bekax - 44 u 45, Tak kak ¢eBpanb 4400 rona 6yaeT BUCOKOCHBIM

B 00enX CUCTEMAX UCUUCIICHUS.

Ne3 (Kmacc - mkonpHBIA dTam - 8-11, MyHunumanpHbId dTam - 7-11, Tema: 2.2 - OCHOBBI
cepuueckoit acTpoHOMHUH, KaTeropus - 1)

YcaoBue: Ha HEKOTOpO IUTaHETE TPOIMK COBIAJI C MOJSIPHBIM Kpyrom. Ilox kakum yriiom ochb
BpAIICHHUS STOW TUTAaHETHl HAKJIOHEHA K IJIOCKOCTH OpOWTHI? YTIOBBIMH pazMepamMy IIEHTPATHHON
3Be3/1bI U aTMOChEepHBIMU 3P PekTamMmu peHeOpeyb.

Pemenne: OG03HaYMM yToJI HAKJIOHA IJIOCKOCTH KBATOPA TUIAHETHI K IIIOCKOCTH €€ OPOUTHI KaK €.
Torna B ICHB JIETHETO COJHIIECTOSIHUS IICHTPaJIbHAS 3Be3/1a OyJeT UMETh CKIIOHEHHE € U TIOTIA/IET B
3€HUT Ha TAaKOHM K€ HIMPOTE, 3TO U OYIEeT CEeBEpHBIM TpPONMUKOM. A Ha mupote (90° - €) HUXHAA
KyJIbMHUHAIKS 3Be31bI OyneT Ha CEBEPHOM TOPH30HTE, ATO OynerT moisipHbId Kpyr. Komb oH

COBIAJIa€T C TPOIIUKOM, IoJTydaeM € = 45°.
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Ned (Knace - mikonbHBIH 9Tar - 8-11, MyHUIMIanbHBIH 3Tarn - 7-11, Tema: 2.6 - cucTeMa H3MepeHHUs
paccTosiHUM B aCTPOHOMUHU, Kateropus - 1)
YcaoBue: Ilpennonoxum, CoaHIe BMECTE CO CBOEHM IUIAHETHOM CHCTEMOW BIIETENO B LIAPOBOE
3Be3/IHOE cKorwieHue paaunycom 20 nk, coctosmem u3 500 000 3Be3a. Ckoabko 3Be311 B HEOe 3emiin
OyIlyT UIMETh TOIUYHBIN Mapaiakc 6omnbiie 0.5"?
Pemenne: OnpenenuM KOHIICHTPAIUIO 3BE3/] B CKOTIICHHH:

n=No/V =3Np/ 47R* = 15 nx >,
3nmeck Np - umcno 3Be3n, R u V - paguyc u 00beM ckoruieHus. YToObI mapajiake 3Be3bl ObLI
6onbmie 0.5", paccrosuue 10 Hee | He momkHO npesbimars (1/0.5) = 2 nk. KoanuecTBo Takux 3Be3.1
€CTh MPOU3BEJCHIE KOHLIEHTPALUU U 00BbeMa 11apa ¢ paguycoMm 2 IK:

N = n (4=l®3) = Ny I¥/R® = 500.

Ne5 (Kimace - mkoapHBIN dTanm - 9-11, MyHunumaneHeni dtan - 8-11, tema: 3.1 - HeOGecHas cdepa,
KaTeropus - 2)

Ycaoue: Koopaunatel 38e31 paBHbl a=34, d=0; a=74, d=0. HaiiauTte yrioBoe pacCTOsIHUE MEXIY
3Be3/1aMH Ha HeOe.

Pemenne: YrioBoe paccTosiHHE MEXAY 3B€3/1aMU OIpEleNsieTcs KaK JJIuHa Ayr'd O0JbIIOro Kpyra
HeOecHON cdepsl, uaymas OT OJHOW 3Be3/bl K Apyroi. B Hamem ciydae, OOJBIION KpPyr - 3TO
HeOeCHBIN 9KBATOp, BCE TOUKH KOTOporo mmerotr ckioHnenue 0=0. ITosTomy yrioBoe paccrosiHue

€CTh Pa3HOCTh MPSAMBIX BOCXO0XKJIEHUH, KOTOpast paBHa 44 uinu 60°.

Ne6 (Kiace - mkonbHbIi 3Tan - 9-11, MyHuIMnaneHeli otan - 8-11, Tema: 3.2 - mkansl BpeMEHHU B
ACTPOHOMHUH, KaTeropus - 1)

YcaoBue: B kakoe BpeMs roja 3B€31HOE€ BPEMsI COBIIAJIAET C COJIHEYHBIM BpeMeHeM? Y paBHEHHEM
BpEMEHH (pa3HULEH MEKy UCTUHHBIM U CPETHUM COJIHEYHBIM BpEMEHEM ) ITpeHeOpeyb.

Pemenne: Ecnu yciioBue 3aaun BBINOIHAETCS, TO B COJIHEUHYIO ITOJIHOYb 3BE€3/IHOE BpEMs JOJDKHO
cocTaBiATh (4, T.€. B BEpXHEH KyJIbMHHALMU IOJKHA OKA3aThCs TOYKA BECEHHETO PaBHOJIECHCTBUS.

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

Ne7 (Knace: 8-11, Tema: 3.3 - ocHOBBI HEOSCHOM MEXaHHMKH, KaTteropus — 1)

Yeaosue: Actepoun oOparraercss Bokpyr CosHIa IO KpyroBoil opOute 3a 6 ner. Uemy paBeH
paanyc ero opouTsI?

Pemenue: I[lo Tperpemy 3akony Kemmepa pamuyc opoutel Tenma Bokpyr ComHma r B
ACTPOHOMUYECKUX EIMHHUIIAX W TepuoJ oOpamieHus 1o Hell P B romax cBsi3aHbl CIEAYIOLIUM

oOpazom: r* = P2. CiesioBaTesnbHo, panuyc opOoUTHI acTepousa paseH 3.3 a.e. UM 5- 10% k.
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[Ipumeyanue: anbTepHATUBHBIE CITOCOOBI HaXOXACHUS pamuyca opOouThl (depe3 oOoOmeHubIn 111
3akoH Kemepa, perieHne 3aadyd O PaBHOMEPHOM JBW)KCHHU 10 OKPY)KHOCTH M T.IL.) TIpU

OTCYTCTBHUU OIIIMOOK TaKKe OLICHMBAIOTCS B IOJIHOM MEpe.

Ne8 (Knacc - mkonbHbIN 3Tam - 9-11, myHununaneaeiid dtan - 8-11, Tema: 3.3 - ocHOBBI HEOECHOM
MEXaHUKH, Kateropus - 1).
Yeaosue: Xopomuit ¢pyTOOIHCT MOKET Mpuaath Msay ckopocth 30 m/c. Ha acrepomnmax Kakoro
pa3mepa MOKHO Urpath B pyTO0s? [LIIOTHOCTH aCTEpOUIOB CUUTATh PABHOM IIOTHOCTH 3EMJTH.
Pemenne: Bropas kocMu4eckasi CKOpOCTh Ha MOBEPXHOCTH Tella paBHA

v = 2GMIN)Y2 = (8rGp/3)Y2r.
3nech M, r u p - macca, panyc M IDIOTHOCTH Tena. [lomydaercs, 4TO MpH MOCTOSIHHOM TUIOTHOCTH
BTOpasi KOCMUYECKasi CKOPOCTh TPSMO MPONOpIMOHalbHa paanycy. CkopocTs mosera msiua B 370
pa3 MeHbIIE BTOPOH KOCMHYECKOW CKOPOCTH sl 3eMJIH, MO3TOMY OHa COBHAIET CO BTOPOM

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

Ne9 (Knacce: 8-11 , tema: 1.1 — 3Be3nnoe He60, 3.4 — KOHPHUTYpaAIUK [UTAHET, KaTeropus — 1)
YecaoBue: 27 utonsg 2018 roga nmpous3ouuio BEIMKOE MPOTUBOCTOsIHME Mapca, Ipu KOTOPOM OH
Haxonwics B co3Be3guu Kosepora. B kakoMm co3Be3quu MpH 3TOM HaXOoAWJIach 3eMils st
HaOmroaaTeneir Ha Mapce? MoskHO 11 ObLTO ee Ha0JIr1aTh Ha HOYHOM Hebe?

Pemenne: 3emis Haxonuwinack B HeOe Mapca B TOUke, MPOTHBOIOIOKHON MONOKEeHHI0 Mapca B
HeOe 3emun. DTa TOYka HaxXoAauTcs B co3Be3auu Paka. HaGmromaTh 3Ty TOUKy B HOYHOM HeOe
Mapca ObL10 HeNb3sl, TaK KaK B 3TOM K€ CO3BE3/IMU B 3TOT MOMEHT Ipu HabioieHuu ¢ Mapca (u ¢
3emnu) pacnonarainock Connie. [lo otHomenuto k Mapcy, 3emis mpoxoauia KOH(UTYpaIuio

HWKHETO COCANHCHUA C COJ'IHI_ICM.

Nel0 (Kumacc - 8-11, tema: 3.7 - 3anuch OOJBIIMX YKCeN, KaTeropus - 1)

YeaoBue: Macca ranakrikn M87 pasra 3-10™ macc ConHita, yrioBoit auamerp 7', paccTOSHHE 10
Hee 55 MIJUTMOHOB CBETOBBIX JIeT. HaiiinTe cpeHIo IIIOTHOCTD TaJaKTHKH.

Pemenme: Bripaxas maccy CoNHIa B KHIOrpamMMax, moxydaeM 6-10%2 kr. Paguyc ranaxtuka R
paBeH 55 mutH cB.teT*sin 7'/2 = 55 ThIc. CB.JIET HIIH 5%10% w. CpenHsist IIIOTHOCTH FaJIaKTUKY paBHA

p = (BM/47R®) ~ 102 kr/n®.

Nell (Kmacc - 10-11, Tema: 4.3 - HeGecHast MeXxaHHUKa, KaTeropus - 1)
YcaoBue: HekoTopoe Teo IBMKETCS B NEPUTEIIMU CBOEH OpOUTHI B YETHIpE pa3a ObIcTpee, YeM B

adenuu. Haiiiure 3KCLEHTPUCUTET €ro OpOUTHI.
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Pemenue: Camblii TpocTO# CrtOoco0 perIeHus ATOM 3a7a4M - BCIOMHUTSG, 4ToO 110 |l 3akony Kemepa
TEJIO B XOJI€ CBOEro ABM)KEHMsI BOKPYI LIEHTpaJbHOM Macchl (B naHHOM ciydyae - CosHua) 3a
paBHbBIC MPOMEKYTKH BPEMEHHU OMUCHIBACT PaBHbIC IUIOIAAM. B mepurenuu u adenuu cKopocTb
TeJla MEPHEeHAUKYJISIpHA HAaNpaBICHUIO HA LIEHTP, [IO3TOMY MBI MOXKEM Cpa3y IMOJIy4UTb, YTO B

nepurenuu Teno ByerBepo Ommke k ConHily, 4eM B adenuu. DKCUEHTPUCUTET OpOUTHI PaBEH:

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

Ne 12 (Knace: 10-11 , rema: 4.4 — nmxenue JIyHsl, kKareropus - 1)

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

Pemenne: Her, Henp3st. JIyHa MOXKET 3aKphIBaTh TOJBKO T€ 3BE3/bl, KOTOPHIC HAXOMSITCS B BOJIM3H
(He nmamee 1°) miockoctu opOuthl JlyHbI, KOTOpas MOYTH COBHAmaeT (HaKIOHEHa Ha 5°) ¢
IUIOCKOCTBIO OpOUTHI 3eMJIH (T.€. ¢ TUNIOCKOCThIO SKIUNTHKM). Takum 00pazom, npu HaOIIOACHUH C
3eminu JlyHa HE MOXKET OTXOAUTH AANEKO OT 30[MAKAJbHBIX CO3BE3AMI M MOKPHIBACT 3BE3Ibl HE
nainee 6° OT JTMHUU SKIMNTUKUA. A Tak kak [lonsipHas 3Be3ga HaXOAWTCA JAJIEKO OT IKJIMITHUKH,

.HYHa HHUKOT'ZIa HC CMOXKET €€ 3aKPLITh.

Nel3 (Kmacc — mkombHblid 3tan — 10-11, mynumunaneneid dtan — 9-11, tema: 4.5 — mkana
3BE3/IHBIX BEJIUYHH, KaTeropus - 1)

YcaoBue: Teneckony OOCTyNHBI 3Be3/bl 18 3Be3HON BennuuHbl. CKOJNBKO 3Be31 22 3BE3IHOU
BEJIMYUHBI JIOJDKHBI BXOJWUTh B KOMITAKTHOE 3BE3JIHOE CKOIUICHHE, YTOOLI €ro MOJKHO OBLIO Ha
npejenie yBUAETh B 3TOT Teneckon? OTBeT 000CHYHTE.

Pemenne: Ilo ompeneneHuio 3Be3AHON BEMUYMHBI 3Be37]a N-il BEIMUYWHBI sipue 3Be3Nbl (n+1)-if

01/5

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

BennuuHEBL. CleIoBaTeIbHO, CKOIUIEHHE TOJDKHO COCTOSATh XOTs ObI 3 40 3Be3I.

Neld (Knmacc — mkonbHbIM 3Tanm — 10-11, myrunumaneHeni stan — 9-11, tema: 4.5 — mkana
3BE3/IHBIX BEJIUYUH, KATETOPHUS - 2).

Yeaosue: Spuaiimmas 38e31a HouHoro Heba 3emnu Cupuyc nmeer Oieck -1.47m u napamnakc 0.38.
Kakyro 3Be3mnyro BenmmumHy umen Obi Cupmyc, 3aiimu oH Mecto CoiHIla B IEHTpPE HalIeu
TuIaHeTHOH cucteMbl? CUuTaTh, 4TO pauyc OpOUTHI 3eMIIM IPU ATOM OBl HE U3MEHUIICS.

Pemenue: PaccrosiHue 10 3Be37bl I, BRIpAKEHHOE B Mapcekax, ectb (1/m), rme m - ee mapasiakc.
s Cupuyca 3To pacCTOsiHUE MoTydaeTcs paBHbIM 2.6 1k miu (2.6%206265)~540 000 a.e. Eciiu 651

Cupuyc okazancs Ha mecte Connna, on cran 061 B 540 000 pa3 6mmxe u B (540 000)2 = 2.9*10"
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pa3 sipue. JTO COOTBETCTBYET Pa3HHLIC B 3BE3HBIX BenunHax B 2.5 Ig (2.9%10™) = 28.6. B utore,

Cupuyc ceeTun 661 B Hebe Kak 38e31a -30™,

Nel5 (Kmacc - mxonbnbld 3Tan - 10-11, myruunaneHenit tamn - 9-11, rema: 4.6 - 3837161, 00N
MOHATHS, KaTeropus - 1).

YcaoBue: Hekoropass 3Be3ma BaBoe Oonbine u BaBoe ropsiaee Comuia. Bo ckombko pas ee
CBETUMOCTD MIPEBBINIACT COJIHEUHYIO?

Pemenne: Ilo 3akony Credana-boibiiMana, CBETUMOCTD 3BE3]IbI IMPOIOPIIMOHANIbHA KBaJApaTy €e
paaMyca W 4YeTBEPTOH cTeneHW Temieparypbl. [loaTomy naHHas 3Be3na OyneT M3JIydaTh CHIIbHEE

Connua B 2%:2* = 64 paza.

Nel6 (Kumacc - 11, Tema: 5.6 - 9BOJTIOIHSE 3BE3/1, KATCTOPHS - 2)

YcaoBue: ['paBUTalMOHHBINA pajiyCc YepHOH IBIPHI BUICH C €€ CIyTHHMKA moj yriom 1'. Haliaure
JIMHEHHYIO CKOPOCTb JIBMIKCHUS CITyTHUKA, CUUTAst OPOUTY KPYTOBOU.

Pemenue: Konb ckopo rpaBuTanmoHHbIi paauyc BuiaeH nox yriaom 1' wim (1/3400) paaman, To
CIIyTHUK oOpaimaercsi mo opoure ¢ paguycoM B 3400 rpaBUTanMOHHBIX paauycoB. Ha Taxom
PACCTOSITHUM MBI MOXKEM IIOJIb30BaThca (HOpPMyJIaMH KJIAacCHUECKONM HeOecHOW MexaHukHu. Bropas

112 12
2 10 ectn yOBIBaeT 00paTHO MPOMOPIHOHAIBHO I 2

KOCMHUYECKasi CKopocTh coctanisier (2GM/r)
Ha 3amannom paccrosiauu ona oyaer B (3400)1/2 ~ 58 pa3 meHbIlle CKOPOCTH CBETa U COCTaBHT

5100 xm/c. TlepBas KocMuueckast (KpyroBasi) CKOPOCTb OyIeT elle B 212 pasza MEHbIIIE U COCTABUT

3600 xm/c.

Nel6 (Kmacc - 10-11, Temsr: 5.6 - 9BOJIONHMS 3Be3]1, 5.8 - TepMOAMHAMHKA, KATErOpus - 2).
YeaoBue: CKOJIBKO 3BE37 COJIHEYHOTO THIA MOXET oOpa3oBaThCcsl M3 oOsaka paguycom 20 MK,
naBnennem 10 Ta u Temmepatypoii 50 K?
Pemenne: XonoaHbeii ra3, QopMUpYIOIIMI Takoe 00JaKO - MOJIEKYJISIPHBI BOJOPOI C
MOJICKYJISIPHOU Maccoii 2, MoJsipHO# Maccoii |, paBHoit 0.002 kr/mMoub. Ero KOHIICHTpAIIUI0 MOYKHO
OTIPENIENIUTH TI0 YPABHEHUIO COCTOSHUS HICATbHOTO Ta3a:

n=p/kT=15-10°m?
3neck p - naBnenue, T - remneparypa, K - mocrossaHas bonbiimana. [1moTHOCTE 00s1aka cOCTaBUT

p=n-w/Na=pup/RT=5" 10" xr/iv>.

3nece Na - moctossHHast ABoranpo, R - yHuUBepcaiabHas Tra3oBas mocTtosHHas. Pamgmyc oGmaka R
pasen 20 mk umn 6-10" m, ero macca pasHa

M = 4npR*/3 = 4:10% kr.

N3 Takoro o01aka MOXeT O6pa30BaTBCH okoio 2000 3BC31 COJTHCYHOI'O THIIA.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE KOJBbHOI'O n
MYHHUIHUITAJBHOI'O 9TAIIOB OJIMMIINAIBI ITIO ACTPOHOMUH

[[IxoybHBIA ¥ MyHULUIIAIBHBIN 3Tanbl Becepoccniicko 0aMMIIMaAbl MKOJIBHUKOB MO aCTPOHOMMHU
IPOBOJASTCS B OAMH ayJUTOPHBIM Typ KaXAbld. DTH 3Tallbl He npedycMampueaiom IMOCTAaHOBKY
KaKuX-TH00 MPaKTUYECKUX (B TOM YHCIIE BHEYPOUHBIX, BBHIMOIHICMBIX BHE IIKOJBI MIU B TEMHOE
BpeMsl CYTOK) 3aJay II0 acCTPOHOMHHM, U HUX TIPOBEACHUE He mpedyem crenupuIecKoro
o0opynoBaHusi  (TENECKONOB U JIPYIMX acTpoOHOMHYecKUX MpubopoB). IlkonpHBI H
MYHUIUNAIBHBIA 3Tall OJMMIIMAJAbI 10 AaCTPOHOMHUH TPOBOASTCA B ayaUTOpHOM (opmate, u
MaTepHajbHbIe TPEOOBAHUS JJIsl UX MPOBEJACHUS HE BBIXOIAT 32 PAMKU OpPraHU3ally CTaHIapPTHOTO
ayJIUTOPHOTO PEKUMA.

Jns  mpoBeneHHs IIKOJBHOIO M MYHHUIMOAIBHOIO 3Tana OpraHu3arop JOJKEH
IIPEIOCTaBUTh AyJUTOPUHU B JOCTATOYHOM KOJMYECTBE — Ka)AbId YYaCTHUK OJMMIIHAJABI JOJIKEH
BBITIOJIHSITH 3aJJaHUE 32 OT/ACIBbHBIM CTOJIOM (TIapTOH).

Kaxnomy ydactHuky onumnuagsl OprkOMHUTET AOKEH MPEAOCTaBUTh PYUKY, KapaHAalll,
JUHENKY, PE3UHKY JJI1 CTUPAHUS U IMYCTYIO TeTpadb co mramnomM OpraHu3alliOHHOTO KOMHUTETA, a
TaKXe JINCTHI CO CIPABOYHON WHpOpManmein, pa3pemeHHOW K HCIOJIb30BAHUIO HA OJUMITHAJIC.
[TonHbIN TepedeHb CpaBOYHONW WHGOpPMANWHU, TMPUBEACHHBIA B pasznene 12, wcmoib3yercs Ha
PErMOHAIILHOM U 3aKJIFOUUTEIBbHOM 3Tane. JlJid MKOJIbHOI0 U MyHUIIMIAJIBHOIO 3Tarna J0MYyCKaeTcs
COKpAIlleHHE MEepPEYHs, OCTABIIAS B HEM T€ JaHHbBIE, KOTOPbIE HEOOXOAMMBI JJIs PEIICHUs 3aJlaHui
KOHKPETHOI'O JTarna.

B xaxmoi ayautopun 10JKHBI ObITh TaK)Ke 3alacHble KaHUEISIPCKUE MPUHAUIEKHOCTU U
KanpKynaTop. Ha Bpems pa®oThl HaJl pEHICHUSMH MYHHIIMIIAIBLHOTO 3Tala YYacTHHUKY JIOJKHBI

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

8. MPOLHEAYPA IMTPOBEJEHUS ITIKOJBbHOI'O U MYHULUITAJIBHOT' O DTAITA

[ITkonpHBIA U MyHULMITAIBHBIN dTanbl BcepocCUMCKONW OJMMIMAbI IIKOJIBHUKOB 110 aCTPOHOMHUHU
MPOBOJATCS B OAWH Typ KaXAblH. YUYACTHUKH OJIMMITHAMBI JOJDKHBI OBITH TPEIYMPEKIEHBI O
HEO0OXOUMOCTH MPUOBITH K MECTY IPOBEJCHUS HE MeHee 4eM 3a 15 MHUHYT A0 ero Hauyana. OHH
MPUTJIAMIAIOTCS Ha TpeBapUTeIbHOE coOpaHHe, Ha KOTOPOM OTJIAIIAIOTCS MpaBUiIa MPOBEICHUS
OJIMMITHA/IBI, TIPEACTABIISIETCS COCTAB OPrKOMUTETA U KIOpHU. [locie 3TOro y4aCTHUKHA OJMUMITAA/IbI

pacnpeaensoTcs Mo ayAUTOPUSIM.
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Jnsa  mpoBeaeHuss drtama  oauMnuanbl  OpraHU3alMOHHBIL  KOMHUTET MPEIOCTaBISAET
ayIUTOPUU B KOJIMUECTBE, ONPEACIIIEMOM YHCIIOM YYaCTHUKOB OJUMIIMAJbL. B TeueHue Bcero typa
OJIUMIUAJABI B KaXKIOW ayAUTOPUU HAXOJIUTCS HaOIoAaTellb, Ha3HauaeMbld OpraHu3anuoOHHBIM
komuteToM. [lepen HauaaoM pabOThl yYACTHUKU OJMMIIMAbI MHUIIYT Ha OOJIOKKE TETPaau CBOIO
dbamunnio, UM U OTYECTBO, HOMEP KJlacca U IIKOJIbl, PaliOH M HACEJICHHbII MyHKT.

[lo okOHYaHWM OpPraHU3alLMOHHOM YaCTU YYaCTHHUKAM BBIJAIOTCS JIUCTHI C 3aJaHUSMH,
COOTBETCTBYIOIIUMH WX BO3PACTHOW TMapajuleld, ¥ JHCTHl CO CHpPaBOYHOW HH(pOpMaIme,
HEOOXOAMMOW i pemieHus 3aaanuii. HaOmromatenb oTMeuaeT BpeMs BbIIauu 3aganuii. Ha
pellieHre 3aJJaHuil MIKOJILHOTO 3Tara OJMMIIMAJbI 10 aCTPOHOMHUHU LIKOJIbHUKaM OTBoauTCsA 1 yac
JUTSL YYACTHUKOB W3 5-8 kiaccoB M 2 yaca ans ydactHukoB 9-11 xmaccoB. Ha pernenne 3amanwii
MYHUIMIIAJFHOTO JTana OJIMMIIHAAbI MO0 AaCTPOHOMHUHU IIKOJIbHHUKAM OTBOAMUTCS 2 yaca Jyist
YYaCTHUKOB W3 7-8 KjaccoB M 3 yaca aisd y4acTHUKOB 9-11 kiaccoB. Y4YaCTHUKM HauMHAIOT
BBINIOJIHATh 3aJlaHUsl CO BTOPOM CTpaHULbl TETPaad, OCTaBJsAs IEpPBYI CTpaHuly yuctoil. Ilo
JKEJTaHUI0 YYaCTHHKAa OH MOXET HCIOJIb30BaTh HECKOJIBKO TMOCIEIHUX CTPAHUI] TETPAIH IO
YEPHOBHK, CJIeJJaB HAa HHUX COOTBETCTBYIOIIYIO MOMETKy. I[Ipu HexBaTke MecTa B TETpaau
HaOMIOIaTeNIb BBIIACT YYAaCTHUKY JOMOJHUTENbHYIO TeTpaab. [lo okoHwanuu paboOThHl BTOpas
TETpaJb BKJIAJbIBACTCS B IIEPBYIO.

Bo epemsa pabomwi HaO 3a0aHUAMU YYACMHUK OTUMNUAOLL UMEem NPABO:

1. Tlonp30BaTbecsl TUCTaMU CO CIPABOYHON MH(pOpPMAIMEH, BBIIaBaeMON Y9aCTHHKAM BMECTE C

YCIIOBUSIMU 33JIaHUM.

2. Tlonb3oBaThCcs JIOOBIMH CBOMMH  KAaHIENSAPCKUMHU MPHHAJICKHOCTSIMH Hapsdy C

BBIJITAHHBIMH OPTKOMHUTETOM.

3. Tlomp30BaThCsi COOCTBEHHBIM HEMPOTPAMMHUPYEMBIM KAJIBKYISATOPOM, a TaKKe MPOCUTh

HaOII0IaTeNsE BPEMEHHO MPEIOCTaBUTh MY KaJIbKYISATOP.

4. QOOpamarbcs ¢ BOMpOcamMH MO MOBOJY YCJIOBUM 3ajad, mpuriamas K cede HabmomaTens

MOJHATHEM PYKH.

5. ITlpuHUMATH TPOIYKTHI MUTAHHUS.
6. BpeMeHHO MOKHUIATH AYAUTOPHIO, OCTABIISIS Y HAOTIOATeNsl CBOIO TETPAb.
Bo epemsa pabomoul Hao 3a0anusamu y4acmHuKy 3anpeujaemcs:
1. Tlomp3oBaThCsi MOOMIBHBIM TeseOHOM (B 000 ero GyHKINN).
2. Tlonp3oBaThCs OO0 JPYrol BBEIYUCIMTEIBLHOW TEXHHKOW, KPOME HENPOTrPAMMHPYEMOTO

KaIbKyJIATOpa (KapMaHHBIM KOMIBIOTEPOM, TUIAHIIIETOM H T.11.).

3. Tlonmp3oBaThCs KAaKUMHU-THOO HMCTOUYHUKAMHU WHGOPMAIUMHU, 32 HCKIIOYEHHUEM IHUCTOB CO

crpaBo4YHOM MH(popMalueil, pazaaBaeMblx OprkoMUTETOM TEpe] TYPOM.
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4. OOpamarbcsi ¢ BOmpocaMu K KOMy-In0o, KpoMe HabOmromarens, djieHoB OprkoMureTra u
KIOPH.
5. 3ampemaercst 0THOBPEMEHHBIM BBIXO]I U3 ayAUTOPUH JIBYX U 00Jiee yUaCTHHKOB.
[To oxoHyaHuM pabOTHI BCE YYACTHUKU MOKHIAIOT ayAWTOPHIO, OCTABIsisi B HEW TETpaau C
pemenusimMu. [locie Typa nepes HUIMU MOYKET BBICTYIHTH WIEH OPIKOMHUTETa W KIOPU C KPaTKUM
paz00poM 3a/1aHUiA.
OTtaenbHOE MOMENIICHHE TSI JKIOPU JOJDKHO OBITh TpenocTaBieH0 OprkoMUTETOM Ha BECh
JICHb MTPOBECHUS OMUMITHAIBI. UIICHBI )KIOPH JTOJDKHBI TIPUOBITH HA MECTO MPOBEICHUS OJIMMITHATBI
3a 1 yac 10 OKOHYaHUsl PabOThl ydacTHHKOB. [Ipencenarens xropu (WK €ro 3amMecTuTels) u 1-2
YJICHA KIOPU JOJIKHBI HpI/I6LITB K Ha4aJ1y sTara 1 NIcpuognv4cCKu O6XOI[I/ITL ayaIuTOpUHn, OTBCHAA Ha

BOIIPOCHI YYaCTHUKOB 110 YCIOBHIO 33/1a4.
9. METOAUKA OIIEHUBAHMUS BBIIIOJTHEHHBIX OJTMMITAATHBIX 3A TAHUI

Jlis poBepKU pelIeHNH y4aCTHUKOB HIKOJIBHOIO M MyHHLMIAIBHOTO 3Tara GopMHUpYeTCs
KIOpH, COCTOsLIee M3 yuduTenell, paboTaoumx B 00J1aCTH aCTPOHOMMU U CMEKHBIX JUCLUILINH
(pusuxm, marematuku). [lepen HagamoM 3Tamna KIOpPU MPOBOJAUT COOpaHKE, HA KOTOPOM BBIOUpPAET
npejceaarens, 3HaKOMUTCS C YCJIOBUSIMU U PELIECHUSIMU 3aJlaHUNl U paclpenesnseT 3ajaHus aJs
IPOBEPKH MEX]Ty COOOH.

s obecniedeHnss 00BEKTUBHOCTH MPOBEPKH PEIIEHHE KaXKAO0I0 KOHKPETHOI'O 3a/aHus B
TOM WJIM MHOW BO3PACTHOW IapaJuley JOJDKHO MPOBEPSTHCS OJHUM M TEM K€ WIECHOM KIopHu. Ilpu
JIOCTaTOYHOM COCTaBE€ JKIOPU PEKOMEHJyeTCs IPOBOJUTh HE3ABUCHUMYIO IMPOBEPKY pEelIeHUs
KaXJI0r0 3a/aHusl JByMsl (OJHUMHM U TEMH €) YJICHaMHU JKIOpH C YCPEIHEHHUEM OLEHKH U
NpPOBEIEHUN OOCYXKIEHHUS, €CIM OLEHKU JIBYX UICHOB JXKIOPM CYIIECTBEHHO pasziHyaroTcs (Ipu
HEO0OXOIMMOCTH C MOCIIEAYIONEH KOPPEKIIUEH OI[EHOK).

Pemenne kaxaoro 3agaHusi OLEHUBAETCS MO 8-0alIbHOM cHUCTEME B COOTBETCTBHM C
pEeKOMEHJALMsAMY, pa3pabOTaHHBIMU  COCTAaBUTENSIMM A KaXJ0M OTAEIbHOM  3ajauu.
AJNbTepHATUBHBIE CIIOCOOBI  peIIeHUs 3a/Jauyd, He YYTeHHble COCTaBUTENSIMHM 3aJad B
PEKOMEHALNSX, PU YCIOBUM UX MPABUIBHOCTU U KOPPEKTHOCTU TaKXKE OLIEHUBAIOTCS B MOJHOM
mepe. Hipke mpencrasieHa o0O1as cxeMa OlleHUBaHUSI PEIIEHUH.

. 0 GaymIoB — pelIeHne OTCYTCTBYET WU a0COTIOTHO HEKOPPEKTHO;

. 1 Ganmn — npaBUIIBHO yraJlaHHbI OMHAPHBINA OTBET (1a/HeT) 0€3 000CHOBAHUS;

. 1-2 6ann — caenaHa NOMBITKA PELISHUs, HE JaBIlas pe3yabTara;

o 2-3 OGamna — MpaBWJIBHO YraJaH CIIOXHBIM OTBET, HO €ro 00OCHOBaHHWE OTCYTCTBYET WM

OIIMO0YHO;
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° 4-6 6a/I0B — YaCTHYHO pEIICHHAS 3a/1a4a;
o 6-7 6ayIOB — OJTHOCTBIO PEIlICHHAs 3a/1aua ¢ 00JIee WIIM MEHEE 3HAYUTEIbHBIMUA HETIOUCTaMMU;
. 8 0aJI0B — MOJHOCTHIO PEIICHHAS 3a/1a4a.

BricTaBnenue npeMuanbHBIX 0ayioB (OlIEHKA 3a 3a7aHue O0osee 8 0AUIOB) HA MIKOJLHOM H
MYHUIUIIAILHOM JTarie He Joryckaercs. OO0Ias oleHKa 3a BeCh 3Tall TOJIy4aeTcsl CYMMHPOBaHUEM
OILICHOK IO KaXIIOMY U3 3ajaHuil. Takum 00pa3oM, MakCHUMallbHasl OIICHKA 332 BECh IKOJIBHBIA WU
MYHHUIMIATBHBINA 3Tan cocrapisger 32 Oawa (o 8 kiacca BKIOUUTENbHO) W 48 GamioB (9-11

KJIaCCHI).
10. MTPOLOEAYPA NIOABEIAEHUSA UTOI'OB

Ha ocHOBe mNpPOTOKOJIOB MIKOJIBHOTO M MYHHUIMIIAIGHOTO JTala >KIOPH IPUCYXKIAET
JUIUIOMBI TIOOETUTENe W MPHU3epOB NAHHOTO dTarna. MHHHUMAaIbHOE YUCIO HAaOpaHHBIX OailioB,
HEOO0X0MMOE JUIsI TPUCYXKICHUS ITUILUIOMOB, MOXET OTJIMYaThCs IS PasHBbIX BO3PACTHBIX
napayuteneii. [lpu ompepeneHHMH STOrO 4YHCNA OKIOPH JOJDKHO TIPHHAMArTh BO BHHMaHHE
OCOOCHHOCTH pacIpe/elieHnus] YJYacTHHKOB IO HaOpaHHbIM Oamtam. B kaxmoll Bo3pacTHOU
napajulelid MOKET OBITh HECKOJBKO MmoOenuTesield, a o MoOeanuTeNne 1 MpU3epoB Cpelu BCex
YYaCTHUKOB MOXET OBITh J1t000H, BILIOTH a0 100%, ecnu Bce yYacTHHKH 3Tama JI0CTaTOYHO
YCHEIIHO CHpaBWINCh ¢ 3agaHusMu. He pexkomendyemcsa TIpUCYXKIaThb pasHBIA CTaTycC
(moGenuTens/Ipu3ep WIM TPU3EpP/yIaCTHUK) YYaCTHHKAM OJHOW BO3pPACTHOM Mapauiend ¢
HE3HAUUTENIbHOU pasHuLel B Oannax. Kamezopuuecku 3anpeujaemca NpucyxaaTh pa3Hblil cTaTyc
YYaCTHHKAM OJTHOW BO3PACTHOH IMapauieNy ¢ OJJUHAKOBBIM YHCIIOM HaOpaHHBIX OaJlIoB.

[Tocne monmBeneHWss UTOrOB MHQPOpPMALUS O pe3ysibTaTax Typa IOBOJUTCS IO CBEICHHUS

Y4aCTHHUKOB.

11. MPOLIEJIYPA OTEOPA YYACTHUKOB HA CJEAYIOIIUA DTAI

[To OKOHYAaHMIO HIKOJBHOIO 3Tama IMPOTOKOJIBI C pe3yjibTaTaMH IEPEeJarTCsl B OpraH
MECTHOI'O0 CaMOYIIpaBJICHUs, OCYILECTBIIIONIMM yrpasieHue B cepe oOpasoBanus. Ha ocHoBe
JTAaHHBIX MPOTOKOJIOB OPraHU3aTOp CJIEAYIONIEro (MyHULUIIATBHOIO) 3Tama Ui KakJJ0H BO3PACTHOM
napajjielid OnpeneNssieT MHUHUMAJIbHOE KOJMYEeCTBO OajuloB, HEOOXOAMMOE [UIs y4yacTHS B
MYHUIIMIIAJbHOM d3Tane. Kamezopuuecku 3anpewjaemcsa IONYCK K YYaCTHIO B MYHHMIMIIAJIBHOM
JTane TOJBKO MOOeAUTeNIe WIM TOJNBKO MOOenuTeNled M MPHU3EpOB IIKOJBHOIO JTara.
Kamezopuuecku 3anpewjaemcsa BBEIEHUE HA MYHHLUIAIBHOM 3Tare KBOT, OTPaHUYMBAOLIMX

YUCJICHHOCTb YHaCTHUKOB OT OJHOI'O O6pa3OBaTCJ'IBHOFO YUpCKACHUH.
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[To 0KOHYAaHMIO MyHMLMIIAIILHOTO 3Tala MPOTOKOJBI C Pe3yNbTaTaMU NEPENAIOTCS B OPraH
rocyJapCTBEHHOH BiacTu cyobekta Poccuiickoit denepaliyy, OCyIeCTBISIONNN TOCY1apCTBEHHOE
ynpasieHue B cepe obOpazoBanus. Ha OCHOBE NaHHBIX NPOTOKOJIOB OPraHU3aTOp CIIEAYIOLIETO
(peruoHanbHOrO) 9Tama a8 KakKIOM BO3PACTHOW Mapajuleid OIpeneiseT MHUHHMaIbHOe
KOJINYECTBO OaioB, HEOOXOAMMOE M y4yacTUs B peruoHaabHOM dtane. Kamezopuuecku
3anpewjaemca JONMYCK K y4YacTHUIO B PErMOHAIBHOM JTale TOJIBKO HOOeauTeNedl MM TOJIBKO
nobenuTesledl U MPU3EPOB MyHHULMIANBHOTO dTana. Kamezopuuecku 3anpeujaemcs BBEICHHE Ha
PETHOHAJIBHOM ~ JTale  KBOT, OrPaHMYMBAIOIIUX YHMCICHHOCTh YYAaCTHUKOB OT OJHOIO

MYHUIUIIAJIBHOTO O6paSOBaHI/I$I.
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13. ”H®OPMAILIMA Ob OJIMMIIMAZIE B CETU UHTEPHET

1. Caiit Beepoccuiickoit ouMITHa bl IKOJIBHUKOB 10 acTpoHomun — http://www.astroolymp.ru/

2. YueOHo-uH(pOpMAIMOHHBIH MOPTaJl aCTPOHOMUYECKHUX OJIMMITHA/, TPOBOAMMBIX B Poccun u 3a

pyo6exxom — https://vk.com/astroolympiads

14. CHPABOYHASI WH®OPMAIMS, IOJJIEXAIINAS PA3JJAYE BMECTE C
YCJOBUSAMMU 3AJTAHUM

Hwuxe npuBeneH nepedeHb CIPABOYHBIX JAHHBIX, KOTOPBIE CUMTAIOTCS HW3BECTHBIMU IIPU
pellieHnn 3aaHuil Bcex 3TanoB BcepoccuiicKol OIMMIMAAbI IIKOJIBHUKOB [0 aCTPOHOMHUHU. OTH
CIpaBOYHBIC JaHHBIC TMOMJEKAT pa3jaue YYacTHHKAM OJIMMIMAAbI B TIOJHOM oObeMe Ha
PETMOHAJIBHOM U 3aKJIFOUUTENBHOM JdTanax oJMuMnuanel. Ha MKOIBHOM M MyHHMIMIIAIBHOM JTalle
CIPaBOYHBIC JAaHHBIE MOTYT Pa3/laBaThCsl B YAaCTMUHOM oObeme. B 3ToM ciiyuae BblAenseTcs Ta
uH(pOopMaLKsg U YUCIEHHBIE TAPAMETPhI, KOTOPbIE OKA3bIBAIOTCSI HEOOXOIUMBIMHU JJISl PEIICHUS TeX
3a/a4, KOTOpbI€ BXOASIT B KOMIUIEKT TEKYIIEro JTalna OJUMIHNaAbl (BO BCEX BO3PAacTHBIX
napauiensix). VMckitoueHue cipaBOYHbIX JaHHBIX, BXOAALIMX B MPUBOJUMBIN CIUCOK U MMEOLINX

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

§1. OcHOoBHBbIE (U3HYECKHE U ACTPOHOMHYECKHE MOCTOSIHHbIE

3 1 -2

I'paBuTanmonnas nocrosinHas G = 6.672-10 1 M3 krtc

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

YHuBepcanbHas razoBasi noctosiHHass = 8.31 m2kr-¢ 2K L -momp !
[Tocrosunas Credana-bonpimana ¢ = 5.67- 108 krc 3 K™

Macca nmpotona mp = 1.67- 10" xr

Macca snexkrporna me =9.11- 103 kr

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

IMapcek 1 mk = 206265 a.e. = 3.086:10"° m
[TocrostHnas Xa66ma H = 68 (xm/c)/Mnxk

§2. lannbie 0 CoJiHue
Pagnyc 695 000 km
Macca 1.989-10% kr
Caerumocts 3.88:10%° Br
CriextpanbHblil kitacc G2

BuauMas 3Be3Hast Benmmanaa —26.78™
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AOcoroTHas 6osToMeTprIecKas 3Be3{Hasi BETUIMHA +4.72™
Iokasarens nsera (B-V) +0.67"

D¢ dexruBnas Temmneparypa 5S800K

Cpennuii ropu30HTANBHBINA apauiakc 8.794"

NHTterpanbHblii MOTOK 3HEPrUuM Ha paccTosiHuu 3emiun 1360 Br/m®

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

Jlannble 0 3eMiie

OkcnentpucuteT opoutst 0.017

Tponmueckuit ron 365.24219 cyrtok

Cpennsist opoutambHas CKopocTb 29.8 km/c

[Tepuon Bpamenust 23 yaca 56 Munyt 04 cekyHIb

Haxson skBaropa k sxmmnTrke Ha amoxy 2000 roma: 23° 26" 21.45"
OKBaTOpUaAIbHBIN paguyc 6378.14 km

[Honsipuslit pagnyc 6356.77 km

Macca 5.974:10% kr

Cpenusis mioTHOCTD 5.52 rem

O0BemubIit coctaB atmMocdepst: Ny (78%), O, (21%), Ar (~1%).

§3. lannsie o Jyne
Cpennee paccrosiaue oT 3emuin 384400 km

MunumanbHoe pacctostHue oT 3emin 356410 km

MaxkcumanbHoe paccrostaue oT 3emiu 406700 km
Okcuentpucurer opoutst 0.055

Haxnon niockoctu opouTs K sKkuntike 5°09’

Cunepuueckuit (3Be3HbIH) nepuo oopaenus 27.321662 cytok
Cunonnueckuii nepuon oopamenus 29.530589 cyrox

Pamnyc 1738 km

Macca 7.348:10% kr wmn 1/81.3 mMaccsl 3emin

Cpenusis mnoTHocTs 3.34 reM S

Busyanbaoe reomerpuueckoe anpoeno 0.12

Buaumast 3Be3/1Hasi BEIMYMHA B MOJIHOJYHUE ~12.7™
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§4. ®usnuyeckue xapakrepuctuku CoJiHIA U TUIAHET

[lmanera Macca Pagnyc [Tnot- Ilepuon Haxnon | I'eo- | Bun.
HOCTb BpalllCHUA OKBATOpa | MCTp. [3BC3 -
BOKpPYT OCH K alb- | Hasd
ITJIOCKOCTH 66,[[0 BCIIN-
OpOUTHI qyHa™

KI MaccChbl KM | paguychol r'cMm ° Irpagycsl

3emian 3emnu

CounHue 1.989-10%° | 332946 |695000| 108.97 | 1.41 | 25.380 cyr 7.25 — |-26.8
Mepkypuii | 3.302:10%° | 0.05271 | 2439.7 | 0.3825 | 5.42 | 58.646 cyr 0.00 |0.10]| -0.1
Berepa 4.869-10°* | 0.81476 | 6051.8 | 0.9488 | 5.20 [243.019 cyr**| 177.36 | 0.65 | -4.4
Bemis 5.974-10** | 1.00000 | 6378.1 | 1.0000 | 5.52 | 23.934uac | 2345 |037| -
Mapc 6.419-10° | 0.10745 | 3397.2 | 0.5326 | 3.93 | 24.6234ac | 2519 | 0.15| -2.0
FOmurep 1.899-10%" | 317.94 | 71492 | 11.209 | 1.33 | 9.924 uac 313 | 052 | -27
CarypH 5.685-10%° | 95.181 | 60268 | 9.4494 | 0.69 | 10.656wac | 2533 | 047 | 04
Vpau 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 yac 2831 | 041 | 7.8

* JUIA HauOOJIbIICH OJIOHTallMU BHYTPCHHUX IVIAHECT U CPCAHECTO IPOTUBOCTOSAHMA BHCIIHUX

IIJIaHCT.

** — oOpaTHO€ BpallleHHUE.

§5. XapakTepucTUKH OpOUT IUIAHET

IImanera bonpmas nonyocs | Okcuent- | Hakinon k [Tepuon CHHOIUYECKHI
PUCHUTET |TUIOCKOCTH | OOpamieHus eproz
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
3emns 149.6 1.0000 0.0167 0.000 365.26 cyt —

Mapc 227.9 1.5237 0.0934 1.850 686.98 cyr 780.0
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 et 369.7
Henryn 4504.3 | 30.0611 0.0097 1.774 164.79 ner 367.5
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§6. XapakTepuCTHKH HEKOTOPBIX CIIYyTHUKOB IUIAHET

Cnytnuk | Macca | Paguyc |I[lnotHocts | Paamnyc Ilepuon |I'eomer-| Buaumas
opOUTHI | oOparieHus | pud. 3BE3HAas
anpbeno| BenmmunHa*
KT KM r/em’ KM CyT m
3emuis
JIyna |7.348-10%| 1738 | 3.34 | 384400 | 27.32166 | 0.12 | 127
Mapc
doboc 1.08-10% | ~10 2.0 9380 0.31910 0.06 11.3
Jleiimoc | 1.8:10° | ~6 1.7 23460 | 1.26244 | 0.07 12.4
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 5.3
Tanumen | 1.48-102 | 2631 1.94 1070400 | 7.154553 | 0.42 4.6
Kammcro | 1.08:102 | 2400 1.86 1882800 | 16.68902 | 0.20 5.7
Carypn
Tedus 7.55-10° | 530 1.21 294660 | 1.887802 | 0.9 10.2
Jlnoua 1.05-10** | 560 1.43 377400 | 2.736915 | 0.7 10.4
Pest 2.49-10* | 765 1.33 527040 | 4517500 | 0.7 9.7
Turan 1.35-10% | 2575 1.88 1221850 | 15.94542 | 0.21 8.2
Ser 1.88-10** | 730 1.21 3560800 | 79.33018 0.2 ~11.0
Ypan
Mupanpa |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
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
OGepon | 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

* — 7S TOTHOMYHUS WJIM CPETHETO MPOTUBOCTOSIHUS BHEUTHUX TUTAHET.
** — oOpaTHOE HanpaBJieHUE BpPaAICHUSI.

§7. ®opmyJibl NPUOIHKEHHOTO BHIYHMCIEHUSA

sinXx ~tgXx ~ X;
sin(a + X) = Sina + XCoS «;
cos(x + X) = cosa — XSina;

tg(a+Xx)~tga+——;
Cos”

@+x)" =1+nx;

(X <<'1, yrJibl BeIpaKarOTCs B pagaHax).
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