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1. OBLUME MNMOJTOXXEHUA

HacTosilme MeToAMYecKMe peKoMeHAauum HanpasnsTcs LieHTpaibHOW npeiMeTHO-
METOAMYECKO KOMUCCMEN NO aCTPOHOMUM AN1S Pa3bsCHEHMs 06LMX NPUHLMNOB COCTaBNeHUS
3aflaHUin N NPOBEAEHNS LUKONbHOTO M MYHULUMMASLHOrO 3TarnoB BCEPOCCUMICKOA ONMMNUaAb!
LUKONIbHMKOB MO acTpoHomun B 2020/21 y4yebHOM rody opraHusatopam, npeaMeTHo-
METOAMYECKMM KOMUCCUAM U XKIOPU [aHHbIX 3TaroB OnmMmnuagpi.

[JaHHbIN MaTepran COLEPXXUT XapakTePUCTUKM LUKOMIbHOMO M MYHULUMNAIbHOrO 3Taros
BCEPOCCUMINCKON OnMMNazbl LWKObHUKOB MO aCTPOHOMWUW, CBEAEHWUA O CTPYKTYpe U TeMaTuke
3af)aHNiA, YCOBUSX MNPOBEAEHMS 3TUX 3TaroB, MaTepuasibHO-TEXHUYECKOMY ObecreveHun,
a TaKkke O CUCTeMe OLEHMBaHWA W npouefype onpegeneHus nobeauTeneid U nNpu3Epos
LUKONBHOTO M MYyHULMN&/IbHOr O 3Tanos.

LLIKOMIbHBIN ¥ MyHULMN&/IbHBIA  3Tarbl NPOBOAATCA B COOTBETCTBUM C [lopsgkom
NnpoBefeHNs  BCEPOCCUMICKON  onvMNuabl  LUKONbHUKOB,  YTBEPXKAEHHLIM  MPUKa30M
MwuHuCcTepcTBa 06pa3oBaHNa U Hayku Poccuiickon ®epepauymmn Ne 1252 ot 18 Hos6ps 2013 r.,
C W3MEHEeHUAMM, YTBEPXKAEHHbIMW nNpuKazamMu MuHUCTepcTBA 00pa3oBaHMs UM HayKu
Poccuitckoi ®epepaumm Ne 249 ot 17 mapTta 2015 r., No 1488 ot 17 aekabps 2015 r. n Ne 1435
oT 17 Hosbps 2016 r. n npukasoM MuHUcTepcTBa NpoceeLeHms Poccuiickor Pefepaumm Ne 96
oT 17 mapta 2020 r. C akTyanbHol Bepcueit Mopsigka MOXHO O3HAKOMUTBLCS Ha BeBG-CTpaHuMLe
no agpecy: http://astroolymp.ru/statute.php.

MeTogmuyeckas KOMUCCMS MO aCTPOHOMMM  >KeflaeT — opraHusatopaM  YCnexoB
B NPOBEAEHMUN LUKO/IbHOrO U MYHMUMNAIbHOr0 3TanoB onumnuagel. Mo obbiM Bonpocam,
CBAI3aHHbLIM C [aHHbIMK 3Tanamy, MOXHO 00paTUTbCA K npefceaatento  LieHTpanibHOW
npeAMeTHO-METOANYECKO KOMUCCUM  YTONMbHUKOBY Onery  CTaHUCNaBOBUYY, KOHTaKTbl

KOTOPOro YKasaHbl B pasfene «KoHTaKTHas vHpopMaLms».


http://astroolymp.ru/statute.php

2. METOAUMYECKHE PEKOMEHJIAIIMHA 1O PA3PABOTKE 3AJTAHUM
MKOJBbHOI'O I MYHUIINITIAJIBHOT O 3TAITIOB, BKJIFOYASA ITPUHIIUIIBI
COCTABJIEHUSI OJINMIIMATHBIX 3AJIAHUI 1 ®OPMUPOBAHUSA
KOMILIEKTOB OJIMMITUAJTHBIX 3ATAHAM IS MIKOJBHOI'O U
MYHUIIMITAJBHOI'O 9TAIIOB, OCHOBAHHBIE HA EJUHCTBE NIOAXOJA
K UX PABPABOTKE JJIS1 BCEX CYBBEKTOB POCCUIICKOM ®EJEPALIIN

Ilenp mMKONBHOrO M  MYHMLMIIAJBHOIO 3TaloB  COCTOUT B  MOMyJspHU3aLUU
ACTPOHOMUYECKUX 3HAaHUH Cpeau IIHPOKOrO Kpyra Vy4aluxcs, YKpPEIUIeHMH CHCTEMbI
acTpOHOMHYECKOro obOpasoBanusa. [IOMUMO 3TOro, MyHHUIMIAJIBHBIA 3Taln MPU3BAH TNOMOYb
BBIJICJIUTD IIKOJBHUKOB, CIIOCOOHBIX peIlaTh 3aAaddl MO aCTPOHOMHH TOBBIIIEHHOTO YPOBHS,
KOTOpbIE OYAyT MPeAIoKEeHbl Ha PETHOHANBHOM U 3aKIIOUYUTENIBHOM 3TaIax OJUMITHAIBL.

[IIxonbHBI 3Tanm BCEPOCCHUICKONW ONUMIIUAABI MO ACTPOHOMUM MPOBOAUTCA B TMEPUOL
¢ 1 centsi6ps mo 1 HOsAOps B ouH Typ. K yyacTuio nomyckarTcs BCe JKeariye 00yJaruuecs
4—11 kaaccoB. OrpaHMYeHHE CIHCKA YYACTHUKOB IO JFOOOMY OCHOBAaHHWIO HJIM B3UMaHUeE
IJ1aThl 32 y4acTHe B OJIUMIIHAAE siBisieTcs HapylueHueM llopsinka rmposeneHus BCEpOCCUNHCKON
OJINMITUA/bI U KATErOPUYECKH 3aIPeLaeTCsl.

B cootserctuu ¢ IlopsiikoM npoBeneHHs OUMITHAIbI YYACTHUKH (B TOM YHCJIE MITafIIe
4 xjacca) BIpaBe BBIMOJIHATH 3aMaHus 3a Oosee crapmmii kinacc. OMHAKO OHU AOJDKHBI OBbITH
NpeaynpekIeHbl, YTO B CiIydae KBATU(QUKAIMHK HA IOCJIEAYIOIHAE 3Tarbl OJMMITHAIBI
(MyHHLIMTIATBbHBIA, PETHOHAJBHBIN, 3aKIIOUYNTENbHBIH) OHHU 00s3aHbl OyAyT BBICTYNATh
B BBIOpPAHHOH HAa LIKOJBHOM 3Tare Mapajuieii.

Ha mxonpHOM »Tame onMMMIMAAbl yYaCTHHKAM IPEAJIAraroTCsl KOMIUIEKTBHI 3aJaHui,
pa3paboTaHHBIE MYHHIWMAIBLHOW TMPEAMETHO-METOAUYECKOW Komuccue. OnrtumaibHOe
KOJIUYECTBO 3adaHuil — 3—4, pekoMeHayemas [JIUTEJbHOCTh 3Tama cocraBiser |1—2
aKazieMU4ecknx Jaca. YacTp 3a1aHuil MOXKeT OBITh OOIIeH i1 HECKOJIBKUX Mapajuieneil, OqHaKoO
MOJIBEIEHUE UTOTOB JJOJDKHO OBITH pa3aesbHbIM.

MyHUIMTATBHBIA 3Tan OJMMITHAILI MPOBOAUTCS HE To3nHee 25 nekabpsi B OquH Typ.
K yuactuio B 3Tare A0MyCKArOTCsl 00ydaromuecs, HadpasIiue MPOXOIHOM OallyI, YCTAaHOBJICHHBIN
OpPTraHU3aTOPOM 3Tala, a TakXke MOOeANTENH U MPU3EPHI MyHHUIHUITAJIBHOTO 3Tana BCEPOCCHICKON
OJINMITHA/bI IO ACTPOHOMMUHU MPOLLIOro roAa.

Y4YacTHUKM  IIKOJBHOTO  3Tama  TeKylmero  y4eOHOro  roja,  NPOLIENIIHNE
HA MYHULHUINAIbHBIA 3Tall, BBIIOJHSIOT €ro B TOH e BO3PAacTHOH mnapajuenu (Kiacce),
B KOTOPOH OHHM BBICTYNAaJHM Ha LIKOJbHOM 3Tame. I[lobemuTtenu u mpusépbl MyHHULUNAIBHOTO
JTamna MpoIUIoro y4eOHOro roga, He BBICTYNABIIME HA LIKOJBHOM 3Talle, BIPABE BBINOJHSITH
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3amaHus 3a Oonee crapmmii kiaacc. OQHAKO OHM JOJDKHBI OBITH MPENYIPEKACHBL, YTO B Clydae
KBaJTM(PHUKALMK HA MOCIENYIOIINE 3TAlbl OJIMMIIHAABI (PETHOHANBHBIN, 3aKIIOYUTEIbHBIN) OHU
00s13aHBI OyIyT BBICTYNATh B BLIOPAHHOMN B TEKyIIeM y4eOHOM rofly mapaieiu.

Ha wMyHMOMnanpbHOM 3Tane OJIUMMIOUAABl YYaCTHUKAM MPEAJIaratoTCsi KOMILUIEKTbI
3aaHul, pa3paboTaHHbIE PETHOHATBLHONW MPEIMETHO-METOANYECKON KoMmuccrued. OnTuManbHoe
KOJIUYECTBO 3adaHuil — 4—06, pekoMeHAyemas [JIUTEJbHOCTh 3Tama cocraBiser 2—4
ACTPOHOMHYECKHX 4Yaca M MOXKET ObITh pa3jMyHON AN pasHbIX napamieneil. Yacte 3amaHuit
MOXeT ObITh OOILIeH [JIs1 HECKOJBKHUX BO3PACTHBIX Mapajuleiiel, OJHAKO TOABENEHHE HTOTOB
TOJIKHO OBITH pa3fesibHbIM.

3anaHus ILIKOJBHOIO W MYHHULMIAJIBHOIO 3TallOB OCHOBBIBAIOTCS Ha TeMaTHYeCKOMN
MPOrpaMme, COCTaBJICHHOMN LlenTpanbHoil MPEAMETHO-METOANYECKON KOMHCCHEN
BCEPOCCUNCKON OTMMIHAbI INKOJIBHUKOB 110 aCTPOHOMUH (TIpriioxkeHne 1).

YdacTHUKAM U3 KOKIOU Mapajules AOJDKEH OBbITh MPEUIOKEeH CBOM KOMIUIEKT 3a/laHHH,
IPU 3TOM HEKOTOPBIE 3aJaHMd MOIYT BXOAUTb B KOMIUIEKTbl HECKOJBKMX BO3PACTHBIX
napaieneii (kak B MACHTUYHOM, TaK U B OTJIMUaroLIeics GopMmynuposke). KoMruiekTsl 3ananuit
IOJUKHBI 00JIamaTh TEMATHYECKOH MOJHOTOH, T. €. COOTBETCTBOBATH PA3JIMYHBIM BOIPOCAM
TEMAaTUYECKOH MpPOrpaMMbl OJHMMITHAABL. 3aJaHusl He IOJDKHBI OOpa3OBBIBATH IIETIOYKH:
HEOOXOIMMO, YTOOBI KaX10€ 3aJJaHHe PelIaach HE3aBUCHMO OT OCTAJIbHBIX.

3amaHus AOJDKHBI MMETh TEOPETHUYECKHH XapakTep, T. €. He TpeOOoBaTh A pPELICHUs
UCTIOJNb30BAHUS KAKHX-IMOO AaCTPOHOMHUUYECKHUX NPUOOPOB M 3JIEKTPOHHO-BBIYHCIUTEIbHBIX
CPEACTB, 32 UCKJIIOUEHHEM HENPOrpaMMHPYEMOrO KaJbKYJSTOPA, W BBITOJNHATECS 0O€3 BBIXOHA
Ha yJIULY.

KomnuekT 3apanuil JOMKEH COAePKaTh 3a1aHus Pa3InNYHON ClIOKHOCTU. [IpumMepHO nBe
TPeTU 3aJaHUH IIKOJBHOIO 3Tana W OJHA TPETh 3aJaHMM MYyHULHUNAJIBHOIO 3Tana [OJIKHBI
NPEACTaBIATh Kareropmo 1 — HaumboJee MpocTble 3aJaHusl, TOCTYMHbIE OOJBIIUHCTBY
YYaCTHUKOB 3Tama. PemeHue 5THX 3adaHUN  JOJDKHBI MPENyCMAaTPHUBATL OJHOKPATHOE
NPUMEHEHHE KaKOro-audo acTPOHOMHUYECKOro WM (PU3MYECKOro 3aKOHAa C €ro BO3MOKHBIM
NPUJIO)KEHHEM K MaTeMaTU4decKuM BbluMcieHusiM. OcTaBiuascs 4acTb 3aJaHUN OTHOCUTCS
K KaTeropu 2, B paMKax KOTOPOW (haKTUUECKU 3aa€TCsi HECKOJBKO BOIPOCOB, HAXOXKIECHHE
MOCJIEIOBATENBHBIX OTBETOB HAa KOTOPBIE NMPUBOAUT B KOHEUYHOM HTOre K PELICHUIO BCEro
3ananus. COOTHOLIEHHE KOJUYeCTBa 3aAaHui kateropuil 1 u 2 MOXXET U3MEHSAThCS B Pa3HbIX
BO3PACTHBIX MAapaJUIeNsaX ¢ Y46TOM CHeUn(UKH KOHKPETHOH CHUTYallMd U YPOBHS IOATOTOBKH

YUaCTHHUKOB.



Jns kaxaoro W3 3aJaHull, BKJIIOYEHHBIX B KOMIUIEKT, IPEIMETHO-METOAUYECKAs
KOMHCCHUSI COCTaBJISIET MOAPOOHOE peIleHHe U PEKOMEHIALWU IO OLEHHBAHUIO. YCIOBHA U
pelIeHnsT ONMMITMAHBIX 33JaHWi, KPUTEPUH WX OLCHMBAHUS NyOJMKYIOTCS Ha caiite
OpraHu3aTOpa OJIMMIMAIBI TMOCTE €€ MPOBEINCHHs, CBOOOJHO MPEIOCTABIISIOTCS YYaCTHUKAM
OJIUMITHAIBL.

OnuMmuana He IOJKHA HOCHTb XapakTep KOHTPOJBHOW palOThI: JKENATENbHO, YTOOBI
3aaHusl BBIABISUIM He OOBEM 3HaHWH OOydYaIOLIMXCs, a YMEHHE UMM TOJb30BaTheCs. Ecim
3amaHusl  pa3pabaThIBAIOTCA HAa  OCHOBE  KaKHX-JIMOO  OOIIEAOCTYNMHBIX  MaTEpHAJIOB,
HE PEKOMEHYETCs HCIOJb30BaTh IIMPOKO H3BECTHbIE HCTOYHUKU W KOMMPOBATH 3aAaHUs
Hanpsimyro. llepepabarbiBaTh Takue 3aaHUs CIEAYET aKKypaTHO, MOCKOJIBKY €CThb PHUCK, YTO
OyayT cy4aliHO UCKIIFOUEHBI BAXKHBIE YACTH YCIIOBHUS WIN PELICHUS.

HeoOxoanmMble cripaBovHbIE CBEASHHS [JIA PEIICHUS 3aAaHus (3HaUeHUs (PU3HUEcCKuX U
ACTPOHOMHYECKHX ITOCTOSIHHBIX, (PU3NYECKHE XAPAKTEPUCTHKH IUIAHET W T. 1), KOTOpbIe
3aBEIOMO HE SIBJIIIOTCS OOINEM3BECTHBIMH, MPUBOIATCS B TEKCTE€ YCIOBUS WIIH, €CJIU 3TO
MPEAYCMOTPEHO  COOTBETCTBYIOLIEH MPEAMETHO-METOANYECKON  KOMHUCCHEH, BBIHOCATCS
Ha JIUCTHI CO CIIPAaBOYHBIMM JIaHHBIMH, KOTOpbIE BBIIAIOTCA YYaCTHHKAM OJUMIIHA/bl BMECTE
C ycioBUsAMH 3anaHWi. IIOMHBIA CHHCOK CIPAaBOYHBIX MAaTEPUAOB (KOTOPBIA MOXET OBITh
MOJTHOCTBIO MJTH YACTUYHO HCIIOJIb30BAaH MPEIMETHO-METOIUIECKUMU KOMHCCHUSIMI) COIEPKUTCS
B MIPUJIOKEHUU 2 K HACTOSIIIUM PEKOMEHIALMsAM.

B npunoxeHnu 3 npuBOAATCS NPUMEPBI OJUMITHAHBIX 3aJaHUN PA3JIMYHON TEMAaTUKU U
CJIOJKHOCTH, KOTOPBIE B LIEJIOM XaPaKTEPHU3YIOT BO3MOXKHBIH YPOBEHb CJIOKHOCTH KOMILIEKTOB
LIKOJIBHOTO W MYHHULMWINAJIBHOTO 3TalOB BCEPOCCUNUCKOW OJMMIIMAAbI IO aCTPOHOMHHU.
JInst KasK[I0ro 3afaHusl yKa3bIlBA€TCS MYHKT METOAMYECKOW IMPOrpamMMbl, KOTOPBIA 3TO 3aJaHue
3aTParuBaeT, €ro KaTeropus CIOXKHOCTU W TNpPUMEpHas PEKOMEHAALMs, Ha KakOM JTamne U
B Kakol BO3pacTHOM mapajulesid MOXHO HCIOJIb30BaTh 3ajjaHue Takoro ypoBHs. CaMu 3ajgaHus
HETIOCPEACTBEHHO He MO2Ym 3aUMCHGO8ambcs 0e3 u3MeHeHuil pU MOATOTOBKE KOMILJIEKTOB
3amaHnil. Takke KaTeropuyecKd HENOMyCTHMO HCIIONB30BaTh KOMIUIEKTBI 3aJaHUi JIFOOBIX

OJIMMIIan 1o aCTpPOHOMUU MPOUUIBIX JICT.



3. OMNCAHUE HEOBXOANMOI'O MATEPUAJIBHO-TEXHUYECKOI'O
OBECHEYEHUA JJIS BHITOJTHEHUSA OJIMMIINA THBIX 3AJIAHAM

IIxonpHBI U MYHULUIAIBHBINA 3TAlbl HE MPEAyCMATPHBAIOT BBIMOJHEHHE KaKUX-THOO
NPAaKTUYECKUX W HaOMONATENbHBIX 3a7ad 1O ACTPOHOMHHM, WX TIPOBEIEHHE He mpedyem
CHEeLHANTBHOr0 000pyIOBaHMA (TEJIECKONOB U IPYIHX aCTPOHOMHYECKHUX IMPHOOPOB), MO3TOMY
MaTtepuaibHble TpPeOOBaHMA [UII WX TMPOBEACHHS HE BBIXOAAT 32 PAMKH OpPTaHU3aLUN
CTaH[apTHOTO ayJUTOPHOIO peXUMA.

KaxxnoMy y4acTHHMKY OJMMIHAABI TOJKHBI OBITh MPEAOCTaBIIEHB! JUCTBI popmara A4
1T BBITIOJIHEHUS] OJIMMITHA/IHBIX 3alaHUN. YUYaCTHUKH MOTYT HCIIOJIb30BaTh CBOM NMUCbMEHHbIE
NPUHAJIE)KHOCTH (BKJIIOYAsT [IUPKYJIb, TPAHCIIOPTHUP, JIMHEHKY U T. I1.) © HEMPOTPaMMHUPYEMBIH
WH)KEHEPHBI  KaJbKyJATOP. B YacTHOCTH,  KaNbKYJSTOPBL,  CePTH(PHUIMPOBAHHBIE
s ucnosb3oBanus Ha EI'D, paspemaroTces I HCIIOIb30BaHMSI Ha JIFOOBIX 3Tarax OJMMITHAIBI.
KenatenpHO UMETh B ay IUTOPUH HECKOJIBKO 3aITaCHBIX PydeK CUHEro MJIHM YEPHOTIOo 1IBETa.

KenarenbHo, 4YTOOBI AyOUTOPHM, B KOTOPBIX MPOXOAUT TYyp OJUMIHAIBL, ObUIH
00OpyIOBaHbI YacaMH, KOTOpPbIE BUIHBI BCEM y4acTHHKaM. Eciu B ayauTOpHH €CTh MPOEKTOP,
BO3MOJKHO BKJIFOUMTH JEMOHCTPALIMIO TaliMepa ¢ OTCUETOM BPEMEHU 10 3aBEPIICHUs Typa.

B cootserctBuu ¢ IloctanosnenueM I 1aBHOro rocyaapCTBEHHOTO CAHUTAPHOrO Bpaya
Poccwmiickoii @eneparuu Ne 16 ot 30.06.2020 r. B cimydae OONBIIOrO HYHCIA YYaCTHHKOB
LIKOJIPHOTO WM MYHHULUINAJIBHOTO JTana BCEPOCCUMCKON OJUMIMAAbI [0 aCTPOHOMHUHU
BO3MOYKHO MPOBEJCHHUE 3TUX 3TAIOB C MCIOJIb30BAHNEM MH(POPMALIMOHHO-KOMMYHUKAITHOHHBIX
TexHOJNorui. Jlnsa obecrnedeHus: paBHBIX YCIOBHH y4acTHs B OJHMMITMAAE AAHHAS CHCTEMA
NPOBENEHUsI TOJKHA YCTAHABJIMBATHCS ISl BCEX INKOJ OJHOTO MyHHLMMAIBHOrO 0Opa3oBaHUs
(LIKONBHBINA 3TAl) W AJsl BCEX MYHHMLMMAIBHBIX OOpa3zoBaHmii omHOro cydwekra Poccuiickoi
Deneparun (MyHULIUIAIBHBIN 3TAI).

JJ1s1 MOTHOLIEHHOH PabOThI KEOPU JOJDKHO OBITh MPEIOCTABIEHO OTAEIbHOE IIOMELIEHHE,
OCHAIIIEHHOE TEXHUYECKUMH CPEICTBAMHU. KOMIIBIOTEPOM, IPUHTEPOM H KOMHUPOBAJIbHBIM
amnrnapaTtoM C JOCTaTOYHBIM KOJIMYECTBOM OyMaru, KaHLESIPCKUMHU TPUHAIIEKHOCTSIMU!
pydkamu (TIO YUCITy YJICHOB JKIOPH), HOKHUIIAMHU U cTeruiepoM. Bo3smorkHa opranuzanust paboThl

JKHOPU € UCITOJIB30OBAHUEM I/IH(I)OpMaLII/IOHHO-KOMMYHI/IKaLII/IOHHbIX TEXHOJIOTHH.



4. NIEPEYEHDb CITIPABOYHBIX MATEPHAJIOB, CPEACTB CBA3N
M YJIEKTPOHHO-BBIYHCJINTEJIGHOU TEXHUKH, PA3SPEITEHHBIX
K NCIIOJIB3OBAHUIO BO BPEMA INPOBEJAEHUA OJIUMITUAIbBI

VY4YaCTHHUKY OJMMITHABI TIEPeN] €€ Ha4ajIOM BBITArOTCA:

— JIUCT C YCJIOBHSIMH 3aJJaHH, Halle4aTaHHBIMHU KPYTHBIM (He MeHee 14 pt) mpudrom;

— JIUCT CO CIPABOYHON MH(pOpManMeH, pa3pelIéHHON K HMCIIONb30BAHHMIO HA OJHMITHAJE.
[Tonuelii mepedeHb HHGOPMALMHM TPEACTABJIEH B MPHJIOKEHHH 2, TOJKHBI OBITH
NPUBEACHbI BCE MaHHBIE M3 O3TOrO IEPEUHs, KOTOPbIE MOTYT HCIOJb30BATHCS
NPU PELICHUH 3a/1aHUI TEKYIero KOMIUIEKTa,

— JIMCTBI AJISl BBINOJIHEHUS 3afaHui (JMLeBasi CTOPOHA — YHCTOBHK, OOpaTHast CTOpOHA —
YEPHOBUK, HE MOJICKAIIUN TPOBEPKE).

Hcnonp3zoBanne JTHOOBIX CPENCTB CBSA3HM HA OJMMITHAAEC KATErOPHYECKH 3aNperiaeTrcs.

VY4YacTHUKH MOTYT UCIIOBb30BATh HEMTPOrPAMMHPYEMBbIE KAJIbKYJISITOPHI (CM. BBILIE).

5. METOJANKA ONEHUBAHHSI BLIMOJTHEHHBIX
OJHUMITHA THBIX 3ATAHMI

JUis mpoBEepKH pPELICHWH YYaCTHUKOB (DOPMHUpPYETCS KIOPU, COCTOSINee M3 YHCia
NEeNarorndecknx, Hay4HO-TIEIarornuecKuX M HayYHbIX PaOOTHUKOB, aCIUPAHTOB, CTYASHTOB U
WHBIX CIENHAJINCTOB B 00JaCTH aCTPOHOMHUU U (PU3UKH.

Jns obecrieueHns: OOBEKTHBHON M €AMHOOOPA3HON MPOBEPKH PELICHUE KaKAOTO 3aaHUs
JOJDKHO TIPOBEPSATHCS] OHUM U TE€M JK€ WIEHOM JKIOPH Y BCEX YYaCTHUKOB, a MPH JOCTATOYHOM
KOJIMUECTBE WJIEHOB JKIOPH HE3aBUCHUMO JBYMS UWIEHAMH SKIOPH C MOCIEAyIoIeil Koppexkuuei
CYIIECTBEHHOT'O Pa3JIMYMsl B UX OLEHKAX OJHON M TOH e padoThI.

Pemenne kakgoro 3amaHus OLIEHUBAETCS B COOTBETCTBUH C PEKOMEHIALIMSIMH,
pa3paboTaHHBIMH NPEAMETHO-METOAMYECKOH KOMUCCHENH. AJTbTEepHATUBHBIE CITOCOOBI PeIleHHs,
HE YUYTEHHBIC COCTABUTENISIMU 3aJaHHU, TaKXKe OLEHHBAIOTCS B MOJHOH Mepe NMpPU YCIOBHH HX
KOPPEKTHOCTH. BO MHOIHMX 3afaHUsX 3Tanbl PELICHHUsS MOXKHO BBITOJHSATH B IPOH3BOJBHOM
HOpPSIKE; 3TO HE BIIMSIET HAa OLIEHKY 32 BBITOJIHEHNE KaKAOTO 3TAMa U 32 3aJaHNE B LIEJIOM.

IIpy 4yaCTHYHOM BBINOJIHEHUH 33aHUSI OLIEHKA 3aBHCUT OT CTENEHH U NPaBUIBHOCTU
BBITTOJIHEHHSI KAXK/IOTO STara PeLIeHus], MPU STOM YaCTHYHOE BBIMOJIHEHHE 3TAla OLEeHHUBAETCS
MNPONOPIHOHAIBHONH 4acThi0 0ajuioB 3a 3TOT oTam. llpum mposepke pemeHus HEOOXOANMO
OTMEYaTh CTENEeHb BBIMOJIHEHHUS] €r0 3TAlOB M BBICTABJIEHHOE 32 KAKIBIH 3Tam KOJHYECTBO

OaJlJIOB.



Ecnu TOT unu MHOHM 3Tanm pelieHUs] MOJKHO BBINOJHHUTbL OTHAENbHO OT OCTANbHBIX, OH
oLeHuBaeTcs He3aBUCHMO. Ecnm omunbka, caenaHHas Ha NPEABIAYINUX 3Tanax, HE HapyllaeT
JIOTHKY BBIMTOJIHEHUS] TIOCJIEAYIOIIEr0 W He TPUBOAUT K aOCypAHBIM pe3yJbTaTtaM, TO
MOCJIEAYIOLIHI 3Tal NpU YCJIOBUM NMPABUIBHOIO BBIMOJHEHHS OLIEHUBAETCS MOJTHOCTBIO.

JKropu He yuuTBIBaET pELIEeHUs UK YaCTH peLleHn 3a1aHni, U3J10KEHHbIE B UE€PHOBHUKE,
Iake TPH HAJUMYUM CChUIKM Ha YEPHOBUK B YHCTOBOM perneHHH. OO0 3TOM HeoOXomumo
OTIENbHO NPeayNPeaUTh YUaCTHUKOB NIepesl Ha4aioM OJMMITHAbI.

JKropy NOJKHO MpUAEpKUBAaTbCs MPUHLIUIA COPa3MEPHOCTH: TaK, €ClIU B pelleHUU
nomyieHa rpybasi acTpoHOMHUEcKass Wi (u3udeckas omuOKka ¢ aOCypAHBIM BBIBOIOM
(HarmpuMep, CKOPOCThb OOJIBbIIE CKOPOCTH CBETA, MAacCa 3BE3/Ibl, CYIIECTBEHHO MEHbIIIAsl peabHON
Macchl 3eMJIM M T. 1.), BCE pelieHue oneHnBaercss B 0 0ayuioB, TOrna Kak HE3HAUYMTENbHAs
MaTeMaTH4YeCKasi OIIMOKa TOJIKHA CHIDKATh HTOTOBYIO OLIEHKY He Oouiee ueM Ha 2 Oaua.

Hwxe npencrasieHa NpuMepHass CXeMa OLEHUBAHMS PELICHHH MO TPaauLUOHHON
8-0aypHOMN cUCTEME:

0 0a/yI0B — peIIeHHEe OTCYTCTBYET, a0CONIOTHO HEKOPPEKTHO WJIM B HEM [OMyINEHA
rpy0ast acTpoHOMHUUECKas WK (PU3NIecKast OLUINOKa,;

1 6an1 — npaBUIBHO yrajgaH OWHApPHBIN OTBET («Ja—HeT») 6e3 000CHOBaHUS,

1-2 0anna — mMOMbITKA pelLIeHMs] He NPUHECHa CYLECTBEHHBIX MPOJABIKEHUHN, OJHAKO
NPUBEACHBI COAEPIKATENbHBIE ACTPOHOMHYECKHE WIH (U3NIECKHE COOOpaKeHUsl, KOTOpBIE
MO>KHO HUCIIOJIb30BaTh MPH PELISHUN AAHHOTO 3aaHMUs,

2-3 6anna — TMpPaBHJIBHO YrafaH CIOXHBIA OTBeT 0e3 OOOCHOBAaHUS WM C HEBEPHBIM
000CHOBaHUEM;

3-6 6a10B — 3aaHNE YACTUYHO PEIICHO;

5-7 6annoB — 3a7aHuE PEIICHO MOJHOCTHIO C HEKOTOPBIMH HETOUETAMU,

8 0ann10B — 3aaHuE PELIEHO MOJHOCTHIO;

BBICTABJICHHE TPEMHAIbHBIX OaJUIOB CBEPX MAaKCHMAJIbHOW OLIGHKM 32 3aJaHue

HE AOMyCKAaCTCA.
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6. TPEBOBAHUA K OPTAHU3AIIMU U TPOBEAEHUIO IKOJIBHOT'O
U MYHUIIUITAJIBHOI'O 3TAIIOB OJIMMIIUAJIBI C YYETOM
AKTYAJIBHBIX JOKYMEHTOB, PETJIAMEHTHPYIOIIIUX OPTAHU3ALINIO
N NMPOBEJAEHUE OJIMMITNAIbBI

6.1. lIpoueaypa nposeaeHusi Typa

Jns  nposeneHus JSTama  OJMMMIMAABI  OPFKOMHUTET MPENOCTaBIsIeT ayJUTOPUH
B KOJMYECTBE, OMNPEAEsIeMOM 4YHCJIOM Y4YaCTHUKOB OJUMNManbl. B TeueHuwe Bcero Typa
OJIUMITHABI B KAXKION ayJUTOPUH HAXOAUTCS JEKYPHBIN, HA3HAYaE€MbIil OPTKOMHUTETOM.

Ilepen HauanoM Typa AEKypHBIE HANIOMHHAKOT Y4YaCTHHUKAM OCHOBHBIE MOJIOXKEHUS
pernaMeHTta (O TPOACJDKUTENBHOCTH Typa, mopsake odopmieHus paboTel, MpaBaXx H
00S13aHHOCTSIX YYaCTHUKA) U BBIAAIOT JICTHI C 33IaHUSIMH, COOTBETCTBYIOLIUMH MX Mapajuiely,
a TaKXKe CIpPABOYHbIE MAaTepHANbl, COCTABJICHHBIE IPEIMETHO-METOAUYECKON KOMHUCCUEN
C y4éTOoM crienn(pUKH 3aJaHUH.

OTtcuér BpeMeHH, OTBEAEHHOIO Ha BBINOJHEHHE OJMMITMAAHBIX 3aJaHUM, HAUMHAETCS
MOCJE BBbINAYU YCJIOBUN 3aJaHUd BCEM Y4YaCTHMKaM B [aHHOW ayauropun. Ilpm sToMm
JKEJIATEeJIbHO BBIAABATD JIUCTHI JIMLEBOH CTOPOHOW BHH3 — B TaKOM CJIydae YYaCTHUKH OynIyT
UMETb BO3MOKHOCTh Ha4yaTh O3HAKOMJICHHE C TEKCTOM YCJIOBHH OZHOBpeMeHHO. B mrobom
Cly4dae NEKYypPHBIH OMNMOBEINACT YYACTHUKOB MO MPOILIECTBUU KaXAOro vaca, a Takxke 3a 30
MHUHYVT, 3a 15 MUHYT 1 32 5 MHUHYT A0 OKOHYaHUs Typa.

Ha npotsixenuu Bcero Typa y4aCTHUK UMEET MPaBo:

— TOJIb30BAaTbCsl CBOMMH KaHLENAPCKUMHU NPHUHAMIIEKHOCTAMH, HENPOrPaMMHPYEMBIM
VHKEHEPHBbIM KaJbKyJIATOPOM U BbIJAHHBIMHU CIIPABOYHBIMU AAHHBIMY,

— 3aJaBaTh BONPOCHI MO YCIOBUSIM 3aJaHUI B OYHOM HUJIM MHUCbMEHHOM BHUE, BO BTOPOM
clay4yae mepenasasl MX MNPUCYTCTBYIOIIMM 4YJI€HAM JKIOPH WIH NPEAMETHO-METOJUYECKON
KOMHCCHUH 4Ye€pe3 ACKYPHBIX B ayTUTOPUSIX,

— ynoTpedasTh MUITY U O€3aIKOTOJIbHbIE HATIUTKH,

— BPEMEHHO MOKHUIATh ayIUTOPHIO, OCTaBIIsAsA Y HAOMFOAATENs YCIOBUS 3aaHUA U CBOIO
paborty.

Bo Bpemst paboTel Hax 3aJaHUSAMHU YHaCTHUKY 3aIPeraeTcs:

— TIOJIb30BATBCS  CPENCTBAMH  CBSI3H,  BBIYMCIUTENBHOH  TEXHUKOH  (Kpome
HETPOrpaMMHUPYEMOr0  HWHXXEHEPHOTO  KaJNbKyJSITOpa), IOMaprajkaMd U CIPaBOYHOH

JUTEPATY PO (32 UCKIFOYEHHEM BBITAHHBIX CITPABOYHBIX MATEPHANIOB),
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— ofpamarbcsi ¢ BOMPOCAMHU HJIM MPOChOAMU K KOMY-JIMOO, KpOME J€XKypPHOTO, YIEHOB
JKIOPU ¥ OPTKOMHUTETA (B Mpeneax ux KOMIIETEHLINN);

— mpefHaMEpPeHHO YKa3blBaTh B paboTe Kakue-au00 HMASHTU(PHUKALNOHHBIC TaHHBIE UM
OTMETKH, MPSIMO MJIM KOCBEHHO YKa3bIBAIOLHE HA ABTOPCTBO pabOTBhL.

V4acTHHK BIpaBe 3aBEPLINTh U CAATH PabOTy NOCPOUHO, MOCIE YEro He3aMeIUTENbHO
MOKUAAET ayAUTOPHIO, B KOTOPOH MPOBOIUTCS TYP.

B caydae mpoBedeHus! IIKOJBHOIO WJIM MYHHLMIAJBHOTO 3Tamna ¢ HCIOJb30BAHHEM
nH(pOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TE€XHOJIOTHI [UINTEIbHOCTD 3Tara, KOJMYECTBO 3aAaHUMN

u O6H_II/Ie NPUHOUIIBI UX COCTABJICHUA HEC U3MCHAKOTCA.

6.2. Ilpouenypa noxkasza padoT U paCCMOTPeHHS aneJIsALHA

ITo 3aBepmieHMH TPOBEPKH pPadOT NpPEABAPUTENBHBIC pPE3yJNbTaThl (OLEHKH JKIOPH,
BBICTABJICHHBIC 32 KAKIO0E€ 3aJjaHNE), YCIOBUS U PEIISHHs OJMMITHAHBIX 3aJaHHH, KPUTEPUH UX
OLCHUBAHUA JOBOAATCA OO CBEACHUA YI1ACTHUKOB.

IIpouenypa mokasa pabOT MPOBOAUTCS B YCTAHOBJIEHHBIE CPOKH B OUHOW HJIM 320YHOU
dopme. B xonme mokasa OnuUMMUAAHON pabOThl YYACTHUKY MPENOCTABISIETCS BO3MOXKHOCTH
O3HAKOMHUTBCA C CO6CTB6HHbIM PEHICHUEM, a4 TAKKE Pa3bACHAKOTCA BBICTABJIICHHBIC 3a KaXIOC
3alaHie OLICHKH JKIOPH. YUAaCTHHKHU UMEIOT MPABO YOEIUTHCS B TOM, YTO HX PabOTHI MPOBEPEHBI
B COOTBCTCTBHUU C KPUTCPUAMU U MGTOHHKOP'I OLICHUBAHU. I[onycxaeTcs[ MPpOBEACHUE TI0Ka3a
padoT U aneuIsILHiA ¢ UCIIOJIb30BaHHEM HH(POPMALTMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHH.

B cnyuae Hecorymacusi ydacTHUKA OJMMMUAAbI C pe3yJbTaTaMU MPOBEPKU OH BIIPABE
noAaTh B KHOPU alCJUIALUOHHOE 3asABJICHUC B 6YMa>KHOM WKW SJICKTPOHHOM BUAC. YyacTHUK
M3BEIIAETCS O BPEMEHH U MECTE PACCMOTPEHHS 3as1BJICHUS.

AHGJ’IJ’I;[LII/Iﬂ NPpOBOAUTCHA UYWICHAMU XKHOPU B MNPUCYTCTBUM Yy4YaCTHHKA, IIPU 3TOM
YU4aCTHUKY ,[[aéTCﬂ BO3MOXHOCTb MPCACTABUTH CBOK TMMO3ULUIO IO CIOPHBIM BOIIPpOCAaM.
Pe?:y.]'IbTaTOM PacCCMOTPECHUA allCIIIAIUOHHOTO 3asABJICHUA MOXKET 6bITb OTKJIOHCHHUE alleJIJIAITNN
a0 yIOBJETBOPEHHE aneUSIUN C HW3MEeHeHueM OamioB. Ilo 3aBeprueHHMH mpoLEenyphl
ArCJUIALIUA B MPOTOKOJ OJIUMITUAAbl BHOCATCA COOTBETCTBYHOIIUEC NU3MCHCHH.

IToka3 paboT U pacCMOTPEHHE aNeJUIILIMOHHBIX 3asBJICHUI MPOBOAATCS B CIIOKOHHOU W
noOposkenaTeNbHO  OOCTaHOBKE. ATE/UILIMOHHAS —TPOLEAypa TNpPU3BaHA BOCCTAHOBHTH

CIIPaBCAJIMBOCTDb UJIN Y66I[I/ITBC$I B TOM, YTO OHA HC HApPYyLICHA.

12



6.3. llpoueaypa noaBeAeHUs UTOTOB OJTMMITHAABI

XKropu onpenesnsier nobenuTeneil ¥ NPU3EPOB dTAra OJUMITHAIbI HE3ABUCUMO B KaKIOU
napajjiesidi HA OCHOBAHHHM MTOrOBOr0 PETHHIA YYACTHHKOB M B COOTBETCTBHUU C KBOTOW,
YCTaHOBJICHHOW OPTaHM3aTOPOM 3Tarna (KaK MPaBUJIO, B MPOLEHTaX OT o0mero (pakTH4ecKoro
KOJINYECTBA YYaCTHUKOB 3TAla) mocJjie 3aBepiieHnst ane/JJISIHHOHHON MPOUeaypbl.

OpraamzaTopy 3Tama OpH ONPEACTICHUH KBOTBHI CIEAYET HMCXOAUTb W3 OXKUAAEMOTO
KOJINYECTBA YYACTHUKOB OJIMMITUAABI. PeKOMeHHyeTCﬂ YCTAaHOBUTb KBOTY HO6eI[PITeJ'IefI u

NPU3EPOB MyHHULIUITAIBHOTO 3Tara OJIMMIINA/IbI COTJIACHO TadIHLe:

KosanyecTBo y4acTHHKOB KBoTa nodenureneii KBoTa nodenuresieii u npusépos
Ha ycmotpenue xtopu
Menee 30 Ha ycMotpenue xropu (srimoTh 710 100 %)
Ot 30 o 100 Ha ycMotpenue xtopu 50-70 %
Bbonee 100 15-25% 40-50 %

KpaiiHe HEXenaTeNbHO MOTONHUTENBHO YCTAHABJIMBATH OOLIMI IJIsl BCEX Mapajuieien
MOPOTOBBIA  Oajul, JUIIb O TPEOJOJICHHIO KOTOPOrO YYaCTHHK MOXET ObITh NpPU3HAH
noOeauTeneM Wi IPU3EPOM.

IIpu onpenenenun nmodenuTenell U MPU3EPOB JKIOPU JOJDKHO MPUHUMATh BO BHHMAaHHUE
0COOEHHOCTH pachpeneNieHls] pPe3yJIbTaTOB, IOKA3aHHBIX yYacTHUKaMH. /Jlisi mMOBBIIEHUS
OOBEKTHBHOCTH B PaMKax 3TOW MPOLEAYPHI JKEIATEIbHO PACCMATPHUBATH «CIETMONH» MPOTOKOJ
onmuMmnuaznbl (06e3 ykasaHus MEePCOHANBHBIX NAaHHBIX Y4acTHUKOB). Hedonycmumo nipucyxnarb
pa3HBIl CTaTyC ydYacCTHUKAM OJHOH TmapajuleNy, IOKa3aBIINM OJIWHAKOBBIH pe3yJIbTar.
Heoicenamenipno npucyXnaTh pa3Hbll CTaTyC YYaCTHHUKAM OJHOW Mapajuiesiy, 4ed pe3ysbTar
pazimuaercst Ha 1—2 Oanna.

ITocne mopBeneHUs UTOTOB OJMMITHA/bI UTOTOBBI PEHTHHI YYACTHHKOB C YKa3aHHEM
MOKA3aHHbIX HMMHU pE3yJIbTATOB M NPUCYKIEHHBIX WM JUIUIOMOB MyOJIMKyeTCs Ha caiite
OpraHU3aTOpa ONIMMIHAIbI, HHYOPMALUS O Pe3yJIbTaTaX JOBOAUTCS 10 CBEICHUS YHACTHUKOB.

[TosHBIE IPOTOKOJIBI OJIMMITHABI C YKA3aHUEM PE3yJIbTATOB BCEX YUYACTHUKOB (HE TOJBKO
nobenuTeneil U NPHU3EPOB) MEPENAIOTCS OpPraHU3aTOpy clenyromero stanma. Ha mx ocHoBe
HE3aBUCHMO Ui KaXXIOW TNapajuield WM YCTaHABIMBAECTCS €IUHBIH TPOXOJHOW Oam
Ha CIIEAYIOIIMN 3Tan OJUMIHAABI U (POPMHUPYETCS CIUCOK YYACTHHUKOB HTOTO 3Tara, KOTOPBIH
BKJIFOYAET B ceOsl BCEX YYaCTHUKOB, HAOpaBIIMX MPOXOMHON 0ajul, a He TOJBKO modenuTeneit u

npuU3EpOB MpebIayLIero stana. BeeneHue KBOT Ha KOJIMYECTBO YYACTHUKOB CIIEAYIOLIEro 3Tana
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OT OAHOro 06pa30BaTENIbHOIO YUPEXAEHWUS WM MYHULMMNANBHOTO 06pa3oBaHWs SBMSETCS
HapylwleHvem  lopsgka  MPOBEAEHWS  BCEPOCCUIACKOA  onMMNMafbl  LUKOMLHUKOB U

KaTeropnyeckun 3anpeaeTcs.
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MMPUJIOKEHHUE 1.
METOAUYECKAA TPOI'PAMMA OJIMMIINA/IBI

OO0mue NpUHIMNOBI COCTABJIEHHS] IPOrPAMMBI

Meroauyeckass mporpamma, ONpeAeNsronas TeMbl Kypca aCTPOHOMHUH, KOTOPbIE MOTYT
OBITH 3aTPOHYTHI B 33IaHUSAX TOTO HJIM MHOTO 3Tana OJMMITHA/IbI B TOH MJIM MHOH BO3PACTHOHN
napajuteniu, Obuta nepepadorana LleHTpanbHON MpeqMeTHO-MEeTONHYECKON komuccueit B 2019 r.
u BcTynuia B aeiictue ¢ 2019/20 yyeGHoro roxa.

OCHOBHBIM TMPUHLUIOM IIOCTPOEHUs TMPOrpamMMbl SIBJSIETCS IOCHENOBaTEIbHOE W
HEMPEPBIBHOE MPOXOXKACHUE LIKOJIBHUKOM €€ pa3fesioB B paMKax MOArOTOBKH BHE 3aBUCHMOCTU
OT ero pe3yJbTaTOB Ha BCEPOCCHICKOW OJUMIIHAIE B TOM HMJU MHOM y4deOHOM romy. Kaxmbrii
nepexon K MOCIENYIOLMEMy 3Taly NpeaycMaTpUBaeT TIyOOKOe OCBOGHHE OOHOTO HIIM JIBYX
HOBBIX PAa3esioB, BBICTPOEHHBIX B COOTBETCTBUM C JIOTMKOW HM3y4€HMs] Kypca aCTPOHOMHUU
Ha TPEX LMKJAX — HadajJbHOM, 0a30BOM W YIIyOJEHHOM, ¢ MUHMMH3aLHEH 4acTOTbI CMEHBI
teM. Takum o0Opa3oM, MoAroToBka OyneT HAWIYyYIIMM OOpa3oM CIOCOOCTBOBATH HE TOJBKO
NPAKTUKE PEIIEHUI ONUMIMAIHBIX 3aJaHUH, HO B OOIIEeMy acTPOHOMHUYECKOMY OOpa3OBaHHIO
LIKOJIbHUKA.

Hmest HenpepbIBHYIO CTPYKTYPY MNPOXOXKAEHUS Pa3fesioB U YPOBHEH, €CTECTBEHHYIO
Ul W3y4YeHUs MpeaMeTa, MNporpaMMa XapaKTepHU3yeTCs AUArOHaJIbHbIM COOTBETCTBUEM
C ONpEeneN€HHbIMU 3TalaMHu BCEPOCCUICKON OJMMIIHAJbI, OMUCAHHBIM B CIEAYIOLIEM pasnele.
B cBs3u ¢ 5TUM Ha paHHMX 3Tanax OJMMIIMABI HE BCTPEYAKOTCS TPYAHBbIE BOMPOCHI MO3AHUX
STANOB OJIMMITHA/IBI MIPEABIAYINNX JeT oOydenus. [Ipu nepexone oOydaromerocst B ClEAYOIIHNA
KJIACC BOIIPOCHI CMEIIAIOTCS B PAHHIOK CTOPOHY Ha OAWH STall.

OnpenenéHHble BOMPOCHl JAHHOTO TepeuHss TpeOyrT yriayOnéHHOH MOATOTOBKU
no gu3uke U MareMatuke. B 3TOM ciy4ae COOTBETCTBYIOIIME ACIEKThI CMEXKHBIX AMCLUIUINH
YKa3bIBAKOTCA B KOHLIE pas3aena.

B xoMmiekT 3ajmaHuii, IMpemjaraéMbIX y4aCTHHMKaM HAa TOM WJIM HHOM 3Tale, MOTYT
BXOJIUTh KaK 3a[aHUs TEKYLIEro yPOBHs, COOTBETCTBYIOLINE YKA3aHHBIM pa3fiesiaM IMPOrpaMMel,
TaKk U CBSI3aHHBIE C PaHEe W3YYEHHBIMM pasfenamMu. BO3MOXHO Takxke BKJIHOYEHUE 3aJaHUM,

OXBATBIBAIOIINX HECKOJIBKO TaAKUX TEM.
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Tabruya
YpoBHu (pumckne nudpol) u pasgensl (apadckue uH@pbl) TEMATHYECKOTO CIIHCKA
BOIPOCOB, COOTBETCTBYIOIIHE PA3HBIM 3TANIAM BCEPOCCHHUCKOI OJTMMMUAABI B PA3HBIX

BO3PAaCTHBIX NapalIeasax

Jran Hxonbubiit | Mynnuunanbasiid | PeruoHanbHbiii | 3akaounTeabHbIH

OJTHMIHUABI
4—6 kyaccel I(1,2)

7 xnacc I (3) 11 (4)

8 kJyacc 11 4) IV (5)

9 knacc IV (5) V(6,7) VI(8, 9) VII (10, 11)

10 knacc V(6,7) VI (8, 9) VII (10, 11) VIII (12), IX (13)

11 knacc VI (8, 9) VII (10, 11) VIII (12) X (14, 15)

Obocnosanue pacnpedenenus. 1lpuBeneHHas NHAaroHaJIbHAs CTPYKTypa pacrpeneeHus
MO3BOJISIET COXPAHUTH IOCJIEAOBATENIbHOCTD OCBELICHUS TEM YYaCTHUKOM BHE 3aBHCHUMOCTH
OT PE3yJIbTAaTOB €ro BHICTYIUICHHUS HA OJMMITMA/I€ B TOM WJIM MHOM y4eOHOM roay. DTO BaXKHO
IUIE TPOXOKACHUS BCEX J3TAloB, B TOM YHCJE 3aKIIOUUTENbHOro. Ha pernoHaapbHOM W
3aKJIFOYUTEIIbHOM 3Talax pacCMaTPUBAOTCS TEMBI HE HIDKE 0a30BOT0 LMKJIIA, PU STOM 3aJaHUs,
CBsI3aHHBIE C TeMaMH yriyOnéHHoro nukina (pasmensl 13—15), TpUBOAATCS  TOJBKO

Ha 3akjrounTebHoM dtane B 10 u 11 knaccax.

TEMATHYECKHW CHIUCOK BOIIPOCOB

YPOBEHD I

(4—6 kJaccel, KOJIbLHBIH 3TaN)

Pa3nen 1. Knaccuueckas acTpoHoOMuUS (HAYAIBHBIH IIHKJT)

§ 1.1. 3Bé3aH0e HeOO

OO6mbexTel, HabMOaeMble HAa THEBHOM U HOUuHOM Hebe: ConHue, JIyHa, 3BE3/1b1, MITaHETHI,
UCKYCCTBEHHBIE CITyTHUKU 3€MJTH, METEOPbI, KOMeThI, Muieunblil [1yTh, TYMaHHOCTH, TaJIAKTHKH.
CosBesnusi, HamOoJyiee SIpKUE 3BE3NBI U XapakTepHblE OOBEKTHI HeDa 3eMIIH, XapakTepHbIE
yCIOBHS UX BUIUMOCTH B Poccuu u npyrux crpanax mupa. Opuentuposanue no IlomsipHoi
3Be3ne. Hekortopwie sipkue 3BE3ABI U Apyrue oObekThl, BuanMble u3 CeepHoro u HDkHOTO

nonymapui 3emiu.
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§ 1.2. 3emuis1, ee CBOWCTBA M IBH)KEHHE

Tpu GazoBwix akra o 3emie: mapoobpasHas (Gopma, BpalleHUe BOKPYT CBOEH OCHU U
Bokpyr Connua. Popma u pasmepbl 3emnan. CMeHa BpeMEH Trofa, pPaBHOJAEHCTBUS U
conHUecTOssHUsA. OCHOBHbIE €AWHHUIbI BPEMEHHU. COJIHEYHbIE CYTKM M TPOIMUYECKHUI TOA.
Bunumeriit nmyte Conaua no HeOy, 301UaKaibHbIE CO3BE3IHSL.

§ 1.3. JIyna, e€ cBOHCTBA M IBH/KEHHE

HBmwkenne Jlyasl BOkpyr 3emun u oceBoe BpameHue Jlynel. Cwmena ¢a3 JlyHsL
Cunopnueckuii Mecsiy. OCHOBHbIE THUIIBI COJHEUYHBIX W JIYHHBIX 3aTMEHHUI, YCIOBUS UX
HaCTYIUICHMUSI.

Pa3gen 2. Ctpoenue BceneHHol (HAYATBHBINA LHKJI)

§ 2.1. CosiHue ¥ MJIAHETbI

I'eouenTpuueckass u renuoueHTpuueckas cuctembl Mupa. Ctpoenue ConHeuHON
cucrembl: CoJiHLE, MJIAHETHl U UX CIYTHUKH, KapJUKOBbIE IUIAHETHL, aCTEPOMIbI, KOMETBI U
apyrue Manble Tena. AcTpoHoMuueckas eauHunia. Paccrosaue ot ConHua, CTpOeHHE U
(kauecTBeHHO) (pU3MYEeCKHe XapakTEepPUCTUKU IJiaHeT. HalmoneHue IUIaHeT, UX BUAUMOE
orinmuue OT 3BE3A. Kpyneelimme cnyTHHKH 1UiaHeT. MCKyCCTBEHHBIE OOBEKTBI KOCMOCA!
CIyTHHKH, 30HIBI, aBTOMATUYECKHE MEXKIUIAHETHbIE CTaHUWU. MccnenoBanue ONMKHETO
KOCMOCa.

§ 2.2. 3Bé3abI M PACCTOAHHS 10 HUX

XapakTepHble paccTOSIHUSL A0 Omwkalmux 3BE3N B CpPaBHEHMH C MaciuTabamu
ConHeuHON cucTeMbl, MPUHLUIBI U3MepeHUsl paccTossHUusA. CKOpOCTh CBETa, CBETOBOM IO, €ro
CBfI3b C aCTPOHOMHUYECKOW equHuLel. XapakTepUCTUKU 3BE37 Macca, paauyc, TemrepaTypa.
IIpencraBnenne O ABOMHBIX 3BE3AaX M SK30IJIAHETaX. 3BE3AHBIC CKOIUICHHS, WX OCHOBHBIC
CBOICTBA.

§ 2.3. O0beKThI Ja1€K0r0 KocMoca

Karanor Meccbe, ero camble u3BecTHble OOBEKkTBL. TymaHHocTH. [amakTuku, uX
OCHOBHBIE CBOiicTBa M TumbL [IpencraBieHne O pPacCTOSHUAX AO TaJaKTUK W Macmradax
Bcenennoii.

Cmesknble Bonpochl GU3HKH

IMonsituss maccel u  mmotHoctd. OOBEM M IUIOTHOCTH  IMApPOOOPA3HOTO  Teda.

IIpsimonuHeiHOe pacIpOCTPaHEHUE CBETA, MOHATUE O MPETOMIIEHUH CBETA.
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YPOBEHbG 11

(7 knace, MIKOJABbHBIN 3TAMN)

Pa3nen 3. HeOecnas cepa (HauaabHBIN LUK, 4aCTh 1)

§ 3.1. I'eorpa¢guueckne KOOPAUHATBI

I'panycHas u yacosas mepa yriua. Illupora u nonrora Ha nosepxHoctu 3emiu. Ilomoca,
SKBATOp, Mapajuleu U Mepuananbl. [ eorpaduyeckoe mojokeHue KOHTHHEHTOB M KPYITHEHIINX
cTpaH mupa (kadecTBeHHO). Purypa 3emin. DKBaTOPHANBHBIA M MOJSIPHBIA paguycel. [[nnHa
OKPY>KHOCTH 3KBaTOpa, MEpUIHaHa.

§ 3.2. 'opu3oHTAILHBIE KOOPAMHATHI HA HeOeCHOI1 chepe

IMonsitue HebecHoit cdepol. OcHOBHBIE TOUKM Ha HeOecHOUW cdepe: 3eHUT, Hammp,
norockl Mupa. CTOpOHBI rOpU30HTa, HebecHbI MepuauaH. M3MeHeHne Buaa 3B&é3nHOrO Heba
B TEUEHHE CYTOK M B TeueHHe roja. [loasrkHas kaprta 3BE3mHOrO Heba. CyTOUHOE MBUKEHHE
HeOECHBIX CBETHJI, BOCXOI, 3aX0A, KyJIbMUHALMs. BbICOTa M aCTPOHOMUYECKHI a3UMYT CBETHIIA.
Ilonroc Mupa, ero BbICOTa HaA TOPU3OHTOM. MCTUHHBIN KM MaTeMaTU4YeCKUN TOPU3OHT.
[IpencraBnenue 06 arMochepHoli pedpakiuny, €€ BeTUINHA Y TOPU30HTA.

CMeskHbIe BONPOChI MATEMATHKH

I'panycHas u yacoBast Mepa yria. [lonsatue cdepsol, Oonbuire u Mansie Kpyra. Popmyna
1N JJIMHBL OKpy>kHOCTU. Teopema O paBEHCTBE YIVIOB CO B3aUMHO MepPIEHAUKYJISPHBIMU

CTOPOHAMH.

YPOBEHD III

(7 knace, MyHHIMNAJBLHBIN 3Tan; 8 KJacc, MKOJbHBII 3Tan)

Pa3nen 4. HeOecnas cdepa (HauadbHBIN LUK, YACTH 2)

§ 4.1. YrioBble usMepeHust Ha He0e

VYTI0BBIE PACCTOSHUS MEXNY HEOECHbIMU OOBEKTaMH. YTJIOBBIE pa3Mepbl OOBEKTa, UX
CBSI3b C IMHEHHBIMU pa3MepaMu (TIPH U3BECTHOM PACCTOSIHUH, MAJIbIE YTIIbI).

§ 4.2. llapannakc 1 reoMmeTpuYecKHe CoCcoO0ObI H3MEPEeHNH PaCCTOSTHHI

Onpenenenue paguyca 3eMJIHM W3 aCTPOHOMUYECKHMX HaOMoneHuid. 3aBUCHMOCTH
pPacCTOSIHUS 1O BUAMMOIO TOPU30HTA M €r0 IOJIOKEHHS OT BBICOTHI HAONIOACHHMS Ha 3emile.
OOmee moHsATHE Tapamiakca. [ eoMeTpudyeckuii  METON  ONpEHeNeHHs  PacCTOSHUS
IO aCTPOHOMHMYECKHX OOBEKTOB. [ OpM3OHTANbHBINA U TONWYHBIN napajuiakc. [lapcek, ero cBsi3b
C AaCTPOHOMHUYECKOW €IMHHIEH U CBETOBBIM TIOJOM. XapaKTepHbIE 3HAYEHUS CYyTOYHOIO

napawiakca Omu3kux 00bekToB (ConHua, JIyHBI, HMCKYCCTBEHHBIX CIYTHHKOB —3€MIIH)
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U TOAMYHOIO Mapajulakca Ommkaimux 38&3. BiamstHue cyToOUHOro mapaniakca OJU3KUX CBETHI
Ha UX BBICOTY HaJ FOPU30HTOM.

§ 4.3. DxBaTopuajbHbIE KOOPAMHATHI HA HeOecHOI cdepe

bonpmme w manmble kpyru HeOecHOW cdepbl, NPUHOMIIBI TOCTPOCHUS CHUCTEM
cepuueckux koopauHat. CKJIOHEHHE W 4acOBOH yroyi. BhICOTHI CBETWJI B BepXHEW M HIIKHEH
KyJbMHHALUHU JUTSA JTFOOOH TOUKH 3€MJIH, He3aXOSIIINEe U HEBOCXOSIINE CBETHIIA. YTOJ MEXKAY
JUHUASMH HeOEeCHOro S5KBAaTOpa M TOPU3OHTOM B TOUKE HMX MEPECeUeHUs] B 3aBUCHMOCTHU
OT IIHUPOTHI MecTa. BbIpayKeHHs Ui YIJIOBOIO PACCTOSHUS MEXAY [BYMsI TOYKaMu Heda
IUISL 3JIEMEHTApHBIX CiiydaeB (OJNM3KHE TOYKH, TOUYKM HAa TOPU3OHTE HIIM SKBATOpPE, Ha OJHOM
a3uMyTe, MEepUINaHe WK Kpyre ckioHeHus1). Crepeorpadudeckast mpOeKIIHsL.

§ 4.4. DxBaTopHaJIbHbIe KOOPAHHATBI U BpeMs

IIpsmMoe BocxokaeHue cBeTwiIa U 3BE31HOe BpeMs. COOTHOLIEHHE 3BE3IHBIX WU
COJIHEUHBIX CYTOK. MecTHoe conHedHoe Bpems. BcemupHoe Bpems, MOSACHOE M JIEKPETHOE
BpeMsi. UacoBele mosica U 30HBI, TPaKJAHCKOE (aAMHHUCTPATUBHOE) BPEMsl, JIMHUS MEPEMEHBI
nat. Ce3oHHBIN niepeBon yacoB. FOnnaHckue qHu.

§ 4.5. Buaumoe apukenne CoHIA U IKJIMNTHYECKHE KOOPAHHATHI

OKJMNTHKA, €€ MOJIOKEHNE B OKBAaTOPHANIbHON cucteMe koopauHat. [lomroca sxkaunTuky,
ux nosokeHne Ha HeOe. ['emmoueHTpuueckas cucremMa koopauHarT B CONHEUHOW cUCTeMe.
Tponuku u nosjspHble Kpyru Ha 3emie. M3menenue ckinoHenuss ConHLa B TeueHUE Troja,
NOJISIpHBIA  JieHb, NOJspHas Houyb. Kiumaruueckue M acTpOHOMHMUYECKHE TM0SiCa 3E€MIIU.
I'enuonentpudeckas cucrema KkoopauHat B COJHEYHOMN cucTeMe.

§ 4.6. OcHOBBI J1eTOUCUYMCJICHHUS H H3MePeHHs BpeMeHH

Kanengapuole roa, Mecsli M CYTKM, HMX COOTHOIIEHHE C TPOMUYECKUM TOJOM,
CUHOJUYECKUM MeCslleM U COJNHEYHbIMH cyTkamu. CHCTeMbl pas3JUuYHBIX KalleHaapei.
BucokocHbIi rof, FoIMaHCKUM U rpUropraHckuil kanenaapb. ColHEYHbIE Yachl.

CMeskHbIe BONPOChI MATEMATHKH

Pannannas u yacosas mMepa yria. YiaoBoil pasMep Tena. IIpsMOyronbpHbli TPEyroIbHUK.
Teopema [Tudaropa. Inements! TpuroHomerpun. CTaHAAPTHAS 3aMUCh YUCa. MaTeMaTuyecKue

onepaunuu co creneHssMu. 11onp3oBaHne HENPOrpaMMUPYEMBIM HHKEHEPHBIM KaJIbKYJIATOPOM.
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YPOBEHD IV

(8 k1acc, MyHHMIMNAJBHBIN 3TAN; 9 KJIacC, MKOJbHBII 3TAT)

Pa3ngen S. Kunematuxka CostHeuHOM cucTeMbl (HAYAIBHBIA LHKJI)

§ 5.1. Kunemartuka nianer B CosiHeuHO# cucTteme (MpudJIMKeHHe KPYTroOBbIX OPOMT)

VYnpoménnas 3amuck Il 3akona Kennepa nist kpyroBodi opOHTBHI (Kak SMIUPUIECKUNA
¢dakt). Vrioeas W JUHEWHAas CKOPOCTH IIaHETbl oTHOcHTeNbHO ConHna. CUHOIWYECKUH U
CHIIEpUYECKHI TIePHO TUlaHeThl. BHyTpeHHne n BHemHue rianeTel. KoHpurypanum u ycioBust
BUJUMOCTH TJIAHET.

§ 5.2. Maasle Tenia ContHeuHoi#l cucTeMbl (MPUOIHKEHHE KPYTOBbIX OpOHUT)

JIBI>KEHHE KapiMKOBBIX M MajbIX IUIAHET (B TPENIOJIOKEHHE KPyroBOW OpOHTHI).
[IpencraBneHne O OBMKEHUHM KOMET W METEOPHBIX NMOTOKax. BHemHue oOmactu CosHEUHOM
cuctemsl. [losic Koitnepa, o6mako Oopra.

§ 5.3. /iBu:kenue JIyHbI U CIYTHUKOB IJIAHeT (MPUOJIMIKeHHe KPYTOBbIX OpOHUT)

Cunopnueckuil u cugepuyeckuil nepuoanl JlyHel, ux cBsi3b. CoOJHEUHblE U JYHHbIE
3aTMeHus. BennunHa (asel, MPONOIIKUTENBPHOCTD, CTAAMH 3aTMEHUS. XapaKTEPHbIE PACCTOSHHS
U TepHoAbl OOpalleHnsl CyTHUKOB iaHeT. OnpeneneHue CKOPOCTH CBETAa Ha OCHOBE aHAJIM3a
IBUKEHMSI CITyTHUKOB IJIAHET.

CMeskHbIe BONPOChI MATEMATHKH

[Tonobue TpeyronbHUKOB. Bo3BeneHme B CTeNeHb, KBaIPaTHbIC U KyOMUeCKHue KOPHH.

Cmesknbie Bonpochl QU3HKH

IlonsTne nepuoma IBMXKEHHUS IO OKPYKHOCTH, YIJIOBOH CKOPOCTH pPaBHOMEPHOIO

KpPyroBoro AsmxeHus. [IpsMonuHeiiHoe pacnpoCTpaHEHHE CBETA.

YPOBEHb V

(9 knacc, MyHHUHMNAJBHBIN 3Tan; 10 KJIacce, MKOJIbHBIH 3TA)

Pa3znen 6. HeGecHasi MexaHHKa (HAYAJIbHBIH LUKJ)

§ 6.1. 3axoH BceMHPHOI0 TATrOTEeHHs1, ABH:KeHHe M0 KPYroBoii opouTe

3aKOH BCEMHPHOTO TSTOTEHHUs. YCKOPEHHE CBOOOJHOIO MAACHUS M CHIIA TSIKECTH
Ha pa3in4HbIX HeOeCHbIX Tenax. Kpyrosas (mepBast KOCMUYECKasi) M yIiioBas ckopocTb. Bec u
HeBecOMOCTb. CBsi3b aTMOC(epHOrO MaBIEHHS HAa TOBEPXHOCTH IJIAHETBI M CHJIbI TSDKECTH,

OLIEHKA MacChl aTMOC(EpBL.
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§ 6.2. Mexanuka niianer B CojiHe4Hoii cucteme (MpudJaMKeHHe KPYroBbIX OpOHUT)

ITepuon obpamenus, Beipakerne Il 3axkona Kemnepa B 0000ménHOM GopMynnpoBke
U1l KPYyroBeIX opOuT. JIMHEHHast CKOpPOCTh IUIaHEeTHl OTHOcUTeNbHO 3emun. I[lerneobpasHoe
IBW)KEHUE TUTAHET, TEOLIEHTPUIECKast YIJIOBast CKOPOCTh TUIAHETHI HA HeOe B MOMEHT OCHOBHBIX
KOH(pHTrypanmii.

§ 6.3. /IBHKeHHe HCKYCCTBEHHBIX CyTHUKOB M JIyHbI Bokpyr 3emun (npudJjnkeHue
Kpyrosoii opouTsl). J|BUskeHne CIYTHUKOB IJIAHET

[IpunuBel, UX nepuoaMUHOCTb. MCKyCCTBEHHBIE CITyTHUKH 3€MJIH HAa HIU3KUX OpOHTaX, UX
BUANMOE [BIKeHHe Ha HeOe. TopMokeHWe CIYTHHKOB B aTMocdepax IUIAHET.
I'eocranimoHapHbIe CIYTHHUKU.

CMexHbIE BOPOCHI MATEMATHKH

CrnoxeHne 1 BBIMUTAHHE BEKTOPOB.

Cmesknble Bonpock! GU3HKH

3aKOH BCEMHUPHOIO TiroteHus, 3akoHbl HeroTona. Cuna Tskectu, Bec Tena. Benuunna
YCKOPEHUsI CBOOOJHOIO TANeHHs, LEHTPOCTPEMUTENbHOIO YCKOpeHHs. HHepruanpHble |
HEMHEpLUHAJIbHbIE CHCTEeMbl OTCuéra. 3akoHbl HeroToHa. IlepBas kocmuueckass (Kpyrosas)
CKOPOCTb.

Pa3zgen 7. ActpoHOMHYecKAasi ONTHKA (HAYAJNBHBIN LMKJI)

§ 7.1. CxeMbI M NPUHUHNBI PA0OTHI TEJI1ECKONOB

JIMH3Bl W 3epkajia, MPOCTEHINNE ONTHYECKHE CXEMbl TEJIECKONMOB — pedpakTopoB U
peduexkropo. Iloctpoenue wuzobpaskenuii, (GokycHoe paccTosiHue. YTIOBOE YBEJIUYCHHE,
MacmTad W300pakeHus, paspeliarmas CrnocoOHOCTh TeNecKoma. BBIXOAHOW —3padqok,
paBHO3paukoBoe ysenuueHue. [IpencraBieHne o0 OrpaHHYEHWHU paspeluaroieil crnocoOHOCTH
Teneckomna (KavyecTBEHHO), aTMocepHOe OrpaHUYeHUe pazpemaromei crnocodHoctn. Bun
pa3IMYHBIX HeOECHBIX OOBEKTOB B Teseckor. IIpencraBienne o mpuéMHHUKAX H3IydeHus (rias,
II3C-matpuua u T. 1.). HekoTopble BUABI MOHTHPOBOK (JIbT-a3MMyTaIbHASL, SKBATOPHAIbHAS).

Cmesknbie Bonpoch! GU3HKH

3aKkoHbl reoMeTpudeckoil ontuku. OTpakeHUe W MPEJOMIICHHE CBETa Ha TPAHULIE JIBYX

cpen. [Tnockue u chepudeckue 3epkana, TuH3bL. [locTpoeHe H300paskeHUH.
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YPOBEHD VI
(9 knacce, pernoHanbHbIi 3Tan; 10 KJIace, MyHUIUNAJLHBIN 3Tan; 11 kiaace,

IIKOJbHBIH 3Tam)

Pa3nen 8. 3Bé3anas actpoHomMus (0a30BbIH LIUK)

§ 8.1. DHeprus usznyueHust

IToHSATHA MOIMHOCTH M3JIy4eHHs! (CBETHMOCTH), SHEPreTHUYECKOro IOTOKA H3JIyUYeHHS,
IUIOTHOCTA TIOTOKA M3JIyYEHHs], OCBEIIEHHOCTH, SIPKOCTH. YObIBAaHME TIUIOTHOCTH IIOTOKA
U3JTy4eHHUs] OOPaTHO MPOTOPIIMOHATBHO KBAIPaTy paccTostHus (0e3 y4éra MmorIomeHus ).

§ 8.2. llIkana 3Bé3aAHBIX BeJIUYUH

Bunumas 3Bé3gnas BenuumHa. Popmyna Ilorcona. Buaumble 3BE31HBIE BEIMYHUHBI
HanOosnee sPKUX 3BE3A U TUIaHeT. [I0BEpXHOCTHAS SIPKOCTh, €€ HE3aBUCHMOCTb OT PAcCTOSIHUS,
3BE37HAs BeNMMYUHA (POHA HOYHOTO Heda.

§ 8.3. 3aBucumocTb 3B€31HOI BeJIMYHHDBI OT PACCTOSIHHUS

3aBHCUMOCTb 3BE3OHOH BENMYMHBI OT PACCTOSAHUS 1O OOBEKTa B OTCYTCTBHE
noryomeHnsi. Monynb paccrosiHusl. M3MeHeHne BUAMMON SPKOCTH TUTAHET MPH MX JIBHKEHUHU
BOoKpyr ConHua (6e3 yuéra dasbl, ciaydail Kpyrobix opout). AGCOMOTHAS 3BE3HAST BEIMYMHA
3Be3/bl, a0COMOTHAS 3BE31HAst BearmuuHa Tesl CONHEYHOH CHCTEMBI.

§ 8.4. DyekTpOoMarHuTHbIE BOJIHbI

JUTnHa BOJIHBI, MEPHOA M YacTOTa, CKOPOCTh PACHPOCTPAHEHHS B BaKyyMe WU B Cpene,
NOKa3aTelb NpeIoMIIeHHUs. J{ana3oHbl 3JeKTPOMArHUTHBIX BOJH. BUAMMBIA CBET, IJIMHBI BOJH U
usera. [Ipo3padHocTh 3eMHON arMoc(hepbl ATl Pa3IMYHBIX JHANA30HOB 3JIEKTPOMATHUTHBIX BOJIH.

§ 8.5. U3nyyeHue a6co1l0THO Y€PHOTO TeJia

3akon Credana—bonbumana. DddexTuBHas Temmeparypa W pamdyc  3BE3JbL
CBeTHUMOCTh 3B€3[bl U OCBEIIEHHOCTbH OT HEE, CBSI3b C AOCOMIOTHOM M BUAMMON 3BE3IHOM
BEJIMUUHOM.

§ 8.6. Cosnure

Crtpoenne u xumuueckuii coctas. IloBepxHocth ConHIa, MATHA, UX TeMIeparypa H
Bpemsi >ku3HU. [ ukiel conHeuHol akTuBHOCTH. Bpamenue Connua. ConHevHast MOCTOsIHHAS.

§ 8.7. /IBu:kenne 38E31

Oddexr Jlormepa. JlydeBass u TpaHCBepcalibHAsE CKOPOCTh 3Be3abl. CoOCTBEHHOE

ABUXKCHUE U MapaliakC 3BE3bl.
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§ 8.8. /IBoiiHbIe U 3aTMEeHHbIE TepeMeHHbIe 3BE31bI

JIBI>KEHHE NIByX TeJI COMOCTABMMOM MaccChl IJIsl Cliy4asi KpyroBbix opobur. LleHTp Macc.
O600mennsiit 111 3akon Keruepa anms KpyroBoro IBUXKEHUS. 3aTMEHHBIE NTEPEMEHHBIE 3BE3IBI,
TJIaBHBIN M BTOPUYHBIA MUHUMYM, UX TNTyOHHA U ATUTEIBHOCTD.

§ 8.9. IlnaHeTsHI M IK30IIAHEThI

Cdepuueckoe u reomerpudeckoe anpdeno. 3oHa obutaemocTu. KauecTBeHHOE TOHSITHE
0 mapHUKOBOM 3(pdexTe. JBHKeHHE 3K30IUIAaHET BOKPYT 3BE3N ISl Clydast KPYrOBBIX OpOWT.
TpaH3UTHI 5K30IJIAHET, UX BPEMEHHbIE U (POTOMETPHUYECKIE CBOWCTBA, YCIOBHUsI HAOIO ICHHUSI.

§ 8.10. 3Bé3aHbIe CKOMJIEHUSA

XapakTepuCcTUKU W HaOJMIOaeMble CBOWMCTBA PACCESIHHBIX M LIAPOBBIX 3BE3IHBIX
CKOIUICHHH M BXOIMIIMX B HUX 3BE31. PacmonoskeHne ckoruieHnid Ha Hebe. MeTon rpynmnoBoro
napajuiakca onpezesieHus pacCTOsIHUI 10 CKOTIEHUH.

§ 8.11. OcHOBBI raTaKTH4YecKOil ACTPOHOMMH

[IpencraBnenue o crpoenuu Hawei ['anaktuku. [Ipmwkenne Connua B ['anaktuke.

CMexHbIE BOPOCHI MATEMATHKH

Jlorapudpmmueckoe wucumcnenne. Ilnomane noeepxHOocTH cdepbl. TenecHbli yrou.
[Ipubmmwkénnpie BerucneHus. [IpaBuna OkpyrieHws, 4ducio 3Havammx wudp. CreneHHas
3aMMCh U MPUOTMKEHHBIE BBIUUCIICHUS ¢ OOJIBITMMH U MAJIBIMU YUCIaMHU. AHAIN3 rPadUKOB.

Cmesknbie Bonpoch! QU3HKH

OOwmee MOHSATHE HEPrUH, MOLIHOCTH, MOTOKA SHEPTHH, IJIOTHOCTH MOTOKA 3HEPTUH,
SPKOCTH, OCBEIIEHHOCTH. [IoHSATHE 00 3JMEKTPOMArHUTHBIX BOJIHAX, JJIMHA BOJHBI, TEPHOI H
94acToTa, CKOPOCTb pACHpPOCTPAHEHHUS, IUANA30HBI 3JEKTPOMArHUTHBIX BOJH. [loHsTHE
00 abcomoTHO YépHOM Teste. Bumel Teruionepenaun. Dddext Homrepa. [Tonstue nentpa macce.

Pa3zgen 9. ActpoHoMH4YecKkasi onTHKA (0230BbIi LIMKJI)

§ 9.1. Orpannyenne paspemaminei CnocCOOHOCTH TeJlecKona

[onsitne o mudpakumu. JnppakunoHHOE OrpaHHYEHHE pa3pelIarlneil crnocoOHOCTH
TeJIeCKOIa.

§ 9.2. Ceerocnjia 1 NPOHUIIAIOINAS CIIOCOOHOCTH TeJIECKOMNAa

OTHOCHTENPHOE OTBEPCTHE TEJECKOMa, €ro MPOHHUIAKINAs CIIOCOOHOCTh. Buaumblit
OyecK TOYEUHBIX M MPOTSHKEHHBIX MCTOYHHMKOB IMPH HaOmoaeHnu B Teneckorn. llpencraBnenne
00 orpaHHYEHMsIX Ha MPOHULIAKIIYIO CIIOCOOHOCTh Teeckona ((hOH HOUYHOTO Heda).

§ 9.3. OcHoBHbBIEe NPHEMHUKH H3JTyYeHHS

CsolicTBa U CTpOe€HHE 4YeloBedeckoro rjasa. JlHeBHOe M HOYHOE 3pEHHue.

PaBHO3paukoBoe yBenmuenune Tteneckomna. Poroammaparel. Jmadparma, BpeMst 3KCHO3HLIHH.
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[I3C-maTpuupl, cTpoeHne U NpuHUUNGI padoTel. OTHOmEHNE curHa/myM. ASeppariy ONTHKH.
BunrernpoBanue, riryOnHa pe3KOCTH.

Cmesknbie Bonpoch! QU3HKH

[onsitue 06 unTepdepenunu u audpakuun. Ilpenensr MPUMEHNMOCTH T€OMETPHUECKON
ontuku. [lonstre o nudpakunn ceera. CBONCTBA U CTPOCHUE YEIOBEUECKOT0 Ii1a3a. Abeppauuu

OIITHUKH.

YPOBEHbGB VII
(9 kaacc, 3aka0unTeNbHbIN 3Tan; 10 kaace, peruoHaabHbIi 3Tan; 11 kiaace,

MYHHUIHNAJIbHBIH 3TaMN)

Pa3ngen 10. HeGecnas mexaHuka (0230BbIi LIMKJI)

§ 10.1. 3akons! Kensiepa, ABHKeHHUe MO JLTHIICY

DJUIIC, €ro XapakTepUCTUKU — OOJbLIast U Majlasi OCH, 3KCIEHTpPHCUTET. Tpu 3aKoHa
Kemnepa nnst cimyuast OoNbIoi neHTpaibHON Macchl. [ToTeHIManbHas SHEPTUsl B3aUMOIEHCTBUS
TOYe4HbIX Macc. UMIynbc U MOMEHT ummyibca. [lepuiieHTp U anoueHTp, CKOPOCTh ABUKEHUS
B 3TUX Toukax. [lapabomudeckas (BTOpast KOCMHYECKas1) CKOPOCTh. DKCLUEHTPUCUTET U CKOPOCTH
B IIEPULICHTpPE MapadoIIbl U THIIEPOOITBL.

§ 10.2. Hebecnass mexanuka B CotHeuUHOH cucTeme

XapakTepUCTUKU OpPOHUT IJIAHET, KapJIMKOBBIX IUIAHET W acTeponnoB. Komerel, ux
neuxkeHne B ConHewuHoN cucrteMe. ['eouieHTpuueckas U TreJIMOLEHTpUYECKAs CKOPOCTb.
MerteopHble IOTOKH, pafiuaHThl. MexInaHeTHble nepenérel no Tpaekropuun Lannepa—I omana.
Benukue nporusoctosHuss Mapca. @asa npoU3BONBHOIO OCBELIEHHOIO IIApa, PaBEHCTBO
JUHEWHONW M TuomanHoi ¢a3. M3MeHeHHe BUAMMON SIPKOCTH IUIAHET M KOMET 1O XOAy HX
IBYDKEHUS IS CITydasi 3JUTHITHYECKUX OpOUT ¢ yuéToM ¢asbl. [[BUKEHNE CIYTHHKOB IUIAHET.
Tperps KOCMHUUECKast CKOPOCTb, T'PABUTAL[MOHHAS CBSA3aHHOCTb CUCTEMBL.

§ 10.3. Cucrema Coanue — 3emJst — JIyna

Xapakrepuctuku opoute! Jlynsl, nepureii u amoreil. CoNHEUHbIE U JYHHbIE 3aTMEHUS
IUIS CiTy4ast POM3BONIbHBIX pacctosiHuil 1o Connua u Jlyasl. KonbrieoOpa3sHoO-1IoNHBIE 3aTMEHHS
Comnnua. Iokpertus JIyHO!H 3BE37 M TUIaHET, yCiI0BUsA X HaOmoneHuit. JIubparun JIyHsr

§ 10.4. 3agaua AByX TeJ1 U 3Bé3AHAS JMHAMHMKA

Pacnpocrpanenue 3akoHoB Kerutepa Ha ciydaii npon3BosibHbIX Macc. O600ménnbIit 111
3akoH Kemnepa ans snnuntudeckoro aswkenus. lIpusenénnas macca. [lonnepoBckuil MeTon
OTKPBITUSI M aHAJM3a JBOMHBIX CHCTEM M 3K30ILIAHET. DJIEMEHTHI OpOUT IBOWHBIX 3BE3N U

9K30IUIaHeT (3JIeMEHTapHbIe ciiydan). BoccTaHOBIEHHE XapaKTepUCTUK OPOHUT BOWHBIX 3BE3N
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u3 HaOmoeHul (3J1eMeHTapHbIe ciaydan). JIBrkeHne 38311 B TI0JI€ LEHTPATIbHO-CHMMETPUIHBIX
Macc (3BE3IHBIX CKOTUIEHHH, LIEHTPOB TaJIAKTHK ).

CMeskHbIe BONPOChI MATEMATHKH

DJUTUTIC, CBSA3b PA3IMYHBIX XapakTePUCTUK sjuurnca. [lnomans smnunca. IlonsTue
o mapabosne u runepbosne. TeopeMsl CHHYCOB 1 KOCHHYCOB. CIIOJKEHHE M BBIUUTAHUE BEKTOPOB.
Dopmy bl MPUONMKEHHOTO BBIYUCIEHUS TSI MAJIBIX MTAPaMETPOB.

Cmesknbie Bonpoch! GU3HKH

HUmMmnynbe, MOMEHT UWHEpLMH, MOMEHT uMIyiabca. IloTeHuuanbHas  3Heprus
B3aMMOMEMCTBUsI TOYUEUHBIX MacC. 3aKOHbl COXPaHEHHs DHEpPruu, HMIyJbCa U MOMEHTa
uMIyjabca [UIsl choydas TodeuHbIx Macc. Kocmuueckue ckopoctu. JIBuxkeHue B IoJe
cepruiecKu-CHMMETPUIHON MaCChI.

Pa3nen 11. HeGecnas cdepa (0a30BbIil LHKJT)

§ 11.1. YpaBHeHnue BpeMeHH

HUctunnoe u cpennee ConHue. McTuHHOE M cpefHee COJHEYHOE BpeMsl, ypaBHEHUE
BpPEMEHH, €ro XapakTepHbIe 3HAUeHUsl Ha IPOTSKEHUU rojia. AHajemMma.

§ 11.2. AGeppaius cBeTa U NONPABKH K KOOPAMHATAM CBeTHJI

TonouenTpuyeckue 1 reolieHTpUYeCKue KOOpAUHATHL. M3MeHeHe BUTUMBIX MOJOXKEHHUH
CBETHJI BCIeNCTBUE ABIKEeHUS 3emun. [lapamnaktudeckuil m abeppalliOHHBIA 3JUTAIICH 3BE3]
Ha pasHbIX JSKIMOTHYECKUX wMpoTax. I[lompaBkyM K TIeIHOLIGHTPUYECKUM KOOpAMHATAM U
JIy4€BBIM CKOPOCTSIM 3BE3.

§ 11.3. llpeneccusi ocu BpameHus 3emiau

IIpenBapeHne paBHONEHCTBHUH, 3BE3IHBIN (CHACPUUECKUI) M TPOIUYECKUN TOABI, HX
cooTHouleHne. M3MeHeHne 5KBAaTOPUANbHBIX M SKIUNTHYECKUX KOOPAUHAT 3BE3]l BCIEACTBUE
npeneccud. Hyrauus (kaueCTBeHHO).

CMeskHbIe BONPOChI MATEMATHKH

Pabora ¢ rpapuxkamMu wu Tabmuuamu. JIMHEHHAs anNmpPOKCHMALUS, ONpEAEICHHE
k03 puumeHToB nuHeHHON 3aBucuMocTH. OIEHKa MOTPELIHOCTeH NPSIMBIX M KOCBEHHBIX
n3mepenuil. IlonsiTue 0 cpeqHeKBaAPaTUUECKOM OTKJIOHEHUH.

Cmesknble Bonpochl GU3HKH

MOMEHT cuibl, MOMEHT HMIIYJIbCa, UMITyJIbC MOMEHTa cujbl. OCHOBHOE YypaBHEHHE

AUWHAMHUKHU BPAIATCIbHOI'O IBUXKCHUS.
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YPOBEHbD VIII

(10 knacce, 3axa0UHTENbHBIH 3TaN; 11 KJIace, perHoHAIBHBIN ITA)

Pa3ngen 12. DnemenTts! acTpodusuxu (0a30BblIil YPOBeHb)

§ 12.1. KBanTroBasi npupoaa csera

KBanroBo-mexaHudeckass mopenb artoma. IloHsaTHe 00 »JHEPreTMYecKUX YpPOBHSX
3nekTpoHOB. KBaHTOBBIE M BOJHOBBIE cBOMCTBa cBeta. PoTOHBI, dorosddexr. DHeprus u
UMITYJIbC KBAHTOB, CBSI3b C YaCTOTOM U AIMHOM BosHBI. JaBnenue ceera. D¢ ekt IloitHTHHra—
Pobeprcona.

§ 12.2. OcHOBBI CIEKTPAJIBLHOI0 AHAJIN3A

Cnexktp wusnyueHus. IloHsATHE CHEKTpaJbHON JMHUM M3JIy4Y€HUs M IOTJIOLIEHMS,
JMHEWYaThI U HemnpepbiBHBIN criekTp. CrekTp atomMa BOAOPOA U BOIOPOIONMOAOOHBIX HOHOB.
Buner 3aganus cnekrpa (kak pyHKIUH YaCTOTHI HIIH JUTUHBI BOJIHBI).

§ 12.3. CnexkTp usiy4ueHnus 38é3

XapakTepHbI BHJ CIEKTpa HM3Jy4eHHs aOCONMIOTHO UYEPHOTO Tejia. 3aKOH CMEIICHHUs
Buna. ®otomerpuueckue cuctembl UBVRI, mnokasarenu usera. llBeToBas Temmeparypa.
Bonomerpuueckas 3B€3Hast BEIMUMHA, OOJIOMeTpUYecKas rmonpaska. [loTeMHeHHe TUCKOB 3BE3M
K Kparo.

§ 12.4. Knaccuduxanus 38€31

CrexTpanbHble KJAacChl 3BE3N, MX CBA3b ¢ 3¢pdexTuBHON Temnepartypoil. Kiaccer
CBETHMOCTH 3BE3/1 (CBEPXTHMIAHTBI, THTAHTHI, KapJiuKH). JMarpaMmbl «CIEKTP-CBETUMOCTBY U
«uer-cBeTuMocThy (I'epummpynra—~Paccena), rinaBHas mnocnenoBaTenbHOCTb. COOTHOIIEHHUE
Macca—CBETHUMOCTb JJIsl 3BE€3]1 INIaBHOMN NOCIE10BATENbHOCTH.

§ 12.5. Sinepunast pu3uKa 1 MEXaAHU3MbI JHEProBbIEJIeHHSA 3BE3]1

JluHamuueckasi, TeTJIOBasl U siiepHasl LIKaibl, UX XapakTepHble BpeMeHa. CBs3b Macchl U
SHEeprum MoKos. JleekT Macchl, SHEPrusi CBA3M M 3aBUCHMOCTb YIEIbHOH SHEPTUU CBS3H
OT 4ncia HykJoHOB. CHHTE3 U pacmaj, BeIACICHHE YHEPTUH (KaUe€CTBEHHO). 3aKOHBI COXPAaHEHUs
3apsga W SHEPrMM B sepHBIX peakuusx. CBOHCTBA 3J€EMEHTApHBIX 4YacTHULl. Y CJIOBHUS
MPOTEKaHUsI TEPMOSAIEPHBIX PEAKLUl B HEApPAX 3BE3], MPOTOH-NMPOTOHHBIN UK. HelTpuHO.

§ 12.6. JBoIIOLMS HOPMAJBHBIX 3B&3]

3Bé3moobpazoBanue, ero obmactu B [amaktuke. Macca Jlxuuca. Tumbl 3BE3THOTO
HaceneHus B ranaktukax. Cragus riaBHOM nocnenoBarenbHOCTH. CTagusi KpacHOrO TMIaHTA,
CUHTE3 TsDKEJIBIX 3JIEMEHTOB B sifipe. PaBHOBecHe U epeHoC 3HEPruH B 3BE3/1aX. DBOJIOLUOHHbIE

TPEKH MaJOMAaCCHUBHBIX U MacCHUBHBIX 3BE31 Ha auarpamme ['epumnpynra—Paccena, Bua 3Toi
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AuarpaMMbel JJisl 3BE3AHBIX CKOIUICHHH, OIpPENeeHHe MX BO3pacTa MO MOJIOKEHUK) «TOYKU
MOBOPOTa». 3BE3JHbIE ACCOLIUALINU.

§ 12.7. Ilynabcupyromue nepeMeHHbIe 3BE3AbI

Hedeunp, uX XapakTePUCTUKH. 3aBUCHMOCTh MEPUOI—CBETHMOCTb, OIPEIeICHUE
paccrosinuii. IlpencraBieHne o monoce HECTaOMIBHOCTH Ha auarpamme [ eprimnmpyHra—
Paccena. 3sé3ab1 Tuna RR Jlupel, nonronepuognieckue nepeMeHHbIE 3BE3/IbL.

§ 12.8. Ilo3aHue cTaAMH 3BOJIIOLHH 3BE31

benvie kapnuku, HeWTpoOHHBIC 3BE3nbI, u€pHble Ablpbl. Ilpenener Yanapacekapa,
Onnenrelimepa—Bonkosa. I'paBurannonnelii paguyc. Hosble 38€31b61. CBEpXHOBBIE 3BE€3/bl, UX
KJaccupuKalusi U OCHOBHbIE CBOWCTBA. llmaHeTapHble TYMaHHOCTH U OCTaTKH BCITBILIEK
cBepXHOBBIX. [Iynbcapel

§ 12.9. Mex3Bé3anas cpeaa

ITnoTHOCTE, TEMIEpaTypa U XUMHUECKUH COCTaB MEX3BE3HON cpenbl. [1buieBrie oOmaka.
Obnactu HI u HII. Monekymsapaele oOmaka. Jluamsa 21 cm. Tasoeele u nuddys3Hble
TYMAHHOCTH.

§ 12.10. 'anakTHKH H 0CHOBbI KOCMOJIOTHH

Knaccupukaums n HaOmonaTtenbHble CBOWCTBA TajJakTHK. MeCTHas rpymnmna TajakTHK.
Tune! 3B€3nHOrO0 HaceneHus. CBepXMacCHUBHbIE UEPHbIE NbIPbl B rajakTHUKaX, aKTUBHBIE SApa
rajaKkTHK, KBa3apbl 3akoH XaO0ma, KpacHOEe CMeEIleHHeE.

CMeskHbIe BONPOChI MATEMATHKH

IMpowssonnas ¢yukuuu. Hccnenosanwe (yHKUMIT HAa OCHOBE MPOHM3BOIHOM,
FeOMETPUYECKUIA CMBICIT MPOU3BOIHOM.

Cmesknbie Bonpoch! GU3HKH

KBantoBele M BOJMHOBBIE CBOHCTBA cBeTa. POTOHBL DHEPruss M MMITYJIbC (HOTOHOB.
Buemnuii ¢porosddexr. JlaBnenue ceera. KBaHTOBO-MexaHu4eckast MoeNb atoma. [locTynaTer
bopa. Cramuonapabie cocTosiHusl aToMa. lloHATHE 00 SHEPreTUYEeCKHX YPOBHSX 3JIEKTPOHOB
B arome. Bugel cnextpoB. CnekTpanbHblii aHanu3. CrnexkTp aromMa BoOIOpoAa U
BOJOPOONONOOHBIX HMOHOB. CBsI3b Maccel W 3Hepruu. JledexkT Maccel, SHEprusi CBsI3U U
yIeJbHas SHEPrusi CBSI3U. 3aKOHbI COXpaHeHMs B sipepHOH ¢(usuke. CuHTE3 M pacman sizep.
TepmosinepHble peaxkiuu. OCHOBHBIE CBOWCTBA 3JEMEHTAPHBIX YacTULl (PJEKTPOH, MPOTOH,
HeliTpoH, ¢oron, HelTpuHO). CBOMCTBA MAeanbHOrO rasza. [IoHsTHE O Temrieparype, JaBICHUH

rasa, KOHUEHTpalIuKu YaCTHUL.
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YPOBEHD IX

(10 k1acc, 3aKIA0YHTENbHBIN 3TaN)

Pa3znen 13. Hebecnas cdepa (yriay0,1éHHbINH YPOBEHBD)

§ 13.1. CyTouHble nyTH cBeTHJI (001IHil c1y4daii)

OcHoBBI ceprudeckoii  TPUTOHOMETPHHL. ITapannakTuyeckuii  TPEyrOJbHUK.
[Ipeobpa3oBannsi TOPU3OHTANBHBIX, OKBATOPHAIBHBIX M OKJMITHYECKUX  KOOPAHMHAT.
BeucieHne yrioBoro pacCTOsHUST MEXIY TOYKaMH HeOecHOW cdepbl Uit MPOU3BOIBHOTO
ciydas. ASUMYTbI U HaCOBBIE YIJIbl BOCXO/la U 3aX0/la CBETUJI AJI IPOU3BOJILHOTO CKJIOHEHUsI U
LIUPOTHI.

§ 13.2. Cucrema Connue—3emas—JlyHa (o0mmuii coryuai)

Bpamenne nuHMUM @ y370B W JIMHUM AnCHI JIyHHOH OpOWTBL, TPONHMYECKHI,
AHOMAJIMCTHYECKUI U IPaKOHUYECKHH MecsIbl. HakiIoH JyHHOH OpOUTHI K SKJIMIITHKE, YCIOBUS
11l HACTYTUIEHUS COJIHEYHBIX U JIYHHBIX 3aTMEHUN pa3n4yHbIX TUMNOB. L{UKIIbI 3aTMEHUI, capoc.
Cepun noxpsrtuil JlyHoli 38€31 1 naHer. IlpenenpHas skauNTHYECKas LIMPOTA U PACCTOSTHUE
OT y3J1a JUI HACTYIIJIEHUs 3aTMEHUI pa3IMuHbIX TUIIOB, TOKPBITUS 3BE€3/bl WU IJIAHETHI.

§ 13.3. IBuskenne 0JM3KUX TeJl B HeOe 3emuiu (00muii coryyaii)

Bumumerii nyte JIyHBI M MCKYCCTBEHHBIX CHYTHHKOB B Hebe 3emun. TpuaHrymsuus
Onmu3kux OOBEKTOB (CIYTHHKOB, MeTeopoB). Yuér HechepuyHoctn 3emun. (OCHOBBI
COBPEMEHHBIX CUCTEM CITyTHUKOBOH HaBUTALUH.

§ 13.4. 'anakTH4ecKasi CHCTEMAa KOOPAUHAT

OcHOBHBIE TOUKHM W OOJBIIHE KPYrH, MpeoOpa3oBaHMsA B APYTrHe CHUCTEMbI HEOECHBIX
koopauHat. llonoxenne meHTpa l'ajJakTMKM M TaJakTHYECKHX IIOMIOCOB B Hebe 3emutu.
XapakTepHbIe IMOJIOKEHUS] PA3JIMYHBIX THUIIOB HEOECHBIX OOBEKTOB B TaJIAKTUYECKOH CHCTEME
KOOpPJUHAT.

CMeskHbIe BONPOChI MATEMATHKH

OcHOBBI cpepuuecKoil TPUTOHOMETPHUH, cpepudecKkrne TeopeMbl CHHYCOB U KOCHHYCOB.
[Tnomane mapoBoro ciosi, ydactka cdepsl. JIuHeiHas anmpokcUMalus, OMpenesieHue eé

k03¢ pULHEeHTOB.
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YPOBEHD X

(11 kace, 3aKA0YUTENbHBIN ITaN)

Pa3nen 14. HeGecnas mexanuka (yriry01€ HHbIH LIUKJT)

§ 14.1. DneMeHTHI OpPOUT

IIpocTpaHCTBEHHOE TMOJNOXKEHHUE OpPOWTHI, KETUIEPOBBI 3JEMEHTBI, OCHOBHBIE TOYKH H
HampaBJIeHUs]. DJEMEHThl mMapabonnyeckodl U runepOoNn4eckoll OpOUTBI. DKCIEHTPUCHTET,
NPULIENbHBIA TTApaMeTp M YroJ MEXIy acuMNTOTaMu rurepOosbl. OpOuThl ABOWHBIX 3BE3N U
SK30IUIAHET B MPOEKIMH Ha HeOecHYIO cdepy (oOImumii cyyaii).

§ 14.2. /IBuzkeHue B moJie TSZKECTH ABYX H (oJiee TeJ

Toukum Jlarpamxa. IlpunmBHoe yckopenume. Cdepa Xwmma, mnonocte Poma.
[IpencraBnenne o0 ycroHuMBOCTH cUCTeM. M3MeHeHHe OpOMT MajbIX IUIAHET U KOMET IpH
cOmmkeHnn ¢ OONBUIMMHU IUJIAHETAMH, AKTUBHBIE M IACCHBHBIE TI'DAaBUTALIMOHHBIE MaHEBPBI.
BericoTta npunnBoB (3eMeHTapHas Teopus). IIpuianBHOe pa3pyiueHue CIyTHUKOB (3JIeMEHTapHast
teopust). [IpunnBHOE TpeHue (kauecTBEHHOE MPEACTABICHNUE).

§ 14.3. /IBuKeHHE CHCTEM € MEPEMEHHOH MACCOoil U JHepruen

VYpasHenus Lluonkosckoro nu Memepckoro. Teopema o Bupuane 1jsi rpaBUTALIMOHHO-
CBSI3aHHBIX CHCTEM. [IBI)KEHHE CIyTHUKOB B aTMoc(epax IUIAHET, ABM)KEHHE TEN OKOJO 3BE3N
C CHJIbHBIM 3BE3JHBIM BETPOM. OBOJIOLMS TECHbIX JBOHHBIX cucreMm. IloHsAtue
O rPaBUTALIMOHHBIX BOJHAX.

CMeskHbIe BONPOChI MATEMATHKH

[TapaGonma u rumepOojia, MX TeOMETPUUYECKHE CBOWCTBA M XapakTepUCTUKH. [loHsaTHe
NPOU3BOIHON (PYHKLNH, €€ TeOMETPUIECKHIA U PU3UIECKUN CMBICIT.

Pazngen 15. Actpodusuka u kocMmoJiorust (yriayOaéHHbIN HUKT)

§ 15.1. ®opmyaa Ilnanka

CnekTpanbHas MOLIHOCTb U3JMy4YeHUs] eIuUHHUIbl mnoBepxHocTU. Popmyna Ilnanka,
npubmkenus: Panes—/xxuaca 1 Buna, 005acTh MX NpUMEHUMOCTU. SIpKOCTHAs TemmiepaTypa.
3axon Kupxroda.

§ 15.2. I'mapocTaTuyeckoe paBHOBecHE 3BE31

BzaumonelicTBue uznydenus c 3apsaaMu. ['uapocratudeckoe paBHOBeCHE 3BE31, Ipee
CBETUMOCTH DIMHITOHA.

§ 15.3. OcHOBBI CIEKTPOCKONHHU

Unrepdepenuus u nudpakaus. Jucnepcust cBera, CreKkTpaibHble MPUOOPHI (IMpU3MA,
mudpakuuoOHHAsT — peIIETKa). CrnekTpajbHOE  paspelleHue. CnexTpbl  pas3iMuHBIX

ACTPOHOMHUYECKHX OOBEKTOB. BiusiHIE TemMmepaTypbl Cpebl Ha LIHUPUHY CIIEKTPAIBbHON JTMHUH.
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§ 15.4. IlepeHoc u3ryueHus B cpeae

IIpenomnenne cBera U arMochepHas pedpakuust ST MPOU3BOJBHOIO TOJOXKEHHS
o0bekTa. CriekTpasbHasi 3aBHCUMOCTD MPEJIOMJICHHS, «3ENEHBIA JIyd». BiausHue npenomieHus
Ha SIPKOCTHBIE XapakTepucTuku o0bekToB. Onrmyeckast TommuHa. [lornomenne U paccesHue
cBera B arMmocdepax 3emsn W IUlaHeT, 3akOH byrepa. OrTpaxkeHne cBeTa pa3IMYHBIMU
MOBEPXHOCTSAIMH, 3akoH JlamOepra. Mex3BEé3gHOE TOIJIOIIEHHE CBETa, €ro 3aBUCHMOCTD
OT AJUHBI BOJHBI. M30BITOK LBeTa, TPEXIBETHBIC IHArPaMMBbI, 3BE3HAS BENUYMHA OOBEKTa
Ha 33JJaHHOM PAaCCTOSIHMM TPH HAJIWYMU TOTJIOoMmEeHus. Meton GoToMeTpudeckoro mapajuiakca
ornpezaeNeHusl paCCTOSIHUM 110 3BE3.

§ 15.5. BceBoutHOBasi acTpoOHOMUS

[IpnéMHUKHN H3JIy4eHHsT B TaMMa-aCTPOHOMHHM, PEHTI'€HOBCKOH, YJIbTPaduONETOBOM,
UHppaKpacHOW W pamuoacTpoHOMHH. SIHCKHI. VYTJIOBOe paspelieHHe PpaauOTENeCKONIOB U
panuonHTEepHEPOMETPOB.

§ 15.6. ®u3zuka atmocdep niaaHer

Terosoii 6anaHc TaHeT U MapHUKOBLIN 3¢ dexT. O30HOBHIHN ciol B aTMochepe 3emiu,
ero onruyeckue cpoiictBa. Cepebpucteie obnmaka. Ctpoenme atmochep mmaner CojHEUHON
CUCTeMBI, pecTaBlieHus: 00 aTMocepax 3K30IIIaHeT.

§ 15.7. Marnerusm Bo Bcenennoit

JlunonpHOEe MarHUTHOE MoJjie. MarHuTHOe Iojie TOKOBOTO Cliosl. MarHuTHoe JaBlieHHe.
MarnuTtochepsl HeOECHBIX Tesl. DHEPrusi MArHUTHOTO TOJISI U €ro Mepexoi B Apyrue (HOopMel
SHEpPTUH.

§ 15.8. I'anakTHKA ¥ FaJJaKTHKH

Ctpoenne u Mop(oONOTHs TalaKTHK Pa3JMYHBIX TUMOB. KpuBble BpameHus, TEMHas
marepust. DYHKIUH CBETUMOCTH 3BE37, HadajbHas (YHKOHMA Macc, OTHOLIEHHEe Macca—
ceerumocThb. CootHommenus: Tanmn—@umepa u @adep—/>xekcoHa.

§ 15.9. OcHOBBI TeOpUU OTHOCUTEJBHOCTH

IIpyHUMD ~ OTHOCUTENBHOCTH,  NPUHLUMII  WHBAPUAHTHOCTH  CKOPOCTH  CBeETa.
[IpeoOpazopanust JlopeHna, peNnsITHBHCTCKOE ClOKeHUe CKopocTeil. CokpalneHue MJIUHBI U
3aMmemyieHne BpeMeHH. O¢QQeKkT «cBeToBoro sxo». PemstuBucrckuii sddext lomnepa.
I'paBuTanMOHHOE KpacHOe cMelleHue (B cinaObIx mossix). IlpeacraBieHue O TpaBUTALMOHHOM
JIMH3UPOBAHUU.

§ 15.10. Kocmounorus

KpynHomacmrabuas crpykrypa Bceemennoii. Ilpomoe u  Oyaymee Bcenennoil.
Pacmupenne Bcenennoit. Macmrabubiii  ¢dakrop. Mopenb OIHOPOAHOW — M30TPOITHOM

Bcenennoii. YpasHenne ®@punmaHa (KaueCTBEHHOE TOHHMMAHUWE), 3BOJIOLMS MaciTaOHOro
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¢akTopa B pamKax HbIOTOHOBCKOW (m3mku. Kpuruueckas motHocts Beenennoil. bapnonHoe
BELIECTBO, TEMHAsl MaTepUsl U TEMHAas dHeprus. PeTuKTOBOE H3NTyueHue, ero CBONHCTBA.

CMeskHbIe BONPOChI MATEMATHKH

WnTerpuposanne npoctedmux (yHKUHUH B €ro reoMeTpudeckuil cMmbica. [lpunokenne
middepeHIMaNBHBIX YPaBHEHUH B 3a1a4ax 1Mo (PU3UKE U aCTPOHOMHH.

Cmesknbie Bonpoch! QU3HKH

BonnoBsie cBoiicTBa ceta. [Tonsitue 00 nHTepdeperHuny, Tuppakuy, TUCIEPCHH CBETA.
Maruutnoe mnose. MarautHas wuHaykous. Cuna Awmnepa. Cuna Jlopenma.  [Imkenwue
3apsUKEHHBIX YacTUL B MAarHUTHOM nojie. OCHOBBI CHELMAIbHON TEOPUU OTHOCUTENBbHOCTH.
IMoctynarer Jiinmreina. IIpeobpasoBanusa JlopeHma. PensiTMBUCTCKHIT 3aKOH — CIIOMKEHHS

CKopocTel. PeITUBUCTCKOE COKpAILlEHUE AJIMHBI U 3aMEIJIEHHE BPEMEHHU.
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MMPUJIOKEHHUE 2.
CIIPABOUYHASI HHOOPMA ML, PASPEINEHHASI K HCIIOJIb30BAHUIO
HA OJIMMIIUAJIE

OcHoBHbIe puzHUeCKHe H ACTPOHOMHYECKHE NMOCTOSIHHbIE
I'paButanmonnas mocrosinHast G = 6,672-10711 Mokr g
CKOpOCTb CBETa B BaKyyMe ¢ = 2,998-10° m/c

IMocrosinnas Bonbigmana k& = 1,38- 10 3 mPkr¢ 2K !
VYHuBepcanbHas ra3opast moctosinHas ¥ = 8,31 m>kr-c =K 'monp '
IMoctosinnas Crepana—bonbiMana ¢ = 5,67 10 8 krc 3K
[ocrosiunas [nauka 4 = 6,626-10°* krm>c !

Macca npotona n, = 1,67-10 7 kr

Macca snextpona m, = 9,1 1-10 kr

nemeHTapHBIi 3apsig e = 1,602-10 " K

AcTpoHOMHUeECKas enuHULA | a.e. = 1,496-1011 M

apcek 1 mk =206 265 a.e. = 3,086:10'° m

ITocrostHaas Xabbna H = 72 (xkm/c)/Mnxk

HMannbie o CojiHiie

Pamgnyc 697 000 xm

Macca 1,989-10°° kr

Ceetumocts 3,88-10% Bt

Crnekrtpanbhblil k1ace G2

Bupnumas 38é31Has1 BeauunHa —26,78™

AbcomoTHas GonomeTpudecKas 3Bé3Has BennuanHa +4,72"
IMokasarens usera (B-V) +0,67"

D¢ dexrusnas Temneparypa 5800 K

CpenHuii ropu3OHTaIbHBIN Mapajutake 8,794"
HHrerpanbHbIil NOTOK 3HEPTHM Ha paccTostHUH 3emnu 1360 Br/m*

IToTox sHepruu B BUAMMBIX Jydax Ha paccTossHUM 3emun 600 Br/m*

JdaHHble 0 3eme
Okcuentpucurer opdbuter 0,0167
Tponnueckuii rog 365,24219 cytok

Cpennsist opburapHasi CKOpocThb 29,8 km/c
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Ilepuon Bpawmenus 23 yaca 56 MuHyT 04 CEKyHbI

Haxunon sxBatopa k axauntuke Ha 3noxy 2000 roga: 23° 26" 21,45”
DxBaTopuaibHbIl paguyc 6378,14 km

Ilonspueliil paguyc 6356,77 km

Macca 5,974-10** kr

CpenHsis mIoTHOCTD 5,52 reM

OO6BémHBIH cocTaB atMochepsl: N; (78%), O, (21%), Ar (~1%).

Hanneie o JIyne

Cpennee paccrosinue ot 3emuu 384 400 km
MunnmanbsHOE paccTostHue ot 3emn 356 410 km
MaxkcumanbHoe paccrosinue oT 3emun 406 700 km
Cpennuii skcuentpucurer opoutsl 0,055

Haknon mtockoctu opOutsl k sxnunTuke 5°09’
Cupnepuueckuii (38€3aHb1H) nepuon obparenus 27,321 662 cytok
Cunomnueckuii nepuon odpamenust 29,530 589 cytok
Pannyc 1738 xkm

[Tepuon npeueccuu y3m0B opobutsr 18,6 et

Macca 7,348-10% kr mu 1/81,3 maccel 3emin
Cpennsis mmotHOCTS 3,34 reM

BusyanbHoe reomerpudeckoe anboeno 0,12

Bunumas 3B€31Has BEIMUYMHA B MMOJHOIYHHUE -12,7"

Bunumast 3B€31Hasi BeIMYMHA B TIEPBOI/TIOCTIEIHEN Y€TBEPTH -10,5"

33



OUBNYECKHNE XAPAKTEPUCTHKH COJIHIA U IIVTAHET

ILnanera Macca Pagnyc ILnor-| Ilepuoxn |Haknon |I'eo- | Bupa.
HOCTB | BpallleHUsI |3KBATOP [MeTp.[3Be31-
BOKPYT OCH |a K IUI0C-| aJ1b- | Has
KocTu |0Oeno |Besn-
opouTHI uyHHA*
K2 maccer | km  |paouycwt| e epaoycei
Semnu Semau
Comnnie 1,989-10" | 332946 [697000] 109,3 | 1,41 | 25380c¢cyr. | 725 - 1-26,8
Mepxypuii | 3,302:10% [0,052712439,7| 0,3825 | 5,42 | 58,646 ¢yr. | 0,00 |0,10|-0,1
Benepa 4,869-10*0,81476|6051,8| 0,9488 | 5,20 243,019 177,36 0,65 | 4,4
CyT.**
3emst 5,974-10**|1,00000{6378,1| 1,0000 | 5,52 | 23,934 uac | 23,45 [037| -
Mapc 6,419-10% 0,10745(3397,2| 0,5326 | 3,93 | 24,623 wac | 25,19 |0,15| 2,0
[Ormrep | 1,899:-10%7 | 317,94 | 71492 | 11,209 | 1,33 | 9,924 uac 3,13 10,52 |-2,7
CatypH 5,685-10%°| 95,181 | 60268 | 9,4494 | 0,69 | 10,656 wac | 26,73 | 0,47 | 0.4
Ypan 8,683:10% | 14,535 {25559 | 4,0073 | 1,32 | 17,24 wac** | 97,86 |0,51 | 5.7
Hentyn 1,024-10%° | 17,135 | 24746 | 3,8799 | 1,64 | 16,11uac | 2831 |0,41| 7.8

* - AJIA HaUOOJIbIIEH SJIOHTalluu BHYTPCHHHUX IIJIAHET U CPECAHErO IMPOTHUBOCTOAHUSA

BHCIIHUX IIJIAHCT.

** — oOpaTHOE BpalleHHUE.

XAPAKTEPUCTUKU OPBUT IUVIAHET

[lnanera | boabmas moiyock | Ikcuent- | Hakion k| Ilepuoa |[Cunoguueckuid
PHUCHTEeT |IUIOCKOCTH| OOpameHust nepuoj
BKJINNTHKH

MITH KM a.e. epaoycet cym.
Mepkypuii 57,9 0,3871 0,2056 7,004 87,97 cyr. 115,9
Benepa 108,2 0,7233 0,0068 3,394 224,70 cyr. 583.9
3emitst 149,6 1,0000 0,0167 0,000 365,26 cyr. —
Mapc 227,9 1,5237 0,0934 1,850 686,98 cyT. 780,0
FOnurep 7783 5,2028 0,0483 1,308 11,862 net 3989
CatypH 14294 | 9,5388 0,0560 2,488 29,458 ner 378,1
Ypan 2871,0 | 19,1914 | 0,0461 0,774 84,01 ner 369,7
HentyH 4504,3 | 30,0611 | 0,0097 1,774 164,79 ner 367.5
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XAPAKTEPUCTUKHN HEKOTOPBIX CHYTHUKOB IIJIAHET

Cnytauk | Macca |Pagmyc [[LnotHocTs| Paguyc | Ilepuox |I'eomer-| Buaumas
opouTHI [o0pameHusi| pud. 3Bé3aHAs
anb0eno| BemunHa*
Ke KM e/cm3 KM cym. m
3emusn
Ulyna 7348:10%| 1738 3,34 384400 | 27,32166 0,12 -12,7
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
HOnurep
Mo 8,04-10% | 1815 3,55 421800 | 1,769138 0,61 5,0
EBporma 48102 | 1569 3,01 671100 | 3,551181 0,64 5.3
[Canumen | 1,48:10% | 2631 1,94 1070400 | 7,154553 0,42 4,6
Kawmcro |1,08:10% [ 2400 1,86 1882800 | 16,68902 0,20 5,7
Cartypn
Tedust 75510 | 530 1,21 294660 | 1,887802 0,9 10,2
lrona 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
Aner 1,88:10*' | 730 1,21 3560800 | 79,33018 0,2 ~11,0
Ypaun
Mwupanna |6,33: 10| 2358 1,15 129900 | 1,413479 0,27 16,3
ApH3Jib 1,7-10* | 578,9 1,56 190900 | 2,520379 0,34 14,2
YmOpuane | 1,27 10% | 584,7 1,52 266000 | 4,144177 0,18 14,8
Turanust | 3,49-10% | 788,9 1,70 436300 | 8,705872 0,27 13,7
ObepoH 3,03-10% | 761,4 1,64 583500 | 13,46324 0,24 13,9
Hentyn
Tpuron 2,14:10% | 1350 2,07 354800 | 5,87685%* 0,7 13,5

* AJI TIOJTHOJYHUA UJIN CPEAHETO MPOTHUBOCTOAHKUA BHEIIHUX TJIAHET.

** — oOpaTHOE HaNpaBJICHUE BPAIICHHUSI.
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®OPMY.JIbI IPUBJIMKEHOT O BRIYACJIEHUS

sinx = tgx =X,
sin(a + x) = sin a + x cos a;

cos(a + x) = cos a — x sin a;

tg(at+x)=tga + ;

(1+x)"=1+nx

(x <<'1, yrubl BBIp@XKatOTCA B paAHaHax).
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MMPUJIOKEHUE 3.
MPUMEPBI OJINMIINATHBIX 3AJTAHUI

Ne 1 (nynkm npoepammer — 1.3, kamezopus crosxcnocmu — 1, wikonsnutii sman, 4—8
KAACCh)

Ycnosue. JlyHa nosépHyTa k 3emiie ofHOM cTopoHOH. Bpamaerca nu JlyHa Bokpyr
cBoel ocu?

Pemenne. Eciu Ob1 JIlyHa HE Bpamansach, TO B IBYX MPOTHBOIIOJOKHBIX TOYKAX CBOEH
opbuTel oHa ObLTa OBI TOBEPHYTA K 3eMiie pa3sHbIMH cTOpoHamu. B peanpHOCTH JIyHa Bparmaercs

BOKpPYT CBO€H OCH C T€M K€ IIEPUOIOM, UTO U BOKPYT 3E€MJIH.

Ne 2 (nynxm npocpammer — 2.2, kame2opus ciodcnocmu — 1, MmynuyunansHeiii sman,
7—38 knaccwt)

YcaoBue. B MoMeHT nponéra aBTOMaTnyeckoi craHuuu «HoBble rOpH30HTEDY BOMW3U
ITnytona B 2015 r. on Obl1 ynanéH ot 3emim Ha 32 a.e. CKOJBKO BPEMEHH INEN CUTHAT OT
«HoBbIX TOpHU30HTOBY» K 3emie?

Pemenne. 1 acrpoHOoMmueckas enuHHna (cpenHee paccrosHue or 3emnu po CoiHua)
paBHa 150 muH kM, u cBeT nmpoxonut e€ 3a 500 c. Paccrosinue or «HOBBIX rOpU3OHTOB» 1O

3emuu curnan nponaét 3a 500-32 = 16 000 ¢, uiam okojo 4,5 4.

Ne 3 (nynxm npocpammer — 3.1, kame2opus ciodfcnocmu — 2, MyHUYunaiIbHoili Sman,
7—38 knaccwt)

Yeaosue. C kakoil nuHEHHON ckopocTbio nBrxkercss Cankr-IlerepOypr (mmporta 60°)
3a CUET BpalleHUs1 3eMJIH BOKPYT CBO€ ocu?

Cnpaeounvie Oanneie: paguyc 3emin R3 = 6400 k.

Pemenne. Touka Ha »KBarope 3eMyu 3a CYET CYTOYHOI'O BpALIEHUS IBUXKETCS
co ckopocteio 2mR3 / (24-3600) = 0,5 xm/c. Paguyc mapanienn Ha MIUPOTE ( MEHbIIE pagnyca
skBaropa B (cos @) pas. Takum obpazom, mimuHa nmapauienu 60° B 2 pasa MeHbIIE, YeM JTHHA
skBaropa. CrenoBaTenbHO, JHHEHHAst CKOPOCTh IBHKeHUs IlerepOypra B 2 pasa MeHble, 4yeM

CKOPOCTh TOYKH Ha 3KBatope, T. €. 0,25 km/c.

Ne 4 (nynkm npocpammsr — 4.2, kamez2opus crodxcnocmu — 1, wikonsusiii oman, 8—10

KAACChl)
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YecaoBue. 3eMIsiHE OTIIPABIIIM TIOCIAHNE K OOMTAaeMOH IlaHeTe, 0Opalnaroecss BOKpyT
3Be3nbl T Kurta (paccrostHue 3,65 mnk). CkONbKO JeT TNPUAETCS OXHUIOATh OTBETA, €CIH
MPEAINONIOKUTD, UTO JKUTENN AANEKOHN IIaHEThI OTIPABAT €ro cpasy Mo MoJIy4YeHUU CUrHaja?

Pemenune. PaccrossHMe A0 MIaHETHOW CHUCTEMBI paBHO 3,65 mk, wim 3,65:3,26 = 11,9
cBeTOBbIX JieT. CHUrHa/l JOJKeH MPOMTU 3TO PacCTOSHUE ABAXKbIL, T. €. NMPOWUTH 23,8 CBETOBBIX

roga. To ecTs 3emisHaM nNpuaETCA KAATh OTBETA 23,8 roaa.

Ne 5 (nynxm npocpammer — 4.3, kame2opus clo’CHOCMU — 2, MYHUYURQIbHBINH SMAan,
7—9 knaccwt)

Yceaosue. Komera NEOWISE (o6o3nauenne C/2020 F3) mocturia mepsoii 3BE3IHOM
BeJIMYMHBI B Havase urojist 2020 r. u Obuta BUAHA B co3Be3nnu Bosamuero. Ha kakux mupoTax eé
MOKHO Obu10 Habmonate B Poccun, ecnu mns storo ConHue nomkHO ObUIO ObITh rtyOike 6°
MOJ{ TOPU30HTOM?

Pemenue. Bo3Hnumnii — ceBepHOE CO3BE3AME, KOTOPOE BUIAHO HAJ FOPU30HTOM NOA YTPO
Ha Bceil Teppuropun Poccuu, rae B Havane uroJs HacTynaeT Hodb. [1o3TOMy BO3MOXKHOCTH €€
HaOJIFOIEHUS OTIPeNeNsIeTCsl TOJMBKO HacTyrieHneM TéMHON Houn. CxkioHeHne CofiHLIA B Havdae
uroJIst paBHO O = +23°. UToOBI B HIKHEH KyJbMUHAIMKA B CeBEepHOM MOJYIIApUU OHO OKa3aJioCh

Ha BBICOTE He OoJIbIne /7 = — 6°, MOJKHO BBITIOJHATHLCS YCIOBHE:
h<-90°+¢ +0.
3nech () — mUpOTa MECTa, paBHAst TAKIUM 00pa3oM:
@<90°+h-38=061°.

To ecTb KOMeTYy MOXKHO OBLTIO HaOMIOIATh FOJKHEe 61 -1 mapasuien.

Ne 6 (nynkm npocpammsr — 4.5, kamez2opus crodxcnocmu — 1, wikonsusiii sman, 8—10
KAACChl)

YeaoBue. 21 pexadps 2020 r. mmanerer FOmumtep m CarypH BCTymsST B TECHOE
COeMHeHNne, pacnonarasice B co3se3nuu Koszepora. MoxHo yu Oyner nux HaOMIOAAaTh B 3TOT IEHb
U B KAKO€ BpeMsl CyTOK?

Pemenne. 21 nexabpsi — BOmM3M 3uMHero cosHuectostaus — CONHIE pacnojaraercs
B co3e3auu Crpenbua, 3anaaHee Koszepora. Omurep u CartypH pacnonararoTcs K BOCTOKY

oT COJ'IHLIa U MOTYT HEOOJITO Ha6J'II'OI[aTbC$I BCYCPOM, MOCJIC HACTYIUICHUA TEMHOTHIL.
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Ne 7 (nynkm npocpammsr — 5.1, kamez2opus crodxcnocmu — 2, wikonsusiii oman, 9—10
KAACChl)

Yeceaosue. C noBepxHOCTH Kakol ruiaHeThl CONMHEYHOH cucTeMbl 3emitst Oy AeT BBITISAACTD
sipue Bcero? Ilouemy?

Pemenne. OueBuHO, 3TO NOJKHA OBITh KaKas-TO U3 OJIM3KUX K 3eMJle IUTaHeT — TUIaHeTa
3eMHoO# rpymmbl. [Tpu Habmronennu ¢ Mapca 3emuist SIBIsieTcsl BHYTPEHHEH IIAHETOH U B MOMEHT
cOmmkeHnst ¢ MapcoM MOBEPHYTAa K HEMY HOYHOH CTOPOHOH. 3emisi Morjia Obl ObITh OU€HBb
SPKOH NpH HAOJIOAEHUH C MOBEPXHOCTH BeHepswl, HO 3Ta IUlaHETa OKyTaHa IJIOTHBIM CIIOEM
001lakoB, HUKaKkne HeOeCHbIE CBETHIIA C €€ MOBEPXHOCTH HEe BHAHBI. B uTOre sipye Bcero 3emist

MO>KET BBIIJIAETh C MOBEPXHOCTH MepKypusi.

Ne 8 (nynkm npoepammer — 6.1, kamezopus cioxcnocmu — 1, wikonsnuiii sman, 10—11
KAACCYl)

Ycnosue. Kakas miuanera npoxonut Oosbinee pacctosiHue mo opdute 3a 1 rog — Mapce
wm FOnurep? OpOutel cuntath KpyroBeiMu. OOOCHY#HTE CBOW OTBET.

Pewenne. ITo 11 saxony Keruiepa (7%/a’) = const. CKOpPOCTb IITaHETHI paBHa:
V=2malT=2na/ (const-a’)*= (2n/const) / a” .

3HauynT, yeM OoblIe 3HaAUeHHE OOJBINON MOJIyOCH MJIAHETHI (paaryca OpOUTBI TUIAHETH),
TE€M MEHblLIE IOJKHA ObIThb CKOPOCTh IUIaHeThl. TakuMm 0o0pasoMm, 4eM Jajiblle IJIaHeTa OT
ConHua, TeM MeHbIllee PacCTOSTHUE OHA MTPOXOAUT 3a eAUHULY BpeMeHU. To ectb Mapc npoiinér
Oonbinee paccrosiaue 3a 1 roxa, yem FOmuTep.

lIpumeyanue: anbTEpPHATHBHBIE CIOCOOBI HAXOXKAEHHUS 3aBUCHMOCTH CKOPOCTH OT
panuyca opOuthl (depe3 oboOménnsiii 111 3akon Kemnepa, pemenue 3amayvi 0 paBHOMEPHOM
IBIKEHUH
10 OKPY’KHOCTH, MEPBYI0 KOCMHYECKYIO CKOPOCTb M T. II.) MPU OTCYTCTBUH OLIMOOK TaK¥Ke

OLCHUBAKOTCA ITOJIHBIM GaomM.

Ne 9 (nynkm npoepammer — 7.1, kamez2opus cioxcnocmu — 1, wikonsnuiii sman, 10—11
Kaace)

Yeceaosue. Teneckon nmeer auamerp oObekTHBa 32 cM. MiMeer u CMBICH MPOBOIUTH C
HUM BH3yaJIbHbIe HaOM0neHus ¢ yBenuaeHueM 30x? 50x?

Pemenne. PaBHO3paukoBOE yBENIWYEHUE IS 3TOTO Tejeckona pasHo M = D/d~40. 3nechb

D — nuamveTp 00BEKTHBA TENECKONA, a d — IUaMeTp 3padka rjiasza, KOTOPbIi Mbl OepéM paBHBIM

39



8 mM. Ecnu yBenmuueHue MeHbIIE PaBHO3PAYKOBOIO, YaCTh CBETAa, COOPAHHOrO OOBEKTHUBOM,
He Oymer mnomamate B a3 Habmomarens. I[lostomy yBenmueHue 30X HCIIONB30BATh
OeccMBICIeHHO. A BOT yBenuueHue S0X HeMHOro OOJblle paBHO3PAYKOBOTO, H C HUM XOPOIIO
NPOBOAUTh HAaOMIOEHUs] OOBEKTOB MAJIEKOr0 KOCMOCA (3BE3NHBIX CKOIUIEHUH, TYMaHHOCTEH,

TajlaKTHK).

Ne 10 (nynxkm npocpammer — 2.2, 4.1, 8 — mamemamura, kame2opus cio’CHOCMU — 2,
wikonvuwlil oman, 11 knace)

Ycaosue. Macca ranaktuku M87 pasHa 3-10" macc Connina, yriaoBsoi nuamerp 7/,
paccTostHue 10 He€ 55 MUJIIMOHOB CBETOBBIX JIeT. HaliiuTe CpeqHIO MIOTHOCT FAAKTUKH.

Pemenune. Bripaxas maccy ConHua B KWIOrpaMMax, MOJydaeM 6-10% kr. Paanyc
rajakTuk R paBeH 55 MIIH CBETOBBIX Jjer-sin 7'/2 = 55 ThIC. CBETOBBIX JIET, WIH 510 m.
CpenHsist IOTHOCTb rajakTHUKU pPaBHA:

p = GM/4nR?) ~ 10 kr/v’.

Ne 11 (nynkm npocpammer—- 8.1, kamezopus crodxcnocmu — 1, Mynuyunanonsiii 5man,
10—11 xknaccwr)

Ycnosue. Hexotopast 3se31a BueTBepo Ooublie U BaBoe xononuee ComHna. Bo ckonmbko
pa3 €€ CBETHMOCTb NPEBBIIIAET COTHEUHYIO?

Pemenne. Ilo 3akony Crepana—bonbpiiMana CBETMMOCTb 3BE3AbI MPOMNOPLHUOHAIBHA
KBagpaTy €€ paauyca W 4YeTBEPTOMl CTeneHW TtemnepaTypbl. [103TOMy CBETMMOCTh HOAHHOM
3Be3zbl o oTHomenno k Comnuy cocrasut 4°(1/2)' = 1. 3Besna cpasuuTcst ¢ CONHLEM IO

CBETHMOCTH.

Ne 12 (nynkm npocpammer — 8.2, xamezopus cirojicHocmu — 1, WKOTbHbIE 9man,
11 xnace)

Ycaosue. Teneckony nOCTynHbI 3BE€3AbI 18- 3BE3AHON BenuunHbl. BuaHa jgu B HEro
TeCHas JBOITHas 3Be3/1a, KaKAasi KOMIIOHEHTa KOTopoi uMeeT 19-10 3B&311Hy10 BennuuHy? OTBeT
obocHyiiTe.

Pemenue. Ilo onpenenennro 3BE30HON BEIWYMHBI 3BE€37a /-l BEJIUYMHBI sIp4e 3BE3[bI

(n+1)-i1 BeMUUUHBEI B 100"°

=~ 2,5 pasa. [Ise 3Be3ab1 19-i1 BenmuuuHbI sipue OAHOM 3Be31bl 19-11 ke
BEJIMUMHBI TOJNBKO B 2 pasza. CremoBarenbHO, Takas ABOUHasl ciabee, 4dem 3Be3nma 18-i

BCJIMYUNHBI, U TEJICCKOITY HENOCTYIIHA.
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Ne 13 (nynkm npocpammer — 8.3, kame2opus ClOACHOCMU — 2, MYHUYUNATbHBII SMAan,
10—11 knaccwr)
Vcaoue. Spuaiimas 38e31a HOuHOro Heba 3emmu — Cupuyc umeer Gneck —1,47" u
" )
napamiakc 0,38”. Kakyro 3Bé3anayro BenmuuHy umen Cupuyc, ecnu Obl oH 3aHs1 MecTo CoHIa
B LIEHTpe Hamell ruiaHeTHOH cuctembl? CuUuTarh, YTO paguyc OpOHUTHI 3eMiM MPHU 3TOM Obl
HE U3MEHUJICS.

Pemenne. PaccrosHue 10 3Be3nbl 7, BBIPAXKEHHOE B mapcekax, ectb (1/m),

2

rne ©1 — e¢ mapamwtakc. s Cupmyca 5TO pacCTOsHHE TMOJy4aeTcss paBHbIM 2,6 TIK,

wm (2,6:206 265)~540 000 a.e. Ecnu 6s1 Cupuyc oxazancs Ha mecre ConHIa, OH cTan Obl

B 540 000 pas Gmmke u B (540 000)* = 2,9-10'" pas sipue. ITO COOTBETCTBYET pasHHMIE B

3BE3HBIX BenmumHax B 2,5 1g (2.9-10'") = 2,6. B urore Cupuyc cerun Gbl B Hebe Kak 3Be3/a

-30™.

Ne 14 (nynxkm npoepammer — 10. 1, kameeopus cnodjcnocmu — 2, MyHUYUNAAbHbIH 9MAn,
11 xnace)

Ycaosue. MCKyCCTBEHHBIM CHYTHHK NPOXOOUT TO4YKYy mnepuress Ha BbicoTe 300 kM
HaJ MOBEPXHOCTHIO 3eMiiM B 12 4 Mo MOCKOBCKOMY BpeMEHH Kakioe BOCKpeceHbe. Halinure
paccTosiHUE OT LIEHTpa 3€MJIU A0 CIyTHUKA, KOTAAa OH HAXOAUTCS B aroree.

Pemenne. OpOuranbHblii nepuon cnyTHUKa /' paBeH B TOUHOCTH 7 cyTkaM. CpaBHUBas
ero ¢ opburanbHbIM nieproaom Jlynsl 71, (27,32 cyTok), onpenensieM OONBIIYIO MOJyOCh OPOUTHI

cnytauka u3 Il 3akona Kennepa:
a=1L (T/TL)Z/3 =155,1 TBIC. KM.

PaccTosinne B mepuree paBHO CyMMe BBICOTHI M paamyca 3emid, rp=(R+h) = 6670 kwm.

Takum oOpa3om, pacCTOsIHHE B anoree:

ra=2a—rp=303,5 ThIC. KM.
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