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1. OBIIME ITOJIOXKEHU A

Hacrosmme Meroguyeckne peKOMEHIALMM HAIpPaBISIOTCA LleHTpalbHON NpeIMEeTHO-
METOAMYECKONH KOMHMCCHEH 10 aCTPOHOMHUU JJIsl Pa3bACHEHMsI OOLIMX MPUHIUIIOB COCTaBJIECHUS
3aJJaHUi U INPOBEIEHUS IIKOJIBHOIO M MYHUIMIAIBHOIO 3TallOB BCEPOCCUHCKOM OJIMMITUAIBI
IIKOJILHUKOB 10 acTtpoHomuu B 2020/21 ydeOHOM TOJy OpraHm3aropam, MPEeIMETHO-
METOMYECKUM KOMHUCCHSAM U KIOPU JaHHBIX 3TAllOB OJIMMIIMA]IBI.

JlaHHBIN MaTepHall COAEPKUT XAPAKTEPUCTUKH IIKOJBHOTO U MYHHMIMIIAJIBLHOIO ATAIOB
BCEPOCCUICKON OJMMIIMABI IIKOJIbHUKOB 110 ACTPOHOMUH, CBEICHUSA O CTPYKTYpE U TEMaTHKE
3a[aHMii, YCIIOBHSIX TPOBEICHHUS ATHX JTaloB, MaTepUATbHO-TEXHUYECKOMY OO0eCleYeHuH,
a TaKkKe O CHUCTeME OLEHHBAHMA M TMpOIenype ompeAeieHus modenuTeneii u mpusépon
LIKOJIBHOTO U MYHHULIMIIAJILHOTO 3TaIlOB.

IIkonpHBIA M MYHULMIAIBHBIA 3Talbl NPOBOIATCS B COOTBETCTBUM ¢ [lopsakom
IPOBEJCHUS  BCEPOCCUMCKOW  OJUMIMNAAbl  IIKOJIBHUKOB,  YTBEPXKAEHHBIM  IPUKA30M
MunuctepcrBa oOpa3oBanus u Hayku Poccuiickoit ®enepaunn Ne 1252 ot 18 Hos6psa 2013 r.,
C UW3MEHEHWSMHM, YTBEpXKAEHHBIMU IpHKazamMu MuHHUCTepcTBA 00pa3oBaHUs M HayKu
Poccutickoit ®eneparuu Ne 249 ot 17 mapta 2015 1., No 1488 ot 17 nekabps 2015 r. u Ne 1435
ot 17 Hos6ps 2016 1. m mpukazom MunKCcTepcTBa TpocBenienns Poccuiickoit @eneparun Ne 96
ot 17 mapta 2020 r. C aktyanbHOU Bepcueil Ilopsiika MOXKHO 03HAKOMUTBCSI Ha BEO-CTpaHULIE

no agpecy: http://astroolymp.ru/statute.php.

Meroanueckass KOMHUCCHUS 1O aCTPOHOMHHM  KEJIAeT OpraHu3aropaM  YCIEXOB
B MPOBEICHUM IIKOJIHHOTO M MYHUIIMIAIBHOTO 3TanoB onumnuanbl. [lo moObiM Bompocam,
CBSI3aHHBIM C JaHHBIMH JTalaMHh, MOXXHO OOpaTuUThCi K mpencenarento lLleHTpanbHOIMA
MPEAMETHO-METOANYECKON KOoMHCCHH YTOJNbHUKOBY Onery CraHHUCIaBOBUYY, KOHTAKThI

KOTOPOI'0 YKa3aHbI B pa3aciic «KoHTakTHas I/IHCI)OpMaLII/IH».


http://astroolymp.ru/statute.php

2. METOAUYECKHWE PEKOMEHJIAIIMM I1O PASPABOTKE 3AJAHUI
NKOJbHOI'O U MYHUIIUITAJIBHOT'O 3TAITIOB, BKIIIOYAS ITPUHITUIIBI
COCTABJIEHMS OJIMUMIIMA THBIX 3ATAHUI 1 ®OPMUPOBAHMUS
KOMILJIEKTOB OJIMMITUA THBIX 3AJTAHUM J1J15 HIKOJBbHOI'O U
MYHHUIHUITAJIBHOI'O 9TAIIOB, OCHOBAHHBIE HA EJIMUHCTBE IIOAXOJA
K UX PABPABOTKE JIJISI BCEX CYBBEKTOB POCCUMCKOM ®EJEPAIIIN

[lenp IMIKOJIBHOTO W MYHUIUIAIBHOLO 3TallOB  COCTOUT B  IONYJsSpU3ALUU
aCTPOHOMHYECKMX 3HAHMM CpeAu IIMPOKOTO Kpyra YYalluxcs, YKPEIUIEHUH CHCTEMBbI
aCTpOHOMMYECKOTO oOpazoBaHus. IloMUMO 3TOr0, MYHUIMMIAIBHBIA 3Talm MPHU3BaH IOMOYb
BBIJIEJIUTh IIKOJBHUKOB, CIIOCOOHBIX pEelIaTh 3ajauyd 10 aCTPOHOMMHM IOBBIIIEHHOTO YpPOBHS,
KOTOpBIE OYIyT MPEJIOKEHBI HA PETHOHATILHOM U 3aKJIFOUUTEIBHOM 3Tarax OJMMITHA[IBI.

[IIxonpHBIA 3Tan BCEPOCCUUCKON OJMMIMUAIbLI [0 ACTPOHOMHUHU IPOBOJMUTCS B MEPHUO]
¢ 1 cents6ps o 1 HOAOPst B ouH Typ. K yyacTuro nomyckaroTcs Bce jkenaromiie o0y4aruuecst
4—11 kaaccoB. OrpaHuyeHHE CIHCKA YYaCTHUKOB IO JIIOOOMY OCHOBAHHIO WM B3UMaHHE
IJIaThl 32 y4aCTHE B OJIMMIIMAJE SIBJISAETCSA HapylleHueM llopsnka mpoBeneHus BCEpOCCUMCKON
OJINMIINA/Ibl U KATETOPUUYECKH 3aIIPEIIACTCS.

B cootBercTBuu ¢ [Topsiakom npoBeAeHHS OIMMIIMA/IbI YHACTHUKH (B TOM YMCIIE MJIAJLIE
4 kiacca) BIpaBe BBINOJHATH 3aqaHUs 3a Oonee crapmuid kiacc. OIHAKO OHU JOJKHBI OBITH
OpeIynpex/aeHbl, 4TO B cily4yae KBaJU(UKAMK Ha [OCIEAYIOIIUE JTambl OJMMIIHAAIbI
(MyHUIIMDAIBHBIN, PETUOHAJBHBINA, 3aKIIOYUTEIbHBIMN) OHU 00s3aHBl OYAyT BBICTYNATh
B BBIOpPaHHOW Ha IIKOJILHOM 3Tare Mapajulesy.

Ha mkonpHOM 3Tame oauMnuaabl YYacTHHKAaM IPEAJIAraroTcs KOMIUIEKTBI 3aJaHMi,
pa3paboTaHHBIE MYHHUIUMTIAIBHON MPEIMETHO-METOINYECKOM KoMuccuen. OnTuMaabHOE
KOJIMYECTBO 3aJaHuil — 3—4, pekoMeHJayeMas JUINTENbHOCTh JTama cocTaBisger 1—2
aKaJeMuueckux yaca. YacTp 3a1aHuil MOXKET OBITh 00ILEH /U1 HECKOJIBKUX Mapaienei, 0JHaKo
M0JIBEJIEHUE UTOTOB JOJKHO OBITh pa3/IebHbBIM.

MyHUIMIAABHBIN 3Tan OJUMIMAILI IPOBOJUTCA HE Mo3aHee 25 nexkalOps B OJUH TYp.
K ydacruto B aTane nomyckaroTcst odydaromiyecs, HabpaBIIue NpoXoAHON 0asul, yCTaHOBIEHHBII
OpraHu3aTOPOM 3Tala, a TakXkKe MOOeAUTENN U NPU3EPHI MYHUIIMITATBHOTO 3Tana BCEPOCCHICKOM
OJIMMITUAJBI IO ACTPOHOMUH ITPOLUIOTO TOAA.

Y4YacTHUKM  HIKOJBHOTO  3Tama  TeKyllero  y4deOHOro  roja,  MpoOIIeIne
Ha MYHULUNAIbHBIMA 3Tam, BBINOJIHSAIOT €ro B TOW € BO3pacTHOM Mapamienu (kiacce),
B KOTOpOI OHM BBICTYNAJlU Ha IIKOJbHOM dTamne. [lobenutenu u npus€éppl MyHUIUIAIBHOTO

9Tala MmpomIoro yqeGHoro roJa, HE BBICTYIIABIIME HA HIKOJIBHOM 3TaIl€, BIIPABE BBIIIOJIHATH
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3afiaHud 3a Oosee crapimuii kiacc. OQHAKO OHU JIOJKHBI OBITh IPEAYIPEXkIEHBI, UTO B Cilydae
KBAJM(UKALMK Ha TOCIEAYIOIIHUE dTalbl OJIMMIHNAJbI (PETHOHAIbHBIHN, 3aKIIOUUTENIbHBIN) OHU
00s13aHBI OyAYT BHICTYNATh B BBIOPAHHOM B TEKyIIeM y4eOHOM roJly Hapaielu.

Ha wMyHMnunanpHOM JTame OJNMMIKAAALl  YYaCTHUKAM IPEAIAraloTcs KOMILICKTBI
3a/laHui, pa3paboTaHHbIC PETHOHATBLHON MPEIMETHO-METOANYECKON KoMuccued. OnTuMansHoe
KOJMYECTBO 3aJaHuil — 4—6, pexoMeHayemas IUTEIbHOCTh JTamna cocTaBiser 2—4
aCTPOHOMMYECKHMX Yaca U MOXKET ObIThb pa3aMuHON Ui pa3HbIX napamwiened. Yacte 3amaHuit
MOXET OBITh OOILIEH A HECKOJNbKUX BO3PACTHBIX Mapajuleield, OJHAKO IOJBEIECHHUE HTOTOB
JIOJDKHO OBITh pa3JesIbHBIM.

3aJaHus LIKOJBHOTO M MYHULMIIAIBHOIO 3TallOB OCHOBBIBAIOTCS HAa TEMAaTHYECKOMN
[porpaMmme, COCTaBJICHHOU I{enTpansHOU IIPEAMETHO-METOAUYECKOMN KOMHCCHEN
BCEPOCCUNCKOM OJIMMIIMA/IbI IIKOJIBHUKOB M0 aCTPOHOMUU (TIpuiioxkeHue 1).

VYyacTHUKaM U3 KaXA0W Mapajjieny JOHKEH ObITh NMPEAIOKEH CBOM KOMIUIEKT 3aJaHuil,
IpU 3TOM HEKOTOpbIE 3aJaHUsl MOTYT BXOJUTb B KOMIUIEKTHl HECKOJIBKMX BO3PACTHBIX
napaeneil (kak B WACHTUYHOM, Tak U B oTiinyaroweiica Gpopmynuposke). KoMiuiekTs 3aganuit
JOJDKHBI 00J1a1aTh TEMaTHUYECKOM IOJHOTOM, T. €. COOTBETCTBOBATH PAa3IMYHBIM BOIPOCAM
TEMaTU4YeCKOM NpOorpaMMbl OJMMIIMAJAbL. 3aJaHusl HE JOJDKHbI OOpa3oBBIBATh ILIETIOYKH:
HE00X0/1MMO, 4TOOBI KaX/10€ 3aJJaHie pellaach He3aBUCUMO OT OCTaJIbHBIX.

3aaHus JOJDKHBI MUMETh TEOPETUYECKUH XapakrTep, T. €. He TpeOoBaTh Uil pELICHUs
UCIOJIb30BaHUSl KAKUX-JIMOO aCTPOHOMHYECKHUX MPUOOPOB M 3IIEKTPOHHO-BBIUUCIUTEIBHBIX
CPEICTB, 3a UCKIIOYEHHUEM HEMPOrpaMMHUPYEMOr0 KaJIbKYJISTOpa, U BBINOJHITHCS 0€3 BBIXOJa
Ha yJIuny.

KoMIuIekT 3a1anuil JOJDKEH COAEPKaTh 3a/laHns pa3InYHON clI0KHOCTH. [IpuMepHO nBE
TPETH 3aJaHUM IIKOJBHOIO dTama W OJHA TPETh 3aJaHMN MYHULUIAIBHOIO ATamna JOJIKHBI
NpeJCTaBIsATh Kareroputro | — HauOosiee NpOCThIE 3aJaHUs, JOCTYIHbIE OOJBUIMHCTBY
YY4aCTHUKOB dTama. PemieHne »3TUX 3aJaHuil JOJDKHBI IpelycMaTpuBaTh OJHOKPATHOE
IPUMEHEHHE KaKOro-aIu00 acTPOHOMHYECKOTOo WM (PU3MYECKOro 3aKOHa € €ro BO3MOKHBIM
IPWIOKEHUEM K MaTeMaTHYeCKUM BblYMCIeHUAM. OcTaBiiascs 4YacTh 3aJaHUld OTHOCHUTCS
K KaTeropuu 2, B paMKaxX KOTOpoH (pakThuecku 3aJaéTcsi HECKOJIbKO BOMPOCOB, HaXOXKJIECHUE
MOCIEZI0BATENbHBIX OTBETOB Ha KOTOpPbIE NPHUBOJUT B KOHEYHOM MTOT€ K PEIICHHIO BCEro
3anaHus. COOTHOLIEHUE KOJIMYECTBA 3aJaHUN Kareropuil 1 m 2 MOMKET M3MEHATHCS B Pa3HBIX
BO3PACTHBIX MapajlieNiix ¢ Y4€TOM cHeuu(UKU KOHKPETHOW CUTYallud U YPOBHSI MOATOTOBKU

Y4aCTHHUKOB.



JUist Kaxzaoro M3 3aJaHui, BKIIOYEHHBIX B KOMIUIEKT, IPEIMETHO-METOANYECKas
KOMUCCHSI COCTaBJISIET MOAPOOHOE pPELIEHHME M PEKOMEHJALMU [0 OLEHUBAHUIO. YCIOBUSA U
pelIeHus] OJIMMIIMAAHBIX 3aJaHui, KpUTEpUM UX OLEHMBAHUSA MyOIMKYIOTCS Ha caiite
OpraHu3aTopa OJIMMIMAJbl Mocjae €€ MpPOBENEHUs,, CBOOOIHO IMPENOCTaBISIOTCA yYaCTHUKAM
OJIMMITHA/IBL.

Onumnuana He JOJKHA HOCHUTH XapakTep KOHTPOJBHOM pabOTHI: KelaTedbHO, 4TOOBI
3aJlaHUs BBIABISUIM HE OO0BbEM 3HAHMN OOydaroIMXCs, a YMEHMEe HMMHU IoJjb30BaThea. Ecim
3aJjaHud  pa3pabaThIBalOTCA HA  OCHOBE  KAaKUX-TMOO  OOLIENOCTYNHBIX  MaTepHalioB,
HE PEKOMEHJIYETCsl HCIIOJIb30BaTh IIUPOKO H3BECTHBIE HCTOYHMKM M KOIMPOBATH 3aJaHUs
Hanpsimyto. IlepepabarbiBaTh Takue 3aJaHUsl CIEIYET aKKypaTHO, MOCKOJIBKY €CThb PHCK, UTO
OyAyT ciay4aiiHO MCKJIFOUYEHBI BaXKHbBIE YACTU YCIOBUS WU PEIICHUS.

Heo6xoauMele cripaBoYHbIe CBEACHUS Ul PELCHUs 3aJaHus (3HaUYCHHs (PU3MUECKUX U
ACTPOHOMHMYECKHX ITOCTOSIHHBIX, (U3NYECKHE XapaKTEPUCTHKH TIUIAHET W T. I.), KOTOpbIE
3aBEIOMO HE SIBJISIFOTCS OOIIEU3BECTHBIMHU, INPUBOASTCS B TEKCTE YCJIOBUS WM, €CIH 3TO
IIPEyCMOTPEHO  COOTBETCTBYIOUIEH  IPEIMETHO-METOAMYECKON KOMHUCCHUEH, BBIHOCATCSA
Ha JIMUCTBI CO CIIPAaBOYHBIMM JAHHBIMH, KOTOPBIE BBIIAIOTCS YYaCTHMKAM OJMMIIMAAbI BMECTE
¢ ycioBusMHU 3anaHui. [lONHBIA CHUCOK CIPaBOYHBIX MAaTEepUaNoB (KOTOPBIH MOXET ObITh
MOJIHOCTHIO WJIM YACTUYHO MCIOJIb30BaH MPEIMETHO-METOINYECKUMU KOMUCCHUSIMH) COIEPIKUTCS
B IIPWJIO’KEHUH 2 K HACTOSIIIUM PEKOMEHAIUSIM.

B npunoxenun 3 npuBOJATCS MPUMEPHI OJUMIINAIHBIX 33JaHUN pa3InNdHON TEMaTUKU U
CJI0’)KHOCTH, KOTOpBIE B LIEJIOM XapaKTEPU3YIOT BO3MOXHBIM YPOBEHb CIOKHOCTU KOMIIJIEKTOB
LIKOJIBHOTO W MYHHUIHUIIAJBHOTO JTallOB BCEPOCCUMCKOM OJMMIIMAIbI 110 aCTPOHOMMUHU.
Jns kaxxioro 3afaHusl yKa3bIBaeTCs MYHKT METOAMYECKOM IPOrpaMMbl, KOTOPBIM 3TO 3a/laHHE
3aTparuBaeT, €ro KaTreropus CJIOKHOCTU M IIpUMEpHas PEKOMEHAALMSA, Ha KAaKOM JTale u
B KaKOW BO3pacTHOM IapajuleIy MOYKHO HCIIOJIB30BATh 3aJlaHuE Takoro ypoBHA. CaMu 3amaHus
HEIIOCPEJICTBEHHO He MOZYH 3auUMCHME06amvbca 0e3 u3MeHeHuil TIpy TOArOTOBKE KOMILIEKTOB
3anaHuil. Takke KaTeropuueckd HEAONMYCTHMO MCIOIb30BaTh KOMILIEKTHI 3a/JaHui JIF0ObIX

OoJIMMITUA/] MO0 aCTPOHOMUHU IMPONUJIBIX JICT.



3. OIMCAHUE HEOBXOJNMOI'O MATEPUAJIBHO-TEXHUYECKOI'O
OBECIIEYEHMUS JIJISI BRINTOJTHEHUAA OJIMMITAA THBIX 3A TAHUI

[IkoynbHBIH U MyHMLIMIAIBHBIA 3Talbl HE MPEIyCMaTPUBAIOT BHIIOJIHEHUE KAKHUX-JIHOO
NPAaKTUYECKUX U HaOIIONATEeNbHBIX 33Jad 10 AaCTPOHOMHM, UX IPOBEICHUE He mpedyem
CHEUHATBHOTO 000pyIOBaHUA (TEJIECKOMOB U JAPYIMX acCTPOHOMUYECKHUX MPHOOPOB), MOITOMY
MaTepuajgbHble TpPeOOBaHMS JUISI WX TMPOBEJACHHUS HE BBIXOJAT 3a paMKH OpraHU3aluu
CTaHJAPTHOIO ayJAUTOPHOIO PEeKUMA.

Kaxnomy y4acTHUKY OJIMMIHA/bl JOJDKHBI OBITh MPENOCTaBICHbI JUCTHI (popmata A4
JUISL BBIIIOJIHEHUSI OJIMMITMAAHBIX 3a/laHUN. YYaCTHUKU MOTYT HUCIIOJIb30BaThb CBOU IMCbMEHHbBIE
IPUHAJJIEKHOCTU (BKJIIOYAsl LUPKYJIb, TPAHCIIOPTUD, JIMHEHKY U T. I1.) U HENPOTpaMMHUPYEMbI
UH)KEHEPHBI  KaJlbKyJIATOp. B yacTHOCTH,  KaNbKyJIsATOpHI,  CEpTU(PHUIMPOBAHHBIC
Juid ucnonb3oBanus Ha EI'D, pa3pemaroTcs sl MCIIOJIb30BaHMs Ha JIFOOBIX ATanax OJIUMITHA/IbI.
KenarenbHo UMETh B ayIUTOPUU HECKOJIBKO 3aIIaCHBIX PYYEK CHUHEr0 WM YEPHOTO 1IBETA.

XKenarenpbHo, 4YTOOBI ayJUTOPUU, B KOTOPBIX MPOXOAUT TYyp OJUMIUAABI, ObUIN
000pyI0BaHbl YacaMu, KOTOpbIe BUJHBI BCEM ydacTHUKaM. Eciu B ayIuTOpUH €CTh IPOEKTOD,
BO3MOYKHO BKJIFOUHUTH IEMOHCTPAIMIO TaliMepa C OTCYETOM BPEMEHH 0 3aBEPILLEHUS Typa.

B coorBercTtBum ¢ IlocTtaHoBiienneM ['J1aBHOrO rocy1apCTBEHHOIO CAHUTAPHOI'O Bpada
Poccuiickoit @enepanin Ne 16 ot 30.06.2020 r. B ciydyae OOJBIIOrO YHCIa YYaCTHUKOB
IIKOJIBHOTO WM MYHUIMIAIBHOIO JTala BCEPOCCHUMCKOW OJMMIIMAABI 1O aCTPOHOMHUU
BO3MOYKHO MPOBEICHHUE 3TUX ATAIMOB C UCIOJIb30BaHUEM MH(OPMAIIMIOHHO-KOMMYHHUKAIIHOHHBIX
TexHosoruil. Jlns obecrieyeHus paBHBIX YCIOBMM y4yacTusi B OJIMMIIMAJE JIaHHas CUCTEMa
IIPOBEJCHUS JOJKHA YCTAHABIMBATHCS IS BCEX IIKOJI OJHOIO MYHUIMIIAIBHOIO 00pa3oBaHUs
(IIKONBHBIA 3Tam) U JUIs BCEX MYHULMIAIbHBIX 0Opa3oBaHMil ofHOro cyobekra Poccuiickoit
®enepannn (MyHULUIIATBHBIN 3Tall).

JU1st HOJTHOLEHHOM paboThl XKIOPU JOKHO OBITh MPEAOCTABICHO OTJCIBHOE MOMEIICHHUE,
OCHAIIEHHOE TEXHUYECKUMHU CPEICTBAMHU: KOMIBIOTEPOM, IMPUHTEPOM U KOMHUPOBATbHBIM
anmapatoM ¢ JIOCTaTOYHBIM KOJIMYECTBOM OyMard; KaHIEISIPCKUMHU TMPUHAIIECKHOCTIMU:
pyukamu (10 YHCITY WISHOB XKIOpH), HOKHUIIAMU U CTeriepoM. Bo3mMoxkHa opraHu3anus paboTsl

JKIOpU C UCIIOJIb30BAHHUEM I/IH(I)OpMaI_II/IOHHO-KOMMyHI/IKaL[I/IOHHBIX TEXHOJIOTHiA.



4. TIEPEYEHDB CITPABOYHbBIX MATEPHUAJIOB, CPEACTB CBA3HU
U DJIEKTPOHHO-BBIYHUCJINTEJIBbHON TEXHUKH, PA3SPEITEHHBIX
K UCI10JIb30OBAHUIO BO BPEMS ITPOBEJAEHUSA OJIMMIINA /1bI

VY4YacTHHUKY OJMMITAAIbBI TIepe]l €€ HauajaoM BBIJAOTCS:

— JIUCT C YCJIOBUSIMH 3aJIaHH, HalleYaTaHHBIMU KPYITHBIM (He MeHee 14 pt) mpudTom;

— JIMCT CO CIPaBOYHOW HWH(OpMaNHel, pa3pemEHHON K HMCIONh30BAHUIO HA OJIMMITHA/IE.
[TonupIii mepevyeHb WHPOPMAIMK TPEACTABICH B MPHIOKCHUH 2, IOJDKHBI OBITH
MNPUBCACHLI BCC OAHHLIC M3 JOTOro IMCpCUYHA, KOTOPBIC MOTYT HCIOJIb30BaTLHCA
IIPU PELIEHNH 3aIaHUM TEKYILEro KOMIUIEKTa;

— JIUCTHI JJIs BBITIOJIHCHUS 3aJlaHuid (JIMIIeBas CTOPOHA — YMCTOBHUK, OOpaTHAas CTOpOHA —
YEPHOBHK, HE TIOJICKAIIHNI MPOBEPKE).

Vcnonp3oBaHue JTHOOBIX CPEICTB CBS3M Ha OJIMMITHAJIC KATErOPpUYeCKH 3alpeniaercs.

YyacTHUKH MOTYT UCIIOJIB30BaTh HCIPOTPAMMUPYEMBIC KAJIbKYJISITOPBI (CM. BLII_I_IC).

5. METOJUKA OLIEHWUBAHWSI BBINMOJIHEHHBIX
OJIMMITMA THBIX 3ATAHU

Jlis mpoBepKH pElIeHUH YYaCTHUKOB (OPMHUPYETCS JKIOpU, COCTOSIIEee U3 YHUCIia
NneaarorniycCKux, HAy4YHO-nmcJarorndeCKnux U Hay4HbIX pa6OTHI/IKOB, ACIIMPAaHTOB, CTYJACHTOB U
HWHBIX CIICIHUAJINCTOB B o0JacTu ACTPOHOMMUH U (1)I/ISI/IKI/I.

Jna obecriedeHrst 0ObEKTUBHOW U €AMHOOOPA3HOM MPOBEPKHU PELICHUE KAXKIOTO 3aJaHHUs
JIOJKHO MPOBEPATHCA OJHUM U TEM K€ WICHOM KIOPH Y BCEX YYaCTHHKOB, a MPU JOCTATOYHOM
KOJIMYECTBE YJICHOB KIOPU HE3aBUCUMO JBYMs YJE€HAMHU XKIOPU C MOCIEIYIOUIEH KOppeKIuen
CYIIIECTBEHHOTO PA3JINUMs B UX OIIEHKAX OJIHOM U TOMU e pabOTHI.

Pemenne KaXaoro 3aaaHusad OLCHHMBACTCA B COOTBETCTBHMHM C PCKOMCHAAHAMU,
pa3paboTaHHBIMU MPEAMETHO-METOANYECKON KOMHUCCHEH. ANTbTEPHATUBHBIE CIIOCOOBI PEIICHHUS,
HE YUYTEHHBIE COCTABUTEISIMU 3aJaHUil, TAK)KE OLICHMBAIOTCS B MOJHOM Mepe MpHU YCIOBHHM UX
KOPPEKTHOCTH. Bo mHorux 3aJlaHUAX OTallbl PCIICHHA MOXXHO BBIIIOJHATE B IPOU3BOJIBHOM
MOPSAJIKE; ATO HE BIMSET Ha OLEHKY 32 BBINOJIHEHNE KaXXA0T0 ATala U 3a 3aJJaHUE B 1IEJIOM.

[Ipyn yacTUYHOM BBINOJIHEHMM 33JaHUS OLIEHKA 3aBUCUT OT CTENEHH M MPaBUIBLHOCTH
BBITIOJIHEHMS KAXJO0T0 3Tala PelieHus], PyU 3TOM YaCTUYHOE BBINOJIHEHUE dTara OleHUBAeTCsl
NPONOPUMOHAIBHOM YacThi0 OaIOB 3a ATOT JdTam. [Ipw mpoBepke perieHuss HeoOXO0IUMO
OTME€UYAaTh CTCIICHBb BBIIIOJIHEHUA €r0 3TAallOB MW BBICTABJICHHOC 34 Kﬂ)K}IBIfI dTarl KOJIMYECTBO

OaJLIOoB.



Eciy TOT MM MHOM 3Tam pelieHHs MOYKHO BBIINOJHUTH OTAEIBHO OT OCTajJbHBIX, OH
OlLleHUBaeTcs He3aBUCUMO. Ecnm ommOka, caenaHHas Ha NPEbIAYIIMX JTamax, He HapyllaeT
JIOTUKY BBIMOJIHEHUS] TOCIEAYIONIEr0 W HE MPUBOAUT K aOCypAHBIM pe3ylbTaTaMm, TO
MOCJIEIYIOLIMI Tal IPU YCIOBUH MPABUIBHOTO BBIOIHEHUS OLIEHUBAETCS MOJTHOCTHIO.

JKropu He y4uTBIBaCT pELICHUS UM YaCTH PEIICHUM 3aJaHUM, U3JI0KCHHbBIEC B YEPHOBUKE,
JaXe IpU HAJIWYMM CChUIKM HAa YEPHOBUK B YHUCTOBOM peuieHHMH. OO0 3TOM HEo0XO0auMOo
OTZI€JIHO IPEAYNPEAUTh YIACTHUKOB MIEPE] HAYAIOM OJMMIINABbL.

Kroopu n0KHO NPUAEPKUBATHCS MPUHILMIA COPA3MEPHOCTU: TaK, €CIM B PELICHUU
JOMyIIeHa Trpy0as acTpoHOMHYECKas WM (Qu3MUecKass omuOka C aOCypIHBIM BBIBOJIOM
(Harpumep, CKOPOCTh OO0JIbIIIE CKOPOCTH CBETA, Macca 3BE3/bl, CYLIECTBEHHO MEHbIIIAs peaJlbHOMN
Macchl 3eMiIM U T. 1.), BCE pemieHue oueHuBaercs B (0 OaymwioB, Torna Kak HE3HAYUTETbHAs
MaTeMaThuyecKkas olmuoKa JOHKHA CHUKATh UTOTOBYIO OILIEHKY He OoJiee ueM Ha 2 Oasia.

Hwxe mnpencraBineHa npuMepHas cXeMma OLCHMBAHUS pEUICHUH 110 TPaJuLHOHHOMN
8-0amtpHOI cucTeMe:

0 0an0B — pelnieHre OTCYTCTBYET, aOCONIOTHO HEKOPPEKTHO WIU B HEM JOIYIIEHA
rpy0as acTpoHOMHYECKast Uiu pu3ndeckas oumoka;

1 6a7171 — TpaBWIBHO yrajlaH OMHAPHBINA OTBET («1a—HeT») 0e3 000CHOBAHUS;

1-2 6anya — momnbITKa peleHUs] He NMPUHECHA CYIIECTBEHHBIX MPOJBUKEHUN, OHAKO
IIPUBENIEHBl COJEp)KATEIbHbIE ACTPOHOMHUYECKHE WM (PU3HUECKHEe COOOpakeHUs, KOTOpbIE
MO’KHO HMCIIOJIb30BaTh IIPH PELICHUH JAaHHOTO 3a/laHus;

2-3 6an1a — mpaBUIBHO YraJiaH CIOXHBIA OTBET 0e3 0OOCHOBAaHUS WM C HEBEPHBIM
000CHOBAHHEM;

3-6 6a/110B — 3a7jaHNE YACTUYHO PEIICHO;

5-7 6an10B — 3a/1aHKE PELIEHO MOJIHOCTHIO C HEKOTOPBIMU HEIOUETAMU;

8 0ay10B — 3a1aHNE PELICHO TIOJIHOCTHIO;

BBICTABJICHUE NPEMUAIBHBIX OallJIOB CBEpX MAaKCUMaJIbHON OLIEHKH 3a 3ajJaHue

HEC TOITyCKaCTCA.
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6. TPEBOBAHMSA K OPTAHU3ALIMA U ITPOBEJAEHUIO IKOJIBHOT'O
1 MYHHUIIUITAJIBHOT'O DTATIOB OJIMMITAAJIBI C YUETOM
AKTYAJIBHBIX JOKYMEHTOB, PETJIAMEHTHUPYIOLIUX OPT'TAHU3ALINIO
N IMPOBEJAEHUE OJIMMIIUA IbI

6.1. IIpouenypa npoBeneHust Typa

Jlns  npoBeneHus  dranma  OJMMIIMAABI  OPrKOMHUTET IIPENOCTaBIsACT  ayIUTOPUHU
B KOJMYECTBE, OINpPEACISIEMOM 4YHCIOM YYaCTHUKOB OJIMMIOMAAbl. B TeueHuwe Bcero Typa
OJINMIINA/IbI B KAXKJI0OM ayTUTOPUH HAXOAUTCS JI€KYPHbIN, HA3HAYAEMbIII OPTKOMUTETOM.

Ilepen HayanmoM Typa JOeKypHblE HAIIOMHHAIOT YYaCTHUKAM OCHOBHBIC IIOJIOKECHMS
pernameHTa (0 TMPOJODKUTENLHOCTH Typa, THOpsake odopmieHus padoThl, MpaBax W
00S13aHHOCTSIX YY4aCTHUKA) M BBIIAIOT JIUCTHI C 33JaHUSIMH, COOTBETCTBYIOIIMMHU UX Mapalijieny,
a TaKXe CIpPaBOYHBIE MaTepualbl, COCTABJIEHHBIE IPEIMETHO-METOANYECKON KOMHUCCHUEN
¢ Y4ETOM ceru(puKU 3aJaHuM.

OTtcuér BpeMeHHU, OTBEAEHHOIO Ha BBINOJIHEHHME OJMMIIMAJHBIX 3aJaHUM, HauWHAETCS
MOCJIE BbIAAYM YCJIOBUM 3a/laHU BCEM Y4YacTHMKaM B JaHHOW aynutopuu. Ilpum stom
JKEJIaTeIbHO BBIIABATh JIUCTHI JIMLIEBOM CTOPOHOW BHU3 — B TaKOM CIIydyae YYaCTHHUKH OyIyT
UMETh BO3MOXXHOCTh HauaTh O3HAKOMJIEHHE C TEKCTOM YCJIOBHMH OJHOBpeMeHHO. B mobom
clly4yae JEeXKYpHBIH OIOBEIIaeT yYaCTHUKOB MO MPOIIECTBMM KaKJ0ro yaca, a Takxe 3a 30
MHUHYT, 3a 15 MUHYT ¥ 32 5 MUHYT JI0 OKOHYaHUS Typa.

Ha npotsikennu Bcero Typa y4yaCTHUK UMEET IPaBo:

— TOJIB30BaThCsl CBOMMH KaHLEISIPCKUMHU NPUHAICKHOCTIMH, HENMPOIPAMMHUPYEMBIM
WHKEHEPHBIM KaJIbKYJISITOPOM U BBIJIAHHBIMU CIIPABOYHBIMU JaHHBIMHU;

— 3aJaBaTh BOIMPOCHI 110 YCIOBHIM 33JIaHU B OYHOM WJIM MUCbMEHHOM BHJE, BO BTOPOM
ciaydae mepenaBas HMX MPUCYTCTBYIOIIMM YIE€HAM KIOPU WIH NPEIMETHO-METOANYECKON
KOMMCCHH Y€pe3 ICKYPHBIX B ayAUTOPHSIX;

— ynoTpeOnsaTh MUIY U 0€3aIKOT0JIbHBIE HAITUTKH,

— BpPEMEHHO MOKHUIATh ayAUTOPUIO, OCTABJISAS Y HAOMIOIATENs YCIOBUS 3aJaHUI U CBOIO
pabory.

Bo Bpemst paboThl HaJl 33JaHUSIMH YYAaCTHUKY 3alpeniaeTcs:

— TMONb30BaThCsl  CPEJICTBAMU  CBSI3W,  BBIYUCIUTENBHOM  TEXHUKOM  (Kpome
HENPOrpaMMUPYEMOT0  MH)KEHEPHOIO  KallbKYJIATOpa), INMaprajkaMd W CIPaBOYHOMU

J'IHTCp&TypOfI (38. HUCKIIFOYCHHUEM BBIAAHHBIX CIIPABOYHBIX MaTCpI/IaHOB);

11



— oOpamarbcs ¢ BOIPOCaMU WM MPOCh0aMu K KOMY-JM00, KpoMe JEeKYpPHOTO, Y4JICHOB
JKIOPH M OPTKOMUTETA (B IIpeienax X KOMIETCHIINH);

— IpeJAHaMEpPEeHHO yKa3bIBaTh B paboTe Kakue-Iu00 UACHTHU(PUKAIMOHHBIC TaHHBIE WIH
OTMETKH, MIPSIMO MJIM KOCBEHHO YKa3bIBAIOIIIKE HA aBTOPCTBO PAOOTEHI.

VYyacTHUK BIpaBe 3aBEpUIUTh U CAATh pabOTy JOCPOYHO, MOCIE YEro He3amMeIUTEIbHO
MOKHUAET ayTUTOPHUIO, B KOTOPOI TPOBOAUTCS TYP.

B cnydae mpoBeneHHs WIKOIBRHOTO WJIM MYHUIUMIAIBHOTO STama C HCIOJIb30BAHUEM
WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUN JJIMTEIBHOCTh 3Talla, KOJIWYECTBO 33JaHUN

n 06H_II/IC IMPUHIHUIIBI UX COCTABJICHUA HC U3MCHAKOTCA.

6.2. Ilpoueaypa nokasa padéoT U pacCMOTPEHH s ane/UISI UM

Ilo 3aBepiieHUM NPOBEPKH pabOT MpeABAPUTEIbHBIE PpE3yJIbTaThl (OLIEHKH IKIOPH,
BBICTaBJICHHBIE 33 KaXXJ0€ 3aJlaHKE), YCIOBUS U PEILEHHs OJMMIINAAHbIX 3aJaHUH, KpUTEPUH UX
OLICHUBAHMSI TOBOJSATCS /10 CBEICHUS YUaCTHUKOB.

[Ipouenypa noka3za paboOT NMPOBOJUTCS B YCTAHOBJIEHHBIE CPOKM B OYHOW WJIM 3a0YHOMU
dopme. B xone mokasza ONMMIMAAHOM PabOTHl YYaCTHUKY HPEAOCTAaBIISAETCS BO3MOKHOCTh
O3HAKOMUTBCSI C COOCTBEHHBIM PEILICHHEM, a TaKXKE Pa3bsACHSIIOTCS BBICTABICHHBIC 33 Ka)J0€
3aJJaHe OICHKH JKIOPH. YYAaCTHUKH UMEIOT MPAaBO yOSIUTHCS B TOM, YTO UX PaOOTHI TPOBEPEHBI
B COOTBETCTBUHU C KPUTEPHUSIMH U METOJIMKOW OlleHHMBaHHUA. JlomycKaeTcsl MpoBe/leHue MoKas3a
paloT U aneuIAuil ¢ UCTI0JIb30BaHHEM HH(POPMALlMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

B cnywyae Hecornacusi ydacTHUKA OJIMMIIMAABI C PE3yJbTaTaMHM INPOBEPKH OH BIIPaBe
MOJIaTh B JKIOpU ameUSILIMOHHOE 3asiBI€HHE B OyMa)KHOM WMJIM 3JIEKTPOHHOM BHJIE. YUYaCTHHK
M3BEIAETCs] O BpEMEHU U MECTE PACCMOTPEHMSI 3asIBJICHMUSL.

Anemnsanus TPOBOAUTCA WIEHAMU JKIOPDHM B TNPUCYTCTBUM Y4YacTHUKA, IPU 3TOM
YYaCTHUKY JAa€TCcs BO3MOXKHOCTb IIPEICTAaBUTh CBOIO IO3MIMIO IO CIOPHBIM BOIIPOCAM.
Pe3ynbTatoM paccMOTpeHHUs aneuIUOHHOIO 3asBJIEHUS MOKET ObITh OTKJIOHEHHE aneJuIsalun
aM00 yIOBJIETBOPEHHE amne/uIsiuu C Hu3MeHeHueM OamoB. Ilo 3aBepuieHuu mnpouexypsl
aneJISIIUU B IPOTOKOJ OJIMMITMA/Ibl BHOCSITCSI COOTBETCTBYIOLINE U3MEHEHMS.

[Toka3 paboT ¥ pacCMOTpEHHUE aneUIAUOHHBIX 3asBICHUI MPOBOAITCS B CHOKOWHOU U
noOpoxenarenbHOH OOCTaHOBKE. ATMNEUIALMOHHAs TMpoleaypa TIpu3BaHa BOCCTAHOBUTH

CIIpaBCAJIMBOCTDb UJIN Y6GJII/ITBCSI B TOM, YTO OHA HC HApyUICHA.
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6.3. Ilpouenypa noaBeaeHusi MTOTOB OJIUMIINA/IbI

XKropu onpenenser nodenuteneii u Npu3EpoOB 3Tana OJIUMITHAIBI HE3aBUCHUMO B KaXKIOU
napajuie i HA OCHOBAHHMHM HMTOIOBOI0 PEeHTHHIa YYACTHMKOB U B COOTBETCTBUU C KBOTOW,
YCTaHOBJICHHOW OPraHM3aToOpoM 3Tama (Kak MpaBUio, B MPOLIEHTaX OT o0miero (pakTU4eckoro
KOJIMYECTBA YYAaCTHUKOB 3Tana) mocJie 3aBepluieHus ane/JJIIiHOHHOH Npoueayphbl.

Opranuzaropy sTana NpU ONPEACIECHUU KBOTHI CIIEAYET HCXOAUTb W3 OXKHUAAEMOIO
KOJIMYECTBA YYACTHHUKOB ONUMIHUAAbl. PekoMeHayeTcs yCTaHOBUTh KBOTY HoOeauteneil u

HpI/I3ép0B MYHHUIUIIAJIBHOI'O 3Tarla OJIMMIIMAa/ibl COIJIaCHO Ta6J'II/II_ICZ

KosmyecTBO y4aCTHUKOB KBoTa nmodeauresei KBoTa nodeaureseid 1 npu3épon
Ha ycMoTtpenue xtopu
Menee 30 Ha ycmotpenue xtopu (Bros 10 100 %)
Ot 30 no 100 Ha ycmotpenue xropu 50-70 %
Bbonee 100 15-25 % 40-50 %

Kpaiine HexenaTeabHO JOMOJHUTEIBHO YCTAHABJIMBATH OOMIMU JUIS BCEX Mapajuiesieit
MOPOTOBBI  0ajul, JIMIIb MO MPEOJOJICHHIO KOTOPOTO YYacCTHHUK MOXKET OBITh MpHU3HAH
noOeauTeneM Wi Ipu3EPoM.

ITpu onpenenenun nodeautenei U Npu3EPOB JKIOPHU JOJDKHO MPUHUMATh BO BHUMaHHE
0COOEHHOCTH pacIpeneNieH!s] pe3ylbTaToB, IOKa3aHHBIX y4YacTHUKaMH. [l TOBBIICHUS
OOBEKTHBHOCTH B PAaMKax 3TOW MPOIENypHl JKEIaTeIbHO PAacCMAaTPHBATH «CIIEMOW» MPOTOKOI
onuMIuazbl (0e3 yka3aHHs NEpCOHAJbHBIX JTAHHBIX Y4acTHUKOB). Hedonycmumo nipucyxnartb
pasHbIl CTAaTyC YyYacTHUKaM OJHOM MapajuleiM, IOKa3aBIIUM OJMHAKOBBIA pE3yNbTarT.
Heosrcenamenvno npucyXJaaTb pa3Hbl CTaTyC y4acTHUKaM OJHOM Mapajuleiu, 4eld pe3ysbTaT
pasznuuaercs Ha 1—2 Oasra.

[Tocne moxBeneHHUS WTOTOB OJIMMIIMAIBI UTOTOBBIM PEHTHHT YYAaCTHHKOB C YKa3aHHUEM
NIOKAa3aHHbIX MMH PpE3yJbTaTOB M HPUCYXKAEHHBIX MM JUIUIOMOB MYOJIMKyeTcs Ha caiite
OpraHu3aTopa OJIMMIHaJIbl, HHPOPMAIU O pe3ylbTaTax JOBOJUTCS A0 CBEJICHHS YUaCTHUKOB.

[TomHBIE IPOTOKOITBI OTUMITHAIIBI C YKA3aHUEM PE3yIbTATOB BCEX YUYACTHUKOB (HE TOJBKO
noOeauteneil U mpu3EPOB) MepenalTcs OpraHu3aTopy cliedyromiero sramna. Ha ux ocHoBe
HE3aBUCHMO JUIA KaXJ0M Mapajyield MM YCTaHABIMBACTCA €AMHBIA TPOXOJHOW Oa
Ha CIICAYIOUIMHA 3Tal OJUMIHAIBI U (POPMUPYETCS CIUCOK YYaCTHUKOB 3TOTO 3Tarna, KOTOPBIH
BKJIFOYAET B ce€0s1 BCEX y4aCTHHUKOB, HAOPABIIUX MPOXOTHOW 0ajul, a HE TOJIHKO MOOSTUTENeH U

npU3EPOB MpEAbIIYLIEro 3Tana. BBeeHne KBOT Ha KOJMYECTBO YYaCTHUKOB CJIEIYIOIIEro dTamna
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OT OJIHOTO O00pa30BaTENBHOTO YUYPEKACHHUS WIH MYHUIIUIIATHLHOTO OOpa30BaHUS SBIISIETCS
HapymieHueM  [lopsnka  npoBeAeHHs  BCEPOCCHMMCKOM  OJMMIMAAbl  LIKOJIBHUKOB U

Kamezopuuecku anpeuiaemc.
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IMPUJIO)KEHHUE 1.
METOAUYECKASA ITPOI'PAMMA OJIMMIINAIbI

O01mMe NPUHIUIIBI COCTABJIEHUS MPOTrPaAaMMbI

MeTtoauyeckasi mporpaMma, OIpeaessionias TeMbl Kypca acTpOHOMHH, KOTOpPbIE MOTYT
OBITH 3aTPOHYTHI B 33IaHHUSIX TOTO WJIM WHOTO 3Tala OJIMMITMAGI B TOW WM MHOW BO3PACTHOMN
napasuienu, obputa mepepadorana LleHTpanbHON MpeIMeTHO-METOAMYECKO Komuccueit B 2019 r.
u Bcrynwmia B nericteue ¢ 2019/20 yyebnoro roaa.

OCHOBHBIM TPUHIUIIOM TIOCTPOEHHUSI MPOTPaMMbl SIBISIETCS TIOCJEIOBaTEIbHOE U
HEIPEPHIBHOE MPOXOKACHUE IIIKOJIBHUKOM €€ pa3/iejioB B paMKax IMOJArOTOBKH BHE 3aBUCUMOCTH
OT €ro Pe3yJbTaTOB HA BCEPOCCHICKOW OJUMITHAIC B TOM HJIM MHOM ydeOHOM romy. Kaxmbrit
nepexo/l K MOCIEAYIoleMy 3Taly MpeaycMaTpuBaeT TiTyOOKOe OCBOCHHE OJHOTO WM JBYX
HOBBIX PAa3/IeJIOB, BBICTPOCHHBIX B COOTBETCTBHM C JIOTMKON H3Y4YeHHUS Kypca acTPOHOMUU
Ha TpEX IUKIAX — HAYaJbHOM, 0A30BOM M YIJIyOJIEHHOM, C MUHUMH3AIIUEH YaCTOThI CMEHBI
TeM. Takum 00pa3oM, MOArOTOBKA OyAET HAWIYYIIUM OOpa3oM CIIOCOOCTBOBATH HE TOJIHKO
MPAKTUKE PEHICHUN OMUMIHNAAHBIX 3aJaHHil, HO U 00IIeMy aCTPOHOMUYECKOMY OOpa30BaHHIO
HIKOJIHUKA.

Nmest HempepbIBHYIO CTPYKTYPY MPOXOXKACHHUS Pa3lIejiOB U YPOBHEH, €CTECTBEHHYIO
Ui W3y4YeHUs TpeIMeTa, MporpaMMa XapaKTepHU3yeTcs JIUaroHaJbHBIM COOTBETCTBHEM
C ONPENENIEHHBIMU ATallaMU BCEPOCCUIICKOM OJMMINA/IbI, ONMCAHHBIM B CIEAYIOLIEM pa3felie.
B cBsi3u ¢ 3TUM Ha paHHUX dTamax OJUMIIMAbI HE BCTPEUAIOTCS TPYAHBIE BOMPOCHI MO3THHUX
ATANoOB OJUMMUABI MPEABIAYIIHX JIeT o0yueHus. [Ipu nepexoae oOydaromierocsi B cleayromui
KJIaCC BOITPOCHI CMELIAIOTCS B PAHHIOIO CTOPOHY Ha OJIMH 3TaIl.

OmnpenenéHHple BOMPOCHl JAHHOTO TepedyHs TpeOyroT yriayOnEéHHONM MOArOTOBKU
no (u3NKe U MaTeMaTtuke. B 3TOM ciyyae COOTBETCTBYIOIIHE ACHEKTHI CMEXHBIX TUCIUILINH
YKa3bIBAIOTCS B KOHIIE pa3jiena.

B xommekt 3amaHuii, mpeaaraéMplx y4acTHHKaAM Ha TOM HWJIM WHOM JTare, MOTYT
BXOJIMTh KaK 3aJaHusl TEKYIIETO YPOBHs, COOTBETCTBYIOIINE YKa3aHHBIM pa3jiesiaM MpOTrpaMMBbl,
TaKk M CBSI3aHHBIE C paHee M3yYEHHBIMU pasfenaMu. BO3MOXHO Takke BKIIOYCHHE 3aJaHMiA,

OXBaTbIBAIOIIHNX HECKOJBKO TAKHX TEM.
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Tabauya
YpoBHu (puMckne mudpbl) 1 pasaensl (apadckue HHPPbI) TEMATHYECKOT0 CIIMCKA
BOIPOCOB, COOTBETCTBYIOIIME PA3HBIM 3TAaNaM BCEPOCCHICKOI 0JJMMIHNAIALI B PAa3HBIX

BO3PACTHBIX NapaLIeasx

Jran Hxoabublii | MynnnunaabHblid | PernoHajbHblii | 3aKk/I04YNTEIbHBII

OJIMMITMA/IbI
4—6 KJacchl 1(1,2)

7 xJjacc 11 (3) III (4)

8 KJacc III (4) IV (5)

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

10 xnacc 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 pacnpeodenenus. [IpuBefeHHas quaroHalbHas CTPYKTypa pacrpeaeicHus
MO3BOJISIET COXPAHHUTH IOCIEIOBATEILHOCTh OCBEIICHHS TEM YYaCTHUKOM BHE 3aBHCHMOCTH
OT pe3yJbTATOB €ro BBICTYIUICHUS HA OJIMMIIHAAC B TOM WJIM MHOM y4e€OHOM TOfy. DTO BaXKHO
JUIsL TIPOXOKJEHUS BCEX JTAaloB, B TOM YHUCIE 3aKiiouuTesbHoro. Ha permoHambHOM H
3aKJIFOUMTEIBHOM dTalax PacCMaTPUBAIOTCS TEMbl HE HUKe 0a30BOTO IIUKJIA, IPH 3TOM 3aJaHus,
CBSI3aHHBIE C TeMmMaMu YIIyOs€HHoro 1ukia (paszmensl  13—15), mnpuBomATCS TOJBKO

Ha 3axrounTeapHoM dtare B 10 1 11 kiraccax.

TEMATUYECKHHN CIIMCOK BOITPOCOB

YPOBEHD I

(4—6 kaaccel, LIKOJIbLHBIN YTAM)

Paznen 1. Knaccuueckast actpoHoMMS (HAYAAbHBINA IMKJI)

§ 1.1. 3Bé3nnoe HeOO

OObekThl, HabMIOJaeMble HA THEBHOM 1 HOYHOM HeOe: ComnHile, JIyHa, 3BE3/1b1, TIIAHETHI,
HMCKYCCTBEHHBIE CITYTHUKHU 3€MJIA, METEOPHbI, KOMEThI, MieuHbii [IyTh, TYyMAaHHOCTH, TATAKTUKH.
CozBe3ausi, Haumbosee spkue 3BE3ABI M XapaKTepHble OOBEKTHI Heba 3emild, XapaKTepHbIe
ycioBHs X BUAMMOCTH B Poccum u apyrux crpanax mupa. OpuentupoBanue 1o [lomspHoit
3Be3ne. HekoTtopeie sipkue 3BE3ABI M Apyrue oO0bekThl, BuAuMbIE W3 CeBepHoro u HOkHOTO

noJrymapuit 3emiu.
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§ 1.2. 3emJ1s1, ee cBOIiCTBA M IBUIKEHUE

Tpu 6a3oBbIx dakrta o 3emie: mapoodpazHas (opma, BpalleHHe BOKPYT CBOEH OCH U
Bokpyr Comnma. ®opma u pasmepbl 3emiu. CMeHa BpeMEH TojAa, pPaBHOJICHCTBUS U
conmHuecTosAHua. OCHOBHbIE €IUHUIIBI BPEMEHHU: COJHEYHbIE CYTKM M TPOMUYECKHIl TOJ.
Buguwmeiit myts Connua no HeOy, 30 1HaKaIbHbIE CO3BE3HUS.

§ 1.3. JIyna, eé cBoiicTBa M IBUKEHUE

JlBwxenue Jlynber Bokpyr 3emuin U oceBoe BpameHue Jlynel. Cmena a3 JIyHsl.
Cunoguueckuid Mecsil. OCHOBHBIE THIIBI COJHEYHBIX W JIYHHBIX 3aTMEHUH, YCIOBUA HUX
HACTYIUICHHUSL.

Paznen 2. Ctpoenue BeenenHoii (HauyaJdbHbINA UKJT)

§ 2.1. CosiHue ¥ MJIaHETHI

l'eonenTpuueckass u renuoueHTpuuyeckas cuctembl wmupa. Crpoenne ConHEUHOM
cuctembl: COJHIE; IUIAHETHI M WX CIIYTHUKH; KapJIUKOBBIC IUTAHETHI; aCTCPOMJIBI, KOMETBHI H
apyrue Maible Tena. AcTpoHomuueckas enauHuna. Paccrossaue ot CosiHLA, CTpOEHHME U
(kauecTBEHHO) (U3UYECKHE XapaKTepUCTUKU IUIaHeT. HalOmioneHue IUlaHeT, MX BHIUMOE
ornuure OT 3B&3A. KpymHeilmme cnyTHUkM 1iaHeT. McKyccTBEHHbIE OOBEKTHI KOCMOCA!
CIIyTHUKH, 30HJIBI, aBTOMAaTUYECKHE MEXIUIaHETHbIC cTaHIuu. MccienoBanue OIMKHETO
KOCMOCa.

§ 2.2. 3Bé31b1 M PACCTOSTHMS 10 HUX

XapakTepHble pacCTOSHUS 10 Onmmkalmux 3BE3A B CpaBHEHHH C MaciiTabaMu
ConHeyHOM cHCTeMBI, MIPUHIIMITBI U3MEpeHHs paccTossHus. CKOpOCTh CBETa, CBETOBOW IO, €T
CBSI3b C ACTPOHOMMYECKOW €IWHULEH. XapaKTEpUCTUKU 3BE3[: Macca, paauyc, TemIieparypa.
[IpencraBnenre o0 ABOMHBIX 3BE3/MAaX M DK30IUIAHETaX. 3BE3AHBIC CKOIUICHMS, UX OCHOBHBIC
CBOMCTBA.

§ 2.3. O0BbeKTBI 1a1€KOr0 KOCMOCa

Karanor Meccbe, ero camble H3BeCTHblE OOBEKTHl. TyMmaHHOCTH. [amakTwku, HuX
OCHOBHBIE CBOWCTBa W THMBL [IpeAcTaBieHHe O pPacCTOSHHUSAX JI0 TaaKTHMK W MaciTadax
Bcenennon.

CMme:kHbIe BOMPOCchl QU3UKHU

[Tonsstus w™accet u  mioTHOCTH. OO0BEM ©  TJIIOTHOCTH IIAPOOOpPA3HOTO  Tena.

[TpsaMonuHeiHOe pacIpoCTpaHEHHE CBETA, TIOHATHE O NMPETOMIICHUN CBETA.
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YPOBEHbD 11

(7 k1acc, MIKOJBLHBIN ITaMN)

Pa3znen 3. HeOecHas cepa (HayaabHbIA HUKJI, 4ACTH 1)

§ 3.1. 'eorpa¢gmueckne KOOPANHATHI

I'pagycHas u yacoBas Mepa yriaa. lllupora u nonrora Ha nosepxHoctu 3emi. Iomoca,
9KBATOP, Mapajjiesid 1 MepuaAnansbl. [ eorpaduueckoe MojoKEeHHEe KOHTUHEHTOB U KPYITHEHIITNX
cTtpad mupa (kadectBeHHO). durypa 3emian. DKBaTOpUAIBHBIN M MOJSPHBIA paauychl. J[muHa
OKPYKHOCTH 3KBaTOpa, MEpUIHaHA.

§ 3.2. 'opu3oHTA/IbHBIE KOOPAMHATHI HA HeOecHOH cdepe

[Tonsatue nebGecHoit cdepsl. OcHOBHBIE TOYKM Ha HEOECHON cdepe: 3eHHT, HAIUP,
nontockl Mupa. CTOpOHBI TOpH30HTA, HEOECHBI MepuanaH. M3mMeHeHue Buaa 3BE3AHOTO Heba
B T€UCHHE CYTOK U B TeueHue roja. [lonBmxkuas kapra 3BE3gHoro Heba. CyTouHOE JBHXKEHUE
HEOECHBIX CBETUJI, BOCXOJI, 3aX0/1, KyJIbMHUHAaIMs. BpicoTa 1 acCTpOHOMUYECKUI a3UMYT CBETHIIA.
ITomoc mwupa, ero BbICOTa Haa TOPU30HTOM. VICTMHHBIE M MAaTeMAaTHYECKUN TOPU3OHT.
[IpencraBienue 06 atmocdepHoil pedpakiuy, €€ BeIuurnHa y TOPU30HTA.

CMexHbIe BOIIPOCHI MATEMAaTHKH

I'pagycuas u yacoBast mepa yria. [lousitue cdepsi, 6onbpime U Manbie Kpyru. @opmyina
JUIsL JUIMHBI OKpY>KHOCTH. Teopema O paBEHCTBE YIJIOB CO B3aUMHO MEPIEHIUKYJISIPHBIMU

CTOpOHAMH.

YPOBEHbD III

(7 knacc, MyHMIMIIAJBHBIN 3TaN; 8 KJIacc, KOJIbHBIA 3TaI)

Pasnen 4. HeOecnasi cepa (HauaabHBII IUKI, YACTh 2)

§ 4.1. YriioBbie u3mMepeHus Ha HeDe

VYT0BbIE PacCTOSHUS MEXAYy HEOECHBIMU OO0bEeKTaMHU. YTJIOBbIE pa3Mepbl 00BEKTa, MX
CBSI3b C IMHEHHBIMU pa3MepaMu (TIpH U3BECTHOM PACCTOSIHUU; MaJIble YIJIbI).

§ 4.2. Ilapaniake U reoMeTpuYecKUe ClOCOObI M3MEPEeHUil pacCTOSHUI

Omnpenenenue paauyca 3eMiIM U3 aCTPOHOMHUYECKUX HaONoJeHud. 3aBUCHUMOCTh
paccTosHUS IO BUJUMOIO TOPHU30HTA M €ro IOJIOKEHUS OT BBICOTHI HAOJIOJCHHUS Ha 3emIe.
OOmee TOHATHE Napaiakca. | eOMeTpUYEeCKH  METOA  OIpeNeNieHUs  PacCTOSHUS
JI0 aCTPOHOMHYECKUX OOBEKTOB. ['OpHM30HTANIbHBIN U roau4HbIN napasiakc. [lapcek, ero cBs3p
C AaCTPOHOMMYECKOW €IMHMIIE W CBETOBBIM TOJOM. XAapaKTEpHbIE 3HAYEHUS CYTOYHOIO

napamgakca Onu3kux o00bekToB (ConHua, JIyHBI, HCKYCCTBEHHBIX CIYTHHKOB 3eMIIN)
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¥ TOIMYHOTO Tapaiakca Omvkalmux 3BE37. BausHue cyTOYHOrO mapauiakca OJU3KHX CBETHI
Ha UX BBICOTY HaJl TOPU30HTOM.

§ 4.3. DxBaTopuabHbIE KOOPAMHATHI HA HebecHOM cdepe

bonbmine u wManble Kpyru HeOecHOW cdepbl, NPUHLHUIBI TOCTPOEHUS CHCTEM
cheprueckux koopauHar. CKIIOHEHHWE W 4acOBOW yroisi. BRICOTHI CBETHII B BEpXHEW M HIDKHEH
KYJIbBMHHAIIAU 151 JTIFO0OOM TOYKH 3eMJIH, HE3aXOSIIHEe U HEBOCXOISIINE CBETHIIA. YTOI MEXKIY
JUHUSAMH HEOECHOrO 5KBaTOpa M TOPU3OHTOM B TOYKE HMX IEpEecedyeHHUs B 3aBUCUMOCTHU
OT IIUPOTHl MecTa. BwIpakeHus [Uisi YIJIOBOTO PACCTOSHUSA MEXAY ABYMS TOYKamMH HeOa
JUTSL DJIEMEHTAPHBIX CilydaeB (OJM3KUE TOYKH, TOYKH HA TOPU30HTE HIIM 3KBATOpE, HA OJHOM
azuMyTe, MEepUIaHe WK Kpyre ckioHeHus). CTepeorpaduieckas IpOeKIIHs.

§ 4.4. JxBaTopuaJbHbIC KOOPAMHATHI M BpeMs

[Ipsimoe BocxoxaeHue cBeTwna W 3BE3AHOE BpeMsa. COOTHOIIEHHE 3BE3NHBIX U
COJIHEUHBIX CYTOK. MecTHOoe conHeuHoe Bpemsi. BcemupHoe Bpems, MOSICHOE U JIEKPETHOE
BpeMs. YacoBble mosica M 30HBI, TPAXAAHCKOE (aJIMUHUCTPATUBHOE) BpPEMsl, JIMHUS TEPEMEHBI
nat. Ce30HHBIN nepeBoj yacoB. FOnuanckue aHU.

§ 4.5. Bugumoe nukenue CoJIHIA U IKIMNTHYECKHE KOOPAMHATHI

DKJIUNTHKA, €€ TTOJIOKEHNE B 9KBATOPHAIBHON cucTeMe KoopauHart. [lomroca sKIunTuky,
X ToJo’)keHWe Ha HeOe. ['enmoneHTpuueckas cucrema koopawHaT B COJHEYHOW CHCTEME.
Tpornuku u monspHbie Kpyru Ha 3emuie. M3meHenue ckionenus ConHIla B TEUYEHHE TOJa,
NOJSIPHBIA  JIeHb, MOJspHas HoYyb. KiMMmaTthueckue W acTpOHOMHYECKHE TMOosca 3EeMIIU.
I'enuonenTpuueckas cucreMa KoopauHat B COJIHEUHOHN CUCTEME.

§ 4.6. OcHOBBI J1eTONCYMCICHUS U U3MEPEeHHs] BpeMeHH

Kanennmapusie r10Oa, Mecsli W CYTKH, WX COOTHOIIEHHWE C TPOIMUYECKUM TOJIOM,
CUHOAMYECKUM MECALIEM M COJIHEYHBIMH CyTKaMu. CHCTEMBI pa3IMYHBIX KaJeHAapen.
BucokocHbI TOJI, FOTMAHCKUI U TPUTOPHAHCKUN KasleH1apb. CONTHEUHbIE Yachl.

CMexHbIe BONIPOCHI MATEMATUKH

Pannannas m yacoBas Mepa yria. YrioBo# pasmep tena. [IpsaMoyronabHblidl TpEyroiabHUK.
Teopema [Tudaropa. DnemeHTs! TpuroHoMmerpun. CTaHgapTHAS 3aMKUCh Yucia. MaTeMaTudeckue

onecpanrun CO CTCIICHAMMU. Ilonp30BaHue HECMIPOrpaMMHUPYCMbIM NHKCHCPHBIM KaJILKYJISATOPOM.
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YPOBEHbD IV

(8 ki1acc, MyHHMIMIIAJIBHBIN 3TaM; 9 KJIacc, KOJIbHBIN 3TaI)

Pazgen 5. Kunematuka CojiHedYHOM cHCTeMbl (HAYAJbHBIH HMKJI)

§ 5.1. Kunemartuka miadetr B CojiHeuHOH cucTteme (MpuOIHKEHNE KPYTOBbBIX OPOMT)

VYnpoménnas 3anucek Il 3akona Kerepa mist kpyroBoir opOUTHl (Kak SMIOUPUUYECKUN
dakrt). VrioBas W JIMHEHHAsh CKOPOCTH IUTaHEThl oTHOocuTenbHO ComHna. CUHOIWYECKUH U
CUepUYECKHil Iepuo/ IuIaHeTsl. BHyTpeHHue u BHewHue miaHeTsl. Kondurypauuu u ycnoBus
BUJIUMOCTH IUIaHET.

§ 5.2. Maawle Tesnna CostHe4HO# crucTeMbl (MIPUO/INKeHNe KPYTrOBbIX OpOHUT)

JIBroKeHrEe KapJIMKOBBIX M MaJbIX IUIAHET (B MPEAINOJIOKEHHE KPYroBOH OpOUTHI).
[IpencraBienue O ABMKEHHHM KOMET M METEOPHBIX MOTokax. Buemnue obmactu ComHEdHON
cucreMsl. [losic Koiinepa, obmako Oopra.

§ 5.3. IBu:xenue JIlyHbl U CIYTHUKOB IUIaHeT (MPUO/IMIKeHNEe KPYTOBBIX OpPOHUT)

Cunoaunueckuil U cuaepuyeckuil nepuoisl JIlyHsl, ux cBs3b. COJHEUHbIE U JIyHHBIE
3atMeHus. Bennunna ¢asbl, IPOJOIHKUTEILHOCTD, CTAANH 3aTMEHUS. XapaKTEePHbBIE PACCTOSHUS
U mepuobl oOpalleHus CyTHUKOB miaHeT. OnpeneneHnue CKOPOCTH CBETa Ha OCHOBE aHaIH3a
JIBUKEHUSI CITYTHUKOB ILJIAHET.

CMeskHbIe BOIIPOChI MAaTeMATHKH

[Tonobue TpeyroiabHUKOB. Bo3BeaeHue B cTeneHb, KBaJpaTHbIE U KyOU4ecKnue KOpHHU.

CMmeskHble BOpochl GU3NKH

IlonsaTe mnepuona JBMKEHHMS IO OKPYKHOCTH, YITIOBOM CKOPOCTH PABHOMEPHOIO

KpyroBoro asukeHus. [IpsMonmHeiiHoe paclipOCTpaHEHHUE CBETA.

YPOBEHb V

(9 k1acc, MyHHMIMNAJABHBIN 3Tam; 10 KIace, MKOJIbHBIA 3TaI)

Pa3nen 6. HeOecnast MexaHuKa (Ha4aJIbHBIH IUKJT)

§ 6.1. 3aK0H BCEMHMPHOI'0 TATOTEHMS, IBUKEHHUE 110 KPYTOBOil opouTe

3aKOH BCEMHUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MaJeHUs W Ccuila TSHKECTU
Ha pa3iInyHbIX HeOecHbIX Tenax. KpyroBas (mepBas kocMudeckas) U yriioBasi CKOpocTh. Bec u
HeBecoMOoCTh. CBS3b aTMOC(EpPHOro AABICHHMS Ha TOBEPXHOCTH IJIAHETHl U CHJIBI TSDKECTH,

OILIEHKa MacChl aTMOCQEPBHI.
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§ 6.2. Mexannka nianer B CotHe4Hoil cucreme (Mpud/InKeHne KPYyroBbIx 0pouT)

[lepuon oOpamenus, Boipakenue III 3akona Kemuepa B 0000ménHON hopMynupoBke
JUI KpPYroBbIX opOuT. JIMHeHHas CKOpOCTh IUIaHeThl OTHOcUTeNnbHO 3emiud. llerneoOpasHoe
JIBIDKEHUE IUIAHET, T€OLEHTPUYECKasl yIiloBasi CKOPOCTh IUIaHEThl HA He0e B MOMEHT OCHOBHBIX
KOH(HUTyparui.

§ 6.3. /IBM:KeHHe HCKYCCTBEHHBIX CIIYTHUKOB M JIyHbI BOKpPYT 3emiin (mpulJIMKeHue
KPYroBoii opouTsel). [[BUKeHHUE CIYTHUKOB IUIAHET

[TpunuBsl, UX TEPUOAMYHOCTH. VICKyCCTBEHHBIE CITYTHUKH 3€MJIM HAa HU3KUX OpOUTaX, UX
BUAMMOE JIBWKeHMe Ha HeOe. TopMmokeHHMe CIHYTHHKOB B  aTrMoc(epax IUIaHeT.
I'eocraninoHapHBIE CITyTHUKH.

CMexHbIe BOPOCHI MATeMATHKH

CroxeHne 1 BBIUNTaHUE BEKTOPOB.

CmexHble BOMPochl GU3NKH

3aKOH BCEMHPHOTO TIroTeHus, 3akoHbl HpioToHa. Cuina TspKecTH, Bec Tena. Benuunna
YCKOpPEHHsI CBOOOJHOIO TaJeHHsl, LEHTPOCTPEMHUTEIBHOrO YycKopeHus. HMHepruanpHble H
HeuHepLuaibHble cucTteMbl oTcuéra. 3akoHbl HprloTona. IlepBas kocmmueckas (Kpyronas)
CKOPOCTb.

Pazgen 7. AcrpoHoMHYeCKas ONTHKA (HAYAIbHbBIA IHKJI)

§ 7.1. CxeMbl ¥ IPUHLIMIIBI PA0OTHI TEJIECKONOB

JIMH3BI M 3epKaia, MpocTeHIlne ONTHYECKHE CXEMbI TEIECKONOB — peppakTopoB U
pednexkropoB. Iloctpoenue wu3o0paxkeHuit, (OKYCHOE paccTosiHUE. YTJIOBOE YBEITHWYECHUE,
MacmTab u300paXkeHus, paspemiaronas CHOCOOHOCTh TelecKoma. BhIXOgHOW  3padok,
paBHO3paukoBoe yBenndeHue. lIpeacraBneHne o0 OrpaHMYEHUH pa3pelarolleil cocoOHOCTH
Teneckona (KauecTBEHHO), aTMOc(hepHOe OrpaHWYCHHE pa3pemiarniel crnocoOHocTH. Bun
pa3InYHbIX HEOeCHBIX 00BEKTOB B Teseckom. IIpeacraBieHne o npuéMHUKaX U3IydeHus (Iuas,
[13C-maTpuna u T. 1.). HekoTopsie BHIbl MOHTHPOBOK (a1bT-a3UMYTalIbHAs!, SKBATOPUAIIbHAS ).

CmexHble BOMPochl GU3NKH

3aKkoHbl reoMeTpuueckoil onTuku. OTpakeHHe U MpeJoMJIeHHE CBETa Ha TPaHUIIE JBYX

cpen. [Tnockue u chepudeckue 3epkaina, JuH3bl. [locTpoeHre H300pasKeHHH.
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YPOBEHbD VI
(9 kaacc, peruoHaJbHbIM 3TaN; 10 KIace, MyHUIMNAJAbHBIN 3Tan; 11 KiIace,

IIKOJIbHBIN dTaM)

Pasznen 8. 3Bé3qnasn acrpoHoMus (0a30Bblii IUKJI)

§ 8.1. DHeprus uznyvenus

[ToHsATHS MOIIHOCTH W3JIy4eHHsS] (CBETUMOCTH), DHEPreTHUYECKOTO IMOTOKA H3JIY4CHHUS,
IUIOTHOCTH TIOTOKA M3JIY4YE€HUsI, OCBELIEHHOCTH, SPKOCTU. YObIBaHHME IUIOTHOCTH TIOTOKA
U3ITy4eHUs] OOpPAaTHO MPOMOPIIMOHATBHO KBaIpaTy paccTostHus (0e3 yueéTa MorIomeHus).

§ 8.2. llIkasia 3BE3AHBIX BeJTHYUH

Bunumas 3Bé€3gnas BenmnuuHa. Dopmyna Ilorcona. Buagumble 3BE3HBIE BEJIMYHUHBI
HauOoliee spkux 3BE31 U 1u1aHeT. [loBepXHOCTHAS SIPKOCTh, €€ HE3aBUCUMOCTh OT PACCTOSHUA,
3BE3HAas BeNMMYMHA (pOHA HOYHOTO Heba.

§ 8.3. 3aBucuMocCTh 3BE31HON BeJIMYUHBI OT PACCTOSTHHUS

3aBHCUMOCTh 3BE3HOM BEIMYUHBI OT PACCTOSHUA JO OOBEKTa B OTCYTCTBHUE
noryomenus. Moaynes paccrosius. 3mMeHeHne BUIUMOM SIPKOCTH TIJIAHET MPU UX JBUIKEHUU
Bokpyr CousHna (6e3 yu€ra ¢assl, ciaydail KpyroBeix opout). AOcoitoTHas 3BE3THAS BEIHMYMHA
3Be31bl, a0coNtoTHAS 3BE3qHAS BennunHa Tell COIHEYHON CUCTEMBI.

§ 8.4. DuekTpOoMaruuTHBIC BOJTHBI

JliHa BOJIHBI, TIEPUOJ M YAcCTOTa, CKOPOCTh PACIpPOCTPAHEHHsS] B BaKyyMe€ U B CpelE,
MoKa3areNb mpeaomiieHus. /[uana3zoHsl 2J€KTPOMAarHUTHBIX BOJIH. BUaMMBIH CBET, TMHBI BOJH U
nBera. [Ipo3pauynocTs 3eMHOM aTMOCcheps I Pa3INYHbIX JUAMa30HOB JIEKTPOMArHUTHBIX BOJTH.

§ 8.5. U3nyuyenne adCOTHOTHO YEPHOTO TeJla

3akon Credpana—bonbiMana. OddexkTuBHas TeMreparypa U paauyC 3BE3JIbI.
CBEeTUMOCTL 3B€3/Ibl M OCBEUIEHHOCTL OT Heé, CBA3L C a0COJIIOTHOM M BHIMMOM 3BE3AHON
BEJIMYMHOM.

§ 8.6. Cosnue

Crpoenue u xumuyeckuid coctaB. [loBepxHocth CousHIla, MsTHA, UX TEMIlepaTypa U
BpeMs xKu3HU. L{uKisl conHeunon aktuBHOCTH. Bpamenune Connna. ConHeuHas MOCTOSTHHAS.

§ 8.7. IBu:xenue 3B€31

Oddexr [dommepa. JlydeBas u TpaHCBepcaidbHas CKOpocTh 3Be3abl. COOCTBEHHOE

ABWIKCHUC U ITapaJlIaKC 3BE3/IbI.
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§ 8.8. /IBoiiHble M 3aTMEHHbIE NepeMeHHbIE 3BE3/IbI

JIBUM>KeHHE JIBYX TENl COTIOCTAaBUMOM MAacchl JUIsl Ciiydast KpyroBeix opowt. LleHTp macc.
O606ménnnrit 111 3akon Kemtepa st KpyroBoro IBH)KEHUs. 3aTMEHHBIC TIEPEMEHHBIC 3BE3/IbI,
[JIaBHBIN ¥ BTOPUYHBIM MUHUMYM, UX TJTyOUHA U JUTUTETbHOCTb.

§ 8.9. [InaHeTHI U IK30IIAHETHI

Cdepuueckoe u reomerpudeckoe anpbeno. 3oHa oouTaeMocTH. KauecTBeHHOE TIOHSATHE
0 mapHUKoBOM 3 dexTe. [IBukeHHe SK30IJIaHET BOKPYT 3BE3A UIsl ciydyasi KPYyroBbIX OpOWT.
TpaH3UTHI 9K30IUIaHET, UX BPEMEHHbIE U (POTOMETpUUECKHE CBONCTBA, YCIOBUS HAOJIIOICHUSI.

§ 8.10. 3Bé3aHbIE CKOMJIEHUA

XapakTepuCTUKH W HaOIOJIaeMble CBONCTBA pPACCESHHBIX U IIIAPOBBIX 3BE3JHBIX
CKOIUICHUH U BXOZSIIMX B HHUX 3BE3/. Pacmonoskenue ckomieHuit Ha HeGe. MeTol TpynmnoBoro
napasuiakca OnpeesIeHUs PacCTOSHUM 10 CKOTIICHUH.

§ 8.11. OcHoBBI ralakTH4YECKON ACTPOHOMMH

[Ipencrasnenue o crpoennu Hame ["anaktuku. [{Bmxenne Connna B ["anakTuke.

CMe:kHbIe BONIPOCHI MATEMATHKH

Jlorapudmuueckoe wucuucnenue. Ilnomany noBepxHoctu cdeprl. TenecHbldt  yrom.
[TpubmmkéHuble BbauciacHus. [lpaBmia okpyrieHus, 4mcio 3Hadamux nudp. CremneHHas
3aMKCh U TPUOIMKEHHBIC BEIYUCIICHUS ¢ OOJBITMME W MaJIbIMU YHCIaMH. AHAIU3 TpaduKOB.

CMme:kHbIe BOMPOChl QU3HKHU

OO1iee MOHSATHE SHEPTUU, MOIIHOCTH, MOTOKA SHEPTUH, MIOTHOCTH MOTOKA SHEPTHUH,
SAPKOCTH, OCBEUIEHHOCTU. [loHATHE 00 ANIEKTPOMArHUTHBIX BOJIHAX, JJIUHA BOJIHBI, TEPUOJ U
4acToTa, CKOPOCTh PACIPOCTPAHCHHS, JWAMA30HBI 3JCKTPOMArHUTHBIX BOJIH. [loHsATHE
00 abconroTHO uépHOM Tene. Bunsl temmonepenaun. dddekt Jorepa. [lonstue nentpa macce.

Pa3znen 9. AcrpoHomuyeckasi onTHKA (02a30BbIN LUKJT)

§ 9.1. Orpannyenne pa3pemanieil CHOCOOHOCTH TeJIeCKONa

[lonste o mudpaxuuu. JudpakunoHHOE OrpaHHMYEHUE pa3pellarouieil crnocoOHOCTH
TeJeCKOoIa.

§ 9.2. CBerocmiia M NPOHMLAIOIIAS CTIOCOOHOCTH TeJIeCKOIa

OTHOCUTENhHOE OTBEPCTHE TEIIECKOMNa, €ro MPOHUIAIoNIas CHOCOOHOCTh. Buanmbrit
0JIeCK TOYCUHBIX M MPOTHKEHHBIX MCTOYHUKOB NMPH HAOIOJIEHUU B Teleckor. [IpeacraBienue
00 orpaHMYEHHUSX Ha TPOHHUIIAIOIIYIO CIIOCOOHOCTD Teneckorna ((hoH HOUHOTO Heba).

§ 9.3. OcHOBHBIC NPUEMHUKH H3JTyYeHHUS

CpoiicTBa W CcTpoeHHE 4YelloBedYeckoro Tria3a. JIHeBHOe M HOYHOE 3pEHHE.

PaBHO3paukoBoe yBenmueHue Tteneckomna. dortoammaparel. [uadparma, BpeMsl SKCIO3UIIHH.
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[13C-matpuiiel, CTpOCHHUE W TPUHIUIEI paboThl. OTHOIICHHE CUTHAN/IIYM. AOeppaluy ONTHKH.
BunbetupoBanue, rryOnHa pe3KOCTH.

CMmeskHble BOPOCHI PU3MKHN

[Tonsitue 06 untepdepenuuu u nudpaxkuuu. [Ipenensr NPUMEHUMOCTH T€OMETPUUYECKOM
ontuku. [lonsTre o nudppakuuu cBera. CBONCTBA U CTPOCHUE YEJIOBEYECKOT0 Tia3a. AGeppanuu

OIITHUKH.

YPOBEHB VII
(9 kaacc, 3aKka0uYnTeNbHBIN 3Tan; 10 ki1ace, pernonaabHbli 3Tanm; 11 kaace,

MYHHMUHUNAJIBHBINA 3TAI)

Paznen 10. HeOecHass Mexanuka (0a30BbIH HIMKJT)

§ 10.1. 3akonb! Kenuiepa, nBHKeHHE 10 JJUIHIICY

Dnurc, ero XapakTepUCTUKU — OoJsbllas M Majlas OCH, SKCLEHTPUCUTET. Tpu 3aKoHa
Kemiepa st cimydast 6071101 1IEHTpaibHOM Macchl. [loTeHnnanbHas SHeprusi B3auMOACHCTBUS
TOYEUHbIX Macc. Mmnynbc 1 MOMEHT umityibca. [lepunieHTp u anoueHTp, CKOPOCTh JBUKEHUS
B 9TUX Toukax. [lapaGonuyeckas (BTopas KOCMHYECKas) CKOPOCTh. DKCLIEHTPUCUTET U CKOPOCTHU
B [IEPULIEHTpPE 1apaboIibl U TUIEPOOIIBI.

§ 10.2. Hebecnast mexanuka B CosiHe4HOH cucTeme

XapakTepucTUKU OpOUT TIUIAaHET, KapJIMKOBBIX IUIaHET U acTtepounoB. KomerTbl, ux
nemkeHne B CosHeuHOW cucTeMe. ['eolleHTpuYeckas W TIeNMOLEHTPUYECKAs CKOpPOCTh.
MereopHble OTOKH, pauaHThl. MeXIIaHeTHbIe Nepesi€Thl o Tpaekropun Llanaepa—I omana.
Bemnkne nporuBocTosiHus Mapca. daza npoW3BOIBHOIO OCBEHIEHHOIO IIapa, PaBEHCTBO
TUHEHHON W TuomanHoil (a3. V3mMeHeHne BUAMMOMN SIPKOCTH IJIAHET W KOMET MO XOAy HX
JIBUKEHUS JJI CIydasl SJUIMITHYECKUX OpOUT ¢ yuérom (asbl. JIBMKEHHE CIIyTHHKOB IUIaHET.
Tperbst KOCMUYECKast CKOPOCTh, TPABUTALIMOHHAS CBSI3aHHOCTD CUCTEMBI.

§ 10.3. Cucrema Coanue — 3emas — Jlyna

XapakTtepuctuku opoutsl JlyHsl, mepureit u anoreii. ColHEUHbIE W JYHHBIE 3aTMEHUS
JUTSL cITydasi IPOU3BOJILHBIX paccTtosiHuil 10 Comnnia u JIyasl. KonbiieoOpa3Ho-TIOTHBIE 3aTMEHHUS
Comnna. [okpertus JIyHoit 3BE3/1 1 TImaHeT, yCiaoBus ux Habmonenuid. Jlnbpanuu JIyHbL.

§ 10.4. 3agaua 1ByX TeJ M 3BE3AHAS AUHAMMKA

Pacnpoctpanenue 3akoHoB Keruepa Ha ciydail mpou3BoibHBIX Macc. O000ménHbIi 111
3akoH Kemiepa mis smnuntudeckoro AsmxeHus. [IpuBenénnas macca. JlomiepoBckuil MeTon
OTKpPBITHSI M aHalM3a JIBOMHBIX CHCTEM M 3K30IUIaHET. DJIEMEHThl OpOUT JABOMHBIX 3BE3A U

AK30IUIaHeT (dJIeMEHTapHbIe ciiydau). BoccraHoBiIeHHE XapaKTEpUCTUK OPOUT JBOMHBIX 3BE3[
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U3 HaOMoeHUH (3NIeMeHTapHbIe ciaydan). J(BrkeHne 3BE37 B MoJIe IEHTPATHHO-CUMMETPHYHBIX
Macc (3BE3HBIX CKOIIEHUH, LIEHTPOB T'aJIaKTUK).

CMexHbIe BOIIPOCHI MATeMATHKH

Onnunc, CBSA3b pa3IMuYHBIX XapakTepUCTUK duunca. Ilnomans smmunca. Ilonstue
o mapabose u runepboine. TeopeMbl CHHYCOB M KOCUHYCOB. CII0)KEHUE U BBIYMTAHHE BEKTOPOB.
DopmyIibl TPUOTMKEHHOTO BBIYUCICHUS IS MAJIBIX ITapaMETPOB.

CMmeskHble BOPOCHI PU3MKHN

Wmnynbe, MOMEHT MHEpPLUMH, MOMEHT umMmnynbca. lloTeHuuanbHas  SHeprus
B3aMMOJICHCTBUSL TOUYEYHBIX MacC. 3aKOHbl COXPAHEHHS DSHEPIUH, HMIIYyJIbca U MOMEHTA
uMIyiabca Ui cioydas ToyeuHblX Macc. Kocmuueckue ckopoctu. J[IBuxkeHue B 1molie
cepruiecKu-CUMMETPUYHON MACCHI.

Paznen 11. HeOecnas cepa (6a30BbIH HMKJT)

§ 11.1. YpaBHeHue BpeMeHHU

Hctunnoe u cpeanee ConHue. VMCTMHHOE M cpelHEe COJIHEYHOE BpeMs, ypaBHEHUE
BPEMEHHU, €r0 XapaKTepHbIC 3HAUCHUsI HA MMPOTSHKEHUHU Toj1a. AHajgeMMa.

§ 11.2. AGeppauus cBeTa H NONPABKHU K KOOPAMHATAM CBETHJI

TornoneHTpuuecke 1 reoleHTpuIecKue KOOpArHaThl. VI3MeHeHne BUTMMBIX MTOJIOKEHUN
CBETWJI BcieacTBUE ABMKeHMs 3emud. [lapamnaktuueckuil u abeppalluOHHBIN SJUIMIICHI 3BE3]
Ha pa3HbIX OHKIMNTHYECKUX IUpoTax. llompaBkM K TeIUMOLIEHTPUYECKUM KOOpAMHATaM U
Jy4EBBIM CKOPOCTSIM 3BE3].

§ 11.3. IIpeneccusi ocu BpameHus 3emMiu

[IpenBapeHue paBHOAEHCTBUM, 3BE3AHBIN (CHUAEPUYECKHI) M TPONMHYECKUH TOMABI, UX
COOTHOLIEHHUE. VI3MeHeHHe 3KBaTOPUANbHBIX M 3KIUINTUYECKUX KOOPAMHAT 3BE3J BCIIEJICTBUE
npeneccud. HyTanus (kauecTBEHHO).

CMeskHbIe BOIIPOCHI MATEMATHKH

Pabora ¢ rpaduxkamu u Tabnunamu. JluHelHas anmpokcumaus, OIpeneiIeHHe
KOA(p(UIMEHTOB JUHEHHON 3aBUCHMOCTH. OIlEeHKa NOTPEelIHOCTeH NPSMBIX U KOCBEHHBIX
n3Mepenuil. [loHsaTHE 0 cpeaHEKBAAPAaTHIECKOM OTKIOHEHUH.

CMmesknble Bonpochl GU3NKH

MoOMEeHT cuiibl, MOMEHT HMITYJIbCa, UMIYJIbC MOMEHTa Ccuibl. OCHOBHOE YypaBHEHHE

JUHAMHWKHU BpalaTCJIbHOTIO ABHUKCHUA.
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YPOBEHD VIII

(10 kaace, 3aKII0YUTENbHBIN 3Tan; 11 KiIacc, peruoHaJIbLHbIH 3TAI)

Pasznea 12. dnemenThl acTpodu3uku (0a30Bblii yPOBEHb)

§ 12.1. KBanToBasi npupoaa csera

KBanToBo-mexanuueckass Mojenb aroma. [loHaTtne 00 SHEPreTHYEeCKUX YpPOBHIX
9eKTpoHOB. KBaHTOBbIE M BOJIHOBbIE CBOicTBa cBeTa. DoTOHBL, QoTOdPdeKT. DHeprus u
HMMITYJIbC KBAaHTOB, CBSI3b C YaCTOTOM W IJIMHOM BOHBL. JlaBmenue cBera. Dddekt [lolinTnHra—
Pobeprcona.

§ 12.2. OcHOBBI CHIEKTPAJBHOI0 AHAJIN3A

Cnexktp wusnydenus. [loHsATHE CHEKTpadbHOM JMHUM H3IYYEHUS M IOTJIOIICHMS,
JMHENYaThli U HEeTPEPhIBHBIN criekTp. CHeKTp aromMa BOJOPOAA U BOJOPOAONOI0OHBIX HOHOB.
Bunel 3ananus cniektpa (Kak GyHKIIMYM YaCTOThI WM JITMHBI BOJIHBI).

§ 12.3. CnexkTp M3/1yueHus 3BE3]1

XapakTepHbIil BUJ CIEKTpa U3Ty4eHHs aOCONIOTHO YEPHOTO Tena. 3aKOH CMEICHHUS
Buna. ®oromerpuueckue cucremsl UBVRI, noxkasarenu nsera. llBeroBas temmeparypa.
Bonomerpuueckast 3BE34Has BeIMUUHA, OOIOMeTprIecKas monpaska. [loreMHeHHe qUCKOB 3BE3 ]
K Kparo.

§ 12.4. Knaccuduxanus 38€31

CnexTpasibHble KJIAacChl 3BE3M, HMX CBI3b C 3¢ GdekTuBHON TemrepaTypoil. Kiaccer
CBETMMOCTHU 3BE37 (CBEPXTMTaHTbI, TUTAHTBI, KapiauKkH). [luarpaMMbl «CIEKTP-CBETUMOCTb» H
«uet-cBetuMocTh» (I'epummpynra—~Paccena), riaBHas mnocnenoBareabHOCTh. COOTHOIIEHUE
Macca—CBETUMOCTb JJIs 3BE37] IIaBHOW MOCIIE0BaTEIbHOCTH.

§ 12.5. SinepHas pu3uKa M MeXaHNU3Mbl JHEPrOBbICICHHUA 3BE3]

JluHamuueckasi, TeIJIoBas U siepHast MIKaJIbl, UX XapakTepHble BpeMeHa. CBs3b Macchl U
sHeprun mokos. Jlepekr maccel, SHEprus CBSI3U U 3aBUCUMOCTh YIEIBHOM 3HEPruH CBS3U
OT 4Kcia HyKJIOHOB. CHHTE3 U pacnaj, BblJeJIeHNe YHEPruU (KaueCTBEHHO). 3aKOHbI COXPAaHEHUS
3apsfa M DSHEPruM B sJEpHbIX peakuusax. CBoilcTBa 3JIE€MEHTAPHBIX YAaCTHIL. Y CIIOBUS
IIPOTEKAaHUsl TEPMOSACPHBIX PEAKINM B HEAPAX 3BE3]1, IPOTOH-IPOTOHHBIN KA. HelitpuHo.

§ 12.6. JBoJrOLUsI HOPMAJIBHBIX 3BE3]1

3Bé3moobpazoBanue, ero obmactu B [amaktmke. Macca Jlxwunaca. Tumbsl 3BE3THOTO
HacelleHus1 B rajakTtukax. Cragus IWIaBHOM mocienoBaTenbHOCTH. CTaaus KpacHOrO TMIaHTa,
CUHTE3 TSDKENBIX JIEMEHTOB B sJipe. PaBHOBecue U mepeHoc SHEPTUu B 3BE3/1aX. DBOJIIOLIMOHHbBIE

TPCKU MAJIOMACCUBHBIX U MAaCCUBHBIX 3BE3] Ha AuarpaMmme FepumnpyHra—PacceJla, BHU/JI 3TOH
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JUarpaMMbl JJIs 3BE3AHBIX CKOIUICHHMH, OINpPEAENIEHHE HMX BO3pacTa IO IOJIOKEHUIO «TOYKH
MIOBOPOTa». 3BE3/IHBIE ACCOIUALIUY.

§ 12.7. Illyabcupyomue nepeMeHHbIe 3BE3/AbI

Hedenapl, X XapaKTepUCTUKH. 3aBUCUMOCTb NEPUOA—CBETUMOCTb, OIpEIeICHHE
paccrosnuii. IlpencraBieHue o moNOCe HECTAOMIBHOCTH Ha JuarpaMme | epummpyHra—
Paccena. 3B€3p1 TN RR Jlupsl, nonronepuoauueckye nepeMeHHbIE 3BE3IBI.

§ 12.8. Ilo3aHue cTaaMu 3BOJTIOLMH 3BE3]]

benble kapnuku, HEWTpOHHBIE 3BE31bI, 4épHble nbIpel. [Ipenensr Yannapacekapa,
OnnenreiiMepa—BonkoBa. ['paButanmonnsiii paaunyc. HoBbie 3B€371p1. CBEpXHOBBIC 3BE3/bl, UX
KJaccu(uKalus ¥ OCHOBHBbIE CBOWCTBa. llnaHerapHble TyYMaHHOCTH M OCTATKH BCIBIIIEK
CBEepXHOBBIX. IIynbcapsl.

§ 12.9. Me:xx3Bé31Has cpeaa

[InotHOCTH, TEMIIEpATypa U XUMUYECKUI COCTAB MEX3BE3AHOM cpelbl. [TblieBbie oOaka.
Ob6nactu HI m HIL. Monekymspasie oOmaka. Jluams 21 cm. T'azoBeie u auddysasie
TYMaHHOCTH.

§ 12.10. I'alaKTHUKH U OCHOBBI KOCMOJIOTHH

Knaccudukanus u HabmogaTenpHble CBOMCTBA TajakTUK. MecTHas rpynmna rajlakTHK.
Tunel 3B€3qHOr0 HaceneHus. CBEpXMACCUBHbBIE YEPHBIE NbIPbl B rajlakTHUKaX, aKTUBHBIE sapa
rajlakTHK, KBa3zapbl. 3akoH Xa00ia, KpacHOE CMEIICHHUE.

CMeskHbIe BOIIPOChI MATeMATHKH

[IpousBonnas ¢yukuuu. MccnenoBanune (QyHKUIMH Ha OCHOBE  IPOM3BOJTHOM,
TE€OMETPUUYECKUN CMBICIT TIPOU3BOAHOM.

CMmeskHbIe BOpochl GU3NKH

KBanToBbie 1M BOJHOBBIE CBOMCTBa cBeTa. DOTOHBI. DHEPrus W UMIYIJIbBC (DOTOHOB.
Buemnwnit porosrddexr. Jlapnenne cpera. KBaHTOBO-MexaHu4ecKkass Mojesib atoMa. [locTynaTel
bopa. Cranuonapheie cocTosiHusl atroma. [loHsATHE 00 >HEpPreTHUecKUX YpPOBHIX 3JIEKTPOHOB
B arome. Bunel cnektpos. ChnexrpanbHblii  aHanm3. Chekrp aroma BoxopoAa U
BOJIOPOJIONIOAO0HBIX MOHOB. CBSi3b Macchl U 3SHepruu. JlepekT Macchl, SHEprusi CBSI3U U
ylenabHas SHEprusi CBs3U. 3aKOHBI COXpaHEHHUs B snepHoil ¢usmke. CuHTE3 W pacmaja saep.
TepmosinepHble peakiuu. OCHOBHBIE CBOWMCTBA 3JEMEHTApHBIX YACTULl (DJIEKTPOH, MPOTOH,
HEUTpOH, (oToH, HeliTprHO). CBOMCTBa HeabHOrO ra3a. [loHsaTHe 0 TeMmepaTtype, JaBIeHUU

ra3a, KOHOCHTpaluu YaCTHII.
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YPOBEHD IX

(10 xaacc, 3aKJII09YUTEIbHBII 3TaN)

Pa3znen 13. Hebecnasi cpepa (yriry0/1€HHBIN YPOBEHb)

§ 13.1. Cyrounble myTH cBeTHJ (00N Cory4daii)

OcHoBBI cepuueckoit TPUTOHOMETPUMU. [TapajutakTU4ECKU ~ TPEYTrOJBbHUK.
[IpeoOpa3oBaHusi TOPU3OHTAIBHBIX, HKBATOPUAIBHBIX M  JKIMOTHYECKMX  KOOPAMHAT.
Bbluucnenne yrioBoro paccTOsSHHUS MEXAY TOYKaMH HeOecHOH cdepsl misi HMPOU3BOJIBHOIO
ciydas. A3UMYTBI U 4aCOBBIE YIJIBI BOCX0/1a U 3aX0J1a CBETUJI I IPOM3BOJIBHOTO CKIIOHEHUS U
HIUPOTBHI.

§ 13.2. Cucrema Connne—3emasas—Jlyna (o0muii coxy4aii)

Bpamenve nMHMM @ y370B M JIMHUM  alcuj  JYHHOM OpOUTHI, TPOIUYECKUH,
AHOMAJIMCTUYECKUN U IpAaKOHUYECKUM Mecsibl. HakiioH JIyHHOM OpOUTHI K SKJIUIITUKE, YCIOBUS
JUISL HACTYIJIEHUSI COJIHEYHBIX M JIYHHBIX 3aTMEHUH pa3nuyHbIX THUHOB. L{MKIbI 3aT™MEHUH, capoc.
Cepun nokpsituil JIyHoi 3B€31 u maHer. [IpenenpHas skIunTUYEcKas MHAPOTAa U PACCTOSHUE
OT y3J1a JUIsl HACTYIUIEHUS 3aTMEHUH Pa3/IMYHbIX TUIIOB, IOKPBITUS 3BE3/bl WM IIJIAHETHI.

§ 13.3. /IBu:kenue 0,1M3KUX Tes B HeOe 3emutn (00mmii coryydaii)

Bunumerii myts JIyHBI M HCKYCCTBEHHBIX CIIyTHUKOB B HeOe 3emum. TpuaHTymsus
OMU3KUX OOBEKTOB (CHYTHUKOB, MeTeopoB). Yuér HechepuuHoctTH 3emian. OCHOBBI
COBPEMEHHBIX CUCTEM CITyTHUKOBOW HaBUTALUH.

§ 13.4. 'anakTH4Yeckas CHCTEMAa KOOPAMHAT

OcHOBHbIE TOYKM U OosbllIMe KPYrd, NpeoOpa3oBaHUs B APYrHe CHUCTEMbl HEOECHBIX
koopauHat. [lonoxkeHune neHTpa ['anakTUKM M rajJlakKTUYECKUX TIOJIIOCOB B HebOe 3emiu.
XapakTepHble IMOJIOKEHUS PA3IMYHBIX TUIIOB HEOECHBIX OOBEKTOB B TaJIaKTUYECKOH cHucTeMe
KOOpJUHAT.

CMeskHbIe BOIIPOCHI MAaTeMATHKH

OcHOBBI c(hepuueckoil TPUTOHOMETPUH, CHEepUUIECKHE TEOPEMBbl CUHYCOB U KOCHHYCOB.
[Tnomanp mapoBoro cnos, ydactka cdepbl. JluHeiiHas anmpokcumanus, ompeaeieHue eé

K03 PHUIIHEHTOB.
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YPOBEHD X

(11 kaacce, 3aKJII09UTEIbHBIN 3TAN)

Pa3nea 14. Hebecnas mexanuka (yriry01€éHHBIH IUKT)

§ 14.1. DnemMeHTHI OPOUT

[IpocTpaHCTBEHHOE I0JIOKEHUE OPOUTHI, KEIJIEPOBBI AJIEMEHThI, OCHOBHBIE TOYKU H
HarpaB/eHus. DJIEMEHThl MapaboiIMyecKod U TUNepOoINYecKod OpOUTHI. DKCLEHTPUCHUTET,
IPULENBHBIA TTapaMeTp U yroj MeXxay acuMnToTamu runepOoibl. OpOUTHl JBOWHBIX 3BE3N U
9K30IUIAHET B MPOEKIIMK Ha HeOecHYo chepy (0Ommmii ciydaii).

§ 14.2. /IBu:keHue B 1moJie TSZKECTH IABYX M (oJiee TeJl

Toukn Jlarpanxka. IlpunuBHoe yckopenue. Cdepa Xwmia, mnonocts Poma.
[IpencraBiaenne 00 ycroiumBOCTH cHucTeM. 3MeHeHHe OpOMT ManbIX IUIAHET M KOMET MpHU
cOMDKEHUN C OOJIBIIMMU IJIAaHETAaMH, AKTUBHbBIE M IACCUBHBbIC I'DAaBUTALIMOHHbIE MaHEBPBHI.
BeicoTa nmpunuBoB (35emMeHTapHas Teopus). [IpuiiuBHOe pa3pylieHne CIyTHUKOB (3J1eMEeHTapHas
teopust). [IpunnBHOe TpeHue (kauecTBEHHOE MPEACTABICHUE).

§ 14.3. /IBu:keHue cUCTEM € epeMEeHHOH Maccoil U JHepruen

VYpaBHenus Lluonkosckoro u Menepckoro. Teopema o Bupuasie Juisi TPaBUTALIMOHHO-
CBSI3aHHBIX CHCTEM. /[BM)KEHHE CIIyTHHKOB B arMoc(epax IUIaHET, JBH)KEHUE TeJl OKOJIO 3BE31
C CWIbHBIM 3BE3OHBIM BETPOM. OBOJIIOIMS TECHBIX JBOWHBIX cucteM. llonsarue
0 rPaBUTALIMOHHBIX BOJHAX.

CMeskHbIe BOITPOCHI MATEMATHKH

[Tapabona u rumepbona, UX reOMETpUYECKHE CBOMCTBA M XapakTepUCTHKHU. [loHsTHe
MPOU3BOJHON (PYHKIMH, €€ TEOMETPUUECKUN U PUZNYECKUI CMBICI.

Paznen 15. Acrpodusuka u kocmoJiorus (Yrory0JéHHbIA HUKJIT)

§ 15.1. ®opmyaa [lnanka

CrnekTpanbHas MOIIHOCTh M3JIY4YEHMs] €IUMHULBI MNoBepxHOocTH. Popmyna Ilnanka,
npubsmxenus Panes—/xunca u Buna, 001acTe MX NIPUMEHUMOCTH. SIpKOCTHAs TeMmepaTypa.
3akoH Kupxroda.

§ 15.2. I'mapocraTnyeckoe paBHOBecHe 3BE3]L

B3anmoaeiicTBre U3nydeHus C 3apsaamMu. [ HIpoCcTaTUYEeCKOEe PaBHOBECUE 3BE3, PEAEI
CBETUMOCTHU DJIIMHI TOHA.

§ 15.3. OCHOBBI CIIEKTPOCKONUH

Wntepdepentus u mudpakuus. [ucnepcus cBera, CHEKTpalbHble MpUOOpPHI (MpU3Ma,
TUQpPaKIMOHHAsS  peméTka). CrnektpanbHoe  paspemieHue.  CHeKTpbl  pa3jM4YHBIX

ACTPOHOMUHYCCKUX 00beKTOB. Biusuue TCMIICPATYPhbI CPCAbl HA IUPUHY CHCKTp&J’IBHOﬁ JIMHHUH.
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§ 15.4. Ilepenoc u3iyueHusi B cpeue

IIpenomnenue cera u arMmocepHas pedpakius Ui HTPOU3BOJBHOIO IOJOXKEHUS
o0bekTa. CreKkTpajabpHas 3aBUCUMOCTb MPEIOMIICHMS, «3€JEHBIN Tyu». BiausHue npenomiieHus
Ha SIPKOCTHBIE XapaKTEpUCTHKH 00bekToB. OnTtuueckas ToimuHa. IlormomieHne u paccesHue
cBera B armocepax 3emiM W IUlaHeT, 3akoH byrepa. OtpakeHue cBeTa pazIUYHBIMU
IOBEPXHOCTAMHU, 3aKkoH JlamOepra. Mex3BE3AHOE IIOIVIOIIEHUE CBETa, €ro 3aBUCHUMOCTb
OT AJAuHBI BOJHBI. M30BITOK LiBeTa, TPEXIBETHbIE AMArpaMMmbl, 3BE3[HAs BEJIMYMHA OOBEKTA
Ha 33JJaHHOM PACCTOSHHUH MPU HAIWYHMH TOTJIOUICHUs. MeToa (pOTOMETPUYECKOTO Mapajuiakca
OIpeIeNIEHUs] PaCCTOSTHUM 10 3BE3 .

§ 15.5. BceBoJiHOBasi acCTPOHOMMUS

[TpuéMHUKN W3Ty4YeHHUS B TaMMa-aCTPOHOMHH, PEHTI€HOBCKOHW, YIbTPaduOJIETOBOI,
UHpaKkpacHON U paanoacTpoHOMHUM. SIHCKUI. YTiIOBoe paspelieHue paguoTesIeCKONoB U
paauonHTEpHEpOMETPOB.

§ 15.6. ®u3nka atmocdep niaaHer

TemnnoBoii Oananc raneT U napHUKOBBIN 3pdexT. O30HOBBIHN €10l B aTMOchepe 3emiH,
ero omruueckue cpoiictBa. CepeOpucthie oOnaka. Ctpoenme armocdep maaHer CoJHEYHON
CHCTEMBI, IIpe/icTaBIeHus 00 aTMocepax 3K30IIaHET.

§ 15.7. Marnerusm Bo BcesieHHoO#

JIMnonapHOE€ MAarHUTHOE 1ojie. MarHuTHOE 10JI€ TOKOBOIO €J0sl. MarHuTHOE JaBJiCHUE.
Maruutocdepsl HeOeCHBIX Tel. DHEprusk MarHUTHOTO TOJIA U €ro Hepexoja B japyrue (Gpopmbl
DHEPIHUH.

§ 15.8. 'anakTUKA ¥ TAJIAKTHKHI

Crpoerre u MOp(hOJIOTUS TaJaKTHK PAa3IUYHbIX TUNOB. KpuBble BpalieHHs, TEMHas
MaTtepus. DYHKIMM CBETUMOCTH 3BE3], HadajabHass (QYHKIMS Macc, OTHOILIEHHE Macca—
ceetuMocThb. CooTHomenus Tammn—®umepa u ®adep—/xekcona.

§ 15.9. OcHOBBI TEOPUHU OTHOCUTEIBHOCTH

[IpyHIMII ~ OTHOCHUTENBHOCTH,  IPHUHLUMII ~ HWHBAPUAHTHOCTH  CKOPOCTH  CBETA.
[TpeoOpa3oBanus JlopeHua, pensaTUBUCTCKOE cloXkeHHe ckopocTeil. CokpalleHue IIMHBI U
3aMmejuieHne BpeMeHH. O¢dekT «cBeroBoro 3xo». PenstuBuctckuii addexr [omnepa.
['paBuTanimoHHOEe KpacHOoe cMmelleHue (B cinadbix noisx). I[IpeacraBieHue o rpaBUTAllMOHHOM
JMH3UPOBAHUU.

§ 15.10. Kocmosiorus

Kpynnomacmitabnast crpykrypa Bceenennoil. Ilpomuoe u Oynymee BceeneHHOIM.
Pacmupenne Bceenennoit. Macmrabupiii  daktop. Moxaenbs  OJHOPOTHOW  WM30TPOMTHOU

Bcenennoii. YpaBuenue ®puamana (KaueCTBEHHOE MOHHMAaHHWE), HIBOJIOLHS MAacCIITaOHOTO
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¢dakTopa B pamKax HbIOTOHOBCKOW (u3uku. Kpurndeckas minotHocte Becenennoit. bapuonnoe
BEILECTBO, TEMHAs MaTepus U TEMHas dHeprus. PelmKkToBoe n3ny4yeHue, ero CBOMCTBA.

CMexHBbIe BOIIPOCHI MATEMAaTHKHU

HNHTerpupoBanne npocTermmx (GyHKIHH U €ro reoMeTpuueckuii cMmbici. [Ipumokenue
Qg depeHraIbHbIX YPaBHEHUH B 3a/1a4ax 10 (PU3UKE U aCTPOHOMHUHU.

CMmeskHble Bonpochl GU3NKHU

Bonnosele coiicTBa cBeta. [lonsitue 06 unrepdepenunu, Tuppaxkium, TUCIEPCUU CBETA.
MaruutHoe mnosie. MarautHas wunaykuus. Cuina Awmnepa. Cuna Jlopenma. JIBukeHue
3apsYKEHHBIX 4YacTUL B MarHUTHOM Imoje. OCHOBBI CIIELMAIbHOW TEOPUU OTHOCHTEIBHOCTH.
[Tocrymarer DiiHmTewHa. [IpeobOpasoBanus JlopeHma. PensSTHBHCTCKHMIA 3aKOH CIIOKEHUS

CKOpOCTCfI. PenstuBucrckoe COKpall€HrueC QJIMHbI U 3aMCIJICHUC BPCMCHU.
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IMPUJIO)KEHHUE 2.
CIIPABOYHASI TH®OPMAIINUSA, PASPEINEHHASA K UCIOJIb30BAHHUIO
HA OJIMMIINAIE

OcHoBHbIE pU3NYECKHE U ACTPOHOMHUYECKHE TOCTOSTHHbIE

3_Kr—l_c—2

['paBUTALMOHHAs TOCTOSIHHAsA G = 6,672-10 ' m
CxopocTh cBeTa B BakyyMe ¢ = 2,998- 10% m/c
IMocrossunas Bonbiimana k = 1,38 102 M kr¢ 2K !
VYHuBepcanbHas ra3oBas nocrosinHas = 8,31 M>kr-¢ 2K ' -momp ™!

[Toctostnnas Credpana—bonsimana o = 5,67 10 8 krc 2K

2 -1

ITocrosnnag I1nanka h = 6,626- 10 kM ¢
Macca nporona my = 1,67 107 kr

Macca snexrpona me =9,11- 103 kr
DneMeHTapHbIi 3apsg e = 1,602 107" Kx
AcTtpoHoMHYecKas eauHua 1 a.e. = 1,496-1011 M
IMapcek 1 ik = 206 265 a.e. = 3,086-10'° m

[Tocrostanas Xab66na H = 72 (xm/c)/Mnxk

Jdannbie o CoJHire

Pamguyc 697 000 xm

Macca 1,989-1030 KT

CBetumocTh 3,88" 10% Br

Crnexrpanbublii knace G2

Bunumas 38é31Has BeauunHa —26,78™

AoGcomoTHas 6ojoMeTpryecKas 3BE3qHas Benuuuna +4,72"
[Tokaszarens nsera (B—V) +0,67™

O dextuBnas remnepatypa 5800 K

Cpennuii ropu30HTANBHBINA apauiakc 8,794"
VIHTerpanbHblii OTOK SHEPTHH Ha paccTosHun 3emmn 1360 Br/m®

TTOTOK SHEpriy B BHAMMEIX JydaxX Ha paccTosHun 3emn 600 Br/m”

Jdannbie o0 3emue
OxkcuentpucuteT opoutsl 0,0167
Tponmueckuii rox 365,24219 cytok

Cpennsist opOuTanbHast CKOpocThb 29,8 km/c
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Ilepuon Bpamenus 23 yaca 56 munyT 04 cexyH/bl

Hakion skBaTopa k sximntuke Ha 3moxy 2000 roga: 23° 26' 21,45"
DkBaTOpHalIbHBIN paauyc 6378,14 km

[Monspusiii paguyc 6356,77 km

Macca 5,974-10* kr

3

CpenHsist IIOTHOCTD 5,52 I'CM

O6BéMHBII cocTaB atMochepsl: N, (78%), O, (21%), Ar (~1%).

Jdannbie o Jlyne

Cpennee paccrosinue ot 3emiin 384 400 km
MunumanpHoe pacctosgHue ot 3emin 356 410 km
MakcumansHoe pacctosinue ot 3emiuu 406 700 km
Cpennuii sxkcueHTpucuteT opoutsr 0,055

Haknon minockoctu opOouThI K sxmuntuke 5°09’
Cunepuueckuit (3BE€31HbIH) iepuoa obpamienus 27,321 662 cyTok
Cunommnueckuii nepuona odpamenus 29,530 589 cyrok
Pannyc 1738 km

[Tepuon npeneccun y310B opOuTsl 18,6 et

Macca 7,348-1022 kr i 1/81,3 maccel 3emnu
CpeHsist INIOTHOCTH 3,34 r-cM

Busyanbaoe reomerpuueckoe anpoemo 0,12

Buaumast 3B€3/1Has BeMUYMHA B TIOJIHOJIYHUE —12,7"

Buaumas 3BE3Has BeIMYKMHA B IEpBOii/moceanel uersepta —10,5™
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OUSNYECKHUE XAPAKTEPUCTUKHU COJIHIA U IIVTAHET

Ilnanera Macca Pagmnyc Iaor-| Ilepuox |Hakuon |I'eo- | Buna.
HOCTH | BpallleHUsl |3KBATOP (MeTP.[3Be3/1-
BOKPYI OCH (a K IJIOC-| aJIb- | HasA
KOCTH | 0exo |Bejiu-
opouTHI ynHAa*
Ke Mmacevl | km |paduycet| 2iem” epaoycol
3emnu 3emnu
CounHue 1,989:10% | 332946 (697000 109,3 | 1,41 | 25,380 cyr. 7,25 - 1-26,8
Mepkypuii | 3,302:107{0,052712439,7| 0,3825 | 5,42 | 58,646 cyr. 0,00 0,10 | -0,1
Benepa 4,869:10**0,81476 [6051,8| 0,9488 | 5,20 243,019 177,36 | 0,65 | 4.4
CyT.**
Semiist 5,974-10**(1,00000 |6378,1| 1,0000 | 5,52 | 23,934 wac | 23,45 |037| —
Mapc 6,419-10%|0,10745|3397,2| 0,5326 | 3,93 | 24,623 9ac | 25,19 |0,15|-2,0
fOrmrep | 1,899-10%7| 317,94 | 71492 | 11,209 | 1,33 | 9,924 uac 3,13 10,52 | 2,7
CarypH 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 | 16,11 uac 28,31 041 | 7.8

* JJIA HanOOJIbIIEH OJIOHTalUU BHYTPCHHUX IIJIAHET W CPCAHCTO IPOTUBOCTOSHUA

BHCIITHUX IIJIAHCT.

** — oOpaTHOE BpallleHHE.

XAPAKTEPUCTHUKH OPBUT IIVIAHET

Ilnanera | boabmas noiayoch | IkcueHTt- | Hakion k| Ilepuoa |[Cunoamveckuid
PHMCHTET |IIJIOCKOCTH| O0palleHUsI nepuoj
HKJINNTHKH

MIH KM a.e. 2paoycul cym.
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 cyr. 5839
Semist 149,6 1,0000 0,0167 0,000 365,26 cyT. —
Mapc 227.9 1,5237 0,0934 1,850 686,98 cyT. 780,0
FOnuTep 778,3 35,2028 0,0483 1,308 11,862 ner 398,9
CarypH 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
Hentyn 4504,3 | 30,0611 | 0,0097 1,774 164,79 ner 367,5

34




XAPAKTEPUCTUKHN HEKOTOPBIX CIIYTHUKOB IIJIAHET

Cnytauk | Macca |Pagmyc (IlnotHocTs| Paamyc Hepuon |I'eomer-| Buaumasi
opouTHI (00pailieHusi| pu4. 3BE3aHAs
aJaL0eno| BeIHYnHA*
Ke KM e/em3 KM cym. m
3emin
JTyma 7,348-10%| 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
Jleitmoc 1,8-10° | ~6 1,7 23460 | 126244 | 0,07 12,4
FOnurep
o 8,94-10% | 1815 3,55 421800 | 1,769138 | 0,61 5,0
EBpora 4,.8-10% | 1569 3,01 671100 | 3,551181 | 0,64 53
Famnven | 1,48-107 | 2631 1,94 1070400 | 7,154553 | 0,42 4,6
Kammcro | 1,08-10% | 2400 1,86 1882800 | 16,68902 | 0,20 57
Carypn
Tedust 7,55-10° | 530 1,21 294660 | 1,887802 | 0,9 10,2
JTiona 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
Turtan 1,35-10% | 2575 1,88 1221850 | 1594542 | 0,21 8,2
et 1,88:10*' | 730 1,21 3560800 | 79,33018 | 0,2 ~11,0
Ypau
Mupanna | 6,33-10" | 235,8 1,15 129900 | 1,413479 | 0,27 16,3
ApHDITB 1,7-10*" | 578,9 1,56 190900 | 2,520379 | 0,34 14,2
Vm6prons | 1,27-10%" | 584,7 1,52 266000 | 4,144177 | 0,18 14,8
Turanmst | 3,49-10%' | 788,9 1,70 436300 | 8,705872 | 0,27 13,7
OGepor | 3,03-10*' | 7614 1,64 583500 | 13,46324 | 0,24 13,9
Henrtyn
Tputon | 2,14-10%| 1350 2,07 354800 | 5,87685%* | 0,7 13,5

* AJIA ITOJTHOJYHU S UJIN CPEAHETO IPOTUBOCTOSAHMA BHCIIHUX IIJIAHCT.

** — 0OpaTHOE HAIpaBJICHUE BPAIICHHUS.
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®OPMY.JIbI IPUBJINKEHOI'O BEIYNCJIEHAA

sin x = tg x = x;
sin(a + x) = sin o + x cos a;

cos(a + x) = cos o — x sin a;

tg(a+x)=tga+ ;

1+x)"=1+nx

(x <<'1, yruibl BBIpaXarTCs B paJIlaHax).
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IMPUJIO)KEHHUE 3.
MPUMEPHI OJINMITAAJTHBIX 3A TAHUI

Ne 1 (nynkm npoepammvr — 1.3, kameeopus cnoscnocmu — 1, wkonoHoil sman, 4—=38
Kaacewl)

YcaoBue. Jlyna nosépHyra k 3emiie ogHOW cTOpoHOH. Bpamaercsa nu JlyHa BOKpyr
cBoei ocu?

Pemenue. Ecou 651 JlyHa He Bpamjanack, TO B JBYX MPOTHUBOIOJOKHBIX TOYKAaX CBOEH
opOuTHI OHA ObLIa ObI MOBEPHYTA K 3emile pa3HbIMH cTOpoHamu. B peansHocTu JlyHa Bpamaetcs

BOKPYT CBOEH OCH C TEM K€ IIEPUOAOM, UTO U BOKPYT 3EMIIH.

Ne 2 (nynkm npoepammer — 2.2, kamezopus cinodxcnocmu — 1, MyHUYUnaivbHouli dman,
7—38 Knaccwi)

YcaoBue. B MoMeHT nponéra aBromaruueckoil craHuuu «HoBble ropru3oHTHD) BOIM3U
[Tnyrona B 2015 r. on Obu1 yganén ot 3emun Ha 32 a.e. CKOJbKO BpPEMEHU HIEN CUTHAN OT
«HoBBIX TOpU30HTOBY» K 3emiie?

Pemenne. 1 actpoHomuueckas eauHuia (cpennee paccrosiuue ot 3emun g0 ComnHIa)
paBHa 150 miH kM, u cBer npoxoauT e€ 3a 500 c. Paccrosinue ot «HOBBIX TOpU30HTOB» 10

3emun curnain nporaet 3a 500-32 = 16 000 c, wiu okono 4,5 4.

Ne 3 (nynkm npocpammer — 3.1, kamezopusi cnodxcHocmu — 2, MyHUYUNAiIbHulll dman,
7—38 Knaccwi)

YcaoBue. C kakoil nuHelHON ckopocTbio aBmxkercs Cankt-IlerepOypr (mmpota 60°)
3a cuéT BpamieHus: 3eMJIM BOKPYT CBOEi ocu?

Cnpasounvie oannvie: paanyc 3eman Rz = 6400 km.

Pemenne. Touka Ha »HKBaTope 3eMiM 3a CYET CYTOYHOIO BpAILICHUS JIBUKETCS
€O CKOpocThiO 21R3 / (24-3600) = 0,5 km/c. Paguyc mapanienu Ha MIMPOTE ¢ MEHbIIE paguyca
skBaTopa B (cos @) pa3. Takum oOpazom, jammHa mapamiend 60° B 2 pa3a MeHbIE, 4YeM JJIMHA
skBaTopa. CrenoBaTenbHO, JIMHEHHAs cKopocTh nBMkeHus IlerepOypra B 2 pa3a MeHblle, YyeM

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

Ne 4 (nynkm npoepammer — 4.2, kameeopus croxcnocmu — 1, wkonvnviti sman, 8—10

Kacewl)
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YcaoBue. 3eMisIHE OTIIPABIIIN MTOCJIAaHUE K 00UTAaeMOil MiaHeTe, oOpamaronencss BOKpyr
3Be3nbl T Kurta (paccrostHue 3,65 mk). CkoNbKO JIeT HOpUIETCS OXHUAATh OTBETA, €CIHU
MPEANOI0KUTb, YTO KUTEIH NaJEKON MJIAHETHI OTIPABST €ro cpa3y Mo MOoTy4YeHUU cCUrHaia?

Pemenue. PaccrosiHue 10 miaHeTHOM cuctemsl paBHO 3,65 nk, wim 3,65:3,26 = 11,9
CBETOBBIX JieT. CUTHAJI JIOJHKEH MPOMTHU 3TO PACCTOSHUE JBAXKIbI, T. €. MPOUTH 23,8 CBETOBBIX

roaa. To ectb 3emiisiHaM NpUIETCS KAaTh OTBeTa 23,8 roxa.

Ne 5 (nynkm npoepammer — 4.3, kamezopus cioxcHocmu — 2, MYHUYUNAbHbIL IMAn,
7—9 Knaccwi)

YcaoBue. Kometa NEOWISE (o603nauenne C/2020 F3) ngocturia mepBoit 3BE3MHON
BeIMYMHBI B Havaure utoiis 2020 1. u Obuta BUIHA B co3Be3uu Bo3naudero. Ha kakux mmporax eé
MOKHO ObUTO HaOmonate B Poccum, ecnu g storo CousHIle AOMKHO ObLIO OBITH TiIyOke 6°
1101 TOPU30HTOM?

Pemenne. Bosuuunii — ceBepHOE co3Be3/11€, KOTOPOE BUIHO HAJl TOPU3OHTOM MO YTPO
Ha Bcell Tepputopun Poccuu, rie B Hayane Mo HACTYIMaeT Houb. [109TOMy BO3MOKHOCTH €€
HAOJIOICHUST OTIPEISIISICTCS TOIBKO HAcTyIuIeHHeM TéMHOUM Houn. CkioHeHue CoJHIIA B Havale
uioJs paBHO O = +23°. UToObI B HUKHEH KynbMUHAIUU B CeBEpHOM MOTYIIAPUH OHO 0Ka3aioch

Ha BBICOTE He Oouiblie /1 = — 6°, TOJDKHO BBINOJIHATHCS YCIOBHUE:
h<-90°+ ¢+ 0.
371ech (p — MUPOTa MECTa, paBHAsE TAKKUM 00pa3oMm:
0<90°+h-5=061°.

To ectb KOMeTy MOKHO OBLIO HaOMIOIATh FOXKHEE 61-i mapasieny.

Ne 6 (nynxkm npoepammer — 4.5, kamezopus cnosxcnocmu — 1, wikonvusiii sman, 8—I10
Kaaccol)

Yeaosue. 21 nexabps 2020 r. muanersl FOmurep m CaTypH BCTYNAT B TECHOE
COeZIMHEHUE, pacioarasichk B co3pe3iuu Kozepora. MoxHo s OyzeT ux HaOIr01aTh B 3TOT JACHb
Y B KaKOE BPEMS CyTOK?

Pemenune. 21 nexabpst — BOIM3M 3UMHEro cojHiectossHuss — CoJHIle pacroiaraercs
B co3Be3quu Crpenbla, 3anagHee Kozepora. IOmurep m CaTypH pacmnonararorcs K BOCTOKY

oT COHHL[E[ " MOT'YT HEJOJIT'O Ha6J'IIO,Z[aTBCSI BCUYCPOM, MMOCJIC HACTYIJICHUSA TECMHOTHI.
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Ne 7 (nynkm npoecpammer — 5.1, kamezopusi cnoscnocmu — 2, wikoavusii sman, 9—I10
Kiaccol)

YcaoBue. C moBepxHOCTH Kako# m1aHeThl COTHEYHOM cucTeMbl 3emMitst OyIeT BRITISACTh
spue Bcero? [louemy?

Pemenne. OueBuHO, 3TO JTOKHA OBITh KaKas-TO U3 OJIM3KUX K 3eMJIe IJIaHET — IUIaHEeTa
3emMHOM rpynnsl. [Ipu HaOmonenuu ¢ Mapca 3emiis IBJIsieTCsl BHYTPEHHEN IJIaHETOM M B MOMEHT
commxenust ¢ MapcoMm MoBEpHYTa K HEMY HOYHOM CTOPOHOH. 3eMysi Moria Obl ObITh OYEHBb
ApKOM MpU HAOJIIOJEHUU C MOBEPXHOCTU BeHepbl, HO 3Ta IUIaHETa OKyTaHa IUIOTHBIM CJIOEM
00J1aK0OB, HUKaKUEe HEOECHBIE CBETHUIIA C €€ MOBEPXHOCTH HE BHIHBL. B WTOTE sipue Bcero 3emiist

MOYET BBIMISAETh C MOBEPXHOCTH MepKypusi.

Ne 8 (nynxm npoepammor — 6.1, kamezopus croxcnocmu — 1, wkonvuwvid sman, 10—I11
Kaaccol)

YcaoBue. Kakas mimanera npoxoauT Oosblee paccrosinue mno opoure 3a 1 rom — Mape
i FOnurep? OpOuTsl cuntaTh KpyroBbiIMu. OOOCHYITE CBOIi OTBET.

Pemenue. I1o III 3axkony Kennepa (T2 /a®) = const. CKOpOCTh IUTAaHETHI PaBHA!
V=2nal/T =2na/ (const‘a3)'/2 = (2n/const) / a” .

3HauuT, 4eM O0JIbIlIe 3HaUeHUE OONBIION MOTYOCH MIAHETHI (paguyca OpOUTHI IUTAHETHI),
TEM MEHbBIIE JI0JKHA OBITh CKOPOCTh IUIaHEThl. TakuM o0Opa3zom, ueM Jaibllie IUIaHeTa OT
ConHua, TeM MEHBILIEE PACCTOSTHUE OHA MTPOXOIUT 3a EAUHUILY BpeMeHH. To ectb Mapc npoiaér
6onblee paccrosHue 3a 1 rox, uem FOnurep.

Ilpumeyanue: anbTepHATUBHBIE CHOCOOBI HAaXOXKJIEHUS 3aBUCUMOCTH CKOPOCTH OT
pamuyca opoutsl (uepe3 o600mEnnbIi Il 3axkon Kemnepa, pemienue 3agaun 0 paBHOMEPHOM
JIBIDKEHUU
[0 OKPYXXHOCTH, NMEPBYI0 KOCMHUYECKYIO CKOPOCTh M T. II.) IPHU OTCYTCTBHM OHIMOOK TaKxke

OLICHUBAIOTCs ITOJIHBIM Oamiom.

Ne 9 (nynkm npoepammor — 7.1, kamezopus croxcnocmu — 1, wikononwid sman, 10—I11
Kaacc)

YcaoBue. Teneckon nMeer nuamerp oObekTHBa 32 cM. MIMeeT u CMBICI MPOBOAUTH C
HUM BU3YyalibHbIe HaOmoAeHus ¢ yBenudenuem 30x? 50x?

Pemenne. PaBHO3paukoBoe yBenMUeHUE Ui 3TOTO Teneckona pasHo M = D/d~40. 3aech

D — nuameTtp 00bEKTHBA TEJECKONA, a d — AUaMeTp 3payka Iia3a, KOTOpbId Mbl 6epéM paBHBIM
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8 mM. Ecnu yBenuueHue MEHBIIE PaBHO3PAYKOBOTO, YACTh CBETa, COOPAHHOTO OOBEKTHUBOM,
He Oymer momamath B Tha3 HaOmomatens. Ilosromy yBenmumdyenwe 30X HCMONB30BATh
OeccMBICIeHHO. A BOT yBenmdeHue S0X HEMHOro 0O0Jbllle paBHO3PAYKOBOTO, M C HUM XOPOIIO
NPOBOJUTHh HAOJIOJCHUS OOBEKTOB MAJIEKOr0 KOCMOCa (3BE3AHBIX CKOILICHUH, TyMaHHOCTEH,

TaJIaKTHUK).

Ne 10 (nyuxkm npoepammor — 2.2, 4.1, 8§ — mamemamuka, kamezopusi C1I0#CHOCMU — 2,
wironbHwslll sman, 11 krace)

YcaoBue. Macca ranmaktuku M87 paBHa 3-10"? macc CounHia, yrioBoil mauametrp 7',
paccTostHuE 10 He€ 55 MUJUTMOHOB CBETOBBIX JieT. HaliiuTe CpeTHIOI0 TIJIOTHOCTD TaJIAKTHKH.

Pemenne. Boipaxas maccy Connma B Kmiorpammax, moiydaeM 6-10% kr. Pammyc
ramakTHKA R paBeH 55 MUIH CBETOBBIX Jer-sin 772 = 55 Thic. cBeToBBIX Jet, mwim 5-10% .
CpenHsis INIOTHOCTh rajJaKTUKH paBHa:

p= (3M/ATR?) ~ 1070 kr/v’.

Ne 11 (nynxm npoepammuel—- 8.1, kameeopus croxcHocmu — 1, MyHUYUNATbHBILU IMAn,
10—11 knaccwi)

YcaoBue. Hekoropas 3Be31a BueTBepo Oosbiie u BaBoe xoioaHee Connua. Bo ckonbko
pa3 €€ CBETUMOCTb IPEBBIIIAET COTHEUHYIO?

Pemenne. Ilo 3akony Credana—bonbpiiMaHa CBETUMOCTh 3BE€3/bl MPONOPLHMOHAIbHA
KBaJpaTy €€ paamyca M 4YETBEPTOM CTENeHW Ttemmeparypbl. [[03TOMy CBETMMOCTH JTaHHOM
3B€3/1bl IO OTHOIIEHHIO K COJHIy COCTaBUT 42-(1/2)4 = 1. 3Be3na cpaBHutcs ¢ ConHIlEeM 1O

CBCTHMOCTH.

Ne 12 (nynxm npoepammor — 8.2, kameeopus croxcHocmu — 1, WKOIbHLIN 3Man,
11 knacc)

YcaoBue. Teneckony QoCTymnHbI 3BE31bI 18-i1 3BE3AHON BenuuuHbl. BujgHa v B HEro
TeCHas JIBOMHAs 3Be€3/1a, KaKJasi KOMIOHEHTa KOTopoil uMeeT 19-10 3BE31HyI0 BenuunuHy? OTBET
obocHyiiTe.

Pemenne. [lo onpeneneHnio 3BE3MHON BEIMYMHBI 3BE€37a N-U BEIMYMHBI SIpU€ 3BE3]IbI

(n+1)-i Bemuuunbl B 100 13

~ 2,5 paza. JIBe 3Be3nbl 19-if BenUUMHEI sipue OJTHOM 3Be3/bl 19-1 ke
BEJIMYMHBI TONBKO B 2 pasza. CremoBarenbHO, Takas JIBOWHAas ciabee, yem 3Be3na 18-i

BCJIIMYHHBI, U TCJIICCKOITY HEAOCTYITHA.
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Ne 13 (nynkm npoepammer — 8.3, kamezopus croxcHocmu — 2, MYHUYUNATbHBIU IMAn,
10—11 knaccwi)

YcaoBue. Spuaiimmas 38e3na HouHOro Heba 3emuun — Cupuyc umeer 6ieck —1,47" u
napasutakc 0,38”. Kakyto 3B€31Hy10 Benuunay umen Cupuyc, ecinu Obl oH 3aHsu1 MecTo ColtHIa
B IIEHTpE Hamell rmiaHeTHoM cuctempl? CuuTaTh, YTO PaaUyC OpPOUTHI 3eMJIM MPU ITOM ObI
HE U3MEHUJICS.

Pemenne. PaccrosHme 1m0 3Be3mbl 7, BBIPAKEHHOE B Mmapcekax, ectb (1/m),
rne © — e& mnapawiakc. Jma Cupuyca 3TO pacCTOSHHE IMOJy4aeTcs paBHbBIM 2,6 TIK,
nm (2,6:206 265)~540 000 a.e. Ecau 661 Cupuyc okazancs Ha mecte CoJiHIIa, OH cTan Obl

B 540 000 pas Gmmke u B (540 000)* = 2,9-10'" pa3 spue. DTO COOTBEICTBYET pasHHIEC B

3BE3HBIX BemmumHax B 2,5 1g (2.9-10')

-30™.

2,6. B utore Cupuyc cBetuin Obl B HEOE Kak 3Be3/a

Ne 14 (nynxm npoepammor — 10.1, kameeopus croxcHocmu — 2, MYHUYUNAIbHLIL IMAn,
11 knacc)

YcaoBue. VckycCTBEHHBIN CHYTHUK HPOXOIUT TOYKY Iepures Ha BbicoTe 300 kM
HaJl TIOBEPXHOCThIO 3emiiu B 12 4 110 MOCKOBCKOMY BpeMEHM Kaxoe BOocKpeceHbe. Haiinute
paccTosiHHe OT IIeHTpa 3eMJIH IO CITyTHHKA, KOTJIa OH HaXOJHUTCS B aroree.

Pemenne. OpOutaneHelil nepuoa cnyTHuka 7' paBeH B ToyHOCTU 7 cyTkaM. CpaBHUBas
ero ¢ opourtanbHbIM neproaoM Jlynsl 11, (27,32 cyTok), onpeaensieM 00JbIIyIo M0J1yoch OpOUTHI

cnytHuka u3 Il 3akona Kemepa:
a=1L (T/TL)Z/3 =155,1 THIC. KM.

PaccrosiHue B mepuree paBHO cymMMeE BBICOTHI U paauyca 3emid, rp=(R+h) = 6670 kM.

Taxum 0Opa3oM, paccTOsTHHE B aroree:

ra=2a—rp=303,5 TBIC. KM.
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