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BBEJEHUE

Hacrosimme meroandeckne peKOMEHIAUWH TMOATOTOBJICHBI LEHTPAIBHOM METOIMYECKON
KOMHCCHEN M0 AaCTPOHOMHMHM BCEPOCCHUHCKOW OJIMMIIMAJbl IIKOJbHUKOB W HaNpaBJICHbl Ha
IIOMOIIb COOTBETCTBYIOIIUM NPEAMETHO-METOAUYECKUM KOMHUCCHUSM B COCTaBJIICHUHU 3aJaHU
JUIS. IIKOJBHOTO ¥ MYHHIIMOAIBHOIO 3TalOB BCEPOCCHUMCKOW OJMMMMUAIbI IIKOJIBHUKOB 10
acTpoHOMHUH B cyObekTax Poccuiickoit deneparum.

JlaHHBIi Marepuan COAEPKUT PEKOMEHJALMH 10 CTPYKType W TEeMaTHKE 3aJaHui
LIKOJIBHOTO M MYHMIMIIAJBHOTO 3TAllOB OJIMMIMAJbI 10 aCTPOHOMUHU, YCIIOBHSM IPOBEICHUS
ATUX ATAlOB, MaTEPUATBHO-TEXHUYECKOMY OOECIICUCHUI0, & TAKXKE CHUCTEME OIICHUBAHUS U
MpoLEeAype OIpeieleHNs ModeuTeNel U IPU3epOB COOTBETCTBYIOIUX ITAIOB.

LlenTpanbHass  OpPEeIMETHO-METOIWYECKAs]  KOMHCCHSI 1O  acCTPOHOMHHM  JKEJlaeT
OpraHM3aTopaM yCIeXxOB B IPOBEACHUH IIKOJBHOIO U MYHUIMIIAJBHOIO 3Tana oauMmnuansl. [1o
JOOBIM BOIIPOCAM, CBSI3aHHBIM C JAHHBIMHU dTallaMH MOYKHO OOpPaTUTHCS MO 3JIEKTPOHHOM MOUTe

K mpeacemarento komuccuu mpodeccopy A.C. PacropryeBy (ampec rastor@sai.msu.ru) u

3amectuTento npencenatens komuccuu O.C. YronpHHUKOBY (aapec ougolnikov(@gmail.com).
Metoaudeckie  peKOMEHIAIMK  JJI  I[IKOJIBHOTO WM MYHHUIIMIAIBHOTO  JTaloB

BCEPOCCUHCKOM OMUMIMHAIBl IIKOJPHUKOB MO actpoHomuu B 2010/2011 yuebHOM TOmY

YTBEPKICHBI Ha 3aCeIaHUHU [IEHTPATHLHOW TPEIMETHO-METOIUIECKOH KOMHUCCHH 10 aCTPOHOMHUU

(mpotoxoit ot 27 mast 2010 roma).

3amecTuTeNb npeceaaTes

LEHTPATTbHOW METOJANYECKON KOMUCCHUHU MO ACTPOHOMUH,

Kann.wus.-mat. HAyK : O.C. YTonbpHHUKOB


mailto:ougolnikov@gmail.com
mailto:rastor@sai.msu.ru
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MNPOTOKOJI

3aCCaaHuAd HCHTpaHBHOﬁ METOANYECKON KOMUCCHH I10 ACTPOHOMUU

BCEPOCCUICKON OJIMMMIHUAbI IIKOJIbHUKOB

27 mag 2010 roga

HpucyrcrBoBamu: A.C. Pacropryes, O.C. VYrompaukoB, A.M. TarapHUKOB,

E.H. ®anees.

Caymaun:
1. Meroauueckue pEeKOMEHIAIMM 1O COCTaBJICHHUIO 3aJaHUM  IIKOJBHOTO U
MYHUIUTIATBHOTO A3TaroB BcepoccHilckol  OMMMITMAIBl  IIKOJBHUKOB TI0 aCTPOHOMHHU B

2010/2011 yue6nom roxy — O.C. YToabHHUKOB.

IMocTranoBniu:
1. Meroanueckue pEeKOMEHJAMM 1O COCTABICHUIO 33JaHUN  IIKOJBHOTO U
MYHHIMOAIBHOIO 3TanoB BcepoccuicKkol OMMMMIMa[bpl IIKOJbHUKOB [0 acCTPOHOMHUHU B

2010/2011 yyebHOM TOIy YTBEPIUTH.

[Ipencenarens HeHTpaIbHOM MTPEAMETHO-METOINYECKOM
KOMHCCHUH 110 aCTPOHOMUHU

BC@pOCCHﬁCKOﬁ OJIMMIIMAabl IIKOJIbHUKOB,

[Tpodeccop MI'Y
A.C. PactopryeB

M. M.B. JlJomoHOCOBa
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OBIIUE NPUHIIUIBI PASPABOTKH 3AJIAHUI

[[IxonbHBIE W MYHUIMIAIBHBIM 3Tanbl BCEPOCCHUICKONM OJUMIIAAJbI IIKOJIBHUKOB
SBJSIFOTCSA €€ NEPBBIMM JIBYMsl dTanaMu. VX [enpro SBISETCS MOOLIPEHHE Y UIKOJIbHUKOB
WHTEpeca K H3YYCHHIO TOTO WJIM HHOTO TMpEeAMETa M BBIICICHHE TANaHTJIMUBBIX PEOSAT I
y4acTHs B oclieyronux sranax OnumMnuaibl.

OcCHOBHBIE TIPUHITUIIBI, B COOTBETCTBHUU C KOTOPHIMH (DOPMUPYIOTCS 3a/laHUsl TOTO WIIH
WHOTO 3Tana BCEPOCCUUCKOW OJMMIIMAbI IIKOJBHUKOB IO aCTPOHOMHH, OIMCAaHbl B KHUIE
«Bcepoccuiickas olMMIIMaga MIKOJBHUKOB MO acTpoHoMuH B 2006 roay» (aBTOpP-COCTABUTEIND
O.C. VYronpHukoB, ®enepanbHoe AreHTcTBO Io obOpazoBanuto P®, AIIKulIIIPO, 2006). B
2010/2011 romy MeTOaWMYECKHE PEKOMEHIAIIMU TI0 COCTABJICHHUIO 3aJaHUN  OJIMMITHA]IBI
cocTaBJIeHbI B COOTBETCTBUM ¢ [lonoxkeHneM o BCepOCCHIICKON OJIMMIMA/IE IIKOJIBHUKOB (J1anee
[Tonoxenue), npuHsATOro MuHHUCTEpCTBOM 00pa3oBaHusi W Hayku Poccuiickoit @enepanuu B
2009 roxy (mpukas ot 2 nekadpst 2009 r. Ne 695).

B cootBercTBUM ¢ naHHBIM [losiokeHHEM, IMIKOJBHBIA 3Tal BCEPOCCUMCKON OJMMITAA]IBI
IIKOJILHUKOB TMPOBOAUTCS ¢ 1 OKTsAOps 1o 15 HoAOps, pazpaboTka 3alaHUl TPOU3BOIAUTCS
MYHUIUINAIBHON  IpeIMETHO-METOANYecKOor komuccued. Jlanuwiii astan  OnuMnuabl
MPOBOJIUTCS CPEIM IIKOIBHUKOB 5-11 kimaccoB. Pekomenmyercs mpoBOIUTH 3TOT 3Tal B MATH
BO3PACTHBIX Mapaiensx: 5-6, 7-8, 9, 10 u 11 knaccel. [ns ka0l U3 BO3pacTHBIX Mapajijienen
JOJKeH OBbITh MPEVIOKEH CBOW KOMIUIEKT 3aJaHuil, TpU STOM HEKOTOpbIE 3aJaHUs MOTYT
BXOJIUTh B KOMIUIEKTBI IO HECKOJIBKUM BO3PACTHBIM MapajuiesisiM (Kak B MJIEHTUYHOM, TaKk U B
OTIMYAIOIIEHCS (POPMYIIUPOBKE).

Hcxons u3 neneit n 3aa4 MKOJIBHOTO ATana BCEPOCCUUCKON OJTMMITHA/IBI IO aCTPOHOMHH,
PEKOMEHIyeTCsl Mmpeyiaratb HIKOJIbHUKAaM IO 6 HE CBSI3aHHBIX ApYr C ApyroMm 3azanuil. Ha
IKOJIBHOM 3Tane 4-5 u3 3Tux 6 3a7aHuil TOJDKHBI UMETh OJHOCIIONKHYIO CTPYKTYpPY PEIICHHS,
CBSI3aHHYIO C MMPUMEHEHHEM OJIHOTO-JIBYX aCTPOHOMHYECKUX (PAKTOB MM (PH3UUECKUX 3aKOHOB
(3amaHusi TIEPBOM KaTeropuu). 1-2 3amaHus MOJDKHBI OBITh 3aJaHUSIMH BTOPOM KaTETOPHH,
TpeOyIOIMMH TOCIEeI0BATEILHOTO MPUMEHEHUS Cpa3y HECKOJbKUX (akToB WK 3aKOoHOB. [Ipu
9TOM CHCTeMa OICHMBAaHHUS BCEX 3aJlaHUil JODKHA OBITh HMACHTUYHON. Pexomenmyercs
OlLIEHUBATh penieHue no 8-6amibHOM cucteme (0T 0 10 8). B HMCKIIOYMTENBHBIX Clyyasx, Hpu
MOJTHOM PEHIEHUH C TPEAJIOKECHHEM HJIEH, PaCIIUPAIONUX W JOMOJHSIOMMX 33JaHHUE, MOKET
OBbITH BBICTABJICHA OIIEHKA B 9 0aiioB.

Tematnka 3amaHuil BBIOMpPAETCS HCXOIs M3 CIOUCKAa BOIMPOCOB, PEKOMEHIYEMbBIX

MIPEAMETHO-METOANYECKON  KOMHUCCHUEH  BCEPOCCHUHCKOM  OJIMMIIMAAbl  IIKOJIBHUKOB IO
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aCTPOHOMHUHM NpHU noAroroBke K sranam Osmmnuazns! (cMm. Ilpuioxkenme). JlaHHBIM crMcok
pazpaboran s 9, 10 u 11 kiaccoB, OJIHAKO MPU COCTABJICHUM 3aJaHUN HYKHO MPHUHSTH BO
BHHUMaHUE, YTO IIKOJIbHBIMA 3Tal MPOBOAMTCA B Hadaje y4eOHOTo roja, M 3a/JaHusl JTOJKHBI
OPUEHTHPOBATHCSA HA MPOrpaMMy HPEAbIAYLIMX JIET W MEpPBbIe MYHKTHI MPOTrpaMMbl TEKYILIETO
roga. Ilpu cocraBnenun 3amanuii g 5-6 m 7-8 Kilacca HCIOJIB3YeTCSl TEMAaTHKa IEPBBIX
myHKTOB CIHCKa BOIIPOCOB BMECTE C OCHOBHBIMU HaYaJIbHBIMH aCTPOHOMUYECKUMU MOHITHSIMU
u ¢akTaMu, BXOASIIKMMHU B IPOrpaMMy Kypca eCTeCTBO3HAHUSI.

Kaxxnoe u3 3amanmii 11g 9, 10 u 11 ki1accoB TOJDKHO OBITH CBSI3aHO C Pa3HBIMHU BOIIPOCAMHM
U3 METOJHMYECKOro crucka. TakuMm oOpa3oM, JocTHraercs cOaJaHCUPOBAHHOCTh KOMILIEKTa
3aJIaHA 110 TEMaM.

Ha nepBoM sTane cocraBieHus 3ajaHii HEOOXOAUMO CO3/1aTh 0a3y JaHHBIX, COAEPIKAIIUX
MPUMEPHO BJIBOE OOJbIlIee YUCIO 3alaHUN-KaHAMIATOB, YEM 3TO TpeOyeTcs Al MPOBEIACHHUS
srana Onumnuazapl. 3aJaHus OPOXOAAT HE3aBUCHUMYIO DJKCIEPTU3Y B MYHHUIMIIAIBHOU
METOJAMYECKON KOMHUCCHHU, Ha OCHOBE KOTOpoul ¢opmupyetcsi Ooyiee y3kui KomruiekT. Jlanmee
3aJlaHUsl paclpeeNsaioTcs MO BO3PACTHBIM KaTEropHsiM, UCXOAs U3 TpeOOBAHUM, ONMUCAHHBIX
Bblie. ChOpMUPOBAHHBIM KOMIUIEKT MPOXOAMUT MOBTOPHYIO SKCIEPTH3Yy B MYHUIMMIAIBHOM
IIPEIMETHO-METOINYECKON KOMUCCHUHU.

Bmecre ¢ 3amaHusAMM MyHUIMNAIbHAs MPEIMETHO-METOAMYECKAass KOMHUCCHS JIOJDKHA
MOJATOTOBUTh W YTBEPAUTH IOJIHbIE PEIIEHUS U PEKOMEHJALMU JJS UIKOJBHOTO JKIOPH IO
OLICHUBAHUIO KaXJ0T0 U3 3aJaHUN.

3ajaHus MYHHULUIIQIBHOIO JTala BCEPOCCHUHCKOM  OJIMMIMAABl  LIKOJBHUKOB IIO
acCTpOHOMUH  (OPMHUPYET TMPEAMETHO-METOAMYECKass KOMHUCCHS CcyObekTa Poccuiickoii
®enepany. MyHununanbHbi 3Tan OaUMNIMAIEL 10 ACTPOHOMUM MPOBOJIUTCS € 25 HOSOps 10
15 nexabps cpenu MIKOJNBHUKOB 7-11 KiaccoB, KOTOpBIE ienecoo0pa3HO pas/euTh Ha YEThIpe
Bo3pacTHble napamtenu: 7-8, 9, 10 m 11 xyaccel. DTO pazleneHue aHaJOTUYHO LIKOJIBHOMY
JTany, KpOME OTCYTCTBYIOIIEH B MYHUIMIAJIBHOM 3Tane napauenu 5-6 kinaccos. [TpuHnumel
dbopMUpOBaHUS KOMIUIEKTa 3a/JaHUi MYHUIMIAIBHOTO JTalma BO MHOTOM aHAJIOTMYHBI
IIKOJILHOMY 3Tally, TOJIBKO 37ech M3 O TMpeanaraeMbiX 3aJaHuil 2-3 JOKHBI  OBITH
MHOT'OCTYIIEHYAThIMM 3aJjauaMi BTOPOW KaTerOpuM CIOXKHOCTU. Tak Kak MyHHUIMIIAJIbHBIN 3TaIl,
B cooTBeTcTBUU ¢ [lonoxeHueM, MpoBOAUTCS B HOsIOpe-ekadpe, B 3aJaHUsl MOYKHO BKJIHOYATh
0o0JIbIlIee KOJIMYECTBO BOIIPOCOB MPOrpaMMbl TeKyIero roga ooyuenus (st 10-11 kimaccos).

[Ipouienypa cocraBiieHHs 3aJaHU MYHUIMOAIBHOTO H3Tala aHAJIOTMYHA IIKOJIbHOMY
sramy. llepBoHawanmbHast 0a3a 3adaHuil MOJBEpraercs SKCIEpTH3e, IOCIe Yero 3aJaHust

pacnpeacisiroTCd MmO  BO3PACTHBIM  MapaJuICIIM B COOTBECTCTBUU CO CIIMCKOM BOITPOCOB,
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PEKOMEHIyeMBIX [EHTPaIbHOU MPEAMETHO-METOANYECKON Komuccueil (cm. Ilpumoxenue).
['OTOBBIII KOMIUIEKT 3aJlaHUl BHOBb MPOXOJUT SKCHEPTU3Y B PETHOHAIBHOW MPEIMETHO-
METOJAMYECKON KOMHUCCHU TI0 aCTPOHOMHUHU. BMecTe ¢ yCIOBUSMHU 3alaHUid pa3paldaThIBAIOTCS U

YTBCPIKAAOTCA HO,Z[pO6HBIe PCUICHUA U PCKOMCHAAINU JJIA JKIOPH 11O €TI0 ITPOBEPKE.
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NPUMEPHI 3ATAHUH IIKOJHbHOTI'O U MYHHUIIMITAJIBHOI'O DTAIIOB

[Tpumepsl xapakTepHbIX 3a7aHuil | ¥ 2 KaTeropuu CI0XHOCTH, (GOPMUPYIOIIUX KOMIUIEKT
NIEPBBIX JBYX JTAllOB BCEPOCCHUNCKON OJIMMIIAAIBI IIKOJIBHUKOB IO ACTPOHOMHHU B YKa3aHHBIX
BBIIIIE COOTHOLIEHUSX, NPHUBENEHBI B KHUre «Bcepoccuiickas oJuMMIHNana LIKOJBHUKOB 11O
actponomuu B 2006 roxy» (aBTop-coctaButenb O.C. YronsHukos, denepanbHoe AT€HTCTBO O
oOpazoBanuio PO, AIIK u [IIT1PO, 2006). B aToif KkHUTEe NpUMeEpbI 3aJaHUI YKa3bIBAIOTCS IS
KaX/I0T0 U3 IyHKTOB MeToauuyeckod mporpammbl Onumnuans! (cM. Ilpuiaoxkenue). Huke

MPUBCACHO CIIC HCCKOJILKO 3aJIaHUM lu?2 KaTCropuu CJIOXKHOCTHU.

8 K1acc ¥ MOJIOXKE

3aganue kareropum 1. B omepe wuranpsHckoro kommosutopa Jxakomo Ilyuunnm
«Manam barepdnsity (Umo-Umo-can) omua u3 repoeB (IIuHKepTOH) B MEpBOM ACWCTBUH
CIEKTakis moeT cieayromee: «M TelcAya 3Be3 HA HAac CMOTPUT CBOUMH IJIa3aMm».

HOI[TBGPI[I/ITC HJIN OIIPOBCPIrHUTE CJIIOBA HI/IHKCPTOHa C aCTpOHOMHQCCKOﬁ TOYKHU 3PCHUA.

Pemenne. [Tunkepron, B npuHnune, npas. Ha Bcem 3Be31HOM HeOe OKOJIO 6 ThICAY 3BE31,
BUIUMBIX HEBOOPYIKCHHBIM I'JIa30M. W3 Hux mosoBWHA B K&)K,HBIffI MOMCHT BPECMCHHU HaXOAWUTCA
Haj ropu3oHToM. OnHako cialble 3Be3/bl HE OYOyT BUAHBI HU3KO HaJ FOPU30HTOM, OCOOEHHO
€ClIi TPO3payHOCTh aTMocdepbl HE OYeHb Xopoulas. B uTore, Ha 3Be3gHOM HeOe MOKHO

YBUJIETH 1-2 ThHICSIUU 3BE3/I.

3aganue kateropuu 2. B oIMH U TOT e JE€Hb OBbUIM 3apETUCTPUPOBAHBI CIEIYIOIIHE
COOBITHS (BpeMsI — BCEMUPHOE):

- coObITHE A - 3emierpsicenue B SAlnonun B 12 gac 02 mMuH;

- coObiTue B - oOpa3zoBanue naraa Ha Comnnie B 12 gac 10 mus;

- coositue C - Bcbiika Ha Conuie B 12 yac 12 MuH.

YTo MOKHO CKa3aTh O MOCIEIOBATEIBHOCTH ITUX COOBITHI BO BpEeMEHU?

Pemenne. Paccrossane ot ComHma no 3eMid cocTaBiisieT okoyio 149.6 MmH KM, a CBET
pacnpoctpansietcss co ckopoctbio 300000 xMm/c, mpoxoas JaHHOE paccTosiHHE 3a § MHUHYT 19

cexyna. [Toaromy Bce coObiTrst Ha CoJHIIE TPOUCXOAT HA § C TUIITHUM MHUHYT PaHbIIE, YeEM MBI
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ux peructpupyeM. IlosTomy u3 Tpex coObITHi mepBbIM Hpousounuio coOeitue B (4yTh panee

12402m), 3atem coobitre A (124902m) u, Hakonen, coobiTue C (He3agonro 1o 124904m).

9 kJacc

3aganue kateropum 1. OnuH HauMHAKOUMN JIOOUTENb ACTPOHOMHUHM PACCKA3bIBAJ, UTO

BHJIETI, KaK 3BE3/IbI «JIETEIN CHU3Y BBepX». Bo3moxkHo i1 Takoe? OTBET 000CHYHTE.

Pemenne. Takoe BonHe MOKeT ObITh. Ecii MeTE€Op JETUT TOPU3OHTAIEHO OTHOCUTEIHHO
HaOmroaTeNs (Kak MoKa3aHo Ha PUCYHKE), MPUOIMXKAsICh K HEMY, TO OH YBUAUT €T0 MOJET CHU3Y
BBepX. [l «mamaromux 3Be3N», OTHOCSIIMXCA K METEOPHBIM IOTOKaM, TakKas CHUTYaIlus

HACTYIIUT, €CJIM paJHaHT IIOTOKa 6y,Z[€T HaxXoaUuTbCA BOJIM3H TOPHU3O0HTA.

MeTeop

\

\4

Habnwpatens

—e—

/?Mﬂﬂ

3ananue kareropuu 2. [lpunumas nnuny skBaTopa 3emiu paBHod 40000 kM, HalguTe
OmuOKy (8 KM) MONTOTHI MOJOKEHHSI Ha DKBATOPE, €CIU JIONTOTa ONpeAeNsieTcs] U3 MOoKa3aHun

4acoB C OLIMOKOW BO BpeMeHHU | MUH.

Pemenne. Touka, HaxoAsMIasICsl HA SKBATOpPE, KaK U BCsSl MOBEPXHOCTh 3€MIIM, 3aBEpLIAET
MOJIHBIN 000POT BOKPYT OCH BpallleHHsl Hameil ruiaHeTsl 3a 24 yaca otHocuTensHo CorHIA U 3a
23u56M — oTHOCUTENbHO 3Be3d. JIJisi OIEHKM OHMOKKM W3MEpeHUN [aHHas pa3HUla
HecymectBeHHa. Ecnu 24 yaca cootBetctByoT 40000 KM, TO 1 MUHYTa OyJI€T COOTBETCTBOBATH
27.8 kM. VIMeHHO TakuM OyJaeT pacCTOSHUE MEXIYy JABYMsS TOUYKAaMHM HKBAaTOpa, Ha KOTOPBIX
COJIHEYHBII MOJJCHh HACTYNUT C WHTEPBAIOM B 1 MHUHYTY, 1 MMEHHO TakoW OyJer omuoOka

HU3MCPCHUSA JOJITOTHI.

10 xnacc
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3ax[a}me KaTeropuun 1. I/IBBGCTHO, 9TO BPEMS HACTYIIJICHUS OKCAaHCKUX IIPUIINBOB KaXKJIbIi

JeHb cMeltaercs npumepHo Ha 50 MunyT. [Touemy?

Pemenne. Bpemss okeaHCKMX MNPUIMBOB oOIpenensercs mnojoxeHueM JIyHel Ha HeOe.
JlBurasicb 1Mo opouTe B CTOPOHY, IPOTHBOIOJIOKHYIO BHUAMMOMY BpAIIECHUIO 3BE3HOrO HeOa,
JlyHa kaxaplii 1€Hb KYJIbMUHHUPYET NMpUMEPHO HAa 50 MUHYT MO3XKe, YEM B MPEAbIAYLINI JIEHb,
3aBepuias MOJHBIM HUKJI 3a 29.5 nHeW — 3a cuHoamueckuit nmepuon Jlynel. Ha 50 munyT

CMCIIACTCA U BpEMA IIPUITUBOB.

3aganue kateropuu 2. B myHkTe A B 3eHUTE HAOIIOMaeTCSI METEOP, UMErOIIHiA O6meck 0™,
B mynkre B 3T0T 3xe MeTeop Obu1 BuaeH Ha BbicoTe 30° Hag ropuzonToM. Kakoi Omeck ObLT y

Hero B 3ToM nyHkTe? [lormomennem cBeta B atMmocdepe npeHeopedb.

Pemenne. fIBiieHuMs METEOpPOB MNPOMCXOAAT Ha BbicoTax mnopsaka 100 xm. Oto
3HAQUUTEIILHO MEHBIIE paanyca 3eMiId, W Ui PEUIeHHs 3aJadd MBI MOXKeM 3a0bITh O
chepuYHOCTH HaIIeH IJIAaHEThl M CUUTATh €€ TUIOCKOW. M3 pucyHKa BHUIHO, YTO PacCTOSHHUE OT
MeTeopa 10 Touku B, rre on Obut BuaeH Ha BeicoTe 30°, B (1/sin30°)=2 pasa Oobime, yeM u3
TOYKH A, HaxozsIencs npsiMo noj mereopom. CrenoBaTenbHO, ero Oieck B Touke B 6e3 ydera

aTMOC(l)CpHOFO IOorjaomeHusa COCTaBHII

m=0+51g2 =1.5.

Meteop

11 xnacc

3ananue kateropumn 1. BeHepa BcTynuia B TeCHOE coelMHEHHE ¢ MapcoM. Y Kakoul u3

JBYX IUIAHET BUIMMBIN THAMETP B 9TO BpeMs OOJbIe?
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Pemenne. Bo Bpemsi coenuHeHuss Benepa HaxomuTcs K Ham Ommke, yemM Mapc, BHe
3aBHUCHMOCTH OT CBoeil koH¢urypanun. Jlmamerp Benepsr Oonpme nuamerpa Mapca,

CJIEIOBATENBHO, €€ YIJIOBbIE pa3Mephl ObLIH TakKe OOJIbIIIE.

3ana}me KaTeropuun 2. B xenrteIix JIydax 3BC3/bI A u B cBersar OINHAKOBO, a B KpAaCHBIX

nyyax 3Be3qa B Ha 0.1™ spue, uem 3Be3na A. Kakas u3 3Be3n ropsiuee?

Pemenue. Kak m3BecTHO, 4eM ropsidee 3Be3/la, TEM B 00Jiee KOPOTKOBOJHOBYIO 00J1acTh
CIIEKTpa MoMaiaeT MaKCUMYM €€ U3NyueHus. B HamieM ciydae B criekTpe 3Be3bl B mpeobianaer
JUITMHHOBOJIHOBOE (KpacHOE) H3Jy4YeHHEe, M €CIM Ha MyTH OT 3eMJIM K OTUM 3Be3/laM HeT
OOJILIIIOI0 KOIWYECTBA MEXK3BE3HOM IBIIH, MOTJIOMIAIONIEH CBET 3BE3] M MEHSIONIEH ero IBeT,

TO 3Be€3/1a A Topsuee 3Be31b1 B.
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MMPOLEAYPA INPOBEJAEHUA IIKOJIBHOT'O U MYHUILIUTIAJIBHOI'O
ITAIIOB

IIKONBHBIH W MYHULMINAIBHBIA 3Talbl BCEPOCCUHCKONW OJIUMIIMAIbI IIKOJBHHUKOB IO
aCTPOHOMUM IPOBOJATCS B OAUH Typ. YUyacTHUKM OIUMNMAAbl U CONPOBOXKIAIOLINE UX JIMIA
(71 MyHMLIMIIQIBHOTO 3Tara) JOJKHBI ObITh NMPEIYNPEeXIeHbl 0 HEOOXOAUMOCTH MPUOBITH Ha
MecTo mnpoBefieHuss He MeHee deM 3a 20-30 muHyT A0 ero Hadana. OHM IpPUTJIAIIArOTCA Ha
npeBapuTeNbHOe cOoOpaHHe, HAa KOTOPOM OIJIAlIalOTCs MpaBuia MpoBeneHuss OnuMmuaibl,
IIPEJICTABIISIETCS. COCTaB OprkoMurera u Kopu. Ilocme atoro ywactHuku Oaumnuanbl
pacnpenensoTcs 1o ayJUTOPHSIM.

Jnsa mnposenenuss stanoB OiuMIUaAbl OpPraHU3alMOHHBIM KOMHUTET MpEAOCTaBIISIET
ayIUTOPUM B KOJMYECTBE, ONPEAEIAEMOM 4YHUCIOM Yy4yacTHUKOB Onmmnuazasl. B kaxnoit
ayJIMTOPUH JIOJDKHBI HAXOJUTHCS He OoJiee 15 y4acTHUKOB, Kbl U3 KOTOPBIX JOJDKEH CUIETh
3a OTAENbHOU MapToil. BHE 3aBUCUMOCTH OT UX KOJIMYECTBA, YHACTHUKU OJUMITHA/IBI 0 KaXKI0H
BO3pDacTHOM TIpynme JOJKHBI HaxOMUThCS B Pa3HbIX ayauTopusix. KaxaoMy ydacTHHKY
Onumnuaasl OPrKOMHUTET AOJDKEH IPENOCTaBUTh PYUKYy, KapaHZall, JIMHEWKY, PE3UHKY IS
CTHpAHUS U IYCTYIO TETPAAb CO IITAMIIOM OPraHU3aLlMOHHOIO KOMUTETA. B Kaknol ayauropuu
JIOJDKHBI OBITh TaKKe 3alacHble KAHLEISAPCKUE MPUHAIJICHKHOCTH U KaJbKynarop. B teueHue
Bcero Typa Onumnuanbl B KaXJIOM ayJUTOpPHUM HaXOAWUTCS HaOonarenb, Ha3HauaeMbIi
OpraHu3alMoOHHBIM KomuTeToM. Ilepen Hauanmom paboTel yyacTHUKHM OIUMOUAABI MUIIYT HA
00JIOKKE TeTpaau CBOK (aMHINIO, UMS M OTYECTBO, HOMEp KJacca W IIKOJbI, palloH H
HACEJICHHBIN ITyHKT.

[To oxoHYaHWM OpPraHMU3allMOHHOW YacTH y4YaCTHUKaM BBINAIOTCS JIMCTHI C 3aJaHUSIMHU,
COOTBETCTBYIOIIMMHU WX BO3pacTHOW mapaiend. Habmiomatenb oTMmedaeT Bpemsl BBIIAYH
3ajanuil. Ha pemenuwe 3agaHuii IIKOJIBHOIO M MYHUIMNAJIBHOTO 3TanoB OiuMnuaasl 1o
aCTPOHOMUH IIKOJIbHUKaM 9 Kjlacca M MOJIOKE OTBOAUTCS 3 yaca, mkoiapHuKaM 10 u 11 kimaccos
— 4 yaca. YYaCTHUKM HAYMHAIOT BBIMOJHATH 33/1aHUs CO BTOPOM CTpaHMIIBI TETPAAM, OCTABIISAS
MEepBYIO0 CcTpaHully 4ucToil. [lo kemaHui ydacTHMKa OH MOYKET HCIHOJIb30BaTh HECKOJIBKO
MOCJIEAHUX CTPAHMI] TETPaayu MOJ YEPHOBUK, C/I€JaB Ha HUX COOTBETCTBYIOILYIO MOMETKY. [Ipu
HEXBaTKE MecCTa B TETpaau HaOJII0/aTeslb BBIJAET YYAaCTHHUKY JONOJHUTENbHYI TeTpaib. Ilo
OKOHYaHHUH pabOThI BTOPast TETPaIb BKJIAIbIBAETCS B IEPBYIO.

Bo spems pabomwi nao 3a0anusmu yuacmuux Onumnuadsl umeem npago.

1. [Tonp3oBaTbest MOOBIMU CBOMMHU KaHLEISAPCKUMH MPUHAAJICKHOCTAMHU HapsIy C

BbIIAHHBIMU OPTKOMUTCTOM.
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2. [Tonp3oBaTbesi COOCTBEHHBIM HEMPOrPAMMUPYEMBIM KalbKYJISTOPOM, a TaKxke
MIPOCHUTH HAOJIIOIATEINsI BpEMEHHO NMPEOCTaBUTh €MY KaIbKYJISTOP.

3. OO6pamarbcss ¢ BOMpocamMu IO TOBOAY YCIOBHW 3ajad, Npuriamas K cede
HaOJroAaTeNs HOJHIATHEM PYKH.

4. [TpuHUMAaTh POAYKTHI MUTAHUS.

5. BpemeHHO MOKHIaTh ayAUTOPUIO B CONPOBOXKACHUHM HAOIOJATENs, OCTABISS B
ayJUTOPUH CBOIO TETPAIIb.

Bo epemsa pabomvi Hao 3a0anusmu yuacmuuxy 3anpewjaemcs:

1. Tlomp3oBaTbcs MOOMIIBHBIM TeNle()OHOM (B J11000i €ro PyHKIUH).

2. Tlomp3oBaThbcs MPOTPaAaMMUPYEMBIM KaIBbKYIISITOPOM WM MEPEHOCHBIM KOMITBIOTEPOM.

3. Tlomp3oBaTbcsi KaKUMHU-THOO UCTOYHMKAMU HH(GOpPMAIHMH, 32 MUCKIIOUYCHHEM JIMCTOB
CO CrpaBOYHOM MH(OpMaIUe, pa31aBaeMbIX OPIKOMUTETOM NEPE] TYPOM.

4.  OOpamarscs ¢ BONpOcaMu K KOMY-JIH00, KpoMe HaOoAaTess, YWIEHOB OPrKOMUTETa
1 JKIOPH.

5. Tlpou3BoaMTh 3aNKcCH HA COOCTBEHHYIO Oymary, He BbIJJaHHYIO OPTKOMUTETOM.

6. 3ampemiaercs 0JJHOBPEMEHHBIN BBIXOJ U3 AyAUTOPUH IBYX U 00OJI€€ yUaCTHUKOB.

[Ipy mnpoBeaeHMM MYHHMLIMIAIBHOTO JTama JMIA, COMNPOBOXKIAIOIINE YYACTHUKOB
Onumnuangsl, HE UMEIOT NPaBO MOAXOAWTH K ayAUTOPHUSAM, T/e paboOTalOT yYaCTHUKH, 0
OKOHYAHUS dTara BO BCEX AyJUTOPHUAX. YUYACTHUKH, JOCPOYHO CHIABIIME CBOM PabOTHI, MOTYT
IOPONTH K CONPOBOXAAIOLIMM, HO HE MOTYT BO3BpamaTtbcs K ayauropusiM. Ilo oxoHdaHum
paboThI Bce yYaCTHUKU MOKHUIAIOT ayIMTOPHIO, OCTABJISIS B HEll TeTpaay ¢ PELICHUsIMH.

[Tocne 3aBepmieHust pabOTHl YYaCTHUKOB OHH MEPEXOAAT BMECTE C COMPOBOXKIAIOIIMMU B
KOH(epeHI1I-3aJ1 WK OOJIBbIIYI0 ay JUTOPHIO, TJIe TPOBOAMUTCA 3aKI0UUTeIbHOE codpanue. [lepen
HUMH MO’KET BBICTYIIUTh WIEH OPIKOMUTETA U JKIOPH € KPAaTKUM pa300poM 3aJaHHM.

OTnenbHOE TIOMEIIEHUE IS JKIOPH JIOJDKHO OBITh MPEAOCTaBICHO OPTKOMHUTETOM Ha BECh
neHb npoBeneHust OMMMIUAABI, MPH HAJAOOHOCTH — W HA CIEAYIOUMHA JeHb. UNeHBl >KIOpU
JOJDKHBI TIPUOBITH Ha MecTO TmpoBefeHrss ONMMMIUansl HE TO3JHEe, YeM depe3 2 daca Iociie
Hayana paboThl yyacTHUKOB. [Ipencenarens opu (WM €ro 3aMecTUTeNb) U 1-2 uieHa Kiopu
JIOJDKHBI TPUOBITH K Hayally 3Tana M MepHoANYeCKH 00XOAUTh ayJJUTOPUH, OTBEYas Ha BOIPOCHI

Y4aCTHHUKOB 110 YCJIOBHIO 3a7a4.
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MPOIIEAYPA OLIEHUBAHUA PEINEHUN Y IOJABEIEHUS UTOTOB

Pemenne kaxxaoro 3ajaHusi OLEHUBAeTCs MO 8-0aJUIbHONW CHCTEME C BO3MOXHOCTBIO
BBICTaBJICHUsI OICHKM B 9 OamnoB. bonbmas dacte w3 »tux 8 OamioB (He MeHee 4-5)
BBICTABJIACTCS 32 NPABWIbHOE NOHMMAaHUE y4acTHUKOM OJMMIUaAbl CYyTH IPEIOCTABIEHHOTO
BOMpoca M BBIOOp myTH pemieHusi. OctaBmmiecs Oaibl BBICTABISIOTCS 32 IPaBHIBHOCTh
pacyeToB, aKKypaTHYIO U MOJIHYIO [10J1ady OTBETA.

MaxkcuManbHasi OIIEHKa 3a KaXJoe 3a/JaHue OJMHAKOBAa W HE 3aBUCUT OT TEMBI,
OCBEIIAeMOM B 3a/laHUH, U KaTETOPUH CIIOKHOCTH. TakuM 00pa3oM, JOCTUTAETCS MaKCUMaJIbHAs
HE3aBHCHMOCTb PE3YyJbTaTOB IIKOJIBHOIO M MYHUUUNAIBHOTO JTanoB OnuMnuaasl OT
KOHKPETHBIX MPEANOYTEeHUH KaXkJIOTO IIKOJIbHUKA MO TeMaM B Kypce acCTPOHOMHUHU U CMEXKHBIX
JUCIIUILITNH.

CymmapHasi OLEHKa 3a BeCh JTall (IIKOJIBHBIM WM MYHHMLMIANbHBINA) coCTaBisieT 48
6amnoB. IlobGemurenem sTama CTAaHOBUTCA YYAaCTHUK, HaOpaBIIMI MaKCHUMajbHOE KOJIUYECTBO
O0asioB B CBOEW Bo3pacTHOM mapamienu. [lpuszepamu Onumnuazbsl CTAHOBSITCS YYaCTHUKH,
UAYLIMEe B UTOTOBOM MPOTOKOJIE 32 MOOEIUTENEeM U UMEIONINE pe3ynbTar He Hibke 15-20 6amios.
Yucno mnpuzepoB OumMnuazsl OrpaHUYMBAETCS KBOTOHM, YCTAHOBJIEHHOW OpraHu3aTopaMu
IIKOJBHOTO M MYHUIMIAJIBHOTO JTala BCEPOCCUHWCKON OJIMMIIMAABI IIKOJBHUKOB 11O

aCTPOHOMHHU.

NH®OPMAIIUA Ob OJIMMIIMAZIE B CETU UHTEPHET

1. ITopTtan Beepoccuiickoii oTuMIHa bl ITKOJIBHUKOB — http://www.rosolymp.ru.

2. Caiit Beepoccuiickoit olMMNKaIbl MIKOJIBHUKOB MO ACTPOHOMHH —

http://www.astroolymp.ru.
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IIPUJIOXEHUE
Bomnpocel 1o acTpoHOMNIH, peKOMEHyeMble HEeHTPAJIbHON MpeIMeTHO-MeTOAUYeCKOoi
KOMMCCHEH BCEPOCCHHMCKON OJMMIMNAAbI MIKOJbHUKOB M0 ACTPOHOMHUM JIS MOATOTOBKH

IIKOJbHHUHKOB K PCIICHUIO 3a1a41 3Tar0oB OJII/IMIII/IaIIbI

§ 1. 9 kanacc.

1.1. 3Be3gHOE HEDO.
Co3Be3nusa W sipyaiiiive 3Be3lbl Heba: Ha3BaHH, YCIOBUS BHAMMOCTH B pa3IHYHbIC

CC30HBI I'0Ja.

1.2. HeGecHas cdepa.

CyTtouHoe [BIKEHHE HEOECHBIX CBETHJ Ha pas3IUYHBIX IIUpoTax. Bocxon, 3axon,
KyJIbMHUHAIASA. | OpU30HTAIbHAS W JKBATOpPHANbHAS CHCTEMa KOOPJWHAT, OCHOBHBIE KPYTH U
JUHUK Ha HeOecHOW cdepe. Bricora Hax ropu3oHTOM HEOECHBIX CBETHJI B KYJIbMHHAIIHU.
BricoTa momoca Mupa. M3MeHeHue BuIa 3Be3IHOTO Heba B TedeHHe CyToK. [1oBMKHAs KapTa
3Be3gHoro Heba. Pedpakums (xauectBeHHO). CyMepku: TpakIaHCKHE, HaBUTAIMOHHBIE,
actpoHoMudeckue. [ToHATHS yIrIIOBOro paccTOSHUS HAa HEOECHOH cdepe W yIIoBBIX pa3MepoB

00BEKTOB.

1.3. JIBmxeHue 3eMiu 1o opoure.

Buaumerii myts Conaiia mo HeOecHO cdepe. M3meHeHne Bua 3B€3HOTO HeOa B TeUEHUE
rojaa. BKHI/IHTI/IKa, MOHATHE TIONIOCA DKIHMINTUKU W SKIUITHYECKOM CHCTEMEBI KOOpJauHaT.
3oauakanbHble co3Be3nus. [Ipeneccus, N3MEHEHNE DKBATOPUANIBHBIX KOOPAMHAT CBETHJ M3-3a

npeneccuu.

1.4. I3amepeHne BpeMeHH.

Tponuueckuii roa. CoHEUHBIE U 3BE3AHBIE CYTKH, CBSI3b MKy HUMH. COJTHEUHBIE Yachl.
MectHoe, moscHoe BpeMsA. VMCTHHHOE W CpelHee COJIHEYHOE BpEMs, YPaBHEHHE BPEMEHHU.
3Be3qHOoe BpeMs. YacoBble Mosica M MCUMCIEHME BPEMEHHU B HAIEH CTpaHe; JEKPETHOE BpeMs,
netHee BpeMs. Jleroncuncienne. Kanennapse, colHe4YHas U JIyHHas cucTeMa KaneHaaps. Hosbii

Y CTapbId CTUJIb.

1.5. /IBnxeHne HeOECHBIX TEJ MO/ IEHCTBUEM CHIIbI BCEMUPHOTO TATOTEHUS.
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®opma opOuT: HIc, napadosua, runepoosa. IIUUIC, €ro OCHOBHBIE TOUKH, OOJbIIas U
Majasi IoJIyOCH, KCIIEHTPUCUTET. 3aKOH BCEMHUPHOIO TAroTeHHs. 3akoHbl Keriepa (Bkirodas
00o0menHbt TpeTuil 3akoH Kerepa). IlepBast m BTopas kocMudeckue ckopocTH. Kpyrosas
CKOpPOCTb, CKOpPOCTh JBI)KEHUS B TOUKax HEpUIEHTpa M amoueHtpa. OrmnpeneneHue macc
HEOECHBIX TeJ Ha OCHOBE 3aKOHA BCEMHUPHOTO TATOTEHHs. PacueTbl BpeMEHH MEeXIUIaHETHBIX

MIEPENIETOB 10 KacaTeIbHOW TPAeKTOPUH.

1.6. Conneunas cucrema.

Ctpoenue, coctaB, oOmue XapakrepucTuku. Pasmepsi, ¢opma, macca ten ConHedHOMH
CUCTEMBI, TUJIOTHOCTh HMX BemecTBa. OTpaxaromias crnocoOHocTh (anbbeno). OmnpeseneHue
paccrosinuit 10 Ten CONMHEYHOW CUCTEMbI (METOMbI PaJMOJIOKALMU M CYyTOYHOTO Mapajiakca).
AcTpoHOMHYECKass €OUHULIA. YTJOBbIE pasMmepbl IaHeT. CHAepUYEeCKUd, CHUHOIUYECKUUN
NEepUOJIbl IJIAHET, CBSI3b MEXIY HUMH. Buaumble ABWKEHMS M KOH(UIypaluH IIJIaHeT.
Haknonenne opOutel, nuHus y3710B. [IpoxoxkneHus tuiaHer mno aucky ConHIa, YCIOBUS
HacTyruieHus. Maibie Tesra CostHeYHOM cucTeMbl. MeTeoponibl, METEOPBI 1 METEOPHBIE ITOTOKH.
Meteoputbl. OpOUTHI MIAHET, aCTEPOUTOB, KOMET U METEOpOUA0B. Bo3mylieHHs] B JBUKEHUH

IJIaHCT. TpeTBfI KOCMHUYCCKast CKOPOCTb IJIsA 3emMim u APYTrux Tl CoJIHEYHOH CHUCTEMBI.

1.7. Cucrema Connue - 3emus - JIyna.

JBxenue Jlynsl BokpyT 3emiu, dassl JIynsl. JIubparnuu JIyHsl. J[BukeHUE y3710B OpOUTHI
Jlynbl, mnepuoabl «HU3KONW» U  «BbICOKOW» JlyHbl. CHHOOUYECKUN, CHIEPUUYECKUU,
AHOMAJIMCTUYECKUN M JpakOHUYEeCKUU Mecsibl. COJIHEYHBbIE W JIYHHBIE 3aTMEHHUS, UX THIIBI,
ycnoBus HacTyruieHust. Capoc. [lokpsiTust 3Be31 u 1uiaHeT JIyHOM, yCiaoBUS MX HACTYIUICHHS.

IlonsaTue o MMprujInBax.

1.8. Ontrnyeckue npubOpHI.

I'maz kak omrtuyeckuil nmpubOop. YCTpPOHCTBO MPOCTEHHIMX ONTHUYECKUX MPHOOPOB IJis
aCTPOHOMUYECKMX HaOoJeHni (OMHOKIb, (poTOanmapar, JIMH30BbIE, 3epKaJIbHbIE U 3€pKaJIbHO-
JMH30BbIe Teneckomnbl). [locTpoeHne H300pakeHUl NPOTSKEHHBIX OOBEKTOB B (HOKAIBHOU
IUIOCKOCTH. YTJIOBOE yBEIMUYEHHE, MacumTad n3o0pakeHus. KpymHeifmme Teneckonbl Haiei

CTpaHbl 1 MHpPaA.

1.9. llIkasa 3BE€3IHBIX BEIUYHH.
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HpC,Z[CTaBJ'ICHI/IC O BHUHIUMBIX 3BC3AHLIX BCIIMYMHAX PaA3JIMYHBIX ACTPOHOMHUYCCKUX
00bexTOB. Perienue 3aJa4 Ha 3BC3JHBIC BCIMYMHBI B LCJIBIX YMCJIax. 3aBUCHMOCTD SAPKOCTU OT

paccTostHUS 10 OOBEKTA.

1.10. DnexTpoMaraMTHbIE BOJIHBI.
Ckopocts cBera. Pasnuunble nuana3oHbl 3JEKTPOMAarHUTHBIX BOJH. Buaumslil cBer,

JJIMHBI BOJIH 1 4YaCTOThI BUJINMOI'O CBETA. Pa)II/IOBOJ'IHBI.

1.11. OGmue npeacTaBieHus 0 CTpYKType BeenenHoi.
[IpoctpancTBeHHO-BpeMeHHbIe MaciTabbl Bceenennodt. Hama [amaktuka u npyrue

TraJJaKTHKH, O6IHC€ MMpEaACTaBJICHHUE O pasMEpax, COCTaBC U CTPOCHUMU.

1.12. 3MepeHus pacCTOSHUN B aCTPOHOMHHU.
BHecucremHble €AMHUIIBI B aCTPOHOMMM (aCTpOHOMHUYECKAs €IMHHUIA, CBETOBOM TIOf,
mapcek, KWiIomapcek, wmeramapcek). Meronbl paauoiioKali, CYTOYHOTO U TOAMYHOTO

napajuiakca. AGeppanus cBeTa.

1.13. JlonosHUTENbHBIE BOIIPOCHI.

Hononnumenvuvie 60npocsl no mamemamuxke: 3amnCh OONBIINX YHCEN, MaTeMaTHYECKUE
ornepanuu co creneHsaMu. [Ipudmmkennsie Berauciaenus. Yucno 3Haganmx mudp. [lonap3oBanne
MH)KEHEPHBIM KaJIbKyJIATOpOM. EJMHUIBI M3MepeHus YIJIOB: Tpajlyc M €ro 4acTH, pajuaH,
gacoBas mepa. [lonstue cepsl, Oonmpimme u Manbie Kpyru. @opMyIiel [UIst CHHYCa U TaHTeHCa
MaJIoro yria. PemeHne TpeyrojbHHKOB, TEOPEMBI CHHYCOB M KOCHHYCOB. DIIEMEHTapHBIC

(bopMyIIbI TPUTOHOMETPHH.

Hononnumenvrvie onpocvl no gusuxe: 3aKOHbl COXPAHEHHMsS] MEXAaHMYECKOM DHEPruu,
HUMITYJIbCa U MOMCHTa HUMITYJIbCA. Ilousitne 00 HHCPHOUAIBHBIX WU HCHMHCPUHHUAJIBHBIX CHCTEMAaX
orcyera. [loTeHnManbHas SHEPryUs B3aUMOJEHCTBUS TOUEYHBIX Macc. ['eomeTpudeckas ONTHKA,
XOJl JIy4eH 4yepes JIMH3Y.

§ 2. 10 kaacc.

2.1. lIkama 3B€30HBIX BEIUYNH.
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3Be3Has BEJIMYMHA, €€ CBsA3b C OCBElleHHOCThI0. Popmyia Ilorcona. Csi3p BUAMMOIO
O1ecka ¢ paccTosiHEeM. AOCOIIOTHAS 3BE3/1Has BeU4YMHA. VI3MeHeHNe BUANMON SIPKOCTH IIIaHET

M KOMCT IIpH UX ABUKCHHUHU I10 Op6I/ITe.

2.2. 3Be31b1, 00IIHE TOHATHS.
OCHOBHBIE XapaKTePUCTHKHU 3BE3[: TEMIIEpPATypa, paanyc, Macca U CBETUMOCTh. 3aKOHBI
M3ITydeHus: aOCONIOTHO dYepHoro Tteia: 3akoH Credana-bonmbiMana, 3akoH cMemnieHus BuHa.

[Tonsitue 3¢ hekTUBHOMN TemMmepaTyphl.

2.3. Knaccuduxanus 3Be3/1.
[IpencraBnenne o ¢oromerpuueckoir cucreme UBVR, mokazarenu nsera. Juarpamma
«usetr-cBeTuMocTh»  (I'epummpyHra-Paccena). 3Be3apl ITIaBHOM MOCIENOBATEIbHOCTH, THUIAHTHI,

CBCPXTUT'AHTHI. COOTHOIIIEHHE «MAaCCa-CBETUMOCTE) JIIS 3BE€3]1 TNIaBHOM MOCJIEI0BAaTEILHOCTH.

2.4. JIBmkeHue 3B€3/] B IPOCTPAHCTBE.
Oddext Homnepa. JIyueBas CKOpOCTb 3B€3/1 U MPUHIIUIBI €€ U3MepeHHs. TaHTeHIIuanbHas

CKOpPOCTh " COOCTBEHHOE JIBIOKCHHUE 3Be3]I. AIICKC.

2.5. JIBOiHBIE U IEPEMEHHBIE 3BE3/IbI.

3aTMEHHbIE NepeMeHHbIe 3Be31bl. CIEeKTpallbHO-IBOMHBIE 3Be3Abl. ONpeneneHue Macc U
pa3MepoB 3BE3] B JBOMHBIX cucTeMax. BHecosiHeuHble uaHeTsl. [lynbcupyronme nepeMeHHsle
3BE3/Ibl, MX THIBI, KpHUBBIE OlecKa. 3aBUCHUMOCTh «IEPUOJ-CBETUMOCTb» IS Leeu.

Jlonroneproandeckue nepeMeHHbIe 3Be3/161. HoBbIE 3BE3/IBI.

2.6. PaccesHHbI€ U IAPOBbHIE 3BE3IHBIE CKOTICHHUS.

Bospact, ¢usndeckue CBONCTBA CKOIUIGHWH W OCOOEGHHOCTHM BXOMSIIMX B HUX 3BE3.
OcHOBHEBIE pasinuusa MCXY pPaCCCAHHBIMU W HIAPOBBIMU CKOIUNICHUAMM. HI/IanaMMI)I «OBET-
CBETHUMOCTBY» JUIsl 3Be€3] CKOIUIeHWH. J[IBumKeHHs 3Be3]], BXOAAIIUMX B CKOIUIEHHE. Merton

«TPYMIOBOIO MapaIakcay ONpPEAENICHUs paCCTOSHUS IO CKOTICHHUS.
2.7. ComnHize.

OCHOBHEBIE XapaKTCPHUCTUKHU, 06mee MMpeACTAaBJICHUC O BHYTPCHHCM CTPOCHHUH U CTPOCHUU

aTMOC(I)CpLI. XapaKTepI/ICTI/IKI/I COJ'IHI_Ia KakK 3BC31bI, COJHCYHAas IIOCTOAHHAasd. ConnHeyHas
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AKTUBHOCTB, ITHUKIJIbI COJIHEYHOM aKTHMBHOCTH. MarHuTHEIE IIOJI Ha COJ'IHI_IC. CoJIHEYHO-3¢MHEBIE

CBA3U.

2.8. MoHn30BaHHOE COCTOSIHUE BEIIECTBA.
[TonsiTue 00 wmoHm3oBaHHOM Taze. llporecchl moHM3anmu W pekoMOuHammu. OOrIHe
MpeJcTaBICHHe 00 WMOHax B arMocdepe 3eMiim W MEXIUIAaHETHOH cpene. MarHuTHOe mose

3emun. [lonspHble CUAHHS.

2.9. Mex3Be3aHas cpeaa.

[IpencraBnenue o pacnpeeeHUU Ta3a U MbUIM B IpocTpaHcTse. [InoTHOCTH, TEMIepaTypa
M XUMHYECKHH COCTaB MEX3BE3JHOM cpeasl. Mexk3Be3[HOe TOIJIOMIEHHE CBETa, €ro
3aBUCHMOCTh OT JUIMHBI BOJIHBI M BIIMSIHUE Ha 3BE3/IHBIC BEIMUMHBI M IBET 3Be3A. [a30Bble M

muddy3Hbie TYMaHHOCTH. 3Be3/1000pazoBaHue. MeX3Be3/HO€ MarHUTHOE T0JIE.

2.10. Teneckonsl, pazpelaromnias ¥ MPOHULAOIAS CIOCOOHOCTb.

[IpenensHOEe  yriioBoe paspelleHHe M I[pOoHHMLAoLas crnocoOHocTh.  Pa3mepsl
TU(QPAKIIMOHHOTO HM300pa)KeHUs, OTpPaHWYEHUS CO CTOPOHBI 3eMHOM armochepbl Ha
paspermaronryro  crnoco0HocTh.  AOeppanuu  onTukd. ONTHYECKHE CXEMBI COBPEMEHHBIX

TCIJIICCKOIIOB.

2.11. JlonoiHUTENbHBIE BOIPOCHI.

HononnumenvHele 80npocvl no mMamemamuke: TUIOIAAb TOBEPXHOCTH U chepbl, 00beM
mapa.

Jlononnumenvhvie eonpocvl no ¢usuxe: I'a3oBbie 3akoHBL. [lOHATHE TeMIIepaTypHl,
TEIJIOBOM SHEPrUM Tra3a, KOHIEHTPALMM YacTUI] U  JaBiieHus. OCHOBBI MOHSTUS CHEKTpa,

nudpakiuy cBeTa.

§ 3. 11 kuacc.

3.1. OcHOBBI TEOpUU TPUITUBOB.
[TpunuBHoe Bo3nelcTBue. Ilonatue o pammyce chepsl Xwmmna, nonoctd Poma. Touku

TUOpaIHH.

3.2. OnTudeckue cBoicTBa aTMocdep MIaHEeT U MEK3BE3THOM Cpeibl.
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PaccesiHue u moruomnieHue cBera B aTMocdepe 3eMiH, B MEXKIUIAHETHOW U MEeX3BE3HOM
cpeze, 3aBUCUMOCTh TIOTJIONIEHHS OT JUTHHBI BOJTHBL. ATMOc(epHas pedpakiusi, 3aBUCIMOCTb OT

BBICOTHI O6L€KTa, JJIMHBI BOJIHBI CBETA.

3.3. 3aKOoHBI U3ITYUYECHMUS.
WNurencuBHocTh m3nmyueHusi. [lonstue cnekrpa. M3mydenune aOCONIOTHO YEpPHOTO Tea.
®opmyna I[lmanka. [lpubmmwxenust Penes-/[xunca w Buna, o0macTé uX TNPUMEHEHHS.

PacnpeﬂeneHHe OHCPI'UU B CIICKTpaxX pa3jINnYHbIX aCTPOHOMHNYCCKHUX 00BEKTOB.

3.4. CriexTpsbl 3BE31.
OcCHOBBI CIICKTpAaJIbHOT'O aHaJIn3a. JInann IOTJIOIICHHUA B CIICKTpax 3BE€3M, CIICKTPaJIbHasA

knaccudukanus. Atmochepst Connua u 38e3a. Porocdepa u xpomocepa ComHiia.

3.5. CrieKTpbl U3My4YEHUsI pa3pe’KEHHOTO rasa.
[IpencraBieHre O CHEKTpax COJHEYHOHM KOPOHBI, IUIaHETapHBIX M AU(PPY3HBIX

TYMaHHOCTEH, MOJISIPHBIX CUSTHUH.

3.6. [IpencraBneHne 0 BHyTPEHHEM CTPOCHUHU U UCTOYHMKAX dHepruu CosiHIa U 3BE3.
SnepHble HCTOYHUKH SHEPTUU 3BE3]1, 3aI1achl sIEPHOM SHEPTUH. Briienenne sHepruu npu
TEPMOSIIEPHBIX peakuusax. OOpa3oBaHHE XUMHUECKUX JIEMEHTOB B HEJpax 3Be3/ Pa3IM4HbIX

THUIIOB, B CBCPXHOBBIX 3BC3AaX (Ka‘{CCTBCHHO).

3.7. OBomrong CoIHIIA U 3BE3/I.
Cramus TpaBUTAIMOHHOTO CXKAaTHs TpH OOpa30BaHWUU 3BE31bl. Bpems >KH3HU 3BE3[
pa3nnuHoil Maccel. CBepXHOBBIE 3Be37bl. [l03IHUE CcTaauK ABONIONMU 3BE3/: OElible KapJIHKH,

HEHUTPOHHBIE 3BE3/Ibl, YEPHBIE ABIPBI. [ paBuTainoHHBIA paguyc. [lynascapsl.

3.8. CTpoeHHE U TUIIBI TATAKTHUK.

Hama Tamaktuka. bmmkaiimme ramakTukd. PaccTrosHue o0 OMmKaWIIMX TaIaKTHK.
Ha6monarensabie ocobeHHOCTH TanakTUK. COCTaB TaaKTUK U UX (PU3MUECKHUE XapaKTePUCTHKH.
Bpamenue ramaktudeckux IUCKOB. Mop(ONOTHYECKHE THUITBI TaJaKTHK. AKTHUBHBIE spa

raJIakKTUK, paauoOraJIaKTUKH, KBa3aphl.

3.9. OCHOBBI KOCMOJIOTHH.

21



MeTtoaudeckre peKOMEHIaIUuH 110 pa3paboTKe 3a1aHui Il MIKOJIEHOTO ¥ MYHUITUTIAIEHOTO ATAIoOB
BCEPOCCHICKOM OJIMMITHATBI ITKOJIHLHUKOB 110 acTporoMun B 2010/2011 yue6HOM TOIY

Omnpenenenue paccrosHuid o ranakTuk. CeepxHoBble | Tuma. KpacHoe cmelieHue B
CIIEKTpax TajakTHK. 3akoH Xa00ma. CkorieHUs rajdakTuk. [IpeacTaBiieHne o rpaBUTAIMOHHBIX
nuH3ax (kadecTBeHHO). KpymHomacmtabHas cTpykTypa Bceenennoil. PenmkroBoe uziydeHue u

€To CIICKTP.

3.10. IlpueMHUKH U3ITydEHUS U METO bl HAOIOICHUIA.
DOneMeHTapHbIE CBEJEHHUS O COBPEMEHHBIX METOJaX (OTOMETPUHM U CIEKTPOCKOIIUHU.
®doroymuoxkurenu, I[13C-matpunpl. Hcenonbs3oBanue cBeroduabTpoB. I[lpuem paguoBOIIH.

Yriosoe paspCiCHUC paJuOTCICCKOIIOB U paI[I/IOI/IHTCp(I)CpOMCTPOB.

3.11. /lonosHUTENBHBIE BOIPOCHI.
Hononnumenvuvie 6onpocel no mamemamuxe: OCHOBBI METO/1a NPUOJIMKEHHBIX
BBIUUCIICHUH U pa3noxeHuil B psa. [Ipubmkenusie Gopmyisl ans cos x, (I+x)", In (/+x), e B

Clly4ae MajbIX X.

Jlononnumenvhvie  sonpocvl  no  ¢uzuke:  DIEMEHTHI  CICIHUATBLHONH  TEOPHH
oTHocuTenbHOCTH. PenstuBuctckas ¢popmyna 1 apdekra Jomnepa. I'paButaniioHHOe KpacHoe
cMmetienue. Cpsizb Macchl M 3Heprud. OCHOBHBIE CBOWCTBA 3JIEMEHTAPHBIX YacTHUILl (AJIEKTPOH,
MIPOTOH, HEUTPOH, PoTOH). KBaHTOBBIE 1 BOJIHOBbIE CBOICTBAa CBETa. DHEPIUsl KBAHTOB, CBSI3b C
4acTOTOW M JUIMHOW BOiHBI. JlaBieHue cBera. CrnekTp aroma Bojgopona. Kocmuueckue myuwu.

[TousiTe 06 nHTEphEepeHINN U AUDPAKIHH.
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