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1. BBEAEHUE

Hactoswme  MeToguueckme — peKOMeHZauuMu  MOArOTOB/IEHbI KpaeBoii
MeTOAMYECKON KOMWUCCMEen MO acTpoHOMMM  BcepoccuiAickoin — onumMnuagbl
LUKO/IbHUKOB W Harnpas/eHbl A5 pa3bsCHeHWUs COOTBETCTBYHOLMM METOANYECKNM
KOMMUCCUAM W1 XKIOPY 06LWMX NPUHLUMMNOB MPOBELEHNA U COCTaB/IEHUS 3a4aHUin U
MPOBEAEHUN LLIKO/IbHOIO Y MyHWULMNaIbHOr0 31anoB Bcepoccuinckoin onnmnuabl
LUKONbHUKOB MO acTpoHomun B 2015/2016 y4vebHOM rofy B CyObekTax
Poccuitckor ®epepaumn. LLIKONbHBLIA M MyHUUMNAbHBIA 3Tanbl NPOBOAATCA B
CTPOroM COOTBETCTBMM C [lopsaKoM npoBeaeHus Bcepoccuinickor onumnuagpl
LLIKO/IbHUKOB, YTBEPXKAEHHbIM MprKa3oM MWHMUCTePCTBA 06pa30BaHUA U HayKu
Poccuitckon ®epepaumm Ne 1252 ot 18 Hosiops 2013 r. [aHHbIA MaTepua
COLEPKMUT CBEAEHMS O XapaKTePUCTUKE LUKO/IbHOr0 M MyHULMNaIbHOIO 3TaroB
onMMnuagbl Mo  acTPOHOMMM, CTPYKType W TeMaTuKe 3afaHuii, YCNOBUAM
NpoBeAeHNs 3TOro 3aTtana, MaTepuasbHO-TEXHUYECKOMY OOECreyeHnto, a Takxke
CUCTEME OLEHMBaHUA W Mpoueaype onpedeneHUs nobeguTenein M nNpusepos
LLKO/IbHOI0 Y MyHULMNAILHOr0 3Tanos. MeToanyeckas KOMUCCUSA N0 aCTPOHOMUM
YKeniaeT opraHu3aTopam ycrnexos B MPOBeAEHNM LUKO/IbHOI0 3Tana onMMnuagsbl. o
NnobbIM  BOMPOCaM, CBA3aHHbIM C [aHHbIM 3TaroM, MOXHO 06paTUTLCA Mo
3NIEKTPOHHOM Mo4yTe K npeacefatento  KpaeBo  npeamMeTHO-METOANYECKOW
Komuccum OcTaHnHy Cepreto AnekcaHApoBuyy no agpecy ostaninl963@mail.ru,
Ten913-216-60-37.

2. XAPAKTEPUCTUKA COAEPXAHNA MYHUNLUWNTTAJTTIbBHOI' O 3TATTA

MyHUUMNabHbIA 3Tan NPOBOANUTCS B OAWMH ayAUTOPHLIA Typ B TeYeHWe Of4HOro
AHA, 00uwero ona Bcex 00pa3oBaTe/ibHbIX Y4YpPeXaeHW, MOAYMHEHHbIX OpraHy
MECTHOro  camoyrpaB/ieHUs, OCYLUECTB/AOLLEMY YyrpaBfieHVe B ciepe
o6pa3oBaHMA. K y4yacTuio B 3Tame [OMYCKalTCA BCe >Kefarllue, npoxoasiiune
obyyeHne B AaHHOM 06pas3oBaTe/lbHOM YyuypexaeHun B 7-11 knaccax. Jlto6oe
OrpaHu4YeHmne Crnmcka y4aCTHUKOB MO KakMM-1nbo Kputepusam (ycneBaemocTb Mo
pa3/IMyHbIM NpeaMeTamM, pe3ysnbTaTbl BbICTYNIEHUA HA OAMMNUaLAX MNPOLULIOro
roga v T1.4.) fABNSeTCA HapylweHveM [lopsgka npoBefeHWs Bcepoccuiickoi
ONMMNUaAbl LIKOMIBHUKOB WM KaTeropuMyeckn sarpellaeTcsd. B cOOTBETCTBUM C
nyHKTOM 10 [Mopsigka npoBeAeHMM ONMMMMaAbl, KaTeropuyecky 3anpeLuaeTcs
B3UMaHMe nnatbl 3a y4acTvie B ONIMMNnage.



B cooTBeTcTBMM C [Mopsgkom npoBefeHuUs BcepocCcuiicKoin onumnuagpl
LLIKO/IbHMKOB, MYHULMMNA/IbHbINA 3Tan NpPoBOAMTCA B HOS6pe - Aekabpe 2014 r. (He
nosgHee 25 aekabps 2014 r.). MyHuUUMNaNbHbIN 3Tan NPOBOANTCA OLHOBPEMEHHO
BO BCEX pariOHax, BXOAALUMX B faHHbIN CyObeKT Poccuitickor degepauun.

OpraHu3atopom  onumnuagbl  BHOBb  ABMAETCA  OpraH  MECTHOro
camoyrpaB/ieHUs, OCYLLECTBNAOLWMIA ynpaBneHne B cepe obpaszosaHusd. Cxema
MPOBeLEeHNA MyHULMMNA/IbHOrO 3Tarna BO MHOrOM aHa/lorMyHa CXeMe NpoBeAeHUs
LLIKO/IbHOTO 3Tana.

K ydyactTmio B MyHMUMNASILHOM 3Tane [OMYCKalTCA  LUKOJIbHUKW,
BbICTYyNaBLUME Ha LWKO/MLHOM 3Tane B napannenax 7-8, 9, 10 m 11 knaccax u
HabpasLUne TaM KONMYecTBO 6asinoB, HE MeHee YCTaHOB/IEHHOTO OPraH13aTopoM
onnuMnuagbl Ana otbopa Ha MyHMUMNANbHBIA 3Tan. B HeM Takxe MpUHUMalOT
yyactve nobegutenn n npusepbl MYHUUMNASIbLHONO 3Tana MnpoLIOro roja,
Npofo/mKatoLwme 0byyeHme B opraHm3anmnsax, OCyLLeCcTBAWMX 06pa3oBaTe/lbHYHO
[eATeNbHOCTL MO MporpaMMam  OCHOBHOro 06uero v cpefHero oobuero
0bpa3oBaHus.

MyHuMUMNaNbHbIA 3Tan NPOBOAMTCS B BO3PACTHbIX napannensx 7-8, 9, 10 u
11 KnaccoB. Y4aCTHUKM, BbICTyrMaBLUMe Ha LUKONbHOM 3Tare B 60see cTapLuen
napasinenn rno OTHOLLEHWIO K CBOEMY KnacCy 00y4eHus, MPOAO/HKAKOT BbICTYNaTb
B 3TOW Mapasifienn 1 Ha MyHUUMNaIbHOM 3Tarne. Y4YaCTHUKM, He BbICTyMnasLUve Ha
LLIKO/IbHOM 3Tare, HO MMEHOLLMEe NPaBo BbICTYMaTb Ha MYHULMNAILHOM 3Tare Kak
nobeguTenn nam Npusepbl MyHUUMNAIbLHOMO 3Tana npoLuUIoro roga, UMeKT Npaso
BbICTYNaTb B 60/1ee cTapLuei napasnenu, Ho LO/MKHbI ObITb NPeaynpPeXxXaeHbl, 4To
OyayT BbICTYNaTb TO/IbKO B 3TOW Napanienn 1 Ha nocneayrowmnx atanax.

Mo xo4y MyHMLMNASLHOIO 3Tana y4yacTHUKaM MpefnaraeTca KOMMIeKT u3
LUeCTN 3afaHWnil, MOArOTOB/EHHbIX OTAENIbHO [N KaXAOW W3 BO3PACTHbIX
napannenein. Yactb 3agaHuii MOXET ObITb O6LLE AN HECKONbKMX BO3PACTHbIX
napasinenein, oqHakKo KOHKYPC M MofBefeHne NTOroB A0/HKHbI OblTb OTAE/bHbLIMU.
3ajaHna  ona MyHUUMNaZibHOro 3tana  paspabarbiBaloTC  PernoHasIbHbIMY
npeAMETHO-MEeTOANYECKUMU KOMUCCUAMMN, (hopmMupyembimMu opraHamu
yrnpaeneHuss o6paszoBaHueM CcybbekTa Poccuiickoin defepaunm, N ABNAKOTCS
obwmmMn  ana Bcero cybbekta P®. OCHOBHble MPUHLMMbLI  POPMUPOBAHMS
KOMMJIEKTa 3aaHunin OnmcaHbl B YacTU 3 HACTOALLMX PEKOMEHAALMIA.

PelleHVe 3afaHUin NPOBEPSETCA >XIOPKW, (OPMUPYEMbIM OPraHM3aTopPoM
onumnuagbl - OpraHoM MeCTHOr0  CamOyrpaBfieHUs,  OCYLLEeCTBAAOLLMM
yrnpaB/neHve B cepe o06pa3oBaHMs. Ha OCHOBe NPOTOKOMA 3acefaHusi >Kopwu
(hopmupyeTcs CNMCOK NobeauTenein n Npu3epoB MyHULMNAILHOTO 3Tana. MosHbIi
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MPOTOKON ONUMNMAaAbl C YKasaHWeM OLEHOK BCeX YYaCTHUMKOB (He TOJbKO
nobeauTenein U npusepos!) nepegaroTcAa B OpraH ynpaefeHMs 06pa3oBaHUEM
cybbekTa Poccuitickont ®egepaumu.

Ha ocHoBe NpOTOKO/I0B MYHULMNA/ILHOMO 3Tara no BCeM 06pa30oBaTe/ibHbIM
yUpeXxaeHnsM opraH MeCTHOro camoyrnpae/eHns YCTaHaB/IMBAET NPOXOAHON Gann
- MWHUMaJIbHYI0 OLEHKY Ha LUKO/IbHOM 3Tare, HeobXoAMMYyK [ANS ydacTus B
pernoHasibHoM 3tane. [aHHbI MPOXOAHOW 6ann ycTaHaBNMBaeTCA OTAe/lbHO B
BO3pacTHbIX napannensx 9, 10 n 11 knaccoB M MOXET ObITb pasHbIM ANS 3TUX
napansiensx. Ha ocHoBe 3aTux 6an/10B, a TakXXe CNUCKOB NobeanTenein n npnsepos
pernoHanbHOro atana Bcepoccuiickon onmmnnagel no actpoHomun 2014/2015
yyebHOro roga, (opmMMpyeTcs CMMCOK YYaCTHMKOB PErmoHajibHOro 3rana
Bcepoccuinckont onumnuasl no actpoHomun 2015/2016 yyebHoro roga.

3. OBLLVE NPUHLMbI PA3PAEOTKN 3AAAHUIA

Llenb MyHMUMNanbHOro atana COCTOMT B MOMNyNspuM3aumMnm acTpOHOMMYECKMX
3HaHWI Cpean LUMPOKOro Kpyra ydawmxcs, YKpernjeHwe CUCTEMbI LLKOSIbHOMO
aCTPOHOMMYECKOro 0bpa3oBaHms.

OCHOBHbIE NMPVHUMMbI, B COOTBETCTBUM C KOTOPLIMU (POPMUPYIOTCH 3aaHNA
TOr0 MM MHOTO 3Tana Bcepoccninckoin onMmnnagbl LLKOSIbHUKOB MO aCTPOHOMUN,
onucaHbl B KHUre «Bcepoccuiickas onumnuaga LWKOSbHUKOB MO aCTPOHOMUK B
2006 rogy» (aBTop-coctasutenb O.C. YronbHuUKoB, PeaepanbHoe AreHTCTBO Mo
obpasoBaHuio P®, AMKulMPO, 2006). B 2015/2016 yyebHOM roay
METOAMNYECKME PeKOMeHaLUMM NO COCTaB/IEHNIO 3afaHNI O/IMMMWAAbI COCTaB/IEHDI
B cooTBeTcTBMM C [lopsagkom nposedeHuss  Bcepoccuitickod  onumMnuvagbl
LLIKO/MIbHMKOB, MPUHATLIM MuHucTepcTBoM O6paszoBaHns U Hayku Poccuiickoi
depepaumn (nprkas Ne1252 ot 18 Hos6ps 2009 roaa).

B napannenax 7-8, 9, 10 n 11 knaccoB pe3ynbTaTbl LIKO/ILHOTO 3Tana
ABNAKTCA OCHOBOW A1 0TOOPA YYaCTHUKOB C/eyHLLEro, MyHULMNaIbHOIO 3Tana
Bcepoccuitickort onumnuagsl. MyHULMNANbHbIA 3Tan NPoBOAUTCA B Napansiensx
7-8,9, 10 n 11 knaccoB. Ero pesynbTathl B 9, 10 1 11 Knaccax ABsSOTCA OCHOBOM
A1 0TOOpa y4aCTHUKOB PermoHaibHOro atana Becepoccuinckoin onmmnuagbl.

[Na KaKOon 13 BO3PaCcTHbIX napanneniein JoKeH ObiTb MPeAsioXKeH CBOM
KOMMJIEKT 3aflaHWiA, NpU 3TOM HEKOTOpble 3afaHNs MOTyT BXOAWUTb B KOMIMJIEKTbI
MO HECKONbKMM BO3PaCTHbIM napaniensM (Kak B WAEHTUYHOW, TaK W B
oT/MyaroLlenics  opmynupoBke). J[loMyCKaeTcs  MUCMoMb30BaHUE HEKOTOPbIX



3aflaHUin 4N HECKONbKUX BO3PaCTHbIX Mapasisiefieid, npu 3TOM COCTaB/ieHue
NTOr0BOW PENTUHIOBOM TabnuLbl, U NOABELEHNE NTOFOB B 3TUX Mapainensax
MPOBOAMTCA OTAENbHO.

3afaHna MyHUUMNaNbHOIO 3Tana A0/KHbl MMETb TEOPETUYECKMIA XapaKTep,
He TpeboBaTb A/ CBOEro pelleHus KaKux-mbo acTPOHOMMYECKUX nprbopos u
3/IEKTPOHHO-BbIYNC/INTE/bHBIX CPEACTB (38 MCKIHYEHMEM HenporpaMMupyembixX
Ka/lbKyNAaToOpoB). 3afaHus [LO/DKHbI BbIMOMHATLCA B ayauTopun, 6e3 Bbixoja Ha
ynugy.  Ond  Kaxgoro  3afaHus,  paspaboTaHHOro A1 LWKOJIbHOTO WU
MYHALMNaNbHOrO 3Tana, MyHuuunasbHas Mbo pervoHasbHas npeaMeTHo-
MeToAMYecKas [O/PKHa pa3paboTaTb MOAPOOHOE pelleHne C  y4YeTOM BCex
BO3MOXHbIX CMocoboB, a TaKXe pPeKOMeHAauuu MO OLEHUBAHUIO peLleHus
yyaCTHMKaMM B TOM C/lyyae, ec/ivM 3afjaHue PeLleHo He MNOJIHOCTbK. YacTb 5
HaCTOALMX PEKOMEHJALNIA COAEPXKMT NPUMEpPbI 3aaHIA.

4. BOIMPOCbI N0 ACTPOHOMKNI,

PEKOMEHAYEMbIE KPaeBON NpeaMeTHO-METOANYECKOM KOMUCCHE BcepocCcrninckom
Onumnuagbl No acCTPOHOMUK AN NOATOTOBKM LUKO/IbHUKOB K PELLEHNIO 3aaq
aTana Onumnuagpl

9 Knacc

1.1. 3Be3HOE HebO.

Co3Be3aua 1 sapyaiLumne 38e3abl Heba: Ha3BaHWA, YCN0BUSA BUAVMOCTY B
pas/inyHble Ce30HbI roga.

1.2. HebecHas cepa.

CyTOuUHOE ABMKeHME HEOeCHbIX CBETU/ Ha pas3/InyHbIX LWMpoTax. Bocxopa, 3axof,
KyNbMUHaUUSA. TOpU30HTa/IbHAA U 3KBaTOpUasibHaa cCMCTemMa KOOpAMHaT,
OCHOBHbIe KpYru 1 NMHUK Ha HebecHO cthepe. BbicoTa Haf, FOPU30HTOM
HebeCHbIX CBETWU/ B KyNbMUHaumKn. BeicoTa nontoca Mupa. VismeHeHne Buga
3Be3HOro Heba B TeyeHWe CyTOK. [ofBMKHas KapTa 3Be34HOro Heba.
Pehpakumsa (KayecTBeHHO). CymMepKu: rpaXkaaHCcKme, HaBUraLMoHHbIe,
acTpoHomuyeckme. MoHATMS YrNI0BOro pacCcToAHMS Ha HEGeCHOW cdepe U YrnoBbIX
pasmepoB 0ObEKTOB.

1.3. [iBm>xeHne 3emnn no opbuTe.

Buanmblin nyte ConHua no HebecHoi cdepe. VIamMeHeHWe Buaa 38e34HON0 Heba B
TeyeHune rofa. SKIMNTUKA, MOHATME NOMKOCA SKMUMTUKM N SKITNMTUYECKO
CUCTeMbl KoopanHaT. 3o4MakanbHble co3Be3ansa. MNpeLeccus, N3MeHeHne
9KBaTOPMa/IbHbIX KOOPAMHAT CBETWU/T U3-3a NPeLLeccum.



1.4. 'amepeHne BpeMeHN.

Tponuyecknia rog. ConHeyHble U 3Be34Hble CYTKU, CBA3b MEXAY HUMMN.
ConHeyYHble Yackl. MecTHoe, noscHoe Bpems. VICTUHHOE U cpefiHee COMHEYHOe
BPEMS, ypaBHeHMe BpeMeHW. 3Be3[HOe Bpems. YacoBble nosica v ucuncieHune
BPEMEHM B HaLLIein CTpaHe; feKPeTHOe Bpems, leTHee Bpems. JleToncumceHue.
KaneHgapb, ConHeYHasn v NyHHaa cuctema KaneHaaps. HoBbIV U CTapblil CTUSb.
1.5. 1BMKeHMe HeBeCHbIX Ten nof AeACTBUEM CUbl BCEMUPHOIO TATOTEHUS.
dopma opbuT: anamnc, napabona, runepbosna. INNNMC, er0 OCHOBHbIE TOUKN,
6o/bLIas U Masiasi MoslyocK, 3KCLEHTPUCUTET. 3aKOH BCEMUPHOMO TArOTEHNS.
3akoHbl Kennepa (Bkntovas 06006LeHHbIN TpeTuin 3akoH Kennepa). MNepsas n
BTOpas KOCMWUYECKMe CKOpOoCTH. Kpyroeas CKOPOCTb, CKOPOCTb [BUXEHWSA B
TOYKax nepuLeHTpa v anoueHTpa. OnpegeneHme Macc HebeCHbIX Te Ha OCHOBE
3aKOHa BCEMUPHOrO TArOTEHNA. PacyeTbl BPeMeHM MeXXMnaHETHbIX NepeseTos Mo
KacaTe/lbHOW TPaeKTopuu.

1.6. ConHeyHasa cuctema.

CTpoeHue, cocTaB, 06LMe XapakKTepucTnKKN. Pasmepbl, opma, macca Tern
COnHeYHoI cucTeMbl, MIOTHOCTb UX BelecTBa. OTpaxaroLas crnocobHOCTb
(anbbeno). OnpeneneHne pacctosiHUA A0 Ten Co/HEUYHOM CUCTEMbI (MeTObI
paguoioKaumm 1 CyTOMHOro napannakca). ACTPOHOMUYECKas eauHMLA. Y T/I0BbIe
pasMepbl nnaHeT. CUAEPUYECKNIA, CUHOANYECKMIA MEPUOAbI NIAHET, CBA3b MEXAY
HUMUW. Buarmble OBVKEHNA Y KOHUTYpauun nnaHeT. HaknoHeHne opouTsl,
NNHWA y3710B. MpoxXoxaeHns nnaHeT no agncky CosnHua, YCNoBUA HaCTYMNIEHUS.
Marsble Tena CofHe4Hom cucteMbl. MeTeopon/bl, METEOPbI U METEOPHbIE MOTOKW.
MeTeopuTbl. OpbUThI NNaHeT, aCTepPOnA0B, KOMET 1 METeoponaoB. Bo3myLleHuns B
ABWKEHUW NNaHeT. TpeTbd KOCMUYECKast CKOPOCTb ANs 3eMv U LpYTUX Ten
CONHeYHOWN CUCTEMBI.

1.7. Cnctema ConHue - 3emns - JlyHa.

ABmxeHune JlyHbl BOKpYT 3emnu, asbl JTyHbl. JInbpaummn JTyHbl. JBUKEHWE Y3108
oOp6uTbI JTyHbI, NEPUOAbLI «HU3KON» 1N «BbICOKOIN» JTyHbl. CUHOANYECKNIA,
CULEPUYECKNIA, aHOMANIMCTUYECKMIA N fPaKOHUYECKMiA MecsLbl. COMTHEYHbIe U1
NYHHbIE 3aTMEHUS, UX TUMbI, YCNOBUA HacTyneHus. Capoc. MNokpbITus 38e34 v
nnaHet JIyHOW, yCnoBuUs NX HacTynneHus. MNoHATUe 0 NpuamBax.

1.8. OnTuyeckune npnbopsbl.

["1a3 KaK onTMYecKnii NpU6op. Y CTPOMCTBO MPOCTENLLNX OMNTHUYECKUX NMPUBOPOB
A9 aCTPOHOMUYECKUX HabntoAeHnin (BUHOKNb, (hoToannapart, IMH30BbIE,
3epKasibHble U 3epKaslbHO-/IMH30BbIE TeNIeCKOrbl). MoCcTpoeHre N306paXkKeHNI



MPOTSHKEHHBLIX 06BEKTOB B (DOK&/IbHOW NMIOCKOCTU. Y T/I0BOE YBE/IMYEHNE,
MacLUTab n3obpaxkeHus. KpynHeniume TenecKonbl Halleil CTpaHbl U Mupa.

1.9. LLIkana 3Be3HbIX BEINYMH.

MpeacTaeneHne 0 BUANMBIX 3BE3L4HbIX BEMYMHAX PA3INYHBIX aCTPOHOMUYECKMX
06bEKTOB. PeLLieHVe 3aa4 Ha 3Be3/Hble BEMYMHBI B LeNbIX YMciax. 3aBUCMMOCTb
APKOCTM OT PacCTOfAHUA O 00bEKTA.

1.10. SneKTpoMarHUTHbIE BOJTHbI.

CKopocTb cBeTa. PasnnyHble AnanasoHbl 3/1eKTPOMarHUTHbIX BOSH. Bugumebiia
CBET, A/IHbI BOJIH N YaCTOTbl BUAMMOrO0 CBeTa. PagnoBOHbI.

1.11. O6wme NpefcTaBeHns 0 CTPYKType BeeneHHOi.
MpocTpaHCTBEHHO-BPEMEHHbIe MacLUTabbl BeeneHHoM. Hawa ManakTuka n gpyrue
rafakTuku, obLuee nNpefcTaB/ieHNe 0 pa3Mepax, CoOCTaBe N CTPOEHUN.

1.12. \3mepeHns pacCTOAHWIA B aCTPOHOMMM.,

BHecucTeMHble eanHULbI B aCTPOHOMUM '28aCTPOHOMUYECKAS eMHNLIA, CBETOBOW
rof, Napcek, Kunonapcek, meranapcek). Metogb! paguoniokauum, CyTo4HOro n
rogn4Horo napannakca. Abeppauus ceTa.

1.13. [lononHUTENbLHLIE BOMPOCHI.

[lONoNHUTENbHbIE BONPOCHI MO MaTemMaTUKe: 3anncb 60/bLUMX YUCen,
mMaTemMaTUyecKue onepauum co cteneHaMu. MNMpudnnmKeHHble BblYMCNeHNS. Yucno
3HavaLmx undp. Nonb3oBaHme NHXEHEPHLIM KalbKYNATOPOM. EANHULEI
N3MepeHns yrnoB: rpagyc v ero 4acTu, paguaH, yacosas mepa. MNoHaTme cepsl,
6onbLIve U Manble Kpyru. dopMynbl 419 CUHYCa U TaHreHca Masioro yrna.
PeLleHne TpeyronbHUKOB, TEOPEMbI CUHYCOB U KOCUHYCOB. ON1eMeHTapHbIe
(hOpMY/ibl TPUFOHOMETPUMN.

[ononHNTeNbHbIE BONPOCHI MO n3nKe: 3aKOHbI COXPaHEHUSA MeXaHUYeCKOW
3Heprum, NMnysnbca U MOMeHTa UMnysnbca. MoHATME 06 MHePUMAbHBIX U
HeMHepuUMa/ibHbIX cucTeMax oTcyeTa. MNoTeHumanbHas aHeprus B3aMMogencTeuns
TOYEYHbIX Macc. FeoMeTpryecKas ONTHKa, X0 Nyden Yepes IMH3Y.

10 knacc.

2.1. LLlkana 3Be3fHbIX BE/IMUNH.

3Be3aHasA BeM4MHa, ee CBA3b C 0CBeLLeHHOCTL. Popmyna NorcoHa. CeAsb
BMAMMOrO 6/1ecKa ¢ paccTtosHueM. AGCONOTHasA 3Be3Has BefimumHa. iameHeHmne
BUAUMOIN APKOCTW MAHET U KOMET NPY UX ABUMXEHUN MO opouTe.

2.2. 3Be3fbl, 00LiMe NOHATUS.

OCHOBHbIe XapaKTepuCTUKK 3Be3A; TeMnepaTypa, pagmyc, Macca 1 CBeTUMOCTb.
3aKOHbI M3N1yyYeHKs abCoMOTHO YepHOro Tesna: 3akoH CtethaHa-bonbumaHa, 3aKoH
cmeLeHns BrHa. MoHaTe addeKTUBHO TeMnepaTypsbl.



2.3. Knaccugmkaumsa 3sesa,.

MpencTasneHne o poTomeTpuyeckor cucteme UBVR, nokasaTenu ueta.
[Anarpamma «UBeT-cBeTMMOCTb» (IMepuLunpyHra-Paccena). 3Be3fbl rnaBHOM
nocnefoBaTe/IbLHOCTU, TUraHTbl, CBEPXrnraHTbl. COOTHOLLEHME «Macca-
CBETUMOCTb» [15 3Be3/, [NaBHOW NocnefoBaTelbHOCTH.

2.4. [1BM>KeHWe 3Be3[ B MPOCTPaHCTBE.

ekt Jonnepa. JlydeBas CKOPOCTb 3BE3/, 1 MPUHLNMLI €8 N3MEPEHWS.
TaHreHumanbHas CKOPOCTb U COOCTBEHHOE [ABVKEHME 3Be3[. AreKC.

2.5. [1BOIHbIE 1 NEPEMEHHbIE 3BE3/pbl.

3aTMeHHble nepeMeHHble 3Be3bl. CnekTpasibHO-ABOMHbIE 3B8e34bl. OnpeseneHne
Macc 1 pa3MepoB 3Be3[ B ABOMHbIX cMCTeMaX. BHeCONHeYHble NiaHeTh!.
[MynbcupytoLLme nepemMeHHble 38e34bl, X TUMbl, KpMBble 61ecka. 3aBUCUMOCTb
«MePUOA-CBETUMOCTb» ANA Ledens. [onronepnogmyeckune nepemMeHHble 38e34bl.
HoBble 3Be3Abl.

2.6. PaccesHHbIe 1 LLapoBble 3Be3Hble CKOMIEHNUS.,

Bo3spacT, (hm3mnyeckre CBOCTBA CKOMIEHMIA 1 0COOEHHOCTM BXOAALMX B HNX
38e3/. OCHOBHbIE Pa3NYnsa MeXxay pPacCesHHbIMU 1 LWAPOBbIMU CKOMIEHUAMU.
[AnarpaMmbl «LIBET-CBETUMOCTb» [/19 3Be34 CKOMNIeHNA. [B/KeHNA 3Be3[,
BXOAALWMX B CKOMneHve. MeToq «rpynnoBoro napansiakcas» onpeaeneHus
PacCToAHNA 40 CKOMEHWS.

2.7. ConHue.

OCHOBHbIe XapaKTepUCTUKN, 06LLIee NpeACTaB/IeHNE O BHYTPEHHEM CTPOEHUN U
CTPOeHUM aTMocdepbl. XapakTepucTukmn ConHLa Kak 38e3/bl, COTHeYHas
nocTosHHas. Co/iHeYHas akTMBHOCTb, LMK/bl CO/THEYHOM aKTUBHOCTU. MarHuTHble
nons Ha ConHue. CoNHeYHO-3eMHbIe CBA3N.

2.8. /IoHM30BaHHOE COCTOSIHME BelLleCcTBa.

[MoHATMEe 06 MOHN30BaHHOM rase. [poLecchl MOHN3aUUK N PEKOMBMHALNN.
O6ume npeacTaseHne 06 MOHax B aTMocgepe 3emv U MeXIaHETHON cpeae.
MarHutHoe nosne 3emnu. lNonsapHbie CUAHUA.

2.9. Mex3Be3Has cpeaa.

MpefcTasfieHne 0 pacnpegeneHn rasa v nbiav B NPOCTpaHCTBe. MN0THOCTD,
TemnepaTypa n XMMUYECKMIA COCTaB MeX3Be34HOM cpefbl. Mexx3Be3gHoe
MOr/oLWeHre CBETa, ero 3aB1UCUMOCTb OT A4/INHbI BO/IHbI U B/IMSIHNE HA 3BE3/HbIe
Be/IMYUHBI 1 UBET 3Be3[. [a30Bble 1 AngdysHble

TYMaHHOCTW. 3Be3006pa3oBaHme. Mexx3Be3qHoe MarHUTHOE More.

2.10. Teneckonsbl, paspeLuaroLLias 1 NPOHMLAKoLLLAs Crnoco6HOCTb.

MpesensHOe YrnoBoe paspeLLeHne 1 NpoHuLaroLLLas cnocobHoCTb. Pasmepb!



ANPPaKLMOHHOI0 N306paXXEHMS, OrpaHNYeHNs CO CTOPOHbI 3eMHOW aTMOC(epb! Ha
pa3peLuatoLLyro CNOCOOHOCTL. AbeppaL i onTUKU. ONTUYECKNE CXEMbI
COBPEMEHHbIX Te/1eCKOMOB.

2.11. lononHUTENbHbIE BOMPOCHI.

[lononHNTeNbHbIE BONPOCHI MO MaTeMaTUKe: NoLLaab NOBEPXHOCTU 1 Cepsl,
06beMm Lapa. [LononHUTeNbHbIe BONPOCHI MO don3nke: Ma30Bble 3aKOHbI. MMoHATHE
TemrnepaTypbl, TEMNIOBON 3HEPrM rasa, KOHLEHTpaLUMmM YacTuL, U AaBNeHuns.
OCHOBbI NOHATKS CMEKTPA, ANPPaKL KN CBeTa.

11 knacc.

3.1. OCHOBbI TEOPUKM NMPUINBOB.

MpununeHoe Bo3aeincTeme. MNMoHATUE 0 pagnyce cdepbl Xunnna, NonocTu Poua.
Touku nnépaunn.

3.2. ONTnyecKune CBONCTBa aTMOCHEP NIAHET Y MEX3BE3AHOWN Cpefb!.

PaccesiHve 1 NOroLeHne cBeTa B aTMocdepe 3eMn, B MEXIIAHETHOW 1
MeXX3Be3/[HOW cpeje, 3aBUCMMOCTb MOT/IOWEHNSA OT A/IMHbI BOSHbI. ATMOCHepHas
pegpakLms, 3aBUCUMOCTb OT BbICOTbI 00BEKTA, A4J/IMHbI BOJIHbI CBETA.

3.3. 3aKOHbI U3/TyYeHUs.

WHTEHCMBHOCTb 13y4veHus. NoHATKE cnekTpa. 3nyyeHne abCcontoTHO YepHOTo
Tena. dopmyna MNnaHka. MNpnbnmkeHnsa Penes-kuHca n BuHa, 06nactu nx
NpUMeHeHns. PacnpefesnieHne 3Heprum B CnekTpax pas/inyHbIX aCTPOHOMUYECKMX
0ObEKTOB.

3.4. CneKTpbl 3Be34,.

OCHOBbI CNeKTpa/IbHOro aHann3a. JIMHUKU NOr/IoLLEHMSA B CNEKTPax 3Be3f,
cnekTpasbHas Knaccugukauus. Atmocgepbl ConHua n 38e3f. dotochepa n
xpomocepa ConHua.

3.5. CNeKTpbl N3n1ydyeHUs paspeXkeHHoro rasa.

[MpefcTaB/ieHNe O CMEKTPaxX COMMHEYHO KOPOHbI, NaHETapPHbIX U AUDPY3HbIX
TYMaHHOCTEN, MOJISPHBIX CUAHUIA.

3.6. [peacTaBneHne 0 BHYTPEHHEM CTPOEHUN N UCTOYHNKAX 3Heprnm ConHua 1
3Be3[. FfepHble NCTOUYHMKM 3HEPT M 3Be3[, 3anachl A4epHOIN aHepruun. BolgeneHne
3Heprum nNpu TepmosigepHbIX peakumnax. ObpasoBaHMe XUMUYECKMX 3/IEMEHTOB B
Hefpax 3Be34 pa3/INyHbIX TUMOB, B CBEPXHOBbLIX 3Be34aX (Ka4eCTBEHHO).

3.7. 2Bonoyma ConHua 1 3eesa,.

Crams rpaBuUTaLMOHHOIO CXXatus npu 06pasoBaHUN 38e34bl. Bpems »un3Hu 38e3],
pasnnyHor maccbl. CBepXHOBbIEe 3Be3/bl. [1034H1e CTaAny 3BOMOLNN 3BE3[:
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besible KapMKW, HEUTPOHHbIE 3Be3/bl, YepHble Ablpbl. ["paBUTALMOHHbIN pagnyc.
[Mynbcapbl.

3.8. CTpoeHue 1 TUMbl FanakTuK.

Hawa Manaktnka. bavkaiive ranakTnkn. PacctosiHne fo 6/ivdKaniwmnx ranaktuk.
HabntogarenbHble 0CO6eHHOCTU ranakTuK. CocTas ranaktmk 1 nx gusmyeckue
XapaKTepucTUKK. BpalleHune rafaktmyecknx AMckos. Mopgonornyeckme Turbl
rafaktuk. AKTUBHbIE Apa ralakTUK, paguoranakTuku, Keasapsbl.

3.9. OCHOBbI KOCMOOT UK.

OnpeneneHve paccTosHUIA Jo ranakTuk. CeepxHoBble | Tvna. KpacHoe cmelleHve
B CMeKTpax ranaktnk. 3akoH Xab6na. CkonneHns ranaktuk. MNpeacrasneHne o
rpaBUTaLMOHHbIX MH3ax (Ka4yeCTBeHHO). KpynHomMacwiTabHas CTpyKTypa
BceneHHoN. PennKTOBOE M3/Ty4EHWE N €ro CreKTp.

3.10. MpUeMHUKN N3NyYeHNUS U MeTO/bl HAb/HOAEHUI.

JnemMeHTapHble CBEAEHNSA O COBPEMEHHbIX MeToAax (hOTOMETPUM U
cnekTpockonuu. doToymHoxuTenu, N3C-matpuupl. icnons3osaHme
CBETO(UILTPOB. [Nprem paaroBO/H. YTN0BOE paspeLleHne paanoTeieCKonos n
pagnovHTepdepomMeTpoB.

5. MPYMEPbI 3SAIAHA MYHULUUMANIBHOIO 3TAMA

Mpegnaraemble HMXKe 3afaHuA ABNSAKOTCA XapaKTEPHbIMW MnpumepaMn  3aaad,
KOTOPble MOrYT UCMO/b30BaTbCA MPU COCTaB/IEHMN KOMMIEKTOB MYHULMMNabHOMO
aTana. 3ajaym He npefHasHayeHbl 4Ns MNPAMOr0 BK/IHOYEHMA B KOMMJIEKT 3Tanos
onumnuagbl  2015/2016 y4ebHOro roga. 3ajaynm npviBefeHbl C  MOMHbIMU
PELUEHNAMWN N PEKOMEHAALMAMW A5 XKKOPW MO OLEHUBaHUIO. [0A06HbIM 06pa3om
B AOKYMEHTaX [/151 XIOpW LLKO/IbHOIO Y MyHULMNaNIbHOro 3TanoB Bcepoccniickoi
O/IMMNKnaabl N0 aCTPOHOMMMK A0/KHbI ObITb MPeACTaB/EHbl BCE 3afadn, KOTOpble
BOMAYT B KOMMEKT A1 3TUX 3Tanos.

5.1.

3agaHue 1.

Ycnosue. Ha3oBute Tpu cambIX APKMX HEGECHbIX CBETWMNA Ha Hallem Hebe.

PeweHue. B 3agaHnn TpebyeTcs yKasaTb TPY abCOMOTHO CaMblX SPKUX CBETWMA B HEGE 3eMu,
BHE 3aBMCMMOCTM OT TUMOB 3TUX HEBECHbIX 06BEKTOB. CambIM APKUM CBETM/IOM Heba,
BbI3bIBAOLLMM Ha 3eM/e CMeHY AHSA U Houu, aBnseTca ConHue. BTopoe no ApkocTy CBETUNO
MOXET TaKXXe /Ierko HabntgaTbCs AHEM, @ HA HOYHOM Hebe OHO NPEBOCXOAUT N0 SIPKOCTM BCE
OCTa/IbHble CBETW/A, BMECTE B3ATble. DTO - €MHCTBEHHbI ECTECTBEHHbIN CNYTHUK 3eMnn JTyHa.
TpeTbe CBETU/O SBNAETCA CaMbIM SIPKMM TOYEYHbIM (3B€340M0400HbIM) 06EKTOM. DTOT 06BLEKT
TakXke MOXET (XO0Tsi 1 C TPYAOM) HabntoaaTbCs AHEM. ITO - Apyailuas n3 nnaHeT BeHepa.
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PekomeHaaummn ans xtopu. MepsbiM BbIBOLOM B PELLEHUMN SBNSETCS YKasaHne Co/HLa Kak
Camoro sipKoro ceBeTuna Heba. ITOT BbIBOJ OLIEHMBAETCS B 2 6anna. YKasaHue JTyHbl Kak
BTOPOrO0 MO SPKOCTW 06beKTa U BeHepbl Ha TPeTbeM MEeCTe OLieHUBAETCS ellle Mo 3 6anna.

3agaHue 2.

Ycnosue. 20 mapTa 2015 roga Ha CeBepHOM Mostoce 3eMv NPOM30AAET NOMHOE COMHEYHOE
3aTMeHue. Ha KaKoi BbICOTe Haf, FOPU30HTOM OHO OyAeT Tam Hab/1toaaTbCs?

PeweHne. Kak MOXKHO NOHATL YXKe N0 CaMOMYy Ha3BaHMIO aCTPOHOMUYECKOr O IB/IEHUSA, MOSHOE
COJIHeYHOe 3aTMeHMe HabMAaeTCs Ha ANCKe AHEBHOrO ceeTua - ConHua. Moatomy ans oteeta
Ha 3aga4y HY>XHO onpefennTb BbiCoTy CoMHLA Haf rOpU30HTOM B MOMEHT 3aTMEHUS B JaHHOM
NyHKTE 3eM/n.

O6paTm BHUMaHWe, YTO 3aTMeHne npon3oigeT 20 MapTa, (PaKTUYeCKMN B leHb BECEHHETO
paBHOLeHCTBUSA. B aTo Bpems CosHLUe pacrionaraeTcs Ha He6eCHOM 3KBaTOpeE, ero CK/I0OHeHWe
paBHO Hy/H0. B nyHKTe HabntogeHns - Ha CeBepHOM NOtOCE, WKPOTa paBHa +90° - HEGECHbIA
9KBATOp COBMaAaeT ¢ ropm3oHTOM. BbicoTa CosHUa, Kak 1 ero CKIoHeHve, 6yeT paBHa HYNHo.
3aTmeHue 6yaeT HabNOLATLCA HAa FOPU3O0HTE.

PekomeHgauuun ansa xxopn. [ns pelueHns 3afadum HyXHO cfienatb BbIBO 0 TOM, YTO 3aTMEHMe
HabnoaeTca B6M3M BECEHHEr0 paBHOAEHCTBUA. [JaHHbIN BbIBOS, OLeHMBaeTca B 4 6anna.
BbluncneHve BbicoTbl COMHLA B 3TOT AeHb Ha CeBepHOM MOJIHOCe OLeHMBaEeTCA eLle B 4 6anna.
YUaCTHUKMN 0IMMMNALbl MOTYT YYeCTb aTMOC(epHYHO pedpakumio U caenartb BbIBOS, YTO
ConHue 6yaeT 4yThb BbilLe ropn3oHTa (BbicoTa MeHee 1°). Takoil OTBET TaKXXe CUMTaEeTCA
MpaBu/ibHbIM 1 OLeHVBAETCS B MO/IHOW Mepe.

3agaHue 3.

Ycnosue. NoBepxHOCTb 3Be34b! A BABOe ropsyee NoBepxHOCTY 38e34bl B, HO BABOE MeHbLLe ee
no pasmepam. Kakas 38e3ga 6/1Ke K Ham 1 BO CKOJIbKO pas, ec/in B Hebe 3emnn 3T 38e34bl
O[IMHaKOBO APKN?

PeweHwue. Mo 3akoHy CteaHa-bosbLMaHa, CBETUMOCTb 3Be34bl J NponopLmoHanbHa R2T4,
raoe Ru T - paguyc n TemnepaTypa 38e3fbl. ApKOCTb 3Be3/bl, BUAMMAsA Ha 3eMie,
nponopuymnoHansHa J/L2, rae L - pacctosiHne oT 3eMnn 40 38e3/bl. 3 yCnoBus 3agaqm MMeem:

RIT R RIT R
E =" B~

!

| i}

Kpome atoro, n3sectHo, 4to TA=2TB, a RA=RB/2. NoacTtasnas aTo B NpeAblayLLee ypaBHeHMe,
nony4yaem, yto LA=2LB. 3Be3ga A HaxoaMTca BABOe JasibLle 0T 3emn ,4eM 3Be3fa B.
PekomeHgauuv onsa xxopu. [na pelleHnsa 3afayun y4acTHUKN LO/MKHbI NPeAcTaBnaTh, Kak
3aBMCUT CBETUMOCTb 3BE3/bl OT ee pajmyca 1 Temneparypsbl, YTO OLeHuBaeTca B 3 6anna. CeA3b
BUAUMOIA APKOCTM CO CBETUMOCTbIO 1 PacCTOSiHMEM OLieHMBaeTcA B 2 6anna. Oba aTux
BbIp@XeHUA MOryT ObITb 3anuncaHbl Kak B BUAE NMPONOPLKMiA, Tak 1 (hopMyn C KOHCTaHTaMK, 06a
MoAxofa CHMTAKTCA BEPHbIMU. BO3MOXHA MpsiMas 3armchb BbIpaKeHWs ANs BUAVMOW APKOCTU
3Be3/bl, 00beUHAIOLLAA NepBble 4Ba 3Tana peLleHus, 3a YTO BbICTaBNAKTCA Te e 5 6annos.
MofCcTaHOBKA U3BECTHLIX COOTHOLUEHWIA PajmnycoB 1 TeMnepaTyp 3Be34 1 3anmchb
OKOHYaTeNIbHOro 0TBeTa OLeHMBaeTcs B 3 basina.

3agaHue 4.
Ycnosue. ®un3nyeckoe Teo ¢ NI0THOCTbH0 KOMHATHOIO Bo3ayxa (1.2 Kr/m3) cTano YepHou
Ablpoil. OnpeaennTe ero pagnyc.
PelueHuve. 3anuLuem BbipaXeHue 415 rpaBUTaLMOHHOr0 paguyca 1 npeobpasyem ero:
26M Bz Go R®
c* e
3pecb M 1 I’ - macca 1 NNOTHOCTL TeNa, € - CKOPOCTb cBeTa. CoKpallast BeiMunHy R B 1EBOWA 1
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MPaBO YacTN YpaBHEHWSI, NOTyYaeM:

3

R- _
B rrren

Paguyc nonyyaetcs pasHbIM 101 M nnm 70 a.e. IHTepecHOo, 4To Nogo6HbIE YepHbIe Ablpbl (C
maccoit 6onee 10° macc ConHLa) AeiACTBMTENBHO CYLLLECTBYHOT BO BCENEHHOM - B aKTUBHbIX
Aapax ranakTuk.

PekomeHgauun ana xxwpw. [na peweHns 3afaydn y4acTHUKN JO/MKHbI 3anncaTh BblpaXkeHne
A1 TpaBMTaLMOHHOI0 paguyca, 4To oueHuBaeTcs B 4 6anna. Mocnegyrollee BblUUCIEHNE
pauyca oLeHMBaeTcs ellle B 4 6anna.

6. CrNeEUNPUNKA 7 MATEPVNAJIBHO-TEXHNYECKOE
OBECTEYHEHVE MYHWUUNAJIbBHOI O STAMNA OJIMMIVALBLI O
ACTPOHOMWN

MyHuLMNabHbIA 3Tan Bcepoccuinckor onmmnunagbl LWKObHUKOB MO aCTPOHOMU
NMPOBOAMTCA B OAMH ayAuTOpHbIA Typ. OH He npefycMaTpuBatOT MOCTAHOBKY
KaKUX-1Mb0 NpakTUYeckux (B TOM YMC/IE BHEYPOUHbIX, BbIMOHAEMbIX BHE LLKO/IbI
WIN B TEMHOE BpPeMs CYTOK) 3a4ay Mo acTPOHOMUK, N UX NPOBeLeHNE He TpebyeT
creymgpmnyeckoro 06opyaoBaHns (TENeCKONnoB W APYrnxX acTPOHOMUYECKUX
npuobopos). 3Tan onMMMMaAbl MO acTPOHOMMM MPOBOAMTCA B ayAUTOPHOM
(hopmaTe, 1 MaTepuasibHble TPEOOBAHNA ANS NPOBEAEHUS OIMMNNALLI He BbIXOAAT
3a paMKu opraHm3aLlmmn CTaHAapTHOro ayAMTOPHOIO pexxuma.

[na npoBefeHss  MYHUUMNA/IbHOTO 3Tana OpraHu3aTtop AO/DKEH MpPefoCTaBUTb
ayauTopun B LOCTATOYHOM KOJIMYECTBE — KaXK/AbI YHaCTHUK O/IMMMMAAbI JO/MKEH
BbIMO/IHATL 3afjaHne 3a OTAe/IbHbIM CTO/I0M (MapToi).

Kaxgomy yyacTHUKY onumnuagbl OprkoMuTeT LOSKEeH MNpefocTaBUTb PYYKY,
KapaHfjawl, NMHENKY, PesnHKY A1 CTMpaHus U MyCTyl TeTpajb CO LUTamrom
OpraHn3auMoHHOI0 KOMUTETa, a TakXe JMCTbl CO CrpaBOYHOM WMHopMaLmen,
paspeLLeHHOM K 1UCMOo/b30BaHUIO Ha OIMMMNnaze

(4acTb 12 HacTOAWMX PeKoMeHfauuin). B Kaxaon ayautopum [LO/MKHbI OblTb
TaKXKe 3aracHble KaHUeNnspcKne NPUHALIEXHOCTU W KasbKynatop. Ha Bpewms
paboTbl Haf PeLUEeHUSAMWN YYaCTHUKY [OSMKHbI ObITb NpPeaocTaBfieHbl MPOAYKTI
nuTaHus (COoK, neyeHoe).
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7. NMPOUELOYPA NMPOBEOEHNA LLUKOJ/IbHOI'O N
MYHNUWNMNANIBHOIO 3TAINOB

MyHuUMNanbHbIA  3Tan  Bcepoccuickoin onumnuagbl  LUKObHUKOB MO
acTpoHOMUW
MPOBOAATCA B OAMH TYP. YUYaCTHUKM ONUMMMaAbl LO/MKHbI ObITh MPefynpeXxxaeHbl
0 Heo6X0AMMOCTM MPUOBLITL K MECTY NPOBeAEHNSA He MeHee YeM 3a 15 MUHYT Ao
ero Havana. OHWM MNpurnawarTcs Ha npefBapuTenibHOe cobpaHMe, Ha KOTOPOM
OrflaliarTca npasuna NPOBefeHWUs  ONMMMMadbl, NPeACTaBNseTcqd  CoCTaB
OprkomMuTeTa 1 Xopwu. locne aToro yyacTHUKM ONMMNIMAaAbl pacnpeaenstoTcs no
ayauTopuam.

Ona  nposefeHnss 3tana onumnvagbl  OpraHu3auMoOHHbIA  KOMUTET
NpeLoCTaB/fAeT ayauTopun B KOMMYECTBe, OMpenesiieMoOM YMC/IOM YYaCTHWKOB
onnumnuagbl. B TeyeHve BCero Typa onMMnvazbl B KaXXAOW ayAnTOpUM HAXOAUTCS
Habnogarteslb, HasHavyaemblii OpraHM3auMoOHHBIM KOMUTETOM. [lepef Hayaiom
paboTbl YH4aCTHUKM ONUMMMaA6! MALLYT Ha 06/10)KKe TeTpaam CBOK (PaMunio, MMs
1 0TYECTBO, HOMep KJlacca 1 LIKO/bI, PaioH U HACeNIeHHBIA MYHKT.

[0 OKOHYaHUWN OpraHM3aLMOHHON YacTW Yy4aCTHWMKaM BbIAAlOTCA NINCTLI C
3aflaHnAMK, COOTBETCTBYIOLMMW WX BO3PACTHOWM nNapainent, u JUCTbl CO
CMpaBOYHOM MH(OpMaumeit, HeobXoauMon AN pelleHns 3afjaHuid (Yactb 12
HaCTOALLMX pekoMeHaunii). Habnoaareib 0TMeYaeT BpeMs Bblhauu 3afaHuin. Ha
pelleHne 3afaHuin  MyHUUMMaZIbHOro 3tana ofMMnuagbl Mo acTPOHOMMUU
LUKO/IbHMKaM OTBOAMTCA 3 Yaca. YYaCTHMKM HauMHAKOT BbIMOHATL 3a4aHnNA CO
BTOPOI CTpaHWLbl TETPaau, OCTaB/sAA MEPBYHO CTPaHWULY 4YMUCTOW. 1o XKenaHuto
YYaCTHMKA OH MOXET MCMO/Ib30BaTh HECKO/IbKO NOCNEAHMX CTPaHWL, TeTpaam noj
YEPHOBWK, CAeNMaB Ha HUX COOTBETCTBYIOLLYI MOMeTKy. [py HexBaTke mecTa B
TeTpagu Habntogatens Bbl4AeT YYaCTHWKY [OMONHWUTENbHYH TeTpags. [1o
OKOHYaHMK paboTbl BTOPas TeTpadb BKIaAbIBAETCA B NEPBYIO.

Bo Bpems paboTbl Haf 334aHNAMM YYaCTHUK ONIMMNMaLbl UMEeT Npaso:

1. TlMonb3oBaTbCA /NUCTaMW CO CMPaBOYMHOWM  WHQOpMaLuen, BblaaBaeMOW
y4YaCTHUKAM BMECTE C YC/OBUSAMU 3a[aHNiA.

2. MNonb3oBaTbCA NM0O6bIMM CBOMMUN KaHLENAPCKAMM NPUHALNEXXHOCTAMU Hapsaady ¢
BblAaHHbIMW OPrKOMUTETOM.

3. MNonb30BaTbCA COOGCTBEHHBLIM HEMPOrpaMMMPYeEMbIM KaslbKyATOPOM, a TakXxe
npocuTb HabngaTens BPpeMeHHO NPeLoCTaBUTb eMy KallbKynsaTop.

4. O6pallatbCs C BOMpocamy Mo MOBOAY YC/MOBWIA 3aday, mpurnawas K cebe
Habtogatens NoAHATUEM PYKM.
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5. MpHUMaTL NPOAYKTLI NMNTAHKA.

6. BpeMeHHO nokungaTs ayAMTOpPUIO, OCTaB/sAsA Y HabntodaTens CBOK TeTpajp.

Bo Bpems paboTbl Haj 3afaHNAMN YYaCTHUKY 3anpeLlaeTcs:

1. Monb3oBaTbCsi MOOWbHLIM TeNneOHOM (B /060K ero PyHKUUN).

2. [lonb3oBaTbCA  MPOrpaMMUpPYeMbIM  Ka/lbKY/IATOPOM — WAW  MEPEHOCHbLIM
KOMMbIOTEPOM.

3. lMofb30BaTbCA KakMMU-IMO0 WMCTOYHMKAMKU WH(OpMaUMu, 3a WUCKIOYEHUEM
NCTOB CO CMNpPaBOYHOM MHMoOpMaumen, pasgaBaembix OpPrkoMuTeToM repeq
TYPOM.

4. O6pawatbCqd C BOMpocaMun K KOMY-/iMb0, Kpome Habntojartens, 4eHOB
OprkomMuTeTa 1 XKIOpW.

5. Mpon3BognTb 3anmcK Ha COBCTBEHHYIO Bymary, He BblAaHHYI OPrKOMUTETOM.
6. 3anpeLyaeTcs O4HOBPEMEHHbIN BbIXOL U3 ayAMTOpum ABYX 1 60/1ee y4aCTHUKOB.
Mo OKOH4YaHUWM PaboTbl BCe YYACTHWMKM MOKWAAKT ayAMTOPUIO, OCTaBNAA B Heid
TETpaau C peLleHnsaMu, 1N NepexosaT B KOH(epeHL-3a/1 nan 60/bLUYI0 ayAUTOPUIO,
re NPOBOAMTCA 3aK/0UMTeNIbHOE cobpaHme. Mepes HAMU MOXKET BbICTYMUTb Y/eH
OPrkOMUTETA M XKIOPU C KPaTKUM pa3bopom 3afaHunii. OTAeNIbHOe MOMeLLEeHNe ANns
XKIOpY [O/MKHO ObITb MpefocTaBneHo OprkoMMTETOM Ha BeCb [eHb MPOBefEeHUA
onnmnuagbl. YneHbl XXI0pU LO/MKHbI MPUOLITL HA MECTO NPOBEAEHUS ONMMMMAAbI
3a 1 yac [0 OKOH4YaHuMs paboTbl y4yaCTHUKOB. [lpeacenatens >Xoopu (MM ero
3aMecTuTesnls) M 1-2 ufeHa >KIOpW [O/MKHbI NPUObLITH K Hayaly 3Ttana u
nepuoagmMyeckn 06XoAuTb ayauTopuKM, OTBeYas Ha BOMPOCbI YYaCTHUKOB MO
YCNOBUIO 3aau.

8. MPOUELYPA OLEHVBAHUA PELIEHWA W MOABEAEHUSA
NTOroB

[N NpoBepKM pelleHnid Yy4aCTHMKOB LLIKO/IbHOrO 3Tana (opMupyeTcs
XKIOpWY, COCTOSALLEE U3 yUnUTeNEeN, paboTatoLLMX B 061aCTN aCTPOHOMMUMU N CMEXHbIX
ameumnianH (pusnkn, matematukm). JonyckaeTca npuriawleHe negarornyeckmx
N Hay4YHbIX PabOTHUKOB M3 APYrMx opraHmsauuin. YncneHHOCTb XKIOpWU [LO/MKHA
ObITb He MeHee 1/10 OT 06LLEro Yncna y4aCTHUKOB. [Mepel Ha4ya/lom aTana XHpu
NpoBOANT cOobpaHMe, Ha KOTOPOM BblOMpaeT npeaceaaTens, 3HaKOMUTCA C
YCNOBUSIMW W PELLEHNAMM 3alaHWNIA U pacnpefenseT 3agaHns ANs NPOBEPKM MeXay
CO60M.

[ns  ob6ecneyeHWss OOBEKTUBHOCTM  MPOBEPKM  PELLEHME  KaXAoro
KOHKPETHOro 3afaHus B TOW WM WMHOW BO3PacTHOM napannieny A0/MKHO
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MPOBEPATLCA OAHUM U TEM XKe Y/IEHOM XKKopK. Mpu 4OCTaTOYHOM COCTaBe XXHopW
PEKOMEHYEeTCS MPOBOAUTL HE3aBUCUMMYIO MPOBEPKY PELLEHUS KaXKAOro 3ajaHus
ABYMA  (OAHMMM U TeMW >Ke) YNeHaMn XXIOPU C YCPeAHEHWEM OLEHKU U
MPoBefeHNN 00CY)KAEHNSA, eCIM OLEHKM [BYX Y/IEHOB XXIOpPWU pasnnyaroTcs 6osee
4yeM Ha 2 6anna.

PelLieHMe KaXa0ro 3aaHuns oLeHnBaeTcs rno 8-6annbHom cucteme. bonbLuas
4acTb M3 3TNX 8 6a1N0B (He MeHee 4-5) BbICTABNSETCA 3a NPaBW/IbHOE MOHMMaHWe
YYaCTHUKOM OfIMMNUagbl CyTW MPeAoCTaBfIEHHOrO BOMpoca W BblIOOp MyTy
peweHns. OcTtaBluvecsd 6ansibl BbICTABIATCA 3a MPaBU/IbHOCTL PacyeTos,
aKKypaTHyl0 M NOMHYK nofady oTeeTa. [py BbICTaBNEHUM OLEHKM XIOpW
YUMTbIBAKOT PeKOMeHdaumKn, paspaboTaHHble COCTaBUTENSMU AN KadKAoWn
OT/Ae/IbHOWN 3aaayn.

MakcMmanbHas OueHKa 3a Kakgoe 3agaHue (8 6annoB) oAMHakoBa U He
3aBMCUT OT TeMbl, OCBELLAEMO B 3afaHUW, WU KaTeropuu CNOXHOCTU. Takum
obpasom,  focTuraertcs MaKcumasibHas He3aBMCUMOCTb  Pe3y/ibTaToB
MYHUUMMNAIBHOTO 3Tana ONMMMMadbl OT KOHKPETHbIX MNPEAMNOYTEHNI KaXKAoro
LLIKO/IbHNKA MO TeMaM B KypCe aCTPOHOMMUUN N CMEXHbIX AUCLMMNNH.

CymMMapHas oLeHKa 3a BeCb atan coctaenset 48 6annos. Ha ocHoBe
MPOTOKOMOB LWIKO/IbHOrO WM MYHUUMMANbHOIO 3Tamna >Kopu NPUCY>KAaeT
ANNIOMbl  NOGeaMTeNein U NpU3epoB [JaHHOro 3artana. MuHUMasibHOe 4MCro
HabpaHHbIX 6anioB, HeobOXoAMMOE [N NPUCYXXAEHWUA AUMNIIOMOB  MOXET
OT/INYATLCA 418 Pa3HbIX BO3PACTHbIX Napasinenei. Mpn onpegeneHnn aToro Yymcna
XIOpU  JO/MKHO MNPUHMMATb BO BHMMaHWE OCOOEHHOCTW pacnpegesieHuns
YYaCTHMKOB MO HabpaHHbIM 6annam. 18 yMeHbLUeHUS BAUAHUA Cy4YaiHbIX
(paKTOpOB Ha pe3ynbTaTbl ONMMMOMAAbl HeNMb3s YyCTaHaB/IMBATb 3TO YUWUCIO, K
npuMmepy, paBHbIM 24 Gansiam Npyv HaIMYMK YYaCTHUKOB B 3TOI XXe BO3PacTHOM
rpynne, Habpaswimx 23 6anna. XXKpn Takke OO/MHKHO UCXOAMUTb M3 TOro, 4To
nobeauTenn onMMnMaabl A0/MKHbI HabpaTb 0KoMo 70%, a npusepbl — 0Kos10 50%
OT MakCMMa/lbHOro Ymncna 6annos.

[MpoToKONbI OoMMNMagbLl  MYOAMKYKOTCA Ha CailTe opraHa MeCTHOro
camoynpas/ieHUsi, OCYLLECTBNAIOLLErO ynpasfieHne B cepe 0bpa3oBaHNs.
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9. MPOLEAYPA OTBEOPA YHACTHNKOB HA CJIEAYHOLWWME STATbI

M0 OKOHYaHUIO MYHMULMMNAILHOIO 3Tana NpPOTOKO/bl C pe3y/ibTataMu BO
BCEX MYyHMUMMabHbIX 06pa3oBaHusX pervoHa PP cBoadtca B eAuHyto 6asy
[aHHbIX. OTBETCTBEHHOCTb 3@ CO3[aHMe W XpaHeHue 6as3bl, a Takxe
HepasrnaweHne NINYHbIX AaHHbIX YYaCTHMKOB OCYLLECTBASIET OpraH ynpasfieHus
obpasoBaHMeM cybbekTa P®. B 6a3ze AaHHbIX yKasblBatOTCA (Pamuivs, ums u
OTYECTBO Yy4yaCTHMKa, Knacc (BO3pacTHas napansienb), B KOTOPOM BbICTYNa
YYaCTHUK, KONMYECTBO HabpaHHbIX 6annoB, a Takke Haamune Aunioma
nobeauTens Uan npusepa CnefyroLero atana onMMnmasbl npowusioro roga. B 6asy
BK/IHOYAKOTCA BCE YyYaCTHWKKM, a He TOMbKO nobeauTenv 1 npusepbl 4aHHOIO
aTana.

Ha ocHoBe gaHHO 6a3bl opraHm3aTop CreaytoLlero (permoHaibHOro) atana
onpegensieT MUHUMa/IbHOE KOMMYeCTBO 6asinoB, HeoOXOoAMMOe [ANA y4vacTus B
MYHULMNaIbHOM NIM60 permoHasibHOM 3Tarne. 3TO KOMYECTBO AO/MHKHO ObiTb He
6onee 50% OT MaKCUMa/bHOro 4ucnia 6an/0B Ha npegplayliem atane, T.e. He
6onee 24 6GannoB., BHe 3aBUCMMOCTU OT pPeLUeHWIA N0 BPYYEHUO LUMIOMOB
nobeguTenein U NpU3epoB npegplayllero atana. B cnydvae HebosbLIOro 4mcna
YYaCTHUKOB WM HEBbLICOKMX OLEHOK 3TO YWCM0 MOXET ObITb YMeHblUeHO. B
COOTBETCTBMU C [Nopsakom npoBeaeHnst Becepoccuniickoid onnumMnumagbl, K y4acTuio
B MyHUUMNaSbHOM  (pPernMoHalbHOM) 3Tarne aBTOMATUYECKM [OMyCKatoTCH
nobeauTenn U nNpusepbl MyHUUMNAILHOrO (PernoHanbHOro) atana onMMNuaibl
MPOLU/IOro roga.
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12. CIrPABOYHAA WVHPOPMALUWNA, TIOOJNTEXALWWAA PA3OAYE
BMECTE C YC/IOB/AMW 3A0AHNI

Huxe npuBedeH nepeyeHb CNPaBOYHbLIX AaHHbIX, KOTOPble CUMTAOTCH
M3BECTHLIMW MPW PELUEHMN 3aflaHNin BCeX 3TanoB Bcepoccuitickor onumMnuagbl
LUKO/IbHMKOB MO acTPOHOMWUW. OTW CMNpaBOYHble [aHHble MOANeXaT pasjaye
Yy4YacTHMKaM OniMmnnagbl B NO/IHOM 06beME Ha PErMOHaIbHOM U 3aK/OUNUTENIbHOM
aTanax onuMnuagbl.. VCKNOYeHMe CNpaBOYHbLIX  AaHHbIX, BXOAAWMX B
MPUBOAUMBIA CMINCOK N MMEIOLIMX OTHOLLEeHMe XOTA Obl K OAHOW M3 3ajau,
npegnaraeMblX B KOMMEKTE, HEAOMYCTUMO.

81. OCHOBHbIE (P3NYECKIME 1 aCTPOHOMUYECKIME NOCTOSIHHbIE
paBUTALMOHHas NocTosIHHAA G = 6.672-1071! m3-krt.c2
CKopocCTb CBeTa B Bakyyme ¢ = 2.998-108 m/c

YHuBepcasbHas ra3oBast NOCTOsHHAA = 8.31 M?-Kr-¢c2-K-1-monb™
MocTosiHHas CTedaHa-bonbumaHa = 5.67-1078 kr-c3.K=
MocToaHHaa BuHa = 0,29KcMm (BHUMaHWe, B pa3MepHOCTU yKa3aHbl CAaHTUMETPbI!)
Macca npoToHa m, = 1.67-1072" kr

Macca 3n1eKTpoHa me = 9.11.1031 kr

AcTpoHOMMYecKast eavHuLa 1 a.e. = 1.496-10' m

Mapcek 1 nk = 206265 a.e. = 3.086-10% m

MocTosiHHaa Xabbna H = 72 (kw/c)/Mnk

82. JaHHble 0 ConHue

Paguyc 695 000 Km

Macca 1.989-10% kr

CeTuMocCTb 3.88-10% BT

CniekTpasbHbIin Knacc G2

Buammas 3se3gHan BennumnHa —26.78M

ABCOMOTHasA 6010MeTpUYECKas 3Be34Has Be/iMUnHa +4.72™

Mokasartenb ugeta (B-V) +0.67™

ApdekTrBHAA Temnepatypa 5800K

CpefiHnIA ropn3oHTabHbIV Napannakc 8.794

NHTerpanbHbIii NOTOK SHEPTN Ha paccTosiHMM 3emamn 1360 B1/m?
MOTOK SHEPrUM B BUAUMBIX Nlydax Ha paccTosiHuM 3emnm 600 B1/m?
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[aHHbIle 0 3emsie

JKcueHTpUcnTeT opouTsl 0.017

Tponuyecknia rog 365.24219 cyTok

CpefiHsas opbuTasibHas CKopocTb 29.8 Km/c

Mepuop BpatleHns 23 Yaca 56 MUHYT 04 ceKyHbl

HaknoH aKBaTopa K aKAMNTUKe Ha anoxy 2000 roaa: 23°26° 21.45™
JKBaTopuasbHbI paguyc 6378.14 Kv

MonapHbIA paguyc 6356.77 KM

Macca 5.974-10% kr

CpefHss NNoTHOCTb 5.52 r-cm™3

O6bemHbIn cocTtaB atmocdepsbl: N (78%), O, (21%), Ar (~1%).

§3. [laHHble 0 J1yHe

CpepfHee pacctoaHme oT 3emn 384400 Km
MuHManbHoe paccTofHme oT 3eMn 356410 KM
MakcumasibHoe pacctosaHne ot 3emnum 406700 Km
AKcueHTpucnTeT opbuTsl 0.055

HaknoH N1ockocTh opbuThbl K aknMnTuke 5° 09’
Cupepunyeckmnin (3se34Hblin) neprog obpatleHmns 27.321662 cyTok
CuHoauyeckmnin nepnog obpateHns 29.530589 cyTok
Pagnyc 1738 Km

Macca 7.348-10% kr unm 1/81.3 maccbl 3eMnu
CpefHss NNoTHOCTb 3.34 r-cm™3

BusyanbHoe reometpuyeckoe anbbeno 0.12

Buanmas 3se3gHasa BeIMUMHA B NOJTHONYHUE —12.7m
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84. dusnyeckmne xapaktepuctnku ConHua 1 nnaHeT

[InaseTa Macca Pagmyc ITroT- [Tepaca Haszmor | Teo- | Bron
HOCTE | EpPAlleHER | 3KBaTOpa | METp. [3BE3d-
BORPYT OCH K anh- | Hag
IUIOCHKOCTH| G200 | BETH-
OpOHTHL aHHA*
KT MACCH | KM | pameves | row” TPaIyCH
JerH 3enmH
Comnme 1.980-10°% | 332046 |693000| 10897 | 141 | 25380cyr 7.25 - [-268
Mepxypeit | 3.302-10% | 0.05271 | 2439.7 | 03825 | 342 | S8.646cytT 000 (010 |01
Berepa 4.869-10°* | 0.81476 [6051.8 | 0.9488 | 320 [243.019cyr™*| 17736 | 0.63 [ <4
Jearma 5.974-107 | 1.00000 (6378.1 | 10000 | 552 | 23934=mac | 2345 (037 —
Mape 5.419-10‘3 0.10745 133972 | 05326 | 393 | 24.623wac | 2519 | 015 (20
HomeTep 1.899-10-" | 31754 (71492 | 11.20 L33 9.924 =ac 313 |03 [ 27
Carvpr 5.685-10°° | 95.181 | 60268 | 94494 | 069 | 10656=ac | 2533 |[047 | 04
Vpar 868310 | 14535 | 25550 | 40073 | 132 [ 1724 mac** | 9786 |051| 57
Henrve 1.024-10° | 17135 | 24746 | 38799 | 1.64 16.11 =ac 2831 [D41] 78
* — 217 HAHGOABMEH IMOHTANNE ERYTPEHERX [NIaHeT E CPEIEET0 OpOTHEOCTOSHES BHEMIHX
IIAHET.
*#* — pOpaTHOE BpameHHE.
85. XapaKTepucTuKn opbuT nnaHeT
[lnamera | bomemas momvoce | Jxcoedt- | Haxmorx | Ilepmon | CHEOZEwechmE:
PHCHTET |OIOCKOCTE | OOpANIEHHA MEPHOT
SEIHIITHEH
MUTH KM a.e. TPaIyCH CVT
Meprypas 379 0.3871 02036 7.004 8797 eyt 1159
Berepa 1082 0.7233 0.0068 3394 224 70 eyr 5839
Jernxr 1496 1.0000 00167 0.000 365.26 cyT =
Mape 2279 1.523] 0.0924 1.850 68698 cyT 7800
HmuTep 7733 5202 0.0483 1.308 11.862 net 3989
Carypr 14204 | 95388 | 0.0360 2488 29458 mer 378.1
Vpan 28710 | 19,1914 | 0.0461 0774 £4.01 mer 3697
Henrye 45043 [ 300611 | 0.0097 1.774 164.79 met 367.5

§6. XapaKTepUCTUKN HEKOTOPbIX CMYTHUKOB NaHeT
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Coyraer | Macca |Pamive |Ilotocts | Pameye | Ilepmog |[eomer-| Bumas
Op0HTH |0OpAaMeHHA | PHIE IBE3THAR
ATR0ED0 | BRTHUEHA™
xr KM ricM XM CVT m
Jepnn
Jlyma |7348-107| 1738 | 334 | 384400 | 2732166 | 0.12 -127
Mape
®oGoc  |1.0810"| 10 | 20 | 9380 | 031910 | 006 11.3
Jeiwoc | 1810% | 6 | 17 | 23460 | 126244 | 007 | 124
HOmaTep
Ho 204-10% | 1815 3.55 421800 | 1.769138 | 061 5.0
Espona 48107 | 1560 in 671100 | 3551181 | 064 53
Famemen | 148-10° | 2631 1.94 1070400 | 7.154533 | 042 46
Kammecro | 1.08-107 | 2400 1.86 1882800 | 16.68902 | 020 5.7
Carypn
Tedmz 7.55-10°7 | 530 1.21 204660 | 1.887202 09 102
Jmoma 1.05-10°! | 560 1.43 377400 | 2736915 0.7 10.4
Pex 249-10™ | 763 133 | 527040 | 4517500 | 07 9.7
TeET2R 135107 | 2575 1.88 1221850 | 1594542 | 021 g2
HAmer 188107 | 730 121 3560800 | 7033018 02 ~11.0
Ypar
Mapasna | 633-10° | 2358 1.15 120000 | 1413479 | 027 163
Apsann 1.7-10" | 5789 1.56 190900 | 2520379 | 034 142
Vaebpuzms | 1.27-10% | 584.7 1.52 266000 | 4144177 | 018 148
Turamms | 3.49-10°' | 7889 1.70 436300 | B.705872 | 027 13.7
Obepor | 3.03-10° | 7614 1.64 583500 | 1346324 | 024 139
Tparom |[2.14-10% | 1350 | 207 | 354800 | 5.87685** | 07 | 13.5

* — 01 NONHONYHWS WX CPeAHEro NPOTUBOCTOSHNSA BHELUHMX MaHET.
** — 0bpaTHOe Hanpas/eHNe BpaLLEHUS.

§87. ®opMy/ibl NPUBNKEHHOT O BbIYUCIEHUSA

(X << 1, yrnbl BbIPQXAOTCS B pagnaHax).

sin X = tgX = X

sin(a + xX) #sina + xcosa
cos(a + x) = cosa — xsina

tg(@a + x) =tga +

cos’a
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