3.2. ActpoHomust

YTBepX/€eHbl Ha 3aceflaHN LiEHTPabHOI
npeAMeTHO-MeTOAMYECKO KOMUCCUN
BCEPOCCUIACKOI ONMMMMagb! LLKO/bHKOB
Mo aCTPOHOMMHU

(MpoTokon Ne 1 ot 05.07.2021 r.)

METOAUYECKHUE PEKOMEHJAIIUA
10 OPraHU3alNH U NPOBEAEHNIO KOJbHOT0 1 MYHUIIUNIAJIBHOI0 ITANIOB
BCEPOCCUIICKOM 0JIMMIIUAAbI KOJLHUKOB M0 AaCTPOHOMHUM

B 2021/2022 y4yeOHOM roay
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BBenenne

Hactoswue pekomeHAauuMnm MO  OpraHM3aumMum U MNPOBEAEHMIO  LUKOMbHOMO U
MYHULMNANLHOrO 3TanoB BCEPOCCUIACKON ONMMNMAaAbl LUKOMbHWUKOB (Jaslee — ONMMNMAsa)
M0 aCTPOHOMMW  COCTaBNeHbl B COOTBETCTBMM C [OpSAKOM MNpOBeLeHWs  BCEPOCCUIACKON
ONMMNMagbl LIKO/bHNKOB, YTBEPXKAEHHLIM MpPYKazoM MUHMUCTePCTBA NPOCBeLeHns PoccuiAickoi
®epepaynm o1 27 Hos6pa 2020 r. Ne 678 «O6 yTBepXaeHWUM MNopsaka NpoBeAeHNs BCEPOCCUICKOM
ONMMNVaAbl  LKOMbHWUKOB» W MNpefHa3HavyeHbl A1 UCNOMb30BaHUA  MYHULMMATbHBIMK - U
PErMoHaNIbHbIMW NPeAMETHO-METOAMYECKUMI KOMUCCUAMU, & TakKe OpraHn3aTopamu LLUKO/IbHOro
M MYHULMNAIbHOIO 3TarnoB O/IMMMnagbl.

Onumnuaga no acTPOHOMUM MPOBOANUTCS B LIENSX BbISB/IEHUS U Pa3BUTUSA Y 00yyatoLLmxca
TBOPYECKMX CMOCOBGHOCTEN M MHTEpeca K Hay4HOW (Hay4HO-MCCNnefoBaTelbCKOM) AesTeNbHOCTH,
nponaraHfpbl Hay4HbIX 3HaHWA.

CpoKM OKOHYaHMsi 3TarnoB OAMMNUaAbl: LUKOMbHOrO 3Tana — He Mo3gHee 1 HOs6ps;
MYHULMNIbHOTO 3Tana — He no3fHee 25 gekabps.

dopma nposefeHNs onMMnuagbl — O4HasA. pu NpoBeAeHUM ONMMMMALbl LOMYCKAaeTCs
MCNONb30BaHNE  MHOPMaLNOHHO-KOMMYHUKALMOHHbLIX  TEXHOMIOTWIA B 4acTWM  OpraHm3auum
BbINOMIHEHNA ONMMMMWAAHbIX 3afaHuii, aHanM3a W nokasa OAMMMUafHbLIX 3afaHui, npoueaypbl
anennisuMyM Npy ycnosumn cobntofeHns TpeboBaHWIA 3akoHodaTenbcTBa Poccuiickoin depepauum
B 061aCTV 3aLUMTbl MEPCOHA/IbHBIX AaHHBbIX.

PelleHne 0 npoBefeHWM  LIKOMIbHOTO M MYHWULMNaIbHOMO  3TanoB  OAMMNnagbl
C UCNO/b30BaHNEM NHHOPMALMOHHO-KOMMYHUKALMOHHbIX TEXHONOT WA NpYHUMaeTCA
OpPraHu13aTopoM LUKO/IbHOrO M MyHULMN&/IbHOMO 3TarnoB OAMMMnaAbl MO COrnacoBaHUIO C OpraHoM
MCNONHUTENBbHON BfacTu cybbekTa Poccuiickoin defepauui, oCyLECTBAOWMM rOCYAapCTBEHHOE
ynpaBsfeHune B chepe 06pa3oBaHUs.

LLIKOMbHBIA  3Tan onMMmnvadbl NPOBOAMTCA NO 3afaHuaM, pa3paboTaHHbIM ans 5-11
KNaccoB, MyHULUMNa/bHbIA — ANa 7—11 KNaccoB. YUYaCTHUK KaKAO0ro atana onMMnunagbl BbINOAHAET
ONMMMMagHble 3afaHus, paspaboTaHHble Ans Knacca (BO3PacTHOM Mapannenun), nporpammy
KOTOPOro OH OCBavBaeT, UIn 418 6onee CTapluMX KnaccoB. B cnydae NpoXoXaeHWs y4aCTHUKOB,
BbINOMIHMBLUMX 3afaHns, pa3paboTaHHble A5 60/ee CTapliMX K/acCoB MO OTHOLLUEHUKO K TeEM,
NporpaMMbl KOTOPbIX OHW OCBaMBalOT, Ha CNeAYHOLLMIA 3Tan OIMMMMabl, YKa3aHHbIE YHaCTHUKN 1
Ha CnegylowWmMX 3Tanax ONUMMMaAbl BbIMNOMHAKT ONMMMAVAaAHble 3afaHus, paspaboTaHHbIE
[/19 Knacca, KOTOpbIi OHW BbIGpasM Ha npegplayliem atane onvMnuagel, uam 6onee crapLumx

KNaccoB.
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MeToanyeckme peKoOMeHaaLny BKIKOYaOT:

— MOPALOK OpraHv3auuMm W MNpPOBEeLEHMS LUKOMIbHOrO W MYHMUMNANbHOINO 3Taros
ONMMNUasbl, 06LLMe peKkoMeHaaL MK No pa3paboTke TPebOBaHWI K UX NMPOBESEHWIO;

— MeTOAMYECKME MNOAXOAbl K COCTaB/MEHWUIO ONUMMNMALHLIX 33f4aHWiA U MPUHLMNBI
(hOpMUPOBAHMSA KOMMIEKTOB ONNMMNUNAAHBIX 3afaHWUiA NS LWKObHOMO U MYHULMNAaILHOMO 3TaroB
onMmnuagbl;

— HeobXxo4uMoe MaTepuanbHO-TEXHUYECKOe obecneyeHre Ans BbINOMHEHUS ONIMMNUaLHbIX
3afjaHui;

— MepeyeHb CMpaBOYHbIX MaTepuasioB, CPeACTB CBA3N U 3/1EKTPOHHO-BbIYNCIUTENBbHO
TEXHUKW, pa3peLLeHHbIX K UCMO/b30BaHMIO BO BPEMS MPOBEAEHWS ONMMNNagbI;

— KpWUTEpUU N METOAMKY OLIEHMBAHUA BbIMOMHEHHbIX ONIMMNNAAHBIX 3aaHWI;

— nepeyeHb PeKOMEHAYeMbIX UCTOYHWKOB /19 MOArOTOBKM LUKO/IbHUKOB K ONIMMNUaE.

[OMoNMHUTENBHYIO MH(OPMALIMIO NO MPeLACTaBNeHHbIM METOAUYECKMM MaTepuanaM MOXHO

nofy4ynMTb MO  3M1EKTPOHHOW noyTe, o6paTMBWKCL MO agpecy ougolnikov@gmail.com

B LIEHTPa/IbHYO MpeAMeTHO-METOANYECKYO KOMUCCUIO BCEPOCCUIACKOM ONMMMMabl LLIKOMbHUKOB

MO aCTPOHOMMN.

1. HOpﬂZ[OK OpraHm3an H IPOBEACHHUA IIKOJBHOI0 U MYHUIHUNAJIBHOIO 3TamoB

OJIMMIINAAbI

1.1. llIkoabHBIA 3Tanm oJauUMNIUAAbLI COCTOMT W3 OAHOr0 TEOPeTUYeckoro Typa
NHAMBUAYaNbHBIX COCTA3aHWUIA YHaCTHNKOB.

1.1.1. PekomeH0BaHHas AIMTENbHOCTL Typa COCTaBAET:

5 knacc — 1 akagemmnyeckmnin yac (45 MUHyT);

6 Knacc — 1 akafieMuyeckuii yac (45 MUHyT);

7 Knacc — 1 akafieMmnyeckuii yac (45 MUHyT);

8 Knacc — 1 akagemmnyeckmnin yac (45 MUHyT);

9 knacc — 1 acTpoHOMUYecKuiA Yac (60 MUHYT);

10 knacc — 2 akagemmyeckmx yaca (90 MUHYT);

11 knacc — 2 akaiemuyeckmx yaca (90 MUHYT).

1.1.2. Y4aCTHUKM [ensaTca Ha BO3pacTHble napainenm — 5-6 knaccol, 7-8 knaccol, 9 Knacc,
10 knacc, 11 knacc. KoHKypc NpoBOAUTCS OTAENbHO BHYTPY KaXXA0W napannienu.

1.1.3. Ana nposefeHns Typa HeoOXOAWMbl ayAUTOpUK, B KOTOPbIX KaXAOMY YYaCTHUKY
onnMnuagbl [O/MKHO ObITb NPeAoCTaB/ieHO OTAeNbHOe pabouvee mecTo. Bce pabouve mecta

YYaCTHMKOB onmMmnuaabl  OO/DKHbI obecneunBatb UM paBHblE YCNOBWA, COOTBETCTBOBATb
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[EeNCTBYIOLLMM Ha MOMEHT NPOBEAEHNSA ONMMNNALbI CAHUTAPHO-3NUAEMUOSOTMYECKUM NpaBuiam 1
HopMaMm.

1.1.4. PacyeT umcna ayamTopuii onpeaensieTcs YMCIOM YHaCTHMKOB M MOCAA0YHbIX MECT
B ayamTopuax. [poBefeHNIO Typa NpeaLIecTBYeT KpPaTKUA MHCTPYKTaX YYaCTHUKOB O MpaBuiax
y4yacTus B oiMMnunage.

1.2. MyHuOMNAaJdbHBIA 3Tam oJUMNIHUAABI COCTOUT M3 OAHOrO TEOPeTMYecKoro Typa
VHAMBULYANIbHBIX COCTA3aHWUIA YYaCTHUKOB.

1.2.1. JnnTenbHOCTL Typa COCTaB/AeT:

7 Knacc — 2 akagemmnyeckmx yaca (90 MUHYT);

8 Knacc — 2 akagemmnyeckmx yaca (90 MUHYT);

9 Knacc — 2 acTpoHoMmMYyeckmx yaca (120 MUHYT);

10 knacc — 2 acTpoHOMMYecKmx Yaca (120 MuHyT);

11 Knacc — 2 acTpoHOMMYecKmx Yaca (120 MUHYT).

1.2.2. YYaCTHUKN [ensaTcsa Ha BO3pacTHble napannenn — 7-8 knacckl, 9 Knacc, 10 Knacc,
11 knacc. KoHKypC NpoBOAMTCS OTAENbHO BHYTPY KaXKA0W Napannenu.

1.2.3. Ans nposefeHns Typa HeOOXOAMMbl ayauTOpPUX, B KOTOPbIX KaXKAOMY YYaCTHUKY
onnMnuagbl AO/MKHO ObITb NPeAoCTaB/ieHO OTAeNbHOe paboyvee MecTo. Bce paboune Mmecta
YYaCTHMKOB O/IUMMMafbl [0/DKHbI 06ecneymBaTb WM paBHble YCNOBWS, COOTBETCTBOBATb
[ENCTBYIOLLMM Ha MOMEHT NPOBEAEHNSA ONIMMNNALbI CAHUTAPHO-3NUAEMUOIOTMYECKUM NpaBuiam 1
HOpMaMm.

1.2.4. PacyeT umucna ayamTopuin onpeaensieTca YMCIOM YYaCTHUKOB U MOCaA0YHbIX MECT
B ayamTopuax. MpoBefieHNIO Typa NpeaLIecTBYeT KpPaTKUA MHCTPYKTaX YYaCTHWKOB O MpaBu/iax

yyacTuis B onMMnuae.

2. O0mue peKoMeHIAUHMM MO pa3padoTke TPeGOBaHMII K NMPOBeJEHHMIO HIKOJIBHOIO M

MYHUIMIIAJIBbHOI'O 3TAN0B OJIUMITHA/IbI

2.1. TpeboBaHNA K MNPOBEAEHMIO LUKOMbHOIO WM MYHUUMNAIbHOrO 3TarnoB OUMMWaAb!
pa3pabaTblBAlOTCH  COOTBETCTBEHHO  MYHUUMNAIbHBIMW W PErMOHa/IbHBLIMA  NPEeSMETHO-
METOANYECKMMIN KOMUCCUSAIMM C YHETOM METOAMYECKMX PEKOMEHALMIA LEeHTPaNbHON NpeaMeTHO-
METOAMYECKON KOMMUCCMU W YTBEPXKAAKOTCA OpraHM3aTopaMu  COOTBETCTBYHOLUMX 3TaroB
onnmMnuagbl.

2.2. B TpeboBaHUs, NOMMMO 00LLIEA MHGOPMaLMK, XapaKTePU3YHOLLEA COOTBETCTBYHOLMIA
aTan onmmMnuagbl (gata NPoBeAeHWs, MOPSAOK PerncTpaumm yyacTHWKOB, BPEMS Havana 3Tana,

npoueaypbl KOAMPOBaHUS W [eKOAMPOBAHUA paboT, MOpsAOK MPOBEPKM U OLEHMBAaHWUS paboT,
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npoueaypbl aHanM3a 3afaHuiAi ONIMMINaAbl U UX PeLLeHUiA, NpoLieAypbl NMOKasa NPOBEPeHHbIX PaboT
YUaCTHUKOB  ONUMMMaAbl, NpoUeAypbl MPOBEAEHMS anennsuwiAi 1M MOABEAEHUS UTOroB
COOTBETCTBYIOLLLErO 3Tana, eauWHoli [Ans BCeX NPeAMETOB 3Tana) PEKOMEHAYeTCs BKIOYMTH
CNefytoLLyr UH(OPMaLIMIO, KacatoLLyOCs COOTBETCTBYHOLLENO aTana oinMMnunapl:

— MaTepuaibHO-TEXHUYECKOe 06ecreyeHme;

— TepeyeHb CMPaBOYHbIX MaTepuanoB, CPEACTB CBA3U W 3MEKTPOHHO-BLIYUC/IUTENLHON

TEXHUKMW, paspeLLEHHBbIX K NCMO0/b30BaHNIO BO BPEMA MPOoBEAEHUA ONNMITAaAbI.

3. Heo0xoauMoe MaTepHaJIbHO-TEXHHUYECKOE OOecneuyeHue /JIsi BbITOJHEHHs 3aJaHuii

IIKOJBbHOTO 3Tana oJIMMIIHaAbI

3.1. ns npoBefigHMs BCEX MeEPOMPUATUIA OonMMNMabl Heo6GXoAyMa COOTBETCTBYHOLLAS
MaTepuanbHas 6a3a, KOTopas BK/OUAET B Ce6s aNeMeHTbI /151 NPOBeAEHMs Typa.

3.2. LLKoNbHbIA 3Tan He npefycMaTpUBAeT BbIMOSHEHWE KaKUX-IMGO NPaKTUYECKUX U
HabnofaTeNbHbIX 3afad Mo acTPOHOMWM, €ro npoBeAeHWe He Tpedyer CheLMaIbHOrO
o6opyaoBaHMs (TENeCKOMOB U APYrMX acTPOHOMUYECKMX MPUGOPOB), NO3TOMY MaTepuasibHble
Tpe6oBaHMA ANs UX NPOBEAEHNS He BbIXOAAT 3a PaMKW OpraHu3auuy CTaHAapTHOro ayAuTOPHOro
peXxmma. KaxaoMy y4YaCTHUKY OfMMMIMaabl [0/MKHbI ObiTb MPeAocTaBfieHbl NMCTLI (hopmaTta Ad
ANS BbINOMHEHNS1 ONMMMMAAHbIX 3afaHuii. B cnyyae npoBedeHWs 3Tana C WUCMOAb30BaHMEM
MH(OPMALOHHO-KOMMYHUKALIMOHHBIX TEXHOMOMMIA y4acTHMKAaM [O/MKeH ObiTb NPeAocTaB/eH
AOCTYN K OHNaH-NNaT(hopme, Ha KOTOPO NpoBOAMUTCS 3Tan.

Y4acTHMKM MOTYT UCMONb30BaTh CBOW MUCbMEHHbIE NPUHAANEXHOCTU (BKOUAS LIMPKY/b,
TPAHCMOPTUP, NMHENKY 1 T. M.) 1 HEMPOTPaMMUPYEMBbIV MHXEHEPHbIN KanbKynaTop. B yacTHocTw,
KaNibKy/NISTOPbI, AONYCTUMblE [/ MCMO/Mb30BaHWS Ha EID, paspeluaroTcs A MCMo/b30BaHMs
Ha NtoBbIX 3Tanax onMMnuaabl. PEKOMeHAYeTCs UMETb B ayauTOPUM HECKO/bKO 3anacHbIX pyyvek

UepHOrO LBETA.

4, H606XOIII/IMOG MaTEPHAJIBbHO-TEXHUYECCKOEC o0ecneuyeHue JIJIS1 BBINOJIHEHUS 3aJaHuii

MYHUIMIIAJIBHOI'O 3Tana oJJUMMIIAaabI

4.1. Ans npoBefeHVs BCEX MeponpuAaTUiA onMMnuaZbl HeobXo4uma COOTBETCTBYHOLLAA
MaTepuanbHas 6a3a, KOTopas BKNOYAEeT B Ce6 31eMeHTbl AN NPOBeLeHNs Typa.

4.2. MatepuanbHoe 06ecrneyeHne MyHULMNANbHOMO 3Tana aHalorMyHo LLIKO/IbHOMY aTany.
[JaHHbIi  3Tan  Takke He npefycMaTpuBaeT BbIMO/IHEHUE KakKMX-MO0 MPaKTUYeCKMX U

Ha6}'IIOAaTefIbeIX 3afa4 Mo acTpoHOMWW, ero nposefeHWe He Tpeldyer CheLUaIbHOIO
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06opyaoBaHMs (TENeCKONoB U APYrMX acTPOHOMUYECKMX MPUGOPOB), MO3ITOMY MaTepuasibHble
Tpe6oBaHMA ANs MX NPOBEAEHNS He BbIXOAAT 3a PaMKW OpraHu3auuy CTaHAapTHOro ayAuTOPHOro
peXXmMa. KaxaoMy y4yaCTHUKY ONMMMMabl A0/MKHbI ObiTb MPeAocTaBfieHbl NMCTLI hopmaTta Ad
ONs BbINOMHEHNS1 ONMMMMMAAHbLIX 33afaHuii. B cnyyae npoBefeHWUs 3Tana C WUCMoNb30BaHMEM
MH(OPMALMOHHO-KOMMYHUKALIMOHHBIX TEXHOMOMMIA  y4aCTHMKAM [O/MKeH ObiTb NPeAoCcTaB/eH
[0CTYN K OHNaiiH-NnaTgopme, Ha KOTOPOK NPOBOAMTCSA 3Tar.

Y4acTHMKM MOTYT UCMONb30BaTh CBOW MUCbMEHHbIE NPUHAANEXHOCTU (BKIOUAS LIMPKYb,
TPAHCNOPTMP, NMHENKY 1 T. M.) N HEMPOrPaMMUPYEMbIIA MHXEHEPHbIN KanbKynstop. B yacTHocTw,
Ka/lbKynsTopbl, AOMYCTUMbIE [N WUCMOMb30BaHWS Ha EID, paspeluarotcs Ans WUCMO/b30BaHMS
Ha NtoBbIX 3Tanax onMMnuaabl. PEKOMeHAYeTCs UMETb B ayauTOPMM HECKOMbKO 3anacHbIX py4ek

YepHOro LiBeTa.

5. HpI/IHIII/Il'lI)I q)OpMI/IPOBaHI/Iﬂ KOMILIEKTOB 3aJaHHii U MeTOAHYeCKHEe IO0IAXO0IbI

K COCTABJIEHMIO 3a/JaHUH IIKO0JbLHOI0 3TaNna 0JJUMIIHAJbI

5.1. Ha wWwkonbHOM 3Tane onMMnuWagbl y4acTHMKaM MpegsiaratoTcs KOMMIEKTbl 3afaHui,
paspabOTaHHble  MYHULUMN&LHON  MpeAMETHO-METOAMYECKON  Komuccued.  OnTumanbHoe
KONNYeCTBO 3afaHunin: 4-6. MNpu TecToBOM (hopmate 3adaHnii (3PPEKTUBHOM Npu NpPoBeLeHUN
aTana ¢ 1Ucnosb3oBaHNeM MHPOMALNOHHO-KOMMYHUKALMOHHbLIX TEXHONOINIA) KONMYECTBO 3afaHWii
MOXET ObITb YBEINYEHO. 3aaHNs LWKOMbHOMO 3Tana OCHOBbLIBAKOTCA Ha TEMATUYECKONM NporpaMme,
COCTaB/IEHHOW LEHTPa/IbHON NPeAMETHO-METOANYECKOW KOMUCCUEN BCEPOCCUIACKON onmmnuagpl
LUKO/IbHUKOB M0 acTpoHoMuw (MpunoxeHue 1).

YyacTHMKaM M3 KaXXA0 napannenn Jo/mKeH OblTb NPeAsoXeH CBOM KOMMNMEKT 3afaHuiA,
Mpy 3TOM HEKOTOPbIe 3aJaHNA MOTYT BXOAMTb B KOMMIEKTbI HECKO/bKMX BO3PACTHbLIX Mapasnsienei
(KaKk B WAEHTWMYHOW, TaK M B OT/AMvaroLleinca hopmynmpoBke). KoMnnekTbl 3afaHnii AOMKHbI
obnafatb TeMaTNYeCKo NOHOTOW, TO eCTb COOTBETCTBOBATb Pa3/IMYHLIM BONPOCaM TeMaTUYECKOA
nporpaMMbl ONMMNNabI.

K onMmnuaiHbIM 3aaaHnsmM NpeabsBnsoTCca cneaytolime obuime TpeboBaHUs:

COOTBETCTBUE YPOBHS CNIOXKHOCTY 3a/jaHuii 3asBNEHHOI BO3PACTHOI rpynne;

— TemaTM4eckKoe pa3HooGpasmne 3aaHuii;

— KOPPEKTHOCTb (POPMY/IMPOBOK 3aaHWiA;

— yKasaH1e MaKCcUMabHOro 6as/ia 3a Ka/oe 3a4aHue 1 3a Typ B Lie/IOM;

— COOTBETCTBYE 3aaHNIi KPUTEPUAM N METOAMKE OLLEHVBAHWS;

— Ha/MuMe 3aflaHuii, BbISBNSIOLMX CK/IOHHOCTb K Hay4HOW [AEATENbHOCTM U BbICOKMIA

YPOBEHb NHTENNEKTYA/IbHOTO PasBUTUA Y4aCTHUKOB,
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— Ha/Mume 33aHWi, BbLIABNAIOWMX CKJOHHOCTb K MONYYEHUIO  CMeLnaibHOCTY,
AN15 NOCTYM/IEHNA Ha KOTOPYHO(-ble) MOryT ObITb MOTEHLMaNLHO BOCTPe6OBaHbI pesy/bTarhl
oNMMNUaabI;

— HeSoMycTUMO  Ha/lnuve  3afaHuiA, MPOTMBOPEYALLMX  MPaBOBbIM,  3TUYECKUM,
3CTETUYECKMM, PEeUTUO3HBIM  HOpPMaM, [LEMOHCTPUPYIOWMX amopasibHble, MNPOTUBOMpPaBHbIe
MOZENN NoBefeHna U T.1.;

— HefonycTUMO Hannuve 3aflaHunid, NPesCcTaBNeHHbIX B HEU3MEHHOM BUAe, Ay6nupyoLLmnX
3a/laHVs NPOLL/IbIX JIET, B TOM YMC/E AN APYrOro YpoBHA 06pa3oBaHus.

3afaHna [O/MKHbI UMETb TEOPETUYECKMIA XapaKTep, TO eCTb He TpeboBaTb [/ PeLLeHus
NCMOMb30BaHNSA  KaKWUX-M60 acTPOHOMMUYECKUX NPUOOPOB U 3NEKTPOHHO-BbIYMCIUTENBHBIX
CPeLCTB, 3a WCK/IIOYEHVEM HEMporpaMmMmpyeMoro KaibKynsTopa, W BbINOMHATLCA 6e3 Bbixoda
Ha yiuuy.

KomnnekT 3afiaHuil JOMKEH COAepXaTb 3afaHWus PasfIMYyHON CMIOXHOCTU. BOMbLUMHCTBO
3aflaHVi LIKOMbHOMO 3Tarna [0/KHbI NPeAcTaBnAaTb Kateropuio 1 — Hambonee npocTble 3afaHus,
[OCTYNHble 60NBbLUMHCTBY YHaCTHMKOB 3Tana. PelleHve 3TUX 3afaHunid LO/MHKHbI NpeLycMaTpuBaTh
OAHOKpATHOE MpPUMEHEeHMe Kakoro-nmbo acTPOHOMWYECKOro WM (PU3NYECKOr0 3aKOHa C €ro
BO3MOXXHbIM MPUNOXEHNEM K MATEMaTUYeCKUM BbluMcieHnam. OAHO — [Ba 33faHusA KOMM/eKTa
OTHOCATCA K KaTeropuu 2, B paMKax KOTOpPOro (pakTUyecku 3afatoTCsi HECKO/IbKO BOMPOCOB,
HaxOoX[eHWe nocnefoBaTe/lbHbIX OTBETOB HA KOTOPble NMPUBOAUT B KOHEYHOM UTOre K PeLLeHuIo
BCero 3agaHuns. COOTHOLLEHVE KONMYECTBA 33laHNin KaTeropum 1 n 2 MOXET U3MEHATLCH B Pa3HbIX
BO3PAaCTHbIX Napanfiensax C y4eTOM CreuuduKM KOHKPETHOW CUTyauum W YPOBHS MOLrOTOBKM
YYaCTHUKOB.

B kOMNIeKT onMMNraiHbIX 3aaHnin No KaxKA0M BO3PacTHOM rpynmne (Knaccy) BXOAUT:

— 6naHK 3agaHuii (cM. npumep ogopmaeHus B MpunoxxeHnn 2);

— GnaHK 0TBETOB (CM. NpuMep odopmneHuns B MNpunoxeHun 3);

— KpUTEpUM N METOAMKA OLeHVUBAHMWSA BbINOMHEHHbIX OIMMNMAAHBIX 3afaHunid (CM. npumep
oopmsieHNs B Mpunoxexun 4).

BnaHkn OTBETOB He [JO/DKHbI COLepXXaTb CBEAEHWI, KOTOPbIe MOMYT PacKpbITh COZLepXXaHue
3aaHuni.

Mpn pa3paboTKe KpUTEPUEB U METOLUKW BbIMONHEHHBLIX ONMMMUAAHLIX 33faHUi BaXXHO
PYKOBOLCTBOBATLCA CNEAYHOLMMUN TPe6OBaHUAMM:

— MoNHoTa (foCTaToyHas fAeTasM3auns) ONuUcaHWs KpUTEpPUEB U METOAMKM OLEHMBAHUA
BbIMO/IHEHHBIX OIMMNUaAHbIX 33aHWIN Y HaYMCNeHUs 6anoB;

— TMOHATHOCTb, MO/IHOLEHHOCTb 1 OHO3HAYHOCTb NMPUBEAEHHbLIX KPUTEPUEB OLIEHNBAHNA.
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Heobxo4MMmble CnpaBoYHble CBEAEHUS A1 pelleHns 3afaHus (3Ha4YeHUs (U3NYECKUX W
aCTPOHOMMYECKMX NOCTOSIHHBIX, PU3NYECKME XapaKTEPUCTUKM MNaHET 1 T. N.), KOTOpble 3aBeA0MO
He SABNAKOTCA 00LLEV3BECTHbIMU, MPUBOAATCA B TEKCTe YCNOBUS WKW, €CIM 3TO MPefyCMOTPeHO
COOTBETCTBYIOLLEN NPeAMETHO-METOLNYECKOV KOMUCCHEN, BBIHOCATCA Ha JINCTbI CO CPaBOYHbLIMU
[aHHbIMW, KOTOpble BbIAAKTCA y4aCTHUKaM ONMMNMaasl BMeCTe C YCOBUAMMW 3afaHWnid. MonHbIiA
CMMCOK CNPaBOYHbIX MaTepuanoB (KOTOPbIA MOXET 6bITb MNONHOCTLIO UM YaCTUYHO MCMO/b30BaH
NpPegMeTHO-METOANYECKMMU  KOMUCCUAMU) — COLepXUTCA B TIPUNOXEHUM 5 K HacTOALLMM
PEKOMEHALUMAM.

B MpunoxeHun 6 NpuBOAATCS NPUMEPbI ONUMMNMAAHLIX 3afaHWUIA PasfIMYHON TeMATUKN U
CNOXHOCTW, KOTOpble B LE/IOM XapaKTepu3yrT BO3MOXHbIA YPOBEHb CNOXHOCTWM KOMM/EKTOB
LLKO/IbHOT 0 3Tana BcepoccuniAickoi onmmnuagsl No aCTPOHOMUW. 19 K&XKA0ro 3afaHns YKasbIBaeTCs
MYHKT METOAMYECKOM NporpamMmMbl, KOTOPbIA 3TO 3afaHne 3aTparmBaeT, ero KaTeropus C/0XHOCTU U
npYMepHast peKoMeHaaums, Ha KakoM 3Tare 1 B Kakol BO3pacTHOM Napaineny MOXHO UCMo/b30BaTb
3aflaHVe Takoro ypoBHA. Camy 33faHWs HEMoCPEeLCTBEHHO He Mo2ym  3aUMCHI808AMbCSA
0e3 uzmenenuit NPU MOATOTOBKE KOMM/IEKTOB 3afaHWiA. TakkKe KaTeropu4eckKd HeIOIyCTHMO
1CNO/b30BaTh KOMMJIEKTbI 33laHWi1 N0OLIX ONIMMMNMAL MO aCTPOHOMMU NPOLU/bLIX JIET.

Mpu pa3paboTke 6/1aHKOB OTBETOB HEOOXOAUMO YUUTbIBATb CeAYHOLLeE:

— NepBblil IMCT 6/1aHKa OTBETOB — TUTY/bHbIA. Ha TUTYNIbHOM NUCTe JO/MKHA COAepXKaTbCA
cnefytowas MHpopmauus: ykasaHve atana onMMnuagbl (LUKOMbHbIA, MyHULUNAIbHBIN); TEKYLLWNA
yyebHbIin rof; none, OTBeAeHHOE MOof KoA/Wwndp y4aCTHMKA; CTPOKM ANSA 3amnofHEHUS AaHHbIX
yyacTHUKoM (P.N.0., knacc, NoMHOe HaMMeHOBaHWe 006pa3oBaTe/lbHOM opraHusauum) (npumvep
TUTYNbLHOrO NncTa — MNpunoxexue 3);

— BTOPOW W MOCNeAYOLME INCTbl COAEPXKAT NONSA, OTBEAEHHbIE AN PELUeHWIA 3adaHui.
Ha HMX yKa3sblBaeTCs KOA/WM(P Yy4yaCTHWKA;, HOMepa 3afaHus; npu HeobXo4MMOCTM — Mofie
AN15 BbINOMHEHNA 3afaHNs Y4aCTHUKOM (Pa3/IMHOBaHHbINA NNCT, Tabnumua, CXeMa, PUCYHOK, U T. A4.);
MOXHO YKasblBaTb MakCMMaslbHbIiA 6a/1, KOTOPbIA MOXET MOMYUYNTb YYaCTHUK 32 ero BbINO/HEHUE;

— NpU COCTaBNeHUN 3afaHuiA, GNaHKOB OTBETOB, KPUTEPUEB U METOAMKM OLEeHUBaHWS

BbIMO/IHEHHbIX ONIMMMMWAAHbIX 3a4aHNli HE06X0AMMO COBNOAATL eNHbIA CTUIb 0HOPMIEHMS.

6. Ipunuunbl (GopMHUPOBAHHUST KOMILUIEKTOB 33JaHUIl M MeTOIAMYeCKHe MOAXO0IbI

K COCTABJICHHUIO 3aJaHUH MYHUIIMNIAJIBHOI0 3Tana 0JJMMIIHAa/IbI

6.1. Ha MyHMUMnNanbHOM 3Tane OAMMNUaAbl y4vaCTHMKaM NpeanaratoTcsd KOMMIEeKTbI
3aflaHunin, pa3paboTaHHble PermoHabHON MNpeAMETHO-METOAMYECKON Komuccunend. OnTUManbHOoe

KO/IMYECTBO 3adaHuii: 6. Mpu TecToBoM hopmaTte 3aaaHnii (3hdeKTBHOM NpU NPOBEAEHMM 3Tana
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C UCMO/b30BaHMEM MHKOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOMOMWIA)  KONMYECTBO  3afaHui
MOXET OblTb YBENMYEHO. 3afaHUs MyHMUMNAIbHOTO 3Tana OCHOBLIBAOTCA Ha TEMaTU4eCcKOl
nporpaMmMe, COCTaB/IEHHON LEHTPa/lbHOW MpPeaMETHO-METOANYECKON KOMMUCCUMEN BCEPOCCUIACKON
ONMMNMaLb! LWKObHUKOB M0 acTpoHoMuw (MpwunoxeHue 1).

YyacTHUKaM M3 KaXA0N napannenn Lo/mKeH 6bITb MpeasioXkeH CBOM KOMMEKT 3afaHui,
Mpy 3TOM HEKOTOPbIE 3a4aHNS MOTYT BXOAUTb B KOMMIEKTbl HECKO/IbKMX BO3PACTHbIX Napansienel
(kaK B WMAEHTWMYHOMN, TaKk M B OTAMYaloLLeiics opmMynupoBke). KOMMNeKTbl 3afaHWin fOMKHbI
o6nafatb TeMaTNUYeCKOM NOMHOTOM, TO eCTb COOTBETCTBOBATbL Pa3/IMYHbIM BOMPOCaM TeMaTUYECKO
nporpammbl oIMMAMaAbI.

K onvmnnagHbIM 3agaHysm NpeabaBnsaioTes crefyrolime obLme TpeboBaHms:

— COOTBETCTBME YPOBHS CNOXHOCTM 3afaHMiA 3aB/IEHHOI BO3PaCTHOM rpynne;

— TemaTu4yeckoe pasHoobpasme 3afaHuii;

— KOPPEKTHOCTb (POPMY/IMPOBOK 3afaHNIA;

— YKasaHne MakCyMasbHOro 6anna 3a Kaxzgoe 3afaHue 1 3a Typ B LieIoM;

— COOTBETCTBUE 3afaHNin KpUTEPUAM 1 METOAMKE OLIEHVBAHNS;

— Ha/Mume 3afaHuiA, BbLISBASIOWMX CKNOHHOCTb K HAy4HOW [AesATeNIbHOCTM U BbICOKWiA
YPOBEHb NHTENNEKTYaIbHOr0 Pa3BUTUSA YYaCTHUKOB;

— Ha/MuMe 3afaHuil, BbLISBASIOWMX CKJAOHHOCTb K MOMAYYEHUIO  CMeLnanbHOCTY,
AN NOCTYMNEHNA Ha KOTOpPYHO(-ble) MOryT ObITb MOTEHLMaNbHO BOCTPeOOBaHbI pe3yNbTarThl
ONMMNVagbI;

— HEAOMYCTUMO  Ha/lMuMe  3afaHuii, MPOTMBOPEYALMX  MPaBOBbIM,  3TUYECKUM,
3CTETUYECKMM, PEIUTNO3HBIM  HOpMaM, [AeMOHCTPUPYIOLMX amopasibHble, NPOTUBOMpPaBHbIE
MOZENN NoBefeHns 1 T.M.;

— HEeAOMyCTUMO Ha/nume 3afaHuii, NPeACTaBNEHHbIX B HEM3MEHHOM BuAae, AyOAMpyOLWMX
3a/1laHVs NPOLLbIX N1IET, B TOM YMC/e AN APYTOro YpoBHS 06pa3oBaHus.

3aflaHns [O/MKHbI MMeTb TEOPETUYECKMIA XapakTep, TO eCTb He TpeboBaTb A/ peLleHus
MCMONMb30BaHNA  KaKUX-NM60 acTPOHOMMYECKMX MNPUOOPOB U 3NEKTPOHHO-BbIYMCAUTENbHbIX
CPeAcTB, 3a WCK/IOYEHWEM HEMpOrpaMMMpyeMOro KanbKynisiTopa, M BbIMOMHATLCA 6e3 Bbixoda
Ha ynuuy.

KomnnekT 3afaHuii [JOMKEH CcogepXaTb 3afaHusi PasiMyHOl CAOXHOCTW. [lpumepHO
MONMOBMHA 3afaHWin  MyHUUMMNaNbHOrNO 3Tana [O/DKHbI MpPeACTaBnATb Kateroputo 1, gpyras
MONOBMHA 3a[aHNin 0THOCATCA K kaTeropun 2. COOTHOLLEHME KONMYeCTBa 3afaHnii Kateropumn 1 m 2
MOXET M3MEHSTbCA B pasHbIX BO3PACTHbIX MNapainensx C Y4eTOM CheunguKyA KOHKPETHON

CUTYaUUM 1 YPOBHS MOArOTOBKMN YYaCTHUKOB.
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B KOMNNeKT onnuMnuagHbIX 3afiaHnid No K0 BO3pacTHOW rpynne (Knaccy) BXOAMT:

— 6naHK 3agaHnii (cMm. npumMep odopmsieHns B MpunoxxeHnm 2);

— 6naHK 0TBETOB (CM. Npumep othopmneHus B MpunoxxeHun 3);

— KPUTEPUWN N MEeTOAMKA OLEeHMBaHUA BbINOMHEHHBLIX OIMMMMALHbLIX 3afaHni (CM. npumep
oopmneHus B MNpunoxeHun 4).

BnaHkn OTBETOB He [O/HKHbI COLEePXaTb CBEEHUIN, KOTOPble MOTYT PAcKpbIThb COAepXKaHue
3aaHuni.

Mpn pa3paboTKe KpUTEPUEB U METOLUKW BbIMONHEHHBIX O/IMMMMAAHLIX 33faHWA BaXHO
PYKOBOACTBOBATLCA CeAYHOLWLMMU TPeOGoBaHMAMN:

— MonHoTa (JoCTaToyHas AeTanm3auus) ONMCaHWUs KPUTEpUeB U METOAMKM OLEeHMBAHMUA
BbIMOIHEHHBIX O/IMMMNUAAHbIX 3afaHWi U HaYUCNeHUs 6ansioB;

— MOHATHOCTb,  MOSIHOLUEHHOCTb UM OAHO3HAYHOCTb  MPUBELEHHbIX  WHAMKATOPOB
OLeHMBaHMS.

Heo6xoamMble CnpaBoyHblE CBELEeHUS ONS pelleHus 3afaHns (3HavyeHus (U3NYecKux u
aCTPOHOMMYECKMX MOCTOSAHHBIX, PU3NYECKME XapaKTEPUCTUKM MIAHET U T. N.), KOTOPble 3aBeL0MO
He ABNAKOTCA 060LLEen3BECTHbIMU, MPUBOAATCSA B TEKCTe YCNOBMS WKW, €C/IM 3TO MPeAyCMOTPEHO
COOTBETCTBYIOLLEN NPeAMEeTHO-MeTOANYECKON KOMUCCUEN, BBIHOCATCA Ha IMCTbI CO CNPaBOYHbIMM
[laHHbIMMW, KOTOpble BbIAKTCA YYaCTHMKAM ONUMNMAaAbI BMECTE C YCNOBUAMMU 3aaHWid. MoMHbIN
CMMCOK CNPaBOYHbIX MaTepuasioB (KOTOPbIA MOXET ObITb MOHOCTBIO UM YACTUYHO MUCMO/b30BaH
NPeaMeTHO-METOANYECKMMM  KOMUCCUAMKM) — cofepXXuTca B TpunoXeHMn 5 K HacTosALMM
pPeKOMeHaUMAM.

B MpunoxeHnn 7 NpuBoaATca NpuUMepbl ONMMNMAAHBLIX 3afaHuil Pa3IMYHON TEMaTUKN W
C/TIOXHOCTW, KOTOpble B LIE/IOM XapaKTepU3YyKT BO3MOXHbIA YPOBEHb CNOXHOCTU KOMM/EKTOB Y
MYHULMNILHOTO 3Tana BCEPOCCUMICKON onumnuagbl Mo acTpoHoMuW. [ns Kaxnoro 3ajaHus
YKa3bIBaeTCs MyHKT METOAMYECKOM NPOrpamMmmMbl, KOTOPbIN 3TO 3ajaHune 3aTparmBaeT, ero KaTteropus
C/IOXHOCTU W NpUMepHas peKoMeHZauus, Ha KakoM 3Tarne M B KakoW BO3PacTHOM napansienu
MOXHO WCMO/Mb30BaTh 3afjaHue Takoro ypoBHs. CaMu 3aflaHWs HEmnoCPefCTBEHHO He mozym
3aumcmeosamocs Oe3 uzmenenuii NPU NOArOTOBKE KOMM/EKTOB 3afaHuWin. Take KaTeropuyecku
HeAoNyCTMMO MCMO/b30BaTb KOMMIEKTbI 33faHNIA NHOObIX ONMMNMaZ Mo acCTPOHOMUM MPOLLIbIX
net.

Mpu pa3paboTke 6/1aHKOB OTBETOB HEOOXOANUMO YUNTbIBATb CeAYyHOLLEeE:

— NepBblil IMCT 6/1aHKA OTBETOB — TUTY/bHBIA. Ha TUTY/IbHOM NNCTe [O/MKHA COLepXKaThbCs
cnefyowas MHgpopmauus: ykasaHve atana onMMnuagbl (LUKOMbHbIA, MyHULMNAIbHBIN); TEKYLLWIA

yuebHbIii rof; none, OTBeAEHHOe Mo KOA/WNGP YYaCTHUKA, CTPOKM ANs 3anofIHEHUS [AaHHbIX
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yyacTHUKoM (@.M.0., knacc, NosHoe HaMmeHOBaHMe 06pa3oBaTe/lbHOM opraHusaumun) (npumep
TUTYNbHOrO incta MNpunoxexuve 3);
— BTOPOI W MocneAytoLlme NUCTbl COAEPXKaT MOoNs, OTBefeHHble NS peLueHWin 3afaHuid.
Ha HMX yKa3sblBaeTCs KOA/WM(P Yy4aCTHWMKA, HOMepa 3afaHusi; npu HeobXoAMMOCTM — Mofe
[151 BbINONHEHWS 38[aHNS YYACTHUKOM (PasNMHOBaHHbIN NNCT, Tabunua, Cxema, PUCYHOK, U T. 4.);
MOXXHO YKa3blBaTb MaKCUMa/lbHbI 6as1, KOTOPbIA MOXET NOMYUYNUTb YHACTHYUK 3a €ro BbINOIHEHWE;
— NpU coCTaBNeHUN 3afaHuii, GNaHKOB OTBETOB, KPUTEPUEB M METOAMKM OLEHMBAHWS

BbIMO/IHEHHbIX ONIMMMMAAHbIX 3a4aHNli HE06X0AMMO COBNOAATL eNHbIA CTUIb ODOPMIEHMS.

1. Hepeqeﬂb ClIpaBOYHBIX MaTepualioB, Cpeacrs CBHA3H H IJICKTPOHHO-
BBIYHCJIATEIbHOM TCEXHHKH, Pa3pelI€cHHbIX K HCHO0/Jb30BAHUIO BO BpEMs IIPOBCIACHUA

OJIMMIINAAbI

Mpn  BbIMNOMHEHUM 3alaHWA  LIKOMBHOTO W MYHUUMMNANbHOrO 3TanoB  ONMMNMALbI
[OMNYCKAeTCs  WCMOMb30BaHWE  TOMbKO  CMPaBOYHbIX  MaTepuasnoB,  NPeaoCcTaBNEHHbIX
opraHusaTopaMu, MpeaycMOTPEHHbIX B 3aflaHMSX W KPUTEpPUsIX OLieHMBaHWs. Wcnonb3oBaHue
NoObIX CPeACTB CBA3M Ha ONMMMNMage KaTeropuyecky 3anpelaeTcs. YYacTHWKM  MOryT

1CMo/b30BaTh COBCTBEHHbIE HenporpaMmmmpyemMble KaJlbKYNATOPbI.

8. KpI/ITele/I U MeTOAMKA OIleHUBAHHUSA BBINMOJHEHHBIX OJIMMIIHATHBIX 3aJaHUM

[na npoBepkM pelleHni  y4aCTHUKOB (DOPMUPYETCH DKIOpW, COCTOfLLee W3 yucna
Mefjarormyecknx,  HayyHo-nefarorMyeckmx  pabOTHMKOB,  PYKOBOAALMX — pabOTHMKOB
obpa3oBaTe/ibHbIX  OpraHu3auuii, acnupaHToB, nobeauTeneinl  MeXAyHapoAHbIX — ONMMNMAL
LUKO/IbHUKOB ¥ No6eauTeneil 1 npu3epoB 3ak/lOUUTENbHOMO 3Tana BCePOCCUCKOM OnMMmnmagbl
WKO/IbHUKOB MO aCcTpOHOMMU U (M3MKe, a Takke  CMeuuannucTos, 06M1afaroLmx
MPOMECCUOHANTbHBIMIA  3HAHUAMW, HaBblkaMU W OMbITOM B 061aCTW acTPOHOMUMU U (IU3NKM.
UMCNEHHOCTb XXKIOPU LUKONBHOI0 U MYHWULMNAILHOIO 3TanoB O/IMMMNabl COCTaBNSET He MeHee 5
YenoBeK.

[na obecneyeHnss 0OBEKTUBHOM M eAMHOOOPA3HOM NMPOBEPKM PeLUEHMEe KaXAoro 3afaHus
[0/MKHO MPOBEPATLCA OAHUM U TEM XKe UYSIEHOM XKIOPU Y BCEX YYaCTHWKOB B [aHHOW BO3PacTHOA
napannenu, a npu LOCTaTO4HOM KOMMYECTBE U/IEHOB XXIOPU - HE3aBMUCMMO ABYMS YNIEHaMM XKIopW
C NocneAaytoLLei KOPPEKLMEN CyLLLECTBEHHOIO Pa3fiumnsa B UX OLIEHKaX OIHOW 1 TOW ke paboTbl.

PelleHVe KaXAoro 3afaHWs OLEeHMBAeTCa B COOTBETCTBMM C  peKoMeHZauusmu,
pa3paboTaHHbIMU NPeAMETHO-METOLUYECKO KOMUCCUEN. AJSIbTepHaTVBHbIE CMOCOObI peLLeHus,

HE YYTEHHbIE COCTaBUTENAMN 3a,an|/||‘/'|, TakKXKe OLUeHWBarTCA B NOSHOW Mepe npu ycnoBun mx
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KOPPEKTHOCTU. BO MHOrMX 3afaHusx 3Tanbl pelleHus MOXKHO BbIMOMHATL B MPOM3BOJILHOM
MOpsAKe; 3TO He B/INAET Ha OLEHKY 3a BbIMOHEHWe KaX/O0ro atana 1 3a 3afaHue B Lie/loM.

Mpn YaCTMYHOM BbIMOSIHEHUN 33faHWA OLEeHKa 3aBUCUT OT CTereHW W MNpPaBU/IbHOCTU
BbIMOJ/IHEHWSA KaXK4Oro atana pelleHus, npu 3TOM YacTMUHOEe BbIMOJIHEHWE 3Tana oumeHHBAETCst
NPONOPIHOHAIBLHON YaCTbl0 6anioB 3a 3TOT 3Ttan. [pu npoBepke pelleHus HeobXoLuMO
0TMeyaTb CTeMNeHb BbIMOHEHNS er0 3TaroB U BbICTaB/IEHHbIE 3a K&XAbIV 3Tan KonMyecTsa 6asos.

Ecnn TOT WMAM WHOM 3Tan peLlleHUst MOXHO BbINOMHUTL OTAEMbHO OT OCTa/lbHbIX, OH
OLleHMBaeTCA HesaBMcCUMO. Ecnu owmnbka, chaenaHHas Ha npefblgylimx 3tanax, He HapyllaeT
NOTNKY BbIMNOIHEHUSA NOCNEAYHOLLEr0 U He NPMBOAUT K abCypAHbIM pe3ynbTaTam, TO NOCeLYHOLLNIA
aTan npy ycroBuy NPasnibHOIO BbIMOHEHWS OLLEHMBAETCSA MOHOCTLIO.

JKIopn He yumnTbIBaeT peLUeHns UM YacTy peLleHnin 3alaHniA, N3/10)KeHHbIE B YEPHOBUKE,
[aXKe Npu H YUK CCbINKN Ha YepHOBMK B YMCTOBOM peLleHnn. O6 3TOM Heob6X04MMO OTAENbHO
npegsynpeanTb YYaCTHUKOB Nepes Hava oM oniMMnnagpl.

XKiopn  [O/MKHO NpuUAepXunBatbCca MPUHLUMMIA COPa3MEPHOCTM: TakK, €Cln B PeLleHuun
fonylleHa rpybas acTpOHOMMYECKas UK (PU3MYECKas OLLIMOKa ¢ abCypAHbIM BbIBOAOM (Hanpumep,
CKOPOCTb 60/bLLE CKOPOCTU CBETA, Macca 3Be34bl, CYLLeCTBEHHO MeHbLLAsA peabHON Macchl 3eMu
M T.4.), BCe pelleHne oueHuBaeTcd B 0 6anfioB, TOrga Kak HesHauuTeNbHas MaTeMaTuMyeckas
oLmnbKa [O/MKHA CHMKATb UTOTOBYHO OLIEHKY He 60nee, YeM Ha 2 6anna.

Hwuxe npescTaBieHa NpuMepHas cxeMa OLEeHBaHWSA peLleHnid no 8-6anibHo cucTeme:

0 6ann0B: peLleHne OTCYTCTBYET, abCOMOTHO HEKOPPEKTHO, UM B HEM JoMyLleHa rpyoas
acTpOHOMMYECKas UM (PU3NYECcKas OLLINOKa,

1 6ann: npaBW/bHO yragaH 6MHapHbIN OTBET («aa-HeT») 6e3 060CHOBaHUS;

1-2 6anna: MomMbITKa pelleHns He MpUHEecna CYLLECTBEHHbIX MPOABWKEHUN, Of4HAKO
NpUBeSEHbI COAepKaTe/lbHble aCTPOHOMUYECKME UK (IN3NYECKE COOOPaXKEHNS, KOTOPbIE MOXHO
MCNONb30BaTh NP PELLEHNN JaHHOMO 3afaHus;

2-3 6Ganna: NpaBWIbHO YyrafaH C/OXHbIA OTBET 6e3 060CHOBAaHUA WM C HEBEPHbIM
060CHOBaHVEM;

3—-6 6an/10B: 33jaHMe YaCTUYHO PELLEHO;

5-7 6annoB: 3afiaHne peLLeHo NoSTHOCTHI0 C HEKOTOPbIMU HefoveTamMu;

8 6a1110B: 33laHNe PeLIEHO NOHOCTLHO.

BbicTaBneHne npemuasbHbIX 6anioB CBEPX MaKCMMalbHOM OLEHKM 3a 3ajaHue He
[ONYCKaeTCs.

B TectoBbIX 3afaHuAX, aPQeKTUBHbLIX MPU NPOBEAEHUN ONUMNUAAbI C UCMO/b30BaHUEM
MNH(OPMaLMOHHO-KOMMYHWKALMOHHBLIX TEXHOJIOMMIA, OLEHKa onpefenseTcs popMasbHO Ha OCHOBE

OTBETa Y4YaCTHWKa No a/iropnuTmy, 3ajaBacMoMy /14 KaxKaoro 3afgaHus.
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9. Hcnoab3oBaHue y4eOHOH JHTepaTypbl M HHTEPHET-PeCypcoOB NpPH MNOATOTOBKeE

IIKOJBbHHUHKOB K OJIMMIIHAAEC

Mpy NOArOTOBKE YYaCTHMKOB K LUKO/ILHOMY W MYHUUMMANbHOMY 3Tanam onmmnuagpl
LienIecoobpasHo 1CMo/b30BaTh CReAytoLLMe HUKeNpUBeLeHHbIE UCTOYHUKN:

1. A.B.3acos, B.T.CypanH. ActpoHomusa. 10-11 knaccbl. — MockBa: BUHOM,
Naboparopusa 3HaHuiA, 2019.

2. 3. B. KoHoHOBWMY, B. . Mopo3. O6wymnin Kypc actpoHomuu. — Mocksa: URSS, 2017.

3. M. I'. Kynukosckuii. CnpaBOYHNK Nt0GMTENS acTpoHOMUK. — MockBa: JInbpokom, 2016.

4. HUMKnoneaus ans geteid. Tom 8. AcTpoHoMMS. — MockBa: «ABaHTa+», 2011.

5. B. . CypavH. ACTpOHOMMYecKue onnmnunagbl. 3agayn ¢ pelleHuamu. — fleHana, 2018.

6. B. . CypanH. ACTpOHOMUYECKME 3aauu C pelueHnsmn. — Mocksa: JlInbpokom, 2014.

7. B. B. MiBaHoB, A. B. Kpusos, [1. A. [leHnceHKoB. [lapagokcanbHaa BceneHHas. 250
3afay no actpoHomuu. — Crery, 2010.

8. O. C. YronbHuKoB. Bcepoccuiickas onMMnNnaga  LWKOAbHWMKOB MO aCTPOHOMMUW:
cofepXXaHue onMMmnunabl U NOAroToBKa KOHKypcaHToB. — Mocksa: AIKullIriPO, 2007.

9. O. C. YronbHunKoB. AcTpoHomus, 10-11 knaccel, 3aga4yHuK. — Mocksa: NpocseLeHme,
LieHTp «Cdpepbi», 2018.

10. A. M. TatapHukoB, O. C. ¥ronbHuKOB, E. H. ®aaeeB. CO0pHMK 3aa4 U YNpaxKHEHMWIA.
10-11 knaccol. — Mocksa: NMpocseLeHune, 2018.

11. CainT Bcepoccuiickor onumnuagbl No acTpoHoMMK — http://www.astroolymp.ru.
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IMPUJIOKEHUA

IIpuiaoxennue 1.

MeToauyeckasi MPorpaMmMa oJIMMITHAbI

Oﬁmne NPUHIHUIIBI COCTABJICHUSA NIPOrPaMMBbI.

MeToamyeckas nporpamma, OMpeaenstowas TeMbl Kypca acTPpOHOMWUW, KOTOpble MOryT
ObITb 3aTPOHYTbI B 3afaHMSAX TOr0 WAM MHOFO 3Tana OfMMMMadbl B TOW WX WHOW BO3PaCcTHOM
napannenu, bbina NnepepaboTaHa LEHTPaNbHON NpeaMETHO-MeTOoANYECKOM Komuceneli B 2019 rogy
M BCTynuna B geicteme ¢ 2019/2020 yyebHoro roga.

OCHOBHbIM  MPUHUMMOM  MOCTPOEHMS Nporpammbl  SIBNSETCA  MOCNeAoBaTeNlbHOe U
HenpepbIBHOE MPOXOXKAEHWE LLKONbHUKOM €e pa3fenoB B paMKax MOArOTOBKM, BHE 3aBUCUMOCTU
OT €ero pe3ynbTaToB Ha BCEPOCCUIACKOA ONMMMNMage B TOM WMAW MHOM YyyebHOM roay. Kaxabli
Nepexof K nocneayroLiemMy atany npegycMaTpuBaeT ry60Koe 0CBOEHME OAHOr0 MM ABYX HOBbIX
pa3fenoB, BbICTPOEHHbIX B COOTBETCTBUM C JIOFMKOW M3Y4YeHUsi Kypca acTPOHOMMM Ha Tpex
LUMKNax — HadanbHOM, 6a30BOM U Yrny6neHHOM, C MUHUMMU3aLUMel 4acToTbl CMeHbl TeM. Takum
06pa3om, NoaroToBkKa 6yAeT Hamny4lMm 06pa3oM Cnoco6CcTBOBATb HE TOMbKO NPAKTUKE PEeLLEHNI
ONMMMUALHbIX 33faHWUIA, HO 1 06LLEMY aCTPOHOMMYECKOMY 06pa30BaHMIO LLKOMbHMKA.

ViMess HenpepbIBHYIO CTPYKTYPY MPOXOXKAEHUS pPa3fenioB U YPOBHEN, EeCTECTBEHHYH
ANA M3y4eHUs npeaMeTa, NporpaMMa XapakTepusyeTcsi  «AuarOHa/lbHbIM»  COOTBETCTBUEM
C OnpefeneHHbIMM 3Tanamy BCEPOCCUMIACKOM OnMMMMadbl, ONMCaHHbIM B CReAyHLLEM pasjaene.
B cBSi3W C 3TWM, Ha paHHWX 3Tanax OfUMMMafbl He BCTPeYaroTCca TPyAHble BOMPOCHI MO3AHUX
3TanoB oAMMMMagbl NpeablayLwmx net obydeHus. MNpu nepexoge 06yuyatoWerocs B CNeaytoLinii
Knacc BOMpPOCh! CMELLAt0TCA B PaHHIOK CTOPOHY Ha OfIMH 3Tar.

OnpefeneHHble BONPOChI JaHHOIO NepeyHst TPebYHT Yrny6neHHOoN NOAroTOBKM Mo 3nKe
M mMaTemaTuke. B 3TOM cny4yae COOTBETCTBYHOLLME AcMEKTbl CMEXHbIX AMCLMMNANH YKa3blBatOTCS
B KOHLIe pasgena.

B KoMNnekT 3adaHuiA, npegiaraeMbiX y4aCTHMKaM Ha TOM WX MHOM 3Tane, MOryT BXOAUTb
KaK 3afaHMs TEKYLLEero YpOBHSl, COOTBETCTBYHOLUME YyKa3aHHbIM pa3fenam nporpamMmbl, Tak W
CBfi3aHHble C paHee W3y4YeHHbIMM pa3denamn. BO3MOXHO Takke BK/OUYEHME  3afaHWiA,

0XBaTbIBaOLWMNX HECKO/IbKO TaKUX TEM.
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Tabauya

YpoBHu (puMckue nu(psbi) U pa3aensbl (apadckue HUPPHI) TEMATHYECKOTO CIIUCKA BONIPOCOB,
COOTBETCTBYIOLIME PA3HBIM 3TANIaM BCEPOCCUIICKON OJIMMIINAbI
B Pa3HbIX BO3PACTHBIX Napaljiesisix

Oﬂu?wn;zz b1 Lxonvuoii Mynuyunanvuoru Pezuonanvnuiii 3akntouumenvuolil
4-6 Knacchbl I (1,2)
7 Knacc 11 (3) 11 (4)
8 Knacc 11 (4) IV (5)
9 Knacc IV (5) V (6,7) VI (8, 9) VII (10, 11)
10 knacc V (6,7) VI (8, 9) VII (10, 11) VI1(12), IX (13)
11 knacc VI (8, 9) VII (10, 11) VI (12) X (14, 15)

ObocHosanue pacnpeoenenus.

MpuBefeHHas  «guaroHa/lbHas»  CTPYKTypa pacrnpefeneHus Mo3BOMsSeT  COXPaHUTb
nocnefoBaTeNlbHOCTb  OCBELLEHMS TeM Y4aCTHMKOM BHE 3aBMCUMOCTM OT pe3ynbTaToB €ero
BbICTYM/EHMS HA O/IMMMMALE B TOM UM MHOM Y4ebHOM rofy. 9TO BaXHO AN MPOXOXKAEHUA BCEX
3TanoB, B TOM 4MUCNe 3aKAYMTENIbHOro. Ha perMoHaibHOM Y 3aK/IKYMTE/IbHOM  3Tanax
paccmMaTpuBalOTCA TeMbl He HuKe 6a30BOro uukna, MNpu 3TOM 3afaHus, CBA3aHHbIE C TeMamu
yrny6nieHHoro umkna (pasgensl 13-15), nprBoAATCA TOMbKO Ha 3aknovmTensHOM atane B 10 m 11

Knaccax.

TEMATUYECKHUI CIIUCOK BOITPOCOB
YPOBEHD I (4—6 xaacchbl, HIKOJBHBIN TAI).
Paszgea 1. Knaccuueckasi actpoHoMUS (HAYAAbHBIN IUKJI).

§ 1.1. 36e30mno0e nebo.

O6beKTbl, HabNaaemMble Ha LHEBHOM M HOYHOM Hebe: ConHue, JlyHa, 3Be3fbl, NiaHeThbl,
MCKYCCTBEHHbIE CMYTHUKN 3eM/IM, MeTeopbl, KOMeTbl, M/eUHbIiA NyTb, TYMaHHOCTU, FaNaKTUKW.
Co3Be3fus, Hambosee ApKue 3Be3Mbl U XapakTepHble 00beKTbl Heba 3eM/in, XapaKTepHbIe YCOBUS
nx BUAMMOCTM B Poccum un fpyrux crpaHax mupa. OpueHTvpoBaHWe no [MonspHoi 3Be3fe.
HekoTopble sipkve 3Be3fpl U Apyrve 06beKTbl, BUAMMble 13 CeBepHOro 1 HOXHOro nonyapums

3emnn.
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$ 1.2. 3emns, ee ceoticmea u osudicerue.

Tpu 6a30BbIX (hakTa 0 3emsie: WapoobpasHas hopMma, BpalLleHNe BOKPYT CBOe OCU 1 BOKPYT
ConHua. dopma n pasvepbl 3emnn. CMeHa BpeMeH rofa, PaBHOAEHCTBMS M COMHLECTOSHUS.
OCHOBHble efjUHULbI BPEMEHW: COJIHEYHbIE CYTKM U Tponuyeckuin rog. Bugmmelin nyts ConHua

Mo Heby, 30AnaKa/bHble CO3BE3ANS.

§ 1.3. Jlyna, ee ceoticmea u osudicemue.
[mxeHne JlyHbl BOKpyr 3emnm U oceBoe BpauwleHWe JIyHbl. CmeHa (a3 JIyHbl.
CuHoamyecknin  mecsill. OCHOBHble TUMbl COMHEYHbIX W NIYHHbIX 3aTMEHWR, YCNOBUA WX

HaCTynneHnAa.

Paznen 2. Crpoenne BeesieHHOI (HaYaIbHbBINA ITUKJI).

$ 2.1. Connye u nianemot.

"eoLeHTpMYeCKas 1 rennoLeHTpuyeckas cucteMbl Mupa. CtpoeHne COHEYHOW CUCTEMbI:
ConHue; nnaHeTbl U UX CMYTHUKW; KapIUKOBbIE NAaHETbl; acTeponabl, KOMeTbl U Apyrue manble
Tena. ACTpOHOMMYecKas efnHuLa. PacctosHue ot ConHUA, CTPOeHME U (KaYeCTBEHHO) r3nYecKmne
XapakTepucTUKX MnaHeT. HabnwofeHve nnaHeT, X BUAMMOE OT/MuMe OT 3Be3l. KpynHelwwue
CMYTHUKM MfiaHeT. VICKyCCTBEHHble 0OBEKTbl KOCMOCa: CMYTHWKW, 30HAbl, aBTOMAaTWYecKue

MeXXniaHeTHble CTaHUuMKW. ViccnefosaHue GNMKHEro KocMoca.

§ 2.2. 36e30vl u paccmosiHus 00 HUX.

XapakTepHble pacCTOsHUS [0 G/vKaiLLuMX 3Be3f, B CPaBHEHMM ¢ MacluTabamy ConHeYHoM
CUCTEMBI, NPUHUUMBI WU3MEPEHUA PaCCTOAHUA. CKOpOCTb CBeTa, CBETOBOWA rog, €ero cef3b
C aCTPOHOMWYECKO  efuHULEell. XapakTepuCTUKM  3Be3[. Macca, paguyc, Temneparypa.
I—lpe,El'CTanIEHVIe (0] ABOIZHI:IX 3Be3dax W 3K30ruiaHeTax. 3Be3,qu|e CKonneHma, Mx OCHOBHbIE

CBOICTBA.

$ 2.3. Obvexmul 0anekozo Kocmoca.
KaTtanor Meccbe, ero camble U3BECTHbIE OOBEKTbI. TyMaHHOCTM. ["fanakTUKKN, NX OCHOBHbIE

CBOWACTBA W TUMbI. MpeacTaBieHVe 0 PaCCTOSHUSAX A0 rafakTUK 1 MacliTabax BceneHHoiA.

CmedicHble 6onpocyl puzuxu.
MoHATMSA Macchbl U NAOTHOCTU. O6bEM 1 NNOTHOCTb Luapoo6pa3Hor0 Tena. npﬂMOﬂMHGIZHOE

pacnpocTpaHeHNe CBETa, NMOHATUE O MPESIOM/IEHNIN CBETA.
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YPOBEHSD 11 (7 knacc, mIKOJBHBIN TAI).
Pa3nea 3. Hebecnasi cpepa (HauanbHbINA IUKI, YacTh 1).

§ 3.1. I'eoepaguueckue xoopounamet.

pagycHas 1 4acoBasi Mepa yrna. LLlmpoTa 1 fonrota Ha nosepxHocTy 3emnu. lMontoca,
3KBaTOp, Napannenn v MepuavaHbl. eorpagmyeckoe NONOXKeHWE KOHTUHEHTOB M KPYMHEMLMX
CTpaH Mupa (Ka4yecTBeHHO). Purypa 3emnn. SKBaTOPUA/IbHbIA WM MONSPHBLIA paguychl. OanHa

OKPY>KHOCT 3KBaTOpa, MepyuamnaHa.

§ 3.2. ['opuzonmanvHvle KOOPOUHAmMbl Ha HebecHoU cghepe.

MoHsATMe HebecHoM cirepbl. OCHOBHbIE TOYKM Ha HEeGECHOW cihepe: 3eHUT, HaLMpP, NOMOCHI
Mupa. CTOPOHbI TOPU30HTA, HEBECHbIA MepuanaH. VI3aMeHeHMe BuUaa 3BE3HOTO Heba B TeueHue
CYTOK M B TeyeHue roga. MoapukHas KapTa 3Be3AHOro He6a. CyTOYHOe [BUXKEHWE HEGECHbIX
CBETW/, BOCXO[, 3aX0[, KyNbMUHauus. BbicoTa 1 aCTPOHOMUYECKMIA a3umyT cBeTua. Monoc Mmpa,
ero BbICOTa Haf rOPWM30HTOM. WCTUHHBLIA WM MaTeMaTUYeCKUin TOpU3OHT. [lpescTas/ieHue

06 aTMocepHON pethpakLun, ee BeNIMUYMHA Y TOPU3OHTA.

Cmedicnble 60NpPOCbL Mamemamuxku.
pasycHas u yacoBas Mepa yrna. MoHaTve cdepsbl, 6onblivie U Manble Kpyru. dopmyna
ANA AJINHBI  OKPY)XXKHOCTW. TeopemMa O paBeHCTBE YIr/N0B CO B3alMHO MeprneHANKYNApHbIMU

CTOpOHaMWu.

YPOBEHSD III (7 kiacc, MyHMIUNIAJIbHBIN 3TAI; 8 KiIacce, KOJbHBIN 3TaM).
Pa3nea 4. Hebecnas cepa (HayanbHBINA UKJL, YACTh 2).

§ 4.1. Yenosvie usmepenus na nebe.
Yrnosble pacCToaHnA Mexay HebeCHbIMM 00 bEKTAMU. Y TN0BbIE pa3mepbl 06beKTa, UX CBA3b

C NMHeHbIMK pa3Mepamm (MPU M3BECTHOM PAcCTOSHWM, Masble Yrbl).

§ 4.2. [lapannaxc u ceomempudecxkue cnocoobl usmepeHull paccmosiHull.

OnpegeneHne paguyca 3eMnM U3 acTPOHOMUUECKUX  HaGMOfAeHWIA.  3aBUCMMOCTb
PACCTOSAHUSA [I0 BUAMMOIO rOPU30HTA U €ro NMOJIOXKEHUS OT BbICOThbl HabMtoAeHNs Ha 3emne. O6Liee
MOHATME Mapasiiakca. reOMETpVILIECKI/Iﬁ MEeToa onpeaeneHna pacCctoaHnA A0 aCTPOHOMUYECKUX
00bEKTOB. MOPW3OHTA/IbHBLI W TOAWMYHBIA napannakc. apcek, ero CBf3b C aCTPOHOMUYECKOI

EAMHMLLGM N CBETOBbIM rofoM. XapaKTepHble 3HaYeHNss CyTOYHOro napasiakca 6NN3KMX 0O6BLEKTOB
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(ConHuga, JTyHbl, UCKYCCTBEHHbIX CMYTHWKOB 3eM/IM) U FOAMYHONO Napanniakca 6nmkaiilumx 3se3q,

BMsiHME CYTOUYHOIO napannakca 6/M3KMX CBETUN Ha UX BbICOTY Haf, FOPU30HTOM.

§ 4.3. DxeamopuanvHvlie KOOpOUHamvl Ha HebecHoU cghepe.

Bonblive n Manble Kpyrm He6eCcHOM cepbl, MPUHLUMIMBLI NOCTPOEHUA CUCTEM CHEPUUECKNX
KoopanHaTt. CK/IOHEHME M YaCOBOWA Yro/l. BbICOTbI CBETU/ B BEPXHEW U HUMXKHEN KyNbMUHAUMK A1
N060IN TOUKM 3eMn, He3axoAsLLMe N HEBOCXOASLLME CBETUMA. YTON MEXAY NMMHUAMU HeGeCHOro
3KBaTOpa M ropm3OHTOM B TOUKE UX MepeceyeHns B 3aBMCUMOCTM OT LUMPOTbI MecTa. BbipaxeHus
[N1A YINOBOr0 PacCTOfAHUSA Mexay [ABYMSA TOuKamy Heba AnA 3nemMeHTapHbIX ciny4vaeB (6/1m3Kue
TOYKM, TOYKN HA FOPU3OHTE WM 3KBATOPE, Ha OAHOM a3umyTe, MepuanaHe Uan Kpyre CKIOHEHUS).

CTepeorpagmueckas NpoeKLms.

§ 4.4. DxeamopuanbHvlie KOOPOUHAMbL U BPEMSL.

MpsAMoe BOCXOXAEHUE CBETWMA W 3Be3[HOE BpeMsi. COOTHOLLIEHWE 3BE3[HbIX U COMHEUHbIX
CYyTOK. MecTHOe cosiHeyHoe BpeEMA. BCGMMpHOG BPeEMA, MNOACHOE U AEKPETHOE BPEMA. YacoBble
nosica U 30Hbl, TPaXAaHCKoe (aAMUHUCTPATVMBHOE) BPEMS, NIMHUA MepemeHbl AaT. Ce30HHbI

nepesof YacoB. KONMaHcKme aHW.

§ 4.5. Buoumoe osuocenue ConHya u sxmunmudeckue KOOpOuHamol.

SKNMNTMKa, ee MOMOXKEHNE B 3KBATOPUA/IbHOI CUCTEME KOOPAMHAT. Montoca aKAMNTUKN, UX
MONOXEHWEe Ha Hebe. enMoLEeHTpUYECKas CUCTEMA KOOPAMHAT B COMHEYHOW cucTeMe. TPONMKK 1
nonsipHble Kpyru Ha 3emne. M3meHeHWe cknoHeHus ConHUa B TeYeHWe rofa, MoNspHbIi [eHb,
nonsipHas HoYb. Knumatnyeckne 1 acTPOHOMMYECKME nosica 3eMn. MeNMoLEeHTpMYeCKas cucteMa

KoopauHaTt B ConHeuHoli cucTeme.

§ 4.6. OcHosbl IemoucuucierHus u usmepeHus 6peMeHuU.
KaneHgapHble rofi, Mecsil, i CyTKW, UX COOTHOLLIEHWE C TPOMMYECKUM FOZJ0M, CUHOANYECKIM
MECALEM W CONMHEYHbIMM CyTKamu. CUCTeMbl pas3fMuHbIX KaneHaapeid. BMCOKOCHLIA rog,

FONIMAHCKWIA 11 TPUrOPUAHCKIIA KaneHgapb. COMHeYHbIEe Yachl.

Cumedcrvie 60NpPOCobL Mamemamuxku.
PauaHHas 1 yacoBasi Mepa yrna. YTnoBoi pasmep Tena. MpsAMOyrofbHbIii TPEYronbHUK.
Teopema Mudaropa. AnemeHTbl TPUrOHOMETPUM. CTaHAapTHas 3anucb umcna. MatemaTuueckume

onepayuu co cTeneHsamu. Monb3oBaHMe HEMPOrPaMMUPYEMbIM UHXEHEPHBIM KaslbKY/IITOPOM.

112



YPOBEHD IV (8 knacc, MyHuuMnaabHbIi 3Tan; 9 Kjiace, KOJIbHBIHA 3TaI).
Paznen 5. Kunematuka CoJiHeUHOI cuCTeMbI (HAYaJIbHBINA ITUKJI).

§ 5.1. Kunemamuka nianem ¢ Conneunoti cucmeme (npubaudiceHue Kpy2osulx opoum,).

YnpolueHHas 3anucek |1 3akoHa Kennepa ans KpyroBovi opouThl (Kak aMAMPUYECKUl haKT).
YrnoBast ¥ IMHeliHas CKOPOCTb MNaHeTbl OTHOCUTENbHO ConHua. CUHOAUYECKUIA U CUAEPUYECKNI
nepuog nnaHeTbl. BHYTpeHHME M BHelwHWe nnaHeTbl. KOoHgurypauum v ycnosusi BUAUMOCTU

nnaHeT.

§ 3.2. Manvie mena Conneunou cucmemul (npubnudicenue Kpy208ulx opoum).
[BWKeHVe Kap/MKOBbIX WM MasblX MnaHeT (B MPeAnonoXeHWe KpyroBoik opbuTbl).
I"Ipep,CTaBneHme 0 [ABMXEHUN KOMET N METEOPHbLIX MOTOKaxX. BHewHne obnactn ConHeyHou

cuctembl. MNosic Korinepa, o6nako Oopra.

$ 3.3. Heuosicenue Jlynol u cnymuuxog nianem (npubaudicenue Kpy2oswvix opoum,).

CVHOOMYECKNIA 1 cuaepudeckuii nepuodbl JIyHbl, UX CBS3b. COMHEYHble W NIyHHble
3aTMeHuns. BennyumHa (*)a3bl, NpPoJo/HKUTENBHOCTL, CTagNN 3aTMEHNA. XapaKTeprle pacCToAHnA "
nepuofbl 06pallieHNsi CMYTHWKOB MnaHeT. OnpeaeneHMe CKOPOCTM CBETa Ha OCHOBE aHann3a

ABWMXEHNA CNYTHUKOB MIaHET.

Cmeoncnuole B80NpOCsbL mMmamemamuxKu.

Mopo6me TpeyronbHWUKOB. Bo3BefeHMe B CTeNeHb, KBapaTHbIE U KYGUYECKIE KOPHW.

CmedrcHuble 6onpocvl puzuxu.
MoHATUE Neproja ABMXKEHMNS MO OKPY)XXHOCTW, YIIOBOV CKOPOCTY PaBHOMEPHOIO KPYroBOro

ABUXeHUS. MMpsMOnMHeliHOe pacnpoCcTpaHeHVe CBeTa.

YPOBEHD V (9 kiaace, MynununaabHslii 3tan; 10 kiace, KOJAbHBINA 3TAI).
Pa3nen 6. HeOecHasi MexaHuKa (HAYaJIbHBIH IUKJI).

$ 6.1. 3axon écemuproco macomeHus, O8UdICEHUE NO KPY208Ol opoume.

3aKOH BCEMMPHOr0 TArOTEHUS. YCKOpeHWe CBOOOAHOIO MafieHUss U cuna  TAXKeCTu
Ha pa3/MyHbIX HebeCHbIX Tenax. Kpyrosas (nepBas KOCMUYecKas) W YrnoBas CKOpPOCTb. Bec u
HeBecoMocCTb. CB#3b aTMOC(*)epHOI'O [aB/IEHNA Ha NOBEPXHOCTW MiaHeTbl N CUJIbl TAXKECTHU, OLEHKA

MacChl aTMOCHEPBI.
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§ 6.2. Mexanuxa naanem ¢ Conneynoil cucmeme (MpubudzceHue Kpy2oswix opoum).

Mepuop obpauleHns, BbipaxkeHne |l 3akoHa Kennepa B 0606LUEHHON (HOPMYMPOBKe
ANS KPYroBbIX Op6UT. JIMHElHas CKOPOCTb MNJaHeTbl OTHOCWUTENbHO 3emnn. [eTneo6pasHoe
OBVDKEHWNE NNAHET, NeoueHTpUYeCKad yrnoBasd CKOPOCTb MaHETbl Ha Hebe B MOMEHT OCHOBHbIX

KOH{Urypaumi.

§ 6.3. JlsudiceHue uckyccmeemHvlx cnymuuxog u Jlymel 6oxkpye 3emau (npubnaudiceHue
Kpy2080tl opbumul). /usiceHue cnymuukos nianem.

rlpI/I.I'II/IBbI, nX NepuoanNYHOCTb. MCKyCCTBeHHbIe CNYTHUKN 3eMnM Ha HU3KKUX op6|/|Tax, nXx
BUAVMMOE [BWKEHME Ha Hebe. TOpMOXKeHMe CNYTHMKOB B aTMocepax naaHeT. [eocTaumoHapHble

CMYTHUKWN.

Cmedicnble 60NpPOCHbL Mamemamuxku.

CnoxeHue v BbluyMTaHME BEKTOpPOB.

CmedicHvie 6onpocwsl huzuxu.

3aKOH BCEMMPHOrO TArOTEHWs, 3aKOHbl HbloTOHA. Cuna TsKecTu, Bec Tena. BenmuuHa
YCKOPEHUsi CBOGOAHOIO MafeHusi, LEHTPOCTPEMUTENbHOTO YCKOpeHUs. WHepumanbHble W
HeMHepUManbHble CUCTEMbl OTcueTa. 3akoHbl HbloToHa. [MepBas KocMuyeckas (Kpyrosas)

CKOPOCTb.

Pazgen 7. AcrpoHOMHYeCKAasi ONTHKA (HAYAJIbHBIN IUKJI).

§ 7.1. Cxemvl u npunyunst pabomol meneckonos.

JIMH3bl ¥© 3epKasa, ﬂpOCTEIﬁUJI/Ie OonTn4yecKne CXemMbl TeNeckonos - pe(*)paKTODOB n
peneKTopoB. MoCTpoeHNE N306PKEHNIA, POKYCHOE PaCcCTOAHUE. YT/I0BOE YBENNYEHWE, MacLLITab
N306paKeHNs, paspeLlaollas Crnoco6HOCTL Teneckorna. BbIXOAHOM 3payoK, PaBHO3PAYKOBOE
yBenmueHve. TpeAcTaBneHne 06 OrpaHWYeHWM  paspeLuarolleli  CrnocoGHOCTM  Te/neckona
(KauecTBEHHO), aTMOCHEPHOE OrpaHuUueHVe paspeLuatoLieli  Crnoco6HOCTU. Bug  pasnnuHbIX
He6eCHbIX 06BEKTOB B TesiecKor. MpecTaBneHne o NpreMHUKax manydenus (rnas, M3C-marpuua

N T. .). HekoTopble BUAbI MOHTMPOBOK (a/1bT-a3UMYTa/IbHas, 3KBATOpUasibHas).

CmedicHbie 60npocyl huzuku.
3aKOHbl FeoOMeTpuYeckol onTUKKW. OTpaKeHMe W NPEeOMAEHVE CBETA Ha FpaHuLe ABYX

cpef. Mnockue v chepuyeckue epkana, MMH3bl. MoCTPOEHKE N306PKEHNIA.
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YPOBEHb VI (9 kaacc, peruoHaabHblii 3Tan; 10 kjiaacc, MyHMUMOAJbHBIA 3Tam;

11 knacce, MIKOJIbHBIH ITAII).
Pa3znen 8. 3Be3qnas acrpoHoMus (0a30BbIii IUKJI).

§ 8.1. Dnepeus uznyyenus.
MNoHATKA MOLLUHOCTN WU3Ny4YeHns (CBeTVIMOCTI/I), JHEPreTNHECKOro noTokKa W3JTy4EHNA,
MNIOTHOCTK NOTOKa NU3Ty4eHUA, OCBELLIEHHOCTHN, APKOCTHU. Y6bIBaHWe NIOTHOCTU NOTOKa N3Ny4yeHnA

06paTHO NPONOPLMOHaNbHO KBafpaTy paccTosHus (6e3 yyeTa NornoweHns).

$ 8.2. llIkana 36e30HbiX GeNUYUH.
Buammas 3Be3gHas BenuumHa. Popmyna [lorcoHa. Buaumble 3Be3fHble BENMYMHbI
Hanbonee APKUX 3BE34 U NNaHeT. nOBerHOCTHaﬂ SAPKOCTb, €€ HE3aBUCUMOCTb OT pPacCTOAHWUA,

3Be3[Has Be/iymHa (hoHa HOYHOro Heba.

$ 8.3. 3asucumocms 36€30H0U eIUYUUHBL O PACCIMOSHUSL.

3aBMCUMOCTb 3Be3,EI|HOI7I BEJ/IMYNHbI OT pPacCToAHUA A0 00beKTa B OTCYTCTBME MOTNOLWEHNA.
Mo/ynb paccTosiHUS. VI3MeHeHVe BUAMMON SPKOCTY MAAHET NPU UX ABWXKEHUM BOKpyr ConHua
(6e3 yueTa (hasbl, Cyyali KpyroBbix opouT). AGCONOTHAS 3Be34Has BENMUNHA 3Be3/bl, abCONHOTHAS

3Be3/Hast BefimunHa Ten CoMHEYHO! CUCTEMBI.

§ 8.4. Dnekmpomacnummnule 80HbL.
[lNMHa BOMHbI, MEPVOA U YacToTa, CKOPOCTb PachpOCTpaHeHUs B BakyymMe U B Cpeje,
NoKasaTtesib NMpenomMmaeHuA. ﬂ,l/lal'la3OHb| ANEKTPOMarHMTHbIX BOJIH. BI/IAI/IMbIVI CBET, A/INHbI BOJ/IH U

LBeTa. Mpo3payHOCTb 3eMHOI aTMOCHepb! A1 Pa3/IMYHbIX AMaNa30HOB 3/1EKTPOMArHUTHbIX BOSH.

§ 8.5. Hznyuenue abconomuo uepHo2o meia.
3akoH CrtedhaHa-bonbuMaHa. DhheKTMBHAA Temnepatypa 1 paguyc 3se3gbl. CBETUMOCTb
3Be3/1bl M OCBELLLEHHOCTb OT Hee, CBA3b C abCOMOTHOWN 1 BUAMMOWA 3Be34HOW BEMYNHOMA.

$8.6. Connye.
CTpoeHne 1 XUMUYECKMIA cocTaB. MoBepxHocTb ConHua, NATHA, UX TemMnepaTypa U Bpems

XN3HW. LINKNbl CONHEYHOM akTMBHOCTW. BpatleHne ConHua. ConHevHasi NOCTOSIHHaS.

§ 8.7. Jlsuoicenue 36e30.
AhpekT Oonnepa. JlydeBas 1 TpaHCBepCa/ibHas CKOPOCTb 3Be3/bl. COBCTBEHHOE ABVKEHME

M NMapaiakC 38e€31bl.
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$ 8.8. Jsoiinvie u 3ammennble nepemenHuvle 36e300l.
[BV>XeHne ABYyX Ten COMOCTaBMMOM MacChl ANs Cny4vas KpyrobiX opouT. LleHTp macc.
O606LeHHbIA 111 3aKoH Kennepa Ans KpyroBoro ABVDKEHWS. 3aTMeHHble MepeMeHHble 3Be3fbl,

NaBHbI U BTOPUYHBIA MUHUMYM, UX FTNYyOUHA U ANUTENbHOCTb.

$ 8.9. IInanemwt u sx30n1aHEMUL.
Cdhepuyeckoe 1 reomeTpuyeckoe anb6efo. 30Ha 06MTaeMocTU. KayecTBEHHOE MOHsATME
0 MapHMKOBOM adhpekTe. [BUXKEHME SK30MMaHET BOKPYr 3Be3 [ Ciydas KPYroBbIX OpGWT.

TpaH3UTbI 3K30M/aHET, X BPEMEHHbIE 1 (DOTOMETPUYECKIE CBOICTBA, YC10BUS HABMHOAEHUS.

$ 8.10. 36e30Hvle ckonneHus.
XapakTepucTKN 1 HabMojaeMble CBOVCTBA PACCESHHbIX U LLIAPOBbIX 3BE3[HbIX CKOMIEHWIA
M BXOALMX B HUX 3Be3f. PacronokeHue CKOMIeHWin Ha Hebe. MeTog rpynmnoBoro napainakca

onpeaeneHns pacCToOSHWIA 40 CKOMNIEHNIA.

$ 8.11. Ocnogvl eanakmuuecko acmpoHOMUU.

MpeacTasneHne o CTpoeHNK Haweli ManakTvkn. JsmwkeHne ConHua B ManakTuke.

Cmeorcrble B80NpPOCbL Mamemanmuxku.
Norapnmuueckoe ucumncneHune. Tnowans MNOBePXHOCTU  cihepbl. TeNecHbId  yrof.
MpubaKeHHbIe BbluMCNeHUA. [paBuna OKpyrieHms, Yicno 3Hadawmx uudp. CteneHHas 3anmcb 1

I'IpVI6I'IVI)KeHHbIe BbIYUCNEHUSA C BOMbLUMMMK 1 Ma/bIMK YCcnamn. AHaNn3 Fpa(*)VIKOB.

CmedrcHovle 6onpocvl pusuxu.

O6Liee NOHATUE 3HEPryM, MOLLHOCTW, MOTOKA 3HEepruu, MAOTHOCTM MOTOKA 3HEpPruw,
SPKOCTW, OCBELLeHHOCTU. [oHATME 06 3M1EeKTPOMArHWTHbLIX BOMHAX, AMHA BOSHbI, MEpuog U
yacToTa, CKOPOCTb PacnpoCTPaHeHWsl, [AManas3oHbl 3NeKTPOMAarHWTHbIX BOMH. [loHATME 06

abCoNOTHO YepHOM Tene. Buabl Tennonepegaun. ekt donnepa. MoHATWE LeHTpa Macc.

Pa3znen 9. ActpoHomuyeckasi onTuKa (0230BbIN UKI).

§ 9.1. Ocpanuuenue paspewaroueti CHOCOOHOCMU MeNECKONA.
MoHaATMe o Audpakumn. AndpakLMOHHOE OrpaHWuYeHue paspeLuaroLleii Crnoco6HOCTY

Teneckona.
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$ 9.2. Ceemocuna u npoHuyarOwas CnocoOHOCMb meneckond.
OTHOCMTeNbHOE OTBEPCTME TE/IeCKOomna, ero NPOHMLAKLWAas CrnocobHOCTb. Buanmbli 651eck
TOYEYHbIX W MPOTHKEHHbIX WCTOYHWKOB Mpu  HabnwopeHun B Teneckon. [pefcTaBneHune

06 orpaHM4eHMNaX Ha NPOHMULIALOLLLYIO CNOCOBHOCTL Teneckona (hoH HOYHOTO Heba).

$ 9.3. OcHosHble npuemMHUKU U3LYYeHUS.

CBOICTBA M CTPOEHWE Ye/loBEYECKOro rnasa. [JHeBHOe M HOYHOE 3peHue. PaBHO3pavkoBoe
yBennyeHve Teneckona. <dotoannaparsl. [uadparma, Bpems 3akcnosvuun. M3C-martpuupl,
CTPOeHMe N NPUHLUMNLI PaboTbl. OTHOLLEHWe curHan/wym. Abeppaummn onTUkK. BuHbETMPOBaHWe,

rny6uHa pesKocTMm.

Cmedichbie 6onpocwvl huzuxu.
MoHsATUE 06 MHTepdepeHUMU 1 Audpakumi. MNpeaensl NPUMEHUMOCTA FeOMETPUYECKON
onTuKW. MoHsTME 0 AndpakumK cBeTa. CBOICTBA U CTPOEHME YeNoBEeYECKoro rnasa. Abeppauuu

ONTUKWN.

YPOBEHDb VII (9 kaace, 3akiaw4uTeabHbIid 3Tan; 10 kiacce, pernoHAJbHBIN 3TAaIl;

11 ki1ace, MyHUIIUNIAJBbHBIH 3TAI).
Paznen 10. HeOecnas mexanuka (0a30BbIi IHKJI).

§ 10.1. 3axonwvl Kennepa, ogusicenue no sununcy.

Annnnc, ero XapakTepucTuUKM — 60Mbluas U Manas OCW, 3KCLEHTpucuTeT. Tpu 3akoHa
Kennepa ans cnyyast 60MblUOW LEHTPasIbHOM Macchl. MOTeHUManbHas 3Heprusi B3anMOLEencTBuA
TOYEYHbIX MacC. MIMMNynbC M MOMEHT MMMYy/bca. MepuueHTp M anoueHTP, CKOPOCTb ABMXKEHUA
B 9TUX TOuKax. lMapabonuyeckas (BTopas KOCMUYECKas) CKOPOCTb. DKCLEHTPUCUTET U CKOPOCTM

B MepuLEeHTpe napabosbl 1 rmnepbonsb.

$ 10.2. Hebecnas mexanuka ¢ Conneunou cucmeme.

XapakTepuCcTUKN OpPOUT MNaHET, Kap/IMKOBBIX MN1aHeT 1 acTeponioB. KOMeTbI, UX ABUXeHWe
B CONHEYHON cucTeme. MeoLeHTpUYECKas U reIMoLeHTpPUYecKast CKOPoCTb. MeTeopHble NMOTOKM,
pagvaHTbl.  MexXnnaHeTHble  nepenetbl N0 TpaekTopun  LlaHgepa-IomaHa.  Benukwne
NPOTUBOCTOSAHMUA Mapca. Pasa MPOU3BONLHONO OCBELLEHHOro Llapa, PaBeHCTBO JIMHEAHON W
nNowaaHon asbl. Vi3mMeHeHVe BUAUMON SPKOCTM MNJIaHET U KOMET MO XO4y WX ABVDKEeHMS
AN18 cnydas NNUNTUYECKUX OpOMT C y4deToM (pasbl. [BMDKEHME CMYTHUKOB MaHeT. TpeTba

KOCMMYeCKasda CKOPOCTb, rpaBnTaLmoHHasa CBA3aHHOCTb CUCTEMBDI.
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§ 10.3. Cucmema Connye — 3emna — Jlyna.
XapakTepucTKn opbuTbl JyHbl, nepureli 1 anoreidi. COMHeYHbIe U JyHHbIE 3aTMEHUS
ONs Cryyas NPou3BONbHbIX PAacCTOsHWIA A0 ConHua U JlyHbl. KonbLeo6pasHo-MoHbIe 3aTMEHMS

ConHua. MokpbITna JTyHOR 3Be3[ 1 NAaHeT, YCNoBMS UX HabntogeHWIA. Jlnbpauumn JyHbl.

§ 10.4. 3a0aua 08yx men u 36e30Hask OUHAMUKA.

PacnpocTpaHeHne 3akoHOB Kennepa Ha cnydali nMpou3Bo/ibHbIX Macc. O606LeHHbIn 1
3aKOH Kennepa Ans aniMnTUYeCKOro [ApvbkeHus. puBegeHHas Macca. [oONnepoBCKuiA MeTog,
OTKPbITUA W aHann3a ABOMHbLIX CUCTEM W 3K30MMaHeT. ONEeMEeHTbl OpOMT [BOMHbLIX 3BE3f W
3K30MNMaHeT (3MeMeHTapHble ciy4yan). BocCTaHOBNEHME XapaKTepUCTUK OpOUT ABOMHLIX 3Be3[
13 HabM4eHNN (3neMeHTapHble cnydaum). [BvKeHve 3Be3f B MoJie LEHTPaIbHO-CUMMETPUYHBIX

Macc (3Be34HbIX CKOM/IEHW, LLeHTPOB ranakTuk).

Cmeoncrble 60NpPOCbL Mamemamuxku.
dnnunc, CBA3b Pas/IMuHbIX XapakKTepucTMK anaunca. Mnowads anaunca. MoHaTMe o
napabone n runep6one. Teopembl CMHYCOB W KOCWMHYCOB. CrOXEHWE W BblYMTaHWE BEKTOPOB.

®opMy/bl NPUBAMKEHHOTO BbIYUCNEHMS NS MaNbiX NapameTpoB.

Cumedichvie 6onpocwvl huzuxu.
Mnynbc, MOMEHT MHEPLMX, MOMEHT UMMY/bca. MoTeHUManbHas 3Hepriist B3anMOLeACTBIS
TOYEYHbIX MacC. 3aKOHbl COXPAHEHUs 3HEPrMK, MMNynbca M MOMEHTa UMMy/bca A1 Ciy4as

TOYeyHbIX Macc. Kocmunyeckme ckopoctu. [iBuxeHune B nosne CCt)epVI‘-IeCKI/I-CVIMMeTpVI‘-IHOVI MaccChbl.

Pa3nea 11. HeGecnas cepa (0a30BbIi HUKT).

§ 11.1. Ypasnenue spemenu.
NcTuHHoe n cpegHee ConHLE. VICTUHHOE W CPefHee COMHEYHOE BPEMS, YpaBHeHWe

BPEeMeHW, ero XapakTepHble 3Ha4YeHMA Ha MPOTAXKEeHUN roga. AHaneMma.

§ 11.2. Abeppayus ceéema u nonpasKku K KOOPOUHAMAM CEEMUL.

TOI'IOLI,EHTpI/I‘-IeCKVIe N TeoueHTPUYECKNE KOOPAUNHATHI. M3meHeHne BUONMBIX NOMOXEHNIA
CBETWUN BCNeACTBUE [ABWXeHUs 3emnun. MapannakTuyeckuii 1 abeppauyoHHbIA 3NUNChI 3Be3[,
Ha Pa3HbIX IKIMNTUYECKNX LLUNPOTaxX. r|0|'|paBKI/I K re/IMOUEeHTPNUYECKNM KoopanHaTaMm W nyvYeBbiM

CKOpPOCTAM 3BE3A.
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§ 11.3. Ilpeyeccus ocu spawenus 3emuu.

MpeaBapeHne PaBHOMAEHCTBWIA, 3BE3AHbIN (CUMAEPUYECKWIA) M TPOMMYECKUIA rof, WX
COOTHOLLUEeHMe. 3MeHeHne IKBaTOPUA/IbHbIX N 3KMTUMTUYECKNX KOOpAMHAT 3BE3[ BCMEACTBUE
npeueccun. Hytaums (Ka4eCTBEHHO).

Cmeoncrble 60NpPOCblL Mamemamuxku.

Pabota C rpajmkamm © Tabnuuamun. JIMHelHas annpokcumaums, onpegeneHune
KO3(P(MLMEHTOB /IMHEHON 3aBUCUMOCTU. OLueHKa MOrpewwHoCcTeld NPsSMbIX U KOCBEHHbIX
N3MepeHNiA. MoHATME O CpeaHEKBaAPATUHECKOM OTK/IOHEHUN.

Cmedrcrbie 60npocel huzuxu.
MOMEHT cunbl, MOMEHT nMmnynbca, MMNynbC MOMEHTa CWNbI. OcHOBHOe YpaBHEHNE

ANHaMWKW BpallaTe/IbHOro ABM>XEHNA.

YPOBEHD VIII (10 kaacce, 3akia04uTe/bHbIN 3Tan; 11 ki1ace, peruoHaIbHBIN 3TaM).
Pazpnen 12. JnemenTsl acTpodu3uku (0a30Bblil ypOBEHb).

§ 12.1. Keanmosas npupooa ceema.
KBaHTOBO-MexaHM4eckass Mofenb atoma. [loHsTMe 006 3HEpreTUYecKMX  YPOBHSIX
3N1EeKTPOHOB. KBaHTOBbIE 1 BO/THOBbIE CBOCTBA CBETA. POTOHbI, (DOTOIMEKT. SHEPrUs U UMMYNLC

KBAHTOB, CBA3b C 4aCTOTOI M A/IMHOM BOMHbI. [aBneHue ceeta. dekT MoliHTuHra-PobepTcoHa.

$ 12.2. OcHo6bl chekmpaivbHo20 aHanu3a.

CnekTp un3nydeHus. [TOHATUE CMEKTPA/IbHOW JIMHWKM  W3MTyYeHUS W MOF/IOLLEHNS,
JIMHENYaTbI 1 HenpepbIBHbIA crnekTp. CrekTp atomMa BOAOPOAa W BOAOPOAOMNOA06HbLIX VOHOB.
Buabl 3agaHuns cnektpa (Kak YHKLMUW YaCcTOTbl UAN AfIMHbI BOMHbI).

§ 12.3. Cnexmp uznyuenus 36e30.

XapaKTepHblIii BUJ, CNEKTpa W3/lydeHns abCcoiOTHO YepHOro Tena. 3akoH cmelleHns BuHa.
doTomeTpuyeckne  cuctembl  UBVRI, nokasatenn  uBeta.  LiBeToBas  TemmnepaTypa.
BonomeTpuyeckas 3Be3fHas BeMUMHA, 6ONOMeTpuYecKasa norpaska. [oTeMHeHWe [UCKOB 3Be3f
K Kpato.

§ 12.4. Knaccugpuxayus 36e30.
CreKkTpa/ibHble  KnacChbl 3Be3f, WX CBS3b C  3(P(EKTUBHOW TemmepaTypoid. Knaccl
CBETUMOCTN 3Be3f, (CBEPXTWraHTbl, MMraHTbl, Kapavku). Auarpammbl «CreKTP-CBETUMOCTb» U
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«LiBeT-cBETUMOCTb»  (CepuunpyHra-Paccena), rnaBHas nocnefoBaTeNbHOCTb. COOTHOLLEHWE

«MacCa-CBETUMOCTb» A/14 3BE3[, rNaBHON nocnenoBaTe/ibHOCTH.

§ 12.5. Aoepnas ghusuxa u mexanuzmol sHep2o8blOeneHUs 36€30.

,ﬂll/IHaMI/I‘-IeCKaﬂ, TEeNnoBadA U AfepHada LWKa/bl, X XapaKTEePHbIE BPEMEHA. CBA3b Macchbl n
SHEpPruun noko4. AGCbEKT MaccCbl, 3Heprna ceA3n U 3aBUCUMOCTb yp,ean0|7| JHEprun ce43n OT Yncna
HYKNOHOB. CMHTE3 1 pacnaf, BblaeneHne aHeprumn (Ka4yecTBEHHO). 3aKOHbI COXPaHeHWs 3apsga u
3HEpruM B AAEpHbIX peakuusx. CBOWCTBA 3MeMEHTAapHbIX YacTul,. YCNOBWUS NpOTeKaHUs

TEPMOSIIEPHBIX peakLinii B Heapax 3BE3/, MPOTOH-MPOTOHHBI LK. HeldTpuHo.

§ 12.6. Deonroyusa HopmansHbix 36e€30.

3Be3fo006pasoBaHMe, ero ob6nactm B [anakTuke. Macca [DxuHca. Tunbl 3Be34HOMO
HaceneHus B ranaktukax. CTtagus rnaBHOW nocnefgosatefibHOCTU. CTagmMs KpacHOro ruraTa,
CUHTE3 TAXesNbIX 3/1eEMEHTOB B AApe. PaBHOBECUE W MEPEHOC SHEPrUU B 3Be3[aX. OBO/HOLMOHHbIE
TPEKM Ma/lOMacCMBHbLIX M MacCUBHbIX 3Be3J Ha auarpamme [epuwinpyHra-Paccena, Bug 3Tou
Avarpammbl AN 3Be34HbIX CKOMJIEHWIA, OMpedeneHne WX BO3pacta Mo MOMIOXKEHUIO «TOYKM

MoBOPOTAax». 3Be3/Hble accoLMaLn.

§ 12.7. Ilynvcupyrowue nepemenmvie 36e30bl.
Llehengpl, uX XapakTePUCTUKW. 3aBUCUMOCTb  «MEPUOL-CBETUMOCTbY», OMnpeseseHne
paccTosHWA. MpefcTaBneHe O Nosoce HectabuibHOCTM Ha guarpamme [MepulinpyHra-Paccena.

3Be3abl TMNa RR Jlnpsl, fonronepuoanyeckime nepeMeHHble 38e3/pl.

§ 12.8. Ilo30nue cmaouu 368010yl 36€30.

benble KapiuKW, HEWTPOHHble 3Be3fdbl, uepHble Ablpbl. [pegensl  YaHapacekapa,
OnneHreiivepa-Bonkosa. MpaBuTaLMOHHbIN pagnyc. Hosble 3Be3fbl. CBEpXHOBbIE 3Be3fbl, UX
Knaccuumkaums u OCHOBHble CBOMCTBA. [MnaHeTapHble TYMAHHOCTM W OCTaTKW BCMbILWEK

CBEPXHOBbIX. Mynbcapsl.

§ 12.9. Meoiczgesonas cpeoa.
MNOTHOCTb, TemnepaTypa WM XWMUYECKUIA COCTaB MeXx3Be3gHon cpeabl. [Mbliesble
obnaka. O6nact H I n H Il. MonekynsapHble obnaka. JinHusa 21 cm. a3oBble U AUy 3HbIE

TYMaHHOCTH.
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$ 12.10. I'anakmuxu u 0CHOBbI KOCMOJOCUU.
Knaccudmkaums n HabniogatenbHble CBONCTBA ralakTK. MecTHast rpynna ranakTuk. TuMbi
3BE34HOro HacesieHun4. CBerMaCCVIBHble YepHbIe AblPbl B FaJ1laKTUKaX, aKTUBHbIE Aflpa Ma1aKTUK,

KBa3apbl. 3aKOH Xa66/1a, KpacHoe CMeLLIEHME.

CmedicHble 60NpPOCblL MamemamuxKu.
MpousBogHass  (yHKUMM.  WccnedoBaHWe — (YHKUMA Ha  OCHOBE  MPOM3BOAHON,

reOMETPUYECKMNIA CMbICT NMPOV3BO/HOIA.

Cumedicrble 60npocsl huzuxi.

KBaHTOBble ¥ BONMHOBble CBONCTBa CBeTa. POTOHbI. JHeprus U KMMYbLC (OTOHOB.
BHewHuiA (oToathdekT. [daBneHne ceeta. KBaHTOBO-MexaHuueckas Mogenb atoma. [loctynartsl
Bopa. CrauunoHapHble COCTOSiHUA atoMa. [MoHATME 06 3HEepreTMYeCcKUX YPOBHSX 3/1EKTPOHOB
B aTome. Buapl cnekTpoB. CnekTpasibHblil aHann3. CrnekTp atoMa BOAopoAa U BOAOPOLONOA0OHbIX
MOHOB. CBA3b MaccChbl U 3Heprun. [JedekT maccbl, 3HEPrus CBA3N W yAeNbHas 3Heprus CBA3W.
3aKOHbl cOoXpaHeHWsi B saepHoi ¢m3mke. CUHTE3 M pacnaf sgep. TepMosiiepHble peakuuu.
OCHOBHble CBOWCTBa 3M1eMeHTapHbIX YacCTuL, (3NEKTPOH, MPOTOH, HEWTPOH, (HOTOH, HEMTPUHO).

CBolicTBa UaeanbHOro rasa. MoHATEe 0 TEMNepaType, AaBNeHNUM rasa, KOHLIEHTPALMM YacTuL,

YPOBEHD IX (10 kaacc, 3aKkJIH0YUTEIbHBIN 3TAII).
Paznen 13. HeGecnas ciepa (yriaydsieHHbIH YPOBEHB).

§ 13.1. Cymounvie nymu ceemun (00wuii cuyyai).

OCHOBBI cthepryeckoit TPUrOHOMETPUN. MapannakTU4YecKunii TPEYronbHUK.
I‘Ipeo6pa3OBava FOPU30OHTa/IbHBIX, 3KBATOPUA/IbHbLIX N IKTUMTUYECKUX KOOPAWUHAT. BbluncneHune
YI7I0BOr0 PacCTOSHUA MEX/Y TouKaMu HebecHol cepbl Ans NPOU3BO/LHOTO crydas. A3UMYTbl U

YaCoBbI€ YTI/1bl BOCX0Aa 1 3aXoia CBETUN A1 NPOUN3BOJIbHOI0 CK/TIOHEHUA U LLUMPOTHI.

$ 13.2. Cucmema Connye-3emna-Jlyna (obwuii ciyuatii).

BpallleHne JIMHUM  Y3710B W NIHUM - ancuf  NYHHOW  Op6UTbLI,  TPOMUYECKUIA,
aHOMA/IMCTUYECKMIA 1 APAKOHUYECKMIA MecsiLibl. HAaKMOH NYHHOW OpGUTBLI K SKMMTUKE, YCIOBUS
ANnA HaCTynneHna COMHEYHbIX U JTYHHbIX 3aTMEHW pasnnyHbIX TUMOB. Ll.I/IKfIbI 3aTMeHV||7|, capoc.
Cepuu MOKPBLITUIA JyHOI 3Be34 W nnaHeT. MpefenbHas KAMNTUYECKas LIMPOTa U PacCTOAHME

OT y3na Ana HaCTynneHunsa 3aTMeHuI Pa3nnyHbIX TUMOB, NOKPLITUA 3BE3Abl NN NMNAHETHI.
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§ 13.3. J[sudicenue onuzkux men 6 Hebe 3emau (oowuti cayqatl).
BuAVMbIA NyTb JIYHbI N UCKYCCTBEHHBIX CMYTHUKOB B He6e 3eMnn. TpUaHrynaums 6nsknx
06bEKTOB (CMYTHWUKOB, METEOPOB). YUeT HechepuyHOCTM 3emnn. OCHOBbI COBPEMEHHbBIX CUCTEM

CMYTHWKOBOI HaBUraLi.

§ 13.4. I'anakmuueckas cucmema KOOpOUHAm.

OCHOBHble TOYKM ¥ 6OnbLUME Kpyry, NpeobpasoBaHMs B ApYrue CUCTEMbl HEBECHbIX
KOoopAuHar. lNonoxeHwne LeHTpa [anakKTUKN W ranakTM4yecKUxX rMontocoB B Hebe 3emnw.
XapaKTepHble MOMIOXEHUS Pa3INYHLIX TUMOB HEGECHbIX OOBEKTOB B ranakTUYeCKOn cucTeme

KoopAuHar.

Cmedicnble 60NpPOCHbL Mamemamuxku.

OCHOBbI C(epuyeckoli TPUrOHOMETPUW, CepuyecKMe TeopeMbl CUHYCOB U KOCMHYCOB.
Mnowags LWapoBOro cnos, ydyacTka cgepbl. JIMHeliHas annpokcumauus, ornpefenieHne ee
KO3 MeHTOB.

YPOBEHD X (11 kiacc, 3ak/J1094TeIbHBIN 3Tam).
Pa3nea 14. HeGecnas mexaHnuka (Yriry0J1eHHBIH IUKI).

§ 14.1. Dnemenmul opoum.

MpOCTPaHCTBEHHOE MOMIOXKEHWE OpOUTBLI, KEMjepoBbl 3/1EMEHTbI, OCHOBHbIE TOYKU W
HanpaBneHWs. 3neMeHTbl NapabosMueckoin U runepboMYecKoin opbUTLI. IKCLEHTPUCKTET,
NPUUENbHbLIA NapameTp U yroa Mexgy acumnTotamu runep6onbl. Op6uTbl ABOWHbLIX 3Be3f U
9K30MN/1aHEeT B NMPOEKLMMN Ha HebeCHYHO chepy (00LLMiA cryyain).

§ 14.2. Jlsudicenue 6 none msicecmu 08yx u 6ojee mei.

Touku JlarpaHxa. MpunmsHoe yckopeHue. Cepa Xunna, nonocts Powa. lMNMpeacrasneHune
06 yCTONYMBOCTM cUCTEM. VI3MEHEHME OpPOUT MasbIX NIAHET U KOMET Mpu COMMKEHUN € 60NbLIMMU
nnaHeTaMu, aKTUBHbIE 1 MaCCUBHbIE rPaBUTALMOHHbIE MaHeBpbIl. BbicoTa NpuivBoB (3/1eMeHTapHas
Teopus). [punvBHOE paspyLUeHWe CNyTHWKOB (371eMeHTapHas Teopus). [MpuAnBHOE TpeHue
(KayecTBEHHOe MpeaAcTaB/eHNe).

§ 14.3. [lsudsrcenue cucmem ¢ nepemeHHOl Maccou U SHepeuel.

YpaBHeHUs LInonkosckoro n Mellepckoro. Teopema o Bupuase A rpaBUTaLOHHO-CBA3aHHbIX
cucTem. JBuykeHue CryTHUKOB B aTMOCepax MiaHeT, ABMYKEHNE Ten OKOMO 3Be3/, C CU/bHbIM 3BE3AHbIM
BETPOM. 3BOI'|}OLI|I/IFI TECHbIX ,EI|BOI7IHbIX cuctem. lMoHATrE 0 rpaBUTaLMOHHBLIX BOJTHAX.
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Cmeorcrble B80NpPOCbl MamemamuKu.
Mapabona n runepbona, UX reoMETPUYECKMEe CBOMCTBA W XapaKTEPUCTUKW. [loHsTMe
MPOM3BOAHON PYHKLMK, ee TeOMETPUYECKNIA 1 (IU3NYECKUIA CMbICA.

Paznen 15. Acrpodusuka u kocmoJiorus (yriry0JieHHbIA HUKJ).

§ 15.1. opmyna Inamnka.

CnekTpanbHasd MOLWHOCTb U3NYyYEHU eauHWLbLl  MoBepxHocTn. dopmyna [lnaHKa,
npuénmxkeHns Penes-IknHca n BuHa, 06nacTb MX NPUMEHMMOCTU. FPKOCTHas TemrepaTypa.
3akoH Kupxroda.

§ 15.2. I'uopocmamuueckoe pagrnosecue 36e30.
B3anmopelicTBre M3NnyueHns ¢ 3apsagamu. MapocTaTUUecKoe paBHOBECWE 3Be3[, Mpefen
CBETVMOCTU DAANHITOHA.

§ 15.3. Ocnoswi cnekmpockonuu.

NHTepthepeHUMs U audpakums. [Aucrnepcus CBeTa, CreKTpasibHble npubopbl (Npr3ma,
AVdpaKLMOoHHas pelleTka). CrnekTpanbHoe paspelleHne. CneKTpbl PasnyHbIX aCTPOHOMMYECKUX
00BEKTOB. BnsiHME TeMMepaTypbl CPefbl Ha LUMPUHY CEKTPaNIbHOW IMHUN.

§ 15.4. Ileperoc uznyuenus 6 cpeoe.

MpenomneHne ceeTa 1 aTMochepHas pedpakuus 1S NPOM3BOLHOTO MOOXKEHNS 06bEKTA.
CneKTpaanaﬂ 3aBUCUMOCTb TMpPEOMIEHNA, «3eNeHbll nyy», BnnaHue npenomMneHna Ha ApPpKOCTHbIE
XapaKTEPUCTUKU 06bEKTOB. ONTUYECKas TOMLLMHA. [TOrNoLLIEHME 1 paccesiHWe CBETa B aTMOc(epax
3eMnu 1 NnaHeT, 3aKoH Byrepa. OTpaXkeHVe CBeTa PasnMyYHbLIMN NOBEPXHOCTAMMU, 3aKOH JlambepTa.
Me>3Be3/]HOe MOr/OLLEeHNe CBETa, €ro 3aBUCMMOCTb OT [/IMHbI BOSHbI. W36bITOK LiBETa,
TPEXUBETHbIE AMarpaMmmsbl, 3Be3HadA BEIMYMNHaA 00bEKTA Ha 3ajJaHHOM pPacCCTOAHUN PN Ha/TMYnmn
nornoweHvs. MeToz pOoTOMETPUYECKOrO napaniakca onpeaeneHns paccTosHWiA 4o 3Be3f.

§ 15.5. Bcesonnosas acmpornomusl.
MpYEMHUKN U3MyYeHUs B raMma-, PEHTIeHOBCKOM, YNbTpadnoneToBoi, NH(paKpacHoi 1
PaM0acTPOHOMMUI. AHCKWIA. YTI0BOE paspeLleHne paguoTeIeCcKonos 1 PagronHTEP(EPOMETPOB.

§ 15.6. @Quzuxa ammocgep nianem.

Tennosoli 6anaHc NnaHeT U NapHUKOBbIV 3pheKT. O30HOBLIN €0 B aTMOCctepe 3emnn, ero
onTuyeckune ceoictea. CepebpucTble obnaka. CTpoeHne atmoctep nnaHeT COMHEYHONM CUCTEMBI,
npefAcTaB/ieHNs 06 aTMocepax 3K30mnIaHeT.
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$ 15.7. Macnemusm 6o Bcenennoii.
,ﬂ,MI'IOfIbHOG MarHWTHOe nose. MarHuTHoe mMosie TOKOBOro cnos. MarHutHoe JaBfieHne.
MarHuToctepbl HeGECHbIX TeN. DHEPrs MarHUTHOTO MOAS W ero Nepexoj B Apyrue hopmbl SHEPruu.

$ 15.8. I'anakmuxa u eanaxmuku.

CTpoeHue 1 MOpgoNorMa ranakTMK pasfiyHbiX TUMNoB. KpuBble BpalleHWs, TeMHas
matepusd.  DYHKUMM  CBETUMOCTM  3Be3[, Haya/ibHaa  (yHKUMA  Macc,  OTHOLLEeHue
«Macca/cBeTMMOCTb». CooTHoLWeHusa Tannm-duwepa n dabep->kekcoHa.

§ 15.9. Ocnosvi meopuu omHocumenrbHOCMu.

MpYHUMN OTHOCUTENLHOCTU, MPUHLUMM MHBAPUAHTHOCTM CKOPOCTKM cBeTa. MNpeobpazoBaHms
JlopeHua, pensTUBMCTCKOE COXKeHWe CKopocTeil. COKpalleHne ANVHbI U 3ameffieHne BPeMEHM.
AheKT «CBETOBOrO 3X0». PenaTMBMCTCKMI aekT Jonnepa. [paBUTaLMOHHOE KpacHOoe
cmeLleHmre (B cnabbix nonsx). MpeacTaBneHne 0 rpaBUTaLMOHHOM SIMH3UPOBaHMUN.

$ 15.10. Kocmonoeus.

KpynHomacwtabHad cTpykTypa BceneHHoi. [lpownoe u  6ygyllee BceneHHOMN.
PacwumnpeHne BceneHHoW. MaclutabHblii dhakTtop. Mogenb 0AHOPOAHOW W30TPOMNHOW BceneHHON.
YpaBHeHVe ®puamaHa (Ka4eCTBEHHOE MOHWMaHWE), 3BOJOLMA MacliTabHOro haktopa B paMKax
HbIOTOHOBCKON (hn3nKn. KpuTuyeckas MNOTHOCTb BceneHHoW. bapuoHHOe BelecTBo, TeMHas
MaTepus 1 TeMHast 3Heprus. PeMKTOBOe U3Ny4YeHe, ero CBOMCTBa.

Cuedicrvle 60NpPOCbL Mamemamuxku.
WHTerpvpoBaHue npocTedwmx (YHKUMA M ero reoMeTpuyeckuid cmbicn. [punoxeHue
AndhdepeHLManbHbIX YpaBHEHWI B 3aa4ax no (pu3nke 1 acTPOHOMUM.

CmedrcHuble 6onpocwvl puzuxu.

BonHoBble cBoicTBa cBeTa. [NoHsATME 06 MHTepdepeHUUn, andpakLmMm, AUCnepcrumn ceeTa.
MarHutHoe nosne. MartutHaa nHaykuma. Cuna Amnepa. Cuna JlopeHua. [BmxeHne 3apsdKeHHbIX
yacTuy, B MarHUTHOM none. OCHOBbI CreuuasibHOW TeopuM OTHOCUTENbHOCTWU. [locTynaThl
OiHWTenHa. Mpeobpas3oBaHus JlopeHua. PensTUBUCTCKAA  3aKOH  C/IOXKEHUSi  CKOPOCTENA.
PensTMBMCTCKOE COKpaLleHre ANNHbI U 3aMef/IeH1e BPEMEHU.
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IIpunioxenne 2.

dopma Gs1aHKa 3aaHMI

BCEPOCCUNCKASA OJTMMMUNALA LLKO/IbHVKOB MO ACTPOHOMUW
(LUKOMbHbIN, MYHULMMAbHBIA STAM)
TEOPETUYECKHUM TYP
BO3pacTHas rpynna (___ Knacc)

Yeasicaemuwuit yuacmnux onumnuaowr!

Bam npefCcToUT BbINONHUTL TeopeTMYeckune (MMCbMEHHbIE) U TECTOBbIE 3aJaHus.

Bpewms BbINonHeHMs 3afaHunin Typa () akageMnyeckmnx yaca.

BbinonHeHne TeopeTuuecknx (MUCbMEHHbIX) 3af4aHWil  LiesecoobpasHo  OpraHU30BaTh
crefyoumm obpasom:

— He crewa, BHMMaTeNbHO MPOYUTaNTE 3afaHue W OonpeaennuTe, Hambosiee BEPHbIN U
MONHBbIV XOf, PELLEHNS U OTBET;

— 0TBeYas Ha TeOpPeTMYECKMIA BOMpPOC, 0bayMaiTe U CHOPMYINPYITE KOHKPETHbIA OTBET
TO/IbKO Ha NOCTaB/IEHHbIN BOMPOC;

— ecnm Bbl oTBeyaeTe Ha 3aflaHve, CBA3aHHOE C 3arofiHeHWeM Tabnuubl WKW CXEMbl,
He CTapainTecb Ype3MepHO AeTanv3npoBaTb MH(OPMaLMO, BNUCLIBAATE TONLKO Te CBEAEHUA UK
[aHHble, KOTOPbIE YKa3aHbl B BOMPOCE;

— nocne BbINOMHEHMS BCEX MNPeL/IOKEHHbIX 3adaHWil  elle pa3  YAO0CTOBEpPbTEChH
B MPaBW/IbHOCTU BblGPaHHbLIX Bamy OTBETOB U PELLEHNIA.

BbInonHeHwve 3agaHuii LienecoobpasHo OpraHM3oBaTh CefyHoLMm 06pasom:

— He cnewa, BHUMATEebHO NpoymnTaliTe 3afaHue;

— onpefennTe, Kakoi M3 NpeanoXeHHbIX BapvaHTOB OTBeTa (B C/yyae MCMOMb30BaHMA
3afjaHnii ¢ BbIGOPOM OTBETA) Hanbonee BEPHbIA W NOMHBINR;

— HanuwwuTte 6yKBY (LMGPY), COOTBETCTBYIOLLYIO BbiOpaHHOMY Bamu OTBETY;

— MpoJo/MKaiiTe, Taknm 06pa3oM, paboTy A0 3aBepLUEHNS BbIMOHEHNSA TECTOBbLIX 3afaHWiA;

— nocne BbINOMHEHUS BCEX MPEA/IOKEHHbIX 3afaHWiA  elle pa3  YAOCTOBEPLTECH
B MPaBW/IbHOCTW BalLIMX OTBETOB.

He cnewwTe chaBaTh peLleHns JOCPOYHO, eLle pa3 NpoBepbTE BCE PELLEHUS N OTBETHI.

3aflaHVe TEOpeTUYECKOro Typa CYMTAeTCs BbIMO/HEHHBbIM, ecin Bbl BOBpeMs caaeTe ero
uieHaM XXHopW.

MaxkcumaJjibHasi oueHka — () 6aJu10B.
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SAOAHVE 1.

Maxcumanvnoiii 6ann — ()

SAOAHVE 2.

Maxcumanvnoiii 6ann — ()
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IIpunioxenne 3.

dopma 0;1aHKA OTBETOB

TUTYJIbHBIN JIUCT

BCGpOCCI/IVICK&Fl o/iMMmnnaga LLKOJ/IbHNKOB aTarn

3anonHsaetcs MEYATHLIMUW BYKBAMMW yepHuiaMmu YepHOTO UM CUHErO LiBeTa No ob6pasuam:

EIBIF[AJEPXK|3[UIK|A|M[H[O[N|P|C|T[Y|®|X|Ufd|WW|Bb|bl{b|2|O|A|@[8]9],
BI|C|D[E|F|G|H]|I]|J]|K|JLIM|NJO[P|Q|IR[S|TJU[V|W[X|Y]|Z[1]2]3[4]5]6

A
A

weper [ [T TTTTITTIITTTITTTITTTT] wnsce L]

HN®P YYHACTHUKA

DAMUIUA

vt

OTYECTBO

JIOKYMEHT, y10CTOBEe P IO JIMYHOCTH r 1AHCTBO
ﬁlCBMp,eTEI'IbCTBO 0 POXKAEHUN I:ll'IaCI'IOpT I__Ela:;CCVIVlCKaﬂ Ddepepauus
cepn | | [ [ [ ] ]] wowep [ [ T TTTTT] [uwoe

JlaTa poskaeHust |||||||||||

JlomallHnii TenedoH yvacTHMKa +
Mo6WNbHbI TeNeoH y4acTHUKa + 7
DNIeKTPOHHbIN agpec yyacTHMKa | | | | | | | | | | |

MyHuunnanuteT |

CoKpalleHHOe HavMeHoBaHWe 06pa3oBaTe/lbHOM opraHm3aumm (LUKO/bI)

CBeeHM 0 Ne/1arorax-HaCTABHUKAX

1. damwnnusa

Nwva

OT1yecTBO
CokpalleHHOoe HanmeHoBaHWe 06pa3oBaTe/lbHOM opraHm3aunm (LLKobl)

2. Pamunmsa
Nimsa

OTt4ecTBO
CoKpalleHHOoe HaviMeHoBaHMe 06pa3oBaTe/lbHOWN opraHm3saumnm (LLUKOJbl)

JInyHasa nognumck yyacTHUKa Bce nons 06sa3atesibHbl K 3ano/IHEHNIO!
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IIpunoxenne 4.

KpnTepml U METOAMKA OLleHNBAHHUS BbINMOJHEHHBIX OJJUMIIHATHBIX 3aJaHUM

BCEPOCCUWCKASA OIMMIMUALA LLKO/TbHUKOB MO ACTPOHOMIWM
MYHUUWNANBHAA (PErMOHAJTIbHAA) MPEAMETHO-METOANYECKAA KOMNCCUNA

KPUTEPUU U METOJUKA OLIEHUBAHUSA
BBITIOJTHEHHBIX OJINMITUAJTHBIX 3A TAHUM
IMKOJbHOI'O (MYHUIIUITIAJIBHOT' O) DTATIA
BCEPOCCHUMCKOWM OJIUMITHAIBI ACTPOHOMUH
2021/2022 y4yeOHbI# roa
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Mo TeopeTMyeCcKOMY TYpy MaKCMMa/ibHas OLeHKa pe3ynbTaToB YyaCTHMKA BO3PaCTHOM
rpynnbi  ( Knaccbl) OnpefensieTcs apupMeTUYecKon Cymmon BCeX 6annioB, MOMYYEHHbIX

3a BbIMO/HEHNE 38,D,aH|/ll7I N HE AO0/MKHa MPeBbILLAaTh 6annos..

7-8 KNNACCbI

SAOAHUE 1.
Ycnosue.
PeLueHune.

KpuTepun oueHnsaHmns (Makcumym — () 6annos).

SALAHUE 2.
Ycnosue.
PeLueHne.

KpuTepun oueHnsaHmns (Makcumym — () 6annos).
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Ipunoxenne S.

CleaBO‘{Haﬂ I/IH(l)OpMaIII/IH, paspeuieHHas K MCITOJIb30BaAHUI0 HA O0JIMMIIHA/IE

Ocnoenvie dm3utwcr<ue U aCmpoOHOMud4ecCKue noCmosiHHble
IpaBUTaLMOHHasA NocTosHHas G = 6.672-107 m3.krt.c
CKOpOCTb CBeTa B Bakyyme ¢ = 2.998-108 m/c

MocTosiHHas BonbumaHa k = 1.38:107% m2.kr-c %K1
YHuBepcasibHaA rasosas noctosiHHas % = 8.31 m?-kr-c2-K1-monb !
MocTosHHas CTedaHa-bonbuMaHa o= 5.67-108 kr-c3-K™
MocTosiHHas MnaHka h = 6.626-1073* kr-m2.c™t

Macca npotoHa mp = 1.67-107% kr

Macca 371eKTpoHa me = 9.11-1073% kr

SnemeHTapHbIii 3apsg e = 1.602-107° Kn

AcTpoHOMUYecKasa eamHMLa 1 a.e. = 1.496-1011 m

Mapcek 1 nk = 206265 a.e. = 3.086:1016 m

MocTosiHHaa Xab6na H = 72 (km/c)/Mnk

[annvie o Connuye

Pagnyc 697 000 Km

Macca 1.989-10% kr

CsetumocTb 3.88:10% BT

CnekTpanbHbIin Knacc G2

Buagumas 3se3gHas BennunHa —26.78™

Ab6contoTHaa 6o1omMeTpuYeckas 3Be3gHas BennunHa +4.72M
Mokasatenb ugeta (B-V) + 0.67™

AhdekTmBHAs TemnepaTypa 5800K

CpeLHuiA ropn30oHTasbHbIN Napasnake 8.794"

VHTerpasbHbIil MOTOK 3HEPrM Ha paccTosiHK 3emnm 1360 BT/m?
MOTOK 3HEPriv B BUAMMbIX Nlydax Ha paccTosHUM 3eman 600 Bt/m?

Jannvie o 3emne

JKcueHTpUcHUTeT 0pbuTsl 0.0167

Tponwuueckuin rog 365.24219 cyTok

CpefHsst opbuTasibHas cKopocTb 29.8 Kwm/c

Mepwrop BpateHna 23 Yyaca 56 MUHYT 04 ceKyH/bI

HaknoH 3kBaTopa K aKnMnTuke Ha anoxy 2000 roga: 23° 26" 21.45"
SKBaTopuabHbIi paguyc 6378.14 km
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MonspHbIN pagnyc 6356.77 KM

Macca 5.974-10%* kr

CpeaHas NI0THOCTb 5.52 r-cm™

O6beMHbIN cocTaB aTMocdepbl: N2 (78%), Oz (21%), Ar (~1%)

Jannwie o Jlyne

CpepHee pacctoaHue oT 3emnn 384400 Km

MuHMManbHoe paccTosHue oT 3eMnn 356410 Km

MakcumanbHoe pacctosHme oT 3emnn 406700 Km

CpepHuii akcueHTpreuTeT opouTbl 0.055

HaknoH nnockocTn opbuTthl K sKInMnTrkKe 5°09’

Cupepuyeckunin (3se3fHbliA) nepuog obpatleHns 27.321662 cyTok
CuHoguyeckmin nepunog obpatyeHns 29.530589 cyTok

Pagmyc 1738 kKm

Mepuopg npeveccun y3nos opbuTsl 18.6 net

Macca 7.348-10% kr unu 1/81.3 macchbl 3emnu

CpefHas nnoTtHocTb 3.34 r-cm™

BusyanbHoe reomeTpuyeckoe anbbeno 0.12

Buammas 3Be3gHas BeMYnHa B NOAHONYHNe —12.7™

Buanmas 3se3gHas BennunHa B nepeoi/nocnegHeri yetsept —10.5™

Duszuueckue xXapakmepucmuku CO/lIHua u njianem

MnaHeTa Macca Pagnyc Mnot- Mepuopg, HaknoH | eo- | Bug.
HOCTb | BpallleHus | 3KBaTopa |MeTp.|3Be3f-
BOKPYr OCW | KnMoc- | alb- | Had
KocTh | 6eno | Benu-
opouUTbI YymHa*
Kr Macchl | KM |paguychbl| r-cm rpagycel
3emsiu 3emiu
CosnHue 1.989-10%° | 332946 |697000| 109.3 | 1.41 | 25.380 cyT 7.25 - |-26.8
Mepkypuii | 3.302-:10%% | 0.05271 [ 2439.7| 0.3825 | 5.42 | 58.646 cyT 0.00 0.10 | -0.1
BeHepa 4.869-10%* | 0.81476 |6051.8| 0.9488 | 5.20 243.019 177.36 | 0.65| -4.4
CyT**

3emna 5.974-10%* | 1.00000 |6378.1| 1.0000 | 5.52 | 23.934 uac 2345 037 -
Mapc 6.419-10% | 0.10745 |3397.2| 0.5326 | 3.93 | 24.623 uac 25.19 [0.15| -2.0
FOnutep | 1.899-10%7 | 317.94 | 71492 | 11.209 | 1.33 | 9.924 vac 3.13 052 | -2.7
CaTypH 5.685-10% | 95.181 | 60268 | 9.4494 | 0.69 | 10.656 uac 26.73 | 047 | 04
YpaH 8.683:10% | 14.535 | 25559 | 4.0073 | 1.32 | 17.24yac** | 97.86 | 051 | 5.7
HenTyH 1.024.10% | 17.135 | 24746 | 3.8799 | 1.64 | 16.11 uac 2831 |041| 7.8

* ons Hanb0onbLLEN I/IOHraunm BHYTPEHHUX NMMIaHET U CPEAHETO NPOTUBOCTOAHNA BHELLHWNX MJTAHET

** 0bpaTHOe BpalLeHune
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Xapaxmepucmuku opoum nnanem

MnaHeTa bonbLwaa nonyock OKCUEHT- | HaknoH K Mepuopg CuHOAMYecKmnin
PUCUTET | NIOCKOCTM | ObpalleHuns nepuop
IKNNMTUKN

MJTH.KM a.e. rpasychl cyT
Mepkypwii 57.9 0.3871 0.2056 7.004 87.97 cyt 115.9
BeHepa 108.2 0.7233 0.0068 3.394 224.70 cyT 583.9
3emns 149.6 1.0000 0.0167 0.000 365.26 cyT —
Mapc 227.9 1.5237 0.0934 1.850 686.98 cyT 780.0
KOnutep 778.3 5.2028 0.0483 1.308 11.862 net 398.9
CaTypH 1429.4 9.5388 0.0560 2.488 29.458 net 378.1
YpaH 2871.0 19.1914 0.0461 0.774 84.01 net 369.7
HenTtyH 4504.3 30.0611 0.0097 1.774 164.79 net 367.5

Xapaxmepucmmcu HEeKOmopbvlX CNymHUKO6 njianem

CnyTHUK Macca | Paguyc | l'noTHocTb | Pagumyc MNeprog | ['eomeT- Bugnmasn
opbuTbl | obpalleHnst | puy. 3Be3Has
anbbefo | BennyMHa*
Kr KM ricm® KM cyT m
ZemJist
NlyHa | 7.348-10%| 1738 | 3.34 | 384400 | 27.32166 | 012 | -127
Mapc
doboc 1.08-10'6 ~10 2.0 9380 0.31910 0.06 11.3
[einmoc 1.8-10% ~6 1.7 23460 1.26244 0.07 124
IOnurep
No 8.94.10% | 1815 3.55 421800 | 1.769138 0.61 5.0
EBpona 4.8-10% 1569 3.01 671100 3.551181 0.64 5.3
["aHMMeq, 1.48-10%% | 2631 1.94 1070400 | 7.154553 0.42 4.6
Kannucto 1.08-10%2 | 2400 1.86 1882800 | 16.68902 0.20 5.7
Cartypn
Tetus 7.55-10%° 530 1.21 294660 1.887802 0.9 10.2
[noHa 1.05-10** | 560 1.43 377400 | 2.736915 0.7 10.4
Pes 2.49-10% 765 1.33 527040 4517500 0.7 9.7
TuTaH 1.35-10%% | 2575 1.88 1221850 15.94542 0.21 8.2
AneT 1.88-10% 730 1.21 3560800 | 79.33018 0.2 ~11.0
Ypaun
MwpaHga 6.33-10'° | 235.8 1.15 129900 1.413479 0.27 16.3
ApU3Nb 1.7-10%t | 578.9 1.56 190900 2.520379 0.34 14.2
Ymbpuans | 1.27-10% | 584.7 1.52 266000 4144177 0.18 14.8
TuUTaHns 3.49-10% | 788.9 1.70 436300 8.705872 0.27 13.7
O6epoH 3.03-10% | 761.4 1.64 583500 13.46324 0.24 13.9
Henrtyn
Tputon | 2.14-10%| 1350 | 2.07 | 354800 | 5.87685** | 0.7 | 135

* 111 NONHOMYHUS UMW CPEAHEr0 NMPOTUBOCTOSIHWS BHELLIHWX MIaHeT
** 06paTHOE HanpaB/eHNe BPaLLEHNS
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(DOPM)/Jlbl npuﬁﬂuafceuuozo 6bIUUC/ICHUA

sin X = tgx = X;

sin(a + X) = sin a + XCcoS «;
cos(ax + X) = cosa — Xsin «;
¢ X
g(ax+X) =ty + ——;
cos” a

@+x)" =1+nx;

(x << 1, yrnbl BblpaxatoTcs B pagmaHax).
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IIpunioxenne 6.

HpHMepbl OJIUMIIMATHBIX 3aJaHUH IIKOJbHOI0 3Tamna

Nel. (Knacc: 5-11, Tema 13 nporpammbl B Tpunoxenun 1. 1.1 — «3Be3fHOe He6O0»,
Kareropus — 1.)

Venosue. FOHbIN acTpoHOM Ha 3emne Habnogaet JlyHy B co3se3gum OBHa. B TOT e
MOMEHT BPEMEHW acTPOHaBT, HaxOAslMiicad Ha JlyHe, CMOTPUT Ha 3emnt0. 3Be3fbl Kakoro
CO3BE3UA OKPY)XatoT 3eM/I0 Ana acTpoHasTa? OTBET 060CHYMTE.

Pewenue. FOHbIA aCTPOHOM Ha 3eM/ie U aCTPOHABT Ha JTyHe CMOTPSAT B NPOTUBOMOJIOXKHbIE
CTOpoHbI. CnepoBaTe/ibHO, aCTPOHaBT BUAMT 3eM/t0 B CO3BE3L4UKM, NMPOTMBO/EXalleM Ha Hebe

OBHY. 310 co3Be3aune Becos.

Ne 2. (Knacc: 5-11, Tema: 1.3 — «JlyHa, ee CBOCTBa U [ABMXXeHME», KaTeropusi — 1.)

Venosue. FOHbIA acTPOHOM Ha 3emsie itobyeTcs nonHou JTyHoi. B Kakoi thase B 3TO Bpemst
BUAWT 3eM/IH0 aCTPOHABT, HAXOAALMIACA Ha NOBEPXHOCTMN JTyHbI?

Pewenue. Tak Kak B (pase MNONHONYHUA MOBEPXHOCTb JIyHbl, ObOpalleHHas K 3emsie,
MOMIHOCTLIO OcBellleHa COoMHLUEM, TO B 3TO e BPeMs MOBEPXHOCTb 3eMnn, obpaleHHas K J1yHe,
oteepHyTa OoT ConHua. CregoBaTefibHO, acTpOHaBT BUAUT «HOBO3EMENIME», T.e. MOSIHOCTbIO

HEOCBELLIEHHYO 3eM/i0.

Ne 3. (Knacc: 5-11, Tema: 1.3 — «JlyHa, ee CBOWCTBa U [BMXXEHME», KaTeropusi — 1.)

Venosue. B kakol (hase 6bina JZlyHa 3a 2 ABe Hefienn 40 SIyHHOro 3aTMeHuns?

Pewenue. JIyHHOe 3aTMEHME — 3TO ABfeHMe, Korga JlyHa nonajaeT B TeHb 3eM/u, a 3710
3HaYMT, 4YTO B 3TOT MOMeHT ConHue, 3emns M JlyHa OKasblBalOTCA Ha OAHON MPAMOW TaKuUM
o6pa3om, 4TO 3emns OKasblBaeTcA TOYHO Mexay ConHueM u JIyHoR. TMonHbIi 060pOT BOKPYr
3emnin JlyHa COBepLUaeT MpMMEPHO 3a MecAl. 3HauuT, 3a ABe Hefenn [0 3aTMeHus JlyHa
Haxo4wnacb C NPOTUBOMOMOXHOW CTOPOHbI OT 3emnn, T. e. Mexay ConHuem u 3emneil. 3Ta (pasa

Ha3blBa€TCA HOBO/TYHUEM.

Ne 4. (Knacc: 5-11, Tema: 1.3 — «JlyHa, ee CBOWCTBa U [BMXXEHME», KaTeropusi — 1.)
Venosue. Ha pucCyHKe npefAcTaB/ieHbl 3apUCOBKM pasHbiX (ha3 JIyHbl M YacTHbIX (ha3
Pa3IMYHbIX COMHEYHbIX 3aTMEHMI. YKaXuTe B OTBETE HOMEpPa 3apMCOBOK, OTHOCALLMXCS

K 3aTMeHMAM. O6bACHUTe KpuTepun oTbopa.
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COCqdCD

1 7, 3 B 5 6

Pewenue. OCHOBHOW KpUTEPUA O0TOOpa — KOHLbI FPaHULlbl «CBET—TeHb» (TEPMUHATOPA)
Y NlYHHbIX (ha3 nexar Ha OAHOM AvameTpe AMCKa, a Y COMHeYHbIX 3aTMeHuid — HeT (npu (asax
3aTMEHUsl, O4YeHb ONM3KMX K MONMHOW, XOpAa, COEAMHAIOWAA KOHLbl CO/IHEYHOrO «porax,

NPUONMKAETCA K ANaMETPY, HO Takmx (a3 B ycnosum HeT). OTBeT: 1, 5, 6.

Ne 5. (Knacc: 5-11, Tema: 2.1 — «CosiHUe 1 NnaHeTbl», Kateropus — 1.)
Venosue. BeHepa, Mapc, HOnutep, ConHue, HenTyH. HaiguTe NULWIHWMIA O6bEKT B 3TOM
CMNCKe 1 06bACHMTE CBOIA BbIGOP.

Pewenue. NINWHNIA 06BEKT — ConHuge, T. K. 3TO 3B€34a, & OCTa/IbHble 00beKTbI — NIaHeThbI.

Ne 6. (Knacc: 5-11, Tema: 2.1 — «ConHLe 1 NnaHeTbI», kateropus — 1.)
Venosue. CpefiHee pacctosHue ot FOnutepa fo ConHua pasHo 778.5 MAH KM. Yemy paBHO
paccTtosiHue oT FOnuTepa 4o ConHua B acCTpOHOMMUYecKnX egnHuuax (1 a.e.), ecnm 1 a.e. = 150 MaH Km?

Pewenue. B aCTPOHOMMYECKMX eIMHMLLAX paccTosiHMe 6yaeT paBHo L = 778.5/150 = 5.2 a.e.

Ne 7. (Knacc: 5-11, Tema: 2.1 — «CofiHUe 1 NnaHeTbl», Kateropus — 1.)

Venosue. C kako nnaHeTbl CONMHeYHOW cucTeMbl 3emns OyaeT BbIrisfeTb  Apye
B MakcMMyMe 61ecka — ¢ BeHepbl nnmn ¢ HentyHa? MNoyemy?

Pewenue. 3emna Oypet apye Oyfet BbIrnsafeTs C BeHepbl, T. K. 3emns ropasgo 6nvxke

K BeHepe.

Ne 8. (Knacc 5-11, Tema: 2.2 — «3Be3/bl N pacCCTOAHUA [0 HUX», KaTeropusa — 1.)

Vcnosue. PacCTosHMe [0 3Be3fbl COCTaBNSAET 4 rnapceka. 3a Kakoe BpeMdA 3Ty 3Be3gy
AOCTUTHET 30HA, 3anyLleHHbIA ¢ 3eMM CO CKOPOCTbHO, paBHoM 1/15 ckopoctu ceeta? OTBeET
BblpasuTe B rogax. lNoackaska: 1 napcek = 13/4 cBeTOBbIX roga.

Pewenue. 4 napceka = 13 CBETOBbIX JIET, TO €CTb CBET MPOJIETAET 3TO PacCToAHMe 3a 13 NeT.

30HA B 15 pa3 mefneHHee, eMy HY)KHO B 15 pa3 60/1bLUe BpemMeHU, TO ecTb 195 fieT.
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Ne 9. (Knacc: 5-11, Tema: 2.2 — «3Be3fbl 1 PacCTOAHUA [0 HUX», KaTeropusa — 1.)

Venosue. PaccTosiHve [0 6nvkaiilein K 3emne 3Be3fbl, MNpoKcuMbl LieHTaBpa, cocTaBnseT
4.2 cBeToBbIX roga. CKonbKo BpemeHWn 3aiimeT nepeneT ¢ 3emnn Ha lMpokcmumy LleHTaBpa, ecnm
CKOPOCTb KOCMMYECKOro Kopabns coctasnseT 2% 0T CKOPOCTU cBeTa?

Pewenue. CKOpOCTb 3Be340MeTa coctasnseT 2% v 1/50 ot ckopocTu cseta. Ecnm ceet
MPOXOAUT paccTosiHue Ao MNMpokcuMbl LeHTaBphbl 3a 4.2 rofa (pacctosHue o 38e3pbl 4.2 CB. rofa),
3HAUNT, 3Be3L0/ET MPOAJET 3TO paccTosHMe 3a BpeMs B 50 pa3 60/bLuee, T. e. NpumepHo 3a 210

NeT.

Ne 10. (Knacc: 5-11, Tema: 2.3 — «<O6beKTbI Ja/IeKOro KocMoca», kareropms — 1.)
Venosue. PaccTaBbTe 3TW OOBLEKTbI B MOPSAKE YBEIMYEHUA WX pa3mepoB: [anakTuka,
tOnutep, JlyHa, ConHue, 3emns.

Pewenue. ITyHa, 3emnsa, KOnutep, ConHue, Manaktunka.

Ne 11. (Knacc: 7-11, Tema: 3.1 — «l"eorpagmyeckme KoopanHaTbl», Kateropms — 1.)

Venosue. OnpefenvTte KOOpAUHATBHI TOYKM Ha 3emse, KOTOpas MPOTMBOMOJSIOXKHA TOYKe
¢ KoopauHatamu 30° B. 4., 30° C. L.

1)30°3.4., 30°t0. W,

2) 120° B. A, 60°t0. W.;

3) 150°3. 4., 30°c. w.;

4) 150° 3. ., 30°0. Ww.;

5)30°3.4., 60°t0.wW.;

6) 30°B. 4., 60°cC. L.,

7)30°B. 4., 30°t0. L.

Pewenue. LLINPOTbI OTKMAAbIBAOTCA OT 3KBaTOpa K NOMtOCaM, MO3TOMY WCKOMas Touka
[O/MKHA MMETb TaKOe >Ke 3HaYyeHWe LIMPOTbI, HO K Ty OT 3KBaTopa. [o/roTel OTK/IaAblBatOTCA
OT HY/NIeBOro MepuamnaHa K 3anagy u K BOCTOKY Ha 180°. cxoaHas ToYKa HaXOAUTCA B BOCTOYHOM
nonyLuapum, NPOTUBOMNONOXKHAsA el OKaXXeTCS B 3amnagHOM Ha paccTosHum 30° oT mepuamaHa 180°,

T. e. ee gonrota 150° 3. A. MNpaBWbHbIN OTBET: 4.

Ne 12. (Knacc: 7-11, Tema: 3.2 — «["OpU30OHTaNbHblEe KOOPAMHATbI Ha HEGECHON cdepe,
KaTeropusa —1.)
Venosue. [Ba noesfa B MOMeHT 3axofa ConHua Bblexaiv M3 NyHKTa A C O4UHAKOBOWM

CKOPOCTbIO Ha 3anaf v BOCTOK. MaccaXmpbl KAKOr0 U3 HUX paHblLLe BCTPETAT paccBeT?
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Pewenue. Maccaxupbl Noe3aa, eayLlero Ha BOCTOK, ABMXKYTCS HaBcTpedy COsHLY, KOTOpoe
13-3a BpalLleHUst 3eMIN [ABMXKETCS MO Heby C BOCTOKA Ha 3anaf. [103TOMy OHM BCTPETST pacCBeT

paHbLLe NaccaXmMpoB ApYroro noesaa, KoTopblil yexaeT «0T CoMHLa».

Ne 13. (Knacc: 7-11, Tema: 3.2 — «["OpU30HTaNbHblEe KOOPAMHATbI Ha HEGECHON cdepe,
Kateropmsa —1.)

Venosue. Habntogatens ABMKeTCA No 3emne oT akBaTopa K CeBepHOMy nontocy. Beibepute
BEpPHOE YTBEPXKAEHME:

1) MonspHas 3Be3fa OyfeT KaXAbld [eHb 3aXOAWTb 3a FOPU30HT Ha 3anafe U BCXOAUTb

Ha BOCTOKE.

2) MonsapHas 3Be3aa 6yaeT ocTaBaTbCA Ha Hebe B TOM e MecTe.

3) MonsapHas 3Be3aa 6yaeT onycKaTbCA BCE BIMKE K TOPU3OHTY.

4) MonsapHas 3Be3a OyaeT NOAHMMATLCS BCE BbiLLE Haz FTOPU30HTOM.

5) MonspHas 3Be3fa OyneT ABUraTbCA MO OKPYXXHOCTW, LIEHTP KOTOpPOW 6ydeT ocTaBaTthbCA

Ha HEW3MEHHOIA BbICOTE Haf, FOPU30HTOM.

Pewenue. Habnopatens Ha akBaTope BnauT MonsapHyo 3Be34y Ha ropusoHTe. o mepe
[BWXEHUA K CeBepy, T.e. B HanpasfeHun Ha lNonspHyto 3Be3fy, 3Be3fa 6yneT MoAHMMATLCS
BBepX. Ecnn Habntogatenb LOCTUTHET Mositoca, To OyaeT BuUAeTb oNApHYK Haj ronoBOWA.
MonoxkeHve MonApHON 3Be3fbl He cCOBMafaeT B TOYHOCTM C [Mo/MOCOM MMpa, MO3TOMY OHa
OyfLeT coBepwlaTb CYTOYHble [ABMKEHUA M0 HEO0/bLION OKPYXXHOCTU, HO LEHTp 3TOn
OKPY>XHOCTW 6yAeT NoAHMMATbCA BCE Bbie HaA TOPU3OHTOM MO Mepe NpubAMmKeHus

K CeBepHOMY Montocy.

Ne 14. (Knacc: 8-11, Tema: 4.1 — «¥YT/10Bble U3MepPeHUS Ha Hebe», Kateropus — 1.)

Venosue. Ha kakoe pacCTOSHME HY)KHO OTAA/IMTLCA OT 3eM/n, YTOObI €€ BUAVMBIRA Yr0BOWA
pa3mep CTaJl paBeH pa3Mepy SIYHHOro Ancka Ha 3eMHOM Hebe?

Paguyc JlyHbl cumTainTe paBHbIM 1737 KM, paguyc 3emnu — 6371 KM, paccTosHue oT 3emnu
[0 NlyHbl — 384 400 KM. Bblpas3uTte 0TBeT B AnameTpax 3emsu.

Pewenue. YrTOn, nof KOTOpbIM Habnogaetcs 06beKT, 06paTHO MNPOMOPLMOHANEH
paccTosiHNIO A0 Hero (B NpubavXeHun Manbix yrno). Pagmyc 3emnu B 6371/1737 = 3,67 pasa
6onble paguyca JlyHbl, cnegoBaTeNbHO, YrnoBOM pa3vep 3emnn OyAeT paBeH NYHHOMY Ha
paccTosiHuK, B 3.67 pa3 60/bLUeM paccTosHus oT 3emnu Ao JlyHbl, 384400 - 3,67 / 6371 = 111

3EMHbIX ANaMETPOB.
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Ne 15. (Knacc: 8-11, tema: 4.2 — «[lapasinakc 1 reoMeTpuyeckme crocobbl nU3mepeHus
pacCcTOAHWNIA», kaTeropus — 1.)

3aoaua. PacctosiHne po lMpounoHa (e Manoro lMNca) pasHo 11.5 ¢B. roga. Uemy paBeH ero
napanniakc?

Pewenue. PacCcTosiHWE A0 3TON 3B€3/bl B Napcekax paBHO L = 11.5/3.26 = 3,53 nK. 3HauuT,
napasinakc paseH m=1/L = 3,26/ 11,5=0,283".

Ne 16. (Knacc: 8-11, Tema: 4.6 — «OCHOBbI IETOMCYUCIEHNSAY», KaTeropus — 1.)

Venosue. deBpanb 1960 roga 3akoHUMNCA B NOHeAeNbHUK. A B KakoW AeHb Heaenn B 1960
roay npasgHoBan cBoe 25-neTue 6yayLinii COBETCKMIA KOCMOHaBT B. B. AKCEHOB, €Civ OH poaunCcs
1 cpeBpans? O6bLACHUTE CBOM OTBET.

Pewenue. 1960 rof — BUCOKOCHBIR, T. €. TOrga B (epane 66110 29 aHeld. Ecnn 29 depans

6bIN10 NOHEAENBHIKOM, TO U 1 dieBpans 6b1710 NOHeAENbHUKOM.

Ne 17. (Knacc: 9-11, Tema: 5.2 — «Masible Tena CofHeUHO CUCTeMbI», KaTeropms — 1.)

Venosue. PacctaBbTe OTAeNbHble 00bLEKTLI M UX TPYMMbl B NOpaLKe yaaneHus ot ConHua:
Mapc, BeHepa, FOnuTep, HenTyH, 0651ako OopTa, rNaBHbI NOAC acTeponaos, 3emss.

Pewenue. BeHepa — 3emna — Mapc rnaBHbli nosic actepongos KOnuTtep HenTyH 0651ako

Oopra.
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Ipunoxenne 7.

HpI/IMepLI OJIUMIIMATHBIX 3aJaHUH MYHUIMIIAJBHOI'0 3Talla

Nel. (Knacc: 7-11, Tema u3 nporpammbl B [punoxeHun 1. 3.1 — «[eorpadmyeckue
KOOpAMHaTLI», KaTeropus — 2.)

Venosue. C KakOM JIMHEMHOM CKOPOCTbO ABuKeTcs CaHKT-MeTepbypr (wwmpoTta 60°)
3a CYeT BpalLeHns 3eMv BOKPYT CBOE 0cn?

CnpaBo4Hble faHHble: paguyc 3emnu Rz = 6400 Km.

Pewenue. ToUKa Ha 3KBaTope 3eM/v 3a CHET CYTOYHOTO BPALLLEHNSA ABUXKETCSA CO CKOPOCTLIO
21R3/(24-3600) = 0.5 km/c. Paguyc napanieny Ha LWUMPOTe @ MeHbLUe paguyca sKBaTtopa B (COS ¢)
pa3. TakuMm 06pas3om, A/MHa napannenm 60° B 2 pasa MeHblle, YeM [J/IMHA 3KBaTopa.
CnepoBate/ibHO, /IMHEHas CKOPOCTb ABWKeHUA [MeTepbypra B 2 pasa MeHblUe, YeM CKOPOCTb

TOYKM Ha 3KBaTope, T. e. 0.25 Km/c.

Ne 2. (Knacc: 7-11, Tema: 3.2 — «[OpuM30OHTaNlbHble KoopauHaTbl», 4.1 — «YTN0Bble
n3mMepeHus», kateropus — 1.)

Venosue. OnpefieninTe yrioBoe pacctosiHMe B rpagycax (C TOYHOCTbH HECKOMLKO YI10BbIX
MUHYT) Mexay emmoit (o CeBepHoil KopoHbl) M YHKanxau (0 3Meu), ecrim W3BECTHbl WX
KoopauHatbl: emma (asumyT A1=169°, BbicoTa hi1=61°), YHkanxau (asumyt A>=169°, BbICcOTa
ho=40°).

Pewenue. A3UMYT 3TUX 3Be3[ OAWHAKOB. 3HAYMT OHMW NIEXKAT Ha OLHOM Kpyre BbICOThI, a

paccTosiHMe MeXay HUMK paBHo | hy — hy | = 21°.

Ne 3. (Knacc: 7-11, Tema: 3.2 — « OpM30HTa/bHbIE KOOPAMHATbI», KaTeropums — 1.)

Venosue. TycTb Npu HabnogeHNUAX U3 MOCKBbI aCTPOHOMUYECKUIA a3MMYT HEKOI 3Be3[pbl
Ha Hebe cocTaBnseT 56°, a BbiCOTa Haf ropM3oHTOM paBHa 37°. Kak asvMyTa/ibHble KOOPAUHATbI
3Be3[bl M3MEHATCA yepe3 5 MUHYT? BblbepuTe BepHOe yTBepXAeHue. A3UMYT OTCUMTLIBAETCH
OT TOYKM tora.

1) A3MYT YMEHbLUNTCSH, BbICOTA YMEHbLLMNTCA.

2) A3UMYT YMEHbLUUTCA, BbICOTA YBETNYMTCA.

3) A3UMYT YBEIMUYNTCSA, BbICOTA YMEHbLUUTCS

4) A3MMYT YBENNUYUTCA, BbICOTA YBE/IMYUTCA

Pewenue. TNOCKONbKY a3VMyT OTCUMTLIBAETCA OT TOYKM tOra B CTOPOHY TOYKW 3anaja, To

3Be3[a HaxoAMTCa B 3anafHOM MONyLlapuu, T. €. 3Be3[a 3aXOAUT. 3HauUWT, ee BbICOTa [AO/KHA
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yMeHbLUaTbCs. MOCKBa HaXOAMTCS B CEBEPHOM MOMYLLAPWK, 3HAYUT, TNAASA Ha T, Mbl YBUAMM, YTO
3Be3/bl CMELLAKTCA CrieBa HampaBo, C BOCTOKA Ha 3anag. CnefoBaTeNibHO, a3vMyT 3Be3fbl OyaeT

yBenMuMBaThCs. MpaBubHbI OTBET — 3.

Ne 4. (Knacc: 7-11, tema w3 nporpammbl B [punoxenun 1:4.2 — «[apannakc wu
reoMeTpUYecKre crnocobbl U3MepeHUst pacCTOAHWUIA», KaTeropus — 2.)

Venosue. ICKYCCTBEHHbIN CMYTHUK ABMXXETCA MO KPYroBoli opbumTe Ha BbicoTe 6400 KM Hapg
MOBEPXHOCTbIO 3emnn. Bbl Haxogutecb B MoOCKBe M BMAMTE CMYTHWUK MPAMO Haj rO/OBOMA.
Ha Kakom MakcvMMalbHOM pacCTosHMM OT Bac (Mo noBepxHOCTU 3eMn) MOXET HaxoauTbes Balu
npusaTeNb, YTOObI OH MOT BUAETb 3TOT CMYTHUK OLHOBPEMEHHO C Bamn?

Pewenue. B MOMEHT Hab/IOAeHUA Bbl HAXOAUTECH B TOUKe 4, Baw npustenb — B Touke b,

a CNyTHUK B Touke C. He06X0AMMO HailTu iyry OKPY>XHOCTU 3emnu L.

L =(i/180) - nmR.
3 npsimoyronsbHOro TpeyronbHuKa cos i = R/ (R+h).
B gaHHOM cnyyae h = R = 6400 kv, noatomy cos i = 0.5, cnegoBatenbHo, i = 60°.

Otcroga, L = 6700 Km.

Ne 5. (Knacc: 7-11, Tema: 4.4 — «9KBaTOpUasibHble KOOPAMHATbI 1 Bpems», Kateropus — 1.)

Venosue. TpefcrtaBum, 4To 3emns nepectasa BpawatbCa BOKPYr CBOei ocu. Yemy Tora
OyLyT paBHbl CyTKM (B Yacax)?

Pewienue. CONHEYHble CYTKM — 3TO MPOMEXYTOK BpeEMEHW MeXay [ABYMS
nocnefoBaTeNbHbIMK BOCXOA4aMu mnm 3axogamu ConHua. Ecnm 3emns nepectaHeT BpawiaTbCs, TO
Bpems Mexay [ABYMs Noc/efosate/ibHbiMM Bocxodamun CofHua Ha 3emne 6ydeT paBHO OAHOMY
rogy (Bpems, 3a KOTOpoe 3eM/s COBEPLUNT OAMH 060p0T BOKPYr ConHua). T. K. B rogy 365 AHen, a
B KaXX0M [He 24 yaca, TO NPOLO/IKUTENBHOCTb CYTOK Ha 3eMne 6yaeT paBHa 365-24 = 8760 yacos.
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Ne 6. (Knacc: 7-11, Tema: 4.4 — «QKBaTOpUasibHble KOOPAMHATBI 1 Bpems», Kateropusa — 1.)

Venosue. Bpemsa B CaHkT-MNeTepbypre (30° B.4.) 1 XabapoBCKe pasnnyaeTcs Ha 7 4acos.
KakoBa fonirota XabapoBcKa, eciiv U3BeCTHO, UTO 06a ropofa Haxo4aTcs NPUeN3NTENbHO B LIEHTPe
CBOWMIX YaCOBbIX MOSACOB, W COMHEYHbIN NOMAEHb HACTYNaeT TaM B O4HO M TO XKe NOACHOe BpeMs?

Pewenue. Ha 3emne 24 4yacoBbIX nosca COOTBETCTBYHOT 360°, T. e. Ha 1 yac npuxoguTca 15°.
T. K. pa3HMLa BO BPEMEHU COCTaB/ISET 7 YacoB, TO 3TO COOTBETCTBYeT 7-15° = 105°. Mpubasnsem

105° k 30° 1 nony4vaem fonroty Xabaposcka: 135°.

Ne 7. (Knacc: 7-11, Tema: 4.4 — «OKBaTopUasibHble KOOPANHATBLI Y BPeMS», KaTeropus — 2.)

Venosue. 22 CeHTAOPSA B HEKOTOPOM ropoge Poccumn CosnHue B30LWIo Ha 6 yacoB 40 MUHYT
paHbLLe, Yem B TBepu (36° B.4.). OueHuMTe reorpadmyeckyto 4o/roTy 3TOro ropoja.

Pewenue. BoCXof 22 CeHTAOGPS MNPOMCXOAMT B OKPECTHOCTM MOMEHTA BECEHHEero
PaBHOLEHCTBMA, NMO3TOMY WHTEPBA/ BPEMEHW MeXAY BOCXOAOM W 3axofoM CofHua He 3aBUCUT
OT LWIMPOTbI 1 cocTanseT 12 yacoB. [03TOMY AaHHbIA FOpof HaXO04MTCA BOCTOYHee TBepu Ha 6
yacoB 40 MUHYT (eCnv M3MepATb AONTOTY B HaCOBOW Mepe). YunTbias, 4To 360° COOTBETCTBYIOT
24 yvacam, nonyyaem, 4yto OAMH rpafyc COOTBETCTBYeT 4 MWHYTaM BPEMEHW, NO3TOMY rOpof

HaxoauTtcs Ha (6-60+40)/4=100° BocTo4Hee TBepu, v ero gonrorta — 136° B.A4.

Ne 8. (Knacc: 8-11, Tema: 5.1 — «KnHemaTrka COMHEUYHOIN CUCTEMbI», KaTeropus — 2.)

Vcnosue. V13BeCTHO, uTo HOnuTep pacnonoxeH ot ConHua B 5 pa3 ganblue, Yem 3emns.
OpfHaxabl BO BnagmMBoCTOKe B MOMHOYb HOHbIA aCTPOHOM, HabntoAas B Teneckon KOnuTep B HOXKHOM
4acTu Heba, 3aMeTu/1 BHE3arNHoe N3MEHEHVE B ero aTMociepe. HacKobKO paHbLle 3TO U3MEHEHME

npom13oLuno Ha camom Konntepe?

Pewenue. Ecnn HOnutep Habnopanca Ha tore B nNonHoub (korga ConHue Ha ceBepe), TO
B 3TOT MOMEHT OH Haxoamncsa 6nvke Bcero K 3emse (CM. puc.). ITO 3HAYUT, YTO B 3TOT MOMEHT
pacctosHne mexay Honutepom n 3emneli 6bi10 B 5 — 1 = 4 pasa 6onblle, YeM PacCTOsiHWE
oT 3emnn fo ConHua. M3BecTHo, 4to cBeT oT ConHua go 3emnn maét 500 c. CnefosartesnbHO,
N3MeHeHMe B aTMocepe KOnuTepa HoHbIA acTPOHOM 3ameTun Yepe3 4-500 = 2000 c (1. e. uyTb

60/1ee nonyyaca) nocne Toro, Kak OHO NPOM30LLJIO.
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Ne 9. (Knacc: 8-11, Tema: 5.1 — «KnHematunka COMHEYHON CUCTEMbI», KaTeropus — 2.)
Venosue. Kakas nnaHeTa npoxoauT 60sbLuee paccTosHWe no opbute 3a 1 rog — Mapc nnm
KOnuTep? OpbuTbl cuMTaTh KPYroBbiMu. O60CHYIiTE CBOW OTBET.

Pewenue. Mo |11 3akoHy Kennepa (7%/a®) = const. CKOPOCTb NNaHeTbl paBHa
V = 2malT = 2ma / (const-a®)¥ = (21 / const) / a¥-.

3HaumnT, Yem 6ONbLUe 3HaYeHMe 6OMbLIOI NOMyocn NnaHeTbl (paguyca opouTbl NNaHeTbl),
TEM MeHblUE A0/MKHA ObITb CKOPOCTb MaHeTbl. TakMM 06pa3om, Yem fasblue niaHeta oT ConHua,
TeM MeHbLLee pacCTOsiHWE OHa NPOXOAMT 3a eAnHULY BpeMeHW. T. e. KOnNuTep NpoigeT meHbluee
paccTosHue 3a 1 rog, yem Mapc.

Ipumeuanue: anbTepHATUBHbIE CNOCOOLI HAXOXAEHWS 3aBUCMMOCTI CKOPOCTW OT pagmyca
opouTbl (Y4epe3 0606wWeHHbIA 111 3akoH Kennepa, pelleHve 3afaydv O paBHOMEPHOM [BUXXEHUM
MO OKPY)KHOCTW, MEPBYHD KOCMWYECKYHD CKOPOCTb W T.M.) MpU OTCYTCTBUM OLUMOOK TaKKe

OL,eHMBAOTCA B MOJIHOW Mepe.

Ne 10. (Knacc: 8-11, Tema: 5.2 — «Masble Tena Co/IHeYHOW CUCTEMbI», KaTeropus — 1.)

Venosue. Actepong obpauaetca Bokpyr ConHua Mo KpyroBoi opoute 3a 8 net. Uemy
paBeH paauyc ero opomTobI?

Pewenue. Tlo TpeTbemy 3akoHy Kennepa paguyc opbutbl Tena BOKpyr ConHua r
B aCTPOHOMMUYECKUX efMHMULAX U nepuog obpawieHns no Heid P B rogax cBA3aHbl CnefytoLlmm
o6pasom: 3 = P2, CniegosarensHo, pagnyc opbuThl acTepouna paseH 4 a.e. vau 6-108 K.

Ipumeuanue: anbTepHATMBHbIE CMNOCOObI  HAaxOXAeHWUA paguyca opoutbl  (vepes
0606LLeHHbIN 111 3aKoH Kennepa, pelleHne 3aaynm O PaBHOMEPHOM [BVDKEHUM MO OKPY>KHOCTU

M T. N.) NPU OTCYTCTBUM OLLMBOK TaKXKe OLIEHIBAOTCS B MOHOW Mepe.

Ne 11. (Knacc: 9-11, Tema: 6.1 — «Masble Tena Co/IHeYHOW CUCTEMbI», KaTeropus — 2.)

Venosue. YCKopeHue cBOOOAHOro nafeHWs Ha 3K3onniaHeTe cocTaBnseT 1.2 3eMHOro, a
paguyc aToW nnaHeTbl paBeH 0.3 paguyca 3emnn. Haigute nepBytd KOCMUYECKYH CKOPOCTb
[)19 3TOM 3K3onsaHeTbl. OTBET AaliTe B 401X NEPBOM KOCMUYECKOI CKOPOCTU A1 3eM/in.

Pewenue. Y CKOPeHUe CBOBOAHOrO NajieHns BbpaxkaeTcs (hopmysioii g= 2 GM / R?,

Torfa nepeyto KOCMUYECKYH CKOPOCTb MOXHO MOMYYNTb B BUJE:

JGM JGM
V= |—— = 3
R R

R=./gR =+/1.2-0.3=06.
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Ne 12, (Knacc: 9-11, Tema: 6.3 — «[IBMXKEHME CMYTHUKOB M/IaHeT», KaTeropus — 2.)

Venosue. CnyTHUK HenTyHa TpUTOH MMeeT pagmyc opbuTbl, paBHbIA pasuycy opbuThbl
JTlyHbl BOKpYr 3emsin, HO AenaeT of4uH 060pOT BOKPYr HenTyHa 3a 6 cyTOK. BO CKO/MbKO pas
OT/InYaroTCA Maccbl HenTyHa 1 macca 3emnn? Kakas u3 HUX 60/bLue?

Pewenue. V13 3aKOHa BCEMUPHOIO TATOTEHWA WM BTOPOro 3akoHa HbitOTOHA criefyet, 4yTo
LLeHTPOCTPEMUTENBHOE YCKOPEHMe MPW ABUXKEHUN MO KPYroBol opbuTe paguyca R BOKpYr Tena
Maccbl M paBHO a = GM / R%. C fpyroii CTOPOHbI, OHO paBHO a = V2 / R, rae v — opbutasibHas
cKopocTb. OTCHOfa CIeAyeT, UTO, ECAM PaanyChl OPBUT OAMHAKOBbI, Macca M NponopLMoHabHa V2.
JlyHa pgenaeT 060poT No cBoeil opbuTe 3a 27.3 AHS. TaK KakK [A/MHbI OPOUT OAMHAKOBbI, TO
opbuTanbHas ckopocTb TputoHa B 4.5 pa3 6onblie, 4eM opbuTanbHas CKOPOCTb JIyHbI.
CnepnosatenbHo, Macca HenTyHa B 4.52 = 20 pa3 60/bLUe MacChl 3eM/N.

Ipumeuanue: anbTePHATMBHbIE CMocobbl peweHusa (Yepes |1l 3akoH Kennepa, nepsyto

KOCMWYECKYH CKOPOCTb M T.MN.) NPY OTCYTCTBUM OLLMOOK TakXKe OLEHUBAIOTCS B MOJHON Mepe.

Ne 13. (Knacc: 9-11, Tema: 6.3 — «[JBM>KEHNE NCKYCCTBEHHBIX CMYTHUKOBY», KaTeropus — 2.)

Venosue. Ha KakoW BbICOTE W Haf, Kak/MMW TOYKaMW Haf MOBEPXHOCTbIO 3eMau neTaroT
reoctayMoHapHble CMyTHUKN? HanoMHWM, 4TO reocTauMOHapHbIA CMYTHUK MOCTOSAHHO «BUCUT»
Ha/, KaKoW-TO 0fJHOM TOUKOM 3eMHOI NMOBEPXHOCTW.

CnipaBoYHble AaHHble: paanyc opouTbl JTyHbl - 384 TbiC. KM, nepuog obpalleHns JTyHbl
BOKpPYr 3emnn — 27.3 CyT.

Pewenue. CNYTHUK, NJIOCKOCTb OPOUTHI KOTOPOrO He COBMaAaeT C MIOCKOCTHHO 3KBATOpa,
HEe MOXeT TMOCTOSHHO HaxoAWTbCA Had OAHOM W TOW >Ke TOYKOW 3eMHOM MNOBEPXHOCTM.
CnepfoBatefibHO, BCe reocTauMOHapHble CMYTHUKN HaxoAAaTCA Haf, SKBaTOpOM, Mpu 3TOM Mepuog,
obpaLleHna Takoro CnyTHUKa BOKPYr 3emM/iv [JO/DKeH COoBMafaTb C Mepuofom obpalleHuns 3emnu
BOKPYI CBOEI ocK (T. . paBHATLCA NPUMEPHO 24 Yacam).

Mo 111 3akoHy Kennepa:

(Tn/Tc)ZZ(aJl/ac)s,
ac=an-(Tc/Tn)*P=384-10%-(1/27.3)R =424 - 10% km.

BbicoTa cnyTHMKa Haf NOBEPXHOCTbIO 3eM/IM paBHA pa3HOCTY pagmyca opouTbl CNYTHUKA W
paguyca 3emnu, T. e. 42.4 — 6.4 = 36 TbIC. KM.

Tpumeuanue: anbTePHATUBHbIE CMOCOObLI HaxXOXAeHUsA paguyca opouTbl CyTHUKa (Yepes
0606weHHbI 111 3akoH Kensepa, pelleHne 3a4adnm O paBHOMEPHOM [BWXKEHWUM MO OKPY>KHOCTYU

n T.I'I.) npun oTCYTCTBUN OLLMBOK TakKxXe OoLueHMBalOTCA MOJIHBIM 6annom.
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Ne 14, (Knacc: 10-11, Tema: 8.2 — «LLIKana 3Be34HbIX Be/IMYMH», KaTeropus — 2.)

Venosue. Teneckony JOCTYNHbI 38e3/bl 18 3Be34HOIN BeNNMYMHBI. BugHa nn B Hero fgoliHas
3Be3/a, Kaxxaas KOMMOHeHTa KOTopoli nMeeT 19 3Be3aHYt0 BeMunHy? OTBEeT 060CHYITE.

Pewenue. T10 ONpefeneHnio 3Be34HON BeNWUMHbI 3Be3da N-i BEIMYMHBI Sp4ye 3Be3fbl
(n+1)-in BennumHbl B 100Y = 2.5 pasa. [se 38e3abl 19 BenMUMHLI ApYe OAHOI 3Be3fbl 19 e
BEMUYMHBI TONLKO B 2 pa3a. CneaosatesibHO, Takas [ABOWHas cnabee, Yem 3Be3fa 18 BeNNUUHBI, U

Teneckony HeAoCTYyMHa.

Ne 15. (Knacc: 10-11, Tema: 8.3 — «3aBUCUMOCTb 3BE3[HON BENUUYMHbLI OT PaCCTOAHUS»,
Kareropus — 2.)

Venosue. Hanignte abCcoNntOTHYHO 3BE3AHYIO BennumHy Anunota (¢ bonblion Measeanubl),
ecnm BuaMmas 3Bé3dHas BenuumHa 1.76™, a pacctosHue Ao 3Be3dbl 25 nK. OTBET 3anuimTe
C TOYHOCTbIO A0 MEPBOro 3HaKa nocse 3ansiToin. MexX3BE3AHOE NOr/OLLEHNE HE YUNTbIBATD.

Pewenue. AGCONIOTHAS 3Be3[Has BeNMYMHA M cBsizaHa C BUAMMOW 3BE34HOM BENMUYMHOM M

M PacCTOAHNEM A0 3BE3[bl I' BbIpaOKEHNEM:

M=m+5-5Igr=176+5-51g 25 =-0.2297 = -0.2.

Ne 16. (Knacc: 10-11, Tema: 8.4 — «3neKTpOMarHUTHbIE BO/HbI», KaTeropus — 1.)

Venosue. Kakne BUAbI U3/TyHeHUSt OTHOCATCA K 3/IEKTPOMAarHUTHOMY U3/TyYEeHUHO?

1) a-n3ny4yeHue;

2) y-U3ny4YeHue;

3) KOCMUYeCKue nyuu;

4) MUKPOBO/HbI;

5) p-n3nyyeHue;

6) 0-n3nyyeHue.

Pewenue. a-n3nyyveHne — ato A4pa renvs, f-usnyyveHme — 3NeKTPOHbI, KOCMUYECKUE yYmn —
rnaBHbIM 006pa3oM MPOTOHbl. Bce 3TO uacTuubl, M K 3MEKTPOMarHUTHOMY W3NYYEHUKO He
OTHOCATCA. O-WU3NTyYeHUe HayKe He W3BeCTHO. [MpaBunbHbIMKM OTBETaMU SBAAKOTCA y-/lydn ©

MWKPOBO/IHbI.
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