YTBEpKAECHBI

HA 3aCEIaHUN PETUOHAIIBHON
MPEAMETHO-METOANYECKO KOMUCCUN
BCEPOCCHUMCKON OJIMMIINA/IbI IIIKOJIHbHUKOB
1o acTpoHOMHUH B CTaBPOMOJILCKOM Kpae
B 2025/26 yueGHOM ro1y

23.09.2025 r. (mpotokon Ne 1)

TpeOoBaHusA K OPraHU3aLMHU U NPOBEICHUIO
MYHUIMTIAJIBHOTO 3TANAa BCEPOCCHICKON 0JIMMNINAIBI HIKOJIbHUKOB B
CraBponoJsbckom kpae B 2025/26 yueOHOM rogy

10 ACTPOHOMUH



Hacrosimue pekoMeHmanuu IO OpraHU3allMM W IPOBENCHHUI0 MYHHUIMIAIBHOIO JTana
BCEPOCCUICKON OJIMMMHAABI IIKOJIBHUKOB (Jajiee — MYHUIUNAIBHBIM 3Tan OJMMIOUAIBI) IO
ACTPOHOMHUHU COCTABJIEHBI B COOTBETCTBHM € Ilopsinkom npoBeneHUs: BCEPOCCUMCKON ONMMIUAIbI
LIKOJIbHUKOB, YTBEPKICHHBIM IIpuKa3oM Munucrepcrsa npocselenus Poccuiickon @enepanyuu ot
27 nos0ps 2020 1. Ne 678 «O06 yrBepxkacHuu [lopsiaka nmpoBeACHUs BCEPOCCUUCKON OJIMMITAA]TBI
IIKOJILHUKOB», W MpeIHa3HA4YeHbl JUJIi MCIOJIb30BAHUS MYHUIMIAIBHBIMU U PETUOHAIBHBIMU
[IPEAMETHO-METOAMYECKUMUA KOMHUCCHSAMM, a TAaKXKE€ OPraHM3aTOpaMM MYHULMIIAJBHOTO 3Tara
OJIMMITUA]IBL.

Onumnuana 1no acTPOHOMHH MPOBOIUTCS B IEJISAX BBIABICHUS U PA3BUTHUS Y 00yUarOMINXCS
TBOPUYECKUX CIOCOOHOCTEW M WHTEpeca K HaydHOH (HAay4dHO-HCCIEAOBATEILCKOM) NEsSTEIbHOCTH,
IIpoIaral/ibl HAy4YHbIX 3HAHUI.

Cpoxu OKOHYaHUSI MyHUITUTIAIBHOTO 3Tana — He To3qHee 25 aexadpsi.

dopMa poBeACHUS OJIUMITHA/IBI — OYHASI.

1. Ilopsinok opraHu3anuy U NPOBeieHUsI MyHHIMIIAIBHOI0 3TANA OJIUMITHAABI

1.1. MyHuOMOajdbHBIA 3Tanm OJUMIHMAABI COCTOMT W3 OIHOTO TEOPETHYECKOro Typa
WHAUBUAYAIbHBIX COCTA3aHUI Y4aCTHUKOB.

1.1.1. AnuTensHOCTh Typa COCTABIISIET:

7 knacc — 3 actpoHomuueckux 4aca (180 munyr);

8 kimacc — 3 actponomuueckux yaca (180 munyr);

9 knacc — 3 actponomuueckux vaca (180 MunyT);

10 kmacc — 3 actpoHomudeckux daca (180 MuHyT);

11 xnacce — 3 actponomuyeckux yaca (180 MuUHYT).

1.1.2. YyacTHuKHM JensATCS HA BO3pacTHBIE Mapajuienu — 7/ kiacc, 8 kiace, 9 kiacce, 10 kiacc,
11 knacc.

Konkypc nmpoBoAXTCS OTAEIBHO BHYTPH KaXKI0W Mapalieliu.

1.1.3. Jlnsa mpoBeneHusi Typa HEOOXOIUMBI ayJUTOPHH, B KOTOPBIX KAKIOMY YYaCTHUKY
ONUMITHAJIBl JTOJDKHO OBITH TIPEIOCTAaBICHO OTHENbHOE pabodee Mecto. Bce paboume wmecra
YYaCTHUKOB OJHMMIHAILI JOJDKHBI OOecrieyrBaTh UM paBHBIE YCJIOBHS, COOTBETCTBOBATH
JEHCTBYIOIAM Ha MOMEHT TIPOBECHHS OJTMMITHA Bl CAHUTAPHO-3ITHIEMUOJIOTHICCKUM TIPAaBHUIIAM H
HOpMaM.

1.1.4. Pacuér uncia ayaAuTOpUi ONpeeNsieTcss YICIOM yYaCTHUKOB M MOCAIOYHBIX MECT B
aynutopusix. [IpoBeneHuto Typa MpenniecTByeT KpaTKUil MHCTPYKTa)X YYaCTHHKOB O MpaBUIIaX
y4acTHs B OJTUMITHA]IC.

2. Heo0xogumoe MaTepHaibHO-TEXHHMYeCKOe olOecriedeHue /1Jisl BHINOJHEHHUS 32 JaHUil
MYHHIHNAJTBHOTO 3TANA OJIUMITHAIbI

2.1. Ilng mpoBedeHUS BCEX MEPONPUATHUN OJUMIIHAIbI HEOOXOIWMa COOTBETCTBYIOIIAS
MaTepuaibHas 0a3a, KOTopasi BKIIOUYAET B ce0s 3JIEMEHTHI JJi IPOBEACHUS Typa.

2.2. MarepuanbHoe oOecledeHre MYHUIMIANBHOTO JTana OJMMIHMAILl  aHAJTOTUYHO
IIKOJILHOMY dTamy. JlaHHBIA d3Tam Takke HE MPEAyCMaTPHBACT BBIMOJHEHUE KaKUX-JINOO
MPAKTUYECKUX U HAOMIOJATeNbHBIX 3a7a4 [0 AacTPOHOMHUH, €ro TMpOBEIEeHHE He TpedyeT
CTHENHATBHOTO 000pYIOBaHUsS (TEIECKOTOB M APYTHX acCTPOHOMHUYECKHX IMPHOOPOB), MOITOMY
MaTepuaibHble TPeOOBAaHUS JUIS MX MPOBEICHUS HE BBIXOIST 32 PAMKH OPTaHHU3AIMU CTaHIaPTHOTO
ayJUTOPHOTO PEXUMA.

KaxxnoMy y4acTHUKY OTMMITHAIBI JOTKHBI OBITh MIPEIOCTABIICHBI:

— mucThl hopmaTa A4 1Sl BRITIOTHEHUS OJTMMITHAHBIX 3a]JaHUH;

— crpaBovHas WH(OpMAIIKS, pa3pelieHHas K UCTIOIh30BAHUIO Ha OJMMITHA/IE.

YYacTHUKH MOTYT HCIIOJIb30BaTh CBOM MHUCHhMEHHBIC TIPUHAICKHOCTH (BKITFOYAs [IUPKYIIb,
TPAHCTIOPTUP, JTUHEHUKY H T. I1.) ¥ HEMPOrPaMMUPYEMBI WHKEHEPHBIN KaNbKyIsTop. B wactHOCTH,
KaJbKYJISITOPHI, JOMYCTHMBIE /ISl MCHOib30BaHusl Ha EI'D, pa3zpemaroTcst sl MCHOIB30BaHUS HA
TOOBIX JTamax ONMMMIHAIBL. PekoMeHayeTcsi MMeTh B ayJAUTOPUU HECKOJIBKO 3alacHBIX PydyeK
YE€PHOTO NBETA.



3. IlepeueHb CHPaBOYHBIX MATEpPHAJIOB, CPEICTB CBS3M W  JJIEKTPOHHO-
BBIYMC/IUTE]bHOH TEeXHHKHM, Ppa3pelieHHbIX K MCHO0JIb30BAHHIO BO BpeMsi MNPOBedeHHs
OJTUMITHA/IBI

[Ipy BbINOMHEHWM 3aJaHUN  MYHHUIMIAIBHOTO JTama  OJIMMIIMAIbLl  JIOIMyCKaeTcs
UCIIOJIb30BAHUE TOJIBKO  CHOPABOYHBIX  MaTEpHUANIOB, MPEJAOCTABICHHBIX  OPraHU3aTOPAMH,
MPElyCMOTPEHHBIX B 3aJlaHUSIX U KPUTEPUSX OleHUBaHUs. Mcronb3oBaHue THOOBIX CPEICTB CBA3U
HA OJINMITMAJIC KAaTEerOPUYECKH 3allpellaeTcs. YYaCTHUKH MOTYT HCIIOJBb30BaTh COOCTBEHHBIC
HEIPOrpaMMUpPYEMbIE KalbKYJISATOPHI.

4. KpuTepnu U MeTOAMKA OLlEeHUBAHUS BBINOJHEHHBIX OJTUMIIMAHBIX 3aJaHUI

JUisi TpPOBEpPKH pEUICHWH YYaCTHHKOB (OPMHUPYETCS JKIOpH, COCTOAIIee W3 4YHCcia
NeAaroruyecKux, HAYYHO-TIEJArorHYecKux  pPabOTHUKOB, PYKOBOJSIIINX paboTHUKOB
00pa3oBaTeNbHBIX OpraHW3alliid, AacClUPAHTOB, MOOEIUTENCH MEKIYHAPOJHBIX  OJIMMITHA]]
IIKOJILHUKOB U MoOeauTeNned u mpu3EpoB 3aKIIOUUTEIHHOIO dTana BCEPOCCUHCKON OMMMIIUAIBI
MIKOJBHUKOB IO acCTPOHOMHHM ¥  (U3MKE, a TaKkKe CIECHUAINCTOB,  00JaJaloNIHX
npodecCHOHANbHBIMA 3HAHUSMHU, HAaBBIKAMU M ONBITOM B 00JacTU acTPOHOMUU M (PU3MKH.
UHCIeHHOCTD KIOPY MYHHUIIMIIATBHOTO dTara OJIMMITHA bl COCTABIISIET HE MEHEE 5 YETIOBEK.

Jliisa obGecniedyeHrss 0OBEKTUBHOM M €IMHOOOpPA3HON MPOBEPKH PEIICHUE KaKIIOTO 3a/1aHus
AOJDKHO MPOBCPATHCA OAHHUM H TEM XKE YICHOM XIOPHU Y BCEX YUACTHHUKOB B I[B,HHOﬁ B03paCTHOI>'I
napasuiesiy, a Ipy JOCTaTOYHOM KOJIMYECTBE YJICHOB JKIOPU — HE3aBUCHUMO JIBYMS YWICHAMHU KIOPH C
MOCJIEIYIONIEH KOPPEKIMEN CYIIECTBEHHOTO Pa3JInyus B UX OILICHKAX OJTHOM U TOM ke padOoTHhl.

Pemenne Kkaxaoro 3alaHusi OLIGHUBAETCS B COOTBETCTBHMM C PEKOMEHIAIMSIMH,
pa3paboTaHHBIMU MPEAMETHO-METOANYECKON KOMUCCUEH. AJTbTepHATHBHBIC CITOCOOBI PEIICHHMS, HE
YUTEHHBIE COCTABUTENSIMU 33/JaHUN, TaK)K€ OIICHUBAIOTCS B TMOJHOM Mepe MpH YCIOBHM HX
KOPPCKTHOCTH. Bo mHOrHX 3aaHUAX 3TAllbl PCIICHUA MOKHO BBIIIOJIHATE B IIPOU3BOJIBHOM IMOPAIKE;
ATO HE BIMSET HA OLIEHKY 32 BBHIMOJTHEHHE KAXKIOTO ATara U 3a 3aJJaHU€E B IIETTOM.

HpI/I YaCTUYHOM BBIIIOJIHCHUU 3adaHWsA OICHKA 3aBUCUT OT CTCIICHHW W IPaBUIIBHOCTHU
BBITIOJTHEHHS KaXXIO0T0 dTama pelieHUs, IpU 3TOM YaCTUYHOE BBHITIOJHEHHE JTara OleHUBAETCsl
NPONOPIMOHAIBLHOM YacThi0 0aJIOB 32 3TOT 3Tan. [Ipu npoBepke penieHns He0OX0MMO OTMEYaTh
CTETIeHb BBIMTOJIHEHUS €0 3TAIMOB M BHICTABICHHBIE 32 KAXK/IbII 3Tal KOJIUYecTBa OaJIoB.

Ecimm ToT miam wmHOI 3Tan peICHHUA MOXXHO BBIIIOJIHUTL OTACJIBHO OT OCTaJlbHBIX, OH
olleHMBaeTcs He3aBucUMO. Eciu omubka, cienannas Ha MpeabLIyIINX dTafax, He HapylaeT JOTUKY
BBITIOJIHEHHS TIOCJICIYIONIETO U HE MPUBOAUT K aOCYpJHBIM pe3yJibTaTaM, TO MOCIEAYIOIIUNA dTarl
MIPY YCIIOBUU MPABUIBLHOTO BBHITIOIHEHUS OLIEHUBACTCS TIOJTHOCTHIO.

JKropu He yduTBhIBAaET PELICHUS WM YacTH PEUICHUM 3alaHUW, U3JI0’)KEHHBIE B YEPHOBHKE,
Jake MPH HaJTMYUU CCHUIKA HA YEPHOBHMK B UYHMCTOBOM pemieHHH. OO0 3TOM HEOOXOAMMO OTIEIHHO
MpeIyNpeanTh YIaCTHUKOB TIepe]] HauajaoM OJMMITHAIBL.

>KIOpI/I AOJDKHO TMPUACPIKUBATBCA MNPUHOUIIA COPAasSMCPHOCTU: TaK, CCJIIM B PCHICHUHA
JIOTIyIIIeHa rpy0Oast acTpoHOMUYecKas win (pusudeckas omubka ¢ abCypAHBIM BBHIBOJIOM (HAMIpUMED,
CKOPOCTH OOJIBIIIE CKOPOCTH CBETA, Macca 3BE3/IbI, CYIIECTBEHHO MEHBIIAs PEaThbHOM MacChl 3eMI
U T. ]1.), BCE pelieHue orieHnBaercs B 0 0ayioB, TOT/1a Kak He3HAYUTEIbHAs MaTeMaTHIeCKast OITHOKa
JIOJDKHA CHUYKATh UTOTOBYIO OIIEHKY He OoJjiee, ueM Ha 2 6aria.

Hwuxe npeacraBnena mpuMepHasi cxema OIeHUBaHUS PELIeHU 1Mo 8-0alTbHOM cucTeMe:

— 0 GayIoB: pemieHne OTCYTCTBYET, aOCOFOTHO HEKOPPEKTHO, WIIM B HEM JIOMYIIIEHA TpyOast
acTpOHOMHUYECKas WK (pu3udeckas ommoka;

— 1 Gayut: mpaBWIIbHO yrajgaH OMHAPHBIA OTBET («Ia-HET») 0€3 000CHOBAHWS;

— 1-2 OGanna: MOMBITKA pENICHHS HE TpPHUHECTAa CYIIECTBEHHBIX MPOJBUKEHHM, OJHAKO
MPUBCACHBI COACPKATCIBbHBIC aCTPOHOMNYCCKUE WU (i)I/ISI/I‘IeCKI/Ie COO6pa)KeHI/I$[, KOTOPBIC MOXKHO
MCIONIb30BATh MIPU PEIICHUH TaHHOTO 33/1aHHUS,



— 2-3 Oara: mpaBWIBHO yraJaH CJIOXHBIM OTBET 0e3 OOOCHOBaHUS WM C HEBEPHBIM
000CHOBAaHHEM;

— 3—6 6aI0B: 3ajaHUE YACTUYHO PEIIICHO;

— 5-7 GanoB: 3aJjaHNE PEUICHO MOJHOCTHIO C HEKOTOPHIMU HEJJOYETAMHU;

— 8 OaJJIOB: 3a/1aHKE PELIECHO MOJIHOCTBIO.

BricraBiienue mnpemMuanbHbIX OamioB CBEpX MAaKCHUMaJIbHOW OIEHKM 3a 3aJaHue He
JIOITYCKaeTCsl.

B TecroBeix 3amaHusax, 3(QQEKTUBHBIX MPU MPOBEACHUU OJUMIIMAIBI C HCIIOJIB30BAHHEM
MH(OPMaLMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, OI[EHKa orpeaenseTcs (popMalbHO Ha OCHOBE
OTBETA yYaCTHHUKA 10 aJITOPUTMY, 3a/1aBa€MOMY Il KaKJ0TO 3a/1aHusl.

5. Hcnoab3oBaHue y4eOHOIl JIMTepaTypbl M HHTEPHET-PeCypcoB IPH NOATOTOBKeE
IIKOJBHUKOB K OJTUMIIHA/Ee

[Ipy NOAroTOBKE YYAaCTHUKOB K MYHUIUMNAIBHOMY 3Taly OJUMIIHAABI 1EIeco00pa3Ho
UCIIOJIb30BATh CJEAYIOIINE HUKETTPUBEICHHbBIE HCTOYHUKH:

1. 3acoB A.B., Cypaun B.I'. Actponomust. 10—11 knaccel. MockBa: BUHOM. JlaGoparopus
3HaHui, 2019.

2. KononoBuu 3.B., Mopo3z B.W. O6mwuii kypc actponomuu. Mocksa: URSS, 2017.

3. Kymukosckwuii I[1.I'. CpaBounuk so0utens actpoHoMuu. Mocksa: JInbpokom, 2016.

4, Dunukioneaus A aereit. Tom 8. Actponomusi. MockBa: «ABaHTa+», 2011.

5. Cypaun B.I'. ActpoHOMHUecKre oauMIuaabl. 3aaauu ¢ pemenusmu. Jlenann, 2018.

6. Cypaun B.I'. ActpoHomuueckue 3a1auu ¢ petieHussMu. Mocksa: JIubpoxom, 2014.

7. NsanoB B.B., KpuBor A.B., [lenucenkos I1.A. [1apagokcanbnas Beenennas. 250 3amay mo
actponomuu. CIIOI'Y, 2010.

8. YromnpaukoB O.C. Beepoccuiickast ouMImaia mKOJIBHIKOB 110 ACTPOHOMHUH: COJICPKAHHE
OJINMIIMA/Ibl U IOArOTOBKA KOHKYpcaHToB. MockBa: AITKulIITPO, 2007.

9. YronbaukoB O.C. Actporomus, 10—11 kiaccsl, 3agaunnk. Mocksa: [Ipocsenienue, Lientp
«Cdoepsi», 2018.

10. TarapaukoB A.M., YromeaukoB O.C., ®aneeB E.H. COopHHK 3ama4 W yIpakKHCHUH.
10-11 xnaccsl. — Mockga: IIpocsemnienue, 2018.

11. Caiit Becepoccuiickoii ouMIHa bl o acTponoMuu — http://www.astroolymp.ru.
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NPUJITOXKEHUSA
IIpunoxenne 1. Meroanueckasi NporpaMMa OJIMMITHAbI
OO01mMe NPUHIMIIBI COCTABJICHHUS TPOrPaMMBbI

Metoanyeckast mporpamma, Orpeaelisonas TeMbl Kypca aCTpOHOMHUH, KOTOPBIE MOTYT OBITh
3aTPOHYTHI B 3aJJaHUSAX MyHULIUIIAJIBLHOTO 3TAIa OJIMMIINA/bI B TOM MIM MHOM BO3PACTHOM Napaljieiy,
ObLIa nepepaboTaHa IEHTPATBHON MPeIMETHO-MeToInuecKor Kkomuccuen B 2019 rony u BcTynumia
B nerictue ¢ 2019/2020 yuebHoro roja.

OCHOBHBIM NPUHUIUIIOM IIOCTPOEHUS IPOrpaMMbl SBISETCS IOCJIENOBATEIBHOE U
HEIPEPBIBHOE ITPOX0K/ICHUE IIKOJIBHUKOM €€ Pa3esioB B paMKaxX MOATOTOBKH, BHE 3aBUCHUMOCTH OT
€ro pe3yJIbTaTOB Ha BCEPOCCUICKON OIMMIIMA/IE B TOM HJIM MHOM ydeOHOM roay. Kaxkasiii mepexon
K [IOCJIEYIONIEMY 3Taly MpeaycMaTpUBaeT INy0OKOe OCBOSHUE OJJTHOTO WJIU JIBYX HOBBIX Pa3/elioB,
BBICTPOCHHBIX B COOTBETCTBUU C JIOTUKOM M3yU€HHUs Kypca acTPOHOMHUU Ha TpEX LMKIAX —
HA4YaJbHOM, 0a30BOM M YriayOJIEHHOM, C MUHUMH3AIUEH YacTOTHI CMEHBI TeM. Takum 00pazom,
MOJArOTOBKAa OyAeT HamiIy4dmuM o0pa3oM CIIOCOOCTBOBAaTh HE TOJNBKO NPAKTUKE pEHICHUI
OJIMMITUATHBIX 33/1aHUH, HO ¥ 00IIeMy aCTPOHOMHYECKOMY 00pa30BaHHUIO IKOJIbHUKA.

WMes HempepbIBHYIO CTPYKTYpPY NPOXOXKJIEHUS Pa3esioB U YpOBHEH, €CTECTBEHHYIO AJIs
M3y4YeHUs1 INpeIMeTa, NporpaMma XapakTEepU3yeTCs <«JIMaroOHAJIbHBIM» COOTBETCTBUEM C
OIpeieIEHHBIMU 3TallaMU BCEPOCCUMCKOM OJIMMITNA/IbI, OIIMCAHHBIM B CIEAYIOLIEM pa3jene. B cBsi3u
C 3TUM, Ha paHHUX I3Tanax OJMMIIMAIbl HE BCTPEUYAIOTCS TPYIAHBIE BOIPOCHI MO3JHUX 3TAIOB
OJIMMIIUABI Tpeaplayux jJer oOydenus. llpu nepexone oOyuwaromierocst B ClIEAYOLIMM Kiacc
BOIIPOCHI CMEMIAIOTCS B PAHHIOK CTOPOHY Ha OJIMH 3Tall.

OmnpeneneHHbIE BOIIPOCH TAHHOTO MEPEYHs TPEOYIOT YIITyOJIeHHOH MOJATOTOBKH 10 (hr3HKe
1 MaTeMaTuke. B 3TOM ciyyae COOTBETCTBYIOIIME ACTIEKThl CMEKHBIX JUCLUUIUIMH YKa3bIBAKOTCS B
KOHIIE pa3jena.

B xomnekT 3agaHuil, mpeajiaraeMpiX y4aCTHUKAM Ha TOM WJIM MHOM 3Tane, MOTYT BXOAUTh
KaK 3aJlaHusl TEKYIIEr0 YpPOBHs, COOTBETCTBYIOIIME YKa3aHHBIM pa3JesiaM MporpamMmbl, Tak MU
CBA3aHHBIE C paHee M3YYEHHBIMH pa3fenaMu. Bo3MOXXHO Takke BKIIOUEHHUE 3aJaHHM,
OXBAaTBIBAIOIINX HECKOJIBKO TaKUX TEM.

Tabnuya
YpoBHu (puMckne uuppbi) U pazaeinbl (apadckue uMPpPbI) TEMATHYECKOT0 CITUCKA
BOIIPOCOB, COOTBETCTBYIOIIME PA3HBIM 3TAllaM BCEPOCCHICKON 0JIMMIIUA/AbI B
Pa3HBIX BO3PACTHBIX NMapaJsjiesix

Oﬂu?wnrzzz bl LkonvHolu Mynuyunanoroit Pecuonanvuuiii | 3axniouumenvruiil
5—6 KJacchl 1(1.2)
7 Kiacc 11(3) 11 (4)
8 Kiacc 11 (4) IV (5)
9 kiacc IV (5) V(6,7) VI (8,9) VII (10, 11)
10 x1ace V(6 7) VI (8, 9) VII (10, 11) VIII(12), 1X (13)
11 xmace VI (8, 9) VII (10, 11) VIII (12) X (14, 15)




ObocHosarnue pacnpedenenus.

[lpuBenéHHass «aWaroHaNbHas» CTPYKTypa paclpeieicHHs TO3BOISIET COXPaHHTh
MOCIIEIOBATEIPHOCTh OCBEIICHUS TEM YYaCTHUKOM BHE 3aBHUCHMOCTH OT pE3YyJlIbTaTOB €ro
BBICTYIJICHHS Ha OJUMITHAJIC B TOM WJIM MHOM YY4E€OHOM TOAY. DTO BaXKHO JUIS POXOKICHHS BCEX
9TAamoB, B TOM 4YHCIE 3aKIIOYUATEIbHOr0. Ha pernoHampHOM U 3aKIIOYUTEIIEHOM JTarax
paccMaTpUBAIOTCS TEMbl HE HIDKe 0azoBoro Iukia. [Ipuw 3TOM 3amaHusi, CBS3aHHBIE C TEMaMHU
yrayosnéHHoro nukia (pasaenst 13—15), npuBoAsSTCS TOABKO Ha 3aKiItounTeNbHOM 3Tarne B 10 u 11
KJIaccax.

TEMATHYECKHIA CIUCOK BOITPOCOB

YPOBEHD I (4-6 kiaccbl, IIKOJLHBIH 3Tam).

Paznen 1. Knaccuueckasi actpoHomMusi (Ha4adbHbIN IUKJI).

$ 1.1. 36€30n0e Hebo.

OObekThl, HaOMO1aeMble Ha AHEBHOM M HouHOM Hebe: Counnue, JlyHa, 3BE3/bl, TUIAHETHI,
HCKYCCTBEHHBIC CITYTHUKH 3€MJIM, MET€OPhI, KOMEThI, MIICUHBIN IMyTh, TYMAHHOCTH, TAJTAKTHUKH.
CosBe3aus, Hanboee sipkue 3BE3MIbI U XapakTepHble 00BEKThI HeOa 3eMild, XapaKTepHbIe YCIOBHUS
ux Bugumoctu B Poccum um apyrux crpanHax mupa. OpuentupoBanue no llonspHoil 3Besne.
Hekotopsie sipkue 3BE3bI U Ipyrue o0bekThl, BuauMbie 3 CeBepHoro u HOxkHOro momymapus
3emin.

$ 1.2. 3emns, eé ceolicmea u 0sudicerue.

Tpu 6a30BbIX dakTa 0 3emiie: mapoodpazHas popma, BpalieHre BOKPYT CBOCH OCH U BOKPYT
Connna. ®opma u pasmepbl 3emin. CMeHa BpeMEH Troja, PaBHOACHCTBUS M COJIHLIECTOSHHS.
OcCHOBHBIE €TUHUIIBI BPEMEHU: COTHEUHbIE CYTKH U Tponudyeckuit rof. Bunumeiii mytes ConHia mno
HeOY, 30/IMaKaTbHBIC CO3BE3 .

§ 1.3. Jlyna, eé ceoticmea u osudicenue.
IBwxenue Jlynsl Bokpyr 3emim u oceBoe BpameHue Jlynsl. Cmena ¢a3 JlyHbl.
Cunoaunueckuii Mecsil. OCHOBHBIE TUIIBI COJTHEYHBIX U JIYHHBIX 3aTMEHUH, YCIOBHS UX HACTYIICHUS.

Paznen 2. Ctpoenue BeesnenHoii (HayaJdbHbIN UK).

$ 2.1. Connye u nnanemul.

['eonienTpuueckast U renuoneHTpudeckas cucrembl Mupa. Ctpoenne CONMHEUHON CHCTEMBI:
ConHIe; MIaHeThl U UX CIYTHUKU; KaPJIMKOBBIE TUIAHETHI; ACTEPOUAbl, KOMETHI U IPyTUe MaJIbIe TeJa.
ActpoHomuueckasi enununa. Pacctosaue ot CousHila, cTpoeHue MW (KaueCTBEHHO) (Pu3nuecKkue
XapaKTepUCTUKU TutaHeT. HaOmnrofeHwe miuaHeT, WX BUAMMOE OTiHuue oT 3B&3d. KpymHueiiiue
CIyTHUKM TuTaHeT. McKyccTBeHHBIE OOBEKTHI KOCMOCA: CITYTHHUKH, 30HJIbI, aBTOMAaTHYECKHE
MeXIIaHEeTHBIE CTaHIMU. VccrnenoBanue OKHEro KocMoca.

§ 2.2. 363001 u paccmosHus 00 HUX.

XapakTepHble pacCTOSHUS 10 OMpKalimmx 3BE3N B cpaBHeHHH ¢ MaciTabamu ConHEYHOM
CUCTEMBI, IPHUHLMIBI M3MEpeHMs] paccTossHUs. CKOpOCTb CBETa, CBETOBOW TOJl, €ro CBS3b C
ACTPOHOMHUYECKON  eIMHUIEeH. XapaKTepUCTUKM 3BE3N: Macca, paguyc, TemImeparypa.
[TpencraBieHne o IBOMHBIX 3BE3/1aX U SK30IIJIaHETaX. 3BE3HBIE CKOIIEHUS, UX OCHOBHBIE CBOWCTBA.

§ 2.3. Obvexmul 0anekozo Kocmoca.
Karanor Mecche, ero camble n3BeCTHbIE 00BbEKTH. TymMaHHOCTH. ["anakTHKu, UX OCHOBHbBIE
cBoiicTBa U TUMHI. [IpescTaBieHue o pacCTOSHUAX 10 TAJIaKTHK M MaciuTabax BeeneHHO.



CmedicHble 6onpocul pu3uKu.
[TonsTus macesl U mWoTHOCTH. OOBEM U MIIOTHOCTH I1apooOpaszHoro tena. [Ipsmonuneiinoe
pacrnpocTpaHEHHUE CBETA, IIOHATHE O IIPEJIOMIIEHUH CBETA.

YPOBEHSD II (7 ki1acc, mIKOJBHBIN 3TAM).

Pa3znen 3. HeOecHas cepa (HauaabHbIA UK, YACTH 1).

§ 3.1. l'eoepaghuueckue koopounamat.

I'pagycnas u uyacoBas mepa yrina. lllupora m monrora Ha mosepxHoctu 3emunu. [lomoca,
9KBATOp, MapajjieNidi U MepuAuaHbl. [ eorpadudeckoe MONOKEHHE KOHTHHEHTOB U KPYIMHEHIINX
cTpad Mupa (kKadecTBeHHO). durypa 3emian. DKBAaTOPHAIBHBIA M TOJAPHBIN paauychl. JlinHa
OKPY>KHOCTH HKBaTOpa, MEpUIUAHA.

§ 3.2. ['opuzonmanvHvie KOOPOUHamvl Ha HebecHol cghepe.

[Tonsatue HeOecHOU chepbl. OCHOBHBIC TOYKU HA HEOEGCHOU cdepe: 3€HHUT, HaTup, MOITFOCHI
mupa. CTOpOHBI TOPU30HTA, HEOSCHBIM MepuauaH. VM3meHeHue Buaa 3BE3MHOTO HeOa B TEUCHUE
CYTOK U B TeueHue roja. [lonsuxnas kapra 38€31H0r0 HeOa. CyTOYHOE ABMKEHUE HEOSCHBIX CBETHII,
BOCXOJI, 3aX0Jl, KyJbMHUHAIUsA. BeicoTa W acTpoHOMHYECKUI a3uMyT cBeTwia. [lomoc mupa, ero
BHICOTa HaJ TOPU30HTOM. VICTHHHBIH W MaremMathdyeckuii TOpu3oHT. IlpencraBieHue 00
aTMochepHoii pedpakium, e€ BeIHINHA Y TOPH3OHTA.

Cmedrcrbie 60npocvl Mamemamuku.
I'pagycHas u yacoBas mepa yria. [lonsitue cdepsl, 6ombinne U Majbie Kpyru. Qopmyna ass
JUTMHBI OKPYKHOCTH. TeopeMa 0 paBeHCTBE yIiIOB CO B3aUMHO NEPIEHANKYJISPHBIMU CTOPOHAMMU.

YPOBEHSD III (7 ki1ace, MyHUIIMNIANBHBIN 3TaN; 8 Kiace, IKOJbHBINA 3Tam).

Pasnen 4. HeOecnasi cepa (HauaabHbIN HUKI, 4YACThb 2).

§ 4.1. Yenosvie usmepenus na nebe.

VYTII0BBIC PACCTOSHUS MEXTy HEOSCHBIMU 00BEKTaMHU. YTJIOBBIE pa3Mephbl 00BEKTA, UX CBSI3b
C IMHEHHBIMH pa3MepaMHu (IIPU U3BECTHOM PACCTOSIHUH, MaJIble YTJIbI).

§ 4.2. [lapannaxc u ceomempuueckue cnocoobl usmepeHull paccmosiHull.

Omnpenenenue paanyca 3eMiu U3 aCTPOHOMUYECKUX HAOII0IeHUH. 3aBUCUMOCTD PAaCCTOSTHHS
JI0 BUJMMOTO TOPU30HTA M €r0 MOJIOKEHHSI OT BBICOTHI HaOmrofeHus Ha 3emiie. OOIiee MOHATHE
napajuiakca. [ eoMeTpuyecKkuii MEeTO ] ONpeACNICHHUs] PACCTOSIHUS O aCTPOHOMUYECKUX OOBEKTOB.
I'opusoHTanpHbId U rogMYHbIN napauiakce. [lapcek, ero cBs3b C aCTPOHOMUYECKOW E€AUHULIEN U
CBETOBBIM T'0JIOM. XapaKTepHbIe 3HAUEHUS CYTOYHOTO Mapajuiakca Omu3kux oOobektoB (ConHila,
JIyHBI, NCKYCCTBEHHBIX CITYTHUKOB 3€MJIM) U TOAMYHOTO Mapajiakca OnKaimmx 3BE3/.

Brnusinue cyrouHoro mapamiakca OJU3KUX CBETHJI Ha UX BBICOTY HAJl TOPU30HTOM.

§ 4.3. Dxeamopuanvhvie KOopOuHamol Ha HebecHoll cghepe.

Bonbuive u manbie kpyru HeOecHOU cdephl, TPUHLMIIBI TOCTPOEHUSI CUCTEM CPEpUUYECKUX
koopauHat. CKIIOHEHHE U 9acOBOM yroil. BEICOTHI CBETHII B BEpXHEH M HWKHEH KyIbMHUHALIUU JIJIS
0001 TOUKH 3eMJIH, HE3aXOIAIINe W HEBOCXOIAIINE CBETUIA. YTOJI MEXY JIMHUSIMU HEOECHOTO
HKBATOpa M TOPU30HTOM B TOUKE UX MEPECEUEHUs B 3aBUCUMOCTH OT IIMPOTHI MecTa. BripaxkeHus
JUISL YIJIOBOTO PAcCTOSHUS MEXAY JIBYMsl TOUKaMH HeOa JUIsl 3JIEeMEHTapHBIX cliydaeB (Onm3Kkue
TOYKH, TOUKH Ha TOPHU30HTE WIIH SKBATOPE, HA OJJTHOM a3UMYyTe, MEPHIUaHEe WIH KPyre CKJIOHEHHS).

Crepeorpaduueckast IpOSKITHSI.



§ 4.4. DxeamopuanvHvle KOOPOUHAMBL U BPEMSL.

[Ipsimoe BocxokaeHue cBeTuia U 3BE31HOE BpeMsi. COOTHOIIEHHUE 3BE3AHBIX U COJIHEUHBIX
cyToK. MecTHoe conHeuHoe BpeMs. BcemupHoe Bpemsi, TOSCHOE U IeKpeTHOE BpeMsi. YacoBsle mosica
U 30HBI, TPaXAaHCKOE (aJMUHUCTPATUBHOE) BpeMsl, JUHUA TNepeMeHbl Aar. Ce30HHBI NepeBoj
yacoB. FOnuaHckue auu.

§ 4.5. Buoumoe osudicernue Connya u 3kaunmudecKue KoopouHamai.

DKIUNTHKA, €€ MOJI0KEHHE B YKBATOPHAIILHON crcTeMe KoopAauHaT. [lomoca SKIMITHKY, UX
noJIoXKeHne Ha HeOe. [ennonenTpruyeckas cucrema koopauHat B CoHeYHOU cucteme. Tpomnuku u
nojsipueie Kpyru Ha 3emue. M3menenue ckinoneHuss CoiHIla B TeUEHHE roja, MOJSAPHBINA JCHB,
noJisipHasi Houb. Kiimmatndeckue u acTpOHOMHYECKHE Tosica 3eMiTH. | elrorneHTpryeckas cucrema
koopauHat B COJTHEUHOH cucreMe.

§ 4.6. OcHosbl 1emoucuucienHus u usmMmepeHus 8pemeHuU.

Kanenngaphsie roj, MecsiI| U CyTKH, KX COOTHOIIEHUE C TPOITUYECKUM I'OJI0M, CHHOJAUYECKUM
MECSAIIEM U COJIHEUHBIMU CyTKaMu. CHCTEMBI pa3IMYHBIX KajieHaapen. BUCOKOCHBIN rof, F0JIuaHCKHiA
Y TPUTOPUAHCKUM KajeHaphb. COJIHEUHbIC YacChl.

Cmeoicrble B0NPOCbL MAMEMANUKU.

Pannannas u yacoBas mepa yria. YIioBoi pasmep Tena. [IpsaMOyronbHbId TPEyrOJbHHK.
Teopema Iludaropa. Snementsl Tpuronomerpuu. CTaHaapTHas 3alUCh yucia. MaremaTudeckue
onepanuu co creneHsaMu. [1oap30BaHNe HEPOrPaMMHUPYEMBIM HHKEHEPHBIM KAJIBKYJIATOPOM.

YPOBEHD 1V (8 knacc, MyHuuunajabHbIi 3Tan; 9 Kjiace, LKOJIbHBINA 3TAI).

Pa3nen 5. Kunemaruka CoJiHeUHOM cHCTeMbl (HAYAJIbHBIA UKJI).

§ 5.1. Kunemamuxka nianem ¢ Conneunoti cucmeme (npubaudiceHue Kpy2oeulx opoum,).

VYupomennas 3anuch 11 3akona Kemnnepa nnst kpyroBoir opOUTHI (Kak SMIUPUYECKUid (PakT).
VYrioBas v JMHEWHAas CKOPOCTh MIaHeThl OTHOcUTeNbHO ConHia. CHHOOUYECKUI U CUEpUYECKU
nepuo/ IIaHeThl. BHyTpeHHMe U BHeNTHIE TuTaHeThl. KoHurypanuu u ycinoBrs BUAMMOCTH TUTaHET.

$ 5.2. Manvie mena Conneunoti cucmemsl (npubaudiceHue Kpy2o8wix opoum,).

JIBoKeHHEe KapJIMKOBBIX W MallbIX IUTAaHET (B TIPEHATNOJIOKEHHUE KPYroBOM OpOUTHI).
[IpencraBiaeHre o ABMKEHUM KOMET M METEOPHBIX NOTokax. Buemnue oOmactu CoaHeyHOMH
cucreMsl. [losc Koitnepa, obmako Oopra.

§ 3.3. Jlsuoicenue JlyHvl u cnymuuxoe nianem (NpudiudiceHue Kpy208vix opoum).

CuHoanueckuii U cuiepuueckuit mepuo sl JIyHbl, ux cBs3b. CONIHEYHBIE U TyHHBIE 3aTMEHUSI.
Benmuumaa ¢dasbl, TPOJOIKUTEILHOCTD, CTAIUN 3aTMECHHS. XapaKTepHBbIC PACCTOSHUS U MTEPUOIBI
oOpaiieHusi CIyTHUKOB MiaHeT. OmnpeneneHHe CKOPOCTH CBETa HAa OCHOBE aHalM3a JBHKEHUS
CIyTHUKOB TUJTAHET.

CmedrcHuble 60NpPOCsbL Mamemamuxku.
HO,Z[06I/IC TPCYIrOJIbHUKOB. Bo3seneHue B CTCIICHb, KBAAPATHLIC U KyGI/I‘-ICCKI/Ie KOpHH.

CmedicHoble 6onpocvl puzuxu.
[TonsiTre neproja IBUKEHUS IO OKPYKHOCTH, YIJIOBOM CKOPOCTH PABHOMEPHOI'O KPYroBOI'O
nBuxkeHus. [IpsMonnHeliHoe pacipocTpaHEHHE CBETA.



YPOBEHD V (9 kiaace, MynununaiabHslii 3tan; 10 kiace, IKoJAbLHBIN ITAI).

Paznen 6. HebecHan MexaHHKa (HAYAJIbHBIH LUKJI).

§ 6.1. 3axon 6cemuproco maecomenus, O8UdICEHUE NO KPY208ol opoume.

3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOrO MajgeHUs M Cujia TSKECTH Ha
pa3nu4HbIX HeOecHbIX Tenmax. Kpyromas (mepBas KocMuYecKas) M yIjoBas CKOpOCcTb. Bec u
HeBeCcOMOCTh. CBs3b aTMOC(HEPHOro JIaBJICHHS Ha MOBEPXHOCTHU IIAHETHI U CUJIBI TSHKECTH, OIICHKA
Macchbl aTMoc(hepsl.

8 6.2. Mexanuka nianem ¢ Conneunotl cucmeme (MpubIUNCEHUE KPY2OB8bIX 0pOUMm).

Ilepuon obpamenus, Beipaxenue 111 3akona Kerutepa B 00001meHHOM (OPMYITHPOBKE s
KpPYroBbIX OpOUT. JInHelHas cKOpOCTh IIaHEThl OTHOCcUTENbHO 3eMin. [leTeoOpasHoe nBukeHHE
TUTAHET, TEOLIEHTPUYECKAs YTIIOBasi CKOPOCTh TUIAHETHI Ha HEOEe B MOMEHT OCHOBHBIX KOH(UTYpALIUH.

$ 6.3. [lsusicenue uckyccmeeHHvix Cnymnuxos u JIyuot okpye 3emau (npub.audicerue Kpy2o8oti
opoumnl). Jleusicenue cnymHuKos niauenm.

[TpwmBEI, UX MEPUOANIHOCT. VICKYCCTBEHHBIE CITyTHUKHM 3€MJIM Ha HU3KUX OpOMTaX, WX
BUIMMOE JIBUKCHUE Ha HeOe. TopMo)keHue CIIyTHHKOB B aTMocdepax IiaHer. ['eocrarioHapHbIe
CITyTHUKH.

Cmedicnble 60NpOCHL Mamemamuxku.
CrnoskeHne 1 BEIYUTAaHHUE BCKTOPOB.

CmedicHble 6onpocul pusuxu.

3aKOH BCEMHUPHOro TAroTreHus, 3akoHbl HbtoToHa. Cuna TskecTw, Bec Tena. Benumunna
YCKOpPEHHs CBOOOJHOIO MaJeHUs, LEHTPOCTPEMUTENILHOTO YCKOpeHus. VHepuuanbHble U
HeuHeplLuaibHble cCUCTeMBI 0TcueTa. 3akoHbl HetoToHa. [1epBast kocMuueckas (Kpyropasi) CKOpOCTb.

Pazgen 7. AcrpoHOMHYeCKasi ONTHKA (HAYAJIbHBINA IUKJI).

§ 7.1. Cxemvl u npunyunst pabomsi meneckonos.

JIuH3pl M 3epkajia, MPOCTEUIINE ONTUYECKHE CXEMbI TEJIECKONOB — pePpakTOpOB H
pedaexropos. [TocTpoenune nzo0paxkeHnii, HoKycHOe paccTosiHHE. YTIIOBOE YBEJIMYEHUE, MacITal
n300paXxkeHusi, paspeliaromias CcrnocoOHOCTh Telleckona. BBIXOAHON 3padyok, paBHO3pPauKOBOE
yBenuuenue. IlpencraBneHne 00 OrpaHUYEHHM —paspeliamomeil  crmocoOHOCTH — TelecKora
(kayecTBEHHO), aTMoc(hepHOE OrpaHHYECHHE pasperiaroneid crnocoOHOCTH. Bua pasnuyuHbIX
HeOecHBIX 00BeKTOB B Teneckon. [Ipeacrapnenne o npueMHuKkax u3nydenus (rias, [13C-matpuna u
T. 11.). HekoTopble BU/IbI MOHTUPOBOK (aJIbT-a3UMYTajIbHAasl, SKBAaTOPUAJIbHASA).

Cumedrcrble 60npocol puzuxu.
3aKOHbBI TeOMETpUYECKON ONTUKH. OTpa’keHUE U MPEJTOMIICHUE CBETa Ha TPAHUILIE ABYX CpEl.
[Tnockue u chepuueckue 3epkaina, TMH3bL. [locTpoeHne n300paxxeHuil.

YPOBEHDb VI (9 kiaacc, peruonanbHbiii 3Tan; 10 kiace, MyHMuunajibHbii 3Tam; 11
KJIacC, KOJIbHBINA dTam).

Paznen 8. 3Bé3nnas acrponomus (0a30BbIi MKJI).

§ 8.1. Onepeus uznyuenus.

[ToHSATHS MOIMHOCTH H3JIYYeHUS (CBETUMOCTH), DHEPTETHUYECKOTO ITOTOKA W3IYICHHUS,
TUIOTHOCTHU MOTOKA M3JIYYEHHUS, OCBEIICHHOCTH, SIPKOCTH. Y ObIBaHHE MIIOTHOCTH MOTOKA U3TyYEHUS
00paTHO MPOMOPIIMOHATIFHO KBaIpaTy paccTostHUS (06€3 yuéTa MOTIIOMICHHS ).

§ 8.2. lllxana 36€30nblX 6eIUUUH.



Bunumas 38€31Has Benmnunaa. @opmyna [lorcona. Buaumeie 3BE31HbIC BETUYHHBI HAanOOJIEe
ApKUX 3BE3M W IUTaHeT. [IoBepXHOCTHAs SPKOCTb, €€ HE3aBUCUMOCTb OT PACCTOSHMS, 3BE3AHAS
BennuyrHa (hOHA HOYHOTO Heba.

§ 8.3. 3asucumocmo 36€30H01 eUUUHBL OM PACCIOSIHUAL

3aBHCUMOCTh 3BE3IHON BEIMYHMHBI OT PACCTOSHUS 10 00BEKTa B OTCYTCTBHE IMOTJIOIICHUSI.
Mopnyns paccTosiHus. MI3MeHeHne BUANMON SIPKOCTH TUIAHET MPH UX JBIKeHUH BOKpyr ConHna (0e3
yueTa ¢as3pl, CIy4aid KpyroBbIX OpOWT). AOCONIOTHas 3BE3AHAs BENMYMHA 3BE3/BI, aOCOIIOTHAS
3B&3HAas BenmuuuHa el CONHEYHON CHCTEMBI.

§ 8.4. Dnekmpomacrnumuule 80HbL.

JlnvHa BOJIHBI, MEPUOJI U YACTOTa, CKOPOCTb PACIPOCTPAHEHHS B BaKyymMe U B Cpele,
nokasarenb npeinoMieHus. /J(uanazoHsl 2IeKTPOMArHUTHRIX BOJIH. BUIMMBINA CBET, JJIMHBI BOJIH U
nBera. [Ipo3pauyHocTh 3eMHOI aTMOC(hepsl A Pa3INdHbIX JHAMAa30HOB JIEKTPOMArHUTHBIX BOJIH.

§ 8.5. Hznyuenue abconomno uéprno2o meiua.
3akon Credana-bonbimana. DddekTuBHas Temieparypa u paauyc 3BE3b. CBETUMOCTH
3BE31IBI M OCBEILEHHOCTD OT HEE, CBA3b C AOCOIIOTHON M BUAMMOM 3BE3THON BEIMYHUHOM.

$8.6. Connye.
Crpoenne u xumnyeckuil cocras. Ilosepxnoctes ConHua, nsTHAa, UX TEMIIEpaTypa U Bpems
#u3HU. L{ukisl conHeunoll aktuBHOcTU. Bpamenue Connua. CosHeyHasi IOCTOSHHAS.

$ 8.7. [suoicenue 36€30.
Dddext Homnepa. JlydeBas u TpaHcBepcaabHasi CKOPOCTh 3BE3/1bl. COOCTBEHHOE JABMKEHUE
Y MapajljIakc 3BE3 /b

8 8.8. /lsotinvie u 3ammennole nepemenHvle 36€30bl.

JIBI>KEHHE JIBYX TeJ COIOCTaBUMOM MaccChl JJsl Ciiydas KpyroBblx opout. LleHTp Mmacc.
O606mennsbi 11l 3akon Kemnepa ans xkpyroBoro JIBHKEHHUS. 3aTMEHHbIE NEPEMEHHbIE 3BE3[BI,
IJIAaBHBIA Y BTOPUYHBIN MUHUMYM, UX TNIyOUHA U JJTUTENBHOCTb.

$ 8.9. IInanemwl u 3K30n1aHEMUL.

Cdepuueckoe u reoMeTpudeckoe anb0eno. 3oHa oburaemoctu. KauecTBeHHOE TOHSTHE O
napHUKOBOM 3¢ dekTte. J[BrkeHne 3K30IUIaHeT BOKPYT 3BE3N AJIs CIIydasi KPYyTOBBIX OpOUT.

TpaH3uUTHI PK30IUTAHET, UX BPEMEHHBIC H (JOTOMETPUICCKUE CBOMCTBA, YCIIOBHUS HAOJFOICHUS.

$ 8.10. 36¢30mHb1e cKONIEHUA.

XapakTepucTUKU U HAOII0AaeMbIe CBOMCTBA PACCESHHBIX U MIAPOBHIX 3BE3IHBIX CKOIIJICHHMA
U BXOJSIIMX B HHUX 3BE31. PacmonoskeHue ckorieHW Ha HeOe. MeToJ rpyImmoBOro mnapaiakca
oTpesieNIeHUs] PACCTOSIHUM IO CKOTITICHH.

§ 8.11. OcHogvl canakmuueckoii aCmpoHOMUU.
[IpencraBnenue o ctpoenun Hamen ['anaktuku. JIpmxenne Connua B ['anakTuke.

Cmedrcnbie 60npocvl MamemamuKi.

Jlorapudgmuueckoe wucuuciaenue. [lnomans mnoepxHocTH cdepsl. TenmecHslit  yrod.
[Tpubmmkennble Beuucienusd. [IpaBuna okpyrienus, yucio 3Hadamux nudp. CteneHHas 3anuch 1
NpUOJIMKEHHBIE BEIYUCICHHS ¢ OOJIBIIMMU U MAJIBIMU YUCIIaMH. AHAIIN3 rpauKoB.
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Cmedicnbie 60npocyl u3suKu.

OO1ee TOHATHE HHEPrUH, MOINMHOCTH, MOTOKA SHEPrHH, IUIOTHOCTH IIOTOKA DHEPIHH,
APKOCTHU, OCBCIICHHOCTHU. IMoustre 06 OJICKTPOMArHMTHBIX BOJIHAX, JJIMHA BOJIHBL, [ICPHUOA U 4aCTOTA,
CKOPOCTh PacIpOCTPaHEHHs, AUAITa30HbI AIEKTPOMArHUTHBIX BOJH. [ToHsATHE 00 a0COMOTHO YEPHOM
tene. Bunel termonepenaun. Iddext Jomnepa. [lonstue nenrpa macc.

Pa3znen 9. ActpoHomuyeckasi onTuka (0a30BbIii IUKJ).

§ 9.1. Ocpanuuenue paspewiaroujeti CHOCOOHOCMU MeENECKONA.

[Tonste o nudpakuuu. JuPpakiHOHHOE OrpaHUYEHHUE pa3pelIaronieii CIoCOOHOCTH
TeJecKora.

8 9.2. Ceemocuna u npoHuyaoOwas cnocobHOCMb MeiecKond.

OTHOCHTENTBHOE OTBEPCTHE TEJIECKOIA, €ro MPOHUIIAIONIAs CITIOCOOHOCTh. BumuMmerii 61eck
TOYECUHBIX W TIPOTSHKEHHBIX HWCTOYHHMKOB MpU HaOmojgeHuH B Teneckom. IlpencraBienne o0
OTPaHUYEHUSX Ha MPOHUIAIOIIYIO CITIOCOOHOCTH Teneckorna ((poH HouHOTO HEba).

$ 9.3. OcHosHble npueMHUKYU U3TYYEHUS.

CBoiicTBa U CTpOEHHUE UYEIOBEUECKOro riasa. JIHeBHOe U HOYHOE 3peHHe. PaBHO3paukoBoe
yBenuuenue teneckona. Poroanmaparsl. Juadparma, Bpems sxcrnozunuu. [13C-mMaTpuiisl, crpoeHme
U OpUHIUIBL paboThl. OTHOIIEHHE cUrHa/IIyM. AGeppauuu onTukd. BuHbeTnpoBanue, riryOuHa
pe3KocTH.

CmedicHbie 60npocwyl huuxu.

[Tonsatne 00 wHTepdeperunn u audpaxmuu. [Ipemesasl NPUMEHUMOCTH TE€OMETPUYECKOM
orntuku. [loHsarne o mudpakmuu cBera. CBOWCTBA U CTPOCHHE UYEIOBEUYECKOTO Tiaza. Abepparuu
OTITHUKH.

YPOBEHD VII (9 knace, 3akiaouuTteabHblii 3Tan; 10 kiace, pernoHaabHbIi 3Tam; 11
KJIACC, MYHULMIIAJIbHBII 3TaM).

Paznen 10. HeOecnas Mexanuka (0a30BbIid IIMKJI).

§ 10.1. 3axonwvl Kennepa, ogusicenue no sununcy.

DJUIHTIC, €ro XapaKTepUCTHKU — Oonbllas W Mamas OCH, IKCIEHTpucuTeT. Tpu 3akoHa
Kemepa st cimydast 607bI10i HeHTpalbHON Macchl. [loTeHnmManbHas SHEPrys B3aUMOCHCTBUS
TOYEUHbIX Macc. UMIynbc 1 MOMEHT umnyibca. [lepuiienTp u anoueHTp, CKOpoCcTh ABUKEHUS B ITUX
toukax. I[lapabonuueckas (BTopas KOCMHYECKas) CKOPOCTb. OKCIEHTPUCUTET U CKOPOCTH B
MEPULICHTPE Mapaboibl U TUIEPOOITBI.

$ 10.2. Hebecnas mexanuxa 6 ConHeunou cucmeme.

XapakTepuCcTUKH OPOUT MIIaHET, KAPJIUKOBBIX TUIAHET U acTepou0B. KOMEThI, X IBUKEHHE
B ConHeuHol cucteme. ['eonieHTprYecKas U IeIMOLEHTPUYECKass CKOPOCTh. MeTeopHbIe MOTOKH,
paauanThl. MexruianeTHsie iepenetsl no Tpaekropun Llannepa-I'omana. Benukue npoTuBoCTOSIHUS
Mapca. ®a3za mpou3BOJBHOTO OCBEIIEHHOTO IIapa, PaBEHCTBO JMHEHHOW W TUIOMIAAHON (ha3bl.
W3meHeHne BUAMMOM SIPKOCTH IIJIAHET U KOMET IO X0y UX JABMKEHUS JJIs CIIy4dasl SJUTUINITUYECKUX
opobur c yuderom ¢a3pl. JIBW)KEHHE CIYTHUKOB IUIaHeT. TpeThss KOocMUYecKas CKOpOCTb,
rpaBUTALMOHHAS CBA3AHHOCTh CUCTEMBI.

8 10.3. Cucmema Connye — 3emns — Jlyna.

XapakTtepuctuku opOuThl JIyHbl, nepureit u anoreil. CoHEUHbIE W JIyHHbIE 3aTMEHUS IS
cilydasi MpoU3BOJIBHBIX paccTosiHuil 10 Connua u JIynsl. KoibiieoOpa3zHo-nmoaHble 3aTMEHUS

Comnna. [okpseitus JlyHoii 3BE3/1 1 TIIaHeT, YCiIoBUs uxX Habmonenuid. Jlnbpanun JIyHbL.
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§ 10.4. 3a0aua 0syx men u 36€30Has OUHAMUKA.

Pacnipoctpanenue 3akonoB Keriepa Ha ciiyuait mpou3BoJibHbIX Macc. O600meHnsi 111 3akon
Kennepa qs smnmuntuyeckoro apuxenusd. lIpusenénnas macca. J[oninepoBCKuil METOL OTKPBITHS U
aHalM3a JBOMHBIX CHUCTEM U SK30IUIaHET. DJEMEHTbl OpOUT JBOMHBIX 3BE3A M SK30IJIAHET
(anemeHTapHBIC ciiydan). BoccTaHOBIIEHHE XapaKTEPUCTUK OPOUT ABOMHBIX 3BE3] U3 HAOIIOICHUN
(anmemeHTapHbIe ciydau). JIBH>keHHEe 3BE3] B MOJIE€ LIEHTPATIbHO-CUMMETPUUHBIX Macc (3BE3THBIX
CKOIUICHUH, IIECHTPOB raJIaKTHK).

Cmedrcrbie 60npocvl Mamemamukiu.

Dirc, CBs3b PA3IMYHBIX XapaKTepUCTHK djumnca. [lmomans smiunca. [lonsitue o
napabose u runep6ose. Teopembl CHHYCOB U KOCUHYCOB. CIIOKEHHE U BBIYMTaHUE BEKTOPOB.

Dopmysbl TPUOIMHKEHHOTO BRIYUCIICHUS I MaJIbIX TapaMeTPOB.

Cmedicnvle 6onpocul puzuxu.

NMmynbsc, MOMEHT HHEpLUMHU, MOMEHT UMITylbCa. [loTeHIManbHas SHEpIrys B3aMMOIEHCTBUS
TOYEYHBIX MacC. 3aKOHbl COXPAHEHHUs DSHEPIUU, UMIyJbCa W MOMEHTA HMMIIyJlbCa I Clydas
ToueuHbIX Macc. Kocmuueckue ckopocTh. JBrmkeHue B 1oje chepudecKiu-CHMMETPHYHON MaCCHI.

Pasnen 11. Hebecnas cepa (0a30BblIil UK).

§ 11.1. ¥Ypasuenue epemenu.

Hctunanoe u cpennee Connue. IcTHHHOE U cpeiHee COTHEUHOE BPEeMsi, ypaBHEHUE BPEMEHH,
€ro XapaKTepHbIC 3HAYCHUS Ha MPOTSHKCHUH rojla. AHaJIeMMa.

§ 11.2. Abeppayus ceéema u nonpasKku K KOOPOUHAMAM CEEMUL.

TomnoueHTpuyecKue M TeOLEHTPUUYECKUE KOOpAUHATHI. 3MeHeHHe BUAMMBIX IMOJO0KEHUN
CBETHJI BCIENCTBUE NBIKeHUs 3emuu. [lapannaktuueckuil u abeppallMOHHBIA 3JUIUAIICHI 3BE3] Ha
Pa3HBIX JKIMOTHYECKUX IUpoTax. [lompaBku K TeIHOLEHTPUYECKUM KOOPAMHATAM U JIYYEBBIM
CKOPOCTSIM 3BE3I.

8 11.3. Ilpeyeccus ocu epawenus 3emuu.

[IpenBapenue paBHOJCHCTBUN, 3BE3AHBIM (CHICPUUYECKUN) M TPOMUYECKHM TOJM, HX
COOTHOLIEHHUE. [I3MEHEHNE DSKBaTOPHAJIBHBIX W HKIMNTHYECKUX KOOPAMHAT 3BE3]l BCIEICTBHE
npeueccuu. Hyranus (kauecTBEHHO).

CmedicHble 6onpocbl Mamemamuxu.

PabGora c¢ rpadukamu u Tabmunamu. JluHelHas anmpokcuMaius, —OIpesereHue
KO3 (UIMEHTOB JHHEHHON 3aBucuMocTU. OIlleHKa MOTPEIIHOCTEH MpPSIMBIX U KOCBEHHBIX
usmepenuil. [IonaTre o cpeHEeKBaAPaTUUYECKOM OTKIIOHEHUU.

CmedrcHoble 6onpocyl puzuxu.
MoOMEHT Cubl, MOMEHT HMITYJbCa, HUMITYJIbC MOMEHTa cuibl. OCHOBHOE ypaBHEHHE
JTUHAMHUKHU BPAIIaTEIbHOTO JIBHKEHUSI.

YPOBEHD VIII (10 kaace, 3akia0uuTe/bHbIN 3Tan; 11 Kiace, peruoHaJbHbINA 3Tam).

Paszpnen 12. DnemenThl acTpodu3uku (0a30Bblil ypOBeHb).

§ 12.1. Keanmoeas npupooa ceema.

KBanToBo-mMexannueckas Moziesib aToma. [loHsTHE 00 YHEPreTHYECKUX YPOBHSX AJIEKTPOHOB.
KBaHTOBBIE U BOJHOBBIE CBOICTBa cBeta. DOTOHBI, POTOIPPEKT. DHEPrUsl U UMITYIBC KBAHTOB,
CBSI3b C 4aCTOTOM M AnnMHOM BosHEL. J[aBienue ceeta. Dddext [loitHTrHTa-PobGepTcona.
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§ 12.2. OcHosvi cnekmpaibHo20 aHaniusa.

Cnexrtp uznydyenus. [loHsTHE CTIEKTpaIbHON JTMHUU U3JIYYEHUS] U MOTJIOMICHUS, JIMHEHYaThII
U HEeTPepBIBHEIN criekTp. CeKTp aToMa BOJ0pPO/ia U BOJIOPOIOIOI00HBIX HOHOB.

Bupl 3amanus criektpa (kak yHKIIMH YaCTOThI WU JJTMHBI BOJIHBI).

§ 12.3. Cnexmp uznyuenus 36€30.

XapakTepHbIi BUJ CIIEKTpa M3Iy4YCeHHUs aOCONIOTHO YEPHOTO Tela. 3aKoH cMelieHus BuHa.
®dotomerpuueckue cucteMbl UBVRI, nokazarenu nigera. [{BeroBas remneparypa. bonmomerpuueckas
3BE3/1HAs BeJIMYMHA, OoloMeTprudeckas rmonpaska. [loTeMHeHHe JUCKOB 3BE3/1 K Kparo.

§ 12.4. Knaccugpurayus 36€30.

CriekTpasbHbIE KJIacChl 3BE311, UX CBSA3b ¢ 3P (eKTUBHOM TeMiieparypoii. Kitaccel cBeTUMOCTH
3BE31] (CBEpXTHTaHThI, TUTAHTHI, KapiWKW). JlmarpaMMbl «CHEKTP-CBETHMOCTB» U  «IIBET-
ceetumocth» (['epummpynra-Paccena), rmaBHas mnocienoBaTenbHOCTh. COOTHOILICHHE «Macca-
CBETUMOCTBY JIJIS 3BE3]1 TJIABHOM TIOCTICI0BATEIIBHOCTH.

§ 12.5. Aoepnas ghusuxa u mexanuzmol 3Hep2o8vloeneHUs. 36€30.

JluHamuueckas, TeIuioBas M sJepHas LIKalbl, UX XapakTepHble BpeMeHa. CBs3b MacChl U
9HEpruu Nmokos. JedekT Macchl, JHEPTHsl CBA3HM M 3aBUCHUMOCTH yIEIbHOW SHEPTUU CBSI3U OT YHCIIa
HyKJI0HOB. CHHTE3 U pacmaj, BblIeEHUE YHEPTrUuH (Ka4eCTBEHHO). 3aKOHBI COXpaHEHUs 3apsiaa U
SHEPruu B SACPHBIX peaknusx. CBOWCTBAa 3JEMEHTAPHBIX YACTHUIl. YCIOBUS TPOTCKAHUS
TEPMOSIIEPHBIX PEaKLUi B HeApaXx 3BE3/1, MPOTOH-IPOTOHHBINA UK. HelTpuHO.

§ 12.6. Deonroyusa HopmansHvix 36€30.

3BE3m000pazoBanue, ero oomactu B ["amaktuke. Macca J[xxunca. Tursl 3BE31THOTO HACEICHHUS
B ranaktukax. Ctaaus riaaBHOM nocienoBareabHOCTH. CTains KPaCHOTO TMTAHTA, CUHTE3 TSHKENBIX
JJIEMEHTOB B siape. PaBHOBecMe M TIEepeHOC HHEPruu B 3BE3JaX. OBOJIIOLUOHHBIE TPEKU
MaJOMacCUBHBIX U MAaCCUBHBIX 3BE3/ Ha auarpamme I'epummpynra-Paccena, BU1 3TON TUarpamMmsl
JUISI 3BE3THBIX CKOIJICHUM, OTIpe/IeSICHNE X BO3PACTa IO MOJI0KEHUIO «TOYKH TOBOPOTay. 3BE3THBIE
accoIMaIuu.

8 12.7. Ilynvcupyrowue nepemeHHble 36€30bl.

Hedennpl, uX XapaKTEPUCTUKHU. 3aBUCHUMOCTb <«II€PUOA-CBETUMOCTB», OIpEIEIeHHE
paccrosHuii. [IpencraBnenue o nosoce HecTaOMILHOCTH Ha auarpamme I 'eprmmnpysra-Paccena.

3B&3ap1 TUNa RR Jlupel, noaronepuoanyeckue nepeMeHHbIe 3BE3/IBI.

§ 12.8. Ilo30nue cmaouu s6omoyuu 36€30.

benble kapnuku, HEUTpOHHBIE 3BE31bI, uY€pHble nbIpbl. I[lpenensr Yanapacekapa,
OnnenreiiMepa-BonkoBa. ['paBuranmonssiii paauyc. HoBble 3BE31bl. CBEpXHOBBIE 3BE3NBI, MX
KJlacCU(pUKallusg M OCHOBHBbIE cBoWcTBa. [lnaHeTapHble TyMaHHOCTM U OCTaTKU BCIIBIIIEK
CcBEepXHOBBIX. [Iynbcapsl.

§ 12.9. Meoicz6é30nas cpeoa.
[InoTHOCTH, TEMIEpaTypa U XUMUYECKUN COCTaB MEX3BE3MHON cpenbl. IIbiieBbie oOmaka.
Ob6nactu H I u H II. Monekynsapusie obnaka. Jluaus 21 cM. I'azoBbie 1 1uddy3HbIe TYMAHHOCTH.

$ 12.10. I'anakmuxu u 0CHOBbL KOCMOJLOUL.

Krnaccudukanus u Habmo1aTenbHble CBOMCTBA raiakTUK. MecTHast rpynia rajakTuk. TUIsl
3BE3qHOr0 HaceneHus. CBepXMacCUBHbBIE YEPHBIE ABIPHI B FAlaKTHUKAaX, aKTUBHBIE siipa TaJlaKTHK,
KBa3apbl. 3akoH Xa00ia, KpacHOE CMEIlIEHHUE.
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Cmedrcrbie 60npocvl Mamemamuxiu.
[TpousBoanas Gpyukiuu. McciaenoBanue GyHKIMN Ha OCHOBE TPOU3BOTHOM, TEOMETPUICCKUI
CMBICJI IIPOU3BOHOM.

CmedicHble 60npocyl puzuxu.

KBaHTOBBIC M BOJTHOBBIE CBOMCTBA cBeTa. DOTOHBI. DHEPrUs U UMITYJIbC (POTOHOB. BHEmHUM
doroapdexr. [aBnenme cBera. KBanToBO-mexaHuueckass wmozenb artoma. lloctynarel bopa.
CrauuoHapHble cocTossHUA atoma. [loHATHe 00 SHEpPreTHYecKHX YPOBHSX AJIEKTPOHOB B aToMe.
Bunapr cnextpoB. CnektpanbHblii ananmu3. CekTp aroma BOJOPOJa M BOJAOPOAONOI00HBIX HOHOB.
Cs3p macchl U dHepruu. Jledekr macchl, SHEprusi CBSI3U U yJENIbHAs JHEPrusl CBS3U. 3aKOHBI
coxpaHeHust B siiepHoil ¢usuke. CuHTe3 M pacman snaep. TepmosiaepHble peakiuu. OCHOBHBIC
CBOICTBA 3JI€MEHTAPHBIX YACTHI] (3JEKTPOH, IPOTOH, HEUTPOH, POTOH, HEUTPUHO).

CpoiictBa mnmeanpHOoro rasza. llomsTHe o Temmeparype, AaBICHHH Ta3a, KOHIEHTPAIUH
YaCTHIL.

YPOBEHD IX (10 kiacc, 3aKJII09UTENbHBIN 3TAIl).

Paznen 13. HeGecnas ciepa (yriaydeHHbIH YPOBEHB).

§ 13.1. Cymounvle nymu ceemun (0owuil cay4ati).

OcHoBbI chepuueckoii Tpuronomerpud. [lapamnakrudeckuit TpeyroiabHuk. [IpeoOpazoBanus
TOPU30HTANIBHBIX, JKBATOPUAIBHBIX M OSKIUINTHYECKHX KOOpAWHAT. BbluncieHue yrioBoro
pPacCTOSIHUS MEXIYy TOYKaMH HeOeCHOW cepsl JUIsl MPOU3BOJIBHOTO CITy4as. ASUMYTHI U YaCOBBIC
YIJIbI BOCXOJA U 3aX0/1a CBETHII JUIS IPOU3BOJIBLHOTO CKIIOHEHHS U ITUPOTHI.

§ 13.2. Cucmema Connye-3emna-JIyna (obwuii cyyaii).

Bpaiienue iuHUY Y3710B U JIMHUU ATICUJ1 JIYHHON OpOUTHI, TPONUYECKHI, aHOMaIHUCTUYECKUI
U JpakOHHuYEeCKUil Mecsubl. HakioH JyHHOH OpOMTHI K SKIMOTHUKE, YCIOBHS AJIS HACTYIUICHUS
COJIHEYHBIX M JYHHBIX 3aTMEHHUH pa3iu4HbIX THMNOB. L{uknbl 3aTMeHuid, capoc. Cepuu MOKPBITUI
Jlynont 3Bé3n u 1uta”er. IlpexenbHas SKIMNTHYECKas IIMPOTAa W PACCTOSHUE OT Yy3la I
HACTYIUICHHS 3aTMEHUN Pa3JIMYHBIX TUIIOB, IIOKPBITUS 3BE3/1bI WM IIAHETHI.

§ 13.3. [leusrcenue oauzxkux men 6 Hebe 3emau (0owu cayuati).

Bunumelii myts JIyHBI 1 UCKYCCTBEHHBIX CIYTHUKOB B HeOe 3eMin. TpuaHrynsnus OJu3Kux
00BEKTOB (CIYTHUKOB, METEOpOB). YUér HechepruyHocTH 3eMiau. OCHOBBI COBPEMEHHBIX CHCTEM
CIyTHHUKOBOM HaBUTallWU.

§ 13.4. I'anakmuueckas cucmema KoopouHam.

OcHOBHbIE TOYKM U OOJBIIME Kpyrd, IpeoOpa3oBaHUs B JIPYyrHMe€ CHUCTEMbl HEOECHBIX
koopauHart. [Tosnoxxenue nenTpa ['anakTHKY U rajJakTHUECKUX MOJIF0COB B HeOe 3emiin. XapaKkTepHble
MOJIO’KEHHUS Pa3IMYHBIX TUIIOB HEOECHBIX 00BEKTOB B TaJJaKTUYECKON CUCTEME KOOPIMHAT.

Cmedrcrble 60npocbl MamemMamukiu.

OcHOBBI cheprueckoil TPUTOHOMETPHH, C(hEpUUYECKHe TEOpEMbl CHHYCOB M KOCHHYCOB.
[lnomane mapoBoro cios, ydacTka cdepbl. JluHelHas anmpokcumarus, omnpeneieHue e
KO3 PHUIIHEHTOB.

YPOBEHD X (11 kiacc, 3aKJII04MTENbHBII 3TAI).

Paznen 14. HeOecnas mexaHuka (Yriay0JaéHHbIN IUKJI).

§ 14.1. Dnemenmot opoum.

[IpocTpaHCcTBEHHOE TIOJIOKEHHUE OPOUTHI, KEIUIEPOBHI JJEMEHTHI, OCHOBHBIC TOYKH U
HAmpaBleHUs. DJEMEHTHl Napa0ONUYecKol U TUNEpOOTUYECKOW OpOUTHL. DKCIEHTPUCHUTET,
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MPUIIETBHBIA MMapaMeTp W Yroll MEXAY acUMITOTaMu runepOoiibl. OpOWTHI ABOWHBIX 3BE3A U
9K30IUIAHET B MPOEKIIMK Ha HeOecHYIo chepy (0Ommmii cirydaid).

§ 14.2. Jlsudsicenue 6 none maxcecmu 08yx u 6onee mei.

Toukwu Jlarpamxka. [lpunuBnaoe yckopenue. Chepa Xuma, monocts Pomra. [Ipencrasnenue 06
YCTOMYMBOCTU cUCTeM. V3MeHeHue opOUT MalbIX IJIaHET U KOMET MpHU COMMKEHHH C OONbIINMU
IUIAaHETaMU, aKTUBHBIE U IIaCCUBHbBIE T'PaBUTALIMOHHbIE MaHEBPBL. BbicoTa NpUiIMBOB (371€MEHTapHAs
teopusi). IlpunuBHOe paspyllieHue CIYTHUKOB (dIeMeHTapHas Teopus). [IpunuBHOe TpeHue
(KaueCTBEHHOE NPEICTABIICHUE).

§ 14.3. [lsusicenue cucmem ¢ nepemerHHOl MAccoll U SHepeUuel.

VYpaBuenus [lnonkoBckoro m Memepckoro. Teopema o BupHaie AJisi TPaBUTAIIMOHHO-
CBSI3aHHBIX CUCTEM. J[BIDKEHHE CITyTHHKOB B aTMoc(depax IUTaHET, IBHKEHHUE TEJ OKOJIO 3BE3N C
CHJIHBIM 3BE3IHBIM BETPOM. DBOJIIOIMS TECHBIX JBOWHBIX CUCTeM. [OHATHE O TpaBUTAIMOHHBIX
BOJTHAX.

CmedicHble 60NPOCHL MAMEMAMUKU.

[Tapabona u rtumepboma, WX TEOMETPUYECKHE CBOWCTBA WM XapaKTEepPUCTUKH. lloHsThe
POM3BOJIHON (DYHKIIMH, €€ TEOMETPUYCCKHUIA U (PU3UICCKUN CMBICIT.

Pazpnen 15. Acrpodpusnka u kocMoJ10rus (YriryOJleHHbIH IIHKJI).

§ 15.1. ©@opmyna Inauka.

CnekTpasibHasi MOIIHOCTh M3Jy4€HUs €IMHUIBI noBepxHOCTH. Popmyna Ilnanka,
npubikenus Penes-/xunca u Buna, 0651acTh UX IpUMEHUMOCTH. SIpKOCTHAsI TEMIIeparypa.

3akon Kupxroda.

§ 15.2. T'uopocmamuueckoe pasHosecue 36€30.
B3anmoaeiicTBue u3nydeHHs ¢ 3apsaamu. ['MapocTaTUYECKOe paBHOBECUE 3BE3M, MpeAe
CBETUMOCTHU DJIIUHITOHA.

$ 15.3. Ocnogwvl cnekmpockonuu.

Wnrtepdepentus u audpakuus. Jucnepcust cBera, cHeKTpajibHble HpuOOpbl (mpusMa,
TudpakuuonHas pemerka). CrekrpaibHoe paspemieHre. CIeKTpbl pa3iMyHbIX aCTPOHOMHYECKHX
00BbeKTOB. BiusiHre Temnepatypsl cpesibl Ha IMUPHUHY CIEKTPaIbHOW JTMHHUH.

§ 15.4. Ilepenoc uznyuenus 6 cpeoe.

[Ipenomnienue cBeta U atMocdepHas pedpakius AJi TPOU3BOIBHOTO TOJOKEHUSI 00bEKTa.
CnekTpanbHas 3aBUCUMOCTb IIPEJIOMIICHUS, «3€JIEHBIN Jyd». BiusHue npenomMiieHns Ha SPKOCTHBIE
XapaKkTEepUCTUKU 00BeKTOB. OnTrueckas TonmuHa. [lornomnienue u paccesiuue cBeta B arMochepax
3emiu U TUTaHET, 3akoH byrepa. OTpakeHne cBeTa pa3IMYHbIMH MTOBEPXHOCTSIMH, 3aK0OH JlamOepra.
Mex3BE3qHOE TMOIJIOIMIEHHE CBETa, €ro 3aBUCHMOCTH OT JUIMHBI BOJIHBEL. V30BITOK IIBETAa,
TPEXIIBETHBIE JUArpamMMbl, 3BE3/IHAs BEJIMYMHA OOBEKTa HA 33JaHHOM PACCTOSIHUH MPH HATUYUU
norJomeHus. Meto1 GOTOMETPUUYECKOTO Mapajiakca ONpeesICHHs] paCCTOSTHUM 710 3BE3.

§ 15.5. Bcesonnosas acmporomusi.
[IpyeMHHUKN W3Iy4eHUsS B TaMMa-, pEHTT€HOBCKOHU, YIbTpaduoieToBOM, HHPPAKPACHON U

pagnoacTpoHoMuH. STHCKHUIL. YTII0BOE pa3pemeHne paJnoTeIecKOOB U PaanonHTep(hepOMETPOB.

§ 15.6. Quzuxka ammocgep nianem.
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TennoBoii 6anaHc mIaHeT U MapHUKOBBIN ¢ dexT. O30HOBBIN c10il B aTMocdepe 3eMiTd, ero
ontuueckue cBoictBa. Cepebpucteie obnaka. Ctpoenue atmocdep maner COTHEYHON CHUCTEMBI,
npezcTaBieHus 00 aTMocdepax IK30IIIaHET.

§ 15.7. Macnemusm 6o Bcenennoii.

JlunonapHOE MarHUTHOE 110J1e. MarHuTHOE 110Jie TOKOBOIO €J10s1. MarHuTHOE JaBJIeHHUE.

Maruurtocdeps! HeOeCHBIX TeJl. DHEPTUsi MAarHUTHOTO TOJIA U €ro Nepexol B Apyrue Gopmsl
SHEPTUH.

$ 15.8. I'anakmuxa u eanaxmuxu.

Crtpoenue u Mop(hoIorusi ralakTUK Pa3IMYHBIX TUIIOB. KpuBbIe BpaleHus, TeMHasi MaTepHUs.
OYHKIMA CBETUMOCTH 3BE3]l, HavaimbHas (YHKIHUS Macc, OTHOIIEHHE «Macca/CBETUMOCTHY.
CootHomenust Tammu-duiepa u Padep-Jxexcona.

§ 15.9. Ocnosvt meopuu omHocumenbHOCHU.

[TpuHIMIT OTHOCUTEIIEHOCTH, TIPUHIIUTT HHBAPUAHTHOCTH CKOpocTH cBeTa. [IpeoOpasoBanus
JlopeHna, pensiTUBHCTCKOE cioxeHHe ckopocTeil. CokpallieHHe AJUHBI U 3aMelJIeHHEe BPEMEHHU.
DddexT «cBeToBOTO 3X0». PensruBuctckuii 23gdext Jomnepa. ['paBuTaninoHHOE KpacHOE CMEIIICHUE
(B cnabbix nossix). [IpeacraBneHue o rpaBUTAIMOHHOM JIMH3UPOBAHUH.

8§ 15.10. Kocmonoeus.

Kpynnomacmrabnas crpykrypa Beenennoit. [Iponunoe u 6yaymee Beenennoit. Paciiupenne
Bcenennoi. MacmraOueiii ¢akrop. Moaenb onHOpoAHON H30TpornHON BceenenHoii. YpaBHeHue
@Opuamana (KaueCTBEHHOE TTOHUMAHKUE), SBOJIIOLINS MAaCIITaOHOTO (hakTOpa B paMKax HbIOTOHOBCKOU
¢busuku. Kpurnueckas ninotHocTs Beenennoit. bapronHoe BerectBo, TEMHas MaTepusi U TeMHas
sHeprus. PemkToBoe H3iydeHue, ero CBOMCTBA.

CmedicHble 60npocbl Mamemamuxu.
WuterpupoBanue mpocredmmx (yHKOMA M ero reomerpuueckuit cmeicia. llpunoxenue
muddepeHIMaNbHBIX ypaBHEHUH B 337a4ax 10 (U3MUKE U aCTPOHOMUHU.

CmedicHbie 6onpocwvl husuxu.

BonnoBsle cBoiicTBa cBeta. [lonsatue o0 unTepdepenun, Audpaxkiyu, TUCIEPCUN CBETA.
MaruutHoe none. MaruutHas uaaykius. Cuia Amnepa. Cuna Jlopenna. J[BukeHue 3apsKeHHBIX
4acTULl B MAarHuTHOM Iosie. OCHOBBI CIELMAIBHOM TEOPUM OTHOCUTENBHOCTH. IlocTymnarsl
Oiinmreitna. [IpeobpazoBanus JlopeHna. PensTUBUCTCKUI 3aKOH CIIOKEHUSI CKOPOCTEH.

PensaTuBuCTCKOE COKpalllEeHUE AIMHBI U 3aMEJIEHUE BPEMEHH.
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IIpuno:xkenue 2. @opma 0J1aHKA 0TBETOB

TUTYJIbHBIA JIUCT

BCCp OCCHIHCKasa OJUMIOHAIA NIKOJFHHKOB 3Tarn

Sanomsercs IIEYA THBIMH bBYKBAMH depHHIaMH 4€pHOIO HJIH CHHEIO LIBETa 110 0Opasiam:

BIBIT[EPK[3|HM|K|TIM[H|O|IO|P|C|T|V|D[X|IYYIUYIY B|BI| b|D|[IO|SA|{@|8]9],

A
A|IB|CID|EJF|GIH[IT]|J|K[LIMINJO|PJ|Q|R|S|T|JU|V[IW|X|Y|[Z]1]2]3]4]5]6]7]0
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IMMAD P YUACTHHKA
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OTYECTBO

JloKyMeHT, Y10CTOBe PO THTHOCTH ﬁmnanc'ﬂm

CBH/ICTE/ILCTBO O POKICHUH DnacnopT Poccuiickas Menepanms

cepusn | [ [ [ [ 1 ]] wowep [T TTTTTTT]  [Clewee

Jara poaaenus | | || | || | | | |

Jlomarnuauii TenedoH yaacTHHKA + 7
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DIIEKIPOHHBIH ajipec yIacTHHKA I I I | | I I I | | |

My HHIHIIAATET |

(‘OICPBII[CHHOC HaHMCHOBaHHC Oﬁpa"m BaTeJIbHOH OpraHH3aiHH (_IIIK(UTBI)

CBE}]EHHH 0 nejarorax-HacraBHHKax

1. ®amums
Hmst

OraecTBO
CokpallieHHOe HaHMEHOBaHHE 06pa30BaTeIbHOH OpraHH3aIliy (IIKOJIBI)

2. MamMwumms

Hmst

OruectBO
COKp'ﬂLLlClIlIOC HaHMCHOBAHHC UGpa}OBZI.'lEJILIlOﬁ OprabnHsalkiHA (LL[KOJLL:I)

JlnaHas OIIHCH YIaCTHHKA Bee nossg o6sa3aTebHbI K 3a110THEHHIO !
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