MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

['eonesnueckuii hakynpreT
Kadenpa actpoHOMUM 1 KOCMUYECKOM T€01€3UN

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO

HeiictBurenen: ¢ 21.07.2025 mo 14.10.2026 15 mast 2026 T.

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
TEOJE3UYECKUI1 MOAYJIb

«B1.B.01.J1B.03.02 METO/IbI A9PO 1 KOCMHWYECKOW HABUTAIIUN»
YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noarorosku: 21.03.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

HampasinennocTh(Tipoduiib) MOATOTOBKU: AIPOKOCMHYECKHAE CHEMKH B (POTOTPAMMETPHUS

KBanudukanus (cTerneHb) BEITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'on Habopa (mpuema Ha oOydenue): 2026

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

O0beM: B 3a4ETHBIX SOAUHUALIAX: 2 3.€.
B aKaJIEMUYECKUX Yacax: 72 aK.4.

Mocksa, 2026
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Pa3padoruukmu:
[IpenomaBarens kadenpsl ACTPOHOMUU M KOCMUYECKON T€O/IC3UH
Paxmanos A. C.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no mwnanpasnenuto mnoarotroBku 21.03.03 Teome3us W JUCTAHIIMOHHOE 30HAMPOBAHUE,
YTBEPKJACHHOTO MpukazoM Munooprayku ot 12.08.2020 Ne 972

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 Teonesnuecknii | [Ipencenareinn ITonosuer O. B. Paccmotpeno | 28.01.2026, Ne
(baxysprer YY4EHOTO COBETa 14
¢axynbTera
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI
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N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0
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9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Lenp OoCBOEHHS NUCUMIUIMHBI - 3aKIIOYAETCAd B M3YYEHHHM HJIEH, Ha KOTOPBIX OCHOBAaHO
ompesneneHue OpOUT, a HE pPACCMOTPEHHE BCEBO3MOHBIX METONOB pEIICHUS KOMOWHAIIHIA
HAOIOIaeMbIX JaHHBIX

3&,[[3.‘11/1 HU3YUCHUA NUCHUIIIINHBI:

- [InarnpoBaHme MapmipyTa moyieta kocmudeckoro anmapara (KA) mim HCKyCCTBEHHOTO CITyTHHKA
3emmu (MC3) u pa3paboTka HaMITyqIlIed TPAEKTOPHH €€ MOJIeTa;

- Iyt m cmocoOwl pemieHus 3ajadd OmpenesieHus OpOuT (AJUITMNTHYECKUE W THIEPOOTNYECKUE
OpOUTHI 3a7a4u ABYX Tel), pazpaboTanubix Jlarpamkem, Jlammacom, ['ayccom u ['m66com;

- OmnpeneneHue (GakTUYECKOTO MOJOXKEHUsT Kocmudeckoro ammapara (KA) uimum mcKycCTBEHHOTO
cnytauka 3emun (MC3) B peaarbHOM BpEeMEHH B XOJI€ ABMKEHUST KocMudeckoro ammapara (KA);

- [Tyt moBBIIIEHUST TOUHOCTH (DAKTUYECKOM TPACKTOPHH ToJieTa KocMudeckoro arnmapara (KA) nwium
nckycctBeHHoro crytHuka 3emin (MC3).

2. IInanupyemble pe3yJbTaThl 00y4eHHs M0 JUCHHUILINHE (MOYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH pPe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOM MPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

I1K-10 Crnoco0OeH BBIMONHATH KOMILUIEKC padOT MO IJIAHOBO-BBHICOTHOM IOJITOTOBKE MaTepHAaIOB
a’pPOKOCMHMYECKUX U Ha3eMHBIX (POTOrPaMMETPUUECKHX ChEMOK

[IK-10.1 Tlmamupyer paboOThl TIO  IUIAHOBO-BBICOTHOM  TOJATOTOBKE  MaTepHUaJIOB
a’POKOCMUYECKUX M Ha3eMHBIX (POTOrpaMMETPHUUECKUX ChEMOK

3name:

[1K-10.1/3u1 Mertonpl aHamm3a ¥ OOOOIIEHHS OTEYECTBEHHOTO W MEXIYHAPOIHOTO
OTIBITAa B COOTBETCTBYIOIICH 00IaCTH UCCIIECAOBAHMI

[1K-10.1/302 TexHONOTHH a’pPOKOCMHYECKHX W Ha3eMHBIX (HOTOrpaMMETPUIECCKHUX
pabor

[1K-10.1/3u3 IlnaaupoBanue MPOU3BOACTBEHHBIX 3a/1a4 B MPOdeCCHOHATBLHOM 00IacTh
Ymemns:

[1K-10.1/¥Ym1 [IpuMeHATh HOPMATHBHYIO JOKYMEHTAIIMIO B COOTBETCTBYIOIICH 00JIacTH
3HAHUI

[1K-10.1/¥YM2 OuenuBaTh TOUHOCTh U HAAEKHOCTH 3allJIaHUPOBAHHBIX pabOT
[1K-10.1/YMm3 I1nanupoBars IpOU3BOACTBEHHBIE 33/1a4U B MPo(ecCHoHaIbHOM 00IacTu
Braoems:

[1K-10.1/HB1 HaBbikamMu aHanu3a oO€CHEYEHHOCTH pailoHa paboT IUIaHOBO-BBICOTHOU
OCHOBOW M HaBbIKAMHU COCTABJICHHE IPOEKTOB IIAHOBO-BBHICOTHOM MOATOTOBKH
Ha3€MHBIX U a3POKOCMUYECKIX CHUMKOB

[1K-10.1/HB2 HaBbikamMu cOCTaBIeHUS TEXHUYECKUX 3aJJaHUi U TTporpamMm paboT

T1K-10.1/Hs4 Hasrikamu IUTAHUPOBAHUS MMPOU3BOJICTBEHHBIX 3a7a4 B
npodeccuoHaNbHON 00IacTH

I1K-10.2 OpraHu3oBbIBa€T U BBHINOJHSAET pabOTHl MO IUIAHOBO-BBICOTHOW IOJATOTOBKE
MaTepHajoB a3POKOCMHUECKUX U HA3€MHBIX (POTOrPaMMETPUIECKIX CHEMOK

3nams:
[1K-10.2/313 Teoperndeckue acleKThl pelieHus 3a/1a4 B mpodeccnoHaaIbHoi 0baacTu
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I1K-10.2/384 MeTonuky, METOABI M TEXHOJNOTMM IIOATOTOBKH IIJIAHOBO-BBICOTHOM
OCHOBBI JIJISl IPUBSI3KU JAHHBIX TUCTAHIIHOHHOTO 30HIMPOBAHUS

[MK-10.2/367 MeTonbl co3naHus ONOPHOI reofie3ndecKoi ceTu (TUIAaHOBOUM M BBICOTHOM )
i nemuprupoBaHus U (GoTorpaMMeTprueckoi 00pabOTKH CHUMKOB, TpEOOBaHHS K
TOYHOCTH M METOJUKE 3aKPETUICHUS! OMO3HAKOB (TUIAHOBO-BBICOTHBIX OIMOPHBIX TOYEK)
HA MECTHOCTH

Ymemns:

[1K-10.2/¥m3  TlpuMmeHSATH  NOpaKTHYECKUE  aCHEKThl  pemieHus  3a7ad = B
npodeccroHanbHOM 00IacTH

[1K-10.2/YM5 BeIOTHATE ONpeneeHnus KOOPIUHAT U BBICOT TOYEK TJIAHOBO-BBICOTHOTO
OCHOBaHUs

[1K-10.2/YM6 BeImonHATH MOJIEBOE OOCIEIOBAaHUE Y4YacTKa, BRHIOMPATh MECTa 3aKIaJaKd
OMO3HAKOB, OMNpeNesTh MX KOOPAWHATHl CIHYTHUKOBBIMM WM  HA3eMHBIMU
reofIe3NYeCKUMU  METOJaMH M COCTaBJIATh  KaTaJlorTM  KOOpAWMHAT  JJis
dboTorpamMmeTprIecKoi 00paboTKH

Braoems:

[IK-10.2/HBl HaBblkamMu  KOMIUIEKCHOH 00paOOTKM ¥  KOHTpPOJs  KadyecTBa
re0Ie3NIECKUX U TPABUMETPUUECKUX OTpeAeTICHUI

IIK-10.2/HB3 HaBblkaMH TEOPETHYECKOTO M MPAKTUYECKOTO peIIeHUs 3ajad B
npodeccuoHaNbHON 00IacTh

[1IK-10.2/HB6 HaBbikamMu WAEGHTHU(PHUKALNN KOHTYPHBIX TOYEK HAa MECTHOCTH
AIPOCHUMKE, METOIUKOW TMOJIEBOTO JEMM(PPUPOBAHUS W TPUBS3KA OIO3HAKOB
UCTIOJIb30BaHIEM COBPEMEHHBIX I'€0/Ie3UIECKUX MPHUOOPOB

o =

3. Mecto aucuumimabl B cTpykrype OII

Hucuunnuna (Mmonyns) b1.B.01.71B.03.02 «MeTtoabl a3po U KOCMHUYECKOW HaBUTAIMU» OTHOCHUTCS K
dbopMupyemMoli yyacCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH YacTh 00pa3oBaTeIbHON MPOTpaMMbl U
u3ydaercsi B cemecTpe(ax): 8.

B nmpomecce wu3ydeHMs AMCHMIUIMHBI CTYIACHT TOTOBUTCS K PEIICHWIO THIOB  3aaa4
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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8 cemectp 72 | 2 12 | 24 | 36 3auer
Bcero 72 | 2 [ 12 | 24 | 36

5. Conepxanue 1MCUUILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)
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« | 2|8 |EEE
| 5| £1]5E8%
HaumeHnoBanue pasjena, TeMbl o 2 2|2 § ;
s |5|5|5azE
S|z |c|afce
o | E | | 33 |EB &<
5| 2| 2|2 |532585
3] 5 o 8 |[E® 9 &
m | R |E |O |E%aE
Pa3gen 1. CucreMbl eTHHHIL U 6 2 2 2| IIK-10.1
KOHCTAHT IIK-10.2
Tema 1.1. Cuctema enuHHUI] U 6 2 2 2
KOHCTaHT
Paznen 2. Ipemepuani 24 4 8 12| IIK-10.1
HAOJIIJeHNH U CUCTEMBI IIK-10.2
KOOPAUHAT
Tema 2.1. Ddemepuant 24 4 8 12
HaOJIFONEHWI U CUCTEMBI
KOOpAMHAT
Paznen 3. [IpuHIunsI 18 2 6| 10| IIK-10.1
onpeneJeHusi U BbIOOpa opOUT [1K-10.2
Tema 3.1. [IpuHiuns 18 2 6 10
oIpeesieHus U BbIOOpa opOuT
Pa3znen 4. MeToabl 24 4 8 12| IIK-10.1
NpeABapUTEIbLHOI0 [1K-10.2
onpeneJeHusi opouT
Tema 4.1. Metonagnl 24 4 & 12
MIPEABAPUTEILHOTO OTPEICTICHUS
opouTt
Hroro 721 12| 24| 36

5.2. Conep:xkaHue pa3aesioB, TeM JMCHMIIMH U (JOPMBI TeKyIIero KOHTPOJIA

Pazoen 1. Cucmemul eOunuy u KOHCmMaHm

Tema 1.1. Cucmema eounuy u KOHCMAaHm

OpOuTta Kak HabOp MOCTOSAHHBIX. ['ayccoBa MM reJIMOIEHTPUYEeCcKasi TpaBUTAIIMOHHAS TOCTOSTHHASL.
AcTtpoHoMuYeckasi equHuIa. Pa3MepHOCTH, €TUHUIIBI U OTHOUICHUSI €IMHUIL. DTaJOHHbIE 3HAUYEHUS,
MOTPABKH, MOTPEIIHOCTH U cOOTHOIIEHUs. CucTemMa reIMoleHTPUYeCKUX MOCTOIHHbBIX GS.
['eonenTpuueckas rpaBuTaniioHHas nocrositnaass GM. CucteMa reoleHTpUYeCKUX MOCTOSHHBIX.
I'eonentpuueckas cucrtema noctoaHHbIX GE. ['eone3nueckre u rpaBUTallMOHHBIE TOCTOSIHHBIE.
[Toctosanbie JIyHbl. [locTOSITHHBIE TITTAHET.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOms

[TnceMenHsbIi Onpoc

Pazoen 2. Ipemepuovt nadnrodenuil u cucmemovt KOOpouHam

Tema 2.1. Dghemepuont HabnroOenull u cucmemovl KOOPOUHAM

Ne 000005981 Crpanuria 6 u3 13



CucTeMbl KOOPIUHAT M BPEMEHU. JIuHAMUYEeCKUil LIEHTP U TOYKa HaOMIoeHHsI. DKBAaTOPHAIbLHBIE
cepruieckre KOOpAHMHATH U CKOPOCTU. A3UMYyTalIbHAs UM TOPU30HTANIbHAS CHCTEMa KOOPAMHAT.
Bcemupnoe, apemepunnoe u aroMmHoe Bpemst. FOnunanckas nata u ee MoguQukanus. 3Be31H0e
BpeMsL. [ eonieHTpruecKrue KOOPANHATHI U CKOPOCTH TOUYKH HaOMIOAeHH. | eolleHTpruecKuit
napasiakc. ['eoneHTpuueckre koopanHaTsl U ckopoctu ConHua. I'enmoneHTpuueckue
IIPSAMOYTOJIbHBIE KOOPAUHATHI IJIAHET. | eIMOLEHTPUYECKUE ITPSMOYTOIbHBIE KOOpAUHATHI JIyHBI.
[Mpeneccus. Hyranus. Bapuanus mmpotsl unonrotsl. [InanetHas ab0eparius. 3Be31Has BeTUYUHA U
ApKOCTh 00BeKkTa. HabmronaeMocTh TaHHBIX.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TnceMenHsbIit Onpoc

Pazoen 3. Ilpunyunvt onpedenenusn u vioopa opoum

Tema 3.1. Ilpunyunel onpedenenus u bloopa opoum

Omnpenenenue u BEIOOp opOuT. HauanpHbIe MOJI0XKEHUSI U CKOPOCTh. BhIcoTa amekca u amores.
JlanbHOCTH M BpeMs mofieTa. /[Ba mojoxenus. 3aiaHue napaMeTpa Uil 3KCIEHTPUCUTETA OPOUTHI.
Omnpenenenre opOUTHI IO 3aIaHHON CTAPTOBOW CKOPOCTH, TIIAaBHOM MOTYOCH, BHICOTHI alieKca U yroil
pa3BopoTa TPAeKTOpPUH B Touke cTtapra. OpOuTa MUHHUAIILHON ckopocTH. CTapToBas M MOCa09YHAS
ckopoctu. Bpems nepenera 3emis-Jlyna. [lepureit u adenuii. CKOpoCTh M HampaBiieHHUE yXO/a.
[Toner k Benepe. [lonet k Mapcy. [TorpentHocTs B cTapToBO#i ckopocTu. OONeT miH mocaaka Ha
mnaHeTy uiu JIyny. D¢ GheKTHBHBIN paauycC MIIaHETHl WK CITyTHUKA. YTOJI pa3BOpOTa TPACKTOPHUH.
OO6neT naaHeThl C BO3BPALICHUEM.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TruceMeHHBIH onpoc

Pa3zoen 4. Memoowt npedeapumenvno2o onpeoeienus opoum

Tema 4.1. Memoovwl npedsapumenvrozo onpeoenerus opoum

®dynnameHTansHble ypaBHeHus Jlamnaca. [lepBoe npubmkenue u ero ynyumienue. Metoas
Jlarpanxa, ['aycca u I'u66ca. ®ynnameHTanpHble ypaBHEHUS U uX pemieHue. [lepoe mpubnmkenue
u ero ynyuuienue. {uddepennmansuas koppekuus Jlarpanxka-Iaycca-I'udoca.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TruceMeHHBIH onpoc
PacuetHo-rpaduueckas padora

6. ITopsinok nmpoBegeHUs MPOMEKYTOUHOM aTTeCTANMHI
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[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem, 8 cemecmp.

7. OnleHOYHbIE MATEePUAJIbI TEKYLIEr0 KOHTPOJIA

Pazoen 1. Cucmemvl eOunuy u KOHCHaHm
Konmponupyemvie U/JK: I[IK-10.1 IIK-10.2

Tema 1.1. Cucmema eOunuy u KOoncmaunm
®dopma KOHTPOJISI/0TICHOUHOE CpeacTBO: [TncbMeHHBIN ompoc
Bonpocsi/3ananus:
1. Op6uta Kak HaOOp MOCTOSHHBIX.
2. l'ayccoBa wiiu TeIHoIeHTpUYECKast TPABUTAIIMOHHAS TTOCTOSTHHAS.

3. ActpoHOMHUYECKas eIuHMIA. Pa3MepHOCTH, €AMHUIIBI M OTHOLIECHUS €IMHUI. JTAJIOHHbBIC
3HAYEHUs, TOTIPABKHU, TOTPEITHOCTH ¥ COOTHOIIICHUS.

4. CuctemMa reIMoIeHTPUYECKUX MOCTOSSHHBIX GS.

5. Teouentrpuueckass rpaBuranronHas nocrossHHas GM. CuctemMa TreoUEeHTPUYECKUX
MOCTOSIHHBIX. ['eonieHTprueckas cucreMa noctostHubIX GE.

6. FCOI[G?)I/I‘ICCKI/IG U T'paBUTAIIUOHHBIC ITOCTOAHHBIC.
7. Iloctostnubie JIyHbl. [IocTOSIHHBIE TJIAHET.

Pa3zoen 2. Ihemepuovt nadaw00eHuIl u cucmemvl KOOPOUHaAmM
Konmponupyemvie U/JK: I[IK-10.1 IIK-10.2

Tema 2.1. Dghemepuovt nabaooenuti u cucmemvl KOOPOUHAM
dopma KOHTPOJISI/OTICHOUHOE CpeacTBO: [InchkMeHHBIN ompoc
Bonpocsi/3ananus:
1. CucteMbl KOOpWHAT ¥ BpeMeHH. JIMHaMHYeCKU IIEHTP U TOYKa HAOTIOACHMUS.
2. DkBaTopHabHbIE cPepruuecKre KOOPAUHATHI U CKOPOCTH.
3. A3uMmyTanbHas WIK TOPU30HTAIIbHASI CUCTEMA KOOPAUHAT.
4. BcemupHoe, 3emepunaHoe u aromHoe Bpems. FOnmaHckas natra v ee MOAU(UKAIIUSL.
3BE3HOE BpeEMsL.
5. TeoueHTpuueckre KOOPAMHATHI W CKOPOCTH TOYKM HAOMIONCHHS. [eoleHTpUdecKuii
napasiakc. ['eoneHTpuueckue koopanHaTsl U ckopoctu ConHua.

6. IlenuoLeHTpUYECKHE MPSAMOYTOJbHBIE KOOpAMHATHl IUIaHET. [ennoneHTpuyeckue
IIPSAMOYTOJIbHBIE KOOpAUHATHI JIyHBIL.
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7. Ilpeneccus. Hyranus.
8. Bapuanust mmpots! uaonarotsl. [InanetHas aboeparusi.
9. 3Be3Hast BEMUYHMHA U IPKOCTh 00bekTa. HabmogaeMocTs JaHHBIX.

Pazoen 3. Ilpunyunvt onpedenenusn u vioopa opoum
Konmponupyemvie H/IK: 1IK-10.1 11IK-10.2

Tema 3.1. Ilpunyunel onpedenenus u ebloopa opoum
dopma KOHTPOJIs1/0LIeHOYHOE cpesicTBO: [IMchbMeHHBIH ompoc
Bomnpocsi/3ananus:
1. Onpenenenue 1 BEIOOP OPOUT.
2. HavanbHble OJIOKEHUSI U CKOPOCTh. BricoTa anekca u anores.
3. JlanbHOCTB U BpeMs nojeTa. /[Ba nonoxeHusl.

4. 3amaHue mapamMeTpa WIHM 3KCIIEHTpUCUTETa opOuThl. OnpeneneHrue opoOUTHI 10 3alaHHON
CTapTOBOM CKOPOCTH, IJIABHOM IOJIYOCH, BBICOTHI aleKca U yrojl pa3BopoTa TPAeKTOPUU B TOUKE
cTapra.

5. Opbura MmuHHanbHON ckopocTH. CTapToOBas M MOCa0YHast CKOPOCTH.

6. Bpems nepenera 3ems-Jlyna. [lepureit u adenuii. CkopocTh U HAIIpaBJICHUE YXO/a.
7. Iloner k Benepe. Iloser k Mapcy.

8. [TorpenHoCTh B CTAPTOBOM CKOPOCTH.

9. Obner wnu mocaaka Ha 1wiaHety wid Jlyny. D¢¢exkTUBHBIN paanyc IUTaHETHl MU
CITyTHHKA.

10. Yron paszBopora Tpaekropuu. OOJET MIaHETHl C BO3BPALICHUEM.

Pazoen 4. Memoowt npedsapumenvhozo onpeoenenus opoum
Konmponupyemvie H/IK: 1IK-10.1 1IK-10.2

Tema 4.1. Memoowsl npedsapumenvrno2o onpedeieHus opoum
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: [IMchbMeHHBIN ompoc
Bomnpocsi/3ananus:
1. ®ynnamentansuble ypaBHeHus Jlamiaca. [lepBoe npubnmkeHne U ero yiydlieHue.
2. Metoas! Jlarpamxka, I'aycca u ['m66ca. dyHnnameHTanbHbIE ypaBHEHUS U MX pEIICHUE.
[lepBoe mpuOIMKEHUE U €T0 YITydIlIeHHUE.
3. Muddepennmanbuas koppekius Jlarpanka-I'aycca-I'mo0ca.
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas padora
Bomnpocsi/3ananus:
1. Coznanue nebecHoii cuctemsl koopaunat (HCK) meromom PC/Ib
2. Omnpenenenne napamerpoB Bpamenus 3emun (I1B3) meromom nazeproit nokammu JIyHbI
(JIJLD)
3. Onpenenenne [1B3 meTogom nazepHoii tokanuu cryTHUKOB (JIJIC)
4. 3Be3nHas QyHIaMEHTalbHAas cucTeMa KoopanHat. @yHaaMeHTanbHbIN Karasor 38e31 FKS
5. Actpomerpuueckuii sxcriepumeHT [UIITIAPKOC — onpenenenne napaiakcoB 3BE3/1
6. Actpomerpuueckuii sxcnepumenT ['MIIIIAPKOC — onpenenenne xoopaunar 118 000
3BE3]
7. Actpomerpudeckuii sxkciepuMeHT I UITITAPKOC - «3xcnepument Tuxo»
8. IlogroroButenbHbie paboThl K actpomeTpuueckoMy skcriepumenty ['MITITAPKOC, uens
3TUX padboT

9. OmeHka KavyecTBa pEe3yJIbTATOB, IMOJYYCHHBIX IO HAOTIOACHHUSAM acCTPOMETPHUYECKOTO
skcnepumenta ' UTITTAPKOC
10. Onpenenenne [1B3 metonamu GPS u [JIOHACC
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11. Kocmuueckuii teneckon «Keruiep»

12. 3agaun KocMuYeCcKoro actpoMmeTpuieckoro sxkcnepumenta O3MPUC
13. IIpo6nemsl coznanus 3CK

14. TIIpoext GAIA

15. IIpobnemst coznanus HCK

16. IIpoext DIVA

17. IIpoext FAME

18. IIpoext SIM

19. ActpoMeTpusi KOCMUYECKOTO Telleckomna «Xao0m»
20. Kocmuueckue PCIIb

21. Actpometpus ¢ noBepxHOCTH JIyHBI

22. Bnusaue ommOOK COOCTBEHHBIX IBIMIKEHUI 3BE3I Ha TOYHOCTH Karaioros. CHIKeHue
BJIMSIHUS OITMOOK COOCTBEHHBIX JBH)KEHUH 3B€3]1 HA TOUHOCTH KaTajloroB 3BE3]]

23. Teneckompl, UCIOJb3yeMble JUIsI ACTPOMETPUYECKUX HAOMIONEeHMA: pedpakTop;
pedaexrop; paguoreneckon; paruouHTephepoMeTp

24. MeToapl pErHCTpaliK TOJIOKCHUH HAOII0MaeMbIX OOBEKTOB: (POTOAICKTPUUCCKHUH;
dbotorpadpuuecknii; [13C —mpueMHUKH

25. @akrtophl, BIUAIOIMINE HAa HWCKWKCHHWE HANpaBlICHUN HAOMIOJAEMBbIX OOBEKTOB:
acTpoHOMHUYecKass pedpakuus; acTpoOHOMHYECKas adeppalus; acCTPOHOMHUYECKHH Mapalljiakc;
CWJIbHbIE TPaBUTAILIMOHHBIE MOJIS

26. I'eomeTpuyeckast HeOecHasi cUCTeMa KOOPJIMHAT: KaTajor KOOPAWHAT BHETAJaKTHYECKUX
PaMOUCTOYHUKOB

27. HebGecHast cucteMa KOOpJIMHAT M €€ OPHEHTAIIHS B IPOCTPAHCTBE

28. 3eMHasi TPUHBUYCKAs CHCTEMA KOOPJIMHAT U €€ OPUEHTAIUs

29. HUcmonb3oBaHUE aCTPOMETPUUYECKUX HAOMIONCHUN ISl W3YyYEHUsS TeOAMHAMHUYECKHUX
IIPOLIECCOB

30. Mcmonp30BaHue acTPOMETPUUYECKUX HAOTIONEHUH ISl pEIICHHS 3a/1a4 T€0/Ie3UN

8. OueHouyHbIe MaTepHAJIbI IPOMEKYTOYHOI aTTeCTANMHU
8 cemecmp, 3auem
Koumponupyemwvie U/IK: IIK-10.1 IIK-10.2
Bomnpocei/3ananus:
1. Op6ura kak HabOp MOCTOSHHBIX.
2. l'ayccoBa wiiu TeroIeHTpUYECKast TPaBUTAIIMOHHAS TOCTOSTHHAS.
3. ActpoHOMUYecKas enuHUIA. Pa3MepHOCTH, €TUHUIIBI M OTHOILICHUS STUHUIL.
4. DTanoHHbBIE 3HAUYCHUS, TIOMIPABKH, TIOTPEITHOCTA U COOTHOIICHHUS.

5. Cucrtema reauoreHTPUIEeCKUX NOCTOAHHBIX GS.

6. leouentrpuueckass rpaButanroHHas nocrossHHas GM. CuctemMa TeoUEeHTPUUYECKUX
noctosiHHbIX. ['eoneHTpuueckas cuctema noctosiHHbIX GE. Teonesmveckre W TpaBUTAIIMOHHBIC
MMOCTOSIHHBIE.

7. Ilocrostnubie JIyHsl. 1locTOsAHHBIE IITAHET.
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8. CucteMbl KOOpAMHAT U BpeMeHH. [IMHaMUYeCKHid IEHTP U TOYKa HAOIIOACHHUS.
9. DkBaTopuanbHbIe chepruuecKrue KOOPIAUHATHI U CKOPOCTH.
10. AsumyTanbHas WIM TOPU30OHTAIIBHAS CUCTEMA KOOPIMHAT.

11. BcemupHoe, 3pemepunnoe u aromHoe Bpems. HOnmmaHckas nmara u ee moauduxanms.
3BE3HOE BpeEMSL.

12. T'eonieHTpUYECKUE KOOPIUHATHI K CKOPOCTH TOUKH HAOTIONCHMS.
13. T'eonenTprueckuii napamiakc. [ eonieHTpuyecKkre KoopauHarsl U ckopoctu ColHIa.

14. TenuoueHTpUYECKHE NPSMOYTOJIbHBIE KOOPAMHATHI IUIAHET. [ ennoIeHTpruYeCcKue
MPsIMOYTOJIbHBIE KOOPAUHATHI JIYHBI.

15. llpeueccus. Hyrauus. Bapuanus mmmpotsl uaonrotsl. [InanerHas aboepanusi.
16. 3Be3nHas BeTMYMHA U SIPKOCTh 00bekTa. HabmonaeMoCcTh TaHHBIX.

17. Onpenenenue u BeIOOp opobuT. HauanbHbIE TIOJOKEHUS U CKOPOCTD.

18. BricoTa anekca u anores. JlanbHOCTb ¥ BpeMs 1oyieTa. J[Ba noaoxeHus..

19. 3aganue mapameTpa WK 3KCLHEHTpUCHTETa opOoUTHL. OmpeneneHre opOUTHI MO 3aaHHON
CTapTOBOM CKOpPOCTH, IVIJABHOM IOJIyOCH, BBICOTBHI alleéKca U yrojl pa3BopoTa TPAEKTOPUU B TOYKE
cTapra.

20. Opbuta MUHHATBHOH ckopocTu. CTapToBast ¥ OCAJOYHAsI CKOPOCTH.
21. Bpewms nepeneta 3emis-Jlyna. [lepureii u adgenuii. CkopocTh 1 HaIllpaBiIeHUE YXO/a.
22. Ilonet k Benepe. Ilonetr k Mapcy. [lorpenHocts B cTapTOBOM CKOPOCTH.

23. O6ner wnm mocaaka Ha miaHery wiu JlyHy. D¢(dexkTUBHBIN paguyc IUIAHEThl WM
CITyTHHKA.

24. Yron pazBopota TpaekTopuu. OOJEeT TUTAHETHI C BO3BPAIICHUEM.
25. ®ynnameHTanpHbIe ypaBHeHus Jlamnaca. [lepBoe npuOamkeHne U ero yiydIieHue.

26. Metoasr Jlarpanxa, ['aycca u ['mb6ca. dyHnaMeHTalIbHBIE YPABHCHHS M UX pEIICHUE.
[lepBoe mpuOIMKEHUE U €T0 YITydIlIeHHUE.

27. InddepennmanbHast koppekuus Jlarpamxka-I'aycca-I'ndoca.

9. MaTepuajibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCKoe odecneyeHue U CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTypPbl
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OcHoenas rumepamypa

1. SAmkun C.H. Hebecnas mexanuka: yyeOnoe nocobue. / C.H. Smxun. - MUUT'AuK, 2014. -
270 - 978-5-91188-061-3. - TekcT: HENOCPEACTBEHHBI.

2. AntonoBuy K.M. Mcnonb30BaHue CITyTHUKOBBIX PaJMOHABUTAIMOHHBIX CUCTEM B reoze3un. B
2-x 1. T. 1. Monorpagus. I'OY BIIO "Cubupckas rocygapcTBeHHasi reope3ndyeckas akaaemus'". /
K.M. AmnronoBuu. - OI'VII "Kaprreouentp", 2005. - 334 - 5-86066-072-3 (1.1). - Tekct:
HEIOCPEACTBECHHBIM.

3. AnronoBuu K.M. VMcnons30BaHne CIIyTHUKOBBIX paJHMOHABUTAIIMOHHBIX CUCTEM B reosie3uu. B
2-x 1. T. 2. Monorpagus. I'OY BIIO "Cubupckas rocygapcTBeHHasi reoie3ndeckas akaaemus'. /
K.M. AmnronoBuu. - OI'VII "Kaprreouentp", 2006. - 360 - 5-86066-077-4 (1.2). - Tekct:
HEIOCPEACTBECHHBIM.

4. Tenuke A.A. I'moGaibHbIE CITyTHUKOBBIE CHCTEMBI OIPECIICHUS MECTOMOJOKEHUS U HX
npumenenne B reoxe3uu. / A.A. Tenmke, ['I. IloGemuuckmii. - 2-e¢ wu3n., mepepab. u jgom. -
W3narensctBo Kaprreonentp, 2004. - 351 - 5-86066-063-4. - TekcT: HEMOCPEACTBEHHBIH.

Jlononnumenvuas numepamypa

1. Smkun C.H. CnytHukoBasi rpagueHTomMeTpust u cucteMbl "CrnyTHUK - CryTHUK'": YdeOHOe
nocodbue. / C.H. SAwmkun. - MHUUTAuK, 2009. - 112 - 978-5-91188-020-0. - Tekcr:
HEMOCPEICTBEHHBIN.

9.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «UHTEepHET», K KOTOPHIM 00ecneuynBaeTcs
AOCTYN 00YyYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanubix
1. https://Ims.miigaik.ru - Cuctema auctanimonHoro ooyueruss MUNTAuK

Pecypcor « Unmeprnem»

1. http://pvz.vniiftri.ru/bull A_Q.php - LenTtp cBomHOI 00pabOTKH U OnpeAeTeHHs TapaMeTpoB
BpameHuss 3emun [nmaBHOro merponorumueckoro ueHtpa locymapcrBenHoit CiyxObsl Bpemenw,
Yacrots! 1 onpenenenus napamerpos BpaueHus 3emin (LCOO IIB3 I'MII I'CBY)

2. https://iaaras.ru/ - UuctutyT npuknagaaon acrpoaomun PAH
3. https://ro-edu.ru/ - ®enepanpHbiii mopran «Poccuiickoe odpazoBaHue»

4. https://www.iers.org/IERS/EN/Home/home node.html - Caiit MexmyHapogHoil CITy>KObI
Bpamienus 3emun (International Earth Rotation Service, IERS

5. http://www.iprbookshop.ru - DnekrponHas 6ubIMOTEUHAsI CHCTEMA

9.3. [IporpammHoe o0ecniedeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUIIUHE

Ilepeuens npocpammrnozo obecneyeHus

(0OHOBNIEHUE NPOU3BOOUMCSI NO Mepe NOSBNeHUs. HOBbIX 8ePCULL NPOSPAMMbL)
He ucnonb3yercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM

(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3yercs.

9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

CMellanHbIA TUIT
WNHuTepakTuBHAs MaHEeNb - 2 MIT.
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MenoBas nocka - 2 IIT.
10. MeTonnyeckue yKazaHusi 10 OCBOCHHUIO IMCIUIIMHBI (MOXYJIA)

C uenpio yCHEenHoro OCBOCHUSI JAHHOTO IPeMETa CTYIEHTY HEOOXOIMMO BBITMOIHSTH JIOMAIlIHUE
paboTHI MO YKa3aHHBIM MpEnojaBaTessiM TeMaM M IMPEICTaBICHHBIM Ha 3aHATHSIX MarepuanaM. J[is
Oosee  yCHEIIHOTO  BBIMOJHEHUS ~ pabOThl  CTYIEHTY  Mpeajaraercs  HCIOJIb30BaHUE
y4eOHO-METOJMUYECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKa3aHHOM TeMe.

CaMocTrosTenbHast paboTa CTyJICHTOB ONUCHIBACTCS U PETYIUPYETCS:

- MeronnyeckuMu peKOMEHIAUSIMU IO JUCIUILIUHE;
- MeronuyeckuMu pEeKOMEHJAIMAMHU IO OpPraHU3alil CaMOCTOSTENIbHON pabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0pOBBSl  ayAMTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIUMW, TMpPEe3eHTalluid, BHACO- M aygAuOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MoAOUPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl WHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH NMCUX0()U3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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