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
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 16 (beBpaJISI 2024 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
TEOJE3UYECKUI1 MOAYJIb

«B1.B.02.71B.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): 2024

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

O0beM: B 3aUETHBIX €OUHUIAX: 4 3.€.
B aKaJIeMHUYeCKuX yacax: 144 ak.4.

Mocksa, 2024
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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 [Tonosues O. B. Paccmotpeno | 11.12.2023, Neo
(baxynsrer YUYEHOTO COBETA 7/23
¢axynbTera
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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-6 CnocobGeH BBIMONHATH KOMIUIEKC paboT MO IJIaHOBO-BBICOTHOM TMOATOTOBKE MAaTepHAaiOB
a’pPOKOCMHMYECKUX U Ha3eMHBIX (POTOrPaMMETPUUECKHX ChEMOK

[IK-6.1  Ilmammpyer paboThl 1O  IUIAHOBO-BBICOTHOM  TIOATOTOBKE  MaTepuajoB
a’POKOCMUYECKUX M Ha3eMHBIX (POTOrpaMMETPHUUECKUX ChEMOK

3namu:

[1K-6.1/313 [1nanupoBaHue MPOU3BOACTBEHHBIX 3a/1a4 B MPO(HECCHOHAIBHON 001aCTH
Ymemns:

[1K-6.1/YMm3 TlnanupoBaTh MpOU3BOJACTBEHHBIE 3a71aul B PO ECCUOHATBLHOM 00acTu
Braoems:

[1K-6.1/HB2 HaBbIikamMu COCTaBIICHUSI TEXHUYECKHUX 3aIaHUK U IPOTpaMM padboT

[1K-6.1/HB4 HaBbikaMu MIaHUPOBAHUS IPOU3BOACTBEHHBIX 33]a4 B MpodeccnoHaIbHON
obnacTtu

[1K-6.2 OpraHu3oBbIBa€T U BBHINOJHSAET pabOTHl 1O IUIAHOBO-BBICOTHOW MOATOTOBKE
MaTepHajoB a3POKOCMHUECKUX U HA3€MHBIX (POTOrPaMMETPUIECKIX CHEMOK

3namo:

I1K-6.2/304 MeToauKu, METOIBI U TEXHOJIOTHH ITOATOTOBKHU IIAHOBO-BBEICOTHOM OCHOBBI

JUTSL IPUBSI3KU TAHHBIX AUCTAHIIMOHHOTO 30HIUPOBAHUS

[1K-6.2/3u5 Metoas! npeoOpa3oBaHUs KOOPIUHAT U3 Pa3IMYHBIX CUCTEM

[1K-6.2/306 TpeGoBaHUs K TOYHOCTH MOJIYICHHUS KOHEUHBIX JaHHBIX

Ymemo:

[1K-6.2/YMm3 [IpuMeHATh MpaKTUYECKUE aCTIEKThI PEIICHUS 3a/1a4 B TPodeccHoHaIbHOM
obmnactu

[1K-6.2/Ym4  PabGorath Ha  CHENUATU3UPOBAHHOM  OOOpPYIOBAHHH,  HCIIONB3YS
CHEIHUATH3UPOBAHHOE TPOTPAMMHOE 00ecIIeueHIe

[1K-6.2/YM5 BBIIOMHATE ONpeAesieHus] KOOPIAUHAT U BBICOT TOYEK IJIAHOBO-BBICOTHOTO
OCHOBaHHUSI
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Braoems:

[1K-6.2/HB3 HaBblkaMM TEOPETHYECKOTO U TPAKTHYECKOTO PEIICHUS 3a1ad B
npodeccroHanbHOM 00IacTH

[1K-6.2/HB4 Ananu3 00eCriedUeHHOCTH paiioHa padoT IJIaHOBO-BBICOTHOW OCHOBOM

[1K-6.2/HBS5 Bpi6op 1 o60cHOBaHME MeToJa AHAINW3 KOMIUIEKTA MIOCTAaBKA MaTepUaoB
133 reope3nueckoil MPUBSA3KH JAHHBIX IUCTAHIIMOHHOTO 30HINPOBAHHUS

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrummaa (Moxyne) B1.B.02.J1B.03.02 «MeTtoapl a3po U KOCMHYECKOW HaBUTAIIUW») OTHOCHTCS K
dbopmupyemoil yuacTHUKaMH 00pa30BaTeIbHBIX OTHOLICHHUM YacTu o0pa3oBaTelbHON MpOrpaMmbl U
n3ydaercs B cemecTtpe(ax): 7.

B nmpomecce wu3ydeHMss AMCHMIUIMHBI —CTYIAEHT TOTOBUTCS K PEIICHMIO THUIOB  3aaay
npodecCHOHAIBHOW  AedaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM auCUMIJIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI

2
<
= =
2 12 |z |E |o s
3 o = = te) 5
o) o) & = < )
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= = < g = =
8 —_ 8 ~|9 == g —~ S~
— — ot ot —
I[Tepuon Za|lg=|e 8|5 8l28] S 3
23 ECLH) 2|8 s|5 S o &
00y4eHust FEIEC|IE 2o Zle B =
:: w Q g 3 N
< s S = e >
= g = 2 33 S
8 8 |12 |E |E | 2
o O = = < Q
&} &
=
7 cemecTp 144 | 4 15 [ 45 | &4 3auer
Bcero 144 | 4 15 | 45 | 84

5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHIH
("9achl TPOMEKYTOUHOM aTTECTAINHA HE YKa3bIBAIOTCS)

< |8 2
E g
= | & |E2¢&
= | E|Q |82 ECX
= =) 5 o 0O
= | 2|5 |588
= | 8| 2|88
= O
HaumeHnoBanue pasnena, TeMbl b 2 2 |29 o
2| 2|8 |288 4
é Q =) = < =2
(&) = o l'.<“ = E
Q = B e [
= E O |55 28
@] [P
2 g 5 e |E 8 &5 &
(] ~ < E < > c>,,‘ o
Q 9] (=" < E& O &
aa] = = O |IE 38 &akE
Pa3pen 1. CucreMBl eTMHUI U 17 2 5| 10| IIK-6.1
KOHCTAHT I1K-6.2
Tema 1.1. CucremMa equHHI U 17 2 5 10
KOHCTAHT
Pasnen 2. dpemepuasi 38 4| 10| 24| IIK-6.1
HA0JIONEeHUH M CHCTEMBI I1IK-6.2
KOOPIAMHAT
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Tema 2.1. Ddpemepupl 38 4| 10| 24
HAOIONCHUN U CHCTEMBI
KOOpJIUHAT

Pasnen 3. lIpyHuunsl 44 4| 15| 25| IIK-6.1
omnpeneeHus 1 BbIOOpa opouT [1K-6.2
Tema 3.1. [IpuHIMTIBI 44 41 15| 25
ompeeeHUs U BEIOopa opouT
Pasznen 4. Metoabl 45 5| 15| 25| IIK-6.1
NMpeABaAPUTENIbLHOIO [1K-6.2
omnpeneeHus opouT
Tema 4.1. MeTozsl 45 51 15| 25
MIPEIBAPUTEIHLHOTO OTPEACTICHUS
opout

Hroro 144 15| 45| 84

5.2. Conep:kanue pa3aesoB, TeM JUCHHUILUIMH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pazoen 1. Cucmemvl eOunuy u KOHCHaHm

Tema 1.1. Cucmema eOunuy u KOHCmaunm

Op6wuta kak Habop MOCTOSHHBIX. ['ayccoBa MM remoLeHTpruYecKas IpaBUTAIIMOHHAS TOCTOSTHHAS.
AcTpoHOMHYECKas equHUIA. Pa3MepHOCTH, €IMHUIBI U OTHOLUEHUS €ANHULL. DTAJOHHbIE 3HAYEHNUS,
IIONPABKH, IOTPEMIHOCTH U COOTHOILIEHUA. CHucTemMa reJInoleHTpUYECKUX MOCTOIHHbBIX GS.
I'eonenTpuueckas rpaButanionHas nocrossHHasgs GM. Cuctema reolieHTpUYEeCKUX OCTOSHHBIX.
I'eouenTpuueckas cucrema nocrodHHbIX GE. I'eonesnueckne u rpaBUTalMOHHBIE TIOCTOSIHHBIE.
ITocrostaabie JIyHbl. IlocTOSAHHBIE TTAHET.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[TruceMeHHbIH onpoc

Pa3zoen 2. Ihemepuovt nada00CeHUIL U cucmeMbl KOOPOUHAM

Tema 2.1. Dghemepuovl nabaooenuti u cucmemvl KOOPOUHAM

CucTeMbl KOOPIUHAT ¥ BpEMEHU. JIuHAMUYEeCKUil IEHTP U TOYKa HaOIIONeHHsI. DKBAaTOPHAIbHBIE
ceprudeckre KOOpAHMHATH M CKOPOCTU. A3UMYyTallbHas UM TOPU30HTAIbHAS CHCTEMa KOOPAMHAT.
Bcemupnoe, apemepunnoe u aroMmHoe Bpemst. FOnunanckas nata u ee MoguQukanus. 3Be31H0e
BpeMs. [ eonieHTpruecKrue KOOPANHATHI U CKOPOCTH TOUYKH HAOMIOAeHHS. | €OlleHTprYeCKuit
napasiakc. ['eoneHTpuueckre koopanHaTsl U ckopoctu ConHua. I'enmoneHTpuueckue
IIPSIMOYTOJIbHBIE 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 ompoc

Pazoen 3. Ilpunyunvt onpedenenusn u vloopa opoum
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Tema 3.1. Ilpunyunet onpedenenus u ebloopa opoum

Omnpenenenue u BEIOOp opOuUT. HauanmpHbIe MOJ0XKEHUS U CKOPOCTh. BricoTa amekca u amores.
JlanbHOCTH M BpeMs mofieTa. /[Ba mojoxenus. 3aiaHue napaMeTpa Uil 3KCLEHTPUCUTETa OPOUTHI.
Omnpenenenre opOUTHI IO 33IaHHON CTAPTOBOW CKOPOCTH, TIIAaBHOM MOTYOCH, BBICOTHI alieKca U yrol
pa3BopoTa TPAeKTOPUH B Touke cTtapra. OpOuTa MUHHAIILHON cKopocTH. CTapToBas M MOCa09YHAS
ckopoctu. Bpems nepenera 3emis-Jlyna. [lepureit u adenuii. CKOpoCcTh U HampaBiIeHHUE yXO/a.
[Tonet x Benepe. [Tonet k Mapcy. [TorpentHocTs B cTapToBO#i ckopocTu. OONeT min mocaaka Ha
maHeTy uinu JIyny. D¢ GheKTHBHBIN paanycC MIIaHETHl WM CITyTHUKA. YTOJ pa3BOpOTa TPACKTOPHUH.
OO6neT naaHeThl C BO3BPALICHUEM.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TruceMeHHBIH onpoc

Pa3zoen 4. Memoowvt 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 peuieHue. [lepoe mpubnmkenue
u ero ynyuuienue. {uddepennmansuas koppekuus Jlarpanxka-Iaycca-I'udoca.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TruceMeHHBIH onpoc

PacueTtHo-rpaduueckas padora

6. Illops1oK NpoBeIeHUsI MPOMEKYTOYHOM aATTeCTAIIUMN

[Topsimox  mpoBeAeHHUS TMPOMEKYTOUHOM  aTTeCTalMM  pPEerIaMeHTUPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHBEpPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aloUIMXCcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO 00pa3oBaHWs — IporpamMmam OakajlaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (eaeparbHOM TOCYIapCTBEHHOM OIOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusi «MOCKOBCKHI TOCYIapCTBEHHBI YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opra"nuzaius 1 NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecranuu OOydyaromuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (QeneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BAaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3uu M KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 30 u JJOT».

Hpomeofcymowaﬂ ammecmayust. 361'-!61’1’1, 7 cemecmp.

7. OueHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pa3zoen 1. Cucmemul eOunuy u KOHCmMaHm
Koumponupyemvie /K 11K-6.1 IIK-6.2
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Tema 1.1. Cucmema eounuy u KOHCMAaHm
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: [IMchbMeHHBIN ompoc
Bomnpocsi/3ananus:
1. Op6uta kak HabOp MOCTOSHHBIX.
2. 'ayccoBa WM TeTMOLEHTPUYECKAs TPAaBUTALIMOHHAS TTOCTOSIHHASL.
3. AcTtpoHoMuYecKas equHuIa. Pa3MepHOCTH, €IMHULIBI M OTHOILICHHS €UHULL. JTaJOHHBIC
3HAYEHUs1, MOMPABKU, TOTPEUTHOCTH U COOTHOILCHHUS.
4. CucreMa reJIMoIEeHTPUIECKUX OCTOSHHBIX GS.
5. Teouentpuueckas rpaBuTauroHHass moctosHHas GM. CucreMa TreoleHTPUUECKUX
MOCTOSIHHBIX. [eorieHTpruyeckas cucteMa noctossHubix GE.
6. ['eofe3nyeckue U rpaBUTALIMOHHBIE TOCTOSTHHBIE.
7. Ilocrostnuble JIyHsl. 1locTOsAHHBIE IITAHET.

Pazoen 2. Ipemepuovt nadnrodenuil u cucmemovt KOOpouHam
Koumponupyemvie /K 11K-6.1 IIK-6.2

Tema 2.1. Dghemepuont HabnroOenull u cucmemvl KOOPOUHAM
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: [IMchbMeHHBIN ompoc
Bomnpocsi/3ananus:
1. CucteMbl KOOpAMHAT ¥ BpeMeHH. JIMHaMUYEeCKUI IICHTP U TOYKa HAOIIONCHUS.
2. DkBaropHualibHbIE C(hepuUeCKre KOOPIUHATHI K CKOPOCTH.
3. A3umyTanbHasi WK TOPU30HTAJIbHASI CUCTEMa KOOPIUHAT.
4. BcemupHoe, adeMepuaHoe W aromMHoe Bpems. FOnmmaHckas mara u ee MomudUKaIus.
3Be3HOE BpeMsI.
5. TeomeHTpuueckue KOOPAMHATHI M CKOPOCTH TOYKHM HaOmIoneHus. [ eoneHTpuyecKuit
napaiakc. ['eoneHTpuueckre KoOopaAuHaThl U ckopocth CosHIa.
6. [lennoueHTprueckue NPSIMOYTOJIBHBIE KOOPAMHATHl IUIAHET. [ enuouleHTpHYecKue
MPSAMOYTOJIbHBbIE KOOpAUHATHI JIyHBI.
7. Ilpeueccus. Hyranus.
8. Bapuanust mmpotsl uaonrotsl. [InanerHas aboepanusi.
9. 3Be3nHas BeIMUMHA U IPKOCTH 00bekTa. HabmomaeMoCcTh JaHHBIX.

Pas3zoen 3. Ilpunyunwt onpedenenus u evioopa opoum
Koumponupyemwvie UJIK: IIK-6.1 1IK-6.2

Tema 3.1. Ilpunyunwsi onpedenenus u bibopa opoum
®dopma KOHTPOJISI/OTICHOUHOE CpeaCcTBO: [InchkMeHHBIN ompoc
Bonpocsi/3ananus:

1. Onpenenenuie u BLIOOP OPOMUT.

2. HauanpHble NOJI0KEHUS U CKOPOCTh. BricoTa anekca u anoresl.

3. JlanbHOCTH 1 BpeMms nosieTa. J[Ba moyioKeHus.

4. 3amanue mapaMmerpa WIH dKCHEHTpUcuTeTa opoutsl. OnpenencHue OpOUTHI MO 3aJaHHON
CTapTOBOM CKOPOCTH, ITIABHOM IOJIyOCH, BBICOTBHI alleKCca U Yrojd pa3BOpOTa TPAEKTOPUH B TOUYKE
crapra.

5. Opbuta MuHUaIBEHOM cKOpoCcTH. CTapTOBas U MOCAIOYHAS CKOPOCTH.

6. Bpems nepenera 3emns-Jlyna. [lepureit u adenuii. CKOpoCTh U HarpaBlieHHE yXO/a.

7. Ilonet k Benepe. [loser k Mapcy.

8. IlorpemHocTh B CTapTOBOI CKOPOCTH.
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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
Koumponupyemvie /K 11K-6.1 IIK-6.2

Tema 4.1. Memoowsl npedsapumenvrno2o onpedeieHus opoum
dopma KOHTPOJIs1/0LIeHOYHOE cpesicTBO: [IMchbMeHHBIN ompoc
Bomnpocsi/3ananus:
1. ®ynnamentansublie ypaBHeHus Jlamaca. [lepBoe npubnmkeHne U ero yiydlieHue.
2. Metoap! Jlarpamxka, I'aycca u ['m606ca. dyHnnameHTanbHbIE ypaBHEHUSI 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 nebecHoit cuctemsl koopaunat (HCK) meromom PC/Ib
2. Omnpenenenne napamerpoB BpameHus 3emun (I1B3) meromom nazepnoit nokamuu JIyHbI
(JIJLD)
3. Onpenenenne [1B3 meTogom nazepHoit tokanuu cryTHUKOB (JIJIC)
4. 3Be3nHas GyHIaMEHTalbHAas cucTeMa KoopanHat. @yHaaMeHTalbHbIN Karasor 38e31 FKS
5. Actpomerpuueckuii sxcriepumeHT [ UTITIAPKOC — onpenenenne napauiakCoB 3BE3/1
6. Actpomerpuueckuii sxcnepumenT ['MIIIIAPKOC — onpenenenne xoopaunar 118 000
3BE3]
7. Actpomerpuueckuii sxkciepuMeHT I UITITAPKOC - «3xcnepument Tuxo»
8. IlogroroButenbHpie paboThl K actpomeTpuueckoMy skcriepumenty ['MITITAPKOC, uens
3TUX paboT
9. OueHka kauecTBa pe3yJabTaTOB, MOJYYEHHBIX IO HAOIIONEHUSM AaCTPOMETPHUECKOTO
skcriepuMmenTta [ UTTITAPKOC
10. Onpenenenne [1B3 metonamu GPS u [JIOHACC
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. Bnusiaue ommOOK COOCTBEHHBIX IBIMIKEHUI 3BE3X Ha TOYHOCTH Karaioros. CHukeHue
BIIMSIHUS OITMOOK COOCTBEHHBIX JBH)KEHUH 3B€3]1 HA TOUHOCTH KaTajoroB 3BE3]]
23. Teneckompl, HCIOJb3yeMble JUIsI ACTPOMETPUUYECKUX HAOMIONEeHMA: pedpakTop;
pedaexrop; paguoreneckon; paruounHTephepoMeTp
24. MeToapl pEruCTpalvy TOJIOKCHUH HaOMI0MaeMbIX OOBEKTOB: (POTOAICKTPUUCCKHUH;
dbotorpadpuuecknii; [13C —mpueMHUKH
25. @akrtophl, BIUAIOIMINE Ha HWCKAKCHHWE HaNpaBiICHUN HAOMIOJAEMBbIX OOBEKTOB:
acTpoHOMHUYecKass pedpakuus; acTpOHOMHYECKas adeppalus; acCTPOHOMHUYECKHH Mapalliakc;
CWJIbHbIE TPaBUTAILIMOHHBIE MOJIS
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26. I'eomeTpuyeckast HeOecHasl clcTeMa KOOPJIMHAT: KaTajor KOOPAWHAT BHETAJaKTHYECKUX
PaluOUCTOYHHUKOB

27. HebecHasi cucteMa KOOpJIMHAT M €€ OPUEHTAIHS B IPOCTPAHCTBE

28. 3eMHasi TPUHBUYCKAs CHCTEMA KOOPJIMHAT U €€ OPUEHTAIUs

29. Hcnonb3oBaHME aCTPOMETPHUUYECKUX HAOMIONEHUH JUIsI HM3Y4YEHUS T'€OJUHAMHYECKUX
IIPOLIECCOB

30. Vcnonp30BaHue acTPOMETPHUUECKUX HAOTIONCHUN JJIS PEIICHUS 3a/1a4 T'e0Ie3UH

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

7 cemecmp, 3auem
Koumponupyemovie UJIK: IIK-6.1 1IK-6.2
Bomnpocei/3ananus:
1. Op6ura kak HabOp MOCTOSHHBIX.
2. l'ayccoBa wiiu TeroIeHTpUYECKast TPaBUTAIIMOHHAS TOCTOSTHHAS.
3. ActpoHOMUYeCKasi enuHUIA. Pa3MepHOCTH, €TUHUIIBI M OTHOILICHUS STUHUIL.
4. DTanoHHbBIE 3HAUYCHUS, TIOMIPABKHU, TIOTPEITHOCTA U COOTHOIICHHUS.

5. Cucrtema reauoreHTPUUEeCKUX NOCTOSAHHBIX GS.

6. Teouentrpuueckass rpaButanvoHHas nocrossHHas GM. CuctemMa TeoUEeHTPUUYECKUX
noctosiHHbIX. ['eoneHTpuueckas cuctema noctosiHHbIX GE. Teone3mveckne W TpaBUTAIIMOHHBIC
MMOCTOSIHHBIE.

7. Ilocrostnubie JIyHsl. I1locTOssHHBIE IITAHET.

8. CucteMbl KOOpAMHAT U BpeMeHH. [IMHaMUYeCKHid IEHTP U TOYKa HAOIIONCHHUS.
9. DkBaropuanbHbIe C(heprudecKrue KOOPAHMHATHI U CKOPOCTH.

10. AsumyTanbHas WM TOPU3OHTAIIBHAS CUCTEMA KOOPIMHAT.

11. Bcemupnoe, 3pemepunnoe u aromHoe Bpems. HOnmuaHckas nmara u ee momuduxarms.
3BE3HOE BpeEMSL.

12. T'eonieHTprUYECKUE KOOPIUHATHI K CKOPOCTH TOUKH HAOTIONCHMS.
13. T'eonenTprueckuii napamiakc. [ eoneHTpuyeckre KoopanuHarsl U ckopoctu ColHIa.

14. TenuoueHTpUYECKHE NPSMOYTOJIbHBIE KOOPAMHATHI IUIAHET. [ ennoleHTpruYeCcKre
MPSIMOYTOJIbHBIE KOOPAUHATHI JIYHBI.

15. llpeueccus. Hyrauus. Bapuanus mmmpotsl uaonrotsl. [InanerHas aboepanusi.

16. 3Be3nHas BeIMYMHA U SIPKOCTh 00bekTa. HabmonaeMoCcTh TaHHBIX.
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17. Onpenenenuie u BbIOOp opOuT. HayasbHbIe TIOTOKEHHS U CKOPOCTb.
18. BoicoTa anekca u anoresi. J[anbHOCTb U BpeMsl 1ojeTa. J{Ba nonoxeHus.

19. 3aganue mapameTpa WM 3KCLHEHTpUCHTETa opOoUTHL. OrpeneneHrue opOUTHI MO 3aaHHON
CTapTOBOM CKOPOCTH, IVIJaBHOM IOJIyOCH, BBICOTBHI alleéKca U yrojl pa3BopoTa TPAEKTOPUU B TOYKE
cTapra.

20. Opbuta MUHHAIBHOM ckopocTu. CTapToBast ¥ OCAO0YHAsE CKOPOCTH.
21. Bpewms nepeneta 3emis-Jlyna. [lepureii u adgenuii. CkopocTh U HaIllpaBJIeHUE YXO/a.
22. Ilonet k Benepe. Ilonetr k Mapcy. [lorpenHocts B cTapTOBOM CKOPOCTH.

23. O6ner wnm mocaaka Ha miaHery wiu JlyHy. D¢(exkTUBHBIN paguyc IUIAHETHl WIIH
CITyTHHKA.

24. Yron pa3Bopota TpaekTopuu. OOJET TUIAHETHI C BO3BPAIICHUEM.
25. dynnameHTanpHbIe ypaBHeHus Jlamnaca. [lepBoe npuOamKkeHne U ero yiydiieHue.

26. Metoasr Jlarpanxa, ['aycca u ['mb0ca. dyHnaMeHTalIbHBIE YPABHCHHS M UX pEIICHUE.
[lepBoe mpuOIMKEHUE U €T0 YITydIlIeHHUE.

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

9. MaTepuaJibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON Y4eOHOH JTUTEPaTYypPbl

Ocnognas numepamypa

1. Smkun C.H. HeGecnas mexanuka: yuyeOnoe nocobue. / C.H. Smxun. - MUUT'AuK, 2014. -
270 - 978-5-91188-061-3. - TekcT: HENOCPEACTBEHHBI.

2. Antonosuy K.M. Mcnionb30BaHue CITyTHUKOBBIX PaJMOHABUTAIMOHHBIX CUCTEM B reozie3nn. B
2-x 1. T. 1. Monorpagus. I'OY BIIO "Cubupckas rocygapcTBeHHasi reojie3ndeckas akaaemus'". /
K.M. AmnronoBuu. - OI'VII "Kaprreouentp", 2005. - 334 - 5-86066-072-3 (1.1). - Tekct:
HEIOCPEACTBECHHBIM.

3. AnronoBuu K.M. Mcnonk3oBaHne CIIyTHUKOBBIX paJMOHABUTAIIMOHHBIX CUCTEM B reose3uu. 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. T'enmke, ['I. IloGemuuckmii. - 2-e¢ u3n., mepepab. u jgom. -
WznarensctBo Kaprreonentp, 2004. - 351 - 5-86066-063-4. - TekcT: HEMOCPEACTBEHHBIH.

Jlononnumenvuas numepamypa

1. mkun C.H. CnytHukoBasi rpagueHTomMeTpust u cucrembl "CrnyTHUK - CryTHHK'": YdeOHOe
nocodbue. / C.H. SAwmkun. - MHUUTAuK, 2009. - 112 - 978-5-91188-020-0. - Tekcr:
HEMOCPEICTBEHHBIN.
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9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «IHTepHET», K KOTOPBIM 00ecne4nBaeTcst
AOCTYI 00y4AKOIIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
1. https://lms.miigaik.ru - Cucrema aucranunonsoro ooydernss MUNTAuK

Pecypcor « Unmeprem»

1. http://pvz.vniiftri.ru/bull_ A Q.php - LleHTp cBOgHOW 00pabOTKH M OMpEIEICHUs TTapaMeTPOB
BpamieHuss 3emin [naBHOrO Merposiormdeckoro IieHTpa locymapctBennoit CiyxOb1 Bpemenw,
YactoTsl u onpenenenus napamerpo Bpamerus 3emuun (L{COO I1B3 I'MI] I'CBY)

2. https://iaaras.ru/ - UHcTUTYT npukiiagHoii acrponomun PAH

3. https://ro-edu.ru/ - enepanbubrii noptan «Poccuiickoe 06pa3oBaHme)

4. https://www.iers.org/IERS/EN/Home/home node.html - Caiir MexayHapoaHoit ciyxObl
Bpamenus 3emnu (International Earth Rotation Service, [IERS

5. http://www.iprbookshop.ru - Dnekrpornast OnbIMOTEUHAsE CUCTEMA

9.3. IIporpamMHoe oGecnieyeHne U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00pPa30BaTeIbHOIO NMpoLecca Mo JUCHHIIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOSABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)
He ucnonb3zyercsi.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM
(0OHOBIeHUEe BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercs.
9.4. O6opynoBaHue U TEXHHYECKHE CPeACTBA 00yUeHH s

CMeImaHHBIN THII
NHTepakTBHAs MaHENb - 2 MIT.
MenoBas nocka - 2 IIT.

10. MeTonuyeckue yKazaHusi 10 OCBOCHHUIO IMCIUIIMHBI (MOXYJIA)

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

CaMocTtosTenbHast paboTa CTy[I€HTOB ONKCHIBACTCS U PETYIUPYETCS:

- MeronnyeckuMu peKOMEHIAUSAMU IO JUCIUILIUHE;

- MeTonuyeckuMi PEKOMEHIANMSIMHU 10 OpPraHU3AIMH CaMOCTOSTEIHHOM pPabOThl CTYIACHTOB
MUUT'AuK;

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0pOBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKIMW, TMpPEe3eHTalldidi, BHAECO- M ayguoMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MoAOUPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUSI 3aBUCHT OT WX JOCTYIMHOCTH JUIsl UHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.
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PaGouas mporpamma AMCHMIUIMHBI U1 MHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMH
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOEHHOCTEH NMCUX0()HU3NUIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 3[J0POBbS TAKUX 00YUYaIOLTUXCS.
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