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Pa3padoruukmu:

3aBenyrouuii kadeapoir ACTpPOHOMUU U KOCMUYECKOH reosie3uy, K.H.,

noueHT Kpsuios B. U.

[IpenonaBarens kadeapsl ACTPOHOMUHU U KOCMUYECKOH reoie3uu

PaxmanoB A. C.

Pabouas mporpamMma IMUCHMIUIMHBI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no cnenmanprocT 21.05.01 Ilpukiannas reoaes3usi, yTBepKISHHOTO MpUKa3oM MuHOOpHAyKH
ot 11.08.2020 Ne 944

CormnacoBaHue U yTBEPKACHUE

Ne | Monpasaenenne OTBeTCTBEHHOE BUO Busa Jlara, IpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 Teonesnyeckuit [Ipencenarens ITonosues O. B. Paccmotpeno | 28.01.2026, Ne
(baxysbrer y4EHOTO COBETa 14
¢axynbTera
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

[lenp oCBOCHUS MUCIUILIMHEI - IaTh OOIee MpeACcTaBIeHNe 00 OKpYKaroIIeM MHupe: 3emIie,
Conneunoii cucteMe, Hamreit I'amakruke, BeeneHHOM.

3&,[[3.‘11/1 HU3YUCHUA NUCHUIIIINHBIL

- Tomorpado-reone3ndyeckoe obOecnedeHne KaprorpadupoBaHus Tepputopuu Poccuiickoi
deneparyy pa3IMIHBIMA METOIAMH T€O/IC3HH ;

- Bemmonnenne MatemaTrndeckoi 00pabOTKH Pe3yIbTaToOB T€0Ae3UUECKIX U3MEPECHHUH
- 3ydenue rpaBUTAllMOHHOTO MO 3€MIIH .

2. IInanupyemble pe3yJabTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH pPe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM MPOTrPaMMbl

Komnemenyuu, unouxkamopul u pesynvmameol 00y4eHus.

[IK-1 CnocobeH npoBOAWTH HAy4HbIE MCCIIEOBAHUS B OOJACTH KOOPAMHATHO-BPEMEHHOTO H
HABUTAIMOHHOTO 00ECIIEYECHUSI TEPPUTOPHIA

[TIK-1.1 IIpoBoauT uccaeqoBaHus U SKCIIEPUMEHTHI
3uamo:
[IK-1.1/383 HHpopMarioHHbIE ¥  TEICKOMMYHUKAIIMOHHBIE TEXHOJIOTHH ISt
MPEICTABICHUS PE3YIbTaTOB I'€0Ie3NIECKUX PaboT

IIK-1.1/385 OcHOBHBIE TPOOJIEMBI COBEPIICHCTBOBAHUS METONOB T'€O/IE3UYECKUX
U3MEPEHMH, pEHIEHHE KOTOPBIX CBSA3aHO C BBIIIOJIHEHUWEM HAy4YHBIX HCCIIEOBAHUN
TEOPETUUECKOT0 U SKCIIEPUMEHTAIILHOIO XapaKTepa

Ymems:
[K-1.1/YM3 AHanu3upoBaTh U CUCTEMATU3HPOBATH 0OpadaThIBaEMyI0 HH(POPMAITUIO
Bnaoemw:

ITK-1.1/HB3 HaBbikamu 00pa0bOTKH, aHATH3a H 0000IIECHUS PE3YIBTATOB AKCIIEPUMEHTOB
U MCCIIEJIOBAaHUH B COOTBETCTBYIOLIECH 00IaCTH 3HAHUH

I1K-1.2 IIpoBenenue padbotr mo oOpabOTKE M aHAIU3Y HAYYHO-TEXHUYECKOW MH(POpPMAIUHN U
pe3ybTaToOB UCCIEN0BAHUI

3name:

IIK-1.2/3u3  TocymapcTBEHHBIE  CHUCTEMBI  KOOPAMHAT, CHUCTEMBl  KOOPIUHAT,
npuMeHsemMsle npu Beaennn ['KH

Ymems:

[1K-1.2/YM3 TlpumeHSTH COBPEMEHHBIE TPOTPaMMHBIC CpeICTBa O00pabOTKH U
YPaBHUBAHHS T€OJIC3NICCKIX TTOJIEBBIX M OPOUTAIBHBIX U3MEPEHUH

Braoemy:

IIK-1.2/HB3 HaBbikamu 00pabOTKH, aHanmW3a pPE3YJIbTATOB  HCCICIOBAHHMA C
UCIIOJIb30BaHMEM HAy4YHO-TEXHHYECKOM HH(]OpMaIeld 1mo cOOTBETCTBYIOIIEH 00iacTu
3HAHUU

3. Mecro aucuumimHbl B cTpykrype OII

Huctummuaa  (Momyns) b1.0.03.03  «AcTtpoHOMUS» OTHOCHUTCS K  00S3aTENBHON  4YacTu
o0pa3oBarenbHOI MporpaMMBbl M U3ydaeTcs B cemecTpe(ax): 4.

B npoumecce wu3yyeHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUICHMIO THUIIOB 3ajad
npodeCcCHOHAIBHOW  AedaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.
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4. O6beM auCcUMIIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI
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5. Copep:xanune TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHIH
("9achl TPOMEKYTOUHOM aTTECTAIMHA HE YKa3bIBAIOTCS)

E Q
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Pasnen 1. Acrpomerpus 19 3 4| 12| IIK-1.1
Tema 1.1. Cucremsl oTcuéra 10 2 2 6
Tema 1.2. @akTOphbl, BIUSIONINE 9 1 2 6

Ha KOOPAWHATHI CBETUJI
Pa3nen 2. HebecHass MexaHuka 26 6 6| 14| IIK-1.2

Tema 2.1. Cucremsl mupa 8 2 2 4

Tema 2.2. 3axkonsl Keniepa u 10 2 2 6
Herotona

Tema 2.3. JIBuxeHue Tem 8 2 2 4
COJIHEYHOW CHCTEMBI

Pasnen 3. Actpopusuka 10 2 2 6| IIK-1.1
Tema 3.1. CHieKTphI H3ITyYeHHS 10 2| 2| 6| IK-12
KOCMUYECKUX Tell

Pa3znen 4. Kocmoronus u 17 3 4| 10| IIK-1.1
KOCMOJIOTHUS [K-1.2
Tema 4.1. I[Ipoucxoxxnenue 10 2 2 6
KOCMUYECKUX Tell

Tema 4.2. DBomtonust 7 1 2 4
KOCMUYECKUX Tell

Hroro 72| 14| 16| 42

5.2. Conep:xkaHue pa3aesioB, TeM JMCHMILIMH U (JOPMBI TeKyIero KOHTPOJIA

Pazoen 1. Acmpomempus
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Tema 1.1. Cucmemor omcuéma

CucremMpl KOOPIAMHAT U BPEMEHH, CBA3b MEKy HUMU
Texymuii KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Tema 1.2. @axmopewl, erusaowue Ha KOOPOUHAMbL CEEMUIL

Pedpaxuusa. Abeppanus. [lapamnake. [Ipeueccus. Hyranus.
Texyuiuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas pabora

Pazoen 2. Hebecnaa mexanuka

Tema 2.1. Cucmemvlt mupa
IItonemes, Tuxo bpare, Konepnuka
Tema 2.2. 3axonvt Kennepa u Hotomona

Tpu 3axona Keruiepa, Tpu 3akoHa HproToHa, 3ak0H BceMUpHOTO TATOTEHMS.
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[IpakTuueckas pabora

Tema 2.3. Jlsusicenue men COMHEUHOU CUCTNEMDbL

HBI/I)KGHI/IC T€I COJIHEYHOM CHCTEMBI: IJIAHET, aCTCPOUIO0B, KOMCET, MCETCOPOB, HCKYCCTBCHHBIX

CITyTHUKOB 3€MJIA
Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padora

Pa3zoen 3. Acmpogu3suxa

Tema 3.1. Cnekmpuol uznyueHus KOCMUYeCKux mei

du3nvecKoe U XUMUIECKOE CTPOCHHE HEOSCHBIX Tel
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padora

Pazoen 4. Kocmozonusa u kocmonozus
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Tema 4.1. Ilpoucxoxcoenue Kocmuueckux mei
[Ipoucxoxnenne ColHEUHOM cUCTEMBI, BeenenHoit
Tema 4.2. Deonoyus kocmuweckux mei

Opomronng ComHeYHOH cucTeMbl, BeeneHnon
Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

6. ITopsinok npoBegeHUs MPOMEKYTOUHOM aTTeCTANMHI

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalMl  pPervIaMeHTUPYETCS  JIOKAJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- ITlonoxenuemM o Qopmax, MEPUOTUUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrectanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIETO 00pa3oBaHWs — IporpamMmmam OakallaBpuara, mporpamMmam CIEeHUalIuTeTa, MporpaMmam
MarucTparypbl B (peaepaqbHOM TOCYIapCTBEHHOM OIOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opranuzaius v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyarolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOYy4YeHUs W JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BAaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu MW KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 30 u JJOT».

Hpomeofcymowaﬂ ammecmayust. 361'-!61’1’1, 4 cemecmp.

7. OneHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. Acmpomempus
Konmponupyemvie U/IK: 11K-1.1

Tema 1.1. Cucmemuvl omcuéma
dopma KOHTPOJIs/O1leHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocsi/3ananus:
1. Cheprueckuii mapariakKTUIECKUi TPEyTroIbHUK

Tema 1.2. @axmopewl, erusaowue Ha KOOPOUHAMbL CEEMUIL
®dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. ITpuBeneHne KOOpAUHAT 3BE3 HA BUAMMOE MECTO

Pazoen 2. Hebecnaa mexanuka
Koumponupyemwvie U/IK: I1IK-1.2

Tema 2.2. 3axonvt Kennepa u Hotomona
dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
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Bonpocsi/3ananus:
1. BeiBog muddepeHImaabHbIX ypaBHEHUN ABUKCHUS HEOSCHBIX TEJ

Tema 2.3. [lsusicenue men COMHEUHOU CUCTNEMDbL
dopma KOHTPOJIsT/O1leHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocsi/3ananus:

1. MaTerpupoBanue nudQepeHImabHbIX YpaBHEHHH HEBO3ZMYIIIEHHOTO JABMKCHHUS HEOSCHBIX
Tell

Pa3zoen 3. Acmpogu3uxa
Koumponupyemvie U/IK: IIK-1.1 IIK-1.2

Tema 3.1. Cnekmpuol uznyueHus KOCMUYeCKux mei
®opma KoHTpoJIst/oLieHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. Beruncnenue abCoMOTHOM 3BE3AHON BETMYMHBI Ha 0CHOBE (popmyisl [Torcona

Pazoen 4. Kocmozonusa u kocmonozus
Koumponupyemvie U/IK: IIK-1.1 IIK-1.2

Tema 4.2. Deonroyus Kocmudeckux mei
dopma KOHTpOJIsI/0TIeHOUHOE cpeacTBO: [IpakTuyeckas pabora
Bonpocsi/3ananus:
1. JImarpamMmma CrieKTp-CBETUMOCTh

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTALUM

4 cemecmp, 3auem
Koumponupyemvie H/[K: 1IK-1.1 IIK-1.2
Bonpocsl/3ananus:

1. OcnoBHble (opmyny chepuueckor TPUTOHOMETPUU JUIsl pemieHus cepuuecKux
TPEYTOJIHHUKOB

2. BciomorarensHast HebecHas cepa. OCHOBHBIE KPYTH U TOUKH HEOECHOM chephl.
3. IapannakTuueckuit cepuuecKuii TpEyroJIbHUK

4. CBs3b MEXly 3eMHBIMH U HEOECHBIMH KOOPIUHATAMHU

5. CBs13p MEXly 3BE3IHBIM U CPEJHUM COJIHEYHBIM BPEMEHEM

6. PensITUBUCTCKUE 1IKAJIbl BpEMEHU

7. BnusHue pedpakiuy Ha KOOPIUHATHI 3BE3]]

8. BausiHue cyTO4HOTO napauiakca Ha koopauHarsl ConHia

9. BnusiHue npeneccuu 3KBaTopa Ha 3KBaTOPUAJIbHBIE KOOPIANHATHI 3BE3]1
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10. Briusinue actpoHOMHUYECKOH abepparuy Ha KOOPIUHATHI 3BE3]T

11. BausiHue HyTallMy Ha SKBaTOPHAJIbHBIE KOOPIUHATHI 3BE3]T

12. Iuddepennmanbapie ypaBHEHHSI HEBO3MYIIEHHOTO JIBIYKEHUS HEOSCHBIX Tell
13. CnexrpanbHas kiaccupuKanus 3BE3/

14. dusnueckoe 1 XUMUYECKOE CTPOEHHUE TEJI COTHEYHON CUCTEMBI

15. TIpoucxoxaeHre 1 IBOIIOIMS HEOSCHBIX Tell

16. Teopus «bomnbioro B3psiBay»

9. MaTepuaJibHO-TeXHHUYECKOE U Y4eOHO-MeTOAuYeCcKoe odecneyeHue U CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEILHON Y4eOHOH JTUTEPATYypPbI

OcHoenas numepamypa

1. ¥panos C.C. Kypc reone3nueckoit actpoHomuu: Yuebnuk ains By30B. / C.C. Ypanos. - Henpa,
1980. - 592 - TekcT: HEMOCPEACTBEHHBIN.

2. Abanakun B.K. I'eogesndeckas actpoHomus u actpomerpus. CrpaBounoe mocobue. / B.K.
A6anaxun, .M. Kpacnopsiios, FO.B. ITnaxos. - U3garensctBo Kaprreonentp- ['eonesnznar, 1996. -
435 - 5-86066-021-9. - TexcT: HEMOCPEACTBEHHBIH.

Jlononnumenvuas numepamypa

1. ITnaxoB FO.B. T'eone3nveckas actponomusi. Yacte 1. Chepudeckas acTpoHOMHUsI. YUEOHUK IS
By30B. / }0.B. Ilnmaxos, 1.1. Kpacnopsiios. - UznarensctBo Kaprreonentp- I'eonesusnar, 2002. -
390 - 5-86066-047-2. - TeKkcT: HEMOCPEICTBEHHBI.

9.2. [IpodeccuonanbHble 0a3bl JAHHBIX U pecypcbl «UHTEepHET», K KOTOPBIM 00ecneunBaeTcs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi danuvix
1. https://Ims.miigaik.ru - Cuctema auctanimornHoro ooyueruss MUNTAuK

Pecypcor « Unmeprnem»
1. https://geocartography.ru/ - CaiiT HayuHOTrO XypHana «['eone3us u kaprorpadusi»

2. http://pvz.vniiftri.ru/bull A Q.php - LlenTp cBOIHOI 00pabOTKK M ONpeneeHUs TapaMeTPOB
BpamieHuss 3emin [maBHOrO Merposiormdeckoro IieHTpa locymapctBennoit CiyxOb1 Bpemenw,
YactoTsl u onpenenenus napamerpos Bpamerus 3emuun (L{COO I1B3 I'MI] I'CBY)

3. https://iaaras.ru/ - MHcTUTYT NpukiaaHoii actponomun PAH
4. http://www.astronet.ru/ - Poccuiickass AcTpoHOMHYECKasi CETh

5. https://www.iers.org/I[ERS/EN/Home/home node.html - Caiit MexayHapoaHoi ciyxObl
Bpamenus 3emnu (International Earth Rotation Service, [IERS

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH oCyllecTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE
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Ilepeuens npoepammHnozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)

He ucnonb3yercsi.

Iepeuenb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOGIEHUE BBINOTHAEHC EXHCEHEOCTbHO)

He ucnonb3yercsi.
9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

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

10. MeTonuyeckue yKazaHusi 10 OCBOCHHUIO M CIUIIMHBI (MOXYJIA)

C uenpio yCHEenHoro OCBOCHUsI JAHHOTO IPeMETa CTYIEHTY HEOOXOIMMO BBITMOIHSTH JIOMAIlIHUE
paboThI MO YKa3aHHBIM MpEnojaBaTessiM TeMaM M IMPEICTaBICHHBIM Ha 3aHATHSAX MarepuanaM. [[is
Oolee  yCHEIIHOTO  BBIMOJHEHUS  pabOThl  CTYIEHTY  Mpeajaraercsi  HCIOJIb30BaHUE
y4eOHO-METOJUUYECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKa3aHHOM TeMe.

CaMocTtosTenbHast paboTa CTyJJCHTOB ONKCHIBACTCS U PETYIUPYETCS:

- MeronnyeckuMu peKOMEHIAUSIMU 1O JUCIUILIUHE;
- MeronuyeckuMu pEeKOMEHJAIMSAMHU IO OpPraHU3alMl CaMOCTOSATEIbHONH pabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIMJIOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TNpPE3eHTalluidi, BHAECO- M aygAuoOMarepuaioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHAMBUAYaTbHBIC 3aJaHHS
MOoAOUPAIOTCS B a/allTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 WUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOYKHOCTSIMH
30pOBBS pa3zpabaThIBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()U3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLITUXCS.
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