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 17 (beBpaJIﬂ 2023 1.

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
JTUCLUATLIAHBI ®U3UYECKO F'EOAE3UU

«B1.B.03.01 OCHOBBI PEJIAATUBUCTCKOM I'EOJE3UN»
YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noarorosku: 21.03.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

Hampasnennocts(npoduiis) moarorosku: KocMuueckast reoae3ust U HaBUT LM

KBanudukanus (cTerneHb) BEITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'og Habopa (mpuema Ha obydenwue): 2023

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

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

Mocksa, 2023
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Pa3padoruukmu:
3aBenyrouuii kadeapoir ACTpPOHOMUU U KOCMUYECKOH reosie3uy, K.H.,
noueHT Kpsuios B. U.

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 Jara, IpoToKoI
JIALIO (Ipu HaNMUYUN)
1 Teonesnuecknii | [Ipencenareinn ITonosuer O. B. Paccmorpeno [23.01.2023, Ne 8
(baxysprer YYEHOI'0 COBETA
¢axynbTera
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb OCBOEHHUS AUCHUIUIMHBI - (OpMUpOBaHHE MPOPECCHOHANBHBIX KOMIIETEHIIHH,
OTIPEIEIISIONINX TOTOBHOCTh M CIOCOOHOCTH OakajiaBpa IO HalpaBJICHUIO MOATOTOBKU «leonesus u
IUCTAaHIIMOHHOE 30HAUpoBaHue», mnpodunb «KocMuueckas reome3uss M HaBUTALUSA» K
WCTIOJIb30BAaHHIO 3HAHUI U3 00JIACTH TEOPUU OTHOCUTEIBHOCTH Ul puMeHeHus e€ apdexros mpu
peLICHUY 3a]1a4 T€OJC3HH.

3anaun u3y4eHus JUCIUILTUHBL:
- opmHpoBaHUE MOHATHI O COBPEMEHHBIX (PU3NYECKUX TEOPUSIX;;

- OCBOCHHME HAaBBIKOB HCMOJIb30BaHMs 3()()EKTOB TEOpHUM OTHOCHUTEIBHOCTH INPH PEIICHUH 3a7ad
TeOC3HH; ;

- (hopmupoBaHre yMEHHI TPUMEHSATH MOTyYCHHbIC 3HAHUS B MPAKTHUECKON EATEIBHOCTH. .

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH Pe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbIl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

IIK-1 CnocobeH mnpoBOAWTH TPHKIAIHBIE HCCIENOBaHUs, O0OpalaTbiBaTh W aHAIU3UPOBATH
pe3yNbTaThl

[TIK-1.1 BeimomHseT SKCIIepuMEHT U 0pOpMIISIET pe3yIbTaThl HCCIICIOBAaHUHN U pa3paboTOK
3namo:
ITK-1.1/311 3HaTh OCHOBHBIE MOJIOKEHHUS CIICITUAIBHON TEOPHH OTHOCUTEIHHOCTH

[1K-1.1/382 OcHOBHBIC CBOWMCTBA M METOJBI M3yUYCHHs] TPABUTAIIMOHHOTO TIOJISI M €Tr0
M3MEHEHUS BO BPEMEHU U MPOCTPAHCTBE

Ymems:

[IK-1.1/¥YM]1 YMeTp NpoOM3BOAWUTH OLEHKY BIHUSHHUA 3(P(PEKTOB CHENMATbHON Teopuu
OTHOCHUTEJIBHOCTH

[TK-1.1/¥YM2 BBIIONHITh U3MEPEHUSI CHUIIBI TSHKECTH, TPOU3BOAUTH TPABUMETPUUICCKYIO
CBhEMKY, HHTEPIIPETUPOBATH PE3YJIbTaTh

Braoemes:

[IK-1.1/HB1 Bnamerp cmnocobamu mnpuMeHeHHs 3S()(PEKTOB ClEeNHalIbHOW TEOpUHU
OTHOCHTEJIEHOCTH JJIsl PEIICHUS 3a/1a9 aCTPOHOMHU U T€O/IC3HU

[IK-1.2 OO0pabaTeiBacT ¥ aHAMM3UPYET HAYYHO-TEXHUYCCKYI0O HH(POPMAIUIO M PE3YyIbTAThI
HUCCIIeqOBaHuI

3name:

[1K-1.2/301 WcTOYHWKM J@HHBIX, CcoOAepKamux HWHOOpMaIMlo 00 dJIeMeHTax
IPaBUTAIMOHHOTO TOJIS B TNIOOABHBIX U JIOKATBHBIX MacITadax.

Ymemu:

[IK-1.2/¥Ym1 Hcnons3oBaTh NPOrpaMMbl W QJITOPUTMBI  BBIYUCICHHS 3JIEMEHTOB
I'PaBUTAIIMOHHOTO T10JIsI, B TOM YHMCJIE MO OTKPHITHIM JTaHHBIM, PEJICTABIATH PE3yIbTaThl
BBIYMCIICHHUI

[1K-1.2/Ym2 TlpuMmeHSTh COBpPEMEHHBIE MPOTrpaMMHBIC CpeICcTBa O00pabOTKH U
YPaBHUBAHUA I'€0€3NYECKHX TOJIEBBIX U OPOUTAIBHBIX U3MEPEHUI

Braoemy:

[IK-1.2/HBl Metoaukoii 0OpabOTKH pe3yibTaToB IPaBUMETPUUYECKUX ONPEACICHUN U
UCIIOJIb30BaHMs PE3YyJIbTaTOB IPABUMETPUUYECKUX PadOT M MCCIEIOBaHUM 1O MU3YUYCHHUIO
I'PaBUTAIIMOHHOTO IOJIS B ITI00AJILHOM U JIOKaJIbHOM MaciiTade
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IIK-1.3 TOTOBUT 2/IEMEHTHl AOKyMEHTAlMM, MPOEKTOB, IUIAHOB M IPOrpaMM IPOBEIEHUS

OT/IETIBHBIX ATAINOB paboT
3namo:
IIK-1.3/3u1 Conepkanue MHCTPYKUUH M HOPMATHUBHBIX JOKYMEHTOB, OTHOCSIIMXCS K
IOCTPOEHUIO TOCYJapCTBEHHON I'PaBUMETPUYECKOM CETH M KacalolUXCs IHPOBEACHUSA
IPaBUMETPUUECKHUX pabOT
[1K-1.3/362 HopmaruBHO-TIpaBOBYIO 06a3y B 00JIaCTH T€OAC3UUECKUX padoT
IK-1.3/3u3 Crpykrypy IIPOECKTHOM JNOKYMEHTalUU reofe3UIECKUX u
IPaBUMETPUYECKHUX padOT, TpeOOBAHUS K TEXHUYECKUM OTUETaM.
Ymemo:
[1K-1.3/Ym1 TlnanupoBaTh MNPOBEACHHE TPABUMETPHUCCKUX pPAOOT ISl pEIICHUS
UCCIIEI0BATENICKUX U MHKEHEPHBIX 3a]a4
[1K-1.3/YM2 PaspabareiBath U OGOPMIIATH TEXHUYECKHUH MPOEKTHI M MPOTPAMMBbI
TEOJIC3MUECKUX paboT
[TK-1.3/YMm3 PazpabarbiBaTh mporpaMMbl HAOIIOIEHNH, COCTABIATh CXEMbI TIOCTPOCHUS
re0/Ie3NYECKUX CETeH U MIIaHbl TPABUMETPUYECKUX CHEMOK.
Braoemy:
[IK-1.3/Hel CpeacrtBamMi TOATOTOBKH IUIAHUPOBAHUS M COCTABJICHUS OTYETHOM
JOKYMEHTAIMH U1 IPOBEICHHSI TPaBUMETPUUECKUX paboOT
[K-1.3/HB2 Crnennann3upoBaHHBIM IIPOrpaMMHBIM o0ecriedeHreM JUIs
MaTeMaTu4eckoil  OOpabOTKM  pe3yJbTaTOB  BBICOKOTOUHBIX HW3MEPEHHMH M HX
oopMieHrEeM JUIsl TPOEKTHON TOKYMEHTAIUN
I1K-1.3/HB3 HaBblkamy TOATOTOBKM TIPOCKTHOW W OTYETHOH JOKYMCHTAIMH C
UCIIOJIb30BaHUEM LIU(PPOBBIX TEXHOJIOTHH

[IK-12 CrocoOeH BBIMONMHATh TEXHOJOTHYECKHUE OMNEPAIMH IO IOATOTOBKE MPEIJIOKEHUN IS
MIPUHSATHS PEIICHUS, B TOM YHCJIE HA OCHOBE PE3YJIbTaTOB KOCMUYECKOH ESITEIIbHOCTH

[1K-12.1 ®opmupyeTr u HampapisieT 3anpochl Ha MPENOCTaBICHHE NAaHHBIX (MH(POPMALUH),
[IOJlyYa€MbIX Ha OCHOBE HCIIOJIb30BAaHUS pE3yJbTaTOB KOCMMUYECKOH JESITENBHOCTH, B
MH(POPMALMOHHO-aHAIMTHYECKUE 1 MOHUTOPUHIOBBIE CUCTEMBbI Pa3IMYHBIX YPOBHEH
3nams:
[1K-12.1/30] ®usudeckuii CMBICI XapaKTEPUCTHK, CBSI3aHHBIX C TPABUTAIMOHHBIM
nojeM 3eMiIM W IUIaHET, CIOCOObI OMpeNeleHus W YTOYHEHHS OJIEMEHTOB
TPABUTALMOHHOTO IOJIS, a TAKKE UX U3MEHEHUI BO BPEMEHHU
Ymemo:
[1K-12.1/YM1 BBIYUCIATE 37€MEHTHI TPABUTAIIMOHHOTO TIOJISI TI0 pe3yJIbTaTaM 3allpOCOB
JIAHHBIX, MOJyYEHHBIX B PE3YyJIbTaTe€ KOCMHYECKOW IEATEIbHOCTH, MHTEPIPETUPOBATH
PpE3yJIBTaThI.
[TK-12.1/¥YM2 CocTaBnsaTh ouIMaibHbIe 3aPOCH Ha MOTy4YeHHEe KOCMUYECKUX JaHHBIX
B COOTBETCTBMM C YCTAQHOBJICHHBIMH TpEOOBaHMAMHU M HANpaBlIsATh UX B
UH(POPMAITMOHHO-aHATUTHYECKUE 1 MOHUTOPHHIOBBIE CUCTEMBI
[1K-12.1/YM3 BBIMOAHATH TEXHOJOTUYECKHE OMEPAIMH TIO TOATOTOBKE MPEITOKCHHUI
JUISL IPUHSTHS pelIeHus B podeccuoHanbHON AeSITETbHOCTH
Braoemy:
[IK-12.1/HBl IlpunsaToii TepMHUHONIOTHEH B 007aCTH U3YYEHHS XapaKTEPUCTHK
¢u3nUecKux moneH, crnocodaMu npeacTaBIeHUsT HHPOpMAIK O HUX.
IMIK-12.1/HB2 HaBbikamMu JeNOBOW TEPEeNUCKH M OQPOPMIICHUS ITOKYMEHTALUW IS
B3aMMOJIECUCTBHS C MOCTAaBUIMKAMHU JaHHBIX U ONEPAaTOpPaMU MOHUTOPHHIOBBIX CHUCTEM
Pa3JIMYHBIX YPOBHEU

Ne 000005620 Crpanura 5 u3 13



IMK-12.1/HB3 HaBblkaMu BBINIOJIHEHUSI TEXHOJOTHYECKUX OIEpAIUil MO IMOATOTOBKE
MPEUIOKEHUH TSl IPUHATUS PEIIeHUs B IPO(eCCUOHAIBHOM IeATeThHOCTH

[1K-12.2 Boinonsaser cOop, MEpBUYHYIO OOpabOTKY, CHUCTEMAaTH3allMIO, KaTaJIOTH3aLHUI0 H
BU3YaJU3aIHIO JAaHHBIX (MH(GOPMALIMH), TIOJIyYeHHBIX HA OCHOBE HCIOJIb30BAHUS PE3YNILTATOB
KOCMUYECKOH IeATETbHOCTH U PE3YJIBTaTOB UX 00pabOTKU

3name:

[1K-12.2/3u1 CtpykTypy, CoAepkaHHe U UCTOUYHUKH JaHHBIX TIOOAIBHBIX U JIOKAJTBHBIX
Mozenel TpaBUTAIMOHHOTO Tmost OOJacTH TPUMEHUMOCTH TaKUX MOJACNCH IS
pelIeHUs MPaKTUYECKUX 3aa4

[IK-12.2/382 Meroasl cOopa, TEpBUYHOM OOpabOTKM, CHCTEMaTU3alluk |
KaTaJOTU3allMM  JaHHBIX, TIOJIYYEHHBIX Ha OCHOBE pE3yJbTaTOB KOCMHYECKOM
JeSITeTbHOCTH

Ymems:
[IK-12.2/¥Ym1 BpluucnsaTh W BU3YalIM3UpOBaTh HHPOPMALUIO 00 3lIEMEHTax

FPABUTALMOHHOIO TIIOJSA II0 pe3yapTaraMm 3alpoCOB JAaHHBIX, WHTEPIPETUPOBATH
pe3yJIbTaThI.

[1K-12.2/YM2 BBIIOMHATE KOMIUIEKCHYIO OOpa0OTKY KOCMHYECKHUX T'€OJE3MUYCCKUX
JAHHBIX, BKJIFOUAs UX TpeoOpa3oBaHue B 3a/IaHHBIC CUCTEMbI KOOP/IMHAT.

Brnaoemw.:

[IK-12.2/HBl MareMaTu4ecKkuM amnmapaToM MPEICTABICHUS WCXOAHBIX JaHHBIX H

BBIYUCIICHUS CHENMAJIbHBIX (YHKIHUH, Ccroco0aMu HCIONb30BAaHUS PE3YJIbTaTOB B
UH)KEHEPHO-TE0Ie3NYEeCKIX paboTax

[1K-12.2/HB4 HaBeikamu o0OpaOOTKM H CHUCTEMAaTH3AIlMM JIaHHBIX TMPUMCHCHHS
OpOUTATBHBIX METOZOB B KOCMHUYECKOH reo1e3un

[T1K-12.3 BrimonHseT KOMIUIEKCHBIN aHaIN3 JaHHBIX (MH(OPMAIIMH), TOJTYyYECHHBIX HA OCHOBE
MCIIOJIb30BaHUS PE3yJbTaTOB KOCMUYECKON JesITEIbHOCTH

3name:

[1K-12.3/3u] ®usudeckuii CMBICI XapaKTEPUCTHK, CBSI3aHHBIX C TPABUTAIMOHHBIM
nojeM 3eMiM U IUIaHET, CIOCOObI OIpeNeleHus W YTOYHEHHS JJIEMEHTOB
IPaBUTALMOHHOTO MOJIs, a TAK)KE MX U3MEHEHUI BO BpEMEHHU

[1K-12.3/3u15 Teopuio rpaBUTAIIMOHHOTO OIS 3eMIIH
Ymems:

[IK-12.3/Ym1 BbluHuCHATH 3M€MEHTHl T'PAaBUTAIMOHHOTO TIOJIA, WHTEPHPETHPOBATH
pe3yabTaThl CPaBHEHUS BBIYMCIIEHHBIX M U3MEPEHHBIX 3HaYE€HUN

IIK-12.3/¥Ym2  IlpoBomuTh  MareMaTH4ecKyl0  00pabOTKy W  HHTEpPHpPETAIHIO
re0/Ie3NYECKUX JAHHBIX JUIS PEIICHHS 3a]1a4 BBICIICH Ieoe31H

[K-12.3/YM6 Onpenensite 3eMeHTHI peaBapuTensHoi opoutsl NC3
Bnaoemw:

IIK-12.3/HBl CpencrBamMu aHanm3a JaHHBIX B OOJIACTH M3YYECHHUS DJIEMEHTOB
IPaBUTALIMOHHOIO MOJIS U UX HETIOCPEIACTBEHHOM CBA3M C F€0€3UNUECKUMU TaHHBIMU

[1K-12.4 ®opmupyer HaOOp BO3MOXKHBIX BAPHAHTOB PEIICHHS HAa OCHOBE HCIOJIb30BAHUS
pE3yABTaTOB KOCMUYECKOH 1€ATEIBHOCTH

3uameo:

[1K-12.4/3u1 3HaTh cI0COOBI MpEACTABICHUS TPABUTAIIMOHHOTO MOTEHITHAIA 3eMITH
[1K-12.4/312 3HaTh OCHOBBI OOIIICH TEOPUU OTHOCUTEITLHOCTH

Yuems:

[1K-12.4/YMm1 YMmeTh TpencTaBisTh TPABUTAIIMOHHBIA TOTEHIIMAT B BUIE TOYCHHBIX
Macc
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[IK-12.4/YM2 VYMeTb TUpPOM3BOAMTH OLEHKY BIUsHUA 3(dekroB oObmeil Teopuu
OTHOCUTEILHOCTH

Brnaoemw.:

[1K-12.4/HB1 Bnaaeth METOAMKOM pa3IOKeHUs TPABUTAIIMOHHOTO TTOTCHIIMAIA B PSIJT 110
chepruueckum QyHKITUIM

[IK-12.4/HB2 Bmamerp cmnocobamu mnpumeHeHuss d(dekroB oOmeld Teopuu
OTHOCHTEJIEHOCTH JJIsl PEIICHUS 3a/1a49 aCTPOHOMHH U TEO/IC3HH

3. Mecto aucuumimabl B cTpykrype OII

Hucuumnuna (Monynas) bB1.B.03.01  «OcHOBBI  pENsTUBUCTCKONW T€OAE3UM» OTHOCUTCH K
¢dbopmMupyeMOli ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH YacTu 00pa30BaTeIbHONW MPOTrPaMMBbl U
u3yJaercsi B cemecTpe(ax): 8.

B npomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEHICHHIO THUIIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHOI
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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5. Conepxanue 1MCUUILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKAa3bIBAOTCSI)
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Paznen 1. CneunanbHasi Teopust 24 8 8 8| IIK-1.1
OTHOCHUTEJIbLHOCTH I11IK-12.1
Tema 1.1. OcHOBBI cieIaIbLHON 24 8 8 8
TEOPUU OTHOCUTEIILHOCTH.
Pasnen 2. O6mas reopust 24 8 8 8| IIK-1.2
OTHOCHUTEJIbLHOCTH T11IK-12.4
Tema 2.1. OcHOBBI 0011IEH TEOpHH 24 8 8 8
OTHOCHUTEIBHOCTH.
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Pa3nen 3. [Ipunoxenus: Teopuu 24 8 8 8| IIK-1.3
OTHOCHUTEJIBHOCTH IK-12.2
Tema 3.1. Mcnonp3oBaHue 24 8 8 8| IMK-12.3
3(pexToB TeOpHH IK-12.4
OTHOCHUTEIBHOCTHU B T'€OAC3HH U

aCTPOHOMHUHU.

HToro 72| 24| 24| 24

5.2. Conep:xkaHue pa3aesioB, TeM JMCHMILIMH U (OPMBI TeKyIIero KOHTPOJIA

Pazoen 1. Cneyuanvnas meopus OmHoCUmMENbHOCHU

Tema 1.1. OcHosbl cneyuanvHoll meopuu OMHOCUMENbHOCTU.

[TpeobpazoBanms [anmies u Jlopenna

CobcTBeHHOE M KOOpAMHATHOE BpeMsi. UeThIpEXMepHbIE BEKTOPHI
PenstuBuctckue nevicteue u pynkums Jlarpamxka.

DHEPrusi ¥ UMITYJIbC

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

Pacuetno-rpaduyeckas pabora

Pa3zoen 2. Obwan meopus omuocumensHocCmu

Tema 2.1. OcHosbl 0bwell meopuu OMHOCUMETLHOCIU.

V3MeHeHrs: KOMIIOHEHT BEKTOpa MpH MapajuieIbHOM NEPEHOCE B UCKPUBIEHHOM IIPOCTPAHCTBE
KoapuantHoe nuddepenunpoBanme

TeH30p KpUBU3HBI

LleHTpanbHO-CUMMETPUYHOE IPABUTAIIIOHHOE TI0JIE

Texymui KOHTPOJIb

Bun (hopma) konTpoms

PacuetHo-rpaduueckas padora

Pa3zoen 3. Ilpunoscenus meopuu omMHOCUMENbHOCIU

Tema 3.1. Hcnonv3oeanue 3¢pgpexmos meopuu OmHoCUmenbHOCmu 8 2e00e3ull U acmpOHOMUU.

PensTuBucTCKHE CHCTEMEBI KOOpPAUHAT U PCIATUBUCTCKUC IIKAJIbI BPEMCHU
BpeMeHHaﬂ 3aACPKKa CUTHaJIa 1 JOIIJICPOBCKOC CMCIHICHHUEC YaCTOTEI
FpaBI/ITaHI/IOHHOG OTKJIOHCHHEC CBETAa

PenstuBucrckue npeucccuu

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

PacueTtHo-rpaduyeckas 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.

€CJU JIOCTUTHYT OJMH M3 TTOKa3aTesei:

«ITOBBILIEHHBIN», «<BA3OBBIN» nmi « TOPOT'OBBIM» - BeicTaBmsercs ouenka «3AUTEHO». B
IPOTHBHOM CITyd4ae: eCii JOCTHTHYT mokasarens « HEJJOCTATOUYHBII.» - BbicTaBsieTcs: OLEHKA
«HE3AUYTEHO».

7. OneHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. Cneyuanvnas meopus OmHoCUmMeEAbHOCHU
Koumponupyemvie M/IK: 1IK-1.1 IIK-12.1

Tema 1.1. OcHosbl cneyuanvHoll meopuu OMHOCUMENbHOCTU.
dopma KOHTpOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas pabora
Bomnpocsi/3ananus:
1. MeTtpuueckuii TEH30p
Metpuueckuii TEH30p B MPAMOYTOIBHOM, TTOJISIPHOM, IMUIMHAPUYECKON CUCTEMaX KOOPANHAT.

Pa3zoen 2. Obwan meopus omuocumensHocmu
Konmponupyemvie U/K: I[IK-1.2 1IK-12.4

Tema 2.1. OcHosbl 0bwell meopuu OMHOCUMENLHOCIU.
dopMma KOHTPOJISI/OTICHOYHOE CpeaCcTBO: PacueTHo-rpadudeckas padbora
Bonpocsi/3ananus:
1. KomnoneHTs! TeH30pa Puuun ass ieHTpagbHO-CUMMETPUYHOTO IPaBUTALIMOHHOTO TOJIS.

CumBoinbl Kpucroddenst s HeHTpatbHO-CUMMETPUIHOTO TPABUTAIMOHHOTO TTOJIS.
Komnonents! Tenzopa Puyun R00, R11, R22, R33.

Pas3zoen 3. Ilpunosxcenus meopuu omuocumeabHocmu
Konmponupyemvie H/IK: IIK-1.3 I[IK-12.2 [IK-12.3 IIK-12.4

Tema 3.1. Hcnonvzosanue a¢ghghexmos meopuu omuocumenbHOCMu 8 2e00e3uu U dcmpOoHOMULL.
®dopma KOHTPOJISI/OTICHOYHOE CpeaCcTBO: PacueTHo-rpadudeckas padora
Bonpocsi/3ananus:

1. PensiTuBUCTCKasi BpeMeHHas 3aJiepKKa CUTHAIA npH JiazepHoi sokanuu MC3.

IIpocTpaHCTBEHHO-BpEMEHHASI METPHUKA B Cilydae jJa3epHoi okanuu MC3.
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
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Bonpocsi/3ananus:
1. Kakyro BenmuuuHy coctaBisieT pasHocTh Mexay TT u TAI?
A) 32,184 c.
b) 31,284 c.
B) 34,182 c.
I') 38,142 c.
2. Yemy paBHO CMEIIIEHUE CBETOBOTO Jy4a MpH MpoxokaeHnH BOan3u ConHua?
A) [0,02)] A
B) [0,18) ™
B) [(1,75] ~
) [(17,50)] A
3. UeMy paBHa CKOpOCTh CBETA B BaKyyMe?

A) 298792458 m/c
b) 299972458 m/c
B) 299792458 m/c
I') 297892458 m/c
4. Kaxoit BennuuHbl gocturaet paccoracopanue mkain TCG u TT 3a cyTku?
A) 0,6 mkc
b) 6 mxc
B) 60 mxc
I') 600 mMxc

5. Uemy paBHO CMeEIEHHE TOYKM BECEHHET0 pPABHOACHCTBHUSI B CTOJIETHE, BBI3BAHHOE
npeueccuent Cxoyrena- ae Currepa?

A) [0,02)] A
B) [0,19)]
B) [(1,92] »
) [19,2] ~

6. Kakoif BeTMUMHBI MOXKET JOCTUYDL OTIMYHE KIACCHYECKON (OPMYIIBI OT PEISATUBUCTCKON
IIpY BBIYKMCIICHUH abeppanuu?

A) [0,5)]
B) [0,05)]
B) [0,005)] A"

) [0,0005)] ~"
7. UeMy paBHO cMelleHue nepureauss MepKypust B CToJIeTHE?
A) [043]
B) [43] ~
B) [(43] A
) [430] ~
8. Kakoii BennunHbl focturaet paccoracopanue mkan TCB u TCG 3a cytku?
A) 0,13 mc
b) 1,28 mc
B) 12,8 mc
I') 128 mc
9. UeMy paBHO MPOU3BEIACHUE YETHIPEXMEPHON CKOPOCTH HA YETHIPEXMEPHOE YCKOPEHHE?
BekTopbl 4eTBIPEXMEPHON CKOPOCTH U YETBHIPEXMEPHOTO YCKOPEHUS IIEPICHAUKYIISIPHBL APYT IPYTY.
10. K xakoMy THITy OTHOCUTCS TEH30p, €CJIA UHIEKCHI 3alHCaHbl BBEPXY?
Tun TeH30pa 3aBUCUT OT TOTO, I71€ 3aIIUCAHBI HHIEKCHI.
11. K kakomy TUITy OTHOCUTCS T€H30P, €CJIM UHIEKChI 3alTMCaHbl BHU3Y?
Tun TeH30pa 3aBUCUT OT TOT'O, I71€ 3aIIMCAHBI HHIEKCHI.
12. YUem ompexensieTcst paHr TeH3opa?
PaHr unm BaJIEeHTHOCTB TEH30pa 3aBUCUT OT KOJIMYECTBA UH]IEKCOB.
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8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTAMHA

8 cemecmp, 3auem
Koumponupyemvie U/IK: TIK-1.1 IIK-12.1 T[IK-1.2 [IK-12.2 [IK-1.3 [IK-12.3 [IK-12.4
Bomnpocsei/3ananus:

1. IlpeoGpazoBanus ["anunes u Jlopenna.

TpéxMepHOE MPOCTPAHCTBO.
YeTtbIpéxMepHOE MPOCTPAHCTRO.

2. YeTbIpéxMepHas CKOPOCTh M YETHIPEXMEPHOE YCKOPEHUE.

TpéxmepHble CKOPOCTh U YCKOPEHUE.
NHuteppain. YeTbpEXMEpHBIE CKOPOCTb U YCKOPEHHUE.

3. PenstuBucTCKME AelicTBUE, GyHKUUSA JlarpaHika, ypaBHEHUS TBUKECHUS
CBOOOJHOM YaCTUILIBL.

Onpenenenus s nousitus "aevicreue”, pynkuus Jlarpamka..
4. DHeprus, UMINYJbC, YETBIPEXMEPHAs CHIIA.
IToHsATHA O YETBIPEXMEPHOM UMITYJIbCE,YETBIPEXMEPHOU CHUJIE.
5. UckpuBnéHHOE YeThIpEXMEPHOE MPOCTPAHCTBO, TEH30PHI U UX MpeoOpa3oBaHUeE.

[1mockoe mpoCcTpaHCTBO, UCKPUBIEHHOE IIPOCTPAHCTBO.
[TonsTHE O TEH30pax.

6. lI3MeHeHne KOMIIOHEHTOB BEKTOpa MPH MapauIeIbHOM MIEPEHOCE.
[TonsiTHE O MapayuUIEIEHOM MTEPEHOCE BEKTOPA B INIOCKOM M MCKPUBIEHHOM IPOCTPAHCTBAX.
7. CumBonsl Kpucroddenst u ux cBsi3b ¢ METPUYECKUM TEH30POM.

CumBonel Kpuctoddens nmepsor u BToporo poja.

CaoiicTBa K03 (PHUIIMEHTOB CBSI3HOCTH.

Bripaxkenus: cumBonioB Kpuctoddens yepe3 mpou3BOAHbIE METPUIECKOTO TEH30PA.
8. KoBapuantnoe nuddepeHnupoBaHue.

[TpaBuna xoBapuanTHOTO AU HEpEHIIUPOBAHUS.

KoBapuaHTHast Mpon3BOIHASI KOHTPABAPHAHTHOTO BEKTOPA.

KoBapuaHTHast mpon3BOIHAS KOBAPUAHTHOTO BEKTOPA.

KoBapuaHTHast Mpou3BOIHAS TEH30PA.

9. TeH30p KPUBU3HEI.

Tenzop Pumana-Kpuctoddens.
Tensop Puuum.

10. IlpocTpancTBeHHO-BpeMeHHas MeTpuka [lIBapummuibaa.

VYpaBHEHUSs TATOTCHUS DUHIITEIHA B 001IIEM BH/IE.
VYpaBHeHUd TATOTEHU DUHILITEWHA JJISI [IEHTPAIbHO-CUMMETPUYHOTO TTOJISI.
Pemenne IBapimmisaa.

11. PenstuBuctckue cucremsl koopauHar ICRS, ITRS u ux peanuzaunun ICRF, ITRF.

YetbipéxmepHble HeOeCHas M 3eMHasi CHCTEMbI KOOP/IMHAT.
Hebecnas u 3emMHast cucTeMbl OTCUETA.

12. Cesa3p mexay mkanamu Bpemenu TCB u TCG, TCG u TT.
PenstuBuctckue mkansl Bpemenn TCB, TCG,TT.
13. BpeMeHHas 3ajiepKKa CUTHaJIa B JIA3€PHOM JIOKAIUH.

Jlazepnas noxanus MC3.
ITonpasku npu nazepHoit nokanuu MC3.

14. JlomnepoBCKOe CMEIIEHUE YaCTOTHI.
Dddexr domrepa.
15. PenatuBuCTCKHME YpaBHEHUS IBUKECHHUS.

KosapuanThHas dhopma 3anucu nuddepeHmaibHbiX ypaBHeHui amxeHus NC3.
PenstuBuctckas pynkums Jlarpamxka.
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16. I'paBUTAalIMOHHOE OTKJIOHEHUE CBETA.
[Tpunun BeIBoAA (hOpMYIIbI IPaBUTALIMIOHHOTO OTKJIOHEHHUS CBETAa HA OCHOBE DIKOHAA.

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

OcHoeénas numepamypa

1. KpeutoB B.M. YueGHoe mocobme mo kypcy "Teopusi cuctem otcueta". (OCHOBBI TEOpUU
NPOCTPAHCTBEHHO - BpPEMEHHBIX mpeoOpasoBanuii). s  CTyOeHTOB  CIEHUAIbHOCTEH:
aCTPOHOMOTEO/Ie3Us], KOCMUYEcKasl reofe3us, npukiaanas reogesus. / B.M. Kpeuios. - MUNUT'AuK,
1998. - 92 - TekcT: HEMOCPEACTBEHHBIM.

Jlononnumenvuas rumepamypa

1. KpeuoB B.M. BBenenue B TeOopuio CHUCTEM OTcueTa: YdUeOHOE MocoOHe sl CTYJCHTOB
reofgesndyeckux crneuuansHocred. / B.M. Kpeumos. - MUHUI'AuK, 2003. - 90 - Tekcr:
HEIOCPEACTBECHHBIM.

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypcbl «AHTepHET», K KOTOPBIM 00eceYnBaeTcst
AOCTYI 00y4AKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcol « Unmeprem»
1. https://iaaras.ru/ - UactuTyT npukiagnoi actponomuun PAH

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUNIUHE

Ilepeuenv npoecpammnozo obecneuenus
(0bHOBNEeHUE NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)
He ucnonb3zyercs.

Ilepeuensb uHpOPMAYUOHHO-CIPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

CMellanHbId TUIT
WNuTepakTuBHas maHemsb - 1 mT.
MenoBas gocka - 1 mr.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 THCHHMILIMHBI (MOTYJIs1)

C wenpo yCHemHoro OCBOGHUS JAHHOTO MpeIMeTa CTyACHTY HeOOXOAUMO BBIMTOIHATH TOMAIIIHHE
paboThI O YKa3aHHBIM IPETONABaTEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. s
Ooylee  YCHEIIHOTO  BBINOJHEHUS  pabOTBl  CTYAEHTY  TNpEAjaracTcss  HCIOJIb30BaHHUE
yueOHO-METOANYECKUX MaTepHuajoB, COOTBETCTBYIOIINX YKa3aHHOH TeMe.

CamocrosTenbHas paboTa CTYIEHTOB OIMCBIBACTCS U PETYIUPYETCS:

- MeroaudyeckumMu peKOMEHAALUAMU 110 JUCLIUILINHE;
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- MeTtonuyeckuMi PEKOMEHIAIMSIMHU 10 OpPraHU3AIMH CaMOCTOSTEIHLHOM pPabOThl CTYIACHTOB
MUUTAuK;

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonUMOCTH O0YUYEHHS! CTYICHTOB-UHBAIMJIOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0pOBBSl  ayAMUTOPHBIE 3aHATHA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKIUMW, TMpPE3eHTalluidi, BHAECO- M ayguoOMarepuaioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MoAOUPAIOTCS B aIallTUPOBAHHBIX 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 Ui MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMHU BO3MOXKHOCTSIMHU
3I0pOBBS pa3zpabaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()U3NUIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 3J0POBbS TAKUX 00YUYaIOLIUXCS.
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