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)
MOJ1Y/1b. KOCMUYECKOIi TEOJIE3UU U HABUTALIUU

«B1.B.01.05 OCHOBBI PEJIAATUBUCTCKOM I'EOQJE3UN»
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'on Habopa (mpuema Ha oOydenue): 2026

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

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

Mocksa, 2026
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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. Paccmotpeno | 28.01.2026, Ne
(baxysprer YYEHOI'0 COBETA 14
¢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
Ymemu:

MK-1.1/¥YM]1 YMeTp NpoOM3BOAMUTH OLEHKY BIHUSHHUA 3(P(PEKTOB CHENMATIbHON Teopuu
OTHOCHUTEJIBHOCTH

Braoems:

[IK-1.1/HBl Bnamerp cmnocobamu mnpuMeHeHHs S()(PEKTOB CleNHalIbHOW TEOpUHU
OTHOCHTEJIEHOCTH JJIsl PEIICHUS 3a/1a9 aCTPOHOMHH U T€O/IC3HH

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

3name:

[1K-1.2/301 WcTouHMKM J@HHBIX, coOAepXamux HWHOOpMaIMo 00 dJIeMeHTax
IPaBUTALIMOHHOTIO MOJIs B INIOOAIBHBIX U JIOKAJIbHBIX MacIITadax.

Ymemu:

[IK-1.2/¥m1 Hcnons3oBaTh NpPOTrpaMMbl W QJITOPUTMBI  BBIYUCICHHS 3JIIEMEHTOB

TPaBUTALMOHHOIO I10JIS, B TOM YKCJIE IO OTKPBITHIM JaHHBIM, IPEACTABIISTh PE3YIBTATHI
BBIYHUCIICHUN

Braoems:

[IK-1.2/HBl Metoaukoii 0OpabOTKH pe3ylnbTaToB IPaBUMETPUUYECKUX ONPEACICHUN U
UCIIOJIb30BaHMs PE3YyJIbTaTOB IPABUMETPUUYECKUX PadOT M HCCIEIOBAHUM 1O MU3YUYCHHUIO
I'PaBUTAIIMOHHOTO IOJIS B ITI00AJILHOM U JIOKaJIbHOM MaciiTade

[IK-1.3 ToToBHUT 3I€MEHTHI JOKYMEHTAIlMH, MPOEKTOB, IJIAHOB W MPOTPaMM IPOBEACHUS
OTJEIBHBIX ATANOB padOT

3namu:
[1K-1.3/362 HopmaruBHO-TIpaBOBYIO 6a3y B 00JIaCTH T€OAC3UUECKUX padoT
Ymemns:

[1K-1.3/YM2 PaspabareiBath U OGOPMIIATH TEXHUYECKHUH TPOEKTHI M TMPOTPAMMBbI
TEOJIC3MUECKUX paboT

Ne 000005797 Crpanuria 4 u3 12



Braoems:

[TK-1.3/HB2 Cneunann3upoBaHHbBIM MPOrPAMMHBIM obecrieueHreM TSt
MaTeMaTH4ecKol  00pabOTKHM  pe3yabTaToB  BBICOKOTOYHBIX H3MEPEHUH U UX
oQopMIIeHHEM AJIs TPOEKTHOM TOKyMEHTalluu

[IK-4 CnocoOeH BBIMONHATH TEXHOJOTHYECKHE OMNEpAlMd IO TOATOTOBKE MPEIIOKECHUN IS
MIPUHSATHUS PEIICHUS, B TOM YHCJIE HA OCHOBE PE3YJIbTaTOB KOCMUYECKOH IESITEIbHOCTH

[IK-4.1 ®opmupyeT W HampapisieT 3alpoChl Ha MPEAOCTaBICHHE AaHHBIX (MHOOpMAINH),
MOJly4YaeMbIX Ha OCHOBE HCIIOJIb30BAaHUSI pE3yJIbTaTOB KOCMHUYECKOH JesTeNbHOCTH, B
MH(OPMAIIMOHHO-aHAIMTUYECKUE K MOHUTOPUHIOBBIE CUCTEMBI Pa3JINYHbIX YPOBHEH
3namo:
[1K-4.1/3u1 ®u3udeckuii CMBICI XapaKTEPUCTHK, CBI3aHHBIX C TPAaBUTALIMOHHBIM M1OJIEM
3eMiIM M IUIAHET, CHOCOOBI OINpENesICHUs] M YTOYHEHHUS SJIEMEHTOB TPaBUTALMOHHOTO
OJIs1, @ TAK)KE MX M3MEHEHUI BO BpeMEHH

Ymemu:
[MK-4.1/¥YM1 BBIYHCIATH 3MEMEHTHI TPABUTAIMOHHOTO TOJISL 10 PE3yJIbTaTaM 3ampocoB

JIAHHBIX, IIOJy4CHHBIX B PE3YyJIbTaTe€ KOCMHYECKOW IEATEIbHOCTH, MHTEPIPETUPOBATH
pe3yJIbTaThI.

Braoems:

[IK-4.1/HBl Ilpunsaroii TepMuHONOTHEH B 007aCTH M3Y4YCHHUS XapPAKTEPUCTHK
¢u3nUecKux moneH, cocodaMu npeacTaBIeHUsT HHPOpPMAIK O HUX.

[1K-4.2 Bemmonusier cOop, NepBUYHYI0 00pabOTKYy, CHCTEMATH3alMIO, KaTaJoru3aluio H
BU3YaJU3aIHIO JAaHHBIX (MH(POPMALIUMH), TOJIyYEHHBIX HA OCHOBE HCIOJIb30BAHUS PE3YNILTATOB
KOCMUYECKOH IeATETbHOCTH U PE3YJIBTaTOB UX 00pabOTKU

3uame:

[1K-4.2/362 Metonpl cbopa, mepBUIHON 00paOOTKH, CHCTEMAaTU3AIMK U KaTaJOTU3alliH
JAHHBIX, TTOJIYYCHHBIX HA OCHOBE PE3yJIFTaTOB KOCMHUYECKOM JIEATEILHOCTH

Yuemo:

[1K-4.2/YM2 BBINONHATH KOMIUIEKCHYIO 00pabOTKy KOCMHUYECKHX T'€O0e3MYeCKUX
TAHHBIX, BKJIFOYAs MX TPeoOpa3oBaHUE B 3aJaHHBIE CHCTEMbI KOOP/IMHAT.

Brnaoemw:

[IK-4.2/HB2  HaBbikamMmu  paboOThl CO  CHEIUATU3UPOBAHHBIM  T'EOJE3MYCCKUM

ImporpaMMHBIM obecneyeHneM JJIA O6pa6OTKI/I KOCMHYCCKUX OaHHBIX, METOAAMH HX
BU3yaJIn3allun

[1K-4.3 BeInonHseT KOMIUIEKCHBIN aHaJINW3 JaHHBIX (MH(OpMAaIMK), TOTYYEHHBIX HA OCHOBE
HCIIOJIb30BaHUS PE3yJIbTaTOB KOCMUYECKON JESATEIHOCTH

3Hamo:

T1K-4.3/312 MeTonbl U TEXHOJIIOTHH KOMILIEKCHOTO I'€0Ie3UNYECKOr0 aHaIn3a JaHHBIX
Ymems:

[NIK-4.3/YmM2  IIpoBoauTh  MaTeMaTHUecKyr0  0oOpaOOTKy W HHTEpPHpPETAIHIO
reoJIe3MUECKUX JTAHHBIX JJIs PEIICHUS 3a/1a4 BBICIIEH reo1e3un

Braoems:

[IK-4.3/HB2  HaBeikamMH  NpPUMEHEHHS  CICHHAIM3UPOBAHHOTO  MPOTPAMMHOTO

ofecrieueHrs MJi1 KOMIUIEKCHOTO aHaju3a M OLEHKHM TOYHOCTH T€0/Ie3MUECKHUX
U3MEPEHUN.

[1K-4.4 ®opmupyer HaOOp BO3MOXKHBIX BapHAaHTOB PEIICHUS Ha OCHOBE HCIIOJIb30BaHHS

pe3yJIbTaTOB KOCMHUYECKON JeSTEIbHOCTH
3name:
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[1K-4.4/312 3HaTh OCHOBBI O0IIEH TEOPHH OTHOCUTEIBHOCTH

Ymems:

[IK-4.4/YM2 VYMeTh mNpOM3BOIUTH OLEHKY BIUSHHA 3(pdekroB obmeil Teopun
OTHOCHUTEJIBHOCTH

Braoemy:

[IK-4.4/HB2 Bnagetp cmocobamu npumeHeHUs AGGEKToB  00meid  Teopuu
OTHOCHTEJIEHOCTH JJIsl PEIICHUS 3a/1a9 aCTPOHOMHH U T€O/IC3HH

3. Mecto aucuumimHbl B cTpykrype OII

Hucuumnuna (Monynas) bB1.B.01.05  «OcHOBBI  pENSTUBUCTCKONW T€OAE3UM» OTHOCUTCH K
dbopmupyeMOll ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH YacTH 00pa30BaTeNIbHONW MPOTrPaMMBbl U
n3yyaercs B cemecTpe(ax): 8.

B nmpomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEUICHHIO THUIIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix POI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI

2
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=
3auer ¢
8 cemecTp 144 | 4 |24 | 48 | 72 .
OLIEHKOM
Beero 144 | 4 |24 |48 | 12

5. Copep:xanune TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILIMHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAIMH HE YKa3bIBAIOTCS)

E o
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H =
w 5 =45
= = O g E =
= = < = e o
El 2| =282
S| 3|8 |8325
s o =
HaumeHnoBanue pasnena, TeMbl 2 2 |g 9 <
0] = 3O
3 X o O = =
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s o = O & & =
Q = B e [
o = E Q9 |[E5 a8
Sl 5| 2|2 |Z85&
(] ~ < E < > P o
(3] (5} o < E 3 8 a,
aa] = = O |IE 38 &akE
Pasznea 1. Cnenuanbnas teopusi | 49 8| 17| 24| IIK-1.1
OTHOCHTEJILHOCTH I1K-4.2
Tema 1.1. OCHOBBI CIIEITHATEHOM 49 g8l 17| 24| 1IK-4.4
TEOPUH OTHOCUTEIHLHOCTH.
Pasnen 2. O0mas reopust 48 8 16| 24| IIK-1.2
OTHOCHTEJILHOCTH I1IK-4.3
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Tema 2.1. OcHOBBI 001IIEH TEOpHH 48 8 16| 24

OTHOCUTEILHOCTH.
Pa3nen 3. [IpunoxeHusi Teopuu 47 8 15| 24| IIK-13
OTHOCHUTEJIbHOCTH I1IK-4.1
Tema 3.1. Ucnionb3oBaHue 47 8| 15| 24

3¢ hekToB TeopHUH
OTHOCUTECIIbHOCTHU B I'€OAC3UU U
aCTPOHOMHUH.

Hroro 144 24| 48| 72

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

Pazoen 1. Cneyuanvnas meopus OmHoCUmMENbHOCHU

Tema 1.1. OcHosbl cneyuanbHol meopuu OMHOCUMENbHOCHU.

[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 MIPOCTPAHCTBE
KoapuantHoe nuddepenunpoBanme

TeH30p KpUBU3HBI

LleHTpanbHO-CUMMETPUYHOE IPABUTAIIIOHHOE TI0JIE

Texymui KOHTPOJIb

Bun (hopma) konTpoms

PacueTtHo-rpaduueckas padora

Pa3zoen 3. Ilpunoscenus meopuu omMHOCUMENbHOCHU

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

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

PenstuBucrckue npeucccun

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

PacueTtHo-rpaduueckas padora
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6. ITopsinok npoBegeHUs MPOMEKYTOUHOM aTTeCTANMHI

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalMl  pPervIaMeHTUPYETCS  JIOKAJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTand OOy4aloUIMXCcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIETO 00pa3oBaHWs — IporpamMmmam OakallaBpuara, mporpamMmam CIEeHUalIuTeTa, MporpaMmam
MarucTparypbl B (peaepanbHOM TOCYIapCTBEHHOM OIOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opranuzaius v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHUS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyarolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (QeneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BaTE€IbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHenuem S0 u JJOT».

IIpomedxcymounas ammecmayus: 3avem c oyeHnkou, 8§ cemecmp.

7. OneHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. Cneyuanvnas meopus OmHoCUmMENbHOCHU
Koumponupyemvie H/IK: 1IK-1.1 I1K-4.2 [IK-4.4

Tema 1.1. OcHosbl cneyuanvHoll meopuu OMHOCUMENbHOCTU.
dopma KOHTpOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas padora
Bomnpocsi/3ananus:
1. MeTtpuueckuii TEH30p
Metpuueckuil TEH30p B PSAMOYTOIBHOM, TTOJISIPHOM, IIMUIMHAPUYECKON CUCTEMaX KOOPANHAT.

Pa3zoen 2. Obwan meopus omuocumensHocCmu
Konmponupyemvie U/K: I1K-1.2 1IK-4.3

Tema 2.1. OcHosbl 0bwell meopuu OMHOCUMETLHOCIU.
dopMa KOHTPOJISI/OTICHOYHOE CpeaCcTBO: PacueTHo-rpaduueckas padora
Bonpocsi/3ananus:
1. KomnoHeHTs! TeH30pa Puuun ass ieHTpagbHO-CUMMETPUYHOTO IPaBUTALIMOHHOTO TOJIS.

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

Pas3zoen 3. Ilpunoxcenus meopuu omuocumeabHocCmu
Koumponupyemovie UJIK: IIK-1.3 1IK-4.1

Tema 3.1. Hcnonvzosanue sghghexmos meopuu omuocumenbHOCMu 8 2e00e3uu U AcmpoOHOMULL.
dopMma KOHTPOJISI/OTICHOYHOE CpeacTBO: PacueTHo-rpaduueckas padora
Bonpocsi/3ananus:

1. PensiTuBUCTCKast BpeMeHHas 3aJiepKKa CUTHaIA MpH JiazepHoi sokanuu MC3.

IIpocTpaHCTBEHHO-BpEMEHHASI METPHUKA B Cllydae jJa3zepHoi jokanuu MC3.
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. Kakyro BenmnuuHy coctaBisieT pasHocTh Mexay TT u TAI?
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A) 32,184 c.
b) 31,284 c.
B) 34,182 c.
I') 38,142 c.
2. Uemy paBHO CMEIIIEHHE CBETOBOTO JIy4a Mpu MpoxokaeHnu Boau3u ComHia?
A) [0, 02)] A
B) [0, 18)
B) [1,75)] ~
I [(17,50) ~
3. YUeMy paBHa CKOpPOCTb CBETa B BaKyyme?

A) 298792458 m/c
b) 299972458 m/c
B) 299792458 m/c
I') 297892458 m/c
4. Kakoli BenMunHbI focTUraet pacconiacopanue mkan TCG u TT 3a cyTku?
A) 0,6 Mkc
b) 6 mxc
B) 60 mxc
I') 600 mxc
5. Yemy paBHO CMEIIEHUE TOYKUM BECEHHETO DPABHOACHCTBHUSI B CTOJIETUE, BBI3BAHHOE
npeneccueit Cxoyrena- ne Currepa?
A) [0, 02)] A
B) [0, 19)]
B) [(1,92) ~
) [19,2)] A
6. Kakoii BeIMYMHBI MOXKET TOCTHYb OTIUYHE KIACCUYECKOH (POPMYIBI OT PEIsITUBUCTCKON
IIpY BBIYUCIICHUH abepparuu?
A) [o,5]
B) [0,05)
B) [0,005)] ~"
) [0,0005] A"
7. UeMy paBHO cMellleHUe nepurenus Mepkypus B ctoietue?
A) [0,43) ~
B) [43) ™
B) [(43]) ~
) [430] ~
8. Kakoi1 Benmnuunbl gocturaet paccoracoBanue mkai TCB u TCG 3a cyTku?
A)O0, 13 mc
b) 1,28 mc
B) 12, 8 mc
I') 128 mc
9. YUeMy paBHO NPOU3BEACHHUE YETHIPEXMEPHON CKOPOCTH Ha YETHIPEXMEPHOE YCKOPEHHE?
BeKTOopBI 4eTBIPEXMEPHOM CKOPOCTH U YETBIPEXMEPHOTO YCKOPEHUS NEPICHAUKYIISAPHBI IPYT IPYTY.
10. K xakoMy THUITy OTHOCHUTCSI TEH30D, €CIIM UHEKChI 3alIUCaHbI BBEPXY?
Tur TeH30pa 3aBUCHT OT TOTO, I71€ 3alIMCaHbl HHICKCHI.
11. K kakoMy TUIly OTHOCHUTCSI TEH30p, €CJIM UHIEKCHI 3alIMCAaHbl BHU3Y?
Tur TeH30pa 3aBUCHT OT TOTO, I71€ 3alIMCaHbl HHICKCHI.
12. Yem ompenensieTcst panr TeH3opa?
PaHr uim BaJICHTHOCTB TEH30pa 3aBUCUT OT KOJINYECTBA UHIEKCOB.

8. OueHo4HbIe MaTEepHAJIbI IPOMEKYTOUHOM aTTeCTALUM
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8 cemecmp, 3auem c oyenkoii
Konmponupyemvie H/K: IIK-1.1 I[IK-4.1 IIK-1.2 IIK-4.2 IIK-1.3 [IK-4.3 [IK-4.4
Bomnpocsei/3ananus:
1. IlpeoGpazoBanus ["anunes u Jlopenna.
TpéxMepHOE MPOCTPAHCTBO.
YeTtbpEXMEPHOE IPOCTPAHCTBO.
2. YeTbIpéxMepHas CKOPOCTh M YETHIPEXMEPHOE YCKOPEHUE.
TpéxmepHble CKOPOCTh U YCKOPEHUE.
NHuteppain. YeTbpEXMEpHBIE CKOPOCTb U YCKOPEHHUE.
3. PenstuBucTCKME AelicTBUE, GyHKUUS JlarpaHika, ypaBHEHUS IBUKECHUS
CBOOOIHO YaCTHUIIBL.
Omnpenenenus s noustus "aeiicreue”, pynkuus Jlarpamka..
4. DHeprus, UMINYJbC, YETBIPEXMEPHAS CHIIA.
IToHsATHA O YETBIPEXMEPHOM UMITYJIbCE,YETBIPEXMEPHOU CHUJIE.
5. UckpuBi€HHOE YEThIPEXMEPHOE MMPOCTPAHCTBO, TEH30PBI M UX NIPE0Opa30BaHueE.

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

6. lI3MeHeHne KOMIIOHEHTOB BEKTOpa MPH MapajuIeIbHOM MIEPEHOCeE.
[TonsiTHE O MapayuIEIEHOM ITEPEHOCE 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.
KoBapuaHTHas Mpon3BoHasI KOHTPaBAPUAHTHOTO BEKTOPA.
KoBapuaHTHast mpon3BoiHasi KOBAPUAHTHOTO BEKTOPA.
KoBapuaHTHast Mpou3BoHAs TEH30pA.

9. TeH30p KPUBU3HEI.
Tenzop Pumana-Kpuctoddens.
Tensop Puuum.

10. IlpocTpancTBeHHO-BpeMeHHas MeTpuka [lIBapummuibaa.

VYpaBHEHUS TATOTCHUS DUHIITEIHA B 001IIEM BH/IE.
VYpaBHeHU TATOTEHU DUHILITEWHA JJISI [IEHTPAIbHO-CUMMETPUYHOTO TTOJISI.
Pemenne IBapimmisaa.
11. PenstuBuctckue cucremsl koopauHatr ICRS, ITRS u ux peanuzaunun ICRF, ITRF.

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

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

Jlazepnas noxanus MC3.
ITonpasku npu nazepHoit nokanuu MC3.

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

KosapuanThHas dhopma 3anucu nuddepeHmaibHbiX ypaBHeHui apmxeHus NC3.
PenstuBucrckas pynkums Jlarpamxka.

16. I'paBUTAallMOHHOE OTKJIOHEHHUE CBETA.
[Tpuniun BeiBoAa (HOpMyIIbl IPaBUTAIIMOHHOTO OTKJIOHEHHUS CBETa HAa OCHOBE HHMKOHAIA.
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9. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTypPbl

Ocnoenas rumepamypa

1. KpeutoB B.M. YueGHoe mocobme mo kypcy "Teopusi cuctem otcueta". (OCHOBBI TEOpUU
NPOCTPAHCTBEHHO - BpPEMEHHBIX mpeoOpa3oBanuii). s  CTyOeHTOB  CIEHUAIbHOCTEH:
aCTPOHOMOTEO/Ie3Us], KOCMUYEcKasl Treofe3us, npukiaanas reogesus. / B.M. Kpsuios. - MUNUT'AuK,
1998. - 92 - TekcT: HENOCPEACTBEHHBIM.

Jlononnumenvuas rumepamypa

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

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «IHTepHET», K KOTOPBIM 00ecne4nBaeTCst
AOCTYI 00y4aKOUIUXCS

Ipogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

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

9.3. [IporpammHoe obecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca Mo JUCIUIIUHE

Ilepeuenv npoepammnozo obecneuenus
(0bHO8BNEeHUe NPOU3BOOUMCS NO Mepe NOSABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)
He ucnonb3zyercs.

Ilepeuensb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3yercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

CMellanHbIA TUIT
WNuTepakTuBHas maHemnsb - 1 mT.
MenoBas gocka - 1 mr.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

C wenpo yCHemHoro OCBOGHUS JAHHOTO MpeIMeTa CTyACHTY He0OXOAUMO BBIMTOIHATH TOMAIIIHHE
paboThI O YKa3aHHBIM IPETONaBaTeIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. s
Ooylee  YCHEIIHOTO  BBINOJIHEHUS ~ pabOTBl  CTYAEHTY  TNpEeAjaracTcss  HCIOJIb30BaHHUE
yueOHO-METOANYECKUX MaTepHuajoB, COOTBETCTBYIOIINX YKa3aHHOH TeMe.

CamocrosTenbHas paboTa CTYIEHTOB OIMCHIBACTCS U PETYIUPYETCS:

- MeroaudyeckumMu peKOMEHAALUAMU 10 JUCLIUILIAHE;
- MeronuyeckuMH pPEKOMEHIAIMSMHM TI0 OpraHM3allid CaMOCTOSTEIbHON pPabOThl CTYIEHTOB
MUUT'AuK;
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Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHSI CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJAUTOPHBIC 3aHATUS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBI HM3yYEeHUEM
MOJHOTEKCTOBBIX  JIEKIMW, MPE3CHTAlUWi, BHIECO- M  aAyJUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoit cpene (OQUOC) ynuBepcurera. MHAMBHIyaldbHBIC 3adaHUSA
MOAOMPAIOTCS B Q/IalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX JOCTYIMHOCTH JJii MHBIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI I WHBATUAOB U JUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThiBaeTCs WHANBUAYATHHO C YIETOM OCOOCHHOCTEH NMCHUXO()U3NIECKOTO pa3BUTHS,
WHAVNBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 370POBBS TAKUX 00yUYaIOLTUXCS.
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