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YUYEHOTO COBETA
¢axynbTera




1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

[1K-1 Cnocoben

YIPaBISATh

Tonorpado-reoie3nIecKux padboT

IMPOU3BOACTBCHHO-TCXHOJIOTHYECKUMU mponeccaMu

I1K-1.1 Pa3paboTka mpoeKTOB MPOU3BOACTBA TONOIPadO-reoIe3nIECKIX padoT

3namu:

[TK-1.1/3622 CymHOCTh TpSIMOYTOJIBHBIX ¥ KPUBOJUHEHHBIX CHCTEM KOOPAHMHAT, B TOM
YHUCJIe YPaBHCHUM /IS MX MPe0oOpa3oBaHUA

[1K-1.1/3823 OcHoBoIIOIaramIme 3eMHBIX U HEOECHBIX CUCTEM OTCYETA B I€ONE3UN U
aCTPOHOMHH, B TOM YHCJIE UX MPE0oOpPa30BaHUIA U yUeTa BPAIICHUHA

[1K-1.1/3u24 Teopernueckue ACHEKTEI OJTHOPOJTHOTO u HEOTHOPOIHOTO
IIPOCTPAHCTBO-BPEMEHH

Ymems:

[K-1.1/YM22 BbluuMcasTh KOOpPIMHATHI B MPSMOYTOJIbHBIE M KPUBOJIUHEHHBIE CHUCTEM
KOOPJMHAT, B TOM YHCJIE BBIIIOJIHATH UX MMPEOOPa30BAHUS

TIK-1.1/YM23 3amaBarh IOJIOKEHHE TOYKU B 3€MHBIX M HEOECHBIX CHUCTEM OTCYETA B
reofie3u M acTPOHOMHUHU, B TOM YHCIE MPeoOpa3oBaHUs WX TOJOXKEHUS U ydera
BpAaILCHUI

[TIK-1.1/YM24 TlpumeHATh TEOPETHUECKHE M TMPAKTHUYECKHWE ACHEKTHI OAHOPOIHOTO H
HEOJTHOPOAHOTO MPOCTPAHCTBO-BPEMEHHU

Braoems:

[IK-1.1/HB20 HaBbpikaMu BBIYMCICHUSI KOOPAWHAT B MPSIMOYTOJBHONW M KPUBOJIMHEHHOMN
CUCTEM KOOPJHMHAT, B TOM YHCJIC HABBIKAMU MX MPE0Opa3oBaHuUs

[MK-1.1/HB21 HaBbikamu OmNpeaeNeHUs TOJOKEHUS TOYKH B 3EMHBIX M HEOECHBIX
CUCTEM OTCuYeTa B TE€OAE€3UM M AaACTPOHOMHHM, B TOM YHUCJE BBINOJHATH HX
npeoOpa3oBaHus M yUET BpaIICHUS

[1K-1.1/HB22 HaBblkamMy TPAKTUYSCKHX ACIIEKTOB OJHOPOAHOTO M HEOTHOPOIHOTO
IIPOCTPAHCTBO-BPEMEHH

2. Iloka3zaresid M KPUTEPUH OLIECHUBAHMUSI KOMIIETEHIIH

[Inanupyemslie
pe3yJIbTaThl OCBOCHHUS
IIPOrpaMMBbI

YpoBeHb
OBJIaACHUA

Kpurepun oniennBanus (nepeueHb cpopMUpOBaHHBIX
NJIK/3YB no ypoBHSIM OCBOCHHS)




[TK-1 Cniocoben
yIPaBIISATh
MPOM3BOJICTBEHHO-TEX
HOJIOTHYECKUMHU
nporeccamMmu
tonorpado-reoaeznye
CKUX padoT

I1oBEBIIIIEHHBIN

NAK IIK-1.1 PazpaboTka npoeKTOB IPOU3BOACTBA
Tornorpado-reoge3nyeckux padbor

3HaTh:
MK-1.1/3822 CymHOCTb NPSIMOYTOJIBHBIX U
KPUBOJIMHENHBIX CUCTEM KOOPJIMHAT, B TOM YHCIIE
YpaBHEHHI JIs1 MX TIpeoOpa3oBaHUA
T1K-1.1/3823 OcHOBOIIOIAraroMe 36 MHBIX U HEOSCHBIX
CUCTEM OTCUETa B I'€0JI€3UN U aCTPOHOMUH, B TOM UHUCIIE
uX peoOpa30BaHMii U ydeTa BpaleHU
[1K-1.1/3824 TeopeTtndeckue aceKThl OHOPOJHOTO U
HEOJHOPOAHOIO IIPOCTPAHCTBO-BPEMEHU

YMeTs:
[TK-1.1/YM22 BbIuucnaTe KOOPAUHATHI B IPSIMOYTOJIbHBIE
Y KPUBOJIMHEWHBIE CUCTEM KOOPJIMHAT, B TOM YHCJIE
BBITOJTHATH UX MTPEoOpa3oBaHus
TIK-1.1/YM23 3agaBaTs MOJIOKEHUE TOYKU B 3EMHBIX U
HEOECHBIX CHCTEM OTCYETa B I€0IC3UH U aCTPOHOMHH, B
TOM YHCIIe IPeoOpa30BaHMs UX MOJIOKEHUS U yueTa
BpAaILCHUI
[1K-1.1/YM24 [IpuMeHSTh TEOPETUICCKHUE U
MIPAKTUYECKHUE ACTIEKTHI OJHOPOJHOTO U HEOAHOPOIHOTO
IIPOCTPAHCTBO-BPEMEHH

Bnanets:
ITK-1.1/HB20 HaBbikamMu BEIYHUCICHUS] KOOPAMHAT B
IIPSIMOYTOJIBHOM ¥ KPUBOJIMHEHHON CUCTEM KOOPIMHAT, B
TOM YHCJI€ HABBIKAMH UX NPEOOpa30BaHUS
ITK-1.1/HB21 HaBbikamu omnpeaeneHus NOJ0KESHHUS TOUYKU
B 3eMHBIX U HEOECHBIX CUCTEM OTCUETA B F€O/IC3UU U
ACTPOHOMMH, B TOM YHCJI€ BBIMOJIHATH UX MPEOOpa3OBaHUS
U y4eT BpalleHus
ITK-1.1/HB22 HaBbikamu MpakTHYECKUX ACIIEKTOB
OJHOPOJHOTO ¥ HEOAHOPOAHOI'O MPOCTPAHCTBO-BPEMEHNU

bazosniit

NAK IIK-1.1 Pa3paboTka npoeKTOB IPOU3BOACTBA
Tornorpado-reoge3nyeckux pador

3HaTh:
[K-1.1/3822 CymHOCTb NPSIMOYTOJIBHBIX U
KPUBOJIMHENHBIX CUCTEM KOOPJIMHAT, B TOM YHCIIE
YpaBHEHHI JJIs1 MX TpeoOpa3oBaHUA
T1K-1.1/3823 OCcHOBOIIOIAraroMe 36 MHBIX U HEOSCHBIX
CUCTEM OTCUETa B T'€0JI€3UN U aCTPOHOMUH, B TOM UHUCIIE
uX peoOpa30BaHMii U ydeTa BpaleHUH
[1K-1.1/3u24 TeopeTtndeckue aceKThl OHOPOJHOTO U
HEOJHOPOAHOIO IIPOCTPAHCTBO-BPEMEHHU

YMmeTs:
[TK-1.1/YM22 BbIUucnaTe KOOPAUHATHI B IPSIMOYTOJIbHBIE
Y KPUBOJIMHEWHBIE CUCTEM KOOPJIMHAT, B TOM YHCJIE
BBITOJTHATH UX MTPe0Opa3oBaHus
TIK-1.1/YM23 3agaBaTs MOJIOKEHUE TOYKU B 3€MHBIX U
HEOECHBIX CUCTEM OTCYETa B I€0Ie3UH U aCTPOHOMUH, B
TOM YHCIIe IPeoOpa30BaHMs UX MOJIOKEHUS U yueTa
BpAaILCHUI




[TK-1.1/YM24 TTpuMeHSTh TEOPETUIECKUE U
IIPAKTHUUYECKHUE aCIEKThl OTHOPOIHOTO U HEOJHOPOJHOTO
IIPOCTPaHCTBO-BPEMEHU

[ToporoBbiii MK ITK-1.1 Pa3paGoTka mpoeKTOB MPOU3BOACTBA
toniorpado-reoIe3nIecKux padboT

3HaTh:
[1K-1.1/3822 CymHOCTb NPSAMOYTOIBHBIX U
KPUBOJIMHEIHBIX CUCTEM KOOPJIUHAT, B TOM YHCIIE
ypaBHEHUH ISl KX TTpeoOpa30BaHU
[1K-1.1/3823 OcHoBOmIOIArarIe 3€MHbIX 1 HEOECHBIX
CUCTEM OTCUeTa B T'€0JIe3UH U aCTPOHOMUU, B TOM YHUCIIE
WX MpeoOpa3oBaHUi U yueTa BpalieHUI
[1K-1.1/3624 TeopeTtnueckre acreKThl OTHOPOAHOTO U
HEOJHOPOJAHOTO MPOCTPAHCTBO-BPEMEHU

3. [IIxajga oneHUBaHUSA

OrueHka

Kpurepuu onennBanus (nepeuess copmupoBanabix MIK/3YB)

OTIn4HO

[IK-1.1 Pa3paboTka mpoeKTOB MPOU3BOACTBA TONOrPadO-reo1e3nIeCKIX
pabor
IK-1.1/3822 CymHOCTb NpsIMOYTOJIBHBIX U KPUBOJIMHEHHBIX CUCTEM KOOPJAMHAT, B
TOM YHCJI€ YPaBHEHUH JJIs1 UX MPeoOpazoBaHUN
T1K-1.1/3823 OcHOBOIIOIAraroIMe 36 MHBIX U HEOECHBIX CUCTEM OTCUETA B
re0/Ie3UN U aCTPOHOMMH, B TOM YHCJIE UX IPE0OpAa30BaHUI U yueTa BpallleHUui
[TK-1.1/3824 Teoperuveckue aceKThl OAHOPOIHOTO M HEOJTHOPOIHOTO
IIPOCTPAHCTBO-BPEMEHU
[K-1.1/YM22 BbIUUCIATh KOOPAUHATHI B IPSIMOYTOJIbHBIC U KPUBOJIUHEHHBIE
CHCTEM KOOPJMHAT, B TOM YHCJIE BBIIOIHATH UX MPe00pa30BaHUs
TIK-1.1/YM23 3agaBaTs HOJIOKEHUE TOYKU B 36MHBIX M HEOECHBIX CUCTEM OTCYETA
B T'€0JIC3UHM U aCTPOHOMMH, B TOM YHCJIE TPEOOPa30BaHUs HX MOJIOKEHHS U ydeTa
BpAaILCHUI
[K-1.1/YM24 TTpuMeHSTh TEOPETUYECKUE U PAKTHIECKHUE aCTIEKThl OMHOPOIHOTO
Y HEOZAHOPOAHOT'O MPOCTPAHCTBO-BPEMEHHU
[TK-1.1/HB20 HaBbikamMy BEIYUCICHHS KOOPJUHAT B MPSIMOYTOJIHOU U
KPUBOJIMHEHHON CUCTEM KOOPIUHAT, B TOM YHCJIE HAaBBIKAMU MX MPE0Opa3oBaHUs
[TK-1.1/HB21 HaBbikamu omnpeaeneHus MOJ0KESHHUS TOYKH B 36MHBIX U HEOECHBIX
CUCTEM OTCUETa B T'€0JIE3UH U aCTPOHOMUH, B TOM UHUCJIE BBIIOIHATH UX
npeoOpa30BaHys U yYeT BpalleHHs
[1K-1.1/HB22 HaBblkaMy NPaKTUYECKHUX aCTIEKTOB OJJHOPOIHOTO U
HEOJHOPOJAHOIO IIPOCTPAHCTBO-BPEMEHU




Xopo1o

[IK-1.1 Pa3paboTka mpoeKTOB MPOU3BOACTBA TONOIPadO-reo1e3nIeCKIX
pabot
IK-1.1/3822 CymHOCTb NpsIMOYTOJIBHBIX U KPUBOJIMHEHHBIX CUCTEM KOOPJMHAT, B
TOM YHCJI€ YPaBHEHUH JJIs1 UX MPeoOpazoBaHUN
T1K-1.1/3823 OcHOBOIIOIAraroMe 36 MHBIX U HEOECHBIX CUCTEM OTCUETA B
re0/Ie3UU U aCTPOHOMMH, B TOM YHCJIE UX IPE0Opa30BaHUI U yueTa BpallleHUu
[TK-1.1/3824 Teoperuveckue aceKThl OAHOPOIHOTO M HEOJTHOPOIHOTO
IIPOCTPaHCTBO-BPEMEHU
[K-1.1/YM22 BbIUUCIATH KOOPAUHATHI B IPSIMOYTOJIBHBIC U KPUBOJIMHEHHBIE
CHCTEM KOOPJMHAT, B TOM YHCJIE BBIIOIHATH UX Pe00pa30BaHUs
TIK-1.1/YM23 3agaBaTs HOJIOKEHUE TOYKU B 36MHBIX M HEOESCHBIX CUCTEM OTCUYETA
B T'€0JIC3UHM U aCTPOHOMMH, B TOM YHCJIE TPEOOpPa30BaHuUs HX MOJIOKEHHS U ydeTa
BpAaILCHUI
[K-1.1/YM24 TTpuMeHSTh TEOPETUYECKUE U PAKTHIECKHUE aCTIeKThl OMHOPOIHOTO
Y HEOZAHOPOAHOT'O MPOCTPAHCTBO-BPEMEHU

VYnoierBopute
JIBHO

[1K-1.1 Pa3zpaboTka mpoeKTOB MPOU3BOICTBA TOMOTPadhO-re01e3NIECKUX
pabor
[1K-1.1/3622 CymHOCTh NPSIMOYTOJIBHBIX U KPUBOJIMHEHHBIX CHCTEM KOOPIMHAT, B
TOM YHCJIE YPAaBHEHHM JIJIs1 UX MPEe0Opa30oBaHMt
[1K-1.1/3823 OcHoBoOmIOIaramIye 3eMHBIX 1 HEOECHBIX CUCTEM OTCUETA B
reo0/Ie3Ud U aCTPOHOMHHM, B TOM YHCJIE UX IPeoOpa3oBaHuil U yueTa BpalleHun
[1K-1.1/3824 Teopetnueckne acreKThl OJHOPOTHOTO U HEOTHOPOIHOTO
POCTPAHCTBO-BPEMEHH

Heynosne-
TBOPUTEIHHO

Pesynbrarel 00yueHust He cOpMUPOBAHBI HA TOCTATOYHOM YPOBHE

4. KoHTpOJIbHbIE MEPONIPUSATHUS MO TUCHUTIINHE

Bun xonTposns

®dopma koHTPOIIs/O1IEHOYHOE CPECTBO

Texymuii koHTposib  |[IMChbMEHHBI OnpocC

PacueTHo-rpaduyeckas pabora

[TpomexxyTouHas PacueTHo-rpaduyeckas pabora
arrecTanus 3ayeT ¢ OllEHKOU
Buj xoHTpOsIsA/ Hcnob3yeMble
Ne HaumenoBanue paszena Kontposnpyem OLICHOYHBIE MATEPHAIbI
n/n bie UJIK . TpoMeKyT.
TEKyHlI/[l/I aTTrecTamus
1 |IIpeamer u 3agaua Kypca [K-1.1 IInceMeHHBIH OITpoC 3auer ¢
OLICHKOU
2 |Maremarnueckoe npoctpanctso  (ITK-1.1 IInceMeHHBIH OITpoC 3auer ¢
OLICHKOU
3 |®Puznueckoe YETHIPXMEPHOE IK-1.1 IInceMeHHBIN OITpoC 3auer ¢
IIPOCTPAHCTBO-BPEMS OLIEHKOM
4 |OnHOponHOE IK-1.1 IInceMeHHBIM OITpoC 3auer ¢
IIPOCTPAHCTBO-BPEMS OLIEHKOM
5 |HeomnoponHoe IK-1.1 IInceMeHHBIH OITpoC 3auer ¢
IIPOCTPAHCTBO-BPEMS OLIEHKOM
6 |3eMHBIC U HEOECHBIE CUCTEMBI [K-1.1 PacuetHo-rpaduueckas 3auer ¢
OTCYETA B F€OAE€3UU U aCTPOHOMUHU pabora OLIEHKOM

5. Ilopsaaok nmpoBeeHusI MPOMEKYTOUYHOM aTTeCTAIUMN




[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 ¢ oyeHkou, 3 cemecmp.

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA

Paszoen 1. Ilpeomem u 3a0aua Kypca
Koumponupyemvre U/IK: 1IK-1.1

Tema 1.1. Ilpeomem u 3a0aqu Kypca
®dopma KOHTPOJISI/0TICHOUHOE CpeacTBO: [TncbMeHHBIN ompoc
Bonpocsi/3ananus:
1. 3aga4yn reone3nu, UCIOIB3YIONINE BRICOKOTOYHBIE CHCTEMBI OTCUETA.

. 3a/1aun aCTPOHOMUH, MCTIONB3YIONINE BEICOKOTOYHBIE CUCTEMBI OTCUETA.
. 3a71a91 KOCMHYECKOH Te0/Ie31H, UCIIONB3YIOIINE BHICOKOTOYHBIE CHCTEMBI OTCUETA.
. 3amaun HeOEeCHON MEXaHUKH, UCIIONB3YIONIEH BEICOKOTOYHBIE CUCTEMBI OTCUETA.
. 3a71a49¥ T€OIMHAMHKH, UCTIOJIb3YIOIIEH BBICOKOTOYHBIE CHCTEMBI OTCUETA.

2
3
4
5
6. 3amaun reo(U3UKH, UCTIONB3YIOIEH BHICOKOTOYHBIE CHCTEMbI OTCUETA.
7. 3agaun acTpo(PU3UKH, HCTIOIB3YIONIEH BHICOKOTOYHBIE CHCTEMBI OTCUETA.
8. 321,[{3‘11/1 KOCMOJIOT'HH, HCHOHB3yIOH.[Cﬁ BBICOKOTOYHBLIC CUCTCMBI OTCUCTA.
9. Kakue »TanoHbl UCIIOJIB3YIOTCS TPU T€OAE3MUYECKIX U3MEPEHUSIX ?

1

0. Kakue mMacmraObl HCTIONB3YIOTCS PU T€0Ie3NUYECKUX M3MEPEHUSAX ?

Pazoen 2. Mamemamuueckoe npocmpancmeo
Koumponupyemvie U/IK: 11K-1.1

Tema 2.1. Ilpsimoyeonvhvle cucmemvl Koopounam u ux npeobpazosanus. Kpueonunetinvie cucmemol
Koopounam u ux npeobpazosanus. Cesi3b MeNCOY NPAMOY2ONbHLIMU U KPUBOTUHEUHBIMU CUCTNEMAMU
KOOpOuHam.

dopma KOHTPOJIs1/0LIeHOYHOE cpelicTBO: [IMchbMeHHBIH ompoc
Bomnpocwi/3ananus:

1. Kakast cucrema KOOpAMHAT Ha3bIBAE€TCS JEKAPTOBOW?

2. Kak onpenenseTcs npapasi cucrema ocen?

3. Kak BBIVISIAUT IPSIMOYTOJIbHASL IEKapTOBa CUCTEMa KOOpAUHAT?

4. Kak 3agaercs MoJI0)KEHUE TOYKH B MPOCTPAHCTBE B MPSIMOYTOJIBLHON JEKAPTOBOM CUCTEME
KOOpJIUHAT?

5. YUTto MBI Ha3bIBaEM HANPABISAIONIMMU KOCUHYCaMU?



6. Kakyo ponb UrparoT HapaBJIsSOLIUE KOCUHYCHI?

7. UeMy paBHBI IPOEKIMU PAUyCa-BEKTOPA TOUKHA HA OCHU?

8. Kakyto cucreMy KoopauHaT Mbl Ha3bIBa€M KPUBOJIUHEIHON?

9. Kakue nmoBepXHOCTH B reofie3Ul U aCTPOHOMUU HCIONB3YIOTCS JUIsl HOCTPOEHUS CUCTEMBI
KPUBOJIMHEHHBIX KOOPAUHAT?

10. Kakue yciioBus CBSI3bIBAIOT MIPSIMOYTOJIBHBIEC IEKAPTOBBI KOOPAMHATHI U KPUBOJIMHEWHBIE.

11. Kakyto reoMeTpHIo Mbl Ha3bIBa€M €BKJIMOBOM?

12. Yto onpenensitor yrisl Ditsiepa?

13. YTO N03BOJIAIOT BBHIOJIHUTE YIIIbl Ditnepa?

14. Tlo xakoi JTMHHUM TEPECEKAIOTCS JIBE€ KOOPAWHATHBIE MOBEPXHOCTH, COOTBETCTBYIOIINE
Pa3IMYHbBIM KOOPAHHATAM.

15. Kak MoxeT OBITh TpeIcTaBiieHa KaXKIas TOYKa B OOJACTH TPEXMEPHOTO EBKIIHIOBA
pocTpaHcTBa’?

Pazoen 3. @uzuueckoe uemuvipxmepHoe npoCmpancmeo-epems
Konmponupyemvie U/IK: 11K-1.1

Tema 3.1. Cucmembr omcuema, OSManoOHbl, MACUMAOBL, UCNOTL3YEMble NPU  U3YYEeHUU
npocmpancmea-epemenu. Heonpedenennocms npocmpancmeeHHO-6PEMEHHBIX cucmem omcyemad.
Mempuxa. Humepegan. @ynoamenmanvras keaopamuynas ghopma.

dopma KOHTPOJIs1/0LIeHOYHOE cpesicTBO: [IMchbMeHHBIN ompoc
Bomnpocsi/3ananus:
1. TTouemy B pe3ynbrarax acCTpOHOMUYECKHUX HAOMIONCHUN HAZI0 YUUTHIBATH PEISTUBUCTCKUC
3P exThI?
2. Uto onpenenstoT rpaBUTAllMOHHBIE MOJISI U CKOPOCTH JIBHXKEHHUS?
3. KakuMu BeTMUMHAMU 337]a€TCSl OPUEHTUPOBKA Bpalaromencs: 3emiuu?

4. Kakum crioco6oM (pyHIaMEHTaIbHBIE CUCTEMbI KOOPIUHAT, BHIBOAMMEBIE U3 HaOMIOACHUH,
IIPUBS3BIBAIOTCS K MHEPLUAIbHON CUCTEME?

5. Jlns 4ero UCHosb3yeTcs 3eMHasi CUCTeMa KOOpAUHAT?

6. [l1s1 gero ucrnonb3yeTcst HeOecHasi cucTeMa KOOpIUHAT?

7. IloueMy BO3HHKAET HEONIPENEIEHHOCTh IPOCTPAHCTBEHHO-BPEMEHHBIX CUCTEM OTCUEeTa?
8. Urto ompenenser KOHGUTYPAIHIO COOBITHI B CUCTEME OTIBITHOTO 3HAHMUS ?
9. Kakue nBa cioco6a onucaHusi KOHQUTYpAIH COOBITHIA?

10. Kakas ¢hoopma nHTEpBaIa NpuMEHUMA K peaTbHOMY MUPY?

11. B ocHOBe Kakoif reOMETpHH JIECKUT HHTepBai ds2?

12. Kakue 3Ha4€HUs] MOKET MPUHUMATh UHTEpBa?

13. Yewm siBsieTcst B pU3UKE CKOPOCTH cBEeTa?

14. Kak MbI Ha3bIBA€T MOJOKUTEIbHBIE HHTEPBAJIBI?

15. Kak MBI Ha3bIBa€M OTPHLATEIbHBIE HHTEPBAJIbI?

16. Kak pa3nensitorcsi BEECTBEHHbIE U MHUMBIE HHTEPBAJIbI?

17. Kakoli myTh y CBETOBOIO UMITyJIbCa?

18. Ot 4ero Ha/mO OTKAa3aThCs ISl MPeoOpa3oBaHMil OOIIETO BUIA.

19. Yto Haso yuuThIBaTh NPU U3MEPEHUSX?

20. B kakoM city4ae MHTErpaj HHTEpBaJIa CTallMOHapeH?

21. Yemy paBeH MHTEpBaJ CBETOBOIO UMITYJIbca?

22. Yo BBI3BIBAIOT CUJIOBBIE MOJIS?

23. B cBs13u ¢ 4yeM BO3HUKAET CUIJIOBOE ToJe?

24. Kakas npuyuHa HE IMO3BOJISIET BBECTH KOOPJAWHATHYIO CHUCTEMY, NPUTOAHYIO IS
Oonbiux obmacteit?



25. BceneactBue 4ero HEBO3MOXKHO BBECTH BOJMHM3M 3e€MJIM KOOPJAMHATHI C TaHJICeBOU
reoMeTpuein?

26. Korna koopauHaTsl OyayT UMETh METPHYECKHE CBOMCTBA MPSAMOYTOIBHBIX KOOPAMHAT U
BpeMeHU?

Pa3zoen 4. Oonopoonoe npocmpancmeo-epems
Koumponupyemvie U/IK: 1IK-1.1

Tema 4.1. Duszuxka Hvtomona. Cucmemvt omcuema 6 OOHOPOOHOM NPOCMPAHCIGE-8PEMEHU.
Kosapuanmnocmo ypasnenuii. Unepyuanvusie cucmemol omcuema. Ilpunyun omuocumenbHocmu u
npeobpazosanus lanunes. Onexmpomachumuas meopus Maxceenna. Onvim  Maiikenvcona.
IIpeobpazosanusa Jlopenya. CneyuanvHolii npunyun omuocumenvHocmu. (OCHOHble NOHAMUS
cneyuanvHolt meopuu omuocumenvhocmu. Yuem sghghexkmos CTO npu nocmpoenuu Gusuueckux
cucmem omcuema.

®dopma KOHTPOJISI/OTICHOYHOE CpeacTBO: [InchkMeHHBIN ompoc
Bonpocsi/3ananus:
1. Kak onpenensan HptoToH TpoCTpaHCTBO?
. Kak onpenensn HerotoH Bpems?
. ITepBsiii 3akoH HbroToHA.
. Bropoii 3akon HeroToHa.
. TpeTtuii 3akon HeroToHa.
. 3akoH BcemupHoro tarorenus.
. IHepumanpHble CUCTEMBI OTCUETA.
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. DTaJIOH NPSIMOJIMHENHOCTH B MHEPLUATIBHONW CUCTEME OTCUETA.
9. Kakue ycioBusi HaJI0 yYUTHIBaTh IPU U3MEPEHUSX ?
10. Kak MOHO 0Ka3aTh IPaBUIBHOCTH TEOPUU?

11. B kakoM ciydyae B TEOpPUUM OTHOCUTEIBLHOCTH MPEIIONAraeTcs CyIlieCTBOBAHUE
MHEPLHAIBHBIX YaCOB U Mep AJIMHBI?

12. Kakue 4acsl ABISAIOTCS CAMBIMU TOYHBIMA?

13. Kakoii Mmacmitad Mbl HCTIOJIb3yeM B Kau€CTBE MHEPLUATBHOTO?

14. Yto HaM CIIy’>KUT XOPOIIMM MPUOIMKEHUEM HHEPITUATbHON CUCTEMBI?

15. Kakoii Bug umerot npeodpazoBanus ['anumes?

16. Kakue ypaBHEHUS SBISIOTCS HHBAPHAHTHBIMA OTHOCUTENBHO NpeoOpazoBanumii ["anmmnes?

17. Kakas ¢pyHaamMeHTanbHas IOCTOSIHHAsI BXOAUT B ypaBHeHHsI MakcBeria?

18. Yro noka3zan onsIT MalikenbcoHa?

19. Kak DiHIITEH ONpeenu OJJHOBPEMEHHOCTD JABYX COOBITHIA?

20. ITo oTHOMIEHUIO K KAKUM MPe0oOpa30BaHMsIM HHBAPHAHTHBI ypaBHEeHUsS MakcBemia?

21. Kak MBI paccmarpuBaeM rpeodpa3oBaHus [anuies Mo OTHOIIEHHUIO K MPeoOpa3oBaHUsIM
Jlopenua?

22. Kak popmynupyeTcst crieriaabHblii MPUHIIUIT OTHOCUTEIBHOCTH?

23. Yto oTpakaeT MUpOBas JTMHUS MaTepUATIbHON TOYKH B YETHIPEXMEPHOM KOHTUHYYME?

24. YTto orpaHMYMBAET MUPOBYIO JUHHUIO MaTepHaIbHON TOUKU?

25. Ha kakue 001acTH IeTUT CBETOBOM KOHYC MPOCTPAHCTBO-BpeMsi MUHKOBCKOTO?

26. Kaxoe TpeOoBaHue NPEbABIAETCS K ONPEACICHUIO BpEMEHN ?

27. Kakoe BpeMst Mbl Ha3bIBa€M COOCTBEHHBIM?

28. Kakoe BpeMsi Mbl Ha3bIBa€M KOOPJUHATHBIM.

29. Kakast cBs3b MeXAy KOOPAMHATHBIM U COOCTBEHHBIM BpeMEHEM ?

30. B ueM 3axiroyaeTcs pelsiTUBUCTCKOE COKPAILIEHUE JUIUHBI?

31. B yem 3akmroyaeTcs peIITUBUCTCKOE 3aMEIJICHUE BPEMEHU ?

32. B yeM 3akir04aeTcsi OTHOCUTEILHOCTh OJJHOBPEMEHHOCTH?



33. B ueM 3axir04aroTCsl NIPUYNMHHO-CIIEACTBEHHBIE CBSI3U?

34. YeM OrpaHM4YMBAETCS CKOPOCTh ABUKEHUSI MaTEPUATIbHOW YaCTHUIIbI?
35. Tlouemy (OTOHBI ABUTAIOTCS CO CKOPOCTHIO CBETa?

36. Kakoe COOTHOIIIEHHE MEXTYy MAacCOM U SHEPrUeu?

37. Kak BBINIAIUT PEISITUBUCTCKOE CIIOKEHUE CKOPOCTEN?

Pazoen 5. Heoonopoonoe npocmpancmeo-epems
Koumponupyemvie U/IK: 11K-1.1

Tema 5.1. Cucmemvl omcuema 6 HeEOOHOPOOHOM npocmpancmee-epemenu. OOwull NPUHYUR
omuocumenvrocmu. Cunogvie nons. Ilpunyun skeusanenmuocmu. Hcnonvszosanue meH3opos 0.
npeobpazosanus xoopounam. Teuzop Pumana-Kpucmoggens. 3axon mseomenus DuHwmelna.
I'pasumayuonnoe none mamepuanrbHou mouku. Pynoamenmanvhvie meHzopsl. OmKioneHue 1yua 8
epasumayuonrom noine. Kpacnoe cmewenue. Mukponunsuposanue. JJonycmumbie npeobpasosanus
cucmem KOOpOUHAM.

dopma KOHTPOJIs1/0LIeHOYHOE cpesicTBO: [IMchbMeHHBIN ompoc
Bomnpocwi/3ananus:
1. YTo J1eXKHUT B OCHOBE IIABHOTO NMPHHIIUIA OOIIEH TEOPHUH OTHOCUTEIBHOCTH?
. UTo JIeKUT B OCHOBE TJIaBHOTO MIPHUHIIUIIA OOITEH TEOPUH OTHOCUTEIBHOCTH?
. UeMy 3KBUBaJIEHTHO OZJHOPOAHOE U MOCTOSHHOE TPaBUTALMOHHOE 10J1e?
. Kakast reomeTpusi B MCKPUBJIEHHBIX TPOCTPAHCTBAX?
. Kakue koopiMHaThl B MCKPUBIIEHHBIX IPOCTPaHCTBAX ?
. Kak ABMXKyTCs 4acTHULIBI ¥ JIy4H CBETA B HCKPUBIEHHOM IIPOCTPAHCTBE?
. UeM sBISETCS TEH30PHOE UCUUCIIEHHUE JUIsl OTUCAHUS CTPYKTYpPBI IPOCTpaHCTBA?
. UTO MBI Ha3bIBa€M TEH30paMU?
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9. Kak MOxeT ObITh aHATUTHYECKU OXapaKTEPH30BaH KaXKIbIH TeH30p?

10. YTOo mpoucXoAuT C KOMIIOHEHTaMHM TE€H30pa MpH MEepexojie OT OAHON KOOPAWMHATHOMN
CHUCTEMBI K APYTroiu?

11. Yro onpenensietr Tenzop Pumana-Kpucroddensa?

12. Kakoe mpocTpaHCTBO-BPEMS Mbl Ha3bIBAEM IIJIOCKUM?

13. Kakue BenTM4YMHBI TOCTOSTHHBI B TNIOCKOM MPOCTPAHCTBE-BpEMEHN?

14. Yemy paBen tenzop Pumana-Kpucrodderns B mockom npocTpancTBe-BpeMeHn?

15. Kakue koopauHaThl Mbl Ha3bIBAEM €CTECTBEHHBIMU?

16. B xakux BeJIMYMHAX MPOSBISETCS OTJIMYME €CTECTBEHHBIX KOOPIMHAT OT FaJIMJIEEBBIX ?

17. Ilpu KakoM YCJIOBHUM MOXKHO IOJB30BaThCAd TAIMICEBBIMU KOOpPAMHATAMH BO BCEH
paccMaTpuBaeMoit oomacTu?

18. Kak BLINIAAUT 3aKOH TIATOTEHUS DWHINTEIHA?

19. YTto BO3HMKAeT KakK CIEACTBHE pa3Muusi MEXIy €CTECTBEHHONM TIeOMETpHel u
MIPUITUCHIBAEMOH €l abCTPaKTOHOM ranuseeBoii reomeTpueit?

20. Kakoe rpaBuTalinOHHOE MOJI€ BO3HUKAET Y OJJHOPOIHOTIO Iapa?
21. lyst uero ucmosb3yeTcst HeOecHasi cucTeMa KOOpIUHAT?

22. Kaky1o 3eMHYI0 CUCTEMY KOOPAMHAT Mbl HAa3bIBAEM HM1€aJIbHONU?
23. Kakyro HeOeCHYI0 CUCTEMY KOOPJIMHAT MbI Ha3bIBAEM HCATHHOM?
24. Kakast cucteMa oTcueTa Ha3bIBa€TCs YCIOBHOM?

25. Kak peanusyercst HeOecHas cucTema orcdyeTa?

26. Kak peanusyercs 3eMHasi cUCTEMa oTcyeTa?

27. Kak cBsi3aHbI 3eMHasl 1 HeOeCHast CUCTEMbl KOOPAMHAT?

28. Ilouemy B mpeaenax COJHEYHOM CHUCTEMBI MbI JOIYCKAaeéM CYIIECTBOBAHUE
MHEPLHAIBHBIX CUCTEM KOOPANUHAT?

29. Kak peanuzyetcs 3pemepuaHas cucteMa KOOpAHHAT?



30. Kakue cucteMbl KOOpAMHAT Mbl Ha3bIBAEM TMHAMUYECKUMU?
31. Kakue cucteMbl KOOpIMHAT Mbl HA3bIBAEM KHHEMATHYECKUMHU?
32. KakuMu MeTtogamMu CTpOUTCS HeOeCHasi M 3eMHasi CHCTEMbl KOOpAUHAT?

Pazoen 6. 3emubie u nebecHvle cucmemovl omcuema 6 2€00e3uu U ACMpoOHOMuU
Konmponupyemvie U/IK: 11K-1.1

Tema 6.1. Ycmanognenue 3emMHOU U HeDeCHOU cucmem omcuemad, C643b Mexcoy Humu. Dusuxa u
eeomempusi 8pawjeHusi 3eMau 60Kpye ocu U O08udceHus 3emau 8 npocmpancmee. Memoouvl
onpeoeneHus ACMpPOHOMUYECKUX U 2e00e3UHeCKUX NOCMOAHHBIX U NApamMempos epaujeHus 3emiu.
IIpeobpazosanus 3emubix U HebOeCHblX cucmem Koopounam, yuem epaujeHuil. Koopounammoe u
cobcmeennoe epemsa. Acmponomuueckue U amomHvle WIKAIbL 8pemeHu. Xpanumenu epemeHu.
Cunxponuzayus wkan epemenu. Medcoynapoonas cuyucoa epawenus 3emau. MesxcoynapooHoe
O10po Mep u 8ecos.

dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas padora
Bomnpocsi/3ananus:
1. Coznanue nebecHoii cuctemsl koopaunar (HCK) meronqom PCJIb.
2. Omnpenenenne napamerpoB BpameHus 3emun (I1B3) meromom nazepnoit nokamuu JIyHBI
(JIJLJD).
3. Onpenenenne [1B3 meTogom na3epHoii mokanuu crryTHUKoB (JIJIC).
4. 3Be3nHas GpyHAaMEHTalbHas cucTeMa koopauHat. @yHaaMeHTanbHbli Katanor 38e37 FKS.
5. Actpomerpuueckuii sxcriepumeHT ['UIITIAPKOC — onpenenenne napaiakCoB 3BE3I.

6. Actpomerpuueckuii sxcnepumenT ['MIIIIAPKOC — onpenenenne xoopaunar 118 000
3BE31I.

7. Actpomerpudeckuii sxciepuMeHT I UITITAPKOC - «3xcniepumenT Tuxo».

8. IlogroroButenbHble paboThl K actpomeTpuueckoMy skcriepumenty ['MITITAPKOC, uens
3TUX padoT.

9. Ouenka kauecTBa pe3yJdbTaTOB, MOJYYEHHBIX IO HAOIIONEHUSAM AacCTPOMETPHUUECKOTO
skcnepumenta [ UITITAPKOC.

10. Onpenenenne [1B3 metonamu GPS u [JIOHACC.

11. Kocmuueckuii Teneckon «Kermepy.

12. 3agaun KocMUYeCcKoro actpomeTpuieckoro skcnepumenta O3UPUC.

13. IIpo6aemsl cozganus 3CK.

14. TIpo6nemsr coznanus HCK.

15. Ilpoext DIVA.

16. IIpoext FAME.

17. IIpoext GAIA.

18. IIpoext SIM.

19. Kocmuueckue PCJIb.

20. ActpoMeTpusi ¢ TOBEPXHOCTH JIyHBI.

21. Bnusiare ommOOK COOCTBEHHBIX JBIDKEHUH 3BE3]] HA TOYHOCTH KaranoroB. CHIDKEHHE
BIIMSTHUS OITMOOK COOCTBEHHBIX JIBHKEHUH 3BE3]1 HA TOUHOCTH KaTajloroB 3BE3.

22. ActpoMeTpusi KOCMHYECKOTO TeJieckona «Xaoom.

23. Teneckormbl, UCHOIb3yEeMbIE I aCTPOMETPUUECKUX HaOmwoneHuit: 1) pedpaxtop; 2)
pednexrop; 3) paguoteneckorr; 4) paguonHTEpPepomeTp.

24. MeToapl perucTparuy MoJoKeHH HaOmonaeMbIX 00beKTOB: 1) GoTodIeKTpuIecKuit; 2)
¢dororpaduueckuit; 3) [13C —mprueMHUKH.

25. ®axTophl, BIMSIOIIMEC HA HWCKAKCHWE HAMNpaBICHUM HAOMIOAAeMBIX OOBEKTOB: 1)
acTpoHOMHUYECKasi pedpakius; 2) aCTpOHOMHUYECKas abeppaius; 3) aCTpOHOMHYECKUN TMapalijiakc;
4) cunbHbBIE TPAaBUTALMOHHBIE TTOJISL.



26. I'eomeTpuyeckast HeOecHasl clcTeMa KOOPJIMHAT: KaTajor KOOPAWHAT BHETAJaKTHYECKUX
PalMOUCTOYHUKOB.

27. HebGecHas cucteMa KOOpJIMHAT M €€ OPHEHTAIMS B IPOCTPAHCTBE.
28. 3eMHasi TPUHBUYCKAs CHCTEMA KOOPJIMHAT U €€ OPUEHTAIHA.

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

30. Hcmonp3oBaHHWE aCTPOMETPUYECKUX HAOMIONCHUN Ul H3y4YeHHUs Teo(u3nyecKux
IIPOLIECCOB.

31. Ucnonp30BaHue aCTPOMETPHUUECKUX HAOIIOACHHNA JJIsl PEIICHUs 3a/1a4 Te0Ie31H.

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

3 cemecmp, 3auem c oyeHkou
Koumponupyemvie U/IK: 1IK-1.1
Bomnpocei/3ananus:
2. JlekapTOBBI CUCTEMBI KOOPMHAT.
3. IIpsiMOyTOIbHBIE AEKAPTOBBI CUCTEMBI KOOpAUHAT. Ilepexon oT oqHON CUCTEMBI K APYTOM.
4. KpuBosMHEWHbIE CUCTEMBI KOOPIUHAT.
5. Ilepexon OT IpsAMOYTOJIBHOM CUCTEMBI KOOPJAMWHAT K KPUBOJIUHEUHOM.
6. Ilepexon OT KPUBOJIMHENHON CUCTEMBI KOOPAMHAT K NPSMOYTOJIBHOM.

7. UeThIpexMepHOE MPOCTPAHCTBO-BpeMsi. CUCTEMBI OTcYeTa. DTaNOHBl. MacmTalbl.

8. HeonpeneneHHOCTh IPOCTPaHCTBEHHO-BPEMEHHBIX cUcTeM oTcueTa. Metpuka. MHTEpBail.
@dynpaMeHTaNbHas KBapaTudHas Gpopma.

9. OnHopoaHoe npocTpaHCTBO-BpeMsi. Pusnka HproToHa.

10. Cuctemsl oTcyeTa B OJHOPOIHOM IPOCTpPaHCTBE-BpeMeHH. KoBapraHTHOCTh YpaBHEHUI.
11. MHepunanbHbIEe CUCTEMBI OTCUETA.

12. Ilpunnun otHocutenbHocTh ["anunes. [IpeoOpazoBanus ["anumest.

13. DnexTpomarauTHas Teopusi MakcBesia.

14. OnbiT MaiikenbcoHa.

15. IIpeoOpazoBanus Jlopenna.

16. CrienrianbHbIA TPUHLIKUI OTHOCUTEIBHOCTH.

17. OCHOBHBIE MTOHATHS CIIEIMATBHON TEOPUU OTHOCUTEIBHOCTH.



18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

HeonnoeponHoe npocTpaHnCcTBO-BpeMs.
OOt TPUHIIUTT OTHOCUTEIHLHOCTH.

Cucremsl oTCueTa B HEOJHOPOIHOM IIPOCTPAHCTBE-BPEMEHH.

. CunoBble ToJs.

ITpyHLIMIT SKBUBAJIEHTHOCTH.

Hcnonb30BaHNe TEH30POB JIst IPeoOpa30BaHMs KOOPIMHAT.
Tenzop Pumana-Kpuctoddens.

3aKoH TAroTeHus: DUHIITEHHA.

I'paBuTAaIMOHHOE T10J1€ MATEPUAIIBHON TOUYKH.
@DyHIaMEHTaJIbHbBIE TEH30PBI.

OTKJI0HEHHE Jly4a B IPaBUTALIMOHHOM IIOJIE.

KpacHnoe cmenienue.

MUukponuH3upOBaHue.

JlonmycTUMBIE TPeoOpa30BaHUsl CUCTEM KOOPIUHAT.
YcraHoBIeHHE 3eMHON M HEOECHOM CUCTEM OTCYETa.

CBs13b MEX/ly 3eMHBIMU ¥ HEOECHBIMHM CUCTEMaMH OTCYETA.
®du3uka ¥ reOMETpHs BpaLLEHUS 3€MJIM BOKPYT CBOEH OCH.
®du3uKa ¥ reOMETPUs IBHKEHUS 3€MJIU B IPOCTPAHCTBE.
MeToznpb! olpesieneHHsl aCTPOHOMUUYECKUX U T€01€3UUECKUX TIOCTOSIHHBIX.
MeTopnb! olpesieneHtsl MapaMeTPOB BpalLleHUsT 3€MJIH.
[TpeobpazoBaHre 3eMHBIX U HEOECHBIX CUCTEM KOOPIUHAT.
VYuer BpallleHn# 3¢MHBIX U HEOECHBIX CUCTEM KOOP/AMHAT.
KoopannatHoe 1 cOOCTBEHHOE BpeMsl.

ACTpPOHOMHUYECKHE LIKAJIBI BPEMEHH.

ATOMHBIE IIKaIbI BpPCMCHU.



43. JluHaMu4eCcKoe BpeMs.

44. XpaHuTenu BpeMeHU: KBapIieBble Yachl, aTOMHbIE CTaHIAPThl BPEMEHHU U YaCTOTHI.
45. CuHXpOoHU3aM IIKaJd BPEMEHH.

46. MexnayHapoHas Cci1y>k0a BpalieHus 3eMJIH.

47. MexayHapoaHoe Oropo Mep U BECOB.
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