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 Bricmiei reone3nmn

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 17 (beBpaJISI 2023 1.

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)

NH)KEHEPHASA I'EOJAE3UA
«b1.0.03.05 BBICIIAA I'EOJAE3UA U OCHOBbBI KOOPAUHATHO-BPEMEHHBIX
CUCTEM»

VYpoBeHb BbICIIEr0 00Pa30BaHUsA: CIICIIUATUTET

CnenuanbHocTs: 21.05.01 Ipuknagnas reoae3us

Hampasinennocts(ipoduiie) moarotoBku: MHkeHepHas reoae3us

KBanudukanms (cTerneHp) BHITYCKHUKA: HHKCHEP-TCOIC3UCT
®dopma oOyueHHUs: OUHAs
I'og Habopa (mpuema Ha obydenwue): 2023

Cpox nosrydeHust 00pa3oBaHuUs: 5 ner

O0beM: B 3a4ETHBIX eAUHUALIAX: 7 3.€.
B aKaJIEMUYECKUX Yyacax: 252 ak.d.

Mocksa, 2023

Ne 000005052 Crpanura 1 u3 19



Pa3padoruukmu:

JloueHT kadeapsl BhICIICH reoie3un, K.T.H. [lonagses B. B.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no cnenmansrocT 21.05.01 Ilpukiannas reoaes3usi, yTBepKASHHOTO MpUKa3oM MuHOOpHAYKH
ot 11.08.2020 Ne 944

ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE

Jlara, mpoTOKOII

Ne | [Togpaznenenue OUO Buza
JIALIO (Ipu HaNMUYUN)
1 Teonesuuecknit | [Ipexcenarensb ITonosues O. B. Paccmorpeno (23.01.2023, Ne 8
(baxysprer YY4EHOTO COBETa
¢axynbTera
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Lenp oOCBOEHMS NUCLUMIUIMHBI - TIOJYYEHHE TEOPETUYECKUX 3HAHUM 10 OCHOBHBIM
MaTeMaTUYEeCKUM pa3jiesiaM BBICIIEH TI'e0/Ie3Uu, KOTOPbIE CBSI3aHbl C MNPUMEHSIBLUIUMUCA pPaHEE
METO/IaMH BBICILIEH TEOJe3UH, a TaKKe TEOPETUYECKUX 3HAHUM O COBPEMEHHBIX METOoAax
BBITOJIHEHHSI U 00PaOOTKHU re01e3nUeCKUX U3MEPEHUI

3agayu U3y4eHUs TUCIMUILIAHBIL:

- (hopmupoBaHUE 3HAHUN O TEOMETPUICCKUX M (PU3MYECKUX OCHOBAX BBICIICH I€OAE3MH: CUCTEMBI
KOOpAMHAT M WX HWCTOPUYECKHE pealn3allii, 3JIEMEHTHl TCOPHH KpPUBBIX W TIOBEPXHOCTEH,
cheponnuueckas reope3usi (reoOMeTpusi Ha MOBEPXHOCTH DJUTUIICOMIA), TOTIOIHUTEIBHBIC Pa3/Ieibl
CTepeoMeTpuH (pElIeHHE T€ONe3NMYSCKUX 3aJad METOJOM XOpJ JIUIMIICOHIIA), TEONe3UYCCKUE
npoeknuu (mpoekius ['aycca); OCHOBHBIC TPUHITUIIBI IIOCTPOEHUS U 00pa0OTKH POCTPAHCTBEHHBIX,
JMHEWHO-YTIIOBBIX U BHICOTHBIX CETEH, a TAK)KE MX OCHOBHBIC TOYHOCTHBIC OTpPaHHYCHIS,

- (pOpMI/IpOBaHI/Ie HaBBbIKOB Hp606pa30BaHI/ISI MAarCMaTU4YCCKUX KOOPAWHAT, B T. Y. BBIYHUCIICHUC
KOOpJIMHAT B mpoekiuu [ aycca;

- (I)OpMPIpOBaHI/IC MPAKTUYCCKHUX HABBIKOB IMPU BbIIIOJHCHHU OCHOBHBIX I'COAC3UYCCKUX pa60T,
CBSI3aHHBIX C HUMH M3MEPEHUN U BBIYMCICHUN I UX 00pabOTKH MPH pEeIIeHUH MPHUKIAIHBIX 33124
BBICIIIEH Te0/1e31H (BHICOKOTOUHOE TEOMETPHUECKOE HUBEITUPOBAHUE);

- OCBOCHHE METOJIOB XpaHEHUS W MPUEMOB 3alMCH M3MEPUTEIbHON MH(MOpManmu, €€ aHamm3a u
O0OBSICHEHHUS B CBSI3H C (PU3NUECKUMU TIPOLIECCaAMHU;

- OCBOCHHME HABBIKOB PEIICHUS T€OJE3NYCCKHX 3a1ad MpHu 00paboTKe Ireofe3nuecKuX U3MEepEHHI,
BBITTOJIHEHHBIX B T€OJIC3NIECKHIX CETSAX U 3aKPEIUICHHUE CIeIIHaTH3NPOBAHHON TEPMUHOJIOTHH.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs 0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH pPe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

OIIK-1 CmocobGeH pemarh MPOW3BOJACTBEHHBIE U (WJIM)  HCCIECNOBATEIbCKUE  3aJlau
MIPOM3BOACTBEHHON IEATEIHLHOCTH HA OCHOBE ()YHIaMEHTAIBHBIX 3HAHUN B 00JIACTH T€O/IC3UH

OIIK-1.1 [lemoHcTpupyeT HaBbIKM (U3UYECKOTO W TPOrPAMMHOTO  MOACIUPOBAHUS
OTIENBHBIX (ParMEeHTOB Tpollecca BHIOOpAa ONTUMAIBHOTO BapHaHTa ISl KOHKPETHBIX
YCIIOBUM
3uameo:
OIIK-1.1/312 I'eomeTpuyeckue u (pu3NIECKHE OCHOBBI BBICIICH Ireo1e3ur U TOYHOCTHBIE
OTpaHUYEHUS TPOCTPAHCTBEHHBIX, JIMHEHHO-YITIOBBIX U BBICOTHBIX CETEH
Yuems:
OIIK-1.1/¥YM2 OObscHATHP M OOKa3bIBaTh C IIOMOINBIO MareMaTHU4YECKHX METOLOB
Ka4eCTBEHHBIX CBSI3€ MEXAY UW3MCHCHHSIMH TEOMETPHUYECKUX H  (PU3NUECKHUX
reofe3nyYeCKUX BEJINYNH
Brnaoemw:
OIIK-1.1/HB2 AHanuTHYeCKUMHU u YUCJIECHHBIMU METOIaMU peleHus
HAyYHO-TEXHUYECKHX 3aJad TeO/e3UH C TPUMEHEHHWEM BBIYMCIUTEILHON TEXHHUKH,
MPUMEHSATh METO/IbI YU€Ta BO BPEMEHHU T€OAMHAMUYCCKHIX MTPOIIECCOB

OIIK-1.2 Hcnonp3yeT ¢yHAaMEHTAIbHBIC 3HAHUS JUIS PEIICHUS 3a1ad MpogeCcCHOHAIBHON
JesITeIbHOCTH B 00JIaCTH reoie3un
3namo:
OIIK-1.2/382 Metoapl W 3alaud BBICHICH TeOAE3WM KaK HAayKd, 3aHUMAIOIIeCs
ornpeneneHueM GpopMbl U pasMepoB 3eMild, €€ BHEIIHEr0 TPaBUTALMOHHOTO TMOJS M UX
U3MEHEHUN BO BpPEMEHH, TIE€OJE3UYECKUE CHUCTEMBI KOOPIMHAT U BBICOT, HX
UCTOPUYECKHUE peaan3aluu
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Ymems:

OIIK-1.2/¥YM2 OG6pabareiBaTh ¥ TPOU3BOAUTH OIEHKY TOYHOCTH BBICOKOTOYHOTO
Te€OMETPUYECKOTO HUBEIUPOBAHUS U NPHUMEHSEMBIX METOIOB PELICHHUS MPUKIIATHBIX
3a7a4 BBICIIEH reoae3uu

Braoems:

OIIK-1.2/HB2 BemmonHeHneM W  00paOOTKOM  TE€OAC3MYECKUX  HM3MEpPEHUH B
T€ONIE3NICCKUX CETIX

OIIK-1.3 AmnHanu3upyeT NPUYUHBI CHUKEHHS KauyeCcTBAa TEXHOJOTMYECKHUX IMPOLECCOB H
npemnaraetT S(OQeKTUBHBIE CMOCOOBI TOBBIINICHUS KadyecTBa IMPOM3BOJICTBA pPabOT mpu
BBITIOJTHEHUH PA3IMYHBIX TEXHOJOTUYECKUX ONepalnii

3name:

OIIK-1.3/3u1 Teoperuueckue TOJIOKEHUS B OCHOBE COBPEMEHHOH TIe0Je3uH,
IIPAKTUYECKHE OrpaHUUYEHUS HA TEOPETHUUECKHE BBIBOJBl M OCHOBBI T'€OMETPUU B
NPOCTPAHCTBE U CHEPOUTUIECKON Te0Ie3UH Ha HIUIUTICOUTIC

Ymems:

OIIK-1.3/¥M1 OreHuBaTh U BBIBOIUTH KOJUYECTBEHHBIE CBSI3M MEXKIY HM3MECHCHUSMHU
TEOMETPUYECKHX U  (U3MYECKHX TEONe3MYEeCKHUX BENWYHMH, 00pabareiBaTh U
AHAIM3UPOBATh COBPEMEHHBIE T€0Ie3NIECKIE U3MEPCHHUS

Braoems:

OIIK-1.3/HBl MeTtomaMu KOJIHYECTBEHHOIO M KAU4ECTBEHHOI'O aHAIN3a IeOAE3NYECKUX
JAHHBIX JIJIs1 BBISIBJICHUS T€OAMHAMUYECKHUX MTPOLIECCOB

OIIK-1.4 /leMOHCTpUpPYET HaBBIKM MCIOJIb30BaHUS COBPEMEHHBIX MHCTPYMEHTOB U METOJOB
IUTAHUPOBAHMSI U KOHTPOJI IPOEKTOB, CBA3AHHBIX C OCJIOKHEHHSMH, BO3HHMKAIOIIMMH IIPU
MIPOU3BOJICTBE PadOT

3uamo:

OIIK-1.4/382 OcHOBHBIC TPHUHITUIBI PEIICHUS 3a/la4 MATeMaTHYECKONW T'eo/e3WH Ha
MJIOCKOCTH, Ha cpepounie U B IPOCTPAHCTBE

Ymems:

OIIK-1.4/¥Ym2 Ilpeobpa3oBbiBaTh MaTeMaTH4eCKHE KOOPAMHATHI M aHAJIW3UPOBAThH
HAy4YHO-TEXHUYECKYIO JTUTEPATYPY

Braoems:

OIIK-1.4/HB2 Cnenuanu3upoBaHHOU Hay4HOM, MIPOU3BOJICTBEHHOMN u
npodeccroHaIbHON TEPMUHOJIOTHEH

3. Mecro aucuumimHbl B cTpykrype OII

HucummmHa (monynb) B1.0.03.05 «Bricmias reome3usst ¥ OCHOBBI  KOOPJMHATHO-BPEMEHHBIX
CHCTEM» OTHOCHUTCS K 00s3aTeNbHOM 4YacTH o00pa3oBaTeNbHOW NPOTrpaMMBl M M3y4YaeTcsl B
ceMectpe(ax): 5, 6.

B nmpomecce wu3yyeHHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEUICHHIO THUIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmoTpeHHbix @OI'OC BO wu  obOpaszoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI

[ast arTrecranus

1bHas pabora
CHhI)

(M€ 3aHATHUA
CBI)

>Ie 3aHATHUS
CHBI)

/TOEMKOCTh
CHhI)

/IOEMKOCTb
T)

bl)

[Tepuon

~
1%
-
<

—
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5 cemecTp 108 | 3 18 | 36 | 54 3auer
DK3aMeH
6 cemecTp 144 4 | 26 | 26 | 56 (36)
Bcero 2521 7 | 44 | 62 | 110 36

5. Copep:xanune TUCUMILIMHBI (MOILYJIs1)

5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOYHOM aTTECTAIMH HE YKa3bIBAIOTCS)

-
< |4
w 5 CE % =
= = O g E =
= = < E T am
ElE | 52828
= | 2|8 |22¢8
HaumenoBanwue paszeina, TeMbl b 2 2 |2 § ;’
2| 8|8 |55z2z
| 2|35 |8FE¢
S| E|E|BEE 2
o = E SRR
s | Z| 5|8 |E25E
159 5 o 8 B8 &
m | B |E |0 |BESdaE
Paznen 1. BBenenune 108| 18| 36| 54| OIIK-1.2
Tema 1.1. Brenenue B MeTon 12 2 4 6| OIIK-1.4
KOOPIMHAT
Tema 1.2. KoopauHatsl B BbICIIEH 721 12| 24| 36
reoe3uu
Tema 1.3. [Ipoekuu B BbIcIIEH 24 4 8| 12
reoe3uu
Pa3nen 2. OcHoBHOI 108 26| 26| 56| OIIK-1.1
Tema 2.1. Teoe3uyeckue 24| 6| 6| 12|OIK-1.2
U3MEpEHHs OIIK-1.3
Tema 2.2. ['eone3nueckue cetu 26 6 6| 14| OIK-1.4
Tema 2.3. Cuctembl KOOpAUHAT U 31 8 8| 15
BBICOT
Tema 2.4. AHanu3 u3MepeHu, 27 6 6] 15
3aBUCSIIMX OT BPEMECHU
Hroro 216 44| 62| 110

5.2. Conep:xkaHue pa3aesioB, TeM JMCHMIIMH U (JOPMBI TeKyIIero KOHTPOJIA

Pa3zoen 1. Beeoenue

Tema 1.1. Beeoenue 6 memoo Kkoopounam

[IpumeHeHne KOOPIMHAT B CTPOHOMMH U T€0JI€3HH.

HeObecurie

ACTPOHOMHYCCKHUEC

KOOPJAWHATHI

HeOEeCHBIX

ACTPOHOMHUYECKUX KOOpAUHAT (OTBECHOM JIMHHH).

Texymui KOHTPOJIb

CBCTHII.

['eorpaduueckas

CUCTEMA

Bun (hopma) konTpoms
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TectupoBanue

Tema 1.2. Koopounamul 6 gvicuieli eeode3uu

I'eorpaduueckasi cuctemMa 3eMHBIX I€OAE3MUECKUX KOOPAMHAT (3€MHBIX MPEIMETOB), CBS3aHHAs C
3€MHBIM 3JUIMIICOMIOM: OCHOBHBIE NAapaMeTphl JUIMIICOUJA U CBS3U MEXKIY HUMU; IPHUBEIEHHAS,
reofie3nyeckas, cepruueckasi MMPOTHI; ITIABHBIE PAJUYChl KPUBU3HBI, OCHOBHBIE C(HEPOHIUYECKHE
(GyHKLIMY; TeoJe3uvecKas BbBICOTA; BBIYMCICHHE IMPSIMOYTOJbHBIX JIEKAPTOBBIX KOOPAMHAT TIO
KPUBOJIMHEHHBIM I€0Ie3MUECKUM, OCHOBHBIE aJIrOPUTMbI 00paTHOrO mpeodpazoBanud. JiauHa ayru
MepUMaHa 3UIMIICOUAA U IO b CHEPOUTINIECKON TPATICIHH.

3aMeHa MEepeMEeHHBIX M KOOPJAMHAT, KOI((UIMEHT HCKaXECHUsS Mephl (IKOOMaH) IUIsl MOJSPHBIX,
WINHAPUYECKUX, C(EepHuecKux M TeoNe3WYeCKHX KoopAMHAT. OpTOroHaNbHbIE KOOPIMHATHI,
ko3¢ urrentsl Jlame, 3MeMeHTHl AIUHBI, TOBEPXHOCTH, 00bEMA, MepBast U BTOpasi KBaJpaTHYHas
¢dopma. M3omeTprdeckas IIMPOTA.

TononeHTpruyeckne KOOpAWMHATHI B KAacaTeNbHOM IUIOCKOCTHU: XOpJa, HAKIOHHAs JaJbHOCTD,
(reone3uyeckuii) a3UMyT HarpaBJeHus, (T€01e3UNUECKOE) 36 HUTHOE PACCTOSIHUE HAPABIICHUS.
DJeMEHTHI TUIOCKOW U MIPOCTPAHCTBEHHOW KPUBOI; HOpMaJIbHAsA, CIIPSIMIIAIONIAs, CONPUKACAOLIASCS
IUIOCKOCTH, CONPOBOXKIAIOMIMK TPEXTPaHHUK, KpPHUBH3HA, KpyuyeHue, ¢opmynsl Ceppe—DpeHe.
DJeMeHThI KpUBO Ha MOBEPXHOCTH: HOPMaJIbHAS M TAHTCHIMAJIbHASL KPUBU3HA.

I'eomeTpusi MOBEPXHOCTH JJUIMIICOMZAA: HOPMAJbHOE M HAKIOHHOE CEYEHHME, TeopeMa Ouiepa,
TeopeMbl [ pyHepTa, 0coOble TMHUM HA MOBEPXHOCTHU DJUIMIICOMAA: 3€HUTHAS JIMHUS, JOKCOAPOMHUS,
OpPTOAPOMHUS, HOPMAJIBHOE CEYEHHUE, JMHM NpPOBEUIMBaHMs, TIeoje3nueckas JuHuA. Kpususna
MIOBEPXHOCTH: I10JIHAsI KpUBU3HA, TayCCOBA KPUBU3HA.

Coepuueckue u chepouindecKkie TpeyroabHUKH, CHEPUIECKU N30BITOK.

KoopauHatsl TOUKM B JBYX INPOCTPAHCTBEHHBIX cucTeMax. CeMunapaMeTpuuecKkoe OpTOrOHAIbHOE
npeoOpa3oBaHue.

I'maBHBIE reone3nyeckue 3amaun: nudepeHuanbabie (GopMymnbl IMaBHBIX I'€OIE3UYECKUX 3ajad,
MeTox XopX MooaeHCKoro.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

Hannune xoHcekTa JeKIUi

Tema 1.3. Ilpoexyuu 6 svicuieti ceooe3uu

['eone3nyeckue MPOEKUUHU: YCIOBUS KOH(POpPMHOro uzobOpakeHus. IlomepeyHo-numnuHapudecKas
KacareidbHasg Tmpoekuust laycca: oceBoil MepuauaH, npsMoe M oOpaTHoe MpeoOpa3oBaHue,
KHJIOMETPOBAasl CETKa, CONMKCHHE MEPHUIMAHOB, IIABHBIM W YAaCTHBIM MacmTad, AMPEKIUOHHBIN
yroi. Pasrpadka 11ucTOB U MECTHBIE TIPOSKIIUU

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

PacuetHo-rpaduueckas padora

Pa3zoen 2. Ocnoenoi

Tema 2.1. I'eooesuueckue uzmeperus
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JluHaMu4ecKre ¥ KHHEMaTHYeCKUEe METObI B (PU3HKE U BBICIICH T€OIC3UH.

OcHOBHBIE M3MEpEHHUs1 BOIM3U 36MHOM MOBEepXHOCTU. CBsi3b BBICIICH M KOCMHUYECKOM Ireoae3uu ¢
acTpOHOMUEH U TeopHer GUrypsl 3eMITu.

[eomeTpruueckre u3MEpeHHsI B TEONE3MH: TOYHOCTH U OCOOCHHOCTH OOpaOOTKH JIMHEHWHBIX
U3MEpEHU, HaOMIOIEHHsI HAITPABICHUH, TOYHOCTh 1 0COOEHHOCTH 00pa0OTKM YIIIOBBIX U3MEPEHHUH,
paszzesieHue BEPTUKAIbHBIX U TOPU30HTAJIBHBIX YIJIOB.

AcTpoHOMHYECKHE HAONIOAEHUS B TEOJE3MU: OTKIOHEHHWE OTBECHOM JMHUU OT HOPMalH K
AIIUICOUY, ACTPOHOMMUYECKHM U TE€OAE€3UYECKUI 3E€HHUT, ACTPOHOMHYECKOE U TI'EOJE3UYECKOE
36HUTHOE PAcCCTOSHME, aCTPOHOMUYECKUM a3UMyT U I'eOAe3UYeCKui a3uMyT Jlammaca, ux CBA3b C
MarHMTHBIM a3UMYTOM U AUPEKIIMOHHBIM YIJIOM.

ACTPOHOMO-T€0IE3UYECKUI METO] U3YUEHHSI 36MHOW TOBEPXHOCTH.

dotorpaduueckue Habmonenus NC3.

DU3NYECKUE U3MEPEHUS:

panuorexuuueckne HaOmonenuss WC3, Jlymst u  paaumouncrounuxkoB (PCJB), cBsa3p ¢
reOMETPHUYECKUMHU, TUHAMUYECKUMH U OPOUTAIIbHBIMUA METOJJaMH KOCMUYECKOM reo1e3HH,
IIPUMEHEHUE TPABUMETPUYECKUE ONPEACICHUN NpHU ONPENEICHUH pa3HOCTH IOTEHIUAJIOB!
BBICOKOTOUYHOE T€OMETPUUECKOE HHUBEIMPOBAHUE, BEPTHKAIBHOE T'€OMETPUUECKOE HUBEIUPOBAHUE,
THIPOCTATUYECKNE HUBEINPOBAHUE,

CITyTHHKOBAsI aJIbTUMETPHS: CPEIHUI YpOBEHb MOpSI, MOpCKasi Tonorpagduieckas MoBEpXHOCTb.
Cayx651 MexnyHapoauoit accounaruu reonesuu (IAG): IVS, ILRS, IGS, IIDS.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Tema 2.2. I'eooezuueckue cemu

locynapcteennas nuenupHas cetb (I'HC): rmaBHas BeicoTHast ocHoBa [—II kimaccoB
I'ocynapctBennas reonesndeckas cetb (I'TC):

* (dynaameHTangbHas acTpoHOMO-Teone3ndeckas cetb (PAIC)

* BBICOKOTOYHAas reogesndeckas cets (BI'C)

* CITyTHUKOBas reojae3ndeckas ceTh 1 kimacca (CI'C-1)

* acTtpoHoMo-Teone3ndeckas cetb 1—2 kiaccoB (AI'C), mynkrsl Jlamaca,

* TOCYHapCTBEHHbBIE CETH CTYIIEHUS 3—4 KJIacCOB

®opmatsl 3anucu uzmepenuit B ['T'C u 'HC: «dopma-3»

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

TecTtupoBanue

Tema 2.3. Cucmembl KOOpOUHAmM U 8b1COM
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Cucremsl oTcuéra: cucTeMbl KoopAWHAT W BhICOT (reference system, reference frame, coordinate
system), UCXOJHBIN IYHKT aCTPOHOMO-T€0I€3UUECKON CETH, UCXOIHbIE I€0JE3NYECKIE AATHI.
dusnyeckue, aCTPOHOMUYECKHME M TIEOJE3MUYECKHE IIOCTOSHHBIE, NEPBUYHBIE W IPOU3BOJHBIC
re0/1e3UUECKHUE NTOCTOSHHBIE

Hedopmarun 3emHoit mosepxuoctu (J3I1).

* TEKTOHHUKA IUIMT U COBpEMEHHbIE ABMXKEHUS 3eMHOH Kopbl (C/[3K)

* BIUSHHUE U YUYET MOCTICTHUKOBOTO MOTHATHS (IIIALMOU30CTA3HUA)

* npunuBHoe BinusHUE JlyHbl 1 ConHIA: NEPUOAMYECKOE M MOCTOSHHOE, MPSAMOE UM KOCBEHHOE,
Harpy3ouHsle redopmanun

* cucTeMbl y4€Ta IOCTOSIHHOTO MpuiInBa: mean-tide, zero-tide, tide-free

VY4éT reoquHaMUYECKUX SIBJICHUM:

* craruyeckue cuctembl koopauHar 1932, 1942, 1995 rona

* JAMHAMHYECKHE cUCTEMBI koopauHar, npuHuunsl ITRS u e€ nocnenosarensubie peanuzanuu [TRF
pa3HBIX 1IOX, reone3nydeckas cucreMa koopaunar 2011 roga, ocHoBanHas Ha ITRF

» bBanruiickast cucrema BeIcoT 1946, 1977 ronos

Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas pabora

Tema 2.4. Ananusz uzmepenuil, 3a8UcCAUUX OM BpEMeEHU

Paznoxenne BekTOpa B NPOCTPAHCTBE IO JIMHEHWHO-HE3aBUCHMOW  cHcTeMe  (yHKIIWH,
OpTOTOHANbHbIE (DYHKIUH, ANMpOKCUMAlMsg M UHTEpHoisauus (QyHKUUN, BbIAEICHUE JHMHEHHOTO
TpEeH/1a, TAPMOHUYECKUN aHAIN3 TIEPUOUIECKOro MpoIiecca.

Kunemarnueckoe ypaBHUBaHUE HUBEIUPHON CETH C yUETOM BEPTUKAJIbHBIX ABH)KEHUN PETIEPOB.
[xaner Bpemenu. MexayHnapoaHas ciyx0a Bpamenus 3emiau (IERS).

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

TecTtupoBanue

6. Ilopsaiok nmpoBeeHusi MPOMEKYTOUYHOM aTTeCTALUMN

[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH H
IPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHATUTETa, MporpaMmamM
MarucTpaTypbl B QenepajbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHBIM YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE MPOMEKYTOUHOM aTTeCTaLN.
- TlonoxxeHneM O TMOpPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECca, MPOBEICHHS TEKYIIETo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXYTOYHOW arTecTaluu OOydyaroluuxcsi C [PUMEHEHUEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeIbHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud u Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npumeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem, 5 cemecmp.

IIpomedicymounasn ammecmayus: Ik3ameH, 6 cemecmp.

7. OueHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS
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Paszoen 1. Beeoenue
Konmponupyemwie H/IK: OIIK-1.2 OIIK-1.4

Tema 1.1. Beeoenue 6 memoo koopounam
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Yto siBnsieTCS OCHOBHBIM MPEIMETOM M3yUEHUS BBICILICH re01e3un?
A) CocrasieHue Tonorpapuueckux IjIaHOB HACEJICHHBIX ITyHKTOB
B) Onpenenenue Gpurypst 1 pa3mepoB 3eMid, CO3/1aHUE TEOIe3MUECKUX CeTeH
C) IlpoBeneHne NHKEHEPHO-TEOIE3MUECKIX U3BICKAHUN NIl CTPOUTENBCTBA
D) KaprorpadupoBanue MOpCKoro Ha
2. Kakas moznenb 3eMii UCTIONB3yeTCsl B BBICILICH T€0Ie3UH 7Sl MaTeMaTH4ecKoi 00paboTku
MU3MEpPEHUN?
A) Cohepa
B) Pedepeni-ammuncouns
C) Inockocts "aycca-Kprorepa
D) AspodoTocHuMOK
3. Yro Takoe rocynapcTBeHHas reoznesnueckas cets (I'T'C)?
A) COBOKYNHOCTb ITyHKTOB C ONpEAEICHHBIMM KOOPAMHATAMH, CIyXallas OCHOBOH uid Bcex
Teo7Ie3UIECKUX padboT
B) CeTb unTEpHET-pECYpPCOB 7151 TEOAC3UCTOB
C) Cucrema cnytHukoBoi HaBuraiuu [JIOHACC
D) Kapra macmra6a 1:1000000

Tema 1.2. Koopounamul 6 gvicuieli eeode3uu
dopMa KOHTPOJISI/OIICHOYHOE CpeACcTBO: Hammume KoHCIIeKTa JIeKITHi
Bonpocsi/3ananus:
1. Kakue koopauHaThl SBJISIOTCS OCHOBHBIMH Ha IMIOBEPXHOCTH pedepeHI-aumicona’?
A) IlpsmoyronbHble koopauHatel ["aycca-Kprorepa
B) l'eone3nueckue mmmpora u Aoarora
C) IonspHble KOOPANHATHI
D) ActpoHomHnueckue KOOpAUHATEI
2. Uto Takoe reoie3ndecKast upoTa TOUKHU?
A) Yroa Mexay MI0CKOCTBIO HKBaTOpa U HOPMaJblo K OBEPXHOCTHU AIUIUIICOUIA B TAHHOU TOUKE
B) PaccTosinue oT TOUKM 10 SKBaTOpa B KUJIOMETpax
C) Yron Mex 1y HauaJabHBIM MEPHIUAHOM U MEPUIMAHOM JaHHOW TOUKH
D) BricoTa ToO4KHM HaJ YPOBHEM MOPSI
3. B kaxoil NpOoeKIUK BHIMOJHSIOTCS BEIYMCIIEHU KoopauHar B cucteme ['aycca-Kprorepa?
A) Crepeorpaduyeckas mpoeKIus
B) Konunueckast npoekius
C) HmwnHaapuueckas paBHOYTOJIbHAs POEKIUS
D) AsumyTtanbHas IpoeKIus

Tema 1.3. Ilpoexyuu 6 svicuieli 2eode3uu
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas padora
Bomnpocsi/3ananus:
1. Beruucnenue koopauHaT B mpoekuuu ['aycca—Kprorepa no Bapuantam

Ha mucre xapter M 1:1000000 O-39 BbIOpaTh 1O HOMepy BapuaHTa JucT kaptel M1:200000.
Boruncnuth miiockue npsiMmoyroibHbele koopauHatsl ['aycca—Kprorepa mist ymiioB, cepeinH CTOPOH
pPaMKH ¥ IEHTPAJIBHOTO KPecTa Ha AJUIMIICOUIE C IIUHON OonbIinoi momyocu a =6378209+var M u
cxarueMm = 1 2983. Tlo mosy4eHHBIM MPSAMOYTOJIBLHBIM KOOPIMHATAM HAaHECTH Ha OyMary yriibl U
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CepeauHbl CTOPOH paMKM JIMCTa KapThl, a TaKXke LEHTpalbHBI KpecT. KuomerpoByio ceTky
MPOPHUCOBATH Yepes3 4 KMm.

Bri6path ayry MepuanaHa, He JeKallylo Ha 0CEBOM (T. €. Y KOTOPbIX HEelpeoOpa3oBaHHas OpIuHaTa
y HE paBHa HYJIIO) U MEXIy Toukamu ¢ mmporamu Bep m Bep +0? maiitu e€ mnmuny. Ilocne

JIOTIOJIHUTENBHBIX BBIUMCICHUM HANTH IUIOCKHE NPSIMOYTOJIbHBIE KOOPAWHATHl B IPOEKIHH
lMaycca—Kprorepa.

Pazoen 2. Ocnognoii
Konmponupyemwie H/{K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4

Tema 2.1. I'eooezuueckue usmepeHus
®dopMa KOHTPOJISI/OTIICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. B rpaBUTallMOHHOM TMOJN€ Kakas BBICOTA h TOHHMMAaeTCs KaK pPAaCCTOSIHHE MEXIY
YPOBEHHBIMH [TOBEPXHOCTSIMHU MMOTEHIIMAJIA CUITBI TSKECTH BJIOJb CHIIOBOM JTMHUU
2. B kakux MpOEKIUSIX YIIbl MEXAYy JUHUSIMH Ha TMOBEPXHOCTH MPHU H300paKEHUH ATHX
JUHUI Ha TUIOCKOCTH HE M3MEHSIOTCS, a MacmTad B JaHHON TOuke M300pakeHUs HE 3aBUCUT OT
HamnpaByieHUs1? YKa3aTb CBOMCTBO.
3. BeiuucnuTe miomaas Tpamneu, orpaHnuueHHon muporamMu Bl u B2 u gonroramu L1 u
L2 (Bblpa’keHHBIMU B pajinaHax). BeIYUCIATH A0 THICAYHBIX J0yied meTpa. OTBET MpEeACTaBUTH 10
HEJNbIX 0€3 OKpYyTIIeHHs], 0TOPOCHB JIPOOHYIO YacCTh
1.2049361326
2.512299104
3. 128069487

B, rpag B, rpag L, rpag L, rpag

3° 00' 3° 20 36° 36° 30
HapameTpLI JUIHIICOHIA.

a= 6378993,02 b= 6358280,07

P =b*(L, — L) |(sinB, — sinB,)

+ %ez (sin® B, — sin® B,)
+ ge‘*(sinS B, — sin® B,)
+ ;eﬁ(siﬂ B, — sin’ BI)‘

Tewa 2.2. Teodesuneckue cemu

dopma KOHTPOJIs1/0LIEHOYHOE CpeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:
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1. Jlaiite Ha3zBaHMe cucTeMbl KoopAuHar; Hawamo cucTeMbl KOOpPAMHAT pacHoIOKEHO B
3aIaHHOM TOYKE, OCh X JIEXKUT B INIOCKOCTH MEPUIMAaHA TOYKH U HAIIPABIIEHA B CTOPOHY CEBEpa; OChb
7 HarpasiieHa [10 HOpMaJu K IOBEPXHOCTH IUIMIICOMIA U3 3aJaHHOM TOYKU OT DIIJIUIICOMAA; OCh Y
JOTIOJHAET CUCTEMY KOOPAMHAT J10 JIEBOU

2. Kaxkoit Tun ¢opmyi noBepxHoctu arutuncouaa (nmpu H=0) npencrapnen Ha pucyHke:

1. KanoHM4eCcKast

2. BekTopHas

3. IlapameTrpuueckas
X =(N+H|cosBcosL:
TV =(N+H|cosBsin L;

Z=|N+H-c*N|sin B

3. HazoBuTte mporecc npeoOpa3zoBaHusi KOOPAUHAT, peaTN30BaHHBIN Ha CXeMe

4. TeopeTnueckoe ONpEIEIIEHNE KAKOM CUCTEMBI KOOPAWHAT OCHOBBIBAETCS Ha CIENYIOIIMX
MOJIOKEHUSX:
HAyajo CUCTEMBI KOOPAUHAT PACIIONIOKEHO B LIEHTPE Macc 3eMJIN;
OCb Z HampaBjJeHa K YCJIOBHOMY 3E€MHOMY TOJIOCY, (MEXIyHapOIHOMY YCJIOBHOMY Hadaly) —
pexomeHanun MexayHapoaHoit ciayx0s1 Bpamenus 3emin (IERS);
ocb X — B TOYKY IEepeceueHHsl MJIOCKOCTH 3KBAaTopa M HAYaJIbHOTO MEpPUIMAHA, YCTAHOBJIEHHOTO
IERS u Mexnaynapoausim Otopo Bpemenu (BIH);
OCb Y JOIOIHAET CUCTEMY KOOPAUHAT J10 IIPABOM.
OOmie3eMHas cucTeMa KOOp/IMHAT BpallaeTcs BMECTE ¢ 3eMIIeH.
@ukcupyercs Ob1ie3eMHast CUCTEMa KOOPAWHAT Ha ONPEACTICHHYIO I0XY

Tema 2.3. Cucmembl KOOpOUHAmM U 8b1COM
dopma KoHTpoIIs1/oLieHoUHOE cpencTBo: [IpakTuueckas padora
Bomnpocsi/3ananus:
1. IlpeoOpa3oBaHme KOOPAMHAT MEX/1y T€OLEHTPUIECKON U peepeHITHON cucTeMaMU

Heo0xomumo npeo6pa3oBaTh reoie3ndeckue KOOPIANHATHI B 1€KapTOBbI, I€0Ie3nYeCKre KOOPIUHATHI
B IJIOCKKE TPSIMOYTONbHBIE B ITpoekiuu ["aycca-Kprorepa, BEINOTHUTE 0OpaTHBIE TPeoOpa3oBaHus U
MpoaHaIM3UPOBaTh U3MEHEHUs KoopAruHAT MyHKTOB B ['CK-2011 0THOCHTENBHO NPEKHUX CUCTEM.

Tema 2.4. Ananusz uzmepenuil, 3a8UCAUUX OM BpEMeEHU
dopma KOHTPOJIs1/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. CxonbKMMH NapaMeTpaMu 3aJaETCsl 3EMHOM IUTUIICOU] BpalLeHUs ?

A) JIByMsi: OoJIbIIast MOIyoCh M CKaTue

B) Tpewms: 6ombImas moayoch, Majas oJIyoCh M C)KaTHe

C) YetbippMsi: OoMbIIast HOITYOCh, MaJlasi MOJyOCh, CKATUE U AKCIICHTPUCUTET
D) Hu onuH BapuaHT HEe BEpeH
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2. Kakoe yunciio 0mxke BCEro ONMUCHIBAET CKATUE 3EMHOTO JLIUICOUIA?

A) 1:50

B) 1:300
C) 1:5000
D) 1:15000

3. Kak Ha3pIBaeTcsi yrojl MeXIy HOpPMalbi0 K MOBEPXHOCTH JIIIUICOMIA U TUIOCKOCTHIO

sKBaTtopa?

A) T'eoxesnueckas BbICOTa

B) Hopmasnbnas BeicoTa

C) I'eonesnueckas mupoTa

D) Hu onuH BapuaHT HEe BEpeH

4. Bennunna €2 (KBaapar MEPBOTO SKCICHTPUCHUTETA) OOJIBIIE, MEHBIIIE WM PaBHA CHKATHIO

3€MHOTI0 3Iunconaa’?
A) bonbie

B) Menbme

C) PaBna

5. Yo Takoe reome3nyeckas BbIcoTa?

A) PaccrostHue 1o HOpMaJIM MEKTy TOYKOH M TUIOCKOCTBIO DKBAaTOpa
B) PaccTosinue 1o HopMau MEXIy TOYKOW U TTOBEPXHOCTHIO AIIITUTICOMIA
C) PaccrosiHue o HOpMaJIM MEK/Ty TOYKOH M TTIOBEPXHOCTBIO T€OHIa
D) PaccrostHue o HOpMaJIi MEKTy TOUYKOH M TIOBEPXHOCTBIO 3€MJTH
6. I'me mpoxoaut och X TeOLIEHTPUUECKOM CUCTEMBI KOOPAMHAT?
A) IleprieHIUKYISIPHO IIIOCKOCTH HYJIEBOIO MEpUIUaHa
B) ITox yrmom 90 rpaaycoB K IUIOCKOCTH 3KBaTopa
C) Bnoonb nepeceueHust HyJ€BOTO MEPHUIMAHA C MJIOCKOCTHIO SKBATOPA
D) Bnonb ocu Bpamienus: 3emiu

7. Kaxoit ropoxn Poccun pacnionoske Onmke BCEro K MEpUIUany, coaepixkamuiemy ocb Y ?

A) Kazann
B) ExarepunOypr
C) HoBocubupck
D) KpacHosipck
E) Xabaposck
8. UTo Takoe acTpOHOMHYECKAas upoTa?
A) Yron Mexy OTBECHOM JIMHKUEW U HaYaJIbHBIM MEPUIUAHOM
B) Vron mexny oTBECHOM JTMHUEN U HOPMAJIBIO K JUIMIICOUAY
C) Yron mex 1y OTBECHOM JIMHHUEN U INIOCKOCTBIO IKBAaTOpa
D) Yron mexny oTBECHOM JIMHUEN U OCBIO BPALLEHUS 3€MIIU
9. YTto Takoe aCTpOHOMO-T€0/I€3MUECKOE YKIIOHEHHE OTBECA?
A) Yron Mex Ty OTBECHOU JTUHUEH U OCBIO BpallleHUsT 3eMITH
B) Yron mexxmy oTBecHO# JTMHUEH U HAITpaBICHUEM HOPMAJIH K JLTUTICOUTY
C) Yron Mex 1y OTBECHOM JIMHUEH U TIJIOCKOCTBIO AKBATOPA
D) Yron Mexay OTBeCHOM JUHUEH U TUIOCKOCTHIO HA4aJIbHOTO MEpUIMaHa
10. Cdeponn 370:
A) ®@urypa, 61M3Kast K SJIIUIICON Y BpaIlleHHUs
B) @urypa, 6nuskas k chepe
C) ®urypa, Onu3kas K reouy
D) Hu onHO U3 yTBepK€HUI HE BEPHO
11. HopmanbHas 3emis umeeT Gpopmy
A) reonna
B) snnurnicona
C) moBepXHOCTH TBEPAOU 000TOUKH 3eMITH
D) mapa
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12. ®ynnaMmeHTaNbHbIE F€OJE3MUECKUE TOCTOSTHHBIE ITO
A) DneMeHThl OPUEHTUPOBAHMS TEOIIEHTPUYECKOM CUCTEMBbI KOOPIHMHAT
B) [TapameTtpsbl 00111€36MHOTO JUTUATICOUIA
C) I'paBuTanmonHbie mapaMeTpsl 3emiu, JIyHbI U MJIaHeT
D) KoopauHaTbl HCXOTHBIX MTyHKTOB T€OAC3UUECKON CETH
E) ITapametpsl mpoekiuu ["aycca-Kprorepa
F) [TapameTpsl, 3a1aromiye HOpMaabHOE MOJIE
13. Ckonbko (yHAAMEHTAIBHBIX T€0/IC3MUYECKUX MOCTOSHHBIX JOKHBI OBITh HE3aBUCUMBIMU
BEJIMUMHAMU?
A) JlBa
B) Tpu
C) Yetsipe
D) [1ate
E) dpyroe uuncio

8. OueHo4HbIe MaTepHUAJIbI IPOMEKYTOUHOM aTTeCTAUM

5 cemecmp, 3auem
Konmponupyemvie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4
Bonpocsl/3ananus:

1. OOBsicHUTE, MOTYT JIM TOPU3OHTAJIN Ha KapTe MepeceKaThCsl, KacaTbCs?

2. Ha3zoBuTe OCHOBHBIE T€OMETPUUECKHE YCIOBUS B HUBEIHPAX U YIIIOMEPHBIX MpUOOpax.

3. Kakme mnpucnocoOneHuss ciayxar [Uis ICHTPHUPOBAHUS W  TOPHU3OHTHUPOBAHUS
reoZIe3UIECKUX MPUOOpoOB?

4. OOBsicHUTE, MOXKHO JIU OOBIYHOM JIMHEMKON M3MEPUTH JJIMHY C TOYHOCTBIO 10 MUKPOHA,
€CJIU BBIIIOJIHUTH MUJUIMOH U3MEPEHUM.

5. CocTaBbTe CBOJIKY OTJIMYHMI MEXIy Tororpadueil u BhICIICH IeoJe3neil B BUAE TaOIUIIbI
cpaBHeHHUs. Ha kakoM pacCTOSTHUM MOXXHO HAONIONATh MYyHKTHI HAMPSIMYIO CO IITaTHBOB BBHICOTOH 2
M? Ha o0bekTax Kakoro pazmepa MOXXHO HE CUUTAThCS C KpUBU3HOM 3eMitn?

6. OOBSICHUTE OTIMYHS ¥ YKOKUTE CXO/ICTBA Y TIOHATHI:
* MyHKT
* LIEHTP
* cUTHAI
* Upamuaa
* 3HaK
* penep
* Mapka

7. Kak onpenesnstoT BbICOTY TOPHBIX BEPLIMH HAJl YPOBHEM MODsI?

8. Ilo okpyxHOCTH 3eMJM MNpPOJIOKEHa MPOBOJIOKA, 3aTeM €€ JJIMHA yBeJIudeHa Ha 1 M.
CMmoxeT 11 B 00pa30BaBIIYIOCS LIEJb TPOJIE3Th MBIIIb?

9. O0bscHHUTE, B 4éM TPYIHOCTh MCIOJB30BAHMS aCTPOHOMHUYECKUX IIUPOTHI U JIOJITOTHI B
reoae3uu’?
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10. OObscHuTe, mMoyeMy TOmOrpadUyecKkue KapThl U IUIAHBl COCTaBISAIOTCS  0e3
WCTIOJIb30BaHMsI T€0/Ie3MYECKUX KOOPAHMHAT, . Y KapT KaKMX MAacHITa0OB HENb3sl TOYHO NPUTHATH
apyr K apyry cocennue auctel? Ilouemy Ha 0030pHOIN kapre Poccum He ykas3bBaeTcs cucTeMa
KoopauHar?

11. B uacTpymenTe cOuThl ypoBHH. Kak 3T0 CkaykeTcs Ha M3MEPEHUH TOPU3OHTAILHOTO yIia
WJIY TIPEBBIILICHUS ?

12. [lepeuncnute, KaKKe BEJIMYMHBI U3MEHATCS, €CIIN
* pa3Mepbl OTCYETHOTO JJUIMICOMAa yBenuuuTh Ha 100 M, * CMECTUTH SJUIMICOM] MHapaIEIbHO
KOOpAUHATHBIM ocsiM Ha 100 M.

13. OObscHHUTE, MOYEMYy HE COBMAJAIOT HAYaJIbHBIM ACTPOHOMUYECKHH W HavaJbHBIN
reofe3UUECKUN MEpUIUAHBL.

14. CocTtaBbTe CBOAKY CBS3€H MEXKIY T€OIC3WYCCKHUMHU IOCTOSSHHBIMH B BHJE TaOJIUIIBI
CpaBHEHUS:
* pyHIaMEHTaJIbHBIE T€0Ie3NYECKUE TIOCTOSTHHBIE
* MPOM3BOJAHBIC TECOMETPUUECKHIE TIOCTOSTHHBIE
* MPOU3BOAHBIC (PU3NUECKUE TTOCTOSHHBIE

6 cemecmp, IK3amen
Konmponupyemwie H/{K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4
Bomnpocei/3ananus:

1. [IpumeHeHre MeToIa KOOPIAUHAT B ACTPOHOMUM U Teofe3nn. HeGecHble acTpOHOMUYECKHE
KOOPJIMHATH HEOECHBIX CBETHII. [ eorpaduueckasi CUCTEMa aCTPOHOMUYECKUX KOOPAUHAT, CBSI3aHHAs
C OTBECHOM JIMHUEH.

2. Teorpaduueckast cucreMa 3eMHBIX T€0IE3MYECKUX KOOPIWHAT (3€MHBIX MPEIMETOB),
CBs3aHHAsl C 3€MHBIM JJUIMIICOMJIOM: OCHOBHBIE MAPAMETPhl AJUIUICOMJA U CBA3U MEXIYy HHUMU;
npuBenEHHAs, Teoe3ndecKas, chepruueckast IUPOTHL.

3. l'eone3nueckue KOOpAMHATHI: TVIaBHBIE PaJNyChl KPUBHU3HBI; OCHOBHBIE c(heponanyeckue
(GyHKUIMYU; TeoJe3uvecKas BbBICOTA; BBIYMCICHHE MPSIMOYTOJbHBIX JIEKAPTOBBIX KOOPAUHAT IO
KPUBOJIMHEHHBIM I€0Ie3NUECKUM, OCHOBHBIE aJITOPUTMbI 00paTHOTO PeoOpa30BaHMUSL.

4. 3aMeHa MEPEeMEHHBIX W KOOPAMHAT, KOI(D(UIMEHT MCKaXECHUs Mepbl (SKOOMaH) Jyis
MOJISIPHBIX, IMJIMHAPHYECKUX, COEpUUYECKHX W Teofe3MuecKux KoopauHar. OpToroHaiabHBIE
KOOpAHMHATHI, k03(punmeHTs! Jlame, 31eMeHTHI JUIMHBI U IOBEPXHOCTH.

5. TonmoueHTpUYeCKHE KOOPAMHATHI B KAacaTelIbHOM IUIOCKOCTH: XOpJa, HAKJIOHHAS
JNanbHOCTh, (T€O/Ee3UYECKUl) a3uMyT HampaBlieHus, (reofe3uYecKoe) 3E€HUTHOE pPaCCTOSHHE
HarpaBJICHUSI.

6. DOneMeHThl IUIOCKOW M TPOCTPAHCTBEHHOM KPHUBOW; HOpPMaJlbHAsA, CIHPSIMIIAIOIIAs,
COIIpUKAacarouiasics MIOCKOCTH, COMPOBOXAAIOUINA TPEXTPAaHHUK, KPUBU3HA, KpydeHHUe, (GpopMyrbl
Ceppe—®peHe. DneMeHTsl KpUBOM Ha IOBEPXHOCTU: HOPMaJIbHAS U TaHT€HIMAJIbHAsI KPUBU3HA.

7. 'eoMeTpHs OBEPXHOCTHU ALIUIICOUA: HOPMAIbHOE U HAaKJIOHHOE CEYEHHE, JTOKCOAPOMHUS,
HOpMaJIbHOE CEYEHHE, Teoje3uyeckas JIMHUA M €€ DKCTpeMalabHoe CcBoicTBO. Kpunsna
MIOBEPXHOCTH: I10JIHAsl KPUBU3HA, TayCCOBA KPUBU3HA.
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8. KoopaumHaTel TOYKM B JBYX HPOCTPAHCTBEHHBIX cucTemMax. CeMumapameTpuyecKkoe
OpTOrOHAIbHOE IPe0Opa3OBaHUE.

9. Beruucnuth pacctosiHue Ha 3emiie, Ha KOTOPOM MOXKHO HaOIFOAaTh MyHKTHI HAMPSMYIO CO
LITAaTUBOB BBICOTOH 2 M.

10. BerauciuTh pa3HOCTh PACCTOSSHUM MEXKIy OCHOBAaHUSMH U BEpIIMHAMU OallleH BBICOTOM
100 M, ynanéuasiMu Ha 10 kM.

11. Haiigure Manyio Mmoilyoch 3JUIMIICOMIA, €ciM Oosblias mosnyock paBHa 10, a cxarue
pasno 1/10.

12. OueHuTh, KaKk U3MEHSIOTCSl TJIaBHbIC PaAUyChl KPUBU3HBI B Mpelesiax ropoja, paioHa,
oOnacru.

13. OtpaboTtarh ajropuT™Mbl OOpaTHOTO NPeoOpa3oBaHUs MPSIMOYTOJbHBIX KOOPAMHAT B
reoJIe3UUECKUE.

14. Dnnunconn uMmeet OONBIIYIO0 MOMyoch 6376220 + (Texkymmii roa) M, U ckarue 1/298,3,
TOYKA UMEET KOOPAUHATHI:
mUpoTa = TeKymiee BpeMs hhmmss B Buge © ' ",
noiroTa = Tekyiiee Bpemss hhmmss B Buze © ' ",
BbicoTa 100 + Texymee Bpems hh m.
Haiitu:
— MPSIMOYTOJIbHBIE IEKAPTOBBI KOOPIUHATHI TOUKH
— 3Ha4yeHus1 koddunueHtoB Jlame st reone3ndeckorl M chepuIecKor CHUCTEMbI KOOpAWHAT (B
TOYKE)
— y IPOEKILNU TOUYKH Ha IUTUIICOU: paauyChl KpUBU3HBI MEPUAMAHA, TIEPBOTr0O BepTUKaa,
— KOOP/AMHATHI €AMHUYHOTO BEKTOPa HOPMAIIU K AILTUIICOUTY,
— KOOp/AMHATHI €IMHUYHBIX BEKTOPOB KacaTelIbHBIX K MEPUANAHY U Mapajlieiy SJUTUIICOUA.

15. Dnnunconn uMmeet OONbBIIyIO MOMyoch 6376220 + (Texkymmii roa) M, u cxkarue 1/298,3,
nepBasi Touka P iMeeT KoopIuHaThI:
mMpoTa = TeKymiee BpeMs hhmmss B Buge © ' ",
noiroTa = Tekyiiee Bpemss hhmmss B Buzge © ',
BbicoTa 100 + Texymee Bpems hh m,
BTOpasi TOUKa UMEET KOOPJUHATHI:
mupora = 25° 30" 30",
nmonrora = 25° 30' 30",
BbIcOoTa 500 M.
BpunciuTh TOMOLIEHTPUYECKUE KOOPIUHATHI X, Y, Z BTOPOM TOUYKM OTHOCHUTEIBHO MEepBoil P kak

Ha4dalia TOHOHCHTpH‘IGCKOfI CHUCTCMBI CHa4daJjila B MAaTPUIHOM BUJC

16. Jlokaxxute yTBEp)KIEHHE: €CIU TOIYOCH a, b AJUIMIIca yBEIWYUTHh HA OAHY U Ty JKe
BEJIMYMHY, HOBBIM JIIIUIC OyleT HE MOA00EH HMCXOAHOMY («I0J00eH» — MOXKET OBITh TOJydYeH
MacIITaOuPOBAHKUEM).

17. Haiitu npoduias TOphl, HAKJIOH KOTOPOW B Ka)JIOW TOYKE COCTABIISET 0L K OTCUETHOM
chepe (s ciaydas HaKJIOHA 0. =45° M OTHOIIICHUS BBICOTHI TOPHI K paauycy cdepsl 1/2).

9. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue U CIUTIIUHbI
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9.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEIbHON Y4eOHOH TUTEPaTypPbI

Ocnognas numepamypa

1. 3akaros I1.C. Kypc Beicuieit reogesun. / I1.C. 3akaroB. - 1U3a. 4, nepepab. u nom. - Hexpa,
1976. - 511 - TekcT: HEMOCPEACTBEHHBIM.

2. Nennmuuen JLII. Beicmas reoge3ust (Teopernueckas reonesus) / JLIL. Ilemmnen. - Henpa,
1978. - 264 - TekcT: HENMOCPEACTBEHHBIN.

3. Mopo3os B.II. Kypc chepounamueckoii reogesuu. / B.I1. Mopo3os. - U3na. 2-e nepepad. u gorm. -
Henpa, 1979. - 296 - TekcT: HENOCPEACTBEHHBIM.

4. Oroponosa JI.B. Breicias reonesusi. Yacts I11. Teopernueckas reope3us: Y4eOHUK A BY30B /
JI.B. OroponoBa. - MsparensctBo I'eomeskaprusnmar, 2006. - 384 - 5-86066-076-6. - Tekct:
HEIOCPEACTBECHHBIN.

Hononnumenvnasn rumepamypa

1. l'opman-Bemnenrod b. @usnueckas reogesus: Ilep. ¢ anrn. / Ilog pen. FO.M. Heiimana. / b.
Todpman-Bemnenrod, I. Mopuir; b. Todman-Bemnenrod, I Mopwur ;. - MUUT'AuK, 2007. - 426 -
978-5-91188-007-1. - TekcT: HEMOCPEACTBEHHBI.

2. Mononenckuii M.C. I'paButanimonsoe none. durypa u BHyTpeHHee crpoeHue 3emiun. / PAH.
Cekuust Hayk o 3emse. OO0benuHEHHBIM HHCTUTYT ¢u3uku 3emin uM. O.JO.IImunra. / M.C.
Monoaenckuil. - Hayxka, 2001.. - 570 - 5-02-002331-0. - TekcT: HENOCPEACTBEHHBIH.

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl « IHTepHET», K KOTOPBIM 00eceYnBaeTCst
AOCTYI 00y4AKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
1. http://www.miigaik.ru/library - Onexrponnas oudamnorexka MUNT'AuK

Pecypcol « Unmeprem»

1. www.miigaik.ru/upload/medialibrary - Metoauueckue pa3zpaboTku TpOoGHIBHBIX Kadeap
MUUTAuK

9.3. IIporpamMHoe oGecnieyeHre U HH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)

He ucnonb3yercsi.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCTEM
(0OHOBIeHUE BLINONHAENICS €XHCEHEDENbHO)

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

Crienmanu3upoBaHHas J1abopaTopust
NHtepakTBHAs MaHeN b - 1 WT.
MenoBas nocka - 1 mr.

Husenup H-05 - 12 mr.

Peiika nepeBsHHas mamieyHas - 1 mr.
Peiika nHBapHas TpUxoBas - 3 IIT.
Teonomut 3T2KA - 1 .
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Teonomut OT-02 - 5 mt.
Teomomut T-1 - 1 mt.
Teomomut YBK - 2 .

10. MeTonuyeckue ykazaHusi 10 OCBOCHHMIO IMCIUIIMHBI (MOXYJIfA)

[InaHpl TpakTHYECKUX 3aHATUN, WX 1eNb, 3aJadyd M TEeMaTuka, JHUTeparypa COOOIIalTCs
npenoaasaresnieM. llepen wu3yueHWeM TeMbl TIpenojaBaTellb KOMMEHTHpPYET IIIaH 3aHATHUSA,
aKTyaJbHOCTb TEMbI U MPAKTHUECKYIO 3HAYMMOCTb.

Bo BpeMms oOcyxaeHHsl CTyI€HTaMU HM3Y4YEHHOIO MaTepuaja MPOSCHSIOTCA OTAEIbHBIE MOMEHTHI
TEMbI, 3aKpEIUIAIOTCS 3HAHUS, MPUOOPETAIOTCS HABBIKM H3JIOKEHHS U DPa3bICHEHUs MaTepuala,
pa3BHUBAETCS Peyb.

OcHoBHBIE (POPMBI CAMOCTOSTEIILHON PaOOTHI:

- KOHCTIEKTUPOBAHHE JICKIUHN U TUTEPATyPhL;

- (hopmynupoBaHrEe BOPOCOB I10 JIEKIIMU U 33JaHUSIM JIJIsl CAMOCTOSITENIbHON paboThI;

- TopaboTKa MaTepuaioB IpOCIyIIaHHON JIEKINH;

- BBITMIOJTHEHUE pacueTHO-TpaduIeCKuX padoT;

- IOATOTOBKA K aTTECTAIUSIM.

C uenbl0 KOHTPOJS M TOATOTOBKM CTYAEHTOB K M3YYEHHIO HOBOM TEeMbl B Hauaje KaXkJIO0To
MPAKTUYECKOTO 3aHATHSI MpenofaBaTeiaeM MPOBOAUTCS YCTHBIN OMPOC IO BBIMOJIHEHHBIM 3a/laHUSM
MPEBIAYIIEH TEMBI.

B xone neKUMOHHBIX 3aHATUN CTYAEHT JOJDKEH BBIMOJMHATh KOHCIEKTHPOBAHHE H3JIaraeMoro
Martepuana, oOpam@as BHHUMaHME Ha (OPMYIUPOBKH, HAayuyHble BBIBOABI M MPAKTHUYECKHE
pEKOMEHJAINU, YSACHSS OTIMYUS OTEUYECTBEHHOM IIKOJbI BBICIIEH Treoje3ud, CHOpMUPOBAHHON
padoramun ®. H. KpacoBckoro m M. C. Monoaerckoro. JXemaTenqpbHO OCTaBUTh B pabOdYMX
KOHCIIEKTaxX MOJIs JUIsl MOCIEAYIOIUX JOMOJHEHUH M MOMETOK M3 PEKOMEHJOBAHHOM JHUTEpaTyphl.
[To xomy wu3OXKEHUS NOMyCKAaeTcs 3aJaBaTh YTOUHSIONIME BOIPOCHI KaK MPENogaBaTelio, TaKk U
CTyJIEHTaM.

CoBeplieHCTBOBaHHE HABBIKOB KOHCTIEKTUPOBAHUS Y CTYJICHTOB BKIIIOYAET CIEIyIOIIee:

1. OGsi3aTenbHBl K YSCHEHMIO M TMOHMMAaHHMIO BCE TEPMHHBI, 3alMCaHHbIE Ha JIOCKE MO XOIy
U3NIOKEHUs] WM TOKa3aHHble Ha chiaiinax. OcranpHble NPOU3HECEHHBIE CJIOBa SBISIOTCS
MOSICHEHHUSIMU.

2. HauGonee BakHble M MPHUHLIMIIHAAIbLHBIE MOMEHTBHI TEMBbI, MOJUIEkKAIIUe KOHCIEKTHPOBAHUIO,
JOJDKHBI TIPOTOBAPUBATBHCS C 3aMEJIEHHEM pedYd HECKOJIbKO pa3, BO3MOXKHO, C H3MEHEHUEM
(hOpMYITHPOBOK.

3. 3anucanHble mpenoaasaresneM (HopMysibl JOIKHBI KOHCTIEKTUPOBATHCS MOJHOCTHIO, 0003HAUYEHUS
B (hopMysax MpernoaaBaTesib PacKpPbIBa€T YCTHO, CTY/IEHTHI 3alIUCHIBAIOT UX KPATKO.

O1ieHKa BBICTABIISIETCS 110 IIIKAJIE OT 2 J0 5.

Kpurepuu onenku:

— MpPaBWJIBHOCTH OTBETA M0 COAEPKAHMIO 3a/laHusl (YUUTHIBACTCS KOJIMYECTBO U XapaKTep OMIHOOK
MIPH OTBETE);

— TIOJTHOTA ¥ TTyOMHA OTBETa (YUYHUTHIBAETCS KOJIMYECTBO YCBOCHHBIX (DAKTOB, MOHATUHN U T.I1.),

— CO3HATEJIbHOCTh OTBETA (YUUTHIBAETCS IOHMMaHUE U3JIaraeMoro MaTepuana);

— JIOTHKA M3JIOKEHUS] Marepuana (yUYUThIBAa€TCSI YMEHHE CTPOMUTH LIEOCTHBIN, MOCIeI0BaTeNbHBIH
pacckas, TpaMOTHO TOJIb30BaThCsI CTICIIUATBHOM TEPMUHOJIOTHEH );

— PpalMOHAJIBHOCTh HCIOJb30BaHHBIX MPUEMOB U CIHOCOOOB pELIECHUS MOCTABIEHHOW y4eOHOI
3ama4M (YUYUTHIBAETCS YMEHHE HCIIOJIB30BaTh HanOoJiee MporpeccuBHbIC W 3(PPEKTUBHBIC CIIOCOOBI
JOCTHKCHHUS TIEITH );

— CBOEBPEMEHHOCTh U 3((EKTUBHOCTh HCIIOJIB30BAaHUSI TEXHUYECKHX CPEJCTB IpPH OTBETE
(Y4UTBIBAa€TCS TPAMOTHO U C TIOJIH301 MPUMEHSATH BRIYUCIUTEIBHYIO TEXHUKY);

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu
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[Tpu HEeoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIMJIOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  AyAMTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TMpPE3eHTallUid, BHAECO- M  aygAuOMarepuajoB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHUS
MoAOMPAIOTCS B aallTUPOBAHHBIX 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 MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOEHHOCTEH NMCUX0()U3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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