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

%\; IEKTPOHHOI MOJAMUCHIO «YTBEPXJIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 13 mMas 2022 &

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)

NH)KEHEPHASA I'EOJAE3UA
«b1.0.03.05 BBICIIAA I'EOJAE3HUA 1 OCHOBbI KOOPAUMHATHO-BPEMEHHBIX
CUCTEM»

VYpoBeHb BbICIIEr0 00Pa30BaHUsA: CIICIIUATUTET

CnenuanbHocTs: 21.05.01 Ipuknagnas reoae3us

Hamnpasnennocts(nipoduiip) moarotoBku: MHXEHEPHO-TEOIE3MUIECKOE 00CCIIEYCHHE CTPOUTENHCTBA
Y KCIUTyaTanui 00beKTOB HETEra30BOTO U SJHEPTETHYECKOTO KOMITIIEKCOB

KBanudukanms (cTerneHp) BHITYCKHUKA: HHKCHEP-TCOAC3UCT
®dopma oOyueHHUs: OUHAs
I'on Habopa (mpuema Ha oOydenue): 2022

Cpox nosrydeHus: 00pa3oBaHuUs: 5 ner

O0beM: B 3aUETHBIX €OUHUIIAX: 7 3.€.
B aKaJIEMUYECKUX Yyacax: 252 ak.d.

Mocksa, 2022

Ne 000005168 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 [28.01.2022, Ne 4
(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-1.1/3u1 I'eomerpuyeckue u pu3nIecKre OCHOBBI BBICIICH reo1e3ur U TOYHOCTHBIE
OTpaHUYEHUS TPOCTPAHCTBEHHBIX, JIMHEHHO-YITIOBBIX U BBICOTHBIX CETEH
Yuems:
OIIK-1.1/¥Ym1 OObsicHATP M OOKa3bIBaTh C IIOMOINBIO MareMaTHYECKHX METOLOB
Ka4eCTBEHHBIX CBSI3€ MEXAY UW3MCHCHHSIMH TEOMETPHUYECKUX H  (PU3NUECKHUX
reofe3nyYeCKUX BEJINYNH
Brnaoemw:
OIIK-1.1/HsB1 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-1.2/3u1 Metoapl W 3alaud BBICHICH TeOAE3WM KaK HAyKd, 3aHUMAIOIIeHCs
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/¥Ym1 OG6pabareiBaTh W TPOU3BOAUTH OIEHKY TOYHOCTH BBICOKOTOYHOTO
Te€OMETPUYECKOTO HUBEIUPOBAHUS U NPHUMEHSEMBIX METOIOB PELICHHUS MPUKIIATHBIX
3a7a4 BBICIIEH reoae3uu

Braoems:

OIIK-1.2/HBl BemonaennemM u  00pabOTKOM TE€OAE3MUECKUX HM3MEpPEHUN 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

3nams:
OIIK-1.3/3u1 Teoperuueckue TOJIOKEHUS B OCHOBE COBPEMEHHOH TIe0Je3uH,

MPaKTUYECKUE OrPAHMYEHUS] HAa TEOPETUUECKUE BBIBOJbI U OCHOBbI T€OMETPUHU B
MPOCTPAHCTBE U CHEPOUTUICCKON T€OIC3UH Ha DIUTHIICOUIC

Yuvemo:

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

3name:

OIIK-1.4/311 OcHOBHBIC TPHUHITUIBI PEIICHUS 3a/la4 MATeMAaTHYECKOW TIeoJe3WH Ha
MJIOCKOCTH, Ha cpepounie U B IPOCTPAHCTBE

Yuvemo:

OIIK-1.4/¥m1 IIpeobpa3oBbiBaTh MaTeMaTH4eCKHE KOOPAMHATHI M aHAJIW3UPOBAThH
HAYyYHO-TEXHUYECKYIO JIUTEPaTypy

Brnaoemw:

OIIK-1.4/HB1 Cnenuanu3upoBaHHOU Hay4HOM, MIPOU3BOJICTBEHHOMN u
npodeccroHaIbHON TEPMUHOJIOTHEH

[IK-1 CnocobeH TpOBOIUTH HAyYHBIE KCCICIOBAHUS B O0JIACTH KOOPAWHATHO-BPEMEHHOTO U
HABUTAIIMOHHOTO 00eCIeYeHNs TEPPUTOPHUiL

[IK-1.1 IlpoBoauT HUccneAOBaHUS U SKCIEPUMEHTBI
Buameo:

[1K-1.1/311 OcHOBHBIEC TIPOSBICHUS HEOJHOPOAHOCTEH TPABUTAITMOHHOTO TIOJIS M CBS3H
MEXJy ero JIeMEeHTaMu

Ymems:

[IK-1.1/YM] BpMucnaTh ¥ BBIpa)KaTb OJHHU 3JEMEHTHI I'PAaBUTAIIMOHHOTO IOJIS Yepes
Ipyrue

Braoemy:

[IK-1.1/HB1 OteuecTBeHHOM W MEXAYHAPOIHONW TEPMUHOJIOTHEH © BepHO €€
yHnoTpeOssiTh

ITIK-1.2 TlpoBenenue paboT mo oOpabOTKe W aHAIM3y HAyYHO-TEXHMUYECKOW WHOOpMAIUu U
pe3ybTaToOB MCCIEN0BAHUMN
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3namu:
[1K-1.2/311 OcHOBHBIE OTIMYHSI OTEYECTBEHHOM IIKOJIBI TEOpUHU (DUTYPHI 3eMiIn
Ymemns:

[1K-1.2/Ym1 Cps3biBaTh JEMEHTHI TPABUTAIMOHHOTO TIOJISI C AJIEMEHTAaMHU CHCTEM
TCOJIC3MUECKUX KOOPIUHAT U BBICOT

Braoems:

[IK-1.2/HBl YuciaeHHBIMH METOAAMHU PELICHHS TEOAC3MUYECKUX U T'PaBUMETPHUUECKHUX
3a/1a4 ¢ IPUMEHEHUEM BBIUMCIUTEIbHON TEXHUKH

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrunmmaa  (Mmomynb) b1.0.03.05 «Bwicmias reome3uss W OCHOBBI  KOOPIWHATHO-BPEMEHHBIX
CUCTEM» OTHOCHUTCS K o00s3aTelIbHOMl YacTH 00pa3oBaTelbHON MporpaMmbl U H3y4yaeTcsl B
ceMectpe(ax): 5, 6.

B npoumecce wu3yyeHMs OUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIOB 3ajad
npodecCHOHAIBHOW  AedaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpa3oBarenbHON
IIPOrpaMMON.

4. O6beM quCUMIJIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI

2
<
¥a) [¥a] = R = C%r
5 |5 | [E |8 5
S 2 & = s 5}
= Z 2 = o e
= = o S = 5
=€l FeFIER =3
Iepron N R R T R
> g L gI% 3B & T <
obywernn |ES|EQ|EFISE|EE| EE
~ o R =
|18 [§ | |¢g >,
= = > g Q S
g 18 |2 B |8 s
=
5 cemecTp 108 | 3 18 | 36 | 54 3auer
DK3aMeH
6 cemecTp 1441 4 (24 | 24 | 60
(36)
Bcero 252 | 7 | 42 | 60 | 114 36

5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILIMHBI H BUAbI 3aHATHIH
("9achl TPOMEKYTOUHOM aTTECTAIMH HE YKa3bIBAIOTCS)
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Pa3znen 1. BBenenne 108| 18| 36| 54| OIIK-1.2
Tema 1.1. Benenue B MeTon 12| 2| 4| 6|OIK-1.4
KOOpJIMHAT [IK-1.2
Tema 1.2. KoopanHats! B BbICIIEN 721 12| 24| 36
reoIe3un
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Tema 1.3. [Ipoekuu B BeICIIEH 24 4 8| 12

reoIe3un

Pasnen 2. OcHoBHOIT 108 24| 24| 60| OIIK-1.1
Tema 2.1. Teonesndeckue 27 6 6/ 15|OIIK-1.2
M3MepEHHUs OIIK-1.3
Tema 2.2. I'eone3nyeckue ceTu 27 6 6| 15|OIIK-1.4
Tema 2.3. Cuctembl KOOpJAMHAT U 27 6 6| 15 %II% 1112
BBICOT ’
Tema 2.4. AHanu3 u3MepeHu, 27 6 6] 15
3aBUCSAIIMX OT BPEMECHU

Hroro 216 42| 60| 114

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

Pa3zoen 1. Beeoenue

Tema 1.1. Beeoenue 6 memoo Kkoopounam

[TpuMeHeHne KOOPAWHAT B aCTPOHOMHH U TEO/IC3HH.
HeGecHble acTpoHOMHMUYECKHE KOOpAWHATBI HEOECHBIX CBEeTWI. [eorpaduueckas cucrema
ACTPOHOMHUYECKUX KOOpAUHAT (OTBECHOM JIMHUHM).

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

Tema 1.2. Koopournamul 6 gvicuieli eeode3zuu

I'eorpaduueckasi cucremMa 3eMHBIX I€OAE3MUECKUX KOOPAMHAT (3€MHBIX MPEIMETOB), CBS3aHHAs C
3€MHBIM 3JUIMIICOMIOM: OCHOBHBIE NAapaMeTphl JUIMIICOUJA U CBS3U MEXKIY HUMU; IPHUBEIEHHAS,
reofie3nyeckas, cepruueckasi MMPOTHI; IMIABHBIE PAJUYChl KPUBU3HBI, OCHOBHBIE C(HEPOHIUYECKHE
(GyHKLIMHU; TeoJe3uvecKas BBICOTA; BBIYMCICHHE IMPSIMOYTOJbHBIX JIEKAPTOBBIX KOOPAMHAT IO
KPUBOJIMHEHHBIM I€0e3MUECKUM, OCHOBHBIE aJIrOPUTMbI 00paTHOrO npeodpazoBanud. JiauHa ayru
MepUMaHa UIMICOUAA U IIONalb CHEPOUTINIECKOM TPAICIHH.

3aMeHa MEepeMeHHBIX M KOOPIAMHAT, KOI((UIMEHT HCKaXECHUS Mephl (IKOOMaH) ISl MOJSPHBIX,
WINHAPUYECKHUX, C(EepruecKux M TeoAe3WYeCKHX KoopAMHAT. OpTOroHaNbHBIE KOOpPIMHATHI,
ko3¢ urrentsl Jlame, 3MeMeHTHl ATUHBI, TOBEPXHOCTH, 00bEMA, MepBast U BTOpasi KBaJpaTHYHas
¢dopma. M3omeTprdeckas IIMPOTA.

TononeHTpruyeckne KOOpAWMHATHI B KAcaTeNbHOM IUIOCKOCTHU: XOpJa, HAKIOHHAs JaJbHOCTD,
(reone3uveckuii) a3UMyT HarpaBJeHus, (T€01e3UNUECKOE) 36 HUTHOE PACCTOSIHUE HAPABIICHUS.
DJeMEeHTHI TUIOCKOW U MIPOCTPAHCTBEHHOW KPUBOI; HOpMaJIbHAsA, CIPSIMIIAIONIAs, CONPUKACAOLIASCS
IUIOCKOCTH, CONPOBOXKIAIOMIMK TPEXTPaHHUK, KpPHUBH3HA, KpyuyeHue, ¢opmynsl Ceppe—DpeHe.
DJeMeHThI KpUBO Ha MOBEPXHOCTH: HOPMAJIbHAS M TAHTCHIMAJIbHASL KPUBU3HA.

I'eomeTpusi MOBEPXHOCTH DJJUIMIICOMJAA: HOPMAJbHOE M HAKIOHHOE CEYEHHME, TeopeMa Ouiepa,
TeopeMbl [ pyHepTa, ocoOble TMHUM HAa MOBEPXHOCTHU DJUIMIICOMAA: 3€HUTHAS JIMHUS, JOKCOAPOMHUS,
OpPTOAPOMHUS, HOPMAJIBHOE CEYEHHUE, JMHMS NpPOBEUIMBaHMs, Teoje3udeckas JuHuA. Kpususna
MIOBEPXHOCTH: I10JIHAsI KPUBU3HA, TayCCOBA KPUBU3HA.

Coepuueckue u chepouindecKkie TpeyroabHUKH, CHEepUIeCKUi H30BITOK.

KoopauHatsl TOUKM B JBYX INPOCTPAHCTBEHHBIX cucTeMax. CeMunapaMeTpuuecKkoe OpTOrOHAIbHOE
npeoOpa3oBaHue.

I'maBHBIE reone3nyeckue 3amaun: nudepeHuanbabie GopMynnbl IIaBHBIX TI'€OIE3UYECKUX 3ajad,
MeTox XopX MooaeHCKoro.

Texymui KOHTPOJIb
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Bun (hopma) koHTpOIIS

Hannune xoHcekTa €Ki

Tema 1.3. Ilpoexyuu 6 svicuieli 2eode3uu

leone3nueckue mnpoekuuu: yciioBusi KoH(popmHOro uzoOpaxkeHus. IlomepeuHo-uuanMHApUYECKas
KacatenbHasg mnpoekuusi [aycca: oceBoil MmepuauaH, mpsMoe U oOparHoe MpeoOpa3oBaHue,
KUJIOMETPOBAasl CETKa, COMMKEHHE MEPHUIMAHOB, IVIaBHBIM W YaCTHBIM MacmTal, AMPEKIHOHHBIN
yroi. Pasrpadxka 1ucToB U MeCTHBIE IPOEKIIUU

Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIS

Pacuetno-rpaduyeckas pabora

Pazoen 2. Ocnoenoii

Tema 2.1. I'eooezuueckue usmepeHus

JluHaMu4ecKre ¥ KHHEMaTUYeCKUEe METObI B (PU3HKE U BBICIICH T€OIC3UH.

OcHOBHBIE M3MEpEHUs1 BOMM3U 36MHOH MOBEepXHOCTU. CBsi3b BBICIICH M KOCMHUYECKOI Ireoae3uu ¢
acTpOHOMHEH U TeopHer GUrypsl 3emiu.

[eomeTpruueckre u3MEpeHHs] B TEONE3MH: TOYHOCTh U OCOOCHHOCTH OOpaOOTKH JIMHEWHBIX
M3MEpPEHU, HaOMIOIEHHsI HAIIPABJICHUH, TOYHOCTh M 0COOEHHOCTH 00pa0OTKM YIIIOBBIX U3MEPEHHUH,
paszzesieHue BEPTUKAIbHBIX U TOPU30HTAJIBHBIX YIJIOB.

AcTpoHOMHYECKHE HAONIOAEHUS B TEOJE3MU: OTKIOHEHHWE OTBECHOM JMHUU OT HOPMalH K
AIIMICOUY, ACTPOHOMMUYECKHM M T€OAE€3UYECKUI 3€HHUT, ACTPOHOMHYECKOE U TI'EOJE3UUYECKOE
36HUTHOE PACCTOSHME, aCTPOHOMUYECKUM a3UMyT U IeOAe3UYecKui azuMyT Jlammaca, ux CBA3b C
MarHMTHBIM a3UMYTOM U AUPEKIIMOHHBIM YTJIOM.

ACTPOHOMO-T€0I€3UYECKUI METO] U3YUEHHSI 36MHOW TOBEPXHOCTH.

dotorpaduueckue Habmonenus NC3.

DU3NYECKUE U3MEPEHUS:

panuorexuuueckne HaOmonenuss WC3, Jlymst u  paaumoucrounuxkoB (PCJB), cBsa3p ¢
reOMETPHUYECKUMHU, TUHAMUYECKUMH U OPOUTAIIbHBIMUA METOJJaMH KOCMHYECKOHM Ieo1e3HH,
IIPUMEHEHUE TPABUMETPUYECKUE ONPEACICHUN NpPHU ONPENEICHUH pPa3HOCTH IOTEHIUAJIOB:
BBICOKOTOUYHOE T€OMETPUUECKOE HHUBEIUPOBAHUE, BEPTHUKAIBHOE T'€OMETPUUECKOE HUBEIUPOBAHUE,
THIPOCTATUYECKNE HUBEIUPOBAHUE,

CITyTHHKOBAsl aJIbTUMETPHS: CPEIHUI YpOBEHb MOpSI, MOpCKasi Tonorpaduieckas MoBEpXHOCTb.
Cayx6s1 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 kiaccoB
IocynapctBennas reonesndeckas cetb (I'TC):

* (dynaameHTagbHas acTpoHOMO-Teone3ndeckas cetb (PAIC)

* BBICOKOTOYHAs reogesndeckas cets (BI'C)

* CIyTHUKOBas reojae3nyeckas ceTh 1 kimacca (CI'C-1)

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

* TOCYHapCTBEHHbBIEC CETH CTYIIEHUS 3—4 KJIacCOB

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

Texyuuii KOHTPOJIb
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Bun (hopma) koHTpOIIS

TecTtupoBaHue

Tema 2.3. Cucmembl KOOpOUHAmM U 8b1COM

Cucremsl oTcuéra: cucTeMbl KoopAuHAT M BbicOT (reference system, reference frame, coordinate
system), UCXOJHBIN MYHKT aCTPOHOMO-T€0/Ie3UUECKOM CETH, HCXOHbIE Te0Ie3nYeCKUe AaThl.
Ouznyeckue, aCTPOHOMUYECKHE M TeOJe3UYECKHE IOCTOSHHBIC, MEPBUYHbIE M IMPOU3BOIHBIC
reo/ie3nuecKue MoCTOSHHbIE

Hedopmaruu 3emuoi mosepxuoctu (1311).

* TEKTOHHWKA ITUT U COBpeMEHHBIC NBIKeHUs 3eMHOM Kophl (CI3K)

* BIMSHHUE U YYET MOCTIETHUKOBOTO MOAHATUS (TIIALIMOU30CTA3NSA)

* npuiuBHoe BiusHHe JlyHel u ConHIa: mepuoguveckoe M MOCTOSHHOE, MPSIMOE U KOCBEHHOE,
Harpy3o4HbIe AehopMarm

* CHCTEMBI yuéTa MOCTOSTHHOTO MpMiIMBa: mean-tide, zero-tide, tide-free

V4éT reoqfuHaMUYECKUX SIBJICHUN:

* cTaru4eckue cuctembl koopauHat 1932, 1942, 1995 rona

* JIMHAMUYECKHE CHUCTEMBbI koopauHart, npuHiunel ITRS u e€ nocnenoBarensbHbie peanuzanuu [TRF
pa3HbIX 310X, reoge3nydeckas cuctema koopaunar 2011 roga, ocnoBannas Ha [TRF

* banruiickas cucrema BeIcOT 1946, 1977 romoB

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Tema 2.4. Ananu3z uzmepeHuti, 3a8UCAUWUX OM BPEMEHU

PaznoxkeHue BekTopa B INPOCTPAHCTBE IO JIMHEHHO-HE3aBHUCUMOW cucteme  (yHKUUH,
OpPTOTOHAJbHbIE (YHKIMH, ANIpPOKCHMAIUS W HHTEPHONSALUS (YHKUUH, BBIJCICHHE ITUHEHHOTO
TpeHJa, TapMOHUYECKUN aHAJIU3 IIEPUOJIUYECKOr0 IIpoLecca.

Kunemarnueckoe ypaBHUBaHUE HUBEJIUPHON CETH C yUETOM BEPTUKAJIBHBIX ABM)KEHUIN PETIEPOB.
[Ixanel Bpemenu. MexayHapoaHas ciayx0a Bpamenus 3emau (IERS).

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

6. Ilops1oK NpoBeIeHUsT MPOMEKYTOYHOM aATTeCTALIUMN

[Topsimox  mpoBeACHHUS TNPOMEKYTOUHOM  aTTeCTalMM  perIaMeHTUPYETCS  JIOKAJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIETO 00pa3oBaHWs — IporpamMmam OakallaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (peaepaqbHOM TOCYIapCTBEHHOM OIOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opranuzaius v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyarolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOYy4YeHUs M JIUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu M KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

Hpomeofcymowaﬂ ammecmayust. 361'-!61’1’1, 5 cemecmp.
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IIpomedxcymounas ammecmayus: Ik3ameH, 6 cemecmp.

7. OneHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. Beeoenue
Koumponupyemwie U/IK: OIIK-1.2 OlIK-1.4 IIK-1.2

Tema 1.1. Beeoenue 6 memoo Koopounam
dopma KOHTPOJIs1/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. Yro sBns€TCS OCHOBHBIM NPEAMETOM U3YUEHHMSI BBICIIEH reoe3un?

A) CocraBnenue Tornorpapu4eckux MjIaHOB HACEJICHHbBIX MyHKTOB
B) Onpenenennie puryps u pazmMepoB 3eMiIH, CO3/IaHUE T€OIE3NIECKIX CeTeH
C) IIpoBenenre MHKEHEPHO-TEOIC3NIECCKUX U3BICKAHUM JIJIST CTPOUTEIHCTBA
D) KaprorpadgupoBanme MOPCKOTo J1Ha
2. Kakast Mmozens 3eMiIi UCTIONIb3YETCS B BBICIICH T€OAC3UH IJII MaTeMaTHIeCKOM 00paboTK
U3MEPEHU?
A) Chepa
B) Pedepenir-ammncon
C) IMnockocts 'aycca-Kprorepa
D) Aspodorocaumoxk

3. Uro Takoe rocymapctBeHHas reone3undeckas cetb (ITC)?

A) CoOBOKYNHOCTb MYHKTOB C OIPEICJIICHHBIMM KOOpAMHATaMH, CIyXKallas OCHOBOW Ji1 BCEX
reo/Ie3nYeCKIX paboT

B) CeTb unTepHeT-pecypcoB jisi Fe0Ae3UCTOB

C) Cucrema cnytaukoBoit HaBuranuu [JIOHACC

D) Kapra macmra6a 1:1000000

Tema 1.2. Koopounamul 8 vicuietl 2eooe3uu
®dopma KOHTPOJIS/OIIEHOYHOE CPpeaCTBO: Hamndne KoHCIIeKTa JeKIui
Bomnpocsi/3ananus:
1. Kakue koopAMHATHI SBISIOTCS OCHOBHBIMU HA MMOBEPXHOCTH pedepeHII-IITUIconaa?
A) IpsmoyronpHbIe KOOpauHATHI ["aycca-Kprorepa
B) l'eonesnveckue mmpora u J0aT0Ta
C) [onsipHBIE KOOPAMHATHI
D) AcTtpoHOMUYECKHE KOOPIUHATHI
2. Yto Takoe reojie3ndeckasi mpoTa TOUKH?
A) Yron Mexy TNIOCKOCTBIO 9KBaTOpa M HOPMAJIbIO K TOBEPXHOCTH AILJTUIICOMIA B IAHHOU TOUYKE
B) PaccTosiHue oT TOUKM 10 9KBaTopa B KUJIOMETpax
C) VYron mex 1y HauyaJdbHBIM MEPUIUAHOM U MEPUIMAHOM JaHHOW TOUKHU
D) BricoTa Touku HajJ ypOBHEM MOpS
3. B xakoil mpoeKkiuu BRIMOIHSAIOTCS BBIYUCICHUST KoopAUHAT B cucteme ["aycca-Kprorepa?
A) Crepeorpaduueckast IpoOeKIus
B) Konnueckast mpoekmus
C) Hunuuapudeckas paBHOYTOJIbHAS TIPOCKITUS
D) AszumyTanbHast mpoeKIus

Tema 1.3. Ilpoexyuu 6 svicuieti ceooe3uu
®dopma KOHTPOJISI/OTICHOYHOE CpeaCcTBO: PacueTHo-rpadudeckas padora
Bonpocsi/3ananus:
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1. Beruncnenue koopauHar B npoekuuu I'aycca—Kprorepa no Bapuanram

Ha nucre xapter M 1:1000000 O-39 BbIOpaTh 1O HOMepy BapuaHTa JucT kKaptel M1:200000.
Boruncnuth miiockue npsiMmoyroibHbele koopauHaThl ['aycca—Kprorepa mist ymio, cepeinH CTOPOH
pPaMKH ¥ IEHTPAJIBHOTO KpecTa Ha AJUIMIICOUIE C IIUHON OonbIinoi momyocu a =6378209+var M u
cxkaruem = 1 2983. [lo momydeHHBIM TIPSAMOYTOJIBHBIM KOOpAMHATAM HAHECTH Ha Oymary yribl W
CepeauHbl CTOPOH paMKM JIMCTa KapThl, a TaKXke LEHTpalbHbIM KpecT. KuomerpoByio ceTky
MPOPHUCOBATH Yepes3 4 KMm.

Bri6path ayry MepuanaHa, He JeKallylo Ha 0CEBOM (T. €. Y KOTOPBhIX HEelpeoOpa3oBaHHas OpIuHaTa
y HE paBHa HYJIIO) M MEXIy Toukamu ¢ mmporamu Bep m Bep +0? maiitu e€ mnmuny. Ilocnme
JIOTIOJIHUTENBHBIX BBIUMCICHUM HANTH IUIOCKHE NPSIMOYTOJIbHBIE KOOPAWHATHl B IPOEKIHH
l'aycca—Kprorepa.

Pazoen 2. Ocnognoii
Konmponupyemvie M/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 IIK-1.1 IIK-1.2

Tema 2.1. I'eooesuueckue uzmeperus
dopma KOHTPOJIs/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocwi/3ananus:
1. B rpaBUTalMOHHOM TMOJNE€ Kakas BBICOTA h TIOHMMAaeTCs KaK pPACCTOSHHE MEXIy
YPOBEHHBIMH IMOBEPXHOCTSIMU MOTEHIIMAJIA CUJIBI TSXKECTU BJIOJIb CUIIOBOM JIMHUU
2. B kakux MpOEKIUSIX YIIbl MEXAY JHHHSIMH Ha TOBEPXHOCTH MPH H300PAKEHUU ITHX
JTUHUN Ha TUIOCKOCTH HE M3MEHSIOTCS, a MacmrTad B JaHHOU TOuke M300pakeHUs HE 3aBUCUT OT
HanpasieHUs? YKa3aTb CBOMCTBO.
3. Beruucaure mionm@aas Tpanenuu, orpanndeHHoi muporamu Bl u B2 u noaroramu L1 u
L2 (BeIpakeHHBIMHU B pajiiaHax). BEIYUCIATH A0 THICAYHBIX noyied meTpa. OTBET MpEeACTaBUTH 10
LETBIX 03 OKPYIIIEHUs, OTOPOCUB IPOOHYIO YacTh
1.2049361326
2.512299104
3. 128069487

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

3° 00' 3° 20 36° 36° 30"
HapameTpH DJIIHIICOMIA:

a= 6378993,02 b= 6358280,07

P =b?*(L, — L) |(sinB, — sin B,)

2
+3 e?(sin® B, — sin® B,)

3
+z e*(sin® B, — sin® B,)

1
+ e®(sin’ B, — sin’ B;)

Tema 2.2. I'eooeszuueckue cemu

Ne 000005168 Crpanuria 11 u3 19



dopma KOHTPOJIs/0LIEHOYHOE CPeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. Jlaiite Ha3BaHWe cucTeMbl KoopauHaT; Hawano cucTemMbl KOOpIMHAT PaCIOIOKEHO B
3aIaHHOM TOYKE, OCh X JIEXKUT B INIOCKOCTH MEPUIMAaHA TOYKH U HAIIPABIIEHA B CTOPOHY CEBEpa; OCh
Z HarpaBiieHa [10 HOpMaJM K IOBEPXHOCTH IUIMIICOMA U3 3aJaHHOM TOYKH OT DIIIUIICOMAA; OCh Y
JOTIOJIHAET CUCTEMY KOOPAUHAT J10 JIEBOU

2. Kaxkoit Tun ¢popmyi noepxHoctu aruuncouaa (nmpu H=0) npencrasnen Ha pucyHke:

1. KaHoHM4eCKast
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 KOOPAMHAT OCHOBBIBAETCS Ha CJEIYIOIIMX
MOJIOKEHUSX:
HAyajo CUCTEMBI KOOPAUHAT PACIIOIOKEHO B LIEHTPE Macc 3eMJIN;
OCb Z HampaBJeHa K YCJIOBHOMY 3E€MHOMY TOJIOCY, (MEXIyHapOIHOMY YCJIOBHOMY Hadanly) —
pexoMeHanun MexayHapoaHoit ciayx0s1 Bpamerus 3emin (IERS);
ocb X — B TOYKY IE€peceueHHsl MJIOCKOCTH IKBAaTOpa M HAYaJIbHOTO MEpPUIMAHA, YCTAHOBJIEHHOTO
IERS u Mexaynapoausim 0topo Bpemenu (BIH);
OCb Y JOIOIHAET CUCTEMY KOOPAUHAT J10 IIPABOM.
OOmie3eMHas cucTeMa KOOpIMHAT BpallaeTcs BMECTE ¢ 3eMIIeH.
@ukcupyercs Ob1Ie3eMHast CUCTEMa KOOPAWHAT Ha ONPEICTICHHYIO I0XY

Tema 2.3. Cucmembl KOOpOUHAmM U 8b1COM
dopma KoHTpos1/oLieHoUHOE cpencTBo: [IpakTuueckas padora
Bomnpocsi/3ananus:
1. IlpeoOpa3oBaHme KOOPAMHAT MEX/1y T€OLEHTPUUECKON U peepeHITHON cuCTeMaMU

Heo0xomumo nmpeo6pa3oBaTh reoie3ndeckue KOOPIANHATHI B IE€KapTOBbI, I€0Ie3nYeCKUe KOOPIUHATHI
B IJIOCKKE TPSIMOYTONbHBIE B ITpoekiuu ["aycca-Kprorepa, BEIIOTHUTE 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
Bomnpocwi/3ananus:
1. CxonbKUMH NapaMeTpaMu 3aJaETCsl 3EMHOM IUTUIICOU]] BpaLLEHUs ?

A) JIByMsi: OoJIbIIast MOIyoCh M CKaTue
B) Tpewms: 6ombImas moayoch, Majas oJIyoCh M C)KaTHe
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C) YetbippMs: OomblIas NOITYOCh, Majlasi MOJIyOCh, CKATUE U AKCLIEHTPUCUTET
D) Hu onuH BapuaHT HE BEpeH
2. Kakoe uncio Onuxe BCEro ONMCHIBAET CKaTHe 3EMHOTO duIAIcona?
A) 1:50
B) 1:300
C) 1:5000
D) 1:15000
3. Kak Ha3bpIBaeTCsl yrojl MeXIy HOPMalbl0 K IOBEPXHOCTH IJIUIICOMTA U IUIOCKOCTHIO
sKBaropa?
A) T'eonesnueckas BbICOTa
B) HopmanbHast BeicoTa
C) I'eone3nueckas mupora
D) Hu onuH BapuaHT HE BepeH
4. BenuunHa €2 (KBaapar MepBOro SKCIEHTPUCHTETa) OOJIbIIe, MEHbIIE WIM PaBHA CXKATHIO
3€MHOT0 3JuInuIncona’?
A) bonbiie
B) Menbiie
C) PaBna
5. Yro Takoe reoae3ndeckas BelcoTa?
A) PaccTosiHuE 10 HOpMaJIM MEX1y TOUKOM U IJIOCKOCTBIO IKBAaTOpa
B) PaccTosiHue no HopmManu Mexay TOUYKOM M TOBEPXHOCTHIO 3JUIUIICOM 1A
C) PaccTosiHue o HopMaJii MEX/1y TOUKOM U TOBEPXHOCTBHIO reona
D) PaccrostHue 1o HOpMaiu MeXly TOUKOW U IOBEPXHOCTBHIO 3€MJIN
6. I'ne npoxoaut ock X reoleHTPUUYECKON CUCTEMBI KOOPAMHAT?
A) TlepneHANKYASIPHO IMIIOCKOCTH HYJIEBOTO MEpUIMaHA
B) ITox yriom 90 rpamycoB K MI0CKOCTH 3KBaTOpa
C) Brons nepeceueHus HylIeBOro MEpUMaHa C MIOCKOCTBIO SKBAaTOPa
D) Bronb ocu Bparienus: 3emin
7. Kaxoti ropon Poccun pacmonoxen Oirke BCEro K MEpHANaHy, CoAepKameMy och Y ?
A) Kazanb
B) ExarepunOypr
C) HoBocubupck
D) KpacHosipck
E) Xabaposck
8. UTo Takoe acTpOHOMHYECKas IIUpOTa?

A) Yron Mexy OTBECHOU JTUHUEH U HauyaJbHBIM MEPHINAHOM
B) Yron mexay oTBeCHO JIMHUEH U HOPMAJIBIO K AJUTUTICOUTY
C) Yron Mex 1y OTBECHOM JIMHUEH U TIJIOCKOCTHIO AKBATOPa
D) Yron Mexy OTBECHOM JTUHUEH U OCBIO BpallleHUsT 3eMITH

9. YUto Takoe acCTpOHOMO-T€0/I€3UUECKOE YKIOHEHHE OTBeca?
A) Yron MexJy OTBECHOW JIMHHUEN U OCBIO BPALLEHUS 3€MIIU
B) Vron mexny OTBECHOM JTMHUEN U HAIIPABIEHUEM HOPMAJIH K 3JUIMIICOUAY
C) Yron mex 1y OTBECHOM JIMHHUEN U IUIOCKOCTBIO IKBAaTOPa
D) Yron Mexay OTBeCHOU JTMHUEHN U TUIOCKOCThIO HAYaJIbHOTO MEpUJIMaHa
10. Chepoun 3t10:
A) ®urypa, O1r3Kast K AIUTUTICOUTY BpaIeHUS
B) ®urypa, 6muskas k cdepe
C) ®urypa, 61u3Kas K TEOUTy
D) Hu omHO U3 yTBEpKIeHU HE BEPHO
11. HopmansHas 3emitst umeeT hopMy
A) reouna
B) snmuniconna
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C) moBepXHOCTH TBEPAOH 000T0UKH 3eMITH
D) mapa
12. ®yHnaMeHTalbHbIE T€0I€3UYECKUE MOCTOSIHHBIE 3TO
A) DneMeHTbl OpUEHTUPOBAHUS F€OLEHTPUUECKON CHCTEMBI KOOPAUHAT
B) [TapameTpsr 00111€36MHOTO JUIATICOH 1A
C) I'paBuTaninonHble mapaMeTpsl 3eMiu, JIyHbl U M1aHeT
D) KoopanHatel HCXOIHBIX IIYHKTOB I'€0€3UUECKON CETH
E) ITapametps! npoekuuu I'aycca-Kprorepa
F) ITapameTpsl, 3afatomiyie HOpMaabHOE MOJIE
13. Cxonbko (pyHIaMEHTAIBHBIX F€01€3UUECKUX MTOCTOSIHHBIX AOJIKHBI OBITh HE3aBUCUMBIMU
BEJIMYUHAMU?
A) lBa
B) Tpu
C) Yetnipe
D) IIsate
E) JIpyroe uncmno

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOMN aTTeCTALMHA

5 cemecmp, 3auem
Koumponupyemvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 [IK-1.1 IIK-1.2
Bomnpocsei/3ananus:

1. OOBsicHUTE, MOTYT JIM TOPU3OHTAIIN HA KapTe MepeceKaThCsl, KacaTbes?

2. Ha3oBuTE OCHOBHBIE TECOMETPUYECKHE YCIOBUS B HUBEIUPAX U YIIIOMEPHBIX MpHOOpax.

3. Kakme mnpucnocobnenuss ciayxar JUid IEHTPUPOBAHUS U TOPU3OHTHUPOBAHUS
reo/ie3ndecKux mprudopos?

4. OOBsICHUTE, MOXKHO JIM OOBIYHOM JIMHEHKOW M3MEPUTh JIJTMHY C TOYHOCTHIO IO MUKPOHA,
€CJIM BBIOTHUTH MUJUTMOH U3MEPEHUH.

5. CocraBbTe CBOJKY OTIMYMI MeXIy Tororpadueil u BbICIIeH reone3ueil B BUIE TaOIUIIbI
cpaBHeHMs. Ha KakoM pacCTOSIHUM MOXKHO HAONIOATh IMyHKTH HAPSIMYIO CO IITaTUBOB BHICOTOH 2
M? Ha o0bekTax Kakoro pasMepa MOXHO HE CUUTAThCs C KpUBU3HOM 3eMin?

6. OOBSICHUTE OTIAMYUS U YKAKUTE CXOJCTBA y MOHATHUI:
* IIyHKT
* LEHTP
* CUTHaJI
* IUpaMuIa
* 3HaK
* perep
* Mapka

7. Kak onpenesnsioT BEICOTY TOPHBIX BEPUIMH HAJl YPOBHEM MOPsI?

8. Ilo okpyxHOCTH 3eMJid MPOJIOKEHA MPOBOJIOKA, 3aTeM €€ JIMHA yBeJIudeHa Ha 1 M.
CMOXeT i B 00pa30BaBIIYIOCS IIEIb MPOJIC3Th MBIIIb?
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9. O0bscHUTE, B YéM TPYAHOCTh MCIOJIB30BAaHHS aCTPOHOMUYECKUX IIUPOTHI M JOJITOTHI B
reoxe3uu’?

10. OOwscHuTe, moOYeMy TOmMOrpauUYecKrue KapThl M IUIAHBI COCTaBISAIOTCS  0e3
UCIIOJIb30BaHUS T€0JIe3UUECKUX KOOpAMHAT, . Y KapT KaKMX MacIiTaboB HENb3sl TOYHO NPUTHATH
Ipyr K apyry cocemnue nuctbl? [loyemy Ha o030pHOM KapTe Poccwm He ykasbiBaeTcs cucTeMa
KOOpJIUHAT?

11. B unctpymente coutsl ypoBHH. Kak 3T0 ckakeTcs Ha H3MEPEHUH TOPU3OHTAIBHOTO YIIa
WM NIPEBBILLIEHUS?

12. Ilepeuncnure, Kakue BEIUYUHBI UBMEHSTCS, €CITU
* pa3Mephl OTCYETHOTO JJUIUICOHAa yBequuuTh Ha 100 M, * CMECTUTH SJUIUICOM] TapalIeIbHO
KOOPJIMHATHBIM OcsiM Ha 100 m.

13. OObsicHUTE, TOYEMYy HE COBMAJAIOT HAYaJbHBIM ACTPOHOMHYECKMA W HAYaIbHBINA
reo/ie3nuecKuii MepuaraHbl.

14. CocraBbTe CBOAKY CBSI3ed MEXAY T'€OAC3UYCCKUMHU TMOCTOSHHBIMU B BUJE TaOJIHIIBI
CpPaBHCHUS:
* (pyHIaMeHTaIbHBIC T€0IE3MUECKIE TOCTOSTHHBIC
* POU3BOIHBIC TEOMETPUICCKUE TTOCTOSTHHBIC
* IPOU3BOJHBIC (PU3UUYECKHUE TOCTOSTHHBIC

6 cemecmp, IK3ameH
Konmponupyemvie M/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 IIK-1.1 IIK-1.2
Bonpocsl/3ananus:

1. IlpumeHeHne MeTo1a KOOPAMHAT B aCTPOHOMUH U reojie3nn. HebecHbie acTpoHOMHYECKHE
KOOpJIMHATHI HEOEeCHBIX cBeTUJI. [ eorpaduueckas CUCTEMa aCTPOHOMHYECKUX KOOPAUHAT, CBSI3aHHAs
C OTBECHOMW JIMHUEN.

2. Teorpaduueckas cucTemMa 3e€MHBIX T€O/IE3MYECKUX KOOpAMHAT (3€MHBIX MPEAMETOB),
CBSI3aHHAsE C 3€MHBIM JJUTMIICOMIOM: OCHOBHBIC MapaMETPhl JUIMIICOMAA M CBSI3U MEXKIY HUMH;
npuBeACHHAS, reoie3ndeckas, chepruueckasi MUpPOTHI.

3. Teone3nueckne KOOPAMHATHI: TJIABHBIE PAaInyChl KPUBU3HBI, OCHOBHBIE CEPOUANUECKHE
GYHKIMM;, Teole3uyecKas BBICOTA; BBIUMCICHHE MPSAMOYTOJIbHBIX JIEKapTOBBIX KOOPAMHAT IO
KPUBOJIMHEHHBIM I'€0/1Ie3UNYE€CKUM, OCHOBHBIE aJITOPUTMBI 00paTHOTO MpeoOpa3oBaHMUs.

4. 3ameHa TEPEMEHHBIX M KOOpAWHAT, KOA(P(OUIMEHT HCKAKEHUS Mephl (SKOOWaH) IS
MOJISIPHBIX, IMJIMHAPHYECKUAX, CPEPUYECKHX W Teofe3MuecKuX KoopauHar. OpToroHaibHBIE
KOOpAMHATHI, K03 unmeHTH Jlame, 31eMeHThI JUTMHBI ¥ TIOBEPXHOCTH.

5. TomoueHTpUYEeCKHEe KOOPJAWHATHI B KacaTeIbHOM IUIOCKOCTH: XOpJla, HaKJIOHHAs
JTATbHOCTh, (TEONEe3UYEeCKHUi) a3uMyT HampaBieHus, (T€0Ae3UYecKoe) 3CHUTHOE pPACCTOSHHE
HaIpaBJIEHUS.

6. DOleMEeHThl IUIOCKOM W TPOCTPAHCTBEHHOMW KPUBOW; HOpMaJibHasl, CHPSAMIISIONIAs,
COTIPUKACAIOUIAsCS TUIOCKOCTH, CONMPOBOXKIAIONINM TPEXTPaHHUK, KPUBU3HA, KpydeHUE, (OpPMYIbI
Ceppe—®PpeHe. DeMeHThl KpUBOW Ha MOBEPXHOCTU: HOPMaJIbHAs U TAHT€HIMAIbHAsA KPUBU3HA.
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7. 'eoMeTpHs OBEPXHOCTHU ALIUIICOUA: HOPMAIbHOE U HAaKJIOHHOE CEYEHHE, JTOKCOAPOMHUS,
HOpMaJIbHOE CEYEHHE, Teoje3uyeckas JIMHUA M €€ DKCTpeMalabHoe CBoWcTBO. Kpunsna
MIOBEPXHOCTH: I10JIHAsl KPUBU3HA, TayCCOBA KPUBU3HA.

8. KoopauHarel TOYKM B JBYX HPOCTPAHCTBEHHBIX cuctemax. CemHIapaMeTpUyecKoe
OpPTOTOHAIBHOE NMPEoOpa30BaHUE.

9. Berauciuth paccTosiHie Ha 3emiie, Ha KOTOPOM MOXKHO HaOIIONaTh MYHKTHI HAMPSIMYIO CO
IITAaTUBOB BEICOTOU 2 M.

10. Beraucnuthk pa3HOCTh PACCTOSHUN MEXKy OCHOBAHHUSMH U BEPIIMHAMH OallleH BBICOTON
100 M, ynanéuubimMu Ha 10 kM.

11. Haiimure manyro TOJyOCh JUIMIICOMIA, €ClK OoJbllas Mojayoch paBHa 10, a ckarue
paBao 1/10.

12. OueHnTh, KaK U3MEHSAIOTCS IVIaBHBIE PAJUyChl KpUBU3HBI B IIpeleNax ropoja, paioHa,
obnacry.

13. Otpaborars anropuT™Mbl OOpaTHOTO MPEOOpPa30BaHMS MPSIMOYTOJBHBIX KOOPJIWHAT B
reo/Ie3NIECKHeE.

14. Dnnuncoun umeeT OOMNbIIyI0 Moyochk 6376220 + (Texkymuit ron) M, u cxarue 1/298,3,
TOYKA UMEET KOOPMHATHI:
mMpoTa = TeKyuee Bpems hhmmss B Buze © ' ",
J0NroTa = TeKyuiee Bpemst hhmmss B Buze © ' ",
BbicoTa 100 + Tekymiee Bpems hh m.
Haiitu:
— NPSIMOYTOJIbHBIE IEKAPTOBBI KOOPIUHATHI TOUKH
— 3HadeHus kodpduuueHToB Jlame mis reope3nyueckoi M cepruueckor cCHUCTeMbl KOOpAMHAT (B
TOYKE)
— y NMPOEKLUHU TOYKU Ha SIUTMIICOU: PAJANYChl KPUBU3HBI MEpPHIUAHA, TIEPBOTO BEPTHKAJIA,
— KOOPJHMHATHI €TUHUYHOTO BEKTOPa HOPMAJIH K JUIUIICOUTY,
— KOOPJMHATHI €TMHIUYHBIX BEKTOPOB KAacaTEeIbHBIX K MEPUINAHY M MApaJUIeIN JUIAIICOUIA.

15. Dnnuncoun umeet OombInyto monyochk 6376220 + (Texkymuit ron) M, u cxarue 1/298,3,
nepsasi Touka P uMeeT koopIuHaThI:
mMpoTa = TeKymee Bpems hhmmss B Buze © ' ",
J0NroTa = TeKyuee Bpemst hhmmss B Buze © ' ",
BbicoTa 100 + Tekymiee Bpems hh m,
BTOpasi TOUKA UMEET KOOPJAUHATBHI:
mupota = 25° 30" 30",
nmoarora = 25° 30' 30",
BbicoTa 500 M.
BbIUnCINTE TONOLEHTPUYECKUE KOOPAUHATBI X, Y, Z BTOPOM TOYKM OTHOCHUTENIBHO IEepBOM P Kkak

Ha4yajia TOHOHCHTpH‘-IGCKOfI CHUCTCMbI CHa4daJila B MATPUIHOM BUJIC

16. Jlokaxxute yTBEp)KICHHE: €CIIU IMOJIYOCH a, b 3JIurca yBEIMYUTh Ha OAHY U Ty JKe
BEJIMYMHY, HOBBIM 3JUIC OyneT He MOAOOEH HCXOAHOMY («I1OJ00CH» — MOXET OBITh IMONyueH
MaciTabupoOBaHUEM).
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17. Haiitn npoduib ropbl, HAaKJIOH KOTOPOH B K0 TOYKE COCTABISAET 0L K OTCUETHOU
cdepe (U1 cirydas HakIoHa o0 =45° ¥ OTHOIIEHUS BBICOTHI TOPHI K panuycy chepsl 1/2).

9. MatepuaJIbHO-TEXHHUYECKOE H Y4eOHO-MeTOANMYeCKoe o0ecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEILHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. 3akaroB I1.C. Kypc Beicmieit reonesun. / I1.C. 3akaroB. - U3a. 4, nmepepab. u mom. - Henpa,
1976. - 511 - TekcT: HEMOCPEACTBEHHBIM.

2. Tlennmuuen JIII. Beicmas reome3us (Teoperudeckas reomesus) / JLII. Tlennmuuen. - Henpa,
1978. - 264 - TekcT: HEMOCPEACTBEHHBI.

3. Mopozos B.I1. Kypc cheponnnueckoit reoaesun. / B.I1. Mopo3zos. - U3a. 2-e nepepad. u gor. -
Henpa, 1979. - 296 - TekcT: HENOCPEICTBEHHBIN.

4. Oropogosa JI.B. Bricmrast reones3us. Yacts 11, Teopetuueckas reone3us: Y4ueOHUK 17151 By30B /
JL.LB. OropopoBa. - M3znarensctBo leomeskaptusmar, 2006. - 384 - 5-86066-076-6. - Tekcr:
HEMOCPEICTBEHHBIN.

Jlononnumenvuas rumepamypa

1. T'opman-Bemnenrop b. @usnyeckas reonesus: Ilep. ¢ anmn. / [loxn pea. KO.M. Heiimana. / b.
Topman-Bennenrod, I. Mopui; b. T'opman-Bemnenrod, I. Mopur ;. - MUUT'AuK, 2007. - 426 -
978-5-91188-007-1. - TexcT: HEMOCPEACTBEHHBIM.

2. Mononenckuit M.C. I'paButaninonnoe nosne. durypa u BHyTpeHHee crpoenue 3emun. / PAH.
Ceknusa Hayk o 3emuie. O0beauHEHHBIM WHCTUTYT ¢Gu3uku 3emiun uMm. O.JO.IlImuara. / M.C.
Monogenckuit. - Hayka, 2001.. - 570 - 5-02-002331-0. - TekcT: HEOCpeICTBEHHBIN.

9.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «MHTEepHET», K KOTOPBIM 00ecneuynBaeTCs
AOCTYN 00YyYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanuwix
He ucnonb3yrores.

Pecypcor « Unmeprnem»
1. https://icgem.gfz-potsdam.de/tom_longtime - Mozaenu rpaBuTariioHHoro mnosus B popmare gfc
2. https://www.garant.ru/products/ipo/prime/doc/71274804/ - TlonmokeHne O ToCymapCTBEHHOMN
reo/ie3nuecKoil ceTn

9.3. IIporpamMHoe oGecnieyeHe U HH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJIECHHH 00pPa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

Ilepeuens npoepammHozo obecneyeHus

(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)
He ucnonb3yercsi.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM

(0OHOBIeHUE BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercsi.

9.4. O6opynoBaHue U TEXHHYECKHE CPeACTBA 00yUeHH s
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Crnenmanu3upoBaHHas J1abopaTopust
NHtepakTBHAs MaHeN b - 1 mT.
MenoBas nocka - 1 mr.

Husenup H-05 - 12 mT.

Peiika nepeBsHHas mameyHas - 1 mr.
Peiika nHBapHasi ITpUXoBas - 3 IIT.
Teonomut 3T2KA - 1 .

Teonomut OT-02 - 5 mt.

Teomomut T-1 - 1 mt.

Teomomut YBK - 2 mit.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHMILIMHBI (MOTYJIs1)

[Mnanpl TpakTHYECKUX 3aHITHHA, WX Ielb, 3aJadyd M TeMaTuKa, JHTeparypa COOOIIAITCS
npernogaBaresieM. llepen u3ydyeHHWEM TEMBI TIpeNojaBaTellb KOMMEHTHPYET IUIaH 3aHSATHUSA,
aKTyaJbHOCTh TEMbI U IPAKTHUECKYIO 3HAYMMOCTb.

Bo Bpemst oOCyXIeHHsI CTyICHTaMH W3yYE€HHOTO Marepuaja MpPOSCHSIOTCS OTIENbHbIE MOMEHTHI
TEMBbI, 3aKPEIUIAIOTCS 3HAHUS, MPUOOPETAIOTCS HABBIKM HW3IIOKEHHS U PAa3bICHEHHUs MaTepuana,
pa3BUBaeTCs pPeUb.

OcHoBHbIE (OPMBI CAMOCTOSITEIEHON paOOTHI:

- KOHCTICKTHPOBAHHE JICKIIUH U TUTEPATYPHL;

- (opmynupoBaHrE BOPOCOB I10 JISKIIMH U 33JaHUSIM JIJIsl CAMOCTOSITENILHOU paboThI;

- TopaboTKa MaTepuaioB MPOCITYIIaHHON JICKIIHH;

- BBITMIOJIHEHUE pacyeTHO-TpauuecKux padboT;

- IOATOTOBKA K aTTECTAIUSIM.

C 1enpl0 KOHTPOJIS M TOATOTOBKM CTYACHTOB K HW3YyYEHHIO HOBOM TEMbl B Hauyaje KaxJoro
MPAKTHYECKOTO 3aHSITHSI MPENOAaBaTeIeM MPOBOAUTCS YCTHBIN OMPOC IO BBIMOJHEHHBIM 3aIaHUSM
MPEBIAYLLIEH TEMBL.

B Xozme NEKIMOHHBIX 3aHATHH CTYIEHT [OJDKEH BBIMOJHATH KOHCHEKTHMPOBAHUE H3J1araeMoro
Mmarepuana, oOpamias BHHMMaHHE Ha (QOPMYJHPOBKH, Hay4yHbIE BBIBOABI U MPAKTUYECKHE
PEKOMEHJAINY, YSICHSAS OTJIMYMS OTCYSCTBEHHOM IIKOJBI BBICHIEH TIeofe3uH, C(HOPMHPOBAHHON
paboramu ®. H. Kpacockoro u M. C. MomnoaeHckoro. JKemaTenbHO OCTaBUTh B padOdHX
KOHCHEKTaxX MOJIs JJIS MOCIEeIYIOIUX JTOTMOJHEHHH U MMOMETOK M3 PEKOMEHJIOBAaHHOM JIUTEpaTyphl.
[To xomy u3MOXEHHs NOMyCKaeTcs 3a7aBaTh YTOUYHSIOIIME BONPOCHI KaK IPENoJaBaTeiio, Tak U
CTYICHTaM.

CoBepIlIeHCTBOBaHNE HABBIKOB KOHCIIEKTUPOBAHUS Y CTYJICHTOB BKJIIOYAET CJICAYIOIIEE:

1. OOs3aTenpHBl K YSCHEHHIO M TOHMMAHHUIO BCE TEPMHUHBI, 3allMCAaHHbIE HA JIOCKE IO XOIy
U3JIOKEHUS] WM TOKa3aHHble Ha cnaigax. OcraibHble IPOW3HECEHHBIE CIIOBA  SIBISIOTCA
MOSICHEHHUSIMU.

2. HaubGonee BaxkHbIE M NPUHIHUIHAIBHBIE MOMEHTHI TEMBbI, MOMAJEKAIINE KOHCIEKTHPOBAHUIO,
JOJDKHBI TIPOTOBApUBATBhCA C 3aMEMJICHHMEM peYd HECKOJIbKO pa3, BO3MOXHO, C H3MEHEHHEM
(bopMyITHUPOBOK.

3. 3anucanHble TpenoaaBaTeneM (HopMyibl JOKHBI KOHCIIEKTUPOBATHCS MOTHOCTHIO, 0003HAYCHHUS
B (hopMyIax MpernoaBaresib PaCKpbIBAET YCTHO, CTYICHTHI 3alMCHIBAIOT UX KPATKO.

O11eHKa BBICTABISAETCS IO IIKaIE OT 2 0 5.

Kpurepun oneHku:

— IPaBWIBHOCTH OTBETA IO COACPIKAHUIO 33/1aHUS (YUUTHIBACTCS KOJIUYECTBO U XapaKTep OLIMOOK
IIPU OTBETE);

— MOJHOTA U TIyOnHa OTBeTa (YUUTHIBAETCS KOIMYECTBO YCBOCHHBIX (DAKTOB, MOHATUH U T.I1.);

— CO3HATEJILHOCTh OTBETA (YUUTHIBACTCS MOHUMAaHKE U3J1araeMoro MaTepmuana);

— JIOTHKa M3JI0KEHUsI Marepuaja (yUYuTHIBACTCSI YMEHHUE CTPOMTDH LEIOCTHBIM, MMOCIIEI0BaTEIbHbIN
pacckas, TpaMOTHO T0JIb30BaThCs CHEMAIbHON TEPMUHOIOTHEN);

— palMOHAIFHOCTh HCIOJb30BAaHHBIX NPHEMOB U CIOCOOOB pEIICHUS MOCTaBICHHOW y4eOHOMH
3aja4yM (YYUTHIBACTCS YMEHHE UCIIOIb30BaTh Hanboee MporpeccuBHbIE U A3PPEKTUBHbBIE CITOCOOBI
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JOCTHKCHHUS TIEITH );
— CBOCBPEMEHHOCTh W 3((EKTHBHOCTh HCITOJIB30BAHUS TEXHHYECKHX CPEJICTB IPH OTBETE
(YYUTBIBAETCS TPAMOTHO H C TIOJIB30H MPUMEHSAThH BRIYUCIIUTEIBHYIO TEXHHKY );

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonUMOCTH O0YUYEHHS! CTYICHTOB-UHBAIMJIOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TMpPE3eHTalllidi, BHACO- M aygAuOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmornHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MOAOUPAIOTCS B aJallTUPOBAHHBIX 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 UHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMH
3I0pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM 0COOCHHOCTEH MCUX0()HU3NUIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbs TAKUX 00YUYaIOLIUXCS.
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