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)

3a04HbBIN QaKyabTeT
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'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: 3a0UHas
I'og Habopa (mpuema Ha obydenwue): 2023

Cpox nosrydeHus: 00pa3oBaHuUs: 5 nmet 8 mecsa(-eB)

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

Mocksa, 2023
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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 |3aounsiii pakynerer | TIpencemarens | JlurBuneHko M. B. Paccmorpeno | 15.12.2022, Ne
YueGHO-MeToau 3/23
4ECKOHN
KOMHUCCUU
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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
3Hamo:
OIIK-1.3/3u1 Teoperuueckue TOJIOKEHUS B OCHOBE COBPEMEHHOH TIe0Je3uH,
MPAKTHYECKHE OTPAHMYCHUS] HA TEOPETHUYECKHE BBIBOJBI U OCHOBBI T€OMETPUU B
MPOCTPAHCTBE U CHEPOUTUICCKON T€OIC3UH Ha DIUTHIICOUIC
Ymems:
OIIK-1.3/¥M1 OreHuBaTh U BBIBOIUTH KOJUYECTBEHHBIE CBSI3M MEXKIY HM3MECHCHUSMHU
TEOMETPUYECKHX U  (U3MYECKHX TEONe3MYEeCKHUX BENWYHMH, 00pabareiBaTh U
aHAJM3UPOBATh COBPEMEHHbBIE T€OE3UUECKUE U3MEPEHUS

Braoems:

OIIK-1.3/HB2 HaBbikamu cOopa, 00paboTku reoxe3uyeckod uHGOpMAMU U
POEKTHPOBAHUS T€OAEC3NUECKUX MTOCTPOCHUN

OIIK-1.4 /leMOHCTpUpPYET HaBBIKM MCIOJIb30BaHUS COBPEMEHHBIX MHCTPYMEHTOB U METOJOB
IUTAHUPOBAHMSI U KOHTPOJI IPOEKTOB, CBA3AHHBIX C OCJIOKHEHHSMH, BO3HHMKAIOIIMMH IIPU
MIPOU3BOACTBE PaboT

3nams:

OIIK-1.4/311 OcHOBHBIC TPHUHITUIBI PEIICHUS 3a/la4 MATeMAaTHYECKOW TIeoJe3WH Ha

IUIOCKOCTH, Ha chepouJie U B IPOCTPAHCTBE

Ymemu:

OIIK-1.4/¥m1 IIpeobpa3oBbiBaTh MaTeMaTH4eCKHE KOOPAMHATHI M aHAJIW3UPOBAThH

HAy4YHO-TEXHUYECKYIO JTUTEPATYPY

Braoemy:

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-1.1/385 OcHoBHBIE TPOOJEMBI COBEPIICHCTBOBAHUS METOJIOB T€OAC3UYECKUX

U3MEPEHM, pelIeHHE KOTOPBIX CBA3aHO C BBINOJIHEHUEM HAy4YHBIX HCCIIEJOBAHUN
TEOPETUUECKOT0 U SKCIIEPUMEHTAIILHOTO XapaKTepa

Ymems:

[IK-1.1/YM5 ®opmynupoBaTh IeJb HAyYHBIX HCCJICIOBAaHWNA B 0OJACTH TEONE3UH,
aKyTaJIbHBIX C TOYKHU 3PEHHUS TMOBBIIMIEHUS 3((HEKTUBHOCTH METOAOB TIeOJe3UYECKUX
M3MEPEHUI

Braoems:

[IK-1.1/HB1 OteuecTBeHHOM W MEXAYHAPOIHONW TEPMUHOJIOTHEH © BepHO €€
yHnoTpeOssiTh
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ITK-1.1/HB3 HaBbikamu 00paObOTKH, aHAIH3a i 0000IIECHUS PE3YIBTATOB AKCIIEPUMEHTOB
U MCCJIEJIOBAaHUM B COOTBETCTBYIOLICH 00IaCTH 3HAHUH

I1K-1.2 TIIpoBenenue padbotr mo oOpabOTKE M aHAIU3Y HAYYHO-TEXHUYECKOW MH(POpPMAIUHN U
pe3ybTaToOB UCCIEN0BAHUI
3namo:

IIK-1.2/385 HopmaTuBHO-TEXHHUYECKHE M PYKOBOIAIIME JOKYMEHTHI B OOJIACTH
CO3/1aHus, OAAEPKAHNS U PA3BUTHUS TOCYIapCTBEHHON KOOPAMHATHON OCHOBBI

Ymemo:

[1K-1.2/YM5 Ananu3upoBaTh HAayYHO-TEXHUYECKYIO HH(GOPMAIIMIO, OTEYECTBEHHBIN M
3apyOe’KHBIM ONBIT IO HAIIPABIECHUIO ACSITEILHOCTH

[1K-1.2/Ym6  PazpabGarbiBaTh  mporpaMMHOe  oOecriedeHue IS BBITIOJHEHUS
KOOPJIWHATHO-BPEMEHHBIX TPe0Opa3oBaHut

Braoemy:

[IK-1.2/HB3 HaBbikamMu 00paOOTKH, aHaiM3a pe3ylbTaroB MCCIEIOBAaHUA ¢
UCIIOJIb30BaHMEM HAy4YHO-TEXHHYECKOM HH(]OpMaIeld 1mo COOTBETCTBYIOIIEH 001acTu
3HAHUU

3. Mecro aucuumimHbl B cTpykrype OII

Hucuumumaa (monynb) bB1.0.03.05 «Bricmias reome3uss ¥ OCHOBBI  KOOPJMHATHO-BPEMEHHBIX
CHCTEM» OTHOCHUTCS K 00s3aTeNbHOM 4YacTH o00pa3oBaTeNbHOW NPOTrpaMMBl M M3y4YaeTcsl B
ceMectpe(ax): 3.

B nmpomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEUICHHIO THUIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOil.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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=
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252 | 7 16 | 20 | 207
ceccus 9)
Bcero 252 | 7 16 | 20 | 207 9

5. Copep:xanue TUCUMILIMHBI (MOILYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAINH HE YKa3bIBAIOTCS)

C

HaumenoBanue pazaena, TeMbl

‘oATeNbHAs padoTa
)yEMBIE PE3yJIbTaThI
As, COOTHECEHHBIC

‘aTaMH OCBOCHUSA

JHHBIC 3aHATUSA
[UECKHUEC 3aHATUA
VIMBI

Ne 000009032 Crpanutia 6 u3z 17



3] [ o 8 |[E® 9 &
m | B |FE |0 |BEdaE
Pa3znen 1. BBenenune 94 6 8| 80| OIIK-1.2
Tema 1.1. BBeaeHue B METOT 24 2 2| 20| OIIK-1.
KOOP/IHAT IK-1.1
Tema 1.2. KoopiuHatsl B BBICIIEH 36 2 4| 30| HK-1.2
reoIe3un
Tewma 1.3. [Ipoeknuu B BeICIIEH 34 2 21 30
reoIe3un
Pa3znen 2. OcHOBHOI 149| 10| 12| 127| OIIK-1.1
Tema 2.1. l'eone3ndeckue 35 2| 3| 30|OIIK-1.2
U3MEpEHUS OIIK-1.3
Tema 2.2. I'eone3nyeckue ceTu 27 2 3| 22| OIK-1.4
Tema 2.3. CucTeMBbl KOOPJMHAT U 51 3 3| 45 II_IIII<<_ 1112
BBICOT :
Tema 2.4. AHanU3 U3MEPEHUI, 36 3 31 30
3aBHUCSIINX OT BPEMEHU
Hroro 243| 16| 20| 207

5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pazoen 1. Beeoenue

Tema 1.1. Beeoenue 6 memoo koopounam

[TpumeHeHne KOOPAUHAT B ACTPOHOMUH U T€O/IC3HH.
HebecHple acTpoHOMHMYECKHME KOOpAMHATHI HeOECHbIX cBeTwa. [eorpaduueckas
ACTPOHOMUYECKUX KOOPAUHAT (OTBECHOU JIMHUM).

Texyuuii KOHTPOJIb

cucremMa

Bun (hopma) koHTpOIIs

Hannune xoHcekTa €Ki

Tema 1.2. Koopounamul 8 vicuieti ceooe3uu
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I'eorpaduueckasi cucremMa 3eMHBIX I€OAE3MUECKUX KOOPAMHAT (3€MHBIX MPEIMETOB), CBS3aHHAs C
3€MHBIM 3JUIMIICOMIOM: OCHOBHBIE NAapaMeTphl JUIMIICOUJA U CBS3M MEXKIY HUMU; IPHUBEIEHHAS,
reofie3nyeckas, cepruueckasi MMPOTHI; ITIABHBIE PAJUYChl KPUBU3HBI, OCHOBHBIE C(HEPOHIUYECKHE
(GyHKUIMHU; TeoJe3uvecKas BbBICOTAa; BBIYMCICHHE MPSIMOYTOJbHBIX JIEKAPTOBBIX KOOPAMHAT IO
KPUBOJIMHEHHBIM I€0Ie3MUECKUM, OCHOBHBIE aJrOPUTMbI 00paTHOrO mpeodpazoBanud. JiauHa ayru
MepUMaHa JUIMICOUAA U IIONalb CHEPOUTNIECKON TPATICIHH.

3aMeHa MEepeMEeHHBIX M KOOPAMHAT, KOI((UIIMEHT HMCKaXECHUsS Mephl (IKOOMaH) ISl MOJSPHBIX,
WINHAPUYECKUX, C(EepHuecKux M TeoAe3WYeCKHX KoopAuHAT. OpTOroHalbHbIE KOOPIMHATHI,
ko3¢ ¢urrentsl Jlame, 3MeMeHTHl ATUHBI, TOBEPXHOCTH, 00BbEMA, MepBast U BTOpasi KBaJpaTHYHas
¢dopma. M3omeTprdeckas IIMpOTA.

TononeHTpruyeckne KOOpAMHATHI B KAacaTeNbHOM IUIOCKOCTHU: XOpJa, HAKIOHHAs JaJbHOCTD,
(reone3uveckuii) a3UMyT HarpaBJeHus, (T€01e3UNUECKOE) 36 HUTHOE PACCTOSIHUE HAPABIICHUS.
DJeMEHTHI IUIOCKOW U MPOCTPAHCTBEHHOW KPUBOI; HOpMaJIbHAsA, CIIPSIMIIAIONIAs, CONPUKACAOIIASCS
IUIOCKOCTH, CONPOBOXKIAIOMIMKA TPEXTPaHHUK, KpPHBH3HA, KpyuyeHue, ¢opmynsl Ceppe—DpeHe.
DJeMeHThI KpUBOI Ha MMOBEPXHOCTH: HOPMaJIbHAS M TAHTCHIMAJIbHASL KPUBU3HA.

I'eomeTpusi MOBEPXHOCTH DJJUIMIICOMJAA: HOPMAJbHOE M HAKIOHHOE CEYEHHME, TeopeMa Ouiepa,
TeopeMbl [ pyHepTa, 0coOble TMHUM HAa MOBEPXHOCTHU DJUIMIICOMAA: 3€HUTHAS JIMHUS, JTJOKCOAPOMHUS,
OpPTOAPOMHUS, HOPMAJIBHOE CEYEHHUE, JMHM NpPOBEUIMBaHMs, TIeoje3ndeckas JuHuA. Kpususna
MIOBEPXHOCTH: I10JIHAsl KPUBU3HA, TayCCOBA KPUBU3HA.

Coepuueckue u cheponindecKkie TpeyroabHUKH, CHEepUIeCKU N30BITOK.

KoopauHatsl TOUKM B JBYX INPOCTPAHCTBEHHBIX cucTeMax. CeMunapaMeTpuuecKoe OpTOrOHAIBHOE
npeoOpa3oBaHue.

I'maBHBIE reone3nyeckue 3afaun: nudepeHuanbabie (GopMymnbl IIaBHBIX TI'€OIE3UYECKUX 3ajad,
MeTox XopX MooaeHCKoro.

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

TectupoBanue

Tema 1.3. Ilpoexyuu 6 svicuieti ceooe3uu

I'eone3nyeckue MPOEKLUUHU: YCIOBUS KOH(POpPMHOro u3obOpakeHus. [lomepeuHo-numnuHapudecKas
KacareidbHas mpoekuusi laycca: oceBoil MepuauaH, nOpsMoe M oOpaTHoe MpeoOpa3zoBaHue,
KHJIOMETPOBAsl CETKa, CONMKCHHE MEPHUIMAHOB, IIABHBIM W YAaCTHBIM MacmTad, AUPEKIIUOHHBIN
yron. Pasrpadka 11ucTOB U MECTHBIE TIPOSKIIUU

Texymui KOHTPOJIb

Bun (hopma) konTpoms

KonTponbhas pabota

Paszoen 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:

paguorexHuueckue HaOmonenuss HWMC3, Jlywsl u  paauouctounukoB (PCIB), 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.

Tema 2.2. I'eooeszuueckue cemu

locynapctBennas nusenupHas cetb (I'HC): maBHas BeicoTHast ocHoBa [—II kitaccoB
I'ocynapctBenHas reoneznueckas cetsb (I'TC):

* (yHIaMeHTalbHas acTpoHOMO-Teone3nueckas cetb (DATC)

* BBICOKOTOYHas reojaesndeckas cetb (BI'C)

* CIIyTHUKOBas reojae3nyeckas cethb 1 kiacca (CI'C-1)

* acTpoHoMo-reone3ndeckas cetb 1—2 knaccoB (AI'C), mynkrsl Jlamnaca,

* TOCYIapCTBEHHBIE CETH CryLeHUs 3—4 Ki1accoB

®opmars! 3anucu m3mepernii B I'T'C u T'HC: «dopma-3»

Texymui KOHTPOJIb
Bun (hopma) konTpoms

Hannune xoHcekTa JeKIUNi

Tema 2.3. Cucmembl KOOpOUHaAM U 8bLCOM

Cucremsl oTcuéra: cucTeMbl KoopAwHAT W BhICOT (reference system, reference frame, coordinate
system), UCXOHBIN IYHKT aCTPOHOMO-T€0I€3UUECKON CETH, NCXOHbIE I€0JE3NYECKIE AATHI.
dusnyeckue, aCTPOHOMUYECKHME M TIEOJE3UYECKHE IIOCTOSHHBIE, NEPBUYHBIE WU IPOU3BOJHBIC
re0/1e3MUECKHUE TOCTOSHHBIE

Hedopmarun 3emHoit mosepxuoctu (J311).

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

* BIUSHHUE U YUYET MOCTICTHUKOBOTO MOTHATHS (IIIALMOU30CTA3HUA)

* npunuBHoe BinusHUE JlyHbl u ConHIA: NEpUOAMYECKOE M MOCTOSHHOE, MPSAMOE U KOCBEHHOE,
Harpy3ouHsle redopmanuu

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

Y4éT reoquHaMUYECKUX SIBJICHUM:

* craruyeckue cuctemsl koopauHar 1932, 1942, 1995 rona

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

» bBanruiickast cucrema BeicoT 1946, 1977 ronos

Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIS
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KonTponbhas pabota

Tema 2.4. Ananu3z uzmepeHuti, 3a8UCAUWUX OM BPEMEHU

PaznoxkeHue BekTopa B INPOCTPAaHCTBE IO JIMHEHHO-HE3aBHUCUMOW cucteme  (yHKUUH,
OpPTOTOHAJbHbIE (YHKIMH, ANIpPOKCHMAIUS M HHTEPHONALUS (YHKUUH, BBIJCICHHE JTUHEHHOTO
TpeHJa, TapMOHUYECKUN aHAJIU3 IIEPUOJIUYECKOr0 IIpoLecca.

Kunemarnueckoe ypaBHUBaHUE HUBEJIUPHOM CETH C yUETOM BEPTUKAJIBHBIX ABM)KEHUIN PETIEPOB.
[kans! Bpemenu. MexayHapoaHas cinyx6a Bpamenus 3emnu (IERS).

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

6. Ilops1oK NpoBeIeHUsT MPOMEKYTOYHOM aATTeCTAIIUMN

[Topsimox  mpoBeAeHHUS TMPOMEKYTOUHOM  aTTeCTalMM  pPEervIaMeHTUPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aloUIMXCcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO 00pa3oBaHWs — IporpamMmmam OakallaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (eaepanbHOM TOCYIapCTBEHHOM OOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusi «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opranuzanus v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYHIECTBIEHUS OOpa30BaTeIbHOTO MPOIECCa, MPOBEICHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyaromuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOYy4YeHUs M JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (QeneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3uu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 30 u JJOT».

Hpomeofcymowaﬂ ammecmayust. 3K3aM€H, 3-52 nemusis ceccusl.

7. OueHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. Beeoenue
Koumponupyemvie M/[K: OIIK-1.2 OIIK-1.4 1IK-1.1 IIK-1.2

Tema 1.1. Beeoenue 6 memoo Koopounam
dopma KOHTPOJIs1/0LIEHOYHOE cpecTBO: Hanune KOHCTIEKTa JIeKIUi

Tema 1.2. Koopounamul 6 gvicuieli eeoode3uu
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. JlaliTe Ha3BaHME CHUCTEMbI KOOpauHarT, Hawyano cuCTEMbl KOOpIMHAT PACIOJIOKEHO B
3aJJaHHOM TOYKE, OCh X JICKUT B IJIOCKOCTH MepUaHa TOUYKH U HalpaBJiieHa B CTOPOHY CEBepa; OCh
Z HampaBJieHa [0 HOPMAaJId K MOBEPXHOCTH AIUIMIICOUAA U3 33JaHHON TOYKHU OT AIUIMIICOUAA; OCh Y
JIOTIOJIHSAET CUCTEMY KOOpJIUHAT 0 JIeBOU

2. HazoBuTe mporiecc mpeoOpa3oBaHusl KOOPAWHAT, PeaTM30BaHHBIN Ha CXeMe
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3. TeopeTnueckoe ONpeaeIeHne Kakoi CUCTEMbl KOOPAMHAT OCHOBBIBAETCS HA CIEAYIOIIUX
MOJIOKEHUSX ;
Ha4aJI0 CUCTEMBI KOOPJIMHAT PACIIONIOKEHO B IIEHTPE Macc 3eMIIH;
OCh Z HampaBJIeHa K YCIOBHOMY 3€MHOMY IIOJIOCY, (MEXIyHApOJHOMY YCIOBHOMY Hadaly) —
pexoMmeHmanuu MexayHapoaHou ciy0b1 BpamieHus: 3emun (IERS);
0Ch X — B TOYKY TEpEeCceYeHHs TIOCKOCTH KBaTOpa W HAYaJbHOTO MEpHUIHaHa, YCTAaHOBJICHHOTO
IERS u MexnynaponnsiM 6topo Bpemenu (BIH);
OChb Y JIOTNOJHSET CUCTEMY KOOPAUHAT 10 MPABOA.
OO6mie3eMHast cucTeMa KOOpIMHAT BpallaeTcsl BMECTe ¢ 3eMIICH.
Odukcupyercs OOme3emMHast cucTeMa KOOPANHAT Ha ONPEICTICHHYIO ATIOXY

Tema 1.3. Ilpoexyuu 6 svicuieti ceooe3uu
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Beruucnenue koopauHar B mpoekiuu I'aycca-Kprorepa no koopauHaram

Ha mucte xapter M 1:1000000 O-39 BbeiOpars mo HOMepy BapuanTta JucT Kaptsl M1:200000.
Boruncnuth miockue npsiMoyroipHele koopanHatsl ['aycca—Kprorepa mist yIioB, cepeinH CTOPOH
PaMKH U IEHTPAJIbHOTO KpecTa Ha AIUIMIICOHUJIE C JUIMHON OoMbIIoil nmomyocu a =6378209+var M u
ckatueM = 1 2983. Ilo moiyuyeHHBIM MPSMOYTOJILHBIM KOOpAWHATaM HAaHECTH Ha Oymary yrisl U
CEpEeIUHBl CTOPOH paMKM JIMCTAa KapThl, a TaKXe LEHTpaldbHbBIM KpecT. KuiomerpoByro ceTky
IIPOPUCOBATh Yyepes3 4 KM.

BriOpare ayry mepuanana, He JIXKallylo Ha OCEBOM (T. €. Y KOTOPBIX HelpeoOpa3oBaHHAs OpiMHATa
y HE paBHa HYJI0) M MeXAy Toukamu ¢ muporamu Bep m Bep +0%t naiitu e€ mmny. Ilocne
JOTIOJIHUTENBHBIX BBIUMCICHUM HANTH IUIOCKME NPSIMOYIOJIBHBIE KOOPAMHATBI B IPOEKIUU
I'aycca—Kprorepa.

Pa3zoen 2. Ocnosnoii
Koumponupyemvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 [IK-1.1 IIK-1.2

Tema 2.2. I'eooe3uueckue cemu
dopMa KOHTPOJISI/OTICHOYHOE CpeaCcTBO: Hammume KoHCIIeKTa JISKITHi

Tema 2.3. Cucmembl KOOpOUHAmM U 8b1COM
dopma KOHTpoJIs1/o1leHoYHOE cpenicTBO: KoHTponbHas paboTa
Bomnpocwi/3ananus:
1. IlpeoOpa3oBaHre KOOPIMHAT MEX/1Y T€OLEHTPUIECKON U pedepeHITHON cucTeMOon

Heo0xomumo mpeobpa3oBaTh reoie3ndeckue KOOPIANHAThI B 1€KapTOBbI, I€0Ie3nYeCKUe KOOPIUHATHI
B IJIOCKKE TPSIMOYTONbHBIE B ITpoekiuu ["aycca-Kprorepa, BEIOTHUTE 0OpaTHBIE TPeoOpa3oBaHus U
MpOaHaIM3UPOBaTh U3MEHEHUs KoopAruHAT MyHKTOB B ['CK-2011 0THOCHTENBHO NPEKHUX CUCTEM.

Tema 2.4. Ananusz uzmepenuil, 3a8UCAUUX OM BpEMeEHU
dopma KOHTPOJIs/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocwi/3ananus:

1. B rpaBUTaLMOHHOM TMOJi¢ Kakas BHICOTAa h TOHMMAaeTCsi KaK pacCTOSHUE MEXITY
YPOBEHHBIMH [TOBEPXHOCTSIMH [TOTEHIIAAJIA CUJIBI TSKECTH BJIOJIb CHIIOBOW JIMHUU
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2. B kakux MpOEKIUSIX YIIbl MEXAY JHHHSIMH Ha TOBEPXHOCTH TPH H300PAKEHUU ITHX
JTUHUN Ha TUIOCKOCTH HE M3MEHSIOTCS, a MacmrTald B JaHHOU TOuke M300pakeHUs HE 3aBUCUT OT
HanpasieHus? YKa3aTb CBOMCTBO.

3. Beruucaute miomaas Tpanenuu, orpanndeHHoi muporamu Bl u B2 u noaroramu L1 u
L2 (BeIpakeHHBIMU B pajiiaHax). BEIYUCIATH A0 THICAYHBIX noyied meTpa. OTBET MpeACTaBUTh 110
LEBIX 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=0b*(,—L,) [(sin B, — sin B;)

2
+3 e?(sin® B, — sin® B,)

3

+z e*(sin® B, — sin® B,)
1

+ e®(sin’ B, — sin’ B;)

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

3-2 nemusia ceccus, Ix3amen
Koumponupyemvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 [IK-1.1 IIK-1.2
Bomnpocei/3ananus:

1. [IpumeHeHre MeToIa KOOPAUHAT B ACTPOHOMUU U Teofe3nn. HeGecHble acTpOHOMUYECKHE
KOOPJIMHATHI HEOECHBIX CBETUII. [ eorpadudeckasi CUCTEMa aCTPOHOMHYECKUX KOOPAUHAT, CBSI3aHHAs
C OTBE€CHOM JTUHHUEH.

2. Teorpaduueckast cucreMa 3eMHBIX T€0IE3MYECKUX KOOPIWHAT (3€MHBIX IPEIMETOB),
CBsI3aHHAsl C 3€MHBIM JJUIMIICOMJIOM: OCHOBHBIE MAPAMETPhl AJUIUICOMIA U CBA3U MEXIYy HHUMHU;
npuBenEHHAs, Teoe3nuecKast, chepruueckast IUPOTHL.

3. l'eone3nueckue KOOPAMHATHI: INIaBHBIE PaJNyChl KPUBHU3HBI; OCHOBHBIE c(heponanyeckue
(GyHKUIMHU; TeoJe3uvecKas BbBICOTA; BBIYMCICHHE MPSIMOYTOJbHBIX JIEKAPTOBBIX KOOPAMHAT TIO
KPUBOJIMHEHHBIM I€0Ie3NUECKUM, OCHOBHBIE aJITOPUTMbI 00paTHOTO PeoOpa30BaHMUS.

4. 3aMeHa MEPEeMEHHBIX W KOOPAMHAT, KOI()(UIMEHT MCKaXECHUs Mepbl (SKOOMaH) Juis
MOJISIPHBIX, IMJIMHAPHYECKUX, CEpUUYECKHX W Teofe3MuecKux KoopauHar. OpToroHaabHbIE
KOOpAHMHATHI, k03(punmeHTs! Jlame, 31eMeHTHI JUIMHBI U IOBEPXHOCTH.
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5. TomoueHTpUYEeCKHE KOOPJAWHATHI B KacaTelIbHOM IUIOCKOCTH: XOpJa, HaKJIOHHAs
JANbHOCTh, (TEONEe3UYEeCKHU) a3uMyT HampaBiieHus, (T€0Ae3UYecKoe) 3CHUTHOE PaCCTOSHHE
HaIpaBJIEHUS.

6. DOleMEeHThl IUIOCKOM W MPOCTPAHCTBEHHOMW KPUBOW; HOpMaJibHAsl, CHPSAMIISIONIAs,
COTIPUKACAIOLIAsICS TUIOCKOCTH, CONMPOBOXKIAIONINM TPEXTPaHHUK, KPUBU3HA, KpydeHUE, (OpPMYIbI
Ceppe—®PpeHe. DeMeHThl KpUBOW Ha TOBEPXHOCTU: HOPMaJIbHAS U TAHT€HLIMAIbHAsA KPUBU3HA.

7. I'eoMeTpHsi HOBEPXHOCTHU AILIUIICOUIA: HOPMAIbHOE U HAaKJIIOHHOE CEYeHHE, JTIOKCOAPOMHUS,
HOpMaJlbHOE CEYeHHe, Teoje3nyeckas JIMHUA M e€ »HKCTpeMajbHoe cBoicTBO. KpuBusna
MOBEPXHOCTHU: MOJIHAsI KPUBU3HA, TayCcCOBA KPUBU3HA.

8. KoopaumHaTbl TOYKM B JBYX HPOCTPAHCTBEHHBIX cucTeMax. (CeMumapameTpuyecKkoe
OpTOrOHAIbHOE IPe0Opa3OBaHUE.

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

10. BerauciuTh pa3HOCTh PAaCCTOSIHUM M@Ky OCHOBAaHUSMH U BEpIIMHAMU OallleH BBICOTOM
100 M, ynanéuasiMu Ha 10 kM.

11. Haiigure Manyio Mmoilyoch 3JUIMIICOMIA, €ciu Oosblias moinyock paBHa 10, a cxxarue
pasno 1/10.

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

13. OtpaboTtarh ajropuTMbl OOpaTHOTO NPeoOpa30BaHUs MPSIMOYTOJbHBIX KOOPAMHAT B
reoJIe3UUECKUE.

14. Dnnuncona uMeet OONbBIIYIO MOMyoch 6376220 + (Texkymmii roa) M, U cxarue 1/298,3,
TOYKA UMEET KOOPJAUHATHI:
mMpoTa = TeKymiee BpeMs hhmmss B Buge © ' ",
noiroTa = Tekyiiee Bpemss hhmmss B Buze © ' "7,
BbicoTa 100 + Texymee Bpems hh m.
Haiitu:
— MPSIMOYTOJIbHBIE IEKAPTOBBI KOOPIUHATHI TOUKHU
— 3Ha4yeHus1 kodddunueHToB Jlame st reone3ndeckorl M chepuIecKor CHUCTEMbI KOOpAWHAT (B
TOYKE)
— y IPOEKILNU TOYKH Ha IUTUIICOU: paauyChl KpUBU3HBI MEPUAMAHA, TIEPBOTI0O BepTUKaa,
— KOOP/AMHATHI €AMHUYHOTO BEKTOPa HOPMAIIU K AILTUIICOUTY,
— KOOp/AMHATHI AMHUYHBIX BEKTOPOB KacaTeIbHBIX K MEPUANAHY U Mapajlieiy SJUTUIICOUIA.

15. Dmmncoun umeeT Oonbiyto moiryock 6376220 + (Tekymuid rox) M, u cxarue 1/298, 3,
nepBasi Touka P iMeeT KoopIuHaThI:
mUpoTa = TeKyliee BpemMss hhmmss B Buje , Tonrota = Tekymiee BpeMs hhmmss B Buge © ' ",
BbicoTa 100 + Texymee Bpems hh M, Bropast TOuka ©MeeT KOOPIUHATHI:
mupota = 25° 30’ 30", monrora = 25° 30’ 30", BeicoTa 500 Mm.
BpunciuTh TOMOLIEHTPUYECKUE KOOPIUHATHI X, Y, Z BTOPOM TOUYKM OTHOCHUTEIBHO MEepBOil P kak
Hayaja TOMOLEHTPUUYECKOM CHCTEMBI CHauajaa B MAaTPUYHOM BHJIE

orn
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16. Jlokaxxute yTBEp)KICHHE: €CIIM IMOJYOCH a, b 3JIurca yBEIMYUTh HAa OAHY U Ty JKe
BEJIMYMHY, HOBBIM 3JuICc OyneT He MOAOOEH HCXOAHOMY («IOJ00CH» — MOXET OBITh IMONyueH
MaciTabupoOBaHUEM).

17. Haiitn npoduib ropbl, HAaKJIOH KOTOPOH B K0 TOYKE COCTABISAET OO K OTCUETHOU
cdepe (U1 cirydas HaKIoHa o0 =45° ¥ OTHOIIEHUS BBICOTHI TOPHI K panuycy chepsl 1/2).

18. B rpaBuTaniMOHHOM TIOJie Kakas BbICOTa h TIOHMMAeTCs KaK pPACCTOSHHUE MEXKITY
YPOBEHHBIMH [TOBEPXHOCTSIMHU MMOTEHIIMAJIA CUITBI TSKECTH BJIOJb CHIIOBOM JTMHUH

19. B xakux NpOEKIUIX YVl MEXIy JIMHUSMH Ha MOBEPXHOCTH NPU M300paKEHUH ITHX
JUHUNA Ha TUIOCKOCTH HE M3MEHSIOTCS, a MaclITad B JaHHOM TOYKEe M300pa)XCHUs HE 3aBUCUT OT
HanpasieHus? YKa3aTb CBOMCTBO.

20. Beruucnure miomaas Tparneuuy, orpaHndeHHol muporamu Bl u B2 u nonroramu L1 n
L2 (BbIpakeHHBIMU B pajguaHax). BeUNCIATH 10 THICAYHBIX A0jei meTpa. OTBET NpeACTaBUTh A0
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,)
2
+3 e?(sin® B, — sin® B,)

3
+z e*(sin® B, — sin® B,)

4
+ e®(sin’ B, — sin’ BI)‘

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

OcnosHnas tumepamypa

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

2. Nennmuuen JLII. Beicmas reogesust (Teopernueckas reonesus) / JLIL. Ilemmnen. - Henpa,
1978. - 264 - TekcT: HENOCPEACTBEHHBIN.
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3. Mopo3os B.II. Kypc chepounamnueckoii reogesuu. / B.I1. Mopo3os. - U3na. 2-e nepepad. u gor. -
Henpa, 1979. - 296 - TekcT: HENOCPEACTBEHHBIM.

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

Hononnumenvnasn rumepamypa

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

2. Mononenckuii M.C. I'paButanimontoe none. durypa u BHyTpeHHee crpoenue 3emiun. / PAH.
Cekuust Hayk o 3emse. OO0benuHEHHBIM MHCTUTYT ¢u3uku 3emian uM. O.JO.IImwunra. / M.C.
Monoaenckuil. - Hayxka, 2001.. - 570 - 5-02-002331-0. - TexcT: HENOCPEACTBEHHBIM.

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

IIpogpeccuonanvuvie 6azvl OaHHbBIX
He ucnonb3yrores.

Pecypcol « Unmeprem»

1. www.miigaik.ru/upload/medialibrary - Metoandeckue pa3zpaboTku TpOoHIBHBIX Kadeap
MUUT'AuK

2. https://eft-cors.ru/ - Mudopmarusi CIyTHUKOBBIX TaHHBIX CETH IOCTOSHHO JCHCTBYIOIIHNX
0a30BBIX CTAHIIUH

3. https://rg.ru/2011/01/11/geodeziya-site-dok.html - 1. KoHuenmwusi pa3Butust OTpaciu reoie3uu
u kaptorpaduu a0 2020 roga

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00Pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

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

He ucnonb3yercsi.

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

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

Crnenmanu3upoBaHHas J1abopaTopust
NHtepakTBHas MaHeN b - 1 mT.
MenoBas nocka - 1 mr.

Husenup H-05 - 12 mr.

Peiika nepeBsHHas mameyHas - 1 mr.
Peiika nuBapHas lITpUXoBas - 3 IIT.
Teonomut 3T2KA - 1 .

Teonomut OT-02 - 5 mt.

Teomomut T-1 - 1 mt.

Teomomut YBK - 2 .
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10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 THCHHMILIMHBI (MOTYJIs)

[Mnanpl TpakTHYECKUX 3aHITHHA, WX Ielb, 3aJadd M TeMaTuKa, JHTeparypa COOOIIAITCS
npernogaBaresieM. llepen uW3ydyeHHWEM 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 W PAa3bICHEHHUs MaTepuana,
pa3BUBaeTCs pPeUb.

OcHoBHbIE (OPMBI CAMOCTOSITEIEHON PaOOTHI:

- KOHCTICKTHPOBAHHE JICKIIUH U TUTEPATYPHL;

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

- TopaboTKa MaTepuaioB MPOCTYIIaHHON JICKIIHH,

- BBITMIOJIHEHUE pacyeTHO-TrpauuecKux padboT;

- IOITOTOBKA K aTTECTAIUSIM.

C 1enpl0 KOHTPOJSL M TOATOTOBKM CTYACHTOB K HW3YyYEHHIO HOBOH TEMbl B Hauyaje KaxJoro
MPAKTHYECKOTO 3aHITHSI MPENOAaBaTeIeM MPOBOAUTCS YCTHBIN OMPOC IO BBIMOIHEHHBIM 3a/IaHUSM
MPEBIAYLIEH TEMBL.

B Xozme NEKIMOHHBIX 3aHATHH CTYICHT [OJDKEH BBIMOJHATH KOHCHEKTHMPOBAHUE H3J1araeMoro
Mmarepuana, oOpamias BHHMMaHHEe Ha (OPMYJHPOBKH, Hay4yHbIE BBIBOABI U MPAKTUYECKHE
PEKOMEHJAlNY, YSICHSAS OTJIMYMS OTEYSCTBEHHOM IIKOJBI BBICHIEH TIeofe3uH, C(HOPMHPOBAHHON
paboramu ®. H. KpacoBckoro u M. C. Momnoaenckoro. JKemaTenbHO OCTaBUTh B padOUHX
KOHCHEKTaxX MOJIs JJIS MOCIEIYIOIUX JTOTOJHEHHH U MMOMETOK M3 PEKOMEHJIOBAaHHOM JIUTEpaTyphl.
[To xomy u3MOXeHHs NOMyCKaeTcs 3aJaBaTh YTOUYHSIOIIME BONPOCHI KaK IPENoJaBaTeiio, Tak U
CTYICHTaM.

CoBepIlIeHCTBOBaHNE HABBIKOB KOHCIIEKTUPOBAHUS Y CTYJICHTOB BKJIIOYAET CJIEAYIOIIEE:

1. OOs3aTenpHBl K YSCHEHHIO M TOHMMAHUIO BCE TEPMHUHBI, 3allMCaHHbIE HA JIOCKE IO XOIy
U3JIOKEHUS] WM TOKa3aHHble Ha cinaigax. OcranbHble IMPOW3HECEHHBIE CIIOBA  SIBISIOTCA
MOSICHEHHUSIMU.

2. HaubGonee BaxHbIE M NPUHIHUNHAIBHBIE MOMEHTHI TEMbI, MOJAJEKAIINE KOHCIEKTHPOBAHUIO,
JOJDKHBI TIPOTOBApUBAThCA C 3aMEMJICHHMEM pEeYd HECKOJIbKO pa3, BO3MOXHO, C H3MEHEHHEM
(bOopMyITUPOBOK.

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

O11eHKa BBICTABISAETCS IO MIKAIE OT 2 0 5.

Kpurepun oneHku:

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

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

— CO3HATEJILHOCTh OTBETA (YUUTHIBACTCS MOHUMAaHKE U3J1araeMoro MaTepmuana);

— JIOTHKA M3JI0KEHUsI Marepuaia (yUYuTHIBACTCSI YMEHHUE CTPOMTDH LEIOCTHBIM, MMOCIIEI0BaTEIbHbIN
pacckas, TpaMOTHO T0JIb30BaThCs CHEUAIbHON TEPMUHOIOTHEN);

— palMOHAIFHOCTh HCIOJb30BAaHHBIX NPHEMOB U CIOCOOOB pEIICHUS MOCTaBICHHOW y4eOHOM
3aja4y (YYUTBHIBAETCSl YMEHHUE HCIIONIb30BaTh Haubosiee MporpeccuBHble U APPEKTUBHBIE CIIOCOOBI
JIOCTHKECHHUS 11EJTN );

— CBOEBPEMEHHOCTh U A(PQPEKTHUBHOCTh HCIIOIB30BAHUSA TEXHHUYECKHX CpPEACTB IPH OTBETE
(Y4UTBIBa€TCSl TPAMOTHO U C MOJIB30H MPUMEHSTh BHIYUCIUTEIbHYIO TEXHUKY );

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunvl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHS CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJANTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WJIM JIONMOJHEHBl HM3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKUMW, MPE3CHTAlUWi, BHAECO- M  aAyJUOMATEPUATIOB B  JJIEKTPOHHOU
nHpopmanmonHo-o0pazosarenbHoi cpene (DMOC) yauBepcurera. UHAMBUyaTbHbIE 33 JaHUS
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noAOUpPAOTCsl B aJaNTUPOBAHHBIX K OTPAaHHUYCHHSM 370pOBbs (GopMax (MMCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIMII C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/{OPOBBSI.

Pabodass mporpamMMa AMCHIUIUIMHBI U1 WHBAJIUAOB U JIUI] C OIPAaHHYCHHBIMH BO3MOXXHOCTSIMH
37I0POBbsI pa3padaThiBaeTCsl MHANBUAYAIBHO C YI€TOM OCOOCHHOCTEH MCUXO(DU3UMIECKOTO Pa3BUTHS,
WH/IMBUYATBHBIX BO3MOKHOCTEH M COCTOSIHUS 37I0POBBSI TAKMX O0YYaOIITIXCS.

Ne 000009032 Crpanuria 17 u3 17



		2026-09-01T21:10:43+0300




