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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 |15.02.2024, Ne 1
YueGHO-MeToau
4ECKOHN
KOMHUCCUU
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Ilenpr oOCBOCHHMSI AWCHUIUIMHBI - TOJYYCHHE TEOPETUYSCKUX 3HAHUW 1O OCHOBHBIM
MaTeMaTU4YeCKUM pa3jieliaM BBHICIICH T€0/Ie3UH, KOTOphIE CBS3aHBl C MPUMEHSBIIMMHUCS paHEe
METOJaMH BBICIIEH TeOfe3Ur, a TaKKe TEOPEeTUUYECKUX 3HAHWA O COBPEMEHHBIX METOAax
BBITOJIHEHHSI U 00PaOOTKHU re01e3nUeCKUX U3MEPEHUI

3anaun u3y4eHus JUCIUILTUHBL:

- (hopmHpoBaHHE 3HAHUN O TEOMETPUUYECKUX U (PU3MUECKUX OCHOBAX BBICHICH Ie0fe3UU: CHCTEMBbI
KOOpPJIMHAT M UX MCTOPUYECKHUE peau3aliy, >JIEMEHTbl TEOPUU KPUBBIX M TIOBEPXHOCTEH,
ceponnueckas reone3us (reoMeTpusi Ha MOBEPXHOCTHU AIUIUIICOU/A), TONOJHUTEIbHBIE pa3/ieibl
cTepeoMeTpuu (peuieHre TreoJe3UYeCKUX 3aJad METOJOM XOpI OJIUIMICOUIA), TeOAe3UUYeCcKue
npoeknuu (mpoekius ['aycca); OCHOBHBIC TPUHITUIIBI IIOCTPOEHUS U 00pa0OTKH POCTPAHCTBEHHBIX,
JMHEIHO-YTJIOBBIX U BHICOTHBIX CETEH, a TaK’Ke UX OCHOBHbIE TOUHOCTHBIE OIPaHUYCHHUS,

- (opMHUpOBaHUE HABBIKOB MPEOOpPa3OBaHUS MATEMAaTHYECKUX KOOPAMHAT, B T. Y. BBIYHCIICHHE
KOOpJIMHAT B mpoekiuu [ aycca;

- ¢dopMuUpOBaHUE TPAKTHUYECKUX HABHIKOB IMPHU BHITIOJHEHHH OCHOBHBIX T€0/IE3MYECKUX paldoT,
CBSI3aHHBIX C HUMU U3MEPEHHI W BBIYUCICHUH AJI1 UX 00paOOTKH MPHU PEIICHUU MPUKIATHBIX 33724
BBICIIIEH Te0/1e31H (BHICOKOTOUHOE TEOMETPHUECKOE HUBEITUPOBAHUE);

- OCBOEHHE METOJIOB XPAaHEHHUs U MPUEMOB 3alKMCH M3MEPHUTENbHOM MHpOpManuu, e€ aHanuza u
O0OBSICHEHHUS B CBSI3H C (PU3NUECKUMU TIPOLIECCaAMHU;

- OCBOCHME HAaBBIKOB PEIICHHUs I€0JIe3UYECKUX 3a/lad Mpu 00paboTKe reofe3nYecKuX U3MEpEeHUH,
BBITIOJTHEHHBIX B F€0IE3UUECKUX CETAX U 3aKpEeIICHHE CIIelUaIn3upOBaHHON TEPMUHOJIOTHUH.

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
OTAENbHBIX (parMeHToB Ipoliecca BbIOOpa ONTHUMAIBHOIO BapHaHTa s KOHKPETHBIX
YCIIOBUM

3namo:
OIIK-1.1/311 cniocoObI MOCTPOEHUST KOCMUYECKHUX T€0IE3UUECKHUX CETEH

OIIK-1.1/382 reomerpuueckue U (U3NIECKUE OCHOBHI BBICIICH T€0/Ie3UN U TOYHOCTHBIC
OTpaHUYEHUS IPOCTPAHCTBEHHBIX, JIMHEHHO-YITIOBBIX U BBICOTHBIX CETEl

Ymems:
OIIK-1.1/¥YMI co3maBarh MPOEKT T'€0AE3NIECKOTO MOCTPOCHUS

OIIK-1.1/YM2 0OBACHATH M HOKa3bIBATh C IIOMOINBID MATEMATHYECKHUX METOIOB
KaueCTBCHHBIX CBSI3eH MEXKIYy U3MEHEHUSMU TCOMETPHUECKHX H  (U3HUECKHX
reoe3nYeCKuX BEIUINH

Bnaoemw:
OIIK-1.1/HB1 criocobamu anpuOpHO# OLEHKH TOYHOCTH Ie0Ie3MUECKUX MOCTPOCHUI

OIIK-1.1/HB2 aHAJIUTUYE CKUMU u YHCJIEHHBIMU METOIaMU peleHus
HAyYHO-TEXHUYECKHX 3aJad TeO/e3UH C MPUMEHEHHWEM BBIYMCIUTEILHON TEXHHUKH,
MPUMEHSATh METOIbI YU€Ta BO BPEMEHHU T€OAMHAMUYCCKHUX MTPOIIECCOB

OIIK-1.2 Ucnonp3yer ¢yHIaMEHTANbHBIC 3HAHMS ISl PEHICHHUS 3adad MpodeCCHOHATBLHON
NEesITeIbHOCTH B 00JIaCTH reofie3uu
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3name:

OIIK-1.2/311 3amauu, pemraeMbie TEOMETPUYECKUM M JUHAMUYECKHUM METOIaMH
KOCMHYECKOH reoie3nu

OIIK-1.2/382 Merompl W 3ama4d BBICHICH TeONE3WH KaK HayKH, 3aHUMAalOeHcs
onpeneiacHueM (HOpMbI B pa3MepoB 3eMiTd, €€ BHEIIHETO TPaBUTAIMOHHOTO TOJISA M MX
W3MEHCHUH BO BPEMEHHU, TEOJE3MUYECCKHE CHUCTEMbl KOOpDAMHAT ¥ BBICOT, HX
HUCTOPUYECKHUE peaTH3aIlin

OIIK-1.2/313 anropuT™Mbl ypaBHUBAHUS T€OJIE3MUECCKUX CETEH
Ymemns:

OIIK-1.2/¥YMm1 BeruucisaTh HeBO3MYyIEHHYIO 3demepuny MC3 u onpenensts 3eMEHTHI
npenBaputeabHoit opouTer UC3

OIIK-1.2/¥YM2 o6pabareiBaTh W TPOU3BOAUTH OIICHKY TOYHOCTH BBICOKOTOYHOTO
FeOMETPUYECKOTO HUBEIUPOBAHUS U MPHUMEHSEMBIX METOIOB PELICHHUS MPUKIATHBIX
3a7a4 BBICIIEH reoae3uu

Braoems:

OIIK-1.2/HBl Bnamerp MeTOOWMKOW peanu3aliud OOIIETO JUHAMHUYECKOTO U
TEOMETPUUYECKOTO METOJIOB KOCMHUYECKOM T€OIC3UH

OIIK-1.2/HB2 BeImOTHEHWEM ©  OOpaOOTKON  TEOJE3MYECKUX  H3MEPCHHH B
T€ONIE3UICCKUX CETIX

OIIK-1.3 AnHanu3upyeT NPUYUHBI CHIKEHHS KauyeCTBAa TEXHOJOTMYECKHUX TMPOLECCOB H
npemnaraetT A(OQEeKTUBHBIE CMOCOOBI TOBBIINICHUS KadyecTBa MPOM3BOJICTBA pPabOT mpu
BBITIOJTHEHUH PAa3IMYHBIX TEXHOJOTUYECKUX ONepalnii
3namo:
OIIK-1.3/3u11 TEOPETUYECKUE ITOJIO’KECHUS B OCHOBE COBPEMEHHOMN
Te0/Ie3UH,MPAKTUICCKIE OTPAaHNYCHHUSI Ha TEOPETUICCKUE BBIBOJBI U OCHOBBI TEOMETPHH
B IIPOCTPAHCTBE U CPepOUTUUECKON Te0Ie3UH Ha HIUIUTICOUTIE

OIIK-1.3/382 OcHOBHBIE JTanbl U IOCIENOBATEILHOCTH BBIIOJIHEHUS IIOJIEBBIX U
KaMepaJbHbBIX TONOrpado-reoie3nYecKux U a3pohoToChbEMOYHBIX PadOT
Ymems:

OIIK-1.3/YM1 oneHuBaTh M BBIBOAUTH KOJIMYECTBEHHBIC CBS3W MEXIY H3MEHECHUSIMH
FEOMETPUYECKUX ¢  (U3UYECKUX TEOJe3MYECKUX BEIWYWH, 0OpabarpiBaTh W
aHAJIM3UPOBATh COBPEMEHHBIC T'€OE3MUECKUE U3MEPEHUS

Braoems:

OIIK-1.3/HB1 MeTromaMu KOJIMYECTBEHHOIO M KAUYECTBEHHOIO aHAJM3a I'eONE3NYECKUX
JAHHBIX JJIS1 BBISIBJICHUS TE€OAMHAMUYECKHUX MTPOIIECCOB

OIIK-1.3/HB2 HaBeikamu cbOopa, 00pabOTKM Teofe3nueckod HHPOpMAUA |
POEKTHPOBAHUS T€OAC3NUECKUX MTOCTPOCHUN

OIIK-1.4 JleMOHCTpHpYET HaBBIKM HCIOJb30BAHUSI COBPEMEHHBIX MHCTPYMEHTOB U METOIOB
IUTAHUPOBAHUSI U KOHTPOJII MPOEKTOB, CBA3AHHBIX C OCJIOKHEHUSMHU, BO3HHUKAIOIIMMH IPU
MIPOM3BOJICTBE padoOT

3namo:
OIIK-1.4/3u1 3nare cmnocoObl HaOmopenuid MC3 u ucHonb3yeMyro [Uisi 3TOTO

anmaparypy
OIIK-1.4/3H2 oCHOBHbBIE NPUHIMIBI PEIICHUS 3a7a4 MaTeMaTH4eCKOW Teofe3uH Ha
IUIOCKOCTH, Ha chepousie U B IPOCTPAHCTBE

Ymemns:
OIIK-1.4/YM1 YMmeTh BBIOTHATH MaTeMaTHYECKYI0 00padoTKy Habmonenuii MC3
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OIIK-1.4/YM2 mnpeoOpa3oBbIBaTh MaTeMaTHYECKUE KOOPAMHATHI M aHAJM3UPOBATH
HAy4YHO-TEXHUYECKYIO JTUTEPATYPY

Braoems:

OIIK-1.4/HBl Bnamerp cnocobamMu ypaBHMBaHHSI KOCMHUYECKHUX T€OJE3UYECKHUX
MOCTPOCHUI

OIIK-1.4/HB2 CIeIMaIu3UPOBAHHON Hay4HOU, MPOU3BOJICTBEHHOM u
npodeccroHaIbHON TEPMUHOJIOTHEH

[IK-1 CnocobeH TpOBOAUTH HAyYHBIE KCCIICOBAHUS B O0JIACTH KOOPAWHATHO-BPEMEHHOTO U
HABUTAIIMOHHOTO 00eCIeYeHNs TEPPUTOPHUiL

[IK-1.1 IlpoBoauT HccneaOBaHUS U SKCIEPUMEHTBI
Buameo:

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

[1K-1.1/352 ocHOBHBIE TPOOIEMBI COBPEIICHCTBOBAHMS METOJOB T'€OJE3MUCCKUX
W3MEpPCHUM, PEIICHWE KOTOPHIX CBS3aHO C BBIMOJHEHHEM HAyYHBIX HCCIICIOBaAHUI
TEOEPETHYECKOTO0 M DKCIEPUMEHTAIBHOTO XapakTepa B obOnactd (Gu3uku 3emiun |
aTMocepsl

[IK-1.1/383 uHpOpMaAIMOHHBIE ¥  TEJICKOMMYHHUKAIIMOHHBIC  TEXHOJIOTHH  JJIS
IPEACTaBICHUS PE3yIbTaTOB I€0AEe3NUECKUX padboT

Ymems:

[IK-1.1/YM] BpMucnaTh ¥ BbIpaXKaTb OJHHU 3JIEMEHTHI I'PAaBUTAIIMOHHOTO IOJIS Yepes
Ipyrue

[K-1.1/YM2 dopmynupoBath Lelb HAYYHBIX HCCIIEOBAaHUHI B 00aCTH (QU3UKU 3eMIIH U
arMoc(epbl, aKyTaJbHBIX C TOYKH 3pEHHs TOBBIIICHUS A(PPEKTUBHOCTH METOI0B
reOJe3U4ECKUX U3MEPEHUN

[TK-1.1/YM3 ananu3upoBaTh U CHCTEMATU3UPOBATH 0OpabaTbIBaeMyto HH(POPMAITHIO
Braoems:

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

[1K-1.1/HB2 HaBbIKAMH TTOCTABKH AKTyaJIbHBIX, C TOYKH 3PCHHS TEO/C3UH, HAyIHBIX
3aa4 B o0smacty U3k 3eMIu U aTMOC(EphI

[1K-1.1/HB3 HaBbIKamMu 00pabOTKH, aHAIU3a U 0OOOIICHUS PE3yIbTaTOB SKCIIEPUMEHTOB
Y UCCJICIOBAHUN B COOTBETCTBYIOIICH 00IacTH 3HAHUHT

ITIK-1.2 TlpoBenenue paboT mo oOpaboTKe W aHAIM3y HAYYHO-TEXHMUYECKOW WHOOpMAIuu U
pe3y/bTaToOB MCCIEN0BaAHUMN

3nams:

[1K-1.2/311 OcHOBHBIE OTIMYHSI OTEYECTBEHHOM IIKOJIBI TEOpUHU (HUTYPHI 3eMiIn
IIK-1.2/3H2 OCHOBHBIE METOIbI, WCHOJIb3YeMBbIC MJIsi aHAJINW3a HAYYHO-TEXHUYECKOM
UHPOPMAIIMN U Pe3yJbTaTOB MCCIIEIOBAaHUM B oOmactu (u3MKu 3eMid U aTMoc(epsl,
aKTyaJIbHBIX C TOYKH 3PEHHsI COBEPIICHCTBOBAHHUS METOAOB I'€0/Ie3UUYECKUX U3MEPEHUN
[1K-1.2/383  rocymapcTBEHHBIE  CHCTEMBI  KOOPAMHAT, CHCTEMBbl  KOOPJMHAT,
npuMeHsieMmbie npu Beaenun ['KH

Ymemu:

[IK-1.2/Ym1 CBsA3bIBaTh 3IEMEHTHl T'PABUTAIMOHHOTO TOJNS C JJIEMEHTAMU CHUCTEM
reo1e3MYECKUX KOOPIANHAT U BBICOT

[IK-1.2/YM2 mpoBoauth paboTel MO0 00pabOTKEe W aHaIM3y HAayYHO-TEXHUYECKOM
UH(POPMAIIUH U PE3YJIBTaTOB UCCIICA0BAaHUN B 00nacTH pu3uku 3emiu u atMochepsl A7
1esieit moBbIIeHUs 3PPEKTUBHOCTH T'€0/Ie3NIECKUX U3MEPEHHI
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[IK-1.2/YM3 npuMeHSTh COBpEMEHHbIE IpPOrpaMMHBIE CpeACcTBa O0O0padOTKU U
YpaBHUBAHUSA T'€0€3NUYECKHX TOJIEBBIX M OPOUTAIBHBIX H3MEPEHUI

Braoemy:

[1K-1.2/HB1 UucneHHbIMH METOJAaMU PEIICHUS TE€OAC3UYECKUX U TPaBUMETPHUUYECKHUX
3a]1a4 C MPUMEHEHNEM BBIYMCIUTEIbHON TEXHUKU

[1K-1.2/HB2 HaBBIKaMU TOAOOpa HAYYHO-TEXHUUYECKOW HH(GOPMAIMH IO aKTyaJbHBIM
BOIIPOCaM TPUMEHEHHS HCCIEIOBaHUN B oOiacth ¢Gu3uKW 3emMid U arMocdepsl B
reoie3uu

[IK-1.2/HB3 HaBbikamu 00paOOTKH, aHanIM3a PpE3yIbTAaTOB  HUCCIENOBAHUN €
UCIIOJIb30BaHHEM HAy4YHO-TEXHHYECKOM HH(]OpMaIeld 1mo COOTBETCTBYIOIIEH 00iacTu
3HaHUH

3. Mecto aucuumimHbl B cTpykrype OII

Hucuummaa (monynb) bB1.0.03.05 «Bricmias reome3usst ¥ OCHOBBI  KOOPJMHATHO-BPEMEHHBIX
CHCTEM» OTHOCHUTCS K 00s3aTeNbHOM 4YacTH o00pa3oBaTeNbHOW NPOTrpaMMBl M M3y4YaeTcsl B
ceMecrtpe(ax): 3.

B nmpomecce wu3ydeHHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUICHHIO THUIIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycmorpeHHbix POI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOil.

4. O0beM IMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILIMHBI H BUAbI 3aHATHIH
("9achl TPOMEKYTOUHOM aTTECTAIMH HE YKa3bIBAIOTCS)
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Pa3nen 1. Beenenue 104( 104| OIIK-1.2
Tema 1.1. Brenenue B MeTon 22| 22| OIIK-1.4
KOOpAUHAT IK-1.1

Ne 000002301 Crpanuria 7 u3 18



Tema 1.2. KoopauHats! B BbICIIEN 42] 42| TK-1.2
reosie3un

Tema 1.3. [Ipoekuu B BeICIIEH 40( 40

reoie3un

Pa3gen 2. OcHoBHOI 139| 139| OIIK-1.1
Tema 2.1. Teonesndeckue 37| 37| OIIK-1.2
HU3MEPCHHUS OIIK-1.3
Tema 2.2. I'eonesnyeckue cetu 27| 27| OLK-14
Tema 2.3. Cuctembl KOOpAUHAT U 45| 45 glli- 1112
BBICOT )
Tema 2.4. AHanu3 u3MepeHuH, 301 30
3aBUCAIIMX OT BPEMEHHU

Hroro 243| 243

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

Paszoen 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

Hannune xoHcekTa J1eKIUN

Tema 1.2. Koopournamul 6 gvicuieli eeode3zuu
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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.
[Ixanel Bpemenu. MexayHapoaHas ciayx0a Bpamenus 3emau (IERS).

Texymui KOHTPOJIb

Bun (hopma) konTpoms

TectupoBanue

6. Ilops1oK NpoBeIeHUsT MPOMEKYTOYHOM aATTeCTAIIUMN

[Topsimox  mpoBeAeHHUS TMPOMEKYTOUHOM  aTTeCTalMM  pPEervIaMeHTUPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHBEPCUTETA!
- 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.

K nmnpomexyTouHol arrecTalMM JONYCKAIOTCA CTYAEHTBI, IIOJHOCTBIO BBIIIOJHUBIINE BCE
o0s13aTenbHbIe pabOTHl B paMKax TEKYILIEro KOHTPOJIS MO JucuuIuiiHe. [IpoMexyTouHas aTTectanus
npoBoauTcs mo Owieram. Ha moaroroBky k orBery orBoautcs 20-40 muuyt. CHayana CTyIEHT
IUIIET OTBET Ha BOMPOCHI OMJIeTa, 3aTeM YCTHO OTBEUAET HA HABOJSIINME BOIPOCHI, CBSI3aHHBIE C
BOIIPOCAMU OUJIeTa.

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. Beeoenue
Koumponupyemvre U/IK: OIIK-1.2 OIIK-1.4 IIK-1.1 [IK-1.2

Tema 1.1. Beeoenue 6 memoo koopounam
dopMa KOHTPOJISI/OTICHOYHOE CpeaCTBO: Hammure KoHCIeKTa JISKITHi

Tema 1.2. Koopounamul 8 vicuietl 2eooe3uu
dopma KOHTPOJIs1/0LIEHOYHOE CpeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. Jlaiite Ha3zBaHue cucTeMbl KoopAuHar; Hawamo cucTeMbl KOOpPIMHAT pacHoOIOKEHO B
3aIaHHOM TOYKE, OCh X JIEXKUT B INIOCKOCTH MEPUIMAaHA TOYKH U HAIPABIIEHA B CTOPOHY CEBEpa; OCh
Z HarpasiieHa [10 HOpMaJu K IOBEPXHOCTH IUIMIICOMA U3 3aJaHHOM TOYKH OT DIIJIUIICOMAA; OCh Y
JOTIOIHAET CUCTEMY KOOPJAUHAT J10 JIEBOU

2. HazoBurte npouecc npeoOpa3oBaHus KOOPMHAT, pealn30BaHHBIN 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, (MEXIyHAapOJHOMY YCIOBHOMY Hadaly) —
pexoMmeHmanuu MexayHapoaHou ciyx0s1 BpamieHus: 3emun (IERS);
0Ch X — B TOYKY TEpPECEYCHHs TJIOCKOCTH KBaTOpa W HAYaJbHOTO MEpHUIHaHa, YCTAaHOBJICHHOTO
IERS u MexnynaponasiM 6topo Bpemenu (BIH);
OChb Y JIOTNOJHSET CUCTEMY KOOPAUHAT J0 MPABOIA.
OO6mie3eMHast ccTeMa KOOPJIMHAT BpalllaeTcsl 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 'aycca-Kprorepa no koopauHaram

Ha mucte xaprer M 1:1000000 O-39 BbeiOpars mo HOMepy BapuanTta JucT kKaptsl M1:200000.
Boruncnuth miockue npsiMoyroipHele koopanHatsl ['aycca—Kprorepa mist yIioB, cepeinH CTOPOH
PaMKH U IEHTPAJIIbHOTO KpecTa Ha AIUIMIICOUJIE C JUIMHON OoMbIIoit nmomyocu a =6378209+var M u
ckatueM = 1 2983. Ilo moyyuyeHHBIM MPSMOYTOJILHBIM KOOpAWHATaM HAHECTH Ha Oymary yrisl U
CEpEeIUHBl CTOPOH paMKM JIMCTAa KapThl, a TaKXe LEHTpalbHbIM KpecT. KuiomerpoByro ceTky
IIPOPUCOBATh uyepes3 4 KM.

BriOpare ayry mepuanana, He JISXKallylo Ha OCEBOM (T. €. Y KOTOPBIX HelpeoOpa3zoBaHHAs OpiMHATa
y HE paBHa HYJI0) M MeXAy Toukamu c muporamu Bep m Bep +0%t naiitu e€ mmny. Ilocne
JIOTIOJIHUTENBHBIX BBIUMCICHUM HANTH IUIOCKME NPSAMOYIOJIBHBIE KOOPAMHATBI B IPOEKIUU
I'aycca—Kprorepa.

Pa3zoen 2. Ocnosnoit
Koumponupyemvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 [IK-1.1 I[IK-1.2

Tema 2.2. I'eooe3uueckue cemu
dopMa KOHTPOJISI/OIICHOYHOE CpeACcTBO: Hammume KoHCIIeKTa JIeKITHi

Tema 2.3. Cucmembl KOOpOUHAmM U 8b1COM
dopma KOHTpoJIs1/o1ieHoYHOE cpenicTBO: KoHTponbHas paboTa
Bomnpocwi/3ananus:
1. IlpeoOpa3oBaHre KOOPAMHAT MEX/1Y T€OLEHTPUIECKON U pedepeHITHON cCucTeMOon

Heo0xomumo nmpeo6pa3oBaTh reoie3nueckue KOOPIANHATHI B I€KapTOBbI, I€0Ie3nYeCKe 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
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dopma KOHTPOJIs/0LIEHOYHOE CPeICcTBO: TecTupoBaHue

Bomnpocsi/3ananus:

1. B rpaBUTaLMOHHOM TMOJi¢ Kakas BHICOTAa h TOHMMAaeTCsi KaK pacCTOSHUE MEXITY
YPOBEHHBIMH [TOBEPXHOCTSIMHU [TOTEHIIAAJIA CUJIBI TSKECTH BJIOJIb CHIIOBOM JIMHUU

2. B kakux MpOEKIUSIX YIIbl MEXAY JHHHSIMH Ha TOBEPXHOCTH MPH H300PAKEHUU ITHX
JTUHUN Ha TUIOCKOCTH HE M3MEHSIOTCS, a MacmrTad B JaHHON TOuke M300pakeHUs HE 3aBUCUT OT
HanpasieHus? YKa3aTb CBOMCTBO.

3. Beruucaure miom@aas Tpanenuu, orpanndeHHoi muporamu Bl u B2 u nonaroramu L1 u
L2 (BeIpakeHHBIMHU B pajiiaHax). BEIYUCIATH A0 THICAYHBIX noyied meTpa. OTBET MpeACTaBUTh 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,)

L2
3

L3
5

e?(sin’ B, — sin® B,)

e*(sin® B, — sin® B;)

1
+ e®(sin’ B, — sin’ B;)

3-a nemusa ceccusi, IKzamen
Koumponupyemvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 [IK-1.1 IIK-1.2

Bomnpocsei/3ananus:

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

1. [IpumeHeHne MeTo1a KOOPAMHAT B aCTPOHOMUU U reozie3nu. HebecHble acTpOHOMHYECKHE
KOOpAHMHATHI HeOeCHBIX cBeTMII. [ eorpaduueckas cucremMa acCTpOHOMHUYECKHX KOOPAMHAT, CBA3aHHAs

C OTBECHOMU JIMHUEH.

2. Teorpaduueckast cucreMa 3e€MHBIX T€0IE3MUYECKUX KOOPIWHAT (3€MHBIX IPEIMETOB),
CBSI3aHHAsl C 3€MHBIM JJUIMIICOMJIOM: OCHOBHBIE MAPAMETPhl AJUIUICOMJA U CBA3U MEXIYy HHUMU;

npuBeAEHHAs, reoie3nyeckas, chepuyeckasi IUpPOTHI.
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3. l'eone3nueckue KOOPAMHATHI: TNIaBHBIE PaJWyChl KPUBHU3HBI; OCHOBHBIE c(heponanyeckue
(GyHKLIMY; TeoJe3uvecKas BBICOTA; BBIYMCICHHE MPSIMOYTOJbHBIX JIEKAPTOBBIX KOOPAUHAT TIO
KPUBOJIMHEHHBIM I€0Ie3NUECKUM, OCHOBHBIE aJITOPUTMbI 00paTHOTO PeoOpa30BaHMUS.

4. 3amMeHa TEPEeMEHHBIX W KOOPAMHAT, KOI()(UIMEHT MCKaXECHUs Mepbl (SKOOMaH) Iuis
MOJISIPHBIX, IMJIMHAPHYECKUX, COEpUUYECKHX W Teofe3nuecKux KoopauHar. OpToroHaiabHbIE
KOOpAHMHATHI, k03 uuneHTs! Jlame, 31eMeHTHI JUIMHBI U IOBEPXHOCTH.

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

6. OneMeHThl IUIOCKOW M TPOCTPAHCTBEHHOM KPHUBOW; HOpPMaJIbHAsA, CIHPSIMIIAIOIIAs,
COIIpUKacarouiasics MIOCKOCTH, COMPOBOXAAIOUINM TPEXTPAaHHUK, KPUBU3HA, KpydeHUe, (GpopMyrbl
Ceppe—®pene. DneMeHTs KpUBOM Ha IOBEPXHOCTU: HOPMaJIbHAs U TaHT€HIMAJIbHAsI KPUBU3HA.

7. 'eoMeTpHs HOBEPXHOCTHU ALIUIICOUA: HOPMAJIbHOE U HAaKJIOHHOE CEYEHHE, JTOKCOIPOMHUS,
HOpMaJIbHOE CEYEHHE, TIeoje3uyeckas JIMHUA M €€ DKCTpeMalabHoe CcBoWcTBo. Kpunsna
IIOBEPXHOCTH: I10JIHAsI KpUBU3HA, TayCCOBA KPUBU3HA.

8. KoopauHarel TOYKM B JBYX HPOCTPAHCTBEHHBIX cuctemax. CemHIapaMeTpUyecKoe
OPTOTOHAJBHOE NMPEe0Opa30BaHUE.

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

10. Beraucnuth pa3HOCTh PACCTOSHUN MEXKy OCHOBAHHUSMH U BEpPIIMHAMH OAallleH BBICOTON
100 M, ynanéuubivMu Ha 10 kM.

11. Haiimure manyro TOJyOCh IJUIMIICOMIA, €Clu OoJbllas Moiyoch paBHa 10, a ckarue
paBao 1/10.

12. OueHunTh, KaKk M3MEHSAIOTCS IVIaBHBIE PAUyChl KpUBU3HBI B IIpelenax ropoja, paioHa,
obnacru.

13. Otpaborars anropuT™Mbl OOpaTHOTO MPEOOpPa30BaHMs MPSIMOYTOJBHBIX KOOPJIWHAT B
reo/Ie3NIECKHeE.

14. Dnnuncoun umeeT OOMNbIIyI0 Moyochk 6376220 + (Texymuit ron) M, u cxarue 1/298,3,
TOYKA UMEET KOOPMHATHI:
mIMpoTa = TeKymiee BpeMs hhmmss B Buze © ' ",
J0NIroTa = TeKyuiee Bpemst hhmmss B Buze © ' ",
BbicoTa 100 + Tekymiee Bpems hh m.
Haiitu:
— NPSIMOYTOJIbHBIE IEKAPTOBBI KOOPIUHATHI TOUKH
— 3HadeHus kodpduuueHToB Jlame nis reope3nyeckoi M ceprueckor CHUCTeMbl KOOpAHMHAT (B
TOYKE)
— y MPOEKLUHU TOYKU Ha SIUTMIICOU: PAJANYChl KPUBU3HBI MEpPHIUAHA, TIEPBOTO BEPTHKAIA,
— KOOPJHMHATHI €TUHIYHOTO BEKTOPa HOPMAJIH K JUIUIICOUTY,
— KOOPJIMHATHI €TMHIUYHBIX BEKTOPOB KacaTeIbHBIX K MEPUIUAHY M MApaJUIeIN JUIAIICOUA.
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15. Dnuncona uMeeT OObIIyI0 moyock 6376220 + (Tekyuuii rox) M, u cxkartue 1/298, 3,
nepBas Touka P umeer koopAMHATHI:
mpoTa = Tekyllee Bpems hhmmss B Buze , IONITOTa = TeKymiee Bpems hhmmss B Buge © ' ",
BbicoTa 100 + Tekymiee Bpemst hh M, Bropast Touka UMeeT KOOPIHUHATHI:
mupora = 25° 30" 30", monrora = 25° 30" 30", BeicoTa 500 M.
BbIunCIUTh TONOLEHTPUYECKUE KOOPAUHATBI X, Y, Z BTOPOM TOYKM OTHOCHUTENIBHO IEepBOM P kak
HayvaJia TOMOLEHTPUYECKON CUCTEMBI CHaYala B MAaTPUYHOM BHJIE

orn

16. Jlokaxxute yTBEp)KIEHHE: €CIU TOIYOCH a, b AJUIMIICa yBEIMYUTh HA OAHY U Ty JKe
BEJIMYMHY, HOBBIM JIIIUIC OyleT HE MOA00EH HMCXOAHOMY («I0J00€H» — MOXKET OBITh TOJydYeH
MacIITaOuPOBAHKUEM ).

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

18. B rpaBuTallMOHHOM I0OJie Kakas BBICOTa h TOHMMAaeTcs Kak pPaCcCTOSHHE MEXITY
YPOBEHHBIMH [TOBEPXHOCTSMHU [TOTEHIIAAJIA CUJIBI TSKECTH BJIOJIb CHIIOBOW JIMHUU

19. B kakux mpoeKUMsIX YIIbl MEXIy JUHHSAMH Ha MOBEPXHOCTU NMPHU H300PAKEHUH STUX
JUHUI Ha TUIOCKOCTH HE M3MEHSIOTCS, a MacmTad B JaHHON TOuke M300pakeHUs HE 3aBUCUT OT
HamnpaBJieHUs1? YKa3aTb CBOMCTBO.

20. Bpruncnure miomaas Tpaneuuu, orpanndeHHoi mmporamu Bl u B2 u gonroramu L1 u
L2 (BeIpakeHHBIMHU B pajiiaHax). BEIYUCIATH A0 THICAYHBIX noyied meTpa. OTBET MpeACTaBUTh 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=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;)

9. MatepuaJIbHO-TEXHHYECKOE H Y4eOHO-MeTOANMYeCKoe ofecrevyeHue TUCIHIINHBI
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9.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEIbHON Y4eOHOH TUTEPaTypPbI

Ocnoenas tumepamypa

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.

Jlononnumenvuas numepamypa

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
He ucnonb3yrores.

Pecypcol « Unmeprem»

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

2. https://eft-cors.ru/ - Mudopmamusi CIyTHUKOBBIX TAaHHBIX CETH IOCTOSHHO JICHCTBYIOIIUX
0a30BBIX CTAHIINH

3. https://rg.ru/2011/01/11/geodeziya-site-dok.html - 1. KoHuenmus pa3Butust OTpaciu reoie3uu
u kaptorpaduu 10 2020 roga

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

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

He ucnonb3zyercsi.

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

He ucnonb3yercsi.

9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

Crienmanu3upoBaHHas J1abopaTopust
NHtepakTBHas MaHeN b - 1 mT.
MenoBas nocka - 1 mr.
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Husenup H-05 - 12 mr.

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

Teonomut OT-02 - 5 mt.

Teomomut T-1 - 1 mt.

Teonomut YBK - 2 .

10. MeTonnyeckue ykazaHusi 10 OCBOCHHUIO IMCIUIIMHBI (MOXYJIA)

[InaHpl TpakTHUYECKUX 3aHATUN, WX 1eNb, 3aJadyd M TeMaTuka, JHUTeparypa COOOIIalTCs
npenoaasaresnieM. llepen u3yuyeHHeM TeMbl TIpenojaBaTeslb KOMMEHTHpPYET IIJIaH 3aHATHUSA,
aKTyaJbHOCTb TEMbI U MPAKTHUECKYIO 3HAYMMOCTb.

Bo Bpems oOcyxaeHHs CTyI€HTaMU HM3YYEHHOIO MaTepuaja MPOSCHSIOTCA OTAEIbHBIE MOMEHTHI
TEMbI, 3aKpEIUIAIOTCS 3HAHUS, MPUOOPETAIOTCS HABBIKM H3JIOKEHHS M DPa3bICHEHUs MaTepuala,
pa3BHUBAETCS PeUb.

OcHoBHBIE ()OPMBI CAMOCTOSTEIILHON PaOOTHI:

- KOHCTIEKTUPOBAHHE JICKIUHN U TUTEPATyPhL;

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

- TopaboTKa MaTepraioB IPOCIyIIaHHON JIEKINH;

- BBITMIOJTHEHUE pacueTHO-TpaduIeCKuX padoT;

- IOATOTOBKA K aTTECTAIUSIM.

C uenbl0 KOHTPOJS M TOATOTOBKM CTYAEHTOB K M3YYEHHIO HOBOM TeMbl B Hauaje KakJIOTo
MPAKTUYECKOTO 3aHATHsI MpenofaBaTeieM MPOBOAUTCS YCTHBIN OMPOC IO BBHIMOJIHEHHBIM 3a/laHUSM
MPEbIAYIIEH TEMBI.

B xone neKUMOHHBIX 3aHATUN CTYAEHT JOJDKEH BBIMOJMHATh KOHCIEKTHPOBAHHE H3JIaraeMoro
Martepuana, oOpam@as BHHUMaHME Ha (OPMYIUPOBKH, HAayuHbIE€ BBIBOABI M MPAKTHYECKHE
pEKOMEHJAINU, YSACHSS OTIMYUS OTEUYECTBEHHOM IIKOJbI BBICIIEH Treoje3uu, CHOpMUPOBAHHON
padoramun ®. H. KpacoBckoro m M. C. Monoaerckoro. JXemaTenqpbHO OCTaBUTh B pabOdYuX
KOHCIIEKTaxX MOJIs JUIsl MOCIEAYIOIUX JOMOJHEHUH U MOMETOK M3 PEKOMEHJOBAHHOM JUTEpaTypBhl.
[To xomy wu3OXKEHUS NOMyCKAaeTcs 3aJaBaTh YTOUHSIONIME BOIPOCHI KaK MPENoJaBaTelio, TaKk U
CTyJIEHTaM.

CoBeplieHCTBOBaHHE HABBIKOB KOHCTIEKTUPOBAHUS Y CTYJICHTOB BKIIIOYAET CIEIyIOIIee:

1. OGsi3aTenpHBl K YSCHEHMIO M TMOHMMAaHHMIO BCE TEPMHHBI, 3alMCaHHbIE Ha JIOCKE MO XOIy
U3NIOKEHHUsS] WM TOKa3aHHble Ha criaiinax. OcranbHble NPOU3HECEHHBIE CJOBa SBISIOTCS
MOSICHEHHUSIMHU.

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

3. 3anucanHble mpenoaasaresneM (HopMysbl JOKHBI KOHCIIEKTUPOBATHCS MOJHOCTHIO, 0003HAUYEHUS
B (hopMysax MpernoaaBaTesb PacKpPbIBAET YCTHO, CTY/IEHTHI 3alIUCHIBAIOT UX KPATKoO.

O1ieHKa BBICTABIISIETCS 110 IIIKAJIE OT 2 J0 5.

Kpurepuu onenku:

— MPaBWJIBHOCTH OTBETA M0 COAEPKAHMIO 3a/laHusl (YUUTHIBACTCS KOJIMYECTBO U XapaKTep OMIMOOK
MIPU OTBETE);

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

— CO3HATEJIbHOCTh OTBETA (YUUTHIBAETCS IOHMMaHUE U3JIaraeMoro MaTepuana);

— JIOTHKA M3JIOKEHUS] Marepuana (yUYUThIBA€TCS YMEHHE CTPOHUTH LIENOCTHBIN, MOCIeI0BaTEeNbHBIH
pacckas, TpaMOTHO TOJIb30BaThCsI CTICIIUATBHOM TEPMUHOJIOTHEH );

— PpalMOHAJIBHOCTh HCIOJIb30BaHHBIX MPUEMOB U CIHOCOOOB pELIECHUS MOCTABIEHHOW y4eOHOM
3a1a4M (YUYUTHIBAETCS YMEHHE HCIIOJIB30BaTh HanOojiee MporpeccuBHbIC U 3(PPEKTUBHBIC CIIOCOOBI
JOCTHKCHHUS TIEITH );

— CBOEBPEMEHHOCTh U 3((EKTUBHOCTh HCIOJIB30BaHUS TEXHUYECKHX CPEJICTB IPH OTBETE
(Y4UTBIBAa€TCS TPAMOTHO U C TIOJIH301 MPUMEHSATH BRIYUCIUTEIBHYIO TEXHUKY);
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Onucanue 603modxcrnocmeit uzyuenus oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHS CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3MOPOBBSl  AyJAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIOMOJHEHBI H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUWUi, BHAECO- M  aAyOAUOMATEPUATIOB B  JJIEKTPOHHOU
nHpopmanmonHo-oOpazoBarenbHoit cpene (QUOC) ynuBepcureta. WMHAMBHIyadbHBIC 3adaHUSA
MOAOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX JOCTYIMHOCTH JJii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI IS WHBATUAOB U JUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
30POBBS pa3pabaThIBaeTCs WHANBUAYATHHO C YI€TOM O0COOCHHOCTEH NMCHUXO()U3NIECKOTO pa3BUTHS,
WHIANBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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