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Ne 000008921 Crpanuna 1 u3z 17



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
JIUIIO (Ipu HaNMUYUN)
1 |3aounsiii pakynerer | TIpencemarens | JlurBuneHko M. B. Paccmorpeno | 18.03.2025, Ne
Y4ebHo-meTonu 2/25
YECKOU
KOMHUCCHHU
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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 CriocoObl mOCTPOCHUS KOCMHUYECKUX T'€0/Ie3NUEeCKUX ceTeit

OIIK-1.1/382 I'eomeTpuueckue u GU3NIECKHNE OCHOBBI BBICIIIECH T€OAC3UN U TOUHOCTHBIC
OTpaHUYEHUS IPOCTPAHCTBEHHBIX, JIMHEHHO-YITIOBBIX U BBICOTHBIX CETEl

Ymems:
OIIK-1.1/¥m1 Co3znaBath NPOEKT T€01e3UIE€CKOT0 OCTPOCHUS

OIIK-1.1/YM2 OObscHATP M [OOKa3bIBaTh C IIOMOINBIO MareMaTHYECKHX METOLOB
Ka4eCTBEHHBIX CBSI3€ MEXAY UW3MCHCHHSIMH TEOMETPHUYECKUX H  (PU3NUECKHUX
reoJIe3NYECKUX BETUUNH

Braoems:
OIIK-1.1/HB1 Cnioco6amu anprOpHO# OLIEHKH TOYHOCTH T€0/IE3MIECKUX TTOCTPOCHHMA

OIIK-1.1/HB2 AHaIUTHYECKUMU u YUCIICHHBIMU METOoIaMU peLeHus
HAYyYHO-TEXHUYECKHX 3aJau TIe0/Ie3Ud C NPUMEHEHUEM BBIUUCIUTEIBHON TEXHUKH,
MPUMEHSATh METO/IbI YUETa BO BPEMEHU T'€OMHAMUYECKHUX MTPOLIECCOB

OIIK-1.2 Ucnonp3yer ¢yHIaMEHTANbHBIC 3HAHMS ISl PEHICHHUS 3adad MpodeCCHOHATBLHON

NEATENHLHOCTU B 00JIACTH T€ONE3UU
3name:
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OIIK-1.2/3u]1 3agaum, pemiaeMble Te€OMETPHUYECKUM U JWHAMHYECKAM METOJaMH
KOCMUYECKOH reoie3uu

OIIK-1.2/382 Metoapl W 3aJlaud BBICHICH TeOAE3WM KaK HAyKd, 3aHUMAIOIIeCs
ornpeseneHueM GpopMbl U pasMepoB 3eMild, €€ BHEIIHEr0 T'PaBUTALMOHHOTO TMOJS M UX
U3MEHEHUN BO BpPEMEHH, TIE€OJE3UYECKUE CHUCTEMBI KOOPIMHAT U BBICOT, HX
UCTOPUYECKHUE peaan3aluu

OIIK-1.2/313 AnropuTMbl ypaBHUBAHUS T€OAC3NUECKUX CeTei

Ymems:

OIIK-1.2/¥YMm1 Bpruncasars HeBo3MyIIEHHYIO dpemepuny MC3 u onpenensiTs 371€MeHTHI
npeaBapuTenabHoit opouts MC3

OIIK-1.2/¥M2 OO6pabarpiBaTh U NPOU3BOIAUTH OLIEHKY TOYHOCTH BBICOKOTOYHOT'O
T€OMETPHUECKOTO HHUBEIHPOBAHUSA U NPUMEHSIEMBIX METOIOB PEIICHHs MPHUKIATHBIX
3a/1a4 BBICILIEH I'€O[E3UH

Bnaoemw:

OIIK-1.2/HBl Bmagerp MeTomuMKOW peanu3aluu  OOIIETr0  JAMHAMUYECKOTO U
TFEOMETPUUYECKOTO METOZI0B KOCMUYECKON T€01€3UN

OIIK-1.2/HB2 BrimonHeHueM U 00pabOTKOM  Teone3WdYecKMX HM3MEpPeHHHd B
Te0/Ie3NYECKUX CeTIX

OIIK-1.3 Ananu3upyeT IpPUYMHBI CHUXKEHMSI KauyecTBAa TEXHOJOTMYECKUX IPOLIECCOB U
npezyiaraeT QQEeKTUBHbIE CIOCOOBI TMOBBIIICHUS KauecTBAa MPOM3BOACTBA palbOT MpH
BBITTOJIHEHUH PA3JIMYHBIX TEXHOJIOTUYECKUX OTNepaluit
3nams:
OIIK-1.3/301 TeopeTndyeckne TONOKEHUS B OCHOBE COBPEMEHHOW TEOAC3UH,
NPaKTUYECKHE OrPAaHMYEHHUs Ha TEOPETUYECKUE BBIBOABI M OCHOBBI TI'€OMETPHH B
IPOCTPAHCTBE U CPepOUTUIECKON Ie0Ie3UH Ha HIUIUIICOUIE

OIIK-1.3/382 OcHOBHBIE 3Tambl M IOCIENOBATEILHOCTh BBIOJHEHUS IIOJEBBIX U
KaMepaJIbHbIX TOMOTPad0-reoAe3nIeCKUX U adpoPOTOCHEMOTHBIX PabOT

Yuems:

OIIK-1.3/¥YMm1 OueHuBarh M BBIBOJUTH KOJMYECTBEHHBIC CBS3U MEXKIYy W3MCHCHHSIMU

FEOMETPUYECKUX ¢  (U3UYECKUX TEOJe3MYECKUX BEIWYWH, 0OpabarpiBaTh W
aHAJIM3UPOBATh COBPEMEHHBIC T€0IC3NICCKIE U3MEPEHUS

Braoems:
OIIK-1.3/HB1 MeTtomamMy KOJIMYECTBEHHOIO W KAUECTBEHHOI'O aHAIM3a I'eOE3NYECKUX
JAHHBIX JJIS1 BBISIBJICHUS T€OAMHAMUYECKHUX MTPOIIECCOB

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

OIIK-1.4 JleMOHCTpHpYET HaBBIKM HCHOJb30BAHUSI COBPEMEHHBIX MHCTPYMEHTOB U METOIOB
IUTAHUPOBAHUSI U KOHTPOJI MPOEKTOB, CBA3AHHBIX C OCJIOKHEHUSMHU, BO3HHUKAIOIIMMH IPU
MIPOM3BOJICTBE padOT

3namo:
OIIK-1.4/3u1 3nare cnocoObl HaOmopenuidr MC3 u ucHonb3yeMyro [Uisi 3TOTO

anmaparypy

OIIK-1.4/312 OcHOBHBIE TNPHUHLMUIBI PEIICHHs 3a/a4 MaTeMaTHYeCKOM TIeoJe3ud Ha
IUIOCKOCTH, Ha chepousie U B IPOCTPAHCTBE

Ymemo:

OIIK-1.4/YM1 YMmeTh BBIOTHATH MaTeMaTHYECKYI0 00padoTKy Habmonenuii MC3

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

Braoems:
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OIIK-1.4/HBl Bmagerp cnocobamMu ypaBHMBAaHUSI KOCMHYECKHX T'€OAE3HMUECKUX
MOCTPOCHUI

OIIK-1.4/HB2 CrenmanusupoBaHHON Hay4YHOM, IIPOU3BOICTBECHHOU 51
npodecCuOHABHON TEPMUHOIOTHEH

[1K-1 CnocobeH npoBOAWTH HAy4HbIE MCCIIEIOBAHUS B OOJACTH KOOPAMHATHO-BPEMEHHOTO H
HaBUTAIMOHHOTO 00ECIIEYECHUsI TEPPUTOPHIA

[TIK-1.1 IIpoBoauT mccienoBaHus U SKCIIEPUMEHTHI
3Hamo:

[IK-1.1/3u1 OcHOBHBIE NPOSIBIICHHUS] HEOAHOPOJHOCTEH TPABUTALIMOHHOTO TIOJISL U CBS3H
MEXJy €0 JIEMEHTaMU

IMK-1.1/382 OcHoBHBIE MPOOITEMBI COBPEIICHCTBOBAHMS METOJOB T€0Ie3MUIECCKUX
U3MEPCHHIA, PENICHHE KOTOPBIX CBS3aHO C BBIMOJHEHWEM HAy4YHBIX HCCIICOBAHUN
TEOCPETUIYECKOTO M JKCIEPUMEHTATBHOTO XapakTepa B 0O0NacTH (U3MKH 3eMIH H
aTMocdepsl

[IK-1.1/383 HHpopMamioHHbIE ¥  TEICKOMMYHUKAIMOHHBIE TEXHOJIOTHH ISt
MPEICTaBICHUS PE3YIbTaTOB I'e0Ie3NIECKUX PaboT

Yuems:

[TIK-1.1/YMm1 BpraucnsaTh W BbIpakaTb OJHU AJIEMEHTHI TPAaBUTAIIMOHHOTO TIOJIS 4Yepes
JIpyTHe

[TK-1.1/YM2 ®opmynupoBath ek HayYHBIX UCCIICOBAaHUHN B 001acTi PU3KMKK 3eMiId U
atMoc(ephl, aKyTAIbHBIX C TOYKH 3PEHUS TOBBIIICHUS S()PEKTUBHOCTH METOAOB
reo/Ie3NYECKUX U3MEPEHUI

[K-1.1/YM3 AHanu3upoBaTh U CUCTEMATU3UPOBATH 0OpadaThIBaEMyI0 HH(POPMAITUIO
Bnaoemw:

[IK-1.1/HB1 OreuecTBEHHOH W MEXIYHApOIHOW TEPMHUHOJOTHEH M BepHO €&
yIOTpeOATh

[IK-1.1/HB2 HaBblkaMH NOCTaBKM aKTYaJbHBIX, C TOYKH 3PEHHUS T'€ONE3UH, HAyUHBIX
3a1a4 B 001acTu GU3UKU 3eMiid U aTMochepsl

ITK-1.1/HB3 HaBbikamu 00pa0bOTKH, aHAIH3a  0000IIECHUS PE3YIBTATOB YKCIICPUMEHTOB
U MCCIIEJIOBAaHUH B COOTBETCTBYIOLIECH 00IaCTH 3HAHUH

I1K-1.2 IIpoBenenue pabotr mo oOpabOTKE M aHAIW3Y HAYYHO-TEXHUYECKOW MH(POpPMAIUHN U
pe3ybTaToOB UCCIEN0BAHUI

3nams:
ITK-1.2/3u1 OcHOBHBIE OTIMYHSI OT€UECTBEHHOH IKOJIBI TEOPUU (PUTYPBI 3eMITH

[1K-1.2/352 OcHOBHBIC METOABI, HCIIOJB3yeMbIC ISl aHajdu3a HAyYHO-TEXHHYECKOU
uH(pOpMAITU ¥ PEe3yJIBTaTOB MCCICIOBAaHUN B 00nacTH (PU3UKU 3eMiid U aTMOChephl,
aKTyaJIbHBIX C TOYKH 3PEHHUS COBEPIIICHCTBOBAHUS METOIOB T€0IC3NUECKUX U3MEPCHUI

IIK-1.2/3u3  TocymapcTBEHHBIE  CHCTEMBI  KOOPAMHAT, CHUCTEMBl  KOOPIUHAT,
npuMeHsemMsle npu Benennn ['KH

Ymems:

[1K-1.2/Ym1 Cps3biBaTh 2JIEMEHTHI TPABUTAIMOHHOTO TIOJISI C AJIEMEHTAaMHU CHCTEM
TEOJIE3MUECKUX KOOPIUHAT U BBICOT

[1K-1.2/Ym2 TlpoBoguTh paboThl MO 00pabOTKE M aHaNM3y HAyYHO-TEXHUYECKOU
nH(}OpMAITHU U PE3yIbTaTOB UCCIICNOBaHUN B 00acTu Pu3nuku 3emid u atMochepsl s
1eiel MOBBIIICHUS YPPEKTHBHOCTH T'€0IE3NICCKUX U3MEPEHHIH

[IK-1.2/YM3 TIpuMeHATH COBpPEMEHHBbIE TPOTrpaMMHBIE CpeAcTBa 00paboTku U
YpaBHUBAHUSA T'€0€3NUYECKHX TOJIEBBIX M OPOUTAIBHBIX H3MEPEHUI

Braoems:
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[IK-1.2/HBl YuciaeHHBIMH METOAAMHU PELICHHS TEOAEC3MUYECKUX U T'PaBUMETPHUUECKHUX
3a7a4 ¢ IPUMEHEHUEM BBIYHCIUTEIbHON TEXHUKU

I1K-1.2/HB2 HaBeikamu moadopa HaydyHO-TEXHHUECKOW WMH(POPMALUHU MO aKTyaJIbHBIM
BONPOCAM TNPUMEHEHUS HUCCIIENOBaHUNA B oOnacTu (U3UKU 3eMid U arMmocepsl B
reoie3un

[IK-1.2/HB3 HaBeikamu 00paOOTKM, aHalM3a PE3yJAbTaTOB HCCIECIOBAHUN C
MCITOJIb30BAaHUEM HAyYHO-TEXHUUYECKOH HH(pOpManuei Mo COOTBETCTBYIOMICH OOIacTH
3HAHU

3. MecTo aucuMiinHbl B cTpykrype OIl

Hucrummmaa  (Mmomynb) b1.0.03.05 «Bwicmias reome3uss W OCHOBBI  KOOPIWHATHO-BPEMEHHBIX
CUCTEM» OTHOCHUTCS K O00s3aTelIbHOMl YacTH o00pa30oBaTelbHON MporpaMmbl U H3y4yaeTcsl B
cemectpe(ax): 3.

B npoumecce wu3yyeHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIOB 3ajad
npodecCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM auCUMIJIMHBI (MOYJIS1) M BUABI Y4eOHOH padoThI
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5. Conepxanue 1MCUUILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)
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Pa3znen 1. BBenenune 104( 104| OIIK-1.2
Tema 1.1. BBeaeHue B METOT 22| 22| OIIK-1.4
KOOPAMHAT IK-1.1
Tema 1.2. KoopauHatsl B BBICIIEH 42| 42| HK-12

reoIe3un
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Tema 1.3. [Ipoekuu B BeICIIEH 40( 40

reofe3uu

Pa3gen 2. OcHoBHOI 139 139 OIIK-1.1
Tema 2.1. Teonesndeckue 37| 37| OIIK-1.2
HU3MEPCHHUS OIIK-1.3
Tema 2.2. ['eone3nueckue cetu 27| 27| OIK-14
Tema 2.3. Cuctembl KOOpAUHAT U 45| 45 glli- 1112
BBICOT )
Tema 2.4. AHanu3 u3MepeHu, 301 30
3aBUCSIIUX OT BPEMEHHU

Hroro 243| 243

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

Hannune xoHcekTa J1eKIUN

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

TecTtupoBaHue

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

KonTpomnsHnas padota

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:

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

Tema 2.2. I'eooeszuueckue cemu

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

* (yHIaMeHTalbHas acTpoHOMO-Teone3nueckas cetb (DAIC)

* BBICOKOTOYHas reojaesnydeckas cetb (BI'C)

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

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

* TOCYIapCTBEHHBIE CETH CryILIeHUs 3—4 Ki1accoB

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

Texymui KOHTPOJIb

Bun (hopma) konTpoms

Hannune xoHcekTa €Ki
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Tema 2.3. Cucmembl KOOpOUHAmM U 8b1COM

Cucremsl oTcuéra: cucTeMbl KoopAuHAT M BbicOT (reference system, reference frame, coordinate
system), UCXOJHBIN MYHKT aCTPOHOMO-TE€0/Ie3UUECKOM CETH, HCXOHbIE Te0Ie3NYeCKUe AaThl.
Ousnyeckue, aCTPOHOMUYECKHME M TeOJe3UYECKHE IOCTOSHHBIC, MEPBUYHbIE M IPOU3BOIHBIC
reo/ie3nuecKue MoCTOSHHBIE

Hedopmaruu 3emuoi mosepxuoctu (/1311).

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

* BIMSHHE U YYET MOCTIETHUKOBOTO MOAHATHS (TIIALIMOU30CTA3HSA)

* npuiuBHoe BiusHue JlyHsl u ConHua: mepuoguveckoe M MOCTOSHHOE, MPsIMOE U KOCBEHHOE,
Harpy3o4HbIe AehopMarum

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

V4éT reofuHaMUYECKUX SIBJICHUN:

* cTarudeckue cuctembl koopauHat 1932, 1942, 1995 rona

* JIMHAMHUYECKHE CHUCTEMBI koopauHart, npuHuunel ITRS u e€ nocnenoBarensHbie peanuzanuu [TRF
pa3HbIX 310X, reoge3nueckas cuctema koopaunar 2011 roga, ocnoBannas Ha [TRF

* banruiickas cucrema BeIcoT 1946, 1977 romoB

Texymui KOHTPOJIb

Bun (hopma) konTpoms

KonTponbhas pabota

Tema 2.4. Ananu3z uzmepeHuti, 3a8UCAUWUX OM BPEMEHU

PaznokeHue BeKTopa B IMPOCTPAaHCTBE IO JIMHEHHO-HE3aBHUCUMOW cucteme  (yHKUUH,
OpPTOTOHAJbHbIC (YHKIUH, ANIPOKCHMAIUS W HHTEPHONALUS (YHKUUH, BBIICICHHE ITUHEHHOTO
TpeHJa, TapMOHUYECKUN aHAJIN3 IIEPUOJIUYECKOr0 IIpoLecca.

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

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

TectupoBanue

6. Ilopsi1oK NpoBeIeHUsT MPOMEKYTOYHOM aATTeCTALIUMN

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalM  pPEervIaMeHTUPYETCsS  JIOKAJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTand OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO O0pa3oBaHUs — IporpamMmmam OakajlaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (peaepasbHOM TOCYIapCTBEHHOM OIOIKETHOM 0Opa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opranuzaius ¥ NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHueM O MOpPsSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEICHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecrauuu OOydyaroluuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs] M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCHUTET Teofe3ur M KapTtorpadum», m.8 «lIpoBemenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

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

K nmnpomexyTouHol arrecTalMM JONYCKAIOTCA CTYAEHTBI, IIOJHOCTBIO BBIIIOJHUBIIME BCE
o0s13aTeNbHbIe pabOTHl B paMKax TEKYILIEro KOHTPOJIS MO JucuuIuiiHe. [IpoMexyTouHas aTTectanus
npoBoauTcs 1o 6uneraM. Ha moaroroBky k orBety orBoautcs 20-40 munyT. CHavana CTyeHT
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MUIIET OTBET HA BOMPOCHI OMIIETa, 3aTEM YCTHO OTBEYAET HA HABOISIINE BOIPOCHI, CBSI3aHHBIC C
BOIIpOCaMu OWJIeTA.

7. OueHoYHbIC MaTepPHAJIbI TEKYLIEr0 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 cpeicTBO: Hanure KOHCTIEKTa JIeKIui

Tema 1.2. Koopournamul 6 gvicuieli ceode3uu
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. JlaliTe Ha3BaHME CHUCTEMBbI KOOpauHaT, Hawyano cHCTEMbl KOOpIMHAT PACIOJIOKEHO B
3aJJaHHOM TOYKE, OCh X JIEKUT B IJIOCKOCTH MepUIaHa TOUYKH U HalpaBiieHa B CTOPOHY CEBepa; OCh
Z HampaBJieHa [0 HOpMaJId K MOBEPXHOCTH AIUIMIICOMAA U3 33JJaHHOM TOYKHU OT AIUIMIICOUAA; OCh Y
JIOTIOJIHSAET CUCTEMY KOOPJIUHAT 0 JIeBOU

2. HazoBuTe mporiecc mpeoOpa3oBaHusi KOOPAWHAT, PeaTM30BaHHBIN Ha CXeMe

3. TeopeTnueckoe ONpeAeIeHne Kakoi CUCTEMbl KOOPAMHAT OCHOBBIBAETCS HA CIEAYIOIIUX
MOJIOKEHUSX ;
Ha4aJI0 CUCTEMBI KOOPJUHAT PACIIONIOKEHO B IIEHTPE Macc 3eMIIH;
OCh Z HampaBJIeHa K YCIOBHOMY 3€MHOMY IIOJIOCY, (MEXIyHApOJHOMY YCIOBHOMY Hadaly) —
pexoMmeHaanuu MexayHapoaHou ciy0b! BpamieHus: 3emun (IERS);
0Ch X — B TOUYKY TEpPECEUYCHHs IIOCKOCTH KBaTOpa W HA4aJbHOTO MEpHUIHaHa, YCTAaHOBJICHHOTO
IERS u MexnynaponnasiM 6topo Bpemenu (BIH);
OChb Y JIOTNOJHSET CUCTEMY KOOPAUHAT A0 MPABOIA.
OO6mie3eMHast ccTeMa KOOPIMHAT BpallaeTcsl BMECTe ¢ 3eMIICH.
Odukcupyercs OOme3emMHast cucTeMa KOOPAWHAT Ha ONPEICTICHHYTO 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 IEHTPAJIbHOTO KpecTa Ha AIUIMIICOHUJIE C JUIMHON OoMbIIoi nmomyocu a =6378209+var M u
ckatueM = 1 2983. Ilo mosyuyeHHBIM MPSMOYTOJILHBIM KOOpAWHATaM HAHECTH Ha Oymary yrisl U
CEpeIUHBl CTOPOH paMKM JIMCTAa KapThl, a TaKXe LEHTpalbHbBIM KpecT. KuiiomeTrpoByro ceTky
IIPOPUCOBATh Yepes3 4 KM.
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Bri6path ayry MepuanaHa, He JeKallylo Ha 0CEBOM (T. €. Y KOTOPbIX HEelpeoOpa3oBaHHas OpIuHaTa
y HE paBHa HYJIIO) U MEXIy Toukamu ¢ mmporamu Bep m Bep +0? maiitu e€ mnmuny. Ilocnme

JIOTIOJIHUTENBHBIX BBIUMCICHUM HANTH IUIOCKME NPSIMOYTOJIbHBIE KOOPAMWHATHl B IPOEKIHH
INaycca—Kprorepa.

Pazoen 2. Ocnoenoii
Koumponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 IIK-1.1 IIK-1.2

Tema 2.2. I'eooezuueckue cemu
®dopma KOHTPOJIS/OIIEHOYHOE CPeACTBO: Hanmndne KoHCIIeKTa JeKIui

Tema 2.3. Cucmembl KOOpOUHAM U 8bLCOM
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. [TpeoOpa3oBaHme KOOPAUHAT MEXKITY TE€OLIEHTPUUIECKON 1 peepeHITHON CHCTeMOM

Heo6xonumo npeoOpa3oBaTh reoie3ndecKue KOOPIUHATHI B I€KAPTOBBI, IEO€3MUECKIE KOOPINHATHI
B IUIOCKHE NPSMOYTOJIbHbIE B Mpoekuuu ['aycca-Kprorepa, BBIIOIHUTL 0OpaTHbIE TpeoOpa3oBaHus U
IIPOaHAIN3UPOBaTh U3MEHEHUs koopanHaT MyHKTOB B 'CK-2011 oTHOCUTENBHO PEXKHUX CUCTEM.

Tema 2.4. Ananu3z uzmepeHuti, 3a8UCAUWUX OM BPEMEHU
®dopMa KOHTPOJISI/OTIECHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. B rpaBUTallMOHHOM TMOJ€ Kakas BBICOTA h TOHHMMAaeTCs KaK pPAaCCTOSIHHE MEXIY
YPOBEHHBIMH [TOBEPXHOCTSIMHU MMOTEHIIMAJIA CUITBI TSKECTH BJIOJb CHIIOBOM JTMHUH
2. B kakux MpOEKIUSIX YIIbl MEXAYy JUHUSIMH Ha TMOBEPXHOCTH MPHU H300paKEHUH ATHX
JUHUI Ha TUIOCKOCTH HE M3MEHSIOTCS, a MacmTad B JaHHON TOuke M300pakeHUs HE 3aBUCUT OT
HamnpaBJieHUs1? YKa3aTb CBOMCTBO.
3. Beiuucnute miomaas Tpamneu, orpaHuueHHon muporamMu Bl u B2 u gonroramu L1 u
L2 (Bblpa’keHHBIMU B pajinaHax). BeIYUCIATH A0 THICAYHBIX J10yied meTpa. OTBET MpEeACTaBUTH J10
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,)

1
+ —e%(sin” B, — sin’ B..)]
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8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTALUM

3-a 1emnss ceccusi, Ixzamen
Koumponupyemvie U/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 IIK-1.1 IIK-1.2
Bonpocsl/3ananus:

1. IlpumeHeHne MeTo1a KOOPAWMHAT B aCTPOHOMUU U reojie3nn. HebecHble acTpoHOMHYECKHE
KOOPJIMHATHI HEOEeCHBIX cBeTUJI. [ eorpaduueckas CUCTEMa aCTPOHOMHYECKUX KOOPAHUHAT, CBsI3aHHAas
C OTBECHOMW JIMHUEN.

2. Teorpaduueckas cucTemMa 3e€MHBIX T€O/IE3UYECKHX KOOpPAMHAT (3€MHBIX MPEAMETOB),
CBSI3aHHAsE C 3€MHBIM JJUTMIICOMIOM: OCHOBHBIC MapaMETPhl JUIMIICOMAA M CBSI3U MEXKIy HUMH;
npuBeACHHAS, reoie3ndeckas, chepruyeckas MUpPOTHI.

3. Teone3nueckne KOOPAMHATHI: TJIABHBIE PAaINyChl KPUBU3HBI, OCHOBHBIE CHEPOUANUYECKHE
GYHKIMM;, Teole3uyecKas BBICOTA; BBIUMUCICHHE MPSAMOYTOJIbHBIX JIEKapTOBBIX KOOPAMHAT IO
KPUBOJIMHEHHBIM I'€0/1I€3UNYE€CKUM, OCHOBHBIE aJITOPUTMBI 00paTHOTO MpeoOpa3zoBaHMUs.

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

5. TomoueHTpUYEeCKHEe KOOPJAWHATHI B KacaTelIbHOM IUIOCKOCTH: XOpJla, HAKJIOHHAs
JANbHOCTh, (TEONEe3UYEeCKHUi) a3uMyT HampapieHus, (T€0Ae3UYecKoe) 3CHUTHOE PaCCTOSHHE
HaIpaBJIeHUS.

6. DOleMEeHThl IUIOCKOM W TPOCTPAHCTBEHHOMW KpPUBOW; HOpMaJibHasl, CHOPSAMIISIONIAs,
COTIPUKACAIOLIAsICS TUIOCKOCTH, COMPOBOKIAIONINM TPEXTPaHHUK, KPUBU3HA, KpydeHUE, (OpPMYIbI
Ceppe—®PpeHe. DeMeHThl KpUBOW Ha MOBEPXHOCTU: HOPMaJIbHAS U TAHT€HIMAIbHAs KPUBU3HA.

7. I'eoMeTpHsi HOBEPXHOCTHU AILIUIICOUIA: HOPMAIbHOE U HAaKJIOHHOE CEYeHHE, JTOKCOIPOMHUS,
HOpMaJbHOE CEYeHHe, Teoje3uyeckas JIMHUA U e€ »JKCTpeMajbHoe cBoiicTBO. KpuBusna
MOBEPXHOCTHU: MOJIHASI KPUBU3HA, TaycCOBA KPUBU3HA.

8. KoopaumHaTbl TOYKM B JBYX HPOCTPAHCTBEHHBIX cucTeMax. CeMumapameTpuyecKoe
OpTOrOHAJIbHOE IPe0Opa3OBaHUE.

9. Beruucnuth paccrosiHue Ha 3emiie, Ha KOTOPOM MOXHO HaOIFOAATh MyHKTHI HAMPSMYIO CO
LITAaTUBOB BBICOTOH 2 M.

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

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

12. OueHuTh, KaKk U3MEHSIOTCS TJIaBHbIC PaAUyChl KPUBU3HBI B Mpelesax ropoja, paioHa,
oOnactu.
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13. Otpaborars aaropuT™Mbl OOpaTHOTO MPEOOpPa3OBaHMs MPSIMOYTOJBHBIX KOOPJIWHAT B
reo/Ie3NIeCKHe.

14. Dnnuncoun umeeT OOMNbIIyIO MoMyoch 6376220 + (Texymuit ron) M, u cxarue 1/298,3,
TOYKA UMEET KOOPHHATHI:
mMpoTa = TeKyuee Bpems hhmmss B Buze © ' ",
J0NroTa = TeKyuiee Bpemst hhmmss B Buge © ' ",
BbicoTa 100 + Tekymiee Bpems hh m.
Haiitu:
— NPSIMOYTOJIbHBIE JIEKAPTOBBI KOOPIUHATHI TOUKH
— 3HadeHus kodpduuueHToB Jlame nis reope3nyeckoi M cepuueckor cCHUCTeMbl KOOpAMHAT (B
TOYKE)
— y MPOEKLUHU TOYKU Ha SIUIMIICOU: PAJANYChl KPUBU3HBI MEPHIUAHA, TIEPBOTO BEPTHKAIA,
— KOOPJHMHATHI €TUHUYHOTO BEKTOPa HOPMAJIH K JUIUIICOUTY,
— KOOPJMHATHI €TMHIUYHBIX BEKTOPOB KAacaTeIbHBIX K MEPUINAHY M MApaJUIeIH JUIAIICOUA.

15. Dnnuncona uMeeT OONbIIYI0 MoMyock 6376220 + (Tekyuuii rox) M, u cxkarue 1/298, 3,
nepBas Touka P umeer koopAMHATHI:
mpoTa = Tekyllee Bpemss hhmmss B Buze , IONITOTa = TeKymiee Bpemss hhmmss B Buge © ' ",
BbicoTa 100 + Tekymiee Bpemst hh M, Bropast Touka UMeeT KOOPJHUHATHI:
mupora = 25° 30" 30", monrora = 25° 30" 30", BeicoTa 500 M.
BbIUnCINTE 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 yBEIMYUTHh HA OAHY U Ty JKe
BEJIMYMHY, HOBBIM JIIIUIC OyleT HE MOA00EH HMCXOAHOMY («I0J00€H» — MOXKET OBITh TOJydYeH
MacIITaOuPOBAHKUEM).

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

18. B rpaBuTallMOHHOM I0Jie Kakas BBICOTa h TOHMMAaeTcs Kak pPaCCTOSHHE MEXITY
YPOBEHHBIMH [TOBEPXHOCTSIMHU [TOTEHIIAAJIA CUJIBI TSKECTH BJIOJIb CHIIOBOM JIMHUU

19. B kakux mpoOeKUMsIX YIVIbl MEXIy JUHHUSIMH Ha MOBEPXHOCTU NPU H300PaKEHUH STUX
JUHUI Ha TUIOCKOCTH HE M3MEHSIOTCS, a MacmTad B JaHHON TOuke M300pakeHUs HE 3aBUCUT OT
HamnpaByieHUs1? YKa3aTb CBOMCTBO.

20. Bpruncnure miomaas Tpaneuuu, orpannyeHHoi mmporamu B1 u B2 u gonroramu L1 u
L2 (BeIpakeHHBIMHU B pajiiaHax). BEIYUCIATH A0 THICAYHBIX noyieid meTpa. OTBET MpeACTaBUTh 110
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
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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-MeTOAuYeCKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTypPbI

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

2. Nennmuuen JLII. Breicmas reogesust (Teopernueckas reonesus) / JLIL. Ilemmnen. - Henpa,
1978. - 264 - TekcT: HENOCPEACTBEHHBIN.

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

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

Jlononnumenvuas numepamypa

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

2. Mononenckuii M.C. I'paButanmonnoe none. durypa u BHyTpeHHee crpoenue 3emin. / PAH.
Cekuuss Hayk o 3emse. OO0benuHEHHBIM HMHCTUTYT ¢u3uku 3emin uM. O.JO.IImunra. / M.C.
Monoaenckuil. - Hayxka, 2001.. - 570 - 5-02-002331-0. - TexcT: HENOCPEACTBEHHBIH.

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

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcor « Unmeprem»

1. www.miigaik.ru/upload/medialibrary - Metoanueckue pa3zpaboTku TpOoGHUIBHBIX Kadeap
MUUTAuK

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

3. https://rg.ru/2011/01/11/geodeziya-site-dok.html - 1. KoHuenmus pa3BuTust OTpaciu reoie3uu
u kaptorpaduu 10 2020 roga
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9.3. IIporpamMHoe oGecnieyeHne U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
NPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

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

He ucnonb3yercs.

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

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

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

Husenup H-05 - 12 m.

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

Teonomut OT-02 - 5 mt.

Teomomut T-1 - 1 mt.

Teonomut YBK - 2 mit.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

[lnaHbl NpakTUYECKUX 3aHATHH, WX Lenb, 3aa4d W TeMaTHKa, JHUTEpaTypa COOOIIAOTCS
npernofasaresnieM. llepen wu3ydeHHeM TeMbl TpENoAaBaTeb KOMMEHTUPYET IUIaH 3aHATHS,
aKTyaJIbHOCTb TEMBI M MTPAKTUYECKYIO 3HAUUMOCTb.

Bo Bpemst oOCyXIeHHsI CTyIEHTaMH W3yYE€HHOTO Marepuaja MpPOSCHSIOTCS OTIeNbHbIE MOMEHTHI
TEMBbI, 3aKPEIUISIOTCS 3HaHMS, MPUOOPETAIOTCS HABBIKM M3JIOKECHUS W Pa3bsCHEHUs MarepHala,
pa3BUBaeTCs peUb.

OcHoBHbIE (OPMBI CAMOCTOSITEIEHON paOOTHI:

- KOHCIICKTUPOBAHUE JICKIIUH U JINTEPaTyphI;

- (hopmynupoBaHHE BOMPOCOB MO JICKIIUU U 3aJJaHHUSIM I CAMOCTOSTEIIbHOW PabOThI;

- Topa0oTKa MaTrepraioB MPOCITyILIaHHOHN JIEKIUH;

- BBITMIOJIHEHUE pacyeTHO-TpauuecKux padboT;

- MOJITOTOBKA K aTTECTAIUSIM.

C 1enpl0 KOHTPOJISL M TOATOTOBKM CTYACHTOB K H3yYEHHIO HOBOH TEMbl B Hauyaje KaxJoro
MPAaKTUYECKOTO 3aHATHS MPEToiaBaTeIeM MPOBOAUTCS YCTHBIM OMPOC MO BBHIOIHEHHBIM 3aJaHUSM
MIPEABIAYIIEH TEMBI.

B Xxome neKUMOHHBIX 3aHATUH CTYAEHT JOJKEH BBINOJIHATH KOHCIEKTHPOBAaHUE W3J1araeMoro
Marepuana, oOpamas BHHUMaHHEe Ha (OPMYTUPOBKH, HAyYHbIE BBIBOABI M MPAKTHUYECKHE
pEKOMEHAAINH, YSACHSS OTIMYUS OTEUYECTBEHHOM IIKOJBI BBHICIIEH Treone3uu, cHOPMUPOBAHHON
paboramu ®. H. Kpacockoro u M. C. Momnonenckoro. JKemaTenbHO OCTaBUTh B padOdHX
KOHCHEKTaxX IMOJIsl ISl OCIEYIOIUX JOMOTHEHUN U MOMETOK M3 PEKOMEHJIOBAHHOM JTUTEpaTyphl.
[To xomy W3NOXKEHHS JTOMYCKAETCs 3a/1aBaTh YTOUHSIOLIME BOMPOCHI KaK MPENoJaBaTeNio, TaK M
CTY/ICHTaM.

CoBepIlIeHCTBOBAaHNE HABBIKOB KOHCIIEKTUPOBAHMS Y CTYACHTOB BKJIIOUAET CIEAYIOIICE:

1. OOsi3aTenbHBI K YSICHCHHIO M TMOHUMAHHWIO BCE TEPMHHBI, 3alMCAaHHBIE HAa JOCKE IO XOIY
M3JIOKEHHUs] WIM TIOKa3aHHble Ha ciaijgax. OcrajnbHble MPOU3HECEHHBIE CIIOBA  SIBIISIOTCS
MOSICHEHUSIMH.

2. Haubonee BayKHBbIC U IPUHIIAIIAATHHBIE MOMEHTBI TEMBI, TTOJICIKAIINE KOHCTICKTHPOBAHHUIO,
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JOJDKHBI TIPOTOBAPUBATBHCS C 3aMEJIEHHEM pedYd HECKOJIbKO pa3, BO3MOXKHO, C H3MEHEHUEM
(hOpMYITHPOBOK.

3. 3anucanHble mpenoaasaresneM (HopMysbl JOKHBI KOHCTIEKTUPOBATHCS MOJHOCTHIO, 0003HAUYEHUs
B (hopMysax MpernoaaBaTesb PacKpPbIBA€T YCTHO, CTY/IEHTHI 3alIUCHIBAIOT UX KPATKoO.

O1ieHKa BBICTABIISIETCS 10 IIIKAJIE OT 2 J0 5.

Kpurepuu onenku:

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

— TIOJTHOTA ¥ TTyOMHA 0TBEeTa (YUYHUTHIBAETCS KOJIMYECTBO YCBOCHHBIX (DAKTOB, MOHATUHN U T.I1.),

— CO3HATEJIbHOCTh OTBETA (YUUTHIBAETCS IOHMMaHUE U3JIaraeMoro MaTepuana);

— JIOTHKA M3JIOKEHUS] Marepuana (yUYUThIBa€TCSI YMEHHE CTPOMUTH LIEOCTHBIN, MOCIEI0BaTEeNbHBIH
pacckas, TpaMOTHO TOJIb30BaThCsI CTICIIUATBHOM TEPMUHOJIOTHEH );

— PpalMOHAJIBHOCTh HCIOJb30BaHHBIX MPHUEMOB U CIOCOOOB pELICHUS MOCTABIEHHOW y4eOHOM
3ama4M (YUYUTHIBAETCS YMEHHE HCIIOJIB30BaTh HanOojiee MporpeccuBHbIC U 3(PPEKTUBHBIC CIIOCOOBI
JOCTHKCHHUS TIEITH );

— CBOEBPEMEHHOCTh U 3((EKTUBHOCTh HCIIOJIB30BaHUSI TEXHUYECKHX CPEJICTB IpPH OTBETE
(Y4uTBIBa€TCS TPAMOTHO U C TIOJIH301 MPUMEHSATH BRIYUCIUTEIBHYIO TEXHUKY );

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu

[Tpu HEeoOxonuMOCTH 00yUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIUMW, TMpPE3eHTalllidi, BHAECO- M  aygAuOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MOoAOUPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUSI 3aBUCHT OT WX JOCTYIMHOCTH JUIsl UHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHUIUIMHBI Ui MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOYKHOCTSIMH
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH NMCUX0()HU3NUIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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