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

%\; IEKTPOHHOI MOJAMUCHIO «YTBEPXJIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 15 mas 2026 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)

T'EOE3WYECKHWIT MOIYJIb
«B1.0.03.05 BBICIIASI TEOJE3USI 1 OCHOBBI KOOPIMHATHO-BPEMEHHBIX
CHCTEM»

VYpoBeHb BbICIIEr0 00Pa30BaHUsA: CIICIIUATUTET

CnenuanbHocTs: 21.05.01 Ipuknagnas reoae3us

Hampasnennocts (mpoduis) noarotoBku: MHkeHepHas reoae3us

KBanudukanms (cTerneHp) BHITYCKHUKA: HHKCHEP-TCOIC3UCT
®dopma oOyueHHUs: 3a09Has
I'on Habopa (mpuema Ha oOydenue): 2026

Cpox nosrydeHust 00pa3oBaHuUs: 5 nmet 8 mecsma(-eB)

OGT»CM: B 3a4CTHLIX €AUHHUILIAX: 5 3.C.
B akajgeMuyeckux yacax: 180 ak.u.

Mocksa, 2026

Ne 000008615 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 | 21.01.2026, Ne
YueGHO-MeToau 2/26
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 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)

s |2 o
(]
= S S a =
- S \e) ==
~ =~ < =) = I
ElE | S 2828
E = g |32 A
2| 9| = |=EZ8
HaumeHnoBanue pasjerna, TeMbl o 2 2 (28 =
2| 5| E|5°2=
(&) xR o w" [
S| 2| & |gE¢E%2
° = E o |5 ¥
= = = e |E ¥ E &
) 5 < = | = a > 3
Q O o, < 53 30 &
m |5 | E |0 BEdact
Pa3znen 1. BBenenune 40,5 5| 2,5| 33| OIIK-1.2
Tema 1.1. BBeaeHue B METOT 12,5 1| 0,5 11|OIIK-1.4
KOOPAMHAT IK-1.1
Tema 1.2. KoopauHatsl B BBICIIEH 14 2 1 11| HK-1.2
reONe3UA
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Tema 1.3. [Ipoekuu B BeICIIEH 14 2 | 11

T'COAC3UH

Pa3agen 2. OcHoBHOM 130, 71 5,5| 118| OIIK-1.1
5 OIIK-1.2

Tema 2.1. Teone3nueckue 28 1 1| 26|OIIK-1.3

WU3MEpPEHUS OIIK-1.4

Tema 2.2. I'eone3nueckue ceTu 30 2 1| 27| HK-1.1

Tema 2.3. Cuctemsr koopauHat - | 38,5 21 1,5 35 IK-1.2

BBICOT

Tema 2.4. AHanU3 U3MEPEHUN, 34 2 21 30

3aBUCAIINX OT BPEMEHU

Hroro 171 12 8| 151

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

Pazoen 1. Beeoenue

Tema 1.1. Beeoenue 6 memoo koopounam

[TpumMeHeHne KOOPAUHAT B ACTPOHOMUH U T€O/IC3HH.
HebGecHble acTpoHOMHYECKHME KOOpAWHATHI HEOECHBIX CBeTHN. [eorpaduueckas cucrema
ACTPOHOMUYECKUX KOOPAMHAT (OTBECHOU JIMHUM).

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Hannune xoHcekTa €Ki

Tema 1.2. Koopounamul 8 vicuietl 2eooe3uu

I'eorpaduueckas cuctema 3eMHBIX Ie€OJ€3UYECKUX KOOPAMHAT (3€MHBIX NPEAMETOB), CBA3aHHAS C
3€MHBIM 3JUIMIICOMIOM: OCHOBHBIE MapaMeTphbl AIUTUIICOUTA U CBSI3M MEXKIY HUMU; NMpHUBEIEHHAS,
reozie3nyueckas, chepuueckas MUPOTHI, TIIaBHbIE PaJUyChl KPUBU3HBI; OCHOBHBIE CHEpOUANUECKIE
GYHKIMM;, Teole3uyecKas BBICOTA; BBIUMCICHHE MPSAMOYTOJIbHBIX JIEKapTOBBIX KOOPAMHAT IO
KPUBOJIMHEHHBIM T'€0/Ie3NUYE€CKUM, OCHOBHBIE aIrOpUTMBI 00paTHOrO npeoOpazoBanus. JlyinHa ayru
MepHIMaHa 3JUIMIICON/IA U TUIOIIAb C(HEepOruINUecKoi Tpaneiu.

3amMeHa TIEPEeMEHHBIX M KOOpJAWHAT, KOA(D(PHUIIMEHT HCKaXEHUS MEpbl (SIKOOWaH) i TOJISPHBIX,
UMWIMHIPUYECKUX, CHEepUUYecKuX U TeoAe3UdYecKuX KoopAuHAT. OpTOroHanbHbIE KOOPAMHATHI,
ko3 uurentsl Jlame, aneMeHTh AJMHBI, TTOBEPXHOCTH, 00bEMA, MepBast U BTOpasl KBaJpaTuyHas
¢dbopma. M3omerpuueckast mupoTa.

TomonenTpruyeckne KOOpAUHATHI B KacaTelIbHOM IUIOCKOCTU: XOpJa, HAKIOHHAs JaJbHOCTH,
(reonme3nvecKuii) a3UMYT HalpaBJIeHUs, (T€0Ie3NIECKOE) 36 HUTHOE PACCTOSTHUE HAMPaBIICHUS.
DJIEMEHTHI TUIOCKON U MPOCTPAHCTBEHHOM KPUBOI; HOpMaJibHAsA, COPSIMIISIIONIAs, COMTPUKACAIOIIASCS
IJIOCKOCTH, COMPOBOXKIAIOIINNA TPEXTPAHHHUK, KpUBHU3HA, KpydeHue, Gopmynsl Ceppe—Dpene.
DJeMeHTbl KpUBOW Ha MOBEPXHOCTHU: HOPMaJIbHAsl U TaHTEHIMAIbHAs KPUBU3HA.

['eomeTpusa NOBEPXHOCTH SIUIUIICOM[A: HOPMAJIBHOE M HAKIOHHOE CEYeHHe, Teopema OJiliepa,
TeopeMbl [ pyHepTa, 0coOble JIMHUU Ha MOBEPXHOCTH AIUIUIICOUIA: 3€HUTHAS JIHMHHUS, JTOKCOIPOMUS,
OpPTOApPOMHUS, HOPMAJIbHOE CEYEHHUE, JHHMS NpPOBEUIMBaHMs, Teoie3uyeckas iuHusg. KpususzHa
MOBEPXHOCTHU: MOJIHASI KPUBU3HA, TaycCOBA KPUBU3HA.

Cdepuueckue u cheponandecKrue TPEYroabHUKH, chepruuecKuii n30bITOK.

KoopnuHaTsl TOUKM B JBYX HNPOCTPAHCTBEHHBIX cucTeMax. CemMumapaMeTpruiecKkoe OpTOrOHaIbHOE
npeoOpazoBaHue.

I'maBHbIe Teone3mueckue 3anaun: nuddepenuanbapie GOpMyIbl TNIABHBIX T€OJE3MYECKHUX 3ajad,
MeToA Xop1 MoIoAEHCKOTrO.
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Texymuii KOHTPOJIb

Bun (popma) konTpoms

TectupoBanue

Tema 1.3. Ilpoexyuu 6 svicuieti ceooe3uu

I'eone3nyeckue MPOEKUUHU: YCIOBUS KOH(POpPMHOro u3obOpakeHus. IlomepeuHo-nuumnuHapudecKas
KacareidbHas Tmpoekuust laycca: oceBoil MepuauaH, nOpsMoe M oOpaTHoe MpeoOpa3zoBaHue,
KHJIOMETPOBAsl CETKa, CONMKCHHE MEPHUIMAHOB, IIABHBIM W YAaCTHBIM MacmTad, AUPEKIIUOHHBIN
yroi. Pasrpadka TUCTOB U MECTHBIE TIPOSKIIUU

Texymui KOHTPOJIb

Bun (hopma) konTpOms

KonTponbhas pabota

Pa3zoen 2. Ocnoenoi

Tema 2.1. I'eooesuueckue uzmeperus

JluHamMuueckre 1 KUHeMaTH4eCK1e METO/IbI B (PU3UKE U BBICIIEH reo1e3un.

OcHoOBHBIE M3MEPEHUS BOIM3M 3eMHOW MOBEPXHOCTH. CBS3b BBICIICH M KOCMHYECKOW T€O/E3UHU C
acTpOHOMUEH U Teopuen Gurypsl 3emitm.

['eomerpruueckue wu3MepeHuss B TEOAEC3UU: TOYHOCTh M OCOOCHHOCTH OOpabOTKH JWHEHHBIX
M3MEpPEHM, HAOTIONCHHS HAIPaBICHUH, TOYHOCTh U OCOOEHHOCTH 00paOOTKHU YITIOBBIX U3MEPECHHM,
paszziesieHue BEpTUKAJIbHBIX U TOPU30HTANIBHBIX YIJIOB.

AcTpoHOMUYECKHE HaONIOACHUS B TEOAE3UH: OTKJIOHEHHE OTBECHON JHMHUM OT HOpMald K
AITUIICOUY, ACTPOHOMHMUYECKHM U TeO0le3UYEeCKUN 3€HHUT, aCTPOHOMHYECKOE U TIe0Je3UYECKOe
3€HUTHOE PACCTOSTHUE, aCTPOHOMUYECKUM a3UMYT W TeoJe3ndeckuid azumytT Jlarmiaca, ux cBsi3b C
MarHUTHBIM a3UMYTOM U AUPEKIHOHHBIM yTJIOM.

ACTPOHOMO-TE€0AE3UYECKUI METO/I U3yUECHUSI 36MHON TTOBEPXHOCTH.

dororpaduueckue HadmoaeHus NC3.

Ou3nYECKUe N3MEPEHUS:

pamunorexuudeckne Habmomenuss WMC3, Jlyasr wu pagwmoumcrounmkoB (PCJB), cBs3p ¢
reOMEeTPUYECKUMHU, TMHAMUYECKUMHU U OPOUTAILHBIMH METOJJaMU KOCMUYECKOW Teo/1e31H,
MPUMEHEHUE TPAaBUMETPUUYECKUE ONpEACNCHUN TpHU ONpPENeJICeHUH Pa3HOCTH MOTEHIHAJIOB:
BBICOKOTOUYHOE T€OMETPHUECKOE HHUBEIUPOBAHUE, BEPTHUKAIBHOE T'€OMETPUUECKOE HUBEIUPOBAHUE,
TUIPOCTaTUYECKHE HUBEIUPOBAHHE,

CIIyTHUKOBAsI aIbTUMETPUS: CPEIHUM yPOBEHb MOpPs, MOPCKasi Tororpagpuieckasi TOBEpXHOCTb.
Cnyx0b61 MexayHapoanoi accormanuu reoaesun (IAG): IVS, ILRS, IGS, IIDS.

Tema 2.2. I'eooezuueckue cemu

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

* (dyngameHTagbHas acTpoHOMO-Teone3ndeckas cetb (PAIC)

* BBICOKOTOYHAs reogesndeckas cets (BI'C)

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

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

* TOCYHapCTBEHHbBIEC CETH CTYIIEeHUS 3—4 KJIacCOB

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

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Hannune xoHcnekTa €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.

7. OueHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS
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Paszoen 1. Beeoenue
Koumponupyemvie 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 vlcuieti 2eooe3uu
dopma KOHTPOJIs1/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. Jlaiite Ha3zBaHue cucTeMbl KoopAuHar; Hawamo cucTeMbl KOOpPAMHAT pacHOIOKEHO B
3aIaHHOM TOYKE, OCh X JIEXKUT B INIOCKOCTH MEPUIMAaHA TOYKH U HAIIPABIIEHA B CTOPOHY CEBEpa; OChb
Z HarpaBiieHa [10 HOpMaJ K IOBEPXHOCTH IUIMIICOMIA U3 3aJaHHOM TOYKU OT DIIJIUIICOMAA; OCh Y
JOTIOIHAET CUCTEMY KOOPAUHAT J10 JIEBOU

2. HazoBure npouecc npeoOpa3oBaHus KOOPMHAT, pealn30BaHHBIN Ha cCXeMe

3. TeopeTnueckoe onpeneneHNue Kakol CUCTEMbl KOOPIMHAT OCHOBBIBAETCS Ha CIEAYIOIINX
MOJIOKEHUSIX:
HAyajo CUCTEMBI KOOPAUHAT PACIIONIOKEHO B LIEHTPE Macc 3eMJIN;
OCb Z HampaBJeHa K YCJIOBHOMY 3E€MHOMY TOJIOCY, (MEXIyHapOIHOMY YCJIOBHOMY Hadanly) —
pexoMeHanun MexayHapoaHoit ciayx0s1 Bpamerus 3emin (IERS);
ocb X — B TOYKY IE€peceueHHsl MIOCKOCTU IKBAaTopa M HAYaJbHOTO MEpPUIMAHA, YCTAHOBJIEHHOTO
IERS u Mexnaynapoausim 0topo Bpemenu (BIH);
OCb Y JOIOIHAET CUCTEMY KOOPAUHAT J10 IIPABOM.
OOmie3eMHas cucTeMa KOOp/IMHAT BpallaeTcss BMECTE ¢ 3eMIIeH.
@ukcupyercs Ob1Ie3eMHast CUCTEMa KOOPAWHAT Ha ONPEICTICHHYIO I0XY

Tema 1.3. Ilpoexyuu 6 svicuieli 2eode3uu
dopma KOHTPOJIS/O1leHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. Beruncnenue koopauHat B mpoekuuu [ 'aycca-Kprorepa mo xoopauHaram

Ha mucre xapter M 1:1000000 O-39 BbIOpaTh 1O HOMepy BapuaHTa JucT kaptel M1:200000.
Boruncnuth miiockue npsimoyroibHbele koopauHatsl ['aycca—Kprorepa 11t yriioB, cepeinH CTOPOH
pPaMKH ¥ IEHTPAJIBHOTO KpecTa Ha AJUIMIICOUIE C IIUHON OonbIinoi momyocu a =6378209+var M u
cxarnem = 1 2983. [lo momydeHHBIM TIPAMOYTOJIBHBIM KOOpAMHATAM HAHECTH Ha Oymary yribl
CepeauHbl CTOPOH paMKM JIMCTa KapThl, a TaKXke LEHTpalbHBI KpecT. KuomerpoByio ceTky
MPOPHUCOBATH Yepes3 4 KMm.

Bri6path ayry Mepuanana, He JeKallylo Ha 0CEBOM (T. €. Y KOTOPbIX HEelpeoOpa3oBaHHas OpIuHaTa
y HE paBHa HYJIIO) U MEXIy Toukamu ¢ mmporamu Bep m Bep +0? maiitn e€ mnmuny. Ilocnme
JIOTIOJIHUTENBHBIX BBIUMCICHUM HANTH IUIOCKHE NPSIMOYTOJIbHBIE KOOPAMWHATHl B IPOEKIHH
I'aycca—Kprorepa.
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Pa3zoen 2. Ocnosnoit
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 CpeaCTBO: Hammure KoHCIeKTa JISKITHi

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

Heo0xomumo mpeo6pa3oBaTh reoie3nueckue KOOPIANHATHI B I€KapTOBbI, I€0Ie3UYeCKUe KOOPIUHATHI
B IJIOCKUE TPSIMOYTONbHBIE B ITpoekiuu ['aycca-Kprorepa, BEINOTHUTE 0OpaTHBIE TPeoOpa3oBaHus U
MpOaHaIM3UPOBaATh U3MEHEHUs KoopAruHAT MyHKTOB B ['CK-2011 0THOCHTENBHO NPEKHUX CUCTEM.

Tema 2.4. Ananus uzmepenuil, 3a8UCAUUX OM BpEMeEHU
dopma KOHTPOJIs1/0LIEHOYHOE CpeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. B rpaBUTaLMOHHOM TMOJi¢ Kakas BHICOTAa h TOHMMAaeTCsi KaK pacCTOSHUE MEXITY
YPOBEHHBIMH MTOBEPXHOCTSAMU MOTEHIIMANA CHIIBI TSHKECTH BIOJb CUIIOBOM JIMHUU
2. B KakuX MpOEKUUSAX YIIIBI MEXAY JIMHUSMH Ha MOBEPXHOCTH IMPH HM300paKEHUHM 3TUX
JUHUNA Ha TUIOCKOCTH HE M3MEHSIOTCS, a MaclITad B JaHHOM TOYKEe M300paKCHUs HE 3aBUCUT OT
HanpasieHUs? YKa3aTb CBOMCTBO.

3. Beruucaute miom@aas Tpanenuu, orpanndeHHoi muporamu Bl u B2 u nonaroramu L1 u
L2 (BeIpakeHHBIMHU B pajiiaHax). BEIYUCIATH A0 THICAYHBIX noyied meTpa. OTBET MpeACTaBUTh 10
HETBIX 03 OKPYIIIEHUs, OTOPOCUB IPOOHYIO YacTh
1.2049361326
2.512299104
3. 128069487

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

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

a= 6378993,02 b= 6358280,07

P =b?*(L, — L) |(sinB, — sin B,)

2
+3 e?(sin® B, — sin® B,)

3
+z e*(sin® B, — sin® B,)

1
+ e®(sin’ B, — sin’ B;)
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8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTAMHA

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
Bomnpocsei/3ananus:

1. [IpumeHeHre MeTOIa KOOPIAUHAT B ACTPOHOMUM U Teofe3nn. HeGecHble acTpOHOMUYECKHE
KOOPJIMHATHI HEOECHBIX CBETUII. [ eorpaduueckasi CUCTEMa aCTPOHOMHYECKUX KOOPIMHAT, CBSI3aHHAs
C OTBECHOM JTMHHUEH.

2. Teorpaduueckast cucreMa 3eMHBIX T€0IE3MYECKUX KOOPIWHAT (3€MHBIX IPEIMETOB),
CBsI3aHHAsl C 3€MHBIM SJUIMIICOMJIOM: OCHOBHBIE MAPAMETPhl AJUIUIICOMJA U CBA3U MEXIYy HHUMHU;
npuBenEHHAs, Teoie3nuecKas, chepruueckast IUPOTHL.

3. l'eone3nueckue KOOPAMHATHI: TNIaBHBIE PaJlyChl KPUBHU3HBI; OCHOBHBIE c(heponanyeckue
(GyHKUIMYU; TeoJe3uvecKas BbBICOTA; BBIYMCICHHE MPSIMOYTOJbHBIX JIEKAPTOBBIX KOOPAUHAT TIO
KPUBOJIMHEHHBIM I€0Ie3NUECKUM, OCHOBHBIE aJITOPUTMbI 00paTHOTO PeoOpa30BaHMS.

4. 3aMeHa MEpPEeMEHHBIX W KOOPAMHAT, KOI()(UIMEHT MCKaXECHUs Mepbl (SKOOMaH) Jyis
MOJISIPHBIX, IMJIMHAPHYECKUX, CPEpUUYECKHX W Teofe3HMuecKux KoopauHar. OpToroHaabHbIE
KOOpAHMHATHI, k03(punmeHTs! Jlame, 31eMeHTHI JUIMHBI U IOBEPXHOCTH.

5. TonoueHTpUYeCKHE KOOPAMHATBI B KAacaTeIbHOM IUIOCKOCTH: XOpJa, HAKJIOHHAS
JNanbHOCTh, (TEONEe3UYECKUl) a3uMyT HampaBieHus, (reofe3uYecKoe) 3E€HUTHOE pPaCCTOSHHE
HaIpaBJICHUSI.

6. DOneMeHThl IUIOCKOW M TPOCTPAHCTBEHHOM KPHUBOW; HOpPMaJlbHAsA, CHPSIMIIAIOIIAs,
COIIpUKAacarouiasics MIOCKOCTH, COMPOBOXKAAIOUINA TPEXTPAaHHUK, KPUBU3HA, KpydeHHUe, (GpopMyrbl
Ceppe—®pene. DneMeHTsl KpUBOM Ha IOBEPXHOCTU: HOPMaJIbHAs U TaHT€HIMAIbHAsI KPUBU3HA.

7. 'eoMeTpHs HOBEPXHOCTHU LIUIICOUA: HOPMAIbHOE U HAaKJIOHHOE CEYEHHE, JTOKCOAPOMHUS,
HOpMaJIbHOE CEYEHHE, TIeoje3nyeckas JIMHUA M €€ DKCTpeMalabHoe cBoicTBo. Kpunsna
MIOBEPXHOCTH: I10JIHAsl KPUBU3HA, TayCCOBA KPUBU3HA.

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

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

10. Beraucnuthk pa3HOCTh PACCTOSHUN MEXKy OCHOBAHHUSMH U BEPIITMHAMH OallleH BBICOTON
100 M, ynanéuubivMu Ha 10 kM.

11. Haiimure manyro TOJIyOCh JUIMIICOMIA, €Clu OoJbllas Moiyoch paBHa 10, a ckarue
paBno 1/10.

12. OueHunTh, KaK U3MEHSAIOTCS IVIaBHbIE PAJUyChl KpUBU3HBI B IIpeleNax ropoja, paioHa,
obnacry.

13. Otpaborars anropuT™Mbl OOpaTHOTO MPEOOpPa30BaHMs MPSIMOYTOJBHBIX KOOPJIWHAT B
reo/Ie3NIECKHeE.
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14. Dnnuncona uMmeet OONBIIYIO MOTyoch 6376220 + (Texkymmid roa) M, u cxarue 1/298,3,
TOYKA UMEET KOOPAUHATHI:
mUpoTa = TeKymiee BpeMs hhmmss B Buge © ' ",
nonroTa = Tekyiiee Bpemss hhmmss B Buze © ',
BbicoTa 100 + Texymee Bpems hh m.
Haiitu:
— MPSIMOYTOJIbHBIE IEKAPTOBBI KOOPIUHATHI TOUKH
— 3Ha4yeHus1 kodddunueHtoB Jlame st reone3ndeckol M chepuIecKor CHUCTEMbI KOOpAWHAT (B
TOYKE)
— y IPOEKILNU TOUYKH Ha IUTUIICOU: paauyChl KpUBU3HBI MEPUIMAHA, TIEPBOTr0O BepTUKaa,
— KOOP/AMHATHI €AMHUYHOTO BEKTOPa HOPMAIIU K AILTUIICOUTY,
— KOOp/AMHATHI €IMHUYHBIX BEKTOPOB KacaTelIbHBIX K MEPUANAHY U Mapajlieiy SJUTUIICOUA.

15. Dmmncoun umeeT Oonpinyto moiryock 6376220 + (Tekymuid rox) M, u cxarue 1/298, 3,
nepBasi Touka P iMeeT koopIuHaThI:
mUpoTa = TeKyliee BpemMss hhmmss B Buje , Ionrota = 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 KOOPIHUHATHI X, Y, Z BTOPOM TOUYKM OTHOCHUTEJIBHO MepBoil P kak
Hayaja TOMOLEHTPUUYECKOM CHCTEMBI CHauajaa B MAaTPUYHOM BHJIE

orn

16. Jlokaxute yTBEp)KICHHE: €CIIM IMOJIYOCH a, b 3JIurca yBEIMYUTh HAa OAHY U Ty K€
BEJIMYMHY, HOBBIM 3JTUIC OyneT He MOAOOEH HCXOAHOMY («IOJ00CH» — MOXET OBITh IMONTyueH
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 rpaBuTanMOHHOM TIOJie Kakas BbICOTa h TIOHMMAeTCs KaK pPACCTOSHUE MEXKITY
YPOBEHHBIMH [TOBEPXHOCTSIMHU MMOTEHIIMAJIA CUITBI TSKECTH BJIOJb CHIIOBOM JTMHUH

19. B xakux OpOEKIUIX YVl MEXIy JMHUSAMH Ha MOBEPXHOCTH IPU M300paKEHUH ITHX
JUHUNA Ha TUIOCKOCTH HE M3MEHSIOTCS, a MaclITad B JaHHOM TOYKEe M300paXCHUs HE 3aBUCUT OT
HanpasieHUs? YKa3aTb CBOMCTBO.

20. Beruucnure miuomaas Tparneuny, orpaHndeHHol muporamu Bl u B2 u nonroramu L1 n
L2 (BbIpakeHHBIMU B pajuaHax). BeUNCIATH 10 THICAYHBIX H0jei mMeTpa. OTBET NpeaCTaBUTh A0
HEJbIX 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,) [(si’n B, — sinB;)
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[

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
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEIbLHON Y4eOHOM JTUTEPATYPbI

OcHosHnas iumepamypa

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

2. Tlennmuuen JI.II. Beicias reome3us (Teopermdeckas reomesus) / JLII. Ilenmnmunen. - Henpa,
1978. - 264 - TekcT: HEMOCPEACTBEHHBI.

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

4. Oropogosa JI.B. Bricmrast reones3us. Yacts 111, Teopetuueckas reone3us: Y4ueOHUK 17151 By30B /
JL.LB. OropopoBa. - M3narensctBo Ileomeskaptusnmar, 2006. - 384 - 5-86066-076-6. - Tekcr:
HEMOCPEICTBEHHBIN.

Hononnumenvnas numepamypa

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

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

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

IIpogheccuonanvruvie 6azvi danubix
He ucnonb3yrores.

Pecypcovr « Unmeprnem»

1. www.miigaik.ru/upload/medialibrary - Metonuueckue pa3paboTku TPOPMIBHBIX Kademp
MUUTAuK

2. https://eft-cors.ru/ - VHpOpMaIHs CIyTHUKOBBIX JAHHBIX CETH MOCTOSHHO JACHCTBYIOIIMX
0a30BBIX CTAHIUHA

3. https://rg.ru/2011/01/11/geodeziya-site-dok.html - 1. KoHuemnius pa3BuTHst OTpaciu reofe3uu
u kaptorpaduu 10 2020 roxa

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUIIUHE
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Ilepeuens npoepammHnozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)
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 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)

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

Bo Bpemst oOCyXIeHHsI CTyICHTaMH W3yYE€HHOTO Marepuaja MpPOSCHSIOTCS OTIENbHbIE MOMEHTHI
TEMBbI, 3aKPEIUIAIOTCS 3HAHUS, MPUOOPETAIOTCS HABBIKM H3JIOKEHHS W PAa3bICHEHHUs MaTepuana,
pa3BUBaeTCs peUb.

OcHoBHbIE (OPMBI CAMOCTOSITEIEHON paOOTHI:

- KOHCTICKTHPOBAHHE JICKIIUH U TUTEPATYPHL;

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

- TopaboTKa MaTepuaioB MPOCITYIIaHHON JICKIIHH,

- BBITMIOJIHEHUE pacyeTHO-TrpauuecKux padboT;

- IOATOTOBKA K aTTECTAIUSIM.

C 1enpl0 KOHTPOJISL M TOATOTOBKM CTYACHTOB K HW3YyYEHHIO HOBOM TEMbl B Hauaje KaxJoro
MPAKTHYECKOTO 3aHITHSI MPENOAaBaTeIeM MPOBOAUTCS YCTHBIN OMPOC IO BBIMOJHEHHBIM 3aIaHUSM
MPEBIAYILIEH TEMBIL.

B Xxome neKUMOHHBIX 3aHATUH CTYAEHT JOJKEH BBINOJIHATh KOHCIEKTHPOBAHUE H3J1araeMoro
Marepuana, oOpam@as BHHUMaHHEe Ha (OPMYTUPOBKH, HAyYHbIE BBIBOABI M MPAKTHYECKHE
pEKOMEHAAINH, YSACHSS OTIMYUS OTEUYECTBEHHOM IIKOJBI BBHICIICH Treone3uu, cHOPMUPOBAHHON
paboramu ®. H. KpacoBckoro m M. C. MomnoaeHckoro. JKemaTenbHO OCTaBUTh B padO4HX
KOHCHEKTaxX IMOJIsl ISl OCIEYIOIUX JOMOTHEHUN U MOMETOK M3 PEKOMEHJIOBAHHOM JTUTEpaTyphl.
[To xony W3NOXKEHHS JTOMYCKAETCs 3a/1aBaTh YTOUHSIOLIME BOMPOCHI KaK MPENoJaBaTeNio, TaK M
CTYy/ICHTaM.

CoBepIlIeHCTBOBAaHNE HABBIKOB KOHCIIEKTUPOBAHMS Y CTYACHTOB BKJIIOYAET CIEAYIOIICE:

1. O0si3aTenpHBI K YSICHCHHIO W TMOHMMAHHWIO BCE TEPMHHBI, 3alMCAaHHBIE HA JOCKE IO XOIY
M3JIOKEHUs] WIM TIOKa3aHHble Ha ciaijgax. OcrajnbHble MPOU3HECEHHBIE CIIOBA  SIBIISIOTCS
MOSICHEHUSIMH.

2. Haubonee BakHbIE W MPHUHIMIIAATIBLHBIE MOMEHTBI TEMBI, TOJJICKAIINE KOHCIEKTHPOBAHUIO,
JOJKHBI TPOTOBApUBATHCS C 3aMEUICHHEM pPEYM HECKOJIBKO pa3, BO3MOXHO, C H3MEHEHUEM
(bopMyITHUPOBOK.
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3. 3anucanHble mpenoaasaresneM (HopMysbl JOKHBI KOHCTIEKTUPOBATHCS MOJHOCTHIO, 0003HAUYEHUS
B (hopMysax MpernoaaBaTesb pacKpPbIBAET YCTHO, CTY/IEHTHI 3alIUCHIBAIOT UX KPATKO.

O1ieHKa BBICTABIISIETCS 110 IIIKAJIE OT 2 J0 5.

Kpurepuu onenku:

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

— TIOJTHOTA ¥ TTyOMHA OTBETa (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 TOJIb30BAaThCsI CTICIIUATBHOM TEPMUHOJIOTHEH );

— PpalMOHAJIILHOCTh HCIOJb30BaHHBIX MPHUEMOB U CIOCOOOB pELIECHUS MOCTABIEHHOW y4eOHOI
3a1a4M (YUYUTHIBAETCS YMEHHE HCIIOJIb30BaTh HanOojiee MporpeccuBHbIC U 3(PPEKTUBHBIC CIIOCOOBI
JOCTHKCHHUS TIEITH );

— CBOEBPEMEHHOCTh U 3((EKTUBHOCTh HCIIOJIB30BaHUSI TEXHUYECKHX CPEJICTB IPH OTBETE
(Y4uTBIBAa€TCS TPAMOTHO U C TIOJIb301 MPUMEHSATH BRIYUCIUTEIBHYIO TEXHUKY);

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIMJIOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0pOBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBl H3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKIMW, TMpPEe3eHTalluid, BHAECO- M ayguoOMarepuajioB B  AJIEKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUMOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHUS
MoAOUpPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 WUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpadaThIBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()HU3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLITUXCS.
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