MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
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3a04HbBIN QaKyabTeT
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PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
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VYpoBeHb BbICIIEr0 00Pa30BaHUsA: CIICIIUATUTET
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KBanudukanms (cTerneHb) BHITYCKHUKA: CIICITAATTUCT
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B aKaJIEMUYECKUX Yyacax: 252 ak.d.

Mocksa, 2024
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Pa3padoruukmu:

3aBenytomwmii kadenpoit [IpukinanHoii reone3un, K.H., JOIEHT
Kynpusnos A. O.

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)

Llenb OCBOGHUS AUCHUIUIMHBI - OPMUPOBAHHE MPO(HECCHOHATBHBIXKOMIIETEHIIUI B 00acTu
NPUMEHEHHS TI00ANBHBIX U PETHOHAIBHBIX HABUTAIIMOHHBIX CITyTHHKOBBIX CHCTEM, B 4aCTHOCTH
HarmoHaneHOW  cuctemMbl [JIOHACC, npuHIMIOB HMX  OpOUTANbHOTO  TOCTPOCHUS |
(YHKIMOHUPOBAHMS, MX MPAKTUYECKOTO MPUMEHEHHUS Uil BBICOKOTOYHOTO MO3MIIMOHUPOBAHMUS,
pelieHusl TeoAEe3MUeCKUX 3a7ady M HABUTAIIMOHHOTO O0ECIeYeHUs B pPa3IMYHBIX 00JacTsaX
skoHOMUKH Poccuiickoit deneparuu

3anaun n3y4eHus JUCIUILINHBL:

- @opMupoBaHHE MOHATHHA O IIO0ATBHBIX HABUTAI[MOHHBIX CITyTHHKOBBIX CHCTEMax, 00 HX
NPUHIUIAX pabOThl, HABUTAIlMOHHBIX CUTHAjJaX, METOJaX MO3MIMOHUPOBAHUS, TEXHOJOTHSIX,
NPUMEHSEMBIX TPU MPOU3BOJACTBE PabOT C MOMOIIBIO CITyTHUKOBOM T€0J€3MYECKON armapaTypbl
Pa3NUYHBIX THUIOB, METOJOB MaTeMaTHYECKOH OOpaOOTKM M OICHKH PE3yJbTaTOB CITyTHUKOBBIX
U3MEPEHUM C UCIIONIB30BAaHUEM COBPEMEHHBIX IIPOrPaMMHO-MATEMaTHYECKUX CPEICTB;

- OcBo€HME HABBIKOB IO NMPUMEHEHHUIO CIYTHHUKOBOW I'€OAEC3WYECKOM ammaparypsl JUIsl peLICHUs
reo/Ie3NYECKUX 3aJady TpU PA3BUTUU TEOJE3UYECKUX CETEH, BBIMOJIHEHUH TOMOTrpapuuecKux
CbEMOK, MOHUTOPHUHTE Jie(hopMaLiii 3eMHOM ITOBEPXHOCTH,CTPOUTENLCTBE 3aHUH U COOPYKEHUH;

- Ilomyuenue KOMIETEHIMH IO BBIMOJHEHUIO MAaTEeMaTHYeCKOW OOpabOTKH CIYTHHUKOBBIX
HaOMIOZEHUH UM UCMOJIb30BaHUIO CIELUANIBHBIX IPOTPAMMHBIX KOMIUIEKCOB [uld 00pabOTKH
U3MEpEeHuid, moaydeHHsix no curnaiam 'HCC;

- @opMHUpOBaHUE YMEHUH 110 MPUMEHEHUIO IOJTYYEHHBIX 3HAHUWM B IPAKTUYECKOU NEATEIIBHOCTH,
pPELICHUIO  TPAKTHYECKUX 3a7a4 CONIACHO  CYIIECTBYIOIUMM  HWHCTPYKLMSIM, METOAUKAM,
HOPMaTUBHO-TEXHUYECKUM JOKYMEHTAM.

2. IInanupyemble pe3yJabTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH Pe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

OIIK-1 CmocobeH pemarb MPOW3BOJACTBEHHBIE U (WJIM)  HCCIENOBATEIbCKUE — 3aJlauu
MIPOU3BOACTBEHHON EATEIHLHOCTH HA OCHOBE ()YHIaMEHTAIBHBIX 3HAHUN B 00JIACTH T€O/IC3UH

OIIK-1.2 Ucnonp3yer ¢hyHIaMEHTANIbHBIC 3HAHMS IS PEIICHHS 3adad MpodeCCHOHATBLHON
NeSITeIbHOCTH B 00JIaCTH reofie3uu

3namu:
OIIK-1.2/313 anropuT™Mbl ypaBHUBAHUS T€OJIC3MUCCKUX CETEH

OIIK-1.2/317 VYerpoiictBo, npuHuuIel (yHkuuonupoanuss u npumenenuss ['HCC,
PHCC, SBAS

Ymems:

OIIK-1.2/¥YM2 o6pabGareiBaTh W TPOU3BOAUTH OIICHKY TOYHOCTH BBICOKOTOYHOTO
TFeOMETPUYECKOTO HUBEIUPOBAHUS U MPHUMEHSEMBIX METOJOB PELICHHUS MPUKIIATHBIX
3a7a4 BBICIIEH reoae3uu

OI1IK-1.2/¥Ym6 IpousBoauts uzmepenus no curianam ['HCC, PHCC, SBAS
Bnaoemw:

OIIK-1.2/HB2 BbIMOAHEHHEM H  00pabOTKOW  TeoNe3WYecCKUX HU3MEpEeHUil B
T€0JIe3UYECKUX CETIX

OIIK-1.2/HB6 HaBblkamu kamepanbHOi 00pabotku m3mepenuit o curtagam ['HCC u
NPUMEHEHHUS CIEIUATBHOTO TPOrPaMMHOTO HAOIIOACHUN

[1K-2 CriocoGeH nmpoBoAMTH HayuyHbIE HccaenoBanus Hanpasinernuid pa3sutus HCC u ux @/

I1IK-2.1 ITpoBonuT HayuHble uccienoBanus HampasieHui pa3sutus HCC u ux @/
3uamo:
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[IK-2.1/3u1 3nath pedepeHiHbie U 00I11e3eMHbIE CUCTEMBI KOOPIHMHAT

[1K-2.1/385 Hampanenuss u npuHiunel passutus u monepHusanuun [THCC, PHCC,
SBAS

[IK-2.1/3a6 Metronpl  TOBBIMICHUS TOYHOCTH W HAACKHOCTH  PE3yJIbTaTOB
no3uruonupoBanus no curiainam ['HCC

Ymemu:

[IK-2.1/¥Ym1  VYmers mpeoOpa3oBbIBaTh pedepeHIHble CHCTEMBbl KOOpAMHAT B
o0111e3eMHBIE U 00paTHO

[IK-2.1/YM5 AnanusupoBaTh pe3ynsrarsl u3mepenus no curtanam ['HCC, ouenuBarb
UX MOJIHOTY U Ka4e€CTBO

[IK-2.1/YM6 AHanu3upoBaTh pe3yibTaThl MO3UIMOHKpoBaHus o curHanam [HCC
Braoemy:

[IK-2.1/Hel Brnagers MeTomamMu mpeoOpa3oBaHUS MEXIY pedepeHIHBIMH U
00111€3eMHBIMU KOOPAMHATAMU

[1K-2.1/HB5 HaBblkamMu HCHOJB30BAaHUS CIELUATBHOTO IMPOrPAMMHOTO OOECIEeYECHHUs
Juist aHanu3a uzmepenuii no cursasnaMm ['HCC u pe3ynbTaToB NO3UIIMOHUPOBAHUS
[IK-2.1/HB6 HaBbikamMu TpPOBEACHHUS WCCICAOBAHUI U WCIBITAHUN CITyTHUKOBOMH
re0Ie3UUECKOH anmnaparypbl

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrmmmmaa  (Moxyns) b1.0.03.04  «ImobGanbHbIe HaBHUTAllMOHHBIE CIYTHHUKOBBIE CHCTEMBI»
OTHOCHTCSI K 00s13aTe€IIbHON YacTH 00pa30BaTeIbHON MIPOrpaMMBbl U U3y4aeTcs B cemecTpe(ax): 4.

B nmpomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEUICHMIO THUIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHOI
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI

=
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4-s neTHs OK3aMeH
252 | 7 12 | 20 | 211
ceccus 9)
Bcero 252 | 7 12 | 20 | 211 9

5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHIH
("9achl TPOMEKYTOUHOM aTTECTAIMH HE YKa3bIBAIOTCS)

€C

{UEC 3aHATUA
JbHas paboTa
bIC PE3YJILTATHI
:00THECCHHBI
11 OCBOCHUS

I€ 3aHsATUA

HaumenoBanue pazaena, TeMbl

3
%

Ne 000002099 Crpanuta 5 u3 20



Bcero

JIeKIInOHHE

[IpakTuuecs

CaMOCTOST¢

[Lmanupyem

oOyueHus, ¢
pe3yJabraran

Paznen 1. I'nodanbHbIe
pernoHajibHble CHIyTHUKOBbIE
HABHTallHOHHbIE CHCTEMBI H HX
(yHKIHOHAIbHBbIE 10TIOJTHEHUSI

N

2

N

0

Tema 1.1. I'moGansHEBIE
HABUTAIIMOHHBIC CITyTHUKOBBIC
cuctemsl (ITIOHACC, GPS, BDS,
Galileo)

5,5

0,5

Tema 1.2. PeruonanabHble

HaBUTAIIMOHHBIC CITy THHKOBBIE
cuctemsbl (QZSS, NavIC/IRNSS)

5,5

0,5

Tema 1.3. @yHKIIMOHATBHBIE
nononnenust [HCC (CAKM,
WAAS, EGNOS, MSAS,
GAGAN, BDSBAS).

5,5

0,5

Tema 1.4. IlepciekTuBBI pa3BUTHS
U TUTaHbl MOZIEPHU3ALIUU
cymectBytomux 'HCC, PHCC,
SBAS

5,5

0,5

8o | IporpamMMBl

OIIK-
I1K-2.1

—_—

Pa3znen 2. CocTas
HABUTAaIITHOHHOTI'0 COOOIIEHUA U

H3MEpPEeHM i M0 CUTHAJIaM
I'HCC, PHCC u SBAS

24

20

Tema 2.1. Curnansl THCC,
PHCC, SBAS u meToanl
pazaereHusl CUTHAJIOB

Tema 2.2. HaBurannmonHrle
coobmenus THCC, PHCC

Tema 2.3. JlanbHOMEpHBIN KO U
METOJIbI U3MEPEHUS KOJIOBBIX
MICEBIOAAIBHOCTEH IO CUTHAIAM
I'HCC, PHCC, SBAS

Tema 2.4. XpaHeHue usmMepeHui
o curgajgam 'HCC, PHCC,
SBAS

OIIK-1.2
I1K-2.1

Pasnen 3. ®akTopbl, BIUAONIIHE
HAa TOYHOCTb U3MepeHus
KOJOBBIX M (pa30BbIX
NCEeBA0AAILHOCTE 1 METOAbI HX
KOMIIEHCAIluH

42

38

Tema 3.1. [lorpemnoctu yacoB
CI'A 1 KoCMHUYECKHX ammnapaToB
I'HCC, PHCC, SBAS

Tema 3.2. TponocdepHnas
3aJiepKKa palMOHaBUTAIIMOHHOTO
CUTHaJa

Tewma 3.3. Monocdepnas 3agepxka
paZlMOHaBUTALIMOHHOTO CUTHAJIA

7,5

0,5
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Tema 3.4. MexkaHanbHBIC 7,5 0,5 7
3aJIepKKU KOCMHUYECKUX
annaparoB ' HCC, PHCC u SBAS
U CIIyTHUKOBOW I'e0[€3U4ECKON
anmaparypsl

Tema 3.5. Bausuue 7,5 0,5 7
MHOTOJTy4€BOCTH Ha KOJIOBBIE U
(a3oBbie U3MEpEHUs
[ICEBIOAIILHOCTEN.

Tema 3.6. JlonoaHUTEILHEBIC 7,5 0,5 7
(akTOpbI, OKa3bIBAIOIINE BIUSHUE
Ha U3MepeHus (a3oBbIX
IICeBAOAATIBHOCTEH

Pa3znen 4. MeToabl 58 1 71 50| OIIK-1.2
NMO3ULHOHHPOBAHUSA 110 I1K-2.1
mmepennsm 'HCC, PHCC n
SBAS

Tema 4.1. ABTOHOMHOE 6 1 5
CTaTUYECKOE U KHHEMaTHUECKOe
MO3UIIMOHUPOBAHUE T10
mmepenusim THCC, PHCC,
SBAS.

Tema 4.2. BeicokoTouHOE 6 1 5
aBTOHOMHOE CTaTHYECKOE U
KHHEMaTH4eCKOe
MO3ULMOHUPOBAHKE (METON
«PPP») no n3mepenusm 'HCC,
PHCC, SBAS

Tema 4.3. [To3umoHUpOBaHHUE IO 6 1 5
mmepenusim ['HCC, PHCC,
SBAS ¢ npumeHeHnem
KOHTPOJIbHO-KOPPEKTUPYIOIIEH
nnpopmaruu SBAS (CIIKM,
WAAS, EGNOS, MSAS,
GAGAN, BDSBAS).

Tema 4.4. [To3uMOHUPOBAHKE TIO 8 1 7
mmepenusim ['HCC, PHCC,
SBAS ¢ npumeHeHnem
nH(pOpMaIUU CUCTEM
IUPOKO30HHOM
muddepeHnnanTbHON KOPPEKITUH
tumna «L-band» (Atlas, RTX,
OmniSTAR, StarFire, Veripos,
TerraStar, Fugro).

Tema 4.5. @akTopsl, BAUIOLINE 8 1 7
Ha TOYHOCTH aBTOHOMHOTO
MO3UIIMOHUPOBAHUS U METOBI UX
KOMITCHCAITUU

Tema 4.6. OTHOCUTENBEHOE 8 1 7
CTaTUYECKOE MO3UITMOHUPOBAHHE
o uamepenusim ['HCC, PHCC,
SBAS.
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Tema 4.7. OTHOCHTEIBLHOE
KHHEMAaTHYECKOE
MO3UIIUOHUPOBAHUE TIO
mmepenusim THCC, PHCC,
SBAS B nocto6paboTke u B
pEeXHUME PealbHOTO BPEMEHH!
(MeTonpl «KKMHEMaTHKay U
«KUHEMAaTHKa B PEATbHOM
BpemeHu / RTK»)

Tema 4.8. OTHOCUTEIBEHOE
KUHEMAaTHYECKOE
MTO3UIIMOHUPOBAHUE TIO
mmepenusim ['HCC, PHCC,
SBAS no MeTony «moaBUKHOM
0a3n»

Pa3gen 5. CnyTHuKOBas
reojie3u4ecKasi anmnaparypa u
AOMOJIHAOLIHE e€ CpeacTBa
H3MepeHn i

12

10

Tema 5.1. CoBpeMeHHBIE MOIYIIH
MO3UIIMOHUPOBAHUS 110 CUTHAJIAM
I'HCC, PHCC u SBAS u ux
OCHOBHBIE TIPOU3BOAUTENN
(HABUC, PUPB, Novatel,
Trimble, Javad, Topcon/Sokkia,
Septentrio, Hemisphere, Spectra
Precision)

Tema 5.2. Aureuns! CI'A.

OIIK-1.2
I1K-2.1

Paznen 6. TexHoaoruu
MO3UIMOHMPOBAHUSA 1O
usmepenussm 'HCC, PHCC u
SBAS

26

22

Tema 6.1. [IpenoGpaboTka
n3mepenuu no curnasiam 'HCC,
PHCC u SBAS

Tema 6.2. TexHonoruu
KMHEMaTH4€CKOrO
MO3UIIMOHUPOBAHUS B PEXKUME
peansHoro Bpemenu (RTK).

Tema 6.3. TexHOIOrNYM NOTYUYEHUS
JAHHBIX JIJIS TIOBBILICHUS
TOYHOCTH MO3UIIMOHUPOBAHUS B
pexuMe MocToOpaboTKH

Tema 6.4. TexHosoruu
KHHEMATUYECKOTO ¥ CTATHIECKOIO
OTHOCHUTEJIBHOTO
MO3UITUOHUPOBAHHUS T10
mmepenusim THCC, PHCC,
SBAS

OIIK-1.2
I1K-2.1

Pasznea 7. llpumenenne 'HCC,
PHCC u SBAS st perueHust
KJIACCHYEeCKHX 32/1a4 reo1e3uu U
BBICOKOTOYHOI HABUTAIlUH

24

20
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Tema 7.1. [Ipumenenue Merona 6 1 5
OTHOCHUTEJIBHOTO CTaTU4ECKOTO
MO3UIIMOHUPOBAHUS JIS
HOCTPOCHHUS TEOIe3NIECKUX CeTer

Tema 7.2. [lpumenenue 6 1 5
MIO3ULIMOHUPOBAHHUS 110 METOLLY
RTK nmns npousBoncTsa
TOTOrpagpuIeCcKux ChEMOK,
reoJIe3N4eCKUX U3bICKaHUM,
o0ecriedeHns1 MHKEHEPHBIX
U3BICKaHUH, IPUBA3KU U3MEPEHUI
TPAacCOUCKATENEN U BBIHOCA
00BEKTOB B HATypy

Tema 7.3. [Ipumenenune metoaa 6 1 5
OTHOCHUTEIILHOTO
KMHEMaTH4€eCKOTO
MO3UIIUOHUPOBAHUS IS
KOOPJIMHATHOW MPUBSI3KU
PE3yIbTaTOB MOOMILHOTO
JIa3epHOTr0 CKAaHUPOBAHUS,
a’po(OTOCHEMKH,
OaTuMeTpUIECKOr
3XOJIOKAIIMOHHON CHEMKH

Tema 7.4. [IpumeneHnune metona 6 1 5
OTHOCHUTEIILHOTO
KMHEMaTH4€eCKOTO
MO3UIIMOHUPOBAHUS U
MO3UIIMOHUPOBAHUS 110 METOLLY
«TIO/IBMKHOM 0a3b» ISt
OTIpe/ieNICHUs] OPUEHTALIUU U
HaBUTAIMK TPAHCTIOPTHBIX
CPEICTB U UX OTAEIBHBIX Y3JI0B
WU paboOunX TTOBEPXHOCTEH

Paznen 8. Cern 29.5| 0,5 3] 26| OIIK-1.2
au(ppepeHInAIbHBIX [IK-2.1
reojge3nvyeckKuX CTaHIUM
Tema 8.1. YcTpolicTBo 5,5 0,5 5
mddepeHnnanbHbIX
reoJe3N4SCKUX CTaHITUM

Tema 8.2. Koopnunarnoe 8 1 7
oOecIreyeHne reoie3nIeCKnx
paboT ¢ UCIIONIb30BAaHUEM CETel
CIIyTHUKOBBIX
mudepeHInanbHBIX CTaHITUI
Tema 8.3. Bupryanbhbie 8 1 7
pedepennnbie ctaniuu VRS
Tema 8.4. MexxyHapoiHasi CE€Th 8 1 7
nyHkToB [GS.
Pa3zgen 9. CneunajbHble 55| 0,5 5| OIIK-1.2
odsmacTu npumeHenuss FTHCC, [IK-2.1
PHCC u SBAS
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Tema 9.1. Knacchel TO4HOCTH U 5,5 0,5 5
o0JIacT MPUMEHEHUS PE3YJIETATOB
(bYHKUIMOHUPOBAHUSA
CIIyTHUKOBBIX CHCTEM U
[IMPOKO30HHBIX JTOTOTHEHHIA

Hroro 243 12| 20| 211

5.2. Conep:xkaHue pa3aesioB, TeM JMCHMILIMH U (JOPMBI TeKyIero KOHTPOJIA

Pazoen 1. Inobanvhvie u pezuoHanbHble CHYMHUKOGblE HAGUZAUUOHHbBIE CUCHEMbl U UX
¢ynKyuonanvusvie dononnenus

Tema 1.1. I'nobanvHble Hagueayuonnvie cnymuuxogvle cucmemsl (I JIOHACC, GPS, BDS, Galileo)

CrpykTypa, IPUHIUIEI (PYHKITMOHUPOBAHHUS, TEKYIIee COCTOSIHIE U CTEIICHb BBOJIA B SKCILTyaTaIHIO,
OTJIINYMS U OCOOEHHOCTH

Tema 1.2. Pecuonanvusie nagueayuonnvie cnymuuxosvie cucmemol (QZSS, NavIC/IRNSS)

CrpykTrypa, IpUHIUIBI (QYHKITMOHUPOBAHUS, TEKYIIEE COCTOSIHIE U CTETICHb BBOJA B AKCILTYaTaIHIo,
OTJIUYMS U OCOOEHHOCTH

Tema 1.3. @yuxyuonanvuvie Oononnenus I'HCC (CHUKM, WAAS, EGNOS, MSAS, GAGAN,
BDSBAS).

Haznauenue, npuHUMIBI (YHKIMOHUpOBaHMA, craHmaptuzauus SBAS. Cucrembl KoopauHAT |
mkansl BpeMeHy, ucnoiszyemslie HCC, PHCC, SBAS

Tema 1.4. Ilepcnexmuevl pazsumus u nianst mooepruzayuu cyuecmsyrouux ' HCC, PHCC, SBAS

HopmatuBHo-nipaBoBbeie  acnektsl mnpumeHeHus cymecrByronmx [HCC, PHCC, SBAS =nHa
teppuropun Poccuiickoit @eneparuu

Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIS

[IpakTuueckas padota

Pazoen 2. Cocmae nasuzauyuonnozo cooouwenuna u usmepenuii no cucnaram I'HCC, PHCC u
SBAS

Tema 2.1. Cuenanvt THCC, PHCC, SBAS u memoovwl pazoenenus CueHanios
Curnanst THCC, PHCC, SBAS u MeTonbl pa3/iesieHus CUTHAJIOB
Tema 2.2. Hasueauyuonnwvie cooowenus I’ HCC, PHCC

Hasnauenue, coctaB u cTpykTypa (Cymepkanp, KaJapbl, CTPAHHIIB) HABUTAIIMOHHOTO COOOIICHHUS.
Anpmanax u ademepunsl. [lapameTpbl anbmaHaxa, ddeMepHl M YacOB, BXOMAAIIME B COCTaB
HasuramuonHoro coobmenus [HCC, PHCC, SBAS
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Tema 2.3. JlanoHomephsviti KOO U MemoObl UMepeHusi KOO0BbIX NCe8000ANbHOCMEl N0 CUSHALAM
T'HCC, PHCC, SBAS

daza Hecymeil u MeToabl u3MepeHus (a3oBbIX ncepnopanbHocTeil mo curHanam 'HCC, PHCC,
SBAS. M3MepeHnust 1omiepoBCKOro CIBUra U COOTHOIICHHS] CUTHAJT IITYM.

Tema 2.4. Xpanenue uzmepenuii no cuenanam I'HCC, PHCC, SBAS
[Mponpuerapusie OWHApHBIE H TEKCTOBBIE (OpMAThl XpaHEHHS W3MEPEHHH, HCIOIb3yeMble

MIPOM3BOIUTEIISIMH CITyTHUKOBOM reone3ndeckoit ammapatypsl (CI'A), popmar RINEX
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

Hannune xoHcekTa €Ki

Pazoen 3. @akmopwl, eauaAlOwWUe HA MOYHOCHML UBMEPEHUA KOO00BbIX U  (Pa308vix
nceeo00aIbHoCmell U Memoobl UX KOMREHCayuu

Tema 3.1. Iloepewnocmu uacos CI'A u kocmuueckux annapamos ' HCC, PHCC, SBAS

OrneHka MOTPENTHOCTH YacoB MPHEMHMKA, OIICHKA MapaMeTpoOB YacoB CHYTHUKOB, (opmar «clock
RINEX)»

Tema 3.2. Tponocghepnas 3adepicka paouoHa8ueayuoOHHO20 CUSHALA
CymHOCTh M METOJIBI MOJETMPOBaHUS (MOAeH Tporochepsl U GYHKIIUHA OTOOPaKEHHS ), HCTOYHUKH

METEOPOJIOTUYECKUX MTapaMeTPOB Tporochepsbl
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Pacuetno-rpaduyeckas pabora

Tema 3.3. Honocghepnas 3a0epaicka paduoHasueayuoOHHO20 CUSHALA

CyIIHOCTh ¥ METOIBI MOJICTTUPOBAHUS (MOJECIMPOBAHHE IO MYTBTHYACTOTHBIM H3MEPEHUSIM, MOJICITH
noHochepsl W (PyHKIMM OTOOpaKEHHWS), pa3IWyus BO BIMSHUM Ha KOAOBBbIE H (ha30BBIC
TICEBIOATBHOCTH

Tema 3.4. Meowckananvnvie 3adepyxcku kocmuueckux annapamoe I'HCC, PHCC u SBAS u
CHYMHUKOBOUL 2e00e3Uu4ecKoll annapamypul

CBs3b C MOJEIMPOBAHUEM HOHOC(EPHI MO MYJIBTUYACTOTHBIM U3MEPEHHUSM, CTAOUIBHOCTh, METOJIBI
KaTHOpOBKHU, GOpMaT XpaHEHHS MTapaMeTpOB MEeKKaHAIBHBIX 3aepkek BIAS-SINEX

Tema 3.5. Bausnue muoeonyuésocmu Ha K0O08vle U (hazosvie usmepenus nces000dIbHOCMEl.

IIHOCTDH SIBJICHUSA MHOTOJIYYEBOCTH THIIBI MHOTOJIYYEBOT IPOCTPaHEHUS
C oc € OTr'OJIY4EBOCTH, Or0JIy4EBOTO acmpocTpaHe
PaIMOHABUTAIIMOHHOTO CUTHAJIA, CTIOCOOBI OCTIA0IEHUS BIUSHHSI MHOTOTY4YE€BOCTH.

Tema 3.6. Jononnumenvhvie ¢haxmopwi, oxazvleaiowue 6ausHuUe HA UMEPEHUs (DAa306biX
ncesoooaibHocme
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HNonocdepHbie cuHTHILIALINT, Ha0eT (a3b
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

Hannune xoHcekTa €Ki

Pa3zoen 4. Memoowvt nozuyuonuposanusn no uzmepenuam 'HCC, PHCC u SBAS

Tema 4.1. Aemonomuoe cmamuueckoe U KUHEMamMuyeckoe NOUYUOHUPOBAHUE NO UMEPEeHUAM
I'HCC, PHCC, SBAS.

ABTOHOMHOE€ CTaTMYECKOE U KMHEeMaTudeckoe nosunuonupoBanue no usmepenusm ['HCC, PHCC,
SBAS.

Tema 4.2. Bvicokomounoe a8MOHOMHOE CMAMuyeckoe U KUHeMamuyeckoe NOZUYUOHUPOBAHUE
(memoo «PPPy») no usmepenusm 'HCC, PHCC, SBAS

BricokoTOUHOE aBTOHOMHOE CTaTUYECKOE U KMHEMATHIECKOe Mmo3uiinonnpoBanue (Mmeron «PPPy») mo
mmepenusim ['HCC, PHCC, SBAS

Tema 4.3. Ilosuyuonuposanue no usmepenusim [I'HCC, PHCC, SBAS c¢ npumenenuem
KoHmponvHo-koppexkmupyrtower ungopmayuu SBAS (CHKM, WAAS, EGNOS, MSAS, GAGAN,
BDSBAS).

[Tosuumonupoanne  mo  m3mepenusm  [HCC, PHCC, SBAS ¢  npuMeHeHueM
KOHTpOIbHO-KOppekTupytoniel nadopmaruu SBAS (CIAKM, WAAS, EGNOS, MSAS, GAGAN,
BDSBAS).

Tema 4.4. Hosuyuonuposanue no uzmeperuam ' HCC, PHCC, SBAS ¢ npumenenuem unghopmayuu
cucmem WUPOKO30HHOU Ouppepenyuanvrot koppexyuu muna «L-bandy (Atlas, RTX, OmniSTAR,
StarFire, Veripos, TerraStar, Fugro).

[Mosunmonuposanue no usmepenusim ['HCC, PHCC, SBAS ¢ npumeHeHreM MHPOPMAIIUH CUCTEM
IIMPOKO30HHOU TuddepeHnnanbHoi koppekuun Tuna «L-band» (Atlas, RTX, OmniSTAR, StarFire,
Veripos, TerraStar, Fugro).

Tema 4.5. CDaKmopbz, eruAlowue Ha modYHocnb A6MOHOMHO20 NO3UYUOHUPOBAHUSA U Memoobl ux
KomneHcayuu

[Tapamerpsr antennsl CI'A, mapametpsl anteHH KA TTHCC, PHCC, SBAS, npunusHbie 3 dexTh
(TBEpHBIN 3€eMHOM MPUIIUB, OKCaHWYECKas Harpyska, arMochepHas Harpyska, MOJIOCHOW MPHIIHB),
¢dopmarsl ERP, OTL BLQ, ANTEX

Tema 4.6. OmnocumenvHoe cmamuyeckoe nosuyuoruposanue no usmeperuam I'HCC, PHCC, SBAS.

Pa3noctu m3mepeHuii, ypaBHUBaHHE 0a30BBIX JUHUHN, MOCTPOCHHE M ypaBHUBAHUE CITyTHHUKOBBIX
ceTel.

Tema 4.7. Omnocumenvnoe Kuhemamudeckoe nosuyuonuposanue no uzmepenusm I'HCC, PHCC,
SBAS 6 nocmobpabomxe u 6 pexcume peaibHO20 8pemenu (Memoobl « KUHEMAMUKAY U «KUHeMAMUKa
6 peanvrHom epemenu / RTK»)
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@®opmarel (RTCM, CMR, CMRPLUS, ROX, RTD) u meronsl mepenaun auddepeHnnanbHbIx
nornpaBok (YKB, TCP/IP, NTRIP), cet mocTOSIHHO OeHCTBYIOIUX 0a30BBIX CTAHIIMA, MONpPaBKH
SSR.

Tema 4.8. Omnocumenvnoe Kunemamudeckoe nosuyuonuposanue no uzmepenusm I'HCC, PHCC,
SBAS no memooy «noosudxcuou 6azol»

OmnpeneneHne Kypca 1 OpUEHTalMH 0OBEKTOB B IPOCTPAHCTBE.
Texymuii KOHTPOJIb

Bun (hopma) konTpoOss

Hannune xoHcekTa JeKIUi

Pazoen 5. Cnymnukosas zeodezuueckas annapamypa u 00noOaHAOuWUE eé CPeocmea umepeHuil

Tema 5.1. Cospemennvie mooynu nozuyuornupoganus no cuexairam I'HCC, PHCC u SBAS u ux
ocroguvle npoussooumenu (HABUC, PUPB, Novatel, Trimble, Javad, Topcon/Sokkia, Septentrio,
Hemisphere, Spectra Precision)

YerpoiictBo coBpemenHoit CI'A. Ilmara ynpasnenus, GSM mozpem, paaunomonem, WiFi momyns,
Bluetooth, MEMS

naruuku. KiroueBble TexHuueckue xapakrepuctukun CIA. XapakTepuCTHKM TOYHOCTH, YHCIIO
KaHaJIOB, IPUHUMAEeMble CUTHAJIbI, aBTOHOMHOCTb, KJIACC MbLJIe/BIAr0o-3aliThl, AUaNa3oH pabouux
TEeMIIEpATyp

Tema 5.2. Anmennvr CIA.

VYCTpoicTBO U TEXHUUECKHE XapaKTEePUCTUKU, OTCUETHBIE TOYKU U TUNIOCKOCTH, TUIIBI TOAKIIOUEHUS,
yCTaHOBKa U oOecledeHre Tpo303alluThl. VHepluanbHble HaBUTAIIMOHHBIE CUCTEMbI, OJOMETPHI,
cBeToAaIbHOMEPHI M MX uHTerpamus ¢ CI'A.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOss

Hannune xoHcekTa JeKIUi

Pazoen 6. Texnonozuu nozuyuonuposanusn no uimepenuam F'HCC, PHCC u SBAS

Tema 6.1. Ilpeoobpabomra usmepenuu no cuenaram ' HCC, PHCC u SBAS

TexHomornu mpeaBapuUTEIHLHOM 00pabOTKM M OIEHKH KadecTBa m3MmepeHuu mo curnamam [THCC,
PHCC u SBAS, wucnoms3yemoe miasi mpenoOpaOOTKM W KOHBEPTAIIMU JIaHHBIX IMPOTPAMMHOE
o0ecrieueHue

Texymuii KOHTPOJIb

Bun (hopma) konTpoOms

PacueTtHo-rpaduueckas padora

Tema 6.2. Texnonoeuu Kunemamuuecko2o NO3UYUOHUPOBAHUSL 8 pedicume pedibHo2o epemeru (RTK).

[ToneBble KOHTpOJEPHl M HX TNpPOrpaMMHOE oOecreueHne, MporpaMMHOE oOOecreueHue,
uHTerpupoBanHoe B CI'A, ycTaHOBKa CBA3M MEXAY OINOPHOM M ONPEAEIsAeMOHl CTaHLUUSAMU AJIs
nepenaun AuddepeHnnanbHbIX TONPaBOK, (PUKCALUS pe3yIbTaTOB MO3UIIHOHUPOBAHNUS
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Tema 6.3. Texnonoeuu nonyuenus OAHHBIX OJis NOBLIUEHUS MOYHOCIU NO3ZUYUOHUPOBAHUSL 8 PEHCUME
nocmoopabomxu

[TporpamMMHOe obecriedeHre MOMYUYSHHs JAaHHBIX JJIs Mojelel Tpornochepsl 1 HOHOC(hEPhI, TOUHBIX
ademMepul W TONMPABOK YacCOB KOCMHYECKHX allaparoB, [MapaMEeTPOB AaHTEHH KOCMUYECKUX
anmnaparoB, MapaMeTpPOB BpalleHUs 3eMIIM, MEXKKAaHAJIbHBIX 3aJ€p:KEK KOCMUYECKHMX alllapaTosB,
TAHHBIX JUTSI MOJIETIEH OKeaHWYeCKOW U aTMOC(hepHON Harpy3Ku

Tema 6.4. Texnonozuu KuHeMamuyecko2o u CMamuyecko2o0 OMHOCUMENbHO20 NOZUYUOHUPOBAHUSL NO
usmepenusam ' HCC, PHCC, SBAS

[Tpumensiemoe mporpaMMHOe oOecreueHue, napaMmerpbl 00paOOTKH, MPUHLUIBI (POPMUPOBAHHS
oruéroB. Texnonorun

ABTOHOMHOTO BbICOKOTOYHOTO mno3unmonuposanus (PPP) mo m3mepenussm 'HCC, PHCC, SBAS.
[Tpumensiemoe mporpaMMHOEe oOecreueHue, napaMerpbl 00paOOTKH, MPUHUUIBI (OPMUPOBAHHS
OT4ETOB

Texymui KOHTPOJIb

Bun (hopma) konTpOms

Hannune xoHcexkTa €Ki

Pazoen 7. Ilpumenenue 'HCC, PHCC u SBAS o0na pewenusa Knaccuueckux zaoau zeooe3uu u
6bICOKOMOYHOIL HABU2AUUU

Tema 7.1. HpuMeHeHue Memooa OMHOCUMENbHO20 CMAMUYECcKo20 NO3UYUOHUPOBAHUA 0ns
nocmpoernus eeooe3uyeckux cemell

[IpoexTHpoBaHHWE CIYTHUKOBBIX CETEH, OCOOEHHOCTHM PEKOTHOCIMPOBKH MECTHOCTH, BBIOOD
MCXO/IHBIX ITYHKTOB 3aKJIAJIKU ITYHKTOB CETH, IPOM3BOJICTBA HAOIIOICHUH HA IIYHKTAX CETH, BEJCHHUE
II0JIEBOTO JKypHaja

Tema 7.2. Ilpumenenue nozuyuornuposarus no memoody RTK ons npouzsoocmea monoepaghuueckux
CbEMOK, 2e00e3UtecKUx U3bICKAHUU, 0Oecnedenusl UHIHCeHEPHbIX U3bICKAHULU, NPUBA3KU U3MepeHUll
mpaccouckameinetl U 8bIHOCA 00bLEKMO8 8 HAMypy

[Ipumenenne mosunmonupoBanus mo metoxy RTK mms mpowmsBoacTBa Tomorpadguueckux ChEMOK,
reo/Ie3NYEeCKUX U3BICKAHUN, OOECNEUeHUsT WHXKEHEPHBIX W3bICKAHUM, TPUBA3KU HU3MEPEHH
TpaccoucKaresel U BhIHOCa 00BEKTOB B HATYPy

Tema 7.3. Ilpumenenue memooa OMHOCUMENbHO20 KUHEMAMUYECKO2O NOZUYUOHUPOBAHUSA Ol
KOOPOUHAMHOU NPUBAZKU PEe3VIbMamos MOOUIbHO20 N1A3EPHO20 CKAHUPOBAHUSA, AIPOPOMOCHEMKU,
bamumempuyeckoll 3X010KAYUOHHOU CbEMKU

[IpumeneHne Merona OTHOCUTEIBHOIO KMHEMAaTHYECKOTO IMO3MLUMOHUPOBAHUS Il KOOPAMHATHOU
MIPUBSI3KH PE3YABTaTOB MOOMIIBHOTO JIA3€PHOTO CKAHUPOBAHUs, a3pOPOTOCHEMKH, OaTUMETPUIECKOU
3XOJIOKAIIMOHHON CHEMKH

Tema 7.4. Ilpumenenue memooa OMHOCUMENbHO20 KUHEMAMUYECKO2O0 NOZUYUOHUPOBAHUSL U
NO3UYUOHUPOBAHUS NO MemOoOdy «NOOBUNCHOU 0a3vly 01 OnpeoeleHUs OpUeHmMayuu U Hasueayuu
MPAHCROPMHBIX CPEOCME U UX OMOEIbHLIX Y3108 Ul pabodux nogepxHocmel
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IIpuMeHeHne MeTo1a OTHOCUTEIIBHOIO KUHEMATUYECKOIO TO3ULIMOHUPOBAHUS U TIO3ULIMOHUPOBAHUS
110 METONlY «TOABMYKHOM 0a3bl» JJIs ONpeAeNICHUS OPUEHTALMU U HaBUTAIIUHN TPAHCIIOPTHBIX CPEACTB
Y MX OTJEJNbHBIX Y3JI0B WM pab0YrX MOBEPXHOCTEH

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padora

Pa3zoen 8. Cemu ougppepenyuanvnvix 2eodezuueckux cmanyuil

Tema 8.1. Yempoticmso oupgepenyuanvhvix eeooe3uteckux CmaHyull

Cern mauddepeHunanbHbIX reone3ndeckux craHiuil. denepanbHble, pPEerHOHAIBHBIE W YAaCTHBIC
cetu. Ilporpamma nu¢ppoBoit sxoHOMUKM P®. I[IpuHIMIBI TOCTpOEHUS U (YHKIHMOHHUPOBAHHS
i depeHnIranbHbIX CTaHIUH

Tema 8.2. Koopounammnoe obecneuenue eeode3uueckux pabom ¢ UCHOAb308AHUEM cemell
CNYMHUKOBbIX OUppepenyuanorHvix Cmanyuti

KoopauaatHOe oOecneueHne Treofe3nueckux padOT ¢ HCHONb30BaHUEM CETel CITyTHUKOBBIX
mudepeHInanbHBIX CTAaHITUI

Tema 8.3. Bupmyanvusie peghepenynvie cmanyuu VRS
®opwmarsl nepenaun gaHHbIXx NTRIP, MAC, cereBble pelieHus
Tema 8.4. Mesicoynapoonas cemov nynkmos IGS.

MexryHapoaHas ceTb myHKTOB IGS.
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[IpakTuueckas pabora

Pazoen 9. Cneyuanvusvie oonacmu npumenenus FHCC, PHCC u SBAS

Tema 9.1. Knaccet mounocmu u obnacmu npumeHeHus pe3yromamos @OYHKYUOHUPOBAHUS
CNYMHUKOBBIX CUCTNEM U WUPOKO3OHHBIX OONONIHEHULL

PabGotel Ha menbde, MO3UIMOHUpPOBAHWE HEPTE- W Ta30MPOBOJOB, JUHUN 3JIEKTporepenaad,
TOPOXKHOW ~ MH(PPACTPYKTYpBI, KOHTPOJIb COCTOSHUS ~ PEIbCOBOTO  IYTH, JTUHAMHYECKOTO
MPOCTPAHCTBEHHOTO TIOJIOKEHHS TIOJIBIYKHOTO COCTaBa, KOOPIMHATHOE 00eCIIeueHUE CTPOUTEIBHBIX
paboT, BBICOKOTOUHBI MOHUTOPUHT Je(OpMaInii HHKEHEPHBIX COOPYKCHUH B pEaIbHOM BPEMEHHU.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Hannune xoHcekTa €Ki

6. Ilopsanok nmpoBeeHusi MPOMEKYTOUHOM aTTeCTANUMN
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[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Ipomedscymounas ammecmayus: IK3ameH, 4-5 1emHsIsi ceccusl.

DK3aMeH MPOBOJUTCS B BHJIE TECTUPOBAHUS C BBHICTABICHHEM OLEHKHU IO MATHOAJUIHLHOMN IIKane U
MpeIHa3HauYeH ISl MPOBEPKU YPOBHSI OCBOCHHUS CTYyJEHTaMH y4yeOHOro Marepuaia JUCIHUILIUHBI B
nmoJiHoM oObeMme. TecT BKIIOYaeT BOMPOCHI Pa3IMYHBIX (OpMaATOB (3aKPBITHIE C BHIOOPOM OTBETA,
OTKPBITBIE C KpPaTKUM OTBETOM, 3aJaHMsI Ha COOTBETCTBHME M T.JI), OXBaThIBAIOIIME BCE pa3/ieibl
paboueii mporpamMmBsl.

Kpurepuu oniennBanus:

«Otuuno» (5) — 90-100% npaBUIbHBIX OTBETOB;

«Xopomo» (4) — 75-89%;

«YnoBnerBoputenbHo» (3) — 60—74%:;

«HeynosnetBoputenbHo» (2) — Menee 60%.

DK3aMEHAIlMOHHOE TECTUPOBAaHHWE MOXKET TPOBOJUTHCS B O4YHOM (¢dopMe (B ayIuTOpUH C
HCIIOJIb30BaHUEM KOMIIBIOTEPOB) JUOO B JHUCTAHIIMOHHOM (opmare uepe3 CUCTEMY DJIEKTPOHHOTO
oOyuenus. [IpogomKUTEeTbHOCTD SK3aMeHa YCTaHABIMBAETCA MIPENoAaBaTesieM, HO He rpeBbiimaeT 60
MUHYT.

[lepen HauanoM TECTHPOBAHUS CTYACHTHI MOIYYAlOT MHCTPYKTAXK O MOPSAKE BBHITOJHEHUS paboThI,
npaBmwiax opopMIICHHUS OTBETOB U cucTeMe olleHuBaHUs. [IpoBepka pe3yabTaToB OCYLIECTBISIETCS
aBTomMaruyecku cpazy. CTyqeHTbl, He HaOpaBlIle MUHUMAJbHBIM MPOIEHT, MOTYT O3HAKOMUTHCS C
JOMYyIIeHHBIMU  omrOkamMu. OKOHYATEeNbHBIE OIEHKM BBICTABIAIOTCS B 3K3aMEHAIIMOHHYIO
BEJIOMOCTH U 3a4ETHYIO KHIKKY CTYJCHTA.

7. OueHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. Inobanvhvie u pezuonanbHble CHYMHUKOGblE HAGUZAUUOHHbBIE CUCHEMbl U UX
¢ynKyuonanvusie dononnenus

Koumponupyemovie U/IK: OIIK-1.2 [IK-2.1

Tema 1.4. Ilepcnexmuswt pazsumusi u nianvl mooepruzayuu cywecmsyrowux ' HCC, PHCC, SBAS
dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. N3yuenue cTpykTypsl (aitioB Habmonenuii B popmare RINEX

Pazoen 2. Cocmae nasuzauyuonnozo cooouwenuna u usmepenuii no cucnaram I'HCC, PHCC u
SBAS
Konmponupyemvie H/[K: OIIK-1.2 [IK-2.1

Tema 2.4. Xpanenue uzmepenuii no cuenanam I'HCC, PHCC, SBAS
®dopma KOHTPOJIIS/OIIEHOYHOE CPpeACTBO: Hamndne KoHCIIeKTa JeKIui

Ne 000002099 Crpanuria 16 u3 20



Bonpocsi/3ananus:

1. ITpoBepka KOHCTIIEKTA JICKITUH 1O TemaM pasfaena "CocTaB HaBUTalIMOHHOTO COOOIIEHUS U
m3mepenuii no curnasiam 'HCC, PHCC u SBAS"

Pazoen 3. @axkmopwvi, enuawuue HA MOYHOCHIL UIMEPEHUA KOOOGbIX U  (ha3oewbix
ncee000anbHoCmell U Memoobl UX KOMREHCayuu

Koumponupyemwvie U/IK: OIIK-1.2 [IK-2.1

Tema 3.2. Tponocgheprnas 3a0epoicka paouoHasueayuoOHHO20 CUCHALA
dopMa KOHTPOJISI/OTICHOYHOE CpeaCcTBO: PacueTHo-rpadudeckas padora
Bonpocsi/3ananus:

1. Beruncnenue TpornochepHoOn 3a1ePKKH

Tema 3.6. Jononnumenvhvie ¢haxmopsi, oxazvieaowjue 61usHUe HA UMEPEeHUs (DAa308biX
nceeoooanbHocmei

dopMa KOHTPOJISI/OTICHOYHOE CpeACTBO: Hamnure KoHCIIeKTa JISKITHi
Bonpocsi/3ananus:

1. IIpoBepka KOHCHEKTa JEKIMH MO TeMam pasjaena "dakTophl, BIUSIONIME HA TOYHOCTH
M3MEPEHMS KOIOBBIX U (pa30BBIX MCEBIOIATBHOCTENH U METOIBI MX KOMIIEHCAIUH"

Pazoen 4. Memoowt nozuyuonupoeanusn no uzmepenuam 'HCC, PHCC u SBAS
Koumponupyemvie M/IK: OIIK-1.2 [IK-2.1

Tema 4.8. Omuocumenvhoe xunemamuyeckoe nosuyuonuposanue no usmepenuim I'HCC, PHCC,
SBAS no memody «noodsusicHou 6azvl»

dopMa KOHTPOJISI/OIIECHOYHOE CpeacTBO: Hammume KoHCIeKTa JISKITHi
Bonpocsi/3ananus:

1. TIpoBepka KOHCHEKTa JEKIHMH MO TemaMm paszaena "Meroabsl MO3MLMOHMPOBAHUS IO
mmepenusim 'HCC, PHCC u SBAS"

Pazoen 5. Cnymnukosas zeodezuueckas annapamypa u 0OnoOaHAOuWUE eé cCPeocmea usmepeHul
Konmponupyemvie H/[K: OIIK-1.2 [IK-2.1

Tema 5.2. Aumennvr CIA.
®dopma KOHTPOJIS/OIIEHOYHOE CPpeaCcTBO: Hamndne KoHCIeKTa JeKIui
Bomnpocwi/3ananus:

1. IlpoBepka KOHCHekTa JEeKUUH 10 TemaMm pasznena CIyTHUKOBas TIeoje3udecKas
anmnaparypa U JOINOJHAOLIME €€ cpecTBa U3MEpeHU"

Pa3zoen 6. Texnonocuu nozuyuonuposanusn no usmepenuam 'HCC, PHCC u SBAS
Koumponupyemovie U/IK: OIIK-1.2 [IK-2.1

Tema 6.1. Ilpeoobpabomka usmeperuu no cuenaram ' HCC, PHCC u SBAS
dopMma KOHTPOJISI/OTICHOYHOE CpeaCcTBO: PacueTHo-rpadudeckas padbora

Tema 6.4. Texnonozuu KuHeMamuyecko2o u CMamuyecko2o0 OMHOCUMENbHO20 NOZUYUOHUPOBAHUSL NO
usmepernusm ' HCC, PHCC, SBAS

dopMa KOHTPOJISI/OIIECHOYHOE CpeacTBO: Hammume KoHCIIeKTa JISKITHi
Bonpocsi/3ananus:

1. ITpoBepka KOHCHEKTa JICKIHMM 1o TeMaMm paszzaena "TexHONOrnu mo3MIHOHMPOBAHUS I10
mmepenusim 'HCC, PHCC u SBAS"
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Paszoen 7. llpumenenue FHCC, PHCC u SBAS 0aa pewienusa Knaccuveckux 3aoau 2eooe3uu u
6bICOKOMOYHOU HABU2AUUU

Konmponupyemvie M/[K: OIIK-1.2 [IK-2.1

Tema 7.4. Ilpumenenue memooa OMHOCUMENbHO20 KUHEMAMUYECKO20 NOZUYUOHUPOBAHUS U
NO3UYUOHUPOBAHUSL NO MeMOOY «NOOBUNCHOU 6a3zvly OJis Onpedenenus OpueHmayuu U Hasueayuu
MPAHCNOPMHBIX CPEOCME U UX OMOENbHBIX Y3108 UL padOoUUx nogepxHocmel

dopma KOHTpOJIs/o1leHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocsi/3ananus:
1. IIpeoOpazoBanue pe3ynsraroB HabmoaeHui B popmar RINEX

Pazoen 8. Cemu ougpghepenyuanvuvix zeooezuueckux cmaHyuil
Konmponupyemvie H/[K: OIIK-1.2 [IK-2.1

Tema 8.4. Meoswcoynapoonas cemv nynkmos IGS.
dopma KOHTpOJIsI/O1IeHOYHOE cpeAcTBO: [IpakTHyeckas padbora
Bomnpocsi/3ananus:
1. O6paboTka KHHEMAaTHYECKUX HaOmoneHuii B mporpamMuoM nakere RTKLIB

Pazoen 9. Cneyuanvuwvie oonacmu npumenenus FHCC, PHCC u SBAS
Konmponupyemvie M/[K: OIIK-1.2 [IK-2.1

Tema 9.1. Knaccvi mounocmu u obracmu npuMeHeHus pe3yibmamos @QYHKYUOHUPOBAHUs
CHYMHUKOBBIX CUCEM U WUPOKO3OHHBIX OONONIHEHU

dopMa KOHTPOJISI/OTIICHOYHOE CpeaCTBO: Hammume KoHCIIeKTa JTIeKITHi
Bonpocsi/3ananus:

1. IIpoBepka KOHCIMEKTa JICKIIMK 10 TeMaMm pasaena "CreruanbHble 00JacTH MPUMEHEHUS
I'HCC, PHCC u SBAS"

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

4-2 nemmusan ceccus, IK3ameH
Koumponupyemwvie U/IK: OIIK-1.2 [IK-2.1
Bomnpocrei/3ananus:

1. Bausiaue wmoHocdepsl 3eMiIM Ha PacHpOCTPAaHEHHE pPAJHMOHABUTAIIMOHHBIX CUTHAJIOB
I'HCC u n3mepenue KoJoBbIX U (Pa30BbIX MCEBAOAATBHOCTEH

2. Tumpl, cocTaB W Ha3HAYCHHE AaCCUCTHpYIOMEH HWH(OpPMAIMU HCIONB3yeMOW TMpHU
nozunmonupoBanuu mo curaiam ['HCC (Mereoposiorndyeckue mapameTpbl, mapameTpbl Mojelen
noHochepsl, MekkaHabHBIC 3aaepxkku CI'A 1 T.1.)

3. Kontponsno xoppektupytomas uHpopMmanus ['HCC (auddepeHnmanbHble MOMPaBKH).
Cocrag, ¢popMaTsl U CIIOCOOBI TIEpeIaIN

4. Metoauka BbIYMCIICHUS MPUOIKEHHBIX KoopanHat norpedurens [THCC

5. IlpuHIMIIBI COBMECTHOW OOpPabOTKM HM3MEPHUTEIbHON HMH(pOpMAIUU TONYyYEHHOU NpHU
nomout CI'A, uHepumanbHbIX HaBuraumoHHbix cuctem (MHC), omoMeTpoB M Ipyrux cpeuncTtB
U3MEPEHUN
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6. [Ipumenenne CI'A my1st onipeiesieHnsi OpUEHTAIIMHA 0OBEKTOB B MTPOCTPAHCTBE

9. MatepuaJIbHO-TEXHHYECKOE H Y4eOHO-MeTOAMYeCKoe obecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEIbLHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. KynpustHoB A.O. I'mo6anbHbIe HAaBUTAlIMOHHBIE CITyTHHKOBBIE CUCTEMBI: Y4eOHOe mocodue. /
A.O. Kynpusnos. - MUNT'AuK, 2017. - 76 - Tekct: HemoCpeaACTBEHHBI.

Jlononnumenvuas numepamypa

1. [moGanpHBIC HABUTAIIMOHHBIE CITyTHUKOBBIC CUCTEMBI: yaeOHOEe Tmocobue: yuebHoe mocooue /
C. U. Bonkos, A. B. Casnun, I1. B. bapadunkwuii, C. A. Cemenos, FO. M. To6GonoB. - ['mo6ansHbIe
HaBUTAIMOHHbIE CIyTHUKOBBIE cUCTeMbl - MockBa: MHctuTyT asponaBuraumu, 2017. - 122 c. -
2227-8397. - Texcr: AJIEKTPOHHBIH. // IPR SMART: [caiT]. - URL:
https://www.iprbookshop.ru/88416.html (mara obOpamenus: 16.03.2025). - Pexxum pocryma: 1o
MOJIITUCKE

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

IIpogheccuonanvruvie 6azvi Oanubix
1. https://www.garant.ru - UadopmanimonHno-npaBoBoi moprain "[‘apant”

Pecypcor « Unmeprnem»

1. http://www.miigaik.ru - caiit MOCKOBCKOTO TrOCyIapCTBEHHOIO YHUBEPCUTETa T'€OC3UH U
kaprorpadpun (MUNT'AuK)

2. https://sdo.miigaik.ru/ -  Cucrema  OUCTAaHIMOHHOTO  00ydeHHs  MOCKOBCKOTO
rOCyIapCTBEHHOTO YHUBEPCHUTETA T€0IC3UU U KapTorpaduun

9.3. [IporpammHoe o0ecniedeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE

Ilepeuenv npoepammnozo obecneuenus
(0bHO8BNEeHUe NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3zyercs.

Ilepeuensb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue U TEXHUYECKHE CPeACTBA 00yUeHUs

JU1sl IpaKTUYECKUX 3aHATHN
HuBunyp onTuko-MeXaHU4eCKHUH - 5 IIT.
Pelika - 3 mr.
Taxeometp Soulh - 3 mt.
[lIraruB - 8 wWT.
DNEeKTPOHHBIM TEONONHT - § IIT.
HurepaktuBHas qocka - 1 mr.
WHTepakTuBHas naHens - 1 mWT.
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MenoBas nocka - 1 mr.
DNeKTpOHHBIN TaxeomeTp Trimble - 9 mT.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

OcBoenue oOydaromMcss y4eOHOH AUCHUIUIMHBL «[7100anbHble HABUTAIIMOHHBIC CITYTHHKOBBIC
CHCTEMBI» MPEAINOoIaraeT U3y4eHHue MarepuajoB JUCIHIUIMHBI HA ayJUTOPHBIX 3aHATUSAX M B XOJE
CaMOCTOSITENIbHOW palboThl. AYIUTOPHBIE 3aHATHUS MPOXOAAT B (QoOpMe JEKIHH, MPAKTUYECKUX
3anaTHil. CamocTosATenbHas paboTa BKIIOYAET Pa3HOOOpa3HBIA KOMIUIEKC BHIOB U (OpM pabOTHI
o0yyJaromxcsi.

CamocrositenpHast paborta cryneHToB (CPC) mo3Bossier mpeaMeTHO BhIpa0OTaTh AHAIUTHYECCKUE
HaBBIKH, 00ECTIEYUTh IOHUMaHUE TEOPUHU U IOPUINUECKON MPAKTUKH, O0JIee OCOZHAHHO OTHOCHUTHCS
K YpOBHIO cBoell ipodeccroHanbHOi noaroroBku. CPC criocoOCTBYeT pa3BUTHIO HX MBICTUTEIILHOM
NesITeIbHOCTH, 00ECIeyrBaeT yCBOCHHE ONPEACICHHOIO y4eOHOTro Marepuajia M IpeloCTaBIseT
HEOOXOIMMYIO TOJTOTOBKY JJISi PEIICHUS KOHKPETHBIX IMPAKTHUYECKUX 3aj]ad, BXOIAIIMX B HX
Oynymue npodeccruonanbuble 06s3anHocTH. CPC HanpaBneHa Ha obecrieueHre MHIUBUAYaTU3AIIH
IIpU U3yYEHHUH Kypca, Ha pa3BUTHE CLIOCOOHOCTEN M BOBMOXKHOCTEH, HAa IEPCOHU(DHUKAIINIO KOHTPOJIS
3a KaueCTBOM OOy4eHHUs.

[Tpu moAroToBKE K MPAKTUYECKUM 3aHATHUSAM, PYKOBOJICTBYSCH IIJIAHOM U CIIMCKOM PEKOMEHIyeMOi
JTUTEPaTypbl, HEOOXOOUMO H3YyUUTh TEMY TaK, 4TOOBI MO KKIOMY M3 HPEAJIOKEHHBIX BOIPOCOB
CTYICHT MOT JaTh Pa3BEpHYTHIH, OOCTOATEIbHBIN OTBeT. BHeaynmuTopHas camocTosATeNnbHas padoTra
CTYJCHTOB BKJIOYAET:

- paboTa Ha/l KOHCTIEKTOM JICKIIHH;

- MOJITOTOBKA K MPAKTUYECKOMY 3aHSITHIO;

- IOATOTOBKA K MpakTuieckomy 3aHsatuio ¢ MAM;

- J0pa0oTKa KOHCIEKTa JIEKIMH C TPUMEHEHHEM Y4eOHHMKA, METOJUYECKOW JIMTepaTyphl,
JOTIOJTHUTEBHOM JTUTEPATYPHI;

- moa0o0p, U3y4YeHUE, aHAIN3 U KOHCTIEKTHPOBAaHHE PEKOMEHI0BAaHHOMN JTUTEpaTyphl;

- CaMOCTOSATEIBHOE U3YUYE€HHUE OTICIBHBIX T€M, maparpados;

- MOJITOTOBKA K 9K3aMEHY.

JUist yCHenHoro OCBOSHHsI y4eOHOM TUCIMITIMHBI U JOCTHKEHHSI TOCTABICHHBIX Iiesieil He0OX0aUMO
BHUMATEJIbHO O3HAKOMHUTHCS HACTOsIEH paboueill mporpaMMbl yueOHON aucuumiiuHel. Ee moxer
NPEACTaBUTh MPETNOIaBaTeh Ha BBOJHOM JICKIIUN UM CAaMOCTOATEIBHO OOyYarOMUACS UCIIOIb3YyeT
uHpopManuio Ha opunraibHoM VHTepHeT-caiite YHUBEpCHUTETA.

Crnenyer oOpaTHTh BHMMaHHE Ha CIIMCOK OCHOBHOW M JOMONHHUTEIBHON JIMTEPaTypbl, KOTOpas
uMeeTcs B ANIEKTPOHHON OMONMOTEUHOM crcTeMe YHHBEPCHUTET, Ha MpeularaeéMble MpernoaaBaTeieM
pecypcbl HHQOPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTu MHTepHeT. DTa nHpopmanus HeoOxonuma
ISl CAMOCTOSITENIbHOW PabOThl 00Y4arOIIETOCs.

Onucanue 603modxcrnocmeit uzyuenus oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHSI CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBI HM3yYeHUEM
MOJHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUW, BHAECO- M  aAyJUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoi cpene (QUOC) ynuBepcureta. MHAMBHIyadbHBIC 3adaHUSA
MOAOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX IOCTYIMHOCTH JJii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI IS WHBATUAOB U JHUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
30POBBS pa3pabaThiBaeTCs WHANBUAYATHHO C YIETOM 0COOCHHOCTEH MCUXO()U3NIECKOTO Pa3BUTHS,
WHANBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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