MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
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PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
JTUCLUAINLIAHBI ACTPOHOMHUM U KOCMUYECKOM I'EOJIE3UU

«b1.B.06.02 KOCMHUYECKASI HABUTALIUS»
YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT
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KBanudukanus (cTerneHb) BEITYCKHUKA: OaKaJaBp
dopma oOyueHHUs: 3a09Has
I'on Habopa (mpuema Ha oOydenue): 2026
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Pa3padoruukmu:
3aBenytomwmii kadenpoit [IpukinanHoii reone3un, K.H., JOIEHT
Kynpusnos A. O.

Crapmmii npenogasareins kadenps [pukinanHoi reogesun Mopo3os

. A.

Crapmmii npenogasareins kadenps [puknannoii reonesun Kysneros

. A.

[Ipenonasarens kadenpsl [puknannoii reogesun Ilepmunos A. 0.

Pabouas mporpamMma ITUCHMILIMHBI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no mwnanpasnenuto mnoarotroBku 21.03.03 Teome3us W JUCTAHIIMOHHOE 30HAMPOBAHUE,

YTBEPKJACHHOTO MpukazoM Munooprayku ot 12.08.2020 Ne 972

CormnacoBaHue U yTBEPKACHUE

Ne | Monpasaencrne OTBeTCTBEHHOE BUO Busa Jlara, IpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 |3aounsiii hakynerer | TIpencemarens | JlurBuneHko M. B. Paccmorpeno | 21.01.2026, Ne
YueGHO-MeToau 2/26
4ECKOHN
KOMHUCCHHU
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb OCBOEHUS AMCHUIUIUHBI - IMOJy4YeHHE OOYyYaIOIIUMHCS TEOPETUYECKUX 3HAHUM B
00JIaCTH HCTIONB30BaHUS TNIOOATBHBIX M PErHOHAIBHBIX HABUTALMOHHBIX CIYTHHUKOBBIX CHUCTEM, H
X (PYHKIIMOHAJIBHBIX JONOJIHEHUH, CHCTEM IIMPOKO30HHOH anddepeHnnanbHol KOppeKIuy, a
TaK)Ke HCIOJIB30BAaHUS METOJOB M TEXHOJNIOTMH mo3unuoHupoBanus no curHaiam [HCC s
pelieHus 3a7a4 Teofie3Md M HAaBUTAllMM, a TaKXKe NPAKTHYECKUX HABBIKOB ((hOpMHpPOBAHUE) U
TOTOBHOCTH K CaMOCTOSITEJIbHOW 00paboTKe U OIpeneseHMH KOOPIUHAT MOABMKHBIX U JBHKUMBIX
oobekToB 1o curHagam ['HCC npnst pemeHus: mpuKIagHbIX 3aqad B NpodeccHoHanIbHOM cdepe
reo/Ie3Uu 1 HaBUTAIUH.

3amaun U3y4eHus TUCIUILIHHBIL:

- @opMHpOBaHHE TMOHATUH O COBPEMEHHBIX TEXHOJOTUSAX MO3UIIMOHUPOBAHUS U YCTPOHCTBE
100abHBIX U PErHOHATIbHBIX HABUTALIMOHHBIX CIIyTHUKOBBIX CHCTEM (B YaCTHOCTH, HAllMOHAILHOM
cucteMbl [JIOHACC) wux (QyHKIMOHAIBHBIX JIOMOJIHEHWHA H CHCTEM IIHPOKO30HHOMU
nuddepeHnnaIbHON KOPPEKIUH 711 pEeLIeHHs] HayYHBIX U MPAKTHUYECKUX 3a]1a4;

- OcBOCHHE HAaBBHIKOB B OOJIACTH WCIIOJIb30BaHHS TIO0ATBHBIX W PErHOHAIBHBIX HABUTAIMOHHBIX
CIIyTHHKOBBIX ~CHUCTeM, M WX (YHKIMOHAJIBHBIX JIOTIOJIHEHH, CHCTEM IIUPOKO30HHOM
muddepeHnnanTbHON KOPPEKIINH;

- IlomydeHue KOMMETEHIUW, CBS3aHHBIX C WCIOJNB30BAHUEM TJIOOANBHBIX HABHTAI[MOHHBIX
CIIYTHUKOBBIX CHUCTEM [Jid BbIIIOJIHCHHA  Pa3JIMYHBIX HAYYHBIX W HOPAKTUYCCKUX  3aadaqd
npodeccuoHaNbHON AESITeTLHOCTH,

- ®opMUpOBaHUE YMEHHUI IPUMEHSTH MOJTYYCHHBIC 3HAHUS B IPAKTUICCKON JESITCIIBHOCTH, PEIIaTh
MPaKTUYECKUE 3aJaud  COMIACHO  aJTOPUTMY  HCIIONB30BAaHUS METONOB W TEXHOJIOTHH
nozunmonrupoBanus o curHainam ['HCC nnst pemenus 3aa4 reoie3ud 1 HaBUTallvy.

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

[IK-12 Cnoco0OeH BBINONHATH KOOPAMHATHO-BPEMEHHOE M  HABUTAIMOHHOE oOecreueHune
TEPPUTOPUU

[IK-12.1 Bemonasier reoaesudeckoe obOecneuenne [JIOHACC u muddepeHmmanbHbIX
IMOICHCTEM

3name:

[IK-12.1/3u1 CrpykTypy, conepkaHie ¥ HCTOYHUKH JTAHHBIX IIOOAIBHBIX U JOKAIbHBIX
MOZIeNIel TPaBUTAIIMOHHOTO IIOJs, OONAacTH MPUMEHUMOCTH TaKHX MOJENeH s
pelIeHNs TPaKTUYECKUX 3aa4

Ymems:

[IK-12.1/¥m1 UHcnonb3oBaTh MNporpaMMbl U QJITOPUTMBI BBIUMCIEHHUS 3JEMEHTOB
IPaBUTALMOHHOIO MOJIs, IPABUIBHO IPEACTABIATH PE3YIbTAThl BEIUNCICHUM

Braoems:

[1K-12.1/HBl MaremarndeckuM anmapaTtoM MPEICTaBICHUS WCXOIHBIX MaHHBIX H
BBIYHMCIICHHS] CTCIHANBHBIX (YHKIUNA, CMOCO0aMHM HWCIOIb30BaHUS PE3YJIbTAaTOB B
WHXEHEPHO-TEOAe3UUECKUX paboTax

I1K-12.2 Onpenenser npeuu3noHHbIE TPAaBUTALMOHHBIE COCTABIISIOLINE
3uamo:

[1K-12.2/30]1 ®u3ndeckuii CMBICI XapaKTEPUCTHK, CBSI3aHHBIX C TPABUTAIMOHHBIM
MOJIEM, U CITIOCOOBI UX OIpPEIEICHUS

Ymems:
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[IK-12.2/¥m1 U3mepsATh M  BBIYUCIATH  3JIEMEHTHl  TPABUTALMOHHOTO  TIOJIA,
MHTEPIIPETUPOBATH PE3YNIBTAThl CPABHEHUS BBIYMCIECHHBIX U N3MEPEHHBIX 3HAUEHUI

Braoems:

[1K-12.2/HBl MareMaTH4eCcKuM armapaToM BBIYHCICHUS CICIHAIBHBIX (PYHKIUH,
croco0amMu MCTIOJIb30BaHUS PE3YNIBTATOB B MHKEHEPHO-Te0/Ie3MUecKuX padoTax

[IK-12.3 Pa3paGaTeiBaeT TEXHOJOTUU KOOPAWHATHO-BPEMEHHOTO ¥ HABHUTAIlMOHHOTO
obecrieueHus TEPPUTOPHI

3name:

[1K-12.3/3u] ®usudeckuii CMBICI XapaKTEPUCTHK, CBSI3aHHBIX C TPABUTAIMOHHBIM
MOJIEM, CHOCOOBI OMpPENENICHUS U YTOYHEHHsI 3JIEMEHTOB TI'PaBUTAIIIOHHOTO MO, a
TaK)Xe UX U3MEHEHUH BO BpEMEHU

Ymems:

[1K-12.3/Ym1 BusyanuszupoBaTh W HWHTEPIPETUPOBATH AIEMEHTHI TPABUTAIIMOHHOTO
MOJIsl, CPAaBHUBATh C JAHHBIMU U3 BHEITHUX UCTOYHUKOB

Braoems:

[IK-12.3/HBl IlpunsaToii TepMHUHONIOTHEH B 00JaCTH U3YYEHHS XapaKTEPUCTHK
¢u3nUecKux moseH, cnocobaMu NpeacTaBIeHUs HHpOpMaIK 0 HUX

3. MecTo aucuMiinHbl B cTpykrype OIl

Hucrunmmaa  (Moxyns) b1.B.06.02 «Kocmuueckass HaBuTamus» OTHOCHUTCS K (HOpMHpPYEMOit
y4acTHUKaMU 00pa30BaTeIbHBIX OTHOIIEHUN YacTu 00pa3oBaTeIbHONW MPOrpaMMbl U HU3ydaeTcs B
cemectpe(ax): 5.

B npoumecce wu3yyeHMs OUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIIOB  3ajad
npodeCcCHOHAIBHOW  AeATenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIs1) M BUABI Y4eOHOI padoThI

=
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(18)
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5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHLI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAINH HE YKa3bIBAIOTCS)

ast pabota
)C3YJIbTAThI
1€CCHHBIC C
CBOCHUA

HATUA
3AHATUS
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SBAS
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R IR [|[F |QO |EdacE
Pazgen 1. ImodaabHble n 22,51 05 20| IIK-12.1
peruoHaJibHble CIYTHUKOBbIE I1K-12.2
HABUIallHOHHBbIE CUCTEMBI H HX T11IK-12.3
(pyHKUIHOHAIBHBIE T0MOJHEHHUS
Tema 1.1. I'moGannHBIE U 22,51 0,5 20
pETHOHANBHBIE CITyTHUKOBEIE
HaBHTallHOHHBIC CUCTEMBI U UX
(GYHKIIMOHATBHBIE JOMOTHEHUS
Pa3gen 2. CocTaB 21,5 05 20| IIK-12.1
HABUTAaIITHOHHOTI'0 COOOIIEHHUA U I1IK-12.2
H3MEpPEeHM i M0 CUTHAJIaM IIK-12.3
I'HCC, PHCC u SBAS
Tema 2.1. CoctaB 21,51 0,5 20
HABUTAILMOHHOIO COOOIIEHUS U
n3Mepenus no curnaizam ['HCC,
PHCC u SBAS
Paznen 3. ®akropsl, Bauswmue | 21,5| 0,5 20| IIK-12.1
HAa TOYHOCTh U3MepeHHs I1K-12.2
KOJOBBIX M (pa30BbIX T11IK-12.3
MCeBA0ATBLHOCTEH M METOAbI HX
KOMIIeHCAIlHH
Tema 3.1. @akTopsl, BIUSIOLINE 21,51 0,5 20
HAa TOYHOCTH U3MEPEHUS KOJJOBBIX
1 (a30BBIX TICEBAOAATBLHOCTEH U
METOJIbI MX KOMIICHCAIIUH
Pa3znen 4. MeToabl 22,5 0,5 20| TIK-12.1
MO3ULIMOHMPOBAHUSA 1O [K-12.2
usMmepennssm 'HCC, PHCC n [IK-12.3
SBAS
Tema 4.1. MeToanl 22,51 0,5 20
MO3UITMOHUPOBAHUS T10
m3Mepenusm 'HCC, PHCC u
SBAS
Paznen 5. CnyTHnkoBas 23 1 20| TIK-12.1
reoje3nyeckas annaparypa u I1K-12.2
AOMOJIHAOLIUE e€ CpeacTBa [IK-12.3
H3MepeHn i
Tema 5.1. CnyTHUKOBas 23 1 20
reojie3MdecKas anmaparypa u
JOTIOIHSAIOIINE €€ CPEeNCTBa
U3MEPEHUN
Paznen 6. Texnonorum 15 1 12| TIK-12.1
MO3ULIMOHMPOBAHUSA O [K-12.2
usMmepennsm 'HCC, PHCC n [IK-12.3
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Tema 6.1. TexHomorNM 15 1 21 12
MO3ULIMOHUPOBAHUS IO
m3mepenusm 'HCC, PHCC n
SBAS

Hroro 126 4| 10 112

5.2. Conep:xkaHue pa3aesioB, TeM JMCHMILIMH U (OPMBI TeKyIIero KOHTPOJIA

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

Tema 1.1. Ihobanvhvle u pecUOHATbHBIE CHYMHUKOBbIE HABUSAYUOHHbIE CUCTEMbl U  UX
@yHKYUOHAIbHVIE OONONHEHUS

I'moGanbHbie HaBurarmonHsle cyTHUKOBBIE cuctembl (ITIOHACC, GPS, BDS, Galileo). Ctpykrypa,
NPUHIUIB! (PYHKIIMOHUPOBAHUS, TEKYIIEe COCTOSIHUE U CTENIEHb BBOJA B SKCIUTyaTalMIO, OTINYas U
0COOeHHOCTU. PernoHaibHbIe HaBUTalMOHHBIE CcHyTHUKOBBIE cucTeMbl (QZSS, NavIC/IRNSS).
CtpykTypa, NpUHIUITEL (PYHKIIMOHUPOBAHUS, TEKYIIEe COCTOSIHUE U CTEIICHb BBOJIA B SKCILTyaTaIHIo,
ommyas u ocobennoctn. Oynkunonansueie gononaenus [HCC (CAKM, WAAS, EGNOS, MSAS,
GAGAN, BDSBAS). Ha3nauenue, npuHIMIbl (YHKIMOHHPOBAHMS, cTaHfapTuzamus SBAS.
Cucrempl koopaMHaT W 1Kaiabl BpeMmeHHu, ucnoisdyemble I'HCC, PHCC, SBAS. IlepcnekTussl
pasButus u 1ianbl MoaepHusanuu cymecrsyroumx ['HCC, PHCC, SBAS. HopmaTtuBHO npaBoBbIe
acnekTsl npuMeHeHus cyumiectBytomux ['HCC, PHCC, SBAS na Ttepputopun Poccuiickoi
denepanun.

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

Tema 2.1. Cocmas nasueayuonnozo coooujenus u usmepenus no cuenaram ' HCC, PHCC u SBAS

Curnaner THCC, PHCC, SBAS u meronsl pa3mencHusl CUTHAIOB. HaBHUTAIlMOHHBIE COOOIIEHUS
I'HCC, PHCC. Ha3nadyenue, coctaB U CTpyKTypa (Cynepkaap, Kaapbl, CTpaHHIIb) HABUTALUOHHOTO
cooOmieHusi. AnpmaHax u 3¢emepunsl. [lapameTpsl anmbmanaxa, speMepua U 4acoB BXOJIIUE B
cocraB HaBuranuonHoro coobmenuss THCC, PHCC, SBAS. [lanbHOMEpHBI KO U METOHbI
n3MepeHust kooBbix mcepnonainbHocteld mo curHanam ['HCC, PHCC, SBAS. ®a3a necyuieit u
MeTobl u3MepeHus (a3oBbix ncepnoganbHocTeil mo curnaitam 'HCC, PHCC, SBAS. M3smepenus
JOTIJIEPOBCKOTO CIBUIA U COOTHOILEHUS CUTHAN IIyM. XpaHeHue m3MepeHuil no curtanam ['HCC,
PHCC, SBAS. IlponpuerapHble OuWHapHble W TEKCTOBbIE (OpMAThl XpaHEHHUs H3MEPEHUH,
UCTIOJIb3yeMble TPOU3BOJUTEISIMH CIIyTHHKOBOW reoae3nueckor ammapatypsl (CIA), ¢opmar
RINEX.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

PacuetHo-rpaduueckas padora

Pazoen 3. @axkmopwvl, enuawuiue HA HMOYHOCHIL UIMEPEHUA KOOOGbIX U  (ha30ewbix
ncee000anbHoCmeill U Memoobl UX KOMREeHCayuu

Tema 3.1. Daxmopul, enusaOwUe HA MOYHOCMb USMEPEHUSI KOOOBbIX U (a308bIX NCe8000ANbHOCHEl
U Memoobl UX KOMneHcayuu
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ITorpemnoctu yacoB CI'A n kocmuueckux anmnaparos 'HCC, PHCC, SBAS. Ouenka norpenHoctu
4acoB MpUEMHHUKA, OLIEHKA MapaMeTpOB YacoB cIyTHUKOB, Gopmat «clock RINEX». Tponocdepnas
3aJiepKKa paJMOHABUTAIMOHHOTO curHaia. CymHOCTh M METOABl MOJAEIMPOBAaHUS (MOIEIU
Tporiochepel W QYHKIHH OTOOPAKEHUS), WCTOUYHUKH METEOPOJIOTHUECKHX  IapamMeTpoB
Tponiocdeprl. MoHocdepHas 3aaepikka pagdoOHABUTAMOHHOTO curHana. CyIIHOCTh M METOMbI
MOJICTUPOBaHUS (MOJCTUPOBAHUE I10 MYJBTYACTOTHBIM M3MEPEHUSM, MOJIETH HOHOCHEphl H
¢GyHKIMU OTOOpakeHUs), pasinyas BO BIMSHUU Ha KOJOBbIe M (Da30BbIe ICEBIONATBHOCTEH.
MexkaHanbHble 3aaepxkku kocmuueckux anmnaparos 'HCC, PHCC u SBAS u chnyTHHKOBOM
reofie3ndyeckoil ammaparypsl. CBsi3b € MOIEIHPOBAaHHEM HOHOC(HEPHOHW IO MYJIBTYACTOTHBIM
U3MEPEHUSIM, CTAaOUIIBHOCTh, METOBI KAJIMOPOBKH, (hopMaT XpaHEHHs] MapaMETPOB MEXKaHATIbHBIX
3anepxkek BIAS-SINEX. BuusHue MHOroiay4€BOCTH Ha KOJOBbIe U (pa3oBble HM3MEPEHHUs
niceBroganbHOCTeN. CyIIHOCTD SIBIEHUS MHOTOY4YEBOCTH, TUITBI MHOTOIy4€BOTO pacpOCTpaHEHHUS
paZMOHABUTALIMOHHOTO  CHTHala,  CHocoObl  ocnma®ieHuss  BIMSHUA ~ MHOTOIYYEBOCTH.
JlonoiHUTENbHBIE (aKTOPbI, OKAa3bIBAIOIINE BIUSHHE Ha U3MEpEHUs (Da30BBIX IMCEBIONATBHOCTEH.
HonocdepHblie CHUHTUIUIAINH, Ha0eT (a3bl.

Pazoen 4. Memoowt nozuyuonupoeanusn no uzmepenuam 'HCC, PHCC u SBAS

Tema 4.1. Memoowt nosuyuonupogarnus no usmeperusm I HCC, PHCC u SBAS

ABTOHOMHOE€ CTaTMYECKOE U KMHEeMaThudeckoe nosunuonupoBanue no usmepenusm ['HCC, PHCC,
SBAS. BpICOKOTOUHOE aBTOHOMHOE CTAaTHYECKOE W KUHEMATHYECKOE IMO3UITMOHMPOBAHUE (METOJ
«PPP») mo mamepenusim 'HCC, PHCC, SBAS. IMo3unmonuposanue no uamepenussm ' HCC, PHCC,
SBAS ¢ mnpuMeHeHmeM KOHTpOJbHO-KOppekTupytomen uHdopmarmuu SBAS (CAKM, WAAS,
EGNOS, MSAS, GAGAN, BDSBAS). [TozunmonupoBanue no uameperusm 'HCC, PHCC, SBAS c
pUMEeHeHneM HH(POPMAIIUU CUCTEM IIUPOKO30HHOH AuddepeHnnanbHoi koppekinn tuma «l-band»
(Atlas, RTX, OmniSTAR, StarFire, Veripos, TerraStar, Fugro). ®akTopsl, BIustONMe Ha TOYHOCTh
ABTOHOMHOTO MO3WLIMOHUPOBAHUS W METoAbl HMX KommneHcanuu. Ilapamerpbr anTeHHbl CIA,
napamerpsl anteHH KA TTHCC, PHCC, SBAS, npuwmBHbie 3)(eKTsl (TBEPABIA 36MHOU MPHUIIHB,
OKeaHWYecKasl Harpyska, arMocdepHas Harpyska, noigtocHord npuius), ¢opmarel ERP, OTL BLQ,
ANTEX. OtHocutenbHOe cTatndyeckoe nosuumonuponanue no usamepenusim ['HCC, PHCC, SBAS.
Pa3noctu m3MepeHuii, ypaBHHBaHHE 0a30BbIX JHHHM, MOCTPOEHHWE U ypaBHHUBAHUE CITyTHHUKOBBIX
cereil. OTHOCUTENIbHOE KMHEMaTHUYeCcKoe no3utimonrupoBanue no ndmepenusm 'HCC, PHCC, SBAS
B NMOCTOOPaOOTKE M B PEXUME PEaTbHOTO0 BpEMEHHU (METONIbl «KMHEMAaTHKa» M «KHHEMaTHKa B
peansHoM BpemeHu /RTK»). @opmater (RTCM, CMR, CMRPLUS, ROX, RTD) u meToas! nepeaadu
muddepennmanbapix monpaBok (YKB, TCP/IP, NTRIP), cetr mOCTOSHHO NEHWCTBYIONUX Oa30BbIX
cTaHiui, nmonpaBku SSR. OTHOCHUTENBPHOE KMHEMATHYECKOE MO3UIIMOHUPOBAHUE MO M3MEPECHUSIM
I'HCC, PHCC, SBAS no MeTtony «moaBuxHOU 0a3el»y. OnpeneneHre Kypca U OpUeHTAINN 0O0bEKTOB
B [IPOCTPAHCTBE.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Pacuetno-rpaduyeckas pabora

Pa3zoen 5. Cnymuuxosasn 2eode3uyueckas annapamypa u 00noaHAOuUE €€ CPeOCcmea usmepeHuil

Tema 5.1. Cnymuukosas ceode3udeckas annapamypa u OONOIHAWUE e€ CpedCcmaea usmepeHull
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Copemennbie moaynu nosunmonuposanus no curHaizam 'HCC, PHCC u SBAS u ux ocHOBHbIE
npousBoautenu (HABUC, PUPB, Novatel, Trimble, Javad, Topcon/Sokkia, Septentrio, Hemisphere,
Spectra Precision).YctpoiictBo coBpemennoit CI'A. [lnara ynpasnenus, GSM mozaem, paanoMonem,
WiFi monyns, Bluetooth, MEMS narumku. KiroueBsle TexHuueckue xapakrepuctuku CIA.
XapaKTepUCTUKU TOYHOCTH, YHCIO KaHAJIOB, NPUHUMAEMbIE CHUTHAJbI, ABTOHOMHOCTb, KJacc
IbLJIe/BIIAT0-3aLIUTHI, AUana3oH padounx temmneparyp. AHTeHHbl CI'A. YCTpoilcTBO U TEXHUUYECKUE
XapaKTePUCTUKU, OTCUETHBIC TOUKU U TUIOCKOCTH, TUIIBI MOAKIIOYECHHUS, YCTAHOBKA U 00ECIICUCHUN €
rpo3o3amuThl. VHepuuanbHble HAaBUTALMOHHBIE CHUCTEMBI, OJOMETPBI, CBETONATBHOMEPHl U HX
unTerpanus ¢ CI'A.

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

Tema 6.1. Texnonoeuu nosuyuonuposanus no uzmepenusim 'HCC, PHCC u SBAS

[Tpeno6padorka m3meperun no curanam ['HCC, PHCC u SBAS. TexHonoruu npenBapuTeaIbHON
00paboTku u oreHKH kadecTBa n3Mmepennu 1o curHanam 'HCC, PHCC u SBAS, ucnonb3yemoe st
npenoOpaboTKM W KOHBEpPTAIlMM  JIAaHHBIX  IpOorpaMMHOE  oOecriedeHune. TexHomoruu
KMHEMATHYEeCKOTO TO3UIMOHUpOBaHUS B pexume peanbHoro BpemeHu (RTK). IlomeBwie
KOHTPOJIEPHI U MX MPOrpaMMHOE oOeclieueHre, IporpaMMHOe OOecreueHue, UHTErPUPOBAHHOE B
CI'A, ycTaHOBKa CBSI3M MEXKAY ONOPHOM W ONpenesieMOd CTaHUMUSIMU ISl [epenayu
nuddepeHInaabHbIX  MONMPaBOK, (UKCAIUS PE3YJIbTAaTOB  MO3WIUOHUPOBAHUS. TE€XHOJOTUU
MOJTyYEHUsI JAHHBIX JI1 MOBBINIEHUS TOYHOCTH MO3UIMOHHUPOBAHUSA B PEKUME MOCTOOPAOOTKH.
[IporpamMmMHOe obecriedeHre MOMyUYeHHs JaHHBIX AJis1 Mojesel Tpornocdepsl 1 HOHOC(hEphl, TOUHBIX
sdemepul M TONMPABOK YacOB KOCMHYECKHX allaparoB, I[apaMeTpOB AHTEHH KOCMUYECKUX
afnmapaTroB, MapaMeTpoB BpALLEHHUS 3€MJIM, MEKKAHAIBHBIX 3aJlep’KeK KOCMUYECKUX allaparos,
JTAHHBIX JJI1 MOJIEJIEH OKEaHWYECKOM M arMocdepHor Harpy3ku. TeXHOJOTHH KWHEMaTHYECKOTO U
CTaTUYECKOTO0 OTHOCHUTENbHOTrO mno3uimonupoBanus 1o wusMmepenusim ['HCC, PHCC, SBAS.
[Ipumensiemoe mporpamMmMHOe oOOecIedeHue, MapaMeTphl 00paOOTKH, MPUHIUIBI (GOPMUPOBAHUS
oTu€ToB. TEeXHOJIOTMHM aBTOHOMHOTO BBICOKOTOYHOTO mosunmonupoBanusi (PPP) mo usmepenusm
I'HCC, PHCC, SBAS. Ilpumensemoe mporpammHoe oOecreueHre, mnapamMeTpsl 0o0paboTKH,
MIPUHLIMIIBI POPMHUPOBAHUS OTUETOB.

6. Ilopsaok nmpoBeeHnsI MPOMEKYTOUHOM aTTeCTALUMN

[lopsnoxk mpoBeeHMsT NPOMEKYTOUHOM  arTecTalluyd PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTHBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
MPOMEXYTOYHON aTTecTalui OOy4aroIluXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaMm OakajlaBpuaTa, HMporpaMMaM CHEIHATUTETa, MporpaMmmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O MOPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECca, MPOBEICHHS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C I[PUMEHEHHEM
SNIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeIbHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHHA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npumeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem ¢ OYyeHKoU, 5-5 1emHss CecCusl.

JuddepeHnnpoBaHHBIN 3a4€T OIIEHUBACTCS 10 MATHOATUTPHON TITKAJIE:

- 3aYTEHO C OLEHKOW «OTJIMYHO» BBICTABISETCS, €CIM OOydYarolmuiics HuMeeT DIyOoKue,
WCYEPIIBIBAIOIINE 3HAHUS B 00bEME OCBOCHHOW INMPOTpaMMBI; 3HAHHE OCHOBHOW (00s3aTebHON)
JUTEPaTypbl; JaeT MPaBUIbHBIC U YBEPEHHBIE OTBETHI, CBUACTEILCTBYIOLIUE O HATMYUU TBEPABIX
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3HAHUW U HaBBIKOB B HCIOJIb30BAaHMM TEXHUYECKUX CPEACTB; IMOJHOE, YETKOe, I'PaMOTHOE U
JIOTUYECKH CTpPOHHOE M3JIOKEHHE MaTepuajna; JEMOHCTPUpPYEeT CBOOOAHOE MpPUMEHEHHE
TEOPETUYECKUX 3HAHUM MPHU aHaU3€ MPAKTHUYECKUX BOMPOCOB;

- 3aUTEHO C OIICHKOM «XOpOIIO» BBICTABISAETCA OOydaroleMycsl B Cllydae COOIIONEHUS TeX XKe
TpebOBaHUM, HO HAJUYMUK B OTBETE OOYYaIOLIErocs MO HEKOTOPHIM MEPEUUCICHHBIM MOKa3aTesmM
HEJOCTAaTKOB NPUHLHUIHUATLHOTO XapaKTepa, 4YTO BbI3BIBACT 3aMEUYaHHUsI WJIM IONPaBKU
MIpero1aBaTeis;

- 3a4TEHO C OILICHKOH «yIOBJIETBOPUTEIHLHO» BBICTABISETCS 00ydaromeMycs B ciiydae COOMIOAeHUS
TeX e TpeOOBaHUM, HO B ClIydyae HaJWYMsl B OTBETE OIIMOOK, HEOOXOJUMOCTH CYIIECTBEHHOM
MTOMOIIM B BHJIE TIONIPABOK M HABOJSAIIUX BOIIPOCOB MPEIOaBaTes;

- HE 3a4TCHO («HE YIOBJIETBOPHUTEIBHO») — OOYJAIOIIUIICS HE CMOT OTBETUTH Ha 2/3 BOIPOCOB; HE
CIPAaBWJICS C MPAKTUYECKUM 3aJaHUEM WIIH BBIITOIHEHO MeHee 50 % MpakTU4eCKUX 3aJaHuu.

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA
Pazoen 2. Cocmae nasuzayuonnozo cooouwenuna u usmepenuii no cucnaram I'HCC, PHCC u
SBAS
Koumponupyemvie H/IK: 1IK-12.1 1IK-12.2 IIK-12.3

Tema 2.1. Cocmag Hasuzayuonnozo cooowenus u usmeperusi no cuenaram I'HCC, PHCC u SBAS
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas padora

Pazoen 4. Memoowt nozuyuonupoeanusn no uzmepenuam 'HCC, PHCC u SBAS
Koumponupyemvie H/IK: 1IK-12.1 1IK-12.2 IIK-12.3

Tema 4.1. Memoowt nosuyuonupogarnus no usmeperusm I HCC, PHCC u SBAS
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas pabora

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

5-s nemuss ceccus, 3awem ¢ oyeHKou

Konmponupyemwie H/IK: IIK-12.1 IIK-12.2 IIK-12.3

Bomnpocwi/3ananus:
1. B xako#l cucteMe KOOpAuHaT 3aJjaHbl KOOPAUHATHI CIlyTHUKOB GPS?
2. B xako#i cucteMe KoopauHar 3a1aHbl koopanHatsl ciiyTHukoB [JIOHACC?
3. Ha yto BrusieT BbIOOP KOIMYECTBA y3JI0B HHTEPIIOSAIIH?

4. Yro Takoe NpOCTPaHCTBEHHAs JIMHEHHAs 3aceuKa?

5. Kakoil MHHMManpHBI Ha0Op WCXOAHBIX JAHHBIX HEOOXOAMM JUIsl  pEIICHHS
MIPOCTPAHCTBEHHOM JIMHEWHOM 3aceuku (06e3 yuéTa MmonpaBKy 9acoB MPUEMHHUKA)?

6. Kak Tpomocdepnas 3aaepikka 3aBUCHT OT YaCTOThI HABUTAIIMOHHOTO CUTHAa?

7. OnumuTe OCHOBHBIE MIPUHIIMIIBI, 3aJI0KEHHBIE B MOiesb noHochepsl KimoOymapa?

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

Ocnoenas tumepamypa

1. CriyTHHKOBBIE METOJBI U3MEPEHMIA B Teone3nn: Yduebnoe mocodbue. Yacts 3. / E.b. Kirommus,
W.I. TaiipaGekos, E.}O. Mapkenosa, B.B. lllnanak. - MUUT'AuK, 2015. - 110 - 978-5-91188-066-8.
- TekcT: HenmocpeCTBEHHBIN.

2. Amaksn B.B. Ilpuknagnas reonesusi: TEOIE3MUECKOE OOCCIEYCHHE CTPOUTEITHHOTO
nmpou3BO/ACTBa: YueOHoe mocobue mis By30oB. / B.B. ABaksH. - 3-e u3zd., mepepalb. W AOImL. -
Axanemuueckuii [Ipoekt, 2017. - 588 c. - (Gaudeamus: bubnnoreka reome3ucra u kaprorpada). -
978-5-8291-1953-9. - TekcT: HEMOCPENCTBEHHBIN.

3. KynpusiroB A.O. I'moGanbHble HaBUTAITMOHHBIE CITYTHUKOBBIE CUCTEMBI: YdeOHOe mocobwue. /
A.O. Kynpusnos. - MUNT'AuK, 2017. - 76 - Tekct: HEemoCpeaCTBEHHBI.

Jlononnumenvuas numepamypa

1. MeToapl AMCTAaHITMOHHOTO 30HIUPOBAHMS U KOCMUYECKasi HABUTAIUS B TEXHOJIOTHUSAX TOYHOTO
semutenenusi: Monorpadwus / JI. A. lllanosanos, E. B. Uepkammuna, I1. B. Kimrormua [u ap.] - Mockaa:
I'V3, 2022. - 423 c. - 978-5-00128-957-9. - Tekcr: snexrponHsiii // M3narensctBo Jlans: [cait]. -
URL: https://e.lanbook.com/book/489446 - Pexxum mocTyma: mo MOAMHUCKe

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypcbl « AHTepHET», K KOTOPBIM 00ecneYnBaeTcst
AOCTYI 00y4AKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
1. https://www.garant.ru - UTapopmanmonHo-npaBoBoit noprain "l'apant"

Pecypcol « Unmeprem»

1. http://www.miigaik.ru - callT MOCKOBCKOTO TOCYAapCTBEHHOTO YHHUBEPCHUTETa TC€OAC3UH U
kaprorpadun (MUNT'AuK)

2. https://sdo.miigaik.ru/ - Cucrema  JUCTAaHIIMOHHOTO  OOy4YeHHST  MOCKOBCKOTO
rOCyAapCTBEHHOTO YHUBEPCUTETA Te0e3Uu U KapTorpaduu

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
NPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIEHUs HOBbIX 8ePCULL NPOSPAMMbL)

He ucnonb3yercs.

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

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

JInst mpaKTU4eCKUX 3aHSITUI
WNHtepakTruBHas q0ocka - 1 mT.
NHTepakTBHAs MaHENb - 2 MIT.

MenoBas nocka - 2 IIT.

DneKTpOHHBIN TaxeomeTp Trimble - 9 mT.
Pelika - 3 wrt.

Taxeomerp Pentax - 5 mT.
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Taxeometp Soulh - 3 mT.
[lITaTuB - 8 mir.
DJIEKTPOHHBIN TaXEOMETp - 5 IIT.

10. MeTonuyeckue ykazaHusi 10 OCBOCHHMIO IMCIUIIMHBI (MOXYJIfA)

OcBoenne oOyyaromumcsl yuyeOHONW IUCHUIUIMHBI «baruMerpuueckue ChEMKH M TEOlIe3MYECKHe
paboThl Ha 1IeNb(de» MpeArnonaracT U3yyeHrne MaTepruagoB IUCUUIUIMHBI Ha ayAIUTOPHBIX 3aHATUAX U
B XO/IE€ CAMOCTOSITETIbHOM pabOThl. AYIUTOPHBIE 3aHATHS IPOXOAAT B (hopMe JIEKUUH, TPAKTHYECKUX
3ansaTui. CaMocTosTeNbHAs paboTa BKIIOYAET pa3sHOOOPa3HbINM KOMILJIEKC BHJIOB U (HOpPM pabOTHI
00y4aromIXcs.

CamocrositenpHas pabora ctyaeHToB (CPC) mo3BosisieT mpeIMEeTHO BBIPaOOTaTh aHAJIMTHUYECKHE
HAaBbIKH, 00€CIIEYUTh MOHUMAHUE TEOPUU U IOPUIUUECKON MPAKTHKHU, O0JI€e 0CO3HAHHO OTHOCHUTHCS
K YPOBHIO cBO€i nmpodeccronanbHoi moarotoku. CPC cmocoOCTBYeT pa3BUTHIO UX MBICITHTEIBHON
NeSITeIbHOCTH, O0ECIeYuBAaeT YCBOEHHE OIPENEJICHHOr0 yuyeOHOro Marepuana MU IMpeloCTaBiseT
HEOOXOMMYIO TOATOTOBKY [UISI pPEHICHHS KOHKPETHBIX MPAKTUYECKUX 3a/ad, BXOAAIIUX B HX
oynymue npodeccuonanbubie o0si3anHocTi. CPC HampaBieHa Ha o0ecriedeHre WHIUBU Ty TH3aIlin
P U3YYEHHUH Kypca, Ha pa3BUTHE CIIOCOOHOCTEN U BO3MOXKHOCTEH, HA MEPCOHU(PUKAIINIO KOHTPOJIS
3a KaueCTBOM OOyYCHHSI.

[Ipu moAroToBKe K MPaKTUYECKUM 3aHITHUSIM, PYKOBOACTBYSCH IJIAHOM M CIIUCKOM PEKOMEHIyeMOM
JUTEpaTypbl, HEOOXOAUMO HM3YYUTh TEMY TaK, 4TOObI MO KaKIOMy W3 MIPEUIOKEHHBIX BOIMPOCOB
CTYJIEHT MOT JaTh pa3BEpHYTHII, OOCTOSATENbHBIN 0TBEeT. BHeaynuropHas camocrosTenbHas pabora
CTYJIEHTOB BKJIIOYAET:

- paboTa HaJl KOHCIIEKTOM JICKIIUU;

- IOATOTOBKA K MPAKTUYECKOMY 3aHSITHIO;

- IOJITOTOBKA K MPAaKTUYECKOMY 3aHATHIO ¢ TAM;

- J0opaboTKa KOHCIIEKTa JEKIUH C MpPUMEHEHHEM Yy4eOHUKA, METOIWYECKOW JHUTeparyphbl,
JIOTIOJIHUTENBHOM JINTEPATYPHI;

- 1o1oop, U3yUYeHHe, aHAIN3 U KOHCIIEKTUPOBaHHE PEKOMEHI0BAHHOM TUTEPaTyphl;

- CaMOCTOATEIbHOE U3yUEHHUE OTACIBHBIX TEM, aparpagos;

- IOATOTOBKA K 3K3aMEHY.

Jlj1g ycriemHoro 0CBOeHMs y4eOHOM TUCIUIUIMHBI U JOCTHKEHUS TIOCTABJICHHBIX 11eJiell He0OX0AUMO
BHHMATEJILHO O3HAKOMHUTBLCSI HACTOSIIECH paboueld mporpaMMbl y4eOHOW TUCIUIIIMHBI. Ee MoxeT
MPEJICTaBUTh TperoiaBaTeslb Ha BBOJHOW JEKIUU WM CAMOCTOSITENIbHO O0y4aromuicss UCTIOIb3yeT
nH(popmaruio Ha opunranabHoM MHTEpHET-CcaiiTe YHUBEpCUTETA.

Cnenyer oOpaTuTh BHMMAaHHE Ha CIHMCOK OCHOBHOM U JOMOJHUTEIBHOW JUTEPaTyphl, KOTOpas
MMEeTCs B AJIEKTPOHHON OMOIMOTEUHOM cucTeMe YHUBEPCHUTET, Ha Ipe/iaraeMbie MpenogaBareieM
pecypcsl HH(DOPMallMOHHO-TeIEKOMMYHHUKAIIMOHHOM cetn HTepHeT. D1a nndopmanus HeoOXoauma
JUTSI CAMOCTOSTEITLHOM paboThl 00y4JarOIIeToCs..

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonUMOCTH O0YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0pOBBSl  ayAMUTOPHBIE 3aHATHA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKIUMW, TMpPEe3eHTalldidi, BHAECO- M aAygAUOMaTepuajoB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MoAOMpPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHUIUIMHBI U1 UHBAJIUAOB U JIHUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMH
30pOBBS pa3zpaldaThiBaeTCs HHANBUAYAIBHO C YUETOM 0COOCHHOCTEH MCUX0()U3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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