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Pa3padoruukmu:
Honent kadenps! ['eonesun, k.T.H. KpaBuyk 1. M.

Pabouas mporpamMma ITUCHMILIMHBEI (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

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 |3aounsiii pakynerer | 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)
HGHL OCBOCHHUS OUCHUIIJIMHBI - KOMIIJICKCHOC OCBOCHUC CTy,Z[eHTaMI/I HpI/IHI_II/IHOB
KOOpI[I/IHaTHbIX onpeneneHHﬁ CHYTHI/IKOBI:IMI/I METOJaMHU U CpeIICTBaMI/I B Ieoc3uu u TOHOFpa(bI/II/I
321,[{3‘11/1 1/13yquH51 AUCIUITIJIINHBI:

- OCBOCHHE pPabOTHl CO CIIyTHHKOBOW ammaparypoil BO BCEX IOCTYHHBIX PEKHMaxX, HaBBIKAMH
00paboTKH pe3yabTaTOB MOJEBBIX U3MEPEHUI B CIICIIHAIM3UPOBAHHOM IPOTPAMMHOM OOECIIEUEHNH,
HaBBIKAMH TIPEJICTABICHUS HH(POPMAIINH, ITOTYYEHHOH B pe3yibTare 00pabOTKH, B 3alaHHOM BHU/IE;

- (opMHpOBaHUE TMOHATUN MO TEOPHUHM KOOPAMHATHBIX ONPEAETICHUN CITyTHUKOBBIMH METO/AMH,
cUCTeMaM KOOpJMHAT H WX KOPPEKTHOM IpeoOpa3oBaHMM, HOPMATHUBHBIX TpEOOBAHHUSAX,
COIIPOBOX/IAIOUINX MPOU3BOACTBO Pa0OT CIIyTHUKOBBIMH METOJAaMM, OCOOCHHOCTSM CO3JAHHS H
Pa3BUTHS IJIAHOBBIX M BHICOTHBIX CETEH «KIIACCUYECKUMI» METOIaMH, TEOPHIO CHCTEM KOOpAMHAT U
UX TpeoOpa3oBaHUE, TEOPUIO CHUCTEM BBICOT M HUX IpeoOpa3oBaHWE, MPUHIMIIBI CO3AAHUS U
pa3BUTHS CETEH CIYTHUKOBBIMH METOIAMH, MPUHIUIBI YPABHUTENBHBIX BBIYMCICHUHA B CETAX
MPOCTPAHCTBEHHOM TpHUIIATEPALIUH ;

- ¢QopmupoBaHue yMeHHH OIeHHBATh A(PPEKTUBHOCT, M MPUEMIIEMOCTh HCIIOIH30BAHUS
CIIyTHHKOBBIX METOJIOB JUISl PEIICHUS MOCTaBICHHBIX 3ajlad, COCTABIATH HPOEKT MPOU3BOACTBA
pabot ¢ yuyeTtoM TpeOOBaHUN HOPMATHUBHBIX JIOKYMEHTOB, IUIAHUPOBATH CITyTHUKOBBIC HAOIIOICHHUS,
BBIMOJIHATE OOpabOTKY CIIyTHHKOBBIX HAONIOACHUH, BBIOIHATH YpaBHUBAaHUE pE3YJIbTATOB
BBIUMCIICHUH, MOJTYYCHHBIX B pe3yibTare 00paboTKK 0a30BBIX JIMHUM, BHIMOIHATH MPEOOpa3OBaHUs
KOOpAMHAT TOYEK B PA3IUYHBIX CHUCTEMAaX, BBIMOJHATH OIICHKY TOYHOCTH U KauyecTBa MPOBEIEHHBIX
pabor .

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IVIAHMPYEeMbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTeIbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

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

[IK-12.1 Bemonasier reoae3udeckoe obOecnedenne [JIOHACC u muddepeHmmanbHbIX
MIOJICUCTEM

3namo:

[IK-12.1/3u1 CrpyKTypy, conep>kaHie 1 HCTOYHUKH JTAHHBIX IIOOAIBHBIX U JOKAIbHBIX

MOIIGJIGI\/'I rpaBUTAlMOHHOTO TIOJIA, obmactu MNPpUMCHUMOCTHU TaKHUX MOI[GJICI\/’I JJIsL
PCIICHHUA MMPAKTUYCCKUX 3aaa4

Yuvemo:

[IK-12.1/¥m1 UHcnonb3oBaTh MNporpaMMbl U QJITOPUTMBI BBIUMCIEHHUS 3JEMEHTOB
rPaBUTALMOHHOTO TOJIs], MPABUIIBHO MPEACTABIATh PE3YJIbTAThl BHIYUCICHUI

Brnaoemw:

[1K-12.1/HBl MaremarnueckuM anmapaTtoM MPEICTaBICHUS WCXOIHBIX MaHHBIX H

BBIUMCJICHUS CIEHUaNbHBIX (PyHKIUH, crnoco0aMy MCMHOIb30BaHUS PE3YIbTaTOB B
MH)XEHEPHO-Teo/Ie3nuecKnX padorax

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:

[IK-12.2/¥m1 U3mepsATp M  BBIYUCIATH  3JIEMEHTHl  TPABUTALMOHHOTO  TIOJIA,
MHTEPIPETUPOBATH PE3YNIBTAThl CPABHEHUS BBIYMCIECHHBIX U N3MEPEHHBIX 3HAUEHUI

Braoems:
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[IK-12.2/HBl Marematu4eckuM arnmapaTtoM BbIUYMCIEHUS CHEIMATIbHBIX (QYHKIUI,
croco0aMu MCIIOIb30BAHUS PE3YAbTATOB B HHKCHEPHO-TEOAE3NUECKUX paboTax

[1K-12.3 Pa3paOarbiBaeT TEXHOJIOTMH KOOPAMHATHO-BPEMEHHOTO W  HABUTAIMOHHOTO
o0ecreyeHus: TepPUTOPHIA

3name:

[IK-12.3/3u] ®usnueckuil CMBICT XapaKTEPUCTHK, CBS3aHHBIX C TPAaBUTAIIMOHHBIM
HOJIEM, CHOCOOBI OIpEesIeHUs] M YTOYHEHHUS SJIEMEHTOB TPABHTALMOHHOTO IOJS, a
TaK)K€ UX U3MEHEHUHN BO BpEMEHU

Ymems:

[IK-12.3/¥Ym1 Busyanu3upoBaTb M HHTEPIPETUPOBATH 3JIEMEHTHl TI'PABUTAIIMOHHOTO
10J15, CPAaBHUBATh C JaHHBIMU U3 BHEITHUX UCTOYHUKOB

Braoems:

[1K-12.3/HBl [IlpunsaToii TepMUHONOTHEH B OO0JIACTH U3YYCHHS XapaKTEPUCTHK
bu3ndecKux nojei, cnocodaMu npeacTaBiIeHUs HHOOPMAITIH O HUX

3. Mecro aucuumimHbl B cTpykrype OII

Jucuunnuna (moayns) b1.B.06./1B.01.02 «CryTHUKOBBIE HABUTAIMOHHBIE CUCTEMb» OTHOCHUTCS K
dbopMupyemMoli yyacCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH YacTh 00pa3oBaTeIbHON MPOTpaMMbl U
u3ydaercsi B cemecTpe(ax): 4.

B nmpomecce wu3ydeHMs AMCHMIUIMHBI —CTYIACHT TOTOBHTCS K PEIICHHIO THIIOB  3aaa4
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOIl padoThI

2
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5. Copep:xanue TUCUMILIMHBI (MOILYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAINH HE YKa3bIBAIOTCS)
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22|55 |5gnt
Pasnen 1. CnyTHHKOBBIE 140 4 8| 128 IIK-12.1
HABUTAlIMOHHbIE CHCTEMBbI IIK-12.2
Tema 1.1. Brenenue 17,5 0,5 1| 16| 1IK-12.3
Tema 1.2. Cuctemsl koopaunatr u | 17,5| 0,5 1| 16
Bpemenu B CPHC.
[TpeoOpaszoBaHue KOOpAUHAT U
BBICOT.

Tema 1.3. [Ipunuune! co3nanust u | 19,5| 0,5 1| 18
pa3BUTHUS CETEH KIIACCUYECKUMU
METONaMU

Tewma 1.4. [Ipunmunel co3ganust u | 15,5 0,5 1| 14
pa3BUTHS CETEH METOJIAMH,
OCHOBAaHHBIMH Ha HUCIIOJIb30BaHUH

CPHC

Tema 1.5. Meroas! ciytHukoBeix | 17,5 0,5 1| 16
HaOJIIONEHUI

Tema 1.6. McTOYHMKH OIIHOOK B 17,5 0,5 1| 16
CITyTHUKOBBIX OTIPEICICHHIX

Tema 1.7. [ToneBbie u3mMepeHust 17,5 0,5 1| 16
Tema 1.8. Kamepanbhas 17,5 0,5 1| 16
obOpaboTka

Hroro 140 4 8| 128

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

Pazoen 1. Cnymnuxkogvie HagUu2auyuOHHbBLE CUCHEMDbL

Tema 1.1. Beeoenue

[Ipenver u 3agaun nucuuIuIMHbL. OCHOBHBIE MOHSTHS, TEPMUHBI U omnpeneneHus. HasHauenue u
MPUMEHEHHE CIIyTHUKOBBIX TeXHoioruid B Tomorpaduu. IlepcriekTuBHBIE HaIpaBlICHUS.
[TpoctpancTBennas tpunarepaius B CPHC. Ctpykrypa rto6aibHBIX CUCTEM TO3UITMOHUPOBAHHS.

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

Hannune xoHcekTa JeKIUN

Tema 1.2. Cucmemot koopounam u epemenu 6 CPHC. Ilpeobpazosarue koopounam u 6blcom.

OOmme cBeieHUST O CHUCTeMax KOOpAMHAT. [IpUHIMIIBI MOCTPOCHUS TEOLEHTPUUYECKUX,
KBa3UICOLICHTPUYECKUX  CUCTEM KOOpAMHAT. I'eonesnueckue CUCTEMBl  KOOpAMHAT.
Tononenrpruueckue cucremsl koopauHar. IIpoexuun I'aycca-Kprorepa u UTM. MexnyHaponHbie
CUCTEMBI OT4e€Ta M KOOpAWHAT. Tumbl BpeMeHHU. Poib BpeMEHU B CIyTHMKOBBIX OIPENCIICHHUSX.
CTpyKTypa CHYTHUKOBBIX CHTHAJIOB. DQeMepHIbl, UX BUIbl U Ha3HaYeHUE. TOMOIEHTPUUECKUE
cucteMbl koopauHaT. Lleam wu 3amaum mpeoOpa3oBaHUs KOOpAMHAT W BBICOT. HopmaruBHBIE
JOKYMEHTBI, permiameHTHpyromue ucnons3oBanue CPHC wu cucrem KkoopAaMHAaT U BBICOT.
[IpeoOpa3oBanue NPOCTPAHCTBEHHBIX MPSIMOYTOJIBHBIX, T€OAE3MYECKUX U IUIOCKUX KOOPIWHAT.
[IpeoOpa3oBanue MeXIy pa3HOTHUIHBIMM CHCTEMaMU KOOpAMHAT. KamuOpoBKM MECTHOCTH U
JOKaJbHBIX TpeoOpa3oBaHuii. IlpeoOpazoBaHMs MEXIy TeOJE3UYECKMMU M HOPMAJIbHBIMHU
BbicoTaMu. OnpeneneHne HOPMaJbHBIX BBICOT C IIOMOLIBIO CIYTHUKOBBIX MeTonoB. llonsarne
TeOn/1a, KBa3UI€On/1a, TEILUIyPOUIa U AHOMAJIUU BBICOT.

Ne 000007543 Crpanuria 6 u3 13



Texymuii KOHTPOJIb

Bun (popma) konTpoms

PacueTtHo-rpaduueckas padora

Tema 1.3. Ilpunyunsi co30anus u pazeumust cemeti KiaccudecKumu Memooamu

[IpuHIUIIBI cO3MaHUs CETEH TPUAHTYIISLUUU U NOJUrOHOMeTpuH. I'panycHele usmepenus. Mceropus
pazButusi ['TC (I'ocymapctBennoit I'eonesnueckoit Ceru) u I'BO (I'maBHOM BbICOTHON OCHOBBI)
Kjaccuueckumu Metopamu. OrmpeneneHue mnapameTpoB auuncouga Kpacosckoro. CucteMbl
koopauHat CK-42, CK-63, CK-95 u ux 3Ha4eHne 1 0COOCHHOCTH CO3/IaHus U pa3BuTHs. bantuiickas
cucreMa koopauHar 1977 rogma. ®ytmroku. MeTonbl OmnpeAeneHus: OTMETOK BBICOT ITyHKTOB
TPUAHTYJISIUU U [TOJINTOHOMETPHH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Hannune xoHcekTa €Ki

Tema 1.4. HpI/lHL;ul’lbl CcO30aHusl U paseumius cemell Memodamu, OCHOBAHHbIMU HA UCNONTb306AHUU
CPHC

KoHuenuus pa3BuTHs ceTell CIIyTHUKOBBIMM METOAAMM U €€ OTJIMYMS OT KOHLENIUHU MOCTPOEHUs
KkjaccuueckumMu Merofamu. Hasnauenue m npuniunsl nocrpoeHus OAI'C (DynpameHTanpHOU
acTpoHoMmo-reoae3ndeckoi cetn), BI'C (BricokoTounol reonesudeckoit cetn) u CI'C (crmyTHHUKOBas
reoze3nueckas cerb). HecomracoBaHHOCTH, BO3HMKAIOIIME IIPM COBMECTHOM HCIOJIb30BaHUM
KJIACCUYECKUX M CITyTHHKOBBIX MeTOI0B. OObenuHEHHE CeTeil, MOCTPOSHHBIX C UCIOJIb30BaHHEM
CIIyTHUKOBBIX M KJIACCUYECKUX METOJOB.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

Hannune xoHcekTa €Ki

Tema 1.5. Memoowsl cnymuuxogvix Habi00eHull

AOCOIOTHBI M OTHOCHUTEIBHBIM METO/ABl CIyTHUKOBBIX HaOmtoAeHWi. [IpuHIMN w3MepeHus mo
komaM. CrocoObl pa3perieHus: KOAOBOW HEOIHO3HAYHOCTH. ATIMapaTypa, MCIOIb3YIOMas KOJOBBIC
m3Mmepennsi. [lpunnun  wm3mepenuss no ¢asze Hecymei. CnocoOsl  paspemieHus  (a3oBoit
HeoHO3HaYHOCTU. DOpPMHUpPOBaHKE U 3HAYEHHE NIEPBBIX, BTOPBIX U TPETHUX PA3HOCTEH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

Pacuetno-rpaduyeckas pabora

Tema 1.6. Mcmoynuku owub0K 8 CnymHuKo8blx onpeoeneHusx

OmmOkH, BO3HMKAIOIINE BCIEACTBHE BO3IECUCTBUS CpE/ paclpoCTpaHeHHs] CUTHaja: noHocdepa u
Tponochepa. MuoromydeBocts. Pamnonntepdepenius. dakrop nonmwkenus TouHoct DOP u ero
Buabl. OmmbOku omeparopel. bnokupoBanue curnana. MucTpymeHTanbHble ommOku. [Ilymbr
npueMHuka. PemaruBuctckue s¢dextsi. OmmOKM, BBI3BaHHBIE HECTAOWIBLHOCTHIO CTAHIAPTOB
4acTOThl M BpPEMEHU B ammaparype IMOoJib30BaTelNs, KOCMUYECKHUX almaparax M CTallMOHApHBIX
CTaHIIUAX CIICKECHUS U 00pabOTKK nH(MOpMAITHH.

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

Hannune xoHcekTa €Ki
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Tema 1.7. Ilonesvle usmepenus

Texnuka 0€30MaCHOCTH TIPH HCIIOJB30BAaHUM CIYTHUKOBOM ammaparypbl. [IpoektupoBanue
HaOmronenuid.  PexornocmupoBka MectHOocTH. [IpeamoneBoe  miiaHupoBaHWE — HAOIIONCHHIA.
Hactpoiika anmapatypsl Tonb30BaTessi Il peIIeHUs pasiIuyHbIX 3amnad. CTaTMueckue W
KHHEMaTHYeCKue pexuMbl HabOmonenuit. Mcmonp3zoBanune pexkuma RTK mms pemenus 3amadq
tonorpaduu. IlpaBuna cocrtaBieHusi abpuica B TOJEBBIX YCIoBUsAX. [IpaBuma HaOmroneHus Ha
nyHkrax ['TC

Texymui KOHTPOJIb

Bun (hopma) konTpoms

PacuetHo-rpaduueckas padora

Tema 1.8. Kamepanvuas oopabomka

[IporpaMMmHbIe KOMIUIEKCHI, UCHOIb3yeMble Al 00paboTku. MMmopT naHHBIX. DOpMaThl JaHHBIX
cnyTHUKOBBIX HaOmoneHuit. RINEX-¢popmar. Hactpoiika o0paboTku 6a30BbIX JuHU. Bapuantel
0o0paboTku 06a30BbIX JHMHUH. BpiOop mapamerpoB ypaBHuBaHHS. OCOOEHHOCTH CBOOOIHOTO
YpaBHUBAHMS U YPAaBHUBAHHS C OTPAaHMYCHHBIMH YCIOBUSMH. KaanOpoBka MECTHOCTH U JIOKAJIbHBIE
npeoOpa3oBaHus. JIKCIOPT JaHHBIX.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOms

PacuetHo-rpaduueckas padora

6. Illops1oK NpoBeIeHUsT MPOMEKYTOYHOM aATTeCTAIIUMN

[Topsimok  mpoBeAeHHS TMPOMEKYTOUHOM aTTeCTalM  pPEervIaMeHTUPYETCsS  JIOKaJIbHBIMU
HOPMAaTUBHBIMU aKTaMU YHHBEpPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrectand OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpamMmam
BBICIIIETO O0pa3oBaHHs — IporpamMmmam OakajlaBpuara, mporpamMmam CIEeHUalIUTeTa, MporpaMmam
MarucTparypbl B (peaepasbHOM TOCYIapCTBEHHOM OOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opranuzaius ¥ NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecranuu OOydyaromuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOYy4YeHUs M JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BAaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 30 u JJOT».

IIpomescymounas ammecmayus: 3auem, 4-s 1emusis ceccusl.

3a4€T MpoOBOAMTCA B BHJE OINpOCa COINIACHO BBIJABAEMOMY 3apaHEe CIHUCKY BOIIPOCOB MJIs
MOATOTOBKH K 3a4€Ty M paboTaM, BBITOJHSABIIMMCS B paMKax TEKyIIero KoHTpois. 3amaéres 1-3
Bonpoca. [lonoxuTenbHasi OLIEHKA BBICTABISAETCS, €CIM BO3MOYKHO 3a4e€CThb OTBET Ha OAMH U3
BonpocoB. IIpu mpoBeaeHMM OLIEHMBAaHUS B XOJE€ IMPOMEXYTOYHOW AaTTECTAllMU IPENOAaBaTENb
MOJKET YUUTHIBATh PE3YJIbTAThl TEKYIIETO KOHTPOJIS.

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. Cnymnuxogévie Hagu2auuOHHble CUCMEMbL
Konmponupyemwie H/IK: IIK-12.1 IIK-12.2 IIK-12.3
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Tema 1.1. Beeoenue
dopma KOHTPOJIs1/0LIEHOYHOE cpeicTBO: Hanune KOHCTIEKTa JIeKIuid
Bomnpocsi/3ananus:

1. Ilepeumcnure OCHOBHBIE 3aJadd, KOTOpble pemaer aucuuIuinHa «CIyTHHUKOBBIE
HaBUTAIIMOHHBIE CUCTEMBI», M OOBSCHHUTE, KaK CITyTHUKOBBIC TEXHOJIOTMU W3MEHMJIHM TMOAXOI K
CO3JJaHMIO TOTIOTpaPUUECKUX KapT MO CPAaBHEHHIO C KJIACCUYECKUMH METO/IaMHU.

2. OOBsICHUTE CYyTh METOJIa IPOCTPAHCTBEHHOW TPHJIATEpAIliH, JICKAIIETO B OCHOBE PabOTHI
CIyTHUKOBBIX panauoHaBuranoHHblx cucreM (CPHC). Ckonpko CHyTHUKOB MHUHHMAJIBHO
He00XOIMMO I OTpeesieHUs] KOOpIUHAT TOYKHU U oueMy?

3. HazoBure ocHoBHBIE mobanbHbIe cucTembl nozutimonupoBanus (CPHC), neiictBytomiye B
MUpPE WIM HAXOJAIINECS B CTAIUH Pa3BEPTHIBAHUS, U ONMUIINTE 000OIEHHYIO CTPYKTYpY 000N 13
HUX.

Tema 1.2. Cucmemol koopounam u epemenu 6 CPHC. Ilpeobpazosarue koopounam u 6blcom.
®dopMma KOHTPOJISI/OTICHOYHOE CpeaCcTBO: PacueTHo-rpadudeckas padora
Bonpocsi/3ananus:
1. B dYem mnpuHOMNHMAIBHOE pa3IHuUe MEXAYy TeoleHTpudecko (Hampumep, I[13-90,

WGS-84) u TomorneHTprudecKol (TOPU30HTHOM) cUcTeMOM kKoopawHat? J[s pemeHus Kakux 3a1aq
yI0OHEEe UCTIONIF30BaTh TOMOLIEHTPUICCKIE KOOPIHMHATHI?

2. IloueMy TOYHOCTb CUHXPOHM3ALMM BPEMEHU CIyTHUKA U IPUEMHHUKA KPUTUYECKU BajKHA
IUIL  CIIyTHHMKOBBIX ompeneneHuii? OObACHUTE pa3HUIy MeXIy OOpTOBBIMU 3demMepunamu
(mepenaBaeMbIMH B HABUTAIIMOHHOM COOOIIIEHUH) U TOYHBIMU 3(heMeprIaMH.

3. Uem omiMuaeTcs reoje3ndeckas BbICOTa (UIMICOMAANIBHAS) OT HOPMAaJbHOM BBICOTHI
(otHOCUTENnbHO KBasureouga)? Kakyro poiab B MX B3aMMOCBSI3M UIpaeT IOHATHE «aHOMAJIUs
BBICOTBI» (BBICOTA KBA3UT'€OMJ1a HAJl SJUTUIICOUI0M)?

Tema 1.3. punyunet co30anus u pazeumusi cemetl K1acCU4ecKumMu Memooamu
®dopma KOHTPOJIS/OIIEHOYHOE CPpeaCTBO: Hamndne KoHCIeKTa JeKIui
Bomnpocsi/3ananus:

1. OnumuTre NPUHUUINHAIBHBIE PA3IUuMsi B METOJAX MOCTPOCHHUS TIeOJe3MYECKUX CeTei
TPUAHTYJSIIUN U TOJUTOHOMETPHUH. B 4eM CyTh rpalyCHBIX U3MEPEHUU IS ompeaeneHus (HopMbl
3emu?

2. C xakoil 1IeTbI0 M Ha OCHOBE KaKUX HW3MEpPEHUU ObUT co3maH pedepeHI-AITUIICOUT
Kpacosckoro? Hazoute ocnHoBHble cucteMbl koopauHar (CK), mcmomwzoBaBmuecss B CCCP u
Poccun 1o BHEApEHUS CITY THUKOBBIX TEXHOJIOTHM.

3. Uro npunumaetcs 3a Hyab B bantuiickoil cucreme BeicoT 1977 roma? Kak nepenaBaiuch
OTMETKM BBICOT Ha MYHKTbl TPHUAHTYJSLMUA M TOJIUTOHOMETPUU 10 MOSBICHUS CITyTHUKOBBIX
MEeTO/10B?

Tema 1.4. Ipunyuner coz0anus u pazeumus cemeil Memooamu, OCHOBAHHbIMU HA UCHONb308AHUU
CPHC

dopma KOHTPOJIs1/0LIeHOYHOE cpesicTBO: Hannune KoHCTeKTa JeKIui
Bomnpocwi/3ananus:
1. B uem 3axirogaeTcsi MIaBHOE KOHUENTYaIbHOE OTIIMUNE IOCTPOEHUS T€0IE3UUECKUX CETEN
CIIyTHUKOBBIMU METOAAMHU OT KJIACCUYECKUX (HAIpUMep, OT TPUAHTYJISLUH)?
2. O6wsacuute HazHayeHue U ponb PAI'C (DyHmameHTaTbHONH acTPOHOMO-TEOIE3MUYECKOM
cetn) u BI'C (BricokoTouHOM Teone3nueckoii cetn) B obmeii crpykrype I'T'C Poccun.
3. Kakast ocHOBHas mpoOiemMa BO3HUKaeT IpPU COBMECTHOH 00paboTKe pe3ysabTaToB
CIyTHUKOBBIX M3MEPEHHMI M NaHHBIX Kiaccudyeckux ceredl (Hanpumep, CK-95), u kakue noaxoznsl
UCTIONB3YIOTCS UI UX O0bEIMHEHUS?
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Tema 1.5. Memoowvl cnymuuxogvix Habi00eHul
dopma KOHTpOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas pabora
Bomnpocsi/3ananus:

1. B uyeMm 3akitouaeTcs pasHHIA MEXIY aOCOMIOTHBIM M OTHOCHTEIBHBIM METOAaMHU
CIyTHHKOBBIX HaOmomenuii? Kakxoil u3 HuX obecreunBaeTr 0Oonee BBICOKYIO TOYHOCTB
MO3UIIMOHUPOBAHUS U ITOYEMY?

2. TlosicHuTe TPUHIMIHUATIBHYIO pa3HUIy Mexay wuMmepeHusiMu 1mo komy (C/A, P) m
u3MepeHusIMHu 1o (asze Hecymiel 4acToThl. [louemy (hazoBbie H3MEPEHHS MTOTEHIIMATBLHO TOUHEE?

3. Uto Takoe «pa3pelieHne HeoaHo3HaYHOCTH (a3ely (Ambiguity resolution) u mouemy 3T0
KJIFoueBas 3ajada Mpu MmoctoOpaboTke ¢azoBbIX u3MepeHun? [l 4ero MCmosb3yroTcs TepBbIe
(omuHApHBIC) ¥ BTOPBIC (IBOMHBIC) PA3HOCTH MTPU 00PaOOTKE CITyTHUKOBBIX HAOIIOICHUH?

Tema 1.6. Ucmounuxu oumub0ox 6 CRymHUKO8bIX ONpeesieHUsX
®dopma KOHTPOJIS/OIIEHOYHOE CPpeaCcCTBO: Hamndane KoHCIIeKTa JeKIui
Bompocsi/3ananus:

1. Kakoe BiusiHME OKa3bIBalOT MOHOC(epa U Tporocdepa Ha MPOXOXKACHUE CITyTHUKOBOTO
CHTHaJIa M KAK MUHUMH3UPOBATH 3TH OIIMOKHU MPH JIBYXYACTOTHBIX U OJJHOUYACTOTHBIX U3MEPEHHSIX ?

2. O6bwsicaute nousitue DOP (Dilution Of Precision). Yto o3nauaet napamerp PDOP u kak
B3aMMHOE PACIIOJIOKEHUE CITyTHUKOB HAa HEOOCBOJIE BIUSET HA €r0 3HaUYeHHEe?

3. IlpuBenuTe npuMepsl U OOBSICHUTE PUPOTY BOSHUKHOBEHUSI MHCTPYMEHTAIBHBIX OIIMOOK
U OIIMOOK, CBSI3aHHBIX C BIUSHUEM MECTHOCTH.

Tema 1.7. Ilonesvle usmepenus
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas padora
Bomnpocsi/3ananus:

1. Kakue ¢akroppl HEOOXOAMMO YYMTHIBATH Ha 3Tale MPEANOJICBOrO IUIAHUPOBAHHUS
HaOmofeHuit (BEIOOp OKHA HAOIIONCHUH, 3heMepuIbl, MACKU CITyTHHKOB)?

2. CpaBHHTE CTaTUUECKUN M KHHEMAaTUYECKUIl PEKUMBI CITyTHUKOBBIX HaOmoneHnit. B kakux
3ajja4ax Tonorpapum 1einecoo0pasHo NPUMEHEHUE KaXI0T0 U3 HUX?

3. Hosicaute npunnun padotsl metona RTK (Real-Time Kinematic) «crom-3ua-roy». Kakoe
o0opynoBaHrEe HEOOXOIUMO I paOOTHI B 3TOM PEKUME U I PElIeHUs KaKuX 3a7a4d OH HauOoee
s dexTuBen?

Tema 1.8. Kamepanvuas oopabomka
dopma KOHTPOJISI/OTICHOYHOE CpeacTBO: PacueTHo-rpadudeckas padora
Bonpocsi/3ananus:

1. Uto takoe popmar RINEX u s kakux 1ieneit on 6bu1 paspadoran? [louemy 3toT hopmar
Ba)KEH TPH MMOCTOOPAOOTKE JAHHBIX M3 Pa3HBIX TUIIOB TPHEMHUKOB?

2. OnuimuTe MOCIe0BaTeIbHOCTh JACHUCTBUN MpU KaMepadbHOW 00pabOTKe CITyTHHUKOBBIX
M3MEPEHHI OT UMIIOPTa «CHIPHIX» JAHHBIX J0 MOJYUYEHUS! YPaBHEHHBIX KOOPAMHAT.

3. B ueMm paznuna mMexzy cBOOOJHBIM ypaBHHBAHHEM (B CHCTEME KOOPIMHAT CITyTHUKOBOM
CeTH) W YpaBHUBAaHUEM C KECTKUMHU YCIOBUAMH ((puKcanuell KOOpAMHAT HA IMyHKTaX OMOPHOMN
cetn)? B Kakux ciydasx BBITIONHICTCS KaMHOpOBKa (JIOKamu3amusi) I Tepexofa B MECTHYIO
CHUCTEMY KOOpAHHAT?

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA
4-52 nemuss ceccus, 3auem

Konmponupyemwie H/IK: IIK-12.1 IIK-12.2 IIK-12.3
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Bonpocsl/3ananus:

1. B kakoil cuctemMe KOOpIAWHAT MPEIACTaBICHbI KOOPAMHATHI CHYTHUKOB cucteMbl GPS?
(HanmummTe aO0peBUaTYpy 3arIaBHBIMH OyKBaMH )

2. JIng yero MCHONB3YIOTCS TuddepeHIranbHble MONPaBKU NpU MO3ULIUOHUPOBAHUU IO
curnanam ['HCC?
1. 51 cCMHXpOHM3AIMK YacOB
2. lns mepenayu aabMaHaxa u OOpTOBBIX 3eMepu
3. lnsa o6Hapyxenus 6a3oBbix crannuii [HCC
4. 1na nozumonuposanus o merony RTK

3. Jlns yero wucmonb3yrorcs (aibl mapaMeTpoB BparieHus 3emun (earth orientation
parameters - EOP) npu o0paboTtke HabmoneHuii?
1. Yuér napameTpoB aHTEHH
2. Y4€r BIUsAHUS NOJSPHBIX IPUIUBOB
3. Y4ér BIUsHUS MEXKKaHAIBHBIX 3aJePiKEK
4. V4T BIUSHUS MPUIUBHBIX Y3PPEKTOB

4. Kak Ha3pIBaeTCs INPOMEKYTOK BPEMEHM MEXKIY IBYMs IOCIEIYIOIIMMU MOMEHTaMHU
¢ukcanmu uzmepenuit nmo curtagam ['HCC? (BBeauTe OTBET CTPOYHBIMH OyKBaMU paszeiisis ClOBa
OIHUM TPOOEIIOM)

5. Kak Ha3bBaeTcs CIyTHHKOBas Teoji€3MuecKas — ammaparypa, OObeAMHSIONIAs
BBIYHUCTUTENbHBIN 010K U anTeHHy [ HCC B ogHOM Kopiryce?
1. MonynbHasi aHTEHHA
2. OEM-monynb
3. uTerpupoBaHHas cucteMa
4. CmapT-aHTeHHa

6. Kaxoil meron nosunuonuposanus no curHanam ['HCC wucnonb3yercss aias nOCTpOEHUS
CIIyTHUKOBBIX I€OJI€3UYECKUX CETEN?
1. RTK
2. PPP
3. «Kunemaruka B mocToOpaboTKe»
4. «Cratuka»

7. Kaxkoit metox no3uronuposanus no curHanam ' HCC ucnonb3yroT i BBIHOCA OOBEKTOB
B Hatypy? (BBeauTe abOpeBHUaTypy 3ariiaBHBIMU JJATUHCKUMU OyKBaMu)

8. Pacmmudpyiite ab6peBuarypy «CI'A»

9. UTo M3 MEpevncCIEHHOTO HE OTHOCHUTCS K NMPEMMYILECTBAaM MOCTPOECHHUS Te€OAe3UUYECKUX
CeTel CIyTHUKOBBIM METOJOM OTHOCHUTEIBHO HMPHUMEHEHMS ONTHKO-VIEKTPOHHBIX I€OAE3UUYECKHUX
WHCTPYMEHTOB?
1. He TpeOyeTcst BUIUMOCTh MEXAY ITYHKTaMH CETH
2. 3mepeHust MOTYT MTPOU3BOIUTHCS HOUBIO U B YCIIOBUSAX 3aTPYAHEHHOM BUIMMOCTH
3. OTCyTCTBYIOT HOTPEIIHOCTH HAOIIOAATEs
4. Her HeoOxomumocTu oOecneynBaTh BUAMMOCTh HeOECHON cepbl Ha MyHKTaX Treoe3MyYecKoi
ceTu
10. Yo He sBiseTCA METOJOM BBIUNCIIEHUS ITONPAaBOK B ceTeBbIX pemeHusx RTK?
1. MeTop miIomaaHbIX MOMPaBOK
2. VRS
3. FKP
4. KAP-Es

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

Ocnognas numepamypa

1. AaronoBuu K.M. Hcnonb30BaHue CIIyTHUKOBBIX PaJHMOHABUTAIMOHHBIX CUCTEM B reozie3nn. B
2-x 1. T. 1. Monorpagus. I'OY BIIO "Cubupckas rocygapcTBeHHasi reope3ndyeckas akaaemus'". /
K.M. AmnronoBuu. - OI'VII "Kaprreouentp", 2005. - 334 - 5-86066-072-3 (1.1). - Tekct:
HEIOCPEACTBECHHBIM.

2. AntonoBuy K.M. Mcnionb30BaH#e CITyTHUKOBBIX PaJMOHABUTAIMOHHBIX CUCTEM B reoze3nu. B
2-x 1. T. 2. Monorpagus. I'OY BIIO "Cubupckas rocygapcTBeHHasi reoie3ndeckas akaaemus'. /
K.M. AmnronoBuu. - OI'VII "Kaprreouentp", 2006. - 360 - 5-86066-077-4 (1.2). - Tekct:
HEIOCPEACTBECHHBIM.

Hononnumenvnas numepamypa
1. I'epacumoB A.Il. Mecthble cuctemsl koopauHar / A.Il. T'epacumos, B.I. Hazapos. - OOO
"N3narensctBo "IIpocnekt”, 2010. - 64 - 978-5-98597-150-7. - TekcT: HENOCPEACTBEHHBIH.

2. Tenuke A.A. ImoGanmbHBIE CIYTHUKOBBIE CHCTEMBl ONPEACICHHS MECTOMOJOKEHHS U UX
npumenenne B reoxe3uu. / A.A. Tenmke, I TloGemunckmii. - 2-e¢ wu3n., mepepab. u jgom. -
W3narensctBo Kaprreonentp, 2004. - 351 - 5-86066-063-4. - TekcT: HEMOCPEACTBEHHBIH.

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"

2. www.znanium.com - KosuteKius 3eKTpOHHBIX BepCUid U3aHu (KHUT, )KypHAJIOB, CTaTe U
Tp.), CTPYIIIUPOBAHHBIX M0 TEMATUYECKUM U 1I€JIEBBIM MPU3HAKAM

Pecypcol « Unmeprem»
He ucnonb3yrores.

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUNIUHE

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

He ucnonb3zyercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

CMmenanHbIi THIT
WuTepakTuBHas maHens - 1 mr.
MapxkepHas gocka - 1 mr.
Memnosas gocka - 3 mrT.
[Ipoexrop - 1 mt.
Kponmreiin mist mpuOopos - 8 miT.
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10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 THCHHMILIMHBI (MOTYJIs)

C wenpio yCHemHoro OCBOGHHUS JAHHOTO MpeIMeTa CTyACHTY He0OXOAUMO BBIMIOJIHATH TOMAIIIHHE
paboThI O yKa3aHHBIM IPETOaBaTEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. s
Ooylee  YCHEIIHOTO  BBINOJIHEHUS  pabOTBl  CTYAEHTY  NpEeAjaracTcss  HCIOJIb30BaHHUE
y4eOHO-METOANYECKUX MaTepHuajoB, COOTBETCTBYIOIINX YKa3aHHOH TeMe.

CamocrosTenbHas paboTa CTYIEHTOB OIMCHIBACTCS U PETYIUPYETCS:

- MeroaudyeckumMu peKOMEHAALUAMU 110 JUCLIUILIAHE;
- MeronuyeckuMH pPEKOMEHIAIMSAMHM TI0 OpraHM3allid CaMOCTOSTEIbHON pPabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603modxcrnocmeit uzyuenus oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOMUMOCTH OOYUYCHHSI CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIONOJHEHBl HM3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUWi, BHAECO- M aAyOAUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoit cpene (DUOC) ynuBepcurera. MHAMBHIyaldbHBIC 3adaHUSA
MOAOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX TOCTYIHOCTH JJii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI I WHBAIUAOB U JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThiBaeTCs WHANBUAYATHHO C YIETOM 0COOCHHOCTEH MCHUXO()U3NIECKOTO Pa3BUTHS,
WHAVBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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