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Mporpammy ovcumnnuHbl paspabotan(a)(vn) AoueHT, K.H. (noueHT) Hacoipos N.A. Kacbenpa
pagnoanekTpoHukn OToeneHne paguoguankm 1 HPOPMaLMOHHbIX cucteM , lgor.Nasyrov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHMs gucumnianHbl (Moayns) BeegeHne B CnyTHUKOBbIE paanOHaBUraLMOHHBIE CUCTEMBI
SBNSIeTCS M3y4eHne NPUHLMNOB NOCTPOEHUS U PYHKLMOHNPOBAHMS rnobanbHbIX CHyTHUKOBbIX
panvoHasuraumoHHbix cuctem (CPHC). PaccmaTpurBatoTcs: obwme xapakTepucTkm CUCTEM CBSI3N C
WwyMonoAobHbIMU curHanamun; nepenada v npueM AUCKPETHbLIX COOBLLEHNIA; BOMPOCH
aBTOKOPPENSLMOHHO 06paboTkm curHanos ¢ 6onbluoii 6a3oii; pacnpocTpaHeHme
9NEeKTPOMarHUTHbIX BOMH B MOHOCADEpe 1 Tponocgepe 3eMnu.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

JNaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.0B.3 NpodeccrnoHanbHblin" 0CHOBHOW
obpaszoBartenbHoit nporpamMmbl 011800.62 Paanodursnka n 0THOCUTCS K AUCUMMIMHAM MO BbIOOpPY.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

[ns 0CBOEHNS coaepXaHns ANCUMMIMHBI HEOOX0AMMbI 3HAaHMS MO cneayowmm kypcam: "OCHOBDI
Teopuun konebaHmin", "dursmka BONHOBbLIX NpoLeccoB”, "PacnpocTpaHeHne anekTpOMarHuTHbIX BOH",
"Cratnctnyeckas pagnocumsnka”.

Kypc npenHasHadveH onsa ctyneHToB 4 Kypca, 8 cemecTp
B63.[B.3 npodeccnoHanbHbIn LUKN

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEHUNN:

Pacwucposka

LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL MU
OK‘1 2 6 6 -
(OBILEKYNIbTYPHBIE CNOCOGHOCTb K MPaBuMIbHOMY UCMONb30BAHNIO ObLEeHay HO 1
KOMMETEHLM) crneumanbHOW TepMUHONOTn

CNoCcobHOCTb K OBNageHuto 6a3oBbiMy 3HaHMSAMK B 06nacTu
OK-14 NHCPOPMATUKN 1 COBPEMEHHbBIX NHPOPMALMOHHBIX TEXHONOTUIA,
(0BLweKkynbTypHbIE NPOrpamMMHbIMU CPEACTBAMM 1 HaBblkaMy paboTbl B
KOMNeTeHLmm) KOMMbIOTEPHBIX CETSX, NCMONMb30BaHNIO 623 faHHbIX 1 PECYpPCOB
NHTepHet
ORSIS CNoCoBHOCTb NONYYNTb OPraHN3aLMOHHO-yNpaBeHYeckme
(0blWeKynbTypHbIe HABLIKN y P ynp
KOMreTeHuunn)
OK-16 CNOCOBHOCTb OBNAAEHNS OCHOBHbLIMY METOLAMUN 3ALUUTHI
(0BLekynbTypHbIE NPOW3BOACTBEHHOrO NepcoHana N HaceneHns oT BO3MOXHbIX
KOMNeTeHLmm) NOCNeacTBUiA aBapwiA, KatacTpod, CTUXMIAHBIX 6eCTBUIA
MK-2 CNocoBHOCTb NPUMEHATL Ha NpakTUKe 6a3oBble
(MpocheccmonantHbie n OcpeCCVIOHanprble HaBbIKW P
KOMMeTeHuun) P
MK-3 CNOCOBHOCTb NOHMMATbL NPUHLMMLI PaboThl 1 METOAbI
(npodheccunoHanbHble aKcnnyataumm COBPEMEHHON pagnoanekTPOHHOM 1 ONTUYECKOM
KOMNeTeHLmm) annapaTtypbl 1 06opynoBaHus
MK-4
n HOCTb UCMOMb30BaTb OCHOBHbIE METOLbI

(Tpocpsccuoramme |00CCHOCTe eransotas ooione Heros
KOMMeTeHuunn) P P
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PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

CNoCcobHOCTb K BNaeHunto KOMMbOTEPOM Ha YPOBHE OMNbITHOIo

Lncpp komneteHLUN

MK-5 nonb3oBarens, NPUMEHEHNI0 MHOPMALIMOHHbBIX TEXHONONIA

(npodheccunoHanbHble LNS peleHns 3ata4d B 06nact paanoTeEXHUKN,

KOMNeTeHLmm) pPagnoaneKkTPoOHNKN 1 pagnoguamnkm (B COOTBETCTBUN C
npocomnuaauunen)

MK-6 CNOCOBHOCTb K NPOCPeCCMOHaNbHOMY Pa3BUTUMIO 1

(MpocheccmonantHbie camopasBuTMIO B 0bnactu pa Moqjmgmm N 3NEKTPOHUKM

KOMreTeHuun) P pan P

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

TeopeTnyeckme OoCHOBbI onpeneneHns KoopagnHat ¢ NOMOLWbHO rnobanbHbIX HaBUIraUMOHHbIX
CMYTHUKOBbIX CUCTEM;

npuHUUNbl MecToornpeneneHnda Ha OCHoOBE NCMOb30BaHNEM rnobanbHblx CNYyTHUNKOBbIX
paanoHaBnrallMoOHHbIX CUCTEM. Ponb 1 OCHOBHbIE TUMbI WMPOKOMOJIOCHbIX CUrHanoB B 3TUX
cuctemax. OCHOBHblE NPUHUUMbI pacnpocTpaHeHns WNPOKOMNOJIOCHbIX panonocurHanos B
auncrneprmpyrownx cpenax. O3HakoMnTbLCS C OCHOBaMM Teopun LI,VI(*)pOBOI‘/'I CBA3N N METOOAMU
nepenavyn HenpepbiBHbIX coobLieHunin no LMOPOBbIM KaHanaM CBs3u, NpUHLUNamm agpdoekTMBHOro u
HOMeX0yCTOI7ILWIBOFO KOoOnpoBaHUA;

2. IONXeH yMeTb:

NPUMEHNTb 3aKOHbl FEOMETPUYECKON ONTUKM AN151 pacHeTa MecTONonoXeHns 06 bekTa; pewarb
HaBUrauMOoHHYt0 3a[ady NCMoNb3ys AaHHble NPUEMHUKOB paaunocurHanos ot CPHC.

3. 0OMXEeH BnageTb:

TeopeTn4HeCknmMm oCHoBaMn onpeneneHnsa kKoopgmnHat ¢ NoOMOLWbHO rnobanbHbIX HABUrALMOHHbBIX
CMNYTHUKOBbIX CUCTEM;

4. nONXeH OEeMOHCTpPUpoOBaTb CMOCOBHOCTb 1 FOTOBHOCTb:

paboTbl C COBPEMEHHBIMI METOAAMM U METOAMKAMMN NMOCTPOEHNS PErMoHanbHbIX U rnodanbHbIX
NHGPOPMALIMOHHbBIX CUCTEM.

4. CTpyKTypa U cogepxaHve AUCLUUMNINHDBI/ MOoayns
Obwas TpyA0eMKOCTb AUCLIMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 3a4eT B 8 cemecTpe.

CyMmMapHo no aucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaeTcs B 50
6annos, ntorosas coopma KoHTpons - B 50 6annos. MMHMManbHoe KONMMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa n copepxaHue ayauTopHon paboTbl No aucuMnInHe/ MOaynio
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen Henens MX TPYAOEMKOCTb Tekywwime doopmbl
N .D.VIKIIL(I.)VJIJ‘I'IVJ',I.II;HI:I/ CemecTp cemecTpa (B yacax) \{(omp(c)emp
neKuM"I'IpaK'rw-lecmeHaﬁopaToprle
3aHATUA paborbl

Tema 1. CurHansl

rnobanbHbix

HaBUTraLNOHHbIX

CNYTHMKOBbIX CUCTEM.
1) Kpatkne cseneHns 3 8 1-4 0 0 8 YCTHbIA onpoc

Teopumn.

OtHocuTenbHas

dpasoBas MaHUNynAUMS.
lMcespocnyyanHbIin ko,

Tema 2.
MNpeobpasoBaHue
koopanHart. KpaTtkme
2./cBefeHuns N3 Teopun. 8 5-6 0 0 6
Cuctema koopauHat
MN3-90. Cucrema
koopanHat WGS-84.

Tema 3.
CurHXpoHM3aLmMs WwKkan
3.|BpemeHn B rnobanbHbIX 8 7 0 0
HaBUraunoOHHbIX
CMYTHUKOBbIX CUCTEMAX.

Tema 4. OpbutanbHoe
IBVXEHNe
"IHaBUraLMOHHBbIX
CMYTHUKOB.

Tema 5. PelweHune
5.|HaBuraunoHHom 8 15 0 0 4
3agayu.

Tema 6. AnnapartHo
He3aBucuMbI popmart
6.l06MeHa 8 16-18 0 0 8
HaBUraLuoOHHbIMK
naHHbiMM RINEX.
Tema . Toroesas 3ayet
" |doopma KOHTpONnSA 8 0 0 0

NTtoro 0 0 42

YCTHbI ONpocC

4 YCTHbI Onpoc

YCTHbI ONpocC

YCTHbI Onpoc

4.2 CopepXxaHue ONCLUMIUHDI

Tema 1. CurHanbl rno6anbHbiX HaBMraLMOHHBbIX CMYTHUKOBbLIX cucTeM. Kpatkme cBepeHus U3
Teopun. OTHOCUTeNbHas cpa3soBas MaHUNynsums. Ncespocnyd4yamHbin Ko,

naboparopHasi pabora (8 yaca(oB)):

Kpatkne ceeneHus n3 teopun. OTHoCcMTENbHAs dha3oBas MmaHunynsaums. lNcesnocnyyarHbii KOA,.
NabopaTtopHas pabota €1: ?lNcesnocnyyaiHbiii kog cnyTHUkoB MTTOHACC?. NNabopaTopHas
pabota €2: ?lceBgocnyyariHblii kog cnyTHUKoB GPS?.

Tema 2. NMpeobpa3zoBaHue KoopauHat. Kpatkue csepgeHus us teopuun. Cuctema KoopauHar
N3-90. Cuctema koopanHat WGS-84.

naboparopHas pabora (6 4aca(oB)):
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Kpatkue ceeneHunsa na teopumn. Cuctema koopaunart 13-90. Cnctema koopauHat WGS-84.
NabopaTtopHas pabota €3: ?lNpeobpasoBaHne koopanHaT?

Tema 3. CVIHXpOHVI:BaLIMSI LuKan BpeMeHu B rno6anbHbIX HAaBUraALMOHHbIX CNYTHUKOBbIX
cuncrtemax.

naboparopHasi pabora (4 4aca(oB)):

Kpatkue ceeneHus na teopumn. CpegHee 38é3nHoe BpeMs. AToOMHas wkana spemeHn. Muposoe
Bpems. MnpoBoe koopanHMpoBaHHoe BpeMs. JlTabopatopHas pabota €4: ?Bpems B CNyTHUKOBbIX
pannoHaBUrauMOHHbIX cucTemax?.

Tema 4. OpbutanbHoe ABUXEHUE HaBUTraLUOHHbIX CMYTHUKOB.

naboparopHas pabora (12 yaca(oB)):

Kpatkue ceenenns ns reopun. OpbutanbHoe asuxeHne cnytHnkoB GPS. 3akoHbl Kennepa.
Opb6utanbHoe aeuxeHune cnyTHnkos NMIOHACC. PeweHne cncteMbl 06bIKHOBEHHbIX
OndodoepeHLmManbHbIX ypaBHEHWU YCNeHHbIMK MeTodamun. JlabopaTtopHas paboTa €5:
?0pbuTtanbHoe aBuxeHune cnytHnkoB GPS?. JlabopatopHas pabota €6: ?HabnioneHne CnyTHNKOB
GPS?. TabopatopHas paboTa €7: ?PeweHne cuctembl 0O6bIKHOBEHHbIX AMdbepeHLmanbHbIX
ypaBHeHuin?. JTabopaTtopHas pabota €8: ?OpbutansHoe asuxeHne cnytHmkos ITIOHACC?.
NabopaTtopHas paboTta €9 ?Mogaenb asuxeHns 1 Busyanusaums cnytHukos NOHACC n GPS?.
NabopartopHas pabota €10: ?0pbutbl cnytHukos MNMOHACC, GPS?

Tema 5. PelueHue HaBUrauMoHHOM 3apaum.

naboparopHasi pabota (4 4aca(oB)):

Kpatkue cBeneHus n3 teopun. llabopatopHas pabota €11: ?PelweHrne HaBurauMoHHOR 3anaqn?
Tema 6. AnnapaTtHO He3aBUCUMbIN ¢popmaT oOMeHa HaBUrauMoHHbIMU AaHHbIMK RINEX.
naboparopHasi pabora (8 yaca(oB)):

NabopatopHas pabota € 12: ?HasuraumoHHble goainsl RINEX gna GPS?. JlabopatopHas paboTa
©13: ?HaBuraumonHblie goansl RINEX ona FTTOHACC?. JTabopaTtopHas pabota € 14:
?HasuraunoHHble doainbl anga RINEX ons reoctaumoHapHbIX CyTHUKOB?.

4.3 CTpyKTypa 1 copepXxaHume caMoCTOsITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
N Pasnen Cemecrp| Heaens camocTosﬁeanoﬁ TpYAOeMKOCTb) ;%%%:L:‘T’:;Eggﬂn
AducumnnuHel cemecTpa pabortbl (B yacax) pa6oTLl
CTYyAOEeHTOB
Tema 1. Curnans
rnobanbHbIX
HaBUrauMOHHbIX
CMYTHUKOBbIX CUCTEM.
KpaTkume cBeneHuns m3 nogroToBska K o
1'Teopv|v|. 8 1-4 YCTHOMY OMPOCY 2 YCTHbI OnNpoc
OTHOCUTENbHasNA
goasoBas MaHUNynAaLUS.
lMcespocnyyanHbln ko4,
Tema 2.
MpeobpazoBaHune
kKoopauHart. Kpatkme
2./cBeneHns ns Eeopvu/l. 8 5-6 | OAroTOBKA K 8 YCTHbI ONpocC
CuncTema koopauHat ycTHOMYy onpocy
M3-90. Cuctema
koopaunHat WGS-84.
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
Tema 3.
CrHXpOHU3auus wkan
noaroToska K o
3.|BpemeHn B rnobanbHbIx 8 7 nggMo or? oc 6 YCTHbI ONpocC
HaBUrauMoHHbIX y y onipocy
CMYTHWKOBbIX CUCTEMAX.
Tema 4. OpbutanbHoe
BUXEHME noaroToska K o
4" 14
HaBUrauMOHHbIX 8 8 YCTHOMY OMnpocy 12 yCTHBI onpoc
CMNYTHWKOB.
Tema 5. PeweHve
- noaroToska K o
5.[HaBuraunoHHom 8 15 2 YCTHbI ONpocC
THOMY On
3agauu. yCTHOMy onpocy
Wtoro 30

5. O6pazoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

McnonbayloTcs Takme MHTepakTUBHbIE POPMbI 00y4YeHMst Kak 00CyXaeHe TeOpeTnYeCKX BONPOCOB,
npoBeaeHne HnNML-0NPOCoB, NPUMEHEHNE PON SKCMEPTOB ANS CTYAEHTOB.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMNIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. CurHanbl rno6anbHbiX HaBUraLMOHHbIX CNYTHUKOBbIX CUCTEM. KpaTKVIe cBegeHuns n3
Teopun. OTHocUTeNnbHas cpasoaaﬂ MaHUNynsauus. I'IceB.u,ocnyqalﬁHblﬁ KoA.

YCTHbIN ornpoc , npuMepHble BOMNPOCHI:

CurHanbl rnobanbHbiX HABUraLUMOHHbBIX CNYTHUKOBbLIX cucTeM. KpaTkre cBefeHUsi s Teopumn.
OTHocuTenbHas gasosast MaHunynauus. MNcesgocnyyariHbiin kod. Pe3ynbtartbl BbINOMHEHNS
NabopaTopHbix pabot €1 n &2

Tema 2. NpeobpasosaHue KoopauHat. Kpatkme ceeneHus us teopumn. Cuctema KkoopauHar
MN3-90. Cucrtema koopauHat WGS-84.

YCTHbIi ONPOC , MPUMEPHbIE BOMPOCHI:

MpeobpasoBaHne koopanHat. Kpatkue ceegeHms n3 teopmmn. Cuctema koopamHar M3-90. Cuctema
koopaunHat WGS-84. PesynbTathl BbinonHeHns JlabopatopHon paboTbl €3.

Tema 3. CI/IHXpOHVISaLI,I/ISI LuKan spemMeHun B rno6anbHbIX HAaBUraLMOHHbIX CNYTHUKOBbIX
cucremax.

yCTHbIVI ornpoc , npnMepHbie BOMNPOCHI:

CpenHee 3Bé3aHOe BpeMs. AToMHas wkana spemeHn. Muposoe Bpems. Muposoe
KOOpAMHUPOBaHHOe BpeMs. PesynbTathbl BbiNonHeHMs JlabopatopHoit paboThbl €4.

Tema 4. Op6utanbHoe ABUXEHME HaBUTraLMOHHbIX CMYTHUKOB.
YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:

OpbuTtanbHoe aBuxeHne cnytHrkoB GPS. 3akoHbl Kennepa. OpbutanbHoe ABUXEHWUE CNYTHUKOB
MOHACC. PelweHune cuctembl 06bIKHOBEHHbIX AMGEPEHLMANBHBIX YPABHEHWIA YNCTIEHHBIM
MeTogamn. Pesynbtartbl BbiNonHeHNs JlabopaTopHbix pabot €5 - €10.

Tema 5. PeLueHue HaBUrauMoHHOM 3a4auu.

YCTHbIV ONpoOC , NPUMEpPHbIE BOMPOChI:

Kpatkue cBeneHus us teopumn. Pesdynbtathl BeiNonHeHus JlabopaTopHoi pabotbl €11.

Tema 6. AnnapatHoO He3aBUCUMbIA chopmMaT o6MeHa HaBUMrauuoHHbIMK faHHbIMu RINEX.
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Mporpamma gucumnnuHel "BeegeHne B CNYTHUKOBbIE pagnoHaBuraunoHHble cuctembl”; 011800.62 Pagnogounamka; 4OUEHT, K.H. (LOLEHT)
Hacbipos U.A.

Tema . UToroBasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:
BOMPOCHI K IABOPATOPHbIM PABOTAM

NabopaTtopHas paboTa €1: "MNceBnocnyyaiHbiii kog cnyTHukos NTTOHACC".
NabopaTtopHas paboTa €2: "lNceBnocnyyaiHbii kog cnyTH1koB GPS".

. 3anmwunTe MaTtemMaTnU4eckyro npouenypy "cnoxeHue no mogynio 2".

. [pun kakux ycnoeusix "cnoxeHme no Moaynio 2" MOXHO 3aMEHUTb YMHOXEHNEM?

. Y10 Takoe ncesoocny4anHbIi curHan?

. ECTb nn pasHuua mexay ncesgocnyyanHbliM curHanom n M- nocnenosaTenbHOCTbIO?
. [Ing 4yero KOAMPYIOTCA CUrHaNbl HABUTALMOHHBIX CMYTHUKOB?

. 3anuwunTte obpasyownii nonvHoM anst curHanos cnyTtHukos MTTOHACC.

. 3anuwuTte obpasyrowme NOANHOMbI ANt CUrHaNoB cnyTHUKoB GPS.

. Kakasi cBsizb Mexay peructpamm casura, oopMUpYyoWmMm Kodbl CUrHaN0B CNYTHUKOB U
06pa3yrouw|M|/| nonMHoMamm?

9. OnNnwunTe MexaHn3M OOpPMMPOBaHNS NCEBOOCYYaNHOro koaa cnyTHukos GPS.

10. OnnwuTe mexaHmam coopmmposaHnsa M- nocnenosatenoHocTy cnyTHukos TIOHACC.
11. Yto 0603Ha4aeT NoHATME KOLOBOE pa3fefieHne cCurHanos?

12. Kak ngeHtudgpuumpytotca cnytHukn GPS?

13. Kak ngeHtudpuumpyrotca cnytHukmn NOHACC?

14. Kak noHMMaTb TepMuH "OTHOWEHWE curHan/wym"?

15. OnuwunTe napameTpbl PYHKUNN KOPPENSLNN.

0 NO O~ W =

NabopaTtopHas paboTa €3: "lNpeobpa3oBaHne koopamHat"

1. Kakne cuctembl KoopamHaT NPUMEHSIIOTCS B CMYTHUKOBbIX PaAvOHABUrauNOHHbBIX CUCTEMAXx?
2. Kakas pasHuua Mexy reoueHTpnYeckMmMm n reogesnyeckmmMm KoopanHaTamm?

3. YTo 0b60o3HayalT NOHATMSA NpaBas U neBasi CUCTEMbI KOOPANHAT?

4. Y10 0603HaYaOT NOHATUA NOABMXHASA U HEMOABUXHAA CUCTEMbI KOOpAMHAT?

5. 3anvwmnte B aHaNnMTU4ECKOM BuLE OOPMYNbl Nepexoia U3 NpoCTPaHCTBEHHON 3NMNCOMOHON
reorpagpuyeckorn CUCTEMbI B reOLLEHTPUYECKYIO domkcupoBaHHyto cuctemy (ECEF).

6. [laeTe onpeneneHne NpoCTPaHCTBEHHOMN 3NNMNCONLHON reorpaddMyeckol cucteMe KoopamHart
(UeHTp, WrpoTa, JoNroTa, BoicoTa).

7. Kak onpegenstoTcs annuncont, reova?

8. Cchopmynumpyiite onpeneneHme CUCTEMbl KOOPAMHAT, UMeloLWel MexayHapoaHoe 0603Ha4YeHme
ECEF.

9. CpopMynumpyinTe onpeneneHne cUcTemMe KoopamHaT, MmeroLlein MexayHapoaHoe obo3HaveHne
ECI.

10. [aitTe onpeneneHne TONoLEHTPUYECKON CUCTEME KOOPAMHAT (LEHT, HanpasneHns ocen).

11. Oante onpenenexue cucteme koopanHat WGS 84 (ueHT, HanpaBneHus ocein, napameTpsbl
anaMnconaa, B Kakux CNyTHUKOBbLIX PaaVNOHaBUraLNOHHBbIX CUCTEMAX SBASETCS ONOPHON).

12. Hante onpenenexve cucteme koopamHar N3 90 (ueHT, HanpaBneHns ocen, napameTpbl
annunconga, B Kakux CnyTHUKOBbLIX pagvuoHaBUraunoHHbIX CUCTEMAX SBNSETCS OMOPHON).

13. O6bsACHUTE NOHATKE "MpsiMas BUANUMOCTb".

14. 3anuwunte chopMyny nepesoaa rpanycoB, MUHYT, CEKyH[ B rpadycbl, paanaHbl; COcTaBbTe
nporpammy B Buae m- doaiina n ybeamtecb B NpaBuIbHOCTY PaboTbl NPOrpamMMbl.

15. Banuwwnte cbopmyny nepesoaa paguaH B rpagycbl, MUHYTbl, CEKYHAbI; B rpagycbl. CocTaBbTe
nporpammy B BUIe m- painna n ybeamTtechb B NpaBunbHOCTV paboTbl MPorpammb.

NabopaTtopHas paboTta €4: "BpeMsi B CNyTHMKOBbIX paAnNOHaBUraLMOHHbIX cucTeMax”

KTPOHHB H
BEPCHTET
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PermcTpaumoHHbiii Homep 6166314 oAE
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HEOFMALIMOH



Mporpamma gucumnnuHel "BeegeHne B CNYTHUKOBbIE pagnoHaBuraunoHHble cuctembl”; 011800.62 Pagnogounamka; 4OUEHT, K.H. (LOLEHT)
Hacbipos U.A.

1. YTo noHMMaeTcs noa TepMMHaMK 3BE3HOE BPEMS, UCTVHHOE 3BE€3AHOE BPEMS, CpeaHee
3BE3/[HOE BPEMS, BPEMSI HA TPUHBUYCKOM MepuanaHe ?

2. B Kakmx crnyTHUKOBbIX paAnOHaBUraLMOHHbIX CUCTEMAX U AN Yero NPUMEHSEeTCS naH-CKUn
neHb?

3. HazoBute ocHOBHbIE pyHOAMEHTaNbHbIE 3NOXWU, UCMONb3yEMble B CI'IyTHI/IKOBOI7I
paaonoHaBun-raumnin.

4. Kakve egmHuubl namepeHus BpemeHu npumensiorca 8 GPS?

5. Kakne egmHuupbl namepeHns spemeru npumeHsiorca s NNTOHACC?

6. Kakme eguHunupbl namepeHms spemeHmn npumensaotcs B EGNOS?

7. Kakme eguHuupbl namepeHns spemermn npumensiorca 8 GALILEO?

8. Yto B GPS o6o3Hauyaet nata ¢ 5. 01. 80 Ha 6. 01. 807

9. Ha ckonbko cekyHn cuctemHoe Bpemsa GPS onepexaet Bpems UTC?
10. Kakon cmbicn B [TIOHACC BknagpiBaeTcs B onpeneneHune "MoCKoBCKOe feKpeTHoe Bpe-Ms"?
11. Yto Takoe yHuBepcanbHoe BCEMUPHOE BPeEMS?

12. Yto Takoe aTtoMHOe Bpems?

13. Hanuwute popmyny, ceasbisatolwyto spems [TTOHACC v spems UTC.
14. O6BACHMTE PUINYECKMNIA CMBICT HyTaLUN.

15. Kak namensietrcs spems GPS B TeueHune Hegenu.

16. Kak nsmensietca spems 'MTOHACC B Te4yeHue CyToK.

NabopaTtopHas paboTta €5: "OpbutanbHoe OBUXeHUe cnyTHnkos GPS"

1. O6bsICHNTE 3aBUCUMOCTb M3MEHEHMS NOMNIEPOBCKON YaCcTOThbl NPW ABUXEHMUN CMYTHMKA MO
opburTe.

2. O6BbSICHMTE 3aBUCUMOCTb U3MEHEHUS [aNbHOCTW OO CMYTHMKA OT BPEMEHU ONSi HEMOOBUX-HOIO
Habniogartens.

3. [nsa kakunx uenen NCNnonb3ylTCA OaHHble albMaHaxa B CMYTHUKOBbIX HaBUraUMOHHbIX
npn-eMHUKax.

4. 3anvwuTe ypaBHEHME ONs pacyeTa AanbHOCTEN 4O CNYTHUKOB U HAMAWUTE 9TO YpaBHEHWE B
TekcTax Nporpam.

5. C nomoLLpblo Kakoro goparMeHTa nporpaMMHOro KOMMiekca pacCHnTbiBaOTCS Yribl BUAMMOCTM U
asmmyTa CryTHUKOB?
NabopaTtopHas paboTa €6: "HabntogeHne cnytHukos GPS"

1. PaccumTalite, CKonbko BpeMeHu cnyTHUK GPS HaxoouTcs B 30HE BUAOMMOCTM HEMOABMXHOrO
Habniopatena?

2. B kakux npegenax n3ameHaeTcs yron BUAMMOCTA CNyTHUKA?
3. B kakmx npenenax namMeHsieTcs asumyT crnyTHmka?
4. Ckonbko cnyTHnkos GPS MoryT 0AHOBpPEMEHHO HaX0AUTLCS B 30HE BUANMOCTN?

AL

NabopatopHas paboTta €7: "PeleHne cmcteMbl 06bIKHOBEHHbIX ANdOdepeHUNanbHbIX YPaBHEHWI
1. [nga kakux uenew TpebyeTcs pa3mMHOXaTb KOOPAMHATBI 1 CKOPOCTM HABUIAUMOHHBIX CMyT-HWUKOB?

2. Kakve napameTpbl SABASIOTCA Ha4anbHbIMU YCNOBUSMU NPU PELEHNN CUCTEMbI
oMchpepeH-LManbHbIX ypaBHeHUN opbuTanbHoro asuxeHus cnytHukos MNTOHACC ?

3. B kakow cucteMe KoopamHaT nepenaroTcs AaHHbIe O KoopAuHaTax n CKOPOCTU B CNYTHUKO-BOW
cucteme NOHACC?

4. B kaKkoin cucteme KOopauHaT pewarTcs amgodepeHUmanbHble ypaBHEHNS OpbuTanbHOro
nsuxerus cnytHukos MMTOHACC?

NabopaTtopHas paboTa €8: "OpbutanbHoe OBuxeHue cnytHukos NNTOHACC"

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma gucumnnuHel "BeegeHne B CNYTHUKOBbIE pagnoHaBuraunoHHble cuctembl”; 011800.62 Pagnogounamka; 4OUEHT, K.H. (LOLEHT)
Hacbipos U.A.

1. O6bsICHMTE, KaKoW CMbICT BKNaOblBAeTCA B cogepxXaHue coctaensitowmx anbMmaHaxa NO-HACC:
nonpaeka K wkane spemexn NIOHACC otHocutenbsHo UTC(SU), HOMep YeTbipex-neTHero nepnoaa,
nonpaska Ha pacxoxaeHue cuctemHbix wkan spemedn GPS n I'M10-HACC, kaneHpoapHbii Homep
CYTOK BHYTPW YeTbIpexneTHero nepmnoaa, HoMep CnyTHMUKa, HOMep HecyLen 4acToTbl, 4onroTa
BOCXOSLWErO y351a opbuTbl CNyTHMUKA , BPEMSI MPOX0X-AEHNS1 BOCXOLALWErO y3n1a opbuTbl CNyTHNKA,
nonpaska K CpefHEMY 3HAYEHUIO HAKNOHEHWS 0pbUTbl CNYTHKKA, NOoNpaBka K CpeaHEMY 3HAYEHUIO
LPaKOHNYEeCKoro nepuona obpalleHunsi CnyTHUKa, CKOPOCTb M3MEHEHWNSI APaKOHNYECKOro nepmnoaa
obpatleHmns cnyTHMKa, SKCLEH-TPUCUTET OPOUTBI CyTHUKA, apryMeHT nepurest opbuTbl CAyTHUKA,
NpU3HaK COCTOSIHUS CYTHUKA.

2. Kakas pasamepHOCTb gaHHbIx nepenasaembix co crnytHuka NMOHACC B anbmaHaxe?
3. B kakom cucteme koopamHar nepegatotcs gaHHole co cnytHuka NTOHACC.

NabopaTtopHas paboTta €9 "Mogaenb asuxeHus n Busyannsaums cnytHukos NOHACC n GPS"
1. Yemy paBeH nepuon obpalieHns cnytHnkos GPS?.

2. Yemy paBseH nepuopn obpauweHns cnytHukos NMTIOHACC?

3. MNpuMeHss BTopoii 3akoH Kennepa v faHHble anbMaHaxa onpenenute nepunoabl obpateHms
cnytHukoB GPS u cnytHukos TTOHACC.

NabopaTtopHas pabota €10: "Opbutbl cnytHukos MNOHACC, GPS"

MoAaroToBbTE CPABHUTENBHYIO XapakTePUCTUKY CMYTHUKOBbBIX paanoHaBuUraumoHHbix cuctem GPS,
MMOHACC,

NabopartopHas pabota €11: "PeleHne HaBuraumMoHHom 3agaqn”

1. Kakne BxoZHble faHHble TPpebyroTCs ANS PeLeHns HaBUrauMoHHOW 3aaaqmn?

2. Kakoe MrnHMManbHoe KONMYeCTBO HaBUraLuMOHHbIX CNYyTHNKOB OAQHOIro co3se3nuns Tpe6yeTcsl Ons
peweHnsa HaBMraunoHHONM 3a0a4n?.

3. Kakoe MnHMManbHoe KONM4YecTBO HaBUrauMOHHbIX CNYTHUKOB ABYX CO3Be3aunii Tpebyetcs ans
pEeLWeHNs HaBUrauMoHHOM 3aaa4n?.

4. Kaknm o6pa30M onpepgendeTcd ncesnonanbHOCTb 40 HaBUrauMoHHOIo CHyTHVIKa?

5. I'queMy npw yBenn4eHnmn ncesnonasnbHOCTEN 00 CMNyTHUKOB, NMPUHUMAKOWMX y4aCTune B Ha-
BUrauMoHHOW 3a0a4ye, Ha OOHY N TyXe BENNYMHY NO3nunsa KoopanHart He n3meHseTca?

6. Kak onpepnensetcs npoCcTpaHCTBEHHbI reomeTpuydeckuin paktop (PDOP)?
7. Kakme HavanbHble ycnoBusi MOryT ObiTb MPU PeWeHNN HaBUrauMoHHOM 3ana4mn?

NabopaTtopHas paboTta € 12: "HaeuraumoHHble goainsl RINEX onsa GPS"
1. Homepa cnyTHMKOB

2. [NocnepoBatenbHOCTb 3anncer 3aronoska

3. MNMponyueHHbIe 3HAYEHUS N NBMEHEHWE 3a4aHHbIX 3HAYEHUIA

4. 3anncu conara cobbIThiA

5. Cour yacos NprMeMHuKa

NabopatopHas pabota €13: "HasuraumoHHblie cpainsl RINEX gna IMTOHACC"
1. NoeHTndmkaTop CUCTEMbI BPEMEHU

2. OnpepeneHne nceesnonanbHOCTH

3. bonee 4yeM 12 cnyTHWKOB B 3MOXY

4. HaeuraumoHHblie goannbl RINEX gnsa NTTOHACC

NabopatopHas paboTta € 14: "HasuraumoHHble doainbl ona RINEX nns reoctaumoHapHbix
CNyTHWKOB"

1. RINEX cpaiinbl HabntogeHuin ons GEO cnyTHWKOB
2. daiinbl HaBMraunoHHbix coobuwenunin RINEX onsi reoctaumMoHapHbIX CryTHUKOB

7.1. OcHOoBHas nuTeparypa:
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Mporpamma gucumnnuHel "BeegeHne B CNYTHUKOBbIE pagnoHaBuraunoHHble cuctembl”; 011800.62 Pagnogounamka; 4OUEHT, K.H. (LOLEHT)
Hacbipos U.A.

1. Hacbipos N.A. BeegeHune B COBPEMEHHbIE CMYTHUKOBbIE paANOHaBUraLMOHHbIE CUCTEMbI. HacTb 1.
O6wme NpMHUUMBI, COBPEMEHHOE COCTOSIHME, MepPCnekTMBbl PasBuTusl. Y4ebHoe nocobue. - KasaHb,
KI'Y.-2005r. - 43 c1p. - Pexum goctyna: http://kpfu.ru/docs/F375439882/gnss_Nasyrov.pdf

2. TankuH, B. H. MeTtoabl onpeneneHns HaBUrauMOHHbIX NapaMeTpoB NOABUXHbIX CPEACTB C
MCNONb30BaHNEM CMYTHUKOBOW pagnoHasuraumnoHHon cuctembl MNTOHACC [OnekTpoHHbIN pecypc] :
MoHorpadomst / B. H. TankuH, E. H. lapuH. - KpacHosipck: Cub. cpenep. yH-1, 2012. - 260 c. - ISBN
978-5-7638-2639-5. - Pexum goctyna: http://znanium.com/bookread.php?book=442662

3. botoB, M. 1. BBeneHne B TeEOpUo paanonoKaLMOHHbIX CUCTEM [DNEKTPOHHbIV pecypc] :
mMoHorpadcoust / M. . Botos, B. A. Baxupes, B. B. lesotyak; pea. M. L. Botos. - KpacHospck: Cunb.
doenep. yH-T, 2012. - 394 c. - ISBN 978-5-7638-2740-8. - Pexum goctyna:
http://znanium.com/bookread.php?book=492976

7.2. JlononHuTenbHasa nuteparypa:

1. Bepabiwes, B. . PagnonokaunoHHble CUCTEMbI [ONEKTPOHHBIA pecypc] : y4ebHuk / B. T1.
Bepabiwes, E. H. MapuH, A. H. ®omuH [1 op.]; non obw. pen. B. M. Bepabiwesa. - KpacHospck : Cub.
doenep. yH-T, 2011. - 400 c. - ISBN 978-5-7638 2479-7. - Pexum pgoctyna:
http://znanium.com/bookread.php?book=442536

2. ABepyeHkos, B. N. Cuctembl 3awmTbl MHGOPMaUUn B BeayWwmx 3apybexHbIx cTpaHax
[anekTpOoHHBbIN pecypc] : y4eb. nocobue ons By3os / B. V. ABepyeHkos, M. tO. PoeiTos, I'. B.
KongpawwvH, M. B. PyoaHoBsckuid. - 3-e nag., ctepeotun. - M. : ®JIMHTA, 2011. - 224 c. - ISBN
978-5-9765-1274-0. - Pexum goctyna: http://znanium.com/bookread.php?book=453884

7.3. UHTepHeT-pecypcCbl:

MmobanbHble HaBuraumoHHble CnyTHNKOBbIE CUCTEMBI -
http://gps-club.ru/gps_think/detail.php?ID=20187

FMOHACC (GLONASS) - 'nobanbHble HaBUrauMoHHbIE CMYTHUKOBbLIE CUCTEMbI - 00WMe TEXHNYECKe
napameTpsbl - http://glonass-gps.blogspot.ru/

FOCT P 54459-2011 MobanbHble HaBUraLMOHHbIE CMYTHUKOBbIE CUCTEMbI. CUCTEMDI
omcpdpepeHumansHol koppekunm. Oblwme TexHnyeckue TpeboBaHns -
http://docs.pravo.ru/document/view/26526459/26449619/

O630p rnobanbHbIX HABUraUMOHHBIX CUCTEM - http://www.vspcenter.ru/glonass/system/

CnyTHMKOBas cucTema Hasurauum ? Buknnegus -
http://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLMMIUHbBI(MOOYNS)

OcBoeHve oncunnnvHbl "BeeneHne B CNYTHUKOBbIE paAMOHaBUraLMoHHble cucTeMbl” npeanonaraeTt
NCMONb30BaHNE CNEeayoLWEro MaTepmnanbHO-TEXHNYECKOro obecneyeHmns:

MepeyeHb MaTepmanbHO-TEXHNYECKOro obecneyeHns BktoYaeT B cebs:

- nabopatopHbIV NPAKTMKYM MO BOMNPOCaM CMyTHUKOBBIX PaAMOHABUraLMOHHBIX CUCTEM B BUAE
OTKPbITbIX NPOrpaMMHbIX KOMMNEKcoB B cpene MatLab. JlTabopaTopHbii npakTnkym B Buae 16 pabot
C 3afaHusiMK, NpMMepamm U KOHTPONbHBIMK BONPOCAMUN OXBaTbiBAET HANPaBieHns oopMUPOBaHNS
CWrHanoB CNyTHMKOBbIX HaBuUraunoHHbix cuctem GPS n NMTOHACC, npeobpa3oBaHus KOOpAMHAT,
MO4EeNMpoBaHme opbut HaBuraumoHHbix cnytHukoB GPS, ITTOHACC, nekoanpoBaHns u
pacwmngpoBKa JaHHbIX HABUraUNOHHbIX CMYTHMKOB, PELLEHNE HAaBMIrauMOHHOW 3a4aym pacyeTa
NO3MLMN NPMEMHMKA NONb30BaTeNs.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuio 011800.62 "Pannoduamka” n npodunto noarotoskm Pagnoduamnyeckmre metoapl no
obnactsm npumeHeHns (buodguanka) .
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