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Mporpammy oucumnnuHbl paspabotan(a)(1) OOUEHT, K.H. (ooueHT) 3arpetamHos P.B. Kagenpa
acTPOHOMUU U KOCMUYeckorn reogeanmn OTaeneHme acTpopuankm 1 KOCMUYECKON reonesnm |
Renat.Zagretdinov@kpfu.ru

1. LLenn ocBoeHns AUCLUMNINHDI
Llenbto ocsoeHunsa gucumnnudbl (Mogyng) FTEOLOE3NA C OCHOBAMA

KOCMOASPOPOTOCBHEMKW saBnsieTcs nsyvyeHne 0OCHOB 3HAHWU O MeToAax, TEXHUKE U
opraHusaummn paboTt, CBA3aHHbIX C M3Y4EHNEM 3EMHO NOBEPXHOCTU 1 OTODPAXEHNEM €€ Ha NMnaHax
N KapTax, a Takxe gaet npefcrtaBneHne o0 Apyrux Bnaoax n3mMepeHuii.

2. MecTO AMCcUMNAUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BktodeHa B pasgen " 62.1B.1 ObwenpodeccrnoHanbHblin" OCHOBHOW
obpaszoBarenbHoit nporpammbl 020700.62 ["'eonornst 1 OTHOCUTCS K AUCLMNANHAM MO Bblibopy.
OcBaunBaeTcs Ha 4 Kypce, 8 cemecTp.

[aHHas yyebHas aucumnnnHa BxoauTt B pasaen "MpodpeccuoHanbHblii umkn" @rocC BMO n MpOOr
MO HanpasneHWIo NOAroToBku Meonorus

Ins ocBOEHNS coaepXaHns OUCUUNINHBI HEOOX0AMMO 3HAHME OCHOB MaTeMaTN4Yeckoro aHannsa,
PU3NKN, NHPOPMATUKMN.

3. KomneteHuuu obyyatrowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNNNHBI (QOPMUPYIOTCS CNeaytowme KOMNeTEHUNN:

Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN

OK-14 crnocobeH paboTatb ¢ MHGopMaumeli B rnobanbHbIX
(ObuwekynbTypHbie KOMMNblOTE prIX ceTsx '
KOMMeTeHuunn) P

cnocobeH Mcnonb3oBaTth NPOGUIbHO-CNELMANTN3NPOBAHHbIE
MK-15 3HaHUsl B 06n1acTn reonornm, reogUankn, reoxmMmu,

rmaopor TN N UHXEHEPHOW T rn, r TN N TEOXUMUN
(NPOOECCHOHANbHBIE aporeono EHEePHOA reonoriv, reono eo
KOMMETEHLN) FOPIOHUX MCKOMAEMbIX, SKONOMMYECKOW reonornm ans peweHns

Hay4HbIX U NPaKTUYECKMX 3a4a4y (B COOTBETCTBMM C NPOGOUNEM

NoAroTOBKN)
MK-5 rotoB K paboTe Ha Nonesbix 1 NabopaToOpHbIX rE0NOrMYECKUX,
(npodheccunoHanbHble reoon3nyeckmx, reoxmmmyeckux npnbopax, yctaHoBKax u
KOMNeTeHLmm) obopynoBaHuUM (B COOTBETCTBMM C NPOCOUNEM MOATOTOBKN)

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

MeToAbl N3y4yeHns dourypbl 3emMan, NOCTPOEHUS rOCYAaPCTBEHHOMO reoAe3n4yeckoro 060CHOBaHUS
L7151 ChEMOK C LIENbIO MONy4YeHMs TonorpadoMyecknx KapT, NnaHoB, KOCMOa3pPOHOOTOCHNUMKOB.

2. IONXEH yMeTb:

BbIMONHSATb BbINONHSATL TONOrpadonyeckme CbeMKIN 1 reogesnyeckne paboTbl No CoO34aHNI0
0060CHOBaHUS;

3. 0OMXEeH BnageTb:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 329414 5AE
CrpaHnua 3 n3 13. il YHI:I

S OEALIK G



Mporpamma oucuunnmHbl "CnyTHUKoBbIe MeToabl reogesnn”; 020700.62 Meonorms; ooueHT, K.H. (BoueHT) 3arpetamHos P.B.

MeToaamy paboTbl ¢ KapTorpadoMyeckuM MaTepmnanoMm; yCToMYnBbIMU HaBblkaMun paboThl C
reoge3vnyeckmmm npubopamu;

4. nONXeH OJEMOHCTpPUMpOBaThb CMOCOBHOCTb 1 FOTOBHOCTb:

MMeTb NpeacTaBneHne 0 NPUHUMNAax NOCTPOEHUS U PaboTbl CNYTHUKOBBIX CUCTEM OMNpPeaeneHus
KoopAauHarT;

MMeTb NPeacTaBNeHne 0 MeTOAAX PELEHNS reoae3NYecKX U HaBUraUMOHHbIX 3aa4 B TPEXMEPHOM
NPOCTPaHCTBE;

MeTb NpeacTaBneHne 06 NHTerpaunm CrnyTHUKOBBIX U USMEPEHUI 1 TeOMHIPOPMALIMOHHBIX CUCTEM;

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpynoeMKOCTb AMCLMMNANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 4yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS ANCLMMINHBI 3a4eT B 8 cemecTpe.

CyMMapHo No aucumnanHe MoxHo nony4nts 100 6annos, n3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., nTorosasi popma KoHTpons - B 50 6annos. MuHMManbHoe KOnM4ecTBo Onsl Aonycka K 3adeTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (yaooB.);

54 6anna n MeHee - "HeynOBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyeckuu nnaH gUcUUNAUHbI/MOAYNS

Bupabl n yacobl
ayauTopHOM paborThbl,

Paspen
Hepens WX TPy A0EMKOCTb Tekywue copmbl
N p‘"fnl:)'g;,'}:;"b'/ Ce""echcemecha (B yacax) KOHTpOnsi
Nexuun MpakTnueckumelllaboparopHble
. 3aHATUSA pabortbl
1.Tema 1. BeegeHue. 8 1 1 0 2 avckycens

Tema 2. OcHOBHble
NPVHLUMMBI NOCTPOEHNS
rnobanbHow oncKyccus
2. . -
CNYTHUKOBOW CUCTEMbI 8 23 2 0 2
NO3MLUMOHNPOBAHNSA
(GPS)

Tema 3. Cuctembl

KOOpAuHaT 1 BPEMEHW,
3.|ucrnonb3yemble B 8 4-5 2 0 4
CMYTHUKOBbIX
N3MepPEeHUsIx

Tema 4. MeToabl
N3MepeHnin n
BblYMCNEHUI,
4.lucnonb3dyemble B 8 6-7 2 0
CMNYTHUKOBbIX CUCTEMAX
onpeneneHuns
MECTOMNON0XEHNS

LMCKYyCCUs

4 YCTHbI OnpocC
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paborThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUA

NabopaTopHbie
paborbl

Tekywiue coopmbl
KOHTpOns

Tema 5. OcHOBHble
NCTOYHUKM oWnboK
CMYTHMKOBbIX
‘In3MepeHnii n MeToabl
ocnabneHus nx BNNAHUS

8-9

YCTHbI Onpoc

Tema 6.
[MpoekTnpoBaHwue,
opraHusauus un
.|npensaputenbHas
obpaboTka
CMYTHWKOBbIX
n3MepeHnin

10-11

LNCKYCCUS

Tema 7. OkoHyaTenbHas
obpaboTka
CNYTHUKOBbIX
N3MepeHuin,
‘[penyumpoBaHune n
ypaBHMBaHne
reone3nyeckmnx

12-13

oT4yert

Tema 8. OcobeHHOCTU
peLeHns PasnnyHbIX
reogesnyeckmnx 3agay

‘[Ha ocHoBE
MCNonb30BaHUA
CNYyTHUKOBbIX

14

KOHTPO/NbHas
paboTta

Tema . Torosas
" |doopma KOHTpoOnS

3a4ert

NTtoro

14

28

4.2 CopepxaHvue oUCLUMNMUHDBI

Tema 1. BBepeHume.

nekumnoHHoe 3aHsitne (1 yaca(os)):

MCTOpVIFI 1 0cobeHHOCTH I/13MepeHI/II7I CNyTHMKOBbIM MeTOOaMWN. OcHoOBHble obnactu NPUMEHEHUA
CNyTHUKOBbIX HABUTFaUMOHHbIX CUCTEM

naboparopHas pabora (2 yaca(oB)):
MnaHnpoBaHMe CnyTHWUKOBbLIX M3MepeHuin. OnpeneneHne cxeMbl NPensTCTBUA CNYTHUKOBbIX

curnanos. (MK-5, MK-15)

Tema 2. OCHOBHbIe nPpUHLUNBI NOCTPOEHUs rno6anbHomn CﬂyTHMKOBOﬁ CUCTEeMbI

nosuumnoHnpoBaHusa (GPS)

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):
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OCHOBHbIE MPUHLMMbI NOCTPOEHNS rNobanbHOR CNYTHUKOBOW CMCTEMbI MO3nUMOHpoBaHus (GPS)
KocmMuueckuin cekTop. KpaTkune ceefeHuns o cnyTHukax, sxogsawmx B coctas GPS. MpuHumnbl
doopMMpoBaHNS KOLOBbIX NocnegoBaTenbHocTen. ComepxaHue n oopMupoBaHne Ha CryTHUKE
HaBMraumoHHoro coobueHunsi. Cektop ynpaeneHust n KOHTponsi. OCHOBHble (OYHKLIMM CEKTOPA.
PasnuyHble TUnbl CTaHUMIA CeKTopa ynpasneHns U KOHTPONs 1 ux B3anmmogenctame. Cektop
notpebutenst (NPUemMHUKN). PyHKLMM reoe3n4ecKoro NpMeMHO-BbIYUCIMTENBHOMO KOMIEKCa.
O6obuweHHas cTpykTypHas cxema GPS npuemHuka. Kpatkue ceeneHms o pabote cucTeMmbl
ynpaeneHust GPS npuemHuka. ObpaboTka faHHbIX, nponssoanmas B npmemHuke. (MK-5, MK-15)

naboparopHas pabora (2 4aca(oB)):

[MnaHnpoBaHme CNyTHUKOBbIX M3MEPEHMUIA. VICXOAHbIV AaHHbIe (anbMaHax). 3HaKOMCTBO C
nporpammoini Planning (IK-5, IMK-15)

Tema 3. Cuctembl KOOpAMHAT U BPpEMEHU, UCMOJIb3yeMble B CMYTHUKOBbIX U3MEepPEeHUNAX
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

CurcTeMbl KOOPAUHAT 1 BPEMEHM, UCMONb3YeMble B CMYTHUKOBbIX M3MepeHnsix Obwme ceeaeHns o
cucTemax koopauHar.. [eonesnyeckne cMctTeMbl KoopanHaT 1 nx npeobpasoBaHus. Mepexon K
oblwe3eMHoI cuctemMe KoopamHart. ['eoueHTpryeckas koopamnHaTtHas cuctema WGS-84. MeTonbl
npeobpasoBaHnNst KOOPANHATHBIX CUCTEM, XapakTepHble ans cnyTHMKoBoi GPS TexHonorum, un
ncnonb3yemble Npu aToM napameTpbl nepexona. OcobeHHOCTN onpeaeneHnst BbICOT C NMOMOLLbLO
cnyTHUKoBbIX cucteM. (MK-5, MK-15)

naboparopHas pabora (4 4aca(oB)):

[MnaHnpoBaHue CryTHUKOBbIX M3MepeHui. [TnaHnpoBaHne ona pasHblx BapuaHTos (Tonbko GPS,
Tonbko ["NoHacc, coBMecTHble nameperHns GPS+l nonacc). (MK-5, MK-15)

Tema 4. MeToabl MU3MepeHUiA U BbIYMCNIEHUIA, UICNONIb3yeMble B CMYTHUKOBBIX CUCTEMaX
onpepneneHnusi MecTonosioXeHus

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MeTobl N3MEPEHWNIA 1 BbIYUCIIEHWNIA, NCMOMNb3YEMbIE B CMYTHMKOBBIX CUCTEMAX ONpeaeneHns
MECTOMONIOXeHNS ABCONOTHBIE N OTHOCUTENbHBIE METOAbI CMYTHUKOBBIX M3MepeHunii. OCHOBHbIE
pas3HoOBMIOHOCTU AndbdpepeHumanbHbix MeToaoB. Cneundovka NpoBeaeHNs NCeBa0AaNIbHOMEPHbIX U
pa30BbIX N3MepPEHNA. MNPUHLMN N3MEPEHNS NCEBOOAANTBHOCTEN 1 NPAKTUYECKOE NCMNONb30BaHNE
LaHHOro MeToa. YnpoweHHbI aHann3 pas3oBbiX COOTHOWEHWIA NPU CNYTHUKOBbLIX AaNbHOMEPHbIX
n3mepeHmsax. Obwas cxema 0bpaboTkn Habnogaembix aaHHbix. (MK-5, MK-15)

naboparopHasi pabora (4 4aca(oB)):

MnaHupoBaHme cnyTHUKOBbLIX n3MepeHunin. ObcyxaeHne pesynbTatos 1 ot4eT no pabdote (MK-5,
MK-15)

Tema 5. OCHOBHble MCTOYHMKMN OLUMOOK CMYTHUKOBbLIX U3MEPEeHU U MeToabl ocnabneHus nx
BNUSIHNA

JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

OCHOBHbIE NCTOYHMKM OWMBOK CMYTHMKOBBLIX M3MEPEHWNIA 1 METOALI OCNABNEHNS UX BANSIHNSA
Knaccndgomkaums ncto4HMKOB OWMBOK, XapakTepHbIX A1 CIYTHUKOBbBIX N3MEPEHWIA. CTOYHUKN
oWwnbOK, CBA3aHHbIE C HETOYHbIM 3HAHMEM achemMepua CryTHUKOB, 1 METOLbI OCnabneHns nx
BNUSIHUS YYET BINSHNS BHEWHEN cpeabl Ha pe3ynbTaTbl CYTHUKOBbLIX M3MEePEHWiA. BnnsHue
noHocdepbl. OCHOBHbIE MCTOYHMKM OWMOOK CMYTHUKOBBIX M3MEPEHUIA N METOABI OCnabneHns nx
BMsiHUS Knaccudpmkaumns ICTOYHUKOB OWKNOOK, XapakTepHbIX NS CMyTHUKOBbLIX M3MEPEHMUIA.
NcTouHMKM owmnbok, CBA3aHHbIE C HETOYHBIM 3HAHNEM 3GDEMEPWL, CMYTHUKOB, U METOAbBI OCnabneHns
NX BNUSHWS YUET BIUSIHUS BHELWWHER cpefbl Ha pe3ynbTaTbl CNYTHUKOBBIX M3MepeHWiA. BnnsHue
noHocdepsbl. BnnsHne Tponocgepbl. MHOronyTHOCTb. IHCTpYMEHTanbHbIE MCTOYHMKM OWMOOK
"eomeTpuyecknii pakTop. MprYnHbI 1 METOABI UCKYCCTBEHHOIO 3aHMXeHUs ToyHocTn GPS
N3MEPEHNIA.

naboparopHas pabora (2 4aca(oB)):

[MpoBeneHne CNyTHUKOBbLIX reoae3ndyecknx U3MepPeHnin ans co3ngaHns ornopHbIX reofe3nyeckmx
ceteir. [NpoekTmnposaHme cnyTHMKoBOM reonesundeckon cetu. (MK-5, MNK-15)

Tema 6. NMpoekTMpoBaHMe, opraHM3aums u npeaBapuTenbHas obpaboTka CnyTHUKOBBIX
n3MepeHumn

NeKuMoHHoe 3aHsiThe (2 yaca(os)):
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MpoekTupoBaHne, opraHnsauns u npeasaputenbHas obpaboTka CrnyTHUKOBbIX N3MEPEHWIA
Cneundorka npoekTMpoBaHNS 1 opraHn3aumm CnyTHUKOBBLIX M3MepeHnii. MNpeanonesoe
nnaHMpoBaHNe B KamepanbHbiX ycroBusx. Boibop napameTpoB HabnoaeHWiA, HanBbIroOHERWNX
YyCNoBu N anuTenbHoCTU ceaHcoB namepeHui. (MK-5, MNK-15)

naboparopHas pabora (4 4aca(oB)):

[MpoBeneHne CnyTHUKOBbLIX reo4e3nyeckmnx U3MepPEeHNn ans co34aHns ONMOPHbIX reoe3nyeckmx
ceten. [lpoBeneHne n3mMepeHnin Ha NyHKTax CnyTHUKOBOM reode3nyeckon cetn. XypHanbl
namepenwnin. (MK-5, NK-15)

Tema 7. OKoHuYaTenbHasi 06paboTka CyTHUKOBbIX U3MEPEHUN, peayuupoBaHue n
ypaBHUBaHMe reoae3nyeckunx

neKkuunoHHoe 3aHsitne (1 yaca(os)):

OkoHuyaTenbHas 0b6paboTka CnyTHUKOBbLIX U3MEPEHUIA, PESYLIMPOBAHNE U YPaBHNBAHNE
reogesundyecknx OCoOBEHHOCTN COBPEMEHHBIX NPOrpamMm 06paboTKuM CryTHUKOBbLIX N3MEPEHWIA.
MNepBrnyHas 0bpaboTka CNyTHNKOBbLIX N3MEPEHNIA, NPOU3BOAMMAs B NpueMHuke. [NpensaputensHas
0bpaboTka CnyTHMKOBbLIX N3MEPEHWIA, MPOM3BOAMMAS NOCNe OKOHYaHNS U3MEePEHWIA.
OkoHuyaTtenbHas obpaboTka nNo NporpamMme PUpMbI-U3roTOBUTENS CMYTHUKOBBLIX NPUeMHUKOB. (MK-5,
MK-15)

naboparopHas pabora (2 4aca(oB)):

MpoBeneHve CNyTHUKOBLIX Fe0Ae3NYeCcKmX N3MEPEHUIA ANs CO30aHUS OMOPHbIX re01e3U4eCcKmX
ceTeil. YpaBHMBAHME CMYTHMKOBOW CETM C NMOMOLLbIO CMeLan3mpoBaHHOro NporpamMMHOro
obecneyeHns (TGO, Topcon tools). (MK-5, MK-15)

Tema 8. Oco6eHHOCTM peLleHUs pa3NnyHbIX reo4e3nyeckux 3agad Ha OCHOBe
MCNoNb30BaHUS1 CNYTHUKOBbIX

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

OCO06EHHOCTN PeLIEHNS Pa3NINYHbIX re0Ae3nYEeCKNX 3a4a4 Ha OCHOBE MCMONb30BaHNS CMYTHUKOBbIX
OCHOBHbIE 0COBEHHOCTU MOCTPOEHMS 1 KNaccugoukaumm OnopHbIX reoe3nyecknx ceter Ha base
CMYTHUKOBOW TexHoNormn. CnyTHMKOBbIE ONPeaeneHns npyu CO34aHNN rocy4apCTBEHHbIX
reofesmnyeckunx cetein. KnuHematnyecknii pexmm namepeHunin n obpaboTkn B peanbHOM BPEMEHN.
"nobanbHble 1 NoKanbHbIE CUCTEMbI KOHTPONS U ynpasneHus TpaHcnopToMm. (MK-5, MK-15)

naboparopHasi pabora (8 yaca(oB)):

MpoBeneHne CNyTHMKOBbLIX re0Ae3N4YECKNX MBMEPEHUIA NS CO30aHMS OMOPHbIX re0ae3n4ecKunx
cetelri. ObcyxaeHne pesynbtaTtoB 1 otyeT no pabore. (MK-5, MK-15)

4.3 CTpyKTypa 1 copepXxaHume caMOCTOsITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
N Paspen Cemect Hepens | camoctositenbHom [TpynoeMKOCTb g:ﬂﬂ%:;:?:;gﬂga
AducumnnnmHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYOEHTOB P
noaroToBka K
1.|Tema 1. BeegneHue. 1 2 nckyccus
euma SAeHne 8 LMCKyCCMU Anckycc
Tema 2. OCHOBHblE
MPUHLMIMbI MOCTPOEHNSA
rnobanbHow NOAroToBKa K
2'CnyTHVIKOBOVICVICTeMbI 8 2-3 ANCKycCcumn 4 Anckycens
Mno3nuMoOHNpPOBaHUA
(GPS)
Tema 3. Cucrtemsl
KoopauHaT 1 BpeMeHWU,
noar
3.jucnonb3yemble B 8 4-5 H%Kogga';a K 4 Anckyccus
CNYTHUKOBbIX y
n3MepeHnsax
PerncrpaumnoHHblii Homep 329414 DAEKTPOHHEH
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Buabl
Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB P
Tema 4. MeToapl
N3MEPEHUI U
Bbl4UCNEHUN, NOArOTOBKA K
.|ncnonb3yemble B 8 6-7 CTHOMY OMDOC 4 YCTHbI ONpocC
CNYTHUKOBbIX CUCTEMAX y y onpocy
onpeneneHuns
MECTOMNOIOXEHUS
Tema 5. OcHOBHblE
NCTOYHUKN OmnboK
CMYTHMKOBbIX noaroToBka K 4 o
) o - T
N3MEPEHN N MeToObl 8 89 YCTHOMY Onpocy YCTHBIN ONpOC
ocnabneHunst ux BMSIHNUA
Tema 6.
[MpoekTnpoBaHue,
opraHusauus u
NoAroToBka K
.|npenBaputenbHas 8 10-11 ua'gKoc?:mma 4 aunckyccusa
obpaboTka y
CMYTHUKOBbIX
N3MepeHnin
Tema 7. OkoH4aTtenbHas
obpaboTka
CMYTHMKOBbIX
N3MepeHnin NoAroToBka K
. ’ 12-1 4 TyeT
penyunpoBaHue u 8 3 oTyerty orHe
ypaBHUBaHme
reofe3nyeckmnx
Tema 8. OcobeHHOCTH
peweHns pasnuyHbix
NoaroToBka K
g [reonesm4eckmx 3anad 8 14 KC?I'-,:II'TOO;)bHeCl)VI 4 KOHTPONbHas
‘lHa ocHoBe a6 02 o pabota
MCMNONb30BaHUS P
CMNYTHUKOBbIX
Wtoro 30

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

Ncnonb3ytoTcst Takue MHTepakTnBHbIE oopMbl 06y4eHMs kak 06CyXaeHNe TEOPETUYECKMX BOMPOCOB,
NOAroToBKa M NPeAcTaBNneHne pedeparTos, MPoOBEPKa PELWEHNs 3a4a4 CaMUMUN CTyAeHTaMu,
obcyxaeHne BO3MOXHbIX BAPUaHTOB PELIEHNS 1 MX ONTUManbHOCTW, CO34aHne cTyaeHTaMmn baHka

OaHHbIX TeCTOBbIX 3a40aM.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BBeneHue.

LMCKYCCUS , NPUMEPHbIE BOMPOCHI:

MCTOpVIFI 1 0cobeHHOCTH I/I3MepeHI/Il71 CNyTHMKOBbIM MEeTOOaMWN. OcHoBHble obnactu NPUMEHEHUA
CNyTHUKOBbIX HABUTaUMNOHHbIX CUCTEM

PernctpaunoHHbiii Homep 329414
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Tema 2. OCHOBHble NPUHLMUIMbI MOCTPOEHUSI rNMob6anbHOW CNYTHUKOBOW CUCTEMbI
nosuuunoHnpoBaHusa (GPS)

ONCKYyCCWhA , NpUMEpPHbIE BOMPOCHI:

OCHOBHbI€ MPUHLMMbI NOCTPOEHNS rNobanbHON CNyTHUKOBOW CMCTEMbI MO3UUMOHpoBaHus (GPS)
KocmMuueckuin cekTop. Kpatkmne ceefeHus o cnyTHukax, sxogsawmx B coctas GPS. MpuHumnbl
doopMMpoBaHnS KOLOBbIX NocnegoBaTenbHocTen. CooepxaHue n opMmpoBaHne Ha ChyTHUKE
HaBMraumoHHoro coobueHunsi. Cektop ynpaeneHusi u KOHTponsi. OCHOBHble (OYHKLIMM CEKTOPA.
PasnunyHble TUnbl CTaHUMA CeKTopa ynpasneHns U KOHTPONs 1 ux B3anmmogencrtame. Cektop
notpebutens (NpUemMHUKN). PyHKUMM reo1e3n4ecKoro NPUEeMHO-BbIYUCIMTENBHOMO KOMMIEKCa.
O6obuweHHas cTpykTypHas cxema GPS npuemHuka. Kpatkue ceeneHuns o pabote cucTembl
ynpaeneHust GPS npuemHuka. ObpaboTka faHHbIX, nponasoanmas B npmemHuke. (MK-5, MK-15)
[MnaHnpoBaHme CnyTHUKOBbIX M3MepeHuin. OnpeneneHne cxembl NPEenaTCTBMIA CAYTHUKOBbIX
curnanos. (MK-5, MK-15)

Tema 3. CuctemMbl KOOPAMHAT U BPEMEHU, UCMONb3YEMble B CITYTHUKOBbIX U3MEPEHUSIX
OUCKYCCUS , NPYMEepHble BONPOCHI:

CurcTeMbl KOOPAUHAT 1 BPEMEHM, UCMONb3YeMble B CMYTHUKOBbIX 3MepeHnsx Obwme ceeaeHns o
cucTemax koopauHar.. [eonesnyeckne cMctTeMbl KoopanHaT 1 nx npeobpasoBaHus. Mepexon K
oblwe3eMHol cucTemMe KoopamHart. ['eoueHTpryeckas koopanHaTtHas cuctema WGS-84. MeTonbl
npeobpa3oBaHnNst KOOPANHATHBIX CUCTEM, XapakTepHble ans cnyTHUKoBoi GPS TexHonorum, un
ncnonb3yemble Npy aToM napameTpbl nepexona. OcobeHHOCTN onpeaeneHnst BbICOT C NMOMOLLbIO
cnyTHUKoBbIX cucteM. (MK-5, MNK-15)

Tema 4. MeToabl MU3MepPeHUiA U BbIYMCNIEHUIA, UCNONIb3yeMble B CMYTHUKOBBIX CUCTEMaX
onpepneneHnusi MecTonosioXeHust

YCTHbI/A ONPOC , NPUMEPHbIE BOMPOCHI:

MeTombl N3MEPEHWNIA N BbIYUCTIEHWNIA, UCMOMNb3YeMble B CMYTHUKOBbLIX CUCTEMAax onpeneneHns
MECTOMOoNOXeHNS ABCONIOTHBIE 1 OTHOCUTENbHBIE METOAbI CMYTHUKOBBIX M3MepeHunii. OCHOBHbIE
pasHoBMOHOCTU AndpdpepeHumanbHbix MeToaoBs. Cneundurka NpoBeaeHNs NcesaofanbHOMEPHbIX 1
(0a30BbIx U3MepeHui. [NprHUMN N3MepeHns nNcesaonanbHOCTEN U NPaKTUYeCKoe NCNOoNb30BaHMe
JaHHOro Metoga. YNpoLweHHbI aHanna ¢oasoBbiX COOTHOLEHWNIA NPY CMYTHUKOBbLIX AalbHOMEPHbIX
namepeHuax. Obuwas cxema obpadoTkn Habnogaemblix gaHHbIX. (MK-5, MNK-15)

Tema 5. OCHOBHbIE UCTOYHUKM OLUMOOK CMYTHUKOBbLIX U3MEPEeHUN U MeToAbl ocnabneHuns nx
BNUSIHUS

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

OCHOBHbIE NCTOYHMKM OWMOOK CMYTHUKOBBLIX M3MEPEHWNIA 1 METOALI OCNABNEHNS UX BANSIHNSA
Knaccndgomkaums ncto4HMKOB OWMBOK, XapakTepHbIX A1 CIYTHUKOBbBIX N3MEPEHWIA. CTOYHUKN
OWwnBOK, CBA3aHHbIE C HETOYHBIM 3HAHMEM 3CPeEMEpPUL CNYTHUKOB, N METOLbI OCNabNeHns NxX BINSHUS
YueT BNMAHNS BHEWHEN cpelbl HA pe3ynbTaTbhl CYTHUKOBLIX U3MepeHni. BnnsHue noHocepsbi.
OCHOBHbIE NCTOYHMKM OWMOOK CMYTHMUKOBBLIX M3MEPEHUIA 1 METOALI OCNABNEHNS UX BANSIHNSA
Knaccndgomkaums ncto4HMKOB OWmMBOK, XapakTepHbIX A1 CIYTHUKOBbBIX U3MEPEHWIA. CTOYHUKN
OWnBOK, CBA3aHHbIE C HETOYHbIM 3HAHMEM 3CPeEMEpPUL CNYTHUKOB, N METOLbI OCNabNEHUs NX BINSHUS
YueT BNMAHNS BHEWHEN cpelbl HA pe3ynbTaTbl CYTHUKOBLIX U3MepeHnin. BnnsHue noHocepsbi.
BnnsHne Tponocgepbl. MHOronytHocTb. MIHCTpyMeHTanbHble CTOYHMKM OWKNBOK ["eoMeTprnyeckmii
goakTop. MNprynHbI 1 METOObI UICKYCCTBEHHOIO 3aHMXEHNS To4HOCTN GPS namepeHui.

Tema 6. MpoekTpoBaHue, opraHu3aumsa U npensapuTesibHas o6paboTka CNyTHMKOBbIX
n3mepeHumn

ONCKYCCUS , NPUMEPHbIE BONPOCHI:

MpoekTnpoBaHWe, opraHn3auns n npeasapuTenbHas o6paboTka cnyTHUKOBbIX U3MEPEHWI
Cneumndovka NpoekTMpOBaHMSA U OpraHmn3aunm CnyTHUKOBbLIX n3mepeHuin. MNMpeanonesoe
nnaHMpoBaHNe B KamepasbHbix ycnoBusx. Boibop napameTpoB HabntoaeHWA, HaMBbIrOOHENWNX
YyCNOBUIA N AnnTEnbHOCTU ceaHcoB namepeHun. (MK-5, MNMK-15)

Tema 7. OKoHuaTenbHasi 06paboTka CMYTHUKOBbLIX MU3MEPEeHUI, peayLupoBaHue u
ypaBHMBaHWe reofe3nyeckux

OTHeT , NPpUMEepPHbIE BOMPOCHI:
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OkoHuatenbHasi 06paboTka CnyTHUKOBbIX M3MEPEHUIA, peayLUpoBaHne 1 ypaBHUBAHNE
reonesnyecknx OcobeHHOCTN COBPEMEHHbIX NPOrpamMM 06paboTkn CNyTHUKOBLIX U3MEPEHWIA.
MepBuyHas obpaboTka CNyTHUKOBbLIX N3MEPEHMIA, Mpon3BoaMMas B npuemHuke. MNpensaputenbHas
obpaboTka CnyTHMKOBbLIX U3MEPEHWIA, MPOM3BOAMMAS NOCNEe OKOHYaHUsA n3amepeHmnin. OkoH4YaTenbHas
obpaboTka no nporpamme PUPMbI-M3roTOBUTENS CNYTHUKOBbLIX NpreMHmkoB. (MK-5, MK-15)

Tema 8. Oco6eHHOCTU peLleHNsi Pa3/INyHbIX reoae3nyeckux 3aaad Ha OCHOBE UCMONb30BaHUS
CMYTHUKOBbIX

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

OC06€eHHOCTN peLeHnst pa3nuyHbIX reoe3nYecknx 3aaad Ha OCHOBE UCMNONb30BAHUS CMYyTHUKOBbIX
OCHOBHbIE 0COBEHHOCTN MOCTPOEHMS 1 KNacCugmKaLmm OnopHbIX reoae3nyeckmx cete Ha 6ase
CMYTHUKOBOW TexHonorun. CnyTHUKOBbIE OnNpeaeneHns npyu Co3gaHnn rocyaapCTBEHHbIX
reone3nyeckmx cetenn. KnHematnyecknii pexxmm namepeHnii n 06paboTku B peanbHOM BPEMEHMN.
"nobanbHble 1 NoKanbHbIE CUCTEMbI KOHTPONS M ynpasneHus TpaHcrnoptoM. (MK-5, MNK-15)

Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:

. icTopusi n 0cobeHHOCTU N3MEPEHWIA CNYTHNKOBBLIMMA METOL4AMM.

. OcHOBHble 06naCTN NPUMEHEHNS CNYTHUKOBBIX HABUIALMOHHbIX CUCTEM

. Kocmuyeckuin cektop. Kpatkme ceegeHns o cnyTHukax, exogswmx B coctas GPS.

. [puHUMNBI OpMMPOBaHMSA KOLOBbIX NOCNEN0BATENbHOCTEN.

. CekTop ynpasneHus n KoHTpons. OCHOBHbIE OyHKLMKN cekTopa.

. CexTop notpebutens (npuemHmku). ObobweHHas cTpykTypHas cxema GPS npuemHuka.

. KpaTkune ceeneHusi o pabote cuctembl ynpasneHms GPS npmemHnka. ObpaboTka AaHHbIX,
Npoun3BoaMMas B NPUEMHMKE.

8. Obwwme cBeneHUst o cuctemax koopamHart. Feogesnyeckme CUCTEMbl KOOPAUHAT U UX
npeobpasoBaHus.

9. NeoueHTpuyeckasa koopanHatHaa cnctema WGS-84.

10. MeTonbl NnpeobpasoBaHns KOOPANHATHBIX CUCTEM, XapakTepHble Ans cnyTHukoson GPS
TEXHONOrNN, 1 UCNONb3yeMble NPY 3TOM NapameTpbl nepexona.

11. OcobeHHOCTM OnpeneneHns BbiCOT C MOMOLLbIO CMYTHUKOBBLIX CUCTEM.

12. Knaccudpmkaums NcTo4YHMKOB OWMOOK, XapakTepHbIX ANst CMYTHUKOBLIX N3MEPEHWIA.
13. ICTO4HMKM owmnbok 1 MeToabl 0CnabneHunst nx BNUsSHNS

14. YyeT BNNSHNS BHEWHEN cpenbl Ha pe3ynbTaTtbl CMYTHUKOBbLIX NU3MEPEHUIA.

15. BnusaHue noHocgoepsl 1 Tponocgoepsbl.

16. MHOronyTHOCTb.

17. IHCTpyMeHTanbHble UCTOYHMKIM OWKnBOoK

18. ['eoMeTpuyecknin dpakTop.

19. MprynHbBI N METOOBI UCKYCCTBEHHOMO 3aHMXeHMS To4HOCTM GPS namepeHumi.

20. Cneundonka NpPoeKTMPOBaHUS U OpraHn3auun CnyTHUKOBbLIX M3MepeHuid. Mpeanonesoe
NNaHUpPOBaHNE B KaMepanbHbIX YCNOBUSIX.

21. OcobeHHOCTN COBPEMEHHbIX NporpaMm 06paboTkn CNyTHUKOBBIX M3MepeHuid. MNepBuyHas
06paboTka CnyTHMKOBbLIX U3MEPEHUIA, MPON3BOAUMAS B NPUEMHIIKE.

22. MNpenBaputenbHas 06paboTka CnyTHUKOBbLIX M3MEPEHWUIA, NPON3BOAMMAS NMOCNE OKOHYaHUS
N3MEpPEHUI.

23. 9kecnopT faHHbIx GPS cbeMok B reouH(OopMaLMOHHbIE CUCTEMDI

NPOTOKON
Pacnpenenenns 6annos no

NOoO ok WD =

Tekywuin KOHTpoNb cocTtaensiet 50 6annos:
1. JlabopatopHas pabota €1 - 10 6annos
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2. labopatopHas pabota €2 - 10 6annos
3. labopatopHas pabota €3 - 10 6annos
4. NNabopatopHas pabota €4 - 10 6bannos
5. NabopatopHas pabota €5 - 10 6annos

7.1. OcHoBHas nuTeparypa:

KpacunbHukos H. H. Lindposast obpabotka 2D- n 3D-usobpaxeHuii: y4eb. nocobue. ? Cl6.:
BEXB-letepbypr, 2011. ? 608 c. URL: http://znanium.com/bookread.php?book=355314

Haykn o 3emne: YuebHoe nocobue / I".K. Knumos, A.U. Knumosa. - M.: UH®PPA-M, 2012. - 390 c.
URL: http://znanium.com/bookread.php?book=478482

BeeneHune B reoMHpopMaLMOoHHble cucTeMbl: YuebHoe nocobue / A.10. bnuHoeckas, [.C. 3anos. -
M.: ®opym: HAL NHdopa-M, 2013. - 112 c. URL: http://znanium.com/bookread.php?book=372170

7.2. JlononHuTenbHasa nuteparypa:

Typuctckas kaptorpadums: YuebHoe nocobue / J1.E. KynpuHa; MuHnctepcTBo 06pa3oBaHus u Hayku
Poccuiickon depepaunn. - M.: ®dnunta: Hayka, 2010. - 280 c. URL:
http://znanium.com/bookread.php?book=241700

SKonorn4yecknii MOHUTOPUHI atMocdepbl: YuebHoe nocobue / N.O. TuxoHoea, B.B. Tapacos, H.E.
KpyunHuHa. - 2-e nsga., nepepab. n gon. - M.: dopym: HALL UHDOPA-M, 2014. - 136 ¢. URL:
http://znanium.com/bookread.php?book=424281

KHuxHukos, lOpuin drupcosmy. AspokocMmnyeckme MeToabl reorpagomyecknx nccnegoBaHunin [Tekcr]
: y4eb. ons cTyneHToB By30B, obyyarowmxcs no HanpaeneHuio 510800 "lMeorpagous” un
cneumanbHocTn 012500 "I"'eorpacoms” n 013700 "KapTorpadpums” / HO. ®. KHnxHukos, B. .
Kpasuoga, O. B. TytybannHa .? M. : Akagemus, 2004 .? 332, [1] c.

7.3. UHTepHeT-pecypcChbl:

AcTpoHOMUS N3 NepBbIX pyK - http://crydee.sai.msu.ru/Universe_and_us/4num/v4pap7.htm
eones3ns ong cTyOoeHToB, acnMpaHToB U npenoaasaTenen - http://geodetics.ru/
3emnemep - emle-mer.ru

nekuum no reogesunn - http://edu.dvgups.ru/METDOC/ITS/GEOD/LEK/I1/L1.htm

SHumknonenns Kpyrocser -
http://www.krugosvet.ru/enc/Earth_sciences/geografiya/ GEODEZIYA.html

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHune ancumnnuHbl "CnyTHUKOBbIE METOAbI reoae3nn” npeanonaraeT UCMnob30BaHne
cnepoyroLero MatepuanbHO-TEXHUYECKOro obecnevyeHus:

MepeyeHb MaTepmanbHO-TEXHNYECKOro obecnevyeHns BktoYaeT B cebs:

- MHTEPHET Yepes B ayaAnTopumn 4Ns CaMOCTOATENbHOM paboThbl K C MMYHBIX MOBMBbHBIX YCTPONCTB
yepe3 WiFi-ctaHuwnio;

- ONg NoAAepXKn MynbTUMeana-npe3eHTauunin BoO BPEMS NEKUMOHHbBIX 3aHATUIA UCNONb3YOTCS
cnepyrowme nporpammHble npoaykTbl: Microsoft Power Point B coctaBe Microsoft Office 2007 (2
akagemunyeckue nuueHaunm), OpenOffice.org 3.0 Impress (oTkpbiTas nuueHsns GPL), Adobe Reader
9 (NpenocTaBNeHO PU3NYECKUM dhakynbTeToM Anst 20 paboynx MECT Ha YCTOBUSAX akageMnN4eckon
nuueHsunun Microsoft);

- cTauMoHapHoe 1 NepeHoCcHoe OEMOHCTPaUNoHHoe obopynoBaHmne (MynbTUMeaniiHble

NPOEKTOPbI, HOYTOYKN)
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- KOMMNNekTbl reonesnyeckoro obopynosarus (130 komnnekTos): Teogonut 2T300M - 12 wr.,
Teoponut T5 - 7 wT., Hueennp H3 - 12 wr., Teogonut TouHbii 3T5KT - 8 wr., HuBenup Berger CST
- 8 wT., GPS Hasuratop Garmin GPS 72 - 8 wTt., GPS Hasuratop Garmin Venchure HC-8wrt.) n gp;

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
HanpasneHno 020700.62 "l"eonornsa” 1 npoduno NoArotTosku [reodunamka .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PernctpaunoHHbiii Homep 329414
CrtpaHnua 12 n3 13.

o



Mporpamma oucuunnmHbl "CnyTHUKoBbIe MeToabl reogesnn”; 020700.62 Meonorms; ooueHT, K.H. (BoueHT) 3arpetamHos P.B.

ABTOpP(bI):

3arpetanHos P.B.

" 201 .

PeueH3eHT(bl):

Komapos P.B.

" 201 .
PerucTtpaumnoHHblii Homep 329414 DAEKTPOHHEH
Crtpanunua 13 n3 13. il V_H___;:EEEPCHTET

ARl 5 AN O HHT AHATKTAHEC AR CHICTEMA K



