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Mporpammy aucumnnnHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) CaBenbes A.A. kadenpa

MOLENNPOBAHNS 3KONOrMY4EeCKUX CUCTEM oTaeneHne akonormm , Anatoly.Saveliev@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

3HAKOMCTBO C npuHUMnamm n metogamn oUCTaHUMOHHOIoO 30HONPOBAHUA 3eMnn n Ncnonb3oBaHNEM

pe3ynbTaToB 0514 pPelWeHnsa NpakTnyecknx 3agad akonormm n npmpoanonosib3oBaHnA.

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

JaHHas yyebHas oncumnnnHa BknodeHa B pasgen " 63.10B.5 MNpodeccuoHanbHbIii

ALl

OCHOBHOW

obpaszoBartenbHoi nporpammbl 022000.62 Dkonorms n NPUPOAONoNb30BaHNE U OTHOCUTCS K
avcumnnnHam no Beibopy. OcBamBaeTcs Ha 4 Kypce, 7 CEMECTP.

OucunnnmHa otHocutes k B63.10B.5 pazaeny (unkny) OOl n passuBaeT npeacraBneHme o Metonax

cbopa MHgopMaLMM 0 HA3EMHbIX NPUPOLOHBIX. 1N ee 0CBOEHUS! HYXXHbl 3HAHUS MO
reovHopmaTuke, MaTemMaTke, TeOpUM BEPOSTHOCTEN N MATEMATMHYECKON CTaTUCTUKE,
npencrtasneHne 06 NHPOPMAaLUMNOHHBIX TEXHONOMMNSIX U HaYyaNbHble HABbIKW NPOrpaMMUPOBaHUSI.
OcBoO€eHMNe OaHHOW ONCUMMANHBI CNOCOBCTBYET Ny4lleMy NOHMMAHMIO METOLOB, UCMONb3YEMbIX B
reonHdPOPMaLMOHHbBIX CUCTEMAX N OCBOEHMIO CPEACTB MOHUTOPUHra 3emnun. ducunnnmHa
ocBavBaeTcs B 8 cemecTpe 4-ro Kypca.

3. KomneTteHuuun obyuatowerocsi, popMmupyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwuucposka
LLinchp komneTeHumu npuoﬁperaemo?ﬁomneTeHuuu
OK-1 BNafeTb KynbTypol MbIWEeHNS, CNOCOBHOCTLIO K 0606WeHuIo,
(0bLeKkynbTypHbIE aHanmay, BOCMpUSTUIO MHCpOPMaLWK, MOCTAHOBKE LIeNN 1
KOMMEeTeHLMN) BbIGOPY NyTei ee NOCTUXEHNS
MOHMMATb CYWHOCTb U 3HAYEHNE NHGOPMALIMKN B Pa3BUTUM
OK-12 COBPEMEHHOr0 MHGOPMALIMOHHOro 0bLwecTBa, Co3HaBaTb
(0BLweKkynbTypHbIE OMaCHOCTM U Yrpo3bl, BO3HMKAIOWME B 9TOM npoLecce,
KOMMeTeHUmMN) cobnopaTtb OCHOBHblE TPEOOBaHNS NHGOPMALIMOHHOW
6e30MacHOCTM, B TOM YMCNE 3alNTbI FOCYAaPCTBEHHOW TaliHbl
OK-13 BnageTb OCHOBHbIMM MeToAamu, crocobamm 1 cpeacteamu
(OBLISKYNIbTYDHbIE NONyYeHns, XpaHeHus, nepepaboTkn NHgopMaLmmn, UMeTb
HaBblkN PaboTbl C KOMMBIOTEPOM KaK CPEeLCTBOM yrnpaBneHus
KOMreTeHuun) -
NHopMaLnen
OoK-2
(OBLISKYNIbTYpHbIE YyMETb NOrMYECKN BEPHO, apryMEHTUPOBAHHO M CHO CTPOUTb
KOMNETEHLIN) YCTHYIO 1 MUCbMEHHYIO peyb
nMeTb 6a30Bble 3HAHMS B 06nacT UHGOPMATUKN 1
COBPEMEHHbIX r€OMHPOPMALMOHHBIX TEXHOMOMMIA, BNaneTb
OK-6 HaBblKaMW NCMOMb30BaHMS MPOrPaMMHbIX CPeACTB 1 paboTbl B
(OBLIEKYNIbTYPHbIE KOMMbIOTEPHBIX CETSX, YMEHUEM CcO3aaBaTb 6a3bl AaHHbIX 1
ncnonb3oBaTb pecypchl VIHTepHeTa, BnaneTb
KOMNeTeHLN) MC-TexHonornamu; 6 /
; yMeTb paboTtaTtb C MHpopMauuein ns
PasINYHbIX UCTOYHMKOB AJ15 PeWeHns NPodoecCOoHaNbHbIX U
coumanbHbIX 3aaa4
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LLincpp komneteHumu npwoGpepf:::ag(ﬁgg;ﬁZTeHum
obnapatb 6a30BbIMM 3HAHMAMM B 06NaCTV OyHAAMEHTaNIbHbIX
MnK-1 pasnenoB MatemMaTkym B 06beme, HE06X0AMMOM 415 BNafeHNs
(NpogpeccuoHanbHble MaTemMaTM4ecKnM annapaToM SKONIOrMYecKnxX HayK, ons
KOMMEeTEHL W) 06paboTkn MHopMaLMKN 1 aHann3a AaHHbIX MO 9KONOrnn 1
NPMPOLONONb30BAHUIO
MK-11 BnageTb Metogamm obpaboTku, aHanma3a u CUHTe3a NoneBoit u
(NpogpeccuoHanbHble nabopaTopHO 9KONOrM4ecKor MHopMaLMM 1 NCMONb30BaTb
KOMMeTeHLMN) TEeopeTMYeckme 3HaHUs Ha NpakTuke
AK-12 3HaTb 1 YMeTb pelwarb r6n06aanb|e N pervoHanbHble
reoakonornyeckne npobnemol; Bnagetb MeEToAaMm
%ﬂ%ffg:ﬂﬁ:f”bwe naHaWwagTHO-re03KONOrMYeCKoro NPOEKTNPOBaHMS,
MOHUTOPWHIa N 3KCNepTn3bl
obnapatb 6a30BbIMM 3HAHMAMM PYHOAMEHTANbHbIX PA34enoB
U3NKK, Xummum 1 bruonornm B 06beme HeobxoANMOM Ansi
OCBOEHUS (PUNYECKMX, XMMUYECKUX N BMONOrMYECKMX OCHOB B
3KONOrMn 1 NPUPOLONONb30BAHNN, UMETb NPEACTABNEHME O
MK-2 COBPEMEHHON eCTeCTBEHHOHAY4YHOW KapTUHe Mupa, Bnagetb
(npodbeccuoHanbHbie METOLAaMM XMMNYECKOro aHanmaa, a Takxe metogamm otbopa n
KOMMEeTEHLMN) aHanmaa reonornyeckmx n 6nonormyecknx NPoob, MMEeTb HaBbIKM
NOEeHTMUKaLUN 1 onmcaHns Bruonornyeckoro pasHoobpasus,
€ro OLEeHKN COBPEMEHHbBIMM METOAAMUN KONNYECTBEHHO
06paboTkm nHopmaLmm, BKIYas NCnonb30BaHNe METOLOB
NPVKNAnHON CTaTUCTUKN 1 TEOUHADOPMALIMOHHBIX TEXHONOTUIA
NMEeTb NpogPecCcMoHanbHO NPOPUNNPOBAHHbIE 3HAHUSA U
MnK-3 NpakTU4eckmne HaBblki B 0BLLEl reonornm, TeopeTnYeckom n
(NpogpeccuoHanbHble NpakTu4eckor reorpadoum, obuiero no4BoBefeHNs 1 obnanatb
KOMMEeTeHLMN) CNOCOBHOCTBIO UX MCMONb30BaTb B 061aCTM 3KONOrnK U
NPVPOAOMNONb30BaHNS
nmeTb 6a3oBble 0bwenpodeccnoHanbHbIe
MK-4 (o6u1e3|<onorwje0|<me) npencTaBNeHns 0 TEOPETNYECKNX
(NPOECCHOHANbHBIE OCHOBax o6y¢em 3KOMOrv, re03KONOrN, KONOTUM HENOBEKa,
KOMMETEHLIN) CoLManbHOM 3KOMOrnn, OXpaHbl OKpyXatowwer cpelbl, 0
CUCTEMHOM aHanunse n MOLENMPOBaHNM B SKONOMMA 1
NPVPOAOMNONb30BaAHUM
3HaTb OCHOBbI NPUPOAONOSIb30BAHMS, 9KOHOMUKM
NPVPOAOMNONb30BaHNS, YCTOWYMBOrO Pa3BUTHS, METOLOB
OLLEHKW M MPOrHO3MPOBaHUS BO3AENCTBMSA HA OKPYXaIOLLyHo
AK-6 cpefly, NpaBoBbIX OCHOB NPVPOAONONL30BAHNS 1 OXPaHI
(MPOCDECCHMOHATNBHBIE OKpyXarowen cpenbl, 6biTb CNOCOOHBIM NOHMMATb, M3naratb U
KOMNETEHLIAN) KpUTUYeckn aHanmanposaTb 6a30By0 UHGOpMaLMIO B obnacTu
3KOMOrn 1 NPUPOLONONb30BaHNS, B TOM YUCHE, C
NCMNONb30BaHNEM METOOOB MaTeEMaTUYECKOW CTaTUCTUKM,
reoMHPOPMaLIMOHHBIX TEXHONOT WA U MaTeMaTNYecKoro
MOOENNPOBAHMS
BNafeTb METOLAMM NPUKNAAHOW 9KONOrMn, 9KONOrnYeckoro
MK-9 KapTorpacmpoBaHms, 3KONOrM4eCcKom aKCnepTuabl u
(MPOCECCHOHANBHbIE MOHMTOpWHra; BNaneTh MeTO.D,aMI/IVOGDaGOTKVI, aHanusa u
KOMMETEH M) CVHTE3a NoneBoi 1 NnabopaTopHO 9KONOrNYECKOiA
NHGOPMaLUUN 1 UCMONb30BaTb TEOPETUYECKNE 3HAHNS Ha
npakTuke

B pe3ynbTarte 0oCBOEHNA ONCUNMJINHDBI CTYOEHT:

1. DONXeH 3HaThb:
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OcHoBbl Teopun oUCTaHUMOHHOIoO 30HANPOBAHUA 3emnn.

2. OONIXEH yMeTb:
NPUMeHATb MeToabl 06paboTkn gaHHbIX 133 ons peweHns npakTMyeckmx 3anad.

3. NONXeH BnameTb:
COOTBETCTBYIOWMMU NPOrpaMMHbIMK cpeacTeamm obpabotkn [O033.

4. NONXeH OEMOHCTPUPOBATb CNOCOOHOCTb 1 FTOTOBHOCTb:

B pesynbTtate ocBOEHUS AMCLMNANHBLI 0OY4aoWNACS LONXKEH:

? 3Hatb: OCHOBbI TEOPUY ONCTAHUMOHHOMO 30HANPOBAHUS 3eMK

? YMmeTb: MNpumMeHaTb MeToabl 06paboTky faHHbIx 33 ons peweHns npakTnyeckmx 3anay.
? Bnapetb: COOTBETCTBYIOWMUMUN NPOrpPaMMHbIMU cpencTBamMm obpabotkm [0033.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNMUHBI MOAyns

Obuwas Tpya0eEMKOCTb AUCLMINIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 9K3aMeH B 7 CEMECTPE.

CyMMapHO no gucumnnmHe MoxHo nonyy4nte 100 6annos, 13 HKx Tekylwas paboTa oueHnBaeTcs B 50
6annos, ntorosas goopma KoHTpons - B 50 6annos. MuHuManbHoe Konn4ecTBo AN fonycka K 3a4eTy

28 6annos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTtbl N0 AUCLMNIMHE/ MOAYIO
TemaTnyeckum nnaH AUCUUNANHBI/MOAYNA

Buabl n yachbl
Pasgmen ayauTopHOU paborThbl,
N OvcunnnuHbl/ Cemecrpcza-:-c?:;'a ux T?gﬂgg:;)ocm TeKY(L::T?J g;szbl
Mopyns Nekuun MpakTnyeckuellaboparopHbie
3aHATUA paﬁoTbl

Tema 1. dnsunyeckmne

OCHOBBbI NUCbMEHHAas
1.|aMcTaHUMOHHOro 7 1-5 10 0 8 paboTta

30HOMpoBaHns 3emMnu

(433).

Tema 2. NUCbMEHHas
2.|MHTepnpeTtauus 7 5-10 10 0 8 paboTa

OaHHbIX [133

Tema 3.

Vicnonb3oBaHue NUCbMEHHas
3.|0aHHbix 133 ons 7 11-15 | 12 0 8 paboTta

peleHns NPakTN4ecKmx

3anad

Tema 4. Itoroeas
4. doopma KOHTpons / 16 0 0 0
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Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ Cemectp|, . - cTpa (B uacax) ‘I'( on-npg; ﬂp
oAy Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
L 3aHATUSA paborbl

Tema . NTorosas aK3ameH
. 7 0 0 0

doopma KOHTpons

Ntoro 32 0 24

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. dPu3nyeckme OCHOBbI AUCTAHLMOHHOIO 30HAMpoBaHus 3emnu (O33).
nekumoHHoe 3aHsitTne (10 yaca(os)):

dunsmnyeckmne 0CHOBbI ANCTAHLMOHHOro 3oHanposaHns 3emnn (L433) OCHOBbI ANCTAHLMOHHOMO
30HOMpOBaHMS. VI3BneyeHne nHopmaumm n3 n3obpaxxeHunin, NoNyYeHHbIX 4UCTAHLUNOHHBIM MyTEM.
CnekTpanbHble coctaenstowme ndobpaxeHuii 133. CnekTpanbHble curHatypbl. CUcTeMsl
LMNCTaHUMOHHOrO 3oHAMpoBaHus 3emnu. OnTnyeckme cnuctemol. @opmmpoBaHune n3obpaxeHnm u3a
HECKONbKMX CEHCOPOB. POPMNPOBAHME MHOrOKaHaNbHOro n3obpaxeHuin. Cuctembl 0TobpaxeHuns
0033. Cuctembl xpaHeHns O033. Monenu nsny4eHns B onNTUHECKOM auanasoHe. Buanmbii n
ONUXHUIA MHOPpPakpacHbI Amana3oH. ConHevyHas pagnauuns. KoMnoHeHTbl nanydeHus. OTpaxeHHoe
n3nyyeHue npu NpPsIMOM OTPaxXeHUN oT NoBepxHoCTN. OTpaxeHHoe N3nyvyeHne, paccesHHoe
aTmocdpepon. PaccesHHas atmocbepor komrnoHeHTa. CyMMapHasa conHevyHas paguaums Ha
ceHcope. Npumepbl n3obpaxeHnii B BUAUMOM AnanasoHe. 3ateHeHne penbedoM. [biMka u
obnayHocTb. ATMOChepHas koppekums. CpenHEBONHOBOE 1 TEMNOBOE U3nyYyeHne. Tennosoe
n3nyyeHme. KoMnoHeHTbl TENNOBOro usny4yeHuns. NanydeHne nosepxHocTn. OTpaxeHHoe
NMOBEPXHOCTbIO, N3Ny4eHHoe aTtMoceporn. CymmapHas nanyyeHHas paguauns Ha ceHcope.
CymMapHas conHeyHas 1 Tennosas Bocxoaswas paguaums. NMpumepbl n3o6paxeHuii B TepManbHOM
AnanasoHe.

naboparopHasi pabora (8 yaca(oB)):

dunsmnyeckmne 0CHOBbI AMCTAHLMOHHOro 3oHanposaHns 3emnu (LA33) dopmatbl npencTasneHuns
naHHbix [133. MeTtagaHHble. Katanoru cnektpanbHbix curHatyp. Nporpamma ScanEx Image
Processor (SIP). Manunynaunm ¢ cpainamm [133. CuHTte3 nsobpaxeHuii. lMpeobpa3oBaHne AaHHbIX
033 k comaunyecknm BennymHam. OnpeneneHne anbbeno n MHTEHCUBHOCTU U3NYYEHNS.
ATMOChepHas Koppekums 1 koppekuns apiMku. NpeobpasosaHme gaHHbix 33 K (omanyecknm
BennymnHam. OnpeneneHne anbbeno n MHTEHCUBHOCTU U3NyYeHns. ATMOCCDEpPHas KOppPeKUms n
KoppeKkuuns ObIMKMN.

Tema 2. UHTepnpeTaumusa gaHHbix 033
neKkuunoHHoe 3aHsitne (10 4aca(os)):

NHTepnpetauus naHHbix 133 Mogaenu ceHcopos. Oblwee npeActaBneHne o MoAenn ceHcopa.
MpocTpaHCTBEHHOE U cnekTpanbHoe paspeleHne. CrnekTpanbHblil 0TKNMK. Beibopka u
KBaHTM3auums. [ eomeTpudeckmne nckaxenms (ancropcms). Mooenn nonoxeHnsa ceHcopa. Mogenu
opueHTauum ceHcopa. Moaoenu ckaHnpoaHms. Mogenb 3emnu. 'eoMeTpus ckaHepa (CeHcop 13
ofHoro nukcens). FeomeTpusa ckaHepa (NMMHerka ceHcopos). Tonorpagunyeckas ANCTOPCUS.
Xapaktepuctunkm nsobpaxeHuii. Beibopka gaHHbIx. OOHOMEpPHbIE CTATUCTUKN N300pakeHus.
'mctorpamma. KymynsatmeHas ructorpamma. Ctatuctmieckme napameTpbl pacnpeneneHums.
MHoromepHble cTaTUCTKM n3obpaxeHus. CnekTpanbHble NpeobpasoBaHus. MpocTpaHCTBO
XapakTepucTuk. MynbtucnekTpanbHble OTHOWeEHNS. BeretaunoHHble nHaekcol. MNpumepsl
n306paxeHunii. MaeHble KOMNOHEHTbl. CTaHOapPTU30BaHHbIE FMABHbIE KOMMOHEHTHI.
MpeobpasoBaHune "Wwanoyka ¢ KUCTOYKOI". YBenmyeHne koHTpacTa. JinHeinHoe npeobpasoBaHue
rmcTorpammbl. HenvHeiHoe npeobpasoBaHne rmctorpammbl. Hopmanusaums ructorpammbl.
MpuBeneHne k obpasuy. Vicnonb3oeaHne nopora (buHapusauus).

naboparopHasi pabora (8 4aca(oB)):
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NHTepnpeTtauunsa gaHHbix 133 "Coipble" gaHHble [133 n atanbl koppekuun. CpaBHeHne
N306paxeHunin pasHol rnybuHbl koppekumn (06paboTkn). Boibopka aaHHbIX. [ocTpoeHne
OOHOMEPHbIX CTATUCTMK U ructorpamm. KymynatmsHas ructorpamma. Ctatmcrtmyeckme napameTpsl
pacnpeneneHns MHOroMepHble CTaTUCTUKK N306paxeHns MnaBHble KOMMOHEHTbI U KX
ncnonb3oBaHne. MynbtucnekTpanbHble OTHOWeEHWS. BeretaumoHHble nHaekcol. CTaHOapTHble
cnekTpanbHble NpeobpasoBaHms.

Tema 3. Ucnonb3oBaHue gaHHbIX [,33 ons pelwieHus NnpakTuyeckux sanav
neKkumnoHHoe 3aHsiTne (12 yaca(os)):

Vicnonb3oBaHne gaHHbix [133 ong peweHns npaktudecknx 3agad Pernctpauns n cnuaHmne
n3obpaxeHuin. OcHoBbl pernctpaummn. Astomatundeckuin nouck GCP. Koppensiums obnacteir. CBs3b
C NPOCTPAHCTBEHHOI CTATUCTMKON. [lpyrue xapakTepucTnkn n3obpaxeHns ons permcrpaumm.
OpTopekTndomkaums (optodotonnaHbl). CnmsiHne Heckonbknx nsobpaxexuin. CnnsiHne B
NPOCTPaHCTBE xapakTepucTuk. CnmsHne B NPOCTPaHCTBEHHOK obnacTu. NoBbiweHne
NPOCTPAHCTBEHHOrO paspeleHuns. MNpumepbl CINSHUS n30bpaxeHuid. Vicnonb3oBaHune gaHHbIx [133
ANS MOHUTOPUHra NPUPOoAHbIX cucteM. MNMporpammbl 133 HU3KOro 1 cpenHero paspeleHms n
ncrnonb3oBaHue ux peaynbtaTtos. [porpammbl [133 HU3KOro 1 cpeaHero paspelleHns n
ncnonb3oBaHue nx pesynbTaTtos. icnonb3oBaHne aaHHbIx 33 ans MOHUTOPUHra rnobanbHbIX
N3MEHEHWI N NCMONb30BaHNE NX peaynbTaTos.

naboparopHas pabora (8 yaca(oB)):

Ncnonb3oBaHne faHHbix [33 ons peweHns npakTuiecknx 3agad Pernctpaums n3obpaxeHuil.
PyuHoii meTon Boibopa GCP. Buabl npeobpasosaHuii. Pernctpaums n3obpaxeHui.
AsTomatnyeckuin meton Beibopa GCP. Koppensiuus nsobpaxeHuii n ynpaesneHue et. Bugpl
npeobpa3oBaHuii. PyyHoe oewndpupoBaHne n NoCTPOEHME BEKTOPHbBIX TEMATUYeCcKmx KapT. PydHoe
JewndprpoBaHe 1 NOCTPoOEHNE BEKTOPHbIX TEMATMYECKUX KapT.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATE/IbHOM paboTbl AUCLMMNINHBI (MOLYNSA)

Buabi
N Paanen Cemecto| HeAens | camoctosirensHoit TpyaoemkocTh g?«%%%';?:;ﬁﬂg;
AducumnnnuHbl pcemecha paboTbl (B yacax) a60ThI
CTYLEHTOB P
Tema 1. dnsunyeckne
OCHOBbI NoAroToBka K
1.|BMCTaHLMOHHOrO 7 1-5  |nncbMeHHOM 10 ”:gz“T"aeHHaﬂ
30HOMPOBAHUS 3EMNIU pabote P
(A33).
Tema 2. nogroToBska K
2.|MnTepnpetauns 7 5-10 |MMCbMEHHOIA 12 ”gg';'::””a"
OaHHbIX 133 paboTte P
Tema 3.
Wcnonb3oBaHue MoAroToBKa K
3.|naHHbIx A33 ans 7 | 11-15 |nucbMeHHoM 12 ”ggg:‘:””a"
peLleHns NPakTUYecKmx pabote P
3agad
NToro 34

5. O6pa3oBatenbHble TEXHONOIMU, BK/IIOYasi MHTEpPaKTUBHbIE (hOpPMbl 06yYeHUs
- KOMMbIOTEPHbIE MPe3eHTaunn nekuui;

- NIHTEPaKTMBHbIMA onpoc no pasgeny 1;

- KOMMbIOTEPHAsA CUMYNAUUS OYHKLNOHMPOBAHMS CbEMOYHOM CUCTEMDI;

- Kpyrnbii cton (case study) no pasgeny 3 "Vicnonb3osaHue gaHHbix 33 ong peweHns
npakTuyeckux 3anay”.
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6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. du3nyeckme OCHOBbI AUCTAHLMOHHOIO 30HAMpoBaHus 3emnu (O33).
nMcbMeHHast paboTa , NpUMepHbIe BONPOCHI:

OCHOBbI ANCTAHLMOHHOMO 30HAMPOBaHWS. VI3BneyeHne nHgpopMaumm n3 n3obpaxeHuii, Nony4eHHbIX
OUCTaHUMOHHbIM MyTeM. CnekTpanbHble coctaBnsiowme naobpaxexunin 133. CnekTpanbHble
curHatypsl.

Tema 2. UHTepnpeTaumusa gaHHbix 033

nMCbMeHHas paboTa , NpYMepHble BONPOCHI:

Mognenu ceHcopoB. Obuee npeacTaBneHme o Mogenu ceHcopa. [MpocTpaHCTBEHHOE U CNeKTpanbHOe
paspelweHune. CnekTpanbHblii OTKANK. Beibopka 1 kBaHTU3aLUmsI.

Tema 3. Ucnonb3oBaHue gaHHbIX [,33 ons pelieHus NnpakTUyeckux sapav

nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

Peructpauus n cnusHue naobpaxeHuii. OcHoBbl peructpauun. ABTomatnyeckmin nounck GCP.
Koppensuns obnacteit. CBA3b C NPOCTPAHCTBEHHOW CTATUCTUKON. lpyrne xapaktepuctuku
n306paxeHuns ons pernctpaummn. OptopekTngukaums (OpTogoTonNaHbl).

Tema 4. UToroBasi oopma KOHTpoOns

Tema . UToroeasi popma KoHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:

[ns atTectaumm no UToram OCBOEHMS ANCLMMAMHBI NPOBOANTCS 3a4eT. TeKyluii KOHTPOIb
yCNeBaeMoCTW U KOHTPOSb BbIMOTHEHUSI CAMOCTOATENbHOWM PaboThbl OCYWECTBASIKOTCS MNyTEM YCTHOMO
onpoca CTyLeHTOB Ha NeKUMsIX, MPOBEPKN PELEHUN Ha NPaKTUYECKNX 3aHATUSAX U MO pe3ybTaTam
BbIMOMHEHMS KOHTPONbHOW paboTbl. CamocTosTenbHas pabota CTyAeHTOB NpeanonaraeT npopaboTky
TEOPETNYECKOro Matepmana u passutne NPakTUYeckmx HaBbIKOB C UCMOIb30BAHNEM OCHOBHOWA 1
LOMONHUTENbHOW NuTepaTypbl U IHTEPHET-UCTOYHMKOB, @ TakXXe BbIMOIHEHNE KOHTPObHOIO
3apaHus.

[MepeyeHb BOMPOCOB K 9K3aMEHY:
1. "OkHa npo3pavHocTn" atMocgoepbl. CnekTpanbHbie cocTaBnsowme n3obpaxennin 433.
CnekTpanbHble curHatypbl.

2. dopmMupoBaHme n3obpaxeHun B ontmyeckune cuctemax. CeHcopbl. PopmmpoBaHune
MHOroKaHanbHOro M30bpaxeHuni.

3. Mogenu nanyyeHns B onTnyeckom ananasoHe. KOMNOHEHTbl CONMHEYHON pagmauunu.

4. OTpaxeHue u paccesHue nanyvyeHmsa. CymmapHas CoOnHeYHas paanaums Ha CeHcope.

5. doTOMETPUYECKNE UCKAXEHMS (3aTEHEHNE PenbeddoM, AbiMKa 1 06naqyHOCTb). MNpuHUMUMbI
aTMocepHo Koppekuun.

6. CpenHeBONHOBOE M Tennosoe nsnydeHve. CymmapHas nsnydyeHHas paguaums Ha CeHcope.
TepmManbHble n3o0bpaxeHus.

7. MonyyeHne nsobpaxeHusi. Mogenb ceHcopa, NPOCTPaHCTBEHHOE 1 CMEKTPpanbHOe paspeLleHme,
BblbOpKa M KBAHTU3aLMS curHana.

8. ['eoMeTpmyeckme nckaxeHus (GUCTopcus) n ero NpUYKnHbL. INonoxeHne n opneHTaumnsa ceHcopa.
"eomeTpusa ckaHnpoBaHus (Moaenb 3emnu, BAnsHNE penbeda, BO3MOXHbIE FreOMETPUN ckaHepa).

9. XapakTepucTtnkm nsobpaxeHuit. Bolbopka aaHHbix. OQHOMEPHbIE CTATUCTUKN N300paXeHNS.
mctorpamma. Ctatmctnyeckme napameTpbl N306paxeHus.

10. CnekTpanbHble NnpeobpasoBaHus. [pocTpaHCTBO xapakTepuctuk. MynbTucnekTpanbHbie
OoTHoweHns. BeretaumoHHble nHaekchl. [MpeobpasoBaHue "wanoyka ¢ KUCTOYKO". ['naBHble

KOMIMOHEHTDI. CTaH,ﬂ.apTI/I3OBaHHbIe rnaBHble KOMMNOHEHTHI.

11. ®opmuposaHne RGB n3obpaxeHuii B yCNOBHbIX LIBETAX (YBENNYEHUE KOHTPACTA,
npeobpa3oBaHns 1 HOpPManNM3auns rmMcTorpaMmbl, rMCToOrpamMmbl, BrHapmnsauus).
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12. Pernctpaums n cnnsiHne nsobpaxeHuin. ABTomatudeckuii n pydHoi nomck GCP (Todek B3avMHOIA
OpVEeHTauUmM 1 KOHTPOJbHbIX TOYEK). icnonb3oBaHme Koppensauunm.

13. OpTopekTndrkauns (opTodpoTonNaHbl) U UX NOCTPOEHUE.

14. CnusiHne Heckonbknx n3obpaxeHuin. CnmsiHme B NPOCTPAHCTBE XapaKTePUCTUK.
15. Mpobnembl, BO3HUKAIOWME NPU MOCTPOEHNN MO3aMK N UX PELIEHNE.

16. MeTobl NOBbIWEHNS NPOCTPAHCTBEHHOrO paspelleHuns.

17. icnonb3oBaHne paHHbix 133 ons MOHUTOPUHra NPUPOOHbLIX CUCTEM.

18. Vicnonb3oBaHne naHHbIx 133 ons MOHUTOPUHra rnobasnbHbIX M3MEHEHUIA 1 UCMONb30BaHNE NX
pes3ynbTaToB

7.1. OcHoBHas nuTeparypa:

JunctaHumMoHHOE 30HANPOBAHME U reorpaguyeckme HPOPMaUNOHHbIE cucTembl, HYaHapa, A.
M.:l"ow, C. K., 2008r.

["'eomHopMaLMOHHbIE CUCTEMbI N ANCTAHLMOHHOE 30HONPOBAHUE B 3KOTOrMYECKUX
nccnenosaHusx, TpuoHosa, TatbsHa AHaTonbeBHa;MuweHko, Hatanbs
BnaoumnposHa;KpacHouwekos, Anekcert Hukonaesuy, 2005r.

JucTtaHumoHHoe 3oHampoBaHue. Mogenu n metonbl 06paboTkm nsobpaxeruit, LLloseHrepar,
PobepT A., 2010r.

4. BasoBble 1 NpUKNagHble MHPOPMALMOHHbIE TexHonornn: YuebHuk / B.A. 'Bo3aesa. - M.: N[
D®OPYM: HUL MHDPA-M, 2014. - 384 c. - http://www.znanium.com/catalog.php?bookinfo=428860

7.2. JlononHuTenbHasa nuteparypa:

KomnbloTepHbIl NpakTrkym no umndopoBoi obpaboTtke nsobpaxeHuin n cospanuio MG, Iypbe, W.
K.;Kocukos, A. I".;Ywakosa, J1. A., 2004r.

LewndpurpoBaHe asapokoCMUYECKMX CHUMKOB, J1abyTunHa, VipuHa AnekceesHa, 2004r.

7.3. UHTepHeT-pecypcChbl:

caur - http://www.gisa.ru/

cawnrt - http://www.worldclim.org

cawnt - http:/gis-lab.info

canT - http://www.dataplus.ru/

cawnt - http://www.openstreetmap.org

8. MarepuanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHue ancumnnnHbl "OCHOBbI ONCTaHUMOHHbIX METOA0B HabntoaeHms 3emnn" npeanonaraet
MCNONb30BaHNE CNeayowero MatepmanbHO-TEXHNYECKOro obecnevyeHuns:

KomnbloTephbl ¢ ycTaHoBNEeHHOM nporpammoin ScanEx Image Processor, Habopbl BEKTOPHbIX 11
pacTpoOBbIX KapTorpauyeckmx AaHHbIX, LMGOPOBbIX Mogenen penbeda n gaHHbix 133 (CHUMKOB)
LS BbINOMHEHWS NPAKTUYECKNX 3aaaHuii. [poekunoHHoe 060pynoBaHNE ONS HTEHNUS NEKLMWIA.

Mporpamma coctaeneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
HanpasneHno 022000.62 "3konorns 1 NpMpoLonob3oBaHNe" 1 NPOGOUIIIO NOATOTOBKM
MognenupoBaHue B 3KONOrnu .
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