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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

1.6.H., mpodeccop, Xapyk B.U.;k.6.H., nonient, ®exgorona E.B.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

O3HakoMJIeHHE C MeToJaMu OO0pabOTKH MPOCTPAHCTBEHHBIX TaHHBIX B
CUCTEeMax MOHHMTOPHHIA, TPUHIUIIAMHA TPOBEACHUS MOHUTOPWUHTA KOMIIOHEHTOB
ouocdepsl (armocdeprl, OKEaHOB, HA3E€MHBIX CHCTEM) Kak croco0a HW3y4YeHUs
aKTyaTbHOTO COCTOSHHMSI M TPOTHO3UPOBAHUS PA3BUTHS  PA3IUYHBIX  CHUCTEM.
YraoyOnsiercss u3ydeHHe (PU3NYECKUX OCHOB AWCTAHIMOHHOTO 30HAUPOBAHUS U
METO/MIOB 00pabOTKM JaHHBIX B CHUCTEMax MOHHUTOPHUHTA pPa3HOTO YpOBHS,
W3YYaroTCs XapaKTEPUCTUKH CUCTEM MOHUTOPHHTA PA3HOTO HAa3HAYCHUSI.

1.2 3agayu n3yyeHus1 TUCUUILIAHBI

JlucuuriiHa TpeaHa3HayeHa Uil 3HAaKOMCTBA CTYACGHTOB CO CTPYKTYpOM,
(GyHKUMAMU U OCOOCHHOCTAMM aHaiu3a AaHHbIX J[33 W Apyrux mpoCTpaHCTBEHHBIX
JaHHBIX B CHCTEMax MOHUTOPHHIa 3KOCUCTeM cymHd. B mensax mnocrpoenus
(mpoexTupoBaHusl) MHPOPMAIMOHHBIX CHUCTEM MOHUTOPUHTA U3YYAIOTCS PA3TUYHbBIC
npubopsr /[33, MeTtoapl 00pabOTKHM MAaHHBIX W OCOOCHHOCTH MPHMEHEHUS AaHHBIX B
CHCTeMax TJIOOATHHOTO, JIOKATHHOTO M OINEPAaTHBHOTO MOHUTOPUHTA HSKOCHCTEM
CYLIH.

1.3 IlepeueHb NmJIaHUPYeMbIX Pe3yJbTATOB OOy4YeHHUS MO JUCUHMILJIMHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHMPYEeMbIMH Ppe3yJabTAaTaMH  OCBOCHMS
o0pa3oBaTe/IbHOH MPOrpaMMbl

Koa n HanmeHoBaHue MHOUKaTopa 3aI'IJ'IaHVIpOBaHHbIe pe3ynbTtaTthbl o6yquV|s:| no ancuuniunHe
AOOCTUXEHNA KOMneTeHUunn

IIK-6: Crioco0HOCTH BHINOJIHATH KOMILJIEKC TEXHOJIOTHYECKUX ONepanui 1Jist
co31aHusi ”HGPOPMANMOHHBIX MPOJAYKTOB HA OCHOBE HCIOJIb30BAHUS
NMPOCTPAHCTBEHHBIX TAHHBIX, MOJATOTOBKHU U MPeI0CcTABJIeHUsI HHPOpMAUH

[1K-6.1: TIpumenseT MmeToabl TEOPHI0, METO/Ibl U AITOPUTMBI aBTOMAaTU3UPOBAHHOMN

MIPOEKTUPOBAHUS OTPACIEBOTO 00paboTKH KOCMUYECKOU NH(OpMAITHH;

IIPOrpaMMHOTO 0OeCTIeYeHHS C pabotarh ¢ HHGPACTPYKTYPOH MPOCTPAHCTBEHHBIX

MCIIOJIb30BaHUEM JTAHHBIX

MPOCTPAHCTBEHHBIN JaHHBIX : paboThI ¢ MPOCTPAHCTBEHHBIMU XaPAKTEPUCTUKAMU
MHTEpecyeMoro o0beKTa HabTI0ACHHUS,




[TK-6.2: OcymecTBisier
TEXHOJIOTMYECKUE OTepaluu
aHaIn3a, MOATOTOBKH U
IPEeJ0CTaBICHUIO HHPOpMaIUU
IO 3alpocaM MoJIb30BaATENs
c

TEXHOJIOTHYECKHUE OTepaluy aHAIN3a, HOJTOTOBKU U
MPEOCTABICHNIO HH(OPMAIINH 110 3aIpocam
nosp3oBarens [ VIC; meToap! yinydieHus n300paxeHuni
" BU3yaAIM3allun JaHHBIX; CUCTCMbI KOOpAUHAT U
MPOEKIINH; ATTOPUTMBI KITacCU(PHUKAIIH, CETMEHTALIUH;
OLIEHKA TOYHOCTH KJIACCU(UKALINH; IEPEBO PEIICHUH 1
HEHPOHHBIE CETH.

OCYIIECTBIISITh OCHOBHBIE TEXHOJIOTHYECKHE MTPOIIECCHI
MOJTY4EHHsI HA3eMHOH U a9pOKOCMHYECKOM
reonpOCTPaHCTBEHHON HHpOpMaLKH, ee 00paboTKy U
NPE/ICTaBICHHE;

: CO3[aHUs JIEKTPOHHBIX KapT, aIjIacoB U APYIUX
KapTorpaguyecKux MpOU3BEICHUH C UCIIOIb30BAaHUEM
reonH()OPMaIMOHHBIX CHCTEM H UX KapTorpapuyeckux
MOJICUCTEM; (POPMYJTUPOBAHUS KPATKUX BBIBOJIOB O

COCTOSIHMH 00BeKTa (MpoIiecca, IBJICHU), B OTHOIIIEHUHN
KOTOPOTO MOATOTABIMBACTCS YIIPABICHUYECKOE PELICHUE,
(hopMyTUpOBaHUS MPEABAPUTETHHBIX PEKOMEHIAINH JIJIsT
MIPUHATHS YIPABIEHYECKOTO PEIICHUS

[1K-6.3: Pa3pabarbiBaeT
TEXHOJIOTUU 0OMEHa JaHHBIMU
mexny ITUC n
CYIIECTBYIOIIMMH CUCTEMaMHU

OCHOBHBIE cIT0cO0bI 00MeHa naHnHbIMu Mexay [MC,
npuMepsl cymectByronux cucremam [YC
TEXHOJIOTHYECKUE OTICPALIUH T10 TTOIIEPIKAHUIO
paboTOCTIOCOOHOCTH TeONH(DOPMAITMOHHBIX CUCTEM H UX
KapTorpapuyecKux MoACUCTEM;

BBIABJICHHUSI OCHOBHBIX 3aKOHOM€pHOCTCI\/JI u
3aBHCHMOCTEH XapaKTEPHCTUK UCCIIEIyeMOro 00beKTa
(mporecca, SIBJICHHSI) COTJIACHO PETIIAMEHTY PEIICHUS
TEMaTHYECKOW 3a/1a4H,

[1K-6.4: OcymiecTBisieT
pa3paboTKy CTPYKTypHI 0a3
nadabelX UC 1A BBITOTHEHUS
MIPOCTPAHCTBEHHBIX 3aIPOCOB

[IK-6.5: ITpumensier MeToAbl
pemenus 3aaad noJib30Barenei
Ha OCHOBE KOMITJIEKCHOTO
KOCMHYECKOTO 00eCTICUCHUS
(IUC, A33, ciyTHUKOBas
HaBUTAIM, KapTorpaduaeckoe
U Te0/Ie3nYecKoe 00ecIeueHue,
CBSI3b U NIEpejiaya JaHHBIX )

1.4 OcobOeHHOCTH peajiM3alUu AMCHUILINHbI

SI3BIK peann3anuy TUCUUILIMHBL Pycckwil.

Jucturuinaa (Moayis) peanusyercs ¢ npumenenueM D0 u JJOT

URL-anpec u Ha3BaHue 3JEKTPOHHOTO oOywaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=372.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

CCM
Bcero, N
. 3aUeTHBIX
Bun yue6HO# paboThI e | 1|2
(akam.gac)
KonrakTHas padora ¢ 2,83 (102)
npemnoaaBaTeseM:
3aHATUA JIEKIIMOHHOTIO TUIIA 1,17 (42)
MIPAKTUYECKUE 3aHATHS 1,67 (60)
CamocrosiTesqbHas padora 3,17 (114)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |1 (36)
(3auér) (Ax3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
o/n Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yucne B Bcero yucne B Bcero yucne B Bcero Yyucie B
3NO0C anocC 3N0C 3UO0C
1. CTpyKTYypa CHCTEeM MOHMTOPHMHIA
1. CtpykTypa cucTeMbl MOHUTOpUHTA. HazeMHbIN 1 )
KOCMUYECKUN KOMIUIEKCHI.
2. OCHOBHBIE TTPUOOPHI TUCTAHIIMOHHOTO 30HUPOBAHUS B )
CHUCTEeMaxX MOHUTOPHHTa OHOChEpPHI
3. 28
2. CucTeMbl MOHUTOPHMHIA IJ1002JIbHBIX HA3€MHBIX M BOJAHBIX 9KOCHCTEM
1. 3agaun rmoOaTbHOTO MOHUTOPHHTA YKOCHCTEM 2
2. I'moGanbHbIil MOHUTOPUHT PACTUTEIHLHOTO MTOKPOBA 4
3. MonutopuHr arMoc¢epbl U oKeaHa 4
4. Naunbie cniektpopanuomerpa MODIS B cucremax 4
100aTbHOTO MOHUTOPHHTA
5. CrieKTpaibHbI€ MOPTPETHI PA3HBIX THUIIOB MOBEPXHOCTEHN 4
6. Brinenenue Ha n300pakeHUN 00BEKTOB, UCTIONB3YS 6
CErMEHTAIIUIO 110 JAHHBIM BBICOKOTO Pa3pelleHUs




7. N3yuenune cpeacTB rpa@uuecKkoro mporpaMMHUPOBAHHS
ArcGIS

10

8. AHanM3 BPEMEHHBIX PSIIOB PA3IMUHBIX IPOAYKTOB
MODIS Tepputopuu cymu

9. AHanKM3 BPEMEHHBIX PAIO0B Pa3IHMYHBIX MPOIYKTOB
MODIS st armocdepb! 1 oKeana

10.

26

3. UndopmManmoHHble CHCTEMBI JIOKAJIHLHOI0 MOHUTOPHHI' A

1. 3agaun JTOKATbHOTO MOHUTOPUHIA IKOCUCTEM CYIIIH.
[TpuGops! AUCTAHITMOHHOTO 30HIUPOBAHMSI BEICOKOTO
IPOCTPAHCTBEHHOT'O pa3pelIeHUs

2. MOHUTOPHHT CEIIbCKOXO03IMCTBEHHOTO HA3HAYEHHUS

3. MOHUTOPHUHT JIECHOTO TOKPOBA

4, HpI/IMepBI KOMIIJICKCHOI'O PCHICHHA 3a1a4 JIOKAIbHOI'O
MOHUTOPHHTIA

5. Beiienenue Ha U300paKeHUHU 00BEKTOB, UCIIONIb3YS
BBICOKOYACTOTHYIO (PUIIBTPALUIO 10 JAaHHBIM BBICOKOTO
paspeleHus

6. Beiienenue Ha U300paKeHUH 00BEKTOB, UCIIONIb3Y S
TEKCTYpHbIE IPU3HAKYU 110 TAHHBIM BBICOKOTO Pa3peLIeHuUs

7. llpumenenue LIMP nns nokanuzamnuu 0ObeKTOB Ha
KOCMHYECKOM CHUMKE

8.

36

4. Un¢dopManiuoOHHbIE CHCTEMBbI ONEPATHBHOI0 MOHUTOPUHI A

1. OcoOeHHOCTH OTIEpaTHBHOTO MOHUTOPUHTA

2. Cuctembl ONepaTuBHOTO MOHUTOPHUHTA MTOkKapoB B PO




3. Cucremsbl ONepaTuBHOTO MOHUTOPHUHTA YPE3BbIYaAHBIX
CUTyalHu

4. Metozibl 00pabOTKHU JaHHBIX B CUCTEMaX ONEPaTUBHOTO
MOHUTOPHHIA

5. AHanu3 u3MEHEHUs JIECHOTO MOKPOBA 110 TaHHBIM
Landsat ¢ ucmonp30BaHuEM METOA KJIaCTEPHU3AIUU
KJaccuuKaum

6. Ucnonb3oBanue epeBa peleHui 1Jisl BbIACICHUS
TEPPUTOPHUI UHTEPECA C UCTIOJIb30BAHUEM
MHOTOCHEKTPAIbHBIX TaHHBIX, PE3YyJIbTATOB
kinaccudukaruu u [{MP

7. Beiaenenue rapei U JeMCTBYIONIUX MOKApOB Ha
KOCMHNUYCCKHUTX CHUMKAax

8.

24

Bcero

42

60

114




4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aAHUA:

Kamkun B. b., Cyxunun A. W. JlucTaHIIMOHHOE 30HIMPOBAaHUE 3€MJIU U3
kocmoca. [ludposas o6paboTka n3o0paxeHuit: yaueonoe nmocooue(Mockaa:
Jloroc).

Kamkun B. b., backoBa A. A., Py6nesa T. B., Bnacos A. C., Xapyk B. 1.,
CyxunuH A. U., Ilepyxun C. B., PomanoB A. A. lludposas o6paboTka
aOPOKOCMHUYECKUX U300pAKEHUI: dJEKTPOH. yued.-METOI. KOMILIEKC
muciuuinHbl(Kpachnosipek: UK COY).

[Tosenrepar P. A., Kupromun A. B., JlembsinukoB A. 1. J[ucranunonHoe
30HIUpOBaHue. Mojienu U MeToAbl 00pabOTKU N300paKeHUM: [yueO.
nocobue](Mocka: TexHocdhepa).

Cub. dhenepan. yu-t, UH-T KOcMud. 11 UHGOPM. TEXHOTIOTHI MOHUTOPUHT
Oonocdepsl U AUCTAaHIIMOHHOE 30HIUPOBAHUE: IIIEKTPOH. Y4€0.-METO/I.
komruieke aucuumnHbl(KpacHosipck: COY).

Xapyk B. U., ®enotosa E. B. MonuTopuHr 6mocdepbl 1 TUCTaHIIMOHHOE
30HAMPOBaHUE: y4eO.-METO/I. MOCOOUE JJIsl MPAKTUY. 3aHSATUH [JIJ1s1 CTYIEHTOB
crerr. 230201.65.00.29 «MudpopManiioHHbIE CUCTEMBI U TEXHOJIOTHUHU B
reonHdopmarmoHHbIX cuctemax» |(Kpacnospck: COY).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PpacHpocTpaHsieMoe MPOrpaMMHOe

obecrevyeHue, B TOM YHUCJIe 0T€YeCTBEHHOI0 MPOM3BOACTBA (IPOrpaMMHoOe
obecneyeHune, Ha KOTOPOEe YHHBEPCUTET UMeeT JHIEH3HI0, 4 TAKKe CBOOOTHO
DACIDOCTDAHAEMOE MDOrDAMMHOE o0ecIeYeHmne):

1.

[TporpammHBbIe cuCTEMbI 00pa0OTKH JaHHBIX AUCTAaHLIMOHHOTO 30HAUPOBAHUS
u reonHpopmarmonHoro ananusa: ArcGIS, QGIS.

Omnepanrionnas cuctema Windows
[Taket Microsoft Office

4.3 UnTepHeT-pecypchbl, BKIOYasA NMpodecCHoOHAIbHbIE 0a3bl TaHHbBIX
U UH(GOPMAIHOHHBIE CIIPABOYHbIE CUCTEMBI:

Caiit reoundopmanrornHoro noprana [ IC-Accormanuu [ DIeKTpOHHBIN
pecypc] : - Pexxum noctyma: http://www.gisa.ru/

Caiit HedopmanbHOTO coolmiecTBa crieruanictoB B oonactu [TUC u 133
[DnekTpoHHBIH pecypc] : - Pexxum noctyma: http://gis-lab.info/

S ®oHI OLEHOYHBIX CPEICTB

OI_IGHOLIHI)IC CpCACTBA HAXOOATCA B IIPUIIOKCHHUHA K pa6oan IIporpaMmmMam

JUCHUIIINH.

6 MartepuajbHO-TeXHHYeCKasi 0a3a, He00X0AMMAA VISl OCYLeCTBJICHHS

00pa30BaTeJIbHOIO Mpolecca Mo AUCHUIINHE (MOLYJII0)

Jns mpoBeneHus JeKIUi He00X0IMMa ay JUTOPHUsl, OCHAIlICHHAs CPEICTBAMU
MOKa3a Mpe3eHTalr, BBIXOJ0M B IHTEpHET.



J1J1s1 MpakTHYECKUX PadoT HEOOXOIMMO UMETh JIOCTYII K DJIEKTPOHHOMY
oOydaroremMy Kypcy

10
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