MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

['eonesnueckuii hakynpreT
Kadenpa nndopmaruku n reonHHOPMAIIMOHHBIX TEXHOJIOTHIA

' % JTOKYMEHT MOJAMUCAH

%\; IEKTPOHHOI MOJAMUCHIO «YTBEPXJIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 15 mas 2026 T

®OH/I OHEHOYHBIX CPEJACTB 11O JUCIMIIJIMHE (MOAYJIIO)
«b1.B./1B.01.27 ABTOMATU3ALUA JEINUNP®PUPOBAHUA JAHHbBIX

JUCTAHIIMOHHOI'O 30HANPOBAHUS»
VYpoBeHb BEICIIETO 00pa30BaHUs: MarkucTparypa

Hanpasnenue noarorosku: 21.04.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

HanpasnenHocts(npoduiip) moAroTOBKU: YIpaBieHHE MPOU3BOACTBEHHO-TEXHOIOTHYECKUMU
MpoLEecCcaMy B T€0I€3UH U JUCTAHIIMOHHOM 30HAMPOBAHUU

KBanudukamnus (CTeneHb) BHITYCKHUKA: MarUCTP
®dopma oOyueHHUs: OUHAs
I'on Habopa (mpuema Ha oOydenue): 2026

Cpox nosrydeHust 00pa3oBaHuUs: 2 rona

O0beM: B 3a4ETHBIX SAUHUALIAX: 3 3.€.
B akajeMuyeckux yacax: 108 ak.u4.

Mocksa, 2026



Pa3padoruukmu:
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ComnacoBaHue U yTBEPKACHUE
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1 Teonesuuecknit | [Ipexcenarensb ITonosues O. B. Paccmotpeno | 28.01.2026, Ne
(baxynsrer YYEHOI'0 COBETA 14
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1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

[TK-1 Cnocoben YIPaBIAThH MIPOU3BOJICTBEHHO-TEXHOIOTHYECKUMU MpoueccaMu
Tonorpado-reoie3nIecKux padboT

I1K-1.1 Pa3paboTka mpoeKTOB MPOU3BOACTBA TONOIPadO-reoIe3nIECKIX padoT
3namu:
[IK-1.1/351 OcoO0eHHOCTH OpraHu3allud T'eOJEe3MUYECKOTO IMPOU3BOACTBA, KPUTCPUH
KauecTBa IPOU3BOJCTBA TI'EOJE3UYECKUX PA0OO0T; KOMIUIEKC COBPEMEHHBIX MpoOiieM
reoIe3NYECKUX TEXHUKH, HAyKH U TPOU3BOJCTBA; JOCTOMHCTBA W OTPaHUYEHUS
U3MEPUTENBHBIX U MHQOPMALIMOHHBIX TEXHOJIOTUH, HUCIOJIB3YeMbIX UIg OOecreueHus
oTpaciieil HapoJHOTO X0O35HUCTBA TeoAe3nUeCcKol nHpopMareit
Ymemu:
I[IK-1.1/¥m1  OmnpenensiTb OCHOBHBIE HANpAaBICHUS PA3BUTHUS WHHOBAIMOHHBIX
TEXHOJIOTU B I€01E3UHN
Braoems:
[IK-1.1/HB1 HaBeikamu omneHKHd dS(PPEKTUBHOCTH TEXHOJIOTHYECKUX IPOIECCOB
reoIe3NYECKOro  MPOM3BOACTBA M HaBbIKAMM  TPUMEHEHHUS  Pe3yIbTaToB
npodeccuoHaNbHOM JEATEILHOCTH TPHU TMPOM3BOACTBE padOT obecreueHus oTpaciei
HApOJHOTO XO35HUCTBA Teoe3nuecKoi nHpopMaIuei

2. Iloka3zaresid 1 KPUTEPUH OLIECHUBAHMSI KOMIIETEHIIH

[Tnanupyembie YpoBeHb Kpurepuu oniennBanus (nepedeHb chOPMUPOBAHHBIX
pe3yJIbTaThl OCBOCHUS |OBJIAICHUS NJIK/3YB no ypoBHSIM OCBOCHHS)

MIPOTPaMMBbI

ITIK-1 Cniocoben [Tosbmmiennsii  |MJIK T1K-1.1 Pa3zpaboTka mpoeKTOB MpOU3BOJCTBA
YIIPaBISTh tonorpado-reoIe3nIecKux padboT

MIPOU3BOACTBEHHO-TEX

HOJIOTMYECKUMHU 3HaTh:

mporeccaMu [TK-1.1/311 OcobeHHOCTH OpTraHU3aIliy T€0AC3UIECKOTO
Tonorpado-reoaeznye MIPOM3BO/ICTBA, KPUTEPUHU KauecTBa IPOU3BO/ICTBA

CKHX paboT TEOJIE3MUECKUX padOT; KOMIIJIEKC COBPEMEHHBIX TTPOOIeM

reoIe3NYEeCKUX TEXHUKH, HayKU U IPOU3BOJICTBA;
JIOCTOMHCTBA U OTPaHUYEHUSI U3MEPUTETbHBIX U
MH(GOPMAITMOHHBIX TEXHOJIOTUM, UCTIONb3YEMBIX IS
obecrieueHus OTpaciieid HApOTHOTO XO35HUCTBA
reojie3nueckor nHpopmarmen
YMerTsb:
[TK-1.1/Ym1 OnpenensiTh OCHOBHBIC HAIIPABICHUS
Pa3BUTHS HHHOBAIIMOHHBIX TEXHOJIOTUH B I€0JIC3UU
Bnanets:
[1K-1.1/HB1 HaBbikamu orieHKH 3P HEeKTUBHOCTH
TEXHOJIOTHYECKUX TPOIIECCOB re0e3nYeCKOro
MIPOM3BO/ICTBA U HABBIKAMH IIPUMEHEHUSI PE3YyIbTaTOB
npodeccuoHaNbHOM 1eATEeNbHOCTH IPU MTPOU3BOACTBE
pabot obecrnieueHns OTpacyieil HApOIHOTO XO3UCTBA
reojie3nueckor nHpopmarmen




ba3zoBblit NAK IIK-1.1 PazpaboTka npoeKTOB IPOU3BOACTBA
Tornorpado-reoge3nyeckux padbor

3HaTh:
[K-1.1/3u1 OcoGeHHOCTH OpraHU3aIUH Fe01e3UYECKOTO
IIPOM3BO/ICTBA, KPUTEPUU KaueCcTBa IPOU3BO/ICTBA
re0/Ie3NYECKUX PabOT; KOMIIJIEKC COBPEMEHHBIX Ipo0ieM
reoIe3U4YECKUX TEXHUKH, HAyKHU U IPOU3BOJICTBA;
JIOCTOMHCTBA U OTPaHUUYEHUS U3MEPUTEIBHBIX U
UH(POPMAILIMOHHBIX TEXHOJIOTUH, UCTIONb3YEeMbIX IS
o0ecriedeHus: oTpaciaeil HapoIHOTO X03sHcTBa
reozie3nyeckoil nupopmarmen

YMmeTs:
[IK-1.1/¥Ym1 Omnpenensate OCHOBHBIE HalIPaBICHUS
Pa3BUTHS HHHOBALIMOHHBIX TEXHOJIOTUI B I€0JE3UN

[ToporoBbiii MK ITK-1.1 Pa3paGoTka mpoeKTOB MPOU3BOACTBA
toniorpado-reoIe3nIecKux padboT

3HaTh:
[TK-1.1/311 OcobeHHOCTH OpTraHU3aIliy T€OAC3UUECKOTO
MIPOM3BO/ICTBA, KPUTEPUHU KaueCcTBa IPOU3BO/ICTBA
TEOJIE3MUECKUX padOT; KOMILJIEKC COBPEMEHHBIX MTPOOIeM
reoIe3NYEeCKUX TEXHUKH, HAayKU U IPOU3BOJICTBA;
JIOCTOMHCTBA U OTPaHUYEHUSI U3MEPUTETbHBIX U
MH(GOPMAITMOHHBIX TEXHOJIOTUM, UCTIONb3YEMBIX IS
obecrieueHus OTpaciieid HApOHOTO XO35HUCTBA
reojie3nueckor nHpopmarmen

3. [IIxajga oneHuBaHUA

OrueHka

Kpurepuu onennBanus (nepeuess copmupoBaHabix MIK/3YB)

OTIn4HO

[IK-1.1 Pa3paboTka mpoeKTOB MPOU3BOACTBA TONOIPadO-reo1e3nIECKIX
pabot
[TK-1.1/311 OcobeHHOCTH OpraHU3aIliU Te0Ie3MYECKOTO MTPOU3BOICTBA,
KPUTEPHH KaueCTBa MPOU3BOJICTBA I€0/IE3NIECKUX PAOOT; KOMILJIEKC COBPEMEHHBIX
npo0IeM Teoe3nYeCKIX TEXHUKH, HAyKH U IPOU3BOACTBA; JOCTOMHCTBA U
OTPaHUYEHUS U3MEPHUTEIBHBIX U MH()OPMAIIMOHHBIX TEXHOJIOTUH, HCIIOIb3yEMBIX
Ui o0ecTiedeHrs1 OTpaciei HapOIHOTO X03sHCTBA reoie3nuecKoil HHpopMaren
[IK-1.1/¥YM1 Ompenensate OCHOBHBIE HAIIPABJICHUS Pa3BUTUSI HHHOBAIIMOHHBIX
TEXHOJIOTUN B F€OJE3UH
[IK-1.1/HB1 HaBblkamu o1ieHKH 3()(EKTUBHOCTH TEXHOJIOTHYECKHX MPOLIECCOB
re01e3U4YECKOr0 MMPOU3BOJCTBA U HABBIKAMU IIPUMEHEHUS PE3YJIbTaTOB
npodeCcCHOHANBHON AEATEIbHOCTH IPU MPOU3BOACTBE PabOT 0OecreueHus
oTpacieil HapoTHOTO X03sHCTBa reoie3nuecKoi HHpopMmaren




Xopo1o

[IK-1.1 Pa3paboTka mpoeKTOB MPOU3BOACTBA TONOIPadO-reo1e3nIeCKIX
pabot
[TK-1.1/311 OcobeHHOCTH OpraHU3aIliu Te0IE3MUECKOTO MTPOU3BOICTBA,
KPUTEPHH KaueCTBa MPOU3BOJICTBA I€0/IE3NIECKUX PA0OT; KOMILJIEKC COBPEMEHHBIX
po0IeM TeoIe3nIeCKIX TEXHUKH, HAyKH U IPOU3BOACTBA; JOCTOMHCTBA U
OTPaHUYEHUS U3MEPHUTEIBHBIX U MH()OPMAIIMOHHBIX TEXHOJIOTUH, HCIIOIb3yEMBIX
Ui 00ecTiedeHrs1 OTpaciei HapOIHOTO X03sHCTBA reoie3nuecKoil HH(popMaren
[IK-1.1/¥YM1 OmpenensaTe OCHOBHBIE HAlIPABJICHUS Pa3BUTUSI HHHOBAIIMOHHBIX
TEXHOJIOTUN B F€OJE3UH

YnosnerBopute
JIBHO

[1K-1.1 Pa3zpaboTka mpoeKTOB MPOU3BOICTBA TOMOTPadhO-re01e3NIECKUX
pabor
[1K-1.1/311 OcobeHHOCTH OpTaHU3aIliy T€OAC3UUECKOTO IPOU3BOJICTBA,
KpUTEPUHU KauecTBa MIPOU3BOACTBA I'€0/Ie3NUECKUX PabOT; KOMIUIEKC COBPEMEHHBIX
npobJieM reoIe3nYeCKUX TEXHUKY, HaAyKU U POU3BOJCTBA; TIOCTOUHCTBA U
OTpaHUYEHUS] U3MEPUTETBHBIX U HH()OPMALIMOHHBIX TEXHOIOTHI, UCTIOIb3yEMbIX
JUTs1 o0ecIIedeHusT OTpaciaelt HapOAHOTO X03sMCTBA Te0Ie3nYeCKoil HHBOpMaIHe

Heynosne-
TBOPUTEIHHO

Pesynbrarel 00yueHust He cOpMHUPOBAHBI HA TOCTAaTOYHOM YPOBHE

4. KoHTpOJIbHbIE MEPONPUSATHUS MO TUCHUTIINHE

Bun xonTposns

®dopma koHTPOIIs1/O1IEHOYHOE CPENCTBO

Texymuii konTpons  |[IpakTudeckas pabora

PacueTHo-rpaduyeckas pabora
Keiic-3anaua

IIpomexyTrounas PacuerHo-rpaduueckas pabora
aTTecTanus 3ayeT ¢ OLIEHKOU
Bua koHTpOJISI/ HCOIB3yeMble
Ne HaumeHoBanue pasiea Kourtposupyem OlICHOYHbIE MATEPUAJIBI
n/n bie U1K . TIpoMexyT.
Texymmi
aTrecTanus
1 |Opranuzanusi TOTOKOB JJAaHHBIX IK-1.1 [TpakTuueckas padora 3auer ¢
J133 B pOM3BOJICTBEHHBIX OIICHKOU
cUCTeMax
2 |TexHonoruu npeaBapuTEIbLHON [K-1.1 [TpakTuueckas padora 3auer ¢
aBTOMaTHYECKON 00pabOTKH OLIEHKOM
3 |ABromarumsaius anaautudeckon |[ITK-1.1 [TpakTudaeckas pabora 3auer ¢
00paboTKu U IemupprupoBaHUs OLICHKOM
4 |YnpaBneHue METaJaHHBIMU U [K-1.1 [TpakTuueckas padora 3auer ¢
KaueCTBOM JAHHBIX OLIEHKOM
5 |Wurerpanus B npousBoactseHHsle [1K-1.1 PacuetHo-rpaduueckas 3auer ¢
IIPOLIECCHI TPEATIPUATHS pabora OLIEHKOM
Ketic-3anaua

S. IlopAaoK npoBeAeHUs MPOMEKYTOYHON aTTeCTAlUN




[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem ¢ oyeHkou, 3 cemecmp.

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. Opzanuzayus nomokoe oannvix /[33 6 npou3e00cmeeHHbIX cucmemax
Koumponupyemvre U/IK: 1IK-1.1

Tema 1.2. Asmomamusupoeanuviii coop Oauuwix.llnanuposanue xocmuueckou cvémku uepes APl
onepamopos (nanpumep, Pocxocmoc, Planet Labs).

dopma KOHTpOJIs1/01IeHOYHOE cpencTBO: [IpakTuueckas pabora
Bomnpocwi/3ananus:
1. 3HaKoMCTBO ¢ pabodeii cpenoit

YcranoBka u HacTpoiika Python-okpyxenus (Anaconda/Miniconda).
Pabota ¢ repmunanom Linux/WSL st Hapuranuu no (aisioBoil CiCTeMe CHUMKOB.
[Teprie komanpl GDAL/OGR: nonyuenue napopmaruu o pactpe (gdalinfo).

Pa3zoen 2. Texnonozuu npeosapumeibHoll A6mMomMamuyeckoii 00padoomku
Koumponupyemvie U/IK: 1IK-1.1

Tema 2.2. Hucmpymenmvr ETL (Extract, Transform, Load) Ona npocmpancmeerHblx
Ooannvix.Koneeiiepvr oopabomiu na 6aze GDAL/OGR 6 komanoHotl cmpoke.

dopma KoHTpoIs1/onieHoUHOE cpencTBo: [IpakTuueckas padora
Bomnpocwi/3ananus:
1. Co3nanue ckpunrTa nakeTHoi oopaboTku

Harmmucanne Bash/Python ckpunra mist maccoBoit kouBepranuu ¢popmara .SAFE (Sentinel) B cxxarbrit
GeoTIFF.

ABTOMaTHYECKOE CO3aHUE MTUPAMHJI (OVerviews) U pacuéT CTaTUCTUKH pacTpa.

CxpunT 00pe3KH KOJUIEKIIMH CHUMKOB TI0 3a7jaHHOMY KOHTYpY (shapefile).

Pazoen 3. Asmomamu3zayua aHaiumuyecKoil 00padomku u oewtupuposanus
Konmponupyemvie U/IK: 11K-1.1

Tema 3.2. Monumopune usmenenuti (Change Detection). Aneopummsl asmomamuiecko2o cpasHenus
PA3HOBPEMEHHBIX CHUMKOB.

®opma KOHTpOJIsI/O1IeHOYHOE cpeacTBo: [IpakTryeckas padbora
Bonpocsi/3ananus:



1. Knaccugukanus 3emiuenonb3oBanus Ha Python

[TonroroBka oOydaromieii BBIOOPKH 13 BEKTOPHBIX JaHHBIX.
O6yuenue monenu Random Forest uin SVM ¢ ucnons3oBannem 6ubnuoreku Scikit-learn.
[TpuMeHEeHHe MOJIEITH K CITyTHUKOBOMY CHHUMKY M COXPaHEHHUE pe3yJibTara B BUJIE KapThl.

Pa3zoen 4. Ynpasnenue memaoannvimu u Kauecmeom OAHHbIX
Koumponupyemvie U/IK: 1IK-1.1

Tema 4.2. Koumpons kauecmea 6 asmomamuieckom pexcume
dopma KOHTpOJIsI/0TIeHOUHOE cpeacTBO: [IpakTuyeckas padora
Bonpocsi/3ananus:

1. Jlerekimus BIpyOOK Jieca / CTpOUTENHCTBA

3arpy3ka BpeMeHHO# cepun cHuUMKOB Landsat/Sentinel uepe3 API.
Pacuér ungexca NBR (Normalized Burn Ratio) mmnst kaxmoro cHUMKa.
ABTOMaTn4ecKas reHepanus MoJIMroHaIbHOro cios «M3MeHeHne 3a nepuom.

Pazoen 5. Humezpayus é npou3zeo0cmeeHHble NPoUeccsl nPeonpuUAmus
Koumponupyemvie U/IK: 11K-1.1

Tema 5.1. Cepsuc-opuenmupoganuas apxumekmypa (SOA).
®dopma KOHTPOJIS/OlleHOYHOE cpeacTBO: Kelic-3amaua
Bomnpocsi/3ananus:

1. ®uHaNbHBIN NPOEKT — MHUHU-KOHBEWEP

3amaya: co3AaTh CKPUNT, KOTOPBIM TpPHU TIOMEIIEHWH HOBOTO HEOOpaOOTaHHOTO CHHMKA B
«TATKY-BXOJISIIIINE» aBTOMAaTHYECKH: BRITIOTHIET aTMOC(HEpHYIO KOPPEKIIHIO.

PaccuuThiBaeT BeretanioHHbIC HHICKCHI.

[TpoBoauT KIaccudukaiuio.

VYIakoBBIBaET pe3yNbTaT B apXHUB BMECTE € (hailloM MeTaJaHHBIX.

Tema 5.2. Ilpoexmuposarue npouze00CmMeeHHOU TUHUU.
®dopma KOHTPOJISI/OTICHOYHOE CpeaCcTBO: PacueTHo-rpadudeckas padbora
Bonpocsi/3ananus:
1. I'eneparnusa XML-nactiopToB

Hammcanue Python-ckpurrta, KOTOpBIA MPOXOIUT IO MAIKe C pe3yJabraTaMH MPOEKTa U TeHEpUpyeT
¢aiinpl MeTanaHHbIX .xml.
3arnoHeHue MoNei: 1aTa ChbEMKH, HCTOUYHUK, MACIITa0, CUCTEMa KOOPIWHAT, TOYHOCTb.

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

3 cemecmp, 3auem c oyeHKou
Koumponupyemvre U/IK: 1IK-1.1
Bomnpocsei/3ananus:

1. IlpousBoactBennslii kouseriep (Data Pipeline) B /I33. OcHoBHble 3Tanbl 00pabOTKH OT
ypoBHs LO (cbIpble faHHbBIE) 10 YPOBHS aHAIM3A.

2. Cragmaptel Meramanubix ISO 19115, KoirodeBsie »ieMeHTHI macmopTa Habopa
MIPOCTPAHCTBEHHBIX JAHHBIX M UX POJIb B aBTOMATHU3AIMH [TOMCKa HHPOPMALIHH.

3. Apxurextypa kopnopatuBHbiXx [UC-cepBepoB. DyHKUMOHAJIBHBIE Ppa3IUUUS MEKIY
taitnoBeiMu cepBepamu (WMTS/TMS) u cepBucamu nzobpaxxkenuii-mozauk (WMS/WCS).



4. Merombl aBTOMAaTHYECKOW OIICHKHM KadyecTBa opTodororuianoB. KoHTponbs TOYHOCTH
TeONPUBSI3KU [0 ONOPHBIM TOYKaM 0€3 ydacTus orneparopa.

5. Pagmomerpuueckas KOppekius B aBToMarudeckoM pexume. CyTh aJIropuTMOB
armocepnoit koppekuuu (Sen2Cor) u mepeBon mupposeix uywmcen (DN) B koddpdummeHTH
OTpaKeHHUSI.

6. [IlukcenpHO-OpHeHTHpOBaHHAs Kiaccupukanus. CpaBHHUTENBHBIA aHAIM3 MeETOJA
MaKCHMAaJIBHOTO MpaBaonoaoous u kinaccudukaropa Support Vector Machine (SVM).

7. Anroputmbl oOHapykenus usmenenuit (Change Detection). [IpenmyiiiecTBa u HeTOCTaTKH
anreOpsl  M300pakeHUH (Pa3sHOCTHBIE METONBI) IO CPaBHEHHWIO C IMOCT-KJIACCH(PUKAITMOHHBIM
CpaBHEHHEM.

8. BereranmoHHble UHIEKCHI KAK MHCTPYMEHT aBTOMAaTU3alu. OU3MYECKUN CMBICIT MHJEKCA
NDVI u MeToauka ero mnakeTHOro pacuéra Jijisi Bp€MEHHbBIX CEpU CHUMKOB.

9. TexcTypHbIi aHanu3 u3o00pakeHu. Vcronp30BaHNEe MaTPHIl CMEXHOCTH YPOBHEH ceporo
(GLCM) myis aBTOMAaTM4YecKOro pas3ieieHHs OOBEKTOB CO CXOXKHM CHEKTPAIBHBIM OTKIHMKOM
(HanpuMmep, OETOH VS. CyXHe TIOYBBI).

10. bubmmoreka GDAL/OGR. Ilpumepsl MCHONB30BaHUS YTHIIUT KOMAaHTHOW CTPOKH JJIS
MacCcOBOW NEPEnpOeKIMH U KOHBEpTAIlMK (POPMATOB PACTPOBBIX TAHHBIX.

11. Aromarmzarusi pa6otsl ¢ BIIJIA. MuTerpanusi moJIeTHBIX 33alaHUi U aBTOMAaTHYECKON
3arpy3Ku ChIpbIX oTorpaduii B KOPIOPATUBHYIO CHCTEMY IOCTIE TIOCAAKH APOHA.

12. Cxpuntuar B QGIS. Hcnonb3oBanue rpaduueckoii momenu (Modeler) nportus
Hancanus kona Ha Python (PyQGIS) nnst pemieHust mpon3BOICTBEHHBIX 3a1a4.

13. ETL-nponieccor (Extract, Transform, Load) B reompocTpaHCTBEHHBIX 0a3ax JaHHBIX.
3arpy3ka pe3yJbTaToB TeMaTH4eckoro kaprorpaduposanus B PostGIS.

14. Hamucarp ¢parmeHT kozma Ha Python, koTopblii npuHMMaeT Ha BXOJ NAamky C
MYJIBTHCTIEKTPAJbHBIMU CHUMKaMu Sentinel-2, aBTomarnuecku paccuntbiBaeT NDVI st kaxxaoro u
COXpaHseT pe3yabTaT B MOAMAIKy output ¢ fobaBieHuem cypdurca ndvi.

15. IIpogemMoHCTpHpPOBaTh HACTPOUKY Iemouku WHCTpyMeHTOB B QGIS Model Builder mis
ABTOMATUYECKOW OYMCTKU BEKTOPHOTO CJosi (MCHpaBICHHE TOMOJOTHH) U MOCTpOoeHUs: OydepHbIX
30H.
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