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 aspokocMU4eCcKHX CheMOK

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 16 (beBpaJISI 2024 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)

MOIAYJIb ADPOKOCMHUYECKHUX CBEMOK U ®OTOI'PAMMETPUU
«b1.B.01.1B.01.02 BAHKH JAHHbBIX JTUCTAHIIUMOHHOI'O 30HANPOBAHUS 3EMJIN
B INIOBAJIBHOM CETH»

YpoBeHb BhICIIET0 00pa3oBaHus: OakajaBpuaT

Hanpasnenue noarorosku: 21.03.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

HampasinennocTh(Tipoduiib) MOATOTOBKU: AIPOKOCMHYECKHAE CHEMKH B (JOTOTPAMMETPHUS

KBanudukanus (cTerneHp) BHITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'on Habopa (mpuema Ha oOydenue): 2024

Cpox nosrydeHust 00pa3oBaHuUs: 4 rona

O0beM: B 3a4ETHBIX SOAUHUALIAX: 2 3.€.
B aKaJIEMUYECKHUX Yyacax: 72 aK.4.

Mocksa, 2024
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Pa3padoruukmu:
Crapmmii npenogasareis Kapenpbl ASpOKOCMUYECKUX ChbEMOK
Jly6nun /1. C.

JlotieHT kKadeapbl ASPOKOCMHUYECKUX ChEMOK, K.H. ANTHIHOB A. E.

Pabouas mporpamMma IMUCHMIUIMHBI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no mwnanpasnenuto mnoarotroBku 21.03.03 Teome3us W JUCTAHIIMOHHOE 30HAMPOBAHUE,
YTBEPKJACHHOTO MpukazoM Munooprayku ot 12.08.2020 Ne 972

CormnacoBaHue U yTBEPKACHUE

Ne | Monpasaenenne OTBeTCTBEHHOE BUO Busa Jlara, IpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 Teonesnyeckuit [Ipencenarens ITonosues O. B. Paccmotpeno | 11.12.2023, Neo
(baxynsrer YUYCHOTO COBETA 7/23
¢axynbTera
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Ilenb ocBOEHHMS  JOUCHMIUIMHBI - TOMy4YeHHE HNPOPECCHOHAIBHBIX  KOMIIETCHLUH
o0y4aroerocss 1o MCIOJB30BAHUIO PE3YNBTaTOB a3pPOKOCMUYECKUX CHEMOK MOBEPXHOCTH 3eMIIU
Ul IIPOBEICHUS KOMIUJIEKCHBIX ~ MCCJIEIOBAaHUM  MEXAMCUMIIMHAPHOTO  Xapakrepa ¢

UCTIONIb30BAaHUEM KaK JIUCTAaHIMOHHBIX, AHAJIUTUYECKHMX M TEeOMH(OPMAIIMOHHBIX METONOB
HaIIPaBJICHHBIX HA UCCIIEIOBAHUE IIPUPOAHOU CPEMBI.

3&,[[3.‘11/1 HU3YUCHUA NUCHUILIINHBI:

- ¢opMupOBaHUE TIOHATHI 0 COBpeMeHHbIX IHTepHEeT-pecypcax, a TaKkKe O METO/IaX M TEXHOJIOTHIX
JOCTYNa K HUM JJIA TIONyYeHHS W 0OpabOTKH MTaHHBIX a’dPOKOCMHUYECKHUX CHEMOK IMOBEPXHOCTH
3emiu u 1aHeT CoTHEYHOM CHCTEMEL;;

- OCBOGHHE HABBIKOB 0 pabOTE C OCHOBHBIMH KaTaJOraMH ¥ IMOPTalaMu, MO3BOJISIFOIIMMH paboTaTh
¢ nanHbiMU [[33 (B TOM unciie pocCHiiCKUe U MEXIYyHAPOIHbIE); ;

- IOJIy4eHHE KOMIIETCHIMH O pPa3HOBHUIHOCTAX COBPEMEHHBIX TEMAaTMYECKUX IOPTANIOB, HUX
BO3MO)KHOCTSIX M METO/IaX JOCTyMa U paboThl ¢ AaHHbIMU /(33 B HUX;;

- (hopMHpOBaHUE HABBIKOB M0 00paboTke AaHHBIX 33 g ux aHanusza U 00pabOTKU MOCPEACTBOM
WutepHer-nopranoB u miuargopM Ha mpumepe paboTsl ¢ obmaunoil ruatrgopmoit Google Earth
Engine;;

- (popMHUpOBaHHE YMEHHI MPUMEHSATH NOITYyYCHHbIC 3HAHUS B MPAKTUYECKON JAEATEILHOCTH, PELIaTh
KOHKPETHBIE 3aJadd 10 BHIOOPY HEOOXOAWMBIX IPOCTPAHCTBEHHBIX JAHHBIX U3 (OHIOB
rOCYAapCTBEHHBIX M KOPITOPATUBHBIX HH()OPMAIIIOHHBIX CHCTEM..

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUIIMHE (MO1YJ/II0), COOTHECEHHbIE C
IVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMblI

Komnemenyuu, unouxamopul u pe3ynomamul 00y4eHus

I[IK-1 CnocobeH mnpoBOIWTh TPHUKIAAHBIC WCCIENOBaHUs, 00padarpiBaTh W aHAIU3UPOBATH
pe3yNIbTaThI

[1K-1.1 BeimonHseT 3KCepUMEHT U 0(hOPMIISET pe3ysIbTaThl UCCIIEI0BAaHUM U pa3paboToK
3uamo:

[IK-1.1/311 uHpOpMarIMOHHBIE ¥  TEJICKOMMYHHUKAIIMOHHBIC  TEXHOJIOTHH  JJIS
MIPEICTABIICHHSI PE3YJIBTaTOB T€0/Ie3NIECKUX PadboT

[IK-1.1/382 WHbOpManMOHHBIE TEXHOJOTHHM IS TPEIOCTABICHUS PE3yJIbTaTOB
KOMHMYECKOU ChEMKH

Ymems:
[IK-1.1/YM] ananu3upoBaTh U CUCTEMATU3UPOBATh 00OpadaTbiBaeMyto HH(OpMAIIHIO
Bnaoemw:

[TK-1.1/HB1 naBbIKaMu 00pabOTKH, aHAK3a U 0000IIEHUS PE3YTBTATOB SKCIIEPUMEHTOB
U MCCIIEJIOBAaHUM B COOTBETCTBYIOLIECH 00IaCTH 3HAHUH

[1K-1.2 O6pabarpiBaeT M aHAJIM3UPYET HAYYHO-TEXHUUYECKYI0 HH(OpMAIMIO U PE3yJIbTaThl
HCCIIEOBAHUN

3name:

IIK-1.2/382 O cOBpeMEHHOM COCTOSHUH M MEPCIEKTHBAX Pa3BUTHS METOJOB M CPEICTB
JUCTAHIIMOHHOTO 30HAUPOBaHUS

Ymems:

[1K-1.2/YM2 MeTonoB #u CpencTB TMOJYYCHHUS IUCTAHIIMOHHOW WH(GOPMAUKA JIs
KapTorpaduyecKux nenen

Braoems:

[1K-1.2/HB2 IIpon3BoauTh aHAIU3 BIUSHUS YCIOBUI BBINOIHEHUS ChbEMKU Ha Ka4eCTBO
A’POKOCMHUYECKUX N300parkeHHH

Ne 000000906 Crpanuria 4 u3 12



IIK-1.3 TOTOBUT 2/IEMEHTHl AOKyMEHTAlMM, MPOEKTOB, IUIAHOB M IPOrpaMM IPOBEIEHUS
OT/IETIBHBIX ATAINOB paboT

3nams:

[1K-1.3/312 HopmaruBHO-IpaBOBY10 0a3zy B 001aCTH TUCTAHIMOHHOTO 30HIUPOBAHUS
Ymems:

[K-1.3/YM2 IlpoBectu 06pabOTKy M aHAIN3 UHPOPMALIUN U3 PA3TUYHBIX UCTOUHUKOB U

0a3 JaHHBIX, TMpeacTaBIsATh €€ B TpeOyemoM QopMare C HCHOIB30BAHUEM
UH(POPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOIOTUN

Braoems:

T1IK-1.3/HB2 TexHonorusamu HUCIOJIL30BaHUSA MarepuasoB NYCTAHIIMOHHOT'O
3ouaupoBanus U ['MC-TexHonoruil npu pacyere napameTpoB a3pOKOCMUYECKON ChbEMKHU

[1K-1.4 IIpoBoaWT NpUKIAJHBIE HUCCIEAOBAHHUS B OTHOLICHMHM O00BEKTa MpodeccnoHaIbHON
NESITENIBHOCTH

3namo:

[1K-1.4/312 OcHoBbl opbouTansHoi HaBuranmu KJIA, npeanasnadenusix s 133
Ymemu:

[IK-1.4/YM2 IlnaHupoBaTh a’pOKOCMHYECKHE CHEMKH Ui PELICHHS OMNpEAEICHHOTO
Kpyra NpOM3BOJICTBEHHBIX U HayYHBIX 33134

Braoemy:

[1K-1.4/HB2 MeTogamMu UCIIBITaHHS M KATHOPOBKH a3pOKOCMHUYECKOM armapaTypsl

ITK-16 CriocobeH pa3pabarbiBaTh MPOEKTHI CO31aHUS (POTOrpaMMETPHUECKON POIYKIIUN

I1K-16.1 Pa3pabarsiBaeT MpoeKThI CO31aHUS (POTOrpaMMETPHUECKON POTYKIIUN
3nams:
[1K-16.1/3u3 OcHOBHBIE TapaMeTphl, XapaKTEPU3YIOIIHNE METPHUKY M TOIMOJIOTHYCCKHE
CBOWCTBA JaHHBIX AMCTAHIIMOHHOTO 30HAMPOBAHUS U IIPOLYKTOB UX 00pabOTKH
Ymemu:
[IK-16.1/Ym4 TlpumMeHATH COBpPEMEHHBIE IPOrPAMMHO-TEXHUYECKHUE CPEACTBA JUIS

00pabOTKN MEPBUYHBIX MPOCTPAHCTBEHHBIX JaHHBIX (/133 U mazepHOro ckaHMpPOBaHUS)
u ux pasmenenus B ['NC

Bnaoemw:
[IK-16.1/HB2 HaBbikamu cOopa u 00paOOTKM HCXOAHOM MPOCTPAHCTBEHHOU

UHpOpPMaIUKN Ui IUIAHUPOBAHUS U OpraHU3allMy TPOBEICHUS T€OWH(OPMAIMOHHBIX
IIPOEKTOB

3. Mecro aucuumimHbl B cTpykrype OII

Huctumnuaa (Monyns) b1.B.01./1B.01.02 «baHku gaHHBIX TUCTAHIIMOHHOTO 30HIUPOBAHUS 3eMIU
B IJI00QJIBHOM CETH» OTHOCUTCS K (hOpMUPYEMON yUaCTHUKAMU 00pa30BaTeIbHBIX OTHOIICHUN 9acTH
o0pa3oBarenbHOI MporpaMMbl M U3ydaeTcs B cemecTpe(ax): 8.

B nmpomecce wu3ydeHMs AMCHMIUIMHBI CTYIACHT TOTOBHTCS K PEIICHHIO THIOB  3aaa4

npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycmoTpeHHeix @PI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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5. Conepxxanue 1M CUUILTAHBI (MOLYJIS)

5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXKYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)

HaumenoBanue pazaena, TeMbl

Bcero

JlabGoparopHbie 3aHATHUS

JlexMoHHEBIE 3aHATUSI

00y4eHHsI, COOTHECEHHBIE C
pe3yJbTaTaMyi OCBOCHUS

[Inanupyemblie pe3ynabTarhbl
IPOrpaMMbI

CamocrosiTenpHas paboTa

Pazgesn 1. Tunsl n
Pa3HOBUIHOCTH
HNHTepHeT-pecypcoB JaHHbIX
AKC

[

0

-}

IK-1.1
IIK-1.3

Tema 1.1. Tunsl u knaccuduxamms
KOCMHUYECKHX CHUMKOB.
OtkpsiThie naHHbIE [[33.
Karamoru mannsix J133.
Pocculickue u MexX1yHapOgHBIE
HCTOUYHUKHU

10

Tema 1.2. TemaTnueckue mopTabl
I'K Pockocmoc, mporiibHBIX
MUHUCTEPCTB U HayYHBIX
opranuzanuii PO

10

Pasznen 2. UnTepakTUBHbBIE
HHCTPYMeHTHhI M Iiaruubl QGIS
JJI5l IOUCKA U 3aKAYKH JAHHBIX
B IAKETHOM pesKHMe

24

12| TIK-1.2
IIK-1.4

Tema 2.1. UHTEpHET-TIOpTAIIBI
nauubixX 133 ¢ pyHKmei
MAaKETHOM 3arpy3Ku

12

Tema 2.2. [Tnarunast QGIS pist
nocrtyna K karaigoram J[33.
STAC-crannapr

12

Paznen 3. O0pabdoTka u aHaau3
aaHHbIX (33 ¢ momMoub10
cpenctB UHTepHeT-pecypcoB

28

16| IIK-1.1
ITK-1.2

ITK-1.4
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Tema 3.1. OcHOBBI paGOTHI ¢ 28| 8| 4| 16| IIK-16.1
m1aropMoit 00paboTKK JaHHBIX
133 Google Earth Engine

Hroro 72 24| 12| 36

5.2. Conep:kanue pa3aesioB, TeM JUCHHUILUIMH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. Tunwt u paznosuonocmu Humepnem-pecypcos oannvix AKC

Tema 1.1. Tunvi u xnaccugukayus xocmudeckux cHumkos. Omxpwvimvie oanuvie /[33. Kamanoeu
Ooannvix /[33. Poccuiickue u mexicOyHapoOHble UCOYHUKU

O0630p OTEYEeCTBEHHBIX CIYTHUKOBBIX cucteM: ontuuyeckue (Pecypce-I1, Kanomyc-B, Awuct-2]1),
pamuonokanmonueie (O630p-P1, Apkruka-P, Konmop-®KA), mereoponoruueckue (Meteop-M,
Onexrpo-JI, Apkruka-M). Mexnynaponnsie mporpammsel: Landsat (NASA/USGS), Sentinel (EKA),
MODIS/VIIRS (NASA), PlanetScope (kommepueckue). YpoBHU 0O0paOOTKHM JaHHBIX, (HOpMAaThI
(GeoTIFF, JPEG2000, SAFE), nuneH3un (OTKPBITBIE, YCIOBHO-OTKPHIThIE, KOMMepUeckue). Poib
kimoueBbix opranmzanuid: 'K Pockocmoc, UK PAH, HI[ OM3 u ap.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Tema 1.2. Temamuuecxue nopmanwvi 'K Pockocmoc, npoguibHbix MuHUCMEpPCMSE U HAYYHbIX
opeanuzayui PO

I'eomopran Pockocmoca (https://next.gptl.ru u https://gptl.ru): mouck mo TeppuTopun, naare,
CIIyTHUKY; IPOCMOTP MPEBbIO U METAJaHHbBIX; 0COOEHHOCTH JTOCTYIA K apXUBHBIM U CBEXEH ChEMKE.
bank 6a3zoBeix mpomykroB HI[ OM3: moctyn k mpenoOpaboTaHHBIM MPOAYKTaM: OpPTO(OTOIIAHBI,
NDVI-kapTbl, TeMaTHueCcKre KiIacCu(PUKaUU U JIp. BO3MOXKHOCTH. [[pyrue pecypcol mop srumoi ['K
Pockocmoc.

TemaTnyeckue moOpTagbl MHUHHUCTEPCTB U YacTHbIX kommnanwii. BETA — UKW PAH. OBY
«Pocnecundopr» - mopraibl MOHUTOPUHIA JIECOB: BBISIBICHHBIE HApyIICHMs, IMOXKapbl, PyOKH,
BOCCTAHOBJICHHWE, MHTEPAKTHBHBIC KapThl. Temarmueckue kapthl mo OOIIT, Gmopaznoobpasuto,
3eMJIeNONb30BaHI0; PocruapoMer: AaHHble MO JIeIOBOM 0OCTaHOBKE, 3acyxaM, I1aBOJAKaM,
WCIIOJIb30BaHUE CITyTHUKOBBIX NTaHHBIX (B T.4. Mereop-M, Dnektpo-JI) B omepaTUBHBIX CBOJKAX.
MuHCENbX03: MOHUTOPUHT CEIbXO3YTOJMid, IMOCEBHBIX IUIOMIAACH, YpokailHOCTU. OTKpPBITHIC
apXuBbI MO nporpammam «Meteop», «IekTpo-JI», « ApkTuka-M» - BOBMOXKHOCTH UHTEPAKTUBHOTO
MPOCMOTpPa U PYYHOU 3arpy3KH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padora

Pa3zoen 2. Humepaxkmuenwvie uncmpymenmeol u naazunst QGIS ona noucka u 3akauku OAHHBIX 6
naKemHuom pexcume

Tema 2.1. Unmepuem-nopmanwvt oaunvix 33 ¢ ¢hynxyueti nakemrnou 3aepy3xu

MexayHaponasle BeO-tutatdopmbl ¢ ¢yHkuueil makerHoit 3arpy3ku. USGS EarthExplorer:
¢bubTpaIys N0 TeppUTOpUH, AaTe, 00JaYHOCTH; KOp3WHa; MaKeTHas 3arpy3ka cieH Landsat. NASA
Earthdata Search: co3nanue nmpoekTa, BbIOOp HECKOJIBKUX HAOOPOB JIaHHBIX, MAaCCOBAsl BBHITPY3Ka.

Texyuuii KOHTPOJIb
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Bun (hopma) koHTpOIIS

[IpakTuueckas pabora

Tema 2.2. Inacunst QGIS ons oocmyna k kamanozam /[33. STAC-cmanoapm

[Tnaruaer QGIS mns goctyna k karanoram J[33: Sentinel Hub Plugin, QuickWMS / WMS Client myst
nonkimoueHus Kk myommuaeiMm WMS  (MODIS Fire, Global Land Cover, ESA WorldCover).
STAC-cranmapt (SpatioTemporal Asset Catalog), 0630p oTkpwiThix STAC-karanoros, pabora ¢
mwiaruHoM STAC Browser B QGIS.

Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas pabora

Pa3zoen 3. Oopadomka u ananusz oannvix /[33 ¢ nomowvro cpeocme Humepnem-pecypcos

Tema 3.1. Ocnoswl pabomul ¢ niamghopmoit oopabomku oannwvix /{33 Google Earth Engine

Beenenne B Google Earth Engine: unrepdetic u ocHoBbsl JavaScript, perucrpanus, 3HaKOMCTBO C
Code Editor. CTpykTypa cKpunTa: epeMeHHbIe, KOJUIEKINH, (QUIBTpalus, Bu3yanusanus. Pabora ¢
KoJUTeKIUsAMH naHHbIX Sentinel-2 u Landsat na Tepputopuu PO.

CrnekrpanbHble MHAEKCH M Temarumdeckas Busyanusanus: NDVI, NDWI. Hacrpoiika 1BeToBBIX
NaJIUTpP, MacKupoBaHue 061akoB. [locTpoenue rpagukoB U3MEHEHUS! UHIEKCOB T10 TOUYKE/TIOJTUTOHY.
Co3znaHne BpeMEHHBIX KOMIIO3UTOB (MEAMaHbl, Macku). Busyanusamus nuHaMUKU: BBIpyOKa JIECOB,
TasiHUE JICTHUKOB, ypOaHH3aIIHS.

PaboTa ¢ BEKTOpPHBIMU JIaHHBIMU M 30HAMU MHTEpEca: UMIOPT TPAHULl PETHOHOB (uepe3 Asset nin
BcTpoeHHbIe kojutekuuu FAO, WDPA). OGpe3ka n300pakxeHuil 1o MmoJMrony. Arperanust CTaTUCTUK
1o 30HaMm (cpennee 3Hadvenue NDVI u ap.).

OOHapy’keHHe ¥ aHaJIN3 MPUPOIHBIX ABJICHUN: mokapbl - uHTerpauus FIRMS (NASA) ¢ naHHbIMU
noteps seca (Hansen), HaBonHeHus - aHanu3 u3MeHeHuit BogHoi moBepxuoctu JRC Global Surface
Water, negoBast o0cTaHOBKa - BU3yanu3anus Ha ocHoBe Sentinel-1 (pagap).

Okcnopt pesynsraroB u3 GEE: skcnopt nzobpaxkennii B Google Drive unu Cloud Storage. Dkcropt
Tabnuil (BpeMeHHBIX psiioB) B CSV.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padora

PacueTtHo-rpaduueckas padora

6. Illopsi1oK NpoBeIeHUsT MPOMEKYTOYHOM aATTeCTALIUMN

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalMM  PEerIaMeHTUPYETCS  JIOKAJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO 00pa3oBaHHs — IporpamMmam OakajlaBpuara, mporpamMmam CIEeHUalIuTeTa, MporpaMmam
MarucTparypbl B (eaepasbHOM TOCYIapCTBEHHOM OOIKETHOM O0Opa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opranuzaius ¥ NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHHS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecraluu OOydyarolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs] M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJapCTBEHHOM  OIOKETHOM  OOpa30BAaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCHUTET Teofe3nu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 30 u JJOT».
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Hpomeofcymowaﬂ ammecmayust. 361'-!61’1’1, 8 cemecmp.

Brimonnenne Bcex paboT sBhsSETCS 00s3aTeNbHBIM Ui Bcex oOywaromuxcs. CTyaeHTbl, He
BEHITIOJTHUBIIIME B TOJTHOM O00BEME Bce 3T pabOThI, HE NOMyCKalTcs Kadeapoir K craade 3adéra.
WToroBeIii KOHTPOJIb TIO KypCy: Ui KOHTPOJS YCBOCHHS NAHHOW JAMCHIUIUIMHBI YYCOHBIM IJIAHOM
IIPENYCMOTPEH 3a4€T C OLICHKOM.

Ha 3adere cTygeHT OODKEH NOKa3aTh 3HAHHE COAEPXKAHHS IpeaMeTa, TEPMHHOJIOTHH, YMEHHE
cBOOOAHO omepupoBarh eto. [Ipu moAroToBke K OTBETY Ha 3a4eTe C OILCHKOM CTYIEHTY pa3perieHo
MOJIL30BAThCs paboveii MPOrpaMMOi TUCIUTUTHHEL. ECH CTyAeHT 3aTpyIHSAETCS C CAaMOCTOSITETbHBIM
U3IIOKEHUEM MaTepuana, TO MpernoaaBarellb UMEET MPaBo 3a4aTh €My Psijl BOIIPOCOB, TOOYXTAFOIINX
Y HaAMPaBJISIONINX CTYICHTOB K TIOJTHOMY BBICKA3bIBAHHUIO 110 IAHHOM TeMe B CIydyae, €CJIM OTBETHI Ha
3Ty TEMY HUCUEPIIBIBAIOT TEMY, OIICHKA 332 OTBET CHU)KAETCSI.

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. Tunwt u paznosuonocmu Humepnem-pecypcos oannvix AKC
Konmponupyemvie U/JK: IIK-1.1 1IK-1.3

Tema 1.1. Tunvi u xnaccugukayus xocmudeckux cHumkos. Omxpwvimvie oanuvie /[33. Kamanoeu
Ooannvix /[33. Poccuiickue u mexicOyHapooHble UCOYHUKU

dopma KOHTPOJIs/o1leHOYHOE cpeacTBo: [IpakTudeckas padora
Bomnpocsi/3ananus:
1. [TonGop MaTepranoB KOCMUYECKOU CHEMKH ISl aHATUTUIECKONU 00paboTKu

Tema 1.2. Temamuuecxue nopmanwi 'K Pockocmoc, npoguibHbix MUHUCMEPCMSE U HAYYHBIX
opeanuzayuii PO

dopma KOHTPOJIs/o1leHOYHOE cpeacTBo: [IpakTudeckas padora
Bomnpocsi/3ananus:
1. [TonGop MaTepranoB KOCMUYECKOU CHEMKH ISl aHATUTUIECKONU 00paboTKu

Pazoen 2. Hnmepaxkmuenvie uncmpymenmut u naazunvl QGIS ona noucka u 3aKkauku OaHHBIX 6
NaKemHoM pexcume

Konmponupyemvie H/IK: IIK-1.2 [IK-1.4

Tema 2.1. Unmepuem-nopmanwvt oaunvix 33 ¢ ¢hynxyueti nakemmnou 3a2py3xu
®opma KoHTpoJIst/oLieHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. [IporpaMMHas peanu3anusi airopuT™Ma CUHTE3a [IBETHBIX MHOTOKaHAIbHBIX H300paKeHHI

Tema 2.2. Inacunst QGIS ons oocmyna k kamanozam /[33. STAC-cmanoapm
dopma KOHTPOJIs/o1ieHOYHOE cpeacTBo: [IpakTudeckas padora
Bomnpocwi/3ananus:
1. Onenka KauecTBa adpOKOCMHUYECKOTO U300paXKSHHSI 110 €T0 CTAaTUCTHYECKUM MPU3HAKAM

Pazoen 3. Oopabomka u ananuz oannvix /{33 ¢ nomouyvio cpeocme Hnmepuem-pecypcos
Koumponupyemvie M/[K: 1IK-1.1 IIK-1.2 [IK-1.4 IIK-16.1

Tema 3.1. Ocnosvl pabomel ¢ niamghopmoti oopabomxu oannwix /[33 Google Earth Engine

dopma KOHTPOJIs/o1ieHOYHOE cpeacTBO: [IpakTudeckas padora
Bomnpocwi/3ananus:
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1. IlpeoOpazoBaHus KOHTpAcTa a’pOKOCMHUYECKUX H300PaKEHUH METOAOM pPACTSHKEHUS
THCTOTPaMMBbI

2. ABTOMaTH3UPOBAHHBIN TEMAaTHUECKUN aHATIN3 a3POKOCMUYECKUX U300paKeHUN
®dopma KOHTPOJISI/OTICHOYHOE CpeacTBO: PacueTHo-rpaduueckas padora
Bonpocsi/3ananus:
1. ®oTorpaduueckue cucTeMbl AUCTAHIIMOHHOTO 30HAUPOBAHUS U KapTorpadupoBaHUsI
2. ONTORNEKTPOHHBIE CUCTEMbI JUCTAHIIMOHHOTO 30HIUPOBAHUS U KapTOrpapupOBaHUS

3. OnronokanuoHHbIE (a3epHOE CKAaHUPOBAHHE, JHUIAPHI) CUCTEMbl JAMCTAHLMOHHOTO
30HAMPOBAHMS U KapTorpadupoBaHus

4. CoBpeMeHHOE 3apy0OexHOe ITporpaMMHOe obecrieueHre il 00pabOTKH adPOKOCMUYECKUX
CHHMKOB.

5. MeTozas! TpeXMEPHOTO MOJIETUPOBaHUS 00BEKTOB M TEPPUTOPUIA C MPUMEHEHUEM JaHHbBIX
JUCTAHIIMOHHOTO 30HAMPOBAHUS

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

8 cemecmp, 3auem
Konmponupyemwie H/IK: IIK-1.1 I[IK-16.1 IIK-1.2 [IK-1.3 IIK-1.4
Bomnpocsei/3ananus:

1. Beimennte OCHOBHBIE CHEKTPalbHBIC JJHANA30HBI TONYYCHHs] BUICOUH(OpMAIIUN
meTonamu AKC

2. JlaWiTe ompeneneHUE OCHOBHBIM TapaMeTpaM, XapaKTEPHU3YIOIIMM BUIACOMH(POPMAIIHIO,
MOJTy4aeMyto MpU AUCTAHLIMOHHOM 30HIMPOBAHUU

3. B KakoM CHEKTpaJIlbHOM JMana3oHe JJIEKTPOMATHUTHOIO  M3JIy4EHHs  BBILIE
MPOCTPAHCTBEHHOE pa3pelIeHre - BUAMMOM WM HHPpaKpacHOM?

4. YUem oOmsicHsaeTcsl Ooiee BBICOKOE MPOCTPAHCTBEHHOE paspenieHue (oTorpadudecKux
OIITUKO-3JIEKTPOHHBIX CHCTEM I10 CPABHEHUIO C PAJUO3JICKTPOHHBIMH TTpUOOpamu’?

5. OroOpa3utre OCHOBHBIC Y3Jbl CHCTEMBl TIONIY4YEHHUS BHICOMH(OpMALMU TIPU
JUCTAaHLIMOHHOM 30HIMPOBAHUU U UX HA3HAYCHUE

6. OxapakTepusyiiTe OCHOBHBIE JOCTOMHCTBA U HEJOCTATKH aKTUBHOTO METOAOB MOJTYUYEHUS
BUJICOMH(DOPMALIUY TTPU JUCTAHIIMOHHOM 30HAUPOBAHUH

7. XapakTepu3yHUTe OCHOBHBIE JTOCTOMHCTBA U HEJOCTAaTKU AKTUBHBIX METOIOB IOJIy4YECHMS
BUICOMH(OPMAITUH ITPH JUCTAHIIMOHHOM 30HMPOBAHUU

8. Ha xakux mpuHIIMIAX OCHOBaHa KJIACCH(PUKAIIUSI METOJOB U CPEJCTB a3pPOKOCMHUYECKHUX
CBHEMOK 3eMJIN U IJIAHET

9. Pacckaxure CyTbh IaCCUBHBIX MCTOAOB JUCTAHIIMOHHOI'O 30HAUPOBAHUA

10. Ha kakux mpHUHIUIIAX OCHOBAaHA KIACCU(UKAIUS METOIOB M CPEICTB adPOKOCMHUUYECKHUX
CBEMOK 3eMIIn

11. Pacckaxkute oOIIMe MPUHITUITBI JOCTYIA MOTpeduTenel kK GoHaaM JaHHBIX KOCMHYECKUX
CHEMOK
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12. Ha3oBuTe OCHOBHBIC WCTOYHHUKH JaHHBIX OJId TOJYUCHHUA PE3YyJIbTAaTOB KOCMHUYCCKHX
ChEMOK

13. Ykaxute 0cCOOEHHOCTH M OCHOBHBIE XapaKTEPUCTUKU PATHOIOKAIIMOHHBIX N300payKeHUH
14. Knaccuduxanus MeTo0B (M CpeCTB) aKTUBHOTO 30HAMPOBAHUS JTaHIIa(TOB

15. Pacckaxxute o CYITHOCTH MAaCCUBHBIX MCTOA0B NTUCTAHIIMOHHOI'O 30HAUPOBAaHUA

9. MaTepuaibHO-TeXHUYECKOE H Y4eOHO-MeTOAUYeCKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEIbHON Y4eOHOH JTUTEPATYypPbI

OcnosHnas tumepamypa
1. AnteiHoB A.E., I'py3unoB B.C., Mummn MN.B. Craructudyeckuil aHaan3 a’dpOKOCMHYECKHX
n3o0paxenuii: Metoguueckoe nocodue. M.: U3n-so MUNT'AuK, 2015, 52 c.

2. Creuenko A.®., CeBactbsiHoBa M.H. MeTtonnueckue ykazaHus AJis BBIIOJIHEHMSI KypCOBOM
aborel "Pacuer Tpaccel KA W mapaMeTpoB KOCMHYECKHX CBEMOK" MO KypCy HAUCIUAIUIAHBI
ypcy
"Aspokocmuueckue creMku'. M.: uzn. MUNT'AuK, 2003, c. 23.

Jlononnumenvuas numepamypa

1. ManuanukoB B.A., Crenenko A.D., AnteiHoB A.E., [TonmoB C.M. MOHUTOPUHT NPUPOAHOMN
Cpelbl a’pOKOCMHYECKUMH CpeACTBAMHU. YueOHOe mocoOue s CTyAeHTOB By30B. - M.: U3m.
MUHT'AuK. 2008 1., 145 c.

2. Tounun I''b. Kocmuueckast hotochémka s u3ydeHus npupoaHsix pecypcon. / [Lb. TonuH. -
Henpa:Jlenunrpan. ota-e., 1980.. - 319 - Tekct: HEMOCPEACTBEHHBIH.

3. CocraBurenu: CeBacthsiHoBa M.H., CepeOpskoB C.A. Meronudeckoe mocobue mo Kypcy
«TexHuka W TEXHOJOTHUS a’pOKOCMUYECKOU cheMKm». Pazmen «l{udpoBbie aspodoTocheMOUuHbIC
cucteMbl». M.: U3n. MUNT'AuK, 201. 58 c.

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypcbl «IHTepHET», K KOTOPBIM 00ecneYnBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbBIX
He ucnonb3yrores.

Pecypcol « Unmeprem»
1. http://www.dataplus.ru /news/arcreview - DIeKTpOHHbIE BepCcHH KypHana ArcReview

2. http://jr.rse.cosmos.ru - OnekTpoHHas Bepcust kKypHaiga — “CoBpeMEHHBIE IPOOIEMbI
JUCTAaHIIMOHHOTO 30HAMPOBAaHMs 3EMIIA U3 KocMmoca”

3. http://www.geoprofi.ru - XKypuan «['eonpodm»

4. https://geoportal.roskosmos.ru/help - ['eomopran Pockocmoca: PykoBoacTBO monb30BaTess
5. https://developers.google.com/earth-engine - Google Earth Engine Documentation

6. https://docs.qgis.org/latest/ru/docs/user manual/ - QGIS User Guide

7. https://www.earthdata.nasa.gov/learn - NASA Earthdata: Data User Resources

8. https://stacspec.org - SpatioTemporal Asset Catalog (STAC) Specification

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH oCyllecTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE
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Ilepeuens npoepammHnozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)

1. QGIS;

Iepeuenb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOGIEHUE BBINOTHAEHC EXHCEHEOCTbHO)

He ucnonb3yercsi.
9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

KomnbrorepHsbIit Kitacc
NHtepakTBHAs MaHeN b - 1 mT.
MoHo010K - 16 mT.

10. MeTonuyeckue yKazaHusi 10 OCBOCHHUIO M CIUIIMHBI (MOXYJIA)

C uenpio yCHEenHoro OCBOCHUsI JAHHOTO IPeMETa CTYIEHTY HEOOXOIMMO BBITMOIHSTH JIOMAIlIHUE
paboThI MO YKa3aHHBIM MpEnojaBaTessiM TeMaM M IMPEICTaBICHHBIM Ha 3aHATHSAX MarepuanaM. [[is
Oolee  yCHEIIHOTO  BBIMOJHEHUS  pabOThl  CTYIEHTY  Mpeajaraercsi  HCIOJIb30BaHUE
y4eOHO-METOJUUYECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKa3aHHOM TeMe.

CaMocTtosTenbHast paboTa CTyJJCHTOB ONKCHIBACTCS U PETYIUPYETCS:

- MeronnyeckuMu peKOMEHIAUSIMU 1O JUCIUILIUHE;
- MeronuyeckuMu pEeKOMEHJAIMSAMHU IO OpPraHU3alMl CaMOCTOSATEIbHONH pabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIMJIOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TNpPE3eHTalluidi, BHAECO- M aygAuoOMarepuaioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHAMBUAYaTbHBIC 3aJaHHS
MOoAOUPAIOTCS B a/allTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 WUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOYKHOCTSIMH
30pOBBS pa3zpabaThIBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()U3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLITUXCS.
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