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

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO

HeiictBurenen: ¢ 21.07.2025 mo 14.10.2026 17 (beBpaJIﬂ 2023 1.

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)

MOIYJIb TEMATUYECKOW OBPABOTKH U JIEMIU®PUPOBAHUS JAHHBIX
JAUCTAHIIMOHHOI'O 30HANPOBAHUA
«b1.B.02./1B.03.02 TEXHOJIOI'HSI OBPABOTKH UH®OPMALIUU
JAUCTAHIIUOHHOI'O 30HAUPOBAHUS»

YpoBeHb BhICIIET0 00pa3oBaHUs: OakajJaBpuaT

Hanpasnenue noarorosku: 21.03.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

Hampasnennocts(nipoduiib) moaroroBku: MccienoBanue NpupoOIHBIX pECYPCOB METOAAMHU
JMCTaHIIOHHOTO 30HAMPOBAHUS

KBanudukamnms (cTerneHs) BEITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'og Habopa (mpuema Ha obyuenwue): 2023

Cpox nosrydeHust 00pa3oBaHuUs: 4 rona

O0beM: B 3a4ETHBIX SIUHUALIAX: 2 3.€.
B aKaJIEMUYECKUX Yyacax: 72 aK.4.

Mocksa, 2023
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Pa3padoruukmu:
Honent kadpenpst MapopmaTuku u reonHpopMalnoOHHbIX
TexHojoruu, k.H. Yuaes /1. B.

Jouent xadeaps KocMU4ecKoro MOHUTOPUHTA U DKOJIOTHH, K.H.
VYuaes /I. B.

[Tpenonasarens kadenpsl MapopmaTuku u reonHpopManOHHbIX
TexHonorui Muneesa A. C.

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

CormnacoBaHue U yTBEPKACHHUE

Ne | Monpasaenenie OTBeTCTBEHHOE BUO Busa Jlara, IpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 Teonesuuecknit | [Ipencenarensb [Tonosues O. B. Paccmorpeno [23.01.2023, Ne 8
(baxybrer YY4EHOTO COBETa
¢axynbTera
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Conepxanue
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5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

9. MarepualbHO-TEXHHUYECKOE U yUeOHO-METOANYECKOe 00ecieYeHIE TUCIUTUIUHBI

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI
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9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb OCBOEHHUS AUCHUIUIMHBI - (OpMUpOBaHHE MPOPECCHOHANBHBIX KOMIIETEHIIHH,
OIIPEEIISIOUINX TOTOBHOCTh M CIIOCOOHOCTH 0akanaBpa K MCIIOIb30BAHUIO TEOPETUUECKUX 3HAHUH 1
METOIMYECKHX NMPHUEMOB 00pabOTKM JTaHHBIX AMCTAHIIMOHHOTO 30HAMpoBanus ([1/3) ams usydenus
MPUPOAHBIX M aHTPOTIOT€HHBIX 0OBEKTOB 3¢MHOM MTOBEPXHOCTH.

3&,[[3.‘11/1 HU3YUCHUA NUCHUIIIINHBIL

- O3HAaKOMJICHHE CTYJEHTOB C TEOPETHUYECKHMMH OCHOBaMU AaBTOMATHU3UPOBAHHON 00paboOTKU
a’POKOCMUYECKHUX M300pakeHU;

- O3HAKOMJICHUC CTYJACHTOB C BHJAMH IPUKIATHBIX 3a7a4, pCUIa€MbIX C HUCIIOJIB30BAHUECM JaHHBIX
AUCTAaHIOMOHHOI'O 30HAWPOBAHUA,

- pa3BUTHE YMEHUH OCYIIECTBIATh KOMIUIEKC pabOT MO CO3AaHMIO  TEeMaTHYECKHX
MH(OPMAIIMOHHBIX TPOAYKTOB HAa OCHOBE MCIIOJIb30BAHUS a9POKOCMHUYECKUX U300pakeHUH;

- ¢opMupOBaHWE YMEHHMH M HaBBIKOB HCIIOJIb30BaTh CYHIECTBYIOIIME KOMITBIOTEPHBIE CHCTEMBI
TeMmarndeckoit oopadbotku [[J13 nmst pemenns ¢ X MOMOIIBI0 MUPOKOTO KPyTa MPUKIIAIHBIX 33134,

- TIONyYeHHWE CTYJCHTaMH HEOOXOJMMOTrO WM OIbITa aHalM3a M HHTEPIPETAllUH PEe3yJIbTaToB
ABTOMAaTHU3MPOBAHHON 00pabOTKM MaHHBIX J]3.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEMBIMH Pe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM MPOrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

I1K-7 CnocobeH BBINOIHATH TEXHOJIOTMYECKUE ONEPALMU MO0 CO3JaHUI0 KOCMHUYECKHUX MPOIYKTOB U
OKa3aHUI0 KOCMMUYECKHX YCIYT Ha OCHOBE MCIIOJIb30BaHUs JaHHbIX /(33

[IK-7.1 BpbinmogHeHue omepanud IO MOArOTOBKE IJIJaHAa KOCMHUYECKOM ChEMKH, MPUEMY H
BOCCTAHOBJICHHUIO XapaKTEPUCTHK (IEpBUYHOMN 00padoTke) manubIx /33

3namu:

[1K-7.1/3u1 MeToasl u anropuTMbl cOOpa U epBUYHOIM 00paboTKH naHHbIX [[33
Ymemns:

[IK-7.1/Ym1 BemonsasaTes mnepBuuHylo o00paboTky manHbix J[33: armocdepnyro u

TFEOMETPUYECKYI0 KOPPEKILHUIO, BOCCTAHOBIIEHHE TE€OMETPUU U PaJAUOMETPUUYECKUX
XapaKTEepPUCTUK

Braoems:

[1K-7.1/HB1 HaBbikamu paKkTHYECKOTO MCIIOJIb30BaHUS criennanu3upoBanHoro [10 as
nepBUYHON 00paboTku naHHbIX [133

[1K-7.2 BBITIONHAET TEXHOJOTHUECKHE Omepamuu 1o (POTOrpaMMETpUUYECcKOl 00paboTKe
naaabix /133

3Hamo:

[1K-7.2/3u1 Bunapl u XxapakrepucTuku 1aHHbIX /(33

Ymems:

[1K-7.2/Ym1 TIpoBonuTh UcTipaBieHNE TEOMETPUICCKUX NCKKEHUH qaHHBIX [133
Brnaoems:

[1IK-7.2/HB1 HaBrlkaMu  HMCIOJIB30BaHUA CIEIMATU3UPOBAHHOTO 10 U1
TEOMETPUYECKON KOPPEKIMH TaHHBIX [[33

[1K-7.3 Bemomnuser aemmdprupoBaHie MaTEPHAIOB KOCMUYECKON ChEeMKH
3Hamo:

IIK-7.3/3ul Meroasl ¥  aaropuTMbl  aBTOMATU3UPOBAHHOTO  JEeIIU(PUPOBAHUS
A’POKOCMHUYECKUX N300parkeHHH
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Ymemns:

[IK-7.3/¥Ym1l  OcymecTBiarh  KOMIUIEKC ~ pabOT 1O  aBTOMaTH3UPOBAHHOMY
nenuGpPUPOBAHUIO ADPOKOCMUYECKUX U300paKSHHI

Braoems:

[1K-7.3/HBl HaBblkamMu aBTOMAaTU3MPOBAHHOTO JEIMIM(PPUPOBAHUS AIPOKOCMUUECKHX
U300paKeHUIA

[1K-7.4 Co3naer TemaTnueckue MHGOpMAIIMOHHbIE TPOAYKTHI Ha OCHOBE aHHBIX /133
3namu:
[1K-7.4/3u11 MeToasl TeMaTndeckoit 00paboTKH adpOKOCMHUYECKOM HHpOpMAIun
Ymemns:
[IK-7.4/Ym1  OcymiecTBisiTh KOMIUIEKC pabOT IO CO3MaHMIO0  TEMaTHYECKUX

UHPOPMAIMOHHBIX TMPOIYKTOB HA OCHOBE HCIOJB30BAaHUS  AdPOKOCMHUECKHUX
N300paKeHU

Braoems:
[1K-7.4/HB1 HaBbikamu pabOTHI B CHCTEMAaX TeMaTHUECKOH 00pabOTKH M aHaIHM3a

IIK-15 Crniocoben pa3pabarbIBaTh IIPOEKTHYIO IIPOAYKIIHIO o pe3ynbraTam
WH)KEHEPHO-TEXHUYECKOTO IPOCKTUPOBAHHUS

ITK-15.1 Pa3pabarbeiBaeT 1 opopmMIiIsieT IPOSKTHBIC PEIICHHS
3namo:
[IK-15.1/311 OcHOBBI M (u3HUYECKHUE NPUHIMIBI PETHCTPALUU  APOKOCMHUECKON
UH(POPMAIIUN O MECTHOCTH
Ymemo:
[MIK-15.1/¥m1  OcymecTBisiTh BBIOOp a’POKOCMHUYECKHMX CHHUMKOB, TIOJy4YaeMbIX
Pa3IUYHBIMM  CHUCTEMaMH U KOMIUIEKCAMU JHUCTAHIMOHHOTO 30HIUPOBaHUS, B
3aBHCHMOCTH OT pelIaeMbIX MPAKTUYECKUX MU HCCIEI0BaTeNbCKUX 3a1a4
Braoems:
[1K-15.1/HB1 Metogamu cOopa u OIEHKH Ka4ecTBa MPOCTPAHCTBEHHOW WH(MOPMAIIHH,

UMEIOIIEH 3HAYEeHUs Ul TOATOTOBKM W PEAIM3allid MPOEKTOB B COOTBETCTBYIOIIMX
chepax nmpodeccnoHaIBHON AEATETLHOCTH

[IK-15.2 MogenupyeT sl TPOEKTHBIX IeNed W JUisi OOOCHOBaHUS HAIS)KHOCTH H
0e301acHOCTH OOBEKTOB

3namo:

[IK-15.2/311 OcHOBBI M (U3HUYECKUE NPUHIMIBI PETHCTPALUU  APOKOCMHUECKON
UH(POPMAIIUN O MECTHOCTH

Ymemo:

[IK-15.2/¥m1  OcymecTBisiTh BBIOOp a’POKOCMHUYECKHMX CHHUMKOB, TIOJTy4YaeMbIX
Pa3IUYHBIMM  CHUCTEMaMH U KOMIUIEKCAMU JHUCTAHIMOHHOTO 30HIUPOBaHUS, B
3aBHCHMOCTH OT pelIaeMbIX MPAKTUYECKUX MU HCCIIEA0BaTENbCKUX 3a1a4

Braoems:

[1K-15.2/HB1 Mertogamu cOopa u OIEHKH Ka4ecTBa MPOCTPAHCTBEHHOW WH(OPMAIIHH,
UMEIOIIEH 3HAYEeHUs Ul TOATOTOBKH W PEAIM3allid MPOEKTOB B COOTBETCTBYIOIIMX
chepax npodeccnoHaIBHON NEATETLHOCTH

[1K-15.3 CornacoBbIBaeT U NPEICTABISAET MPOCKTHYIO MPOAYKIUIO
3nams:

[1K-15.3/3u1 OcHOBHBIE BHIBI W CHOCOOBI JTUCTAHIIMOHHOTO 30HAMUPOBAHUS |
XapaKTEPUCTHKU (POPMHUPYEMBIX C MX ITOMOIIBI0 CHUMKOB M M300payKeHU I
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Ymems:

[TK-15.3/Ym1 YMm1 npoBoauTh orieHKY (hoTorpaduyeckoro KauecTBa adpOKOCMUYECKUX
M300paKCHUI U aHAJIN3 COOTBETCTBHUSA €T0 3aIaHHBIM B T3 Ha ChEeMKY MapaMeTpam

Braoems:

[IK-15.3/HB]l HaBblkamu OIICHKM Ka4e€CTBEHHBIX XapaKTEPUCTHK MCIIOJIb3YyeMOU MpHU
a’pocbeMke poTorpapuueckoil anmaparypsl 1 COOTBETCTBUS UX pElIaeMoii 3a1aye

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrummmaa (Moayns) b1.B.02.J1B.03.02 «TexHomorus 06paboTku nHGOpPMAIIMK TUCTAHIIMOHHOTO
30HAMPOBAHMS» OTHOCHUTCS K (DOpMHUpPYEeMOIl ydacTHUKaMU OOpa30BaTENIbHBIX OTHOIIEHUN YacTH
o0OpazoBaTebHOM MPOTpaMMBbI U U3ydaeTcs B cemecTpe(ax): 7.

B nmpouecce wu3yueHHMs AWCHUIUIMHBI CTYIEHT TOTOBUTCS K PpEIICHUIO THUIOB  3ajad
npodecCHOHAIBHOW  AedaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM auCUMIJIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI

=
<
% & =
2 (B |8 |2 |8 s
3y 3} =Ete! 5
o) o) & = < )
Z g = o Q. 2
= = o S = 5
2ol A2 2o B =
I[Tepuon SAlx5|g s 8|28 =8
23| 2B 2|55 s T S
00yueHus ER|IECIEZ|e Z|e |l B Z
= |z |2 |[E |3 S
< < S = = >
5 |§ |2 |z Q S
o o S < o g
S © |5 |& |3 S
=S 2
3ager
7 cemecTp 72 | 2 | 15 | 15 | 42 |KypcoBas
pabora
Bcero 72 | 2 |15 | 15 | 42

5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAINH HE YKa3bIBAIOTCS)

s |2 o
a2
s |8 |EE8
= | E|Q |82 EEX
= = H o o
= | 2|5 |588
Z |8 ||
= O
HaumeHnoBanue pasnerna, TeMbl b 2 2 |29 o
2| 2|8 |288 4
é Q =) = < =2
o] =R O & = =
Q = B e [
= E O |55 28
] Q
Sl E| 2|2 |285&
(] ~ < E < > c>,,‘ o
Q () (o < E& O &
an = = O |IHE 3 aE
Pasznea 1. lannbie 5 1 1 3| IIK-7.1
JUCTAHIIUOHHOTO 30HIUPOBAHUSA [1IK-7.2
3emuin
Tema 1.1. C60p nannbix /13 5 1 1 3
Pasnean 2. [IpeaBapuresibHas 15 3 3 9| IIK-7.1
00padoTKa TaHHBIX I1K-7.3
JUCTAHIIUOHHOTO 30HIUPOBAHUS [1IK-7.4
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Tema 2.1. AtmocdepHas 5 1 1 3

KOPPEKITUS a3POKOCMUIECKUX

CHUMKOB

Tema 2.2. ['eonpocrancTBeHHAs 5 1 1 3

MPUBSI3Ka a9POKOCMHUECKOTO

M300paxeHUs

Tema 2.3. Koppeknus 5 1 1 3

A’POKOCMUYECKUX CHIMKOB

Paznen 3. Crarucrtuueckasi 20 4 4| 12| IIK-7.2

Kjaaccupukanus T11IK-7.3

23POKOCMUYECKHX [IK-7.4

H300pakeHuil [IK-15.1

Tema 3.1. HekonTponupyemast 5 1 1| 3| IK-15.2

CTaTHCTUYECKAs KIAacCH(DUKaLs IK-15.3

M300paXeHHIA

Tema 3.2. KonTponupyemas 5 1 1 3

CTaTUCTUYECKas KjlaccupUKaIms

M300paxeHui

Tema 3.3. 5 1 1 3

[ToctknaccudukanmonHas

obOpaboTka

Tema 3.4. [IporpamMmMHbIe 5 1 1 3

CpEICTBa, pean3yIouue

aJITOPUTMBI CTATUCTUYECKOU

KJ1accupuKauuu

Paznen 4. 5 1 1 3| MK-7.1

O0bEeKTHO-OPHEHTHUPOBAHHAS [1K-7.2

KJIaccupuranms I1K-7.3

23POKOCMUYECKHUX [1K-7.4

H300pakeHu [IK-15.1

Tema 4.1. 5 1 1 3| [IK-15.2

OGBEKTHO-OPUEHTUPOBAHHAS IK-15.3

KJ1accuukanus

a’POKOCMUYECKHUX N300pakeHni

Pasnean S. [lanxpomaruyeckoe 7 2 2 3| 1IK-7.1

cJusiHue I1K-7.3

Tema 5.1. TTanxpomaTHdeckoe 71 2| 2| 3| IK-74

CIIUSIHUE

Pasnen 6. CnekTpajibHbIe 10 2 2 6| IIK-7.1

HH/IEKCHI [1K-7.2
[1K-7.3

Tema 6.1. CriektpasibHbIe 10 21 2 6 I—IFIE _17;11

WHJICKCHI MK-15.2
[1K-15.3

Pasnen 7. Coop u 6a3oBast 10 2 2 6| IIK-7.1

00padoTKa paIuoJOKAIMOHHBIX [1K-7.2

JaHHbIX 13 I1K-7.3

Tema 7.1. C6op u Gasosas 10 2| 2| 6 1?15'175'_41

00paboTKa pagroIOKaMOHHBIX MK-15.2

TAHHBIX K-15.3

Hroro 721 15| 15| 42
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5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pas3zoen 1. /lannvie OucmanyuoOHH020 30HOUPOBAHUS 3eMIU

Tema 1.1. Coop oannwvix /I3

Caiitsl pacnipoctpanuteneit /13, ycnoBus qoctyna K pacpoCTpaHsIeMbIM HMH JaHHBIM M CIIOCOOBI
ux nonydeHus. Vctounukn uHQOpManMuM B IIOOAIBHBIX KOMITBIOTEPHBIX CETSX O METOJax H
NPOTPaMMHBIX CpelICTBax Temarndeckoil oopadorku JIJ13. ®@opmarsl xpanenus /13 u pesyasraToB
ux oopadotku (GeoTIFF, BSQ/BIP/BIL-HDR, IMG).

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

[TnceMenHsbIi ompoc

Pazoen 2. Ilpedeapumenvnan oopadbomka 0aHHBIX OUCIMAHUUOHHO20 30HOUPOBAHUA

Tema 2.1. Ammocghepnasn Koppekyus aspoKOCMULECKUX CHUMKOB

MeTtonbl aTMOCcepHOil KOPPEKIIMM KOCMHUUYECKMX CHUMKOB: CTaHJIapTHas aOCOJIOTHAs KOPPEKIus,
CTaHJapTHAsi OTHOCUTENbHAs KOPPEKLHMs, HCIpaBICHUs HAa OCHOBe Moneseil. ArmocdepHas
KOPPEKIUs KOCMUYECKUX CHUMKOB Ha npuMmepe naHHbix Landsat-8.

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

[TnceMenHsbIit onpoc

Tema 2.2. I'eonpocmancmeennas npussaska aspoKoCMU4ecKo20 U300paxceHus

[ToHsATHE «TeONPOCTPAHCTBEHHAs MPUBSI3KA a3pPOKOCMUYECKOTO M300pakeHus». CocTaB JaHHBIX O
TEONPUBI3KH adPOKOCMUYECKUX M300pakeHUl M ¢dopmarel ux xpaHeHus. Dopmarsl (aiios,
npeaHa3HaYeHHbIE JJIs Tiepeiaun HHPOpMaIuK o reonpoctpancTBeHHoON npuBsizku (PROJ.4, WKT).
baza pgamneix EPSG. Peructpamms a’poKOCMHUYECKOrO HM300pa)KeHUSI C HUCIOIb30BaHHEM
TeONPUBI3aHHOTO M300pakeHUs. ['eonpuBsizka M300paXCHUH MO BEKTOPHBIM KapTorpapuuecKuM
JTAHHBIM.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TruceMeHHBIH onpoc

Tema 2.3. Koppexyus aspoxkocmuyeckux CHUMKO8

MeTtonb!l ynydiieHus KauecTBa a’pOKOCMHMUYECKMX CHUMKOB: IOBBIIIEHHE KOHTpAacTa, W3MEHEHHUe
SIPKOCTH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TruceMeHHBIH onpoc

Pa3zoen 3. Cmamucmuueckana Kaaccupukayus apoKkocMudecKux u3ooparcenuii
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Tema 3.1. Hexonmponupyemasn cmamucmuyeckas Kiaccuguxayus uzoopaxceHuil

Merton k-cpenanx. ISODATA.
Texymuii KOHTPOJIb
Bun (hopma) konTpoms

[TnceMenHsbIi onpoc

Tema 3.2. Koumponupyemas cmamucmuueckas K1accu@urayus u3oopaxicenul

Merton MakcuManbHOro mnpasiaononoOus. Paccrosuume Maxanonobuca. CrnocoObl  00ydeHus
knaccudukaropa. [Ipasuna hopmupoBanus 00ydaroIMX BEIOOPOK MUKCENIEH MO0 a3POKOCMHUYECKOMY
N300paKEHHIO.

Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIS

[TpakTuueckas pabora

Tema 3.3. [locmxnaccugpukayuonnas obpabomra

[TocTkmaccudukanuonnas odpadorka. ['pynmupoBka kiaaccoB. OlEHKa TOYHOCTH KJIacCHU(UKAITUH.
Marpuia ommOoK (MOTrpeIrHOCTeH) KilaccupuKaImu.

Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIs

[TruceMeHHBIH onpoc

Tema 3.4. IIpoepammusie cpedcmea, peanusyroujue aiopummsl CMamucmuieckoll K1accugurkayuu

Oco0OeHHOCTH MPUMEHEHHUS METOJOB CTAaTUCTHMYECKOM Kiaccu(UKaluyd i a’dpOKOCMHUYECKHX
m3o0pakennii.  I[Iporpammubie  cpeicTBa,  peaNM3ylONIME  aJTOPUTMBI  CTATUCTHYECKOU
KJIaCCU(PUKAITUH.
Texymuii KOHTPOJIb
Bun (hopma) konTpoOms

[TnceMenHsbIit onpoc

Pazoen 4. O6vekmuo-opueHmupo6anHas Kiaccupukayusa aipoKocCmMudecKux uzooparcenuil

Tema 4.1. Obvexmno-opueHMmupo8aHHas KAACCUPUKAYUA AIPOKOCMUYECKUX U300PAIHCEHUTI

OcHoBHBIE dTanbl 00BEKTHO-OpUeHTHpoBaHHOUW Kiaccubukanuu (OOK): cermeHTaIus MCXOTHOTO
n3o0pakeHusi, (HOpMUPOBAHHE OMUCAHUSA KIJIACCOB, BHIOOP M pacueT NPHU3HAKOB CErMEHTOB,
KJaccuukanus cerMmeHToB. Bubl npusHakoB u npaBmia ux pacuera. OOK Ha ocHOBe 00ydarommx
BbI0OpOK. OOK Ha ocHoBe npaBuii. OcobeHHocTH mpuMmeHeHus metogoB OOK mist knaccudukanum
a’pokocMuUecKux n3oopaxenuil. [[porpammusie cpenctpa, peanusytomme OOK.
Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIS

[TruceMeHHBIH onpoc

Pa3zoen 5. Ilanxpomamuueckoe ciuanue
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Tema 5.1. Ilanxpomamuyeckoe causinue

[Tonstue "manxpomaruueckoe ciusinue". LlBet. I[BetoBrie momenu: RGB, HSV, HSL. Metoast
MMaHXPOMaTHYECKOTO CIHsHUS: mpeoOpa3oBanue HSV, mpeoOpazoBanue bposes, mpeoOpa3oBaHume
I'pamma-llIMuara, KpaTkas XapakKTepUCTHKA JPYTUX TOMYJISIpHBIX MeTomoB. OcobOeHHOCTH
MPUMEHEHHUS METOIOB IMAHXPOMATUYECKOTO CIHMSIHUS B COBPEMEHHBIX KOMITBIOTEPHBIX MPOTpaMMax
TeMmarudeckoit oopadborku JI/13.

Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIs

[IpakTuueckas padora

[TnceMenHsbIi Onpoc

Pazoen 6. CnekmpanvHhule unoexcol

Tema 6.1. CnexmpanvHble UHOEKCbl

[TonsiTHE «CTIEKTPaTBHBIN HHIEKC» U €0 CBSA3h C KOADPHUITMEHTOM CIIeKTpanbHOU sipkocTH. [ToHsaTHE
«BETETAI[MOHHBIH UHJCKCY. Knaccupukanum  BereTalMiOHHBIX ~ HMHJIEKCOB. [Tonsitus
«M30BETETAllMOHHAS  JIMHUS» M «IOYBEHHas JIMHUS». Hopmannu30BaHHBIM  pa3HOCTHBIM
BeretannoHHbIN HHAECKC (NDVI). MHIeKchl, ycTOHYMBBIE K BIUSHUIO TTOYBBI. MIHACKCHI, yCTOMYNBHIC
K BIHAHHIO aTtMocdepbl. HWHAEKchl, NpeaHa3HAuE€HHBbIE [JIs OLIGHKH COAEpXaHHs BIard B
pacTUTEN HOM MOKpoBe. MHAEKChI, pacCUNThIBaA€MbIE 1O 3HAYEHUSAM KO3(DPHUIIMEHTOB OTpa’keHUs B
Y3KHX CHEKTPAJIbHBIX AuanazoHax. HopMann3oBaHHBIA pa3HOCTHBIM MHIEKC cHera. [Ipaktuueckue
ACTEKThI BBIUHUCIICHHSI CTIEKTPAIbHBIX HH]IEKCOB.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padota

[TnceMenHsbIi ompoc

Pazoen 7. Coop u b6azoeasn oopadbomka paouoioKayuoHHvIx 0annvix /13

Tema 7.1. Coop u b6azosas 06pabomka paouoioKayuOHHbIX OAHHbBIX

YacToTHBIE OMAaNa30HBl PAJAMOIOKAITMOHHOW CheMKH. OCHOBHBIE 0cCOO€HHOCTH. OTpakeHue
curHana, nosnspusamnus uznydeHusi. OcHoBHble cryTHUKOBBIE cucteMbl [[33 ¢ PCA. T'eomerpus
chemkn W npuHnun PCA. ['eomerpruueckue HCKakeHHs U paauomMerpudeckue ocodbennoctu PJIN.
bazoBass 00paboTka paaMONIOKAIMOHHBIX JaHHBIX. OCHOBHBIE IIIard M OCOOCHHOCTH. YPOBHH
00pabOTKM TaHHBIX.

[Iporpammuoe obGecrnieuenne. Mmmopt naHHBIX, (GOKYCHpPOBKA, KOpErHcTpamus, GUIbTpaIus,
HEKOTEPEHTHOE HAKOIJICHHE, T€OKOAUPOBAHUE U OPTOTPaHC(HOPMUPOBAHUE NaHHBIX. Temarnyeckui
aHaJIu3.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TruceMeHHBIH onpoc

6. Ilopsanok nmpoBeeHusI MPOMEKYTOUHOM aTTeCTALUMN
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[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, 7 cemecmp.

IIpomescymounas ammecmayus: Kypcosas paboma, 7 cemecmp.

7. OneHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. /lannvle OucmanyuoHno20 30HOUPOCAHUA 3eMU
Koumponupyemvie H/[K: 1IK-7.1 IIK-7.2

Tema 1.1. Coop oanuwix /13
dopma KOHTPOJIs1/0LIeHOYHOE cpesicTBO: [IMchbMeHHBIN ompoc
Bomnpocsi/3ananus:
1. Ilepeuncinre OCHOBHBIE CallThl pacupocTpanureneit JJ13.
2. Kakue popmarsl xpanenus J1/13 Bam uzBectHb1?
3. Kakue orpanuueHus CyleCcTBYIOT Ha noib3oBanue 1137
4. Yto Takoe «YpoBeHb 006padotku JIJ[3»? Kakue ypoBuu odpadotku JI/13 Bam nzBecTHbI?

5. Jlaiite ompeneneHue MOHATUS «KayecTBa H300pakeHHs». B yeM coctouT mpobiema
OTIpeIesIeHHs Ka4eCcTBa a3POKOCMUYECKOTO N300paskeHHs?

6. [lepeuncnure CBOICTBA adPOKOCMHUYECKUX H300pAKEHUH, KOTOPHIE XapaKTEPHU3YIOT €ro
Ka4eCTBO.

Pas3zoen 2. Ilpedsapumenvrnasn 00padomka 0aHHBIX OUCMAHUUOHHOZ0 30HOUPOBAHUA
Konmponupyemwie U/IK: IIK-7.1 I[IK-7.3 IIK-7.4

Tema 2.1. Ammocghepras koppexkyus a3poOKOCMUYECKUX CHUMKOB
dopma KOHTPOJISI/OTICHOUHOE CpeacTBO: [InchkMeHHBIN ompoc
Bonpocsi/3ananus:
1. Uto Takoe arMocdepHas KOpPEKIUs adPOKOCMHUYECKUX U300pakeHn?
2. B kakux ciaydasx He0OXOIUMO BBITIOTHATH aTMOC(HEpPHYI0 KOPPEKIIUio?
3. [lepeunciute OCHOBHBIE METOBI aTMOC(EPHON KOPPEKIIUH

Tema 2.2. ['eonpocmancmeennas NPUBA3KA A3POKOCMULECKO20 U300PAICEHUs
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: [IMchbMeHHBIN ompoc
Bomnpocwi/3ananus:
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1. aiite onpeneneHue NOHATUIO "TEONPOCTPAaHCTBEHHAs NpUBsA3Ka"?

2. Kakue popmarsl nepenadn nHGOpMaIIUK O TEONPOCTPAHCTBEHHOM MpuBs3ke Brl 3HaeTe?

3. Onummurte THUIIOBOW QJITOPUTM PETUCTPALUU a3POKOCMUYECKOTO HU300paKeHHUS C
HCIIOJIb30BaHUEM I'€ONPUBSI3aHHOTO

4. OnumuTe TUIOBOH aNrOPUTM PETUCTPAIMH adPOKOCMHUYECKOTO HU300paKeHUs IO
BEKTOPHBIM JIaHHBIM

Tema 2.3. Koppexyus aspoxkocmuyeckux CHUMKO8
dopma KOHTPOJIs1/0LIeHOYHOE cpesicTBO: [IMchbMeHHBIN ompoc
Bomnpocsi/3ananus:
1. Yro Takoe sipKOCTHASI KOPPEKIIUS adPOKOCMHUUYECKUX N300paskeHni?
2. Kakue Bubl SpKOCTHOUM KoppeKiuu Brl 3Haere?
3. Kakue meToabl yaydllleHHUs] KauecTBa a’dpOKOCMUYECKUX CHUMKOB Bbl 3HaeTe? B ueM nx
CyTb?
4. Kakue TpeOoBaHUS TPEABABISAIOTCS K KadeCTBY adpPOKOCMHUYECKUX H300pakKCHHIA,
WCIIONB3YyEeMBIX ISl aBTOMAaTHU3UPOBAHHOTO Jemu(pupoBanus?

Pa3zoen 3. Cmamucmuueckasa Kaaccupukayus apoKkocmMudecKux u3zooparcenuii
Konmponupyemwie H/IK: IIK-7.2 I[IK-7.3 IIK-7.4 IIK-15.1 IIK-15.2 I[IK-15.3

Tema 3.1. Hexonmponupyemasn cmamucmuyeckas K1accu@urkayus uz00paxicetuil
dopma KOHTPOJISI/OTICHOUHOE CpeacTBO: [InchkMeHHBIN ompoc
Bonpocsi/3ananus:
1. Uto Takoe cTaTucTHYECKas KiacCUu(PUKaIMs ad9pOKOCMHUECKUX U300paKeHUH ?
2. B yem cyTth MeTozaa k-cpenHux?
3. B uem cytb Metona ISODATA?

Tema 3.2. Konmponupyemas cmamucmuieckas KAaccu@urayus uzooparicerull
dopma KoHTposi/oLieHoUHOE cpencTBo: [IpakTuueckas padora

Tema 3.3. Ilocmxkaaccugpuxayuonnas oopabomka
®dopma KOHTPOJISI/OTICHOUHOE CpeacTBO: [InchkMeHHBIN ompoc
Bonpocsi/3ananus:
1. Uto Takoe nmocTkiIaccudukamonHas oopadborka?
2. Kakue BUIbI TOCTKIIACCH(PHUKALIMOHHOM 00paboTku Bel 3HaeTe?

Tema 3.4. Ilpoepammmusie cpedcmaa, peanusyowjue aneopummsl CMamucmuieckol Kaaccugpurayuu
®dopma KOHTPOJISI/OTICHOUHOE CpeaCcTBO: [InchkMeHHBIN ompoc
Bonpocsi/3ananus:
1. Kakuwe mnporpamHble CpeICTBa, pEANIMUIYIOLIME  AJTOPUTMbl  CTATUCTUYECKOMN
knaccudukanuu Bel 3HaeTe?

Pazoen 4. O6vekmuo-opueHmupo6anHas Kiaccupukayus aipoKocCmMudecKux uzooparcenuil
Koumponupyemvie H/IK: TIK-7.1 [IK-7.2 [IK-7.3 [IK-7.4 [IK-15.1 [IK-15.2 IIK-15.3

Tema 4.1. Obvexmuo-opueHMmupo8aHHas KAACCUPUKAYUA AIPOKOCMUYECKUX U300PAIHCEHUTI
dopma KOHTPOJIs1/0LIeHOYHOE cpelicTBO: [IMchbMeHHBIN ompoc
Bomnpocsi/3ananus:
1. Yto Takoe 0OBEKTHO-OPUEHTHPOBAaHHAS KJIacCHU(pHUKALINs?
2. Ilepeuncnute 0CHOBHBIE ATAbl 00bEKCTHO-OPUEHTUPOBAHHOM KiIacCUpUKAIIIT
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3. IIpuBenuTe npuMepsl CIEKTPAIBHBIX, TEKCTYPHBIX U IPOCTPAHCOBEHHBIX MPU3HAKOB
4. B uem cyTh 00BEKTHO-OPUEHTUPOBAHHOM KiTacCH(UKAIIMKM HA OCHOBE TIPaBUI?

5. B yem cyTh OOBEKTHO-OPHMEHTHPOBAHHOM KiIacCU(UKAIMM Ha OCHOBE OOyYaroIMX
BEIOOPOK?

Paszoen 5. Ilanxpomamuueckoe ciuanue
Konmponupyemwie U/IK: IIK-7.1 IIK-7.3 IIK-7.4

Tema 5.1. Ilanxpomamuueckoe cauanue
®dopma KOHTPOJISI/OTICHOUHOE CpeacTBO: [InchkMeHHBIN ompoc
Bonpocsi/3ananus:
1. Yto Takoe maHXpOMaTH4EeCKOE CIUIHUE?
2. Kakue uBetoBbie Monienu Bol 3naere?
3. B yem otnmmuns nBeToBEIX Mozaenaer RGB, HSV, HSL?
4. Kakue MeTo/bl MaHXpOMAaTHUECKOro ciausinus Bol 3HaeTe?
5. B uem cyTh ipeoOpazoBanus bposes?
dopma KOHTPOJIs/O1ieHOYHOE cpeacTBO: [IpakTudeckas padora

Pazoen 6. CnexmpanvHhule unoexcol
Koumponupyemvie H/IK: TIK-7.1 [IK-7.2 [IK-7.3 [IK-7.4 [IK-15.1 [IK-15.2 IIK-15.3

Tema 6.1. CnexmpanvHble UHOEKCbl
dopma KOHTPOJIs1/0LIeHOYHOE cpesicTBO: [IMchbMeHHBIN ompoc
Bomnpocsi/3ananus:

1. Urto Takoe cHeKTpajabHBbIH MHIAEKC M KaK MOHATUE "CIEKTPaJbHBIA MHIEKC" CBSI3aHO C
K03((UIIEHTOM CIIEKKTPATbHOM APKOCTH?

2. Kak pacuutsiBaercst NDVI?
3. HazoBuTe BereTallMOHHbIE MHACKCHI, YCTOMYHUBBIE K BIUSIHUIO MOYBbI?

4. TlpuBenuTe TNpUMEpPhl HMHIACKCOB, PACYMTHIBAEMBIX [0 3HAYCHUAM KOI(PHUIIMEHTOB
OTpPaXEHUS B 3yKHX CIIEKKTPaJIbHBIX JUala30Hax.

5. HazoBute u3BectHrie Bam HWHACKCHI, TPCAHA3HAYCHHBIC JIS1 OLUCHKU COACPIKAHU BJIaru B
PaCTUTCIILHOM ITOKPOBC

dopma KoHTpos1/onieHoUHOE cpencTBO: [IpakTuueckas padora

Pazoen 7. Coop u b6azoeasn oopadbomka paouoioKayuoHHwvix 0annvix /13
Koumponupyemvie H/IK: TIK-7.1 [IK-7.2 [IK-7.3 [IK-7.4 [IK-15.1 [IK-15.2 IIK-15.3

Tema 7.1. Coop u b6azosas 06pabomka paouoioKayuOHHbIX OAHHbIX
dopma KOHTPOJIs1/0LeHOYHOE cpelicTBO: [IMchbMeHHBIH ompoc
Bomnpocwi/3ananus:
1. Yro Takoe paauonokauoHHast uHTephepomeTpus?
2. Kakue cyliecTBYIOT YCJIOBHUS TOJIYYEHHUS PaJMOJIOKAIMOHHBIX HHTEp(hEepOMEeTpHUECKUX
nap?
3. Uto Takoe mHTEepdhepoMeTpus Manbix 0a3oBbIx JuHUN (SBAS)? B yem nmpeumymecTtBa u
ocobeHHOCTH MeTozaa?
4. IlepeunricnuTe OCHOBHBIE IIArK MOCTPOCHUS KapThl CMEILICHHI?

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTAUM
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7 cemecmp, 3auem
Koumponupyemovie U/IK: 1IK-7.1 IIK-15.1 IIK-7.2 [IK-15.2 IIK-7.3 IIK-15.3 [IK-7.4
Bomnpocsei/3ananus:

1. Hcrounuku wuHpopManuu B DIOOANBHBIX KOMIIBIOTEPHBIX CETAX O METoAax H
MIPOTPaMMHBIX CpEeICTBaX TeMaTHueckoi oopadboTku JI/13

2. ®opmater xpanenus JIJI3 u pesynsraroB ux obpadorku (GeoTIFF, BSQ/BIP/BIL-HDR,
IMG)

3. AtmocdepHast KOppeKIHs a3pOKOCMUIECKUX N300paKeHHIA
4. OyHKUIMOHATIbHBIE BO3MOKHOCTH COBPEMEHHBIX CHCTEM TeMaTudeckoit oopadorku /1J13
5. T'eonpocTpaHcTBEHHAsI TPUBSA3KA a9POKOCMUUECKHX H300paKeHU i

6. Peructpamusi a’poKOCMHUYECKOTO H300PaKCHHS C HCIIOIb30BAHUEM T'EOMPHUBI3aHHOTO
H300paKCHHUS

7. HexkonTponupyemas cratucThdeckas kiaaccudukamus uzoopaxkenuit. Meton k-cpemnnmx.
ISODATA

8. Konrponmupyemas craructudeckas Kiaccuukanms n3o0paxeHuid. MeToq MakCMMaibHOTO
NPaBIONOA00HS

9. lMocTrmaccudukanronnas 00padoTka. O1eHKa TOUHOCTH KiaccuuKaIuu

10. OGbEKTHO-OPUEHTUPOBAHHAS KIaCCU(PUKAIIHS a3POKOCMUYECKUX N300pasKeHUM
11. OCHOBBI TMHEAMEHTHOTO aHAJTN3a a9POKOCMHYECKUX U300paKeHUH

12. CniekTpaibHbIe UHIEKCHI

13. Yactotusie nuama3onsl. OcobenHocTH. OcHOBHBIE cyTHHKOBBIE cucTteMbl J[33 ¢ PCA.
l'eomerpusa cvemku u npunHuun PCA. TeoMerpuueckue HMCKaK€HHS MW PaIUOMETPUUYECKUE
0COOEHHOCTH

14. bazoBast 00paboTKa paguoIOKAIIMOHHBIX JaHHBIX. OCHOBHBIE IIard U OCOOEHHOCTH

7 cemecmp, Kypcosas paboma
Konmponupyemvie H/IK: I[IK-7.1 [IK-15.1 IIK-7.2 [IK-15.2 IIK-7.3 [IK-15.3 IIK-7.4
Bonpocsl/3ananus:

1. Perucrpanus pacTpoBoro m300paxeHUs CKaHMPOBAHHON OyMa)KHOM JIECOTaKCAIIMOHHON
KapThbl C HUCTIOJIb30BAHUEM T'€ONPUBA3aHHOTO KOCMUYECKOTO CHUMKA
[enb paboThl — HAyYUTHCSI IPOBOIUTH PETUCTPALIMIO PACTPOBBIX M300paKEHUH, MTOTYUYNUTh HABBIKU
paboThl C THCTPYMEHTAMHU T€OMETPUYECKON KOPPEKITHH.
3ananue. [IponsBecTH perucTpalrio pacTpOBOrO M300pa)KEHUS, CONEPIKAILETO JIECOTAKCAMOHHbBIE
JaHHbIE, B CUCTEMY KOOPJIUHAT STAJTOHHOTO KOCMHUYECKOTO CHUMKa JJaHHOM TeppuTopuu. [IpoBeputsb
KaueCTBO BBIMOJHEHHOMN MPUBS3KHU.
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Hcnonb3yembie nanubie: [Ipy BHINMOTHEHUH 3aJJaHUS] UCTIOJIB3YHTE:

- (haiin to.Jpg, comepKalfii CKAaHUPOBAHHYIO OYMa)KHYIO JIECOTAKCAIIMOHHYIO KapTy;

- canmok Landsat 7, moctymHblii depe3 moptan earthexplorer.usgs.gov mo wuaeHTH(GUKATOPY
LEO7 L1TP 154019 20000626 20170211 01 T1 (madop mannsix: Landsat/Landsat Collection 1
Level 1/Landsat 7 ETM+ C1 Level 1.

2. Hexonrponupyemas kinaccuduxanusi KOCMUYECKUX CHUMKOB

Lenb paboOTBl — MOJYYUTh HABBIKM MOCTPOEHHUS PACTPOBBIX TEMAaTHYECKUX H300paKeHUH 10
JaHHBIM  JTUCTAHLMOHHOTO 30HAMPOBAaHHUS 3€MJIM, UCHOJNb3ys METOJ] HEKOHTPOJIHPYEeMOU
knaccupukamn ISODATA.

3ananue. BBINOIHUTE HEKOHTPOIUPYEMYIO KIACCH(DPUKALMIO TAaHHBIX BBIOPAHHOTO KOCMUYECKOTO
CHMMKA U OLICHUTH TOJy4YEeHHBIE PE3yJIbTaThI:

- BBIOpaTh KaHaJbl U CO3/1aTh Ha X OCHOBE OJMH (paii JaHHBIX;

- 3aJ1aTh TApaMETPhI U IPOU3BECTH HEKOHTPOIUPYEMYIO KIIACCH(PHUKALIUIO;

- HA3HAYUTh LBETA JUII OTOOPaKeHHS U MPUCBOUTH UMEHA MOJTyYEHHBIM KJIaccaM;

- TPOM3BECTH MEPEKOAMPOBKY M TEHEPAJIHM3aIMI0 KIAaCCU(UIIMPOBAHHBIX JAHHBIX (OOBEIUHUTDH
KJ1acchl B 0osiee 00IIMe KaTeropuu, UCHOIb3Ys (PYHKIUIO ITEPEKOTUPOBKN);

- TPOAHAIM3HPOBATH PE3YJAbTAThl KIacCU(UKALMKU, HCIONb3ys HMHCTPYMEHTHI Treorpapuueckoro
CBSI3bIBAaHUS OKOH M (DYHKIIMIO U3MEHEHHS MTPO3PAYHOCTH N300pasKeHHS.

Hcnonb3yemble gannbie: [Ipy BBIMOTHEHUN 3a/laHUs UCTIONIB3YHTEe KOCMUYeCKUi cHUMOK Landsat 7,
JNOCTYIHBIN qyepes nopTan earthexplorer.usgs.gov 1o UJICHTU(PHUKATOPY
LEO7 L1TP_154019 20000626 20170211 01 T1 (nabop manubix: Landsat/Landsat Collection 1
Level 1/Landsat 7 ETM+ C1 Level 1.

3. KonTponupyemas knaccupukanys KOCMUYECKUX CHUMKOB
Lenb paboThl — MOMYYHUTh HABBIKH CO3AaHUS U OLICHKH Ha0Opa 3TaJOHOB, HAYYUTHCS MPOU3BOIAUTH
KIaccupuKanuioo ¢ oOydyeHHEM C HCIOJIIb30BaHUEM METOAa MAaKCHMAaJbHOTO MPaBIOMOA00USIH
MaIllMHbI OTIOPHBIX BEKTOPOB.
3amanue. BBIMONMHUTE KOHTPOMUPYEMYIO KIACCH(UKAIMIO KOCMHYECKOTO CHHMKAa METOIOM
MaKCHMaJbHOTO MPaBAONOAOOMS M METOJOM, OCHOBAaHHBIM Ha MaIllMHE OIOPHBIX BEKTOPOB, U
OLICHUTD MOJTYYCHHBIH Pe3yIbTar:
- BBIOpaTh KaHaJbl U CO3/1aTh Ha UX OCHOBE OJMH (paiil JaHHBIX;
- co3/1aTh HAOOP ATATIOHOB JIJIsI IPOBEACHUS KOHTPOIUPYEMO Kilaccu(uKaIumy,
- OLIGHUTH CO3/IaHHBIC 3TAJOHBI, UCIIOJB3YSl TUCTOTPAMMBI, TpadUKU CPETHUX 3HAYCHUN M MATpPHUILY
omuOOK Ki1accu(UKAILINN;
- BBITNIOJIHUTH KJIACCU(HUKAIIMIO KOCMUYECKOTO CHUMKA METOJJOM MAaKCHMAJIbHOTO MPABIAONOA00HS U
METOJIOM, OCHOBAaHHBIM Ha MAIllMHE OMOPHBIX BEKTOPOB, C HUCIHOJIb30BAHUEM IOIY4YEHHOrO Habopa
ATaJIOHOB,;
- OLICHUTb MOJTyYEHHBIE PE3YIbTaThI.
Hcnonb3yemble ganubie: [Ipy BBIMOTHEHUN 3a/laHUs UCTIONIB3YHTEe KOCMUYECKUi cHUMOK Landsat 7,
JNOCTYIHBIN qyepes nopTan earthexplorer.usgs.gov 1o UJICHTU(PHUKATOPY
LEO7 L1TP_154019 20000626 20170211 01 T1 (nabop mauusix: Landsat/Landsat Collection 1
Level 1/Landsat 7 ETM+ C1 Level 1.

4. AHanu3 U3MEHEHHMH OKpYXKalollell Ccpeapl ¢ UCHOIb30BAHUEM Pa3HOBPEMEHHBIX
KOCMHYECKHX CHUMKOB
[lens pa®OTBI — HAYYWUTHCS PACCUMTHIBATH HOPMAJIM30BAHHBIH OTHOCHUTEIBHBIN BEreTallMOHHBIN
uagaeke (NDVI) u crpouTh KapThl AMHAMUKH TPUPOIAHOW Cpeabl HA OCHOBE Pa3HOBPEMEHHBIX
KOCMHYECKHX CHUMKOB.
3ananue. I[IpoBecTn aHanmu3 HM3MEHEHHsI 3€MHOM TMOBEPXHOCTH, CBA3aHHBIX CO CTPOUTEIHCTBOM
00BbEKTOB HH(PACTPYKTYphl Ha TEPPUTOPUU HEDTAHBIX MECTOPOXKICHHM, C HCIOJIIb30BaHUEM
Pa3HOBPEMEHHBIX KOCMHUUYECKIX CHUMKOB:
- paccuutatb NDVI no 1ByM KOCMUYECKHM CHHUMKAM OAHOM M TOH K€ TEPPUTOPHH, MOTYUYEHHBIM B
pasHble rofbl;
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- BBISIBUTH U3MEHEHUS, IPOU3OILEANINE B CTPYKTYPE PACTUTEILHOTO MOKPOBA.
Ucnons3yemsie ganubie: [Ipy BBIMOTHEHWN 3aaHUS WCIIONB3yWTe KOocMUYeckue cHUMKHM Landsat,
JOCTYITHBIC yepes nopran earthexplorer.usgs.gov o uaeHTuuKaTropam
LEO7 L1TP 160017 20010911 20170203 01 T1 (ma6op manusix: Landsat/Landsat Collection 1
Level 1/Landsat 7 ETM+ CI1 Level 1) u LT04 L1ITP 160017 19980619 20170208 01 T1 (uabop
nanubix: Landsat/Landsat Collection 1 Level 1/Landsat 4-5 TM C1 Level 1).

9. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEILHON Y4eOHOH JTUTEPaTypPbl

OcnosHnas tumepamypa

1. KobGepumuenko B. I. OOpaboTka paguOIOKAIIMOHHBIX JaHHBIX JAHCTAHIIMOHHOTO
30HIMpoBaHus 3emiu: nabopatopublii npaktukym / B. I. Kobepuuuenko, O. 0. VBanos, A. B.
CocnoBckuit; nox penakmueir B. I. KoGepuuuenko. - OOpaboTka paanoOIOKAMOHHBIX JTaHHBIX
IMCTAaHIIMOHHOTO 30HAMpOBaHMs 3eMin - ExarepuHOypr: Ypanbckuil (enepanbHblii YHUBEPCUTET,
OBC ACB, 2013. - 64 c. - 978-5-7996-0949-8. - Tekct: anekrponusiii / IPR SMART: [caiiT]. -
URL: https://www.iprbookshop.ru/68447.html - Pexxum noctyna: mo nmoamucke

2. Jlabytuna W.A. JlemmudpupoBaHue a’pOKOCMHUYECKHMX CHHMKOB : Y4eb. mocobue s
ctyneHToB By30B / M.A. JlaGytuna. - M3mparensctBo Actekt IIpecc, 2004. - 184 - 5-7567-0330-6. -
TekcT: HemoCPEeACTBEHHBIM.

3. OOpaboTka JNaHHBIX JAWCTAHIMOHHOTO 30HIAMPOBaHUSA 3emiu. lIpakTHuecKkue acHeKThI:
yueoHoe mocobue / B. I. Kobepauuenko, O. FO. UBanos, C. M. 3paenko, A. B. CocHoBckuii, B. A.
Tpenuxun; mon penakuueit B. I. KobGepuuuenko. - OOpa®oTka HaHHBIX JAMCTAHIIMOHHOTO
3oHnupoBanus 3emiu. Ilpakrndeckue acnekTel - ExarepunOypr: VYpanbckuil QenepanbHblii
yauBepcuret, IbC ACB, 2013. - 173 c¢. - 978-5-7996-0867-5. - Tekct: snexrponHbi // IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/69868.html - Pexxum noctyma: mo moamnucke

4. JluctaHIMOHHOE 30HIMpOBaHUE 3emiu: yueOHoe mocoowe / B. M. Bmamumupos, . .
Hmutpues, O. A. JlyOposckas [u ap.]; mon pemakuuerr B. M. Bnagumuposa. - JluctanimonHoe
3oHaupoBanue 3emin - KpacHospck: Cubupckuii penepanpHbiii yHHUBepcuteT, 2014. - 196 c. -
978-5-7638-3084-2. -  Tekct: onekrponnwiii // IPR  SMART: [caiir]. - URL:
https://www.iprbookshop.ru/84343.html - Pexxum nocryna: mo nmoamucke

Jlononnumenvuas numepamypa

1. AxoBeukuit B.W. JlemmdpupoBanne cHUMKOB. YueOHUK miis By30B / B.M. AxoBenkwii. -
NzparensctBo Henpa, 1983. - 374 - Tekct: HEeMOCPEACTBEHHBIM.
2. MapuykoB B.C. JlemmudpupoBanue IMHAMHUKHA PACTUTEIHHOTO IOKPOBA W TPYHTOB IO

MaTepHraiaM JUCTAHIIMOHHOTO 30HIMpoBaHus: YueoHoe nocobue. / B.C. Mapuykos, 1.A. Muprosa.
- MUUT'AuK, 2009. - 128 - Tekct: HEMOCPEACTBEHHBI.

3. Pagarn T'oncanec Lludposas obpaboTka m3obpaxenuit / [oncanec Pacdasn, Bync Puuapn;
nepesox JI. U. Pyb6anos. - [ludpoas ob6padboTka n3zobpaxkenuit - Mocksa: Texaocdepa, 2012. - 1104
c. - 978-5-94836-331-8. - Tekcr: omekrponnbii // IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/26905.html - Pexxum noctyna: mo moamucke

4. JJabytuna U. A. Vcnionp30BaHKE TaHHBIX AUCTAHIIMOHHOTO 30HAWPOBAHMS JIi MOHUTOPUHTA
skocucteM OOIIT: meropnueckoe mocodue / U. A. JlaGytuna, E. A. bannuna. - Mcnons3oBanue
JAHHBIX JIUCTAHLIIMOHHOTO 30HAUpPOBaHMs Jiig MoHutopuHra skocucteM OOIIT - Mockaa:
Bceemupnsrii poug nukoit mpuponst (WWF), 2011. - 90 c. - 2227-8397. - Tekct: anexrponHslii // [PR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/13470.html - Pexxum moctyma: mo moamucke

5. Uledep E. A. Hudposas ob6padorka mzobpaxkenuii: yueoHoe mocodue / E. A. Illedep. -
[Mudposas o6padoTka nzobpaxkenuii - Cankr-IlerepOypr: Cankr-IleTepOyprckuii rocynapcTBeHHBIN
YHUBEPCUTET IMPOMBILUIEHHBIX TEXHOJOIMM W am3aitHa, 2019. - 100 c. - 2227-8397. - Tekcr:
snektpoHHbI // [PR SMART: [caiit]. - URL: https://www.iprbookshop.ru/102493.html - Pexum
JOCTYTIA: TI0 TIOAMTUCKE
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9.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «AHTEepHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YyYAKOLIMXCS

IIpogheccuonanvruvie 6azvi danubix
He ucnonb3yrores.

Pecypcor « Unmeprnem»
1. https://www.iprbookshop.ru/ - Dnexrponno-6ubnmoreunas cuctema IPR SMART
2. https://qgis.org/ - [eonndopmarnmonnas cucrema QGIS
3. https://sdo.miigaik.ru/ - Cucrema quctanmuonHoro odyuenuss MUNTAuK
4. http://jizk.ru/ - Hayunsiii sxypHan «MccrnenoBanue 3emMiid U3 KOCMOCay

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca Mo JUCHUIIUHE

Ilepeuenv npoepammnozo obecneuenus
(0bHO8BNEeHUe NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3zyercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOIHAEMCA eAHCEHEOETbHO)

He ucnonb3yercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

KoMnproTepHslii Ki1acce
ABTtomaruzupoBaHHoe pabouee mecto (APM) - 12 mT.
WHTepakTuBHas 1ocka - 1 mrt.
[Ipoexrop - 1 mt.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 THCHMILIMHBI (MOTYJIs1)

OcBoenue 00yyaromuMcs y4eOHON AUCIUILTUHBI IIPEAIOIaracT u3yueHue MaTepraioB JUCIUTUTMHEL
Ha ayJUTOPHBIX 3aHATHSIX U B XOAE CAMOCTOSATENbHON paboTel. CamocTosTeNbHAs PaboTa BKIIIOYALT
pa3HooOpa3HbIil KOMIUIEKC BHIOB U (opm paborbl oOydwarommuxcs. CamocrostenbHas paboTa
CTYICHTOB TIO3BOJIIET TIIyO)Ke TMOHATH M3y4aeMble TEMbl, OTpabOTaTh HAaBBIKM, IOJYYCHHBIC Ha
JEKIIMOHHBIX WM MPAKTHYECKUX 3aHATHIX/Ia00paToOpHBIX pabOTaxX, KaYeCTBEHHO MOATOTOBUTHCS K
TEKYIIEH U UTOTOBOM aTTECTalluH.

[Ipu MOArOTOBKE K MPAKTHMYECKUM 3aHATUSAM/Ia00paTOpHBIM paboTaM, pyKOBOJACTBYSCH IUIAHOM M
CIIMCKOM PEKOMEHYyeMOW JUTeparypbl, HEOOXOAMMO H3YyYUTh TEMYy TaK, YTOObI MO KaXIOMY H3
NPEVIOKEHHBIX BOIIPOCOB CTYIEHT MOT JaTh pa3BEPHYTHIH, 00CTOSTENbHBIN OTBET.

BreaynuropHas camocTosiTenbHast paboTa CTyJICHTOB BKIIOYAET:

- TIOATOTOBKA K NMPAKTHUYECKUM 3aHIATUSAM/Ia00paTOpHBIM paboTam;

- moxdop, U3y4YeHue, aHaIu3 U KOHCIIEKTUPOBAaHUE PEKOMEHIOBAaHHOM JINTEpaTyphl;

- CaMOCTOSITEIbHOE U3YUCHUE OTIEIbHBIX TeM, Iaparpados;

- TOATOTOBKA K MPOMEKYTOYHOHN aTTeCTalllu.

JUist yCHenHoro 0OCBOSHHsI y4eOHOM TUCIMITIIMHBI U JOCTHKEHHSI TOCTABICHHBIX Iiesieil He00X0aUMO
BHUMATEJIbHO O3HAKOMUTHCS € HacTOsIIeH paboyeil mporpaMMoil yueOHoi auciuminuasl. Ee moxer
NPEACTaBUTh MPETNOaBaTeb Ha BBOJHOM JICKIIUN UM CAMOCTOATEIBHO OOyYarOmUACs UCIIOIb3yeT
uHpopManuio Ha opuuraibHoM VHTepHeT-caiite YHUBEpCHUTETA.

Crnenyer oOpaTHTh BHMMaHHE Ha CIIMCOK OCHOBHOW W JOTIOJHHUTEIBHON JIMTEPaTypbl, KOTOpas
uMeeTcs B AJICKTPOHHOM OMOIMOTEUHOM cucTeMe YHUBEPCHUTET, Ha IpesiaraeMble IpernoiaBaTeieM
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pecypcsl HHOOPMAITMOHHO-TEICKOMMYHHUKAITMOHHOM ceTn HTepHeT. DTa nHpOopManus HeoOXxoauma
JUTSI CAMOCTOSATEILHOM paboThl 00y4YaroIIerocs..

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonUMOCTH O0YUYEHHS! CTYICHTOB-UHBAIMJIOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0pOBBSl  ayAMUTOPHBIE 3aHATHA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKIUMW, TMpPE3eHTalluidi, BHAECO- M ayguoOMarepuaioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MoAOUPAIOTCS B aIallTUPOBAHHBIX 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 Ui MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMHU BO3MOXKHOCTSIMHU
3I0pOBBS pa3zpabaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()U3NUIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 3J0POBbS TAKUX 00YUYaIOLIUXCS.
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