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 24 MapTa 2025 .

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)

MOIYJIb TEMATUYECKOW OBPABOTKH U JIEMIU®PUPOBAHUS JAHHBIX
JAUCTAHIIMOHHOI'O 30HANPOBAHUA
«B1.B.02.J1B.03.01 TEXHOJIOT' S TEMATHYECKOM OBPABOTKH JIAHHBIX
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): 2025

Cpox nosrydeHust 00pa3oBaHuUs: 4 rona

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

MockBa, 2025
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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.

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 Teonesuuecknit | [Ipencenarensb ITonosues O. B. Paccmorpeno | 18.03.2025, Ne 2
(baxysbrer y4EHOTO COBETa
¢axynbTera
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. Coneprxanue AUCHUTIINHBI
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

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)
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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  (Moxmyns) bB1.B.02.JIB.03.01 «TexHomorust TemMaTHYeCKOW OOpabOTKH JTaHHBIX
JTUCTAHIIMOHHOTO 30HAMPOBAHMS» OTHOCUTCA K (opMHupyeMoil ydacTHHKaMH 0Opa3oBaTENbHBIX
OTHOIIICHUH YacTH 00pa30BaTeIbHON IPOTrPAaMMBI U U3y4aeTcs 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
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3ager
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Bcero 72 | 2 |15 | 15 | 42

5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAINH HE YKa3bIBAIOTCS)
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Pasnen 1. Coop n 20 4 4| 12| IIK-7.1
npeaBapuTebHas 00padoTKa [1IK-7.2
JaHHbIX 13
Tema 1.1. C60p nannbix /13 5 1 1 3
Tema 1.2. AtmocdepHas u 5 1 1 3
reoMeTpuyecKas KOppeKIuu
a’POKOCMUYECKHUX N300pakeHni
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Tema 1.3. ['eonpocTpancTBeHHas 5 3

MIPHUBSI3KA a9POKOCMHUECKOTO

M300paKCHHUS

Tema 1.4. SIpkocTHas KoppeKkus 5 3

a3pPOKOCMHYECKUX CHUMKOB

Pasnen 2. Crarucrtuyeckast 20 12| IIK-7.3

KJIaccupuranmus [1K-7.4

23POKOCMUYECKHUX [IK-15.1

H300pakeHu [IK-15.2

Tema 2.1. HexonTponupyemas 5 3| IIK-15.3

CTaTUCTHYECKAs KJIACCH(PHUKALINS

M300paKeHUIA

Tema 2.2. Kontponupyemas 5 3

CTaTUCTUYECKas KiIacCH(PUKAIHS

M300paXeHHIA

Tema 2.3. 5 3

[TocTknaccudukaionHas

o0OpaboTtka

Tema 2.4. [IporpammHubie 5 3

CPEICTBa, PeaTU3YIOLIUE

QITOPUTMBI CTATUCTUYECCKOU

KI1acCupUKauu

Paznea 3. 5 3| IK-7.3

O0beKTHO-OPUEHTHPOBAHHAS [1IK-7.4

KIaccupukanmus [IK-15.1

23POKOCMHUYECKHUX I1K-15.2

H300pakeHuit [IK-15.3

Tema 3.1. 5 3

OOBEKTHO-OpUEHTUPOBAHHAS

KIaccupuKaIus

a’pPOKOCMHUYECKUX N300paskeHHA

Pasnen 4. OcHoBBbI 10 6| IIK-7.1

JIMHEAMEHTHOI'0 aHAJIU3a [1K-7.3

aanHbIx /3 [1K-7.4

Tema 4.1. TeopeTHueckie OCHOBBI 5 3| IIK-15.1

JMHEAMEHTHOTO aHaJIH3a JaHHBIX ITK-15.2

113 IIK-15.3

Tema 4.2. [Iporpammsbl 5 3

aBTOMATHU3UPOBAHHOTO

JTUHEAaMEHTHOTO aHalln3a JaHHBIX

13

Pa3gen 5. CniekTpaJjibHble 7 3| IK-7.1

HHIEKCHI T11IK-7.3
[K-7.4

Tema 5.1. CekTpaibHbIe 7 3| 1IK-15.1

WHJIEKCHI I1K-15.2
IK-15.3

Pa3gen 6. COop u 0a3oBas 10 6| IIK-7.1

00padoTKa paaMOJIOKAIHOHHBIX I1K-7.2

aanHbIx /3 [1K-7.3
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Tema 6.1. COop 1 GazoBast 10 2 2 6 ﬁllz\__llsﬁl
00paboTKa paJruoIOKAIIMOHHBIX MK-15 .2
JaHHBIX J13 ITK-1 5. 3
Hroro 72| 15| 15| 42

5.2. Conep:kanue pa3aesoB, TeM JUCHHUILUIMH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Paszoen 1. Coop u npedsapumenvnan oopadomka oannvix /13

Tema 1.1. Coop oannwvix /I3

Caiitel pactipoctpanuteneit /13, ycnoBus qoctyna K pacpoCTpaHsIeMbIM HMU JaHHBIM M CIIOCOOBI
ux nonydeHus. Vctounukn uHQOpManMM B IIOOAIBHBIX KOMITBIOTEPHBIX CETSX O METOJax H
IPOTPaMMHBIX CpelICTBax Temarndeckoil oopadorku JI/13. @opmarsl xpanenus /13 u pesyasraToB
ux oopadotku (GeoTIFF, BSQ/BIP/BIL-HDR, IMG).

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TnceMenHsbIit ompoc

Tema 1.2. Ammocghepras u eceomempuieckas KOppeKyuu aapoKOCMUYECKUX U300PaAXCeHULL

Mertoasl arMoc(epHOit KOPPEeKIIMH KOCMUYECKUX CHUMKOB: CTaHAApPTHAsh aOCONIOTHAS KOPPEKLus,
CTaHJApTHass OTHOCHTENbHAs KOPPEKIMs, HCIpaBICHUS Ha OCHOBe Mojeneil. ArmocdepHas
KOpPpEeKLUsi KOCMUYECKUX CHUMKOB Ha mpumepe naHHbIX Landsat-8. I'eomerpuueckas KOppeKUUHU
a’pPOKOCMHYECKUX N300pasKeHUH.

Texymui KOHTPOJIb

Bun (hopma) konTpOss

[TnceMenHsbIi Onpoc

Tema 1.3. I'eonpocmpancmeennas npussa3ka aspoKoCMU4eckKo2o usoopatceHus

[ToHsATHE «TeONPOCTPAHCTBEHHAs MPUBSI3KA a3pPOKOCMUYECKOTO M300pakeHus». CocTaB JaHHBIX O
TEONPUBI3KH adPOKOCMUYECKUX M300pakeHUl M ¢dopmarel ux xpaHeHus. Dopmarsl (aiiios,
npeHa3HaYeHHbIE IS Tiepeiaun HHPOpMaIK o reonpoctpancTBeHHoON npuBsizku (PROJ.4, WKT).
baza pgamneix EPSG. Perucrpamus a’poKOCMHUYECKOrO HM300pa)KeHUSI C HUCIOJIb30BaHHEM
TeONPUBI3aHHOTO M300pakeHUs. ['eonpuBsizka M300paXCHUH MO BEKTOPHBIM KapTorpapuuecKum
JTAHHBIM.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TruceMeHHbIi onpoc

Tema 1.4. Aprocmnasn koppexkyust aspoKOCMU4ecKux CHUMKOB

MeTtonp!l ynydiieHus KauecTBa a’pOKOCMHMUYECKMX CHUMKOB: IOBBIIIEHHWE KOHTpAacTa, M3MEHEHUe
SIPKOCTH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TruceMeHHbIi onpoc
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Pa3zoen 2. Cmamucmuueckana Kaaccupukayus apoKkocmMudecKux u3zoopaxrcenuii

Tema 2.1. Hekonmponupyemas cmamucmuyeckas K1accu@urkayus uz00paxicetuii

Meron k-cpennux. ISODATA.
Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TruceMeHHBIH onpoc

Tema 2.2. Konmponupyemas cmamucmuieckas KAaccu@urayus uzoopaxicerull

Meton MakcumanbHOTO TpaBaononoous. Paccrosnue MaxamonoOuca. CrnocoObsl  oOyueHus
knaccudukaropa. [IpaBuia dhopmupoBanus 00ydarOmMX BEIOOPOK IMHUKCENIEH MO a3POKOCMHYECKOMY
M300pakKeHHIO.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TnceMenHsbIit ompoc

Tema 2.3. Ilocmkaaccugpuxayuonnas oopabomka

[Toctknaccudukanmonnas obpadorka. [pynmnupoBka kinaccoB. OueHKa TOYHOCTH KiIacCU(UKAIIH.
Marpuia omu60K (OTrpenrHoOCTe) KiacCupUKAIUH.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TnceMenHsbIit ompoc

Tema 2.4. Ilpoepammmusie cpedcmaa, peanusyoujue aneopummosl CMamucmuieckoll Kaaccugpurayuu

OCOOEHHOCTH TPUMEHEHHUS METOJ0B CTATUCTHYECKOM KIIACCH(PHUKALUU JUISI ad9POKOCMHUUECKHUX
n3o0paxkenuii.  IIporpamMMHBIE  CpeACTBA,  peaNM3yIOIIME  AJTOPUTMBI  CTAaTUCTHYECKOH
KJIacCU(UKAIIH.

Pazoen 3. O6veKmHo-opueHmupoBaAnHaAs K1accupukayusa aipoKocCmMudecKux uzooparcenuil

Tema 3.1. Obvexmuo-opueHmupo8aHHas KAACCUPUKAYUA AIPOKOCMUYECKUX U300PAIHCEHUTI

OcHoBHBIE dTanbl 00BEeKTHO-OpHUeHTHpoBaHHONW Kiaccubukanuu (OOK): cermeHTaIus HMCXOTHOTO
n3o00pakeHusi, (HOpMUPOBAHHWE OMUCAHUSA KIJIACCOB, BHIOOP M pacueT NPHU3HAKOB CErMEHTOB,
KJaccuukanus cerMeHToB. Buibl npu3HakoB u npaBmia ux pacuera. OOK Ha ocHOBe 00ydarommx
BbI0OpOK. OOK Ha ocHoBe npaBuii. OcoberHHocTH mpumeHeHus metogoB OOK mist knmaccudukanum
a’pokocMuUecKux n3oopaxkenuil. [[porpammusie cpenctpa, peanusytomme OOK.

Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIS

[TruceMeHHBIH onpoc

Pazoen 4. Ocnogbl nuneamenmmuozo anaiusza oanuvix /I3
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Tema 4.1. Teopemuueckue 0CHOB8bI TUHEAMEHMHO20 AHAAU3A OAHHLIX [[3

[Tonstue «mHeameHT». JlnarnocTuueckre Npru3HaKy JMHeaMeHToB. Kinaccupukanuu 1MHeaMeHTOB
M0 HMX MPOTSHKEHHOCTH, IeMHUPPUPYEMOCTH (T.€. CTENEHH BBIPAKEHHOCTH HA CITyTHHUKOBBIX
M300paXeHUsIX) M JpYrMM [pU3HAKaM. AJITOPUTMBI aBTOMAaTH3MPOBAHHOTO JIMHEAMEHTHOTO
aHayu3a.
Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIs

[TruceMeHHBIH onpoc

Tema 4.2. Ilpocpammvl agmomamusupo8aHHo20o TUHeAMEHMHO20 aHaAAUu3a OanHbix /[3

OOmasi xapakTepuCTHKa IMporpaMM aBTOMAaTH3MPOBAHHOIO JIMHEAMEHTHOIO aHajiu3a JaHHbIX JI3.
OrneHka JOCTOBEPHOCTH Pe3yJIbTaTOB aBTOMAaTU3MPOBAHHOIO JIMHEAMEHTHOTO aHailu3a JaHHbIX J[3.
WuTepnperanus pe3yabTaToB JMHEAMEHTHOTO aHajiu3a JaHHBIX J[3: aHamu3 B3aMMHOTO MOJIOKEHUS
Y OpUEHTAINH TUHEAMEHTOB.
Texyuiuii KOHTPOJIb
Bun (hopma) koHTpOIIS

[TruceMeHHBIH onpoc

Pa3zoen 5. Cnekmpanvnsle unoexcol

Tema 5.1. CnekmpanvHovle UHOEKCbI

[ToHsATHE «CTIEKTPANbHBIA HHAEKCY U €ro CB3b ¢ ko3 duumenrom cnekrpanbHoil aproctu. [lonsarue
«BETECTALIMOHHBIA  HHJIEKC». Knaccudukarum  BereTalMoOHHBIX  HMHICKCOB. ITonsaTns
«M30BEreTALlMOHHAS  JIMHUSA» WM IOYBEHHAs  JUHUA». HopManu3oBaHHBI  pa3HOCTHBIN
BereraniMoHHbIN nHAEKC (NDVI). MHaekcel, ycToiunBbIe K BIUSHUIO TOYBBL. IHIAEKCHI, yCTOIUNBbBIE
K BIMsSHMIO atMmochepsl. MHIEKCH, NpenHa3HAuUCHHbIC ISl OLEHKH COAEp)KaHHWs BIaru B
pacTUTEeNIbHOM TOKpOBe. MHIEKCHI, pacCYMThIBAEMbIE MO 3HAUCHUSIM KO3()(DUIIMEHTOB OTPAXEHUS B
Y3KUX CIEKTpajbHBIX auanasoHax. Hopmann3oBaHHBIM pa3sHOCTHBIM MHACKC cHera. IIpakTtudeckue
ACIIEKTHI BBIYHMCIICHUS CIIEKTPAJIBHBIX UHICKCOB.

Texymui KOHTPOJIb
Bun (hopma) konTpoms

[TnceMenHsbIi Ompoc

Pazoen 6. Coop u b6azoeasn oopadbomka paouoioKayuoHHwvIX Oannvix /13

Tema 6.1. Coop u b6azosas 06pabomka paouoroKayuoOHHsIX OanHbIX /3

YacToTHBIE OMANa30HBl PAJAMOIOKAITMOHHOW CheMKH. OCHOBHBIE 0cCOOeHHOCTH. OTpakeHue
CUrHaja, mojspusanus uznydeHus. OcHoBHble cnyTHUKOBbIE cucTeMbl J[33 ¢ PCA. Teomerpus
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
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Bun (hopma) koHTpOIIS

[TruceMeHHBIH onpoc

6. Ilopsaok nmpoBeeHMsi MPOMEKYTOUYHOM aTTeCTALUMN

[lopsnox mpoBeneHMsT TNPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
NPOMEXKYTOYHON aTTecTaui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmaM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHBIN YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE NPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O MOpPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHS TEKYIIEro
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXYTOYHOW arTecTalud OOydyaroluuxcsi C [PUMEHEHUEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeIbHOM  YUPEXKACHWU  BBICIIETO  0Opa30BaHMSA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud u Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMeHenuem 20 u JOT».

Ilpomesxcymounas ammecmayus. 3auem, 7 cemecmp.

IIpomedcymounas ammecmayus: Kypcosas paboma, 7 cemecmp.

7. OueHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. Coop u npeosapumenvnasn oopabomxka oannwix /[3
Koumponupyemvie M/[K: 1IK-7.1 IIK-7.2

Tema 1.1. Coop oanuwix /13
dopma KOHTPOJIs1/0LIeHOYHOE cpesicTBO: [IMchbMeHHBIN ompoc
Bomnpocsi/3ananus:
1. Ilepeunciure OCHOBHBIE CallThl pacupocTpanureneit JJ13.
2. Kakue popmarsl xpanenus J1/13 Bam uzBectHb1?
3. Kakue orpanuydeHus CylecTBYIOT Ha noib3oBanue 1137
4. Yto Takoe «YpoBeHnb 006pabotku JIJ[3»? Kakue ypoBau odpadorku JI/13 Bam nzBectHbI?

5. Jlalite ompeneneHue MOHATUS «KayecTBa H300pakeHHs». B yeM coctouT mpobiema
OTIpeesIeHHs KaueCcTBa a3POKOCMUYECKOTO N300paskeHHs?

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

Tema 1.2. Ammocghepras u 2eomempuyeckas KOppeKyu as3poKoCMU4ecKux uz0opadcenull
dopma KOHTPOJIs1/0LIeHOYHOE cpelicTBO: [IMchbMeHHBIN ompoc
Bomnpocwi/3ananus:

1. Yto Takoe arMocdepHas KOppeKLrsi a3pOKOCMHYECKUX n300pakeHnii? B kakux ciydasx
JAHHBIA BUJ KOPPEKIIMU a3POKOCMHYECKUX CHUMKOB HEOOXOIMMO BBITIOTHSTH?

2. [lepedncnure OCHOBHBIE METO/BI aTMOC(EPHOI KOPPEKIIMH KOCMUYECKUX CHUMKOB. B uem
CYTb KaXJ/10r0 U3 METOI0B?

3. YTto Takoe reoMeTpuuecKasi KOppeKLUs adPOKOCMUUECKHX CHUMKOB?
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Tema 1.3. ['eonpocmpancmeennas NPUBA3KA AdPOKOCMUYECKO20 U300PAHCEHUS
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: [IMchbMeHHBIN ompoc
Bomnpocsi/3ananus:
1. [JaiiTe onpeneneHne NOHATHIO «T€OTPOCTPAHCTBEHHAS MPUBSI3KAY.
2. Ilepeuncnure, YTO BXOOUT B COCTAaB JAHHBIX O TEONPUBSI3KH a’POKOCMUYECKHUX
M300paKCHHH.
3. Kakue dhopmars! nepenaun nHGpopMaIuy o reonpoCcTpaHCTBEHHON MPUBS3KU Brl 3HaeTe?
4. Yro takoe 6a3a manubsix EPSG. s yero oHa uicmonb3yeTcs?
5. OnummMre THUMOBOW aJTOPUTM PETHCTPALMA a3POKOCMHYECKOTO H300paKeHUsi ¢
MCIIOJIb30BaHUEM I€ONPUBA3AHHOTO U300PaKEHUSI.
6. OnumwMre TUNOBOM QJITOPUTM  TEONPHUBSI3KH  H300paKEHUM 1O  BEKTOPHBIM
KapTorpauyeckuM JaHHBIM.

Tema 1.4. Aprkocmuas Koppexkyus aspoKoCMU4ecKux CHUMKOS
®dopma KOHTPOJISI/OTICHOYHOE CpeacTBO: [TucbMeHHBIN ompoc
Bonpocsi/3ananus:
1. Uto Takoe ApKOCTHAs KOPPEKIHUS a’pOKOCMUYECKUX CHUMKOB. Kakue BHABI SIPKOCTHOM
Koppekuuu Bel 3HaeTe?
2. Kakue meTonpl yay4lIeHUus KauecTBa a’dpOKOCMUYECKHUX CHUMKOB Brl 3HaeTe? B yeM nx
CyTh?

Pazoen 2. Cmamucmuueckan Kaaccupukayus apokocCMudeckKux uzoopaxcenui
Koumponupyemvie H/IK: 1IK-7.3 IIK-7.4 I[IK-15.1 TIK-15.2 [IK-15.3

Tema 2.1. Hexonmponupyemas cmamucmuieckas K1accugurayus usoopadceHutl
dopma KOHTPOJIs1/0LIeHOYHOE cpelicTBO: [IMchbMeHHBIN ompoc
Bomnpocsi/3ananus:

I. UYro Takoe KiaccupuKamms a’dpoKOCMUUYECKHX u300pakeHuit? YeM omimyaercs
HEKOHTPOJIUpPYeMasi OT KOHTPOJIUPYEMOH KIacCU(PUKAIIMH aDPOKOCMHUYECKUX N300paskeH i ?

2. B yem cyTh MeTozaa k-cpenHux?
3. B uem cyts ISODATA?

Tema 2.2. Konmponupyemas cmamucmuieckas KAaccu@urayus uzoopaxiceHull
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: [IMchbMeHHBIN ompoc
Bomnpocsi/3ananus:
1. Kakue crioco6s! coznanus o0ydaromux BeI0opok Bam n3zBecTHbI?
2. Kakue ocHOBHBIE TpeOOBaHUS MPEABABISIOTCS K 00yUYarOIUM BEIOOpKam?
3. Kakue xapakTepuCTHKH UMEIOT perpe3eHTaTuBHbIE 00y4Jarome BIOOpKU?
4. B yeM cyTh MeTOJa KJIacCU(DUKALUU U300pakeHUI1, OCHOBAaHHOI'O HA MPUHIIUIIE MAKCUMYM
npasaononoous?
5. Uro Takoe paccrositaue Maxamonobuca?

Tema 2.3. [locmxnaccugpurayuonnas obpabomra
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: [IMchbMeHHBIN ompoc
Bomnpocwi/3ananus:
1. Yto Takoe nocTkiaccupuKanoHHas oopadorka?
2. Kakue Buapl mocTkiaccudukaimoHHo 00padboTku Bel 3HaeTe?
3. Kakwue crmocoObl HCIIONB3YIOTCS AJIsl OLIEHKH TOYHOCTH KiIaccupuKanuu?
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4. Omummre crnoco0 ONEHKHM TOYHOCTH KiacCH(UKAIMH, OCHOBAHHBIM Ha MOCTPOCHUH
MaTpHIIbl OMIMOOK (TOTPEIIHOCTEN) KITacCU(pUKAIIUN

Pa3zoen 3. O06vekmno-opuenmupo8annan Kaiaccuukayusa aspoKoCmMudeckKux uzoopaxcenui
Konmponupyemvie /K I1K-7.3 I[IK-7.4 IIK-15.1 I[IK-15.2 I[IK-15.3

Tema 3.1. O0beKkmHO-0pUEHMUPOBAHHAS KAACCUDUKAYUSL AIPOKOCMUUECKUX U300PAIHCEHUT
dopma KOHTPOJISI/OTICHOUHOE CpeacTBO: [InchkMeHHBIN ompoc
Bonpocsi/3ananus:
1. Uto Takoe 00beKTHO-OpUeHTHpOBaHHAas Kiaccupukarus (OOK)?
2. Ilepeuncnure ocHoBHbIe 3Tanel OOK? B uem ux cyts?
3. [lepeuncnure 0COOEHHOCTH METOIOB CETMEHTAIINU, UCTIONIb3yeMbIX B pamkax OOK.
4. Kakue Bubl Npu3HaKoB, ucnosb3dyeMslx B OOK Bl 3HaeTe?

5. TlpuBenute mpUMeEphbl CHEKTPAIbHBIX, TEKCTYPHBIX WU MPOCTPAHCTBEHHBIX MPU3HAKOB.
Kaxkue dhopmysbl pacuera UCIIONB3YIOTCS AJI pacdyeTa 3HAaUCHUA TaHHBIX MPU3HAKOB?

6. B uem cyts OOK Ha ocHOBe 00y4aronux Beioopok 1 OOK Ha ocHOBE mpaBui?

7. HazoButre u3BecTHble BaM NporpaMMHBIE CPEACTBA, B KOTOPBIX CYIIECTBYET peau3alus
OOK.

Pazoen 4. Ocnogbl nuneamenmmuozo anaiusza oanuvix /I3
Konmponupyemwie H/IK: IIK-7.1 I[IK-7.3 IIK-7.4 IIK-15.1 IIK-15.2 [IK-15.3

Tema 4.1. Teopemuueckue 0CHOBbL TUHEAMEHMHO20 AHANU3A OAHHBIX [[3
®dopma KOHTPOJISI/OTICHOUHOE CpeacTBO: [TnchkMeHHBIN ompoc
Bonpocsi/3ananus:
1. JlaiiTe onpeneneHune JIMHEAMEHTOB.
2. Ilepeuncnure TUarHOCTUYECKUE MPU3HAKU JTUHEAMEHTOB.
3. Kak noapasnensrorcs JUHEaMEHTBI 110 CTETIEHU UX MPOTSKEHHOCTH?
4. Kak moapa3fensitoTcsi JTUHEAMEHThl IO CTENEHHW HUX BBIPAXKEHHOCTH Ha CIYTHUKOBBIX
n300paKeHUsAX?
5. O0BsCHUTE, B U€M COCTOMUT CyTh TUHEAMEHTHOTO aHalIn3a JaHHbIX [[3.

6. Kakue TpeOGoBaHMs TPEABABISIOTCSA K JaHHBIM [[3, MCIonb3yeMbIM JIJIsi IMHEAMEHTHOTO
aHaymza?

7. Kak MO’KHO UHTEPIPETUPOBATH PE3yIbTaThl IUHEAMEHTHOTO aHaju3a AaHHbIX /(37
8. O yeM MOXET TOBOPUTH B3aUMHOE TMOJIOXKEHUE U OPUEHTAIUs TUHEAMEHTOB?
9. HazoBuTte u3BecTHbie Bam o0nacTu mpuMeHEHHE IMHEAMEHTHOTO aHalin3a NaHHbIX J13.

Tema 4.2. Ilpoepammul agmomamusupo8aHHo20 TUHEAMEHMHO20 aHaiu3a OanHulx /13
dopma KOHTPOJIs1/0LeHOYHOE cpelicTBO: [IMchbMeHHBIH ompoc
Bomnpocwi/3ananus:
1. Kak mpoBOauTCsl aBTOMAaTU3UPOBAHHBIN JIMHEAMEHTHBIN aHanu3 AaHHbIX J[37

2. HazoBute wm3BecTHhle Bam mnporpamMMHble  CpeACTBa  aBTOMAaTU3MPOBAHHOTO
JIMHEaMEHTHOTro aHanu3a AaHHbiX /3. [lepeuncaure ux 10CTOMHCTBA U HEAOCTATKH.

3. JlaliTe KpaTKyr0 XapaKTepUCTUKY ITporpaMMHoMYy komIuiekcy WinLESSA.

Pa3zoen 5. Cnekmpanvnsle unoexcol
Konmponupyemwie H/IK: IIK-7.1 I[IK-7.3 IIK-7.4 IIK-15.1 IIK-15.2 I[IK-15.3

Tema 5.1. CnekmpanvHovle UHOEKCbI
®dopma KOHTPOJISI/OTICHOUHOE CpeacTBO: [InchkMeHHBIN ompoc
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Bonpocsi/3ananus:

1. Yro Takoe CHEKTpaJbHBI MHIEKC W KaK MOHSATHUE «CHEKTPAJbHBIM WHIEKC» CBS3aHO C
K03 (HUIIMEHTOM CIEKTPATIBLHOM SIPKOCTH?

2. JlaitTe onpenesieHNe MOHATHIO «BETE€TAlIMOHHBIN MHIEKCY.

3. Yro Takoe nouBeHHas auHUA? UTO Takoe M30BereTalliOHHas JTUHUA?

4. Kak paccuntsiBaeTcs NDVI?

5. [IpuBenuTe mpuMepbl U3BECTHBIX BaM OTHOCUTENBHBIX U MEPIEHAUKYISIPHBIX HHIEKCOB.
6. HazoBuTe BereTalilmOHHbIE MHAEKCHI, YCTOMYHMBBIE K BIMSTHUIO TTOYBBI.

7. Kakuie BereTanimOHHBIC WHACKCHI SBIISIFOTCS YCTOMYUBBIME K BIIUSIHUAIO aTMOC(EphI?

8. HazoBute m3BecTHBIC BaMm MHACKCHI, IpeTHa3HAYECHHBIE ISl OIIEHKH COJIEP KaHMs BJIard B
PacTUTEIHLHOM ITOKPOBE.

9. IlpuBenute npuUMepbl HHAEKCOB, PACCUMTHIBAEMBIX IO 3HAYEHHUSAM KO3(PPUIMEHTOB
OTpaXKeHHUS B Y3KUX CIEKTPAJIbHBIX JAHana3oHax.

10. Kakwe OCOOCHHOCTH BBIYHCIICHHUS CIEKTPAIbHBIX HWHIEKCOB B COBPEMEHHBIX
KOMIIBIOTEPHBIX MTporpamMmax Temarndeckoi oopadorku JI/13 Ber 3naere?

Pazoen 6. Coop u b6azoeasn oopadbomka paouoioKayuoHHvIX Oannvix /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 6.1. Coop u b6azosas 06pabomka paouoroKayuoOHHsbIX OanHbuIX /3
dopma KOHTPOJIs1/0LIeHOYHOE cpesicTBO: [IMchbMeHHBIN ompoc
Bomnpocsi/3ananus:
1. Kakue yacTOTHBIE AMANa30Hbl UCIIOIB3YIOTCS AJIs PAINOIOKALIMOHHON CheMKH?

2. Kakue O0COOCHHOCTH OTpPaXEHHS OT TIOBEPXHOCTH BJIHSIOT Ha MOJyYCHHE
paauonokarnoHHoro u3oopaxenus (PJI)?

3. Uem BaxkHa MOJISIPU3ALUS U3ITyUEHHs], KAKHE BU/IbI JAaHHBIX CYIECTBYIOT?
4. Yro Takoe CUHTE3UpOBaHHas aneprypa’?

5. OnumuTe OCHOBHBIC BHIBI TCOMETPHUYCCKHUX MCKWKECHUH W  PaJHOMETPUUYCCKUX
ocobennocrent PJIN.

6. Kakue ocHoBHble cnyTHUKOBBIE cucTtembl [[33 ¢ PCA Bol 3Haere?

7. Kakue cCymecTBYIOT OCHOBHBIE DPEXHMBI CBEMKH H  YPOBHH  00pabOTKH
PaaMOJIOKALIMOHHBIX JaHHBIX?

8. JJis uero ucrnoyib3yroT paauoIOKallMOHHBIE IaHHbIE (OCHOBHBIE peIIaeMbIe 3a1a4u)?

9. B uem 3axirouaercs 6a3oBas 00pabOTKa paguoOKAIMOHHBIX NaHHBIX? Kakue oCHOBHBIE
maru 60a3oBoii 00paboTku Brl 3Haere?

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

7 cemecmp, 3auem
Koumponupyemovie U/IK: 1IK-7.1 IIK-15.1 IIK-7.2 [IK-15.2 IIK-7.3 [IK-15.3 [IK-7.4
Bomnpocsei/3ananus:

1. Hcrounuku wuHpopManuu B DIOOANBHBIX KOMIIBIOTEPHBIX CETAX O METoAax H
MIPOTPaMMHBIX CpEe/ICTBaX TeMaTHueckoi oopadboTku J1/13

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

3. AtmocdepHast KOppeKIHs a3pOKOCMUIECKUX N300paKeHHIA
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4. OyHKUIMOHATIbHBIE BO3MOKHOCTH COBPEMEHHBIX CHCTEM TeMaTudeckoit oopadorku /1J13
5. T'eonpocTpaHcTBEHHAsI TPUBSA3KA a9POKOCMUYECKHUX H300paKeHu i

6. Peructpamusi a’poKOCMHUYECKOTO H300paKCHHS C HCIOJIb30BAHUEM T'EOMPHUBI3aHHOTO
H300paKCHHUS

7. HexonTponupyemas cratucThdeckas kiaccudukamus uzoopaxkenuit. Metoa k-cpemnnmx.
ISODATA

8. Kontponupyemas craructudeckas Kiaccuukanms n3oopaxeHuid. MeToq MakCMMaibHOTO
NpaBIONOA0OHs

9. MocTrmaccudukanronHas 00padoTka. O1eHKa TOUHOCTH KiaccuDUKaIuu

10. OGbEKTHO-OPUEHTUPOBAHHAS KIaCCU(PUKAIIHS a3POKOCMUYECKUX N300pasKeHUMA
11. OCHOBBI TMHEAMEHTHOTO aHAJN3a a9POKOCMHYECKUX U300paKeHUH

12. CniekTpaibHbIe UHIEKCHI

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

14. bazoBast 00paboTKa pagruoIOKAIIMOHHBIX 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 u300paXeHUs CKaHMPOBAHHON OyMa)KHOM JI€COTaKCAIIMOHHON
KapThbl C HCTIOJIb30BAHUEM T'€ONPUBIA3aHHOIO KOCMUYECKOTO CHUMKA
[enb paboThl — HAayYUTHCSI IPOBOIUTH PETUCTPALIMIO PACTPOBBIX M300paKEHUH, MTOTYUYNUTh HABBIKU
paboThl C THCTPYMEHTAMU T€OMETPUUYECKON KOPPEKITHH.
3ananue. [IponsBecTH perucTpalrio pacTpOBOrO M300pa)KEHUS, CONEPIKAILETO JECOTAKCAMOHHbBIE
JaHHbIE, B CUCTEMY KOOPJIUHAT STAJTOHHOTO KOCMHUYECKOTO CHUMKa JJaHHOM TeppuTopuu. [IpoBeputs
KaueCTBO BBIMOJHEHHOMN MPUBS3KHU.
Hcnonb3yembie nanubie: [Ipy BHINMOTHEHUN 33JJaHUS] UCTIOJIB3YHTE:
- (haiin to.Jpg, comepKalIfi CKAaHUPOBAHHYIO OYMa)KHYIO JIECOTAKCAIIMOHHYIO KapTy;
- canmok Landsat 7, moctymHblii depe3 moptan earthexplorer.usgs.gov mo wuaeHTH(GUKATOPY
LEO7 L1TP 154019 20000626 20170211 01 T1 (ma6op manusix: Landsat/Landsat Collection 1
Level 1/Landsat 7 ETM+ C1 Level 1.

2. Hexontponupyemas knaccuduxanusi KOCMUYECKUX CHUMKOB
Llenb paboOTBl — TMOJYYUTh HABBIKM MOCTPOEHUS PACTPOBBIX TEMAaTHYECKUX H300paKeHUH 10
JaHHBIM JAUCTAHIIMOHHOI'O 30HAUPOBAHUA 3€MJ'II/I, HCIOJIB3YS METO HGKOHTpOHpreMOI;'I
knaccupukamn ISODATA.
3amanue. BBINOIHUTE HEKOHTPOIUPYEMYIO KIACCH(DPHUKALMIO NAHHBIX BBIOPAHHOTO KOCMHUYECKOTO
CHUMKA U OICHUTD MOJTYYCHHBIC PC3YJIbTAThI:
- BBIOpATh KaHAJIBI M CO3/1aTh HA MX OCHOBE OJUH (pailll JaHHBIX;
- 32/1aTh MapaMeTPBhI ¥ MPOU3BECTH HEKOHTPOIHPYEMYIO KIIACCU(PUKAIUIO;
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- Ha3HAYMTh LIBETA I OTOOpaKEHUS U IPUCBOUTH UMEHA MOJTyYEHHBIM KJIacCcaM;

- TPOU3BECTH TEPEKOAMPOBKY U TEHEpAM3alMI0 KJIaCCU(UUIMPOBAHHBIX JAaHHBIX (OObEIUHUTH
KJIacCHI B 0oJiee o0IIue KaTerOPHH, UCTIONB3Ys (PYHKIHIO TEPEKOTUPOBKH );

- TpOaHANIM3UPOBATh PE3YJbTaThl KiIacCU(UKAIMU, HCIOIb3ysd HHCTPYMEHTHI Teorpaduiyeckoro
CBSI3bIBAHUS OKOH U (DYHKITUIO U3MEHEHUS MPO3PavyHOCTH N300paKEeHHUS.

Ucnonb3yemsbie nannbie: [Ipu BBITOTHEHNN 3a/1aHUS UCTIONB3YHTE KOCMUYECKU CHUMOK Landsat 7,
JOCTYITHBIN yepes nmoprain earthexplorer.usgs.gov o UICHTU(UKATOPY
LEO7 L1TP 154019 20000626 20170211 01 T1 (madop manusix: Landsat/Landsat Collection 1
Level 1/Landsat 7 ETM+ C1 Level 1.

3. KonTponupyemas knaccupukanus KOCMUYECKUX CHUMKOB
Lenb paboThl — MOMYYHUTh HABBIKM CO3[AaHUS U OLICHKH Ha0Opa 3TaJOHOB, HAYYUTHCS MPOU3BOIAUTH
KIaccupuKanuioo ¢ OOydyeHHEM C HCIOJIb30BaHUEM METOAa MAaKCHMAaJbHOTO MPaBIOMOA00USIH
MaIllMHBI OTIOPHBIX BEKTOPOB.
3amanuve. BBIMONMHUTE KOHTPOMUPYEMYIO KIACCH(HUKAIMIO KOCMHYECKOTO CHHMKAa METOAOM
MaKCHMaJbHOTO MPaBAONOAOOMS M METOJOM, OCHOBAaHHBIM Ha MalllMHE OIOPHBIX BEKTOPOB, U
OLICHUTD MOJTYYCHHBINA Pe3yabTaT:
- BBIOpaTh KaHaJbl U CO3/1aTh Ha X OCHOBE OJMH (paiii JaHHBIX;
- co3/1aTh HAOOP ATATIOHOB JIJIsI IPOBEACHUS KOHTPOIUPYEMO Kilaccu(uKaiumy,
- OLIGHUTH CO3/IaHHBIC 3TAJOHBI, UCIIOJB3YSl TUCTOTPAMMBI, TpPAUKU CPETHUX 3HAYCHUN M MATpPHUILY
omuOOK Ki1accu(UKaIINN;
- BBITNIOJIHUTH KJIACCU(HUKAIIMIO KOCMUYECKOTO CHUMKA METOJIOM MAaKCHMAJIbHOTO MPABIAONOA00HS U
METOJIOM, OCHOBAaHHBIM Ha MAIllMHE OMOPHBIX BEKTOPOB, C UCIOJIH30BAHUEM MOIy4YEHHOrO Habopa
ATaJIOHOB,;
- OLICHUTb MOJTyYEHHBIE PE3YIIbTaThI.
Hcnonb3yemble gannbie: [Ipy BBIMOTHEHUN 3a/1aHUs UCTIONIB3YHTEe KOCMUYeCKUi cHUMOK Landsat 7,
JTOCTYIHBIN qyepes nopTan earthexplorer.usgs.gov 1o UJICHTHU(PHUKATOPY
LEO7 L1TP_154019 20000626 20170211 01 T1 (mabop mauusix: Landsat/Landsat Collection 1
Level 1/Landsat 7 ETM+ C1 Level 1.

4. AHanu3 U3MEHEHHH OKpYyXKalollell Ccpeapl ¢ UCHOIb30BAHUEM Pa3HOBPEMEHHBIX
KOCMHYECKHX CHUMKOB
[lens pa®OTBI — HAYYWUTHCS PACCUMTHIBATH HOPMAJM30BAHHBIH OTHOCHUTEIBHBIN BEreTaIllMOHHBIN
uagaekc (NDVI) u crpouTh KapThl AMHAMUKH TPUPOIAHOW Cpeabl HA OCHOBE Pa3sHOBPEMEHHBIX
KOCMHYECKHX CHUMKOB.
3ananue. I[lpoBecTu aHanmu3 HM3MEHEHHs] 3€MHOM TMOBEPXHOCTH, CBA3aHHBIX CO CTPOUTEIHCTBOM
00BbEKTOB HH(PACTPYKTYyphl Ha TEPPUTOPUU HEDTAHBIX MECTOPOXKICHHM, C HCIOJIIb30BaHUEM
Pa3HOBPEMEHHBIX KOCMHUUYECKIX CHUMKOB:
- paccuutarb NDVI no 1ByM KOCMUYECKHM CHHUMKAM OAHOM M TOH K€ TEPPUTOPHUH, IMOTYUYEHHBIM B
pa3Hble rofbl;
- BBISIBUTH U3MEHEHUS, MPOU3OILIEANINE B CTPYKTYPE PACTUTEILHOTO MOKPOBA.
Ucnons3yemsie ganubie: [Ipy BBIMOTHEHWM 3aaHUS WCIIONB3yWTEe KOcMUYeckue cHUMKHM Landsat,
JOCTYITHBIC yepes nopran earthexplorer.usgs.gov o uaeHTuuKaTropam
LEO7 L1TP 160017 20010911 20170203 01 T1 (ma6op mannsix: Landsat/Landsat Collection 1
Level 1/Landsat 7 ETM+ C1 Level 1) u LT04 L1ITP 160017 19980619 20170208 01 T1 (uabop
nauubix: Landsat/Landsat Collection 1 Level 1/Landsat 4-5 TM C1 Level 1).

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

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

2. Jlabytuna W.A. JlemmdpupoBaHue a’pOKOCMHUYECKHMX CHHUMKOB : Y4eb. mocobue s
ctyneHToB By30B / M.A. JlaGytuna. - M3mparensctBo Acmekt IIpecc, 2004. - 184 - 5-7567-0330-6. -
TekcT: HemoCPEeNCTBEHHBIN.

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

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

Jlononnumenvuas numepamypa

1. AxoBeukuit B.W. JlemmdpupoBanne cHUMKOB. YueOHuUK miisi By30B / B.M. AxoBernkwii. -
NzparensctBo Henpa, 1983. - 374 - Tekct: HEMOCPEACTBEHHBIM.

2. MapuykoB B.C. JlemmudpupoBanue IMHAMHUKHA PACTUTEIHHOTO IOKPOBA W TPYHTOB IO
MaTepraiaM JUCTAHIIMOHHOTO 30HIUpoBaHus: YueOoHoe nocobue. / B.C. Mapuykos, 1.A. Muprosa.
- MUUT'AuK, 2009. - 128 - Tekct: HEMOCPEACTBEHHBIH.

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 goctyna: mo moxmucke

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

5. lledep E. A. Ludposas oOpaborka mnzoOpaxenuii: yueonoe mocodbue / E. A. Iledep. -
[Mudposas o6padoTka nzobpaxkenuii - Cankr-IlerepOypr: Cankr-IleTepOyprckuii rocynapcTBeHHBIN
YHUBEPCUTET IPOMBILUIEHHBIX TEXHOJIOIMM M am3aitHa, 2019. - 100 c. - 2227-8397. - Tekcr:
snektpoHHbI // [PR SMART: [caiit]. - URL: https://www.iprbookshop.ru/102493.html - Pexum
JOCTYTIA: TI0 TIOAMTUCKE

9.2. [IpodeccuonanbHble 0a3bl JAHHBIX U pecypcbl «MHTEepHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi danuvix
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/ - Cuctema quctanmuonHoro odyuenuss MUNTAuK
4. http://jizk.ru/ - Hayunsrii sxypHan «MccrneqoBanue 3emMiid U3 KOCMOCay
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9.3. [IporpammHoe obecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUIIUHE

Ilepeuenv npoepammnozo obecneuenus
(0bHOBNEeHUe NPOU3BOOUMCS NO Mepe NOSABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3yercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.
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 THCHHMILIMHBI (MOTYJIs)

OcBoenue 00yyaromuMcs y4eOHON AUCIUILTUHBI IPEAIOIaracT u3yueHue MaTepraioB JUCIUTUTUHEL
Ha ayJUTOPHBIX 3aHATHSIX U B XOAE CAMOCTOSATENbHON paboTel. CamocTosTeNbHAs PadoTa BKIIIOYALT
pa3HoOOpa3HbIil KOMIUIEKC BHIOB U (opm paborbl oOydwarommuxcs. CamocrostenbHas paboTa
CTY[CHTOB TIO3BOJIIET TIIyO)Ke TMOHATH M3y4aeMble TEMbl, OTpabOTaTh HaBBIKM, IOJYYCHHBIC Ha
JEKIIMOHHBIX WM MPaKTHYECKUX 3aHATHIX/Ia00paTopHBIX paboTaxX, KaYeCTBEHHO MOATOTOBUTHCS K
TEKYIIEH U UTOTOBOM aTTECTallH.

[Tpu MOArOTOBKE K MPAKTHMYECKUM 3aHATUSAM/Ia00paTOpHBIM paboTaM, pyKOBOACTBYSCH IUIAHOM M
CIIMCKOM PEKOMEHJYyeMOW IUTeparypbl, HEOOXOAMMO H3YyYUTh TEMY TaK, YTOOBI MO KaXIOMY H3
MPEVIOKEHHBIX BOIIPOCOB CTYIEHT MOT JaTh pa3BEPHYTHIN, 00CTOSTENbHBIN OTBET.

BreaynuropHas camocTosiTenbHast paboTa CTyJICHTOB BKIIOYAET:

- TIOATOTOBKA K NMPAKTHYECKUM 3aHIATUSM/Ta00paTOpHBIM paboTam;

- moxdop, U3y4YeHue, aHaIu3 U KOHCIIEKTUPOBAaHUE PEKOMEHIOBAaHHOM JINTEpaTyphbl;

- CaMOCTOSITEIbHOE U3YUCHUE OTIEIbHBIX TeM, Iaparpados;

- TOATOTOBKA K MPOMEKYTOYHOHN aTTeCTalllu.

JUist yCHenHOro OCBOSHHsI y4eOHOM TUCIMITIMHBI U JOCTHKEHHSI TOCTABICHHBIX Iiesieil He00X0aUMO
BHUMATEJIbHO O3HAKOMUTKCS € HAcTOsIIeH padoyeil mporpaMMoil yueOHoil aucrumiuasl. Ee moxer
NPEACTaBUTh MPETNOIaBaTeh Ha BBOJHOM JICKIIUN UM CAaMOCTOATEIBHO OOyYarOMUACs UCIIOIb3yeT
uHpopManuio Ha opunraibHoM VHTepHeT-caiite YHUBEpCHUTETA.

Crnenyer oOpaTHTh BHMMaHHE Ha CIIMCOK OCHOBHOW M JONOJHHUTEIBHON JIMTEPaTypbl, KOTOpas
uMeeTcs B ANIEKTPOHHON OMONMOTEUHOM crcTeMe YHHBEPCHUTET, Ha MpelaraeéMble MpernoaaBaTeieM
pecypcbl HHQOPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTu MHTepHeT. DTa nHpopmanus HeoOxonuma
JUIsL CAMOCTOSITENIbHON PabOThI 00Yy4arOIIErOCs.

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHS CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJAUTOPHBIC 3aHATUS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBl HM3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUWUi, BHAECO- M  aAyAUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoit cpene (QUOC) ynuBepcureta. MHAMBHIyadbHBIC 3adaHUSA
MOJOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX JIOCTYIMHOCTH JJii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma TUCIUTUIMHEI JJTsI HHBAJTUIOB U JIUI C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH
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30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()HU3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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