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)

DaxynbTeT ApXUTEKTYPhI U IPAJOCTPOUTENHCTBA
Kadenpa aspokocMuueckx cheMoK

' % JTOKYMEHT MOJAMUCAH

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

HeiictBurenen: ¢ 21.07.2025 mo 14.10.2026 15 mast 2026 T.

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
«B1.B.JIB.03.02 ASPOKOCMUYECKASI CbEMKA»

YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noaroroku: 07.03.01 Apxurtekrypa

HampasinennocTs(ipoduiib) MOATOTOBKU: APXUTEKTypa

KBanudukanus (cTerneHb) BEITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'on Habopa (mpuema Ha oOydenue): 2026

Cpox nosrydeHus: 00pa3oBaHuUs: 5 ner

O0beM: B 3a4ETHBIX SOAUHUALIAX: 2 3.€.
B aKaJIEMUYECKUX Yacax: 72 aK.4.

Mocksa, 2026
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Pa3padoruukmu:

Crapmmii npenogasareis Kapenpbl ASpOKOCMUYECKUX ChbEMOK

Jly6nun /1. C.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no nanpasnenuto noaroroBku 07.03.01 Apxurekrypa, yTBepKACHHOTO MpruKazoM MUHOOpHAYKH
ot 08.06.2017 Ne 509

ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE

Jlara, mpoTOKOII

a

Ne | Iompasnenenue 0)5(0) Busa
JIALIO (Ipu HaNMUYUN)
1 taxysbrer IIpencenarens XauatpsiH K. O. Paccmotpeno | 02.12.2025, Ne
ApXUTEKTYPEI M | yyeroro coBeTa 2-2025/2026
rPaioCTPOUTENHCTB tbakynsTeTa
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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
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N
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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)

[Mens ocBOEHUS AUCLHUIUIMHBI - IIOJIYYEHUs 3HAHUM CTYJEHTOB II0 TEOPETHYECKUM U
NPAaKTUYECKHUM BOMpPOCAM CO3JMAHMs, OKCIUTyaTallud M MpO(eCcCHOHATBHOTO HCIOIb30BaHUS
aBTOMAaTH3MPOBAHHBIX CUCTEM cOOpa U 00pabOTKHU pe3yIbTaTOB TUCTAHIIMOHHOTO 30HIMPOBAHHS

3aauu N3y4eHHs TUCIUIUIAHBL:

- Jarh Oo0mIMEe W ClelualbHbIe 3HAHHUS O MOJIYYCHHH W O00pabOTKe a’pOKOCMUYECKUX CHHMKOB,
BO3MOXKHOCTSIX WX TPUMEHEHHUsS Ui CO3JaHUS/OOHOBICHHS KapT U B TeoMH(DOPMAIMOHHBIX
CHCTEMAX;

- JaTh MIPEJCTABICHHE 00 OCHOBHBIX HAIMPABIICHUSIX PAa3BUTHS ChEMOUHBIX CUCTEM TUTAHIIMOHHOTO
30HIMPOBAaHUS W O TEPCIEKTUBAaX MPUMEHEHHS JTHX CHCTEM JUIs Leied Kaprorpaduu U
reOMH(OPMATHKH;

- INOJIy4YCHHE HABBIKOB OLIEHKH a’pO- U KOCMUYECKMX CHUMKOB, CIIEKTPAJIBHOMY, BPEMEHHOMY,
paZIuOMETPUYECKOMY  pa3pelieHHI0O W NPUMEHEHHs  Pa3IMYHbIX  METOJOB  O0OpabOTKH
pPa3HOCEHCOPHOW,  pa3HOTUNHOW  WHGPOpPMALMHU,  TOJy4aeMOW B pe3ynbTare  CBEpX
KpyImHOMacITabHOM a3podoTOCHEMKH, sl TeOMH(POPMALMOHHOTO MOJCIUPOBAHHS Pa3IMYHBIX
THUIIOB MECTHOCTH.

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

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

[IK-7 Cnocoben paboTaTh C MPOCTPAHCTBEHHBIMU JAHHBIMHU, HEOOXOIUMBIMHU JJISI KOMIUJICKCHOTO
IPaJIOCTPOUTEIIFHOTO aHajlnu3a MW HaIAHO TMPEACTABIATh TMONMY4YEHHYI0 HWH(OpMaIuo ajs
HCCIIEIOBATENBCKON IEATEIIbHOCTH U MPE3EHTAIIUN

[IK-7.1 IlpumeHsieT  MeTOAbl  NPOCTPAHCTBEHHOIO  aHAIW3a C  HUCIOJIb30BAHUEM
npodeccuonanbHoro 10 myis BeIsiBIeHUS TPOOIeM YpOaHU3HUPOBAHHBIX TEPPUTOPHIL

3namu:

[1K-7.1/382 OcHOBHBIE METOJIBI aHAIN3a HH(POPMAITUN

Ymemns:

[1K-7.1/Ym4 TlpoBoauTh NPOCTPAHCTBEHHBIM aHAIW3 TEPPUTOPUM VISl BBISBICHUS
po0sieM (TPaHCIIOPTHBIX, SKOJIOTHYECKUX, COIUATTbHBIX )

Braoems:

[IK-7.1/HB3 Ilpaktnyeckumu HaBblkamMu pabotsl B 'MC m1s mpocTpaHCTBEHHOTO
aHanM3a ypOaHU3UPOBAHHBIX TEPPUTOPUI

I1K-7.2 OnpenensieT NOTEHIHUATbHbIE UCTOYHUKH MTPOCTPAHCTBEHHBIX JTAHHBIX, HEOOXOIMMBbIE
JUIsl peLleHUs [TIOCTaBICHHOM 3a/1aul

3name:

[1K-7.2/384 OcHOBHBIE UCTOYHUKH NPOCTPAHCTBEHHBIX JAHHBIX (KaJacTPOBHIE PEECTPHI,
KapTorpauyeckiue CEepBUCHI, MOPTajbl C JAHHBIMU TUCTAHIMOHHOTO 30HAWPOBAHMS
3emin)

Ymems:

[IK-7.2/YM5 CucremarnzupoBaTh HHGOPMALUIO TIO MPOCTPAHCTBEHHBIM, BPEMEHHBIM U
TEMaTUYECKUM IIPU3HAKaM

Braoems:
[1K-7.2/HB4 HaBblkamMu OIIEHKH KaueCTBa MPOCTPAHCTBEHHBIX JTAHHBIX

[TK-7.3 O60CHOBBIBaET BEIOOP MPOTPAMMBI JJIsI BU3YTU3AIMH TPOCTPAHCTBEHHBIX TAHHBIX
3name:
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[IK-7.3/3u5 Knaccuduxanuio ['MC-ipomyKTOB, HCIOIB3YyEMBIX IS BU3yaIH3alUd
IPOCTPAHCTBEHHBIX TaHHBIX
Ymems:

[1K-7.3/YM5 BpiOupare mporpamMmHOe OO€CHeueHHE I BU3yaldU3allud JTaHHBIX B
3aBUCUMOCTH OT 3a/1a4¥ MCCIICIOBAHUS

Braoems:

[1K-7.3/HB4 [Tpuémamu paboThl C pa3IMyHBIMU IPOTPAMMHBIMU POAYKTaMHU B 00JIACTH
BU3YyaJIH3alMU IPOCTPAHCTBEHHBIX TAHHBIX

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrunmaa (Moxynb) b1.B.JIB.03.02 «AspokocMuyeckasi ChbeMKa» OTHOCHTCS K (opMUpYyEeMOu
y4acTHUKaMU 00pa3oBaTeIbHBbIX OTHOIIEHUN YacTu 00pa3oBaTeIbHONW MPOrpaMMbl U HU3ydaeTcs B
cemectpe(ax): 3.

B nmpouecce wu3yueHHMs AWCHUIUIMHBI CTYIEHT TOTOBHUTCS K PpEIICHUIO THUIOB  3ajad
npodecCHOHAIBHOW  AeAaTenbHOCTH, mnpenycMmorpeHHbix @DOI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM auCUMIJIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI

g
2]
= & =
2 |2 |E |e s
s 12 |5 1€ | 3
2 Z o a, L
5 |3 |® |3 5
S8l s|ES =
& 5|58 <
obywenns | B F|EC|SE|EE| ZZ
< < = 8 >
= g |Z Q S
O &) < Q g
S © |& |3 2
= = 8
O =9
=
3 cemecTp 72 1 2 | 36 | 36 3auer
Bcero 72 | 2 | 36 | 36

5. Copep:xanune TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILIMHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAIMH HE YKa3bIBAIOTCS)

E &)
< O
=2
= | & |2 2§
E |8 |22 E
w o |B oo
o) =0 0
< R J oA
13 © |80
o | E |FEOS
HaumenoBanue pazaena, TeMbl = = |28 =
< g |8 3 35 =
S| & |8 B2
=N o >\§ S S
= S S =
o » o = Q = o
= iz o S
Q = S |1 BEQ o &
m | B | O [E2%act
Pa3znen 1. BBenenune 6 4 2| TIK-7.2
Tema 1.1. BBeneuune 6 4 2
Pa3zaen 2. OcHoBBI 10 4 6| IIK-7.1
JUCTAHIIUOHHOTO 30HIUPOBAHUSA [IK-7.2
Tema 2.1. OCHOBBI M IPUHIUTIIBI 10 4 6
JTUCTAHIIMOHHOTO 30HIMPOBAHUS
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Pa3gen 3. CucreMbl 16 8 8| IIK-7.1

AUCTAHIMOHHOIO 30HANPOBAHNS I1K-7.3
Tema 3.1. Cuctemsl 16 8 8
AUCTAHIIUOHHOI'O 30HAUPOBAHUA

Pa3nen 4. Metoanl u 24 12| 12| IIK-7.1
NporpaMMHoe odecrneyeHue I1IK-7.2
00padoTKHN a3POKOCMHUYECKHUX [1K-7.3
CHUMKOB

Tema 4.1. Metoas! u 241 12| 12

porpaMMHOE oOecrieueHue
00pabOTKH a3POKOCMUYECKUX

CHHUMKOB
Pa3nen 5. Cepbl npumMeHeHust 16 8 8| IIK-7.1
pe3y1bTaToB 00padoTKH I1K-7.3

2IPOKOCMHYECKUX CHUMKOB H
NepPCNeKTUBbI PA3BUTHS CHCTEM
AUCTAHIMOHHOTO 30HANPOBAHUS
Tema 5.1. Cdepsl mpuMeHeHHS 16 8 8
pe3yapTaToB 00paboTKH
a’pPOKOCMHUYECKUX CHUMKOB U
NEPCIEKTUBBI Pa3BUTHUS CHCTEM
JUCTAaHIIMOHHOTO 30HMPOBAHUS

HToro 721 36| 36

5.2. Conep:kaHue pa3aesioB, TeM JUCHMIIMH U (JOPMBI TeKyIIero KOHTPOJIA

Pa3zoen 1. Beeoenue

Tema 1.1. Beeoenue

Kc mporpaMMHO-TEXHUYECKHX CPEICTB, OCOOCHHOCTM WX UCIOJNB30BaHHUS TIPU H3yYCHHUH
IMCHIUIUIMHBL 1 00paboTke n mHTepnperanuu naHHbX J[3. KoHuenus exnHoro Muposoro (onma
a’POKOCMHUYECKUX CHUMKOB.

CHUMKM KaKk WCTOYHHK HWHQPOPMALMU O TIPUPOMHBIX M XO3SMMCTBEHHBIX OOBEKTaX 3EMHOMN
MOBEPXHOCTH, WX COCTOSIHUM, O E€CTECTBCHHOW IWHAMHKE W aHTPOIOTEHHOW TpaHChOopManuu
npupoaHoit cpenel. [lonck nmaHHBIX B MHTepHET W 3arpy3ka CHUMKOB ISl TPAKTHYECKHX |
CaMOCTOSITEIIbHBIX padoT.

Pazoen 2. Ocnogvl OucmanyuoHH020 30HOUPOBAHUA

Tema 2.1. OcHnogwvl u npuHyunsl OUCMAHYUOHHO20 30HOUPOBAHLSL
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Uctopuss pa3Butus wmetonoB J[3. OCHOBHBIE TMOJOXKEHUS (UIUUYECKHX OCHOB IOTyYCHHS
APOKOCMUYECKUX CHUMKOB: JICKTPOMArHUTHBIN CIIEKTP, COJIHEYHOE M3JIyYEHUE U €r0 OTpa-KEHUE
O0bEeKTaMH 3€MHOM MOBEPXHOCTH, JHMAMa30Hbl 3JICKTPOMArHUTHOTO HW3IY4YCHHs, BIIUSHUE
arMocdepsl Ha peructpupyemoe usnydenue. CriekTpaibHble IUana3oHbl, UCTIONb3yeMble B J13.
Knaccudukamuss MeTomoB — AMCTAHIIMOHHOTO  30HAMPOBAHUS:  IAaCCHUBHBIE M AKTHUBHBIC
(momyakTuBHbIE) MeToAbl. [IpOoCTpaHCTBEHHOE, CIEKTpPaIbHOE, PAAMOMETPUUECKOE M BPEMEHHOE
paspelnieHue CHUMKOB.

ABPOKOCMHUYECKHE CHEMKHM KaK KOMIUIEKC METOJOB U CPEACTB JUCTAHLIMOHHOTO 30HH-POBAaHUS
3emun. Llenn u 3amaun a3poOKOCMUYECKUX CHEMOK B MCCIEIOBAaHUM IPUPOJHBIX PECYPCOB 3EMIIU:
METEOpPOJIOTUYECKHE, TPHPOJOPECYPCHBIE, KapTorpaduuyeckue, pas3BeIbIBaTelIbHbIC (BOCHHBIE),
re0fIe3UYECKUE, MOHUTOPUHIOBBIE.

HazemHble KOMIUIEKCHl MpuéMa KOCMHUYECKOW HH(pOpManuu. AHaIU3 HM300pa3sUTEIbHBIX CBOWCTB
a’pPOKOCMHMYECKUX CHUMKOB U MOJXOABI K BEIOOPY THIIA CHUMKOB JUIsl PEIICHUs] KOHKPETHOM 3a/1auu.
ApXUBHBIE MaTepHalIbl a’POKOCMHUYECKUX CHEMOK, HAIlMOHAJIBHBIE M MEXKIyHapOIHbIE OaHKH
reonanHbix (ETPUC u 1.1.).

Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas pabora

Pa3zoen 3. Cucmemot OucCmaHyuOHHO20 30HOUPOBAHUS

Tema 3.1. Cucmembl OUCMAHYUOHHO2O 30HOUPOBAHUSL

[TpUHIUIBI TOCTPOSHHSI CHEMOUHBIX CUCTEM (CXEMBI M BUIBI ChEMKH H T.IL.).

KocMmudeckue cuctembl AUCTAHIIMOHHOTO 30HIMPOBAaHUS (B TOM 4YHUCHE, IS ChEMKH OOBEKTOB
ConHeyHOM cHUCTEMBI), HaIMOHAJIbHBIE (POCCHUHCKHME M 3apyOekHble) M MEXIyHAapOAHbIC
(MHTEepHALMOHAJIbHBIE).

AspocbéMKka MecTHOCTH, BKmrouas cbEMKY ¢ BBC. Hocutenun aspochEMOYHOMN amnmaparypsl.
[TnanupoBaHue U BHIIOTHEHUE a3POCHEMOUHBIX padoT.

dotorpaduueckue, OIITO3JIEKTPOHHBIE, OTITUKO-JIOKAIIMOHHBIE, pannoIOKaMOHHBIE,
panzuoMeTpUYecKue,  TEIUIOBU3HOHHBIE,  T'HIIEPCIEKTPAIbHBIE  CHCTEMBbl  JIUCTAHIIMOHHOTO
30H-JUPOBAHUS B IIETSIX KapTorpadupoBaHus U pa3pabOoTKH reOMH(POPMAITIOHHBIX CUCTEM.
Cuctembl oroOpaxeHnuss 1 00paboTku MarepuanoB J[3. @opmarsl 3anmucu gaHHbIX J13. OcHOBHBIE
sTarnbl 00pabOTKM U aHajHM3a HU(POBEIX A3POKOCMUYECKUX U300paKEHUH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas pabora

Pa3zoen 4. Memoowst u npozpammuoe odecneyenue 00padoOmKu aIPOKOCMUYECKUX CHUMKOB

Tema 4.1. Memoovl u npoepammuoe obecneuerue 06paboOmKu aspoKOCMU4eCKUxX CHUMKOS
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VYpoBHH 00pabOTKM [NaHHBIX AUCTAHIIMOHHOTO 30HIMPOBaHHMA. MeETOAbl MpeABApUTEIHHON
00paboTku cHUMKOB. Crienuanu3upoBaHHAas W TeMaTHyeckas o0paboTKa a’pOKOCMHUYECKOM
uHpOpMauu. ABTOMATH3aIUs TMPOLECCOB 0OpabOTKM a’pPOKOCMUYECKHX CHHUMKOB. Co3maHue
muppoBBIX Monenel penbedpa Ha OCHOBE JAaHHBIX JUCTAHIIMOHHOTO 30HIMPOBAHUS U
opTo(ho-ToN300pakeHN MECTHOCTH.
Meroasl  TeMaTudyeckoro  JAemM(pPUpOBaHUS  adPOKOCMUYECKMX  CHUMKOB.  [loaroroBka
MPOCTPAHCTBEHHOM MH(pOpMaUU Al TeOMH()OPMAIIMOHHBIX CUCTeM. MoenupoBaHie 0OBEKTOB U
MECTHOCTH Ha OCHOBE Pe3y/IbTaToB 00pabOTKH JaHHBIX AUCTAHIIMOHHOTO 30HANPOBAHMSL.
Poccmiickoe wu 3apyOekHOe TporpaMMHOE oOecredeHne s O0paOOTKM  MaTepuasioB
a’POKOCMHMYECKUX CBHEMOK W CO3JaHMs KapTorpaduyeckoil M reoMHPOPMAIIMOHHONW MPOLYKIIHH.
[IporpammHOe oOecneyeHHe C «OTKPBITBIM KOAOM» JUIsL PabOThl C JAHHBIMU JTUCTAHLIMOHHOTO
30H/IUPOBAHHUS.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[TpakTuueckas padora

Pazoen 5. Cghepvt npumenenusn pesyiomamos o00padomKu aIpoOKOCMUYECKUX CHUMKOE U
nepcneKkmuesl pazeumus cucmem OUCMAHYUOHHO20 30HOUPOBAHUSA

Tema 5.1. Cgepvl npumeHnenus pe3yromamos o0OpadOOMKU —A3IPOKOCMUYECKUX CHUMKO8 U
nepcneKmusbl pa3zeumusi cucmem OUCMAaHYUOHHO20 30HOUPOBAHUS

OcHoBHbIE 00JJaCTH MPUMEHEHHSI MAaTepUAIOB a3POKOCMUYECKUX ChEMOK JJISl PEHICHUS Pa3IMYHBIX
CHEIMAIM3UPOBAHHBIX W TeMaTudeckux 3anad. CBsa3b JIHUCTAHIMOHHOTO 30HIUPOBAHUS C
reonH(OPMAITMOHHBIMHU CUCTEMaMH U KapTorpadueii.

[IpoGrneMbl TUCTAaHIIMOHHOTO 30HAMPOBAHMS; MPHUHLMIIBI U TOAXOABl K BBIOOPY CHUM-KOB MJIs
co3/laHusi U OOHOBIIEHUS KapT U pa3pabOTKu TreonMH(POpMALMOHHOW mpoaykuuu. WHTe-rpanus
pelIeHni JUCTAaHIIMOHHOTO 30HIUPOBaHUS, KapTorpaguu v reouHGOpMaTUKU. AIPOKOCMHUYECKHE
CHUMKH KaK MPOCTPAHCTBEHHAs OCHOBA U UCTOUYHUK MHGPOpPMAIMH O JUHAMHUYECKH M3MEHSIOIINXCS
MpoLeccax U TEPPUTOPUSX B MHOTOMEPHOM MUDE.

Pernok cpeacts I3 u ycuyr (pe3ynbraToB) a’pOKOCMHUYECKHX ChEMOK 3€MHOW ITOBEPXHOCTH.
Benymue pa3spaboTumku, omepatopbl M AUCTPUOBIOTOPHI a’po- M KOCMHUYECKUX CHUCTEM
JUCTAHIIMOHHOTO 30HAUpPOBaHUs. OCHOBHBIE MMOCTABUIMKK MaTepUaOB a3pOKOCMUYECKUX CHEMOK.
[lepciekTHBHBIE CHCTEMbI BBIMOJIHEHHUS a’pOKOCMHUYECKHX CBhEMOK. [lomxompl K co3naHuio
HAI[MOHAJIBHBIX M MEKIYHAaPOIHBIX KOMIIEKCOB IUCTAHIIMOHHOTO 30HIUPOBAHUSI.

Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIS

[TpakTuueckas padota

6. Ilopsaiok nmpoBeeHsI MPOMEKYTOUYHOM 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, 3 cemecmp.

Boinonnenne Bcex paboT sBiseTcsl 0O0s3aTeNbHBIM i Bcex oOywaroumuxcsi. CTyneHThl, He
BBITIOJIHUBIIIME B TOJHOM OOBEME BCE ATH PabOThI, HE MOMyCKaloTcsa Kadempoil K cmade 3adéTa.
WToroBbIit KOHTPOJIb TIO KypCy: Ul KOHTPOJIS YCBOCHHS JAHHOW JAMCLUUIUIMHBI YYEOHBIM IJIAHOM
MPEIYCMOTPEH 3a4YET C OIEHKOM.

Ha 3auerte cTyneHT IOMKEH MOKa3aTh 3HAHHE COAEpX aHHUS IpeaMeTa, TEPMUHOJOTHUH, YMEHHE
cBOOONIHO omepupoBath €10. [Ipy MoAroToBKE K OTBETY Ha 3aueTe C OLIEHKOM CTYIEHTY pa3peuieHo
MOJIb30BaThCs pabouei MporpaMMoil TUCHUIUIMHEL. ECau cTyaeHT 3aTpyIHsAETCsl C CaMOCTOSITETbHBIM
U3JI0KEHHEM MaTepuaia, TO MpernojaBaresb UMEeT MPaBo 3a4aTh €My psijl BOIIPOCOB, MOOYXAAIOIINX
Y HaMpaBJISIOUINX CTYIEHTOB K OJHOMY BBICKa3bIBaHHUIO 110 IAHHOM TeMe B CIy4yae, €CJId OTBETHI Ha
3Ty TEMY HMCUEPIBIBAIOT TEMY, OLICHKA 32 OTBET CHUKAETCSI.

7. OneHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 2. Ocnogvl OucmanyuoHH020 30HOUPOBAHUA
Koumponupyemvie H/[K: 1IK-7.1 IIK-7.2

Tema 2.1. OcHnogwvl u npuHyunsbl OUCMAHYUOHHO20 30HOUPOBAHUSL
dopma KOHTPOJIs/O1leHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocsi/3ananus:

1. [ouck, monbop u npenBaputenbHas orneHka naHHbiX J[33. [lepBuunas pabora ¢ 1aHHBIMU
B [10 Temarndeckoit 00paboOTKH.

Pa3zoen 3. Cucmemot OucCmaHyuOHHO20 30HOUPOBAHUS
Konmponupyemvie U/JK: IIK-7.1 1IK-7.3

Tema 3.1. Cucmembl OUCMAHYUOHHO2O 30HOUPOBAHUSL
®opma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. 'eoMeTprueckasi KOppeKIUs CHUMKOB.
2. Paguomerpuueckas KamOpoBKa U aTMocdepHas Koppekius qanubix /33 u3 kocMoca

Pazoen 4. Memoowt u npozpammuoe odecneyenue 00padomKu aIPOKOCMUUECKUX CHUMKOB
Koumponupyemwie H/IK: 1IK-7.1 IIK-7.2 [IK-7.3

Tema 4.1. Memoovwl u npozpammHoe obecneueHue 00pabomKu a’3pOKOCMUYECKUX CHUMKOS
dopma KoHTpoIIs1/oLleHoYHOE cpencTBo: [IpakTuueckas padora
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Bonpocsi/3ananus:
1. PaboTa ¢ MmackaMu: MacCKUpOBaHHE OOJIAKOB, TEHEH OT 0OJIAKOB, CHETA U T.I.

2. [lpyrue omnepanuy MpeiBapUTeIbHON 00paObOTKHM: MaHIIAPICHHUHT, CO3/1aHUEe MO3aWYHbIX
IIOKPBITUM U T.1I.

3. Temaruueckoe aAemuppUpoOBaHUE ydacTKa TEPPUTOPUUM C  HUCTOIH30BAHHEM
MHOTOYPOBHEBBIX aITOPUTMOB Kiaccudukanuu 6e3 yuurens (ISODATA)

4. Temarnueckoe JnemmpUpoOBaHUE  ydyacTKa TEPPUTOPUU C  HCIIOJIB30BaHHEM
MHOTOYPOBHEBBIX aJITOPUTMOB KJIACCU(PUKAIIMU C YIUTEIEM

5. Pa3zMeTka JaHHBIX 119 CETMEHTaIUuU
6. O0yueHre MeTo1IaM1 ITyOOKOTO 0OYUYEHHS U OIICHKA KaueCcTBa
7. MeTonl BEISIBICHUS N3MEHEHUN

8. Omepanuu mocToOpabOTKH: (UIBTpANKs pacTpa, MPOBEPKa TOIMOJOTHH BEKTOPHBIX
JAHHBIX, BBISIBIICHUE TyOJTMKATOB

Pazoen 5. Cepepvl npumenenus pezynomamos o00padoOmKu ajipoKOCMUYECKUX CHUMKOB U
nepCneKmuesl pazeumus CUcnem OUCMAHUYUOHHO20 30HOUPOBAHUSA

Konmponupyemvie U/JK: IIK-7.1 1IK-7.3

Tema 5.1. Cgepvl npumeHnenus pe3yromamos o0OpadOOMKU —A3POKOCMUYECKUX CHUMKO8 U
nepcneKmubl pa3zgumusi cucmem OUCMAaHYUOHHO20 30HOUPOBAHUS

dopma KoHTpoIs1/o1eHoUHOE cpencTBo: [IpakTuueckas padora
Bomnpocsi/3ananus:
1. ®opMupoBaHHe HEMOYKH 00paOOTKHU IS 33/1a4 aBTOMATH3UPOBAHHOTO ACIIH(PPUPOBAHUS

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

3 cemecmp, 3auem
Konmponupyemwie H/IK: IIK-7.1 I[IK-7.2 IIK-7.3
Bomnpocwi/3ananus:

1. Onpenenenre AUCTAaHIIMOHHOTO 30HAMPOBaHUA. J[aHHbIE NTUCTAHIIMOHHOTO 30HAMPOBAHUS
3emnu. [IpenmyniecTBa JUCTAHIMOHHOTO 30HAUPOBAHUS.

2. Crpykrypa cuctemsl J[33. Hazemusbiii u opbutanbablii cerMeHTh. CrocOOBI Tiepemnadu
JanHbIx J133.

3. KocMmuyeckue cuCTeMBbl AMCTAHIMOHHOTO 30HAMpoBaHus 3emiu. I[lapameTrpbl opOuT
HCKYCCTBEHHBIX CITyTHHUKOB 3EMIIH.

4. ®uznveckne ocHOoBHI J[33. OKkHA MPO3payHOCTH 36MHOM aTMOC(hepHI.
5. CnekrpanbHble 0COOEHHOCTH OOBEKTOB UCCIIEIOBAHUS, KPUBBIE CIIEKTPAIbHOMN SIPKOCTH.

6. Knaccn@nxaunﬂ CBEMOYHBIX CHCTEM I1I0 TEXHOJOIMH IMOJTYYCHHS CHHUMKOB. AXTUBHEBIEC U
maCcCUBHBIE MECTOIABI CBHEMKU. HpeI/IMYH_IeCTBa U HEAOCTAaTKM CKaHCPHBIX W PaJHOJIOKAIMOHHBIX
CHUCTEM.

7. CructemMbl IUCTAHIIMOHHOTO 30HAUPOBAHUS TUIAHET U CITYTHUKOB COJTHEUHOU CHUCTEMBI.
CnytHukoBas MmeTeopoiornueckasi cucrema NOAA.

8. ONTUKO-3JIEKTPOHHBIE CUCTEMBI N3yUeHHs TPUPOAHBIX pecypcoB Landsat, SPOT, IRS.
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9. OnTUKO-3IEKTPOHHBIE CUCTEMBI M3YUYeHHS MpUpOAHBIX pecypcoB Pecypc-JIK, Pecypc II,
Kanomyc-B, IKONOS, QUICKBIRD, GeoEye, WorldView.

10. OcHoBHbIe xapakTepucTHKM JaHHBIX J[3. IlpocTpaHCTBEHHOE M pPagTUOMETPUUECKOE
paspelicHue.

11. OcHoBHBIE XapakTepuCcTUKHU AaHHBIX J[33. CriekTpajibHOE U BpEMEHHOE Pa3pellICHHE.
12. OcHoBHbIe opMaThl XpaHeHUs JaHHBIX J133.
13. YpoBHH 00paboTku nanHbIx /(33

14. Metonsl mpenBapuTeNbHOW 00paboTkn  gaHHBIX J13. Pagwmomerpuueckas u
reomeTpudeckas koppekuus KC.

15. Knaccudukanust a3poKOCMUYECKUX ChbEMOYHBIX CUCTEM.
16. Uto Takoe pazpemaromnias CrioCOOHOCTh a3POKOCMUYECKUX CHIMKOB.

17. ®akTopsl, BIUSIONIME HA MPOCTPAHCTBEHHYIO Pa3pelIaolIyi0 CIOCOOHOCTh ONTHYECKOTO
n300paKeHHUS.

18. IlepeuncnuTe OCHOBHBIE CHOCOOBI CKAaHMPOBAHMS, NMPUMEHSEMbIE B JUCTAHIUOHHOM
30HAMPOBAHUH.

19. Ilepeuncaute OCHOBHBIE TAPAMETPBI U XaPAKTEPUCTUKN CKAHUPYIOLIUX CUCTEM ChEMKH.

20. Beimenure OCHOBHBIE CHEKTPAlbHBIC AHANA30HBI TOMYYEHHUS BHICOMH(OPMAIMH
METOAAMHU a3POKOCMHYECKON CHEMKHU.

21. Ha kakux mpuHIIMIAX OCHOBaHA KJIACCU(PUKAIIAS METOJOB U CPEACTB adPOKOCMHYE-CKUX
CBEMOK 3eMIIH.

22. Pacckaxure 0 MeToJax U crnocobax (opMUPOBAaHUS CKAHEPHBIX N300PaKECHUH.
23. ®otorpaduueckre CUCTEMBI a9POKOCMHUECKIX CHEMOK.

24. IIpuBeauTe OCHOBHBIE XapaKTEPUCTUKHU CKAHEPHBIX TEMJIOBU3MOHHBIX CUCTEM.
25. Knaccuduxanus MeTooB (M CpelICTB) aKTUBHOTO 30HIMPOBAHUS JIAHAIIAPTOB

26. HazoBuTe OCHOBHBIC THITBI OCCHWIOTHBIX JICTATEIBHBIX allaparoB, MPUMEHIEMBIX s
CHEMKHU MECTHOCTHU.

27. Pacckaxkute 00 OCHOBHBIX CITIOCO0AaX MOBBIMICHUS WHPOPMATHBHOCTH a3pPOKOCMHUYECKHUX
CHHMKOB.

28. YTo Takoe MpOCTPAaHCTBEHHOE pa3pelieHue?

A) CriocoOHOCTh CeHCOopa U3MEPSATh HHTEHCUBHOCTh OTPa’KEHHOTO CBETA.
B) Bo3aMoXHOCTB ceHcopa ONpeeNiaTh BEICOTY 0OBEKTOB HaJl IOBEPXHOCTHIO 3€MJTH.
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C) Croco6HOCTh ceHcopa pa3iaudarh OOBEKTHI Ha 3eMile, OompererseMas pa3MepoM HAaWMEHBIIETO
00BbeKTa, KOTOPBIH MOXKHO yBHIETh.D) KomudecTBo pa3iM4HBIX OTTEHKOB I[BETA, KOTOPHIE MOXKET
pacro3Harb CEHCOpP.

29. Yto 0603HauaeT TepMUH "paiuoMeTpuIecKoe paspemieHue"?

A) Pazmep MUHMMaJIPHOTO y4acTKa 3€MHON TTOBEPXHOCTH, OTOOPaKaeMOT0 OJTHUM MTHUKCEIIEM.
B) MunumanpHOE paccTOSIHHE MEXIy IBYMS OObEKTaMM, KOTOpbleé MOTYT OBITh pPa3pelIeHb
CEHCOPOM.
C) Yucno cnekTpalbHBIX AUANAa30HOB, PETUCTPUPYEMbIX JaTYUKOM
D) KonnyecTBo rpagaiuii ”"HTEHCUBHOCTH M3JTy4YEHUS, BOCIIPUHUMAEMOE CEHCOPOM.
30. VYcraHoBHTE TPABWIBHYIO IOCIEIOBATEILHOCTh JTAaloB  OOpaOOTKM  JTaHHBIX
JTUCTAaHIIMOHHOTO 30HAUpoBaHus (/13):
Ortan A — l'eorpaduueckoe MO3UIMOHUPOBAHUE
Ortan b — Paguomerpuueckas KOppeKIus
Ortan B — Koppekuus reoMmeTpuyecKkux MCKaKeHUu !
Oran I' — Knaccuduxarus nzoopakeHuit

Bribepure BepHYI0 MOCIEI0BATEIBHOCTD IArOB 00pabOTKU NaHHBIX [13:

AYA—-b—-B—-T
B)b—-B—>A—>T
COOA—-B—->b—-T
DDB—-A—->b—->T
31. Onpeaenute MNOPSAIOK YBEIUYEHUS NPOCTPAHCTBEHHOIO pa3pelIeHUsT CIyTHUKOBOTO
CHUMKA!

CnytHuk A — kocmuueckuid anmapar Landsat ¢ pazpemenrnem 30 m.

Cnytauk B — anmapar Sentinel-2 ¢ paspemenuem 10 M.

Cnytauk C — anmnapar SPOT ¢ pazpemienuem 2, 5 m.

Cnytauk D — anmapar WorldView ¢ paspemenuem 0, 5 m.

Pacrionokute COyTHUKM B TMOpPSAKE BO3PACTaHUs MPOCTPAHCTBEHHOTO pa3peuieHust (4eM HUKe
3HAYE€HHE, TeM JIyullle eTaau3aius):

A)A—-B—->C—D
B )D—-C—-B—A
C)A—-B—-C—-D
D) B—-A—-C—D

9. MatepuaJIbHO-TEXHHYECKOE H Y4eOHO-MeTOANMYeCcKoe obecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEILHON Y4eOHOM JTUTEPATYPbI

OcHosHnas iumepamypa

1. AntemHoB A.E., I'py3unoB B.C., Mumun M.B. Craructudyeckuil aHaiau3 a’poOKOCMHUYECKHUX
n3o0pakennii: Meronnueckoe nmocoodue. M.: Mzn-so MUNT'AuK, 2015, 52 c.

2. Creuenko A.®., CeBactbsiHoBa M.H. MeTtoauyeckue ykazaHusi AJisl BBIIIOJIHEHUS KypCOBOM

pabotel "Pacuer Tpaccet KA u mapaMeTpoB KOCMHYECKHX CHEMOK" IO KypCy IUCHUTLTAHBI
"Anspokocmuyeckue creMku'. M.: u3n. MUNT'AuK, 2003, c. 23.

Jlononnumenvuas nrumepamypa

1. ManunnukoB B.A., Creuenko A.®., AnteiHoB A.E., [TonoB C.M. MOHUTOPUHT MPUPOAHOM
CpeIbl a’pOKOCMUYECKUMHU CpPEACTBAMH. Y4UeOHOEe MOCOOMe JUIsi CTYACHTOB By30B. - M.: U3m.
MUUT'AuK. 2008 1., 145 c.

2. T'oaun I'b. Kocmudeckast ¢porochemMka st n3ydeHusi mpupoaubix pecypcon. / ILb. TonwuH. -
Henpa:Jlennnrpan. ota-e., 1980.. - 319 - Tekct: HemocpeaACTBEHHBI.
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3. CocraBurenu: CeBacthsiHoBa M.H., CepeOpskoB C.A. Metonudyeckoe mocobue mo Kypcy

«TexHuka W TEXHOJOTHUS a’pOKOCMUYECKOU cheMKm». Pazmen «l{udpoBbie a’podoTocheMOUuHbIC
cucteMbl». M.: U3n. MUNT'AuK, 201. 58 c.

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «AHTepHET», K KOTOPBIM 00ecnednBaeTCst
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 Bepcus kKypHaiga  “CoBpeMEHHBIE IPOOIEMbI
JUCTAaHIIMOHHOTO 30HAMPOBAaHUS 3EMIIA U3 KocMmoca”

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

4. https://geoportal.roskosmos.ru/help - ['eomoptan 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 o0ecniedeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca Mo JUCIUIIUHE

Ilepeuenv npocpammnozo obecneuenus

(0OHOBIEHUE NPOU3BOOUMCSL NO Mepe NOBILEHUSL HOBLIX 8ePCUll NPO2PAMMbl)
1. QGIS;

2. Scanex;

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM
(0OHOBIEHUE BLINONHAENICS €XHCEHEDENbHO)
He ucnonb3yercsi.

9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

KomnbrorepHsbIit Kitacc
NHtepakTBHas MaHeNb - 1 WT.
MoHo010K - 16 mT.

10. MeTonuyeckue ykazaHusi 10 OCBOCHHUIO M CIUIIMHBI (MOXYJIA)

C uenpio yCHEenHoro OCBOCHUsI JAHHOTO IPeMETa CTYIEHTY HEOOX0IMMO BBIMOIHSTH JIOMAIIHUE
paboTHI MO YKa3aHHBIM MpEnojaBaressiM TeMaM U IMPEICTaBICHHBIM Ha 3aHATHSAX MarepuanaM. J[is
Oosee  yCHEIIHOTO  BBIMOJHEHUS  pabOThl  CTYIEHTY  Mpeajaraercsi  HCIOJIb30BaHUE
y4eOHO-METOJUUYECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKAa3aHHOM TeMe.

CaMocrosiTennbHasi paboTa CTYIEHTOB OIMCBIBACTCA U PETYIUPYETCS  METOIWYECKUMU
PEKOMEHAAIMSIMH I10 TUCHUTUIMHE.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu
[Tpu HeoOxomUMOCTH 00YYCHHS CTYICHTOB-UHBAIUIOB | JIUI C OTPAHUYCHHBIMH BO3MOYKHOCTSIMHU
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30pOBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBl H3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKIMW, TMpPE3eHTalluidi, BHAECO- M aygAuoOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MOoAOUPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOEHHOCTEH MCUX0()HU3NUIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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