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)

Kaprorpaduueckuii ¢pakynbreT
Kadenpa aspokocMU4eCcKHX CheMOK

' % JTOKYMEHT MOJAMUCAH

%\; IEKTPOHHOI MOJAMUCHIO «YTBEPXJIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 26 mas 2023 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
«B1.B.JIB.01.03 ADPOKOCMUYECKASI CbEMKA»

YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hampasnenue noarorosku: 05.03.03 Kaprorpadus u reonnpopmarnka

Hampasnennocts(nipoduis) moarorosku: Kaprorpadus u reonrnpopmaTika

KBanudukanus (cTerneHb) BEITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'og Habopa (mpuema Ha obydenwue): 2023

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

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

Mocksa, 2023
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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 mno nanpasnennto moxmroroBku 05.03.03 Kaprorpadus m reomndopmaruka, yTBEp>KIECHHOTO
npukazoM Munoopuayku ot 07.08.2020 Ne 900

ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE

Jlara, mpoTOKOII

Ne | [Togpaznenenue OUO Buza
JIALIO (Ipu HaNMUYUN)
1 |Kaprorpadmueckuii | [Ipemcemarens 3arpebun I U. Paccmotpeno | 22.12.2022, Ne
(baxynsrer YYEHOI'0 COBETA 6/22
¢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)

[lenp OCBOGHHS ITUCIUIUIMHBI - TOJYYCHUS 3HAHUW CTYICHTOB IO TEOPETUYECKUM U
MPAKTHYECKUM BOIMPOCAM CO3JaHUS, OKCIUTyaTallid © MPOQECCHOHATBLHOTO HCIOIb30BAHUS
aBTOMATHU3MPOBAHHBIX CHCTEM cOOpa 1 00pabOTKU Pe3yNIbTaTOB AUCTAHIIMOHHOTO 30HIUPOBAHUS

3aaun N3yYeHUs JUCIMILTAHBL:

- 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 TPEJCTaBIICHNE 00 OCHOBHBIX HAIPABICHUAX PA3BUTHS ChEMOYHBIX CHCTEM TUTAHIIMOHHOTO
30HAMPOBAHMS WM O TIEPCICKTUBAX NPUMEHEHHUS O3THX CHCTEM JUIsl IeJiel Kaprorpaguu |
reOMH(OPMATHKH;

- INOJIy4YCHHE HABBIKOB OLIEHKH a’pO- U KOCMUYECKMX CHUMKOB, CIIEKTPAJIBHOMY, BPEMEHHOMY,
paZIuOMETPUYECKOMY  pa3pelieHHI0O W NPUMEHEHHs  Pa3IMYHbIX  METOJOB  O0OpabOTKH
pa3HO-CEHCOPHOM,  pa3HOTUNHONW  MHpOpManMM,  IOJMydyaeMOM B pe3ylbrare  CBepxX
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
ITK-9 CniocoGen BU3yaau3upoBaTh MPOCTPAHCTBEHHBIC JaHHBIC

[TK-9.2 IIpumensieT cnocoObl BU3yaIH3alliy JaHHBIX MPU KapTorpagupoBaHUH
3Hamo:

[IK-9.2/301 OcHOBHBIE MPOTpaMHBIE KOMIUICKCHI HJIsi CO3MaHUsl KapTorpadudecKoi
BU3YaJIU3alUU

Ymemns:
[1K-9.2/Ym5 Vcnons3oBatk TeonH()OPMAITMOHHYIO HHPPACTPYKTYPY
Braoems:

[1K-9.2/HB3 MeTtonamu noucka, cOopa u 00pabOTKH, KPUTHUYECKOTO aHAIM3a U CHHTE3a
uHbopmaIu

3. Mecto aucuumimHbl B cTpykrype OII

Hucuumnuaa (Moaynb) B1.B.JIB.01.03 «AspokocMudeckas cheMKa» OTHOCUTCS K (opMmupyeMoit
y4aCTHUKaMU 00pa30BaTeIbHBIX OTHOIIEHUN YacTH 00pa3oBaTENbHONW MPOrpaMMbl M HU3Yy4aeTcs B
ceMecrtpe(ax): 3.

B nmpomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEUICHHIO THUIIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycmorpeHHbix @OI'OC BO wu  obOpaszoBarenbHOM
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI

[ad aTTeCTaluusa

1bHas paboTa
CBI)

(M€ 3aHATH
CHhI)

/TOEMKOCTh
CHhI)

/IOEMKOCTb
T)

bl)

[Tepuon

~
1%
-
<

—
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5. Copep:xanune TUCUMILIMHBI (MOILYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHLI H BUAbI 3aHATHH
("9achl TPOMEKYTOYHOM aTTECTAIMH HE YKa3bIBAIOTCS)

< |8 o
(&)
= | © CE 2
= O 5 E =
& a 5 o O
o) =0 0
< R J oA
o | £ |2ES
HaumenoBanwue paszeina, TeMbl 2 2 |29 <
2 | o |28 5 -
5| 5|8 xEE
=N o >\§ S S
S S S S =t
o ; o = O = &
= T 5 a
Q = S 1B o &
m | B | O [E2%act
Pa3znen 1. BBenenune 6 2 4| TIK-9.2
Tema 1.1. BBeneuune 6 2 4
Pa3zaen 2. OcHoBBI 10 4 6| IIK-9.2
JUCTAHIIMOHHOTO 30HIUPOBAHUS
Tema 2.1. OCHOBBI M IPUHIUTIBI 10 4 6
JTUCTAHIIMOHHOTO 30HIUPOBAHUS
Pa3zagen 3. CucreMsbl 14 8 6| IIK-9.2
JUCTAHIIMOHHOTO 30HIUPOBAHMS
Tema 3.1. CucteMsl 14 8 6
JTUCTAHIIMOHHOTO 30HIUPOBAHUS
Pa3znen 4. Metonnl u 26| 14| 12| IIK-9.2
NMporpamMMHoe odecrneyeHue
00padoTKM A3POKOCMHUYECKHX
CHHMKOB
Tema 4.1. MeTonp! u 261 14 12

nporpaMMHoOe o0ecrieueHne
00pabOTKH a3POKOCMHUYECKHUX
CHHMKOB

Paznen 5. Chepbl npumeHeHust 16 8 8| IIK-9.2
pe3yJabTaToB 00padoTKH
2IPOKOCMHYECKHX CHUMKOB 1
NnepcneKTUBbI PAa3BUTHS CHCTEM
AUCTAHUMOHHOIO 30HANPOBAHMS
Tema 5.1. Cdhepsl npuMeHeHUs 16 8 8
pe3yIbTaToB 00padOTKH
a’POKOCMUYECKUX CHUMKOB U
MEPCTIEKTUBBI PA3BUTHS CUCTEM
JUCTAHIIMOHHOTO 30HAMPOBAHMUS

Hroro 72| 36| 36

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

Ne 000004903 Crpanuria 5 u3 12



Pazoen 1. Beeoenue

Tema 1.1. Beeoenue

Kc mporpaMMHO-TEXHHYECKHX CPEICTB, OCOOCHHOCTM WX UCIOJIB30BaHUS TIPU H3yUYCHHUH
JUCLUUIUIMHBL U 00paboTke n nHTepnperanuu naHHbIX J[3. KoHuenius exnHoro MupoBoro (oHna
a3POKOCMUYECKUX CHUMKOB.

CHUMKM KaKk MCTOYHMK WH(POPMALUU O TPUPOIHBIX U XO3SMCTBEHHBIX OOBEKTaX 3EMHOM
MOBEPXHOCTH, UX COCTOSIHUH, O E€CTECTBEHHOM IMHAMHMKE W aHTPOIOTEHHOM TpaHChopMaLuu
npupogHou cpenpl. llowck naHHbIX B VHTepHET M 3arpy3ka CHHUMKOB Ul IPAaKTUYECKUX U
CaMOCTOSITENILHBIX PaboT.

Pa3zoen 2. Ocnosvl OucmanyuoHH020 30HOUPOBAHUA

Tema 2.1. OcHosbl u npuHyUNbl OUCMAHYUOHHO20 30HOUPOBAHUS

Uctopuss pa3Butus wmetonoB J[3. OCHOBHBIE TMOJOXKEHUS (UIUUYECKHX OCHOB IONyYCHHS
APOKOCMUYECKUX CHUMKOB: JICKTPOMArHUTHBIN CIIEKTP, COJIHEYHOE M3JIyYEHUE U €r0 OTpa-KEHUE
O0bEKTaMH 3€MHOM MOBEPXHOCTH, JMANa30Hbl 3JICKTPOMArHUTHOTO HW3IY4YCHHs, BIIUSHUE
arMocdepsl Ha peructpupyemoe usnydenue. CriekTpajibHble IUana3oHbl, UCTIONb3yeMble B J13.
Knaccudukamuss MeTomoB — AMCTAHIMOHHOTO  30HAMPOBAaHUS:  IAaCCHUBHBIE M AKTUBHBIC
(momyakTuBHbIE) MeTOAbl. IIpOoCTpaHCTBEHHOE, CIEKTpPajIbHOE, PAAMOMETPUUECKOE M BPEMEHHOE
paspelnieHue CHUMKOB.

ABPOKOCMUYECKUE CHEMKHM KaK KOMIUIEKC METOJOB U CPEACTB JUCTAHLIMOHHOTO 30HM-POBAaHUS
3emun. Llenn u 3amaun a3poOKOCMUYECKUX CHEMOK B MCCIENOBAaHUM IPUPOJHBIX PECYPCOB 3EMIIU:
METEOpPOJIOTUYECKHE, TPHPOJOPECYPCHBIE, KapTorpaduuyeckue, pas3BebIBaTeIIbHbIC (BOCHHBIE),
re0fe3UYECKUE, MOHUTOPUHIOBBIE.

HazemHble KOMIUIEKCHI MpuéMa KOCMHYECKOW HH(pOpManmu. AHaIU3 HM300pa3UTEIbHBIX CBOWCTB
a’pPOKOCMHMYECKUX CHUMKOB U MOJXOABI K BEIOOPY THUIIA CHUMKOB JUIsl PEIIeHUs] KOHKPETHOM 3a/1auu.
ApXUBHBIE MaTepHallbl a’POKOCMHUYECKUX CHEMOK, HAIlMOHAJIBHBIE M MEXKIyHapOIHbIE OaHKH
reonanHbix (ETPUC u 1.1.).

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[IpakTuueckas pabora

Pa3zoen 3. Cucmemot OucCmaHyuOHHO20 30HOUPOBAHUS

Tema 3.1. Cucmembl OUCMAHYUOHHO2O 30HOUPOBAHUSL

[TpuHIUIBI TOCTPOSHHSI CHEMOUHBIX CUCTEM (CXEMbI M BUBI ChEMKHU H T.IL.).

KocMmudeckue cuctembl AUCTAHIIMOHHOTO 30HIAMPOBAaHUS (B TOM 4YHUCHE, IS ChEMKH OOBEKTOB
ConHeyHOM cHUCTEMBI), HAIMOHAJIbHBIE (POCCHUHCKHME M 3apyOekHble) M  MEXIyHapOAHbIC
(MHTEepHALMOHAJIbHBIE).

AspocbéMKka MecTHOCTH, BKiIrouas cbEMKY ¢ BBC. Hocutenun aspochEMOYHOM amnmaparypsl.
[TnanupoBaHue U BHIIOIHEHUE a3POCHEMOUHBIX padoT.

dotorpaduueckue, OIITO3JIEKTPOHHBIE, OTITUKO-JIOKAIIMOHHBIE, pannoIOKaMOHHBIE,
panmuoMeTpUYecKue,  TEIUIOBU3HOHHBIE,  T'HIIEPCIEKTPAIbHBIE  CHCTEMBbl  JUCTAHIIMOHHOTO
30H-TUPOBAHUS B IIETSIX KapTorpadupoBaHus U pa3pabOoTKH reOMH(POPMAITIOHHBIX CUCTEM.
Cuctembl oroOpaxenuss 1 00paboTku MarepuanoB J[3. @opmarsl 3anmucu AaHHbIX J13. OcHOBHBIE
sTarnbl 00pabOTKM U aHajHM3a HU(POBBIX A3POKOCMUYECKUX U300pAKESHUH.
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Texymuii KOHTPOJIb

Bun (popma) konTpoms

[TpakTuueckas padora

Pazoen 4. Memoowt u npozpammuoe odecneyenue 00padomKu aIPoOKOCMuUUECKUX CHUMKO8

Tema 4.1. Memoovwl u npozpammHoe obecneveHue 00pabomru a’3poOKOCMUYECKUX CHUMKOS

VYpoBHH 00paOOTKM NaHHBIX JAHCTAHIIMOHHOTO 30HIMPOBAHHA. METOABI TpPEABAPUTEIHHON
00paboTkn CcHUMKOB. Crenuaiu3upoBaHHAss M TeMaTHueckas o0O0padoTKa a’pPOKOCMHUYECKON
nH(popmaruu. ABTOMAaTH3aIUsl TMPOIECCOB OOPaOOTKH a’dpPOKOCMHUECKHX CHUMKOB. Co3maHmue
MUPPOBBIX MoJelell penbedpa Ha OCHOBE JaHHBIX JUCTAHIIMOHHOTO 30HIMPOBAHUS |
opTo(0-TON300paKEHNI MECTHOCTH.

Mertonsl  TeMaTW4yeckoro  JAemH(pUpOBaHUS ~ adPOKOCMUYECKMX  CHUMKOB.  [logroroBka
MPOCTPAHCTBCHHOW MH(pOpMAIHU sl TeOMH()OPMAIIMOHHBIX CUCTeM. MoenupoBaHie 0OBEKTOB U
MECTHOCTH Ha OCHOBE PE3yJIbTaToB 00pabOTKH JaHHBIX AUCTAHIIMOHHOTO 30HANPOBAHHS.
Poccuiickoe w 3apyOekHOe TporpamMMHOEe oOecredeHue igs  00pabOTKM  MarepuajoB
a’POKOCMHYECKUX CBHEMOK W CO3JaHHs KapTorpauyeckoil W reomHPOPMAIMOHHOW MPOILYKIIHH.
[IporpammHOe oOecniedeHHe C «OTKPBITBIM KOAOMY» JUIsi PaOOThl C JaHHBIMH JTUCTAHIIMOHHOTO
30HIUPOBAHMSL.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOms

[TpakTuueckas padora

Pazoen 5. Cepepvl npumenenus pesynomamos o00padoOmKu ajipoKOCMUYECKUX CHUMKOB U
nepCcneKmuesl pazeumus CUcnem OUCMAHUYUOHHO20 30HOUPOBAHUSA

Tema 5.1. Cgepvr npumenenuss pe3yibmamos 00pabOMKU aAIPOKOCMUYECKUX CHUMKO U
nepcneKmuebl pazeumusi cucmem OUCMAaHYuOHHO20 30HOUPOBAHUS

OcHoBHBIE 007aCTH IPUMEHEHUS] MAaTEPHAIIOB aDPOKOCMHUYECKUX CHEMOK JUIS PELICHUS Pa3IHUHBIX
CHEIMAIN3UPOBAHHBIX W TeMaTudecKux 3azad. CBA3b [IHUCTAHIMOHHOIO 30HJUPOBAaHUS C
reoMH(pOpMaIIMOHHBIMU CHUCTEMaMU M KapTorpaduei.

[Tpob6neMbl AUCTAaHIIMOHHOTO 30HAMPOBAHMS;, MPUHIMUMBI U TOAXOAbl K BBHIOOPY CHHM-KOB IS
CO3MaHMsg W OOHOBJICHUS KapT M pa3pabOTKu TeonH(OPMALMOHHOM mpoayKiuu. WHTe-rparus
pelIeHn JUCTaHIIMOHHOTO 30HIUPOBAaHUS, KapTorpaduu M reouHPOPMaTHKH. ASPOKOCMHUYECKHE
CHMMKH KaK NMPOCTPAHCTBEHHAss OCHOBA M MCTOUYHUK MH(OPMAIUU O TUHAMUYECKH M3MEHSIOMINXCS
IIpoLEeccax U TEPPUTOPUSAX B MHOTOMEPHOM MUDE.

PemHok cpeactB JI3 u ycmyr (pe3ysibTaroB) a’pOKOCMUYECKHX CHEMOK 3€MHON IOBEPXHOCTH.
Benymme paspaboTumku, omepaTopbl U JUCTPHUOBIOTOPBHI  a3p0- M KOCMHUYECKHX CHCTEM
JUCTAHIIMOHHOTO 30HAUPOBaHUs. OCHOBHBIE ITOCTAaBUIMKU MaTEpUaAIOB a3pOKOCMUYECKUX CHEMOK.
IlepcrieKTHBHBIE CHUCTEMBI BBIIOJIHEHUS a’POKOCMUYECKUX CBEMOK. llomxompl k co3maHuro
HAIIMOHAJIBHBIX U MEXYHAPOIHBIX KOMITJIEKCOB IMCTAHIIMOHHOTO 30HANPOBAHHUS.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

6. ITopsinok nmpoBegeHUs MPOMEKYTOUYHOM aTTeCTANMHI
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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/IK: 11K-9.2

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
Koumponupyemvie U/IK: 11K-9.2

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
Koumponupyemvie H/IK: 11K-9.2

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

Koumponupyemvie U/IK: 11K-9.2

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
Koumponupyemwvie U/IK: 11K-9.2
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. Uro Takoe NUCTAHIIMOHHOE 30HUPOBAHHE?

A. V3ydeHue MoBepXHOCTH 3eMITH ITyTeM HETIOCPEICTBEHHOTO KOHTAKTa ¢ 0OBEKTOM HCCIICIOBAHUSI.
B. Meton c6opa qaHHBIX 0 3eMJiie TOCPEICTBOM HAOMIOACHUN U U3MEPEHUH C YIAJICHHBIX I1aThOopM
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— BO3/YIIHBIX CyAOB, CIIyTHUKOB U OECIUIOTHUKOB.
C. T'eone3nueckue n3MepeHusi, IPOBOAUMBIE UCKIIOUUTEIBHO HA3€MHBIMH ITPUOOPaMHU.
D. UccnenoBanue myOUH OKEaHOB € MCIIOJIb30BaHUEM INTyOOKOBOAHBIX alIapaTos.
29. Kakue npeumylecTsa UMeeT JUCTAHIIMOHHOE 30HIMPOBAaHUE MEPE] TPaIULMOHHBIMU
METOAAMH U3Y4YEHHsI 36MHON TIOBEPXHOCTHU?
A. BO3MOXXHOCTB OBICTPOTO 0XBaTa OOJBIINX TEPPUTOPUH.
B. Bricokasi TOU4HOCTh M JeTaau3alIHsl MOJYyYSHHbBIX H300paXXKeHUH.
C. MuHMManbHbIE 3aTpaThl HAa IPOBEACHUE UCCIIETOBaHUI.
D. ITomHOCTBIO aBTOMAaTU3UPOBaHHAsE 00padOTKa pe3yIbTaToB.
30. VYcraHOBUTE TPABWIBHYIO IIOCIEIOBATEIHHOCTh 3TAarmoB  00pabOTKM  JaHHBIX
JUCTAaHLIMOHHOTO 30HAMpoBaHus 3emiu ([33):
A. AHanu3 v HHTEpIpETALUS TaHHBIX.
b. IlonyueHue curnana CIryTHUKOM.
B. Ilepenaua naHHBIX HA HA3EMHYIO CTAHIIMIO.
I". IlpenBapurenbHas 00pabOTKa U KOPPEKIUS CHUMKOB.
J1. 3anuch JaHHBIX OOPTOBBIMH CPEICTBAMU CITyTHHKA.
31. Pacnionoxxure aneMeHThl CTPYKTyphl cucteMsl J[33 B mpaBUIBHOM MOCIE10BAaTEILHOCTH
OT Havaja (popMupoOBaHMSA 10 3aBEPILICHUS POIecca MOTYYCHUS JAHHBIX:
A. OGpaboTka 1 apXMBUPOBAHME JAHHBIX HA 3eMIIE.
b. Kocmuueckuii anmapar cooupaeTt JaHHbIe HaJl TOBEPXHOCTHIO 3eMJIH.
B. IIpuHATHE CUTHAIOB HA HA3EMHOU IPUEMHOM CTaHIUU.
I'. [lepenaya 1aHHBIX C KOCMHYECKOIO anmapara Ha 3eMJIio.

9. MaTepuajibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCKoe odecneyeHue U CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTypPbI

Ocnoenas rumepamypa
1. AnteinoB A.E., I'py3unoB B.C., Mumun M.B. Craructuueckuii aHaiu3 a’spoOKOCMHUYECKUX
n3o0paxenuii: Metoauueckoe nocodue. M.: U3n-so MUNT'AuK, 2015, 52 c.

2. Creuenko A.®., CeBactbsiHoBa M.H. MeTtonnueckue ykazaHus AJis BBIIOJIHEHMSI KypCOBOM
abotel "Pacyer Tpaccel U IapaMETPOB KOCMHUYECKUX CBEMOK' IO KypCy AMCLMIUIMHBI

0 "P KA " ypcy
"Aspokocmuueckue creMku'. M.: uzn. MUNT'AuK, 2003, c. 23.

Jlononnumenvuas numepamypa
1. ManuanukoB B.A., Crenenko A.D., AnteiHoB A.E., [TonmoB C.M. MOHUTOPUHT NPUPOAHOMN

Cpelbl a’pOKOCMHUYECKUMH CpeACTBAMHU. YueOHOe mocoOue Mg CTyAeHTOB By30B. - M.: U3m.
MUHTI'AuK. 2008 1., 145 c.

2. Tonun I'b. Kocmuueckas otochEmka aiist uzydeHus: npupoaHsix pecypcos. / [Lb. TonuH. -
Henpa:Jlenunrpan. ota-e., 1980.. - 319 - TekcT: HEMOCPEACTBEHHBIH.

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

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

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcol « Unmeprem»
1. http://www.dataplus.ru /news/arcreview - DIeKTpOHHBIE BepcHH KypHana ArcReview
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2. http://jr.rse.cosmos.rtu - OnekTpoHHas Bepcust kKypHaiga  “CoBpeMEHHBIE IPOOJIEMbI
JUCTAaHIIMOHHOTO 30HAMPOBAaHUS 3EMIIA U3 KocMmoca”

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

4. https://geoportal.roskosmos.ru/help - ['eomoptan Pockocmoca: PykoBoacTBO moib30BaTess
5. https://developers.google.com/earth-engine - Google Earth Engine Documentation

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

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

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

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCyleCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUIIUHE

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

1. QGIS;
2. Scanex;

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM
(0OHOBIeHUE BLINONHAENICS EXHCEHEDENbHO)

He ucnonb3zyercs.
9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

KomnbrorepHsbIit Kitacc
NHTtepakTrBHas MaHeNb - 1 mT.
MoHo010K - 16 mT.

10. MeTonnyeckue yKazaHusi 10 OCBOCHHMIO IMCIUIIMHBI (MOXYJIA)

C uenpio yCHEenHoro OCBOCHUsI JAHHOTO MPeMETa CTYIEHTY HEOOXOIMMO BBIMOIHSTH JIOMAIlIHUE
paboThI MO YKa3aHHBIM MpEenojaBaTessiM TeMaM U IMPEICTaBICHHBIM Ha 3aHATHSAX MarepuanaM. [[is
Oolee  yCHEIIHOTO  BBIMOJHEHUS  pabOThl  CTYIEHTY  Mpeajaraercsi  HCIOJIb30BaHUE
y4eOHO-METOJUUYECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKAa3aHHOM TeMe.

CaMmocTosTenbHast paboTa CTyJCHTOB ONHCHIBACTCS U PETYIUPYETCS:

- MeronnyeckuMu peKOMEHIAUSIMU IO JUCIUILIUHE;
- MeronnyeckuMu pEeKOMEHJAIMAMHU IO OpPraHU3alil CaMOCTOSTEIbHONH pabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonUMOCTH O0YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKIUMW, TMpPE3eHTallUidi, BHAECO- M ayaAuOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHAMBUAYaTbHBIC 3aJaHHS
MOoAOUPAIOTCS B a/allTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI Ui MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMH
30pOBBS pa3zpadaThIBaeTCs HHANBUAYAIBHO C YUETOM OCOOEHHOCTEH MCUX0()U3NIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 3[J0POBbS TAKUX 00YUYaIOLTUXCS.
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