MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

['eonesnueckuii hakynpreT
Kadenpa aspokocMU4eCcKHX CheMOK

' % JTOKYMEHT MOJAMUCAH

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

®OH/I OHEHOYHBIX CPEJACTB 11O JUCIMIIJIMHE (MOAYJIIO)
METO/IbI HU®POBON OBPABOTKH U30BPAKEHUI

«b1.B.04./1B.03.01 PAIMOJIOKALIMOHHASI CbEMKA»
YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noarorosku: 21.03.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

Hamnpasnennocts(nipoduiib) moaroroBku: MccnenoBanue NpupoOIHBIX pECYPCOB METOAAMHU
IMCTaHIIOHHOTO 30HIMPOBAHUS

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

Cpox nosrydeHust 00pa3oBaHuUs: 4 rona

O0beM: B 3a4ETHBIX SAUHUALIAX: 3 3.€.
B akajeMuyeckux yacax: 108 ak.u4.

Mocksa, 2024



Pa3padoruukmu:
JlotieHT kadeapbl ASPOKOCMHUYECKUX ChEMOK, K.H. ANTHIHOB A. E.

ITpenonasarens kadenpsl Aspokocmudeckux cbeMok ['pubosa K. C.
@®oHJ OLIEHOUHBIX CPEZCTB MO TUCHUILTHHE (MOIYII0) COCTaBICH B COOTBETCTBUH C TPEOOBAHUAMHU

®OI'OC BO no nanpasnenuto noarotoBku 21.03.03 T'eome3us W AUCTAHIMOHHOE 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 | 11.12.2023, Ne
(baxynsrer YYEHOI'0 COBETA 7/23
¢axynbTera




1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

[IK-4 CrnocoOeH BBIMOMHATH TEXHOJOTHYECKHE OIMEpalud Mo padore ¢ reormHGOpMaIMOHHBIMU
CUCTEeMaMH

[1K-4.1 BeInonHAeT TEXHOIOTHYECKHE onepanuii o coopy, cucreMaru3aiui HHpopMauu
3nams:
[1K-4.1/311 CoBpeMeHHBIX CHCTEMaX paTUOJOKAIIMOHHON CBHEMKH, aJTrOpPUTMax

00paboTKH paaruoIOKAIIMOHHON MHGOPMAIINH, O XapaKTEPUCTHKAX PaTUOIOKAIIMOHHBIX
CHMMKOB M TIPOIYKIIMH TIOTY4aeMOi Ha HX OCHOBE

Ymemns:

[1K-4.1/Ym1 OGOCHOBBIBaTh MPOILECCHI M MOCIEIOBATEIHFHOCTh MOJIYUSHUS MPOITYKIIHH
Ha ocHoBe PJI naHHBIX.

Braoemy:

[1K-4.1/HB1 Dtans! u ypoBau o0padotku PJIN

[T1K-4.2 BpInoNHAET TEXHOJIOTUYECKUE ONEPAIUH 110 aHAIU3Y, TOJTOTOBKE U MPEI0CTABICHUIO
nHpopmaruu
3namu:

[1K-4.2/301 Omnepauuu © mporecchl 00paOOTKH  PaAMOIOKAIMOHHBIX JaHHBIX,
MOJyYaeMBIX C DPaJUOJOKAIIMOHHBIX KOCMHYECKHX CHUCTEM, HHTephepoMeTpUuecKHe
KOMILJIEKTHI JaHHBIX, MOITy4YeHHs HU(POBBIX MoJienel penbeda Mo pe3yibTaraM CheMKU
B paauroauana3zoHe u oprooron3zodpaxxeHuit MecTHOCTH Ha ocHOBE PJI maHHBIX;

Ymems:

[MK-4.2/¥Ym1 Bocnpous3BoauTh NOCIEAOBATEILHOCTh ACHCTBHI B Xome 00paboTKu
pazmuuHbix  BugoB  PJIM ¢ menmplo  momydyeHus — UMQPOBBIX  MOAENEH,
opTodoTon300pakeHN U TeMaTHYecKuX MpoxykToB Ha PJI n3o0pakeHusix

Braoemy:

[IK-4.2/HBl TIlepBuunoii (opmMupoBaHHE pPaJUOIOKALMOHHOW TOJOTpaMMBI U
CHHTE3MpOBaHUE H300paKEHHUs), CTAaHIAPTHOM (ToiyueHue reopedeperupoBaHHOTO,
T€OKOIMPOBAHHOTO M OPTOPEKTU(DUIIMPOBAHHOTO H300paKeHHs) U BBICOKOYPOBHEBOM
obpabotku PJIM (moctpoenne I[[MP 1o paanonOKalMOHHBIM JaHHBIM, CO3JIaHUE
opTo(OTOIITAHOB U ITUPPOBEIX MOJIENIEH MECTHOCTH Ha OCHOBE pe3yinbratoB PJIC)

[1K-4.3 BbINOJHSET TEXHOJIOIMYECKUE OMNEpalu M0 MH()OPMAIIMOHHOMY B3aMMOJIEHCTBHIO,
I10 NMOAJEPKKE NPUHATHS YIPABICHUYECKUX PEILICHUIN
3nams:
[1K-4.3/382 CriocoObl BH3yalM3allMd W MHTEPIPETALUU PE3YNbTaTOB PacllO3HABaHUS
00pa3oB Uil MPHHATUS PELICHUH B COOTBETCTBYIOIIUX cdepax MpodecCHOHATbHOM
JESTEIIBHOCTH
Ymems:
[1K-4.3/YM2 IlpoBOAMTH HMHTEPHPETAIMIO PE3YJAbTATOB paclo3HaBaHMUsA 0OOpa3oB s

OPUHATHS TPUHATHS PELICHHH B COOTBETCTBYIOIIMX cdepax NpodeccHoHaTbHON
JeATEIbHOCTU

Braoems:

[MIK-4.3/HB3 Metomamu BH3yaldu3alliil MPOCTPAHCTBEHHBIX NAHHBIX IS MOJIACPKKU
MPUHSATHUS YIPABICHUYECKUX PELICHUN

[1K-4.4 BpIOmHSET TEXHOJOTHYECKHE OIMEpalui IO MOIJACPXKAaHUI PabOTOCIOCOOHOCTH
reoMH(pOPMAIIMOHHBIX CUCTEM U MX KapTorpapuuecKux MoJCUCTeM

3name:



[IK-4.4/351 OcHOBHBIE BUIOBI W CHOCOOBI AWCTAHIIMOHHOTO 30HAUPOBAHUA U
XapaKTePUCTUKHU (POPMHUPYEMBIX C UX MTOMOIIBI0 CHUMKOB U N300pakeHni

Ymems:

[1K-4.4/YM2 OcymiecTBisTh 3arpy3ky M o0pabOTKy MaHHBIX B aBTOMAaTH3MPOBAHHBIX
cucTeMax pacro3HaBaHUS

Bnaoemw:
[1K-4.4/HB2 HaBblkamu pabOThI ¢ aBTOMAaTH3UPOBAHHBIMU CUCTEMaMH PacliO3HaBaHUS

[TK-16 Criocoben pa3pabaTeiBaTh MPOEKTHI CO3MaHMsI (OTOTPAMMETPUUECKON TTPOAYKITUN

ITK-16.1 Pa3pabarbiBaeT mpoeKThI co3aaHus (HOTOrpaMMETPUIECCKON MPOTYKITUH
3namo:
[IK-16.1/3u1 IlpuHnmnel nocTpoeHus U (QYHKIMOHUPOBAHUS 3JIEKTPOHHBIX U
OTITUKO-3JICKTPOHHBIX MPUOOPOB U CUCTEM TUCTAHITMOHHOTO 30HIUPOBAHUS 3eMITU
Ymemns:
[1K-16.1/YMm1 Ananu3upoBaTh COCTOSIHHE U nepcrieKTuBhI pazsutus OOC 133
Braoems:
[1K-16.1/HB1 HaBbikamMu moucka ¥ W3BJICUCHUST HY>KHOW MH(POpPMAIIUU MO pa3pabOTKe

OIITHKO-3JICKTPOHHBIX HpI/I60pOB N KOMIIJICKCOB JUCTAHIIMOHHOI'O 30HAWPOBAHUSA Semin
B aJalITUPOBAHHBIX UCTOYHHKAX PA3JIMYHOT0 TUIIA

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIEeTeHIN I

[Inanupyemele YpoBeHb Kpurepuu onennBanus (nmepeueHsb chopMUpPOBaHHBIX
pe3ynbTaThl OCBOCHUS |OBJIAJICHUS NJIK/3YB 1o ypoBHSIM OCBOCHHUS)

MIPOrpaMMBbI

ITIK-4 Cniocoben [Hosbimennsiit (MK [1K-4.1 BeinonaHsieT TEXHOIOTHYECKHE OTlepaluii o
BBITIOJIHATD cOopy, cucreMaruzanuu HHpopMau

TEXHOJIOTUYECKHUE

oTiepaIiu 1o padore ¢ 3HarTh:

reonH(pOPMAITMOHHBIM [TK-4.1/311 CoBpeMeHHBIX cHUCTEMaX PaJHOIOKAIMOHHON
U CUCTEMaMU CHEMKH, AJITOPUTMaX 00pabOTKH paJloIOKALIMOHHOM

uHPOPMAITNH, O XapPAKTEPUCTUKAX PATUOIOKAIMOHHBIX
CHUMKOB U TIPOAYKIIUU MTOTy4aeMOM Ha UX OCHOBE
YMeTh:
[TK-4.1/¥Ym1 O60CHOBBIBAaTh MPOIIECCHI U
MOCJICZIOBATEILHOCTE TOTYYCHHSI MPOYKITNH Ha OCHOBE
PJI maHHbIX.
Bnanets:
[1K-4.1/HB1 Drans! u ypoBau o6padotku PJIN

NJK T1K-4.2 BbINoaHAET TEXHOJIOTHYECKHUE ONEePAIUH 10
aHaJIu3y, MOATOTOBKE U MPEAO0CTABICHUIO HH(OPMAITIHI

3HaTh:
[1K-4.2/3u1 Oneparuu u nporeccbl 00padOTKH
PaAMOIOKAMOHHBIX TAHHBIX, TOJIYYaeMbIX C
PaAMONIOKAMOHHBIX KOCMUYECKUX CHUCTEM,
uHTephepoMeTpruecKre KOMIUIEKThI TaHHBIX, TOJTY4YEeHUS
i (poBBIX Mojeel penbeda Mo pe3yybraTaM CheMKH B
paauoauanasone u opTopoTon300pakeHN MECTHOCTH Ha
ocHoBe PJI maHHBIX;




YMeTs:
[MK-4.2/¥YM1 Bocrpon3BoauTs NOCIEA0BATENEHOCTh
neiicTBuil B xoze 00paboTku paznnuHbiXx BugoB PJIU ¢
eJIBIO TIOTY4YEHUs IIUPPOBBIX MOJIENeEH,
opTooTON300paKEHHI U TEMAaTUYECKUX MPOIYKTOB Ha
PJI u3o6paxkenusix

Bnanets:
[1K-4.2/HB1 IlepBuunoii (popmupoBanme
PaaAMONIOKAllMOHHOMN TOJIOTPaMMbl M CHHTE3UPOBaHHE
M300paKeHUsI ), CTAHIAPTHOU (TIOJTyYCHHE
reopedepepoBaHHOTO, TEOKOJUPOBAHHOTO U
OPTOPEKTU(HHUIIUPOBAHHOTO U300pAKEHUS) 1
BBICOKOYpOBHEeBo 00pabotku PJIN (moctpoenne LIMP mno
PaAMOIOKAllMOHHBIM JAHHBIM, CO3[JaHHE OPTO(POTOIIIAHOB
U IUPPOBBIX MOJIENIel MECTHOCTH Ha OCHOBE PE3y/IbTaTOB
PJIC)

bazoBrrit

NJK I1K-4.1 BpInoaHAeT TEXHOJIOTHYECKHUE ONEepaIui 1o
cOopy, cuctemMaruzaiuu HHHOPMAII

3HaTh:
[1K-4.1/3u11 CoBpeMeHHBIX CUCTeMaX PaaruoI0KAIMOHHOM
CBEMKH, aJITOPUTMaX 00paOOTKU paHOIOKAITMOHHON
uHbOpMaIUH, O XapaKTEePUCTUKAX PAJAHOIOKAIMOHHBIX
CHUMKOB U MIPOAYKIIUY MOTy4aeMOM Ha UX OCHOBE

YMeTh:
[1K-4.1/Ym1 O60cHOBBIBAaTH IPOLIECCHI U
MOCJIEZI0BATEIbHOCTh TOTYUYEHHSI POIYKIIMH Ha OCHOBE
PJI naHHEbIX.

MK TIK-4.2 BbInoyiHseT TEXHOIOTUYECKUE OTEPaLUU 110
aHaJM3Y, MOATOTOBKE U MPEIOCTaBICHUIO HH(DOpMALIUN

3HarTh:
[1K-4.2/3u1 Onepanuu u npoueccsl 00padoTKu
PAAMONOKAIIMOHHBIX TAHHBIX, TOJIy9aeMbIX C
PaAMONOKAIIMOHHBIX KOCMUYECKUX CHUCTEM,
uHTephepoMeTprUIecKIe KOMIUIEKTHI TAHHBIX, IOJTYYCHUS
UPOBBIX MoJIeIel penbeda Mo pe3yabraTaM ChbeMKH B
paaroananazoHe u opToPoTOn300paKEHI MECTHOCTH Ha
ocHoBe PJI nanHbIX;

YMerTsb:
[1K-4.2/Ym1 Bocnipou3BoauTh MOCIEA0BATEILHOCTh
JeHCTBHI B X07ie 00paboTku paznuyHbix BuoB PJIU ¢
LENbI0 MOTy4YeHHs HU(PPOBBIX MOAEIEH,
opToOTON300PAKEHNUN U TEMAaTHIECKUX MTPOAYKTOB HA
PJI nzo6pakeHusx

[Toporossiii

MK TIK-4.1 BolnosnHseT TEXHOIOTUYECKUE OTepaliuii 1Mo
cOopy, cucreMaruzanuu HHpopMau

3HaTh:
[1K-4.1/3u1 CoBpeMeHHBIX CUCTEMAaX PaIuOIOKAITUOHHON
CHEMKH, AJITOPUTMaX 00pabOTKH paJloIOKALIMOHHOM
UH(POPMAIIUH, O XapaKTePUCTUKAX PaJNOIOKALIMOHHBIX
CHHMKOB U IIPOIYKIIMU NOTY4aeMOM Ha UX OCHOBE




MK TIK-4.2 BbInoyiHsSeT TEXHOIOTUYECKUE OTEPaLIUU 110
aHaJM3Y, MMOATOTOBKE U MPEIOCTaBICHUIO HH(DOpMALIUN

3HaTh:
[1K-4.2/3u1 Onepanuu u npoueccsl 00padoTKu
PaZMOIOKAMOHHBIX TAaHHBIX, TOTYYaEMBIX C
PaZMOIOKAMOHHBIX KOCMHUUECKUX CUCTEM,
UHTEPPEPOMETPUUECKUE KOMIUIEKTHI JaHHBIX, TTOIy4YEHUS
UQPOBBIX MoJIeIel penbeda Mo pe3yabraTaM ChbeMKH B
paauoauanazoHe u opropoTon300paKeHUH MECTHOCTH Ha
ocHope PJI gaHHEBIX;

[1K-16 Cnocoben
paspabarbiBaTh
MIPOEKTHI CO3aHUS
(hoTOrpaMMeETPUIECKO
W pOAYyKIUHU

IToBbITIEHHBIH

NJIK ITK-16.1 Pa3zpabarbiBaeT mpOEKTHI CO3aHUS
dororpamMmmeTprudeCcKor MPOAYKLINN

3HaTh:
[1K-16.1/3u1 ITpuHIUIBI TOCTPOEHUS U
(bYHKIIMOHUPOBAHUS SJIEKTPOHHBIX U
OINTUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM
JTUCTAHIIMOHHOTO 30HANPOBAHUS 3eMIIH

YMerTsb:
[1K-16.1/YMm1 AHanu3upoBaTh COCTOSSHUE U TTEPCIIEKTUBBI
pazsutus O2C /133

Bnanets:
[1K-16.1/HB1 HaBbikaMu 1TOMCKa 1 U3BJICUCHUS HYKHOU
uH(OpMaIHU 0 pa3padOTKe ONMTUKO-ICKTPOHHBIX
npuOOPOB M KOMIIEKCOB IUCTAHIIMOHHOTO 30HIMPOBAHUS
3eMJu B a1alITUPOBAHHBIX UCTOUHUKAX PA3IMYHOTO THUIIA

BbazoBrrit

NJIK TTK-16.1 Pa3zpabarbiBaeT mpOEKTHI CO3aHUS
doTorpamMmmeTprudecKon IPOAYKLINN

3HaTh:
[1K-16.1/3u1 ITpuHIUIIBI TOCTPOEHUS U
(bYHKIIMOHUPOBAHUS SJIEKTPOHHBIX U
OINTUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM
JTUCTAHIIMOHHOTO 30HANPOBAHUS 3eMIIH

YMerTsb:
[1K-16.1/YMm1 AHanu3upoBaTh COCTOSHUE U TTEPCIIEKTUBBI
pazsutus O2C /133

[Toporossiii

MK ITK-16.1 Pa3pabarbiBacT MPOEKTHI CO3IAHUS
doTorpaMmMeTpudIeCKON IPOAYKIIUU

3HaTh:
[1K-16.1/3u1 IIpuHIMITEI TOCTPOCHUS U
(YHKIIMOHUPOBAHUS HIIEKTPOHHBIX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM
JUCTAaHIIMOHHOTO 30HAMPOBaHMS 3eMIIH

3. [IIxajga oneHuBaHUA

[Ouenka VKpI/ITCpI/II/I ouieHuBaHuA (nepeueHs chopmupoBanubix MJIK/3YB)




OTIn4HO

[TK-4.1 BeImonHSEeT TEXHOIOTHUECKIE Onepanuii mo coopy,
cucTeMaru3aluuu HHpopMauu
[1K-4.1/3u1 CoBpeMeHHBIX CUCTEMAaX PaJNOIOKAIMOHHONW ChEMKH, AJITOPUTMAaxX
00pabOTKH paHOIIOKAIIMOHHON HH(OpMAIIMU, O XapaKTEPUCTUKAX
PaAMONIOKAlMOHHBIX CHUMKOB M NMIPOAYKIIMH [10JIy4aeMOil Ha UX OCHOBE
[TK-4.1/¥Ym1 O60CHOBBIBATH MPOIIECCHI U TIOCIEN0BATEILHOCTD ITOTYICHUS
MpOAyKIMHU Ha ocHOBE PJI naHHBIX.
[1K-4.1/HB1 Drans! u yposau o0padotku PJIN

I1K-16.1 Pa3pabarbiBaeT MpOEKTHI CO3AaHUs (POTOrpaMMETPUIECKON
IPOAYKLUU
[IK-16.1/3u1 IIpuHuuIel mocTpoeHus U (PyHKIIMOHUPOBAHUS SJICKTPOHHBIX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M CUCTEM JAUCTAHIIMOHHOTO 30HAUPOBAHUS
3emnn
[IK-16.1/YMm1 AnanusupoBarb coctosHue u nepcnekTusbl pazsutus OOC /133
[1K-16.1/HB1 HaBbikamu OMCKa ¥ U3BJICYCHHUS HYKHON HH(OpMAIK 1O
pa3paboTKe ONTHKO-JIEKTPOHHBIX TPUOOPOB U KOMILJICKCOB AUCTAHIIMOHHOTO
30HAUPOBaHUS 3€MIIM B aJalTUPOBAHHBIX NCTOYHUKAX Pa3IMYHOIO THUIIA

[1K-4.2 BpInosHsSIEeT TEXHOIOTHYECKUE OTIEpaIlMH M0 aHAJIU3Y, TOATOTOBKE
U TIPEJ0CTaBIECHUIO HH(POpMAITUT
[1K-4.2/3u1 Oneparuu u mporecchl 00pabOTKH paIMOIOKAIIMOHHBIX TaHHBIX,
MOJyYaeMBIX C PAAHOIOKAMOHHBIX KOCMUYECKUX CHUCTEM,
uHTepdhepoMeTpruuecKre KOMIUIEKThI TaHHBIX, MOIy4YeHHs HU(POBBIX MOAETEH
penbeda 1mo pe3ynbraraM ChbeMKH B PaJHoANana3oHe u opTodoTon300pakeHi
MecTHOCTH Ha ocHOBe PJI maHHBIX;
[1K-4.2/YMm1 Bocripon3BoauTh MoCaeA0BaTeILHOCTD ACHCTBUN B X0 00paboTKH
paznmuunbix Bu0B PJIN ¢ niensio nmomyyeHust mudpoBbIX MOAEIIEH,
opTohOTON300pAKEHUN U TEMAaTHIECKUX TPOAYKTOB Ha PJI n3o0pakeHmsx
[1K-4.2/HB1 IlepBuuHoii ((popMupoBaHHe paaruoIOKaAIIMOHHON roJI0OTpaMMBbI 1
CHHTE3UPOBaHNE U300pPaKECHHS ), CTAaHIaPTHOM (TTOJTyIeHHE
reopedepeliipoBaHHOTO, FEOKOJJUPOBAHHOTO U OPTOPEKTUPHUIIMPOBAHHOTO
M300pakeHus ) U BBICOKOYypoBHEBoW 00pabotku PJIU (moctpoenune LIMP mo
PaAMONOKAMOHHBIM JIaHHBIM, CO3[JaHHE OPTO(OTOIIIAHOB U IIUGPOBBIX MOJIENIEH
MECTHOCTH Ha 0CHOBE pe3yabratoB PJIC)

Xopouio

[1K-4.1 BeimonHseT TEXHOIOTHYECKHUE OTepaluii mo coopy,
CUCTeMaTu3aluu nHpOpMaIuu
[1K-4.1/3u1 CoBpeMeHHBIX CUCTEMAaX PAIHUOIOKAIIMOHHON ChEMKH, aITOPUTMAX
00paboTKH paIMOJIOKAIIMOHHON HH(OPMAIINH, O XapaKTePUCTHUKAX
PaAMONIOKAMOHHBIX CHUMKOB U MPOAYKIIMH MOJTy4aeMOil Ha UX OCHOBE
[TK-4.1/Ym1 O60CHOBBIBAaTH IPOIIECCHI U MTOCIIEIOBATEIHLHOCTD TOTYyICHHS
poayKiuu Ha ocHoBe PJI maHHBIX.

[1K-16.1 Pa3pabareiBacT mpoeKThl co3aanus (OTOrpaMMETPHICCKON
MPOAYKLNU
[1K-16.1/3u1 ITpuHIMIBE MOCTpoeHUS U HYHKIIMOHUPOBAHUS IIEKTPOHHBIX U
OIITHUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM TUCTAHIIMOHHOTO 30HIUPOBAHUS
3emiu
[1K-16.1/YMm1 Ananu3upoBaTh COCTOSIHHE U nepcrieKTuBhI pa3sutus OOC 133




[1K-4.2 BbINOIHAET TEXHOIOTMYECKUE ONIEPALIMY IO aHATIU3Y, IOATOTOBKE
U MIPEIOCTABICHUIO HH(POPMALIUU
[TK-4.2/311 Onepanuuu 1 mporecchl 00paboTKU PaTuOTOKAIIMOHHBIX JaAHHBIX,
MOJTYYaeMBIX C PaIMOJIOKAIIMOHHBIX KOCMHUECKUX CUCTEM,
UHTEPPEPOMETPUYECKUE KOMIUIEKTHI TAaHHBIX, TOIy4YeHUs HU(POBBIX MOAETeH
penbeda mo pe3yabraTaM CheMKH B PauoAnana3zoHe 1 opTohoTon300paxeHuit
MECTHOCTU Ha ocHOBe PJI maHHBIX;
[TK-4.2/¥YM1 Bocnpon3BoauTh MOCIEA0BATEILHOCTE ICUCTBUN B X0/Ie 00pabOTKH
pa3imuunbIX BunoB PJIU ¢ nienbio nomydenus: mudpoBhIX Mojemne,
opTodoTon300pakeHN U TeMaTHYeCKuX MpoaykToB Ha PJI n3o0paxeHusx

VYnosnerBopure
JIBHO

[TK-4.1 BeImonHSET TEXHOIOTHUECKHE Onepanuii mo coopy,
cucTeMaTu3aluuu HHpopMauu
[1K-4.1/3u1 CoBpeMeHHBIX CUCTEMAaX PaJNOIOKAIMOHHONW ChEMKH, AJITOPUTMAax
00pabOTKH paHoIIOKAIIMOHHON HH(OpMAIIMHY, O XapaKTePUCTUKAX
PaZMOIOKALIMOHHBIX CHUMKOB U MPOJYKIIMH TOJIy4aeMOl Ha UX OCHOBE

I1K-16.1 Pa3pabarbiBaeT MpOEKTHI cO3AaHUS (POTOrPaMMETPUIECKON
POIYKIUU
[IK-16.1/3u1 IIpuHuuIe! mocTpoeHus U (PyHKIIMOHUPOBAHUS SJICKTPOHHBIX U
OTITUKO-3JIEKTPOHHBIX MPUOOPOB M CUCTEM JAUCTAHIIMOHHOTO 30HAUPOBAHUS
3emun

[1K-4.2 BbInOIHAET TEXHOIOTMYECKUE ONEPALIMY IO aHATIU3Y, IOATOTOBKE
U MIPEIOCTABICHUIO HH(POPMALIUU
[TK-4.2/311 Onepanmu 1 mporeccsl 00paboTKU PaIuOIOKAIIMOHHBIX JaAHHBIX,
MOJTYYaeMBIX C PaIMOJIOKAIIMOHHBIX KOCMHUECKUX CUCTEM,
UHTEPPEPOMETPUYECKUE KOMIUIEKTHI TAaHHBIX, TOIy4YeHUs HU(POBBIX MOAETeH
penbeda mo pe3yabraTaM CheMKH B PauoAnana3zoHe 1 opTohoTon300paxeHuit
MECTHOCTU Ha ocHOBe PJI maHHBIX;

Heynosne-
TBOPUTCIILHO

Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTATOYHOM YPOBHE

4. KoHTpo/IbHBIC MEPONIPUATHSA MO TUCHHUIINHE

Bun xonTposs

®opma koHTpoIIst/ OLIEHOUHOE CPEICTBO

Texkymuii KOHTPOJIb

[IpakTuyeckas pabora

[TpomexxyTounas 3auer ¢ OLEHKOU
arrecrauus
Buj xoHTpOsIsA/ HCcnOIb3yeMble
Ne HanveHoBanue pasieia KonTpoaupyem OLICHOYHBIE MAaTepPHAJIbI
n/n bie UJIK T . TpoMeKyT.
exymmnn aTTecTanusa
1 |BBenenue [1IK-4.1 [TpakTuueckas padora 3auer ¢
OLICHKOU
2 |IIpuHIUIBI TEOOKOAUPOBAHUS [1IK-4.1 [IK-4.2 |[Ipaktuueckas padora 3auer ¢
pajapHbIX JTaHHBIX I11K-4.4 TIK-16.1 OILICHKOH
3 |UHTepdepomeTpudeckuit [IK-4.2 [IK-4.4 |IIpaktudeckas pabora 3auer ¢
MPOLIECCOp [IK-16.1 OLICHKOM
4 |Cpenctsa ymyumenus, ananu3a u  ([1K-4.2 TIK-4.4  |[IpakTudeckas pabota 3auer ¢
knacuduxanuu PJIN OLIEHKOM
5 |Cpenctsa ananuza PJINM mopckoit  |I11K-4.2 TIK-4.3  |[Ipaktuyeckas pabora 3auer ¢
MMOBEPXHOCTHU [IK-16.1 OLIEHKOM

5. Ilopsaaok nmpoBeeHusI MPOMEKYTOUYHOM aTTeCTAIUMN




[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 c oyeHkou, 8§ 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.

6. OneHoYHbBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS

Pazoen 1. Beeoenue
Konmponupyemvie U/IK: 11K-4.1

Tema 1.1. Obwue ceederus 0 paouoroKayuOHHOM 30HOUPOBAHUU.
dopma KoHTpos1/oLieHoUHOE cpencTBo: [IpakTuueckas padora
Bomnpocsi/3ananus:

1. CoBpeMeHHbIE TPOrpaMMHbIE MakeThl 00padoTku PJI qaHHBIX.

Pazoen 2. Ilpunyunul 2e00K00uposanus padapHvlxX OAHHHIX
Koumponupyemvie H/[K: 11K-4.1 I1IK-4.2 [IK-4.4 [IK-16.1

Tema 2.1. IIpoyeccop 2eoko0uposanus u cmepeo npoyeccop.
dopma KoHTpoIs1/onieHoUHOE cpencTBo: [lpakTuueckas padora
Bomnpocwi/3ananus:
1. Texnonorust o6padotku PJIU B mporieccope reokoanpoBaHHsL.

2. Otpaborka PJIM ¢ wucnonp3zoBanueM (QyHKOM cTepeo mporeccopa. IlocTtpoeHue
nudpoBEIX Mozeel penbeda.

Pazoen 3. Humepgepomempuueckuii npoyeccop
Konmponupyemvie H/IK: 11K-4.2 I[1K-4.4 [IK-16.1

Tema 3.1. HUnmepghepomempuueckuii npoyeccop — nocmpoerue yu@pposvix mooeneli penvepa u
usmepenue oeghopmayuti NOGePXHOCMU



dopma KoHTpos1/oneHoUHOE cpencTBo: [IpakTuueckas padora

Bomnpocsi/3ananus:
1. Uurepdepomerpudeckuii mporeccop. [Tocrpoenne undpoBbix Mozaeneii penbeda.
2. OcHoBbl qudpepeHnnanbHo - HHTEpPepoMeTprUIeCKO 00padoTKH

Pa3zoen 4. Cpeocmea ynyuwienusn, ananusza u knacuguxayuu P/IH
Konmponupyemvie H/IK: I1K-4.2 [IK-4.4

Tema 4.1. Memoovwt ynywwenus, anaruza u kiaccuguxayuu PITH
®opma KoHTpoJIst/oLieHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. O6pabotka PJIM, cocTaBISIONMX MOJHYIO U YACTUIHYIO TOJIIPUMETPUICCKYIO MATPHILY.

Paszoen 5. Cpeocmea ananuza P/IH mopckoit nogepxnocmu
Konmponupyemvie H/IK: 11K-4.2 IIK-4.3 1IK-16.1

Tema 5.1. Ananuz xapaxmepucmuk mMopckou nogepxnocmu Ha PJI cnumkax.
®dopma KoHTpoIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. TexHonorust pacro3HaBaHus HEPTIHBIX MATCH HAa MOPCKOW MToBepXxHOCTH HA PJI cHUMKaX.
O6padoTtka PJIN B mporieccope pacno3HaBaHusi HEPTIHBIX MATEH.

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

8 cemecmp, 3auem c oyenkoii
Konmponupyemvie H/IK: IIK-4.1 I[IK-16.1 IIK-4.2 [IK-4.3 I[IK-4.4
Bomnpocei/3ananus:
1. Ocobennoctu paauonokaimonnoi ceemku (PJI) 3emmm.
2. XapaKkTEepUCTHKHN OTPAXKEHHOTO M3IIy4eHUs PUPOaHBIX 00bekToB B CBY nuanazone.

3. l'eometpus PJI ceemku ¢ PJIC BO CA (PCA).

4. CBs13b pa3pemnaoneil crrocoOHOCTH M0 HAKIIOHHOM M IyTeBOM JabHOCTHU C MapaMeTpaMu
30HIMPYIOIIETO CUTHAJIA U Pa3MEpaMU aHTEHHBI.

5. DddexTsl, 00yCIIOBICHHBIC TEOMETPUCH CHEMKH.
6. Pexxumel PJI chemku
7. IIpyHLIUITBI T€OKOIMPOBAHUS PAIaPHBIX JTaHHBIX

8. IloBpIieHNe pazpemiaronieii cnocoOHoCcTH (IO MyTeBOM M HAKIOHHOW nainbHOCTH PJI
CHUMKOB.

9. CnytHukoBble TpynnupoBku. CoBpeMenHble Kocmuueckue PCA-cuctemsl

10. MeTon ycTOWYHMBBIX OTpaXKAIOLIUX Hap. 3a1a4u pa3BepTKH (Pa3bl U KOHEYHO-PA3HOCTHOTO
oobeauHeHus. I[lpumepbl mpuMeHeHHs IE MOHUTOPHHTA CMEIIEHUH 36MHOM TOBEPXHOCTH.



11. Ipuanuner auddepennuanpaoin PCA-chbemku - uHTEphEpOMETpUH C TOBTOPHBIM
IPO-XO/IOM

12. IToctpoenue LIMP. dakTopsl, onpenensitonne TOUHOCTb.
13. Anroput™msl pa3BEpThIBaHUS HHTEp(EepoMeTpruuecKoil (hazbl.
14. Anroputmsl punsTpanuu $azoBoro uryma.

15. Dransl uaTepepoMeTprudecKoit 00padOTKH.

16. Teomerpusi paaMONOKAIMOHHON  HMHTEp(EpOMETPUUECKOW  CHhEMKH, OCHOBHBIC
COOTHO-IIEHH. Pacuer KOrepeHTHOCTH.

17. Cratuctuueckue cBorctBa PJIN. OrieHka CTaTUCTUYECKUX XapaKTEPUCTHK MPOrpamM-MOu
TEKCTYpHOTO aHaJIH3a.

18. Beinenenue koHTypoB Ha PJIN.

19. Texnonoruss o6pabotku PJIM mporpammoil (uiasTpaliii Ha OCHOBE PA3JIOKEHUS IO
BelBIeT O6azucam.

20. MeTozs! yimy4lieHust BU3yalibHOTO BoctipusaThs PJI cHUMKOB.

21. Ilotok «cwIpbiX naHHbIX». [IpenBapuTenbHas, NEpBUYHAS, BTOPUYHAS W KOMIUICKCHAS
obpabotka manHbBIX. Dopmar SLC. VYpoBHu xoppeknmu u (opmarbl gaHHbIXx RADARSAT-1,
PALSAR KA ALOS, Terra SAR.

22. Maremarudeckass ~ Mojaelb  IHU(PPOBOTO  KOCMHYECKOTO  PaIHOJIOKAIMOHHOTO
n300pake-HuUs.

23. YpoBHU KOPPEKIMH U (GOPMATHI JaHHBIX COBPEMEHHBIX KOCMUYECKHUX cucteM J[33.
24. Paguomerpuueckue uckaxeHus. Criekia-ryM. MeTonbl puiabTpannu creki-myma.
25. I'eomerpudeckue uckaxenus PJIM Bronb nuHUM 1y TH.

26. I'eomerpuueckue uckaxenus PJIM nonepek 1MHUN MyTH.

27. ®yukuuonansHas cxema PCA xocMuueckoro 6a3upoBaHust

28. OOpabotka curHasioB B KocmMuuecknx PCA mpu GopMupoBaHHM paauoiIOKaIlHOHHOTO
M300paKeHHUS.
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