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 17 (beBpaJISI 2023 1.

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
METO/JbI HU®POBOI 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'og Habopa (mpuema Ha obydenwue): 2023

Cpox nosrydeHust 00pa3oBaHuUs: 4 rona

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

Mocksa, 2023
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Pa3padoruukmu:
JlotieHT kadeapbl ASPOKOCMHUYECKUX ChEMOK, K.H. ANTHIHOB A. E.

ITpenonasarens kadenpsl Aspokocmudeckux cbeMok ['pubosa K. C.
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 Teonesnuecknii | [Ipencenarenn [Tomosuen O. B. Paccmotpeno [23.01.2023, Ne 8
(baxysbrer y4EHOTO COBETa
¢axynbTera
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb OCBOEHHUS AUCHUIUIMHBI - (OpMUpOBaHHE MPOPECCHOHANBHBIX KOMIIETEHIIHH,
00eCreYnBaONINX 3HAHUS METOJOB U CPEIACTB PAJHOJIOKAIIMOHHOM CBEMKH M 00pabOTKH
PannoIOKAMOHHONW MH(OPMALIUY JUTs pEIICHUs] HayYHbBIX U MPUKIAIHBIX 3a/1a4, IPOBEICHUS PadoT,
CBSI3aHHBIX C MCCJIEOBAHUSIMH TEPPUTOPUH, TPOESKTUPOBAHUEM M TEMATUYECKUMHU U3bICKAHUSMH.

3amaun U3y4eHus TUCIUILIHHBIL:

- chopMuUpOBaTh MOHATUS O COBPEMEHHBIX CHUCTEMax DPaJUOJOKAIIMOHHOM ChEMKH, ajJropuTMax
00paboTKH pagroiIOKallMOHHONW MH(GOPMAIIUH, O XapaKTePUCTUKAX PAJAHOIOKAIMOHHBIX CHUMKOB U
MPOAYKIIMU MTOTy4aeMOU Ha UX OCHOBE;

- ocBOUTH Tmporecchl o0pabotku crepeomnap PJIC, uHTEepdepoMeTpudecKkne KOMILIEKThI NaHHBIX,
nojy4deHuss LU(POBBIX Mojaenel penbeda MO pe3ynbTaraM ChEMKH B paJdOgUana3oHe |
opTodoTon3zobpakeHuid MecTHOCTH Ha ocHOBe PJI maHHBIX;

- OCHOBUTH HaBbIK NepBuyHON o00paboTku PJIU, moctpoennss [IMP no manneim PJIC, co3manms
opTOo(OTOIUTAHOB M IU(PPOBHIX KAPT MECTHOCTH Ha OCHOBE pe3ynbraToB PJIC.

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

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

[1K-4 CnocoGeH BBINONHATH TEXHOJOTUYECKHE Omepaluu Mo padore ¢ reonH(OpManMOHHBIMH
cHCTEMaMH

[1K-4.1 BeimonHseT TEXHOJIOTHYECKHE OTepaluii mo coopy, cucTeMaTu3anuu nHpopmauu
3Hamo:

[1IK-4.1/3u1 CoBpeMEeHHBIX CHCTEMax paJUOJOKALMOHHOM CBEMKH, aJrOpUTMax
00pabOTKU PaAMOIOKAIMOHHON MH(POPMALINH, O XapaKTEPUCTUKAX PaMOIOKAIIMOHHBIX
CHUMKOB U IIPOAYKIIMY NIOJy4aeMOU Ha UX OCHOBE

Ymemu:

[MK-4.1/¥YM1 OGOCHOBBIBaTh MPOIECCHl U MOCIEAOBATEILHOCTh MOTYUYEHUS MPOAYKIIUU
Ha ocHoBe PJI naHHbIX.

Braoemy:

[1K-4.1/HB1 Dtamnsl u ypoBau ob6padotku PJIN

I1K-4.2 BbINOIHAET TEXHOJIOTUYECKUE ONEPALMH 110 aHAIN3Y, IOATOTOBKE U IPEJOCTABICHUIO
uHpOpMaLUU

3name:

[IK-4.2/301 Omnepani u mpouecchl 00pabOTKH  PaAHONIOKAIMOHHBIX  JTaHHBIX,
MOJyYaeMBIX C DPATUONOKAIIMOHHBIX KOCMHYECKHX CHCTEM, HHTEp(HEepOMETPHUSCKHE
KOMIUJICKTBI TAHHBIX, MOTy4YeHHs TU(POBBIX MOJIENel penbeda 1o pe3yibTaraM CheMKH
B paJroinana3oHe u opTohoTon300pakeHui MecTHOCTH Ha ocHOBE PJI maHHBIX;

Yuems:

[1K-4.2/Ym1 Bocnpous3BoauTh MOCIEAOBATEILHOCTh JIEUCTBUM B XolIe 00paboTKu
pa3IMYHBIX  BHUIOB PJIN C TIeNbl0  TOJMyYeHHUS  UU(PPOBBIX  MOJECICH,
opTohOTON300pAKEHUN U TEMAaTHIECKUX MTPOAYKTOB Ha PJI n3o0pakeHmsx

Brnaoemw:

[1K-4.2/HB1 TlepBuuHoii (hopMHupOBaHHE PAAMOJIOKAIMOHHOW TOJIOTPAMMBI |
CHHTE3UPOBAHUE W300PKEHUS), CTaHAAPTHOHN (TMoirydeHue reopedepernnpoBaHHOTO,
TCOKOIMPOBAHHOTO U OPTOPEKTHU(MHUIIMPOBAHHOTO HM300paKEHUSI) W BBICOKOYPOBHEBOM
obpabotrku PJIM (moctpoenne IIMP mo paanonokanvOHHBIM JTaHHBIM, CO3/IaHUC
opToOTOIIAHOB M IU(PPOBBIX MOJIEIECH MECTHOCTH Ha OCHOBE pe3ynbraToB PJIC)
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[1K-4.3 BbINOdHSET TEXHOJIOIMYECKUE OMNEpalu M0 HMH()OPMAIIMOHHOMY B3aMMOJIEHCTBHUIO,
I10 MOAJEPKKE NPUHATHS YIPABICHUYECKUX PEILICHUIN

3nams:
[1K-4.3/382 CriocoObl BH3yalM3allMd U MHTEPIPETALUU PE3YNbTaTOB PacllO3HABAHUS

00pa3oB Uil MPHUHATUS PELUICHUH B COOTBETCTBYIOIIUX cdepax MpodecCHOHATbHOM
JeSITeTbHOCTH

Ymems:
[1K-4.3/YM2 IlpoBOAMTH HMHTEPHPETALMIO PE3YJAbTATOB paclo3HaBaHMUsA OOpa3oB s

OPUHATHS TPUHATHS PEIICHHH B COOTBETCTBYIOIIMX cdepax NpodeccHoHaTbHON
JeATEIbHOCTH

Braoems:

[MIK-4.3/HB3 MetonamMu BH3yadH3alliil MPOCTPAHCTBEHHBIX NAHHBIX IS MOJICPKKU
MPUHSATHUS YIPABICHUYECKUX PELICHUN

[1K-4.4 BpIoOmHSET TEXHOJOTHYECKHE OIMEpalui IO MOIJACPXKaHUI PabOTOCIOCOOHOCTH
reoMH(pOPMAIIIOHHBIX CUCTEM U MX KapTorpapuuecKux MoJCUCTeM

3uameo:

[IK-4.4/351 OcHOBHBIE BUIBI W CHOCOOBI JAWCTAHIIMOHHOTO 30HAWPOBAHUA U
XapaKTePUCTUKHU (POPMHUPYEMBIX C UX MMOMOIIBIO CHUMKOB U M300pakeHni

Yuems:

[1K-4.4/YM2 OcymiecTBasTh 3arpy3ky M o0OpabOTKy MaHHBIX B aBTOMAaTH3MPOBAHHBIX
cucTeMax pacro3HaBaHUs

Braoems:

[1K-4.4/HB2 HaBblkamu pabOThI ¢ aBTOMAaTH3UPOBAHHBIMU CUCTEMaMH PacliO3HaBaHUS
[TK-16 Criocoben pa3pabaTeiBaTh MPOEKTHI CO3MaHMsI (OTOTPaMMETPUUECKON TTPOAYKITUN

[TK-16.1 Pa3pabarbiBaeT mpoeKThl co3aaHust (HOTOrpaMMETPUIECKON MPOTYKITUH
3namo:
[IK-16.1/3u1 Ilpunnmnel nocTpoeHHs U (QYHKIMOHUPOBAHUS 3JIEKTPOHHBIX U
OTITUKO-3JICKTPOHHBIX MPUOOPOB U CUCTEM TUCTAHITMOHHOTO 30HIUPOBAHUS 3eMITU
Ymemns:
[1K-16.1/YMm1 Ananu3upoBaTh COCTOSIHHE U nepcrieKTuBhI pa3sutust OOC 133
Braoems:
[1K-16.1/HB1 HaBbikamu mowcka W W3BJICYCHHS HYXHOM WH(MOpPMAIMHU MO pa3paboTKe

OIITHKO-3JICKTPOHHBIX HpI/I60pOB N KOMIIJICKCOB JUCTAHIIMOHHOI'O 30HANPOBAHUSA Semin
B aJalITUPOBAHHBIX UCTOYHHKAX PA3JIMYHOTO THUIIA

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrummmaa (moxmyns)  B1.B.04.JIB.03.01  «PammonokannoHHass CbheMKa»  OTHOCHUTCS K
bopMmupyemoil yyacTHUKaMH 00pa30BaTeIbHBIX OTHOLICHHUM YacTu 00pa3oBaTelbHON MpOrpaMmbl U
n3ydJaeTcs B cemecTpe(ax): 8.

B nmpomecce wu3ydeHMss AMCHMIUIMHBI CTYIAEHT TOTOBUTCS K PEIICHMIO THUIOB  3aaad
npodecCHOHAIBHOW  AedaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIJIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI
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5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOYHOM aTTECTAIMH HE YKa3bIBAIOTCS)

Ne 000006048

-
< )
w 5 CE % =
= = O g E =
< = < 5 = 5
El 2| =282
= | 2|8 |22¢8
HaumeHnoBanue paszena, TeMbl o 2 2 |2 S ;’
2 [~ 3] a 9 S -
=4 Q = = © < =2
|2 |5 |22
S| E| 2 |BEEz
°c | E|E |2 |E8Es
s | 2| 2|2 |EE25
Q [5) o < E 3 8 a,
m | B |E |0 |BESdaE
Pa3nen 1. Beenenue 6 2 2 2| IIK-4.1
Tema 1.1. OGmmume cBeaeHUS O 6 2 2 2
PaMOIOKAITMOHHOM
30HANPOBAHHH.
Pasnen 2. lIpuHuunsl 31 3 8| 20| IIK-4.1
re00KOIAMPOBAHMS PaJapHbIX [1K-4.2
JAHHBIX [1K-4.4
Tema 2.1. TIpoueccop 31| 3| 8| 20| lK-l6.1
T€OKOIUPOBAHUS U CTEPEO
IIPOLIECCOP.
Paznen 3. 29 3 6| 20| IIK-4.2
Nurepdepomerpuyecknii [1K-4.4
npoueccop [1K-16.1
Tema 3.1. 29 3 6 20
Wutepdepomerpuueckuit
IIpoLEeCCOp — MOCTPOECHUE
UPOBBIX MoJieNel penbeda u
u3Mepenue nedpopmanuit
MTOBEPXHOCTH
Pasznen 4. CpencrBa yiay4dimienus,| 29 3 6| 20| IIK-4.2
aHaju3a u kiacupukauuu PJINU [1K-4.4
Tema 4.1. Meroasl yay4iieHus, 29 3 6| 20
aHanm3a u knaccudukanuu PJIN
Pasnen 5. CpencrBa ananusa 13 1 2| 10| IIK-4.2
PJIN mopckoii MOBEPpXHOCTH I1K-4.3
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Tema 5.1. Ananus xapakrepuctuk | 13| 1| 2| 10| [IK-16.1
MOPCKOU IoBepxHocTH Ha PJI
CHUMEKaX.

Hroro 108 12| 24| 72

5.2. Conep:kanue pa3aesioB, TeM JUCHHUILUIMH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. Beeoenue

Tema 1.1. Obwue ceederust 0 paouoroOKAYUOHHOM 30HOUPOBAHUL.

[TpuHIMOBL  pagHoNIOKalIMOHHOTO  30HAMpoBaHUsA. OcobOeHHoct  QopmupoBanus PJIIM B
kocmuueckux PCA. Pexumbl chéMku PCA. OcHOBHbIE CBOHCTBA palapHBIX H300paKCHU.
Xapakrepuctuku kadectBa PJIM. ®opmarbl naHHbIX. THIOBBIE CXeMbl 0OOpabOTKH JaHHBIX
kocmuyeckux PCA. Drtambl u ypoBHH 00paboTKu. CHHTE3 paauoiIOKAIIMOHHBIX M300pakeHUH U3
panuoronorpaMM. THmoOBbIe cxeMbl 00paboTku gaHHBIX Kocmuueckux PCA. OcobenHoctu
obpabotku ganHbix PCA g pa3nuyHbIX peXUMOB ChEMKH. (OCHOBHBIE MPUIIOKEHHS
PaaAMOJIOKALIMOHHBIX JaHHBIX.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Pazoen 2. Ilpunyunut 2e00k00uposanus padapHvlxX OAHHHIX

Tema 2.1. IIpoyeccop 2eokooupoeanus u cmepeo npoyeccop.

[IpuHIMIIBI TEOKOMMPOBAaHUS paJapHbIX MAaHHBIX. leopedepeHIpoBaHUE, TE€OKOAUPOBAHHE U
opropektudukanus PJI caumkoB. Texnonoruss obpabotrku PJIM B mporeccope reokoaupoBaHMs.
CocraB u ¢yHKIUU Tporeccopa reokoAaupoBaHus. TpeOoBaHMsS K BXOAHBIM M BCIOMOTaTENIbHBIM
naHHbIM.  [IpuHIUOBI ~ paguoNoOKanMOHHONW  crepeockonmuu. OcobeHHOCTH  (OPMUPOBAHUS
paauoNOKallMOHHBIX — cTepeonap. Crepeo  mpoueccop  pajMOIOKAIMOHHBIX — HM300pa)KeHHM.
TpeboBanusi Kk BXOHHBIM cTepeomnapaMm. Otanbl (GopmupoBanus [IMP mo PJI crepeomaHHBIM.
OcoOenHocTy pabOTHI M HACTPOWKA MapaMeTPOB aBTOMATUYECKOTO KOPPEIsATOpa.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[IpakTuueckas pabora

Pa3zoen 3. Humepgepomempuueckuit npoyeccop

Tema 3.1. Uumepgpepomempuueckuii npoyeccop — nocmpoenue yugposvlx mooeneu penvepa u
usmepeHue oeghopmayuti nogepxHocmu

Ne 000006048 Crpanura 7 u3 13



Teopetnueckue ocHOBBI HHTEpPepomeTpruueckoit 00padoTku cHuMkoB PCA. Hasnaduenue, coctas u
OPUHIUNB (YHKIMOHUPOBAHHUS MHTEP(EpOMETpUIecKoro mporeccopa. TeXHOIOTHsI U OCHOBHBIC
sTanbl (GopMUpOBaHUS IM(PPOBBIX Mojenel penabeda HHTEPPEPOMETPUUECKHM IPOLIECCOPOM.
TpeOGoBanust K BXOAHBIM AaHHBIM. OcoOeHHOCTH 00pabOTKHM Ha pa3IMYHBIX ATanax (OpMHUPOBAHUS
I[IMP. Texunonorust copmenienusi PJI cauMkoB. MeToabl KOMIIeHcaluu Ha0era ¢a3bl 0 Ha3eMHOM
naneHOCTH.  OCOOEHHOCTHM  anropuTMOB  pa3BEPTKUM  ¢a3pl.  TeopeTuyeckue  OCHOBBI
middepennnanbHo-uHTEpHEepoMeTpuueckoii  00paboTku. TexXHONIOTHs Y OCHOBHBIE  3Talbl
¢dopmupoBaHus  IUPPOBBIX  MaTPHUIl  CMEIICHUS  MOBEPXHOCTH  HMHTEp(HEepOMETPUUECKUM
nporeccopom. TpeGoBaHus K BXOJHBIM JaHHBIM. OCOOCHHOCTH 00pabOTKM Ha pa3IMYHBIX dTanax
¢dopmuposanust LIMP.
Texymuii KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

Pazoen 4. Cpeocmea ynyuwenusn, ananusa u knacuguxayuu P/TH

Tema 4.1. Memoowl ynyuwwenus, anaiusa u kiaccugpuxayuu PJIIH

Mertonsl ynydmienus: BuzyaiabHoro BocupusaTus PJI caumioB. TeopeTtndeckre 0CHOBBI (DHIIBTpaIiuu
PJIN. Ha3naueHune W coOCTaB MPOTPAMMHBIX CPEACTB YIYUIICHUS HW300pakeHUM. TexXHOIOTHs
obpabotku PJIM mporpamMmoii HU3KOYACTOTHOW (uiIbTpanud. TEXHONOTHUS W TMPOTPAMMHBIC
cpenctBa o6pabotku PJIM mporpammoit (uibTpariuu Ha OCHOBE pa3JIOKECHHsI IO BEHBIICT.
Brinenenue xoutypoB Ha PJIM. Ocobennoctu 06padotku PJIM mporpammoii BbizieIeHUST KOHTYPOB.
Craructuueckue cBoiicTBa PJIM. OneHka craTucTuuecKkux XapakTepuctuk ¢pparmenToB PJI-cHuMkoB
nmporpamMMoi TekcTypHoro aHanm3a. Kmaccudukarnus snementoB paspemenus PJIM. IIporpamma
KJaccupUKaluu IO METOAY MHMHHMMAJIBHOTO pAcCTOSHUS, TPeOOBaHUS K BXOAHBIM JaHHBIM,
anroput™bl 00paboTku. OOpaboTka MHOTomospu3annoHHbIX PJI m300pakenwmii. Ha3znauenwe u
GYHKIMM TIOJNSIPUMETPUYECKOro Mpoleccopa. TpeboBaHus K BXOAHBIM JaHHBIM. OcoOeHHOCTH
pPa3IMYHBIX ATANoB ToJisspuMeTpudeckoit oopadotku PJIM. Mcmonws3oBanue (GyHKIHA mporpamMm
¢unprpanmu  PJIM, TekcrtypHoro ananm3za, kinaccupuxaruu. OOpabotrka PJIM, cocraBmsrommx
MOJIHYIO ¥ YACTHUUYHYIO TOJISPUMETPUUECKYIO MaTPHILY.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padota

Paszoen 5. Cpeocmea ananuza P/IH mopckoit nogepxnocmu

Tema 5.1. Ananuz xapaxmepucmuk mopckou nogepxnocmu Ha PJI cnumkax.

AHanu3 XapakTEepUCTUK MOpCcKod mnoBepxHocTu Ha PJI cHuMmkax. TexHonorus pacno3HaBaHHS
HEe(PTIHBIX MATEH Ha Mopckod moepxHocTH Ha PJI cammikax. OOpaborka PJIM B mpormeccope
pacrio3HaBaHus He(QTAHBIX MATeH. OCHOBHBIE STambl OOPa0OTKH, peaTn30BaHHBIC AaITOPUTMBI,
TpeOOBaHMUS K BXOJHBIM JTaHHBIM.

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora

6. ITopsinok nmpoBegeHUs MPOMEKYTOUHOM 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 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.

7. OneHOYHbIC MaTepPHAJIbI TEKYLEr0 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
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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.

8. OueHo4YHBIC 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.
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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.

9. MatepuaJIbHO-TEXHHUYECKOE H Y4eOHO-MeTOANMYeCKoe ofecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEIbLHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa
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1. bakynes I1.A. Pannonokanuonnsie cuctemsl: JIabopaTopHbIii MpakTUKyM. Y4eO. mocodue Juist
ctynenToB crierl. "Pagnosnekrponnsie cuctemsl” / [1.A. bakynes, A.A. CocHOBCKui. - 3naTenscTBO
Panuorexnuka, 2007. - 160 - 5-88070-105-0. - TekcT: HENOCPEICTBEHHBIH.

2. KongparenkoB [.C. PamuoBuaenue. PaamoioKallmOHHBIE CHUCTEMBI JAUCTAHIIMOHHOTO
3oHaUpoBaHus 3emsn. YdueOHoe mocobue it By3oB / I.C. Konaparenkor, A.IO. ®poinos;
Kongparenkos I.C., @posioB A.1O. ; [Tox pexn. I.C. Konaparenkosa. - M3narenscTBo Pagnorexuuka,
2005. - 368c - 5-88070-071-2. - TeKkcT: HENMOCPECTBEHHBIH.

Jlononnumenvuas numepamypa

1. Jopocunckuii JI. I. OCHOBBI TEOpUM TPUHATHS PEUICHUN M €€ MPUMEHEHHE JJIs1 ONTUMAJIBHOM
o0pabotku curnanoB B PCA: yueO6Hoe mocooue / JI. I. Jlopocunckuii, H. B. TlamynoBckas; mon
penakiuerr B. H. KpymioBa. - OCHOBBI TE€OpUM NPHUHATHS PEIICHUW W €€ NPUMEHEHHE s
ontuManbHOM o0paboTku curHanmoB B PCA - ExkarepunOypr: W3marenbcTBO YpasbCKOTO
yHuBepcutera, 2018. - 204 c. - 978-5-7996-2483-5. - Tekcr: snexrponnsiii // IPR SMART: [caiiT]. -
URL: https://www.iprbookshop.ru/106753.html - Pexxum noctyna: mo moamucke

2. llnenct B. A. PaanonokanmoHHBIE CHCTEMBl W KOMIUIEKCHI: ydeOHuk / B. A. Illmencr. -
Pagnonoxannonnsie cuctembl M koMmiiekebl - Cankr-IlerepOypr: Cankr-IletepOyprekuii ropHblit
yausepcuret, 2016. - 399 c. - 978-5-94211-776-4. - Tekct: snextponsslii / IPR SMART: [caiiT]. -
URL: https://www.iprbookshop.ru/78141.html - Pexum mocTyma: mo moamucke

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

IIpogheccuonanvruvie 6azvi Oanuvix
He ucnonb3yrores.

Pecypcor « Unmeprem»
1. https://racurs.ru/ - DUPMA «PAKYPC»

9.3. IIporpamMHoe oGecnieyeHne U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00Pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMDbL)

1. QGIS;
2. PHOTOMOD Radar;

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)
He ucnonb3zyercs.

9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

KoMnproTepHslii Ki1acce
ABTtomaruzupoBaHHoe pabouee mecto (APM) - 16 mT.
WHTepakTuBHAs MaHENb - 2 MIT.
Mono610K - 16 mT.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOTYJIs1)

C HCJIBIO YCIICITHOIO OCBOCHUA JAHHOTO NMPEAMETAa CTYACHTY HCOGXO,Z[I/IMO BBIINIOJHATH JOMAIIIHUEC
pa60TBI M0 YKa3aHHBIM IMPpENoAaBaTCIIAIM TEMaM U NPCACTABJICHHBIM Ha 3aHATHUAX MaTCpUaJiaM. I[JUI
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Oolee  yCHEIIHOTO  BBIMOJHEHUS  pabOThl  CTYIEHTY  Mpeajaraercsi  HCIOJb30BaHUE
y4eOHO-METOJUUYECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKa3aHHOH TeMe.

CaMmocTtosTenbHast paboTa CTyJICHTOB ONHCHIBACTCS U PETYIUPYETCS:
- MeronnyeckuMu peKOMEHIAUSIMU IO JUCIUILTUHE;
- MeronnyeckuMu PpEKOMEHJAIMSAMHU IO OpPraHU3alMl CaMOCTOSATENIbHONM pabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOMUMOCTH OOYUYCHHS CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMHU
3M0OPOBBSl  AyJAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBI HM3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUWi, BHAECO- M  aAyJUOMATEPUATIOB B  JJIEKTPOHHOU
nHpopmamonHo-oOpazoBarenbHoi cpene (QUOC) ynuBepcurera. MHAMBHIyadbHBIC 3adaHUSA
MOAOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX JOCTYIMHOCTH Jii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI JJII WHBAITUAOB U JUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThiBaeTCs MHANBUAYATHHO C YI€TOM 0COOCHHOCTEH NMCHUXO()U3NIECKOTO pa3BUTHS,
WHIAVBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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