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®OI'OC BO no nanpasnenuto noarotoBku 21.03.03 T'eome3us W AUCTAHIMOHHOE 30HAMPOBAHUE,
YTBEPKJACHHOTO MpukazoM Munooprayku ot 12.08.2020 Ne 972

ComnacoBaHue U yTBEPKACHUE
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JIALIO (Ipu HaNMUYUN)
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1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

OIIK-3 CriocobeH moHUMAaTh MPUHITUITEI PaOOThI COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHH H
MCIIOIB30BaTh UX JUJIS pelIeHHs 3a/1a4 podeccuoHaNbHON AeITeIbHOCTH

OIIK-3.1 aer oueHKy HEOOXOIMMOCTH KOPPEKTHPOBKH WM YCTPaHEHHs TPaJULUOHHBIX

MIOJXOJ0B MPHU MPOEKTUPOBAHNHU TEXHOJIOTUYECKUX ITPOLIECCOB
3namo:
OIIK-3.1/3u1 TpaguuuMoHHBIE TOAXOABI K MPOEKTUPOBAHUIO TEXHOJIOTHYECKHX
IIPOLIECCOB B BBICILIEHN I€0E3UN
OIIK-3.1/312 KumtoueBbie moxkazarenu (KPI), mo KOTOpbIM OIIEHHMBAeTCs YyCIHEIIHOCTb
nporecca (BpeMsi, CTOUMOCTb, PECYPCOEMKOCTb, PUCKH)
OIIK-3.1/383 TpaavuMOHHBIE TOAXOABl K MPOEKTUPOBAHUIO TEXHOJIOTHYECKHX
IPOIIECCOB B a3p0(OTOCHEMKE
Ymemo:
OIIK-3.1/¥Ym1 AnanusupoBath 3PGEKTUBHOCTh TPATUIIHOHHBIX IMOAXOJOB U BBISBIATH
city4au, TpeOyrolre uX KOPPEeKTUPOBKU MIIH YCTPaHEHUS
OIIK-3.1/¥YM2 BoisiBisate Hed)PEKTUBHOCTh WM  W30BITOYHOCTh  TPATUITMOHHBIX
penieHnii Ha OCHOBE OOBEKTHBHBIX MaHHBIX J[33 (Hampumep, aHaIM3 JOTUCTHYECKHUX
MapIIpyTOB, MOHUTOPUHT MOTEPH MPH YpOKae)
Braoemy:
OIIK-3.1/HBl MeronamMmu aHanw3a W KPUTEPHSIMHU IS OICHKH II€JI€CO00Pa3HOCTH
OPUMEHEHUS TPAaJWLMOHHBIX WM HOBBIX TMOJAXOJOB TMpPU  MPOEKTUPOBAHUU
TEXHOJIOTUYECKUX MPOIIECCOB
OIIK-3.1/HB2 HaBsikamu comnoctaBieHus 3((GeKTUBHOCTH "Kak ecTh" (Ha OCHOBE
PETPOCIIEKTUBHBIX JaHHBIX) U "KaK MOXeET ObITh" (Ha OCHOBE MOJICITHPOBAHHS )

OIIK-3.2 Ompenensier Ha NPOoECCHOHAIBHOM YPOBHE OCOOEHHOCTH paboThl pa3IMYHBIX
THUIIOB o0opynoBaHus, MH(POPMALIMOHHBIX TEXHOJIOTHiA u MPUKIIAIHBIX
annapaTrHO-IMPOTrPAMMHBIX CPEJICTB U BBISBIISICT HEAOCTATKH UX B paboTre

3uamo:

OIIK-3.2/3u1 IpunHiunel paboThl, TEXHUYECKUE XAPAKTEPUCTHKUA M (DyHKIIMOHAIBHBIE
BO3MOYKHOCTH Pa3JIMYHBIX THUIIOB TI'€OJe3UYECKOro 000pyaoBaHMs, HHPOPMALMOHHBIX
TEXHOJIOTMA M TPUKIAIHBIX anlapaTHO-IPOTPAMMHBIX CPEJICTB, HCIOIb3YEMbIX B
BEICIIIEH T€ONIE3UN

OIIK-3.2/382 [Ilpuniumnbel pabOThl W TEXHUYECKUE XaPAaKTCPUCTUKH KITFOUYEBBIX
KOMITIOHEHTOB: THUIIOB CITyTHUKOBBIX IIaTQOpM, BHIOB CHEMOYHOW ammapaTypbl
(onrrrueckoit, PJIC, runepcnekTpaibHON ), HA3eMHOW TPUEMHOM ammapaTtyphl
OIIK-3.2/3u3 [IpuHuunsl paboThl, TEXHUYECKUE XaPAKTEPUCTUKU U (PYHKIIMOHAJIbHBIC
BO3MOXKHOCTH ~ PA3JMYHBIX  THIOB  a3pO(OTOCBEMOYHOTO M  T€0JE3UUYECKOr0o
o0opynoBaHus, UH(GOPMAITMOHHBIX TEXHOJIOTHUI u MIPUKIIATHBIX
anmnapaTHO-IPOTPAMMHBIX CPEICTB, UCIIOIB3YEMBIX B a3po(oToCcheMKe

Ymemns:

OIIK-3.2/¥YMm1 Anamu3upoBarh pabOTy T€OAe3UUECKOr0 000pYIOBaHUS M MPOTPAMMHBIX
KOMILIEKCOB, BBISIBIISITh U JMATHOCTHUPOBATH HEJOCTATKH B UX (DYHKIIMOHHUPOBaHUHU
OIIK-3.2/¥YM2 Onpenenats UICTOYHUK cOOEB MJIM HETOYHOCTEH: anmnaparHas 9acTh (Irym
CEHcopa), TporpaMMHasi 4acTh (OIMMOKH aJTOPUTMA) HIIM METOIOJIOTHS IPUMEHEHUS
OIIK-3.2/¥YM3 AHanmu3upoBaTh pabOTy CHhEMOYHOTO OOOpPYIOBAaHUS M IMPOTPAMMHBIX
KOMILIEKCOB, BBISIBIISITh U JMATHOCTHUPOBATH HEJOCTATKH B UX (DyHKIIMOHHUPOBaHUHU
Braoemy:



OIIK-3.2/HB1 HaBblkamMu ~ CpaBHUTEIBHOIO  aHaIM3a  pa3JIMYHBIX  TUIIOB
annapaTrHO-IPOTrPaAMMHBIX CPEJICTB

OIIK-3.2/HB2 HaBblkamMu NpPOBENCHHUS KOHTPOJIBHBIX CHEMOK M OOPaOOTKU TECTOBBIX
JTAHHBIXCTOBBIX JAHHBIX JJIS1 BepU(UKAILIMH XapaKTepUCTUK o0opynoBanus u [10
OIIK-3.2/HB3 HaBbikaMu NPOEKTHPOBAHUS a3POPOTOCHEMOYHBIX PabOT Pa3IUYHOrO
Ha3HAYCHUS C SKOHOMUYECKUM 000CHOBAHUEM

OIIK-3.3 JIeMOHCTpUpyeT 3HaHHA O COBPEMEHHBIX TI'eOMH(pOPMALMOHHBIX CHUCTEMAaX,
MH(POPMALMOHHO-TEIIEKOMMYHUKAIIHOHHBIX TEXHOJIOTHIX  MOJCIUPOBAHUU
3nams:
OIIK-3.3/3u]1 TeopeTnueckue OCHOBBI, MPUHUUIBI (HYHKIMOHUPOBAHUS M 00IacTu
NpUMEHEHHUS COBpPEMEHHBIX reoMH(pOPMAITTOHHBIX CHCTEM,
UH(POPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TEXHOJOTHH M METOJ0B MOJICITUPOBAHUS B
reoe31u

OIIK-3.3/312 ®ynkuuoHaibHbIE BO3MOXKHOCTH AeckTomHbiX (QGIS, ArcGIS Pro),
cepBepHbIX (ArcGIS Enterprise, GeoServer) u o6maunsix (Google Earth Engine) 'TIC

OIIK-3.3/383 OcCHOBHBIE TEXHOJOIMYECKHE IPOLECCHl MOMYYCHHUS adPOKOCMHUUECKON

UHPOpMAITIH

Ymemns:

OIIK-3.3/Yml [Ipumensars  coBpemennble  ['MC-texHomoruu, W METOIbI
MaTeMaTH4YEeCKOT0 MOEIMPOBAaHUS ISl pelIeHHs] MPOPECCUOHANBHBIX 33a]a4 B BBICIICH
reoie3uu

OIIK-3.3/¥YM2 Co3naBath KOMIUIEKCHBIE palodHe LENOoYKH, OOBbenuHSIomue coop
nmanHbix J[33, ux obpaborky B ['MC, MomenwpoBaHHE MPOIECCOB W IyOIHKAIHIO
pE3yNbTaToB Yepes BeO-CEePBUCHI

OIIK-3.3/¥YM3 OcymecTBIATh OCHOBHBIC TEXHOJOTHUYECKHE TIPOILECCHl TOTYUYCHUS
A9POKOCMUYECKON TTPO-CTPAaHCTBEHHON MH(MOPMAIIHI

Braoemy:

OIIK-3.3/HB1 IlpakTHuecKuMHU HaBbIKAMH PAaOOTHI C MPOrPAaMMHBIM ObOecreueHueM
COBPEMEHHBIX T€ONH(OPMALIMOHHBIX CHCTEM

OIIK-3.4 JleMOHCTpUpYET 3HaHUs NPOBEACHHUS W3MEPEHUH M HaOmoneHui, oO6paboTku u
NPEICTABICHUS TIOTYYECHHBIX PE3YIbTaTOB ¢ MPUMEHEHHEM MH()OPMAIIMOHHBIX TEXHOJIOTHHA U
MPUKJIAJHBIX alapaTHO-MPOTPAMMHBIX CPEICTB

3uamo:

OIIK-3.4/311 MeToapl W METOIWUKH TIPOBEACHHS BBICOKOTOUHBIX T€OE3UYECKUX
M3MEpPEeHUI W HAOJIONCHHI, a TaK)KE COBPEMEHHBIE MOAXOJbI K 00pabOTKe, aHAN3y H
MPEICTaBICHUIO PE3YIbTATOB C UCIOIb30BaHUEM UH(POPMALIMOHHBIX TEXHOIOTHI
OIIK-3.4/352 OcHOBBI TpPOBEACHHUS W3MEPEHUW U  HAOMIOACHWH (TOYHOCTD,
MOTPEITHOCTh, METOANKH)

Ymemns:

OIIK-3.4/YMm] BBITIONHATh KOMIUIEKC TEOJE3MUYECKUX HW3MEPEHUN, MPOBOAUTH X
MaTeMaTH4eCcKyl0 00pabOTKy ¢ TMOMOIIbIO CIEHHUATU3UPOBAHHOTO IMPOrPAMMHOTIO
obecrieueHus U MPEACTABISTH UTOTOBBIC JJaHHBIE B TpeOyeMbIX hopMaTax

OIIK-3.4/YM2 Pa3pabarbiBaTh MporpamMmy U3MEpPEHUN U HAOMIONEHUH MO KOHKPETHYIO
3aaqay

Braoems:

OIIK-3.4/HBl HaBbikamu pabGOTBl C MPHUKIATHBIM T'€OAE3UYECKUM IPOTrPAMMHBIM
obecrieueHreM nJisi 00paOOTKM M3MEPEHHH, CTAaTHCTHYECKOrO aHalu3a TOYHOCTH
pE3yabTaTOB.

OIIK-3.4/HB2 CranmapraMu OQOpPMIICHHS pE3yIbTAaTOB HU3MEPEHUH M OTYETHBIX
MaTepuaioB



OIIK-3.5 JleMoHCTpHUpYET HaBBIKK cOOpa U 00pabOTKKU MaTepHajoB MHKEHEPHBIX U3bICKaHUH,
Ha3eMHOH M a3POKOCMHUYECKON MPOCTPAHCTBEHHOW HH(POPMALIUU

3nams:

OIIK-3.5/311 Metoabl U TeXHOJIOTUU cOOpa MaTepHalioB WH)KEHEPHBIX M3BICKaHWM, a

TAaKXKe MPUHIUMBI TOMYyYeHHs W TPEeIBAapUTEIbHOM 0O0pabOTKM HAa3eMHOM U
a’pPOKOCMHYECKON MPOCTPAHCTBEHHON MH(POPMAITIH

Ymemu:

OIIK-3.5/YMm] BpInonHsATh KOMIUIEKC paboT 1o cOOpy MOJEBBIX AAHHBIX, 00padaThIBaTh
Marepuasbl ¥ IPOBOJUTH NEPBUYHBIN aHAIN3 HA3eMHBIX U JUCTAHIIMOHHBIX JaHHBIX.
Braoemy:

OIIK-3.5/HB1 TlpakTuyeckuMu HaBBIKAMH pabOTHI ¢ oOoOpymoBaHHWeM s cOopa

MIPOCTPAHCTBCHHON MH(POPMAIIHH, CIICITHATH3UPOBAHHBIM ITPOTPAMMHBIM 00CCIICUCHUEM
JUTsL ©X 00pabOTKH

[IK-4 CnocoOeH BBIMONHATH TEXHOJOTHYECKHE OMNEpAldd IO TOATOTOBKE MPEIIOKCHUN IS
MIPUHSATHUS PEIICHUS, B TOM YHCJIE HA OCHOBE PE3YJIbTaTOB KOCMUYECKOH IESITEIbHOCTH

[IK-4.1 d®opmupyeT M HampapisieT 3alpoChl Ha MPEAOCTaBICHHE AaHHBIX (MHMOpMAINH),
MOJy4YaeMbIX HA OCHOBE WCIIOJNIb30BAaHHS PE3YIBTaTOB KOCMHUYECKOW JIESATEIPHOCTH, B
WHPOPMAITMOHHO-aHAIUTHYECKAE 1 MOHUTOPUHTOBBIC CUCTEMBI Pa3IMYHbIX YPOBHEH

3uamo:

[1K-4.1/311 OcHOBHOE Ha3HAYCHUE U METOAbI CO3IaHUs ICOIe3NUCCKUX CETEeH
[1K-4.1/312 [IpuHIUoB paboThI paIloIOKaTOPOB U OCOOCHHOCTH TOTYYEHHUS TAHHBIX C
KOCMHUYECKHX TIaTGopM

[1K-4.1/384 OcHOBHBIC MCTOUYHHMKHU TONy4eHHS AaHHBIX [[33, mepedeHb MeTalaHHBIX,
HEOOXOIMMBIX JIJIS IOMCKAa CHUMKOB (KOOPAMHATHI y4acTKa, 1aTa CbeMKHU U T.1.)

Yuemo:

[MK-4.1/¥Ym1 Co3maBath MpOEKTHI TE€OAC3UICCKUX CETEH pa3IMYHOrO Ha3HAUCHUS
[1K-4.1/YM2 @opmupoBaTh KOPPEKTHBIE M TIOJHBIE 3alpOChl Ha TMPEIOCTABICHHE
JAHHBIX PAIUOIOKAITMOHHON ChEMKH C KOCMHUYECKHUX CUCTEM

[1K-4.1/Ym4 OmnpenensiTh KOOPAMHATHI TPAHUI[ ydacTKa paldoT MO TOmorpaguvecKoi
KapTe WU IUIaHy, TPaBUILHO O0OPMIISATH 3asBKY Ha TMOJYyUYECHHE KOCMUYECKHX CHUMKOB
B COOTBETCTBYIOIIHME OPTaHU3AIINN

Brnaoemw:

[1K-4.1/HB1 HaBbikamu kaMepaabHON 00paOOTKH U3MEpPEHUN, ypaBHUBAHUS PA3IMUHBIX
reofe3nYeCKMX CeTel, X OIEHKH TOYHOCTHU

[1K-4.1/HB2 Ymenue pabortaTh ¢ 6a3aMu JaHHBIX U MOHUTOPHUHTOBBIMU CHCTEMaMH JIJIs
WHTETPAIMH MTOTYYEHHBIX PAANOIOKAIMOHHBIX JAHHBIX B 33J1a4M aHAJIM3a U 00paboTKH

[1K-4.1/HB4 HaBbikamu paOoThl ¢ MHTEpQeicaMu TeomopTaioB I MOWCKa M 3aKas3a
CHHMKOB

[1K-4.2 Bemonaser cOop, NMEepBUYHYIO 00pabOTKYy, CHUCTEMaTH3allMI0, KaTaJOTH3AIlUI0 U
BHU3yaJM3aliIo TaHHBIX (MH(OpMaIUK), TOJYyYEeHHBIX Ha OCHOBE MCIIOIb30BAHUS PE3YJILTATOB
KOCMHUYECKOH JCSITEIIBHOCTH U PE3YJBTAaTOB UX 00PaOOTKH
3namo:
[MIK-4.2/351 Oco0eHHOCTH TMOCTPOCHUS PA3IUYHBIX BUJOB TEOIE3MUYECKUX CETEeH,
XapaKTePUCTUKHU UX TOYHOCTH
[1K-4.2/312 XapakTepuCTHUK U THIIOB JaHHBIX, OJTYYaeMbIX B pe3ybTare KOCMHUECKON
PalHOIOKAMOHHON ChEMKHU



[1K-4.2/3u3 OcHoBHble paboune MeTonsl i cOopa, MpeaBapuUTeNbHOH 00paboTKH,
TPYNIUPOBKY, KaTajJoOrH3allid W  BU3yaJdW3allMM IPOCTPAHCTBEHHBIX JAHHBIX,
MOJTYYECHHBIX B PE3YyNbTaTe KOCMUYECKON ACATEIbHOCTH WIH UX 00paboTKU

Ymems:

[MK-4.2/¥YM1 BeimonHsATh mpenpacyeT HeoOX0UMONW TOUHOCTh CO3TaHUS T€0E3MUECKUX
ceTel IS a3POKOCMUYECKUX U HA3eMHBIX (DOTOrpaMMETPHUECKIX ChEMOK

[MK-4.2/YM2 AHanu3upoBaTh TMOIYYEHHYIO pPaJMOJOKALMOHHYIO HMH(MOpMAIMIO I
MOCJIEAYIOIIEr0 UCIONIb30BAHNS B IPUKJIAJHBIX 3aa4ax

[MK-4.2/¥Ym3 TlpumeHATh OCHOBHBIE paboune MeToAbl s cOopa, MpeaBapUTEIbHOU
00paboTKH, TPYNNUPOBKH, KATANOTU3AMA W BHU3YaJIH3allMH IPOCTPAHCTBEHHBIX
JAHHBIX, TTOJIy9eHHBIX B PE3YJIBTATE KOCMUYECKON NeATeIbHOCTH WM UX 00padoTKH

Braoems:

[IK-4.2/HBl HaBblkKaMu WCIONB30BaHUS CPEJCTB BBIUUCIUTEILHOW TEXHUKH IS
MaTeMaTHIeCKON 00paOOTKH PE3yabTaTOB MOJIEBBIX T€OAC3UICCKUX U3MEPEHUI

[IK-4.2/HB2 Pabotel ¢ 0a3amMu JaHHBIX W MOHUTOPUHTOBBIMH CHCTEMaMH JJIS
WHTETPAINH MMOJTyYCHHBIX PaINOIOKAIIMOHHBIX JAHHBIX B 33/1aud aHAJIM3a U 00paboTKu

[IK-4.2/HB3 HaBblkamMu OCHOBHBIX pabO4YMX METOAOB it cOopa, MpeaBapUTEIbLHON
00paboOTKH, TPYNNUPOBKH, KATAOTU3AMA W BH3YaJIH3al[MH IPOCTPAHCTBEHHBIX
JAHHBIX, TTOJIy9CHHBIX B PE3YJIBTATE KOCMUYECKON NeATeIbHOCTH WIH UX 00padoTKH

[1K-4.3 BrIimonHseT KOMIUICKCHBIM aHalin3 JaHHBIX (MH(GOpMaIUM), MOJTYYEHHBIX HAa OCHOBE
MCIIOJIb30BaHUS PE3yJbTaTOB KOCMUYECKON JesITEIbHOCTH

3name:

[1K-4.3/382 MeTonoB 00pabOTKM W HWHTEPNPETANHUH PATUOIOKAIIMOHHBIX JTaHHBIX,
BKJTI0Yasi BpEMEHHBIC, TPOCTPAHCTBEHHBIC M CIIEKTPAIbHBIC aCTICKTHI

[1K-4.3/383 OcHOBHBIE TIOAXONBI MJIi BCECTOPOHHETO aHAIM3a M OICHKH KadyecTBa
MPOCTPAHCTBEHHBIX JaHHBIX

[1K-4.3/384 OcHoBbl nemudpupoBanus (MpSMbIe U KOCBEHHBIC MPU3HAKH), METOJbI
BU3yaJbHOTO M aBTOMATH3MPOBAHHOTO aHAJIM3a CHUMKOB JUIS BBISBICHUS W3MEHECHUH
MECTHOCTH, OIICHKH CUTYalluu

Ymems:

[1K-4.3/YmM2 Hcnonp3oBaTh MaTeMaTHYEeCKWE ¥ MPOTPaAaMMHBIE  METOIBI  JUIst
WHTEPIPETAIMN ¥ BU3yTH3AIIN PAJAHOIOKAIIMOHHONW HH(pOpMaIuu

[1K-4.3/YM3 TlpumensaTs pabodyue MOIXOABI JUIsi BCECTOPOHHETO aHalIW3a W OIEHKH
Ka4eCTBa MPOCTPAHCTBEHHBIX JaHHBIX

[1K-4.3/Ym4 TlpoBoauTh BU3yaJIbHOE ACIIM(PPUPOBAHWE KOCMHYECKUX CHHMKOB,
conocTaBiATh naHHble J[33 ¢ pesyapraTamMu TMOJIEBBIX TE€OAEC3HMYECKUX H3MEPEHUN U
TonorpaduyecKUMU KapTamu Jjisi OOHOBJICHHUS IJIAHOB

Braoems:

[1K-4.3/HBl HaBeikamu cOopa u 00paGoTkn wuHGOpPMAMK HEOOXOAMMOU IS
cocrasnenus [P

[1K-4.3/HB2 HaBblkM TpOBEIEHUS CTATUCTUYECKOM O0OpabOTKM U  (QUIBTPALUH
PaauoIOKaIMOHHON HH(pOPMaITUH

I1IK-4.3/HB4 MetonaMy BBISBICHHSA OOBEKTOB, HECOOTBETCTBUH M HW3MEHEHMI Ha
MECTHOCTH ITyTEM COBMECTHOTO aHaIM3a KapT M aKTyaJbHbIX KOCMUUYECKUX CHUMKOB

[IK-4.4 ®opmupyer HaOOp BO3MOXKHBIX BAapHUAHTOB PEIICHHUS HA OCHOBE HCITOJIb30BaHUS
PE3yIABTaTOB KOCMUYECKOH 1eATeIbHOCTH

3namu:
[1K-4.4/362 MeToas indpoBoii 00pabOTKH KOCMHYECKUX U300paKeHUH



[1K-4.4/3u7 O6Gnactu npumeHeHus JaHHbIX J[33 (MOHMTOPHHI CTpPOMTENHCTBA,
JKOJIOTHUS, KagacTp), KPUTEPUHM BBIOOpA ONTHUMANBHBIX MAaTEpUANIOB JUISI PELICHHS
KOHKPETHOW MPUKJIATHOM 3a1a41

Ymems:

[1K-4.4/YM2 Vcrionp30BaTh KOMIUIEKC amnlapaTHBIX W MPOTPAMMHBIX CPEACTB IpueMa
nmanubeix 133 u3 kocMoca

[1K-4.4/YmM4 TlpuMmeHSATh M3BECTHbIE 3HAHHUS O TNPOCTPAHCTBEHHBIX JIaHHBIX,
IIOJyYEHHBIX HAa OCHOBE PE3YJIbTATOB KOCMUYECKOW NEATEIbHOCTH, JUISl ONpEAEICHUS
OKOHYATEJIBHOIO PELIEHHsI IPOU3BOJCTBEHHON 3a1auu

[1K-4.4/Ym5 Ha ocHOBe aHamM3a CHHMKOB U KapTorpauuecKkux MarepuasioB
npeiaraTb BapuUaHThl pa3MelIeHHs] OObEKTOB, TpacC JWHEHHBIX COOPYKEHUU WIIH
TpaHull TEPPUTOPHI

Braoems:

[1K-4.4/HB1 HaBbikamu pa3paOOTKH TPOSKTHOU MPOTYKIIUH

[1K-4.4/HB2 Brnagenne WHCTpYMEHTaMU U NMPOTrpaMMaMH JjIsl HOCTPOCHUS U CPABHEHUS
BapMAHTOB PELIECHUI Ha OCHOBE PaJINOJIOKALIMOHHBIX JaHHBIX

[1K-4.4/He4 HaBblkamMM TOITOTOBKM AHAJINTHYECKHUX 3alHCOK M KapTOrpapuuecKux
MarepuasoB sl 000CHOBAHUS MpPEAaracMbIX peleHUHA

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIEeTeHIM I

[Inanupyemele YpoBeHb Kpurepuu onennBanus (nepeueHb chopMUpOBaHHBIX
pe3yibTaThl OCBOCHUS |OBJIAJICHUS NJIK/3YB 1no ypoBHSIM OCBOCHHS)

MIPOrpaMMBbI

OIIK-3 Cnocoben [Hosbimennsiit (MK OIIK-3.1 JlaeT orieHKy HEOOXOMUMOCTH

NOHUMATh TPUHIIMAIIBI
paboThl COBPEMEHHBIX
MH(POPMALIMOHHBIX
TEXHOJIOTUH U
UCTIOJIb30BaTh UX IS
peleHus 3a1a4y
npodeccuoHaNbHON
JeSITeTbHOCTH

KOPPEKTUPOBKHU WIIM YCTPAHEHUS TPATUIIMOHHBIX
MOJIXOJIOB MPHU MPOEKTUPOBAHUH TEXHOJIOTMUECKUX
MPOLIECCOB

3HaTh:
OIIK-3.1/383 TpanuuuoHHBIE TOIXOIBI K
MPOEKTUPOBAHUIO TEXHOJIOTMYECKHUX MPOIIECCOB B
aspodoTocremke
OIIK-3.1/382 KinroueBsie mokazarenu (KPI), mo koropsim
OLICHUBAETCS YCIEIIHOCTh Mpoliecca (Bpemsi, CTOUMOCTb,
PeCYypPCOEMKOCTbh, PUCKH)
OIIK-3.1/311 TpanuuuoHHBIE TOIXOIBI K
MPOEKTHPOBAHUIO TEXHOJIOTMYECKHUX MPOIIECCOB B
BEICIIIEH T€ONIE3UN

YMerTsb:
OIIK-3.1/YM2 BrisiBasate Hed(h(PEKTUBHOCTD UITH
U30BITOYHOCTH TPAAUIIMOHHBIX PEIICHUI HA OCHOBE
00beKkTUBHBIX AaHHBIX /(33 (Hanpumep, aHaTU3
JIOTUCTHYECKHUX MapILIPyTOB, MOHUTOPUHT MOTEPh MPU
ypoxae)
OIIK-3.1/¥YMm1 AnanusupoBarb 3)PEKTUBHOCTD
TPaJULIMOHHBIX TTOIX0/I0B U BBIABIATH CIIy4aH,
TpeOyrolne uX KOPPEKTUPOBKH WU YCTPAHEHUS

Bnanets:
OIIK-3.1/HB2 HaBbikamu conocTaBieHus 3(p(HEeKTUBHOCTH
"Kak ecTb" (Ha OCHOBE PETPOCIEKTUBHBIX JaHHBIX) U "KaK
MOXeT ObITh" (Ha OCHOBE MOJCIIMPOBAHMSA)




OIIK-3.1/HB1 MeTonamu ananusa u KpUTEPUSAMHU IS
OLIEHKH 11e7IECO00Pa3HOCTH MPUMEHEHUS TPAJAUITUOHHBIX
WJIM HOBBIX MOAXOAOB IIPU NPOEKTUPOBAHUH
TEXHOJIOTUYECKUX TPOLIECCOB

MK OIIK-3.2 Onpenenser Ha mpodeCcCHOHAIEHOM
YPOBHE OCOOCHHOCTH PaOOTHI PA3TUYHBIX THUIIOB
o0opynoBaHusi, MHOOPMAIIMOHHBIX TEXHOJIOTUN U
NPUKJIAIHBIX allllapaTHO-IPOTPAMMHBIX CPEICTB U
BBISBIISICT HEIOCTATKU UX B paboTe

3HaTh:
OI1K-3.2/3u3 Ilpunnumnsl paboThl, TEXHUYECKHE
XapaKTePUCTUKH U (DYHKITMOHATLHBIC BOZMOKHOCTH
Pa3TUYHBIX TUTIOB a3p0()OTOCHEMOYHOTO U
Te0JIe3UYECKOT0 000pyI0BaHMS, HHPOPMAITMOHHBIX
TEXHOJIOTHIA Y TIPUKIIATHBIX alapaTHO-MPOTPAMMHBIX
CPEACTB, HCTIOIB3YEMBIX B a3p0(OTOCHEMKE
OIIK-3.2/382 [IpuHuumb! paboThl U TEXHHYECKHE
XapaKTEPUCTUKH KITIOYEBBIX KOMIIOHEHTOB: THIIOB
CIIYTHHUKOBBIX IJIAT(GOPM, BUJIOB CbEMOUHOI arnmaparypsl
(onrrrueckoi, PJIC, runepcnexTpaibHON ), HAa3eMHON
MPUEMHON anmaparypbl
OIIK-3.2/3u1 [IpuHuumbe! paboThl, TEXHHYECKUE
XapaKTEePUCTUKH U (PyHKIIMOHATILHBIE BOZMOKHOCTH
Pa3IUYHBIX TUIIOB re0e3nYeCcKOro 000pya0BaHus,
MH(GOPMAITMOHHBIX TEXHOJIIOTUN U MPUKIIATHBIX
anmnapaTHO-IPOrPaMMHBIX CPEACTB, UCIOIb3YEMbIX B
BEICIIIEN T€ONIE3UN

YMeTs:
OIIK-3.2/¥Mm1 AnanuzupoBarb paboTy reoe3u4eckoro
000pyI0BaHUS U IPOTPAMMHBIX KOMIUIEKCOB, BBISIBIATH U
JUArHOCTUPOBATh HEJOCTATKU B UX (PYHKIIMOHUPOBAHUH

OIIK-3.2/¥YM3 Ananu3upoBarh paboTy CheMOYHOTO
000pyIOBaHHUs M IPOTPAMMHBIX KOMIUIEKCOB, BBISBIISATh U
JIMarHOCTUPOBATh HEJOCTATKHU B UX (PYHKIIMOHHUPOBAHUHU

OIIK-3.2/¥YM2 OnpenensiTb NICTOYHUK COOEB WIIH
HETOYHOCTEH: anmaparHas 4acTh (IIIyM CeHCcopa),
porpamMMHasi 4acTh (OITUOKH aaropuTMa) UiTn
METOIOJIOTHSI TPHUMEHEHHSI

Bnanets:
OIIK-3.2/HB3 HaBblkamu pOEKTHPOBAHUS
a’po(hOTOCHEMOUYHBIX PAOOT PA3TMIHOTO HA3HAYCHUS C
SKOHOMHYECKHUM 000CHOBAaHUEM
OIIK-3.2/HB2 HaBbikamu mpoBeeHUST KOHTPOIBHBIX
ChEMOK U 00pabOTKM TECTOBBIX JAHHBIXCTOBBIX TAHHBIX
JUTs1 BepUUKAIIMK XapakTePUCTHK obopynoBanus u [10
OIIK-3.2/HB1 HaBbikamu CpaBHUTEIBHOTO aHAN3a
Pa3IUYHBIX TUIIOB aIMapaTHO-MPOTPAMMHBIX CPEIICTB




MK OIIK-3.3 JleMOHCTpHUpYET 3HaHUS O COBPEMEHHBIX
reoMH()OPMAITMOHHBIX CUCTEMAX,
UH(POPMAITMOHHO-TEIEKOMMYHHUKAITHOHHBIX TEXHOJIOTHIX
U MOJICIMPOBAHUH

3HarTh:
OI1IK-3.3/313 OcHOBHBIE TEXHOJIOTUYECKHE MTPOIIECCHI
MOJTyYEHUS a3POKOCMUYECKON HHPOPMAITUT
OIIK-3.3/302 ®yHKIMOHAEHBIE BO3MOXKHOCTH
neckronHbiX (QGIS, ArcGIS Pro), cepepubix (ArcGIS
Enterprise, GeoServer) u oonaunbix (Google Earth
Engine) T'NC
OIIK-3.3/3u1 TeopeTnyeckre OCHOBBI, TPUHITUIIBI
(GYHKIIMOHUPOBAHMS M 00JIACTH TPUMEHEHUS
COBPEMEHHBIX T€OMH(POPMAIIIOHHBIX CUCTEM,
MH(GOPMAITMOHHO-TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTUI U
METO/I0B MOJICIMPOBAHUSI B T€OAC3UU

YMerTsb:
OIIK-3.3/¥YM3 OcymiecTBIaTh OCHOBHBIC
TEXHOJIOTHYECKHE MPOLIECCHI MOTYYESHUS
a’POKOCMUYECKON TTPO-CTPAHCTBEHHON MH(MOPMAITHI

OIIK-3.3/¥YM2 CoznaBaTh KOMIUIEKCHBIE paboune
HEMOYKH, 00beauHsromme coop nanueix /133, nx
06pabotky B 'MIC, MopenupoBaHue IPOILIECCOB
myOIMKaIIUIO Pe3yJIBTaTOB Yepe3 BeO-CepBHUCHI

OIIK-3.3/YMmI1 TlpumeHsTH COBpEMEHHBIC
I'MC-TexHOIOTHH, © METOJIBI MaTEMaTHIECKOTO
MOJICTTUPOBAHMS IS PEIICHUS PO()ECCHOHAIBHBIX 3a/1a4
B BEICIIIEN T€OIE3UN

Bnanets:
OIIK-3.3/HB1 IIpakTnueckumMu HaBBIKAMH PAOOTHI C
IPOrpaMMHBIM 00€CTIeYeHHEM COBPEMEHHBIX
reonH(OPMAIIMOHHBIX CUCTEM

NJK OIIK-3.4 JIeMOHCTpUpYET 3HAHUS TPOBEACHUS
W3MEpPEHUI U HaOMroeHn, 00pabOTKH M MPECTABICHUS
MOJTyYEHHBIX PE3yJbTaToOB C IPUMEHEHUEM
MH(GOPMAITMOHHBIX TEXHOJIOTUN U MPUKIIATHBIX
anmnapaTHO-IPOrPaMMHBIX CPEICTB

3HaTh:
OIIK-3.4/311 MeToasl 1 METOIUKYU TIPOBEICHUS
BBICOKOTOYHBIX T€0/Ie3MUECKUX U3MEPEHU 1
HaOJIOIeHUH, a TaK)KE€ COBPEMEHHBIE MOIXO/IbI K
00paboTKe, aHaIM3y U TPEICTABICHUIO PE3YJIBTATOB C
UCIOJIb30BaHNEM UH(DOPMALIMOHHBIX TEXHOJIOT U
OIIK-3.4/382 OcHOBBI IPOBEICHUS U3MEPCHUI 1
HaOMOeHUH (TOYHOCTD, MTOTPEITHOCTh, METOJUKH )
YMerTsb:
OIIK-3.4/YM2 Pa3pabarsiBaTh IporpaMmmMy U3MEpEeHUN 1
HaOJIOIeHUH IO KOHKPETHYIO 3a]a4y




OIIK-3.4/YMm] BBINONHATE KOMIIIEKC F€01e3UYECKUX
U3MEPECHHIA, TPOBOIUTH UX MATEMAaTHIECKYI0 00paboTKy C
MOMOIIBIO CTIEHUAIN3UPOBAHHOTO IPOTPAMMHOTO
o0ecriedeHus ¥ MPEJICTaBIISATh UTOTOBbIE JAHHBIC B
TpeOyembIX (hopmarax

Bnagers:
OIIK-3.4/HB2 Crangapramu opOpMIICHUS PE3YJIbTaTOB
U3MEPEHUN U OTUYETHBIX MATEPUAIIOB

OIIK-3.4/HB1 HaBbikamu paGOTHI C IPUKIIATHBIM
T€0/Ie3MYECKUM MPOTPAMMHBIM 00€CTIEYCHUEM IS
00paboTKu M3MEpPEHNH, CTATUCTHYECKOTO aHaTN3a
TOYHOCTH PE3YJIbTaTOB.

NJIK OIIK-3.5 JlemoHCTpHUpYET HaBBIKK cOOpa 1
00paboTKu MaTepragoB MHKCHEPHBIX U3bICKAHUH,
Ha3€MHOW U a3POKOCMHYECKON TPOCTPAHCTBEHHON
uHbopmaIu

3HaTh:
OIIK-3.5/311 Metosp! 1 TexHOJIOTHH cOOpa MaTepUaoB
WH)KEHEPHBIX U3BICKAHUM, a TAK)Ke MPUHIIUIIBI TOTYYESHUS
Y TIPEIBapUTEILHON 00pabOTKH Ha3eMHON 1
a’POKOCMUYECKON TPOCTPAHCTBEHHOM HH(OpMAITUN

YMeTs:
OIIK-3.5/YM1 BrInomHATh KOMIUIEKC paboT 1mo coopy
MOJIEBBIX JAHHBIX, 00pabaThIBaTh MaTEPHAIIbI U TPOBOIUTH
MIEPBUYHBIN aHATN3 HA3EMHBIX U IUCTAHIIMOHHBIX
TAHHBIX.

Bnanets:
OIIK-3.5/HB1 IlpakTuecKuMu HaBbIKAMH PabOTHI C
o0opynoBaHueM JuIst cOopa MpOCTPAHCTBEHHOM
uHGOPMAINH, CIICIIUATH3UPOBAHHBIM ITPOTPAMMHBIM
oOecriedeHrneM st X 00paboTKH




bazosniit

MK OIIK-3.1 laeT o1ieHKy HEeOOXOAMMOCTH
KOPPEKTHPOBKHU WIIH YCTPAHEHUS TPATUITHIOHHBIX
IOJTXOJIOB MPH MPOCKTUPOBAHUHU TEXHOJIOTHICCKUX
IIPOIECCOB

3HaTh:
OIIK-3.1/311 TpanuuuoHHBIE TOIXOIbI K
MPOEKTHPOBAHUIO TEXHOJIOTHYECKHUX MPOIIECCOB B
BEICIIIEN T€ONIE3UN
OIIK-3.1/382 KinroueBsie mokazarenu (KPI), mo koropsim
OLICHUBAETCS YCIEIIHOCTh Mpoliecca (Bpemsi, CTOMMOCTb,
PeCYypPCOEMKOCTbh, PUCKH)
OIIK-3.1/383 TpanuuuoHHBIE TOIXOIBI K
MPOEKTUPOBAHUIO TEXHOJIOTHYECKHUX MPOIIECCOB B
aspodoTocremke

YMerTsb:
OIIK-3.1/¥YMm1 AnanusupoBarb 3)PEKTUBHOCTD
TPaJULIMOHHBIX TTOIX0/I0B U BBIABIATH CIIy4aH,
TpeOyrolne uX KOPPEKTUPOBKH WU YCTPAHEHUS
OIIK-3.1/YM2 BrisiBasate Hed(h(HEKTUBHOCTD UITH
U30BITOYHOCTH TPAAUIIMOHHBIX PEIICHUI HA OCHOBE
00beKkTUBHBIX AaHHBIX /(33 (Hanpumep, aHaIU3
JIOTUCTHYECKHUX MapIIPyTOB, MOHUTOPUHT MOTEPh MPU
ypoxae)

MK OIIK-3.2 Onpenenser Ha mpodeCcCHOHAIEHOM
YPOBHE OCOOCHHOCTH PaOOTHI PA3TUYHBIX TUIIOB
o0opynoBaHusi, THOOPMAIIMOHHBIX TEXHOJIOTHN U
NPUKJIAIHBIX allllapaTHO-IPOTPAMMHBIX CPEICTB U
BBISBIISICT HEJIOCTATKU UX B paboTe

3HaTh:
OI1K-3.2/3u3 Ilpunnumsl paboThl, TEXHUUECKHE
XapaKTePUCTUKU U (PYHKIIMOHAIbHBIE BO3ZMOXXHOCTH
Pa3IMYHBIX THUIOB a3p0(OTOCHEMOYHOTO U
Te0Ie3UYECKOT0 000pyI0BaHMS, HHPOPMAITMOHHBIX
TEXHOJIOTH U MPUKIATHBIX alllapaTHO-IIPOTPAMMHBIX
CPEACTB, HCTIOIB3YEMBIX B a3p0(OTOCHEMKE
OIIK-3.2/3u1 [IpuHuumbe! paboThl, TEXHHYECKUE
XapaKTEPUCTUKU U (PyHKIIMOHAIbHbIE BO3MOXKHOCTH
pa3IMYHBIX TUIIOB I'€0J€3U4eCKOro 000py10BaHus,
MH(QOPMAILMOHHBIX TEXHOJIOTUI U IPUKIIAJHBIX
annapaTHoO-IPOrPaAMMHBIX CPEJICTB, UCIOIb3YEMBIX B
BEICIIIEH T€ONIE3UN
OI1K-3.2/3u2 Ilpunnumnsl paboThl U TEXHHYECKUE
XapaKTEPUCTUKU KIIFOUEBBIX KOMIIOHEHTOB: THUIIOB
CIIyTHHKOBBIX IJIaT()OpM, BUJIOB CHEMOYHOM armaparypbl
(ontrueckoi, PJIC, runepcnekrpaibHON), HA36MHOMN
IPUEMHOM anmaparypsl

YMeTs:
OIIK-3.2/¥Mm1 AnanusupoBarh paboTy reoe3udeckoro
000pyIOBaHHUs M IPOTPAMMHBIX KOMIUIEKCOB, BBISIBIISATH U
JIMarHOCTUPOBATh HEJOCTATKHU B UX (PyHKIIMOHHUPOBAHUHU




OIIK-3.2/¥YM2 OmnpenensiTh HCTOYHUK COOEB UITU
HETOYHOCTEH: anmnaparHas 4acThb (IIIyM CE€Hcopa),
nporpaMMHasi 4acTh (OMIMOKY alrTOpUTMAa) HITN
METOAOJIOT S IPUMEHEHUS

OIIK-3.2/¥YM3 Ananu3upoBarh paboTy CheMOYHOTO
000pyIOBaHHUs M IPOTPAMMHBIX KOMIUIEKCOB, BBISIBIISITH U
JIMarHOCTUPOBATh HEJOCTATKHU B UX (PYHKIIMOHHUPOBAHUHU

NJK OIIK-3.3 /IeMOHCTpUpPYET 3HAHUS O COBPEMEHHBIX
reonH(OpMaIlMOHHBIX CHCTEMAX,
MH(GOPMAITMOHHO-TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHUSX
U MOJIETMPOBAaHUU

3HaTh:
OIIK-3.3/383 OcHOBHBIE TEXHOIOTUYECKHE MPOIIECCHI
HOJTY4EHHUs a3POKOCMUYECKOH HH(popMauu
OIIK-3.3/3u1 TeopeTuyeckue OCHOBBI, TPUHLIUIIBI
(YHKIMOHUPOBaHMS U 00JIACTH PUMEHEHHUS
COBPEMEHHBIX I'eONH(OPMAIIMOHHBIX CHCTEM,
UH(POPMAITMOHHO-TEIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTHNA U
METOJIOB MOJICJINPOBAHUS B T€OJIC3UU
OI1K-3.3/312 ®yHKIMOHATHHBIE BO3ZMOXHOCTH
neckronsbix (QGIS, ArcGIS Pro), cepepbix (ArcGIS
Enterprise, GeoServer) u obmaunsix (Google Earth
Engine) T1C

YMeTs:
OIIK-3.3/¥YmI1 [IpumeHsATH COBpEMEHHbBIE
I'MC-texHOIOrMH, ¥ METOALI MaTEMaTHUECKOTO
MOZETUPOBAHUS JJIS pelIeHus MpodeccnoHaIbHbBIX 3a1ad
B BBICIICH T'€01€3UHU
OIIK-3.3/¥Mm2 Co3naBaTh KOMIUIEKCHBIE paboune
LETOYKH, 00beAnHsIonIe cOop naHHbIx /33, ux
o0pabotky B 'MIC, MmoaenupoBaHue MpoueccoB u
MyOJTMKAIMIO PE3YJIbTaTOB Yepe3 BeO-CEPBUCHI
OI1K-3.3/YM3 Ocy1iecTBasiTh OCHOBHBIC
TEXHOJIOTHYECKUE MPOLIECCHI MOTYYCHHUS
a’POKOCMHYECKON MPO-CTPAHCTBEHHOM MHPOPMALIUT

NJK OIIK-3.4 /IeMOHCTpUpYET 3HAHUS TPOBEACHUS
W3MEpPEHUI U HaOIMroeHn, 00padOTKH M MPECTABICHUS
MOJTyYEHHBIX Pe3yJbTaTOB C IPUMEHEHUEM
MH(GOPMAITMOHHBIX TEXHOJIOTUN U MPUKIIATHBIX
anmnapaTHO-IPOrPaMMHBIX CPEICTB

3HaTh:
OIIK-3.4/382 OcHOBBI IPOBEICHUS U3MEPCHUI 1
HaOMOeHUH (TOYHOCTD, MTOTPEITHOCTh, METOJTUKH )

OIIK-3.4/311 MeToasl 1 METOIUKYU TIPOBEICHUS
BBICOKOTOYHBIX T€0/IE3MUECKUX U3MEPEHU U
HaOJIOIEHUH, a TaK)Ke€ COBPEMEHHBIE MOIXO/bI K
00paboTKe, aHaIM3y U TPEICTABICHUIO PE3YJIBTAaTOB C
UCIOJIb30BaHNEM UH(DOPMALIMOHHBIX TEXHOJIOT U




YMeTs:
OI1K-3.4/YM] BbINOMHATH KOMIUIEKC TE€OAC3NIECKUX
U3MEPEHHIA, TPOBOIUTH MX MATEMAaTHIECKYI0 00paboTKYy C
MOMOIIIBIO CTICIIMATTU3UPOBAHHOTO MMPOTPAMMHOTO
oOecreveHus U IPeCTaBIATh UTOTOBEIC TAHHBIC B
TpeOyembIX (hopmarax
OIIK-3.4/YM2 Pa3pabarsiBaTh IporpaMmMy U3MEpEeHUN 1
HaOJIOIeHNH 0 KOHKPETHYIO 3aJ1a4y

MK OIIK-3.5 JlemoHCTpHUpYET HaBBIKK cOOpa 1
00paboTKu MaTepragoB WHKCHEPHBIX U3bICKAaHUH,
Ha3€MHOW U a3POKOCMHYECKON TPOCTPAHCTBEHHOMN
uHbopmaIu

3HaTh:
OIIK-3.5/311 MeTonp! 1 TexHOJIOTHH cOOpa MaTepUaoB
WH)KEHEPHBIX U3BICKAHUM, a TAK)Ke MIPUHIIUIIBI TOTYYESHUS
Y TIPEIBapUTEILHON 00pabOTKH Ha3eMHON 1
a’POKOCMUYECKON TPOCTPAHCTBEHHOM HH(OpMAITUN
YMeTs:
OI1K-3.5/YM1 BrInomHATh KOMIUIEKC paboT 1mo coopy
MOJIEBBIX JAHHBIX, 00pabaThIBaTh MaTEPHAIIbI U TPOBOIUTH
MEPBUYHBIN aHATTN3 HA3EMHBIX U IUCTAHIIMOHHBIX
TAHHBIX.

[Toporossiii

NJIK OIIK-3.1 JlaeT omieHKY HEOOXOAMMOCTH
KOPPEKTHPOBKHU WIIH YCTPAHEHUS TPATUITMOHHBIX
MIOJTXOJIOB MPU MPOEKTUPOBAHUH TEXHOJIOTHIECKUX
MPOIECCOB

3HarTh:
OIIK-3.1/313 TpaguuroHHbIE MTOIXOABI K
MPOEKTUPOBAHUIO TEXHOJIOTHYECKHUX TPOIIECCOB B
a’pohOTOCHEMKE
OIIK-3.1/382 Kitouebie nokazarenu (KPI), mo kotopsim
OIICHUBAETCS YCIEIIHOCTh Mpoiiecca (Bpemsi, CTOMMOCTb,
PECYPCOEMKOCTb, PUCKH)
OIIK-3.1/311 TpaaumroHHBIE TTOIXOIBI K
MPOEKTUPOBAHUIO TEXHOJIOTHUYECKHUX TPOIIECCOB B
BBICILICH I€01E3UU

NJIK OIIK-3.2 Onpenenser Ha mpodeccrnoHaIbHOM
YPOBHE 0COOCHHOCTH pabOThI PA3TUIHBIX THIIOB
o0opynoBaHus, UHPOPMAITMOHHBIX TEXHOJIOTHH U
MPUKIIATHBIX allapaTHO-MPOTrPaMMHBIX CPEICTB U
BBISIBIISIET HEJOCTATKU UX B paboTe

3HaTh:
OIIK-3.2/3u3 [IpuHuumbe! paboThl, TEXHHYECKHE
XapaKTePUCTUKH U (PyHKIIMOHATIbHBIE BOZMOKHOCTH
Pa3IUYHBIX TUIIOB a3p0(OTOCHEMOYHOTO U
TeOJIC3MUECKOT0 000pyI0BaHUs, HHPOPMAITMOHHBIX
TEXHOJIOTUH U MPUKIIAHBIX alapaTHO-MPOTrPaAMMHBIX
CPEICTB, UCIIOJIb3YEMBIX B a3pOPOTOCHEMKE




OI1K-3.2/3u2 Ilpunnumnsl paboThl U TEXHHYECKUE
XapaKTEPUCTUKU KITFOUEBBIX KOMIIOHEHTOB: THUIIOB
CIIyTHHKOBBIX IJIaT()OpM, BUJIOB CHEMOYHOM armaparypbl
(ontrueckoi, PJIC, runepcnekrpaibHON), HA36MHOMN
IPUEMHOM anmaparypsl

OIIK-3.2/3u1 [TpuHIHUIE paOOThI, TEXHUIECKUE
XapaKTePUCTUKU U (PYHKIIMOHAIbHBIE BO3MOXHOCTH
pa3IMYHBIX THUIOB I'€0JIe3UYECKOr0 000pyIOBaHNS,
UH(POPMAITMOHHBIX TEXHOJOTHH U TMPUKIAaTHBIX
anmapaTrHO-IPOTrPAMMHBIX CPEIICTB, UCIOIb3YEMBIX B
BBICIIEH Ie0e3uun

NJK OIIK-3.3 /IeMOHCTpUpPYET 3HAHUSI O COBPEMEHHBIX
reonH(OpMaIlMOHHBIX CUCTEMAX,
MH(GOPMAITMOHHO-TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHUSIX
U MOJIEJTMPOBAaHUU

3HaTh:
OIIK-3.3/3u1 TeopeTnyeckue OCHOBBI, TPUHITUIIBI
(GYHKIIMOHUPOBAHMS M 00JIACTH TPUMEHEHHUS
COBPEMEHHBIX T€OMH(POPMAIIIOHHBIX CUCTEM,
MH(GOPMAITMOHHO-TEJICKOMMYHHUKAIIMOHHBIX TEXHOJIOTUI U
METO/I0B MOJICIMPOBAHUSI B T€OAC3UU
OI1K-3.3/312 ®yHKIMOHATHHBIE BO3ZMOXHOCTH
neckronHbix (QGIS, ArcGIS Pro), cepepubix (ArcGIS
Enterprise, GeoServer) u oonaunsix (Google Earth
Engine) T1C
OI1IK-3.3/313 OcHOBHBIE TEXHOJIOTUYECKHE MTPOIIECCHI
MOJTYYEHHUs a3POKOCMUYECKOI HH(popManuu

NJK OIIK-3.4 JleMOHCTpHUpYET 3HAHUS IPOBEACHUS
u3MepeHuit u HalmoneHuil, 00padoTKU U MpeCTaBICHHS
MOJTYYECHHBIX PE3yIbTaTOB C MIPUMEHEHUEM
UH(POPMAITMOHHBIX TEXHOJOTHH U MPUKIATHBIX
annaparHO-IPOTrPaMMHBIX CPEIICTB

3HaTh:
OIIK-3.4/311 MeTonbl 1 METOJUKHU TIPOBEACHUS
BBICOKOTOUHBIX I€0/IE3MUECKUX U3MEPEHUH U
HaOMIONCHUH, a TAaK)Ke COBPEMEHHBIE TTOAXO/IbI K
00paboTKe, aHAIN3Y U PEACTABICHUIO PE3YJIbTATOB C
UCTIOJIb30BaHHEM MH(POPMAITMOHHBIX TEXHOJIOTHA

OI1K-3.4/312 OcHOBBI IPOBENICHHS U3MEPEHUH U
HaOTIOIEHUH (TOYHOCTb, TOTPEIIHOCTh, METOTUKH )




MK OIIK-3.5 JlemoHCTpUpYET HAaBBIKH cOopa 1
00pabOTKN MaTepraIoB MHKCHEPHBIX N3bICKaHUH,
HA36MHOU U a3POKOCMHMYECKON ITPOCTPAHCTBEHHOM
UHPOpMAITIH

3HaTh:
OIIK-3.5/311 MeToap! 1 TEXHOJOTHH COOpa MaTepHuajoB
MH)KEHEPHBIX U3BICKAaHUMN, a TAKXKE MPUHIIUIIBI TTOITY4IEHUS
U TIpe/IBapUTENIbHON 00pabOTKN Ha3eMHOM U
a’pPOKOCMHYECKON MPOCTPAHCTBEHHON MH(POPMAITIH

IIK-4 Crnocoben
BBINOJIHATE
TEXHOJIOTHYECKHE
OTIepaIiy 1o
IMOJATOTOBKE
MPEIOKEHUN I
MPUHSATHUS PEIICHMS, B
TOM YHCJIE Ha OCHOBE
pe3yJIbTaToOB
KOCMHYECKOM
JEeITEIbHOCTH

IToBbITIEHHBIH

NJK I1K-4.1 ®opmupyeTt U HanpapiIseT 3anpoChl HA
MIPEIOCTaBICHUE aHHBIX (MH(OPMAITUH), TOTy4aeMbIX Ha
OCHOBE HCIOJIb30BaHUS PE3yJIbTaTOB KOCMUYECKOM
NEeSTEIbHOCTH, B UH(POPMALIMOHHO-aHAIUTUYECKUE U
MOHHMTOPUHIOBBIE CUCTEMbI Pa3JIMYHbIX YPOBHEH

3HaTh:
[1K-4.1/3a1 OcHOBHOE Ha3HAYEHNE U METOIBI CO30aHUs
reoe3NYECKUX ceTel
[1K-4.1/384 OcHOBHBIE UCTOYHUKH TTOTYYEHUS JaHHBIX
33, nepedyeHp MeTaTaHHBIX, HEOOXOIUMBIX JIJISl TIOMCKA
CHUMKOB (KOOPJMHATHI Y4acTKa, AaTa CheMKH U T.]I.)
[1K-4.1/312 [TpuH1unoB paboThl paauoIOKaTOPOB U
0COOEHHOCTH MOYUYEHUS JAHHBIX C KOCMHYECKHUX
margopm

YMerTsb:
[1K-4.1/Ym4 OnpenensiTh KOOPAUHATHI TPAHUI] yUacTKa
pabort o Tonorpaduueckor KapTe WIH IJIaHy, MPABUILHO
0QOpMIIATH 3asIBKY Ha MOJYyYE€HUE KOCMUYECKUX CHUMKOB
B COOTBETCTBYIOIIUE OPTaHU3ALUN
[1K-4.1/YM2 ®opmupoBaTh KOPPEKTHBIE U TIOJTHBIC
3aIlpoChl Ha MPEIOCTaBICHUE JaHHBIX PaAHOIOKallMOHHON
CHEMKHU C KOCMUYECKUX CHCTEM
[1K-4.1/¥Ym1 Co3naBarh MPOEKTHI Te€OI€3MYECKUX CeTeH
Pa3TUYHOTO Ha3HAYCHUS

Brnaners:
[1K-4.1/HB4 HaBbikamu paboThl ¢ uHTEpdeiicamu
TeOIMOPTAJIOB IS MOMCKA U 3aKa3a CHUMKOB

[1K-4.1/HB2 Ymenue pabotath ¢ 6a3aMu JaHHBIX U
MOHUTOPHUHTOBBIMU CHUCTEMaMH JIJIs1 MHTETPAllUN
MOJIYYCHHBIX PAIMOJIOKAIIMOHHBIX TAHHBIX B 33]1a41
aHaju3a u 00paboTKH

[1K-4.1/HB1 HaBbikamu kamepaibHONW 00pabOTKH
W3MEPEHUN, ypaBHUBAHUS PA3TUIHBIX T€0IE3NUECKIX
CceTel, X OICHKH TOYHOCTHU




WK TIK-4.2 Beimonusier c60p, HEpBUUHYIO 00pabOTKY,
CHCTEMaTU3aLHI0, KAaTAJTOTU3aLUI0 U BU3YyaJIN3aLUI0
JaHHBIX (MH(pOpPMAIIKN), TOTYYSHHBIX HA OCHOBE
UCTIOJIb30BaHMS PE3YJIbTaTOB KOCMUYECKOH NeATETbHOCTH
U pEe3yNbTaToOB UX 00paboTKH

3HaTh:!
[1K-4.2/311 OcoGeHHOCTH MOCTPOCHUS PA3TUUHBIX BHJIOB
re0/Ie3NYECKUX CETeH, XapaKTePUCTUKU UX TOUHOCTH

[TK-4.2/313 OcHoBHBIEC paboune MeToabI 171 coopa,
npeaABapUTEIHLHON 00pabOTKH, TPYIITUPOBKH,
KaTaJOTH3al[iH U BU3YaIH3AIHH IPOCTPAHCTBEHHBIX
JAHHBIX, TTOJTyYCHHBIX B PE3YJIBTATE KOCMUYECKON
NeSITeIbHOCTH UM UX 00paboTKH
[1K-4.2/312 XapakTepuCTHK U TUTIOB JaHHBIX,
MOJTyYaeMBIX B pe3yJIbTare KOCMUYECKOM
PalHOIOKALMOHHON ChbEMKHU

VMeTs:
[1K-4.2/Ym3 TIpuMeHsITh OCHOBHBIE pa00OYME METOBI TSI
cOopa, mpenBapuTeIbLHON 00pabOTKH, TPYITTHPOBKH,
KaTaJoTU3aIluy U BU3yaTH3alluy MPOCTPAHCTBEHHBIX
JIAHHBIX, TTOJIYYCHHBIX B PE3YJbTaTe KOCMHUECKON
JeSATeTLHOCTH WM UX 00pabOTKH
[1K-4.2/YM2 AHanu3upoBaTh MOTYyYCHHYIO
PAAMONIOKAIMOHHYI0 HH(OPMAITUIO IS MTOCIIETYIOIIEro
WCTIONB30BaHUS B MPUKIIAIHBIX 3a/1a9ax
[1K-4.2/Ym1 BeImonaHsaTs peapaciyeT HeoOXOaMMOM
TOYHOCTH CO3JaHUS T€OEe3NUECKUX CETeH s
A9POKOCMUYECKUX U Ha3eMHBIX (DOTOTpaMMETPUIECCKHUX
CHEMOK

Bnanets:
[1K-4.2/HB3 HaBbIlkamMu OCHOBHBIX pa00OUnX METOIOB JIJIst
cOopa, mpenBapuTeIbLHON 00pabOTKH, TPYITTUPOBKH,
KaTaJoTU3aIluy U BU3yaTIH3alluy MPOCTPAHCTBEHHBIX
JAHHBIX, TTOJIYYCHHBIX B PE3YJbTaTe KOCMHUYECKON
JeSATeTLHOCTH WJIH UX 00pabOTKH
T1K-4.2/HB2 Pab6oTsl ¢ 0a3aMu JaHHBIX U
MOHHTOPUHTOBBIMH CHCTEMaMHU JIJIsi MHTETPAIH
MOJyYEHHBIX PAIUOIOKAIIMOHHBIX TAHHBIX B 3a7a41
aHanu3a 1 00paboTKu

[TK-4.2/HB1 HaBbikamu HCTIONIb30BaHUs CPEICTB

BBIYMCIIMTEIIBHOW TEXHUKH JJI1 MAaTEMATHYECKON

00paboTKH pe3ylbTaToOB MOJIEBBIX T€OE3UUECKUX
U3MEPECHUU

MJIK I1K-4.3 BImoaHSIeT KOMILUICKCHBIN aHaIN3 TaHHEBIX
(urOopManKn), MOTYICHHBIX HA OCHOBE UCTIOJIb30BaHUS
PEe3YJIBTaTOB KOCMUYECKOU JEATETbHOCTH

3HaTh:
[TK-4.3/382 MeTonoB 00pabOTKH ¥ HHTEPIPETAIIUN
PaAMONIOKAIIMOHHBIX TAHHBIX, BKJIIOUasi BpEMECHHBIE,
MPOCTPAHCTBEHHBIE U CIIEKTPATHHBIC ACTICKTHI




[1K-4.3/3u4 OcHoBbI nemuppupoBanus (MpsiMble U
KOCBEHHBIE TIPU3HAKH ), METOJIbI BU3YAJILHOTO H
ABTOMATH3UPOBAHHOTO aHAJIM3a CHUMKOB JIJISl BBISIBIICHUS
W3MEHEHU MECTHOCTH, OLICHKH CUTYalluu
[TK-4.3/313 OcHOBHBIE TIOJIXO/BI IS BCECTOPOHHETO
aHaJIM3a U OIICHKU KaueCTBa MPOCTPAHCTBEHHBIX JaHHBIX
YMmeTsh:
I1K-4.3/YM2 Wcnionb30BaTh MaTeMaTHYCCKHUE U
MPOrPaMMHBIE METOJIBI JUISI UHTEPIPETAIIUHN U
BU3YQIU3AIMH PAJUOJIOKAITMOHHON HHpOpMauu
[TK-4.3/YM3 TlpuMeHsaTs pabodme MOaX0abl s
BCECTOPOHHETO aHAJIM3a M OIICHKU KauecTBa
MPOCTPAHCTBEHHBIX JAHHBIX

[1K-4.3/Ym4 TIpoBonuTh BU3yallbHOE OeIIMGPUPOBAHNE
KOCMHUYECKHX CHUMKOB, COMIOCTaBIATh AaHHbIC JI33 ¢
pe3yJIbTaTaMu TOJIEBBIX T€0IC3NYECKIX U3MEPEHHH U
Toniorpadi4eCKUMU KapTaMu JJisi OOHOBJICHHSI TJIAHOB
Bnanets:
[1K-4.3/HB1 HaBbikamu cOopa u 00paboTKu nHDOpMAITIH
HeoOxomumMmon s cocrasiienud [1T1TP
[1K-4.3/HB2 HaBblku npOBeICHHSI CTAaTUCTHUECKON
00paboTKU M (PUIBTPALIUN PATHOIOKAIIMOHHON
UHPOpMAITIH
I1K-4.3/HB4 MeTomamu BBISIBJICHUS O0OBEKTOB,
HECOOTBETCTBHI M UBMEHEHU HA MECTHOCTH ITyTEM
COBMECTHOTO aHaJIM3a KapT M aKTyaJIbHBIX KOCMHUYECKUX
CHUMKOB

NJIK T1K-4.4 ®opmupyer HaOOp BOZMOXKHBIX BAPHUAHTOB
pelIeHNs Ha OCHOBE UCIIOJIb30BaHMsI PE3yIbTaTOB
KOCMHYECKOM J1eATeIbHOCTH

3HaTh:
[1K-4.4/362 MeToas! indpoBoit 00pabOTKH KOCMHYECKUX
N300paKeHU
[1K-4.4/307 O6nactu npuMeHeHus nanHbix /(33
(MOHHMTOPHHT CTPOUTENIBCTBA, SKOJIOTHS, KaAacTp),
KpUTEpUHU BbIOOpA ONTUMAIIBHBIX MaT€pHAalIOB s
pelIeHUs] KOHKPETHOM MPUKJIAHOMN 3a1a4u

YMerTsb:
[1K-4.4/YMm2 Vicnons30BaTh KOMIUIEKC aIlllapaTHBIX U
MPOTPaMMHBIX CpeIcTB TpueMa nanHbix /133 u3 kocmoca
[1K-4.4/Ym4 TIpuMeHATh U3BECTHBIC 3HAHUS O
MPOCTPAHCTBEHHBIX JAaHHBIX, IOJTYUYEHHBIX HA OCHOBE
pPe3yJIBTaTOB KOCMHYECKOU JNeATEIbHOCTH, IS
ONpeeIeHUs] OKOHYATEIIbHOTO PEIICHUS
MIPOU3BOJICTBEHHOM 3a/1a4u1
[TK-4.4/YM5 Ha ocHOBe aHanm3a CHUMKOB U
KapTorpadU4eCcKuX MaTepHUaoB MPEAaraTh BApUaHThI
pa3menieHust 00bEKTOB, TPACC JIMHEHHBIX COOPYKEHUN
WM TPAHULl TEPPUTOPUIA




Bnanets:
[1K-4.4/HB1 HaBbikamu pa3paOoTKu IPOEKTHOM
NPOAYKIIUU
[1K-4.4/HB2 Bnagenue MHCTpYMEHTAMH U TPOTPaMMaMHU
JUISI IOCTPOEHUS U CPAaBHEHUSI BApHAHTOB PELICHUM Ha
OCHOBE Pa/INOJIOKAIIMOHHBIX JAaHHBIX
T1K-4.4/HB4 HaBpikamMu OATOTOBKY aHAJIUTHYECKUX
3aMHUCOK U KapTOrpa@uuecKux MaTepruaioB JUis
000CHOBaHHUS MPeAIaraéMbIX PeIeHui

BbazoBrrit

MK ITIK-4.1 ®opmupyeT 1 HarpasIIsieT 3alpochl Ha
NpeAoCTaBlIeHUE JaHHbBIX (MH(OpMAIMK), TOTyYyaeMbIX Ha
OCHOBE HCII0JIb30BaHUS PE3YJIbTaTOB KOCMUYECKON
JeSITeTbHOCTH, B UHPOPMAITMOHHO-aHATUTHYECKUE U
MOHHMTOPHUHIOBBIE CUCTEMBI Pa3JIUYHbIX YPOBHEN

3HaTh:
[1K-4.1/312 [TpuHIMNoB paboThl PaJHOIOKaTOPOB U
O0COOCHHOCTHU TOMYUYEHUS JAHHBIX C KOCMHYECKHIX
wiatGopm
[TK-4.1/384 OcHOBHBIC UCTOYHUKH MOTYICHUS JAaHHBIX
133, nepeveHb MeTaJaHHBIX, HEOOXOUMBIX JIJISl TIOUCKA
CHUMKOB (KOOpJIMHATHI y4acTKa, JaTa CbeMKHU U T.11.)
T1K-4.1/311 OCcHOBHOE Ha3HAYEHHUE U METOBI CO3IAHUS
re0JIe3NYECKUX CETEN

YMeTs:
[1K-4.1/¥Ym1 Co3naBarh MPOEKTHI TE€OI€3MYECKUX CeTeH
Pa3IMYHOTO HAa3HAYCHUS
[1K-4.1/YM2 ®opMHupoBaTh KOPPEKTHBIE U TTOJIHBIE
3ampocCkl Ha MPEOCTABICHUE JAaHHBIX PAIUOIOKAIIMOHHON
CBEMKH C KOCMUUYECKUX CUCTEM
[1K-4.1/YM4 OnpenensiTh KOOPAUHATHI TPAHUI] yUacTKa
pabort o Tonorpaduueckor KapTe WIH IJIaHy, MPABUILHO
0hOpPMIIATH 3asIBKY Ha TOJYYCHHE KOCMHUECKUX CHUMKOB
B COOTBETCTBYIOIIHME OPTaHU3AIINN

NJIK TT1K-4.2 Beimonuset cOop, mepBUUHY0 00paboTKYy,
CHCTEMaTH3aINIO, KATATOTH3AINIO U BH3YaJIN3aIUI0
JTaHHBIX (MH(OpMAITUH), TOTYYEeHHBIX Ha OCHOBE
UCTIOJIb30BaHMS PE3YJIbTATOB KOCMUYECKOH IETEITLHOCTH
U Pe3yIbTaToB UX 00paboTKH

3HaTh:
[1K-4.2/362 XapaKkTepucTUK U TUITIOB JAHHBIX,
HOJTyYaeMbIX B Pe3yJbTare KOCMUYECKON
PpaIuOIOKAIMOHHON ChEMKH
[TK-4.2/313 OcHoBHBIEC paboune MeToabI 171 coopa,
npeaABapUTEIHLHON 00pabOTKH, TPYIITUPOBKH,
KaTaJOTU3aIMK U BU3YaIN3alluU IPOCTPAHCTBEHHBIX
JAHHBIX, TOJyYE€HHBIX B PE3yJIbTaTe KOCMHYECKON
NEeSITeILHOCTH UK UX 00paboTKH
[1K-4.2/311 OcoGeHHOCTH MOCTPOCHUS Pa3TUYHBIX BHJIOB
re0/Ie3NYECKUX CETeH, XapaKTePUCTUKU UX TOUHOCTH




YMeTs:
[1K-4.2/Ym1 BoInonaHATh mpeapacyeT HeoOX0AUMOM
TOYHOCTH CO3/IaHUS T'€OAC3UICCKUX CeTeH st
AIPOKOCMHUYECKHUX M Ha3eMHBIX (POTOrPaMMETPUICCKUX
CHEMOK
[1K-4.2/YM2 AHanu3upoBaTh MOTYyYCHHYIO
PaAMONIOKAIMOHHYI0 HH(OPMAITUIO IS MTOCIIETYIOIIEro
UCTIONB30BaHUS B MPUKIIAIHBIX 3a/1a9ax
[1K-4.2/YMm3 TIpuMeHsITh OCHOBHBIE paO0OYME METOIBI TSI
cOopa, mpenBapuTeIbLHON 00pabOTKH, TPYIITTUPOBKH,
KaTaJoru3aly U BU3yalu3aliy MPOCTPAHCTBEHHBIX
JTAHHBIX, TOJIyYEHHBIX B PE3YJIbTaTe KOCMUYECKON
JESATeTLHOCTH WM UX 00pabOTKH

NJIK TIK-4.3 BrInoaHsIeT KOMIUIEKCHBIM aHaIN3 TaHHBIX
(nH(pOpPMaIINN), TOTYYCHHBIX HA OCHOBE MCITIOIh30BaHUS
PE3yABTaTOB KOCMUYECKON JAESITETbHOCTH

3HaTh:
[1K-4.3/383 OcHOBHBIE TTOJIXO/IBI 11T BCECTOPOHHETO
aHaJM3a U OIIEHKH KauyeCTBa MPOCTPAHCTBEHHBIX TAHHBIX
[1K-4.3/384 OcHoBHI aemudpupoBanus (IPsIMbIC U
KOCBEHHBIE TIPU3HAKH ), METOIbI BU3YaJIbHOTO U
ABTOMATH3UPOBAHHOTO aHAJIM3a CHUMKOB JIsI BBISIBJICHUS
W3MEHEHHUI MECTHOCTH, OIICHKH CUTYaIluH

[1K-4.3/362 MeTtonoB 00pabOTKH 1 UHTEPIIPETAIIIN
PaauoIOKAIMOHHBIX JJAHHBIX, BKJIFOUasi BPEMECHHBIC,
MPOCTPAHCTBEHHBIC U CIIEKTPAIbHBIC ACTIEKTHI

YmMmeTh:
I1K-4.3/YM2 Wcnonb30BaTh MaTeMaTHYCCKHUE U
MPOrPaMMHBIE METOJIBI JUISI UHTEPIPETAIIUHN U
BU3YQIU3AIMH PAJUOJIOKAITMOHHON HHpOpMauu
[TK-4.3/Y™m4 TIpoBoauTh BU3yaabHOE AemU(DPUPOBAHUE
KOCMHUYECKHX CHUMKOB, COIIOCTaBJIATh AaHHBIC JI33 ¢
pe3yabTaTaMu MOJIEBBIX T€0JIC3UYECKUX U3MEPEHUN U
TonorpaduyecKuMu KapTaMmu Jaj1si OOHOBJICHUS IIJIAHOB
[TK-4.3/YM3 TlpuMeHsTh pabodue MOaX0abl s
BCECTOPOHHETO aHAJIM3a M OI[CHKU KauecTBa
MPOCTPAHCTBEHHBIX JTAHHBIX

NJIK T1K-4.4 ®opmupyer HaOOp BOZMOXKHBIX BAPHUAHTOB
pelIeHNs Ha OCHOBE UCIOJIb30BaHMs PE3yIbTaTOB
KOCMHYECKOH J1eATeIbHOCTH

3HaTh:
[1K-4.4/307 O6nactu npuMeHeHus nanHbix /(33
(MOHHMTOPHHT CTPOUTENIBCTBA, SKOJIOTHS, KaAacTp),
KpUTEpUHU BbIOOpA ONTUMAIIBHBIX MaTepHAalIOB st
pelIeHUs] KOHKPETHOM MPUKIIAHOM 3a1a4u

[1K-4.4/362 MeToas! indpoBoii 00pabOTKH KOCMHYECKUX
N300paKeHUN




YMeTs:
[1K-4.4/YM2 Vcnonb30BaTh KOMITIEKC alllapaTHBIX U
IIPOrPaMMHBIX CPEJCTB npuema aanHbix 33 u3 kocMmoca
[1K-4.4/YMm5 Ha ocHOBe aHann3a CHUMKOB U
KapTorpaduyecKux MaTepHuasoB MpeaiaraTb BApUaHThl
pa3MenieHusi 00bEKTOB, TPACC TUHEHHBIX COOPYKEHUM
WJIM TPaHULl TEPPUTOPHIL

[1K-4.4/Ym4 TIpuMeHsITh N3BECTHBIC 3HAHUS O
MPOCTPAHCTBEHHBIX JAHHBIX, TOJIYYEHHBIX HA OCHOBE
PE3yabTaTOB KOCMUYECKOHN A€ATeIbHOCTH, AJIs
oTpe/ieNICeHUs] OKOHUATEeJIbHOTO PEIICHUS
MPOM3BOJICTBEHHOM 3a/1a4u

[ToporoBbiii

NJK T1K-4.1 ®opmupyeTt U HanpasiIseT 3anpochl HA
MPEIOCTaBICHUE TaHHBIX (MH(OpMAITUH), TOTy4aeMbIX Ha
OCHOBE HCIOJIb30BaHUS PE3yJIbTaTOB KOCMUYECKOM
NEeSTEIbHOCTH, B UH(POPMALIMOHHO-aHAIUTUYECKUE U
MOHHMTOPUHIOBBIE CUCTEMbI Pa3JIMYHbIX YPOBHEH

3HaTh:
[1K-4.1/382 [TpuHIunoB paboThl paauoIOKaTOPOB U
0COOCHHOCTH TOJTYYSHUS JAaHHBIX C KOCMHUYECKHUX
margopm
[1K-4.1/311 OcHOBHOE Ha3HAYEHNE U METOIBI CO3MaHUs
reoe3NYECKUX ceTel
[1K-4.1/384 OcHOBHBIE UCTOYHUKH MTOTYUEHUS JaHHBIX
33, nepedyeHp MeTaTaHHBIX, HEOOXOIUMBIX JIJISl TIOMCKA
CHUMKOB (KOOPJMHATHI Y4acTKa, AaTa CheMKH U T.]I.)

WK TIK-4.2 Beimonnsier c60p, HEpBUUHYIO 00pabOTKY,
CHCTEMaTU3aLHI0, KATATOTU3aLUIO U BU3YaJIN3aLUI0
JaHHBIX (MH(pOpPMAIIKN), TOTYYSHHBIX HA OCHOBE
UCTIOJIb30BaHMS PE3YJIbTATOB KOCMUYECKOH NeATeTbHOCTH
U pE3yNbTaToOB UX 00paboTKH

3HaTh:
[1K-4.2/312 XapaKkTepuCTHK U TUTIOB JaHHBIX,
MOJTy4aeMBIX B pe3yJIbTaTe KOCMUYECKOM
PalHOIOKALMOHHON CHbEMKHU
[1K-4.2/311 OcoOGeHHOCTH MOCTPOEHUS Pa3TUIHBIX BUIOB
reoIe3NUYEeCKUX CeTel, XapaKTepUCTHUKU UX TOYHOCTH
[1K-4.2/313 OcHOBHBIE paboune METObI JIst cOopa,
MpeIBapUTEILHON 00paObOTKH, TPYIIITUPOBKH,
KaTaJoru3aly U BU3yalu3aliy MPOCTPAHCTBEHHBIX
JTAHHBIX, TOJIyYEHHBIX B PE3YJIbTaTe KOCMUYECKON
JeSATeTLHOCTH WM UX 00pabOTKH

NJIK TIK-4.3 BrIinoaHsIeT KOMIUIEKCHBIM aHaJIN3 TaHHBIX
(nH(GOpPMAaIINN), TOTYYCHHBIX HA OCHOBE MCIIOIb30BaHUS
PE3yaBTaTOB KOCMUYECKON JAESITETbHOCTH

3HAaTh:
[1K-4.3/383 OcHOBHBIE TTOJIXO/IBI 11T BCECTOPOHHETO
aHaJM3a U OIIEHKH KauyeCTBa MPOCTPAHCTBEHHBIX TAHHBIX




[TK-4.3/382 MeTonoB 00pabOTKH ¥ HHTEPIPETAIIUN
PaAMONIOKAIIMOHHBIX TAHHBIX, BKJIIOUasi BpEMECHHBIE,
MPOCTPAHCTBEHHBIE U CIIEKTPATHHBIC ACTICKTHI
[1K-4.3/384 OcHoBHI aemudpupoBanus (IPsIMbIC U
KOCBEHHBIC TIPU3HAKH ), METO/IBI BU3YaJIbHOTO H
ABTOMAaTH3UPOBAHHOTO aHAJIN3a CHUMKOB JIsI BBISIBIICHHS
U3MEHEHUH MECTHOCTH, OIICHKU CUTYAIHH

NJIK T1K-4.4 ®opmupyer HaOOp BOZMOXKHBIX BAPHUAHTOB
pelIeHNs Ha OCHOBE UCIIOJIb30BaHMsI PE3yIbTaTOB
KOCMHYECKO J1eATeIbHOCTH

3HaTh:
[1K-4.4/307 O6nactu npuMeHeHus nanubix /(33
(MOHHMTOPHHT CTPOUTENIBCTBA, SKOJIOTHS, KaAacTp),
KpUTEpUHU BbIOOpA ONTUMAIIBHBIX MaT€pHAIOB ISt
pelIeHUs] KOHKPETHOM MPUKJIATHOMN 3a1a4u

[1K-4.4/362 MeToas! indpoBoiit 00pabOTKH KOCMHYECKUX
N300paKeHUN

3. [IIxajga oneHUBAHUSA

OrneHka

Kpurepuu onenuBanus (nepeuensb chopmupobanasix NJIK/3VB)

OTiIu4=HO

OIIK-3.1 JIaet orieHKy HEOOXOMUMOCTH KOPPEKTHUPOBKH WIIH YCTPAaHEHUS
TPaJAULIMOHHBIX MOIX0I0B PU MPOEKTUPOBAHUN TEXHOJIOTUYECKUX MPOILIECCOB
OIIK-3.1/311 TpagunnoHHBIE MOAXOBI K TPOCKTHPOBAHUIO TEXHOJIOTHUECKUX
MPOIIECCOB B BHICILIEH I€0/1€3UN
OIIK-3.1/382 KiroueBbie mokasarenu (KPI), mo koTopbiM orieHHBaeTCs
YCHEIIHOCTh Mpoliiecca (BpeMsi, CTOMMOCTb, PECYPCOEMKOCTh, PUCKH)
OIIK-3.1/383 TpaaunnoHHBIE MOAXOBI K TPOCSKTHPOBAHUIO TEXHOJIOTHUECKUX
MIPOLIECCOB B a3pOPOTOCHEMKE
OIIK-3.1/¥YMm1 AnanuzupoBarh 3QPEeKTUBHOCTD TPATUITMOHHBIX MTOIXOA0B U
BBISBIISITH CIy4yau, TPEOYIOIINe UX KOPPEKTUPOBKH MU YCTPAHEHUS
OIIK-3.1/YM2 BrisiBasate Hed(h(PEKTUBHOCTD WU U30BITOYHOCTH TPATAIIMOHHBIX
penieHnii Ha OCHOBE OOBEKTUBHBIX NaHHBIX /(33 (Hampumep, aHaIU3
JIOTUCTHYECKUX MapIIPyTOB, MOHUTOPUHT MOTEPh MIPH ypoKae)

OIIK-3.1/HB1 MeTtogamu aHanu3a v KpUTEPUSMHU TSI OLICHKH 11€I€CO00Pa3HOCTH
MPUMEHEHHUS TPAJIULIUOHHBIX UM HOBBIX MOJXO0B MPHU MPOEKTUPOBAHUU
TEXHOJIOTUYECKUX MPOIIECCOB

OIIK-3.1/HB2 HaBbikamu coroctaBieHus 3pPpekTuBHOCTH "Kak ecTh'" (Ha OCHOBE
PeTPOCIEKTUBHBIX JAHHBIX) M "KaK MOXKET ObITh" (HAa OCHOBE MOJACIUPOBAHUS)




OIIK-3.2 Onpenenser Ha MPOPECCUOHATEHOM YPOBHE OCOOCHHOCTH
paboThl pa3IMYHBIX TUIIOB 000PYIOBaHUS, MH)OPMAIIMOHHBIX TEXHOJIOTUN U
NPUKJIAIHBIX alllapaTHO-IPOTPAMMHBIX CPEJICTB U BBISBISET HENOCTATKU UX B
pabote
OI1IK-3.2/3u1 Ipunnumns! paboThl, TEXHUYECKUE XapaAKTEPUCTUKU U
(yHKIIMOHATbHBIE BOZMOKHOCTH PA3IMYHBIX THIIOB T'€0JIe3UUECKOTO
o0opynoBaHusi, MHOOPMAIIMOHHBIX TEXHOJIOTHNA U MPUKIIATHBIX
anmnapaTHO-IPOTrPAMMHBIX CPEJICTB, UCHOIb3YEMBIX B BBICIICH reo/1e3un
OI1K-3.2/3n2 IpuHiumnsl paboThl U TEXHUUECKHUE XapaKTEPUCTUKU KITIOYEBBIX
KOMIIOHEHTOB: TUITOB CITyTHUKOBBIX IUIaT(GOPM, BUI0B ChEMOYHOI anmaparypsl
(ontnueckoi, PJIC, runepcnekrpanbHON ), HA36MHOM NPUEMHOM anmnaparypsl
OI1K-3.2/3u3 Ipunnumnsl paboThl, TEXHUYECKUE XapaKTEPUCTUKU U
(yHKIIMOHATBHBIE BOZMOKHOCTH PA3IMYHBIX THUIIOB a3p0(OTOCHEMOYHOTO U
T€0/Ie3UYECKOT0 000pyI0BaHM, HHPOPMAIIMOHHBIX TEXHOJIOTHH U MPUKIaIHBIX
anmapaTHO-IPOTrPaAMMHBIX CPEJICTB, UCIOIB3YEMBIX B a9PO(POTOCHEMKE
OIIK-3.2/¥YMm1 AnanusupoBaTh paboTy reo1e3ndecKoro 000pynoBaHus U
IPOTrPAMMHBIX KOMILJIEKCOB, BBISIBIISITh U IMATHOCTHPOBATh HEAOCTATKH B UX
(GYyHKIMOHUPOBAHUN
OIIK-3.2/¥YM2 OnpeaensiTb UCTOYHUK COOEB MIIM HETOYHOCTEH: anmaparHas 4acThb
(urym ceHcopa), mporpaMMHast 4acTh (OMIMOKH aIrOpUTMa) UIH METOOIOTHS
NpUMEHEHHUS
OI1IK-3.2/¥YM3 AnanusupoBaTh paboTy CheMOUYHOTO 00OPYIOBAaHUS U
IPOTrPaAMMHBIX KOMILJIEKCOB, BBISIBISITh U IMATHOCTHPOBATh HEAOCTATKH B UX
(GYHKIMOHUPOBAaHUN
OIIK-3.2/HB1 HaBbikamu CpaBHUTEIILHOTO aHAJIN3a Pa3IMYHBIX TUIIOB
annapaTrHO-IPOTrPaMMHBIX CPEJICTB
OIIK-3.2/HB2 HaBbikamu IpoBeIeHUS] KOHTPOJIBHBIX ChEMOK M 00pabOTKH
TECTOBBIX JIaHHBIXCTOBBIX JIAHHBIX I BepU(PUKALIUN XapaKTePUCTHK
obopynosanus u [10
OIIK-3.2/HB3 HaBbikamu IPOEKTUPOBAHUS a3pO(HOTOCHEMOYHBIX PadoT
Pa3IMYHOTO Ha3HAUYEHUs C YKOHOMUYECKUM 000CHOBaHHEM

OIIK-3.3 JIeMOHCTpUpPYET 3HAHUS O COBPEMEHHBIX T€OMH(POPMAITMOHHBIX
cUCTeMax, HHPOPMALIMOHHO-TEIEKOMMYHHUKALIMOHHBIX TEXHOJIOTHUSIX U
MOJICIUPOBAHUN
OIIK-3.3/311 TeopeTrnyeckre OCHOBBI, TIPUHIUIBI (PYHKIIMOHUPOBAHUS U 00JIaCTH
MPUMEHEHUS COBPEMEHHBIX T€OMH(GOPMAIIIOHHBIX CUCTEM,
MH(GOPMAITMOHHO-TEJIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTUH 1 METOJIOB
MOJICTUPOBAHUS B T€OIC3UU
OIIK-3.3/382 ®yHkuroHanbHbIE BO3MOKHOCTH AeckTonHbIX (QGIS, ArcGIS Pro),
cepBepHbIX (ArcGIS Enterprise, GeoServer) u o6naunbix (Google Earth Engine)
'c
OIIK-3.3/383 OcHOBHBIE TEXHOJIOTHYECKHE MPOIECCHI TTOTYyICHHSI
a’POKOCMHUYECKON HH(DOpPMAITIH
OIIK-3.3/YmI1 Ilpumensts coBpemennbie [ UC-TexHOMTOTHH, U METOJIBI
MaTeMaTH4YeCKOr0 MOACIUPOBAHUS AJIsl pelieHus MpodeCCHOHATBHBIX 3a1a4 B
BEICIIIEH T€ONIE3UN
OIIK-3.3/¥YM2 Co3znaBaTh KOMIUIEKCHBIE pabodne 1ETOYKH, 00bETUHSIONIIE COOp
nanubix /133, ux o6padorky B ['IC, MomenupoBaHue MPOIECCOB U MyOTUKAITUIO
pe3yabTaToB uepe3 BeO-CepBUCHI
OIIK-3.3/¥YM3 OcyiecTBIaTh OCHOBHBIE TEXHOJIOTHYECKHE MPOIIECCHI TOTYYCHUS
a’POKOCMUYECKOH TTPO-CTPAaHCTBEHHON MH(MOPMAITHI
OIIK-3.3/HB1 IIpakTnueckuMu HaBBIKAMH PaOOTHI C MPOTPAMMHBIM
o0ecreueHreM COBPEMEHHBIX T€OMH(POPMAIIMOHHBIX CUCTEM




OIIK-3.4 JlemoHCTpHUpYET 3HAHUS IPOBEACHUS U3MEPEHUI U HAOIIONCHUH,
00pabOTKHU U MPEACTABICHHS MOTYUYSHHBIX Pe3yIbTaToOB C IPUMEHECHHEM
UH(POPMAITMOHHBIX TEXHOJOTHH U MPUKJIAIHBIX alllapaTHO-IPOrPaMMHBIX
CPEICTB
OIIK-3.4/311 MeTonbl 1 METOJMKHU TIPOBEACHUS BHICOKOTOUHBIX T'€0/I€3MUECKIX
u3MepeHuil 1 HaOMoIeHuH, a TaKk)ke COBPEMEHHBIE TIOAX0/IbI K 00paboTke,
aHaJM3y U MPEICTABICHUIO PE3yIbTaTOB C UCIOIb30BAaHNEM WH(POPMALIMOHHBIX
TEXHOJIOTUH
OI1K-3.4/312 OcHOBBI IPOBEACHUS U3MEPEHUN 1 HAOMIOACHUI (TOYHOCTD,
MOTPEITHOCTh, METOANKH)

OIIK-3.4/YM1 BBINONHATH KOMILJIEKC I'€0/1e3UYECKUX U3MEPEHHH, TPOBOAUTH MX
MaTeMaTu4ecKyto 00padoTKy ¢ TIOMOIIBIO CIICUATN3UPOBAHHOTO TPOIPAMMHOI0
o0ecriedeHus ¥ MPeJICTaBIIATh UTOTOBBIE JaHHBIE B TpeOyeMbIX (hopmarax
OI1IK-3.4/YMm2 Pa3zpabatbiBaTh IpOrpaMMy U3MEPEHUN M HAOIIOACHUN IO
KOHKPETHYIO 33/1a9y

OIIK-3.4/HB1 HaBbikamu paOoOThI ¢ MPUKIIAIHBIM T'€0JI€3UYECKUM IIPOTPAMMHBIM
obecriedeHreM J1j1st 00pabOTKH U3MEPEHUH, CTATUCTHYECKOTO aHAIM3a TOYHOCTH
pe3yabTaToB.

OIIK-3.4/HB2 Crangapramu 0pOpMIICHHS PE3YJIbTaTOB U3MEPEHUH U OTYETHBIX
MarepuasoB

OIIK-3.5 JlemoHCTpUpYyeT HABBIKK cOOpa M 00pabOTKH MaTepraioB
WH)XEHEPHBIX U3BICKAHUM, HA3eMHOM M a3POKOCMUYECKON MPOCTPAHCTBEHHOM
uHbopmaru
OIIK-3.5/311 Metonp! 1 TexHOJIOTHH cOOpa MaTepruaIoB HHXEHEPHBIX
U3bICKaHUH, a TaKKe IPUHIIMIIBI TOJyYEHHsI U IIPeABapUTEIbHON 00paboTKH
HA3eMHOM U a9POKOCMHYECKON MTPOCTPAHCTBEHHON HH(POPMAIIUH
OIIK-3.5/YM1 BBIIOTHATH KOMIUIEKC pa0boT 10 COOPY MOJNEBBIX JaHHBIX,
00pabarbIBaTh MaTepUaIbl ¥ IPOBOAUTH MIEPBUYHBIA aHAJIN3 HA3EMHBIX U
JUCTAHIIMOHHBIX TaHHBIX.

OIIK-3.5/HB1 IlpakTrueckumMu HaBBIKaMH pabOTHI C 000pyI0BaHUEM i1 cOopa
IPOCTPAHCTBEHHOM MH(pOPMaLUH, CIEIMATN3UPOBAHHBIM IPOTPaMMHBIM
obecrieueHrueM ISt UX 00padOTKH

[1K-4.1 ®opmupyet n HanpasiIseT 3aIpOChl HA IPEAOCTABIEHUE TaHHBIX
(uH(popManKN), MOTYyYaEMbIX Ha OCHOBE HCIIOJIB30BAHUS PE3YJIbTaTOB
KOCMUYECKOH esITeTbHOCTH, B MH(POPMALMOHHO-aHAIUTHYECKHUE U
MOHUTOPHHIOBBIE CUCTEMBI PA3JIMYHBIX YPOBHEH
[1K-4.1/3u1 OcHOBHOE Ha3HAUEHHE U METOJIbI CO3JJaHUS T€0IC3NIECKIX CeTel
[1K-4.1/312 [TpuHIMNOB paboOTHl PAJHOIOKATOPOB U OCOOEHHOCTH TMOITYUYEHUS
JAHHBIX C KOCMHYECKUX TIaThOpM
[1K-4.1/3u4 OcHOBHBIE UCTOUHUKH MOJTy4eHUs JaHHbIX J[33, nepedyeHn
MeTaJJaHHBIX, HEOOXOJUMBIX JJIsl IOMCKA CHUMKOB (KOOPJIMHATHI y4acTKa, Aara
CHEMKH U T.]I.)

[MK-4.1/¥Ym1 Co3maBath MpOEKTHI T€OAC3UICCKUX CETEH pa3IMYHOrO Ha3HAUCHUS
[1K-4.1/YM2 ®opMHupoBaTh KOPPEKTHBIE U TOJIHBIE 3aIIPOCHI Ha MPEJOCTABICHUE
JTAHHBIX PaJHOJIOKAIIMOHHON ChEMKH ¢ KOCMUYECKUX CHCTEM

[1K-4.1/YM4 OmipenensTe KOOPAWHATHI IPAaHUI] yYacTKa paboT 1o
Tororpaduyeckoil KapTe Win IaHy, IPaBUIbHO OQOPMIIATH 3asBKY Ha MOTyUYCHHE
KOCMHMUYECKHX CHUMKOB B COOTBETCTBYIOIINE OPTaHU3ALNH

I1K-4.1/HB1 HaBblkamu kamepaibHOW 00paOOTKN U3MEPEHHI, YpaBHUBAHUS
Pa3IUYHBIX F'€0E3UUYECKUX CETEHN, UX OLIEHKH TOYHOCTH

[1K-4.1/HB2 Ymenue pabotars ¢ 6a3aMH JaHHBIX 1 MOHUTOPUHTOBBIMH
CHCTEMaMH Ul MHTETPAIlH MTOJYYCHHBIX PaIHOJIOKAIIMOHHBIX JAHHBIX B 3a/1a4U
aHanu3a 1 00paboTKu

[1K-4.1/HB4 HaBbikamu paboThl ¢ HHTEpdEiicaMu TreonopTaioB Ajs MOUCKa U
3aKa3a CHUMKOB




[1K-4.2 Bemonsser cbop, nepBUUHyI0 00paboTKy, CHCTEMaTH3AIIMIO,
KaTaJOTH3aIMI0 ¥ BU3yalu3aluio JaHHBIX (MH(GOpPMAIUH), TOTyYEeHHBIX Ha
OCHOBE MCIOJIb30BAHUS PE3yJIbTaTOB KOCMUYECKON JACSITEILHOCTH U PE3YIBTATOB
ux 00paboTKU
[TK-4.2/311 OcobeHHOCTH MOCTPOCHUS PA3IMYHBIX BUIOB I'€OIC3UICCKUX CETEH,
XapaKTePUCTUKHN UX TOYHOCTH
[1K-4.2/312 XapaKTepuCTHK U TUTIOB JaHHBIX, TOJy4YaeMbIX B pe3yJbTaTe
KOCMHMYECKON PaguOIOKALIMOHHON ChEMKHU
[TK-4.2/313 OcHoBHBIEC paboune MeTonbI s cOopa, IpeaBapuTeIHLHON
00paboTKH, TPYNIUPOBKH, KaTATOTH3AI[UU H BH3YyaTH3aI[UU MPOCTPAHCTBEHHBIX
JAHHBIX, TOJIyYCHHBIX B PE3YJIBTATe KOCMUYECKOH EeATEeThHOCTH I UX
00paboTku
[TK-4.2/¥YM1 BBIMONHATE MIpenpacyeT HeOOX0IUMOM TOUHOCTh CO3aHMS
Te0Ie3UIECKUX CEeTeH /ISl a9POKOCMUYECKHUX M Ha3eMHBIX (DOTOrpaMMeTPUIECKUX
CHEMOK
[1K-4.2/YM2 AHanu3upoBaTh MOMyUYECHHYIO PAJHOIOKAIIMOHHYIO HH(POPMAITUIO
JUTSI TIOCJIETYFOIIETO UCTIONB30BAHMS B MPUKIIAJHBIX 3a/1ad9ax
[1K-4.2/YM3 TIpuMeHsTh OCHOBHBIE paboure METOAbI I cOopa,
MpeaBapUTEILHONM 00pabOTKH, TPYIIITUPOBKH, KaTAJIOTU3AIIMU 1 BU3yaTu3alluu
MPOCTPAHCTBEHHBIX JAHHBIX, MOJIyYCHHBIX B PE3YJIBTATE KOCMUYECKON
NeSITeIbHOCTH UK UX 00paboTKH
[TK-4.2/HB1 HaBbIkamMu HCTIOIB30BaHUS CPEJICTB BEIUNCITUTETLHOM TEXHUKH TSI
MaTeMaTHIeCKON 00pabOTKH PE3yabTaTOB MOJIEBBIX T€OAE3UUICCKUX U3MEPEHUI
[TK-4.2/HB2 PaboTsl ¢ 6a3aMu TaHHBIX U MOHUTOPUHTOBBIMH CUCTEMAMHU IS
WHTETPAINH MMOJIyICHHBIX PaIMOIOKAIIMOHHBIX JAHHBIX B 3a/1a4d aHAJIHM3a U
00paboTku
[TK-4.2/HB3 HaBbikaMu OCHOBHBIX pabOYMX METOAOB JuIst cOopa,
MpeaBapPUTEILHONM 00pabOTKH, TPYIIITUPOBKH, KaTaJIOTH3AIIMU 1 BU3yaIu3alluu
MPOCTPAHCTBEHHBIX JAHHBIX, MOJIyYCHHBIX B PE3YJIBTATE KOCMUYECKON
NeSITeIbHOCTH UK UX 00paboTKH

[TK-4.3 BeInomHSAET KOMIUIEKCHBIN aHaTN3 JaHHBIX (MHGOpMAITIH),
MOJyYEHHBIX HA OCHOBE MCIIOJIb30BAHUS PE3YIBTATOB KOCMHYECKOH JIeATEThHOCTH
[TK-4.3/312 MeTonoB 00pabOTKH ¥ HHTEPIPETAIIUU PATHUOIOKAIIMOHHBIX TaHHBIX,
BKIII0Yasi BPEMEHHBIC, TPOCTPAHCTBEHHBIE U CIIEKTPATHHBIE ACTICKTHI
[TK-4.3/313 OcHOBHBIE TTOIXO/IBI JUISI BCECTOPOHHETO aHAN3a U OLIEHKH Ka4eCTBa
MPOCTPAHCTBEHHBIX JTAHHBIX
[1K-4.3/384 OcHoBbI nemmppupoBanus (psSMble U KOCBEHHBIE IPU3HAKH),
METO/BI BU3YyaJIbHOTO U aBTOMATH3UPOBAHHOTO aHAJIM3a CHUMKOB JIJISl BBISIBIICHUS
M3MEHEHU MECTHOCTH, OLICHKH CUTYalluu
[TK-4.3/¥YM2 Vcrionb30BaTh MaTeMaTHUECKUE U TPOTPAMMHBIC METOJIBI JUIS
UHTEPIIPETAINH U BU3YATU3AINH PAJAUOIOKAITMOHHON HHPOpMAIK
[1K-4.3/YM3 TIpumeHaTs paboune Moaxo/b! A1l BCECTOPOHHETO aHaju3a U
OIICHKH Ka4eCTBa MPOCTPAHCTBEHHBIX JaHHBIX
[1K-4.3/Ym4 TIpoBonuTh BU3yallbHOE JACIIU(PPUPOBAaHIE KOCMUYECKUX CHIMKOB,
cormocTaBiAaTh nanHbie /133 ¢ pe3ynbTaraMu MoJieBbIX Te0Ie3NUYeCKIX U3MEPEHHM
U TOTorpagMuecKUMHU KapTaMH Uil OOHOBJICHHUS TUIaHOB
[1K-4.3/HB1 HaBsikamu cOopa 1 00paboTku HHPOPMAIIUN HEOOXOAUMOM JIst
cocrasnenus [II1I'P
[1K-4.3/HB2 HaBblku pOBeIeHHsI CTATUCTHUECKONH 00pabOTKH U (PUIBTpauu
PaAMONIOKAIMOHHON MH(pOPMAIIHH
I1K-4.3/HB4 MeTonamu BEISBIEHUS 00BEKTOB, HECOOTBETCTBUM U M3MEHEHHH Ha
MECTHOCTH ITyTEM COBMECTHOTO aHAIH3a KapT U aKTYaJIbHBIX KOCMUYECKUX
CHUMKOB




[1K-4.4 ®opmupyeT HaOOp BO3MOKHBIX BAPUAHTOB PEIICHUS HA OCHOBE
MCIIOJIb30BaHUsl PE3yJIbTaTOB KOCMUYECKON AESITEIbHOCTH
[1K-4.4/312 Metoas! ¢ poBoit 00pabOTKH KOCMHUYECKUX N300paskeHH
[1K-4.4/3u7 Obnactu npumMeHeHus A1aHHbIX /133 (MOHUTOPUHT CTPOUTENIBCTBA,
HKOJIOTHS, KaIaCTp), KPUTEPHH BHIOOpA ONTUMAIBHBIX MAaT€PHAJIOB ISl PELICHHUS
KOHKPETHOW MPUKJIATHOMN 3a1a41
[1K-4.4/YM2 Vcnionb30BaTh KOMILJIEKC alllapaTHBIX M IPOTPAMMHBIX CPEICTB
npuema gansbix /133 u3 kocmoca
[1K-4.4/Ym4 TIpuMeHATh U3BECTHBIC 3HAHUS O IPOCTPAHCTBEHHBIX JTAHHBIX,
MIOJIyYEHHBIX Ha OCHOBE PE3YJIbTaTOB KOCMUYECKON AESITEIBHOCTH, IS
OIIpe/IEeNIEHUS] OKOHYATENIBHOTO PEIICHUS TPOU3BOACTBEHHOM 3a1a4u
[1K-4.4/YM5 Ha ocHOBe aHanu3a CHUMKOB M KapTOrpauyecKux MaTepuaioB
npeaiaraTb BAPHAHThI Pa3MEIICHUsI 0ObEKTOB, TPACC TMHEWHBIX COOPYKEHUHN UITH
TPAaHUL] TEPPUTOPUI
[1K-4.4/HB1 HaBbikamu pa3paOOTKU MIPOEKTHON NMPOAYKLIUU
[1K-4.4/HB2 BnaneHue HHCTpYMEHTaMHU U IPOrpaMMaMH JJIsl IOCTPOSHUS U
CPaBHEHMsI BADUAHTOB PEILIEHUI Ha OCHOBE PaJHOIOKALlMOHHBIX TAHHBIX
T1K-4.4/HB4 HaBpIkamMy OATOTOBKY aHAJIUTHYECKUX 3aIIUCOK U
KapTorpauyecKiux MaTepruatoB A 000CHOBAHUS MpeAIaraeMbIX peleHun

Xopo1o

OIIK-3.1 JlaeT o1ieHKY HEOOXOIUMOCTH KOPPEKTUPOBKH WIIM yCTPAHEHUS
TPaJULIMOHHBIX ITOIX010B IIPU IPOEKTUPOBAHUN TEXHOJIOTUYECKUX MPOLIECCOB
OIIK-3.1/311 TpagunuoHHbIE MOIXO/bI K TPOSKTUPOBAHUIO TEXHOJIOTHYECKHIX
IIPOLIECCOB B BBICILIEHN I€0E3UN
OIIK-3.1/312 Kirouesie nokazarenu (KPI), mo koTopsiM orieHuBaeTcst
YCHEWHOCTb Mpoliecca (BpeMs, CTOMMOCTb, PECYPCOEMKOCTb, PUCKH)
OI1IK-3.1/313 TpaaunuoHHbIE MOIXO/bI K TPOSKTUPOBAHUIO TEXHOJIOTHYECKHIX
IPOLIECCOB B a9PO(POTOCHEMKE
OIIK-3.1/¥Mm1 AnanuzupoBaTb 3GpGEKTUBHOCTh TPAAUIIHOHHBIX MTOJXOA0B U
BBISBIISTH CIy4au, TPeOyIOIue UX KOPPEKTUPOBKH WIIH yCTPAHEHUS
OIIK-3.1/YM2 BrrsaBisate Hed(h(hEeKTUBHOCTD MIIM H30BITOYHOCTh TPAAUIIMOHHBIX
peleHuit Ha ocHOBe 00BbEKTUBHBIX NaHHBIX /133 (Hanpumep, aHaIu3
JIOTHCTUYECKHUX MapIIPyTOB, MOHUTOPUHT MOTEPh MIPU ypoxKae)




OIIK-3.2 Onpenenser Ha MPOPECCUOHATEHOM YPOBHE OCOOCHHOCTH
paboThl pa3IMYHBIX TUIIOB 000PYIOBaHUS, MH)OPMAIIMOHHBIX TEXHOJIOTUN U
NPUKJIAIHBIX alllapaTHO-IPOTPAMMHBIX CPEJICTB U BBISBISET HENOCTATKU UX B
pabote
OI1IK-3.2/3u1 Ipunnumns! paboThl, TEXHUYECKUE XapaAKTEPUCTUKU U
(yHKIIMOHATbHBIE BOZMOKHOCTH PA3IMYHBIX THIIOB T'€0JIe3UUECKOTO
o0opynoBaHusi, MHOOPMAIIMOHHBIX TEXHOJIOTHNA U MPUKIIATHBIX
anmnapaTHO-IPOTrPAMMHBIX CPEJICTB, UCHOIb3YEMBIX B BBICIICH reo/1e3un
OI1K-3.2/3n2 IpuHiumnsl paboThl U TEXHUUECKHUE XapaKTEPUCTUKU KITIOYEBBIX
KOMIIOHEHTOB: TUITOB CITyTHUKOBBIX IUIaT(GOPM, BUI0B ChEMOYHOI anmaparypsl
(ontnueckoi, PJIC, runepcnekrpanbHON ), HA36MHOM NPUEMHOM anmnaparypsl
OI1K-3.2/3u3 Ipunnumnsl paboThl, TEXHUYECKUE XapaKTEPUCTUKU U
(yHKIIMOHATBHBIE BOZMOKHOCTH PA3IMYHBIX THUIIOB a3p0(OTOCHEMOYHOTO U
T€0/Ie3UYECKOT0 000pyI0BaHM, HHPOPMAIIMOHHBIX TEXHOJIOTHH U MPUKIaIHBIX
anmapaTHO-IPOTrPaAMMHBIX CPEJICTB, UCIOIB3YEMBIX B a9PO(POTOCHEMKE
OIIK-3.2/¥YMm1 AnanusupoBaTh paboTy reo1e3ndecKoro 000pynoBaHus U
IPOTrPAMMHBIX KOMILJIEKCOB, BBISIBIISITh U IMATHOCTHPOBATh HEAOCTATKH B UX
(GYyHKIMOHUPOBAHUN
OIIK-3.2/¥YM2 OnpeaensiTb UCTOYHUK COOEB MIIM HETOYHOCTEH: anmaparHas 4acThb
(urym ceHcopa), mporpaMMHast 4acTh (OMIMOKH aIrOpUTMa) UIH METOOIOTHS
NpUMEHEHHUS
OI1IK-3.2/¥YM3 AnanusupoBaTh paboTy CheMOUYHOTO 00OPYIOBAaHUS U
IPOTrPaAMMHBIX KOMILJIEKCOB, BBISIBISITh U IMATHOCTHPOBATh HEAOCTATKH B UX
(GYHKIMOHUPOBAaHUN

OIIK-3.3 JleMOHCTpHUpYET 3HAHHUS O COBPEMEHHBIX T€OMH()OPMAIIMOHHBIX
cucreMax, HH(pOPMaIIMOHHO-TEJICKOMMYHHKAIIMOHHBIX TEXHOJIOTUAX U
MOZETUPOBAHUHT
OI1IK-3.3/3u1 TeopeTuyeckue 0CHOBBI, MIPUHLUIIBI (PYHKIIMOHUPOBAHUS U 00JIaCTH
NPUMEHEHHUSI COBPEMEHHBIX '€ONH(POPMALIMOHHBIX CUCTEM,
UH(POPMAITIOHHO-TEIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA U METOOB
MOZETTUPOBAHUS B T€OAC3UH
OI1K-3.3/312 ®yHKIHOHATBHBIE BO3MOXKHOCTH AecKTomHbIX (QGIS, ArcGIS Pro),
cepBepHbIX (ArcGIS Enterprise, GeoServer) u o6maunsix (Google Earth Engine)
c
OI1K-3.3/313 OCHOBHBIE TEXHOJIOTUYECKHE MPOIECCHI MOITyUEHUS
a’pOKOCMHYECKON MH(OopMaIu
OIIK-3.3/¥YmI1 [pumensts coBpemennsie [ IC-TexHOMIOTUM, U METO/IBI
MaTeMaTU4eCcKOro MOJCITUPOBAHUS ISl pEIIeHUs MPO(eCcCHOHATBHBIX 33a4 B
BBICLIECH Ie0Ie3Uun
OIIK-3.3/¥M2 Co3naBaTh KOMILIEKCHBIE pa0odHe HEMOUKH, 00bEANHSIONIIE COOP
nauHbIX [[33, ux 06padbotky B ['MIC, MmoaenupoBaHue IpOIECCOB U ITyOTHKAIHIO
pE3yNbTaToB Yepe3 BeO-CEePBUCHI
OI1IK-3.3/¥M3 OcymiecTBasTh OCHOBHBIE TEXHOJIOTMYECKUE MPOLECCHI TOTYUYEHUS
a’POKOCMHYECKON MPO-CTPAHCTBEHHOM MHPOPMALIUT




OIIK-3.4 JlemoHCTpHUpYET 3HAHUS IPOBEACHUS U3MEPEHUI U HAOIIONCHUH,
00pabOTKHU U MPEACTABICHHS MOTYUYSHHBIX Pe3yIbTaToOB C IPUMEHECHHEM
UH(POPMAITMOHHBIX TEXHOJOTHH U MPUKJIAIHBIX alllapaTHO-IPOrPaMMHBIX
CPEICTB
OIIK-3.4/311 MeTonbl 1 METOJMKHU TIPOBEACHUS BHICOKOTOUHBIX T'€0/I€3MUECKIX
u3MepeHuil 1 HaOMoIeHuH, a TaKk)ke COBPEMEHHBIE TIOAX0/IbI K 00paboTke,
aHaJM3y U MPEICTABICHUIO PE3yIbTaTOB C UCIOIb30BAaHNEM WH(POPMALIMOHHBIX
TEXHOJIOTUI
OI1K-3.4/312 OcHOBBI IPOBEACHUS U3MEPEHUN 1 HAOMIOACHUI (TOYHOCTD,
MOTPEITHOCTh, METOANKH)

OIIK-3.4/YM1 BBINONHATH KOMILJIEKC I'€0/1e3UYECKUX U3MEPEHHH, TPOBOAUTH MX
MaTeMaTu4ecKyto 00padoTKy ¢ TIOMOIIBIO CIICUATN3UPOBAHHOTO TPOIPAMMHOI0
o0ecriedeHus ¥ MPeJICTaBIIATh UTOTOBBIE JaHHBIE B TpeOyeMbIX (hopmarax
OI1IK-3.4/YMm2 Pa3zpabatbiBaTh IpOrpaMMy U3MEPEHUN M HAOIIOACHUN IO
KOHKPETHYIO 3a7jauy

OIIK-3.5 JlemoHCTpUpyeT HABBIKK cOOpa M 00pabOTKH MaTepHaioB
WH)XEHEPHBIX U3BICKAHUM, HA3eMHOM M a3POKOCMUYECKOW MPOCTPAHCTBEHHOM
uHdopmaru
OIIK-3.5/311 Metozp! 1 TexHOJIOTHH cOOpa MaTepruaIoB HHXCHEPHBIX
U3bICKaHU, a TaK)Ke MPUHIUIIBI TOJTYyYEHUS U MPEeABAPUTENIbHOI 00paboTKu
HA3eMHOM U a9POKOCMHYECKON MTPOCTPAHCTBEHHON HH(POPMAIIUH
OIIK-3.5/YM1 BBIIOTHATH KOMIUIEKC pa0boT 10 COOPY MONEBBIX JaHHBIX,
o0pabaTpIBaTh MaTepHalibl U MPOBOAUTH NEPBUYUHBIN aHAIN3 HA3€MHBIX U
JTUCTAHIIMOHHBIX JaHHBIX.

[1IK-4.1 ®opmupyet u HanpasiIseT 3apOChl HA IPEAOCTABIEHUE TaHHBIX
(uH(popManKN), MOTYyYaEMbIX Ha OCHOBE HCIIOIBb30BAHUS PE3YIbTaTOB
KOCMUYECKOH IesITeTbHOCTH, B MH(POPMALMOHHO-aHAIUTHYECKHUE U
MOHUTOPHHIOBBIE CUCTEMBI PA3JIMYHBIX YPOBHEH
[1K-4.1/3u1 OcHOBHOE Ha3HAUEHHE U METOJIbI CO3JJaHUS T'€0IC3NIECKIX CeTer
[1K-4.1/312 ITpuHIMNOB paboThl PAJHUOIOKATOPOB U OCOOEHHOCTHU TOIY4YEHUS
JAHHBIX C KOCMHYECKUX TIaThOpM
[1K-4.1/3u4 OcHOBHBIE UCTOUHUKH MOJTy4eHUs JaHHbIX J[33, nepedyeHn
MeTaJIJaHHBIX, HEOOXOJUMBIX JJIsl IOMCKA CHUMKOB (KOOPJIMHATHI y4acTKa, Aara
CHEMKH U T.]I.)

[TK-4.1/¥Ym1 Co31aBath MpOEKTHI TE€OAC3UICCKUX CETEH pa3IMYHOrO Ha3HAUCHUS
[1K-4.1/YM2 ®opMHupoBaTh KOPPEKTHBIE U TOJIHBIE 3aIIPOCHI Ha MPEJOCTABICHUE
JAHHBIX PAJHOIOKALlMOHHON ChbEMKH C KOCMUYECKUX CUCTEM

[1K-4.1/YM4 OmipenensTe KOOPAWHATHI IPAaHUI] yYacTKa padoT 1o
Tororpaduyeckoil KapTe Win IaHy, IPaBUILHO OQOPMIIATH 3asBKY Ha MOTyUYCHHE
KOCMHMUYECKHX CHUMKOB B COOTBETCTBYIOIIME OPTaHU3ALMU




[1K-4.2 Bemonsser cbop, nepBUUHyI0 00paboTKy, CHCTEMaTH3AIIMIO,
KaTaJIOTU3AIMIO U BU3YaJIH3aIHIO JaHHBIX (MH(OpMAIMK), TOTyYeHHbBIX Ha
OCHOBE HCIIOJIb30BaHMS PE3yJIbTaTOB KOCMUYECKON AESITEIbHOCTH U PE3YIIBTATOB
ux 00paboTKU
[TK-4.2/311 OcobeHHOCTH MOCTPOCHUS PA3IMYHBIX BUIOB I'€OIC3UICCKUX CETEH,
XapaKTEPUCTUKHU UX TOUHOCTH
[1K-4.2/312 XapaKTepuCTHK U TUTIOB JaHHBIX, TOJy4YaeMbIX B pe3yJbTaTe
KOCMHMYECKON PaguOIOKALIMOHHON ChEMKHU
[TK-4.2/313 OcHoBHBIEC paboune MeTonbI s cOopa, IpeaBapuTeIHLHON
00paboTKH, IPyNIHUPOBKH, KaTaJOTH3AIMH U BU3YAIN3aLUU IPOCTPAHCTBEHHBIX
JaHHBIX, ITOJIyYEHHBIX B PE3YJIbTATe KOCMUUECKOH 1€ATENbHOCTU WIH UX
00paboTku
[TK-4.2/¥YM1 BBIMONHATE MIpenpacyeT HeOOX0IUMOM TOUHOCTh CO3aHMS
Te0/Ie3NYECKUX CETEeH ISl a3POKOCMUYECKUX U Ha3eMHBIX (JOTOrpaMMETPHUUECKHUX
CBEMOK
[1K-4.2/YM2 AHanu3upoBaTh MOMyUYECHHYIO PAJHOIOKAIIMOHHYIO HH(POPMAITUIO
JUISL TOCJIETYIOIIETO UCIIOIb30BaHMs B IPUKJIAJAHBIX 3a/1a4ax
[1K-4.2/YM3 TIpuMeHsTh OCHOBHBIE paboure METOAbI I cOopa,
NpeABAPUTEIHLHON 00pabOTKH, IPYNITUPOBKHU, KATAJIOTM3alUU 1 BU3yaIn3aIlluH
IIPOCTPAHCTBEHHBIX JaHHBIX, IT0JIyYEHHBIX B PE3YJIBTATE KOCMUYECKON
NeSITeIbHOCTH UK UX 00paboTKH

[TK-4.3 BeImomHSAET KOMIUIEKCHBIN aHaTN3 JaHHBIX (MHGOpMAITIH),
IIOJIyYEHHBIX Ha OCHOBE MCIIOJIB30BAHUS PE3YJIBTaTOB KOCMUUECKOH 1E€ATENbHOCTU
[TK-4.3/312 MeTonoB 00pabOTKH ¥ HHTEPIPETAIIUU PATHUOIOKAIIMOHHBIX TaHHBIX,
BKJIIOYasi BPEMEHHBIE, IPOCTPAHCTBEHHBIE U CIIEKTPAJIbHBIE ACIIEKTHI
[TK-4.3/313 OcHOBHBIE TTOXO/IBI JUISI BCECTOPOHHETO aHAN3a U OLIEHKH Ka4eCTBa
IIPOCTPAHCTBEHHBIX JaHHBIX
[1K-4.3/384 OcHoBbI nemmppupoBanus (psSMble U KOCBEHHBIE IPU3HAKH),
METOABI BU3YyaJIbHOTO ¥ aBTOMaTU3MPOBAHHOTO aHAJIM3a CHUMKOB JIJIS1 BBISIBIICHUS
M3MEHEHUN MECTHOCTH, OLIEHKH CUTYyalluu
[TK-4.3/¥YM2 Vcrionb30BaTh MaTeMaTHUECKUE U TPOTPAMMHBIC METOJIBI JUIS
UHTEPIpETANU U BU3yaJIN3allul PaiioJIOKalMOHHOW HH(POPMALIUN
[1K-4.3/Ym3 TIpumeHaTs paboune MoIxo bl A1l BCECTOPOHHETO aHaju3a U
OLICHKH KayeCTBa MPOCTPAHCTBEHHBIX JAHHBIX
[1K-4.3/Ym4 TIpoBonuTh BU3yallbHOE JACMIU(PPUPOBAaHIE KOCMUYECKUX CHUMKOB,
COIOCTAaBIATH AaHHble /|33 ¢ pe3ynpTaraMy MOJEBBIX I'€01€3MUECKUX U3MEPEHUM
U TOonorpaguuecKuMH KapTaMu JJisi OOHOBIICHUS TUTAHOB

[1K-4.4 ®opmupyeT HaOOp BO3MOKHBIX BAPUAHTOB PEIICHUS HA OCHOBE
MCIIOJIb30BaHMsl pPE3yJIbTaTOB KOCMUYECKON AESITEIbHOCTH
[1K-4.4/312 Metoas! iudpoBoit 00pabOTKH KOCMHUYECKUX N300paskeHH
[1K-4.4/3u7 Obnactu npumeHeHus AaHHbIX /133 (MOHUTOPUHT CTPOUTENIBCTBA,
HKOJIOTHS, KaIaCTp), KPUTEPHH BHIOOpA ONTUMAIBHBIX MAaT€PHAJIOB ISl PELICHHUS
KOHKPETHOW MPHUKJIATHOM 3a1a41
[1K-4.4/YM2 Vcnionb30BaTh KOMILJIEKC alllapaTHBIX M IPOTPAaMMHBIX CPEICTB
npuemMa gansbix /133 u3 kocmoca
[1K-4.4/Ym4 TIpuMeHSATh U3BECTHBIC 3HAHUS O IPOCTPAHCTBEHHBIX JTAaHHBIX,
IIOJIyYEHHBIX Ha OCHOBE PE3yJIbTaTOB KOCMUYECKON AESITEIBHOCTH, IS
OIIpe/IEeNIEHUs] OKOHYATENIBHOTO PEIICHUS TPOU3BOACTBEHHOM 3a1a4u
[1K-4.4/YM5 Ha ocHOBe aHanM3a CHUMKOB M KapTOrpauyecKux MaTepuaioB
npeaaraTb BApHAHThI Pa3MEIICHUsI 0ObEKTOB, TPACC TMHEWHBIX COOPYKEHUI UITH
TPAaHUL] TEPPUTOPUI




YnosnerBopure
JIBHO

OIIK-3.1 JlaeT o1ieHKY HEOOXOAUMOCTH KOPPEKTUPOBKH WIIM yCTPAHEHUS
TPaJULIMOHHBIX MTOIX010B IIPU IPOEKTUPOBAHUN TEXHOJIOTUYECKUX MPOLIECCOB
OI1IK-3.1/311 TpagunuoHHbIE MOIXO/bI K TPOSKTUPOBAHUIO TEXHOJIOTHYECKHIX
IIPOLIECCOB B BBICILIEHN I€0€3UN
OI1K-3.1/312 Kitouesie nokazarenu (KPI), mo koTopsiM orieHnBaeTcst
YCHEWHOCTb Mpoliecca (BpeMs, CTOMMOCTb, PECYPCOEMKOCTb, PUCKH)
OI1IK-3.1/313 TpaaunuoHHbIE MOIXO0/bI K TPOSKTUPOBAHUIO TEXHOJIOTHUYECKHIX
IPOIIECCOB B a3p0(OTOCHEMKE

OIIK-3.2 Onpenenser Ha MPOPECCUOHATEHOM YPOBHE OCOOCHHOCTH
paboThI pa3IMYHBIX TUIIOB 000PYIOBaHUS, MH)OPMAIIMOHHBIX TEXHOJIOTHN U
NPUKJIAIHBIX alapaTHO-IPOTPAMMHBIX CPEJICTB U BBISBIISIET HENOCTATKU UX B
pabote
OI1IK-3.2/3u1 Ipuniumns! paboThl, TEXHUYECKUE XapAKTEPUCTUKU U
(yHKIIMOHATbHBIE BOZMOKHOCTH PA3IMYHBIX THIIOB T'€0JI€3UUYECKOTO
o0opynoBaHus1, MHOOPMAIIMOHHBIX TEXHOJIOTHIA U MPUKIATHBIX
anmnapaTrHO-IPOTrPAMMHBIX CPEJICTB, UCHOIb3YEMBIX B BBICIICH Ieo/1e3un
OI1K-3.2/3n2 IpuHiumnsl paboThl U TEXHUUECKHUE XapaKTEPUCTUKHU KITIOYEBBIX
KOMIIOHEHTOB: TUIIOB CITyTHUKOBBIX IUIaT(GOPM, BUI0B ChEMOYHOI anmaparypsl
(ontnueckoi, PJIC, runepcnekrpanbHOi ), HA36MHOM NPUEMHOM anmnaparypsl
OI1K-3.2/3u3 Ipuniumns! paboThl, TEXHUYECKUE XapaKTEPUCTUKU U
(yHKIIMOHATBHBIE BOZMOKHOCTH Pa3IMYHBIX THIIOB a3p0(OTOCHEMOYHOTO U
Te0/Ie3UYECKOT0 000pyn0BaHH, HHPOPMAIIMOHHBIX TEXHOJOTHH 1 MPUKIaIHBIX
anmapaTHO-IPOTrPAMMHBIX CPEJICTB, UCIOIB3YEMBIX B a9PO(POTOCHEMKE

OIIK-3.3 JIeMOHCTpUpPYET 3HAHUS O COBPEMEHHBIX T€OMH(POPMAITMOHHBIX
cucreMax, MH(pOpMaIIOHHO-TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTUAX U
MOZIETTUPOBAHNYI
OIIK-3.3/311 TeopeTnyeckre OCHOBBI, IPUHIUIBI (PYHKIIMOHUPOBAHUS U 00JIaCTH
IPUMEHEHUs] COBPEMEHHBIX '€ONH(OPMALIMOHHBIX CUCTEM,
UH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TEXHOJIOIMHA U METOZIOB
MOZIETUPOBAHNUS B T€OE3UU
OIIK-3.3/382 ®yHkuroHanbHbIe BO3MOKHOCTH AeckTonHbIX (QGIS, ArcGIS Pro),
cepBepHbIX (ArcGIS Enterprise, GeoServer) u o6iaunbix (Google Earth Engine)
I'nc
OIIK-3.3/383 OcHOBHBIE TEXHOJIOTHYECKHE MPOIECCHI TIOTYyICHHSI
a’POKOCMHUYECKON MH(DOpPMAITIH

OIIK-3.4 JIemoHCTpHUpYET 3HAHUS POBEACHUS U3MEPEHUI U HAOIIONCHUH,
00pabOTKHU U MPEACTABICHHS MOTYUYCHHBIX Pe3yIbTaToOB C IPUMEHECHHEM
UH(POPMAITMOHHBIX TEXHOJIOTHH U MPUKJIAIHBIX alllapaTHO-IPOrPaMMHBIX
CPEICTB
OIIK-3.4/311 MeTonbl u METOJMKHU TIPOBEACHUS BHICOKOTOUHBIX T€0/I€3MUECKIX
u3MepeHuil 1 HaOMoIeHnH, a TaKk)ke COBPEMEHHBIE TIOAX0/IbI K 00paboTke,
aHaJM3y U MPEICTABICHUIO PE3yIbTaTOB C UCIOIb30BAaHNEM WH(POPMALIMOHHBIX
TEXHOJIOTUH
OIIK-3.4/312 OcHOBBI IPOBEACHUS U3MEPEHUN 1 HAOMIOACHUI (TOYHOCTD,
MOTPEITHOCTh, METOANKH)

OIIK-3.5 JlemoHCTpHpyeT HaBBIKU cOOpa 1 00pabOTKU MaTepHaioB
WHXCHEPHBIX U3BICKAHUM, HA36MHOU U a9POKOCMHUYECKOU MTPOCTPAHCTBEHHON
UHPOpMAITIH
OIIK-3.5/311 Metoap! 1 TEXHOJIOTHH COOpa MaTepHUaIoB HHKEHEPHBIX
U3bICKaHUH, a TAK)Ke MPUHIIHIIBI TOJyYSHHS U TIPEIBAPUTEIbHOIN 00paboTku
HAa3€MHOH M a3POKOCMHUYECKON MPOCTPAHCTBEHHON MH(OPMAITIH




[1K-4.1 ®opmupyeT u HanpasiseT 3apOChl HA IPEAOCTABIEHUE TaHHBIX
(uH(popManKN), MOTYYaEMbIX Ha OCHOBE HCIIOJIB30BAHUS PE3YIbTaTOB
KOCMUYECKOH IesITeTbHOCTH, B MHPOPMALMOHHO-aHAIUTHYECKHUE U
MOHHMTOPHUHIOBBIE CUCTEMBI Pa3JIUYHbIX YPOBHEN
[1K-4.1/3u1 OcHOBHOE Ha3HAUEHHE U METOJIbI CO3JJaHUS T'€0IC3NIECKIX CeTel
[1K-4.1/312 [TpuHIMNOB pabOTH PAJHOIOKATOPOB U OCOOEHHOCTH TOITY4YEHUS
JAHHBIX C KOCMHYECKUX TUIaThOpM
[1K-4.1/3u4 OcHOBHBIE UCTOUHUKH MOJTy4eHUs JaHHbIX J[33, mepedeHn
MeTaJIJaHHBIX, HEOOXOJMMBIX JJIsl IOMCKA CHUMKOB (KOOPJIMHATHI y4acTKa, Aara
CBEMKH H T.]I.)

[1K-4.2 Bemmonsser coop, nepBUUHYyI0 00paboTKy, CHCTEMATH3AIIMIO,
KaTaJOTH3aIMI0 ¥ BU3yalu3aluio JaHHBIX (MH(GOpPMAIUH), TOTyYEeHHBIX Ha
OCHOBE HCIIOJIb30BaHMS PE3yJIbTaTOB KOCMUYECKON AESITEIbHOCTH U PE3YIIBTAaTOB
ux 00paboTKU
[TK-4.2/311 Ocob6eHHOCTH MOCTPOCHUS PA3IMYHBIX BUIOB I'€OIC3UICCKUX CETEH,
XapaKTePUCTUKHN UX TOYHOCTH
[1K-4.2/312 XapaKTepuCTUK U TUIIOB JaHHBIX, TOJy4YaeMbIX B pe3yJbTaTe
KOCMHYECKON PaguOJIOKALIMOHHON ChEMKHU
[TK-4.2/313 OcHoBHBIEC paboune MeTonbI s cOopa, IpeaBapuTeIHLHON
00paboTKH, TPYIITUPOBKH, KaTATOTHU3AIIUU H BH3YyaTIH3aI[UU MPOCTPAHCTBEHHBIX
JAHHBIX, TOJIyYCHHBIX B PE3YJIBTATe KOCMUYECKOH EATEeTbHOCTH WIH UX
00paboTku

[1K-4.3 BeimonHseT KOMIUIEKCHBINA aHaIu3 JaHHBIX (MH(OpMAITin),
MOJTyYEHHBIX Ha OCHOBE MCIIOJIb30BAaHUS PE3YIIBTaTOB KOCMUUECKOH J1eATeIbHOCTH
[1K-4.3/362 MeTonoB 00pabOTKH U HHTEPIIPETAIIUN PATUOIOKAIIMOHHBIX TAHHBIX,
BKJII0Yasi BpEMEHHbBIE, TPOCTPAHCTBEHHBIE U CIIEKTPAIbHbIE ACTIEKThI
[1K-4.3/383 OcHOBHBIE TTOJXO/IBI 11T BCECTOPOHHETO aHAIN3a U OIICHKU Ka4eCTBa
MPOCTPAHCTBEHHBIX JaHHBIX
[1K-4.3/384 OcHoBbI aemudpupoBanus (IpsIMbIe U KOCBEHHBIC TTPU3HAKH ),
METO/bl BU3YyaJIbHOTO U aBTOMATU3MPOBAHHOTO aHAJIN3a CHUMKOB JIJISl BBISIBIICHUS
M3MEHEHUN MECTHOCTH, OLIEHKH CUTYyalluu

[1K-4.4 ®opmupyeT HaOOp BO3MOKHBIX BAPUAHTOB PEIICHUS HA OCHOBE
WCIIOJIb30BaHUS PE3yIbTaTOB KOCMUYECKOH IESITEIbHOCTH
[1K-4.4/312 Metoas! ¢ poBoii 00pabOTKH KOCMHUYECKUX N300paskeHH
[1K-4.4/3u7 Obnactu npumeHeHus AaHHbIX /|33 (MOHUTOPUHT CTPOUTENIBCTBA,
9KOJIOTHS, KaJIaCTp), KPUTEPUHU BBIOOPA ONITUMATHHBIX MATEPUATIOB VISl PEIICHHUS
KOHKPETHOW MPHUKJIATHOM 3a1a4u

Heynosne-
TBOPUTEIHHO

Pesynbrarel 00yuenust He cOpMUPOBAHBI HA TOCTATOYHOM YPOBHE

4. KoHTpOJIbHbIE MEPONIPUSATHUS MO TUCHUTIINHE

Bun xonTposns

®dopma koHTPOIIs1/O1IEHOYHOE CPENCTBO

Texymuit kouTposib | TecTupoBanue

PacueTHo-rpaduyeckas pabora

[TpomexxyTouHas PacueTHo-rpaduyeckas pabora
arrecTanus 3ayeT ¢ OllEHKOU
Bujx koHTpoOIS/ HCTOB3yeMble
Ne KonTpoaupyem
HanveHoBanue pasieia P pYy OLICHOYHBIE MAaTepPHAJIbI
n/n bie UJIK . IpomesxyT.
Texkymmi
arrecranusa
1 |BBenenue OIIK-3.1 TecTtupoBanue 3auer ¢
OIIK-3.3 OIIEHKOH




2 |OO6mwue cBeaeHUs OIIK-3.1 TectupoBanue 3auer ¢
OIIK-3.2 OLIEHKOM
OIIK-3.3
OIIK-3.4
OIIK-3.5
3 |TeopeTnueckue OCHOBBI OIIK-3.1 TectupoBanue 3auer ¢
nemudpupoBaHus OIIK-3.2 OLICHKOM
OIIK-3.3
OIIK-3.4
OIIK-3.5
4 |Tomorpaduueckoe [IK-4.1 I[IK-4.2 |TectupoBanue 3auer ¢
nemmdpupoBaHue [TIK-4.3 [IK-4.4 |PacueTHO-Tpaduyeckas OLICHKOM
pabora

S. IlopAaoK npoBeAeHUs MPOMEKYTOYHON aTTeCTAlUN

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalM  pPEervIaMeHTUPYETCsS  JIOKAJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHBEpPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrectand OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpamMmam
BBICIIIETO 00pa3oBaHWs — IporpamMmam OakajlaBpuara, mporpamMmam CIEeIUalIUTeTa, MporpaMmam
MarucTparypbl B (peaepasbHOM TOCYIapCTBEHHOM OIOIKETHOM OOpa30BaTEIbHOM YUPEKACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opranuzaius ¥ NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecranuu OOydyalolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (QeneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BAaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

HpOM@J/C'yWZOllHCZ}Z ammecmayust. 3auem c OIxfeHKOiZ, 5 cemecmp.

K nmnpomexyTouHol arrecTalMM JONYCKAIOTCS CTYAEHTBI, IIOJHOCTBIO BBIIIOJHUBIIME BCE
o0s13aTenbHbIe padOTHl B paMKax TEKYILIEro KOHTPOJIS MO JucuuIuiiHe. [IpoMexyTouHas aTTectanus
npoBoauTcs mo Owieram. Ha moaroroBky k orBery orBoautcs 20-40 muuyt. CHayana CTyIeHT
IUIIET OTBET Ha BOMPOCHI OMJIeTa, 3aTeM YCTHO OTBEUAET HA HABOJSIINME BOIPOCHI, CBSI3aHHBIE C
BOIIPOCAMH OUJIeTa.

6. OnleHOYHbIE MaTePUAJIbI TEKYLIEr0 KOHTPOJIA

Pazoen 1. Beeoenue
Konmponupyemwie U/{K: OIIK-3.1 OIIK-3.3

Tema 1.1. 3a0auu u cooepocarnue Kypca.
dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. JemmdpupoBanue moapas3aenseTcs Ha
1. Bce BapraHThI
2. obmereorpapudeckoe
3. oTpacneBoe
4. Tonorpaduyeckoe

Pazoen 2. Obuue ceeoenusn
Konmponupyemwie H/IK: OIIK-3.1 OIIK-3.2 OIIK-3.3 OIIK-3.4 OIIK-3.5



Tema 2.1. Ilonamus 0 OucmanyuOHHbIX MEMOOAx U3yyeHus 3eMHOL NOBEPXHOCIU.
dopma KOHTPOJIs/0LIEHOYHOE CPeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. BuzyanbHblii crioco0 nemudprpoBaHue BKIIOYAET B ceOsl:

1. “THCTpYMEHTAJbHBIN

2. MammuHHOE 00y4YeHHE

3. GoTodMEKTPOHHBIHA

4. MUKPOOTOMETPHUECKUI

Pazoen 3. Teopemuueckue ocnogvl deuwiuppuposanusn
Koumponupyemvie H/[K: OIIK-3.1 OIIK-3.2 OIIK-3.3 OIIK-3.4 OIIK-3.5

Tema 3.1. Jlocuueckas cmpykmypa 0euu@dpuposanusi.
dopma KOHTPOJIs1/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. ITo cBoeMy cocTaBy U Ha3HAYEHUIO OOBEKTHI AU PUPOBAHUSI MOTYT OBITh:

1. crmoxHBIC

2. KOMITaKTHBIC
3. TUHEHHEBIC
4. monaageie

Pazoen 4. Tonozpaghuueckoe oewtugppuposanue
Koumponupyemvie H/IK: 11K-4.1 I[I1K-4.2 [1K-4.3 [IK-4.4

Tema 4.1. Ocobennocmu mexnHono2uu cO30aHUs MONOZPAPUUECKUX Kapm U NIAHO8 N0 MAMepUualam
as’po- U KOCMUUECKOU CbEMKU.

®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. TpynHoHaOmromaeMblii OOBEKT, TIO3HAHHE KOTOPOTO OOJierdaeT MCIOJIb30BaHHE
WH/INKAIIUOHHBIX 3aKOHOMEPHOCTEH 3TO:

1. ugauKar

2. MTHIUKaTOP

3. KapcTOBasi BOPOHKA
4. rupockon

®dopma KOHTPOJISI/OTICHOYHOE CpeaCcTBO: PacueTHo-rpadudeckas padora
7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUMN
5 cemecmp, 3auem c oyenkou

Konwmponupyemwie HJ[K: OIIK-3.1 OIIK-3.2 OIIK-3.3 OIIK-3.4 OIIK-3.5 [IK-4.1 IIK-4.2 1IK-4.3
1IK-4.4

Bomnpocsei/3ananus:
1. Yro Ttakoe nemmdpupoanme?
2. Bugpl nemmdpupoBanus:

3. Meroas! nemudpupoBaHus:

4. Crioco0Obl nemu(pupoBaHUs:



5. Knmaccudukanust 00beKTOB 10 pazmepam U hopMam:

6. OcHOBHBIE TUIIBI OOBEKTOB U TPAHUIIBI IIPU CEIHCKOXO3SICTBEHHOM eI PUPOBAHUH:
7. NemmdpoBayHble MPU3HAKU:

8. OCHOBHBIE MTPU3HAKH ONPEICTICHHS COCTaBa HACAXKICHUIA:

9. [IpuMepsl MHIUKAITMOHHBIX CBS3EH ruaporpaduu:

10. OcHOBHBIE KJIACChl aBTOMOOMIIBHBIX JIOPOT:

11. IIpuMepbl MHIUKAMOHHBIX CBA3€U PACTUTEIIHLHOCTH:

12. demmdpupoBanrue 00beKTOB TuaAporpadum:

1
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. HemudpupoBanue mIOTUH U MOCTOB:

14. Yto Takoe HHAUKAIIMOHHEIE CBSI3U?

15. Kak otmiauth kapet ot cydhdoznn?

16. Uto Takoe KOCBEHHBIC AP POBOYHBIC TPU3HAKHU ?
17. Yto Takoe nHpOpMaIIMOHHAS EMKOCTh NU300paskeHUSI?
18. Uto Takoe uHAMKATOP?

19. lemmdpupyeMoCTh H300paXKeHUH:

20. Yto Takoe ugauKat?

21. YcTaHOBUTE COOTBETCTBHE MEXY XapaKTEPUCTUKAMH a3POKOCMHUYECKUX U300paKeHUN 1
UX ONMUCAHUSIMHU:
Ton m3o0pakenusi - BHemHuid OOMMK W OdepTaHUs OOBEKTA, MO3BOJISIONINE HUICHTU(DHUIIMPOBATH
3[aHUs, IOPOTH, CEIbCKOXO03SIICTBEHHBIE OIS
Tekctypa - CTeneHp APKOCTH 00OBEKTAa HA CHUMKE, 3aBUCSIIAS OT €0 OTPaKaTEIHbHOM CIIOCOOHOCTH
®opma - IIpocTpaHCTBEHHOE pacHpeeIcHHE MEJIKUX JeTaleil W300paKeHHUs, CO3/arolee
BHU3YyaJIbHBIN PUCYHOK (TJTaJKUH, 3€pPHUCTHIN, IATHUCTHIN)
Pa3mep - YacTh 00beKTa, HE OCBEILIEHHAs COJIHILIEM, TIOMOTAIOIIAs OMPENEIUTh BHICOTY OOBEKTOB U
ux mpoduIb
Tenp - IlpocTpaHcTBEHHOE coueTaHHE OOBEKTOB, oOOpa3yollee 3aKOHOMEPHOE pa3MelleHue
(THEHOE, ceTyaroe, paiualibHOe)
Crpykrypa - ['abapuTHble mapamMeTpbl 00bEKTa, MO3BOJIAIONINE OTIINYAaTh KPYIHBIE MPOMBIIIEHHBIE
MPEINPUITHS OT HEOOIBIINX CTPOSHUI
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