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

ITK-2 Cnioco0GeH oCymecTBIATh MOUCK M aHAJIN3 MHHOBAITMOHHBIX TEXHUUECKUX PEIICHUH, OIICHKY
BO3MOXKHOCTH U 11€I€CO00Pa3HOCTH X MPUMEHEHUS B KapTorpaduueckoM MpOU3BOJICTBE

[TK-2.1 JIeMOHCTpUpPYET 3HAHUS O COCTOSIHUM U HOBBIX HAIPABICHUSAX Pa3BUTHA KapTorpaduun
Y reonH(pOPMATUKU

3nams:
[1K-2.1/3u2 IlepcnieKTUBBI pa3BUTHUS, TEXHHUKH M TEXHOJOTWH B 00MacTu LU(pPOBOTO
IPOCTPAHCTBEHHOTO aHAN3a U MOJCINPOBAHHS

[IK-2.1/3u3 OGnactu mnpuUMeHEHUs NHM(POBOrO NPOCTPAHCTBEHHOTO aHalu3a |
MOJCTUPOBAHUS; TPUHIMIIBI KAYECTBEHHOM  OLIEHKUM  pE3ylbTaroB  HU(PPOBOrO
IPOCTPAHCTBEHHOTO MOACITUPOBAHUS

[1K-2.1/384 CnocoObl M OCOOCHHOCTH TIOATOTOBKHM JIaHHBIX [UJISI TIPOBEICHUS
MIPOCTPAHCTBEHHOTO aHAJIN3a ¥ TE€OMOJIEITUPOBAHUS

Yuemn:

[IK-2.1/¥Ym1 Hcnonp30BaTh TEXHUUYECKHUE CPEICTBA JJISI BHEAPEHHS HOBBIX METOIOB U
TEXHOJIOTHI TU(POBOTO MPOCTPAHCTBEHHOTO aHATN3a U MOACITUPOBAHUS

[IK-2.1/YM2 Bsibupatrh cnocoObl, METOAbl M CPEICTBA pELIeHHs 3ajad B OOJIACTH
MOJETTUPOBAHUS U MPOCTPAHCTBEHHOTO aHajHM3a B T€OMH(DOPMAIIMOHHBIX CHCTEMaxX M
JPYTOM CIICLUAIM3UPOBAHHOM IIPOrPaMMHOM 00€CTIeueHUH

[IK-2.1/YM3  BpINOMHATH  KaY€CTBEHHYI)  OICHKY  pe3y/lbTaToB  IU(POBOTO
MPOCTPAHCTBEHHOTO aHAJIN3a U MOJCITHPOBAHUS

Brnaoemw.:

[IK-2.1/HBl MerogamMu ¥ TEXHHUYECKUMH CPEICTBAMU BHEIPECHUS TEXHOJIOTHH
U(POBOTO MPOCTPAHCTBEHHOTO aHAIH3a H MOJICTUPOBAHUS

[1K-2.2 [TpuMeHsieT MEeTO/IbI aHAIM3a TEXHOJIOTMYECKOTO U IPOTPAMMHOTO 00eCTIeUeHHUS
3uamo:

[1K-2.2/3u1 Cymaocts peanmu3oBaHHbiX B [10 'MC anropuTmMoB HpOCTpaHCTBEHHOTO
aHaNM3a v reoMOJICINPOBAHUS

Yuvemo:

[1K-2.2/Ym1 BpiOMparh KOHKpPETHBIE HMHCTPYMEHTBHI MPOCTPAHCTBEHHOTO aHAJINW3a U
TeOMO/IENIMPOBaHUS HA OCHOBE TEXHUYECKOM JoKyMeHTauuu k [10

Brnaoemw:

[1K-2.2/HBl HaBblkamu ompenefneHus TpaHUI] TPUMEHUMOCTH MaTeMaTHYeCKUX
Mojienielt 00BEKTOB, TIPOIIECCOB U SBICHHUMA

[T1K-2.3 CoBepuieHCTBOBaHHE MPOU3BOICTBEHHO-TEXHOJIOTHYECKOTO Mpolecca Mpu PelieHUur
3a/1a4 B o0nactu Kaprorpaduu u reOnHPpOpMaTHKA

Buameo:

[1K-2.3/311 OcoOeHHOCTH W MPUHIUIBI CO3AaHUS MPOCTPAHCTBEHHBIX 0a3 JaHHBIX U
3HAHHUH C YYETOM JOCTH)KCHHM B 00JIACTH UCKYCCTBEHHOTO MHTEIIIICKTA

Yuvemo:

[1K-2.3/Ym1 PazpabarbiBaTh MPOEKTHI M CTPYKTYpPhl IPOCTPAHCTBEHHBIX 0a3 W OaHKOB
NAaHHBIX U 3HAaHUU

Braoems:

[1K-2.3/HB1 MeToaukamMu M TEXHUYECKUMHU CPEACTBAMHU peaN3alliid WHHOBAIIMOHHBIX
TEXHUYECKHUX PEIICHUH B KapTOrpaduuecKoM MPOU3BOICTBE



[1K-2.4 d®opmupyer mpaBuwia M METOJUKM OIICHKY BO3MOXHOCTH U LIEJIeCOO00Pa3HOCTH
NPUMEHEHHS WHHOBAIIMOHHBIX TEXHUYECKHUX PEIICHUI B KapTOrpa(puuecKkoM Mponu3BOJICTBE
3nams:
[IK-2.4/3ul TIlpaBuia W METOOUKH OLEHKY BO3MOXXHOCTH U II€JI€CO00pa3HOCTH
NPUMEHEHHUST HMHHOBALIMOHHBIX TEXHWYECKHX peIIeHHH B  KapTorpapuueckoMm
IPOM3BOJICTBE
Ymems:
[1IK-2.4/Ym1 PazpaOarbiBaTh NpaBujia W METOAMKHM HCIIONB30BaHMSA 0a3 M OaHKOB
JAHHBIX W 3HAHWH, WHPPACTPYKTYP MPOCTPAHCTBEHHBIX NAHHBIX W 3HAHUM C y4eTOM
TEXHOJIOTH UCKYCCTBEHHOTO MHTEIUIEKTa
Bnaoemw:
[IK-2.4/HBl MHcTpyMeHTaMH M TEXHMUYECKUMH CPEICTBAMHU pa3pabOTKU MpaBUI U
METOIMK HCIONb30BaHMs 0a3 W OaHKOB JaHHBIX M 3HAHWH, HHQPacTPyKTyp
NPOCTPAHCTBEHHBIX JaHHBIX W 3HAHWUH, C YYETOM BO3MOKHOCTEH HHTEIUICKTYaJIbHON
00pabOTKU MPOCTPAHCTBEHHBIX TAHHBIX

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIEeTeHIM I

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

MIPOrpaMMBbI

[TK-2 Cniocoben [ToBpiennsiit  |MJK I1K-2.1 IleMOoHCTpUpPYET 3HAHUS O COCTOSIHUM U
OCYILECTBIIATh MOUCK HOBBIX HAIIPaBIICHUSAX Pa3BUTHs KapTorpaduu u

Y aHaJu3 reonH(pOPMaTUKH

MHHOBAIIMOHHBIX

TEXHUUYECKUX 3HaTh:

peLIeHuH, OLIEHKY [1K-2.1/312 IlepcnieKTUBbI pa3BUTHSL, TEXHUKH U
BO3MOXHOCTH U TEXHOJIOTU B 001acTu U POBOTO MPOCTPAHCTBEHHOTO
1[e1eCO00Pa3HOCTH HX aHanM3a U MOJICITHUPOBAHUS

MIPUMEHEHUS B [1K-2.1/383 O6mactu npuMeHeHust UG POBOTO
KapTorpadudeckoM MPOCTPAHCTBEHHOTO aHAJIN3a U MOJEIUPOBAHNUS;
MIPOU3BO/ICTBE MIPUHLINIIBI KAYECTBEHHOW OIIEHKHU PEe3yJbTaToB

M (HPOBOTO MPOCTPAHCTBEHHOTO MOJICTTUPOBAHHMS
[1K-2.1/384 Cr1ioco0bl 1 0COOEHHOCTH ITOATOTOBKH
JAHHBIX JISI TIPOBEJICHUS TPOCTPAHCTBEHHOTO aHAJIN3a 1
TEOMOJICITUPOBAHUS

VMmeTs:
[1K-2.1/Ym1 Mcnons30BaTh TEXHHUECKUE CPENICTBA IS
BHEJIPEHUST HOBBIX METOJIOB ¥ TEXHOJIOTHH ITU(POBOTO
MPOCTPAHCTBEHHOTO aHAJIN3a U MOJCITHPOBAHUS
[1K-2.1/Ym2 BeibupaTth criocoObl, METOIBI U CPENICTBA
penieHus 3a1a4 B 00J1acTH MOACIIUPOBAHUS U
MIPOCTPAHCTBEHHOTO aHAJIN3a B T€OMH(OPMAITMOHHBIX
CHUCTEMax M JIPyTOM CIICIIHATM3UPOBAHHOM ITPOTPAMMHOM
obecrnieyeHnu
[1K-2.1/YM3 BBINOIHATH KaUe€CTBEHHYIO OLIEHKY
pe3yapTaToB MU(POBOTO MPOCTPAHCTBEHHOTO aHAIN3A U
MOJICITUPOBAHHUS

Bnanets:
[1K-2.1/HB1 MeTogamu ¥ TEXHUYECKUMU CPEJICTBAMHU
BHEJIPEHUS TEXHOJIOTUH ITU(POBOTO MPOCTPAHCTBEHHOTO
aHaJu3a U MOJICITUPOBAHUS




NAK ITK-2.2 ITpumeHseT MeToabl aHaJIn3a
TEXHOJIOTHYECKOTO M MTPOTPaAaMMHOT0 00eCIIeUeHHS

3HaTh:
MK-2.2/3u1 CymHocts peanuzoBanabix B [10 TUC
aJITOPUTMOB IIPOCTPAHCTBEHHOIO aHAJIM3a U
reOMOJIEJINPOBAHUS

YMeTs:
[1K-2.2/Ym1 Boibuparh KOHKpETHbIE HHCTPYMEHTHI
IIPOCTPAHCTBEHHOI'O aHAJIN3a U T€OMOAEINPOBAaHUS Ha
OCHOBE TEXHUYECKOU JoKyMeHTauu k 110

Bnagers:
[TK-2.2/HB1 HaBbikamu ompeieIeHus TPaHuULL
NPUMEHUMOCTH MaTeMaTHYECKUX MoJieNieil 0OBEKTOB,
MIPOLIECCOB U SIBJICHUI

NAK ITK-2.3 CoBepiueHCTBOBaHNE
IPOM3BOACTBEHHO-TEXHOJIOTUYECKOTO MpoIiecca MpH
peleHnn 3a1a4y B 061acTu KapTorpaduu u
reOMH()OPMaTHKH

3HaTh:
IMK-2.3/311 OcobeHHOCTH U IPUHIIUIIBI CO3aHMS
MIPOCTPAHCTBEHHBIX 0a3 JAHHBIX U 3HAHUU C YIETOM
JOCTIDKEHUH B 00JIACTH HCKYCCTBEHHOTO MHTEIIJICKTA
YMeTh:
[1K-2.3/Ym1 Pa3pabarsiBaTh MPOEKTHI U CTPYKTYPHI
NPOCTPAHCTBEHHBIX 0a3 M OAHKOB JaHHBIX U 3HAHHUM
Bnanets:
[1K-2.3/HB1 MeToaukaMu U TEXHHUYECKUMHU CPEICTBAMHU
peanu3aii THHOBAITMOHHBIX TEXHUYECKUX PEIICHUN B
KapTorpauyeckoM MPOU3BOACTBE

NJK T1K-2.4 ®opmupyet npaBuia 1 METOIUKU OLIEHKY
BO3MOYKHOCTH U 11€JI€CO00Pa3HOCTH MPUMEHEHUS
MHHOBAIIMOHHBIX TEXHUYECKUX PElIeHUN B
KapTorpau4eckoM IpoU3BO/ICTBE

3HaTh:
[1K-2.4/3u1 [IpaBuna u METOIUKH OIEHKY BOBMOXHOCTH H
11eJIeCO00Pa3HOCTH MPUMEHEHUS HHHOBAITHOHHBIX
TEXHUYECKHUX PEIICHUH B KapTorpadudeckoM
IIPOU3BOJICTBE

YMeTh:
[1K-2.4/Ym1 Pa3pabarsiBaTh paBuiia U METOIUKU
HCIIOJIL30BaHus 0a3 U OAaHKOB JAaHHBIX U 3HAHUI,
UHPPACTPYKTYP MPOCTPAHCTBEHHBIX TAHHBIX U 3HAHUH C
Y4eTOM TEXHOJIOTUH UCKYCCTBEHHOTO HHTEIUICKTA




Biagers:
[1K-2.4/HB1 NHCTpYyMEHTaMU M TEXHUYECKUMU
CpeAcTBaMU pa3padOTKU MPaBUIT U METOJUK
HCIIOJIb30BaHus 0a3 U 0OAaHKOB JAHHBIX U 3HAHUI,
UHPPACTPYKTYp NPOCTPAHCTBEHHBIX TAaHHBIX U 3HAHUH, C
YYETOM BO3MOXKHOCTEH MHTEIIEKTyalbHONH 00pabOoTKH
IPOCTPAHCTBEHHBIX TaHHBIX

bazosnii

MK TTK-2.1 JleMoHCTpHUpYET 3HAHUSA O COCTOSIHUU U
HOBBIX HAIIPaBIICHUAX Pa3BUTHs KapTorpaduu u
reonH(pOPMaTUKH

3HaTh:
[1K-2.1/312 [lepcrieKTUBBI pa3BUTHS, TEXHUKH U
TEXHOJIOTUH B 00J1acTH 1TU(PPOBOTO MPOCTPAHCTBEHHOTO
aHaJu3a U MOJICITUPOBAHUS
[1K-2.1/383 O6mactu npuMeHeHust U POBOTO
MIPOCTPAHCTBEHHOTO aHAJIN3a ¥ MOJCITMPOBAHNS;
MIPUHITUIIBI KAY€CTBEHHOM OIEHKH Pe3YyJIbTaTOB
M (POBOTO MPOCTPAHCTBEHHOTO MOJICTTUPOBAHHMS
[1K-2.1/384 Cr1ioco0bl 1 0COOEHHOCTH ITOATOTOBKH
JAHHBIX IS TIPOBEJICHUS TPOCTPAHCTBEHHOTO aHAIIN3a 1
TEOMOJICITUPOBAHUS

YMeTh:
[1K-2.1/Ym1 Mcnons30BaTh TEXHHUECKUE CPENICTBA IS
BHEJIPEHUST HOBBIX METOJIOB ¥ TEXHOJIOTHH ITU(POBOTO
MPOCTPAHCTBEHHOTO aHAJIN3a U MOJCITHPOBAHUS
[1K-2.1/YMm2 Beibupath criocoObl, METOIBI U CPENICTBA
penieHus 3a1a4 B 00JI1acTH MOACIIUPOBAHUS U
MPOCTPAHCTBEHHOTO aHAJIN3a B T€OMH(OPMAITMOHHBIX
CHUCTEMax M JIPyTOM CIICIIHAIM3UPOBAHHOM MTPOTPAMMHOM
obecrnieueHun
[TK-2.1/¥YM3 BBIMONHAT KAY€CTBEHHYIO OIICHKY
pe3yapTaToB MU(PPOBOTO MPOCTPAHCTBEHHOTO aHAIN3A U
MOJICITUPOBAHHUS

NJK TTK-2.2 [IpumeHsieT MeTOAbl aHaIu3a
TEXHOJIOTUYECKOTO ¥ TPOTPaMMHOTO 00€CIICUCHHS

3HaTh:
[1K-2.2/3u1 CymnocTth peanuzoBanabix B [10 [TUC
aJTOPUTMOB MPOCTPAHCTBEHHOTO aHAIH3a U
reoMOJICINPOBAHUS

YMeTh:
[1K-2.2/Ym1 BeiObupaTh KOHKPETHBIC HHCTPYMEHTHI
POCTPAHCTBEHHOTO aHAJIN3a U TE€OMOICTUPOBAHUS Ha
OCHOBE TEXHHUYECKON AoKkymeHTanuu k [10




NAK ITK-2.3 CoBepiueHCTBOBaHNE
IPOM3BOACTBEHHO-TEXHOJIOTUYECKOTO MpoIiecca MpH
peleHnn 3a1a4y B 061acTu KapTorpaduu u
reOMH(pOPMaTHKH

3HarTh:
IMK-2.3/311 OcobeHHOCTH U IPUHIIUIIBI CO3aHUS
MIPOCTPAHCTBEHHBIX 0a3 JAHHBIX U 3HAHUU C YIETOM
JOCTIDKEHUH B 00JIACTH HCKYCCTBEHHOTO MHTEIIJICKTA
YMeTs:
[1K-2.3/Ym1 Pa3pabarsiBaTh MPOEKTHI U CTPYKTYPHI
MIPOCTPAHCTBEHHBIX 0a3 M OAHKOB JTaHHBIX U 3HAHUN

NJK T1K-2.4 ®opmupyet npaBuia 1 METOIUKU OLIEHKY
BO3MOYKHOCTH U 11€JI€CO00Pa3HOCTH MPUMEHEHUS
MHHOBAIIMOHHBIX TEXHUUECKUX PElIeHUN B
KapTorpauyeckoM IpoOU3BO/ICTBE

3HaTh:
[1K-2.4/3u1 I[IpaBuna u METOIUKH OIEHKY BOBMOXHOCTH H
1eJIeCO00Pa3HOCTH MPUMEHEHUS HHHOBAITHOHHBIX
TEXHUYECKHUX PEIICHUH B KapTorpadudeckoM
IIPOU3BOJICTBE

YMeTh:
[1K-2.4/Ym1 Pa3zpabarsiBaTh paBuiia U METOIUKU
HCIIOJIb30BaHus 0a3 U OAaHKOB JAaHHBIX U 3HAHUI,
UHPPACTPYKTYP MPOCTPAHCTBEHHBIX TAHHBIX U 3HAHUH C
Y4eTOM TEXHOJIOTUH UCKYCCTBEHHOTO HHTEIUICKTA

[Toporossiii

NAK IIK-2.1 JleMOHCTpHUpYET 3HaHUS O COCTOSTHUU U
HOBBIX HalpaBJICHHUIX Pa3BUTHUS KapTorpapuu u
reOMH()OPMaTHKH

3HaTh:
[1K-2.1/3u2 IlepcnieKTHUBBI pa3BUTHUS, TEXHUKU U
TEXHOJIOTHiA B 00J1IaCTH HU(PPOBOTO MPOCTPAHCTBEHHOTO
aHanu3a ¥ MOJCIIMPOBAHHS
[MK-2.1/313 O6nactu npumMeHeHUs UPPOBOTO
IPOCTPAHCTBEHHOTO aHAIN3a U MOJCINPOBAHMS;
NPUHIUITBI KAY€CTBEHHOU OLIEHKHU Pe3yIbTaToOB
U(PPOBOTO MPOCTPAHCTBEHHOTO MOJICTTMPOBAHUS
T1K-2.1/384 Crioco0bI 1 0COOEHHOCTH TOATOTOBKH
JAHHBIX JJIs IPOBEACHUS IPOCTPAHCTBEHHOTO aHAN3a U
T€OMO/ICTTUPOBAHUS

NJK T1K-2.2 [IpumeHsieT MeTOAbl aHaIu3a
TEXHOJIOTUYECKOTO ¥ TPOTPAMMHOTO 00€CIICUCHHS

3HaTh:
[1K-2.2/3u1 CymnocTts peanuzoBanabix B [10 [TUC
aJTOPUTMOB NPOCTPAHCTBEHHOTO aHAIM3a U
reoMOJICINPOBAHUS




NAK ITK-2.3 CoBepiueHCTBOBaHNE
IPOM3BOACTBEHHO-TEXHOJIOTUYECKOTO MpoIiecca MpH
peleHnn 3a1a4y B 061acTu KapTorpaduu u
reOMH(pOPMaTHKH

3HaThb:
IMK-2.3/311 OcobeHHOCTH U IPUHIIUIIBI CO3aHUS
MIPOCTPAHCTBEHHBIX 0a3 JAHHBIX U 3HAHUU C YIETOM
JOCTIDKEHUH B 00JIACTH HCKYCCTBEHHOTO MHTEIIJICKTA

MK I1K-2.4 ®opmupyeT npaBuiia ¥ METOIUKH OLICHKY
BO3MO)KHOCTH U 11€7I€CO00Pa3HOCTH MPUMEHEHUS
VMHHOBALIMOHHBIX TEXHUYECKUX PEIIECHUN B
KapTorpaduyeckoM Mpon3BOJICTBE

3HaThb:
[TK-2.4/3u1 [IpaBuia u METOAUKH OIIEHKY BO3MOXKHOCTH H
1eJ1eCO00Pa3HOCTH MPUMEHEHUSI HHHOBAIIMOHHBIX
TEXHUYECKHUX PEHICHUH B KapTorpaduueckom
MIPOU3BOJICTBE

3. [IIxajga oneHUBAHUSA

OrneHka

Kpurepuu onenuBanus (nepeuensb chopmupobanasix NJIK/3VB)

OTiIu4=HO

ITIK-2.1 /IeMOHCTpUpPYET 3HAHUS O COCTOSHUM M HOBBIX HAIPaBJICHUSIX
pa3BuTHus KapTorpaduu U TeonH(OOPMATUKH
[1K-2.1/382 [lepcnieKTUBBI pa3BUTHS, TEXHUKH M TEXHOJIOTHI B 00IACTH
(G pPOBOTo MPOCTPAHCTBEHHOTO aHAIM3a U MOJIETUPOBAHUS
[1K-2.1/383 O6nactu npuMeHeHus UG POBOTO MPOCTPAHCTBEHHOTO aHAIN3a U
MOJIEIUPOBAHUS; IPUHIIUITBI KAU€CTBEHHOM OLIEHKU PE3YJIbTAaToOB IIU(POBOTO
MPOCTPAHCTBEHHOT'O MOJAEIUPOBAHUS
[1K-2.1/384 CriocoObl 1 0COOCHHOCTH MOATOTOBKH JTaHHBIX JIJIsI TPOBEICHMS
MPOCTPAHCTBEHHOT'O aHAJIN3a U T€OMOACINPOBAHUS
[1K-2.1/YMm1 Mcnons30BaTh TEXHUYECKHAE CPEACTBA JIJIsl BHEIPEHUST HOBBIX
METO/IOB U TEXHOJOTUH IIU(PPOBOTo MPOCTPAHCTBEHHOTO aHAIN3A U
MOJICIUPOBAHUS
[1K-2.1/YM2 Beibupath criocoObl, METOABI U CPENICTBA PEIICHUS 3a/1ad B 00JIaCTH
MOJIETUPOBAHUS U TPOCTPAHCTBEHHOTO aHAJIN3a B FeOMH(OPMAIMOHHBIX
CUCTEMaXx M JIPYrOM CIIEIHaJIU3NPOBAHHOM IIPOTPAMMHOM O0eCTieueHUN
[1K-2.1/YM3 BoINOTHATE KaYECTBEHHYIO OIIEHKY PEe3yJbTaToB IU(poBOTO
MPOCTPAHCTBEHHOT'O aHAJIN3a U MOJEIUPOBAHUS
[1K-2.1/HB1 MeTogamu u TEXHUYECKUMU CPEICTBAMH BHEAPECHUS TEXHOJIOTHIA
(G pPOBOTo MPOCTPAHCTBEHHOTO aHAIM3a U MOJIETUPOBAHUS

I1K-2.2 [IpumeHseT METOIbl aHaM3a TEXHOIOTMYECKOTO U MTPOTPAMMHOIO
obecrieueHus
[1K-2.2/3u1 CymnocTs peanmuzoBadHbix B [10 'IC anroputmoB
MPOCTPAHCTBEHHOT'O aHAJIN3a U T€OMOACINPOBAHUS
[1K-2.2/Ym1 BeiOupaTh KOHKPETHBIC HHCTPYMEHTHI TPOCTPAHCTBEHHOTO aHAIN3a
Y TEOMOJIETTMPOBAHUS HA OCHOBE TEXHUUYECKOM ToKyMeHTauuu K [10
[1K-2.2/HB1 HaBbikamu onpenenieHrs TpaHuI] MPUMEHHMOCTH MaTeMaTHIECKIX
Mojenielt 00BEKTOB, TIPOIIECCOB U SIBICHHUM




[1K-2.3 CoBepiieHCTBOBaHHE TPOU3BOACTBEHHO-TEXHOJIOTUUECKOTO
npoliecca Mpy PelIeHn  33/1a4 B 00J1acTH KapTorpaduu 1 reonHPOpPMaTHKH
[TK-2.3/311 OcoGeHHOCTH 1 MPUHIIMITBI CO3/IaHUs IPOCTPAHCTBEHHBIX 0a3
JTAHHBIX ¥ 3HAHUH C yU4eTOM JOCTHKEHUH B 00JaCTH HCKYCCTBEHHOTO MHTEIIEKTa
[TK-2.3/Ym1 Pa3pabarsiBaTh MPOEKTHI U CTPYKTYPBI IPOCTPAHCTBEHHBIX 0a3 U
0OaHKOB JAaHHBIX U 3HAHUN
[TK-2.3/HB1 MeTonukaMu U TEXHUIECKUMU CPEACTBAMH PEeaTH3AINH
MHHOBAIIMOHHBIX TEXHUYECKUX PEIIECHUH B KapTOrpaduuecKoM Mpou3BOJCTBE

[1K-2.4 ®opmupyer npaBuia 1 METOAUKU OIIEHKY BO3MOXKHOCTHU U
11eJ1IecO00pa3HOCTH NPUMEHEHNSI MHHOBAIIMOHHBIX TEXHUUECKUX PEIICHHUH B
KapTorpaduyeckoM Mpon3BOJICTBE
[1K-2.4/3u1 IIpaBusna u METOIUKHU OLIEHKY BO3MOXKHOCTHU U L1€JI€CO00PA3HOCTH
NPUMEHEHUS] THHOBAIIMOHHBIX TEXHUUECKUX PEIICHUH B KapTorpaduyeckoM
IPOM3BOJICTBE
[1K-2.4/Ym1 Pa3pabarsiBaTh paBuiia U METOIMKHU MCTIONB30BaHUA 0a3 1 OAHKOB
JAHHBIX ¥ 3HAHUH, HHPPACTPYKTYP MPOCTPAHCTBEHHBIX JaHHBIX U 3HAHUH €
YUETOM TE€XHOJIOTHI UCKYyCCTBEHHOTO MHTEIJICKTa
[1K-2.4/HB1 NHCTpyMEHTaMU M TEXHUYECKHMHU CPEACTBAMH pa3pabOTKU MPaBUII U
METOJIMK UCIIOJIb30BaHMs 0a3 1 OaHKOB TaHHBIX U 3HAHUU, HHYPaACTPYKTYp
NPOCTPAHCTBEHHBIX JTaHHBIX U 3HAHHI, C YI€TOM BO3MOXKHOCTEH
MHTEJUICKTYaIbHOM 00pab0TKH MPOCTPAaHCTBEHHBIX TaHHBIX

Xopo1o

[1IK-2.1 JleMOHCTpUpYET 3HaHUS O COCTOSHUU U HOBBIX HAIPaBIEHUIX
pa3BUTHs KapTorpaguu u reonH(pOpMaTUKU
I1K-2.1/312 [lepcnieKTHBBI pa3BUTHS, TEXHUKU U TEXHOJOTHI B 00JIaCTH
U(PPOBOTO MPOCTPAHCTBEHHOTO aHAJIM3a U MOACTUPOBAHUS
[1K-2.1/3u3 Ob6nactu npuMeHeHus IU(PPOBOTO MPOCTPAHCTBEHHOTO aHAIIN3A U
MOZAETUPOBAHNUS; IPUHIIUITBI KAY€CTBEHHON OLIEHKHU PEe3yIbTaToB HHU(POBOTO
IPOCTPAHCTBEHHOTO MOACITUPOBAHUS
ITK-2.1/384 Crioco6bI 1 0COOCHHOCTH MOATOTOBKY JTaHHBIX JJIsI TPOBEICHIUS
IPOCTPAHCTBEHHOTO aHAIN3a M T€OMO/ICITMPOBAHUS
IMK-2.1/¥YM1 Hcnonp30BaTh TEXHUYECKUE CPEACTBA JUISI BHEIPEHUS HOBBIX
METOJIOB U TEXHOJIOTUH IIU(PPOBOTo MPOCTPAHCTBEHHOTO aHAIN3A U
MOZETUPOBAHUS
[TK-2.1/YM2 Bpi6upars criocoObl, METONIBI U CPE/ICTBA PEIICHUS 3a/1a4 B 00JacTu
MOZETTUPOBAHUS ¥ IPOCTPAHCTBEHHOT'O aHAIN3a B TEOMH()OPMAIIHOHHBIX
cUcTeMax U JIpyroM CIelUaTu3upOBaHHOM MPOTPAMMHOM 00€CTIEUeHUHT
[IK-2.1/YM3 BbINOAHATH Kaue€CTBEHHYIO OLIEHKY PE3YJIbTaTOB IIU(PPOBOTO
IPOCTPAHCTBEHHOTO aHAN3a U MOJCINPOBAHHS

I1K-2.2 [IpumeHseT METOIbl aHaM3a TEXHOIOTMYECKOTO U MMPOTPAMMHOIO
obecrieyeHus
[1K-2.2/3u1 CymnocTs peanmuzoBadHbix B [10 'IC anroputmoB
IPOCTPAHCTBEHHOIO aHAJIN3a U F€OMOIETMPOBAHUS
[1K-2.2/Ym1 BeiOupaTh KOHKPETHBIC HHCTPYMEHTHI TPOCTPAHCTBEHHOTO aHAIN3a
Y TEOMOJIETTMPOBAHUS HA OCHOBE TEXHUUYECKOM ToKyMeHTauuu K [10

[TK-2.3 CoBepiieHCTBOBaHUE POU3BOICTBEHHO-TEXHOJIOTHYECKOTO
npoliecca Ipy pPelIeHn  33/1a4 B 00J1acTH KapTorpaduu 1 reonHPOpPMaTHKH
[TK-2.3/311 OcoGeHHOCTH 1 MPUHIIMIIBI CO3/IaHUS IPOCTPAHCTBEHHBIX 0a3
JTAHHBIX ¥ 3HAHUH C yU4eTOM JOCTHKEHUH B 00JaCTH HCKYCCTBEHHOTO MHTEIIEKTa
[TK-2.3/Ym1 Pa3pabarsiBaTh MPOEKTHI U CTPYKTYPHI IPOCTPAHCTBEHHBIX 0a3 U
0OaHKOB JAaHHBIX U 3HAHUN




[1K-2.4 ®opmupyet npaBuiia U METOAUKH OLIEHKY BO3MOKHOCTH U
11eJ1IecO00pa3HOCTH NPUMEHEHNSI MHHOBAIIMOHHBIX TEXHUUECKUX PEIICHUH B
KapTorpaduyeckoM Mpon3BOJICTBE
[1K-2.4/3u1 IIpaBuna u METOOUKHU OLEHKY BO3MOKHOCTHU U LI€JI€CO00PA3HOCTH
NPUMEHEHNS] THHOBAIIMOHHBIX TEXHUUECKUX PEIICHUH B KapTorpaduyeckoM
IIPOM3BOJICTBE
[1K-2.4/Ym1 Pa3pabarsiBaTh MpaBuiia U METOIMKHU MCTIONB30BaHUA 0a3 U OAHKOB
JAHHBIX ¥ 3HaHUH, HHPPACTPYKTYP MPOCTPAHCTBEHHBIX JaHHBIX U 3HAHUH C
YYETOM TEXHOJIOTHI UCKYyCCTBEHHOTO MHTEIJICKTa

YnosnerBopute
JIBHO

[TIK-2.1 /IeMOHCTpUpPYET 3HAHUS O COCTOSSHUM M HOBBIX HAIPaBJICHUSIX
pa3BuTHUs KapTorpaduu U TeonH(OOPMATUKH
[1K-2.1/382 [lepcnieKTUBBI pa3BUTHS, TEXHUKH M TEXHOJIOTHI B O0IACTH
(G POBOTo MPOCTPAHCTBEHHOTO aHAIHM3a U MOJICTUPOBAHUS
[1K-2.1/383 O6nactu npuMeHeHus UG POBOTO MPOCTPAHCTBEHHOTO aHAIN3a U
MOJIETUPOBAHUS; IPUHIIUIIBI KAU€CTBEHHOM OLIEHKU PE3YJIbTaToOB IIU(POBOTO
MPOCTPAHCTBEHHOT'O MOJAEIUPOBAHUS
[1K-2.1/384 CriocoObl 1 0COOCHHOCTH MOATOTOBKH JTaHHBIX JJIsI TPOBEICHMS
MPOCTPAHCTBEHHOT'O aHAJIN3a U T€OMOACIUPOBAHUS

[TK-2.2 ITpumeHsieT MeTo/Ibl aHAJIU3a TEXHOJIOTMYECKOTO U MTPOTrPaMMHOTO
obecriedeHus
[1K-2.2/3u1 CymHocts peanuzoBanHbix B [10 THC anroputmos
MPOCTPAHCTBEHHOTO aHAIIN3a U TE€OMOACITUPOBAHUS

[1K-2.3 CoBepiieHCTBOBaHHE TPOU3BOACTBEHHO-TEXHOJIOTUYECKOTO
npoliecca Mpy PeLIeHn  33/1a4 B 00J1acTH KapTorpaduu 1 reonHPOpPMaTHKH
[1K-2.3/311 OcoGeHHOCTH 1 MPUHIIMITBI CO3/IaHUS IPOCTPAHCTBEHHBIX 0a3
JTAHHBIX ¥ 3HAHUH C yU4eTOM JOCTHKEHUH B 00JaCTH HCKYCCTBEHHOTO MHTEIIEKTa

[1K-2.4 ®opmupyet mpaBuiia U METOAUKH OLIEHKY BO3MO)KHOCTH U
11eJ1IecO00pa3HOCTH NPUMEHEHNSI MHHOBAIIMOHHBIX TEXHUUECKUX PEIICHHUH B
KapTorpaduyeckoM Mpon3BOJICTBE
[1K-2.4/3u1 IIpaBuna u METOIUKHU OLEHKY BO3MOXKHOCTHU U L1€J€CO00Pa3HOCTH
NPUMEHEHNS] THHOBAIIMOHHBIX TEXHUUECKUX PEIICHUH B KapTorpaduyeckoM
IIPOM3BOJICTBE

Heynosne-
TBOPUTEIHHO

Pesynbrarel 00yueHust He cOpMUPOBAHBI HA TOCTAaTOYHOM YPOBHE

4. KoHTpOJIbHbIE MEPONPUSATHUS MO TUCHUTIINHE

Bun xonTposns

®dopma koHTPOIIs1/O1IEHOYHOE CPECTBO

Texymuit koHTposib | TecTupoBanue

PacueTHo-rpaduyeckas pabora

[TpomexxyTouHas PacueTHo-rpaduyeckas pabora
arrecTanus 3ayeT ¢ OlleHKOU
Bujx koHTpOIs/ HCTOB3yeMble
Ne KonTposaupyem
HanveHoBanue pasieia P pYy OLICHOYHBIE MAaTepPHAJIbI
n/n bie UJIK . IpomesxyT.
Texkymmi
arTrecranusa
1 |Cuctembl MHTENEKTYaIbHOU [IK-2.1 IIK-2.2 |TectupoBanue 3auer ¢
obpabotku reomnpoctpancTBeHHbIX |[IK-2.3 [IK-2.4 (PacueTHo-rpaduyeckas OLICHKOM
JTAHHBIX pabora

S. IlopAaok npoBeaeHUs MPOMEKYTOYHON aTTeCTAlUN




[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 ¢ oyeHkou, 2 cemecmp.

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. Cucmemot unmenekmyaibHou 00padomKu 2e0npoCmMpancmeeHHbIX OAHHBIX
Konmponupyemwie H/IK: IIK-2.1 [IK-2.2 IIK-2.3 IIK-2.4

Tema 1.1. Ilowamue unmeniekmyaibHoUu 00pPAbOOMKU  NPOCMPAHCMBEHHLIX  OAHHLIX 8
2e0UHDOPMAYUOHHBIX CUCTNEMAX

dopma KOHTPOJIs1/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocwi/3ananus:
1. Kakue cy1mecTByIOT MOAX0Abl B 00paboTKe JaHHBIX?

A) Batch
B) Chain
C) Stream
D) Block
E) Bce mepeuncnennbie
2. Kako¥i Tun HoJ cymiecTByeT B kinactepe HDFS?
A) Secondary Node
B) Data Node
C) Active Node
D) Standby Node
3. BeiGepute BepHOE yTBepxkaAeHHUE Mpo perumkanuio B HDFS:
A) peruiMKarys He Mo3BOJIIET YBEIUYUTh JOCTYITHOCTh JaHHBIX
B) pernnukarius BBINMOMHSIETCS TOJIBKO OJIMH pa3 MPU COXpaHEHUH (aiina
C) permnkamnus Mo3BOJISET YBEIUUUTh HAIEKHOCTh JaHHBIX
4. Tlouemy xpaHeHue OONBIIOTO 4YHciaa (aioB MaJEHBKOTO pa3Mepa HE IO03BOJISET
s dexTuBHO HcnonbzoBate HDFS?
A) Manenbkue ¢ailyibl 3HAYUTEIBHO MeHbIIE pasMepa 61oka HDFS
B) O6paboTka Takux AaHHBIX OyaeT 3¢ PEeKTHBHOM
C) Xpanenue 6omp1Ioro uncnia (HaiioB MaJeHbKOTO pa3Mepa MOXKET MPUBOIUTH K MEPETIOIHEHHIO
Mmeta-cropa HDFS
5. MapReduce 3amgaun coctosT Tonbko u3 Map u Reduce oneparnmii?
A) la
B) Her
6. YKaxxute yTBEpKIIeHUS, BEpHbIE 1l Map onepanuu:



A) Arperupyer qaHHBIC
B) [Ipunumaet Gi1oku BXOIHBIX (paityioB
C) IIpuanMaeT Ha BXOJ Maphl KIOY-3HAYCHUE

7. Ykaxute yTBepKAeHMsI, BepHbIe 1111 Reduce onepanuu:

A) Arperupyer qaHHBIC
B) BosBpamiaeT 3HaueHre KOTOPOMY COOTBETCTBYET KITHOU
C) BosBpamaer napy Kirou-3HaYCHUE

8. Bribepute BepHoe yTBepxaeHue mnpo Hive:

A) Hive camomocTaTodyeH 1 ero MOXHO HCTonb30BaTh 6e3 HDFS

B) IIpu Bemmonnenun SQL 3ampocoB, kax bl 3ampoc mpeodpasyercs B MapReduce 3agauy

C) MOXHO BBINOJNHATH 3aMpOChl TOJIBKO K TEM JaHHBIM, HH(OpMAIHs O KOTOPBIX €CTh B
Hive-meracrope

D) Hive moxeT paboTarh ¢ (aittaMmu TaHHBIX JIIOOBIX (POPMATOB IO YMOTIAHHIO

9. BriOepute BEpHOE YTBEPIKICHHE:

A) Spark mpeumyniecTBEHHO HCIIONB3YET MOCTOSIHHY0 MaMmsaTh (HDD)

B) Cnoxnocts pa3paboTtku Ha Spark ropasno Hike, yem Ha Hadoop

C) Hadoop npenoctasinsier 0ojiee BEICOKUN YPOBEHb aOCTpaKLUH B paboTe ¢ TaHHBIMH, 4yeM Spark
D) Spark npenmyIiiecTBEHHO UCTIONB3YET OnepaTuBHYIO nMaMath (RAM)

10. Ykaxxure BepHOE yTBepAKAcHUE Ipo RDD:

A) RDD BBIro1HO MPUMEHSTH P padOTe ¢ HECTPYKTYPUPOBAHHBIMH TAaHHBIMU
B) RDD BbITOTHO IPUMEHSTH TIPH pabOTE CO CTPYKTYPUPOBAHHBIMU JAHHBIMHU
C) RDD xpaHuT cxemy JaHHBIX

Tema 1.4. Ynpasnenue npoyeccamu 06pabomxu OaHHbIX
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas padora
Bomnpocwi/3ananus:

1. IlocTpoenue pacripeieieHHON MaTeMaTU4YeCKOW MOZEIHM HUCKYCCTBEHHOTO MHTEIUIEKTa Ha
OCHOBE IPOCTPAHCTBEHHBIX JAHHBIX

7. OueHoYHbIE MATEPHUAJIbI IPOMEKYTOYHOM aTTeCTAlUM

2 cemecmp, 3auem ¢ oyeHKoU
Koumponupyemvie H/IK: 1IK-2.1 IIK-2.2 [IK-2.3 [IK-2.4
Bonpocsl/3ananus:
1. [TonaTHE UHTEIIEKTYaIbHONH 00PAaOOTKH MPOCTPAHCTBEHHBIX TaHHBIX.

2. Hcnonb3oBaHHE TEXHOJOTUH MCKYCCTBEHHOTO HMHTEIUIEKTa B TE€OMH(YOPMALMOHHBIX
CUCTEMax.

3. IlpeumytiecTBa pacupeaeICHHBIX BEIYUCICHHA.
4. OcoOEHHOCTH UHTEIUIEKTYaIbHOM 00pab0TKH MPOCTPAHCTBEHHBIX TaHHBIX.

5. IIpuHIMIIBI CO3MaHUS MAaTEMATUYECKUX MOJIENIE Ha OCHOBE TEXHOJIOTUA MCKYCCTBEHHOIO
UHTEJUIEKTA.

6. CUCTEMBI MAIIMHHOTO O0yYCHHUS.

7. Knacchl anropuTMOB UHTEIIEKTYyalIbHOM 00pabOTKH MPOCTPAHCTBEHHBIX JAHHBIX.



8. ANTOPUTMBI MHTEIJICKTYaIbHOW 00paOOTKU BEKTOPHBIX MPOCTPAHCTBEHHBIX JAHHBIX.
9. ANropuTMBI HHTEJUIEKTYaJIbHOW 00pabOTKH PaCTPOBBIX MPOCTPAHCTBEHHBIX JAHHBIX.

10. Ilpuniuns!l BbIOOpa ajlrOpUTMOB WHTEIUIEKTYaJbHOH 0OpabOTKM MPOCTPaHCTBEHHBIX
TAHHBIX.

11. Ipuanunse! In-memory 06paboTKH TaHHBIX.
12. MeTo/bI O1IeHKH Pe3yJIbTaTOB C(OPMUPOBAHHBIX MaTEMATHIECKUX MOJICTICH.

13. Ilpunummbel BeIOOpa METPUKU JUIsl OLEHKH PE3yJIbTaroB pabOThl MaTeMaTHYECKHX
MOJEJIEH.

14. Ynpasnenue nanusimu ETL/ELT.

15. Apxurektypa xpanunuin Data Warehouse, Data Lake.

16. PacnipeneneHHble MO MATMHHOTO O0YYEHHSI.

17. JocTraBka Mozieneil MallIMHHOTO O0y4EHUsI.

18. UnTepmnperaryst pacrpeeNeHHbIX MOJIeNIel HCKYCCTBEHHOTO MHTEIICKTA.
19. Opranuzanus 6e301MacHOro XpaHeHust UH(POPMAaLIUH.

20. MeTonpl npeacTaBiaeHus U 00pabOTKH 3HAHUH.



