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OC sBnstOTCA 3IEMEHTOM CHUCTEMBI OIICHUBaHUS CHOPMHUPOBAHHOCTH KOMIIETEHIIMI y 00yYaromMXcsl B LIEJIOM UM Ha OIMpPENIEJICHHOM 3Tare ee

dhopmupoBaHus.

OC pa3pabatbIBatoTcs B COOTBETCTBUM C padboueilt mporpammoit (PII) apucuuruivbel ¥ BKiIOYaeT B ceOs HaOOp OLEHOYHBIX MATEpUANIOB IS

MPOBCACHUA TCKYIICTO KOHTPOJIA YCIICBAEMOCTH U HpOMe)ICYTOIIHOI‘;I aTTeCTalluu 110 JUCLHUITIIINHEC.

1. KomneTreHunu U pe3yJibTaThl 00yueHusi, popMupyemMbie B pe3yibTaTe 0CBOCHHUS TUCIUIIIHHBI

Kovmnerennus

HWHanKaTop KOMIIeTEeHIIHH

Koa nu HauMeHOBaHHe Pe3yJIbTaTOB
00y4eHus (IIaHUPYEMBIE PE3YIIbTaThI
00y4eHus, XapaKTepU3YIOIINE TAITBI
(hopMHpPOBaHUsI KOMITETEHIIUH )

Kputepuu oueHnBanus pe3yJibTaToOB 00y4eHHs

3a4yTeHo

He 3aureno

OIIK-1. Criocoben
HaXOJHTh,
(hopMyIHpOBATH M pemaTh
aKTyaJIbHBIC IPOOJIEMBI
TIPUKIIAIHOM MaTEeMaTHKH,
(dyHIaMeHTaTBHOM
MHPOPMATUKH U
MHQOPMAIMOHHBIX
TEXHOJIOTUil.

HOIIK-1.1. Ananu3upyer
mpoOIeMBI B 06JacTu
NPUKIIaJHOH MaTEeMAaTHKH,
(yHzaMeHTaIBbHOM
nHpopMaTuKu 1
MH(OPMALIMOHHBIX TEXHOJIOTHHL.

OP-1.1.1. YMeTh NpUMEHSITH
O6ubnmoTekn, GpeHMBOPKH aHAIH3A
JaHHBIX B IIPOMBIIIJICHHBIX CHCTEMaX.

JlemoHcTpanyst BBICOKOTO ypOBHS
YMEHHUI IPUMEHEHUS OUOTHOTEKH,
(hpeiiMBOpKY aHaIIM3a JAHHBIX B
MIPOMBIIIUICHHBIX CUCTEMAX

He nmeer uetkoro npexacrasieHus 00
H3y4yacMOM MaTepHale, J10IyCcKaeT
rpyOble omoOKu

OIIK-2. Criocoben
MMPUMEHATH
KOMIIBIOTEPHBIE/CYIEPKOM
MBIOTEPHBIC METO/IbI,
COBPEMEHHOE
MIPOTPAMMHOE
obecrieuenne (B ToM
YKCJIe OTEUYECTBEHHOTO
MIPOM3BOJICTBA) ISt
peleHus 3amay
npodeCCUOHATBHOM
JeSITEIbHOCTH.

HOIIK-2.1. O6nanaer
HeO6XOJII/IMBIMI/I 3HAHUSIMHU
OCHOBHBIX KOHIICIIIUH
COBPEMEHHBIX BBIYMCIHTEIBHBIX
CHCTEM U IIPOrPaMMHOTO
obecrieueHus (B TOM 4HCIIe
OTEYECTBEHHOTO
MIPOM3BO/ICTBA).

OP-2.1.1. 3HaTh CyHIECTBYIOIINE
METOAbBI U ITOAXOAbBI K
MIpeABApUTENBHON 00paboTKe
TEXHOJOTMYECKUX TaHHBIX.

JleMOHCTpanust BEICOKOTO YPOBHS
3HAHMI CYIIECTBYIOIIMX METOIOB U
MOJIXO/IOB K TPEBAPUTEILHOMN
00pabOoTKe TEXHOIOTHICCKHUX JTAHHBIX

He nmeer yetkoro npencrasieHust 00
M3y4aeMOM MaTepuaie, JOIyCKaeT
rpyObIe ommoOKu




I1K-4. Criocoben
YIIPABIIATD ITOJYYCHUEM,
XpaHeHueM, nepeaavei,
00paboTKO# OOTBITIX
JTaHHBIX.

UIIK-4.1. OcymecTBuser
MOHHUTOPHHT U OIICHKY
MPOU3BOIUTEIBHOCTH
00paboTKH OONBIINX TAaHHBIX.

OP-4.1.1. YMeTh NPUMEHSATH
CYIIECTBYIOIIHE METOIBI
MHTEIUIEKTYaIEHOTO aHAIM3a TaHHBIX,
000CHOBAHHO amanTHpys |
MOJU(DUIHPYS UX C YIETOM
0COOEHHOCTEH 3a/1a4u MPeIMETHON
obnacTu.

JleMOHCTpanust BBICOKOTO YPOBHS
YMEHHUH CYIIECTBYIONIMX METOIOB
MHTEIUIEKTYAIEHOTO aHaIM3a TAHHBIX,
000CHOBAHHO aaanTHPys |
MOIUMHUIHPYS UX C YIETOM
0COOEHHOCTEH 3a/1a4u MPeIMETHOM
o0J1acTH.

He umMeer geTkoro mpeacraBieHus 00
M3yvYaeMOM MaTepualie, TOIMyCKaeT
rpyObIe OMUOKH

HOIIK-4.2. Ucnonb3yet
METO/IBI K HHCTPYMEHTBI
MOJTyYEHH s, XPAHEHHS,
nepeaayu, 00pabOTKU OOJIBIIHX
JIAHHBIX.

OP-4.2.1. 3HaTh OCHOBHBIE IOHSTHUS U
koHnenuuu Muagyctpuu 4.0, xitoyeBsie
TEXHOJIOTUH U UX MPUKJIaJHbIC
ACTIEKTHI.

OP-4.2.2. 3narb knaccupuKanuio
AQHATUTHYECKNX 33139 B
TIPOMBIIIUICHHOCTH, THUIIBI IAHHBIX U X
HCTOYHHKH.

OP-4.2.3. Ymerb ¢popMyTHpoBaTh
MIPOM3BO/ICTBEHHBIE 3a7]a4K B TEPMUHAX
aHaM3a JIaHHBIX.

JleMoHCTpaIus BBICOKOTO YPOBHSI
3HAHUN U YMEHUH METO/IOB U
WHCTPYMEHTOB TMOJIYUECHUS, XpPaHEHUS,
nepeaadu, 00paboTKK OOIBIIHX
JTaHHBIX.

He nmeer uetkoro npezacraBieHus 00
U3y4aeMoM MaTepuaie, JOIycKaeT
rpyOble omrOKu

OIIK-7. Cnocoben
HCITIOJIL30BAaTh METOIbI
Hay'-IHI)IX l/ICCJ'leZlOBaHl/Iﬁ nu
MATEMATHUYCCKOI'O

OIIK-7.1. Ilpumensier
JIOTHYECKUE METOJIbI ¥ IPUEMBI
Hay4YHOT'O MCCIIEJI0OBaHMUA,
METO/10JIOTUYECKUE TPUHLIUIIBI

OP-7.1.1. 3naeT oru4ecKue MeToAbl U
MIPUEMbI HAYYHOT'O HCCIICIOBAHUS,
METOJI0JIOTMYCSCKHIE TTPUHITUITHI
COBPEMEHHOM HAYKM, HAaIIPABJICHUS,

3HaeT JIOTH4eCKUE METO/Ibl U IPHEMBI
Hay4HOI'O UCCIICJOBAHMUS,
METO0JIOTMYECKUE IIPUHIIMIIBL
COBPEMEHHOH HAYKH, HAIIPABJICHUS,

He 3naer nornyeckue METOABI U IPUEMBI
Hay4HOI'O UCCJICJOBAHMs],
METOI0JIOTUYECKUE IIPUHLIUIIBI
COBPEMEHHOM HAayKHU, HallpaBJICHUS,




MOJIETTUPOBAHHUS B
001aCcTH IPOEKTUPOBAHUS
U YIPAaBJICHAS CUCTEMaMHU
HCKYCCTBEHHOT'O
MHTEJJIEKTa

COBPEMEHHOM HayKH,
HaIpaBJICHUs, KOHIETILHH,
VCTOYHUKH 3HAHHS U IIPUSMBI
paboTHI C HUMH, OCHOBHBIE
0COOEHHOCTH HAy4YHOT'O METO/a
TIO3HAHMS, TPOTPAMMHO-
1eJIeBbIe METO/IbI PEILICHNUS
Hay4HBIX Ipo0JeM B
npoheCCHOHATBHOMN
JeATeIbHOCTH.

OIIK-7.2. OcymecTBuser
METOI0JIOTHYECKOe
000CHOBaHHE HAYYHOTO
WCCIIEJOBAHMS, CO3/IaHNE
pUMeHeHne Ou0InoTeK
MCKYCCTBEHHOT'O MHTEJIIEKTA.

KOHIIETILINY, UICTOYHHKHU 3HAHUS U
IpUEeMBI pa0OTHI C HUIMH, OCHOBHBIE
0COOCHHOCTH HayYHOT'O METO/a
MO3HAHWS, TPOrPaMMHO-TIeIICBbIE
METO/IbI PellIeHHs] HayYHBIX IPO0JIeM B
IPpOo(eCCHOHANTBHOMN JIESITEbHOCTH.
OP-7.2.1. 3Haet nmpueMsl
METOJI0JIOTMYECKOr0 000CHOBAHUS
HAY4HOT'O HCCIIE/IOBaHUS, METO/IbI
OpraHu3anui OHOINOTEK
HCKYCCTBEHHOT'O HHTEIUICKTA.

KOHIICTIIINY, UICTOYHHUKHU 3HAHUS U
IpHeMBbl padOTHI C HUIMH, OCHOBHBIC
0COOCHHOCTH HayYHOTO METO/a
MO3HAHUS, TPOrPAaMMHO-TICTICBBIC
METO/IBI PElIeHHs] HayYHBIX IPO0IIeM
B Ipo(heCCHOHABHOM JIeITeIHOCTH.
3HaeT npueMbl METOJ0IIOTUIECKOTO
000CHOBaHHSI HAYYHOTO
WCCIIEJOBAHMSI, METO/IbI OPraHU3aIHH
OMOIMOTEK HCKYCCTBEHHOTO
MHTEIUIeKTA.

KOHIIETIIIUY, HCTOYHHUKH 3HaHUS U
IIPUEMBI pa0OThI C HUIMH, OCHOBHBIE
0COOEHHOCTH HayYHOTO METOAA
MIO3HAHUSL, TPOTPAMMHO-IIETICBBIC
METO/IbI PEIICHNs] HayYHBIX MPOOJIeM B
npodeccHoHANBEHOMN eI TeNEHOCTH.

He 3HaeT npueMbl METOI0JI0TUIECKOTO
000CHOBaHHUS HAYYHOT'O MCCIEOBAHUS,
METOJIbl OpraHu3aluu OUOIHOTEK
HCKYCCTBEHHOT'O HHTEIIJIEKTA.




2. Jtanbl GopMUPOBAHUS KOMIIETEHIMI M BU/IbI OLIEHOYHBIX CPeICTB

No Jtanbl GopMHUPOBAHUS KOMIIETEeHIH A Kon m HauMeHOBaHHe Bua oueHo4Horo cpeacraa
) (pa3naeJibl AUCUMILIMHBI) pe3y/1bTaToOB 00y4eHust (TecTsl, 3agaHus, KEHUCHI, BOIIPOCHI U IP.)
1 Pasznen 1. OcuoBel Mumyctpun 4.0 |OP-1.1.1., OP-2.1.1. OP-4.1.1, |Bonpoch! 1jisi caMoCTOsTeNbHOI
' OP-4.1.2 paboTsl
Pazgen 2. AHanu3 NpoOMBIIUIEHHBIX OP-4.1.1, OP-4.2.1. OP-
2. JTAaHHBIX 4.2.2.0P-4.2.3. Brinonnenne 1a6opaTopHbIX padboT
OP-7.1.1.,OP-7.2.1.

3. TunoBble KOHTPOJbHBbIE 3a/laHUsI HJIM HHbIE MAaTepHaJibl, HEOOXOAMMBbIE sl
OLIEHKH 00pa30BaTe/ILHBIX Pe3yJIbTaTOB 00y4eHHs

3.1. TumoBsle 3amaHusl Ui TPOBEJACHUS TEKYIIErO0 KOHTPOJII YCIEBAEMOCTH IO
JTUCIUIUINHE.

Texkymuit KOHTPOJIb IPOBOAUTCS HA OCHOBE IPOBEPKU JIAOOPATOPHBIX 3aAaHUM IO KYpCY.

JlaGopatopHass pabora Nel. MumuBumyanpHOe 3amanue 1o teme «lIpeaBaputenbHas
00paboTKa CUTHAJIOB: OYHCTKA, MHTETpaIus, IpeoOpa3oBaHUey.

JlaGopatopHass pabora Ne2. MumuBuayanpHoe 3agaHue 1o Tteme «DopmupoBaHue
MH(GOPMATUBHBIX IPU3HAKOB JIJISl TEXHOJIOTUYECKUX CUTHAIIOBY.

JlaGopatopHass pabota Ne3. MuauBuayanpHoe 3ananue no teme «Knaccuduxanms
TE€XHOJIOTMYECKUX CUTHAJIOBY.

JlaboparopHast pabora Ne4. MunuBuyansHoe 3aganue mo teme «Pa3paboTka anropurMa
OoOHapyXeHHsI aHOMaJIMH B TEXHOJIOTHUECKUX CUTHAIAX).

3.2. TuroBsIe 3aaHUs /IS IPOBEICHHUS TPOMEKYTOYHOM aTTECTAIlMH IO AUCIUTUINHE.

Bomnpocsl o TeopeTnyeckoMy MaTepHally, BBIHOCUMbIE Ha 3a4erT:

1. Yto moxpazymenaet coboit mousitue Uuaycrpus 4.0? [lepeuncints OCHOBHBIE
TEXHOJIOTMH U UX Ha3HAUYCHUE.
Omnpenenenne nudposoit Tpanchopmanuu. Kakyro poss urpaet LD B Ungyctpuu 4.0?
[Tudpossie aBoitHUKH. OcHOBHBIE (yHKIMH L[J[?
Wntepuer Bewieil. Onpenenenue, GyHKIUN, 00J1aCTh TPUMEHEHUS.
Pone mammmuHOro 00yuenus B Muaycrpuu 4.0? I[lpumepsl npuMeHeHus..
Yro Takoe mpeAnKTUBHAS aHAIWTHKA? Kakue npenMyIecTsa IpUMEHEHHS
MPEANKTUBHON aHAJTUTUKHU [l Ipor3BoAcTBa? Ha peleHne kakux 3a7a4 HarnpaBiieHbI
CHUCTEMBbI PETUKTUBHON aHAJIUTUKU?
7. OcoOeHHOCTH BHEAPEHUS MPEAUKTUBHON aHATUTUKU HA MTPOMBIIITICHHBIX
npeanpusTusix? UTo nmpeacTaBisioT co00i 00bEKThI UCCIEOBAHUS, B YEM
0COOCHHOCTh MH/TyCTPUAIIbHBIX JaHHBIX? ICTOUHUK UHIYCTPHAIBLHBIX JaHHBIX?
O06paboTKa TeXHOJIOTHUYECKUX cUTHAI0B. OCHOBHBIC 3a1a91 U METO/IBI.
9. 3agaua oOHapyXeHHS aHOMAJIH B TEXHOJIOTHUECKHUX cUrHanax. [loHsaTue TepMuHa
aHoManus? B ueM cioxHocTh uaeHTudukanuu anomanuid? Tumnsl aHoMamuii?

10. O630p anroputma OneClassSvm.
11. O630p anroputma IsolationForest.
12. O630p anropurma Local Outlier Factor.
13. O630p PHC B 3amaue oOHapy>keHHST aHOMAJIHA.
14. O630p CHC B 3amaue oOHapy >KEeHHsI aHOMaIHHA.
15. O630p anroputma DBScan B 3a1aue oOHapy KeHUs aHOMAJTUH.
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4. MetonnyecKkue  MaTepualibl, ONpelesiiOlIde  TNPOUEAYPbl  OleHUBAHUS
00pa3oBaTe/IbHBIX Pe3yJbTATOB 00y4eHUsI

4.1. Metoauueckue MaTepuasibl JJIs OLEHKH TEKYIIEro KOHTPOJS YCHEBAaeMOCTH IO
JUCLUTUIMHE.

B kypce «MHaoycTpuanbHas aHaTUTHKA JAHHBIX» HCIOJB3YEeTCS OallIbHO-pEHTHHIOBas
cUcTeMa OLIEHKU 3HaHUi. MakcumalibHas cyMMa 0ajuioB 1o aucuuiuinae cocrasiser 100 6anos
u popmupyercs cienyromuM oopazom: 80 6amIoB Mo pe3yibTataM TeKymen arrectamuu u 20
0ayuToB IO pe3ysIbTaTaM MPOMEKYTOUHOM arTecTanuu (3adet). MiTorosas orieHKa 1o IUCHUTLIAHE
CKJIaJIbIBAETCS U3 CYyMMBI OAJIJIOB, ITOJy4YEHHOH 110 HTOraM TEKYIEro KOHTPOJIS U IPOMEKYTOUHON
aTrecTanMu (ycTHOro 3auera). Tekylias aTrrecTalus BKIIOYAeT pe3yJbTaThl BBINOJHEHUs 4
71a00paTOPHBIX paboT, 10 KaXKA0H 1abopaTOpHON paboTe MOKHO MOIYYUTh 710 20 OaoB.

4.2. Metoauueckue Matepuaibl Uil NPOBEICHHUsS NPOMEXYTOYHOH aTTecTaluH II0
JUCLUIUIMHE.
Kpurepun (popMupoBaHusi olleHKH NPH IPOMEKYTOYHOM KOHTpOJIe (3a4eT)

KoimuecTBo PesyibTaT, IPOAeMOHCTPUPOBAHHBIH CTYI€HTOM HA 3a4yeTe
0aJli10B

BeicTaBnsieTcs cTyIeHTy, TBEPIO 3HAIOUIEMY MaTepUai, IPaMOTHO U, 110 CYLIECTBY,

16-20 U3JIaralolleMy €ro, yMEILIEMY IPUMEHATD [I0JIyYEHHbIE 3HAHWsI Ha ITPAKTHKE,
CIOCOOHOMY CaMOCTOSITEIbHO IPUHUMATh U 000CHOBBIBATh PEIICHUS, OLICHUBATh UX
3¢ HEKTHBHOCTS.
BricTaBigeTcs CTyIeHTY, TBEPAO 3HAIOLIEMY MaTepHUall, FPaMOTHO U, 110 CYILECTBY,

15-18 U3JIararolieMy ero, yMeroIeMy IpUMEHATh I0JyYeHHbIE 3HaHUs Ha MPAKTHUKE, HO
JIOITY CKaIOIIEMy HEKPUTUYHBIE HETOYHOCTH B OTBETE

10-15 BricTaBnsiercs CTyZeHTY, TOKa3aBiieMy (hparMeHTapHbIH, pa3pO3HEHHBIN XapaKTep
3HaHU, HEJIOCTATOYHO TOYHO POpMyIHpYyIoieMy 0a30BbIe TIOHSATHSL.
BricTaBnsercst cTyIeHTY, KOTOPBINA HE 3HAET OOJIbIIIEH YACTH OCHOBHOTO COJIEPIKAHMS

>10 JMCHIUTUIAHBL, IOTyCKaeT rpyOble OomuOKH B GOpMYyTUPOBKAX OCHOBHBIX MTOHATUH

JUCIUTUTAHBI

CoOTBeTCTBHE PEUTHHIOBOM OIIEHKH 10 CTO OAJUTHHOM IIIKAJIe:
0-60 6amna — «HE3a4YeT»;

56-100 0ayu10B — «3a4yeT.




