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Ouenounsble cpeacrBa (OC) sSBISIOTCS IEMEHTOM CHUCTEMBI OLICHHBaHHsI C(OPMHUPOBAHHOCTH KOMIICTCHIIMI y 00YYaromUXCcsl B [IEJIOM MM Ha
OIIpeICIIEHHOM 3Tare ee (OPMUPOBAHHUSL.

OC paspabaTsiBaeTcst B COOTBETCTBUU C paboueii mporpammoit (PI1) nucrumniause.

1. KomnereHuuu u pe3yjbTaThl 00yueHus, GopMupyembie B pe3yJibTaTe 0CBOCHUS AU CUMIIIMHBI

Koa n HauMeHOBaHHe Pe3y/IbTaTOB
o0y4eHns (TUTaHUPyEeMBbIe Pe3yIbTaThl

KpuTtepuu oneHuBaHus pe3ybTaTOB 00y4YeHUs

Komnerenuus NuaukaTop KoMneTeHUMu
00y4CHHsI, XapaKTCPU3YIOIINE JTAIlbl 0 X VYnosnersopure | HeynosnerBopuren
o TIIMYHO OPOIIIO
(hOopMHUPOBAHUS KOMITCTCHITUI ) p IIEHO BHO
ITK-5. Crocoben HIIK-5.1 Hcnonssyer | OP-5.1.1 Ymers npuMeHsTh JemoHcTpanus B uenom ®parmenTtapaoe | He umeer yeTkoro
BBIOMPATH METOJIBI, COBpPEMEHHBIE TEXHOJIOTHH | GHOIMOTEKH, PPEHMBOPKY aHATIH3A BBICOKOT'O YpOBHA | YCIICLIHBIC, HO , HEIOJIHOE npeJCTaBICHUs 00
0(opMIATH TEXHUYECKOE | 00paboTku MHGOPMALINH, | JaHHBIX B IPOMbILLICHHBIX CHCTEMaX. | L opPIKOB COACpIKaIue 3HaHKE 6e3 U3y4aeMoM
MIPUMEHCHUS OTHEIbHBIE
3aJaHue U pa3padaTeiBaTh | BEIYUCIUTEIBHYIO TEXHHUKY IpU rpyOBIX OMIMOOK | MaTepHae,
HHCTPYMEHTOB TpOOEeIIBI
ANTOPUTMBI PEIICHUS peleHnH 3a1a4 aHaIM3a AHATISA SHAHIST WCTIOJNB30BaHUS | IOITyCKaeT rpyoble
3a7a4 aHaJIn3a TIPOMBIIIJICHHBIX TaHHBIX. IPOMBILLICHHBIX MHCTPYMEHTOB HHCTPYMEHTOB OmuOKH TIpU
TIPOMBITIICHHBIX TaHHBIX TTAHHBIX. aHAJIN3a. aHaJIn3a. HCI0JIb30BaHUH
WIIK-5.2 Ymeer npousBoauTh OP-5.2.1: 3unarsb cymecTByromue HemoncTpanus B nenom ®parmeHTapHOE | METOJMK HAy4HO-
cO0p POMBIIIJICHHBIX TaHHBIX, METOJIBI ¥ TIOXOJIBI K BBICOKOTO YPOBHS | yCHeIIHbIe, HO , HETIOJIHOE HCCIIEIOBATENLCKOM
3HaeT CrieupuKy Takux Tpe/IBapuTeNbHOI 06paboTke SHAHWH TMONXONO0B | COZCPKAIHE 3HAHME PaBoThI, CBA3AHHBIX
JAHHBIX TEXHOJIOTHYECKUX JAHHBIX. 1 METOA0B OTACILHBIC TOIXO/IOB 1 ¢ Bompocamu
aHanmm3a NaHHBIX, | TIpoOeIsI
METO0B aHamM3a
OP-5.2.2 Ymersb npumensts YMCHUS SHAHUSA U
OCMBICJIUBATh BJIaJIcHUE aHajimsa MPOMBIIICHHBIX
CYIIECTBYOIIUE METOIBI
HHPOPMALIUIO U MOJIXO0/I0B U JTaHHBIX. JIaHHBIX.
UHTEJUICKTYaJIbHOTO aHAIN3a JaHHBIX,
nienarth METO0B
0DOCHOBAHHO a/[ANTHPYs 1 000CHOBaHHbIE aHAIIN3a
MOI[I/I(I)I/IHI/IPYH HX C YUCTOM BBIBOJIBI U3 TAHHBIX.




HIIK-5.3 Odopmnser
TEeXHUYECKOEe 3a/laHue JUTs
3ama4d mpodeccHoHaTbHOM
obnacru.

0COOCHHOCTEH 3a7aull IPESIMETHOM
obmacTu.

OP-5.3.1: 3aTh OCHOBHbIE TOHATHUS
u koHuenuuu Uunycrpuu 4.0,
KJIIOYEBbIE TEXHOJIOTUH U MX
NPUKJIATHBIE ACTIEKTEL.

OP-5.3.2: 3naTpb Kiaccu(uKanuo
AQHAIUTHYCCKUX 3a/a4 B
HPOMBIIUICHHOCTH, TUITbI JAaHHBIX U
UX MUCTOYHHUKH.

OP-5.3.3: YmeTb GhopMynHpoOBaTh
MMPOU3BOJACTBCHHBIC 3a/1a4U B
TCPMUHAX aHAIU3a JaHHBIX.

JUTEPATypPHI.

JemoncTpanus
BBICOKOTO YPOBHS
3HAHUH O
TEXHOJIOTHSIX B
Wnnyctpuu 4.0,
CHOCOOHOCTh
aHaJIM3UPOBAThH
MMPOU3BOJACTBCHH
bI€ 3a/1a4U U
IIPOBOANTH
TEXHUYECKYIO
JIEKOMIIO3UIIHIO

B nennom
yCIICIIHbIE, HO
cofeprKaliye
OTZAENbHBIE
po0eITsI
3HAHMS O
TE€XHOJIOTUAX B

Wnnyctpun 4.0.

®parmeHTapHOE
, HEIIOJIHO®
3HaHUE
TEXHOJIOTHSIX B
Wnpyctpun 4.0.




2. tanbl GOPpMUPOBAHHS KOMIIETEHI[HII U BU/IbI OLIEHOYHBIX CPEICTB

Jrtansl GOpMUPOBAHUSA Bun oneHoyHoro cpeacraa
. Koa n HanuMeHOBaHUe Pe3yJIbTATOB o
Ne KOMIIeTEeHIHii 0BVaeHMS (TecTsl, 3a1aHus, KSHCHI, BOMIPOCH
(pa3neJibl AMCUMILJIMHBI) y u 1p.)
Paznen 1. OcHoBel Unnyctpum 4.0 Bompocs! 1 camocrosTensHOM
1. A yerp OP-5.3.1, OP-5.2.2, OP-5.3.3 POCHL 1
paboThl
Pasnen 2. AHaIHM3 NPOMEBIIIJICHHBIX Brinonnenne npakTHYeCKUX
2. P OP-5.1.1, OP-5.2.1, OP-5.2.2 p
JaHHBbIX pa6OT

3. TunoBble KOHTPOJbHBbIE 3aJaHUS MM HHbIe MaTepPHAJIbl, HEOOXOIAMMBbIe JIf
OLIEHKH 00pa30BaTeIbHbIX Pe3yJbTATOB 00y4YeHUs

3.1. TumoBele 3amaHusl [UIA TPOBEACHHS TEKYIIETO KOHTPOJSI YCHEBAEMOCTH IIO
JUCLIUILINHE.

Texynui KOHTPOJIb IPOBOJUTCS Ha OCHOBE MPOBEPKH NPAKTUYECKUX 3aJaHUN 110 KypCy.

[Tpaktuyeckas pabora Nel. MuauBuayanbHoe 3amanue no teme «lIpenBapurenbHas
00paboTKa CUTHAJIOB: OYUCTKA, MHTETPaLUs, IPe0oOpa3oBaHUE».

[Tpaktuyeckas pabora Ne2. MuauBunyanbHoe 3amaHue 1o Tteme «DopmMupoBaHue
MH(OPMATUBHBIX IPU3HAKOB JIJIs1 TEXHOJOTUYECKUX CUTHAIIOB.

[Tpaktuyeckas pabora Ne3. MunuBupayaneHoe 3amanue no Teme «Knaccudukanms
TEXHOJIOTMYECKUX CUTHAJIOBY.

[Tpaktuyeckas padota Ne4. MuauBuayansHoe 3aanue mno teme «PazpaboTka anropurMa
OOHapyXeHHsI aHOMAJIMN B TEXHOJIOTHYECKUX CUTHATaX».

3.2. TunoBsIe 3aaHus IS IPOBEICHHUS TPOMEKYTOUHOM aTTECTAIIMH 1O JUCHUTUINHE.
Bonpocsl 1o TeopeTndeckoMy MaTepuay, BBIHOCUMBIE Ha DK3aMEH:

1. Yro moapazymeBaet coboit mousitue Mugycrpus 4.0? [lepeuncnuTs OCHOBHBIE
TEXHOJIOTHH U UX Ha3HAUYEHUE.

2. Onpenenenue mudpoBoi Tpanchopmanmu. Kakyro pons urpaer LI® B Uagyctpun 4.0?
3. Lludpossie nBoitHukHu. OcHOBHBIE QpyHKIMU [/1?

4. Untepuer Bemet. Onpenenenue, GyHKIIMH, 0071aCTh MPUMEHEHHUS.

5. Ponp mammuaHOr0 006ydenus B Muayctpuu 4.0? Ilpumepsl npuMeHEHHUs.

6. UTo Takoe mpeauKTUBHAS aHanuTHKa? Kakne mpenmyIiecTBa MpuMEHEHUS
NPEIUKTUBHOMN aHATUTUKY 71 Tpou3BozicTBa? Ha peleHne Kakux 3a/1a4 HalpaBiIeHbl
CUCTEMBI IPEJUKTUBHON aHATUTUKU?

7. OcobeHHOCTH BHEPEHUS MPEANKTUBHON aHATUTUKH HA MPOMBIIIIEHHBIX
npennpusaTusax? Yto npencraBisioT co00il 00bEKTHI HCCeA0BaHNs, B Y4eM 0COOEHHOCTh
UHYCTPUATIBHBIX JaHHBIX? ICTOUHMK MHYCTpUAIbHBIX JaHHBIX?

8. O0paboTKa TEXHOJOTHYSCKUX CUTHAIOB. OCHOBHBIC 33]]a91 U METOJIBI.

9. 3agaya oOHapy)KEeHUsI aHOMAJIMI B TEXHOJIOTHYECKUX curHaiax. [loHsTue Tepmuna
aHomanus? B 4em ClioKHOCTh HACHTH(PUKAIIMHA aHOMaNTui? TUIbl aHOManii?

10. O630p anropurma OneClassSvm.

11. O630p anropurma IsolationForest.

12. O630p anropurma Local Outlier Factor.

13. O630p PHC B 3amaue oOHapyXeHHST aHOMAJTHH.

14. O630p CHC B 3ay1aue oOHapy>KEHHsI aHOMAJIHH.

15. O630p anroputma DBScan B 3agaue oOHapy)eHHUS aHOMAIIUH.



4. MeTtoguveckue  MaTepuasibl, ONpeAesilOliMe  NPOUeAYPbl  OLEeHMBAHHS
00pa3oBaTeJbHbIX Pe3yJ1bTATOB 00y4eHUs

4.1. Metonuueckre Matepuaibl I OIEHKA TEKYIIEro KOHTPOJIS YCIEBAEMOCTH I10
JUCLHUIIIINHE.

B kypce «MHnycTpuanbHas aHAIWTUKA JAHHBIX» HCHOJB3YETCS OaUIbHO-PEHTHHTOBAs
cHUCTeMa OlICHKH 3HaHWi. MakcuMalibHasi cymma 0ajuioB 1o aucturuinae coctasiser 100 6amor
u dopmupyercs crneayrommmM odpasom: 80 GayuioB Mo pe3ynbraTtaMm Tekylied arrectanuu u 20
0a/yIoB MO pe3yiabTaTaM MPOMEXKYTOYHOW arTecTanuu. MToroBas oOIeHKAa MO JUCHUIUIMHE
CKJIaJIbIBAETCSI M3 CYMMbl OayioB, [OJIYYEHHOM IO MTOraM TEKYUIEro KOHTpOJs U
MIPOMEKYTOUHOM arrecTaluy. TeKymas arrecTalus BKIIOYAET pe3ysbTaThl BBINOJHEHUA 4
MPAKTUYECKHUX padoT, O KAXKIAOU MPAKTHUECKOH paboTe MOXKHO MOIy4UuTh 710 20 6aioB.

4.2. MeTonuueckre Marepuaiabl JUisl MPOBEACHUS IPOMEKYTOYHOM aTTECTAllMH I10
JMCIIUILIMHE.
Kputepun popmupoBaHus OlieHKH MPHU MPOMEKYTOYHOM KOHTPOJIe

KoaunuyecTBO Pe3yabTaT, NpoeMOHCTPUPOBAHHBINA CTYIEHTOM
0aJ1710B

BeicTaBisiercst CTyIeHTY, TBEpAO 3HAIOIIEMY MaTepuall, [PaMOTHO H, IO
CYIIECTBY, U3JIATAIOIIEMY €r0, YMEIOIIEMY IPUMEHSTh TOJTydYeHHBIC 3HAHUS Ha
NPaKTUKE, CIIOCOOHOMY CaMOCTOSITEIIbHO TPUHUMATh U 00OOCHOBBIBATh PEIICHHMS,
OIICHUBATDH UX I(P(HEKTUBHOCTD.

16-20

BeicTaBisiercst CTyICHTY, TBEpO 3HAIOIIEMY MaTepuall, [PaMOTHO H, IO
15-18 CYILIECTBY, U3JIaraloleMy €ro, yMEIOIIeMy MPUMEHSTh MOJy4YeHHbIC 3HaHUSI Ha
IMPAKTHUKE, HO JOMYCKAIECMY HCKPUTHYHBIC HCTOUYHOCTH B OTBETC

BricTaBnsercs CTyACHTY, OKa3aBiieMy (parMeHTapHbIH, pa3pO3HEHHBIH

10-15 .
XapakTep 3HAHWH, HEIOCTATOYHO TOYHO (POPMYIUPYIOIIEMY Oa30BbIC TOHSITHS.

BricTaBisiercs CTyIeHTY, KOTOPBIM He 3HaeT OoJbllel YacTH OCHOBHOTO
>10 CoJiepKaHUs AUCHUIUINHBL, TOMycKaeT rpy0bie oMOKH B (hOpMYIHPOBKaxX
OCHOBHBIX NOHATUH AUCLUIUIAHBI

CooTBeTcTBHE PEUTUHIOBOM OLIEHKH 110 CTO OAJUIBHOM IIKaJIe:
0-60 6ayuta — «HE3a4ETY;

56-100 6aiu10B — «3a4deT.



