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OueHoYHbIE Cpeacrea (OC) SBJAKOTCA 3JICMEHTOM CHCTCMBI OIICHIIBAHIHSA C(i)OpMHpOBaHHOCTH KOMIIETEeHITHE Y 06}/‘1&}01]_1}1}(051 B II€JIOM HJIH Ha

OTIpejieJIEHHOM 3Tare X (OpMHPOBaHHS.
OC pa3pabaTeIBarOTCA B COOTBETCTBHHU ¢ paboueii mporpammoii (PIT) auciurnmHeL.

1. KommneTeHIIHH B pe3y/IbTaThbl 00y4deHHsl, popMHpPYeMbie B Pe3YIbTaTe 0CBOSHHS TUCIHILTHHBI

Ko 1 HAHMeHOBAHNE Pe3YJIbTATOB
00y4eHHd (IUIAHHPYEMBIE

KpHTepHH 0HeHHBAHHS Pe3Y.JIbTATOB 00yIeHHUS

Kommnerennus HHIHKATOP KOMIIeT eHIINH pe3yIsTaTHI 00yeHd,
XapaKTCPH3YIOIIIIE STallbl 3aqTeHo He 3a4reno
(hopMIIpOBAHIIA KOMITCTECHIIIIIT)
TIK-4 cmocoOHocTh | HITK-4.1 OcyecTBaseT OP-4.1.1: 3nate CyIIecTRyIomme | JleMOHCTpaIa BEICOKOTO, cpemHero win | OTCYTCTBHE 3HAHINI CYIISCTBYIOMINX
YIPaBIATh MONYYEHHIEM, | MOHHTOPHHT n OIIEHKY | METOJIB u TIOAXOJIBI K | moporosoro YPOBHS 3HaHHII | METOJ0B n TI0JIXOJI0B K
XpaHeHIeM, Iepefadeil, | IPOM3IBOIUTENEHOCTH TpeBapUTEIEHOIT 06paboTKe | cyIIECTBYIONIX METOJ0B H IOAXO/0B K | IIpeaBapHTelIbHOI 00paboTke
00paboTkoil OonbImix | 00pabOTKI OOIBIIIX JaHHBIX. TEXHOJIOTIECKIX JAHHBIX. TIpeIBapUTEIBHOIT 00paboTKe | TEXHOIOTHYECKIX JTAHHEIX.
JTaHHBIX TEXHOJOT'TIECKIX JAHHbIX.

OP-4.1.2: 3nate KJIaCCH(HKAITIIO
aHATITHIECKIX 3amad B
TIPOMBIIUICHHOCTH, THIIBI JAaHHBIX U
X HCTOYHHKH.

OP-4.1.3 VMeTh TIpIMEHATh
onbmioTekn, (peliMBOPKH aHANI3a
JAHHBIX B TIPOMBITIITEHHBIX
cICTeMAX.

JleMOHCTpAIs BBICOKOTO, CPETHETO IITI
TIOPOTOBOTO YPOBHS 3HaHIIT
KIaccn(UKalIl aHATHTHYECKHX 33/1a4d B
TIPOMBITIUIEHHOCTH, THITBI JAHHBIX H X
HCTOYHIKIL.

JleMOHCTpAIs BBICOKOTO, CPETHETO IITI
TIOPOTOBOIO YPOBHS YMEHHII IPHMEHSTh
oubmmorexn, (QpeliMBOpKII  aHamMI3a
JAHHbBIX B IPOMBIILIEHHBIX CICTEMAX.

OTCYTCTBIE 3HAHINT KIIaCCH(HKAIIIIT
AHaJIITIYIe CKIX 3a]1aq B
TIPOMBIIIUIEHHOCTH, THIIB JAHHBIX 1
TIX HCTOTHIIKH.

OTCyTCTBHE  YMEHHII TIPHMEHSATH
OHOmIOTEeKH, (peillIMBOPKH aHaII3a
JTAHHBIX B TIP OMBIIILTEHHBIX
CHCTEMaX.




HIIK-4.2 Hcnons3yeT METOABI H
HHCTPYMEHTHI TIOJTyYeHNd,
XpaHeHIH, nepeaadi,
00pabOTKII OOMBIIIX JTaHHBIX.

OP-4.2.1: 3nate KJIaCCH(HKAITIIO
aHATITHYECKIX 3amad B
TIPOMBIIUICHHOCTH, THIIBI JAaHHBIX U
X HCTOYHHKH.

OP-4.2.2 VYMeTh TIpIMEHATh
CYIIECTBYIOITIIE METO/TBI
HHTEIEKTYaJIbHOTO aHaJI3a

JAHHBIX, 000CHOBAaHHO AJAITHPYS U
MomanpHIUPYd HX € YYETOM
ocobeHHOCTell 3adadn IIpeIMeTHOIT
obIacTIL

OP-4.2.3: VYmeTh (hopMymIpOBATH
TIPOM3BO/ICTBEHHBIE 3afaun B
TEepPMITHAX aHAIII3a JaHHBIX.

JleMOHCTpaIA BEICOKOTO, CPEIHETO TN
TIOPOTOBOTO YpOBHA 3HAHUI
KIaccn(UKalNI aHATHTHYeCKHX 33/]]ad B
TIPOMBIILIEHHOCTH, THIIBI JAHHBIX I HX
HCTOYIHHKI.

JleMOHCTpaIA BEICOKOTO, CPEIHETO TN
TIOPOTOBOTO YPOBHSA YMEHHIT TIPHMEHSTh

CYIIECTBYIOIINE METO/IBI
HHTEIUIEKTYaJbHOTO aHalli3a JaHHBIX,
000CHOBaHHO aJanTHpy s I
MOIHN(IIIIpYS X c YUeTOM
ocoDeHHOCTell  3aJaul  IIPEAMETHOI
obmact n thopMmymIpOBaThH

MMpOH3IBOJCTBCHHEBIC 3aJa4dIll B TEpMIHaX
aHaJI3a JaHHBIX.

OTCyTCTBIE 3HAHINT KIIaCCH(HKAIIIIT
AHAJIITHYIE CKIX 3a/1a4 B
TIPOMBIIIUIEHHOCTH, THITB JAAaHHBIX 1
TIX HCTOTHIIKH.

OTcyTcTBIE YMEHHII TIPHMEHSTH
CYILECTBYIOIIIIE METOIBI
HHTEIUIEKTyalIbHOTO aHaII3a

JaHHBIX, OOOCHOBAHHO AaJalTHPYd I
MOOUQHINPYS HX € YUETOM
ocobeHHOCTell 3afgadil IIpeIMeTHOI
obmacTi I (hopMyIIIpOBATE
TIPOM3BOACTBECHHEIC 3319 B
TEpPMHUHAX aHATN3a JaHHBIX.




2. 9Tansl (popMHPOBAHUS KOMIeTeHIIHI H BHIbI 0IIEHOYHBIX CPECTB

No JT1ansl (JOPpMHPOBAHHS KOMIIeTe HITHI Koa m HamMeHOBAHHe Bug oneHouHOTO CpeacTBa
- (pa3meJibl JHCHHAILIMHBI) Pe3yAbTATOB 00YieHHS (TecTEl, 3aJaHIA, KeiIChI, BOIIPOCH I JIp.)
Pasnen 1. OcHoBsl I crpun 4.0 ] ii
1 i InxycTp OP4.1.1, OP4.1.2, OP-4.1.3 B(}j{p(}(:LI I caMOCTOATEIbHOM
paboTsI
2. |Pa3gen 2. AHamn3 IPOMBINUICHHBIX JaHHBIX| OP-4.2.1, OP-4.2.2, OP-4.2.3 |BhIIIONHEHHe [IPAKTHYeCKIX PadoT

3. TunoBble KOHTPOJ/IbHBIC¢ 3aJJaHHH HJIH HHBI¢ MaTe¢pHA/BI, H006X0,[[HMBIQ OJISL
OIleHKH 06p330B3TEJ]thIX pe3yiabTaToB Oﬁy‘IEHHﬂ

3.1. TummoBele 3ajaHusg IS IPOBEIEHUS TEKYIIErO0 KOHTPOIS VYCIIEBaeMOCTH IIO

JHCILIAIIINHE.

Tekymuii KOHTPO/Ib IIPOBOJUTCS Ha OCHOBE IIPOBEPKHU MPAKTUUIECKUX 3aJaHMII [10 KypCY.

IIpakTHdeckas paGora Nel. MHIuMBHIyaldbHOEe 3aaHHe Mo TeMme «lIpeaBapuTebHAs
00paboTKa CHTHAJIOB: OYHCTKA, HHTETpaIlis, Ipeodpa3oBaHue».

IIpakTHyeckas pabora Ne2. HMumuBunyansHOe 3ajaHne mo TeMe «{DopMupoBaHue

HH(GOPMATUBHBIX MPH3HAKOB JJIS TEXHOJOTUYECKHX CHTHAIOBY.

IIpakTiaeckas pabora Ne3. HMumuBujyaapHOe 3agaHHe Mo TeMe «Kiraccupukamms

TEXHOJIOIMYECKUX CUTHAJIOBY.

IIpakTiaeckas padora Ne4. HHauBHIyadIpHOe 33jJaHue 110 TeMe «Pa3paboTka aaroputMa

OOHApYKEHHS aHOMAJIHII B TEXHOIOTHYECKIX CUTHATIAX ».

3.2. TumroBeIe 3aaHust 11 IPOBEIEHUS IIPOMEKYTOYHOI arTecTaluu 0 JHCIUILINHE.
Bompocsl o TeopeTHYeCKOMY MaTepHaly, BHIHOCHMEIE Ha 3a4eT:
1. UYro monmpa3zymeBaeT coboii moustue Manyctpug 4.0? [TepeuncmTs OCHOBHEIE

TEeXHOJIOTUU U UX Ha3HAYCHIE.

Onpenenenne mudposoii Tpanchopmaru. Kakyro pons urpaet 1@ B Uanyctpuu 4.0?

IMudpossie pBoitHUKH. OcHOBHBIE (yHKIMH I]]1?

UnuTepHeT Bemteil. Onpenenenue, GyHKINH, 007IaCTh IPUMeHEHNUS.

Posp MammmuHOTO 00y4uenus B uayctpun 4.0? IlpuMeps! IpuMeHEHHS.

Uro Takoe NpeAUKTUBHAsA aHaINTHKA? Kakue mpenMyIiecrsa IpUMeHeHUS

NpeANKTUBHOI aHAJIMTUKHU 1 pon3BoAcTBa? Ha pellleHne Kakux 3a/1ad HallpaBIIeHBI

CHCTEMBI IIPETUKTUBHON aHATUTHKH ?

7. OcoOeHHOCTH BHEJIPEHNUS TPEMKTUBHON aHATHTUKH Ha TP OMBIIIUIEHHBIX
npeanpusaTusx ? UTo mpecTaBiIsior codoii 00beKThI HCCIe0BAaHNS, B UeM
0COOCHHOCTh MHAYCTPHAIBHBIX JAHHBIX? ICTOYHIK HHIYCTPUAIbHBIX JaHHBIX ?

8. OOpaboTka TeXHOJIOTHYECKHX CUTHAIOB. OCHOBHBIE 33/1a4 U METOIbI.

9. 3amava oOHapYyXKEHUS aHOMAINI B TEXHOJIOTHUECKUX cUrHanax. [ToHsATHe TepMHUHA
aHoMaHg? B 4eM CIIOKHOCTh HAeHTH(UKAIUN aHoMaIuii? TUITel aHOMaTHit?

10. O630p anropurma OneClassSvm.

11. O630p axropurma IsolationForest.

12. O630p amroputMma Local Outlier Factor.

13. O630p PHC B 3aiaue oOHapyKeHNS aHOMAJTHI.

14. O630p CHC B 3aaue 0OHAPYKESHUS aHOMAJIHII.

15. O630p anrropurma DBScan B 3amate o0Hapy/KeHHI aHOMAITHI.

e

4. MetonuieckHe MaTepHAIbl, oONpeJe/siONHe MNPONeAYPbl  ONeHHBAHUS
o0pa3oBaTe/IbHBIX Pe3Y/JIbTATOB 00y4eHHS




4.1. Metoqudeckue MarepHalbl JJIS OICHKH TEKYyIIEro KOHTPOJS YCHEeBaeMOCTH IIO
JHCIIUILIIHE.

B kypce «/IHaycTpHalbHasg aHAINTHKA JAHHBIX» HCIOJIB3YETCS OalLTbHO-pEiiTHHIOBas
CHCTeMa OIleHKH 3HaHmil. MaKkcHMaIpHas CyMMa Oa/UToB IO JHCITHILINHE cocTaBiseT 100 6anoB
u GopMupyeTcs CIeayroummM odpasoM: 80 6aLToB o pesyiabTaTaM TeKymiei aTTectaruu u 20
0amIoB MmO pe3ylbTaTaM MPOMEXKYTOUHON aTTecTanuu (3a4eT). lToroBas oOlleHKa II0
JIUCIUILINHE CKJIAIBIBAETCS H3 CYMMBI 0aJUIOB, IIOJYYEHHOH IO UTOTaM TEKYIIEro KOHTPOIS U
[IPOMEKYTOYHOH arrecTauuu (ycTHOro 3adera). Tekymias aTrecTalusi BKIFOYAET Pe3Y/IbTaTh
BEITIOJTHEHHS 4 MPaKTHIECKHX padoT, IO KaK 0 MpakTHIecKoll padboTe MOKHO IOJYIHTD 110 20
OaoB.

4.2. Metoquueckne MaTepHANIBl JUIS IPOBEIEHHS IPOMEKYTOUYHON aTrTecTaluH IIo
U CITUILIIHE.
Kpurtepuu ¢popMHPOBAHHAS OIleHKH NPH MPOMEeKYTOYHOM KOHTPOJIe (3a4eT)

Koanuectso Pe3yabTaT, MIPoIeMOHCTPHPOBAHHBIH CTYJ€HTOM Ha 3a4eTe
0aL10B

BBICTaBIIS€TCSA CTYACHTY, TBEPIO 3HAIOMIEMY MaTepHall, TPaMOTHO H, IO CYIIIECTBY,
M3]IaralomeMy ero, yMEerIeMy IpUMEeHATh OTyIeHHbIe 3HAHNS Ha TPAaKTHKe,
CII0OCOOHOMY CaMOCTOSATEIBHO IIPUHIMATh 1 000CHOBBIBATh PEIICHNS, OIEHUBATh X
H(PEKTHBHOCTD.

16-20

IBBICTaBIISETCA CTYIEHTY, TBEPIO 3HAIONIEMY MaTepHUall, TPaMOTHO U, IO CYIIECTBY,
15-18 M37IaraloleMy ero, yMewIeMy IpHMeHITh HoIydeHHbIe 3HaHN Ha MIpaKTHKe, HO
ITOITyCKaroIeMy HEKpUTHYHbIe HETOTHOCTH B OTBETE

BricTaBiIseTCs CTYASCHTY, OKa3aBlIeMy (parMeHTapHEIi, pa3pO3HEHHBIN XapakTep

10-15 .

3HAHMII, HEJIOCTATOTHO TOYHO (hOPMYIUPYIONIEMY 0a30BbIe TTOHITHS.

BbicTaBIsleTCA CTYICHTY, KOTOPBIH He 3HaeT O0JIbINell YacTH OCHOBHOTO COJIEpKAHUS
>10 ITICITUTUTHHBI, JOMYCKaeT IpyOble OMMOKH B (hOPMYIHPOBKAX OCHOBHBIX MOHSATHUI

UTHCITHIUINHBI

COOTBETCTBHE PEHTHHI OBOI OIEHKH I10 CTO OAJLTBHOI MITKAJIE:
0-60 Oamma — «EEe3a4YeT»;

56-100 bamoB — «3aueT.




