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1. KOMHeTeHHHI/I U HMHAUKATOPbBI HMX [JOCTHKCHHUSA, IMPOoBEpPsA€MbI€¢ JaHHBIMHA
OIICHOYHBIMM MaTepHaJIaMH

[enbro 0OcBOEHUS AUCUHUIUINHBI SBJSIETCS (POPMHUPOBAHUE CIEAYIOIUX KOMIETEHITHI:

OIIK-1 Cnocoben HaxoauTh, (GOPMYIHPOBATH W peIIaTh aKTyaJbHbIE MPOOIEMbI
MPUKIATHON MaTeMaTHKH, QyHIaMEHTaTIbHON HHOOPMATUKH U MH(OPMALIMOHHBIX TEXHOJIOTHIA.

OIIK-2 CmocobeH TOpUMEHSTh  KOMIBIOTEPHBIC/CYTIEPKOMITBIOTEPHBIE  METOJBI,
COBpEMEHHOE MporpaMMmHoe obecriedeHue (B TOM YHCJI€ OTEYECTBEHHOI'O IMPOU3BOJICTBA) IS
peleHus 3a1a4 IpopecCuOHATBHOM 1A TeILHOCTH.

OIIK-4 CnocobeH onTUMaJbHBIM  00pa3oM KOMOWHHUPOBATh  CYIIECTBYIOIIHE
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTMM JJIs  pelieHus 3aaad B oOjactu
npoecCuoHaNBHOM NESTEIbHOCTH C yu4eTOM TpeOoBaHUI HHPOPMAIIMOHHOM 0€30IaCHOCTH.

PesynpTaTamu 0CBOEHUS IUCLUIUIMHBI SIBJISIOTCS CIEIYIOIIME WHAMKATOPBI JOCTHXKEHUS
KOMIIETCHIINH:

NOIIK-1.1 Anamm3upyeT 1npoOieMbl B 00NacTH MPUKIAJHON  MaTeMaTHKH,
dbyHI1aMeHTaNbHON HHPOPMATUKU ¥ UH(POPMAIIMOHHBIX TEXHOJIOTUN

NOIIK-2.1 Obnagaer He0OOXOAUMBIMA 3HAHUSAMU OCHOBHBIX KOHIEHIMA COBPEMEHHBIX
BBIUMCIUTENBHBIX CHCTEM M MPOTrPaMMHOTO oOecreueHus (B TOM YHCIE OTEYECTBEHHOTO
IIPOU3BO/ICTBA)

NOIIK-4.1 Amnanu3upyeT 3ama4d  Opo(ecCHOHANBHOM AEATEIbHOCTH CpelCTBaMU
MH(OPMALIMOHHBIX TEXHOJIOTUI

2. OueHoOYHbIE MATEPHAJIBI TEKYIETr0 KOHTPOJISI U KPUTEPUH OLIEHUBAHUS

DNEeMEHTHI TEKYIIETO KOHTPOJIS:
— mabopaTtopHbie padOTHI;
— TEOPETHUYECKUE BOTIPOCHI.

JlaGopaTopHbie padoThI

JlabopatopHuas pabora Nel (MOITK-4.1, OITK-1, OITK-4).

NunuBumyanpHoe 3amanne mo teme «lIpeaBapurtenbHas 00padOTKa CHTHAIOB: OYKMCTKA,
UHTErpanusi, mpeodpa3oBaHuey.

JlaGoparopnas pabora Ne2 (OITK-1).
NunuBuayanpHoe 3amanue mo teme «DopmupoBanne WHOOPMATHBHBIX MPU3HAKOB JUIS
TEXHOJIOTHYECKUX CUTHATIOBY.

JlaGoparopHnas padora Ne3 (OITK-4, UOIIK-4.1).
NunuBumyanpHOe 3a1anue Mo Teme «KitaccuduKkarms TeXHOIOTHYECKUX CUTHAIIOBY.

Jlaboparopnas padora Ned (MOIIK-4.1, OIIK-2).
WNupuBuayanpHOE 3a1anue 10 TeMe «Pa3paboTka anropurma oOHapyKEHHsI aHOMAIHN B
TEXHOJIOTHYECKHUX CUTHATAX).

Teoperunueckue Bonpocki (MOITK-1.1, MOITK-2.1)

1. Uro mnopapazymeBaer coOoii monatue Munyctpus 4.0? IlepeuyuciuTb OCHOBHBIE
TEXHOJIOTUH U UX Ha3HAUYCHHE.

2. Onpenenenue nudposoil Tpanchopmaruu. Kakyro pons urpaer LI® B Uuaycrpuu
4.0?

3. LHudpossie noitnuku. OcHoBHBIE pyHKIMHU L1J]?

4. Unrepner Beuieil. Onpenenenue, GyHKINUH, 001aCTh TPUMEHEHUS.

5. Ponb mammuHoro odyuenus B Unayctpuu 4.0? Ilpumepsl npuMeHEeHHUS.



6. Uto Takoe mnpenukTHBHAs aHanuTuka? Kakue mpewmyiiecTBa IMPUMEHEHHS
MPEIMKTUBHON aHAIMTUKH IS Ipou3BojicTBa? Ha penienne kakux 3a7ad HarpaBJICHbl CHCTEMBI
MPEAUKTUBHON aHATUTUKN?

7. OcoOEHHOCTH  BHEAPEHUS NPEIUKTUBHON  AHAIMTUKM Ha  MPOMBIIUIEHHBIX
npennpusaTusix? YTo mpencTaBisioT co0oil 0O0BEKTHI HCCIEAOBaHUSA, B 4YE€M OCOOCHHOCTh
WHIYCTPHAIBHBIX JaHHBIX? VICTOYHUK WHAYCTPUATHHBIX TaHHBIX ?

8. O6paboTka TEXHOJOTUYECKUX CUTHANIOB. OCHOBHBIE 33[]Ja4H U METO/IBI.

9. 3amaya oOHapyKeHHsI aHOMaJIM B TEXHOJOTHMYECKHX CUTHanax. [loHsTHe TepMuHa
aHomanus? B 4em ClioKHOCTh WACHTH(UKAIMK aHOMaui? Tunel anoMamuii?

10. O630p anroputma OneClassSvm.

11. O630p anroputma IsolationForest.

12. O630p anropurma Local Outlier Factor.

13. O630p PHC B 3amaue oOHapyXKeHHUST aHOMAJTHA.

14. O630p CHC B 3amaue oOHapyKEHUS AaHOMAJIHIA.

15. O630p anroputma DBScan B 3amadue oOHapyKEeHUsSI aHOMAJTUH.

Kpurepun oneHuBaHmsi:

B kypce «MHaycTpuanbHas aHaIUTHKA AAHHBIX» UCIOJb3yeTCsl 0auIbHO-PEUTHHIOBAS
cUCTEMa OLICHKH 3HAaHUM.

MakcumanbHasi cymma OaimioB mo gucuuruinHe coctasisier 100 6anoB U GpopMupyercs
cinenyromuM obpasom: 80 OamoB Mo pesynbrataM Tekymled arrectauuud u 20 6amioB mo
pe3ynbTataM NpPOMEXYTOYHOM arrectauuu (3ader). MroroBas oLEHKAa 10 JAUCLUILIMHE
CKJIIQ/IIBAETCSI M3 CYMMBbI OayioB, TMOJIYYEHHOW IO HUTOraM TEKYyIIero KOHTPOJId U
IIPOMEXYTOUHOHM arTecTauuu (yCcTHOro 3adera). Tekylias aTTecTalus BKJIIOYAeT PE3yJIbTaTbl
BBINOJTHEHUS 4 1a00paTOPHBIX PadOT, MO KaX 0¥ 1abopaTtopHOi paboTe MOKHO OMY4uTh A0 20
OasioB.

Kputepun ¢popmupoBaHusi olieHKH NP TeKYILLIeM KOHTpOJIe.

KoanuectBo .
Pe3yabTaT, NIpo1eMOHCTPUPOBAHHBII CTYIEHTOM HA 3a4eTe
0a/1J10B
BI:ICT&BJ'ISIGTCSI CTYIIGHTy, TBGpI[O 3HaIOHl€My MaTepHan, FpaMOTHO u, 110
16-20 CYIIECTBY, U3JIaraoieMy ero, yMerIleMy MPpUMEHSTh OTyuYeHHbIC 3HAHUS Ha

MIPaKTUKE, CIOCOOHOMY CaMOCTOSITEJIbBHO IpPUHUMaTb U OOOCHOBBIBATH
peleHHsl, OLIeHUBaTh UX 3PPEKTUBHOCTD.

BricTaBnisiercs CTyleHTy, TBEpJO 3HAIOUIEMY Marepual, I'paMOTHO U, IO
15-18 CYILECTBY, U3JIaralolEMy €ro, yMEIOIIEMY IIPUMEHSATh NIOJyUYEHHBIE 3HAHUS Ha
MIPaKTUKE, HO JOMYCKAIOUIEMY HEKPUTHUHbIE HETOUHOCTH B OTBETE

BricTaBnsiercss CTyAeHTY, NOKa3aBlleMy (parMeHTapHbId, pa3pO3HEHHBIN

10-15 XapakTep 3HAHWM, HEJOCTaTOYHO TOYHO (GopMysIHpyoIEeMy 0Oa30BbIe
TIOHSATHSL.
BricTaBnsieTcs CTyleHTy, KOTOpbI He 3HaeT OoJjbllleld 4YacTh OCHOBHOI'O
>10 COJZIepKaHUsl JUCHUIUIMHBI, JIONMyCKaeT rpyOble OmUOKH B (POpMyJIHpOBKax

OCHOBHBIX TTOHSTHI JAUCIHUITIIMHBI

3. OnleHoYHBbIe MATEPHAJIbI UTOTOBOT0 KOHTPOJIsSI (MPOMEKYTOUHOMH aTTeCTAIMH) H
KPUTEPHHU OLlCHUBAHUSHA

Jns  nosiydeHussT MPOMEKYTOUYHOM — aTrTecTalldd  KaXIbld  CTYJAEHT  peaau3yeT
WHAVBUAYAIBHBI WM TPYMIOBON MPOEKT KaK MOCIEAOBATEIHHOCTh MPAKTHUYECKUX PadoT.
Tembl IPOEKTOB UMEIOT CIEAYIONIUH 111a0JI0H:

1. Peanmn3oBath alropuT™ aHasiu3a TexHojornueckux aanubix (MOITK-4.1).




2. TlpemtoxuTh © peann30BaTh TEXHOJOTMH IMOBBINICHUS POM3BOAUTEILHOCTH
BBIYUCIICHH, BbITONHsAeMbIX anroputMoM (MOTIK-1.1, MOTIK-2.1).
K BBINIOJIHEHHOMY MPOEKTY HEOOXOAUMO CO3/IaTh OTUYET U 3ALUTUThH €ro.

Kpurepun ¢popmupoBaHus OlleHKH NPU TEKYILEM KOHTpoJIe (3a4eT).

KoanuecTBO

GaJLIOB Pe3yabTaT, NpoeMOHCTPUPOBAHHBIH CTYIEHTOM HA 3a4eTe

BricTaBnsiercss CTyneHTy, TBEpAO 3HAMOIIEMy MaTepHal, I'PaMOTHO H, IIO
CYIIECTBY, U3JIararolieMy ero, yMerIeMy IpUMEHTh OydeHHbIC 3HAHUS Ha
NPaKTHKE, CHOCOOHOMY CaMOCTOSITENIbHO TPUHMMAaTb W OOOCHOBBIBAThH
peleHHsl, OLIEHUBATh UX YPPEKTUBHOCTD.

16-20

BricTaBisiercss CTyIeHTY, TBEpIO 3HAIOIIEMY MaTepuasl, TpPaMOTHO H, IIO0
15-18 CYILIECTBY, U3JIaralolieMy ero, yMerIeMy NpUMEHSTh OJy4YeHHbIC 3HAHUS Ha
MPAKTHUKE, HO JIONYCKAIONIEMY HEKPUTHYHBIC HETOYHOCTH B OTBETE

BricTaBnsiercss CTyAeHTy, TOKa3aBIIeMy (parMeHTapHBIA, pa3pO3HEHHBIN

10-15 XapakTep 3HAHWM, HEJOCTaTOYHO TOYHO (opMyIUpyIeMy 0Oa30Bbie
TIOHATHSL.
BricTaBnsiercss CTyleHTY, KOTOPbI He 3HaeT Oojblleld 4acTh OCHOBHOTO
>10 COZIepKaHUSl JUCIUIUIMHBI, JIOMyCKaeT rpyObie OmuOKu B (hopMyrmpoBKax

OCHOBHBIX MOHSITHN JUCITUIIINHBI

4. OueHo4yHbIE MaTepUaJibl I NMPOBEPKH 0CTATOYHBIX 3HAHMH
(chopMHUPOBAHHOCTH KOMIIETEHIHIA)

Teopernueckue Bomnpocs! (MOITK-1.1, UOTIK-2.1):
1. Yro mnoapasymeBaer coboii monstue Muayctpust 4.0? IlepeducianTh OCHOBHbBIC
TEXHOJIOITYMHU U UX HAa3HAYCHUC.

2. Onpenenenue nudposoil Tpanchopmanuu. Kakyro pons urpaer LI® B Muayctpuun
4.0?

3. LHudpossie nBoitHuku. OcHOBHBIE QpyHKIMHU [[J]?

4. Untepner Bemieit. Onpenenenne, PyHKIUN, 00JaCTh TPUMEHEHUSI.

5. Ponb mammnHOro odyuenus B Unayctpuu 4.0? Ilpumepsl npuMeHeHHUS.

6. Uro Takoe mpenukTuBHAasS aHanuTHKa? Kakwe mnpeummymiecTBa NPUMEHEHUS

NPEIUKTUBHON aHATMTUKU JUIs Mpou3BozicTBa? Ha peleHne Kakux 3ajjad HampaBJIeHbl CUCTEMbI
NPEIUKTHBHON aHATUTHUKN?

7. OcOOEHHOCTH  BHEApPEHUs NPEAUKTUBHOM  aHATUTUKM HAa  MPOMBIIUIEHHBIX
npennpusaTusx? YTo mnpencTaBisitoT co00W OOBEKTHI MCCIEIOBaHUS, B YE€M OCOOEHHOCTh
UH/1yCTPUATIbHBIX JaHHBIX? ICTOUHMK MH]TyCTpUAIbHbBIX JAHHBIX?

8. O6paboTKa TEXHOJOTHICCKUX CUTHAIIOB. OCHOBHBIC 33]]aYH U METO/IBI.

9. 3agaua oOHapy>XKeHHsI aHOMaJUil B TEXHOJOTMYeCKMX cUrHanax. [loHsTHe TepMuHa
aHoManus? B ueM cioxHOCTh AeHTUPUKAUN aHOMaIUi? Tumsl aHoMauii?

10. O630p anroputma OneClassSvm.

11. OG3zop anropurma IsolationForest.

12. O630p anropurma Local Outlier Factor.

13. O630p PHC B 3agaue oOHapyKeHHSI aHOMAJTH.

14. O630p CHC B 3aaue oOHapy>KEHUS] AHOMAJIHIA.

15. O630p anroputma DBScan B 3amaue oOHapyKEeHUS] aHOMAJTUH.

OTBeT mOKEH conepkaTh (opMalibHYI0 TIOCTAaHOBKY 3aJad, €€ pelleHue |
MHTEPIPETALMIO OJYYEHHBIX BBIBOJIOB.




HNudopmauus o pazpadoTunkax

Myp3arynoB J[lamup AnsbeproBudy, K.T.H., Kadpenpa TOU HU TI'Y, crapmmit
IPENoaaBaTeb.



