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@DOH/| OLICHOYHBIX CPEICTB MO TUCIUILIMHE (MOIYIIO) COCTABIE€H B COOTBETCTBHH C TPEOOBaHHUSIMHU
®I'OC BO mo nanpasnenuto noarotoBku 09.04.02 MuHbopMalMoOHHBIE CHCTEMBI U TEXHOJIOTHH,
YTBEPKJACHHOTO MpukazoM Munooprayku ot 19.09.2017 Ne 917

CormnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE ara, IPOTOKOJI
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HHGOPMAITMOHHOM
6e3omacHOCTH (axynbrera




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

OIIK-2 Crnocoben pa3pabaTbiBaTh OPUTHHAIBHBIC QJITOPUTMBI MU MPOTPAMMHBIE CPEICTBA, B TOM
YHiClie C MKCIOJIb30BAHUEM COBPEMEHHBIX HWHTEIUIKTYalIbHBIX TEXHOJOTWM, MJig pelieHus
npodeCcCHOHATBHBIX 3a]1a4

OIIK-2.1 Pa3pabareiBacT OpUTrHHAIBHBIE aJTOPUTMBI C HUCITOJIB30BAHUEM HMHTEIIJICKTYaIbHBIX
CUCTEM U TEXHOJIOTUI

3name:

OIIK-2.1/382 Knaccudukanuio 3amad WHTE/UICKTYaJbHOTO aHaiW3a JaHHBIX U
(dbopManbHBIE TTOCTAHOBKH 3THUX 3a]1a4

OIIK-2.1/313 Metonbl penBapuTeabHON 00pabOTKH U TTpeoOpa3oBaHUs JTaHHBIX U UX
BIIMSTHUE HA aJITOPUTMBI

Ymemu:

OIIK-2.1/¥YM2 ®opmanu3oBaTh NPUKIATHYIO 3aady U3 Mpo(dhecCHOHAIbHON 001acTu B
TEPMHUHAX UHTEJUIEKTYaJIbHOTO aHaJIN3a JAHHbIX

OIIK-2.1/¥Mm3 IlpoexTupoBaTh OJIOK-CXEMBI U TICEBIOKOA OPHUTHHAIBHBIX AJITOPUTMOB,
KOMOMHUPYS pa3InYHbIe METOABI I PEIICHUS HECTAaHIAPTHBIX 3a1a4

Braoemy:

OIIK-2.1/HB2  Merononorueii  SKCIIEPUMEHTHPOBAHUSA:  HABBIKOM  CPaBHEHUS
pa3pabOTaHHOIO aJIropuTMa C O0a30BBIMH MOJEJSAMU C IOMOILBIO CTaTUCTUYECKHUX
TECTOB M METPUK KauecTBa

OIIK-2.1/HB3 HMHCTpyMeHTapueM BH3yaJM3alldd JTarnoB pabOThl anropuTMa ajs
BepU(DUKAITUN KOPPEKTHOCTH €T0 JIOTHKH

OIIK-2.2 Pa3pabarbiBacT mNporpaMMHBIE CpPEACTBA C HCIOJIB30BAaHHUEM HCKYCCTBEHHBIX
HEHUPOHHBIX CeTen

3name:
OI1K-2.2/312 OcoOeHHOCTH MOATOTOBKH JTAHHBIX JJIsl HEHPOCETEBBIX MOJIeNIeH

OIIK-2.2/3813 TumnoBbie apXUTEKTypbl HEHPOCETEH, MPUMEHUMBIC ISl PEIICHUs 3aaa4
KJIacCCU(UKAIIMU U PETPECCUU B paMKax BBOJHOTO Kypca, U KPUTEPUH UX BbIOOpa

Ymems:

OIIK-2.2/¥m2 Pa3pabareiBaTh NPOrpaMMHBIA KOA JUIS CO3AAHUS, KOMIWJISIMHM WU
00yueHUsT HeMPOCETEBBIX MOl 0] KOHKPETHBIN THIT JAaHHBIX

OIIK-2.2/¥YmM3 WHTerpupoBaTth OOy4E€HHYIO HEHPOCETEBYI0 MOAEIh B MPOCTOE
IpOTrpaMMHOE MPHUIIOKEHUE WM CKPUNT JUIs aBTOMATH3alMK PELICHUs 3a1a4n

Braoems:

OIIK-2.2/HB2 TlpakTH4eCKMMH HaBBIKAMH Pa0OTHI C COBPEMEHHBIMH (PperMBOpKaMHU
[TyOOKOTO 00yUYEHHSI Ui TOCTPOCHUS IIPOTOTUIIOB TIPOTPAMMHBIX CPENICTB

OIIK-2.2/HB3 HaBblkamu TUAarHOCTHUKU COCTOSIHHSI HEHMPOCETH B Iporiecce 0O0ydeHUs U
MeTo/IlaMu OOpbOBI C HUMH

2. Iloka3aresid 1 KPUTEPUH OLIECHUBAHMUSI KOMIIETEHIIH

[TInmanupyemele YpoBeHb Kpurepuu oniennBanus (nepedeHb cPOPMUPOBAHHBIX
pe3yJIbTaThl OCBOCHUS |OBJIAICHUS NJIK/3YB no ypoBHSIM OCBOCHHS)

IIPOrpaMMBbI




OIIK-2 Cnocoben
pa3pabarbIBaTh
OpUTHHAIILHBIC
aITOPUTMBI U
MPOrpaMMHBIE
CpEICTBa, B TOM YHCIIE
C UCIIOJIb30BaHUEM
COBPEMEHHBIX
WHTEIJIEKTYaTbHBIX
TEXHOJIOTHM, JJIsS
pelieHus
npodeccHoHaATbHBIX
3a1a4

I1oBEBIIIIEHHBIN

MK OIIK-2.1 Pa3pabaTsiBacT OpUTHHAIBHBIC aJITOPUTMBI
C UCIOJIb30BAHUEM MHTEIJIEKTYaJIbHbIX CUCTEM U
TEXHOJIOTUU

3HaTh:
OIIK-2.1/382 Knaccudukanuro 3a1a4 HHTEIUICKTYaIbHOTO
aHanM3a JaHHBIX U opMalibHbIE TOCTAHOBKHU 3THUX 3a7a4
OIIK-2.1/313 MeTobl mpeaBapuTeIbHOM 00pabOTKH U
peoOpa3oBaHusl JAHHBIX U UX BIMSHHE Ha aITOPUTMBI

YMerTsb:
OIIK-2.1/YM2 ®opmann3oBaTh MPUKIAAHYIO 3a7a4y U3
npodeccroHaIbHOM 00JIaCTH B TEPMUHAX
MHTEIJIEKTYaIbHOTO aHaJIn3a JaHHBIX
OIIK-2.1/YMm3 TIpoekTupoBaTh OJIOK-CXEMBI U TICEBIOKO/
OPUTHHAJILHBIX aITOPUTMOB, KOMOMHUPYS pa3iHyuHbIe
METOBI JJIsl PEeLIeHUs] HECTaHAapPTHBIX 3a/1a4

Bnanets:
OIIK-2.1/HB2 MeTononoruei SKCIIepuMEHTUPOBAHUS:
HABBIKOM CPaBHEHUS pa3pabOTaHHOTO aJrOpUTMa C
06a30BBIMU MOJIEJISIMH C TIOMOIIIbIO CTATUCTHUECKUX TECTOB
U METPUK KayecTBa
OIIK-2.1/HB3 MHCcTpyMEHTapHeM BU3YyaIU3alliy 3TAllOB
paboThl anropuT™Ma A BepupUKaMi KOPPEKTHOCTH €T0
JIOTUKHU

MK OIIK-2.2 Pa3pabaTsiBacT mporpaMMHBIE CPEICTBA C
WCIIOJIB30BaHUEM HCKYCCTBEHHBIX HEHPOHHBIX CETEH

3HaTh:
OI1IK-2.2/382 OcobeHHOCTH HOATOTOBKH TaHHBIX IS
HEUPOCETEBBIX MOJIEIIEH
OIIK-2.2/313 TunoBsie apXUTEKTyphl HEHPOCETEH,
MPUMEHUMBIE JIJISl pelIeHHs 3a/1a4 Kilaccu(uKaluu U
perpeccuu B paMKax BBOJHOTO Kypca, U KPUTEPUU UX
BBIOOpa

YMerTsb:
OIIK-2.2/YM2 Pa3pabarsiBaTh IPOrpaMMHBII KO ISt
CO3/1aHUs1, KOMIWISILIMYA U 00y4YEHHSI HEUPOCETEBBIX
MOJIeJIe TOJT KOHKPETHBIN THUI JaHHBIX
OIIK-2.2/YM3 UnTerpupoBarh 00y4eHHYIO HEHPOCETEBYIO
MO/JIENb B IIPOCTOE MPOTPaAaMMHOE MPUIIOKEHUE UITU
CKPHUINT ISl aBTOMATU3allMU PELICHUS 3a1a49H

Brnaners:
OIIK-2.2/HB2 IIpakTHuecKUMHU HaBbIKAMH PaOOTHI C
COBpPEMEHHBIMU (hpeVMBOpPKaMU IITyOOKOTO OOy4EHUs /ISt
MOCTPOEHUS MPOTOTHUIIOB TPOTPAMMHBIX CPEICTB
OIIK-2.2/HB3 HaBblkaMu THarHOCTUKH COCTOSHUS
HelipoceT B Tporiecce O0y4eHHs U METOAaMH OOpPHOBI C
HUMU




bazosniit

MK OIIK-2.1 Pa3pabarsiBaeT OpUrHHAIBHBIC aITOPUTMBI
C MCIOJIb30BAHUEM UHTEIIEKTYaIbHBIX CUCTEM U
TEXHOJIOTUH

3HaTh:
OIIK-2.1/313 MeToab! npenBapuTeIbHOM 00pabOTKU 1
npeoOpa30BaHus JaHHBIX U UX BIUSHHE HA alTOPUTMBI
OI1IK-2.1/312 Knaccudukanuio 3a1a4 MHTEIIICKTYaIbHOTO
aHanu3a JIaHHBIX U (OpMabHBIE TIOCTAHOBKH THX 3a/1a4
YMmeTs:
OIIK-2.1/¥YM2 ®opmanu30BaTh MPUKIAAHYIO 33/1a4y U3
npodeccuoHaIbHON 00JIACTH B TEPMHUHAX
MHTEJUIEKTYaIbHOTO aHAJIN3a JaHHBIX
OIIK-2.1/YM3 [IpoekTrpoBaTh OJIOK-CXEMBI U TICEBIOKO/
OPUTHHAJIBHBIX aJITOPUTMOB, KOMOMHHPYS pa3IUuHbIC
METOJIBI JUIsl PELICHUsI HECTaHJapTHBIX 3a]a4

MK OIIK-2.2 Pa3pabarsiBaeT NporpaMMHBIE CPENICTBA C
UCIIOJIb30BAHUEM UCKYCCTBEHHBIX HEMPOHHBIX CETEU

3HaTh:!
OI1IK-2.2/3u3 TunoBble apXUTEKTypbl HEHpPOCETEH,
NpUMEHHUMBIE [T PEeLIeHN 3a]a4 KJIaCCU(PHUKALUU 1
perpeccuu B paMKax BBOJHOTIO Kypca, U KpUTEPUHU UX
BbIOOpa

OI1IK-2.2/382 OcobeHHOCTH HOATOTOBKH TaHHBIX IS
HEUPOCETEBBIX MOJIEIIEH

VMmeTs:
OIIK-2.2/YM3 UnTerpupoBarh 00y4eHHYIO HEHPOCETEBYIO
MOJIEJTb B TIPOCTOE MPOTPAMMHOE TIPIIIOKECHHUE WITH
CKPHIIT TSl aBTOMATH3aIlMN PEIICHHUS 3a1a9n
OIIK-2.2/YM2 Pa3pabarsiBaTh IPOrpaMMHBII KO IS
CO37aHUs, KOMITWJISIIUYA U 00yYEeHHsI HEHPOCETEBBIX
MOJIeJIei TOJT KOHKPETHBIN THUI JaHHBIX

[Toporossiii

MK OIIK-2.1 Pa3pabarsiBaeT OpUrHHAIBHBIE aITOPUTMBI
C MCIOJIb30BAHUEM UHTEIIEKTYaIbHBIX CUCTEM U
TEXHOJIOTUH

3HaTh:
OI1IK-2.1/313 MeToab! npenBapuUTeIbHOM 00pabOTKU U
npeoOpa30BaHys JaHHBIX U UX BIUSHHE HA alTOPUTMBI
OI1IK-2.1/312 Knaccudukanuio 3aa4 MHTEIIICKTYaIbHOTO
aHanu3a JaHHBIX U (OpMabHBIE TIOCTAHOBKH THX 3a/1a4

MK OIIK-2.2 Pa3pabatsiBacT mporpaMMHBIE CPEICTBA C
WCIIOJIB30BaHUEM HCKYCCTBEHHBIX HEHPOHHBIX CETEH

3HaTh:
OIIK-2.2/313 TunoBsie apXUTEKTyphl HEHPOCETEH,
MPUMEHUMBIE JIJIS pelIeHus 3a/1a4 Kilaccu(uKaluuu U
perpeccuu B paMmKax BBOJHOIO Kypca, U KPUTEPUU UX
BBIOOpaA
OIIK-2.2/382 OcoOeHHOCTH OATOTOBKH JAHHBIX JJIS
HEHUPOCETEBBIX MOACIIEH




3. [IIxajga oneHUBaHUSA

OrueHka

Kpurepuu onennBanus (nepeuess copmupoBanabix MIK/3YB)

OTIn4HO

OIIK-2.1 Pa3zpabarbiBacT OpUrHHAIBHBIE AITOPUTMBI C HCIIOIB30BAHUEM
MHTEIIJIEKTYaIbHBIX CUCTEM M TEXHOJIOTH
OI1K-2.1/312 Knaccudukaruio 3a1a4 HHTEIUIEKTYaJIbHOTO aHau3a JaHHBIX U
(dopmanbHBIE TOCTAHOBKU ATHUX 3a/1a4
OIIK-2.1/313 MeTtoap! npeBapuTeIbHON 00padOTKU M MPeoOpa30BaHUs JaHHBIX
U UX BIUSHHUE Ha aJITOPUTMBI
OIIK-2.1/¥YM2 ®opmanu3oBaTh NPUKIAIHYIO 33434y U3 MpodheccuoHaIbHOM
00JIaCTH B TEPMHUHAX MHTEIICKTYaJIbHOTO aHaJIN3a JTaHHBIX
OI1K-2.1/YM3 TIpoekTupoBaTh OIIOK-CXEMBI U TICEBIOKO]] OPUTHHATHHBIX
AITOPUTMOB, KOMOMHUPYSI Pa3IMYHbIC METOABI IS PEIICHHS HECTAaHAAPTHBIX
3a1a4
OIIK-2.1/HB2 MeTononoruei 5KCIepUMEHTUPOBAHNS: HABBIKOM CPAaBHEHHS
pa3paboTaHHOTO aNropuT™Ma ¢ 0A30BBIMU MOJIEIISIMU C TIOMOIIIBIO CTaTUCTHUECKUX
TECTOB U METPHUK KauecTBa
OIIK-2.1/HB3 MHCcTpyMEHTapHeM BU3YyaIU3alliy 3TAllOB PadOThI aIropuT™Ma JUIst
BepU(DUKAITUN KOPPEKTHOCTH €T0 JIOTHKH

OIIK-2.2 Pa3zpabarbIBaeT IporpaMMHBIE CPEACTBA C HCIOIb30BAHUEM
UCKYCCTBEHHBIX HEMPOHHBIX CETEU
OI1K-2.2/382 OcoOeHHOCTH MOATOTOBKH JJAHHBIX JJIsi HEHPOCETEBBIX MO
OIIK-2.2/3u3 TunoBble apXUTEKTypbl HEHPOCETEH, IPUMEHUMBIE IS PELICHUS
3aJa4 KJIacCU(PHKALIUU M PETPECCUU B paMKaX BBOJHOTO Kypca, M KpUTEPUH UX
BbIOOpa
OI1IK-2.2/¥YMm2 PazpabaTbiBaTh IpOTrpaMMHBINA KO JJIsl CO3aHUS, KOMITUIISIIMY U
00y4eHHUs1 HeMPOCETEBBIX MOJIEIEeH IO KOHKPETHBIM THUI TaHHBIX
OIIK-2.2/¥YM3 UnTerpupoBath 00y4eHHYIO0 HEHPOCETEBYIO MOZIETH B IPOCTOE
IIPOrpaMMHOE NPUIIOKEHNE WA CKPUNT JUUIs aBTOMATU3ALMN PELLEHUS 3a0a4u
OI1IK-2.2/HB2 IIpakTHuecKUMHU HaBbIKAMH PabOTHI C COBPEMEHHBIMU
¢peiiMBopKamMH IITyOOKOTO 00yUeHUs! ISl TOCTPOCHHUS IPOTOTUIIOB MTPOTPAMMHBIX
CpeACTB
OIIK-2.2/HB3 HaBbikamMu TUATHOCTUKU COCTOSTHUSI HEMPOCETH B MPOIIECCe
00y4eHus: 1 MeToAaMu 60pbOBI C HUMU

Xopouio

OIIK-2.1 PazpabaTpiBaeT OpUTrHHAIBHBIE AITOPUTMBI C UCTIOIE30BAHHEM
MHTEIJICKTYaIbHBIX CUCTEM U TEXHOJIOTHii
OIIK-2.1/382 Knaccudukanuro 3a1a4 HHTEUICKTYaIbHOTO aHAIU3a JaHHBIX U
(dbopmanbHbIE TOCTAHOBKU ATUX 3a]a4
OIIK-2.1/3813 MeToss! mpeaBapuTeIbHONW 00pa0OTKH U TIPeoOpa3oBaHusl JaHHBIX
U UX BJIMSIHHE Ha aITOPUTMbI
OIIK-2.1/YM2 ®opmanu3oBaTh NPUKIAIHYIO 3a7a4y U3 IpodhecCuoHaIbHON
o0acTy B TepMUHAX UHTEIUIEKTYaJIbHOTO aHAIHM3a TaHHBIX
OIIK-2.1/YMm3 TlpoekTrpoBaTh OJ0K-CXEMBI M TICEBAOKOI OPUTMHAITBHBIX
aJTOPUTMOB, KOMOMHUPYSI pa3TUYHBIE METO/IbI JIJIsl pEIICHHS HECTaHJapTHBIX
3aja4




OIIK-2.2 Pa3zpabarbIBaeT IporpaMMHBIE CPEACTBA C UCIOIb30BAHUEM
UCKYCCTBEHHBIX HEMPOHHBIX CETEU
OI1K-2.2/312 OcoOeHHOCTH MOATOTOBKH JTAHHBIX JJIsl HEHPOCETEBBIX MOJIeNIeH
OIIK-2.2/313 TunoBble apXUTEKTypbl HEHPOCETEH, IPUMEHUMBIE ISl PELICHUS
3aJa4 KJIacCU(HKALUU M PETPECCUU B paMKaX BBOJHOTO Kypca, M KpUTEPUH UX
BbIOOpa
OI1IK-2.2/¥YMm2 PazpabatbiBaTh IpOTrpaMMHBINA KO IJIsl CO3JaHUS, KOMITUIISILIMU U
00yueHUs] HeMPOCETEBBIX MOl 10l KOHKPETHBIN THIT JAaHHBIX
OIIK-2.2/¥YM3 UnTerpupoBath 00y4eHHYIO0 HEHPOCETEBYIO MOZIETH B IPOCTOE
IPOrpaMMHOE NMPUIIOKEHNE WM CKPUNT JUJIs aBTOMATU3ALUN PELLEHUS 3a0a4ul

VYnosnerBopure
JIBHO

OIIK-2.1 Pa3zpabarbiBacT OpUrHHAIBHBIE AITOPUTMBI C HCIIOIB30BAHUEM
MHTEIJIEKTYaIbHBIX CUCTEM M TEXHOJIOTHM
OI1K-2.1/312 Knaccudukaruio 3a/1a4 HHTEUIEKTYaJIbHOTO aHau3a TaHHBIX U
(dopmanbHBIE TOCTAHOBKU ATHUX 3a/1a4
OIIK-2.1/313 MeToap! npeBapuTeIbHON 00padOTKU M MPeoOpa30BaHUs JaHHBIX
Y UX BIIUSIHUE HA aJITOPUTMBI

OIIK-2.2 Pa3zpabaTpiBaeT MporpaMMHBIE CPEJICTBA C UCIIOJIb30BAaHUEM
HMCKYCCTBEHHBIX HEUPOHHBIX CETEH
OIIK-2.2/382 OcoO6eHHOCTH MOATOTOBKH JaHHBIX JJISI HEUPOCETEBBIX MOJIEICH
OIIK-2.2/363 TunoBsie apXUTEKTypbl HEHPOCETEH, MPUMEHUMBIE JJI PEIICHUS
3a]a4y KJacCU(PHUKAIMN U PETPECCUU B paMKax BBOJHOTO Kypca, U KPUTEPUHU HX
BBIOOpa

Heynosne-
TBOPUTCIILHO

Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTATOYHOM YPOBHE

4. KoHTpobHBIC MEPONIPUATHSA MO TUCHHUIINHE

Bun xonTpoms

®opma koHTpoIIst/ OLIEHOUHOE CPEICTBO

Texywmuii koHTpons | TectupoBanue

[TpomexxyTounas DK3aMeH
arrecrauus
Bua xonTposi/ ucnosib3yeMble
Ne HanveHoBanue pasieia KonTpoaupyem OLICHOYHBIE MAaTepHaJIbI
n/n bl¢ I/II[K - IIpomMesxkyT.
TEKyHlI/[l/I aTTrecTamus
1 |OcHoBHBIE IPOOITEMBI OIIK-2.1 TectupoBanue OK3amMeH
MMOCTPOEHUS CUCTEM OIIK-2.2
2 |IIpenBaputensHast 06paboTKa OIIK-2.1 TectupoBanue OK3amMeH
nanabIX. Knaccudukanus OIIK-2.2
3 |Perpeccus. Accouunanus, OIIK-2.1 TectupoBanue OK3amMeH
rnocieaoBareinbHas accoumanus, |OIIK-2.2
QHOMAJIUU U BU3YyaJU3aLIMs
4  |BpicOKONpOM3BOAUTENBHAS OIIK-2.1 TecTtupoBaHue DK3aMeH
00paboTKa TaHHBIX OIIK-2.2

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.: IK3amen, 2 cemecmp.

DK3aMeH OLIEHUBAETCS [0 MMATHOAIIHFHON HIKAJIE:

- 3aYTEHO C OLEHKOW «OTJIMYHO» BBICTABISETCS, €CIM OOydYaromuiics HuMeeT DIyOoKue,
HCYEPIIBIBAIOIINE 3HAHUS B O00bEME OCBOCHHOW INMPOTPaMMBI; 3HAHHE OCHOBHOW (00s3aTelbHON)
JUTEpaTypbl; JaeT MpaBUJIbHBIE M YBEPEHHBIE OTBETHI, CBUJIETEILCTBYIOIINE O HAJIWYUHM TBEPABIX
3HAHUW U HaBBIKOB B HCIOJIb30BAaHMHM TEXHUYECKUX CPEACTB; IMOJHOE, YETKOe, I'PaMOTHOE U
JIOTUYECKH CTpPOHHOE U3JIOKEHHE MaTepuajna; JEMOHCTPUpPYEeT CBOOOAHOE MpPHUMEHEHHE
TEOPETUUYECKUX 3HAHUM MPHU aHAN3€ MPAKTHUECKUX BOMPOCOB;

- 3aYTEHO C OIICHKOM «XOpOIIO» BBICTABISAETCA OOydaroleMycsl B Cllydae COOTIONEHUS TeX XKe
TpeOOBaHUM, HO HAJMYMUU B OTBETE OOYYaIOLIErocs MO HEKOTOPHIM MEPEUUCICHHBIM MOKa3aTelsiM
HEJOCTAaTKOB NPUHLHUIHUATBHOTO XapaKTepa, 4YTO BbI3BIBACT 3aMEYaHHMsI WJIM IONPaBKU
MIpero/1aBaTeis;

- 3a4TEHO C OLICHKOH «yIOBJIETBOPUTEIHLHO» BBICTABISETCS 00ydaromeMycs B ciiydae COOMIOAeHUS
TeX e TpeOOBaHUM, HO B ClIydyae HaJWYMsl B OTBETE OIIMOOK, HEOOXOJUMOCTH CYIIECTBEHHOM
MOMOIIM B BHJIE TIONIPABOK M HaBOJSAIIUX BOIPOCOB MPEIoaBaTes;

- HE 3a4TEHO («HE YIOBJIETBOPHUTEIBHO») — OOYJAIOIIUICS HE CMOT OTBETUTH Ha 2/3 BOIPOCOB; HE
CIPaBWJICS C MPAKTUYECKUM 3aJaHUEM WIIH BBIITOIHEHO MeHee 50 % MpakTU4eCKUX 3aJaHuu.

6. OneHo4YHbIC MaTepHAJIbl TEKYLET0 KOHTPOJIS

Pazoen 1. Ocnoguvie npoodiIemovt ROCMPOEHUA CUCHEM
Koumponupyemvie M/[K: OIIK-2.1 OIIK-2.2

Tema 1.1. OcHnogHbie npodiembl NOCMPOeHUst cucmem
dopma KOHTPOJIs/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. Yro siBrsieTCss OCHOBHOM II€NIbI0 MHTEIUIEKTYallbHOTO aHanmu3a AaHHbiX (Data Mining)?
1. [Ipocras koHCcTaTaIus (HaKToB, MPOU3OMICAIINX B MPOILIOM
2. XpaHeHnue 00JIbIINX 00HEMOB HHGOPMAIIMH B CTPYKTYPUPOBAHHOM BHJIC
3. BhIsiBJIEHHE CKPBITHIX 3aKOHOMEPHOCTEW M B3AMMOCBSI3€H I MPOTHO3UPOBAHUS
4. 3ameHa dKCIEePTOB-aHAIUTUKOB HCKYCCTBEHHBIM UHTEIIIEKTOM
2. Kakoli U3 mepeuncieHHbIX METOJOB OTHOCHTCS K oOydeHHio 0e3 yuutens (unsupervised
learning)?
1. PerpeccroHHbIN aHAIN3
2. Knacrepuzanust
3. Kimaccudukanust METOI0M OTIOPHBIX BEKTOPOB
4. ITporHo3upoBaHHE BPEMEHHBIX PSII0OB

3. 3agaua oOHapykeHus anomanuii (outlier detection) HanpaBiieHa Ha:



. [Tonck 4acTo MOBTOPSFIOIIMXCS MOCIEIOBATEILHOCTEH COOBITHI

. BrisiBIIeHHE 00BEKTOB, KOTOPBIC CYIIECTBEHHO OTIMYAIOTCS OT OCHOBHOM MacChl JJAHHBIX
. CHIKeHHe pa3MEepHOCTH MPU3HAKOBOTO TPOCTPAHCTBA

. ABTOMaTHYECKYI0 OYMCTKY JaHHBIX OT IIPOITYCKOB

W N =

4. Yto u3 nepeunciennoro HE siBnsieTcst sTarom npeasapuTenbHOM 00pabOTKN JaHHBIX ?
. OuncTKa JaHHBIX OT IIYMOB
. Tpancdopmarus 1 HopMaIU3aIus JaHHBIX
. IlocTpoeHne HENPOCETEBOU MOZEIIH
. OOpaboTKa MPOIyIIEHHBIX 3HAYCHUH

AW N —

5. 3amaua «Accoumanys» B MHTEJUIEKTYaIbHOM aHAJIN3€E JaHHbBIX [10Ipa3yMeBacT:

. O0beTMHEeHNE HECKOIBKHUX Ta0NIUIl 0a3 TaHHBIX B OHY

. [Touck yacto BcTpeyaromuxcs HAOOPOB OOBEKTOB HIIM MTPABUII «ECIIH-TOY
. [locTpoenue nuHuM TpeHaa

. Pactipenienenue naHHBIX IO HECKOIBKUM CEpBEpaM

W N =

6. Kakoli TpeH]1 pa3BUTHS XapaKTEPEH /I COBPEMEHHBIX CUCTEM aHaJu3a JaHHBIX?
. OTKa3 oT BU3yaJlu3aliu pe3yibTaToB
. Ilepexox oT GONBIINX JaHHBIX K MaJIbIM BBIOOpPKaM
. MaTerpanus MeTo10B MaliiHHOTO 00y4YeHUs M BBICOKOITPOU3BOAUTEIBHBIX BRIYUCICHUN
. Ucnonp30BaHue TOIBKO CTaTUCTHUECKUX MeTOoa0B XIX Beka

AW N —

7. Kakas nporpammuas cpena HAMBOJIEE nonynspHa mjig 3agad NpOTOTUIIMPOBAHUS U
MHTEJUIEKTYaJIbHOTO aHAJIM3a JaHHBIX Onaronaps 6orarctBy Oubmunotek (Scikit-learn, Pandas)?
1. Microsoft Excel
2. Python
3. Adobe Photoshop
4. AutoCAD

Paszoen 2. Ilpedsapumenvnan oopadomka oannvix. Knaccuguxauus
Koumponupyemwvie U/IK: OIIK-2.1 OIIK-2.2

Tema 2.1. Ilpedsapumenvrasn oopabomka oannwix. Knaccuguxayus
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:

1. JIsg yero ucnosib3yeTcs HopMaau3aius JaHHbIX ?

. Jlnst ynaneHust Bcex YMCIIOBBIX 3HAUCHHUH 13 Habopa TaHHBIX

. Jlns mpuBeieHust MPU3HAKOB K eIMHOMY MaciITaly (Hampumep, ot 0 10 1)
. Jlns yBenu4yeHus: KOIMYecTBa MPU3HAKOB

. Jlns mpeoOpazoBaHus TEKCTa B U300paKEHHUS

AW N —

2. Yrto TaKkoe «pemyKius IpU3HAKOBOTO MPOCTPAHCTBAY 0e3 TpaHchopmanmu?
. Co3nanne HOBBIX MPU3HAKOB Ha OCHOBE cymiecTByromux (PCA)
. OT60p Hanbonee NHPOPMATHBHBIX CYIIECTBYIOIINX MTPU3HAKOB
. YBenMueHNe pa3MEepHOCTH JTaHHBIX
. ABTOMaTHUECKas TeHepaIsi CHHTETUICCKHIX JTaHHBIX

W N =

3. Kaxkoii anroputm KiaccuuKai OTHOCUTCS K HeapaMeTpUIeCKuM?
. JInunennas perpeccust
. Meton k-6nmxaitmux coceneit (k-NN)
. HauBHbI#1 GailecOBCKUl KTacCU(PHUKATOP C U3BECTHBIM pacIpeeIeHHEM
. JIMHEHBIN TUCKPUMUHAHTHBIA aHAJIU3

AW N —

4. OcHoBHas Hzes MeToAa ONOPHBIX BEKTOPOB (SVM) 3akitouaercs B:

. [TocTpoeHNN HECKOJIBKUX JIEPEBHEB PEIICHUN U UX YCPEAHCHUHU

. [TocTpoeHNY THUMEPIITIOCKOCTH, MAKCUMHU3HUPYIOIIEH 3a30p (OTCTYI) MEXTy KiaccaMu
. MUHUMH3AIIMY CPETHEKBAPATUYHON OMTMOKH Ha 00y4JaroIieil BLIOOpKE

. UTeparuBHOM yTOYHEHHH BECOB HEHPOHOB

W N =



5. Yto sBIIsieTCs pe3ynbTaToM padoThI AepeBa peleH i 11 3a1a41 KiaccuuKaum?

1. YpaBHeHHE NPSAMON JTUHUU
2. Uepapxudeckas CTpyKTypa IpaBui (Y376l U JTUCThS)
3. Marpuna koBapuauu
4. HaGop neHTpouI0B KIaCTEPOB
6. B dyem 3akirogaeTcst omacHOCTh nepeodydeHus (overfitting) nepesa pemenuii?
. JlepeBo CIUIIKOM TUIOXO KIaCCU(PUIHUPYET OOBEKTHI
. JlepeBo TpebyeT CIUIIKOM MHOTO MaMSTH JJI XpaHEHUs
. JlepeBo CIUIIKOM TOYHO 3allOMUHAET ITyM B 00yUaroNuX JaHHBIX U TUI0X0 0000IIaeT HOBBIE
. [lepeBo cTpoUTCS CIUIIKOM 10O

AW N —

7. IIpu HETPaH3UTUBHON PEIYKIIMU MTPU3HAKOBOTO MPOCTPAHCTBA OIIEHKAa HH(POPMATUBHOCTH
MPU3HAKA TPOU3BOAUTCS:
1. C yueTom Bcex BO3MOKHBIX KOMOWHAIMI TPU3HAKOB
2. He3aBUCHMO OT JIpyTUX MPHU3HAKOB
3. Tonbko /U1 OMHAPHBIX PU3HAKOB
4. IMocne nmpeoOpa3oBaHUs MPU3HAKOB B IMIABHBIC KOMITOHEHTHI
8. Kakoii kpurepuii yaiie BCEro HCIOJIB3YeTCs JUIs OLIEHKU KadecTBa pasZeficHHs B y3Jax
JiepeBa peleHui?
1. CpennexBaaparnunas omuoka (MSE)
. Koappumment nerepmunanmm (R?)
. DHTponHs WK UHAEKC J[KUHK
. F-mepa

W N

9. Kontponupyemas kinaccupuKanus 03Ha4aeT, uTo:

. [Ipouiecc oOyyeHMsI KOHTPOIUPYETCS aAMUHUCTPATOPOM 0a3bl TaHHBIX

. [ o0yueHust MOAENU UCTIONb3YIOTCS pa3MeueHHbIe JaHHbIE (M3BECTHBI TPaBUIIbHBIE OTBETHI)
. Mozenb paboTaeT TOIBKO C YUCIOBBIMH JIaHHBIMU

. AJITOPUTM CaMOCTOSITENILHO pa30MBaeT JaHHbIEC Ha KI1acTephl

AW N~

10. Kakas onepanust HE oTHOCHTCS K TpeaBapuTeIbHON 00pabOTKe TaHHBIX ?
. Ynanenue AyOaMKaTOB 3amucei
. 3aMeHa MPOIYIIEHHbIX 3HAYEHNUN CPETHUM WM MOAON
. @unbrpanus BEIOPOCOB (aHOMAIINIA)
. Hactpoiika runeprnapaMeTpoB HEHPOHHOU CETH

AW N —

Pa3zoen 3. Pecpeccun. Accoyuanus, nocnedosamenbHas accoyuayus, AHOMAauu u euU3yaiu3auus
Koumponupyemwvie U/IK: OIIK-2.1 OIIK-2.2

Tema 3.1. Peepeccus. Accoyuayus, nocieoosamenvHas Accoyuayus, AHOMAIUU U 6U3yaau3ayusl
®dopMa KOHTPOJISI/OIICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. OcHOBHas 1EIb PErPECCUOHHOTO aHAJIN3A:

1. Pa3nenenue qaHHbIX Ha IPYyMIbI 10 cX0xkecTH OCHOBHAS 1I€JIb PETPECCUOHHOTO aHAIN3a!
2. Ilouck npasun "ecau-1o"
3. MogaenupoBaHue 3aBUCUMOCTH MEXKIY 3aBUCUMOW INEPEMEHHOM U OJHOM WM HECKOJIbKHUMH
HE3aBUCUMBIMHU IIEPEMEHHBIMU
4. Busyanu3zanusi MHOTOMEPHBIX JaHHBIX HA IJIOCKOCTH
2. Kaxoil anroputM OTHOCUTCS K IOMCKY aCCOLIMATUBHBIX MPABUI?

1. Meton onopHBIX BEKTOPOB (SVM)
2. Apriori
3. K-means
4. I'pagueHTHBIN OyCTHHT
3. Anroputm GSP (Generalized Sequential Patterns) ncronb3yercs st pemieHust 3a1a4u:
1. Knaccugukanum TeKCToB



[\

. [Toucka nmocnenoBarenbHBIX (sequential) accormanmii
. lerexunn aHoManuii B peaibHOM BPEMEHU
. [TocTpoenus perpecCuOHHBIX KPUBBIX

W

4. Ionsitue «Ilopaepxka» (support) B anroput™e Apriori Juig npaBuia X — Y O3Ha4aer:

1. JlocTOBEpHOCTH MTpaBHIIa

2. Jlomro TpaH3akuid, coaepKaimx OqHOBpEMEHHO X U Y
3. KonmnuecTBo TpaH3akiuii B 6a3e JaHHBIX

4. BeposTHOCTB TOTO, 4TO Y HE BCTpeTutcs 6e3 X

5. Meron Buzyammzaruu t-SNE (t-distributed Stochastic Neighbor Embedding) uamie Bcero
UCIIONIB3YETCS JUIS:
1. OToOpakeHust TUHUN PETPECCHH
. Busyanuzanuu MHOrOMEpHBIX JaHHBIX Ha JIBYMEPHOM MJIOCKOCTH
. [TocTpoeHus nepeBbEB peLICHUI
. OTobpaxkeHus rpadoB aCCOMMATUBHBIX MPABHUIT

W N

6. Uto sBNIsieTCS MPUMEPOM aHOMAJIMH B JAHHBIX O TeMIlepaType OOJbHBIX B CTallOHape?
. 3Hauenue Temnepatypsl 36.6°C y OONBIIMHCTBA MAITUEHTOB
. 3HaueHue temreparypsl 42.5°C y BpI310paBIMBAIOLIETO MALUEHTA
. MOHOTOHHBIN psiJ| TEMIIEPATYP B TEYEHUE CYTOK
. 3anmch 0 TeMIiepaType B TEKCTOBOM I10Ji€ "KOMMEeHTapHit"

AW N —

7. OCHOBHOE OTJINYME PETPECCUH OT KilacCU(UKaLUK:
1. B perpeccun HCoJIb3yeTCsi MEHBIIE JaHHBIX
2. Perpeccust paboTaeT TOJBKO C TEKCTOM
3. B perpeccun npeacka3biBaeTCsl HENPEPHIBHOE YUCIOBOE 3HAUYEHUE, a B Kilaccu(PUKaluu — MeTKa
KJjlacca
4. Perpeccust — 3T0 MeTO O0yUeHHUs 0€3 yUHUTEIA, a KIacCU(PUKAIUA — C YIUTEIIeM
8. Kakas 6ubiamoTreka yale BCEero UCIONIb3yeTCsl 71l BU3yaau3aluy TaHHbIX B Python?
1. NumPy
2. Matplotlib
3. Scikit-learn
4. TensorFlow

Pas3zoen 4. Bvicokonpou3eooumenvnas 00padoomka 0aHHbIX
Koumponupyemwvie U/IK: OIIK-2.1 OIIK-2.2

Tema 4.1. Bvicokonpouzeooumenvras 00pabomka OaHHbIX
®dopMa KOHTPOJISI/OTICHOYHOE CPeACTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. Uto Takoe SMP-cucrema (Symmetric Multiprocessing)?

. Cuctema ¢ aCHMMETPUYHBIM JOCTYIIOM K )KECTKOMY JTHUCKY

. MHorompoueccopHas cuctema ¢ o011ei maMsAThIo, I7Ie BCE MPOIeCCOPhl PAaBHOIPABHEI
. Kimacrep cnabocBs3aHHBIX KOMIIBIOTEPOB O€3 00111el mamsTu

. Cuctema a5 mocieoBaTeaIbHON 00pabOTKH TaHHBIX

AW N —

2. Paciu¢poska adb6peBuarypst MPMD (Multiple Program Multiple Data):

. Onna mporpaMmMa paboTaeT ¢ HECKOIbKUMHU TOTOKAMH JaHHBIX
. Heckomnpko pazmuyHbIX TporpamMm napajuieIbHO 00padaThIBalOT CBOM HAOOPHI TaHHBIX
. OnHa mporpaMMa KOMUpyeTcsl Ha HECKOJIBKO MAIlIUH C OIHUMU JaHHBIMU
. [Torox xOMaHA IKpe, YeM MOTOK JaHHBIX
3. Monens SPMD (Single Program Multiple Data) npennonaraet, 4ro:
. KaxxpIit mporieccop BBIMOIHSAET CBOO YHUKATBHYIO MPOTPaMMy
. Bce mporieccopbl BBITIONHSIOT OJHY U TY K€ MPOrpaMMYy, HO Ha Pa3HbIX JaHHBIX
. JlaHHBIE XpaHATCS B OTHOM 3K3EMIUISIPE U KOMUPYIOTCS TI0 3alpocy
. [Iporpamma nuiiercs TOJIBKO Ha sI3bIKe Java

W N =

AW N —



4. Kako#t ppeiiMBOpK Hallie BCEro UCHOIB3YETCs Il paclpeieIeHHOM 00paboTKu OOIbIINX
JTaHHBIX B Monenn MapReduce?
1. Apache Hadoop
2. Microsoft Word
3. Adobe Premiere
4. MySQL (B 0IMHOYHOM PEKUME)
5. Uro mo3BonsieT o0OecrednTh MacImTabupOBaHHWE BBIYMCICHUN TPHU HHTEIUICKTYyaJbHOM
aHaym3e OOJNBIINX JAHHBIX?
1. Mcionb30BaHMe TOIBKO OJHOTO MOIIIHOTO CYIIEPKOMITBIOTEpA
2. [IpumeHeHne napaljieIbHbIX aJITOPUTMOB U pacpeeieHHbIX (aillIoOBBIX CUCTEM
3. 3ampeT Ha UCTIOIB30BaHUE OOTAYHBIX TEXHOJIOTHI
4. XpaHeHHE BCEX JIaHHBIX B OMIEPATUBHOMN MaMSTH OIHOTO cepBepa

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUM

2 cemecmp, IK3amen
Koumponupyemvie M/IK: OIIK-2.1 OIIK-2.2
Bonpocsl/3ananus:

1. JlaiiTe ompeneneHHe MHTEIIEKTyaJlbHOTO aHanu3a aAaHHbIX (Data Mining). OObsicHuTe,
9YeM BBI3BaH POCT aKTYaJIbHOCTH 3TOH IUCIMILIMHBI B IMOCIEAHNUE AecaTuieTus. Kakue TeHmeHmn
Pa3BUTHSI CUCTEM aHAIIN3a JTaHHBIX HAOIIOMAIOTCS CerOIHs?

2. Ilepeuncnure M KpaTKO OXapakTepU3yWTE OCHOBHBIE 3aJlayH, peEIIaeMble METOAaMHU
MHTEJJIEKTYaJbHOrO  aHanu3a (kiaccuukauus, perpeccusi, KiacTepusalus, accoluaius,
oOHapyxeHue anomanuii). [IpuBeauTe MpUMEphl MPAKTUYECKUX CUTYAIMH [T KaXI0W 3a/1a49H.

3. OnumuTe TUIOBOM MPOIECC MPOBENCHUS aHaIW3a JaHHBIX (HAIPUMEpP, METOMOJIOTHS
CRISP-DM). Kakue stambl BxomaT B 3ToT mnporecc? KakoBa posb mpenBapuTenbHOM 00pabOTKH
TAHHBIX ?

4. Kakume mpoOmemMbl KadyecTBa MaHHBIX (MPOMYCKH, IIIyM, BBIOPOCHI, JTyOJHKATHI)
BCTpeYaroTCss Ha mpaktuke? ONUIINTE METONbl WX OOHApy)KeHHWs M YCTpaHEHUs (OYHCTKa,
TpaHchopmarys, HopMaau3aIus, TUCKPETH3AIN).

5. B yeM npuHIMNHMAIbHOE pa3IUyue MEXAy OOydeHHEeM C yuyuTeleM U 0e3 yuurTens?
[IpuBenuTe mpuMepsl alropuTMOB JUIs Kakaoro noaxona. Koraa nenecooOpa3HO NPUMEHSATH TOT
WU MTHOM THIT OOy4YeHUS?

6. Uto Takoe «mpoxisiTie pasMepHOCTH»? OOBICHUTE Pa3HUIY MEXIY OTOOPOM MPHU3HAKOB
(feature selection) u BbIACIeHHEM mpu3HakoB (feature extraction). OnumMTe METOA TIIABHBIX
komroHeHT (PCA) kak nmpuMep BbIICTICHUS TPU3HAKOB.

7. OnummuTe AJITOPUTM MOCTPOCHUS JIepeBa PEeIICHHH 11 Kinaccudukanun. Kakue kpurepun
(oHTpOTNUSA, WHIEKC JPKWHU) HCIONB3YIOTCSA Uil BbIOOpa paszOuenHusa? Kak WHTEpnpeTHpoBarh
MOJY4YEHHOE IEPEeBO?

8. laitite ompenenenusi nepeodydeHus: (overfitting) u HemooOyuenust (underfitting). Kakue
METONbI TIO3BOJISIIOT TPENOTBPATUTh MEpeoOydeHHe B JEPEBbAX PEUICHUH (CTPUKKA, OTpaHUYCHUE
IyOWHBI) U B HEMPOHHBIX ceTsx (perymnspusanus, dropout, early stopping)?



9. OOBsICHUTE OCHOBHYIO HJICI0 METOJ]a OIIOPHBIX BEKTOPOB IS 33/1a4u Kiaccupukanuu. Yto
Takoe MakcuMu3auus 3azopa? 3auem ucrnoib3yrorcs sapa (kernel functions) m kakue BUIBI saep
CYILIECTBYIOT?

10. OnummuTe CTPYKTYPYy MHOTOCIOMHOTO mNepcenTpoHa (BXOAHOM, CKPBITHIE, BBIXOAHOU
cion). Kakum o0pazoM MpOUCXONUT OOydeHHE TaKOW CETH C IMOMOIIBI0 aJIropuT™Ma OOpPaTHOTO
pacrpocTpaHeHus OMIUOKU?

11. Ilepeuncnure OCHOBHBIE METPUKHU JJIsl OLCHKHM KauecTBa MOJEJCH KIacCU(pHKALUK:
accuracy, precision, recall, F-mepa, ROC-AUC. O0bsicHUTE, B KaKUX CHUTyallUAX Kaxkaas U3 HUX
HaunOonee nHpopmaruBHa. YTo Takoe MaTpuia omuobok (confusion matrix)?

12. Yro Takoe perpeccusi? Uem oHa oTinuuaeTcs oT Kinaccupukanmuu? ONUIINTE OCHOBHBIC
3Tarbl PErpecCHOHHOTO aHAJIN3a: BEIOOP MOJIENH, OLIEHKA ITapaMeTpOB, MMPOBEPKa aJeKBATHOCTH.

13. Kakue MeTpUKH HCHOJB3YIOTCA Uil OLICHKHM TOYHOCTH PErpeCCMOHHBIX MOAENEH?
[TosicauTe cmbicn cpenHekBaaparnaHoi ommOku (MSE), cpenneit abcomornoit ommbku (MAE) u
ko3¢ dunrenTa nerepmuHauu R2,

14. KpaTko oxapakTepu3yiTe JUHEHHYI0, TTOJIMHOMUAILHYIO0, TpeOHEBYIO (ridge) perpeccuto
u LASSO. B kakux ciaydasx OpUMEHSIOTCS peryJIsspu30BaHHbIE BEPCUU perpeccun’?

15. JlaiiTe ompeneiaeHHe acCOLMATUBHBIM IpaBWiIaM. [7ie OHM NpPUMEHSIIOTCS (PBIHOYHAS
KOp3MHa, pekoMeHaarenbHble cuctembl)? TloscHuTe MOHATUS TOAACPKKH (Support), JOCTOBEPHOCTH
(confidence) u nmudra (lift).

16. Onumure NpUHOMIT pabOTHl anroputMa Apriori A7 MOMCKA YacTO BCTPEYAIOIIUXCS
HabopoB. B yem 3akiroyaercs CBOMCTBO aHTU-MOHOTOHHOCTH (Apriori property) W Kak OHO
UCTIONB3YeTCs U1l COKpaleHus nepedopa?

17. Yto moOHMMAIOT TOA TMOCIEIOBaTeIbHBIMU TarTepHamu (sequential patterns)? Yem
anroput™  GSP  ommmuaercss ot Apriori? IlpuBenute mnpumep 3anaud, TpeOyromeid mNoucka
[IOCJIEI0BATENBLHOCTEM.

18. Kakue Tumbl aHOMaIUl (TOYEUHBIE, KOHTEKCTYaJIbHbIC, KOJUIEKTUBHBIE) CYIIECTBYIOT?
Onumure 0CHOBHBIE MMOAXOABI K 00HAPYKEHUIO BEIOPOCOB: CTATUCTHYECKHUE, HA OCHOBE PACCTOSIHHSI,
METO/Ibl MAIIMHHOTO 00y4deHus (ogHOoKIaccoBass SVM, u30mupyronuii iec).

19. KakoBa ponb BU3yanu3aluu B mporecce aHanuza? Kakue MeTonbsl MCHOIB3YHOTCS IS
BHU3yaJIM3allul MHOTOMEpHbIX AaHHbIX (t-SNE, mapasienbHble KOOpAMHATBHL, MATPHUIBl JHArpaMM
paccessHus)? /151 uero Hy>)kHa BU3yaIu3alysl POMEKYTOUHBIX PE3YJIbTATOB?

20. Tlouemy pansi aHanu3a OOJBIIMX JAHHBIX HEOOXOOUMBI BBICOKOIPOU3BOAUTEIILHBIC
BbIuuciIeHUs1? ONMUIINTE OCHOBHBIE MPUHIUIIBI OPraHU3aIMK NapajlieIbHOW 00padOTKU JaHHBIX.

21. UYto Takoe CHMMETPHYHBIE MYJIbTUIpOIecCOpHbIe cucTeMbl (SMP)? KakoBel ux
MpPEeUMYIIECTBA U OTPAaHUUEHUS IIPU PEILICHUH 3aa4 aHalu3a JaHHbIX?

22. O6bsacHuTe paznuuus Mexay moaensmu MPMD (Multiple Program Multiple Data) u
SPMD (Single Program Multiple Data). [IpuBenute nmpumMepsl, Korna Kaxkaast U3 HuX 3QpQeKTuBHa.



23. Kakue mnporpamMMmHblE CpPEACTBA HCHOJIB3YIOTCS Ul MHTEIJIEKTYaJlbHOIO aHalu3a
nanabix? Onummre 3kocuctemy Python (Pandas, Scikit-learn, TensorFlow, PyTorch). Jlns uero
npumenstotcs miardopmsl Apache Hadoop u Apache Spark?

24. CpaBHMUTE JEpEBbsl PEUICHMM, METOI OIOPHBIX BEKTOPOB M HEWPOHHBIE CETH IO
CIICAYIOIIUM KPHUTEPHSIM: HHTEPIPETUPYEMOCTh, TPeOOBaHUS K OObEMY NaHHBIX, CKIOHHOCTh K
nepeoOydeHnI0, BBIYUCIUTEIbHAS CIOKHOCTh. B KakuX citydasx Kakoi METOJ MPEAOYTHTEICH?

25. Kak ouieHUBaTh Ka4eCTBO MOJIEINIU, €CIH KJIAcChl B IaHHBIX CHJIBHO HecOaJaHCUPOBAHBI?
Kakue merpuku (PR-AUC, F-mepa) u nmonxozasl (B3BemmBaHue kiaccoB, ayrmenranus, SMOTE)
UCTIONB3YIOTCS I paboThI ¢ tucbamancom?

26. Omnumure TMpolecc NOATOTOBKM JaHHBIX Ieped  mojadyed B HEUPOCETh:
HOpMaJTU3alysl/CTaHAapTH3alks, KOIMPOBaHHE KaTeropuajbHBIX MNpu3HakoB (one-hot encoding),
pa3buenue Ha 00y4arollyto, BAIMAALMOHHYIO U TECTOBYIO BEIOOPKHU.

27. Yro takoe aHcamOnupoBanue mozeneit? IloscHure nmpuHIMNIBI O3TTHHra (Ha MpHMEpe
cilyyaifHoro jieca) u OycTuHra (Ha mpuMmepe rpaJueHTHoro OycTuHra). B uem mx mpeumymiectsa
nepes OAMHOYHBIMU MOAEIAMU?

28. Kakue mnpobrembl BO3HUKAIOT Tpu aHanuize Oonbimmx naHHeix (Big Data)? Kax
BBICOKOTIPOM3BOIMTENbHBIE BBHIYHCICHUS U pacnpeneneHnbie cuctembl (Hadoop, Spark) momoraror
UX pemars?

29. BeiGepute onHYy H3 TpeAMETHBIX obOnactedl ((pUHAHCH, MEIUIMHA, MAapKETHHT,
MPOM3BOJICTBO) U ONHUIINTE, KAKUE 3a/1a4l MHTEJUICKTYaJIbHOTO aHalu3a JaHHBIX TaM BOCTPEOOBaHHI.
[TpuBeauTe mpuMep KOHKPETHOTO IPUMEHEHUSI.

30. KakoBbl COBpeMEHHBIC TEHACHIMHM B OOJIACTH HMHTEIEKTYyallbHOTO aHAIHW3a JaHHBIX?
Kakyto ponp wurpator rimybokoe oOyuenue (deep learning) u aBTOMATH3UPOBAHHOE MANTMHHOE
oOyuenue (AutoML)? Kakue HOBBIE BBI3OBHI CTOSIT MEPE CIEIHAIUCTAMU?
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