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1. ITACITIOPT ®OHJIA ONEHOYHbIX CPEJACTB

1.1. Ob6sacTh NPpUMEHEHUA

®onpa oneHouHblx cpeAcTB (POC) — HeoThemyeMas dYacTh pabouei
IpOrpaMMBbl TUCIUIUIMHBI (MOyJis1) HTemIeKTyanbHbple CUCTEMBI U PEAHA3HAUYCH
JUI KOHTPOJISL M OLIEHKH 00pa30BaTENbHBIX JOCTHKEHUH CTYJIEHTOB, OCBOMBIINX
IpOrpamMMmy JUCUUIUIUHBL (MOIYJIS).

1.2. Ilenu u 3agaum (pOHIA OLIEHOYHBIX CPEACTB

Henp ®OC — ycTaHOBUTH COOTBETCTBHE YPOBHS MOJATOTOBKH 00YUaroIIerocs
tpeboBanusmM DI'OC BO OGakamaBpuar / choenmuajauTeT / Marucrparypa Mo
HarpaBJICHUIO IMOJITOTOBKU 44.04.01 [lemarornueckoe obpa3oBaHue,
YTBEPXKJIEHHOTO TpHKa3oM MuHucTepcTBa oOpa3oBaHuss M Hayku Poccuiickoii
®deneparuu ot 22 ¢geBpanst 2018 . Ne 126 (¢ u3BMEHEHUSIMU U JOTIOTHEHUSIMU ).

1.3. Ilepeuyenb kommeTeHuHi, GopMHPyeMbIX B Ipolecce OCBOCHUSA
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMBbl
[Ipouecc ocBOEHUsT AUCIUIUIMHBI HAITPaBJIeH Ha OPMUPOBAHUE CIIETYIOLIUX

KOMH@TGHHI/Iﬁ N HHAUKATOPOB UX JOCTHUIKCHHA:

Koa no ®I'oC BO | NHauKaTop 10CTHKEHUS
YHuBepcalbHbIE

OO6uienpodeccuoHaIbHBIC

ITpodheccrnonanpHbIC

[IK-1.1. 3naer npuHUIUIIBI GOPMHUPOBAHUS
00pa30BaTeNIbHON Cpefibl, €€ KOMIIOHEHTHI U
WX IUJAKTHYECKUE BOZMOKHOCTH; TIPUHITHITEI
U MO/IXO/Ibl K OPTaHU3aIUH [TPEIMETHOM
Cpelibl 001IECTBOBEAUECKOTO 00pa30BaHMsl B
koHTekcTe OOIT

[IK-1.2. Ymeer ¢popmupoBath
00pa30oBaTeNbHYIO Cpely, UCIOJIb30BaTh €€
BO3MOXXHOCTH JUIsI 00€CTICYeHHS KayecTBa
o0Opa3oBaHus

[IK-1.3. Brageet yMeHUSAMH 110
IPOEKTHUPOBAHUIO 3JIEMEHTOB
00pa3oBaTeNbHON Cpebl HA OCHOBE y4ueTa
BO3MOXKHOCTEH KOHKPETHOTO PETMOHa
[1IK-4.1. Onpenensier 3aKOHOMEPHOCTH
pa3BUTHSL, BO3SMOXHOCTH IPUMEHEHUS
WHHOBAI[MOHHBIX TEXHOJIOTUH JUISI
NOBBIICHUS 3(PPEKTUBHOCTH yUeOHOTO
npoIiecca B IEJsIX COBEPIICHCTBOBAHHUS
00pa30BaTeNIbHON CUCTEMBI

[1K-4.2. Vcnonp3yeT MHHOBAaLlMOHHbIE
CpPEeZCTBAa, METO/Ibl, IPUEMBbI U TEXHOJIOTUU
00y4YeHHS 15l TIOBBIIICHHSI KAUYeCTBa
00pa3oBaHUs

[1K-1. Cnoco0eH K MpOEKTUPOBAHUIO U
CO3/IaHHI0 00pa30BaTEIbHON Cpebl;
peanu3aiy 00pa3oBaTEILHOTO Mpolecca B
KoHTeKcTe pazauyHbix OOl

I1K-4. Crioco0€eH o1ieHuBaTh ITOTEHIINAT U
COBEpIIEHCTBOBATh yueOHBIN MpoIecC ¢
HCIOJIb30BAaHUEM MHHOBAILIMOHHBIX
TEXHOJIOTUI

[1K-5. MeTonnueckoe cOnpoBOXKIACHUE
npoekToB B obiactu I'T manoro u cpennero
YPOBHS CII0XKHOCTHU




[1K-4.3. Ananu3upyeTt u NporHo3upyer
PHUCKHU 00pa30BaTeIbHON Cpeibl U IIAHUPYET
KOMIUIEKCHBIE MEPOIIPUATHS 110 UX
MpeIyNpexACHUIO U TPEOJOTICHUIO

[IK-5.1. 3Haet coBpeMEHHbIE METOAUKHU U
TEXHOJIOTHH 3(PPEKTUBHOTO YIIPaBICHUS
npoekTamu B obnactu [T manoro u cpensero
YPOBHS CIIOKHOCTH

[TK-5.2. Ymeet ocymiecTBiATh 3¢ (HEeKTHBHOE
yIpasieHue npoekramu B oonactu [T
MaJIOro ¥ CPEJHETO YPOBHS CIOKHOCTU
I1K-5.3. BnageeTr HaBbIKaMU yIIPaBIICHUS
npoekTamu B obnactu [T manoro u cpeasero
YPOBHSI CIIO)KHOCTHU

1.4. DOransl ¢popMUpPOBAHMS KOMIETEHUWH W CPeICTBA OLEHUBAHUS

YPOBHSI X ¢(hOPMHPOBAHHOCTH

Jransbl popmupoBanusa komnereHuni | Komnerenuun KoHTpoJIbHO-0LIeHOYHbIE
cpeacTBa / cnocod ONeHNBAHUA
Tema 1. BBenenue B unremnexryansnsle | [1K-1; I1K-4; Beinonnenue n1a0opaTOPHBIX
CUCTEMBI. 1IK-5 pabor
Tewma 2. CoBpeMeHHbIE IPOrPaAMMHbIE I1K-1; TIK-4; Beinonnenue 1a00paTOPHBIX
nakeTsl u oubnuotexu musa paspaborkn | [IK-5 pabor
UHTEJJIEKTYyaJIbHbIX CUCTEM.
Tewma 3. IIpenBapurensHas 00paboTKa [TK-1; [TK-4; Brinonnenue 1abopaTOPHBIX
JIAaHHBIX B MHTEJUIEKTYaJIbHBIX CUCTEMAX. IIK-5 pabor
Tema 4. KnaccubHKaius JaHHEIX. I1K-1; TIK-4; Brinonnenue nabopaTOPHBIX
ITK-5 pabor
Tema 5. Metoasl MHOTOMEPHOU I1K-1; TIK-4; Beinonnenue 1a00paTOPHBIX
BU3yaJIM3aLUU. TIK-5 pabor
[IK-1; [1K-4; KonTponbnas pabota
Texymas arrecranus [1K-5
ITK-1; ITK-4; DK3aMeH (MMChbMEHHBIH )
IIpomexyTouHas aTTecTALMA [1K-5

1.5. Onucanue nokasareseii GOpMHUPOBAHUS KOMIIETEHIUI

Kox xomnerenmuu

Pe3yabTaTrhbl ChOPMHUPOBAHHOCTH

ITK-1. Criocoben
MPOCKTHUPOBAHUIO U CO3aHUIO
00pa3oBaTeNLHON CPE/IbI;
peasnzanuu 006pa3oBaTEILHOTO

ITK-1.1. 3Haer IIPUHIUIIBI (dbopmupoBaHus
0o0pa30BaTEeNIbHOW  Cpefibl, €€ KOMIIOHEHThl U HX
JUIAaKTUYECKUE BO3MOXHOCTH; MPUHLUIIBI U TTOAXOIbI K
OpraHu3alUK MPeIMETHON cpelibl 00IIEeCTBOBETYECKOTO
00pa3oBaHUs B KOHTEKCTE OOI1




mporecca B koHTekcte pazinnunbix | [IK-1.2. YMmeer dopmupoBath 00pa3zoBaTeNbHYIO Cpey,
OOI1 HCIIOJIB30BaTh €€ BO3MOXXHOCTH I 0OecreueHus
KadyecTBa o0Opa3oBaHus
[IK-1.3. Brnageer yMEHUSIMH MO NPOEKTUPOBAHUIO
AJIEMEHTOB 00pa30BaTEeNbHON Cpeabl Ha OCHOBE yueTa

IIK-4. Crioco0eH o1ieHuBaTh
IIOTCHOMAJI U COBepHIeHCTBOBaTI)
y4eOHBIN TIpoliecc ¢

BO3MOKHOCTEHN KOHKPETHOI'O peruona
UCIOJIb30BAHNCM HHHOBALMOHHBIX | TTK-4.1.  OmpenesnsieT  3aKOHOMEPHOCTH — Pa3BUTHS,
TEXHOJIOTUH BO3MOKHOCTH IIPUMEHEHUSI MHHOBAIIMOHHBIX TEXHOJIOTUH
[1K-5. MeTtoauueckoe JUTSL TIOBBITIICHHST 3(P(GEKTUBHOCTH y4eOHOTO mporiecca B
COMPOBOXK/ICHHE IIPOCKTOB B LEJSIX COBEPIICHCTBOBAHUS 00pa30BaTEIbHON CHCTEMBI

[1K-4.2. Vcnionib3yeT ”HHOBAIIMOHHBIE CPEJICTBA, METO/IbI,
IpUEMbl M TEXHOJOTUU OOy4YeHUsS Js TOBBIIICHUS
KauecTBa o0Opa3oBaHus
[IK-4.3. AHaimm3upyeT W  TPOTHO3UPYET  PHUCKH
0o0pa3oBaTeNbHON Cpelbl U TUIAHUPYET KOMILIEKCHBIC
MEPOMPUATHS 110 UX MPEAYNPEKICHUIO U MPEOI0ICHUIO
[IK-5.1. 3HaeT coBpeMEHHbIE METOAUKUA U TEXHOJOTUU
s dexTuBHOrO ympaBieHus mpoektamu B ooOmactu IT
Majoro u CpEeHero YPOBHS CJI0’KHOCTH
[1K-5.2. YMmeet ocymiecTBasATh 9P PEKTUBHOE yTIPABICHHE
npoekTaMu B obnactu IT Manoro u cpemHero ypoBHS
CJI0XHOCTHU

I1K-5.3. Brnageer HaBblKaMM YNPaBICHUSI IPOEKTaMU B
obOmactu I'T Manoro u cpegHero ypoBHsI CIIOKHOCTH

1.6. Kputepun ouneHMBaHHMsI KOMIETEHIMA Ha Ppa3HbIX JTamax MXx

obmactu IT manoro u cpenHero
YPOBHS CIIO)KHOCTH

popmupoBanus
Bua yueoHoii pa6oThI | KoaunuecTBo 0a/1/10B
1 cemecTp / 2 TpUMECTP
(010]0) 0-390 300
OdopmiieHre 0TYETOB TI0 JIAOOPATOPHBIM 30 GanoB
paboTaM
PaboTa Ha 1a00OpaTOPHBIX 3aHIATHIX 30 Gayu1oB
BrimonHeHHe TECTOBBIX 3aJaHUI -
Brimonnenune 3aanuii cCaMOCTOATEIIBHOM 10 GammoB
pabOoThI
JK3aMeHa 30 GamaoB
HToro 3a cemecTp: 100 6amioB
Bcero 100 6amnoB

HaxkonureanHas cucremMa ounenuBanug mo 100-0aaabHo0M mkaJje

Yerbipexodali- 100- BykBennas mkana, coorsercreyomas 100- Cucrema
JbHasi cUCTeMa (0a/IbHasI 0a/JILHOM HIKaJIe OLleHMBAHMS
OLlCHNBaHMA KA1 3a4yeTa
IK3aMeHa
OtiinyHO 90-100 | A — OTIIMYHO — TEOPETUUECKOE COJIEPI)KaHNE Kypca

OCBOCHO ITOJTHOCTBIO, O6€3 mpo0esIoB; HeOOX0IUMBIC
MPaKTHYECKHE HABBIKK pabOTHI C OCBOCHHBIM
MaTepraioM c(hOpMHUPOBAHbI; BCE
peayCMOTPEHHBIC IPOTPAMMO 00yUEHHSI
y‘~I€6HI)I€ 3aJaHus BBIITOJIHECHBI, KAUECTBO UX
BBITTOJIHEHHSI OIICHEHO YHCIIOM 0aJllIoB, OJIM3KUM K

MaKCUMAJIbHOMY
Xopoto 83-89 — OYEHb XOPOUIO — TEOPETUUYECKOE COJIEpKaHUE
ypca OCBOSHO ITOJTHOCTBIO, 0€3 IPoOeIIoB;




HE00XO0IMMbIE MPAKTUUECKNE HABBIKU PAOOTHI C
OCBOCHHBIM MaTEpUaAIIOM B OCHOBHOM
c(hOpMHUPOBAHBI; BCE MPEIYCMOTPEHHBIC
MporpamMMoi o0ydeHus yaeOHbIC 3aTaHHs
BBITIOJTHEHBI, KAY€CTBO BBIMTOJTHEHUS OOJBIITMHCTBA
M3 HUX OLIEHEHO YHMCIIOM 0aiioB, OIM3KUM

K MaKCUMaJbHOMY

Xoporo

75-82

C — xopo1uIo — TeopeTuYecKoe coiepkanme Kypea
OCBOEHO TMOJIHOCTHIO; HEKOTOPbIE TPAKTUYECKUE
HABBIKU pabOThI C OCBOCHHBIM MAaTEpHAIOM
c(hOpMHUPOBAHBI HEIOCTATOYHO; BCE
MpelyCMOTPEHHbIE POrpaMMoii 00ydeHUs
y4eOHBIC 3a/1aHUS BBITIOJTHEHBI, KAY€CTBO
BBITIOJTHEHUS] HU OJIHOTO U3 HUX HE OLIEHEHO
MUHUMAJIBHBIM YHUCIIOM 0aJIJIOB, HEKOTOPBIC BUIBI
3aJlaHUH BBINIOJIHEHBI C OIKUOKaMuU

Y nosierBo-
PUTEIBHO

63-74

D — yZ10BIETBOPUTEIBEHO — TEOPETHUECKOE
coJiepKaHue TUCITUILTIHBI OCBOCHO YaCTUYHO, HO
npo0esIbl He HOCAT CYIIECTBEHHOTO XapaKTepa,
HEOO0XOIMMBIC TIPAKTUYECKHUE HABBIKU PaOOTHI

C OCBOCHHBIM MaTE€pHajJIOM B OCHOBHOM
chopMHUPOBaHBI; OOJBITUHCTBO
MIPEYyCMOTPEHHBIX POTPaMMON 00yUSHHS
y4eOHBIX 3aJ]aHUH BBIIIOIHEHO, HEKOTOPHIC

13 BBINOJIHEHHBIX 33JJaHUN, COACPIKAT OIIMOKU

Y noBnerBo-
PHUTEIBHO

50-62

E — nocpencTBeHHO — TEOpEeTHUECKOE
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOpBIE MPAKTUUECKHE HABBIKU PAOOTHI

He c()OpMUPOBAHBI, MHOTHE IIPEyCMOTPEHHbIE
porpaMMoii o0yueHus ydeOHble 3a/1aHus

HE BBITIOJHEHBI MO0 KaYeCTBO BBHITIOJHEHHUS
HEKOTOPBIX U3 HUX OIIEHEHO YHCIIOM 0aJljioB,
OJIM3KUM K MUHUMAIIEHOMY

3auTeHo

Heynosnerso-
PHUTEIBHO

21-49

FX — Hey10BJIETBOPUTEIHEHO — TEOPETUIECCKOE
coJiepKaHne Kypca OCBOGHO YaCTUYHO;
HEO0XOIMMBIC TIPAKTUYECKHUE HABBIKU PaOOTHI
He C(OPMUPOBAHBI; OOJILITUHCTBO
MPEyCMOTPEHHBIX MPOTPaMMOii 00yUYCHHS
y4eOHBIX 3aJJaHHI HE BBITIOJHEHO JIHO0 Ka4eCTBO
WX BBITIOJIHEHUS OIICHEHO YMCIIOM 0aJUIOoB,
OJIM3KUM K MUHHUMAIILHOMY; TIPH
JOTIOJTHUTEIBHON CaMOCTOSITEIIbHON paboTe Hal
MaTepHaIOM Kypca BO3MOXHO MOBBIIICHHE
Ka4yecTBa BBINOJIHEHHSI YUCOHBIX 3aaHUI

Heynosnerso-
PHUTENBHO

0-20

F — HEey/10BIETBOPUTENHHO — TEOPETUIECKOE
coJiepKaHue Kypca He OCBOEHO; HEOOXOMbIe
MPAKTUYECKHE HABBIKH PAOOTHI

He c(hopMUPOBaHBI; BCE BHIIIOJIHEHHBIE yUeOHBIE
3aJJaHus CoJepKaT IrpyObIe OHOKH,
JIONIOJTHUTENbHASL CAMOCTOsTENIbHAs paboTa Hajl
MaTepHalioM Kypca He MPUBEIET K KaKOMY-JITH00
3HAYMMOMY TOBBIILICHUIO KAU€CTBA BHIMOJIHEHUS
y4eOHBIX 3aJITaHHI

He 3aureno




2. KOHTPOJIBHO-ONEHOYHBIE CPEJCTBA

2.1. OueHoYHBIE CPEACTBA TEKYIEr0 KOHTPOJIA (TUIIOBBIE)

Borpocsl i1t TeKy11ero KOHTPOJIS:
. Uto Takoe MHTEIUIEKTyaJIbHbIE CUCTEMbI?
Kaxkue ocHOBHBIE 11€JTM ¥ 337]a41 CTOSIT TIEPE]T MHTEIIEKTYalbHBIMU
cucremamu?
3. Pa3psicHuTe MOHATHE "MCKYCCTBEHHBIM UHTEIUIEKT ' U €r0 OTJIMYUE OT
OOBIYHOTO YEJIOBEUECKOTO HHTEIIIEKTA.
4. Kakue MpUHIIAIIBI JISKAT B OCHOBE pa0OTHI AKCIIEPTHBIX CUCTEM?
OOBsICHUTE, UTO TAKOE MAIIMHHOE 00YYEHUE M KaK OHO CBSI3aHO C
WHTEJUJIEKTYaJIbHBIMU CUCTEMAMH.
6. Kakwue Tursl 3a1a4 pemaroT CUCTEMbI C UCKYCCTBEHHBIM MHTEJIIIEKTOM ?
B dem 3axnrouaercs npuHIMI pabOTHl CUCTEM MAIIMHHOTO 3pECHUS?
8. Kak uHTemIeKTyanbHble CUCTEMBI MOT'YT UCTIOJIb30BATHCS B 00padOTKe
€CTECTBEHHOTO fA3bIKA?
9. KakoBa posb HEHPOHHBIX CETEH B MHTEIJIEKTyaIbHBIX CUCTEMaXx?
10.Kakue BbI30BbI MOTYT BO3HUKHYTH IPHU pa3pabOTKe U BHEIPEHUU
WHTEJUIEKTYaJbHBIX CUCTEM?
11.Kak cucteMbl NOAAECPKKU IPUHATHS PEILICHUIN CBA3aHBI C
WHTEJJIEKTYalbHBIMH CUCTEMaMMU?
12.B 4em oTinune MKy cl1adbIM U CUIIbHBIM UCKYCCTBEHHBIM UHTEIUIEKTOM?
13.Kakum 00pa3zomM UHTEIJIEKTYalbHbIE CHCTEMBI MOT'YT YJIy4IIaTh
IPOU3BOAUTENHHOCTD B OM3Hece?
14.Kakue npuMepsl MPUMEHEHUS HHTEIJIEKTYJIbHBIX CUCTEM BBl MOJKETE
IIPUBECTU B MEULINHE?
15.Kakue sTuyeckue BOMPOChl MOT'YT BOBHUKHYTH MPHU UCIIOJIB30BaHUN
WHTEJUJIEKTYaJbHBIX CUCTEM?
16.YTo Takoe poOOTOTEXHUKA U KaK OHA CBsI3aHA C MHTEJUICKTYyaIbHBIMU
cucremamu?
17.Kakum 006pa3oM TEXHOJIOTHH OJOKYEIH MOTYT ObITh HHTETPUPOBAHbI B
WHTEJIEKTYalIbHbIE CUCTEMBI?
18.Kak nHTeIeKTyalbHbIE CUCTEMBI IPUMEHSIOTCSI B aBTOMOOMIIbHOMN
MPOMBINIJIEHHOCTH?
19.Kakue nepcrnekTuBbl Pa3BUTHS UHTEIUIEKTYaIbHBIX CUCTEM BbI BUJIUTE B
onmmxaiem Oymayiem?
20.Kaxk ornennBaetcs 3pPEeKTUBHOCTh HHTEIUICKTYIbHBIX CHCTEM M KaKHe
METPUKHU MOTYT HUCTIOJIB30BATHCS IJI1 3TOr0?
21.Kakue nporpaMMHBbIE MaKeTbl 1 OMOIMOTEKH UCIOIB3YIOTCS 7151 pa3paboTKu
CHUCTEM MAIIMHHOTO 00yUYeHHUs?
22.Yto npenacrasisieT coboit TensorFlow, u B kakux 06acTsiX OH MOXKET ObITh
IIPUMEHEH?
23.Kakve OCHOBHbIE (PYHKIMOHAIbHBIE BO3MOXKHOCTU  TPEJOCTABIISIET
oubnuoreka PyTorch mis pa3paboTku HEMPOHHBIX ceTei?
24 KakoBa ponb Oubnuoteku scikit-learn B pa3paOoTKe WHTEIUIEKTYaJbHBIX
cucrem?

N —
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25.Kaxkue 3amaun MoxeT pemats ondmuorexka OpenCV B KOHTEKCTE MAIIMHHOTO
3peHuUs?

26.Uto Takoe Natural Language Toolkit (NLTK) u xakue 3amaun oOpaboTKH
€CTECTBEHHOTO SI3bIKa MOYKHO PEIIUTH C €ro MOMOIIBI0?

27.B yem ocobennoctu 6ubnuoreku spaCy, HCIONB3yeMOW ansi o0paboTKu
TEKCTa M U3BJIeUeHUsI HHPopMaIuu?

28.Kak OubmmoTexka gensim TOAJEPKHUBAET pabdoOTy C TEMaTUYECKUM
MOJICTTHPOBAHUEM U BEKTOPHBIM MIPEICTABICHUEM TEKCTOB?

29.Kakue Bo3MOXHOCTH npeaocTtapiset oudmuoreka NLTK mist ananuza 4yBcTB
U OTIpEJIEICHHS] TOHAJIbHOCTH TeKcTa?

30.Kakue ajropuTMbl MAIIMHHOTO OOy4Y€HHsI BKIIOYEHbI B OMOIHMOTEKY
XGBoost, 1 B KakuX CIIEHAPHUSIX OHA MOXKET OBITh MOJE3HON?

31.Kakum o6pazom Oubnumorexa Keras ympomiaer pa3pabOTKy HEHpPOHHBIX
cerelt, ocooenHo B koHTekcte TensorFlow?

32.B dem 3akirouaroTcs MpeuMyIecTBa U HefocTaTku oubauoreku Theano mis
BBITIOJTHEHUSI MATPUYHBIX OTEPAlliid B MAIIMHHOM OOYyYCHUH?

33.Kakne BO3MOXXHOCTH TipenocTaBiseT oubnmmnoreka Apache Spark MLIib ns
pacmpeaeneHHOr0 MalTuHHOTO 00y4YeHus?

34.Kak oubnuorexa Hugging Face Transformers ynydmaer paboTy ¢ MoensiMu
rIyOOKOro o0y4deHus st 00pabOTKH €CTECTBEHHOTO SI3bIKA?

35.B uyem oramune wMexay Oubmmorekamu LightGBM  wu  CatBoost,
UCTIONB3YEMBIMU JJIs PEIICHUS 3a]]a9i TPaJHUeHTHOTO OycTHHTa?

36.Kakue ajropuTMbl MaIlIMHHOTO OOyYeHHUs BXOAAT B OuOImoTeky scikit-
image, IpeJHa3HauYCHHYIO 1151 00pa0OTKU U300paKeHHI?

37.Uto Ttakoe Dlib, u kakue 3amaun B 00JIACTH KOMIIBIOTEPHOTO 3PCHUS U
MAITMHHOTO OOYYEHHSI OH MOXKET periaTh?

38.Kakue WHCTpYMEHTHI M OMOJMOTEKH MPEAOCTABIAIOT BO3MOXKHOCTH JIJIst
aBTOMATHU3AIMK TIPOIIecca pa3BEPTHIBAHKS MOJENICH MAIIMHHOTO OOYy4YEeHUS
(manmpumep, MLflow)?

39.Kakum obOpazom Oubnuoteka fastai obOneruaer pa3pa®oTKy U OOyueHHE
Mojieiel TIIyOOKOro o0yueHus?

40.Kakue ¢peiiMBOpKkr W OMOJMOTEKHM PEKOMEHIYETCS HCIOIb30BaTh IS
pa3pabOTKN MHTEIUIEKTYaIbHbBIX CUCTEM B 001aCTH OOJIBIINX JAHHBIX?

41.Y1o BKiIIOYAET B ceOs mpeaBapuTesibHas o0pabOTKa JTaHHBIX B KOHTEKCTE
WUHTEIJICKTYaIbHBIX CHCTEM?

42.KakoBa poJib YUCTKH JIAHHBIX B MPOIIECCE MPEIBAPUTEILHON 00padoTKN?

43.TlouemMy BaxkHa 00pabOTKa OTCYTCTBYIOLIMX JAHHBIX, M KaKHE€ METOIbI
UCTIOJIB3YIOTCS JUISl UX 3aIOTHEHUS ?

44 Kakye METOJbl HOpPMAIM3allMK JaHHBIX TPUMEHSIOTCS IS TPUBEIACHUS
NEPEMEHHBIX K OJHOMY MaciTady?

45.B ueMm paznuune MEeXAy HOpMaau3aluen U CTaH1apTU3alyen TaHHbIX ?

46.Kakum oOpa3zom o0paboOTKa KaTErOPHUAIBHBIX JTAHHBIX BIHSICT HA MPOIIECC
MaIlMHHOTO O0y4YeHus1?

47.910 Takoe KOAWPOBAHUE KATETOPUAIBHBIX IMPU3HAKOB, U KAKUE METOJbI
UCIIOJB3YIOTCS JUIsl 3TOr0?

48.Kak 06paboTka BEIOPOCOB MOKET MOBJIMATH HA KAU€CTBO MOJEIIM MAIIMHHOTO
oOyueHus?



49.B 4yem coCTOUT MeTOJ| OaTaHCUPOBKU KIJIACCOB, U MOYEMY 3TO BAXKHO IS
3a/1a49 Ki1accuuKaum?

50.Kakve TeXHWKH UCTOJIB3YIOTCS JJIT 00paOOTKU TEKCTOBBIX JAaHHBIX TEPE.
MPUMEHEHUEM B MOJICTISIX MAITMHHOTO O0y4eHUs?

51.Yto Takoe semMMaruzanus M CTEMMHHI, M KaK OHU NPUMEHSIOTCA K
TEKCTOBBIM JaHHBIM?

52.Kak paboTaeT TOKeHU3alKs B KOHTEKCTE 00paOOTKM TEKCTOBBIX TAHHBIX?

53.B yeM COCTOMT BEKTOpPH3alMsl TEKCTa, U KAKWE METOJBlI €€ peaju3aluu
CYyLIECTBYIOT?

54.Kak o00paboTka BpEMEHHBIX pSJIOB MOXET OBbITh BaXHOW s
WHTEJUJIEKTYaJIbHbIX CUCTEM?

55.Kakue metonpl 00pabOTKM BPEMEHHBIX PSIOB IIUPOKO HMCIOJB3YIOTCS B
a”HaJIn3€e TaHHBIX?

56.Kak npenoTBpaiaercst yreuka JJaHHBIX TIPH MPpeABAPUTEIIbHON 00paboTke B
KOHTEKCTE MAIIUHHOTO 00y4YeHUs?

57.Kakue Meronabl NETEKUMU M yAajJeHHUs TyOJMKaTOB JAHHBIX MOTYT OBITH
IPUMEHEHBI?

58.B uem 3akmrovaercs paboTra ¢ HecOAJIaHCUPOBAaHHBIMHU JTaHHBIMU, U KaKHe
CTpaTeruu OaJIaHCUPOBKH MPUMEHSIOTCS ?

59.Kakue metoapl MaciiTaOMpPOBaHUSl YUCIIOBBIX MPU3HAKOB NMPUMEHSIOTCS B
npeaBapuTenbHol 00padboTke?

60.Kak wucnonp3oBaHME METOJOB T€HEPAlMM HOBBIX NPU3HAKOB MOMKET
MOBBICUTD IMPOU3BOAUTEIBHOCTD MOJEIH?

61.Kak 00paboTka JaHHBIX BIMSET HA PE3yJIbTaThl KIIACTEPHOTO aHaIKu3a?

62.B dem 3akiroyaeTcsi yMEHbBIIECHUE Pa3MEPHOCTH JTaHHBIX, U KAKHWE METOMbI
WCTIOJIb3YIOTCS JIJIs1 9TOr0?

63.Kak mnpeaBaputenbHas o0paboTka MaHHBIX BIUSET Ha S()PEKTUBHOCTH
aJITOPUTMOB KJacTepU3aIu’?

64.Kak o00paboTka HaHHBIX BIMSET HA HWHTEPHPETUPYEMOCTH PE3yJIHTATOB
MaIlMHHOTO O0y4YeHus1?

65.Kakue Metoapl 00pabOTKH JaHHBIX MPUMEHSIOTCS B 3ajayax oOydeHus: 0e3
yaurens?

66.Kakve TeXHUKHU CrIa)kKMBaHUS TAHHBIX UCIOJIb3YIOTCS B MpEABAPUTEIIbHON
00pab0OTKE BPEMEHHBIX PSIIOB?

67.Kak 00paboTka JaHHBIX BIUSET Ha MPOILECC KPOCC-BATMIAIMU MOjeen
MaIIMHHOTO O0y4eHHUs?

68.B uem 3akmtouaercst paboTa ¢ BRIOpOcaMH ¥ aHOMAJTUSIMU B TAHHBIX?

69.Kakue meTonpl 00pabOTKH M300paKeHU MPUMEHSIOTCS Tepe]l 00ydeHueM
MoJieJIell KOMITBIOTEPHOIO 3pEHUA?

70.Kak o00paOoTka [aHHBIX BIHMSET HA MPHUHATHE PEHICHHH B CHCTEMax
NOAACP>KKU IPUHSATUS PEILICHUI?
2.2. OueHoYHbIEe CPEACTBA IJISl POMEKYTOUYHOM aTTeCTALNH

Bomnpocs! 11 npoBeieHns aTTecTaluu
. Uro Takoe 3aaya kjaaccu(puKauy JaHHbIX ?

Kakue ocHOBHBIE 1Iaru BKJIKOYAET B CE0s MPOLECC KIacCUu(UKaAIUU JaHHbBIX ?
3. Kakue Tunsel 3a7a4 ki1accupuKaluuy CymecTBYOT B MAIlIMHHOM 00y4YeHun?

N —



4. B dyem paznuuue Mexay OMHApHONW W MHOTOKJIACCOBOM KiiaccuuKaimei?

Kakue MeTpuKku UCHOIB3YIOTCS AJISl OLIEHKH KauecTBa OMHAPHBIX

KJaccu(uKaTopoB (HampuMep, TOYHOCTh, MoJaHOoTa, F1-Mepa)?

6. Kakue MeTpuku MpuMEHSIOTCSI B MHOTOKJIACCOBOM KJIacCU(pUKAITIU
(Hampumep, MaKpo- U MUKPO-yCpeaHeHue)?

7. Kakue Meroasl 00pabOTKH HECOATAHCHPOBAHHBIX KJIACCOB IPUMEHSIOTCS B
3a/a4ax KiaccuuKaum?

8. Urto npencrapisieT co00i METO]T OMOPHBIX BEeKTOpOB (SVM) 1 Kak oH
UCIOJIb3YyeTCs 1715 Kiaccudukanum?

9. Kak paboraer anroputm k-6mmxkaitmux coceneit (k-NN) B 3agayax
Kiaccudukanuu?

10.Yto Takoe pemiarine 1epeBbs, U KaK OHU UCIIONIB3YIOTCS B 3a/1a4ax
Kiaccudukanuu?

11.B dem 3akirouaeTcsi MPUHITUI paOOThI CIyYaHOTO Jieca B 3a7a4ax
kiaccuduxanum’?

12.Kakue MeTopl rpaIMEHTHOIO OYCTHHIa IIUPOKO IPUMEHSIOTCS TS
KJ1accu(uKanuy JaHHBIX ?

13.Y10 Takoe TOTUCTUYECKAS] PETPECCUs, U KaK OHA UCHOJIb3YETCS B 3aJa4ax
OMHAPHON M MHOTOKJIACCOBOM KJIacCHU(pUKALIMU?

14.B yem oTnMuKe MEXIY TUCKPUMHHAHTHBIM aHAJIU30M U JIOTUCTUYECKOM
perpeccuei B KOHTEKCTe Kiaaccuukaruu?

15.Kak paboTraer HauBHbII OaileCOBCKUI KilacCU(PUKATOP, U B KAKUX
crieHapusix oH 3 peKkTruBeH?

16.Kakue aaropuTMbl MAIIMHHOTO 00YYEHUS UCTIONB3YIOTCS IS
KJaccuuKaIuy n300paKeHU?

17.Kakne TeXHUKH W3BJIECUYCHHS IPU3HAKOB IPUMEHSIOTCS B 3a7a4ax
kiaccuduxanum?

18.B 1em 3akitouaeTcs UCIOIH30BAHNE HEHPOHHBIX CETEH IS KiacCuuKaIuu
JTAHHBIX ?

19.Kakue MeToap! peryaspu3aui MOTYT ObITh IPUMEHEHBI TPH 00YUYCHUH
KJ1accu(uKaTopoB?

20.Kak TexHuka OyCTHHIa MOXKET ObITh UCIIOJIb30BaHa JJIsl yIIyUILIEHUS
IPOU3BOAUTENBHOCTH KJIACCU(DUKATOPOB?

21.Kak paboraet meToa onopHbix 00bekToB (One-Class SVM) B 3agauax
oOHapy>KeHHs] aHOMATUI?

22.Kakue acneKThl MpeABapuTeIbHON 00pa0OTKHU JAHHBIX BIUSIOT Ha
pe3yabTaThl Kilaccupukanuu?

23.Kaxk ucnonb3oBaHue SHCEMOIIEH MOJIee MOXKET YIydIlIuTh TOYHOCTh
Kiaccudukanuu?

24.Kak 006paboTKa TEKCTOBBIX JJAHHBIX BIMSCT Ha IPOIECC KiacCHu(pUKAIUU B
3aJa4ax aHaJiM3a TOHAJIbHOCTU?

25.Kak Texnuku BinoxkeHuit cnoB (word embeddings) MoryT ObITH
UCTIOJIb30BaHbI B 3a/1a4aX KJIaCCH(PUKAIIUU TeKCTa?

26.Kakue metopl OMHapu3aluy U300pakKeHU MPUMEHSIIOTCS TIEpe]
Kjaccupuxanuen?

277.Kakue anropuTMbl KiIacCU(PUKALMK MTOABEPKEHBI ITpoOIeMe epeoO0yueHus,
Y KaK €€ IpeaoTBpaIlaTh?

V)]



28.Kakne MeTobl peryasipu3aluy IPUMEHSIOTCS ISl COKPAILEHHSI CII0KHOCTH
Moenen Kiaaccuukamum?

29.Kakue acrekThl BbIAEIECHNS IPU3HAKOB BAKHBI U1 YCIEIIHON
KJIacCU(PUKAMU BPEMEHHBIX PSAIOB?

30.Kak MOXHO KCIIOIB30BATh aHCAMOIN MOJENEH s yJIyqIlIeHUs
CTAOMJIBHOCTH KJIaCCU(DUKAUU JAHHBIX ?

31.YTo Takoe MHOroMepHasi BU3yaau3anus JaHHbIX?

32.Kakue mnpeumyniecTBa MNPeAOCTaBIIeT MHOTOMEPHas BHU3yalu3alus 10
CPaBHEHHUIO C OJJHOMEPHO?

33.Kakue MeToapl MHOTOMEPHOW BHU3yalM3alUU ILIUPOKO MCIOJB3YIOTCS B
MAaIIMHHOM 00y4YeHuu?

34.B ueM 3akiroyaeTcsi PUHIMI pab0Thl MeToAa rIaBHbIX KOMIOHEHT (PCA)?

35.Kakue 3amaum pemraroTcs ¢ ucronb3oBanueM metona t-SNE (t-distributed
Stochastic Neighbor Embedding)?

36.Kakue MeTo/1pl BU3yalln3aluy MOAEPKUBAIOT paOOTY ¢ BBICOKOPa3MEPHBIMU
JTAHHBIMU?

37.B uem ocHOBHOE oTiiune Mexay merogamu PCA u t-SNE?

38.Kakue anropuTMbl MHOTOMEPHOW BH3yalM3alMd MOTYT COXpaHATH
reo0JIe3MYECKUE PACCTOSHUSA MEXKIY 00beKTaMu?

39.Yto Takoe MeToa caMmoopranuzyromuxcs kapt (SOM) u Kak OH UCTIOJIb3y€ETCS
JUIs1 BU3yJIn3aiuu?

40.Kak pabGoraer meron LLE (Locally Linear Embedding) B 3amauax
MHOTOMEPHOW BU3yalnu3alun’?

41.B uem 3axitouaeTcst METO Isomap, 1 Kak OH pemaeT npodieMy COXpaHEHUs
re0JIe3MYECKUX PACCTOSIHUM?

42.Kakue MeToabpl MHOTOMEPHOM BU3yanu3aluuu 3()(PEeKTUBHBI AJIs1 COXpaHEHUS
JIOKaJIbHOW CTPYKTYpPHI TaHHBIX?

43.Kak mpumensiercs metoq UMAP (Uniform Manifold Approximation and
Projection) qyist BU3yanu3anuu JaHHBIX?

44.Kakue aaropuTMbl MHOTOMEPHOW BU3YaJIM3alMKU IPUMEHSIOTCS ISl paOOThI
C BPEMEHHBIMU psiiamu’?

45.Kakne TeXHUKM BU3yaJIu3alMy MCIOJIB3YIOTCS Ul aHAIM3a CBA3EH MEXIY
00BbEKTaMH B MHOTOMEPHOM MPOCTPAHCTBE?

46.Yto Takoe MHOTOMEepHOE IKkanupoBanue (Multidimensional Scaling, MDS),
¥ KaK OHO IPUMEHSIETCSl B BU3yaJIU3allii JaHHbIX ?

47.Kakue meToasl BU3yanu3auuu 3pQEKTUBHbI 1151 0TOOpaKEHMsI KJIaCTEPHON
CTPYKTYpBI B TaHHBIX?

48.B dem 3akirouaeTcss IpUHIMN padoThl anroputMa t-Distributed Stochastic
Triplet Embedding (t-STE)?

49.Kakue acnekThl BbIOOpa METPUKHU PACCTOSHUS Ba)KHBI NMPU MPUMEHEHUU
METOJI0B MHOI'OMEPHOI BU3yaIu3alun?

50.Kakue mnpoOnaemMbl MOTYT BO3HHKHYTh MPH BHU3YyAIH3AlMH JAHHBIX C
UCIIOJIb30BAHUEM METO/I0B CHUKEHUS Pa3MEPHOCTH?

51.Kak npumeHsercss METOA  BHU3yalu3allMd JAaHHBIX €  IOMOIIBIO
aBTOKOIUPOBIIUKOB (Autoencoders)?

52.B 4eM 3aKkirO4yaercs MeETOJ, TOMOJIOTMYECKOM BU3YyalM3aluU JTaHHBIX
(Topological Data Analysis, TDA)?



53.Kakue MeToJpl MHOTOMEpHOM Bu3yandu3anuu >PGEKTHUBHBI i1 pabOThl C
TEKCTOBBIMU JAHHBIMU?

54.Kak MeToapl MHOTOMEpPHOW BHU3yaJu3allUd MOrYT IIOMOYb B aHaju3e
BPEMEHHBIX PAIOB?

55.Kakwue acnekThl BaXKHBI IPU BU3YAIH3AIHH OOJIBIINX 00BEMOB TAHHBIX ?

56.Kakue anropuTMbl MHOTOMEPHOM BHU3yaJW3allMd MOYKHO TNPUMEHSTH IS
W3YUYEHHsI U3BMEHEHUH B IAaHHBIX CO BPEMEHEM?

57.B 4Wem 3akir04aercs METOJ BHU3yalu3allMd JaHHBIX C HCIIOJb30BAHUEM
TEMaTUYECKOI0 MOJACIIUPOBAHUS?

58.Kakue meroab! Buzyanuzauuu 3p(QEeKTUBHBI U1 aHAIM3a UCXOHBIX JaHHbBIX
B MHOT'OMEPHOM IPOCTPAHCTBE?

59.Kak ncnonp30BaHHE MHTEPAKTUBHBIX METOJOB MHOTOMEPHOW BU3YyaIU3alluN
MO’KET yJIYUIIUTh AaHAJIU3 TaHHBIX?

60.Kakne acrekTsl HHTEpIPETALMH PE3yJbTaTOB MHOTOMEPHOW BU3yalW3alun
BaYKHBI JIJIS1 IPUHATHUS PELLICHUNA?

61.Kakne TeXHMKM BH3yaJU3allMU [aHHBIX MOAJIEPKUBAIOT OOHApYKEHUE
BBIOPOCOB U aHOMAJHIT?

62.Kakue MeTospl BU3yalnu3aluy JAHHBIX MOTYT IOMOYb B aHaJIU3€ rpaoBbIX
CTPYKTYp?

63.Kak wucnonb3zoBaHue 1BeTa BIUAeT Ha A(P(YEKTUBHOCTH METO/OB
MHOTOMEPHOM BU3YyaJIW3alun?

64.B ueMm 3akiroyaeTcs MeToJ BuUlyanusanuu AaHHbIX t-Distributed Stochastic
Neighbor Embedding (t-SNE)?

65.Kakue anropurMbl MHOIOMEpPHOW BH3yalM3aluu 00J1IaJaloT BBICOKOM
CTENEHbIO MacIITAOUPyEMOCTH?

66.Kakue MeTonpl BU3yalu3aluu JaHHBIX HanOojee MOAXOIAT ISl paboThl C
KaTE€rOpHajJbHbIMU IEPEMEHHBIMU?

67.Kakne MeToapl BU3yaau3aldy JTaHHBIX MOTYT MCIIOJI30BAThCS ISl ITOMCKA
NaTTEPHOB U TPEH0B?

68.Kakne acnekTbl 0€30IacCHOCTH CJIEAYeT YUYUTBHIBaTh IPU BU3yaIH3aLUU
JAHHBIX C KOH(DUAeHIIMaTbHON nHpopMarnein?

69.Kakue MeTobl MHOIOMEpPHOH BH3yaJlM3alMid IMPUMEHSAIOTCS B 00JacTh
onounpopmaTuku?

70.Kakve TeXHUKM BU3YyaJM3alMM JAHHbIX J(QEKTUBHBI i1 aHaIu3a
IPOCTPAHCTBEHHBIX pacnpeneaeHuii?



