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1. HACHIOPT ®OHIA OIIEHOYHbBIX CPEACTB

1.1. O61acTh NPUMEHEHHA

®onpa omeHouHblx cpeactB (POC) — HeoThemieMas dYacTh pabouei
IporpamMmbl  JUCHUIUIMHBL (MOayssi) OCHOBBI MCKYCCTBEHHOI'O HWHTEJUIEKTA H
IpeIHA3HAYEH JJIs1 KOHTPOJISI U OLIEHKH 00pa30BaTENbHbIX JOCTHKEHHUI CTYIEHTOB,
OCBOMBIIIMX TPOrPaMMy TUCHUTIIUHBI (MOTYJIs).

1.2. Hesaun u 3a1a4u (pOHIA OLIEHOYHBIX CPEACTB

Henp ®OC — ycTaHOBUTH COOTBETCTBHE YPOBHS MOJTOTOBKH 00YUalOIIEerocs
tpeboBanusiM PI'OC BO OakanaBpuar / coenuanurer / Marucrparypa 1o
HarnpaByieHu0 1oarotoBku 44.03.05 Ilemaroruueckoe oOpa3oBaHue (C ABYMS
npoUIIMH MOJATOTOBKH ), YTBEPXKICHHBIM ITpHKa3oM MuHHCTEpCTBA 00pa30BaHuUs
u Hayku Poccuiickoit @eneparuu ot 22 depans 2018 r. Nel25 (c usMeHeHUAMH U
JIOTIOJTHEHHSIMH ).

1.3. Ilepedyennb kommeTeHUUil, GopMHpPyeMbIX B Npoliecce OCBOEHHUSI
OCHOBHOI1 00pa30BaTe/IbHOI POrpaMMBbI
[Ipouecc ocBOEHUsT JUCUUIUIMHBI HAITPaBJIeH Ha (POPMUPOBAHUE CIIETYOLIUX

KOMHCTGHHI/Iﬁ N HHAUKATOPOB UX NOCTHUIKCHMA:

Ko mo ®I'OC BO ‘ NHauKkaTop 10CTHKEHUS
YHuUBEpcaIbHbIE
YK 1.1. JlemoHCTpHpYyET 3HaHUE
0COOEHHOCTEM CHUCTEMHOT0 M KPUTHUYECKOTO
MBIIIJIEHUS], apTYMEHTUPOBAHHO (hopMupyeT
COOCTBEHHOE CyXKJIEHHUE " OLICHKY
nHpopManuy, MpPUHUMAET O0OOCHOBaHHOE
VYK-1. CnocoOeH ocyiecTBIsATh MOUCK, pelLIeHue.
KpUTHYECKUM aHanu3 U cunte3 nHpopmanuu, | YK 1.2. Ilpumenser normyeckue (Gpopmsl u
IMPUMEHSATh CUCTEMHBIN OJXO/ JJIsl PEHIEHUsT | MPOLEAypbl, cHoco0eH K pediaekcuu 1o
IIOCTaBJICHHBIX 3a1a4 IIOBOY cOoOCTBEHHOM u qyKOH
MBICIIUTEIIBHON 1€ATEIbHOCTH.
VYK 1.3. AHasin3upyer HCTOUHUKHN
MH(OPMAIIMH C LIETbIO BBIIBICHUS X
MIPOTUBOPEYUH U NMOUCKA JOCTOBEPHBIX

CYXKICHUU.

O6menpodeccrnoHaabHbIE
OIIK-9.1. Bri6upaer COBPEMEHHBIE
UH(pOpPMaIOHHbIE TEXHOJIOTHH "

MporpaMMHBEIE  CpPEICTBAa, B TOM YHCIE
OTEYECTBEHHOT'O ITPOU3BO/ICTBA, JJIS PELLICHUS
3aa4 Npo(ecCHOHANBHOM IesTeTbHOCTH.
OIIK-9.2. JleMoHCTpHpYET CIOCOOHOCTH
UCIOJIb30BATh IIM(PPOBBIE PECYPCHI IS
peteHwus 3a1a4 TpopecCHOHATBLHON
ACATCIIBHOCTH.

[TpodeccuonambHbIe

OIIK-9. CnocoGeH noHUMaTh MPUHIIMIIBI
paboTHI COBpeMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHI U UCTOJIb30BaTh UX JUISl PEILICHHS
3a/1a4 Mpo(PeCCHOHATEHON JAeATEHhHOCTH




I1K-1 Crnocoben ocBauBaTh U UCIIOIB30BATE
TEOPETUYCCKUE 3HAHUS U TPAKTUICCKHE
YMEHHSI M HABBIKU B TIPEIMETHON 00JIacTH
IIPH pEIICHUH TPO(HECCHOHATBHBIX 3aa4

I[IK-1.1. 3Haer cCTpyKTypy, COCTaB H
TUAAKTUYECKUE  CQUHHUIBI  MPEeIMETHOM
obyactu (TIpernoaaBaeMoro npeamMeTa).
I[IK-1.2. VYmeer ocymecTBisiTh  OTOOp
y4eOHOTO COZIepKaHMs I €r0 pealn3aliui B
Ppa3IUYHBIX dhopmax oOydeHus B
cootBercTBUH ¢ TpeboBanusmu ®I'OC OO.
[IK-1.3. IleMoHCTpHUpYET YMEHHE
pa3pabarbIBaTh pa3nudHbIe (POPMBI yIeOHBIX
3aHSTHUNA, IPUMEHSATh METO/Ibl, TPUEMBI U

TEXHOJIOTMH O0yUYEHHUs, B TOM YHCIIE
uH(bOpMallMOHHBIE.

1.4. Jranbl GopMHUPOBAHMA KOMIETEHUMIi M CPelICTBAa OLEHUBAHUS

YPOBHS UX cOPMHPOBAHHOCTH

Jransl popmupoBanus komnereHunil | Komnerenuun KoHTpO/ILHO-011eHOYHbIE
cpeacTBa / cnocod OneHUBAHUSA
Tema 1. Beenenne B nnTewtekryansupie | Y K-1; Beimosnaenue J1abOPATOPHBIX
pabor
CHUCTCMBEI. OHK'9, K-1
Tewma 2. CoBpeMEeHHbBIE TPOTPAMMHBIE YK-1; Brinosnnenue 1ab0pPaTOPHBIX
MakeThl U OMOIMOTEKH It pa3paboTKu pabor
PR pAsP OIIK-9; TTK-1
MHTEJUIEKTYaJIbHBIX CUCTEM.
Tema 3. IlpeaBaputensHast 00paboTka YK-1; Beimosnnenne J1abOPaTOPHBIX
JI@HHBIX B MHTEIUICKTYaIbHBIX CHCTEMAX. | (YTTK-9: [TK-1 pabot
YK-1; Beinosnnenune 1a00paTOPHBIX
Tema 4. Knaccupukanus 1aHHBIX. pabor
OIIK-9; TIK-1
Tema 5. MeToIbI MHOTOMEPHOii YK-1, Brimonnenune 1a00paTOPHBIX
pabor
BU3yaJIN3aLUH. OITK-9; TIK-1
Tema 6. PaGota ¢ MynpTUMeIMA B YK-1; Beimosnnenne J1abOPATOPHBIX
pabot
WHTEIUIEKTYAIbHBIX CHCTEMaX. OITK-9; TIK-1
Tewma 7. Ucnions3oBanue YK-1, Brimonnenune 1a00paTOPHBIX
WHTEJUIEKTYaIbHBIX CUCTEM IS pabot
Y ! OIIK-9; TTK-1
(bOpMHUPOBAHUS TEKCTOBBIX IOKYMEHTOB.
Tewma 8. HTEIEKTyaJIbHBIE CUCTEMBI B YK-1; Benonuenue 1abOPaTOPHBIX
pabot
COLUAJIBHBIX CETAX. OHK'9, IK-1
YK-1; KonTtponbHas padora
Tekymas arrecrauus
yi " OITK-9; TTK-1
VK-1; DK3aMeH
IIpoMe:xxyTOYHas aTTecTALUA
pomesy f OITK-9; TTK-1




1.5. Onucanue nokasaresneid GopMUpPOBaAHUA KOMIIETEHIUH

Koa xomMnereHuun

Pe3yibTarhl chOPMHPOBAHHOCTH

VYK-1. CnocobeH ocCyIecTBISITh
IIOUCK, KPUTHUYECKUN aHauu3 u
cuHTe3 WH(POpPMAINH, TPUMEHITh
CUCTEMHBIN MOAXOM VISl PEIICHUS
IMOCTaBJICHHBIX 3a/1a4

YK 1.1. JleMoHCTpupyeT 3HaHHE OCOOCHHOCTEH
CHUCTEMHOTI'0 u KPUTHUYECKOTO MBIILICHUS,
apryMEHTUPOBAHHO (POPMHUPYET COOCTBEHHOE CYKICHHE
U OIEHKY uHpOpMalMW, NPUHUMAET OOOCHOBAHHOE
pelieHue.

VYK 1.2. Ilpumensier noruueckue GoOpMbl U MPOLETYPHI,
croco0eH K pedIIeKCHH T10 MMOBOy COOCTBEHHOM U UyKOU
MBICIIUTEIIBHOM 1€ATEIbHOCTH.

VYK 1.3. Ananu3upyeT UCTOUYHUKH UH(OPMAIUH C 1IEITBIO
BBISIBJICHUSI UX TPOTHUBOPEUYMM U TMOUCKA JOCTOBEPHBIX
CYXJICHUH.

OIIK-9. CrtocoOeH TOHIMATh
MPUHIUITEL PA0OTHI COBPEMEHHBIX
WH(POPMALMOHHBIX TEXHOJIOTHH
WCTIOJIBb30BaTh UX JJIs PEIICHUS 33724
npodecCuoHaIbHOMN JCSITEITBHOCTH

OIIK-9.1. BbiOupaer coBpeMeHHblE HH()OPMALOHHBIE
TEXHOJIOTUM ¥ TIPOTpPaMMHBIE CPEJICTBA, B TOM 4YHCIE
OTEYECTBEHHOTO IPOM3BOJICTBA, IS PEIICHHS 3aaady
podecCHOHAIBHON AESTEILHOCTH.

OIIK-9.2. JleMoHCTpHpPYET CIIOCOOHOCTH HCIIOJIB30BAThH
QpoBkIe pecypcel TSt penieHus 3amaq
poheCCHOHATTLHON JICATEIIbHOCTH.

ITIK-1 CrocoOeH ocBanBaTh U
HCIIOJIb30BaTh TEOPETUUCCKUEC 3HAHUS
Y TIPAKTHYECKHE YMCHHS U HABBIKH B
MPEIMETHON 00JIaCTH PU PEIICHUN
MpodeCCHOHANBHBIX 3344

[IK-1.1. 3Haer cTpyKTypy, COCTaB U JUIAKTUYECKHE

CIMHUIIBI  MPEIMETHONH  o0nactd  (IpenogaBacMoro
npeaMeTa).
[IK-1.2. VYwmeer ocymecTBisiTh OTOOp  y4eOHOrO

COJIepKaHUs JJISl €0 peaju3aliy B pa3IUdHbIX Gopmax
oOyueHust B cooTBeTcTBUH ¢ TpeboBanusimu OI'OC OO.
IIK-1.3. JleMoHcTpupyeT yMeHHME pa3pabaThIBaTh
paznuuHble  (QOpMbI YYEOHBIX 3aHATUH, TNPUMEHATh
METO/bI, IPUEMBI U TEXHOJIOTMH O0YUYEeHHUs, B TOM YHCIIEe
nH(}OpPMaLMOHHBIE.

1.6. Kputepun ouneHnBaHus KOMIETEHIMH HA Ppa3HBIX IJTamax Hux
(popMupoBanusn
Bup yueOHoit padoThbl \ KosnnyectBo 0as10B
9 cemectp / 14 Tpumectp

0P0 0-390 300
OdopmneHre 0T4eTOB MO 1a00paTOPHBIM 30 6amnoB 30 6amnoB
paboTam
PaboTa Ha 1ab0paTOPHBIX 3aHITUIX 30 GayoB 30 GayioB
BrImmosiHeHe TECTOBBIX 3aIaHUH - -
BrinosniHeHue 3a1aHui CaMOCTOATENIBHOM 10 6amnoB 10 6amnoB
paboThI
9K3aMEHa U 3a4eTa 30 6amnoB 30 6amnoB
HTtoro 3a cemectp: 100 GaoB 100 GaoB
Bcero 100 GamoB

HaxonureabHasa cucrtemMa oneHuBanud mo 100-6aabH0M KaJje



Yeroipexoai-
JbHAsl CHCTeMa
OLICHMBAaHUS
IK3aMeHa

100-
0aJllIbHASA
HIKAJIa

BykBenHas mkana, coorsercreyromas 100-
0a/lJILHOM IKAJIe

Cucrema
OLlCHMBAHUA
3adera

OTIINYHO

90-100

A — OTJIMYHO — TEOPETUYECKOE COJIepIKaHNE Kypca
OCBOCHO IOJTHOCTHIO, 6€3 IPOOEIOB; HEOOXOIUMBIE
MPAKTUYECKHE HABBIKK PA0OTHI C OCBOCHHBIM
MaTepraaoM c(hOPMHUPOBAHBI; BCE
[peyCMOTPEHHBIE POTPaMMON 00yIeHHUS
yueOHBIC 3aJaHKs BBIITOJIHEHBI, KAYECTBO UX
BBIIIOJIHEHHS OLIEHEHO YHCIIOM 0allIOB, OJIH3KUM K
MaKCHMaJIbHOMY

Xoporo

83-89

B — oueHb XOPOILIO — TEOPETUYECKOE CONEPIKAHUE
Kypca OCBOEHO IIOJIHOCThI0, 0e3 Ipo0esoB;
HEe00X0UMbIE IPAKTUUECKHUE HABBIKU PaOOTHI C
OCBOCHHBIM MaTepUaJIOM B OCHOBHOM
c(hOpMUpPOBaHbI; BCE MPETYCMOTPEHHBIE
porpamMMoil o0ydeHus: yueOHble 3a1aHUs
BBITIOJIHEHBI, KAYECTBO BBIMOIHEHUSI OOJIBLIIMHCTBA
M3 HUX OLIEHEHO YUCIIOM 0ajlioB, OJIM3KUM

K MaKCUMaJIbHOMY

Xopo1io

75-82

C — Xopo110 — TeOpeTUYecKoe coiepkaHne Kypea
OCBOCHO TMOJTHOCTHIO; HEKOTOPHIE TPAKTUUECKHE
HAaBBIKU Pa0OTHI C OCBOCHHBIM MAaTEPUAIOM
c(hOpMHUPOBAHBI HEIOCTATOYHO; BCE
MIpe1yCMOTPEHHBIE POrpaMMOii 00ydeHUS
y4eOHBIE 3a/IaHUsI BBITTOJTHEHBI, KAY€CTBO
BBIITOJIHEHUS] HU OJIHOTO U3 HUX HE OILIEHEHO
MUHHMAJIbHBIM YUCJIOM OaJlJIOB, HEKOTOPHIE BUJIBI
3aJlaHu# BBIMOJIHEHBI C OIIMOKAMHU

Y nosnerBo-
PUTENBHO

63-74

D — ynoBneTBopUTEIbHO — TEOPETUIECKOE
coJiepKaHue TUCIUILTMHBI OCBOEHO YaCTUYHO, HO
po0eIIbl He HOCAT CYIECTBEHHOTO XapaKTepa;
HE00XO0/IMMBbIE IPAKTUYECKHE HABBIKU PaOOThI

C OCBOCHHBIM MaTE€pHaJIOM B OCHOBHOM
c(OopMHPOBaHBI; OOJIBIIMHCTBO
MIPEYCMOTPEHHBIX MPOTPaMMON 00yUYeHHS
y4eOHBIX 33]aHUI BBIIIOJHEHO, HEKOTOPbIE

W3 BBINIOJIHEHHBIX 33JJaHAN, COACPIKAT OMIMOKH

Y noBnerBo-
PUTEIBHO

50-62

E — nmocpencTBeHHO — TeopeTHyecKoe
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOpbIE MPAKTUYECKHE HABBIKU PAOOTHI

He c()OPMUPOBAHBI, MHOTHE MTPEyCMOTPEHHbBIE
nporpamMmoii o0yuenust yueOHbIe 3aaHus

HE BBINOJIHEHBI JIN0O KAYeCTBO BHITIOJTHEHUS
HEKOTOPBIX U3 HUX OLIEHEHO YUCIIOM 0aJlioB,
OJIM3KUM K MUHUMAJIBHOMY

3auTeHo

Heynosnerso-
PHUTEITBHO

21-49

FX — Hey10BIETBOPUTENILHO — TEOPETHUYECKOE
coJiep’KaHue Kypca OCBOCHO YaCTHYIHO;
HE0OXOIUMBIE TPAKTUIECKUE HABBIKK PaOOTHI
He c(hOpMUPOBAHBI; OOJIBIIUHCTBO
MPEIYCMOTPEHHBIX POrpaMMOi 00yUYeHHS
y4eOHBIX 3aJaHUI HE BBIMOTHEHO JINOO KaYeCTBO
X BBIITOJIHCHHUS OLICHCHO YHCJIIOM 6aJIJIOB,

OJIM3KUM K MUHUMAJIBHOMY; IIPH

He 3aureno




JIOTIOJTHUTEIHFHON CaMOCTOSITENILHOM paboTe Hal
MaTepHaioM Kypca BO3MOKHO MOBBIIICHUE
KaueCcTBa BBINMOJIHECHUS YUCOHBIX 3aIaHUN

Heynosnerso-
pUTEIBHO

0-20

F — HEYIOBIETBOPUTEIIEHO — TEOPETHUECKOE
coJiep’KaHue Kypca He OCBOCHO; HEOOXOIUMBIC
MPAKTUYECKHE HABBIKH PAOOTHI

He c()OPMUPOBAHBI; BCE BBHITTOJIHEHHBIC YIeOHBIC
3aJIaHMsl COJIEPIKAT IPyObIe OITMOKH,
JIOTIOTHUTEIIbHASI CAMOCTOSATEIbHAS padoTa HaJl
MaTepHaIOM Kypca He IPUBEIET K KAKOMY-TTHO0
3HAYUMOMY TIOBBIIIICHHIO KAY€CTBA BHITIOJTHEHUS
y4eOHBIX 3aJaHuI




2. KOHTPOJIBHO-OLEHOYHBIE CPEJCTBA

2.1. OueHoYHbIE CPeACTBA TEKYIEr0 KOHTPOJIA (THIIOBbIE)

Bonpocs! uist TeKyIero KOHTpOoJIs:

YTto Takoe UHTEIIEKTyaJIbHbIE CUCTEMBI?

2. Kakue OCHOBHBIE 1I€JIM U 337a4i CTOAT MEpe]l MHTEIJIEKTY AJIbHBIMU
cucrtemamu?

3. Pa3psacHuTe noHATHE "UCKYCCTBEHHBIN MHTEIIEKT" U €r0 OTINYHE OT

OOBIYHOTO YEJIOBEYECKOTO MHTEIICKTA.

Kakue npuHIHIBI IexkaT B OCHOBE pabOThI SKCIIEPTHBIX CUCTEM?

OOBsACHUTE, YTO TAKOE MAIIMHHOE 00YYEHHE U KaK OHO CBSI3aHO C

UHTEIJICKTYalIbHBIMU CUCTEMaMH.

Kakwue Tumbl 3a1a4 peniaroT CHCTEMBI ¢ NCKYCCTBEHHBIM UHTEIJICKTOM?

B yewm 3akntoyaercs npuHIMI pabOThl CUCTEM MAILIMHHOTO 3pEHUs?

8. Kak uHTemeKTyaibHble CUCTEMbBI MOTYT UCIIOJIb30BaTHCS B 00pabOTKe
€CTECTBEHHOTO SI3bIKa?

9. KakoBa poJsib HEPOHHBIX CE€TEN B MHTEJUIEKTYaJIbHBIX cUCTEMaX?

10.Kakue BbI30BBI MOTYT BO3HUKHYTH TP pa3pab0OTKe U BHEAPEHUU
UHTEJJIEKTYaJIbHBIX CUCTEM?

11.Kak cucTembl OAJCPKKUA PUHITHS PEIICHUHN CBS3aHBI C
MHTEIJICKTYalIbHBIMUA CUCTEMaMHU?

12.B 4yem oTiIM4me MEXKAY CIa0bIM U CUIIBHBIM UCKYCCTBEHHBIM HHTEIJUIEKTOM?

13.Kakum 006pa3oM HHTEIUIEKTYaIbHbIE CHCTEMBI MOTYT yJydIlaTh
IIPOU3BOIMTENILHOCTh B OM3HEce?

14.Kakue mpuMepsl IPUMEHEHHSI UHTEJUIEKTYaIbHBIX CUCTEM BBl MOYKETE
IIPUBECTU B MEIULIMHE?

15.Kakue sTnueckre BOIpoCckl MOTYT BO3HUKHYTb ITPH UCIIOJIb30BAHUU
UHTEIJJICKTYaJIbHBIX CUCTEM?

16.Yto Takoe poOOTOTEXHHUKA M KaK OHA CBA3aHA C MHTEIJIEKTYaTbHBIMH
cucrtemamu?

17.KaxuM 00pa3oM TEXHOJIOTUU OJIOKUYEHH MOTYT ObITh UHTETPUPOBAHBI B
UHTEIJJICKTYaJIbHbIE CUCTEMBI?

18.Kak uHTEIIeKTyaabHble CUCTEMbI TPUMEHSIOTCS] B aBTOMOOUIILHOM
MIPOMBILIJIEHHOCTH?

19.Kakue nepcrneKTHBbI Pa3BUTHS HHTEIUICKTYaIbHBIX CHCTEM BbI BUIUTE B
omkaiiiem oyymiem?

20.Kaxk onenuBaercs 3pPeKTUBHOCTb MHTEIUIEKTYAIbHBIX CUCTEM U KaKue
METPUKH MOTYT UCTIOIH30BATHCS JIJISl 3TOTO?

21.Kakue nmporpaMMHbI€ MMAKEThl U OMOJIMOTEKH UCTIOIB3YIOTCS IS pa3padoTKu
CUCTEM MAalIMHHOTO 00yudeHus?

22.Yto nipencraisieT coboit TensorFlow, n B kakux 00aCTAX OH MOXET OBITh
MPUMEHEH?

23.Kakue OCHOBHBIE (DYHKIMOHAJIbHbIE BO3MOXKHOCTH  IPEAOCTAaBIISIET
oubnunorexa PyTorch ans pazpaboTku HEMPOHHBIX ceTeit?

24 KaxoBa ponb Oubmuoteku scikit-learn B pa3paboTke HHTEIUIEKTYaJIbHBIX
cucrem?

=
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25.Kakue 3agaun moxeT pemats 0udimoreka OpenCV B KOHTEKCTE MAITUHHOTO
3penusi?

26.Yto Ttakoe Natural Language Toolkit (NLTK) u xakue 3amaum oOpabOTKu
€CTECTBEHHOTO SI3bIKa MOYKHO PEIIUTH C €T0 MOMOIIBI0?

27.B gem ocobennoctu Ombmmotrexu spaCy, MCHOIB3yeMOW sl 00pabOTKH
TEKCTa U U3BJeueHus: nHpopMauu?

28.Kak OubmuoTeka gensim TMOJJAEpKUBaeT padboOTy ¢ TEMaTHUUYECKUM
MOJICTTUPOBAHUEM H BEKTOPHBIM IPEICTABICHHEM TEKCTOB?

29.Kakue Bo3MOkHOCTH npefocTaBiseT oudmoreka NLTK 11 ananm3a 9yBCcTB
U OIIpe/IeTICHNsI TOHATbHOCTH TeKCTa?

30.Kakue anropuTMbl MAIIMHHOTO OOYYEHHUS BKIIOYEHBI B OHOJIHMOTEKY
XGBoost, 1 B KakiX CIIEHAPHUSIX OHA MOKET OBITh MMOJIE3HOM?

31.Kakum ob6pazom Oubnmorexka Keras ympoimaer pa3paboTKy HEHPOHHBIX
ceTeit, oco0eHHO B KoHTeKcTe TensorFlow?

32.B yem 3akioyaroTcsl MpeuMyIIecTBa U HeAocTaTku oubanoreku Theano st
BBITIOJTHCHUSI MATPUYIHBIX OTIEpaIliii B MATUHHOM OOyYCHHUH?

33.Kakne Bo3MOxHOCTH TIpeaocTaBisieT ondmuoreka Apache Spark MLIib ms
pacripeeieHHOTO MAIlTMHHOTO 00y4YeHus?

34.Kak oubmmotexa Hugging Face Transformers ymydmaeTt paboTy ¢ MoaeIsIMH
rIIyOOKOro 00yueHus Jj1si 00pabOTKH €CTECTBEHHOTO SI3bIKa?

35.B uem omimume wMexnay Oubmmorekamu LightGBM  u  CatBoost,
UCITIOJIb3yEMBIMH JIJISl PEILICHUS 3a/1a41 TPaIUEHTHOTO OycTUHTa?

36.Kakue anroputmpl MAIIMHHOTO OOydeHHsI BXOAAT B Oubimoreky scikit-
image, peAHa3HauYeHHYIO 11 00paOOTKN U300paKEeHUI?

37.Yto Takoe Dlib, u kakume 3amauni B 00JaCTH KOMIBIOTEPHOTO 3pPEHUS U
MaITUHHOTO O0YYEHHSI OH MOXKET periaTh?

38.Kakue WHCTpyMEHTH M OMOTUMOTEKH MPEIOCTABISAIOT BO3MOXKHOCTH JUIS
aBTOMATH3AIMU TPOIIECCa Pa3BEPTHIBAHHS MOJIEICH MAIIMHHOTO OOydYeHUs
(manpumep, MLflow)?

39.Kakum obOpazom OubOmmoTeka fastai obneryaer pa3pabOTKy U OOydeHHE
Moieliel TrIy0oKoro o0yueHus?

40.Kakne (peiiMBOpKH M OHMONMHOTEKH PEKOMEHIYETCS HWCIIONb30BaTh IS
pa3pabOTKH MHTEIUICKTYaIbHBIX CUCTEM B 00J1aCTH OOJIBIINX JAHHBIX?

41.Yto BKIIOYAET B ceOs mpenBapuTenbHas 00padOTKa JaHHBIX B KOHTEKCTE
WHTEJUICKTYJIbHBIX CUCTEM?

42.KakoBa poJib YUCTKH JJAHHBIX B MPOIIECCE MPEIBAPUTEITHHOM 00pabOTKN?

43.1Touemy BakHa 00pabOTKAa OTCYTCTBYIOIIMX JAHHBIX, U KaKU€ METOJIbI
UCITIOJIB3YIOTCS JUTSl KX 3aIOJTHEHUS ?

44 Kaknvie METOIbl HOpPMAJIU3AIlUU JTAHHBIX TPUMEHSIIOTCS JJIS TPUBEICHUS
MEPEMEHHBIX K OJTHOMY MaciluTady?

45.B yeM pazimure MEeX1y HOpMaIu3alue u cCTaHaapTU3alue JaHHbIX?

46.Kakum o6pa3zom o0paboOTKa KaTeropHalibHbIX JITaHHBIX BIIMSET Ha MPOLECC
MaIlIMHHOTO O0y4YeHUs?

47.Yt0 Takoe KOAMPOBAHHME KATETOPUAIBHBIX TPU3HAKOB, WU KAKHWE METOJIbI
UCTIONB3YIOTCS IS ATOTO?

48.Kak 00paboTka BEIOPOCOB MOKET MOBJIUATH HA KA4€CTBO MOJIEIH MAIITHHHOTO
oOyueHus?



49.B yem coctout mMeTo]; 0aTaHCUPOBKM KJIACCOB, M MOYEMY 3TO BAXKHO IS
3a/1a4 Kiaaccupukarmm?

50.Kakue TeXHHKHU HCTONB3YIOTCS sl 00paOOTKH TEKCTOBBIX JAHHBIX MEpe
NPUMEHEHUEM B MOJECIIAX MAIMHHOTO O0y4YeHUs?

51.Yto Takoe neMmaruh3alMs M CTEMMHUHI, U KaK OHHU TNPUMEHSIOTCA K
TEKCTOBBIM JaHHBIM?

52.Kak paboTaet TOKeHU3AIUs B KOHTEKCTE 00PaOOTKH TEKCTOBBIX JIAHHBIX ?

53.B dem cocTouT BeKTOpH3allMs TEKCTa, U KaKue METOJbl €€ pealn3aluu
CyIIECTBYIOT?

54.Kak o0paboTka BpPEMEHHBIX PSJIOB MOXET OBITh BaXXHOW IS
MHTEJUIEKTYaJIbHBIX CUCTEM?

55.Kakue metonpl 00pabOTKH BPEMEHHBIX PSIIOB IMUPOKO MCHOJB3YIOTCS B
aHaJln3e JaHHbIX?

56.Kak mpenoTBpamaeTcsi yTeuka JaHHBIX TPU MpeABapUTEIbHON 00paboTKe B
KOHTEKCTE MAIIMHHOTO 00y4YeHHS?

57.Kakue Meroapl AETEKUMU U yJAJI€HUS AyOJHMKATOB JaHHBIX MOTYT OBITh
IIPUMEHEHBI?

58.B dem 3akmrodaercs paboTa ¢ HecOaJlaHCHPOBAHHBIMH JAaHHBIMU, M KaKHe
cTpaTeruu OaJlaHCUPOBKHU MPUMEHSIOTCS?

59.Kakue metoapl MacmITaOUpOBaHUS YHCIOBBIX NPU3HAKOB MPUMEHSIOTCS B
npeaBapuTeNbHON 00padboTke?

60.Kak wucnonb3oBaHHEe METOIOB TEHEpAalMM HOBBIX IMPU3HAKOB MOXKET
HOBBICUTH IPOU3BOAUTEIBLHOCTD MOJIETH?

61.Kak 06paboTka JaHHBIX BIUSET Ha Pe3yJbTaThl KIACTEPHOTO aHaIHn3a?

62.B ueM 3akirodyaeTcss yMEHbUICHHE Pa3MEPHOCTH JIaHHBIX, U KaKHE€ METOJIb
UCIIOJIB3YIOTCS JJIs1 TOr0?

63.Kax mnpeaBaputenbHas o0paOOTka JaHHBIX BIWseT Ha 3()PEKTUBHOCTH
QITOPUTMOB KJIaCTepU3aIIu?

64.Kak 00paboTka HaHHBIX BIMAET HAa HHTEPIPETUPYEMOCTHh pPE3YyJIbTaTOB
MaIlIMHHOTO O0y4YeHUs?

65.Kakune meToapl 00pabOTKH JaHHBIX MPUMEHSIOTCS B 3a7a4ax oOy4yeHus 0e3
yuuTensa?

66.Kakue TeXHUKH CriaXMBaHUs JaHHBIX UCIOJB3YIOTCS B IPEBAPUTEIILHOM
00paboTKe BPEeMEHHBIX PSIOB?

67.Kak 00paboTka JaHHBIX BIWSET HA MPOIECC KPOCC-BAIHUIANMU MOJCIEH
MaITUHHOTO OOyYCHHSI?

68.B dem 3akmrouaercs paboTa ¢ BRIOpocaMH U aHOMAJIUSIMU B TJAHHBIX ?

69.Kakue metompl 00pabOTKN M300paKeHU MPUMEHSIOTCS Tepe]] 00yueHneM
MoJieJIeil KOMITbIOTEPHOTO 3peHusi?

70.Kak o00pa®oTka [OaHHBIX BJIMSET HA MPUHATHE pEHICHUH B CHUCTEMax
TOJIICPKKU TTPUHSITHS PEIICHUN?
2.2. OueHoYHbIE CPeCTBA 1JIs1 IPOMEKYTOYHOM aTTeCTAIUM

Bomnpocs! 1151 mpoBeieHns aTTecTaluu
1. Yro Takoe 3a1a4a Kiaccu(puKauy JaHHBIX?
Kakue ocHOBHBIE IIaru BKIIOYAET B c€0sI Mpoliece KIaCCU(PUKAIUU TaHHbIX ?
3. Kakwue tumsl 3a1a4 K1accu@UKaiy CyIIeCTBYIOT B MAIIIMHHOM O0y4YeHUN?

N
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B yem paznuune mexay OMHapHON U MHOTOKIJIACCOBOM Kiiaccuukanuein?

5. Kakue MeTpuky UCHOIB3YIOTCS AJIsl OLICHKH KauecTBa OMHAPHBIX
KJIACCU(PUKATOPOB (HAIIpUMeEp, TOYHOCTh, MOJIHOTA, F1-Mepa)?

6. Kakue MeTpuku MpUMEHSIOTCSI B MHOTOKJIACCOBOM KJIacCU(UKAITIN
(HampuMep, MaKpo- U MUKpPO-yCpeaHeHue)?

7. Kakue metoapl 00pabOTKH HecOaTaHCHPOBAHHBIX KJIACCOB MPUMEHSIIOTCS B
3aayax Kiaccupukarum?

8. Uro mpexacraBisieT co00it METO ] ONOPHBIX BEKTOPOB (SVM) 1 Kak oH
UCIIOJIb3YyeTCsl 115 Kiaccudukanuu?

9. Kak paboraet anroputm k-6mmkaitmux coceneit (k-NN) B 3agauax
Kiaccudukanuu’?

10.Yro Takoe pemaroiue AepeBbs, U KaK OHU UCIOJIb3YIOTCS B 3a/1a4ax
Kiaccuduxanum?

11.B yeM 3akiro4aeTcsl HPUHLMI PadOThI CIIy4ailHOTro Jieca B 3a/1a4ax
Kiaccudukanuu’?

12.Kakne MeToIbl TPaIuEHTHOTO OYCTHHTA MIMPOKO MPUMEHSIOTCS IS
KJ1accupUKaIu JaHHbBIX ?

13.YT0 Takoe IOTUCTUYECKAs! pErpeccusi, ¥ KaKk OHA UCTIONB3YETCs B 3a/1a4axX
OMHApHON M MHOTOKJIACCOBOM KJIacCHU(PUKALIUU?

14.B yem oTiInuMe MEXAY AMCKPUMHUHAHTHBIM aHAJIM30M U JIOTUCTUYECKOM
perpeccuei B KOHTEKCTe Kiaaccupukamm?

15.Kak paboTaeT HauBHBIN 0allecOBCKUM Ki1acCUPUKATOP, U B KAKUX
crieHapusX oH 3pheKTHUBeH?

16.Kakue anroputMbl MalIMHHOTO O0yYEHUS UCTIOIB3YIOTCS JIJIs
KJaccu(ukanuy n300paskeHuin?

17.Kakue TeXHUKH U3BJICUEHUS IPU3HAKOB MIPUMEHSIOTCS B 3a]1a4ax
Kiaccudukanuu’?

18.B 1em 3akirovaeTcs UCMIOIb30BaHUE HEMPOHHBIX CEeTEH NI KiaccuuKaIimu
JTAHHBIX ?

19.Kakne MeToIbl perysipu3alii MOTYT OBITh TPUMEHEHBI TIPY 00y4EeHUHN
KJ1IacCU(UKATOPOB?

20.Kak TexHuka OycTHHTa MOKET OBITh CIIONB30BaHAa JIJIS YTy UIICHHUS
IPOU3BOAUTENLHOCTH KIIACCU(PUKATOPOB?

21.Kaxk paboraet meron onopHbix 00bekToB (One-Class SVM) B 3agauax
oOHapyXeHHsI aHOMaJIUN?

22.Kakue acreKTsl peABapUTEIbHON 00paOOTKM TaHHBIX BIMSIOT Ha
pe3yNbTaThl Kiaccupukanum?

23.Kak ucnonb3oBaHue 3HCEMOJIEH MOJIENIe MOKET YIyUIIUTh TOUHOCTb
Kkiaccuduxanum?

24 Kak 00paboTKa TEKCTOBBIX JJAHHBIX BJIMSAET HA MPOLeCcC KilacCu(PUKaluy B
3a/1a4ax aHajin3a TOHAIBHOCTH?

25.Kaxk texHuku Binoxkenuit cioB (word embeddings) MoryT ObITh
UCTIOJIb30BaHBI B 3a/1a4aX KIACCU(PUKALINU TeKCTa?

26.Kakue MeTo i1 OMHapHU3alui U300paKeHUN TPUMEHSFOTCS Tepe/
KJIaccupuKanuen?

27 .Kakue anropuT™bl Kiaccu(pukaiiy noaBepxeHbl mpodieme nepeodydeHus,

U KaK ee MpeJoTBpaIiaTh?



28.Kakue MeTobl peryaspu3alii IPUMEHSIOTCS AJIs COKPAILEHHS CIIOKHOCTH
Mojenen knaccuduraum?

29.Kakue acreKThl BbIJICICHUS TPU3HAKOB BAXKHBI JJIs1 yCTICITHON
KJIaCCU(UKALMU BPEMEHHBIX PsII0B?

30.Kak MOXHO MCIOJIb30BaTh aHCAMOJIU MOJIENEH IS yIIyqIlIeHUS
CTaOMIBHOCTH KJaccu(pUKaINK JaHHBIX ?

31.Yto Takoe MHOTOMEpHAasi BU3Yyalu3allusl IaHHbIX ?

32.Kakue mnpeumMyniecTBa MpPeAOCTaBIICT MHOIOMEpHAs BU3yalIM3allus I10
CPABHEHUIO C OJTHOMEPHOI?

33.Kakue MeToapl MHOTOMEPHOW BHU3yalIHM3allMd IMUPOKO MCHOJIB3YIOTCS B
MalTMHHOM O00y4YeHUn?

34.B 4em 3akirouaeTcs NpUHIUI pabOThl MeTOAa r1aBHBIX KOMIOHEHT (PCA)?

35.Kakue 3amaun pemarorcs ¢ ucnoib3oBanueM metoga t-SNE (t-distributed
Stochastic Neighbor Embedding)?

36.Kaxue MeTo/1pI BU3yalIM3aliy MOICPKUBAIOT Pa00TY ¢ BBICOKOPa3MEPHBIMH
TAaHHBIMU?

37.B uem ocHoBHOE oTnmune Mexay metogamu PCA u t-SNE?

38.Kakue anropuTMpl MHOTOMEpPHOW BH3yalU3alldd MOTYT COXPaHSThH
re0/Ie3UYECKUEe PACCTOSTHUS MEXTY 0ObEKTaMM?

39.4Yto Takoe MeTo] camoopranusyroumxcs kapt (SOM) u Kak OH UCTHIOJIB3YETCsI
JUISL BU3yaau3aluu?

40.Kak pa6oraer meton LLE (Locally Linear Embedding) B 3amauax
MHOTOMEPHOM BU3yau3auuu?

41.B gem 3akiouaeTcs MeTo ] [somap, 1 Kak OH peliaet mpooIeMy COXpaHeHUS
reoe3MYECKUX PACCTOSHUM?

42.Kakuie MeTo bl MHOTOMEPHOM BU3yanu3anuu 3QGEeKTUBHBI 11 COXPAaHEHUS
JIOKAJIbHOW CTPYKTYPBbI TaHHBIX ?

43.Kax mpumensiercs metoq UMAP (Uniform Manifold Approximation and
Projection) st BU3yanu3auuu JaHHBIX ?

44 Kakue aaropuTMbl MHOTOMEPHOW BU3YyaIU3alUd IPUMEHSIOTCA AJi1 paOOThI
C BPEMEHHBIMU psiiamu?

45.Kakue TeXHUKU BU3yalH3alWy MCHOJB3YIOTCS JUIsl aHajdu3a CBS3EH MEXIy
00BEKTaMU B MHOTOMEPHOM IIPOCTPaHCTBE?

46.Yto Takoe MHOTOMepHOE mkanmupoBanue (Multidimensional Scaling, MDS),
U KaK OHO MIPUMEHSETCS B BU3YaJIU3alluU TaHHbIX ?

47.Kakue MeToasl BU3yanu3anuu 3(h(QEeKTUBHBI AJi1 0TOOpaKEHUsST KIACTEPHOU
CTPYKTYPBI B JAHHBIX ?

48.B deMm 3aksrodaeTcst mpuHIUMI paboTel anroputma t-Distributed Stochastic
Triplet Embedding (t-STE)?

49.Kakue acrnekTbl BbIOOpa METPUKH PACCTOSIHHMS Ba)XHbl MpPU NMPUMEHEHUU
METOJIOB MHOTOMEPHON BU3yaIH3aIin?

50.Kakue mnpoOseMbl MOTYyT BO3HUKHYTh MpPU BHU3yalM3alUd JaHHBIX C
UCTIOJIb30BaHUEM METOJIOB CHUKCHHSI Pa3MEPHOCTH?

51.Kak mnpumeHsieTcss METOJ BHU3yalIM3allMd JAaHHBIX C  MOMOUIBIO
aBTOKOJIUPOBIIMKOB (Autoencoders)?

52.B uem 3akitoyaeTcsi METOJ TOMOJIOTUYECKOW BH3yalu3allid JaHHbBIX
(Topological Data Analysis, TDA)?



53.Kakue meTonpl MHOTOMEpHOW BU3yanu3anuu 3PGEKTHBHBI I pabOTHI C
TEKCTOBBIMU JJAHHBEIMM ?

54 Kak MeToapl MHOTOMEPHOW BHU3yaJM3allud MOTYT TIOMOYh B aHaJIM3e
BPEMEHHBIX PSAAO0B?

55.Kakue acnekTsl BaXXKHBI IPU BU3YyaTH3aIMH O0JIBIIUX 00bEMOB TaHHBIX ?

56.Kakne anropuTMbl MHOTOMEPHOW BU3YaIHM3AIllMd MOXHO MPUMEHSTH IS
M3YYCHUs] U3MEHEHUH B JIAaHHBIX CO BpEMEHEM?

57.B yem 3akiroyaercs METOJ BU3yalIM3allUM JaHHBIX C HCIIOJh30BaHUEM
TEMaTHYECKOT'0 MOJICTUPOBAHNUS?

58.Kakue Meto el Buzyanuzanuu 3pGeKTUBHBI IS aHAIU3a UCXOIHBIX TaHHBIX
B MHOTOMEPHOM IIPOCTPAHCTBE?

59.Kak ucrnosip30BaHNe HHTEPAKTUBHBIX METOJIOB MHOTOMEPHOW BU3yaIU3aIluu
MOXET YJIYUIITUTh aHAJIU3 JIaHHBIX ?

60.Kakne acreKkThl HHTEPIPETANH PE3yJIbTaTOB MHOTOMEPHOW BU3YaTH3aIluN
BAJKHBI JJIS1 IPUHATHS PELLIEHUIN ?

61.Kakne TeXHWKM BU3yalW3allMH JaHHBIX TIOJJICPKUBAIOT OOHAPYKECHUE
BBIOPOCOB ¥ aHOMAJTUI?

62.Kakne MeToapl BU3yaIM3alliid JAaHHBIX MOTYT ITOMOYb B aHaM3e rpad)OBBIX
CTPYKTYp?

63.Kak wucnonp3oBanue 1BeTa BIUgeT Ha 3PPEKTUBHOCTH METOJIOB
MHOTOMEPHOM BU3yalu3aIun?

64.B yem 3akimrouaeTcss MeTOJ Bu3yanm3anuu gaHHbeix t-Distributed Stochastic
Neighbor Embedding (t-SNE)?

65.Kakue anropuTMbl MHOTOMEPHOM BH3Yyalu3allMM 001a/al0T BBICOKOU
CTETIEHBIO MACIITA0OUPYEMOCTH ?

66.Kakue meToanl BU3yalM3allMH JTAHHBIX HamOoJiee MOAXOIAT ISl pabOThI C
KaTeropuajibHBIMU TIEPEMCHHBIMU?

67.Kakne MeToapl BU3yaIu3alliK TaHHBIX MOTYT MCIOJB30BaThCS ISl TIOMCKA
MaTTEPHOB U TPEHIOB?

68.Kakne acmekTbl 0€30MacHOCTH CJIEAYeT YYUTHIBATh TMPH BU3YaIH3alAN
JIAHHBIX C KOH(DUAeHIIMaIpHON nHpopMarein?

69.Kakne MeTompl MHOTOMEpPHOH BH3yalH3alldd TMPUMEHSIOTCS B 00JIacTh
onouHndopmaTuku?

70.Kakue TexHUKM BH3yalu3alWM JaHHBIX J(G(EKTUBHBI 17 aHaAIHM3a
MIPOCTPAHCTBEHHBIX PACIPEICICHII?



