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1. ITACITIOPT ®OHJIA ONEHOYHbIX CPEJACTB

1.1. Ob6sacTh NPpUMEHEHUA

®onpa oneHouHblx cpeAcTB (POC) — HeoThemyeMas dYacTh pabouei
IpOrpaMMbl  TUCIUTUIMHBL  (Moayssi) CoOBpeMEHHBIE TEXHOJOTHH OOpaOOTKH
JAHHBIX U TIPeAHA3HAYEH JJIsl KOHTPOJISA U OLIEHKU 00pa30BaTEIbHbBIX JTOCTUKEHUM
CTYJICHTOB, OCBOMBIIUX MPOTrpaMMy JUCHUIUIUHBI (MOIYJIS).

1.2. Ilenu u 3agaum (pOHIA OLIEHOYHBIX CPEACTB

Henp ®OC — ycTaHOBUTH COOTBETCTBHE YPOBHS MOJATOTOBKH 00YUaroIIerocs
tpeboBanusmM DI'OC BO OGakamaBpuar / choenmuajauTeT / Marucrparypa Mo
HanpasiaeHno noarotoBku 09.04.04 IlporpaMmHas MHXKEHEPUS, YTBEPKIACHHOTO
npukazoM MuHnucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit deneparuu ot 19
ceHTsa0pst 2017 1. Ne 932 (¢ uBMEHEHUSIMU 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 NOCTHKEHUS
YHuBepcaabHbIe

OO6uenpodeccuoHaIbHBIC

ITpodeccrnonanbHbIC

IIK-3.1. 3uaTh METOABI CO3TAHUI
MIPOrPaMMHOTO OOecrieueHus AJis aHAIN3a,
pacrio3HaBaHHs U 00pabOTKU MH(OPMAITHH,
cucteM 1udpoBoit 00pabOTKH CUTHATIOB
I1K-3.2. YMeTh UCIIOIB30BATH METOEI

[1K-3. Biianenue HaBbIKaMu CO3/1aHUS CO3/IaHHUS IPOrPAMMHOT0 OoOecrieueHus s
POTPaAaMMHOTO 0OOecrieueH s I aHAIN3a, aHaJM3a, pacro3HaBaHusA U 00pabOTKU
pacro3HaBaHus ¥ 00pabOTKH HHPOPMAIIHH, nHpopmanuu, cucteM 1udpoBoit 00padboTKH
cuctem nudpoBoii 00pabOTKH CUTHATIOB CUTHAJIOB

I1K-3.3. BiageTh HaBBIKAMHU UCIIOJIb30BAHUSI
METOJOB CO3/IaHMsI POTPAMMHOTO
oOecrieueHus JIsl aHAJIM3a, PAcTIO3HABAHUS 1
00paboTKu MHPOPMAITUH, CUCTEM ITUPPOBOI
00pabOTKH CUTHAJIOB

1.4. Dransl ¢popMUpPOBAHMS KOMIETEHHWH W CPeICTBA OLEHUBAHMS
YPOBHS UX ¢)OPMHUPOBAHHOCTH

Jrtansl popmupoBanusa komnereHunii | Komnerenuun KoHTpoJ/ibHO-011¢HOYHBIE
cpeacTBa / crnocod oneHUuBaHUA

Tema 1. Benenue B Gonbiine gannsie. | 1K-3 Beimonnenue 1a00paTOPHBIX
paboT




Tewma 2. JKu3HEHHBIN UK aHAJTUTUKU I1K-3 Beinonnenue nabopaTOpHBIX
JTAHHBIX. pabor
Tewma 3. BeIcOKOIIPON3BOUTENBHBIE I1K-3 Beinonnenue nabopaTOpHBIX
BBIYMCIICHHUSL. pabot
Tema 4. MacmrabupoBanue u I1K-3 Brinonnenue n1abopaTOPHBIX
MHOTI'OYPOBHEBOE XpaHEHUE JaHHBIX. pabot
Tema 5. Busyanuzanus 1aHHBIX U I1K-3 Beinonnenue n1abopaTOPHBIX
pe3yJIbTaTOB aHaJu3a. pabor
Tema 6. Knaccudukanus 3anaq ananmza | [1K-3 Boinonnenue nabopaTOPHBIX
JTAHHBIX. pabot
Tema 7. Cnoxusie Metons! ananutuky. | IIK-3 Brinonnenue 71a00paTOPHBIX
paboT

Tema 8. OCHOBBI IOCTPOEHUS I1K-3 Boinonnenue nabopaTOpHBIX
HEHPOHHBIX CETEH /IS aHAJIN3a JaHHBIX. pabot

I1K-3 KonTponbnas pabora
Texymas arrecranus

[1K-3 DKk3aMeH (MUCbMEHHBIH )
IIpomexyTouyHas aTTecTalMsA

1.5. Onucanue nokasareseid (OpMUPOBAHUS KOMIIECTEHIIH

Koa komnereHuu Pe3yabTarhl chOPpMHUPOBAHHOCTH

[IK-3.1. 3naer MeToAbl CO3AaHUS MPOTPAMMHOIO
oOecriedeHus I aHaNIn3a, Pacro3HaBaHUs U 00pabOTKH
uHpopManuu, cucreM u(ppoBoii 0OpabOTKH CUTHAIOB

I1K-3. Bnagenue HaBbIKAMU
CO3/IaHUs TPOTPAMMHOTO
obecrieyeHns A1 aHAIN3A,

[IK-3.2. VYMmeer wuHCOOIB30BaTH METOILI CO3JaHUI
pacnio3HaBanus 1 00paboTxy POrPaMMHOTO o0ecreuenus ISt aHam3a,
MH(pOPMALMH, CUCTEM UIMPPOBOH | hacriosHaanms ¥ 06paGOTKM HMH(OPMALMH, CHCTEM
00pabOTKH CUTHAJIOB 1uQppoBoi 00paboTKH CHTHAJIOB

[1K-3.3. Bmameer HaBhIKAMH HCIIOJIB30BaHUSA METOIIOB
CO3MaHMs TPOTPAMMHOTO OOECIeUYeHUs JUIs aHaju3a,
pacrio3HaBaHusi W 00paOOTKM HWH(POpPMAIUH, CHUCTEM
¢ poBoit 00pabOTKH CUTHATIOB

1.6. Kpurepun ouneHUBaHWSI KOMIIETEHUHMH HA Pa3HbIX IJTanax Hx
(¢popmupoBanus

Buj yueOHo#H padoThl | KoaunuecTBOo 0a/1/10B
3-4 cemectp / 7-8 TpuMecTp
00 0-390 300
OdopmiieHre 0TYETOB MO JTaOOPATOPHBIM 30 6amwtoB
paboTaM
PaboTa Ha 1a00paTOPHBIX 3aHATHIX 30 6ayutoB
BrinmoaHeHNE TECTOBLIX 3aJaHuN -
BrinonHeHue 3aaHUN cCaMOCTOSITEILHON 10 6atoB
pabOoThI




OK3aMCHa

30 GamroB

HToro 3a cemecTp:

100 6asutoB

Bcero

100 6ayu1oB

HaxkonureanHas cucremMa ounenuBanus mo 100-0aaabHOM IKajgae

Yeroipexodad-
JbHAs CHCTEMAa
OLICHUBAHMS
IK3aMeHAa

100-
0aJllIbHAA
HIKAJIA

BykBennas mkana, coorsercrsyomas 100-
0a/lJILHOM 1IKAJIe

Cucrema
OLICHMBAHMA
3adera

OTJIIMYHO

90-100

A — OTJINYHO — TEOPETUYECKOE COICPKAHHE Kypca
OCBOCHO TOJTHOCTHIO, O6€3 MpoOeIoB; HEOOX0IUMbIE
MPAKTHYECKHE HABBIKK Pa0OTHI C OCBOCHHBIM
MaTepuaaoM c(hOPMHUPOBAHBI; BCE
MpeyCMOTPEHHBIE POTrpaMMoi 00ydeHUs
yueOHBIC 3aJaHMsI BBIITOJIHEHBI, KAYECTBO UX
BBIIIOJIHEHHS OIIEHEHO YKCIIOM 0alIoB, OIHU3KUM K
MaKCHUMaJIbHOMY

Xoporo

83-89

[B — 04eHb XOPOIIO — TEOPETHUECKOE COJIEPIKAHHE
Kypca OCBOCHO MOJIHOCTBIO, 0€3 MpoOeIoB;
HE00XO0IMMbIE TPAKTUUECKNE HABBIKU PAOOTHI C
OCBOCHHBIM MaTEpUAIOM B OCHOBHOM
c(hOpMHUPOBAHKI; BCE MPEIYCMOTPEHHBIC
MporpamMmMoi o0ydeHus yaeOHbIC 3aTaHHs
BBITIOJTHEHBI, KAY€CTBO BBIMOJTHEHUS OOJBIITMHCTBA
M3 HUX OLIEHEHO YHMCIIOM 0aiioB, OIM3KUM

K MaKCUMaJbHOMY

Xoporo

75-82

C — xopo1uIo — TeopeTHYeckoe coiepkanue Kypea
OCBOEHO TMOJIHOCTBIO; HEKOTOPHIE TPAKTUYECKUE
HABBIKU pa0OThI C OCBOCHHBIM MAaTEpHAIOM
c(hOpMHUPOBAHBI HEIOCTATOYHO; BCE
MpelyCMOTPEHHbIE IPOTpaMMOii 00ydeHUS
y4eOHBIC 3a/IaHUS BBITIOJTHECHBI, KAY€CTBO
BBITIOJTHEHUS] HU OJIHOTO U3 HUX HE OLIEHEHO
MUHUMAJIBHBIM YHUCIIOM 0aJIJIOB, HEKOTOPBIC BUIBI
3aJIaHUH BBINIOJIHEHBI C OIIKUOKaMuU

Y nosnerBo-
PUTEIBHO

63-74

D — yZ10BIETBOPUTETIEHO — TEOPETHUECKOE
coJiepKaHue TUCITUILTUHBI OCBOCHO YaCTUYHO, HO
npo0esIBl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HEOO0XOIMMBIC TIPAKTUYECKHAE HABBIKU PaOOTHI

C OCBOCHHBIM MaTE€pPHaJIOM B OCHOBHOM
c(hopMHUPOBaHBI; OOJBITUHCTBO
MIPEIYCMOTPEHHBIX MPOTPaMMO 00yUSHHS
y4eOHBIX 3aJ]aHU BBIITOIHEHO, HEKOTOPHIC

13 BBINOJIHEHHBIX 33JJaHUN, COAEP)KAT OIIMOKU

Y noBnerBo-
PHUTEIBHO

50-62

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

He c()OPMUPOBAHBI, MHOTHUE ITPEyCMOTPEHHbIE
porpaMMoii o0yueHus ydeOHble 3a/1aHus

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

3auTeHo

HeynoBaerso-

2149

FX — HCYAOBJICTBOPUTCIBHO — TCOPETHICCKOC




PUTEIBHO

coJiepKaHne Kypca OCBOGHO YaCTUYHO;
HEOOXOMMBIC MMPAKTHUYECKUE HABBIKA PAOOTHI

He c(OPMUPOBAHBI; OOJILITHHCTBO
MPelyCMOTPEHHBIX MPOTPaMMON 00yUeHuUs
yueOHBIX 33JaHUH HE BBIMOJIHEHO JINOO0 Ka4eCTBO
UX BBITIOJIHEHUS OLIEHEHO YUCIIOM 0aJlioB,
OJM3KUM K MUHUMAIILHOMY; TIPH
JOTIOJTHUTEIBFHON CaMOCTOSATEILHOM paboTe Hall
MaTepHaIOM Kypca BO3MOKHO TOBBILIICHHUE
KauecTBa BBINOJHEHUS YUeOHBIX 3aJaHUN

Heynosnerso-
PHUTENBHO

0-20

F — Hey10BJIETBOPUTEIBHO — TEOPETUYECKOE
coJiepKaHue Kypca He OCBOCHO; HEOOXOUMbIe
MPAKTUYECKHE HABBIKU PAOOTHI

He c(hopMUPOBaHBI; BCE BBIIIOJIHEHHBIE yUeOHBIE
3aJJaHus coJepkKat rpyObie omnoKy,
JIONOJIHUTENbHAs CAMOCTOsTENIbHAs paboTa Hajl
MaTepHaioM Kypca He MPUBEJET K KaKOMY-JITH00
3HAYMMOMY TOBBIILIEHUIO Kau€CTBA BHIMOJIHEHUS
yueOHBIX 3aJaHHI

He 3aureno




2. KOHTPOJIBHO-ONEHOYHBIE CPEJCTBA

Bormpocs! 11t TeKyniero KOHTpoJis:
. Uto npencrapnstor coboit 6omnbiue nannbie (Big Data)?
Kakne ocHOBHBIE XapaKTEPUCTUKH ONPESTSIOT JaHHBIC KakK "0omnbIiue'?

3. Kaxkue Tpu OCHOBHBIX acleKTa XapaKTepu3yIoT OOJIbIIME JaHHBIE 110 MOJIETH
"TpI/I BH?

4. Kakwue BBI30BBI U MTPOOJIEMBI BOSHUKAIOT MPU paboTe ¢ 00bEMHBIMHU

TAHHBIMU?

Kaxue Tumbl TaHHBIX OOBIYHO CUUTAIOTCS YaCThIO OOJBIIHMX JaHHBIX ?

6. Kakum 00pa3om OoJibliIve TaHHbIE OTIIMYAIOTCS OT TPAAUIIMOHHBIX 0a3
JTAHHBIX ?

7. Kak TexHomorun o0pabOTKM OOJBIINX JAHHBIX BIUAIOT HA AHAIUTUKY U
NPUHATHE PELICHUI?

8. Kakue TeXHONIOTuH XpaHEeHUs JaHHBIX YaCTO UCTIOMB3YIOTCS IS OOJIBIINX
JTAHHBIX ?

9. Kakum 06pa3zom 006paboTka OOIBIITUX JaHHBIX MOXKET BIUSThH Ha
POU3BOAUTENLHOCTh BEIYMCIUTEIbHBIX CUCTEM?

10.Kakue npeumyiiecTBa NpeoCcTaBisieT 00IauHbIe BEIUUCICHUS IS
00paboTKH OOJIBIITUX JAHHBIX?

11.Kakue TexHOIOTUM pactpeieNIeHHBIX BBIYUCICHUN YaCTO MPUMEHSIFOTCS TSI
paboTHI ¢ OONBITUMHU JAHHBIMU?

12.Kak o6ecnieunBaeTcsi 6€30MacHOCTh MPU 00pabOTKe U XPaHSHUH OOIBIITNX
JTAHHBIX ?

13.Kakum 06pa3om Oonblime JaHHBIC BIHUSIOT Ha chepy OuzHeca u
IIPOMBIIIJIEHHOCTH ?

14.Kakne MeTopI aHamu3a OOJIBIINX JTAHHBIX HCTIOIB3YIOTCS JIJIS1 BBISIBIICHUS
3aKOHOMEPHOCTEN U TPEHIOB?

15.Kak npoucxoaut nporecc coopa v 3arpy3ku OONbIINX JaHHBIX B
XpaHUIUIa?

16.Kakum 06pa3om Oosibllive JaHHBIE MOTYT OBITh MCIIOJIb30BaHbI B MAITUHHOM
00y4YeHUH U UCKYCCTBEHHOM MHTEIIEKTE?

17.Kakue BbI30BbI BOBHUKAIOT MTPU 00pabOTKE U aHATU3€ CTPYKTYPUPOBAHHBIX
U HECTPYKTYPUPOBAHHBIX JIAHHBIX ?

18.Kak 00paboTKa IMOTOKOBBIX JaHHBIX CBsI3aHA C TEMOM OOJIBIINX JAHHBIX ?

19.Kakue MeTo bl BU3yaIn3aIiui JAHHBIX IPUMEHSIOTCS JJIs1 OOBIIIX
JTAHHBIX ?

20.Kakue posiv 1 HaBBIKH TPEOYIOTCS Y CIIELUAIUCTOB, pa0OTAIOIIMX C
OOBITMMU TAHHBIMA?

21.Kakum o6pazom konnenius "Data Lake" cBsizana ¢ xpaHeHHEM U
00pabOTKOM OONBIINX TAHHBIX ?

22.Kakue BbI30Bbl BOBHHKAIOT MPU 00ECIIEYEHNN KauyeCTBA JAHHBIX B OOJIBILINX
obbemax?

23.Kakum 00pa3oM TEXHOJIOTMH PACTIPEACICHHOTO XPAHEHHSI TaHHBIX PElIaoT
npo0JieMbl MacIITAOUPOBAHUS ?

24 Kakue npuMepsl YCIEHTHOTO UCTIOIb30BaHUsI OOJIBIINUX JAHHBIX
CYIIIECTBYIOT B PA3JINYHBIX OTPACIIAX?

N —

V)]



25.Kakue TeHeHIIMY 1 Oy TyII1e HAMpaBIeHUs Pa3BUTHS 00J1acTH OOIBIINX
JAHHBIX MO>KHO BBIJECIIUTH?

26.UT0 03HauaeT TepMHH "MacTabMpOBaHNE JAaHHBIX'" B KOHTEKCTE
UH(OPMAIMOHHBIX CUCTEM?

27.Kakue mpeumyniecTBa MacTaOMpoOBaHus TaHHBIX HA YPOBHE XpaHEHUS
00ecreynBaroTCs IpH YBETUYEHUH 00beMa HHGOpMaIiu?

28.Kak paznuyaroTcsi BEpTUKaIbHOE U TOPU3OHTAIBHOE MACIITAOUpPOBAHUE
JTAHHBIX ?

29.Kakue BbI30BBI CYIIECTBYIOT PU BEPTUKATILHOM MaclITabMpoBaHuU 0a3
JTAHHBIX?

30.Yro npeacrapisieT coOO0N rOPU30HTAIIBHOE MacITAOMpOBaHKE 0a3 TaHHBIX,
U KaK OHO MOJKET OBbITh peaIn30BaHO?

31.Kakue apXxuTeKTypHbI€ MOAX0Abl K MACIITAOUPOBAHUIO JaHHBIX
IPUMEHSIOTCS B paCIpPEACIICHHBIX CHCTEMAX ?

32.Kakue posu urparoT mapAUpOBaHUE U PEIUIMKALUS IPU TOPU30HTAIIEHOM
MacIITaOMpOBAaHUU TaHHBIX ?

33.Kak TeXHOJOTUH K3MHUPOBAHUSA MOTYT OBITh UCIIOJIB30BAHBI JIJIS1 YITyUILICHUS
IPOU3BOJAUTEILHOCTH PACTIPEEICHHBIX CUCTEM?

34.Kak MacmutabMpoBaHHUE JaHHBIX CBSI3aHO C 00pa0OTKON MOTOKOBBIX JIaHHBIX
U PEAIbHOTO BPEMEHU?

35.Kakue TeHJeHIIUH CYIECTBYIOT B 00JIACTH TEXHOJOTHI MacIITaOUPOBaHUS
0a3 JaHHbBIX?

36.Kakue pemenus jis macimtabupoBanust NoSQL 6a3 1aHHBIX ITUPOKO
UCIIOJIb3YIOTCSl B UHAYCTpUN?

37.Kakum 00pa3oM TEXHOJIOTUH KJIACTEPU3ALMU U KOHTEMHEPU3aLluU BIUSIIOT
Ha MaclITabupoBaHHUE JaHHBIX?

38.Kakue BbI30BbI BO3HUKAIOT IpU 00€CIIEUEHUHN LIETOCTHOCTH JaHHBIX B
pacnpeieNIeHHbIX CUCTEMaX MacIiTaOupOBaHU?

39.Kakue MeToapl OaTaHCHPOBKY HATPY3KH MMPUMEHSIOTCS TIPH
TOPU30HTAJIFHOM MaclITaOMpOBaHUU 0a3 TaHHBIX?

40.Kakue TeXHOJIOIMH 00ECeYMBaOT BBICOKYIO JOCTYITHOCTh U
OTKa30yCTOMYMBOCTb MIPU MaCIITaAOMPOBAHUU JTAHHBIX ?

41.Kakum 00pa3oM MHOTOYpOBHEBOE XpaHEHHUE JAHHBIX BIUSIET Ha
3¢ (PEKTUBHOCTH U ONTUMU3ALMIO UCTIOJIB30BAHUS PECYPCOB?

42.Kakue TeXHOJIOTUM XpaHEHHUsI TaHHBIX Ha pa3HbIX ypoBHsX (hot, warm, cold
storage) Mo3BOJISIFOT KOHOMUTh PECYPChI?

43.Kakue peuieHust sl apXUBUPOBAHUS JAHHBIX IPUMEHSIOTCSI B KOHTEKCTE
MHOTOYPOBHEBOI'O XpaHEHUS?

44.Kak aBTOMaTH3alus yIpaBJICHNs TaHHBIMU BIUSET HA IPOLIECCHI
MacIITaOMpPOBaHUS U XPAaHEHUSI JaHHBIX ?

45.Kakue BbI30BbI U TEHJEHIUU CYIIECTBYIOT B O0JIACTH CEKbIOPUTH IIPH
MacIITaOMPOBAaHUU U MHOTOYPOBHEBOM XPAHEHUU JaHHBIX?

46.Kakum oOpa3om aHanuTHuecKue 6a3pl JaHHBIX MMOAIEP)KUBAIOT
MacuTabupoBaHue 1uisi 00pabOTKU OOJIBIINX 00BEMOB JTAHHBIX ?

47.Kakue MEeTOoIbl arperaii U KOMIPECCUU JaHHBIX TPUMEHSIOTCS PU UX
NEPEMEIICHUH MEXKTy YPOBHSAMU XPAHECHHUS ?



48.Kak TeXHOJIOTHH YIIPaBJICHUS KU3HEHHBIM ITUKIIOM JTaHHBIX COTJIACYIOTCS C
MacIITabMpOBaHUEM U MHOTOYPOBHEBBIM XPaHEHUEM?

49.Kak macmtabupoBaHie ¥ MHOTOYPOBHEBOE XpaHEHUE JAHHBIX COTIACYIOTCS
¢ TpeOOBaHUSAMM MO COOIIOJICHUIO 3aKOHOAATEIHCTBA O JAHHBIX?

50.Kaxkyto poiib UTparoT pemieHus B 00actu 00padoTku 60abmuX qaHHBIX (Big
Data) B cTpaTerusix MacTaOMpOBaHUS U XPAHCHUS TAHHBIX ?

51.Kakue 6ubnuorexu B Python yarie Bcero ucnosb3yrorcs 11t paboThI C
OOJIBITMMU JTAHHBIMU?

52.Kakum o6pazom 6ubimnoreka Pandas o6ierdaer paboTy ¢ O0ibIIMMU
naHHbIMU B Python?

53.Kak ucnonb3oBanue 6mbanoreku NumPy MOXKET yJIydiinTh
POU3BOJAUTENLHOCTD ONEepaliii HaJl OOJIBIIMMH MAaCCUBAMHU JJAHHBIX B
Python?

54.Kakue meroas! B 6ubimoreke Matplotlib mpumensitoTes 151 BU3yanu3aiuu
OonbpImmx JaHHBIX B Python?

55.Kak 6mbnroreka Dask momoraer B 00paboTke U aHAIM3€E TAHHBIX, HE
MTOMETIAOIINXCS B ONIEPATUBHOMN MaMsITH?

56.Kak pacnpenenieHHbIe BBIYMCICHUSI C UCIIOJIb30BaHHEM OnOinoTeku Apache
Spark moryT ObITh peanu3oBansl B Python?

57.Kakum o6pa3om Oubnroreka Vaex 1no3possier 3pHEeKTUBHO paboTaTh C
O0JbIIMMHU HAOOpaMU TAHHBIX ?

58.Kakue metossl B Oubnuoreke Scikit-learn ucnonb3yrores i1 MalIMHHOTO
0o0yueHust Ha 60JBIINX AaHHBIX B Python?

59.Kak 6ubnuoreka TensorFlow obecniedynBaeT BO3MOXHOCTH PabOTHI €
OOJBIIUMH 00BEMaMH JTAHHBIX VISl TIIYOOKOTO 00yUeHHS ?

60.Kakue nncrpymentsl Python moryT ucnonb3oBatbces a1 00paboTKH
MOTOKOBBIX JIAHHBIX B PEKUME PEATBHOTO BPEMEHH?

61.Kak 6ubnuorexa Apache Flink unterpupyercs ¢ Python nist o6paboTku
MOTOKOB JJAHHBIX ?

62.Kakum o6pazom 6ubanorexka GeoPandas mogaepxuBaeT 00paboTKy U
aHanu3 reorpaguyeckux naHnHbix B Python?

63.Kak ucnonb3zoBanue 6udauorexu Plotly MoxxeT ynydmnTh HHTEpaKTUBHYIO
BU3YalIM3alMI0 O0JIbIINX JaHHBIX B Python?

64.Kak 6ubnuorexka Arrow noMmoraet B 3QpeKTUBHOM 00padOTKe BPEMEHHBIX
PSAIOB | J1aT B OOJIBITUX JTAHHBIX?

65.Kakum o6pazom 6ubiroreka Joblib obnerdaer pacnpeaeieHHbIC
BBIYMCIICHUS U NapajuiebHy0 00paboTKy naHHbIX B Python?

66.Kak 6ubnuoteka Psycopg?2 nmoanepxuBaeT B3auMoJIeicTBHE ¢ 0azamMu
naHHbIX PostgreSQL miis paGoThl ¢ O0NBITMMU 00beMaMHU JTAHHBIX ?

67.Kakum o6pazom Oubnmoreka PySpark unTerpupyercs ¢ s3b1KoM
nporpammupoBanus Python mys ananusza maHHBIX Ha KiacTepax?

68.Kakne MeToapl onTUMHU3AINKA PAOOTHI C MAMSTHIO IPUMEHSIOTCS TP padboTe
¢ Oonpmumu nanueiMu B Python?

69.Kak oubnuoreka Hadoop MapReduce MoxkeT HCTIONB30BaTHCS B CBA3KE C
Python nns 06paboTku OOJMBIINX JAHHBIX?

70.Kakum o6pazom 6mbimnoreka Scrapy nojjepxuBaetT coop u o0paboTKy
MAHHBIX ¢ B€O-CalTOB B OOJBIINX MacmTadax?



71.Kak oubnuoreka SQLAlchemy obecrieunBaeT TOCTYIT M B3aUMO/ICHCTBHUE C
peISIMOHHBIMU 0a3aMu JaHHBIX B Python?

72.Kakum o6pazom Oubmmoreka Faust momnepxxkuBaeT 06pab0OTKy TOTOKOBBIX
JaHHBIX C UCIOJIB30BaHUEM aCHHXPOHHOTO MporpaMmmupoBanus B Python?

73.Kakue BbI30BBI MOTYT BO3HUKHYTH IPU pabOTE C pacnpeaeIeHHbIMU
CUCTEMaMU XpaHeHHUs 1aHHbIX B Python?

74.Kaxk ucnonb3oBanue 6ubanorexku PyTorch MmoxxeT ObITh LIEHHBIM IIPU
00paboTKe 1 aHau3e OONBIINX JAHHBIX B 00JACTH UCKYCCTBEHHOTO
WHTEIJIEKTA?

75.Kakue cTpaTeruu K3IUpOBaHUS U IPEeIBApUTEIbHON 00pabOTKH TaHHBIX
UCIIOIB3YIOTCS TIpH paboTte ¢ OonbImuMu oo0beMaMu nHpopmaiuu B Python?

2.1. OueHoyHbIe CPEeACTBA I IPOMEKYTOYHOM ATTECTALNH

Borpocsl fu1st mpoBeieHUst aTTeCTalluu

Kaxkue nienu npecnegayer Bu3yanusaius JaHHBIX B KOHTEKCTE aHalu3a?

Kax ucnonbp3oBanue pa3iuyHbIX TUIIOB IPAPUKOB MOXKET MOICP>KUBATh

pa3HbIe ACHEKThl BU3yalu3aluu JaHHBIX?

3. Kakue 6mOmmorexku Python yacto mpuMeHSIIOTCS I CO3TaHUs
BU3YJIU3ALNI?

4. Kakue OCHOBHBIE 3JIEMEHTBI BKJIIOUAIOTCS B rpaduK JJisl Iepeaadn
uH(popmaumn?

5. Kak ucnonb3oBaHue 1BETA U CTUIIS IOMOTAaeT B epeiaye HHPOpMALIMH B
BU3yalln3alNK JAHHbBIX ?

6. KakuMm 00pa3om BU3yanu3aius BpEMEHHBIX PSI0B MOKET TIOMOYb B aHATIU3E
JTAHHBIX ?

7. Kaxkue BbI30BBI MOTYT BO3HUKHYTD [IPU BU3YyaJIU3alMK OOJIBIINX 0O0BEMOB
JTAHHBIX?

8. Kaxkue Tunsl muarpamMm moaxo/sT 1Jisi OTOOpaXeHus: pacupeeeHus
JTAHHBIX ?

9. Kak ucnosib30BaHUE TEMIOBBIX KaPT MOKET OMOYb B aHAJIN3€ INIOTHOCTU
JTAHHBIX ?

10.Kak Bu3yanuzanus nuarpaMmMbl pacCEesTHUSI MOXKET IIOMOYb B BBISIBIICHUU
KOPPEJISIIUU MEXK]Ty IEPEMEHHBIMU?

11.Kakum 006pa3zom Bu3yanuzanus o01aka TOYEK UCIIOIb3YeTCs IS
MpeACTaBICHNUS] MHOTOMEPHBIX JaHHBIX?

12.Kakue MeTo/Ibl BU3yalIU3allii JAaHHBIX TOAXOAT ISl KaTerOpraibHbIX
NIEPEMEHHBIX ?

13.Kakum o6pa3om co3znanue quarpamMmbl "siuk ¢ ycamu" (box plot) moxker
MIOMOYb B BBISIBIICHUU CTATUCTUYECKUX XAPAKTEPUCTUK JTAHHBIX?

14.Kakue HHCTpYMEHTHI U OMOIMOTEKH 00€CTIEUNBAIOT MHTEPAKTUBHYIO
BU3yaJIN3alIMI0 JaHHBIX?

15.Kakum o6pazom rpaduku ['anTa HCTIONB3YIOTCS AJI OTOOpaKeHUS
BPEMEHHBIX JAHHBIX U COOBITHI?

16.Kak Bu3yanuzaius CeTeBbIX rpa)uKOB MOXKET IIOMOYb B aHAJIH3E
B3aMMOCBSI3E€M MEX Y dJIeMEeHTaMu?

N —



17.Kaxk ucrnonp3oBanue JanmO0p/10B U HHTEPAKTUBHBIX OTYETOB O0JIer4aeT
MpeACTaBICHUE PE3yJIbTaTOB aHaIU3a?

18.Kakum 0o6pa3zom TemaTudeckasi Kaprorpadus moIepKUBAET BU3yTH3AITUIO
MPOCTPAHCTBEHHBIX JAHHBIX?

19.Kak Bu3yanu3zaius JaHHBIX MOKET OBbITh aanTUPOBaHA JIJIs JIU1I, HE
o0nagaronMx HaBbIKaMu aHanu3a’?

20.Kak ucrnonp30BaHue aHUMAlMU B BU3yaJu3aliy JAHHBIX MOKET YIy4YIlIUTh
BOCIIPUATHE BPEMEHHBIX U3MEHEHUN?

21.Kak Bu3yanu3anus JaHHBIX MOXKET MOMOYb B 0OHAPYKEHUHU BHIOPOCOB U
aHoManuu?

22.Kakum 00pa3om BU3yalIn3alus JaHHBIX MOXKET MOACP>KUBATH MPOIECCHI
MaIIMHHOTO O0y4YeHHUsI, TAKME KaK KiiacTepu3arus?

23.Kakue BbI30BBI CYLIECTBYIOT IIPU BU3YAIM3ALUH JIAHHBIX C UCIIOJIb30BaHUEM
BUPTYaJIbHON U JOMOJHEHHOW peaabHOCTU?

24 Kakum 00pa3om BBIOOP MOIXOSIINX IIBETOBBIX CXEM BIIUSET Ha
YUTAEMOCTh U 9(PPEKTUBHOCTD BU3yaTH3aI[IN !

25.Kak ucronp30BaHUE JUHAMUYECKON BU3yaln3allU JAHHBIX MOYXKET IOMOYb
B aHAJIU3€ U3MEHSIONIUXCS ATTEPHOB B JIAHHBIX ?

26.YT1o npeAcTaBisiiOT COO0M CI0KHBIE METOJIbl AHAJTUTUKHU JAHHBIX U B UEM UX
OTJINYHE OT 0a30BBIX METOIOB?

27.Kakum 00pa3zomM METO/IbI II1yOOKOro 00y4eHus: IPUMEHSIOTCS JIJIs aHAIKU3a U
00pabOTKH CIIOKHBIX CTPYKTYPUPOBAHHBIX JIAHHBIX ?

28.Kakue BbI30BBI CYIIECTBYIOT MPU paboOTe C HECTPYKTYPUPOBAHHBIMU
JAHHBIMH, U KaKhe METO/bl aHATUTUKUA MOTYT OBITh 3()(PEKTUBHBI B ATOM
ciay4dae?

29.Kak TexHosioruu o6padboTku ectecTBeHHOTO si3pika (NLP) mpumeHnstores
JUISl aHAJIM3a TEKCTOBBIX JTaHHBIX?

30.Kak MeToabl BpeMEHHBIX PAJIOB U aHAJIN3a BPEMEHHBIX
MOCJIeI0BATEILHOCTEN UCTIONB3YIOTCS JUIsl TPOTHO3UPOBAHUS U BBISBICHUS
NaTTEPHOB B JIAHHBIX ?

31.Kakum 00pa3oM METObI KJIIACTEPU3ALMH IPUMEHSIOTCS AJI BBISBICHHUS
TPYII CXOXKUX OOBEKTOB B JJAHHBIX ?

32.Kakue MeToIbl aHaJIN3a aCCOIMALNI TPUMEHSIOTCS U1l BBISIBICHUS CBA3EH
MEXy pa3IuYHbIMU IEPEMEHHBIMU B TaHHBIX?

33.KakuMm 00pa3om anropuTMbl 00yueHus 6e3 yuurens, Takue kak t-SNE,
UCIIOB3YIOTCS ISl BU3YyJIM3alUH CIIOXKHBIX MHOTOMEPHBIX TAHHBIX?

34.Kakue MeTobl aHaIN3a JaHHBIX TPUMEHSIOTCS JIJIs1 OOHAPYKEHUS
BBIOPOCOB M aHOMAJIU B JJAHHBIX ?

35.Kak anroputmbl peKOMEHIATENbHBIX CUCTEM MOTYT OBITh HCIOJIB30BaHbI
TS TIPEJICKa3aHus TIPENOYTCHUH MOIb30BaTEIICH ?

36.Kakue MeTo bl BpeMEHHBIX PSIJIOB M aHAJIN3a BPEMEHHBIX
MOCJIeI0BATEILHOCTEN UCTIONB3YIOTCS JUIsl TPOTHO3UPOBAHUS U BBISBJICHUS
NaTTEPHOB B JIAHHBIX?

37.Kakum 00pa3oM METOJbI MAILIMHHOTO O0YYEHUS], TAKME KaK aHCaMOJIeBbIE
METO/IbI, MPUMEHSIIOTCS JIsl TOBBIIICHUSI TOYHOCTH aHAIN3a JIAHHBIX ?

38.Kakum 00pa3om OaiiecOBCKHE METO/Ibl MPUMEHSIOTCS. B aHAJTUTUKE JAHHBIX
JUTSL MOJIETTUPOBAHUS BEPOSATHOCTEN COOBITHIA?



39.Kakue MeTopl aHaIn3a JaHHBIX TPUMEHSIOTCA ISl U3BJICYEHUS MPU3HAKOB
Y YMEHBIIICHHS pPa3MEPHOCTU JAHHBIX ?

40.Kak anropuT™Mbl 00y4eHHUS ¢ TOAKPETUICHHEM MPUMEHSFOTCS JIS IPUHATUS
PELIEHMI B CIIOKHBIX Cpeax?

41.Kakum oOpa3oM MeTOIbl T€OMH(POPMAIIIOHHOTO aHATN3a IPUMEHSIOTCS TS
paboThI C MPOCTPAHCTBEHHBIMU JIaHHBIMU ?

42.Kak MeTObl TEHETUYECKOTO MPOrPAMMUPOBAHUS UCTIOJIB3YIOTCS JJIS
ONTHUMU3ALUU CIOKHBIX MOJIEJIEH aHATMTUKH JTAHHBIX?

43.Kakum 00pa3oM airopuT™Mbl 0Oy4eHHs Ha OCHOBE TpUMepoB (exemplar-
based learning) npuMeHSIOTCS JJIs1 aHATK3a TaHHBIX?

44 . Kakue MEeTO/Ibl aHaJIM3a IAHHBIX UCTIONB3YIOTCA JIsl pabOThI C
H300paXeHUsIMU U 00pabOTKH BUIEO?

45.Kakum 00pa3omM METOJIbl Bp€MEHHBIX PSIIOB MMPUMEHSIOTCS JIJIsl aHAIN3a
CE30HHOCTH U [IUKINYHOCTHU B JIAHHBIX ?

46.Kak anropuT™Mbl 00y4eHHUs ¢ TOAKPETUICHHEM MPUMEHSIFOTCS JIS IPUHATUS
pellIeHuH B CJIOKHBIX cpeiax?

47.Kakum o0pa3oM METO/Ibl TeHETUYECKOr0 MPOrpaMMHUPOBAHUS
UCIOJIB3YIOTCS Ul ONTUMU3AIMH CIIOKHBIX MOJIENICH aHATUTUKU JaHHBIX ?

48.Kak MeTo/1pl aHallM3a ceTei U rpadoB MPUMEHSIIOTCS [Tl BBISIBICHUS
B3aHMOCBSI3€M B CIIOXKHBIX CUCTEMAX?

49.Kak anropuT™Mbl 00yueHHst Ha OCHOBE puMepoB (exemplar-based learning)
OPUMEHSIOTCS JIJISl aHAJIN3a JAHHbBIX ?

50.Kakum 06pa3oM METObl BPEMEHHBIX PSAJIOB IPUMEHSIOTCS JIJIsl aHAIHM3a
CE30HHOCTH U [IUKIIMYHOCTHU B JIAHHBIX ?

51.YTo npencrapistoT OO0 NCKYCCTBEHHBIC HEUPOHHBIE CeTH?

52.Kakum 006pa3om HEMpPOHBI B HEUPOHHOM CETU MOJACIUPYIOT OMOJIOTUYECKUE
HEWPOHBI?

53.Kakue TUIIbI CJI0€B Yallle BCEro BCTPEUAIOTCS B HEHPOHHBIX CETSIX?

54.Kak (yHKIHS aKTUBAIMH BIMSIET HA BHIXOT HEHPOHA B HEUPOHHOU ceTr?

55.KakuM 00pa3om onpenesnsaroTcs Beca B HEMPOHHOM CEeTU U KaK OHU
o0yuaroTcsi?

56.Kak npoucxoaut mpoiiecc npsimoro pacrnpoctpanenus (forward
propagation) B HEHPOHHOM CeTH?

57.Yto npencrapistot codoit ¢pyukiuu noteps (loss functions) B KOHTEKCTE
0o0y4eHHs1 HEHPOHHBIX ceTen?

58.Kak paboraet obparHoe pacnpocTpaHeHnue omuoku (backpropagation) B
npoliecce 00y4ueHus HEHPOHHOM ceTH?

59.Kakue perynsipuzaliluOHHbIE METOABI MOTYT IPUMEHATHCS JJISI
NpeJoTBpaleHHs] Tepeo0yUeHusi B HEHPOHHBIX CETAX?

60.Yto Takoe onTUMHU3aTOPhl B KOHTEKCTE 00yUEHUs HEUPOHHBIX CETEeH U
KaKue OHM ObIBAIOT?

61.Kak BbIOOp QYHKITMM aKTUBAI[MH MOXKET 3aBUCETh OT 33Ja4u, KOTOPYIO
peniaeT HelpOHHAs CETh?

62.Kak omnpenensercsa apXUuTeKTypa HEMPOHHOM CETH, BKIIKOYask KOJIUYECTBO
CJIO€B ¥ KOJIMYECTBO HEUPOHOB B KaXJOM CJI0€?

63.Kakue runepnapamMeTpsl BIUSIOT Ha 00y4eHUE HEUPOHHOM CETH, U KaK UX
noaouparh?



64.Kakne MeToasl M TEXHUKH MHULUATU3ALUHA BECOB IIPUMEHSIOTCS IIPU
CO3/TaHUH HEMPOHHBIX CETEn?

65.Kakum 00pa3oM HEMPOHHBIE CETU UCTIONB3YIOTCS JUTsl PEIICHUS 3a/1a4u
perpeccuu?

66.Kakue BO3MOKHOCTH NPENOCTABISIET HEUPOHHBIM CETSAM PELICHUE 3aa91
kjaccupukanum?

67.Yto Takoe cBepTouHbie HelipoHHbie ceTh (CNN) 1 B Kakux 00JacTIX OHU
4acTO NPUMEHSIOTCA?

68.Kak paboraroT pexyppeHtHbie HelipoHHbIe ceTd (RNN) 1 B kakux 3aadyax
oHU 3G (PEKTUBHBI?

69.Kakum 00pa3oM apXUTEKTypa CETH BIUSAET HA BOBMOXXHOCTh PAaCllO3HABaHUS
CJIOKHBIX TATTEPHOB B JIAHHBIX ?

70.Kakue meroas! iepeaaun ooydenus (transfer learning) moryt
UCIIOJIb30BaThCA MPU MOCTPOEHUN HEUPOHHBIX CeTE?

71.Kakum 06pa3om perrarorcst mpo0aeMbl HECTAIIMOHAPHOCTH JJAHHBIX B
HEUPOHHBIX CETAX?

72.Kakue BbI30BbI BO3HUKAIOT IPA HHTEPIPETALMHN PE3YIBTATOB HEUPOHHBIX
ceren?

73.Kakum 00pa3om ornpeaennTh ONTUMaIbHbIE TUIIEPIApaMETPhI JIJIs
HEWPOHHOU ceTn?

74.Kak paboTaroT aBTOKOJIMPOBIIMKY U JJI1 YETO OHU MOTYT HUCIIOIb30BATHCS B
a”HaJIn3€e TaHHBIX?

75.Kakum 06pa3om perarorcs mpoOaeMbl HECTAIMOHAPHOCTH JJAHHBIX B
HEHWPOHHBIX CETAX?



