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1. ITACITIOPT ®OHJIA ONEHOYHbIX CPEJACTB

1.1. Ob6sacTh NPpUMEHEHUA

®onpa oneHouHblx cpeAcTB (POC) — HeoThemyeMas dYacTh pabouei
IpOrpaMMBbl TUCIUIUIMHBI (MOAYNs) AHanu3 OONBIINX JAHHBIX M MpEAHA3HAYCH
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
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 mo ®1oC BO | NHaukaTop T1OCTHKEHUS
YHuBepcaabHbIe

O6uenpodeccuoHaIbHBIC

ITpodeccrnonanbHbIC

TIK-3.1. 3HaTh METOABI CO3MAHUI
MPOrpaMMHOT0 OOecTieueHus sl aHalIn3a,
pacmo3HaBaHus U 00pabOTKU HH(POpMaIUH,
cucrteM 1udpoBoit 00pabOTKKM CHUTHATIOB
TIK-3.2. YMeTh UCIIOIHL30BaTh METOIbI

[1K-3. BnageHue HaBbIKAMU CO3IAaHHS CO3JIaHMsI IPOTPAMMHOT0 00CCIICYCHUS JIJISt
POTPaAaMMHOTO 0OOecrieueH s I aHAIN3a, aHaJn3a, pacro3HaBaHus U 00pabOTKU
pacro3HaBaHus ¥ 00pabOTKH HHPOPMAIIHH, uHdopMaIuu, cucTeM IUGpPoBoit 00padboTKH
cuctem nudpoBoii 00pabOTKH CUTHATIOB CUTHAJIOB

I1K-3.3. BnageTh HaBBEIKAMU HCIIOJB30BaHUA
METO/IOB CO3/IaHUSI POTPAMMHOT0
obecrieueHus IS aHAIKM3a, PacTIO3HABAHUS U
00paboTku nHGOpMaIUH, cUcTEM ITUGPOBOI
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
p
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

[TK- KonTponbHas T
Texymas arrecranus 3 OHTPOIILHAA paGoTa

[1K-3 K3aM€H (IIMCbMEHHBIN
IIpomexyTouyHas aTTecTalMsA JKsamen (micpme )

1.5. Onucanue nokasareseid (OpMUPOBAHUS KOMIIECTEHIIH

Koa komnereHuu Pe3yabTarhl chOPpMHUPOBAHHOCTH

[TK-3. Bnanenue HaBbIKAMHA [IK-3.1. 3naer MeroAbl CO3AaHUS MPOTPAMMHOIO
oOecrieueHHs JJIs aHATN3a, PaciO3HABAHUS U 00padOTKH
uHpopManuyu, cucteM HHU(pPoBoil 0O0pabOTKH CUTHAIOB
I[IK-3.2. VYMeerT WHUCIOJL30BAaTh METOALI CO3MAHUSI

CO37IaHUS TPOTPAMMHOTO
oOecrieueHus 7S aHau3a,
pacrno3HaBaHus 1 00paboOTKU

IIPOrPaMMHOTO obecreueHust s aHanm3a,
uH(bOpMALMH, CUCTEM LE(POBOI pacrio3HaBaHus HW 00pabOTKM HHMOPMAIMH, CUCTEM
00pabOTKK CHIHAJIOB 1uQpoBoi 00paboTKu CHUTHAJIOB

I1K-3.3. Bmageer HaBBIKAMH HCIOJIB30BAaHUS METOIOB
CO37IaHMs TPOTrPAMMHOI0 OOECHeYCHHs JUIS aHaju3a,
pacrio3HaBaHusg u 00pabOTKM WHGOPMAIMH, CUCTEM
¢ poBoit 00pabOTKH CUTHAJIOB

1.6. Kpurepun oueHUBAHMS KOMIIETEHUMH HA Pa3HbIX 3JTanax Hx
(popmupoBanus

Bua yueOHoii padoThl | KosaunyecTBO 062,1710B
3-4 cemectp / 7-8 TpuMecTp
00 0-3®0 30

OdopmiieHre 0TYETOB MO JIAOOPATOPHBIM 30 GayoB

paboTam

PaboTa Ha 1a00paTOPHBIX 3aHIATHIX 30 6ayu1oB

BrinmosHeHNEe TECTOBLIX 3aJaHUN -

Brinonnenue 3ajaHuii caMOCTOSITENIbHON 10 6amwioB




pabOoThI

OK3aMCHa

30 damoB

HToro 3a cemecTp:

100 6amoB

Bcero

100 6amoB

HaxonureanHas cucrema ounenuBanug mo 100-0aaabHoM mkaJjae

Yerpipexodai-
JIbHAA cucTeMa
OlleHUBAHMS
IK3aMeHa

100-
0a/lIbHAA
HIKAJIa

BykBennas mkaJga, coorsercrpyromas 100-
0a/UIbHOM HIKAJIe

Cucrema
OLICHUBAHUSA
3ayera

OTJINYHO

90-100

A — OTJIMYHO — TEOPETHIECKOE COJICPIKaHKe Kypca
OCBOCHO IMOJTHOCTHIO, O6e3 mpoOeoB; HeOOX0IUMBbIE
MPAKTHYCCKHE HABBIKK PA0OThI C OCBOCHHBIM
MaTepHranoM c(hOpPMHUPOBAHBI; BCE
peyCMOTPEHHbBIE TPOrPaMMOii 00yUeHHS
y‘-Ie6HBI€ 3aJaHus BBIIIOJIHCHBI, KAUCCTBO UX
BBITTOJTHEHHSI OIIEHEHO YKMCIIOM 0a/lIOB, OJM3KUM K
MaKCUMAJIbHOMY

Xoporo

83-89

B — 0YeHB XOPOIIIO — TEOPETHUECKOE COCPIKAHHE
Kypca OCBOCHO IMOJIHOCTBIO, O0€3 MPo0eIoB;
HEOOXO0IUMBIE TIPAKTHYECKHUE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepI/IaJIOM B OCHOBHOM
c(OpMHPOBAHBI; BCE IPEAYCMOTPEHHBIE
MpOrpaMMOit 00ydeHHsI yIeOHBIC 3a1aHuUs
BEITIOJHEHBI, KAYECTBO BBIIIOJIHEHHS OOJIBIIMHCTBA
13 HUX OLICHECHO YKMCJIOM 0aJljIoB, OJIHM3KUM

K MaKCHMaJbHOMY

Xopomo

75-82

C — xopo1o — TeopeTudecKoe coaepkaHue Kypca
OCBOCHO TIOJTHOCTBIO; HEKOTOPBIC MTPAKTHYCCKHUE
HABBIKK pa0OTHI C OCBOCHHBIM MAaTEPUAIOM
c(OPMHPOBAHBI HEJIOCTATOYHO; BCE
MIPelyCMOTPEHHBIE TIPOTPAMMO 00yICHHUS
y4eOHbIE 3a/IaHUSI BHITIOJTHEHBI, KAY€CTBO
BBITIOJTHEHUS] HA OJTHOTO U3 HUX HE OIICHEHO
MUHHMAJIHHBIM YUCIIOM 0aJIIOB, HEKOTOPBIE BHIBI
3aJIaHUH BBIIIOJIHEHBI ¢ OIUOKaMHU

Y noBieTBo-
pUTEIBHO

63-74

D — yI0BIETBOPUTEIHHO — TEOPETHUECKOE
CoJIepKaHNE TUCIUILTHHBI OCBOCHO YaCTUYHO, HO
po0eITbl HE HOCAT CYHIECTBEHHOTO XapaKTepa;
HEOOXOIUMbIC TPAKTUYECKHUE HABBIKUA PaOOTHI

C OCBOCHHBIM MaTEpUaIOM B OCHOBHOM
c(hOpMHUPOBAHBI; OOJIBITUHCTBO
peyCMOTPEHHBIX IPOTPaMMOil 00yUdeHHUs
y4eOHBIX 3aJ[aHUi BBIITOJHEHO, HEKOTOPHIC

13 BBINIOJIHEHHBIX 3aJIaHHUM, COJICPKAT OIHOKH

VY nosnerBo-
PHUTEIBHO

50-62

E — mocpencTBeHHO — TEOpEeTHIECKOe
CoJIepKaHUE Kypca OCBOCHO YaCTUYHO;
HEKOTOPBIC TPAKTUICCKUE HABBIKU PAOOTHI

He chopMUPOBaHBI, MHOTHE TPETYCMOTPEHHbBIE
POrpaMMOil 00y4YeHUs YIeOHBIC 3a1aHus

HE BBITIOJTHECHBI JTM0O KaYECTBO BBHIIIOJHCHUS
HEKOTOPBIX U3 HUX OIICHCHO YHCIIOM OaJIJIOB,

OIU3KUM K MHUHHMAJIbHOMY

3auteHo




Heynosnerso-
PUTEIBHO

21-49

FX — HEy10OBIETBOPUTEIILHO — TEOPETUUECKOE
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HE00XO0IMMBbIE TIPAKTUUYECKHE HABBIKU PaOOTHI
He c(hOpMUPOBAHBI; OOJIBIIUHCTBO
MIPEYCMOTPEHHBIX MPOTPaMMOii 00yUeHHS
y4eOHBIX 3aJJaHUI HE BBITIOJHEHO JIM00 KaYyeCTBO
UX BBITIOJIHEHUS OI[CHEHO YUCIIOM 0aJlIoB,
OJIM3KUM K MUHUMAJILHOMY; TIPH
JOTIOJTHUTEIBHON caMOCTOSITEIbHOM paboTe Hax
MaTepHUajIoM Kypca BO3MOXHO MOBBILICHHE
KayecTBa BBINOJHEHHS yUEOHbIX 3aaHUI

Heynosnerso-
PHUTEIBHO

0-20

F — Hey1oBJIETBOPUTEIHLHO — TEOPETUIECKOE
CoJiep’KaHue Kypca HE OCBOCHO; HEOOXOIUMbIC
MPAaKTUYCCKHE HABBIKH PAOOTHI

He C()OPMUPOBAHBI; BCE BBITTOJIHEHHBIC yIeOHBIC
3aJIaHMsl COJIEPXKAT rPyObIe OTUOKH,
JIOTIOJTHUTEIbHASI CAMOCTOSATEIbHAS padoTa Hal
MaTepHaJIOM Kypca He MPUBEJIET K KaKOMY-JTHO0
3HAYUMOMY TIOBBIIIICHHIO KAY€CTBA BHITIOJTHEHHUS
y4eOHBIX 3aJJaHHI

He 3aureno




2. KOHTPOJIBHO-ONEHOYHBIE CPEJCTBA

2.1. OueHoYHBIE CPEACTBA TEKYIEr0 KOHTPOJIA (TUIIOBBIE)

Borpocsl i1t TeKy11ero KOHTPOJIS:

. Uto npencrapnsator coboit 6onpiue nannbie (Big Data)?

Kakne ocHOBHBIE XapaKTEPUCTUKH OTPEISTISIOT JaHHBIC KakK "0obiue"?

Kaxue Tpu OCHOBHBIX acrieKkTa XapakTepu3yoT OOJIbIIe JaHHBIE 110 MOJIETTH

"TpI/I BH?

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

JTAHHBIMU?

Kaxue Tumbl TaHHBIX 0OBIYHO CUUTAIOTCS YaCThIO OOBIIHMX JaHHBIX ?

6. Kakum 00pa3om Oosbllive JaHHBIE OTIIMYAIOTCS OT TPAJAULIMOHHBIX 0a3
JAHHBIX ?

7. Kak TexHonmoruu o0pabOTK1 OOJBIINX JAHHBIX BIUAIOT HA AHAJIUTUKY U
NPUHATHE PELICHUI?

8. Kakue TeXHOJ0ruu XpaHeHusl JaHHbIX YaCTO UCTOIb3YIOTCS JIJIsl OOJIBIINX
JTAHHBIX ?

9. Kakum 06pa3om 06paboTka OOIBIITUX JaHHBIX MOXKET BIUSTH Ha
POU3BOJAUTENLHOCTh BEIYUCIUTEIBHBIX CUCTEM?

10.Kakue npeumyiiecTBa NpeoCcTaBiIsieT 00IauHbIe BEIUUCICHUS IS
00paboTKH OOIBIITUX JAHHBIX?

11.Kakue TeXHOI0TUHN PaclpeIeICHHBIX BBIYMCIEHUN 4YaCTO TPUMEHSFOTCS IS
paboTHI ¢ OONBITMMU JAaHHBIMU?

12.Kak obecnieunBaeTcsi 6€301acHOCTb IPU 00padbOTKE U XpaHEHUH OOJIBIINX
JTAHHBIX ?

13.Kakum 06pazom OoblliMe JaHHBIE BIUSIOT Ha chepy Ou3zHeca u
IIPOMBIIIJIEHHOCTH ?

14.Kakue MeTo/pl aHanu3a OOJIBIIMX JAHHBIX UCIOJIB3YIOTCS JJIsl BBISIBIICHUS
3aKOHOMEPHOCTEW U TPEHI0B?

15.Kak mpoucxoaut npoiiecc cOopa u 3arpy3ku OOJNbIINX JaHHBIX B
XpaHUJIUIa?

16.Kakum 06pa3om Oosibllive JaHHBIE MOTYT OBITh MCIIOJIb30BaHbI B MAIITUHHOM
00y4eHUHU U UCKYCCTBEHHOM MHTEJIEKTE?

17.Kakue BbI30BBI BOBHUKAIOT MTPU 00pabOTKE U aHATU3€ CTPYKTYPUPOBAHHBIX
U HECTPYKTYPUPOBAHHBIX JIAHHBIX ?

18.Kak 06paboTKa MOTOKOBBIX JAHHBIX CBSI3aHA C TEMOW OOJBIITUX TAHHBIX?

19.Kakue MeTopl BU3yaJIu3alluy JAHHBIX IPUMEHSIOTCS JUIsl OOJBIINX
JTAHHBIX ?

20.Kakue posiv 1 HaBBIKH TPEOYIOTCS Y CIIEHUATIUCTOB, pa0OTAIOIINX C
OOJBIIMMH TAHHBIMU?

21.Kakum o6pa3om konieniusa "Data Lake" cBsizana ¢ xpaHeHuem u
00pabOTKOM OONBIINX JIAHHBIX ?

22.Kakue BbI30BbI BOBHUKAIOT NMPU 00€CTIEUEHNN KaueCTBA JAHHBIX B OOJIBIINUX
o0bemax?

23.Kakum 00pa3oM TEXHOJIOTHH PACIIPEACIICHHOTO XPAHEHHSI IaHHBIX PElIaloT
po0IeMbl MacIITAOMPOBAHMS ?

[S—
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24.Kakue npuMepsl YCIEUTHOTO UCIIOJIb30BaHUs OOJIBIINX JTaHHBIX
CYILECTBYIOT B Pa3JINYHBIX OTPACIAX?

25.Kakue TeHaeHIHN 1 Oy Tyline HanpaBiIeHUs pa3BUTHsI 00J1aCTH OOJIBIINX
JAHHBIX MO>XHO BBIJCIIUTH?

26.YT0 03HayaeT TEpMHH "'MacITaOMpOBaHUE JAHHBIX" B KOHTEKCTE
UH(OPMAIMOHHBIX CUCTEM?

27.Kakue npeuMy1iecTBa MaclITaOUpPOBaHUs JaHHBIX HA YPOBHE XpaHEHHUS
o0ecreynBaroTCs IpH yYBETUYEHUH 00beMa HHGOpMaIiu?

28.Kak pa3nuyaroTcsi BepTUKaIbHOE M TOPU3OHTAIBHOE MACIITAOUpOBaHUE
JTAHHBIX?

29.Kaxue BbI30BbI CYLIECTBYIOT IIPH BEPTUKAILHOM MaclITaOMpOBaHUU Oa3
JTAHHBIX?

30.Yro nmpenacraBiser co00i rOpU30HTAIBLHOE MacIITadupoBaHue 06a3 JaHHbBIX,
U KaK OHO MOJKET OBbITh peain30BaHO?

31.Kakue apXuTeKTypHbIE MOAXOAbI K MAaCIITAOMPOBAHUIO JAHHBIX
IPUMEHSIOTCS B paClpeACIICHHbIX CUCTEMAX ?

32.Kakue ponu Urparor mapAupoBaHue U PEIIMKALUs [IPYU TOPU30HTAIIBHOM
MacIITaOUuPOBAHUM JIAHHBIX ?

33.Kak TeXHOJOruM K3MHUPOBAHUS MOTYT ObITh UCIIOJIB30BAHBI JIJIS1 YIIyUILICHUS
IPOU3BOJAUTEILHOCTH PACTIPEJEICHHBIX CUCTEM?

34.Kak macmtabupoBaHU€e JJAHHBIX CBSI3aHO ¢ 00pa0OTKOM MOTOKOBBIX JaHHBIX
Y PEAIIbHOTO BPEMEHU?

35.Kakue TeHIeHIMH CYIIECTBYIOT B 001aCTH TEXHOJIOTMI MacITaOupOBaHUs
0a3 naHHBIX?

36.Kaxkue pemenus aist macttabupoBanus NoSQL 6a3 JaHHBIX HIUPOKO
UCIIOJIB3YIOTCSl B UHIYCTpUU?

37.Kakum 00pa3oM TEXHOJIOTHH KJIacTepU3aIlii U KOHTSHHEPU3aIluU BIUSIOT
Ha MacluTabupoBaHUE JaHHBIX?

38.Kakue BbhI30BBI BOZHHUKAIOT MTPU 00ECIIEYCHUH TIEJIOCTHOCTH JIAHHBIX B
pacrpeieIEHHbIX CUCTEMAaX MacIITaOUPOBAHUS?

39.Kakue MeToabl OaTaHCUPOBKH HArPY3KHU MPUMEHSIIOTCS IIPH
TOPU30HTAJIBLHOM MacIITadupoBaHUU 0a3 JAHHBIX?

40.Kakue TeXHOJIOTMH 00eCeYMBaOT BHICOKYIO JOCTYITHOCTh U
OTKa30yCTOMYMBOCTh MIPU MaCIITAOMPOBAHUU JAHHBIX ?

41.Kakum 00pa3oM MHOTOYpOBHEBOE XpaHEHHUE JAHHBIX BIUSIET Ha
3¢ (HEKTUBHOCTh M ONTUMHU3ALMIO UCIIOJIB30BaHUS PECYPCOB?

42 .Kakue TeXHOJIOTUH XpAaHEHUs TaHHBIX Ha pa3HbIX ypoBHsX (hot, warm, cold
storage) Mo3BOJISIFOT KOHOMUTb PECYPChI?

43.Kakue pemieHus JJisl apXUBUPOBaHUS JAHHBIX IPUMEHSIOTCA B KOHTEKCTE
MHOTOYPOBHEBOI'O XpaHEHUs?

44.Kak aBToMaTU3alus yIpaBJIeHHs TaHHBIMU BIUSET HA IPOLIECCHI
MacIITaOMpPOBaHUS U XPAHEHUS JTaHHBIX ?

45.Kakue BbI30BbI U TEHAEHIUU CYIIECTBYIOT B O0JIACTH CEKbIOPUTH IIPH
MaclITaOMPOBaHUU U MHOTOYPOBHEBOM XPaHEHUU JTAHHBIX ?

46.Kakum o0pa3zom aHaIUTHYECKHE 0a3bl JAHHBIX MOAJIEPKUBAOT
MacuTabupoBaHue st 00pabOTKU OOJBIINX 00BEMOB TAHHBIX ?



47.Kakue MEeTOJIbl arperaiuy U KOMIIPECCUU JaHHBIX TPUMEHSIOTCS IPU UX
NEPEMENICHIH MEXKTy YPOBHSIMU XPAHCHHUSI ?

48.Kak TeXHOJIOTHH YIIPaBICHUS KU3HCHHBIM ITUKIIOM JTAHHBIX COTJIACYIOTCS C
MaclITaOMPOBAHUEM U MHOTOYPOBHEBBIM XPAHEHUEM ?

49.Kak mMacmtabupoBaHie ¥ MHOTOYPOBHEBOE XpaHEHUE JAHHBIX COTIACYIOTCS
¢ TpeOOBaHUSAMHU MO COOTIOJICHUIO 3aKOHOAATEIHCTBA O JAHHBIX?

50.Kakyto poJib urpatot pemieHus B 00sact 00padoTku 0osbiuX JaHHbIX (Big
Data) B cTpaTerusix MacmTaOMpOBaHUS U XPAHCHUS TAHHBIX ?

51.Kakue 6ubnuorexu B Python yarie Bcero ucnosb3yrorcs 1Jist paboThI C
OOJIBIIMMU TAHHBIMU?

52.Kakum o6pazom 6ubimoreka Pandas o6ierdaer paboTy ¢ O0onbIIMMu
naHHbIMU B Python?

53.Kak ucnonb3oBanue 6mbanoreku NumPy MOXKeT yIydinTh
MIPOU3BOIUTEILHOCTD ONepaluii HaJl OOJIBIIMMH MAaCCUBAMHU JIAHHBIX B
Python?

54.Kakue metoasl B Oubimoteke Matplotlib mpumensitoTes 151 BU3yanu3amnuu
Oonbiux qaHHBIX B Python?

55.Kak oubnuoreka Dask moMmoraer B 00paboTke U aHAIN3€ TAaHHBIX, HE
NOMELIAIOIINXCS B ONIEPATUBHOW MTAMSTH?

56.Kak pacnpenesieHHbIe BBIYUCIEHUSI C UCIIOJIb30BaHeM OnOinoTeku Apache
Spark moryT ObITh peanu3oBanbsl B Python?

57.Kakum o6pazom Oubnroreka Vaex mo3possieT 3p(HeKTUBHO padoTaTh C
OOJBIIMMH HAOOpaMH JTAaHHBIX ?

58.Kakue metoznl B Oubmmoreke Scikit-learn ucnonb3yroTes i1 MalIMHHOTO
0o0yueHust Ha O0JBIINX JaHHBIX B Python?

59.Kaxk 6ubnuoteka TensorFlow oGecriednBaeT BO3MOXHOCTH PaOOTHI C
00JBIIMMHU 00BEMaMU JaHHBIX JJI TITyOOKOTO OOy4eHHUS?

60.Kakue nncrpymentsl Python moryT ucnons3oBatbest st 00paboTKu
MOTOKOBBIX JIAHHBIX B PEKUME PEATHHOTO BPEMEHH?

61.Kak oubnuoteka Apache Flink unrerpupyercs ¢ Python mis o6pabotku
MMOTOKOB JAHHBIX ?

62.Kakum o6pa3om Oubnmnoreka GeoPandas nmoanep:xuBaer o0pabOTKy U
aHanu3 reorpadguyeckux n1aHHbix B Python?

63.Kaxk ucnonb3oBanue 6ubanotexu Plotly MoxkeT ynydmnTh HHTEpaKTUBHYIO
BU3YaNM3alMI0 00JIbIINX JaHHBIX B Python?

64.Kak 6ubnuoreka Arrow nomoraet B 3pheKTUBHOM 00pab0TKe BpEMEHHBIX
PSAZIOB U J1aT B OOJIBIINX JIAHHBIX?

65.Kakum o6pazom Oubnmoreka Joblib obneruaer pacnpeneneHHbie
BBIYHCIICHUS U TTapaJUIeIbHy0 00paboTKy qaHHbIX B Python?

66.Kak 6ubnuoteka Psycopg?2 nmoanepkxuBaeT B3auMOJIeHCTBHE ¢ 0a3amu
naHHbIX PostgreSQL st paboThl ¢ 60abIIMME 0O0BEMaMU JaHHBIX ?

67.Kakum o6pazom Oubnmoreka PySpark uHTETpUpyeTCS € SA3BIKOM
nporpammupoBanus Python mist anann3a gaHHBIX Ha Kiactepax?

68.Kakue MeToabl ONTUMHU3ALUH PA0OTHI C MAMSTHIO IPUMEHSIOTCS P padoTe
¢ 6oapmMH 1aHHbIMU B Python?

69.Kak 6ubnuoreka Hadoop MapReduce MoXeT HCTIOIB30BaTLCS B CBA3KE C
Python nns 06paboTku 6OJBIINX JAaHHBIX ?



70.Kakum o6pazom Oubnroreka Scrapy nojaep:kuBaeT cOop u 00paboTKy
AHHBIX ¢ BEO-CalTOB B OONBIINX MacmiTadax?

71.Kak oubnuotexa SQLAlchemy obecrieunBaeT 1ocTyn 1 B3auMOJICHCTBHUE C
peSIMOHHBIMU 0a3aMu TaHHBIX B Python?

72.Kakum o6pazom 6ubnnoreka Faust mogaepxuBaeT 00paboTKy MOTOKOBBIX
JTAHHBIX C UCTIOJIE30BAaHUEM aCHHXPOHHOTO MporpaMMupoBanus B Python?

73.Kakue BBI30BBI MOTYT BO3HUKHYTH IPU PabOTE C pacrpeeICHHBIMU
CUCTEMaMH XpaHEHHsI TaHHBIX B Python?

74.Kaxk ucnonb3oBanue 6mbanorexku PyTorch MmoxxeT ObITh LICHHBIM IIPU
00paboTKe 1 aHaIM3€e OOJIBIIMX JAHHBIX B 00JIACTH UCKYCCTBEHHOTO
WHTEJUICKTA?

75.Kakue cTpaTeruu K3MUPOBaHUS U TIPEIBAPUTEITHLHON 00pabOTKH TaHHBIX
UCIIOJIB3YIOTCS TIPH paboTe ¢ 6onbmuMu oobemamu uHpopmanuu B Python?

2.2. OueHoOYHBbIE CPEACTBA JAJIA IPOMEKYTOYHOM AaTTECTALMH

Bormpocs! i1t mpoBeieHUst aTTeCTaIlluu

Kaxkue nienu npecneayer Bu3yanusaius JaHHBIX B KOHTEKCTE aHamu3a?

Kax ucnonp3oBanue pa3iudHbIX TUIIOB TPAPUKOB MOKET MOCP>KABATH

pa3HbIe aCMeKThl BU3yalIn3allui JaHHbBIX ?

3. Kakwue 6ubnmotexu Python wacto mpumenstores s co3ganus
BHU3YyaJIN3aLIAN?

4. Kakue OCHOBHBIC JIEMEHTHI BKIIIOUAIOTCS B TpaduK A7 epeaadn
uHpopmarmn?

5. Kak ucrnonb3oBaHue 1BETa U CTUIIS IOMOTAeT B Mepeiaye HHPOpMALIUK B
BU3YaITH3AIH JaHHBIX ?

6. Kakum 06pa3om Bu3yanu3aius BPEMEHHBIX PSIOB MOKET ITOMOYb B aHAJIN3E
JTAHHBIX?

7. Kaxkue BbI30BbI MOTYT BO3HUKHYTD IIPU BU3YyaJIU3alUK OOJIBIINX 00BEMOB
JTAHHBIX ?

8. Kaxkue Tumnsl quarpamMm moaxo/sT st OTOOpaXeHUs pacupeeIeHus
JTAHHBIX ?

9. Kak ncnonb3oBaHH€e TEIUIOBBIX KAPT MOXKET MOMOYb B aHAJINU3€ IJIOTHOCTH
JTAHHBIX ?

10.Kak Bu3yanuzanus nuarpaMmMbl pacCesTHUSI MOXKET IIOMOYb B BBISIBIICHUU
KOPPEISAIUNA MEXKTy IIepEMESHHBIMU ?

11.Kakum 06pa3om Buzyanuzanus o01aka TOUEK UCTIOIb3YEeTCs IS
IIPEICTaBIICHUS] MHOTOMEPHBIX JTAHHBIX ?

12.Kakue MeToapl BU3yaJIn3alliy JaHHBIX MOIXOJAT IS KaTETOPHATbHBIX
MIEPEMEHHBIX ?

13.Kakum 06pa3om co3nanue quarpaMmbl "siuk ¢ ycamu'" (box plot) MokeT
MIOMOYb B BBISIBIICHUU CTATUCTUYECKUX XAPAKTEPUCTUK JIAHHBIX?

14.Kakue HHCTpYMEHTHI U OMOTMOTEKN 00€CTIEUNBAIOT MHTEPAKTUBHYIO
BU3YaJIU3AINIO JAHHBIX ?

15.Kakum o6pazom rpaduku ['aHTa UCTIONB3YIOTCS AJIT OTOOpaKeHUS
BPEMEHHBIX JAHHBIX U COOBITHIA?

N —



16.Kak Bu3yanuzaiusi CETEeBbIX rpauKOB MOXKET IIOMOYb B aHAJIH3E
B3aMMOCBSI3E€M MEXY dJIeMEeHTaMu?

17.Kak ucrnonp3oBaHue qanmbdoOpa0B U MHTEPAKTUBHBIX OTYETOB O0JIer4aeT
MpeACTaBICHUE PE3yJIbTaTOB aHAIN3a?

18.Kakum 06pa3zoM TeMarrueckas kapTorpadusi moaaep>KUBacT BU3yIU3alUI0
MPOCTPAHCTBEHHBIX JAHHBIX?

19.Kak Bu3yanu3zanus JaHHBIX MOXKET OBbITh aJanTHPOBaHA JIJIs JIUII, HE
00J1a/1atoIIMX HAaBBIKAMU aHaIu3a?

20.Kak ucrnonp30BaHuE aHUMAIMU B BU3yaJu3alliy JAHHBIX MOKET YIy4YIlIUTh
BOCIIPUATHE BPEMEHHBIX U3MEHEHUI?

21.Kak Bu3yanuzanusi JaHHBIX MOKET IOMOYb B OOHAPYKEHUU BHIOPOCOB U
aHoManuu?

22.Kakum 00pa3om BU3yaIu3anus JaHHBIX MOXKET MOJEPKUBATH MPOIECCHI
MaIIMHHOTO O0y4YeHHUsI, TAKME KaK KJIacTepu3arus’?

23.Kakue BbI30BBI CYIIECTBYIOT IIPU BU3yAIM3alMK TAHHBIX C UCIIOJIb30BaHUEM
BUPTYAJILHOM U JIONIOJIHEHHON peaIbHOCTH?

24 Kakum 00pa3om BeIOOP MOAXOAIINX IBETOBBIX CXEM BIIMSAET Ha
YUTAEMOCTb U 3(PPEKTUBHOCTD BU3yaIH3aLuU?

25.Kak ucronp30BaHUE JUMHAMUYECKON BU3yalln3alli JAHHBIX MOXKET IOMOYb
B aHAJIU3€ U3MEHSIONINXCS MATTEPHOB B IAHHBIX ?

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

27.Kakum 06pa3zoM METO/Ibl II1y00KOro 00y4eHusl IPUMEHSIOTCS JJIsl aHaIu3a 1
00pabOTKH CIIOKHBIX CTPYKTYPUPOBAHHBIX JIAHHBIX ?

28.Kakue BBI30BBI CYIIECTBYIOT MPU paboTe C HECTPYKTYPUPOBAHHBIMU
JAHHBIMH, U KaKW€ METO/bl aHATUTUKUA MOTYT OBITh 3()(PEKTUBHBI B ’TOM
cinyyae?

29.Kaxk texHomoruu 00paboTKu ecTecTBeHHOTO si3bika (NLP) npumenstoTcs
JUISl aHAJIM3a TEKCTOBBIX JTaHHBIX?

30.Kak MeToabl BpEMEHHBIX PAJIOB U aHAJIN3a BPEMEHHBIX
MOCJIeI0BATEILHOCTEN UCTIONB3YIOTCS JUIsl TPOTHO3UPOBAHUS U BBISBJICHUS
MaTTEPHOB B JIAHHBIX?

31.Kakum 00pa3oM METObI KJIACTEPU3ALMH PUMEHSIOTCS AJI BBISBICHUS
TPYII CXOXKUX OOBEKTOB B JJAHHBIX ?

32.Kakue MeTo/bl aHaJIN3a aCCOIMALNI TPUMEHSIOTCS J1JIsl BBISIBJICHUS CBA3€U
MEXKIy pa3IuYHbIMU IEPEMEHHBIMU B TAHHBIX?

33.KakuMm 006pa3om anropuTtMbl 00yueHust 6e3 yuurens, Takue kak t-SNE,
UCIIOIB3YIOTCS JUIsl BU3YyJIM3alUK CIIOXKHBIX MHOTOMEPHBIX TaHHBIX?

34.Kakue MeTopl aHATN3a JaHHBIX TPUMEHSIOTCS JIJIs1 OOHAPY KEHUSI
BBIOPOCOB ¥ aHOMAJIU B JJAHHBIX ?

35.Kak anroputmbl peKOMEHIATEIbHBIX CUCTEM MOTYT OBITh UCTIOIB30BAHbI
TS TIPEJICKa3aHusl TIPENOYTCHUH TTOIb30BaTEIICH ?

36.Kakue MeToapl BpeMEHHBIX PSIOB M AHAJIN3a BPEMEHHBIX
MOCJIeI0BATEILHOCTEN UCTIONB3YIOTCS JUIsl TPOTHO3UPOBAHUS U BBISBJICHUS
NaTTEPHOB B TAHHBIX ?

37.Kakum 006pa3omM MeTObl MAIIIMHHOTO 00YUYEHHUsI, TAKHE KaK aHCaAaMOJICBbIE
METO/IbI, MPUMEHSIOTCS JIsl TOBBIIICHUSI TOYHOCTH aHAIN3a JJAHHBIX ?



38.Kakum 06pa3om OaiilecOBCKHE METO bl MPUMEHSIOTCSI B aHAJTUTUKE JJAHHBIX
JIJIs1 MOJICJIMPOBAHUS BEPOATHOCTEN COOBITHIA?

39.Kakue MeTo/pl aHaIM3a JaHHBIX TPUMEHSIOTCA JIJIsl U3BJICYEHUS MPU3HAKOB
Y YMEHBIIIEHHS pa3MEPHOCTU JaHHBIX ?

40.Kax anroputmbl 00y4eHHUS ¢ TIOJKPEIUICHUEM TPUMEHSIOTCS JJIsl IPUHATHS
pELIEHNH B CIIOKHBIX cpenax’?

41.Kakum o0pa3oM MEeTO/1bl T€OMH()OPMAIMOHHOTO aHAJIM3a PUMEHSIOTCS IS
paboThI C MPOCTPAHCTBEHHBIMU JIAaHHBIMU ?

42.Kak MeTo/Ibl TEHETUYECKOTO MTPOTPAMMUPOBAHUS UCIIONIB3YIOTCS JJIs1
ONTUMU3ALIUU CIOKHBIX MOJIEJIEH aHATUMTUKH JTAHHBIX?

43.Kakum o6pa3oM aropuT™Mbl 00yUEeHHS Ha OCHOBE ITPUMEpOB (exemplar-
based learning) npuMeHSIOTCS JJIs aHATIK3a TaHHBIX ?

44 . Kakue METO/IbI aHANIM3a JIAHHBIX UCTIONB3YIOTCS JJIsl pabOTHI C
U300pKEHUSIMH 1 00paOOTKH BUJICO?

45.Kakum 00pa3oM METOJIbl BpEMEHHBIX PSIIOB MMPUMEHSIOTCS JIJIs aHAIN3a
CE30HHOCTH U [IUKIMYHOCTHU B JIAHHBIX ?

46.Kak anropuT™Mbl 00y4eHHUS ¢ TOAKPETUICHHEM MPUMEHSFOTCS JISI IPUHSATHS
pPELIEHUH B CIIOXKHBIX cpenax”?

47.Kakum o0pa3oM METO/Ibl TeHETUYECKOr0 MPOrpaMMUPOBAHUS
UCIOJIB3YIOTCS JJIsl ONTUMU3AINH CIIOKHBIX MOJIENIEH aHATUTUKN JaHHBIX ?

48.Kak MeTo/pl aHaln3a ceTei U rpadoB MPUMEHSIFOTCS JUIsl BBISIBICHUS
B3aMMOCBSI3€H B CIIOKHBIX CUCTeMax?

49.Kak anropuT™mbl 00yueHHs Ha OCHOBe TIpuMepoB (exemplar-based learning)
NPUMEHSIOTCS JIJIsl aHAIM3a JTAHHbBIX ?

50.Kakum 006pa3oM METOIbl BPEMEHHBIX PSIOB IPUMEHSIOTCS JIJIsl aHAIM3a
CE30HHOCTH M LIUKIMYHOCTHU B JIAHHBIX ?

51.Yrto npenctaBisioT co00il HCKyCCTBEHHBIE HEUPOHHBIE ceTU?

52.Kakum 006pa3oM HEHPOHBI B HEUPOHHOM CETU MOJACIUPYIOT OMOJIOTHIECKUE
HEUPOHBI?

53.Kakue TuIibl CJI0€B Yallle BCEro BCTPEYAIOTCS] B HEHPOHHBIX CETAX?

54.Kak (yHKIMS aKTUBALIMK BIMSIET HA BBIXOJl HEHPOHA B HEMPOHHOU ceTh?

55.KakuMm 00pa3om onpenesstoTcs Beca B HEMPOHHOM CETU U KaK OHU
oOyuaroTcs?

56.Kak mpoucxoaut npoiiecc npsamoro pacnpoctpanenus (forward
propagation) B HEHPOHHOM CETH?

57.Yto npencrapisatot codoit ¢pyukiuu nmoteps (loss functions) B KOHTEKCTE
00yueHUsI HEHPOHHBIX CETeH?

58.Kak paboraet obparHoe pacnpocTpaneHnue omuoku (backpropagation) B
nporecce 00yueHuss HEHPOHHOM ceTH?

59.Kakue perynsipuzaliluOHHbIE METOAbI MOTYT HPUMEHSATHCS IJISI
peIOTBpaleHHs Tepeo0yUeHusl B HEHPOHHBIX CETAX?

60.Yto Takoe OoNTUMHU3aTOPHl B KOHTEKCTE 00yUEHUS HEUPOHHBIX CETECH U
KaKue OHU OBIBAIOT?

61.Kak Bb10Op ()yHKIIMM aKTUBALMK MOKET 3aBUCETh OT 33Ja4H, KOTOPYIO
pelIaeT HEWPOHHAS CETh?

62.Kak onpenensercsa apXUuTeKTypa HEMPOHHOM CETH, BKIIKOUYask KOJIUYECTBO
CJIOEB U KOJIMYECTBO HEUPOHOB B KaXKIOM CIIO€?



63.Kakue runepmapaMeTpsl BIUSIOT Ha 00y4YeHHE HEUPOHHOM CETH, U KaK MX
no0upaTh?

64.Kakne MeToabl 1 TEXHUKH MHULMATU3alUHA BECOB IPUMEHSIOTCS IPU
CO3JaHUU HEMPOHHBIX ceTen?

65.Kakum 00pa3oM HEMPOHHBIE CETU UCIIONB3YIOTCS JUIsl pELICHUS 3a/1a4u
perpeccun?

66.Kakue BO3MOKHOCTH NPEIOCTABIISIET HEHPOHHBIM CETSAM PELIEHUE 3a4a4U
kjaccuduxanum?

67.Yto Takoe cBepTouHble HelipoHHbIe ceTh (CNN) 1 B Kakux 00JacTsAX OHU
4acTO NMPUMEHSIOTCS?

68.Kak paborator pekyppeHTHble HelipoHHble ceTu (RNN) 1 B kakux 3azagax
oHH 3G (PEKTUBHBI?

69.Kakum 00pa3oM apXuUTEKTypa CETH BIUSAET HA BO3MOXHOCTh PACTIO3HABAHUS
CJIOXKHBIX ITATTEPHOB B IAHHBIX?

70.Kakue meroap! iepeaaun odydenus (transfer learning) moryt
UCII0JIb30BaThCA MPU MOCTPOCHUN HEUPOHHBIX CeTei?

71.Kakum 00pa3om pemarorcsi po0aeMbl HECTAIIMOHAPHOCTU JAHHBIX B
HEHUPOHHBIX CETAX?

72.Kakue BbI30BbI BO3HUKAIOT IIPU HHTEPIIPETALMH PE3YIbTATOB HEUPOHHBIX
ceren?

73.Kakum 00pa3om omnpeaennTh ONTUMalIbHbIe TUIIEPIapaMeTPhl IS
HEHWPOHHOU ceTn?

74.Kak paboTaroT aBTOKOIMPOBIIUKHU U JJIs1 YETO OHU MOT'YT UCIIOJIb30BaThCS B
aHanIu3e JaHHBIX?

75.Kakum 006pa3oM perarorcest po6sieMbl HECTAMOHAPHOCTU JAHHBIX B
HEUPOHHBIX CETAX?



