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1. HACIIOPT ®OHIA OIIEHOYHbBIX CPEACTB

1.1. O61acTh NPUMEHEHHA

®onpa omeHouHblx cpeactB (POC) — HeoThemieMas dYacTh pabouei
MIPOTPAMMBI TUCIIMTUIAHEI (MOTyJ1s1) AHAMH3 OOJIBIINX JAaHHBIX U MMPEIHA3HAYEH IS
KOHTPOJII M OLIEHKH O0Opa30BaTENIbHBIX JOCTHXKEHH CTYJEHTOB, OCBOMBILIHX
IpOTrpaMMy JTUCHUIUIUHBI (MOIYJIA).

1.2. Hesaun u 3aaa4u (pOHIA OLIEHOYHBIX CPEACTB

Henp ®OC — ycTaHOBUTH COOTBETCTBHE YPOBHS MOJTOTOBKH 00YUalOIIEerocs
tpeboBanusiM PI'OC BO OakanaBpuar / coenuanurer / Marucrparypa 1o
HanpasieHuto nmoarotoBku 09.04.04 IlporpaMmHas WHXEHEpHs, YTBEPKICHHOTO
npukazoM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoit ®denepanun ot 19
ceHTsi0pst 2017 1. Ne 932 (¢ u3MEHEHUSAMU U TOTTOJTHCHHUSIMH ).

1.3. Ilepeyennb kommeTeHUUil, GopMHpPyeMbIX B Npoliecce OCBOEHHUSI
OCHOBHOI1 00pa30BaTe/IbHOI POrpaMMBbI
[Ipouiecc ocBOEHUsT UCUUIUIMHBI HAITpaBJieH Ha (OPMHUPOBAHUE CIEAYIOIINX

KOMHCTGHHI/Iﬁ N HHAUKATOPOB UX NOCTHUIKCHMA:

Koa mo ®I'oC BO ‘ NHaukaTop A0CTHKEHHUS
YHuBepcaibHbIe

ObmenpodeccuoHanbHbIE

[TpodeccuonanbHble

I1K-1.1. 3HaTh METO/BI yIpaBICHUS
MH(OPMALMOHHBIMH IIPOIIECCaMU

[1K-1.2. YMeTh ynpaBiasiTe IpOEKTaMH 10O
uHpOpMAaTHU3aLUU IPEAPUIATUI

[1K-1.3. Branets HaBbIKaMU TPAKTUUECKOTO
YIPAaBJIEHUS IPOEKTaMU 110
MH(OPMATU3ALNY TPENTPUITHH

[IK-1. 3nanue MeTo/10B OpraHu3anuu u
yIpaBjeHus UHOOPMAITMOHHBIMH MPOIECCaMU

1.4. Jranbl ¢opMUpPOBaAHUS KOMIETEHUMHA W CpeICTBAa OLEHUBAHUS
YPOBHS UX cOPMHPOBAHHOCTH

Jrtansl popmupoBanusa komnereHunii | Komnerenuun KoHnTposbHO-011¢HOYHBIE
cpeacTBa / cnocod OneHUBAHUSA

Tema 1. Benenue B Gosbliine JaHHBIE. [K-1 Brinmonnenue 71a00paTOPHBIX
pabot

Tema 2. )Ku3HEHHBIN [IUKIT aHATUTUKA [K-1 Brinonnenue 71a00paTOPHBIX

JTAHHBIX. pabor

Tema 3. BricOKONPON3BOAUTENBHBIE [K-1 Brinonnenue 1a00paTOPHBIX

BBIYMCIICHUS. pabor




Tema 4. MacirabupoBanue u IIK-1 Brinonnenune 71a00paTOPHBIX

MHOTI'OYPOBHEBOE XpaHEHUE JaHHBIX. pabor

Tema 5. Buzyanuzanus 1aHHBIX U [IK-1 Brimonnenue 1a00paTOPHBIX

pE3yabTaTOB aHAIU3A. pabot

Tema 6. Knmaccudukanus 3anau ananuza | [1K-1 Brimonnenue 1a00paTOPHBIX

JTAHHBIX. pabor

Tema 7. Cnoxusie metoasl aHamutukn. | ITIK-1 Brimonnenne 71a00paTOPHBIX
pabor

Tema 8. OcHOBBI TOCTPOEHUS [IK-1 Brimonnenue 1a00paTOPHBIX

HEHWPOHHBIX CETEH I aHAIU3A JaHHBIX. pabor

Texymas arrecramus IK-1 KonTposabnas padora

[IpPOMEIKYTOHAS ATTECTAIHS [K-1 DK3aMeH (MMCbMEHHBIH)

1.5. Onucanue nokasareseil GopMupoBaHUs KOMIETEHIUH

Koa komnerennumn Pe3yabTarhl cOPpMHUPOBAHHOCTH
[1K-1. 3Hanmne MeTOI0B [IK-1.1. 3naet meTobI ynpaBieHus: HHOOPMAITMOHHBIMHU
OPraHU3aluy ¥ YIIPABICHHS nponeccamu
[K-1.2. YmMmeer yIIPaBJIATh MIPOEKTaMU o
MH(POPMAITMOHHBIMH MPOIECCAMU .
uH(pOpMaTU3alUN MpeANPUITHI

[1K-1.3. Bnaseer HaBbIKaMU IPAKTHUECKOTO YIPaBICHUS
IPOEKTaMU 10 HHPOPMATU3ALUH [TPETPUATHII

1.6. Kputepun oueHnBaHusl KOMIETEHIMH HA Ppa3HBIX IJTamax ux
¢popmupoBanus

Buj yueOHoii padoThl \ KosanuectBo 6a/1510B
3-4 cemectp / 7 TpUMeECTp
0P0 0-3®0 300
Odopmiierre 0TYETOB MO JaOOPATOPHBIM 30 6atoB
pabotam
Pabota Ha 1a60paTOPHBIX 3aHATHIX 30 6amioB
BrinosiHEHNE TECTOBBIX 3aJaHUNI -
BrimmosiHenne 3a1aHuid CaMOCTOSTEIIEHON 10 6ammoB
paboThI
JK3aMeHa 30 6amioB
HTtoro 3a cemectp: 100 GamoB
Bcero 100 GammoB

HaxonureanHasa cucrema oneHuBanudg mo 100-6aipH0M mkaJie



Yeroipexoai-
JbHAsl CHCTeMa
OLICHMBAaHUS
IK3aMeHa

100-
0aJllIbHAA
HIKaJa

BykBenHas mkana, coorsercreyromas 100-
0a/lJILHOM IKAJIe

CucremMa
OLICHMBAHUSA
3agera

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
MaKCHUMaJIbHOMY

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 BBIMOJIHEHUSI OOJIBIINHCTBA
M3 HUX OLIEHEHO YUCIIOM 0ajlioB, OJIM3KUM

K MaKCUMaJIbHOMY

Xopo1io

75-82

C — Xopo1I0 — TeOpeTUYecKoe coiepKaHne Kypcea
OCBOCHO TMOJTHOCTHIO; HEKOTOPHIE TPAKTUUECKHE
HAaBBIKU Pa0OTHI C OCBOCHHBIM MAaTEPUAIOM
c(hOpMHUPOBAHBI HEIOCTATOYHO; BCE
MIpe1yCMOTPEHHBIE POrpaMMOii 00ydeHUS
y4eOHbIE 3a]JaHUs BBHITTOJIHEHBI, KAY€CTBO
BBITIOJTHEHUS] HU OJHOTO M3 HUX HE OLIEHEHO
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 IPAKTUYECKHUE HABBIKU PAOOTHI

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

13 BBINIOJIHEHHBIX 33JIJaHAN, COAEPIKAT OMIMOKU

Y noBneTBo-
pHUTENBHO

50-62

E — nmocpencTtBeHHO — 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

3auTreHo

Heynosnerso-
PHUTEITBHO

21-49

FX — Hey10BIETBOPUTENILHO — TEOPETHUYECKOE
coJiepKaHne Kypca OCBOCHO YaCTHUYHO;
HE00XO0/IMMBbIE IPAKTUYECKHE HABBIKU PaOOTHI
He c(hopMUPOBAHBI; OOJIBIIMHCTBO
MIPEyCMOTPEHHBIX POrpaMMoi 00yUeHHS
y4eOHBIX 33JJaHUI HE BBITIOJHEHO OO0 KauyecTBO
UX BBITMIOJIHEHUS OLIEHEHO YHCIIOM 0aJlIoB,

OJIM3KUM K MUHUMAJIBHOMY; IIPH

He 3aureno




JIOTIOJTHUTEIHFHON CaMOCTOSITENILHOM paboTe Hal
MaTepHaioM Kypca BO3MOKHO MOBBIIICHUE
KauecTBa BBINOJIHECHUS 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 MIPUBEIET K KAKOMY-THO0
3HAYUMOMY TIOBBIIIICHHIO KAY€CTBA BHITIOJTHEHUS
y4eOHBIX 3aJaHuI




2. KOHTPOJIBHO-OLEHOYHBIE CPEJICTBA

2.1. OueHoYHbIE CPeACTBA TEKYIEr0 KOHTPOJIA (THIIOBbIE)

Bormpocsl f1st TeKy111ero KOHTPOJIA:

Uto npencrapisator coboit 6ombine qanueie (Big Data)?

Kakue ocHOBHBIEC XapaKTEPUCTUKH ONPESIAIOT JaHHBIC KakK "0obInue"?

3. Kakue Tpu OCHOBHBIX aCTeKTa XapaKTepU3yIOT OObIINE JaHHBIE 110 MOJEIN
"TpI/I B"?

4. Kaxue BbI30BBI U MPOOIEMBI BOZHUKAIOT MPH paboTe C 00bEMHBIMU

TAHHBIMU?

Kakue Tumbl JaHHBIX 0OBIYHO CYUTAIOTCS YACTHIO OOJIBIINX JTAHHBIX ?

Kakum 06pa3oM Oosbilve JaHHBIE OTINYAIOTCS OT TPAJAULIMOHHBIX 0a3

JTAHHBIX ?

7. Kaxk texHosorun o0pabOTKH OOJBIITUX TAHHBIX BIUAIOT HA AHAJIUTUKY U
MPUHATUE PEIICHUN?

8. Kakue TexHOIOTUM XpaHEHHS TaHHBIX YaCTO UCTOIB3YIOTCS JIJIsi OOJIBIITNX
JTAHHBIX?

9. Kakum o6pazom 00paboTKa OOJBIINX TAHHBIX MOXET BIUSTH Ha
MIPOU3BOIUTENILHOCTH BEIYUCIUTEIBHBIX CUCTEM?

10.Kakue npenmyIecTBa MpeaoCTaBIIsIeT 00JIauHbIC BEIYUCICHUS JIIS
00paboTKU OONBIINX TAHHBIX ?

11.Kakue TeXHOJIOTUH PACTIPEACTICHHBIX BRIUNCICHUN 9acTO IPUMEHSIOTCS JIJIS
paboThI ¢ OONBITUMU JAHHBIMU?

12.Kak obecrieunBaeTcsi 0€30MacHOCTh IpH 00paboTKe U XpaHEHUH OOJBIIIIX
JTAHHBIX ?

13.KakuMm oOpazom Oosbliiue JaHHBIC BIUSIOT Ha chepy Om3Heca u
MPOMBIILJIEHHOCTH?

14 . Kakue MeToibl aHam3a O0JIBIINX JaHHBIX UCTIOJIb3YIOTCS JJIS BBISBIICHUS
3aKOHOMEPHOCTEN U TPEH0B?

15.Kak npoucxouT mpoiiecc cOopa 1 3arpy3ku OOJIbIINX TaHHBIX B
XpaHWJIUIIa?

16.KaxuMm 0OpazoM OoJIbITNE JaHHBIE MOTYT OBITh UCIIOJIB30BAHBI B MAIIIMHHOM
0Oy4EeHHH U UCKYCCTBEHHOM MHTEJIIEKTE?

17.Kakue BbI30BbI BO3HUKAIOT IPH 00paOOTKE U aHAIM3€ CTPYKTYPUPOBAHHBIX
Y HECTPYKTYPUPOBAHHBIX JTAHHBIX ?

18.Kak 06paboTka MOTOKOBBIX JJAHHBIX CBsI3aHa C TEMOM OOJIBIINUX JAHHBIX?

19.Kakue MeTo1bl BU3yaIu3alui JAHHBIX TPUMEHSIOTCS J1s1 OOJBIINX
JTAHHBIX ?

20.Kakue posii 1 HaBBIKU TPEOYIOTCS Y CIIEUATUCTOB, pA0OTAIOIIMX C
OONBIIMMU TAHHBIMU?

21.Kakxum o6pazom kormenius "Data Lake" cBsizana ¢ xpaHeHuem u
00paboTKOM OOJBIIHMX JTAHHBIX ?

22.Kakue BBI30BBI BO3HHUKAIOT IMPHU 00ECIICUSHUH KauyeCTBa IAHHBIX B OOJIBIITNX
o0bemax?

23.Kakum 00pa3oM TEXHOJIOTHH PACIPEACIEHHOTO XPaHEHUS TAHHBIX PEIIatoT
po0IeMbl MACILITAOUPOBAHMS ?

N =

o o



24 Kakue npuMepsl yCIENTHOTO UCTIOIb30BaHUS OOJIBIINX JAHHBIX
CYIIIECTBYIOT B PA3JIMYHBIX OTPACIIX?

25.Kakue TeHaeHIMH U Oy Iylue HanmpaBiIeHHs pa3BUTHSA 00JaCTH OOJIBIINX
JTAHHBIX MOYKHO BBIJICIIUTH?

26.Yto o3HayaeT TepMHUH "MacIITaOMpOBaHUE TaHHBIX" B KOHTEKCTE
WH()OPMAITMOHHBIX CHUCTEM?

27.Kakue npeuMy1iecTBa MaclITaOMpoBaHUs JaHHBIX HA YPOBHE XpaHEHUS
o0ecreynBaloTCs Py YBETUYEHUH 00bemMa HHhopMaIum?

28.Kaxk paznuyarorcsi BEpTUKAIbHOE U TOPU30HTAIBHOE MaclITabMpoOBaHue
JTAHHBIX?

29.Kakue BbI30BbI CYIIECTBYIOT IPU BEPTUKATHLHOM MacIITaOupoBaHUU 6a3
JTAHHBIX?

30.YTo npencrapisier coO0M ropu3oHTaIbHOE MacIITAOUpOBaHKE 6a3 JaHHBIX,
U KaK OHO MOKET OBbITh pPeaIn30BaHO?

31.Kakne apXUTEKTypHBIE TIOJXO/IbI K MACIITAOUPOBAHUIO TAHHBIX
MIPUMEHSIOTCS B PaCIIPEACIICHHBIX CHCTEMaXx ?

32.Kakue posy UTparoT MapARpPOBAHNEC U PETUTAKAINS TIPH TOPU30HTAITEHOM
MaciITabUpOBAHUM JTAHHBIX ?

33.Kak TexHOJIOTHH KAIUPOBAHUS MOTYT OBITh UCITOJIB30BAHBI JIJIS YTy YIICHUS
MIPOU3BOIUTEIILHOCTH PACTIPEICTICHHBIX CUCTEM?

34.Kak macmtabupoBaHue JJAaHHBIX CBSI3aHO C 00pabOTKOM IMMOTOKOBBIX JIAHHBIX
U peaIbHOTO BpeMeHHU ?

35.Kakue TeHaeHInr CymeCcTBYIOT B 001aCTH TEXHOJIOTHI MacIITabupoBaHUs
0a3 TaHHbBIX?

36.Kakue pemenus ains macimtabupoBanus NoSQL 6a3 qaHHBIX HIMPOKO
UCIIOJIB3YIOTCSI B UHyCTpUn?

37.Kakum 00pa3oM TEXHOJIOTHH KIacTepU3aIlii M KOHTCHHEPHU3AIIUH BIUSIIOT
Ha MacIITabUpOBAHUE TAHHBIX?

38.Kakue BBI30BBI BOSHHKAIOT MTPU 00ECIICYCHUH TICIIOCTHOCTH JIAHHBIX B
pacmipeeieHHbIX CUCTEMaX MacIITaOupOBaHUS?

39.Kakue MeToap! 6anaHCHPOBKU HATPy3KHU MIPUMEHSIFOTCS TIPU
TOPU30HTAJILHOM MacIITadMpOBaHUM 0a3 TaHHBIX?

40.Kakue TeXHOJIOTHH 00ECIIEUNBAIOT BHICOKYIO JOCTYITHOCTD U
OTKa30yCTOMYUBOCTh MIPHU MACIITAOUPOBAHHUH JTAHHBIX ?

41.Kakum 06pa3omM MHOTOYPOBHEBOE XpaHEHHE JaHHBIX BIUSET Ha
3G (HEKTUBHOCTH U ONITUMH3AIMIO UCTIOIB30BAHUS PECYPCOB?

42.Kakue TeXHOJIOTHH XpaHEHUS JaHHBIX Ha pa3HbIx ypoBHsX (hot, warm, cold
storage) mo3BOJISIIOT IKOHOMUTB PECYPCHI?

43.Kakwue pernieHus i1 apXUBUPOBAHUS TAHHBIX IPUMEHSIOTCS B KOHTEKCTE
MHOTOYPOBHEBOT'O XpaHCHUS?

44 Kak aBTOMAaTH3aIUs YIIPABIICHUS JAHHBIMH BIIHSCT HA MPOIIECCHI
MacITaOMpOBaHUS W XPAHCHUS JTaHHBIX ?

45.Kakuie BbI30BBI U TEHACHIIMHU CYILLIECTBYIOT B 00JIACTU CEKbIOPUTH MPHU
MacmTabMpOBaHUH 1 MHOTOYPOBHEBOM XPAaHCHUH JTAHHBIX ?

46.Kakum 00pa3oM aHaIMTUYECKUE 0a3bl JaHHBIX MOJJICPKUBAIOT
MacITabupoBaHKe I 00pabOTKH OOJBIINX 00bEMOB TaHHBIX ?



47.Kakuie METOJIbI arperaiui U KOMIIPECCUHU JaHHBIX TPUMEHSIOTCS MTPU UX
MEPEMEIICHIH MEXKTy YPOBHSIMU XPAHCHHUSI ?

48.Kak TeXHOJIOTHH YIIPABICHUS )KU3HEHHBIM ITUKJIOM JIAHHBIX COTJIACYIOTCS C
MacITabMpPOBAaHUEM U MHOTOYPOBHEBBIM XPAHEHUEM ?

49.Kak macmrabupoBaHie 1 MHOTOYPOBHEBOE XpaHEHHUE TaHHBIX COTJIACYIOTCS
C TpeOOBaHUSIMHU MO COOIIOJICHUIO 3aKOHOIATENILCTBA O JAHHBIX?

50.Kakyto poJib urparoT pemieHus B 06sacti 00padoTku 6osbuX JaHHBIX (Big
Data) B cTpaTterusx MacTaOMpOBaHUs U XPAHCHUS TaHHbBIX ?

51.Kakue 6u6nmorexu B Python vaie Bcero ucnosnb3yrores s paboThl ¢
OOJBIIMMU TAaHHBIMU?

52.Kakum o6pazom 6ubimoreka Pandas o61erdaer paboTy ¢ O0ibIIMMU
JTaHHbIMK B Python?

53.Kak ucrnons3zoBanue 6uomoreku NumPy MOXKeT yIydImTh
MIPOU3BOUTEILHOCTD OTepaIiiid HaJ, OOIBIIMMHI MAaCCUBAMHU JaHHBIX B
Python?

54.Kakue metozsl B Oubimorexke Matplotlib npumenstores 1151 BU3y anu3auu
OonpmMX JaHHbIX B Python?

55.Kaxk 6ubmmoreka Dask momoraer B 00paboTKe U aHAJIU3€ TAHHBIX, HE
ITOMEMIAIOIINXCS B ONIEPATUBHON MTaMSITH?

56.Kaxk pacnpeneneHHbIe BBIYUCICHUS C UCTIOb30BaHeM Oubmnoreku Apache
Spark moryT ObITh peanu3oBanbsl B Python?

57.Kakum o6pazom 6mbimoreka Vaex mo3poiisgeT 3¢ HEeKTHBHO paboTaTh C
OOJbIIMMH HAOOpaMHU JTAaHHBIX ?

58.Kakue Metosl B Onbimmorteke Scikit-learn HCTONb3y0TCS 11 MAIIMHHOTO
oOy4eHus Ha OOJIbIINX JaHHBIX B Python?

59.Kak 6ubmmoreka TensorFlow obecrnieunBaeT BO3MOXKHOCTH PabOTHI C
OO0JBIIMMU 00BEMaMU JAHHBIX ISl TTyOOKOTO O0y4YeHUs?

60.Kaxue nactpymentsl Python MoryT ucnoss3oBaThCs At 00pabOTKH
MTOTOKOBBIX JIAHHBIX B PEKUME PEATHBHOTO BPEMEHH?

61.Kax oubmotexa Apache Flink uarerpupyercs ¢ Python ans o6pabotku
MMOTOKOB JTAHHBIX ?

62.Kaxum o6pazom 6nbanoreka GeoPandas moanaepkuBaet oOpabOTKy U
aHanu3 reorpaduueckux nanubix B Python?

63.Kaxk ucnionp3zoBanue 6ubnuoteku Plotly MoxkeT ymydmuTh HHTEpaKTUBHYIO
BU3YyaJIM3aIlNI0 OONBIITNX JaHHbIX B Python?

64.Kak 6ubimoreka Arrow nmoMmoraet B 3 hekTUBHOM 00pabOTKe BPEMEHHBIX
PSZIOB U JIaT B OOJIBIITUX TAHHBIX?

65.Kakum o6pazom 6mbimorteka Joblib oberdaeT pacupeneieHHbIC
BBIUMCJICHUS] U TTapaJUIeNbHYI0 00paboTKy AaHHbIX B Python?

66.Kak 6ubiuoreka Psycopg?2 noaaep:kuBaeT B3auMoJIeCTBUE ¢ OazaMu
nanHbIX PostgreSQL st paGoThl ¢ 60abIIMME O0BEMaMU JaHHBIX ?

67.Kakum o6pazom 6ubnroreka PySpark unterpupyercs ¢ si3pIKoM
nporpammupoBanus Python nys ananusza nanHbIx Ha Kinacrepax?

68.Kakue MeTo bl onTUMHU3aIuu paboThl ¢ TAMITHIO MPUMEHSIOTCS TIpU padboTe
¢ OoibpmMMu 1aHHbIMU B Python?

69.Kak 6u6mmotexa Hadoop MapReduce MokeT UCTIOIB30BaThCSI B CBSZKE C
Python ans 06paboTku 6OIBIIMX JaHHBIX ?



70.Kaxum 06pazom Oubnmoreka Scrapy noaaepkuBaeT cOop u 00paboTKy
JTAHHBIX C B€O-CaliTOB B OOIBIINX MaciITadax?

71.Kak oubmotexa SQLAlchemy obecrieunBaeT 1ocTyn 1 B3aUMOJICHCTBHE C
peNALMOHHBIMU 06a3amu TaHHBIX B Python?

72.Kaxum o6pazom Oubnmoreka Faust mommepkuBaeT 00pab0oTKy TOTOKOBBIX
JAHHBIX C UCTOJIb30BAaHUEM ACHHXPOHHOTO IporpaMmupoBanus B Python?

73.Kakue BBI30BBI MOT'YT BO3HUKHYTh TPU paboTe C pacipeieICHHBIMU
CHCTeMaMHU XpaHeHUs TaHHbIX B Python?

74.Kak ucnonb3zoBanue o6undimnoreku PyTorch MoxeT ObITh 1IEHHBIM NPU
00paboTKe 1 aHau3e OOJIBIINUX JAHHBIX B 00JACTH UCKYCCTBEHHOTO
WHTEJJIEKTA?

75.Kakue cTpaTeruu KIIMPOBAHMSI U TTPEIBAPUTEIIBHON 00paOOTKH JaHHBIX
HCIIOJIB3YIOTCS MPpH paboTte ¢ 0onbImuMu o0beMaMu nHpopmaluu B Python?

2.2. OueHoYHbIE CPeACTBA /sl MIPOMEKYTOYHON aTTeCTAIUH

Bomnpocs! ajist npoBeieHus aTTecTaluu

Kakue nienu npecneayet BU3yain3alus JTaHHbIX B KOHTEKCTE aHaiu3a?

2. Kaxk ncronp3oBaHre pa3IudHBIX THIIOB IPadUKOB MOXKET MOACPKABATH
pa3HbIe aCMEKThl BU3yaIu3alluu JaHHbIX?

3. Kakue 6ubmmotexu Python gacto mpumensitores s co3aaHus
BU3yaJIA3aLMil?

4. Kakue OCHOBHBIE 3JIEMEHTHI BKJIIOUYAIOTCS B IpaduK IJid nepeiadu
uHdopmarumn?

5. Kak ucrnonb3oBaHue 1[BeTa U CTUJISI IOMOTAeT B nepeade HHGOpMaIuu B
BU3YyaJIM3aIUH TAHHBIX ?

6. Kakum 006pazom Bu3yanu3aiys BDEMEHHBIX PSAIOB MOXKET MOMOYb B aHAJIU3E
JTAHHBIX ?

7. Kaxkue BbI30BBI MOTYT BOZHUKHYThH MPU BU3YATU3AINH OOJIBIINX 00BEMOB
JTAHHBIX ?

8. Kakwme TuIbI TarpamMm OIXOIAT ISl OTOOpaKEHUS pacipeIeIeHuUs
JTAHHBIX ?

9. Kak ncronp30oBaHre TEIJIOBBIX KaPT MOYKET TOMOYb B aHATIN3€ TIJIOTHOCTH
JTAHHBIX ?

10.Kak Bu3yanu3anus 1uarpaMMbl pacCesHUS MOXKET TIOMOYb B BBISIBJICHUU
KOPPENAIUU MEXKTY TTEPEMEHHBIMU?

11.Kakum oOpa3oM Bu3yanu3alus o0jaKka TOYeK UCTIONb3YeTCs IS
MPEICTAaBICHUSI MHOTOMEPHBIX TAHHBIX ?

12.Kakue MeTo1bl BU3yaIu3alluy JAHHBIX MTOAXOMST 71l KaTerOpUaIbHbIX
MEPEMEHHBIX ?

13.KakuMm oOpa3zoM co3nanue auarpaMmmel sk ¢ ycamu'" (box plot) MoxeT
MOMOYb B BBISIBJICHUH CTATUCTUYECKUX XAPAKTEPUCTUK TAHHBIX ?

14.Kakue MHCTPYMEHTHI U OUOIMOTEKH 00ECTIEYNBAIOT MHTEPAKTUBHYIO
BU3YAJIM3ALINIO TAHHBIX?

15.Kakum oOpazom rpaduku ['anTa HCIOIB3YIOTCS JJ1s1 OTOOpaKEHUSI
BPEMEHHBIX JJAHHBIX U COOBITHIA?

=



16.Kak Bu3yanu3aius CETeBbIX rpauKOB MOXKET IIOMOYb B aHAJIH3E
B3aMMOCBSA3EH MEXKIY dJIeMEHTaMu?

17.Kak ucnosib30BaHUE AAMIOOPI0B M HHTEPAKTUBHBIX OTYETOB 00JIer4aeT
Ipe/ICTaBICHUE PE3yIbTAaTOB aHaIHM3a?

18.Kakum 0Opazom Tematuyeckasi KapTorpadus moaaepKkuBaeT BU3yaau3aliio
MPOCTPAHCTBEHHBIX JTAHHBIX?

19.Kak Bu3yanu3aius JaHHBIX MOXET ObITh aAanTUPOBAHA IS JIULI, HE
o0JaaronMX HaBbIKAMH aHaIu3a?

20.Kaxk ucrnonbp3oBaHrue aHUMAIUK B BU3YyaIM3allUU JaHHBIX MOXKET YIIyUIIUTh
BOCIIPUSTUE BPEMEHHBIX U3MEHEHU?

21.Kaxk Bu3yanuzaiusi JaHHBIX MOXKET MOMOYb B OOHAPYKEHUU BHIOPOCOB U
aHomanum?

22.Kakum 00pa3oM BU3yalnu3alus JaHHBIX MOXKET MOJACP>KUBATH MPOIIECCHI
MAIIMHHOTO O0yUYEHUSsl, TAKUE KaK KJacTepu3amus?

23.Kakue BBI30BHI CYIIECTBYIOT IIPH BU3YaJIU3aIlMHU JaHHBIX C HCIIOIb30BAHHEM
BUPTYaJIbHON U JOTOJHEHHOW pPEaIbHOCTH?

24 Kaxum 00pa3oM BbIOOD MOAXOAAIINX [IBETOBBIX CXEM BIIHSET Ha
YUTAEMOCTh U 3(PPEKTUBHOCTD BU3yaIH3aLUHU?

25.Kaxk ncronp3oBaHre JUHAMUYCECKON BU3YaTU3alNH JAHHBIX MOKET IIOMOYb
B aHAJIN3€ M3MEHSIONINXCS TATTEPHOB B JIAHHBIX?

26.Yto mpeacTaBisitoT coO0M CIIOXKHBIE METObI AaHATTUTUKU JTAHHBIX U B YEM UX
OTJINYHME OT OA30BBIX METOAOB?

27.Kaxum 06pa3zoM METOIbI IITyO0KOTO 00YUYEeHHS MPUMEHSIOTCS JIsl aHAIIU3a U
00pabOTKH CIIOKHBIX CTPYKTYPUPOBAHHBIX JTAHHBIX?

28.Kaxkue BbI30BBI CYIIIECTBYIOT IPHU pabOTE C HECTPYKTYPUPOBAHHBIMU
JAHHBIMH, U KaKU€ METO/bl aHATTUTHUKUA MOTYT OBITh 3(h)(PEKTUBHBI B ’TOM
ciny4dae?

29.Kak texHonoruu o0padoTku ectecTBeHHOTO si3bika (NLP) mpumensitores
JUTS aHAJTM3a TEKCTOBBIX JaHHBIX?

30.Kak MeToapI BpEMEHHBIX PSIOB M aHAJIM3a BPEMEHHBIX
MOCIIEI0BATEIHHOCTEHN MCTIONB3YIOTCS JIJIsl MPOTHO3UPOBAHUS U BBISIBICHUS
MaTTEPHOB B TAHHBIX ?

31.KakuMm 00pa3oM MeTObI KJIacTepU3aIlui IPUMEHSIIOTCS IS BBISIBJICHUS
TPYII CXOXKUX OOBEKTOB B JJAHHBIX ?

32.Kakue MeTo bl aHaIM3a acCOUAINI TPUMEHSFOTCS JIJIs1 BBISBJICHUS CBSI3CH
MEXIY Pa3TuYHBIMU MTEPEMEHHBIMU B JTAHHBIX ?

33.Kakum 006pa3omM anroputmel 00ydeHus 0e3 yunrens, Takue kak t-SNE,
WCITIOJIB3YIOTCS JUTSl BU3YAIH3aIIMN CII0KHBIX MHOTOMEPHBIX JAHHBIX ?

34.Kakue MeTopl aHaIn3a JaHHBIX TPUMEHSIOTCS JIJIsi OOHAPY KEHHUSI
BBEIOPOCOB ¥ aHOMAJIMH B JJAHHBIX ?

35.Kak anropuT™bsl peKOMEHIATeIbHBIX CUCTEM MOTYT OBITh HCITOJIb30BAHbI
TS IPEJICKA3aHMs IPENOYTCHUH MTOJIb30BaTEIICH?

36.Kakne MeTopI BDEMEHHBIX PSJIOB M aHAJIM3a BPEMEHHBIX
MOCIIEI0BATEIHHOCTEN HCTIONB3YIOTCS JIJIsl MPOTHO3UPOBAHUS U BBISIBIICHUS
MaTTEPHOB B TAHHBIX?

37.Kakum 06pa3oM METOIbI MAIIMHHOTO O0YYEeHUS, TAKME KaK aHCaMOJIeBbIC
METO/IbI, TIPUMEHSIIOTCS JIs TIOBBIIIEHUSI TOUHOCTH aHAJIN3a TaHHBIX ?



38.Kakum 00pa3oM OailecoBCKHE METO/IbI MPUMEHSIOTCS B aHAJIMTUKE JaHHBIX
JUTSI MOJIETTUPOBAHMS BEPOSATHOCTEH COOBITHIA?

39.Kakue MeTobl aHaM3a JaHHBIX IPUMEHSIOTCS A1 U3BJICUSHUS TPU3HAKOB
Y YMEHBIUICHHS pa3MEPHOCTHU JTaHHBIX ?

40.Kax anroputmbl 00y4eHHUs ¢ TIOJKPEIUICHUEM TPUMEHSIOTCS JIJIsl IPUHATHUS
PELICHMI B CIIOKHBIX Cpeiax?

41.Kakum 06pa3zom MeTO/Ibl reOMHGOPMAIIMOHHOTO aHATN3a MPUMEHSIOTCS JITIs
paboThI C MPOCTPAHCTBEHHBIMU JIAHHBIMU ?

42.Kak MeTo/ibl FEHETUYECKOTO MPOrPAMMHUPOBAHUS UCTIOIB3YIOTCS JIJIs
ONTUMM3AIMHU CIOKHBIX MOJICJICH aHATUTUKU TAHHBIX?

43.Kakum 06pa3oM ajaropuT™Mbl 00yueHHsI Ha OCHOBE ITpuMepoB (exemplar-
based learning) nmpuMeHsIOTCS ISl aHAIU3a TAHHBIX ?

44 Kakuie METO/Ibl aHAJIM3a JJAHHBIX UCTIONB3YIOTCA JIsl pabOThI C
n300pakeHUsIMH U 00pabOTKU BUAEO?

45.Kakum 00pa3omM METO/Ibl BPEMEHHBIX PSIIOB IPUMEHSIOTCS JIJIs1 aHAIN3a
CE30HHOCTH M LIUKJINYHOCTHU B IaHHBIX ?

46.Kax anroputmbl 00y4eHHUS C TIOJKPEIUICHUEM TPUMEHSIOTCS JIJIsl IPUHATHUS
PELIECHUN B CIOKHBIX cpenax?

47.Kakum 00pa3oM METOJIbI FEHETUYECKOTO TPOTrPaMMUPOBAHUS
UCIOJIB3YIOTCS JJIs1 ONITUMU3ALIMU CIOXKHBIX MOJIEJIEN aHAIUTUKU JaHHbBIX ?

48.Kax meTop! aHau3a cered U rpaoB MPUMEHSIOTCS J1J1s1 BBISIBICHUS
B3aMMOCBSA3€H B CJIOKHBIX CUCTEMaX?

49.Kak ajnropuT™bl 00y4YeHHs Ha OCHOBE mpuMepoB (exemplar-based learning)
OPUMEHSIOTCS JUIsl aHaIn3a JaHHbIX ?

50.Kakum 006pa3oM MeTo/1bl BDEMEHHBIX PSAJI0OB IPUMEHSIOTCS JJIs aHAJIU3a
CE30HHOCTH U LIMKJIMYHOCTHU B IaHHBIX ?

51.Yrto nmpeactaBisitoT cO00 MCKYCCTBEHHbBIE HEMPOHHBIE CETH?

52.Kakum 00pa3oM HEHPOHBI B HEHPOHHOW CETH MOACIUPYIOT OMOJIOTHYECKHE
HEUPOHBI?

53.Kakue TUIibI cIoeB yalie BCero BCTPEUatoTCsl B HEHPOHHBIX CETX?

54.Kak (pyHKIIMS aKTUBALIMK BIMSIET HA BBIXOJl HEHPOHA B HEMPOHHOM ceTn?

55.KakuM 00pa3zoM onpeaesisitoTesi Beca B HEMPOHHOM CETH U KaK OHU
obOyuaroTcs?

56.Kak mpoucxoaut mporiecc npsaMoro pacrnpoctpanenus (forward
propagation) B HEHPOHHOM ceTH?

57.Yto mpeacraBisitoT coboit pynkiuu noteps (loss functions) B KOHTEKCTE
oOyueHus: HeHPOHHBIX ceTen?

58.Kaxk paboraet oOpaTHOe pacmpoctpanenue omubku (backpropagation) B
nporecce 00yueHs: HEUPOHHOU ceTr?

59.Kakwue perymisipu3aiiioHHbIC METOIbI MOTYT IPUMEHSTHCS TS
pEIOTBPAICHHS TIepeo0yUeHuUs] B HEHPOHHBIX CETAX?

60.Yt0 Takoe oNTUMHU3aTOPhl B KOHTEKCTE 00YUEHHUsI HEUPOHHBIX CETEeH U
KaKue OHU ObIBaIOT?

61.Kak BbIOOp (DyHKIIMM aKTUBALIUKA MOXKET 3aBUCETH OT 33J]a4M, KOTOPYIO
pelIaeT HEWPOHHAS CETh?

62.Kak onpenensieTcss apXuTeKTypa HEHPOHHOM CETH, BKITIOUYAsI KOJTMYECTBO
CJIOEB M KOJIMYECTBO HEHPOHOB B KaXKJI0M cj10e?



63.Kakue runepmnapaMeTpsl BIUSIOT HA 00y4YeHHEe HEUPOHHOU CETH, M KaK UX
noaoupaTs?

64.Kakne MeTopl ¥ TEXHUKY WHUIIMATU3AIUHA BECOB MPUMEHSIOTCS TIPH
CO3/IJaHUU HEUPOHHBIX CeTel?

65.Kakum 00pa3oM HEHpOHHBIE CETH UCTIONB3YIOTCS ISl PEIICHUS 3a/1auH
perpeccun?

66.Kakne BO3MOXKHOCTH MPEIOCTaBISET HEUPOHHBIM CETSIM pPEIlICHUE 3a/1a4u
Kiaccudukanuu?

67.Yto Takoe cBepTounbie HeilpoHHble ceTh (CNN) 1 B Kakux 00J1aCTAX OHU
4acTO MPUMEHSIOTCS?

68.Kak paboraroT pexkyppeHTHbIe HeiipoHHbIe ceTh (RNN) 1 B kakux 3aadax
oHH 3P (HEKTUBHBI?

69.Kakum 006pa3oM apXxUTEKTypa CETH BIUSAET HA BOZMOXHOCTh PACIIO3HABAHUS
CJIO’KHBIX MAaTTEPHOB B TaHHBIX ?

70.Kaxue metoan! nepefaun oOydenus (transfer learning) moryt
WCIIOJIb30BAaThCA IPU MOCTPOEHUN HEUPOHHBIX CETEN?

71.Kakum 006pa3om pematrorcs mpoOaeMbl HECTALIMOHAPHOCTH JAHHBIX B
HEUPOHHBIX CETIX?

72.Kakue BBI30BBI BO3HUKAIOT IPU UHTEPIIPETAIINH PE3YIHTATOB HEUPOHHBIX
ceTein?

73.Kakum 06pa3om orpeaeuTb ONTUMaIbHbIe TUTIEpIapaMeTphl JIJIs
HEUPOHHOU ceTn?

74.Kaxk paboTaroT aBTOKOJJUPOBIIUKY U JIJIs1 YETO OHU MOTYT MCIIOJIb30BAThHCS B
aHaIn3e JaHHBIX ?

75.Kakum 06pazom pernarorcs mpoOaeMbl HECTAIIMOHAPHOCTH JJAHHBIX B
HEUPOHHBIX CETIX?



