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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

]_IeJ'IB OCBOCHHA AHMCLMIIJINHBI

1.

2.

3.

BKJIO4as pOCCHﬁCKHe pEIICHUS.

4.

5.

6.

7.

8.

3aKiodaeTcss B (OPMHUPOBAHUU Y OOYyYaromIMXCs
KOMIIETEHIINH B 00JaCTH KOMIBIOTEPHBIX TEXHOJOTMH M aHajIH3a JaHHBIX, HEOOXOAMMBIX IS
pellleHrs] HayYyHbIX W MPAKTHYECKHX 3a]ady, BKJIOYas cOop, oOpaboTKy, BHU3yalH3alUI0 U
MHTEPIIPETALNIO JAHHBIX C UCII0JIb30BAHUEM COBPEMEHHBIX HHCTPYMEHTOB U METO/10B. OCHOBHBIE
3a/1a4yu OCBOCHMS IUCLMILIAHBIL:
N3yuuTh OCHOBBI KOMIIBIOTEPHBIX TEXHOJIOTUH KaK HHCTpyMEHTa s
XpaHeHus, 00pabOTKHU U MPEACTABICHUS TaHHBIX.
OcBouTh METOABI aHadM3a MAaHHBIX, BKJIIOYas paboTy C OOJNbIIMMHU
JaHHBIMH, CICTEeMaMU OM3HEec-aHATUTHKU U HanpaBieHusimu Data Science.

HayuuTbcs NpUMEHSATH CHUCTEMBl XPAaHEHUS W BU3YyalIM3alUM JIaHHBIX,

Pa3BuTh HaBBIKM MOATOTOBKH JaHHBIX JUIA aHANK3a: paboTa ¢ TaOIMYHBIMU
nponeccopamu (MS Excel, Open Office Calc), dopmatamu mannbIx (XIsx, csv, txt),
BBISIBIICHHE U MCIIPABJICHUE OIINOOK.
OCBOHUTH METO/IbI YUCIIEHHOTO 1 HEYHCIEHHOTO aHAIN3a IaHHBIX, BKITIOYAast
BHU3yAJIN3aL1IO [T0KA3aTENIEH U 3aBUCHMOCTEH.
N3yunTh OCHOBBI KOPPENALMOHHO-PETPECCUOHHOTO aHain3a, METObI
knaccuukanuu (baiiecoB knaccupukaTop, JepeBbs peHICHNH) U OLIEHKY UX KayecTBa.
ITprobpectn mpakTHUecKuii ombIT pabotel ¢ low-code u no-code
CHCTEMaMH JUIs PEeUIeHHUs 3a7ad Ou3HeC-aHaTUTHUKH.
HayuuTbcst HHTEpIIPETUPOBATH PE3yIbTAThl AHATN3a U MPUMEHATH UX IS
IPOTHO3UPOBAHUSA U IPUHATHS PELICHUH.
[TnanupyeMbIMu pe3ynbTaTaMu 00y4eHHUs MO TUCHUIUIMHE (MOAYIIO), SIBISIOTCS 3HAHMUS,
yYMEHUS1, HaBBIKU. [lepeueHp MIaHUPYEeMBIX Pe3yJbTaTOB OOYUEHHS 10 AWCHUILTUHE (MOIYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMUd OCBOEHUS 00pa30BaTENbHON MPOTrpaMMbl,
npezcTasieH B Tabnuue 1.

Tabmuna 1 — Komnerenimu, popmupyeMblie B pe3yibTaTe U3y4eHUs TUCITUTUIUHBI (MOTYIIS)

Pe3ynbTarhl 00yueHUs MO AUCIUTLINHE

peleHus 3aaa4
npodeccruoHaTbLHOM
JeSITeIbHOCTU

JIeSTeIbHOCTH Ha
OCHOBE
nH}opMannoHHOH 1
6ubmorpaduueckoit
KyJIBTYPBI U
TpeOOBaHUIA
nH(opMannoHHOH
6€301acHOCTH

Konu Konu
OpMYJIHPOBKA
Hazsanue OIIOIT dopMyaupoBKa (bnﬂ,u;]xafopa Kon
BO, cokpaiuennoe
KOMIIETEHIIUA JMOCTHXKEHUS pe3ynb DopmynupoBKa pe3yibTaTa
KOMITCTEHIINT
TaTa
41.04.05 OIIK-2 : Cnocoben | OIIK-2.1x: P/1 3HaHUE | COBPEMEHHBIX
«MexyHapoIHbIe | OCYIIECTBIIST OueHnnBaet HarpaBJIeHUH
OTHOIICHUS» TIOUCK U IPUMEHSTh | BO3MOXKHOCTH pasBUTHS
M-MO) MIepCIIEKTUBHBIE nH}opMannoHHo- KOMITBIOTEPHBIX
nHpopMannoHHo- KOMMYHUKaIIMOHHBIX TEXHOJIOTHH
KOMMYHUKAIIMOHHBIE | TEXHOJOTHH U
TEXHOJIOTUH U MIPOTPAMMHBIX
IIpOTpaMMHBIE CPEeICTB A
cpeacTBa It peeHus
KOMIIIEKCHOH CTaHIAPTHBIX 3a7a4
IIOCTAHOBKU U poeCCHOHATBHOM




OIIK-2.2xk : P/l | YMeHue | mpuMeHSTH
Bribupaer COBPEMEHHBIC
nH(popMannoHHO- HaIpaBICHUS
KOMMYHUKAIIHOHHBIC KOMITBIOTEPHBIX
TEXHOJIOTUH U TEXHOJIOTHH AJIst
MIPOTpaMMHEIE XpaHeHHsI, 00pabOTKHI
CpencTBa s W MIPECTaBICHUS
peeHus JIAaHHBIX
CTaH/IapTHBIX 3a/1a4

poheCCHOHATBHOM

JIeSTEIbHOCTH

OIIK-2.3B: P/1 HaBpik | paboTsl ¢
Hcnons3yer MHCTPYMEHTaMH
nHpopMannoHHO- aBTOMAaTHU3MPOBAHHOU
KOMMYHHUKAITHOHHEIE 00paboTkn
TEXHOJIOTUH U nHpopmManuu
MIPOTrpaMMHBIC

CpenCTBa IS

pemeHns

CTaH/IapTHBIX 3a/a4

poeCCHOHATBHOMI

JIeATEIbHOCTH

B mpouecce OCBOCHUSA MUCHUILUIMHBI PCIIAOTCA 3adda4Md BOCIIMTAHHUA TapMOHHUYHO

Pa3BUTOH, MATPUOTHYHOW M COIMAILHO OTBETCTBEHHOW JIMYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHICKHX JyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPUYECCKUX [IEHHOCTEH, MIPECTABICHHbIC
B Tabmuie 1.2.

Ta6mmma 1.2 — I{eneBbie OpUEHTUPBI BOCITUTAHUS

®opMuUpOBaHUE IEHHOCTE

BocnurareabHble 3a1a41 HeJ’[eBLIe OPUMEHTUPBLI

DopMHUPOBaHUE IPAKTAHCKON MO3ULUM U IATPUOTH3MA

BHuMaTensHOCT K JeTallsam
I'ymanHoCTH

PazBurne NnaTpuoTrU3Ma u Fpa)KI[aHCKOﬁ

I'ymanuzm
OTBETCTBEHHOCTH

(I)OpMI/II)OBaHI/Ie AYX0BHO-HPABCTBE€HHBLIX IIeHHOCTeﬁ

I[I/ICIII/IHJ'II/IHI/IpOBaHHOCTI)
Camooby4enue

DopMUPOBAHUE OTBETCTBEHHOT'O

Co3uIaTenbHBIN T
OTHOILEHHUS K TPYLY A pya

®opMuUpOBaHHE HAYYHOI'0 MHPOBO33PEeHMs U KYJIbTYPbl MbILIJIEHHS

(DOpMI/IpOBaHI/Ie OCO3HaHusA IECHHOCTHU
Hay4YHOI'0O MUPOBO33PCHUA U KPUTUYECKOT'O
MBIIJICHUA

I'ymaHusm CucTeMHOE MBIIIUICHUE

(I)opanOBaHne KOMMYHHMKATHUBHBIX HABBIKOB M KYJbTYPbI oﬁmemm

VYmMmenune pa6OTaTB B KOMaHAEC U
B3aUMOIIOMOIIb

Bs3aumomnomors u
B3aUMOYBaXXEHHE

dopMupoBaHUEe HABBIKOB ITyOJIMIHOTO
BBICTYIUICHUS M TIPE3CHTALlNH CBOUX UJIEH

2 Mecto aucuuniauHbl (MoayJsi) B ctpykrype OIIOIT

Hucunmmza «TexHonorun HCKYCTBEHHOrO HMHTEJUIEKTa» OTHOCUTCS K biioky 1
Jucuunauael (MOAYIIH)



3. O0beM AUCHUNJIMHBI (MOAYJIs)

OOveM jaucHUIUIMHBL (MOJYJsI) B 3a4eTHBIX EAMHUIAX C YKa3aHUEM KOJMYECTBa
aKaJEeMUYECKNX YacOB, BBIIICJICHHBIX Ha KOHTAaKTHYI padoTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) U HA CAMOCTOSATEILHYIO paboTy, MPUBEICH B Ta0IUIIE 2.

Tabnuna 2 — O61mas TpyJI0eMKOCTh AUCIIUILITUHBI

Cenmectp e];fx}:)ﬂcoT-}, O0ObeM KOHTaKTHOH paboThI (4ac)
(0D0)
Ha3zsanue OITOIT (D60 P Mé_l Yacts WITH AVIHTODHAS Bueaynu- CPC (fsrp Mfl
BO OH}I:;e VII Kypc yaTop TOpHast ra ZCH
(300, (3.E) | Beero 1
0300) nex. | mpak. | mab. | IIA | KCP
41.04.05
Mexaynapoansie | O3PO MO1.b 1 2 17 4 12 0 1 0 55 3
OTHOIICHHUS

4 CTpyKTypa U coiepKaHue QM CUMILIHHBI (MO1YJIs1)

4.1 CtpykTypa IucuMiuvinabl (Moay.as) ajass 0300

TemaTnueckuil miaH, OTpa)karLUil coaep)kaHUe NUCLUILIMHBI (MepeueHb pa3fiesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/IaM YUEOHBIX 3aHATHI C YKa3aHHEM UX 00HEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, ITpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aensl quCHUTUIMHBL (MOJTYJIs), BUIIBI Y9€OHOU NEATETLHOCTH B (POPMBI
Tekyuero Kourpoust s 0300

Kox pe- Kom-Bo WacoB, oTBeICHHOE Ha
Ne HazBanue Tembl 3ynbTara
00y4eHus

Dopma
Jlek [Ipaxt JIa6 CPC TEKYIIET0 KOHTPOJIS

KoMITbroTepHbIe TEXHOIOTHH
KaK HHCTPYMEHT XpaHEHUS,
1 | o6paboTku, aHaIH3a U PI1 2 0 0 10 MPAaKTUYECKOE 3aJIaHKC
NPEICTABICHUS JaHHBIX U
nHQOpMAIHH.
AHanmn3 TaHHBIX, OOJIBIINE
[aHHble, HarpaBieHus Data
science, CUCTEMbI OM3HEC-
AHAIIMTHKA
AHanu3za 1 BU3yaIu3arus
JTAaHHBIX
Metoasr MalIImHHOTO
00y4eHus
CucreMbl XpaHEHHS U
BU3YyaJIM3al[M1 JAHHBIX.
Cucremsl Kiacca low-code,
no-code.

HToro no tadaune 4 12 0 55

P/1 2 4 0 10 MPAKTUYECKOE 3aJJaHHE

P/1 0 4 0 10 MPAKTUYECKOE 3aJJaHHE

P/1 0 4 0 10 MPAKTUYECKOE 3aJJaHHE

Pa1 0 0 0 15 MIPAaKTUYECKOE 3a/IaHKe

4.2 Copep:xanne pa3aejoB M TeM JMCHUHIUIAHBI (Moxyas) aasa O3P0

Tema 1 Komnviomephvle mexHono2uu Kaxk UHCMpPYMenm XpaneHus, 00pabomxu, anaiusa u
npedcmasieHuss OAHHbIX U UHDOpMayuu.

Conepxanne Tembl: COBpeMEHHBIE HAIPABJIEHUSI PA3BUTUSL KOMIIBIOTEPHBIX TEXHOJIOTHH.
MeTtoapl U cpenicTBa XpaHeHus1, 00padOTKH, aHAJIN3a U MPEICTABIICHUS JaHHBIX U WH()OpMAITUH.

@opMBl ¥ METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEeXHOJOIrnH: JIeKus.



Bugel camocTosITENPHON NMOATOTOBKM CTYIEHTOB IO TEME: TEOPETHUYECKAS MOATOTOBKA,
KOMITBIOTEPHOE MOJICIIMPOBAHUE.

Tema 2 Ananuz oannulx, Oonvuue 0anuvle, Hanpasnenus Data science, cucmemvl buznec-
AHAIUMUKU.

Conepxanrie TeMbl: OCHOBHBIC METOJIBI aHAJIM3a JAaHHBIX, pa3Iuvus HarpaBicHuid Data
science, UX MpakTU4YeCKoe mpuMeHeHrne. DopMupoBanue naradpeiiMoB B TAOTHYHOM MPOIECCOPE
(MS Excel | Open Office Calc). ®opmart xIsx, csv, txt. [Tonck ommOOK (YUCIIOBBIE JTaHHBIC),
KaTeropuy Ha3BaHKI [T0-Pa3HOMY, 00bEeIMHEHHE KaTeropuid. J{ucKkpeTHbIe, HEPEPHIBHBIC TAHHBIC.
B yem oTiimumne. CriocoObl BU3yalIM3alMK OTACIBHBIX ITOKa3aTelIeH U 3aBUCIMOCTEH.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: MPAKTUYCCKOE 3aHITHE.

Bunbsl camocToSTENbHON MOATOTOBKH CTYJASHTOB IO TeME: TEOpETHYeCKasl MOATrOTOBKa,
KOMITBIOTEPHOE MO/ICITMPOBAHHE.

Tema 3 Ananuza u euzyanuzayus OAHHbIX.

Copepxanne Tembl: CTaTHCTUYECKash OLEHKAa YMCIOBBIX JAaHHBIX. OllEHKa 4acToT M
pacripezieieHusi BepoaTHOCTe. MaccuBbl aHHBIX (maradpeiimbl). OreHka KadecTBa JTaHHBIX.
DOpMHUPOBAHUE «CPE3OBY. .

@opMbl U METOJBI NPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTUH: MPAKTUYECKOE 3aHSITHE.

Bunel camoctosTenbHON MOATOTOBKHM CTYACHTOB IO TeMe: TEOpeTHYecKasi MOJArOTOBKA,
KOMIIBIOTEPHOE MOJIETTUPOBAHHE.

Tema 5 Memoowr mawunno2o 0b6yyerus.

Conepxkanue Tembl: MeTonbl Kiactepu3amuu. MeTonsl Kiaccu(pukanuu (HAUBHBIN
baiiecoB kinaccugukarop). Ilpaktnyeckoe mpuMEeHEHUS] METOJIOB.

@®opMbl U METOZIBI MPOBEACHUS 3aHATUH O TEMe, MPUMEHsSEMbIe 00pa3oBaTEIbHbBIC
TEXHOJIOTUH: TIPAKTHYECKOE 3aHATHE.

Buasl camocTosTeNbHON MOATOTOBKM CTY/AEHTOB IO T€ME: TeOopeTHYecKasl MOJArOTOBKa,
KOMITHIOTEPHOE MOJICTIMPOBAHNE.

Tema 6 Cucmemsvt xpanenus u eusyamuzayuu oannvlx. Cucmemsl xkiacca low-code, no-
code.

Conepxanne Tembl: [lpumeHeHue cucteM kiacca low-code, no-code mis perneHus
MPAKTUYECKHX 3aj[ad aHaInu3a Ou3Hec-JaHHbIX.

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHITHH 1O TeMe, NMPUMEHSIeMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTUH: MPAKTUYECKOE 3aHSITHE.

Bunbsl caMoCTOSTENIEHON MOATOTOBKH CTYJACHTOB TI0 TeME: TECOPETHYECKasl MOJIOTOBKA,
KOMITBIOTEPHOE MOJICTHPOBAHHE.

5 Meroauveckne YyKazaHusl A1 OOYYAKOIIMXCH MO M3YYEHHI0 M Ppeau3alnuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Metoanueckue peKOMeHAAUMH OOYYAWIIUMCS MO0 U3YYEHHI0 IUCUMIUVIMHBI H 10
00ecreYeHN 0 CAMOCTOSITeJILHOM PadoThI

MeTtoauyecKue peKOMeHAANH 110 OPTraHU3alMi CAMOCTOAATEIbLHOH padoThI

B Xxone w3ydeHus NHMCHMIUIMHBI CTYAEHTHI JOJDKHBI ITOCEIIATh ayJWTOPHBIE 3aHATHS
(JIeKIuK, MpaKkTUYECKue 3aHATUS, KOHCyibTaluu). Oco0oe MecTO B OBJIAJECHHHM YaCThblO TEM
JAHHOW JMCUMITIIMHBI OTBOAMTCS CaMOCTOSITENIbHOM paboTe, MPU 3TOM BO BPEMs ayAUTOPHBIX



3aHATUI MOTYT OBITH PACCMOTPEHBI U MPOpaboTaHbl HanboJee BaXKHbIE U TPYAHBIE BOIIPOCHI 110
TOM WM HMHOM TeMe NIHCLUUIUIMHBI, a IPUMEHEHHE YXKE OCBOCHHBIC HABBIKOB B CMEJKHBIX
TEXHOJIOTHSX BHIHECEHBI HA CAMOCTOSTENBHOE O0yUEHUE.

B coorBercTBMM C yueOHBIM IUIAHOM HANpaBJICHUs MOJITOTOBKM IMPOLECC H3YyYEHUS
JUCLHUIIIMHBI IPEAYCMAaTPUBAET IIPOBEICHUE JICKLUN, IPAKTUYECKUX 3aHATUH, KOHCYJIbTAlUH, a
TaKXe CaMOCTOATENIbHYIO paboTy CTYIEHTOB.

Hwuxe nepednciieHsl npeHa3HaYeHHBIE U1 CAMOCTOSATEIBHOIO U3yYEHUs CTYICHTAMU T€
BOIIPOCBHI, KOTOPBIE BO BPEMsI IIPOBEIEHUS AYAUTOPHBIX 3aHATUN U3Yy4arOTCs HEAOCTATOYHO WIH
M3Y4EHHE KOTOPBIX HOCUT 0030PHBII XapakTep.

IlepeyeHb U TeMaTHKA CAMOCTOATEJIBLHBIX PA0OT CTYICHTOB 10 JUCLHUIINHE

1. Teopwus BeposiTHOCTEH
2. Ilpuxnagnas cTaTucTHKa

5.2 OcobenHocTH opraHu3anuu oO0y4YeHHs JJs JMI ¢ OrPAHUYEHHBIMH BO3MOKHOCTAMH
310POBbsI 1 HHBAJTHI0B

[Tpu HEOOXOIUMOCTH OOYUAIOIIMMCS U3 YHCIIA JIUI C OTPAHHYCHHBIMH BO3MOYKHOCTSIMHU
3JI0POBbS U MHBAITHJIOB (I10 3asBICHUIO 00YUYAIOMIETOCs ) MPEIOCTABISICTCS yaeOHas
UHpOpMaIIUs B IOCTYIHBIX (POpMax ¢ YUETOM UX UHAUBUAYATbHBIX IICUXOPU3NICCKUX
OCOOCHHOCTEH:

- TS JTUI] C HAPYIICHUSIMU 3pEHUS: B TIeYaTHOH (popMe yBEITMYSHHBIM IIPH(PTOM; B hopme
JJICKTPOHHOIO  JIOKYMEHTa; WHUBHyaJIbHBIE KOHCYJIbTAllUU c [IPUBIICYCHUEM
TU(DI0CYpOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUsI, KOHCYJIbTALIMU U JP.

- 17151 JIMLL C HApYIICHUSAMU ClIyXa: B IeyaTHOH hopme; B popMe 3JEKTPOHHOTO JOKYMEHTA;
WHJVBHyAJIbHbIE KOHCYJIbTAallUW C IIPUBJICYECHHEM CYpAONEPEBONYNKA; HWHAVBUIYAIbHbIE
3a/laHus], KOHCYJIbTallUU U JIP.

- IUTsI JTUT] C HApYIICHUSIMHU OTIOPHO-/IBUTATEIIBHOTO allliapaTa: B euaTHoi ¢popme; B hopme
JJIEKTPOHHOIO JOKYMEHTA; UHAUBUIyaJIbHbIE 3a1aHKs, KOHCYIbTAllUU U AP.

6 ®oH OLEHOYHBIX CPEACTB JJIf NMPOBeeHUs] TEKYIIero KOHTPOJIsl M MPOMeKYTOYHO
aTTrecTanuy 00y4arImmXxcs 1o JMCHHUIIMHE (MOLYJTI0)

B cootBerctBun ¢ tpeboBanusmu PI'OC BO gns arrecranmm 0oOydaromuxcs Ha
COOTBETCTBUE HX IMEPCOHAIBHBIX JOCTIKEHUH I[UIAHUPYEMBIM pe3yjbTaTaM OOy4eHHsS IO
JTUCIUTIINHE (MOAYJII0) CO3/aHbl (POH/IBI OIEHOYHBIX CPEICTB. THUMOBBIE KOHTPOILHBIC 3a/IaHMUS,
METOJMYECKUE MAaTepHuasbl, ONPEACISIOUME MPOLEAYpPhl OLICHUBAaHUSA 3HAHUM, YMEHHH U
HAaBBIKOB, a TAK)KE KPUTEPUH U TTOKA3ATENIN, HEOOXOIUMBIE JUIsl OTICHKU 3HAHUM, YMEHUM, HABBIKOB
W XapakTepu3ywiuue dTamnbl (HOPMUPOBAHMS KOMIIETEHIIMH B  MPOLECCE OCBOCHUS
o0pa3oBaTeNbHOI MporpamMmsl, npeacrasiieHsl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYEeCKOe M HH(POPMALMOHHOE 0O0ecneuyeHue TUCIHUILINHBI (MOYJIs1)

7.1 Ocnoenas numepamypa
1. Awnamm3 nmaHHbBIX : yueOHUK it By30B/ B. C. MxutapsH [u ap.] ; moa pegakuuei

B. C. Mxurapsiua. — MockBa : W3pmarensctBo Opaiit, 2025.— 448 c.— (Bricuiee
obpazoBanue). — ISBN 978-5-534-19964-2. — Tekct : snektpoHHBI // OOpazoBaTenbHAas
wiatpopma FOpait [caiit]. — URL: https://urait.ru/bcode/560311 (mata oOparieHus:

14.01.2025).



2. beccmeptnbiii, U. A. HckyccTBeHHbI MHTE/UIEKT. BBeleHne B MHOTOareHTHbBIE

cucteMbl . y4eOHMK mius By30B/ WM. A. beccmeptHbiit. — MockBa : UMznatensctBo IOpaiir,
2025. — 148 c.— (Boicuiee oOpazoBanue). — ISBN 978-5-534-20348-6. — Tekct
anexkTpoHHbd  //  OOpasoBarenpHas  1iarpopma  FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/569279 (nara obpamenus: 01.09.2025).

3. I'ypukos, C. P. OCHOBBI aJITOpUTMH3AIIMN U IPOTpaMMUpOBaHus Ha Python : yueOGHOE
nocooue / C.P. I'ypukoB. — Mocksa : UHOPA-M, 2025. — 343 c¢. — (Beicmiee oOpa3oBanue). -
ISBN 978-5-16-020255-6. - Tekct : AJICKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2166199 (nara obpamenus: 31.05.2026)

7.2  /Jlononnumenvnas numepamypa

1. Jlamunyc, JI. B. IludpoBas skOHOMHKA, HKOHOMHKA MJAaHHBIX W MPHUKIATHOM
MCKYCCTBEHHBIM MHTEIUICKT : yueOHoe mocooue / JI. B. Jlanuayc. — Mocksa : UHOPA-M, 2026.
— 544 c. — (Beicmiee oopazoBanue). - ISBN 978-5-16-021561-7. - Tekcr : anekTpoHHBIH. - URL:
https://znanium.ru/catalog/product/2230806 (mata obpamenus: 31.05.2026)

2. MammaHOE 00y4YeHHe ¢ ucmoinbp3oBanueM Python : yueOHO-MeTOMMYeCKOE TTOCOOHE /
cocraButenu A. B. Ocun,K. A. XammzeB. — MockBa :MTYCH, 2025. — 20 c.— Tekcr :
JICKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOIHOTeIHAS cUcTeMa. — URL:
https://e.lanbook.com/book/501209 (nata oOpamenus: 25.05.2026). — Pexum poctyma: ans
aBTOPU3. IIOJI30BATEIICH.

3. IIpotompsaxonoB A.B., IIsmnoB I1.A., CagoBaukoB B.E. AnroputMmsr Data Science u ux
nmpakTHdeckas peanmsarys Ha Python : YueOHoe mocobue [DnexTpoHHBIA pecypc] : MHppa-
Wnxenepus , 2022 - 392 - Pexxum nocryna: https://znanium.com/catalog/document?id=417222

7.3 Pecypcol ungpopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
eKn0uan npogeccuonanvhovie 06a3vl OAHHLIX U UHPOPMAUUOHHO-CRPABOUHbIE
cucmemsl (npu HeodX00UMOCMU):

1. OGpasoarensHas mnathopma "FOPAMT"

2. DOmnektponHas Oubnmorteunas cucreMa ZNANIUM.COM - Pexum pgocryna:
https://znanium.com/

3. DnektponHO-OMOMMOTEeYHAs cucteMa "ZNANIUM.COM"

4. DnexTpoHHO-OMOMMoTeyHas cucrema "JIAHB"

5. Open Academic Journals Index (OAJI). IIpodeccuonanbuast 6a3za nanHbIX - Pexxum
noctyna: http://oaji.net/

6. [Ilpesmnmentckas Oubnmorexka wuMm. b.H.Enpmmuaa (0a3a maHHBIX —pPa3sTHYHBIX
npodeccnoHaIbHbIX 00nacTeil) - Pexxum noctyna: https://www.prlib.ru/

7. WudopmanmonHo-crnpaBoyHas cucrema "KoncynpranT Ilmoc" - Pexum nocryna:
http://www.consultant.ru/

8 MarepuajibHO-TeXHHYECKOe ofecrneyeHHe IUCHUIUIMHBI (MOAYJIsI) WM IepevyeHb
HH(OPMALMOHHBIX TEXHOJIOTHI, MCIOJb3yeMbIX NPH OCYIIECTBJICHHH 00pa30BaTEJbHOIO
npouecca 1no AUCHUILINHe (MOYJII0), BKJIOYAs NepevyeHb IPOrpaMMHOI0 odecneyeHust

OcHOBHOE 000pYIOBaHUE:

e KommyraTop SuperStack 3 (16*10/100 19")

e MonuTtop obmaunsiii 23" LG23CAV42K/mpis Geniu

e MynsTuMenuitabi mpoextop Nel Casio XJ-V2

e O6maynbrit Mmorutop 23" LG CAV42K

e O6maynbiit Moautop LG Electronics uepHsblii +kiaBuaTypa+mpliiib




e [I/K DNS Office T300, mpeimms Genius NetScroll 100, knaBuatypa Genius KB-06X,
Mouutop AOC919 19"

e [Ipoekrop Casio XJ-V1
e Ycr-Bo Oecrr.nutanus UPS-3000

IIporpamMmmHoe o0ecrieyeHue:

o Microsoft OfficeProffessionalPlus 2019 Russian
e Python
e Windows




MUHOBPHAYKHN POCCUHA
BJIAJJMBOCTOKCKUI IT'OCYJTAPCTBEHHBI YHUBEPCUTET
HAVYHO-OEPA3OBATEJIBHBIN LIEHTP "UCKYCCTBEHHBI UHTEJUIEKT"
®oHJ OIICHOYHBIX CPE/ICTB
JUTSL IPOBE/ICHUS TEKYILET0 KOHTPOJIS
Y IPOMEKYTOYHOM aTTECTAIMH 1O AUCIUIUINHE (MOJIYJIIO)
TEXHOJIOI'M UCKYCCTBEHHOI'O UHTEJIVIEKTA
Hanpasnenue u HanpaBiIeHHOCTh (IPOQIIIB)
41.04.05 MexayHapoiHble OTHOLIEHUS. MeXayHapOAHbIE OTHOILIEHUS U IPUTPAHUYHOE

COTPYAHHUYICCTBO

I'ox Habopa Ha OITOII
2025

dopma 00ydeHuUsI
OYHO-320YHas

Bmagusoctok 2026



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

41.04.05 «MexayHapo
JTHBIE OTHOILICHHMS
(M-MO)

OIIK-2 : Cioco0eH oCymeCcTBISATh

MOVCK U MPUMEHSATH MEPCIICKTUBHBI
¢ H(QOPMAIOHHO-KOMMYHHUKAIIAO
HHBIC TEXHOJIOTUU U MPOTPAMMHBIC
CpeICTBa ISl KOMIUIEKCHOM MOCTaH
OBKH M PEUICHHUs 33134 npodheccro

HAJIbHOH JEATEILHOCTU

OIIK-2.1k : OnieHnBaeT BO3MOKHOCTH HHpOpMa
LIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH U TIp
OTPaMMHBIX CPEJICTB JJIsl PELICHUS CTaHIapTHBI

X 3a71a4 po(eCCHOHANBLHOMN JIESITeIbHOCTH Ha O
CHOBe MH(OpMaMOHHOI 1 OubIHOrpadUIecKo

W KyJlbTYpbl U TpeOOBaHUH MH(POPMAIIMOHHOH O
€30I1aCHOCTH

OIIK-2.2k : Beibupaet nnopmMainoHHO-KOMMY
HUKAI[OHHBIC TEXHOJIOTUH U IPOTrPaMMHBIE Cpe
JICTBA JUIS PEIICHNS CTAaHJAPTHBIX 3a1ad Ipodec
CHOHAJIbHOU AEATEILHOCTH

OIIK-2.3B : Hcmone3yeT HHPOPMATHOHHO-KOMM
YHHUKAI[IOHHBIE TEXHOJIOI'MHU U IIPOrPaMMHEIE CP
eIICTBA JJIsl PEIICHNUS CTaHIAPTHBIX 3a1a4 npode
CCHOHAIBHO ACSATEIHLHOCTH

KOMHCTCHHI/ISI CUUTACTCA C(l)OpMHpOBaHHOfI Ha JaHHOM 3Tall€ B CJIy4ac, €CJIU IIOJIYUCHHBIC
PE3YyIbTAaThI 06yqu1/151 o AUCHUIIIIMHEC OLCHCHBI ITOJOXKHTCIBbHO (I[I/IaHaSOH KPUTCPHUCB
OLICHUBAHU PE3YJILTATOB o6yquH;1 BaYTCHO», KYAOBJICTBOPUTCIIBHO», «XOPOIIO», «OTJ'II/IIIHO»).
B ClIyd4ac OTCYTCTBUSA IMOJIOKUTCILHOMN OICHKKW KOMIICTCHLMA Ha JAaHHOM 3J3Tall¢ CUYUTaCTCsA

Hec(OPMHUPOBAHHOM.

2 Tloka3aTe/i OLlEHNBAHUS IVIAHUPYEMBbIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus OIIK-2 «CrnocoGeH ocymiecTBIsATh MIOUCK U IPUMEHSAThH MEPCIIEKTUBHBIC
MH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH U IIPOTPAMMHBIE CPEJICTBA JIJIS
KOMIUIEKCHOW TTOCTAaHOBKHU U PEUIeHHS 3a/1a4 PO eCCHOHATBHON NeSTEIbHOCTI)

Tabnuma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JTIOCTHKEHUS KOMITETCHIINH

Ko u gopmynupoka unaukar | Ko | Tu

opa JOCTHKEHUS KOMIIETCHIIUN

Pesynbrar

Kpurepuu onieHUBaHUS PE3yNbT
aToB O0y4YeHHUS

OIIK-2.1x : OueHuBaeT BO3MO
JKHOCTH HH(POPMAIIMOHHO-KOMM
YHUKAIIMOHHBIX TEXHOJIOTHH U
MPOTPAMMHBIX CPEJICTB IS pe
IICHUS CTaHIAPTHBIX 3a]a4 PO
(heccnoHaNbHON AEATETHLHOCTH
Ha OCHOBE MH(OPMAIIMOHHON U
6ubmmorpaduueckoit KynbTypbl
1 TpeboBaHni nHPOpMaMOHHO
1 6e30macHOCTU

COBPEMEHHBIX HalpaBJcHUN pa
3BUTHS KOMIIBIOTEPHBIX TEXHOII

MMOHMMAaHUE Pa3HUIIBI HATIPaBIie
HUH pa3sBUTHSA KOMITBIOTEPHBIX
TEXHOJIOTUH

OIIK-2.2k : Beibupaer undopm
AIIMOHHO-KOMMYHHKAIIMOHHbIE
TEXHOJIOTUH U TIPOTPAMMHBIE C
peacTBa JUls pelieHuUs] CTaHIapT
HBIX 33724 IpOoQeCcCHOHATBHON
JIeSTeIbHOCTH

MIPUMEHSTH COBPEMEHHBIE HAIP
ABJICHHS] KOMIIBIOTEPHBIX TEXHO
JIOTHH 11 XpaHeHus1, 00paboTK

PesynbTarel 00yueHus O JUCIUILTUHE

hit n

pe | pe

3- 3-

Ta | Ta
31

Pa

1 aH
He | ormi
v

PI | me

1 HU
e

1 1 NIPCACTABJICHUA TaHHBIX

IIOHHUMAHUE OCHOBHBIX METO0B
paboThI ¢ JAHHBIMHU




OIIK-2.3B : Ucnonk3yet undpop
MalMOHHO-KOMMYHHKAITHOHHBI
€ TeXHOJIOTUH U IPOTPaMMHBIC
CpeICTBa IS peIIeHUs CTaHIap
THBIX 3a]1a9 IpOoQeCcCHOHATBHO

PI

Ha
BBI
K HpopMamu

paboThI C UHCTPYMEHTAaMH aBTO
MaTH3HPOBAHHOW 00PabOTKHU H

CKOPOCTH ¥ TOYHOCTbH BBITIOJTHE
HUS TUTIOBEIX Olleparuii 0opado
TKH JaHHBIX B CHELHAIN3HPOBa
HHOM I10

H IeATEILHOCTH

Tabnuua 3anonHseTCsS B COOTBETCTBHH € paszesioMm 1 PabGodeii mporpaMmbl JUCIATUTHHBL
(Motyist).

3 IlepeyeHb OLIEHOYHBIX CPEACTB

Tabmuna 3 — [lepedeHb OIIEHOYHBIX CPEICTB IO TUCIUTUTHHE (MOTYIIIO)

KonTponupyemsle muiaHUpyeMbIe pe3

YJIBTAThl O0ydeHUS

KonTponupyemble TeMBI
HCTIHTUTNHBI

HanMeHoBaHHE OLIEHOYHOTO CPECTBA U TIP
encrtasienue ero B POC

Texkymuil KOHTPOJIb

ITpomexyrouHas at

TecTalus
OuHo-3a04Hast hopma 00yueHHs
P/1 3HaHue : coBpeMeHHBIX H | 1.1. KommbroTepHsle TexXH
anpaBJICHUI Pa3BUTHSA KO | OJIOTMH KaK HHCTPYMEHT
MIBIOTEPHBIX TEXHOJIOTH | XpaHeHHs, 00paboTky, an | Tect Tect
i ayM3a 1 MpeCTaBICHUS /I
AHHBIX U HHpOpMAIHN.
1.2. Ananu3 maHHbIX, 007
bIINE IARHBIC, HATIPABIEH | 1. Tecr
ns Data science, cucTemsl
OM3HEC-aHAINTHKA
P/l YMeHHe : IPUMEHATH COB | | 5 Meroxs! Mammuboro | [Ipaxtideckas paGo | IlpaxTudeckas pa6o
pEMEHHBIC HAaNPaBICHHS 06yueHus Ta Ta
KOMITBIOTEPHBIX TEXHOJIOT
Wit 71 XpaHeHHs, 06pato 1.6. Cuctembl XpaHeHUsI U
TKH M IpeCTaBeHHs qan | BH3YTH3ALIHH JaHHEIX. C | IIpaktuueckas pabo | IlpakTnueckas pabo
HBIX ucreMsl kiacca low-code, | Ta Ta
no-code.
PI1 Hagsik : paGoOTHI ¢ HHCTPY
MeHTaMHt aBToMaTH3upoB | 1.3. Ananmza u Busyanusa | IIpakruueckas pabo | Ilpaxtnueckas pabo
aHHOI 00paboTKM MH(OP | M JaHHBIX Ta Ta
Maluu

4 Onucanue npoueaypbl OCHUBAHUA

KauectBo Cq)OpMI/IpOBaHHOCTI/I KOMIETEHIIMM Ha [JaHHOM JTale OIIEHUBAETCSI IO

pGSYJ'IBTaTaM TeKyHII/IX Hu HpOMC)KYTOLIHBIX aTTCCTaU;I/Iﬁ HpI/I IIOMOIIIN KOHHHGCTBCHHOﬁ OILICHKU,
BbIpaXeHHOU B Oannax. MakcuMmanbHas cymma OalljioB Mo JucHUIivHe (Moaynto) paBHa 100
Oasam.

KadecTBO c(hopMUpOBaHHOCTH KOMIIETEHIIMI HA TAHHOM 3Talle OIICHUBAETCS M0 Pe3yibTaTaM
TEKYIIUX U MPOMEKYTOYHBIX aTTECTAIMIA TPY TIOMOIIM KOJTHYECTBEHHOW OIIEHKHU, BBIPAKCHHOM
B O6aytax. MakcuManbHas cyMMa OajioB Mo JUCHUILIMHE (Moayiio) paBHa 100 Oammam.

O1EeHOYHOE CPENICTBO

Bun yueGHOI AesiTenbHOCTH

[Ipaktiueckas padora | Tect Hroro
Jlexuus 10 10
IIpomexxyTodHas arTecTanus 30 30




IpaxkTHyueckue 3aHsTHs 60 60
CamocTosTenbHas pabora
HWroro 60 40 100

Cymma 0amioB, HaOpaHHBIX CTYIEHTOM I10 BCEM BUAAM y4e€OHOM NESTEILHOCTH B paMKax
JTUCITUTIIMHBI, IEPEBOUTCS B OIIEHKY B COOTBETCTBHUHU C TaOTHUIICH.

CymmMma Gamio
B
O1eHKa 110 IPOMEK
YTOUYHOM arTecTany | XapakTepHCcTHKa KauecTBa COPMHPOBAHHOCTH KOMIIETCHITHH
0o JUCIU | u
IIJINHE
CTyneHT IeMOHCTPUPYET COPMUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETEHIUH, 00H
«334TEHOY / apy’KUBaeT BCECTOPOHHEE, CHCTEMaTHUECKOE U ITyOOKOe 3HaHUE y4eOHOro MaTepua
o191 10 100 J1a, yCBOWI OCHOBHYIO JIUTEPATYPY U 3HAKOM C JIOTIOJTHUTEIILHOM JIUTEpaTypol, peko
MEHIOBaHHOH IPOTPaMMOi, yMeeT CBOOOIHO BBIIOJIHATE IIPAKTHIECKHE 3a0aHMs, TP
«OTIHYIHO» €lyCMOTPEHHEIE IPOTPaMMOH, CBOOOTHO OIIepUpyeT MPHOOPETEHHBIMH 3HAHUSAMH, Y
MEHMSMY, IPUMEHSET UX B CUTYaIUsIX IOBBILICHHON CJIOKHOCTH.
«3a4TeHoy / CTyneHT IeMOHCTPUPYET CHOPMHUPOBAHHOCTH JUCIUIUIMHAPHBIX KOMIIETEHIUH: OCH
ot 76 110 90 OBHBIC 3HAHHUS, YMEHUSI OCBOCHBI, HO JIOITyCKAIOTCS] HE3HAUNTEIbHbIC 01}11/161(1/1, HeToY
HOCTH, 3aTPYAHECHUSI IPU aHATUTHIECKHUX ONEpalsiX, HepeHOCce 3HAHIN U yMEHUH H
«Xopomo» a HOBbIE, HECTAHJJAPTHBIE CUTYAIUH.
«3a4TeHO» / CTyneHT 1eMOHCTpUpPYET ChOPMHUPOBAHHOCTH JUCIMIUTHHAPHBIX KOMIICTCHIIH: B XO
Jie KOHTPOJIBHBIX MEPOIPHUATHH TOITYCKAIOTCS 3HAYUTEIbHBIE OLINOKH, IPOSBIAETCS
ot 61 no 75 OTCYTCTBHE OT/IEJIbHBIX 3HAHUM, YMEHUHN, HABBIKOB 110 HEKOTOPBIM AMCHUILUIMHAPHBI
«YAOBJICTBOPH | KOMIIETEHIIUSAM, CTYICHT UCIIBIThIBACT 3HAUUTEIbHbIEC 3aTPy/JHEHUS IIPU OLIEPUPOB
TCJIBHO» AQHMU 3HAHUSIMM ¥ YMEHUSIMHU IIPU UX [IEPEHOCE Ha HOBbIE CUTYAalUH.
«He 3a4TeHO» /
ot 41 10 60 VY cTynenra He cqo(ipanOBavHLI JUCIUILUTHHAPHBIE KOMIIETEHIIUH, TIPOSBIISETCS] HEJ0C
«HEYHOBJIETBO | TaTOYHOCTb 3HAHWH, YMCHHI, HABBIKOB.
PUTCIILHO)
«He 3a4TeHO» /
ot 0 10 40 JucuunirHapHbIe KOMIIETEHIUT He CCI)OpMI/I?OBaHLI. [IposBisieTcst MOTHOE WK MPAK
«HEYIOBJIETBO | TUYECKHU MOJIHOE OTCYTCTBUE 3HAHUIA, yMCHUH, HABBIKOB.
PUTEIBHO»

CyMmmMma 6amioB, HaOpaHHBIX CTYIEHTOM IO BCEM BHUJIaM YUEOHOU JEATEILHOCTH B paMKax
JTUCITUTLIIMHBL, IEPEBOJUTCS B OIIEHKY B COOTBETCTBUHU C TaOIHUIICH.

CymmMa Gato
s Or1ieHKa 110 TPOMEX
YTOYHOIT aTTecTanu XapakTepucTHKa KauyecTBa ChOpMHPOBAHHOCTH KOMITETCHIIMU
1O JIMCLUILTH "
HE
CTyzieHT IeMOHCTPHpPYET CHOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMIIETESHIINH, 00Ha
PY)XHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOe U NITy0OoKOoe 3HaHHe y4eOHOro MaTepraia
ot 91 110 100 «3a4TeHo» / » YCBOMII OCHOBHYIO JIMTEPATYPY H 3HAKOM C JIOTIOJTHUTEIIEHOM JINTEpaTypoii, pekoMe
«OTJINYHOY HJ/IOBaHHOU IPOTPaMMOii, yMmeeT CBOOOIHO BBIMOIHATH MPAKTUYECKHE 3aJIaHuUs, TP
YCMOTpPEHHBIE TIPOTPaMMOii, CBOOOJHO OTIepHUpYeT NPUOOPETEHHBIMU 3HAHUSIMH, YMe
HHSIMH, TIPUMEHSICT MX B CHTYAIMSX MOBBIILICHHOMN CIIOKHOCTH.
CTyaeHT 1IeMOHCTpUpYeT chOPMUPOBAHHOCTD TUCIUIIMHAPHBIX KOMIICTEHIHIT: OCHO
76 110 90 «3a4TeHo» / BHBIC 3HaHUSI, yMEHUS] OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAYHUTEIbHBIE OIIHOKH, HETOUH
ot o «XOopomo» OCTH, 3aTPYAHEHUS IPYU aHAJTIUTUYECKUX OTI€palUiX, [IEPEHOCE 3HAHUU U yMeHI/lI\/'I Ha H
OBbIC, HECTAHIAPTHLIC CUTYalluH.
CryzieHT AeMOHCTPUPYET CPOPMHUPOBAHHOCTD TUCHUIUTMHAPHBIX KOMIIETEHIUI: B X0
«3auTeHO» / Jie KOHTPOJIBHBIX MEPOIIPHUSATHII IOMYCKAIOTCS 3HAYUTEINIbHBIC OIMOKH, TPOSBILSIETCS O
or 61 10 75 «yJOBICTBOPHUTENb | TCYTCTBHE OTIEIbHbBIX 3HAHUI{, yMEHHIA, HABBIKOB [0 HEKOTOPBIM JUCLUILTMHAPHBIM K
HO» OMIICTEHIMSAM, CTYACHT HCIBITHIBACT 3HAUYUTENbHbBIC 3aTPYJHEHHUS TIPU OIIEPUPOBAHK
Y 3HAHWMSMU U YMEHUSIMH IIPU UX MEPEHOCE Ha HOBBIC CHTYALHH.
«HE 3aUTCHO» /
ot 41 10 60 ey TOBICTBOPHTE V cryneHra He C(i)?pMHpOBE}‘HBI JUCHHUIUTHHAPHBIE KOMITETEHIMH, TIPOSIBIIACTCS HEA0C
TaTOYHOCTh 3HAHMIl, YMEHHI, HABBIKOB.
JIBHO»
ot 0 110 40 «HE 329TEHOY / JIMCUMIUTHHAPHBIE KOMITETEHIINH He C(’popMnPOBaHLI. ITposiBiIsieTCst OTHOE WITH NPaK
THYECKH MOJHOE OTCYTCTBUE 3HAHMIA, YMCHHUH, HABBIKOB.




«HEYOBJIETBOPUTE
JIBHO»

5 IlpumepHbIe OLIEHOYHBbIE CPeACTBA

5.1 Ilpumepnl 3a1aHUI 1J151 BHINOJHEHHS MPAKTHYECKHX PadoT

3aoanue 1: Hanucanue nporpaMMHOTO KO/a, O3BOJISIONIETO MOATOTOBUTH JaHHBIE [T
aHanmM3a W BU3yanu3anuu (paboTa C MPOMyCKaMmH, MPHUBEACHHE ITaHHBIX K CTaHAApPTHOMY
TaOTMYHOMY BUY U T.1.)

3aoanue 2: HanucaHue NporpaMMHOIO KO0Ja, ITO3BOJISIOIIETO MOCTPOUTH IPABHIIbHBIE
JUarpaMMbl pacrpeaeseHus A KaXJa0ro TUIa TaHHBIX, 00bSICHEHNE OTYYEHHBIX Pe3yJbTaToB.

3aoanue 3: Hanucanue nporpaMMHOr0 Koja JUIisi TPOBEIACHUS OMHCATEIbHOU
CTaTHCTUKH JJAHHBIX, BU3yaJn3alus U 0O0BSICHEHHE MMOJIYY€HHBIX PE3yIbTaTOB.

3aoanue 4: Hanucanue mpOorpaMMHOIO KOAa Il NPOBEIEHUS PaCHIMPEHHOTO
YaCTOTHOTO aHaliM3a, aHaliu3a B3aUMOCBS3eH MEXIY KaTeropualbHbIMU MEPEMEHHBIMU,
BU3yaJTU3aIisl U O0BSICHEHUE MOJTyYCHHBIX PE3YJIbTaTOB.

3aoanue 5: Hanucanue nporpaMMHOTO KOJa, TO3BOJIAIOIIETO CO3/1aBaTh AaTadpeiiMbl U
Cpe3bl, MPOBOANTH 0A30BBIE ONEpalMW HaJA JaTappeiiMaMH C HCIOJIB30BAaHHEM CTaHAAPTHBIX
METOJIOB OObEIMHEHUS JAHHBIX, IPOBOJANUTH OIICHKY KaueCTBa JaHHBIX.

3aoanue 6: 3arpy3ka JaHHBIX C IOMOINBIO CHUCTeM Kiacca low-code u no-code,
MPOBEJICHUE MMOATOTOBKH JaHHBIX, X MPEABAPUTEIBHOTO aHaln3a U BU3yanuszauuu. O0bsicHeHue
MOJIYYEHHBIX Pe3yJIbTaTOB.

Kpamkue memoouueckue ykazanus

[Tocrne BRIMOTHEHUST KaXIOW MPAKTHYECKONW PabOThI CTYCHT JOJDKEH IPEACTaBUTh OTYET
0 €€ BBIMOJIHEHHH, a TAK)KE OTBETHTh HA COMYTCTBYIOIINE BOIPOCHI IO TEME.

IlIxana oyenku

ba
Ne | mn | Onucanue
Bl
10 | CTyaeHT JeMOHCTPUPYET YMEHHUS Ha HTOTOBOM YPOBHE: YMEET CBOOOTHO BBITIONHATH MPAKTHUCCKHIE 3aaHHs, TIPe

5 | -1 | aycmotpennbie mporpaMmoii, CBOGOIHO OMEPUPYET MPUOOPETCHHBIMU YMEHHUSMH, IPUMEHSIET UX B CUTYAIHsAX T10
1 BBIIICHHOM CIIOKHOCTH.
8 CTyAeHT IeMOHCTPUPYET YMEHHS Ha CPEJHEM YPOBHE: OCBOMII OCHOBHBIE YMEHHS, HO TOMTYCKAIOTCS HE3HAYHTEIb
4 9 HBIC OIINOKH, HETOYHOCTH, 3aTPYIHCHUS MPH aHAJTMTHUCCKHUX OMEpaInsiX, IEPEHOCE YMEHHUI Ha HOBBIC, HECTaHa

PTHBLIC CUTYaAlLlUU.
CTyZ[eHT JAEMOHCTPUPYET YMEHUA U HABbIKH Ha 06a30BOM YPOBHE: B XOI€ KOHTPOJIbHBIX Meponpmrmﬁ JOITYyCKarT

3 6— | cs 3HAUMTENBHBIE OMIMOKH, TIPOSIBISETCA OTCYTCTBHE OTAEIBHBIX YMEHHI, HABBIKOB MO JUCIUIUIAHAPHONW KOMIIETe
7 HIIMH, UCTIBITBIBAIOTCS 3HAYUTENBHBIC 3aTPYAHEHHS TIPU ONIEPUPOBAHUH YMEHUSMH | TIPU UX MEPEHOCE HA HOBBIE
CHTYAIH.
2 3— | CryneHT A1eMOHCTPUPYET YMEHHS U HABBIKA Ha YPOBHE HIKE 0A30BOTO: MPOSIBISIETCS HEAOCTATOYHOCTh YMEHHUI U
5 HAaBBIKOB.
0- .
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5.2 KoHTpoJILHBII TecT

Tect 1: Anaau3 1aHHBIX, OoJibIIMeE JAaHHBIE, HanpaBJjeHuss Data Science, cucTembl
OM3HeCc-aHAJIMTHKH

1. Kakoii u3 nepeuncieHHbIx 3tanoB HE BXoAUT B cTAaHAAPTHBIN NMPOLECC AHAJIU3A
nanabix (CRISP-DM)?

a) [Tonnmanue Ou3Hec-3a/1aun
b) C6op TAHHBIX
c) VY nanenue BCEX MCXOTHBIX JTAaHHBIX

d) [Toctpoenue moeneit
2. Kakas u3 xapakrepuctuk HE orHocuTcst kK "3V" 60bIMX JaHHBIX?



a) Volume (00BEM)
b) Velocity (ckopocTh)
c) Variety (pazHooOpasue)
d) Validity (BaauaHOCTB)

3. Kakoe nHanpasjienne Data Science 3aHmMaeTcsi MPOrHO3HPOBAHMEM YHCJIOBBIX
3HAYEeHUI?

a) Knaccudukanus
b) Kinacrepuzamms
c) Perpeccuonnsiii aHaIn3

d) AccornratuBHbIC TTpaBUIa
4. Kaxoii uncrpyment HE siBasiercst cucremoii 6n3Hec-anaautuku (BI)?

a) Power BI
b) Tableau
c) Qlik Sense

d) Apache Kafka
5. Kakoii aJiropuTM MAalIMHHOTO 00y4YeHHUsI OTHOCUTCS K 00yueHHI0 0e3 yuuTesi?

a) Jluneiinas perpeccust
b) Merton k-Onvxaimmx cocenen
c) Merton k-cpeanux

d) HepeBo pemeHuit
6. Kakasi TexH0JIOTHSI MCII0JIB3YeTCs JIsl IOTOKOBOI 00padoTKH JaHHBIX?

a) Apache Hadoop
b) Apache Spark
c) Apache Kafka

d) Microsoft Excel
7. Urto o3nayaetr TepmuH "ETL" B koHTeKcTe aHAIM3A JAHHBIX?

a) Extract, Transform, Load
b) Encrypt, Transfer, Lock
C) Evaluate, Test, Learn

d) Export, Tag, Label
8. Kakoii noka3zare/ib HCIOJIb3YyeTCs /Il OLIeHKH KayecTBa KJaaccupukanuu?

a) Koaddunment JIeTepMUHALIUU (R?»)
b) CpenHexkBagpaTHaHast omuOKa (MSE)
C) Martpuna OLINOO0K
d) Aucnepcus

9. Kakoii s3bIK IPOrpaMMHPOBAHMA Yallle BCero ucnoiab3yercst B Data Science?

a) Java
b) Python
C) C++
d) PHP

10. Kakoii MeToa HCIIOJIb3YyeTCs AJIsl CHUKEHUS] PAa3MepPHOCTH JAHHBIX?

a) JIuneiinas perpeccus
b) MeTton TJIaBHBIX KOMITOHEHT (PCA)
C) Hepeso peleHui

d) Jloructuueckas perpeccus

Tecr 2: KoMmnblOTepHbIe TEXHOJIOTHM KAaK HMHCTPYMEHT XpaHeHHs, 00padorkwm,
AHAJIM3a U NpeacCTaBJACHUA JAHHBIX

1. Kakasi u3 nepe4nciaeHHbIX 0a3 JaHHBIX OTHOCHTCS K PeJIAHOHHbIM?

a) MongoDB
b) PostgreSQL
C) Redis

d) Cassandra



2. Kakoii sI3bIK HCIIOJIB3YeTCs JISl 3alIPOCOB K PeIsINMOHHBIM 0a3aM JaHHbIX?

a) Python
b) SQL
C) HTML
d) XML

3. Kakoii ¢popmart 1annbix HE siBjisieTcsi CTpPyKTYPHUPOBAHHBIM ?

a) CSVv
b) JSON
c) XML

d) TekcToBBIl TOKYMEHT 0€3 pa3MeTKH
4. Kakasi TeXHOJIOTHSI HCHOJIb3YeTCs /ISl pacnpeieieHHOr0 XpaHeHHsl 0O0JIbIIHX
JAHHBIX?

a) Microsoft Word
b) Hadoop HDFS
C) PowerPoint
d) Adobe Photoshop

5. Kakoii HHCTPYMEHT UCHIOJIL3YETCH I I/IHTepaRTI/IBHOﬁ AHAJIUTUKHU IlaHHbIX?

a) Jupyter Notebook
b) brokuoT
c) Microsoft Paint

d) Adobe Illustrator
6. Kakas mnuardopmMa mno3BoJisieT BBINOJHATH MNapajjiejibHble BbIYUCJIEHUS Ha

Kjacrepax?

a) Apache Spark
b) Microsoft Excel
c) Adobe Acrobat
d) WinRAR

7. Kakoii popMaT JaHHBIX Yallle BCero Mcnojb3yercsi B Bed-AP1?

a) JSON
b) MP3
C) AVI
d) EXE

8. Kakass CYB]] orHocuTcst kK NoSQL?

a) MySQL
b) PostgreSQL
c) MongoDB
d) Oracle

9. Kakoii nncrpyment HE ncnosnb3yercst A1s 00padoTky JaHHBIX?

a) Pandas
b) NumPy
C) Microsoft PowerPoint
d) SQL

10. Kakasi TeXHOJIOTHS MCIOJIb3YETCsl VIS KOHTEeiHepU3auu NPUI0KeHU ?

a) Docker
b) Microsoft Word
C) Adobe Photoshop
d) WinZip

Tect 3: CucTeMbl XpaHeHHsl M BU3yaIu3aluu JaHHbIX. Poccuiicknii cerMeHT pbIHKa

1. Kakoii poccuiickuii anajior Tableau cymecTByer Ha pbiHKe?

a) SAnnexc.Merpuka
b) Datal.ens (ot Snnekca)



C) 1C:Ilpennpustue
d) TuabpkoddH AHamuTHKA
2. Kakas poccuiickasg CYB/] nony/isipHa Uil aHAJTUTHKHA 00JbIINX JAHHBIX?

a) ClickHouse
b) Oracle
c) MySQL

d) PostgreSQL
3. Kakoili HHCTPpYMeHT BU3yaJm3auuu pa3padorad komnanuei ""Touka 3penus' ?

a) Power Bl
b) Tableau
C) Datalens
d) Qlik Sense

4. Kakas poccuiickasg miaatgopMa mnpeaocTaBiiseT 00Ja4YHble pelIeHus IS
XpaHeHHsl JAHHbIX?

a) SAnpexc.O0naxo
b) Google Drive
C) Dropbox
d) iCloud

5. Kakoii poccuiickuii cepBUC NPeJ0CTABISACT AHATUTUKY Bed-Tpaduka?

a) SAnnexc.Merpuka
b) Google Analytics
c) Adobe Analytics

d) Facebook Insights
6. Kakas poccuiickasi KoMnanusi pa3padarbiBaeT pemeHus 1Jsi 00padoTKH 00JIbIIHX
JAHHBIX?

a) Co6epTex
b) Microsoft
c) IBM
d) Oracle

7. Kakoii popmaT BU3yaIu3anuu Jiy4iie BCero NOAXOAUT AJisi BpeMEHHBIX PAI0OB?

a) Kpyrosas quarpamma
b) JIluHenHbIH rpaduk
c) Huarpamma paccesiHUs

d) 'mcrorpamma
8. Kakas poccuiickas miardopmMa npeaocraBisieT MHCTPYMEHTbI 1JI MAIIMHHOTO

o0yueHusi?

a) TensorFlow
b) PyTorch
c) CatBoost (pa3pabotan Augexcom)

d) Scikit-learn
9. Kakoii uncrpyment HE siBisieTcsi cucTemMoii XpaHeHusi JaHHBIX?

a) Hadoop HDFS
b) Amazon S3
c) SIupexc.O06a1ako

d) Microsoft PowerPoint
10. Kaxkoii poccuiicknii cepsuc npenocrasiasier API s reoananuruku?

a) SAnnexc.Kapter
b) Google Maps
C) Apple Maps

d) OpenStreetMap
Tect 4: Anaau3 1aHHBIX, OoJIbIIMeE IaHHBIE, HanpaBJjeHusi Data Science, cucrembl
OM3HeC-aHAJIMTUKH



1. Kakoii meroa aHaiM3a JAHHBIX MCIOJB3YeTCH ISl BbISIBJIEHHS CKPBITHIX
3aKOHOMEPHOCTeH B 00JIbIINX MaccuBax uHpopmanumn?

a) OnucarenpHast CTaTUCTHKA
b) Data Mining
c) JIuneiinas perpeccust

d) Busyanuzanus
2. Kakas xapakrepuctuka Big Data onucbiBaet pa3Hooopasue ppopMaToB JaHHBIX?

a) Volume
b) Velocity
c) Variety
d) Veracity

3. Kakoii TMnm MAmIMHHOTO OOy4YeHHMsI HCIOJIb3YeT pa3MedYeHHble JaHHbIe JIJIs
o0ydeHus?

a) OO0yueHue c YUIUTEIIEM
b) OOyuenue 6e3 yuuTeIns
c) CwmemranHoe oOydeHue
d) 'mybokoe oOy4cHHE

4. Kakoii MHCTPpYMEHT NO3BOJIsieT C031aBaTh HMHTEPAKTHBHbIe aamoopabl 0e3
HaNMCAHuAa Koxa?

a) Jupyter Notebook
b) Tableau
c) Apache Spark

d) TensorFlow
5. Kakoii ajroputM mucnojb3yercsi AJs pa3jiesieHds JAaHHBIX Ha TPyNnbl IO
cxoskecTH?

a) Jlunelinas perpeccust
b) Meron k-cpenamx
c) Hepeso peIIeHMI
d) SVM

6. Kaxoii nmpouecc npeodpa3yer cbIpble JaHHbIC B IPUTOAHBIN I aHAIN3a opmat?

a) Data Cleaning
b) Data Aggregation
c) Data Wrangling

d) Data Visualization
7. Kakoii noka3artejib OlleHUBAeT TOYHOCTh PerpecCHOHHOM Moaeau?

a) Accuracy
b) F1-score
c) R-kBagpar
d) Precision

8. Kakas 0u0smmorexa Python yame Bcero ucnoJsib3yercs Ajst padoThl ¢ TA0JMIHBIMHA
AaHHBIMH?

a) NumPy
b) Pandas
C) Matplotlib

d) Scikit-learn
9. Kakoii meton HE ncnosnb3yercst A1 00pad0oTKH NPONYIIEHHBIX 3HAYCHUH ?

a) VY nanenue CTpPOK c MIPOITyCKaMu
b) 3ameHa CpeaHUM 3HaYeHUEM
C) 3ameHa HYJISIMU

d) ludposanue qaHHBIX
10. Kakoii nHCTpyMeHT HMcnogb3yercst 1 ynpasjenuss workflow B Data Science
npoexkrax?



a) Apache Airflow

b) Microsoft Word
c) Adobe Photoshop
d) WinRAR

Tecr S5: KomnbloTepHble TeXHOJIOTHM KAaK HMHCTPYMEHT XpaHeHusi, o00padoTKwu,
aHAJM3a U NPeACTABJICHH JaHHBIX
1. Kakoii Tun 0a3bl JaHHBIX ONITHMAaJIeH I XpaHeHuss JSON-10kyMeHTOB?

a) Pensinmonnas
b) JI0OKyMEHTOOpHEHTHPOBaHHAS
c) I'padoBas

d) Kirou-3naueHue
2. Kakoi s13bIK HCHOJIb3yeTcs JJ15 padboTsl ¢ Apache Spark?

a) SQL
b) Python (PySpark)
C) HTML
d) CSS

3. Kakoii dopmar aaHHBIX o0ecrneynBaeT cXeMy /Jsl CTPYKTYPHMPOBAaHHOIO
XpaHeHnusi?

a) CSVv
b) JSON
C) Parquet
d) TXT

4. Kakasi TeXHOJIOTMS MCIOJIb3YeTCsl I ObICTPOro MOMCKA 10 00JILIINM JAHHBIM?

a) Elasticsearch
b) Microsoft Excel
c) Adobe Acrobat
d) WinZip

5. Kakoit uacrpyment HE oTHOCHTCSI K cucTeMaM ynpaB/ieHUusi 0a3aMM IaHHBIX?

a) MySQL
b) MongoDB
C) PostgreSQL

d) Microsoft PowerPoint
6. Kaxoii npoToko.1 HCoyib3yeTcs JJIs epeJayd NOTOKOBBIX JTAHHBIX?

a) HTTP
b) FTP
c) MQTT
d) SMTP

7. Kakasi TeXHOJI0THS 03BOJIsieT BBINOJIHATH SQL-3anpockl Kk 001b1MM JAHHBIM?

a) Apache Hive
b) Microsoft Word
C) Adobe Photoshop
d) WinRAR

8. Kakoii (popmaT JaHHBIX HCIOJIb3YeTCH VI XpaHeHHus TPadoBBIX CTPYKTYp?

a) CSV
b) XML
C) RDF
d) JSON

9. Kakoii HHCTPYMEHT HCIIOJIb3YyeTCsl A1l OPKeCTPalli KOHTeliHepoB?

a) Docker Compose
b) Microsoft Excel
C) Adobe [lustrator

d) WinZip



10. Kakasi TeXHOJIOTHSI MCIIOJIb3YeTCSl VI XPAHEHHUs BPEMEHHBIX PsSiioB?

a) Redis
b) InfluxDB
c) MySQL

d) PostgreSQL
Tect 6: CucTeMbl XpaHeHUA U BU3YAJIU3aUMU JaHHBIX. Poccuiickuii cerMeHT phIHKA
1. Kaxoii poccuiickuii anajor Power Bl npeasaraer od1aunbie pemenus?

a) SAunnexc.Merpuka
b) Datalens
c) 1C:Ananutuka
d) Tunbkod¢ Insights

2. Kakas poccniickasa CYB/l pazpaborana /51 aHATMTHYECKHUX 3aIPOCOB?

a) Tarantool
b) ClickHouse
C) Postgres Pro

d) Annexc.baza
3. Kakoii poccuiickuii cepBHC Npe1ocTaBJ/isieT HHCTPYMEHTBI /15l Te0AHATUTUKHU ?

a) Snnexc.Kaptol API
b) Google Maps API
C) 2GIS API

d) OpenStreetMap
4. Kakas poccuiickasgs miargopma cneuuajausupyercss Ha o0padoTKe MOTOKOBBIX
JAHHBIX?

a) Apache Kafka
b) SAnnekc.ITotokn
c) COep.Ananutuka

d) Mail.ru Cloud
5. Kakoilf ”HCTpYMeHT BU3yaJau3anuu paspadoran B Poccun?

a) Tableau
b) Qlik Sense
C) Datalens
d) Power BI

6. Kakas poccmiickasi koMnanusi pa3padarbiBaeT pelleHUs] 1Jsi KOMIBIOTEPHOI0
3penus?

a) Slunexc
b) Co6epTex
C) Mail.ru Group

d) Bce nepeuncriennbie
7. Kakoii popMaT BU3yaIu3anuu Jiyulle Bcero moAXoAuT AJIsi CpPABHEeHHUA J0J1ei?

a) JIuHeWHbI rpaduk
b) Kpyrosas Iuarpamma
c) ['ncrorpamma

d) duarpamma paccesHus
8. Kakoii poccuiicknii cepuc npegocrasiasier API nuis anaaunsa rekcros?

a) Sunexc.SpeechKit
b) CatBoost
C) CloudPayments
d) Tinkoff API

9. Kakas poccuiickas niatgopma npenocranJsieT odaunbie GPU nasa ML?

a) Sunexc.Ob6nako

b) Selectel



C) Mail.ru Cloud Solutions
d) Bce nepeuncieHnsie

10. Kakoii mnctpyment HE sBasiercsi poccumiicKHM NPOAYKTOM JJisi padoThl ¢
JAHHBIMHU?

a) ClickHouse
b) Tarantool
C) Oracle Database

d) DataLens

Tect 7: AHaau3 1aHHBIX, 0oJIbIIMeE IaHHBIE, HanpaBJjeHus Data Science, cucrembl
OHM3HeC-aHAJIUTHKH

1. Kakoii MeT0/ HCIO0JIb3YeTC IJI1 AaHAJIN3A BPEMEHHbIX PSA0B?

a) ARIMA
b) K-means
c) SVM

d) Random Forest
2. Yto o3nauyaer tepmuH ""Feature Engineering' B Mmamunaom o0yyeHuun?

a) VY nanenue BCEX IPU3HAKOB
b) Co3nanue u npeoOpa3oBaHue MIPU3HAKOB
c) Buzyanuzanus JAHHBIX

d) llludpoBanue TaHHBIX
3. Kakoii a1ropuTm nucnojib3yercs A1 00HAPY:KeHUs] aHOM AUl ?

a) Jluneitnas perpeccusa
b) Isolation Forest
c) Jloructuueckas perpeccus

d) MeTon rmaBHBIX KOMIIOHEHT
4. Kakoii noka3sareJjib OlleHNBAeT Ka4eCcTBO OMHAPHOM Kiaaccupukanum?

a) MSE
b) RMSE
c) ROC-AUC

d) R-squared
5. Kakoii HHCTPYMEHT UCHOJIL3YETCH LI ABTOMATUYIECCKOI0O MAaIIKMHHOI'O Oﬁy‘leHI/lﬂ

(AutoML)?

a) TensorFlow
b) PyTorch
C) H20.ai

d) Scikit-learn
6. Kakoii MmeToa ncnoJjib3yercs A1 00pa00oTKN KaTeropuajbHbIX IPU3HAKOB?

a) One-Hot Encoding
b) Hopmanu3zanus
C) Crannaptuzanus
d) PCA

7. Yto Takoe ""kpocc-Baauaanus'’ B MAIIMHHOM 00y4yeHun?

a) Vnanenue JTAHHBIX
b) Paznenenune JTAHHBIX Ha 00y4aroIyo " TECTOBYIO BBIOOpKHU
c) MHorokpatHoe pazOuenmue JTaHHBIX TUISt OIICHKH MOJIETHN

d) Buzyanusaius pe3yabTaToB
8. Kakoii anroputm HE oTHOCUTCS1 K aHCamMOJieBbIM MeTOxaM?

a) Random Forest
b) Gradient Boosting
C) K-nearest Neighbors
d) XGBoost

9. Kakoii HHCTPYMEHT HCIIO0JIb3YyeTCsl 1JIs1 BEpCHOHMPOBAHMUS JAHHBIX?



a) Git
b) DVvC (Data Version Control)
c) Docker
d) Kubernetes

10. Kakoii MeToa HCIOJIB3yeTCsl AJ1s1 0AJAHCHPOBKH KJIACCOB?

a) VY nanenue IpUMEpPOB MaKOPUTAPHOTO KJjlacca
b) SMOTE
c) VYBenuuenue Beca MUHOPUTAPHOTO KJjlacca

d) Bce nepeunciiennbie

Tect 8: KoMnblOTepHble TEXHOJOTHM KAK HHCTPYMEHT XpaHeHHMs, 00padoOTKH,
aHAJIM3a U NPeICTABJIEHNUS JAHHBIX

1. Kakoii THII HHAEKCA YCKOPSIET MOUCK B CTOJ0LAX ¢ TEKCTOBBIMU JAHHBIMH?

a) B-nepeso
b) XoUI-UHIEKC
c) OOpaTHbrIii HHIEKC
d) R-mepeBo

2. Kakoii (popMaT 1aHHBIX ONITUMAJIEH JI1 XPAHEHUS BJIOKEHHBIX CTPYKTYpP?

a) CSV
b) JSON
C) XML
d) Parquet

3. Kakoii s13bIK ncnosb3yercs 14 3anpocos B ClickHouse?

a) SQL
b) NoSQL
c) GraphQL
d) Python

4. Kakoii HHCTpYMeHT ucnoJib3yercs 1Js opkecrpaunu ETL-nponeccos?

a) Apache NiFi
b) Apache Kafka
c) Apache Spark

d) Apache Hadoop
5. Kakoil IpOTOKO0.J MCIIOIb3YeTCsl VIS Mepead JAHHBIX MeK1y MUKPOCepBHCAMHU?

a) HTTP
b) gRPC
c) FTP
d) SMTP

6. Kakoii Tun 6a3bl JaHHBIX HCIOJIB3YyeTcH 1Jis1 XpaHeHus rpagos?

a) MongoDB
b) Neo4j
c) Redis

d) Cassandra
7. Kakoii HHCTPYMEHT HCII0JIb3YyeTCsl 17151 MOHMTOPHHIA TaHHbBIX?

a) Grafana
b) Tableau
C) Power Bl
d) Excel

8. Kakoii ¢popmat nanHbIX Hcnogab3yerca B Apache Kafka?

a) CSV
b) JSON
C) Avro
d) XML

9. Kakoii HHCTPYMEHT HCIOJIb3YyeTCsl AJIsl YIIPABJICHHUS METAaHHbIMH ?



a) Apache Atlas
b) Apache Spark
C) Apache Hadoop
d) Apache Kafka

10. Kakoii Tun XPpaHW/INIA HCIMOJB3YETCHA NJA AaHAJTUTHYCCKHUX 3anp0c03?

9) OLTP
b) OLAP
C) Key-Value

d) Document
Tect 9: CucTeMbl XpaHeHUS U BU3YAJIU3AUMH JaHHBIX. PoccHiicKHii cerMeHT pbIHKA
1. Kakoii poccuiicKuii HHCTPYMEHT UCHOJIb3YeTCs IJI1 BU3yaJIU3alNH Ire0JaHHbIX?

a) Annexc.Kapto
b) Google Maps
C) 2GIS

d) OpenStreetMap
2. Kakas poccuiickas miargopma npeaocraBiisieT CEpBUC PACIO3HABAHUSA JTHIL?

a) VisionLabs
b) Sanexc.O0m1ako
c) CoepTex

d) Mail.ru Group
3. Kakoii poccuiickuii MPOAYKT MCIOJIb3YeTcs 1JIsl YIPABJICHUS JAHHBIMU?

a) DataSphere oT Anpexca
b) Google Data Studio
c) Tableau
d) Power BI

4. Kakoii poccuiickuii cepBuc npenocrapisier APl nis o0padoTkm ecTrecTBEHHOro
si3pIKa?

a) Sunexc.O0mako
b) ChatGPT
c) Google NLP

d) IBM Watson
5. Kakoii poccuiickuii HHCTPYMEHT HCIOJIB3YeTCsl 1JIsl AHAJIN3a JIOTOB?

a) ELK Stack
b) ClickHouse
C) Grafana Loki
d) Zabbix

6. Kakoii poccuiickuii NpOAYKT UCIOJIB3yeTCsH /15l XPaHEHHUs BPeMeHHbIX pA/ioB?

a) InfluxDB
b) TimescaleDB
c) VictoriaMetrics

d) Prometheus
7. Kakoii poccuiicknii cepBuc npenocraisier odaaunbie GPU nas ML?

a) Selectel
b) Sunexc.O0mako
C) Mail.ru Cloud Solutions

d) Bce nepeuncriennbie
8. Kakoii poccuiickuii HHCTPYMEHT MCIIO0JIb3YeTCsl AJIs1 YIPaBJIeHUs MeTaJaHHbIMU?

a) Apache Atlas
b) Datalens
C) Amundsen

d) Annexc.Metpuka
9. Kakoii poccuiickuii MPOAYKT UCNHOJIb3YeTCH Il IOTOKOBOH 00pa00TKH JaAHHBIX?



a) Apache Kafka

b) Slanexc.IToroxu
c) Apache Flink
d) Apache Spark

10. Kaxkoii poccuiickuii cepBHC NMPeI0CTABISIET HHCTPYMEHTHI JJIsi KOMIBIOTEPHOT0
3peHusn?

a) Sunexc.Ob6nako
b) CoepTex
C) VisionLabs

d) Bce nepeuncieHubie
Tect 10: Anann3 nanabIxX ¥ Data Science

1. Kakoii MeTo1 HCIOJIB3YyeTCs /1JIsl YMEHbIIIEeHUsI epeodyueHusi B HePOHHBIX ceTsaX?
a) YBeJIMYCHUE KOJMYECTBA CIIOCB
b) Dropout
¢) YBenuuenwue learning rate
d) YMeHbIIeHHE KOTHYECTBA 310X

1. Yro u3mepsier meTpuka F1-score?
a) TOYHOCTb U MOJIHOTY OJJHOBPEMEHHO
b) TombKO TOYHOCTH
¢) TonbKO MOIHOTY
d) Cpennee apudmeTHuecKoe BCEX METPUK

1. Kakoii arroputm HE siBjisieTcst aaropuTMoM KjacTepusanum?
a) DBSCAN
b) K-means
¢) Random Forest
d) Hierarchical clustering

2. Yto Takoe ""X010AHBII cTapT'" B peKOMEeHAaTeJILHBIX CHCTEeMaXx?
a) [IpobGnema pekomMeHIalui AJs1 HOBBIX MMOJIb30BATENEi/00BEKTOB
b) Caumkom ObICTpOE 00yUeHUE MOIETTH
¢) OTCyTCTBHE JaHHBIX B CUCTEME
d) YcrapeBanue moaenu

3. Kakoii meTrox HE ucnoJsib3yercs 1Jis1 00padoTku Auchdaianca Kjiaccon?
a) Undersampling
b) Oversampling
¢) YBenuuenue learning rate
d) Mcmoap30BaHKE BECOB KIACCOB

4. Yro Takoe "transfer learning'?
a) Micnosnp3oBaHue npenodydeHHOW MOJIeNN 1711 HOBOU 3a7jauu
b) [lepeHoc maHHBIX MEXAY CEpBEpaMu
¢) O0yuenue 0e3 yuutens
d) ABTomMaTnueckoe MallnHHOE 00y4YeHHe

5. Kakoii Tun HeiipoOHHBIX ceTeii Jyullie BCero MmoAXoAuT AJisi 00padoTKu
u3o0pakeHui?
a) [TonHOCBsA3HBIE CETH
b) PexyppeHTHbIie ceTn



¢) CBeprouHble ceTH
d) ABTOKOIUPOBITUKH

UYro Takoe "batch normalization"?

a) Hopmanu3zanus BXOIHBIX JaHHBIX

b) Hopmanu3aius akTuBanuii MeXy CIOSIMH
¢) YMmeHblIeHUE pa3mepa 6arya

d) YBenuuenue ckopoctu o0ydeHHs

Kaxkoii aaropurM onTUMH3alUU Yalle BCEro MCnojb3yercs B riiyookoM o0yyeHun?
a) ['pagueHTHbIN cycK

b) CToxacTuueckuii rpaAMeHTHBINA CITYCK

¢) Adam

d) K-means

Yro Takoe "attention mechanism'" B HelipOHHBIX ceTsIX?
a) MexaHu3M BbIJIENICHHS] BaXKHBIX YacTeil BXOIHBIX JTAHHBIX
b) Meton perymsipuzanuu

¢) Tun ¢pyHKIIUY aKTUBAIIIT

d) Crioco0 mHUIMATN3auy BECOB

Tecr 11: Boabuiue JAHHBIEC U CUCTEMbI XpaHCHUSA

Kakoii nmpuHIUT JIE)KUT B OCHOBE TEXHOJIOTHH OJIOKYEHH?
a) Permukanus naHHbIX

b) JlenieHTpaM30BaHHOE XPAHCHHE

¢) Pacnipenenennslii peectp

d) Bce BrlenepevrncieHHOe

Yro Takoe "data lake"?

a) XpaHWINIIE HECTPYKTYPUPOBAHHBIX JTAHHBIX
b) Pemsiiimonnas 6a3a TaHHBIX

¢) Cucrema BU3yaIM3aIuu

d) Uuctpyment ETL

Kaxoit ”HCTpYMEHT UCIOJIB3YETCs ISl IOTOKOBOM 00pabOTKH TaHHBIX B peaTbHOM
BpEMEHU?

a) Apache Flink

b) Apache Hadoop

c) Apache Hive

d) Apache Spark

Uro Takoe "sharding" B 6a3ax paHHbIX?
a) ['opu3oHTaNIBHOE pa3/IeieHUe TaHHBIX
b) BepTukanbHoe pazaeneHue JaHHbIX
c¢) CxaTue JaHHBIX

d) HIudpoBanne gaHHBIX

Kaxoit Tim 6a3s1 TaHHBIX ONTUMAJICH IS XPAHSHHS BPEMEHHBIX PSIOB?
a) InfluxDB

b) MongoDB

¢) PostgreSQL

d) Redis



Yro takoe "CAP-teopema?

a) Teopema 0 COrIacOBaHHOCTH, JOCTYITHOCTH U YCTOMYMBOCTH K pa3/ICiCHHUIO
b) Teopema 0 CKOpOCTH 0OPaOOTKH TAHHBIX

¢) Teopema o 6e301MacHOCTH JaHHBIX

d) Teopema o macmTabupyemMocTu

Kaxoit ¢popmar maHHBIX 00€CTIEUUBACT CXEMY IS CTPYKTYPUPOBAHHOTO XPaHCHHS?
a) CSV

b) JSON

c) Parquet

d) XML

Uro Takoe "lambda-apxurekrypa"?

a) [Tonxox k 06paboTke OONBIINX JAHHBIX, COYETAIONUI batch u stream processing
b) ApXUTEKTypa MUKPOCEPBUCOB

¢) Mogens riry0bokoro o0yueHus

d) Crioco0 xpaHeHUs TaHHBIX

Kakoii uHCTpyMeHT ucnonb3yercs A ynpasieHus workflow B data pipeline?
a) Apache Airflow

b) Apache Kafka

c) Apache Spark

d) Apache Hadoop

. Uro takoe "polyglot persistence"?
a) Mcnonb3oBanue pazubix CYBJ] i1 pa3HbIX TUIIOB JJAHHBIX
b) XpaHeHne JaHHBIX B OAHOM (popmaTte
¢) Meron cxxatus JaHHBIX
d) Crioco0 perukanuy JaHHBIX

Tect 12: Poccuiickmii cerMeHT pbIHKA U BU3YAJTH3AIUs JaHHbBIX

Kakoii poccuiickuii mpoayKT siBasieTcst anajgorom Tableau?
a) DatalLens

b) Annexkc.Metpuka

¢) 1C:Ananutuka

d) Tunskod@ Business

Kakas poccuiickas kommnanus pazpadaTbiBaeT miaatdopMy /Ui KOMIIbIOTEPHOTO 3pEeHUs?
a) VisionLabs

b) Anngexc

c) CoepTex

d) Bce BblenepeuncieHHbIe

Kakoli poccuiicknii ”HCTpYMEHT MCIIOJIB3YETCS ISl aHAJIU3a JI0roB?
a) ClickHouse

b) ELK Stack

c) Grafana

d) Zabbix

Kakoii poccuiickuii ceppuc npenoctasiser API s 06paboTku ecTecTBEHHOTO sI3bIKa?
a) SAnnexc.O6mako
b) Coep Al
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¢) Mail.ru Cloud
d) Bce BhImenepevrcieHHbIC

Kakoii Tun BU3yanu3anuu JIydmie BCero MmoaAX0UT Ui OTOOpasKeHHsI KOPPEuu?
a) JIuneitHbll rpaduk

b) Kpyrosas quarpamma

¢) dnarpamma paccestHus

d) I'mcrorpamma

Kaxkoii poccuiickuii MpoayKT UCTIOIB3YETCs ISl XpAHEHUS BPEMEHHBIX PSAI0B?
a) VictoriaMetrics

b) InfluxDB

¢) TimescaleDB

d) Prometheus

Kakoii MHCTpyMEHT MO3BOJIIET CO3/]aBaTh MHTEPAKTHUBHBIE BeO-1a0opap?
a) Plotly Dash

b) Matplotlib

c) Seaborn

d) Pandas

Kakoii poccuiickuii cepBuc mpenoctasiser odnaunbie GPU mist ML?
a) SAnnexc.O0naxo

b) Selectel

¢) Mail.ru Cloud

d) Bce BhImenepevrcieHHbIC

Kaxkoit meTo1 BU3yanu3aliu JIydilie BCEro MOIXOAUT JIsl HEPAPXUUECKUX JTAHHBIX ?
a) Jlennmporpamma

b) ['mcrorpamma

c) Box plot

d) JIuneiinslil rpaguk

Kakoli poccuiickuii npoayKT siBisieTcst ananorom Power BI?
a) DatalLens

b) Annexc.Merpuka

¢) 1C: AnanuTtuka

d) Tunbkodd Analytics

Tect 13: IIpoagBUHYTHIE METOAbI AHAJIM3A JAHHBIX 1 MAIIMHHOIO 00y4YeHH S

Kakoii MeTo rcronp3yeTcs A1 MHTEPIPETaluU pe3yabTaToB paboThl C0KHBIX ML-
Mojenei?

a) LIME

b) PCA

c) K-means

d) ARIMA

Yro Ttakoe "nuddepennmanbHas MpuBaTHOCTL" B KOHTEKCTE aHAJINM3a TAaHHBIX ?
a) Meron 3a1uThl NEPCOHAIBHBIX JaHHBIX

b) Anroputm Kiactepuzaiuu

¢) TexHuka yBeIU4EHUs JaHHBIX

d) Merton Bu3yanuzamuu
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KaKOﬁ AJITOPUTM UCIIOJIB3YCTCA IJIsA TCHCPALMU HOBBIX JAaHHBIX, ITOXO0XUX Ha
00ydJaronryro BEIOOPKY?

a) GAN (Generative Adversarial Networks)

b) SVM

¢) Random Forest

d) KNN

UYro u3mepsieT MeTpuKa "TOYHOCTH B top-K"?
a) TouHocTb cpenu nepBbix k pekomeHjanui
b) [TonHOTY NpeacKa3zaHmii

¢) CpenHIo TOYHOCTh

d) Bpewmst BeImonHEeHHS 3ampoca

Kaxoit meTon ncronb3yeTcs a1 00paboTKU ecTecTBeHHOTO si3bika (NLP)?
a) Word2Vec

b) K-means

c) Linear Regression

d) Decision Trees

Uro Takoe "MHoropykuit 6anmut" (multi-armed bandit) B KoHTeKCTe aHaTN3a JaHHBIX?
a) AJITOPUTM JJIsi TECTUPOBAHHUSI TUIIOTE3

b) Meron kacTepu3anuu

¢) TexHuka BU3yaiu3aiuu

d) Crioco0 xpaHeHUs TaHHBIX

Kakoli Tun HEMPOHHBIX CeTell UCIoNb3yeTcs At 00paboTKU MOCIeA0BaTENHHOCTEH?
a) RNN (Recurrent Neural Networks)

b) CNN

c) GAN

d) Autoencoders

Urto takoe "oOyuenue ¢ noakperienueM" (reinforcement learning)?
a) O0yueHue uepe3 B3aUMOJIEHCTBHE CO Cpeaoi

b) OOyueHune Ha pa3MEUCHHBIX JaHHBIX

¢) OGyuenue 6e3 yuurtens

d) Merton knactepuszanuu

Kakoli anroput™ ucnosb3yercs Uil yMEHBIIECHUS Pa3MEPHOCTH B HEJIMHENHBIX CIIydasx?
a) t-SNE

b) PCA

c¢) LDA

d) SVD

Urto takoe "dynkuus noreps Xprodepa" (Huber loss)?
a) KomOounanus MSE u MAE

b) Meton knacTepu3anuu

¢) TexHuka BU3yalIn3auu

d) AnropuT™M peKoMeHIaun

Tect 14: CoBpeMeHHBIE TEXHOJIOTHH 00pPa0OTKH 00JIBIIUX JAHHBIX

UYro Takoe "data mesh" apxurtextypa?
a) [lenenTpanu3oBaHHbIN MOAXO K YIPABIECHUIO JaHHBIMU



b) LlenTpann3oBaHHOE XPaHWINIIE JaHHBIX
¢) Meton Bu3yanu3amuu
d) AnroputM MamMHHOTO 00Y4EHUs

Kaxkoit ”HCTpyMEHT UCIONIB3YeTCs I 00pabOTKU IpadOBBIX JAHHBIX B PEATbBHOM
BpEMEHU?

a) Apache Flink

b) Neo4j

c¢) Apache Kafka

d) Apache Spark

Yro Takoe "feature store" B ML?

a) lleHTpann3oBaHHOE XPAHUITUIIE TPH3HAKOB
b) baza qaHHBIX 17151 JIOTOB

¢) MHCTpyMEHT BU3yallu3aIiu

d) Cucrema MOHUTOpPHHTA

Kakoii popmat naHHBIX HCTIONB3YyeTCs I 3PHEKTUBHOTO XPAHEHUS BIOKEHHBIX
CTPYKTYp?

a) Avro

b) CSV

c) XML

d) TXT

Uro takoe "delta lake"?

a) OTkpeITHIH popMmaT xpaHenus nosepx data lake
b) Pensimonnas B/

c¢) I'padosas b1

d) MacTpyMeHT BU3yalu3anuu

Kakoii uacTpymMeHT ucnonbiyercs s opkectpauuu ML workflows?
a) MLflow

b) Apache Kafka

c¢) Apache Hadoop

d) Apache Spark

Uro takoe "data lineage"?

a) OTcne)xxrBaHue MPOUCXOXKJICHHS U IPeoOpa30BaHUM JaHHBIX
b) Merton knactepu3anuu

C) ANrOpUTM peKOMEH 1Al

d) TexHuka BU3yanu3auuu

Kaxkoii noAXOod UCIIOJIB3YCTCA AJIA O6pa6OTKI/I IIOTOKOBBIX JAHHBIX C 3aﬂep>1<1<0171 MeHee 1
Mc?

a) Event-driven architecture

b) Batch processing

¢) Microservices

d) Monolithic architecture

UYro takoe "data fabric"?
a) EnuHpiit ypoBeHb 10CTYyIA K IaHHBIM
b) UHCTpyMEHT BU3yalu3auu
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C) AJNITOPUTM MAIIMHHOTO O0yYCHHS
d) Merton xpaHeHuUs TaHHBIX

Kakoii uucTpyMeHT ucnonsiyercs ais ynpasieaus ML monensmu B production?
a) Kubeflow

b) Apache Kafka

c) Apache Spark

d) Apache Hadoop

Tect 15: Poccuiickue TEXHOJOTHHM B 00JIACTH JAHHBIX

Kakoii poccuiickuii ppeiimBopk 1t ML paspabotan Snnexcom?
a) CatBoost

b) TensorFlow

c) PyTorch

d) Scikit-learn

Kaxkoil poccuiickuil cepBHUC MPEJOCTABISIET AHAIUTUKY B PEaJIbHOM BPEMEHU?
a) Slnnexc.Merpuka

b) Google Analytics

c) Adobe Analytics

d) Mixpanel

Kakoli poccuiickuii npoaykTt siBisiercst ananorom Snowflake?
a) SInnexc.O6nako Data Platform

b) 1C:Ilpeanpusitue

¢) Tuaskodd Data Warehouse

d) Coep.AHanuTHKa

Kaxkoii pOCCHﬁCKHﬁ HHCTPYMCHT UCIIOJIB3YCTCA UL YIIPABJIICHUS ,Z[aHHBIMI/I?
a) DatalLens

b) Tableau

c) Power BI

d) QlikView

Kaxoit poccuiickuii ceppuc npegoctasisier NLP API?
a) SAnnexc.O6mako SpeechKit

b) Google Cloud NLP

¢) AWS Comprehend

d) IBM Watson

Kakoii poccuiickuii mpoayKT UCIIONB3yeTCs A1 00paOOTKU MOTOKOBBIX TAaHHBIX?
a) SAAunexc.lloroku

b) Apache Kafka

¢) Apache Flink

d) Apache Spark

Kakoli poccuiickuii ”HCTpYMEHT I BU3yalIu3alii I€01aHHbIX ?
a) SAnnexc.Kapter API

b) Google Maps API

¢) Mapbox

d) OpenLayers



8. Kakoii poccuiickuii ppeiiMBopk 1115t riryOoKoro oOyueHus ?
a) DeepPavlov
b) TensorFlow
c) PyTorch
d) Keras

9. Kakoii pocCUICKHI CEpBHC MPEIOCTABIISICT AaHATMTUKY JUIsl On3Heca?
a) Slunexkc.Merpuka
b) Google Analytics 360
c) Adobe Analytics
d) Amplitude

10. Kakoii poccuiiCKHi TPOAYKT UCIIOIB3YETCS ISl XpaHEHUsI 1 00pabOTKH OOIBIINX
INAHHEBIX?
a) ClickHouse
b) Apache Hadoop
c) Apache Spark
d) Elasticsearch

Kpamxue memoouueckue ykazanus
[Tocne mpoxoxkaeHus TEOPETUIECKON YaCTH, CTYACHTBI JOJLKHBI 3aKPENUTh MaTeprall IIpU
IIOMOILA KOHTPOJIBHOI'O TECTA.

IlIxana oyenku
OrneHka Bamsr Onucanne
5 9-10
4 6-8
3 3-5
2 0-2




MpakTuueckas pabora 1

import pandas as pd
import numpy as np
def read_american_csv(file_path):
df = pd.read_csv(file_path, dtype=str)

for col in df.columns:
try:
df[col] = pd.to_numeric(df{col].str.replace(’,’, "))
except ValueError:
pass

return df

dataCl=read_american_csv('/content/Covid Live.csv')

print('\n',"Busyanusaumna garacera")

display(dataCL)

print("\n', "MHdopmaumsa o cTypKType AaHHbIX")

dataCL.info()

print("\n',"ONUCATE/IbHAA CTATUCTUKA")

dataCL.describe(include="all')

dataCL = dataCL.dropna(thresh=int(len(dataCL)*0.8), axis=1)

dataCL = dataCL.dropna(thresh=int(len(dataCL.loc[1])*0.8), axis=0)

print("\n', "MHpopmaLmAa O CTYpKTYpe AaHHbIX")

dataCL.info()

foriin dataCL.select_dtypes(include=['number']).columns:
dataCL[i] = dataCL[i].fillna(dataCL[i].median())

print("\n', "MHpopmaLmAa O CTYpPKTYpe AaHHbIX")

dataCL.info()

MpaKTuyeckana pabora 2

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt
import seaborn as sns

age = np.random.normal(35, 10, 100).round()
data = pd.DataFrame({
'‘Bospact': age,
'‘Noxoa': 10*age + np.random.lognormal(4, 0.5, 100).round(2),
'Konuyectso nokynok': np.random.randint(1, 10, 100),
"Mon'": np.random.choice(['M', '¥'], 100, p=[0.4, 0.6,]),
'YaosnetBopeHHocTb': np.random.choice(['Huskas', 'CpeaHas’, 'Bbicokan'], 100, p=[0.2, 0.5, 0.3]),

N

print("MepBble 5 CTPOK AaHHbIX:")
print(data.head())

print("\nUHdopmaLMsa 0 TMNaxX AaHHbIX:")
print(data.info())

plt.figure(figsize=(15, 10))

plt.subplot(3, 1, 1)



sns.countplot(x=data['Konnuectso nokynok'], palette='viridis', hue=data['Konnuectso nokynok'],
legend=False)
plt.title('Konmuectso NokynokK (AUCKpeTHble AaHHbIe)')

plt.subplot(3, 1, 2)
sns.histplot(data['Bo3pacT'], bins=15, color="skyblue')
plt.title('PacnpeaeneHne Bo3pacrta (HenpepbiBHbIE AaHHbIe)')

# Box-plot ana sbibpocos

plt.subplot(3, 1, 3)

sns.boxplot(data['Aoxoa'], color='lightgreen')
plt.title('PacnpeageneHune goxona (npaBoctopoHHee)')

plt.tight_layout()
plt.show()
plt.figure(figsize=(15, 5))

plt.subplot(1, 2, 1)
data['Mon'].value_counts().plot.pie(autopct='%1.1f%%', colors=['lightcoral’, 'lightblue’, 'lightgreen'])
plt.title('PacnpeagenenHue no nony')

plt.subplot(1, 2, 2)

sns.countplot(data=data, x="YaoBnetsopeHHocTb', order=['Huskas', 'CpeaHsa’, 'BbicoKkas'],
palette='Blues_r', hue='YaoBnetsopeHHocTb', legend=False)

plt.title('YpoBeHb yaoBneTsopeHHOCTH')

from statsmodels.graphics.mosaicplot import mosaic
mosaic(data, ['Mon’, 'YaosnetBopeHHOCTb'], title="Mon vs YaoBneTsopeHHOCTD')
plt.show()

MpaKTuyeckana pabora 3

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt
import seaborn as sns

from scipy import stats

np.random.seed(42)

data = pd.DataFrame({
'‘Bospact': np.random.normal(loc=35, scale=10, size=1000).round(),
'‘Noxoa': np.random.lognormal(mean=4, sigma=0.7, size=1000).round(2),
'KonmuectBo_noKynok': np.random.poisson(lam=3, size=1000),
'Cymma_noKynok': np.random.gamma(shape=2, scale=20, size=1000).round(2),
'Mon': np.random.choice(['M', '}'], 1000, p=[0.45, 0.55]),
'O6paszoBaHue': np.random.choice(['CpeaHee’, 'CpegHee cney,', 'Bbicliee’, 'YueHas cTeneHb'],
1000, p=[0.3, 0.4, 0.25, 0.05])

N

data.loc[np.random.choice(1000, 20, replace=False), 'Joxoa'] *= 3
def print_central_tendency(df, columns):
for col in columns:
print(f"\nAnanns ctonbua: {col}")



print(f"CpeaHee 3HaueHue: {df[col].mean():.2f}")

print(f"Meauana: {df[col].median():.2f}")

mode = df[col].mode()

print(f"Mogaa: {', '.join(map(str, mode.values))} (sctpeuaetca {df[col].value_counts().max()} pa3)")

diff = abs(df[col].mean() - df[col].median())
if diff > 0.1 * df[col].std():
print("3ameTHas pasHuMLA MeXAYy CPeAHUM U MeaNaHOoM YKa3biBaeT Ha aCUMMETPULO
pacnpegenexun")

plt.figure(figsize=(10, 5))

sns.histplot(df[col], kde=True)

plt.axvline(df[col].mean(), color="r", linestyle="--', label=f'CpegHee: {df[col].mean():.2f}')
plt.axvline(df[col].median(), color="g', linestyle="-', label=f'MeawnaHa: {df[col].median():.2f}')
plt.title(f'Pacnpeaenenme {col} c oTMmeyeHHbIMM Mepamm LLeHTpa')

plt.legend()

plt.show()

numeric_cols = ['Bo3pacT’, 'Noxoa’, 'Konnuectso_nokynok', 'Cymma_noKynok']
print_central_tendency(data, numeric_cols)

def print_variability_measures(df, columns):
variability = pd.DataFrame(index=columns,
columns=['Pa3max’, 'Oucnepcus’, 'CtaHa. oTknoHeHue', 'IQR', 'Koad. Bapmnaumn'])

for col in columns:
variability.loc[col, 'Pasmax'] = df[col].max() - df[col].min()
variability.loc[col, 'Oucnepcus'] = df[col].var()
variability.loc[col, 'CtaHa. oTknoHeHue'] = df[col].std()
variability.loc[col, 'IQR'] = df[col].quantile(0.75) - df[col].quantile(0.25)
variability.loc[col, 'Koag. sapuaunn'] = df[col].std() / df[col].mean()

print("\nMepbl uameHumsocTn:")
print(variability)

plt.figure(figsize=(12, 6))
sns.boxplot(data=df[columns], orient="h')
plt.title('Boxplot ana aHanusa pasbpoca gaHHbIX')
plt.show()

print_variability_measures(data, numeric_cols)
MpaKkTuyeckan paborta 4

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

import seaborn as sns

from scipy import stats

np.random.seed(42)

data = pd.DataFrame({



'Mon': np.random.choice(['My:kuuHa', '*eHwuHa'], 1500, p=[0.47, 0.53]),
'Bo3pacTtHas_rpynna': np.random.choice(['18-25', '26-45', '46+'],
1500, p=[0.2, 0.55, 0.25]),

'O6paszoBaHue': np.random.choice(

['Konnepx', 'bakanasp', 'Maructp'],

1500,

p=[0.45, 0.35, 0.2]
)

)

age_satisfaction = {
'18-25": [0.6, 0.25, 0.15], # MonoaeKb meHee yA0BNETBOPEHA
'26-45'": [0.3, 0.55, 0.15],
'46+': [0.05, 0.40, 0.55] # MNoxkunble 6bonee ya0BNETBOPEHDI
}

data['YaoBnetBopeHHocTb'] = data['Bo3pacTHan_rpynna'l.apply(
lambda x: np.random.choice(
['Huskan', 'Cpeanssa’, 'Bbicokas'],
p=age_satisfaction[x]
)
)

data.loc[data.sample(frac=0.03).index, 'O6pa3osaHue'] = np.nan
data.loc[data.sample(frac=0.02).index, 'YaoBneTBopeHHOCTL'] = np.nan

print(f"\n=== OcHOBHble CTaTUCTUYECKME XapaKTePUCTUKN ===")
print(data.describe(),"\n')
def extended_frequency_analysis(df, column):

print(f"\n=== PacwumnpeHHbIn aHanus ans '{column}' ===")

counts = df[column].value_counts(dropna=False)
rel_freq = df[column].value_counts(normalize=True, dropna=False)

freq_df = pd.DataFrame({
'Konnuectso': counts,
'‘Oons': rel_freq,
'HakonneHHan gons': rel_freq.cumsum()

1
print(freq_df)

probs = rel_freq[rel_freq > 0]
entropy = -np.sum(probs * np.log2(probs))
diversity = 1 - np.sum(probs**2)

print(f"\ndHTponua: {entropy:.3f} 6ut")
print(f"MHaekc pasHoobpasua CumncoHa: {diversity:.3f}")

plt.figure(figsize=(12, 5))

plt.subplot(1, 2, 1)
sns.barplot(x=counts.index, y=counts.values)
plt.title(f'A6contoTHbie yacToTbl ({column})')



plt.xticks(rotation=45)

plt.subplot(1, 2, 2)
plt.pie(rel_freq, labels=rel_freq.index, autopct='%1.1f%%")
plt.title(f'OTHoCcHUTeNbHbIe YacToThl ({column})')

plt.tight_layout()
plt.show()

extended_frequency_analysis(data, 'O6pa3oBaHue’)
def ordinal_analysis(df, column, order):
print(f"\n=== AHanu3 nopsaxkosoli nepemeHHoi '{column} ===")

df[column] = pd.Categorical(df[column], categories=order, ordered=True)

cum_freq = df[column].value_counts(normalize=True).sort_index().cumsum()
median_cat = cum_freq[cum_freq >= 0.5].index[0]
print(f"MeanaHHas Kateropua: {median_cat}")

plt.figure(figsize=(10, 5))

ax = sns.countplot(data=df, x=column, order=order)
plt.title(f'Pacnpenenenue {column} c yuetom nopaaka')
plt.xticks(rotation=45)

ymax = ax.get_ylim()[1]

plt.plot([median_cat, median_cat], [0, ymax], 'r--', alpha=0.5)
plt.text(median_cat, ymax*0.9, ' Meauana', color="red')
plt.show()

satisfaction_order = ['OyeHb HM3KaA', 'HusKas', 'CpeaHnas’, 'Bbicokas’, 'O4yeHb BbicoKas']
ordinal_analysis(data, 'YaoBnetBopeHHoOCTb', satisfaction_order)

MpaKTnueckana pabora 5

import pandas as pd
import numpy as np
import matplotlib.pyplot as plt
import seaborn as sns
data = pd.DataFrame({
'Bospact': np.random.normal(35, 10, 100).round(),
'‘Noxoa': np.random.lognormal(4, 0.5, 100).round(2),
'Konmyectso nokynok': np.random.randint(1, 10, 100),
'Mon': np.random.choice(['M', '¥K'], 100, p=[0.4, 0.6]),
'YaoBnetBopeHHocTb': np.random.choice(['Huskas', 'Cpeanss’, 'Boicokas'], 100, p=[0.2, 0.5, 0.3])

N

data.loc[data.sample(frac=0.1).index, 'Konnuyectso nokynok'] = np.nan
data.loc[data.sample(frac=0.15).index, 'YaoBneTBopeHHOCTb'] = np.nan

print("MepBble 5 cTpok AaTadpeima:")
print(data.head())

print("\nUHdopmaums o aatadppeime:")
print(data.info())



print("\nOnucaTesbHan CTaTUCTUKA YNCNOBbLIX AAHHbIX:")
print(data.describe())

print("\nOnucaTenbHan CTaTUCTUKA KaTeropuabHbIX AaHHbIX:")
print(data.describe(include=['object']))

print("\nKoanyectso nponyLeHHbIX 3HaYeHUI B KaxKaom ctonbue:")
print(data.isnull().sum())

print("\nKonnuyectBo nonHbIx Ay6AMKaTOB CTPOK:")
print(data.duplicated().sum())

print("\nAHann3 BbIBPOCOB (KONMYEeCTBEHHbIe NoKasaTenun):")
numeric_cols = data.select_dtypes(include=['int64', 'float64']).columns
for col in numeric_cols:
gl = data[col].quantile(0.25)
g3 = data[col].quantile(0.75)
igr=9q3 -9l
lower_bound =q1-1.5*igr
upper_bound =93 + 1.5 *igr
outliers = data[(data[col] < lower_bound) | (data[col] > upper_bound)][col]
print(f"{col}: {len(outliers)} BbiBpocos")

print("\n/ltoan c soxomom Bbilie cpegHero:")
high_income = data[data['loxoa'] > data['Joxoa'].mean()]
print(high_income.head())

print("\n*eHwuHbl ctapwe 30 /1eT C BbICOKMM YPOBHEM Y10B/IETBOPEHHOCTK:")
filtered_data = data[(data['lNon'] == 'K') &

(data['Bospact'] > 30) &

(data['YnoBneTBopeHHOCTb'] == 'BbicoKas')]
print(filtered_data.head())

print("\n/ltoan c KonnMyecTBOM NOKYNOK Bonblie 5 1 goxogom B nHTepsane [50, 100]:")
query_result = data.query("Kosanyectso nokynok™ > 5 and 50 <= Joxog, <= 100')
print(query_result.head())

print("\nCpeaHuit 4oxoa no Noay v ypoBHIO yA0BAETBOPEHHOCTH:")

grouped_data = data.groupby(['Mon', 'YooBnetsopeHHocTb'])[' Aoxoa'].mean().unstack()
print(grouped_data)

# Hactpoitka ctuns rpapukos

sns.set(style="whitegrid")

plt.figure(figsize=(10, 6))
sns.boxplot(x="Ton', y='"Bo3pact', data=data)
plt.title('PacnpeneneHne Bospacrta no nony')
plt.show()

plt.figure(figsize=(10, 6))

sns.violinplot(x='YaoBneTtBopeHHocTb', y="[loxon', data=data)
plt.title('PacnpeaeneHne goxona no ypoBHIO yA0BNETBOPEHHOCTH')
plt.show()



MpakTuueckas pabora 6

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

import seaborn as sns

from sklearn.preprocessing import StandardScaler
import statsmodels.api as sm

numeric_cols = data.select_dtypes(include=['number']).columns
cat_cols = data.select_dtypes(include=['object’, 'category']).columns

if len(numeric_cols) > 0:
print("\nfTMCTOTPAMMbIl YAC/TOBbIX MEPEMEHHbIX:")
data[numeric_cols].hist(bins=15, figsize=(15, 10))
plt.tight_layout()
plt.show()

print("\nBOKCM/OTbl YAC/TOBbIX MEPEMEHHbIX:")

plt.figure(figsize=(15, 5))

fori, col in enumerate(numeric_cols, 1):
plt.subplot(1, len(numeric_cols), i)
sns.boxplot(y=data[col])
plt.title(col)

plt.tight_layout()

plt.show()

numeric_data = data.select_dtypes(include=['number'])

if len(numeric_data.columns) > 1:
print(“\nll + II=II*50)
print("AHANN3 MYNbTUKONJIMHEAPHOCTHN")
print("="*50)

print("\nMATPULA KOPPENALIMIA:")

corr = numeric_data.corr()

sns.heatmap(corr, annot=True, fmt=".2f", cmap="'coolwarm’, center=0)
plt.show()

threshold = 0.7 # NMoporosoe 3HaYeHUe Koppenauum
strong_correlations = set() # MHO»ecTBO A1a XpaHeHMA Nap NepemMeHHbIX

print(f"\nMAPbI MEPEMEHHbIX C KOPPENALMEWN > {threshold}:")
foriin range(len(corr.columns)):
for j in range(i):
if abs(corr.iloc[i, j]) > threshold:
coll = corr.columnsi]
col2 = corr.columnslj]
strong_correlations.add((col1, col2))
print(f"{col1} u {col2}: {corr.iloc][i, j]:.2f}")



Tect 1: AHanu3 paHHbIX, 60nblIVe AaHHbIe, HanpaBneHua Data Science, cucrembl

6U3HeCc-aHAINTUKU

1. Kakou 13 nepeumncieHHbix stanos HE BXoAWUT B CTaHAAPTHbIM NPOLLECC aHanu3a
AaHHbIX (CRISP-DM)?
a) NoHnMaHme bu3Hec-3aaaun
b) C6op paHHbIX
C) YaaneHue Bcex MCXOAHbIX AaHHbIX
d) MoctpoeHne moaenen
MpaBuabHLIV OTBET: C€) YaaseHne BCeX UCXOAHBbIX AaHHbIX
2. Kakasa n3 xapaktepuctink HE otHocuTca K "3V" 60abLINX AaHHbIX?
a) Volume (o6bem)
b) Velocity (ckopocTb)
c) Variety (pa3Hoobpa3sue)
d) Validity (BanngHoCTb)
MpaBunbHbin oTBeT: d) Validity (BaangHocTb)
3. Kakoe HanpaBneHue Data Science 3aH1MMaeTCs NPOrHO3MPOBaHNEM UYNCIOBbIX
3HaUYEHUI?
a) Knaccnomkauusa
b) Knactepuzayus
) PerpeccnoHHbIn aHanms
d) AccoumnaTtmBHble nNpaBuia
MpaBunbHbIV OTBeET: c) PerpeccMoHHbIV aHanu3
4. Kakown nHctpymeHT HE aBnsetca cuctemoun busHec-aHaamntukm (BI)?
a) Power BI
b) Tableau
¢) Qlik Sense
d) Apache Kafka
MpaBunbHbIv oTBeT: d) Apache Kafka
5. Kakow anropuTm MaluMHHOro obyuyeHnsa oTHoCUTCA K 0ByyveHnto 6e3 yuntena?
a) JInHerHaa perpeccus
b) MeTog k-6amxaniumnx coceaen

c) Metoa k-cpegHux
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d) AepeBo pelueHnm

MpaBuabHbIK oTBeT: ¢) MeTtopg k-cpeaHunx

Kakas TexHonorva ncnonb3yertca AN NoTOKOBOW 06paboTku faHHBIX?
a) Apache Hadoop

b) Apache Spark

c) Apache Kafka

d) Microsoft Excel

MpaBunbHbIV oTBeT: ) Apache Kafka

Yto o3HauaeT TepmuH "ETL" B KOHTEKCTe aHanm3a AaHHbIX?

a) Extract, Transform, Load

b) Encrypt, Transfer, Lock

¢) Evaluate, Test, Learn

d) Export, Tag, Label

MpaBunbHbIV oTBeT: a) Extract, Transform, Load

Kakol nokasaTesib MCNOAb3YyeTcs AN OLEHKN KayecTBa kaaccubmkaumm?
a) KoadpduumeHt aetepmuHaLimn (R?)

b) CpeaHekBagpatnuHas owmnbka (MSE)

¢) MaTpuua ownbok

d) Ancnepcus

MpaBunbHbIN oTBeT: ¢) MaTpuua owmnbok

Kakow A3blk NnporpaMMmnpoBaHua Yalle Bcero ncnosbsyetca B Data Science?
a) Java

b) Python

c) C++

d) PHP

MpaBunbHbI oTBeT: b) Python

Kakon MeToz ncnonb3yeTcs ANA CHUXKEHNSA Pa3MEPHOCTU AaHHbIX?
a) JlInHenHas perpeccus

b) MeTog rnaBHbix KoMnoHeHT (PCA)

) JepeBo peLueHui

d) Nlornctnueckas perpeccus

MpaBunbHbIl oTBeT: b) Metog rnaBHbix komnoHeHT (PCA)




Tect 2: KomnbloTepHble TEXHO/IOTUMW KaK MHCTPYMEHT XpaHeHus, o6paboTtku,

aHa/au3a v npeacTtaB/ieHNA AaHHbIX

1. Kakow Tvn nHAeKca yckopseT Nouck B cTonbuax c TeKCTOBbIMU AaHHbIMU?
a) B-pepeso
b) Xaw-nHaekc
c) ObpaTHbIN MHAEKC
d) R-aepeBo
MpaBuabHbIN oTBeT: ) O6paTHbIA UHAEKC
2. Kakon dpopmat faHHbIX ONTUMAaNEH AN XPAaHEHWA BAOXEHHbIX CTPYKTYp?
a) CSV
b) JSON
c) XML
d) Parquet
MpaBunbHbIK oTBeT: b) JSON
3. Kakown a3blk ncnonbsyetcsa ana 3anpocos B ClickHouse?
a) SQL
b) NoSQL
c) GraphQL
d) Python
MpaBunbHbIK OTBeT: a) SQL
4. Kakoun MHCTPYMEHT ncnonb3yetca ans opkectpaumm ETL-npoueccos?
a) Apache NiFi
b) Apache Kafka
c) Apache Spark
d) Apache Hadoop
MpaBunbHbIV oTBeT: a) Apache NiFi
5. Kakow mpoToko/ MCNoab3yeTca ANA nepejaydn aHHbIX MeXAy MUKPOCepBMcaMmn?
a) HTTP
b) gRPC
c) FTP
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d) SMTP

MpaBuabHbIi oTBeT: b) gRPC

Kakow Tmn 6a3bl AaHHbIX NCMONb3yeTCA ANA XpaHeHna rpadoB?
a) MongoDB

b) Neo4j

¢) Redis

d) Cassandra

MpaBunbHbIV oTBeT: b) Neo4j

Kakon MHCTPYMEHT MCMONb3yeTcs AN MOHUTOPWUHTA AaHHbIX?
a) Grafana

b) Tableau

c) Power BI

d) Excel

MpaBunbHbIV OTBeT: a) Grafana

Kakon dopmart saHHbIx ncnonbsyetcs B Apache Kafka?

a) CSV

b) JSON

c) Avro

d) XML

MpaBuabHbIN OTBeET: ) Avro

Kakol MHCTpYMEHT ncnonb3yeTcs AN yrnpaBaeHUs MeTagaHHbIMNU?
a) Apache Atlas

b) Apache Spark

c) Apache Hadoop

d) Apache Kafka

MpaBuabHbIN oTBeT: a) Apache Atlas

Kakow Tmn xpaHuavLa ncnosib3yeTca A4 aHaAUTUUYECKUX 3arnpocoB?
a) OLTP

b) OLAP

c) Key-Value

d) Document

MpaBunbHbIi oTBeT: b) OLAP




Tect 3: Poccninckmne TeXHO0rMM B 06/1aCTU AaHHbIX

1. Kakow poccumckmnin dpermopk ana ML paspabotaH AHgekcom?
a) CatBoost
b) TensorFlow
c) PyTorch
d) Scikit-learn
MpaBunbHbIY oTBeT: a) CatBoost
2. Kakown poccmimckmi cepBuC NpeAoCTaBASET aHAaIMTUKY B peasibHOM BPEMEHWN?
a) Angexkc.MeTtpuka
b) Google Analytics
c) Adobe Analytics
d) Mixpanel
MpaBunbHbIN oTBeT: a) AHaekc.MeTpuka
3. Kakow poccuickunii NpoaykT sBasetcs aHanorom Snowflake?
a) Angexkc.Obnako Data Platform
b) 1C:MNpepnpuatme
¢) Tunbkodd Data Warehouse
d) C6bep.AHanntmKa
MpaBunbHbIl oTBeT: a) AHaekc.06n1ako Data Platform
4. Kakown poCCUMUCKMIA MHCTPYMEHT UCMONb3YyeTCa ANA YNPaBAeHNSA AaHHbIMU?
a) DatalLens
b) Tableau
c) Power BI
d) QlikView
MpaBuabHbIK OTBeT: a) Datalens
5. Kakou poccumcknin cepsuc npegoctasnsetr NLP API?
a) Angekc.0bnako SpeechKit
b) Google Cloud NLP
c) AWS Comprehend
d) IBM Watson
MpaBunbHbIN oTBeT: a) AHAekc.06nako SpeechKit
6. KakoWn poccumckmi NpoayKT UCnob3yeTtca ans o6paboTKn MOTOKOBBIX AaHHbIX?

a) AHgekc.[loTokn



b) Apache Kafka
¢) Apache Flink
d) Apache Spark
MpaBuabHbIN OoTBeT: a) AHAekc.[lToTokm
7. Kakow poCCUNCKNIA MHCTPYMEHT ANS BU3yaan3aLmm reofaHHbIX?
a) Anpexkc.Kaptbl API
b) Google Maps API
c) Mapbox
d) OpenlLayers
MpaBunbHbIN oTBeT: a) AHaekc.KapTbl API
8. Kakon poccuiicknii dpenmBopk ans rnybokoro obyuveHna?
a) DeepPavlov
b) TensorFlow
c) PyTorch
d) Keras
MpaBunbHbIV oTBeT: a) DeepPaviov
9. Kakon poccmimckmi cepBuC NpeAoCTaBAfET aHaAUTUKY Ans BusHeca?
a) Angexkc.MeTtpuka
b) Google Analytics 360
c) Adobe Analytics
d) Amplitude
MpaBunbHbIN oTBeT: a) AHAekc.MeTpuka
10. Kakou poccMmncknin NpoayKT NCMOb3yeTcs AA XpaHeHUAa 1 06paboTkm 60/bLLMX
AaHHbIX?
a) ClickHouse
b) Apache Hadoop
c) Apache Spark
d) Elasticsearch

MpaBuabHbIl oTBeT: a) ClickHouse

Tect 4: AHanus pgaHHbIX, 60nblIMe paHHbIe, HanpaBaeHna Data Science, cucrtembl

6usHec-aHaJIMTUKU



Kakon meToz aHannsa faHHbIX UCMONb3YEeTCA AN BbIABNEHUA CKPbITbIX
3aKOHOMEPHOCTEN B BONbLINX MaccnBax MHPopMaLmMm?

a) OnucartenbHas cTaTUCTUKA

b) Data Mining

) JInHenHas perpeccus

d) Busyanmsaumsa

MpaBuabHbIK oTBeT: b) Data Mining

Kakas xapaktepuctuka Big Data onuceiBaeTt pazHoobpasmne dopmMaToB JaHHbIX?
a) Volume

b) Velocity

c) Variety

d) Veracity

MpaBunbHbIN OTBeET: ¢) Variety

Kakown Tmn MawmnHHOro obyyeHunsa NCnoib3yeT pa3MeyeHHble JaHHble ANS
obyueHns?

a) ObyueHue c yuntenem

b) ObyueHune 6e3 yuntens

c) CmewaHHoe obyueHne

d) Fny6okoe obyueHne

MpaBunbHbIN oTBET: a) O6yueHue ¢ yumtenem

Kakown MHCTpyMeHT No3Bo/IAeT cO34aBaTb MHTEPaKTUBHbIE Aawbopabl 6e3
HanucaHma Koaa?

a) Jupyter Notebook

b) Tableau

c) Apache Spark

d) TensorFlow

MpaBunbHbIN oTBeT: b) Tableau

Kakol anropnt™m ncnonb3yeTcs Ana pasgeneHuns AaHHbIX Ha rpynnbl No
CXOXeCTn?

a) JInHerHaa perpeccus

b) MeToga k-cpegHux

) JepeBo peLueHui
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d) SVM

MpaBunbHbI oTBeT: b) MeTop, k-cpeaHunx

Kakown npouecc npeobpasyert cbipble faHHble B MPUrOAHbIV A1A aHaAn3a
dopmar?

a) Data Cleaning

b) Data Aggregation

c) Data Wrangling

d) Data Visualization

MpaBunbHbIV oTBeT: ¢) Data Wrangling

KakoW nokasatesnb OL,eHMBAET TOYHOCTb PErPECCUOHHOM MOAEeNN?

a) Accuracy

b) F1-score

¢) R-kBagpart

d) Precision

MpaBuabHbIN OTBeET: ¢) R-kBagpart

Kakas 6ubnnoteka Python valye Bcero ncnonb3yetca ana paboTbl ¢ TabANYHBIMY
AaHHbIMWN?

a) NumPy

b) Pandas

¢) Matplotlib

d) Scikit-learn

MpaBunbHbIM oTBeT: b) Pandas

Kakown metoa HE ncnonb3yetca ans 06paboTkn NnponyLeHHbIX 3HaYeHNN?
a) YaaneHue CTpok € rnponyckamu

b) 3ameHa cpesHVM 3HaueHVEeM

C) 3aMeHa HynaMu

d) lWndposaHme faHHbIX

MpaBunbHbIn oTBeT: d) LUndppoBaHme AaHHbIX

Kakow MHCTpyMeHT ncnonbsyetca ana ynpasneHuns workflow B Data Science
npoekTtax?

a) Apache Airflow

b) Microsoft Word

c) Adobe Photoshop



d) WinRAR

MpaBunbHbIli otBeT: a) Apache Airflow

Tect 5: bonblime aaHHbIEe U CUCTEMbI XpPaHeHUA

1. Kakow nmpuHUMN NeXunT B OCHOBE TEXHONOTUN BNOKYENH?
a) Penavkauna gaHHbIX
b) [eueHTpann3oBaHHOE XpaHeHMe
c) PacnpeseneHHbin peectp
d) Bce BbiwenepeuncneHHoe
MpaBunbHbIN oTBeT: d) Bce BbilwenepeuncieHHoe
2. Yro Takoe "data lake"?
a) XpaHuaunLe HeCTPYKTYPUPOBaHHbIX AaHHbIX
b) PensunoHHas 6a3a gaHHbIX
¢) Cncrema BM3yannsaumm
d) NHcTtpymeHT ETL
MpaBunbHbIN OoTBET: a) XpaHUAULLLEe HeCTPYKTYPUPOBaHHbIX AAHHbIX
3. Kakow MHCTpPYMEeHT MCnonb3yeTca ANA NOTOKOBOW 06paboTkmM AaHHbIX B
peanbHOM BpeMeHun?
a) Apache Flink
b) Apache Hadoop
c) Apache Hive
d) Apache Spark
MpaBuabHbIK oTBeT: a) Apache Flink
4. Y10 Takoe "sharding" B 6a3ax gaHHbIX?
a) [opu3oHTanbHOe pa3jeneHune JaHHbIX
b) BepTnkanbHOe pa3geneHne gaHHbIX
¢) CkaTtne gaHHbIX
d) lWndposaHme gaHHbIX
MpaBuabHbIN oTBET: a) lOpU3oHTaNbHOE pa3aeneHne AaHHbIX
5. Kakou Tvn 6a3bl AaHHbIX ONTUMaNeH ANA XPaHEHUS BPEMEHHbIX PALOB?

a) InfluxDB



b) MongoDB

c) PostgreSQL

d) Redis

MpaBunbHbIl oTBeT: a) InfluxDB

Yto takoe "CAP-Teopema"?

a) Teopema 0 CcOrnacoBaHHOCTH, AOCTYMHOCTM U YCTONUMBOCTU K Pa3geneHunto
b) Teopema o ckopocTn 06paboTkm AaHHbIX

c) Teopema o 6e30nNacHOCTM JaHHbIX

d) Teopema o macwTabmpyemocTu

MpaBuabHbIN OTBeT: a) Teopema 0 COr/1IaCOBaHHOCTU, AOCTYNMHOCTU U
YCTOMUYNBOCTU K pa3ge/ieHunIo

Kakol popmart saHHbIx obecneunBaet cxeMy A CTPYKTYPUPOBAHHOTO
XpaHeHuma?

a) CSV

b) JSON

¢) Parquet

d) XML

MpaBuabHbIN OTBeT: ¢) Parquet

Uto Takoe "lambda-apxutektypa"?

a) Nopxopa kK o6paboTke 6oNbLINX AaHHbIX, coveTarowmi batch n stream
processing

b) ApxutekTypa MUKpOCEpPBNCOB

¢) Mogenb rnybokoro obyueHums

d) Cnocob xpaHeHns faHHbIX

MpaBunbHbIN oTBeT: a) Moaxoa kK 06paboTke 60NbLIMX AaHHbIX,
couetarowun batch n stream processing

Kakon nHCTpyMeHT ncnonb3yetcs ansa ynpasneHuns workflow B data pipeline?
a) Apache Airflow

b) Apache Kafka

c) Apache Spark

d) Apache Hadoop

MpaBunbHbIV oTBeT: a) Apache Airflow



10. YT0 Takoe "polyglot persistence"?
a) Vicnonb3oBaHue pa3Hbix CYB/, ana pasHbIX TUNOB AaHHbIX
b) XpaHeHune faHHbIX B 0fHOM popmaTe
C) Metoa cxaTna AaHHbIX
d) Cnocob penankaumm gaHHbIX
MpaBunbHbIV OTBeT: a) Ucnonb3oBaHume pasHbix CYB/, ana pasHbiX TMNOB

AAHHbIX

Tect 6: CucTemMbl XpaHEHUA U BU3ya/iM3aLiun AaHHbIX. POCCMACKNIA CErMeHT pbiHKa

1. Kakow poccuickmnin aHanor Tableau cywiectByeTt Ha pbiHKe?
a) AHgekc.Metpuika
b) DatalLens (ot AHaekca)
¢) 1C:MNpepnpuatme
d) TuHbkOP D AHannTmKa
MpaBuabHbIK oTBeT: b) Datalens (ot AHaekca)
2. Kakas poccuinckas CYB/, nonynspHa Ans aHanAUTUKM 60AbLUMX AaHHbIX?
a) ClickHouse
b) Oracle
c) MySQL
d) PostgreSQL
MpaBuabHbIl oTBeT: a) ClickHouse
3. KakoW MHCTpyMeHT Bn3yanunsaumm paspaboTtaH koMnaHmen "Touka 3peHns"?
a) Power BI
b) Tableau
c) Datalens
d) Qlik Sense
MpaBunbHbIi oTBeT: ¢) DatalLens
4. Kakas poccuickas naathopma npesocTaBaseT obaayHble peleHns aas
XPaHeHNs JaHHbIX?
a) Angekc.Obnako
b) Google Drive
c) Dropbox



d) iCloud

MpaBunbHbIl oTBeT: a) AHAekc.061ako

Kakown poccunnckmii cepBmc NpeAocTaBaseT aHaanTuky seb-tpadumka?
a) Angexkc.MeTtpuka

b) Google Analytics

c) Adobe Analytics

d) Facebook Insights

MpaBunbHbIN oTBeT: a) AHaekc.MeTpuka

Kakas poccumnckas koMmnaHus paspabatbiBaeT pewleHmsa ans obpaboTtkmn 60abLumx
AaHHbIX?

a) CbepTex

b) Microsoft

c) IBM

d) Oracle

MpaBuabHbIN OoTBeT: a) C6epTex

Kakown ¢opmat Bu3yanmsaumm nyyile BCEro NOAXOANT AN BPEMEHHbIX PALOB?
a) Kpyrosas agnarpamma

b) JlnHenHbIN rpadmk

¢) Anarpamma paccesHus

d) M'mcrorpamma

MpaBuabHbIK oTBeT: b) JInHeHbIN rpaduk

Kakas poccunckas nnatpopma npesoctaBaseT MHCTPYMEHTbI AN MaLLUVHHOTO
obyueHns?

a) TensorFlow

b) PyTorch

c) CatBoost (pa3paboTtaH AHaeKkcOM)

d) Scikit-learn

MpaBunbHbIl oTBeT: ¢) CatBoost (paspaboTtaH AHgekcom)

Kakown nHctpymeHT HE siBAseTca cucteMon xpaHeHns AaHHbIX?

a) Hadoop HDFS

b) Amazon S3

¢) Anpekc.Obnako



d) Microsoft PowerPoint
MpaBunbHbiii otBeT: d) Microsoft PowerPoint
10. Kakou poccumcknin cepsuc npegoctasaset APL ans reoaHanntmkn?
a) Angexc.Kaptobl
b) Google Maps
c) Apple Maps
d) OpenStreetMap

MpaBunbHbIV OTBeT: a) AHAekc.KapTbi
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