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

]_IeJ'IB OCBOCHHA AHMCLMIIJINHBI

3aKiodaeTcss B (OPMHUPOBAHUU Y OOYyYaromIMXCs

KOMHeTeHHI/Iﬁ B oOactu KOMIIBIOTCPHBIX TCXHOJIOI Wi W aHajn3a JaHHBbIX, H€O6XO[[I/IMBIX pI b

pellleHrs] HayYyHbIX W MPAKTHYECKHX 3a]ady, BKJIOYas cOop, oOpaboTKy, BHU3yalH3alUI0 U

HHTCPHPCTALNIO JAaHHBIX C UCIIOJIB30BAHUECM COBPEMCHHLIX HHCTPYMCHTOB U MCTOZ0OB. OcHoBHBIC

3aJa4d OCBOCHHA NHUCHHUIIIMHBI:

1. M3yunuTh OCHOBBI KOMITBIOTEPHBIX TEXHOJOTMHA KaK HHCTPYMEHTa JUIS
XpaHeHust, 00paObOTKH U MPECTaBICHHUS JaHHBIX.

2. OcBouTh METOABI aHadM3a MAaHHBIX, BKJIIOYas paboTy C OOJNbIIMMHU
JAaHHBIMH, CHCTEMaMH OM3HEC-aHAIMTHKY U HanpasieHusMu Data Science.

3. Hayuntbcss npUMEHSTH CUCTEMBI XpAaHEHHMS W BHU3yalIM3allMUd JAaHHBIX,
BKJIFOYasi POCCUHCKHUE PEIICHHUS.

4. Pa3BuTh HaBBIKM MOATOTOBKH JaHHBIX JUIA aHANK3a: paboTa ¢ TaOIMYHBIMU

nponeccopamu (MS Excel, Open Office Calc), dopmatamu mannbIx (XIsx, csv, txt),

BBIABJICHUC U UCIIPABJICHUC OIINOOK.

S. OcCBOUTH METO/IbI YUCIIEHHOTO U HEYMCICHHOTO aHAJIM3a IaHHBIX, BKIII0Yast
BHU3YyaJIN3aLUIO [T0KA3aTENIEeW U 3aBUCHMOCTEN.

6. M3yunuTh OCHOBBI KOPPEIALUOHHO-PETPECCHOHHOIO aHajiu3a, METObI
knaccuukanuu (baiiecoB knaccupukaTop, JepeBbs peHICHNH) U OLIEHKY UX KayecTBa.

7. ITprobpectn mpakTHYeCKHil ombIT paboTel ¢ low-code u no-code
CHCTEMaMH JUIs PEeUIeHHUs 3a7ad Ou3HeC-aHaTUTHUKH.

8. HayuuTtbcs MHTEpIpeTHpPOBaTh Pe3ybTaThl aHATU3a U IPUMEHSTh UX IS

IIPOTHO3UPOBAHUS U IIPUHATHUS PELLICHUI.
[TnanupyembIMH pe3ysibTaTaMyd 00y4EHUS MO AUCLUILIMHE (MOLYJIIO), SIBJIAIOTCS 3HAHUA,

yMeHMsI, HaBbIKU. [lepeueHb MIaHUpyeMbIX pe3ynbTaToB OOyYEHUs MO JAUCLUUIUIMHE (MOAYIIO),

COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS 00pa30BaTENIbHON MPOrPaMMBL,
npezcTasieH B Tabnuue 1.

Tabnuna 1 — Komnerenuu, popmupyemblie B pe3ynbTaTe U3YyYeHUS TUCITUTUIMHBI (MOIYIIS)

PesynbTarel 00yueHus IO JUCIUILTUHE

Koxu Konn
OpMYJIHPOBKA
Haszsanue OIIOII BO, dopmyaupoBKa Q)Himixafopa Kon
COKpaIlIeHHOE
KOMIIETEHIIUU JOCTHIKECHUSA pe3yib DopmynupoBKa pe3yibTaTa
KOMITCTEHIINT
TaTa
42.04.05 OIIK-6 : Cnocoben | OIIK-6.38 : P/l 3HaHUEe | COBPEMEHHBIX
«MenuakoMMyHHKAIMM) | OTOMpaTh U [Mpumenser HalpaBJICHUH
(M-MK) BHEJPSTH B IIPOLIECC | MpOorpaMMHBIE pa3BUTHA
MEIMaIPOU3BOACTBA | MHCTPYMEHTAIbHBIC KOMITBIOTEPHBIX
COBPEMCHHBIE CpencTBa /IS TEXHOJIOTHH
TEXHUYECCKHE peueHus PJI1 YMeHue | npuMeHsTh
cpeacTBa u CTaH/apTHBIX 3a/1a4 COBPEMEHHBIE
uH(opMaLOHHO- npodecCHOHATIBHON HarpaBJICHHUsI
KOMMYHUKAIIMOHHBIC | ACATCIBHOCTU KOMITBIOTEPHBIX
TEXHOJIOTUHU TEXHOJIOTHH IS
XpaHEeHHs,
00paboTKH 1
MpEeACTaBICHUS
JTAHHBIX
P11 HaBeik | paboTsl ¢
HHCTPYMEHTAMHU
ABTOMAaTU3UPOBAHHON
00paboTKn

nHpopManuu




B mpomecce ocBoeHUS TUCIMIUIMHBI PEMIAIOTCS 3aadll BOCIHTAHUS TapMOHUYHO
pPa3BHUTOM, MATPUOTUYHONW W COIMAILHO OTBETCTBEHHOW JIMYHOCTH HAa OCHOBE TPAIMIIMOHHBIX
POCCHUHCKHUX TyXOBHO-HPABCTBEHHBIX U KYIbTYPHO-UCTOPHUYECKHUX IIEHHOCTEH, MPEICTaBICHHBIC
B TaOnuie 1.2.

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCIIUTAHUS

BocnurareabHblie 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

CDOpMI/IpOBaHI/Ie OCO3HaHus ICHHOCTHU
Hay4YHOI'0 MUPOBO33PCHUA U KPUTUYCCKOI'O FyMaHI/BM CucteMHOE MEBIIICHHE
MBIINIJICHUA

fl)opanOBalme KOMMYHUHKATUBHbLIX HABBIKOB U KYJIbTYPbI 0o0IeHusT

®dopMHUPOBAHUE HABBIKOB MTYOIUYHOTO Bzaumonomonis u YMmenue paboTaTh B KOMaHJIE U
BBICTYIUICHUS U MPE3EHTAllUN CBOUX UAEH B3aUMOYBaXKEHUE B3aUMOIIOMOIIb

2 MecTo aucuuniuHbl (MoayJsi) B ctpykrype OIIOIT

Hucuumnnuna «TexHonorun VICKycTBEHHOTO UHTEIIEKTa» OTHOcUTcsS K bioky 1
Jucuunauael (MOIYIIH)

3. O0bem AuCHUNIMHBI (MOAYJIS)

O0bemM JUCHUIUIMHBI (MOAYJSl) B 3aYETHBIX E€IUWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMUYEeCKUX YacoB, BBIJCIICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydaromumucs (Mo BHAAM
y4eOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO paboTy, IPUBE/IEH B TabauIe 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

C Tpyno- O0BbeM KOHTaKTHOH paboTHI (Yac)
eMecTp | eMKOCTb
Popma Yacts (?I?I)I/(l) ) Bueaynu- Popvia
Haspanne OIIOII BO | o6yue- AynuropHas CPC [ arrec-
st i1 Kypc TOpHAas A
(300, (3.E) | Bcero 1
0300) nek. | mpak. | ma6. | ITA | KCP
Moo 208,05 000 | MOLE | 2 2 37 | 8|28 | 0| 1] 0|35 3
€IaKOMMYHHKAIIIH

4 CTpyKTypa U co/iepKaHue M CUMILIUHBI (MO1YJIs1)

4.1 Ctpykrypa nucuuniunsl (Moay.as) misi O®O

Temarnueckuil IaH, OTPAKAIOUIUI COJAEp)KAaHUE AMCLMILIMHBI (IEPEUEHb PA3AEIOB U
TeM), CTPYKTYPHUPOBAHHOE 110 BUJIaM yU4e€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IIJIaHOM, NpHUBeJieH B Tabmuie 3.1
Tabnuma 3.1 — Paznens! JUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU EeATeIbHOCTH U (hOpMBI
TeKymero KoHTpodis ainst OPO
| Ne | HasBanue TeMbl | | Kon-Bo yacoB, 0TBeIEHHOE Ha I Dopma I




Kon pe- TEKYyLIEero KOHTPOJIS

3ynbTara Jlex IIpakr JIa6 CPC
00yueHus
KoMmbroTepHbIe TeXHOIOTHN
KaK HHCTPYMEHT XpaHEeHHS,
1 | o6pabotku, aHanmm3a U Pa1 2 0 0 0
NPECTABIICHUS JaHHBIX 1
“HPOPMAIHH.
AHanu3 JaHHBIX, OOJIBIINE
o | ManmbIe, HanpaBneHus Data Pl 2 0 0 0

science, CHCTEMbI OM3HEC-

QHATHTHKH.

CucteMsl XpaHeHHs U

3 | Busyanmusamuu 1aHHBIX. P12 2 0 0 0

Poccuiickuii CErMEHT phIHKA.

IToAroToBKa TAHHBIX IS

aHaIIM3a U BU3YaJIM3alliH.

4 | HavanbHbIe HABBIKH. P13 0 4 0 0

TaGnu4HbIe TPOLIECCOPHL,

(bopMaThl XpaHEHHs JAHHBIX.

5 YucnoBble U HEYUCIIOBBIC P2 0 4 0 0
JTaHHbIE (BBIOOPKH, BEKTOPBI).

UncnoBsle XapaKTepPUCTUKI

6 PI3 0 2 0 0
BBIOOPOK.
7 | HeuncmoBble qaHHBIE. P13 0 2 0 0
MaccuBbl JaHHBIX
8 (matadpeiimsr). PJ2 0 2 0 0
9 Koppenﬂunonﬂvo- 0 4 0 0
perpecCHOHHBII aHAIU3.
10 | Meroxs! kiaccuduKanum. 0 4 0 0
11 Cucremsi kinacca low-code, Pl 2 6 0 0
no-code.
HToro no Tadamie 8 28 0 0

4.2 Conep:xaHue pa3aejioB U TeM JUCHUIVIMHBI (Moay.as) njass ODO

Tema I KomnvlomepHuvle mexnono2uu Kax UHCMpYyMeHm XpaneHus, o0pabomku, anaiusa u
npeocmasieHus OAHHbIX U UHDOpMayuu.

Coneprxanue Tembl: COBpeMEHHbIE HAlpPaBJIEHUS PA3BUTHUS KOMIBIOTEPHBIX TEXHOJIOTUH.
MeTto/ibl U cpelicTBa XpaHEHHs], 00pabOTKU, aHAJIM3a U IPEJICTABICHUS JaHHBIX U UH(QOpPMAaIIUH.

@®opMbl U METOABI IMPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: .

Busl camocTosTeNnbHON MOATOTOBKY CTY/IEHTOB IO TEME: .

Tema 2 Ananuz daunulx, Oonvuiue dannvle, Hanpaenienus Data science, cucmemul dusnec-
AHATTUMUKU.

Conepxxanne tembl: OCHOBHBIE METO/bI aHANIM3a JIaHHBIX, pa3Inuns HampaBieHui Data
science, UX MPaKTHYECKOE MPUMEHEHHE.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: .

Buael camoCcTOSTENBHOM MOATOTOBKH CTYJIEHTOB 110 TEME: .

Tema 3 Cucmemvl Xxpanenus u eusyanuzayuu 0aunvlx. Poccutickuii ceemenm pwinka.

Conepxxanne Tembl: Krmaccudukamuss cucteM XpaHCHHS W BU3YyalW3allH JTaHHBIX.
IIprMepbl TaKUX CUCTEM OT OTEYECTBEHHBIX IIPOU3BOIUTEIICH.

®opMbl ¥ METOABI TPOBEICHUS 3aHATHH MO TeMe, MPUMEHsEeMble 00pa30oBaTeIbHBIE
TEXHOJIOTHU: .

Bupl camoCcTOSTENbHOM MOJATOTOBKH CTYJIEHTOB IO TEME: .



Tema 4 Iloocomoexka Oanmbix 01 ananuza u eusyaruzayuu. Hauanohvlie HagviKu.
Tabnuynvle npoyeccopul, hopmamovl XpaHeHUusi OAHHbBIX.

Conepxanne Tembl: @opmupoBanue garadpeitmos B TabnmaaoM nporeccope (MS Excel |
Open Office Calc). @opmar xlIsx, csv, txt. [Touck ommOOK (YMCIOBBIC AaHHBIEC), KATETOPUHU
HA3BaHKI M0-Pa3HOMY, OOBEIMHEHHIE KATETOPHUH.

@®opMBI U METOABI MPOBEACHUS 3aHATUH MO TeMe, NMPUMEHsIEMble 00pa30BaTEIIbHBIC
TEXHOJIOTHH: .

Bupl caMoCTOSTENTbHOM TIOJTOTOBKY CTY/ICHTOB IO TEME: .

Tema 5 Yucnoswvie u Heyucnosvle OanHwvle (6b1OOPKU, BEKMOPDLL).

Copepxanne Tembl: J[MCKpeTHBIC, HENPEpPhIBHBIC JaHHbIC. B deM ornmune. CriocoObl
BU3YalIM3al[MH OTAENbHBIX ITOKa3aTeliel U 3aBUCUMOCTEH.

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

Buael camoCTOSTENBHOM MOJATOTOBKH CTYJIEHTOB 110 TEME: .

Tema 6 Hucnosvie xapakmepucmuku bl00POK.

Coneprxanue Tembl: CTaTUCTHYECKAs! OLICHKA YUCIIOBBIX JIAHHBIX.

@®opMbl ¥ METOABI TPOBEICHUS 3aHATUH MO TeMe, MPUMEHsAEeMble 00pa30BaTEIbHBIC
TEXHOJIOTHH: .

Buapl camoCcTOSTENBHOM MOJATOTOBKH CTYJIEHTOB IO TEME: .

Tema 7 Heuucnosvie oannvie.

Conepxanue TeMbl: OLIEHKA YaCTOT U pacIpe/ieIeHUs] BEPOSITHOCTEH.

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHITHHA 1O TeMe, MPUMEHSEMbIC O00pa30BaTEIbHBIC
TEXHOJIOTHH: .

Buael camoCTOSTENBHOM MOATOTOBKH CTYJIEHTOB IO TEME: .

Tema 8 Maccuevt dannvix (Oamagpetimol).

Copepxanne Tembl: OlleHKa KauecTBa JaHHBIX. DOPMHPOBAHUE «CPE3OBY.

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHITHHA TIO0 TeMe, MPUMEHSIEMbIC 00pa3oBaTEIbHBIC
TEXHOJIOTHH: .

Buapl camoCTOSTENbHOM MOJATOTOBKH CTYJIEHTOB IO TEME: .

Tema 9 Koppensayuonno-pecpecCuoHublil aHaIUs3.

Conepxxanne Tembl: JIMHEHbIE MOJENM, OLICHMBAHWE MOJENE, WHTepHpeTalus
pe3yNbTaToB, BU3yallu3allks, IPOrHO3.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: .

Bunbl camocTosTeNbHON MOATOTOBKU CTY/IEHTOB I10 TEME: .

Tema 10 Memoouwl knaccugpuxayuu.

Conepxanne Tembl: bailecoB knaccuduxatop, aepeBbs perieHuil. OLIEHKH KayecTBa
KJIaccu(uKalum, BU3yaln3ausl.

@®opMbl 1 METOJbI NPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: .

Byl caMoCTOATENBHON OATOTOBKU CTYIEHTOB I10 TEME: .

Tema 11 Cucmemwr xnacca low-code, no-code.
Conepxanne Tembl: IlpuMeHeHHe cucTeM Kiacca low-code, Nno-code i perneHus
NPaKTHYECKMX 3a/]a4 aHaIn3a ON3HEeC-IaHHbBIX.



@opMBI ¥ METOJBI TPOBEACHHS 3aHIATUN 1O TeMe, MpPUMEHSeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHUH: .
Buapl camoCTOSATENBHOM MOJATOTOBKH CTYJIEHTOB 110 TEME: .

5 Meroauyeckne YyKa3zaHus s OOYYAKOIIUXCH MO M3YYEHUI0 H Ppeau3auuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAIIUMCH M0 M3YYEHHUI0 [IMCUMIUIMHBI M IO
o0ecreYeHN 0 CAMOCTOSITEJILHOM PadoThI

MeToauyeckue peKOMeHAAMU 10 OPraHU3ANNH CAMOCTOATEIbHOH padoThl

B xozme u3yyeHHMS AMCUMIUIMHBI CTYAEHTBI JTOJKHBI IMOCEIIAaTh ayJWTOPHBIC 3aHSTUS
(Jlekuu, TMpaKTUYECKUE 3aHsATHs, KOHCyiabTamuu). Ocoboe MEeCTO B OBJIAJICHUU YaCThIO TEM
JAHHOW JMCUMILIMHBI OTBOAMUTCS CaMOCTOSITENIbHOM paboTe, MpU 3TOM BO BPEMs ayAUTOPHBIX
3aHITHI MOTYT OBITH PACCMOTPEHBI M IPOPAOOTAHBI HANOOJIEe BAKHBIC M TPYIHBIC BOMPOCHI 110
TOM WM HMHOM TeMe NWUCUUIUIMHBI, a TPUMEHEHHUE YK€ OCBOCHHBIE HABBHIKOB B CMEXKHBIX
TEXHOJIOTHSIX BBIHECEHBI HA CAMOCTOSTEIILHOE O0yUEHHE.

B cooTrBercTBUM ¢ y4eOHBIM IUIAHOM HAIpaBJICHUS MOJATOTOBKH MPOILECC H3YyUEHUS
JTUCLHUTIIMHBI TIPEIYyCMaTPUBAET MPOBEICHUE JICKIIUN, MPAKTUYECKUX 3aHATUN, KOHCYJIbTAIlUN, a
TaK)Ke CaMOCTOSITENIbHYIO padOTy CTY/IEHTOB.

Hwuxe nepeurciienbl mpeaHa3HaYeHHBIC JIJIS1 CAMOCTOATEIBHOTO U3YyYEHHUs CTYICHTAMH T€
BOIPOCHI, KOTOPBIE BO BPEeMsI IPOBEACHUS ayJAUTOPHBIX 3aHATUN H3y4alOTCs HEIOCTATOYHO HITU
M3y4eHUE KOTOPBIX HOCUT 0030pHBIN XapaKTep.

Ilepeuens U TeMATHKA CAMOCTOSATEILHBIX PA0OT CTYI€HTOB MO TUCIHUILINHE

1. Teopwus BeposiTHOCTEH
2. llpuknaaHasi CTaTUCTHKA

5.2 OcobenHocTn opranu3anuu OOy4YeHHUs] JJI JHI € OrPAHMYEHHBLIMH BO3MOMKHOCTAMM
310POBbSI 1 HHBAJINI0B

[Tpu HEOO6X0IMMOCTH OOYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbsI ¥ MHBAIMJIOB (I10 3as1BJICHUIO O0y4aIOUIerocs) MpeaocTaBisieTcs yueoHas
uHpOpMalKs B JOCTYNHBIX (pOpMax C yUeTOM UX UHAUBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTEH:

- JUIS JTUI] C HApYLIEHUSIMU 3pEHUS: B IeUaTHOH (popMe yBelInYeHHbIM HIPUPTOM; B (hopme
SJICKTPOHHOI'O JOKYMCHTA, UHIUWBUIYaAJIbHBIC KOHCYJIbTallun C IMPUBJICYCHHUEM
TU(IIOCYPIOTIEPEBOAUMKA; MHANBUAYAJIbHBIE 3aaHUs, KOHCYJIbTALUU U JP.

- JUIs1 JIUL C HApYLLIEHUSIMU CITyXa: B leyaTHOU opMme; B (hopMe 3JIEKTPOHHOIO IOKYMEHTA;
UH/IMBUYyaJIbHbIe KOHCYJIBTAllMM C IPHUBJICYEHUEM CYpAONEPEBOIUMKA; HHIUBUAYaJIbHbIC
3a/1aHUsA, KOHCYJIBTALMU U JIP.

- JUTs1 TUI] C HApYLIEHUSIMHU OTIOPHO-/IBUTAaTENILHOTO alllapaTa: B ieyaTHo# ¢popme; B hopme
SJICKTPOHHOI'O JOKYMCHTA; HHANBUAYAJIIBHBIC 3aJlaHN, KOHCYJIbTAalluu U JP.

6 ®oH OLEHOYHBIX CPEICTB JIfl MPOBEJIEHUS TEeKYLIEero KOHTPOJIsI U MPOMeXKYTOYHOM
arTecTalMU O0YYAKOIMXCH 10 IMCHUIJIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanusiMu PI'OC BO s arrectauuu oOydaroummxcst Ha
COOTBETCTBUE HX IE€PCOHAIBHBIX JOCTH)KEHUN IUIAHUPYEMBIM pe3yjbTaTaM OO0y4YeHHs IO
JUCLHUIUIMHE (MOAYIIO) CO37aHbl (POH/IBI OLIEHOUHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 33 JaHUS,



METOJMYECKHE MaTepuaibl, ONPEACIAIOINE MPOLEAYpPhl OLEHUBAHUSA 3HAHUM, YMEHUH U
HABBIKOB, a TAKXKE KPUTEPUH U TOKA3aTeNu, HEOOXOAMUMbIE JIsl OLIEHKH 3HaHUH, yMEHUN, HABBIKOB
U XapakTepu3ylolme JTanbl (HOPMUPOBAHHMS KOMIETEHIMA B MpoIecce OCBOCHUS
o0pa3oBaTeNbHOI MporpaMmsl, npeactasieHsl B [Ipunoxenun 1.

7 Y4eO6HO-MeTOAMUYECKOEe M HHPOPMALMOHHOE 0o0ecnieuyeHue TUCIHUILINHBI (MOYJIs1)

7.1 Ocnoenas numepamypa

1. Ananw3 naHHBIX | y4eOHUK JU1s By30B / o penakiueid B. C. MxurapsiHa. — Mocksa :
WznatenbctBo FOpaiit, 2025. — 448 ¢. — (Bricuiee oopazosanne). — ISBN 978-5-534-19964-2.
— Tekcr : onexktponHwnid // OOpa3zoBatenbHas maatdopma HOpait [caiit]. — URL:
https://urait.ru/bcode/560311 (mara obpamenus: 18.06.2025).

2. beccmepthbiii, 1. A. VckycCTBeHHBIH HWHTEUIEKT. BBeneHre B MHOTOAareHTHBIC

cucteMsl : yueOHMK ansi By3oB/ . A. beccmeprtnsiii. — Mocksa : UznatensctBo IOpaiir,
2025. — 148 c.— (Bwicmiee o6pazoBanme). — ISBN 978-5-534-20348-6. — Tekcr
uiekTpoHHBIH  //  OOpaszoBarenpHass  miatdpopma  FOpait  [caiit]. —  URL:

https://urait.ru/bcode/569279 (nara obpamenus: 18.06.2025).

3. Kpusomnanos, C. f., Maremaruka na Python : yue6nux / C. 5. KpuBonanos, M. b.
XpunynoBa. — Mocksa : KuoPyc, 2022. — 455 c¢. — ISBN 978-5-406-09765-6. — URL:
https://book.ru/book/943665 (nara obpamenus: 18.06.2025). — TekcT : 37€KTPOHHBIN.

7.2  Jlonoanumenvnasa tumepamypa

1. KosameBa, M. A., AHaim3 maHHbBIX : y4eOHOoe mocoOme / M. A. Kosanera, P. U.
bremupoBa. — MockBa : Pycaitnc, 2023. — 62 c. — ISBN 978-5-466-02238-4. — URL:
https://book.ru/book/947451 (nara obpamenus: 18.06.2025). — TekcT : 37€KTPOHHBIN.

2. ITlapummanesa, JI. C., MHoromepHsiii ananu3 nanHbix Ha Python : ywue6nuk / JI. C.
[Mapmmanesa, A. A. ITapmuanes. — Mocksa : KuoPyc, 2024. — 129 ¢. — ISBN 978-5-406-
12606-6. — URL: https://book.ru/book/951954 (mara oOpamenus: 18.06.2025). — Tekcr :
AIEKTPOHHBIN.

3. IIportomwsskonoB A.B., [TeuoB I1.A., CagosaukoB B.E. Anroputmsr Data Science u ux
npakTuueckas peanuzaius Ha Python : YueOnoe mocoOue [Dnextponnsiii pecypc] : Unadpa-
Nmxenepus , 2022 - 392 - Pexxum nocryna: https://znanium.com/catalog/document?id=417222

4. ConosbeB, B. 1., AHanu3 naHHBIX B 5KOHOMUKE: Teopus BEposSTHOCTEH, MPUKIaIHAs
CTaTUCTHKa, 00paboTka M aHanu3 JaHHbIX B Microsoft Excel. : yue6nuk / B. U. ConoBbeB. —
MockBa : KuoPyc, 2025. — 497 c¢. — ISBN 978-5-406-13693-5. — URL:
https://book.ru/book/955517 (nara obpammenus: 18.06.2025). — TekcT : 371€KTPOHHBIH.

7.3 Pecypcor ungpopmayuonno-menekommynukayuonnoi cemu ""Humepnem',
6KI04as npogeccuonanvuvlie 06a3bl OAHHBIX U UHPOPMAUUOHHO-CRPAGOUHDIE
cucmemul (npu HeodX00UMOCmMU):

1. O6pazoBarensHas miathpopma "FOPANT"

2. DnextpoHHas OwuOnmworeynas cuctema ZNANIUM.COM - Pexum jgoctyma:
https://znanium.com/

3. DnexTpoHHO-OMOMMoTeuHas cucrema "BOOK.ru"

4. Open Academic Journals Index (OAJI). [Ipodeccuonanbuas 6a3a maHHbBIX - Pexxum
noctyma: http://oaji.net/

5. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHyuHBIX
npodecCHOHANIBHBIX 00acTei) - Pexxum noctyna: https://www.prlib.ru/

6. HudopmaunonHo-crpaBounas cucrema "KoncymbranTt Ilmoc" - Pexum poctyna:
http://www.consultant.ru/



8 MarepuajbHo-TeXHHYECKOe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJsl)) W MNepevYeHb
MH(OPMANMOHHBIX TEXHOJIOTHI, MCMOJb3YeMbIX MPH OCYIIECTBJIEHUU 00Pa30BATEJIHLHOIO
npoiuecca no AMCUMILVInHe (MO1YJ/II0), BKJIIOYAsl MepevyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[0BaHI/IeZ

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

e Monutop obnaunsiii 23" LG23CAV42K/Mbis Geniu

e MynsTuMenuitaelii mpoextop Nel Casio XJ-V2

e O6maunsiii Mmonutop 23" LG CAV42K

e O6maunsiii Morutop LG Electronics yepHblii +K1aBUaTypa+Mbliiib

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

e [Ipoekrop Casio XJ-V1
e Ycr-Bo Oecr.muranust UPS-3000

IIporpamMmmHoe o0ecIieyeHue:

e Microsoft OfficeProffessionalPlus 2019 Russian
o Python
e Windows
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Hazpanue OIIOII BO, Koz dpopmynuposia komnerenn Kox n popmynupoBka HHIAKATOPA JOCTIDKCHHS
COKpAILCHHOE u KOMIIETCHIINH
42.04.05 «Memnaxkom | OIIK-6 : Criocoben oroupats u BHe | OIIK-6.3B : [IpuMeHseT nporpaMMHBIE HHCTPYM
MYHUKaLU) JPATH B IIPOLIECC MEAMATIPOU3BOJICT | SHTAJIBHBIE CPE/ICTBA JJISl PELICHUS! CTaHAapPTHBI
(M-MK) Ba COBPEMEHHBIE TEXHUYECKHE Cpe | X 3a/1au npoghecCHOHATIBHON AESTEIbHOCTH
JICTBA ¥ MH()OPMALTMOHHO-KOMMYHHU
KaI[HIOHHBIE TEXHOJIOTUH

KommeTeHniust cunraercsi chOpMUPOBAHHOW Ha JAHHOM 3TaIle B ClIy4ae, €CIIU MOIy4CHHbIC
pe3ynabTaThl OOYYeHHs [0 JUCHUIUIMHE OLICHEHBI IOJOXKHUTENBHO (JMana3oH KpPHTEPHEB
OLICHUBAHUSI PE3YJIbTaTOB O0YUCHHS «3a4TCHOY, «YIOBICTBOPUTEIBHOY, «XOPOIIOY, KOTITHIHOY).
B ciydae OTCYTCTBUSI IMOJIOXUTEIBHON OIIGHKH KOMIICTCHLMS HA JAHHOM JTalle CYUTACTCS
Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerennust OIIK-6 «Crioco6eH oTOMpaTh U BHEAPSTH B TIPOIIECC
MEAMANpPOU3BOICTBA COBPEMEHHBIE TEXHHUUECKHE CPECTBA U HH(DOPMALIMOHHO-
KOMMYHUKAITHOHHBIC TEXHOJIOTUM

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Pe3ynbraThl 00y4eHuUs 0 TUCIUILIMHE
Kox n popmymuposka unpukar | Ko | Tu Kpurepun orieHnBaHus pe3yabT
opa JOCTWXeHHs KoMmereHnuu | A [ I aToB 0Oy4YeHUs
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-6.3B : [IpumensieT mporpa Pl 3H | COBPEMEHHBIX HalpaBJEHUH pa | NOHMMaHUE pa3HUILIBI HANIpaBie
MMHbIE HHCTPYMEHTAJIbHBIE CPe | 4 aH | 3BUTHA KOMIBIOTEPHBIX TEXHON | HHH Pa3BUTHA KOMITBIOTEPHBIX
JICTBA JUISl PEIICHNs CTaHIapTH ne | ormi TEXHOJIOTHH
bIX 32/124 IPO(ECCHOHANBHOM J| v NPUMEHATH COBPEMEHHBIC HAIIP
eSTENbHOCTH P/l | Me | aBneHMS KOMIIBIOTEPHBIX TEXHO | TIOHMMaHWE OCHOBHBIX METOJIOB
1 HU | Jorwit it XpaHeHus, 00paboTK | pabOTHI C TaHHBIMH
e 1 ¥ TIPEJICTABICHUSI JTAHHBIX
CKOPOCTH ¥ TOYHOCTH BBITIOJTHE
Pl Ha | pabGotsi ¢ WHCTPYMEHTAMH aBTO | O onepanii 06pado
BBl | MaTH3MPOBAHHOW 00PaOOTKHU U
1 « HepopMaIH TKH JaHHBIX B CHIEIIMATU3UPOBA
HHOM 110

Tabnuiia 3amosHgeTcs B COOTBETCTBUU C pazzaenoMm 1 PaGodeil mporpaMmbl TUCHUIUIHHBI

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPEACTB

Tabmuua 3 — IlepedyeHpb OLIEHOYHBIX CPEJCTB MO TUCHMILIMHE (MOIYIIIO)

HammeHoBaHME OLIEHOYHOTO CPEICTBA U TP

encrasienne ero B POC

Kountponupyemsbie mianupyemele pe3 | Konrponupyemsbie Tembl [

YJIbTaThI o6yquI/m HUCIUIIIINHBI

IIpomexxyTouHas aT

Texymmii KOHTPOJIb
yit p TecTalys




Ounas popma o0ydeHHs
PI1 3HaHMe : COBpeMeHHBIX H | 1.2. AHanu3 naHHBIX, 60
anpaBJICHUI pa3BUTHS KO | bIIWE JaHHbBIE, HAIIPaBJICH Teer Teer
MIBIOTEpHBIX TeXHOJOTH | us Data science, cuctemsl
i OM3HEeC-aHATUTHKH.
P/1 YMeHue : IpUMEHATh COB
1.1. KomnbsroTepHsle TeXH
pEMEHHBIE HalpaBIICHHS
OJIOTUH KaK HHCTPYMEHT
KOMITBIOTEPHBIX TEXHOJIOT
. XpaHeHus1, 00padoTky, an | Tect Tect
Ui [UI1 XpaHeHus1, 0opado
ayu3a 1 MpeCTaBICHUS /I
TK{ ¥ TIPEJICTABICHUS JaH
AHHBIX ¥ HH(POPMAIIHH.
HBIX
P/l HagsIik : paGoTHI ¢ HHCTPY
MeHTaMu apromMatu3upoB | 1.11. Cucremsl kimacca lo | Ilpaktudgeckas pabo | IIpaktudeckas pabo
aHHO# 00paboTku uHpOp | w-code, no-code. Ta Ta
Malnuu
P2 3HaHue : OCHOBHBIX KOHII | 1.3. CHCTeMBI XpaHeHHS U
ernuii Data Science u 6u3 | Bu3yanusanun JaHHBIX. P
1 YU 1 Tect Tect
Hec-aHAINTHKA OCCHHCKHUH CETMEHT PHIHK
a.
PJI2 YMeHUe : aHaNIM3UPOBATh | | 8 Maccusbl naHHBIX (1 | [Ipaxtideckas paGo | IlpaxTudeckas pa6o
OoJpILIVEe JTAHHBIE atadpeitmel). Ta Ta
P2 HasrIk : ucronas30BaHus
1.5. UucnoBble U HEUUCIIO
nH(pOPMAIMOHHBIX TEXHO [TpakTrueckas pado | IIpakruueckas pabo
o BEIC JaHHEIC (BBIOOPKH, B
JIOTHH JUISl pEIICHNS TTPaK Ta Ta
EKTOPHI).
THUYECKHX 3a]a4.
PJI3 3nanue : popmaToB xpane | 1.4. [TomroroBka maHHBIX
HUSI JaHHBIX (XIsX, csv, tX | Ui aHayM3a U BU3yaiu3a
t) uun. Hauansueie HaBbiku. | [Ipaktuueckas pabo | IlpakTuueckas pabo
TabnuyHble porieccopsl, | Ta Ta
(dhopMaThl XpaHeHHS JaHH
BIX.
P13 YMeHHUE : IOArOTAaBIMBAT | | 7. Heuucnosbie AanHble | [IpakTndeckas paGo | Ilpaktudeckas pa6o
b JIaHHBIE JUUIS aHAJIM3a Ta Ta
P13 HaBbIk : ouncTky U npeod
pa3oBaHus naHHBIX B Ta0 | 1.6. Uncnossle xapakrepu | [Ipaxtnueckas pabo | Ilpaktuueckas pabo
JUYHBIX nporieccopax (Ex | cTuku BEIOOPOK. Ta Ta
cel, Calc)

4 Onucanue Npoueaypsl OCHUBAHUS

KadectBo cpopMUpOBAaHHOCTH KOMIIETCHIIMM Ha JaHHOM JTale OIEHUBACTCS TI0

pe3ynbTaTaM TeKYIIUX U MPOMEXKYTOUHBIX aTTeCTAllMi MPU MOMOIIN KOJMYECTBEHHOM OICHKH,
BBIpOKEHHOU B Oaymax. MakcuMmanbpHas cymma 0ayuioB o aucuuruimae (Moaynio) paBaa 100

Oasuiam.

KauecTBo c(hopMUPOBAaHHOCTH KOMIIETEHIIMI Ha TAHHOM STare OIEHUBAETCS 10 pe3yIbTaTaM
TEKYIIUX ¥ MPOMEXYTOYHBIX aTTECTAIIUN TTPH TIOMOIIN KOJTHYECTBEHHOU OIEHKH, BBIPAKEHHOM
B Oarmax. MakcumalibHas cymMma OaiioB Mo AucHUILTHHE (MOoayIto) paBHa 100 Gammam.

OHBHO‘IHOC CpE€ACTBO

Brp yuebroit pesemrocty IIpaktudeckas pabora | Tecr Hroro
Jlexuns 10 10
[IpoMexKyTOUHAs ATTECTALUS 30 30
IIpakTudeckue 3aHsATHS 60 60
CamocrosiTensHas pabora

Htoro 60 40 100




Cymma 0amioB, HaOpaHHBIX CTYIEHTOM I10 BCEM BUAAM y4e€OHOM NESTEIILHOCTH B paMKax
JTUCIUIINHBL, TEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHUIICH.

CymmMma Gano
B
Or1eHKa 110 POMEK
YTOUYHOM arTecTany | XapakTepHCcTHKa KauecTBa COPMHPOBAHHOCTH KOMIIETCHITHH
10 TUCLIU | u
IIJINHE
CTyneHT 1eMOHCTpUpPYeT chOPMHUPOBAHHOCTb AUCHMILIMHAPHBIX KOMIICTEHIHI, 00H
«3AUTCHOY / apy’KMBaeT BCECTOPOHHEE, CUCTEMAaTH4ECKOE U ITyOOKOe 3HaHHE YUeOHOro MaTepua
o1 91 10 100 J1a, YCBOWJI OCHOBHYIO JINTEPATYPY 1 3HAKOM C JIOTIOJIHUTEIIbHOM JINTEPaTypOid, peko
MEHIOBaHHOH IPOTPaMMOi, yMeeT CBOOOIHO BBIIOJIHATE IIPAKTHIECKHE 3a0aHMs, TIp
«OTIHYIHO» €lyCMOTPEHHEIE IPOTPaMMOH, CBOOOIHO OIIepUpyeT MPHOOPETEHHBIMH 3HAHUAMH, Y
MEHUSIMH, IPIMEHSIET MX B CHTYallUsIX MTOBBIIICHHON CI0KHOCTH.
«3a4TCHOY / CTyneHT NeMOHCTpUPYET CHOPMHUPOBAHHOCTH JUCIUIUTMHAPHBIX KOMITETEHIUH: OCH
ot 76 110 90 OBHbIE 3HAHUs, YMEHHS OCBOCHBI, HO JIOIYCKAlOTCSl HE3HAYUTENbHBIC 01511/1610/1, HEToY
HOCTH, 3aTPYIHEHNUS IPH aHAJIUTHYECKUX OIEPALUX, IIEPCHOCE 3HAHUH U YMEHUH H
«Xopomo» a HOBbIE, HECTaH/IapTHbIEC CUTYAIIUH.
«3a4TeHO» / CTyneHT IeMOHCTpUpPYeT chOPMUPOBAHHOCTD AUCHMIUIMHAPHBIX KOMIIETECHLHI: B X0
Jie KOHTPOJIBHBIX MEPOTIPUATHH JIOMYCKAIOTCS 3HAYUTENIbHBIC OLINOKH, TPOSIBISICTCS
ot 61 no 75 OTCYTCTBHE OT/IEJIbHBIX 3HAHUM, YMEHUH, HABBIKOB 110 HEKOTOPBHIM AUCHUILUIMHAPHBI
«YHOBJICTBOPH. | KOMIICTCHIIUSM, CTYJICHT HCIIBITHIBACT 3HAYUTENIBHBIC 3aTPYJHCHUS IIPH OTICPHPOB
TCJIBHO» AQHWMU 3HAHUSMU ¥ YMEHUSIMU NIPU UX IEPEHOCE Ha HOBBIE CUTYaIUH.
«He 3a4TeHO» /
ot 41 10 60 V crynenra He cqo(ipanOBavHLI JMCLUIUTMHAPHBIC KOMITCTCHIMH, TIPOSIBIIAETCS HE0C
«HEYIOBJIETBO | TAaTOMHOCTb 3HAHMH, yMEHHH, HABBIKOB.
PUTCIILHO)
«He 3a4TeHO» /
o1 0 10 40 JucuunirHapHble KOMITETEHINI He cq)opMHPOBaHm. [MposiBisieTcs MONHOE WK TTPaK
«HEYIOBJIETBO | THYECKH MOIHOE OTCYTCTBUE 3HAHUMH, YMEHUH, HABBIKOB.
PUTEIILHO

CYMMa 6aJ'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHaM y‘IC6HOI>i ACATCIIbHOCTU B paMKax
JAUCHUIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHHU C TaﬁHHHeﬁ.

CymmMa Gano
s Or1ieHKa 110 TPOMEX
YTOYHOM aTTeCcTaIy XapakTepucTrka KadecTBa cQOpMHUPOBAHHOCTH KOMIIETEHIINU
MO TUCIUILIA "
HE
CTyneHT NeMOHCTpHUPYET CPOPMUPOBAHHOCTD AUCHUILTHHAPHBIX KOMITETEHIHI, 00Ha
PY)XKHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOe U TITy0oKOe 3HaHHe yueOHOTo MaTepHana
o191 10 100 «3a4TEeHOY / , YCBOWJI OCHOBHYIO JINTEPATYPY M 3HAKOM C JIOTIOJHUTENBHOH JIUTEPATYPOid, pEKOME
«OTJINYHOY H/IOBaHHOU IPOTPaMMOii, yMeeT CBOOOIHO BBIMOJIHATE NPAKTHYECKHE 3aJaHusl, P
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONIEPHPYET NPHOOPETEHHBIMH 3HAHUSAMH, YME
HUSIMH, IPUMEHSIET X B CUTYALUSIX OBBIIICHHON CII0KHOCTH.
CTyIeHT NeMOHCTpUpPYET CPOPMUPOBAHHOCTD AUCIUIUTMHAPHBIX KOMITETEHIUI: OCHO
ot 76 110 90 «3a4TeHO» / BHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JIOIYCKAIOTCS HE3HAUUTEIbHbBIC OMNOKH, HETOUH
«XOPOIIO)» OCTH, 3aTpyJHEHHS IPH aHATTUTHIECKUX OTepanusiX, IepeHoce 3HaHUH U YMEHUI Ha H
OBBI€, HECTAH/IAPTHBIE CUTYAIHH.
CryzieHT AeMOHCTPHpYeT CPOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETEHIIHUI: B X0
«3a4TeHo» / JIe KOHTPOJIBHBIX MEPOTIPHATHI JOMYCKAIOTCS 3HAYNTENbHBIE OIIUOKH, TPOSIBIAETCS O
ot 61 mo 75 «YIOBJICTBOPUTENb | TCYTCTBHE OTACIBHBIX 3HAHWH, yMEHHH, HABBIKOB 10 HEKOTOPBIM JUCIUILTHHAPHBIM K
HO» OMITETEHIIMSIM, CTY/ICHT HCIBITHIBACT 3HAYUTEIHBIC 3aTPYIHEHHS TIPH ONIEPUPOBAHU
Y 3HAaHUSMH ¥ YMEHUSIMH TIPH UX TIEPECHOCE Ha HOBBIE CHTYAITHH.
«HE 3a4TEHOY / VY cryneHra He COPMUPOBAHBI JUCIUILTHHAPHBIE KOMIETECHIINH, TPOSBISIETCS HEOC
ot 41 10 60 «HEYJIOBJIETBOPUTE Y OpMHpOB P > 1P
TaTOYHOCTh 3HAHWI, YMEHHUI, HABBIKOB.
JIBHO»
«HE 3aUTCHO» /
JycouriHapHbIe KOMIIETEHIINU He COPMUPOBAHEL. [IpOsBIseTCS MOTHOE HIIH MPaK
ot 0 110 40 «HEYOBJIETBOPUTE . o
IEHOY THYCCKH ITOJTHOC OTCyTCTBI/Ie 3HaHUH, yMeHHI/I, HaBBIKOB.




S IlpuMepHbIE OLIECHOYHBIE CPeACTBA

5.1 Ilpumepsl 3agaHu 1)1 BBINOJHEHNs MPAKTHYECKUX padoT

3aoanue 1: Hanucanue mporpaMMHOTO KO/a, TO3BOJISIONIETO MOATOTOBUTH JaHHBIE [T
aHanmM3a W BU3yanu3anuu (paboTa C MPOIMyCKaMH, IMPHUBEICHHE TaHHBIX K CTaHAAPTHOMY
TaOTMYHOMY BUY U T.1.)

3aoanue 2: HanucaHue nNporpaMMHOIO KO0Ja, ITO3BOJISIOIIETO MOCTPOUTH IPABHIIbHBIE
JUarpaMMbl pacrpeeNieHus A KaXJa0ro TUIa TaHHBIX, 00bSICHEHNE OTYYEHHBIX PE3yJbTaToB.

3aoanue 3: Hanucanue nporpaMMHOrO KoOJAa JUIsl TMPOBEICHUS OMUCATEIHHOU
CTaTHCTUKH JTAHHBIX, BU3yaJn3alus U 0O0bsICHEHHE MOyYEHHBIX PE3yIbTaTOB.

3aoanue 4: Hanucanue mporpaMMHOIO KOAAa Uil IPOBEAEHUS PaCIIMPEHHOTO
YaCTOTHOTO aHalM3a, aHalih3a B3aUMOCBS3eH MEXIY KaTeropualbHbIMU MEPEMEHHBIMU,
BU3yaJIU3aIUsl U 00BSICHEHUE MOJTyYCHHBIX PE3YJIbTaTOB.

3aoanue 5: Hanucanue nporpaMMHOTO K0/, TO3BOJISIOIIETO CO3AaBaTh NaTadpeiimMbl 1
Cpe3bl, MPOBOJAUTH 0a30BbIe omepauuu Haj natadppeiMaMu C UCHOJIb30BAaHUEM CTaHAAPTHBIX
METO0B OOBETMHEHNUS JaHHBIX, TPOBOJIUTH OIICHKY KaueCTBa IaHHBIX.

3aodanue 6: 3arpy3ka JaHHBIX C TOMOIIBIO CHCTEM Kiacca low-code u no-code,
IPOBE/ICHUE MTOATOTOBKH JaHHBIX, X MPEIBAPUTEILHOTO aHaN3a U Busyanu3anun. OObsicHeHne
MOJTy4YEHHBIX PE3yIbTaTOB.

Kpamkue memoouueckue ykasanus

[Tocne BBIMOTHEHHS KaX10H MPaKTUYECKON pabOThl CTYACHT JOJIKEH MPEACTaBUTh OTYET
0 €€ BBINIOJTHEHUH, a TAK)KEe OTBETUTH HA COIYTCTBYIOIINE BOIIPOCHI IO TEME.

Llkana oyenxu

ba
Ne | mn | Omnumcanue
bl
10 | CTyaeHT NeMOHCTPUPYET YMCHHUS HA UTOTOBOM YPOBHE: YMEET CBOOOTHO BBITIOHATH MMPAKTHUCCKHE 3aIaHHs, TP

5 | -1 [ mycmoTpenHsie mporpamMmoii, CBOOOIHO ONIEPUPYET MPHUOOPETEHHBIMU YMCHUSAMH, TIPUMEHSIET UX B CUTYaIlUAX 10
1 BBIIIEHHOM CJIO)KHOCTH.
8 CTyAeHT IeMOHCTPUPYET YMEHHS Ha CPEIHEM YPOBHE: OCBOMII OCHOBHBIE YMEHHUS, HO TOMYCKAIOTCS HE3HAYHUTEIb
4 9 HBIE OLIMOKY, HETOYHOCTH, 3aTPY/JHEHHUS IPU aHATUTHICCKUX OMEpPAIUsIX, IEPEeHOCe YMCHUI Ha HOBbIE, HECTAHA

PTHBIE CHUTYaIIHH.
CTyZAeHT IeMOHCTPHPYET YMEHHMS ¥ HABBIKK Ha 6a30BOM ypOBHE: B X0JI¢ KOHTPOJIBHBIX MEPONPHUITHI JTOMYCKaIOT

3 6— | cs1 3HaUMTENBHBIC OITUOKHU, MPOSBIAETCS OTCYTCTBUE OTJACIBHBIX YMCHHUH, HABBIKOB MO AUCIUIUIMHAPHON KOMIIETE
7 HITMH, UCTIBITHIBAIOTCS 3HAYMTENbHBIC 3aTPYAHCHHUS TIPU OTICPUPOBAHUH YMCHUSMH U MPH UX TMEPEHOCE Ha HOBBIC
CUTYyaIIUH.
5 3— | CryaeHT AeMOHCTPHpYET YMEHHS U HAaBBIKHA Ha YPOBHE HIDKE 0A30BOTO: MPOSIBISIETCS HEAOCTATOYHOCTh YMEHHH 1
5 HAaBBIKOB.
0- .
1 2 CTyZEeHTOM MPOSIBISIETCS TIOJHOE WIIH TPAKTHYECKHU MTOJTHOE OTCYTCTBHE YMEHHI M HABBIKOB.

5.2 KoHTpOJIbHBIH TeCT

Tect 1: IlpoaBUHYTBIEe METObI AHAIN3A JAHHBIX H MAIIMHHOIO 00y4eHusl

1. Kakoil MeTo HCIIONIB3yeTCs A1 MHTEPIIPETalliK pe3yIbTaToB paboThl cI0XKHBIX ML-
mMojenei?
a) LIME
b) PCA
¢) K-means
d) ARIMA
2. Yro Takoe "nudepeHuanbHas IpUBaTHOCTE" B KOHTEKCTE aHaIM3a JaHHbBIX?
a) Mero/ 3a1uThl EPCOHANBHBIX JaHHBIX
b) Anroput™ Kiactepuzanuu
c¢) TexHuKa yBeTUUEHUS JaHHBIX
d) Meron Bu3yanu3anuu



3. Kakoii anropuTm HCIoNb3yeTcs A TeHepaIli HOBBIX JaHHBIX, TOX0XKHUX HA
00ydJaronryro BEIOOPKY?
a) GAN (Generative Adversarial Networks)
b) SVM
¢) Random Forest
d) KNN
4. Yto u3mepsieT MeTpuKa "TOYHOCTH B top-K'"?
a) TouHocTh cpenu nepBbIX k pexoMeHanuit
b) [TonHOTY NpeacKa3zaHmii
¢) CpeqHIo0 TOYHOCTD
d) Bpewmst BeImonHEeHHS 3ampoca
5. Kakoit meTon ucnonb3yercs ajist 00pabOTKH ecTeCTBEHHOTO si3bika (NLP)?
a) Word2Vec
b) K-means
c) Linear Regression
d) Decision Trees
6. Yro takoe "mMHOropykuit 6anmut" (multi-armed bandit) B KoHTEeKCTe aHaNM3a JaHHBIX ?
a) AITOpPUTM JIsl TECTUPOBAHUS THIIOTE3
b) Meron kacTepusanuu
¢) TexHuka Bu3yalu3auu
d) Crioco0 xpaHeHUs TaHHBIX
7. Kaxkoiil Tun HEHPOHHBIX ceTel UCTIONB3YeTCs ISl 00pabOTKH MOCIeI0BaTeIbHOCTEH?
a) RNN (Recurrent Neural Networks)
b) CNN
c) GAN
d) Autoencoders
8. Uro Takoe "obyuenue ¢ nmonkperieHneM" (reinforcement learning)?
a) OOyueHue uepe3 B3aUMOJACHCTBHE CO Cpeoit
b) O0yueHue Ha pa3MEUYCHHBIX JTaHHBIX
¢) O6yueHue 0e3 yuutens
d) Merton knactepuszanuu
9. Kakoii anropuT™ UCMONB3YyeTCs IS YMEHBIIECHHUS pa3MEPHOCTH B HEIMHEWHBIX CITydasx?
a) t-SNE
b) PCA
c) LDA
d) SvD
10. Yro Takoe "pynkmus motepb Xprobdepa" (Huber loss)?
a) KomOounaus MSE u MAE
b) Merton knactepu3anuu
¢) TexHuka BU3yalIu3auu
d) AnropuT™M peKoMeHIaun

Tect 2: KomnbloTepHble TeXHOJIOTHM KAaK HMHCTPYMEHT XpaHeHHs, 00padoTkw,
aHAJIM3a U NPeACTABJIEHHA JTAHHBIX

1. Kakoii Tun 6a3bl JaHHBIX onTUMaleH i XxpaHeHus JSON-10KkyMeHTOB?
a) Pensimuonnas
b) JIoKkyMEeHTOOPHEHTUPOBAHHAS
c¢) I'padosas
d) Kirou-3nauenue
2. Kakoit s3Ik ncnonb3yercs Uit padbotsl ¢ Apache Spark?
a) SQL



10.

b) Python (PySpark)
c) HTML
d) CSS

Kakoii hopmar gaHHbIX 0OecreurBaeT cXemy JJis CTPYKTYPUPOBAHHOTO XpaHEHUS?

a) CSV

b) JSON

c) Parquet

d) TXT

Kakas Texnonorus HCIOJIB3YCTCA IJIA 6BICTpOFO IIOHUCKa I10 6OJIBH_II/IM I[aHHbIM?
a) Elasticsearch

b) Microsoft Excel

c¢) Adobe Acrobat

d) WinZip

Kaxoit uactpyment HE oTHOCHTCS K cucTemaM yrpaBiieHus 6a3aMu JaHHBIX ?
a) MySQL

b) MongoDB

c) PostgreSQL

d) Microsoft PowerPoint

Kaxoit mpoToKoJI UCTIOIB3YEeTCs IS Iepeadll MOTOKOBBIX JaHHBIX ?

a) HTTP

b) FTP

c) MQTT

d) SMTP

Kaxkas TeXHOJIOTHS ITO3BOJISIET BBIIOIHIATH SQL-BaHpOCLI K OOJIBIIIUM ,Z[aHHBIM?
a) Apache Hive

b) Microsoft Word

c¢) Adobe Photoshop

d) WinRAR

Kakoii (hopMar gJaHHBIX UCHIOJB3YETCS M1 XpaHCHHSI TpadOBBIX CTPYKTYp?
a) CSV

b) XML

c) RDF

d) JSON

Kakoli HHCTpYMEHT HUCIIOJIB3YETCs AJIsl OPKECTpALlMi KOHTEHHEPOB?

a) Docker Compose

b) Microsoft Excel

c) Adobe Illustrator

d) WinZip

Kaxkas Texnomnorus HCIOJIB3YCTCA AJId XpaHCHHA BPEMCHHBIX pf[I[OB?

a) Redis

b) InfluxDB

c) MySQL

d) PostgreSQL

Tect 3: Poccniicknii CerMeHT PbIHKA M BU3YaIN3als JaHHBIX

Kakoii poccuiickuii mpoaykT siBisiercst ananorom Tableau?
a) Datalens

b) Annexc.Merpuka

¢) 1C:Ananutuka

d) Tunskodd Business



2. Kakas poccuiickas KoMIaHus pa3padbaTeiBaeT MIATGOPMY ISl KOMIBIOTEPHOTO 3peHUs?
a) VisionLabs
b) Sunekc
c) CoepTex
d) Bce BrllenepevncieHHble
3. Kakoit poccuiickuii HHCTpYMEHT UCITOJIB3YETCs JIJIs aHaIu3a JIOTOB?
a) ClickHouse
b) ELK Stack
c¢) Grafana
d) Zabbix
4. Kakoit poccuiickuii cepuc npenocrannseT API mis 06paboTKH €CTEeCTBEHHOTO SI3bIKa?
a) Snnexc.Obmako
b) Coep Al
¢) Mail.ru Cloud
d) Bce BrllenepedncieHHble
5. Kakoii Tvn Bu3yanu3anuu Jiydiie BCero MoAXOAUT AJi OTOOpaXeHHs] KOppensuu?
a) Jluneinsiit rpadux
b) Kpyrosas auarpamma
¢) Juarpamma paccesiHus
d) 'ucrorpamma
6. Kakoii poccuiickuii MPOAYKT MCIIONB3YETCs ISl XPAHEHUS! BPEMEHHBIX PSIIOB?
a) VictoriaMetrics
b) InfluxDB
c) TimescaleDB
d) Prometheus
7. Kaxkoilt ”HCTpYMEHT MO3BOJSET CO3/1aBaTh HHTEPAKTUBHbBIE BeO-aaoopp1?
a) Plotly Dash
b) Matplotlib
c) Seaborn
d) Pandas
8. Kaxoii poccuiickuii cepuc npegocrasiser oonauasie GPU s ML?
a) SAnnexc.O6mako
b) Selectel
¢) Mail.ru Cloud
d) Bce BbleniepeuncieHHbIe
9. Kakoit MeTo1 BU3yaau3aliy JIydlle BCero MoAX0IUT JUIsl HepapXUUeCKUX JaHHbBIX?
a) Jlennporpamma
b) ['ncrorpamma
c) Box plot
d) JIuneitnslii rpaguk
10. Kakoii poccuiickuii mpoayKT siBisieTcst ananorom Power BI?
a) DatalLens
b) Annexkc.Metpuka
¢) 1C:Ananutuxa
d) Tunskodd Analytics

Tect 4: Ananu3 1aHHBIX, 00JIbIIMeE IaHHBIE, HanpaBJjeHus Data Science, cucrembl
OM3HeC-aHAJIUTHKH

1. Kakoii u3 nepeuncieHubix 3tanoB HE BXoauT B cTanaapTHBIN MPOIIECC aHan3a TaHHBIX
(CRISP-DM)?



a) [lTounmanue OM3Hec-3a1aun
b) C60p maHHBIX
¢) YaneHue BceX UCXOHBIX JaHHBIX
d) I[TocTtpoenne moaenei
Kakas u3 xapakrepuctuk HE otHocuTcs k "3V" 6onbpuiux naHnHbIX?
a) Volume (06bem)
b) Velocity (ckopocts)
¢) Variety (pa3Hoobpasue)
d) Validity (BanumHOCTB)
Kaxkoe nanpasienne Data Science 3aHnMaeTcs MpOrHO3UPOBAHUEM YHCIOBBIX 3HAUCHUNA?
a) Kimaccuduxamms
b) Knactepuzanus
c¢) Perpeccronnslii anaius
d) AccorratuBHbIC TTpaBUIa
Kakoii unctpyment HE siBnsercst cucremoit Ouznec-ananutuku (BI)?
a) Power BI
b) Tableau
c) Qlik Sense
d) Apache Kafka
Kakoii anroputM MalmvHHOTO O0y4YeHHsSI OTHOCUTCS K 00y4eHUI0 0e3 yuuTens?
a) Jluneitnas perpeccus
b) Meron k-Onmmxkaidimux cocenei
¢) Metox k-cpennux
d) HepeBo pemeHuit
Kakas TexHoI0rust uCoJb3yeTcst UIsl IOTOKOBOWH 00paOOTKHU JaHHBIX ?
a) Apache Hadoop
b) Apache Spark
c¢) Apache Kafka
d) Microsoft Excel
UYro o3nauaet TepmuH "ETL" B KOHTEKcTE aHANM3a JaHHBIX?
a) Extract, Transform, Load
b) Encrypt, Transfer, Lock
c) Evaluate, Test, Learn
d) Export, Tag, Label
Kakoii moka3arenb UCIIONIb3yeTCs /IS OLIEHKH KauecTBa KilacCuPUKauu?
a) Kosdpdumment gerepmunarmu (R?)
b) CpennexBanpatuunas omudka (MSE)
¢) Marpuiia omm60ok
d) ducnepcus
Kakoii s13pIk mporpaMMHpOBaHUs yallle Bcero ucnoin3yercs B Data Science?
a) Java
b) Python
c) C++
d) PHP
. Kakoit MmeTo1 ucronb3yercs 11 CHUKEHUS pa3MEPHOCTH JTAHHBIX ?
a) JIuneitnas perpeccus
b) Meton rnaBubix komnoHeHT (PCA)
¢) JepeBo pemiennii
d) Jloructuueckas perpeccus

Tecr S: bosbiue JaHHBIE M CHCTEMbI XpPaHEHHU S



1. Kakoii mpuHITUII JSKHUT B OCHOBE TEXHOJOTHH OJIOKYCIHH?
a) Perummkanus manHbIX
b) JleueHTpann3oBaHHOE XpaHEHUE
¢) Pactipenenennsiii peectp
d) Bce BrlenepevyrcieHHOe
2. Uro Takoe "data lake"?
a) XpaHWIHIIE HECTPYKTYPHPOBAHHBIX JTAHHBIX
b) Pemsiiimonnas 6a3a 1aHHBIX
¢) Cucrema BU3yanu3aluu
d) Uactpyment ETL
3. Kakoii ”HCTpYMEHT UCTIONB3yeTCsl U TOTOKOBOM 00paOOTKHU TaHHBIX B PEATHBHOM
BpeMeHu?
a) Apache Flink
b) Apache Hadoop
c) Apache Hive
d) Apache Spark
4. Yo Takoe "sharding" B 6a3ax qaHHBIX?
a) ['opu3oHTaNIBHOE pa3iesieHre JaHHBIX
b) BepTukansHoe pazaeneHne JaHHbIX
¢) Cxxarue JaHHbBIX
d) Iudposanue qaHHBIX
5. Kakoti T 6a3bl JaHHBIX ONTUMAJICH JIJISl XPaHEHHSI BDEMEHHBIX PsIIOB?
a) InfluxDB
b) MongoDB
c) PostgreSQL
d) Redis
6. UYro Takoe "CAP-Teopema"?
a) TeopeMa 0 COIIACOBAHHOCTH, IOCTYITHOCTH M YCTOMYUBOCTH K Pa3JICIICHUIO
b) Teopema 0 CKOpOCTH 0OPaOOTKH TAHHBIX
¢) TeopeMa o0 6€30MaCHOCTH JTaHHBIX
d) Teopema o macmTabupyemMocTi
7. Kaxkoii popmaT naHHBIX 00eCTIeUnBaET CXEMY ISl CTPYKTYPHUPOBAHHOTO XpaHEHUS?
a) CSV
b) JSON
c) Parquet
d) XML
8. Uro Takoe "lambda-apxurekrypa"?
a) [Togxox k 06paboTke OONMBIIMX AAHHBIX, COUETArOIIMiA batch u stream processing
b) ApXUTeKTypa MUKPOCEPBHUCOB
¢) Mopens rimy6okoro ooy4ueHus
d) Crioco0 xpaHeHusI TaHHBIX
9. Kakoit uHCTpyMeHT ucnonb3yercs s ynpasienus workflow B data pipeline?
a) Apache Airflow
b) Apache Kafka
c) Apache Spark
d) Apache Hadoop

10. Yro TaKoe "polyglot persistence"?
a) Ucnonp3oBanne pa3HBIX CYBJ JUTS pa3HBIX THUIIOB JTAHHBIX
b) XpaHeHue JTAHHBIX B OJTHOM ¢dopmare
c) Merton CKATHUS JTAHHBIX

d) Crioco0 pernnukanuy JaHHBIX



10.

Tect 6: CucTeMbl XpaHeHHs1 M BU3YaJIU3alMu JaHHbIX. Poccuiicknii cerMeHT pbIHKa

Kakoii poccuiickuii ananor Power Bl npeanaraer o6maunsie pemeHus?

a) Slunexc.Metpuka

b) DataLens

¢) 1C: Ananutuka

d) Tunbkod¢ Insights

Kakas poccuiickas CYB/] pazpaboTtana a1 aHaTUTHYECKHUX 3aIPOCOB?

a) Tarantool

b) ClickHouse

c) Postgres Pro

d) Annexc.baza

Kaxoit poccuiickuii cepBHC MPeOCTABISIET HHCTPYMEHTHI JIJIsl T€OAHATTUTUKH?
a) AAnnexc.Kapter API

b) Google Maps API

c) 2GIS API

d) OpenStreetMap

Kakas poccuiickas mnatdopMma crielanau3upyercs Ha 00padoTKe MOTOKOBBIX TaHHBIX ?
a) Apache Kafka

b) Annekc.lloroku

c¢) Coep.AHanuTika

d) Mail.ru Cloud

Kakoli uncTpyMeHT BU3yanu3auuu paspadoran B Poccun?

a) Tableau

b) Qlik Sense

c) DatalLens

d) Power BI

Kakas poccuiickast komrnanus pa3pa0aThIBaeT pelieHus A1 KOMIBIOTEPHOTO 3peHUs?
a) Slunekc

b) CoepTex

¢) Mail.ru Group

d) Bce nepeuricieHHbIe

Kakoii (hopmar Bu3yanusamuu Jydiie BCEro MoAXOANUT AJIsl CPABHEHUSI 10JIei?
a) JIuneinsblit rpadux

b) Kpyrosas auarpamma

¢) 'mcrorpamma

d) duarpamma paccesHus

Kakoli poccuiicknii cepsuc npenocrasisgeT AP 1is ananuza TekcTos?

a) AAnnexc.SpeechKit

b) CatBoost

c¢) CloudPayments

d) Tinkoff API

Kakas poccuiickas minatdopma npenocrasisier oonaunsie GPU mst ML?

a) SAnnexc.O6mako

b) Selectel

¢) Mail.ru Cloud Solutions

d) Bce nepeunciennsie

Kakoii uactpyment HE siBnsieTcst poccuiickiuM MpoIyKTOM JUIst paOOThI ¢ JAHHBIMU?
a) ClickHouse

b) Tarantool

c¢) Oracle Database

d) DatalLens



Kpamkue memoouuecxue ykazanus

[Tocne mpox ok ACHUS TEOPETHIECKOM YaCTH, CTYICHTHI JIOJDKHBI 3aKPETUTh MaTepHa IPH
MOMOIIIA KOHTPOJIBHOTO TECTA.

LlIxana oyenku

OrneHka Bansr 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: MpoaBuHYTbIe MeTOAbI aHa/In3a AaHHbIX U MalWMHHOro obyueHus

1.

Kakon meToz ncnonb3yertcs Ana MHTepNpeTaLmmn pesyabTaToB PaboTbl CIOXKHbIX
ML-moaenen?

a) LIME

b) PCA

¢) K-means

d) ARIMA

MpaBuabHbIK OoTBeT: a) LIME

Yto Takoe "anddepeHumanbHaa NPMBaTHOCTL" B KOHTEKCTE aHaiM3a JaHHbIX?
a) MeTog, 3awmTbl NepcoHabHbIX aHHbIX

b) Anroputm Knactepusaumnm

) TexHunka yBeNnUyeHns AaHHbIX

d) MeTtog Busyannsaymm

MpaBuabHbIN OTBeT: a) MeToA, 3aLmnTbl NEePCOHabHbIX AaHHbIX
Kakown anropnt™ ncnonb3yertcs ANA reHepaLmm HOBbIX JaHHbIX, MOXOXMX Ha
obyuaroLuyto BbI6OpKy?

a) GAN (Generative Adversarial Networks)

b) SVM

¢) Random Forest

d) KNN

MpaBunbHbIl otBeT: a) GAN (Generative Adversarial Networks)

Yto namepsert meTpuka "TOUYHOCTb B top-k"?

a) TouHOCTb cpean nepBbix k pekomeHaau K

b) MonHoTy NpeackazaHnin

¢) CpeaHo TOYHOCTb

d) Bpems BbIMo/sHEHWSA 3anpoca

MpaBunbHbIN OTBeT: a) TOUHOCTbL cpean nepBbix k pekomeHgaumin
Kakown meToz ncnonbyetcs ana o6paboTtkm ectecTBeHHOro sdbika (NLP)?
a) Word2Vec

b) K-means

¢) Linear Regression

d) Decision Trees

MpaBuabHbIK oTBeT: a) Word2Vec



6. Yrto Takoe "MHoropykumn 6aHamt" (multi-armed bandit) B koHTekcTe aHanm3a
AaHHbIX?
a) AnropuTm A8 TeCTMpOBaHUA rmnoTes
b) MeToa knactepmsaymm
¢) TexHuka BM3yanmsaymm
d) Cnocob xpaHeHns faHHbIX
MpaBuabHbIN OTBET: a) AITOPUTM ANA TeCTUPOBaHUA rmnortes
7. KakoW Tmn HeMpOHHbIX CeTeil ncnonb3yeTca Ana obpaboTkm
nocnea0BaTeIbHOCTEN?
a) RNN (Recurrent Neural Networks)
b) CNN
c) GAN
d) Autoencoders
MpaBunbHbil otBeT: a) RNN (Recurrent Neural Networks)
8. Y10 Takoe "obyueHue c nogkpenneHnem" (reinforcement learning)?
a) ObyueHue yepes3 B3aNMOLENCTBUNE CO CPESOW
b) O6yueHne Ha pa3aMeYeHHbIX AaHHbIX
c) ObyueHune 6e3 yuntena
d) MeTtog knactepumzauum
MpaBunbHbIN oTBET: a) ObyueHue uepes B3aMmMmoaencTeme co cpeaomn
9. Kakow anroput™m ncnosib3yetcs A8 yMEHbLUEHWNA Pa3MEPHOCTU B HEAMHENHbIX
cnyyasx?
a) t-SNE
b) PCA
c) LDA
d) SVD
MpaBuabHbIY oTBeT: a) t-SNE
10. Y70 Takoe "dyHkuma notepb Xbtobepa" (Huber loss)?
a) Kombunayma MSE n MAE
b) MeTog knactepusaumm
¢) TexHwnka Bu3lyannsauyunm
d) Anroputm pekomeHzaumm

MpaBunbHbIN oTBeT: a) Kom6buHauusa MSE n MAE



Tect 2: KomnbloTepHble TEXHO/IOTMW KaK MHCTPYMEHT XpaHeHus, o6paboTtkn,

aHa/au3a v npeacTtaB/ieHNA AaHHbIX

1. Kakou Tvn 6a3bl AaHHbIX onNTMManeH ana xpaHeHuns JSON-g0KyMeHTOB?
a) PendauvnoHHasn
b) JlokyMmeHTOOpMEeHTMPOBaHHas
¢) N'pado.as
d) Knatou-3HaueHuve
MpaBunbHbIV OTBeT: b) [loKkymeHTOOpUeHTUpoBaHHas
2. Kakown s3blk ncnonb3yetcsa ana pabotbl ¢ Apache Spark?
a) SQL
b) Python (PySpark)
c) HTML
d) CSS
MpaBunbHbIK oTBeT: b) Python (PySpark)
3. Kakow popmaTt faHHbIX 0becrneumBaeT Cxemy ANs CTPYKTYPUPOBaAHHOIO
XpaHeHnA?
a) CSV
b) JSON
¢) Parquet
d) TXT
MpaBunbHbINA oTBeT: ¢) Parquet
4. Kakas TexHon0rma ncnoab3yercs Ans 6bICTPOro nomncka no 60AbLIKMM AaHHbBIM?
a) Elasticsearch
b) Microsoft Excel
c) Adobe Acrobat
d) WinZip
MpaBunbHbIN oTBeT: a) Elasticsearch
5. Kakou vHcTpymeHT HE oTHOCKTCA K cncTemam ynpasieHus 6azamu gaHHbIX?
a) MySQL
b) MongoDB
) PostgreSQL



10.

d) Microsoft PowerPoint

MpaBunbHbiii otBeT: d) Microsoft PowerPoint

Kakon npoTokon ncnonb3yetca Ans nepesadn NOTOKOBbIX AaHHbIX?
a) HTTP

b) FTP

c) MQTT

d) SMTP

MpaBunbHbIV oTBeT: ¢) MQTT

Kakas TexHonorma no3sonset BbINOAHATb SQL-3anpockl K 60AbLINM AaHHBIM?
a) Apache Hive

b) Microsoft Word

c) Adobe Photoshop

d) WinRAR

MpaBunbHbIV oTBeT: a) Apache Hive

Kakol popmat faHHbIX MCMOAb3YeTCs AN XPaHEHUA rpadoBbIX CTPYKTYpP?
a) CSV

b) XML

c) RDF

d) JSON

MpaBunbHbIK oTBeT: c) RDF

Kakoln MHCTPYMEHT ncnonb3yeTcs A8 OPKecTpaLmnm KOHTENHepOB?
a) Docker Compose

b) Microsoft Excel

¢) Adobe Illustrator

d) WinZip

MpaBunbHbIn oTBeT: a) Docker Compose

Kakas TexHONorvsa ncnosib3yeTca ANa XpaHeHWs BPEMEHHbIX PALoB?
a) Redis

b) InfluxDB

c) MySQL

d) PostgreSQL

MpaBunbHbIl otBeT: b) InfluxDB




Tect 3: PoccMnCcKnA cerMeHT pbiHKa U BU3yaZin3auusa AaHHbIX

1. Kakow poccmmncknin npoayKT saBaseTca aHanorom Tableau?
a) DatalLens
b) AHpexkc.MeTpuka
¢) 1C:AHanuTumka
d) Tuubkodd Business
MpaBunbHbIV oTBeT: a) Datalens
2. Kakas poccuiickas koMnaHua pa3spabatbiBaet naatGopmMy A9 KOMMbHOTEPHOTO
3peHua?
a) VisionLabs
b) AHaekc
c) CobepTex
d) Bce BbilenepeyncneHHble
MpaBuabHbIn oTBeT: d) Bce BbllwenepeuncnieHHble
3. KakoWn poCCMNCKNIN MHCTPYMEHT MCMOJIb3YeTCsA A8 aHaam3a 10ros?
a) ClickHouse
b) ELK Stack
¢) Grafana
d) Zabbix
MpaBuabHbIl oTBeT: a) ClickHouse
4. Kakou poccumckmii cepsuc npegoctasnset APL ans 06paboTkm ecTteCTBEHHOIO
A3bIKa?
a) Anpexkc.0Obnako
b) Céep Al
¢) Mail.ru Cloud
d) Bce BbilenepeyncneHHbole
MpaBunbHbIK oTBeT: d) Bce BbilwenepeuncieHHble
5. Kakou Tvn BM3yanmsaumm nydiie BCero NoAxXoANUT ANA OTobpaxkeHus
Koppenaunmn?
a) JInHenHbIn rpaduk
b) Kpyrosas gnarpamma

¢) Anarpamma pacceaHus



d) Mmctorpamma

MpaBuabHbIN OTBeET: ¢) lnarpamma paccesiHusA

Kakown poccnnckmi npoayKT UCNOAb3YyeTCa ANA XPaHEHMA BPEMEHHbIX PAAOB?
a) VictoriaMetrics

b) InfluxDB

¢) TimescaleDB

d) Prometheus

MpaBunbHbIV oTBeT: a) VictoriaMetrics

Kakown MHCTpyMeHT NO3BO/IAET CO34aBaTb MHTepPaKT1BHbIe Be6-gawbopab?
a) Plotly Dash

b) Matplotlib

¢) Seaborn

d) Pandas

MpaBunbHbIV oTBeT: a) Plotly Dash

KakoW poccuinckmnin cepeumc npegoctaBaseT obnauHble GPU ans ML?
a) Anpekc.0Obnako

b) Selectel

¢) Mail.ru Cloud

d) Bce BbilenepeyncneHHble

MpaBuabHbIK oTBeT: d) Bce BbilwenepeuncnieHHble

Kakown meToz BM3yannsaumm aydile BCEro NOAXOAUT ANA MepPapXUYEeCcKMX
AaHHbIX?

a) leHaporpamma

b) MmcTtorpamma

c) Box plot

d) JluHenHbin rpadmk

MpaBuabHbIV OoTBET: a) [leHaporpamma
. Kakown poccuicknin npogykT asnasetcs aHanorom Power BI?

a) DatalLens

b) AHgekc.MeTpuka

¢) 1C:AHanuTumka

d) TvuHbkodd Analytics

MpaBuabHbIV oTBeT: a) Datalens



TecT 4: AHanu3 gaHHbIX, 60/bLIMe AaHHbIe, HanpaBaeHna Data Science, cucremsl

6u3sHec-aHaJIMTUKU

1. Kakou 13 nepeumncieHHbix stanos HE BXoAWUT B CTaHAAPTHbIM NPOLLECC aHanr3a
AaHHbIX (CRISP-DM)?
a) NoHnMaHne busHec-3aaaun
b) C6op AaHHbIX
C) YaaneHue Bcex MCXOAHbIX AaHHbIX
d) MoctpoeHne mozenen
MpaBuibHbLIN OTBET: C) YaaneHue BCeX NCXOAHDbIX AaHHbIX
2. Kakas n3 xapaktepuctuk HE oTHocuTca K "3V" 6onbLUMX AaHHbIX?
a) Volume (o6bem)
b) Velocity (ckopocTb)
c) Variety (pa3Hoobpa3zue)
d) Validity (BanngHocTb)
MpaBunbHbin oTBeT: d) Validity (BaangHoctb)
3. Kakoe HanpasneHue Data Science 3aHMMaeTcs NPOrHO3MPOBaHNEM YNCNOBbIX
3HaUEHUI?
a) Knaccnopukauymsa
b) Knactepuzauyus
c) PerpeccnoHHbI aHanun3
d) AccoumaTtmBHble NpaBuia
MpaBuabHbIN OTBeT: ¢) PerpeccMoHHbIN aHanun3
4. Kakown nHctpymeHT HE aBnsetca cuctemoun busHec-aHaamtukm (BI)?
a) Power BI
b) Tableau
¢) Qlik Sense
d) Apache Kafka
MpaBunbHbIl oTBeT: d) Apache Kafka
5. Kakou anroput™ MalimMHHOIo oby4YeHns oTHOCUTCS K 0bydyeHunto 6e3 yuntensa?
a) JlnHenHas perpeccus
b) MeTog k-6amxaniumnx coceaen

c) Metog k-cpeaHunx



10.

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 mMeToz ncnonb3yeTcs ANA CHUXKEHUS Pa3MEPHOCTU AaHHbIX?
a) JlInHenHas perpeccus

b) MeTog rnaBHbix KoMnoHeHT (PCA)

) JepeBo peLueHui

d) Nlornctnueckas perpeccus

MpaBunbHbIl oTBeT: b) Metog rnaBHbix komnoHeHT (PCA)




Tect 5: bonbluMe gaHHbIE N CMCTEMbI XpaHeHUA

1.

Kakon npuHLMN NeXUT B OCHOBE TEXHOIOTNN BIOKUYENH?

a) Penavkauuna gaHHbIX

b) JeueHTpann3oBaHHOE XpaHeHMe

c) PacnpeseneHHbin peectp

d) Bce BbilenepeuncieHHoe

MpaBunbHbIn oTBeT: d) Bce BbllwenepeuncieHHoe

Yto Takoe "data lake"?

a) XpaHuauLLLe HeCTPYKTYPUPOBaHHbIX AaHHbIX

b) PenaunoHHas 6a3a gaHHbIX

¢) Cucrema Bm3yannsaumm

d) NHctpymeHT ETL

MpaBuabHbIN OTBeT: a) XpaHU/uLLe HEeCTPYKTYPUPOBaHHbIX AaHHbIX
Kakow MHCTPYMEHT MCMob3yeTcs ANA NOTOKOBOM 06paboTKM AaHHbIX B
peanbHOM BpeMeHun?

a) Apache Flink

b) Apache Hadoop

¢) Apache Hive

d) Apache Spark

MpaBuabHbIK oTBeT: a) Apache Flink

Yto Takoe "sharding" B 6a3ax faHHbIX?

a) lopun3oHTanbHOe pa3geneHne JaHHbIX

b) BepTvkanbHOe pa3geneHne gaHHbIX

¢) CkaTtne gaHHbIX

d) lWndposaHme faHHbIX

MpaBuabHbIN OTBeT: a) lOopM3OHTaNbHOE pa3aeneHne faHHbIX
Kakow trn 6a3bl JaHHbIX ONTUMAaNeH A8 XPaHEHUS BPEMEHHbIX PAAOB?
a) InfluxDB

b) MongoDB

c) PostgreSQL

d) Redis

MpaBunbHbIN oTBeT: a) InfluxDB



6.

10.

Yro Takoe "CAP-Teopema"?

a) Teopema 0 cornacoBaHHOCTU, ZOCTYMHOCTU U YCTOMYMBOCTU K Pa3feNeHuto
b) Teopema o ckopocTn 06paboTkm AaHHbIX

¢) Teopema 0 6e30MacHOCTU AaHHbIX

d) Teopema o macwTtabmpyemocTtn

MpaBunbHbIN oTBET: a) Teopema O COr1acOBaHHOCTU, AOCTYMHOCTU U
YCTOMUMBOCTU K pa3fe/ieHUIo

Kakown ¢opmat gaHHbIx obecneumBaeTt cxeMy AN CTPYKTYPUPOBaAHHOIO
XpaHeHuA?

a) CSV

b) JSON

¢) Parquet

d) XML

MpaBunbHbIN oTBeT: ¢) Parquet

Yto Takoe "lambda-apxutektypa"?

a) MNoaxoa k 06paboTke 6oNbLIMX AaHHbIX, coYeTarowmii batch n stream
processing

b) ApxuTekTypa MUKPOCEPBMCOB

c) Mogenb rnybokoro obyyeHus

d) Cnocob xpaHeHMs gaHHbIX

MpaBunbHbIN oTBeT: a) Moaxoa kK 06paboTke 60AbLIMX AaHHbBIX,
couetatowui batch u stream processing

Kakol nHcTpymeHT ncnonbsyetcs ansa ynpasneHus workflow B data pipeline?
a) Apache Airflow

b) Apache Kafka

c) Apache Spark

d) Apache Hadoop

MpaBunbHbIli otBeT: a) Apache Airflow

Uto Takoe "polyglot persistence"?

a) Vicnonb3oBaHue pa3Hbix CYB/, ana pasHbIX TUNOB AaHHbIX

b) XpaHeHune faHHbIX B ogHOM dopmaTe

¢) MeTog cxatua JaHHbIX

d) Cnocob penavkaumm saHHbIX



MpaBunbHbIV OTBeT: a) Ucnosb3oBaHme pasHbix CYB/, ana pasHbiX TMNOB

AaHHbIX
Tect 6: CuctemMmbl XpaHeHUs U BU3yasin3auum AaHHbIX. POCCUNCKUA cermMeHT pbiHKa

1. Kakow poccumnckmnim aHanor Power BI npeanaraet obnayvHble pelieHns?
a) Angexkc.MeTtpuka
b) Datalens
¢) 1C:AHanutmka
d) Tuubkodd Insights
MpaBunbHbIV oTBeT: b) Datalens
2. Kakas poccuiickas CYB/ pa3paboTtaHa Ans aHaUTUUECKUX 3aNpPOCOB?
a) Tarantool
b) ClickHouse
c) Postgres Pro
d) AHpekc.baza
MpaBunbHbI oTBeT: b) ClickHouse
3. Kakow poccuickmii cepBmnC NPesoCTaBASET MHCTPYMEHTbI A1 Fre0aHaNNTUKm?
a) Axpekc.KapTbl API
b) Google Maps API
c) 2GIS API
d) OpenStreetMap
MpaBunbHbIN oTBeT: a) AHaekc.KapTbl API
4. Kakasa poccurickaa nnatdopma cneumanmsnpyetcs Ha obpaboTke NOTOKOBbIX
JAaHHbIX?
a) Apache Kafka
b) AHpekc.MoTokn
c) Cbep.AHanmTtunka
d) Mail.ru Cloud
MpaBunbHbIl oTtBeT: b) AHaekc.lMoToku
5. Kakou MHCTpyMeHT Bu3yanm3auunm paspaboTaH B Poccnmn?
a) Tableau
b) Qlik Sense

¢) Datalens



d) Power BI

MpaBuabHbIN oTBeT: c) Datalens

Kakas poccunckas koMnaHusa paspabaTtbiBaeT pelleHns AN KOMMbIOTEPHOro
3peHua?

a) Angekc

b) C6epTex

¢) Mail.ru Group

d) Bce nepeuncneHHblie

MpaBunbHbIV oTBeT: d) Bce nepeuncneHHble

Kakoln dpopmat BM3yanm3saumm nyylle BCEro NoAXOANT AN CPaBHEHWS A0ein?
a) JInHerHbIN rpaduk

b) Kpyrosas gnarpamma

¢) M'ncrorpamma

d) Anarpamma paccesHus

MpaBuabHbIK OoTBeT: b) KpyroBas anarpamma

Kakown poccuickmii cepsuc npegoctasnsaet API ans aHannsa TekcToB?
a) Anaekc.SpeechKit

b) CatBoost

c) CloudPayments

d) Tinkoff API

MpaBuabHbIN oTBeT: a) AHAekc.SpeechKit

Kakas poccunckas nnatpopma npegocrasnseT obnaunble GPU ana ML?
a) Angekc.0Obnako

b) Selectel

¢) Mail.ru Cloud Solutions

d) Bce nepeuncneHHblie

MpaBunbHbIV oTBeT: d) Bce nepeuncneHHble
. Kakou nHcTpymeHT HE aBaseTcs poccMmcknm npoaykTomM ana paboTtsl €
AaHHbIMWN?

a) ClickHouse

b) Tarantool

¢) Oracle Database



d) Datalens

MpaBunbHbIN oTBeT: ¢) Oracle Database
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