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

]_IeJ'IB OCBOCHHUA AUCHUIIJIMHBI  3aKJII0YacTCad B (bopMI/IpOBaHI/II/I y o6yqa}om1/1xcx

KOMIIETCHIIMI B 00JIACTH KOMITBIOTEPHBIX TEXHOJOTHI W aHaan3a JaHHBIX, HEOOXOIUMBIX IS
pellleHrs] HayYyHbIX W MPAKTHYECKHX 3a]ady, BKJIOYas cOop, oOpaboTKy, BHU3yalH3alUI0 U
MHTEPIPETALMIO JAHHBIX C UCIIOJIb30BAHUEM COBPEMEHHBIX HHCTPYMEHTOB U METOJ10B. OCHOBHBIE
3aJ]a4l OCBOCHUS JUCIUILTNHBL:

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),
BBISIBJICHHE U UCTIPABIICHUE OMIHOOK.

S. OcCBOUTH METO/IbI YUCIIEHHOTO U HEYMCICHHOTO aHAJIM3a IaHHBIX, BKIII0Yast
BHU3YyaJIN3aLUIO [T0KA3aTENIEeW U 3aBUCHMOCTEN.
6. M3yunuTh OCHOBBI KOPPEIALUOHHO-PETPECCHOHHOIO aHajiu3a, METObI

knaccudukanuu (baiiecoB kiaccupukarop, AepeBbs PEIICHUN ) U OIICHKY WX Ka4eCTBa.

[IpnoGpectn NpPaKTUYECKUH OMBIT PAOOTHI

CUCTCMAaMU IJId pCUICHUA 3aaa4 OM3HEeC-aHAIMTHKH.
HayuuTbcst HHTEpPIPETHPOBATh PE3yJIbTAThl AHAIN3A U IPUMEHSTh UX JUIS

IIPOTHO3UPOBAHUS U IIPUHATHUS PELLICHUI.

[TnaHupyemMbIMU pe3yabTaTaMu O0yYCHUs 110 TUCHUILIHHE (MOIYJIIO), SIBISFOTCS 3HAHUS,
yMeHMsI, HaBbIKU. [lepeueHb MIaHUpyeMbIX pe3ynbTaToB OOyYEHUs MO JAUCLUUIUIMHE (MOAYIIO),
COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS 00pa30BaTENIbHON MPOrPaMMBL,
npezcTasieH B Tabnuue 1.

¢ low-code u no-code

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

Pe3ynbTarhl 00yueHUs MO AUCIUTLINHE

Kon u Konn
HazBanue (dhopmyrpoBKa
OIIOII BO, hopmynHpoBKa HHUKaTopa Koz
COKpalieHHOC KOMIIETEHIINN JOCTHIKCHUS peE3YIib q)OpMyHI/IpOBKa pe3yibTara
KOMICTCHITIH
TaTa
38.04.01 OIIK-5 : Cniocoben | OIIK-5.2B: P1 3HaHHE | COBPEMEHHBIX HAIlPaBJICHHI
«OKOHOMHKAy» | HCIOIH30BATH [pumenser Pa3BUTHS KOMIIBIOTEPHBIX
M-3Y) COBPEMEHHBIE MIPOrpaMMHBbIE TEXHOJIOTUI

MH(OPMAITHOHHBIE HHCTpYMEHTanbHbIe | PJI1 | YMeHue | mpUMeHSATH COBpEMEHHBIE

TEXHOJIOTHH U CpencTBa ais HaIpaBJICHHUS

MPOTpaMMHBIC pemeHus KOMIBIOTEPHBIX TEXHOJIOTHI

CpencTBa mpu CTaHJAPTHHIX 33124 U XpaHeHus1, 00paboTKH U

pelieHnn npodeccnoHanpHOMI TpEJICTaBIICHHUS JTAHHBIX

PO(GECCUOHANBHBIX | JEATETLHOCTH P11 HaBpik | paboOTBI ¢ HHCTpYMEHTAMH

3aza4 ABTOMAaTH3UPOBAHHOU

00paboTky nHpOpMALIUH

OIIK-5.3B : P3 3nanue | (OopMaTOB XpaHEHUS JaHHBIX
[Mpumensier (xIsx, csv, txt)
MIPOrpaMMHBIE P13 | YMeHue | moaroraBauBaTh AaHHBIE [T
WHCTPYMEHTAJIbHEIE aHanm3a
cpencTsa i PJI3 HaBpik | ounctku u npeoOpa3oBaHUs
pemeHus IaHHBIX B TAOIHYHBIX
CTaHAAPTHBRIX 3a1a4 mpoueccopax (Excel, Calc)
npodeccrnoHaIbHOM
JIeSITEIIbHOCTH




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

Tpyno- O0OBbeM KOHTaKTHOH paboTHI (Jac)
€MKOCTb
Cemectp
Hassarne ((?60 p]\:-i Hacre I/IEIOI/IciO)C AynuropHas Brcayu- CPC T’I?Tpe]\(/)[fi
OI1OIT BO A vII P yAHTOp TopHas
HUS (3P0, (3.E) Beero TalUHA
0390) o
nex. | mpak. | ma6. | ITA | KCP
380401 1 640 | Mo1b 2 2 37 | s |28 | 0| 1] 0] 3 3
OKOHOMHKA

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 KouTpodis aiust OPO
| Ne I HasBanue TeMbl | | Ko71-Bo yacoB, OTBEAEHHOE Ha I Dopma I




Konx pe- TEKYIIEro KOHTPOJIS

3ynbTara Jlex [Ipakr JIab CPC
00y4eHust
KommbroTepHbIe TEXHOIOTHH
KaK HHCTPYMEHT XpaHCHHS,
1 | o6paboTku, aHanM3a 1 Pa1 2 0 0 1 Tect
HPEICTABICHNUS JaHHBIX U
uHbopMaImu.
AHanu3 JaHHBIX, OOJIBIIKE
o | mammbie, HanpapeHmus Data o 2 0 0 1 Tecr

science, CUCTEMbI OM3HEC-

AHAIMTHKH.

CucTeMsbl XpaHeHHS U

3 | Busyanusanuu qaHHBIX. P2 2 0 0 1 Tect

Poccuiickuii CErMeHT phIHKa.

TloAroToBKa AaHHBIX JJIs

aHaIM3a U BU3YaJIU3alHH.

4 | HavanbHble HaBBIKH. Pa3 0 4 0 4 IMpakTnaeckas paboTta

TabnuuHBIE IPOIIECCOPHI,

(hopMaThl XpaHCHUS IaHHBIX.

5 Hucrosgie 1 HEtMCIOBbIC Pa2 0 4 0 2 IMpakTnyueckas paboTta
JTaHHbIE (BEIOOPKH, BEKTOPHI).

YucnoBsle XapaKTepPUCTUKH

6 BEIGOPOK. PI3 0 2 0 2 IMpakTuyeckas paboTa
7 | Heuncnossle nanuble. P13 0 2 0 2 IMpakTuyeckas paboTa
MaccuBbI JaHHBIX
8 (raradpeiivbr). P12 0 2 0 4 IMpakTuyeckas paboTa
9 KoPpeHHHHOHHvO_ P12 0 4 0 6 [pakTuueckas pabota
pErpeccHOHHbIN aHAIH3.
10 | Merons! knaccubuKaimm. P12 0 4 0 6 IMpakTuyeckas paboTa
11 Cucremst acca low-code, Pl 2 6 0 6 IMpakTuyeckas paboTa
no-code.
HToro no Tabauue 8 28 0 35

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.
MeTtoibl U cpelicTBa XpaHEHUs], 00padOTKH, aHAIN3a U MIPE/ICTABICHMSI TaHHBIX U UH(pOpMaIUH.

@®opMbl U METOABI IMPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JIeK1nu, NpakTuYecKue 3aHATHUsI.

Bunsl camocTosTenbHON NOATOTOBKM CTYIEHTOB 1O TeMe: [ToaroToBka K nmpakTH4ecKuM
3aHATHUSM.

Tema 2 Ananuz oannulx, Oonvuiue oannvle, Hanpasnenus Data science, cucmembl OuzHec-
AHATUMUKUL.

Conepxanre TeMbl: OCHOBHBIC METOJIBI aHAIM3a JaHHBIX, pa3audus HampasiieHud Data
science, X MPaKTUYECKOE MTPUMEHEHHUE.

®opMBI ¥ METOJIBI TIPOBEJACHHS 3aHITHA 1O TeMe, MPUMEHsSEMbIe 00pa30BaTEIbHBIC
TEXHOJOTHH: JIeKIInn, MpakTUYECKUe 3aHATHUSI.

Byl caMOCTOSTEIIEHOM MTOATOTOBKH CTYJACHTOB 110 Teme: [1oAroToBKa K MPaKTHYSCKHM
3aHSITHSIM.

Tema 3 Cucmembl XxpaneHus u 8U3yaIu3ayuy 0auHvix. Poccutickuil cezmenm pulHKa.

Conepxxanne Tembl: Knaccudukamuss cucteM XpaHCHHS W BU3YyalW3allH JTaHHBIX.
[IpuMepsl TaKMX CUCTEM OT OT€UECTBEHHBIX MPOU3BOIUTENEH.

®opMBI ¥ METOABI TPOBEICHUS 3aHATHH MO TeMe, MpPUMEHseMble 00pa30oBaTeIbHBIC
TEXHOJIOTHH: JIeKIIUH, MPaKTUUECKUE 3aHITHS.



Buael camocToATENBHOM NOATOTOBKU CTYIEHTOB MO TeMe: [loAroroBka Kk mpakTH4eCKUM
3aHATHSIM.

Tema 4 I[loocomoska Oaunbix 01 ananuza u eusyanuzayuu. Hauanvnvle Hasviku.
Tabauunvle npoyeccopul, popmamul XpaneHus OAHHbIX.

Conepkanne TeMbl: @opmupoBanue aatadpeiiMoB B TabimaroM mnpoueccope (MS Excel |
Open Office Calc). @opmar xlIsx, csv, txt. [Torck ommOOK (YHCIOBBIC NAHHBIC), KATETOPUHU
Ha3BaHbI MO-Pa3HOMY, 00bEJUHEHHE KATETOPUHL.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJOTUH: JIeK1nu, MpakTUYecKue 3aHsATHUsI.

Buael camocToSTENBHON MOATOTOBKU CTYJIEHTOB MO TeMe: [loAroToBka K mpakTHYECKUM
3aHATUSIM.

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

Copepxanne Tembl: J[MCKpeTHBIC, HENPEphIBHBIC JaHHbIC. B deM ornmume. CriocoObl
BU3YITU3aIUH OT/ICJIbHBIX IOKA3aTeJICH H 3aBUCUMOCTEH.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTUH: JICKIMH, IPAKTUIESCKUE 3aHATHS.

Buzbl caMoCTOSTEIIEHON MTOATOTOBKH CTYJACHTOB 0 Teme: [1oAroToBKa K MpaKTHYECKUM
3aHSATHSIM.

Tema 6 Hucnoswvie xapaxmepucmuku bl00POK.

Conepsxanne TeMmbl: CTaTUCTHYECKAs! OIICHKA YUCIIOBBIX JTAHHBIX.

@opMbBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJOTUM: JIEKIIMH, MPAKTUYECKUE 3aHATHS.

Buabl camocTosTenbHON MOATOTOBKY CTYIEHTOB IO TeMe: [1oAroToBka K mpakTUYeCKUM
3aHATHUSIM.

Tema 7 Heuucnoswie oannvie.

Conepsxanne TeMbl: OLIEHKA YaCTOT U PaCIPEEIICHHS BEPOATHOCTEN.

@®opMbl ¥ METOABI TPOBEICHUS 3aHATHUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JIeKIIUH, MPaKTUYECKUE 3aHITHS.

Buapl camocTosiTensHOM MOATOTOBKH CTY/IEHTOB 110 TeMe: [1oAroToBka K MpakTHYeCKUM
3aHATHSIM.

Tema 8 Maccuevl danuvix (Oamagpetimol).

Coneprxanne Tembl: OnieHKa KauecTBa TaHHBIX. DOPMUPOBAHUE «CPE3OBY.

@®opMbl U METOABI MPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: JISKINH, IPaKTUIECKNE 3aHATHS.

Bunsl camocTosITeIbHON MOJATOTOBKH CTY/IEHTOB 1O TeMe: [oAroToBka K MpakTHYeCKUM
3aHATHUSM.

Tema 9 Koppensayuonno-pecpecCuoHublil AHAIU3.

Conepxxanne Tembl: JIMHEHbIE MOJENM, OLICHUBAHWE MOJENEH, WHTEpHpeTalns
pe3yJbTaTOB, BU3yaIn3alus, IPOTHO3.

@dopMBl ¥ METOJBI TPOBEICHHS 3aHITHI TO TeMe, MpUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JISKITNH, MPaKTUIECKUE 3aHSITHS.

Buabl camocTosiTenbHON MOATOTOBKH CTYIEHTOB MO TeMe: [1oAroToBka K mpakTUYeCKUM
3aHATHSIM.

Tema 10 Memoow knaccugpuxayuu.



Conepxxanne teMmbl: baiiecoB knaccugukarop, aepeBbs pemieHud. OIEHKH KadyecTBa
KJaccu(uKanum, BU3yaan3alusi.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJOTUM: JIEKIIMH, MPAKTUYECKUE 3aHATHS.

Buapl camocToSTENBHON MOATOTOBKU CTYJIEHTOB 1O TeMe: [loaroToBka K mpakTHYECKUM
3aHSATHAM.

Tema 11 Cucmemwr xnacca low-code, no-code.

Conepkanurie Tembl: [IpumeHeHue cucteMm kiacca low-code, no-code i perieHus
MPaKTUYECKHX 3aJ1ay aHaIn3a OM3HEC-TaHHbIX.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJOTUM: JIEKIINKU, TPAKTUYECKUE 3aHSITHS.

Buapl camocToSTENBHON MOATOTOBKU CTYJIEHTOB 1O TeMe: [loaroToBka K mpakTHYECKUM
3aHSATHAM.

5 Meroguyeckne YyKazaHUusl s OOYYAKOIIMXCH MO0 M3YYEHHI0 M Ppealu3aluu
AMCUUIIMHBI (MOIYJIs1)

5.1 Meroanyeckue peKOMEHAAIUH OOYYAIIIMMCH MO M3YYeHUI0 JIHCUUILUIMHBI W MO
o0ecrneYeHNI0 CAMOCTOAITEILHOM PadoThl

MeToanyeckue peKOMeH/IALHH 110 OPTaHU3ALMH CAMOCTOSITeIbHOM PadoThI

B xozme u3yuyeHHMs AMCUMILIMHBI CTYIEHTBI JIOJKHBI IOCEIIATh ayJAWTOPHBIE 3aHATUS
(JIeKIuK, MpaKkTUYECKue 3aHATUS, KOHCyibTanuu). Ocoboe MecTO B OBJIAJEHUM YaCTbl TEM
JAHHOW JMCLUMILIIMHBI OTBOAMTCS CaMOCTOSITENIbHOM paboTe, MpU 3TOM BO BPEMs ayIUTOPHBIX
3aHATUI MOTYT OBITH PACCMOTPEHBI U NMpopaboTaHbl HauboJee BaXKHbIE M TPYIHBIE BOIIPOCHI 110
TOM WM WMHOM TeMe NIMCUUIUIMHBI, a IPUMEHEHUE YK€ OCBOCHHBIE HABBIKOB B CMEXHBIX
TEXHOJIOTUSX BBIHECEHBI Ha CAMOCTOATENIEHOE 00yUeHHE.

B cooTrBercTBUM € y4yeOHBIM IUIAHOM HAIpaBJIEHUS MOJATOTOBKH MPOLIECC H3YyYEHUs
JUCLUIUINHBI IPEyCMaTPUBAET IPOBEIACHNE JIEKINH, IPAKTUUECKUX 3aHATUN, KOHCYJIbTAlUH, a
TaK)K€ CaMOCTOSITENIbHYIO pabOTy CTY/IEHTOB.

Huxe nepeuncnens! mpelHa3HAYEHHBIE U1 CAMOCTOSITEIBHOTO U3YUYEHUS CTYJEHTAMU T€
BOIPOCHI, KOTOPbIE BO BPEMsI IPOBEICHUS aAyAUTOPHBIX 3aHATUN M3y4YalOTCs HEIOCTATOYHO WIIU
U3y4eHHe KOTOPBIX HOCUT 0030pHBII XapakTep.

Ilepeuenb U TeMaTHKA CAMOCTOSATEJIBLHBIX PA0OT CTYI€HTOB M0 AUCHHUILINHE

1. Teopus BeposTHOCTEM
2. Ilpuknagnas cTaTucTHKA

5.2 OcoOeHHOCTH OpraHu3anuu OO0y4YeHHs JJs JMI C OrPAHUYEHHBIMH BO3MOKHOCTSMH
310pPOBbSI U HHBAJIH/I0B

[Tpu HeoOXx0MMMOCTH 00YYAIOIIMMCS U3 YUCIIA JIUI] C OTPAHUYEHHBIMA BO3MOXKHOCTSIMU
3JI0POBbsI U MHBAIUIOB (I10 3asBIICHHIO O0YYAIOIErocs) MPEI0CTaBIsAeTCs yueOHas
uH(pOopMalus B JOCTYNHBIX (pOpMax C yUETOM MX UHAUBUAYATbHBIX NCUXO(PU3UUECKUX
0COOEHHOCTEIA:

- JUIS JIUIL C HApYLIEHUSMU 3pEHMs: B Ie4aTHOH (popme yBenndeHHbIM pupTOM; B hopMme
JJIEKTPOHHOI'O  JTOKYMEHTa; VMHJUBHyaJIbHbIE KOHCYJIbTAllUU c [IPUBJICYCHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUSI, KOHCYJIbTAIUH U JP.



- IS JIMI ¢ HAPYIIEHUSIMU CTyXa: B TIeyaTHOU hopMme; B (hopMe NEKTPOHHOTO IOKYMEHTA;
WHJIUBUIyaJIbHbIE KOHCYJBTAallUW C NPHUBJICYECHHEM CYpPAONEPEBOIUNKA; HWHANBUIYAJIbHbIE
3aJlaHusl, KOHCYJIbTAlUH U JIp.

- 17151 JIUI] C HAPYIIEHUSIMU OMIOPHO-JIBUTATEIILHOTO armaparta: B ne4atHoii ¢oopme; B popme
ANEKTPOHHOIO TOKYMEHTA; MHAUBUIYaJIbHbIC 3a1aHUsA, KOHCYJIbTAlUU U JIP.

6 ®oH OLIEHOYHBIX CPEICTB JJIfl MPOBEAEHUS TeKYIero KOHTPOJISI U MIPOMeKYTOYHOM
arTecTauuu 00y4aromMXcs M0 JMCUMILINHE (MOTYJIIO0)

B coorBerctBun ¢ tpeboBanumsmu DPI'OC BO i arrecranmm 0oOydaromuxcs Ha
COOTBETCTBUE WX IEPCOHATBHBIX JOCTIIKCHUH IUTAHUPYEMBIM pe3yJbTaTaM OO0y4eHHsS TIO0
JTUCIUTIINHE (MOAYJII0) CO3/1aHbl (POH/IBI OIEHOYHBIX CPEICTB. THUIOBBIC KOHTPOJILHBIC 3a/IaHHUS,
METOJMYECKUE MaTepuasbl, ONPEACISIONME MPOIEAYpPhl OLICHUBAHUSA 3HAHUM, YMEHHH U
HAaBBIKOB, a TAK)KE KPUTEPUH U TTOKA3aTEIIN, HEOOXOIUMBIE JUIsl OIICHKH 3HAaHWM, YMEHUN, HABBIKOB
U XapakTepu3ymllnue OdTambl (HOPMHUPOBAHHS KOMIIETCHIIMA B  MPOILECCE OCBOCHUS
00pasoBarebHON MTPOrpamMMBbl, IpeAcTaBieHbl B [Ipunoxennn 1.

7 Y4eb6HO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecnieyeHue TUCIHUILINHBI (MO1yJIs1)

7.1 Ocnoenas rnumepamypa

1. AHanu3 naHHBIX : yueOHUK 1715 By30B / moa penakuueii B. C. Mxutapsna. — Mocksa :
WznatenbcrBo FOpaiit, 2025. — 448 ¢. — (Bricuiee oopazosanne). — ISBN 978-5-534-19964-2.
— Texct : osnexktponuHsli // OOpa3oBatenbHas mnatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/560311 (mxara obpamtenus: 01.09.2025).

2. beccmepthbiii, M. A. HckyccTBeHHBIH HHTENIEKT. BBeneHHE B MHOroOareHTHBIC

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

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

3. Kpusomnanos, C. f., Maremaruka na Python : yue6nuk / C. 5. KpuBonanos, M. b.
XpunynoBa. — MockBa : KnoPyc, 2022. — 455 ¢. — ISBN 978-5-406-09765-6. — URL.:
https://book.ru/book/943665 (nata oopamenus: 09.09.2025). — TekcT : 371eKTPOHHBII.

7.2  Jlonoanumenvhas tumepamypa

1. KosaneBa, M. A., Ananu3 manspiX : ydeOHoe mocooue / M. A. Kosanepa, P. U.
bremupoBa. — Mocksa : Pycaitnc, 2023. — 62 c¢. — ISBN 978-5-466-02238-4. — URL:
https://book.ru/book/947451 (nata o6pamenus: 09.09.2025). — TekcT : 37IE€KTPOHHBIMH.

2. Tlapmmunesa, JI. C., MHoromepHslil aHanu3 naHHbIX Ha Python : ywyeOnuk / JI. C.
[Mapmmanesa, A. A. ITapmuaneB. — Mocksa : KaoPyc, 2024. — 129 ¢. — ISBN 978-5-406-
12606-6. — URL: https://book.ru/book/951954 (mara oOpamenus: 09.09.2025). — Tekcr :
AJIEKTPOHHBIN.

3. IlporonesikonoB A.B., ITeiioB I1.A., CanoBuukos B.E. Anroputmsl Data Science u ux
npakThueckas peanuzarnus Ha Python : YueOnoe mocobue [Dnextponnsiii pecypc| : Undpa-
Nmxenepus , 2022 - 392 - Pexxum nocryna: https://znanium.com/catalog/document?id=417222

4. ConoBbeB, B. W., AHanu3 gaHHBIX B SKOHOMHUKE: Teopusi BEpOSITHOCTEH, TPUKIIaTHAS
CTaTUCTHKa, 00paboTka M aHanu3 AaHHbIX B Microsoft Excel. : yue6nuk / B. U. ConoBbeB. —
MockBa : KnoPyc, 2025. — 497 c¢. — ISBN 978-5-406-13693-5. — URL:
https://book.ru/book/955517 (nata o6pamenus: 09.09.2025). — TeKcT : 2TEKTPOHHBIH.



7.3 Pecypcol unghopmayuonno-menekommynukayuonnou cemu '""Hnumepnem',
6KII0uas npogheccuonanbHvle 0azvl OAHHBIX U UHDOPMAUUOHHO-CRPABOUHDLE
cucmemul (npu HeodXO0UMOCMU):

1. O6pazoparenshas miatpopma "FOPAIT"

2. DOnextponHas Oubmmoreunas cucrema ZNANIUM.COM - Pexwum npocrymna:

https://znanium.com/

3. DnekTponHOo-O6nbaMoreunas cucrema "BOOK.ru"

4. Open Academic Journals Index (OAJI). [Ipodeccuonanbuas 6a3a maHHBIX - Pexxum

noctyna: http://oaji.net/

5. TIlpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHYHBIX

npodecCHOHANIBHBIX 00acTei) - Pexxum noctyna: https://www.prlib.ru/

6. Hudopmannonno-crpaBounas cucrema "Koncymprant Ilmoc" - Pexum poctyna:

http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJsl)) W MNepeveHb
HH(OPMANMOHHBIX TEXHOJIOTHii, UCMOJIb3yeMbIX MPH OCYLIECTBJIEHUH 00pPa30BaTEeJIbHOIO
npoiecca no JMCUMILVIMHE (MO1YJ/II0), BKJIIOYAsl MepedyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[OBaHI/I€Z

e Kommyratop SuperStack 3 (16%10/100 19")

e Monutop obnaunsiii 23" LG23CAV42K/Mbis Geniu

e MynbpTuMmenuitaelii mpoextop Nel Casio XJ-V2

e O6naunsbiii monutop 23" LG CAV42K

e O6naunsbiii Monutop LG Electronics uepHblii +Kki1aBHaTypa+Mbliiib

e [I/K DNS Office T300, mpims Genius NetScroll 100, knaBuarypa Genius KB-06X,
monurop AOC919 19"

e [IpoexTop Casio XJ-V1

¢ Ycr-Bo Oecn.nutanust UPS-3000

IIporpammHoe obeciieyeHue:

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

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

38.04.01 «DxoHOMUKA
»
M-3Y)

OIIK-5 : CriocoOeH HCII0Ib30BaTh C
OBpPEMCHHBIC HHPOPMAIIMOHHBIC TC

XHOJIOTHUH U TIPOTPAMMHBIC CPEJICTB
a TIPY peIIeHUH MPOPECCUOHATBHEI

X 3a7a4

OIIK-5.2B : [IpumeHseT mporpaMMHBIE HHCTPYM
€HTaJbHbIE CPEJCTBA IS PEIICHUS CTaHAAPTHEI
X 337124 Npo(eCCHOHAIBEHOMN JIESITeIbHOCTH

OIIK-5.3B : IIpumeHseT nporpaMMHbIE HHCTPYM
€HTaJbHbIE CPEJCTBA IS PEIICHUS CTaHAAPTHEI

X 3aga4 HpO(l)eCCHOHaHLHOfI JACATCIbHOCTH

Komnerenmus cuntaercst chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciIydae, eCIIM MOoTy4YeHHbIE
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO (JUara3oH KpUTEpUEB
OLICHUBAHUSI PE3YJITATOB O0YUCHHUS «3aUTEHOY, «YIOBICTBOPUTEIBHOY, «XOPOIIO», KOTITHYHOY).
B ciydae oTcyTcTBUS IMOJIOKUTEIBHOM OLIEHKHM KOMIIETEHIMsSI HAa JaHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI

Komnerennus OIIK-5 «Crioco6eH UCcnoib30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH U MIPOTrPaMMHBIE CPEICTBA MIPH PEIICHUN TPO(HECCHOHATBHBIX 3a7au»

Tabmuna 2.1 — Kpurepun orieHKA WHAUKATOPOB JTOCTHKCHUS KOMITCTCHITUN

Kox u popmynupoBka HHIUKAT
opa JIOCTHKECHHUST KOMITCTCHITUH

Pesynbrar

Kpurepuu onieHUBaHUS pPe3yNbT
aToB 00y4YeHHUs

OIIK-5.2B : [IpumenseT mporpa
MMHBIC HHCTPYMEHTAJIBHBIC CPC
JICTBA JIJIsl PEIICHUS CTaHAAPTH
BIX 3a/1a4 IPOGECCUOHATBHOM [T
CATCIIBHOCTHU

COBPEMEHHBIX HalpaBJcHUN pa
3BUTHSI KOMIIBIOTEPHBIX TEXHOJI

MMOHUMaHHE Pa3HUIIbI HAIIpaBiie
HUW pa3BUTHUSI KOMITBIOTEPHBIX
TEXHOJIOT NI

HNPUMEHSTh COBPEMEHHBIE HAIpP
ABJICHHS] KOMIIBIOTEPHBIX TEXHO
JIOTHH 11 XpaHeHus1, 00paboTk
Y Y NIPEJICTABJICHHS IaHHBIX

IIOHHMMAHUEC OCHOBHBIX METO/I0B
paboThI ¢ JAHHBIMHU

paboThI ¢ UHCTPYMEHTAaMH aBTO
MaTH3UPOBAaHHOHN 00paboTKH U

CKOPOCTb U TOYHOCTD BBITIOJIHE

HUS TUTIOBBIX omeparuii 00pado
TKH JAaHHBIX B CIICIHUAJIU3UPOBA
HHoM [10

OIIK-5.38 : [IpumenseT mporpa
MMHbBIE€ HHCTPYMEHTAIbHBIE CPe
JICTBA ISl PEIICHUs] CTaHIapTH
BIX 337134 PO(eCCHOHANTBHOM [T
eSATEIBHOCTH

(hopMaToB XpaHEHHS JaHHBIX (X

CHOCOOHOCTH OOBSACHHUTE PA3IN
qus MEXIY popMaTaMu U BEIOD
aTh ONTUMAIIBHBIN JUIS 3a1aHHO
TO CIICHApHUs

IIOAroTraBJvBaTh JaHHBIC JJId a

Ka4eCTBO OYUCTKH U TpaHCchop
Maluy NpeoCTaBICHHOTO "Tpst
3HOTO" HabOpa AaHHBIX

OYHUCTKH U MPEOOpa30OBaHUs 12
HHBIX B TaOJMYHBIX MIPOIIECCOP

PesynbraThl 00y4eHHUs IO TUCIUTIIIHE
Ko | Tu
Il |
pe | pe
3- | 3-
Ta | Ta
PII 3H
aH
1 .
ue | oruit
v
PI | me
1 HU
e
PII Ha
BBI
1
K HpopMarmu
PA|
3 Isx, csv, txt)
ne
v
PI | me
3 HU | Hanu3a
e
PII Ha
3 BEI
K ax (Excel, Calc)

KOJIMYECTBO BBISIBIICHHBIX U UCII
PaBJICHHBIX OHIMOOK B TECTOBO
M Habope JaHHBIX 32 OTpaHude
HHOE BpeMsI

Tabnuia 3amosHgeTcs B COOTBETCTBHUU € pazaenoMm 1 PaGoueil mporpaMmbl TUCHUTUTHHbI

(Momyst).




3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6mmma 3 — [lepedeHb OIIEHOYHBIX CPEACTB MO TUCIHUILINHE (MOIYITIO)

HanmMeHoBaHME OLIEHOYHOTO CPECTBA U TP
KoHTponupyemble mianupyeMbie pe3 | KoHTponupyeMble TeMBbI [ excrasienne ero 8 ®OC
yIbTaTHl 00yUYeHUS WCLUIUINHEI 5 TIpoMexyTouHas aT
Texyumii KOHTPOIb
TecTalus
Ounas popma 0OydeHUS
PII1 3HaHUEe : COBpeMEeHHHIX H | 1.2. AHanmm3 maHHBIX, 60
anpaBIICHUI Pa3BUTHA KO | BINWE JaHHbBIE, HAIIPABICH Teer Teer
MIBIOTEPHBIX TeXHOJOTH | ns Data science, cucTeMsl
i OM3HEC-aHATHTHKH.
P11 YMeHue : IpuMeHSTh COB
1.1. KomnbroTepHble TEXH
pEMEHHBIC HAaNPaBICHHS
OJIOTUH KaK HHCTPYMEHT
KOMITBIOTEPHBIX TEXHOJIOT
. XpaHeHus1, 00paboTky, an | Tecr Tect
uit 1u1s XxpaHeHus, 0opado
ayu3a 1 MpecTaBIeHHs /1
TKHU W TIPEJICTABICHUS AaH
AQHHBIX U HH(POPMAIHH.
HBIX
P/1 HaBbIk : paboTBI ¢ HHCTPY
MeHTamu apromatu3upoB | 1.11. Cucremsl kinacca lo | Ipaktudeckas pado | Ilpaktudeckas pabo
aHHOU 00paboTku uHdop | W-code, no-code. Ta Ta
Maluu
P12 3HaHue : OCHOBHBIX KOHI[ | 1.3. Cuctemsl XpaHeHHS U
enuuii Data Science u 6u3 | Buzyanuzanuu 1aHHBIX. P
! YATMSALLH A Tecr Tect
HeCc-aHAINTHKA OCCHICKUIT CETMEHT PBIHK
a.
P12 YMeHue : aHaNM3NpOBaTh | | 8 Maccusbl naHHbIX (1 | [pakTideckas paGo | Ilpaktudeckas pa6o
OoIpIINC JAHHBIE atadpeiimbl). Ta Ta
1.9. KoppensiunonHo-per | IIpakrtuueckas pado | Ilpaktuueckas pabo
PECCUOHHBIN aHAIU3. Ta Ta
1.10. Metons! xnaccuduk | Ipakrtudeckas pado | IIpaktudeckas pabo
anuu. Ta Ta
P12 Hagbik : ucnonp3zoBanus
1.5. UucnoBble U HEUUCIIO
nH(pOPMAMOHHBIX TEXHO [MpakTryeckas pado | IIpakruueckas pabo
o BEIC JaHHEIE (BBIOOPKH, B
JIOTHH JUIsl pEIICHNUS TTPaK Ta Ta
€KTOPHI).
THUYECKHX 3a]a4.
PI3 3nanue : popmaToB xpane | 1.4. [TomroToBka JaHHBIX
HUs JaHHBIX (XIsX, csv, tX | Ans aHanw3a v BU3yanusa
t) rn. Havanenele HaBbIkU. | Ilpaktuueckas pabo | IIpaxtudeckas pabo
Tabnuunble porieccopsl, | Ta Ta
(dhopMaThl XpaHeHHS JaHH
BIX.
P13 YMeHHe : IOArOTaBIMBAT | | 7. Heyucnosbie aanHble | [IpakTndeckas paGo | Ilpaktudeckas pa6o
b JIaHHBIE JUUISL aHAJIM3a Ta Ta
P/3 HaggIk : ounicTku U 1peod
pa3oBaHus naHHBIX B Ta0 | 1.6. Uncnossle xapakrepu | [Ipaktnueckas pabo | Ilpaktmueckas pabo
JTUYHBIX niporieccopax (Ex | cTuku BEIOOPOK. Ta Ta
cel, Calc)

4 Onucanue Npoueaypbl OCHUBAHUS

KadectBo copMuUpOBaHHOCTH KOMIIETCHIIMA Ha JaHHOM JTale OIEHUBACTCS TI0
pe3yJibTaTaM TEKYIIUX U MPOMEKYTOUYHBIX ATTECTALUN MPHU MOMOIIM KOJIUYECTBEHHOU OLICHKH,




BEIpaXeHHOW B Oamax. MakcuManbHas cymma OalljioB Mo aucHumuinHe (Moayno) pasaa 100

Oaam.

KadecTBO c(hopMUpOBAaHHOCTH KOMIICTECHIIMI HA JAHHOM 3Tarle OIICHUBAETCS M0 Pe3yiibTaTaM
TEKYIIMX U MPOMEKYTOYHBIX aTTECTAIMI MPU TTOMOIIY KOJTHYECTBEHHOU OIICHKH, BBIPAKEHHOM
B Oayutax. MakcumaiibHasi cyMMa 0ajuioB IO AMCIHUIUTHHE (MOy o) paBHa 100 Gaymam.

Bun yuebHoli nesTenbHOCTH

O1eHOYHOE CPEeaCTBO

[pakTnueckas pabora | Tecr Htoro
Jlexmus 10 10
TIpoMexyToUHas aTTeCTaIHs 30 30
TIpakTrueckue 3aHsThs 60 60
CamocTosTenbHas pabora
HWroro 60 40 100

Cymma 06amioB, HaOpaHHBIX CTYIEHTOM I10 BCEM BUAAM y4eOHOM NESTEILHOCTH B paMKax
JTUCITUTIMHBL, IEPEBOUTCS B OIIEHKY B COOTBETCTBHUHU C TaOTHUIICH.

Cymma 6ato
B
O1eHKa 110 IPOMEXK
YTOYHOH arTecTany | XapaKTepHUCTHKa KauyecTBa CHOPMHUPOBAHHOCTH KOMIIETCHIINU
10 pucuu u
IIJINHE
CTyneHT IeMOHCTpUpPYET COPMUPOBAHHOCTD JUCHUIUTMHAPHBIX KOMIIETEHINH, 00H
«3a4TeHo» / apy’KMBaeT BCECTOPOHHEE, CHCTEMaTHIECKOe 1 IITy0OKoe 3HaHUe y4eOHOTro MaTepua
o191 10 100 11a, yCBOMII OCHOBHYIO JIUTEPATYPY 1 3HAKOM C JIOTIOJTHUTEIILHOM JIUTEpaTypol, peko
MEHIOBaHHOH IPOrPaMMOi, yMeeT CBOOOIHO BBITIOJIHATE IIPAKTHIECKHE 3aIaHus, 1P
«OTIINIHO» €lyCMOTPEHHBIE IPOTrPaMMOH, CBOOOIHO OIepUpyeT NPHOOPETEHHBIMH 3HAHUAMH, Y
MEHUSIMH, IPIMEHSIET MX B CHTYallUsIX TOBBIIMICHHON CIOKHOCTH.
«3a4TeHOY / CTyneHT IeMOHCTPUPYET CHOPMHUPOBAHHOCTH JUCIHUIUIMHAPHBIX KOMIIETEHIUH: OCH
ot 76 110 90 OBHBIC 3HAHHUS, YMEHUSI OCBOCHBI, HO JIOITyCKAIOTCS! HE3HAUNTEIbHbIC 01}11/161(1/1, HETOq
HOCTH, 3aTPyJHEHU [IPU aHAIUTHUYECKUX ONEpaLusX, IepeHOCe 3HAHUN 1 yMEHUI H
«Xopoio» a HOBbIE, HECTAHJJAPTHBIE CUTYaIUH.
«3auTeHO» / CTyneHT 1eMOHCTpUpPYET ChOPMHUPOBAHHOCTH JUCIMIUTHHAPHBIX KOMIICTSHIINH: B XO
Jie KOHTPOJIBHBIX MEPOIPHATHH JTOITYCKAIOTCS 3HAYUTEIbHBIE OIIMOKH, MPOSBIAETCS
ot 61 1o 75 OTCYTCTBHE OTAENbHBIX 3HAHUN, YMEHUI!, HABBIKOB 110 HEKOTOPHIM AUCLUIUIMHAPHBL
«YHOBJICTBOPH | KOMIIETEHIUSM, CTY/ICHT UCIIBIThIBACT 3HAUNUTEIbHbIEC 3aTPyHEHUS IIPU OLIEPUPOB
TCJIBHO» AHUM 3HAHUSIMU M YMEHMSMU IIPU UX IEPEHOCE HA HOBBIE CUTYAlMH.
«He 3a4TeHO» /
ot 41 10 60 VY cryneHTa He Cd)(ipMHpOBaLHLI JTUCLUITMHAPHbIE KOMIIETEHIUH, IPOSBIIETCS HE0C
«HEYIOBJIETBO | TaTOYHOCTb 3HAHMIA, YMCHHA, HABBIKOB.
PUTCIILHO»
«He 3a4TeHO» /
ot 0 10 40 JucuuniHapHbIe KOMITETEHINH He cq)opMHPOBaHLI. [IposBisieTcs MOTHOE WK TIPAK
«HEYIOBJIETBO | TUYECKH MOJHOE OTCYTCTBUE 3HAHMIA, yMECHUH, HABBIKOB.
PUTCIILHO»

CyMmmMma 6amioB, HaOpaHHBIX CTYJIEHTOM IO BCEM BHUJIaM YUEOHOMU JEATEILHOCTH B PaMKax
JTUCITUTLIMHBL, IEPEBOJUTCS B OIIEHKY B COOTBETCTBUHU C TaOIHUIICH.

Cymma Oaio
B
IO AUCIUILIH

O1eHKa 110 IPOMEsK
YTOYHOM aTTecTalu
"

XapakTeprcTHKa KadecTBa c()OPMHUPOBAHHOCTH KOMITCTEHIIMH

HE
CTyzieHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCILMIUTHHAPHBIX KOMIICTEHIINH, 00Ha
PY’KHMBaeT BCECTOPOHHEE, CHCTEMaTHYECKOe U ITy0OKOe 3HaHHE y4eOHOro MaTepuana
o191 510 100 «3a4YTeHO» / , YCBOMJI OCHOBHYIO JIUTEPATYPY ¥ 3HAKOM C JOMOJIHHUTEIBHOMN JIUTEpaTypoil, pekome
«OTIINIHO H/IOBaHHOU IIPOTPaMMOii, yMmeeT CBOOOIHO BBHIMTOTHATH MPAKTHIECKHE 3aIaHuUs, TIPEX

YCMOTpEHHBIE TPOTrPaMMOH, CBOOOIHO ONEpHpYeT MPHOOPETEHHBIMH 3HAHUSAMH, yMe
HUSIMH, TIPIMEHSIET UX B CUTYAIMSIX MOBBIIICHHOHN CIIOKHOCTH.




CTyaeHT IeMOHCTpUpYeT cHOPMHUPOBAHHOCTD JUCLUIIMHAPHBIX KOMIICTEHIMIL: OCHO

o1 76 10 90 «3auTeHo» / BHBIE 3HAHUSI, YMEHUS OCBOEHBI, HO JJOIMYCKAIOTCSl HE3HAUUTEIbHBIE (1LHI/I6KI/I, HETOUH
«XOPOIIO» OCTH, 3aTPYAHEHUSI IPH aHATUTHUECKUX OTIepalusiX, IepeHoce 3HaHUiI U yMEHU Ha H

OBbI€, HECTAHIaPTHBIE CUTYAIHN.
CTyzeHT AeMOHCTPHUpYeT ChOPMHUPOBAHHOCTH TUCIUIUIMHAPHBIX KOMIIETEHIIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOIIPHUATHI HOITYCKAIOTCS 3HAYNTEIBHBIE OIINOKH, TPOSIBIIIETCS O
oT 61 10 75 «YIOBJICTBOPUTENb | TCYTCTBHE OTACNIBHBIX 3HAHUH, yMEHUI, HABBIKOB 10 HEKOTOPBIM JUCLUIIIMHAPHBIM K
HO» OMIIETEHIIUAM, CTYACHT UCIIBITHIBACT 3HAUUTENbHbIC 3aTPYIHEHUS IPU ONEPUPOBAHH

1 BHAHUAMHU U YMEHUAMU NPU UX NEPECHOCE HA HOBBIC CUTYallUU.

«HE 3a4TCHO» /

V cryneHra He chOPMHUPOBAHBI AUCLMILTMHAPHBIC KOMICTCHIINH, [IPOSBISIETCS HEZO0C
ot 41 10 60 «HEY/IOBJIETBOPHUTE Y bopwip et P HHH, TIp

TaTOYHOCTb 3HAHUH, YMEHUH, HABBIKOB.

JIBHOY
«HE 3aYTCHOY /
JucuurnHapHble KOMIIETSHIIMU He copMUpoBaHbl. [IposBiIseTcs MOJHOE MK Hpak
ot 0 110 40 «HEYOBJIETBOPUTE - o
HHO» THUYECKH MTOJHOE OTCYTCTBHUE 3HAHHM, YMEHHUI1, HABBIKOB.

5 IlpumepHbIe OLIEHOYHBbIE CPeACTBA

5.1 Ilpumepnl 3a1aHUI 1J151 BHINOJHEHHS MPAKTHYECKHX PadoT

3adanue 1. Hamucanue mporpaMMHOIO KOJIa, TO3BOJISIONIETO ITOTOTOBUTh JTAHHBIC JIJIS
aHaM3a W BU3yamm3anuu (paboTa ¢ TPOIMYyCKaMH, TPUBEICHUE MAHHBIX K CTaHAAPTHOMY
TaOJIMYHOMY BUAY H T.1.)

3aoanue 2: Hanucanwe mporpaMMHOIO KOJa, MO3BOJISFOIIETO MTOCTPOUTH MPABHIIBHEIC
JTUarpaMMbl pacrpeesieHus A KaXI0ro TUIA TaHHBIX, O0bSICHEHNE TTOTYYEHHBIX Pe3yJIbTaTOB.

3aoanue 3: Hamucanwe mTpOrpaMMHOTO KoJa JUIsl IPOBEICHUS OMUCATEIBLHOM
CTaTHCTUKH JTAHHBIX, BU3yaJn3alus U 0O0bSICHEHHE MOyYEHHBIX PE3yIbTaTOB.

3aoanue 4: Hanmcanue mPOrpaMMHOTO KOAAa JUISi TPOBEICHUS PACHIUPEHHOTO
YaCTOTHOI'O aHallM3a, AaHalW3a B3aUMOCBSI3EH MEXIy KaTeropHallbHBIMH IE€PEMEHHBIMH,
BU3YaIH3aIus ¥ 00ObSICHEHUE TIOMyYCHHBIX PE3yJIbTATOB.

3adanue 5: Hammcanue mporpaMMHOTO KO/, TO3BOJISIOINIETO CO3/1aBaTh AaTadpeiiMbl U
Cpe3bl, MPOBOIUTH 0a30BBIC OlEpamuu Haja aartadpeiiMamMu C WCIOJIB30BAHUEM CTaHIAPTHBIX
METOJIOB O0bEIMHEHUS JAHHBIX, IPOBOJAUTH OIICHKY KauecTBa JIaHHBIX.

3aoanue 6: 3arpyska JaHHBIX C IOMOINBIO CHUCTeM Kiacca low-code u no-code,
MPOBEJICHUE MOATOTOBKH JaHHBIX, X MPEABAPUTENBHOTO aHalIN3a U BU3yanuzanuu. OObsCHeHNe
MOJTyYEHHBIX PE3yIbTATOB.

Kpamkue memoouuecxue ykazanus

[Tocre BEITIOTHEHMS KaXI0H MPAKTHYECKON padOThI CTYACHT JIOJKEH MPEACTABUTH OTYET
0 €€ BBIMOJIHEHHH, a TAK)KE OTBETHTh Ha COMMYTCTBYIOIINE BOMPOCHI IO TEME.
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9 CTyIeHT IEMOHCTPUPYET YMEHHS HAa HTOTOBOM YPOBHE: YMEET CBOOOHO BBIMOIHSITH MPAKTHYCCKUE 3aJaHUs, TIPS

5 10 | Ayemotpennbie MPOTPaMMOi, CBOOOTHO OTICPUPYET MPUOOPETCHHBIMI YMEHHSIMH, IPUMEHSIET UX B CUTYAIUSIX 110
BBIIIEHHOM CJIO)KHOCTH.

CTyoeHT IeMOHCTPHPYET YMEHHS Ha CPEJHEM YPOBHE: OCBOWII OCHOBHBIE YMEHHS, HO JJOMYCKAIOTCSl HE3HAUUTEIh

7— .
4 8 HBIE OMIMOKH, HETOYHOCTH, 3aTPyIHEHHUS TIPH aHAJTUTHYECKHIX OTIepalusiX, IEpeHOCce YMEHUI Ha HOBBIE, HECTaHA
PTHBIE CUTYaIUH.
CTyaOeHT IeMOHCTPUPYET YMEHHS U HaBbIKU Ha 6a30BOM YpOBHE: B X0/1€ KOHTPOJIBbHBIX MEPONPHUATUI JOMYCKAIOT
3 5— | cs 3HauMTeNBHBIE OIIMOKHU, IPOSBIAETCS OTCYTCTBHE OTJEIbHBIX YMEHUH, HABBIKOB IO AUCIUIUIMHAPHON KOMIIETe
6 HITVH, HCIIBITEIBAIOTCS 3HAYUTENBHBIC 3aTPYIHEHHUS TIPU OTIEPHPOBAHUN YMEHHUSIMH U IIPH UX TIEPEHOCE Ha HOBBIE
CUTYaIWH.
2 3— | CryneHT neMOHCTpHPYET yMEHHS U HaBBIKU Ha yPOBHE HIKE 0A30BOTO: MPOSBIIETCS HEJOCTATOYHOCTh YMEHUI U
4 HaBBIKOB.
0- .
1 CTyneHTOM TPOSIBISIETCS TTOJTHOE WA PAKTHYECKU TTIOJTHOE OTCYTCTBHE YMEHHIA M HAaBBIKOB.




5.2 KoHTpOJIbHBIH TeCT

Tect 1: AHaau3 1aHHBIX, 0oJibIIMeE IaHHBIE, HanpaBJjeHus Data Science, cucrembl

OM3HeC-aHAJIUTHKHU

10.

Kakoii u3 nepeuncinennsix 3tanoB HE BXoauT B crangapTHBIN Mpoliecc aHanu3a JaHHbIX
(CRISP-DM)?

a) [lTounmanue OM3HEC-3a1a4n

b) C60op naHHBIX

¢) YaneHue Bcex HCXOTHBIX JaHHBIX

d) ITocTpoenue momeneii

Kakas u3 xapakrepuctuk HE otHocuTcs k "3V" 6onbuiux naHHbIX?

a) Volume (06bem)

b) Velocity (ckopocTs)

¢) Variety (pa3noobpasue)

d) Validity (BanugHOCTB)

Kakoe nanpasnenue Data Science 3aHMMaeTcs MPOrHO3UPOBAHUEM YHCIOBBIX 3HAUCHU?
a) Kimaccuuxkarnmst

b) Knactepuzanus

¢) Perpeccronnsiii ananums

d) AcconratuBHbIC ITpaBUIa

Kakoit unctpyment HE siBisiercst cucremoit Onsnec-anamutuku (BI)?

a) Power Bl

b) Tableau

c) Qlik Sense

d) Apache Kafka

Kakoii anroput™ MamuvHHOTO 00yYEHHs] OTHOCUTCS K 00Y4EeHUIO 0e3 yuuTens?
a) Jluneitnas perpeccus

b) Meron k-Onmmxkaidimux cocenei

¢) Metox k-cpennux

d) epeBo perenuii

Kakas TexHosorust uCosab3yercs JUisi IOTOKOBOM 00OpaOOTKHU JaHHBIX ?

a) Apache Hadoop

b) Apache Spark

c) Apache Kafka

d) Microsoft Excel

UYro o3nauaet TepmuH "ETL" B KOHTeKCTE aHaIM3a JaHHBIX?

a) Extract, Transform, Load

b) Encrypt, Transfer, Lock

c) Evaluate, Test, Learn

d) Export, Tag, Label

Kakoii moka3arenb UCIIONIb3YeTCs JIs OLIEHKH KauecTBa KiacCupUKauu?
a) Kosdpdumment gerepmunarmu (R?)

b) CpennexBanparuunas omuoka (MSE)

) Marpuna omubdox

d) Aucnepcus

Kakoii s13pIk mporpaMMHUpOBaHUs yallle Bcero ucnoin3yercs B Data Science?
a) Java

b) Python

c) C++

d) PHP

Kaxoit MmeTo1 ucronb3yeTcst A1k CHHKEHUS Pa3MEPHOCTH JTAaHHBIX ?

a) JIuneitnas perpeccus



b) Meton rnaBubix komnoneHT (PCA)
¢) JlepeBo pemienuii
d) Jloructuueckas perpeccust

Tect 2: KoMnblOTepHbIe TEXHOJOTHM KAK HHCTPYMEHT XpaHeHHs, 00padoOTKH,

AaHa/Iu3a U NpeacraBJdCHUS JaHHbIX

1.

Kakoii Tun 6a3b1 TaHHBIX onTUManeH it Xxpanenus JSON-10KyMeHTOB?
a) Pensimmonnas

b) loKyMEeHTOOpHUEHTHPOBAHHAS

¢) 'padosas

d) Kirou-3naueHue

Kaxoit 5361k ncnionb3yeTcst Ay padotsl ¢ Apache Spark?

a) SQL

b) Python (PySpark)

c) HTML

d) CSS

Kakoii popmar nanHbIX 00ecrieuuBaeT CXxeMy Ui CTPYKTYPHUPOBAHHOTO XPAaHEHUS?
a) CSV

b) JSON

c) Parquet

d) TXT

Kakas TexHOIorust uCob3yeTcst sl ObICTPOro MOUCKa MO OONBIINM JaHHBIM?
a) Elasticsearch

b) Microsoft Excel

c) Adobe Acrobat

d) WinZip

Kakoii unctpyment HE otHOocHuTCS K cucTeMaM yripaBieHHs 0a3aMu JaHHbBIX?
a) MySQL

b) MongoDB

c) PostgreSQL

d) Microsoft PowerPoint

Kakoli mpoTOKOJI UCIOIB3YeTCA [UIs IEPENaui IOTOKOBBIX JAHHBIX?

a) HTTP

b) FTP

c) MQTT

d) SMTP

Kakas TexHomorus mo3BossieT BhIMOMHATE SQL-3ampocs! kK 60IbIINM JaHHBIM?
a) Apache Hive

b) Microsoft Word

c¢) Adobe Photoshop

d) WinRAR

Kakoii (hopMar qaHHBIX UCTIONIB3YETCS 711 XpaHEHUS TPaOBBIX CTPYKTYp?
a) CSV

b) XML

c) RDF

d) JSON

Kakoli HHCTpYMEHT HUCIIOJIb3YeTCs AJIsl OPKECTPAllMi KOHTEHHEPOB?

a) Docker Compose

b) Microsoft Excel
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¢) Adobe Illustrator

d) WinZip

Kakas Texnonorus HCIOJIB3YCTCA IJId XpaHCHHA BPEMCHHBIX pﬂIIOB?
a) Redis

b) InfluxDB

c) MySQL

d) PostgreSQL

Tect 3: CucTeMbl XpaHeHUS U BU3yAJIU3aAUMH JaHHBIX. PoccHiicKHii cerMeHT pbIHKA

Kaxkoii poccuiickuii HHCTPYMEHT UCIIOJIB3YETCs JJIsl BU3yIM3allMKi T€0IaHHbIX ?
a) Snnexc.Kaptel

b) Google Maps

c) 2GIS

d) OpenStreetMap

Kakas poccuiickas minatdopma npeJocTaBisieT CEpBUC PACIIO3HABAHNUS JIHILL?
a) VisionLabs

b) Annexc.O6mako

c¢) CoepTex

d) Mail.ru Group

Kakoii poccuiickuii mpoAYyKT UCTIONB3YETCS IS YIIPABICHUS JaHHBIMU?

a) DataSphere ot fInnekca

b) Google Data Studio

c) Tableau

d) Power BI

Kakoii poccuiickmii cepuc npenoctasinsier API st 06paboTku ecTecTBEHHOTO S3bIKa?
a) SIunexc.O6nako

b) ChatGPT

c) Google NLP

d) IBM Watson

Kakoli poccuiicknii ”HCTpYMEHT MCIOJIB3YETCS ISl aHAIIN3a JI0roB?

a) ELK Stack

b) ClickHouse

c) Grafana Loki

d) Zabbix

Kakoii poccuiickuii IpoOAyKT UCHIOIB3YETCS JUIsl XpaHEHUSI BPEMEHHBIX PsIJIOB?
a) InfluxDB

b) TimescaleDB

c) VictoriaMetrics

d) Prometheus

Kaxoit poccutickuii cepuc npenoctaniseT oonaunsie GPU nms ML?

a) Selectel

b) Annexc.O0naxo

¢) Mail.ru Cloud Solutions

d) Bce nepeunciennbie

Kakoli poccuiickuii ”HCTPYMEHT UCIOJIB3YETCS ISl YIIPABJICHNS METaJaHHbIMU?
a) Apache Atlas

b) DatalLens

¢) Amundsen

d) AAnnexc.Metpuka
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Kakoii poccuiickuii MpoayKT UCIONIB3YETCs sl TOTOKOBOM 00pabOTKM JaHHBIX?
a) Apache Kafka

b) SAunexc.IToroku

c¢) Apache Flink

d) Apache Spark

Kaxkoii poccuiickuii cepBUC MPEAOCTABIAECT HHCTPYMEHTHI JJIs1 KOMITBIOTEPHOTO 3pEHUS?
a) SAAunexc.Ob6nako

b) CoepTex

¢) VisionLabs

d) Bce nepeuncieHubie

Tect 4: IIlpoaBUHYTbIe METOAbI AHAJIN3A JAHHBIX U MAIIIUHHOTO 00yUYeHUsI

Kakoii MeTos1 ucnosnb3yercs JUisi UHTEpPIpeTalii pe3yIbTaToB paboThl cioKHbIX ML-
Mozenei?

a) LIME

b) PCA

c) K-means

d) ARIMA

Yro Takoe "nmuddepeHimanbHas IPUBaTHOCTL" B KOHTEKCTE aHAIN3a JJaHHBIX ?
a) MeTo 3aiiiThl MepcoOHATbHBIX JaHHBIX

b) Anroputm Kinactepuzauu

¢) TexHuKa yBeTUYCHUS JaHHBIX

d) Meton Busyanuzanuu

Kakoii anroput™ UCTIOIB3yeTCs IS TeHEPAIlii HOBBIX JTAHHBIX, ITOX0XKHUX Ha
00y4aronyro BEIOOpKY?

a) GAN (Generative Adversarial Networks)

b) SVM

¢) Random Forest

d) KNN

UYro uzmepsieT MeTpuKa "TOYHOCTH B top-K"?

a) TouHocTh cpenu nepBhIX k pexoMeHaanuit

b) [lomHOTY MipeacKazanuit

¢) CpenHior TOYHOCTh

d) Bpewms BeInonHeHus 3anpoca

Kakoii MeTon ucnonb3yetcs st 00paboTku ecTecTBeHHOTO s3bika (NLP)?

a) Word2Vec

b) K-means

c) Linear Regression

d) Decision Trees

UYro Takoe "MHOropykuit 6anaut" (multi-armed bandit) B koHTeKCcTe aHANM3a TaHHBIX ?
a) AITOpPUTM JUIsl TECTUPOBAHUS THIIOTE3

b) Meron knacrepuzanuu

¢) TexHuka Bu3yanu3anuu

d) Crioco6 xpaHeHus: JaHHBIX

Kaxoit T HEMpOHHBIX ceTel UCIIONIB3YETCs 11 00pabOTKH MOCIIETOBATETLHOCTEH?
a) RNN (Recurrent Neural Networks)

b) CNN

c) GAN

d) Autoencoders

Yro takoe "obyuenue ¢ nojakperenueM" (reinforcement learning)?

a) O0yueHue yepe3 B3aUMOJICHCTBHUE CO CPEIOit
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b) OOyuenue Ha pa3MEUEHHBIX JaHHBIX
¢) Obyuenue 6e3 yaurens
d) Meton knactepusanuu

Kakoii anroput™ ucnosiab3yercs Ui yMEHbIIECHUS Pa3MEPHOCTH B HETUHEHHBIX ClTydasx?

a) t-SNE

b) PCA

c) LDA

d) SVvD

Uro takoe "¢pynkuus norepb Xprodepa" (Huber loss)?
a) KomOunanus MSE u MAE

b) Meton knactepusanuu

¢) TexHuKka BU3yaJIH3alMH

d) Anroput™m pekoMeHIanui

Tect 5: CoBpeMeHHbIE TEXHOJI0THH 00pa0OTKH 00JIbIIMX JaHHBIX

Uro takoe "data mesh" apxurekrypa?

a) JleneHTpanu30BaHHBIN MOAXO0/ K YIPABICHUIO JaHHBIMU

b) LlenTpann3oBaHHOE XPAHWIHIIE JAaHHBIX

¢) Meroa Bu3yasn3anuu

d) AnroputM MamMHHOTO 00Yy4eHUs

Kakoil uHCTpyMeHT ucrob3yeTcs A 00paboTKU rpadoBbIX TaHHBIX B PeaTbHOM
BpEMEHU?

a) Apache Flink

b) Neo4j

c) Apache Kafka

d) Apache Spark

Yro Takoe "feature store" B ML?

a) LlenTpanmzoBaHHOE XpaHWIHIIE TPU3HAKOB

b) baza maHHBIX J7151 JIOTOB

¢) UacTpymenT Bu3yanu3amnuu

d) Cucrema MOHUTOpHHTA

Kakoii popmat naHHBIX HCTIONB3YyeTCs I 3P PEKTUBHOTO XPAHEHHUS BIOKEHHBIX
CTPYKTYyp?

a) Avro

b) CSV

c) XML

d) TXT

Yro takoe "delta lake"?

a) OTKphITHIN popMaT xpaHeHUs moBepx data lake

b) Pemsiiimonnas b/

c¢) I'papoBas BJ]

d) UHcTpyMeHT Bu3yanu3anuu

Kakoii uncTpyMeHT ucnoinb3yercs s opkectpauuu ML workflows?
a) MLflow

b) Apache Kafka

¢) Apache Hadoop

d) Apache Spark

Yro Takoe "data lineage"?

a) OTciexxuBaHNue MPOUCXOXKACHUS U IPeoOpa30BaHUi JaHHBIX
b) Meron knacrepuzanuu
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¢) AJIrOpUTM pPEKOMEHIalInit
d) Texnuka BU3yau3auu

Kakoii moaxon ucnonb3yercst 17151 00pabOTKH MOTOKOBBIX JAaHHBIX C 3a/Iep’KKOi MeHee 1

mc?

a) Event-driven architecture

b) Batch processing

¢) Microservices

d) Monolithic architecture

Uro takoe "data fabric"?

a) Enunsiii ypoBeHb 1oCTyNa K 1aHHBIM
b) UHCTpyMEHT BU3yalu3auu

¢) AJITOpUTM MAIIMHHOTO 00y4YeHUS

d) Meton xpaHeHHsI TaHHBIX

Kaxkoit mHCTpyMEeHT ucrnonb3yetcs A ynpasinerauss ML moaensmu B production?
a) Kubeflow

b) Apache Kafka

c) Apache Spark

d) Apache Hadoop

Tect 6: Poccuiickie TeXHOJIOIHA B 00J12CTH JAHHBIX

Kakoii poccuiickuii ppeiimBopk st ML paspaboran Sanexcom?

a) CatBoost

b) TensorFlow

c) PyTorch

d) Scikit-learn

Kakoli poccuiickuii cepBHC MPEIOCTABIAECT AaHAIUTHUKY B peajbHOM BpeMEHU?
a) Slnnexc.Merpuka

b) Google Analytics

c) Adobe Analytics

d) Mixpanel

Kakoii poccuiickuii mpoaykT siBisiercst anamorom Snowflake?

a) SAunexc.O6mako Data Platform

b) 1C:IIpeanpusitue

¢) Tunbkod Data Warehouse

d) Coep.AHanuTuka

Kakoli poccuiickuii ”HCTPYMEHT UCIOJIb3YEeTCs /ISl yIIpaBIeHUs JaHHBIMU?
a) DatalLens

b) Tableau

c) Power BI

d) QlikView

Kakoli poccuiickuii cepsuc npenocrasisier NLP API?

a) AAnnexc.Ob6nako SpeechKit

b) Google Cloud NLP

¢) AWS Comprehend

d) IBM Watson

Kaxoit poccuiickuii IpOAyKT UCTIONB3YyeTCs sl 00paOOTKU MOTOKOBBIX JTAHHBIX ?
a) Annexc.Iloroku

b) Apache Kafka

¢) Apache Flink

d) Apache Spark
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10.

Kakoli poccuiickuii ”HCTPYMEHT I BU3yalu3aluy I€01aHHbIX ?
a) Annexc.Kapter API

b) Google Maps API

¢) Mapbox

d) OpenLayers

Kaxoit poccuiickuii ppeiiMBOpPK AJ1s TTyOOKOTO 00ydIeHUS?

a) DeepPavlov

b) TensorFlow

c) PyTorch

d) Keras

Kakoii poccuiickuii cepBruc NpeoCTaBIseT aHATUTUKY [T On3Heca?
a) Slnnexkc.Metpuka

b) Google Analytics 360

c) Adobe Analytics

d) Amplitude

Kakoii poccuiickuii IpoAyKT UCHIOIB3YETCS ISl XpaHeHUsI U 00pabOTKU OOIBIINX
TAHHBIX?

a) ClickHouse

b) Apache Hadoop

c) Apache Spark

d) Elasticsearch

Kpamkue memoouueckue ykasanus
[Tocne npoxok1eHus: TEOPETUYECKON YaCTH, CTYIEHTHI JODKHBI 3aKPEUTh MaTepHall Ipu

IMOMOIIIHU KOHTPOJBHOI'O TECTA.

Llkana oyenxu

OneHka bauel Onucanue

5 6-7 IIponeHT npaBuIbHBIX 0TBETOB OT 85%m0 100%
4 4-5 [TpoueHT npaBHIBHBIX OTBETOB OT 65 10 84%

3 2-3 IIponeHT npaBUIbHBIX OTBETOB OT 45 10 64%

2 0-1 IIponeHT npaBUIbHBIX OTBETOB MeHee 45%




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/IOTMN KaK MHCTPYMEHT XpaHeHus, obpabotkn,

aHa/in3a n npeacTtaB/iIeHNA AaHHbIX

1. Kakou Tvn 6a3bl gaHHbIX onNTMManeH ana xpaHeHuns JSON-g0KyMeHTOB?
a) PendauvnoHHasn
b) JokyMeHTOOpNEHTMPOBaHHaA
¢) 'padoBas
d) Knatou-3HaueHuve
MpaBunbHbIV oTBeT: b) lokymeHTOOpUeHTUpoBaHHasA
2. Kakow a3bik ucnonb3yetca ana pabotsbl ¢ Apache Spark?
a) SQL
b) Python (PySpark)
c) HTML
d) CSS
MpaBunbHbIV oTBeT: b) Python (PySpark)
3. Kakow ¢popmaT faHHbIX 0becrneumBaeT Cxemy ANs CTPYKTYPUPOBAHHOIO
XpaHeHnA?
a) CSV
b) JSON
¢) Parquet
d) TXT
MpaBuabHbIN OTBeT: ¢) Parquet
4. Kakasa TexHos0rma ncnoab3yercs Ans 6uICTPOro nomcka no 6oNbLMM AaHHbIM?
a) Elasticsearch
b) Microsoft Excel
¢) Adobe Acrobat
d) WinZip
MpaBunbHbIN oTBeT: a) Elasticsearch
5. Kakou nHcTpymeHT HE oTHOCKTCA K cncTeMaM ynpaBieHns 6azamum gaHHbIX?
a) MySQL
b) MongoDB
) PostgreSQL
d) Microsoft PowerPoint

MpaBunbHbIV oTBeT: d) Microsoft PowerPoint
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Kakon npoTokon ncnonb3yeTca Ans nepesayun NOTOKOBbIX AaHHbIX?
a) HTTP

b) FTP

c) MQTT

d) SMTP

MpaBunbHbIV oTBeT: ¢) MQTT

Kakas TexHonorvsa nossonset BbiNoAHATL SQL-3anpockl K 601bWNM AaHHbBIM?
a) Apache Hive

b) Microsoft Word

c) Adobe Photoshop

d) WinRAR

MpaBuabHbIK OoTBeT: a) Apache Hive

Kakol popmat AaHHbIX MCNOAb3YeTCs AN XPaHEHUA rpadoBbIX CTPYKTYpP?
a) CSV

b) XML

c) RDF

d) JSON

MpaBuabHbIN oTBeT: c) RDF

Kakon MHCTPYMEHT MCMOoNb3yeTcs ANA OPKeCTpaLMn KOHTeNHepOoB?
a) Docker Compose

b) Microsoft Excel

¢) Adobe Illustrator

d) WinZip

MpaBunbHbIN oTBeT: a) Docker Compose

Kakas TexHonorma ncnonb3yercsa Ans XpaHeHUs BPEMEHHbIX PAA0B?
a) Redis

b) InfluxDB

c) MySQL

d) PostgreSQL

MpaBunbHbIl otBeT: b) InfluxDB




Tecrt 3: Cuctembl XxpaHEHUA U BU3ya/iM3aLun AaHHbIX. POCCMACKNIA CErMEHT pbIHKa

1. Kakol poCCUUCKNA MHCTPYMEHT UCMONb3YeTCs A8 BU3yann3aLmm reojaHHbIx?
a) Anpekc.Kaptol
b) Google Maps
c) 2GIS
d) OpenStreetMap
MpaBuabHbIN oTBeT: a) AHpekc.KapTbl
2. Kakas poccuiickas nnatdopma NpesocTaBaseT CEPBUC pacrno3HaBaHmUa amL?
a) VisionLabs
b) AHaekc.Obnako
c) CbepTex
d) Mail.ru Group
MpaBuabHbIN OoTBeT: a) VisionLabs
3. Kakow poccnmncknin npoayKT NCNOIb3YeTCs ANA yNpaBaeHUsa JaHHbIMN?
a) DataSphere ot AAHaekca
b) Google Data Studio
c) Tableau
d) Power BI
MpaBunbHbIY oTBeT: a) DataSphere ot AHpekca
4. Kakown poccminckmm cepsuc npegoctasaset API ans 06paboTkmn ecTeCTBEHHOTO
A3bIKa?
a) Anpexkc.0Obnako
b) ChatGPT
c) Google NLP
d) IBM Watson
MpaBuabHbIN OoTBeT: a) AHAekc.06a1ak0
5. Kakou poccMmncKnin MHCTPYMEHT UCMOb3YeTCs A1A aHaan3a 10ros?
a) ELK Stack
b) ClickHouse
c) Grafana Loki
d) Zabbix

MpaBunbHbIV oTBeT: b) ClickHouse



6. Kakown poccnnckmi npoayKT UCMOb3YyeTCa ANA XPaHEHVA BPEMEHHbIX PAAOB?
a) InfluxDB
b) TimescaleDB
¢) VictoriaMetrics
d) Prometheus
MpaBunbHbIV OTBeT: ¢) VictoriaMetrics
7. Kakown poccuinckmnii cepsumc npegoctasaset obnaunbie GPU ana ML?
a) Selectel
b) AHpekc.Obnako
¢) Mail.ru Cloud Solutions
d) Bce nepeuncneHHble
MpaBunbHbIN oTBeT: d) Bce nepeuncneHHble
8. Kakol poccuicKmi MHCTPYMEHT UCMOb3YeTCA ANA YyNpaBAeHUA MeTajaHHbIMMN?
a) Apache Atlas
b) Datalens
¢) Amundsen
d) AHpekc.MeTtpuka
MpaBunbHbIN oTBeT: b) Datalens
9. Kakol poccuiickmii NpoayKT UCMOb3YeTcs A5 MOTOKOBOM 06paboTKu AaHHbIX?
a) Apache Kafka
b) AHaekc.lMoTokn
c) Apache Flink
d) Apache Spark
MpaBunbHbI oTBeT: b) AHaekc.lMoToku
10. Kakov poCCUICKN cepBUC MPefOCTaBASET MHCTPYMEHTbI A/151 KOMMbIOTEPHOIO
3peHua?
a) Anpexkc.0Obnako
b) CbepTex
¢) VisionLabs
d) Bce nepeuncneHHble

MpaBunbHbIi oTBeT: d) Bce nepeuncneHHblie

Tect 4: MpoaBUHYTbIE MeTOAbI aHa/In3a AaHHbIX U MalWMHHOro obyueHus



Kakon meToa ncnonb3yertcs AnA UHTepNpeTaLmnm pesyabTatoB paboTbl CI0XKHbIX
ML-moaenen?

a) LIME

b) PCA

¢) K-means

d) ARIMA

MpaBuabHbIK OoTBeT: a) LIME

Yrto Takoe "guddepeHuymanbHaa NpMBaTHOCTL" B KOHTEKCTE aHan3a AaHHbIX?
a) MeTog, 3awmTbl NepcoHabHbIX AaHHbIX

b) Aaroputm Knactepusaymnm

) TexHunka yBeNNUYEHNs AaHHbIX

d) MeTopg, Bn3yanmsauyunm

MpaBuabHbIN OTBeT: a) MeToA, 3aLmnTbl NEePCOHaNbHbIX AaHHbIX
Kakown anropnt™ ncrnonb3yeTcs ANA reHepaLmm HOBbIX JaHHbIX, MOXOXMX Ha
obyuaroLuyto BbI6OpKy?

a) GAN (Generative Adversarial Networks)

b) SVM

¢) Random Forest

d) KNN

MpaBunbHbin oTBeT: a) GAN (Generative Adversarial Networks)

Yto namepsert meTpuka "TOUYHOCTb B top-k"?

a) TouHOCTb cpean nepBbix k pekomeHaau K

b) MonHOTY NpeackazaHui

¢) CpesHIo0 TOYHOCTb

d) Bpems BbIMo/sHEHWSA 3anpoca

MpaBuabHbIN OoTBeT: a) TOUHOCTbL cpeaun nepBbix k pekomeHpaumin
Kakown meToz ncnonblyetcs ana o6paboTtkm ectecTBeHHOro sidbika (NLP)?
a) Word2Vec

b) K-means

¢) Linear Regression

d) Decision Trees

MpaBunbHbIV oTBeT: a) Word2Vec



6. Yrto Takoe "MHoropykumn 6aHamt" (multi-armed bandit) B koHTekcTe aHanm3a
AaHHbIX?
a) AnropuTm Asig TeCTUpOBaHUA 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) ObyueHne 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 Xptobepa" (Huber loss)?
a) Kombunayma MSE n MAE
b) MeTog knactepusaumm
¢) TexHwnka Bu3lyannsauyunm
d) Anroputm pekomeHzaumm

MpaBunbHbIN oTBeT: a) Kom6buHauusa MSE n MAE



Tect 5: CoBpemeHHble TexHo10rumn 06paboTkm 60/1bLINX AAHHbIX

1.

Uto Takoe "data mesh" apxuTekTypa?

a) [leueHTpanv3oBaHHbIM NOAXOZ, K YNPaBAEHNIO AaHHbIMM

b) LleHTpannszoBaHHOE XpaHUANLLE JaHHbIX

¢) MeTtog BM3yanusaumm

d) Arropnt™ MalMHHOro obyyeHns

MpaBunbHbLIN OTBET: a) [leLleHTPa/In30BaHHbIV NOAXOA, K YyNpaB/IeH IO
AaHHbIMN

Kakol MHCTpyMeHT ncnonb3yetcs ans 06pabotkn rpadoBbIX AaHHbIX B peasbHOM
BpemMeHn?

a) Apache Flink

b) Neo4;j

c) Apache Kafka

d) Apache Spark

MpaBunbHbIV OoTBET: b) Neo4;j

Yto Takoe "feature store” B ML?

a) LleHTpann3oBaHHOe XpaHUANULLE MPU3HAKOB

b) Ba3a gaHHbIX AN NOroB

¢) IHcTpyMeHT Bu3yannsauunm

d) CuctemMa MOHUTOpPUHTa

MpaBuabHbINM OTBET: a) LleHTpann3oBaHHOe XpaHUAULLE NMPU3HAKOB
Kakown dopmat gaHHbIX ncnonbsyetca ana 3GGeKTMBHOIO XpaHEeHNs BAOXKEHHbIX
CTPYKTYp?

a) Avro

b) CSV

c) XML

d) TXT

MpaBuabHbIN OTBeT: a) Avro

Uto Takoe "delta lake"?

a) OTkpbITbI GOpMmaT XpaHeHns nosepx data lake

b) PensunoHHas b/l

¢) l'padosas b/}



10.

d) NHcTpymeHT BM3yanm3auum

MpaBuabHbIN OoTBeT: a) OTKPbITLIN PpopmaT xpaHeHus noBepx data lake
Kakow MHCTpyMeHT ncnonbsyetca ana opkectpaunm ML workflows?

a) MLflow

b) Apache Kafka

c) Apache Hadoop

d) Apache Spark

MpaBunbHbIN oTBeT: a) MLflow

Yto Takoe "data lineage"?

a) OTcnexxvBaHve NPONCXOXAEHNS N Npeobpa3oBaHU AaHHbIX

b) MeTog knactepusaumm

C) ANropuT™ pekoMeHAaLnin

d) TexHuka BM3yanmnsaumm

MpaBuabHbIN oTBET: a) OTC/Ie)XXKMBaHME NMPOUCXOXKAEHUA U NpeobpasoBaHUi
AaHHbIX

Kakown noaxog ncnonb3dyetca ana 06paboTkm MOTOKOBBIX AAHHbIX C 3a€P>KKOW
MeHee 1 mc?

a) Event-driven architecture

b) Batch processing

¢) Microservices

d) Monolithic architecture

MpaBunbHbIV oTBeT: a) Event-driven architecture

Uto Takoe "data fabric"?

a) EAvHbIN ypOBEHb AOCTyNa K AaHHbIM

b) HcTpyMeHT B13yannsaymm

C) ANropuT™M MaLLMHHOTO 06yueHus

d) MeTog xpaHeHusa faHHbIX

MpaBunbHbIV OTBET: a) EANHBIN ypoBeHb focCTyna K AaHHbIM

Kakown nHcTpymeHT ncnonbsyetcsa Ana ynpasaeHnsa ML mogenamm B production?
a) Kubeflow

b) Apache Kafka

c) Apache Spark



d) Apache Hadoop

MpaBunbHbIli otBeT: a) Kubeflow

Tect 6: Poccuiickue TexHo10rMu B 061aCTU AaHHbIX

1. Kakow poccumckmin dperimopk ana ML paspabotaH AHgekcom?
a) CatBoost
b) TensorFlow
c) PyTorch
d) Scikit-learn
MpaBunbHbIA oTBeT: a) CatBoost
2. Kakol poccuickmii cepBnC NpeAoCTaBASET aHAUMTUKY B peasibHOM BpeMeHU?
a) Anpekc.MeTpuka
b) Google Analytics
c) Adobe Analytics
d) Mixpanel
MpaBuabHbIK OTBeT: a) AHAekc.MeTpuka
3. Kakow poccuickunii NpoaykT sBasetcs aHanorom Snowflake?
a) Angekc.O6bnako Data Platform
b) 1C.Mpepnpusatne
c) Tunbkodd Data Warehouse
d) C6bep.AHanntrka
MpaBunbHbIl oTBeT: a) AHaekc.06n1ako Data Platform
4. Kakol pOCCUNCKUIA MHCTPYMEHT MCMOJIb3YeTCs ANS YyNpaBAeHUs JaHHbIMUN?
a) DatalLens
b) Tableau
c) Power BI
d) QlikView
MpaBuabHbIV oTBeT: a) Datalens
5. Kakou poccuiicknin cepsuc npegoctasaset NLP API?
a) Angekc.0bnako SpeechKit
b) Google Cloud NLP



10.

c) AWS Comprehend

d) IBM Watson

MpaBunbHbIY oTBeT: a) AHAekc.06nako SpeechKit

Kakon poccnincknin npoayKT NCnosib3yeTcs Aas 06paboTkM MOTOKOBbIX AAaHHbIX?
a) AHgekc.lloTokm

b) Apache Kafka

¢) Apache Flink

d) Apache Spark

MpaBunbHbIY oTBeT: a) AHaekc.lToToku

Kakon poCCUMNCKNIN MHCTPYMEHT A5 BU3YanM3aumMmM reofaHHbIX?
a) Axpekc.KapTbl API

b) Google Maps API

¢) Mapbox

d) OpenlLayers

MpaBunbHbIN oTBeT: a) AHpekc.KapTbl API

Kakown poccuickmnii dpenmBopk ans rnybokoro obyyeHns?

a) DeepPavlov

b) TensorFlow

c) PyTorch

d) Keras

MpaBuabHbIN OoTBeT: a) DeepPaviov

Kakown poccninckmii cepBuC NpeaoCTaBaseT aHaAnTUKy Ana busHeca?
a) Anpgexkc.MeTtpuka

b) Google Analytics 360

c) Adobe Analytics

d) Amplitude

MpaBunbHbIM oTBeT: a) AHAekc.MeTpuka

Kakown poccninckmnin npoayKT NCNoib3yeTcsa ANa XpaHeHns n 06paboTkm 60bLLMX
AaHHbIX?

a) ClickHouse

b) Apache Hadoop

c) Apache Spark



d) Elasticsearch

MpaBuabHbIl oTBeT: a) ClickHouse



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}")



	rpd4_0.pdf
	rpd4_2.pdf
	rpd4_4_0.pdf
	rpd4_4_1.pdf

