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

]_IeJ'IB OCBOCHHA AHMCLMIIJINHBI

3aKiodaeTcss B (OPMHUPOBAHUU Y OOYyYaromIMXCs

KOMIIETEHIIMH B 00JaCTH KOMIBIOTEPHBIX TEXHOJOTMH M aHajJH3a JaHHBIX, HEOOXOAUMBIX JUIS
pellleHrs] HayYyHbIX W MPAKTHYECKHX 3a]ady, BKJIOYas cOop, oOpaboTKy, BHU3yalH3alUI0 U
MHTEPIIPETALNIO JAHHBIX C UCII0JIb30BAHUEM COBPEMEHHBIX HHCTPYMEHTOB U METO/10B. OCHOBHBIE
3a/1a4yu OCBOCHMS IUCLMILIAHBIL:
N3yuuTh OCHOBBI KOMIIBIOTEPHBIX TEXHOJIOTUH KAaK MHCTPYMEHTa JUIs

XPpaHCHUA, O6pa6OTKI/I " OpCACTaBJICHUA TaHHBIX.

4.

OcBouTh METOABI aHadM3a MAaHHBIX, BKJIIOYas paboTy C OOJNbIIMMHU
JaHHBIMH, CICTEeMaMU OM3HEec-aHATUTHKU U HanpaBieHusimu Data Science.
Hayuntbcss npUMEHSTH CUCTEMBI XpAaHEHHMS W BHU3yalIM3allMUd JAaHHBIX,
BKJIIOYAsl POCCUIICKUE PELICHHUS.
Pa3BuTh HaBBIKM MOATOTOBKH JaHHBIX JUIA aHANK3a: paboTa ¢ TaOIMYHBIMU
nponeccopamu (MS Excel, Open Office Calc), dopmatamu mannbIx (XIsx, csv, txt),
BBISIBIICHHE U MCIIPABIICHUE OINOOK.
OCBOHUTH METO/IbI YUCIIEHHOTO 1 HEYHCIEHHOTO aHAIN3a IaHHBIX, BKITIOYAast
BHU3YyaJIN3aLUIO [T0KA3aTENIEeW U 3aBUCHMOCTEN.
N3yunTh OCHOBBI KOPPENALMOHHO-PETPECCUOHHOTO aHain3a, METObI
knaccuukanuu (baiiecoB knaccupukaTop, JepeBbs peHICHNH) U OLIEHKY UX KayecTBa.
ITprobpectn mpakTHYeCKHil ombIT paboTel ¢ low-code u no-code
CHCTEMaMH JUIs PEeUIeHHUs 3a7ad Ou3HeC-aHaTUTHUKH.
HayuuTbcst HHTEpIIPETUPOBATH PE3yIbTAThl AHATN3a U MPUMEHATH UX IS
IPOTHO3UPOBAHUSA U IPUHATHS PELICHUH.
[TnanupyeMbIiMu pe3ynbTaTaMu 00y4eHHUS MO TUCHUIUIMHE (MOAYIIO), SIBISIFOTCS 3HAHUSA,
yYMEHUS1, HaBBIKU. [lepeueHp MIaHUpPyEeMBIX Pe3yJbTaTOB OOYUEHHS 10 JAUCIHUILINHE (MOJYIIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMUd OCBOEHUS 00pa30BaTENbHON MPOTrpaMMbl,
npezcTasieH B Tabnuue 1.

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

Pe3ynbTathl 00yueHUs MO AUCIUTIINHE

JOCTUKEHUHM HAyKU U
TEXHUKHU

Kox n
HazBanue Kox u popmynuposka (dhopmyIrpoBKa
OIIOII BO, HMHIMKATOpa Kon
KOMITETEHIINN
COKpaIlICHHOC AOCTHXKCHUA pe3ynb DopMyIUpOBKa pe3ysbTaTa
KOMITETEHIINN
TaTa
23.04.01 OIIK-1 : Criocoben OIIK-1.4B : P1 3HaHHEe | COBPEMEHHBIX
«TexHoyorus | CTaBUTH M PEIIaTh IMpumenser HalpaBJICHUH Pa3BUTHA
TPaHCIIOPTHBIX | HAYYHO-TEXHHUUYECKHE | MpOrpaMMHBIE KOMITBIOTEPHBIX
MIPOLIECCOB» | 3a/auu B cdepe CBOe | MHCTpyMEHTAJIbHBIE TEXHOJIOTHH
(M-TT) npodeccHoHaTbHOR cpencTaa st Pl | Ymenue | nmpumeHsiTh COBpEMEHHBIE

JeATeTbHOCTH U pemneHus HalpaBJICHUs
HOBBIX CTaH/IAPTHBIX 3a/1a4 KOMIIBIOTEPHBIX
MEXIUCIUIIIMHAPHBIX | MpodeccnoHambHOMI TEXHOJIOTUHM 11
HAIIPABJICHUH C JIEATEIIBHOCTH XpaHeHus1, 00paboTKH U
HCTIOJIb30BaHUEM MIPECTaBICHNAS JAHHBIX
€CTECTBCHHO- PJI1 HaBpik | paboOTBI C HHCTpYMEHTAMU
Hay4YHBIX U aBTOMAaTU3UPOBAaHHOU
MaTeMaTHIECKHX 00paboTku mHOpMAIIH
MoJieNnel ¢ yueToM
MOCIEHUX

B nmponecce OCBOCHUA JUCHUINIMHBI PEIOAOTCA 3aJadd BOCIIMTAHUA TapMOHUYHO
paanToﬁ, HanHOTHqHOﬁ U COLIMAIbHO OTBETCTBEHHOI JIMYHOCTH Ha OCHOBE TPAAUIIUOHHBIX




POCCHICKHX TyXOBHO-HPaBCTBEHHBIX U KYJIBTYPHO-UCTOPUYECKUX LIEHHOCTEH, NIPEACTaBICHHBIC
B TaOnuite 1.2.

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCIIUTAHUS

BocnurareabHble 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 MEIIICHHE
MBIIIJICHUA

fl)opanOBalme KOMMYHUHKATUBHBLIX HABBIKOB U KYJbTYPbI 0o0IIeHusT

CDOpMI/IpOBaHI/Ie HaBbIKOB Hy6J’II/I‘{HOFO Bzaumonomors u YMmenue pa60TaTI> B KOMaHAC U
BBICTYIJICHUSA U MPE3CHTALIUU CBOUX uaeu B3aMOYBaKCHUE B3aUMOIIOMOIIb

2 Mecto aucuuniuHbl (MoayJisi) B ctpykrype OIIOIT

Hucuumnnuna «TexHonorun VICKycTBEHHOTO UHTEIJIEKTa» OTHOcUTCsS K bioky 1
Jucuunauael (MOIYIIH)

3. O0bem AUCHUNIMHBI (MOAYJIS)

O0bemM JUCHUIUIMHBI (MOAYJSl) B 3aYETHBIX E€IUWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMHYECKHX YacOB, BBIICJICHHBIX HAa KOHTaKTHYIO paboTy ¢ obOydarommumucsa (10 BUIAM
yueOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO padOTy, IPUBE/EH B Tabaue 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

Tpyno- O0OBeM KOHTaKTHOH paboTHI (Yac)
€MKOCTb
Cemectp
Hassarne g)i;) Pl\:_i Hacrs I/IEIOI/lciO)C AynuropHas Breaym- CPC i)TOTI?c/[ii
OIIOIT BO e v P yAHTOp TopHas
HUS (3P0, (.E) Beero TalUHA
0300) o
nex. | mpak. | ma6. | IIA | KCP
23.04.01
Texonorna | = 640 | Mo1p 2 2 37 | s | 28 [ o 1] 0] s 3
TPaHCHOPTHBIX
IIPOIIECCOB

4 CTpyKTypa U coiepKaHue IUCUMILTUHBI (MO1YJIs1)

4.1 CTpyKTypa IMCOUILTHHBI (Moays) ajass ODO

TemaTudeckuii miiaH, OTpaKArOIIMK COAEpKAHWE TUCHIUIUIMHBI (TIEpeUeHb pa3/iesioB U
TeM), CTPYKTYPHUPOBAHHOE 10 BUJaM YUIE€OHBIX 3aHITHH C YKa3aHUEM X 00bEMOB B COOTBETCTBUHU
¢ y4eOHBIM IJIaHOM, ITpHUBEEH B Tabnuie 3.1

Tabnuma 3.1 — Pazaensl TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU NeSATeTbHOCTH U (HOpMBI
Tekymero Koutpods aiast OPO

Kon pe- Koi-Bo yacoB, 0TBeIeHHOE Ha Dopma
Ne HasBanue TeMbl 3ynbTara P
Jlex [Ipaxt JIa6 CPC TEKYILEro KOHTPOJIs
00y4eHus




KoMmITbroTepHbIe TEXHOIOTHH
KaK HHCTPYMEHT XPaHCHHS,
1 | obpaboTku, aHanM3a u PJI1 2 0 0 1 Tect
NPE/ICTABIICHHUS TAHHBIX U
uHdopmaImu.

AmHanmn3 JaHHBIX, OOJBIINE
JlaHHbIe, HATpaBieHus Data

2 . Pl 2 0 0 1 Tect
science, CUCTEMbI OM3HEC-
AHAJIUTHKY.
CucTeMsbl XpaHeHHS U

3 | BH3yanHM3anuy JaHHBIX. P12 2 0 0 1 Tect

Pocculickuii CErMEHT pbIHKA.
TloaroroBka gaHHBIX IS
aHaNIM3a U BU3YaJIU3aliu.
4 | HavyanbHble HABBIKH. PI3 0 4 0 4 IMpakTnyeckas paboTa
TabnuuHbIE IPOIIECCOPHI,
(hopmaThl XpaHCHUS IaHHBIX.
YncnoBsle 1 HEYHUCIIOBEIE

5 JaHHBIE (BHIGODKH, BEKTOBL). P2 0 4 0 2 [MpakTnyeckas paboTa

YucnoBble XapaKTEPUCTUKH

6 BHBODOK. Pa3 0 2 0 2 IMpakTnaeckas paboTa
7 | HeuncroBble naHHBIE. PJ13 0 2 0 2 IIpakTuueckas pabota
MaccuBbI JaHHBIX
8 (raTadpeiivbr). P12 0 2 0 4 IMpakTuyeckas paboTa
9 Kopp CIATMORHO- 0 4 0 6 [pakTuueckas pabota
perpecCHOHHbIH aHAITH3.
10 | Metons! Ki1accuUKAIIH. 0 4 0 6 IIpakTuueckas pabota
Cucremsl kiacca low-code,
11 no-code. P/l 2 6 0 6 IMpakTnyueckas paboTta
HToro no Tabauue 8 28 0 35

4.2 Copep:xanue pa3aejoB U TeM JUCHUITHHBI (Moayas) Aias ODO

Tema I KomnvlomepHuvle mexnono2uu Kax UHCmMpYyMeHm XpaneHus, o6pabomku, anaiusa u
npeocmaegienus OaHHbIX U UHPOPMAYULL.

Conepxannie TeMbl: COBpEMEHHBIE HAIIPABJIEHUS PA3BUTUS KOMIIBIOTEPHBIX TEXHOJIOTHH.
MeTtoibl U cpelicTBa XpaHEHUs], 00padOTKH, aHAIM3a U MIPEJICTABICHMSI TaHHBIX U UH(pOpMaILUH.

@®opMbl U METOABI MPOBEACHUS 3aHATUN MO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JIeK1nu, NpakTuyecKue 3aHATHUsI.

Bunbl caMmoCcTOATENBHON TOATOTOBKH CTYAEHTOB 10 TeMme: [oAroroBka K mpakTHYECKUM
3aHSTHSIM.

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

Conepxanre TeMbl: OCHOBHBIC METOJIBI aHAIM3a JAaHHBIX, pa3audus HampaBiieHud Data
science, X MPaKTUYECKOE MPUMEHEHHUE.

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHITHH 10 TEeMe, MPUMEHSEMbIe 00pa3oBaTEIbHBIC
TEeXHOJOTHH: JIeKInu, MpakTUYeCKue 3aHsATHUSI.

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

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

Conepxxanne Tembl: Knaccudukamuss cucteM XpaHCHHS W BU3YyaTU3alllH JTaHHBIX.
[Ipumepsl TaKMX CUCTEM OT OT€UECTBEHHBIX MPOU3BOIUTENEH.

®opMbl ¥ METOABI TPOBEICHUS 3aHATHH MO TeMe, MPUMEHsEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JIeKIIuH, MPaKTUUECKUE 3aHITHS.

Buapl camocTosTensHOM MOATOTOBKH CTYICHTOB 1O TeMe: [1oAroToBka K MpakTUUeCKuM
3aHATHUSAM.



Tema 4 Iloocomoska OanHblX 018 auanuza u euzyanuzayuu. Hauanvuvie HagviKu.
Tabauunvle npoyeccopul, popmamul XparneHus OAHHbIX.

Conepskanne Tembl: @opmupoBanue aatadppeiiMmoB B TabimyaroM mporeccope (MS Excel |
Open Office Calc). @opmar xlIsx, csv, txt. [Torck ommOOK (YHCIOBBIE NAHHBIC), KATETOPUU
Ha3BaHbI MO-Pa3HOMY, 00bEIUHEHHE KATETOPHUH.

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

Buael camocToSTENBHON MOATOTOBKU CTYIEHTOB MO TeMe: [loAroToBka K mpakTH4ECKUM
3aHATUSIM.

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

Copepxanne Tembl: J[MCKpeTHBIC, HENPEphIBHBIC JaHHbIC. B deM ornmune. CriocoObl
BU3YITU3aIUH OT/ICJIbHBIX IOKA3aTeJICH 1 3aBUCUMOCTEHA.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUN 1O TeMe, MPUMEHSIeMbIe 00pa30BaTeIbHBIC
TEXHOJIOTUH: JICKINH, IPAKTUIESCKUE 3aHATHS.

Buzbl caMoCTOSTENIEHOM MTOATOTOBKH CTYJACHTOB 0 Teme: [1oAroToBKa K MPaKTHYEeCKUM
3aHSATHSM.

Tema 6 Hucnoswvie xapaxmepucmuku bl00POK.

Conepsxanne TeMmbl: CTaTUCTHYECKAs! OIICHKA YUCIIOBBIX JTAHHBIX.

@opMbl 1 METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJOTUM: JIEKIIMH, TPAKTUYECKUE 3aHATHS.

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

Tema 7 Heuucnoswie oannvie.

Conepxanue TeMbl: OLIEHKA YaCTOT U pacIipe/ieieHUs] BEPOSITHOCTEH.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIeKIIuK, 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 IMPOBEACHUS 3aHATUI NO TeMme, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: JISKINH, IPaKTUIEeCKNE 3aHATHS.

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

Tema 9 Koppensayuonno-pecpecCuoHublil AHAIU3.

Conepxxanne Tembl: JIMHEHbIE MOJENM, OLICHMBAHWE MOJENE, WHTepHpeTalus
pe3yNbTaToB, BU3yallu3allys, IPOrHO3.

@opMBl U METOJBI TPOBEICHHS 3aHITHI TO TeMe, MpUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JISKITNH, MPaKTUIECKUE 3aHITHS.

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

Tema 10 Memoow knaccugpuxayuu.
Copepxannie Tembl: baiiecoB kmaccuduxatop, AepeBbst pemieHuil. OIEeHKH KadecTBa
KJIaCCU(UKAIINHY, BU3YAITN3AIIHS.



@opMBI ¥ METOJBI TPOBEACHHS 3aHIATUN 1O TeMe, MpPUMEHSeMble 00pa3oBaTeIbHBIC
TEXHOJOTUM: JIEKIINH, MPAKTUYECKUE 3aHATHS.

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

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

Conepkanure Tembl: [IpumeHeHue cucteMm kiacca low-code, no-code i perieHus
MPaKTUYECKHX 3aJ1a4y aHaIn3a OM3HEC-TaHHbIX.

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

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

5 Meroauyeckue YyKazaHusl JAJIs1 OOYYAIOIIMXCS MO0 HU3YYEHHID W Ppeau3anuu
AMCUUIIMHBI (MOIYJIs1)

5.1 Meroanyeckue peKOMEHAAIUHM OOYYAIOIIMMCH MO M3YYeHUI0 IHCUHUILUIMHBI W MO
o0ecrne4YeHNI0 CAMOCTOAITEILHOM PadoThl

MeToanyeckue peKOMeH/IALHH 110 OPTAaHU3ALMH CAMOCTOSITeIbHOM PadoThI

B xozme u3yuyeHHMs AMCUMIIMHBI CTYIEHTBI JIOJKHBI IMOCEIIATh ayJAWTOPHBIE 3aHATUS
(JIeKIuK, MpaKkTUYECKue 3aHATUS, KOHCyibTaluu). Ocoboe MecTO B OBJIAJEHUM 4YaCTblO TEM
JAHHOW JMCLUMILIIMHBI OTBOAMTCS CaMOCTOSITENIbHOM paboTe, MpU 3TOM BO BPEMs ayIUTOPHBIX
3aHATUI MOTYT OBITH PACCMOTPEHBI U NMpopadoTaHbl HauboJIee BaXKHbIE M TPYAHBIE BOIIPOCHI 110
TOM WM WMHOM TeMe NMCUUIUIMHBI, a IPUMEHEHHUE YK€ OCBOCHHBIE HABBIKOB B CMEKHBIX
TEXHOJIOTUSX BBIHECEHBI HA CAMOCTOATENIEHOE 00yUEHHE.

B coorBercTBUM € y4yeOHBIM IUIAHOM HAaIpaBJICHUS MOJATOTOBKM IPOLIECC H3YyUEHUs
JUCLUIUIMHBI IPEAyCMaTPUBAET MIPOBEACHUE JIEKIUH, MPaKTUUECKUX 3aHATUN, KOHCYJIbTALM, a
TaK)K€ CaMOCTOSITENIbHYIO pabOTy CTY/IEHTOB.

Hwxe nepeuncnens! npelHa3HAYEHHBIE U CAMOCTOSITEIBHOTO U3YUYEHUS CTYIEHTAMH T€
BOIPOCHI, KOTOPbIE BO BPEMsI IPOBECHUS aAyAUTOPHBIX 3aHATUN M3y4alOTCs HEIOCTATOYHO WIIU
U3y4eHHe KOTOPBIX HOCUT 0030pHBII XapakTep.

Ilepeuenn U TeMaTHKA CAMOCTOATEJIBLHBIX PA0OT CTY/I€HTOB M0 AUCHHUILINHE

1. Teopus BeposTHOCTEM
2. Ilpuknagnas cTaTucTHKA

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

[Tpu HEOOXOAMMOCTH 00YHAIOIITUMCS U3 YHUCIIA JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU
3I0POBbSI 1 MHBAITUJIOB (IO 3asiBIICHHIO 00YYAIOIIErocs) MPEI0CTaBIseTCs yueOHas
uH(pOopMalns B JOCTYIHBIX (pOpMax C yUETOM MX UHAUBUAYAJTbHBIX CUXO(PU3UUECKUX
0COOEHHOCTEIA:

- JUIS JIUIL C HApYLIEHUSMU 3pEHMs: B Ie4aTHOH popme yBennueHHbIM IpupTOM; B hopMme
NIEKTPOHHOIO  JOKYMEHTAa;  WHAUBUAYyalbHbIE  KOHCYJIbTAlUM  C  IPUBJICYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUS, KOHCYIbTAIUH U JP.

- 17151 JIM1LL C HApYIICHUSIMU CiTyXa: B IeyaTHOH (hopme; B popmMe 2JEKTPOHHOTO JOKYMEHTA;
WHAMBUAYaJIbHbIE KOHCYNbTAIUM C TPUBJICUEHUEM CYpAONEPEBOJUMKA; WHAMBHUAYaJIbHbIE
3a/laHusl, KOHCYJIbTALUU U JIp.



- IUTs1 JTUIT C HApYLICHUSIMU OTIOPHO-BUTATEILHOTO alllapaTa: B euaTHo# ¢popme; B hopme
3JIEKTPOHHOI'O TOKYMEHTa; MHIAUBHUAYaIbHBIE 3a1aHUs, KOHCYIbTALUK U JIP.

6 ®oH/T OLIEHOYHBIX CPEICTB /1JIfl MPOBEIeHUS TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOMI
arTecTAlMU O0YYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mis arrectaumu oOydarommxcs Ha
COOTBETCTBHE HX NEPCOHAIBHBIX JOCTIDKCHHH IIAHUPYEMBIM pe3yibTaraM OOydeHHus 10
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIBI OLIEHOYHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 3aJaHHS,
METOJIMYECKHE MaTepHaibl, ONpPECIIOINe IPOLEeIyphl OICHWBAHHUA 3HAHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U NIOKA3aTeIH, HEOOXOAUMBIE [Tt OLICHKU 3HAHUH, YMEHUH, HABBIKOB
M XapaKTepusymome odTanbl (OpPMHpPOBAaHUS  KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaresbHON MPOrpamMMmBbl, ripeAcTaBieHsbl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYEeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCHMIINHBI (MOLYJIs1)

7.1 Ocnoenaa numepamypa

1. Ananu3 1aHHBIX : y9eOHHK 11 By30B / oJ penakiueit B. C. Mxurapsna. — MockBa :
WznatenbctBo FOpaiit, 2025. — 448 c¢. — (Bricmiee o6pazosanue). — ISBN 978-5-534-19964-2.
— Tekct : oanekrponsbli // OOpa3oBartenbHas mmiatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/560311 (mara oopamenus: 01.09.2025).

2. beccmeptrbiii, U. A. HcKkyccTBeHHBI HMHTEIUIEKT. BBeleHne B MHOTOareHTHBIE

cuctembl : yueOHUK ans By3oB/ . A. beccmepthbiit. — MockBa : M3parensctBo FOpaiir,
2025. — 148 c.— (Bwicmiee oOpa3oBanue). — ISBN 978-5-534-20348-6. — Tekcr
aNekTpoHHBIW  //  OOpaszoBarenpHas  miatdpopma  HOpaiit  [caiit]. —  URL:

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

3. Kpusonanos, C. f., Maremaruka Ha Python : yuebnuk / C. f. KpuBonamnos, M. b.
XpunynoBa. — Mocksa : KuoPyc, 2022. — 455 ¢. — ISBN 978-5-406-09765-6. — URL:
https://book.ru/book/943665 (nata obpammenus: 09.09.2025). — TekcT : 371€KTPOHHBIH.

7.2  /lononnumenvnasa numepamypa

1. KosaneBa, M. A., Ananu3 maHHbIX : y4eOHoe mocobme / M. A. Kosanema, P. U.
bremupoBa. — Mocksa : Pycaitac, 2023. — 62 ¢. — ISBN 978-5-466-02238-4. — URL:
https://book.ru/book/947451 (nata obpammenus: 09.09.2025). — TekcT : 371€KTPOHHBIH.

2. Tlapmmunesa, JI. C., MuoromepHslii aHanmu3 naHHbIX Ha Python : ywyeOnuk / JI. C.
[Tapmmnunesa, A. A. ITapmunnes. — Mocksa : KnoPyc, 2024. — 129 ¢. — ISBN 978-5-406-
12606-6. — URL: https://book.ru/book/951954 (mara oOpamenus: 09.09.2025). — Tekcr :
JJIEKTPOHHBIN.

3. TIporonesikonos A.B., ITeuioB I1.A., CanoBurkoB B.E. Anroputmsr Data Science u ux
npakTudeckas peanusanus Ha Python : YueOnoe mocobue [DnexkrponHslii pecypc] : Uuppa-
Wmxenepus , 2022 - 392 - Pexxum moctyna: https://znanium.com/catalog/document?id=417222

4. ConosbeB, B. 1., AHanu3 1aHHBIX B 9KOHOMHKE: Teopus BepOSTHOCTEH, IpUKIIaIHas
CTaTHCTHKa, 00paboTka U aHanu3 AaHHbIX B Microsoft Excel. : yueOnuk / B. . ConoBreB. —
MockBa : KnoPyc, 2025. — 497 c¢. — ISBN 978-5-406-13693-5. — URL:
https://book.ru/book/955517 (nata o6pamenus: 09.09.2025). — TeKkcT : 37eKTPOHHBII.

7.3 Pecypcot ungpopmayuonno-menekommynuxayuonnou cemu "Hnmepnem',
6Knuan npogeccuonanvhvie 06a3vl OAHHBHIX U UHPOPMAUUOHHO-CHPAGOUHDbIE
cucmemsl (npu HeoOX00UMOCmU):

1. O6pasoparenbHas miathopma "FOPANT"



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

3. DnexTpoHHO-OubMMoTeunas cucrema "BOOK.ru"

4. Open Academic Journals Index (OAIJI). [IpodeccnonanpHas 6aza gaHHBIX - Pexum
nocryna: http://oaji.net/

5. Ilpesunmenrtckas OuOmmoreka wuM. b.H.Empnuna (06a3a JaHHBIX —Pa3IMYHBIX
npodeccnoHanbHbIX 00nacTeil) - Pexxum nocryna: https://www.prlib.ru/

6. HudopmammonHo-crnpaBovyHas cuctema "KoncympranTt Ilmtoc" - Pexxum mocryma:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHMYECKOe oO0ecneyeHHe AUCUUIJIMHBI (MOAYJis) W IepeyeHb
HHG(pOPMANMOHHBIX TEXHOJOTHI, UCIOJIb3yeMbIX NMPH OCYILECTBJIEHUH 00Pa30BaTEeILHOIO
Mmpouecca no JUCHUIVIAHe (MOYJII0), BKJIIOYas NepevyeHb MPOrpaMMHOro odecreyeHust

OcHOBHOE 000pPYI0OBaHUE:

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

e MonuTtop o6maunslii 23" LG23CAV42K/mpis Geniu

e Mynbrumenuiineiii mpoektop Nel Casio XJ-V2

e O0naunblii MmonuTop 23" LG CAV42K

¢ O6maynbrit Moautop LG Electronics uepHsblii +Kki1aBuaTypa+Mpliib

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

e [Ipoekrop Casio XJ-V1

e Yer-Bo Oecn.mutanust UPS-3000

IIporpamMmmHoe o0ecrieyeHue:
e Microsoft OfficeProffessionalPlus 2019 Russian

e Python
e Windows
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@DOoH/] OLIEHOYHBIX CPEICTB
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TEXHOJIOI'MM HICKYCCTBEHHOI'O UHTEJIJIEKTA

Hanpasnenue u HanpaBiIeHHOCTh (IPOQIIIB)
23.04.01 TexHomOrMs TPAHCIOPTHBIX MPOLIECCOB. TpaHCIOPTHBIN HHKUHUPUHT

I'ox nabopa na OIIOII
2025

dopma 00ydeHus
OuHas

Bnagusoctok 2025



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Hassarue OIIOII BO, Kon u popmynupoBka KoMHeTeHIN

COKpameHHOe nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

23.04.01 «Texuonorus
TPAHCHOPTHBIX MPOLIEC
COBY»

(M-TT)

OIIK-1 : CnocoGeH CTaBHUTh U perl
aTh HAYYHO-TEXHHYECKHE 3a]a49H B
cdepe cBoei mpodheccHoHaIbHOM I
SSITETbHOCTH M HOBBIX MEKAUCIIHIT
JIMHAPHBIX HANPABJICHHH C HCIIOJb3
OBaHHEM CCTECTBEHHO-HAYYHBIX
MaTeMaTHYeCKUX MOJIETICH ¢ yUeTo
M MOCJICJHUAX JOCTHXKEHUN HAYKU U
TEXHHUKH

OIIK-1.4B : [IpumeHsieT mporpaMMHBIE HHCTPYM
SHTaJIbHBIC CPE/ICTBA AJISl PELICHUS CTaHAAPTHBI
X 3a71a4 po(eCCHOHANBEHOMN JIeSITeIbHOCTH

Komnerenius cunraercs chopMUpOBaHHON Ha JAHHOM 3Talle B Cllydae, €CJIH oJydyeHHbIe
pe3ynbTaThl OOYYCHHsI MO JUCIHUIUIMHE OICHEHBI TOJOXKHUTEIBHO (IUana3oH KPHUTEPUCB
OILICHUBAHMSI PE3YIHTATOB O0YUCHUS «3aUTEHOY, YIOBIETBOPUTEIHHOY, «XOPOIIIO», KOTIUIHON).
B cayuae OTCyTCTBHSI MOJOXKUTENBHON OIEHKM KOMIIETEHIMS Ha JAHHOM JTale CUYUTAeTCs
Hec(OPMUPOBAHHOM.

2 Tloka3aTe/iM OLlEHUBAHUS IVIAHUPYEMbIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus OIIK-1 «CrniocoGeH cTaBUTh U peliaTh HAyYHO-TEXHUUYECKUE 3a]]a4l B
cdepe cBoelt mpodecCHOHATBLHON ACSITEILHOCTH U HOBBIX MEXIHCIUILTMHAPHBIX HATIPABICHUH C
HCIIOJIb30BAHUEM €CTECTBEHHO-HAYYHBIX U MATEMAaTUUYECKUX MOJIEIIEH C yU4ETOM MOCIETHUX
JOCTH>KCHUN HAYKH M TEXHUKHI

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Pe3ynbraThl 00y4eHuUs 10 TUCIUILIMHE
Kox u popmymuposka nuguxar | Ko | Tu Kpurepuu onieHMBaHUS PE3yNbT
opa JOCTHXKEHHS KoMIleTeHnun | A I aToB 00y4YeHns
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-1.4B : Ilpumenser nporpa Pl 3H | cOBpeMEHHBIX HalpaBJIEHUH pa | MOHMMaHHE pa3HHUIIBI HAIIPaBJe
MMHbIE HHCTPYMEHTAJIbHBIE CPe | 4 aH | 3BUTHA KOMIBIOTEPHBIX TEXHON | HHH Pa3BUTHA KOMITBIOTEPHBIX
JICTBA JUISl pEIICHNs] CTaHJIapTH ne | orui TEXHOJIOTHH
BIX 337124 IPO(ECCHOHATBHOM 1T v NPHUMEHATH COBPEMEHHBIC HAIIP
eSTENbHOCTH P/l | Me | aBneHMS KOMIIBIOTEPHBIX TEXHO | TIOHMMaHUE OCHOBHBIX METOJIOB
1 HU | Jmorwmit it XpaHeHus, 00paboTk | pabOTHI C TaHHBIMH
e 1 ¥ TIPEJICTABICHUSI JTAHHBIX
CKOPOCTH ¥ TOYHOCTH BBITIOJTHE
Pl Ha | pabGotsi ¢ WHCTPYMEHTAMH aBTO | O onepanii 06pado
BBl | MaTU3UpPOBaHHOHN 00pPabOTKH U
1 « HopMaLH TKH JIJaHHBIX B CIICIIHAIM3UPOBA
HHOM 110

Ta6J'II/IL[a 3aIOJIHACTCSA B COOTBETCTBUU C pa3aCiiOM 1 PaGoueii IporpamMmbl TUCHUIIIIMHBL

(Moyist).

3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6muma 3 — [lepedeHp OIIEHOYHBIX CPEACTB MO IUCIHUIUIAHE (MOJTYITIO)



HaumMeHoBaHME OLIEHOYHOTO CPECTBA U TP
KonTponupyemblie manupyeMelie pe3 | KoHTponupyeMble TeMBbI [ excrasienne ero 8 ®OC
yIbTaTHl 00yUYeHUS WCLUIUINHEI TIpoMexyTouHas aT
Texymuii KOHTPOJIb
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
pEMEHHBIE HAalPaBICHHS
OJIOTUH KaK HHCTPYMEHT
KOMITBIOTEPHBIX TEXHOJIOT
. XpaHeHus1, 00paboTky, an | Tect Tect
uit 111 XxpaHenus, 0opado
aJIu3a 1 MpeCcTaBICHHs /I
TKHU W TIPEJICTAaBICHUS AaH
AHHBIX U MH(POpPMAIHH.
HBIX
P/1 HaBbIk : paboTHI ¢ 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 | Bu3yanuzanuu 1aHHBIX. P
H yu uu A Tect Tect
HCC-aHAJIUTHKH OCCHUUCKHHU CCTMEHT PBIHK
a.
P12 YMeHue : aHaNn3nupoBaTh | | 8 Maccusbl naHHbIX (1 | [paktiueckas paGo | Ilpaktudeckas pa6o
OoIpIINC JAHHBIE atadpeiimb). Ta Ta
PJ12 Hagrbik : ucrnonan30BaHus
1.5. YUncnoBsle 1 HEUYUCIIO
nH(OPMALMOHHBIX TEXHO [MpakTuyeckas pado | IIpakruueckas pado
o BbI€ JIaHHBIC (BBIOOPKH, B
JIOTHHU I pCIICHUS IIPpaK Ta Ta
€KTOPHI).
THYECKHX 3a]ad.
PJ13 3uanue : hpopmaToB xpane | 1.4. [TonroToBka JaHHBIX
HUSI JaHHBIX (XIsX, csv, tX | Uit aHaM3a 1 BU3yalau3a
t) 1y, Havansnele HaBbiku. | [Ipaktuueckas pabo | Ilpaxtnueckas pabo
Tabmmunsble mponeccopsl, | Ta Ta
(opmMaTsl XpaHEeHHs JaHH
BIX.
P13 YMeHHUe : TIO/ITOTABIMBAT | | 7. Heuncnosble Aannble | [Ipaxtndeckas pa6o | IlpaxTudeckas pa6o
b IaHHBIE JUTS aHAJIN3a Ta Ta
PI3 Hagpik : ouncTku U ipeod
pasoBaHus JaHHBIX B Ta0 | 1.6. Uncnoseie xapakrepu | Ilpaxtnueckas pabo | IIpakrudeckas pado
m4HbIX nporieccopax (Ex | cruxu BeIOOpOK. Ta Ta
cel, Calc)

4 Onucanue npoueaypbl OCHUBAHUA

KayectBo c(hopMUPOBAaHHOCTH KOMMETEHIM Ha JaHHOM »JTale OIEHHWBAeTCsS I10
pe3ysbTaTaM TeKYIIUX U IPOMEXKYTOUHBIX aTTeCTallui MpU MOMOIIN KOJMYECTBEHHOM OIEHKH,
BbIpa)KeHHOU B Oayutax. MakcumasnbHas cymMma 0ajuloB Mo JUCHMIUIMHE (Moayiro) paBHa 100

Oasam.

KadectBo chopmMupoBaHHOCTH KOMIIETEHITUI HA TAHHOM dTarle OIIEHUBAETCS 10 pe3yabTaTaM
TEKYIIMX U MPOMEKYTOUHBIX aTTECTAIMi MPU TTOMOIIY KOJTHUYECTBEHHOM OIIEHKH, BBIPAKEHHOM
B Oayutax. MakcumainbHasi cyMMa 0ajuioB 1Mo AUCITUIUIMNHE (MOy o) paBHa 100 Gamam.

OLIEHOYHOE CPEICTBO

Bun yueGHOI AesiTenbHOCTH

TpakTuueckas pabora | Tect

| HWroro




Jlexuust 10 10
ITpoMexyTouHasl aTTeCTALHs 30 30
IIpakTuueckue 3aHsATUSA 60 60
CamocrosTenpHas paboTa

Hroro 60 40 100

Cymma 6amioB, HAOpaHHBIX CTYICHTOM I10 BCEM BUAAM YY€OHOU NEATEIHLHOCTH B paMKax
JMCIIATUTMHBL, TIEPEBOTUTCS B OLIEHKY B COOTBETCTBUU C TAOJIUIICH.

CymmMma Gamno
B
Or11eHKa 110 IPOMEXK
YTOUHOH arTecTaiy | XapakTepUCTHKA KauyecTBa ChOPMUPOBAHHOCTH KOMIICTCHIIMU
o JUCHH | u
IIJIMHC
CTyneHT IeMOHCTpUpPYET C(OPMUPOBAHHOCTD UCIUIUTMHAPHBIX KOMITETEHINH, 00H
«3a4TCHOY / apy’KMBaeT BCECTOPOHHEE, CHCTEMaTHIeCcKoe U IIIy00oKoe 3HaHUe y4eOHOro MaTepra
or 91 10 100 J1a, YCBOWJI OCHOBHYIO JINTEPATYPY 1 3HAKOM C JIOTIOJIHUTEIIbHOM JINTEPaTypOid, pexo
MEH/IOBaHHOW MPOrpaMMOii, YMEET CBOOOIHO BBIOJIHATH NPAKTUYECKHUE 3aAaHU, TIP
«OTIUYHO» €lyCMOTPEHHBIE IIPOTPAMMOIi, CBOOOIHO ONEpHpyeT MPUOOPETECHHBIMHU 3HAHUSAMH, Y
MEHHSIMH, IPUMEHSCT UX B CUTYallUsX TIOBBIICHHON CIIOKHOCTH.
«3a4TeHOY / CTyzIeHT NeMOHCTPUPYET COPMHUPOBAHHOCTh UCIUIUIMHAPHBIX KOMITETEHIUH: OCH
ot 76 10 90 OBHBIC 3HAHUSI, YMEHUSI OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAUNTEIbHbIC 01511/1610/1, HeToq
HOCTH, 3aTPYAHECHUS IPU aHATNTHIECKHUX ONlepanusX, HepeHoce 3HaHUH ¥ YMEHUH H
«XOopomo» a HOBbIC, HECTaH/IaPTHbIC CUTYAIIUH.
«3a4TeHO» / CTyneHT NeMOHCTpUPYET COPMHUPOBAHHOCTD TUCIMILUIHAPHBIX KOMIICTSHIINH: B XO
Jie KOHTPOJIBHBIX MEPOIPHUSATHH JTOITYCKAIOTCS 3HAYUTEIbHBIE OLIMOKH, IIPOSIBISIETCS
ot 61 10 75 OTCYTCTBHE OT/EIbHBIX 3HAHUH, YMEHUI1, HABBIKOB 110 HEKOTOPBIM AUCIUILIMHAPHEI
«YAOBJICTBOPH | KOMIICTCHIUSM, CTYJICHT HCIIBITHIBACT 3HAYUTENIBHBIC 3aTPYJHCHUS IIPH OTICPHPOB
TCJIbHO» AQHWU 3HAHUSMH ¥ YMEHUSIMU TP UX NEPEHOCE Ha HOBBIC CUTYAITHH.
«He 3a4TeHO» /
ot 41 10 60 V crynenra He C(l)(ipMI/IpOBa;HLI JUCIHIUTMHAPHBIE KOMITETSHIINH, IIPOSIBIISIETCS] HEOC
«HEYIOBJIETBO | TAaTOMHOCTb 3HAHMH, yMEHHH, HABBIKOB.
PUTEIBHO
«He 3a4TeHO» /
o1 0 10 40 JucuuninHapHble KOMITETEHINH ne cdoopMH?OBaHm. [TposiBisieTcs MONHOE WK TIPaK
«HEYIOBJIETBO | THYECKH MOJIHOE OTCYTCTBUE 3HAHUH, YMEHUH, HABBIKOB.
PUTCIIBEHO»

CYMMa 6aJ'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHIaM yqe6H0171 ACATCIIbBHOCTH B paMKax
JAUCHUIIIMHBL, IICPEBOAUTCA B OLICHKY B COOTBCTCTBUU C Ta6)’[HHeI>i.

JIBHO»

CyMMi Gano O1eHKa 110 TPOMEXx
YTOUHOH aTTecTalu XapaxkTepucTHKa KadyecTBa chHOPMUPOBAHHOCTH KOMITETEHIINI
MO AUCLMIUIN
He 1
CTyzeHT IeMOHCTpHpPYET CHOPMHUPOBAHHOCTH JUCIMILTHHAPHBIX KOMIICTECHIINH, 00Ha
PY’KHBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOE U TITy0OKOoe 3HaHNne yaeOHOTO MaTeprana
o191 510 100 «3a4TeHO» / » YCBOWII OCHOBHYIO JINTEPATYPY H HAKOM ¢ JIOTIOJTHUTEIIBHOHN JINTEPaTypoii, pekoMe
«OTIINIHO» H/IOBaHHOU IIPOTPaMMOH, yMeeT CBOOOIHO BBIMONHATE MPAKTUIECKHE 3aJaHuUs, TIPeJ
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONIEpHPYET NPHOOPETEHHBIMH 3HAHUSAMH, YME
HUSIMU, IPUMEHSIET UX B CUTYallUsIX TOBBIIEHHOH CI0KHOCTH.
CTyzieHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIUILTMHAPHBIX KOMIIETEHIHI: OCHO
ot 76 110 90 «3a4TeHO» / BHBIC 3HaHUS, YMEHUS OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAYUTEIIbHBIS OVH_II/I6KI/I, HETOYH
«XOPOIIO» 0CTH, 3aTPYAHECHUS TP aHATUTHYECKUX OTIEePaNnsIX, IepeHoce 3HaHUi U yMEHU Ha H
OBbI€, HECTAHIAPTHBIE CUTYAIHN.
CTyzeHT AeMOHCTPHPYET CHOPMHUPOBAHHOCTH TUCIUIUIMHAPHBIX KOMIIETEHIIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOIPUATHH JOMYCKAIOTCS 3HAYUTENIbHbIE OLIMOKH, IPOSBIAETCS O
oT 61 o 75 «yIIOBJICTBOPUTENb | TCYTCTBHE OTIENbHBIX 3HAHUI, YMEHUH, HABBIKOB 110 HEKOTOPHIM AUCIUIUIMHAPHBIM K
HO» OMITETEHIUSAM, CTYAECHT UCIBITHIBAET 3HAUUTEIIbHBIE 3aTPYAHEHHS IIPU ONIEPUPOBAHU
Y 3HaHMSIMU M YMEHMSMH IIPH UX IIEPEHOCE HAa HOBBIC CUTYAIIHH.
«He 3a4TeHO» /
ot 41 10 60 (Hey0BIETBODHTE V cTynenra He chOPMHUPOBAHBI TUCHUIUTMHAPHBIE KOMIETEHIIMH, TPOSIBISIETCS HEI0C

TaTOYHOCTh 3HAHUM, YMEHU, HABBIKOB.




«HE 3aYTEeHO» /
ot 0 mo 40 «HEYJOBJIETBOPHUTE
JIBHO»

ﬂI/ICIII/IHJlI/IHapHBIe KOMIICTCHIMU HC C(i)OpMPIpOBaHLI. HpOSIBHSIeTCH IIOJIHOC WJIM IIpaK
TUYCCKH ITOJIHOC OTCYTCTBUE 3HaHPII>1, yMeHHfI, HaBBbIKOB.

5 HpI/IMepHLIe OLICHOYHBIC CpEeACTBA

5.1 Ilpumepsnl 3agaHui 1151 BBINOJHEHNs MPAKTHYECKUX padoT

3aoanue 1: Hamnucanue nporpaMMHOI0 K0OJia, TO3BOJISIONIETO MOTOTOBUTh JTAHHBIC JJIs
aHajau3a W BuU3yanuzanuu (paboTa ¢ MponmycKkamu, NPHUBEACHUE ITaHHBIX K CTaHIAPTHOMY
Ta0JIMYHOMY BUAY U T.1.)

3adanue 2: Hammcanue mporpaMMHOTO KOJIa, IMO3BOJISIOIIETO MOCTPOUTH MPAaBUIIbHBIC
JUarpaMMbl pacrpeieNICHuUs AT KaXI0Tr0 TUIA TaHHBIX, O0bSICHEHUE TIOTYYCHHBIX PE3yJIbTAaTOB.

3aoanue 3: Hamucanue mNporpaMMHOIO Koja ISl TPOBEACHUS ONKMCATEIbHON
CTAaTUCTUKH JIAaHHBIX, BU3yaJIn3alus U 0ObSICHEHHUE MOJTYyYEHHBIX Pe3yIbTaTOB.

3aoanue 4: Hamucanue nporpaMMHOrO Koja JUIsi IPOBEACHHUS PACIIMPEHHOTO
YaCTOTHOTO aHalii3a, aHajliM3a B3aMMOCBSI3€M MEXIY KaTeropualbHBIMH TEPEMEHHBIMH,
BU3YalIH3aIus U 00bSICHEHUE TIOTYYEHHBIX Pe3yJIbTaTOB.

3aoanue 5: Hanucanue nporpaMMHOI0 KOJa, IO3BOJISIOIIEr0 CO3/1aBaTh faTadpeiMbl U
Cpe3bl, IPOBOJIUTH Oa30BbIC ONEpalMK HaJ nartapeliMaMH ¢ HMCIOJb30BAaHUEM CTaHJIAPTHBIX
METO/I0B OOBbEAMHEHUS JAHHBIX, POBOJAUTH OLICHKY KaueCTBa JaHHBIX.

3a0anue 6: 3arpy3ka JaHHBIX C TOMOIIBIO CHCTEM Kiacca low-code u no-code,
MIPOBEICHHUE MMOJTOTOBKH JIAHHBIX, X MPEIBAPUTEIHLHOTO aHAIM3a U Bu3yanu3auuu. O0bsicHeHne
MOJIyYEHHBIX PE3yIbTaTOB.

Kpamkue memoouueckue ykazanus

[Tocne BRIMOMHEHUS KaXI0W MPAKTUUYECKOW padOThl CTYACHT JOKEH MPEICTABUTh OTYET
0 €€ BBIMOJIHEHHH, a TAK)KE OTBETHTh HA COMMYTCTBYIOIINE BOMPOCHI IO TEME.

IlIxana oyenku

ba
Ne | mn | Onucanue
bl
9 CTyoeHT IeMOHCTPHPYET yhfeHHﬂ Ha UTOTOBOM YPOBHE: YMEET CBOOOHO BBIMOIHATH MPAKTHYCCKHE 3aIaHHA, TP
5 10 HyCMOTpGEIHLIC TIPOTrpaMMoii, CBOOOTHO OTIEpUPYET MPUOOPETEHHBIMU YMEHUSIMH, IPUMEHSET X B CUTYaIUsIX 110
BBIIICHHOM CIIOKHOCTH.

CTyIeHT IEMOHCTPUPYET YMEHHS HA CPEJHEM YPOBHE: OCBOUJI OCHOBHBIC YMCHHS, HO JIOMYCKAIOTCS HE3HAYHUTEIh
4 HBIC OIINOKH, HETOYHOCTH, 3aTPYIHCHUS MPH aHAJTMTHUCCKHUX OMEpaIUsiX, IEPEHOCE YMEHHUI Ha HOBBIC, HECTaH/a
PTHBIC CHUTYAITUH.

CTyneHT IeMOHCTPHPYET YMEHHS U HaBBIKH Ha 0a30BOM YpOBHE: B X0JI€ KOHTPOJIBHBIX MEPOTIPHATHHA JOIYCKAIOT

3 5— | cs1 3HauUnTENbHBIE OMIMOKH, IPOSIBISIETCSI OTCYTCTBHE OTAEIBHBIX YMEHHM, HABBIKOB M0 TUCIUIUTMHAPHON KOMITETE
6 HIIMH, UCTIBITHIBAIOTCS 3HAYUTENBHbIC 3aTPYJHEHHS P ONEPUPOBAHUA YMEHUSIMHU U TIPH UX [IEPEHOCE HA HOBBIC
CHUTYAIHH.
2 3— | CryaeHT neMOHCTpUPYET YMEHHS U HaBBIKU Ha YPOBHE HUXKE 0A30BOTO: MPOABIISETCS HEMOCTATOUHOCTh YMCHUHN U
4 HaBBLIKOB.
0— .
1 2 CTyaeHTOM TPOSIBISICTCS TMOJHOE WK MPAKTHYESCKU TTOJIHOE OTCYTCTBUE YMEHHI U HABBIKOB.

5.2 KoHTpoJILHBII TecT

Tect 1: Anaau3 1aHHBIX, OoJIbIIMeE JaHHBIE, HanpaBJjeHusi Data Science, cucrembl
OM3HeC-aHAJIMTUKH

1. Kakoii MeTo aHanM3a JaHHBIX UCIIOJIB3YETCs IS BBISBICHUS CKPBITHIX
3aKOHOMEPHOCTEH B OOJBIINX MaccuBax MH(popMauu?
a) OnucaTenbHasi CTaTUCTUKA
b) Data Mining
c¢) JIuneitnas perpeccus
d) Buzyanmmuzanus



2. Kakas xapakrepuctuka Big Data onuceiBaer paznooOpasue popMaTroB JaHHBIX?
a) Volume
b) Velocity
c) Variety
d) Veracity
3. Kakoli TuII MalIMHHOTO 00Y4€HHUs UCIIONIBb3YET pa3MeUeHHbIE JaHHbIE 11 00yueHus?
a) O0yueHue ¢ yuureiaem
b) O6ydenue 6e3 yuurens
¢) CmemanHoe 00y4yeHue
d) I'my6okoe oOyueHue
4. Kaxolf ”HCTpYMEHT NO3BOJISIET CO3/IaBaTh MHTEPAKTUBHBIC AaIOOp/bl 0€3 HaMCaHus
Konga?
a) Jupyter Notebook
b) Tableau
c) Apache Spark
d) TensorFlow
5. Kakoii anroputm ucrnosib3yeTcs A pa3ieiaeHus] JaHHbIX Ha TPYIIIBI [0 CXOKECTU?
a) JIuneiinas perpeccus
b) Meron k-cpeaanx
¢) JlepeBo pemieHumit
d) SVM
6. Kakoii npouecc npeobpasyer chpble JaHHbIE B IPUTOIHBIN 171 aHanu3a popmatr?
a) Data Cleaning
b) Data Aggregation
c) Data Wrangling
d) Data Visualization
7. Kakoii mokazaresib OlIECHUBAET TOYHOCTh PETPECCUOHHON MOEIN?
a) Accuracy
b) F1-score
) R-xBampat
d) Precision
8. Kakas 6ubnmorexa Python yvarie Bcero ucnomnpsyercs A paboThl C TAOIUYHBIMU
JTaHHBIMHA?
a) NumPy
b) Pandas
c¢) Matplotlib
d) Scikit-learn
9. Kakoit meron HE ucnons3yetcs s 00paboTKH MPOMYIIEHHBIX 3HAUCHUH?
a) YasneHue CTpoK ¢ MpOImycKaMu
b) 3aMeHa cpeTHUM 3HaYCHUEM
¢) 3ameHa HyJIIMU
d) HIndpoBanne gaHHBIX
10. Kakoii nHCTpyMeHT Hcmob3yercs s ynpasienus workflow B Data Science mpoexTax?
a) Apache Airflow
b) Microsoft Word
¢) Adobe Photoshop
d) WinRAR

Tecr 2: KomnblOTepHbIEe TEXHOJIOTHM KAaK HMHCTPYMEHT XpaHeHHs, 00padorkwm,
AHA/IM3a U NpeACTaBJACHUA JAHHBIX



Kaxoit Tiin nHIEKCa YCKOPSET MOUCK B CTOJIOIAX ¢ TEKCTOBBIMU JaHHBIMH?
a) B-nepeso
b) Xom-unaeke
¢) OOpaTtHbIit HHACKC
d) R-nepeBo
Kakoii (hopmar gaHHBIX ONTHUMAJIEH JIJIsl XpaHEHUS BIOKEHHBIX CTPYKTYp?
a) CSV
b) JSON
c) XML
d) Parquet
Kakoii s13p1k ncnons3yercst 1 3amnpocos B ClickHouse?
a) SQL
b) NoSQL
c¢) GraphQL
d) Python
Kakoii uHCTpyMeHT ucnomibs3yercs At opkectpauuu ETL-nipouieccon?
a) Apache NiFi
b) Apache Kafka
c) Apache Spark
d) Apache Hadoop
Kakoli mpoTokos ucnosab3yercs /Ui epeiad JaHHbIX MEX]ly MUKpOocepBUCcaMu?
a) HTTP
b) gRPC
c) FTP
d) SMTP
Kakoii Tun 6a3bl JaHHBIX UCTIOJB3YETCS ISl XpaHeHus rpados?
a) MongoDB
b) Neo4j
¢) Redis
d) Cassandra
Kakoli ”HCTpyMEHT HCIOJIb3yeTCs AJI1 MOHUTOPUHTA IaHHBIX ?
a) Grafana
b) Tableau
c) Power BI
d) Excel
Kakoii popmat nanusix ucnons3yercs B Apache Kafka?
a) CSV
b) JSON
c) Avro
d) XML
Kakoli HHCTpyMEHT HCIoNIb3yeTCs AJisl yIpaBiIeHHs] METaJaHHBIMU ?
a) Apache Atlas
b) Apache Spark
¢) Apache Hadoop
d) Apache Kafka
. Kako#i Tun xpaHunuiia ucrnoiab3yeTcst sl aHaTUTHYECKHUX 3allPOCOB?
a) OLTP
b) OLAP
c) Key-Value
d) Document

Tect 3: Poccniicknii CerMeHT PbIHKA M BU3YAIU3alis JAHHBIX



Kaxoit poccuiickuii mpoaykT siBisieTcst aHanorom Tableau?

a) DatalLens

b) SAnnekc.Metpuka

¢) 1C:AnanuTrka

d) Tunbkod¢ Business

Kakas poccuiickas kommnanus pazpadaTbeiBaeT miaat@opmy i KOMIIBIOTEPHOTO 3peHusi?
a) VisionLabs

b) Annexc

c¢) CoepTex

d) Bce BhImenepevrcieHHbIC

Kakoli poccuiickuii ”HCTpYMEHT UCIIOJIB3YETCS JUIsl aHaJIu3a JI0roB?

a) ClickHouse

b) ELK Stack

c) Grafana

d) Zabbix

Kaxoit poccutickuii ceppuc npenoctanisieT API 1 06paboTku ecTeCTBEHHOTO sI3bIKa?
a) Snnexc.O6naxo

b) Coep Al

¢) Mail.ru Cloud

d) Bce BhImenepevyrcieHHbIC

Kakoli Tun Bu3yanuzanuu J1ydiie BCero NoAXOIUT sl OTOOpaskeHus: Koppensuun?
a) JIuneiHbIl rpaduk

b) Kpyrosas quarpamma

¢) duarpamma paccessHus

d) I'mcrorpamma

Kakoii poccuiickuii IpoAyKT UCTIONB3YETCS ISl XPAaHEHUSI BPEMEHHBIX PSIOB?
a) VictoriaMetrics

b) InfluxDB

c) TimescaleDB

d) Prometheus

Kakoli ”HCTpyMEHT M03BOJISIET CO37aBaTh UHTEPAKTUBHBIE BEO-AaIO0pab1?

a) Plotly Dash

b) Matplotlib

c) Seaborn

d) Pandas

Kakoii poccuiickuii cepuc npeaoctasnsetr oonaunsie GPU ms ML?

a) SAnnexc.O0nako

b) Selectel

¢) Mail.ru Cloud

d) Bce BolenepedrcieHHble

Kakoii MeToJ1 BU3yau3aiuu Jy4ille BCero NoAX0IuT AJIsl HepapXUUeCKUX JaHHBIX?
a) Jlengporpamma

b) 'ucrorpamma

c¢) Box plot

d) JIuneiinblii rpaguk

. Kakoli poccuiickuii npoaykr siisiercst anaiaorom Power BI?

a) DatalLens

b) Annexc.Metpuka

¢) 1C: Ananutuka

d) Tunskodd Analytics



Tect 4: Ananu3 1aHHBIX, 0oJIbIIMeE IaHHBIE, HanpaBJjeHus Data Science, cucrembl

OM3HeC-aHAJIUTHKHU

10.

Kakoii MeTos ucnosnb3yercs it aHaiau3a BPEMEHHBIX psiioB?

a) ARIMA

b) K-means

c) SVM

d) Random Forest

Uro o3znauaet repmuH "Feature Engineering" B MammmuHoM 00y4yeHUn?
a) Y aneHuve Bcex MPU3HAKOB

b) Co3nanue u mpeoOpa3zoBaHKe MPU3HAKOB

¢) Buzyanuzanus naHHbIX

d) HlndpoBanne gaHHBIX

Kaxkoit airoput™ HCIIOIB3yeTCs 11 OOHAPYKEHUS aHOMaJTHI?

a) JIuneitnas perpeccus

b) Isolation Forest

¢) Jloructuueckast perpeccus

d) Merton riaBHBIX KOMIIOHCHT

Kakoii mokazaTesns OlleHHBAaeT Ka4eCTBO OMHAPHOM KiTacCHU(pUKAIN?
a) MSE

b) RMSE

c) ROC-AUC

d) R-squared

Kakoli HHCTpYMEHT HCIOJIb3yeTCs AJIsi aBTOMAaTUYECKOT0 MAITUHHOTO 00Y4YeHHUS
(AutoML)?

a) TensorFlow

b) PyTorch

¢) H2O.ai

d) Scikit-learn

Kakoii MeTon ucnionb3yercs A 00pabOTKU KaTeropralbHbIX PU3HAKOB?
a) One-Hot Encoding

b) Hopmanuzarus

¢) CranmapTusanus

d) PCA

Uro Takoe "kpocc-Banuaanusa" B MAIIMHHOM 00y4eHun?

a) YaneHue JaHHBIX

b) Pa3nenenue naHHBIX Ha 00Y4arOIIYIO U TECTOBYIO BEIOOPKH

¢) MHorokpatHoe pa30ueHue JaHHbBIX JJIS OLEHKH MOJIEIH

d) Busyanuszanus pe3yabTaToB

Kakoii anroputm HE otHOCUTCS K aHCcamOieBbIM MeTo1am?

a) Random Forest

b) Gradient Boosting

c¢) K-nearest Neighbors

d) XGBoost

Kakoil ”HCTpYMEHT UCIOIb3yeTCs ISl BEpCUOHUPOBAHUS JTAHHBIX ?
a) Git

b) DVC (Data Version Control)

c¢) Docker

d) Kubernetes

Kakoii meTon ncnionb3yercs Aisi 6a1aHCUPOBKU KIacCcoB?

a) Y janeHre npuMepoB MaKOPUTApPHOTO Kiacca

b) SMOTE



¢) YBenuueHue Beca MUHOPUTAPHOTO Kilacca
d) Bce nepeuncieHusie

Tect 5: bosblnne TaHHbIE H CHCTEMbI XpaHEeHUus

Kakoii npuHIHUT JIE)KUT B OCHOBE TEXHOJOTHH OJIOKYEHH?

a) Permukanust taHHBIX

b) JleueHTpann3oBaHHOE XpaHEHUE

¢) Pactipenenennsiii peectp

d) Bce BrlenepevyrcieHHOE

Yro takoe "data lake"?

a) XpaHWINIIE HECTPYKTYPUPOBAHHBIX JTaHHBIX

b) Pemsiiimonnas 6a3a 1aHHBIX

¢) Cucrema BU3yanu3alnuu

d) Uactpyment ETL

Kakoli HHCTPpYMEHT HCITOJIB3YETCs JIJIsl TOTOKOBOIM 00pa0OTKY TAaHHBIX B PEATbHOM
BpeMeHu?

a) Apache Flink

b) Apache Hadoop

c) Apache Hive

d) Apache Spark

UYro takoe "sharding" B 6a3zax maHHBIX?

a) ['opuzoHTaNbHOE pa3esieHne JaHHbIX

b) BepTtukansHoe pasaeneHne JaHHbIX

¢) CxxaTtue JaHHBIX

d) HludpoBanne qaHHBIX

Kakoii Tun 6a3bl JaHHBIX ONITUMAJICH JIJIsl XpPaHEHUS BPEMEHHBIX PSAOB?

a) InfluxDB

b) MongoDB

c) PostgreSQL

d) Redis

UYrto takoe "CAP-teopema?

a) Teopema 0 COIIaCOBAHHOCTH, IOCTYITHOCTH M YCTOMUMBOCTHU K Pa3J/ICIEHUIO
b) Teopema o ckopocTr 00pabOTKH JTaHHBIX

c¢) TeopeMa o0 6€30MaCHOCTH TaHHBIX

d) Teopema o macmTabupyemMocTi

Kakoii (hopmar gaHHbIX 0OecrednBaeT cXemy JJis CTPYKTYpPUPOBAHHOTO XpaHEHUS?
a) CSV

b) JSON

c) Parquet

d) XML

Yro takoe "lambda-apxurtexTypa"?

a) [Togxo k 00paboTKe OOMBIIMX TAHHBIX, COYETAONIHMI batch u stream processing
b) ApXUTEKTypa MUKPOCEPBUCOB

¢) Mogens riry06okoro o0y4ueHus

d) Crioco6 xpaHeHus: JaHHBIX

Kaxoit mHCTpyMEHT ucnonb3yercs s ynpasieHus workflow B data pipeline?
a) Apache Airflow

b) Apache Kafka

¢) Apache Spark

d) Apache Hadoop



10. Yro TaKoe "polyglot persistence"?

a) Ucnonp3oBanne pa3HbIX CYBJ TUIst pa3HBIX THUIIOB JTAHHBIX
b) Xpanenue JTAHHBIX B OJIHOM dbopmate
c) Meton cKaTug JTAHHBIX

d) Crioco0 perukanuy JaHHBIX
Tect 6: Poccuiickue TEXHOJIOTHH B 00J1aCTH JAaHHLIX

1. Kakoii poccuiickuii ppeiimBopk st ML paspabortan SAunexcom?
a) CatBoost
b) TensorFlow
c) PyTorch
d) Scikit-learn
2. Kakoil pocCUICKHI CEpBHC MPEIOCTABIISICT AHATUTUKY B PEaIbHOM BPEMEHHU?
a) Alunexkc.Merpuka
b) Google Analytics
c) Adobe Analytics
d) Mixpanel
3. Kakoii poccuiickuit mpoaykT siBisiercst anaaorom Snowflake?
a) SIunexc.O6nako Data Platform
b) 1C:Ilpeanpusitue
¢) Tuaskodd Data Warehouse
d) Coep.AHanuTHKa
4. Kako# pocCHIICKUIl HHCTPYMEHT UCIOIb3YeTCs ISl YIPaBICHUS JaHHBIMU?
a) DatalLens
b) Tableau
c) Power BI
d) QlikView
5. Kakoii poccuiickuii cepBuc npegocrtasisger NLP API?
a) SAnnexc.O6mako SpeechKit
b) Google Cloud NLP
c) AWS Comprehend
d) IBM Watson
6. Kaxkoii poccuiickuii MPOAYKT UCIIONB3yeTCs At 00pabOTKM MOTOKOBBIX JTaHHBIX ?
a) AAunexc.lloroku
b) Apache Kafka
c¢) Apache Flink
d) Apache Spark
7. Kaxkoil poccuiicKuil MHCTpYMEHT /ISl BU3YaJIU3allii T€0/JaHHBIX ?
a) SAnnexc.Kapter API
b) Google Maps API
¢) Mapbox
d) OpenLayers
8. Kakoii poccuiickuii ppeiiMBopk 11t riryOokoro oOyueHus ?
a) DeepPavlov
b) TensorFlow
c) PyTorch
d) Keras
9. Kakoit poccuiickuii cepBrC MPEIOCTABISIET AHATUTUKY [T On3Heca?
a) AAunexc.Metpuka
b) Google Analytics 360



c) Adobe Analytics
d) Amplitude
10. Kakoii poccuiiCKHi MPOAYKT UCIOIB3YETCS ISl XpaHEHUsI 1 00pabOTKH OOIBIINX
NAHHEBIX?
a) ClickHouse
b) Apache Hadoop
c) Apache Spark
d) Elasticsearch

Kpamkue memoouueckue ykazanus

[Tocne npoxok1eHus: TEOPETUYECKON YaCTH, CTYIEHTHI JODKHBI 3aKPENUTh MaTeprall Ipu
HOMOILM KOHTPOJIBHOT'O TECTA.

IIxana oyenku

OneHka Banmsr Onucanue

5 6-7 ITpoueHT npaBuIbHBIX 0TBETOB OT 85%10 100%
4 4-5 [IpouieHT npaBMIILHBIX OTBETOB OT 65 10 84%

3 2-3 [TpoueHT npaBHIBHBIX OTBETOB OT 45 10 64%

2 0-1 ITponeHT MpaBHIBHBIX OTBETOB MeHee 45%




MpakTuueckas pabora 1

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

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

return df

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

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

display(dataCL)

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

dataCL.info()

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

dataCL.describe(include="all')

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

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

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

dataCL.info()

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

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

dataCL.info()

MpaKTuyeckana pabora 2

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt
import seaborn as sns

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

N

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

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

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

plt.subplot(3, 1, 1)



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

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

# Box-plot ana sbibpocos

plt.subplot(3, 1, 3)

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

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

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

plt.subplot(1, 2, 2)

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

plt.title('YpoBeHb yaoBneTsopeHHOCTH')

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

MpaKTuyeckana pabora 3

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt
import seaborn as sns

from scipy import stats

np.random.seed(42)

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

N

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



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

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

mode = df[col].mode()

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

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

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

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

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

plt.legend()

plt.show()

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

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

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

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

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

print_variability_measures(data, numeric_cols)
MpaKkTuyeckan paborta 4

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

import seaborn as sns

from scipy import stats

np.random.seed(42)

data = pd.DataFrame({



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

'O6paszoBaHue': np.random.choice(

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

1500,

p=[0.45, 0.35, 0.2]
)

)

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

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

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

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

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

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

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

1
print(freq_df)

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

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

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

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



plt.xticks(rotation=45)

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

plt.tight_layout()
plt.show()

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

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

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

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

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

ymax = ax.get_ylim()[1]

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

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

MpaKTnueckana pabora 5

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

N

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

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

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



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

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

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

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

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

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

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

(data['Bospact'] > 30) &

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

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

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

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

# Hactpoitka ctuns rpapukos

sns.set(style="whitegrid")

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

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

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



MpakTuueckas pabora 6

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

import seaborn as sns

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

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

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

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

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

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

plt.tight_layout()

plt.show()

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

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

print("\nMATPULA KOPPENALIMIA:")

corr = numeric_data.corr()

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

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

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



Tect 1: AHanu3 paHHbIX, 60nblUME AaHHbIe, HanpaBseHua Data Science, cucrembl

6U3Hec-aHAINTUKU

1. Kakou meTog aHanm3a faHHbIX NCMOAb3YeTCA ANS BbIABAEHUSA CKPbITbIX
3aKOHOMEPHOCTEN B BONbLINX MaccnBax MHPopMaLmMm?
a) OnucatenbHasa cTtaTucTMKa
b) Data Mining
) JInHenHas perpeccus
d) Busyanumsaumsa
MpaBunbHbIV oTBeT: b) Data Mining
2. Kakas xapaktepuctuka Big Data onuceiBaet pasHoobpasve GpopmaToB AaHHbIX?
a) Volume
b) Velocity
c) Variety
d) Veracity
MpaBunbHbIN OTBeET: ¢) Variety
3. Kakow Tmn MawmnHHOro obyyeHunsa NCNOb3yeT pa3MeYeHHble JaHHble A5
obyueHmna?
a) ObyueHue c yuntenem
b) ObyueHune 6e3 yuntens
c) CmewaHHoe obyueHne
d) Fnybokoe obyueHne
MpaBunbHbIN oTBET: a) O6yueHue ¢ yumtenem
4. Kakown MHCTPYMEHT NO3BOASET CO34aBaTb MHTEPaKTMBHbIe Aawbopabl 6e3
HanucaHma Koaa?
a) Jupyter Notebook
b) Tableau
c) Apache Spark
d) TensorFlow
MpaBunbHbIN oTBeT: b) Tableau
5. Kakow anroput™M UCnonb3yeTcs AN pasfeneHns AaHHbIX Ha rpynmnbl no
CXOXeCTn?
a) JInHerHasa perpeccus

b) Metog, k-cpeaHnx



10.

c) JepeBo pelueHui

d) SVM

MpaBunbHbIN oTtBeT: b) Metog k-cpegHnx

Kakow npouecc npeobpasyeT cbipble JaHHble B MPUrOAHbIN ANA aHaiM3a
dopmart?

a) Data Cleaning

b) Data Aggregation

c) Data Wrangling

d) Data Visualization

MpaBuabHbIK oTBeT: c) Data Wrangling

Kakown nokasaTesib OLleHNBaeT TOYHOCTb PErPeCcCMOHHON MoAenn?

a) Accuracy

b) F1-score

¢) R-kBagpat

d) Precision

MpaBunbHbIV OTBeET: ¢) R-kBagpar

Kakas 6ubnnoteka Python ualye Bcero ncnonb3syerca ana paboTbl ¢ TabANYHBIMY
AaHHbIMWN?

a) NumPy

b) Pandas

¢) Matplotlib

d) Scikit-learn

MpaBuabHbIK OoTBeT: b) Pandas

Kakown meTtos HE ncnonb3yetca ans 06paboTkn NponyLLIEHHbIX 3HAYEeHNIA?
a) YaaneHue CTpok € rnpornyckamu

b) 3ameHa cpesHUM 3HaUYeHNEM

C) 3aMeHa HynaMu

d) lWndposaHme gaHHbIX

MpaBunbHbIV oTBeT: d) LndppoBaHne aaHHbIX

Kakown nHctpymeHT ncnonbsyetcsa ansa ynpasneHus workflow B Data Science
npoekTax?

a) Apache Airflow

b) Microsoft Word



c) Adobe Photoshop
d) WinRAR

MpaBuabHbIA oTBeT: a) Apache Airflow

Tect 2: KomnbloTepHble TEXHO/IOTUN KaK MHCTPYMEHT XpaHeHus, o6pabortkn,

aHa/u3a v npeacTtaB/ieHUA AaHHbIX

1. Kakow Tvn nHAeKca yckopseT Nouck B cTonbuax c TeKCTOBbIMU AaHHbIMWU?
a) B-pepeso
b) Xaw-nHaekc
c) ObpaTHbIN MHAEKC
d) R-aepeBo
MpaBuabHbIN OTBeT: ¢) O6paTHbIN MHAEKC
2. Kakown dpopmar faHHbIX ONTUMAaNEH AN XPaHEHWA BIOXEHHbIX CTPYKTyp?
a) CSV
b) JSON
c) XML
d) Parquet
MpaBunbHbIK oTBeT: b) JSON
3. Kakown a3blk ncnonbsyetcsa ana 3anpocos B ClickHouse?
a) SQL
b) NoSQL
c) GraphQL
d) Python
MpaBunbHbIV OTBeT: a) SQL
4. Kakown MHCTPYMEHT ncnonb3yeTca ans opkectpauum ETL-npouyeccos?
a) Apache NiFi
b) Apache Kafka
c) Apache Spark
d) Apache Hadoop

MpaBunbHbIV oTBeT: a) Apache NiFi



10.

Kakown npoTtokon ncnonb3yetca Ana nepeaayv AaHHbIX MeXAY MUKpocepBucamm?

a) HTTP

b) gRPC

c) FTP

d) SMTP

MpaBunbHbIV oTBeT: b) gRPC

Kakon Tmn 6a3bl AaHHbIX NCMONb3yeTCA ANA XpaHeHns rpadoB?
a) MongoDB

b) Neo4j

¢) Redis

d) Cassandra

MpaBunbHbIn oTBeT: b) Neodj

Kakon MHCTpYMEHT UCnonb3yeTcs A8 MOHUTOPUHTIA AaHHbIX?
a) Grafana

b) Tableau

c) Power BI

d) Excel

MpaBunbHbIN oTBeT: a) Grafana

Kakown dpopmart saHHbIx ncnonbsyertcs B Apache Kafka?

a) CSV

b) JSON

c) Avro

d) XML

MpaBuabHbIV OTBET: C) Avro

Kakown NHCTpyMEeHT ncnonb3yeTcsa A yrnpaBaeHns MeTagaHHbIMNU?
a) Apache Atlas

b) Apache Spark

¢) Apache Hadoop

d) Apache Kafka

MpaBunbHbIV oTBeT: a) Apache Atlas

Kakow Tmn xpaHuaviwa ncnosib3yeTca A8 aHaAnTUYeCcknx 3anpocoB?
a) OLTP

b) OLAP



c) Key-Value
d) Document

MpaBunbHbIN oTBeT: b) OLAP

TecT 3: POCCMUCKNIA CErMEHT pbiHKa U BU3yainsauua AaHHbIX

1. Kakow poccummicknin npoaykT aBaseTcs aHanorom Tableau?
a) DatalLens
b) Anpexkc.MeTpuka
¢) 1C:AHanuTmka
d) TuHbkO PP Business
MpaBuabHbIK OTBeT: a) Datalens
2. Kakas poccuiickas koMnaHua pa3spabatbiBaeT naatGopmMy A5 KOMMNbHOTEPHOTO
3peHua?
a) VisionLabs
b) Anaekc
c) CobepTex
d) Bce BbilwenepeyncneHHble
MpaBunbHbIV oTBeT: d) Bee BbilenepeuncieHHble
3. Kakow poCCMMnCKMIN NHCTPYMEHT MCMOJb3YeTCa A8 aHanm3a 10ros?
a) ClickHouse
b) ELK Stack
¢) Grafana
d) Zabbix
MpaBuabHbIl oTBeT: a) ClickHouse
4. Kakown poccuinckmm cepsuc npegoctasnset API ana o6paboTkm ectecTBEHHOro
A3blKa?
a) Angekc.0Obnako
b) Céep Al
¢) Mail.ru Cloud
d) Bce Bbiluenepe4yncneHHble

MpaBunbHbIV oTBeT: d) Bee BbilenepeuncieHHbie



Kakow Tmn BM3yanmsaumm nydiue BCero noAxoamnT And oTobpaxkeHuns
Koppenaunmn?

a) JInHerHbIN rpaduk

b) Kpyrosas guarpamma

¢) Avarpamma pacceaHums

d) Mmctorpamma

MpaBuabHbIN OTBeET: ¢) lnarpamma paccesiHus

Kakown poccnnckmii mpoayKT UCMNOAb3YeTCa ANA XPaHEHMA BPEMEHHbIX PAAOB?
a) VictoriaMetrics

b) InfluxDB

¢) TimescaleDB

d) Prometheus

MpaBuabHbIN OoTBeT: a) VictoriaMetrics

Kakown MHCTpyMeHT NO3BO/IAET CO3aBaTb MHTEpPaKT1BHbIe Beb-gawwbopabl?
a) Plotly Dash

b) Matplotlib

c) Seaborn

d) Pandas

MpaBunbHbIV oTBeT: a) Plotly Dash

Kakown poccminckmm cepsuc npegoctasnset obnavnsle GPU gns ML?
a) Angekc.0Obnako

b) Selectel

¢) Mail.ru Cloud

d) Bce BbillenepeyncneHHbole

MpaBunbHbIV oTBeT: d) Bee BbilenepeuncieHHble

Kakown meToz BM3yannsaumm aydile BCEro NOAXOAUT ANA MepPapXUYEeCcKmX
AaHHbIX?

a) leHaporpamma

b) MmcTorpamma

c) Box plot

d) JInHenHbIV rpadumk

MpaBuabHbINV oTBET: a) [leHaporpamma



10. Kakow poccnmmncknin npoaykT asaseTca aHasorom Power BI?
a) DatalLens
b) AHgekc.MeTpuka
¢) 1C:AHanutmka
d) Tuubkodd Analytics
MpaBunbHbIV oTBeT: a) Datalens
TecT 4: AHanu3 gaHHbIX, 60/blIMe AaHHble, HanpaBaeHna Data Science, cucrembl

6u3sHec-aHaJIMTUKU

1. Kakow meTog ncnonb3yeTca An4 aHanv3a BPEMEHHbIX PAAOB?
a) ARIMA
b) K-means
c) SVM
d) Random Forest
MpaBunbHbIY oTBeT: a) ARIMA
2. Yrto o3HauaeT TepMuH "Feature Engineering" B MalwmMHHOM 0byyeHnn?
a) YaaneHuve scex NpusHakoBs
b) Co3paHne n npeobpazoBaHme NPU3HAKOB
¢) Busyanusauna gaHHbIX
d) lWndposaHme faHHbIX
MpaBuabHbIK oTBeT: b) Co3paaHue n npeobpasoBaHne NPU3HAKOB
3. Kakow anroputm ncnonb3syetcs Ana 0ObHapy>KeHUs aHoManunm?
a) JInHerHasa perpeccus
b) Isolation Forest
) Jlornctnyeckan perpeccus
d) MeToza rnaBHbIX KOMMOHEHT
MpaBunbHbIN oTBeT: b) Isolation Forest
4. Kakou nokasatesnb OLEeHMBaEeT KauecTBO bMHapHoW knaccubumkaummn?
a) MSE
b) RMSE
c) ROC-AUC
d) R-squared

MpaBunbHbIV oTBeT: c) ROC-AUC



Kakown MHCTpyMEHT ncrnonb3yeTca A8 aBTOMaTMyYeckoro MallMHHOro obyyeHuns
(AutoML)?

a) TensorFlow

b) PyTorch

¢) H20.ai

d) Scikit-learn

MpaBunbHbIN oTBeT: ¢) H20.ai

Kakown meTtoz ncnonbsyetca ans o6paboTkmn KaTeropmanbHbIX MPU3HAKOB?
a) One-Hot Encoding

b) Hopmanunsauwns

¢) CraHpapTtu3auymn

d) PCA

MpaBuabHbIN OoTBeT: a) One-Hot Encoding

Uto Takoe "kpocc-Bannaumsa” B MaWIMHHOM O6yYeHnn?

a) YpaneHue gaHHbIX

b) PazgeneHne gaHHbIX Ha 06yyatoLLyHO 1 TECTOBYHO BbIGOPKM

¢) MHorokpaTHoe pa3bueHuve JaHHbIX 418 OLLeHKU MOAenn

d) Busyanmsauma pesynbratoB

MpaBunbHbIV OoTBET: ¢) MHOrokpaTHoe pasbueHune gaHHbIX A8 OLLeHKU
Moaenu

Kakown anroputm HE oTHOCUTCA K aHCambieBbIM MeTOAaM?

a) Random Forest

b) Gradient Boosting

) K-nearest Neighbors

d) XGBoost

MpaBunbHbIY oTBeT: ) K-nearest Neighbors

KakoWn MHCTpYMEHT ncrnonb3yeTcs A8 BEPCUOHMPOBaHUSA AaHHbIX?
a) Git

b) DVC (Data Version Control)

c) Docker

d) Kubernetes

MpaBunabHbIl oTtBeT: b) DVC (Data Version Control)



10. Kakon meTog ncnonb3yetca ana 6anaHCMpOBKN K1accoB?
a) YpaneHve npMmMepoB MaxopuUTapHOro KJacca
b) SMOTE
C) YBennuyeHve Beca MMHOPUTAPHOrO Kiacca
d) Bce nepeuncneHHblie

MpaBunbHbIV oTBeT: d) Bce nepeuncneHHble

Tect 5: bonbluMve gaHHbIE N CMCTEMbI XpaHeHUA

1. KakoV npuHUMN 1eXnT B OCHOBE TEXHONOTUN HJ1OKUYENH?
a) Penavkauunsa aaHHbIX
b) JeueHTpannsoBaHHOE XpaHeHMe
c) PacnpeseneHHbin peectp
d) Bce BbilenepeuncieHHoe
MpaBunbHbIV oTBeT: d) Bee BbilWenepeuncneHHoe
2. Yro Takoe "data lake"?
a) XpaHuauLLe HECTPYKTYPUPOBAHHbIX AaHHbIX
b) PenaunoHHas 6a3a gaHHbIX
¢) Cucrema Bm3yanmnsaumm
d) MIHcTtpymeHT ETL
MpaBunbHbIN oTBET: a) XpaHUAMLLe HeCTPYKTYPUPOBAHHbIX AAaHHbIX
3. Kakow MHCTPYMEHT NCnoab3yeTcs AN NOTOKOBOW 06paboTKmM AaHHbIX B
peanbHOM BpeMeHu?
a) Apache Flink
b) Apache Hadoop
¢) Apache Hive
d) Apache Spark
MpaBunbHbIV oTBeT: a) Apache Flink
4. Yro takoe "sharding" B 6a3ax gaHHbIX?
a) lopun3oHTanbHOe pa3geneHne JaHHbIX
b) BepTukanbHoe pa3geneHue gaHHbIX

¢) CkaTtne gaHHbIX



d) WndposaHme faHHbIX

MpaBuabHbIN OTBeT: a) lopn3oHTaNbHOE pa3aesieHue JaHHbIX
Kakow trn 6a3bl JaHHbIX ONTMMAaNeH ANA XPaHEHUS BPEMEHHbIX PAAOB?
a) InfluxDB

b) MongoDB

c) PostgreSQL

d) Redis

MpaBunbHbIN oTBeT: a) InfluxDB

Yro Takoe "CAP-Teopema"?

a) Teopema 0 cornacoBaHHOCTU, ZOCTYMHOCTU U YCTOMYMBOCTU K Pa3feieHNIo
b) Teopema o ckopocT 06paboTkm AaHHbIX

¢) Teopema 0 6e30MacHOCTU AaHHbIX

d) Teopema o macwtabupyemoctu

MpaBunbHbIN oTBET: a) Teopema 0 cOr1acoBaHHOCTU, AOCTYMHOCTU U
YCTOMUYMBOCTU K pa3fesieHUuIo

Kakown ¢opmat gaHHbIx obecneymBaeTt cxeMy ANs CTPYKTYPUPOBaHHOTO
XpaHeHnA?

a) CSV

b) JSON

¢) Parquet

d) XML

MpaBunbHbINA oTBeT: ¢) Parquet

Yro Takoe "lambda-apxutektypa"?

a) MNoaxoa k 06paboTtke 6OMbLIMX AaHHbIX, coYeTarowmii batch n stream
processing

b) ApxutekTypa MMKpPOCEepPBNCOB

c) Mogaenb rnybokoro obyyeHus

d) Cnocob xpaHeHMs gaHHbIX

MpaBunbHbIN OoTBeT: a) Moaxoa K 06paboTke 60/bLINX AaHHDIX,
couetatowm batch n stream processing

Kakol nHcTpymMeHT ncnonbsyetcs ans ynpasneHus workflow B data pipeline?
a) Apache Airflow

b) Apache Kafka



c) Apache Spark
d) Apache Hadoop
MpaBuabHbIA oTBeT: a) Apache Airflow
10. Yo Takoe "polyglot persistence"?
a) Vicnonb3oBaHue pa3Hbix CYB/, ana pasHbIX TUMOB AaHHbIX
b) XpaHeHune faHHbIX B 0fHOM popmaTe
C) Metoa cxaTna AaHHbIX
d) Cnocob penavkaumm gaHHbIX
MpaBunbHbIV OTBeT: a) Mcnosib3oBaHmne pa3Hbix CYB/, ana pa3HbIX TMNOB

AAHHbIX

Tect 6: Poccuiickue TexHo10rMu B 061aCTy AaHHbIX

1. Kakow poccumckmnin dperimBopk ana ML paspabotaH AHgekcom?
a) CatBoost
b) TensorFlow
c) PyTorch
d) Scikit-learn
MpaBunbHbIA oTBeT: a) CatBoost
2. Kakown poccninckmin cepBucC NpesocTaBaseT aHaINTUKY B peaslbHOM BpeMeHU?
a) AHpekc.MeTpuka
b) Google Analytics
c) Adobe Analytics
d) Mixpanel
MpaBuabHbIN OTBeT: a) AHAekc.MeTpuka
3. Kakow poccuickunii NpoaykT sBasetcs aHanorom Snowflake?
a) AHpekc.Obnako Data Platform
b) 1C:MNpepnpuatme
¢) TuHbkodd Data Warehouse
d) C6bep.AHanntmKa

MpaBunbHbINA oTBeT: a) AHAekc.O6nako Data Platform



. Kakoun poccnincknin MHCTpYMeHT MCNOAb3yeTca AN yNpaBAeHNa JaHHbIMUN?
a) DatalLens

b) Tableau

c) Power BI

d) QlikView

MpaBunbHbIV oTBeT: a) Datalens

. Kakon poccuniickmi cepsuc npegoctasaset NLP API?

a) Anaexkc.0bnako SpeechKit

b) Google Cloud NLP

c) AWS Comprehend

d) IBM Watson

MpaBuabHbIN OoTBeT: a) AHAekc.06nako SpeechKit

. Kakow poccuincknin npoaykTt ncnonbyetcs Ana 06paboTkm NOTOKOBbIX AaHHbIX?
a) AHpekc.lloTokum

b) Apache Kafka

c) Apache Flink

d) Apache Spark

MpaBunbHbIN OoTBeT: a) AHAekc.[lToTokm

. Kakown poccnincknin MHCTpYMEHT Ana BU3yanm3aumm reofaHHbIxX?
a) Anpgexc.Kaptbl API

b) Google Maps API

c) Mapbox

d) OpenlLayers

MpaBunbHbIV oTBeT: a) AHgekc.KapTbl API

. Kakon poccuiickmnii pperimBopk A rnybokoro obyyeHmns?

a) DeepPavlov

b) TensorFlow

c) PyTorch

d) Keras

MpaBunbHbIV oTBeT: a) DeepPaviov

. Kakown poccuickmin cepBuc npegocTaBaseT aHaaAuTuKy ana bmusHeca?
a) AHpekc.MeTpuka

b) Google Analytics 360



c) Adobe Analytics
d) Amplitude
MpaBunbHbIN oTBeT: a) AHAaekc.MeTpuka
10. Kakow pocCcMmncKnin NpoayKT NCMOb3YeTCs A8 XPaHEHNUS N 06paboTkm H6ObLLMX
AaHHbIX?
a) ClickHouse
b) Apache Hadoop
c) Apache Spark
d) Elasticsearch

MpaBuabHbIl oTBeT: a) ClickHouse
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