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

@opMHUpOBaHUE Y CTYACHTOB 3HAHUI TEOPETUYECKUX OCHOB, MPAKTUYECKUX HABBIKOB U
YMEHHI MCIIOIh30BaHUS S3bIKa MTporpaMMupoBanus Python, Bianenne HabopoM KOMIIETCHIIUHN B
o0JacT MporpaMMUPOBAHUS U aHAIIH3A TAHHBIX.

[TnanupyeMbIMH pe3ysibTaTaMyd 0Oy4eHUS MO JAUCIUILINHE (MOIYJIIO), SIBISAIOTCS 3HAHUS,
yMeHHUsl, HaBbIKU. [lepeueHp MmiaHupyeMbIX pe3ysbTaToB OOyYeHUS MO JUCHUILUIMHE (MOIYIIO),
COOTHECEHHBIX C IJIAHUPYEMBIMH pE3yJIbTaTaMU OCBOCHHUS 00pa3oBaTENbHOW MPOTPAMMBI,
npejcTanieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popMupyeMbie B pe3ylibTaTe W3Y4eHUS TUCIUIITHHBI (MOTYJIs)

Pe3ynpraThl 00ydeHUs 110 AUCIUILUINHE
Kox n Konu
HazBanue (dhopMyIHpOBKa
OIIoM BO, | $opmynuposka UHAMKATOpa Kon
COKPAIUEHHOE | gommeTeHIun JIOCTH>KEHUS pe3yib DopMyIHpoBKa pe3ynbTara
KOMIETEHINH
TaTa
01.03.04 OIIK-4 : OIIK-4.2k : P/l 3HaHUE | OCHOB Pa3padOTKH aJTOPUTMOB H
«[Ipuknagaas | Cocoben [Tpumenser MIPOTPaMMHBIX CPEZACTB, & TaK JKe
MaTreMaruka» | pa3pabaThiBaTh | COBpEMEHHBIE MEXaHH3MOB PETHCTPALUH NIPaB
(b-1IM) AJITOPUTMBI U nH(pOpMaLMOHHbIE Ha MHTEJUIEKTYaJIbHYIO
KOMIIBIOTEPHBIE | TEXHOJIOTHH U COOCTBEHHOCTh
MIPOrPaMMBl, IIPOrpaMMHBIE P/12 HaBpix | BbIOOpa MHCTPYMEHTOB IS
MPUTOAHBIC U | CPEeACTBA IpHU NpOBEICHHs aHAIN3a
MPAaKTUYECKOT0 | peleHun OpraHu3aIuu
IIPUMCHCHHA HPpUKIAJHBIX 3a1a4 PJI3 | YMmenue | pa3zpabaTeiBaTh aJrOpUTMbI U
B COLHAJIBHO- IIPOrPaMMHBIE CPENCTBA IS
SKOHOMHYECKON H pelLIeHUs IPUKIIAIHBIX 3a1a4
(huHAHCOBOH
cepax
TIKB-2 : [IKB-2.2x : P14 3HaHHE | COBPEMEHHBIX METOJOB, MOJAEIEH,
Crocoben Ocy1ecTBiasieT aITOPUTMOB, TEXHOJIOTHH U
OCYIIECTBIISITH | CTpaTerHyecKuit WHCTPYMEHTAIBHBIX CPEACTB UL
AQHAJTUTHYECKOE | aHAIu3 paboTHI IPH pelIeHUN
obecrieueHne OpraHU3aIiH C NPUKJIAIHBIX 32714 C
pa3paboTku HCTIONIb30BaHUEM UCTIOJIB30BAaHUEM OOJBIIIX
CTpaTeruu 60BIINX TaHHBIX JTAHHBIX
OpraHu3anuu PS5 YMenue | BbIOMpATh METOJIBI, MOJIEIH,
AITOPUTMBI, TEXHOJIOTUH H
MHCTPYMEHTAIbHBIE CPEICTBA IS
pelIeHus MPUKIIAJHbIX 3a1a4 C
HCTIONIb30BaHNEM OOJBITNX
JIAHHBIX
PI6 HaBbik | mpuMeHeHHs COBPEMEHHBIX
METO/I0B, MOJIENIEH, allrTOPUTMOB,
TEXHOJIOTHI U
WHCTPYMEHTAIBHBIX CPEACTB UL
pelIeHus MPUKIAaJHbIX 3aa4 C
HCTIOJTb30BaHUEM OOJBITNX
JTAHHBIX
TIKB-3 : I[MKB-3.1x : PJI5 | YMenue | BeIOMpaTh METOMABI, MOJIEIH,
Crocoben Hcnone3yet n AITOPUTMBI, TEXHOJIOTUH H
OCYILIECTBIISITh | COBEPIICHCTBYET HWHCTPYMEHTAJIFHBIE CPENICTBA IS
coop, METOJBI, MOJIEIH, pemeHns MPUKIIaJIHBIX 327134 C
00paboTKy H aJTOPUTMBI, HCIOJIb30BaHUEM OOJIBIIIHX
aHanmu3 TEXHOJIOTHH U JIAHHBIX
Oompmmx HHCTpYMEHTanbHbIE [ PJI6 HaBplk | mpuMeHEHHsI COBPEMEHHBIX
JaHHbIX CcpeacTBa st METOIOB, MOICICH, aJIrOPUTMOB,
paboThI ¢ TEXHOJIOTHH U




OoNpITIMH WHCTPYMEHTAIBHBIX CPEICTB IS

JTAaHHBIMH pemeHns MPUKIIaIHBIX 32134 C
HCTIOJIb30BaHUEM OOJBIITNX
JTAHHBIX

B mpomecce ocBoeHUS TUCIUIUIMHBI PEMIAIOTCS 3a/ladll BOCIHTAHUS TapMOHUYHO
Pa3BHUTOM, MATPUOTUYHOW M COIMAJIBLHO OTBETCTBEHHOM JIMYHOCTH HA OCHOBE TPAIMIIMOHHBIX
POCCUHCKHX TyXOBHO-HPABCTBCHHBIX U KYJIbTYPHO-UCTOPHUYECKHUX IIEHHOCTEH, MPEICTaBICHHBIC
B TaOnuie 1.2.

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCITUTAHUS

BocnurareabHble 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

®opMHpoBaHHe IPAXKIAHCKON MO3MIMHA M MATPHOTH3MA

Pa3zButue naTpuoTru3sMa u rpaxczlaﬂcxoﬁ

rpa)I(Z[aHCTBeHHOCTL ['HOKOCTEL MBIIIICHUS
OTBCTCTBCHHOCTHU

®opMHUpPOBaHUE TYXOBHO-HPABCTBEHHbIX LIEHHOCTEM

CnocoOHOCTh HAXOIUTh,
aHAITM3UPOBATh U
CTPYKTYPHUPOBAaTh
nndopmanuio

Bocnuranue yyBcTBa fora U
OTBETCTBEHHOCTH INEPE]] CEMbEN U I'paxxnaHCTBEHHOCTH
00I1IeCTBOM

®opMuUpOBaHHE HAYYHOI'0 MUPOBO33PEeHHs U KYJIbTYPbl MbILIJIECHHS

Pa3Burne no3naBaTeIbHOTO HHTEpCCa 1

CozupaTenbHblil TPy JIr0003HaTETLHOCTE
CTpEeMIICHUS K 3HAHUSIM

(I)OpMI/II)OBaHI/Ie KOMMYHHMKATHUBHBIX HABBIKOB M KYJbTYPbI OﬁlIIeHI/Iﬂ

Bocnutanue KynbTypsl Auanora u B3aumonomolus u

o BHuMaTenbHOCTh K JCTaIIM
YBaXCHHUA K MHCHUIO JPYTUX JIIOJACU B3aMMOYBaXXCHHUC

2 Mecto qucuuminnsl (moayJs) B ctpykrype OIIOII

JlMcuuIuinHa OTHOCUTCA K 00s3aTesbHOM 4yacTu Oioka | JucHMIUIMH y4eOHOro IulaHa
HanpasieHudl "busHec-unpopmatuka. busnec-anamutuka" wu "[lpuknanHas MaremaTHKa.
WHTennexkTyanbHbli aHanu3 JaHHbIX "

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O06bemM UCHUIUIMHBI (MOAYJISl) B 3a4ETHBIX €IWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMUYECKUX YacoB, BBIJCNECHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydarommmucs (MO BHJAM
yueOHBIX 3aHATUI) U HAa CAMOCTOATEIbHYIO paboTy, MPUBEIEH B TabauIe 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTh AUCHUIUINHBI

Cemecrp Tpyno- O0BeM KOHTaKTHOH paboThI (Jac)

o Dopma (OD0) E€MKOCTb Ddopma
a3BaHue oGyae- Yactb ——— CPC arrec-
OMoMm BO HUS vil (3P0, Bueaynu- Talnuu

0300) 3.E.) Bcero AynuropHas Topas




nek. | mpak. | ma6. | ITA | KCP

01.03.04
[Ipuxnagnas OO bl1.b 4 3 55 18 36 0 1 0 53 €]
MaTeMaTHKa

4 CTpyKTypa M coJeprkaHue TUCUUIIMHBI (MOXYJIs1)

4.1 Ctpykrypa aucuuninabl (MoayJs) aiasst Q@O

TemaTuyeckuidl miaH, OTpakarOUIMI COACpPXKAHUE TUCLUUIUIMHBI (TIEpeueHb pa3/iesioB U
TeM), CTPYKTYPUPOBAHHOE 110 BUJIaM Y4E€OHBIX 3aHATHI C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ y4eOHBIM IIaHOM, NpHUBeieH B Tabmuie 3.1

Tabmuma 3.1 — Pa3aensl qmucuurinHabl (MOIyIs), BUIbI y4eOHOH EATeIbHOCTH U (POPMBI
TeKymero Koutpodis s OPO

Kopx pe- Koun-Bo yacoB, oTBeIecHHOE Ha
dopma
Ne Ha3zBanue Temsl 3yJbTaTa
Jlex IIpaxt J1a6 CPC TEKYILEro KOHTPOJIs
00y4eHus
Beenenue B
1 | mporpammupoBanye. Beop, PIIL, PII3 2 4 0 6 Pa3zHOypoBHEBEIE 3a1aUl
00paboTKa, BEIBOJ TaHHBIX B 1 3aJaHus, TeCT
Python
2 Pa6ora ¢ TabnmuHBIMU PIIL, PJI3 4 6 0 10 Pa3zHoypoBHEBBIE 3a1aun
JAHHBIMHI 1 3aJaHHs, TeCT
Busyamusauui nanmsix, PasnoypoBHeBbI€ 3a1auu
3 | 6ubmmorexu: Matplotlib, P11, P2 2 6 0 7 yp A
1 3aJaHus, TECT
Seaborn, plotly
4 OeMeHTHI CTATHCTHKY, PJIS. PJI6 4 6 0 10 PazHoypoBHEBBIE 331U
oubsmoreka SciPy ¥ 33/IaHHS, TECT
P/i4, Pa3HoypoBHeBbIe 3a1auu
5 | Mamunnoe o6y4erne Python PJIS, P16 4 8 0 10 1 3a1aHM, TeCT
Kpocc-panunanus.
6 Jloructuueckas perpeccis. PJI4, PJI6 2 6 0 10 PasnoypoBHeBbIE 3a1aun
Meron k-Ommkanimmx M 3aJaHHs, TECT
coceneit
HToro no Taéanue 18 36 0 53

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) ajas OO

Tema 1 Bseoenue 6 npoepammuposarnue. B6oo, oopabomka, 6v1600 danuwix 6 Python.

Conepxxanue Tembl: YcraHoBka s3blka Python, Hacrtpoiika. IIporpammupoBanue Ha
Python: O6bexTs! u CTpykTypsl anubix B Python; Onepatopsl CpaBuenus B Python; Onepatopst
Python; Metoas! 1 @yHKIMH.

@®opMBbI U METOABI MPOBEACHUS 3aHATHUH O TeMe, NPUMEHsEMbIe 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JICKIIHSL.

Bupl caMOCTOSATENBHOM MOATOTOBKH CTYIEHTOB IO TeME: MOJT0TOBKA K MPAKTHYECKOMY
3aHATUIO, BHIIIOJHEHNE PA3HOYPOBHEBBIX 33]1a4 U 3a/laHU, U3ydyeHHe JIEKIIMOHHOT0 MaTepuaia.

Tema 2 Paboma ¢ mabauuHviMu OAHHbIMU.

Copep:xanue TeMbl: [IpeoOpa3oBanre TaOINYHBIX JAHHBIX, CEIEKIUs TabIuL, OuOIoTEKa
Pandas, o0bexThl Pandas.Series u Pandas.DataFrame. AHanu3 u ucciaeqoBaHMs JAHHBIX OJHOMN
tabnuiel (padota ¢ eauHBIM AatadpeiiMmom). Pabora ¢ HECKONBKMMU TaOJIWIIAMH, OTIEpAIUU
merge, join, pa3inu4Hble TUIIBI join’0B. OcHOBHI sql-cuHTakcuca, Oubauoreka pandas.

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHIATHH 1O TeMe, NMPUMEHSeMble 00pa30BaTeIbHBIC
TEXHOJIOTUU: JICKIIHS.

Byl caMOCTOSTETEHOM IMMOATOTOBKH CTYACHTOB 10 TEME: TIOJITOTOBKA K MPAKTHYECKOMY
3aHSTHIO, BHITIOTHEHUE PA3HOYPOBHEBBIX 3a7a4 U 33JaHUI, U3yU4eHHUE JICKIIMOHHOTO MaTepuaia.



Tema 3 Busyanuzayus oannwlx, oubnuomexu: Matplotlib, Seaborn, plotly.

Conepxanne Tembl: PaccMoTpenne QyHKIHOHANa ¥ objacteld mpuMeHeHus OUOIHOTEeK
BHU3yalln3aluu JaHHbIX: Matplotlib, Seaborn, plotly.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUN 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTUH: JICKITHSL.

Bunbl caMoCTOSTETbHOM MOATOTOBKH CTYACHTOB 10 TEME: TOJTOTOBKA K MPAKTUYECKOMY
3aHSITHIO, BBITIOJIHEHUE PA3HOYPOBHEBBIX 33/1au M 3aJIaHU, U3yUCHHE JICKIIMOHHOTO MaTepHaa.

Tema 4 dnemenmol cmamucmuxu, bubauomexa SciPy.

Copepxanue TeMmbl: (OCHOBHBIE BEpPOSITHOCTHBIE pacnpezneneHus. HopmanbHoe
pacnpeznenenue. LleHTpaiibHas npenenbHas TeopeMa U BU3yaau3alus €€ yTBEpKACHHU METOIaMuU
Python. JloBepurenbhbie uHTepBaibl. CpaBHEHHE IBYX CpeOHHX, t-Kputepuil CTbrogeHTA.
ITpoBepka pacrpeneneHuss Ha HOpPMajabHOCTb.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEeMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JICKLH, IPAKTUYECKOE 3aHITHE, METOJI KOOIIEPAaTUBHOI'O O0y4EHUsI.

Bunbl caMoCTOATENBHONM OATOTOBKY CTYIEHTOB 10 TEME: IIOATOTOBKA K IPAKTHYECKOMY
3aHATHUIO, BBIIIOJHEHUE PA3HOYPOBHEBBIX 3a/1a4 U 3a/IaHUM, U3y4EHUE JIEKIIMOHHOIO MaTepuaia.

Tema 5 Mawunnoe obyuenue Python.

Conepxxanne Tembl: MamunHoe oOyuenue: Jluneitnas Perpeccus; [lonmmnommanbHas
perpeccusi; Perysmsipusanus. bubnuoreka Scikit-Learn Koncrpyupoanue npusnakos (Feature
Engineering) u moaroToBKa JaHHBIX.

@opMbBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: JIEKLIMS, IPAKTUUECKOE 3aHATUE, METOJI KOOTIEPATUBHOTO O0YUEHHUS.

Buabl caMocTOSATENBHOM NOATOTOBKU CTYAEHTOB II0 TEME: MTOATOTOBKA K MMPAKTUYECKOMY
3aHATHUIO, BBIITOJIHEHUE Pa3HOYPOBHEBBIX 3a/1a4 U 33JJaHUN, U3y4EHHUE JICKUMOHHOTO MaTepHaa.

Tema 6 Kpocc-eanuoayus. Jlocucmuyeckas peepeccus. Memoo k-6auscaviuux coceoetl.

Conepxanune Tembl: Kopcc-Banmpanuus: 1enu, 3afgaud, ajroputMmbl. Jloructuueckas
perpeccusi: BUAbl, METPUKH KauecTBa MOCTPOEHHBIX Mojeneid. Meton k-Onmxkaiiinx cocenei.

@®opMbl U METOABI IMPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: JIEKIHS, TPAKTUIECKOE 3aHITHE, METO]T KOOIIEPATHBHOTO O0YyUEHUSI.

Busl caMoCTOSATENBHOM MOATOTOBKH CTYIEHTOB IO TEME: MOJrOTOBKA K MPAKTHUYECKOMY
3aHATHIO, BHITIOJTHEHNE PA3HOYPOBHEBBIX 33/1a4 U 3a/IaHUH, N3ydeHHE JICKIIMOHHOTO MaTepHaa.

5 Meroauyeckne ykKa3zaHusi sl OOYYAIOIIMXCH MO M3YYEHHI0 M PpPeaju3aluu
AUCHUILIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHIAUMH O0YYAKIIUMCH IO M3YYEHUI0 [IMCUMIVIMHBI M 10
00ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

JUIs JIydmiero OCBOCHHMSI MaTepuaia W CHUCTEMAaTH3aIllii 3HAHWW 10 JTUCITUIUIAHE
HEOOXOUMO TOCTOSSHHO pa3OupaTh Marepuanbl Jeknuil. Bo Bpemsi caMoCTOSTENbHOMN
MpopadOTKK JIESKIIMOHHOTO Marepuaga oco00oe BHHMaHHUE CJeAyeT YACISITh BO3HHKIIUM
BONIPOCaM, HEMOHSATHBIM TEPMHUHAM, CHOPHBIM TOYKaM 3peHus. B ciayuae HEOOXOAMMOCTH
o0paIaThCs K Mpero/1aBaTeno 3a KoHCybTaueil. CTyIeHT JTOJDKEH YeTKO VSICHUTH, YTO HMEHHO
C JICKIIUU HAYMHAETCS €ro MOATOTOBKA K MPAKTUYECKOMY 3aHATHIO. BMecTe ¢ TeM, JTeKIus JIHIlb
OpTraHu3y€T MBICIUTCIBbHYIO JCATCIBHOCTh, HO HE oOecrieunBaeT FJ'IY6I/IHy YCBOCHUA
MPOrPaMMHOTO MaTepHaia.



[Tpu moAroToOBKE K MPAKTUIECKOMY 3aHATHIO 0c000€ BHUMAaHNE HEO0XOAUMO 00paTUTh Ha
COZIep’)KaHWE OCHOBHBIX ITOJIOXKEHUH M BBIBOJIOB, OOBSCHEHHE SIBICHHH M (DaKTOB, YSCHEHHE
NPAaKTUYECKOTO MPUIOKEHHUS PAacCMAaTPUBAEMBIX TEOPETHYECKUX BOIPOCOB. B mporecce 3Toit
pabOTBl CTYOEHT [OJDKEH CTPEMHUTHCSI TOHSATH M 3allOMHUTH OCHOBHBIC ITOJIOXKEHUS
paccMaTpuBaeMOro Marepuaja, IpPUMEpbI, IMOSICHAIOIIME €ro, a Takke pa3o0parscs B
WUTIOCTPaTHBHOM ~ MaTepuajie. B mpomecce MOATOTOBKM K IMPAKTUYECKOMY 3aHSATHIO
PEKOMEHIYeTCsl B3aMMHOE 00Cy XK /IeHHE MaTepuaa, BO BpeMsl KOTOPOTO 3aKPEIlISIIOTCS 3HAHUs, a
TaKOKe MPHOOPETACTCS MPAKTUKA B U3JIOKECHUH U Pa3bsICHEHNUH MTOJTyYCHHBIX 3HAHHUH.

[Ipu BBIMOJIHEHNH WHAWBUAYAIBHBIX JTOMAIIHUX 3aJaHUH HEO0OXOAWMO HCIOJIb30BATh
TEOPETHYECKUI MaTepHall, AeJaTh CCHUIKA Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (hOpMYIIbI
u Jip. Perenue BoIIOIHSIETCS TOAPOOHO U COACPIKUT HEOOXOMMBIE MOSICHUTEIIbHBIE CCHUTKH.

CamocrosiTenbHas paboTa TaKkKe BKIIOYACT paboTy Ha MPAKTUUECKHUX 3aHATHSX, BO BPEMsI
npuMeHeHus «MeToa KOONepaTUBHOTO 00yUeHHs» CTYACHTHI paboTaloT B MajbIX rpynmax (3 —
4 4es1.) Haj 3a/IaHUSIMHU, B IPOLIECCE BHIOTHEHHS KOTOPBIX OHU MOTYT COBEILIATHCS APYT C IPYTOM,
a TaKKe 00paIaThes 3a MOMOILBIO K IIPETIOIaBaTeNIo.

5.2 OcobennocTn opranu3anuu OOy4YeHHUs] JI JHUI € OrPAHMYEHHBLIMH BO3MOKHOCTAMM
310POBbS U HHBAJIUI0B

[Tpu HEOOXOIUMOCTH OOYUAIOIIMMCS U3 YHCIIA JIUI C OTPAHHYCHHBIMH BO3MOYKHOCTSIMH
3JI0POBbS U MHBAITHJIOB (I10 3asBICHUIO O0YUYAIOMIETOCs ) MPEIOCTABISICTCS yaeOHas
UH(pOpMaIUs B IOCTYITHBIX (JOpMax ¢ YUETOM UX UHAUBUAYATbHBIX IICUXOPU3NICCKUX
OCOOCHHOCTEH:

- IUTSL JTUI] C HAPYIICHUSIMU 3pEHUS: B IeUaTHOH (popMe yBeInYeHHBIM MIPUPTOM; B (hopme
JNIEKTPOHHOTO  JIOKYMEHTA;  WHIUBHIyaJbHbIC  KOHCYJbTAallMd  C  [PUBJICYCHHUEM
TH(IOCYpAOTICPEBOAYHKA; HHANBHUYAIbHbIC 3a/IaHUs1, KOHCYJIBTALIMH H JP.

- 17151 JIMII C HAPYIICHUSIMU CITyXa: B TIeYaTHOH (hopme; B popMe 3JIEKTPOHHOTO JOKYMEHTA;
WH/MBU/IyalbHbIC KOHCYJITALMH C MPUBICYCHUEM CYpIOICPEBOMYNKA; WHIUBHIYaTbHbIC
3aJIaHusA, KOHCYJIbTAllUH U JP.

- JUTSL JIMILL C HApYIICHUSIMU OTTIOPHO-/IBUTATEIILHOTO alapara: B neyatHoii popme; B popme
SJICKTPOHHOI'O IOKYMCHTA; HHANBUAYAJIBHBIC 3aJlaHN, KOHCYJIbTAalluu U JP.

6 ®oHI OLEHOYHBIX CPEICTB JJIfl MPOBEJIeHUN TEKYLIEero KOHTPOJISI U MPOMeXKYTOYHOM
arTecTalMy O0YYAKOIIMXCH M0 AMCHUIIMHE (MOAYJII0)

B coorBerctBun ¢ TpeboBanmsMu PI'OC BO s arrectauuu oOydaromuxcst Ha
COOTBETCTBUE HX IE€PCOHAIBHBIX JOCTH)KEHUN IUIAHUPYEMBIM pe3yjbTaTaM OOy4deHHs IO
JUCLHUIUIMHE (MOAYIIO) cO37aHbl (POHIBI OLICHOUHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIE 33 JaHUS,
METOANYECKUE MATEpHUasbl, OINPEACISIIONME IPOLEAYPhl OLICHUBAHUSA 3HAHWM, YMEHHMU U
HaBBIKOB, a TAK)KE KPUTEPUH U ITOKa3aTeIn, He0OOXO0AUMBIE [Tl OLIEHKU 3HAaHUH, YMEHUH, HAaBBIKOB
U XapakTepusywoluue dTanbl (HOpMHUPOBaHMS KOMIIETEHLUMH B  IPOLIECCE  OCBOEHUS
o0Opa3oBaTenbHON MPOrpaMMBl, ipeacTaBieHsl B [Ipunoxenun 1.

7 YueOHO-MeToAuYeCKOe U MH(POPMAIIMOHHOE o0ecnevyeHne TUCHMILTHHBI (MO1YJIA)

7.1 Ocnoenasn rnumepamypa

1. AHanu3 naHHBIX : yueOHUK 175 By30B / moa penakuuei B. C. Mxutapsna. — Mocksa :
WznatenberBo FOpaiit, 2026. — 448 ¢. — (Briciiee oopazosanne). — ISBN 978-5-534-19964-2.
— Teker : osnektpoHHbii // OOpasoBarenbHas matgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/583032 (mara obpamenus: 19.05.2026).



2. T'ypuxos, C. P. OCHOBBI aJITOPUTMHU3ALIUH U ITporpaMMupoBanus Ha Python : yueOnoe
nocobue / C.P. I'ypukoB. — Mocksa : UTH®PA-M, 2025. — 343 c. — (Bricmiee o6pa3oBanue). -
ISBN 978-5-16-020255-6. - Texct : AJIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2166199 (nata obpamenus: 31.05.2026)

3. Yepmnakos, U. B. Anropurmuszanus u nporpammupoBanue Ha Python : yueOnuk s
By30B/ U. B. UepnakoB. — MockBa : M3znarensctBo HOpaiit, 2026. — 159 c. — (Bsicuiee
obpaszoBanue). — ISBN 978-5-534-21910-4. — Tekcr : snexkrponHblid // OOpazoBaTenbHAs
miatdopma IOpaiitr [caiit]. — URL: https://urait.ru/bcode/582412 (mara oOparieHus:
19.05.2026).

7.2  /Jlononnumenvnas numepamypa

1. MammHHOE 00y4eHue ¢ ucnosb3oBanueM Python : yuyeOHo-meToquueckoe mocobue /
coctaButenu A. B. Ocuu,K. A. Xamm3zeB. — MockBa :MTVYCHU, 2025. — 20 c.— Tekcer .
AJIEKTPOHHBIN // Jlanb : ANIEKTPOHHO-OMOIMOTEeUHAS cucTema. — URL:
https://e.lanbook.com/book/501209 (mara oOpamenus: 25.05.2026). — Pexum goctyna: s
aBTOPU3. IIOJI30BATEIICH.

2. TlanoB, M. A. AHanu3 JaHHBIX C MCIIOJIL30BAaHUEM sI3bIKa IPOrpaMMupoBaHus Python
: yueObHoe mocobue / M. A. ITanoB. — EkarepunOypr : YpI' DV, 2024. — 329 c.— Tekcr :
3JICKTPOHHBIN // Jlanb : AICKTPOHHO-OMOJIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/481577 (mata oOpamenus: 25.05.2026). — Pexxum gocrtyma: uist
ABTOPH3. MOJIb30BATEIICH.

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

1. Hayunas snektponnas 6ubmuoreka «eLIBRARY. RUy» [Dnekrponnsiii pecypc] //
Pexxum moctyna: http://elibrary.ru/defaultx.asp

2. O6pazoparenpHas matpopma "FOPAMT"

3. DnekrponHO-OMOMMOTEeYHAs cucteMa "ZNANIUM.COM"

4. DnexTpoHHO-OMOMMoTeyHas cucrema "JIAHB"

5. Open Academic Journals Index (OAIJI). IIpodeccronanbhas 6a3a qaHHBIX - Pexum
noctyna: http://oaji.net/

6. [Ilpesmnmentckas Oubnmorexka wum. b.H.Enpmmaa (0a3a maHHBIX —pa3sTHYHBIX
npodeccnoHaIbHbIX 00nacTeil) - Pexxum nocryna: https://www.prlib.ru/

7. WudopmanuonHo-crnpaBoyHas cucrema "KoncynpranTt Ilmoc" - Pexum nocryna:
http://www.consultant.ru/

8 MarepuajibHO-TeXHHYECKOe o0ecrnedeHHe IUCHUIUIMHBI (MOAYJIsI) WU IepevyeHb
HH(OPMALMOHHBIX TEXHOJIOTHI, MCIOJb3yeMbIX IPH OCYIIECTBJICHHH 00pa30BaTEJbHOIO
npouecca 1no AUCHUILINHE (MOYJ/II0), BKJIOYAs NepevyeHb IPOrpaMMHOI0 odecneyeHnst

OcHOBHOE 000pYIOBaHUE:

e KomnbroTepbl

e [IpoekTop

e Cucrtema ayIMOBU3YaIbHOIO MpecTaBIeHHs] UHDopMauu
ITporpammMHoe oOecnieueHue:

e Microsoft Office 2010 Standart
e Python
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

01.03.04 «IIpuknanHa
s MaTeMaTHKa»
(B-IIM)

OIIK-4 : CnocobeH pa3pabaTeiBaTh
ITOPUTMBI U KOMITBIOTEPHBIE POT
paMMBl, IPUTO/IHBIE JUISl TPAKTHYEC
KOT0 IPUMEHEHUS

OIIK-4.2k : IIpumenseT coBpeMeHHbIe HH(pOpMa
LIMOHHBIE TEXHOJIOTHHU U TIPOTPaMMHBIE CPEACTB
a MpY peIICHUH NMPUKIIAIHBIX 3a]a4 B COLUAIbH
0-3KOHOMHMYECKOH 1 (PMHAHCOBOH chepax

ITKB-2 : CriocoGeH oCyIecTBIATh
aHAJIUTUYECKOE oOecreueHue paspa
OOTKH CTpaTeruy OpraHu3aluu

IIKB-2.2x : OcymecTBIseT CTpaTern4eckuil ana
JIU3 OpraHU3aLUy C UCTIOJIb30BaHUEM OONBIINX
JIAHHBIX

ITKB-3 : Crioco0OeH oCymIecTBIATh
c60p, 00paboOTKy U aHAIH3 OOJIBIITU
X JaHHBIX

IIKB-3.1x : Mcnons3yeT U COBEPIIEHCTBYET MET
0JIbl, MOJIEITH, QJITOPUTMBI, TEXHOJIOTUU U UHCTP
YMEHTaJIbHBIE CPECTBa ISl paboThI C OONIBIINM
1 TaHHBIMH

Komnerenmus cantaercs: chopMHUPOBAHHOM HA TaHHOM 3Tarie B CIyvae, eCIIH MOoTydeHHbIE
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO ([IUana3oH KpUTEpUEB
OLICHUBAHMSI PE3YJIbTATOB O0YUEHUS «3aUTEHO», «YIAOBIETBOPUTEIBHOY, «XOPOILO0Y», KOTIUUHOR).
B ciydae oTcyTcTBUS MOJIOKUTEIHHOM OLIEHKM KOMIIETEHIMS Ha JAHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OlleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI

Komnerenuus IIKB-2 «CnocoGeH oCymecTBIsITh aHATUTHYECKOE 00ECTICUeHHE
pa3paboOTKU CTpaTEeruy OpraHu3alumy»

Tabmuna 2.1 — Kpurepun orieHKA WHAUKATOPOB JTOCTHKCHUS KOMITCTCHITUT

Kon u popmynmpoBka nHANKAT
opa JOCTUKEHHUS KOMITETEHITIH

Kpurepuu onieHMBaHUS PE3yNbT
aToB O0y4YeHHUS

[MKB-2.2k : OcyIiecTBIseT CTp
aTeTHYECKUI aHaIN3 OpTraHU3aI]
WU C UCTIOJIb30BaHUEM OOJIBIIIH

X JTAaHHBIX

COBPEMEHHBIX METOJIOB, MOJIEI
€ii, aIrOPUTMOB, TEXHOJIOTUH U
WHCTPYMEHTAILHBIX CPEJCTB JIJI
st pabOTHI TIPH PEIICHUH TIPHUKIIA
THBIX 33724 C UCTIOJIb30BaHUEM

MPaBUJILHOCTh OTBETOB Ha MOCT
aBJICHHBIE BOIPOCHI, MIPABUIILHO
CTh (GOPMYITHPOBKH U aHAITN3a
npobiem

BEIOMPATh METOJIBI, MOZEIIH, aJl
TOPUTMBI, TEXHOJIOTUU H HHCTP
YMEHTAJILHBIC CPEICTBA IS Pe
[ICHUS TIPUKITATHBIX 337124 C UC
M0JIE30BAHUEM OOJIBIINX JAaHHBI

KOPPEKTHOCTh BEIOOpa HHCTPYM
€HTOB peIIeHN 33/1a4, BBITIOJIH

€HHe BceX HEOOXOIMMBIX pacue
TOB

TIPUMEHCHUA COBPEMECHHBIX MET
0/10B, MO/IeJIei, aNrOpUTMOB, T
XHOJIOTUI Y HHCTPYMEHTAJIbHBI
X CPEACTB 1A PECIICHU IIPUKIIA
JIHBIX 3a/1a4 C UCITOJIb30BAHUEM

PesynbraThl 00y4eHUS 110 TUCIUITIMHE
Ko | Tmu
Il I
pe | pe Pesynbrar
3- | 3-
Ta | Ta
31
Pl aH
4
ne
OOJIBIINX JaHHBIX
v
PII | me
5 HHA
e
X
Ha
PA BBI
6
K
OOJBIINX JAHHBIX

MIPaBUIBHOE HCTIOIB30BAHUE A
ropuTMa BBIITOJITHCHUA ﬂCﬁCTBI/I
1, CaMOCTOSITENIbHOCTh PEUIECHU
s IOCTABJICHHBIX 3a1a4

Komnerenmusi [1IKB-3 «Crioco6eH ocymecTBIsITh cO0p, 00padOTKy U aHAIIN3 OOJIBITIX

JaHHBIX»




Tabnuna 2.2 — Kpurepun orieHKY HHAUKATOPOB TOCTHKEHHS KOMITIETCHIIUU

PesynbraThl 00y4eHus 10 TUCIUIDIHHE
Koz u gopmymupoka unaukar | Ko | Tu Kpurepuu ouenrnBanus pe3yibT
0pa JOCTMKEHHS KOMIIETEHIIUI A o aToB O0y4CHUS
pe | pe Pesynbrar
3- | 3-
Ta | Ta
TIKB-3.1x : Ucnons3yeT u coBe BEIOMPATh METOJIBI, MOZEIIH, aJl
PLIEHCTBYET METO/bI, MOJEIH, Y | ropuT™MBI, TEXHOJOTHH M HHCTP | KOPPEKTHOCTH BBIOOpA HHCTPYM
aJIrOpUTMBIL, TexHONOTHK U UHC | Pl | Me | ymMeHTalbHbIe cpeicTBa Ui pe | €HTOB PEIIeHHUs 3aa4, BBITIOIH
TPYMEHTAIbHbBIE CPECTBA ISt 5 HU | IICHHS MPUKIAIHBIX 33714 C HC | CHHE BCeX HEOOXOIMMBIX pacye
paOOoTHI ¢ OONBIIMMY TaHHBIMU e M0JIL30BaHMEM OOJIBIINX JAHHEI | TOB
X
MIPUMEHEHUSI COBPEMEHHBIX MET
Ha | 9708 MOJIeNIel, alTOPUTMOB, T€ | MPABUIIBHOE UCIONIb30BAHUE ajl
P/ BhL XHOJIOTMM M UHCTPYMEHTAJIbHBl | TOpPUTMa BBINOJIHEHUS IEUCTBU
6 < X CPECTB JUIsl pEIICHUS MPUKIa | H, CAMOCTOSATENBHOCTh PEIICHH
IHBIX 33724 C UCIIOJIb30BaHUEM | s IIOCTaBJICHHBIX 3aad
OOJIBLINX JTaHHBIX

Komnerennus OIIK-4 «CrnocoGeH pa3padaTbiBaTh aITOPUTMBI U KOMIIBIOTEPHBIE

mporpaMmal, IMIPUTroJHbIC JJIA HPAKTUYCCKOTO ITPUMCHCHU >

Ta6muma 2.3 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Pe3ynbraThl 00y4YeHUs 1O JUCHUILUINHE
Kox u popmymuposka uuauxar | Ko | Tu Kpurepuu onieHuBaHUS pPe3yNbT
opa JOCTW)XeHHs KoMmereHnuu | A [ 1 aToB 0Oy4YeHUs
pe | pe Pesynprar
3- | 3-
Ta | Ta
OIIK-4.2k : [IpumensieT coBpeM OCHOB pa3pabOTKH aJITOPUTMOB
MPaBUJILHOCTh OTBETOB Ha MOCT
€HHbIE MH(POPMAIIIOHHBIE TEXH 3H | ¥ IPOrpaMMHBIX CPEACTB, a TaK
P aBJICHHBIE BOIPOCHI, TIPABUIILHO
OJIOTMH U TIPOTPaMMHBIE CPEICT aH | ’K€ MEXaHW3MOB PETHCTPAlNH II
1 CTh (POPMYITUPOBKH U aHATTH3A
Ba [IPH PEIICHUH NMPUKIAHBIX 3 ue | paB Ha MHTEIUICKTYaJIbHYIO OO HDOGIeM
a/1a4 B COIMAJILHO-9KOHOMHYEC CTBEHHOCTh p
KOi 1 pUHAHCOBOM cepax Ha KOPPEKTHOCTH BEIOOPA HHCTPYM
P b1 BBIOOPA MHCTPYMEHTOB JJIs IPO | €HTOB PELICHUS 33/1a4, BHIIOJIH
2 « BEJICHHS aHAIN3a OpPTraHu3alliy | €HHe BceX HEOOXOANMBIX pacue
TOB
v KOPPEKTHOCTh BEIOOpA HHCTPYM
pa3pabaThIBaTh ATOPUTMBI U T1
PO | me €HTOB peIIeHN 33/1a4, BBITIOJIH
pOrpaMMHBIE CPEICTBA [T PEI
3 HU €HHe BCeX HEOOXOUMBIX pacye
. €HHsI IPUKJIATHBIX 3a/1a4 ToB

Tabnuia 3amosHgeTcs B COOTBETCTBUU € pazaenoMm 1 PaGodeil mporpaMmbl TUCHUIUIHHBI

(Momyst).

3 IlepeyeHb OLIECHOYHBIX CPEACTB

Tabmuua 3 — IlepedyeHpb OLIEHOYHBIX CPEJCTB MO0 TUCHMILIMHE (MOIYIIIO)

KoHTponupyemsle miiaHupyemsble pe3
YIBTaTHl 00y4YeHUS

Kontponupyemsbie Tembl 1
HUCUUIUIMHBI

HaumeHOBaHHE OIIEHOYHOTO CPEICTBA U TP
encrasienne ero B POC




Texymuit KOHTpOJIB

IIpomexyTouHas at

TecTalus
Ounas popma 0OydeHUS
P/l 3nHaHue : OcHOB pa3pabor | 1.1. Beemenwme B mporpam
KM alTOPUTMOB U TIporpa | MupoBanue. Bron, 06pad Teer Teer
MMHBIX CPEJICTB, a TaK )K€ | OTKa, BHIBOA AaHHBIX B Py
MexaHH3MOB peructpaud | thon
1 pas 16{a MHTCIUICKTYATIL | | 9 PaGota ¢ TaGIMUHBIM Teer Teer
HYI0 COOCTBEHHOCTB ¥ JAHHBIMH
1.3. Buzyanuzauus jaHd
bIX, OmbmmoTexn: Matplot | Tect Tect
lib, Seaborn, plotly
P12 Haggik : Be1Oopa uaCTpyM | 1.3. Busyanuzamus nana
€HTOB TSI TPOBEACHUS aH | BIX, Oubnmorekn: Matplot | Tect Tect
aJIn3a OpraHu3aIyu lib, Seaborn, plotly
P13 YMenue : paspabathisath PaszHoypoBHEBEIE 3a | PasHOypoBHEBEIE 32
AJI'OPUTMBI U IPOrPaMMH JTa9d ¥ 3aJaHAS JTa9d ¥ 3aJJaHAS
b€ CPEJICTBA JUIS PEIICHH
s IPUKJIAJHBIX 337134 1.1. BeesieHue B porpam PasnoypoBHeBbIe 32 Tecr
MupoBanue. Box, 06pa6 | &1 1 3alaHIs
OTKa, BBIBOJI IaHHBIX B Py Pa3sHOypOBHEBEIE 32
thon Tect
Ja4du U 3a1aHUsA
Tecr Tect
PaszHoypoBHeBbIE 32 | PasHOypoBHEBBIE 32
Jlau¥ U 3aJJaHus Jlaud U 3a]laHus
Pa3zHOypoBHEBEIE 32
yp Tect
1.2. Pa6ora ¢ Tabnuunpv | AATH ¥ 3aaHns
1 TAHHBIMH Pa3HOypOBHEBEIE 32
Tecr
Ja4u U 3a1aHUA
Tecr Tect
P14 3HaHue : COBPEMEHHBIX M PasHOYpOBHEBbIE 3a Tecr
€TOJIOB, MOJIEJIEH, alirOpH
’ l 1.5. Mamminnoe o6yvenn | A49H 1 SalaHi
TMOB, TCXHOJIOTUH U UHCT Pyth
e on
MCHTAJIbHBIX TB
PyMeHTal CPEACTE 1 Tect Tect
7151 pabOTHI IPH PELICHUN
MPUKIIAIHBIX 3a/1a4 C UCIT P
a3HOYPOBHEBBIE 32
onp3osanueM Gompmux 1 | 1.6. Kpoce-Banmpanms. JI yp Tect
AHHBIX orucThyeckas perpeccus, | Ad9H M 3alaHud
Merton k-6mmxaimx coc
eneit Tecr Tect
PS5 YMeHue : BRIOHpaTh METO

Jbl, MOACIIN, aJ'II‘OpI/ITMbI,

TCXHOJIOTUHU U I/IHCprMeH
TaJbHBIC CPEICTBA IS Pe
IICHUA HpHKHa}lHBIX 3aaa

4 C UCIIOJIE30BAaHUEM 00JIb
MINX JaHHBIX

1.4. DaeMeHTBI CTATUCTHK
u, bubnmoteka SciPy

Pa3zHoypoBHEBEIE 32
Jlau¥l U 3aJlaHus

Pa3zHoypoBHEBEIE 32
Jlaudl U 3aJlaHus

Pa3HoypoBHEBBIE 3a
a4y ¥ 3aaHus

Tect

Tect

PasHoypoBHEBEIE 3a
a4y U 3aJaHus

Tect

Tect

1.5. MammHHOE 00y4eHH
e Python

Pa3HoypoBHEBEIE 32
Jlau¥l U 3aJlaHus

Pa3noypoBHeBbI€ 3a
Jlau¥l U 3aJlaHus




PasHoypoBHEBEBIE 32
a4y ¥ 3aaHus

Tect

Tect

PasHoypoBHEBEIE 3a
Jla4u ¥ 3aJaHus

Tect

Tect

PJI6

HaBbIk : npuMeHeHus coB
PEMEHHBIX METO/IOB, MO/
eJel, aITOPUTMOB, TEXHO
JIOTHH ¥ HHCTPYMEHTAJIbH
BIX CPEZICTB JUISl PEIICHUS
MIPUKJIAJHBIX 33714 C UCII
0JIb30BaHHEM OOJIBIINX 11
AHHBIX

1.4. DneMeHTBI CTATUCTHK
u, budnmoreka SciPy

Pa3zHoypoBHeBBIE 32
Jlau¥ U 3aJaHNs

PasHoypoBHEBEIE 3a
Jla4u ¥ 3aJaHHs

Pa3zHoypoBHeBBIE 32
Jlau¥l U 3aJlaHus

Tect

Tect

PasHoypoBHEBEIE 3a
Jla4u ¥ 3aJaHus

Tect

Tect

1.5. MamunHOE 00y4eHH
e Python

PasHoypoBHEBEIE 3a
Jla4u 1 3aJaHus

PasHoypoBHEBEIE 3a
Jla4u ¥ 3aJaHus

Pa3HoypoBHEBEIE 3a
Ja4du U 3a1aHuA

Tect

Tect

Pa3zHOypoBHEBEIE 32
Jla4u ¥ 3aJaHUA

Tect

Tect

1.6. Kpocc-panunauust. JI
OTHUCTHYECKAsl PerPECcCHs.
Merton k-Onmmxalmmx coc
enen

Pa3zHOypoBHEBEIE 32
Jlaudl U 3aJJaHNs

Pa3zHoypoBHEBEIE 32
Jlaud U 3aJlaHNs

4 Onucanue npoueaypbl OCHUBAHUA

KayectBo c(hopMUpOBAaHHOCTH KOMIETEHLUI

Ha JaHHOM OJOTall€ OLCHHUBACTCA II0

pe3yjibTaTaM TEKYIIHUX W IMPOMCKYTOYHBIX aTTGCTaHI/Iﬁ IIpru MoMouIu KOJIMYeCTBEHHOM OILICHKH,

BBIpR)KEHHON B OaJulax.

Oamiam.
Bunel onleHuBanus PasnoypoBueBble 3a1aun v 3aganus | Tect | Urtoro
Jlexnus 40 40
[pakTnka 50 50
[TpoMexyToUHas aTTeCTaIHs 10 10
Hroro 50 50 100

MaxkcuManbHasi cymMmma OaiioB Mo AUCHUILUIMHE (MOaymto) paBHa 100

CYMMa 6aJ'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BUJaM yqeGHoﬁ ACATCIIbHOCTU B paMKax
JAUCHUIIIMHBL, IICPEBOAUTCA B OLICHKY B COOTBCTCTBUU C Ta6HHHCﬁ.

Cymma 6amo
B
O1ieHKa 10 TPOMEX
YTOUHOI arrectaiy | XapakTepUCTHKA KauyecTBa CPOPMHUPOBAHHOCTH KOMIICTCHIIHH
Io aucou u
IIJINHE
«3a4TCHOY / CTyeHT 1eMOHCTpUpPYET CHOPMHUPOBAHHOCTH AUCIHUILTMHAPHBIX KOMIIETEHIHH, OOH
o1 91 10 100 apyXXHBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOE U TITy0oKOe 3HaHMe y4e6HOTO marepua
J1a, YCBOMJI OCHOBHYIO JIMTEPATYPY M 3HAKOM C JIOTOIHUTENBHO JINTEPATypOii, peKo
«OTIIUIHO» MEHI0BaHHO! IPOTPaMMOii, yMeeT CBOOOIHO BBITIONHATD IPAKTUYECKUE 3aIaH¥s, TIP




€lyCMOTPEHHBIE IIPOTPAaMMOii, CBOOOAHO ONEpHUpyeT NPUOOPETEHHBIMU 3HAHUSAMH, Y
MEHHSIMHU, IPUMEHSCT X B CUTYalLlMsIX IIOBBILICHHON CII0)KHOCTH.
«33UTEHOY / CTyIeHT IeMOHCTPUpPYeT CHOPMUPOBAHHOCTH AUCLHUINTMHAPHBIX KOMIIETEHIIMI: OCH
ot 76 10 90 OBHBIC 3HAHHUS, YMEHUSI OCBOCHEI, HO JIOITYCKAIOTCSl HE3HAUNTEIbHEIC 01511/161@1, HeToq
HOCTH, 3aTPYAHECHUS IPU aHATNTHIECKHUX ONIepanysX, HepeHoce 3HaHUH U YMEHUH H
«XOpomo» a HOBBIE, HECTAHJApTHBIC CUTYaIIHN.
«3aureHo» / CTyneHT IeMOHCTpUpPYET ChOPMHUPOBAHHOCTH JUCIMILUIHAPHBIX KOMIICTSHIINH: B X0
Jie KOHTPOJIEHBIX MEPOIPHUATHH TOITYCKAIOTCS 3HAYUTEIbHBIE OIIMOKH, IPOSBIIIETCS
or 61 no 75 OTCYTCTBHE OT/ICTbHBIX 3HAHUH, YMEHNUI!, HABBIKOB 110 HEKOTOPBIM AMCIUILIMHAPHEL
«YHOBJICTBOPH | KOMIIETEHITHSIM, CTYJICHT NCTIBITHIBAET 3HAUNTEIIBLHEIC 3aTPyJHEHHS IIPH OIIEPHUPOB
TCJIIBHO» AQHWU 3HAHUSIMH ¥ YMEHUSIMU IIPH UX NIEPEHOCE HA HOBBIE CHTYAIUH.
«He 3a4TeHO» /
ot 41 10 60 VY crynenra He C(i)(ipMI/IpOBa;HLI JUCIHIUTMHAPHBIE KOMITETSHIINH, IIPOSIBISIETCS] HE0C
«HEYIOBJIETBO | TAaTOMHOCTb 3HAHWI, YMEHH, HABBIKOB.
PUTEIBHO»
«HE 3aUTEeHO» /
ot 0 10 40 JuciyniurHapHble KOMIETEHIH ne C(bopMH?OBaHLI. ITposiBIseTCS MOIHOE WITH TIPAK
«HEYIOBJIETBO | THYECKH MOJHOE OTCYTCTBUE 3HAHUH, YMEHHH, HABBIKOB.
PUTCIILHO»

Cymma 0amtoB, HAOpaHHBIX CTYICHTOM I10 BCEM BUIAM YYCOHOU JEATSIHHOCTH B paMKax
JTUCITUIIMHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHUIICH.

CymmMma Gamto
s OrieHKa 110 TPOMEX
YTOYHOU aTTecTaIy XapakTepucTHKa KadyecTBa ChOPMUPOBAHHOCTH KOMITETEHIINHI
[0 TUCIAILTA "
HE
CTyzeHT IeMOHCTPHpPYET CPOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMIICTSHIINH, 00Ha
PY’KHBaET BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHUEe y4eOHOro MaTepuaa
o1 91 10 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEpPATypy U 3HAKOM C JOMOJHHUTEIBHON JIUTEPATypOil, pekome
«OTIIUIHOY H/IOBaHHOU TPOTPaMMOii, yMeeT CBOOOIHO BBIMONHATH MPAKTUYECKHE 3aaHusI, TP
YCMOTpEHHBIE TPOTrPaMMOii, CBOOOIHO OMEPUPYET MPHOOPETEHHBIMH 3HAHUSAMH, YME
HUSIMH, IPUMEHSET UX B CHTYALHSIX TOBBIIICHHON CIIOKHOCTH.
CTyzeHT IeMOHCTpUPYET CPOPMHUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETCHIHN: OCHO
o1 76 110 90 «3a4TeHO» / BHBIC 3HaHUSI, yMEHUS] OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAYHUTEIbHBIC OIIHOKH, HETOUH
«XOPOLIO» OCTH, 3aTPYAHEHUS TIPH aHATUTHYECKUX OTIepalnsiX, IepeHOCce 3HaHUH U yMEHU Ha H
OBbI€, HECTAH/IAPTHBIE CUTYAIIHH.
CryzeHT AeMOHCTPUPYeT CPOPMHUPOBAHHOCTD TUCHUIUTMHAPHBIX KOMIIETCHIUI: B X0
«3a4TeHOY / 1€ KOHTPOJIBHBIX MEPOTIPHUATHH AOMYCKAIOTCS 3HAYUTENbHBIE OIIHUOKH, TPOSIBIISIETCS O
ot 61 10 75 «yIIOBJIETBOPUTENb | TCYTCTBHE OTAENBHBIX 3HAHUI, YMEHHUI, HABBIKOB 10 HEKOTOPBIM JUCIUILIHHAPHBIM K
HO» OMIIETEHIIMSM, CTY/ICHT UCIIBITHIBACT 3HAUNTENIbHbIC 3aTPYIHEHUS TIPH OIIEPUPOBaHH
Y 3HAHWSIMU M YMEHHSIMH [P X MEPEeHOCEe Ha HOBBIE CHTYAIHH.
e 3aTeHO / VY cTyneHra He cOPMHUPOBAHBI TUCHUIUIMHAPHBIE KOMIIETEHIINH, TPOSIBISIETCS HEI0C
ot 41 o 60 «HEYJOBJIETBOPHTE Y OpMHPOBa! P > 1P
TaTOYHOCTh 3HAHUH, YMEHHH, HABBIKOB.
JIBHOY»
«HE 324TEHOY /
JlucuuniHapHble KOMIIETEHIIMY He copMHUpoBaHsl. [IposBisercs mojaHoe WK Ipak
ot 0 110 40 «HEY/IOBJIETBOPUTE - .
bHO® THYECKH MTOJTHOE OTCYTCTBHE 3HAHHI, YMEHHUI1, HABBIKOB.

S IIpuMepHBIE OLICHOYHBbIE CPEACTBA

5.1 Ilpumep pa3HOYPOBHEBBIX 32124 U 3aJaHMii

[IpuBonsarcs rpaduku u3MeHeHUs] 00bEMOB MHBECTUIIMHN U MpuObLIN 32 10-15 ner no 4
IPEIITPUITHSIM.

[IpoBectn pa3zgenbHOE OLIEHWBAHWE YpaBHeHUW perpeccuu. I[locTpouTh Moaenu c
¢uKcupoBaHHBIMM U ciydailHbIMH 3¢ dekramu. OLEHUTh KayecTBO MOAEJeH, CpaBHUTh
pe3ynbTaThl. [[puMeHnTh KpUTEpUil OLIEHKH XayCMaHa.

Kpamkue memoouueckue ykazanus

[Ipu BBIMONHEHWH Pa3HOYPOBHEBBIX 33Jad W 3aJlaHuil 0c000€ BHUMaHHE HEOOXOIUMO
0o0paTuTh Ha COJIep’KaHHE OCHOBHBIX IOJIOKEHUH M BBHIBOJIOB, OOBSICHEHHE SIBJICHUN U (aKTOB,



YSICHEHHUE MPAKTUYECKOTO TMPHUJIOKEHUS PACCMATPUBAEMBIX TEOPETHUECKUX BOIPOCOB IO
COOTBETCTBYIOIICH Teme. B mporecce 3Toil pabOThl CTYIEHT JOHKEH CTPEMHTHCS TOHATHh U
3alIOMHUTH OCHOBHBIE MOJIOKEHHUS pacCMaTpUBAEMOT0 MaTepuana, IpUuMephl, MOSICHAIOIINE €ro, a
Tak)Ke pa300paTbCs B WILTIOCTPATUBHOM MaTepuase.

Ilxana oyenku

LlIxana oyenku

OrneHka Bansr Onucanne
BBICTABISICTCSI CTYICHTY, €CIIM OH BBIMOJHUI Oe3 CYIIECTBEHHBIX OIINOOK BCE 3aJaHUsI U OTBET
5 40-50 WJT HA BCE MOCTABIICHHBIC BOMIPOCHL, TOJATBEPIKIAs 3HAHHE MaTepraia, yMEeHHUE UCIIONb30BaTh HO

pMaTUBHEIC JOKYMEHTHI JUIS TIOATBEPKIICHHS IPABHIHLHOCTH COOCTBEHHOM ITO3UIIHH;
BBICTABIISICTCS CTYJICHTY, €CJIH BBIITOJIHIIT O€3 CYIIECTBEHHBIX OIMOOK OOJbINE MOJOBUHEI 3312
HUI 1 OTBETHJT Ha OOJIBIIMHCTBO MOCTABJICHHBIX BOMIPOCHI, YETKO MPEICTABIISLT CBOO TO3HITHIO,
MOATBEPIKAas 3HAaHKWE MaTepHaja, YMEHUE UCIIONIb30BaTh HOPMATUBHBIE TOKYMEHTHI 7SI TOATB
epIKICHHS NPABIIIBHOCTH COOCTBEHHOU MO3UIINH;

BBICTABIISICTCS CTYJICHTY, €CIIH BBIIIOJHII O€3 CYIIECTBEHHBIX OIIMOOK MEHbIIE OJOBUHEI 331
HUH, OTBETHJI HA HEKOTOPBIE ITOCTABJICHHBIE BOIIPOCHL, TOATBEPKAasi 3HAHUE MaTepuana, yMeHU
€ MCIOJIb30BaTh HOPMATHBHBIC JIOKYMEHTHI JJISI ITOITBEPIKICHUS PABHIBLHOCTH COOCTBEHHOM IT
O3HIUH,

BBICTABIISICTCS CTYJICHTY, €CJIM OH JOIYCTHJI OLTHOKH ITPHU OTBETAaX Ha BCE U3 MOCTABJICHHBIX B 3
ajiaye BOIIPOCOB.

4 25-39

3 16-24

2 7-15

5.2 KoHTpoJIBHBII TecT

1. Bri6epuTe nmpaBUIIBHBIN CITOCOO co3/1aHus mycToro crnucka B Python: a) list =[] b)
list = list() c) list = new List() d) list = {empty}
YcTaHOBHTE COOTBETCTBUE MEXKIY TUTIAaMH JTaHHBIX Python u ux onmcanuem:
int
float
str
. bool
A) Henouucnennsiit Tun B) Ctpokossiii Tun C) Jlornyeckuit Tun D) Tun ¢ nnaBaromeit
TOYKOH

PPN

3. Hanummre Ha3Banue Metoa crnucka B Python, koTopslil 100aBiseT 3J1eMEHT B
KOHEII CTIFCKa:

4. Bribepure Bce KOppeKkTHBIE CIOCOOBI co3aanus cioBaps B Python: a) dict = {} b)
dict = dict() c) dict = [:] d) dict = {1: "one", 2: "two"}

S. Bepno nmu yrBepxenue: "B Python ctpoku sBnstoTcst Hen3mMeHseMbIM (immutable)
TUTIOM JaHHBIX"?

6. Kakoit onepaTtop ucnosnb3yercs 17l BO3BEIeHH B cTeneHb B Python? a)  b) ** ¢)
pow() d) ™

7. VYcTaHOBHUTE COOTBETCTBUE MEXTY (DYHKIMSMU U UX HA3HAYCHUEM:

1. len()

2. type()

3. range()

4. print()

A) BrBog nanHbix Ha 9kpaH B) Omnpenenenue nnunbsl oOwvexkta C) Co3ganue
nocienoBarenbHoOCcTH yncen D) Onpenenenue Tuna oobexTa

8. Hanumure Ha3zBaHue MeToAa CTPOKH, KOTOpPBIM NpeoOpa3yeT BCe CHUMBOJBI B
HIDKHUN PETUCTP:

9. Bri6epuTte Bce BcTpoeHHBIE CTPYKTYpHI JaHHbIX B Python: a) Cnucok b) Koprex c)
MuoxectBo d) Maccus e) CroBapb

10. Bepno nu yrBepxkaenue: "B Python nHaekcanus 31eMeHTOB CliMCKa HAUMHAETCS C
1"?

11. Kaxkas 6ubnuoTexa ucmonp3yercs s co3aanus 0a30BbIX rpadukoB B Python? a)

Seaborn b) Matplotlib c) Plotly d) Bokeh
12. YcTaHOBHUTE COOTBETCTBUE MEXKY TUIIAMU IpapUKOB U UX HA3HAUEHHUEM:



1 scatter

2 bar

3. pie

4 line

A) Jluneiinbiii rpaduk B) Kpyrosas auarpamma C) Toueunast quarpamma D) Cronbuaras
quarpamma

13. Hanummwure Ha3Banue merona 6ubmmorexku matplotlib ams otoOpakeHus rpaduka:

14. Bribepure Bce mapaMeTphl, KOTOphIEe MOKHO HACTPOUTH B rpaduke matplotlib: a)
I{Bet nunuu b) Tommmua muauu ¢) Ctuas mapkepo d) Pasmep durypst

15. Bepno mu yrBepxkaenue: "bubnuoreka Seaborn moctpoena nmosepx matplotlib"?

16. Kakas ¢yHkiusa ucmons3yercs mis co3fgaHus mnoarpaduxoB B matplotlib? a)
subplot() b) subplots() c) create_subplot() d) make_subplot()

17. YcTaHOBUTE COOTBETCTBHE MEXIy OHMONMOTEKaMH BH3yalu3allud M HX
OCOOEHHOCTSIMU:

1. Matplotlib

2. Seaborn

3. Plotly

4. Bokeh

A) Unrtepaktunble rpaduku B) basosas 6ubnuoreka C) CtaTuctrueckasi BU3yalu3aius
D) BeG-opreHTHpOBaHHAS BU3YAIU3AIUS

18. HanmummmTe Ha3zBaHue mapamerpa B seaborn, OTBEYaloOIIEro 3a CTWIb rpaduka:

19. Bri6epute Bce MBI rpadukoB, TOCTyMHbIE B OMOIMOTEKE seaborn: a) heatmap b)
boxplot c) violinplot d) swarmplot

20. Bepno nu yrBepkaenue: "Plotly mo3BomseT co3maBaTh TOJNBKO CTaTHUECKHE
rpapukn"?

21.  Kakas OubnnoTexa UCIONIb3yeTcsl Al MallMHHOTO 00y4yeHnus B Python? a) NumPy
b) Pandas c) Scikit-learn d) Matplotlib

22.  YcTaHOBUTE COOTBETCTBHE MEXKAY METOJAMU PErPECCUU U UX IPUMEHEHUEM:

1. LinearRegression

2. Ridge

3. Lasso

4. ElasticNet
A) Jluneiinas perpeccust ¢ L2 perymspusauuein B) Ilpocras nunelinas perpeccust C)
KomOunupoBanHnas perymnspusanus D) Jluneitnas perpeccus ¢ L1 perynspuszanueit

23.  HanwmmuTe Ha3BaHWE METOJIA JUTSI pa3/IeJICHUS JAaHHBIX HA 00yJarONIyt0 U TECTOBYIO
BBIOOPKHU:
24, BriGepute Bce sTambl MOATOTOBKH JAHHBIX [JII MAIIMHHOTO OOy4YeHHUs: a)

Hopmanuzanus b) Ynanenue mnpomyckoB c) KonupoBaHue kaTeropuajibHBIX IMpH3HAKoB d)
MacmrabupoBanue

25. Bepuo nu yrBepxaenue: "llonmHoOMUanbHas perpeccusi MOXKET MOIEIHPOBATH
TOJIBKO JIMHEHHBIE 3aBUCUMOCTH"?

26. Kaxkoit MmeTon ucnonb3yeTcs JUisl OLIEHKU KauecTBa perpeccuoHHoi moaenu? a) R-
squared b) Accuracy c) Precision d) Recall

27. VYcraHOBUTE COOTBETCTBUE MEXKAY TEPMUHAMU U UX OINPEIACICHUSIMU:

1. [Ipu3nak

2. LleneBas nepeMeHHast

3. Bri6opka

4, Monenb

A) Habop nannsix s obyuenuss B) Xapakrepuctuka oobekra C) IlporHosupyemoe
3HayeHue D) MaremaTuueckoe npeacTaBieHrne 3aBUCUMOCTEN



28. Hanumvre Ha3BaHUE METPUKH ISl OLIEHKH KaYeCTBA PETPECCUU:

29. Bribepure Bce wmerompl perymspuszanuu: a) L1 perymspusanms b) L2
perymsipusanus ¢) Dnactuunas cetb d) Dropout

30. Bepno mm yrBepknenue: "Feature Engineering Bcerga yiydimiaeT KadecTBO
mozenu"?

31.  Kakas ¢pyHKIHS HCIIOIB3YETCS IS CTaHAapTH3auu 1aHHbix? a) StandardScaler b)
MinMaxScaler ¢) Normalizer d) RobustScaler

32.  YcTaHOBUTE COOTBETCTBHE MEX/y THIIAMH IIPHU3HAKOB M METOJAMHU X 00OpaOOTKH:

1. Hucnosbie

2. Kareropuasibubie

3. Bpemennsie

4. TexcToBbIE

A) OneHotEncoder B) StandardScaler C) DateTimeEncoder D) Tfidf\VVectorizer

33. Hanummre Ha3zBaHWe MeTOAa U TOUCKA ONTHMAIbHBIX THIIEPIIAPaMETPOB:

34. Bri6epute Bce MeTObI 0OpaOOTKH TMPOIYIICHHBIX 3HAYCHUH: a) YaneHue b)
3amonHeHHE cpenHuM c) 3anonHeHue Meauanon d) MaTepronsius

35. Bepno nu yrBepxknenue: "Cross-validation moMmoraer mu30exarb nepeoOydeHus
mozenu"?

36.  Kakoif METOJ] HCIIOJIb3YETCs JJISl OLICHKU KaueCTBa KIACCUPUKAIIMOHHON MOJIeITU?
a) ROC-AUC b) R-squared ¢) MSE d) RMSE

37. YCTaHOBUTE COOTBETCTBUE MEXKIY METOJaMH KiIacCHpHUKAIMA W UX
XapaKTePUCTHUKAMHU:

1. Jloructudeckas perpeccus

2. K-6nmmkaimumx cocezeit

3. CrnyuaitHblii nec

4. SVM

A) Henapamerpuueckuii metoq B) JIunelinsiii knaccupukatop C) AHcaMOIEeBBIM METO
D) Metoa onopHbIX BEKTOPOB

38.  Hamumwre Ha3BaHHE METPHUKH JUIs OMHAPHOM KJIaCCU(PHUKAIIMHU:

39. Bri6epute Bce mapameTpsl MeTosa k-Ommkaimux coceneit: a) Yucno cocezeit b)
Mertpuka paccrosiuus ¢) Beca coceneit d) Anroputm nomcka

40. Bepno nu yrBepkaenue: "Jlorucruueckas perpeccus MOXKET HCIOJIb30BaThCsA
TOJIBKO JUIsl OMHApHOM Kiaccudukanuu"?

41. Kaxkoe pacnpenenenue yarie Bcero Bcrpedaercst B npupone? a) HopmansHoe b)
bunomuansnoe c) [lyaccona d) DxcrnoHeHIIMAaTBEHOE

42.  YCTaHOBUTE COOTBETCTBHE MEXTY CTATHCTUYECKUMH TECTAMH U UX IPUMEHEHHUEM:

1. t-Tect

2. XHU-KBaapaT

3. ANOVA

4, tect Hlanupo-Yunka

A) IIposepka HopmanbHOocTH B) CpaBHenue cpennux C) AHanmM3 KaTeropualbHbIX
naHHbIX D) CpaBHEHHE HECKOJIBKUX TPYIIII

43. Hanumumre ~ Ha3BaHume  mapaMeTrpa  HOPMAlbHOTO  paclpelesieHus,
XapaKTepHU3yIOWEero pa3opoc:

44, Bribepute Bce cBoOiicTBa HOpMaIBLHOTO pactpesneneHus: a) CHUMMETpUYHOCTh b)
YuumonansHocTh ¢) HempepbsiBHOCTH d) Onpeiei€HHOCTh Ha BCeW YHCIIOBOM OCH

45, Bepno nu yrBepxkaenue: "llenTpanbHas npenenbHas TeopemMa paboTaeT TOJIBKO
JUTst OOJIBIINX BHIOOPOK"?

46. Kakoii meron wucnoib3yercss A BU3yallM3alldd paclpeiesieHus TaHHbIX? a)

I'uctorpamma b) Scatter plot ¢) Line plot d) Bar plot



47. YCTaHOBUTE COOTBETCTBUE MEXKAY I[apaMeTpaMd M HX CTaTUCTUYECKUMHU
XapaKTEePUCTUKAMM:

1. Cpennee

2. Menuauna
3. Mona

4, Jucnepcust

A) Mepa pa3dpoca B) llentp pacnpenenenuss C) Haumbonee uactoe 3HaueHue D)
LlenTpanbHOE 3HAYCHUE

48.  Hanumwure Ha3BaHue rpaduKa sl BU3yaIn3alud BHIOPOCOB:

49. Bribepute Bce MeToasl TpoBepku THmore3: a) Ilapamerpudeckue b)
Henapamerpuueckue ¢) baiiecoBckue d) Panrossie

50. Bepno mm yrBepxkaenue: "JloBeputenbHbli HHTEpBaN 95% o03Hawaer, 4TO
MCTUHHOE 3HaYEHUE MapaMeTpa BCerja HaXOIUTCS BHYTPH HHTepBaia'?

51. Kaxkoit o6bekt B Pandas ucronbs3yercs it paboThl ¢ OTHOMEPHBIMH JTAHHBIMH? a)
Series b) DataFrame c) Array d) List

52.  YcraHOBHTE COOTBETCTBUE MEXIy onepauusmu Pandas u ux Ha3HaueHUEM:

1. merge

2. concat

3. groupby

4. pivot

A) I'pynmiupoBka nanabix B) O0wvenunenue no kimouy C) IlpeoOpazoBanme dopmara
tabnuuel D) O6benuHeHne no uHaeKCy

53. Hanumwure Ha3BaHue MeToIa IS yaaneHus nyonukaToB B DataFrame:

54, Bribepute Bce Tumbl 00beauHenus Tabuui B Pandas: a) inner b) outer ¢) left d)
right

55. Bepno nu yrBepxkaenue: "llpu ucnonmp3oBaHuum Mmetoma groupby() Bceraa
HEO0OXO0IMMO YKa3bIBaTh arperupyronyro QGyHKium"?

56. Kakoii meTon ucnionb3yercs s ¢unbTpanuu ctpok B DataFrame? a) loc b) iloc ¢)
filter d) select

57.  YcraHOBHTE COOTBETCTBUE MEXIY (DYHKIHUSAMU arperaiuu U ux pe3yabTaTaMHu:

1. sum()

2. mean()

3. count()

4. max()

A) MakcumanbsHoe 3HaueHre B) Cymma 3Hauenuit C) Konnuectso 3nauenuit D) Cpennee
3HaYeHHE

58. Hanummure Ha3BaHWe METO/IA JIJIS 3aITOJIHEHHUS IPONYIICHHBIX 3HAYCHU:

59. Bri6epuTe Bce criocoOwl nHaekcaiuu B Pandas: a) [To metke b) ITo mo3umuu c) Ilo
ycnoswtio d) ITo cpe3y

60. Bepno nu yrBepxkaenue: "DataFrame MosxeT colepkaTh JaHHBIE Pa3HBIX THIIOB B
OJIHOM cToore"?

61. Kakoii Tun rpaduka mydiie ucroib30BaTh sl BU3yalU3allud BPEMEHHBIX PSIOB?
a) Line plot b) Scatter plot c) Bar plot d) Pie chart

62.  YcraHOBUTE COOTBETCTBHE MEKIY METOAMH aHATN3a TAHHBIX U UX IPUMEHEHUEM:

1. describe()

2. info()

3. value_counts()

4 corr()

A) Tloacuer yHukanpHbIX 3HaueHUil B) Crarucrtuyeckue xapakrtepuctuku C)
HNudopmanus o DataFrame D) Koppensunonnas marpuna
63. Hanumure Ha3BaHue MeToa 1711 U3MEHEHUS TUIIA JaHHBIX CTOJIONA:



64. Bribepure Bce omepauuu i paboThl ¢ BpEMEHHBIMU JaHHbIMH B Pandas: a)
[IpeoOpazoBanne dopmarta b) M3Bneuenne kommoHeHT aatel ¢) CaBur BpemeHHOTO psiza d)
Pecemrumuar

65. Bepuo mm yrBepxaenue: "Meron apply() MOXKET NPUMEHSTBCS TOJBKO K
oTIenbHBIM cToI0aM DataFrame"?

66. Kaxkas pynkmus ucnons3yercs ms urenns CSV daiina B Pandas? a) read csv() b)
load_csv() ¢) import_csv() d) open_csv()

67. YcTaHOBUTE COOTBETCTBHE MEXIy TuUmamu naHHbIX Pandas um ux Python-
AHAJIOTAMH:

1. object

2. int64

3. float64

4. datetime64
A) Lensie yncna B) Ctpoku C) [ata u Bpemst D) Uucna ¢ naBaroieid TOYKOH

68. Hanumure na3Banue merona st coptupoku DataFrame:

69. Bri6epuTte Bce criocodbl 00paboTKH KaTeropuaibHbIX JaHHBIX: a) Label Encoding
b) One-Hot Encoding c) Ordinal Encoding d) Binary Encoding

70. Bepno nu yrBepxkaenue: "Meroa drop() Bcerna HeoOpaTUMO yJanseT HaHHbIE U3
DataFrame"?

71. Kakas 6ubnuoreka ucnonab3yercs sl padoThl ¢ OOJIBIIMMH MaCCUBaMU JaHHbBIX B
Python? a) NumPy b) SciPy c¢) Pandas d) Math

72. YcTaHOBHTE COOTBETCTBHE MEXAY METOAaMH 00pabOTKU OOJBIINUX JAaHHBIX U UX
HA3HAYCHHUCM:

1. chunks

2. dask

3. pyspark

4. vaex

A) Pacnpenenennsie Borurcienus: B) [lorokosas o6padotka C) O6pabdoTka no yactsam D)
JleHUBBIC BEIYUCIICHHS

73.  Hanumute HazBanue popmata A 3h(HEKTUBHOTO XpaHEHUs TAOINYHBIX TaHHBIX:

74. BeiOepure Bce XxapakTepucTUKU OonblIMX AaHHBIX: a) OO0bEM b) CkopocTh c)
Paznoobpasue d) JloctoBepHOCTH

75. Bepno nu yrBepxaenue: "llpu pabore ¢ OONBIIMMHU JaHHBIMH BCErja HYXKHO
3arpyXarb BeCh JJaTaceT B MaMATh"?

76. Kakoii Meron wcmonb3yercs A onTuMu3zanud namsaTd B Pandas?  a)
reduce_memory_usage b) optimize_dtypes ¢) memory_optimize d) downcast

77. VYCTaHOBUTE COOTBETCTBHE MEXAY TUNAMH JaHHBIX M MX ONTUMAJbHBIM
IPe/ICTaBICHUEM:

1. [lenbie yucna

2. Kareropun

3. JlaTbl

4. Crpoku

A) category B) int32 C) datetime64 D) object

78. Hanmumure Ha3Banue MeToaa Jyis mapajjielbHOU 00paOOTKU JaHHBIX:

79. Breibepute Bce METOABI ONTUMHU3ALMU PadOTHI C OONBIIUMHU JaHHBIMHU: a)
Wnpnexcanus b) [aprunmonuposanue ¢) Kamuposanue d) Arperamust

80.  Bepno au yrBepxkaeHue: "Mcrnonp30BaHle KaTerOpHaIbHBIX THIIOB JaHHBIX BCETIa
yMeHbIlIaeT NoTpedaeHue namaru'?

81. Kakas ¢ynxuus ucnonssyercs 11 npogminpoBanus kojaa Python? a) cProfile b)

timeit ¢) profile d) benchmark
82. Y cTaHOBUTE COOTBETCTBHE MCKIAY (I)OpMaTaMI/I JaHHBIX U UX 0COOEHHOCTSIMU:



1 CSv

2. Parquet

3. HDF5

4 JSON

A) Komonounoe xpanenue B) TekcroBwii ¢opmar C) Hepapxuueckoe xpanenue D)
CTpyKTypHpOBaHHBIN TEKCT

83.  Hamummure Ha3BaHue OMOIMOTEKHU IS paCTIPEICICHHBIX BHIYMCICHUN:

84. BriGepute Bce METOIBI OLIGHKHM TMPOU3BOJUTEIBLHOCTH Kozaa: a) M3mepeHue
BpeMeHU BoinoaHenus b) [lpodunuposanue namsaru c) Ioacuer onepaumii d) Monuropunr CPU

85.  Bepno nu yrBepxkaenue: "BekTopr3oBaHHbIE ONlEpalliy Beera ObICTpee IUKIOB B
Python"?

86. Kaxkoit Mmerox ucnonb3yercs aiist 3pGeKTUBHON KOHKaTeHAMK CTPOK? a) join() b)
concat() c) + d) append()

87. YcTaHOBUTE COOTBETCTBUE MEXKIY ONEPALUSIMU U UX BBIYHCIUTEIBHOMN
CJIO)KHOCTBIO:

1. [Touck B ciucke

2. [Touck B crnoBape

3. CopTupoBka

4, Wnnexcamus

A) O(1) B) O(n) C) O(n log n) D) O(1)

88. Hanumwure ©Ha3BaHue MeTona JUIsi TPYNIHPOBKUA JAHHBIX [0 BPEMEHHBIM
WHTEpBaJaM:

89. Breibepute Bce cmocoObl ontumusanmu  pandas DataFrame: a) Bsibop

ONTUMAJIbHBIX TUIIOB JaHHBIX b) YjaneHue Heucrnosib3yeMbIx cTosONOB c) Mcmonb3oBaHue
KaTeropuaibHbIX naHHbIX d) MHAeKcaus 4acTo HCIoIb3yeMbIX CTOIOIOB

90. Bepno nu yrBepxknenue: "HMcmompzoBanue multiprocessing Bcerga ycKopsieT
00paboTKy TaHHBIX"?

91. Kakoii meron ucnonb3yercs A1 00pabOTKH MOTOKOBBIX AaHHBIX? a) Generator b)
Iterator c) List d) Array

92. YcTaHOBHUTE COOTBETCTBUE MEXKIY OMOTUOTEKaMH U UX (PYHKIIMOHAIBHOCTBIO:

1. NumPy

2. Pandas

3. Dask

4. PySpark

A) Pacrnipenenennsie Borunciienus B) Bekropusie onepaunn C) O6pabotka Tabnui D)
[TapannensHble BBIYMCICHUS

93.  Hamummmre Ha3BaHWE METOMA JJISl YTCHUS JAHHBIX 110 YACTSIM:

94, BriGepute Bce MeTo/b paboThl ¢ BpeMeHHbIMU psiaaMu: a) Rolling b) Expanding
c¢) Resampling d) Shifting

95.  Bepno nu yrBepxkaeHHE: "ACHHXPOHHOE ITporpaMMupoBanue noaxoaut st CPU-
bound 3agau"?

96. Kakolf Tum wuHAekca mydille HCIONb30BaTh MJIsi BPEMEHHBIX psAgoB? a)
Datetimelndex b) Rangelndex c) Int64Index d) StringIndex

97.  YcraHOBHTE COOTBETCTBHE MEXIY METO/IaMU arperaluy U UX NPpUMEHEHUEM:

1. rolling

2. cumsum

3. agg

4 transform

A) Ckonp3sime okHa B) Hakonutenbnas cymma C) MuoxectBeHHast arperauusi D)
[TpeoGOpa3zoBanue rpym
98.  Hamummmre Ha3BaHHWE METO/A JJIS MMAPAJUICTHHON arperanuy JaHHbIX:



99.  BriGepuTe Bce CITOCOOBI ONTUMU3ANNY TAMATHU: a) Mconp3oBaHue TeHepaTopoB b)
VY naneHue npoMeXyTouHbIX pe3ynbTaToB ¢) [IpuMmenenue sparse ctpyktyp d) CxaTue JaHHBIX

100. Bepno nu yrBepxuenue: "Munexkcauus B Pandas Bcerma yckopsieT HOCTyn K
NaHHBIM"?

101. Kaxkoii merox ucCHOdb3yeTcst i OOpaOOTKH TEKCTOBBIX JAHHBIX B OOJBIINX
obbemax? a) map b) apply c¢) applymap d) transform

102. YcraHoBUTE COOTBETCTBHE MEXIY (hopMaTaMu XpaHEHUS U UX MPEUMYILIECTBAMH:
1) SQL 2) NoSQL 3) Parquet 4) CSV

A) CTpyKTypHpOBaHHOCTb

B) I'nOkocTh cXxembl

C) Komnpeccus

D) IlpocroTa

103. HanumwuTe Ha3Banue Metoa Uit 3 (HEeKTUBHOrO 00beTUHEHUS (aiiyioB:

104. BriGepute Bce MeTOABI PabOTHI C MPOMYIICHHBIMH 3HAYEHUSIMH B OOJBIIMX
JTaHHBIX: a) 3amonHeHue Meauanoi b) Marepnomnsius c) [Ipenckazanue d) Y nanenue

105. Bepno nm yrBepxkaenue: "Iy OONBIIMX NAaHHBIX BCETJa JIY4IE HCIOJIb30BATh
pacnpeneseHHble BblurciaeHus"?

Kpamkue memoouueckue ykazanus

[Tpu moAroToBKE K TECTY HEOOXOAMMO 0OPATUTh HA COJIEP)KAaHIE OCHOBHBIX TOJIOKECHUH 1
BBIBOJIOB, OOBSICHEHHE SBICHMM U (PAKTOB, YSACHEHHE NPAKTHUECKOTO MPHIOKEHUS
paccMaTprUBaEeMBIX TEOPETUIECKHUX BOIIPOCOB IO TeMe. B mporiecce 310 paboThI CTYIEHT AOJKEH
CTPEMUTHCS TMOHATH M 3alIOMHUTH OCHOBHBIE TIOJIOKEHUS paccMaTpUBaeMOro MarepHaa,
PUMEPBI, MOSICHSIOIIHE €ro.

Llkana oyenxu

Ilxana oyenku

OneHka bannsl Onucanue
BBICTABJISICTCS CTY/ICHTY, €CIIH OH BBITOJIHII €3 CYIIECTBEHHBIX OUINOOK BCE 3a/IaHHsl H OTBET
5 40-50 WJI HA BCE MTOCTaBJICHHBIE BOIIPOCH!, ITOJATBEP)KAAsl 3HAHHE MaTepHaia, yMCHHE UCIIOIb30BaTh HO

pMaTUBHBIC JOKYMEHTHI JUIS TIOATBEPXKIICHUS PABHIBHOCTH COOCTBEHHOM MO3UIINH;
BBICTABIISICTCS CTYJCHTY, €CIIH BBIITOIHII O€3 CYIIECTBEHHBIX OIIMOOK OOJbIIE IOJIOBHHBI 3312
HUI 1 OTBETHJI Ha OOJIBIIMHCTBO MOCTABJICHHBIX BOMIPOCHI, YETKO MPEICTABIISIT CBOIO TIO3UIIHIO,
MOATBEPIKAAsl 3HAHKWE MaTepHaia, YMEHHE UCIIOIb30BaTh HOPMATHBHBIE TOKYMEHTHI ISl TOJTB
CpIXKJICHHS IPABMIIBHOCTH COOCTBEHHOW MO3HUIINH;

BBICTABIISICTCS CTYJICHTY, €CIIM BBIMOJIHUI 0€3 CYIICCTBEHHBIX OIMHOOK MEHBIIIE TTOJIOBUHEI 33]1a
HUH, OTBETHJI HA HEKOTOPbIE ITOCTABJIEHHBIE BOIIPOCHL, OATBEPK/1asi 3HAHUE MaTeprana, yMEH!
€ MCIOJIh30BaTh HOPMATHBHBIE TOKYMEHTHI JJISl TTOITBEPKICHNUS IPAaBHIIBHOCTH COOCTBEHHOH T
O3HIINH,

BBICTABIISIETCS CTYNICHTY, €CJIM OH JOIYCTHJI OLTHOKH ITPH OTBETAX Ha BCE U3 MOCTABJICHHBIX B 3
ajiaue BOIPOCOB.

4 25-39

3 16-24

2 7-15




Homep

IlpaBuJbHbBII 0TBET

Kpurepum ouenku

a

1 © — MOJIHOE COOTBETCTBHE,
0 6 — ocTanbHBIE CITyYan

1-A, 2-D, 3-B, 4-C

2 0 — BCE COOTBETCTBUS
BepHBI, 1 6 — 3 BEpHBIX
cootBercTBus, 0 6 — MeHee 2
BEPHBIX COOTBETCTBHIA

append

2 0 — IMOJIHOE COOTBETCTBHE,
1 6 — opdorpaduueckas
omuoka, 0 6 — HeBEepHBIi
OTBET

a, b,d

2 0 — yKa3aHbl BCE BEpHBIC
BapHaHThL, 1 6 — mpomymieH
onuH Bapuadrt, 0 0 —
OCTaJIbHBIC CITy4an

Ha

1 6 — moIHOE COOTBETCTBUE,
0 6 — ocTaypHBIC CITyYan

1 6 — moJTHOE COOTBETCTBHE,
0 6 — ocTtanbpHBIE CITy4Yan

1-B, 2-D, 3-C, 4-A

2 0 — Bce COOTBETCTBUSA
BepHbI, 1 6 — 3 BepHBIX
cootBeTcTBUs, 0 O — MeHee 2
BEPHBIX COOTBETCTBUUI

lower

2 0 — MIOJIHOE COOTBETCTBUE,
1 6 — opdorpaduueckas
ommuOka, 0 6 — HeBepHBII
OTBET

a,b,ce

2 0 — yKa3aHbI BCE BEpHBIE
BapHaHThl, 1 6 — nponyIieH
onuH Bapuanrt, 0 0 —
OCTaJIbHBIC CITy4Yau

10

Her

1 6 — moyIHOE COOTBETCTBUE,
0 6 — ocTanbpHBIE CITy4an

11

1 6 — mosIHOE COOTBETCTBUE,
0 6 — ocTanbpHBIE CITy4an

12

1-C, 2-D, 3-B, 4-A

2 6 — BCE COOTBETCTBUS
BepHBI, 1 6 — 3 BepHBIX
cootBeTcTBUsA, 0 6 — MeHee 2
BEPHBIX COOTBETCTBUI

13

plot

2 6 — MOJIHOE COOTBETCTBUE,
1 6 — opdorpaduueckas
omnoka, 0 6 — HeBepHBIit
OTBET

14

a,bcd

2 0 — yKa3aHbl BCE BEpHBIE
BapHaHThl, 1 6 — npomnyuiexH
onuH BapuaHt, 0 6 —
OCTaJIbHBIE CITyYau

15

1 6 — moTHOE COOTBETCTBUE,
0 6 — ocTanbpHBIC CITyYan

16

1 6 — moTHOE COOTBETCTBUE,
0 6 — ocTanbpHBIC CITyYan




17

1-B, 2-C, 3-A, 4-D

2 0 — BCE COOTBETCTBUS
BepHbI, 1 6 — 3 BepHBIX
cootBeTcTBUs, 0 0 — MeHee 2
BEPHBIX COOTBETCTBUI

18

style

2 0 — MOJIHOE COOTBETCTBUE,
1 6 — opdorpaduueckas
ommbOka, 0 6 — HeBepHBII
OTBET

19

a,bcd

2 0 — yka3aHbI BCE BEPHbBIC
BapuaHThl, 1 6 — nponyuieH
onuH Bapuant, 0 6 —
OCTaJIbHBIC CITy4Yau

20

Her

1 © — moHOE COOTBETCTBUE,
0 6 — ocTanpHBIE CITy4Yan

21

1 © — moHOE COOTBETCTBUE,
0 6 — ocTanmpHBIE CITy4Yan

22

1-B, 2-A, 3-D, 4-C

2 0 — Bce COOTBETCTBUSA
BepHBI, 1 6 — 3 BepHBIX
cootBeTcTBUd, 0 O — MeHee 2
BEPHBIX COOTBETCTBUMI

23

train_test_split

2 0 — MOJIHOE COOTBETCTBUE,
1 6 — opdorpaduueckas
ommuOka, 0 6 — HeBepHBII
OTBET

24

a,b,cd

2 0 — yKa3aHbl BCE BEpHBIE
BapuaHThl, 1 0 — npomymieH
onuH Bapuanrt, 0 6 —
OCTaJIbHBIE CITyYaH

25

Her

1 6 — moIHOE COOTBETCTBUE,
0 6 — ocTanbHBIE CITy4Yan

26

1 6 — moTHOE COOTBETCTBUE,
0 6 — ocTanbpHBIE CITy4Yan

27

1-B, 2-C, 3-A, 4-D

2 0 — BCE COOTBETCTBUSA
BepHBI, 1 6 — 3 BepHBIX
cootBercTBUs, 0 0 — MeHee 2
BEPHBIX COOTBETCTBHIA

28

mse

2 0 — ITOJTHOE COOTBETCTBHE,
1 6 — opdorpaduueckas
omn6Oka, 0 6 — HeBepHbIi
OTBET

29

a, b, c

2 0 — yKa3aHbl BCE BEpHBIE
BapuaHThl, 1 0 — mpomyIieH
onuH Bapuast, 0 6 —
OCTaJIbHBIE CITyYau

30

Her

1 6 — moTHOE COOTBETCTBUE,
0 6 — ocTanbpHBIC CITyYan

31

1 © — MOJIHOE COOTBETCTBHE,
0 6 — ocTanbpHBIE CITy4an

32

1-B, 2-A, 3-C, 4-D

2 0 — BCE COOTBETCTBHS
BepHBL, 1 6 — 3 BepHBIX
cootBeTcTBUd, 0 O — Menee 2
BEPHBIX COOTBETCTBUI




33

GridSearchCV

2 0 — IOJIHOE COOTBETCTBUE,
1 6 — opdorpadpuueckas
ommOka, 0 6 — HeBepHBII
OTBET

34

a,bcd

2 0 — yka3aHbI BCE BEPHbBIC
BapuaHThl, 1 6 — mponyuieH
onuH BapuaHt, 0 6 —
OCTaJIbHBIC CITy4Yau

35

Ha

1 © — moHOE COOTBETCTBUE,
0 6 — ocTanpHBIE CITyYaH

36

1 © — moHOE COOTBETCTBUE,
0 6 — ocTanpHBIE CITy4Yan

37

1-B, 2-A, 3-C, 4-D

2 6 — BCce COOTBETCTBUS
BepHbI, 1 6 — 3 BepHBIX
cootBeTcTBU, 0 0 — MeHee 2
BEPHBIX COOTBETCTBUM

38

accuracy

2 0 — MIOJIHOE COOTBETCTBUE,
1 6 — opdorpaduueckas
ommuOka, 0 6 — HeBepHBII
OTBET

39

a,b,cd

2 0 — yKa3aHbI BCE BEpHBIE
BapHaHThl, 1 6 — nponyIieH
oJuH BapuaHT, 0 6 —
OCTAJIbHBIC CITy4Yan

40

Her

1 6 — moIHOE COOTBETCTBUE,
0 6 — ocTaybHBIC CITyYan

41

1 6 — moIHOE COOTBETCTBUE,
0 6 — ocTaypHBIC CITyYan

42

1-B, 2-C, 3-D, 4-A

2 6 — BCE COOTBETCTBUSA
BepHBI, 1 6 — 3 BepHBIX
cootBercTBUs, 0 0 — MeHee 2
BEPHBIX COOTBETCTBHIA

43

sigma

2 0 — ITOJTHOE COOTBETCTBHE,
1 6 — opdorpaduueckas
omn6Oka, 0 6 — HeBepHbIi
OTBET

44

a,bocd

2 0 — yKa3aHbl BCE BEpHBIE
BapuaHThl, 1 0 — mpomyIieH
onuH BapuaHt, 0 6 —
OCTaJIbHBIE CIIyYyau

45

Her

1 6 — moTHOE COOTBETCTBUE,
0 6 — ocTanbHBIE CITyYan

46

1 6 — moTHOE COOTBETCTBUE,
0 6 — ocTanpHBIC CITyYan

47

1-B, 2-D, 3-C, 4-A

2 0 — BCE COOTBETCTBHS
BepHBL, 1 6 — 3 BepHBIX
cootBeTcTBU, 0 O — MeHee 2
BEPHBIX COOTBETCTBUI

48

boxplot

2 0 — IMOJHOE COOTBETCTBUE,
1 6 — opdorpaduaeckas
omnoka, 0 6 — HeBepHbIi
OTBET




49

a,bcd

2 0 — yKa3aHbI BCE BEpPHBIC
BapHuaHThl, 1 6 — npomyuiexH
onuH BapuaHt, 0 6 —
OCTaJbHBIC CITyYan

50

Her

1 © — moHOE COOTBETCTBUE,
0 6 — ocTanpHBIE CITy4Yan

51

1 © — moIHOE COOTBETCTBUE,
0 6 — ocTanpHBIE CITy4Yan

52

1-B, 2-D, 3-A, 4-C

2 0 — BCe COOTBETCTBHS
BepHbI, 1 6 — 3 BepHBIX
cootBeTcTBU, 0 0 — MeHee 2
BEPHBIX COOTBETCTBUI

53

drop_duplicates

2 0 — MOJIHOE COOTBETCTBUE,
1 6 — opdorpaduueckas
ommuOka, 0 6 — HeBepHBII
OTBET

54

a,b,cd

2 0 — yKa3aHbI BCE BEpHBIE
BapHaHThl, 1 6 — nponyIieH
o1uH BapuaHt, 0 6 —
OCTAJIbHBIC CITy4Yau

55

Her

1 6 — moxHOE COOTBETCTBUE,
0 6 — ocTanbHBIE CiTy4an

56

1 6 — moIHOE COOTBETCTBUE,
0 6 — ocTaypHBIC CITyYan

57

1-B, 2-D, 3-C, 4-A

2 6 — BCE COOTBETCTBUSA
BepHBI, 1 0 — 3 BEpHBIX
coorBeTcTBUs, 0 0 — MeHee 2
BEPHBIX COOTBETCTBUI

58

fillna

2 0 — IIOJTHOE COOTBETCTBHE,
1 6 — opdorpaduueckas
omn6Oka, 0 6 — HeBepHbIi
OTBET

59

a,bcd

2 0 — yKa3aHbl BCE BEpHBIE
BapuaHThl, 1 0 — mpomyIieH
onuH Bapuast, 0 6 —
OCTaJIbHBIE CIIyYyau

60

Ha

1 6 — moTHOE COOTBETCTBUE,
0 6 — ocTanbHBIC CITy4Yan

61

1 6 — moTHOE COOTBETCTBUE,
0 6 — ocTanbHBIE CITy4Yan

62

1-B, 2-C, 3-A, 4-D

2 0 — BCE COOTBETCTBUSA
BepHBI, 1 6 — 3 BepHBIX
cootBercTBUs, 0 0 — MeHee 2
BEPHBIX COOTBETCTBHIA

63

astype

2 0 — IMOJHOE COOTBETCTBHE,
1 6 — opdorpaduueckas
omnoka, 0 6 — HeBepHbIi
OTBET

64

a,b,cd

2 0 — yKazaHbI BCE BEpHBIC
BapuaHThl, 1 6 — mponyuieH
onuH BapuaHrt, 0 6 —
OCTAJIbHBIC CITy4Yan




65

Her

1 6 — moJIHOE COOTBETCTBUE,
0 6 — ocTanmpHBIE CITy4Yan

66

1 © — moHOE COOTBETCTBUE,
0 6 — ocTanpHBIE CITy4Yan

67

1-B, 2-A, 3-D, 4-C

2 6 — Bce COOTBETCTBUS
BepHbI, 1 6 — 3 BepHBIX
cootBeTcTBUs, 0 0 — MeHee 2
BEPHBIX COOTBETCTBUI

68

sort_values

2 0 — MOJIHOE COOTBETCTBUE,
1 6 — opdorpaduueckas
ommuOka, 0 6 — HeBepHBII
OTBET

69

a,b,cd

2 0 — yKa3aHbI BCE BEPHbBIC
BapuaHThl, 1 6 — nponyuieH
oIuH BapuaHT, 0 6 —
OCTaJIbHBIC CITy4Yau

70

Her

1 6 — moxHOE COOTBETCTBUE,
0 6 — ocTanbHBIE CiIy4an

71

1 6 — moxHOE COOTBETCTBUE,
0 6 — ocTanbpHBIE CITy4an

72

1-C, 2-D, 3-A, 4-B

2 6 — BCE COOTBETCTBUS
BepHBI, 1 0 — 3 BEpHBIX
coorBeTcTBUs, 0 0 — MeHee 2
BEPHBIX COOTBETCTBUI

73

parquet

2 0 — IIOJTHOE COOTBETCTBHE,
1 6 — opdorpaduueckas
omnoOka, 0 6 — HeBEpHBIit
OTBET

74

a,bcd

2 0 — yKa3aHbl BCE BEpHBIE
BapuaHThl, 1 0 — mpomyIieH
onuH Bapuast, 0 6 —
OCTaJIbHBIE CIIyYyau

75

Her

1 6 — moTHOE COOTBETCTBUE,
0 6 — ocTanbHBIC CITy4Yan

76

1 6 — moTHOE COOTBETCTBUE,
0 6 — ocTanbHBIE CITy4Yan

77

1-B, 2-A, 3-C, 4-D

2 0 — BCE COOTBETCTBUSA
BepHBI, 1 6 — 3 BepHBIX
cootBercTBUs, 0 0 — MeHee 2
BEPHBIX COOTBETCTBHIA

78

multiprocessing

2 0 — ITOJTHOE COOTBETCTBHE,
1 6 — opdorpaduueckas
omn6Oka, 0 6 — HeBepHbIi
OTBET

79

a,b,cd

2 0 — yKa3aHbI BCE BEpHBIC
BapuaHThl, 1 6 — mponyuieH
onuH Bapuanrt, 0 6 —
OCTaJIbHBIC CITy4Yan

80

Her

1 © — MOJIHOE COOTBETCTBHE,
0 6 — ocTanbHBIE CITy4an

81

1 © — MOJIHOE COOTBETCTBHE,
0 6 — ocTanbHBIE CITy4an




82

1-B, 2-A, 3-C, 4-D

2 0 — BCE COOTBETCTBUS
BepHbI, 1 6 — 3 BepHBIX
cootBeTcTBUs, 0 0 — MeHee 2
BEPHBIX COOTBETCTBUI

83

dask

2 0 — MOJIHOE COOTBETCTBUE,
1 6 — opdorpaduueckas
ommbOka, 0 6 — HeBepHBII
OTBET

84

a,bcd

2 0 — yka3aHbI BCE BEPHbBIC
BapuaHThl, 1 6 — nponyuieH
oIuH BapuaHT, 0 6 —
OCTaJIbHBIC CITy4Yau

85

Her

1 © — moHOE COOTBETCTBUE,
0 6 — ocTanpHBIE CITy4Yan

86

1 © — moHOE COOTBETCTBUE,
0 6 — ocTanmpHBIE CITy4Yan

87

1-B, 2-A, 3-C, 4-D

2 0 — Bce COOTBETCTBUSA
BepHBI, 1 6 — 3 BepHBIX
cootBeTcTBUd, 0 O — MeHee 2
BEPHBIX COOTBETCTBUH

88

resample

2 0 — MOJIHOE COOTBETCTBUE,
1 6 — opdorpaduueckas
ommuOka, 0 6 — HeBepHBII
OTBET

89

a,b,cd

2 0 — yKa3aHbl BCE BEpHBIE
BapuaHThl, 1 0 — npomymieH
onuH Bapuanrt, 0 6 —
OCTaJIbHBIE CITyYaH

90

Her

1 6 — moIHOE COOTBETCTBUE,
0 6 — ocTanbHBIE CITy4Yan

91

1 6 — moTHOE COOTBETCTBUE,
0 6 — ocTanbpHBIE CITy4Yan

92

1-B, 2-C, 3-D, 4-A

2 0 — BCE COOTBETCTBUSA
BepHBI, 1 6 — 3 BepHBIX
cootBercTBUs, 0 0 — MeHee 2
BEPHBIX COOTBETCTBHIA

93

chunks

2 0 — ITOJTHOE COOTBETCTBHE,
1 6 — opdorpaduueckas
omn6Oka, 0 6 — HeBepHbIi
OTBET

94

a,bcd

2 0 — yKa3aHbl BCE BEpHBIE
BapuaHThl, 1 0 — mpomyIieH
onuH Bapuast, 0 6 —
OCTaJIbHBIE CITyYau

95

Her

1 6 — moTHOE COOTBETCTBUE,
0 6 — ocTanbpHBIC CITyYan

96

1 © — MOJIHOE COOTBETCTBHE,
0 6 — ocTanbpHBIE CITy4an

97

1-A, 2-B, 3-C, 4-D

2 0 — BCE COOTBETCTBHS
BepHBL, 1 6 — 3 BepHBIX
cootBeTcTBUd, 0 O — Menee 2
BEPHBIX COOTBETCTBUI




98

parallel_apply

2 0 — IOJIHOE COOTBETCTBUE,
1 6 — opdorpadpuueckas
ommOka, 0 6 — HeBepHBII
OTBET

99

a,bcd

2 0 — yka3aHbI BCE BEPHbBIC
BapuaHThl, 1 6 — mponyuieH
onuH BapuaHt, 0 6 —
OCTaJIbHBIC CITy4Yau

100

Her

1 © — moHOE COOTBETCTBUE,
0 6 — ocTanpHBIE CITyYaH

101

1 © — moHOE COOTBETCTBUE,
0 6 — ocTanpHBIE CITy4Yan

102

1-A, 2-B, 3-C, 4-D

2 6 — BCce COOTBETCTBUS
BepHbI, 1 6 — 3 BepHBIX
cootBeTcTBU, 0 0 — MeHee 2
BEPHBIX COOTBETCTBUI

103

concat

2 0 — MIOJIHOE COOTBETCTBUE,
1 6 — opdorpaduueckas
ommuOka, 0 6 — HeBepHBII
OTBET

104

a,b,cd

2 0 — yKa3aHbI BCE BEpHBIE
BapHaHThl, 1 6 — nponyIieH
o1uH BapuaHt, 0 6 —
OCTAJIbHBIC CITy4Yan

105

Her

1 6 — moIHOE COOTBETCTBUE,
0 6 — ocTaybHBIC CITyYan
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