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1. HACIIOPT ®OHJIA OIIEHOYHbIX CPEJACTB

1.1. O61acTh NPUMEHEHUA

®onpa omeHouHblx cpeactB (POC) — HeoThemieMas dYacTh pabouei
IporpaMMbl AUCHMILIUHBL (MOAyJsi) Pa3paboTka mporpaMMHBIX MPOIYKTOB Ha
Python u mpennasHayeH A KOHTPOJIS U OLIEHKH 0O0pa30BaTENbHBIX JTOCTHKEHHIM
CTYJICHTOB, OCBOUBIIIMX MPOTrPaMMy TUCHHUTIIUHBI (MOIYJIs).

1.2. Hesaun u 3a1a4u (pOHIA OLIEHOYHBIX CPEACTB

Henp ®OC — ycTaHOBUTH COOTBETCTBHE YPOBHS MOJTOTOBKH 00YUalOIIEerocs
tpeboBanusiM PI'OC BO OakanaBpuar / coenuanurer / Marucrparypa 1o
HanpasieHuto nmoarotoBku 09.04.04 IlporpammHas MHKEHEPUS, YTBEPKICHHOIO
npukazoM MuHucTepcTBa oOpa3oBanusa U Hayku Poccuiickoit ®@eneparnuu ot 19
ceHTsi0pst 2017 1. Ne 932 (¢ u3MEHEHUSAMU U TOTTOJTHCHHUSIMH ).

1.3. Ilepeyennb kommeTeHUUil, GopMHpPyeMbIX B Npoliecce OCBOEHHUSI
OCHOBHOI1 00pa30BaTe/IbHOI POrpaMMBbI
[Ipouiecc ocBOEHUsT JUCUUIUIMHBI HAITPABJIEH Ha (POPMUPOBAHUE CIIETYIOLIUX

KOMHCTGHHI/Iﬁ N HHAUKATOPOB UX NOCTHUIKCHMA:

Koa mo ®I'oC BO ‘ NHaukaTop A0CTHKEHHUS
YHuBepcaibHbIe

ObmenpodeccuoHanbHbIE

[TpodeccuonanbHble

[1K-2.1. 3HaTh METObI IPOrPAMMHOI
pean3alnyy pacpeesIeHHbIX
MH(OPMALIMOHHBIX CUCTEM

[IK-2. Bnagenue MeTogamMu nporpaMMHON I1IK-2.2. YMeTh Hcnoib30BaTh METOIBI
peanu3anuu pactpeaeseHHbIX MIPOTrpaMMHOM peau3alii pacrpeeIeHHbIX
MH(OPMALIMOHHBIX CUCTEM MH(OPMAIIMOHHBIX CUCTEM

[1K-2.3. BirageTs HaBBIKAMHA MCIIOJIB30BAHUSI
METO/I0OB IMPOTPAMMHOM pealinu3anuu
pacripeieieHHbIX HHPOPMAIIMOHHBIX CUCTEM

1.4. Jranbl ¢popMHUPOBAHMS KOMIIETEHIUI W CpeICTBa OLEHUBAHMS
YPOBHS UX ¢OPMHPOBAHHOCTH

Jransl popmupoBanusa komnereHunii | Komnerenuunn KoHnTposbHO-011¢HOYHBIE
cpeacTBa / cnocod OneHUBAHUSA

Tema 1. Benenue. O6nactu [1K-2 Boinonnenune 71a00paTOPHBIX

npuMeHeHwus si3bika Python. pabot

Tema 2. OcHoBbl cuHTakcuca. OcHoBHble | [1K-2 Beinonnenue 1a00paTOPHBIX

TUIIBI TAHHBIX. pabor




Tema 3. Huxbr. [1K-2 Brinonnenune 71a00paTOPHBIX
pabot

Tema 4. Oynkimu B si3b1ke Python. [1K-2 Brinonnenue 71a00paTOPHBIX
pabor

Tewma 5. Maccusbl. [1akeT numpy. [1K-2 Brimonnenue 1a00paTOPHBIX
pabot

Tema 6. Pabora c rpadukamu B makere [1K-2 Boinonnenue 1a00paTOPHBIX

matplotlib. pabor

Tema 7. PabGota ¢ opucHbIMU [1K-2 Boinonnenue 1a00paTOPHBIX

nokyMeHTaMu B Python. pabor

Tema 8. Pa3zpaboTka BU3yaJIbHBIX [1K-2 Brimonnenue 1a00paTOPHBIX

npunoxenuii Ha Python. pabor

Texymas arrecramus IK-2 KonTposabHas padora

IIpoMeKyTOUHAS ATTECTAIHS [K-2 DK3aMeH (MMCbMEHHBIH )

1.5. Onucanue nokasareseil GopMupoBaHUs KOMIIETEHIUH

Koa xomMnereHuun Pe3yabTaThl chOpMUPOBAHHOCTH
[1K-2. BiageHue MeToaaMu [IK-2.1. 3naer MeTOAbl NPOTPaMMHON pean3aiuu
MPOrpPaMMHOii peaTH3aIIH pacrpeieneHHbIX MH()OPMATMOHHBIX CHUCTEM

[IK-2.2. YMeer wuCHoIb30BaTh METOAbI IPOrPAMMHOIN
peanu3anuu pactpeieICHHbIX HH()OPMAIMOHHBIX CHCTEM
TIK-2.3. BmageeT HaBBIKAMH HCIIOJIL30BAHUS METOIOB
MPOTrpaMMHOI peanu3anuu pacrmpeneneHHbIX
UHGOPMAIIMOHHBIX CUCTEM

pacnpeeseHHbIX
MH(OPMAIIMOHHBIX CUCTEM

1.6. Kpurepun oneHUBaHMS KOMIETEHIMA Ha Ppa3HBIX 3ITamax Mux
(¢popMupoBanusn

Bup yueOHoil padoThbl \ KosnnuectBo 6a/1110B
3 cemectp / 5-6 TpumecTp
0P0 0-3®0 300
OdopmiieHre 0TYETOB 1O JIAOOPATOPHBIM 30 GayoB
paboTam
PaboTa Ha J1ab0paTOPHBIX 3aHITUAX 30 GayioB
BrImmosiHeHHe TECTOBBIX 3aIaHUH -
Brinonnenue 3ajaHuil CaMOCTOATENIBHON 10 6anos
paboThI
JK3aMeHa 30 GaynoB
HTtoro 3a cemectp: 100 GamoB
Bcero 100 GaoB

HaxonureabHasa cucrema oneHuBanud mo 100-6aabH0M mKaJje



Yeroipexoai-
JbHAsl CHCTeMa
OLICHMBAaHUS
IK3aMeHa

100-
0aJllIbHAA
HIKaJa

BykBenHas mkana, coorsercreyromas 100-
0a/lJILHOM IKAJIe

CucremMa
OLICHMBAHUSA
3agera

OTIINYHO

90-100

A — OTJIMYHO — TEOPETUYECKOE COJIepIKaHNE Kypca
OCBOCHO IOJTHOCTHIO, 6€3 IPOOEIOB; HEOOXOIUMBIE
MPAKTUYECKHE HABBIKK PA0OTHI C OCBOCHHBIM
MaTepraaoM c(hOPMHUPOBAHBI; BCE
[peyCMOTPEHHBIE POTPaMMON 00yIeHHUS
yueOHBIC 3aJaHKs BBIITOJIHEHBI, KAYECTBO UX
BBIIIOJIHEHHS OLIEHEHO YHCIIOM 0allIOB, OJIH3KUM K
MaKCHUMaJIbHOMY

Xoporo

83-89

B — oueHb XOPOILIO — TEOPETUYECKOE CONEPIKAHUE
Kypca OCBOEHO IIOJIHOCThI0, 0e3 Ipo0esoB;
HEe00X0UMbIE IPAKTUUECKHUE HABBIKU PaOOTHI C
OCBOCHHBIM MaTepUaJIOM B OCHOBHOM
c(hOpMUpPOBaHbI; BCE MPETYCMOTPEHHBIE
porpamMMoil o0ydeHus: yueOHble 3a1aHUs
BBITIOJIHEHBI, KAYECTBO BBIMOJIHEHUSI OOJIBIINHCTBA
M3 HUX OLIEHEHO YUCIIOM 0ajlioB, OJIM3KUM

K MaKCUMaJIbHOMY

Xopo1io

75-82

C — Xopo1I0 — TeOpeTUYecKoe coiepKaHne Kypcea
OCBOCHO TMOJTHOCTHIO; HEKOTOPHIE TPAKTUUECKHE
HAaBBIKU Pa0OTHI C OCBOCHHBIM MAaTEPUAIOM
c(hOpMHUPOBAHBI HEIOCTATOYHO; BCE
MIpe1yCMOTPEHHBIE POrpaMMOii 00ydeHUS
y4eOHbIE 3a]JaHUs BBHITTOJIHEHBI, KAY€CTBO
BBITIOJTHEHUS] HU OJHOTO M3 HUX HE OLIEHEHO
MUHHMAJIbHBIM YUCJIOM OaJlJIOB, HEKOTOPHIE BUJIBI
3aJlaHu# BBIMOJIHEHBI C OIIMOKAMHU

Y nosnerBo-
PUTENBHO

63-74

D — ynoBneTBopUTEIbHO — TEOPETUIECKOE
coJiepKaHue TUCIUILTMHBI OCBOEHO YaCTUYHO, HO
po0eIIbl He HOCAT CYIECTBEHHOTO XapaKTepa;
HE00XO0/IMMBbIE IPAKTUYECKHUE HABBIKU PAOOTHI

C OCBOGHHBIM MaTE€pPHaJIOM B OCHOBHOM
c(OopMHPOBaHBI; OOJIBIIMHCTBO
MIPEYCMOTPEHHBIX MPOTPaMMON 00yUYeHHS
y4eOHBIX 33]aHUI BBIIIOJHEHO, HEKOTOPbIE

13 BBINIOJIHEHHBIX 33JIJaHAN, COAEPIKAT OMIMOKU

Y noBneTBo-
pHUTENBHO

50-62

E — nmocpencTtBeHHO — TeopeTHyeckoe
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOpbIe MPAKTUYECKHE HABBIKU PAOOTHI

He c()OPMUPOBAHBI, MHOTHE MTPEyCMOTPEHHbBIE
nporpamMmoii o0yuenust yueOHbIe 3aaHus

HE BBINOJIHEHBI JIN0O KAYeCTBO BHITIOJTHEHUS
HEKOTOPBIX U3 HUX OLIEHEHO YUCIIOM 0aJlioB,
OJIM3KUM K MUHUMAJIBHOMY

3auTreHo

Heynosnerso-
PHUTEITBHO

21-49

FX — Hey10BIETBOPUTENILHO — TEOPETHUYECKOE
coJiepKaHne Kypca OCBOCHO YaCTHUYHO;
HE00XO0/IMMBbIE IPAKTUYECKHE HABBIKU PaOOTHI
He c(hopMUPOBAHBI; OOJIBIIMHCTBO
MIPEyCMOTPEHHBIX POrpaMMoi 00yUeHHS
y4eOHBIX 33JJaHUI HE BBITIOJHEHO OO0 KauyecTBO
UX BBITMIOJIHEHUS OLIEHEHO YHCIIOM 0aJlIoB,

OJIM3KUM K MUHUMAJIBHOMY; IIPH

He 3aureno




JIOTIOJTHUTEIHFHON CaMOCTOSITENILHOM paboTe Hal
MaTepHaioM Kypca BO3MOKHO MOBBIIICHUE
KauecTBa BBINOJIHECHUS YUCOHBIX 3aIaHUN

Heynosnerso-
pUTEIBHO

0-20

F — HEYIOBIETBOPUTEIIEHO — TEOPETHUECKOE
coJiep’KaHue Kypca He OCBOCHO; HEOOXOIUMBIC
MPAKTUYECKHE HABBIKH PAOOTHI

He c()OPMUPOBAHBI; BCE BBHITTOJIHEHHBIC YIeOHBIC
3aJIaHMsl COJIEPIKAT IPyObIe OITMOKH,
JIOTIOTHUTEIIbHASI CAMOCTOSATEIbHAS padoTa HaJl
MaTepHaIOM Kypca He MIPUBEIET K KAKOMY-THO0
3HAYUMOMY TIOBBIIIICHHIO KAY€CTBA BHITIOJTHEHUS
y4eOHBIX 3aJaHuI




2. KOHTPOJIBHO-OLEHOYHBIE CPEJICTBA

2.1. OueHoYHbIE CPeACTBA TEKYIEr0 KOHTPOJIA (THIIOBbIE)

Bormpocsl f1st TeKy111ero KOHTPOJIA:

1. Kakue ocoGeHHOCTH JIealoT sA3bIK MporpaMmmupoBanus Python

MPUBJIEKATEIBHBIM JIJI1 HAUMHAIOIINX Pa3padOTYUKOB?

B kakux 001acTsIX mporpaMMUPOBAaHUS YacTo Ucojb3yeTcst Python?

3. Kakue npeumymiectsa si3bika Python genaior ero nomynsipHsiM B 00J1aCTH
HAYYHBIX UCCIIEIOBAHUN U aHAJIN3a TAaHHBIX ?

4. Kak Python nmonnepkuBaet pa3paboTKy BeO-IIPUIIOKEHHI U BEO-
bpeiiMBopKu?

5. Kakue Bo3moxHOCTH si3b1Ka Python mpenocTaBisoT 1151 aBTOMaTH3aUU
3aJ1ay ¥ HalMCaHUsl CKPUIITOB?

6. B dem 3akitouaercs posis Python B o0macTu MammHHOTO 00y4YeHuUs U
UCKYCCTBEHHOI'O MHTEIIJIEKTa?

7. Kakue nHCTpyMEeHTHI U OMOIMOTEKH B 00s1acTh rpaduueckoro uHTepdeiica
nosib3oBatestst (GUI) ucnonb3yrot Python?

8. Kaxk Python mpumensiercs B cpepe pazpabOTKu UTp U BUPTYaJIbHOM
peaibHOCTH?

9. Kakue npeumyiiecTBa mpeaoCcTaBiseT ucmoyib3oBanue Python B obmactu
CETEBOr0 MPOrpaMMHUPOBAHHUS?

10.Kak si3p1k Python uicionb3yercs B CHCTEMHOM aAMUHUCTPUPOBAHUH H
pa3pabOTKe CETEBBIX MPHIIOKEHH?

11.KakoBa 11eJ1b HCTIOJIB30BaHMSI OTCTYNOB B si3bike Python?

12.Yt0 Takoe mepeMeHHas u Kak o0bsaBisieTcs B Python?

13.Kak co3nats komMmeHTapuii B Python?

14.Kakue KIt0ueBbI€ CI0BA UCIIOJIb3YIOTCA Ul CO3JJaHMsI YCIOBUI B OllepaTope
if?

15.Kakue onepaTopbl UCMIOJIB3YIOTCS JJI BBHITIOJIHEHHS apu(PMETHUECKUX
omneparuii B Python?

16.Kak o0BsSBUTH CTPOKOBYIO NepeMeHHyto B Python?

17.Kak ocy1iecTBisieTcs KOHKaTeHarus cTpok B Python?

18.Kaxk mony4uTts NoACTPOKY U3 cTpoku B Python?

19.Kakne MeToIbI UCTIONIB3YIOTCS JUTsl paOOTHI C YUCTIaMHU C TIJIaBAIOIeH TOUKON
B Python?

20.Kak onpenenuts 1auHy cTpoku B Python?

21.Yto Takoe WHACKCAIHs 1 KaK OHA IPUMEHSETCSI K CTPOKaM U CIIHCKaM B
Python?

22.Kaxk co3nathk cniucok B Python u kakue ornepanuy MOKHO BBIOJHATD C HUM?

23.Kaxk onpenenuts ayuHy cnucka B Python?

24 Kakue MeTo/bl UCTIONb3YIOTCS AJIsl 100aBIICHUS U YJAJICHUS SJIEMEHTOB U3
cnucka B Python?

25.Kaxk coznate kopTex B Python u B yem otnuume ot criucka?

26.Kakue onepatopbl HCTIONB3YIOTCS [T IOCTYIIA K 3JIEMEHTaM KopTexa?

27.Kaxk coznate MHOXECTBO (set) B Python, u xakue oneparuu
MOJITICPKUBAIOTCS JJI1 MHOKECTB?

N



28.Kak 00bsBUTH cioBapb B Python u kakue onepanuy MO>KHO BBITIOJHSTS C
HUM?

29.Kak noixy4yuTh 3Ha4€HUE 0 KITt0Uy U3 ciaoBaps B Python?

30.Kak ocymiecTBisieTcst U3MEHEHHE 3HaYEHUH B clioBape?

31.Kakue BCTpoeHHbIE (PYHKIIMH UCIIONIb3YIOTCA IS TPeoOpa30BaHUs TUIIOB
naHHbIX B Python?

32.Kax BBITIOJIHUTH BBOJI JAHHBIX € KJ1aBUatypsl B Python?

33.Kak ucrnonn3oBath yclioBHbIC onepaTopsl if-else B Python?

34.Kak ucrnonn3oBath 1ukibl for u while B Python?

35.Kakue BcTpoeHHbIE (PYHKIIMU UCTIOJIb3YIOTCS AJI paObOThI C YUCIaMH B
Python (manmpumep, abs, round)?

36.Kakue Bctpoennbie pyHkiuu Python nmpumenstoTes 115 paboThl co
cTpokaMu (Hampumep, len, upper, lower)?

37.Kakue QpyHKIMH UCTIONB3YIOTCA Ui paboTh ¢ cickamu B Python
(manmpumep, append, remove)?

38.Kakue onepatopsl MPUMEHSIOTCS JIs CpaBHEHUS 3Ha4YeHH B Python
(mampumep, ==, <, >)?

39.Kak o6bennHNTh criicku B Python?

40.Kak co3nate ¢yHkiuio B Python, u kak nepenats apryMeHTbl QyHKIIMH?

41.Kakue BcTpoeHHble pyHKIMU Python npumensitorces 1yist paboTsl ¢ daiiaamu
(HammpuMmep, open, read)?

42.Kak 06pabdoTaTh UCKIIOUEHHUE (MCOB30BaTh OJI0K try-except) B Python?

43.Kakue onepaTopsl IPUMEHSIOTCS JJIs JJOTUYECKUX ornepanuii B Python
(manpumep, and, or, not)?

44 Kak co3/1aTb MHOTOMEPHBINM CIUCOK (CIUCOK CIUCKOB) B Python?

45.Kak ucnonbs3oBath reHepatopsl cnuckos (list comprehensions) B Python?

46.Kak onpenenuTs TUIT JaHHBIX TepeMeHHOl B Python?

47.Kak paboraer oneparop "in" 1151 IpOBEPKHU HATTMYMS IJIEMEHTA B CIIHCKE
WJIA IPYTOU KOJUIEKIIU?

48.Kaxk coptupoBaTh ciucok B Python?

49.Kak co3nath ycinoBHe sl BBITOJHEHUS ACWCTBUN TOJIBKO MPU BHITIOJTHEHUH
OIpEICIICHHOTO yCIIOBUs (Hampumep, if-else)?

50.Kakue BctpoeHnbie pyHkimu Python ucnonb3yrorcest s morcka
MUHHAMAJILHOTO ¥ MaKCUMAaJIbHOTO 3HAUYEHHUSI B CIIHCKE (Hampumep, min,
max)?

51.Kakue TUIIbI ITUKIIOB MOaepkuBaroTcs B Python?

52.Yto Takoe muki "for" B Python u kak on ucnomns3yercs?

53.Kaxko#i cuaTakcuc npuMeHseTcs s co3aanus mukia "for" ¢
ucrosib3oBanueM pyukmun range()?

54.Kaxk paboraet nuki "for" ¢ ucrnoib3oBaHUEM CIIUCKOB U JPYTUX
UTEPUPYEMBIX OOBEKTOB?

55.Kak Bbixon u3 nukia "for" no 3aBepuieHust Bcex urepauuii (break,
continue)?

56.Kak ucnonn3oBats 1uki "for" s nepedopa anemeHToB ciaoBaps B Python?

57.Kak co3naTh OECKOHEUHBIH [IUKJI ¢ KCIOJIb30BAaHUEM KIIFOUEBOI'O CJI0BA
"while"?

58.Kaxk opranmzoBats nuk:i "while" ¢ ucnoap30BaHreM yCIOBHOTO oriepaTopa’?



59.Kak BeixoauTh U3 1MKia "while" mpu BEINOTHEHUH ONPEIEICHHOTO YCIOBUS
(break)?

60.Kaxk ncronp3oBats 1k "while" muist co3manusi mpocToro MEHIO C
BapuaHTaMu BbIOOpa?

61.Kakue onepatopsl UCIIONB3YIOTCS IS pa0OTHI C UTEPANMSIMU BHYTPH
ITUKIIOB (Hampumep, enumerate, zip)?

62.Kak nmepebupaTh 3JIeMEHTHI ABYMEPHOTO CITUCKA C TTIOMOIIIBIO BIOKEHHBIX
IAKJIOB?

63.Kak co3nathk nukia "for" ¢ ucnosb3oBanueM reueparopa cruckon (list
comprehensions)?

64.Kakue BctpoenHbie GyHKIMK Python MoryT O6bITh HCTIOJIB30BaHbI B IIUKJIAX
JU1s1 00pabOTKM TaHHBIX (HampuMmep, sum, len)?

65.Kak paboraer nuxi "while" ¢ ucnonb3oBanuem omneparopa else?

66.Kak rcrnonbp30BaTh KIIOUEBOE CIIOBO Pass B IUKIIAX?

67.Kakne MeToapl MOTYT OBITH IPUMEHEHBI K CTPOKAM B ITHKJIAX IS
00pabOTKH CUMBOJIOB?

68.Kak M0OHO HCITOMB30BaTh UK "for" 1715 TeHepaIuy mociIeI0BaTeIbHOCTH
yuces B 00paTHOM mopsiike?

69.Kaxk co3gath OeCKOHEUYHBIN IIMKJI C UCIIOJIB30BaHUEM itertools?

70.Kakue TUIIbI TaHHBIX MOTYT OBITh UCIOJB30BAHbBI B YCIOBUSX ITUKIIOB IS
OTIpeICIICHHS MPOAOJKEHUS WK 3aBEPIICHUS BBIMIOTHEHUS ITUKIIA?
2.2. OueHoYHbIE CPeACTBA /sl MIPOMEKYTOYHON aTTeCTANNH

Bomnpocs! 115t mpoBeieHus aTTecTaluu

Uro Ttakoe ¢pyukuus B Python?

Kak o0wsBnsercs @yukius B Python?

Kakue 351eMeHThI BKITIOUAIOT B ¢€0s1 3ar0JI0BOK (PYyHKIIUH?

Kak nepenats aprymenTsl B pyHKuu0 B Python?

Kakue tunel mapametpoB nojaepxkupatotcs B Python (manpumep,

o0s13aTepHBIC, HE0OsI3aTeNbHbIC, IMEHOBAHHBIE)?

Kak MOXHO yKka3zaTh 3HaYSHHs 10 YMOTYAHUIO AJIs apaMeTpoB pyHKmn?

Kak rcronb30BaTh MpoU3BOIEHOE KOJTUYECTBO APTYMEHTOB B (DYHKITHH?

8. Kaxk onpenenuts (GyHKIHIO C MPOU3BOIBHBIM YHCIIOM HMEHOBAHHBIX
apryMEHTOB?

9. Kak paboraer oneparop return B pyHKIuu?

10.Kak ucnonb3oBaTh GyHKIIMIO 0€3 SIBHOTO BO3BpaTa 3HAUCHUS?

11.Kak 00bsaBuTH asiMO1a-¢dyHKIMI0 B Python?

12.B yem otnmumne Mexay GyHKIUEH U aaMOaa-PyHKIuein?

13.Kakue BcTpoennbie ¢pyHkiuu Python ucnonb3yroTcs 11st paboThI C
byHKuMsIMH (HarpuMmep, map, filter)?

14 Kak 00BsSBUTH TJI00QTBHYIO IEPEMEHHYIO BHYTPH (DYHKIIUN?

15.Kaxk co3nats 3ambikanue (closure) B Python?

16.Kak nepenaBath GyHKIMIO KaK apryMEHT Apyroi pyHKIuu?

17.Kaxk onpenenuTs aHHOTALUK TUIOB JJISl TApaMETPOB M BO3BPAIIIAEMOTO
3HauYeHUs QPyHKIUU?

18.Kak ucnonb3oBaTh GyHKIIMN U3 CTOPOHHUX MOJIYJIEH B CBOEM Kojie?

19.Kak co3nath nexopartop it pyHkiuu B Python?

o0 E
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20.Kak nmpuMeHsTh qekopaTop K QyHKIIu?

21.Kaxk ncronp30BaTh KitoueBoe ciaoBo nonlocal BHyTpu QyHKIHN?

22 .Kak omnpenenuTs (PyHKIHIO C TEPEMEHHBIM YHCIOM apryMeHToB B Python
3.8 u BbIIIE?

23.Kak ucnonb30BaTh apryMEHThI CO 3HAUEHUEM 110 YMOTUYAHUIO BMECTE C
apryMEeHTaMH ePEeMEHHOM JITMHBI?

24.Kak oOBbSIBUTH (PYHKIIUIO C aHHOTAIUSIMU TUTIOB B Python?

25.Kax BbI3BaTh (DyHKIIHIO C UCTIOJIH30BAHMEM UMEHOBAHHBIX apTyMEHTOB?

26.Kakue Bctpoennbie pyHkimu Python monnep:xuBarot padboty ¢
(GYHKIIHOHAIBHBIM IIPOrpaMMHUpOBaHreM (Hampumep, map, reduce, filter)?

27.Kaxk co3naTh 1 UCIOJIb30BaTh T€HEPATOPHYIO (DYHKIIHIO?

28.Kak M0>XHO MCTI0JIb30BaTh (PYHKIIMIO B Ka4ecTBe aTpulyTa Kiacca?

29.KakuM 00pa3zoM MOKHO M30eKaTh KOH(MIUKTa UMEH MPH UMITOPTE QYHKITUN
U3 MoyJiei?

30.Kak ompenenuTs U UCIOIB30BaTh aHOHUMHBIE QPyHKIMK B Python?

31.YTto Takoe MacCHB B MPOTPaMMHUPOBAHUH?

32.Kak co3nate oJHOMEpHBIN MaccuB B NumPy?

33.Kak co3nate MHOTOMEpHBIN MaccuB B NumPy?

34.Kak y3HaTh pa3MepHOCTh MaccuBa B NumPy?

35.Kak onpenenuTs TUI JAHHBIX JIEMEHTOB B MaccuBe NumPy?

36.Kak 3an0JHUTh MacCUB ONPEEICHHBIM 3HaueHneM B NumPy?

37.Kak co3nate nocae10BaTeIbHOCTh uncen B MaccuBe NumPy?

38.Kak u3menuts dhopmy (shape) maccua B NumPy?

39.Kak ocy1iecTBUTh AOCTYII K 3JIeMeHTaM MaccuBa B NumPy?

40.Kak co3marb MacCHB C PaBHOMEPHO paCIpE/ICICHHBIMU 3HAYCHUSIMU B
NumPy?

41.Kak npon3BOaUTh onepauuu Mexay Maccupamu B NumPy?

42 .Kax BBIMOTHATH MaTpUIHOE yMHOXKeHHE B NumPy?

43.Kak co3nath MacCUB cllydaiHbIX yrcen B NumPy?

44 Kak HaliTU MUHUMAJIbHOE U MaKCUMaJIbHOE 3HaueHus B MaccuBe NumPy?

45.Kak paccuutaTh cpefHee 3HAUYCHHWE W CTaHAapTHOE OTKIOHEHHE B MAcCHBE
NumPy?

46.Kak ucroap30BaTh YCIOBHBIC BRIPAKEHUS JIJISI MAHUITYJISIIIN C MACCBAMU B
NumPy?

47.Kak co3natb Macky (MaccuB OyJieBbIX 3HaueHU) B NumPy?

48.Kak npuMeHUTh MACKy JIJIsl U3BJICUEHUS MToAMacchBa U3 MaccuBa NumPy?

49.Kak BBINIOJTHUTH COPTUPOBKY MaccuBa B NumPy?

50.Kakue ¢ynkuun NumPy wucnonb3yrorcs Ui CTaTUCTHYECKOTO aHalIM3a
MacCHUBOB?

51.Kak co3maTh MacCHB ¢ KOHKPETHBIMU 3HAYCHHUSIMHU Ha JuaroHanu B NumPy?

52.Kak mpou3BOAUTH OMEpaIy ¢ TPAHCTIOHUPOBAHHBIM MacCuBOM B NumPy?

53.Kaxk ucnonb3oBats QyHkiuu np.sum() u np.prod() AJiss BEIYUCIECHUS CYMMBbI
Y TIPOM3BEICHUS 3HAYCHU B MaccuBe?

54 Kak oCymIecTBUTh MHIEKCAIIMIO C HUCIIOJIb30BAHUEM MACCHUBOB WHIIEKCOB B
NumPy?

55.Kaxk obpe3ats wim nu3meHs e Gopmy MaccuBa B NumPy?

56.Kaxk paboraer broadcasting 8 NumPy?



57.Kak npuMeHUTh PYHKIIHIO K KaXJI0MYy dJeMEeHTy MaccuBa B NumPy?

58.Kak co3gath MaccuMB € HCHOJb30BaHMEM (YHKLIMHU, IeperaBacMoil B
np.fromfunction()?

59.Kak ucnons3oBath (ynkmuu np.linspace() u np.logspace() mist cozmaHus
pPaBHOMEPHO paclpee/ieHHbIX 3HAUCHU B UHTEpBaJe?

60.Kak cozmate MaccuB u3 ¢aiiina B NumPy?

61.Kakx npou3BOIUTH BBIUMCICHUS C UCIOJIb30BAaHUEM JMHEHHON anreOphl B
NumPy?

62.Kakue ¢ynkimun NumPy npenaocTaBisioT MNOAACPXKKY Mg padOThl C
MOJIMHOMaMU?

63.Kak coxpaHuth W 3arpy3uTh MAacCUBBI C HCIIOJIb30BaHWEM np.save() u
np.load()?

64.Kak oOpaboTaTh IponyIleHHbIC 3HaUeHUs B MaccuBe NumPy?

65.Kak mcnonp30BaTh METOMABI arperanuu (Hampumep, np.mean(), np.sum()) B
NumPy?

66.Kak co3zmate komuto maccuBa B NumPy?

67.Kak BBITIOJIHATH OTNEpaIiii ¢ MHOXECTBAMHU C MCIOJb30BAaHUEM MAcCCHBOB B
NumPy?

68.Kakx wmcmomb30BaTh METOABI JJII PAOOTHI C YMCIOBBIMH IPOU3BOJAHBIMUA B
NumPy?

69.Kak ocymiecTBiasTh omepanuu C KOMIUIEKCHBIMU YHCIaMHU B MacCHBax
NumPy?

70.Kak n3meputh BpeMsl BHITIOJIHEHUS onepanuu ¢ MaccuBamu B NumPy?

71.Yto npeacrasisieT coboit budbmmoreka Matplotlib B Python?

72.Kax ycranoButh Matplotlib B cBoif mpoexT?

73.Kaxk co3znate 6a30BbIil rpaduk ¢ ucnoiabzoBanuem Matplotlib?

74.Kakue 0OCHOBHbIE KOMITOHEHTHI BKJIIOUalOT B ce0s rpaduxu B Matplotlib?

75.Kak n3mMeHuTh IBET U CTWIIb JIMHUU Ha rpaduke B Matplotlib?

76.Kak m00aBUTh 3aT0JIOBOK M METKH K OcsiM Ha Tpaduke B Matplotlib?

77.Kak HacTpouTh MaciuTad oceit Ha rpaduke B Matplotlib?

78.Kak no6aButh ceTky Ha rpadux B Matplotlib?

79.Kak co3math HECKOJBKO TPa(UKOB B OJHOM H300paXEHUU C ITOMOIIBIO
Matplotlib?

80.Kak pucoBath pa3Hbie THUMbl TrpadUKOB, TaKMe KaK TOYEUHbIC TpaduKH,
CTOJIOYATHIE AUATPAMMBI U TUCTOTPAMMBI?

81.Kak noGaButh serenay Ha rpaduk B Matplotlib?

82.Kaxk Hactpoutsh pasmep u paspenienne rpaduka B Matplotlib?

83.Kak 106aBuThH TEKCTOBBIE aHHOTAIMU Ha Tpaduk B Matplotlib?

84.Kaxk coxpanuts rpaduk B (aiin ¢ ucnonp3opanuem Matplotlib?

85.Kaxk pucoBats 3D-rpaduku ¢ nomomibto Matplotlib?

86.Kak ucrnonn3oBath 11BeTOBBIC KapThl (colormaps) B Matplotlib?

87.Kak co3nathk kpyroByto auarpammy (pie chart) B Matplotlib?

88.Kak u3smenuts mipudt 1 CTUIb TeKcTa Ha rpaduke B Matplotlib?

89.Kaxk coznate rpaduk ¢ 1Byms ocsamu (1BoiHas ock) B Matplotlib?

90.Kak ucrnonn3oBathk anuMaiuto B Matplotlib?

91.Kaxk nob6aButh rpaaueHTHBIN (HoH Ha Tpaduk B Matplotlib?

92.Kaxk ucnionp3oBath noanucH naHHbixX (data labels) va rpaduke B Matplotlib?



93.Kaxk co3math rpaduk pacmupenaencHus: BeposTHOCTH (probability density plot)
B Matplotlib?

94 Kak pucoBaTh KOHTypHbIE TpaUKH 1 KapThl TEIUIOBBIX Touek B Matplotlib?

95.Kak co3naTe HHTEpaKTUBHBIE rpaduku ¢ momoiibio Matplotlib?

96.Kax ucnonp3oBaTh (UTYpsl U MOATpadUKU ISl OPTaHU3ALUA MHOYKECTBA
rpaduxos B Matplotlib?

97.Kak otoOpasuth nzoopaxkenue (image) B Matplotlib?

98.Kak co3math rpaduk ¢ OTACIBHOM IIBETOBOM 11KaioH (colorbar) B Matplotlib?

99.Kak wucmnons3oBaTh subplot2grid myisi HaACTPOMKH CIIOKHBIX KOMIIOHOBOK
noarpadukos B Matplotlib?

100. Kak ympaBisTh BHEHNIHUM BHJIOM JIMHMM M MapKepoB Ha rpaduke B
Matplotlib?



