PYTHON BE3 BOAbI




#bnok4 Cnucku

[Ing BbICcTporo crapTa



» 310 MPAKTUYECKMIU KYPC no nporpaMmmMpoBaHUIO

* MAKCMMMaJibHAA MOJZib3ad OT KYPCa B CaMOCTOATE/IbHOM
peweHnn HanbonbLuero Yymcna 3a44d4

° BONPOCHI HAa 3aHATUAX — Camoe LLeHHOoe ANA YY4eHUKOB
e pa3bop 3aga4 yyeHmnKkos HA 3AHATUAX
* pa3bop sBonpocos no 3agadyam HA 3AHATUAX



PernameHr

» [1nntenbHoCTb 0gHOTro 3aHATUA 90 MUHYT (MOXKeT +)
P 1 3aHATME - TeopuA | 3 3aHATUA - NPAKTUKA

» PerynAapHocTb 3aHATMM 1 pa3 B Hegento

» Mpoxoanum 61oKamm

P 3aHATUA NO CKamny

P 3anuncb 3aHATUMN

» Bunaeo aoctynHo Ha youtube B 3aKpbiTOM NAenancTe



#1 Otkyna notpebHOCTD

[Ing BbICcTporo crapTa



OTKyAa noTpebHOCTb

» Hy)XHO MHOro nepemeHHbIX

®* BYACTHOCTU nNepemeHHbIX PA3HOIo TUM4d

O 00 9 00 o1 N NN

10

(R
N




OTKyAa noTpebHOCTb

HYXHO cobpaTb AaHHbIE
HYXXHO XPaHUTb AaHHbIe
HY»XHO OTPUNLTPOBATb AAdHHbIE
HY»XHO OTCOPTUPOBATb AAHHbIE

Hy*XHO 06pabaTbiBaTb AaHHbIE

Hy*KHO npeobpa3oBaTb AaHHbIE



#2  Yto Takoe CIMUCKM

[Ing BbICcTporo crapTa



Y10 Takoe crnuckun?

» CnNUcCKu:

* YNopAAoYEeHHbIN U3MmeHsseMbl Habop 06 beKTOB NPOU3BOIbHbLIX TUMOB,
NPOHYMepoBaHHbIX OT 0.

» Acnonb3ytoTca gna:
e cbopa u XxpaHeHUA AaHHbIX
* PUNbTPALMM N COPTUPOBKU AAHHbIX

* npeobpa3oBaHMA U 06PabOTKM AaHHbIE



Ha nanbuax

— e S



Ewwe pa3 npo 00beKTh!

» O6BbeKT B NporpaMmMmMpoBaHUM:

* CYLLHOCTb B LLMPPOBOM NMpOCTPaHCTBE, 0bnafatrLas COCTOAHUEM U
noBedeHneM, MMetoLLLas Nnons U MeToabl

* C KaxablM 0ObEKTOM MOXHO B3anMMOOENCTBOBATb CTPOro
onpeaeneHHbIM 0bpa3oM Yepes3 MeTobl 0OHEKTOB

* [Nl OAHUX OOBbEKTOB METOAbl OAHW — AN ApYrux apyrme

e [Ond pa3HbiX OObLEKTOB MOIyT ObITb

OdVNHaKOBble MeTOabl UMK
OEeNCTBUSA, HO cpabaTbiBaTh

byayT no-pasHomy




NTak CrUCKMK

» CnncoK - nepemeHHas, B KOTOPOIA:

* HaxoaATCcs pasHble 3Ha4YeHUs (NN HXU OAHOro 3HAYEHUS)
* Y Ka)kgoro 3Ha4YeHus ecTb NOpPsAKOBbLIM HOMEP

* MNOPSAKOBbIM HOMepP HauvnHaeTcs cTporo ¢ O u
yBenunimeaetcs Ha 1

* nepemeHHas 3arnorHAeTCcs CTPOro ¢ Havyana no Bo3pacTaHuto
NopsaKOBOro HoMepa

a [1, 6, 'nuTOHW', Truve, [1,2,31, (7, 9, 'a'), {1,8,20,'a'}]
print(a)

block_4

/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py
[1, 6, 'nuToH', True, [1, 2, 3], (7, 9, 'a'), {8, 1, 20, 'a'}]




CnuncKu - YaCcTHOCTDb

» Cnucku

» KopTtexu

» SET - mHOXecTBa
» CnoBapwu

» [lpyrne ntepupyembie o6beKTbI



BcnomHUM reHepaTopbl

a [i for 1 in range(20)]
print(a)

block_4

/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py
[6, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19]

a [x for x in 'A36yka Mop3ze']
print(a)

block_4

/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py
[IAI, I3I, IGI, Iyll lKl, laI, ] ] IMI, Iol, lpl, I3I, lel]

14

a [x for x in [1,2,3,4,5,6,7,81]
print(a)

block_4

/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py
[1, 2, 3, 4,5, 6, 7, 8]




LocTyn K aneMeHTam cnucka

P Kaykpoe 3HayeHue B CNUCKEe = 3/IeMeHT

e Yy Ka)kgoro afieMeHTa eCTb CBOU NOpsaKoBbIM HOMepP (HadvmHas ¢ 0)
* KaxOblN 3aNeMeHT Cnucka = nepemMeHHas
* WU3MEHEHMe 3reMeHTa cnmcka = sMeHeHne nepemMmeHHoun

a [1, 4, 9, 10, 11, 22, 23, 3]
print(a)

alo] 111

print(a)

block_4

/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py
[1, 4, 9, 10, 11, 22, 23, 3]
[111, 4, 9, 10, 11, 22, 23, 3]




» OyHKuMA len()

CHNTaeT KoNn4yecTtBo anNemMeHTOB MTEpMpVEMOﬁ nocaneaoBatTe/ZibHOCTHU

paboTaeT co CMMCKaMK, CTPOKaMU, KOpTEXaMu, set MHOXKecTBamMy,
C/10BapAMM

PaboTaeT He Co BCEMU UTEPUPYEMBIMM NOCNEA0BATENbHOCTAMM
MOXeT BepHYTb O

a [1, 4, 9, 10, 11, 22, 23, 3]
print(len(a))

block_4

/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py
8




[lpeobpa3zoBaHue crMcKa reHepaTopom

P [eHepaTopbl MAeaIbHO PaboTaloT CO CNUCKaMM

a-[1, 4, 9, 10, 11, 22, 23, 3]
print(a)

a = [x**2 for x in a]

print(a)

block_4

/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py
[1, 4, 9, 16, 11, 22, 23, 3]

[1, 16, 81, 1080, 121, 484, 529, 9]

a [1, 4, 9, 16, 11, 22, 23, 3]
print(a)

a [a[i]l**2 for 1 in range(len(a))]
print(a)

block_4

/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py
[1, 4, 9, 16, 11, 22, 23, 3]

[1, 16, 81, 100, 121, 484, 529, 9]




#3 Luknbl v cnucku

[Ing BbICcTporo crapTa



Acnonb3oBaHue LUKNOB AnsA paboTbl CO CNUCKAMMK

» OCHOBHOW UMK ANnAa paboTbl co cnnuckamu - FOR:

* [lpoxoa No nHAeKcam * [lpoxopa no anemeHTam

a [1, 4, 9, 10, 11, 22, 23, 3]
s =0
for x in a

a [1, 4, 9, 10, 11, 22, 23, 3]
S 0
for 1 in range(len(a))

s - s + al[il S - s+ X

print(s) print(s)

block_4
/Users/raybin/PycharmProjects/cource/bin/python
83

block_4
/Users/raybin/PycharmProjects/cource/bin/python
83

¢ |_|[L)OXO,£II NnNo MHAOEKCaAM U MO 3I1eMEHTAM

a=I[1, 4, 9, 10, 11, 22, 23, 3]
S 0
for i,x in enumerate(a)
print(i, m)
s - s+ X
print(f'\n{s}"')

block_4

/Users/raybin/PycharmProjects/cource/bin/python
0l]'I2l3l4I5l6I'7l
83




Toxe camoe (hyHKLMEN

» OyHKUMA sum()

* CYMMMPYET 3N1eMEHTbl CMUCKOB, KOPTEXKeM, set MHOMKecTB

a [1, 4, 9, 10, 11, 22, 23, 3]
print(sum(a))

block_4

/Users/raybin/PycharmProjects/cource/bin/python
83




3anorfiHeHue cnucka AaHHbIMU

» LiInknom — metoa append()

a - []

for i in range(3)
X = int(input('BeeguTe 3neMeHT cnucka: '))
a.append(x)

print(a)

block_4

/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py
BBeguTe 3/IeMEHT CNUCKa: 4

BBeguTe 3fneMeHT cnucka: 7
BeBegute 3aneMeHT cnucka: 23
[4, 7, 23]

P [eHepaTOpOMmM

a [int(input('BBeanTe anemeHT cnucka: ')) for i in range(3)]
print(a)

block_4

/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py
BeBeguTe 3neMeHT cnucka: 4

BBeguTe 3/IeMEHT cnucka: 5
BeeauTte 3neMeHT cnucka: 6
[4, 5, 6]




3anorfiHeHue cnucka AaHHbIMU

» C nomoubto metoaa split()

a - list(map(int,input('BBeguTe uucna yepes npoben: ').split()))
print(a)

block_4

/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py
BeeguTe uyucna 4vepes npoben: 5 43 3 2 7 5 4 3

[51 43’ 3’ 2’ 7/ 5' 4I 3]



[flonck nHaeKca MakCMManbHOro 3fieMeHTa cnucka

» LInknom

a [1, 4, 9, 10, 11, 22, 23, 3]
imax, amax - 0, O
for i in range(len(a))
if a[i] - amax
amax - a[i]
imax - i
print(imax)

block_4

/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py
6

» [eHepaTopOoMm

a - [1, 4, 9, 10, 11, 22, 23, 3]

imax = [i for i in range(len(a)) if a[il max(a)]1[0]
print(imax)

block_4

/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py
6




Cno)eHue cnuckKos

» Yepes onepatop CyMMUPOBaAHUA

a [1, 4, 9, 10, 11, 22, 23, 3]
b [4, 7, 9, 23, 9]
print(a+b)

block_4

/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py
[1, 4, 9, 10, 11, 22, 23, 3, 4, 7, 9, 23, 9]

» [lobaBneHne oaHOro 3s1IeMeHTa

a [1, 4, 9, 106, 11, 22, 23, 3]
a a [11112221]
print(a)

block_4

/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py
[1, 4, 9, 10, 11, 22, 23, 3, 11111111]




[lo6aBneHne anemeHTa B NPOU3BOSIbHOE MECTO CNMCKa

» MeTog insert(MHAeKCc_Kyaa_ BCTaBAfieM, UTO_BCTaB/IfieM)

a=[1, 4, 9, 10, 11, 22, 23, 3]
a.insert(2,2222222)
print(a)

block_4

/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py
[1, 4, 2222222, 9, 10, 11, 22, 23, 3]

Process finished with exit code 0




[lo6aBneHne anemeHTa B NPOU3BOSIbHOE MECTO CNMCKa

» MeToa pop(MHAEKC _yaanaemoro_snemeHTa)

a-=[1, 4, 9, 10, 11, 22, 23, 3]
a.pop()
print(a)

block_4
/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py
[1, 4, 9, 16, 11, 22, 23]

a=1[1, 4, 9, 10, 11, 22, 23, 3]
a.pop(2)
print(a)

block_4

/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py
[1, 4, 18, 11, 22, 23, 3]

MeTton POP BO3BpPALLAET SI/NIEMEHT, KOTOprVI 6bl21 U3BIEYEH U3 CMTUCKA

BepHeT ownbKy, ecnm cnnMcoK NycTtom Mnm yaanaemoro MHAEeKCa HeT B CMUCKE



YnaneHue aneMeHTa U3 crnucka

» MeToa pop(MHAEKC _yaanaemoro_snemeHTa)

a [1,5,4,3,7,6,9,8]

a.pop()
print(a)

print(a.pop())

block_1

/Users/raybin/PycharmProjects/cource/bin/python
[1, 5, 4, 3, 7, 6, 9]
9




[lo6aBneHne anemeHTa B NPOU3BOSIbHOE MECTO CNMCKa

» MeToa remove(anemeHT ana yaaneHus)

a=[1, 4, 9, 10, 11, 22, 23, 3]
a.remove(22)
print(a)

block_4
/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py

[1, 4, 9, 18, 11, 23, 3]

¢ BepHET ou.|146|<y, €CJ/iIn CMUNCOK B CMNMUCKE HET YAaNAEMOIO 3I/IEMEHTA



CopTupoBKa CNMCKOB

» MeTop sort(cnncok ana coptupoBKy, reverse = False)

a=[1, 4, 9, 10, 11, 22, 23, 3]
a.sort( True)
print(a)

block_4
/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py

[23, 22, 11, 18, 9, 4, 3, 1]

* o ymon4yaHMIO COPTUPYET NO BO3PaACTAHUIO

* BosBpauwaeT None object ecnn nonbiTaTbcA HaneyaTaTb



CopTupoBKa CNMCKOB

» OyHKUMA sorted(cnncok ana copTupoBKu, reverse=False)

a=(1, 4, 9, 10, 11, 22, 23, 3)
a sorted(a)

print(type(a))

print(a)

block_4
/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py

<class 'list'>
[1, 3, 4, 9, 10, 11, 22, 23]

* [1o ymon4aHUIO COPTUPYET NO BO3PACTAHUIO
* Bo3BpallaeT CNUCOK

* MpeobpasyeT Tepmpyemyto Noc/e40BaTe/IbHOCTb B CNUCOK (!)



CopTupoBKa CNMCKOB

» OyHKUMA sorted(cnncok ana copTupoBKu, reverse=False)

a = [(1, 4, 9), (10, 11, 22), (23, 3, 44)]
a = sorted(a, lambda x:x[1], True)
print(a)

block_4
/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py

[(18, 11, 22), (1, 4, 9), (23, 3, 44)]

* be3biMAHHaA yHKUMA lambda

* Bmecto lambda moXHO peann3oBaTb CBOK GYHKLUIO

* BO3MOXXHO peanin3oBaTb Pas/IMYHbIE KPUTEPUN COPTUPOBKMU



[Touck B cnucke

» OnepaTop in NpoBepAeT ecTb 1M SINEMEHT B CUCKE

a=[1, 4, 9, 10, 11, 22, 23, 3, 44]
if 11 in a
print('Ha 6opTy')

block_4
/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py

Ha 6opTy

» MeTtoz index(anemeHT_AnAa_noucka) onpepenset
NO3UNLIMIO NEePBOro BXOXAEHMS d/1eMeHTa B CNUCOK

a [1, 4, 9, 10, 11, 22, 23, 3, 44]
print(a.index(11))

block_4
/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py

4



[lpuBegeHne K cnuckam

» [peBpalleHune CTPOKU B CNUCOK

a - list('3to Python')
print(a)

block_1

/Users/raybin/PycharmProjects/cource/bin/python /Users
[ lau , 'T' , |°| , I |, lF)l, lyﬂ , ltl , |h| , |°| , |n| ]

» UTepupyembix nocieaoBaTte/ibHOCTEN B CMUCOK

a = list(range(20))
print(a)

block_4

/Users/raybin/PycharmProjects/cource/bin/python /Users/raybin/PycharmProjects/cource/block_4.py
[6, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19]




Cpe3bl CMUCKOB

» Cpe3aTtb C 31eMeHTa A0 KOHL,a CNUCKa

a=1[1, 4, 9, 10, 11, 22, 23, 3, 44]
a - a[2:]
print(a)

block_4
/Users/raybin/PycharmProjects/cource/bin/python
[9, 10, 11, 22, 23, 3, 44]




Cpe3bl CMUCKOB

» Cpe3aTtb C Ha4Yana Ao onpeaeneHHoOro MHAeKca

a=[1, 4, 9, 10, 11, 22, 23, 3, 44]
a - a[:-2]
print(a)

block_4
/Users/raybin/PycharmProjects/cource/bin/python
[1, 4, 9, 10, 11, 22, 23]




Cpe3bl CMUCKOB

» Cpe3 oT 1eBoro MHAEKca A0 Npasoro

a=[1, 4, 9, 10, 11, 22, 23, 3, 44]
a - a[2:-2]
print(a)

block_4

/Users/raybin/PycharmProjects/cource/bin/python
[9, 10, 11, 22, 23]




Cpe3bl CMUCKOB

» CnucoK HaobopoT

a [1, 4, 9, 10, 11, 22, 23, 3, 44]
a - al[ 1]
print(a)

block_4

/Users/raybin/PycharmProjects/cource/bin/python
[44, 3, 23, 22, 11, 10, 9, 4, 1]




Cpe3bl CMUCKOB

» Cpes cpe3a

a [1, 4, 9, 10, 11, 22, 23, 3, 44]
a - al[1:7][: 3]
print(a)

block_4

/Users/raybin/PycharmProjects/cource/bin/python
[4, 9, 10]




[lpo ncnonb3oBaHue CNUCKOB

» CNUCKU = apceHan AnAa peweHna orpoMHOro Konuyecrtea
3a4au

* 334341 Ha UTepupyemble 0OBHEKTDI

* 334a4M Ha 06paboTKy AaHHbIX

* 337341 Ha 06paboOTKY CTPOK

¢ HeOXNnadaHHble pelleHUNA Pa3HbIX 3a4ad4

» CNnUCKuM + reHepaTopbl apceHan ana ob6paboTku aaHHbIX



3anaya 6noka 4

» HAYHUTBCA TPAMOTHO PABOTATb CO CITMCKAMM

a=a+[1]+[2] -
rint(a) = S VCOKoMCS
a=a-[10] YCIOKOUCH
print(a) '

a=a/10

print(a)

a=a//10

print(a)
a = a.minus(10)
print(a)



