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print("Hello,




2 1. IlepemenHblie

B murome mepemennasi oObSBISETCS B TOT MOMEHT, KOT/ZIa €if TpHCBaWBaeTcs 3Hadenwe. IIpucBamBamme
TIPOUCXOIUT € TIOMOIIIBIO OMEepaTopa =

In [13]: a =5
b=7+ 12
ITuron — #43bIK ¢ AMHAMUYECKOUW TUOHM3AnMeidl (TO ecTh TUIbI [EPEMEHHBIX BBIBOAATCA BO BpEMs

BbIIIOJIHEHUS! [IPOrPAMMBI).
B gacrHOCTH, B IMTOHE OfHA U Ta K€ IEPEMEHHAs MOXKET MEHATH CBOM THIL.

In [14]: a = 12
print(a)
a = "hello world"
print(a)

12
hello world

Haspanue nepeMeHHbBIX B IUTOHE MOMKET COCTOSATH U3 CTPOUHBIX WMJIM 3arIaBHBIX OyKB (HEe 00sd3aTesIbHO
aHrauiickux), uudp, 3Haka noguepkusanus ()

In [24]: my_first_variable = 12
HoBasllepemMerrasa = 34

High FIVE = 567
HazBanne nepemeHHOiT He MOXKET HAYUHATHCS C IUMPHI.

In [25]: 123variable = 123

File "<ipython-input-25-3aac93b48df0>", line 1
123variable = 123

SyntaxError: invalid syntax

Hazsanue HepeMeHHOfI TaK YK€ He MOYXKET OBbITh KJIIOUEBLIM CJIOBOM:

In [75]: import keyword
print(’\n’.join(keyword.kwlist))

False
None
True
and

as
assert
break
class
continue
def
del
elif



else
except
finally
for
from
global
if
import
in

is
lambda
nonlocal
not

or
pass
raise
return
try
while
with
yield

(O Tom, uro obozuagaer import u join — nosxke). Ha camom meme wing ide mopcsednBaer KIOUEBbIE
CJIOBA, TaK 4YTO BBI HE oImberecs :)

In [76]: n

NameError Traceback (most recent call last)
<ipython-input-76-fe13119fb084> in <module> ()

--——=>1n

NameError: name ’n’ is not defined

Bosuuka ommubka, IOTOMY 9TO MEpEMEHHOW N He ObLIO MPHCBOEHO 3HAYEHHE, a 3HAYUT, OHA HE OBLIA
00bsIBIIEHA

3 2. Tunbl JaHHBIX

3.1 2.1 Tum int

Tun gaHHbIX int B OUTOHE CAYKUT /i XpPaHEHHUs IEJIbIX duces. Pa3mep 4ncesn OrpaHu<deH TOJIBKO
OMEPATUBHON MaMATHIO.

In [17]: a = 12345
b = -17263457125643761254371254376512473561243564127347216543712643712
c = OxAF #wecmHadyamepuuHas 3aNRuch
d = 00123 #80CbMEPUUHAA 3ANUCH
e = 0b1001 #080U“HAA 3aNUCH



print("a = ", a)

print("b = ", Db)
print("c = ", ¢)
print("d = ", d)
print("e = ", e)
a = 12345
b = -17263457125643761254371254376512473561243564127347216543712643712
c= 175
d= 83
e= 9
Paccmorpum HekoTOpble criocoObl CO34aHus IEPEMEHHbBIX THIIa int
In [53]: a = 17
b = int(17)
c = int(?17?)
d = int(17.1)
e = round(17.9)
print("a = ", a)
print("b = ", b)
print("c = ", <)
print("d = ", d)
print("e = ", e)
a = 17
b= 17
c = 17
d = 17
e = 18
CHmcoK OCHOBHBIX apudMETUIECKUX JeACTBHI, KOTOPLIE BaM IIOHAA00ATCS:
o Cioxkenme: +
o Broramranue: -
o YuuOXeHHE: *
o Bemecrsennoe genenue: /
e Ilenounciennoe aenenne (OKpyIJeHne POM3BOIUTCS BHU3): //
e Bazarue ocrarka: %
o Bossenenue B crenenn: **
In [71]: a = 123
b = 56
print(a + b)
print(a - b)
print (-b)

print(a * b)

print(a / b)

print(a // b)
print(a % b)

print(a ** b)
print (-b)



179

67

-56

6888

2.1964285714285716

2

11
1083144105480022170049587195715269282829265062449302603600066970681484857420741062641453509422921381294
-56

In [57]: print(-10 // 3)
print(-10 % 3)

Hewmmuoro o Tom, kak paborator oneparopsr // u %:
N3 kypca MIKOJBHON MATEMATWKM, BAM CKOPEe BCErO M3BECTHO, YTO JJIs JIOOBIX IBYX YHCEN X, V, TIe
y # 0, CyIIeCTBYIOT €IMHCTBEHHBIE Yncaa ¢, 7 : ¢ = qxy+rn 0 < r < |yl
Tak Bor, q =x //y, 1 =x% ¥y
ITpuopurers oneparuii (¢ camoii IPUOPUTETHON 10 CAMBIX MAJIONPUOPUTETHBIX ):
BO3BeJIeHUE B cTemeHb(*¥)
Yuapuble + # -
YMHOXKEHUE, eJIeHne, TIeJIOUNCIeHHoe JeJleHne, B3ATHe OCTaTKa,

==

Cul0:KeHue U BbIYUTAHUe
Tak>Ke MOKHO HCHOIb30BATH CKOOKH

In [119]: print(10 * (3 + 2 ** 3) + 4 // 3)
print (-2 *x* 4)
print ((-2) *x 4)

111
-16
16

Tak2ke ecTb JBONRCTBEHHBIE OIIEPATOPBL: +=, -=, ¥= 1 npo4me, KOTOpPbIE U3MEHSIOT 3HAYECHIE IEPEMEHHO:

In [228]: a = 12
a *= 10
print(a)

120

** L4 1 — He BBI3BIBAIOT OMUOKY (KaK /1B MPUMEHEHHsI YHAPHBIX ONEpaTopa), HO He Jal0T TOT 3(hdeKT,
gro B C++ **
Juist B3sTUS MOIYIIsl YMCIIa UCIOAb3yeTcs GyHKius abs(x):

In [58]: y = -10
x = abs(y)
print(x)
10



3.2 2.2 Tun float

CayxRuT aj1s XpaHeHus IPOOHBIX IUCEJI.

In [43]: a = 1.2
b=4/3
c=0.1+0.1+0.1
d = float("1.5")
e = float(2)

f = -23e3

g = -23e-3
print("a = ", a)
print("b = ", Db)
print("c = ", c)
print("d = ", d)
print("e = ", e)
print("f = ", f)
print("g = ", g)

a= 1.2

b = 1.3333333333333333

c = 0.30000000000000004

d= 1.5

e= 2.0

f = -23000.0

g = -0.023

ObparuTe BHUMAHUE, U4TO, MOCKOJIBKY YHCIA B KOMIBIOTEPE XPAHATCS B IBOMYHOMN CHCTEME CUMCJICHUS,
npu pabore ¢ float MozkeT TepATCs TOYHOCTH BBHIYUCICHUI!
Apudmerndeckne onepany@y COBIAIAIT ¢ APU(PMETHICCKUME ONEPAIUSIMHE TS TETBIX THCET

In [72]: a = 123.3
b =5.123
print(a + b)
print(a - b)
print (-b)
print(a * b)
print(a / b)
print(a // b)
print(a % b)
print(a ** b)
print (-b)

128.423
118.17699999999999
-5.123

631.6659
24.0679289478821
24.0
0.34799999999999187
51523320187.66721
-5.123

B ugacrHOCTH, N3B/I€Yb KOPEHD U3 YHCJIA — ITO BO3BECTU €r0 B crenenb (.5:



In [66]: print(16 ** 0.5)
print (17 ** 0.5)

4.0
4.123105625617661
3.3 2.3 Tum str

Tum str B muToHe C1yKUT 77151 pAOOTHI CO CTPOKAMM.
OuuapHbie U JIBOMHbBIE KABBIYKU HE PA3JIMYAIOTCS.
CTpoKM B TPOMHBIX KABBIYKAX MOTYT COJIEPKATH MEPEBOIBI CTPOK (JJIMHHBIE CTPOKH )

In [49]: s1 = ’string’

s2 = "That’s a string \n too!"
s3 = str(25)
s4 = "" # nycmasa cmpoka
sb = ?? muHHAA
cTpoka’?’’
print("s1 = ", s1)
print("s2 = ", s2)
print("s3 = ", s3)
print("s4 = ", s4)
print("s5 = ", sb)
sl = string
s2 = That’s a string
too!
s3 = 25
s4 =
sb = gnnuHHAA
CTpOKa

CuUMBOJI BBIIOJIHSIET OCO6yIO POJIb: OH IO3BOJIAET BCTaBUTH CIIEIUAJIbBHBIEC CUMBOJIBI

\n — epEeBOJ CTPOKH
" - nBOliHAsS KABBITKA,
' - oAWHApHASA KABBIYKA
\\ - obparmbIii cremnt

Yro0b! y3HATH JJIMHY CTPOKH, UCIOJIB3yeTcsd (byHKIus len:

In [234]: s1 = "llpuBeT, mup!"
lengthl = len(sl)

length2 = len("lpuset!")
print (lengthl)
print (length2)

12

7

MOKHO HCHOIB30BATH KIAIOYEBOE CIOBO 1N JJIs TPOBEPKU MPUHAIEYKHOCTH TOJCTPOKU CTPOKE

In [235]: print("aba" in "abacaba')
print("d" in "abacaba")



True
False

CrpoKy MOXKHO CKJIa/AbIBaTh (KOHKATEHUPOBATH) U YMHOXKATH HA YUCJIO:

In [79]: s1 = "Hello"

s2 = ":)"
print(sl + s2)
print(sl + " " + s2)
print(s2 * 10)
print (10 * s2)
Hello:)
Hello :)
1)) ) ) ) )e)
1)) ) ) ) )e)

Takxke ecTh onepaTopsl += n *=
= llaaall

= llbbbll

=4

*= C

print (b)

c *= a

print(c)

a +=b

print(a)

In [123]:

oo o

bbbbbbbbbbbb
aaaaaaaaaaaa
aaabbbbbbbbbbbb

B muTone HeT OT/IEHHOTO TUMA JJIsi CHMBOJIOB, CUMBOJI — 3TO MTPOCTO CTPOKMU JJIUHBI 1.
g paborer ¢ cumBonamu ecth dbyukiuu ord, chr (y3marb ascii-kon cuMmBosia U HAOOOPOT, IOJIYyYUTH
CHBOJI U3 ascii Koja)

In [83]: print(ord(’a’))
print (chr(97))

97
a

Eme mosesnbie MeTozpl, 11t paBOThI ¢ CUMBOJIAMH: TIPOBEPKA, SIBJISETCS JIN CUMBOJ OYKBOI /AHCIOM

In [90]: print("a".isalpha())
print ("A".isalpha())
print("1".isdigit())
print("_".isdigit())
print ("5".isalpha())

True
True
True
False
False



OTH METO/Ibl BO3BPALIAIOT 3HAYEHKE TUIIA bOOl, 0 KOTOPOM MbIL IIO'OBOPUM HEMHOI'O HO3/HEE
Eme mapa meTooB:

In [99]: print("aBBa".upper())
print ("BePuUTE 2007".lower())

ABBA
BepHHTe 2007

3.3.1 MWupekcanus

B nurone MOXKHO 06paTUTHCS K 4-My CHMBOJIY CTPOKH C IIOMOIIBIO Omeparopa ||:

In [101]: s = "My string"
print(s[0])
print(s[3])
print(s[-11)
print(s[-9])
print(s[-0])

=E=E=ER n =

Nnunexcanyus — ¢ Hys.
Tak>ke, B TUTOHE €CTh OTpPUIATEIbHAS WHAEKCAIUs: -1 3JIeMEHT - 3TO TEpBBIil ¢ KOHIA, -2 - BTOPOil ¢
KOHIIA U TaK JaJee

S S S S S S

lmlyl Isltlrlilnlg!]l
S S S S

0 1 2 3 4 5 6 7 8
9 -8 -7 -6 -5 -4 -3 -2 -1

Ecniu obpaturhbes K CAMIMIKOM GOMBIIOMY (WJIM CJIUITKOM MAaJIeHbKOMY (OTPUIATENILHOMY)) HWHIEKCY,
BO3HUKHET OIIUOKa,

In [105]: s = "abacaba"
s[100]

IndexError Traceback (most recent call last)
<ipython-input-105-fcd8af702b70> in <module>()

1 s = "abacaba"
-——-> 2 s[100]

IndexError: string index out of range

In [106]: s = "abacaba"
s[-100]



IndexError Traceback (most recent call last)

<ipython-input-106-36279e7bc44e> in <module> ()
1 s = "abacaba"
-———> 2 s[-100]

IndexError: string index out of range

3.3.2 Cpesbl

Yrob6bl 6parh MOACTPOKK (MM HEKOTOPbIE CIENUAJIbHBIE HOAIIOC/IeJI0BATENbHOCTU) B IIMTOHE €CTh CPE3bI:

e s[a:b] — B34Tb HOACTPOKY € MHIEKCA & BKJIIOYUTEJIBHO 110 UHJAEKC b HeBKouuTe bHO (b MoxkeT ObITh
6oJIbLIIe JJIMHBL CTPOKH)

e s[a:] — B34Tb LHOJACTPOKY C MHJIEKCA & BKJIIOYUTEILHO U J0 KOHIA CTPOKH

e s[:b] — B3sTb HOACTPOKY /10 MHAEKCA b HEBKIIIOUUTEIILHO

o s[azb:c] — B34Tb IOAIOC/IEIOBATEJILHOCTD, HAYUHAS C &, C LIArOM ¢ He aoxoad 4o b (¢ moxer Obirb
OTPHIATEIHHBIM )

In [109]: s = "my string"
print("s[3:8] =", s[3:8])
print("s[5:]1 =", s[5:]1)
print("s[:5] =", s[:5])
print("s[0:5] =", s[0:5])
print("s[-8:-3] =", s[-8:-3])
print("s[1:-3] =", s[1:-3])
print("s[:-1] =", s[:-11)
print("s[:]1 =", s[:1)
print("s[2:1] =", s[2:1])

s[3:8] = strin

s[6:] = ring
s[:5] = my st
s[0:5] = my st

s[-8:-3] = y str
s[1:-3] = y str
s[:-1] = my strin
s[:] = my string
s[2:1] =

In [112]: s = "my string"
print("s[3:8:2] =", s[3:8:2])
print("s[3:100:2] =", s[3:100:2])
print("s[3:8:1] =", s[3:8:1])
print("s[8:3:-1] =", s[8:3:-11)
print("s[8:3:-2] =", s[8:3:-2])
print("s[::2] =", s[::2])
print("s[::-1] =", s[::-1])

s[3:8:2] = srn
s[3:100:2] = srn

10



s[3:8:1] = strin
s[8:3:-1] = gnirt
s[8:3:-2] = git
s[::2] = m tig
s[::-1] = gnirts ym

In [111]: print("s[3:8:0] = ", s[3:8:0])

ValueError Traceback (most recent call last)

<ipython-input-111-9160819alc4d> in <module>()
----> 1 print("s[3:8:0] = ", s[3:8:0])

ValueError: slice step cannot be zero

3.3.3 Hekoropsbie MeTObI 0O6PabOTKU CTPOK

o s.find(sample, [start, [end]]) — Bo3Bpamaer nnexc Hawaga HepBOro BXoxKIeHus sample mam -1 (rfind
— ToCJIe[Hee BXOXK IeHUe)

In [116]: s = "mabacabadabac"
print(s.find("aba"))
print(s.find("aba", 5)) #wawunas ¢ 5 cumeona
print(s.find("aba", 2, 6))
print(s.rfind("aba"))

e s.replace(from, to) — Bo3BpalaeT CTPOKY, B KOTOPOH BCE HENEPECEKAIOIIMEeCs BXOzKeHus from 3amenensl
Ha to (caMa CTpoKa He MEHSeTCs)

In [124]: s = "ababacaba"
print(s.replace("aba", "_"))
print(s)

_bac_
ababacaba

e s.count(sample) — Bo3BpalaeT KOJMYECTBO HEIIEPECEKAIOIIUXC BXOXK AeHuil sample

In [118]: s = '"ababacaba"
print(s.count("aba"))

o s.strip([chars|) — Bo3Bpainaer crpoky, y KOropoil yjaJjenbl cuMBoJibl chars U3 Hava/ia U KOHUA CTPOKHU.
Ecnu chars we 3aman, T0 OyayT ygajsaTcs TpOOEIbHbIE CUMBOJBI (MPOGEIbI, TaOy/Ialus, MePeHOCH
crpok). Cama CTPOKa S HE U3MEHSIETCH.

11



Istrip, rstrip — gemafor TO Ke camoe, HO ¢ JIuOO TOJBKO CJIEBA, JTUOO TOJBKO CIPaBa,

In [133]: s = "  abacaba\t\n"
print(s.strip())
print(s)

t = "abacabadaba"
print(t.rstrip("abd"))

abacaba
abacaba

abac

3.3.4 CrTpoKkn — Hem3MeHsieMble 00beKThI!

| Hempza | Moxuo

[ fmm [ fmmm I
[s[len(s)] = ’a’ [s = s + ’a’ |
[s[0] = ’a’ s = ’a’ + s[1:]

[s[3] = ’a’ s = s[3:] + ’a’ + s[4:] |
| ymamuts cumMBon s = s[3:] + s[4:]

|BcTaBuTh cmmMBOX s = s[3:] + ’a’ + s[3:] |
|s.replace(’a’, ’b?) s = s.replace(’a’, ’b’?) |
| mepeBepHyTH CTpOKY s = s[::-1] |

3.4 2.4 Tun tuple

Tun tuple ciyxur njs npencrasienus Heusmensemoro (immutable) maccusa

e Ouepanuu — Kak €O crpokamu (MHIEKChI, CPe3bi)
o Xpanur Jjiio0ble 06bEKThL (HA CAMOM J€Jie CChLIKU HA O0bEKTbI), B TOM YUCJE U U3MEHSeMble

Cosanne:

In [232]: a = (40, ) # Ecau saemenm 1, sansmas e konye obssamenbhra!

print(a)
a = tuple("abc")
print(a)
a = tuple()
print(a)
a= (1, 2, ’q’, (3, 5))
print(a)
print(al3][1])
print(len(a))
print(’q’ in a)

(40,)

(’a” ’b’, ’C,)

0O

(1, 2, ’q’, (38, 5))

5

4

True

12



In [155]: a = (1, 2, ’q’, (3, 5))
al[0] = 2

TypeError Traceback (most recent call last)

<ipython-input-155-eab0b69c9bfc> in <module> ()
1a=(1, 2, ’q’, (3, 5))
-———> 2 af0] =2

TypeError: ’tuple’ object does not support item assignment

In [159]: a = (1, 2, ’q’, (3, 5))
print(al[1:3])
print(a * 10)
print(a + a)

(2, ’q’)
(1’ 2’ ,q” (3’ 5)’ 1’ 2’ ’
(1, 2, ’q’, (3, 5), 1, 2

q,: (3a 5)’ 1’ 2: ,q,: (Ba 5)’ 15 2: ,q’: (Ba 5)’ 15 2: ,q,: (Ba 5)’ 15 2: 7
, ’q’, (3, B))

Ecth HEKOTOpBIE METO/BI, KAK ¥ CTPOK:
In [141]: a.count(’q’)

Out[141]: 1

3.5 2.5 Tum list

Tun list ucnonw3yercs Jjis npeacraBieHus u3MensgeMbix (mutable) maccuBos
Omneparuu — kak ¢ tuple u str:

In [233]: s = [1, 2, 3, ’abc’]
print(s)
s = list("abc")
print(s)
s = []
print(s)
s = list()
print(s)
s1 = [1, 2, 3]
s2 = [nau’ b, ne
print (sl + s2)
print(sl * 3)
print(len(sl))

[1, 2, 3, ’abc’]

[)a), b, ’er]

0

0

[1’ 2’ 3’ 1a7, Jb7, JC7]
(1, 2, 3, 1, 2, 3, 1, 2, 3]
3

13



In [163]: s = [1, 2, 3, ’abc’, (2, 3), [4, 5, 6]]
print(s[0])
print(s[-41)
print(s[:5])
print(s[-11[01)

1
3
[1, 2, 3, ’abc’, (2, 3)]
4

MHOI‘OMeprIe MaCCUBbI — CIIHCKHU CIIMCKOB
Ecrb METOAbI JIJId M3MEHEHUA CIIMCKa:

In [203]: s = [1, 2, 3, 4, 5, 6, 7, 8]
print(s)

[1’ 2’ 3’ 4’ 5’ 6, 7’ 8]

In [204]: s[0] =0
print(s)

[0’ 2’ 3’ 4’ 5, 6’ 7’ 8]

In [205]: s.append(5)
print(s)

o, 2, 3, 4, 5, 6, 7, 8, 5]

In [206]: s.insert(1l, "aba")
print(s)

[0, ’aba’, 2, 3, 4, 5, 6, 7, 8, 5]

In [207]: del s[5] # ydansenue no undercy
print(s)

[0, ’aba’, 2, 3, 4, 6, 7, 8, 5]

In [208]: s.remove(5) # ydasenue no 3raxeruw
print(s)

[0, ’aba’, 2, 3, 4, 6, 7, 8]

In [209]: del s[2:7]
print(s)

[0, ’aba’, 8]

In [210]: s.extend([1, 2, 31)
print(s)

[0, ’aba’, 8, 1, 2, 3]

In [211]: print(s.pop())
print(s)

3
[0, ’aba’, 8, 1, 2]

14



In [212]: s = [1, 2, 3, 4, 5]
s[1:4] = [5]
print(s)

[1, 5, 5]

In [213]: s[::2] = [1]

ValueError Traceback (most recent call last)

<ipython-input-213-dec715ed2611> in <module> ()
-———> 1 s[::2] = [1]

ValueError: attempt to assign sequence of size 1 to extended slice of size 2

In [214]: s[::2] = [1, 2]
In [217]: print(s)
[1, 5, 2]

In [218]: s.reverse()
print(s)

[2, 5, 1]

Copruposka: s.sort() — copTupyer CrmucoK 1o Bo3pactanuio s.sort(reverse = True) — 10 yOBIBAHUIO
sorted(s) — Bo3BpamaeT HOBBIA CIUCOK, HE U3MEHss CTapbiii

In [216]: s1 = [7, 1, 5, 4, 2]
print(sorted(sl, reverse=True))
print(s1)
sl.sort()
print(s1)

[7, 5, 4, 2, 1]
[7, 1, 5, 4, 2]
[1, 2, 4, 5, 7]

q)yHKHI/II/I, CB4A3bIBaIOIlne CIIMCKU M CTPOKH

e sep.join(list _of strings) — CkyiemBaer Bce CTPOKM U3 CIUCKA B OHY, PA3JIeJisda UX Sep

In [222]: print(" ".join(["first", "second", "third"]))
print("a".join(("bbb", "ccc"))) # ne obasameavho cnucok, MoxHO U tuple
print ("x".join("abc")) # uau dawxe cmpokry

first second third
bbbaccc
axbxc

e s.split([sep]) — Paspesaer cTpoky Ha dYacTH MO CTpoke sep (6e3 mapamerpoB — MO TPOGEIHHBIM
CUMBOJIAM, CYATAs HECKOJIBKO MPOOETBHBIX CAMBOJIOB TIOAPS 38 OJUH PA3IEIUTENb

15



In [224]: s = "a v kasjdh  kasjd, 987\n2398"
print(s.split())
print(s.split(" "))
print(s.split("9"))

[’a’, ’v’, ’kasjdh’, ’kasjd,’, ’987’, ’2398’]
[7a,’ 7,, ’,’ 77’ ’V,, 7” 77’ ,7’ ,kasjdh7’ ’7’ ,,’ ,kasjd’,’ 7987\112398)]
[’a v kasjdh  kasjd, ’, ’87\n23’, ’8’]

map map(func, list) — BepHyTb crienuasbHblii 06BEKT, KOTOPbI MOXKHO [IPEBPATUTH B CIIMCOK uiu tuple,
K KayKJIOMY 3JIEMEHTY KOTOpPOrO mpuMeHeHa, (pyHkIms func
(cam CIMCOK HE MEHSIeTCs, Ha, MECTE CIIUCKa MOXKeT ObiTh tuple, str)

In [230]: s = ["1", "123", "3"]
print (map(int, s))
print (1ist (map(int, s)))
print(s)
t = (" aba ", " b\n", "c ab")
print (list (map(str.strip, t)))

<map object at 0x0000000004A10198>
[1, 123, 3]

[)1a’ 11237, 137]

[’aba’, ’b?, ’c ab’]

Kak BugHO u3 npumepa Bbllle, BMECTO METO/IOB MOYXKHO BbI3bIBATH (DYHKIAH
UM TUTA.UMA_MeTOHa(K _4YeMy TIPUMEHSEM, OCTAIbHbIE apryMeHThI )

In [240]: s = "abacaba"
print(str.count(s, "a"))

3.5.1 Emie HecKoJIbKO HoJIe3HbIX (byHKIui aag list u tuple:

e min
e max
e sum

In [241]: s = [1, 2, 3]
print (sum(s))
print (min(s))
print (max(s))
print (min(7, 2, 3, 4, 5))

N Wk O

3.5.2 Ccbliku n =

Hapaiire HeMHOrO momapoOHee MMOrOBOPHM O IMPHCBAMBAHUU CIHCKOB, ¢ 3TuM B Python ecth HecKoIbKO

caoxkuocreit. Python uarepuperupyewmbiit si3pik. Bo Bpemsi BBILIOJIHEHUs] OH JIOJIZKEH XPAHUTH BCE JTAHHBIE

KOTOPBIE y BAC €CTh B TPOTPAMME, TO3TOMY Y WHTEPIIPETATOPA BO BPEMS BBIMTOJTHEHNS XPAHUTCS MHOXKECTBO

CYTIECTBYIOMNUX O0HEKTOB, ¥ TEPEMEHHAS TO BCETO JIUIIb CChLIKA HA 00BEKT, KOTOPBIN XPAHUT WHTEIIPETATOP.
JlaBaiiTe 9yThb-4yTh MOAPOOHEE M3YUNM, KAK YCTPOEH JIUCT C YYETOM CCBLIOYHOrO yCTPORCTBA.
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In [238]: a = [1, 2, 3, 4] # a - ccewka Ha aucm, KaxkObll SAEMEHM AUCMA MO CCLAKG HAG daemermst 1, 2, 3, 4
b=a #b - cceaka menepbs Ha mom ke aucm

al0] = -1
print("a =", a)
print("b =", b)
a=[-1, 2, 3, 4]
b= [-1, 2, 3, 4]

a u b 1o mpexHeMy yKa3bIBAIOT Ha OJUH O00HEeKT!

In [239]: a = [1, 2, 3]
b= [1, 2, 3]
alo] =0
print (b)

1, 2, 3]

B nmannom mpumepe, 310 ObLin ABa PA3HBIX CIIUCKA, C OAMHAKOBBIME 3HAYEHUSIMU
Bonee merpuBmanbubIit mpuMep:

In [242]: a = (1, 2, [3, 4])
al-11[0] = 1
print(a)

(1, 2, [1, 4D

Kak ynomwmnasoch Bbirre, list u tuple xpamsaT ccbuiku Ha O0BEKTHI, a tuple MOXKeT XpaHUTH CCHLIKH
Ha u3MeHgeMble 00bekThl. Takum 06pa3oM, BUAUMOe “3HadeHue”’ KOPTEKA U3MEHHUJIOCH (XOTs 3HAYEHUE He

U3MEHUJIIOCD)
|[KAPTUHOYKA!|
In [244]: a = (1, 2, [3, 41)
b=a
a[-11[0] = 1
print (b)

(1, 2, [1, 41D

Kak ke ckonmmpoBaTh CIIMCOK, & HE MPOCTO CCBLIKY Ha HETO?
Camasi KOpOTKast 3aIUCh:

In [245]: a = [1, 2, 3]
b = al:]
alo] = 2
print(a)
print (b)

[2, 2, 3]

[1, 2, 3]

3nech Mbl B3siin cpe3 a. Kaxkapiit pa3, Korja Mbl 6epeM cpes, CO3/IaeTCs HOBBIM O0BEKT, MOITOMY b
YKa3bIBaeT HA JPYroe MeCTo.
OnHako mpobJieMa, CO BJIOYKEHHBIMU CITUCKAMU OCTAETCS:
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In [246]: a = [[1, 21, [3]1]
b = al:]
al0] = [5]
al1]1[0] =1
print(a)
print(b)

[051, [111

[f1, 21, [1]1]

[KAPTTHOYKA]

B cnemyeriem pasmesne MbI pemmm 3Ty IpodIeMy.

3.5.3 2.6 Tun bool

Tun bool myzken mJist npeacrasaenus jorudeckoro (Oysnesa) tuna. Ilepemennas Tuma bool MOXKeT mpuHUMATH
Juib nBa 3Hadenus: True wiu False (06a sBIAIOTCS KJIIOYEBBIMU CJIOBAMM, MUIIETCA ¢ OOJIBIINON OyKBbI)

In [253]: a = True

print(a)
b = False
print (b)
True
False

Heckosbko €10B 0 mpeobpa30BaHuy APYrux TUTOB K bool:
e ITycroii ciimcok (crpoka, koprex) — False, Bce ocrasibhbie ciucku, Koprexu, crpoku — True

In [252]: a = bool([])
b = bool([False])
print(a)
print (b)

False
True

e 0 u 0.0 — False, Bce ocranbubie int u float — True

In [256]: a = bo0l(0.0)
b = bool(100)
print(a)
print(b)

False

True

3.5.4 Omneparuu Hag Tunom bool

e Jlormueckoe uian: or
e Jlormueckoe u: and
e Jlormueckoe oTpuianue: not
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3.5.5 Jlormdeckme omepanumy HaJ YHCIAMU:

e PagencrBo: ==

e Hepasencrso: =

o Memnbire: <

Mesmbiie b0 paBHO: <=
Bosbmre: >

Bosbmie mubo pasmo: >=

IIpo and m or: and u or He BBIYUCIILIOT BTOPOil APy MEHT, €CJIU BCE M TaK IIOHATHO (€CJIM EPBbIl APy MEHT
and JI02Kb WJIM LEPBbLl APIyMEHT OF — UCTUHA)
and ¥ or BO3BPAILAIOT CBOI 3HAYNMBI (MOCTEAHUI BHIYUCICHHDINH) apryMeHT, He IpuBoAsd ero K bool.

In [1]: print(5 > 2)
print(not 5 > 2)
a=>5
b=2
print(a > b and a >= b)
print(True and 5)
print(True or 1 // 0) # nem owubku

True
False
True
5
True

Tak2Ke MOKHO HCIIOJIb30BATH CJIOXKHBIE CPABHEHUS:
In [4]: print(3 < 4 <= 5)

True

4 3. Momynm

WNuorma HaM XOYeTCss WCIOIB30BATH KAKHUE-TO JOMOJHUTEIbHBIE (DYHKINNA, KOTOPBhIE MO yMOJIYAHUIO HE
BCTPOEHBI B HHTEPIPETATOp. JlJis TOro JII0AM MUILYT NPOrPAMMBbI, HA3bIBAEMbIE OMOIMOTEKAME (MOJTY/ISIMHU )
, KOTOPBIE CO/IEPKAT YACTO UCIOJIb3yeMble (DYHKIINU, HE BCTPOEHHBIE B HHTEPIIPETATOP.

B murome ecth HEKOTOPOE KOTHIECTBO BCTPOEHBIX MOIYJIEHH.

4.1 3.1 Moxaynap copy

Paccvorpum mepBblit 3 HUX, KOTOPBIH ITOMOXKET HaM PEIIUTh MPODIeMy ¢ KOITHPOBAHUEM BJIOXKEHBIX CIIHCKOB.
DTOT MOIYJIb — COPY
YT00BI MOAKJIIOYUTH MO/IYJIb UCITOIB3YeTCs KJIIYEBOE CJIOBO import

In [247]: import copy

Teneps Kk GYHKIMAM U3 ITOTO MOAYJIS MOXKHO 0ODAIIATHCT KAaK UM MOIYJIA.UMS__ (PyHKIUN
Hanpuwmep, B Moayse copy ectb dbyHKIMs COPY, KOTOpasi 9KBUBAJIEHTHA B3ATUIO cpe3a [:]

In [248]: import copy

(1, 21, [31]
= copy.copy(a)

o W
| |

19



al0] = [5]

alf1][0o] =1
print(a)
print (b)
[Cs1, [1]1]
[f1, 21, [11]

Takxke B Momyne ecrb ¢byukius deepcopy, KOTOpas KOIHUPYeT CIHMCOK (KOPTeXK) BMECTe€ CO BCEMU
BJIOZKEHHBIMHU CIIUCKAME, KOPTEIKAMU:

In [261]: import copy
a = [[[1, 2, 3]1]
b = copy.deepcopy(a)
afo][o][0] =0

print(a)

print(b)
[Cfo, 2, 3111
[Cr1, 2, 3111

TakKe MOXKHO HMIOPTHPOBATDL HE MOIY/Ib IEJUKOM, & OTAEIbHBbIE (DYHKIUH M3 HETO C IIOMOIIHIO
KOHCTDYKIIUI

from wms_ momynst import wmMst_ byHKImMK [as HOBoe wMst_ byHIMH]

Ecau HoBoe mMs (byHKIINM He 331aHO, TO CUUTAETCS, ITO HOBOE MMsl (DYHKIHMH COBIIAIAeT CO CTaAPBIM.

[Tocsie Takoi#t MHCTPYKIMHU K (DYHKIINK MOXKHO 00pAIaThCs KaK IIPOCTO HOBOE HMs  (DYyKHIIMN:

In [264]: from copy import deepcopy as super_copy
a = [[[1, 2, 3]1]1]
b = super_copy(a)

al0] =0
print(a)
print (b)
[o]
[C[1, 2, 3111

MoO>KHO UMIIOPTAPOBATEH CPA3Y HECKOJBKO (DYHKITHN:

In [265]: from copy import deepcopy as super_copy, copy as lame_copy
from copy import deepcopy, copy

4.2 3.2 Moaymu __ hello , this

Ilocne Bbr3oBa import MOryT He TOJIBKO MMIOPTUPOBATHCH (PYHKIUU, HO U IPOUCXOIAUTH KAKUE-TO JAefCTBUs
(XOTs1 BbI, CKOpEE BCEro, C 3TUM HE CTOJKHETECH)

In [266]: import __hello__
Hello world!
In [267]: import this

The Zen of Python, by Tim Peters

Beautiful is better than ugly.
Explicit is better than implicit.
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Simple is better than complex.

Complex is better than complicated.

Flat is better than nested.

Sparse is better than dense.

Readability counts.

Special cases aren’t special enough to break the rules.

Although practicality beats purity.

Errors should never pass silently.

Unless explicitly silenced.

In the face of ambiguity, refuse the temptation to guess.

There should be one-- and preferably only one --obvious way to do it.
Although that way may not be obvious at first unless you’re Dutch.
Now is better than never.

Although never is often better than *right* now.

If the implementation is hard to explain, it’s a bad idea.

If the implementation is easy to explain, it may be a good idea.
Namespaces are one honking great idea -- let’s do more of those!

(Moxere noyurarb Ha JA0Cyre)

4.3 3.3 Moayas math

B moayne math ecrs cienyromue ¢hyHKINT 1 KOHCTAHTBI:

e floor(x) — okpyryienue BHU3
e ceil(x) — OKpyrIeHHEe BBEPX

trunc(x) — orGpaceiBaer ApoOHYI uacTh (3kBuBajeHTHO floor g nonokuenbHbIX, ceil g
OTPULIATESbHBIX )

sqrt(x) — KBaapaTHbIl KOPEHb

pi — uno pi (3.1415926. ..)

e — gmciio e (2.718281828. . .)

log(x, base=math.e) — Bo3spaer siorapudm x 10 ocHoBanuio base (e HO yMe4aHuo)

log10(x) — ro ke camoe, 410 u log(x, 10)

TpUroHOMeTpusd — sin, cos, asin, acos, tan, atan

exp(x) — To ke camoe, uro 1 math.e ** x

factorial(n) — daxropman

In [269]: from math import * # smo umnopmupyem ece us modyas, mak denamv He cmoum
print (floor(-10.3))
print (trunc(-10.3))
print(sin(-10.3))

print(factorial(10))
-11
-10
0.7676858097635825
3628800

5 4. BBoa u BBIBO/,

5.1 4.1 BriBox

Jns BBIBOZA MOMKHO MCTIOIB30BATEH (DYHKITHIO print (KOTOpasi yzKe He Pa3 MCIOTb30BATACH BBIITIE)
print(argl, arg2, arg3, ..., argn, sep="", end="")
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BoiBonur nocsenosaresbuoc argl, arg2, ..., argn pasjeiss ux CTPOKOil sep (1pobest 10 yMOIYaHUIo) 1

B KOHIIE medaras cTpoky end (mepeBos CTPOKY TI0 yMOJIIAHUIO)

In [270]: print(l, "string", [1, 2, ’string in list’], sep=’SEP_STRING’, end=’END_STRING’)

1SEP_STRINGstringSEP_STRING[1, 2, ’string in 1list’]END_STRING

5.2 4.2 Bson

g BBOIA HAHHBIX € KJIaBHATYPbl MOXKHO UCHOJIb30BaTh (MyHKImIo input([message|) (ecsiu 3amano message,

TO CHAYaJIa BbIBEIETCH OHO 6e3 mepesoja Crpoku u 11pobesia)
Dyukuys BO3BpaLAer CIPOKy (Str) BBEUEHHYIO ¢ KJaBUATYDbL

In [273]: a = input()

print(a)
32
32
Hampime ¢ 9Toit CTPOUIKOH MOKHO PabOTATD y2Ke M3BECTHBIMU HaM (DYHKIHUAME U METOTAMH.
Hanpumep, ecin HaM HY>KHO CUMTATH JBA YHMCIA HA PA3HBIX CTPOKAX:
In [ J: a = int(input())
b = int(input())

print(a + b)
Ecan e HaM HYKHO CIHCOK CTPOK, Pa3/IeJIeHHBIX MTPOOETHHBIMI CHMBOIAMM:

In [ ]: a = input().split()
print(a)

Ecnu HaM HY>KHO CYUTATH CTIMCOK YUCEJ, MOYKHO MCHOJIb30BATH U3BETCHYIO KOHCTPYHIHMIO list(map(. . .

In [ ]: a = list(map(int, input().split()))
print (sum(a))

6 5 Ynopaagmorniue KOHCTPYKITAU:

6.1 5.1 Oneparopsi if..elif..else

CyTb, moxkamyii, siCHA, HECKOJIBHO CJIOB TI0 CHHTAKCHUCY:

if ycmoBmel:

IeficTBEe B CIydYe BHIIOIHEHUS YCIOBUS
elif ycmoBme2:

OelicTBEe B CiIydYae HEBHIIOJIHEHWS YCIOBHAl M BHIIOIHEHWS YCIOBUS2
elif ycnoBume3:

else:
OelicTBUe, €CIM HM OIHO W3 YCJOBUN He BHIIOJHEHO

Bioku elif u else MoxKHO omycTUTH

[Mocse ycmosust B if u elif wim mocne else craBurcs qBoerodne . 1O YacTh cuHTaKkcuca python. Bee, aro
OyJer BbIIOJIHATHCs 1ocse if 1oiKHo uiaru ¢ orcrynom 4 upobesa (Ha caMOM JeJie TyT eCTh BOJIbHOCTH, HO

MBI MX OIIYCTHM). OTHOCUTEJIHHO TIPEIbLIyell cTpoku. Aunamoruyso c else u elif.
[HACTPOUTH IIEPEBO/, TABOB B ITPOBEJIHI]
YenoBus B if u elif moxkHO dnTaTh, KaK OyATO CBEpXY HaBerreHO bool
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In [5]: if True:
print ("True")
else:
print("False")

True

In [6]: if (True):
if (1 == 0):
print ("1 is equal to 0")
elif (1 == 2):
print ("1 is equal to 2")
else:
print ("something went wrong")

something went wrong

In [7]: if (1 == 1 and (not "aba'" in "dab")):
print ("0K")

0K

ITo orcrymam oyens yao0HO OTCIEXKHUBATH, KaKoi else K kakoMmy if orHocuTcs. Ecnu He craButh aBoeToune
W OTCTYIIBI, TO TpOrpamMmma OyJIeT BbIIABATH OMIUOKY U HE 3aIlyCTUTCH.

In [8]: if 6 > 5
print ("llpomymeso mBoeToume!")

File "<ipython-input-8-615a4bd4ed19>", line 1
if 6 > 5

SyntaxError: invalid syntax

In [9]: if 6 > 5:
print ("lpomymen orcTym!")

File "<ipython-input-9-641a99981ade>", line 2
print ("lpomymer orcTyum!")

-~

IndentationError: expected an indented block

Hexkoropsie cpeasr mporpammvupoBanusi, Takue Kak, wWing Ide, B kotopom mbr Oymem paboraTh, yMEOT
ABTOMATUYECKU PACCTABJIATH OTCTYIIBI TaM, TIE 9TO HEOOXOIUMO.

3aMeTuM, 4TO MOCKOJIbKY IHMTOH — S3bIK MHTEPIPETUPYEMbIil, TO HEKOTOPbIE OMMOKK MOryT ObITh HE
BBI3BAHBI

In [15]: x = 1
if (x == 1):
a=20
print(a)
else:
print(a + 1) # owubka -- G He UHUYUGAUSUPOBAHO, HO Mbl MO20 HE 3aMemum
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9TO MOXKET OBITh OMACHO, HAIPUMED, B CJIEAYIONIEM KOE:

In [16]: #z = input()
#if (len(z) != 0):

# a =5
# print (a)
#else:

# print(a + 1)

6.2 5.2 while

Od4enb 9acTO COy94aeTcs, YTO HAM HAJI0 MOBTOPUTH HEKOTOPHIE MEHCTBUS 10 BBITOJHEHUS HEKOTOPOTO
ycmopust. CaMblit IpocTo yeTpoeHHbIi ukIT - while. OH paboTaer TOYHO Tak YK€ KaK U B OCTATBHBIX S3BIKAX
[IPOIPAMMUPOBAHUS.

In [12]: i =0
while i < 5:
i+=1
print (i)

O W N

EcrectBenno, mocse while moxker crosaTs s060e ycmosue. Takrke ecTs oneparopst break u continue, break
3aKaHYMBAET IUKJI, continue mepexoJuT B HAYAJIO UK

while x != y:
continue
break

e15;?mmmm

Taxkxke mocse 6s10ka while MoxkHO HamucaThb 60K else: OH OyAeT BBIOTHEH, ecu He ObLT BhI3BaH break
In [23]: x =1

y=2
while (x != y):
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y =1
break
else:

print ("ELSE")

In [25]: x =1

y =2
while (x != y):
x += 1
if (y == 1):
break
else:

print ("ELSE")
ELSE

g npuMepa JaBaiiTe HAIIMIIEM IIPOrPaMMYy, KOTOPas BHIBOAUAT HAMMEHBIIYIO CTEIEeHb JABOUKH, KOTOPAast
0oJIblIIe 33JAaHHOIO YHCJIa N.

In [27]: #n = <nt(input())
#current_power = 0
#current_number
#while n >= current_number:
# current_number *= 2

# current_power += 1
#print (current_power)

6.3 5.3 for

B a3bike nuTOH MOXKHO uTepupoBarbCs (LpoxoauTcs) 10 obbekram (He 1o BceMm. Te, 10 KOTOPbIM MOXKHO,
Ha3bIBAIOTCA uTepupabenbubiMu (iterable)), B wacTHOCTH, IO CIECKaM, CTPOKaM, Koprexam. Vrepuposanue
MIPOUCXOIUT CJIEAYIONEe KOHCTPYKITHENt:

for item in items:

do something

In [29]: a = [1, 2, "string", (12, 13)]

for i in a:

print (i)
1
2
string
(12, 13)

3aMeTuM, 9TO eCJii BHYTPU IIUKJIA

for item in items:

Hammcars item — ... TO B items HHYEro He M3MEHUTC:

In [33]: a = [1, 2, 3, 4]
for i in a:
i=0
print(a)
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[1, 2, 3, 4]
Onnaxko:

In [36]: a = [[1], [2], [3]]
for i in a:
if[0] =0
print(a)

[rfo1, [ol, [o0]]
TMouemy Tak mponcxomnt? (KAPTUMHOYKA)

6.3.1 5.3.1 range

Kak ke npoittucek mo guciaam or 1 g0 n?
MozkHO, HapuUMep, UCIOJb30BaTh MUK while:

In [38]: i =1

n = 10
while (i <= n):
print (i)
i+=1
1
2
3
4
5
6
7
8
9
10

Ho 310 3anmMaer MHOrO MecTa, & mpo i += 1 B KOHIIE MOYKHO 3a0BITh

s Takux MYHKIWA B MATOHE €CTh OOBHEKT range:

range(a, b, ¢) — ‘cnucok’ Yuces OT & BKIIOYUTENBHO, 10 b HE BKIIIOYUTEJILHO C IArOM N

(uepsblii 1 10CAE HUI HAPAMETPbI MOXKHO OIyCKATh: 1EPBbI 10 ymosudanuio 0, nocieanuii — 1)

“crimcok” B3SITO B KABBIUKU, TIOTOMY YTO 3TOT OOBEKT HE SBJISETCS CIHUCKOM W HE 3aHUMAET MHOTO MECTa,
B MMaMSTH, HO OJHAKO MO HEMY MOYKHO UTEPUPOBATHCS:

In [39]: n = 10
for i in range(i, n + 1):
print(i, end=’ ?)
print ()

12345678910
Eme npumep:

In [43]: a = [0] * 3

for i in range(len(a)):
ali] =1 + 1
print(a)

[1, 2, 3]

VY for Takxke ectb break, continue u else:
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for 1 in range(n):
#1=0,1,..,n1

continue

break

AR R R R

else:

AEEEEEA R R

AEEE R R
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7 6. OyHKIIUN

B nutone, Kak u B J1I000M APyrOM HOPMAJIbLHOM SI3bIKE, €CTh (DYHKIIUHN.
Yrobbl 00bABUTH (DYHKITUIO UCIOIB3yeTCsl KaodeBoe caoBo def:

def function_name(argl, arg2, ..., argn):
.. .#something
return blahblah

ITocse def uper nHazBanue dbyHKINNA, OTKPHIBAIONIAS CKOOKA, CIIMCOK apTyMEHTOB, 3aKPhIBAIOIIAS CKOOKA,
JIBOETOYHE.

Y0661 BEpHYTH 9TO-TO U3 (PYHKIMH HCIOIB3YeTCsa return. return Heobsi3aTeseH.

Bce, uro Oymer BbIMOMHATHLCT B (DYHKIUW [OJKHO HIATH C OTCTYHOM 4 mpobesia OTHOCHTETHHO
MpPEeabIIyIeil CTPOKH.

In [45]: def average(number_list):
if (len(number_list) != 0):
return sum(number_list) / len(number_list)

In [47]: average([1, 2, 31)
Out[47]: 2.0

In [48]: average((3, 3, 4))

Out [48]: 3.3333333333333335

In [49]: average(["a", "b", "c"])

TypeError Traceback (most recent call last)

<ipython-input-49-a13945a7clad> in <module> ()
—> 1 average(["a", |Ibll’ llcll])

<ipython-input-45-3df0£f95ac678> in average(number_list)
1 def average(number_list):
2 if (len(number_list) != 0):
-———->3 return sum(number_list) / len(number_list)

TypeError: unsupported operand type(s) for +: ’int’ and ’str’

In [51]: print(average([]))
None

None — cnermuanbublii 00beKT B muToHe. Vcmosb3yercs, HampuMmep, KaK BO3BPAIAEMOE 3HAMEHUE
BYHKIUY €CTH MBI HUYErO He BO3BPAIIAEM

In [54]: def print_hello(name):
print("Hello,", name)
print (print_hello("Ivan"))

Hello, Ivan
None
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7.0.2 ApryMeHTBHI

4 mymaro, BBI y2Ke JOTaJbIBAETECh, YTO MPOUCXOAUT B CJIEAYIONIUX MpUMeEpax:

In [56]: def make_zero(x):
x =0
print("Inside func:", x)

def make_zeroes(x_list):
for i in range(len(x_list)):
x_list[i] = 0
x =5
make_zero(x)
print(x)

x_list = [1, 2, 3]
make_zeroes(x_list)
print(x_list)

Inside func: O
5
[0, 0, O]

7.0.3 TI's06anbHBIE U JIOKAJIbHBIE TIEPEMEHHBIE

BuyTpu dyHKIINN MOXKHO UCTOIB30BATH MEPEMEHHBIE, O0bSIBJIEHHBIE BHE 3TOH (DYHKIIUN

In [74]: def £(Q):
print(a)
a=1

£0

Eciin vHATIHATH3UPOBATE KAKYIO-TO TIEPEMEHHYIO BHYTPU (DYHKIMH, UCIOJIb30BATH ITY MEPEMEHHYIO BHE
dyuknun vHe ymacresa. Hampumep:

In [69]: def £():
ac = 1
O
print(ac)

NameError Traceback (most recent call last)
<ipython-input-69-2c0b59e2953d> in <module> ()
2 ac = 1

3 £0
----> 4 print(ac)

NameError: name ’ac’ is not defined
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In [70]: a =0
def £():
a=1
0
print(a)

WNureprnperarop IluToH cumraer nepeMeHHYIO JIOKAJBHOW, €CJIM BHYTPH HEE €CTh XOTs Obl OIHA
UHCTPYKIMs, MOAUMDUIUDPYIOMasa 3HAYEHUE NEePEeMEeHHON (9TO MOxkKerT ObITh Omeparop =, += U T.I.,
WJIA WCIOJIb30BAHWE ITON TEepEeMeHHO B KadeCcTBe mapamMerpa IukJa for, To 3Ta mepeMeHHas CYNTAETCS
JIOKAJIbHOI W HEe MOXKeT ObITh HCIOJIb30BaHA [0 WHHUIMAJU3Anuu. lIpu 3TOM Hake eciii WHCTPYKIH,
MoAuIIUITUPYIOIIAs IEPEMEeHHY0 HUKOT/IA He OyIeT BLIIIOJIHEHA: WHTEPIPETATOP ITO IPOBEPUTH HE MOXKET,
7 TIepeMeHHas BCe PABHO CYNTAETCH JIOKATHHOMN

In [76]: def £():
print (a)
if False:

a=20

UnboundLocalError Traceback (most recent call last)

<ipython-input-76-cc82d49febOa> in <module> ()
4 a=0
5a=1
---->6 £Q

<ipython-input-76-cc82d49feblOa> in f()

1 def £():

-—> 2 print (a)
3 if False:
4 a=20
ba=1

UnboundLocalError: local variable ’a’ referenced before assignment

Onnako:

In [77]: def £(Q):

afo] =1
print(a)
a= [0, 0, 0]
£0O
print(a)
[1, 0, 0]
[1, 0, 0]
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Yrobpr GyHKIMsA MOTIa H3MEHHTH 3HAYEHHE IJIODAJbHOW IEepEeMEHHOMH, HEeOOXOAUMO OObIBUTDL ITY
MEePEeMEHHYI0 BHYTPHU (DYHKINH, KaK TJI00AJbHYIO, TIPU MOMOIIY KJII0YEBOTO CjioBa global:

In [78]: def £(Q):

global a
a=1
print (a)
a=20
0O
print(a)
1
1

8 7. IlapaJjjeslbHOe MpuUCBanuBaHUe
Koncrpyknun Buma
al, a2, ..., an = bl, b2, ..., bn

Haznrsarorcst mapasiesbHbIM TPUCBAWMBAHNEM
Takke, MOXKHO TTHCATH
al, a2, ..., an = list_of n elements

8.0.4 swap

Yro0bl IOMEHSITH 3HAYECHHE IIEepEMEHHbIX a U b MO>KHO BOCIIOJIb30BATHCS IIapaJijieJIbHbIM IIPpUCBauBAaHUEM:

a,b=">b,a

In [80]: a, b =1, 2
print(a, b)
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In [82]: a, b =3, 5/ 2
print(a, b)

3 2.5
In [83]: a, b =1, 2

a, b =">»b, a
print(a, b)

9 8. IIpaBwia odopmienus koqaa (Codestyle)

[KAPTUHOYKH]

9.1 PEP-8

10 9. Pabora c daitramn

s paborsl ¢ daitmamMu moHaI00aTCs cieayomniue hyHKIUN:
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e some_ file = open(filename, mode) — orkpbirs daii ¢ umenem filename B pexume mode:

[JOKYMEHTAIN ]
e some_file.close() — 3akpbiTh daiin (B COOPTUBHOM NPOrPAMMUPOBAHUN HEOOSI3ATEIHHO, B IEIOM —
HAJIO0)

s = some_file.readline() — cumrars crpoky u3 daitna (ocrasiser )

list_of strings — some _file.readlines() — cumrars crpoku u3 daiisa B cncok
s — some_file.read() — cuurars Bech daiia B cTpoky

some_file.write(string) — 3anucarb crpoky (crporo Tuna str!) B daiin

print(. .., file—some _file) — 3anucs B daiin

for line in some_file: — mpoxox 1o crpokam (aiina

s oIMMIIHaIHBIX 33189 BAM CKOPEE BCEro OyIeT JOCTATOYHO CJIEAKIONIEH KOHCTPYKIIWN:

11

10. Bouycsr

Hewmmoro ymobubix dbyHKINS 171 pabOTHI ¢ CUCTEMAMY CUUCTIEHS:

In [1]:

OQut[1]:

bin(123) #npespayaem wucao e cmpoky, codepxkauyyw O8ouwHoe npedcmasieHue

’0b1111011°

Anajiormano JJIA BOCbMepH‘IHOfI u LHeCTH&L[HaTequHOﬁ CUCTEMbBI CHUCJICHUA:

In [2]:
Out [2]:
In [3]:
Out[3]:
In [4]:
Out [4]:
In [5]:

Out[5]:

hex (8123)

’0x1£fbb’

oct (6523)

’0014573?

int ("100010", 2) #nepeeod uz 2-uuHol cucmembl cuucaerus wucaa "100010"
34

int ("12", 5) #nepeeod u3 5-uunol cucmemsl cuucaerus wucaa "12"

7

IMosnesubie Moayu (YuTaiiTe JOKYMEHTAIIUIO):

e decimal — 6ostee TouHBIE APOOHBIE YKCIIA

e fractions — apobu

In [ 1:
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