Mopnyas 1. Python-ra kipicne
Takpipsi 1.1. Python KypbIIbIMBL.

Kannwt aknapam

Byn tapay Python GarmapiamMachIHBIH TOJIBIK HYCKAyJIbIFbl eMec. OHBIH KaJFbI3 MaKcaThl -
Python-men Tanbic 60oMacaHbI3, Ci3re *aKchl OacTay YIIiH KETKUTIKTI akmapar 6epy. Erep ci3
0acka KOMITBIOTEp TUIIH OUICEHI3 xkoHe 013 OiIeMi3 Jen ecenTeiMis3, KalFaHbIH KYPIll jKaTKaH/aa
ay KUbIH eMec.

Python - 1980-mi >KbULHapIbIH COHBIHIA CLEHAPUH TUII peTiHAE KacalFaH OOBEKTIre
OarpITTalFaH Tl (aTaybl OpUTaHIBIK TeJIeXHKasgaaH aiasiaraH, Monty Python's Flying Circus).
Python umxenepik opraga 6acka TinIep CHUSKTHI TaHbIMaN OoyMaca J1a, OHBIH Oarnapiamanay
KaybIMJACTBIFbIH/A aiTapIIbIKTal 130acapiapsl 0ap.

Python nampIm kene xaTKaH TiJ PETiHAe KapacThIPhUTYbl MYMKIH, O©UTKEHI OJI 9JTi Je JaMBbIII,
HakThulanyna. Kasipri kylinge Oy MHKEHEpJiK KOChIMINIanapbl 93ipieyre apHalFaH Tamalia
TIJL.

Python Garnmapnamanapbl MalIMHAJIBIK KOJAKA KYpPacThIPBLIMAiabI, Oipak HMHTEPIPETATOp
apKbUIBI  ICKE€ KOCBUIaIbl. VIHTEpHpeTanysulaHaTblH — TUIAIH ~ YAKEH apTHIKIIBUIBIFBl -
Oarapiamalnapbl Te3 TeKCepyre XKoHe KoeHaeyre 0onabl, Oy maiijananyuibira OarjapaaMaHbiH
apTBIHJAFEl TPUHIMINTEPre KOOIpeK xoHe OarmapiamaiayAblH e3iHe a3plpaK Hazap ayJaapyra
MYMKIHIIK Oepeni. OpOip Ty3eTyldeH KeWiH KypacThIpyAblH, OallaHBICTBIPYIBIH KOHE
OPBIHIAY/ABIH KaXeTi ®OK OonranabikTaH, Python Garmapiamanapein 6anama Fortran memece C
OarnapnamanapblHa KaparaHaa olnjeKaiga KbICKa mepsimie skacayra Oomanel. Tepic xkarsl,
UHTEpIpeTalrsIanFal Oarmapiamanap jaepoec KoimanOamapasl ImbFapMmaiinel. Ocpuraiimia,
Python 6arnapnamacsin Tex Python naTepnperaTopsl OpHATHUIFaH KOMITBIOTEPIIEP/IE iICKE KOCYFa
Oomnanpl.

Python-HbIH OKy OpTachIHa MaHbI3/Ibl HETI3T1 TLIAEPAEH Oacka apTHIKIIBLIBIKTAPhI Oap:

Python — arbIk KoaTHI OaFaapIaMalbIK jKacaKTama, SSFHU OJ1 TETiH;

Python 6apinbik Herisri onepauusibk xkyhenep yuriH Kommkerimai (Linux, Unix, Windows,
MacOS xone T.6.). bip xyliene xa3puIFaH nporpamma OapJiblK sKyHenepie e3repicci3 )KyMbIC
iCTeNal.

Python yiipeHy oHail )koHe KenTereH Tulaepre Kaparanaa *eHUT OKbUIATBIH KOATHI Kypau/Ibl.

Python >xoHe OHBIH KOChIMIIIA KEHEUTIMIEPIH OpHATY OHail.

Python ko srcemxizy.

Python uHTEepIpeTaTOPBIH MBIHA XKEP/ICH KYKTEI ayra 00Ja bl

http://www.python.org/getit

On omerTe Oarmapiamanap/ sl peJaKTOpaaH TikeleH icke Kocyra MyMkiHik Oepetin Idle
JIeTl aTalaThlH KaKChl KOJ pelakTopbiMeH Oipre keineni. Erep ciz Linux-Tel maiiamaHcaHbI3,
Python xommbioTepiHi3ne oOpHaThUIFAaH OONybl d0meH MyMKiH. JKykrenm anmy O6i3fiH
Oarmapramanapja KOJJaHAThIH €Ki MOJYJAl KaMTHJbl: MAacCHB oOIlepalusiapblHa apHaJFaH
OPTYpal KypaimapAsl KaMTHUTBIH NUMPY MOIyNi >kK0HE TpaduKTi Kypyda KOJIAHBUIATHIH
matplotlib rpadukaneik Mmomymi.

Python Tini kenreren OacelUIbIMIAp/Ia *KaKChl Ky>KaTrTanFaH. OKyJIbIKTap MEH MbICaJIap bl
opTypii BeO-caiiTTapian Tabyra 6omaasl. NUMPpY yiiiH cinteme:

https://numpy.org/

Matplotlib ymrin cinteme:

http://matplotlib.sourceforge.net/contents.html

Erep ci3 toxipubeni Python Garmapnamamibicbl OONFBIHBI3 KeJCE, OHJIAa MbIHA KIiTalThl
KapaybiHb3Fa 0osaael Hans P. Langtangen A Primer on Scientific Programming with Python
(Springer- Verlag, 2016).

Python uezizi


http://www.python.org/getit
https://numpy.org/
http://matplotlib.sourceforge.net/contents.html

Aunvimansinap

KenrtereH KOMIBIOTEPINIK TiJEp/e AaiHBIMAJIBIHBIH aThl, TIPKEIreH J>KaJ OPHBIHIA
cakTanFaH, OeplIreH TUNTIH MOHIH Olnnipeni. MoH e3repTiidyi MyMKiH, Oipak Tumi emec. Python-
Jla oJaii eMec, MyH/Ia ailHbIMaJIbUIap TMHAMHKAIIBIK THIITE Oosiaapl. Python nHTEpripeTaTophiMeH
KeJiecl MHTepaKkTUBTI KopiHic Oy MymkiHaikTi kepcereni (ITyck—Python 3.10—IDLE):

>>>ph=2 # b is integer type

>>> print(b)

2

>>>p =b*2.0 # Now b is float type

>>> print(b)

4.0

b = 2 menmikrenyi b araybr Men 2 OyTiH MOHIHIH apachkIHIa OaiaHBICTHI JKacai sl Kemeci
omepatop b*2.0 epHETiH ecenTeli )koHE HOTHXKEHI b-MeH OalmaHbICTRIpaabl; 2 OYTIH CaHBIMEH
OacTankpl OaiyiaHbIC koWbUTabl. BRI b @3repMerni HykTe MoHiH Oinaipeni 4.0.

Top Oenrici (#) TyciHiKTeMeHiH OachiH OLmipeni — # KOHE JKOJIIBIH COHBI apachIHIAFbI
OapJIbIK TaHOAIAP I HHTEPIIPETATOP SIEMEHII.

JKonoap(Strings)

JKon — Oip Hemece KOoC ThIpHaKIIara ajblHFaH TaHOamap Ti3oeri. JKommap turoc (+)
orepaTopeIMEH OipikTipieai, anm kecy (i) XKOablH Oip O6NiriH MIbFapy YIIiH KOJJIaHBUIAIEL.
Mine, MbICa:

>>> stringl = Canppik oxicti Python'

>>> string2 = 'oprachlHa xacay. '

>>> print(stringl + ' ' + string2) # BipikTipy

Canpsik onicti Python opraceinaa xacay.

>>> print(string1[0:11]) # bemikTey

CaHfbIK oJ1ic

XKonmer split komaHaack! apKbLIBI OHBIH KypaMaac Oeiktepine 0emyre 6onaabl. Kypammac
OeIiKTep Ti3IMJIEri IeMEHTTep peTiHe kepceTiieni. Melcanra,

>>>35="3981

>>> print(s.split()) # Beuriun — 60c OpbIH

['3,'9,'811

Kon e3repMmeiiTiH HbICAaH OHBIH KEKe TaHOANAPBIH TaralbIHAAY OMEPATOPBIMEH ©3TepTy
MYMKIH €MeC >KOHE OHBIH TYPAaKThl Y3BIHIBIFbI Oap. O3repmeiTinaikTi 0y3y opekeri TypeError
KeTeciiel HoTHmxke Oepei:

>>> 5 = 'Sandyq adis'

>>>g[0] =S’

TypeError Traceback (most recent call last)

~\AppData\Local\Temp/ipykernel_3840/986129307.py in

1 s ='Sandyq adis’
---->25s[0] ="s’
TypeError: 'str' HpICaHBI 3JIEMEHT TaFallbIHIayFa KOJIAy KOpPCeTIIeH/ i

Kopmeoarcoep (Tuples)

Koprex — yTipMeH OesliHreH >koHe JKakIllara alblHFaH epikTi HpicaHaap Tizoeri. Koprexne
JKaIIFbI3 HbICAaH 00JIca, COHBIH/IA YTIp KaXeT; Mblcalibl, X = (2,). KopTexaep sxongap cuskThl Oipaein
amalIapMeH CUIaTTanajbl; ojlap Aa e3repMenTiH HbicaH. Keneci Mbicana rec KopTexinae 6acka
koptex (16,3,83) 6ap, KapacThIpbIIT KOpeHik:

>>> rec = ('KasenoV', 'Syrym',(16,3,83)) # Mynau Kortej

>>> Familia, Aty, tugankuni = rec # Kortejdi jagshadan shygaru

>>> print(Aty)



Syrym

>>> tuganjyly = tugankuni [2]
>>> print(tuganjyly)

83

>>>name = rec[1] + "' + rec[0]
>>> print(name)

Syrym Kasenov

>>> print(rec[0:2])

('Kasenov', 'Syrym')

Tizimoep(Lists)

Ti31mM KOpTeXTe YKcac, OipaK 01 ©3repMelti, COHIBIKTAH OHBIH AJIEMEHTTEP1 MEH Y3bIHBIFbIH
e3repryre Oonanel. Ti3iM OHBI KBajpar j>KaKIIara amy apKbUIbl aHBIKTANAbl. MyHIa TizimMaep
OOMBIHIIIA OPBIHIAJIATHIH ONEepaIUsIapAbIH YITLIepl OepiyireH:

>>>a =[1.0, 2.0, 3.0] # Ti3im Kypy

>>> a.append(4.0) # Tizimre 4.0 3JIeMEHTIH CHTi3Y

>>> print(a)

[1.0, 2.0, 3.0, 4.0]

>>> a.insert(0,0.0) # 0 nosunusceiHa 0.0 eHrizini3

>>> print(a)

[0.0, 1.0, 2.0, 3.0, 4.0]

>>> print(len(a)) # Ti3iM Y3BIHIBIFBIH aHBIKTAHbI3

5

>>>g[2:4] =[1.0, 1.0, 1.0]  # Tamumanran 3aeMEHTTEP/Ii ©3repTy

>>> print(a)

[0.0,1.0,1.0,1.0, 1.0, 4.0]

Erep a e3repetin HpicaH 0oJica, MbIcallbl Ti3iM OoJica, b = a TaraiibiHay onepaTophl kaHa b
HBICAaHBIH KYpMaii/ibl, )kail FaHa a ciireMeciH kacaibl. Ocbulaiiina, b-re eHri3uUIreH Ke3 KeiareH
e3repicTep a-Aa KepceTuiel. a Ti3IMiHIH ToyeJCi3 KeIllipMECiH *kacay YIIiH ¢ = a[:] onepaTopblH
naiianany Kepek, OChl KaiJIbl KeJleci MpIcall:

>>>a =[1.0, 2.0, 3.0]

>>>p=a #'b'—'a’ OypKeHIIiK aThl

>>> p[0] =5.0 #'b" e3repty

>>> print(a)

[5.0, 2.0, 3.0] # Osrepic 'a’ Typinae KkepceTieai
>>> ¢ =a[’] # 'c'—'a’ Tayeci3 kemripmeci
>>>¢c[0] =1.0 #'C' e3repTy

>>> print(a)

[5.0, 2.0, 3.0] # 'a' e3repTyre ocep eTmneiai

Marpunanap sl KipiKTipUIreH Ti3iMaep peTiHzae kepceryre 6oiajbl, oapOip KON Ti3IMHIH
ar1eMeHT1 00JIbI Tabbutaael. MyH/a Ti31M TYpiHZeT 3 X 3 MaTpuachl OepiiareH:
>>>a=[[1, 2, 3],\
[4,5,6],\
[7,8,9]]
>>> print(a[ 1]) # Exinmii >xkonnpl Oacein misirapy (element 1)
[4, 5, 6]
>>> print(a[ 1][2]) # ExiHii k0 1bIH YIIIHIL 3JIEMEHTIH OachIN IbIFapy

6



Kepi kwram ceibik (\) Python OarmapiamachiHbIH JkanFachkl OoJbill TaObutaabl. Ecke

canaibik, Python Ti30eKTepiHiH HOIIK BIFBICYBI Oap, COHMbIKTaH a[ 0] OipinmIi x0abl, af 1 | exinmti
KOJIZIBI KoHE T.0. Kepcereni. OTe a3 epeKmenikTepMeH 013 CaHIBIK MacCUBTEP YIIIH Ti3iMaepai
naiiganan6aiiMb13. byl numpy MoayiiMeH KaMTamachl3 €TUINeH MacCHUB HbICAHIaphIH Naiiianany
©TE BIHFAMNIIBL.

Apugmemuxanvix onepamoprap
Python operreri apudMeTHKaIBIK OrepaTopaapabl KOl bl

+ | Kocy
— | Any
KebeiiTy
| | bemy
x+ | Jlopexere mprapy
% | Monynbaik 6emy

By oneparopiapabia KeloOipi xKoimap MeH Ti30eKTep YIIiH JIe TOMEHIETiIeH aHbIKTaJFaH:
>>>s ="Hello'
>>>1="to you'

>>>a=[1,2, 3]

>>> print(3*s) # Kaiiranay
Hello Hello Hello

>>> print(3*a) # Kaiiranay

[1,2,3,1,2,3,1,2,3]
>>> print(a + [4,5]) # Dnemenrrepai Kocy

[1,2,3,4,5]

>>> print(s + t) # BipikTipy

Hello to you

>>> print(3 + s) # Bys1 KOCyIbIH MaFbIHACHI )KOK
TypeError Traceback (most recent call last)
~\AppData\Local\Temp/ipykernel_3840/3230724383.py in
---->1 print(3 +s) # ByJ1 KocyIbIH MaFBIHACHI KOK

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

Python-na C naiizananynisiiapbiHa TaHbIC at+ =b CHAKTHI KEHEHWTIIreH TaraibIHAAY OlepaTopIapsl

Oap. Keneiitisiren oneparopiiap MeH OanaMaibl apuhMETHKAIBIK OPHEKTEP KeJeci KeCTee KOPCETUITeH.

a+=0>b a=a+b
a—=>b a=a—»>b
ax=h a=axh
a/=b a=a/b

a*x=p a=axxh
a% =>b a = a%b

Canvicmuipy onepamopnapul
CansicToipy (KaThICThI) orneparopiap True Hemece False MoHiH KaliTapazpl. By oneparopiiap

< Kem

> Y n1xeH

<= KeMm Hemece Teq
>= Y 1xeH HeMece TeH,

Ten
Ten emec




Optypai tamnreri canaap (OyTiH, e3repmerni HYKTe KaHe T.0.) CaBICTRIPY XKYPri3iiMec OYpBIH OPTaK
TYpre TypieHAipineai. OnTnece, opTYpJli TUNTEr HBICAaHAAp TeH eMec OombIn caHanansl. MiHe, OipHerie
MBICAIL:

>>>a=2 # byTiH can
>>>p=1.99 # O3repMmeni HYKTe
>>>c="2 # Xon

>>> print(a > b)

True

>>> print(a == ¢)

False

>>> print((a > b) and (a !'=¢))

True

>>> print((a > b) or (a==h))

True

Llapmmur onepamopaap(Conditionals)
if KOHCTPYKLHSCHI

if wapm:
010K

erep ImapT akukar Oosica, 070K opbIHIanaael (00K *ka3putFranaa Oip merinicte Oonaasl). lapt xanran
MOHIH KaiiTapca, OJIOK eTKi3in xkibepineni. if mapreiHaH KediH OipHemie elif Typysl MyMKiH («else
if» NereHHiH KbICKAChl) KOHCTPYKIIHACHI:

elif wapm:
010K

OYJ1 1a COJ CUSKTHI )KYMBIC icTel . else TapMarbl Oackamanay:

else:
onox

if-elif celieMaepiHiH CIIKAKCHICHI AKMKAT OONIMAca, OpbIHIAIATBIH MATiMIeMeNep OJIOTBIH aHBIKTAY
yuiH else naiijanaHburysl MYMKIH. sign of a (yHKUHACBIHBIH IIAPTTHI ONEPATOP/bI KOJIIAHBLTYbIH
KepceTesi.

def sign of a(a):
if a < 0.0:

sign = 'Tepic can'
elif a > 0.0:
sign = 'oy can'
else:
sign = 'nen'
return sign
a =1.5
print('a - ' + sign of a(a))

BarnapinaMaHbl KYPrizcek Kejeci HoTHxKeHi oepe/i:
a - oH caH

Luxnoap(Loops)
while KOHCTPYKUHSCHI

while wapm:
onok




IIapT akMKar Oosica (IIEriHiCTENTeH) omepaTopiaap OJOTBIH OPBIHAAABL. BIOKTH OpHIHIAFaHHAH KEHiH
mapT Kaitanan Oaranananel. Erep o omi akukar 0oJca, 0JIOk KaiiTanaH opeiHaanaabsl. by nporecc mapt
<«OKaITFaH» OOJIFaHINA KaIFaca/bl. €1 se TapMarbl

else:
On0K

AT XKaJFaH 00Jica, OPbIHAANATHIH OllepaTopliap OJOTHIH aHBIKTAY YIIiH aiilallaHbLTYbl MYMKiH. MyHza
Ti3IMJIl JKacalThIH MbIcan Oepinren [1,1/2,1/3,...]:

nMax = 5
n=1
a =[] # Boc TisimM XxacaHu3

while n < nMax:
a.append(1.0/n) # DSsyeMeHTTi Ti3iMI'e KOCHHHS3
n=n-+1

print (a)

barnapnama HoTmxkeci

[1.0, 0.5, 0.3333333333333333, 0.25]

for onmeparopbiHa MakcaT jKOHE MaKcaTKa JKETyre UK OTeTiH Ti30ek Tanan ereai. byt dopmanbiy
KOHCTPYKIUACHI

for Makcar in Ti30ek:
on0K

for 1uKm asKTajiFaHHAH KEWiH OpBIHJAIATHIH else celleMiH Kocyra Oojaabl. AJIJBIHFBI
Oarnapiamansl for orepaTopbiMeH ObLall kazyFa 00ma bl

nMax = 5

a =[]

for n in range(l,nMax):
a.append(1.0/n)

print (a)

MyHIarbl 1 - Makcar, a auanasonsl [1, 2,...,nMax — 1] (range QyHKIHMACHIH MIAKBIPY apKBLUIBI
JKacajFaH) — Ti30€K.
Ke3s kenred ki

OnepTopbl apKbpUIBl asKTalybl MYMKiH. Erep 1mmkinMeH OaiiiaHeicTel else Oosica, o
opeiHAanMaiapl. TiziMaeri araynsl i31eiTiH Keneci Oarmapinama break koHe else onepaTopbiH for
LUKITIMEH Oipre nmaianaHyabl KepceTei:

list = ['Jack', 'Jill', 'Tim', 'Dave']
name = eval (input ('Type a name: ')) # Python eHrizsy cypaywu
for i in range(len(list)):
if 1list[i] == name:
print (name, 'is number',i + 1,'on the list')
break
else:

print (name, 'is not on the list')

Mige, eki i37ey HOTHXeNepi:
Type a name: 'Tim'



Tim is number 3 on the list

Type a name: 'June'
June is not on the list

continue

omepaTopsl KaWTalaHAaThIH NHKIAIH Oip OemiriH etkizinm xibepyre Mymkiamik Oepenmi. Erep
UHTEPIPEeTaTop continue omeparopsiMeH Ke3jecce, Ol OJIaH KeWiHTi KOMaHAanapIbl OpbIHIaMai-aK
Oipaen nuKIIiH O0ackiHa opananbl. Keneci Mpican 7-re 6emmineTiH 1 MeH 99 apachiHaarbl OapiIbIK CaHTapIbIH
Ti3IMIH KypacTBIpaIbl.

x =[] # Boc Ti31M jKacaHbI3
for i in range(1,100):
if i%7 '= 0:
continue # 7-re OeninOece, LIMKIAIH KaJiFaH OeJIiriH ©TKi3iM xKi0epiHi3
x.append (1) # TiziMre 1 KOCBIHBI3
print (x)

barnapnama Gacein mIbIFapasl
(7, 14, 21, 28, 35, 42, 49, 56, 63, 70, 77, 84, 91, 98]

Typnenoipy muni

Erep apudmernkanblk amanaapabl OpbIHAAY Ke3iHAe apajac THNTI caHmap Oosca, aManjgap
OpBIHIANIMAac OYPBIH CaHIap aBTOMATTHI TYP/E KAl TUIIKE TYPISHIIpiIe .

Tunke TyprneHaipyiaepine keneci GyHKIUIIAP apKbLUTBI Ja KO JKETKi3yre Ooambr:

int (a) a OyTiH caHFa TYpJICHIIpeIl

float (a) a MOHIH ©3repMelli HyKTere TypIleHaipei
complex (a) a + 0j KOMIUIeKC caHbIHA TYPJICHIIpe i
complex(a,b) a + bj KOMIUIEKC CaHbIHA TYPJICHAIpE/I

Bbyn gpyHKmsnap sxoanappl caHaapra TYPISHIIpY YIIiH e )KYMBIC iCTel 11, erep *KOJIaFbl JInTepal
JKapamibl caHzibl Olngipce. ©3repmenti HYKTe CaHbIH OYTiH caHFa TYPJCHIIPY OHI€JIEKTeY apKblibl EMeC,
KECy apKbUIbI X)KYy3ere achIpbuIajbl. MiHe, OipHEIe MbICaI:

>>> a = b

>>> b = -3.6

>>> d = "'4.0"

>>> print(a + b)

1.4

>>> print (int (b))

-3

>>> print (complex(a,b))

(5-3.67)

>>> print (float (d))

4.0

>>> print (int(d)) # Bys ceoTcisz agkTajganul: d — XOJI
ValueError Traceback (most recent call last)
<ipython-input-11-8855b2389£81> in

-——=-> 1 print(int(d)) # Byn ceTcis askranagsi: d - xoxa

ValueError: invalid literal for int () with base 10: '4.0'



Mamemamukanvix ¢ynkyusiap
Core Python Tek keneci MaTeMaTHKAIBIK (PYHKIUSIAPABI KOMIANTBL:

abs (a) a CaHbIHBIH a0COJIIOT MOHI
max (sequence) | Ti30€KTiH €H YJIKECH dJICMEHTI
min (sequence) | Ti30EKTIH €H Killli 3JIEeMEHTI

round (a, n) a CaHHBIH YTIpJIeH N OpbIHFA JICHiH JOHTeIeKTeY
—1l,erepa<b
cmp (a, b) 0,erepa = b wmoHiH KaliTapapl.
l,erepa>b

MatemaTHKaIbIK QyHKIMSIIAPABIH KOIIIUTIT math MOIyTiHAe KODKETIMIL.

Eneizyoi oxy(Reading Input)
[Natimananyms! eHri3yiH KabbuIIayFa apHaIFaH iIIKi OPHATBUTFaH (DYHKITUSI

| input (prompt) |

OJI MIAKBIPYJIbI KOPCETElI, COJIaH KEHiH KOJIFa TYPJICHIIPUICTIH SHII3Y MOJbIH OKUABL. JKOJIbI CaHIIbIK
MOHT€ TYPJICHIIpPY YIIiH

| eval (string) |

GbyHKIMsIHBI akaananbuiaabl. Keneci Oarnapiama ochl (yHKIMSIIAPbI MaliaaHy bl KOPCETEIi:

a = input('a eHrizsiniz: ')

print (a, type(a)) # a xoHe OHHH TUNl1H GAaCHIN MHFAPY
b = eval (a)

print (b, type (b)) # Db xoHe oHBH TUNiH OacCHI WHFAPY

type (a) GYHKIMICH a HBICAHBIHBIH THIIIH KaWTapajbl; Oy OaFjapiaMaHbl OpPBIHIAyFa ©Te
nainanel Kypan. bargapnama keneci HOTHKEIEPMEH €Ki peT OPBIHAAIIIIbI:

a eHrisiuis: 10.0
10.0 <class 'str'>
10.0 <class 'float'>

a eHrisigiszs: 11**2
11**2 <class 'str'>

121 <class 'int'>

CaHJipl €HTi3Y/IiH KOHE OHBI a AHBIMAIIBICEIHA TaFaWbIH/IAY TBIH BIHFANITBI dKOJIBI

| a=eval (input (prompt)) |

Hoamuoiceni 6acvin wvizapy(Printing Output)
Hotwxkeni 6ackin mbiFapy kejieci GyHKIUSICHIMEH KopceTyre 00a bl

| print (HeICAHL, HEICAHZ, .. .) |

o1 HeIcaH1, HpICaH2 KaHE T.0. )KOJAapFa TYpICHIIpe i )KaHe oJapAbl 60c opbIHAApMEH OeTiHTeH Oip
onga 6acern merrapaasl. JKaHa KoaaeiH \N' TaHOACHl JKaHA JKOJIFa MIHAETTEN OAaChIN IIbIFapy YIOiH
naianaHpuTybl MYMKiH. MBICaIIBI,

>>> g = 1234.56789
>>> b = [2, 4, 6, 8]
>>> print (a,b)



1234.56789 [2, 4, 6, 8]

>>> print('a =',a, '\nb =',b)
a = 1234.56789

b =112, 4, 6, 8]

print (QyHKOHACH opKalIlaH KOJIbIH COHBIHA JKaHA KON TaHOACHIH Kocaibel. end KT CO3iHIH
apryMeHTiH Maiaanany apKeUibl \N' TAHOAHBI aIMACTBIPa aJaMbi3.
MeEicansl,

| print (HeICaHl, HEICAHZ, ...,end="") |

\n 60C OpBIHMEH ayBICTHIPA/IBL.
Hotmxe format omicimen popmarranaysl MyMKiH. TypiaeHaipy OnepaTOpbIHBIH €H KapanaibiM Typi

| "{:fmtl}{:fmt2}..." . format (argl,arg2, ...) |

myHnarel fmtl, fmt2,. . . mamanapsr argl, arg2, ... popmarraps! yiniH cnenuduKkanusiapbl OOIBIT
TaObUIa/IbI ColiKeciHIIe. OeTTe MaiAanaHblIaThH (popMaTTap criequdpuKanusIIaphl

wd Byriu can
w.df | ©3repmeni HykTe Genrici
w.de | Kepcerkirurik 6enrizey

MYHJIaFbI W - ©PICTiH eHi jkoHe d - OH/IBIK YTIPJCH KeHiHT1 u(piap CaHsbl.
Hotmxke kepceTisireH epicTe OH jKak IIeT OOWBIHIIA PEeTTeNe ] )KoHe 00C OPBIHAAPMEH TONTHIPHLIAIBI
(perTeyni e3repTy MEH TONTHIPYABIH IAPTTaphl 6ap). MyHa GipHele MbIcall KenTipiireH:

>>> a = 1234.56789
>>> n = 9876
>>> print (' {:7.2f}’ .format (a))

1234.57

>>> print('n = {:6d}’.format (n)) # BocC OpHHIAPMEH TOJITHPY
n = 9876

>>> print('n = {:06d}’.format (n)) # HenmepmeH TOJTHPY

n =009876

>>> print (' {:12.4e} {:6d}’.format (a,n))
1.2346e+03 9876

Daiinder auty sxcare KHeady
Cakray KYpBUIFBICBIH/IAFEI JepeKTep (aitiibiHa (MBICAbI, AUCK) KOJI XKETKI3y YIIiH ajabiMeH (aiin
HBICAHBIH KeJieci KOMaH1a apKbUTBI )Kacay Kepek

\file_object = open (dailyl aTE, SpPEKeT) ‘

MYHJIaFbl Gaisn aTel — allbUIaThIH (aiiIbl KOPCETETIH KO KOHE SpeKeT Kelleci XouaapabH Oipi
0OJIBII TaOBLIAbL:

T bap daitngan oky.

‘W' daitnra xa3y. Erep barin aTayw %ok 0oJica, 01 xKacajabl.
a' DaliaelH COHBIHA KOCHIHBI3.

T+ Bbap daitngsl oKy KoHE 0J1aH JKazy.

'w+' 'r+' cUSIKTBI, OipaK daris aTel KOK 060JIca Kacalaibl.

‘at'! 'W+' cHSIKTBI, Oipak gepekrep (aiIbiH COHBIHA KOCBLIAJIbI.

Qdaiinra Kipy KakeT OoinMaraH Ke3lle OHBI kaly Kakchl Oarmapiamanay Toxipubeci OOJBITI
TaObLIaIbl. MYHBI Kelleci 9JTiCTieH JKacayFra 0oJaabl



[ file_object. close () |

Qaiindan oepexmepoi oKy
Qaitngan qepekTepai OKyIbIH YII 91ici 6ap. Omic

| file_object. read (n) |

N TaHOAHBI OKUABI )KOHE OJIApABI KOJ peTiHae Kaitapaasl. Erep N ansiHbn Tactanca, Gaiagarsl 0apibiK
TaHOAIap OKBLIAJIBI.
Tek aFbIMIarsl )KOJIIBI OKY KepeK OoJica, OHJa KeJleCiHi maianaHbIHbI3

‘ file_object. readline (n) ‘

0J1 J)KoJIIaH N TaHOaHbl OKKABL. TanOamap \n jkaHa jk0J1 TaHOACKIMEH asKTaJaThIH JKOJI OOJIBIN Keemi. N-1i
TYCIpil aimy OYKLI >KOJ/IBI OKYFa OKeNe/i.
®daitnnarel OapiIbIK KOMAAPABI OKYFa 003 IbI

‘ file_object. readlines () ‘

By xonmapapiH Ti3iMiH KalTapasl, opOip »KOJ jKaHa JKOJI TAHOACKIMEH asKTaaThiH (QailfiaH albIHFaH
JK0JI OOJIBITI TaOBLUTAEL.
Bapnbik sxonmap el 6ip-0ipJeH MIBIFAPYIbIH BIHFANIIBI 9JIICI - IIUKJIIbI TaliAaaHy

for line in file_object:
Oipnapce dicazvinean line

Meicai peTiHze )KYMbIC KaTaJoTbIHAA SUNsSpots . txt arTel (aiin 6ap aen ecenrteitik. by ¢aitnaa
KYH JIaKTapbIHBIH KapPKbIHIBUIBIFBIHBIH KYHACIIKTI JepeKTepi Oap, op KOJJIbIH Keiecigei (opmarra
(>KBLIT/all/KYH/KapKBIH/IBLIBIK):

1896 05 26 40.94

1896 05 27 40.58

1896 05 28 40.20
T.0.

Biznig MinAeTiMi3 — Qailiiabl OKY JKoHE TEK KapKbIHABUIBIKTHI KAMTHTBIH X Ti3iMiH jkacay. Dainnarel
opOip o Ko OONFaHBIKTaH, aliIbIMeH Split KOMaHIAChl apKBUIBI XKOJIBI Oerikrepre Oememis. byn
['1896','05',26','40.94"] cuskTHI )xomaap TizimiH xkacaiael. ComaH KeiiH 013 KapKbIHIBUTBIKTHI (Ti3iMHIH [3]
9JIEMEHTIH) IBIFAPHIIT, OHbI OaFallaiiMbI3 )KOHE HOTHIKEHI X-Ke eHri3eMi3. MbIHay alropuTMi:

x = []

data = open('sunspots.txt','r")

for line in data:
x.append (eval (line.split () [3]))

data.close ()

llepexmepoi patinea scazy

| file_object. write (string) |




aaici sxouel (hakiFa Ka3ambl, al

| file_object. write (list_of strings) |

JKONIAp Ti3iMiH (haiinra a3y YIIH KOugaHbUIaael. Embip ofic sKONIBIH COHBIHA KaHA KOJ TaHOACHIH
KOCITalIbl.
Meican petinge, k = 101-nen 110-ra neiiin k sxone k? popmarranran kecrecin testfile paiinbina
’KazalbIK. Daiisra a3y bl )Ky3ere achIpaThlH OaFgapiaama:
f = open('testfile.txt','w")
for k in range(101,111):
f.write('{:4d} {:6d}'.format (k,k**2))
f.write('\n"')
f.close()

'testfile. txt MasMyHBI MBIHAIAP

101 10201
102 10404
103 10609
104 10816
105 11025
106 11236
107 11449
108 11664
109 11881
110 12100

print ¢yHKUMACHIH HOTWXKEHI (aiin HbICaHbIHA KaiiTa OarbITTay apKbuUIbl (ailyiFa jkazy YIUiH J1e
naiigananyra 0onasl:

‘ print (objectl,object?,...,fi1e = file_object) ‘

Kaiita OarpiTTayan 6acka, OV 9/ieTTeri print QYHKIUACH CUAKTHI JKYMBIC 1CTEH 1.

Kamewni 6ackapy
Barnmapnamansl opbiHIay Ke3iH/Ie KaTe OpbIH alica, epeKIle KarIail TybIHIaliabl )KkoHe OaFiapiama
ToKTaiasl. EpexmenikTepi try skoHe except onepaTopyiapbIMeH ycTayFa 00onabl:

try:

6ipmeHe Xxa3bBUlanEl
except error:

backa Hapce dHCazvliaobl

MYHZaFrsl error —Python imrinme opHanmackaH epeKIeniKTiH araysl. Epekinernik KaTeci opsIHAaaMaca, try
0JIOTHI OPBIHAANIABI; KAPCHI XKaFaiiia OpbIHIay excep t OJIOKKa eTei. bapiblk epekienikrepli except
orepaTopbIHaH KaTeHI KaJbIpy apKbUIbI yCTayFa 00IaIbl.

Keneci onepatop ZeroDivisionError epekieniria TyabIpajbl:

>>>¢=12.0/0.0

ZeroDivisionError Traceback (most recent call last)

<ipython-input-30-d424c91496cl> in

--—=—=> 1 ¢ = 12.0/0.0

ZeroDivisionError: float division by zero
Byn xareni ycrayra 00asl

try:
c =12.0/0.0



except ZeroDivisionError:
print ('Division by zero')
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