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Mpeaucnosue

CoBpeMeHHOe OOIIECTBO SIBJISIETCS MH(GOPMAIIMOHHBIM, B HEM BCE
GoJIbIIIee YMCIIO JIOfIeN 3aHITO TOJIyYeHUuEeM, TIepepaboTKON U UCIIOIb-
30BaHMeM UHMOPMAIIUK ¢ TIPUMEHEHNEM KOMITbIOTEPHBIX TEXHOJIOTUIA.
KoMITbIOTEPBI KCITOIB3YIOTCS TPAKTUIECKU BO BCEX 00JIACTSIX YesIOBeYe-
CKOM IeATETHHOCTH: B IPO(ECCHOHANTBHOM, yueOHOi, 10CYyTOBOH cdepax.

JlanbHeiinee pazpurrie HHGOPMAIIMOHHOTO 001iecTBa Tpedyer pas-
paboTKH OOJIBITOTO KOJTMYECTBA KAUeCTBEHHBIX TIPOTPAMMHBIX TIPOLYK-
TOB, 00ECTIEYNBAOIINX YIOBJIETBOPEHUE PACTYIIUX MOTPEOHOCTEN JTfo-
neii. B aTux ycioBugX BecbMa aKTyaJbHBIM CTAHOBUTCSI OBJIA/IEHUE
COBPEMEHHBIMU TEXHOJIOTUAMU TporpaMmupoBanud. VccaemnoBanus
B 00JIaCTH YIIPABJICHIS TIEPCOHATIOM ITOKA3bIBAIOT, YTO MTPOQECCHsI ITPO-
rpamMmucTa OyzeT OHOI 13 caMbIX BOocTpeboBaHHBIX B X X1 B.

[lesnbio m 3amagamu yuebHOTO Tocobusi «IIporpammupoBaHue Ha
sI3bIKE BBICOKOTO ypoBHsT Pythons stBisieTcst cuctemarusanus u ymopsi-
JI0YeHNEe CBENEHUI O TEXHOJOTHUSIX Pa3pabOTKU COBPEMEHHBIX ITPO-
IPAaMMHBIX IPOAYKTOB. B KHUTE paccMaTpUBAIOTCS OCHOBHBIE aJITOPUT-
MUYecKre KOHCTPYKIIMU U UX pPeayn3alinsl Ha I3bIKe BBICOKOTO YPOBHS
Python. PaccmoTpenne TeopeTnecKix OCHOB IPOTPaAMMHUPOBAHMUSI CO-
MIPOBOSKIAETCST GOIBITUM KOJTMYECTBOM ITPUMEPOB, MIITIIOCTPUPYIOINX
[IpUEMbI CO3/IaHUS MTPOTPAMM, a TAKKe 3a[aHUSIMU JIJIsI CAMOCTOSITEJIb-
HOTO BBITIOJTHEHUSI, MTO3BOJISTIONIMMU COPMHUPOBATH Y OOYUAFOIIITXCS
MpaKTUYeCKHe HaBbIKU ITPOrPAaMMUPOBAHUS.

[TocobOue npegHasHAYEHO AJII CTYAEHTOB 00pa30BaTEIbHbIX YUPEIK-
JIeHUi cpeHero MpodhecCnOHAILHOTO 00pa30BaHus, a TAKKe JIJIST BCEX,
MHTEPECYIONUXCsl COBDEMEHHBIMU TEXHOJIOTUSIMU ITPOTPAMMUPOBAHUSL.

B pesysibrare nsydeHust MaTepraioB MOCOOHs 00YYarOIINecsT JOJKHbI
OCBOUTB:

mpyooevie delicmeust

* BJIaJIeH€ OCHOBHBIMHU ITPUHIIUIIAMHU 0OBEKTHO-OPHEHTHPOBAHHO-
o MO/IX0/Ia TIPU CO3/JaHUU IIPOTPaAMM;

* crennUKOi pabOTHI C IEPEMEHHBIMU PA3JINIHBIX TUIIOB JaHHBIX;

HeoOxo0umvle ymenus

* BBINOJHATh CTAaHJAPTHBIE Ollepalluyl HaJ JaHHBIMU PA3JIMYHOTO
TUIIQ;



* IPUMEHSTH CTaHAAPTHbBIE aJTOPUTMUYECKIE CTPYKTYPHI AJsT 00-
pabOTKU JaHHbBIX;

Heo0x00uMmble 3Hanus

* CTPYKTYPY IIPOrPAMMBbI;

* OCHOBHBIE THUIIBI JAHHBIX, X OCOOEHHOCTH;

* CTaHJAPTHBIE MO/YJIN SI3bIKA.



maBa 1
3HAKOMCTBO C A3bIKOM NPOrPAMMUPOBAHUA
PYTHON

Python — BBICOKOYPOBHEBBIN SI3BIK MTPOrPAMMHUPOBAHUST OOIIETO
Ha3HAueHMs C IMHAMUYECKOU TUTIN3aluei, aBTOMaTUYeCKUM yIpaBJie-
HUEM TTaMSIThIO, TOIEP;KKON MHOTOMIOTOYHBIX BHIYNCIEHUN U YIO0OHBI-
MU CTpyKTypamu aanubix. Ha puc. 1.1 mepeuncienst obmact mpume-
HEHWUS sI3bIKa TporpaMmupoBanust Python.

[Tpexxme yeM TepexoAWThb K BBITIOJHEHUIO ITPOTPAMM Ha s3bIKe
Python, paccMoTpuM, Kak 3aiycKaioTCst TIPOTpaMMbl Ha KOMITBIOTEDE
(puc. 1.2). BpinosHeHre TTPOTpaMM OCYIIECTBJSIETCST ONePalluOHHON
cucremoit (Microsoft Windows, GNU/Linux u ip.). B 3agaun omnepa-
IIMOHHOM CUCTEeMBbI BXOIUT BbI/leJieHNEe pecypcoB (OTepaTUBHON Mamsi-
TH ¥ TIP.) 711 IPOTPAMMBI, 3alIpeT WK pa3pelieHne Ha JOCTYI K YCT-
policTBaM BBOJIa,/BbIBOJIA U T.]I.

[lng 3amycka mporpaMm, HaMCAHHBIX Ha SI3bIKe TTPOTrPaMMUPOBA-
Hust Python, HeoOxomnma mporpamMma-uHTeprperatop! (supmyanvias

Cucremuoe
IIpOorpaMMUpOBaHUe
Wrpswr, porp P
WCKYCCTBEHHBII I'padpmyecknii
WHTEJIEKT

\ / nHTepdeiic

[IporpamMmMupoBaHme
HAyYHBIX <+ —— Beb-cuenapun

BBIUMCJIEHUT
BeicTpoe / pgthOﬂ \I/IHTeraL{I/IH
CO37IaHMe KOMITOHEHTOB:
MIPOTOTUIIOB Cpython,
Jython,
IronPython

IIpunoxennsa
a3 JTaHHBIX

Puc. 1.1. O6aacTi npuMeHeHHs A3bIKa nporpaMmmupoBanus Python

! Python siBJIsieTcst MHTEPIPETUPYEMbBIM SIBBIKOM TPOTPaMMHUPOBaHUsT (KOMaH/IbI
BBITIOJIHSOTCS I1IaT 3a IIaroM ), B OTJINYNEe OT KOMIUJIUPYEMBIX, TIe TEKCT ITPOTPaMMBbI
TIePEBOJIUTCS B AKBUBAJIEHTHBIN MAITUHHBINA KO/I.



[Iporpamma
Ha s13bike Python

[}

[Ipumoxenms

{

Nurepmperatop
Python
(BupTYyasbHas
marmaa Python)

{

OHepaHI/IOHHaH CHCTEMa

(]

Kectruit guck

(]

MonuTtop

Puc. 1.2. Cxema 3amycka nporpaMm

mawuna) Python. [lanras nmporpamma ckpeiBaet ot Python-mporpam-
MHCTa BCe OCOOEHHOCTH OIEPAIMOHHON CHCTEMBI, TI09TOMY, HAIIHCAB
nporpammy Ha Python B cucreme Windows, ee MOKHO 3a1ycTUTh, Ha-

npumep, B GNU/Linux u mojiy4uTh CXO0KUI pe3yabTar.

CkauaTh M yCTaHOBHUTH HHTepIpeTaTop Python! MoxkHO coBepiieH-
HO GecIiaTHO ¢ odunmaabHoro caita http://python.org. s paboTs
HaMm TIoHazobutcss wHTepnperatop Python Bepcum 3.6 wim Bbilre.
B mpotecce ycranoBKHU peKoMeHyercs ykasarh myTh C:/Python36-32.

[Tocie ycTaHOBKM TIPOrpaMMbI-UHTEPIIPETATOPA 3aITyCTUTE WHTEP-
akTuBHYIO Tpadmueckyio cpexy IDLE? u nokaurech mosiBjieHUs MIPH-
rJIaleHyst 1Jisl BBOJIa KOMaH/I:

Type "copyright", "credits"
information.
>>>

"license()"

! TIpomecc ycTaHOBKM 3aBUCUT OT ONIEPAIIMOHHON CUCTEMBL.

2 Boibop cpenst IDLE 06yciioBiien Tem, 4TO OHA BXOAUT B CTAHAAPTHYIO MOCTABKY

unteprperaropa Python u siBistetcst cBOOOIHO pacmpocTpaHsIeMoi.

for more



naBa 2
UHTENNEKTYANbHbIA KANbKYNATOP

B camom Hauase o6yuenust Python MoxkHO paccMaTpuBaTh KaK MH-
TePaKTUBHBI WHTEJJIEKTYaJbHbI KaJbKyJdTOp. B MHTEepakTUBHOM
pexxnme IDLE nalinem snauenns MatemMatnyecknux Beipaskennit. [locire
3aBepIIeHNsT Habopa BhIPAKEHNS HAKMUTE KIaBuUIy <Enter> Jist 3aBep-
HIeHWS BBOJIA U MTOCJEIYIOINIETO BhIMIOJTHEHU YKAa3aHHBIX BbIPAKEHUIA:

>>> 3.0 + 6

9.0

>>> 4 + 9
13

>> 1 - 5
-4

>>> _ + 6
2

HuzkHUM TIo[uepKUBAHKEM B IIPEIBIAYIIEM IprMepe 0603HaYaeTCsT
HOC]IGI[HI/Iﬁ HOJIy‘IeHHbeI pe3yJbTar.
Ecsin coBepmuTh OmmOKY TP BBOAE KOMAH/IbI, TO HHTEPIIPETATOP
Python coobmmut 06 sToMm:
>>> a
Traceback (most recent call last):
File "<pyshell#0>", line 1, in <module>

a
NameError: name 'a' 1is not defined

B maTtemaTniyecKux BhIpKEHUSIX B KauecTBe OTEPaHIOB MOTYT HC-
I0JIb30BAThCA Kak ueavte uucaa' (1,4, —5), Tak u sewecmeenivie’ (B mpo-
IPAaMMUPOBAHUU UX ellle HA3bIBAIOT YUCIAMU C NAABANOULCU TMOYKOU):
4.111, -9.3. Maremarudeckue orepaiuu, JAOCTYIIHble HaJ 4YuCJIaMUu
B Python?®, npezxcrasienst B Tab. 2.1.

' A Takske KOMILIEKCHBIe unciia u jorndeckue snadenus (True, False).

2 OObsICHEHNE MTPaBUJI XPAaHEHHUS BEIECTBEHHBIX YHCEJ B KOMIIbIOTEPE BBIXOAUT 3a
paMKy yueGHUKA, CPABHUTE B CJIEAYIOIIEM ITPUMEPE PE3YIbTaThl BBIYNCICHUN:

>>>2/3+ 1

1.6666666666666665

>>>5/3

1.6666666666666667

>>>

3 JTrobombiTHO, uTo B Python Beipakenue (b * (a // b) + a % b) skBuBasenTHoO a.



Tabruya 2.1

Maremarnueckue oneparopsi B Python

Omneparop Omnucanue
+ Ciroxenue
- Borunranne
* YMuoxenne
/ [lenenue (B pe3yJsibTaTe BEleCTBEHHOE YHCJIO)
// [lenenue ¢ okpyriieHeM BHU3
o BosBenenue B crenenn
% OcTartox oT meneHus
>>> 5/3
1.6666666666666667
>> 5 // 3
1
>>> 5 % 3
2

>>> 5 ** (7
67762635780344027125465800054371356964111328125

Ecan onun wn3 omepaHzoB SBAAETCI BENIECTBEHHBIM YHCJIOM,
TO B pe3yJibTaTe BBIUMCJIEHUI TTOJyYUTCS BEIeCTBEHHOE YUCJIO.

[Ipu BBIUMCIEHUN MaTeMaTHYeCcKUX BbIpaskeHuit Python mpumep-
JKMBaeTcd TPUOpUTETA oTlepalinii (cjeyeT MaTeMaTudeCcKUM CcorJialiie-
HUSIM ):

>>> -2 ** 4

-16

>>> —(2*%*4)

-16

>>> (=2) ** 4

16

B cyyae comHeHuii B opsjike NpUMeHEHUsI MaTeMaTU4ecKuX orle-
PaToOpOB U /ISt YIIPOIIEHUsI YTEHUsT BBIPAKEHMIT OYeT MOJIe3HBIM 0060-
3HAYUTH IIPUOPUTET B BH/E KPYIJIBIX CKOOOK.

Boipaxasicb B TepMuHaxX MPOrpaMMUPOBAHUS, TOJBKO YTO MBI 110-
3HAKOMMUJINCH C YUCTOBbIM MUNom danioix (11eJI0YNCTIEHHBIM TUITOM int
u BemecTBeHHbIM TUTIOM float), T.e. MHOKeCTBOM YMCIIOBBIX 3HAYEHMIT
M MHOKEeCTBOM MaTeMaTHU4eCKuX ollepaliiii, KOTOpble MOKHO BBIIIOJI-
HATb HAJl JAHHBIMU 3HAUCHUSIM.

SI3bik iporpammuposanust Python mpegocrasisier 601bI10i BEIOOP
BCTPOEHHbBIX TUIIOB JIAHHBIX, O KOTOPBIX Peub MOUIET JaJblile.



maBa 3
NEPEMEHHbIE

PaccmoTtpum BoipakeHue y = X + 3 * 6, rjie y u X ABJISIOTCS nepe-
MeHHbIMU, KOTOPBIE MOTYT COJIep;KaTh HeKOTopble 3HaueHns. Ha g3bike
Python Bbrauc/nTh 3HaYeHMe y MPU X PaBHOM 1 MOXKHO CJIEAYIONIAM

obpaszom:
>>> x = 1
>>> vy = x + 3 * 6
>>> v
19

B BbIpaskeHUM HeJb3d MCIIOJb30BaTh MTEPEMEHHYIO, €CJIM paHee el
He OBIJIO TIPUCBOEHO 3HAYEHUE C TTOMOIIBIO UHCPYKUUU NPUCBAUBAHUSL.
[l Python takue nepeMeHHbIE He OIIPEIEIEHb, U X UCIIOJIb30BaHIEe
IpUBEIET K OIMIOKe.

Conep:xumoe iepeMeHHO y MOKHO BbIBECTU Ha 3KPaH, €CJIU B UH-
TePAKTUBHOM PeKMMe BBECTH ee UMS.

Mmena rmepeMeHHBIM 3a/a€T TTPOTPAMMHUCT, HO €CTh HECKOJBKO OT-
paHWYeHU, CBSI3aHHBIX C UX HamMeHoBaHuWeM. VIMeHa IepeMeHHBIX
HeJIb3s HAaUMHATh ¢ 1Pl U B KAueCTBE NMEH TlepEMEHHBIX HEJTb3sI C-
I0JIb30BaTh KJIF0UEBBIE CJIOBA, KOTOPBIE 715t Python nmeroT onpeaenen-

HBII cMbICJI (3TU caoBa nojcBeunBatoTcsa B IDLE opaHKeBbIM 11BETOM,
Tabu. 3.1).

Tabaruua 3.1

Kmouessie cioBa Python
and as assert break class continue
def del elif else except exec
finally for from global if import
in is lambda nonlocal |not or
pass raise return try while with
yvield True False None — —

11



Jlamee mbr acto OyzeM obpamaThest K (hopMyJie mepeBojia 13 mKa-
b1 B rpagxycax 1o Ileascuio (7,) B mxkamy B rpagycax no @apenreiity
(Tp):

TF = 9/5 * TC + 32

Onpenenum snavenue 1, npu T, pasuom 26. CosgaguM nepeMeH-
HYIO C UMeHeM cel, comepikaniyo 3HaYeHIe 1eJI0YNCIeHHOro Tria 26:

>>> cel = 26

>>> cel

26

>>> 9/5 * cel + 32

78.80000000000001

B MOMEHT BBINIOIHEHUS MHCTPYKIUMHU ITpucBanBanus cel = 26 B ma-
MSITH KOMIIbIOTEepa cosiaercst o6sexm (puc. 3.1), paciosioKeHHBIH 110
HEKOTOPOMY adpecy (ycI0BHO 0003HAYMM €ro Kak id1), umeronuii 3Ha-
yeHne 26 1enounciaeHHoro Tuma int. 3ateMm coszmaercsl mepeMeHHast
¢ umeHeM cel, koropoit npucsausaemcs adpec oobexra idl.

Takum o6pasom, nepemernbie B Python comepskar agpeca 00beKTOB.
I1Hade MOKHO CKa3aTh, YTO NEpeMeHHble CCoLIaomcs na obsexmot. T
IIePEMEHHO OIpeIesIsIeTCsl TUIIOM 0ObeKTa, Ha KOTOPBIN OHa CChLIAeT-
cs1. B manbHeiimem st yripolneHust OyzeM TOBOPUTD, YTO TlepeMeHHast
XPaHUT 3HAYEHHUE.

cel idl:int

id1 > 26

Puc. 3.1. Moaenb namsaru auas Boipaskenus cel = 26!

Boeruncaenue cuaenyroniero BbIpaskeHus MpuBeeT K IPUCBANBAHUIO
nepeMeHHOII cel 3HaueHus 72, T.e. cHavaJIa BBIYUC/ISIETCS [IpaBasi 4acTh,
3aTeM Pe3yJIbTaT IPUCBAUBACTCS JI€BOU YACTU:

>>> cel = 26 + 46

>>> cel

72

Pacemorpum GoJiee CIOKHBII IIpUMep:

>>> diff = 20

>>> double = 2 * diff

>>> double

40

Bo BTOpOoM BbIpaskeHuu B epByI0 0Yepeb TPOU30UACT BBIYUCICHUE
1paBoii yacTw, rje Ha Mecto nepemernoii diff mogcraBurcs snauenue 20,
1 pe3yJIbTaT BhIYMCIEHMs TprucBouTcs nepemernoit double. TTo okonya-
HUU BBIYNCJIEHU ITaMSTh 6yl[€T HNMETDb BU/, HpeHCTaBJIGHHbel Ha puC. 3.2.

! Pucynku k yaueOHOMY mocobuio ganbl 1o usganuio: @edopos /1. 0. OcHOBDI 1poOT-
pammupoBaHus Ha puMepe si3bika Python : yue6. mocobue. CI16., 2016
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diff id1 : int

(L —(=)

double id2 : int

(L2 ——(=)

Puc. 3.2. Cxema namsaru Python npu pa6ore ¢ nepementbiMu

Jlanee npucBoum nepemennoii diff 3Hauenne 5 1 BrIBeieM Ha 9KpaH
conep:;xxumoe nepemeHHbix double u diff:

>>> diff = 5

>>> double

40

>>> diff

5

B momenT npucBanBanus nepementoii diff sHauenuns 5 B mamsTu
(puc. 3.3) cozmacTest 0OBEKT 110 agpecy id3, comepsKaIlmil [[eJI0UICIeH-
Hoe 3HaueHue 5. Ilocsie 9TOro M3MEHUTCs COAEPKUMOE TIEPEMEHHOI
diff, BMecTo agpeca id1 Tyna sammmiercs agpec id3. Taxxe Python ysuzaur,
4TO Ha 00BEKT 10 azpecy id1 GoJbIlle HUKTO He CChLIAETCS U MIO9TOMY
YIAJIUT €ro U3 MaMaTH (IIPOU3BELET aBTOMATHUECKYIO COOPKY MYCOpa).

diff ( , id1:int

double

Puc. 3.3. Cxema namsaru Python npu pa6ore ¢ nepementbiMu

BHumaTeIbHBII ynTaTe b 3aMeTiI, uto Python He usmensier cyuie-
CTBYIOIIHE YNCTIOBBIE OOBEKTHI, a CO3/[AeT HOBBIE, T.€. 0OBEKTHI YNCIIO-
BOTO THUIIA JAaHHBIX B Python siBiistioTcst Heusmensiemvimu.

Y HauMHAIIMX MPOTPAMMUCTOB YaCTO BO3HUKAET HEJIOYMEHUE ITPU
BUJIE CJICIYIONNX BbIPAKCHU:

>>> num = 20

>>> num = num * 3
>>> num

60

Ecmm BCIIOMHUTD, 4YTO CHa4daJia BbIYUCJIAECTCA IIPaBasd 4aCTb BbIpasKe-
HUA, TO BCE CTAaHET Ha CBOU MECTaA.
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maBa 4
OYHKUUN

ODyHKIIMEN B MPOTPAMMUPOBAHNUY HA3BIBAETCS MOCIEI0BATETHHOCTD
WHCTPYKIIUH, KOTOPasi BBIOJIHSIET BbruucaeHus. C yeM MOKHO CPaBHUTD
dbynkiuo? HampaimBaeTcs aHATIOTHS C «<U€PHBIM SIITUKOM», KOT/Ia Mbl
3HaeM, YTO MOCTYIIaeT Ha BXOJ U YTO IPU 3TOM TI0JIy4aeTcsl Ha BBIXOJIE,
a BHYTPEHHOCTU «9ePHOTO SNUKAa» OT HAC CKPBITHL. B KauecTBe iprMepa
MO;KHO TpuBecTH Gankomar. Ha Bxo/ 6aHKoMara mocTymnaeT miacTHKO-
Basl KapToyka (IMMH-KOJ, JIeHeXKHasi CyMMa), Ha BBIXO/Ie Mbl OKU/IaeM
HOJIyYUTh 3arpaiinBaemMyio cymmy. Hac He oueHb CUJIbHO UHTEpecyeT
IpUHIUI paboThl GaHKOMAaTa 0 TeX 1oP, MoKa OH paboraer 6e3 cboeB.

PaccmoTpuM BeTpoeHHY0 (DYHKITHIO ¢ iMeHeM abs, IpHHUMATOIITY IO
Ha BXOJ[ O/IUH apTyMEHT — O0BEKT YMCJIOBOTO THIIA, M BO3BPAIIAIOILY IO
abCoJIIOTHOE 3HaYeHue JJIst 3TOro oobekTa (puc. 4.1).

Nvs doyHKLMm \ / AprymeHT pyHKLUM
BosBpaluaemoe
APTYMEHT cpyHKn 3Ha4eHune: abconTHoe
a bs ('9) 3HaYeHwue yncna -9

PyHKUMS BO3BpaLLaeT abconoTHoe 1

-9 é 3HaueHMe uncna. 9 9

AprymeHT MoxeT 6bITb int unw float.

Puc. 4.1. DyHKIUS KaK <YE€PHBII MUK

[Tpumep BoI30Ba (hyHKIUU abs ¢ apeymernmom —9 nmeer BUI:
>>> abs (-9)

9

>>> d = 1

>>> n = 3

>>> abs(d - n)
2

14



>>> abs(-9) + abs(5.6)

14.6

Pesyabrar Bbi3oBa (DyHKIIUM MOKHO ITPUCBOUTDH IEPEMEHHOM, HC-
M0JTh30BaTh €T0 B Ka4ecTBE OMEPAH/I0B MAaTeMAaTUYECKUX BBIPAKEHUH,
4TO 103BOJIsIET (POPMUPOBATH HOJIEE CTIOKHDBIE BHIPAKEHNSI.

Paccmotpum mpuMepbl HECKOTBKUX BCTPOEHHBIX MAaTEeMaTUYECKUX
bynkIMii.

Oyukiys pow(X, y) BO3BpalllaeT 3HaUeHUe X B CTEIEHN Y. JKBUBA-
JIEHTHO 3arucu X**y, ¢ KOTOpOi MbI YK€ BCTPEYaUCh.

>>> pow (4, 5)

1024

ODyHKIUS pOW MOKET TPUHUMATh TPETHI apryMEHT, TOT/Ia BBI3OB
(ynkiuu ¢ aprymentamu pow(X, y, Z) 3KBUBAJEHTEH BBIUUCJIECHUIO
BbIpakenus (X **y) % z:

>>> pow(4d, 5, 3)

1

Oyukius round(number) Bo3Bparaer 4Kc/I0 ¢ MIaBAOIIEH TOY-
Koif, okpyrieHHoe 110 0 1udp moce 3amsaroit (o ymomdanuio). OyHk-
s MOKeT OBITh BbI3BaHa ¢ AByMs1 aprymeHtamu: round(number
[, ndigits]), rae ndigits — umciio 3HAKOB TIOCIE 3ATISATOI:

>>> round(4.56666)

5

>>> round(4.56666, 3)

4.567

[ToMuMO cocTaBJieHUA CJOXHBIX MaTeMaTUYeCKUX BbIPaKeHUN
Python mo3BoJisteT niepeiaBath pe3ysIbTaT BbI30Ba (DYHKIMU B KA4eCT-
B€ apryMeHTOB APYruX (QYHKIMIT 6e3 MCIIOIb30BaHUST JOTMOJTHUTEb-
HBIX [TePEMEHHBIX.

Ha puc. 4.2 npencraBieH npumep BbI3oBa PYHKIIUU U TIOPSIIOK UX
BBIUNCJIEHNs. B aTOM mprMepe Ha MecTe YHCI0BBIX 00BEKTOB —2, 4.3
MOTYT HaXOIUThCsT OoJiee CIIOKHbBIE BbIPAKEHMUs], TI09TOMY OHHU TaK/Ke
HY’K/IAI0TCSI B BBIYNCJIEHUM.

pow (abs (-2), round(4.3))
e B
2 l 4
5

Puc. 4.2. Ilopsinok BbIYMCJIEHUS COCTAaBHOTO BbIpasKeHUs

Ha mpakTuke 4acTo IIpy HallMCAaHUK IIPOrpaMM Tpebyercs mpeodpa-
30BbIBaTh TUIIBI OOBEKTOB.

Oyuknus int mprHIMaeT 1000 3HAYeHne 1 TPeobpasyeT ero B Iie-
JIO€ YKCJIO, €CJIU 3TO BO3MOKHO (Bo3BpaiiaeT 0, ecjii apryMeHThI He I1e-
peiaHbl):

15



>>> 1int ()

0

OyuKIws int MOKeT TIpeoOpPa3oBaTh YKMCJIO C TUIABAIONIEH TOYKOI
B 11€JI0€, HO 9TO He OKPYTJIEHHE, a OTCedeHne APOOHON YacTu:

>>> int (5.6)

5

Oyuxius float BosBpaiiaer yncio ¢ maaBaoIneil TOYKO, oCTpo-
eHHoe u3 yncia uiu ctpoku! (Bossparniaer 0.0, ecour apryMeHTHI He Tie-
pe/iaHbl):

>>> float (bH)

5.0

>>> float ()

0.0

Onucanvie GyHKIUN COIEPKUTCS B IOKYMEHTAIIUN, KOTOPas MOXKET
ObITH BbI3BaHa ¢ Mmomolpio GyHkimy help (Ha Bxom momaeTcss mMst
dbynKIIAN):

>>> help (abs)

Help on built-in function abs in module builtins:

abs(x, /)
Return the absolute value of the argument.
Bepnemcs k dopmyie nepeBojaa rpaaycoB 1o nikaie Dapenreiita
(T;) B rpamyce o mkane eabcus (T,):
TC = 5/9 * (TF - 32)

[TponsBememM HECKOIBKO BBIYUCIEHNH, T/e TlepeMenHas deg_f Oymer
cozepKath 3HaYeHue B rpagycax no MapeHreiiry:

>>> deg_£f = 80

>>> deg_f

80

>>> 5/9 * (deg_f - 32)

26.666

>>> deg_f = 70

>>> 5/9 * (deg_f - 32)

3aMeTuM, 4TO KasK/Iblil Pa3 JJisl epeBo/ia MPUXOANTCS HabupaTh Of1-
HO U TO K€ BbIpaskKeHue. Y IPOCTUM BBIYNCJIEHHUS, CO3/IaB COOCTBEHHYIO
DYHKIIMIO, TIEPEBOAAIIYIO rpaaychl 1o 1mkase MapenreiiTa B rpagychl
o nkaJsie [lenbcus.

B 1iepBy1o ouepens HeoOX0ANMO MpUayMaTh UMst hyHKInu (puc. 4.3),
K IpuMepy, HazoBeM (yHKIHIO convert_co_cels. TTocrapaiitech, uto-
6b1 uMst 661710 ocMbicieHHBIM (lenal123 — 110X0i1 IprMep) U OTpakaio
CMBbICJT (DYHKIIMHU, BCIOMHUTE O MTPAaBUJIaX HAMMEHOBAHUS TTePEMEHHDBIX.
IToMrMO 9TOTO, HEKEIATEbHO, YUTOOBI UM Balllell (PYHKI[UU COBIIAJa-

' O cTpokax peub MoimeT HIKE
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Umsa dyHKunn AprymMeHT cpyHKUMM

(npuaymbiBaeT (rpapychl no dapeHreiity)
NpOrpamMmmumcT)

ApPryMeHT chyHKLUMUM l Bosspalaemoe
(rpagycbl no 3HaueHue B
dapeHreiiTy) rpagycax no

convert_co_cels (80)  tenscmo

DyHKLMA BO3BpaLLaeT l
3Ha4YeHue rpaaycoB no

80 —>| mommone” yavee > 26.666

rpagycoB no dapeHrenty
(moxeT 6bITb int nnu float)

Puc. 4.3. Co3nanune co6CcTBeHHOUH PyHKIIMH

JI0O ¢ UMeHaMH BCTPOeHHbIX (dyHKInii Python (Bctpoenuble GyHKINN
B IDLE noacseynBatorcs prosieToBbIM 1IBETOM ).

[IpencraBum, uto dyHKIMsA ¢ nMeHeM convert co_cels cosmana,
TOT[Ia ee BBI3OB [is1 3HadeHust (aprymenta) 80 Oymer WMETh BUIL:
convert_co_cels(80).

[Tepeiinem HemocpencTBeHHO K co3naHuio (yHkiuu (puc. 4.4).
Kiouesoe cioBo def oznauaer, uro nasee cienyer onpesenere GhyHK-
run. [Tocie def ykaspiBaercst umst pyHkimu convert _co_cels, 3atem
B CKOOKAX yKa3bIBaeTCst napamemp (WIu TTapaMeTpbl ), KOTOPOMY OyieT
MIPUCBAMBAThCsl 3HaUeHUe NpU BbizoBe (pyHKIUU. [lapameTpnr QyHK-
U — OOBIYHBIE TIepEMEHHbIE, KOTOPBIMU (DYHKITUST TIOJb3YETCS JIJIsI
BHYTPEHHUX BbluncieHuii. [lepemernbie, 00bsIBIeHHBIE BHYTPU (DYHK-
II1¥, HA3bIBAIOTCS JOKAIbHbIMU Y He BUAHBI BHe hyHkimu. [Tocie cum-
BOJIA «» HAUMHAETCS meao (pynkyuu — OJOK KOMaHI, OTHOCSIIUNCS
K pyukiun. Teao GyHKIIME MOKET coiepsKaTh JI000e KOJTUIeCTBO NH-
crpykiuii. B mHTepakTHBHOM pexkume Python camocrositesbHo pac-
CTaBUT OTCTYTIBI! OT Kpasi pelakKTOPa, TeEM CaMbIM 0O03HAYMB, T/l Haul-

OcmMbicneHHoe MapameTpel
NUMst PyHKLMU (4epes 3ansTyto,

(BbIOUpaeT ecnu nx
nporpaMMucT) HeCKonbKo)

def convert_co_cels (fahren):

return (fahren — 32) * 5/9

BosBpallaemoe 3HauyeHue

Puc. 4.4. Cxema co3nanus pyukuuu B Python

' Orerynbl uTpaoT BaKHYIO poJib B Python, otrensis 6i0k koman tesa hyHKImu,
IUKJIA 1 TIP.
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HaeTCd TeJio (bYHKHI/II/I Bpr&)KGHI/Ie, crodmiee 1ocJjie MHCTPYKIOUUN
return, Gy/1eT BO3BpAIAThCsI B KAUeCTBE Pe3yJbTaTa BbI30Ba (hyHKITH.

B nHTepakTUBHOM pekuMe co3fianue (PyHKIUN UMeeT CJIeyIONnii
By (JUIs1 3aBepiieHnst BBoga GYHKIMN HEOOXOANMO JIBa pa3a HaKaTh
KJaaBuiy <Enter>, NOXIABIIACL TPUTTANIEHUS IJs BBOJA KOMaH]I
>>>):

>>> def convert_co_cels(fahren):

return (fahren-32) * 5/9

>>> convert_co_cels (451)
232.77777777777777

>>> convert_co_cels(300)

148.88888888888889

HOCJIG CO3/1aHUA (byHKHI/II/I €€ MOJKHO BbI3BaTb, IIOZCTaBlB B CKO6-

KaX apryYMEHTHI, T.€. 3alaB KOHKPDETHbIC 3HAY€HN .



naBa 5
MPOrPAMMbI B OTAENIbHOM ®AWIE

BHuMarte bHBIN YATATEb 3aMETUJI, YTO B MHTEPAKTUBHOM PEKMMe
HeJIb3s1 BEPHYTHCS W BHECTH M3MEHEHUsS B BbIpa’KeHHE, KOTOPOe yiKe
OBLIIO BBIIIOJIHEHO, TI09TOMY TPUXOAUTCS HAOUPATh €ro IIOBTOPHO.

MHorocTpouHble BBIpAKEHHUsI, TA€ JIETKO JOMYCTUTh ONMIMOKY IIpH
Habope, yZI0OHO [TOMEIATh B OT/eJIbHbIE TEKCTOBbIE (DAILIbI C paciInpe-
HUEM .py.

B mento IDLE Boi6epure File — New File. ITosiBUTCS OKHO TEKCTO-
BOTO PENAaKTOPa, B KOTOPOM MOKHO HabMpaTh KOMaH/Ibl Ha SI3bIKE IIPO-
rpammupoBanust Python. Habepem B pefpakTope cieayonumii Ko

# »TO KOMMEHTAapPUM, UM OHM MIHOPMPYITCs Python
# firstprog.py

a=b

print (a)

print (a+b)

B meHI0 peakTopa BeibepeM Save As u coxpaHuM (aiii B IUPEKTO-
puio C:/Python36-32/, ykazas mpousBosibHOe nMsi, Hanpumep first-
prog.py. B pannux Bepcusix IDLE npuxoaunmnoch Bpy4Hyio POINUCHI-
BaTh paciupenue daiiia.

Jlis1 BBINIOJIHEHMST TIporpaMMbl B MeHIo pegakropa IDLE Boibepem
Run — Run Module (wiv HaskmeM KiaaBuiny <F5>). PesyabraT paboThl
IIPOrpaMMbl OTOOPA3UTCST B MHTEPAKTUBHOM PEKIME:

========RESTART: C:/Python36-32/firstprog.py ========

OyuKkiws print B IpuMepe 0ToOpakaeT CoAeP;KUMOe TIepeMEHHbIX,
nepelanibIX el B KauecTBe apTyMeHTOB. BermoMHMM, 4TO MHTEPAKTUB-
HBII PEKUM TI03BOJISLI HaM 00XOUThCS 6€3 BbI30Ba 9TOI (hyHKIIHN.

Pasbepemcst Terepb, Kak cO3/[aBaTh M BHI3BIBATH (DYHKIIMH, HAXO/SI-
mrecst B otaeabHoM (aiise. Cozgaanm daiin myfunc.py, comepsrarmii
caenytommii Koz (Teso pyuknun 8 Python mpunsaro orgensars mu6o de-
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TBIPHMST TTpoOesIaMu, JINOO OXHON TaOyssiiuell — MPUAEPKUBANTECH
B paMKax aiijia OIHOTO U3 ITUX MTPABUJI):

# myfunc.py
def f(x):
X = 2 * x
return x

BelnosinuM mporpaMMy ¢ TIOMOIIBIO Ha)KaTUs Ha KJaaBuily <FH>.
YBusuM, 4To B MHTEPAKTUBHOM peXUME IPOrpamMMa BbITTOJTHUIACD,
HO HUYero He BbIBeJa Ha dKPaH:

>>>

Bce npaBusibHO, Benb Mbl He BbI3Baau (yHkiuo! [Tocie 3amycka
IIPOTPaMMBbI B MHTEPAKTUBHOM PesKnMe BbizoBeM GyHKImIO f ¢ pasimy-
HBIMU apTyMeHTaMu:

>>> f£(4)
8
>>> f£(56)
112
Pab6oraer! Teneps BbizoBeM (yHknuio f B aiie, Ho He 3a0yeM PO
print. /lasiee npecraBieHa 0OHOBJIEHHAST BEPCHSI TPOTPAMMOBL
# myfunc2.py
def f(x):
x = 2 * x
return x

print (£(4))

print (£ (56))

BI)IHOJIHI/IM HporpaMMy nu yBI/IIII/IM, 4YTO B I/IHTepaKTI/IBHOM pe}KI/IMe
0TOOPA3WJICS PE3YJIIbTAT:

8
112



naBa 6
OBJIACTb BUAWMOCTU NEPEMEHHDIX

Panee Mbl oT™MeTHJIN, UTO TIepeMeHHas SABJISACTCS JI0KAIbHOU (BUHA
TOJIBKO BHYTPH (PYHKIIMN), €CJIM 3HaYeHue eil IpucBanBaeTcsl BHyTpU
(byHKIMH, B UHOM CJTydae — nepeMeHHast 2100aivHas, T.e. Bupna (K e
MOKHO 00pPaTUTBCST) BO BCEl IPOTPaMMe, B TOM YHCJIie U BHYTPH (DYHK-
17078

B oTnesnbublii dailn ¢ uMeneM var_prog.py IOMeCTUM CJIeyIoNuii
KOZ:

# var_prog.py

a = 3 # rnobanbpHas IepeMeHHas
print (‘rmobanbHasl IepeMeHHass a = ', a)
y = 8 # rnobanbHas IepeMeHHas
print (‘rnobanbHas IepeMeHHass y = ', V)
def func():
print ('func: rmnobanbHas IepeMeHHas a = ', a)
vy = 5 # mnokanbHas mepeMeHHas
print ('func: noxanbHas IIepeMeHHas v = ', V)
func () # Bo3BBaem o¢oyHKIMDO func
print ('??2?2 yv = ', vy) # oTobpaszmurcs rinobanbHasl IIepeMeHHas

OO6patuM BHUMaHUE, 9TO Y (DYHKIMK print MOKeT OBITh HECKOJIBKO
apryMeHTOB, 3a/IaHHBIX Yepe3 3aIsATy0. B ogrmHouYHbIe arocTpodbl 110-
MenraeTcst ctpokal. [Tocste BbITIOTHEHUS TPOTPAMMBI ITOJTYYUM CJIETYIO-
AN pe3yJIbTarT:

rinobanbHas IIepeMeHHass a = 3

rinobanbHas IepeMeHHas y = 8

func: rnobanbHas IepeMeHHasT a = 3

func: noxanbpHas IepeMeHHass vy = 5

??2? y = 8

BryTpr GyHKIMKI MBI CMOTJIH 0OPATUTHCS K TII00AIBHON TIepeMeH-
HOI a 1 BBIBECTHU ee 3HauYeHUe Ha 9KpaH. 3aTeM BHYTPU (DYHKIIMU CO-
3/1aeTCs JIOKATbHAS TIepeMEeHHas y, IPUYeM ee MM COBIIQ/IaeT C UMeHeM

! MoskHO OBLI0 OBI HCIIOJIH30BATh ABONHBIE KaBblukK. O CTPOKAX Peub IMOMAET HIKE.
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TJI00AJIBHON TIEpEMEHHON — B 3TOM CJIydae IPU 0OpaIeHny K y BbIBO-
JUTCS COAEPKUMOE JIOKAJIBHON TIepeMEeHHOM, a TobaibHas IepeMeH-
Hasl OCTAeTCsI HEM3MEeHHOI.

Kak 6bITh, €c/ii MBI XOTUM U3MEHUTD COJEPKUMOE TJI00aTbHOI TIe-
peMeHHOU BHYTpH GpyHKIINMU? B cenyioliem nmpuMepe 1eMOHCTPUPYET-
s TI0ZI0OHOE U3MEHEHHe C UCIT0JIb30BaHreM KIo4eBoro caosa global:

# var_prog2.py

x = 50 # rmobarnbHas IIepeMeHHas

def func():
global x # ykasmBaeM, dYTO X robainbHasl IIepeMeHHas
print ('x paBHO', X)
x = 2 # m3MeHseM TIo0anbHYD IIepeMeHHY

print ('3amMenseM riobanbHOEe 3HAadYeHMe X Ha', X)

func ()

print ('3HadyeHMe X CcoCTaBiseT', X)

PesynbraT paboThl IIPOrpaMMBbI var_prog2.py:

x paBHO 50
3aMeHsieM IJIo0anbHOe 3HAadYeHMe X Ha 2
3HaYeHMe X cocTaBisgeTr 2



masa 7 _
NMPUMEHEHUE ®YHKLIUN

Ha npakrtuke yacto yHKIIMU UCHOJIb3YIOTCS /I COKPAllleHUs UC-
XOJHOTO KOJIa ITPOTPaMMBbl, HAIIPUMep, €CJIi 00bSIBUTD (DYHKIIIIO BH/A:

def func(x):
c =7
return x + 8 + cC
TO KO/ Ha pHC. 71 MOJKET 6bITb 3aM€HEH TPEMA BbI3OBAMU q)yHK]_[I/II/I
CpaSHHqHBmHlaprMEHTaMH.

print (func (4))

b=a+8+C
' print(b)

i print (func (9))
[[ a=3

c=7

b=a+8+C print (func (3))

1
L
T
!
'
1
1
'
Il
T
L
T
!
1
'
1
1
L
T
!
T
1
!
'
'
1
1

Puc. 7.1. llpumep MHOTOKPATHOTO BbI3OBa (PYHKITUH

beiBatoT ciyuyan, Korpa (pyHKIMST HUYETO He TPUHUMAET Ha BXOJ
Y HUYETO He Bo3BpamiaeT! (IBHO He UCIIOJTb3YeTCsI MHCTPYKIIHS return).

[Tpumep momo6HOM GYHKITHN:

def print_hello():

print?‘HpMBeT')
print ('Hello"')
print ('Hi")

Buzaym, uro BayTpu dyukiuu print_hello mpoucxoaut Bbi30B print,
moaToMy B MOMeHT Bbi3oBa print_hello eme pas Boi3siBath print He Tpe-
6yercst. [Ipumep Ha puc. 7.2 1eMOHCTPUPYET, YTO MHOKECTBO TIOBTOPSI-
IOIUXCST BBI30BOB Print MOKHO 3aMEHHUTh HECKOJbKMMM BbI30BAMU
¢dyukimu print_hello.

! Ha camoM zieJ1e, eciin He yKa3aTh MHCTPYKIIMIO return, To Python Bce pasHo BepHer
00bekT None.
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| print (Mpueer’) |
print ('Hello')
print ('Hi')

print_hello ()

i
J
rint (Mouset")
grint :'Hgllo') ) ! print_hello ()
i
i

print ('Hi')
print ('MpuseT’)

print ('Hello')
print ('Hi')

print_hello ()

Puc. 7.2. Ilpumep ncnoab30BaHus BbI30Ba PyHKIIMIA

Nmena ¢ynkiuii B Python gaBisiorcss 0ObIYHBIMEU TIEPEMEHHBIMHU,
cofilepsKamuMu ajzipec oObekTa! Thma QYHKIMSA?, MOITOMY 3TOT apec
MOKHO TIPUCBOUTH JPYTOi IlepeMeHHOU U BbI3BaTh (DYHKIIUIO YyiKe
C IPYTUM UMEHEM:

# call_func.py

def summa(x, v):

return x + vy

summa

£(10, 3) # BoH3HBaeM OYHKIMD C IOPYITUM UMEHEM

il
\4

[TapameTpsl hyHKIIMK MOTYT IPUHUMATD 3HAUEHUS 110 YMOJYAHUIO:

# func_var.py

def summa(x, v = 2):
return x + vy
a = summa (3) # BMecTO Yy IOICTAaBIAeTCS 3HAYeHMrEe

# o yMOJIYaHMIO
summa (10, 40) # Temepbr 3HaYeHMEe BTOPOTO IIapaMeTpa
# pasuo 40

b

B cBsi3u ¢ Tem, uTO nMst GYHKIIUN SIBJISIETCST OOBIYHON TIepeMEHHO,
MOKHO TIepe/IaTh ee B KauecTBe apryMeHTa IPU BbI30Be (DYHKITUU:

# call_summa.py
def summa (x, v):
return x + vy
def func(f, a, Db):
return f(a, b)
v = func(summa, 10, 3) # mepemaeM summa B KadecTBe
# aprymenTa
9TOT IpuMep IIOKa3bIBa€T, KaK M3 (l)yHK]_[I/II/I fllIlC MOJKHO BbI3BATb
(dbyHKIIMI0O summa.
HOMI/IMO I9TOIr'o, B MOMEHT BbI30OBa (I)yHKL[I/II/I MOJKHO IIpHCBaMBAaTb
3HAYEHMSI KOHKPETHBIM IlapaMmeTpaM (UCIOJb30BaTh KJIHOUesvle ap-

2YMenmol):

' B Python Bce siBsisieTcst 0ObeKTaM.
2 la-z1a, 9TO eliie OAWH THII AaHHBIX B Python.
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# key_arg.py
def func(a, b=5, <¢=10):
print('a paBmo', a, ', b paBmo', b, ', a ¢ paBHO', C)

func (3, 7) # a=3, b=7, c=10

func (25, c=24) # a=25, b=5, c=24

func (c=50, a=100) # a=100, b=5, c¢=50

OmmbKoit OyeT SIBASTHCS BbI30B (DYHKIINH, TP KOTOPOM HE 3ajIaH
APTYMEHT a4, TaK KaK [Jid HETO HE YKa3aHO 3Ha4Y€HUE 110 YMOTIaHUIO.



maBa 8
CTPOKW W ONEPALIUA HALQl CTPOKAMMU

Jlist paboter ¢ Tekctom B Python mpemycmorpen creruaibHbBIN
CTPOKOBBIN THUII AaHHBIX Str. CTpOKOBBIE OOBEKTHI CO3MAIOTCS, €CIIH
TEKCT TIOMECTUTDh B OJIMHOYHBIE alTOCTPOMBI NN IBONHBIE KaBBIYKU:

>>> 'hello'

'hello!

>>> "Hello"

'Hello!

Bes kaBeruex Python paciieHuT TeKCT Kak MMSsT IIepeMEeHHOI 1 TIOTTbI-
TAeTCS BbIBECTU HA IKPAH €€ COIAEPKUMOE, eCJIU TaKasd IepeMeHHas Cy-
HIeCTBYET:

>>> hello

Traceback (most recent call last):

File "<pyshell#2>", line 1, in <module>
hello

NameError: name 'hello' is not defined

MoskHO cO3/1aTh IYCTYIO CTPOKY:

>>> !

Jlist pabothi co crpokamu B Python mpegycmoTpero 60J1bIoe 4ncyio
BCTPOEHHBIX (byHKIMIL. Paccmorpum, Harpumep, GyHKnuo len, KoTo-
pas onpeiesisdeT AJUHY CTPOKHU, IEPe/JaHHON eli B KaueCTBe apryMeHTa:

>>> help(len)
Help on built-in function len in module builtins:

len(obj, /)
Return the number of items in a container.

[Tpumep BoI30Ba (hyHKIMHU len 17151 cTpokoBOTrO aprymenTa:

>>> len ('llpuBet! ')
7



masa 9
ONePAUUN HALD] CTPOKAMU

C nomortibio ornepaituu konkameravuuu (OrepaTop «+» JJs CTPOK)
Python mosBoJisieT 00beAMHNUTH HECKOJIBKO CTPOK B OAHY (TaKsKe JOILy-
CKaeTCsT PACIIONIOKUATh CTPOKH TIOCIE0BATENbHO 6e3 KaKuX-arubo orre-
paTopoB):

>>> 'IlpmBeT, ' + 'zBeMidHe!'
'TlpuBeT, 3eMiIdHe!'
>>> 'llpuBeT, ' 'BemiugHe!'

'MTpuseT, 3emiugHe!'’

3[[6(31) HaYMHAKTCA YAUBUTEJIbHBIE BGU_[I/I! HOMHI/ITG, MbI TOBOPWJIH,
YTO OIEpaIMy 3aBUCAT OT THIA AaHHBIX? Haa oObekTamu ornpe/eseH-
HOT'O TUITIAa MOJKHO ITPOU3BOAUNTD TOJIBKO OIIpEAEJIEHHDBIE OII€EpallN: YUC-
Jla — CKJ/IaAblBaTb, YMHOAaTb U T.A., T.€. IDOU3BOAUTDb HaJl HUMU apI/I(l)-
METHhu4YeCKue OHGpaHHIL'TaK BOT,HHHﬁCTpOKOBbD(O6B€KTOB orepanuAa
CHOX«HHHIO6B€ﬂHHH€TCTpOKH,aZUHIqHCHOBHX'—'CKﬂaﬂHBaeT‘qTO
HpOHSOﬁﬂeL €CJIM IIPUMMEHMHTDL OIleEpaTop CJOXKEeHHA OJAHOBPEMEHHO
K YUCJy U CTPOKe?

>>> 'Mapc' + 5

Traceback (most recent call last):

File "<pyshell#8>", line 1, in <module>
'Mapc' + 5
TypeError: must be str, not int

Python He paszobpaJicst, 4TO MBI OT HETO XOTUM: CJIOKUTH YKCJIA WIN
00beIMHUTH cTPOKK. K mpuMepy, 4T0ObI 0ObEAMHUTD CTPOKU, MOKHO
¢ OMOIIbI0 (PYHKIMK Str IpeoOpa3oBaTh YUCIO 5 B CTPOKY '5' U BbI-
HOJIHUTH OObeIMHEHNE:

>>> 'Mapc' + str(5)

'Mapch'

Mo:kHO TIpon3BecTH 0OpaTHOE MpeoOpa3oBaHye TUIIOB (U3 CTPOKU
B UHCJIO):

>>> int("-5")

-5
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[Torpocum Python moBTopuTs (pasMHOKUTH) cTpoKy 10 pas:

>>> "CIIAM" * 10
' CITIAMCITAMCITAMCITIAMCITIAMCIIAMCIIAMCIIAMCIIAMCIIAM '

()TMGTHNL 4TO OIlepaTop YMHOXEHUA 1A CTPOKOBbLIX 00BEKTOB

IprOOPET HOBBIN CMBICIT.

CTpoku, 10 aHAJIOTUY C YUCTAMH, MOSKHO TTPUCBANBATh! TepeMeHHbIM:

>>> s = "4 mz3ydan IporpaMMMpoBaHuMe"
>>> S

'Ad m3ydan IIporpaMMupoBaHue'

>>> s*4

'd m3ydYan I[Ipor'paMMMPOBAHMESN mM3ydYaln IIpor'paMMUpOoBaHmMeld
3ydan IIporpaMMMpoBaHMeld mui3ydan IIporpaMMUpoOBaHMe'

>>> g + " Ha s3mHKe Python"

'd uMaydan IporpaMMUMpOBaHMEe Ha sA3HKe Python'

ITomecTnTh pa3Hbl€ BU/IbI KaBbIY€K B CTPOKY MOKHO HECKOJIbKNMU

crocobamu:

>>> "Hello's"
"Hello's"
>>> 'Hello\'s'
"Hello's™"

HepBbeI c11ocob — 3aKJIIOUYUTH CTPOKY B KaBbIYKHM PA3HbIX THUIIOB,

4T06bI yKazath Python, riae 3akanumnBaercs ctpoka. Bropoit — mcmosib-
30BaTh CIIeIHaIbHbIe CUMBOJIBI (Ynpasisiowue escape-nociedo8amens-
HOCMU), KOTOPbIE 3aIMCHIBAIOTCS KaK JBa CUMBOJIA, HO Python Buant
WX KaK OJIH:

>>> len("\'")

1

[Tone3aHo MOMHUTD YaCTO BCTPEYAIOIIUecs: YIIPaBJISIONie mocIe/10-
BaTE€JIbHOCTUN:

\n - IIepexon Ha HOBYI CTPOKY

\t - 3HaK Tabynaumn

\\ - HaKJIOHHAs 4YepTa BJIEBO

\' - CHUMBOJI OOVMHOYHOM KaBHYKU

\" - CHUMBOJI OBOMHOM KAaBHYKU

[Tpu mombITKe pasdUTh IIUHHYIO CTPOKY C MTOMOIIbI0 <Enter> Bo3-

HUKAeT OIMOKa;

>>> '5T0 OJIMHHAasA

SyntaxError: EOL while scanning string literal
>>> CTpOKa

Traceback (most recent call last):

File "<pyshell#20>", line 1, in <module>
CTPOKAa

NameError: name 'cTpokxa' 1is not defined

! HarmomutaeMm, 94T0 B TIePEMEHHON XPAHUTCST aipec 00beKTa (B TAHHOM CJIydae CTPo-

KOBOTO 0OBEKTA).
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JlJ1s1 co3manmst MHOTOCTPOYHOM CTPOKU ee HeOOXOUMO 3aKJII0UNThH
¢ 06erx CTOPOH B TPU OJUHOYHBIX armocTpoda:

>>> '''DT0 »OJIMHHAaSA

cTpoka' "'

'9TO OIMHHas \ncTpoka'

OTMmeTuM, 4TO TIPU BBIBOJIE HA 9KPaH MHOTOCTPOUYHOM CTPOKHU Tepe-
HOC CTPOKHU 0TOOPA3UJICS B BUjIE CIEMAIbHOTO CMMBOJIa "\n'.



masa 10
AO0MOJIHUTENbHBIE BO3MOXHOCTU
OYHKLUWUN PRINT

Bepuemcs k yxxe BcTpeuaBineiicss Ham ¢yHKiuu print. [lepenaaum
Ha BXOJI 9TOU (DYHKIIMU CTPOKY CO CIIEIUATbHBIM CUMBOJIOM:

>>> print ('3To0 mamHHas\ncTpoka')

DTO OJIMHHAaA

CTpOKa

@Oyuknus print cMoryia pacro3HaTh CHEUATbHBII CUMBOJ U OTOO-
pa3uTh Ha dKPpaHe MepeBol CTPOKU. PaccMoTpuM elife HECKOJIBKO MPU-

MEpOB:

>>> print (1, 3, 5)
135
>>> print(l, '2', 'cHoBa cCcTpoka', 56)

1 2 cHoBa cTpoka b6
Takum o6pasoMm, QyHKIMS print MO3BOJSIET BBHIBOAUTH OOBEKTHI

Pa3HbIX TUIIOB.
Ha camowm ziesie y a0 (DYHKITNT €CTh HECKOJIBKO «CKPBITBIX» apTyMeH-

TOB, KOTOPBIE 33/IaI0TCS 110 YMOJYaHUI0 B MOMEHT BbI3oBa (puc. 10.1).

>>> help (print)
Help on built-in function print in module builtins:

print(...)
print(value, ..., sep="", end="\n’, file=sys.stdout, flush=False)

4 4 "
] .
1
1
1
1

1
CTpoka, KoTopasi pacrnosnaraeTcs

’

Mepeuncnsem Crpoka-pasgenurens
nocne nocnegHero oobekTa.
06beKThI, mMexay obbekTamu.
Mo ymonyaHuio - nepeBos Ha HOBYIO
KOTOpble XOTUM Mo ymonyaHuio
CTPOKY.
oTO6pPa3nThb. npoben.

Puc. 10.1. «CkpbiTbie> mapameTpbl QyHKIUH print
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Paccmotpum nipumep:

>>> print (1, 6, 7, 8, 9)

16789

[To ymoruaruio (pyHKIUs print st BIBoga Habopa 0ObEKTOB HC-
I0JI3YeT B Ka4eCTBe paszeauTesist mpooe. lJist 3ajaHust APyroro pas-
NIeJINTEJII MOKHO U3BMEHUTh 3HaUeHUe TlTapaMeTpa Sep=":' B MOMEHT BbI-
30Ba DYHKIUN:

>>> print(l1, 6, 7, 8, 9, sep=':")
1:6:7:8:9



Fnaga 11
BBOJ 3HAYEHWUW C KITABUATYPbI

Y CIoKHUM MTPOrpaMMy U MTOTIPOCUM I10JIb30BATENISI BBECTU UTO-HHU-
Oynb ¢ knaBuatypsl. B Python aist sToro mpemycmorpena crietinaabHast
dbyakmsa input:

>>> g = input()
3eMyIigHe, MHB IpuleTenr C MUpoM!
>>> S

'3eMiIdHe, MHB IIpuileTenu C¢ Mupom! !

>>> type(s)

<class 'str'>

B mpumepe Mbl BbI3Basin (yHKIINIO input 1 pe3ysabTar ee padoThI
IIpHUCBONJIN HepeMeHHOfI s. Ilocse aToro mosb3oBaTe b BBeJI 3HAUEHE
C KJIaBUATYPbI U HaKaJl <Enter>, T.€. YKa3aJl Ha 3aBEPIIEHNE BBOA. Co-
JIepKUMOE TIEPEMEHHOIT S BBIBE/IN Ha 9KpaH — oToOpasuiach ¢pasa, Ko-
TOPYIO BBEJ I0JIb30BaTeNb. 3aTeM BbI3BaJN (PyHKIHIO type, KoTopas
IMTO3BOJIAET OIIPEAETNUTD THUIL O6’b€KTa, CCbIJIKa Ha KOTOprﬁ COOEPIKUTCA
B IIepeEMEHHOM S.

BHumMmaHue: doyHKLMA input BO3BpaLLaeT CTPOKOBbIA 06beKT!

Pa6ota ¢ dyHKImei input MOKET IPUBECTH K HEOKUJAHHBIM OIITNO-
KaM:

>>> § = 1input ("BBemguTe 4mcio: ")

BeenuTe umcno: 555

>>> g + 5

Traceback (most recent call last):

File "<pyshell#33>", line 1, in <module>

s + 5

TypeError: must be str, not int

B sTom npumMepe uctorb3yeTcst BXOAHOM apryMeHT (pyHKIuY input,
KOTOPBIA BBIBOJUT HA 3KPaH CTPOKY-TIPUTJIAIIEHUE Tepe]] MOJTb30Ba-
TEeJIBCKUM BBOIIOM: "Beedume uucno: . Tlocisie BBoia 3HaYECHU C KJIABU-
aTypBhI MbITAEMCS CJIOKUTH €r0 C YUCJIOM 5 U BMECTO OKUAEMOTO pe-
3yJbTara IojydaeM coobienue o6 ommbke. VcrnpaBuTh ommbOKy
I03BOJIIET IIpeobpasoBaHue TUITOB (BbI30B (DYHKINHK int):
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>>> s = int (input ("BBemure umcio: "))
BeeguTe uymcio: 555

>>> s + 5

560

Kaxaprii ciMBOJI CTPOKH MMeeT COOCTBEHHBIN TTOPSIAKOBBIA HOMED
(unoexc). Hymepaius ciMB0OJIOB HaurHaeTcst ¢ HyJist. Python mossoss-
eT 00paTUThCs K 3aJaHHOMY CHMBOJIY CTPOKHM C ITOMOIIBIO OIlepaTtopa
CKOOOK CJIEAYIOMNM 0Opa3oM:

>>> g = 'Y mobion OIMcaTh IPOTPaMME! '
>>> s[0]

IHI

>>> gs[-1]

B kBajpaTHBIX CKOOKAX yKa3bIBaeTCs MHIEKC CUMBOJIA. Ecim HyJie-
BOIl MHIEKC — TIepBast OyKBa CTPOKH, YTO TOTA O3HAYaeT MHAEKC —17?
OueBuaHO, UTO TMMOCJaeHUI cuMBOJI. /Iy TepeBojia OTpHIlaTENTbHBIX
WH/IEKCOB B TIOJIOKUTETbHBIE HMCIIOJB3YeTCs cJeayiomas GhopMmyJa:

JUTHHA CTPOKM + oTpHIaTesibHbIi nHaekc. Hanpuwmep, ayist —1: len(s)—1,
T.€. 24.

>>> len(s)-1
24
>>> s[24]

[TorrpoOyemM M3MEHUTH TIEPBbI CUMBOJI CTPOKH (C HYJIEBBIM MH/IEK-
COM):
>>> g = '4 Mol OucaTh IPpOoTrpaMMH ! '
>>> s[0] = 'J°
Traceback (most recent call last):
File "<pyshell#41l>", line 1, in <module>
s[0] = 'J'
TypeError: 'str' object does not support item assignment

[TombITKa M3MEHUTH CUMBOJI B CTPOKE S TIpuBesa K omubke. [lemro
B TOM, 4TO B Python cTpokn, kak u uncia, SBIASIOTCS HEM3MEHSIEMbIMU
0ObeKTaMMU.

Pabora co cTpOKOBBIMHU 00BEKTAMK HE OTTMYAETCST OT PAOOTHI € YHC-
J0BbIME oObekTamu (puc. 11.1).

>>> s = "A nporpammuct!’

s id1: str

'A nporpammucrt!'

Puc. 11.1. Cxema npucBOeHHs IePEMEHHOI CTPOKOBOTO 00bEKTa
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B MomenT mamenenust 3HaueHust nepementoit s (puc. 11.2) Oyzer
CO3/IaH HOBBII CTPOKOBBII O0BEKT I10 ajpecy id2, u aToT ajapec OyaeT
3aIucaH B IEPEMEHHYIO S.

>>> s ='f nporpammucrt!’
>>> s = ' HaymHawwmik nporpammuct!'

s id1 : str

id2 : str

A HaunHaLWUR
nporpammuct!'

Puc. 11.2. Cxema npucBOeHNs IePEMEHHOI1 HOBOIO CTPOKOBOIO 00bEKTa

Hpemz[e YEM MBI HOﬁMeM, KaK MOJKHO U3SMEHUTDH CTPOKY, ITO3HAKO-
MUMCI CO CPe3AMU.

>>> s = 'IIMTOHH BOIOATCSA B Adpuxre'
>>> s[1:3]
IMTI

s[1:3] — cpe3 (yacTb) cTpOKU S, HAUMHAS ¢ WHAeKca 1, 3akaHYMBas
nHIEKCOM 3 (He BKJIIOYUTENTbHO). IJTO JIETKO MOHSTH, €CJIN WHIEKCHI
IpeICTaBUTD B Bu/le cMmeliennit (puc. 11.3).

[1n|T|O|H bI
01 2 3

Puc. 11.3. THaeKchbl CHMBOJIOB B CTPOKE KaK CMeIeHU S

Co Cpe3aMM MOJKHO IIPOMN3BOANTD PA3/IMYHbIEC MaHUITYJIALINA:

>>> s[:3] # ¢ 0 mMHOekca IO TPpeTuM He BKINUNTEILHO

'

>>> g[:] # Bcsa cTpoxka

'IIMTOHE BOOATCsS B Adpuke'

>>> g[::2] # TpeTulm apryMeHT 3alaeT mar (II0 yMOJIYaHMI OIUH)
'IITH osic due'

>>> g[::-1] # «oOpaTHHN» mar

'exupdA B SACTSOOB BHOTHUIL'

>>> s[:-1] # BCIOMHUMM, KakK Mb HaAXOIOWIM OTPUIIATEILHEI
# MHIOexrc

'IIMTOHE BOOATCS B APpUK'

>>> g[-1:] # cHOBa oTpHUIIATENLHBN MHIEKC

et
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Tenepp, uciONB3y4 Cpe3bl, UBMEHUM IEPBbIi CUMBOJI B CTPOKE, CO-
3/1aB HOBYIO CTPOKY:

>>> g = 'Y mobion OIMcaThk IPOTPaMME! '

>>> 'J' + g[l:] # dopMupyeTrcs HOBas CTpoOKa

'J Mol IMcaTh IPOTPaMME ! !



naBa 12
JIOTUYMECKUE BbIPAXXEHUA

B Python JUJIs1 CpaBHEHMSA YMCeJ IIPElyCMOTPEHO HECKOJIBKO OIlepa-
TOPOB CPaBHEHUSI:

e > — GOJIBLIE;

e < — MEHBIIIE;

* >= — (OJIbIIIE WU PaBHO;
* <= — MeHbllle U1 PaBHO,
* == — PaBHO;

* |= — He paBHO.

B WHTEPAKTUBHOM PEXKHME IIPON3BECEM CPpaBHEHNE ABYX YHCEJIL

>>> 6 > 5

True

>>> 7 < 1

False

>>> 7 == 7 # He myTanuTte == U = (IIPUCBOUTH)
True

>>> 7 1= 7

False

Python Bosspamiaer True! (uctuny?), Korza cpaBHeHUE BEPHOE,
u False (;10:xp) — B nHOM cirydae. True u False otHocsTCs K 10zuuecko-
my (6ynesomy) ity nfaHHbIX bool:

>>> type (True)
<class 'bool'>

Paccmotpum Gostee Cl10KHBIE JIOTHYECKNE BhIPAKEHMSI.

Jozuueckum evickasvieanuem (npeduxamom)® OyneMm Ha3bIBATD JIIO-
6oe TIoBeCTBOBATEIbHOE MPEIJIOKEHIE, B OTHOIIEHUH KOTOPOTO MOKHO
OJTHO3HAYHO CKa3aTh, UICTUHHO OHO WJIN JIOKHO.

! O6s13aresbHO ¢ GOJIBINON OYKBBI.

2 True unrepnperupyercs Python kak uncio 1, a False kax unciio 0.

3 Mudopmaruka. Teopus (¢ 3agauamu u pernerusiMu). VIHTepHET-BEPCHsT U3IAHWS:
Hlayuyxosa JI. 3. Undopmarura 10—11. M. : [Ipocsemenue, 2000 (pesxum mocryma:
http://book.kbsu.ru/theory/chapter5/1 5 1.html).
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Hampumep, BbickazbiBanue <«6 — deTHoe 4ucyio». VIcTUHHO wian
n0xH0? OueBUHO, YTO UCTUHHO. A BbICKazbiBanue «6 6osbiie 19»?
BrickasbpiBanue J05KHO.

sIBysiercst i BhICKa3bIBaHMEM (hpasa «y Hero rosryoObie riasas ? OpHo-
3HAUYHOCTH B 3TOU (Dpas3e HeT, [I03TOMY OHa He SIBJISIETCSI BbICKA3bIBAHUEM.

BeickaspiBaHMST MOKHO KOMOMHHPOBaTh. BbickaspiBanust «Ilet-
poB — Bpau», «I1eTpoB — MaxMaTHCT» MOKHO O0BEAMHSITH C TIOMOIIIBIO
cs30k U (and), MJIU (or).

«ITerpoB — Bpau U maxmatucTt». ITO BbICKa3bIBaHUE UCTUHHO, €C-
Ju oba BbicKasbiBanus «IlerpoB — Bpau» U «IlerpoB — miaxmaructs
SIBJISTIOTCS UICTUHHBIMU.

«IlerpoB — Bpau MJIN maxmaTucts. ITO BbICKa3blBaHNE NCTUHHO,
€CJIN UCTUHHBIM SIBJISIETCST 00HO W3 BbICKas3biBaHuil «[leTpoB — Bpaus»
i «IleTpoB — maxmaTucTs.

PaccMoTprM iprMep KOMOMHAIINIT 13 BBICKa3bIBaHMiT Ha si3bike Python:

>>> 2 > 4

False

>>> 45 > 3

True

>>> 2 > 4 and 45 > 3 # xoMOuHauusa False and (m) True
# BepueT False

False

>>> 2 > 4 or 45 > 3 # xoMOuHalma False or (mnm) True

# BepaeT True

True

Bce, uTo ckazaHo BbllIe 0 KOMOMHAIIMY JJIOTMYECKUX BBICKA3bIBaHUM,

MOKHO OOBEMHNUTD U TPEACTaBUTh B BUE TAaOIUIBI HCTHHHOCTH, TIE
0 — False, a 1 — True (ta6u. 12.1).

Tabruya 12.1

HUctunnoctn KOM6I/IHaI.[I/Iﬁ JIOTUYE€CKHUX BbICKa3bIBaHUI

XY and or
00 0 0
01 0 1
10 0 1
11 1 1

I[JIFI PythOIl VCTUHHBIM UJIN JIOKHBIM MOKET ObITh HE TOJIbKO JIOTH-
YECKOE€ BbICKa3bIBaHUE, HO 1 00ODBEKT.

BHumanwme: B Python nio6oe uncno, He paBHOE HyJO, U HEMYCTON
0ObEKT MHTEPNPETUPYIOTCA Kak UcTuHa. Yucna, pasHble Hymo, NycTble
06beKTbl 1 cneumnasnbHbil 06bekT None' nHTepnpeTMpyoTca Kak JToXb.

! imeer cnenmanbubrit Tum NoneType.
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Paccmotpum nipumep:

>>> '' and 2 # False and True
>>> '' or 2 # False or True
2

B mpumepe mormdeckuii onmepatop and (1) mpuUMeHSIETCST K IBYM
orepaHiaM: MyCTOMY CTPOKOBOMY OOBEKTY (JIOJKHBIN) U HEHYJIEBOMY
qrcoBoMy 00bekTy (MctuHHBIN). B mTore Python Bepry1 Ham mycToit
CTPOKOBBII 0OBEKT. 3aTeM aHAJIOTUYHO IIPUMEHSIETCS JIOTHIEeCKUI OTIe-
patop or (Win), B pe3yJbTaTe Yero Mbl HOJYIUIN YUCIOBON OOBEKT.
Pasbepemcst, OTKy1a B3sJICST TAKO# pe3yJibTar.

PaccmoTpum 6ostee oApoOHO TPH JIOTHYECKUX orepaTopa: and, or,
not.

Otpurtanue not (He) — HauboJee MPOCTON U3 HUX, TIOITOMY HAaUHEM
C HETO:

>>> vy = 6 > 8

>>> Y

False

>>> not vy

True

>>> not None

True

>>> not 2

False

PesysibTaToM IMpUMEHEHUs JIOTHYECKOTO omepaTopa not Oymer or-
pUIlaHKe OllepaH/Ia, T.e. €CJU OllePaH/l UCTUHHDBIN, TO Pe3yJIbTaTOM ITPH-
MeHEHUST ollepaTopa Not CTAHET JIOKb, U HA0OOPOT.

B pesynbrate npuMeneHus jorndeckoro omeparopa and (1) mouy-
yum True (uctuny) wim False (710:p)!, eciiu ero omepaniaMu siBJIsTIOT-
Cs JIOTUYECKUE BbICKA3bIBAHUS:

>>> 2 > 4 and 45 > 3 # xoMbuHaumsi False and (m) True
# BepHer False

False

Ecan onepangamu omepatopa and sBJISIIOTCS 00BEKTHI, TO B PE3YJIh-
tare Python BepHer 06beKT:

>>> '' and 2 # False and True

Jlu1s1 BBIUMCIeHST pe3yJibTaTa mpuMeHenns oneparopa and Python
BBIUMCJISIET OIEPaH/bl CJIeBa HAIPaBO M BO3BpAIaeT IEePBbIi 0OBEKT,
UMEIOIIUN JIO)KHOE 3HAUYCHHUE.

[Tocmotpum Ha croaber; and tabiuibl uctuauocTr (cM. Tadu. 12.1)
U TIPOCJIeIUM 3aKOHOMepHOCTh. Eciu cpeiu onepanioB X, Y eCTb JIOXK-

! cxons n3 TabIuIbl UCTUHHOCTHU.
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HBIH, TO Pe3yJIbTaTOM SIBJISIeTCS JIOXKHOE 3HaYeHue, HO BMECTO JIO3KHOTO
3HAYEHUSI IJIsT OllepaHioB-00bekTOB Python Bo3Bpaiiaer mepBbiii J10K-
HBIII OTIepaH/l, BCTPETUBIIUICS B BbIPAKEHWU, U JIAJIbIlle BHIYUCIEHUS
He TTPOU3BOJIUT. TO HA3BIBACTCS BbIUUCIEHUEM NO KOPOMKOU CXEME:

>>> 0 and 3 # BepHET NEPBHM JIOXHHN OOBEKT-OIepaH

0

>>> 5 and 4 # BepHeT KpaWHMUM IPAaBHM OOBEKT-OlIepaHn

4

Ecan Python He ymaercs HailTu JIOKHBIA 0OBEKT-OIEpaH/, TO OH
BO3BpalllaeT KpaiHUii PaBbIii ONlepaH/I.

Jlormdeckuii omepaTop Or AEHCTBYeT MOXOXKHM 0OpasoM, HO JIJIst
o0bekToB-o1epan0B Python BosBparaer mepsbiii 00HEKT, MMEOIIHIi
nucTuHHOe 3HadeHue. Python mpexkpatut pasbHelinne BBIYMCIEHUS,
KaK TOJIbKO OyIeT HalijleH IIepBbIil 00BEKT, MMEIOLINI CTHHHOE 3HaUe-
HUe:

>>> 2 or 3 # BepHeT IMEepPBH) MCTUHHHEN OOBEeKT-OoIIepaHn

2

>>> None or 5 # BepHeT BTOPOM OOBEKT-OIEepaHT,

# Tax Kaxk IIEPBHIY JTOXHHIN

5

>>> None or 0 # BepHeT OCTaBIMICS OOBEKT-OIIepaHm

0

Takum 06pa3oM, KOHEYHBIN Pe3yIbTAaT CTAHOBUTCSI MI3BECTEH EIIE /10
BBIYMCJIEHUS OCTAJTbHOW YaCTU BBIPAKEHUs!

Jlormdeckue BhIpaKeHUsT MOKHO KOMOWMHMPOBATH CJIELYIONIM 00-
pasoM:

>>> 1 + 3 > 7 # mpuopuTeTr + BHIE, YeM >

False

>>> (1 + 3) > 7 # CKODOKM CIOCOOCTBYIT HATJISOHOCTN
False

>> 1 + (3 > 7)

1

B Python ectb BO3MOXKXHOCTH MTPOBEPUTH MPUHAIEKHOCTD YNCTIA
VHTEPBAJLY:

>>> x = 0
>>> -5 < x < 10 # »rBMBaIeHTHO: X> -5 and x< 10
True

Terneppb BbI 6€3 TPyza CMOKETE Pa3oOpPaThCs B pabOTE CIIEAYIOIIETO
Kojia:

10 # True

>>> X = 5
2 3 # False

>>> Y
>>> X Or VY

True

>>> (X or y) + 6
-

<
>
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Pemtum HebobIyio 3agauky. Kak BoraucanTs 1/X, 9T0OBI He BO3HM-

KaJIo ONIMOKK JieJIeHUsT Ha HyJIb? J[JIsT 3TOr0 0CTAaTOYHO BOCIIOJIH30-
BaThCs JIormdeckuM orepaTopoM. Kakum? IIpsamoil myTb mpuBoauT
K OIITHOKE:

>>> x = 0
>> 1 / x
Traceback (most recent call last):
File "<pyshell#88>", line 1, in <module>
1/ x
ZeroDivisionError: division by zero

Pemernem Oyzer caeayonuii KO

>>> x = 1

>>> X and 1/x
1.0

>>> x = 0

>>> X and 1/x
0

Crpoxku B Python MoskHO cpaBHUBaTH aHATOTHYHO YncaM. CMBO-

JIbI TIpe/ICTaBJIEHbl B KOMITbIOTepe B BuUje uuces. ECTh crielmaibHas
TabJInIa, KOTOPask CTAaBUT B COOTBETCTBUE KayKOMY CHMBOJIY HEKOTO-
poe uucyol. OnpeneanTh, KAKOE YUCJIO COOTBETCTBYET CUMBOJLY, MOK-
HO C TOMOIIIbI0 QyHKIMH ord:

>>> ord('L")

76

>>> ord('d"')
1060

>>> ord('A')
65

Takum 0O6pas3om, cpaBHEHNE CHMBOJIOB CBOJIUTCSI K CPABHEHUIO YH-

CeJI, KOTOPbIE UM COOTBETCTBYIOT!

>>> 'A' > 'L

False

Cpasnenue cTpok B Python mponcxoant mocuMBOJIBHO:
>>> 'Aa' > 'Ll

False

Crenyronuii TOJE3HBIN JOTUYECKUH OTepaTop, ¢ KOTOPBIM TTO3HA-

koMumcst, — in. OH TPpUHUMAET JiBe CTPOKU U Bo3Bpaiaet True, ecun
1epBas CTPOKa sIBJIsIeTCs MOJICTPOKON BO BTOPOii CTPOKe:

>>> 'a' in 'abc'

True

>>> 'A' 1n 'abc' # 6osbmoM OYKBHEH A HeT
False

TIogpobhee o Unicode cm.: https://docs.python.org/3 /howto/unicode.html.
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>>> "" in 'abc' # mycTas CcTpoka ecTh B JI0OOM CTPOKe
True

>>> '' in "'

True

OcBOUB JOTUYECKIE OII€EpaTOpHhI, HepeﬁﬂeMﬁK X IIpUMEHEHNIO Ha

IIpaKTHKe.



maBa 13
YCJI0BHAA UHCTPYKLWA IF

Haubosiee yacto jiorudeckrie BbIPAKEHUST UCIOJIB3YIOTCS BHYTPH
ycaoBHoU uHceTpykimu if (puc. 13.1).

if <ycnosue>:
__ <b6110K 8blpaxeHuu>
° [ )
i N
I N
I S
I N
4 npobena unu N Brok BblpaXeHuin
oAHa Tabynauuma BbINOMHSAETCS, ecnn

ycnosume UCmMuUHHO

Puc. 13.1. Cxema HCIIOJIb30BaHUS YCAOBHON HHCTPYKIMH if

bnok BeIipaskeHuli BBITTOJIHAETCS TOJIBKO B TOM CJiy4yae, eCJU BbIpa-
’KeHUe, KOTOPOe HAXOUTCS B YCIOBUU, ABJISCTCS UCTUHHBIM. {15t ipu-
Mepa 00paTuMcst K TabJInIle BOAOPOAHBIX MTOKa3aTeeit! /I pasImuHbIX
BerecTB (Tabu. 13.1).

Tabnuya 13.1

3unauvenus: pH a4 pa3auyHbIX BENECTB

BemectBo pH
Sd6sounblii cok 3,0
Kode 5,0
[TammyHb 55
Yaii 3,9
[TurbeBas Boxa 6,5—8,5
Kposb 7,36—7,44
Mopcxkas Boma 8,0
MpbLio (;kupoBoe) 17151 pyK 9,0—10,0

! Cwm.: Wikipedia, Bogoposbiii mokasaresb, http://ru.wikipedia.org/wiki/Bomopos-
HBIN_1TOKa3aTeJb.
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[IpousBenem poBepKy:

>>> pH = 5.0

>>> if pH == 5.0:
print (pH, "Kode")

5.0 Kooe

B npumepe nepemennoit pH npucBanBaeTcs BellleCTBEHHOE 3HaYe-
nHue 5.0. 3areM 3HayeHHe MEPEMEHHON CPAaBHUBAETCS C BOIOPOIHBIM
nokasaresyieM st kode (5.0), U, ecim OHU COBIIAJIAIOT, BBI3HIBAETCS
bynakmms print.

Mo:xHO TPOU3BOUTH HECKOJIBKO ITPOBEPOK IO PSIL:

>>> pH = 5.0

>>> if pH == 5.0:

print (pH, "Kode")

5.0 Koode
>>> if pH == 8.0:
print (pH, "Boma")

Xo/1 BBITIOTHEHUS TAaHHOM TTPOrpaMMBbl ITOKa3aH Ha puc. 13.2.

1 6nok if
|

y
2 6nok if

False

l

Puc. 13.2. Xop BbIIOJIHEHUS IPOTPAMMBI,
cojiepskaiieil yCJI0BHbIe HHCTPYKIIUN

Ha npakTuke BCTpedyaroTcs 3ajauu, Tje BBIIOJHATh BCE MIPOBEPKU
He ¥MeeT CMbIca. B ciieyioneM mpruMepe UCIIoNb3yeTcst HHCTPYKIIUS
elif (coxparenue or else if):

# elif.py
pH = 3.0
if pH == 8.0:
print (pH, “Boma”)
elif 7.36 < pH < 7.44:
print (pH, “KpoBb”)

Xo/1 BBITIOTHEHUS TIPOTPaMMBbI TToKa3aH Ha puc. 13.3.
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6nok if

True
7.36<pH<7.44

False 6nok elif

|

Y

Puc. 13.3. Xop BbINOJHEHUST IPOTPAMMBI,
cozepskaiieil ycaoBHyo uucrpykuuio elif

Ecou pH == 8.0 gBisieTcs T0KHBIM, TO TIpoBepsietcs 7.36<pH<7.44,
B CJIydae ero MCTHHHOCTHU BhImosiHsieTcst 010K Boipakenuii elif. He cy-
IECTBYET OrpaHUYEHI Ha KondecTBO MHCTpyKuuii elif. O6muii cuH-
TAKCHUC MTPE/ICTABJICH HUXKE.
if <ycmnoBme>:
<OJIOK BHPAXEHUI>
elif <ycrnoBue>:
<OJIOK BHPAXEHUI>
else:
<OJIOK BHPAXEHUI>

Biiok BbIpaskeHwmii, OTHOCAIUICS K else, BbIMOIHSIETCS, KOT/la BCe
BhINIecTosIIME yeaoBust BepHyin False.
PaCCMOTpI/IM HepBon <<6OJII)I]_[yIO>> HporpaMMy:
# big _prog.py
# cTpoxy mpeobpaz’oBaayM K BeNeCTBEHHOMY TUITY
pH = float (input ("BBeoure pH: "))
if pH == 7.0:
print (pH, "Boma")
elif 7.36 < pH < 7.44:
print (pH, "KpoBnb")
else:
print ("49To >T0?!")

B cremytomem smctuHre mpeacTaBieH Oojiee CIOKHBIN TPUMEp
IPOTPAMMBI, UCTIOJTb3YIONIEN YCIOBHBIE UHCTPYKITUN '

# big_prog2.py

value = input ("BBemuTe pH: ")

! TIpu HaGope MCXOAHOTO TEKCTa CJenTe 3a OTcTyamu — B Python a0 upesBbryaii-
HO BaJKHO.
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if len(value) > 0: # mpoBepsieM, YTO IIOJNIB30BATENb XOTh
# yTO-HUOYIOEL BBEI
# IIepeBOOMM B BeEmeCTBEHHOE YMCJIO BBOI IIOJIL30BATEIIS:
pH = float (value)
if pH == 7.0: # BnoxenHwmn 1if
print (pH, "Boma")
elif 7.36 < pH < 7.44:
print (pH, "Kposn")
else:
print ("4To >3T0?!")
else:
print ("BeemuTe 3HadeHue pPH!")



masa 14
CTPOKW JOKYMEHTALUUN

win

B tpoiinbie aBoitabie kaBbraku (""") B Tese GyHKIUMU ¢ 00E€UX CTO-
POH noMelaeTcst THGOpMaIusi, KOTOPYIO BBIBOJUT HA 3KpaH (DYHKIIUS
cripaBku help.

PaccmoTpuM npuMep TOKYMEHTHPOBAHUS COOCTBEHHBIX (DYHKIIHIA.
Jlsist aToTo HanuieM GYHKIUIO, KOTOpast HIu4Yero He OyzeT feathb (B Te-
Jie (PYHKIMU JIJIsT 9TOTO yKa3blBaeTcsl MHCTPYKIUS pass). Vcxonublit
TeKCT (PYHKIUU [IPE/ICTABJIEH B CJE/YIOIIEeM JUCTUHTE:

# mydoc.py
def my_function() :
" QyHKIIMA, KOTOpas HUYero He [OeJlaeT.
pass
help (my_function) # oTobpaxeHme ONIMCAHUSA OYHKIUU
# my_function

PeByJIbTaT 3allyCKa IIpOIrpaMMBbI:

Help on function my_function in module _ main_ :

my_function()
OYHKINMSI, KOTOpas HUYEeTrO He mejaerT.



maBa 15
Moavnu

[Tpennonoxum, 4To Mbl HAIMCAJIU HECKOJIBKO TTOJIE3HBIX (PYHKIIUA,
KOTOPbIE YaCTO MCITOJb3YEM B CBOMX TporpaMmax. YToObl K HUM OBICT-
po obpamaThbest, YI0OHO 3TH (DYHKIIMHU TOMECTUTH B OTAEIbHBIN (haii
U 3arpy:arb ux orryga. B Python takue daiinbr ¢ HabopoMm DyHKIIHIA
HA3bIBAIOTCST MOOYAsimu. UTOOBI BOCIIONB30BATHCST (DYHKITUSIMU, KOTO-
pble HAXOAATCS B OTIAETBHOM MOJYJIE, €T0 HEOOXOAMMO UMNOPMUPO-
8amw ¢ TTIOMOIIbIO UHCTPYKITUU import:

>>> import math

B mpuBeieHHOM HIIKe TIPUMEPE B MaMSITh 3arpysKaeTcs CTaHAapT-
HBII MO/yJ1b math, KOTOPBIA coAepKUT HAOOp MaTeMaTUYECKUX (hyHK-
i, Tenepb MbI MOJKEM 00PAIaThCst K (DYHKIIMSM, HAXOSATIMMCST BHY -
TPU TOTO MOJIYJISI, CIELYIONIM 00pa3oM (HAIIPUMED, [IJIsT HAXOXKIEHUST
KBa/IpaTHOTO KOPHS U3 9):

>>> math.sqgrt (9)
3.0

[Tpu obparenn K GyHKINKA U3 MOLYJIsST YKa3bIBAETCST MIMSI MOJLY JIsI
1, 4epe3 TOUKY, UM (PYHKIMU C apryMeHTaMH. Y3HaTb O (PYHKIHUSX,
KOTOPbIE COAEPKUT MOJLYJIb, 1T03BoJisteT dyHKIus help:

>>> help (math)
Help on built-in module math:

NAME
math

DESCRIPTION
This module is always available. It provides access
to the mathematical functions defined by the C standard.

FUNCTIONS
acos(...)
acos (x)

Return the arc cosine (measured in radians) of x.

47



Eciiu HeoOX0IMMO TTOCMOTPETD OMUCAHUE OTAETbHOM (DyHKIIUU MO-
nyJst, To BbisbiBaeM help mia nee:

>>> help(math.sqgrt)
Help on built-in function sgrt in module math:

sgqrt(...)
sgrt (x)

Return the square root of x.
B momenT nmmopTupoBanust Moyt math cosmaercst mepementast
c uMeHeMm math:

>>> type(math)
<class 'module'>

DyHKIUs type [oKasaJa, yTo TUII JaHHBIX IlepeMeHHol math — mo-
nyb (module). [Tepemernnast math cogep:xur cepLaky (azpec) MOIYIb-
Horo oobekTa. B aToM 00bekTe cogepskarcs cebliku Ha pyHkiuu. Cxe-
Ma paboThI ¢ 00BEKTOM THIIA MOAYJIb IIpecTaBaeHa Ha puc. 15.1.

id3: module id1: function
math acos (x)
math . /
— ; acos | id1 id2: function
acosh | id2 | acosh (x)

Puc. 15.1. Cxema, npeacrapisionasi 00beKT THIIA MO/LYJIb

B momenT BbizoBa (yHknmm sqrt Python naxomut mepemeHHyIo
math (Moaysb moKeH OBITH MPEABAPUTENBHO MMIIOPTUPOBAH), MTPO-
CMaTpHUBAET MOAYJIbHBIH 0OBEKT, HAXOAUT (DYHKIUIO Sqrt BHYTPH 9TO-
IO MOJYJId U 3aT€M BbI3bIBaET ee.

B Python MoKHO UMIIOPTHPOBATH OTAEABHYIO (DYHKITUIO U3 MOJLYJIS:

>>> from math import sqgrt

>>> sqgrt (9)
3.0

B atom ciyuae nepemennast math cosmana He Oyer, a B mamMsiTh 3a-
rpy3utcs Toabko QyHkius sqrt. Ternepb BbI30B (PyHKIIUU MOKHO TTPO-
M3BO/INTH, He 0Opalasich K UMEHU MOIyJIst math, Ho Hao OBITH KpaiiHe
BHUMarebHbIM. [IpuBeiem nmpumep:

>>> def sqrt(x):
return x * x

48



>>> sqgrt (5)

25

>>> from math import sqgrt

>>> sqgrt (9)

3.0

OO6bsaBuIN cOOCTBEHHYIO (DYHKIIUIO C UMEHEM Sqrt, 3aTeM BbI3Ba/IN
ee n ybemuauch, uto oHa pabortaer. Ilocse 3TOr0 MMIOPTHPOBATIH
dbyukimo sqrt 3 moxysast math. 3arem cHoBa BbI3BaIu Sqrt U BUIKM,
4yTO 3TO He Haia pyHkuus! Ee noagmennin!

Crenytomuii mpumep:

>>> def sqgrt(x):

return x * x

>>> sgrt (6)

36

>>> import math

>>> math.sqrt (9)

3.0

>>> sqgrt (7)

49

CHoBa 00bsIBIIsIEM COOCTBEHHYIO (DYHKITUIO C UMEeHEM Sqrt 1 BhI3bIBA-
eM ee. 3aTeM UMITOPTUPYEM MOy b math 11 13 Hero BbI3bIBaEM CTaHIAPT-
Hyi0 QyHKIMO sqrt. Bumim, uto Temeps BbI3bIBaOTCS 06€ (hyHKITHN.

Korzga Mbl TOJIBKO HauMHAJIM 3HAKOMUTHCS ¢ (DYHKIUSMU, TO UC-
10JIb30Ba/N (DYHKIMIO abs 11 HaxosKaeHust MoyJist urcaa. Ha camom
mesie aTa GYHKIUS TOKE HAXOAUTCS B MOJyJIe, KOTopbiii Python zarpy-
JKaeT B TIaMsITh B MOMEHT Hadajia CBOei paboThl. ITOT MOALYJIh Ha3bIBa-
ercs _ builtins  (1Ba HIKHMX MOAYEPKUBAHUS [0 U IOCJIE UMEHU
MoayJist). Eciii BbI3BIBATH CIIPaBKY /IS TaHHOTO MOIYJIsSI, TO OOHApY-
KM OTPOMHO€ KOJIMUECTBO (DYHKIIMI 1 ITePEMEHHBIX:

>>> help(__builtins_ )
Help on built-in module builtins:

NAME
builtins - Built-in functions, exceptions, and
other objects.

DESCRIPTION
Noteworthy: None is the 'nil' object; Ellipsis
represents '...' in slices.

Oynuknus dir Bo3Bpamaer mepeyeHb nMeH BcexX (GYHKIUN U mepe-
MEHHBIX, COJIEPKAIUXCI B MOIYJIE:

>>> dir(__builtins_ )
'abs', 'all', 'any', 'ascii', 'bin', 'bool', 'bytearray',
'bytes', ‘'callable', 'chr', 'classmethod', 'compile',
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'complex', 'copyright', 'credits', 'delattr', ‘'dict',

'dir', 'divmod', 'enumerate', 'eval', 'exec',6 'exit',
"filter', 'float', 'format', 'frozenset',6 'getattr',
'globals', 'hasattr', 'hash', 'help', 'hex',6 'id',
"input', 'int', 'isinstance', 'issubclass', ‘'iter',
'len', 'license', 'list', 'locals', 'map', 'max',
'memoryview', 'min', 'next', 'object', 'oct', 'open',
'ord', 'pow', 'print', 'property', 'quit', 'range',
'repr', 'reversed', 'round',6 'set',6 'setattr', 'slice',
'sorted', 'staticmethod', 'str', 'sum', 'super',
"tuple', 'type', 'vars', 'zip']

YacTp U3 aTuX (PyHKIMI BBl 3HaeTe, C APYTUMU Mbl [I03HAKOMUMCS
B CJICLYIOIIUX TJIaBax.



naBsa 16
CO3JAHUE COBCTBEHHbBIX MOOYNEI

PaccmoTtpum mpoiiecce co3manust coOOCTBEHHBIX MOyJIeit. J{yist aToro
coszmaanM Gaiia ¢ mMeHeM mm.py (ISt MOIYJIel 00s3amenvHo yKa3bl-
BaeTCd pacliupeHue .py), ColepsKaluil CJAeyONMid UCXOAHBIA KO/
(comepxumoe Oy IyIero MoLyist):

# mm.py

def f():
return 4

3arem coobirum Python, rae mckaTh co3manubiii MOLyIb. BoisscHIM
Jyepe3 oOpalneHue K nepementoit path moxysis sys, riae Python o ymout-
YaHUWIO XPAaHUT MOy N (Y Bac CIIUCOK KaTaJIOTOB MOKET OTJIMYATHCS ):

>>> import sys

>>> gys.path

['', 'C:\\Python36-32\\Lib\\idlelib', 'C:\\Python36-

32\\python36.zip', 'C:\\Python36-32\\DLLs',

"C:\\Python36-32\\1ib', 'C:\\Python36-32",

"C:\\Python36-32\\1lib\\site-packages']

[TomecTnM co3maHHbIN MOLYJIb B OJIWH U3 ITePEYNCIEHHBIX KaTajlo-
ros, Harpumep B 'C:\\Python36-32'. Ecin Bce cienano mpaBHIbHO,
TO UMIIOPTUPYEM MOJYJIb, YKa3aB TOJBKO €ro NMsi 6e3 pacIInpeHust:

>>> import mm

>>> mm.f () # dYepes TOUKy M3 MOIOYJIS MM BH3HBaeM OyHKIMD f

4

CoszgaauMm ciaenyionuii MoayJab (110 aHAJOTUU C TPEAbIIYIIIM),
YKaykeM JiId Hero nMd mtest.py:

# mtest.py

print ('test')

MmniopTupyeM co31aHHbIN MOLYJIb HECKOJIBKO Pa3 TOAPS/IL:

>>> import mtest
test
>>> import mtest

3aMeTuM, 4TO, BO-TIEPBBIX, UMIIOPT MOJYJIsI IPUBOAMUT K BBITIOJIHE-
HUIO COZlePKAIIUXCA B HEeM UHCTPYKIIUI, BO-BTOPBIX, MOYJIb ITIOBTOPHO
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He uMIoprtupyercs. /[esio B TOM, 4TO UMIIOPT MOJyJIell — pecypcoem-
KT IIpoIiece, IToaToMy JuniHuil pas Python ero He mpoussout. B ciy-
Yyae BHECEHUsI M3MEHEHWH B MOAYJb HEOOXOIMMO BOCIIOJIb30BAThHCS
¢dbyuknueii reload u3 moxysist imp:

>>> import imp

>>> imp.reload(mtest)

test

<module 'mtest' from 'C:\\Python36-32\\mtest.py'>

Jrot Koj yKasbiBaeT Python, uto Momysb TpebyeT OBTOPHON 3a-
rpy3ku. Ilocie BoizoBa ¢yuknum reload ¢ ykasanmem B KadecTBe ap-
ryMeHTa UMEeHU MOIYJIsSi OOHOBJIEHHBII MOIYJTh 3arPy3UTCST TIOBTOPHO.

[Iponosmxum akcriepumenTsl. Co3aiuM elile OJMH MOJYJb C UMe-

HEM mypr.py:

# mypr.py
def func(x):
return x ** 2 + 7

x = int (input ("BBeguTe zHadeHue: "))
print (func(x))

mriopT MOy isi IPUBOJUT K BBIIIOJHEHUIO UHCTPYKIIUA, cofiepsKa-
IIIUXCSI BHYTPU MOJLYJIS:

>>> import mypr

BeenuTte 3Hadenme: 111

12328

Kaknm 06pazoM MOCTYIIT, €I HeOOXOAMMO UMITOPTHPOBATH (hYHK-
1o func m3 Momysst IS MCTIOIb30BaHUSI €e B JPYTOil mporpamme?
Yro6b1 oTHe T HemosHeHre MoayJist (Run — Run Module) ot ero nm-
noptupoBanusd (import mypr), CynecTByeT creluajbHas epeMeHHast
__name___ (MMeHa CrienuaabHbIX (QYHKIUN U TTepeMeHHbIX B Python
HAUMHAIOTCS ¥ 3aKAaHYMUBAIOTCS IBYMSI HUSKHUMU MTOYEPKUBAHUSIMMU ).

[Ipu BbimosHeHun wmoxayad (Haxatuu <F5>) mnepemeHHas
__name___ OyzeT cojep:karth CTPOKy " __main__", a B cily4ae UMITOp-
Ta — uMs Moy (puc. 16.1).

3anyckaem (Run, <F5>):

L, —_main__
mypr.py .

print(__name__)

~ Wmnoptupyem (Import mypr):

~

~a
nmypr-'

Puc. 16.1. Pa3neneHne uMIOPTa U BBINOJTHEHUS MOIY I

PaccmoTpum ucnosib3oBaHue 3TOTO IpUeMa Ha ITPaKTUKe, JJ19 9TOTO
CO3/1aJINM MOJLYJIb C UMeHeM mmtest.py:

92



# mmtest.py
def func(x):
return x ** 2 + 7

if  name == "_ malin__ ":
x = int (input ("BBemguTe 3HadeHme: "))
print (func(x))
[Tpu 3amycke (Run — Run Module) manroro Moy ist BEITIOTHSTCS
BCE MHCTPYKIIUM, co/lepKalluecss B HeM, TaK KaK yCJOBME __ name
== " main__" BepHer 3HaueHue True. VmmopTt moxayng (import

mmtest) MpUBeEIET K 3arpyske B maMsTh GyHKIuu func.



asa 17
ABTOMATW3WPOBAHHOE TECTUPOBAHUE
GYHKLUWIA

B paspaGorke mporpaMMHOTO OOeCIHeYeHUs] CYIIECTBYET MOIXO/
(paspabotka uepe3 rtectruposanue, TDD, Test-Driven Development),
IIPU KOTOPOM CHavasia pa3padaThIBAIOTCS TECTHI, T.€. CIIEPBA ONUCHIBA-
10T, KaK mporpamma ((yHKIUs) J0JKHA paboTaTh, a IMocje 9TOro -
nryT camy mporpaMmy ((QyHKITUIO). ITO 1MO3BOJISIET BIIOCJIE/ICTBUHA TTPO-
BEPUTD IIPABUJIBHOCTD €€ HallMCAHUS.

[TpencraBum, uTO MbI ysKe co3fann (pyHkiuio func_m, KoTopas Bbi-
YUCJIIeT cpeiHee apudMeTrnieckoe, OKPYTJISs ero 10 TPeX 3HAKOB MOCIe
sarsToil. [TpemctaBim, Kak ObI MBI BBI3BAJIN TAKYI0 (DYHKITHIO, T.€. HATIH-
IIIEM TEeCTBI:

>>> func_m(20, 30, 70)

40.0

>>> func_m(l, 5, 8)

4.667

Ternepsp peanmusyem pynkmnuio func_m u B ee onucanue 100aBUM Te-
CTBhI, TPOBEPSIONIUE TPAaBUIBHOCTD PAOOTHI (PYHKIMN. 3aTeM UMIIOPTH-
pyem moaysib doctest u BeizoBeM dyHKINIO testmod, koTopast 3amyc-
TUT TEKYIIUI MOYJIb U TIPOBEPUT, COBIAJIAIOT JIK PE3YJIbTaThl BbI30BOB
(byHKIIMIT B OTTMCAHWY C TEM, YTO TIoJIy4daeTcs B peasibHOCTH. Ecan pe-
3yJIbTAT COBIIQ/IAET, TO HA 9KpaHe HUYero He TOsIBUTCS, B UHOM CJIydae
0TOOpa3sATCs OMMOKH.

B otnenbrnom daiie ¢ umerem test_func.py coszmaiiTe 1 BBITOTHM-
te (Run Run Module) crenyromuii ko

# test_func.py
def func_m(vl, v2, v3):
"M U"BHYNCISET CcpelHee apudMeTmdecKoe Tpex uucell.

>>> func_m (20, 30, 70)
40.0

>>> func_m(1l, 5, 8)
4.667

24



return round((vl + v2 + v3) / 3, 3)

import doctest
# aBTOMaATUYECKM IIpOBEpseT TeCTH B OOKYyMeHTalluM
doctest.testmod ()

B pe3yJibTaTe BbIIIOJTHEHUA ITPOIPaMMa HUYETO HE BbIBEAET Ha 9KPaH,
TaK KaK aBTOMAaTU3NPOBAHHOE TECTUPOBAHNE HE BBIABUJIO OI_HI/I6OK. Te-
1epb UCIIPaBUM TECTOBBIE BBI3OBHI B Iiporpamme (test func2.py):

# test_func2.py

def func_m(vl, v2, v3):

"M MBEHYNCIISET CcpenHee apudMeTrudeckoe Tpex uucernl.

>>> func_m(20, 30, 70)
60.0

>>> func_m(l, 5, 8)
6.667

return round((vl + v2 + v3) / 3, 3)
import doctest
# aBTOMaATHMYECKM IIPOBEepsieT TeCTH B OOKYMeHTAalLUU
doctest.testmod ()

B pesysbraTe BBITIOJHEHUS TPOrPAMMBI YBUANM COOOIIEHMS O BO3-
HUKIIUX OIUOKAX B IIPOIECCE IIPOBEPKU PE3YJIbTATOB:
R b b b I I I I I b b b b b b b b b b b I I I 2 I e b b b b b b b S S I b b b b b I e e e b b b b g
File "C:/Python36-32/test_func2.py", line 4,
in _ main__ .func_m
Failed example:
func_m(20, 30, 70)

Expected:
60.0
Got:
40.0

R R b S b b S b S S S b S 2 I S I S I S S S I S S b b S S I b S A I b S S I b S I

File “C:/Python36-32/test_func2”, line 7,
in _ main__ .func_m
Failed example:

func_m(1, 5, 8)

Expected:
6.667
Got:
4.667

AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR Xk *
1 items had failures:
2 of 2 1in main__ .func_m
***TegtFailed*** 2 failures.
>>>
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naBa 18
CTPOKOBbIE METObI

BoizoBeMm ¢yHkIMO type M nepefainM el 1eJJOYMCIeHHBbIN ap-
TYMEHT:

>>> type(0)

<class 'int'>

DyHKIUS COOONNIA, YTO TEJOYUCTECHHBI 00heKT () OTHOCHUTCS
K Kiaccy 'int', T.e. Tumn qaHabix B Python siBaistercst kzaccom. st yrpo-
IMEHKsT TTPEICTaBUM KJIACC KaK aHAJOT MOJYJIsA, T.e. Habop (yHKITHI
U TIepeMeHHBIX, cojiepKamuxcss BHyTpu Kiacca. DyHKIMMA, KOTOpbIe
HAXO/ISITCSI BHYTPH KJIacca, Ha3bIBAIOTCs Memodamu. VIX TiaBHoe OTJiu-
Yyre OT BbI30Ba (DYHKIINI M3 MOJYJId 3aKJII0YAETCS B TOM, UTO B KQ4eCT-
Be TIEPBOTO apryMeHTa MeTOI IPUHUMAET, HATIPUMED, CTPOKOBBIN 00'b-
€KT, €CJIN 9TO METOJ/I CTPOKOBOTI'O KJacca.

PaccmoTrpum nipuMep BbI30Ba CTPOKOBOTO METO/IA:

>>> str.capitalize('hello")

'Hello'

[To anasmoruu ¢ BbI30BOM (DYHKIIUM U3 MOJYJISI YKA3bIBAETCS UMS
KJacca — str, 3aTeM yepe3 TOUKYy — UMsI CTPOKOBOTO MeTo/ia capitalize,
KOTOPBII IPUHUMAET OJIMH CTPOKOBBIN aprymeHT (puc. 18.1).

MepBbiit aprymMeHT
ANA CTPOKOBLIX
7 MeTofo8s - cTpoka

>>> str.capitalize ('heﬁo')
A Ar

N
I N
] N

U MeTon Bo3spawaeT Konuio CTPOKK,
WmMa knacca B KOTOPOW NEpBbIA CUMBON ~ B
(tvina ﬂaHNle) BEPXHEM pernucrpe, ocTanbHuie — 8
HKHEM

Puc. 18.1. Ilonnas popma Jiisi CTPOKOBBIX METO/IOB
Metox — 210 0ObIYHAS (DYHKIIHS, PACIIONOKEHHAsST BHYTPU KJIacca.

Bri3oBeM CTPOKOBBIN MeTO/I center:

>>> str.center('hello', 20)
' hello
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IJTOT MeTOJl NPUHWMAaeT JBa apryMeHTa — CTPOKY W YHUCJO
(puc. 18.2).

>>> str.center ('hello’, ZAO)

7 !
7 '
!

Meton Bo:cap’amaer CTPOKY, I
UEHTPMPOBAHHY NO AprymenT
3anaHHon gnuxe. Mo 3anaer AnvHy
YMONUYAHUIO 3aNONHAETCS CTPOKM
npobenamu

Puc. 18.2. Ilonnasi popMa A1 CTPOKOBBIX METOI0B

@Dopma BbI30Ba MeTO/Ia Yepe3 oOpallleHre K ero KJIACCy ¢ IIOMOIIBIO
TOUKHU HAa3bIBAETCS MOJAHOU (YOPMOIL, HO Yallle MCIIOJIb3YIOT COKPAULeH-
HY10 POPMY BbI3068G MEMOOA:

>>> 'hello'.capitalize()
'Hello'

[lepBbIii aprymMeHT MeToja IOMECTHMJIM Ha MeCTO MMEHM KJacca
(puc. 18.3).

>>> 'hello'.capitalize( )
A

\
1

\
BbiHecnu na aprymenrta
(moxeT BbITb
BblpaxeHuem)

Puc. 18.3. CokpameHnHasi popma /1151 BbI30Ba METO/IOB
BaskHo ormetuTh, uTo Python, mepen Tem Kak BbI3BaTh METOI, BCe-
raa mpeobpasyer COKpalleHHYIo (GopMy B aHAJIOTHYHYIO €il MOJHYIO
(opmy.
[TosyyeHue crupaBKU /JIsi METO/la TTPOU3BOAMUTCS IIyTEM BbI30BA
dyukmu help (BMecTo nMeHn MOYJIsT yKa3bIBAETCST MIMST KJIACCa):

>>> help(str.capitalize)
Help on method_descriptor:

capitalize(...)
S.capitalize() -> str

Return a capitalized version of S, i.e. make the
first character have upper case and the rest lower
case.

BoiHeceHHBII 13 MeTO/Ia TTEPBBIN CTPOKOBBIN apTyMEHT MOJKET OBITh
BBbIPA)KEHUEM, BO3BPAIAIOIINM CTPOKY:

>>> ('TTA' + 'G' * 3).count('T’)
2

Hecnoxuo nforagarbes, 4TO eaaeT MeTo  count.
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Caemyronuii mose3nsrii Metox — format!:

>>> '"{0} m {1}'.format ('Tpym', 'mMai')

'Tpyn u Maum'

Bmecro {0} u {1} moacraBsitcst aprymenTsr MeToza format.

[Tomengem nx mectamu:

>>> '{1} m {0}'.format('Tpyn', 'mManm')

'Manm u Tpyno'

Python comep:kut cTpOKOBBIE METOIBI, KOTOPBIE BO3BPAIIAIOT UCTH-
uy (True) wim noxs (False).

CrpoxoBeiii Metoj; startswith mposepsier, HaunHaeTcs U CTPOKa
C CUMBOJIa, ITepe/laHHOrO B KaueCTBe apryMeHTa MeTO/Y:

>>> 'spec'.startswith('a')

False

[Tpu pabote ¢ TEKCTOM Ha MPaKTUKE YACTO MCIOJIb3YIOT CTPOKOBBIIT
MeTO]T Strip, KOTOPBIII BO3BpaIlaeT CTPOKY, OUUIIEHHYIO OT CUMBOJIA
neperoca crpoku (\n) u MpoHEsIoB:

>>> g = ! \n ssssss \n'
>>> s.strip()
'ssssss!

CTpoKOBBII METO/I SWapcase BO3BpalllaeT CTPOKY € TPOTUBOTIONIOK-
HBIMU PETUCTPAMU CUMBOJIOB:

>>> 'Hello'.swapcase ()
'"hELLO'

Bri3oBbr MeTo10B B Python MoKHO IPOM3BOAUTE B OJJHY CTPOKY:

>>> 'IIPUBET'.swapcase () .endswith('T")
True

B nepByio oyepenb BbI3bIBAETCS CTPOKOBBIN METOJ Swapcase J1Jisi

ctpoku 'TIPUBET', 3atem /s pe3yibTUPYIONIEH CTPOKU BbI3bIBAETCS
metoz endswith ¢ aprymenTom 't' (puc. 18.4).

'TMPUBET' .swapcase().endswith('T")
'npuseT'.endswith('T’)
True

Puc. 18.4. Ilopsimok BbI30Ba METO/I0B

3arycTuTe Kax/blii U3 MepeuynCcIeHHbIX HUKE CTPOKOBBIX METO/IOB
B MHTEPAKTHBHOM PEKHMME Ha IPUMeEpPE Pa3JIMdHBbIX CTPOK M pa3depu-
TECh B IIPUHITAIIE X PAOOTHI.

[Ipeanomnoxum, 4To repeMeHHasd S COJAEPKUT HEKOTOPYIO CTPOKY,
TOT/IA K Hell IPUMEHUMBI CJIeyIOIIe METObI%:

* s.upper — BO3BpalllaeT CTPOKY B BEPXHEM PETUCTPE;

! TIompobHee cm. https://docs.python.org/3.1 /library /string. html#format-examples.
2 https://docs.python.org/3/library /stdtypes.html#string-methods.
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* s.lower — Bo3Bparliaer CTpOKy B HUKHEM PETUCTPE;

* s.title — BosBpaiaer cTpoKy, epBbIit CKMBOJI KOTOPOI B BEPXHEM
perucTpe;

* s.find('Ber’, 2, 3) — Bo3BpaIaeT MO3UINIO MOJACTPOKK B MHTEPBA-
se ymbo —1;

* s.count('e’, 1, 3) — Bo3BpaIaeT KOJUIECTBO MOJACTPOK B UHTEP-
BaJie 6o —1;

* s.isalpha — mpoBepsiet, cocTOUT JK CTPOKA TOIBKO U3 OYKB;

* s.isdigit — poBepsieT, COCTOUT JIM CTPOKA TOJHKO U3 YNCET,

* s.isupper — MpoBepsIeT, HAMMCAHBI JTU BCE CUMBOJIbI B BEPXHEM pe-
TUCTPE;

* s.islower — TipoBepsieT, HAITMCAHBI JI BCE CUMBOJIBI B HIZKHEM Pe-
TUCTPE;

* s.istitle — mpoBepsiet, HauMHAETCST T CTPOKA € OOJIBINOI OYKBBHI;

* s.isspace — TIPOBEPSIET, COCTOUT JIK CTPOKA TOJBKO U3 TIPOOEJIOB.

BoimosiHuM 00beIMHEHNE IBYX CTPOK C MMOMOTI[BIO orepaTopa +:

>>> 'TT' + 'rr'

'"TTrr'

[Tpu BBITIONTHEHUM 9TOTO KOzia Python BbI3bIBaeT criermanbHbIil CTPO-
KoBbIN MeTo/1 __add_ u mepesaer emy B KauecTBe IEPBOTO apryMeHTa
CTPOKY 'rr':

>>> 'TT'.  add___('rr"')

'TTrr'

HamoMHuM, 9TO 3TOT BBI30B 3aTeM Ipeodpasyercs B IMOJTHYIO

dbopmy:

>>> gstr.__add__("TT", 'rr'")

'TTrr'

3aberas BIiepe]], CKasKeM, YTO 3a KayKOW U3 Oleparnii HaJl TUIIaMK
JTAaHHBIX CKPBIBAETCS CBOU CIleI[UaJIbHbI METO/I.



maBa 19
CMACKN

19.1. Co3gaHue cnucka

[IpeamnooxuM, 4To HeE0OX0AUMO 00padboTaTh NHMOPMALIUIO O KYP-
cax Bamot! (puc. 19.1).

[ara Oonnap CLUA EBPO

usD EUR
30.05.2015 52.9716 58.0145
29.05.2015 52.2907 57.1433
28.05.2015 51.0178 55.6757
27.05.2015 50.3223 54.8412
26.05.2015 49.8613 54.7477
23.05.2015 49.7901 55.5508
22.05.2015 49.9204 55.5714

Puc. 19.1. Mudopmanus o Kypce BaJioT

Kypc BasoThl Ha KaKABIN A€Hb MOKHO TTIOMECTUTD B OTAEIbHYIO TIe-

PEMEHHYIO!
>>> dayl = 56.8060
>>> day2 = 57.1578

CxemarnyHo mogo6Hast paboTa ¢ TepeMEeHHBIMU TIPeICTaBIeHa Ha
puc. 19.2.

Kak moctynuTs, ecim Heo6X0anM0 00paboTaTh KYypChl BAJTIOT 3a TIO-
caefHue ABa roga? B Takom ciydae Ha MOMOIIb IIPUXOAAT cnucku. VIX
MOKHO PacCMaTPUBATh Kak aHAIOT MAaCCHBa B IPYTUX SI3bIKAX MTPOTPaM-
MUPOBaHMS, 32 UCKJII0OYEHNEM BasKHOI 0COOEHHOCTH — CIIMCKM B Kave-
CTBE CBOMX HJIEMEHTOB MOTYT COJEPKATh OOBEKThHI Pa3TMUHBIX THUIIOB.

Crucoxk (list) B Python siBisteTcst 00BbEKTOM, TI03TOMY MOKET OBITH
IIPUCBOEH MEePEMEHHO# (HallOMUHAEM, YTO B TIePEMEHHON XPaHUTCS ajl-
pec 00beKTa).

' URL: http://www.sberometer.ru/cbr/.
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day1 = 56.8060

id1:float
day1 id1 >| 56.8060
day2 = 57.1578 id2:float
day2 | id2 >| 57.1578
day3 = 57.4093 id3:float
day3 | id3 >| 57.4093
day4 = 56.1843 id4:float
day4 | id4 >| 56.1843
day5 = 57.2207 id5:float
day5 | id5 >| 57.2207

Puc. 19.2. Cxema namsitu Python npu pa6ore ¢ nepeMeHHbIMU

HpeZ[CTaBI/IM CIIMCOK JId 3a/la4ur C KypCOM BaJIlOT:

>>> e = [56.8060, 57.1578, 57.4093, 56.1843, 57.2207]
>>> e

[56.806, 57.1578, 57.4093, 56.1843, 57.2207]

CIICOK TI03BOJISIET XPAHUTD PA3HOPOIHDIE JJaHHbIE, 00PAIATHCST K KO-
TOPBIM MOKHO 4epe3 MMs CIIMCKA (B JaHHOM cJlydae IepeMeHHYIO €).
Paccmotpum cxematnuHo, kak Python paboraer co crimckamu (puc. 19.3).

id2:float id4:float

id1:float

id3:float id5:float
AN | \ ! \
0 1 2 4
e Ligs———1% i1 |? ig2|? id3

I
idé6 : list

} id4 id5

Puc. 19.3. Cxema namsitu Python npu pa6ote co ciuckom

[lepemennast € comepskutT agpec crucka (id6), Kask[abplil 9JIeMeHT
CITMICKA COJIEPIKUT yKazarTesb (aapec) obbekTa. B ob1iem Buje co3manme
cIMcKa Moka3ano Ha puc. 19.4.

Ha mecTe ay1eMeHTOB crimcka MOT'YT HaXOAUTbHCA CJIOKHbIE BbIPDAKEHNUA.

OnemMeHTbl cnucka

1

. 1 ~
1
1

~
Pig 7 N

[ <ebIpaxeHue1>, <ebipaxKeHue2>, ... , <eblpaxxeHueN> ]

Puc. 19.4. O6mas ¢popma co3/1aHuUs CIHCKA
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19.2. Onepauuu Hap, cnMCKamm

O6pamarbes K OTAe/IbHBIM 2JIeMEHTaM CIIMCKA MOJKHO 110 MX uidex-
cy (IO3UIINH ), HAYMHAS € HYJIS (110 aHAJIOTAW CO CTPOKAMH ):

»>»>> e = [56.8060, 57.1578, 57.4093, 56.1843, 57.2207]
>>> e[0]

56.806

>>> e[l]

57.1578

>>> e[-1] # mocnemgHWMHM ZIeMeHT
57.2207

Oﬁpaluelme 110 HECYIIECTBYIOIIEMY UH/EKCY IPUBEJIET K ommnbke
IndexError:
=>> e[100]
Traceback (most recent call last):
File "<pyshell#10=", line 1, in <module:>
e[100]
IndexError: list index out of range

Jlo nacrosiiero MOMeHTa MBI PACCMATPUBAIN HEM3MeHIeMble THUITBI
mauubiX (Knacesr). Bemomuure, kak Python pyrancs npu nonpitke ms-
MeHUTb cTPOKY. [IpoBejieM aKCIIepuMeHT 110 U3MEHEHHIO CITMCKA!

>»>> h = ['Hi', 27 , -8.1, [1,2]] # co3gaHne cnoucka

>>> hil] = 'hello"' # maMeHeHme SneMeHTa CHMCKa B no3mipm 1
>>> h # pesynsTHUpYOUMH CIIMCOK

["Hi*, 'hello', -8.X. {1, 271]

»>>> h[l] # M3MeHeHHH] 3JeMeHT CIKUCKAa

'hellao®

Ha puc. 19.5 npejcrasiena cxeMa HaMaTH B MOMEHT CO3/[aHmst Crim-
cka h.
>>> h=['bonjour','npueeT','hola’,'aloha’,'npusiT']

id2:str id4:str
id1:str id3str

id&:str
|
* id5

Puc. 19.5. Cxema namatu Python npu pa6ote co cickom

0, 5 o)

] |
n IEI————-* igr |1 ig2 i3 |3 iaa

id6 : list

[pouasenem HamMeHeHne CrucKa:

»>> h[l] = ‘hello’

['‘bonjour', *helle’', 'hola’', ‘'alcha'’, ‘'npueir‘]
> h[1]

"hello!'

CX('MH MAMATH B MOMCHT H3MCHCHIEA CHHCKA NOKa3dia Ha puc. 19.6.
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>>> h[1]="hello'

id2:str id4:str
aloha’
id1:str id7:str id3:str id5:str

l ‘hello’ I | ‘hola’ I
\ \ \
h 0 jgt |t iar |2 iz |3

id6 : list

\ \
4 a5

id4

Puc. 19.6. Cxema namsitu Python B MOMeHT u3MeHeHuUsI ciucKa

Buzym, uTo B MaMsTH cO31aeTcs HOBBIN cTpoKoBbIi 00bekT ‘hello’.
3areMm ajipec 3Toro o6bekTa (id7) oMeIaeTcs: B MepPBYIO STYEHKY CITHC-
Ka (BMecTo ajpeca id2). Python o6Hapy:kut, uTo Ha 0OBEKT 110 axpecy
id2 6oJpIIle HET CCHIJIOK, MTOITOMY YIAJIHUT €r0 U3 MaMaTH (IIPOU3BeIeT
ABTOMAaTHYeCKyIo cCOOPKY Mycopa).

Crncok, HaBepHOe, HanboJjiee YacTO BCTPEUAIONIMIICS THUIT JaHHBIX,
C KOTOPBIM TIPUXOAUTCS CTATKUBATHCS TTPU HATTUCAHWH TIPOTPAMM. JTO
CBSI3aHO €O BCTpoeHHBbIMU B Python ¢ yHKIMAMM, KOTOPBIE TO3BOJISAIOT
JIETKO U OBICTPO 00pabaThiBaTh CIIMCKU:

* len(L) — Bo3Bpaimaer yncIo 3JIEMEHTOB B CITHCKe L;

* max(L) — Bo3Bpaiaer MakcuMaJibHOE 3HaUEeHHE B CITUCKe L;

* min(L) — Bo3BpamaeT MUHNMATbHOE 3HAYEHNE B cIIUCKe L;

* sum(L) — Bo3BpalaeT cymMmmy 3HaueHUIi B cicKe L;

* sorted(L) — Bo3BpaIaer Komnuio crucka L, B KOTOPOM 3J1eMEHTbI
yIopsiiodeHbl 1o Bo3pactanuio. He nsmensier crmcox L.

[Tprmepst BEI30BOB (DYHKITHUI 1711 pabOTHI CO CITUCKAMI:

>>> e = [56.8060, 57.1578, 57.4093, 56.1843, 57.2207]
>>> e

[56.806, 57.1578, 57.4093, 56.1843, 57.2207]
>>> len(e)

5

>>> max(e)

57.4093

>>> min(e)

56.1843

>>> sum(e)

284.7781

>>> gorted(e)

[56.1843, 56.806, 57.1578, 57.2207, 57.4093]
>>> e

[56.806, 57.1578, 57.4093, 56.1843, 57.2207]

Omnepartop «+», IPUMEHEHHBIH K CIIMCKAM, CJIYKHT JJIst X 0ObeIr-
HeHus (BCTIOMHUTE CTPOKH ):

63



>>> original = ['H',6'B']

>>> final = original + ['T']
>>> final
[IHII IBI, lTl]

Omneparius moBTOpeHus: (BHOBb BO3HUKAET aHAJIOTHS CO CTPOKAMM ):
>>> final = final * 5

>>> final

[IHII IBI, lTl, IHI, IBI, ITII IHI, IBII ITI, IHI, IBII
ITI , |H| , IBI , lTl]

I/IHCTPYKL[I/IH del nossosser YAQJIATb U3 CIITMCKA JJIEMEHTHI 110 YKa-

3aHHOMY MHEKCY (3TO MHCTPYKIINS, TIOITOMY CKOOKU He TPeOyroTCs):

>>> del final[0]

>>> final

['B', 'T', 'H', 'B', 'T', 'H', 'B', 'T', 'H', 'B', 'T',
'H', 'B', 'T']

Paccmorpum uaTepecHbiit mpumep. Cosgaanm dyrkmmio f, 00bemm-

HAIOMIYIO ABa CIIMCKA:

>>> def f(x, v):
return x + vy

>>> £([1, 2, 3], [4, 5, 61)
[1/ 2/ 31 4/ 5/ 6]

Teneps mepeganM B KauecTBe apryMeHToB GyHKIUH f 1Be CTPOKMU:

>>> f£("123", "456")
'123456"

Jlanee mepemaanm B KadecTBe apryMeHToB (pyHKImu f 1Ba dnca:
>>> f£(1, 2)
3

B urore uebosbiass GyHKIMSA yMeeT O0beINHSITh UM CKJIAIbIBATH

nmepeganubie el 0OOBbEKTBI B 3aBUCUMOCTH OT UX KJIACCa (TI/IHa I[aHHbIX).

OnepaTop In 110 aHAJIOTUU CO CTPOKaMM IIPUMEHNM K CIIUCKY:

>>> h = ['bonjour', 7, ‘'hola', -1.0, 'mpupiT']
>>> 1f 7 in h:
print ('3HaveHue ecTh B CIMCKe')

3HayeHme eCcTb B CIMCKe

AHaJIOTMYHO CTPOKaM, JId CIIMCKa CYHIECTBYET OllepaTOp HM3BJIeYE-

HUA Cpeasa:
>>> h = ['bonjour', 7, 'hola', -1.0, 'mpusit']
>>> h
['bonjour', 7, 'hola', -1.0, 'mpusBit']
>>> g = h[l:2]
>>> g
[7]
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id7 : list

g | id7 0 id2

id2:int id4:float
id3:str
7 -1.0
id1:str *hola’

'npusit’
'bonjour’ \

s N \ \ \
h [ids ———10 g7 [ jaz |2 ias |3 igw |4 ias

id6 : list

id5:str

Puc. 19.7. Cxema namstu Python npu padore co cpesamu

[lepemenHoIt g IprCBanuBaeTCs afpec HOBOro cucka (id7), comeprka-
I[Eer0 yKa3aTeJb Ha YUCIOBOI 0OBEKT, BHIOPAHHBII C IIOMOIIIBIO Cpe3a.

Bepuemcs k uncrpykiuu del u yaamiM ¢ moMoInbio cpesa moacim-
COK:

>> a = [-1, 1, 66.25, 333, 333, 1234.5]
>>> del al[0]

>>> a

[1, 66.25, 333, 333, 1234.5]

>>> del al[2:4] # yrmaneHme IIOHOCIIMCKA
>>>a

[1, 66.25, 1234.5]
>>> del al:]
>>> a

(]

19.3. [lceBAoOHUMbI U KONMPOBaHWUE CMUCKOB

PaCCMOTpI/IM OCO6€HHOCTB, CBA3aHHYIO C USMEHAEMOCTBIO CIIMCKO-
BOTO THUIIA JaHHBIX, /IJIA 3TOT'O BBIIIOJTHUM CJIEAYIOINE NHCTPYKIINN:

>>> h

['bonjour', 7, 'hola', -1.0, 'mopusitT']

>>> p = h # comepxaT yKazaTelb Ha OOMH M TOT Xe
# crnmcoxk

>>> P

['bonjour', 7, ‘'hola', -1.0, 'mpuBitT']

>>> p[0] = 1 # MomuduIIMpYEeM OmOHY M3 IIepeMeHHBX

>>> h # u3MeHMINIaAcCh Opyras IIepeMeHHas !

(1, 7, 'hola', -1.0, 'mpuBiT']

>>> P

(1, 7, 'hola', -1.0, 'mpuBiT']

Ha cxeme, npescraBienHoi Ha puc. 19.8, BugHO, 4TO IepeMeHHbIe P

uh YKa3bIBalOT Ha OAMH MW TOT K€ CIIMCOK, T.€. ABJIAIOTCA IICEBAOHM-
MaMMH.
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ig2foat id4:float

56.1843

Aiioa id3:float id5:float
| 56.8060 | | 57.4093 | s7.2207 |
P !
n [ ——0 i [T [2 i |2 ik |4 s
idé6 : list

Puc. 19.8. Cxema namsitn Python npu pa6ore ¢ ncesgonuMamu

BosHukaer BoIpoc, Kak MPOBEPUTD, CChLIAIOTCS JIU IePEMEHHBIE Ha
OJINH U TOT K€ CITUCOK:

==> X =y = [1, 2] # cozpanM ICeBOOHMMEH

=>> X 1s v # CCHIARTCHA IM INepeMeHHHe Ha OOMH M TOT Xe
# obBeKT

True

>>> ¥ = [1, 2]

>=> vy = [1, 2]

>>> X 1s ¥y

False

K crniuckam npuMeHnMEI /1Ba BU/1a Konuposanus. [lepsolii Buj — no-
BEPXHOCTINOE KONUPOBAHle, TIPH KOTOPOM CO3/IA€TCS HOBBIH 00BEKT,
HO OH Oy/IeT 3aII0JIHEH CCBIIKAMM Ha 9JIEMEHTDI, KOTOPBIE COIEPKATICH
B OpUTHHAJIE:

a = &y 3 12, 1))
>»> b = afz]
>»> b is a
False
s»> pbl2]1[0] = =100
=t -
(4, 3, [-100, 1]1] # cnMCOR & TOXe HIMEHMACH

e

Bropoii B konnposanns — 2wybokoe konuposaiie, [1pn raybokos
KOIIHPOBAHUN CO3LAeTCA HOBBIIT OOBEKT M PEKYPCHBHO CO3/1al0TCH KO-
MM BeeX 00BEKTOR, COACPKANINXCS B OPHTIHANE:

>3> 1Mport Ccopy

vy @ = [4, 3, [2, 11]

=>> b = capy.deepcopy(a)

>»>> b[2][0] = -100

> g

(4, 3, (2, 1)] # crMCOK A He WMIMEHHWICOH

e

C 0/HOIT CTOPOHBIL, CIMCOK NPEAOCTABISCT BOIMOKHOCTh MO (M-
Kallui, ¢ JIpyroit — nosiBageTesi ONacHOCTh NMOBJIHATL HA NCEBAOHHM
CTIMCKA,



19.4. MeTopb! cnucka

Pabora ¢ MeToaMu CIIMCKa TTOX0Ka Ha PabOTy CO CTPOKOBBIMU Me-
togamu'. /lanee npuBeeHbl HanboJIee MOy JISIPHBIE METO/bI CITUCKA:

>>> colors = ['red',6 'orange',6 ‘'green']
>>> colors.extend(['black', 'blue']) # pacmmupser

# CIIMCOK CIIMCKOM
>>> colors

['red', 'orange',6 'green',6 ‘'black', 'blue']

>>> colors.append('purple') # nobaBuseT 2JIEeMEeHT B CIIMCOK
>>> colors

['red', 'orange', 'green',6 ‘'black', 'blue', 'purple']
>>> colors.insert (2, 'yellow') # nobasisgeT BJIEMEHT

# B YKazaHHYID TTO3UIINIO
>>> colors

['red', 'orange',6 'vyellow', 'green',6 'black',6 'blue',
'purple']
>>> colors.remove('black"') # ymanseTr 2JIeMeHT M3 CIUCKa
>>> colors
['red', 'orange',6 'vellow', 'green',6 'blue',6 'purple']
>>> colors.count ('red') # KOIMYECTBO IIOBTOPEHUMN

# apryMmeHTa MeTona
1
>>> colors.index('green') # BO3BpamaeT IIO3UILIMIO B CINVCKE
3

>>> colors
['red', 'orange',6 'vellow', 'green',6 'blue', 'purple']

>>> colors.pop () # ymanser u BO3BpamaeT IIOCJEeIHNUNA
# mrneMeHT cImuCKa

'purple’

>>> colors

['red', 'orange',6 ‘'vellow',6 'green',6 'blue']

>>> colors.reverse() # cIOmMcoxk B oOpaTHOM IIOpsOKe
>>> colors

['blue', 'green',6 'vellow',6 'orange',6 'red']

>>> colors.sort () # copTuMpyeT CIMCOK (BCIIOMHUTE

# O CcpaBHEHUN CTPOK)

! Tonbko BMecCTO Kaacca str mcnosbsyercs list, a B kauecTBe 1epBOro aprymenra
B II0JIHOM (hopMe METO/I IPUHUMAET CIIUCOK.

2 Tlompobuee cm. https://docs.python.org/3/tutorial /datastructures.html#more-
on-lists.
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>>> colors
['blue', 'green',6 'orange',K 'red',kK ‘'vellow']

>>> colors.clear () # wmnmm del color[:], odmmaeT CIMUCOK,
# ¢ Bepcum Python 3.3
>>> colors

[]

19.5. lpeobpasoBaHue TUNOB

Ha IMpaKTHUKE JOBOJIbHO 4YaCTO BOSHMUKAET H€O6XOZ[I/IMOCTI) B U3MEHEC-

HUU CTPOK, HO HANIPAMYIO MBI 9TOTO C/IeTaTh He MOKeM (CTPOKHU OTHO-
CATCS K HEM3MEHSIeMOMY THUITY JIaHHBIX). Toraa Ha TOMOIIb TPUXOIST
crcku. PemenneM MoKeT cTaTh mpeoOpasoBaHUE CTPOKU B CITHCOK,
M3MeHeHUe CITMCKa 1 06paTHoe TIpeoObpasoBaHme CIIUCKA B CTPOKY:

>>> s = 'CTpoKa OJid U3MEeHeHUd'
>>> list(s) # ¢yHRIUsS list mHTaeTcs npeobpa3oBaTh
# apryMeHT B CINMCOK

(¢, '7', 'p', 'o', 'xk', 'a',. ', ‘'m', 'm', 'a', ,
'u', 's', 'm', 'e', 'u', 'e', 'w', 'u', 's']

>>> 1lst = list(s)

>>> 1st[0] = 'M' # m3MeHseM CIMCOK, IIOJYYEeHHHN U3 CTPO-
KU

>>> 1st

['M', 'T', 'pP', 'o', 'xk', ‘'a',. ', ‘'m', 'm', ‘'s', " ',
'n', 'sn', 'm', 'e', 'mn', 'e', 'mn', 'm', 'a']

>>> g = ''.join(lst) # mpeobpasyeM CIMCOK B CTPOKY

>>> g

'MTpoka Ojad mM3MeHeHud'

OTILCJH)HO OCTaHOBHUMCA Ha UCITOJIb30BAHUUN CNMPOKOB0Z0 MGTOIIajOiIlI
>> A = ['red', 'green', 'blue']

>>> ' '.join(A)

'red green blue'

>>> ''.join(A)

'redgreenblue’

>>> '"***%' G0in(A)

'red***green***blue'

CTpOKOBBIIT METO/T join TPUHUMAET B KaUeCTBE apryMeHTa CIUCOK,

KOTOPBIiT HEOOXOAUMO TTPeobpa3oBaTh B CTPOKY, a B KAUeCTBE CTPOKO-
BOTO 00hEKTA YKa3bIBAECTCSI COCAMHUTEb 9JIEMEHTOB CITHCKA.

[Toxosxum 06pazoM MOKHO TTPeobpa3oBaTh YNCJIO B CIIMCOK (Ha TIPO-

MEKYTOUHOM 3Talle UCIOJIb3YeTCsl CTPOKA) M 3aTeM HM3MEHUTb IOJy-
YEHHbBIU CIUCOK:
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>>> n = 73485384753846538465

>>> list(str(n)) # dYmcno mnpeobpasyeM B CTPOKY, 3aTeM
# CTPOKY B CIMCOK
[l'7l, l3l, |4|, l8l, l5l, |3|’ |8|, |4|, |7|, |5|, 131,



I8I' l4l‘ I6I' I5Ilr !3!; IBIJ l4li I6Ir I5I]

Eciiu cTpoKa CoepKUT Pas3jiesInTelNb, TO ee MOKHO 1peodpasoBaTh
B CITHCOK C MOMOIIBIO CTPOKOBOTO MeToja split, KoTopbIil 110 ymMoJrya-
HUIO B KAUeCTBe Pas3/eINTe sl HCIOJIb3YeT pobet:

»»» 8 = 'd a dd dd gg rr tt yy rr ee'.split ()
>>> 8
[lle |a|‘ 1dd|, |dd|, |ggl, lrrl.r 'tt-lr |yy|! II_I_I; Iee']

Brizos metoja split ¢ paspenurenem ":":

»>>> g = 'dra:dd:dd:gg:rr:tt:yy:rr:ee' . .gplit(":")

=>> 3

[Idl; Ial, ‘ddl, Iddl; Iggl! II—I—I.‘ 'ttl; Iyylf II—]:—I‘I Ieei]
19.6. BnoXeHHble cnMcKu

Panee YARC YIIOMHUHAJOCD, 4TO B KAYCCTBC 3JICMCHTOB CITMCKa MOTYT
HaXOJHUTbCH 00BbEeKTHI TI000T0 THIIA (KJIECCE[), HallpuMEp CIIHCKH.

s ek = (DA Tl TYBYg2ds [ev:311

id1:str idzZint id4:str id5:int id7:str id&:int

vl ] [e] ] g [G]

N A I |1
¥ id1 & id2 » id4 id5 R id7 1 id8

id3 : list id6 : list id9 : lis

—

e 110 |2
I 0 as id6 id9

id10 : list

Puc. 19.9. Cxema namsitu npu pabore Python ¢ BroskeHHbIMH criMCKaMK
TTo06HbIE CTPYKTYPBI JJAHHBIX UCTIOB3YIOTCS /LIS XPAHEHUs MATPHIL.
Ob6partiienye K BAOKEHHOMY CITHCKY MTPOUCXOIAT Yepe3 YKazaHue JBYX
WHJIEKCOB (MHIEKC BHEITHETO CIIMCKA U MH/IEKC BIOKEHHOTO CITUCKA):
>>> 1st[0][1]
1

CxeMaTH4YHO BJIOKEHHbIE CITUCKH TOKa3aHbl Ha puc. 19.9.



maBa 20
UTEPALUN

sI3bik mporpamMupoBanus Python mosBosiser B Kpardaiiinie cpoku
CO3/[aBaTh IIPOTOTHUIIBI' PeasIbHBIX IIPOTPaMM OJIaroapsi TOMY, 4TO B He-
0 3aJI0’KeHbI KOHCTPYKITUU JIJIST PEeNeHNs] TUTIOBBIX 33/1a4, C KOTOPBIMHU
YaCcTO TMPUXOAUTCS CTATKUBATHCS IIPOTPAMMHUCTY.

BcmmomanTe, Kak MBI pemiain 3aady MojcyeTa CyMMbl 9JI€MEHTOB
CIIMCKa 4Yepe3 BbI30B elnHCcTBeHHON dynkuun sum([1, 4, 35, 6, 7.0, 3,
2.0]).

PaccMoTpuM elie HECKOJIBKO TOZOOHBIX ITPUEMOB, KOTOPbIE 3HAYM-
TeJIbHO YIIPOINAIOT JKU3Hb padpaboTunka Ha sg3bike Python.

20.1. UncTpykuusa for

K HpI/IMepy, MBI XOTHUM BBIBECTHU Ha 9KpPaH Ka)KI[beI n3 3JIEMEHTOB
CIIMCKa numm.:

>>> num = [0.8, 7.0, 6.8, -6]

>>> num

[0.8, 7.0, 6.8, -6]

>>> print (num([0], '- number')

0.8 - number

>>> print (num(l],'- number')

7.0 - number

Tenepb IpeacraBmuM, 4TO B CIIMCKE ITATHCOT 9JIEMEHTOB... I[JIH 110~
no6HBIX caydaeB B Python cymectBytot yukaot. [lepenmiem sTot mpu-
Mep C UCIT0JIb30BaHreM HHCTpyKIinu for:

>>>num = [0.8, 7.0, 6.8, -6]

>>>for 1 1n num:
print (i, '- number')

.8 - number
.0 - number
.8 - number
-6 - number

[ NEN ]

! BricTpast, YepHOBasi peau3arust OyayIieil IpOrpaMMBI.
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[Luk for o3BoJIsIET 0OPATUTHCS K KAKIAOMY U3 3JIEMEHTOB yKa3aH-
HOTO crucka. VMg nepeMeHHoM, B KOTOPYIO Ha Kask/[OM Iare Oy/eT 1o-
MEIIAThCsT DIEMEHT CITUCKa, BRIOMPAET MporpaMMucT. B Harrem npume-
pe 3TO TepeMeHHasi ¢ uMeHeM 1. Ha mepBom 1iare mepemMeHHON i
MIpUCBAaUBAETCS TIEPBbIN 3JIeMEHT cIicKa num, paBHbIi 0.8. 3aTeMm 1mpo-
rpamMmMa MepexouT B TeJso nukJjia for, otaenennoe orcrymamu (4eTbipe
npobesa wian oxHa TalyJsinust). B Tesme 1ukIa COmMEpPKUTCS BBI3OB
(bynkuuu print, koTopoii nepenaercsd Ha BxoJ nepementasi i. Ha caemy-
IoIeM Iare (MTeparuu IUKJIa) IepeMeHHO 1 Oy1eT IIPUCBOeH BTOPOI
aneMeHT criucka, paBubiii 7.0. [Iponsoiiger BbI30B hyHKIIMY print st
oToOpakeHUsI TEKYIIETO COAEPKUMOrO TIepeMEHHON 1 Ha 9KpaHe U T.JI.
Teo 1UKJIa BBITIOTHSIETCS 10 TEX TOP, TOKa He Oy/IeT JOCTUTHY T KOHeI]
CITHCKA.

B o6imem Buzie nHCTpyKIns for [ist oOparieHust K KaskIoMy U3 dJIeMeH-
TOB YKa3aHHOTO CIUCKA BBITJSAUT TaK:

for <mepeMmenHHasi> in <CIMCOK>

<TeJIO LIMKIIa>

Hampuwmep:

>>> for 1 in [1, 2, 'hi']:
print (i)

1
2
hi

Wuctpykmms for cxoxknm 0o6pazoM paboTaeT st CTPOK:

>>> for 1 in 'hello':
print (i)

O —HrHo0o o

[To aHasmoruy CcO CIHUCKOM [JIsT CTPOKM TIPOUCXOAUT oOpalieHue
K Ka)X/IOMy W3 CHMBOJIOB, TIOKa He OyJIeT JOCTUTHYT KOHEIl CTPOKIL.
B ob6riem Buje 3amuch WHCTPYKIMK 1K for /17151 3aantoil cTpoKu
BBITJISIIUT TaK:

for <mepemenHasi> in <cTpoka>
<TeJyio IUKJIa>

Wuctpykuus for mo3BosisieT IPOM3BOAUTD ONEPANK HAJl OT/EJIh-
HBIMH 9JIEMEHTAMU CIIMCKA MU CTPOKH (B OOIIEM ciydae nociedosa-
meivHOCmu):

n



>>> num = [0.8, 7.0, 6.8, -6]
>>> for 1 in num:
if 1 == 7.0:
print (i, '- umcrno 7.0")

7.0 - uywmcmno 7.0

B npumepe ycioBuast mHCTpyKIus if 03BOJINIIA BBIBECTH Ha 9KPaH
TOJIbKO YKa3aHHOE 3HayeHNe U3 CIIMCKA, BBITIOJHUB B TeJie IIUKJIa CPaB-
HEHUE C KaK/IBIM 3JIEMEHTOM CITHCKA.

[ToxoxuM 06pa3oM ¢ MOMOTIBIO MHCTPYKITUU ITUKJIA TIPOU3BOIUTCST
MIOMCK CUMBOJIA B CTPOKE:

>>> country = "Russia"
>>> for ch in country:
if ch.isupper():
print (ch)

20.2. dyHKUUA range

JIoCTaTOYHO 4acTo Ha TPAKTHKeE TPU pa3paboTKe MporpaMM HeoOXO-
VMO TIOJIYIUTh duanason nesbix auces (puc. 20.1).

0123456789
L 4 A -

4
I

’ ]
Hayano war 1

~
~
~
~

OKOH4YaHwue
Puc. 20.1. Ilnana30H 1eJIbIX YHCEJ

Jlist pemenust aToil 3amaun B Python mpemycmorpena dyHKImst
range'. B kauecTBe aprymMeHTOB (DYHKIIMS IPUHUMAET HayabHOE 3Ha-
yeHue auarnaszona (1o ymosdanuio (), KoHedHoe 3HaUeHUe (He 8KAI0UU-
meavro) n mar (o ymosyanuio 1). Ecau BbI3BaTh (QyHKIMIO range
B UHTEPAKTUBHOM PeXXKUMe, TO JUATIa30HA YNCEJ Mbl HE YBUINM?:

>>> range(0,10,1)

range (0, 10)

>>> range (10)

range (0, 10)

[lng co3nanug aumarnaszoHa (Heu3MeHIeMOHN I0CJie/J0BaTeTbHOCTH )
HEOOXOIMMO UCII0Ib30BaTh, HAIIPUMEP, HHCTPYKIUIO for:

>>> for i1 in range(0, 10, 1):

print (i, end=' ")

0123456789

!Tlompobnee cm. https://docs.python.org/3.6/library/stdtypes.html#range.
2 Mynkius range BepHyJa 00beKT THIa range. VlnTepecHo, 4to range /iJisi 9KOHO-
MHU MECTa XPAaHUT B TIAMSTH TOJBKO HAYAJI0, OKOHYAHUE U AT [MATIa30HA
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>>> for 1 in range(10):
print (i, end=' ")

0123456789
>>> for 1 in range(2, 20, 2):
print (i, end=' ')

2468101214 1618

Takum o6pa3oM, B IeEpeMEHHYIO 1 Ha Ka)k[IOM Iare 1ukJa (urepa-
1un) OyeT 3amrCchIBaThCS 3HAYEHNE U3 [UAla30Ha, KOTOPBI TeHepH-
pyetcs (pyHKIMel range.

[Ipu skemaHWM MOMKHO TOJIYYUTh IUATIA30H B OOPATHOM MOPSIIKE
cienoBanust (oOpaTUTe BHUMaHKE Ha apryMEeHThI (DYyHKIINY range):

>>> for 1 in range(20, 2, -2):
print (i, end="' ')

201816 141210864

Temneps ¢ MOMOIIBIO AUANIa30HA HAMZIEM CYMMY YKCes Ha MHTepPBaJIe
ot 1 no 100:

>>> total = 0
>>> for 1 in range(1l, 101):
total = total + 1

>>> total
5050

[TepemenHOI1 1 HA Ka)KI01 UTEPAIINU ITUKJIA TIOCTEI0BATEIbHO TIPU-
cBamBalOTCd 3HadeHus1 u3 auaraszona ot 1 o 100 (mamomuHaem, 4To
KpaliHee ITpaBoe 3HaueHue He BKJoudaeTcd). Ha nepBoil urepanuu e-
pemenHas total comepxut 3nauenve 0 (nHUIMaIM3NpoBan total me-
pell BXOZOM B IMKJ). B Tese mukia cHauajsa BBIUUCJSIETCS IIpaBast
JyacTh MHCTPYKI[MU TIpUcBanBanus, T.e. total + i. [lepemennas i Ha niep-
BOM II1are cojiep;KuT 3Hadenne 1 (repBoe 3HaUeHMe U3 [UATIa30Ha), Ta-
KM 00pa3oM, TpaBasi YacTh MHCTPYKI[MHU ITPUCBanBaHus OyleT paBHa
3HaUYeHWIO 1. ITO 3HAUEHWE TIOMENAETCS B JIEBYIO YACTh, T.€. IIPUCBAU-
BaeTcst iepeMeHHoM total. Ha Bropowm mrare total yike Oyzer comep:karhb
3Hauenue 1,1 — 2, T.e. mpaBas 9acTh MHCTPYKITUU MPUCBANBAHUS CTAaHET
paBHa 3, [ajiee 9TO 3HAUEHME IIOMeEIaeTcs B nepeMennyio total u T.1.,
70 KOHIa nuamnaszoHa, T.e. 10 3HadeHus 100. [lo oxoHyaHum nmkia
B total OyzeT comepikaThCst HICKOMast CyMMa YKCE.

B Python BosMokHO 6o0Jjiee ajeraHTHOE pellleHue AaHHOH 3aJaun
B (PYHKITMOHATIBHOM CTUJIE:

>>> sum(list (range (1, 101)))
5050
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Ito perenne TpedyeT HEOOIBINNX MOSICHEHNT. /lnama3soHbl MOKHO
MCII0JTb30BaTh IIPU CO3/IAaHUU CITUCKOB:

>>> list (range(10))

(o, 1, 2, 3, 4, 5, 6, 7, 8, 9]

>>> list(range(2, 10, 2))

(2, 4, 6, 8]

Bb130B pyHKIIMM Sum /51 CIIMCKa B Ka4eCcTBE apTyMeHTa TTPUBOIUAT
K BBIYUCJIEHUIO CYMMBI 9JIEMEHTOB CITHCKA.

/InanasoH, co3naBaeMbiil hyHKIMEH range, Ha ITPaKTUKE 4acTO UC-
TIOJIB3YETCST st 3ajanust unoexcog. CIeayionuii IpuMep JeMOHCTPH-
pyeT u3MeHeHUe CITMCKA MTyTeM YMHOKEHUS KayK/I0TO U3 €r0 3JIEMEHTOB
Ha 2:

# range_two.py

lst = [4, 10, 5, -1.9]

print (lst)

for 1 in range(len(lst)):
lst[i] = 1lst[i] * 2

print (1lst)

B kavectBe aprymeHTa (pyHKIINU range B IIpUMepe 33/1aeTCs JIJIU-
Ha crimcka. B aTom ciydae cosmaBaembrii auamnason Oyzer ot 0 1o
len(Ist) - 1. Python He Bk/fouaeT KpaitHuil IpaBbIil 2JIEMEHT JAMAITa30-
Ha, TaK KaK JI/TMHA CITUCKa Beeria Ha 1 60JIblle, YeM MHIEKC TIOCJIETHETO
ero sjieMeHTa (HallOMUHAeM, MHeKCAIlUs CIIMCKA HAYMHAETCS C HYJIs).

B pesysibTare BbINOJHEHUS TTPOTPAMMOBIL:

(4, 10, 5, -1.9]
[8, 20, 10, -3.8]

20.3. Co3paHue cnucka

HepBbIM pPaCcCMOTpPHUM IIpUMEP CO3AaHUA CIIMCKaA C IIOMOIIbIO METO-
na append:
>>> a = []
>>> for 1 in range(l,15):
a.append (i)
>>> a
(L, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14]

Wucrpykius for mosBoJisier mocenoBaTe/bHO U3 AnManasoHa ot 1
10 14 BBIOpaTh YMC/Ia ¥ C TMOMOIIBIO MeToa append, HaXOAAIIETOCs
B TeJle IMKJIa, 100aBUTh UX K CIIUCKY a.

Chenytonuii mpuMep — co3jlaHue CIIMCKa U3 Inalia3oHa ¢ TIOMOIIbIO
byukiun list:

>>> a = list(range(l, 15))

>>> a
(1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14]
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Python mogaepsxuBaeT oTaebHbIE BO3MOKHOCTH (QDYHKITMOHATHHO-
rO CTUJISA TPOrPAMMUPOBAHUSA, KOTOPBIA CTPOUTCS UCKIIOYUTEIBbHO Ha
BBI30Be (DYHKIIMI U TTO3BOJISIET KOMITAKTHO 3aMMChIBaTh KOMaHabl. Oj1-
Ha U3 TaKUX BO3MOKHOCTEN — «CITMCKOBOE BKJIOYeHue> (list compre-
hension, nHave «CIMCOYHOE BCTpaWBaHue» ). PaccMOTpUM ero mpume-
HUTEJBHO K CO3/JaHUIO CIIUCKA:

>>> a = [1 for 1 1in range(l,15)]

>>> a
(1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14]

HpaBI/I]Ia pa6OTbI CO CIIMCKOBBIM BKJIIOUEHHEM IIDEACTABJIEHBI Ha
pric. 20.2.

>>>a =[iforiinrange(1,15)]
« v, -

s \ S
s A ~
’ N S
’ A S
~

4yTO genaem ¢ AN ~o
3NeMeHTOM uTo Gepem oTkyaa Gepem

Puc. 20.2. CxeMa HCII0JIb30BaHHUS CIIHCKOBOTO BKJIIOYEHUS

B ciepyromiem nmpumMepe BeIOMpaeM U3 quarasoHa Bee urcia ot 1 1o 14,
BO3BOJINM MX B KBa/IpaT M «Ha JieTy» (pOpMUPYyeM 13 HUX HOBBIH CITMCOK:

>>> a = [1**2 for 1 in range(l, 15)]

>>> a

(1, 4, 9, 16, 25, 36, 49, 64, 81, 100, 121, 144, 169, 196]

CrnckoBoe BKJIIOUEHHE TI03BOJISIET 3aaBaTh YCJIOBUE /Uit BBIOOPa
3HAYeHUsT U3 [uana3oHa (B cJaeayionieM MpuMepe UCKIIYNIN 3Hade-
Hue 4):

>>> a = [i**2 for 1 in range(l, 15) if i != 4]

>>> a

[1, 4, 9, 25, 36, 49, 64, 81, 100, 121, 144, 169, 196]

BwmecTo auamazoHos, reHepupyeMbIX hyHKITHEH range, MOKHO yKa-
3bIBATh CYHIECTBYIONIUN CITUCOK:

>> a = [2, -2, 4, -4, 7, 5]
>>> b = [1**2 for 1 1n al
>>> b

(4, 4, 16, 16, 49, 25]

B mpumepe mocjieoBaTeIbHO BHIOMPAIOTCS 3HAYEHMS U3 CIIHCKA a,
KaK/IBII M3 €T0 3JIEMEHTOB BO3BOAMTCS B KBaJpaT M «Ha JIETy» 100aB-
JISIeTCSI B HOBBIN CIIUCOK.

ITo aHasoOrMyM co CIMCKaMU MOKHO IIOCIeJ0BaTeIbHO IepeOrparTh
CUMBOJIBI U3 CTPOKU M (hOPMUPOBATh M3 HUX CHUCOK (B CJIEAYIONIEM
prMepe UCKIIOUNIN CUMBOJT 1):

>>> ¢ = [c¢*3 for ¢ in 'list' if ¢ != '"i']
>>> C
['111', 'sss', 'ttt']
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DyuKIus map! o3BoJIeT, UCTIOJB3YsT (DYHKITMOHATBHBIN CTUJIB ITPO-
TPAMMUPOBAHUS, CO3/1aBaTh HOBBII CIIMCOK HA OCHOBE CYTIECTBYIOTIETO:

>>> def f(x):
return x + 5

>>> list(map(f, [1, 3, 41))

[6, 8, 9]

B npumepe gyHKIMSA map npruHUMaeT B KayeCTBe apryMeHTOB UMS
byukimn f u cnincok (uin ctpoky). B mporiecce Bhi3oBa (hyHKIMYM map
KQK/IBIN 3JIeMeHT YKa3aHHOIO CIKCKa (MU CTPOKM ) TIOJIaeTCs Ha BXO/]
dbyuknuu f, u pesynbrat BbizoBa GyHkimnu f a1 KaKI0r0 U3 dIeMeH-
TOB YKa3aHHOTO CITHCKA «Ha JIETY» M00aBJSIETCS] KAK 9JIEMEHT HOBOTO
cricka. DyHKIMsS map Bo3BpaiaeT 0OBEKT THITA map, IO3TOMY ITOJIy-
YUTh WTOTOBBIH CIIMCOK MOYKHO C IOMOIIBI0O MHCTPyKiuu for 6o
dbynkmun list.

[Tpumep BbI30Ba DYHKIIMK mMap /JisI CTPOKU:

>>> def f(s):
return s * 2

>>> list (map(f, “hello”))

['hh', 'ee', '11', '11', 'oo0']

DOyHKIMOHATIbHBIE BO3MOKHOCTH Python mosBossioT omnpenensth
HeOOJIbINNE OHOCTPOUHbIE (DYHKIIMKM Ha MecTe Bbi3oBa (GyHKINN (¥C-
TOpUYECKU Takue (DYHKIIUU MOJYYUIN Ha3BaHue A-(DYyHKIN ):

>>> list (map(lambda s: s*2, "hello"))

['hh', 'ee', '11', '11', 'oo']

[lanee paccMOTpUM reHepaIuio CIIMCKa, COCTOANIETO U3 CAyYalHbIX
1[EJIBIX YHCEJI:

>>> from random import randint

>>> A = [randint(l, 9) for i1 in range(5)]

>>> A

(2, 1, 1, 7, 8]

B nannom npumepe GyHKINA range BbICTyIAeT KaK CYCTUYMK KOJIU-
yecTBa 9JIEMEHTOB co3faBaeMoro crucka. Obparnre BHUMaHME, UTO
pu (GOPMUPOBAHNUU HOBOTO CIMCKA MepeMeHHas 1 He MCIOJIb3YeTCsl.
B pesyibrare msarh pas Oyzper mpousBeneH Bbi3oB GyHKIMN randint?,
KOTOPasi CreHepUpyeT 1eJI0e TICEBAOCAYYalHOE YUCI0 U3 UHTEPBAJIA OT
1 10 9, 1 yKe 9T0 UKo 100ABUTCS B HOBBIN CITHCOK.

CdhopMupyem CHHUCOK, 3HaYeHUsI [JisI KOTOPOTO OyaeM 3a/aBaTh
C KJIaBUATYPBbL:

! Tlompo6hee cm.: https://docs.python.org/3.6 /library /functions.html#map.
2 TTogpobuee cm.: https://docs.python.org/3.6/library /random.html.
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input_list.py
= [] # obObaBusieM IIyCTOM CIIUMCOK
= int (input ()) # ykKasnBaeM KOIMYECTBO D2JIEMEHTOB CIIMCKAa
or 1 in range(n): # OVHKIIMS range KOHTPONMPYET IJIMHY
# crmcka
new_element = int (input()) # ykKa3nBaeM odYepenHOM
# DJIeMeHT CINMCcKa
a.append(new_element) # mpmobaBiusieM BJIeMeHT B CIIMCOK
# mocnmemHMe OBe CTPOKM MOXHO OBJIO 3aMEeHUTL OIHOM:
# a.append(int (input()))
print (a)

=8 O

PeByJIbTaT BBIIIOJIHEHUA ITPOTI'PAMMBIL

3
4
2
1
(4, 2, 1]

[Tepernuiiem TporpaMMy B OJIHY CTPOKY, UCIIOJIb3YsI BO3MOKHOCTHU
CIIUCKOBOTO BKJIIOYEHUSI:

>>> A = [int(input()) for 1 in range(int (input()))]
3

4

2

1

>>> A

(4, 2, 1]

20.4. WucTpykums while

Wucrpykuus for mcrobsyercs, eciu 3apaHee M3BECTHO, CKOJIBKO
uTepanuii HeoO6XOAUMO BBIIOJHUTH (YKA3bIBAETCS 4Yepe3 apryMeHT
(pyHKIIMY range 1M TT0OKa He 3aKOHUYMTCS CIIUCOK/CcTpoka). Ecau 3apa-
Hee KOJIMYECTBO UTEPALMil IIMKJIA HEM3BECTHO, TO IIPUMEHSIETCST MHCT-
pykius mukiaa while. Teso mukia while BoimostHsIeTcst 10 Tex mop, 1mo-
Ka BBbIpa’kKeHUE SBJISIETCS WCTUHHBIM WJIM He IIPOM3O0IIE]I BBIXOJ U3
I[KJIa C TOMOIIbI0 HHCTPyKInu break.

while <BHpaxeHMUe>:<TeJO LMKIIa>

[laymee mpuBesieH IpUMEP TPOrPAMMbI TTOJICUETa YHCTIa KPOJUKOB
C MCIIOJIb30BAHMEM MHCTPYKINY [yK/Ia while:
# while_rabbits.py
rabbits = 3
while rabbits > 0:
print (rabbits)
rabbits = rabbits - 1
Wuctpykmus while BoimosiHsieTest 10 TexX mop, MOKa 9rCI0 KPOJUKOB
B YCJIOBUU TOJI0xkUTeAbHOE (rabbits > 0). Ha kaxkmoil urepanun 1iukia
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niepeMerHast rabbits ymenbimaercst Ha 1, 9T06bBI He MOTyYnICS GECKO-
HEYHBII IIUKJI, TIPA KOTOPOM YCJIOBHE Beeraa Oy/eT 0CTaBaThCsT NCTHUH-
HbIM. B Hauyase paboThI MporpaMMbl MHUIIMAIU3UPYETCS TIEpeMEeHHasT
rabbits (mepemeHHOIl IpucBanBaeTCs HadyalbHOE 3HaYeHUe 3), 3aTeM
IIPOMCXOUT Iepexoj1 B Tesio 1ukia while, Tak kak yciosue rabbits > 0
SIBJIeTCS UCTUHHBIM (BepHeT 3HaueHue True). /lasiee B Tesie 1K1 BbI-
3bIBaeTCsT (DYHKIMs print, KOTopas 0TOOPA3UT Ha HKPAHE TEKYIee 3Ha-
yeHne nepeMmenHoii rabbits. ITocie atoro nmepemennas rabbits ymenn-
muTcest Ha 1 W cHOBa MPOM30iizeT mpoBepKa ycuaoBust 2 > 0 (BepHeT
True), nepeiizieM B TeJI0 1UKJIA U T.JI., TIOKa He goiieM /10 ycaoBus 0 > 0.
B arom ciydae BepHercst sormueckoe 3Hadenue False u mpousoiimer
BbIX07 3 nHCcTpyKIitmy while. B pesysibrate BBITIOTHEHUST TPOTPAMMBI:

3

2

1

DBeckoHeyHBIN IMKJ, OPraHU30BaHHBIN C TIOMOIIBIO WHCTPYKIIMH
while, mosBossier pousBOANTH 0OPAGOTKY BBEAEHHBIX C KJIaBUATYPHI
CTPOK:

# while_input.py

text = ""
while True:
text = input ("BBemuTe dYMCIIO MIM CTOII OJs BHXOoma: ")
if text == "cTom":
print ("Bexonm m3 IporpaMMbl! o BcTpedm!")
break # MHCTPYKIMS BHXOIA M3 IIMKJA
elif text == '1':
print ("4mucio 1")
else:

print ("9To >T0O?!")
PesynbraT BbIOSTHEHUI TTPOrPAMMbBI UMeEET CJeAYIONUN BUJT:

BBenmuTe dYMCIIO MM CTOII IJIs BHxOoma: 4

4dro >3T07?!

BRenouTe 4YUMCIO MIM CTOII OJs BHxOma: 1

ucio 1

BBenouTe 4YMCIIO MM CTOII OJIs BHEXOHOa: CTOIL

Brixonm m3 mporpammel! o BCcTpeum!

Temno ITUKJIa Whlle BbBIITOJIHAETCA 66CKOH€‘IHO€ YHCJIO pa3, TaK KaK
True BCerjga ABJIACTCA UCTUHOM. BI)IXO,Z[ N3 IUKJIa OCYIIECTBJIAETCA 110
HHCprKHHI[break,GCHHIHOHBSOBaTeﬂb BBEAET C KJIaBUATYPbl CTPOKY
«CTOII».

CﬂeﬂyKHHHﬁ HCXOHHB@iI@KCT AEMOHCTPUPYET IIPpUMED IIOACYUETA
CYMMBbI YHCeJI, BCTPEUAIONINXCA B CTPOKE!:

# total_num.py
s = 'aa3laBbbé6ccc!
total = 0
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for 1 in range(len(s)):
if s[i].isalpha(): # IOCHMMBOJBHO IIPOBEpPsEeM HaJIUdKre
# OYyKBH
continue # MHCTPYKLMS IIepexoma K ClenybleMy
# mary LumKia
total = total + int(s[i]) # HakamIMBaeM CyMMYy,
# ecnu BCcTpeTunachk Ludpa

print ("cymmMa dmcern:", total)

B npumepe ucnosb3yercs WHCTPYKIUs continue. BoimorHeHue
NAHHOW WHCTPYKIIMU TTPUBOJUT K MEePeXo/ly Ha CJeNYIONIU Tar 1nK-
JIa, T.e. Bce KOMaH/Ibl, KOTOPbIe HAXOISATCS TIocjie continue, 6yyT mIpo-
urHopupoBaHbl. /lajiee mpencTaBieH pe3yJabTaT BBINOJHEHUS IPOT-
paMMBbI:

cyMMa dmcen: 9

20.5. BnoxeHHble LUKnbl

Python mosBosisieT BKIagbIBaTh MHCTPYKIINN IIMKJIOB APYT B Apyra
TaK, KaK MOKa3aHo B CJEAYIOIIeM IpuMepe:

# for_outer_inner.py

outer = [1, 2, 3, 4]

inner = [5, 6, 7, 8]

for 1 in outer: # BHemHMI LMKII

for j in inner: # BIOXEHHH (BHYTPEHHWI) IINKII
print('i=', i, '3=', 3J)

B npumepe BHemnmit nuki for mepebupaer Bce 2/IeMEHTHI CITHACKA
outer (1Ha rmepBoO UTepalny BHEITHEro MukJjia purcupyercs i = 1), 3a-
TeM yIIpaBJIeHHE TIePeIaeTcs BIOKEeHHOMY UKy for, KoTopblil mpoxo-
JIAT TI0 BCEM dJIeMeHTaM CITFcKa inner (u3MeHsieTcs mepemennas j). ITo-
cJie TOTO, KaK 3aKOHYATCS 9JIEMEHTHI B CITMCKE inner, yIpaBjeHne BHOBbD
BO3BpalaeTcst BHeNTHeMY MUKJY (pUKcupyeTcs caeayroliee 3HadeHne
1 = 2), mocyie 9TOro BJIOKEHHBIN ITUKJ ITPOXOAUT 110 BCEM JIeMeHTaM
crircka inner. Tak oBTOpsieTCs 10 TeX MOP, IMOKa He 3aKOHYATCS dJIeMeH-
Thl B ciicke outer (puc. 20.3).

1,2 3,4]
56,7, 8]
i=1 i=2
j=5.6,7,8 j=5,6,7,8
Puc. 20.3. Ilpumep BBINOJHEHUS BJIOKEHHBIX IIUKJIOB

PGSyJIBTaT BBIITIOJTHEHUW A ITPOTPAMMBIL

i= 1 = 5
=1 j= 6
=1 =7

i= 1 j= 8
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PaccmoTtpum ipumep paboThI ¢ BJIOKEeHHBIME crickaMu (cMm. 1. 19.6):

## for_lst.py

Ist = [[1, 2, 317,

(4, 5, 6]]
for i in 1lst:
print (1)

PesyabraT BbIOSTHEHUSA TTPOTPAMMBL:

(1, 2, 3]

[4, 5, 6]

B npumepe ¢ momMotibio HHCTPYKIHK for mepebuparoTcs Bee aieMeH-
TBI CITHCKA, KOTOPbIE TaK/Ke SIBJSIOTCS criuckaMu. YToObl 100paThCst 10
9JIEMEHTOB BJIOKEHHBIX CIUCKOB, HEOOXOIUMO BOCIIOJIHb30BATHCS BJIO-
’KeHHOI nHcTpyKIueii for:

# for_lst2.py

st = [[1, 2, 31,
(4, 5, 6]]
for 1 in 1lst: # BHemHMI LIMKII
print ()
for 7 1in 1: # BIIOXEHHH IIMKII

print(j, end = "")

PesynbraT BbINOJTHEHUS TTPOTPAMMBIL:

123
456



masa 21
MHOXXECTBA

MuozxkectBo (set) B sizbike Python — HeymopsioueHHas KOJUIEKITHST
HEU3MEHSEMbIX YHUKAJIbHbBIX 3JIEMEHTOB:

>> v = {'A', 'C', 4, '5', 'B'}

>>>

{rc', 'B', '5', 4, 'A"}

OTmeTnM, 4TO MOPSIOK 3JEMEHTOB CO3/TAaHHOTO MHOKECTBA OTJIMYA-
eTcsl OT MOPsiIKa BJIEMEHTOB MHOKECTBA, OTOOPAKEHHOTO Ha JKPaHe,
TaK KaK MHOKECTBO — 9TO Heynopsidouennas xoirexuus. Ha puc. 21.1
MHOKECTBO TIPE/ICTABIEHO CXEMATUYHO.

Puc. 21.1. Muo:xectBo B si3bike Python

MuozxectBa B Python obiasaior mHTEpeCHBIMU CBOHCTBAMMU:

>>> v = {'A', 'C', 4, '5', 'B', 4}

>>> Vv

{(*c', 'B', '5', 4, 'A'}

BuauM, 4TO IOBTOPSAIOIIMECS 9JIEMEHThI, KOTOPbIe Mbl J100ABUJIN
[IPY CO3MaHUKM MHOKECTBa, OBLIM yAaJeHbl (BBITOJHSIETCSI CBOHMCTBO
YHUKAIbHOCMU 2JIEMEHTOB MHOKecTBa). llepelileM K paccMOTpeHUIO
c110c000B CO3/IaHIUST MHOKECTBA:

>>> set([3, 6, 3, 5])

{3, 5, 6}

B npumepe MHOKeCTBO GBLIO CO3[[aHO Ha OcHOBE crcka. Obparure
BHUMaHMe, YTO B MOMEHT CO3/[aHMsI MHOKECTBA U3 CIIHCKa OyAyT yaa-
JICHBI TIOBTOPSIIOIINECS 3JIEMEHTBL. ITO JIETKUI CII0CO0 OYMCTUTD CITH-
COK OT TIOBTOPOB:

>>> list(set ([3, 6, 3, 51))
[3, 5, 6]
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chHKI_[I/IH range 1103BOJIIECT CO3/laBaThb MHOKECTBA M3 Jualla3oHa:

>>> set (range(10))
{Ol 1/ 2[ 3[ 4[ 5I 6/ 7/ 8[ 9}

PaCCMOTpI/IM HEKOTOpPbIE OII€Epallui Ha/l MHO)KGCTBaMI/I1I
>>> sl = set(range(5h))

>>> s2 = set(range(2))

>>> sl

{0, 1, 2, 3, 4}

>>> S2

{0, 1}

>>> gl.add('5"') # nobamBneHme 2rIeMeHTa

>>> gl

{0, 1, 2, 3, 4, '5"}

Y MHOXecTB B s13bike Python MHOTrO 00111€T0 ¢ MaTeMaTHIeCKIMM
MHOXKecTBaMu (puc. 21.2):

>>> gsl.intersection(s2) # mnepeceuenHme MHOXeCcTB (sl & s2)
{0, 1%

>>> sl.union(s2) # obwbemmHenme MHOXecTB (sl | s2)
{0, 1, 2, 3, 4, '5"}

s2

Puc. 21.2. Onepanun HaJi MHOKECTBaMH

s1

! Tlompo6hee cm.: https://docs.python.org/3/tutorial /datastructures.html#sets.



naBa 22
KOPTEXU

Koprex (tuple) B Python cxo: 1o ¢cBomM cBOIICTBaM CO CITMCKOM 3a
HCKJIIOYEHNEM U3MeHseMOocTH. KopTeku ucmosib3yorest, Koraa Heob-
XOAMMO OBITh YBEPEHHBIM, YTO 9JIEMEHThI CTPYKTYPhI JaHHBIX HE OyAyT
U3MEHEHbI B Ipoliecce paboThl mporpaMMbl. BeromuuTte mpobiemy
c iceBgounmamu (cm. 1. 19.3).

PaccMoTpuM HEKOTOpPBIE TIOIYJISIPHBIE OTIEPAIIUN HAJl KOPTeKaMu '

>>> () # cozpaHMe IIYCTOTO KopTexa

()

>>> (4) # »TO He KOopTex, a LeJOYMCIIeHHHM OOBeKT!

4

>>> (4,) # a BOT »TO - KOPTEX, COCTOSAMMNI M3 OITHOTO

# =rnemental!

(4,)

>>> b = ('1', 2, '4") # corpmaeM KopTex

>>> b

('1v, 2, '4")

>>> len(b) # ompemensieM OIMHY KopTexa

3

>>> t = tuple(range(10)) # cozpmaHmMe KopTexa C IIOMOILI
# oyHRUIUM range

>>> t + Db # cCcrnusHMe KopTexen

(0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 1, 2, '4")

>>> r = tuple([1l, 5, 6, 7, 8, '1']) # xopTex M3 CIMCKAa

>>> T

(L, 5, 6, 7, 8, '1")

C moMompio KOpTeKeil MOKHO TPHUCBanBaTh 3HAYEHUS OHOBpE-
MEHHO [IBYM IIEPEMEHHDbIM:

>>> (X, yv) = (10, 5)

>>> X

10

>>> Yy

5

>> x, vy = 1, 3 # yOpanu KpPyILJbHe CKOOKU

!Tlompo6uee cm.: https://docs.python.org/3/tutorial /datastructures.html#tuples-
and-sequences.
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>>> X

1

>>> Y

3

[ToMeHATH MecTaMU COIEP;KUMOE JBYX TIEPEMEHHBIX MOXKHO CJIE/TY-
IOIMM 00pa3oM:

>>> X, y =y, X

>>> X

3

>>> Y

1

KopTex m3MeHUTHh HeTb3sl, HO MOKHO M3MEHHUTb, HAIIpUMeEp, CITH-
COK, BXOJAIIUIN B KOPTEXK:

>>> t = (1, [1,3], '3")
>>> t[1]

(1, 3]

>>> t[1][0] = '1"

>>> €



maBsa 23
CJIOBAPU

CuoBaps (dict) B Python — HeymopsimoueHHast maMeHseMast KOJI-
JIEKITHsI WJIH, TIPOIIE TOBOPS, «CIIMCOK» C IIPOM3BOJIBHBIMU KIIOYaM,
HEM3MEHSIEMOTO THUIIA.

PaccmoTpuM mpuMep CO3IaHusT CJI0Bapst, KOTOPBIA KasK[OMY CJIOBY
Ha aHTJIMIICKOM sI3bIKe (MHONCECB0 Katouell Cl08apsi) CTAaBUT B COOT-
BETCTBHE CJIOBO Ha MCIIAHCKOM SI3BIKE (MHONCECNBO 3HAYEHUTL CLOBAPS).
CxemMaTyHO TaKOW CJIOBAph MpezcTaBiaeH Ha puc. 23.1.

MHoXxecTBO
3Ha4YeHun

MHoXecTBO Kntoven
HeU3MeHsieMoro Tuna
\

Y
N
N\

1. eng2sp

Puc. 23.1. CxeMa cOOTBETCTBHSA MHOKECTBY KJIIOYel
MHO’KeCTBa 3HaUeHUil clIoBaps

CosnmannM c0Bapb-TePeBOAYNK C aHTJIUICKOTO SI3bIKA Ha MCIaH-
CKUU A3BIK:

>>> eng2sp = dict () # cozmaeM IIyCcTO¥M CJIOBApb

>>> eng2sp

{3}

>>> eng2spl'one']='uno' # pobaBiusgeM 'uno' s BJIEeMeHTa
# ¢ mHODexcomM 'one'

>>> eng2sp

{'one': 'uno'}

>>> eng2Z2spl'one']

'uno'

>>> engl2spl'two'] = 'dos'
>>> eng2spl'three'] = 'tres'
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>>> eng2sp

{'three': 'tres', 'oOne': 'uno', 'two': 'dos'}

B kauectse WHAEKCOB CJIOBapsA B IIPUMEPE HUCIIOJIb3YIOTCA HEU3ME-
HAEeMbI€ CTPOKH, HO MOJKHO 6bIJIO BOCIIOJIb30BAaTbCA KOPTEKaMM, TaK
KaK OHU TOK€ HEM3MEHAEMDbIE:

>>> e = {}
>>> e

ii> el(4,'6')] = '1°

>>> e

(4, '6'): '1'}

PesysbTupyiomuii cjioBapb eng2sp oToOpasuiics B «IIepeMeliaH-
HOM» BH/IE, TaK KaK, 110 aHAJOTUHM ¢ MHOKEeCTBAMU, CJIOBAPH SBJISTIOTCS
neynopsdouennoi Korexyuei. GakTaecku, cIoBapb — 9TO 0TOOpasKe-
HUE IBYX MHOKECTB: MHOKECTBA KJII0Yel 1 MHOKECTBAa 3HAYCHU.

K cnoBapsim mpumMeHnM oItepaTop in:

>>> eng2sp

{'three': 'tres', 'oOne': 'uno', 'two': 'dos'}
>>> 'one' 1ineng2sp # momck 1o MHOXRECTBY KIIOYEN
True

Ha mpakTike 4acTo cjI0Bapu KCIIOIb3YIOTCS, €CIU TPedyeTcs: HailTu
YaCcTOTY BCTPEYAEMOCTH 3JIEMEHTOB TOCJe0BATEIbHOCTH (CITHCKE,
CTpoKe, KopTexel).

Hanumiem yHKIMIO, KOTOpasg BO3BpaIllaeT CJIOBaph, COAEPIKAINA
YaCTOTY BCTPEYAEMOCTH 9JIEMEHTOB IIepelaHHOI NOC1e008amesbHOCTIU:

def histogram(s):

d = dict ()
for ¢ in s:
if ¢ not in d:
dlc] =1
else:
dlc] = dlc] + 1 # wmmm dfc] += 1
return d

Pesysbrat BbizoBa ¢dyHkiuu histogram sis crivicka, CTpoku, Kopre-
’Ka COOTBETCTBEHHO:

>>> histogram([2, 5, 6, 5, 4, 4, 4, 4, 3, 2, 2, 2, 21)
{2: 5, 3:'1, 4: 4, 5: 2, 6: 1}

>>> histogram("ywte3475eryt3478e477477474")

{‘4*: 6, '8': 1, 'e': 3, '3': 2, '7': 7, '5': 1, 'r': 1,
'v': 2, 'w': 1, 't': 2}

>>> histogram((5, 5, 5, 6, 5, 'r', 5))

{5: 5, 6: 1, 'r': 1}

! Bee o111 THIIBI JIaHHbIX UMECIOT 06]_L[I/Ie CBOfICTBa, TaK KaK OTHOCATCA K II0CJ/Ie/10BaTE/Ib-

Hoctsim. TToxpo6uee cwm.: https://docs.python.org/3/library/stdtypes.html#sequence-
types-list-tuple-range.



maBsa 24
O6PABOTKA UCKJTHOYEHWUIA B PYTHON

PaccMOTpUM IpUMep IIPOrpaMMBbl, TIPUBOASIIEH K OnTnOKe:

# zero_error.py
X = int (input())
print (5/x)

BbIoJIHUM TIporpaMMmy ¥ yOeanMcst, 4TO TIepeBoji OYKBBI B UMCIIO
U JleJIEHUEe Ha HYJIb TIPUBOJST K OIMIMOKAM:

r
Traceback (most recent call last):
File "C:\Python36-32\zero_error.py", line 1, in <module>

x = int (input())
ValueError: invalid literal for int() with base 10: 'r'
>>>
0

Traceback (most recent call last):
File "C:\Python36-32\zero_error.py", line 2, in <module>
print (5/x)
ZeroDivisionError: division by zero

Kakum 00pa3oM mpomsBecTH MPOBEPKY, YTOOBI M306eKaTh aBapuii-
HOTO 3aBepIIeHUsT MPOrpaMMbi? MOKHO, HallprMep, TyTeM MPOBEPOK
KOHTPOJIMPOBATH BBOJI C KJIABUATYPBI, KAK 3TO OOBIYHO JIETAETCS B IIPO-
e[y PHBIX SI3bIKAX MPOrPaMMHUPOBAHUSL:

# if_error.py
x = int (input())
if x == 0:

print ("Error!")
else:

print (5/x)

Tenepp nporpamma 1pu J1eJIecHUU Ha HYJIb He IIPOU3BOJUAT aBApUI-
HOI'O 3aBepIICHUd:

>>>
0
Error!
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B Python peasmmsoBan! mepexsat ommboK, OCHOBaHHBIH Ha 06pabOT-
K€ NCKJIFOYUTETBHBIX CUTyalnid. PaccMOTPUM M3MEHEHHYIO TIPOTPAMMY:
# try_error.py

try:
x = int (input ("BBemguTe umcio: "))
print (5/x)

except:

print("Bo3HMKHa ommbKa mOejyieHusT Ha HyJIb")

BoimmosTHUM MporpamMMy U TOTBITAEMCST Pa3ieTuTh Ha HYJIb:

Beemnure umcno: 0

Bo3HMKIIA OmMOKa OeJjIeHMsI Ha HYIIb

B 610K try momeraeTcst Ko, B KOTOPOM MOSKET IMTPOU30MTH OIMHOKA.
B ciayyae BO3HUKHOBEHUST OMIMOKHU (MCKIIOUNTETHHON CUTYAIlNN) yII-
paBJsieHue riepenaercst B 6710k except. [[IOBTOPHO BBITIOJTHUM ITPOTpaM-
My U1 OOHAPY/KMM, Y4TO TIPU BO3HUKHOBEHWH OMIMOKU TTepPeBoia OYKBBI
B YHCJIO, CHOBA ToMafaeM B OJIOK except:

BBemuTe 4UmMcCio: X

Bo3HMKIIA OmIMOKAa OeJjIeHus Ha HyIIb

Jlesio B TOM, uTO except Ge3 yKazaHusl TUIIA UCKIIOYUTENbHON CUTY-
alMy TIepeXBaThIBAET BCE BUIBI BOSHUKAMOINX OO0k, Kak Ham oT/ie-
JITDH OIMUOKY [IeJIEHNsI HA HYJIb OT ONMOKY TPeoOPa3oBaHUs TUTIOB?
[TepeiiemM B MHTEPAKTUBHBIN PEKUM ¥ BBITIOJTHUM HECKOJIBKO Ollepa-
I, TIPUBOJISIIIINX K MCKITIOYEHUSIM?:

>>> 4/0
Traceback (most recent call last):
File "<pyshell#0>", line 1, in <module>
4/0
ZeroDivisionError: division by zero
>>> int("r")
Traceback (most recent call last):
File "<pyshell#l>", line 1, in <module>
int ("r")
ValueError: invalid literal for int() with base 10: 'r°'

IIpu nenenvm Ha HyJab BosHHKaer ormbOka ZeroDivisionError,
pu ipeoOpasoBarny TuoB — ValueError. Bocrosnbayemcest aTum 3Ha-
HUEM U U3MEHMM HaIIy PoTpaMMYy:

# try_except.py

try:

X = int (input ("BBemmuTe dYucio: "))
print (5/x)

! [Ipyrue o6beKTHO-OPUEHTUPOBAHHBIE A3BIKU TOXKE TOAEPKUBAIOT JaHHBIN MeXa-
HU3M.

2 Tlogpobuee cm.: https://docs.python.org/3/library/exceptions.html#bltin-excep-
tions.
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except ZeroDivisionError: # yKazbBaeM TUII MCKIIOYEHNS
print ("Bo3HukKIIa ommbra OEjeHurs Ha HyJIb")

except ValueError:
print ("BozHukKIa ommbra IIpeobpas3zoBaHMs TUIOB")

3armycTuM IporpaMMy U yOeanMcst, 4TO Terephb cpadaThIBAlOT pas-
JINYHbIEe OJIOKU except B 3aBUCUMOCTH OT TUIIA BO3HUKAIOIUX UCKIIIO-
YeHUMU;

BBenouTe uymcmno: 0

Bozumkia ommbka OejeHrs Ha HYJb

>>>

BBeouTe 4YmMcCio: vy

BozHMKIIa ommbKa IIpeobpazoBaHMs TUIIOB

PaccmoTtpum ciepyronuii mpuMep 06paboTKN NCKII0YEHNN:

# try_finally.py
try:
x = int (input ("BBemuTe dYmcio: "))
print (5/x)
except ZeroDivisionError as z:
print ("ObpabaTeBaeM MCKIIOYEHMEe - OeJjieHre Ha HyIb!")
print (z) # BHBOOMM Ha »3KpaH mnHbOOpMAaIMO 06 ommbre
except ValueErrorasv:

print ("ObpabaTeBaeM MUCKIOYeHMUe - IIpeobpazoBanue”
+ " Turnos!")
print (v)
else:
print ("BHIIONHSAETCSI, €CJIM He IPpOoM30uIo"
+ " WCKIOYUTENBbHHEX CcuTyammm!")
finally:

print ("BHIIOJIHSETCSI BCerma ¥ B IIOCJIeOHKD odepenb!")

Boeimosmnnm niporpamMmy [ pa3yiinaHbIX BXOJAHBIX 3HAYEHUH:

BBenguTe uymcmno: 0

ObpabaTHBaeM MCKIIOUYeHME - »OeJIeHMe Ha HyJIb!
division by zero

BHIIONHSETCS BCerga M B IIOCJIeNHD odepenb!

>>>

BeenguTe 4ywmciio: r

ObpabaTeBaeM MCKIILYeHMe - IIpeobpa3zoBaHMe TUIIOB!
invalid literal for int() with base 10: 'r°'

BHIIONIHAETCSI BCerma M B IIOCJIeOHD odYepenb!

B npumepe mokasano, 4To uHGOPMAIUID 00 MCKIIOYEHUH MOKHO
MIOMEIATh B TIePEMEHHYIO (C MOMOIIbI0 UHCTPYKIIUK as) U BHIBOJIUTH
Ha 9KpaH ¢ MTOMOIIbIO (pyHKIUH print.

[lepexBaT MCKJIIOYEHUI HMCIIOJIb3YETCSI MPU HAIMCAHUU (DYHKIIHIL.
Paccmorpum mpumMep 06pabOTKM OMIMOKHU, KOTJAa MCKOMBIN 9JIEMEHT
He 0OHapYJKEH B CIIHCKe:
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# list_find.py
def list_find(lst, target):
try:
index = lst.index(target)

# MeTonm index reHepupyeT MUCKIodYeHme ValueError:
except ValueError:

## ValueError: value 1s not in list
index = -1
return index

print (list_find([3, 5, 6, 7], -6))

PesynbraT BbINOJTHEHUSA TTPOTPAMMBL:
-1



nmaBsa 25
PABOTA C ®ANNAMU

Ha mpakTuke maHHbie a1 0O0pabOTKM 4acTO MOCTYIMAIOT U3 BHEIII-
HUX UCTOYHUKOB — (haityioB. CyliecTBYIOT pa3ianyHbie popmaThl (aii-
JIOB, HarboJIee TIPOCTON 1 YHUBEPCATIbHBIN — TeKCTOBBIN. OH OTKpPbIBA-
eTcss B JIIOOOM TEKCTOBOM pefakTope (Hampumep, CTaHAapPTHOM
BiiokHoTe). Pacimupenus y TekcToBbIxX (haitnos: .txt, .html, .csv u T.a.

[ToMuMO TEKCTOBBIX eCThb IpyTUe TUIIBI (hailioB (My3bIKaTbHbIE, BU-
neo, .doc, .ppt 1 TIp.), KOTOPbIE OTKPHIBAIOTCS B CHIENIUATBHBIX IIPOTPAM-
Max (My3bIKaJbHBIX WK BumeonpourpoiBaressix, MS Word u 1.11.).

B aT0ii ry1aBe ocTaHOBUMCST HA TEKCTOBBIX (paiiyiax, XOTsI BO3MOKHO-
ctu Python nmu He orpaHuYMBarOTCSI.

BroinosHuTe ciemytoniye maru:

1) cospaiite Karaior file examples,

2) ¢ nomoinbio (HampuMmep, biyiokHOTa) co3zmaiiTe B KaTajaore
file examples texcroBbiil daiin example text.txt, comepsKauuii ciaery-
IOIIUI TEKCT:

First line of text
Second line of text
Third line of text

3) cosmaiite B Karanore file examples daiin file reader.py, conep-
KAl MCXOHBIN TEKCT TIPOTPaMMBbI Ha s13bike Python:

# file_reader.py

file = open('example_text.txt', 'r')

contents = file.read()

print (contents)
file.close()

BermosiauM nporpammy file reader.py:

First line of text
Second line of text
Third line of text

Ornucanue porpaMMbl TIPEICTaBIeHO Ha puc. 25.1.
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OTKpbITUE ¢harna PEXUM OTKPLITUS
« o
( OTKprTVIe"KHMI'M channa: ureHue (read)
npu uteHun”) N \
\ N \
Y
N . N \

umsa cavina
Y

harinoBbIn 06bEKT \ \‘
wopvanmoos ¥ file = open(‘example_text.txt', 'r')
oTKpbiBaeMoM chavine: - =
chbaiinoBbIvi Kypcop, T.e.

CKOMBKO YXke Npounu contents = file.read()
(“3aknagka B kHure”) P el
npoyects ,’/ print(contentS) ocsoGoauThL

copepxumoe ~# 3aHATbIe (hanom

cavina B Buge pecypcsl

CTPOKM 1 fl I e. C|Ose () *------=== (3aBepwnTb

MOMeCTUTL B onepauuu ¢
nepemMeHHyo chainom)

Puc. 25.1. Onucanue nporpammsi i pa6otsI ¢ Paiiramu B Python

Paccmorpenssiii moaxoz k pabore ¢ daittamu’ Python yraciegosa
ot st3bika C. ITo yMoJIuaHuio, ecyiv He YKa3biBaTh PEKUM OTKPBITHS, HC-
OJTB3YETCST OTKPBITHE Ha «4TeHHe» (MOKHO OTKPBITh Ha «3aIUCh» WJIN
«J100aBJIEHIE> ).

MDaiiel 0COOEHHO TOABEPKEHBI OMTMOKAM BO BpeMst pabOThI ¢ HUMU:
JKECTKUI IUCK MOYKET 3aIl0JTHITHCS, [T0JIb30BaTe/Ib MOKET YIAJIUTh HC-
oJIb3yeMblil (hailsr Bo BpeMs 3anucu, (ailjl MOTYT epeMecTUThb U T.1I.
ITU U APYrUe TUIBI OMMOOK MOKHO HEPeXBaTUTh € IIOMOIIbI0 0Opa-
GOTKM MCKJIIOYEHHUIA.

Jlanee mokazaH mpumep 00pabOTKU OMIMOKM OTKPBITHSI HECYTIECT-
Byfomiero (aiina c nmernem 1example text.txt:

# file_reader2.py
# Ommbra mpu OTKPHTUM dania
try:
f = open('lexample_text.txt') # oTKpHTHMe daliyla Ha dYTe-
Hue
except:
print ("Ommubra OTKPHTHUS danma")
else: # BHIIONHSAETCS, €CJAM He IPOU3OIIIO OMMOKU
f.close()
print (' (OumcTka: 3akpeTHe Odarna) ')

Beimosnum iporpammy:

Ommbra OTKPHTHUS damna

B naspHeitmem st paboThi ¢ aitiaMu 6yaeM HCII0Ib30BaTh MEHEO-
ocep konmexcma (MHCTPyKIiO with?), koTopsrit He TpeOyeT pydHOTO
0CBOOOKIEHUST Pecypcos, T.e. BbizoBa Metona close. B ciexyioniem
npuMepe IpecTaBIeH UCXOHBIN KO/ ITPOTPAMMBbI C UCIIOJIb30BaHUEM
MeHe/[JKepa KOHTEKCTa:

# file_reader3.py

! Tlompobnee cm.: https://docs.python.org/3/library /os.html#os-file-dir.
2 MeHeKep KOHTEKCTA UCTIOJIb3YEeTCsl He TOJIbKO TIpHu pabore ¢ (hailiamu.
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try:
# ocBobOoXkIeHMVe pPecypCOB MIPOMCXONOUT AaBTOMATUYECKU
# BHYTPM MeHemxepa KOHTEKCTAa:

with open('lexample_text.txt', 'r') as file:
contents = file.read()
print (contents)
except:

print ("Ommbkra OTKPHTHUS odanma")

BoimosinuM niporpammy:

Ommbkra OTKPHETHSA odanna

Pasz6epemcs, kakum ob6pazom Python ompenenser, riae nuckarb daiin
1t OTKPBITHS. B MoMeHT BbI3oBa (hyHKINK open Python wimer yka-
3aHHBINA (a1 B TeKyIIeM pabouem xamanoze (TaM, TIe PacIoOKeHa
3armyckaemasi mporpamma). OTmpenennTh TEKyIuii pabodynil KaTajor
MOJKHO CJIEYIOIIMM CIIOCOOOM:

>>> import os

>>> os.getcwd()

"'C:\\Python36-32\\file_examples'

Ecsin oTKpbIBaeMbIii (haili HAXOAUTCS B APYTOM KaTajuore, TO HeoO-
XOJIMMO yKa3aTh IIyTb K HEMY:

1) abCOMOTHBIN 1Ty Th, T.e. HAUWHASI C KOPHEBOTO KaTaJIOTa:

"C:\\Users\\Dmitriy\\datal.txt"
2) OTHOCHUTEJIbHBII IyTh data\\datal.txt', T.e. ITyTh OTHOCUTEJIBHO Te-

xaranor home

reader.py

karanor data 'data\\data 1 tXt'

datal.txt

Puc. 25.2. Cxema onpe/ieieHis] OTHOCUTEJIBbHOTO ITYTH

Kymiero pabouero katajnora 'C:\\Users\\Dmitriy\ \home  (cm. puc. 25.2).

Jlaee paccMOTPUM HEKOTOPBIE CIIOCOOBI YTEHUST COAEPIKIMOTO
(paiina.

[Tpumep uTeHUSA COMEPKUMOTO Bcero daiija, HaYuHAS € TeKyIen
nosuyuu Kypcopa (rmepemMeniaeT Kypcop B KoHelr (paiisa):

# file_readerd.py

with open('example_text.txt', 'r') as file:

contents = file.read()
print (contents)

PesysibTaT BBINIOJHEHUS TTPOTPAMMBIL

First line of text
Second line of text
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Third line of text

Creaytomuii IpuMep AeMOHCTPUPYET paboTy ¢ Kypcopom (aHAIOoT

3aKJIaJKH1 B KHUTE, C KOTOpOfI IMpoaoJIKaeTCA IITeHI/IG)Z

# file_reader5.py
with open('example_text.txt', 'r') as file:
contents = file.read(10) # yKaszwBaeM KOJI-BO
# CUMBOJIOB MOJIsT YTEHUS
# Kypcop mnepememaeTrcs Ha 11 cuMBOII

rest = file.read() # uumraem c 11 cumMBOJa
print ("10:", contents)
print ("ocTanbHOe:", rest)

PesyibTar paboThl MPOrpaMMBL:

10: First line
ocranbHOoe: of text
Second line of text
Third line of text

Ecim H606XOI[I/IMO IMOJIYYUTD CITNCOK, COCTOHI_HI/Iﬁ n3 CTPOK, TO MOJK-

HO BOCIIOJIb30BAaTbCA METOJOM readlines TaK, KaK IIOKa3aHO B IIpUMeEPE:

# file_reader6.py

with open('example_text.txt', 'r') as file:
lines = file.readlines()

print (lines)

PesysnbraT paboThl TIPOTPAMMBI:

['First line of text\n', 'Second line of text\n', 'Third
line of text']

JList BBITIOJTHEHUSI CJIEYIOIIEro mpuMepa cosaiire daiia plan.txt,

COI[GP)KaH_[I/Iﬁ TEKCT:

Mercury
Venus
Earth
Mars
Jupiter
Saturn
Uranus
Neptune

Hamumem mporpammy, obpabarbiBamollyio cojep:kumoe aiiira

plan.txt:
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# file_reader7.py
with open('plan.txt', 'r') as file:
# UYuTaeM comepxuMoe odaiia B BUIE CIIMCKa CTPOK
planets = file.readlines/()
print (planets)
# OTobpaxkaeM DJIEeMeHTH CIMCKa B ODOpAaTHOM IIOpSaOKe
for planet in reversed(planets):



# BozBpamaeM KOIMI CTPOKM, M3 KOTOPON yOajleH CUMBOJ /n
print (planet.strip())

B pe3yJibTaTe BbIIIOJIHEHWA ITPOTrPaMMBbI:

['Mercury\n', 'Venus\n', 'Earth\n', 'Mars\n',
'"Jupiter\n', 'Saturn\n', 'Uranus\n', 'Neptune']
Neptune

Uranus

Saturn

Jupiter

Mars

Earth

Venus

Mercury

ECHH:HGO6XOHHLH)IHﬂHOHHHTb HGKOTOPBKEOHepaHHHﬁCIGDKHOﬁﬁHS
cTpok aiia, HauMHasA ¢ TeKylleil Mmo3uiuu (ailJioBoro Kypcopa o
KoHIIa (aiia:

# file_reader8.py

with open('plan.txt', 'r') as file:

for line in file:
print (line)
print (len(line.strip()))

PeBy.JIbTaT BBITTIOJIHEHH A ITPOTPAMMBIL

Mercury

7
Venus

Earth

Mars

4
Jupiter

5
Saturn

6
Uranus

6
Neptune
7

B caemytorem nmpuMepe Mpon3BOAUTCS 3alIUCh CTPOKU B (paiin. Ec-
au aiia ¢ yKkasaHHBIM MMeHeM B paboueM Karajiore HET, TO OH Oy/er
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cos/iat, ecu ailyI ¢ TAKUM UMEHEM CYIIECTBYET, TO OH OyIeT mepe3a-
TTHCaH:

# file_write.py

with open("top.txt", 'w') as output_file:
output_file.write("Hello!\n")
# MeTom write BO3BpamaeT YMCIIO 3alMCAHHBX CHMBOJIOB

Jlns obaByieHus CTPOKU B (paitl HeOOXOAUMO OTKPHITH (hailia B pe-
x&uMe 'a’ (cokp. ot append):
# file_append.py

with open("top.txt", 'a') as output_file:
output_file.write("Hello!\n")



maBa 26
PEIYNIAPHbIE BbIPAXKEHUA

Python moazep:;kuBaeT MOIIHBIN SI3BIK PErYJISIPHBIX BBIPAsKEHUI!,
T.. mMabJOHOB, 110 KOTOPBIM MOJKHO HCKaTh/3aMEHSITh HEKOTOPDII
texkct. Hampumep, peryisiproe Bbipakenue '[ea]’ osHadaer 10001t
CHMBOJI 13 Habopa B CKOOKaXx, T.e. peryJsipHoe Boipaskerue 'r[ea]d’ cos-
nazaer ¢ 'red’ u 'radar’, Ho He co ciioBoMm 'read’. /{yst paboThI € peryJisip-
HBIMI BBIPAKEHUSIMU HEOOXO[UMO UMIIOPTUPOBATH MOYJIb I€:

>>> import re

>>> re.search("r[eald", "rad") # yrxazpBaeM mabJjiOH M TEKCT
<_sre.SRE_Match object; span=(0, 3), match='rad'>

>>> re.search("r[eald", "read")

>>> re.search("[1-8]", "3")

<_sre.SRE_Match object; span=(0, 1), match='3"'>

>>> re.search("[1-8]", "9")

>>>

B ciyuae coBnamenusi TeKCTa ¢ MabJIOHOM BO3BPAIIAETCST O0BEKT
match?, urave Bo3Bpaiaercs: None.

! TIompoGhee cm.: https://docs.python.org/3/howto/regex.html.
2 Tlogpobuee cm.: https://docs.python.org/3/library/re.html#match-objects.



maBa 27
ObbEKTHO-OPUEHTWUPOBAHHOE
NMPOrPAMMWPOBAHUE HA PYTHON

27.1. OcHoBbl 06bEKTHO-OPUEHTUPOBAHHOIO NoAXoAa

[TpeamosokuM, 94TO CymiecTByeT HabOp CTPOKOBBIX MEPEMEHHBIX
JIJIS1 OIIMCAHUS aJipeca MPOKMBAHUS HEKOTOPOTO YeJI0OBeKa:

addr_name = 'UBaH lBaHOB'

addr_linel = 'MOCKOBCKMNM TIp. 122' # agpec IPOIMCKU
addr_line2 = "' # darkTuUecKU ampec IPOXMBAHUS
addr_city = 'MockBsa'

addr_state = 'BoCcTOYHHII' # aAIMUHVCTPATWBHHI OKPYT
addr_zip = '123678" # MHIEeKC ampeca IIPOIIMCKU

Harnumem dynkmmio (addr.py), koTopast BBIBOAUT Ha 9KpaH BCIO
MHOOPMAITNIO O YeJIOBEKE:
def printAddress (name, linel, line2, city, state,
zip_code) :
print (name)
if(len(linel) > 0):
print (linel)
if(len(line2) > 0):
print (line2)
print (city + ", " + state + " " + zip_code)
# BrRoB OYyHKIIMM, IIepemada apTyMeHTOB:
printAddress (addr_name, addr_linel, addr_line2,
addr_city, addr_state, addr_zip)

Pesyabrar paborsr nmosryuusiieiicst mporpamMmsl (addr.py):

IBan lVBaHOB

MOCKOBCKUM IIp. 122

MockBa, BocTounwmm 123678

[TpenrnooxuM, U3MEHUJINCH CBEJEHUS O YeJIOBEKE U TTOSTBUJICST MH-
nekc aapeca nposkuBanusi. Co3maanM HOBYIO TIEPEMEHHYIO:

# co3zmalimM IIepeMeHHYI0, CoepXallyld MHIOEKC angpecCa IIPOXVMBAHNMA

addr_zip2 = "678900"

Oyuknust printAddress ¢ yueToM HOBBIX CBeleHWIT OyaeT MMeTh
crenyroumii Buz (addrl.py):

98



def printAddress (

name, linel, line2,

# mobaBwamM TapaMeTp

print (name)

if(len(linel) > 0):
print (linel)

if(len(line2) > 0):
print (line?2)

# mobaBuiM BHBOI Ha

print (city + ", " +

city,
zip?2

state, zip, zip2):

BKpaH IIepeMeHHOUW zZip2

# HOobaBmiam HOBHM apryMeHT addr_zip2:

printAddress (addr_name,
addr_city,

addr_state,

state + " " 4+ zip + " " + zip2)
addr_linel, addr_line2,
addr_zip, addr_zip2)

[TpUIILIOCh B HECKOJIBKMX MECTaX U3MEHHUTh MCXOHBII TEKCT MPO-
rpammbl (addrl.py), uToObI yuecTh HOBOe ycaoBue. B uem coctout He-
JI0CTAaTOK PACCMOTPEHHOTO 1mox01a? OrpoMHOE KOJIMYECTBO MepeMeH-
upix! Uem OoJibllle CBEAEHUII O 4YeloBeKe HYKHO 00paboTaTh, TeM
60oJIbIIIe TIEPEMEHHBIX MBI JIOJUKHBI c03/1aTh. KOHEYHO, MOKHO TIOMEC-
TUTh BCE B CIIMCOK (9JIEeMEHTaMU CIHMCKa TOTAa OYyAYyT CTPOKH),
Ho B Python ectb GoJiee yHUBepcanbHbII TOAXO0 111 paboThI ¢ Habopa-

MU Pa3HOPOJHBIX /ITAHHbIX.

OO6benHIM BCe CBEIEHNST O YeJIOBEKE B €INHYI0 CTPYKTYPY (Kaacc)

¢ umenem Address:

class Address() :
name = ""
linel =
line2 =
city =
state =
zip_code =

# uMs Kilacca BHOMpaeT MIPOIrpPaMMMUCT
# cTpokoBOe TOJNIe KJiacca

Kiacc B Hamieil mporpamme 3azaer 1mab/ioH s XpaHeHUs MecTa
IPOKMUBaHUs 4dejoBeka. IIpeBpaTuTh 1maGJOH B KOHKPETHBIN agpec
MOJKHO uepes coszanue oosexma (axsemniapa)' kinacca Address?:

homeAddress = Address()

Terepp 3amoTHIM T0J1 00bEKTa KOHKPETHBIMY 3HaYeHUSIMU (depes

TOYKY):

## Barmongsgem roje name obbekTa homeAddress:

homeAddress.name =
homeAddress.linel =
homeAddress.line2 =

"IBaH lVBaHOB"
"MOCKOBCKUM IIpP.
"Tuxad yi.

122"
12"

homeAddress.city = "Mocksa"
homeAddress.state = "BOoCTOYHHM"
homeAddress.zip_code = "123678"

' B Python kiracchl siBaistroTcst 00bEKTaMH, HO JIJIs1 YIIPOIIEHUsT OyIeM CUUTATh, YTO
9TO TOJIbKO MIA0JIOH JIJIsT CO3/IaHKsT OOBEKTOB.
2 BecriomuwmTe 0 co3annn oObekTa Kiracca int: a = int ().

99



Cosmaaum erre oauH 00bekT Kiracca Address, KOTOPBIN COMEPIKUAT
UH(OPMAIIIIO O 3aTOPOIHOM JIOME TOTO JKe YeOBeKa:

# IIepeMeHHasi COHNEPXMT ampec obbexTa kJjacca Address:
vacationHomeAddress = Address ()

3agaauM 1o 00beKTa, aZpec KOTOPOro HaXOAUTC B IIePEMEHHOI
vacationHomeAddress:

vacationHomeAddress.name = "lBad /MBaHOB"
vacationHomeAddress.linel = "mop.Mupa 12"
vacationHomeAddress.line2 = ""
vacationHomeAddress.city = "KomomHa'
vacationHomeAddress.state = "lleHTpalbHEM pPamoH"
vacationHomeAddress.zip_code = "12489"

BoiBesiem Ha skpaH uH(OpPMAIUIO O TOPOJIe I OCHOBHOTO U 3aro-
POIHOTO aJPecoB MPOKNUBaHUs (depe3 yKazaHue MMeH 00BhEKTOB):

print ("OcHOBHONM ampec OpoxuBaHms " + homeAddress.city)
print ("Agpec 3aropomHoOro moma "
+ vacationHomeAddress.city)

Wamennm ncxomubiii ko ¢pyHknun printAddress ¢ yaerom mosry-
4eHHBIX 3HaHUI 00 0ObEKTax:

def printAddress(address): # mepemaeM B QOYHKIMD OOBLEKT
print (address.name) # BHBOIMM Ha DKpaH IIoje OobbeKkTa
if (len(address.linel) > 0):
print (address.linel)
if(len(address.line?2) > 0):
print (address.line2)
print (address.city + ", " + address.state + " "
+ address.zip_code)

Ecin o6bexts homeAddress u vacationHomeAddress patee Gbi-
JIV CO3/IaHbl, TO MOKEM BBIBECTH MH(MOPMAIINIO O HUX, ITePeiaB B Kave-
cTBe aprymenTa ¢yHukimy printAddress:

printAddress (homeAddress)
printAddress (vacationHomeAddress)

B pesyabrare BoimosHennst mporpamMmMbl (addr2.py) mosrydmm:

OCHOBHOI aIpec IpOoXMBaHMsA MOCKRBa
Ampec 3aropomHoro mnoMa KoJjioMHa
/IBaH lBaHOB

MOCKOBCKUN IIp. 122

Tuxasa yma. 12

MockBa, BocTounwm 123678

/iBaH lBaHOB

mp.Mupa 12

KomnoMHa, lleHTpalbHHNM panoH 12489

Bo3MoxHOCTH KJ1aCCOB 1 OOBEKTOB HE OTPaHNYMBAIOTCA JINIIb 00b-
€INHEHNEM IIEPEMEHHDLIX 11O/ OAHUM MMEHEM, T.€. XPAHEHUEM COCMOA-
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nust o6vexma. Kmaccel Takske MO3BOJIAIOT 3a/aBaTh (DYHKIINKA BHYTPH
cebst (memoowt) 1715t pabOoThI € MOJISIMU KJIACCa, T.€. BJIUATH Ha nogedenue
obvexma. J1nst ;eMOHCTpanuy co3gaanM Kiaacc Dog:

# ndog.py

class Dog () :
age = 0 # BoOzRpacT cobakxu
name = "" # uMsa cobaku
weight = 0 # Bec cobakrku

# MIepBHM apryMeHTOM JOOTO MeToIma BCerma SBJISeTcs
# self, T.e. caM OOBEKT:
def bark(self): # oyHKIMSA BHYTPU KJilaCcCa Ha3HBaeTCs
# MeTomoM
# self.name - obOpameHme K UMEHM TEKYIEeTO
# obbexTa-cobaru
print (self.name, " rToBOpuUT Tas")

# ConpmaemM obOBerkT myDog Kiacca Dog:
myDog = Dog ()

# IlpmcBamBaeM 3HAYEHUs IIOJNIsSIM ObBerkTa myDoJg:

myDog.name = "Jlaika" # mMsa cobaku
myDog.weight = 20 # Bec cobakrku
myDog.age = 1 # BOBpacT cobaru

# BrzmBaeM MeTon bark obwvekTa myDog,

# T.e. mompocuM cobaky IIoIaThb TIOJIOC:

myDog.bark ()

# IlonmHas dopMa OJjsi BEH3OBa MeToma myDog.bark()

# OymeTr: Dog.bark(myDog), rme myDog - caM ob0wmekT (self)
Pesysbrat paboThl MPOrpaMMBL:

Jlaika TOBOPMUT TraB

JlaHHBII TIpUMEp JEMOHCTPUPYET 00BEKMHO-0PUCHMUPOBAHNDLIL
100x00 B IPOrpaMMUPOBAHUU, KOIJA CO3AAIOTCS OOBEKThI, MPUOJIN-
JKEHHbIE K peasbHOM KU3HU. Mekay 00beKTaMi TPOUCXOINUT B3aNMO-
JeiicTBUE O CPeACTBaM BbI30Ba MeTo/0B. Ilosst obbekTa (mepeMeH-
HbIe) (DUKCUPYIOT €TO COCTOSTHIIE, @ BBI30B METO/Ia TPUBOIUT K PEAKIIIH
oObeKkTa 1 (MJIN) MIBMEHEHUIO €T0 COCTOSTHUS (M3MEHEHHIO ITePEMEHHBIX
BHYTPH O0BEKTA).

B npenpiayinem nmpuMepe Mekay co3natnneMm oo0bekta myDog kirac-
ca Dog u npucBoennem emy nmenu (myDog.name = "Jlaiika") mpo-
IIIJIO HEKOTOPOe BpeMst. MOJKeT MPOM30HTH TaK, YTO MPOrPAMMUCT 3a-
OyzeT yKkasaTh UMs, U TOTa cobaka ocTaHeTcs: Oe3bIMAHHOI — TaKOro
JOIYCTUTH Heb3s. V36exarh mogo0HOI OIMOKN TO3BOJISIET CITEI[HAIb-
HbIII MeTo/ (KoHCmpyKmop), KOTOPbIN BbI3bIBAETCS aBTOMATUYECKU
B MOMEHT CO3[[aHusI 00bEKTa 3aJaHHOTO KJiacca. PaccMoTpuM mipuMep
paboThl KOHCTPYKTOPA:
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# dogl.py
class Dog():
name = ""
# KOHCTPYKTOP BHB3HBAETCS B MOMEHT CO3IDaHmus obbeKkTa
# »TOro KIacca;
# cHoeumanbHBM MeTOn Python, mosToMy OBa HUMKHUX
# momYepKMUBaHUS
def _ _init_ (self):
print ("Pomunack HoBas cobarkal")

# CozpmaeM cobaky (o0obbexT myDog kimacca Dog)
myDog = Dog ()
3allyCTUM IIPOrpaMMmy:

Ponunachk HOBas cobaka!

Cuenyionuii mpuMep AeMOHCTPUPYET HMPUCBOEHME MMEHU codake
yepes BbI30B KOHCTPYKTOPA KJlacca:
# dog2.py
class Dog():
name = ""
# KOHCTPYKTOP
# Br3pBaeTCcs Ha MOMEHT CO3IaHmsi obbekKTa BTOTO Kiacca
def _ init__ (self, newName) :
self.name = newName

# CozpmaeM cobaky ¥ yCTaHaBIMBaAEM ee UMs:
myDog = Dog ("Jlanka")

# BoBOOUM MMsSI CODOAKM:
print (myDog.name)

# Crenmyomasi KOMaHOa BHIOACT OMMOKY, IIOTOMY HYTO

# KOHCTPYKTOPY He OBIJIO ITepenaHOo VIMA:

# herDog = Dog/()

Temepp MMst cO6aKU TIPHUCBANBAETCS B MOMEHT €€ CO3MaHust (POoK-
nenns). B xkoncrpykrope ykasanm self.name, Tak kak B MOMEHT BbI-
30Ba KOHCTPyKTOpa BMecTo self mojcraBuTcs KOHKPETHBIN OOBEKT,
T.e. myDog.

PesyibTaT BBIIIOJHEHUS IPOrPAMMObIL:

Jlaka

B nipenpiayiiem mpumepe st oOpaiieHust K MMeHN cOOaKM MbI BbI-
BOJIMJIA Ha 9KpaH nojie myDog.name, T.e. 3a71e3a711 BO BHyTPEHHOCTH
00beKTa U I0CTABAJIM OTTY/Ia MH(MOPMAIIHIO O HEM. 3BYUHT KyTKOBATO,
09TOMY J17is1 HoJIee «TyMaHHOI» paboThl qo6aBuM B Kiacc Dog nBa me-

toza setName u getName:
# dog3.py
class Dog() :
name = ""
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# KOHCTPYKTOP BHB3HBAEeTCsS B MOMEHT CO3IDaHusa obbekTa
# »Toro kiacca
def __init_ (self, newName) :
self.name = newName
# MoxeM B J0DOOM MOMEHT BH3BATL MeTOI U WM3MEHUTDH
# uMst cobaru
def setName (self, newName) :

self.name = newName
# MoxeM B 10060V MOMEHT BH3BATHL METON U y3HATH UMS
# cobakm

def getName (self) :
return self.name
# BoORBpamaeM Tekylee UM 00beKTa

# ConpaeM cobaky C HadYaJIbHBEM MMEHEM:
myDog = Dog ("Jlanka")

# BoBOOUM MMsI CODAKM:
print (myDog.getName () )

# Vcra”mapimMBaeM HOBOE UMs CObAKM:
myDog.setName ( "llapux")

# IlpoBepsieM, YTO ¥MSA M3MEHUIIOCH:
print (myDog.getName () )
BoinostHuM niporpamMmy:

JTavka
Mapmk

27.2. HacnegoBaHue Knaccos

Oo6wpekTHO-OpuenTrpoBanubiil oaxon (OOII) B mporpamMMupoBa-
HUM TECHO CBS3aH C MBIIIJIEHUEM YeJ0BeKa, C YCTPOMCTBOM ero rnamsi-
. UtoOsl syurire moHsTh ocoberroctr OOII, paccMOTpuM MOIEND
XpaHeHWs1 U u3BJedyeHus nHGOPMAIUU U3 TTaMITU YesoBeka (Mo/eshb
npenyoxkena Kommmnazom n KBusmmanom)!. B cBoeM akcmepumenTe
yueHbIe MCIOJb30BaIl CEMAHTUYECKYIO CETh, B KOTOPO# ObLIN TIpej-
CTaBJIeHBbI 3HAHMS O KaHapelike (puc. 27.1).

Hampumep, «kaHapeiika — 3T0 jKeJiTasd NTUIA, KOTOPas YMEET MeThy,
<IITUIBI UMEIOT TI€Pbs U KPbLIbs, YMEIOT JieTaTb» U T.I1. 3HaHUs B 3TOM
CEeTU TIPE/ICTABJIEHBl Ha PA3JIMYHBIX YPOBHSX: HA HUKHEM YPOBHE pac-
noJiarafotcst 6oJiee YacTHbIE 3HAHWS, a Ha BEPXHUX — Oosee oOIIHe.
[Tpu Takom mozxo/ie /1Jisi IOHUMAaHUs BbicKa3biBaHUs «KaHapeiika Mo-
JKeT JIeTaTh» HEOOXOIMMO BOCITPOU3BECTH NHMOPMAIIMIO O TOM, YTO Ka-
HapelKa OTHOCUTCST K MHOKECTBY IITHUIL, ¥ Y TITHUI] €CTh 00Illee CBOMCT-

! Taspunosa T. A., Kyopsasues /1. B., Mypomues /I. F. nxenepust 3Hanuii. Mojenn
u Metozbl : yuebuuk. CIT6. : Jlanb, 2016
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Puc. 27.1. Monenp xpaHeHus U U3BJIeyeHus: nHpopmanuu
U3 naMATH yesoBeka (npeanoxkeHa Kosmnzom u Kpuwmmanom)

BO «JIETaTh», KOTOPOE pacipocTpansiercs (Haciedyemcs) v Ha KaHape-
ek. JJabopaTtopHbIe 9KCIIEPUMEHTHI [TOKa3a/Il, YTO PEeaKINK JIOAeH Ha
pocThie Bompockl Tuma «Kanapeiika — aTo ntuma?», «Kanapeiika mo-
JKeT JieTaTh?» uin «Kanapelika MOXKeT 1eTh?» Pa3anvaloTcs 10 BpeMe-
uu. OTBer Ha Borpoc «MoJKeT Jin KaHapeiika jietatb?»> Tpebyer 60Jib-
nero BpeMeHU, yeM Ha Bomlpoc <«MokeT M KaHapelika TeTb».
[To muenuio Kosmnza n KBuaimmana, aTo cBS3aHO ¢ TeM, 9TO WHMOP-
Marys 3allOMUHAETCST YeJOBEKOM Ha HamboJsiee aOCTPaKTHOM YPOBHE.
BMmecTo Toro uToObI 3aIOMUHATH BCE CBOMCTBA KayKIOM IITHUILBI, JIOIN
3aIIOMHUHAIOT TOJBKO OTJIMYUTENbHbIE 0OCOOEHHOCTH, HAIPUMED, KeJl-
TBII 1[BET U YMEHUeE TeTh Y KaHapeeK, a BCe OCTAJIbHbIE CBOWCTBA TIepe-
HOCATCS Ha Oojiee abCTpaKTHBIE YPOBHU: KaHapeiika KakK ITHIIA yMeeT
JIETATh U TIOKPBITA IIEPhSIMI; ITUIIBI, OyIyuN JKUBOTHBIMU, IbIIIAT U ITH-
TaloTcd U T.J. [leficTBUTEIbHO, OTBET Ha BOPoCc «MOsKeT Jin KaHapen-
Ka JbIIaTh?»> Tpebyer GOJIbIIEro BpeMeHH, TaK KaK 4eJI0BEeKy HeoOXO0-
JIUMO TTPOCJIeZI0BATh 110 MepapXuu MOHATUI B cBoeil namsiTu. C apyroi
CTOPOHBI, KOHKPETHBIE CBOWCTBA MOTYT ITEPEKPBIBATH OOJIee OOIIIE, 9TO
TakKe TpeOyeT MEeHbIEro BpeMeHrn Ha o0paboTKy mHbopMmarmu. Ha-
puMep, Borpoc «MosKeT il cTpayc JieTaTb» TpeOyeT MEHBIIEro Bpe-
MEHU JIJIT OTBETa, 4YeM BOMpPOChl «VIMeeT Ju cTpayc KpbLIbs?» WU
«MoseT 1 cTpayc IbIIaTh? .

YroMsaHyTOe BbIllle CBOMCTBO HAacJIeJOBAaHUs HAILJIO CBOE OTPaskKe-
HHE B 00bEeKTHO-OPUEHTHPOBAHHOM ITPOrPaMMHUPOBAHNU.

K mpumepy, HEOOXOAMMO CO3aTh TPOTPAMMY, COAEPIKAIIYIO OIHCA-
nue kiaaccos Pabornuk (Employee) u Kiunent (Customer). 9tu Kiac-
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CBl UMEIOT O0TIHe CBOWCTBA, MPHUCYIINE BCEM JIOJSIM, TIO9TOMY CO371a-
M 6asoewiil kKiace Yemosek (Person) u HacsieyeM OT HEro doueprile
kiaccel Employee 1 Customer (puc. 27.2).

Employee

Puc. 27.2. Nepapxus KJ1accoB

Kox, omuceiBalomuii Mepapxuio KJIAaCCOB, IMPEACTaBJIE€H HUXKe
(person.py):

class Person():
name = "" # uMs 4dernoBeka

class Employee (Person): # ykKazpBaeM 0a30BHM KJaCcC Person
job_title = " # HauMeHOBaHME HOONKHOCTU paboTHUKA

class Customer (Person): # ykKaspBaeM 0a30BHM KJIacC Person
email = "" # modyTa KIMeHTa

COS,ZIa,ZII/IM 00BEKTHI Ha OCHOBE KJIACCOB U 3AIIOJIHUM UX I1OJI:

personl = Personf() # cozgmaeM OOLEKT KJjlacca Person
personl.name = "lBaH IleTpoB" # marosyiHsieM IIoJIe OobbekTa

personEmployee = Employee() # cozmaeM obOBLeKT Kjacca
# Employee

# 1morme name yHacJIemoBaHO OT KJjlacca Person:

personEmployee.name = "IleTp lBaHoB"

personEmployee.job_title = "IIporpamMMuctT"

personCustomer = Customer ()
personCustomer.name = "IleTp IleTpos"
personCustomer.email = "me@me.ru"

B o6bekTax kimaccoB Employee n Customer mostBusioch 1moJjie name,

yHacJieJoBanHoe ot kjaacca Person.
PesysibraT paboThl TIPOTPAMMBI PErSON.py:

BaH IleTpoB IleTp MBaHOB IlporpamMmmucT IleTp IleTpoB me€@me.ru

[lasiee nipe/icTaBieH IpuMep HACIEI0BAHUST METO/IOB:

# personl.py
class Person():
name = ""
def _ init_ (self): # KoOHCTPYKTOp 06a30BOTO KJjacca
print ("CozmaH uyejoBeKk")

class Employee (Person) :
job_title = ""

class Customer (Person) :
email = ""
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personl = Personf()
personEmployee = Employee ()
personCustomer = Customer ()

PGSyJII)TaT BBITIOJIHEHHWA ITPOTrPpaMMBbI:

CozmaH dYeJyIoBEeK
CozmaH dYeJyIOoBEK
CozmaH dYeJyIOBEK

Taxum 06pa3om, pu cO31aHUU 0OOHEKTOB BHI3BIBAETCSI KOHCTPYKTOP,

yHacJIeJIOBaHHBIN 0T 6a30BOTO KJacca. Eciu mouepHue Kaacchl coep-
’KaT coOCTBEHHbBIE KOHCTPYKTOPBI, TO BBIMOJHATHCS OyayT oum. Ilpu-
Mep CO3/1aHust COOCTBEHHBIX KOHCTPYKTOPOB [IJIsT IOYEPHUX KJIACCOB:

# person2.py
class Person() :
name = ""
def _ _init_ (self): # KOHCTPYKTOp 0a30BOTO Kjacca
print ("Cozman d4YejnoBek")

class Employee (Person) :
job_title = v
def _ _init_ (self): # KOHCTPYKTOP IOOYEepHErO KJjacca
print ("Co3maH paboTHUK")

class Customer (Person) :
email = ""
def _ init_ (self): # KOHCTPYKTOP IOOYEpHEero Kjacca
print ("CozpmaH mokyraTesb")

personl = Personf()
personEmployee = Employee()
personCustomer = Customer ()

PesysbTat paboThl MPOrpaMMBbI:

CozmaH dYeJyIOBEeK
CozpmaH paboTHUK
Coz3maH IIOKyTlaTelb

Bumim, 9T0 B MOMEHT cO3/1aHMst 0OBEKTa BHI3BIBAETCS KOHCTPYKTOP,

COZIepPIKAIIUIICS B JOY€PHEM KJIacce, T.e. KOHCTPYKTOP 6a30BOro Kjacca
OBLI nepeonpedenen B foUepHUX Kiaaccax. [Topoil Ha mpakTuKe TpedyeT-
Cs1 BBI3BATh KOHCTPYKTOP 0A30BOTO Kjacca M3 KOHCTPYKTOPA J[0YepHe-
ro KJacca:
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# person3.py
class Person() :

name = ""

def _ _init_ (self):

print ("Cozpman 4YesjnoBek")

class Employee (Person) :

job_title = ""

def _ init_  (self):



Person._ _init_ (self) # BH3HBaAeM KOHCTPYKTOPD
# HazoBOro Kijacca
print ("Cos3maH paboTHUK")

class Customer (Person) :
email = ""
def _ _init_ (self):
Person._ _init_ (self) # BH3HBaeM KOHCTPYKTOPD
# OazoBOTrO KJacca
print ("Co3pgaH mokyraTresinb")

personl = Personf()
personEmployee = Employee ()
personCustomer = Customer ()

PesysibraT paboThl IIPOTPAMMBL

CozpgaH d4YeJyioBeK
CozpgaH d4YeJsyioBeK
CozpmaH paboTHUK
CozpgaH d4YeJyIoBeK
Co3maH IIOKyIlaTelb



maBa 28
PA3PABOTKA NPUNO)XEHWUIA
C FPAGUYECKUM UHTEPDENCOM

28.1. OcHoBbl pa6oTbl ¢ mogynem tkinter

Sspik Python mosBosister cosmaBarh nmpuiokeHus: ¢ rpahudecKum
nHTEpGhENCOM, s TOTO IIPUMEHSIFOTCST pa3JIndHble rpadudeckue 6uo-
aunoteku!. OcTaHOBUMCS Ha pACCMOTPEHUH CTaHAaPTHON TpaduyecKoit
6ubmorexu tkinter? (BXxoauT B cTaHgapTHYIO HocTaBKy Python, mo-
CTYIIHYIO ¢ odunmanbHoro caiita python.org).

I[TepBbiM mesiom mipu pabore ¢ tkinter Heo6xoaMMO CO3/aTh TIABHOE
(xopuesoe) oxno (puc. 28.1), B KOTOPOM pa3MelaioTcsI OCTaIbHbIE TPpa-
(duueckue aneMeHTh — gudxcemut. CyiecTByer OOJBIION HAOOP BHI-
JKeTOB® Ha BCe cJIydyau KM3HU: JIJIsT BBOJIA TEKCTA, BBIBOJIA TEKCTA, BhITIA-
matore MeHio u T.1. Cpeain BUXKETOB eCTh KHOIIKA, TIPY HA’KaTUH Ha
KOTOPYIO IIPOMCXOINT 3asanHoe coobitne. Hexoropbie BumkeTsl (peti-
Mbl) UCTOJIB3YIOTCS It TPYMITHPOBKY APYTUX BUIKETOB BHYTPH ceOsl.

Buoxet gnsa
BbIBOOATEKCTA ~ | | oo e 1 KopHeBoe okHO
Ha aKpaH S~o ! | _ -~ (dbyHoameHT, Ha
-~ 1 -
W TekcroBOE MOTE... I |a- koTopom Bynem
' I CTPOUTL
I ' BUKETbI)
1
1
: TekcToBoe nore... 1
1 :‘ -~ ~
L 1 S o
~ ~ ~
S - dpeiim-KoHTENHEP,
rae BUDKETbI
BuoxeT-kHoMKa. MOXHO
Pearupyet Ha - Haxxmu Ha meHst rpynnupoBatb
cobbITus -
(HaxaTne
KHOMKWN),

HaxoguTcqa B
KOPHEBOM OKHe

Puc. 28.1. Cxema ri1aBHOro okHa B tkinter

! Tlompo6nee cm.: https://wiki.python.org/moin/GuiProgramming.
2 TTogpobuee cm.: https://docs.python.org/3/library/tkinter.html.
3 TToxpoGHee cm.: http://eftbot.org/tkinterbook /tkinter-index.htm.

108



[IpuBemeM TpuMep TPOCTEHIEH TTPOTPAMMBI IS OTOOPasKEHUST
IJIaBHOTO OKHA:

# mytkl.py

# TIomkiaoyaeM MOIOYJb, COOepXalri MeTONOH IJIsS paboTH
# c rpaduxkon

import tkinter

# ConpaeM rnaBHOe (KOpHEBOE) OKHO,

# B mepemenHyn window 3anMCHBAEM CCHJIKY Ha OOBEKT
# kmacca Tk

window = tkinter.Tk()

# BamaemM o00paboTUMK COOBTHI IOJsI KOPHEBOT'O OKHAa
window.mainloop ()

PesysibTaT BBITIOJIHEHUS TTPOTPAMMBbI TTOKa3aH Ha puc. 28.2.

Puc. 28.2. TnaBHOE OKHO

C momoIIpIo Tpex CTpoYek Koja Ha si3bike Python ymamoch BbiBecTn
Ha dKpaH IOJHOIIEHHOEe OKHO, KOTOPOE MOKHO CBEPHYTb, PACTSIHYTh
WJIA 3aKPBITh.

I'pacdpuueckue (OKOHHbBIE) TPUJIOKEHUS OTJINYAIOTCS OT KOHCOJbHbBIX
(6€3 OKOHHBIX ) HamureM 00paboTKu cOObITHIL. [[IsI KOHCOJIBHBIX (CKO-
pee, MHTEPaKTUBHBIX ) IIPUIOKEHU, ¢ KOTOPBIMU MbI Pa0OTaJIM paHee,
He TpebOBATIOCH OMPEIEISITh, KaKyl0 KHOIKY MBIIITH U B KAKOW MOMEHT
BpeMEHM HaKaJl TI0JIb30BaTeNb ITPOTPaMMbI. B OKOHHBIX MPUIOKEHUSX
BAJKHBI BCE MAHUITYJISIIUU C MBIIIBIO U KJIABUATYPOH, TaK KaK OT 9TOTO
3aBYICHT, HAIIPUMED, KaKOI IIYHKT MEHIO BBIOEPET M0JIb30BATEb.

CueBa Ha puc. 28.3 mokasaH ajroputM pabOThI KOHCOJBHOI IIPO-
rpaMMBbl, CIIpaBa — MPOTPaMMBbI ¢ TpadudeckuM UHTEPdEHcoM.

Cuemyronuii IpuMep JeMOHCTpUpyeT co3aanue Bumkera Label:

# mytk2.py

import tkinter

window = tkinter.Tk()

# CozpmaeM oOBeKT-BUOKET Kjacca Label B KopHeBOM OKHe window
# text - mapamMeTp @OiIs 3amaHKus OTODOpaxaeMoro TeKcTa
label = tkinter.Label (window, text = "3ToO TeKCT B OKHe!")
# OTrobpaxaeM BUIXEeT C IIOMOILID MeHeIxepa pack
label.pack()

window.mainloop ()
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(e )

!
[ 3aI'IyCK } Co3paHue rpacduyeckoro
MHTepdelica
l ]
Yrenne 3anyck umkna o6pa6oTku
BXO[HbIX co6bITUN
AOaHHbIX
Ectb
O6paboTka cobbiTue
Ans
obpaboTkn?
BbiBO hil O6pa6oTka
e3ynbTaTta
pesy MonyuyeH

3anpoc Ha
3aBeplueHue?

l

[ 3aBepLueHune }

Het

[ 3aBeplieHue ]

Puc. 28.3. Cxema pabOTbI KOHCOJIBHOM IPOrPaMMbI M IPOTPAMMBI
¢ rpaduyeckum uHTepdeiicom

B pesysbrate paboThl mporpaMMbl 0TOOpakaeTcst rpadudeckoe OK-
HO C TEKCTOM BHYTpH (puc. 28.4).

7, X

37O TEKCT B OKHe!

Puc. 28.4. Tekcr B OKHe

[lanee mpeicTaBiieH mpuMep pa3MelieHus BUIKETOB BO (peiime:

# mytk3.py

import tkinter

window = tkinter.Tk()

# CozpmaeM ¢perM B TJIaBHOM OKHE

frame = tkinter.Frame (window)

frame.pack ()

# CozmaeM BUIOXETH U IIOMemaeM ux BO o¢pernmMe frame
first = tkinter.Label (frame, text='First label')
# OrobpaxaeM BUIOXET C IIOMOIBLI MeHeIoxepa pack
first.pack()

second = tkinter.Label (frame, text='Second label')
second.pack ()

third = tkinter.Label (frame, text='Third label')
third.pack ()

window.mainloop ()

[Tpumep BBITTOTHEHNS TIPOTPAMMBI TTOKa3aH Ha puc. 28.5.
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First label

Second label
Third label

Puc. 28.5. Pa3amemenue BUIKeTOB BO peiime

MOJKHO M3MEHSITH TIapaMeTphl (ppeiiMa B MOMEHT co3/aHnst 0ObeKTal:

# mytkd.py

import tkinter

window = tkinter.Tk()

frame = tkinter.Frame (window)

frame.pack ()

# MoxeM M3MEHSITH IIapaMeTpH odperMa:

frame2 = tkinter.Frame (window, borderwidth=4,
relief=tkinter.GROOVE)

frame2.pack ()

# PanMemaeM BuUIXeT B IIepBoM o¢penMe (frame)

first = tkinter.Label (frame, text='First label')

first.pack()

# PazMemaeM BUIOXKEeTH BO BTOpoM o¢penme (frame2)

second = tkinter.Label (frame2, text='Second label')

second.pack ()

third = tkinter.Label (frame2, text='Third label')

third.pack()

window.mainloop ()

PesysibTaT BBITIOJIHEHUS TTPOTPAMMBI TTOKa3aH Ha puc. 28.6.

First label

Second label
Third label

Puc. 28.6. U3amenenue napamerpos ppeiima npu co3gaHuu 00beKTa

B caenyromem npumMepe aist orobpaskenus B Buskere Label comep-
KHUMOTO TIepeMeHHON UCIoab3yeTcs: IepeMeHHass data Kiacca
StringVar (u3 mozaynsa tkinter). B ganpHeiinem u3 mpuMepoB CTaHET
HOHsATHee, ToueMy B tKinter ncmosb3yoTcst mepeMeHHbie COOCTBEHHO-
ro Kjacca’.

# mytk5.py
import tkinter
window = tkinter.Tk()

# CozmaeM oOBexT Kiacca StringVar

! TTogpo6uee cM.: http://effbot.org /tkinterbook /frame.htm.
2 Tkinter moepskuBaet paboTy ¢ iepeMeHHbIME K1accoB: BooleanVar, DoubleVar,
IntVar, StringVar.
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# (co3maeM CTPOKOBYVID IIepeMeHHyl, C KOTOpOM yMeeT

# paboraTnh tkinter):

data = tkinter.StringVar ()

# MeTonm set MO3BONISET UBMEHUTEL COOEPXUMOE IIepEeMEeHHOM:
data.set ('JaHygee B OKHe')

# cBsR3BBaeM TeKCT Oy BugxeTa Label ¢ mnepemeHHon data
label = tkinter.Label (window, textvariable = data)
label.pack()

window.mainloop ()

PesysbTaT BBINOJHEHNS TPOTPAMMBI ITIOKa3aH Ha puc. 28.7.

7. X

[laHHbIE B OKHE

Puc. 28.7. OTo6paskenue nmepeMeHHOi B OKHe

28.2. lWabnoH «Mopenb —Bup — Koutponnep»
Ha npumepe moayns tkinter

Cuenytomuii IpuMep MOKa3bIBaeT, KaKMM 0Opa3oM HCITOJIb30BaTh
BukeT (Entry) /11 BBo/ia TaHHBIX:

# mytk6.py

import tkinter

window = tkinter.Tk()

frame = tkinter.Frame (window)

frame.pack()

var = tkinter.StringVar ()

# OOHOBIIEHME COOEePXMMOTI'O IIePEeMeHHOM B MOMEHT BBOIa TeKCTa
label = tkinter.Label (frame, textvariable=var)
label.pack()

# IIpobyeM HabpaTk TEKCT B IIOSBMBIIEMCS IIOJIe MOJIS BBOIA
entry = tkinter.Entry (frame, textvariable=var)
entry.pack ()

window.mainloop ()

3alycTuM MporpaMMy M BHYTPH TEKCTOBOTO OKHa IOIPoOyeM Ha-
OpaTh MPOU3BOJIBbHBIN TekcT (puc. 28.8).

Puc. 28.8. Buasket i1 BBoJia JaHHBIX

BujymM, 4To TEKCT, KOTOPBIA Mbl HabupaeM, cpasdy OTOOpaxKaeTcs
B okHe. /lesio B ToM, uto BuKeThl Label u Entry ncrosb3yior 17151 Bbi-
BO/Ia M BBOJIA TEKCTA OJIHY U Ty ke repeMenHyio data kiracca StringVar.
[Togob6Hast cxema pabOTh OKOHHOTO TIPUJIOKEHNUST YKIAJAbIBAETCS B YHH-
BepcanbHblil mabaoH (matrrepr) MVC. B obiiem Buze 1ox modenvio
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(Model) mormmaroT crocob xpaHeHus JaHHBIX (HAIIpUMED, B TEPEMEH-
HOM Kakoro Kjacca). Bud (View) cay:KuT ast oToOpakeHusl TaHHBIX.
Koumponnep (Controller) orBedaet 3a 06paboTKy maHHBIX (prc. 28.9).

Mopensb: Bua:
XpaHeHue B > oTobpaxeHne
nepemMeHHowm coAepXnmMoro
Tuna StringVar nepemMeHHown

7

e
'
KoHTponnep: ’

moandukaums P
nepemeHHow d
nocre HaxaTus
KHOMKM

Puc. 28.9. Cxema ma6aona MVC

Ocobennoctbio mabaona MVC gBiisercs To, 4To B CIy4ae M3MeHe-
HUS KOHTPOJIJIEPOM JaHHBIX (KaK 9TO OBbLIO B IPEIbIAYIIEM IIPUMEPE
C U3MEHEHHEM IIEPEMEHHON Var) «IIOCBLIAETCS CUTHAI» 6UOY C IIPOCh-
6011 06HOBUTH OTOOpakaeMoe cojep:kumMoe (IepeprucoBaTh OKHO), OT-
CI0Ia BO3HUKAET OOHOBJIEHUE TEKCTa B PEKMME PEalTbHOr0 BPEMEHHU.
Cureyomuii mprMep AeMOHCTPUPYET BO3MOKHOCTH 06pabOTKU COObI-
TUUW NIPU HA’KaTUM HA KHOMIKY (BuKeT Button):

# mytk7.py
import tkinter

# KouTpomnnep: OYHKIIMSA BH3HBaAeTCs B MOMEHT HaXaTWUsd

# Ha KHOIIKY

def click():
# MeTOom get BoO3BpamaeT TeKylee 3HadeHme counter
# MeTom set ycTaHaBIMBaeT HOBOE 3HadYeHMe counter
counter.set (counter.get () + 1)

window = tkinter.Tk()

# Momenb: coz3maeM OOBEKT Kiacca IntVar

counter = tkinter.IntVar/()

# ObHynsgeM CO3IaHHHM OOBLEeKT C IIOMOIILID MeToma set

counter.set (0)

frame = tkinter.Frame (window)

frame.pack ()

# Co3maeM KHOIKY U yKasbBaeM obpaborumk (dyHkIus click)

# TpM HaxaTUM Ha Hee

button = tkinter.Button (frame, text='Click’',
command=click)

button.pack ()

# Bum: B peajrbHOM BpPEMeHU OOHOBIILETCS CONepXUMOe

# Buoxera Label

label = tkinter.Label (frame, textvariable=counter)

label.pack()

window.mainloop ()

PesysibTaT BBITIOJIHEHUS TTPOTPAMMBbI 1ToKa3aH Ha puc. 28.10.
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Puc. 28.10. O6paboTKa COOBITHS MPH HAMKATHH HA KHOIKY

Jasee mpexacTaBieH Oojiee CIAOKHBIN MPUMEP C ABYMSI KHONMKAMMU

u 1ByMst oopaborurkamu coobrtuii (click _up, click_down):

# mytk8.py

import tkinter

window = tkinter.Tk()

# Momeinb:

counter = tkinter.IntVar ()

counter.set (0)

# IIBa KOHTpOJIEpA:
def click_up():

counter.set (counter.get () + 1)
def click_down() :

counter.set (counter.get () - 1)
# Bum:
frame = tkinter.Frame (window)

frame.pack ()

button = tkinter.Button(frame, text='Up',
command=click_up)

button.pack()

button = tkinter.Button (frame, text='Down',
command=click_down)

button.pack()

label = tkinter.Label (frame, textvariable=counter)

label.pack()

window.mainloop ()

PesysnbraT paboThl TIpOTpaMMBbI TOKa3aH Ha puc. 28.11.

Puc. 28.11. Ilpumep ¢ AByMsI KHOIIKAMH U IByMsT 00paOOTYNKAMU COOBITHIA

28.3. U3meHeHne napamMeTpoB No YMONYAHUID
npu paborte c tkinter

Tkinter mo3BoJisteT M3MEHSTH TTapaMeTPhl BUIKETOB B MOMEHT HX

CO34aHMA:



# mytk9.py
import tkinter

window = tkinter.Tk()
# CospmaeM KHOIKY, M3MeHseM mpudT C IIOMOIBID KOopTexa
button = tkinter.Button (window, text='Hello',

font=('Courier', 14, 'bold italic'))
button.pack ()
window.mainloop ()

PesysibTaT BbINIOJHEHNS ITPOTPAMMBbI 1TI0Ka3aH Ha puc. 28.12.

Puc. 28.12. amenenne mpudTa Mpu CO37aHNU BUIKETA

B ciemyiotem npumepe n3MeHsIIOTCs mapameTpsl Bukera Label:

# mytkl0.py

import tkinter

window = tkinter.Tk()

# l3Mensem QOH, LIBET TeEKCTa:

button = tkinter.Label (window, text='Hello', bg='green',
fg='white")

button.pack ()

window.mainloop ()

PesysibTaT BBITIOJIHEHUS TTPOTPAMMBbI 1T0Ka3aH Ha puc. 28.13.

Puc. 28.13. I3menenune napamerpos Bumskera Label

Menedaucep pacnononcenus (zecomempuu) pack Toxxe nmeer cBou 1a-
pameTpsbl. /lanee ipe/icTaBieH UCXOHBIN KO/, IEMOHCTPUPYIONTAN 13-
MeHeHUe TTapaMeTpPoB MeHeKepa reoMeTpun (puc. 28.14):

# mytkll.py
import tkinter

window = tkinter.Tk()

frame = tkinter.Frame (window)
frame.pack ()

label = tkinter.Label (frame, text='Name')
# BrpaBHUBaHME IIO JIEBOMY Kpawo

label .pack(side = 'left')

entry = tkinter.Entry (frame)

entry.pack(side='left"')
window.mainloop ()

Oco6eHHOCTD CJIEAYIOIIETO MPUMEPa B TOM, YTO BBEIECHHBI TEKCT
(uepes Bumker Entry) otobpaskaercs Ha skpate (depes ket Label)
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Puc. 28.14. amMeHeHne mapaMeTpoOB MeHeIKepa reoMeTpun

TOJIbKO B MOMEHT HakaTusi KHONKHY (BukeT Button), a He B peasibHOM
BpeMEeHH, Kak 9T0 ObL10 paHee (puc. 28.15).

# mytkl2.py

import tkinter

# Bri3riBaeTcss B MOMEHT HaxXaTHUs Ha KHOIIKY :

def click():
# IonmydyaeM CTPOKOBOE CONepXyMOoe IIOJNsS BBOMa U
# ¢ momombi config maMeHseM oToObOpaxaeMBI TEKCT
label.config(text=entry.get())

window = tkinter.Tk()

frame = tkinter.Frame (window)
frame.pack ()

entry = tkinter.Entry (frame)

entry.pack()

label = tkinter.Label (frame)

label.pack()

# TlpuBsizeiBaeM o00OpPabOTIMK HaXaTUS Ha KHOIKY

# x oyuxkumm click

button = tkinter.Button(frame, text='llewaTn!',
command=click)

button.pack()

window.mainloop ()

11111
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Mevats!

Puc. 28.15. BoiBoA TeKcTa NIPpU Ha’KaTUM HA KHOIIKY



maBa 29
PEAJIN3ALNA ANTOPUTMOB

I[TpeamnosoKuM, HEOOXOAMMO HANTH ITO3UIII0 HAMMEHBIIIETO JIeMEH-
Ta B caexyomiem Habope manubix: 809, 834, 477, 478, 307, 122, 96, 102,
324, 476.

IlepBbIM JieI0M BbIOMpaeM TOAXOSAIINI It XpaHEeHUs TUIl JaH-
HbIX. OUYEeBUIHO, YTO HTO OYET CIHCOK:

>>> counts = [809, 834, 477, 478, 307, 122, 96, 102, 324, 476]

>>> counts.index (min(counts))

# pemenme z3aja4yM B OIHY CTPOKY !

6

>>>

Ycenoxunm 3aa4y 1 TIOTBITAEMCS HAUTH TTO3UITATO ABYX HaMMEHb-
ITUX 3JIEMEHTOB B HEOTCOPTUPOBAHHOM cITHcKe. BO3MOoKHbIE ajropuT-
MBI peleHus:

1) nouck, yoarenue, nouck. Ilonck nHmpekca MUHUMAJIHHOTO 3JIEMEH-
Ta B CIIMCKe, yJlaJleHWe ero, CHOBAa TTOMCK MUHUMAJIbHOTO, BO3BpalllaeM
yAaJeHHBIN 2JIEMEHT B CITHCOK;

2) copmuposka, NOUCK MUHUMATLLHBLY, ONpedeieHue UHOeKCos,

3) nepebop scezo cnucka. CpaBHUBAaEM KasK/IbIi 9JIEMEHT II0 MTOPSI-
Ky, IIOJIy4aeM J[Ba HAaMMEHBIIINX 3HaYeHUsI, 0OHOBJISIEM 3HAUEHUS, €CJIH
HalifleHbl HauMeHbIIHe.

PacemoTpuM KaskbIit U3 IEpeInCcIeHHBIX aJITOPUTMOB.

1. Ilouck, yaajeHnue, MOMCK: TOMCK WH/IEKCA MUHUMAJLHOTO dJIeMeH-
Ta B CIIUCKe, y/laJleHle ero, CHOBA TTIOMCK MUHUMAJIbHOTO, BO3BpaIlleHHe
yIAJIEHHOTO 3JIeMeHTa 00PaTHO B CITHCOK.

Haynewm:

[809, 834, 477, 478, 307, 122, 96, 102, 324, 476]

VHIOEKC : 0 1 2 3 4 5 6 7 8 9

Ilepsvuiit MuHUMaIbHbBIHN: 96.

Nunekc anementa 96: 6.

Ynangem u3 crnucka HaleHHBIM MWUHUMAJIbHBIN 3yeMeHT (96),
IIPY 9TOM HMHAEKCHI B 0OHOBJIEHHOM CITHCKE CMEIIAIOTCS:

[809, 834, 477, 478, 307, 122, 102, 324, 476]
VMHIOEKC : 0 1 2 3 4 5 6 7 8

117



Bmopou munnmanbubiit: 102.
Nunexc anementa 102: 6.

Bosspariaem yaaneHHbIN (TIepBbIii MITHIMAIBHBIN ) 9J1eMeHT 00part-
HO B CIIUCOK:

[809, 834, 477, 478, 307, 122, 96, 102, 324, 476]
MHIEKC : 0 1 2 3 4 5 6 7 8 9

He 3a6bIBaeM 0 cMellleHNN WHAEKCOB MOCIe yAAJIeHUsT TEPBOTO MU-
HUMAaJbHOTO 3JIeMEHTA: MH/IEKC BTOPOTrO MUHUMAJIbHOTO 3JIeMEeHTa pa-
BEH MHJIEKCY IePBOTO MUHUMAJIBHOTO 3JIEMEHTa, I03TOMY yBeJIn4YnBa-
eM HWHIEKC BTOporo MuHuUManabHOTO Ha 1. DyHKIMSA, peanusyiomnas
JAHHBIN AJITOPUTM:

def find_two_smallest (L) :
smallest = min (L)
minl = L.index(smallest)
L.remove(smallest)
# ymansieM TIepPBBI MUHYMAJBLHHM 2JIeMeHT
next_smallest = min (L)
min2 = L.index(next _smallest)
L.insert (minl, smallest)
# BO3BpamaeM IIEPBHIN MUHMMAJILHBI
# 1poBepsieM MHIOEKC BTOPOTO MUHMMAJIILHOILO M3-3a CMEeleHNS :
if minl <= min2:
min2 += 1 # min2 = min2 + 1
return (minl, min2) # BOBBpamaeM XKOPTEX

2. CopTupoBKa, MOMCK MHHHUMAJbHBIX, OINpe/iejieHHe HWH/IEKCOB:

peayni3aiisg BTOPOTrO aiTOPUTMA MHTYUTUBHO MOHSTHA, TIO3TOMY TIPU-
Be/leM TOJIbKO UCXO/IHBIN TEKCT (PYHKIINU:

def find_two_smallest (L) :
temp_list = sorted(L)
smallest = temp_list[0]

next_smallest = temp_list[1]
minl = L.index(smallest)
min2 = L.index(next_smallest)

return (minl, min2)

3. Ilepe6op BCero CMCKa: cpaBHUBAEM KasK/IbIi 2JIEMEHT 110 TIOPSI/I-
Ky, TIOJIy4aeM JBa HAMMEHBIINX 3Ha4eHUsI, 0OHOBJISIEM 3HAYCHIS, €CIIH
HallleHbl HAaMEeHbIITHeE.

Tperuit anroput™ HamboJee CIOKHBIN U3 IEPEYNCICHHBIX BHIIIE,
II09TOMY OCTaHOBUMCS Ha HeM TOApobHee.

B otsidue oT yesoBeka, KOTOPbI MOKET OXBAaTUTh B3TJISJIOM CPa3y
BEeCb CIIMCOK U MHTYUTHUBHO CKa3aTh, KAKOW W3 3JIEMEHTOB SBJISETCS
MUHUMAJIbHBIM, KOMIIBIOTEP He 001aaeT mog00HbIM nHTeLIeKTOM. OH
IIPOCMATPUBAET JJIEMEHTHI 110 OJHOMY, IOCJIEL0BATEIbHO Hepedupast
VX U CpaBHUBas.
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Ha nepBoMm 1m1are paccMaTpuBaioTCs TIepBbIe /[Ba dJieMeHTa CIUCKA.
[809, 834, ...]

MHIOIEKC : 0 1

CpasuuBaem 809 u 834 u onpeziesisieM HAaUMEHBINNN U3 HUX, YTOOBI
3a/1aTh Hava IbHbIe 3HaUeHMst mini 1 min2, re OyayT XPaHUTHCS UHOEK -
Cbl TIEPBOTO MUHUMAJLHOTO U BTOPOTO MUHUMAJIBHOTO 3JIEMEHTOB CO-
OTBETCTBEHHO. 3aTeM TiepeOrpaeM 3JIeMEeHThI, HaunHast ¢ MHeKca 2 110
OKOHYAHUS CITUCKA.

Onpenennnu, uro 809 — nepBbIii MUHUMATBHBIN, a 834 — BTOpON
MUHUMAJbHBIA 2JIEMEHT W3 JBYX TEPBbIX BCTPETUBIINUXCH 3HAUEHU
cnucka. PaccmaTpuBaeM ciefyomuil ajieMeHT ciucka (477).

dneMeHT 477 okazajcsd HauMEHBITUM (HAa30BEM 3TO «IIEPBBIM CJIy-
gaem» ). [ToaToMmy 06GHOBIISIEM COEPKUMOE TIepeMeHHBIX mini 1 min2,
TaK KaK HaILI HOBBIM HAUMEHbIIIUI 2JIeMEHT.

PaccmarpuBaem cienytoniuii anemeHT criucka (478). OH okaszancs
MEXIy ABYyMS MUHUMAJIbHBIMU dJieMeHTaMHu (HA30BeM 3TO <«BTOPBIM
ciydaem»).

CHoBa OOHOBJISIEM MUHMMAJIbHBIE 2JIEMEHTHI (Terepb OOHOBUJICS
TOJIPKO mMin2), 1 T.JI. IOKa He TOMIeM /10 KOHIA CITUCKA.

[lanee mnpencraBieH MCXOAHBINA TeKCT (DYHKIIUU, Peanu3yoniuil
MPe/IJIOKEHHbBIN aJITOPUTM:

def find two_smallest (L) :
if L[0] < LI[1]:

minl, min2 = 0, 1

# ycTaHaBIMBaeM HadaJlbHHE 3HAYEHNS
else:

minl, min2 = 1, 0

for 1 in range(2, len (L)):

if L[i1i] < L[minl]: # «IIepBHN Ciydamn»
min2 = minl
minl = 1

elif L[1] < L[min2]: # «BTOpPOM cCIydam»
min2 = 1

return (minl, min2)

KoHTponbHble Bonpochbl U 3afaHus

1. KakoBbl cusbHble U cjaabble CTOPOHBI SI3BIKA TTPOTPAMMUPOBAHUS
Python?

2. Kakue mpaBuiia HarMeHOBaHUsI mepeMeHHbIX B Python cymectByior?
Omnwuiure Mosiess mamsitu Python mpu pabore ¢ iepeMeHHbIMIL.

3. Onummmwmre mportecce cosmpanus Gynknuii B Python.

4. Kakue oT/m4ust MeK/y BBITTOTHEHNEM KOMaH I B (haiijie OT BBITTOJTHEHWS
B MHTEPAKTUBHOM peKnMe?

5. Kakue cyrmecTByioT onepaiuu HaJi CTPOKaMu B sibike Python?
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6. Kakue cymectBytor omepaTtopsl otHomienuii B Python? Ilepeuncimre
IpaBUJIa JOTHYECKUX OIlepallyii Hag 0ObeKTaMIL.

7. B Kakux cJyvasix IPUMEHSIETCST YCJIOBHASI HHCTPYKITHST if?

8. Yro takoe MoayJb B Python?

9. Onuvre TIportece cosanusi coOCTBEHHBIX Moy el B Python.

10. Kakue cyIiecTByloT cTpoKOBbie MeTobl B Python? B uem orimune
byHK1Mit OT METOZI0B?

11. 9ro Takoe crucok B Python? Omnumnunre mporiecc co3gaHust CIrcKa.

12. Ilepeunciinre OCHOBHBIE OIepalluu HaJ circkamu B Python.

13. YTto Takoe mceqoHNMBI? B deM 3akiodaercsl KJIOHMPOBAHUE CITMICKOB
B Python?

14. Tlepeuncinte OCHOBHBIE METO/BI cIiicka B Python.

15. IlpuBennTe npuMeps mpeodpaszoBanust TUTIOB B Python (crcku, cTpokm).

16. OnminTe BO3MOKHOCTH IPUMEHEHUsI BJIOKEHHBIX CTUCKOB B Python.

17. Kakue nukJisl cymectByioT B Python?

18. B kakux ciydasx npuMmeHsiercss nukja for (Ha mpumepe CIMCKOB
U CTPOK)?

19. B kakux ciyyasix ucrojb3yercs: pyHkius range B Python?

20. Ilepeuncute criocobbl renepaiuu crucka B Python.

21. B kakux caydasx npuMensiercs nuki while 8 Python?

22. Onumre 06J1aCTh TPUMEHEHUs BJIOKEHHBIX IMKJI0B B Python (Ha
IpuMepe BJIOKEHHBIX CITMCKOB).

23. YTo Takoe MHOkecTBO? Kakue ornepanuu cyIecTByIOT HaJl MHOKeCTBa-
mu B Python?

24. Yto Takoe kopTek? Kakue omepanuu HajJ KOPTEKaMU CYIIECTBYIOT
B Python?

25.Yrto takoe cioBapb? Kakume omepanuu Haj CJIOBAPSIMU CYIIECTBYIOT
B Python?

26. Kax npoucxoaut o6paboTka uckimodenuii 8 Python?

27. Kakne 0coOGeHHOCTH OOBEKTHO-OPUEHTHPOBAHHOTO MPOrpaMMUPOBa-
Hust cynrecTByior B Python? Yto takoe Kacchl, 00bEKThHI?

28. OnuimuTe CTPYKTYPY OKOHHOTO TPUJIOKEHUS Ha TpUMepe MOYJs
tkinter.

29. Yto takoe 1mabsoH «Mojenb-BUi-KOHTPOJLIep» (Ha MPUMeEPe MOJLYJIsT
tkinter)?

3afjaHna ans camocToATeNIbHOro BbINOJIHEHUSA

1. Haiigure 3nauenue Bpipaskenus 2 + 56-5.0 — 45.5 + 5°.

2. Haitnure 3Ha4eHUs U1 ey IONIUX BbIPAKeHUI:

pow (abs (-5) + abs(-3), round(5.8))

int (round (pow (round(5.777, 2), abs(-2)), 1))

3. Cospmaiite cobcTBeHHBIE (DYHKIIUN JJIsT BBIYUCIEHUSI CIEAYIONINX BbIpa-
JKEHUI:

a) 1t + 4%

0) y* + 4.

120



4. Cosnaiite B oTnesbHOM aiiyie (PyHKIINIO, MePeBOASILYI0 IPAAYChl 11O
mkase lenscusa T, B rpagycer o mxane @apenreiita T, 10 hopmye:

T,=9/5-T,+ 32.

5. Hanummre B oTaenbHOM (haitie (yHKINIO, BBIUYNCSIONIYIO CpeaHee
apudmeTryeckoe Tpex yuces. 3ajaiiTe 3HaAUYEHUS M0 YMOJYAaHUIO, B MOMEHT
BBI30BA UCIOJIb3YITE KJIIOUEBbIEC aPTYMEHTHI.

6. ITonpocuTe 10B30BATENS BBECTU CBOE MM M IIOCJIE DTOIO 0TOOpasuTe
Ha 3KpaHe cTpoKy Buja: «IIpuser, <uma>!> BmecTto <umsa> N0JIKHO yKa3bi-
BaThCs TO, YTO I10JIb30BATE/b BBEJI C KJIABUATYPhI.

[Tprmep pabOTHI IIPOrPaAMMBI:

Kak Tebs 30BYT?

Bacsa

IlpueeT, Bacs!

7. HanummTe nporpamMmy, ompeziessiionlylo CyMMYy U IIpOM3Be/leHue Tpex
urcen (tuma int, float), BBeIeHHBIX ¢ KJIaBUATYPHL

[Tpumep pabOTHI IIPOrPAMMBbI:

BBenouTe I1epBoe YmMcio: 1

BBeguTe BTOpOe uUmMcio: 4

BBemuTe TpeTbe YUCIOo: 7

CyMMa BBeOeHHHX dYucei: 12

[Ipou3BemeHMe BBEOEHHHEX 4YMces: 28

8. Hamummmre cOGCTBEHHYIO TIPOrPaMMY, OTIPEAEISIONIYI0 MaKCUMaIbHOE
U3 JIByX BBEJEHHBIX 4Kces. Peasn3oBaTh B BUjE BHI30BA COOCTBEHHOM (DYHK-
1K, BO3BpaIlaolieil 6obliee U3 ABYX MepeJaHHbIX eil YrceL.

9. Hanummue mporpaMmy, TIPOBEPSTIONTYIO TEJI0€ YMCJIO HAa 4eTHOCTh. Pea-
JIM30BaTh B BUJIE BBI30Ba COOCTBEHHOM (DYHKIIHH.

10. Hammumme nporpamMmy, KOTopast 1o KOy ropojia U JIJINTEeJbHOCTH Tie-
PEroBOPOB BBIYHUCJISIET UX CTOMMOCTD M BBIBOJIUT Pe3yJIbTaT Ha sKpaH: Exate-
punOypr — kox 343, 15 py6/mun; Omck — kox 381, 18 py6/mun; Boponex —
Koz 473, 13 py6/mun; dpocnasiab — kox 485, 11 py6/MuH.

11. Halizgure mioniaab TpeyroJbHUKa ¢ ToMolbio ¢popmybl 'epona. Cro-
POHBI 33/1al0TCSI € KJIaBUATYpbl. Peasn3oBaTh BBIYNCAEHUE TJIONMAINA B BUJE
byHKIIUM, HA BXO/I KOTOPOU TOJAIOTCS TPU YMCJIA, HA BBIXO/IE BO3BPAIAETCS
monab. MyHKIMSA HAXOAUTCS B OT/IEJIBHOM MOJIYJIE, T/l€ TIPOUCXOUT Pasjie-
JIeHUEe MEKTy 3aITyCKOM ¥ MMIIOPTUPOBAHUEM.

12. Hanummte mporpaMMy-urpy B BUJe OTIeTbHOTO MOyJid. KommboTep
3arajibIBaeT cIydaiiHoe YnCJIo, TI0JIb30BaTe b MbITAaeTCs ero yrajaath. [Iporpam-
Ma 3anpammsaet yucao O/[VH pas. Ecau uncsio yragano, To BBIBOJUM Ha 9K-
pan «ITob6ena», unaue — «ITosropute emie pas»! J[jsg Hanmrcanus TPOrpaMmMmbl
nonagoourcs ¢yakiums randint() us moxyis random!.

13. Hanumure QyHKIINIO, BBIYUCIAIONLYTO 3HadeHue: x* + 4%, ABroMaTnsu-
pyiiTe mpoiiecc TeCTUPOBaHUsT (DYHKIIUHU € TIOMOIIIbI0 MOyist doctest.

Uhttps://docs.python.org/3/library /random.html.
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14. 3amana crpoka s = "Y mykomopbst 123 n1y6 s3emenblii 456"

1) omnpenesnnTh, BCTpedaeTcst i B cTpoke OykBa 'si'. BoiBecTn Ha sKpaH ee
MO3UIINIO (MH/IEKC) B CTPOKE;

2) ompesieinTh, CKOJIBKO pa3 B CTPOKe BCTpedaeTcst OyKBa 'y';

3) ompenennuTh, COCTOUT JIK CTPOKa Tosbko u3 O6yks, ECJIU uet, TO BbIBE-
CTH CTPOKY B BEPXHEM PETUCTPE;

4) onpenenutsh qiuny ctpoku. ECJIV ammHa cTpOKM TPEBBIIAET YeThipe
cumBosa, TO BBIBECTH CTPOKY B HUKHEM PETHCTPE;

J) 3aMEHUTH B CTPOKe MepBbIii cuMBOJ HA 'O'. Pe3yIbTat BeIBECTH HA 9KPAH.

15. Hanucarp B otesibHoM MoryJie yHKIINIO, KOTOPast Ha BXOJ] IIPUHUMA-
eT /IBa apryMeHTa: CTPOKY (s) u nesnouyuciaennoe 3Hayenue (n). ECJIN pauna
CTPOKHU S IIpeBbliaeT N cuMBOJI0B, TO QyHKIMA BO3BpallaeT CTPOKY S B BepX-
HeM peructpe, MHAYE Bo3Bpataercs: ncxoHasi CTpoKa s.

16. [lan ciucok L =[3, 6, 7, 4, -5, 4, 3, —1]:

1) onpenenute cymmy anementoB cnucka L. ECJIM cymma mipeBbIiiaeT
3Hauenue 2, TO BbIBeCTH HA 9KPAH YHMCJIO JIEMEHTOB CITUCKA;

2) onpesieTuTe Pa3HOCTh MEXK/Y MUHUMAIbHBIM M MAaKCUMaJIbHBIM 3JIeMeH-
tamu crrcka. ECJIN a6comorHoe 3Hayenne pasnoctu 6osbiie 10, TO BbiBec-
TH Ha 9KPaH OTCOPTUPOBAHHBIN 110 Bo3pacTanmio ciiucok, MHAYE BeiBecTn Ha
akpan ¢pa3dy 'Paznocts menbiie 10'.

17. dan crmmcok L = [3, 'hello’, 7, 4, 'mpuset’, 4, 3, —1]. Onupexnesvre Hamm-
yue ctpoku mpuBeT B criucke. ECJIN Takas cTpoka B CHCKe PUCYTCTBYET,
TO BbIBecTH ee Ha skpaH, moBTopus 10 pas.

18. [lan cimcok L = [3, 'hello', 7, 4, 'mpuser’, 4, 3, —1]. Onpenennre Hajm-
yue ctpoku ‘mpuBet’ B ciucke. ECJIV Takasi cTpoka B CIIMCKe NPUCYTCTBYET,
TO ynanuts ee us cricka, MHAYE nobasuth cTpoky B criricok. [logcuanurars,
CKOJIBKO pa3 B crucke Bcrpedaercst uucyio 4, ECJIV Gosbiiie oqHOTO Pasa,
TO ounucTUTH CIUCOK.

19. Hammmure mporpamMmy, KOTopas 3arpaliMBaeT y I0Jb30BaTess JIBe
CTPOKH ¥ (OPMUPYET U3 3TUX CTPOK CIUCOK. ECJIN CTPOKHU COCTOSIT TOJNBKO U3
quce, TO TIporpaMma 100aBJISIET B CEPEIUHY CITMCKA CyMMY BBEJIEHHDBIX YHCET,
nHave 00aBIsIeTCsT CTPOKA, 00pa3oBaHHAS U3 CJAUSHUS [IBYX BBEJIEHHBIX paHee
cTpok. MIToroBast cTpoka BBIBOAMTCS HA 9KPaH.

20. 3amgan crnmcok cioB. Heo6xoanmMo BeIOpaTh M3 HETO CIyYailHOe CJIOBO.
3 BBIOPAHHOIO CJIyY4allHOIO CJIOBA CJAy4ailHO BbIOpaTh OYKBY M IOIIPOCUTH
MOJIb30BATES ee yrafath. [Ipumep paboThl TPOTPAMMBbL:

* 33/1aH CIIMCOK CJIOB: ['camoBap’, 'BecHa’, 'neTo'|;

* BRIOMpPaeM CJIy4ailHOe CJIOBO: 'BecHa';

* BBIOMpaEM ciaydaitHyio OyKBy: 'c';

* BBIBO/IUM Ha 9KpaH: Be?Ha.

[Tosb30BaTe b MBITAETCS yTagaTh OYKBY.

Ilodckaska: uctionbayiite meton choice() momyisi random.

21. Haiinure Bce 3Hauenust pyHkimu y(x) = x> + 3 va uarepsaie ot 10 1o
30 c marowm 2.

22. Jlan criucok L =[-8, §, 6.0, 5, 'ctpoka’, —3.1]. Onpenenutsb CyMMy Y-
ceJi, BXOJSINUX B CIIUCOK L.
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Iloockaska: nuist onpesenenus: Tuma 0OGbeKTa MOKHO BOCIIOJIb30BAThCST CPaBHe-

HUeM Buaa: type(—8) == int.

23. Hanumure nporpamMmmy-urpy. KoMiibiotep 3arajibiBaeT ciydaiiHoe 4uc-
JI0, TIOJIB30BATEJh TIbITAETCS ero yrazaTh. [losb3oBaresb BBOIUT YUCTIO 70 TEX
1op, MoKa He yrajlaeT Uju He BBeleT ¢JoBO 'Boixon'. KommnbioTep cpaBHUBaeT
YICJIO C BBEJIEHHBIM U COOOIIAET TI0JIb30BATEN0, HOJIbIIE OHO WJIM MEHBIIE 3a-
raJJaHHOTO.

24. Jlano yucso, BBeZIeHHOE ¢ KaaBuatypsl. OnpenesnTe CyMMy KBaJ[paToB
HEYEeTHBIX IU(P B YUCJIe.

25. Haiiure cymmy 4ucesi, BBOIUMbIX ¢ KiaBuatypbl. KosmdecTBo BBOIM-
MBIX YKceJi 3apaHee HensBecTHo. OKOHYaHME BBO/A, HarpuMep, ciaoso 'Cror’'.

26. lan mpounsBoJibHBIN TekcT. Halijute HOMep epBOro caMoro JJIMHHOTO
CJIOBA B HEM.

27. Jlan nmpousBobHBIN TekcT. Hameuaraiite Bce nMmerorniuecs B HeM (-
PBI, OIpefiesTuTe NX KOJINYeCTBO, CYMMY U HaliJluTe MaKCUMaJIbHOE.

28. Hanuiure (hyHKIINIO, KOTOPask BO3BPAIlaeT Pa3HOCTh MEKIY HauboIb-
MMM ¥ HAMMEHBITUM 3HAUEHUSIMUA U3 CITUCKA 1IEJIBIX CIYYaiHBIX YHCE.

29. Hanummure mporpaMMmy, IPOBEPSIONIYI0 YeTHOCTh YUCJA, BBOAMMOTO
¢ KJaBuatypsl. BeimosauTe 00paboTKy BO3MOKHbIX HCKIIOYEHUIA.

30. Cospaiite kmacc StringVar 1711 paboThl CO CTPOKOBBIM TUIIOM JIaHHBIX,
conep:xkanuii Metozibl set() u get(). Meton set() cay:KuT 17151 UBMEHEHUS CO-
NeP>KUMOTO CTPOKM KJacca StringVar, get() — 17151 ToydeHus COAepKUMOTO
crpoku kinacca StringVar. Cospaiite o6bexT Tuma StringVar u mporectupyiite
€T0 METO/IbI.

31. Cospaiire kiacc Touku Point, mos3soJstonuii paboraTh ¢ KOOpAUHATA-
M (X, y). JlobaBbTe HEOOXOAUMBIE METOIBI KJIacca.

32. Hanuimure oKOHHOE MPUJIOKEHNE, TT03BOJISTIONIee TIePeBOIUTh TPalyChl
no mkasie Mapenreiita B rpaaycel 1o mkasie [leabeus:

Ykaxure 3HaueHne 8 Papenreiitax:

s e

Mepesectn 8 Llenscun
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