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NPEANCITOBUE

dTa KHUTra HanucaHa, 4ytoonl momoub BaMm BBICTPO us-
yuuth Python — u uzyunts XOPOIIIO. Ona e Tpebyer ot
YUTATEJIS OIBITA TIPOTPAMMUPOBaHUs. [a’ke CTONPOIEHTHBII
HOBMYOK OOHAPYIKUT, YTO B HTON KHKTE TIPOCTO OOBSICHSIIOTCSI
CJIOKHbBIE KOHIENUU. Ecsin BbI — OIBITHBII pa3paboTyuK,
nepexozsiuii Ha Python, maTepuas o6sazaer 1ocTaTo4HOM
rIyOUHOI, YTOOBI BBl MOTJIM HEME/JIEHHO B3SIThCST 3a MPO-
rpaMMHPOBaHME.

YT0o6bI 1aTh BaM IMUPOKoe mpeacrasienue o Python, He
rieperpyskasi JIUIHel nadopMaruei, s TIaTeIbHO MOOIIe)!
K BBIOOPY TeM. B yacTHOCTH, paccMaTpuBalOTCst CTPYKTY PhI
yIIpaBJIEHMsI, METOIbI 00PadOTKM OMMOOK M METOIBI 0Opa-
60TKH (hailyios, a TakKe MHOTOE IPyroe. B KHUTY BKITIOUEHBI
IJIaBbI 110 OOBEKTHO-OPUEHTHPOBAHHOMY ITPOrPAMMUPOBaA-
HUIO.
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JL1s1 HarJIA/1HOTO IPE/ICTaBIeHUS Kayk/[01 KOHIIEIIIUY eCTh
IIPHMEPBI, KOTOPBIE TO3BOJISIT IIOHSTH SI3BIK Ha GoJiee Ti1y6o-
KOM ypoBHe. IIpniioskenus B KoHIle KHUTH MOKHO MCIIOJIb-
30BaTh B KA4eCTBe YIIOOHOTO CIIPABOYHUKA 110 HEKOTOPBIM U3
Y4acTo UCIOJb3yeMbIX (yHKImii B Python.

Kak ckazasn Puuap BpaHcoH, «camblii Jiyutiiuii cocod yemy-
700 HAYIUTHCS — HAYATD ITO Jle/IaTh». B KOHIlE Kypca BbI
MIO3HAKOMUTECH C TIPOEKTOM, KOTOPBII TO3BOJIUT IIPUMEHUTD
Ha IIpaKTHUKE ITOJIyY€HHbI€ 3HaHUA.

Wcxonnubiil Ko TpoeKTa U MPUJIOKEHUS MOKHO 3aTPY3UTh
1o azapecy: https://www.learncodingfast.com/python.

Crmcok ncTipaBieHnii MOXKHO HalTH Ha hitps://www.leamcodingfast.
com/errata.

OT U3OATEJIbCTBA

Bamm 3amevyanus, npeiyiosKeHns1, BOIPOCHI OTIIPABJISNTE 110
azipecy: comp@piter.com (u3znarenbcTBo «IIuteps, Komibio-
TepHasi PeJJaKIINs ).

Mbi GyieM pajibl y3HaTh Bailie MHeHe!

Ha Be6-caiiTe nsaTebCTBa WWW.piter.com Bbl HaiiieTe mo/-
pobHY0 MHPOPMAIIUIO O HAIIMX KHUTAX.

B Python otctymbl SIBASIIOTCS 4acThi0 CUHTAKCUCA, U CO-
riacio PEP8 npeanodTutebHbIM CIIOCOOOM TIepeHoca
JUIMHHBIX CTPOK ABJISICTCS UCIIOJIb30BaHKE [T0/IPa3yMeBaeMbIX
POIOJIKEH M cTPOK Python BHYTpH KPyTIIbIX, KBIPATHBIX
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1 (GUTYPHBIX CKOOOK. [ITMHHBIE CTPOKU MOTYT OBITH PA3OUTHI
Ha HECKOJIbKO CTPOK, 0GEPHYTbIE B CKOOKU. ITO MPEAITO-
4TUTEJNbHEE UCIIOIb30BaHUsT 00PATHON KOCO# YepThl st
MPOJIOJIKEHUST CTPOKHL.

B c¢Bs3M ¢ orpanrmyeHreM moJaochl Habopa u B 1eIIX ya1000-
YUTaeMOCTU 0OpaTHBIIL cJiell 100aBIeH JUIb B HEKOTOPBIX
MeCTax, B OCTaJbHOM YaCTU KHUTH UCTIONB3YIOTCS KPYTJIbIe
CKOOKH.

Ecom ipu Habope Kojia y Bac BO3HUKAET OIMTHOKA, TO CBEPHTECH
C UCXOJHBIM KOJIOM 110 azapecy: https://www.learncodingfast.
com/python.


https://www.learncodingfast.com/python
https://www.learncodingfast.com/python

1

3HAKOMCTBO C PYTHON



J1oOpo M0KaI0BaTh B 3aXBaTHIBAIOIIIIT MU TIPOTPAMMUPOBa-
aust! Ouenb paji, 9To BbI IPUOOPEJTH ATy KHUTY, M HICKPEHHE
HAJIEI0Ch, YTO OHA TIOMOJKET BaM OBJIJIeTh sI3bikoM Python
1 UCHBITATh PAZIOCTh OT Hanucanus koja. [Ipexae yem mbl
yriyOouMest B OCHOBBI ITporpammupoBanust Ha Python, na-
BaiiTe cHauyasIa pa3bepeM HeCKOJIBKO TEM.

1.1. YTO TAKOE PYTHON?

Python — mpoKo UCII0/Ib3yeMblii BBICOKOYPOBHEBbIIT SI3bIK
MTPOTPAaMMUPOBaHUS, co3laHHbIl [ B0 BaH Poccymom B KOoH-
e 1980-x rozos. B si3bike gesraercst yrnop Ha yaobounTae-
MOCTb ¥ TPOCTOTY KOJIa, YTO MO3BOJISIET TTPOTPAMMUCTAM
pa3pabarbiBaTh MPUIOKEHNUST OBICTPO U JIETKO.

Kax 1 Bce s13bIKu BBICOKOTO ypoBHS, ko1 Python namomu-
HaeT eCcTeCTBeHHBIN (aHTJIMICKUI) SA3bIK, KOTOPBIN HE MO-
I'yT HOHATH KoMIIbIoTepbl. Hanmcanuelit HaMu KO 10JI5KeH
UHTEPIPETUPOBATHCS CHIEIUAIBHON IPOrPaMMOi — UHTEP-
nperatopoM Python, KoTOpyio HYKHO yCTaHOBUTB, TIPEK/IE
4eM MbI CMOKEM pa3padaTbiBaTh, TECTUPOBATH U 3Ty CKATh
porpaMMbl. YcTaHOBKY nHTepiipetatopa Python paccmo-
TPUM B TJiase 2.
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Taxske cymecTByeT psiji CTODOHHUX MHCTPYMEHTOB, HAITPUME]
Py2exe nmu Pyinstaller, koTopbie mo3BOJISIOT yITAKOBBIBATh
Kozt Ha Python B aBTOHOMHbBIE HCTIOJTHSIEMBIE TPOTPAMMBI JIJIST
HEKOTOPbIX M3 CAMbIX TTOITYJISIPHBIX OMEPAITUOHHBIX CHCTEM —
Windows n Mac OS. 910 maet BO3MOKHOCTD PACTIPOCTPAHSITH
rporpammbl Python, He Tpebyst oT moJib3oBaTeseil yeTaHOBKH
unrepperatopa Python.

1.2. 3AHEM U3YYATb PYTHON?

EcTb orpoMHOE KOJIMYeCTBO SI3bIKOB ITPOTPAMMUPOBAHNSI BbI-
cokoro ypoBas, Haripumep C, C ++ u Java. Xoporiast HOBOCTb
3aKJII0YAETCS B TOM, UTO BCE BBICOKOYPOBHEBBIE SI3bIKM OY€Hb
MOXOKH ApYT Ha Apyra. OHU pa3IrMdyaioTcs TJIaBHBIM 00pa-
30M CHHTAKCHUCOM, JIOCTYITHBIMI OMOIMOTEKAME 1 CITOCOOOM
jocryia K HuM. bubsimoreka — 310 HabOp pecypcoB u3 3a-
paHee HaITMCAHHOTO KOJIa, KOTOPbIe MOXKHO MCIIOJIb30BaTh
IPY HATIMCAHUK COOCTBEHHBIX ITPorpamMm. Ec/iu BbI XOPOIIIO
BBIYUNTE OJINH SI3BIK, TO JIETKO CMOJKETE BBIYUUTh HOBBIH 32
KOPOTKOE BPEMSI.

Ecsi BbI HOBUYOK B ITporpamMMupoBanmi, To Python — ot-
JIMYHbBII BapuanT /71 crapta. OiHa 13 KITI0YeBbIX 0COOEHHO-
creii Python — mpoctoTa, 4TO j1e1aeT €0 IeaTbHBIM SI3BIKOM
71 U3yYeHUs HAaUMHAIIMUMU. BosIbIIIMHCTBO TporpamMm Ha
Python Tpebyer 3HauMTEILHO MEHBIIIE CTPOK KOJA TI0 CPaB-
HEHUIO ¢ IpyruMu si3bikamu, Harpumep C. Takum o6paszom,
omMOOK CTAHOBUTCSI MEHBIIIE U COKPAIIAeTCsl BPEMsI pa3-
paborku. Kpome toro, Python mocrasisercs ¢ oOmupHbIM
HaOOPOM CTOPOHHUX PECYPCOB, PACITHPSIIONINX BO3MOKHOCTH
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s3bika. Vlexozs us aToro, Python MosHo ucob3oBars s
MHO’KeCTBa 3a/1a4, HATIPUMep /IS HACTOJIbHBIX MTPUJIOKEHUIA,
MPUJIOKeHNH 6a3 AaHHBIX, CETEBOTO MTPOTPAMMHUPOBAHS,
IPOTPAMMUPOBAHUS UTP U Jaske MOOUIIbHOM pa3pabOTKu.
U nocnexHee, HO He MeHee BaxkHoe: Python — kpoccriat-
(hOpMEHHBII SI3BIK, @ 9TO 03HAYAET, YTO KO/, HATTMCAHHDIH,
Harpumep, it Windows, 6y et xoporio paborats B Mac OS
i Linux 6e3 kakux-mmbo namenennii B kozge Python.

s y6enuin Bac, uto Python — 510 MeHHO TOT 3bIK, KOTOPBIIA
HYyKHO u3y4arb? [loexamnu!
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NOArOTOBKA K PABOTE
HA PYTHON



2.1. YCTAHOBKA NHTEPIMNPETATOPA

[Ipeskzie yeM MbI HaruIeM TIepBYTo iporpammy Ha Python,
HEeOOXO/IMIMO 3arPy3UTh COOTBETCTBYIOIINIT HHTEPIIPETATOD
JLUI1 KOMIIBIOTEPA.

B sroit kaure ucnosbayercss Python 3, moromy uro, kak
cKka3aHo Ha odurraabHoM caiite Python, «Python 2 yxoxut
B ipotiioe, a Python 3 — ato nacrosiiee 1 Oyyiiee si3bIKas.
Kpowme toro, «Python 3 siumien crpanHocTeil, KOTOpbie MOTYT
cOMBATD € TOJIKY HAYWHAIOIIUX TPOTPAMMUCTOBY.

O6parure BHuManue, uto Python 2 Bce ene 10BosIbHO M-
poxo ucnosbayercst. Python 2 u Python 3 exosxu npumepto
Ha 90 %. CiemoBarenbHo, ecaiu Bbl u3yunte Python 3, To,
cKOpee BCero, mpobJieM ¢ MOHMMaHMEM KOjia, HAIIMCAHHOTO
ua Python 2, e BognukHer.

Yrob6bl ycTaHOBUTH MHTEpITpeTaTop st Python 3, mepeiiau-
Te Ha https://www.python.org/downloads/. AkTyapHas Bepcust
NOJIKHA OBITH YKa3aHa BBEPXY CTPAHUIIBL. B 9T0i1 KHITE MbI HC-
nosb3yeM Bepenio 3.6.1. Haskmure «3arpysuts Python 3.6.15,
1 HAYHETCS CKauylBaHUE.

Download the latest version for Windows

61 ) Download Python 2713
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Ecian Bbl XOTUTE YCTAaHOBUTD JIPYTYIO BEPCUIO, IPOKPYTUTE
CTPAHUILY BHU3 — U YBUJIUTE CIIUCOK JIOCTYITHBIX BEPCU.
[IlerkHUTE IO HYKHOW BEepCUU, M BAC MepeHANPaBsT HA
CTpaHUILly 3arpy3KHu.

[TpokpyTuTe CTPAHUILY BHI3 /10 KOHIIA — U YBUIUTE TAOIUILY
CO CITMCKOM PA3JIMYHBIX YCTAHOBIIUKOB JIJIS1 3TOW BEPCUM.
BribepuTe mpaBUIbHBIN YCTAHOBIIUK /TSI CBOETO KOMITBIO-
Tepa. BiOop ycTaHOBIIMKA 3aBUCHT OT JIBYX (haKTOPOB:

1) onepanunonnas cucrema (Windows, Mac OS wiu Linux);

2) npotteccop (32-6utHblit win 64-OUTHBIN).

Hanpumep, eciiu Bbl uctiosb3yere 64-6UTHBII KOMIIBIO-
tep ¢ Windows, 10, ckopee Bcero, Oy/ieTe CIOIb30BaTh
«yCTaHOBINKK ucmoausemMoro daitta Windows x86-64».
[lepeiinure 1m0 cchliKe, 9TOOBI cKavaTh ero. Eciu BBI cKa-
JaeTe M 3allyCTUTE He TOT YCTAHOBIIUK, HE BOJHYHTECH: BbI
HOJTyduTe COOOIIeH e 00 ONMOKe ¥ MHTEPIIPeTaTop He OyeT
ycranossien. Ckauaiite IMOAXOASANINI BaM yCTAHOBIIHUK.

[TocJie ycnenHo# yCTaHOBKY MHTEPIIPETATOPA MOKHO MTPHU-
CTymaTh K Hamcanuio kogaa va Python.

2.2. ObOJIOYKA PYTHON, IDLE
N HAMMNCAHWE MEPBOWU MPOIPAMMbI

Konx 6ymem nucats B mporpamme IDLE, koTopast moctasis-
eTcst BMecTe ¢ mHTeprperatopom Python.

Cuauasta sarryctum iporpammy IDLE, kak u sito6bie gpyrue
nporpammbl. Hanpumep, B Windows 10 MoskHO HaiiTu ee,
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Ha6pas «<IDLE» B mosie moucka. 3arem mesnkaute IDLE
(rpaduueckuiit uatepdeiic Python), utobsr 3amyctuts ee.
[TostBuTcst o6osouka Python (Python Shell).

File Edit Shell Debug Options Window Help

Pycthon 3.6.1 (v3.6.1:69c0db5, Mar 21 2017, 17:54:52) [MSC v.1900 32 kit (Intel))
on win32

Type "copyright®, "credics™ or "license()" for more informacionm.

x|

O6oaouka Python nossosisier ucnosb3oBars Python B n-
TEPAKTUBHOM PEKMME. DTO 03HAYAET, YTO MOKHO BBOAUTD
0 O/1HO# KoMaHzte 32 pa3. O60I0UKA OKU/IAET KOMAH/IBI OT
T0JIB30BATEJISI, BBITIOJHSIET €€ U BO3BPAIIAET PE3YJIbTAT BbI-
nostHenust. [ocste aToro et cireyoneil KOMaH/Ibl.

[TorrpoGyiite BBecTH B 000J104KY cieaytomuii kox. CTpokw,
HAYMHAIOIINECS C >>>, — 3TO KOMAH/Ibl, KOTOPbIE BBI JIOJKHBI
BBECTH, a CTPOKHU T10CJIe KOMAH/] — 3TO Pe3yJIbTaThL:

>>> 2 + 3

5

>>> 3 > 2

True

>>> print ('Hello World')
Hello World

Korza Bbl BBOAUTE 2 + 3, TO ZlaeTe KOMaH/Y BbIUMUCIUTh
snauenue 2 + 3. CiegoBaresibHO, 000104Ka BO3BPAIIAET OT-
Bet 5. Korzia BoI BBoiMTE 3 > 2, TO CIIpalinBaeTe 060JI0UKY,
6oubiie u 3, yem 2. O6os0uKa oTBevaet True. M HakoHeIl,
KOMaH/a print mnpocuT 060J04YKy 0TOOPA3UTh CTPOKY
Hello World.
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O6ousouka Python — ouenb ymoOHbBIIT MHCTPYMEHT JIJIs Te-
CTUPOBAHUST KOMaH]I, 0COOEHHO Ha MEPBBIX TArax paboThHL.
Ho ecuut BbI Bbliiiere u3 000JI0YKHU ¥ BOiijIeTe B Hee CHOBA,
BCe BBOJIMMbIe KOMaH/[bl Hcue3nyT. Kpome Toro, 060104Ky
HeJIb3s1 NCIIOJIb30BATD JIJIs1 CO3/IaHMUS PEeaTbHON TPOTPaMMBL.
Yto0bl CO3/[aTh HACTOSIILYIO TIPOTPAMMY, HY;KHO HAITHCAThH
KOJI B TEKCTOBOM (paiiie ¥ COXPAaHUTh €0 C PACHIMPEHNEM
.py. Takoii (haiin HaspiBaetcs crienapuem Python.

Yrobbl cosaars ciienapuii Python, mesnkuuTe File » New File
B BepxHeM MeHIo 060si0ukn Python. TlosiButcst TekcTOBBIIM
PEIAKTOP, KOTOPBIET MBI OY/1eM UCIIOJIb30BATh JIJIsI HATTUCAHVST
camoii epsoii iporpammbt «Hello World». Hanucanwe mipo-
rpammbl «Hello World» — ato cBoero poga 06psiz mocssiiie-
HUST JIJIs1 BCEX HAYMHAIONIMX TPOTPaMMUCTOB. C MOMOIIBIO
9TOM MPOrPaAMMBbI MbI TIO3HAKOMUMCSI C ITPOTPAMMHBIM 00ec-
neyenuem [DLE.

Beeaure cieayiomuii Ko B TEKCTOBBIN peaakTop (He B 060-
JIOUKY):

#BbiBOAUT cnoBa "Hello World"
print ("Hello World")

OG6parure BHUMaHUE, 4TO CTPOKA #BbiBoANT cnoBa "Hello
World" BbIJleJieHa KPACHBIM, CJIOBO print — (uoeToBbIM,
a Hello World — 3enenbiM. Takum 06pa3oM mporpamma
obserdaer Ham urenue koxa. Ciosa print u Hello World
CJIYsKAT PasHbIM IIEJISIM B IPOrPaMMe | TI09TOMY 0TOOpaska-
10TCs1 pasHbiME 11BeTami. O6 9TOM MbI TOTOBOPUM MTOPOOHEe
B CJIEYIOIINX ITaBax.
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Ctpoka #BbiBoanT cnosa "Hello World" (kpacHast) He sIB-
JISETCS 9acThIO TPOTPAMMBbI. ITO KOMMEHTAPHU, KOTOPBIA
HAIMUCaH, YTOOBI C/IeIaTh KO MOHSTHBIM JIJIST APYTUX TTPO-
rpaMMHCTOB. Takas cTpoka UTHOPUPYETCS UHTEPIIPETaTOPOM
Python. Yto6b1 106aBUTh KOMMEHTAPUH, TIEPE]] KAKION
CTPOKOI HY>KHO HaIllKCcaTh CUMBOJI #, HallpUMep:

# 3To KOMMeHTapui
# 3To Toxe KOMMeHTapui
# I3To ewe OAMH KOMMeHTapui

MpbI TakKe MOYKEM UCITOJIb30BATh TPU OJIMHAPHbBIE KABBIUKU
(W TPY IBOMHBIE KaBBIYKH ) JIJIST MHOTOCTPOYHBIX KOMMEH-
TapueB, HAITPUMED:

3TO KOMMeHTapwui
3TO TOXe KOMMEeHTapui
3TO ewe OAMH KOMMEHTapui

Teneps Hazkmute File » Save As..., 4T0ObI COXpaHUTH KOJI. YOe-
JIATECH, YTO BBIOPAJIM PACIINPEHUE .py.

ToroBo? Byasis! Bl ToJIbKO 4TO yCIENTHO HATIMCAIN CBOIO
nepByio porpammy Ha Python.

BoiGepere Run » Run Module, 4To6bI 3aI1yCTUTh IPOrPaAMMY
(nm maskmute F3). Bor yBuanTe ciioBa Hello World B 060-
souke Python.



3

[NTEPEMEHHbIE
N OMNEPATOPDI



Wrak, Mbl 3aKOHYMJIM C BBOJHBIM MaTepHUaJioM, JaBaiiTe
MIPUCTYIIUM K PeasibHbIM 3aj1auaM. B aTo rjase Mbl UBy4YuM
repeMeHHbIe U oTlepaTopbl. Bbl y3Haere, uTo Takoe repe-
MeHHbIE, KaK UX Ha3bIBaTh U OOBSIBIISITD, a TaK:Ke 00 00X
oTiepanusx, KOTOpble MOKHO C HUMH BBITIOJHATD. [0TOBBI?

[Toexasu!

3.1. YTO TAKOE MNEPEMEHHbIE?

HepeMeHHbIe — 9TO UMEHOBaHHbIEe OOBEKTHI JaHHbIX, KO-
TOPbI€ XPaHATCA U UCIIOJb3YIOTCA B HAIIUX IIPpOr'paMMax.
ﬂOHYCTI/IM, Ballla ITporpamMMa A0JIKHa XpaHUTb BO3PACT I10JIb-
30BaTeJIAd. Z[JIH 9TOr0 MbI MOJKEM HA3BaTh 3TU JlTaHHbIE userAge
1 IIPpUCBOUTDb 3HaYeHUE HepeMEHHOﬁI userAge, UCIIOJIb3Ys
CJIEAYIONYIO NMHCTPYKIIUIO:

userAge = 0

ITocre Toro xax BbI OIIpeJleJITe IIEPEMEHHYIO userAge, IIpo-
I'paMMa BbIJIEJIUT HEKOTOPYIO 06J1aCcTh AMCKOBOTO IIPOCTPaH-
CTBa KOMIIbIOTEPA /IJId XPpaHEHUA 9TUX JaHHbIX. 3areM MOYKHO
IOJIYIUTb JOCTYII K 9TUM NJaHHBIM WU U3BMEHUTDH UX, COCJIaB-
IIMCh HA HUX 110 UMEHU userAge. KEDKI[I)Iﬁ pas, Koraa Bbl 00b-
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sIBJIsIeTe HOBYIO llepeMEHHY 0, HY>KHO ITPUCBOUTD el HayaibHOe
3HavyeHue. B aToM npuMepe Mbl IPUCBOWJIN €l 3HAUYEHMeE ©.
3HaueHune Bceria MOKHO U3MEHUTD TIO3/THEe.

Taxske MOKHO OIPENENNTh HECKOJBKO TIeEPEMEHHBIX 3a Pas.
J1J1s1 9TOrO HAIIUIIIUTE

userAge, userName = 30, 'Peter’

Ito OyeT paBHO3HAYHO

userAge = 30
userName = 'Peter’

3.2. UMEHOBAHWE MNMEPEMEHHbIX

Nwms nepemennoii 8 Python mosxer comepikarh TOIBKO OYK-
BBl (a—z, A—B), uncmia uan cuMBOJIbI TIO{depKUBaHus ().
[TepBblil CUMBOJI He MOKET OBITH YrcI0M. Takum 06pasom,
MO’KHO Ha3bIBaTh CBOM IlepeMeHHbIe userName, user_name
nin userName2, HO He 2userName.

Kpome Toro, ectb HEKOTOPbBIE 3ape3epBUPOBAHHbIE CJIOBA,
KOTOpbIE HeJb3sl KCII0JIb30BATh B KAUECTBE UMEHU TIepeMeH-
HOM, TaK KaK OHM YK€ UMeIOT 3apaHee 3aaHHble 3HaYeHUsI
B Python. 91o print, input, if, while u 1. 1. [TogpobHee
0 HHUX [OrOBOPKM B CJIEAYIONIUX IJIaBax.

HaKOHeH, nMeHa MeEpeMEHHbIX YYBCTBUTEJbHBI K PETHUCTPY.
username He TO JKe caMoe€, YTO userName.

[Tpu nmenoBanuu nepemenHbIx B Python cymectByfor nBa
coryamnienust. MOKHO TIPUEPKUBATHCST BEPOITIOKBETO Pe-
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TUCTPa WU UCIOJIb30BaTh CUMBOJIBI TIO{UepKUBanus. Bep-
GJIIOJKUI PETUCTP — HTO CITOCOO HAITMCAHUST COCTABHBIX CJIOB
B CMeIIaHHOM perucTtpe (Hampumep, thisIsAvariableName).
Mbi1 Oy1eM UCII0JIb30BaTh BEPOJIIOAKIIA PETUCTP B OCTABIIENCS
4acTu KHUTHU. /[pyroil paciipocTpaHeHHON MPAaKTUKOU SABJIS -
€TCcsl UCII0JIb30BaHNe CUMBOJIA ITOiYepKUBaHus (_) 114 pas3-
nesierust ¢ioB. Takum 06pasoMm, epeMeHHbIe MOKHO Ha3BaTh
Tak: this_is_a_variable_name.

3.3. OMNEPATOP MPUCBAUBAHUA

OGparure BHUMaHKE: CHMBOJI = B UHCTPYKI[UK userAge = @
nMeeT Apyroe 3HayeHue, yeM MaTeMaTUYeCKUIl CUMBOJI
«paBHO». B mporpaMMupoBaHmnu = Ha3bIBAETCS OIIEPATOPOM
MpUCBaMBaHUs. JTO O3HAYAET, YTO CIIPaBa OT = IPUCBanBa-
eTcst 3HaueHue TiepeMeHHol cieBa. UTo6bl ObLIO Jierde mo-
HATb UHCTPYKIIMIO userAge = @, MOJKHO JlyMaTb O Hell Kak
O userAge <- 0.

B nporpaMMupoBaHuM BbIPAKEHUSI X = YUY = X O3HAYAIOT
COBEPUICHHOE Pa3Hble BEIIU.

Ynusnennt? [IpuBeny npumep.

Hanumure cienytonuii Koz B pegaktope IDLE u coxpanute
ero.

X =5
y = 10
X =Yy
print ("x = ", x)

print ("y > Y)
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3arryctute porpammy. Bol yBuanTe Takoi pesysbrar:

10
10

X
y

XoTs x UMeeT HayalbHOe 3HaueHne 5 (Kak ObLI0 0ObIBICHO
B TIEPBOI CTPOKE), TPETHSI CTPOKA X = y IIPHUCBAMBaeT 3HaYe-
HUe y IepPeMEHHON X (BCTIOMUHAEM: X <- Y), CJIEJIOBATEJBHO,
3HAaYeHMe X MEHsIeTCsT Ha 10, B TO BpeMs Kak 3HayeHue y
OCTaeTCs HEM3MEHHDIM.

Momudumupyem nporpammy, nuameans TOJIBKO O/ITH
oTIepaTop: OMEHSIITE TPEThIO CTPOKY C X = y HAy = X.
C TOUKM 3peHnsI MATEMATUKU X = YUY = X — 3TO OJIHO U TO
ske. OHAKo B IPOTPAMMUPOBAHIH BCe HE TakK.

SaHyCTI/ITe IIpOTrpaMMy. B pesyJibrare 1oJIy4YnTCs:
X =5

y =5

3/iech 3HAUEHHE X OCTAETCS PABHBIM 5, a BOT 3HAYEHUE Y U3-
Mensgetcs Ha 5. OnepaTop y = X IMPUCBaWBaeT 3HAUYEHHE X
3HAYEHUIO Y.

3HaueHne Yy CTaHOBUTCS PaBHbBIM 5, a X ocTaeTrcd HEU3MEH-
HBIM.

3.4. OCHOBHbIE OINEPATOPbI

[ToMuMO npUCBOEHUS TIEPEMEHHON HAYaJIbHOTO 3HAYEHUST
MOJKHO BBITIOJIHSITH OOBIYHBIE MATEMATHIECKIE OMEPAIlin
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¢ nepemeHHbMU. OcHOBHBIE oriepaTopsl B Python BIIOUaOT
B ce0s citoskenwe (+), BerauTaHue (- ), yMHOKeHuUe (*), nere-
Hue (/), esouncyiennoe fenenue (//), OCTaTOK OT JIeJI€HUs
(%) 1 Bo3BesieHMeE B CTEIEHD (**).

[Ipumepsr:
[Ipenmosoxnum, x = 5,y = 2
CroxeHue:

X+y =7
Brrunranue:

X -y=23
YMmuOXeHue:

x*y = 10
lenenue:

x/y = 2.5

HeJIO‘{I/ICJIeHHOG JleJIeHue:

x//y = 2 (okpyrnseTt pe3ynbTaT Ao 6Auxailwero uenoro
yucna)

OcraTok oT JICJICHU AL

x%y = 1 (paeT ocTaToK OT AeneHua 5 Ha 2)

Bossenenue B cremnens:

x**y = 25 (5 B cTenexHu 2)
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3.5. AOMNOJIHUTEJIbHbIE OMEPATOPHI
NMPNCBAUBAHNA

[Tomumo ocHoBHOTO orepaTopa = B Python (kak u B 60J1b-
ITTHCTBE SI3BIKOB IPOTPAMMUPOBAHUST) ECTD €11l HECKOIBKO
JIOTIOJTHUTEIbHBIX OTIEPATOPOB MpUcBanBanus. K HUM OTHO-
CATCS TAKKe ONEPaTopbl, KaK + =, - =1 * =,

[TpenrnomnoxuM, ecTb nepeMeHHast X ¢ Ha4aJIbHbIM 3HAYEHU-
em 10. Ecsiit Tpebyercst yBeImInTh X Ha 2, MOKHO HAIIMCATD:

X =X + 2

[Tporpamma crauana oyenum svipascenue cnpasa (x + 2)
U HA3HAYWT OTBET CJieBa. TakuM 00pa3oM, B UTOTE IIPUBeE-
JIEHHOE BbIIIe BhIPAsKEHUE CTAHOBUTCI X = 12.

BwmecTo TOro 4to6n IHUCaTh X = X + 2, MOKHO HAIlMCAThb
X + = 2,49TO0OBI BBIPA3UTh TO ke 3HaueHue. O603HaueHne + =
Ha CaMOM JIeJIe SIBJISIETCS COKPallleHreM, KOTOPOe OObeAnHSET
3HAK MIPUCBaWBaHUs C orlepaTopoM ciioxkenus. CriesoBaTeb-
HO, X + = 2 03HayaeT x = X + 2.

TouHo Tax ke, ecJiu TpeOyeTCsT BBIYUTAHWE, MOKHO HATIHCATD
X =X - 2UWINX - = 2. J10 paboTaeT /st BCeX 7 O1epaTopos,
VIOMSTHYTBIX B pasjieJie BhIIIe.
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TUMbl JAHHBIX B PYTHON



[Tepeiinem k Tutiam ganubix B Python. Tur qaHHbIX OTHOCHT-
¢S K 3HAUE€HUI0, KOTOPOEe XPAHUT MepeMeHHas.

PaccMoTprM HEKOTOPBIE OCHOBHBIE THUIIBI JaHHBIX B Python,
B YACTHOCTH IleJIble YMCJa, YUC/Ia ¢ MIaBapIlleil TOYKON
1 cTpoku. /{asree ToroBopruM 0 KOHIETITUN IPUBEIEHNS TUTIOB
1 00 ellle Tpex JAOMOJHUTEIbHBIX TUIIAX JaHHbIX B Python:
CITMCKAX, KOPTEXKaX U CTOBAPSIX.

4.1. UEJIbIE YNCJIA

ILesbie yrcia — 910 yncaa 6e3 AeCATUYHBIX YacTeil, Halpu-
mep -9, —4,-3,0,5,7uT. 1.

Y1061 00BSIBUTD IIEJI0€ YUCIIO B Python, MIPOCTO HATIUIIINTE
variableName = Ha4vanbHOe 3Ha4deHue

[Tpumep:

userAge = 20
mobileNumber = 12398724
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4.2. BEWLECTBEHHbIE YNCITA
(MNCNA C NNIABAIOLLEN TOYKOW)

Yucaa ¢ 1iaBaloleil TOYKol OTHOCATCS K YMCJIaM, UMEIOIIIM
JIECSITUYHYIO TOUKY (3aILSITYI0 B PyCCKOU HOTau. — [pumeu.
ped.), naripumep 1.234, —0.023, 12.01.

Y1066 00BABUTH YKUCJIO C ILJIaBaolleil Toukoit B Python,
cJIe/yeT TIPUIEPKIUBATHCST TAKOTO IaboHa: variableName
= HavasbHOe 3HaveHue

[Ipumep:
userHeight = 1.82
userWeight = 67.2

4.3. CTPOKOBbIA TUM AAHHbIX

CTpOKI/I OTHOCATCA K TEKCTY.

Yr06bI 06BABUTH CTPOKY, MOSKHO UCITOJIb30BATh JINOO 3aITUCh
variableName = 'HavanbHoe 3HaueHue' (OJIMHAPHBIC KABbIY-
KI), ambo 3anuch variableName = "HayanbHoe 3HayeHue"
(nBoTiHBIE KABBIYKN ).

[Ipumep:
userName = 'Peter’
userSpouseName = "Janet"

userAge = '30'

Tak Kak B mocJeiHEM TTpUMepe MbI HAITUCATHN userAge =
'30', To userAge — 3TO cTpoKa. /lJis1 cpaBHEHUS: ecin BbI
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Harnuiiere userAge = 30 (6e3 KaBblY€eK), TO userAge OyJer
MMETD [eJIOUNCIEHHOE 3HAYEHIE.

MbI MOKeM 00BEMHUTD HECKOJIBKO MOICTPOK, UCTIOTIB3Y ST
KoHKaTeHaruio (+). Hampumep, "Peter " + "Lee" 9KBUBa-
JIEHTHO CTPOKe "Peter Lee".

BCTPOEHHbIE ®YHKLIWN CTPOK

Python Bkrouaer psii BCTpOEHHBIX (DYHKIIHIL 71T yIIpaBJie-
Hust crpokaMu. DyHKINS — 9TO 6JIOK MHOTOKPATHO MUCITOJIb-
3yeMOro Kojia, KOTOPbI BBITIOJTHSIET OTIPE/IEJIEHHYIO 3a/1aYy.
Bostee moapoOHO 0 HYHKITUSIX MBI TOTOBOPUM B TJIaBe 7.

[Tpumepom GyHKIMH, 10cTyIHOI B Python, siBiisieTcst meTo
upper() mst ctpok. OH fesaet Bce OYKBBI B CTPOKE 3ariaB-
HbiMU. Haripumep, 'Peter' .upper() BepHeT cTpOKy 'PETER'.
B mpusioskenun A ecThb JIOTIOJTHUTEBHBIE TIPUMEDDI U KOJI,
UJITIOCTPUPYIOLINE CTPOKOBbBIE METO/IBL.

®OPMATUPOBAHME CTPOK C MNOMOLLIbIO OMNEPATOPA %

Ctpoku MOKHO (hopMaTUPOBATh C IIOMOIIIbIO ollepaTopa %.
Ow maet BaM GOJIBIIIIT KOHTPOJIb Hal (hOPMOI OTOOPaKEHUST
1 coxpaHeHust cTpoK. CHHTAKCHC UCITOIb30BAHMS OTTEPATOPa
% TaKoM:

"popmaTupyemaa cTpoka" %(3HayeHUA WAM NepemMeHHble
ONA BCTaBKWM B CTPOKY, pa3fesieHHble 3ansaTbiMu)

On coctout u3 Tpex yacteir. CHavyasIa B KaBbIYKaxX MUATIETCS
CTPOKa, KOTOPYIO HYKHO OThopMaTupoBaTh. /lasee nurirercs
CUMBOJI %, a 3aTeM I1apa KPYIJIbIX CKOOOK (), I/ie 3aliuchiBa-
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I0TCST 3HAYEH NS WJIN TTepeMeHHbIe, KOTOPbIE HY;KHO BCTaBUTh
B CTPOKY. DTH KPYTJIble CKOOKM CO 3HAYEHUSIMI BHYTPH Ha-
3bIBAIOTCST KOPTEXKEM. ITO THUII JIAaHHBIX, KOTOPBIN MbI pac-
CMOTPHM UyTh TI03Ke B TOM TJIABE.

Bsenure caenytonumii kog B IDLE u 3anyctute ero:
brand = 'Apple’
exchangeRate = 1.235235245

message = 'The price of this %s laptop is %d USD'\
'and the exchange rate is %4.2f USD to 1 EUR'\
%(brand, 1299, exchangeRate)'

print (message)

B npusenenHoM Bblllie mpuMepe cTpoka 'The price of
this %s laptop is %d USD and the exchange rate is
%4.2f USD to 1 EUR' — 39TO CTPOKA, KOTOPYIO HYKHO OT-
(opmaTupoBarts.

%s, %d 1 %4 . 2f Ha3bIBAIOTCH 3aIIOJTHUTEISAMMU.

arnosinuTe s Oy1y T 3aMeHeHbI Ha TlepeEMEHHYIO brand, 3Ha-
yeHue 1299 u nepeMeHHyIo exchangeRate COOTBETCTBEHHO,
KaK yKazaHo B ckoOkax. [Ipu 3amycke Kojia mosryunm ciemy-
IO pe3yJibrar:

The price of this Apple laptop is 1299 USD and the
exchange rate is 1.24 USD to 1 EUR!

! Tena aroro HoyTOyKa Apple cocrasister 1299 nostapos CIITA,
a oOMenHbIi Kype — 1,24 nommapa CIIIA 3a 1 eBpo. — IIpumeu. nep.
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3aroTHUTENh %S UCTIOTb3YeTCs 7SI IPEICTABJIEHUS CTPOKHI
(B nanrOM carydae 'Apple'), a 3amoTHUTEND %d — JIJIs TIPEI-
crasyenus 1esoro yncaa (1299). Ecau nyskno 1o6aBuTh
IPOOEJIBI TIEPE]T 1EBIM YHCIIOM, TO MOSKHO BCTABUTH YHCJIIO
MesKLy % ¥ d, 9T0OBI yKa3aTh KeaeMyto iy ctpoku. Ha-
npumep, "%5d" %(123) nact B pesysbrare " 123" (¢ ABYyMS
npobesiaMu CIiepein 1 ITTMHOM 5).

3anosHuTeNb %f NCroab3yeTcst /7151 (hOPMaTUPOBAHUS YU CeT
¢ TIJIaBaonie TOYKoi (Yuces ¢ 1eCATUIHBIMU TOUYKAMMU ).
31ech MbI hopMaTHpPyeEM ero Kak %4.2f, rie 4 obo3Havaer
00111y10 /IMHY, a 2 0603HaYaeT 2 JecATUYHbIX 3HaKa. Eciu
HYKHO 100aBUTh IPOOEIbI IIEPe]] YUCTIOM, MOKHO OT(hopMa-
THUPOBATH €T0 Kak %7 .2f, uTo jgact " 1.24" (c 2 necaTtuy-
HBIMU 3HAKaMH, 3 IpobeaMu Criepeid 1 JIJIMHOMI 7).

®OPMATMPOBAHVE CTPOK C MOMOLLIbIO METOZA
FORMAT()

[Tomumo nctionb3oBanus onepaTopa % /171st popMaTupoBaHus
cTpok B Python takske ectb MeTox format () ist Tex e 1ie-
seii. CUHTaKCHC TaKoi:

"dopmaTupyeman cTpoka".format(3HayeHUs UM nepemeHHble
ONA BCTaBKU B CTPOKY, pa3fefieHHble 3anATbiMu)

[Ipu ncnosp3oBanum Metoma format () 3amOJHUTENN %S,
%f nnm %d He IPUMEHSTIOTCSI. BMECTO 3TOTO MCMOb3YIOTCS
urypubie ckoOKH {}, HaTIpUMep:

message = 'The price of this {@:s} laptop is {1:d}
USD and the exchange rate is {2:4.2f} USD to 1 EUR'.
format('Apple', 1299, 1.235235245)
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BryTpu purypHbIX CKOOOK MbI ITHIIIEM TTO3UIIMIO UCIIO/Ib3YEMO-
rO apryMeHTa, a 3aTeM jiBoetoune. [locse iBoeTounst muiieM 3a-
HOJTHUTEJTb. B GUrypHBIX CKOOKAX He J0JKHO OBITH TIPOGEJIOB.

B Boipaskenum format ('Apple', 1299, 1.235235245) MeTO-
ny format () mepenaioTcs Tpu apryMeHTa. ApryMeHThl — 3TO
JTAaHHbIE, KOTOPbBIE HYKHBI METO/Y JIJIA BBITTOJHEHNA 3/1a4UM.
B nannom cayyae aprymeHTaMu sBJgoTC: ‘Apple’, 1299
1 1.235235245.

AprymenT 'Apple' umeet nosutuio 0,
1299 uMeeT mo3umuio 1,

1.235235245 nMeeT MO3UIHIo 2.
[Tosunuu Bcerga HaunHatotes ¢ HYJIA.

Boipaskenue {0: s} 1aet KomMaH/ly HHTepIpeTaToOpy 3aMeHUThb
{0: s} aprymentom B mo3unnu 0 1 yka3aTh, 4TO 9TO CTPOKA
(TTOCKOJIBKY 3aTIOJTHUTETD S ).

Ecou mbl BBoiM {1: d}, TO MMeeM B BULy apryMEHT B T10-
3UIUK 1, KOTOPBIH SIBJISIETCS TIEJIBIM YHCIIOM (3aITOJTHUTENH d).

Ecau mut BBouM {2: 4.2f}, TO cchlmaemMcs Ha apTyMeHT
B TIO3UIINH 2, KOTOPBIH SIBJSETCS YUCIOM C TIJIaBAIOTIEN TOYU-
koit. HeoO6xo1Mo, 4T06bI OH 6611 0T(HOPMATUPOBAH JIBYMSI
JECATUYHBIMY 3HAKAMU U 001Iel IVIMHON 4 (3ar0oJIHUTE b
4.2F).

Ecan mbr BbIBE€/IEM COO6H.[€HI/I€, TO ITOJIYyYUM

The price of this Apple laptop is 1299 USD and the
exchange rate is 1.24 USD to 1 EUR
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MNpumeyaHue

Eciu BbI He X0THTE (hOPMATHPOBATDH CTPOKY, TO MOKETE
MIPOCTO HAIKMCATh

message = 'The price of this {} laptop is {}
USD and the exchange rate is {} USD to 1 EUR'.
format('Apple', 1299, 1.235235245)

3/1ech He Hy»KHO YKa3bIBaTh MO3UIINIO apTyMeHTOB. M H-
TEpIpeTaTop 3aMEHUT (PUTYpPHbIE CKOOKI B COOTBETCTBUH
C [IOPS/IKOM IIPE/IOCTaBJICHHBIX apryMeHToB. Ilosmyyaem

The price of this Apple laptop is 1299 USD and
the exchange rate is 1.235235245 USD to 1 EUR

Mertoz format() Mosker 3amyTath HOBUYKOB. DopmMaTupo-
BaHKe CTPOK MOKET ObITh O0JIee 3aMbICIOBATBIM, Y€M TO, YTO
OBLIO paccMOTPeHO 371ech. Ho 1151 GobIInHCTBA 1ie1eit 10-
CTaTOYHO TOI'0, YTO MbI pa3obpasiu Bbie. YToObI 3aKPEITh
nonnManue meroza format (), MOCMOTPUTE HA CJIEAYIONLYIO
porpaMmy:

messagel = '{@} is easier than {1}'.format('Python’,
'Java')

message2 = '{1} is easier than {@}'.format('Python’,
'Java')

message3 = '{:10.2f} and {:d}'.format(1.234234234, 12)
messaged = '{}'.format(1.234234234)

print (messagel)
#Bbl nonyunte 'Python is easier than Java'
print (message2)
#Bbl nonyuuTte ‘'Java is easier than Python

print (message3)
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# Bbl nonyuyute ' 1.23 and 12°'
# lMo3numm aprymeHTOB yKasbiBaTb He HYXHO.

print (message4)
# Bbol nonyunte '1.234234234'. OGopmaTupoBaHue
# He BbINONIHAETCA.

[MoympaxkHsiitech ¢ MeTooM format () B o6osouke Python.
[TpobyiiTe mrcath pazHbie CTPOKUA U CMOTPUTE, UTO TIOJIY-
YUTCSL.

4.4. NMPUBEAEHWE TUIMOB B PYTHON

Muoraa B mporpamMmax HYsKHO TIPeo0pa3oBaTh OMH THII
JTAaHHBIX B JPYTOH, HAIIpUMEP I1eJIoe YUCJI0 B CTPOKY. Takas
oriepaliis Ha3bIBaeTCs TPUBE/IEHUEM TUTIA.

B Python ectb Tpu BcTpoeHHbIe (DYHKITHM, KOTOPBIE O3BOJIsI-
IOT BBIIOJIHATH ITpUBeieHue TUTIOB: int (), float() mstr().

Oyuxkims int () B Python npunumaer 3Hauenwe ¢ niasawo-
11eii TOYKOM U COOTBETCTBYIOIIEH CTPOKH U ITPe0OpasyeT ee
B 11eJ10€ 4ncJ10. UToOBI 3aMEHUTH YKCJIO C TIABAIOIIEH TOUKOM
Ha I1eJioe Y1cJI0, MOKHO BBecTH int(5.712987). B pesyiib-
Tare MoIydnTest 5 (Bce, 9TO JI0 JAECATUIHOM TOUKH ). UTOOBI
1peoOpas3oBaTh CTPOKY B II€JI0€ YUCJIO, HAlluIIeM int("4")
u oryduM 4. OiHaKO HeTh3s HanucaTh int("Hello") wian
int("4.22321"). B oboux ciaydasix BOSHUKHET ONINOKA.

Oynknus float () IPUHUMAET 3HAYEHE TIEIOTO YHCJIA U CO-
OTBETCTBYIOIIEN CTPOKU 1 MEHSIET €€ Ha YMCJIO C TJIaBafoIei
Toukoil. Hanpumep, ecin nanmcath float (2) uiu float("2"),
to nosiyunm 2.0. Ecim mammucats float ("2.09109"), TO TOJTY-
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yum yncso 2.09109, koTopoe siBJseTCS YMCIOM C TIIaBatoleit
TOYKOH, a He CTPOKOIA, TOCKOJIbKY KaBbIUeK 371eCh HeT.

Oyukiwst str() IpeodpasyeT MesI0e YUCIIO WK YKCIIO C TIIaBa-
toleit TouKo# B cTpoky. Hampumep, ecsin Haricats str(2.1),
mojaydymm "2.1".

Tenepb, KOra Mbl PACCMOTPEJIH TPU OCHOBHBIX THIIA TaHHbIX
B Python u ux npeo6paszosanue, epeiizem K 60Jiee CI0KHBIM
THIIaM JIAHHBIX.

4.5. CIMINCKK

CIUCKY OTHOCATCS K KOJUIEKIUU JAHHBIX, KOTOPBIE OOBIYHO
cBg3abl. YTOOBI HE XPAaHUTH T JaHHbIE KAK OT/AEIbHbIE
repeMeHHbIe, UX MOXKHO XPaHUTb B BuJie criucka. Hampumep,
BaM B IIPOTpaMMe HYKHO COXPAHUTh BO3PACT IIATH MTOJIb30-
Baresieil. YToObl He XpaHUTh X Kak userlAge, user2Age,
user3Age, user4Age 1 user5Age, IMeET CMBICJI XPAaHUTDh UX
B BUJIE CITMCKA.

Y1066l 06BSABUTH CIIUCOK, HATMIIATE 1istName = [Havanb-
Hble 3HaveHus]. OOpaTTe BHUMAHKE, YTO IPU OObSIBICHUN
CIMCKA UCTIOJIb3YIOTCST KBAIpaTHbie CKOOKY [ ]. 3HAYEHUST
paszesigoTes 3asaTo.

[Tpumep:
userAge = [21, 22, 23, 24, 25]

MokHO 0OBSIBUTD CIIMCOK O€3 TIPUCBOEHMST HAYAIbHBIX 3HAUE-
nuil. [Ipocto ykaskute 1listName = []. Tenepnb ectb mycroii
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crucok 6e3 asieMeHToB. YToObI 100aBUTH 3J1IEMEHTHI B CITHCOK,
HCIIOJIb3yHTEe MeTOT append().

3HavyeHust B CIIUCKe JOCTYITHBI 110 MHJEKCaM, a WH/IEKCHI
Bcerna naunnaiorcd ¢ HYJIS, a e ¢ equuurisl. ITo oObrdHag
MPaKTUKA TTOYTH BO BCEX A3bIKAX MPOTPAMMUPOBAHMS, Ha-
npumep C u Java. Takum 00pa3om, MHIEKC TEPBOTO 3HAYE-
Hust — 0, caenyrotiero — 1 u 1. 1. Hanpumep, userAge [0]
= 21,userAge [1] = 22.

MoskHO obpanaThcs K 3HaUE€HUSIM CITMCKA B 0OPaTHOM II0-
panke. [locimenanii ajieMeHT B CITUCKe UMeET UHeKC —1,
npenocaeinnii — nnaerce —2 u T. 1. Ce/1oBaTesibHo, userAge
[-1] = 25,userAge [-2] = 24.

Crmcox nim ero 9acTh MOKHO Ha3HAYUTH TiepeMeHHO. Ecom
HalmcaTb userAge2 = userAge, iepeMeHHast userAge2 11pu-
MeT 3HadyeHue [21, 22, 23, 24, 25].

Ecan nanncatb userAge3 = userAge [2:4], 9TO Ha3HAYUT
3JIEMEHTBI C UHJIEKCOM 2 JIJIs nHeKca 4—1 u3 ciucka userAge
B CITUCOK userAge3. /[pyrumu cioBamu, userAge3 = [23, 24].

3anuch 2 :4 Ha3bIBAETCS CPE3OM WJIN caaticom. Beskuii pas,
KOT/Ia MBI HCTIOJTb3yeM cpe3 B Python, Bkitouaercs asiemenT
HAYaIbHOTO MHIEKCA, HO 6CC20A UCKIOUACTMCS JNEMEHTN 8 KOH-
ue. CiepoBaresibo, o6o3Hayenue 2 : 4 OTHOCUTCS K 2JIeMeH-
TaM € UHAEeKCOM oT 2 10 4 — 1 (T. e. ¢ UHJEKCOM 3), IOITOMY
userAge3 = [23, 24],amHe [23, 24, 25].

3almch cpe3a MOKET BKJIIOUYATh TPeThe uncao — mar. Ecin
Hanucarb userAge4 = userAge [1:5:2], TO IIOJYUYUTCS IO/~
CITHCOK, COCTOSITIIMH 13 KaXKJ0T0 BTOPOTO YKCJIa OT uHekca 1
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1o wHaekca 5 — 1, moromy uTo mar cpesa pasen 2. Takum
o0OpasoM, userAge4 = [22, 24].

Kpowme Toro, 3anucu cpe3oB UMEIOT MOJie3Hble 3HAUYeHU
10 YMOJTYaHWI0. 3HAYEHWE 110 YMOJTYAHUIO JIJIST TIEPBOTO
qucJia — HOJIb, & /It BTOPOTO — Pa3Mep CIUCKa, C KOTOPOTO
camMaetcs cpe3. Hampumep, userAge [ :4] maet 3HaYeHUS
ot 0 104 — 1, Torna kak userAge [1: ]/maeT 3HaueHUd ot 1 10
5 — 1 (1MocKoJIbKY pa3Mep userAge paBeH 5 U userAge IMeeT
d 9JIEMEHTOB).

Y100ObI UBMEHUTH DJIEMEHTHI B CIIMCKE, HY;KHO HAIMCATh
listName [uHAEeKC 3anemeHTa, KOTOpPbIA HYXHO U3MEHUTb] =
HoBoe 3Havenue. Hampumep, 4TOOBI UIBMEHUTH BTOPOIA dJ1e-
MEHT, MbI uieM userAge [1] = 5. Cniricok ctaHeT userAge
= [21, 5, 23, 24, 25].

Yro6bl J00aBUTH 9JIEMEHTHI, UCIIOJIb3YeTcs (hyHKIs append ().
Hampumep, eciin Hammcathb userAge . append (99), 970 106a-
BUT 3HaueHne 99 B konelr crircka. CIIMcoK cTaHeT userAge =
[21, 5, 23, 24, 25, 99].

YT006bI yIAJIUTh 2JIEMEHTBI, UCIIOJIb3YETCsl CHHTaKCHC del
listName [uHpekc yaansemoro anemeHTa]. Hampumep, eciu
Hamnucarb del userAge [2], CIIMCOK cTaHeT userAge = [21,
5, 24, 25, 99] (Tperuii ajieMeHT GyIET yaaeH).

Yto0bl TOHSTH, KaK pabOTAIOT CIHMCKHU, 3aITyCTUTE CIIELYTO-
HIYIO IIPOrpaMMy:

# obbsBNEeHWe cCnucKa, 3NeMeHTbl Cnucka MoryT
# NpeacTaBAATb pasHble TUMbl AAHHbIX
myList = [1, 2, 3, 4, 5, "Hello"]
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# BbIBOOMT BeCb CMUCOK
print(myList)
# Nonyyaem [1, 2, 3, 4, 5, "Hello"]

# BbLIBOOUT TpeTuii 3neMeHT (HamoMWHAHWE: WHAEKCbI
# HauMHAWTCA C Hy”nA).

print(myList[2])

# You’ll get 3

# BbIBOAMT MNOC/JEAHUA SSeMeHT
print(myList[-1])
# nonyyaem "Hello"

# HasHavaeT myList (c uHaekca 1 po 4) myList2
# n BbiBOAMT myList2

myList2 = myList[1:5]

print (myList2)

# nonyyaem [2, 3, 4, 5]

# n3mMeHAeT BTOpON 3nemMeHT B myList u BbiBOAMT
# OBHOBJ/IEHHbI CMUCOK

myList[1] = 20

print(myList)

# nonyyaem [1, 20, 3, 4, 5, 'Hello']

# pobaBnAeT HOBbIN 3n1eMeHT B myList u BbiBOAMT

# OB6HOB/IEHHbIN CNUCOK

myList.append("How are you")

print(myList)

# nonyyaem [1, 20, 3, 4, 5, 'Hello', ' How are you']

# ypanAeT wecTon snemMeHT u3 myList u BbiBOAMT
# OBHOBIEHHbIA CNUCOK

del myList[5]

print(myList)

# nonyyaem [1, 20, 3, 4, 5, ' How are you']

Co crckoM MOXKHO cjiesiaTh elile mnapy Bemeit. Kog u npu-
Mepbl pabOThI CO CITMCKOM CM. B TIPUJIOKeHUH B.



46 Inaea 4. Tunbl gaHHbIX B Python

4.6. KOPTEXW

Kopreskn moxoxu Ha CIIUCKH, HO B HUX HEJIb3s1 MEHSITh 3Haue-
Hud. HavanbHable 3HaYeHUA OCTAIOTCA 10 KOHIIA BBIIIOJTHEHWS
rporpaMMal. [Tprmepom ucrnosnb3oBanus KopTexeil SBJseTcs
CHTYyaIlUs1, KOT/Ia IporpamMMe HeoOXOMMO XPAaHUTh HA3BaAHsI
MeCALEB rofa.

Yro6bl 00BABUTH KOPTEXK, HATUIINTE tupleName = (Hadanb-
Hble 3HaveHus). OOpaTrTe BHUMAHKE, UTO IPU OObSIBICHUN
KOPTesKa UCHOJB3YIOTCsT KPYTJble CKOOKU (). 3HaueHus
pasesisoTes 3asaTo.

[Tpumep:
monthsOfYear = ("Jan", "Feb", "Mar", "Apr", "May",

"Jun", "Jul", "Aug", "Sep", "Oct",
"Nov", "Dec")

Kak u B ciryyae co ClIuCKOM, BBI ITOJIydaeTe TOCTYT K OT/Ie/Ib-
HBIM 3HAYCHUAM KOPTEKA 110 NHACKCAM:

monthsOfYear[@] = "Jan", monthsOfYear[-1] = "Dec"

bousbiie mpuMepoB UCTIOIb30BaHUS KOPTEXKEN CM. B TIPHU-
JoxkeHun B.

4.7. CJIOBAPU

CuroBapb 1103BOJISIET XPAHUTD CBSI3aHHBIE TAHHBIE, KOTOPBIE
apasioress [IAPAMN. Hanpumep, ecim Hy:KHO COXPaHUTD
MM TIOJIb30BaTe s 1 BO3PACT IIATU OIb30BaTeIeH, X MOKHO
XPaHUTD B CJIOBape.
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YT100bI 0OOBIBUTH CIOBAPb, yKaxkuTe dictionaryName =
{kniwu4:3HavyeHne}. Baxuo, 4ToObI KiI04U caoBaps ObLIN
YHUKQJIbHBIMU (B IIPE/IesIax OJTHOTO caoBapsi ). Takoii ciioBapb
OOBSIBIISITD HE CJIE/IYET:

myDictionary = {"Peter":38, "John":51, "Peter":13}.

Kirou "Peter” ucrosbayercst aBaxsl. OOpaTuTe BHUMAHUE,
9TO PU OOBSBIEHUN CJIOBAPST UCIIOIB3YIOTCS (DUTYPHBIE
ckobku {}. Ilapbl pasmensiorcst 3asThIMU.

[Ipumep:

userNameAndAge = {"Peter":38, "John":51, "Alex":13,
"Alvin":"Not Available"}

C10Bapb MOKHO 00bSIBUTH C TOMOIIBIO MeToj1a dict (). Yro-
6b1 06BSABUTH CJIOBaph userNameAndAge 13 TIpuMepa BhIIIE,
HY’KHO HAITUCATh

userNameAndAge = dict(Peter = 38, John = 51, Alex =
13, Alvin = "Not Available")

HpI/I HCITOJIb30BaHNUU 9TOTO METOla BMECTO (I)I/IprHbIX CKO-
OOK CTaBATCS KPYTJIbIE, 4 KaBbIYKHU JIJIA KJIIOUer CJIOBaps HE
YKa3bIBalOTCA.

[lng noctyna K OT/ie/IbHBIM 2JIEMEHTaM CJI0Baps UCIIOJIb3Y-
€TCSI KJTI0U CJI0OBAPSI, KOTOPBIN SIBJSIETCS [TEPBBIM 3HAYECHUEM
B ape {ka4 cnosaps:3Havenne}. Harpumep, utoObl y3HaTh
Bo3pact /[»xoHa, MbI riuiiieM userNameAndAge ["John"]. Pe-
3yJsratoM Oyjer 3Hadenue 51.
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YT106bI UBMEHUTH DJIEMEHT B CJIOBAPE, UCIOJb3YETCS CUH-
Takcuc dictionaryName [Ko4 3n1eMeHTa, KOTOPbIA HYXHO
M3MEHUTb] = HOBOE 3Ha4yeHue.

Hanpumep, 4yro6bl M3MeHUThH 1apy "John":51, HY;KHO Ha-
nucatb userNameAndAge["John"] = 21. Tenepb cjaoBapb
TIOMEHAJICS Ha

userNameAndAge = {"Peter":38, "John":21, "Alex":13,
"Alvin":"Not Available"}

Mo:kHO 06BSBUTH CJIOBAPh, HE TIPHUCBaMBas HUKAKUX Haualb-
HbIX 3HaueHnil. Hanncas dictionaryName = {}, MblI miomy-
yaeM IyCTOH CJI0Baph, B KOTOPOM HET HUKAKHUX 9JIEMEHTOB.

YT00BI 10OABUTD JIEMEHTHI B CJIOBAPh, HYKHO HAMKICATD
dictionaryName [kmwu] = 3Hauenne. Hampumep, ecoiu Tpeby-
eTcd 106aBUTh "Joe" : 40, Mbl nuIIeM userNameAndAge[ "Joe" ]
= 40. Teriepb c1oBapb NPUHSA TaAKOU BUJI;

userNameAndAge = {"Peter":38, "John":21, "Alex":13,
"Alvin":"Not Available", "Joe":40}

YTo0bl yIQJIUTH 3JIEMEHTBI U3 CJIOBaps, CJELYeT HAITUCATh
del dictionaryName [knw4]. Hanpumep, uToObI yaaguTh
mapy "Alex":13, nanuiieM del userNameAndAge["Alex"].
CroBapb MoMeHsJICS Ha

userNameAndAge = {"Peter":38, "John":21, "Alvin":"Not
Available", "Joe":40}

3alryCcTuTe CJAEAYIONLYIo IPOrpaMMy U TTIOCMOTPUTE Ha CJIO-
Bapu B JIeHiCTBUN.
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# obbaBneHue cnoBapA (K/JKWYM CNOBAPS U 3HAYEHUS MOTYT

# MMeTb pa3Hble TWMbl AAHHbIX)

myDict = {"One":1.35, 2.5:"Two Point Five", 3:"+",
7.9:2}

# BbLIBOAMT BeCb C/iOBapb

print(myDict)

# nonyyaem {One': 1.35, 2.5: 'Two Point Five', 3:
"+', 7.9: 2} }

dieMeHTbl MOTYT BbIBOAUTBHCA HeymnopAfo4YeHHO

dneMeHTbl B C/loBape He 06A3aTe/IbHO XPaHATCA B TOM Xe
nopaake, B KakoM UX O6BbABUAM.

H H HH

#BbIBOOMT 3Ha4yeHWe c Kaw4om = "One".
print(myDict["One"])
#nony4aem 1.35

# BbIBOOMT 3Ha4yeHue C KJwyoMm = 7.9.
print(myDict[7.9])
#nonydaem 2

# U3MeHAeT 3/1eMeHT C KJI4YoM 2.5 un BbBOAMT

# O6HOB/IEHHbIN C/lOBapb

myDict[2.5] = "Two and a Half"

print(myDict)

# nonyyaem {'One': 1.35, 2.5: 'Two and a Half', 3:
'+', 7.9: 2}

# pobaBnAeT HOBbIA S/IEMEHT W BbIBOAUT OOHOBJEHHbI C/I0Bapb
myDict["New item"] = "I’m new"

print(myDict)

# nonyyaem {'One': 1.35, 2.5: 'Two and a Half', 3:

# '"+', 7.9: 2, 'New item': 'I’m new'}
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# ypanAeT sN1eMeHT C KJ4YoM = One" u BbIBOAUT

# 0o6HOBNEHHbIN CnoBapb

del myDict["One"]

print(myDict)

# nonyyaem {2.5: 'Two and a Half', 3: '+', 7.9: 2,
# 'New item': 'I’m new'}

JloTio/THUTEIbHbBIE IPUMEPDI PAOOTBI CO CJIOBAPEM CM. B ITPHU-
noxkenuu I



>

NHTEPAKTUBHOCTDb



Terepb, Korja Mbl paccMOTpe/I 6a30BbIe TIOHATHUS O TIEPEMEH-
HBIX, IaBaliTe HAIIMIIIEM [TPOrPAMMY, KOTOPast UCTIOJIb3YET HX.
Bepuemcst k mporpamme Hello World, kotopyto Mbr Harmmcasi
B IJIaBe 2, HO Ha 3TOT Pa3 C/leJlaeM ee UHTEPAKTUBHOI. Mpl
HE MPOCTO MOMPUBETCTBYEM MU, & CETAeM TaK, YTOOBI MUP
3HAJI HAIllK MMsT U BO3pact. J[Jist aToro mporpamma J0JmKHA
MO/ICKa3bIBaTh HH(MOPMAIIMIO 1 BHIBOIKTH €€ Ha DKPaH.

3a Hac 9TO CIeNaloT JBe BCTPoeHHble (DyHKIMU: input ()
uprint().

A noka Habepem B IDLE cirenytonryio mporpammy. CoxpaHum
1 3aITyCTHUM €e:

myName = input("Please enter your name: ")
myAge = input("What about your age: ")

print ("Hello World, my name is", myName, "and I am",
myAge, "years old.")

[Tporpamma fomkHa 3aITPOCUTD Ballle UMSI:

Please enter your name:

[omycTumM, Bbl Hantucanu «/[xxeitmes». Hasxkmure Enter, 1 ipo-
rpamMMa MPEeJIJIOKUT BBECTH CBOW BO3PACT:

What about your age:
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[omyctm, BbI BBean 20. Teriepn cHoBa HaskmuTe Enter. B pe-
3yJIbTaTe MOSBUTCS CJIeIyIolee:

Hello World, my name is James and I am 20 years old.

5.1. INPUT()

B npuBeienHOM BbIlIe TPUMePe MbI BaXK/Ibl UCIIOJIb30BATI
bysKIMo input(), 4TOOBI MOJTYYUTH UMS U BO3PACT TI0JIb-
30BaTeNA:

myName = input("Please enter your name: ")

Ctpoka "Please enter your name: " — 3TO 3aIpoc, KOTO-
pbiii 6yeT 0TOOpaKaThCS Ha 9KPaHe, UTOOBI IaTh TOJIb30Ba-
TEJI0 IATbHENTITEe MHCTPYKITUN. 3/1€Ch MbI UCITOJIb30BAJIN
MPOCTYIO CTPOKY B KadyecTBe Mojicka3ku. Ecjau xoTtute, MO-
JKeTEe UCIT0Jb30BATh 3aIOJIHUTEIb % W MeTOJ format () u3
rJaBel 4 1u1d (popMaTpoBaHud BXOHON cTpoKkH. [103ske Mbl
paccMOTpuUM /iBa IpUMepa.

[TocJie oTobpaskeHwst 3arrpoca (HyHKIHST O5KH/IAET, TIOKa TT0JIb-
30BaTeNb BBEJIET COOTBETCTBYIONIYI0 MH(MOPMAIINIO. 3aTeM
sTa MHGOPMAIIUST COXPAHSIETCS B BUIE CTPOKH B [IEPEMEHHOI
myName. CJieryoniuii orepaTop BBO/ia 3aIIPaIiuBaEeT y MMOJIb-
30BaTesIs €ro BO3PaCT U COXpaHsgeT NHMOPMAINIO B BUIE
CTPOKH B TIePeMEHHOU myAge.

Tax paGoraer pynxuus input (). He Tak yx cioxH0, npasaa?

Kaxk ymomMmunaoch BeIlile, HTOMUMO UCITOJTb30BAHUS TTPOCTOM
CTPOKHU B KaueCTBe MPUTJIANIEHUS MOKHO UCIIOJIb30BATh 3a-
HOJTHUTEJTh % W MeToj format () 71st 0TOOpasKeHMsI TPUTJIa-
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meHus. Hanpumep, MOKHO UBMEHUTD BTOPYIO UHCTPYKIIMIO
BBO/Ia BBIIIIE C

myAge = input("What about your age: ")
Ha

myAge = input("Hi %s, what about your age: " %(myName))
nnn

myAge = input("Hi {}, what about your age:

".format(myName))

Wrak, mosygaem

Hi James, what about your age:

B Ka4€CTBE IIOACKa3KMH.

Ob6parute BHUManue, 4T0 GyHKIHUA input ()8 Python 2
u Python 3 Heckosbko pasiuuaercst. Ecimi BbI XoTHTE 1TPH-
HUMaTh BBOJUMbIE [10JIb30BaTE/IEM JIaHHbIE B BUE CTPOKH,
to B Python 2 Hy»HO ncrmombp3oBarh GyHKINO raw_input().
Oyukius raw_input () paboTaeT aHAJIOTMYHO (HYHKITUU
input() B Python 3.

5.2. PRINT()

Teneps nepeiiziem k dynkiuu print (). OHa ucnosb3yercs
1ist oTobpaskenust wHopMary nosb3oBaressiv. [1punu-
MaeT B KauecTBe apryMeHTOB HOJIb Wi GoJiee BhIPaKEHHiT,
pas/ieJIeHHbIX 3aTSATHIMU.
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B npuBeneHHOl HUMKe MHCTPYKITUU MBI TTEPEIaIn 5 apry-
MeHTOB (pyHKImM print (). Moxere ux ngeHTU(GUIIMPOBATH ?

print ("Hello World, my name is", myName, "and I am",
myAge, "years old.")

[IepBblit — cTpoka "Hello World, meHs 30ByT".

Cuaenytoreii uget nepeMernast myName, 00bsiBJICHHAsI paHee
€ TTOMONTBIO (DYHKITUH input ().

Hanee uger ctpoka "and I am", 3a KOTOPOI cJie/lyeT nepe-
MeHHasd myAge, a 3aTeM CTpPOKa "years old.".

OG6paruTe BHUMaHUE, 4TO MBI HE MCIOJIb3YeM KaBbIUKU MTPU
obparieHnn K mepeMeHHbIM myName u myAge. Eciin BbI Ha-
IUIIeTe KaBblUKH, TO [TOJYYUTCS BOT YTO:

Hello World, my name is myName and I am myAge years
old.

BMECTO TOTO, YTO HYJKHO.

Jlpyroii crioco® BbIBECTU MHCTPYKIUIO C IIEPEMEHHBIMU —
HCITOJIB30BATh 3AIIOJTHUTED % U3 TJIaBbl 4. YTOOBI 1OOUTHCS
TOTO JKe Pe3yJIbraTa, YTO U B IIEPBOM CJIyYae, HalluIIeM

print ("Hello World, my name is %s and I am %s years
old." %(myName, myAge))

Hakowerr, 4T06bI BBIBECTH KaKyI0-JTHO0 WHCTPYKITUIO € TO-
MOIIbIO MeTozia format (), Hy»KHO HalucaTb

print ("Hello World, my name is {} and I am {} years
old".format(myName, myAge))
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Oyukius print () pasauyaercs B Python 2 u Python 3.
B Python 2 ee uy:x#O nucars 6e3 cKOOOK, HAITPUMED:

print "Hello World, my name is " + myName + " and I
am " + myAge + " years old."

5.3. TPOVHBIE KABbIYKM

B HEKOTOPBIX cirydasix MOKeT MOTpedoBaThCsT 0TOOPA3UTH
JUIMHHOE co0bIIeHre ¢ oMolibio GyHkimu print (). s
3TOTO MOKHO UCIIOJb30BaTh CUMBOJI TPOUHOW KaBBIYKHU
("' 'wm """, 9TOOBI PACTIHYTh COOOIIEHIE Ha HECKOIBKO
ctpok. Hammpumep,

print ('''Hello World.
My name is James and
I am 20 years old."''")

J1acT HAM

Hello World.
My name is James and
I am 20 years old.

ITOT crocob TMOBBIIIAET YI0O0UUTAEMOCTD COOOIIEHNSL.

5.4. SKPAHNPOBAHHbBIE CMMBO/1bl

WHorma TpebyeTcst BRIBECTH HEKOTOPbIE CIIEIUAIbHBIE «He-
revyaraeMbie» CUMBOJIBI, HATIPUMeEP TaOyJISIIUIO0 W HOBYIO
cTPOKy. B aTOM cityuyae HYKHO MCIOIB30BATh CUMBOUI \ (06-
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PaTHBIN CcJIent) A7 3KPAaHUPOBAHUS CUMBOJIOB, KOTOPBIE
B IIPOTUBHOM CJIy4ae OyIyT NMETh JIPYroe 3HAUEHIE.

Jluist TaOy ISy Mbl ITUIIEM CJIell 1iepes; OYKBOii t, HarprMep:
\ t. Ecoin cumBosia \ He OyzieT, To BbIBEAETCSI TOJBKO OyKBa t.
C ero ke momotbio BeiBoauTcst Tabyisiius. Ciiez1oBaTesbHo,
ecJsii Bbl Hanmmure print ('Hello\tWorld'), To nosayuure
Hello World.

[lpyrue pactipocTpaHeHHbIE BADUAHTBI NCTIOTTh30BAHNS CJIe-
1112 TIOKa3aHbl HUKE.

>>> 0TOOpaKaeT KOMAH/LY, @ CJIE/YIOIIIe CTPOKU — PE3YJIbTaT.

\n (BBIBOJI HOBOH CTPOKH )
>>> print ('Hello\nWorld")

Hello
World

\\ (BBIBOJIUT CaM CUMBOJI CJIETIIA)
>>> print ("\\")
\
\" (BBIBOAMT JABOMHBIE KaBBIUKH, 1, TAKIM 00Pa30oM, OHI He

TOBOPST O KOHIIE CTPOKH )

>>> print ("I am 5'9\" tall")
I am 5'9" tall

\"' (BBIBOAUT OJIMHAPHBIE KABBIUKHU, U, TAKUM 00OPa3OM, OHI
He TOBOPST O KOHIIE CTPOKH )
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>>> print ('I am 5\'9" tall')
I am 5'9" tall

Ecuu BBI He X0THTE, YTOOBI CHMBOJIBI, KOTOPBIM ITPE/IIIECTBY-
eT 0OpaTHBbIiA CJIel \, HHTEPIPETUPOBAIHICH KaK CIIEIUATbHBIE
CHMBOJIBI, MOKHO MCIIOJIb30BaTh HEOOpabOTaHHbBIE CTPOKH,
no6aBUB r TIepe/l TIepBOi KaBblukoil. Hampumep, eciin Bbl
He XOTUTe, YTOOBI \t MHTEPIPETUPOBAJICS KaK Taby IsIIms,
ciemyeT HanucaTh print (r'Hello\tWorld'). B xauecTBe
BbIBO/Ia BbI ITosryunTe Hello\tWorld.
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YMNPABJTAIOWLIWE KOMAHADI



[Tozapasistio Bac! Ber gotmm 10 caMoii MHTEPECHOT TJIaBbl.
Haperocn, noka BaMm Bce HpaBUTCS. B 3T0i ryiaBe moropopum
0 TOM, KaK cJIeJIaTh Ballly MPOrpaMMmy yMHee — 4ToOBI OHa
MOTJIa caMa JIeJIaTh BHIOOP U IPUHUMATD pelienust. B act-
HOCTH, PACCMOTPUM oTiepaTop if, kbl for u while. Ouu
M3BECTHBI KaK MHCTPYMEHTBI ITOTOKA yIIPABJIEHUS U KOHT-
POJINPYIOT X0/ porpamMMbl. MbI Takke pacCMOTPUM KOHCT-
pykiuio try/except, KoTopas OIpeesdeT, YTO IIporpaMma
JIOJKHA JIEJIATh TIPU BO3HUKHOBEHUH OTTUOK.

Ho, npexxne ueM nepeiTui K 3TUM UHCTPYMEHTAM YIIPaBJICHUS
IIOTOKOM, IIOCMOTPHUM Ha OIlepaTOPhl yCJIOBUIL.

6.1. YCJIOBHbIE YTBEPXAEHWA

Bce nHCTpYMEHTBI yIIpaBIeHNs TOTOKOM BKJIIOYAIOT OIIEHKY
ycaoBust. [Iporpamma Gyzet BecTr cebst Mo-pasHOMY B 3a-
BUCHMOCTH OT TOTO, BBITIOJTHSIETCSI JTU KAaKOe-JTH00 yCJIOBHE.

CambIM pacnpoCcTpaHEeHHBIM YCJIOBHBIM OMEPATOPOM SIB-
JisieTcs omepaTop cpaBHeHUs. Ecm Mbl XOTHM CPaBHUTH,
COBIIQJIAIOT JIN [[BE TIePEMEHHbIE, TO UCIIOIb3yeM OIepaTop
== (;BoiHOI =). HammpuMep, BbIpaxkenue x == y IPOCUT
MTPOBEPUTH TTPOTPAMMY, PABHO JI 3HAUEHNE X 3HAUYEHUIO Y.
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Ecsin onu paBHBI, TO yCJIOBUE BBITIOJHEHO U OMIEPaToOp Bep-
HeT True. B IpOTUBHOM cJiyvyae BbIpaKeHUe 6yJ:[eT NMETb
3HayeHue False.

Jlpyrue orepaTtopbl CpaBHEHUS BKJOYAOT ! = (He paBHO),
< (Mmenbiie), > (6osblie), <= (MEHbIIIE WU PaBHO) 1 >= (00JIb-
11e UJ1 paBHO). B crircke HuzKe MOKa3aHbl IPUMEPbI UCITOJb-
30BaHMS W IPUBEJIEHBI CIy4au, MMerole 3HaueHne True.

He pasHo:

Mesmnbitte:

2<5

bBosbie nnn PaBHO!

>
>

5 2
5 5

Memnbiite uan paBHO:

2 <=5
2 <=2

EcTb Tpu slornyeckux ornepatopa: and, or, not, ¢ IOMOIIbIO
KOTOPBIX MOKHO OOBEIMHUTH HECKOJIBKO YCJIOBHUI.

OmnepaTop and Bo3Bpaiiaer True, ecjid BCe YCJIOBUS BbITIOJI-
HeHbl. B mpoTuBHOM ciiydae oH BepHeT False. Hampumep,
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BbIpaskeHne 5 == 5and 2 > 1 BepHeT True, IIOCKOJIbKY 00a
YCJIOBUS NCTUHHBIL.

Oteparop or BO3BpalfaeT 3Ha4eHue True, eCIu BBITOJTHSIETCS
xomst 6bt 00HO ycoBre. B IPOTUBHOM cirydae OH BepHeT False.
Boipackenue 5 > 2 or 7 > 10 or 3 == 2 BepHeT True, 110-
CKOJIbKY MIepPBO€ YCJIOBUE 5 > 2 UCTHHHO.

OmniepaTop not Bo3BpamnaeT True, eciu yCJIOBUE TIOCIE KITIoUe-
BOI'O CJIOBa not JI0KHO. B IPOTUBHOM ciiyyae OH BepHeT False.
Beipaskenue not 2 > 5 BepHeT True, IOCKOJIbKY 2 MEHBIIIE J.

6.2. UHCTPYKUWW IF

Omnepatop if — oxuH 13 HanboJIee YacTo KCIOIb3yEeMbIX OIle-
paTopoB MOTOKA yripaBienns. OH M03BOJISIET TPOTPaMMe OT1e-
HUTb, BBIIIOJIHEHO JIU OIIPE/EJICHHOE YCJI0BUE, U COBEPIIUTD
COOTBETCTBYIOIIEE IeCTBIE HA OCHOBE Pe3yJibTaTa OTICHKH.
Crpykrypa ornepatopa if BBITISANUT CJAEAYIOIUM 00pa3oM:

if BbinonHaeTca ycnosue 1:
BbIMOJIHUTL A

elif BbinonHAeTcA ycnosue 2:
BbIMOJIHUTL B

elif BbinonHAeTcs ycnosue 3:
BbINOJMIHUTL C

elif BbinonHseTcAa ycnosue 4:
BbIMONHUTL D

else:
BbIMONIHUTL E

elif oznavaer «else if», 1 BbI MOJKeTe UCIIOIb30BATDh CTOJIBKO
oIepaTopos elif, CKOJIBKO HYKHO.
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Ecnu BbI panbiie nucanu ko, Haripumep, Ha C win Java, To
BBI y/IUBUTECH, 3aMeTUB, 4TO B Python He Hy KHBI cCKOOKM ()
TI0CJI€ KJIF0UEBBIX ¢JI0B if, elif u else. Kpome toro, Python ne
UCIOJTb3YeT (huryprbie CKOOKH { } /IS OIpe/iesieH st Hadasia
u KoHI1ta orieparopa if. B Python ucnosnbayrorest oreryst. Bee,
4TO IMEET OTCTYTI, PACCMATPUBAETCS KaK OJIOK KOJIa, KOTOPBII
OyJIeT BBITIOJIHEH, €CJTH YCIIOBUE OIIEHMBAETCS KAk True.

Jluist TIoJTHOTO IOHMMaHKs paboThl olieparopa if samycrure
IDLE u BBetuTE Cenyoniuii KoJ;

userInput = input('Enter 1 or 2: ')
if userInput == "1":
print ("Hello World")
print ("How are you?")
elif userInput == "2":
print ("Python Rocks!")
print ("I love Python")
else:
print ("You did not enter a valid number")

[TporpamMma 3ampaiinBaeT y Moab30BaTelIs BBOJI C TTOMOIIBIO
dbynxmuu input (). Pe3ysabrar coxpanseTcs B iepeMeHHON
userInput B BH/le CTPOKH.

3arem oniepaTop if userInput == "1": cpaBHUBAET IIepEMEH-
Hy10 userInput co ctpokoii "1". Eciu 3HaueHnue, coXpaHeH-
HOe B userInput, paBHO "1", mporpamma Oy/IeT BBITIOJHST
BCe OIlepaToOpbl C OTCTYIIOM, IIOKa OTCTYIIbI HEe 3aKOHYaTCA.
B arom npumepe Gyzier BoiBeeHO "Hello World", a 3atem
" How are you?".

Ecam sxe 3HaueHue, COXpaHEHHOE B 110J1b30BaTEJIbCKOM BBO/IE,
paBHO "2", mporpaMma BbIBezleT Ha 9KpaH " Python Rocks!",
asarem " I love Python".
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J1usl Bcex ocTalIbHbIX 3HAYeHUH MOIBUTCS cooOIeHue " You
did not enter a valid number".

3amycTuTe IporpamMMmy TpUKbl, BBeaute 1, 2 1 3 cooTBeT-
CTBEHHO JIJIST KQKJIOTO 3aIlycKa. Pe3ysbraT Oy/er cienyio-
TIAM:

Enter 1 or 2: 1
Hello World
How are you?

Enter 1 or 2: 2
Python Rocks!
I love Python

Enter 1 or 2: 3
You did not enter a valid number

6.3. MHJTAMHOBBIN IF

Berpoennsiii onepartop if npeacrasiser coboii 6oJiee mpo-
cTyio opMy MHCTPYKIMIO if 1 Gosee yaoOeH, eciu HYKHO
BBITIOJIHUTH TOJBKO TPOCTYIo 3agady. Cunrakcuc Oyaer
CIIELYIOIIUM:

do Task A if condition is True else do Task B
Hamnpumep:

numl = 12 if userInput=="1" else 13
ITOT ornepaTtop npucBanBaet 12 numl (3azava A), ecan

userInput paseH "1". B npoTUBHOM cjydyae numl rpucBau-
Baetcs 13 (3amaua b).
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[Ipumep:

print ("3To 3apmaya A" if userInput == "1" else
"3To 3amava b")

ITa HHCTPYKIIMS BBIBOAUT: "3To 3agada A" (Task A), ecan
userInput paBeH "1". B npoTuBHOM cilyyae Ha 9KpaH Bbl-
Beziercst "3To 3agada b" (Task B).

6.4. LUMKJ1 FOR

Tertepy pacecmoTpuM 11Uk for. OH TOBTOPHO BBITIOJHSIET
6JIOK KO/Ia [I0 TeX TOp, TIOKa yCJI0BUE B orepatope for He
CTaHeT He/leICTBUTEIbHBIM.

LIMKJT MO NTEPALNIA

B Python urepartiist OTHOCHTCST KO BCEMY, YTO MOKHO 3a1li-
KJIUTh, HAIIPUMeEP K CTPOKE, CIIUCKY, KOPTEKY WJIN CJI0BAPIO.
CuHTaKCHC TIUKJIA UTEPAITH CJIe/TYIOTIHH:

for a in iterable:
print(a)

[Ipumep:
pets = ['cats', 'dogs', 'rabbits', 'hamsters’']

for myPets in pets:
print(myPets)

B HpI/IBe,Z[eHHOfI BbIII€ ITPOTpaMM€ MbI CHadaJsia 00bABISAEM
CITMCOK IOMAITHUX KUBOTHBIX U Ha3HAYaeM €TI0 Y4aCTHUKOB
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'cats', 'dogs', 'rabbits' u 'hamsters'. 3arem ormepa-
TOp myPets in pets: IPOXOAUT IO CIIUCKY W MPUCBANBAET
KaskK/IoOMy 4JIEHY B CIIIICKe IepeMeHHYI0 myPets.

[Ipu nepBOM 3arycke IporpaMMBbl B ITUKJIe for OHa MPUCBau-
BaeT 3HadeHue 'cats' mepeMeHHoil myPets. 3aTeM orepaTop
print(myPets) BbIBOAMT 3HaueHue 'cats'. Bo BTopoii pas,
KOIJla IporpamMmMa repebupaet ornepaTop for, OHa IprUcBarBa-
eT myPets 3Hauenue 'dogs' u BbIBOAUT 'dogs'. [Iporpamma
IPOJI0JIKAET TlepedrpaTh CIUCOK, OKa He OYAeT JOCTUTHYT
€ro KOHell.

HpI/I 3allyCKe IIporpaMMbl Bbl YBUJIUTE:

cats
dogs
rabbits
hamsters

MOsKHO 0TOGPa3UTh MHAEKC 3JIEMEHTOB criucka. JIjist aToro
ncnosb3yetcs (GyHKIHSA enumerate():

for index, myPets in enumerate(pets):
print(index, myPets)

BoiBojt OyzieT caiemyionmm:

0 cats
1 dogs
2 rabbits
3 hamster

YT106BI IPOCMOTPETH CJIOBAPh, MbI UCIIOJAb3yeM UK for
TaKUM e 0Opa3oM.



6.4. Llukn for 67

[Ipumep:
age = {'Peter': 5, 'John':7}

for i in age:
print(i)

Pesynbrar Oyer TakuMm:

Peter
John

Ec/ii HyKHO TI0JIyYUTh U KJIIOY, U 3HAYEHHUE, ClIeJaTh 9TO
MOSKHO CJIEIYTOIIIM 00pa3oM.

[Ipumep:
age = {'Peter': 5, 'John':7}

for i in age:
print("Name = %s, Age = %d" %(i, age[il]))

[Ipu nmepBOM 3amycke nMporpaMMbl B IiUKJe for 3HaUYeHUE
'Peter' MpuCBanBaEeTCs IePEMEHHON 1.

age [i] craHoBuTCS age [ 'Peter'], paBHBIM J.

[Ipu 3amycke mporpaMMbl Bbl YBUJIUTE:

Name
Name

Peter, Age = 5
John, Age =7

B kavecTtBe aspTepHaTUBBI MOKHO MCIIOJIb30BATh METO/]
items (). ITO BCTPOEHHBIN METO/, KOTOPBII BO3BpaIiaeT
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KasK/Iy1o TIapy KJII0OY — 3HaYeHue B BUJe KopTeska (KoY,
3Hauenue). /laBaiTe TOCMOTPUM Ha TIPUMEPE.

[Ipumep:
age = {'Peter': 5, 'John':7}

for i, j in age.items():
print("Name = %s, Age = %d" %(i, j))

B pesyusrare Oyer:

Name Peter, Age =5
Name = John, Age = 7

B caenyioniem npumepe mokasaHo, Kak IIUKJI TPOXOIUT 110
CTPOKE:

message = 'Hello'

for i in message:
print (i)

Ber yBusuTe:

O K M®XIT

MEPEBOP YMC/TOBOW NMOCNEAOBATE/IbHOCTU

Jls mepebopa mocjieoBaTeIbHOCTH YKce YaA00HO BOC-
MOJIb30BAThCSI BCTPOeHHOH dynkiueit range (). OyHkims
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range() TeHEPUPYET CIIUCOK YUCEJ U UMeEeT CJIEeAYIONIUi
CUHTAKCUC:

range(Hayasno, KOHel, war).

Ecm aprymenT nauano e ykasat, To TeHepUpyeMasi cepust
Oy/leT HAaYMHATHCS C HYJISL.

MNpumeyaHue

[TostesHo 3anmoMuuTh, 4To B Python (kak u B GosbiTIH-
CTBE SI3bIKOB IIPOrPAMMUPOBAHMUS ) YUCJTOBbIE CEPUM Ha-
YUHAIOTCS C HYJIsI, €CITH SIBHO HE yKa3aHO 0OPaTHOE.

Hamnpumep, nHAEKCH CIIMCKA W KOPTEXKM HAYMHAIOTCS
C HYJIS.

Ecov npu ncnonp3oBanuu yHKIIUU range () HAYAJIO MO-
CJIEJIOBATEJIbHOCTH HEe YKA3aHO, TO TeHePUPYeMble UncJIa
HAUYUHAIOTCA C HYJIA.

Ecnu waz ne ykaszan, To ¢GyHKIIUS TeHEPUPYET CHUCOK TI0-
caemoBaTeIbHBIX unced (T. e. waz = 1). Koneunoe 3anauenue
3amaercs obsg3aTesrbHO. Bripouewm, y dyHKIMM range() ectb
OoHa CTPaHHOCTb: KOHEUHO€ 3HaYeHNE HUKOI'[a HEe BXO/JUT
B TeHEPUPYEMBIIi CIIHCOK.

Hanpumep:
range(5) remepupyer Ciucok [0, 1, 2, 3, 4]
range(3, 10) reHepupyer CIucokK [3, 4, 5, 6, 7, 8, 9]

range(4, 10, 2) reHepupyer CIUCOK [4, 6, 8]
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Yro0bl MOHATH, KaK UCIOJIb3YyeTCst (hyHKIMs range() B KO-
MaH/ax for, MompobyiiTe BHITIOJIHUTD CIEAYIONUN KO/

for i in range(5):
print (i)

Pesynbrart:

AW NPRO

6.5. UAKJ1 WHILE

Crenmytoniasg ynpasJgdionias KOMaHja — 1UKJI while. JTa
Pa3HOBUJHOCTD IIUKJIA MHOTOKPATHO BBITTOJHAET KOMaH/[bl
B [IUKJIE, IIOKA HEKOTOPOE YCJI0BUE OCTAETCA UCTUHHBIM.
CrpykTrypa kKoMaH bl while:

while ycsoBue UCTUHHO:
KomaHga A

Kax mpaBuJio, ipu MCHOJIb30BaHUY ITHKJIA while HEOOXOANMO
cHavasa 0ObABUTH IEPEMEHHYIO, KOTOpast OyIeT UCII0Ib30-
BaThCs B KAUeCTBe cueTynKa nKJa. B ciemytomem mpumepe
aTa IepeMeHHast OyleT HasbIBaThCsl counter. YCJI0BUE KOMaH-
bl while TIPOBEPSIET, YTO CUETUNK MeHBbIIIe (Un GOJIBIIE) He-
KOTOpOro 3Hadenus. Ecji 510 Tak, To UK OyAeT BbIIOIHEH.
PaccmoTpum mpumep nporpaMmbi:
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counter =5

while counter > @:
print ("Counter = ", counter)
counter = counter - 1

[Tpu BbIIOJSIHEHNN 3TOI TPOrPAMMBI BbI ITOJIYYUTE CJIEYIO-
U1 pe3yJbTarT:

Counter =
Counter =
Counter =
Counter =
Counter =

RN WAV

Ha mepBbiii B3rJ1si/1 KaskeTcs, uTo KoMatzia while umeer Gojiee
IIPOCTO# CHHTAKCHUC U TT0JIb30BaThes €if yaoonee. OHaKO mpu
HCIIOJIb30BAHUH IIUKJIOB while HEOOXOANMA OCTOPOKHOCTD
13-32 BO3MOKHOT'0 3allUKIMBaHus. Bbl 3aMeTnn B npuBe/ieH-
HOI1 BBITIIE TPOTpaMMe CTPOKY counter = counter - 1? 910
ouyeHb BaskHas cTpoka. OHa yMeHbIIaeT 3HaYeHune counter
Ha 1 1 npucBanBaeT HOBOE 3HAYEHUE TOU Ke TIePEeMEeHHON
counter, 3aMeHAs UCXOIHOE 3HAUEHME.

[TepemenHas counter J0JIKHA yMEHbIIATHCS HA 1, 4TOOBI
ycaoBue 1ukiaa while (counter > ©) B KaKOW-TO MOMEHT
crasio paBHO False. Ecoiu BbI 3a0y/ieTe 9TO clie/1aTh, TO UK
Oy/IeT BBITOJIHATHCS Pa3 32 Pa3OM; B TPOTPAMME BO3HUKHET
GecKOHEeUHBIN 1UKJL. UTOOBI yOEAUThCS B 9TOM, IIPOCTO Y/ia-
JIUTE CTPOKY counter = counter - 1 u nomnpoOyiiTe CHOBaA
BBITIOJTHUATH TIporpammy. IIporpamma tak u OyieT BHIBOAUTH
counter = 5, moka BBl KaKIM-TO 06p330M He IIpepBeTE ee
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BoimosiHenue. He srydinuii Bapuant, 0COGEHHO eCJin BbI 3a-
MyCTUIIH GOJIBIIYIO TPOTPAMMY U TIOHSITUSI HE IMeeTe, KaKast
4acTb KO/Ia BbI3BAJIa 3allUKINBAHUE.

6.6. BREAK

[Tpu pabore ¢ HUKIaMU UHOTAA TPeOyeTcs IPepBaTh UK/
B OIIpe/iesIeHHON cuTyanuu. /[yig aToro nuernosb3yeTcs Kio-
yeBoe CJI0BO break. BrIltosiHUTE CIeAyIONYI0 TPOTpaMMy
U [TOCMOTPHUTE, Kak OHa paboTaer:

j=o0

for i in range(5):
j=3+2
pr‘int (Iiz i, ', j =", J)
if j ==

break

Bol mostyuuTe cieytonuil pesyabrar:

i=0,3= 2
i=1,3= 4
i=2,3= 68

Bbes kimoueBoro cioBa break mporpamMma BbITTOJTHUT ITUKJL OT
i = @101 = 4, Tak Kak B I[UKJIEe UCII0JIb30BATIACh (DYHKIUA
range(5). OmHaKo ¢ KII0OUEBBIM CJI0BOM break mporpamma
3aBEpIUTCA TPEKIeBpeMeHHo 1pu 1 = 2. /lesio B TOM, 4TO
npu i = 2 nmepemMeHHas j 1ocTUraeT 3HayeHus 6 1 KIodeBoe
CJIOBO break BBI30BET 3aBepIIEHIE IIUKJIA.

B npuBeenHOM BbIIlIE IPUMEPE CTOUT 3aMETUTb, YTO KOMaH-
na if ucnosbzoBasiach B ke for. B mporpammupoBanumn
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11000HbIe KOMOMHAIIMY PA3HBIX YIIPABJISIONUX KOMaHI
BCTPEYAIOTCA OYEHD YaCTO: HAIIPUMeED, ITUKJI while MOXKET uc-
[10JIb30BaTHCS BHYTPU KOMaH/IbI 1f My HUKJI for — BHYTpU
nuksa while. Takue KOHCTPYKIIMY HA3bIBAIOTCS BAONCEHHIMU
VIPaBJIAIOMINMI KOMaHaMI.

6.7. CONTINUE

Eme omno xkoueBoe cI0BO, KOTOPOE MOKET TTPUTOTUTHCS
B IIUKJIe, — continue. ITpu BeITIOTHEHWY KOMaH/IBI continue
OCTaBIIAACA YaCTh IIUKJIA ITOcJe continue mporyckaeTcs g
tekyteir urepanuu. Co cieyonmm TpUuMepPOM BCe CTaHET
IMOHSITHEE:

j=o9

for i in range(5):
j=3+2
pr‘int ('\ni = I) i) ') J = -, j)
if j ==

continue
print ('I will be skipped over if j=6")

PeBy]IbTaT BbBITJIA/INT TaK:

[N

= 0,3j= 2
I will be skipped over if j=6

i=1,3j= 4
I will be skipped over if j=6

i=2,9= 6

i= 3,3= 28
I will be skipped over if j=6



74 naBa 6. Ynpaenstowme KoMaHabl

i= 4, 3j= 10
I will be skipped over if j=6

[Ipu j = 6 coobuieHMe MOCIE KII0YEBOTO CJIoBa continue
He BBIBOAMUTCS. B ocTajibHOM mporpamMma paboraer, Kak
00OBIYHO.

6.8. TRY/EXCEPT

[Tocnennuii onepartop ynpasJjeHusl, KOTOPbIl Mbl PaCCMO-
TPHUM, — 9TO oreparop try/except. Ou KOHTpOIUPYET paboTy
[POrpaMMbI TP BOSHUKHOBEHUH OMUOKK. CHHTaKCHUC:

try:
4YTO-TO CAEe/NaTh
except:
cdenams ymo-mo Opyeoe B cayvyae ouwubku

Harrpumep, ompoOyiiTe BBIOJIHUTD CIIELYIOMNLYIO TIPOTPAMMY:

try:
answer = 12/0
print (answer)
except:
print ("An error occurred")

[Ipu 3amycke mporpaMMBbl BbI MOJIYYUTE COOOTIEHNE "An
error occurred". ITO MPOU3OILIO U3-3a TOTO, UTO, KOT/IA
IporpaMMa IbITAeTCA BBIIOJHUTH KOMAaH/y answer = 12/0
B GJI0Ke try, MIPOMCXOAUT OIMUOKA, TOTOMY UTO JeJIeHIe Ha
HYyJIb HEBO3MOsKHO. OcTaBIIasicst 4acTh OJI0Ka try UTHOPUPY-
eTCsl, 1 BMECTO Hee BhIIIOJIHsIeTCS KoMaH 1a u3 0J10Ka except.
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Eciin BBl XOTHTE BBIBECTH GOJIE€ KOHKPETHOE COOOIIEHME,
3aBUCHIIIEE OT TUITA OMIMOKH, YKasKUTE THIT OMIMOKHU TTOC/IE
KJII0Y4EBOTO cJioBa except. [onpobyiiTe BBHIOJIHUTD CJie-

JLYIOIILYIO IIPOrpamMMy:

try:
userInputl = int(input("Please enter a number: "))
userInput2 = int(input("Please enter another
number: "))
answer =userInputl/userInput2
print ("The answer is ", answer)
myFile = open("missing.txt", 'r")
except ValueError:
print ("Error: You did not enter a number")
except ZeroDivisionError:
print ("Error: Cannot divide by zero")
except Exception as e:
print ("Unknown error:

", e)
Huxe IIPpUBEAEHDbI pa3/IMYHbIC BapUAHTbI BbIBO/IA /IJIA Pa3HbIX
BXOJAHDbIX JaHHBIX. >>> 0603Ha‘IaeT IMOJIb30BATEIBCKUN BBO[,
a => — Ppe3yJibTaT BbIIIOJIHEHW !

>>> Please enter a number: m
=> Error: You did not enter a number

[IpudnHa: 110JIb30BaTEN b BBEJI CTPOKY, KOTOPasi He MOKET
ObITh TpeoOpasoBaHa B 1esoe yncio. JlanHas ommbKa oT-
HOCUTCS K KaTeropuu ValueError, M03TOMY BBIBOAUTCS
coobuienue 17151 ValueError 13 6J10Ka except:

>>> Please enter a number: 12
>>> Please enter another number: ©
=> Error: Cannot divide by zero
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[Ipuunna: userInput2 = 0. Tak Kak jiesieHre Ha HYJIb 3a11pe-
IIEHO, 9TO omnOKa ZeroDivisionError. Bemsogurcesa coobmie-
Hue /151 ZeroDivisionError u3 6Ji0Kka except:

>>> Please enter a number: 12

>>> Please enter another number: 3

=> The answer is 4.0

=> Unknown error: [Errno 2] No such file or
directory: 'missing.txt’'

[Tprumna: mos1b30BaTeIb BBEJ IOy CTUMbIE 3HAUEHM S, CTPOKA
print ("The answer is ", answer) BbIIIOJHAETCA IIpa-
BusbHO. OTHAKO B CJIEYIOMIEN CTPOKE TIPOUCXONT OIMHOKA,
oToMy 4To (aiis missing.txt He HaiizeH. Tak kak ommnOKa
He OTHOCUTCA HU K KaTeropuu ValueError, HU K KaTEropun
ZeroDivisionError, BBIIOIHSIETCS TOCTIEHUI OJIOK except.

ValueError u ZeroDivisionError — Bcero Juilb JBa U3
MHOTHX 3apaHee OIpe/eeHHbIX TUToB ommbok B Python.
Ommbka ValueError BbIZAETCS B CUTYaIlMK, KOTIa BCTPO-
eHHas orneparus Wi (GyHKITUS TOJTyIaeT apryMeHT ¢ Tpa-
BUJILHBIM THIIOM, HO HEIOyCTUMBIM 3HadeHreM. Omnbka
ZeroDivisionError BbIJIA€TCS IIPU IIOIIBITKE JI€JIEHUS HA
HYJIb B IIPOTPaMMe.

JIpyrue TUIIbI pacipocTpaHeHHbIX omrbok B Python:

IOError:

Omnepaiug BBo/Ia,/BbIBO/IA (HATIPUMED, BCTPOEHHAS (DYHKITHS
open()) 3aBepiiujach Heyaadell 1Mo npuunHe, CBI3aHHON
C BBOJIOM/BBIBOJIOM, — Harpumep, «@aiiy He HaleH>.



6.8. try/except 77

ImportError:

Komanzma import He HAXOMUT OTpesiesieHNue MO JIS.

IndexError:

[TocsienoBaresibHOCTD (CTPOKA, CITMCOK, KOPTEXK ) BBIXOIUT
3a TIpeJiesibl Irana3ona.

KeyError:

Kutou ciioBapst He HalizieH.

NameError:

JlokasbHOe 1 r106aabHoe UM He Hali/IeHo.

TypeError:

Onepam/lﬂ nJjan (l)yHKHI/IH IIPUMEHAETCA K O6’beKTy HEIIoA-
XOZAIIEro Tuiia.

&k ok

[Tosnbiii ciicox tumos ombok B Python cm. mo agpecy:
https://docs.python.org/3/library/exceptions.html.

B Python rakske cyIecTByIoT 3apaHee oIpeieJieHHbIE OITH-
caHus [T BCeX TUIIOB OIMOO0K. Eciin BbI XOTUTE BHIBECTH CO-
o0111eHue, II0CTaBbTe KJII0YEBOE CI0BO as II0CIe TUIIA ONIUMOKU.
Hampumep, caenyiomuii (hparMeHT BEIBOAUT COOOTIEHIE IO
YMOJIUaHUIO It OInOKY ValueError:
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except ValueError as e:
print (e)

e — WMsI TIePEMEHHON, KOTOPasi CBSI3BIBAETCSI C OTMUOKOM.
[TepemenHOIT MOKHO IIPUCBOUTD U JIPYroe NMs, HO Ha IIPaK-
THKe 0OBIYHO MCIoJb3yeTcst e. [Tocientsist komaH/a except
B Halllell TporpaMme:

except Exception as e:
print ("Unknown error:

e
JIEMOHCTPUPYET BO3MOKHOCTDb MCIIOIb30BAHNUS 3apaHee
oIpeieIeHHbIX coobuienunii 06 onmoOkax. OHa CTaHOBUTCS
IIOC/IeAHUM PyOesKOM J1IsI IepexBaTa J0ObIX HellpeIBUIeH-
HBIX OTUOOK.



/

OYHKUUWN N MOAYJIN



DyHKIIUY U MOLYJIU YK€ YIIOMUHAJUCH B MPEIBIIYIIUX
riaBax. B aToil riaBe oHU OyIyT paccMOTpPeHbI HoJiee mo/I-
po6HO. HanoMHI0, 4TO BO BCe SI3BIKU IIPOrPaMMUPOBAHUS
BKJIIOYAETCs BCTPOEHHBIN KO/, KOTOPbIil yIpoiaer paboTy
MPOTPAMMUCTOB. DTOT KOJI COCTOUT M3 TOTOBBIX KJIACCOB,
TepeMeHHbIX U (DYHKITN JIJIST BBITIOJTHEHUST HEKOTOPBIX CTaH-
JTAPTHBIX OTIEPAIHif; OH cOXpaHsieTcs B (paiimax, Ha3bIBaeMbIX
modyasmu. Ho HauHeM ¢ hyHKIIHIA.

7.1. YTO TAKOE ®©YHKLNI?

DOyHKIMY MPEACTABISIOT c000# TOTOBbIE OJOKK KOJIA ISt
BBINOJIHEH NS HEKOTOPOU 3a1aur. BosbMeM X0Ts1 ObI MaTeMa-
tuueckue Gpyukimn u3 MS Excel. UTo6Gbl ipocyMMUpoOBaTh
HECKOJIBKO YHCeJI, MOKHO BOCIIOJIb30BaThCs (DyHKIIHEH CYM()
M BBECTH KOMaH1y CYM(A1:A5), BMECTO TOrO uTOObI HabMpaTh
JIMHHAYIO CTPOKY A1+A2+A3+A4+A5.

B 3aBucumocT ot TOTO, KaK HamucaHa GyHKINs, SBIASETCS
JIN OHA 4acThio KJIacca (KIACChl — KOHIEMIUST 0ObEeKTHO-
OPUEHTUPOBAHHOTO MPOrPAMMHUPOBaHUsl, KOTOpast OyeT
paccMaTpUBaTBHCS B CAEAYIONINX TJIaBaX) U KaK OHA M-
HOPTUPYETCsI, IPU BbI30BE (DYHKIUU MOKHO JUGO MPOCTO
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BBECTH €€ UMsI, JTOO BOCTIOJIb30BATHCS MOUEUHOU 3ANUCHIO.
HexoTopbiM hyHKITUAM /17151 BBITIOJTHEHUST CBOUX OTIEPATTHIT
HEeOOXOMMBI JIOTIOJTHUTENbHbBIE TaHHbIE, KOTOPbIE JTOJIKHBI
nepeaBaThCA UM TP BbI30Be. Takue JaHHble Ha3bIBAIOTCS
apeymenmamu; 9To0BI TIEepesaTh UX HYHKINU, 3AKTIOUNTE
UX 3HAYEHWsI, Pa3/ieJIeHHbIE 3aISITBIMH, B KPYTJIble CKOOKH
nocJie UMeHn (QyHKITNH.

Harnpumep, ato6bI HCTI01630BaTh (YHKINIO print () /17151 BBIBO-
Jla TEKCTa HA 9KPaH, BBeaAUTe Komanay print(“Hello World");
3z1ech print — nMa @yHkimy, a "Hello World" — aprymeHr.

C 1pyroii CTOPOHBI, YTOOBI NCIIOIB30BATh (DYHKIINIO replace()
15T 06pabOTKM TEKCTa, HEOOXOMMO BBECTH KOMAH/LY

newString = "Hello World".replace("World", "Universe")

riae replace — uma q)yHKuI/H/I, a "World" 1 "Universe" —
aprymenTbsl. CTpoka mepesi Touko (Harmpumep, "Hello
World") — Ta cTpPOKa, C KOTOPOI Oy/IeT BHIIIOIHSATHCS Ollepa-
1. Takum 06pasom, "Hello World" npesparurcs B "Hello
Universe".

Hexkoropsie dhyHKIIMM MOTYT BO3BpaliaTh pe3yJibraT 1ocJjie
BBITTOJIHEHUS CBOUX 33/1a4. B nannom npumepe pyHKIms
replace() BepHeT "Hello Universe", KOTOpas IIpUCBAU-
BaeTcs IlepeMeHHOI newString. Eciin BeIBecTr 3HaUeHMe
newString KoMaHION

print(newString)

BbI ITOJIYy4YUTE TaKoi pe3yJibrat:

Hello Universe
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/7.2. ONPEAENTEHVE COBCTBEHHbIX
OYHKUNNA

B si3bike Python MoskHO onipesiesistth coOCTBEHHbIE (DYHKIMN
1 TIOBTOPHO MCII0JIb30BaTh UX B Iporpammax. CuHTakcuc
ompezesnenns (GyHKITNU BBITJISIUT TaK:

def functionName(crnucok napameTpoB):
KoA onepaumi, BbIMOIHAEMbIX QYHKLUMEN
return [BeipaxeHne]

B olpeneeHnNn 3a/1eICTBOBAHbI /[Ba KJIIOUEBBIX CJIoBa: def
u return.

KioueBoe ciioBo def coobuiaer mporpaMme, 4To KoJ| ¢ OT-
CTYTIOM, KOTOPBIN HAUMHAETCA B CIEAYIONIEN CTPOKE U UIET
najee, apJsgeTcs yactbio hyHkimn. KioueBoe ciioBo return
BO3BpainaeT oTBeT u3 pyHKinnu. OYyHKIMSI MOKET COEPKATD
6oJ1ee 0HOI KoMaH IbI return. TeM He MeHee [10cJIe BBIIOJIHE-
HUS KOMaH/IbI return TPOUCXOUT BBIXO U3 GyHKINHU. Ecom
Bama (GyHKIMS He I0JKHA BO3BPAIaTh 3HAUYE€HE, KOMAH/LY
return MOYKHO OIIyCTUTD; TAKKE MOYKHO BKJIIOUUTH KOMaH/y
return uau return None.

Ompenenum cBoto repByto hyHKIUIO. JlomycTuM, Bbl XOTHUTE
Y3HaTh, ABJISAETCS JIU 33JJaHHOE YUCJIO TTPOCTHIM. B ciremyio-
nieM onpeziesieHun (HYHKITUN UCIOJIb3YeTCsT ONepaTop Bbi-
YrCIeHUs 0cTaTKa (%), KOTOPBIH ObLI oicaH B paszee 3.4,
a Takske 1UKJ for 1 KoMaH/a if u3 riassI 6:

def checkIfPrime (numberToCheck):
for x in range(2, numberToCheck):
if (numberToCheck%x == 0):
return False
return True
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Ita GyHKIMS UCTIOTB3YET OJIUH MTapaMeTp ¢ UMeHeM number -
ToCheck. [TapameTpsl — TTepeMeHHbBIE, KOTOPBIE UCTIOIb3Y-
I0TCA I XPaHEHUS apTyMEHTOB, Tlepe/laBaeMbIX (DYHKITUH.

B cTpokax 2 m 3 B nmukye for mapameTrp numberToCheck
JIEJINTCS Ha BCE YucJa OT 2 10 numberToCheck - 1, rtociie
Yyero MporpamMMa MpoBepsieT, paBeH JU 0CTAaTOK HyJ0. Ecimn
OCTaTOK paBeH HYJIIO, TO humberToCheck He ABJgeTCA 1IPO-
cteiM yncioM. Ctpoka 4 Bo3BpaiaeT False, n GyHKINAS
BO3BpalllaeT yIpaBJeHUE.

Ecau x mocnenneit urepariuu 1uKIIa HU MPU OJTHOM JleJIeHU N
He OyzieT MoJIy4YeH HyJIeBOI 0CTaTOK, (DYHKIUS JOCTUTAET
cTpoKu 5 1 Bo3BpamiaeT True. [Tocse atoro GhyHKIMS BO3-
BpalllaeT yrpasJeHue.

YT06bI UCMOJIB30BATH 9Ty (DYHKIHIO, Mbl BBOJUM BBI30B
checkIfPrime(13) u npucBanBaeM ee epeMeHHO:

answer = checkIfPrime(13)

3aech yncsio 13 nepeziaetcst Kak apryMeHT M COXpaHseTcs B 11a-
pameTpe numberToCheck. 3aTem UK for TPOBEPSET, ABIISIET-
Cs1 JIN YU CJI0 humberToCheck IIPOCTBIM, 1 BO3BpalllaeT True Uin
False. UToOBI BBIBECTH OTBET, BBEIUTE KOMaH/Ly print(ans-
wer). Kak 11 ci1e10Ba1o 05k1/1aTh, BBIBOAUTCS PE3YJILTaT True.

7.3. OBJIACTb BUAMMOCTH
NMEPEMEHHbIX

[Tpu openesiery pyHKIMIT O4eHb BAXKHO TIOHUMATh KOHTIETI-
110 001acmu sudumocmu nepeMenubix. [lepementbie, ompe-
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JlefieHHble BHYTpU (yHKIIUM, OTJINYAIOTCS OT TIepeMEeHHBIX,
orpe/iesleHHBIX BHe ee. CyIecTBYIOT /[BA OCHOBHBIX PA3JIIUHSL.

Bo-niepsbix, j106as nepeMenHas, 00bsBIeHHas BHYTPU (DyHK-
I[1H, JOCTYITHA TOJIBKO B 910 pyHKIMK. Takue nepeMeHHble
Ha3bIBAIOTCS JoKabHbIMU. JTI00as1 TIepeMenHast, 00bABIeHHAs
3a mpejeaamMu (HYHKIUK, HA3BIBAETCS 2100ANbHOLU; TAKUE
HepeMeHHbIe JIOCTYITHBI B JII0O0M TOYKE TIPOrPAMMBL.

YTO0OBI IIOHSATD, YeM TJI00a/IbHbIE IIepEMEHHbIE OTIMYAIOTCS
OT JIOKAJIbHBIX, TIOIPOOYIiTe BBITOJHUTD CJIELYIONIUIT KO/

messagel = "Global Variable"

def myFunction():
print("\nINSIDE THE FUNCTION")
# [nobasbHble nepemeHHble AOCTYMHbl BHYTPU OyHKLUWM
print (messagel)
# 0bbABMEeHWE NOKANbHOW NepeMeHHOM
message2 = "Local Variable"
print (message2)

Bbi30B ¢yHKLMMK

OyHkuma myFunction() He umeeT napameTpoB,
No3TOMYy TNpW BbI30OBE 3TOW QYHKLUK
ucnonb3yeTcsa napa Kpyribix CKOHOK.

[}

myFunction()
print("\nOUTSIDE THE FUNCTION")

# TnobanbHble MepemMeHHble JOCTYMHbI 33 npeaenamum QyHKLUK
print (messagel)

# JlokanbHble nepemeHHble HEJOCTYMHbl 3a npepenamm ¢yHKUUU
print (message2)
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3amycTuB TPOTPAMMY, BbI TOJTYUUTE CJAENYIONNI Pe3yib-
TaT:

INSIDE THE FUNCTION
Global Variable
Local Variable

OUTSIDE THE FUNCTION
Global Variable
NameError: name 'message2' is not defined

B npusenennom parmenTe messagel — ruiobasibHast epe-
MeHHas1, a message2 — JIOKaJIbHasl epeMeHHast, OObsABICH-
Hasg BHYTpH GyHKIIUU myFunction(). Buyrpu dhyHKInn
JIOCTYITHBI KaK JIOKAJIbHBIE, TAK 1 TJI00ATbHbIE TIEPEMEHHDIE.
3a npenenamMu (HYHKITUN JOKATbHAS TIepeMeHHast message?2
CTaHOBWTCST HeAOCTYIHOM. [Tpu moTbITKE 0OpaIeHust K Heil
3a mpejiesiaMu (DYHKIUU TPOUCXOINT OInOKa NameError.,

Bropoe, 4To HyKHO 3HaTH 06 00JIACTH BUAUMOCTHU TIepe-
MEHHBIX — €CJIM UMS JIOKAJbHOUW IepeMeHHON COBIIaaeT
¢ uMeHeM Ta06aTbHON TTepeMeHHON, BECh KO BHYTPH
byukiuu 6ymer paboTaTh ¢ JOKAJIbHON MEPEMEHHOM.
Becw koj 3a npepenamu GyHKiuu Oymer obpaiiaTbes
K TJ106a1bHOI TIepeMeHHOit. TTompoOyiiTe BBITOJHUTD CJie-
JYIOTITAH KOS

messagel = "Global Variable (shares same name as
a local variable)"

def myFunction():
messagel = "Local Variable (shares same name as
a global variable)"
print("\nINSIDE THE FUNCTION")
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print (messagel)

# Calling the function
myFunction()

# Printing messagel OUTSIDE the function
print ("\nOUTSIDE THE FUNCTION")
print (messagel)

PeByJIbTaT BBITVIA/INT TaK:

INSIDE THE FUNCTION
Local Variable (shares same name as a global variable)

OUTSIDE THE FUNCTION
Global Variable (shares same name as a local variable)

Korpa Mbl BBIBOZIMM messagel BHYTpU (hyHKITUU, BBIBOAUTCS
cTpoKa "Local Variable (shares same name as a global
variable)", HOTOMY YTO BBIBOJUTCH JIOKAJIbHAA IIEPEMECH-
Has1. [Ipu BbIBO/IE 3a TipeieiaMu (GYHKIIMK TporpamMma 00-
paiaercs K rJ06aabHOI epeMeHHOM, TI09TOMY BbIBOAUTCS
CcTpoKa "Global Variable (shares same name as a local
variable)".

7.4. 3HAYEHUA NAPAMETPOB
Mo YMOJTHAHNIO

rax, Teriepb Bbl 3HaeTe, Kak paboTatoT GYHKIMU 1 06J1acTH
BUIMMOCTH TiepeMeHHbIX. [Topa pacckazaTh 0 HEKOTOPBIX WH-
TEPECHBIX BO3MOKHOCTSIX, KOTOPBIE TipeocTasisieT Python
1pu orpesiesieHnn (PyHKITAT.
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Haunewm co 3HaueHUil 110 YMOJYAHUIO.

Python mo3Bosister onpeeanuTh 3HAYEHMST TIO YMOJTYAHUIO
171 TapameTpoB hyHKIMN. Ecaim mapamMeTp nMeeT 3HadeHme
110 YMOJIYAHUIO, TIepe/laBaTh 3HAUE€HKE 3TOTO ITapaMeTpa Ipu
BBI30BE MeTO/a He 00s13aTesibHO. [lomyctum, HyHKIMs nMe-
eT 5 1mapameTpoB: a, b, ¢, d u e. Onpenenum sty PyHKIUIO
B CJIE/IYIOIIEM BUJIE:

def someFunction(a, b, c=1, d=2, e=3):

print(a, b, ¢, d, e)

3HaueHus 10 YMOJTYAHUIO OIIPEe/IeIIOTC IS TPeX MOocel-
HUX TTapaMeTpoB. Bee mapamMeTpsl cO 3HaY€HUSIMU 110 YMOJI-
YaHUIO JOJIKHBI PaCIIoIaraTbCsl B KOHIIE CIIMCKA [TapaMeTpPOB.
WNnaue rosop4, caenyioliee onpenesaenne GyHKIIUA HeJOITY -
CTHUMO, TIOTOMY UTO [IapaMeTp r cJaefyeT Mocje napameTpa d,
MMEIOIIEro 3HAYECHUS 110 YMOTYAHUIO:

def someIncorrectFunction(p, g=1, r):
print(p, q, r)

ITpu BBI30BE someFunction()

someFunction(10, 20)

Oy/IeT MOJIyYeH Pe3yibrar
10, 20, 1, 2, 3

HepeﬂaBaTb 3Ha4YeHud /1 ¢, d U e He 00s13aTeILHO.

Ecan ke ncmonp3oBaTh BBI3OB

someFunction(10, 20, 30, 40)
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pesysbraT Oy/IeT TaKuM:

10, 20, 30, 40, 3

JIBa 1OMIOTHUTEIHPHBIX aPTYMEHTA, TTepe/laBaeMbIX ITPU BbI-
30Be (30 1 40), TPUCBANBAIOTCS TTapaMeTpaM CO 3HAUEHUSIMU
10 YMOJIYaHUIO B YKa3aHHOM Iopsiake. Takum oOpasom,
30 3aMeHdeT 3HaYeHUe 10 YMOJYaHUIO IJId ¢, a 40 3aMe-
H4er d.

7.5. CMINCKN APT'YMEHTOB
MNEPEMEHHOW AJINHDI

[Tomumo onpeziesieHust 3HAYEHUH 10 YMOJTYAHUIO /I 11apa-
meTpoB Python rakske mo3BossieT mepeaBath GYHKITUSM
IepeMeHHOe KOJIMYeCTBO apryMeHTOB. JTO O4eHb [10JIe3HO,
€CJIM YMCJI0 apryMeHTOB (DYyHKIIMN He U3BECTHO 3apaHee.
JlormtyctuM, Bel nuiiete (PyHKIUIO /1711 CYMMUPOBaHUS CePUil
YuceJi, HO TOYHOE KOJNYEeCTBO 9TUX YKCeJT He U3BECTHO 3apa-
Hee. B Takux cuTyanusax ucrnosab3yeTcs 3Hak *. Caemyronuit
MIpUMeP TTOKA3bIBAET, KaK 3TO JIeJIaeTCs:

def addNumbers(*num):
sum = 0
for i in num:
sum = sum + i
print(sum)

CuMBOJI * TIepes num coOOIaeT KOMITUIISITOPY, YTO B num
XPAHUTCS CIUCOK apTYMEHTOB TIEPEMEHHOU JIJTNHBI, COZIEP-
JKAINI HECKOJIBKO DJIEMEHTOB.
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Janee ¢pyHKIus nepedrpaeT CoAep:KUMOe apryMeHTa, 4TOObI
BBIYUCJIUTH CYMMY BCEX YMCEJ 1 BEPHYTh OTBET.

Bri3biBag yHKIMIO B BUjIE:

addNumbers(1, 2, 3, 4, 5)

BbI ITOJIYHYHWTE pE3yJabTaT 15. Takxke MOKHO IIPOCYMMMPOBATh
60oJIbIIIE quceJ1, uCII0JIb3ys BbI3OB

addNumbers(1, 2, 3, 4, 5, 6, 7, 8)
Pesynbrar Oyzer pase 36.

Kax 1eMOHCTPUPYIOT 9TH TIPUMEPBI, IPH I0OABIEHUHN * TIEPE]]
MMeHeM ITapamMeTpa MOXKHO TepefiaTh (PYHKIUN TIPOU3BOJIb-
HOE KOJIMYeCTBO apryMeHTOB. DTO Ha3bIBaeTCS CIUCKOM
apryMeHTOB NePeMEHHOI JJIMHBI €3 KI0YEBbIX CJIOB.

Ecsm BB XO0THTE TIEpeaTh HYHKIMU CITUCOK apTyMEHTOB
MePEeMEHHON JIJINHBI C KJIIOUEBbIMU CJI0BAMMU, UCTIOJIB3YHTE
IIOCJIEIOBATEJIBHOCTD **,

Bosbmem caepyromuit mpumep:

def printMemberAge(**age):
for i, j in age.items():
print("Name = %s, Age = %s" %(i, j))

DyHKIMS cofep:KUT mapameTp ¢ uMeneM age. CUMBOJIBI **
03HAYaAIOT, YTO B [TapaMeTpe XPAaHUTCS CIIUCOK apryMEHTOB
nepeMeHHOH IVIMHBI ¢ KII0YeBbIMH CI0BAMH, T. €. CJIOBAPb.
3aTeM MK for epebupaeT apryMeHT 1 BBIBOIUT 3HAUEHUSI.
[lns narHOTO BBI3OBA (DYHKITHN:

printMemberAge(Peter = 5, John = 7)
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Oy/IeT MOJIYY€eH CJIeYIONIUiT Pe3yIbTar:

Name
Name

Peter, Age =5
John, Age =7

HpI/I HCIIOJIb30BaHMM BbI3OBa

printMemberAge(Peter = 5, John = 7, Yvonne = 10)

MbI ITOJIYYUM

Name Peter, Age =5
Name = John, Age = 7
Name Yvonne, Age = 10

Eciu hyHKIMS HCTIONb3yeT OOBIYHDII apTyMeHT (TaKsKe Ha-
3bIBAEMBIN (DOPMATLHBIM APZYMEHMOM ), CTUCOK APTYMEHTOB
IIepeMEeHHOI JITMHBI 6€3 KJTI0YEBBIX CJIOB U CIIMCOK apTyMeH-
TOB TIEPEMEHHOM JIJINHBI C KJIIOYEBBIMU CJIOBAMU, OHA JIOJKHA
OTIPEIENIATHCA B CIIEAYIONIEM TTOPS/IKe:

def someFunction2(farg, *args, **kwargs):

Takum 06pa3oM, Ha TIEPBOM MeCTe JOJKEH CTOSITh hop-
MAaJIbHBIN apTYMEHT, 3aTeM CJIEIYIOT CITUCKU apTyMEeHTOB
HepeMeHHON JUIMHBI 6e3 KJII0UEBbIX CJIOB U C KJIIOYEBbIMU
CJI0BaMHW — UMEHHO B TAKOM TIOPSIIKE.

7.6. UMMOPTUPOBAHWE MOAYJEN

Python comepxut 6oJIbII0E KOJMYECTBO BCTPOECHHBIX (DYHK-
i, TN GYHKINU COXPAHAIOTCS B (haiiyiax, Ha3bIBaeMbIX
modynsimu. ITOOBI NCTIOTH30BATH BCTPOEHHBIIH KO 3 MOJLY -
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Jsieii Python, Heobxommmo cHavasia MMIIOPTUPOBATH UX B IIPO-
rpaMMbl. [[JIs1 9TOT0 UCTIOIB3YETCsI KITI0UEBOE CJI0BO import.
Cy1iecTByOT Tpu crocoba UMIIOPTUPOBAHMS MOJLYJIEI:

1.

[Ipex e Bcero MOKHO UMIIOPTHPOBATH BECh MOJLYJIb KO-
MaH0# import umsMoodyas.

Hamnpumep, /17151 UMITOPTUPOBAHUST BCTPOEHHOTO MOJLYJIsT
random, BXoJsi1ero B nmocraBky Python, ucnosnbsyercs
KoMaHjia import random.

BweizoB (pynknmnu randrange() u3 MoayJis random BbI-
TJISITUT TaK:

random.randrange(1, 10)

Ecan Bam mokazkeTcsl, 4TO mucath random MpU KakKI0M
MCITOTh30BAHNYN (DYHKITUU CJIUIITKOM YTOMUTEIbHO, MC-
MOJIb3YWTE KOMaHAY import random as r (BMecTO r
MOZKHO MCITOJIb30BATh JIIOO0E MMsI Ha Ballle yCMOTPEHHE).
Teneps 14 BbI3oBa GyHKIMH randrange() I0CTaTOYHO
WCIOJIb30BaTh 3aMUCH r.randrange(1, 10).

B tperbeM BapuaHTe UMIIOPTUPOBAHUS MOJLYJIEH UMTIOP-
TUPYIOTCS KOHKPeTHbIe (DYHKITMN MO/LYJIS 3alIMChIO BI/IA

from umaMoayssa import wumsal[, wmal[, ... umaN]].

Hanpumep, umnopruposanue ¢GyHkuuu randrange() us
MO/IyJis random OoCyIIecTBgeTCs KOMaH/1o0i from random
import randrange. Ecsiu Bbl XOTHUTE UMIIOPTUPOBATD CPA3y
HECKOJIbKO (hYHKITNH, pa3/ieinTe X 3amsaThiMi. UToOBI NM-
MOPTUPOBATh (DYHKIINK randrange() u randint(), UCTIOJIb-
3yiTe komaHay from random import randrange, randint.
Terneps /1st BbI30Ba GYHKIIUE TOYEUHAST 3AITUCH BOOOIIE He
HY’KHA — JI0CTaTOYHO IIPOCTOrO BbI30Ba randrange(1, 10).
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7.7. CO3AJAHNE COBCTBEHHbIX
MOAYJIEN

[ToMrMO UMIIOPTUPOBAHUS BCTPOEHHBIX MOJLYJIEl BbI TAKKE
MOJKETe CO3/[aBaTh COOCTBEHHBIE MOIYJIH. Takast BO3MOXK-
HOCTB YPEe3BbIYANHO T10JIe3Ha, eCJIN y BaC UMeIOTCs (DYHKITNH,
KOTOpBIE BbI cOOMpaeTech CHOBA UCIIOJIb30BaTh B [PYTHUX
MIPOTPAMMHBIX TPOEKTAX B OYIYIIIEM.

Coszarh cOGCTBEHHBIN MOLYJIb HECJIOKHO. IIpocTo coxpaHuTe
(haitn Mmoysis ¢ pacumpeHneM .py 1 pa3MeCcTUTe €ro B 0/{HON
narke ¢ TeM aiisiom Python, u3 koroporo cobupaerech 3ToT
MO/1YJIb UMIIOPTUPOBATD.

JlomycTum, BbI XOTUTE UCTIOIB30BaTh (DyHKIMIO checkIf-
Prime (), olpeesieHHYIO paHee B IpYroM clieHapuu Python.
Bot kak aTo memaercs: cHadasia COXpaHuTe KO (DYHKITUT
B (hailsie ¢ umenem prime.py Ha pabouem croste. Daiir prime.
Py ZI0JIZKEH CO/IePKATD CASAYIOUNIA KO

def checkIfPrime (numberToCheck):
for x in range(2, numberToCheck):
if (numberToCheck%x == 0):
return False
return True

3arem cospaiite apyroii ¢aiis Python u npucoiite emy nmst
usecheckifprime.py. Takske coxpanuTe ero Ha pabodem CToJIe.
Daiir usecheckifprime.py 10JKEH COlEPKaTh CJIETY IO KOJI:

import prime
answer = prime.checkIfPrime(13)
print (answer)
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Tenepn 3anycrure usecheckifprime.py. IIporpamma jos:xHa
BBIBECTH pe3yJibrar True... [Ipomie nekyna.

Ho nomyctim, Bb XOTHTE XpaHUTD (Paiiibl prime.py 1 usecheck-
ifprime.py B pasHbIX KaTasorax. B atom ciydae He0OX0MMO
n06aBuTh B usecheckifprime.py Koj1, KOTOPbIii cooOIaeT nH-
tepuperaropy Python, riae nckarb Momy.ib.

Jlomyctum, 1t XxparneHus prime.py Ha aucke C 6bLI co-
371aH KaTaJior ¢ uMeHeM MyPythonModules. B nauasio daitra
usecheckifprime.py HEOOXOAMMO 106ABUTD CJIELYIONTII KO/
(mepen cTpokoii import prime):

import sys

if 'C:\\MyPythonModules' not in sys.path:
sys.path.append('C:\\MyPythonModules")

sys.path npexacraBisier cucmemuoiii nyms Python. Do
CIIMCOK KaTajoroB, Kotopsie Python mpocmaTpuBaer B xoe
noucka Mojysieit u daitios. [IpuBeieHHBIN BbITIIE KOJI IPU-
coequnder karasnor C:\MyPythonModules k cucremHoMy 11yTU
Balllero KOMITbIOTEPA.

Teniepb aiis prime.py MOKHO pa3MecTuTh B Katajore C:\
MyPythonModules, a aiis usecheckifprime.py — B JI0O00M pyTroM
KaTaJiore Ha Ballle YCMOTPeHUe.
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Kiraccno! Yike Bocbmast riiaBal 3ech Mbl y3HaeM, Kak pabo-
TaTh C BHENTHUMHU (hailiamu.

W3 riaBbl 5 Mbl y3HAJH, KaK ITOJIy4aTh JaHHbBIE OT IT0JIh30Ba-
TeJiell ¢ ToMoNIbIo GyHKIUK input (). O1HaKO B HEKOTOPHIX
CITy4asix 3aCTaBUTD MMOJTh30BaTEIel BBOJUTD JAHHbBIE B HAIITY
IIPOrpaMMy MOJKET 0Ka3aThCsl HEMPAKTUYHBIM, 0COOEHHO
ecJIu IporpaMma JI0JKHa padoTarth ¢ 60IbITUMEI 00beMaMu
JaHHBIX. B TakuX cayyasx yaoOHO HOATOTOBUThH HYKHYIO
nH(GOPMATTUIO B BU/Ie BHENTHETO (haiiia 1 1aTh KOMaH/Ly MTPO-
rpamMme cuuTarh wHpopmaruio u3 daiina. B aToii rimaBe Mbr
HAyYUMCS 9TO JIeNIaTh.

ToroBoI?

8.1. OTKPbITUE U HTEHWNE
TEKCTOBbBIX ®ANJIOB

I[TepBast pa3HOBUIHOCTD (HAIJIOB, U3 KOTOPBIX MbI Oy1€M Uu-
TaTh JJAHHBIE, — IPOCTHIE TEKCTOBbIE (DAIiITBI, COCTOSIINE U3
HECKOJBKUX CTPOK TekcTa. Haurem ¢ co3manus TeKCTOBOTO
aiiia, KOTOPBIN COJEPIKUT CJAELYIONINE CTPOKU:
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Learn Python in One Day and Learn It Well

Python for Beginners with Hands-on Project

The only book you need to start coding in Python
immediately
https://www.learncodingfast.com/python

Coxpanure 3TOT TEKCTOBBIH (haiis o mmeHeM myfile.txt Ha
cBoeM komIibioTepe. 3ammycture IDLE u cosnmaiite HOBbIN
(haitn. BBepure ciaenyomuii Koj U coXpanure (aiia mosu
nMmeneM fileoperation.py Ha cBoeM KOMIIbIOTEpE:

f = open ('myfile.txt', 'r")

firstline = f.readline()
secondline = f.readline()
print (firstline)
print (secondline)

f.close()

[TepBas cTpoka orkperBaet daiin. [Ipexae uem untaTh aH-
Hble U3 106010 (Baiiia, ero He0OXOAUMO OTKPHITH (110L0OHO
TOMY, KaK BbI OTKPbIBA€TE DJIEKTPOHHYIO KHUTY Ha CBOEM
YCTPOMCTBE WM B IPUJIOKEHUH, YTOOBI YnTaTh ee ). DyHKIms
open() OTKpbIBaeT (haii/1 1 MoJIyYaer Ba apryMeHTa.

[TepBbIit apryMeHT coiepKuT My Th K (aitry. Ecsiu BbI He co-
xpanunsu aiisbi fileoperation.py u myfile.txt B oiHOM Katasiore,
CTPOKy 'myfile.txt' HY;KHO Oy/eT 3aMEHUTD (DAKTUYECKIM
KaTaJIoroM, B KOTOpoM Oblil coxpateH daitr. Harrpumep, ecim
BbI COXPAaHUJIN eTo B KaTasore PythonFiles Ha nucke C, Hy:kHO
OyzeT UCIOIb30BaTh Iy Th 'C:\\PythonFiles\\myfile.txt"
(c nBoMHBIM crernieM \\).
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Bropoit aprymentT comepxut peskum. OH coolIaer, Kak
Oyzet ncnorb3oBaThest daiia. Yaie BCero BCTPEYarOTCs
cJIelyIoIe PesKUMBbIL:

'r'— TOJIBKO IJISI YTEHUSI.
'W'— TOJIBKO JIJIS 3aIIMCH.
Ecsmm ykasaHHbI#T (haiisn He CyIiecTByeT, OH Oy/IeT CO3/IaH.

Ecam yxasannbliii aiin cyiectByet, To Bce JaHHble B HEM
CTUPAIOTCS.

a' — VIS IPUCOETMTHEHMS.
Ecun ykasaHHbIl (haiis He CyIIecTBYET, OH OYIeT CO3/IaH.

Ecan ykazanHbIl haiis cynecTByeT, TO Bce IaHHbIe, 3alu-
chiBaeMbie B (hailsr, aBTOMATHYECKH [00ABJISTIOTCS] B KOHEII
(aiina.

"r+' — JIJI YTEHUA U 3AIUCH.

[Tocne oTkpbiTHd haiina caenytomnias koMmanaa firstline =
f.readline() yuTaeT MEPBYIO CTPOKY B (haiijie U IPUCBANBAET
ee lepeMeHHON firstline.

[Tpu kazki0M BbI3oBe (pyHKITMHN readline() u3 daiina yuraer-
cs1 HOBasI cTpoka. B Hameit mporpamme yHKIs readline()
OblJTa BBI3BAHA JIBAK/IBI, TIOITOMY U3 (haiiia ObLIH MPOYNTAHbI
nBe cTpoKu. [Ipu BBITIOJTHEHUU TPOTPAMMBbI OY/IET TTOJTyYeH
CTIeTYTOTINI Pe3yTbTaT:

Learn Python in One Day and Learn It Well

Python for Beginners with Hands-on Project
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OG6paTuTe BHUMAHKE: TIOCJIE KasKI0H CTPOKU BCTABJISIETCS Pas-
PBIB cTPOK. /[es10 B ToM, uto (hyHKIHs readline () po6aBiisteT
CUMBOJBI ' \n' B KOHEI KaK701 cTpoKH. Ecin BBI He XOTHTE,
4TOObI KasK/1asi CTPOKA TEKCTa 3aBEPIIAIach Pa3phIBOM CTPOKH,
WCIIOJTb3YWTe KOHCTPYKIMIO print(firstline, end = '").
ITa KOMaH/a yAaTuT CUMBOJIBL ' \n'. CJielyeT 3aMeTUTh, YTO
"' — JIBe OIMHAPHBIE KaBBIUKY, a HEe O/IHA JIBOMHAS.

[Tocne yrenus u3 daiina 1 BbIBOJA ABYX CTPOK HOCJIEAHSS
koMmania f.close() 3akpwiBaeT (aiiyn. Beerna 3akpbiBaiite
(aiis mocsie 3aBeplIeHus YTeHUs], YTOOBI OCBOOOAMUTH CH-
CTeMHbIE PECYPCBL.

8.2. YTEHME TEKCTOBBIX ®AWIOB
B LUMKJIE FOR

Kpome mMetona readline() A5t 4TeHUsT TEKCTOBBIX (haiiyioB
TaKke MOKHO BOCIIOJIb30BaThCs IUKJIOM for. bouee Toro,
UK for mpeocTaBlisieT OoJiee aJIeraHTHBII 1 9 PEKTHBHBIIT
MEXaHW3M UTeHUs TeKCTOBbIX (haitsioB. Cieyronuii mpumep
IIOKa3bIBaeT, KaK 9TO JleJ1aeTcs:

f = open ('myfile.txt', 'r")

for line in f:
print (line, end = '")

f.close()

[Tuks for epebupaeT TEKCTOBBI (hallyl CTPOKY 3a CTPOKOIL.
[Tpu ero BbITIOJTHEHUU BBI IOJIYYUTE CIIELYIONINIT Pe3yIbTaT:
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Learn Python in One Day and Learn It Well

Python for Beginners with Hands-on Project

The only book you need to start coding in Python
immediately
https://www.learncodingfast.com/python

8.3. 3AMNUCb B TEKCTOBbIN ®AIAT

Nrak, Terepb BbI yMeeTe OTKPBIBATD U YUTATD (DAiIbl; TOTPO-
6yem 3amnucath nHMGoOpMarmio B daiir. [[ist aToro 6yzer mc-
TOJIb30BAThCA peskuM 'a' (rpucoeanHenne). Takxke MOKHO
BOCITOJTb30BATHCST PEKUMOM 'W', HO ecJTu (haiiJi CyIIecTBYeT,
BCe XPaHsSIIIUECs B HEM JlaHHbIe OyayT moTepstHbl. [Tompo-
OyiiTe BBIIOJHUTD CJIEAYIOILYIO IIPOrPaMMYy:

f = open ('myfile.txt', 'a')

f.write('\nThis sentence will be appended.')
f.write('\nPython is Fun!")

f.close()

B arom ipumepe ynxius write () npucoenunset K daiiny
JIBe CTPOKU 'This sentence will be appended.' u 'Python
is Fun!'. Kaxmplii 6,10k TeKcTa J0OABJISIETCS C HOBOM CTPO-
KM, TOTOMY YTO B TEKCT BKJTIOYAIOTCS CIIYKeOHbBIE TTOCTEN0-
BaTesbHOCTH '\n'. Bbl osryuure ciaeyionuil pesyabrar:

Learn Python in One Day and Learn It Well

Python for Beginners with Hands-on Project

The only book you need to start coding in Python
immediately
https://www.learncodingfast.com/python

This sentence will be appended.

Python is Fun!
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8.4. OTKPbITUE WU HTEHME TEKCTOBbIX
®ANJIOB B BY®EP

WHora naHuble u3 (aiisia 10/KHbI YU TaThCs GJI0KAMU OTIpe-
JIEJIEHHOTO Pa3Mepa, YTOOBI IIPOrpaMMa He 3aHIMAJIa CIIUIII-
KOM MHOTO TaMATH. [[JIs1 9TOro MOKHO BOCIIOJIB30BATHCS
ynknueit read() (BMecto hyHkiun readline()), mo-
3BOJISTIONIEH 3a/1aTh HYKHBIN pasmep Gydepa. [Tompobyiite
BBITIOJTHUTD CJIEYIONIYIO TPOrPaMMY:

inputFile = open ( 'myfile.txt', 'r'")
outputFile = open ('myoutputfile.txt', 'w')

msg = inputFile.read(10)

while len(msg):
outputFile.write(msg)
msg = inputFile.read(10)

inputFile.close()
outputFile.close()

CrauaJjia mporpaMMa OTKpbIBaeT nBa ¢aiiia (inputFile.txt
u outputFile.txt) /1719 yTeHMS U 3aMTMCU COOTBETCTBEHHO.

3areMm KoMmaHjla msg = inputFile.read(10) u UK while
HCIIOJIB3YIOTCSI 1St uTenust (paiiia moprusivu o 10 Gaiir. 3wa-
verre 10 B Kpyrbix ckoOkax coodiaeT pyHKImu read( ), 4To
OHa JIOJKHA TPoYrTaTh TO/IbKO 10 Gaiit. Yenosue nykiawhile
len(msg) : MpoBepsieT TUHY TiepeMeHHoi msg. [Toka 3Hauenue
length ocTaeTcst HEHyJIEBBIM, IIUKJI TPOIOJIKAET PabOTaTh.

B muxite while komama outputFile.write(msg) 3ammchiBaeT
coobienre B BoIxogHOM (aiin. ITocse samucu coobienuns
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KomaHja msg = inputFile.read(10) uyuTaeT caeayiomme
10 GaiiT 1 TPOIOJIKAET IETIATh ATO JI0 TEX MOP, TIOKa He Oy1eT
npouynTan Bech daiiy. Korga aTo npounsoiigeT, mporpaMmma
3akpbiBaet o0a haiina.

[Tpu 3amycke nmporpaMMbr OyIeT CO3/1aH HOBBIH (haiir myout-
putfile.txt. OTKpBIB 9TOT hafis, BbI 3aMETHUTE, YTO OH COIEPKUT
Te JKe TAaHHBIE, YTO U BXOAHOIT haitr myfile.txt. UTobObI yoeruTs-
Cs1 B TOM, YTO 32 OJ[MH Pa3 YMTAIOTCst TOJIbKO 10 GaiiT, MOKHO
U3MEHUTD CTPOKY outputFile.write(msg) Ha outputFile.
write(msg + '\n'). CHoBa 3amycrture rporpammy. Terepb
myoutputfile.txt cOCTOUT U3 CTPOK AJIMHOI HE 6osee 10 cum-
BosioB. [IpuBeny dparment atoro daiina:

Learn Pyth
on in One
Day and Le
arn It Wel

8.5. OTKPbITWUE, HTEHNE W 3ATNCb
ABONYHbIX ®ANJIOB

Jleouunvie ¢paiinot — mobbie Gailiibl, comepKaliie HeTeK-
cToByio nHGpopmaruio (HanmpuMmep, rpaduKy Ul BUIEO).
Yro0bI paboTaTh C IBOMYHBIM (hailIOM, JOCTATOYHO YKAa3aTh
MIPYA OTKPBITUM PeXUM 'rb' mim 'wb'. Ckonmpyiite daiin
JPEG na pabouwnii cToJI 1 IepenMeHyiiTe ero B myimage.jpg.
Terepb oTpeslakTUpyiiTe MPUBEIEHHYIO BbIIIEe TTPOTPAMMY
1 U3BMEHUTE TIePBbIE /IBE CTPOKMU:

inputFile = open ('myfile.txt', 'r')
outputFile = open ('myoutputfile.txt', 'w')
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[IpuBenuTe UX K caeaAyoNeMy BUILY:

inputFile = open ('myimage.jpg', 'rb")
outputFile = open ('myoutputimage.jpg', 'wb')

Tax:ke He 3a0y/16Te BEpHYTh KOMaHLy outputFile.write(msg
+ '"\n') K npexHeMy Buay outputFile.write(msg).

3amycruTe HOBYIO iporpammy. Ha paGouem crToJie qoJmKeH
MOSIBUTHCST HOBBIN Tpadudeckuii (haiian ¢ mmereM myoutput-
image.jpg. Ectit BB oTKpOeTe aTOT (haiisi, OH OJIKEH cofiep-
JKaTh TOYHO TaKoe Jke n300paskeHre, Kak myimage.jpg.

8.6. YOAJIEHWE N NMEPEUMEHOBAHME
®ANJIOB

JIBe sipyTHe mosie3Hbie (QYHKINHU, KOTOPbIe HEOOXOIMO OCBO-
uTh 1pu pabore ¢ daitnamu, — remove() u rename(). ITU
(byHKIIUM OCTYTTHBI B MOJIYJIE 0S, U TT€PE]T UCITOJIb30BAHUEM
UX HeOOXOIMMO UMIIOPTUPOBATb.

ODynkims remove () peHa3HAYEHA I y/iaieHus haiios.
[Ipu BBI3OBE McTIONB3YETCS CUHTaKCUC remove (paiin). Ha-
npuMep, 171 yaasenus ¢aiiia myfile.txt ncToib3yeTcs BbI30B
remove( 'myfile.txt").

ODyukius rename () nepenMeHoBbiBaeT daiiyn. CuHTaKCHC
BBbI30Ba — rename(cmapoe ums, Hogoe ums). J1ing nepeume-
HoBaHu4 (paiina oldfile.txt B newfile.txt ncmosb3yeTcs: BbI30B
rename( 'oldfile.txt', "newfile.txt").
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OBbEKTHO-
OPUEHTNPOBAHHOE
[MPOIrPAMMUPOBAHINE,
HYACTb I



MbI yske MHOTO BCETO PACCMOTPENH U B CJIEAYIOIINX [BYX
rJlaBax MOTOBOPUM O Ba)KHON KOHIIEIIIUN TTPOTPAMMUPOBA-
uust Ha Python — 06beKTHO-OpHEHTHPOBAHHOM TTPOTPaM-
mupoBanuu (OOIT).

B aT0i1 riiaBe Mbl yaHaeM, uto Takoe OOII, kak mucaTh cob-
CTBEHHBIE KJIACCHI U CO3/1aBaTh U3 HUX OOBEKTHI. B ciemxyio-
1ieit riiaBe 06Cy MM HACTIEIOBAHNE M PACCMOTPUM HEKOTOPbIE
npyrue caoxubie Tembl OOIT.

Yro x, mpuctynnum!

9.1. YTO TAKOE OQI1?

[IpocteivMu cotoBamu, OOII — aT0 MMOAXOI, TP KOTOPOM 3a-
Jadya pasbuBaercs Ha B3aUMOIEHCTBYIOIINE APYT C APYIOM
O0OBEKTHI.

OOBEKTHI CO3AI0TCS U3 MIAOJOHOB, U3BECTHBIX KaK KJIACCHI.
Kiace — a10 Kak uepresx 3panus. OObeKT — 9TO peajbHOe
«3/1aHKe», KOTOPOE MbI CTPOUM Ha OCHOBE YepPTesKa.

Yro6bl HOHATD, Kak paboTaer OOII, Hammiem mpocToii Kiace.
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9.2 HAMNMNCAHUE COBCTBEHHbIX
KJTACCOB

Orpezieienne Kacca HAUMHAETCS ¢ KJII0UEBOTo ¢JIoBa class,
3a KOTOPBIM yKa3bIBaeTcs uMsi Kiacca. Hampumep, mpu co-
3/laHuN Kjacca Staff Bbl cHavasia MUIIeTe CJAeyIoNnuil 3a-
TOJIOBOK:

class Staff:
# copepxumoe Knacca

Ha mpakrtuke mpu onpe/esieHuit UMeH KJIaccoB 0ObIYHO MC-
noJb3yercst cxema Pascal. B Heil kaxkmoe cioBo, BKIOYast
nepBoe, HAUMHAETCS ¢ CUMBOJIa BEPXHETo peructpa (Harpu-
Mep, ThisIsAClassName). ViMeHHO 9Ta cxema Oy/IeT UCTIOTTh-
30BaTbCA B KHUTE.

Kunacc cocront n3 nepemenHbIx 1 pyHKIuil. Kak Bbl y3Haau
U3 MPEeABIIYINX IJIaB, IepeMeHHbIe TTPe/lHa3HAYEHBI /I
XPaHeHUs JAaHHBIX, a (PYHKIMH MPEACTABISAIOT cOO0iT OIOKM
KOJIa, KOTOPBIE BBITTOTHSIOT 32 HAC HEKOTOPBIE OTePAIINH.
DyHKIWS, CYIIECTBYOIIAs BHYTPHU KJIacca, OObITHO Ha3bl-
BAETCS MEMOOJOM.

Kirace MOKHO TIpe/IcTaBUTh KaK MIA0JIOH JIJIs TPYIITHPOBKY
B3aMMOCBSI3aHHBIX JJAHHBIX U METOIOB.

lomycTum, nmeercs kjacc ¢ umeneMm Staff. ITor Kjacc
MOZKET MCITOJIb30BAThCS JJIsl XpaHeHusT Bcell mH(opMaInu,
OTHOCsIIelcss K pabOTHUKY KOMIIaHUHU. B Kjacce MOXKHO
OIIPE/ICJIUTD JBE ITePEMEHHDIE JIJIA XPAHECHUA UMEHU U J0JIK-
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HocTH paboTHuKa. KpoMe TOTO, B HEM OIIPe/IeIsIeTCsI METO/
calculatePay() [JIs1 BEIYMCTIEHWS 3apILIATHl pAOOTHUKA.

[TocmoTpuM, Kak 3TO C/1e/1aTh.

3amrycrute IDLE u cozmaiite HOBBII hati ¢ ntMeHeM classdemo.
py. BrarounTe caemyromnuii ko B classdemo.py:

class Staff:
def __init__ (self, pPosition, pName, pPay):
self.position = pPosition
self.name = pName
self.pay = pPay
print('Creating Staff object')

def _ str_ (self):
return "Position = %s, Name = %s, Pay = %d"
%(self.position, self.name, self.pay)

def calculatePay(self):
prompt = ‘\nEnter number of hours worked for
%s: ' %(self.name)
hours = input(prompt)
prompt = 'Enter the hourly rate for %s:
%(self.name)
hourlyRate = input(prompt)
self.pay = int(hours)*int(hourlyRate)
return self.pay

B aTom chparmenTe Mbl cHavYasIa ONIPeJIesisieM KJIace ¢ UMeHeM
Staff:

class Staff:

3aTeM B KJ1acce OIpeieisieTcsl CIeInaaIbHbII METO/I C UMEHEM
__init_ . On HaswIBaeTCSA uHUUUaIU3amopom Kiacca. ims
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3TOr0 METO/la BCerga COCTOUT U3 CUMBOJIOB init, 0 U 110-
CJie KOTOPBIX CJAEAYIOT 10 ABa CUMBOJIA TOAYEPKUBAHUA.
B Python BkiitoueHo 60JbII0€ KOJTMYECTBO CIIEIUATBHBIX
MeTO/I0B. IMeHa Bcex crnelnmaabHbIX METOL0B HAUMHAIOTCS
1 3aKaHYMBAIOTCS IBYMSI CUMBOJIaMU TToruepkuBanms. Crie-
IMaJbHble METO/bI paccMaTpuBaloTcs B paszese 10.4.

NnnnmanausaTop BeI3bIBAETCS KaK/IbIH pas, KOT/ia B IPOTpam-
Me coszaeTcst 00beKT Kaacca. He oropuaiitech, ecyiv BbI elie
He [oHuMaere, yTo 910 3HauuT. O TOM, Kak co31aTh 00bEKT
KJ1acca, Oy/IeT paccKa3aHo MO3/HEe.

A ToKa 10CTaTOYHO 3HATH, YTO WHUITUAIU3ATOP YACTO UC-
MOJIb3YETC JIJI WHUITMAJIU3AIUK TTIePEMEHHBIX, COJlepKa-
nuxcs B Kiacce (T. e. TPUCBAaMBAHUS UM HAYaJbHBIX 3HA-
YeHul ).

B nammewm kiacce orpesiesienbl Tpu iepeMeHHble — position,
name U pay. DTH lepeMeHHbIe HAa3bIBAIOTCS NepemMenHviMU
IK3eMNAAPA, B OTIANYNE OT JIOKAJIbHBIX IIepeMeHHbIX (CM.
pasnen 7.3) u mepeMeHHBIX Kiacca (cM. paszen 9.6). Ilepe-
MEHHBIE 3K3eMILJITPOB HAYMHAIOTCS ¢ TTpedhrKca 3 KIde-
BOTO cJI0Ba self.

Ha raHHbII MOMEHT OOBACHUTD CMBICJI self JOBOIbHO CJI0K-
HO. [Iporie roBops, self OTHOCUTCS K KOHKPETHOMY 9K3€M-
wispy. IToka 510 yTBepsK1eHKe BBINISIUT JOBOJbHO abcTpa-
KkTHO. CMBIC/I self Gy/ieT pacCMOTPEH B OJIHOM U3 CJIETYIOIIHX
paszesioB. A IOKa JOCTAaTOYHO 3HATh, YTO KOTA BbI XOTHTE
YTO-TO CAEATh C TePEMEHHO KJiacca, mepesi UMeHaMU 9TUX
MepeMEHHBIX cJie/lyeT mocTaBuTh self. Kpome Toro, self
SABJISIETCS [IEPBBIM TTaPpaMEeTPOM MHOTMX METO/IOB KJacca.
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Cremyioniye Tpyu KOMaH/Ibl TIPUCBANBAIOT TPU TlapaMeTpa
MeTosia __init__ (pPosition, pName u pPay) mepeMeHHBIM
9K3EMILIAPA, YTOObI MHUIMATU3UPOBATD UX:

self.position = pPosition
self.name = pName
self.pay = pPay

[Tocoe naUIIMANN3AIINYT TPEX TTEPEMEHHBIX 9K3EMILJISIPOB
BBIBOJIUTCS IIPOCTOE coobIieHne 'Creating Staff object'.
N a70 BCe, 4TO AeTaeT HAIl MHUIIUATU3ATOP.

Ecs BBI He xX0THUTE MHUIINAJIN3UPOBATDh IIEPEMEHHDbIE 9K~
3EMILIAPa IIpu CO3JaHUUN 061>e1<Ta, WHHUIUAJIN3aTOP MOYKHO
HE OIIpeac/iATh. HepeMeHHbIe Bcerga MOKHO MHUITMAJIN3N -
PpOBaThb I1O3/1HEE.

[Tepeiimem x caemyioneMy MeToxy __ str__

__str__ — ellle O/IUH CHEIUATbHBIN METO/I, KOTOPBIN YacTO
BKJIIOYAETCS IPU OTIpe/leJIeHUH Kjaacca. ITOT METOJ[ MC-
MOJIb3YETC JIJIs BO3BPAIEHUST CTPOKH, TIPECTABIISIONIECH
DK3EeMILISAP B yao0ounTaeMoii hopme.

B namem nnpumepe MeToz1 BO3BpaliiaeT CTPOKY CO 3HAYeHUSIMU
TpeX nepeMeHHbIX aKk3eMIsipa. O ToM, Kak MCI0JIb30BATh
9TOT MeTO/, Oy/IET PACCKA3AHO MO3/HEE.

A Tenepb mepeiinem K MeToy calculatePay().

Meton calculatePay() UCIOJB3YETCS /1JII BRIUMCIEHUS
3apruiatel paboTHUKA. BHelHe OH 09eHDb MOX0XK Ha (QyHK-
IIUIO, eCJIN He CYNTaTh TapameTpa self. B camom nese, meton
IIPaKTUY€CKU HE OTJIMYACTCA OT (l)yHKHI/II/I, €CJIN He CHUTaTb
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TOTO, YTO OH CYIIECTBYET BHYTPHU KJjacca, a OOJIbIINHCTBO
METO/ZIOB TaKJKe II0JIyJYaeT mapaMeTp self.

B MeToze calculatePay() moJsib3oBaTesiio cCHavyaJa Mpe/-
JlaraeTcsi BBECTH KOJMYECTBO OTPadOTaHHBIX YacOB JJIst pa-
OOTHMKA U [104aCOBYIO cTaBKYy. 1o 9TUM ABYM 3HaUEHUSM
BBIUMCJACTCA 3aPILJIaTa, ITOCJe YeTO METO/ TIPUCBanBaeT
pe3yJIbTat epeMeHHOH 9K3eMILIsApa self. pay 1 BO3BpalaeT
3HaueHue self.pay.

Bo3moskHO, BbI 3aMETUJIH, UTO B 3TOM METO/I€ Mbl HE CTAaBUM
self nepes UMEHAMU HEKOTOPBIX MTePEMEHHbIX (Harpumep,
prompt, hours 1 hourlyRate). /[es0 B TOM, 4TO 9TH ITepeMeEH-
HBIE ABJIAIOTCA JOKAJIBHBIMU U CYILIECTBYIOT TOJIBKO BHYTPU
MeTozia calculatePay(). [lepes ToKkanbHBIMY TEpEMEHHBIMU
CTaBUTH self He HYKHO.

Born BCE, 4YTO MOJKHO CKa3aTb O HAIlITMCAaHHOM HaMM KJIaCCeE.
HaHOMHI/IM, 4TO KJIACC COCTOUT M3 CJEAYIOINX KOMIIOHEH-
TOB:

11 EPEMEHHDBLE IKIEMNIIAPA

®* position

* name

® pay
Memoowt

e init__
e _ str__

* calculatePay()
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9.3. CO3OAHUE 3K3EMIIAPA

Ternepb MocMOTPUM, Kak UCIIOJIb30BATh 3TOT KJIACC B IIPO-
rpamMe.

Jlsist 9TOTO HEOOXOMMMO CO3/IaTh 0OBEKT Ha Oa3e Kacca —
9TO Ha3BIBAETCSI CO3/IaHNeEM K3eMILIsipa (0ObEKThI TaKIKe
Ha3bIBAIOTCS AK3EMILISIPaMut ). XOTsI MEXKIY OOBEKTOM U K-
3eMILJITPOM CYIIECTBYIOT HEKOTOPbIE Pa3inyus, OHU UMEIOT
CKOpee CeMaHTUYEeCKYIO IPUPOJLY, U 3TH /IBa TEPMUHA YACTO
HCIIOJIb3YIOTCS KaK CHHOHUMBI.

Haunewm c cospanus ak3emiisipa Staff. /[y aToro Mol Boc-
noJjb3yemcs obomouxoit Python Shell. TIpesx e uem ucoib-
30BaTh Kj1acc Staff, HeOOXOAMMO BBITIOJTHITH COOTBETCTBY-
oI MO/LyJib. BbittosiHuTe KOMaHy Run » Run Module u3
(aiia classdemo.py. Komanaa otkpsiBaer o6osouxy Python

Shell.
A Teriepb MOKHO CO3/1aTh 9K3eMILIAP Kiacca Staff.
Boinmosnute komany

officeStaffl = Staff('Basic', 'Yvonne', 0)

ITa KOMaH/[a OTYACTU HATOMIHAET IIPUBBIYHOE OO bSIBJIEHUE
repeMeHHOI:

userAge = 10

B nannom cirydae officeStaffl — umsa nepemennoil. Ho mo-
cKoJIbKY officeStaffl He gBJgETCS 1IETOUUCTEHHON TIEpe-
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MEHHOM, eil He IpucBanBaeTcs 1eJoe yncyao. Bmecto aToro
B [IPABOi1 YacTH pa3melliaercs BbipaxkeHue Staff('Basic’,
'Yvonne', ). IIpu aTom MBI slaeM KOMaHy Kkjaccy Staff
co3jiaTh 00beKT Staff W BBIIOJIHUTD METOJ, __init_ juig
MHUIAAIN3AIN ITIePEMEHHBIX 9K3eMILIApa B KJlacce.

OO6paTwin BHUMaHMe Ha TPU 3HAYeHUs 'Basic’', 'Yvonne'
u 0 B Kpyrbix ckoOKkax? OHU MpeIHa3HAYEHbI JIJIsST TapamMe-
TPOB pPosition, pName u pPay B HAallMCAHHOM paHee METO/Ie
__init__. JTu Tpu 3HAUYEHUS UCIOJB3YIOTCS /I WHUIIH-
aJIM3ally IePEeMEeHHBIX 9K3eMILIgpa position, name u pay
COOTBETCTBEHHO. BBl cripocuTe, 4TO MPOU3ONILIO C TIEPBHIM
napametrpoM self? /[y mapamerpa self 3HaueHue repe-
JlaBaTh He HYKHO. ITO CIEIUAIbHEIN mapaMeTp, 1 Python
J06ABUT €ro aBTOMAaTHYECKH MTPH BBI30BE METO/IA.

ITocste Toro kak 06beKT OyzeT co3/aH, OH MPUCBaNBAECTCS
nepeMeHHON officeStaffl.

[TompobyiiTe BBeCTH CaeAyIoNTy0 KoMaHy B o6osmouke Shell
¥ HaKaTh KJaBuiny Enter:

officeStaffl = Staff('Basic', 'Yvonne', 0)
Ha akpane nosiBisiercst coobIene
Creating Staff object
OHo O3Ha4Ya€T, YTO MHUIIUAJTIN3ATOP 61)1]1 BBITIOJTHEH.

[Tocse Toro Kak 06beKT Kiaacca Staff OymeT cosmas, ero
MOKHO OyZIeT MCIIOJIb30BaTh J1Jist OOpalleHts K epeMeHHbIM
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HK3EMILIsIPa U MeTo/laM BHYTpH KJacca. [l obpatieHust
K /110601 TIepeMeHHO# 9K3eMILISIPA MJIM METOJIY B KJacce
Staff ciemyer IOCTaBUTDH OIlEPaTOP «TOUYKA» I10CJIEe UMEHU
1epeMeHHON 9K3eMIlIIpa NN MeTO/Ia.

Hampumep, 115t 0OpatiieHust K mepeMeHHOM 9K3eMILISIPa name
HCIIOJIb3YeTCs 3AIHCh

officeStaffl.name

[Tpu ob6parieHry K mepeMeHHOl B 060109Ke He HYKHO
MCTIOJIB30BATh (DYHKINIO print () A BBIBO/IA 3HAUYECHUS.
Ho ecin komana BbITIOTHsIETCST BHE 0060JI0YKH, (DYHKIUS
print() obsizatenbha. [Ipumep Takoro poma Gyaer pacecmo-
TpeH B pazzene 9.6.

[TonpoGyiite BBecTn B Shell caeayromnime koMaHabl 1 MOCMO-
TPUTE, YTO TPOU3OI/IET.

OGpaiienue K iepeMeHHOI name:
officeStaffl.name

BoiBog:
'Yvonne'

Obparienue K nepeMeHHoii position:

officeStaffl.position

BeiBo:

'Basic'
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WN3menenue repeMeHHON position ¢ BHIBOJIOM HOBOTO 3Ha-
YeHUSI:

#13MeHeHne nepemeHHol position
officeStaffl.position = 'Manager'

#noBTOPHLIN BbIBOA position
officeStaffl.position

BriBox:

'Manager'

OGparienre K iepeMeHHON pay:

officeStaffl.pay

BriBox:

0

Wcnosb3oBanue Metosa calculatePay () sl BBIYUCIEHUS
3apILJIAThI:

officeStaffl.calculatePay()

BriBox:

Enter number of hours worked for Yvonne: 10
Enter the hourly rate for Yvonne: 15

[ToBTOPHBII BBIBOJ IIEpEMEHHOI pay:
officeStaffl.pay

BriBox:

150
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BoiBoji cTpokoBoro npescrabieHus officeStaffl:

print(officeStaffl)

BriBos:

Position = Manager, Name = Yvonne, Pay = 150

YT0oO6bI BBIBECTH CTPOKOBOE MPECTABIEHE OOBEKTA, MbI
repeiaeM UMst 3T0ro 00beKTa BCTPOEHHOI (hyHKIM print ().
[Tpu sTom Python BbI3bIBaeT METOM __str__, KOTOPBIN MbI
Harucaau paiee. B ;annoM npumepe sToT METOJI BO3BPAIaeT
3HauyeHud position, name 1 pay sk3emIuApa officeStaffil.

9.4. CBOMCTBA

OT usy4eHust OCHOBHBIX KOHIEIIINI KJIACCOB U OOBEKTOB
repeiieM K pacCCMOTPEHHIO CBOMCTB.

B nipuBeieHHBIX BbIIIE TIPUMeEPax JJist 0OpalieHus K mepe-
MEHHBIM 9K3EMILIIPA UCIOIb30BaJICS OIIEPATOP «TOUYKA».
[Ipsimbie OOpaleH st TIO3BOJISIIOT JIETKO YUTATh TIEPEMEHHbIE
U U3MEHSTH MX TIPU HeoOX0AMMOCTH. TeM He MeHee TaKast
ruOKOCTh TaKsKe MOPOsKIaeT HeKoTopbie npobiembr. Ha-
TIpUMeP, MOKHO CJIyYaliHO U3BMEHUTH 3HaUeHUe ITepeMeHHO N
position sk3eMirsapa officeStaffl u 3amuicarh B Hee HeCy-
MECTBYIONIYTO I0JIKHOCTD UJIV IPUCBOUTH MTEPEMEHHON pay
9K3eMILIApa officeStaffl HEKOPPEKTHYIO CYMMY.

Jlist ipefoTBpaIieHus Mo0OHBIX OMMUOOK UCTIOTb3YIOTCSI
ceoticmsa. OHM IPEOCTABISAIOT BO3MOKHOCTD ITPOBEPSITDH
M3MEHEHUS Tiepe]] TeM, KaKk BHOCUTH UX B 9K3E€MILJISPHI.
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YT06bI MOKA3aTh, KaK PadOTAIOT CBOWCTBA, Mbl OIIPEAEINM
CBOWCTBO /IS [IEPEMEHHOI position. A MMeHHO 00aBIEHHOE
CBOMCTBO Oy/IET TAPaHTUPOBATD, YTO ITEPEMEHHON position
MOJKeT OBITh MTPUCBOEHO TOJIBKO 3HaYeHWe 'Basic' min
'Manager'.

Ho cravana Hy:XHO U3MEHUTD UM TTePEMEHHON 9K3EMTLIIS-
pa position Ha _position. /lo6aBjieHne 0JHOTO CHMBOJIA
Mo [YepKUBaHUs Tlepejl MMEeHEeM TepeMeHHON — cTaHapT-
HBIU CUTHAJI /IS IPYTUX TTPOTPAMMUCTOB, KOTOPBIN O3Ha-
YaeT, 4TO K 9TOH IepeMeHHOI He cieayeT obpamarbes
HAMPAMYIO.

[Tporpammucter Python Hepenko npousHocsT ¢pasy: «Bee
MBI TYT JIOJI B3POCJIblE ¥ CO3HATeIbHbIe. [Ipemonaraercs,
4TO MbI Bee OyzieM BecTH ce0s1 OTBETCTBEHHO, KaK 1 11000aeT
B3poc/IbIM. [lobaBieHIe OHOTO OAYEPKUBAHMS TIEPE]] IMe-
HeM TIepeEMEeHHON COOOIIAET IPYTUM TPOTPAMMUCTAM, UTO BbI
oJIaraeTech Ha TO, 4TO OHU OYAyT BecTH cebst CO3HATENLHO
U He CTaHyT 00paIiaThcs K MepeMeHHON HalPSIMYTO, eCJIn
TOJIBKO Y HUX HET JIJIsI 9TOT0 BeCKuX mpu4urH. C TeXHNYEeCKO
TOYKHU 3PEHUSI HUYTO He MOMeIIaeT UM 0OPaTUThC K 9TOM
riepeMeHHOM. [Tpu GOJIBIIIOM JKeTaHUU OHU BCE PABHO CMOTYT
00paTUTBCS K 9TOI IepeMeHHON:

officeStaffl._position

C Y4€TOM CKa3aHHOTO BHeECEM CJieAyIolnnue n3MeHeHnusAa
B (haiis classdemo.py, 4TOObBI APyTHE «CO3HATEIBHbIE B3POC-
JIble» 3HAJIN, YTO OHU He JOJLKHBI 0OpalaThes K position
HAIIPAMYIO.
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[IpuBenuTe cTpoKy

self.position = pPosition

BMeToze __init_ K caexnyroiiemy BUIy:

self. position = pPosition

A cTpoxka

return "Position = %s, Name = %s, Pay = %d" %(self.

position, self.name, self.pay)

B MeTOJIe __str__ TOJKHA BBITJIS/IETD TaK:

return "Position = %s, Name = %s, Pay = %d" %(self._

position, self.name, self.pay)

Terepb MOKHO HEPEXOAUTH K J00ABIEHIIO CBOWCTBA TSt

nepeMeHHON _position.

JlobaBbTe cienyiolre CTPOKU B Kjacc Staff us daiina

classdemo.py:

@property

def position(self):
print("Getter Method")
return self._position

@position.setter
def position(self, value):

if value == 'Manager' or value == 'Basic

self. position = value
else:

print('Position is invalid. No changes made.")
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He 3abysre 06 orcTynax npu 100aBJIeHUN CTPOK B KJIACC
Staff. Ecoii oterymnos He OyzeT, 9TH CTPOKY He OYy/IyT Ipu-
HaJJIesKaTh Kiaccy Staff.

[lepBas cTpoka B aTOM hparmenTe (@property) Ha3bIBaeTCs
dexopamopom. 51 He cTany HOAPOOHO OOBIACHIATH, YTO TAKOE
JIEKOPATOP; BKPATILE, OH TI03BOJISIET U3MEHUTH (DY HKITMOHAI b~
HOCTb CJIEIYIONeTr0 MeToa. B manHoM ciydae 1eKopaTop
npeoOpasyer nepBbiii MeTo/] position() B cBOMCTBO.

ITOT JIEKOPATOP COOOIIAET KOMITUIISITOPY, YTO KasK/IbIil Pas,
KOT/Ia TTOJTb30BATEh BBOJUT BhIPASKEHUE

officeStaffl.position

JULS TIOJIyYeHHUS 3alpalllnBaeMOro 3Ha4yeHUs JTOJIKEH UC-
I0JTb30BaThCsI METOJ position (), HasbIBaEMbIN get-Mmemodom.

ITOT METOJ TPOCTO BHIBOAUT coobiienne «Getter Method»
1 BO3BpaIllaeT 3HAUeHNEe TTepeMEeHHON _position.

Baaropaps mekoparopy @property, KOTOpbIii peoGpasyer
METO/I B CBOMCTBO, MCIIOTh30BaTh BhIpaskeHne officeStaffl.
position() /151 BbI30Ba METO/IA Y3Ke He HYKHO. MbI TpocTo
obGpatiaemMcst K Hemy 6e3 KPyTJIbiX CKOOOK, Kak K TlepeMeHHOI.

[lanee et npyroii rekopatop @position.setter, 3a KOTO-
PBIM cJie/lyeT BTOpoil MeTo/| position().

ITOT JIeKopaTop coodIIaeT KOMITUJISITOPY, YTO, KOT/IA TT0JIb30-
BaTeJIH IIBITAIOTCSA OOHOBUTD 3HAYCHME _position komanmoi
BUA

officeStaffl.position = 'Manager'
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JUIst OOHOBJIEHUSI 3HAUEHMS JI0JIZKEH MCII0JIb30BaThCsI METO]I
position(), KOTOPBIN CIeIyeT TOCe IEKOPATOpa.

Bropoii metos position() HasbiBaercs set-uemodom. OH
COJIEPKUT TapaMeTp ¢ UMeHeM value, 3HaUeHne KOTOPOTO
nprucBanBaeTcs _position mpu ycjaoBUM, YTO 3TO 3HAYECHUE
paBHO 60 'Manager', mmbo 'Basic'. Eciu 3Hauenue He
COBIIA/IA€T HY C OJIHUM U3 3TUX JIBYX, BBIBOJUTCS COOOIIIEHUE
«Position is invalid. No changes made».

Coxpanure aiis 1 3aIyCTUTE €ro CHOBA.
Bseaure caexyronryio komanay B Shell:

officeStaffl = Staff('Basic', 'Yvonne', 0)

Jlinsg obpaneHus K mepeMeHHOI position ak3eMILisipa
officeStaffl UCIIOIB3YyeTCA 3aUCh

officeStaffl.position

Ha BbIxo/1e Oy/IeT MOTydeH CIeyoIIHil Pe3yIbTaT:
Getter Method
'Basic’

Panee IIPpX BBITTOJIHEHWU U BbIPaKE€HU A

officeStaffl.position

MBI 0OpaIajrch K iepeMeHHOl position Hampsimyto. Terepb
TTPU BBITIOJTHEHUW BBIPAYKEHUST

officeStaffl.position
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MBI y:Ke He oOpalaeMcs K mepeMeHHoil. BMecTo aToro Mbr
BBbI3bIBaeM get-MeTo/ CBOICTBA position. ITo m0Ka3bIBaeT
TOT (PaKT, YTO B BBIBO/IE TTOSIBJISAETCS JIOTTOJIHUTEIbHASI CTPOKA
(«Getter Method»).

CBOICTBY IPUCBOEHO UMSI property — UCXOJHOE UM TIepe-
MEHHOM /10 TOro, Kak OHa Obljla IiepernMeHoBaHa B _position,
1 3TO BOBCE He CJIy4alfHOe COBIIa/IeHUeE.

ITpu Takoii cxeme Ha3HAYCHUS UMEH I10JIb30BaTE/b MOXKET
obparmaTbest K 10JKHOCTH (position) paboTHIMKA TOYHO TaK
JKe, KaK OH JIeJiajl 9TO paHee, — BbIpakeHneM officeStaffl.
position. I XOTs1 Mbl BHECJIU PsAJl UBMEHEHUI BO BHYTPEH-
HIOIO peayin3alinio classdemo.py, Ha KOHEUHbIX II0JIb30BaATEJIAX
9TU U3MEHEHUS He 0TPA3ATCs (eCJIM TOJIBKO OHU He TTOIbITa-
I0TCH 33/1aTh HEJIONyCTUMOe 3HaueHue position).

[TonpoOyeM M3MeHUTh 3HaUeHne position JIs 9K3eMILIsIpa
officeStaff1. Beemaure B obomouke Shell ciemyronyro komamzy:

officeStaffl.position = 'Manager’

JTa KOMaHJla MeHseT 3HaueHue CBOIicTBa position Ha
'Manager"'.

Y106 y6eI[I/ITbCH B 9TOM, BBeIUTE KOMaHAY
officeStaffl.position

Bol ostyuuTe cieaytonuil pesyabrar:

Getter Method
'Manager'
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Tenepp nonpoOyem 3a1aTh position HeLOIMyCTUMOE 3HAYEHE
«CEO». Beexnure B Shell crenyronryio komanmy:

officeStaffl.position = 'CEO'

Ha aToT pa3 momnbITKa 3aBepiaeTcs Heyaauei, a mporpaMmma
BBIJIAET CJIeIYTONINIT Pe3yIbTaT:

Position is invalid. No changes made.

ITOT Pe3yJIBTaT IEMOHCTPUPYET, UTO Set-MeTO/[ He O3B0
M3MEHUTH CBOICTBO position U IPUCBOUTH €My HEOITYCTH-
Moe 3HadeHne. YtoObl yOeauThes, 4TO 3HaUeHKe position
0CTAJIOCh HEU3MEHHBIM, CHOBA BBEIUTE KOMAH/LY

officeStaffl.position

Pesyabrart:

Getter Method
'Manager'

9.5. KOPPEKTVUPOBKA UMEH

[Tepeiigem kK 00CYXKAEHUIO KOHIIENIUN KOPPEKTUPOBKHU
(mangling) umen B Python.

1 y’ke TOBOPUJI O TOM, UTO €CJI MBI HE XOTHM, YTOOBI IPyTHE
IIPOTPaMMHUCThI 0OPAIAINCh K HEKOTOPOU MePEMEHHOIT Ha-
MIPSIMYIO, TO CJIE/IyeT OCTaBUTD IE€Pe]] UMeHeM IepeMeHHOI
O/IMH cUMBOJI TtofiuepkuBanusd (_). Jlanee nunryrcest cBoii-
CTBa, YIIPaBJSIONNE JOCTYIIOM K 9TUM TlepeMeHHbIM. Ho
JIa’ke B 9TOM CJIydae Apyrue IPOrPaMMUCTBI IIPU OOJIBIIOM
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JKeJIAHWH CMOTYT 00paTUThCS K TlepeMeHHOI. B mpeabiry-
HieM IpuMepe A 9TOro 0CTaTOYHO UCIIO0JIb30BaTh Bbl-
paxkeHue

officeStaffl. position

B si3pike Python HeT BO3MOKHOCTH HaJIEsKHO CKPBITD TI€pe-
MEHHYIO ¥ TIOMEIIATh APYTUM TOJIb30BATEISAM 0OPATUTHCS
K Heil. Ho ecain BbI XOTHTE JEHCTBUTEIHHO YOEAUTETHHO
COOOIINTD JAPYTUM TIPOTPAMMUCTAM, YTO OHU HE IOJIKHBI 13-
MEHSTHh HEKOTOPYIO IIePeMEHHYI0, TIOCTaBbTe Tepejl UMeHeM
repeMeHHON /IBa CUMBOJIA TToYepKkuBanus (_ ).

Hanpumep, nmorpoOyiiTe BBECTH CJIeAYIONINN KO/ B 000JI0UKe
Python:
class A:
def __init__ (self):
self. x =5
self. y =6

ITOT (pparMeHT onpeessgeT Kiaace ¢ umenem A. Kimace co-
JIePKUT JIBe TlepeMeHHble: _ X (¢ IByMs IIOJ{4ePKUBAHUSIMU )
1 _y (C OTHUM TTOTYEPKUBAHIEM ).

Tenepn aBaskbl HAKMUTE Enter 1 BBeIUTE CIEYIONLYIO KO-
MaHy, 4TOOBI CO3/IaTh 9K3EMILISAP KIacca A:

varA = A()

Tereps mopobyiiTe 0OPATUTHCS K ABYM IlepeMeHHbIM. BBe-
JIUTE KOMAH/TY

varA._y
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Bol ostyuuTe pesysabrart

6

Ho IIpY IOIIBbITKE BBITTOJIHUTH KOMaH/1y

varA._ X
MTPOU30M/IET OITNOKA.

[Touemy? /lesio B TOM, 4TO TipH 100ABJIEHUH JABYX CUMBOJIOB
MOYEPKUBAHNS TTepe]] MeHeM TiepeMenHoit Python Boimou-
HSIET TaK HA3bIBAEMYIO KOppekmuposky umen. OOHApYKIB
[IePEMEHHYIO C JIBYMsI CUMBOJIAaMU 1TOJ{YePKUBAHUS, KOM-
msisitop Python nmpeoGpasyer nmst, 106aBiistst iepesi HUM
OJIMHOYHBIH CUMBOJI ITO/{YEPKUBAHM U UM Kiacca. /[pyrumun
CJIOBaMM, UMSI __ X IIpeo0dpasyercss B _A__ X.

Takum 06pazom, TIpu 06ABIEHIH ABOIHOTO CUMBOJIA TIO/-
yepKUBaHUS Tlepe/l MMeHeM TlepeMeHHON JAPYyTHe TPorpaMMU-
CTBI HE CMOTYT OOPATUTHCST K TEPEMEHHOM, TIPOCTO YKa3bIBast
ee uMs (__x B ITaHHOM cJiy4ae.) ITO O3HAYAET, 4TO UM OyeT
TpyHEe 0OPATUTHCS K TlepeMeHHO. Ho mpu kestanny oHn
BCe e CMOT'YT IIOJIYYUTD JIOCTYII K IePeMEHHO — /17151 9TOr0
JIOCTaTOYHO BBECTH BbIpasKeHUe

varA. A X
Pesynbrar Oyzier paBet 5.

WNuaue rosops, 8 Python HeBO3MOKHO rapaHTHUPOBAHHO
OTPAaHUYUTH JOCTYM K mepeMeHHON. CUMBOJIBI TIOYEPKHU-
BaHus Mepejl MMEeHEM YCJIOKHSIOT obpalierue, HO yIop-
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HBII IIPOTPAMMUCT BCE PABHO CMOKET MOJIYYHUTh JOCTYII
K 3Hadenuio. Kak s yke ToBOpUII, IIpeAoaraeTcs, 4To
nporpammucTbl Python — mioau B3pocJible u co3HaTeIbHbIE.
Oskupaercs, 9To Mbl OyeM BecTu cebst OTBETCTBEHHO U He
cTaHeM U3MEHSTD IIepeMeHHbIe, KOTOPbIe HaM U3MEHSTh He
OJIOKEHO.

9.6. HTO TAKOE SELF

I/ITaK, TEIEPb Bbl IOHNUMAETE, KaK pa6OTaIOT KJIaCChbI. Hopa
pa306paTI)C${, 4TO K€ O3HaYaeT KJH4eBoe CJIOBO self.

Y1066 OOBICHUATDL CMBICT self, HeoOXOAMMO cHavama 00-
CYIUTh KOHIIENIIUIO MEPEMEHHBIX KJacca U MepeMeHHbIX
9K3EMILIAPA.

HepeMeHHaﬂ Kjaacca MpUuHAJIEKUT KJIaCCy B IIE€JIOM U CO-
BMECTHO HCITOJIb3YETCA BCEMU IK3EMILJIAPaMU 9TOT'O KJlacca.
Omna OIIPpEAEJIAETCA 3a IIpeaelaMr JIOOBIX METO/10B, Oolipeae-
JIAEMbIX B KJIaCCeE.

C npyroii CTOpOHBI, TIepeMeHHAsT IK3EMTIIIISIPa OTIPEIEISTeTCS
BHYTPH METO/Ia Y TPUHAIJIEKUT KOHKPETHOMY 9K3EMILIISIPY.
[Tpu obpaleHn K Hell Beer/a UCIoJjib3yeTcs mpedukc self.

Pacemorpum ipumep. [lomyctum, [Turtep u [[sxon paboratort
B Kommauuu ProgrammingLab. Jl5ist xpaneHust aToit uHdOP-
Malll¥ MOKHO cO3/1aTh KJacc ProgStaff. Co3/azanm HOBBII
(haiin c umenewm selfdemo.py, KOTOPBII COAEPIKUT CIEMYIONTNI
KO/I:
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class ProgStaff:
companyName = 'ProgramminglLab’

def __init__ (self, pSalary):
self.salary = pSalary

def printInfo(self):
print("Company name is", ProgStaff.companyName)
print("Salary is", self.salary)

peter = ProgStaff(2500)
john = ProgStaff(2500)

B nepBbIX cTpOKaxX 3TOr0 KOJIa OIPeIeIIeTCs KJIAacC C UMeHeM
ProgStaff. DTOT Kiracc Co/IePsKUT TiepeMeHHyTo companyName,
KOTOpast He OIPEIENISIETCSI BHYTPH KaKOTO-J00 METO1a.

Takske oH cofiep:KUAT MeTO]| __init__. BHyTpu metona __
init__ ompezesnsercs nepeMeHHas ¢ uMeHeM salary. Ilpu
obpallleHUu K 9TOii IlepeMeHHOIl UCII0b3yeTcs IpeduKe
self.

Haxkomerr, xyrace Takske cojiep:KuT MeTosl printInfo(), KOTO-
pbIii ToJrydaeT self B unciie mapameTpoB. ITOT METO/] TPOCTO
BBIBOJIUT 3HaueHne companyName 1 salary.

[Tocie ompenenennst Kjiacca cO3aI0TCs 1Ba AK3EMILIsIpa
KJiacca ProgStaff ¢ mumenamu peter u john. Komansr co-
3IaHNs 9K3EMILISIPOB He CHAGKAIOTCS OTCTYTIAMM, TaK Kak
OHM He ABJIAIOTCA YacTbIo Kjacca Staff.

YewMm ke mepeMeHHas KIacca OTJANYAETCS OT TepeMeHHON
AK3EMILISIPA?



9.6. Yto Takoe self 127

Ceituac komnanust HazeiBaetcst ProgrammingLab. Jlotyctum,
HasBaHKe KOMIaHUK ObLIO M3MeHeHo Ha ProgrammingSchool
1 00BEKT ObLI OOHOBJIEH:

ProgStaff.companyName = 'ProgrammingSchool'’

OG6parute BHUMaHUE: TENEPh Mepe]] IePeMEeHHOi company -
Name TPUXOIUTCS CTaBUTH Tpedukc ProgStaff. Ismenenne
OTPA3UTCS HA BCEX 9K3eMILISIPax Kiaacca ProgStaff (B JaHHOM
ciydae peter u john).

YT006b1 YyOEAUTHCS B 9TOM, BKJIIOUUTE CJIEAYIOIINE CTPOKU
B (paii selfdemo.py:

ProgStaff.companyName = 'ProgrammingSchool'’
print(peter.companyName)
print(john.companyName)

OG6paruTte BHUMaHUE: B 9TOM KOJe KOMaH/bl He BBOJSTCS
HerocpeactBeHHo B Python Shell. Yto6s1 BeiBecTr 3HAYEHME
companyName JIJis 9K3eMILISIPOB peter u john, ipueTcs BOc-
MOJTb30BaThC (PyHKIHENH print ().

Coxpanure aiin u 3amyctute nporpammy. Ber momyunte
CJIeY oI pe3yJIbTaT:

ProgrammingSchool
ProgrammingSchool

Teneps npeamonokuM, uto 3apiiata [Iurepa ysesnuniaco
1o 2700. Komana npuBoiuTes K caeyonemMy BUIy:

peter.salary = 2700
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VI3MeHeHue 3aTparnBaeT TOJIbKO 9K3eMILIsp 'peter'. UToOb!
yOemuThCs B 9TOM, BBHIBEIUTE 3HAYEHUST salary JIJist 9K3eM-
IsIpoB peter u john. J[obaskre ciieayonne CTPOKU B (ait
selfdemo.py 1 BBIIIOJTHUTE IIPOrPAMMY:

peter.salary = 2700
print(peter.salary)
print(john. salary)

PeSyJIbTaT BBITJIAAUT TaK:

2700
2500

Kax BusuTe, 3apryiata UBMEHUJIACH TOJIBKO JIJIS 9K3eMILJISIpa
peter.

Wrak, rinaBHble pasjinyus MeX/1y lepeMeHHbIMU KJacCOB
U IePEMEHHBIMA 9K3EMILTIAPOB CBOAATCA K CICAYIOLIEMY.

lepemennas xnacca
1. Tlepemenmasi Kracca OTIpeiesisIeTCsI 3a Ipe/IesTaM i JII0OBIX
METOJIOB KJacca.

2. K HepeMeHHOﬁ KJyiacCa MOJKHO O6paH_IaTbCH 3alipeaejiaMun
KJlaCCa € YKa3aHMEM MMEHU KJlaccCa.

3. Namenenue nepeMeHHOl Kjacca BIUSET HA BCE 9K3EM-
IISAPBI KJIacca.

HepeMeHHClﬂ IK3EMNIAPaA

1. TlepemeHHasd 9K3eMILIISIPA OTIPEETSIETCS BHYTPU METO/IQ
KJIacca, a npu O6p3.H.[€HI/II/I K Hell ucrosbayercs npedurc
self.
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2. K nepemMeHHOH 5K3eMILIsipa MOKHO 00paIiaThCst 3a mpe-
JieJlaMu KJlacca ¢ yKazaHueM UMeHH 9K3eMILIpa.

3. V3meHeHue nepeMeHHON 9K3EMILISIPA BJAUSET TOJBKO HA
KOHKPETHBII 9K3EeMILIISIP.

B namem nnpumepe companyName — 1nepeMeHHas KJacca,
a salary — nepemMeHHas 9K3eMILIAPa.

Wrtak, Teniepsb BbI IOHUMAETE, 9YTO TAKOE TTeEPEMEHHBIE KJIac-
COB U IIepeMeHHbIe DK3eMILIAPOB. [lepeiizeM K 06CyKaeHIO
MeToza printInfo() B Kiacce ProgStafef.

ITOT METO/T Ha3bIBAETCSI MEMOOOM IKIEMNIAPA. Y METOJIA IK-
3eMILISIPA OJIMH U3 [1IapaMeTPOB COMEeP:KUT self. Ecin MeToz
MMeeT HECKOJIbKO MapaMeTpoB, self H0JrKeH ObITh MepBbIM
ImapaMeTpoM.

BuyTpu MeTona 1 oOpalnieHns K IepeMeHHOl Kaacca
companyName uctosb3yeTcs ums kiacca. C 1pyroii CTOpoHsl,
JUIsT 0OpaIeH s K TepeMeHHO 9K3eMILIsIpa salary UCHoJTb-
3yeTcs KJIoueBoe CJI0Bo self.

KmoueBoe cioBo self mpeacTaBiseT 9K3eMILISIp Kaacca.
Tak kak pa3Hble 9K3eMILJISIPbl UMEIOT Pa3Hble UMEHA 1 Ha
MOMEHT HallUCaHUA IIPOTrPaMMbl 9TU UME€HA €11€ HEN3BECT-
HbI (ITOCKOJIbKY OHU ellle He ObIIN CO3/IaHbl), JJIsI pe-
CTaBJIEHUA UX BHYTPU KJacca UCIIOJIb3YETCsa KII0YeBOe
CJI0BO self.

Yro6bl BBI3BATH METOZ printInfo(), BBEIUTE KOMAH/LY

john.printInfo()
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Kora Meto1 9k3eMIIsipa BbI3bIBA€TCS MOAO0OHBIM 00pa3oM,
Python HestBHO TIepemaeT john Kak 3HaueHHe mapamerpa self.
JlesaTh BaM 9TO BPYYHYIO HE HYKHO.

Kpome Toro, ripu :KeJaHuM 7151 METO/1a 9K3EMILISIPA MOKHO
HCII0JIb30BaTh UMs Kiacca. Ho B TakoM ciryyae ak3eMILIsp
john mpuzeTcsa nepegaBaTb CAMOCTOATEbHO:

ProgStaff.printInfo(john)

O6a MeTo/1a BBIJIAIOT OJMHAKOBBIIT pe3ybrat. [Tompobyiite
n00aBUTH /IBe KOMAH/IbI B Selfdemo.py 1 3aITyCTHTB TIPOTPaMMY.
Bor mosryunTe caeaytonmii pe3yabrar:

Company name is ProgrammingSchool
Salary is 2500
Company name is ProgrammingSchool
Salary is 2500

9.7. METOZbI KJTACCA N CTATUHECKUE
METOZbI

Nrak, Ternepb Bbl MIOHUMAaETE CMBICT KJIIOUEBOTO cJioBa self
U MbI MOJKEM MEPENRTH K 0OCYKIAECHIIO METO/IOB KJTacca ¥ CTa-
TUYECKUX METOZOB.

B npezbiytiiem pas/esie ylmioMMHAIOCh, YTO METO/ 9K3E€MILJIS -
pa pejcTaBJsieT cob0i MeTO I, oIy Jalonuii self B mapame-
Tpe. ITO caMasi pacIpoCcTpaHeHHAs PAa3HOBUIHOCTDb METO/IOB,
1 TOJIbKO TaKMe METO/[bl UCIIOJb30BAJINCh B TpUMeEpPax J10
HACTOSIIIEr0 MOMEHTA.
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Kpome meTonoB ax3emiLisipoB B Python Takske mozazep-
JKUBAIOTCSI METO/IbI KJIACCOB U CTATUYECKUE METO/bI. ITHU
Pa3HOBUIHOCTHA METOJIOB UCITOJIb3YIOTCS OBOJBHO PEIKO,
MOATOMY 3/IECh MBI OTPAHUYMMCSI KPATKUM PACCMOTPEHUEM.
[l Havasa cosmatite gaiin ¢ umernem methoddemo.py. /lo-
GaBbre B (hailyr CIIey oMl KO

class MethodDemo:

@classmethod
def classM(cls):
print("Class Method. cls.a = ", cls.a)

@staticmethod
def staticM():
print("Static method")

ITOT KJIACC COJIEPSKUT TIEPEMEHHYTO KJIAcCa a v /IBa METO/Ia —
classM() u staticM().

[TepBwriit MeTo, classM(), SABJSIETCST METO/IOM KJIacca.

Y1o6bl OIIPEIESTUTH METOJT KJIACCa, HEOOXOANMO BOCIIOJIB30-
BaThCs JieKopaTopoM @classmethod. OH coobiaer Python,
9TO JIAJIee CIIETYET METO]T, KOTOPBIIT SIBIISIETCSI METOIOM KJTACCA.

Memod xnacca iosrydaet B iepBoM mapamerpe 00beKT Kaacca
(BMecTO self). [luist mpecTaBieHust 3TOTO 0OBEKTa Kacca
0OBIYHO MCIOJIb3YeTCst 0003HaueHe cls.

cls MOXKHO paccMaTpUBaTh KaK CBOETO Pojia aHaJIoT self.
[maBHOE OT/IMYME 3aKITI0YAETCS B TOM, YTO UMS self OTHOCUT-
Cs1 K 9K3eMILIIPY, TOT/Ia Kak c1s OTHOCUTCS K KJaccy. Tak kak
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UM cls OTHOCUTCS K CaMOMY KJIAaCCy, OHO MOJKET HCITOJIb-
30BaTbCA JIA O6pa]lIeHI/IH K II€peEMEHHDBIM KJlacca. B JaHHOM
IIpUMEPE OHO UCIIOJIb3YETCA JIJIA O6pa].LIeHI/IH K HepeMeHHOfI
KJIaccCa a.

Jl7151 BbI30Ba MeTO/1a KJlacCa MOKHO HUCII0JIb30BaTh KaK UM
KJIacca, Tak U UM 9K3eMIisipa. B o6oux cayyasx Python
ABTOMATHUYECKHU TlepejiaeT KJIACcC B IEPBOM apryMeHTe Me-
TozA.

Hanpumep, uro6bi Be3BaTh classM() B IIPUBEIEHHOM IIPU-
Mepe, MOSKHO UCIIOJIb30BaTh CJe/lyiolllee BhIpakKeHUe:

MethodDemo.classM()

Tax:xe MOKHO CO3/1aTb 00BbeKT MethodDemo 11 MCIIOJIB30BATh
€ro /14 BbI30Ba ME€TO/a, KaK IIOKa3aHO HHUKeE:

mdl = MethodDemo()
mdl.classM()

JloGaBbre 5TH TpU KOMaH/bl B (hails methoddemo.py u 3a-
IyCcTUTE TTPOoTpaMMy. Bbl osyunTe caelyolunil pe3yJibrar:

Class Method. cls.a 1
Class Method. cls.a = 1

Kpome mMeTo10B sK3eMILIsipa 1 MeTOI0B Kjaacca B Python
TaK’Ke MOJIePKUBAIOTCS cTaTudeckue MeToibl. I1pu Be13oBe
CIMamuueckozo0 memoda He HyKHO TI€PeIaBaTh SK3EMILISIP WU
kJacc. [TepBoIit mapaMeTp CTaTHIECKOTO METO/Ia He COJep-
KUT self wan cls. [lj1s1 onpeeienust CTaTHIecKOro MeToza
UCTIOJIb3yeTCst lekopatop @staticmethod. YToObl BhI3BATH
CTaTUYECKHIT METO/T, MOKHO YKa3aTh JINOO MMST KJ1acca, JIH00
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nMs ak3emisipa. Harnpumep, fiist BoizoBa staticM() B npu-
BE/ICHHOM IIPUMeEPE UCII0JIb3YETCA BbI30B

mdl.staticM()

njan

MethodDemo.staticM()

B o6oux ciryuasix Oyzier mosrydeH OMHAKOBbIil Pe3yJIbTar:

Static method

MeTO,Z[bI KJjacCa U CTaTUYECKNE METO/IbI UCITOJIb3YIOTCA
He TakK 4acTo. B GosblmHCcTBe cirydaes i Kiaacca Python
BITOJTHE XBaTaeT METO/IOB AK3EMILJISIPOB.

9.8. UMMOPTUPOBAHUE KJ1ACCA

B a10ii ri1aBe 6b11M paccMOTPEHbBI MHOTHE 00hEKTHO-OPHEH-
TUPOBaHHbBIE KOHIENNHU. [Ipeskie ueM epexouTh K cJie-
JIYTOTIIEH TJIaBe, TOCMOTPUM, KaK UMITIOPTUPOBATH KJIACC B ITPHU-
JIOJKEHUeE.

[To anasoruu ¢ TeM, 4TO GBIJIO CKA3aHO B ryiaBe 7 [Jisi MO-
IyJieH, KJIacc TakKe MOKHO CO3/1aTh KaK OT/eJIbHBIN haiil
U UMIIOPTHPOBATH €ro B MpUIoKeHue. J{s a3Toro Heo6xo-
JIIMO COXPAHUTb KJIacC B OT/IEIbHOM (haiise ¢ pacimpeHneM
.py. Ilocie aToro ocraercss UMIIOPTUPOBATH KJIACC 110 UMEHU
daiimna.

Hamnpuwmep, npencrassre, uto B daiisie ¢ mMeneM myclass.py
XPaHUTCS CJAEIYIOMUI KO
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class SomeClass:
def __init_ (self):
print('This is SomeClass')
def someMethod(self, a):
print('The value of a is', a)
self.b = 5

class SomeOtherClass:
def _init  (self):
print('This is SomeOtherClass')

Daiis cocTOUT U3 IBYX KJIaccoB: SomeClass u SomeOtherClass.
Be1 MoskeTe co3iaTh Apyroii KJaacce .py U UMIIOPTUPOBATD /iBa
KJacca 1o uMen daiina (myclass). [Tocse aToro ato nms daii-
JIa NCTIOJTb3Y€ETCsT JIJ1sT OOPAIIEH s K KJIaccaM U3 9TOro (haiia.

Cospnaiite apyroii (aiis c umenem importdemo.py. BriounTe
B (baii1 MpuBeICHHBIN HUZKE KO/ M 3aITyCTUTE €TO:

import myclass

sc = myclass.SomeClass()
sc.someMethod(100)
soc = myclass.SomeOtherClass()

Bpbl mostyuuTe ciieytommuil pe3yabrar:

This is SomeClass
The value of a is 100
This is SomeOtherClass

B aTom koj1e TTpu cO3/1aHNM AK3EMILIIIPOB TIEPE]] UMEHEM
KJlacca ykaswiBajaoch uMs aiina (manpumep, myclass.
SomeClass()), 4TOOBI KOMITUJIATOP 3HAJ, 4TO SomeClass Ha-
xoauTcs B daiisie myclass.py.
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Tak:xe MOKHO UMIIOPTUPOBATD KJaCC cJe/yoleil KoMaHI0:

from myclass import SomeClass, SomeOtherClass

Ecuin BBl BbIOEpETE DTOT BAPUAHT, TO IIPU CO3JAHUK DK3EM-
misipa nepej uMeHeM daiijia He Hy’KHO YKa3bIBaTh UM
daitna. Harpumep, 11 cosmanmst o6bekTa SomeClass MOKHO
OyIeT CII0JIb30BaTh 3aIIUCh

sc = SomeClass()
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OBbEKTHO-
OPUEHTNPOBAHHOE
[MPOIrPAMMUPOBAHINE,
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A reniepn niepeiinem k 60see caoxabiM TeMam OOIL. B aroit
rJIaBe Mbl y3HaeM 00 orepaTopax HACJIeI0BAHMSI, TOJTHMOP-
(busme 1 eperpyske onepaTopos.

10.1. HACJIEQOBAHME

Hacnenosanne — ozna us kiaodeBbix Kourenmuit OOII. Ha-
cJIeZIoBaHue TIO3BOJISIET CO3/IATh HOBBIN KJIACC M3 CYIIECTBYTO-
11eT0, YTOOBI MOKHO ObLIO0 9((HEKTUBHO TIEPEKUCITIOIB30BATh
CYIIECTBYIOIIMHN KOJIL.

10.2. HAMMMCAHUE MNMPOU3BOAHOIO
KJTACCA

Y1066l OHATH, KaK paboTaeT HACJIe0BaHUE, PACIIUPUM
kJacc Staff us rmassr 9. Hanmomuto, uto Kiace Staff comep-
JKUT CJIeyIOIIe aTpuOyThI:

11 EPEMEHHDLE IKIEMNIIAPA
_position

name
pay
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Memoowvt

__init
__str__
calculatePay()

ITOT KJIACC XOPOIITO paboTa, KOTrJa OH UCTIOIb30BAJICS ISt
BBIUMCJIEHUS 3aPIJIATHI TMHEHHOTO COTPY/ITHUKA C TOYACOBOI
CTaBKO, KaK ITOKa3aHo B Tyiase 9.

Ho npencrasbre, 4To KpoMe JIMHEHHBIX COTPY/THUKOB B KOM-
MaHUU TaKyKe eCTb MeHeKep, TPY/T KOTOPOTO OTJIAuMBACTCS
o ZIpyToii cxeme. KpoMe 1109acoBoif OTIIATHI OH TaKKe IOy -
gaeT (PUKCUPOBAHHYIO oTIaTy. Kak naMeHuTsb Kitacc, 4To0bt
B HEM YUUTBIBATIOCH 3TO OOCTOSITETHCTBO?

Jlyuiie Bcero co3nath nookaacc (MOAKIACCH TAK/KE Ha3blBa-
I0TCST NPOU3600HbIMU Kaaccamu). Kitace, Ha OCHOBE KOTOPOTO
CO3/IAeTCsT TPOU3BO/IHBIN KJIACC, HA3BIBAETCST 6A306bIM KILAC-
COM, CYNEPKIACCOM WU POOUMENbCKUM KILACCOM.

I'maBHast 0COOGEHHOCTD MOAKIACCA 3AKII0YAETCS B TOM, 4TO
OH HaCJIeIyeT BCe TIepeMeHHbIe M METO/IbI OT POUTETBCKOTO
KJ1acca, T. €. MOKET MCTIOJIb30BaTh ATH IepeMeHHbIE U METOTbI
TaK, KakK ecjii Obl OHM OBLJIM YaCThIO €r0 KOJIa, M eMy He TIPH-
JIETCST OTIPEIETSATH UX 3aHOBO. KpoMe Toro, TojIKIacc MoskeT
COIEPIKATh JIOMOJHUTEbHBIE TTePEMEHHbBIE U METOJIbI, He
CYIIIECTBYIOIINE B POAUTETbCKOM Kiacce. [TocmoTpum, kak
3TO JIEJIAETCSI.

MbI co3mazuM IOJIKJIacC ¢ MMeHeM ManagementStaff i
MpeJicTaBIenns MeHe/kepa. BRiiounTe cireyiontyio CTpoKy
B (haiin classdemo.py:

class ManagementStaff(Staff):
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3/ech co3jiaeTcst HOBBIH KJIacc ¢ MMeHeM ManagementStaff.
Yrobbl ykaszath, 4T0 ManagementStaff siBJISIETCS TIOKIACCOM
110 OTHOIIIEHNIO K Staff, umda Staff yKa3pIBaeTCAd B KPYIJIBIX
CKOOKAX TocJ/ie MMEHH KJIacca.

A Temepb HaIUINIEM METO __init__ a7 moakJjacca.

OjHa 13 TJIAaBHBIX IPUYWH JIJIST CO3/IaHUS ITOJIKIACCOB —
YIIPOIIlEHNE TOBTOPHOTO MCIIOIb30BaHUA KO/la. B aTOM Bam
MTOMOXKET BCTPOeHHAsT (DYHKITUS ¢ UMEeHeM super ().

[TocmoTpuM, Kak HCIIONB30BaTh 3Ty yHKIMIO. B TyiaBe 9
MBI y2Ke Hallucauu MeTo/l __init_ jns kiacca Staff. tot
METOJl UHUIIUAJU3UPYET TPUA TTEPEMEHHBIC 9K3EMILJISAPOB
_position, name u pay. A Ternepb 3TOT MeTOI OYIET HCIIOJIb-
30BaH B MMOJIKJIACCE.

BrutounTe ciepyomuii MeTo/] B Kiacc ManagementStaff:

def __init__ (self, pName, pPay, pAllowance, pBonus):
super().__init__ ('Manager', pName, pPay)
self.allowance = pAllowance
self.bonus = pBonus

Metox __init__ B kmacce ManagementStaff umeer mITh
napamMeTpoB — self, pName, pPay, pAllowance 1 pBonus.

BuyTpu Metosia B iepBoii cTpoke (hyHKIMS super () UCIOJb3Y-
eTcst [T BbI30Ba MeTo/a __init w3 6asoBoro kimacca. DyHk-
1t super () — BeTpoeHHast (yHKINS, KOTOpast MOXKeT UCIOJb-
30BaThCs B TIOIKJIACCAX JIJIST BBI30BA METOJIA M3 CyTIepPKIIacca.

B Python 3 ipu ucnionb3oBannu hyukiun super () 171st BbI-
30Ba METO/Ia U3 POAUTEIBCKOrO Kjlacca lepegaBaTb 3HaueHue
114 mapaMeTpa self He HyKHO.
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B namem npumepe metony __init_ 6a30Boro kiacca gocTa-
TOYHO Iepe/iaTh TPU 3HaUeHUsI (CTPOKa 'Manager', a TaKkxKe
napaMeTpbl pName u pPay). BoisbiBaercst MeTo1 6a30BOTO
KJIacca, CTpOKA 'Manager' mpucBauBaeTcs _position, a pName
1 pPay Oy/lyT IPUCBOEHBI Name U pay COOTBETCTBEHHO.

Ecs BoI paGotaere B Python 2, curtakcuc nucronb3oBanust
super() OymeT HEeCKOJIBKO ApyruM. [Ipu ucmosb3oBaHUN
super() B Python 2 neo6xoaimo miepesaTh UMsi MOJKIacCa
U KJ1o4eBoe ¢J10Bo self. /[pyrumu ciaoBamu, B HalleM [IPU-
Mepe JI0JKHA UCII0JIb30BaThCs 3alIUCh

super(ManagementStaff, self)._ init_ ('Manager’,
pName, pPay)

ITOT CUHTAKCHUC TIPOJIOJIKAET TTo/IepskuBaThesi B Python 3,
Y HEKOTOPBIE IPOTPAMMUCTBI ITPETIOYNTAIOT ITPUEPSKNBATH-
Cs1 ero 71t COXPaHEeHUsI COBMECTUMOCTH.

KpOMe (bYHKHI/II/I super'() TaKJKE MOKXHO BOCIIOJIb30OBATbHCA
uMeHeM 0a30BOro Kjacca JIJII BbI3OBaA METO/IAa 9TOI'O Kjacca.
I[JIH 9TOI'0 UCIIOJIb3YETCA 3allCh

Staff.__init_ (self, 'Manager', pName, pPay)

Bce tpu criocoba B JTaHHOM CJIy4ae IPUBOJISIT K OJHOMY pe-
3yJsibraTy. Y Kaskaoro crocoda ecTh CBOM ILTIOCHI U MUHYCHI,
U CIIOPBI O TOM, KaKOW BapUaHT JIyUllle, BBIXOJIT 33 PaMKU
KHUTH. B 00JIbIINHCTBE cirydaeB BHIOOP B OCHOBHOM 3aBUCHUT
OT JIMYHBIX [IPEATIOYTEHUIA.

ITocsie BBI3OBa MeToja __init__ 6a30BOTO Kjacca MeTo]|
__init_ moaksacca MCIIOJb3YET JBE CJAEAYIONNEe KOMAH/IbI
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JULSL IIPUCBAavBaHUA mapaMeTpoB pAllowance u pBonus riepe-
MEHHBIM 9K3eMIlIApa allowance 1 bonus COOTBETCTBEHHO:

self.allowance = pAllowance
self.bonus = pBonus

ITH TlepeEMEHHbIE IK3EMILIIPa CYIEeCTBYIOT TOJBKO B TIOJI-
KJ1acce; B cynepkiacce ux Her. CoGCTBEHHO, 9TO BCS PeaibHast
paboTa, KOTOpast BBIOJHAETCS B METO/Ie __init__ mojkJacca.

A Teriepb HAIUIIIEM METO/ JIJIST BEIYMCTIEHUS 3aPIIaThl Me-
HejKepa. BritounTe ciemyronnii MeTo/1 B Kacc Management -
Staff:

def calculatePay(self):
basicPay = super().calculatePay()
self.pay = basicPay + self.allowance
return self.pay

OG6parure BHUMaHHUE: 9TOT METO/] CHOBA MCIOJIb3YeT (hyHK-
1uIo super () 1 BbI30Ba MeToj1a calculatePay () 6a30BOroO
kiacca. [Tocse BpI30Ba MeTo/1a Ha30BOTO KJIacca pe3yJibraT
MIpUCBaNBAETCs TeEPeMeHHON basicPay. JTa JJoKalbHas 1epe-
MEHHas CYIIeCTBYeT TOJBKO BHYTPU MeTofia calculatePay ().
CJrietoBatesibHO, Tiepet ee uMeHeM HeOOXOMMO TTOCTABUTD
npedukc self.

Tenepn 3Hauenue basicPay cymmupyercs ¢ nmepeMeHHOI
9K3eMILIsIpa allowance JIJist BBIYUCTEHUsT 00TIe 3apIiaThl
MeHe/Kepa. Pesysbrar nprucBanBaeTcs nepeMeHHON 9K3eM-
IJISIpa pay 1 BO3BPAIIlaeTcs B CJIeYIONIei KoMaH/ie.

Bor u Bce, uto genaet metox calculatePay() B IoaKJIacce.
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[TomHuTE, paHee 51 yHOMUHAJ O TOM, YTO TI0/IKJIACC HACJIe/lyeT
BCe TIepeMeHHbIe U METOIbI 13 Ha30BOTO Kjlacca? ITo O3HAYa-
€T, YTO I1caTh HOBBIN MeTo/l calculatePay () /U1 o/IKIacca
He 006s13aTeIbHO; OH yiKe cytiecTByet. Ho Kor/a Bbl uiiere
HOBYIO BEPCHUIO METO/IA JIJI5T TTOJIKJIACCa, HOBAs BEPCUST 3aMe-
HseT BePCHIO, YHACJIEJOBAHHYIO IIOJIKJIACCOM OT POJUTEJIS.
Takoe 3ameliienrie Ha3bIBAETCSI NepeonpedeseHiem; MMeHHO
9Ta BO3MOKHOCTH ObLJIa UCITOJIb30BAHA B PACCMOTPEHHOM
npuMepe.

JloGaBuM B MOJIKJTacC HOBBII MeTOI. /oy cTiM, eciin olleHKa
9 deKTUBHOCTY MEHEKepa paBHa «A», eMy TaK:Ke T1oJiara-
eTCs IIPeMUs 110 pe3yJisraTtaM paboThbl. [lJist BHIYKCIEHUS TIpe-
MUU B KJIacC ManagementStaff j00aBisieTcst HOBbII METOL:

def calculatePerfBonus(self):
prompt = 'Enter performance grade for %s:
%(self.name)
grade = input(prompt)
if (grade == 'A'"):
self.bonus = 1000
else:
self.bonus = 0@
return self.bonus

Meroz ripezisiaraeT 1moJsib30BaTesTo BBECTH OlleHKY 3 deKTnB-
HOCTH /I MEHe/[Kepa, TIOCJIe 9eTo TPUCBAauBaeT epeMeHHO
ak3emisgpa bonus 1000 nm 0 B 3aBUCUMOCTH OT BBEIEHHOM
OIleHKU. 3aTeM B cJjielyioleil HHCTPYKIuu (return) BO3-
BpaIaeT 3HayeHmne MpeMumu.

Ha atom kiacc ManagementStaff MOKHO CUMTATDh 3aBEPIIIEH-
HbIM. Kitace cocTout U3 cireyomnx KOMIOHEHTOB!
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Iepemennvie sxsemnisapa
* VmacremoBaHHbIe OT Staff:
+ _position
+ name
* pay
* OO0bsBieHHbIE B ManagementStaff:
- allowance
+ bonus

Memoowt

* VYuacienoBaHHbBIE U HeTIEPEOIIPeieIeHHbIE:
e _ str__

* VYHacjemoBaHHbBIE U TTepeOIpee/IEHHbBIE;
« __init__
« calculatePay()

e OObsaBiaeHHbIE B ManagementStaff:

« calculatePerfBonus()

[Ipesxie yeM TTEPEXOAUTD K CIEAYIONIEMY pa3fiesy, Mbl CO-
3/1aJTUM elile OJIUH TIOJIKJIacC, TPOU3BOHEIHN OT Staff. Ha atoT
pas IPOM3BO/IHBII Kace Oy/ieT HasbiBaThes BasicStaff. Ko
KJlacca TIpUBe/IeH HIKE:

class BasicStaff(Staff):
def __init__ (self, pName, pPay):
super().__init_ ('Basic', pName, pPay)
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[Mozakacc nepeonpeie/sier TOJIbKO MeTo/i __init__ 6a30BOro
kiacca. Metoz __init__ mepemaer cTpoky '‘Basic' mHUIIM-
anm3atopy 6a30BOro Kjacca, 4ToObl 3HAUEHUE TIEPEMEHHOIT
IK3eMILIApa _position mpucBanBaIOCh ABTOMATUYECKU ITPU
CO3/ITaHNUM dK3eMILIsIpa BasicStaff. B ocrambHOM mozikiace
HACJIE/LyeT BCe MepPeMEHHbIe 1 METO/IbI OT GA30BOTO KJIacca.
Knacc coctout u3 caemyionux KOMIIOHEHTOB:

11 EPEMEHNHBLE IKIEMNIAPA

* VYHacisiejoBaHHbIe OT Staff:

+ _position

*  nName
* pay
Memoow

* VYHacjemoBaHHbBIE U HETIEPEOTIPeieIeHHbIE:
e __str__
« calculatePay()

* VYHacjemoBaHHbBIE U TTEPEOTPE/IeIEHHBIE;

« __init__

10.3. CO3AAHUE SK3EMIJIAPA
MPON3BOAHOIO KJTACCA

Pa3o6paBiinch ¢ MPOU3BOHBIMU KJIACCAMMU, CO3/IA/IUM OT-
JEeJBHBIN (DAl .py, B KOTOPOM OYyT MCIIOJIB30BATHCS ITU
KJIaCChI.
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Cospnaiite HoBbiii dhaiis B IDLE u mpucoiite emy nms inheri-
tancedemo.py. BruriounTe B daiis caeyomiye CTPOKH:

import classdemo

peter = classdemo.BasicStaff('Peter', 0)
john = classdemo.ManagementStaff('John', 0, 1000, 0)

print(peter)
print(john)

print('Peter\' s Pay = ', peter.calculatePay())

print('John\'s Pay = ', john.calculatePay())

print('John\'s Performance Bonus = ', john.
calculatePerfBonus())

B atom kozie cHavana Tpu kiacca (Staff, ManagementStaff
1 BasicStaff) UMIIOPTUPYIOTCS KOMaH/A0M

import classdemo

3aTeM CO3/1al0TCs JIBA dK3eMILJIsIpa IPOU3BO/IHBIX KJIACCOB
(peter u john) 14 ABYX mojKaaccoB BasicStaff u Mana-
gementStaff COOTBETCTBEHHO.

Jlns1 ax3emIIsIpa peter nepealoTcs 3HadyeHus 'Peter' 1 0
JL7IS1 TIepeMEeHHBIX 9K3eMILJISIPOB hame 1 pay COOTBETCTBEHHO.

Jlist sx3emmIsIpa john mepemaioTcs 3HaUeHus ‘' John', ©, 1000
U 0 JIJId TIepEMEHHBIX 9K3eMILIAPOB name, pay, allowance
1 bonus COOTBETCTBEHHO.

3aTteM aBa 0OBEKTa MCIIOJNB3YIOTCA IJ51 BBI30Ba METO/a
str_ .
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XOTsI Mbl He TTPOrPAaMMUPOBAJIA METO/l __str__ B IBYX I10/I-
KJIaccax, 9TOT METOJ] BCe PAaBHO MOKHO HUCIIOJIb30BaTh, I10-
TOMY 4TO 00a TIOJIKJIACCa YHACTETOBAIN METO/T OT 6a30BOTO
KJIacca. JTO yIPOIIAeT TTOBTOPHOE MCIIOIb30BaHNE KO/, TaK
KaK HaM He TTPUXOJUTCS TePeNnChIBaTh METON __str__ JIid
060MX TIPOU3BO/THBIX KJIACCOB.

[Tocsie BbI3OBa MeTOfla __str__ IIporpaMMa BBI3BIBAET METO]I
calculatePay() /g peter u john 1 BBIBOAUT WH(MOPMAITHIO
Ha akpan. Hakowerr, /1719 axk3eM1gpa john BbI3BIBAETCS Me-
ToJ calculatePerfBonus(). Ecu 3amycTuTth nporpaMmmy
1 BBECTH 3alpalinBaeMyto HHGOPMAIUIo, OyIeT MmorydeH
CJIeTY IO BBIBOJ;

Creating Staff object

Creating Staff object

Position = Basic, Name = Peter, Pay = ©
Position = Manager, Name = John, Pay = ©
Enter number of hours worked for Peter: 120
Enter the hourly rate for Peter: 15
Peter's Pay = 1800

Enter number of hours worked for John: 150
Enter the hourly rate for John: 20

John's Pay = 4000

Enter performance grade for John: A

John's Performance Bonus = 1000

Tak kak peter ucnonab3syer MeTo] calculatePay(), yHa-
cJIeZIOBaHHBI OT 6a30BOTO KJjacca, 3apiuiara (pay) s 9K-
zemiigpa peter cocrasiuser 1800 (1. e. 120*15). C apyroi
CTOPOHBI, i1 john 3apriara cocraiusget 4000, Tak Kak st
€€ BBIYMCJICHUA UCITONIb3yeTCa MeTO/ calculatePay () mmosa-
KJlacca ManagementStaff. Meton calculatePay() u3 moju-
KJacca ManagementStaff mepeornpezesier MeTo/ B 6a30BOM
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kJacce. B pesysibraTe 3apisiata cocrabsieT 150%20 + 1000
(T. e. K 3apITate 106aBJISIETCS IPEMUST 1000).

[Tocae BbprumMcIeHUs 3apIIaThl AJs 9K3EeMILISIPOB peter
1 john MbI BBIUMCJIIEM MIPEMUIO /I 9K3eMILIsgpa john. Tak
Kak ero oieHka a@ekTuBHOCTU paBHA «A», eMy HAYNCJIS-
ercd npeMud $1000.

Ecnu BBl nonbITaeTech UCIOJAb30BATh 9K3EMILIAD peter
JlJIsE BbI3OBa MeTojia calculatePerfBonus(), mpousoiiger
ommoOKa, TOTOMY 4YTO KJ1acc BasicStaff He comepkuT MeTo/a
calculatePerfBonus (). [TonpobyiiTe BKIIOYUTH CTPOKY

print('Peter\'s Performance Bonus = ', peter.
calculatePerfBonus())

B (haiiz inheritancedemo.py 1 TocMOTpUTE, UTO TTOTYIUTCS. Bbi
nosyuute coobuienue 06 onmoKe.

10.4. CMEUNAJIBHBIE METOAbI PYTHON

Or HacJieIoBaHU:A U IIepeoIipegesieHA Mbl IIEPpEXO/JUM K CIIe-
II1a/JIbHbIM METO/IaM.

Panee, B riaBe 9, ynomuHaaoch o ToM, uto B Python nmeercst
MHOKECTBO CHEIUATBHBIX METOIOB. DTH METOBI (OHU TAKKe
HA3bIBAIOTCS BOJIIEOHBIMMI ) BCET/[a 3aKII0YAIOTCS B IBOIHbIE
CHUMBOJIBI TTOTYepKuBanud. /o HacTOsIIIero MOMEHTa BaM yKe
BCTPEYAJINCh /IBA TAaKUX MeTo/a: __ init_ wm_ str_ .

Opra 13 0cOGEHHOCTEN CIIEIMATLHOTO METO/IA COCTOUT B TOM,
YTO OHU He BBbI3bIBalOTCs Hanpsamylo. Hanpumep, ecau Bbl
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XOTHUTE BbIBeCTU MH(POPMAIMIO 06 sx3eMIsipe of ficeStaffl
13 TJIaBbI 9, He HY’KHO HCII0JIb30BATh TPOMO3/IKYIO 3aIIHCh

print(officeStaffl.__str_ ())

BwmecTo 3TOTO MOYKHO OTPaHUYUTBHCA BbIPpas)kKE€eHUEM

print(officeStaffl)

u Python aBromMaTrueckyu BbI30BET HYKHBIN CII€I[UAIbHbIIA
METO/I.

N CllequraJ/JIbHbIX METOA0B €CThb €lle OJHa 0COOEHHOCTD: UX
MOJKHO IIepeoIipe/1eJiATDb JIJIA BallluX HOTpe6HOCTefI. MeTOlI
__str__ 0OBIYHO repeolipeaesdaeTrca A Co3/laHusd 6oJee
IIOHATHOTI'O IIPpEeACTaBJ/JICHUA KJIaCCa B CTPOKOBOM BH/IE.

Taxske yacTo mepeornpenessgoTess MeToIbl __add__, _ sub__,
_mul__u__ div__. OTu MeTO/bI IO3BOJISIIOT U3MEHUTD I10-
BejleHne CTaHAapPTHBIX OITepaTopoB (TakuX, Kak +, -, * 1 /),
4TOOBI OHM BBIIIOJIHSIIA Pa3Hble ONePallii B 3aBUCHMOCTH
OT TAaHHBIX, K KOTOPBIM OHU TIPUMEHATOTCA.

Bo1 yxe 3HaeTe, 4TO 3HAK + MOKET 03HAUATDh KaK CJIOKEHME,
Tak 1 KoHKaTeHanwio. Harmpumep, B BrIpakeHUN

2+3

OIIepaTop + CYyMMUPYET JIBA UUCJIA U MBI [10JIy4aeM Pe3yJIbTaT

5.

Ho ecnu BBecTu BoipaskeHmne

'Hello' + ' World'
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OIIEPaTOP + BBIIOJIHAECT KOHKATEHALIUIO IBYX CTPOK, a PE3YJib-
TaTOM SIBJIAETCS CTPOKA 'Hello World'.

Y Kkaxx10ro oneparopa CyIiecTByeT CBOM crielinaIbHbII METO/I.
Bor MokeTe niepeonpeiesiuTh COOTBETCTBYIONINMA ClIeIualb-
HBII METOI, YTOOBI PACHIMPUTH CMbICI oriepaTopa. Crieruaib-
HbIE METOJIBI JIJIA OTIEPATOPOB +, -, *, / Ha3bIBAIOTCA __add__,
sub_, mul_u__div__ COOTBETCTBEHHO.

[TorrpoGyeM meperpysuth oreparop + st Kiacca Staff.

JlobaBbre creytonuii MeTo 1 B KJ1acce classdemo.py. MbI BKJTIO-
YKM €ero B KJ1ace Staff, 4ToObl STOT METO/ MO UCIIOJIb30BATh-
cs1 060MMU TIPOUBBOAHBIMU KJIACCAMU:

def __add__(self, other):
return self.pay + other.pay

[Tepeonpenenennas Bepcust MeTosia __add__ COJEP:KUT /iBa
mapamMetpa: self u other. [lapameTp self cchlaeTcs Ha OMH
9K3eMILISP, apameTp other — Ha apyroit. MakTyecK BbI
[IpUKa3bIBaeTe KOMIIUJIATOPY CJIOKUTH IIePEMEHHbBIE pay IBYX
3K3EMILISIPOB U BEPHYTh MOJYUEHHBIN Pe3yIbTar.

I[JIH BbI30Ba ME€TO/la UCITOJIb3YETCS OIIEPATOP +.

JloGaBbre ciemyione CTpoKu B (haii inheritancedemo. py:

totalPay = john + peter
print('\nTotal Pay for Both Staff = ', totalPay)

3amycTuTe MporpaMMy | TI0 3alIpOCy BBEUTE 3HAYEHUS
120, 15, 150, 20 u A. Bbl nosyuurte Takou ke pe3yJibrar,
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KaK B TIPEIBIIYIIEM pa3jieie, HO ¢ OJ{HON JOTIOJHUTETbHON
CTPOKOT:

Total Pay for Both Staff = 5800

10.5. BCTPOEHHBIE ®YHKUWW PYTHON
A58 PABOTbl C OBbEKTAMU

M1 o6cymmin 60JIBINYI0 YacTh TeM, oTHocstuxcst kK OOTI.
[Tpeskie yem 3aBEPITUTH ITY TJIABY, PACCMOTPUM HEKOTOPBIE
Bcrpoennble pyukinuu Python s paborst ¢ o6bekramu. Mbr
uccseayeM 3T GyHKIIUK HA TIPUMepe JIBYX KJIACCOB, TIPU-
BesleHHbIX HUKe. Coznatite HOBbIH (haiin B IDLE n nazoBute
ero objectfunctions.py. Ckomupyiite B (hails caeayoniuii Ko

class ParentClass:
def __init_ (self):
self.a =1
print("Parent Class Object Created")
def someMethod(self):
print("Hello")

class ChildClass(ParentClass):
def __init_ (self):
print("Child Class Object Created")

parent = ParentClass()
child = ChildClass()

C aruMu KJIaccaM¥ MOKHO TIPOTECTHPOBATH HEKOTOPbIE
BcTpoennble pyHkuuu Python. Boimosnure aiin, 4Tobb
ornpobosars cieayonine komanasl B Python Shell.
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e isinstance()

@Dyukus mosryyaer aBa aprymenta. OHa nposepsiet, siB-
JIIETCS JIM TIePBbIi apIyMEeHT 9K3eMILISIPOM BTOPOTO apry-
MeHTa (MJIF 9K3EMILISIPOM TIOJIKIACCA BTOPOTO apTYMEHTA).
BTOpbIM apryMeHTOM MOJKeT ObITh KJIaCC WU BCTPOEHHBIIT
Tt Python. Takke UM MOKET OBITH KOPTEIK, COCTOSIIIIIT 13
HECKOJIbKUX KJIACCOB WJIN TUIIOB.

Ecim BTOpOIt apryMeHT He SBJIsieTCsl IeHCTBUTEIbHBIM KJlac-
COM WJIM TUTIOM (MJIM KOPTEXKEM KJIACCOB WJIU TUTIOB), BbI-
JlaeTcsl NCKIII0YeHHe.

[Torpobyiite BBecTH B 060sm0uke Shell ciemyrorme komMan b
[pumep 1

isinstance(parent, ParentClass)
BriBo:
True, Tak Kak parent sABJIIETCS 9K3eMILIAPOM ParentClass.
[Ipumep 2

isinstance(5, int)
BoiBon:

True, Tak KaK d SIBJISIETCS 9K3eMILISIPOM int. (int — BcTpo-
€HHBII THUIT IJIsT TIPE/ICTaBJIeHMSI 11e/TbIX urcest B Python.)

[Tpumep 3

isinstance(child, ParentClass)



10.5. BcTpoeHHble dyHkumm Python ans paboTsl ¢ o6bekTamn 153

BriBox:

True, Tak Kak child gBJgeTCS 9K3eMILIAPOM Kaacca Child-
Class, B CBOIO OY€pE/Ib, ABIAIONIETOCH TTOJIKIACCOM T10 OT-
HOIIIEeHUIO K ParentClass.

[Ipumep 4
isinstance(parent, (ParentClass, int))
BriBog:

True, TaK Kak parent ABJeTCA 9K3eMILIAPOM ParentClass —
OJIHOTO U3 TUIIOB, COJEPKAIMNXCA B KopTexke (ParentClass,
int).

[Tpumep 5
isinstance(parent, ChildClass)
BriBox:

False, TaK Kak IK3EMILJIAD 6a30BOr0 Kjaacca He CUMTAeTCs
IK3EMILJIAPOM ITPOMU3BOAHOIO KJjacca.

[Tpumep 6
isinstance(parent, MyClass)
BoiBog:

Omubka NameError: Mg 'MyClass' He ollpejiesieHo, Tak
Kak MyClass He SIBJIsIeTCS JIeliCTBUTETbHBIM KaaccoM. J[iist
00pabOTKM TAKMX UCKIIOYEHUN MOMKHO UCIIOIb30BATh CJIe-
JIYTOTIIMH KO
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try:

isinstance(parent, MyClass)
except NameError:

print("No such class")

Pesyabrart:

No such class

* issubclass()

OyHKIMS TTOTyYaeT /[Ba apTyMeHTa — NMeHa JIBYX KJIacCOB
nu TunoB. OHa poBepsieT, SABJSETCS JIU IIePBblil apryMeHT
IIO/IKJIACCOM BTOPOTO aprymeHTa. Bropoii aprymeHT MosxeT
coztepkaTh Kopresk. DyHKIMs Bo3Bpamiaer True, eciu TIep-
BBIiT apTYMEHT SIBJISIETCS TIOJIKJIACCOM JII0OOTO U3 KJIACCOB HJIH
TUIIOB, COZIEPKAIIUXCS B KOpTexe. Ecyin BTOpoii apryMeHT He
SIBJISIETCS IEVCTBUTEbHBIM KJIACCOM MJIA TUIIOM, BbIJIAETCS
UCKJIIOYEHHe.

Hamnpumep, nipu BbITioTHEHUN (pparMeHTa

issubclass(ChildClass, ParentClass)
issubclass(ParentClass, ParentClass)
issubclass(ChildClass, int)
issubclass(ChildClass, (int, ParentClass))

OyIeT MOJIYU€eH CJIeLYIONIUiT Pe3yIbTar:

True
True
False
True

BTOpaH KOMaH/1a BO3BpalllaeT True, TaK KakK KJIaCcC CYUTAECTCs
IMO/IKJIaCCOM CaMOTI'O cebs:
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* hasttr()

DyHKIWS TPOBEPSIET, COAEPIKUT JIU IK3EMILISIP 3a1aHHbIIT
arpubyT. [lox ampubymom MOTYT MOHUMATBCS KaK [aHHbIE
(nepemennbie), Tak U MeTobl. DYHKINS TIOJydaeT /1Ba ap-
rymeHTa: nMst 00bekTa U uMst atpudyTa. ViMst arpubyTa 3a-
JIaeTCsI B BUJIE CTPOKH ¥ KaK CJIEJICTBHE JJOJIKHO 3aKTI0YAThCSI
B ojiuHapHbIe arocTpodsr. Hampumep, ecoin 1o6aButh B Shell
CJIEZYIOTITIE CTPOKH:

hasattr(parent, 'a')
hasattr(parent, 'someMethod')
hasattr(parent, 'b")

Oy/IeT MOJIyYeH CJEY IOl Pe3yIBTaT:

True
True
False

[emno B ToM, 9TO parent comep:KuT anI/I6yTb1 'a' 1 'some-
Method', HO He COEPKUT aTPUOYT 'b'.
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[Tosmpasssiio! Ml paccMOTpesH JIOCTATOYHO OCHOBHBIX KOH-
neniuii Python (1 nporpammuposanus Boo6iie), 4ToObI
HanmcaTh NepBYIO MTOJHOIIEHHYIO Tporpammy. B aToii riase
MBI HAITUTIIEM TIPOCTYIO KOHCOTBHYIO UTPY, KOTOPas COCTOUT
u3 AByX MuHu-urp — Mathematics u Binary.

B nHauasie urpbl 0JIb30BaTE b BHIOUPAET OIHY U3 JABYX WUTP.
Kpome Toro, emy mpe/iaraetest BBIOpaTh KOJMIECTBO BOTTPO-
coB Ha payH/ (ot 1 10 10).

[TepBast urpa npoBepsieT moHuManue mpasuaa BODMAS!
npu apudMeTHIeCKUX BbIYMCIeHUsX. Eciu BbI He 3HaeTe,
yto Takoe BODMAS, nounTaiite cratbio https://en.wikipedia.
org/wiki/Order_of_operations.

Bo BTopoii urpe Hy:;KHO ITpeoOpa3oBaTh YMCIO U3 AECATHIHON
cucreMbl (¢ ocHoBanueM 10) B iBonuHY0 (C OCHOBaHUEM 2).
Ecin y Bac Het onbita paGoThl ¢ IBOMYHBIME YKCIAMM, 06-
pamaiiTech K craThe https://ru.wikipedia.org/wiki/ABonyHas_cu-
cTeMa_CuucneHus.

! BODMAS (Brackets, Division, Multiplication, Addition, and
Subtraction) — ckoGkw, feseHre, yMHOKEHHUE, CJIOKEHIE U BbI-
ypTaHye. AKPOHNM JJIS 3aITOMAHAHS CTapITHHCTBA OIepariil, —
Ipumeu. peo.


https://ru.wikipedia.org/wiki/%D0%94%D0%B2%D0%BE%D0%B8%D1%87%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%81%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%94%D0%B2%D0%BE%D0%B8%D1%87%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%81%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
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B o6oux ciyyasix urpa cjaydaitHo BIOMpaeT BOIIPOC JIJIst
urpoka. Eciim urpok iajr HelmpaBUJIbHBIN OTBET, TIPOrpaMma
BBIBOJIUT TIPABUJIBHBIN OTBET ¥ MEPEXOAUT K CIIEAYIONEMY
Bonpocy. Ecau ske urpok oTBETHII PABUIBHO, TIPOrPaMMa
OGHOBJISIET €TO CYET U TIEPEXOAUT K CIIELYIONIEMY BOIIPOCY.

[Iporpamma BejieT y4eT C4eTOB PA3HBIX UTPOKOB U COXPAHSIET
MX BO BHellTHeM TeKcToBoM aitse. Ilocye kaxxmoro paynia
UTPOK MOKET BBECTH -1, YTOOBI 3aBEPIINTH UTPY, NI HAKATh
Enter nst navasma HoBOTO payHa.

s1 pasbuit mporpamMmy Ha HeGOJIbIIE YIIPAaKHEHUs], YTOOBI
BbI cMOTJIM paboTtaTh Hajl Hell camocTosTesbHo. [Tompo-
OyiiTe BBINOJHUTD YIIPAKHEHWUS, IPEKIE UM TTEPEXOAUTH
K OTBETaM.

OTBeTbI JlaHbl B ITPUJIOKEHNN [[; TaK>KXe MOKHO SanySI/ITb
daiiier Python Ha crpanuiie https://www.learncodingfast.com/
python. HacTosiTesibHO peKOMEH/IYIO 3arpy3UTh UCXOIHBII
KOJI, TaK Kak (hopMaTrpoBaHue B IPUIOKeHUH «/[OKyMeHT>
MOKET TTPUBECTU K UCKAKEHNUTO HEKOTOPBIX OTCTYIIOB, YTO
VCTIOKHUT UTEeHHE KOJIa.

[TomHuTE: yrTaTh ONKMCaHKe cuHTakcuca Python mpocro, Ho
ckyuHo. Camoe mHTepecHOe MTPOUCXOUT TOT/IA, KOT/Ia BbI
HaYMHaeTe penarh 3agaun. Eciu npu paboTe Haj yrpaxie-
HUSMU Y BaC BO3SHUKHYT CJI0KHOCTH, TOCTAPANTECh ITOlyMaTh
etmfe. VIMeHHO 371ech Balu ycuiusi OyIyT BO3HATPAK/IEHDI
HanboJee JOCTOIHO.

Torosei? Torna Briepes!
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11.1. GAMETASKS.PY

MpbI Hanmiem ISt IporpaMMbl Tpu (aiiyia: gametasks.py,
gameclasses.py u project.py. B wactu 1 mMbI cocpeioTounmcst
Ha HAIIUCAHUU KoJa AJ1s1 gametasks.py.

st mavana cospaiite HoBbiit daitan B IDLE n nmpucsoiite
eMy UM« gametasks.py.

Momysib gametasks.py comepskuT Tpu (DYHKITUH, BBITTOTHSIO-
1Me olpejie/ieHHble ollepalliy B HalleM IIPoeKTe. ITUM
(yHKIIUAM He HyKHA HUKaKast THOOPMAIIUSA O KOHKPETHOM
9K3eMIIJISIPE KJ1acca, TI09TOMY OHU He OTIpeIesIsIIoTCs BHYTPU
KJIacca.

YMPAXHEHME 1.1. BbIBOZA MHCTPYKLNN

[TepBas dynkimg HazpiBaeTcs printInstructions(). Ona
[IoJIy4YaeT OJVH ITapaMeTp ¢ UMeHeM instruction 1 UCIOIb-
3yeT BCTPOEHHYIO (DYHKITUIO print () /7151 BBIBO/IA 3HAUEHUS
instruction Ha akpan. [TonpoOyiiTe 3aIPOrpaMMUPOBATH
ATy (PYHKITUIO CAMOCTOSITENIBHO.

YMNPAXHEHWE 1.2. NOTYHEHUE CHETA MOJIb30BATEA

Bropas dbynkuusa naseiBaercs getUserScore(). Ona noy-
YaeT OJINH IIapaMeTp ¢ UMeHeM userName.

ODyHKIMs cHava a OTKPbIBAET (haiis userScores.txt B peskume
'r'. Comeps:xnmoe (paiiyia BBITJISUT TPUMEPHO TaK:
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Ann, 100

Benny, 102
Carol, 214
Darren, 129

Kaxmast crpoka comepKut mHbOPMAIIO 00 OJHOM TI0JIb-
3oBaresie. Kaxast cTpoka COCTOUT U3 JIBYX TOJIeil: UMeHU
IIOJIb30OBATEJIA U €T0 UTPOBOI'O CHETA.

3arem GyHKIM ynuTaeT $haila CTPOKY 3a CTPOKOHN B IUKJIE
for.

B nmksie for Kaskzast ctpoka pazbuBaeTcst Ha 1moJist (hyHKIedt
split() (mpumep ucnosbzoBanus GyHkimu split() mpu-
BeJleH B mpuiioskeHun A), a pe3ysabratbl GyHKIUN split()
COXPaHSIOTCS B CITHCKe ¢ uMeHeM content. [Tompobyiire 3a-
MPOTPAMMUPOBATD 3TOT (PPArMEHT CAMOCTOSATENBHO.

[lasee (Bce ente BHYTpH KA for) (GyHKIMUSI TTPOBEPSIET,
COZIEPIKUT JIN KaKasi-THOO0 U3 CTPOK MMSI TTOJTb30BATEIS], COBIIA-
Jato1Iiee ¢ epelaHHbIM B TapaMeTpe. Ecii nMeHa coBIIaIaloT,
(bysakIMS 3aKphIBaeT halisl 1 BO3BpAIaeT 3HAYEHNE CUeTa U3
3TOU CTPOKHU.

Eciu nocsie nepe6opa GyHKIMS He HAXOAUT COBIAAEHNE
TSt UMEHU TT0JTb30BaTeJIs, UK for 3aBepriaeTcst, QyHKITIS
3aKkpbiBaeT (haiiyi U BO3BpaIlaeT CTPOKy -1.

[Toka mousitHO? [TompobyiiTe HamCcaTh ATY (DYHKITHIO.
[Momyunnocey?

Tenepn HeoOX0AMMO BHECTH HEKOTOPbIC U3BMEHEHUA B KO/I.
Panee nipu oTkpbITHN (haiisa UCTIOTH30BAJICS PEXKUM 'r'.
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ITOT PEKUM MPEAOTBPAIIAET JIOObIE CayJaiiHbie H3MEHe-
Hus B ¢aiie. OxHako ecan daila He CyIIecTBYeT, TO PU
MOIBITKE OTKPBITh €T0 B PEXKIMeE 'r' MTPOUCXOAUT OTTHOKA
IOError. A 3HAUUT, IPU TIEPBOM 3aITyCKe MTPOTPAMMBbI ITPO-
u3oiiieT omuOKa, MoToMy uTo haiisr userScores.txt ere He
6b11 cozan. CyiecTByeT mapa crocob0B IPe0TBPAIEHUST
3TOI OMIMOKH.

BwmecTo Toro 4ToOBI OTKPHIBATE (DAl B pesKIMe 'r', MOKHO
OTKPBITH €ro B peskuMe "w'. Ecjii Ipu 1MONBITKE OTKPBITUSE
B pesknMe 'w' (aiisr He cytiecTByeT, oH OyieT coszan. [Ipasa,
TOT/IA TIOSBJISIETCS] OIIACHOCTD TOTO, YTO METOJL MOXKET CJIy-
YaiTHO BBITIOJTHUTD 3aITUCh B (halisl, UTO TIPUBEET K CTUPAHUIO
BCero cyuiecTsympolero coxepsxxkumoro. Ho, Tak kak Hama
[IporpaMMa OueHb MaJjia, MOKHO IIPOCTO TIIATEJIbHO MPO-
BEPUTH KOl ¥ YOEIUTHCS B TOM, YTO B HEM HE BBITIOJTHSIOTCS
HekeJIaTeJIbHbIE OIepaliii 3aucH.

Bo Bropom BapuasTe ormnb6ka I0Error 06pabaThiBaeTCst KOH-
cTpykiuent try-except. /[yt aTOTO BEch peiniecTBY NN
KOJI HeOOXOMMO 3aKJIIOUNTh B OJIOK try, a 3aTeM BOCIOJIb-
30BaThbCst OJI0KOM except IOError: Jiist 06pabOTKM OMIMOKY
«@aiin He HaiizeH». B 6J10ke except mporpamma coobIaer
TOJT30BATEISIM, UTO (haiijl He HAli/IeH, TOCIe YETO TIEPEXOUT
K ero cosganuio. [l cospanus daiina Oyaer uCIoIb30BaThCs
(bynkims open() B peskuMe 'w'. ITOT BApUAHT OTJIUIAETCS
OT TIPEJBIJIYIIErO TEM, YTO PEKUM 'W' MCIIOTIb3YeTCs TOJIb-
KO B TOM cJyuae, ecau (aiis He Haiijien. Tak kak caiisn He
CyIeCTBYeT U3HAYATbHO, MCUYE3aeT PUCK CIAYYAUHON T10-
Tepu MpeAbIyIiero cogep:xumoro. [Tocie cozpanusa daitn
3aKpBIBAETCS ¥ BO3BPAIAETCS CTPOKA -1.
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[TonpoOyiiTe peamr30BaTh ITOT BAPUAHT CAMOCTOSATENBHO.
Bor MoskeTe BBIOpATH JTI000M 13 IBYX BAPUAHTOB, OTMCAH-
HBIX Bblllle. B IIpuBe/IeHHOM OTBeTe UCIO0JIb3yeTCsl BTOPOI
BapuanT. Koria 1o Oyzer c/esano, mepexoaure K yrpak-
Henuio 1.3.

YMNPAXHEHWE 1.3. OBHOBJIEHME CHETA MNOJ1Ib3OBATEJIA

B aTowm yripaxkHeHUM MbI OTIPe/IESTNM OUepeHY0 (PYHKITUIO
¢ nMeHeM updateUserScore().

Jluist 9TOM (DYHKIMK HaM TIOHA00STCSI [IBE BCTPOEHHBIE (PYHK-
MU U3 MOZLYJId 0s: remove () u rename().

[TonpoGyiiTe UMIIOPTUPOBATH ITH [BE (DYHKIUU CAMOCTOS-
TEeJIbHO.

[Momyunnocs? /[Buraemcs nasbiie.

Dyukius updateUserScore() moJydaeT TP rapaMeTpa:
newUser, userName 11 score. /[06aBbTe 5TH TTapaMeTPhI B OITpe-
neneHve QyHKINH.

ITapameTp newUser MOKeT TPUHUMATH 3HAUEHUSA True WIn
False.

Ecau newUser coniepskut True, To hyHKITMS OTKPbIBaeT (haiii
userScores.txt B peskrMe TIPUCOeANHEHNs U 00aBJIsIeT 3Ha-
yeHns userName U score HOBOTO TI0JIb30BaTe s (DYHKITUEH
write().

[Tocne atoro dbyHknus 3akpbiBaet daiin. [onpobyiite Ha-
caTh 9TOT OJIOK if caMoCTOATeNBHO.
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Eciin mapamerp newUser cozeps:kut False, T0O pyHKIMs 06-
HOBJISIET CUeT 1oJTb30BaTess B (haiine. Tem re meree B Python
(¥ B GOJIBIIIMHCTBE IPYTUX SI3BIKOB ITPOrPAMMHUPOBAHUS, €CIIN
Ha TO TOILJIO) HeT (HYHKIUHU JJist OGHOBJIEHUS TEKCTOBBIX
(aitmos. B daitnr MOKHO 3anMChIBATH TaHHBIE WJIA TIPUCO-
eIUHSITH WX, HO He OOHOBJISITh.

A 3HauUT, HEOOXOANMO CO3/aTh BPEMEHHBIN (haill. ITO J10-
BOJIBHO CTaH/APTHAs MTPAKTHUKa B TporpamMmMupoBanuu. Ha-
30BeM 3TOT (haiiy userScores.tmp. Hamomuio, 4T0 HOBBIN
aiist MOKHO CO3/1aTh, OTKPBIBas ero B peskume 'w'. Co3maiite
aTOT (hails1 (3TO JOJIKHO TIPOUCXOAUTH B OJI0KE else).

ToroBo?

B ToM ke 6s10Ke else oTKpoiiTe haiisr userScores.txt B peskrme
'r', MOTOMY YTO MbI OY/IEM TOJIBKO YUTATh U3 HETO JJAHHBIE.
[Tocyie aTOTO COMEPIKUMOE UserScores.txt mepebupaercst 1o
CTPOKaM B IMKJIe for 1 Kask/ast CTPOKa pa3dMBaeTcsT Ha TOJIs
dynknuent split(). Pesyabrar split() npucBauBaercs
CIIMCKY C UMeHeM content.

JL1st KaK/1011 CTPOKH CJle/lyeT IPOBEPUTD, COBIIAAAET JIN UM
MI0JIb30BATEJS B CTPOKE C UMEHEM, TIepeIaHHbIM B TapaMeTpe
userName. Ecim nmeHa coBmaiator, To cyeT 3aMeHsIeTcsl Ho-
BBIM CUETOM, COZIEPIKAIIUMCS B TapaMeTpe score, 1 0OHOB-
JIeHHas CTPOKa 3anuchiBaeTcs B ¢haiis userScores.tmp.

Eciin nmena He cOBIAIAIOT, TO MCXO/HASI CTPOKA MTPOCTO 3a-
MACHIBAETCST BO BpeMEHHBIH (haii userScores.tmp.

Jlonycrum, hyHKIMKM ObLIM TIepejaibl apryMeHThl False,
'Benny' m '158' (T. e. updateUserScore(False, 'Benny’,



11.2. gameclasses.py 165

'158")). B caenyronneii Tabuiuite oKa3aHbl PA3INUUST MEKLY
MCXOTHBIM (haiisioM userScores.txt 1 HOBBIM (paitrom userScores.
tmp.

userScores.txt userScores.tmp
Ann, 10 Ann, 100
Benny, 102 Benny, 158
Carol, 214 Carol, 214
Darren, 129 Darren, 129

[TorrpoGyiiTe HamMCATh ATOT (HPATMEHT CAMOCTOSITENHHO.

Korpa Bce Oyzer c/iesiano, Mbl BBIXOAUM U3 [IUKJIA for U 3a-
KpbIBaeM 00a haiisra, mocsie dero daiin userScores.txt yaass-
etcsi. Hakoner, daiis userScores.tmp rnepenMeHOBbIBAeTCS
B userScores.txt.

[Tousito? ITonpoGyiiTe Hanucath 6JIOK else caMOCTOSI-
TEJIHHO.

Ha stom dynkims updateUserScore () 3aBepriaercs, 1 BMe-
cTe ¢ Hell 3aBepiaercs U daita gametasks.py.

11.2. GAMECLASSES.PY

YMPAXHEHWE 2.1. KJTACC GAME

[Tepexoaum KO BTOPOI yacTH poekTa. B aTom paszese Oyaer
cOo3/1aH HOBBIH (haily, cofiepskaiuii Tpu Kiaacca: Game, Math-
Game 1 BinaryGame.
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Cospnaiite B IDLE nHoBbIi (haiis u mprcBoiiTe eMy UMst game-
classes.py.

HauynewMm ¢ kjyacca Game. ITo 04eHb IIPOCTOI KJacc, Ha
OCHOBE KOTOPOTO OYAYT CO3/IaHbl B APYTUX POU3BO-
JTHBIX KJacca.

Kiacc nmeet ol MHUIIMAIU3ATOP C JBYMSI TapaMeTpaMu:
self u noOfQuestions. [TapameTp noOfQuestions numeer
3HaueHue 1o ymoauanuio (.

BuyTtpu nnunuanusaropa no0fQuestions npucanBaercs
nepeMeHHOH aK3eMIlIgpa ¢ nMeHeM _noOfQuestions. Ilo-
poOyiiTe OpeeuTh MHUIHATN3ATOP U J0OABETE KOMAHILY
[IpUCBaNBaHUs CAMOCTOSITEJIHHO.

ToroBo?

Kpome nnunmanmnsaTopa kiaacc Game COAEPKUT CBONCTBO /11
MOJTy9eHUs 1 TPUCBANBaHMS 3HaUeHns _noOfQuestion. Kox
get-MeTo/1a MPpUBE/IeH HIKe:

@property
def noOfQuestions(self):
return self. noOfQuestions

Kax Bunnre, get-mMeTo 1 MpOCTO BO3BpAIlaeT 3HAUEHME
_noOfQuestions.

C apyroii cTOpoHbI, set-MeTo/1 ycTpoeH cioxkHee. OH moJty-
4JaeT ABa Itapamerpa: self 1 value.

Ecau value mensbiire 1, To set-meTo 1 ipucBanBaeT _noOfQues-
tions 3Hauyenue 1 U BIBOAUT cOOOIIeHUS "Minimum Number
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of Questions = 1" u "Hence, number of questions will
be set to 1".

Ecsm 3nauenue npessimaer 10, To set-mMeTo s mpucBanBa-
eT _noOfQuestions 3Hauenue 10 U BBIBOAUT COOOIIECHUS
"Maximum Number of Questions = 10" u "Hence, number
of questions will be set to 10".

Ecsn H1 01HO M3 9TUX YCJIOBUHM HE BBIIOJHSETCS, TO set-
MeTOo/I TpucBanBaeT _noOfQuestions 3nauenue value. Ilo-
poOyiiTe HAMCATD Set-MeTO/I CAMOCTOSITEITHHO.

Ha sTom pabora Haji KJ1accom Game 3aBepIiieHa.

YMPAXHEHUE 2.2. KJTACC BINARYGAME

[Tepetinem k knaccy BinaryGame. 9TOT KJIACC SBJISETCS TTPO-
M3BOJIHBIM OT Kjacca Game. [TormpoOyiiTe ompenenTh Kiracce
BinaryGame caMOCTOATEAbHO.

Knacc BinaryGame COepsKUT BCEro OJMH MeTOJL generate-
Questions(). DTOT MeTO/I 9K3eMILTIsIpa OTBEYAET 3a FeHepu-
poBaHue BOIIPOCOB [IJist UTPbI Binary.

A MMEHHO BBIBOJIUT YKCJIO, 3aIIUCAHHOE B JIECATUYHON CHU-
cTeMe, U IIpejjIaraeT UIPOKY IIpeobpa3oBarh ero B ABOMYHYIO
cuctemy. Hammpumep, metos MmoskeT BbiBecTH uncsio 12. Mrpox
JIOJKEH TIPaBUIIbHO TiepeBecTr yucio B 1100 — aBonunbIif
aHaJsior umcia 12.

Metoy generateQuestions() umeet cjaeAyIonyo CTPyK-
Typy:
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def generateQuestions(self):
# wmnopTupoBaHue randint
# obbsiBNeHWe NIOKaNbHOW MEepeMeHHOW C UMeHeM score
# reHepupoBaHue BOMPOCOB M MpOBEpKa OTBETOB
# B umkne for
# BO3BpalleHWe 3HayeHus score

1. Hmnopmuposanue ynxyuu randint ()

Kak BuiHO 13 IprBeIeHHON CTPYKTYPBI, /17151 FeHePUPOBAHUS
BOITPOCOB CHaYajia HeOOXOAUMO UMIIOPTHPOBATH (DYHKIIUIO
randint() u3 mosyJist random. MyuKIiKs randint() remHe-
puUpyeT cJyyaiiHoe 11eJ10e YNUCJI0 U3 33J[aHHOTO /[halla3oHa.
Omna Oy/1eT UCIIOIb30BATHCS TO3/[HEE JIJIST TeHEPUPOBAHIS
BOTPOCOoB. [TornpobyiiTe UMIIOPTUPOBATH (DYHKITHIO CaMO-
CTOSTEJBHO.

2. Obwsssnenue nepemennoil

3areM HEOOXOAMMO OOBSIBUTD JIOKAJIBHYIO TIEPEMEHHYTO
C UMeHeM score. JTa lepeMeHHast UCIO0JIb3yeTcs JJIs Xpa-
HEHUs cyeta UTPOKa BO BpeMst Urpbl. [Tonpobyiite 00bsIBUTH
3Ty MePEMEHHYI0 U MHUITMAJIN3UPOBATDH €€ HYJIEM.

3. lenepuposanue sonpocos

[Tocse 3aBepiienns Bcel MOATOTOBKU MOKHO TIEPEXOIUTD
K TeHepUPOBAHUIO BOIPOCOB. KomyecTBO BOIIPOCOB, reHe-
pUpyeMbIX (DYHKIIMEH, 3aBUCUT OT TIePEMEHHOM 9K3eMILIIPa
_noOfQuestions, KOTOPYIO KJIacc BinaryGame Hacaexyer
or Game. /[J1s1 YTeHUsT 3HAYEHWS ITOH MEepeMeHHO Oyier
MCTI0NIb30BaThcd get-meto/1. KosmuecTBO reHepupyeMbixX
BOITPOCOB GY/IET ONpeNesAThCs UKIOM for. BoT Kak Oyzer
BBITJISIZIETD 9TOT IIUKJI for:
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for i in range(self.noOfQuestions):

Buytpu nukia for ¢hyHknms randint () ucmosb3yeTcs st
reHepupoBaHus ciaydaitnoro yucsiaa. Oyukius randint()
[IOJIy4aeT JBa napaMmerpa: start u end, 1 Bo3Bpalaer ciy-
yaiiHoe yncJsio N u3 uHtepBasa start <= N <= end.

Hanpumep, BoI30B randint(1, 9) OyzeT Bo3BpallaTh CJIy-
yaitHoe urcio us Habopa 1,2, 3,4, 5,6,7, 8, 9.

B narreii ¢pyukiuu Bei3oB randint () renepupyet uyncyo ot 1
10 100, a pe3ysraT IpUCBaUBaeTCs JIOKAJTBHON ITepeMeHHOM
C UMeHeM baselo.

3areM (pyHKIMS input () MCITOIB3yeTCs /IS BRIBOA COOOIIIe-
HUS, TIPE/JIaraiolero MoJIb30BaTeo Mpeodpa3soBaTh YMCI0
B IBOMYHYIO CUCTEMY. OTBeT IIOJIb30BaTEJISA COXPAHACTCA
B JIOKAJIbHOU TIePEeMEHHOU ¢ UMeHeM userResult.

[Tocte aTOTO 3HAYEHNUE, BBEAEHHOE MTOJIb30BaTEIEM, HEO0-
XOJIMMO CPaBHUTH C MPABUJIBHBIM OTBETOM (3TO BCe ellle
POUCXONUT B 1UKJIe for). [[yg aToro Mbl Bocrosib3yemes
MUKJIOM while True — (haKTUYECKH ITO IIUKJT, BBITIOJTHIEMbII
OeckoneuHo. JleJ10 B TOM, 4TO ITUKJI while True SKBUBaJEeHTEH
3anucy Bujlawhile 1==1. Tak kak 3nadenue 1 Bcerja paBHo 1
(T. e. ycinoBue Bcer/la UICTUHHO), TIPU MIPOBEPKE YCIOBUS
HUKOT/Ia He Oy/IeT MoJiydeH pe3yJisrar False u 1ukJ Oyaer
BBITIOJTHATHCS GeckoHeuHo. [[J1s BhIXO/Ia U3 IMKJIa He0OXO0-
JIIMO KCIIOJIb30BaTh KOMaH/y break.

[Luk while True B HalieM yrpakHeHun OyIeT UCTIOIb30-
BaTbCs 110 TAKOH CXeMe:
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while True:

try:
# npeobpasoBaTb OTBeT MOJIb30BaTeNA B Lesoe
# 4ucno M BLIMUCAUTb OTBET, OOHOBUTH CYeT
# nonb3oBaTenAa B 3aBUCMMOCTU OT OTBeTa;
# npepBaTb uukn while True komaHgoit break

except:
# ecnan npu npeobpasoBaHUM BO3HUKaeT ownbka,
# BbIBeCTM coobueHne MpeAsioXUTb MOJib30BaTesNio
# cHoBa BBecCTM oOTBeT

[TomuuTe, uto pyHkuusA input () Bo3BpallaeT CTPOKY €O
3HaYeHMeM, BBeJICHHBIM T10JIb30BaTesieM? BHYTpH 1K
while True KOMaHja try-except IbiTaeTcst HpeoOdpasoBaTh
BBeJ/IeHHOE 3HaueHue B uncsio. Ecim nonbiTka mpeobpasosa-
HUST 3aBePIAETCS Heyradei, IporpaMma J0JIKHA COOOINTh
M0JI30BATENIO 00 OMUOKE U MPEJIOKUTH EMY BBECTH [10-
IIyCTUMOE 3HA4YEHUE.

[Muka while True mpoOAOIKAETCS 10 TOTO MOMEHTA, KOT/Ia
6JI0K try OyeT BbIOJIHEH 6e3 OMUOKH 1 TOCTUTHET KOMaH-
bl break.

A renepb 3aiiMemcst 6JIOKOM try.

Jlist ipeoOpa3oBaHust TaHHBIX, BBEJCHHBIX T10JIb30BaTe-
JIeM, B T[€JI0€ YKCJIO B IPOTrpaMMe GyIeT UCTIOTb30BaThCST
BeTpoeHHast hyHKIwmst int (). OfHAKO IPY 9TOM HEOOXOMMO
coobmuTh Python, 4T0 4KcII0, KOTOPOE MBI MBITAEMCS TTPe-
06pa3oBaTh, 3aMMCAHO B [BOMYHON CUCTEME CUUCTIEHUST. ITO
MOJKHO CJIeJIaTh TaK:

answer = int(userResult, base = 2)
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Korma nipu BbizoBe hyHKIMY int () B KPYTJibie CKOOKHU BKJIIO-
JaeTcs apryMenT base = 2, Python 3uaer, uto 3nayenne
userResult cjenyeT MHTEPIPETUPOBATH KaK IBONYHYIO
3aIUCh YUCa.

3atem int () mpeobpasyeT CTPOKY B I[eJI0€ YHCIIO B IECATHY-
HOMI 3a11cy 1 Bo3BpalaeT rnoixydeHHoe snadenue. [locie
3TOTO OHO ITPHCBANBAETCS JIOKAIBHON IIepeMEeHHO ¢ UMeHeM
answer.

Komanzma if cpaBHUBaeT answer ¢ HCXOHBIM JI€CTUYHBIM
9ucJIoM (KOTOPOe XPAaHUTCS B TIEPEMEHHON basel10).

Ecom jiBa 3HaY€HMsI COBIIAAIOT, TPOrPAMMa COOOIIAET MOJTh-
30BaTeJII0, YTO OTBET IIPABUJIEH, U YBEJIUYUBACT €ro CYeT Ha
1 ouxo, mocsie yero Uk while True pepbIBAETCS KIIOYEBHIM
CJIOBOM break.

Ecsm monb3oBatesis BBeJT HEMTPaBUABHBIN OTBET, TPOTpaMMa
coobmraer 06 9TOM U BBIBOAUT IIPABUJIbHbII OTBeET. {151 9T0r0
HCIIOJIb3yeTcst MeTo]T format (), onucanubiil B pasene 4.3.
Yr1o06bI BBIBECTU YKCJIO B JBOMYHON 3alICH, HEOOXOIUMO
HCII0JIb30BaTh crienudukaTop opmara b:

print("Wrong answer. The correct answer is
{:b}.".format(basel0))

ITocJie BbIBOZIa OTBETA KJIIOYEBOE CJIOBO break TakKe UC-
IIOJIb3YETC JJIA BBIXOJA U3 KA while True.

Ha atom 610k try 3aBepinaercst. ITompo0yiite Hamicarh 010K
try CaMOCTOSITENHHO.
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[Tepeiinem k 610Ky except. ITOT GJIOK BBITTOIHSIETCS, €CIIH
dbyHkIma int () He MOKeT mpeobdpasoBaTh BBOJL MOJIH30Ba-
TeJist B uncJio. B 6s1oke except mporpaMma coo0IaeT moJib-
30BaTeJII0, YTO OH HE BBEJI IBOMYHOE YUCIIO0, U C IIOMOIIBIO
GyHKIIUM input() 3anpammBaeT y OJIb30BaTE S IPYyTroe
qucsio. [TosrydeHHOE YNCII0 UCTIOIB3YETCST [17ist OOHOBJICHUST
nepeMeHHoil userResult, u Ha 9ToM OJIOK except 3aBep-
1IaeTcs.

4. Boszepauwenue snavenus score

[Tocsie BhIxO/a 13 OJIOKA except IMPOrpaMMa BBIXOIUT KaK
3 1MKaa while True, Tak u u3 rukJia for. Ha satoii ctagun
(DYHKIMS creHeprupoBasia Bce He0OXOAUMBbIE BOIIPOCHI, U Mbl
IIPOCTO BO3BpAlllacM 3HAYEHUE Sscore.

[TorpobyiiTe Harmmcath GyHKINIO camocTosiTebHO. [Toce 3a-
BepieHust paboThl Hajl PyHKIMEl generateQuestions () Kiacce
BinaryGame rOTOB, U Mbl MOXKEM TIEPEeTH K Kaccy MathGame.

YMNPAXHEHWE 2.3. KNACC MATHGAME

Knacc MathGame oueHb 1MOX0:K Ha KJjiacc BinaryGame. OH
TaK’Ke SIBJISIETCST TPOM3BOHBIM OT KJ1acca Game. [TorrpoOyiiTe
OIIPEJIEJINTD KJIACC CAMOCTOSTEJIBHO.

Knacc MathGame co/iepKUT BCETO OJIMH METO]] C UMEHEM
generateQuestions (). ITo cBoeil 6a30B0ii CTPYKTYPe METOL
generateQuestions() ITOX0K Ha KJjacc BinaryGame:

def generateQuestions(self):
# vmnopTupoBaHue randint
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# obbABNeHMe 4YeTblpeX NOKalbHbIX MEepeMeHHbIX score,
# numberlList, symbolList u operatorDict

# reHepupoBaHuWe BOMpOCOB M NpoBepka OTBETOB

# B umkne for

# BO3BpalleHMe 3HayeHUAa score

1. Hmnopmuposanue ¢pynxuyuu randint ()

Kax u B mpeapiyiieM ciayuae, /71 rTeHepupoBaHus BOIIPO-
COB HEOOXOIMMO UMIIOPTUPOBATh (DYHKIMIO randint () u3
mozyJist random. [TorpoGyiiTe UMITOPTUPOBATD ATY (DYHKITUIO
CaMOCTOSITEJIbHO.

2. Obbsisienue nepemennvlx

3ateM HEOOXONMO OOBSIBUTD YETHIPE JIOKAJIHHbIE IEPEMEH-
ubie. [TepBasi llepeMeHHast score UCIIOJb3YETCsI 1JIsl XPAHEHUST
cyera urpoka. OHa MHUIMATUZUPYETCST HYJIEM.

Taxske HaM TIOHAI0OsTTCsT /1BA cricka. HazoBem nx numberList
" symbollList.

B cnircke numberList f0JKHO XpaHUTHCS MATH YUCEJ, UC-
XOIHBIe 3HaYeHNs KOTOPHIX paBHBI (. Crimcok symbolList
JIOJIKEH COJlepyKaTh YeThbIpe CTPOKM € UCXOHBIMU 3HAYe-
Huamu '

Haxownerr, Ham Tak:ke moHago0nTCs ciaoBapb. OH COCTOUT 13
YeThIpex Tap; KIIo4aMu CJI0BapsI SIBJISIOTCS 1IeJible yncya ot 1
10 3, a TAaHHBIMHU — 3HAKU «+», «-», «*» 1 «**». HaszoBeMm ero
operatorDict.

[TomrpoGyiite OO6BABUTH ¥ MHUITMATU3UPOBATH TTEPEMEHHBIE
CaMOCTOSITEJIBHO.
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3. Ienepuposanue sonpocos

TotoBo? Tereph MOJKHO TIEPEXOIUTH K TEHEPUPOBAHUIO BOTIPO-
coB. KommuecTBO BOTIPOCOB, CreHEPUPOBAHHBIX (hyHKITHEH,
3aBUCUT OT TIEPEMEHHOM aK3eMILIgpa _no0fQuestions, yHacJie-
JIOBaHHOI KJ1accoM MathGame ot Game. [TorpoOyiite orpesesiTh
1K1 For JIst pellieH st 9TOM 3a/1aun. 3a MOACKa3KOoi obparaii-
Tech K (DyHKITUU generateQuestions() kiyacca BinaryGame.

Cupasummcn? Ilepeiinem k nkity for.

B ke for crmcok numberList 6y,7_[eT O0OHOBJIATHC cJryJai-
HbIMU yncaamu. /[ 9Toro Mbl Bocmosib3yeMcs hyHKITnen
randint() /U1 TeHepUpOBaHud caydaliHoro yucia ot 1 10 9.
Tak kak ccok numberList copep;KUT BCEro AT 31€MEeHTOB,
3TO MOKHO C/IeJIaTh IATHIO OT/IeTbHBIMU KOMaH/[aMU:

numberList[@] = randint(1, 9)
numberList[1] = randint(1, 9)
numberList[2] = randint(1, 9)
numberList[3] = randint(1, 9)
numberList[4] randint(1, 9)

[Tpu kasxoM BbI3OBe randint(1, 9) dyHKIIMS BO3BpalaeT
cirydaiiHoe 1iesioe yrcesio u3 Habopa 1, 2, 3,4, 5, 6,7, 8, 9.

OpHako 9TO He CaMblil 9JIETaHTHBIN CITOCOO 0OHOBJIEHUS
numberList. [IpeacraBbre, HACKOJIBKO I'POMO3IKUM U He-
yIOOHBIM OH OY/IEeT, eCJin CITMCOK numberlList cocTouT u3
1000 anemenToB. byner sydiiie BOCIIO/Ib30BaThCS IUKJIOM for.

[TorpoObyiiTe BOCIIONB30BATHCS IUKJIOM for JJist penieHust
sasiaun. (IIpumedanme: peds uet 00 UCIOTb30BAHNH TIUKJIA
for BHyTpHU Apyroro 1ukJia for.)
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Toroso? Otimuno!

Yucsa rotoBbl, Telepb HY’KHO CreHepUpOBaTh CaydyaliHble
MaTeMaTUYecKue OrmepaTopsl (+, -, *, **) 1i1g Borpocos. Jls
9TOTO MbI BOCTIOJIb3yeMcs (hyHKIMEN randint () u ciioBapeM
operatorDict.

ODynkims randint () reHepupyeT KJI0Y CI0Bapsi, KOTOPbII
Oy/IeT CBSI3BIBATHCS C ONIEPATOPOM 110 CI0BapIo operatorDict.
Hampumep, 1715 mpricBanBaHu4 oTlepaTopa 3JieMeHTy symbol-
List[0] ncrnosb3yercd KOMaH a

symbolList[@] = operatorDict[randint(1, 4)]

ITo ananoruu ¢ numberList st peniieHus 3TOM 3a1a4U CTOUT
BOCIT0JIb30BaThCA UKJIOM for. OmHaKko HA 3TOT pa3 BO3-
HUKaeT MpobyieMa, U3-3a KOTOPO ATOT IUKJ for CIOKHee
MPeIbIYTIETO.

[TomuuTe, uro B Python oneparop ** o603HauaeT Bo3BeeHIe
B CTeTleHb (HampuMep, 2*¥*3 = 273)7?

I[Tpobsiema B ToM, uTO ecai B Bhipakeruu Python Berpedatorcest
JIBa ITOCJIeZI0BATEIbHBIX OTlepaTopa BO3Be/IeHNs B CTeleHb (Ha-
npumep, 2*¥*3%*2), Python uHTEpPIIpETHPYET TAKOE BBIPAsKEHUE
KakK 2**(3**2) BmecTo (2**3)**2, B mepBoM ciryuae OTBET
paBen 2 B crerienu 9 (T. e. 2%), 1. e. 512. Bo BTOpOM ciyuae
otBeT paBeH 8 B crerienu 2 (T. e. 8%), T. e. 64. [Tomyuaercs, uto
C BOIIPOCOM BH/Ia 2*¥*3**2 110/1b30BaTEJIb ITOJIYYUT HEIIPABUIIb-
HBII OTBET, €CJIM NUHTEPIIPETUPYET BbIPAsKEHUE KaK (2¥%3)**2,

YroOb1 060#iTH ATY TIPOOIEMY, MBI UBMEHUM KOJ[ TAK, YTOObI
BBIPAJKEHHUE HE MOTJIO COJEPIKATD JIBA MOCJIE0BATENbHBIX
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oneparopa **. llnaue roBops, criucok symbolList [+,

+', '-', "¥*¥']momycrum, a CIIMCOK symbolList
I_I, I**I, '**I]—HeT.

1}
+
-

ITO camoe CJIOKHOE ylpaxkHenue u3 Beex. [lompoodyiite
MPEIJIOKUTh pelleHne, peloTBpaliaollee 18a 0Cae0-
BaTeJbHBIX onepatopa ** B Beipaskenuu. Korga ato Oyzer
CIEJIAHO, MOKHO [EPEXOAUTD K CJIeAYIOIeMY 1Iary.

[Toackaska: ecim y Bac He Oy1eT COOCTBEHHBIX UEH, TIOIPO-
GyiiTe BOCIIOIb30BATHCSI KOMaH/101 if B 1iuKJIe for.

Habops! omiepaTopoB 1 4ncesI TOTOBbI, MOKHO IIEPEXOIUTH
K TeHEePUPOBAHUIO MAaTEMAaTUYECKOTO BbIPAKEHUS B BUJIE
CTPOKH. JTO BBIpAKEHWE CTPOUTCS U3 TISATH YUCET U3 CITH-
CKa numberList u yeTbIpeX MAaTEMATUYCCKUX OTIEPATOPOB U3
cIMcKa symbollList.

MbI 06BSIBUM IPYTYIO TEPEMEHHYTO ¢ UMEHEM question-
String 1 IpuCBOMM MaTeMaTUYECKOE BhIpaskeHue question-
String. Heckosabko puMepoB questionString:

6 — 2%3 — 2%*1

4 +5 - 2% + 1
8 —0*2 +5 -8

[ToripobyiiTe creHepUpoOBaTH ATO BhIPAKEHIE CAMOCTOSI-
TEeJIbHO.

[Tomckaska: HAUHWTE ¢ TIPUCBAaNBaHUS TIepeEMEHHOM question-
String repBoro sjieMeHTa u3 numberList, mocJsie 4ero B 1i1-
KJie for BBITIOJTHUTE KOHKATEHAIWIO OCTAJIbHBIX 3JIEMEHTOB
numberList u symbolList /I TOCTPOEHNA MATEMATUYECKOTO
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BeIpaskenus. [loMmaUTE, 94TO 2/1eMeHTHI numberList mepen
KOHKaTeHaI[rel ¢ IPYTUMU CTPOKaMU HeoOXOAUMO pe/iBa-
pUTENHHO TIPE0OPA30BaTh B CTPOKY (€ MMOMOIIIBIO BCTPOEHHOM
bynarUm str()).

[Tornpobyiite cenaTh 3TO CAMOCTOSITENBHO.

[Momyunnocs? Xopomro! Terepsb y Bac ecTh MaTeMaTuye-
CKO€ BbIPasKeHMEe B BU/JIe CTPOKH, IPUCBOCHHOE [TIepeMEHHOM
questionString. [list BbluMcIeHNS pe3yJibTaTa BblpaKeH st
MBI BOCITOJTb3Y€eMCsI 3aMevaTeTbHON BCTPOEHHON (hyHKITHeH
Python — eval().

Dyukius eval () HHTEPIPETUPYET CTPOKY KaK KOJL U BBITIOJ-
HseT aToT Ko/. Hammpumep, Bb130B hyHKITNN eval("1+2+4")
JIacT pe3yJabrar 7.

Takum 06pazom, 4TOOBI BBIYUCIUTH PE3yJIbTaT MaTeMaTH-
YeCcKOTO BBIPasKEHMsI, MBI TlepesiaeM questionString GyHK-
1uu eval() 1 IpUcBanBaeM pe3yJibTaT HOBOU IepeMeHHON
C IMeHeM result.

[Torpobyiite cenaTh 3TO CAMOCTOSITENBHO.

Terepb HYKHO BBIBECTH BOIIPOC, YTOOBI MTOJIb30BATEH TIPO-
guras ero. Kak ynmomunasiocs patee, 8 Python omeparop **
0603HaYaeT BO3Be/IEHNUE B cTerneHb (T. €. 2**3 = 8). Ho MHO-
rUe TI0JIb30BaTEN TTPOCTO HE TTOUMYT TOCTIEeI0BATEIBHOCTD
** UM ecJid BBIBECTH BOIIPOC BUAA 2*¥*3 + 8 - 5, MOTYT
BO3HUKHYTH HeJopasyMeHust. YTo0b n30eskaTh My TaHUIIbI,
MBI 3aMEHUM BCE OIlepaTophl ** B questionString OoJee
[IPUBBIYHBIM 3HAKOM *.
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[l 3TOTO MBI BOCTIOJIB3YEMCST BCTPOEHHON (hyHKITHENH
replace(). CuenaTb 3TO HECJIOKHO: JOCTATOYHO BbIIIOJI-

HUTBH KOMaHay questionString = questionString.replace
(n**u, u,\n).

[Tocse mpeobGpa3oBaHus UCXOHONW CTPOKU K BUJLY, OoJiee
yA0OHOMY JIJISI TOJIb30BATEIST, MBI C TIOMOIIbBIO (DYHKITMK
input() NpeasoKUM IT0JIb30BATENI0 BBIYNCIUTH 3HAUeHEe
BBIPAsKEHsI U TIPUCBOMM PE3YJIBTAT JIOKAIbHOM TlepeMeHHON
userResult.

Terepnb Bce TOTOBO K TOMY, YTOOBI TIPOBEPUTH OTBET U 00-
HOBUTD CUeT ToJib3oBatess. [lo aHamorum ¢ TeM, Kak 9TO
JIeJIAJIOCH B KJIacce BinaryGame, MbI BOCIIOJIb3YEeMCA IIMKIJIOM
while True, 4yTOOBI MOJIYYUTD OT T10JIb30BaTEJId HOBBIN OTBET,
KOTOPBIi1 IIpeobpasyeTcs B 1eJI0€ YUCII0 BBI30BOM (DYHKIIUN
int().

C npyroil CTOPOHBI, €CJIU 10JIb30BaTeb BBEJI JJOIIyCTUMOE
3HaueHue, OHO CPABHUBAETCS C TIPABUIBHBIM OTBETOM (KO-
TOPBI XpaHUTCs B result). Eciin Ba 3HaueHUs1 paBHDI, Mbl
COOO0IIaeM MOJIH30BATEIO, YTO OTBET MPABUJIEH, U YBETUUH-
BaeM 3HaueHUe score Ha 1. 3aTeM KJI04eBoe CJI0OBO break
HCIIOJIb3yeTCd 711 IpephIBaHus 1UKJIa while True.

Ecsu monb3oBaTesib BBEJT HETPABUILHBIN OTBET, ITPOTpaMMa
coob1aer 06 9TOM M0JIb30BATE/IIO U BbIBOAUT IIPABUIbHBIN
OTBET, TTOCJIe Yero IUKJ while True IpepbiBaeTCd KIAOUYEBbIM
CJIOBOM break.

[TorpoOyiiTe HamMcaTh STOT IUKJI while True caMOCTOSITEIb-
HO. OH IOYTH IIOJHOCTBIO COBIALAET C IIUKJIOM while True
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u3 Kiacca BinaryGame. OGparaiitech K 3TO# peaansaiuu,
€CJIM Y BaC BO3HUKHYT TIPOOJIEMBI.

4. Bosspauwienue snavenus score

[Monyunnocs? Korga iukia while True Gyer roToB, MOKHO
BBIATH 13 000X IIMKJIOB while True u for u BepHYTH 3HaUeE-
HUe JIOKAJIbHOU TiepeMeHHOU score. Ha aToM 3aBepiiiaeTcs Me-
ToJ| generateQuestions (), a BMecTe ¢ HUM U KJj1acc MathGame.

A pabota nHaj daiisiom gameclasses.py MoAXOANT K KOHILY.

11.3. PROJECT.PY

[Tosapanisiio ¢ ycrenrHbiM 3aBepiieHreM TEPBBIX JABYX JTa-
noB mpoekTa. Tpetuii atam 6ymeT OTHOCUTEHHO TIPOCTHIM,
IIOTOMY 4TO B HEM B OCHOBHOM OY/IYT BbI3BIBATHCSI (DYHKIIUN
Y METO/IbI, OTIpeiesieHHbIe BhITlle. HauHeM ¢ co3iannst HOBOTO
(hatisa project.py.

YMNPAXHEHWE 3.1. MIMMNOPTUPOBAHWE KITACCOB
N ©OYHKLIAN

Chauasia He0OX0IMMO UMITOPTUPOBATH KJIACCHI U (DYHKITUH,
3aIporpaMMUpOBaHHbBIE B IBYX TpeAbIIymux daitrax. [lo-
poOyiiTe cieaTh 3TO CAMOCTOSITENBHO.

3aTteM MOKHO IMePeXOINTh K HAITMCAHWIO OCHOBHOM MPO-
rpammbl. Koz 0cHOBHOI ITporpaMMBbl OyIeT 3aK/II04YeH B KOH-
CTPYKIIUIO try-except, TaK KaK Mbl XOTUM 06pa6aTI)IBaTb BCe
Helpe/BUIeHHbIE ONIMOKY [TPY BHIIOJTHEHUI OCHOBHOM TIPO-
rpammbl. Komasia try-except nuMeeT cJieiy oty CTpPyKTYpy:
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try:

06bABNEHNE NEpPEMEHHbIX

BbiNOJIHEHME Mnporpammel B uukae while, noka oHa
He 6yneT npepBaHa Mojib30BaTeseM

obHOB/MIEHWE cYeTa Nonb30BaTesis MNoc/e BbiXxoda
u3 nporpammbl except Exception as e:
onoBeleHne nonb3oBaTens 06 ownbke U BbIXOA

U3 Mporpammbl

H HHHHHH

YMNPAXHEHME 3.2. BJZTOK TRY
Haunewm ¢ kozma 6s10Ka try.
1. Obwssnenue nepemenivix

OO6bsIBUM [IBE JIOKAJIbHBIE TTepeMeHHbIe mathInstructions
n binaryInstructions. Ty mepeMeHHbIE, KaK MO/ICKA3bIBAIOT
X UMEHA, [Tpe/IHa3HAuYeHbl JIJIs1 XpaHEHUsT UHCTPYKIIUA 117151
nByx urp. Mactpyknust mist urpsl Mathematics BoIrisiuT
Tak (B IepeBojIe):

B oTOM urpe BaM npejsiaraeTca pewuTb MpPOCTYH
apudmeTHYecKyl 3agavy.

3a Kaxabll NpaBuMbHLIE OTBET BaM HAYUCISAETCHA OAHO OYKO.
3a ownboYHble OTBETHl OYKW HEe BbIYUTATCA.

WNucrpykums pug urpsl Binary (8 nepesoze):

B 3Toit urpe Bbl nonyvaeTe LeCATUYHOE YUCO.

Bawa 3agava — npeobpa3oBaTb ero B ABOUYHYH CUCTEMY
cYMCneHua.

3a KaxAbli NpaBW/IbHLIA OTBET BaM Ha4YUMCNAETCA OLHO OYKO.
3a ownboYHble OTBETHl OYKW HEe BbIYUTANTCA.

[Torpo6yiiTe 06BABUTD [BE TIEpEMEHHbIE CAMOCTOSTEIHHO
U [IPUCBOUTD JIBE CTPOKHU MTPABUJIBHBIM [IEPEMEHHBIM.
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3areM MbI CO3aJiM JIBa 00beKTa ¢ UMeHaMU bg umg —
DOK3EMIIJIAPBI KJIACCOB BinaryGame u MathGame coOoTBeT-
CTBEHHO.

ITocJie aToro noJib3oBaTeIIo IpeaJiara€Tcs BBECTHU NMS; BBE-
JeHHOe 3HAaYeHne MMPUCBAaNBAETCsI TepeMeHHOoI userName.
Korma ato Oyzer cienano, mepeMeHHast mepegaetcest (pyHKInn
getUserScore().

ODynkius getUserScore () Bo3BpaliaeT OO CYET 0JIb30-
BaTesist, 1100 «—1» (ec/u 1oJIb30BaTelb He HalijieH). ToT
pe3yJIsTaT PeobpasyeTcst B MeJI0e YUCIIO0 W TPUCBANBAETCST
MepeMeHHOl ¢ UMEHEM score.

3aTeM HEOOXOIMMO 3a/[aTh 3HAYEHHUE APYTOI TIePEeMEHHON
c uMeHeM newUser. Eciiu score coiepsKUT -1, TO IepeMeHHOI
newUser IpucBauBaeTcs True, a 3HaUCHHE Score MeHseTCs
¢ -1 na @. B mo6om caydae, newUser nipucBanBaeTcs False.

[TorpoOyiiTe HammcaTh 3TOT (PAarMEHT CAMOCTOSATEIBHO.

KOI‘,ZIa 9TO 6yI[eT C/I€JIaHO, Ha 9KPpaH BbIBOJATCA IIPUBET-
CTBEHHOE COO6HI€HI/I€ 1 CHET I10JIb30BaTEJIA.

2. Bwmmonnenue npozpammoi 8 yuxie while

B crenyromnieit vacT mporpaMMBbI 33/1e1iICTBOBAH UK while.
A ¥MeHHO HaIla mporpamMma 3arpainBaeT y T0Jb30BaTes
BXO/IHbIE JIAHHBIE U OTIPE/IEJISIET, YTO JIeaTh JAaJbllie — 3a-
BEPIIUTHCS UJIHU CAEJATh YTO-TO €lIle.

3areM HEOOXOIMMO OOBSIBUTH APYTYIO IEPEMEHHYIO USer-
Choice u IPUCBOUTH el UCX0HOe 3HaUeHue (.
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[asnee, B apyrom nukiie while, mepemennas userChoice cpas-
HUBAETCS CO CTPOKOI, BHIOPAHHOI BaMM, — Halpumep, -1.
Ecan 3Hauenmne userChoice He paBHO -1, UTpa MPOIOJIKAET
paboTarsb, TIoKa userChoice He IpUMeT 3HaYEHME -1.

Crpykrypa 1uksia while BBITJISIUT TaK:

userChoice = 0

while userChoice != '-1'
# nonb3oBaTen npepsiaraeTca BbibpaTb OOHY U3 ABYX WUrp
# nonb3oBaTenb BBOAUT KO/JMYECTBO BOMPOCOB B Urpe
# BbIBOA BOMPOCOB C Y4eTOM [AaHHbIX, BBEAEHHbIX
# nonb3oBaTenem,
# M obHOBMEHME TeKylWero cyeTa MNONAb30BaTenNs
# BbIBOA OBHOBNEHHOrO cYyeTa
# nonb3oBaTenb CHOBa BBOAMUT CBOE peleHue
# c obHoBneHuem userChoice

B 1ukiie while IporCXOAUT HECKOJIBKO COOBITHIA.

CHauvaJia 1moJib30BaTeJIio MPeIJIaracTcst BBIOPAaTh OAHY U3 UTP,
JUISI 9€T0 BBIBOAUTCS CJIEAYIOIee COOOIIeHueE:

Math Game (1) or Binary Game (2)?

3HaueHne, BBEJICHHOE MTOJTh30BaTeIeM, IPUCBAMBAECTCS JIO-
KaJIbHOU TlepeMeHHOl game. [Iporpamma B 1ukie while
3arpaniuBaeT y MoJib30BaTe s JeliCTBUTEbHOE 3HaUYeHne,
€CJIV TI0JIB30BaTe b He BB '1' w2, 371ech UKJ while
BBIIOJIHSAETCS BHYTPU APYroro 1ukjia while. BHyTpeHHUM
MUKJIOM while ympaBider nmepeMeHHad game, a BHEIITHUM
IUKJIOM while — nepeMeHHasd userChoice.
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[TonpoGyiite HamMcaTh BHYTPEHHMIT 1K while caMocTos-
tesbHO. He 3a6y16Te 0OHOBUTD MIEPEMEHHYIO game BO BHY-
TpeHHeM THKJIe while, 4TOOBI U30€KATh 3AI[MKTMBAHIS.

[Tocnie aToro mporpamma Ipejjiaraet moJab30BaTe 0 BBECTH
KOJIMYECTBO BOIIPOCOB:

How many questions do you want per game (1 to 10)?
BBenennoe 3nayenue nprcBanBaeTcs nepeMeHHoi numPrompt.

Jlanmee mporpamma meiTaercst mpeobpasoBaTh numPrompt
B 11e10€ urcio. [yist aToro GyIeT nenob30BaThes UK while
True, CXO/IHBIN C TeM, KOTOPBII UCII0JIb30BAJICS B YIIPAsKHE-
HuX 2.2 n 2.3 g MeTtosia generateQuestions (). Ctpykrypa
1KJa while True BBITJISIINUT TakK:

while True:

try:
# numPrompt npeobpasyeTcA B uenoe 4UcCno
# M npucBaumBaeTCA NOKaNbHON MepeMeHHOW num.
# break

except:
# onoselleHne 0 TOM, YTO NoOJIb30BaTe/lb BBeJs
# HefeNCTBUTeENbHOE 4UCIO
# nosb3oBaTeN npepsiaraeTcA CHoBa BBECTH
# KONMYecTBO 3anpocos,
# a pe3ysnbTaT npucsamsaeTcA numPrompt.

[TornpoOyiite HammcaTh UK while True CaMOCTOSTEBHO.

KOI‘I[& 9TO 6yaeT C/I€JIaHO, MOJKHO TIE€EPEXO/IUTH K BBIBOLY
BOITPOCOB, KOTOPbIE OIIPEAETAIOTCA JaHHbIMU, BBEACHHBIMU
I10JIb30BAaTEJIEM.
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Jluist 9101 11esu OyIeT UCIOIb30BaThCS KOMaHa if.

Ecuin osmb3oBaresb BoiOpan urpy Math (1. e. game == '1'),
TO TIPOTPaMMa BBITIOJIHSIET TPH IIara.

Crayvasa ciemyrorias KOMaH/ia TPUCBaNBaeT 3HAUeHNe Tiepe-
MEeHHOIT _noOfQuestions B Kylacce MathGame:

mg.no0fQuestions = num

3nech 3HaueHne _noOfQuestions 3ajaeTcsl ¢ UCIIOJIb30Ba-
HHUEeM set-MeToj1a n3 Kjiacca MathGame. Tem cambIM TIpesoT-
BpallaeTcs nprcBanBaHue 3HaYeHuii, 6obinux 10 wim MeHb-
mux 1.

Jliist BBIBO/Ia MHCTPYKIHiT urpbl Math ucmosssyercst hynk-
1y printInstructions().

HaKOHeH, IepeMeHHasd mg UCITOJIb3YETCA JIJId BbI3OBA METOa
generateQuestions() kyacca MathGame. MeTton renepupyer
BOIIPOCHI ¥ BO3BPAIaeT CUET II0Ib30BaTeN B 9TOM PayH/Ie.
3nauenne MpuOABJISETCS K CYIIECTBYIONIEMY CYETY, 1 ITPO-
UCXOIUT OGHOBJIEHHUE TIOCJIETHETO.

Honpo6y1‘/’ITe peann30BaTb 3TU TPpU Iara CaMOCTOATEIbHO.

Korma Bce Oymer cienano, MOKHO TEPEXOAUTH K OJIOKY
else.

ITOT 6JIOK 0YEHB MOXOK Ha OJI0K if, ecii He cYMTATH TOTO
YTO BMECTO Mg MCIIOJb3yeTcs llepeMeHHast bg /sl BbI30Ba
METO/IOB KJacca BinaryGame. ITonpoOyiiTe Hamucarh 6JIOK
else caMOCTOATEJIHHO.
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[Tocie TOro Kak Bee BOIPOCHI OYIyT BBIBEEHBI, IIPOrpaMMa
BBIBOJIUT TEKYIUI CUET MOJb30BATEI.

3areM 110JIb30BaTEJIIO MIpejjiaraeTcss Haxarh Enter, uToOb
MPOJIOJKATH PabOTy, NN BBECTH «-1» /ISl 3aBEpIIEHMST
urpbl. Pe3ysbrar ucoib3yercst it OOHOBJICHUS TIEPEMEH-
HOIT userChoice.

Ha stom 1uki while 3aBepiaercsi.
3. Oobnosnenue ¢paiina userScores.txt

[Tocste BbIXO1A M3 TIMKJTa while HEOOXOAMMO OOHOBUTDH (aiii
userScores.txt. /{7151 9TOro Mbl IPOCTO BbI3bIBaeM (DYHKIIUIO
updateUserScore() u mepeiaeM el iepeMeHHbIe newUser,
userName u score. 3HaueHUe score HEOOXOAUMO MTPe0Dd-
pazoBath B cTPOKY (pyHKIMEH str()), Tak Kak (pyHKIUN
updateUserScore() Tpebyercst CTPOKOBOE 3HAYEHHE SCore
JIJTST BBITTIOJTHEHWST KOHKATEHAIIUH C IPYTUMU CTPOKAMU BHY-

Tpu (pyHKITUN.

Bor u Bce, uT0 HYKHO 3HATH 0 OJIOKeE try.

YNPAXHEHWE 3.3. HAMWCAHUE BJTOKA EXCEPT

[Tepeiinem k 670Ky except. B 6i10ke except nmporpamMma co-
00IIaeT MOJaIb30BATENI0 O TOM, YTO TIPOM3OILTA HEM3BECTHAST
ommnbKa, u 3aBepinaercs. Kpome TOro, Takske BbIBOAUTCS
CTeHEPUPOBAHHOE CUCTEMOIT coolIeHre 06 ommmbKe — OHO
IPELOCTABJISAET KPAaTKOE OIUCAHUE CYyTU OIIUOK.

U na atom pabota HaJl iporpaMmoii 3aBepiinena! Bor Tosibko
4TO 3aBEPIINIM PaboOTy Ha/l CBOEH MEePBOI MIPOrpaMMOil Ha
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si3pike Python. 3mopoBo? Hajeioch, y Bac 910 BbI3bIBaeT
TaKOU K€ 9HTY3Ma3M, KaK U y MeH4. :)

Terneps monpobyiiTe 3ayCTUTH TIPOrpaMmy project.py. Pabo-
TaeT JIM OHA TaK, KaK MPe/IoJaraioch?

Ecym Bamma mporpamMma He paboTaet, CpaBHUTE €€ ¢ KOIOM
OTBETA U MOMPOOYITE BBISICHUTB, YTO TIOTILIO He TaK. AHAJIH-
3UPYs CBOM OIMUOKHU, BBl y3HAETE MHOTO TIOJIE3HOTO.

Pentenve mpukmasiHbix 3a/1a4 — caMoOe UHTEPECHOE B TTPO-
rpaMMMPOBAHUM, ¥ OHO Ke IIPUHOCUT HauOOJIBIIYIO MPaK-
THYECKYIO MM0JIb3y. XOPOIIO IMPOBOJIUTE BPpeMS U HUKOT /A
He caaBaiiTech! IIpuMmepHbIil Ko oTBeTa IPUBEIEH B IIPH-
noxennn /1.
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CMNACKNBO!

Ber moutu gobpanuch qo kouna kauru. Crnacubo, 4To Bbl
TIPOYUTATIN €€, — HAJIeI0Ch, BaM MOHPaBUIoCch. Ho 4o erre
BaJKHEE, 1 HICKPEHHE HAJIEIOCh, YTO KHUTA TOMOKET BaM OCBO-
UTh a3bl IporpaMmMupoBanus Ha Python.

S 3naro, 4yTo 0 MporpamMMupoBanuu Ha si3bike Python namm-
CaHbI JIECITKU KHUT, HO BbI BbIOpai nuMeHHo a1y, Etite pas
cracu6o, uto gounTanu a0 koumal! [Ipodyiite yrpaxHeHUs
U 33/1a4!, Ha IIPAKTHUKE BBl MHOTOI'O CMOXKeTe I0CTUYb.

U nocnemree, HO He MeHee BasKHOE: BECh MCXOTHBIN KOJI TTPO-
eKTa 1 TPUJIOKeHU MOKHO cKauaTh 1o ajipecy: https://www.
learncodingfast.com/python.


https://www.learncodingfast.com/python
https://www.learncodingfast.com/python
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MPUNOXXEHUE A.
PABOTA CO CTPOKAMU

IIpumeuanue: 3anuch [start, [end]] o3Hauaer, 4TO ap-
TYMEHTHI start u end He SIBJSIOTCS 00si3aTeIbHBIMU. Ecim
YKa3aHO TOJIbKO OJIHO YUCJIO, TO IIPEAIIOJAraeTcs, 4YTO 9TO
3HaueHue start.

# oTMedaeT HayaJIo KOMMEHTapusl

OTMeYaeT HavyaJlo U KOHeIl MHOTOCTPOYHOTO KOMMEH-
Tapus

Kon oopmien MorOmmpuHHEBIM IpudTOM

=> OTME€YaeT HadaJIO BbIBOJAA

count (sub, [start, [end]])

BosspaiiaeT kosimuecTBO BXOKACHUN TTOJICTPOKU SUb B CTPO-
Ke.

[Torck TPOBOJUTCS C yUETOM PErucTpa CUMBOJIOB.

[Mpumep]

# B cnepywwux npumepax 's' BCTpeyaeTcsa B NO3ULUAX
# c uHpoekcamn 3, 6 M 10 noacyeT Mo BCeN CTpoke
'This is a string'.count('s"')

=> 3

# noacyeT OT uHAekca 4 A0 KOHUA CTPOKMU

'This is a string'.count('s', 4)

=> 2

# nopgcyeT oT uHAOekca 4 po 10-1

'This is a string'.count('s', 4, 10 )

=>1
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# nopcyet 'T'. HailpeHo Tonbko 1 BXoxAaeHue 'T',
# Tak Kak QYHKUMS pas3nuyaeT perucTp CUMBOJIOB.
'This is a string'.count('T")

=> 1

endswith (suffix, [start, [end]])

Bosspainaet True, ecyiu CTPOKa 3aBeplaeTcs 3a/laHHbIM cyd-
¢urcom suffix; B IPOTUBHOM ciryyae Bo3Bpaiaercs False.

suffix TakKe MOXET Coep:KaTh KOPTEK cy(hPuKCoB.
[Torck IPOBOAUTCS C y4€TOM PerucTpa CUMBOJIOB.

[Mpumep]

# 'man' BcTpevaeTcAa B No3uuuMuM C uHAekcamum oT 4 o 6
# npoBepseTcs BCA CTpoka
'Postman'.endswith('man")

=> True

# npoBepka OT MHAeKCa 3 A0 KOHLA CTPOKMU
'Postman’ .endswith('man', 3)

=> True

# npoBepka OT uHAeKca 2 go 6-1
'Postman'.endswith('man', 2, 6)

=> False

# npoBepka OT uHAekca 2 go 7-1
'Postman’.endswith('man', 2, 7)

=> True

# ucnonb3oBaHue kopTexa cyddukcoB (npoBepka oT
UHAekca 2 po 6-1)

'Postman’.endswith(('man', 'ma'), 2, 6)

=> True
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find/index (sub, [start, [end]])

BosBparaet nngexc mo3uImu CTPOKU, B KOTOPOH HaleHO
nepBoe BXOXK/IEHWE TIOJICTPOKH sub.

find() BO3Bpamiaer -1, ecjau MOACTPOKA sub He HalifieHa.

index () BosBpaiaer ValueError, ecau MOJACTPOKA sub He
HaiijleHa.

IToucxk IIPOBOUTCA C YUYETOM PETHUCTPA CUMBOJIOB.

[Mpumep]

# npoBepka BCel CTPOKMU

'This is a string'.find('s")

=> 3

# npoBepka OT uMHAeKCa 4 [O KOHLA CTPOKM
'This is a string'.find('s', 4)

=> 6

# nposepka oT uHAekca 7 go 11-1
'This is a string'.find('s', 7,11 )
=> 10

# noacTpoka sub He HaWAeHa

'This is a string'.find('p")

=> -1

'This is a string'.index('p")

=> ValueError

isalnum()

Bosspainaer True, eciii Bce CUMBOJIBI CTPOKU SIBJISTIOTCSI
a1paBUTHO-IUMPOBBIMU 1 CTPOKA COAEPIKUT XOTSI ObI OMH
CUMBOJT; B TIPOTUBHOM CJIyyae Bo3Bpariaercs False.

[Tpomycku (whitespace) He oTHOCsITCST K KaTeropun asga-
BUTHO-TIU(DPOBBIX CUMBOJIOB.
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[Mpumep]
'abcd1234'.isalnum()

=> True
'abcd1234".isalnum()
=> False

'abcd'.isalnum()

=> True

'1234"' .isalnum()

=> True

isalpha()

Bosspamaer True, ecyi Bce CUMBOJIbI CTPOKU SIBJISIIOTCS
ahaBUTHBIMY M CTPOKA COAEPKUT XOTST OBI OJIITH CUMBOT,
B IIPOTUBHOM CJIydae Bo3Bpalaercs False.

[Mpumep]
'abcd'.isalpha()

=> True
'abcd1234'.isalpha()
=> False

'1234"' .isalpha()

=> False

'a b c'.isalpha()

=> False

isdigit()
Bosspariaet True, ecii Bce CUMBOJIBI CTPOKU SIBJISTIOTCS
1dpamMu U CTPOKA COAEPIKUT XOTsI ObI OAMH CUMBOJL; B IIPO-
TUBHOM CJIy4ae Bo3BpalaeTcs False.

[Npumep]

'1234" .isdigit()

=> True
'abcd1234'.isdigit()
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=> False
'abcd'.isdigit()

=> False

'12 3 4'.isdigit()
=> False

islower()

BosBpaiaet True, ecsii Bce perncTpoBble CUMBOJIBI UMEIOT
HVDKHUE PETHCTP U CTPOKA COAEPKUT XOTsT OBl OJIUH PETH-
CTPOBbIII CUMBOJT; B IPOTUBHOM CJIydae Bo3Bpalaercs False

[Mpumep]

'abcd’' .islower()
=> True
'Abcd'.islower()
=> False

"ABCD' .islower()
=> False

isspace()

Bosspaimaet True, ecyii CTPOKa COEPIKUT TOJBKO CUMBOJIBI-
HpOHy€KHIIXOTHﬁ6bIOHHHﬁCHMBOﬂ;B IIPOTUBHOM CJly4ae
BO3Bpailaercd False.

[Mpumep]

' '.isspace()
=> True

'a b'.isspace()
=> False
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istitle()

Bosspaiaer True, ecjii CTPOKa UMEET TUTYJIbHBINA PETUCTP
(BCe cJ10Ba HAUMHAIOTCS ¢ CUMBOJIa BEPXHETO PETUCTPA, OCTAIb-
Hble CUMBOJIBI OTHOCATCS K HUKHEMY PETUCTPY ) U COAEPIKUT
XO0T4 OBL OZIUH CUMBOJL

[Mpumep]
'This Is A String'.istitle()
=> True
'This is a string'.istitle()
=> False

isupper()

BosBpainaer True, ecsii Bce perucTpoBble CUMBOJIBI UMEIOT
BEPXHUI PETHCTP U CTPOKA COMEPSKUT XOTSI ObI OJIH PEru-
CTPOBBIII CUMBOJI; B IPOTUBHOM CJIy4yae Bo3Bpalaercs False

[Mpumep]
"ABCD' .isupper()
=> True
"Abcd’ . isupper()
=> False
"abcd' . isupper()
=> False

join()
Bosspaniaer cTpoky, B KOTOPOl KOMIIOHEHTHI TIePe/JaHHOTO
apryMeHTa COeJIMHSIOTCS Yepe3 pas/ie/IuTeb.

[Mpumep]

sep = '-
myTuple = ('a', 'b', 'c'")
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myList = ['d', 'e', 'f']
myString = "Hello World"
sep.join(myTuple)

=> 'a-b-c'
sep.join(myList)
=> 'd-e-f'

sep.join(myString)
=> 'H-e-1-1-0- -W-o0-r-1-d"’

lower()

BosBpaiiaet Kommio CTpoKH, IpeoOPasoBaHHYIO K HIKHEMY
perucTpy.

[Mpumep]
'Hello Python'.lower()
=> 'hello python’

replace(old, new[, count])

Bossparaet konmio cTpOKH, B KOTOPOH BCE BXOKACHUS TTO/I-
CTPOKHU 0ld 3aMeHAIOTCS HA New.

AprymenT count He siBJisieTcst 00sizaresibHbIM. Ecoin on 3aj1aH,
TO 3aMEHSI0TCS TOJIBKO IIepPBble count BXOXKIAEHUIA.

IToucxk IIPOBOJIUTCA C YUETOM PETUCTPa CUMBOJIOB.

[Mpumep]

# 3ameHa Bcex BXOXAEHWW

'This is a string'.replace('s’,
=> 'Thip ip a ptring'

# 3aMeHa nepBbIX 2 BXOXAEHWW
'This is a string'.replace('s', 'p', 2)
=> 'Thip ip a string'

p')
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split([sep [,maxsplit]])

BosBpaiiaer crmcok cJioB B CTPOKe, pa3bUTOI 10 pas/iesiu-
TEJIo sep.

ApryMeHTBI sep 1 maxsplit He ABJISAIOTCS 00513aTEIbHBIMU.

Ecau apryMeHT sep He 3a/laH, TO B KaueCTBE pas3/le/InTeist
UCIIOJIb3Y€ETCsT TIPODEL.

Ecsom aprymenT maxsplit 3a7iaH, BBITIOJHSIETCS MaKCUMYM
maxsplit pasOueHuii.

ITouck IIPOBOJIUTCA C YYETOM PETUCTPA CUMBOJIOB.

[Mpumep]

# pasbueHune c ucnonb3oBaHueM npobenoB Kak paspenutenen
'This is a string'.split()

=> ['This", 'is', 'a', 'string']

# pasfenuTenem ABNAeTCA 3anATad, 3a KOTOpoi crneayeT
# npoben

'This, is, a, string'.split(', ')

=> ['This', 'is', 'a', 'string']

# pasfenuTenem ABNAETCA 3anATaA, 3a KOTOpoW creayeT
# npoben

# BLINONHAKNTCA TONbKO 2 pa3bueHuna

'This, is, a, string'.split(', ', 2)

=> ['This', 'is', 'a, string']

splitlines ([keepends])

BosBpaiaer crimcok u3 cTpoKH, pa3bUToON Ha JIOTHYECKUE
CTPOKH; pazbuenue TPOUCXOAUT 110 IPAHUIAM JIOTHYECKIX
CTPOK.
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Pa3pbIBBI CTPOK He BKIIIOYAIOTCS B TOJTYYECHHBIHN CITUCOK, €CJIN
TOJIBKO apryMeHT He 33JlaH U He paBeH True.

[Mpumep]

# cTpoku pasbuBawTca no \n

'This is the first line.\nThis is the second line'.
splitlines()

=> ['This is the first line.', 'This is the second line.']
# pasbueHue CTpPOKM, COCTOAWENH M3 HECKONbKUX

# normyeckux cTpok (Hanpumep, CTPOKU, onpenensemoi

# mapkepamun ''")

"'"'This is the first line.

This is the second line.'''.splitlines()

=> ['This is the first line.', 'This is the second line.']

# pas3bueHue C coxpaHeHMEeM pa3pbiBOB CTPOK

'This is the first line.\nThis is the second
line.'.splitlines(True)

=> ['This is the first line.\n', 'This is the second
line."]

This is the first line.

This is the second line.'''.splitlines(True)

=> ['This is the first line.\n', 'This is the second

line.']

startswith (prefix[, start[, end]])

Bossparmaer True, eci cTpoka HAYMHAETCS C 3a[aHHOTO
npedukca prefix; B MPOTUBHOM CJIydae Bo3Bpalaercs False.

prefix TakyKe MOXKET COIEP:KaTh KOPTEXK MPeUKCOB.
Tlonck IIPOBOJUTCA C YUYETOM PETHUCTPA CUMBOJIOB.
[Mpumep]
# 'Post' BcTpevaeTcs B no3uuuMuM C uHAEeKcamum oT © po 3

# npoBepka BCel CTpoKu
'Postman'.startswith('Post")
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=> True

# npoBepka OT uHAeKCa 3 [0 KOHUa CTpOKwU
'"Postman'.startswith('Post’', 3)

=> False

# npoBepka OT uHAeKkca 2 ao 6-1
'Postman’.startswith('Post', 2, 6)

=> False

# npoBepka OT uHAeKkca 2 Ao 6-1
'"Postman'.startswith('stm', 2, 6)

=> True

# ucnonb3oBaHue kopTexa npepukcoB (MNpoBepka
# OT uHAeKca 3 [0 KOHLA CTPOKM)
"Postman’.startswith(('Post', 'tma'), 3)
=> True

strip ([chars])

BosBpaiaer Konmio CTpoKH, U3 KOTOPOH yIassiioTcs Hauallb-
Hble ¥ KOHEUHbIE CUMBOJIbI, BXO/A1IHME B chars.

Ecnu aprymeHT chars He 3aj1aH, TO U3 CTPOKHU yAQJISIIOTCS
MIPOIYCKH.

ITouck IIPOBOJIUTCA C YYETOM PETUCTPA CUMBOJIOB.

[Mpumep]
# ynaneHue nponyckos
! This is a string ".strip()

=> 'This is a string'

# ypaneHve 's'. HuKakuMe CMMBOSbI He YyAanAWTCA, MNOTOMY
# 4TOo 's' He HaxoAMTCA B Ha4vane WAM KOHLUe CTpOKU
'This is a string'.strip('s"')

=> 'This is a string’

# ynaneHune 'g'.

'This is a string'.strip('g")
=> 'This is a strin’



Mpunoxexue A. PaboTa co CcTpokamm 201

upper()

Bosspalaer Koo CTpoKH, IpeoOpa3oBaHHYIO K BEDXHEMY
peructpy.
[Mpumep]

'Hello Python'.upper()
=> "HELLO PYTHON'



MNPUNOXXEHWE b.
PABOTA CO CINUCKAMA

=> OTMEYaeT HadaJlO BbIBO/Ja

append()

I[O6&BJIHCT IJIEMEHT B KOHEI] CIIMCKa.

[Mpumep]

myList = ['a', 'b’,
myList.append('e")
print (myList)

=> ['a', Ibl) Icl) ldl) ‘e']

¢, 'd']

del
Ynanger asieMeHTbI U3 CIIUCKA.

[Mpumep]
myList = ['a', 'b"', 'c', 'd', 'e', 'f', 'g', 'h',
i, '3, 'k, 1]
# ypnaneHve TpeTbero snemeHTa (MHAeKC = 2)
del myList[2]
print (myList)
=> ['all Ibl) Idl) lelj |'F': |g': 'h': 'iIJ 'j ]
1]
# ypaneHuwe snemMeHTOB OT uHAekca 1 po 5-1
del myList[1:5]
print (myList)
=> [-a-, 'gl) Ihl: Ii‘) lj'z |k'.v '1']
# ypaneHume 3/1eMeHTOB OT uHAeKkca © po 3-1
del myList [ :3]
print (myList)
= ['i', '§', k', '1']
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# ypaneHue 3/1eMeHTOB OT uMHAeKca 2 A0 KOoHua
del myList [2:]

print (myList)

=> ['i", 'J']

extend( )
O6bennugeT ABa CIUCKA.

[Mpumep]

myList = ['a', 'b', 'c', 'd', 'e']
myList2 = [1, 2, 3, 4]
myList.extend(myList2)

print (myList)

= ['a', 'b', 'c', 'd', 'e', 1, 2, 3, 4]

in
[IpoBepsert, IpUCyTCTBYET JiK 9JIEMEHT B CITUCKE.

[Mpumep]

myList = ['a', 'b', 'c', 'd']
‘c' in mylList

=> True

'e' in mylList

=> False

insert()

JloOaBJisieT aJ1IeMEHT B CIIMCOK B 3a/[aHHOM ITO3UIIMH.

[Mpumep ]

myList = ['a', 'b', 'c', 'd', 'e']
myList.insert(1, 'Hi')

print (myList)

= ['a', 'Hi', 'b', 'c', 'd', 'e']
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len()
OmpenesisieT KOTMIECTBO 3JIEMEHTOB B CITUCKE

[Npumep]

myList = ['a', 'b', 'c', 'd']
print (len(myList))

=> 4

pop()
HonyqaeT 3Ha4YeHune aJieMeHTa 1 yIIaJISIeT €ro u3 CITMCKa.
B aprMeHTe JAOJIKEH IIE€EPE/IaBaTbCA NMH/AEKC 3JIEMEHTA.

[Mpumep]

myList = ['a', 'b', 'c', 'd', 'e']
# ynaneHue TpeTbero 3/eMeHTa
member = myList.pop(2)

print (member)

=>cC

print (myList)

=> ['a', 'b', 'd', 'e']

# yhaneHue nocnefHero siemMeHTa
member = myList.pop( )

print (member)

=> e

print (myList)

=> ['a', 'b', 'd']
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remove()

YnansgeT asieMeHT U3 criucKa. B aprymMenTe 10JKeH Tiepe-
JABATHCST CITUCOK.

[Mpumep]

myList = ['a', 'b', 'c', 'd', 'e']
# ypaneHve snemeHTa 'c'
myList.remove('c")

print (myList)

=> ['a'-’ lb') ‘d') 'e']

reverse()

HepeCTaBJIHeT 9JIEMEHTDI CITMCKa B O6paTHOM ITOpAAKE.

[Mpumep]

myList = [1, 2, 3, 4]
myList.reverse()
print (myList)

=> [4, 3, 2, 1]

sort()

CopTupyeTt crmcox B andaBUTHOM WU YUCTOBOM TTOPSI/IKE.

[Mpumep]

myList = [3, 0, -1, 4, 6]
myList.sort()
print(myList)

=> [-1, @, 3, 4, 6]
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sorted()

BosBpaiiaet HOBbIIT OTCOPTHPOBAHHBIN CIIUCOK O3 N3MeHe-
HUS UCXO/IHOTO CIIUCKA

B aprymenTe 0JKeH Tiepe1aBaThCs CIIHCOK.

[Mpumep]

myList = [3, 0, -1, 4, 6]

myList2 = sorted(myList)

# MCXOAHbIA CNUCOK He OTCOPTUPOBAH
print (myList)

= [3, 0, -1, 4, 6]

# HOBbIN CMUCOK OTCOPTUPOBAH

print (myList2)

= [-1, o, 3, 4, 6]

OnepaTop cnoxeHuA: +
BrimonnseT canugnne CIucKoB.

[Mpumep]

myList = ['a', 'b', 'c', 'd']
print (myList + ['e', 'f'])

= ['a', 'b', 'c', 'd', 'e', 'f']
print (myList)

= ['a', 'b', 'c', 'd']

OnepaTop yMHOXeHus: *
JlyOmupyeT CImcoK 1 MPUCOEANHSIET KOO K KOHILY CITUCKA.

[Mpumep]

myList = ['a', 'b', 'c', 'd']

print (myList*3)

=> ['a', Ibl) Ic‘) Id‘) ‘a') ‘b') 'C'} 'dl) 'a', Ibl)
e, d']
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print (myList)
=> [laI, lbl, ICI, ldl]

MNpumeyaHue

OmnepaTopbl + U * He U3MEHSIOT UCXOMHOTO CIHUCKA.
B 060ux mpuMepax CIIMCOK IIOCJIE BBIIOJTHEHUS Olepa-
[T COJEPIKUT TeE JKe 9JIEeMeHTh [ 'a', 'b', 'c', 'd'].



NPUNOXXEHWE B.
PABOTA C KOPTEXXKAMU

=> OTMEYaeT HadaJlO BbIBO/Ja

del
Ynanser xoprex.

[Mpumep]

myTuple = ('a', 'b', 'c', 'd")

del myTuple

print (myTuple)

=> NameError: name 'myTuple' is not defined
in

[IpoBepsieT, IpUCYTCTBYET JIM 3JIEMEHT B KOPTEKeE.

[Mpumep ]

myTuple = ('a', 'b', 'c', 'd")
'c' in myTuple

=> True

'e' in myTuple

=> False

len( )

Onpez[eﬂﬂeT KOJIMYECTBO 9JIEMEHTOB B KOPTEXKeE.

[Mpumep]

myTuple = ('a', 'b', 'c', 'd")
print (len(myTuple))

=>4
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OnepaTop cJjioxeHusa: +
BoimosasgeT cmugune KOpTexe.
[Mpumep]
myTuple = ('a', 'b', 'c', 'd")
print (myTuple + ('e', 'f'))
=> ('a'-’ lb') ‘C') 'd'} 'el) 'fl)
print (myTuple)
=> (Ial’ lbl’ ICIJ ldl)

OnepaTop yMHOXeHus: *

Jlybsimpyer KOpTek W MPUCOEIMHSIET KOUIO K KOHILY KOp-
Texa.

[Mpumep ]

myTuple = ('a', 'b"', 'c', 'd")

print(myTuple*3)

=> ('a" lb') ‘C') 'd'J 'aIJ 'bl) ICIJ Idl) Ia|) lb')
‘c', 'd")

print (myTuple)
=> (IaI, Ibl, ICI’ ldl)

MNpumevaHue

Omepatopbl + U * He U3MEHSIOT UCXO/IHOTO KOPTEXKA.
B o60oux IpuUMepax KOPTEsK OCJIe BBIIIOJTHEHNA Ollepa-
IIUH COJIEPSKUT T€E JKe JIeMeHThL [ 'a', 'b', 'c', 'd'].



MNPUNOXXEHUET.
PABOTA CO CJ/1IOBAPSMU

=> OTMEYaeT HadaJlO BbIBO/Ja

clear()

VYnanger u3 ciaoBaps Bce aJleMeHTbl U BO3BpalllaeT IyCTOi
CJI0Bapb.

[Mpumep]

dicl = {1: 'one', 2: 'two'}
print (dicl)

=> {1: 'one', 2: 'two'}
dicl.clear()

print (dicl)

=>{}

del

Ynanget Bech cJI0Baph
[Mpumep]
dicl = {1: 'one', 2: "two'}
del dic1

print (dicl)
=> NameError: name 'dicl' is not defined

get()

Bo3BpaLuaeT 3Ha4Y€Hue /1JIA 3a/laHHOI'O KJIro4a.

Ecim xirtou He HatizieH, BO3BpaIaeTcs KaodeBoe CJI0BO None.,
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Takske MOKHO 3a/1aTh 3Ha4Y€eHune, KOTopoe A0JIKHO BO3Bpa-
HaTbCA JIA OTCYTCTBYIOHIETO KJIHOYaA.

[Mpumep]

dicl = {1: 'one', 2: 'two'}
dicl.get(1)

=> ‘'one’

dicl.get(5)

=> None

dicl.get(5, "Not Found")

=> 'Not Found'

in
IIpoBepseT, UTO 27eMEHT TPUCYTCTBYET B CJIOBapE.

[Mpumep]

dicl = {1: 'one', 2: 'two'}
# no K4y

1 in dicl

=> True

3 in dicl

=> False

# No 3Ha4veHuw

‘one' in dicl.values()
=> True

"three' in dicl.values()
=> False

items()

BosBpariaeT criicok nap cioBapsi B BUjie KOPTEXKEN.
[Mpumep ]
dicl = {1: 'one', 2: "two'}

dicl.items()
=> dict_items([(1, 'one'), (2, "two')])
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keys()
Bosspaniaer crincok KJodei caoBapsi.

[Mpumep]

dicl = {1: 'one', 2: "two'}
dicl.keys()

=> dict_keys([1, 2])

len()
OmpenengeT KOTMYECTBO 3JIEMEHTOB B CJIOBape

[Mpumep]

dicl = {1: 'one', 2: 'two'}
print (len(dicl))

=> 2

update()

JloGaBsieT maphl «KJII0Y — 3HAYEHUe» M3 OJHOTO CIOBAPSI
B 1pyTOii. [{yOnuKaThl yansiorest

[Mpumep]

dicl = {1: 'one', 2: 'two'}

dic2 = {1: 'one', 3: 'three'}
dicl.update(dic2)

print (dicl)

=> {1: 'one', 2: "two', 3: 'three'}
print (dic2) #no change

=> {1: 'one', 3: 'three'}
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values()
Bosspataer cricok 3HaueHui caoBaps.

[Mpumep]

dicl = {1: 'one', 2: 'two'}
dicl.values()

=> dict_values(['one', 'two'])



MNPUNOXXEHWNE A.
OTBETbI K YINPAXHEHUAM

YMPAXHEHHME 1.1

def printInstructions(instruction):
print(instruction)

YMNPAXHEHUE 1.2

def getUserScore(userName):
try:
input = open('userScores.txt', 'r')
for line in input:
content = line.split(', ")
if content[@] == userName:
input.close()
return content[ 1]
input.close()
return '-1'
except IOError:
print("File not found. A new file will be
created.")
input = open('userScores.txt', 'w')
input.close()
return '-1'

YMNPAXHEHUE 1.3

def updateUserScore(newUser, userName, score):
from os import remove, rename

if newUser == True:
input = open('userScores.txt', 'a')
input.write(userName + ', ' + score + '\n')
input.close()

else:
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temp = open('userScores.tmp', 'w')

input = open('userScores.txt', 'r'")
for line in input:
content = line.split(', ')
if content[@] == userName:
temp.write(userName + ', ' + score + '\n')
else:

temp.write(line)

input.close()
temp.close()

remove('userScores.txt")
rename('userScores.tmp', 'userScores.txt')

YNPAXHEHUE 2.1

class Game:
def init_ (self, noOfQuestions = 0):
self. _noOfQuestions = noOfQuestions

@property
def noOfQuestions(self):
return self._noOfQuestions

@noOfQuestions.setter
def noOfQuestions(self, value):
if value < 1:
self. noOfQuestions =1
print("\nMinimum Number of Questions = 1")
print("Hence, number of questions will be set
to 1")
elif value > 10:
self. noOfQuestions = 10
print("\nMaximum Number of Questions = 10")
print("Hence, number of questions will be set
to 10")
else:
self._noOfQuestions = value
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YMNPAXHEHWUE 2.2

class BinaryGame(Game):
def generateQuestions(self):
from random import randint
score = O

for i in range(self.noOfQuestions):
basel® = randint(1, 100)
userResult = input("\nPlease convert %d to
binary: " %(basel@))
while True:

try:
answer = int(userResult, base = 2)
if answer == baseld:

print("Correct Answer!™)
score = score + 1
break

else:
print("Wrong answer. The correct answer

is {:b}.".format(basel®))
break
except:
print("You did not enter a binary number.
Please try again.")
userResult = input("\nPlease convert %d to
binary: " %(basel@))

return score

YMNPAXHEHUE 2.3

class MathGame(Game):
def generateQuestions(self):
from random import randint
score = O
numberList = [0, ©, 0, 0, 0]
symbolList = ["", "', "', ""]
operatorDict = {1:" + ", 2:"' - ', 3:'k' ) 4Ry
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for i in range(self.noOfQuestions):
for index in range(@, 5):
numberList[index] = randint(1, 9)
# Cm. obbACHeHWe Huxe
for index in range(0, 4):

if index > @ and symbolList[index - 1] == "**':
symbolList[index] = operatorDict[randint(1,
3)]
else:
symbolList[index] = operatorDict[randint(1,
4)]

questionString = str(numberList[0])

for index in range(@, 4):
questionString = questionString +
symbolList[index] + str(numberList[index+1])

result = eval(questionString)
questionString = questionString.replace("**", "~")
userResult = input("\nPlease evaluate ¥%s:

"%(questionString))
while True:
try:
answer = int(userResult)
if answer == result:
print("Correct Answer!™)
score = score + 1
break
else:
print("Wrong answer. The correct answer
is {:d}.".format(result))
break
except:

print("You did not enter a valid number.
Please try again.")
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userResult = input("\nPlease evaluate %s:
"%(questionString))

return score

HaunHas co BToporo snemeHTa (T. e. index = 1)

B symbollList, cTpoka

if index > @ and symbolList[index-1] == "**':
npoBepseT, COAEPXUT u

npeabiaywmin snemeHT B symbollList omepaTop **.

Ecnum copepxuT, TOo KomaHga symbollList[index] =
operatorDict[randint(1, 3)]

BbIMOSIHAETCA. B 3Tom cnyyae ¢yHkuum randint nepepaetcsa
amanasoH ot 1 go 3.

Takum obpasom, onepatop **, wumewwuin knwd 4

B operatorDict, HE BYIET

npuceoeH symbolList[index].

C Opyroii CTOpOHbl, ecnu Mpefbiayluii 3eMeHT He COLepXuUT
onepaTtop **, KomaHga

symbolList[index] = operatorDict[randint(1, 4)] 6yaeTt
BbiMOJSIHEHa. Tak Kak

¢yHKUMM randint nepepaeTca amanasoH oT 1 po 4, 6yayTt
CreHepupoBaHbl 4ucna

u3 Habopa 1, 2, 3 u 4. A 3HauuT, symbolList[index]
6ynyT npucBauBaTbCA

onepaTopbl +, -, * u *¥*,

YMPAXHEHVE 3.1

from gametasks import printInstructions,
getUserScore, updateUserScore
from gameclasses import Game, MathGame, BinaryGame
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YMNPAXXHEHUE 3.2
try:
mathInstructions =
B 3Toil Mrpe Bam npepnaraeTca pewuTb NPOCTYH
apudmeTMyeckynw 3agavy.
3a KaxAblhi NMpaBW/IbHbIN OTBET BaM Ha4yucaAeTCA OAHO OYKO.
3a owunboYHble OTBETbl OYKW HE OTHUMAKTCA.

binaryInstructions =
B 3Toil urpe Bbl nosny4aeTe LeCATUYHOE HUCAO.
Bawa 3agava — npeobpasoBaTb ero B ABOUYHYW CUCTeMy
cYucneHua.
3a KaxAbll NpaBUNibHbIA OTBET BaM Ha4yUCNAETCA OLHO OYKO.
3a ownboyHble OTBETbl OYKW HE OTHUMAKTCA.
Vi
mg
bg

MathGame()
BinaryGame()

userName = input("\nPlease enter your username: ")
score = int(getUserScore(userName))

if score == -1:
newUser = True
score = @

else:

newUser = False

print("\nHello %s, welcome to the game." %(userName))
print("Your current score is %d." %(score))

userChoice = 0

while userChoice != '-1":
game = input("\nMath Game (1) or Binary Game
(2)2: ")
while game != '1' and game != '2":

print("You did not enter a valid choice. Please
try again.")
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game = input("\nMath Game (1) or Binary Game

(2)?: ")

numPrompt = input("\nHow many questions do you
want per game (1 to 10)?: ")
while True:
try:
num = int(numPrompt)
break
except:
print("You did not enter a valid number.
Please try again.")
numPrompt = input("\nHow many questions do
you want per game (1 to
10)?: ")

if game == '1':
mg.noO0fQuestions = num
printInstructions(mathInstructions)
score = score + mg.generateQuestions()
else:
bg.noOfQuestions = num
printInstructions(binaryInstructions)
score = score + bg.generateQuestions()

print("\nYour current score is %d." %(score))

userChoice = input("\nPress Enter to continue or
-1 to end: ")

updateUserScore(newUser, userName, str(score))

YMNPAXHEHUE 3.3

except Exception as e:
print("An unknown error occurred. Program will
exit.")
print("Error:

, e)



N HAMOCHEAOOK...

Ecsm Most kHura omMorsia Bam, st Oyjty o4eHb pu3HaTeseH,
€CJIM BBl pacCKaskeTe O Heil CBOUM JIPY3bSIM.

[IporpaMmMupoBaHue JIJisl MEHSI — 9TO UCKYCCTBO U HAyKa.
ITO B BBICIIEH CTEIIeHN YBJIEKATeJIbHOE U MPUITHOE 3aHSI-
tue. $ HazeCh 3apa3uTh CBOMM 9HTY3UA3MOM KaK MOKHO
6OoJIbIIIE JTIOAEH.

Kpome Toro, Hazieroch, 4To Baiire o0yveHne Ha 3TOM He 3a-
koHuUTCS. Ecain Bac MHTEPECYIOT Ipyrre 3a/la4u 10 1po-
rpaMMUPOBaHUIO, TOCceTUTe cauT https://projecteuler.net/.
Kenaro ynaun!
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