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JIEKIIMA 1. BEAEHUE B PYTHON

1.1 BBenenue

Python — 370 NpocToM, MWSKME, NONYNAPHLE, W, UTO camoe mMmassoe, BocTpefoBassmiM Az
NPOTPAMMADCEIHMA, HE KOTODOM MOIKHO HANWCATE NpaETHWECkW Bce. Co3Nasats eeb-npoesTh,
3EHWMATBECA MALLWHHEIM OOyUSHWEM ¥ 3HANWM30M 03845, JETOMATAIAPOEITE 33 034M CHCTEM-
HOMD A0MWUHUCTPMPOEAHNA W MHOMe gpyroe. Bac %oet nyTe OT 3HaK0oMETES C WHTEPNPETATOROM
Python, CTRYKTYPaMK Sassci W PyHKUMAME 00 paspabotin cobCTERHHOMD CETEBOM KNMEHT-
CEpEEpHONT NpUNoKeHWA. B Npouseccs n3yusHMA KYPCa Bel NOMPY3IUTECE B MWD 0f8aTHO-0pHeH-
THPOESHOTD NPOTPAMMARIEAHWR, N0 HAN0MUTECE G MBEOMTNOTOUHLIM ¥ ACHHIPOHMHEIM NPOEam-
MHPOESHAEM. ABTOPGE KYPCa CTPEMWMMCE NOKPLITE BCE TeMmsl, HeolnoauMmce paspabomunky
KaNOLM AeHb. Kpome Tom, kype cogepsmT Gonbluce KONWUECTBO NPAKTHUSCKMX NDMMEpOE |
3agnau.

1.2 O sa3bIKke

B xoHue 30-x rogce Npownons Bexa COTPYOHME MNNaHACKIT WYEHTPE MaTeMITHON M MHOpMa-
THkM MEna0 Bad Poocym pelunn co3fame ceod CODCTBEHHLM R3ILIK NPOrPaMMUDOSEaHUA, OTNK-
YAKILWACA NPOCTOTON M BalpazWTensHocTED. B 1991 rogy os onyGnMkoBan MCXOQHWEW R3uiKa,
KOTOPSIA NOMYJAn Haleasme Python — B wecTh NonynApHoro Tenswoy «MeTasowmn wipk Mow-
T MadtoHax. MBMA0 YAaANoth COAAaTE WHTEPNPETUDYEMBLIH ALK C OWHAMWYSCKON THNH33LWER
¥ aETOMaTMdecKod cOopKoW MYCOpa, Ha KOTOPOM NO-HACTOALEMY NPUATHO MMCaTh ko, Taoke
Bonbwum nniocowm Python-a RENRETCA TO, YTO 33 Mg CYLUECTEOEAHWR A3LKE ONA Hero Bwino
HAMWCAHT MHOWECTED roToBe GMBnKMoTex Ha BCR CYUaW EHIHW.

BawHem cobummem B mcToprn Python-a Boin momeHT, Kora paspabomuss BsIMycTWm Tpe-
ThiD BEPCHID, O0pPATHO HECOBMECTMYID CO BTOPOM, UTOOL pelsT: HEKDTODLIE APMHTEETYPHLE
HENOCTATEM BTOPOW Bepo fesika. O5paTHIRA HeCOBMECTHMOCTE NPUBSNA K TOMY, UTD 00 CHX
NoP MHEOTHE NPOOIKIUH-CRCTEME WCNoNs3y0T Python eeposm 2. Tew He menee, 8 2020-w rogy
obuuManesan nogaepska Python 2 npexkpatiTer, NoOSTOMY HOBLE NPOEKTH CTOMT HIUMHATL
MMeHHD Ha Python 3. B xypoe Bynet pacckazaso o Python 2, 3 wseesso — Python 3.6

Crosam oTMeTHTE, Ut Python — amo Hazsanwe cneyndeEaUmMn R3sIKE, OCHOEHER Mo PEani-

3AYMA HINWCAHA Ha Aakke C W HaaemaeTeR CPython, EcTe w apyrie peanuzagmn cneyndesa-
LMK A3LIKE, OOHAKD B SaHH0M KypCe nog cnosoM Python MMesTCA B BMOY MMEHNH0 PEanMzalMA
Ha G — CPython. Momanesms kon CPython oTipelT # QoCTyNeH No couinke Ha github. Taoke
npceET Python MMEeT BENWKONENHYID ACKYMEHTIALMED ¢ DONLWMM E0NEUSCTEOM NWEMEPDE, D0-
CTYNHYK Ha ohMUMANEHOM CIATE.

Mpexoe yem HaWaTE NPOTPAMMWPOESTE, OCTANOCE PEWWTE 483 BONPOCE: KaK YCTAHOEMTE
Python 3 B cucTeMy W 2 K3KOM PEIaAKTORE NMCaTe £og Ha Python.



1.3 Hayayio nporpaMMHupOBaHUS

Python — llrreprlpempleuhl'l AZLIK NPOMP3MMAPOEaHNA, M AR Hero ECTE MHTEPAKTMEHEIA MH-
TepMpeTarop, OOCTYNHLIA M3 KOMaHAH0W cTpokn. [INA ero 3anycka, HY#HD nabpaTte 2 KoMaHg-
HOW CTPOKE KoMaxgy python wne python3 (2 33EMCAMOCTA OT BalUen CHCTEME! W cnocoba
YCTIHOERA HHTemp-%'lmpa]

B wHTepakmwason obonouke Python-a sosso GeICTpo NposepeTe EKy-HROYOE MMNOTEIY,
NOSKCNEPUMEHTHPOSATE MK NPOCTO BOCTONL30BATLCA BN K3k EANGKYNATOROM. Tasse MOHD
HANEYATATE KAKYH-HUDYAL CTPOKY, MCNONEZIYA QNA 3TOM BCTROSHHYH yHKUMK print:

= 1 + 1

2z

»»> primt( “"Hey")
Hey

Utofl NoMyunTs CIpasky N0 KaKoW-NWE0 GyHogmn, MOEHO BOCNONLIDEITECA dyHweR
help( ). Hanpumep, Tax:

»»> help{print)
Utofiul BLMTH W3 MHTEpNpeTaTopa:
=»» exit(])

B peansHux npoexkTax ko Ha Python-2 niwyT He 8 WHTEPAKTHSHOM WHTERNRPETATORE, 3 B
dpannax. [asanTe coznanms npocTenwsss gann, xoTopei Gynet conepwarts kog wa Python-g
W 3aMyCTHM ero ueTepnpeTaTopor Python. ©aan SomyeH MMeTs paciumpeHne . py (HanpuMep,
example.py). BHyTpw diadna Hanuwes npocTelwyss mecTpykume print( “helle") w co-
¥paHuM ero. Mcnonius diain, Habpas B KoMasOHOR CTpoKS:

python3 example.py

HeoThemMnemon YacTesl A3LIKS RENFETCR NepeMeHHLe. Mepesessan — 3T0 To, UTo No3-
BONAET COMPIHMTE PEIYNLTAT BLEINCNHEHNA BEIDIMSHMA ONA Toro, YTob MCNoNL308aTe &0 B
pansHeawss. [nA Toro, uTobcl 0FLRENTE NEPEMEHHYED, WCNONLIYIOT CRSIYIOWEE KOO

num = 1 # MPUCEOMNH NEPEMEHHON Tum SHaqeHse 1,
# 3IHAK = AENASTCA OMNEPATOPOM NPWCEAMEAHMA

B Python mmeHa nepesessmix MONYT COQRPHATE DyKER], Ywbpsl U CHMBON HMEHETD NOOWER-
EWaaHiA. [pY 3TOM HaUMHATECE NepeMesHan AonEHa nwho ¢ Bykes, NWbo C CUMBON HImK-
HED NogueprEaHinA. Ecnu nepeMeHHan COCTOMT W3 HECKONEKNY CNOE, 82 NPAHATO HA3LEaTh
enake_case-oMm

Enomm koga B Python-e otaenfiomes ¢ noMowsl oteTynog. [nA npuMepa Hanuwsm vebone-
WY MPpOTpaMMY B MHTEQ3KTWBHOM WHTEPNPETATOPE, KOTDPAA DYOeT NeuaTaTs Ha SKPaH yicna
ot 0 go 3. bnox kooa BHYTPW KOHCTPYELMK for OTOQenss © NoMOWEED YeTsipex npobenoa.

»»» for i in ramge(4):
print{i)

Wl bl =



Komssentapui 28 Python-2 nuwyToR © MCNONE30S3HWEM CNSYWANEHOM CMMBONA #, nocne
EOTOOTT WAET TEKCT KOMMEHTapMA. B nporpaMMay Tamse BCTPEUYRITCR MHOTDCTPOUHBIE K0M-
MEHTADWN:

print{"Hello") # 3TO KOMMEHTaDHH

W

A 3TO
MHOTOCTPOY HEIR

KOMMEHTATHM .
I

El.u.Ham MEHOTDCTPOYHEM muumpﬂﬁ HE WHHOpMpYETCR WHTepnpetTatopos Python. STo
CTPOKOBLIA nWTEDan, KOTOPLIA MOMHO YEROSTE K3K YACTE ACKYMEHTALMK (y=a0Mn Wi knacca.
3TOT CTPOKDELIM NATEPAN CT3HOBMTCA YACTeH 0FLENTa, K KOTODOMY MOMHO QOCTYUSTLCH, WC-
NONL3YA CNeyWansHoe ceocTeo doc y offuexta. Hanpumep, yHKUMA PTint cOnepwMT aTpl-
GyT doc, B KOTOPOM COOSPMMTCA CTPOKA AOKYMEHTHDOBAHWS, ONPEaenSHHaR ¥ STOH GryHKLIMK.
»»» print. _ _doc_

"print{value, ..., sep=" ", end="‘\n", file=sys.stdout,
flush=Falze)in\nPrints the wvalues to a stream, or to sys.stdout by
default.ynlptional keyword arguments:infile: a file-like ocbject
(stream); defaults to the curremt sys.stdout.‘\nsep: string inserted
between wvalues, default a space.\nend: string appended after the

last value, default a newline.\mflush: whether te forcibly flush the
stream."



JIEKIIMA 2. BA3SOBbBIE THUIIbI

2.1 ba3zoBbIie TUNBI: YUCJICHHBIE THIIBI

MNepeessnie 8 Python-e GoEs:0T passs TANCE. Hanpumep, Tan int WcnonssyeTca QnA ue-
N YHCEn.

mimm = 13
print{type{num])}

<glass "int'>
SyHKLMA Type( ) U3 3TOM NPUMER3 BO3EPALIAST THN NepeMEHHON.

Python ymeeT pafioTaTe © UMCNaMM C NNAEINWER TOUWOH. TIKME NEPEMEHLIE MMEKT THN
float, yenar W ApobsaR UACTH OTASNAKTCA ToukoW . Tawe Python nognepeweasT SKCNOHEH-
YMANEHY0 HOTALMK 33MMCH BR1ECTESHHOMD WACTIA.

num = 13 4
primt{rmum)

# 1.5 yuHomuTe Ha 18 B cTenesw 2
num = 1_5el2
primt{rmum)

15 .4
158.8

Python nonnep#MBIsT KOHESDTALMD TUNOE.

num = 158_2
print{type{rum]))

<class "float'=

num = Int{mnum)
print{num, type(num])

num = float(num)
print{rmum, type(num])}

158 <class "imt'=>
158.8 <class 'float'=

OBpaTuTe BHAMAHWE, UTC B NPOYSCOS KOMBSDTALMM NepeMassoH TN Ml NOTEpRm Jpob-
HYH) UACTE BEWESCTEEHHOM YMCNA.

Python yseet pafoTaTe © KOMINEKCHEIMA WACTIZMMN.
num = 14 + 1j
print{type{rum]))

print{mum.real)
print{rum.imag)



<class 'complex'>
14 .4
1.8

Takwe B Python ecte mogyne decimal (nozsonmeT paboTaTe ¢ BEWESCTESHHEIMA YACNAMKA C
PMKCHpOBESsE0® TouHoCTER ) M Eractions (nosscneeT paboTaTe © PALMOHANEHEIMA YWCTIAMMA,
T.e. gpobasm).

Kak mu y=e 3Haem, Python nogospeMessT apuiaeTaueckMe onepauan © yncname. Npm
STOM CYMM3 WM PAIHOCTL ABYX Wensix uwacen SyneT uenow, 3 ecnw xoTA Gkl aoHo W3 yKcen

BEUECTEEHHOE — PEIYNETAT Takee OyneT aewecTeeHHEIM. Pesynetar peneqwn (oboaHauaeTcA
CMMBONOM /) BCRINE BELSCTEEHHEN. TaKEe CYLIECTaYT CREOyILLIEe onepaLywe:

»»»> 4 ¥ § 2L & ymHOREHHE

21.8

a3 1 ¥ 4 §F pozpegeHME B CTENEHL
156

=»» 18 f/ 3 # usnoywCneHHDE JSnNeHHE
3

B Gonee CRomHLIX BLIPEXEHNRE MOWHD WCNONE30ESTE CHOGIM, NPWYEM NOPROOK ONSDEUNA
28 Python-e cooTeeTcTayeT NpaEnnans apuchMeTim.

x
¥

print{ "MNofwroece wik:", x | y)

print{ "MNofwropce WoxnouanEse WnM:", X
print{ "MNofwrosce w:", x & y)
print("buToBM caewr eneeo:”, X << 3)
print({"bMToEM casWwr enpaec:", x >*> 1)
print{"HHeepcuAa BuToe:", ~x)

&=,

¥)

NoSuTosoe wan: 7

NMofSuToEDe WCKNOYEKNUSE MNE: 7
NofSuwToeoe w: @

EWToBLSt COBWMC BReE0: 32
EWToELS COBWT Bnpasoc: 2
HHeepcws GuToe: -5

ANnA NpMMepa PacCMOTDMA CNeOy:oUysD 3a0ady. 33434a; HAWTH PACCTORHME MEWTY OEYMA
TOUKAMHA B QEKAPTOBLX KROOPOMHATAX. Peluesms:

x1, vl =8, @

x2 = 3

y2 = 4

distamce = ((x2 - x1) #% 2 + (y2 - yl) #% 27 ¥% @ 5
print{distance)

£.@

Korna oaHoW NepeMeHHoW NPRCEINEASTCR 3HaUEHWE ADYTON NEPSMEHHON, HeoGXomUMo NoM-
HWATE 00 MIMSHRSMEIX W HEWZMEHREMEX THNaX B Assike Python. 06 sTom Gynet nogpobnes
CKA3aH0 B A3rNbHERLISM.



2.2 ba3zoBble THNBI: JOTHYEeCKUN THII

B Python cywectayeT normuscki TN bool. Mepemessmie 3TOM0 THNE MOTYT NPMHAMETE 3Ha-
yeHwe nwbo True, nuio False. Nlomnuseckne TMNE HY®HE TOOLE, KORLE HeotEoqMMa NPOBEPTE
H3 MCTMHHOCTE HEKOTOPOE EnIpaMeHne.

print{3 > 4)
print{3 <= 3)
print{e >= &)
print{é < 5)
Falze

True

True

False

M3 nepemessicix MOWHO COCTAENATE NOMWYECERE BRIPIWEHNS, WCNONEIYA NOMAUECKME ONe-
PETOPLI-

x amd Y # DOCHHECKDS M
X Oor y & NoOCH4YecECe WK
not y # NOTW4ECKDS OTPHUEHHE

Tak PEANW3YRITCH COCTAEHEE NOrMYecaine BiipEaseHAR!

%, ¥, 2 = True, False, Trus
result = x and v or z
print{result)

Trus

Japaua” onpeasnWTE, AEMASTCA MW Mg BMCOXOCHEIM. 04 RENASTCR BUCOKOCHEM ECTM OH
KpaTed 4, Ho npe sTom He kpaTes 100, nubo kpated 400. C wenonk3083aHWEM NOMLYECKHUE Bhi-

PEREHWR DEWSHAR PEaNWIYETCA B TPH CTROWEA.

year = 2817
iz _leap = year 84 == @ and (year % 188 != 8 or year % 488 == @)
print{is_leap)

Falze

3Ty 33034y MEl MOTTA PELWWTE S1S NPOLYE — SCEMD B QB2 CTPOWM, MCNONEIYA MOOYNL CTaH-
papTion Gubnuoterm calendar. (Python npeqocTasnAeT OuWeHE MHOTD BE03MOKHOCTEH B CBOEH
cTaHoapTHoW GuSnwotexe.) BuyTpw mogyns calendar ecTs wy#Han Ham dyHkuws isleap.
NMpose pAm:

import calendar

print{calendar. isleap(1988])

Trus



2.3 ba3oBble THIIBI: CTPOKH U 0aliTOBbIE CTPOKH

GTFFH-E — ITC HEHM3IMEHAEM AR NOCNEqOEATENEHOCTE DHAKCTHEL CHMBINOE.

example _strimg = "Kypc npo Python Ha Coursera”
print{example _string)

Kypc npo Python Ha Coursera
print(type{example_string))
<glass 'str'>

Takxe B Python-2 20Te KOHUSNUMA Colpax CTROK. Ml MOEEM © NOMOLWSH ColpslX CTRoK 00b-
REWTE CTROEY M HE SKP3HMDOBATE CNSUMANEHLE CHMEBONL], KOTOPLIE HAXOORTCA BHYTPH STOR
CTPOHA.

example strimg = "®a®n Ha gucke c:Ih0"
print{example string)

example_string = r"t¢arhn Ha awscxe coLh"
print{example_string)

Pann Ha gucke oo\
fann Ha gucke oo\

Kak ofcenmsTe 2 cTpOKM B ooy

T

"MowHo" + " npocro " + "cknagmears” + " crpoxun”
"HoExo NpoOCTO CHKAANAMEATE CTPOKH'

BakHO NOMHNTE, UTo CTPOEWA — HEMIMEEREMEIM THM.

Cpeswl cTpok (<string>[ start:stop:step]) yoobHs ans Toro, UyTobsl M3 CTPOKH BRIpe-
33T KAKYH-TO NOACTPOKY. CHHTIXCKE CPEI0E NOCMOTRMM H3 NPUMSDEe:

example_string = "Kypc npo Python Ha Coursera”
example strimg[9:15]

IP.hlthunl

¥ cTpok ecTe meToger count( ), capitalize( ). isdigit() » 4. Oneparop in noieo-
MRET NPOBEPATE HANWUME NOACTROKW B CTPOKE:

"3_14" in "Ypono M = 3_1£15928"
True

Bopamesse for .. 1n NO3S0NRET MTEQWUPOSITECR NO CTPOKE:

example_strimg = "lpueer"”
for letter im example_string:
rint{"byksa”™, letter)



Evkaa
Evkaa
Evkaa
Eykea
Bykea
Eykaa

H b m X

K cTpo&am MOoBsH0 NPMMEHWTE KOHBSDTAWWID THNOE. Hanpewep, Ml Mowew Npecbpasoears
ERLSCTESHHOS WACTIO B NEPEMEHHYI THNA ST

num = 999 81
mum_string = str{mum)

print{type{num_string))
num_string

<plass "str'=-
9o gl

Ecrm M nonpobyem npecbpaicearte HENYCTYH CTROKY K NOMMUECKOMY THNY, Nonywam True.,
MycTan we CTPpOKa (He COOepRallan Hi OOHOM CHMEONA) NPM KOHBEPTALMAN B NOMMWSCKAR THN
sozspawaet False.

CywecTayeT Heckoneko cnocobos dopsamapoaasss cTpok. 1-wi cnocof dopMatiposa-
—AF

template = "%= — rnaes0e ACCTOMHCTEDS nporpadMdcTa. [(%s)"
template % ("/less", "Larry Wall")

'NeHs — rnaeHoE QOCTOMHCTEC nporpasmicra. (Larry Wall)'

2-oM cnocob:

"{} He nryT, HO {} none3ayeTcA bopuynamd. ({})".format(
"Undpw", "nweuw", "Robert A. Heinlein”®
)

Ewe cnocob:

"fmum} K& poneHo xBaTwTe anA nobue 3agay. ({author} )™ . format(
rum=648, author="Bill Gates"
)

H ew& oaws: (B03MONHD, camsil yoobHuM ) caocob hopMaTMpoBaHMA CTPOK, DOCTYMNHLM Ha-
UYMHAR ¢ Bepciad Python 3.6:

subject = "onTHMM3IaAUMA"
author = "Donald EKnuth"

f"MpexpeepeMenHan {subject} — wopeHs ecex son. ({author})”

'MpesasEpeMeHHaR ONTHHMIAUME — KopedHe Boex Zon. (Donald Knuth)'



MomsdukaTops GOpMaTAPOEIHMAR NOZBONAKT YEAZLESTE, K3K MMEHHD DYIET BRIBOOMTECA
B CTpOEE KaKaR-NME0 NnepemMeHHan. MocaoTpem H3 NpuMepe:

num = B
f"Binary: {rum:#b}" & 4ucno GyneT BWEOOHTECA B OBOWYHOM NPeacTABNSHHH

'"Binary: @bleog’

num = 2 F 3
primt{mum)

print{f*{mum: . 3f}") # EewECOMM 4YMCNO C TOYHOCTEE OO 3-C0 SHAKE

B 6666666666666666
a.667

MomsukaTopos OPMATUPCBAHWA CUEHE MHOM, NOGPOSHEE NPO HWX MOKHO NPOYECTL B
OO MERTALMMW.

BorpoenHHan dyHELMA input( ) no3SonAST NOMyYMTE EBOO NONEI0EATENA B EMOE CTPOKM:

name = input{"Besgn ceoe MmA: ")
f"Mpueer, {namel}!"

Baenw cece WMA: Anexcasap
"MpueeTr, Anexkcaqgp!’

BEaWT --- MUHWMANEHAR SM-MLa XpaHerns W obpafomos uedposaon wHbopsmayan. Nocne-
QOBATENEHOCTE BanT npeacTaenser cobon kakyio-nbo nedopMaLMID (TEXCT, KapTHHICY, MEND-
owio...) GaWToEaR CTPOKa — 3TO HEMEMEHREMAR NOCNEQOBaTENEHOCTL wicen ot 0 go 255, b-
nuTepan ans ofeRanessn GaNTOB0M CTROKA

example_bytes = b"hello”
print{type{example bytes))

<class "bytes'>
[asanTe yHeoMmMca, 4To Wbl ASHCTENTENEHD NoNYWAnK SaHTosy0 cTpoKy:

for element in example bytes:
print{element)

124
181
188
188
111

OOHaKD, ECNM Msl, HANPWMED, NoNLTaeMcA NpeobpaioeaTs cTpoky "npuesT" B BaWTwl, Mal
nomyuiM oussbay. Jneck CTPOEE COCTOMT M3 KOHWKOOHL CAMBONGCE, K0TOp:e npecbpazywTeA
8 GaWTs! NpW NoMOWM koaupoaok. Caman W3secTHan kogupoexa — 310 UTF-8. C nomowso

Python mul somew NpeoSpaiceaTs cTpoky & GadToEyI0 CTPOKY © WCMONE30S3SMEM KOOMPOBKA
UTF-8.

10



example_string = "npHeer"

print{type{example_string))
print{example_string)

<plass "str':
npHvEST

encoded string = example_string.encode( encoding="utf-31%)
primt{encoded_string)
print{type{encoded string)]

b" Y xd@Y xbEY xd]\ xBE" xd8" xbBY xd@\ xb2% xd8 xb 5 xd] x82 "
<glass "bytes'>

Moxsso NpoBepuTE, UTo 2 nepasix ciumaona '\ xde' xbf necTemTen:Ho xogupyioT Byay "
Urobm pexonupoeats GaMToayo cTpoxy oSpaTHo B CTPOKY, MOXHO BOCTIONLI083TECR MeTD-
gom decode:

decoded string = encoded _string.decods()
print{decoded string)

MpHBET

Meton decode NPUHAMAST NAPAMETROM KOQWMPOSKY, B0 3HaueHwe "utf-8' — 570 3Haue-
HAE MO YRAOMUIHWKD, NOSTOMY Ml HUUEMND DONONHWTENEHD BE NPONACEIBIEM.

2.4 Ba3oBblie Tunbl: 00beKT NOne

OfuexT None AENRETCA SOMHCTESHHLIM IHAYEHWEM cheyWansHor Twna NoneType, KoTopLi
WCNONBIYETCR ONA Toro, yTobb NOQuUepEHy T OTCYTCTEMS IHAUSHWA. Ecnm Bnl 3HaeTe Azaw C,
TO Bbl MOEETE PACCMATPHMEATE NOTe K3k SKEWM3aNEHT HYNesoMYy yKa3aTenn. HasHo oTMETHTE,
uTa npM npecbpaloeasw None & tany bool scerna nonyuyaercA False.

MNepesmeHHan co IHAYeHWEM MOTE MONET NPUNIAMTECA, KOMa HeoDxoaWMe OTNHYATE B8 OT
wynA. HanpuMep, 0503Hauws HEXoTOPOH NepeMeHHoN Qoo oT npogak. Ox ByneT pasex Hyneo,
SCNW Ml HYera He 3apabotann, u None, ecnm aame He HaUaMNW NPoOA3BaTh.

B yCnoEMAX CO3BHEHWA MOMHD NPOSEpATE, UTD HEXOTOPAR NEpEMEHHAR RENRETCA Mone:

if income is Mone:

rint({"Ewe He HavWHaNM NPoOLEEETE" )
elif mot imcome:

print{"Hevero He 3apaficTank")

BaHo OTMETMTL, YTD ME NPOBEQAEM PABEHCTED nepeMeHHod income ofwexTy None ¢
NOMOWLID oNeparopa is. 370 WOMOMATHIHLIE cnocoS NPOBEDKN COOTEETCTEMA NEDEMEHHOR
ofwekmy None B Python. MNucam 1f income == None Hewgwowmarwweso 2 Python, notosy uto
2 Python cneparop == wW0osEss0 NEPEONPENSNMTE C NOMOWLID MArMUYECTHY METOOOE, O KOTOpPRX
EYOET CKAZaHO B Jans=ed lusi

Bl 4acTo yEMOMTE NONE B MMeH0SaHLIE APryMeHTaY hyHKUyMi MNK METOOAX KNACCoB KaK
IHFUSHWE NG YMOMUEHAD — ST0 00RUHO NPUMEHASTCR TOME, KOMA APryMEHT ARNASTCA He 0bR-
IATENEHLIM — DYHEUMA WNW weTod ByoyT paloTars W Torga, Korga apryMeHT ABHEM oOpaEom
HE NEPEOANK NPW BeE0E2. TAHE WACTD STHM IHIUEHWEM WHALAANUIWDYIOT STpMOy T Sa3sm-
NNAPOE KNAccos, UToDL NOTOM B HYHHLH MOMEST NepeonpeasnnT: K3MM-TO 3:HausHnes. Mpo

oy W KNAcck SYNET pRCcCEaA3aH0 Ha CNegysilyMx HEOSNAX Kypca.
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JIEKIIMA 3. KOHCTPYKIIMHN

3.1 KoHcTpyKuIMHU ynpaBjieHHs TOTOKOM

[INA NpoBeps YCNOEMA M BSINCNHEHWR COOTEBECTEYIOWMY JEHCTEMA HCMNONEIYETCR KOHCTDYRLMMA
if-else co cNeqyoL MM CHHTIRCHCOM

compamny = "google.com”
il Ilm. n - -
f y" in company:
rint{"Yocnoene smnondexsc!")
elas:
rint("¥Ycnoene He BwnonHeHo!™)

Yeonoewe He BunoRHeHD !

Onepatop el if wCcnonk3yeTcn, KOMa HyHHO NPOBEPHTE HECEONEKD PE3HLIX YCNOEWA apyT
33 QpyToM:

company = "google.com"
if "my" in company:
rint{ "MogcTpoka my WawasWa")
elif "google" in company:
rint{"MogcTpoka google Hawgexa")
elaa:
rint{ "MogcTpoka He Wakaosda")

MopcTpoka google HaWgesa
Mommo NMcaTs M Tax:

score_1
score_2

5
&
winner = "Argentina" if score_1 > score_2 else "Jamaica"
print{wimmer )
Argentina

Oneparop whille no3scnReT BRNCNHATE GNok £00a 00 TEX NoP, NOK3 ELNGNHASTCR YCnosmwe:
i=8a

while 1 < 18@:
1+=1

print{i)

188
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BoTpoeHHLEN 00LEsT Tange NO3IBONAET HTEPMPOSATLCR NO LENLIM UACTIEM:

for i in range(3):
print{i)

Fed b=t

Mz e yernenn uncno 3, Te. obwexkr range( ) #e Bknouaet B celA nocnegHee IHaueswe.

Bonee cnossssM NpAMEp — 330343, koTopys: Spuapux Maycc oaHaMas cusHs SLICTpO pe-
WK Ha ypoke MaTemaried. C nomowes Python Mel MoxeMm peludTs &8 Be meHee BuicTpo:

result = 8

for i in range(1681):
result += 1

print{result)
Ga58

Mozeso MHAUMamnMInpoEaTe obeesT range( ) © A8yMA apryMeHTaMe — JTobk yea3ate, ¢
ESKOM YWCTE HIUMHETE MTEPUPOBATECA M K3KMM 33K0HUMTR:

for i in range(5, 8):
print{i)

=l % L

Ecm %e NpOMHMUMANWIMPCBaTE Tange( | ¢ TPeMA apryMeHTaMd, NoCNeaHUM M3 Hux SyneT
AT MTEPALIMAC

for i in range(l, 18, 2):
print{i)

WO ] PTG ek

Takse 8CcTe BOIMOEHOCTE ATEQHMDCEATECA MO UACNAM B NOPRGOEE YRASHELEHMA, WCNoONESYA
OTPEYaTENESIE 3HAYEHWAE Ward:”

for i in range(l18, 5, -1}:
print{i)

(= P I = = Y = ]
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[NA yENce CYWeCTEYET Slf HECKONLKD NONe3sLIX KOMMaHD: Pass (oNpenenseT nycTol
GnoK, KOTOPLIM HWYEMD He genaeT), break (No3ECNRET BLIMTH W3 YWKNA QOCPOdHO ) W continue
{MepedTH & CNeny:owed HTEpaUMN Uina Be3 BLINOMEsSHMA CCTaBWMECA WeCTPYEYMK B Gnoke)

3.2 IlpumMep Ha ynpaBJieHUE MIOTOKOM

PaccsmoTpii BCNONb3I0BIHWE LWAKNOE Ha NEMMEDE.
import random

number = random.randint(@, 188)

while True:
answer = input('¥YragaWTe uwscno: ")
if answer == "" or answer == "exit":
print(”Buxon Wz nporpams” )
break

if not answer.isdigit():
print(”EssasTe npasvncHOoE 4Yecno")
continue

answer = int{answar)

if answer == number:
print( "CosepwedHo BepHo! ")
break

elif answer < number:
print( " 3aragaqnoe 4ucno Gonsee')
else:
print( " 3aragaHHoe 4MCno HeHsee' )

E F E Y F & B 5 8B 6 00 2 8 @ @ ~ &8 o & w ow oo

¥ranawre €ucno: opa
Beea#Te NpABMALHOE YWCRO
¥ranawre uwucno: exit
Buxon #= NporCpaMHel

Kpamo paccMOTPMM, K3K HaMWMCaTe noacbsyno nporpasuy B cpens paipabona Pycham.
CHauana B Pychamm co3nass HOBLIW NPOSET, NpoNUCHB3sM MYTh 40 NPOSKTa W 00 NMTDHOB-
CHOM WHTEpnpeTaTopa. B npoekTe coanaéM HoawM ain ¢ pacwupeHnem . py. OTapoeTch pe-
OAKTOR, B KOTOMROM MORHD NACITE KOO
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JIEKTIVIS 4. OPTAHM3BAIIAS KOJIA M OKPYKEHUE

4.1 Moay/u 4 naKeTbl

B Python paznenssme k003 OCYLECTENRETCA ¢ NOMOLLEK MOayNeR w naketoa. Moayne 8 Python
— 3T0 OOLUHLIA DaNn © PACLIMPEHWEM DY, KOTOPLIA CONEpHMT ONPeasneHrs NepeMeHHLLE,
hyrEpaH, KNACCOE, W KOTOPSIA TAKKE MONET COOSPEETE MMNOPTH Apyrx mogyned. Mumnopt
BLINOMHAETCA CTAHAAPTHON KOMaHOoM import.

Python smsanopTapyeT sogyns M EENONHRET BCE MHCTRYELUMW, KOTOPEE B STOM MOOYNE Ha
BEQXHEM YPOEHE ONPESENEHEL

MHomma mogyned HEQOCTATOMHD, WenonkayoTer Gonee kpynesie ofLEOMHEHNA — NAKETLIL
MakeTw 8 Python — 3To AMpesTOpMA, KOTOPEA COOSP®MT 0auH MnK Sonele moaynes. BHyTpm
N3KETOHE MOMYT COOSPWATECA QPYTHE NEKeTsl. BHYTPW OMPEKTODAM C NaKETOM Q0MEEH HAXD-
oWThCA chamn __init_ . py (oBwuso nycToR). 3ToT EMn BEINONHASTCR KaWOLIM a3, Korna
MEl MMNOPTARYEM NAKET.

HKonctpywues £rom mymodule import my_function nosonfeT AMNDPTAROEATE TOMNB-
Ex onpeaensésmsie ofLABNSHNA W3 MomynA. YTob MMNOpTUROEATE B2 0TLRENSHMA W3 MOaYy-
nA, mawyT £rom mymodule import ¥

YETAHOEES CTOROHHMY NAKETIS NPOWIB0AWTCR © NOMOWER YTANWTS! pip, 3 onvcadus Gweb-
MMOTEX, MOEHOC NOCMOTPETE HA CaUTe pypLorg.

4.2 BuptyajibHOe OKpYyKeHHe

Urobkl NOCTaBNTE CTOPOHHWA NEKET Ha ONEepaLMoHEYH CICTEMY, NONbLIFIOTCR yTANMToN pip. B
EOMAHAHOW CTpOKE MOHD Habpate pip imstall w HazeaHwe CToposseH GwinuoTexn, KOTD-
Py BAM XOUETCA NOCTIBNTE.

Xopowed NPaKTHESH NpW NPOrpaSsMMUPOEaHMKN Ha Python RENAeTcR KCNONL30ESHNS BUDTY-
ANkHLE CEpYWEHWA. BepTyansHoe okpy=exme 2 Python - 3To okpyseHMe, KOTopoe No3ecns-
&7 WADMMPOSaTe 338WMCAMOCTY ONA CNpeQen&HHON NpoexTd. O0snen QnA KaEgon NpoesTa
CO3AAETCA CA0E8 BWPTYANEHGE OKDYHEHWE, B ROTOHPOE CTARATCA BOS NEHSTHl, WENONBIYEMEIE B
OEHHOM MpOEKTE.

Urobbl cO303Th BMPTYANEHOS OKPYEEHME, BOCTIONGIYEMCA MOZYNEM Ve, CuHTarcue: pythond
M VETIV ¥ JANeE HAIBIHWE AUPSLTODMN, B £oTopod GYNeT co3naHo Hoeoe BHDTYANEHOE ORpY-
meHme, DBRMHO NanKa ¢ BMPTYaNEHEM SHDYHEHWEM mz.uaETl:-.n PROOM C MaANKoW NpOSKETa.

BWpTYankss0e OKpYWEHWE SXTHENPYETCR CNEQYSILYEH KOMIHI0N:

EQUTCE <HAIEEHME AWDEKTODMH C BMPTYANLHNM oKpyssHees> binfactivate
Mocne 3Tor B BMPTYANLH0S OKPYSEHNE MOEHD YCTAHAENWBATE NAKETH MIBECTHOW HaM KO-
maxgon pip install.
Hanpesiep, NocTaauMs W38aCTHOS NpunoseHwe Jupyier Notebook. Jupyter Motebook — oueHe

PRCNPOCTPEHEHHDE MPMNITHEHWE, EOTOPODE NPWMEHRETCA NOSCEMECTHD paspaboTumkamu Ha Python,
3 TAKHE YUBHLMN ONA NPEISHTINMN CEB0EH PafoTsl W MHTeDaKTHEHOND IANYCEa KOaa.

pip install jupyter

15



BwmecTe ¢ JUpYTET YCTAHOSWTCA NONEIHEIA NaKeT 1ipython — paclunpessan BEPCMA M-

TEPAKTWEHDMD WHTEpnpeTaTopa Python, kotopas MOKET CYKNTE EM0 ANETEPHATHEH.

Utobet 3anycTiTs Jupyter Notebook, socnonsayTecs koMango® jupyter-notebook. 3o

NpANCEEHWE 3anyckaeTer & 2ab-Opayzeps. BHyTDKM HEM MOMHD CO3N3ESTE HOYTOYKW , O B
AMENKEX MOKHD MACATh KO W MHTERAKTUERD SN0 MCNONHATE.

[ R O I T T

4.3 Hanucanue nporpamMmsl

Pecypc freegeoip. net nosEanfeT NoMyunTe No IP-aqpecy wehopManio O HIWEM NoNowe-
s, [laBadTe nomyuns STy WHhopMane © nomolysr Python u Haneuataem Ha sapad. [inA
STOND HYRHO CO3AaTs pabouyn QMpesTOREW, 3 B HEW — Nanky ¢ BMPTYaNEH:IM OKPYESHIEM WM
3ETEM EM0 AKTHENPOEaTh.

OnA npaemnesoR paboTel Nporpasmel HeoBXoMMMO YCTAHOEWTE NAKET Tequests — NakeT
anA pabota ¢ hitp-3anpocamn.

import requests

def get_Llocation_info{): # ofwpREneHMe dyHELME
return requests.get( "http://freegeoip.net/json/" ). json()
if _ mname_ == "_main__
# yTobe nporpasmsa pafioTana TonsKo TOCOAE,
# KOCOE MW 3anyckdaem =8 wHTepnpeTaTopoM Python
pprint{get_Llocation_info{))

4.4 OobexTHas cTpykrypa B Python

Korma Mel coigaes NepeMeHHys 8 Askke Python, M e NpocTo NpUCBANBIEM NEDEMEHHOR
IHIUSHWE, 3 COIIEM CBA3L MMEHM Nepemsssol ¢ oTuerToM. ¥ Nepemsssislx KaWa0ro TAna cy-
WECTEYIOT METOOE, HANPUMED, ¥ NEpeMessH TWna Int ecTe CNEUAansHLM MeTon __ add_
EOTOPLIE MOKHO NEPSUACNNTE © NOMoW LI Kosasgw din] ).

= 13
num.  _add (2)
15
print{dir{num))
["_abs_ ", " add ", " _and__', " _bool ", " eceil__",
'_ -:La55 ', '__delattr_ ', "_dir ", " divmod_ ", ' doc_ ",
' eq ', " float ', " floor ', '_ floordiv__ "', ' fc-rmat ",
' ge__ ', "__getattribute ', '_getnewargs__", '__gt_ ' hash__",
' imdex ", ' imit__ "', " __init_subclass__ ", '__int__ ",
' invert ", " _le_ ", ' lshift__ "', ' 1t ', " _mod_ ', " _mul__"',
I .nE _I . I__f'IEg__I . '__f'I'EH__' . 1 uIl__I . I__.FII|J 5.__I . I__.FHJH__I .
'""radd__ ', " ramd_ ", ' rdivmod_ ', ' reduce ', ' reduce ex_ ',
' repr_ ", " rfloordiv__ ', "_ rishift_ ", ' _mmod ', '_rmul__ ',
' " r™r ', ' _Toumnd ", ' rTpow_ ', '__rrshift_ ", '__rshift ',
' rsub ", " rtruediv_ ", " rxor ", ' setattr ', " sizeof ",
' str ', '__sub__ ", ' subclasshook__", '__truediv__', "__tTumc__"',
' ®mor ', '"bit_length', 'conjugate', 'denominator', 'from_bytes',
"imag", 'mumerator', 'real', '"to_bytes']

16



KaK Mbl BQWM, ¥ NEPEMEHHOW TIUM OTPOMHOE MHIKECTED METDO0E. HanpalwmeseTcA BO-
Npsc O ToM, E3K B000WE NepeMeHHEE MOryT odnanate metogamn. OTeeT - B ocobeHHoCTH
yCTpoBCTEa Fekika Python. MepemeHHme MoryT ofnanats METO03sM TONEKD NOTOMY, UTO Ha
CAMOM Q2ne OHW RENRAITCR oDberkTamMm B Reuike Python. Ha C-ypogHe onpegeneHa cTpykTypa
PyObject:

typedef struct _object {
_PyObject_HEAD EXTRA

Py _ssize t ob_refont; S/ CHETYHMK CCBINOK
struct typeobject *ob type; [/ VxazaTen: xa Tin ofwexrTa
1 PyObject;

3Ta CTPYKTYPa COOSPWWT OB3 BawHex nanA Mone ob_ refont - cuSTuss cohIno, KO-
(03 Ml CO3A3EM HOBYH CERA3L Nepesessod ¢ 0TLeKTOM, OH YEENWUMEIETCA Ha equHULy. Ecnn
KaKaR-TD CER3E CTAHOSWTCA HE HYRHE, COOTEBETCTEYHAMA CUETUMK CCBUMOK Ha BONHULLY YMEHE-
waercA. Korna oH gocTwraeT HynA, o0eeeT yaanAaeTch Ma naseAmi. Tak 8 Python oprannaoeana
asToMaTeyeckan chopka mycopa. Bropoe sawsce nNone — YKasaTens Ha Twn obwexkra. SToT
YH3IATENL MOEET MEHATE CEOE IHIYEHWE B Npouscce paboTel NpOrpasiMel, W MMEHHD TaEMM
obpazom 2 Python peanuzoaadHa AMHAMWYECKIA THNKISELWA.

Takwe ecte cTpyeTypa PyVarlbject, woropans gobaenqAet 8 cTpyktypy Pylbject none
ob_ size. 370 NoOnNe MONET, HANPUMED, MINONEIDEATECA KK KOHTEMHED ONA AMMHYL CTPO-
o (uToBe! KEWOsIn pas 88 He PACUWTEIEaTE). B paannuHe TANAX 3T NONE WCNONEIYETCA No-

PAZHOMY.

typedef struct {

PyObject ob_base;

Py ssize t ob_size; // Kon-g20 2NEMEHTOE 2 NEepeHMEeHHOW 4acTH
1 PyVarlbject;

Takwe Ha C-ypoese onpanensss QEE MaKpoCa, BoTopsie cooTasTeTeyoT Pylbject w PyVarlbject.
ST MAKPOCH] MCNONG3YHTCA ANRA TOM, YTehk Co0303BaTeE HoELIE 0bbekTs B Python. Bee scTpo-
exmle TMNE B Python pacumprior crpyerype PyObject, nubo PyVarlbject.

#define PyObject_HEAD Pylbject ob_base;
gdefine Pylbject_VAR_HEAD PyVarlbject ob_base;

typedef struct PyMylbject {
Pylbject _HEAD

3

S fane

typedef struct PyMyObject {
Pylbject _VAR_HEAD

3

Tak peanuzoeaHbl He TONLKD KAEWe-To NpacTee Twnsl (1nt, £loat, boolean), so wmogyme,
doyHELMM W KNaccsl. Boe oxM AENAKCA ODLeXTamMW CO CBOMMM MeTonase W atpubyTtamn. Ma
aToro cneayet, To uto B Python-2 niobon 0BLexT MOMHO NpWCEOWTE NEPEMEHHDN KN Nepenars

ESK APryMEHT B cryHKLWSD.
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4.5 BaliTkox

Mpw zanycke gyHELAR, WMNOPTHPOESHHLIE W3 MOAYNEA W naketos, Python cozaaéT dann o
pacweapesmen pyc. B sty dannax v HaxoguTes GadTeon, TO BCTE CXOMMANMPOBAHHOE Npes-
CTAENeHNE E3WETD K003 B (hopae, yaobHon Python Ana MHTEpnpeTMpoBaHIMR.

OonycTus, Hame Gwn coigad momyne mymodule, COnSpMELYMA EQMHCTESHHYID yRHLMID
multiply:

# mymodule. py
def multiply{a, b):
return a ¥ b

Tenepe 5Ty GWHKLMH MOEEHD WMNODTAPOEETE.

EyHKUmR, k3K W BeE B Python, AREnAeTcA ofLekToM, W COSNaE 28 WMNODT, Msl MOKEM Nepe-
UMCTITE &2 METOOE ¢ NoMOoWER dryHos diz{ ):

from mymodule import multiply

dir{multiply)

["__anmotations__ ',

' eall__ ",
__class__ ",
__closure_ "',
__code_ ",
__defaults__ ",
__delattr_ ',

__diet_ "

H

__init__",
__init_subclass__ ",
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' sizeof °
'__str_ ',

' _subclasshook__ ']

OanH M3 atpetyTos OysegMn — 310 _ code | B koTopos cogepsuTeR code object —
ofiexT, EoTopain obopaumMEaeT HANWCaHHEIA K00

miltiply. code
<gode object multiply at @x184983edd, file
"fUsersffz/projects/coursera/week_81/playground /mymodule.py™, Line 1>

¥ atoro offbexTa ecTe MeTon co_code, KOTOpEM BO3BpaWaeT GaHTKOD, CreHepMpoEaHHEIR
Python onA 3ToR $yHKLE (To BCT: MHCTRYELMW ANR WHTepnpeTaTopa Python):

multiply. code .co_code
b [hxe8| veBllx14) x085% x08'

Utobel npueecTw BadTEOA B UMTIEMLIR BUA (T.2. OM3IAccemEnMpoEaTs), MCNoNL3PeTeA yHE-
YA dis.dis{ ) w3 nasmeta dis.

import dis
dis.dis{multiply)

2 B LOAD FAST B (a)
2 LOAD_FAST 1 (b)
4 BINARY MULTIPLY
& RETURN_VALUE

M s, uTo ¢'_un-|ru.|,|.-ts| npecbpaioenBaeTeh B GaWTHOD M3 YETLIPEX MHCTPYKUMA. Kaxnan
W3 3THX MHCTDYKLMH CODEpMMT mp-e.uEnEHHErE nencTeme. Mepean — ato LOAD FAST, koto-
L3R IAMPYHEST COOSDMAMOS NepeMesod 3 B NIMATE W NOMSILEST &0 Ha oTek. Kax Tonsko
NEPSMEHHAR 2 NOMELIEHS H3 CTEE, Mol NePeXOaMA K SHANCIAUHS0H MHCTDYELMA QMR NepeteH-
wod b, Cnegywowan wscTpyruma — BINARY HULTIPLY — rosopwt wHTepnpetaTopy Python
B3ATE QB3 CAMEM BEDXHME IHIUSHMR HA CTEKE M NPOM3ISSCTH WX yMHOMEeHWS  JameTsTe, yTo
ME MO NEpeaTh B QYU 3HaYeHne NGO TANa: Yense WACna, BelliSCTESHHLIE UMCNa
WK CTpokM, GanTeog Gl OT STOMS HE NOMEHANCA. THNH3AUMA HaurHasT paboTats Torga, Ena
Python BLNOMERET Ty MNK MHYKD MHCTRyEYMI. B naHHoM cnyyae, Korna BsINONHASTER MHCTRYE-
yuA BINARY HULTIFLY, Python cMoTpuT Ha Ten 0DB2KTOR, W, HaNpUASD, ECNW STO OB3 WACHa,
NPOWIEOIAT YMHOHEHWE JBYX YACEN. PesyneTar yMsomes e OH NOMECTHT Ha BEPLUMHY CTEKA.

M nocneaHAs wseTpykyA — 31o RETURN_VALUE, xoTopan W 2038pallyasT NepeMeHHyIo ¢ BEp-
LWIMHES CTEHA.

Mwbow kon Ha Python kosmmnupyetcr B GanTiog. Boe BOIMONHLIE WHCTPYKLMM, KOTOpGIE
Python BenonureT Ha ypoeHe GaNTKOOA, MOMHO NOCMOTDET: CREqyIULmM oSpasom:

import ocpcode
print{opcode . opmap )
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