BCTYII J10
[IPOrPAMYBAHHS
MOBOIO PYTHON

Jleknist 06

OcHOBM iHGOpPMATHKH, NPOTPaMyBaHHS Ta aJITOPUTMIYHI

MOBH




Il.1aH J1ekill

* Opranisanisg po3po6ku Python-goaaTkis
= CtpykTypa nporpamMmu Mosow Python

" YnpaBJidiwo4i onepaTopy MOBM nporpaMmysaHHa Python

OREILLY"
Ivelin Demirov

HPOCTOM . 1O. ®edopos lEnnN
P t I lI l OCHOBBI
[MTPOTPAMMUPOBAHU A PYT “ N
HA ITPUMEPE S3bIKA m

COBpEMEHHbIN CTUJIb PYTHON

MpOorpaMMUpPOBaHUS

VYueGnoe nocobue

Canxr-TlerepGypr
2018

An accelerated learning method
which uses science and creativity
po— T _| to teach the right brain non-coders

27.12.2020




OPTAHI3ALIIS PO3POBKU PYTHON-
NOJATKIB

[luTa"uga 6.1.

oooooooooooooooooooooooooooooooooooo



Mogsa nporpamyBaHHsa Python

* Mae gidkpumuil Kod

Etanonna peanisania — CPython

Mae peanisanii pisuumu MoBamu: Jython, IronPython, CLPython,
PyPy, Cython

Mae xopouly po3IHpIOBaHiCThb, A03B0JA€ nUcaTH Python-kox
BCepeaWHi Mporpam, HamKCaHUX IHIIUMU MOBaMU NMPOTrpamMyBaHHS

. BUCOKOpiBHBGCI Moed npocpamMmyB6dHHA

27.12.2020

Mae npocTUM Ta KOMIIAKTHUU CUHTAKCHUC
JlvHaMi4yHO TUII30BaHa, IHTEpIpeTOBaHa MOBA NPOrpaMyBaHHA
[lopTaTUBHUYU KOJ

IMnieMeHTy€e pi3Hi napagurmMu nporpamyBanHs (OOII,
byHKIliOHa/IbHE TpOTpaMyBaHHsl, peaKTUBHE NMPOrpaMyBaHHS )

Mae mupoku Habip cTaHJAapTHUX 0ibJIi0TEK

Mapuenko C. B. OcHoBUY nporpamyBaHHs, 2021
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https://github.com/python/cpython/tree/master/
https://www.jython.org/
https://ironpython.net/
http://common-lisp.net/project/clpython/
https://pypy.org/
https://cython.org/

[TouaTtok poboTH

» 3aBaHTAXKTe iHCTangUiHWK maket Python

» Bxsrouae koHconb Python IDLE 151 po3po6Ku mpoCTHX ZOJATKIB

* BijiblI MOTYXHi IHCTPYMEHTH PO3POOKH:

= PyCharm

» Anaconda (pegakTop xoxmy Spyder)

SPYDER
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https://www.python.org/downloads/

Python IDLE

B Python 3.7.3 Shel

File Edit Shell Debug Options Window Help
Python 3.7.3 (v3.7.3:efdec6edl2, Mar 25 2019, 21:26:53) [MSC v.1916 32 bit (Intel)] on win32

Type "help", "copyright"™, "credits" or "license()"™ for more information.
>>> |

= Jlna creopeHHsa Python-ckpunty nepengits y MeHo File — New File abo HaTucHiTh Ctrl+N

» Jlng 3anycKy Ha KOMIiJIsALil0 HATUCHITh F5

B first.py - Effirst.py 3.7.3)

File Edit Format Run  Optiens Window Help
print ('IpusiT!")
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CxeMa BUKOHaHHHA Koay MoBoI0 Python

source code Running code

27.12.2020 MapyeHko C. B. OcHosu nporpamysaHHa, 2021



PyCharm — cTBOpE€HHS NPOEKTY

PC| Welcome to PyCharm PC| New Project

Extern_Firmendaten Location: | EfirstProj ed:i

E:\Extern_Firmendaten

Lab 04 * Project Interpreter: Mew Virtualerw erwironment
E:\Lab_04

. (®) New environment using | Virtualenv ~ ~
|E_exercisel
EAE_exercisel Location: E:AfirstProjectiveny
IE._Scelrcisele - Py C h a rl | I Base interpreter: Ch\Users\spuasson'AppDataLocal\Programs\Python\Python37-32\python.exe b
~\Desktop\|E_exercise

Version 20191 .4 (1 Inherit global site-packages

SWM_Machi
E:! 5,'-_-_r-.1_al-.clal.?heine [] Make available to all projects

. () Existing interpreter
Lah04 =+ Create Mew Project

K n Interpreter Python 3.6
EALab04 &= Open
natural-language-processing-recipes

J\natural-language-processing-recipes H' Check outfrom Version Control ~

hw06_word_similarity
ELab04\hwO6_word_similarity

snic
EAMNMABNEHKOAsnic

pysnic
I\pysnic )

_ £X Configure ¥  GetHelp Cancel
pysnic

* HatucHith Create New Project Ta Ha/lalITynTe NOYaTKOBUU IIPOEKT.

= Virtualenv - i3o/iboBaHe BipTya/ibHe cepeoBullle A4 NpoeKTiB Python

27.12.2020 Mapuenko C. B. OcHoBUY nporpamyBaHHs, 2021 8


https://python-scripts.com/virtualenv

JIONIOBHEHHA MPOEKTY HOBUM CKPUIITOM

" firstProject P€| New Python file
e S | hello] | 1t
v rf: S ' e | | ﬂ.ame. ‘e 0 .
> e K Cut Ctrl+X 2 New Scratch File  Crl+Alt+Shift+Insert Kind: | é Python file v |
oS & Copy Cirlec ™ Directory
Copy Path Ctrl+ShiftsC ™ Python Package I oK | | Cancel |
Copy Relative Path el +Alt+Shift+C )
B paste Ctrl+V s HTML File @ hello.py - ‘
Find Usages Al+F7 iﬂ| Resource Bundle 1 printl 'Mpueir! v!
Find in Path.. Cirl+ShiftsF Copy Reference Ctrl+Alt+Shift+C
Replace in Path... Ctrl+Shift+R a Paste Ctrl+V
Inspect Code... Paste from History... Ctrl+Shift+V
Refactor Y Paste without Formatting ~ Ctrl+Alt+Shift+V
Clean Python Compiled Files Column Selection Mode Alt+Shift+Insert
Add to Favorites >
Show Image Thumbnails  Cirl+Shift+T Find Usages Alt+F7
Reformat Code Ctrl+Alt+L Refactor 4
Optimize Imports Ctrl+Alt+O Folding >
. Show in Explorer Go To S
2 Open in Terminal
g Generate... Alt+Insert
£ Local History >
;“J S Synchronize ‘firstProject’ Run ‘hello’ Ctrl+Shift+F10
Directory Path Curl+Alt+F12 #F Debug hello’
*;—%: 4+ Compare With... Ctrl+D ' Save 'hello’
% Mark Directory as > Show in Explorer
z Remove BOM Open in Terminal

Local History >

27.12.2020 Mapuenko C. B. OcHoBUY nporpamyBaHHs, 2021



HasraluTyBaHHA AJIA TEKCTY TA MIANUCIB

“ Appearance & Behavior

Menus and Toolbars
> System Settings
File Colors
Scopes
Notifications
Quick Lists
Keymap
~ Editor
> General
Font
> Color Scheme
> Code Style
Inspections
File and Code Templates

File Encodings

Appearance

Appearance & Behavior ' Appearance

Theme: | IntelliJ v
Use custom font: |Segoe Ul ~ | Size: 18 v
Accessibility

O Support screen readers (requires restart)

[J Adjust colors for red-green vision deficiency (protanopia, deuteranopia) How it works

Ul Options
Background Image...
Cydlic scrolling in list
Show icons in quick navigation
[] Automatically position mouse cursor on default button
Hide navigation popups on focus loss
[] Drag-n-Drop with ALT pressed only

Tooltip initial delay (ms): '
n 1200

Antialiasing

“ Appearance & Behavior
Appearance
Menus and Toolbars
» System Settings
File Colors
Scopes
Notifications
Quick Lists
Keymap
+ Editor

» General

» Color Scheme
» Code Style
Inspections
File and Code Templates

File Encodings

Editor } Font

Font: Monospaced ™ Show only monospaced fonts

Size: 18

Line spacing: | 1.0

Fallback font: |<None> ™ | For symbols not supported by the main font
[] Enable font ligatures

Restore Defaults

2 with a high level of usability and outstanding

X

advanced code editing and refactoring. support.

(3, R SN

abcdefghijklmnopgrstuvwzyz. 0123456789 () {1} []
& ABCDEFGHIJKLMNOPQRSTUVWXYZ . +—*/= .,;:12 #&5%Q@["

Cancel

27.12.2020
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Tunu gaHux y MoBi Python

Name

Integers

Floating point

Strings
Lists
Dictionaries
Tuples
Sets

Booleans

27.12.2020

Type
int
float

str
list
dict
tup
set

bool

Description
Whole numbers, suchas: 3 300 200
Numbers with a decimal point: 2.3 4.6 100.0

Ordered sequence of characters: "hello" 'Sammy' "2000" "ZLLW

Ordered sequence of objects: [10,"hello",200.3]
Unordered Key:Value pairs: {"mykey" : "value", "name" : "Frankie"}
Ordered immutable sequence of objects: (10,"hello",200.3)
Unordered collection of unique objects: {"a","b"}

Logical value indicating True or False

Mapuenko C. B. OcHoBM nporpamyBaHHs#, 2021
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YucJsioBi TUIIN

a =2

. . : :
TPH YMCJIOBUX TUMH: integers, floating point number print ("Tun =vinmzoi a: ", type(a))

i complex number.
o . : b = 2.0

||

JIOTiYHMH THUI JAQHUX € ITiITHUIIOM IITUX YHCeJl. print ("\nTun =uimsof b: ", type (b))

= [lisi ymcma MarOTh HEOOMEXKEeHY TOYHICTh

= JIpo60oBi urc/a 3a3BH4ail peanizoBaHo 3a gormomoroo double € T 2+ 4] L i
NG print ("\nTmuno =smiHHOI c: ", type(c))
b
* Y KOMIUIEKCHUX YMC/IaX — peajibHa Ta ysIBHA YaCTHUHA
(mpo6oBi ymca).
= Jlng IX OTPUMaHHS 3 KOMIUIEKCHOTO YUC/IA Z, Tun sSMiHHOI a: <class 'int'>

BUKOPHCTOBYHTe Zz.real i z.imag.

.. . . Tun sMmidHHol b: <class 'float's>
» CrangapTHa 6i6Gi0OTEeKa BKIIOYAE AOJATKOBI YHMC/IOBI THUITH:

» fractions - 36epirae palioHa bHI YMCIA, TN SMiHHOI c: <class 'complex'>

» decimal - 36epirae 4mca 3 M1aBalOYOI0 KPATKOIO 3
BU3HAYE€HOK KOPHCTYyBavyeM TOYHICTIO.

27.12.2020 MapueHrko C. B. OcHosu nporpamysaHHa, 2021 12


https://docs.python.org/3/library/fractions.html#module-fractions
https://docs.python.org/3/library/decimal.html#module-decimal

Paaxu B MoBi Python

* MacuBHU 6aMTIB, Ki IPeJCTaBJSAITD strl = 'Biraw B ceiri Python-psaxis!'
Unicode-cCUMBOJIN. print (strl)
* CuMBoJIbHOrO THUIy B Python Hemae — € paLoK strl = "lle psEmok y nomBirHmMx sankax"
3 IOBKUHOI0 1 print (strl)

= JlocTyn A0 CUMBOJIIB BiJOYBA€EThHCS 3a iHAEKCOM o
strl = '''"llorpinHi" mnankm Tex SBrogarTeca!''’

print (strl)

GIEIEIKIS| FIOOR| G E E|K|S
strl = '''SAxuwo

01 2 3 4 56 7 8 9 10 11 12 Xouere,

MoxHa M Tak!'''

-12 -11-10-9 -8 -7 6 -5 -4 -3 -2 -1 print (strl)

strl = "GeeksForGeeks" E:\firstProject\venv\sScripts\python.exe E:/firstProject/hello.py
print (strl [—1] ) BiTamw B cBiTi Python-panxkis!
print (strl [3 . _2] ) lle pAODOK ¥V HOOOBIiMHMX JaAOKax
"[oTplMHLI" JaldKM TeX SToOAThHCA!
5 Armo
ksForGee Xouere,
MoxHa 1 Tax!

27.12.2020 MapueHko C. B. OcHosu nporpamysaHHa, 2021 13



MaHIny/JIl0BaHHA pAAKaAMHU

* OHOB/1eHHA psAJKaA
» JIpuc8O€HHA cuMB0.1i8 YU NiopsdKie He d0ONYCKAEMbCA

Traceback (most recent call last):

strl = "GeeksForGeeks"
strl[2] = 'p' ‘ File "E:/firstProject/hello.py"™, line 2, in <module>
strl[2] = "p!
TypeError: 'str' object does not support item assignment

* MooicHa noeHicmio oHo8UMU PAJOK

strl = "Ie cTapum pssgok"

print (strl) lle cTapmit pAOOK
strl = "Ile HOBUI pPsnfoOK" Ile HOEBMM PAICK
print (strl)

27.12.2020 Mapuenko C. B. OcHoBu nporpamyBaHHs, 2021 14



MaHIny/JIl0BaHHA pAAKaAMHU

* BudaseHHs psadKka

» BudasieHHs cumM@8o0.1i8 YU NiopsAdKie He d0ONYCKAEMbCA
Traceback (most recent call last):

strl = "lle pamox” i1 /£] ' /hell 11 2, 1 dul
Fi1le "E: irstFroject/hello. ", ine 2, 1n <module>
del strl[2] =S 4 . By
. del strl[Z2]
print (strl) . . .
TypeError: 'str' object doesn't support 1tem deletion

" BudasieHHA psAdKa npu3e00ums 0o 1020 Nn08HOI empamu

Traceback (most recent call last):

strl = "lle psaok"
del strl ‘ File "E:/firstProject/hello.py", line 3, in <module>
print (strl) print (strl)

NameError: name "strl' is not defined

27.12.2020 Mapuenko C. B. OcHoBM nporpamyBaHHs#, 2021 15



DPopmMamy8aHHs psAJKie

strl =

"{} {} {}".format('Ue', 'HoBMM', 'psimoOk')

print (strl)

# rmoswuijiriHe (QopMaTyBaHHS
strl = "{1} {0} {2}".format('ue', 'HoBMM', 'pamok')
print (strl)

# imeHoBaHe (keyword) @QopmMaTyBaHHS
strl = "{1} {£f} {g}".format(g="'ue', f='mHoBuM', 1='psiOOoK')
print (strl)

27.12.2020
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DPopmMamy8aHHs psAJKie

= [IpedcmaeieHHs YUcea:

# IBINKOBE MpPEeICTaBIJICHHS
strl = "{0:b}".format (16)
print (strl)

10000
# EeKCIIOHEeHIIIVHE MNPpeICTaBJICHHS 1.656458e+07
strl = "{0:e}".format (165.6458) ]

0.17

print (strl)
# OKPYTJICHHS UYMCEeJI

strl = "{0:.2f}".format (1 / 6)
print (strl)

27.12.2020 MapueHrko C. B. OcHosu nporpamysaHHa, 2021
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DPopmMamy8aHHs psAJKie

# BMpPIBHIOBAHHS PSOKI1B
strl "1 {:<10}|{:7210}|{:>10}|".format ('Ue', 'HoBMM', 'psmok')

print (strl)
strl = "\n{0:716} saTronyB y {1:<4} poui!".format ("Turanik", 1912)

print (strl)

| Ie | HOBMI | PAIOK |

TUTaH1K SaTOHYE Vv 1912 poui!

27.12.2020 Mapuenko C. B. OcHoBUY nporpamyBaHHs, 2021
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InenTugikaropu

* [neHTHiKaTOpH - Iie iMeHa, 1110 3aJal0ThC B IporpaMi AJis 3MiHHHUX, TUIIIB, QYHKIIIH i
MITOK.
= Jlsig yTBOpeHH ileHTHdIKaTOpy BUKOPUCTOBYMTE JIATUHCHKI JIiTEpHU, UUPPHU Ta CUMBOJI _.
* Hanpukiag, shapeClass, shape_1, upload_shape_to_db — kopekTHi ifeHTH]iKaTOPH.
» 3 uudp ieHTUPIKATOP HE MOXKE MOYUHATHUCH — Oy/le CHHTAaKCHYHa ITOMMJIKA.
= [mM’a OShape HekopeKTHe, npoTe shapel — HopMasbHe.

= Kirovosi cioBa (Keywords) 3apesepBoBaHi.

* He BUKOpHUCTOBYMUTE IX [I/11 IMEHYBaHHS.

= [penTudikatopu B Python He MoXyTb MicTUTH cnenjanbHux cuMBoJiB [V, T, ‘@', ‘#, ‘Y, ‘%’] y Ha3BI.
>»>» for=1 >>> ([@index=0
SyntaxError: invalid syntax SyntaxError: invalid syntax
»»>» True=1 >»» 1sPython?=True
SyntaxError: can't assign to keyword SyntaxError: invalid syntax



PexkomeHpaiiii 3i cTrBOpeHHs ieHTUPiKATOPIB

[TpuBarHi imeHTH}iKaTOPH iIMEHYIOTH 3 CHMBOITY _,

He BukopucToBytiTe *_’ y IepiioMmy ma OCTaHHbOMY CUMBOJIaX iMeHi.

» Taxka HOTaLisi BYKe BUKOPHUCTOBY€EThCS B Python n1st BOygoBaHMX THTIIB.

YHuKaiTe iMeH 3 ogHOTrO cuMBoOy. Kpaiie cTBoproBaTH 3MiCTOBHI Ha3BH.

» Hampwukiapg, i =1 — KOpeKTHe iM 51, TpOTe Kpallle MHcaTH iter = 1 a6o index = 1.

BukopucroBytiTe ciMBoO °_, 106 KOMOIHYBaTH Ki/IbKa CJ/IiB B OTHOMY iM€Hi.

» Hanpuxiaz, count_no_of letters.

27.12.2020 Mapuenko C. B. OcHoBUY nporpamyBaHHs, 2021
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Knrouosi cnosa (Python vs C)

= KJIto4oBi €/10Ba — 1Ie CJI0BA, SIKi BUKOPUCTOBYIOThCS AJ1s1 TOOYZOBHU MOBHUX KOHCTPYKILiiA.

= JIns iHIIMX LiiJIell BOHU He BUKOPUCTOBYIOThCS.

class finally 1is return import kEYWOI'd
continue for lambda try print (kEYWOI'd.lelSt)
def from nonlocal while
del global not with
as elif 1 or yield
assert else import pass auto
: , break float signed | Alignas (saumnas c C11)
break SECEDL =5 e for SlZEt‘:)f _Alignof (naumnaa c C11)
char Q:to static _Atomic (Haumnan c C11)
const o Str_-UCt _Bool (Haumnas c C99)
: inline (nHauunasa c C99) switch
continue . _Complex (Haumnasn c C99)
int typedef :
default 1 . _Generic (Haumnas c C11)
do Sl unLen Imaginar C99
double |register unsigned —Mad Y (Haumnas c C99)
restrict (Hauwmnasa c C99) void _Noreturn (naumnHas c C11)
else return volatile|_Static_assert (naumnan c C11)
z;:zrn short while _Thread_local (naunnas c C11)

27.12.2020 MAPYEHKO C. B. OCHOBHU [TPO'PAMYBAHHS, 2021 21



3MIHHI TAa KOHCTAHTH

= OKpeMOTro CHHTaKCHCY JJII KoHCTaHT y Python nemae!
= € 3mintoBaHi (Mutable) Ta He3minroBani (immutable) 06’ exTu.
= Xoua npucyTHi BOynoBaHi koHctantu: False, True, None, Notimplemented,  debug__,
Ellipsis ta iH.

Variables

Constants

27.12.2020 MAPYEHKO C. B. OCHOBHU [TPO'PAMYBAHHS, 2021
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NAKYIO 3A YBATY!

HacTtynHe nmuTaHHs: CTPYKTypa nporpamMu Mosow Python
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