Mporpama Python Software Engineering

Kypc

Mopaynb

Tema

Mpekypc ao Python

Mpekypc o Python

3HaMOMCTBO 3i LLIKOMO, HaBYalbHUM MPOLLECOM,
nnatdopmMamMm Ta

aAMiHICTPaTUBHUM CKNagoM kypcy GolT

MepeBaru npodecii Python

CTpyKTypa Kypcy Ta METOLOMOrA HaBYaHHA

HaBuanbHUM TWXKAEHb | NO6yaoBa yCNiLWHOro po3kiagy Ang
BUBYEHHS Python

Soft Skills

Soft Skills 1. THyu4Ki
MeTtogonorii

3HaMoOMCTBO 3 MeTO0/0rIE Scrum

O3HanoMneHHda 3 12 npuHunnamm Agile

MepLlue 060oB'A3KOBE KOMaHAHEe 3aBOaHHA N9 PO3BUTKY
soft-skills

TavM - MEHEeOY)KMEHT Ta HAaMIroNoBHiLLI COPT CKinum

Soft Skills

Soft Skills 2. Kap'epHun
dokyc

KoHKpeTun3aLia kap'epHoi Wini
MoLyK Kap'€PHUX MOXITMBOCTEN

Aki Soft Skills WwykatoTb poboTogaBLLi?
AHani3 pyHKy npaui

[oMallHe 3aBAaHHA (HeoboB'A3KoBe)

Python Core

Mogaynb 1. Bctyn go Python

CWHTaKCKUC, 3MiHHI, TUMKW OaHUX, onepaTopu
B6ynoBaHi dyHKLii

BBeneHHa gaHmX

MpwvBeOeHHA TMNiB

Po6oTa 3 paakamMu Ta CTPYKTYpPW OaHUX

Konekuii: Cnnckn, CIoBHUKKM, MHOXUHWK, KopTexi

Python Core

Mopaynb 2. KOHTPOib MOTOKY
Ta PyHKUi

YMOBHI ornepaTopu, LMK

YMOBHE BUKOHaHHA

TepHapHi onepadii

YmoBu y Python

Bnoku iHCcTpyKLUin

Luknwu: for Ta while

«HecKiHYeHHI LMKIm» Ta break, 3aBeplueHHd iTepauii 3a
noroMoroto continue

BuHAaTKM

DyHKUii, CTBOPeHHS Ta BUKMK GYHKLIN
ApryMeHTU GyHKLi

NoBepHeHHSA pe3ynbTraTy

JTokanbHi 3MiHHiI

Global

KntouwoBi apryMeHTw

3MiHHa KinbKicTb NapamMeTpiB

KoHTeHepn anga 36epiraHHa apryMeHTiB GyHKLiM




Mogaynb 3. Po6oTa 3 gaToto,

Mogayni datetime Ta time

Po6oTa 3 gaToto i Yacom (datetime)
datetime

timedelta

timestamp

[NepeTBOpeHHS B pSO0K i 3 paaka

PerynapHi Bupasu Ta po3LLmMpeHnin poboTa 3 pagKamm

Python Core YacoM Ta po3LLUMpPeHa . .
POBOTa 3 pAAKAMI CneuianbHi CITIMBOJ'WI
MeTtogun paakis, MNowyK y psaaoky
Translate
PerynapHi Bupasmu
DyHKLUia search
Findall
MigctaHoBKa, sub
CknagaHHA perynapHux B1MpasiB
Po6oTa 3 dpannamMm Ta 06pobKa BUKITIOYEHD
Hagirauisa no danny
MeHemxep KOHTEKCTY
BawnT-psaokun, Mmacue 6amTiB, bytes
KopysaHHSa psgkis (ASCII, UTF-8, CP1251)
MacwB 6amTiB
Moaynb 4. Po6oTa 3 Po60Ta 3 HeETeKCToBMMU palnamum y Python
Python Core darnamMum Ta MoaysbHa Po6oTa 3 apxiBamMm
cuctemMa
Po6oTa 3a MoaynaMUM Ta CTBOPEHHSA BipTyallbHOIo OTOUEHHS
IMMOPT MaKeTiB Ta Moay/liB
Touka Bxooy
Hagilwo noTpibeH __init__.py
BcTaHOBMEHHSA MaKeTiB 3a 4OMOMOroto pip
CTBOpPEHHS BipTyallbHOrO OTOYEHHS
MOYNUBOCTI AesaKkmnx BOynoBaHMX MoayniB Python
leHepallia BUNagKoBUX Ymncen
KoHTpOsib TOYHOCTI obumcneHb (decimal)
MOoXMBOCTI MakeTiB math, cmath
Po6oTa 3a Collections: IMeHoBaHi kopTexi, Counter,
defaultdict, deque
Comprehensions: list, set, dict
Mopaynb 5. DyHKLioHanbHe .
DyHKLiOHanbHe NporpamyBaHHSA
Python Core rnporpamyBaHHSA Ta

BOynoBaHi moayni Python

DyHKLiA 9K 06'eKT MepLloro knacy

O6nacTi BugumocTi (LEGB)

3aMUKaHH4A

KappyBaHHS

Lexkopatopun

ITepaTopu/reHepaTopu (Knovose cnoso yield)
Namépa-dyHKLii (aHOHIMHI byHKLLIT)

map

filter




Python Core

Moaynb 6. OCHOBW PO6OTUH 3

KrnacaMu

OcHosum OOTr1 B Python
Bu3HaueHHsa Ta CTBOpPEHHS Kacy
CTBOpEHHA 06'eKTIB

ATpMGYTU KNacy (nonda Ta MeToau)
KoHcTpyKTOp Knacy
HacnigyBaHHA

PoswmperHe OOTM B Python
Method Resolution Order (MRO).
KoHTenHepun, CTBOPEHI 33 AOMOMOroo HacigyBaHHSA
(UserList, UserDict, UserString).
Dataclasses

BnacHi BUHATKMK

Monimopdism / KaunHa Tunisauia

Python Core

Mopaynb 7. Po3wmnpeHe
O6'ekTHO-OpieHTOBaHe
MporpamyBaHHsa B Python

BukopucTaHHa cneuianbHUX METOLIB ANA KepyBaHHA
ob'ekTamm

"MariuHi" meTogu

MeTog init

MeToau str Ta repr

MeTogm getitem Ta setitem

DyHKTOPK, MeTog call

IHKancynauisa y Python (property, setter).

DyHKTOPW, ITepaTopun Ta YNpaBniHHA KOHTEKCTOM B Python
CTBOPEHHSA BNAaCHUX MeHeOyKePiB KOHTEKCTY
CTBOpeHHd o6'cKTa iTepaTopa/reHepaTopa
MNepeBU3HaAUYEeHHS MaTEMaTUUYHKMX OMepaTopiB
MNepeBM3HaYeHHa onepalin NopiBHAHHSA

Python Core

Mopaynb 8. Cepianizauia Ta
KonitoBaHHA 06'eKTIB B
Python

Po6oTa 3 Tabnmuamm CSV y Python
Po6ota 3 JSON dannamum y Python
Po6ota 3 YAML dannamm y Python

Cepianizauia ob'exTiB B Python

Cepianizauis o6'exTiB Python

Cepianizauia o6'ekTiB Python 3a gonomoroto pickle
Cepianizauia o6'ekTiB Python 3a gonomoroto json
YnpaBniHHA MOPSAKOM cepianisaLtii

YnaKyBaHHSA 3a gonoMorot __getstate__
Po3nakyBaHHS 3a JOMOMOroto __setstate__
KonitoBaHHS Ta yrpaBiHHA CTaHOM O6'eKTiB
CTBOpEHHSA Konin ob'ekTiB Python

CTBOpPEHHA NOBePXHEBUX KOMil 06'ekTiB Python
CTBOpPEHHA MMBoKUX KoMil 06'ekTiB Python
YnpaBniHHA NOpPaAKOM KonitoBaHHA 06'ekTiB Python

Python Core

DiHanbHWN NPOEKT

KoHconbHUM 60T

Python Web

Mogaynb 1. MpunomMmu
06'EKTHO-OPIEHTOBAHOIO
nporpamMyBaHHSA

Software Engineering ak npouec. Mosa UML

MpuHUMNKM NnpoekTyBaHHA SOLID.

- Single responsibility — npMHUMN €QMHOI BiANOBIAANbHOCTI.
- Open-closed — NPUHLMN BIOAKPUTOCTI — 3aKPUTOCTI.

- Liskov substitution - npmHUMN NigcTaHoBKKM Bapb6apu
JTnckos.

- Interface segregation — npuHUMN Noginy iHTepdency.

- Dependency inversion - NpUHLMKM iHBepPCii 3aneXHocTen
Design Patterns:.

- NMopoaykytoui maTepHm

- CTPYKTYpPHIi maTepHuW.

- MNoBeaiHKOBI MaTepHu




Python Web

Mogynb 2. Python
Development

MeHemxep NakeTiB Ta BipTyallbHMX OTOYEHb pipenvy.
MeHemxep NaKeTiB Ta BipTyallbHUX OTOYEHHb poetry.
HanarogykeHHa nporpamMm

JloryBaHHA nporpamMu

dopMaTyBaHHS Koay

Twnizauia B Python

OcHoBW po6oTu 3 Docker

Python Web

Mopaynb 3.
BaratonoToKoBICTb i
rnpouecu B Python

BaratonoTokoBicTb y Python
Mpouecu B Python

Python Web

Mopaynb 4. OcHoBu Web

AK BNalITOBaHUM iHTepHET
CtBOpeHH4a cepBepa HTTP
OcHoBWM HTML
LLIabnowizaTtop Jinja2
CtBOpeHHa Web nporpamm
OcHoBM pob6oTn Socket
Mo6ynosa 3anuTiB HTTP

Python Web

Mopaynb 5. ACUHXpPOHHe
nporpamyBaHHSA

ACUHXPOHHE NporpamMyBaHHs

OcHoBW poboTH 3 asyncio

MapanenbHe BUKOHaHHS 3aBOaHb async/await
ACUHXPOHHa poboTa 3 dannamm

Aiohttp KnieHT

WebSockets

Python Web

Mopaynb 6. PenauinHi 6asmn
OaHUX

OcHoBHi onepaTtopu SQL:

ER (Entity-relationship) - giarpamu.
MigknoyeHHa

Tunum gaHunx

Po6oTa 3 6a3amum SQL

- CREATE TABLE: CTBOptoeMo Tabnuuo

- INSERT: BBegeHHA gaHmx

- SELECT: OTpuMaHHa gaHux

- dyHKUii arperauii

- BknageHi SELECT

- [MceBOoOHIMUK

- JOIN: MpuenHaHHA Tabnuub

- UPDATE: 3MiHa faHux

- DELETE: BuganeHHs 3anmciB 3 Tabnmui
- BupaneHHsa Tabnuub

CraHpapT PEP249 (Python Database API Specification v2.0)

Python Web

Mopaynb 7. ORM
SQLAIchemy

OcHoBW po6oTK 3 SQLAIchemy.

MexaHi3M cecir B SQLAIchemy.

CTBOpPEHHS 6a3n AaHMX 3a 4OMNOMOrolo Moaenemn
SQLAIchemy.

Mirpauia 6a3 gaHux 3a gonomoroto Alembic

Python Web

Mogaynb 8. NoSQL 6a3m
OaHuX

CAP Teopema

Tunun NoSQL 6a3 gaHux

OcHoBW po6oTn 3 MongoDB

Po6oTa Ta nigkntodeHHs go Python npo MongoDB
Redis

Bpokep nosigomneHb RabbitMQ




Python Web

Mogynb 9. Web-scraping

Beautifil Soup, Lxml, Requests

- BcTaHOBNEHHS HEOBXiOHWMX MaKeTiB:

- 3 4oro noYaTu cKkpaniHr

- ABTOMaTU3aLia OTPUMaHHSA "crupmx" gaHMX
- MapcuHr HTML, NoLyK Ha CTOPiHLi 3a Terom, 3a KflacoMm, 3a
1D

DdpenMBOPK Scrapy

- BukopuctaHHa XPath gna oTpuMaHHa

- CTBOpPEHHS NpoeKTy Scrapy

- MapcuHr HTML 3a gonomoroto XPath

- MariHauia

Python Web

Mopaynb 10. OcHoBMU po6oTK
3 Django

BcTaHoBneHHs

CTBOPEHHS MPOEKTY

CTBOpPEHHA web-nonaTky

Po6oTa 3 6azamu gaHux y Django
Admin naHenb B Django
ApPrymMeHTW 3anuTty

Django wabnoHu

Ob6pobka dopMm

AyTeHTMdikaLliqa

Python Web

Mogaynb 11. Nobynosa REST
API Ha FastAPI

OCHOBHUI dpenMBOpPK FastAPI
OcHoBuK API

ApxiTekTypHuM nigxig API First
Po3pobka API 3 BUKOpUCTaHHAM FastAPI
lllo Take REST

OcHoBHi MeTogn HTTP

- lpemMonoTeHTHICTb

- HTTP meTton GET

- HTTP metog POST

- HTTP metog PUT (PATCH)

- HTTP meton DELETE

- Kogw Bignosiai HTTP
®dopmyBaHHa URL ona REST API
SWAGGER

Python Web

Mopaynb 12. ABTOpmM3aLlia Ta
AyTeHTUdiKkauiqa

JWT: JSON Web Token

Cookie

MakeT FastAPI JWT Auth gng nignucy, kogyBaHHA Ta
[eKoayBaHHSA OOCTyMy Ta OHOBNEHHS TokeHiB JWT.

Python Web

Mogaynb 13. MpocyHyTi TeMu
back-end po3pobku

3aBaHTaXkeHHsa danniB Ha cepBep
HagcumnaHHAa nucTiB ana Bepudikauii KopmcTyBada
AyTteHTndikauia OAuth2

Python Web

Mopaynb 14. TecTyBaHHA Ta
po3ropTaHHa Beb6-0oaaTkiB

[JokyMeHTyBaHHS Koy

MpodintoBaHHA Nporpamm

TecTyBaHHS KOOy 3a AOMOMOIOH0:

- Unittest

- Pyest

PosropTaHHs Be6-000aTKiB Ha cepBicax

- https://ffly.io/ yepes Docker kKoHTenHep

- https://web.deta.sh/ 3a gonomoroto Deta CLI

Python Web

DiHanbHWW NPOEKT

Rest api 3acTtocyHoK Ha FastAPI

[JopaTKoBi NPOEKTU

[Ba iHOMBIOyanbHUX NPOEKTU (3a BaXkKaHHAM)




Pe3stome Ta Linkedin

Bin pe3toMe oo npaueBnawTyBaHHA

Career skills Career skKills YcniwHa cnisbeciga

KaHanu onga nowyky po6otmn

MaTepianv ona nigrotoeku go HR cnisbecigmn

MeHemxep NakeTiB Ta BipTyallbHMX OTOYEHb pipenv.
MeHemKxep NakeTiB Ta BipTyaslbHUX OTOYeHb poetry.
HanarogykeHHsA nporpamMm

JloryBaHHsS nporpamm

dopmMaTyBaHHSA Kogy

Tunizauisa B Python

OcHoBuK poboTu 3 Docker

Python Data Science |Moaynb 1. Development.
(nopaTkoBO) Poetry. Docker

MigkntovyeHHa oo B,

BcTtyn oo BuBYeHHS MoBUM SQL
Python Data Science |Moaynb 2. BBegeHHda B SQL |Po6oTa 3 gaHuMm B SQL

(mopaTkoBO) 6a3un gaHnx Po3wWwmnpeHi TexHikn poboTK 3 faHUMK
OnTuMi3auia Ta ynpaBniHHA gaHUMMU
LocTtyn go 6a3m gaHux 3 Python

BcTtyn oo BuB4YeHHa NoSQL
OcHoBM po6oTn 3 MongoDB
Po6oTa 3 faHuMu B MongoDB
Python Data Science |Moaynb 3. OcHoBM NoSQL  |3MiHa AOKYMEHTIB
(mopaTkoBO) Ha npwknagi MongoDB Po6oTa 3 Macmeamm

Po6oTa 3 PyMongo

OcHoBwu Beautiful Soup
MapcnHr HTM

XutreBmm umkn npoekTy Data Science

36ip faHux

OunLEeHHA Ta NiaroToBka AaHMx

[ocniopyxeHHa gaHux

CTBOpPEHHSA Mogeni

IHTepnpeTaLisa (3acTocyBaHHS)

Knacuoikauisa anropMTMiB MallMHHOMO HaBYaHHSA
Ornag pisHUX TUMIB aNropUTMIB

CepepoBuLLe poboTn

BcTaHoBneHHs 6i6niotekn NumPy

BekTopu

[JonasaHHs/BiOHIMaHHS ckansipa Ta BeKTopa
MHOYeHHSA Ha ckansap

[dogaBaHHA Ta BigHIMaHHA OBOX BEKTOPIB
CkanapHum 0obyToK

Basuc BekTOpiB

MaTpuui

MHOYeHHA MaTpULb

TpaHCMoHyBaHHS Ta 3MiHa OPMM MaTPULLb B NUMpY
OOUHMYHa MaTpuLAa

ObepHeHa MaTpuusa

BnactmBocTi onepauiv 3 MaTprusaMm

IHWi MmoxknumBocTi B NumPy

IHOekcauia

OcHOBHI TN gaHux (dtype) NumPy
ArperyBaHHa B NumPy

Python Data Science |Moaynb 4. 3HaWOMCTBO 3
(aonaTkoBO) Data Science




Python Data Science
(monaTkoBO)

Mopaynb 5. EDA + ocHOBM
CTaTUCTUKM

Ba3oBi eneMeHTU CTaTUCTUKM
BMMagKoBa BeNNYMHA
MaTeMaTUYHe OYiKyBaHHS
avcnepcia

Kopenauia

exploratory data analysis
Bibnioteka pandas

Bibnioteka Matplotlib

6ibnioTeka seaborn

Po3rnan npuknaais Ha npakTuui
Bisyanizauia cTaTUCTUYHKMX MOKa3HMKIB
Mincymok EDA

Python Data Science
(aonaTkoBoO)

Mopaynb 6. KnacuuHe
MalUMHHE HaBYaHHA

Ornap 6ibniotekun Scikit-Learn
AnropuTtMu supervised learning
NocTaHOBKa 3agaui

EnemMeHTM gndepeHLitoBaHHS
JTaHutoroBe npasuno

MeTon rpafieHTHOro crnycKy
Ornag 3agad perpecii

NiHiMHa perpecia ogHiei 3MiHHOI

DYHKLLIS MOMUNKK

HaB4yaHHa Mogeni

Peanisyemo ii cBoiMK pykamMu

NininHa perpecia ona GyHKLii 6araTtbox 3MiHHUX
KpwBi HaBYaHHA

MepeHaBYaHHA/HeQoHaBYaHHA Moaeni
Perynapusauia

Peanizauia y 6i6nioteui Scikit-Learn

Python Data Science
(mopaTkoBO)

Mopaynb 7. 3apgaya
Knacudikauii 1 ouiHKa
po6oTn Mopeni

MNocTaHoOBKa 3agavi knacudikauii
MOHATTS MMOBIPHOCTI
MaTemMaTu4Ha Moaenb

DyHKLis BTPaT/MOMUIOK
HaBy4aHHA norictuyHoi perpecii
BaraToknacoBa knacudikallia
One-hot-coding

Po3nogfin gaHwmx Ha pi3Hi BUGipKK
OuiHKa rinotesu

MeTpuKn

Bubip mogeni

Error analysis

Kpoc-Banigauia

Peanizauisa Ha Scikit-learn

Python Data Science
(mopaTkoBO)

Mopaynb 8. IHWi anropuTt™Mm
HaBYaHHSA 3 yunTenem

MeTon ONMOPHUX BEKTOPIB
Knacuoikauisa
Ocob6AMBOCTI HaBYaHHSA
K Hambnmk4imx cycinis

Bagging vs Boosting
LepeBo BUGOPY
AdaBoost

XGBoost
BrnagkoBum nic




Python Data Science
(nopaTkoBO)

Mopynb 9. HaB4yaHHs 6e3
yumntens

MNocTaHOBKa 3agaui

K-means

PCA

dimensionality reduction (T-SNE)

Anomaly Detection

feature extraction

Ceiling Analysis (K NOKpaLLMTK CBOKO MOAENb | HAg YMM
npautoBaTK gani)

Python Data Science
(mopaTkoBO)

Mopaynb 10. PekoMeHOaLimHi
cucTemMm

Content Based Recommendations
Collaborative Filtering

Low Rank Martix Factorization
Bibnioteka LightFM

Python Data Science
(monaTkoBO)

Mogaynb 11. HempoMepexi Ta
rMMGoKe HaBYaHHS

3HaroMcTBO 3 BibnioTekamu pytorch Ta tensorflow
Onepalii 3 TeH30paMu y BULLEe3ragaHux 6ibniotexkax
LLlo Take rTHEMPOHHI Mepexi?

Logistion Regression ak NN

Bynyemo HamnpocTiwy NN 3 ogHuM hidden layer
Backpropagation

MapameTpwu Ta rinepnapamMeTpm

Python Data Science
(aonaTkoBO)

Mogaynb 12. Nig6ip
rinepnapamMetpis HM

MOBTOPKOEMO KITHOHYOBI acMeKTn
Train/Dev/Test sets
Bias/Variance

Regularization

Dropout

Model Pruning

Normalizing inputs

Gradient Vanishing/Exploding
IHiLiani3auia koedilieHTIB
Mini-batch GD

HasBHi anroputMm onTumMisauii
Ornap dyHKUiM akTuBauii

Python Data Science
(nomaTkoBO)

Mopaynb 13. 3ropTKoBI
HEeMPOHHI Mepexi

Computer Vision
Edge Detection
Convolution
Padding

Simple CNN
Pooling Layer
Examples of CNN
ResNet

1x1 convolution NN
Data Augmentation
Object Detection
YOLO (Optional)
One shot learning
Triplet Loss

Style Transfer (Optional)

Python Data Science
(mopaTkoBO)

Mopaynb 14. Mogeni
[OCAIOXEHHS YNCTOBKX
pagis

Recurrent Neural Network Model
Backpropagation

Different types of RNNs

Gradient Vanishing with RNNs
GRU

LSTM

Bidirectional RNN




Deep RNN

Python Data Science
(nopaTkoBO)

Mopaynb 15. KnacuuyHi
npwvKNagn HeMpoMepexx Ta
ocHoBM NLP

Transfer Learning

Word Embeddings
Sentiment Alalysis

Beam Search

Attention Model Intuition
Attention Model

Speech recognition
Trigger Word Detection

Python Data Science
(aopnaTkoBO)

Mogaynb 16. Dash
IHTEPaKTMBHI
Be6-3aCTOCYHKM

Bctyn po Dash

CTBOPEHHA NepLUoro AoaaTky
OcCHOBHI KOMMNOHeHTM Dash
B3aemopgis 3 ponaTtkom

CTunisauia Ta MakeT

IHTerpauia 3 Mmogenamu Data Science
[ennon Ta XoCTUHT

Python Data Science
(mopaTkoBO)

DiHaNnbHWM NPOEKT

3aCTOCYHOK 3 UMTaTamMu




