Jlexknusa 15

IHpakTuka OOII: pa3padoTrka MUHU-IIPOEKTA

1. BBenenne B npaktudeckoe npumenenue QOII

OO0bekTHO-OpHeHTHpOoBaHHOE TmporpammupoBanne (OOII) — 310 MomTHAS
nmapajurmMa,  KOoTopas  IomMoraeT  pa3paboTyMkaM  CcO37JaBaTh  THOKHE,
MOACPKUBAEMBIE M JIETKO PACIIMPSIEMBIE CUCTEMBI. B paMKax 3TOW JEKIMU MBbI
pa3zpaboTaeM MUHU-IIPOEKT, UCTI0Jb3Ys npuHUuUIbl OOl Takue Kak NHKANCYJIALHMS,
HaCJIeI0BaHKUE U OTUMOPPU3M. MbI Takke TPUMEHUM MATTEPHBI MPOSKTUPOBAHUS
u npuHuuUIbl SOLID, 94To MO3BONUT cO3AaTh CTPYKTYPHUPOBAHHBIN U yCTOMYUBBIN K
U3MEHEHHUM KOJI.

2. Onucanue MuHu-npoexkTa: Cucrema ynpasJ/ieHusi 0M0JIMOTEKO

Mpbl co3maguM MOpUIIOKEHHE JUIsl yIpaBieHUsT OHOIMOTEKOH, KOTOpoe OyneT
BBITNIOJIHATH CJAEAYIOLUE (PYHKIIMU:

o YOpaBJIsiTh CIIUCKOM KHHUT U MOJIb30BATEIECH.

o IlpenoctaBisiTh BOBMOXKHOCTH IMOJIB30BATENIsIM OpaTh KHUTH M BO3BpaIllaTh
UX.

o lloanepxuBath 3anmuch 00 UCTOPUHU BbIJJAHHBIX KHHT.

o PeanuzoBats npocToii nuuTEepdeiic 11 100aBICHUS KHUT U TI0JIb30BaTEIEH.

3. CTpyKTypa npoeKTa U aHaJIu3 TpeOOBaHUI
JI1st opranu3anuu NpoeKTa OMpeaesIiuM HECKOJBKO KITFOUEBBIX KIACCOB:

1. Book — kmacc, mpeAcCTaBISIIONIMN KHUTY, KOTopas OyAeT cojepKaThb
nH(OPMAITUIO O HA3BaHHUH, aBTOPE M CTAaTyCe (BBIJIaHA/TOCTYITHA).

2. User — kJ1acc, peICTaBIISIIONIINN ITOJIb30BaTEs OMOIMOTEKH.

3. Library — ocCHOBHOW KJlacc, KOTOpBIM OyAeT yHpaBisTh KHUTAMH U
M0JIb30BATEIISIMH.

4. TransactionHistory — knacc /st BeeHUsI ICTOPUH OTEepalIUid.

[IpoekT OyJeT OpraHn30BaH C YYETOM CIEAYIONINX TPEOOBAHMIA:

o Ilonp30Baresb MOXKET B3ATh KHUTY, €CJIM OHA JOCTYITHA.

o [Ilonp30BaTens MOXKET BEpHYTh KHUTY, €CJTM OHA ObLiIa BBIJAHA EMY.

o bubmmoreka momkHAa BECTH MCTOPUIO BCEX OMEpaIrvil BhIIAYU M BO3BpaTa
KHUT.



4. Co3nanue KJIaccoOB MPOEKTA
4.1 Kinacc Book

Knacc Book Oyner conepxkaTth aTpuOyThl 71l XpaHeHUs] UHGOPMAIIMK O KHUTE U
METOJ JIJIsl ”BMEHEHHUsI e€ cTaryca.

python
Konmposarts ko
class Book:
def init (self, title, author):
self.title = title
self.author = author
self.is_available = True

def borrow(self):
if self.is_available:
self.is_available = False
return True
return False

def return_book(self):
self.is_available = True

def str (self):
status = "ngoctymHa" if self.is available else "Bbigana"
return " {self.title} by {self.author} ({status})"

Metoasbl kiaacca Book:

o borrow() — u3MeHseT cTaTyCc KHUTH Ha «BBIJIaHAY.
o return_book() — m3MeHSET CTaTyC KHUTH Ha «JIOCTYITHA.
. str_ () — BO3BpaIIaeT CTPOKOBOE MPEICTABICHUE KHUTH.

4.2 Knacc User

Knacc User OyneT nmpeacTaBisiTh oJib30BaTelss Oudanorexu, conepxariero ID, nms
1 CIIUCOK KHUT, KOTOPBIC ITOJIb30BATEIb B3SII.

python
KonupoBate koz
class User:
def init (self, user id, name):
self.user id = user id
self.name = name
self.borrowed books =[]



def borrow_book(self, book):
if book.borrow():
self.borrowed books.append(book)
return True
return False

def return_book(self, book):
if book in self.borrowed books:
book.return_book()
self.borrowed books.remove(book)
return True
return False

def str (self):

return f'Ilons3oBatens: {self.name} (ID: {self.user id})"

Metoasl kiaacca User:

o borrow book() — mobaBisieT KHUTY B CIIMCOK B3ATHIX KHHT.
o return book() — yaajisieT KHUTY U3 CIHMCKA B3SITBIX KHUT U BO3BpaIllaeT €€ B

OMOJIMOTEKY.

e _ str () — BO3BpalIaeT CTPOKOBOE MPEICTABICHUE MTOJIH30BATEIS.

4.3 Knacc TransactionHistory

DT1O0T KJ1acc OyAeT BECTH 3aMKCh Onepaluii (B3sTUE U BO3BPAT KHUT), YTOOBI XPAaHUTh
MH(OpPMAIUIO O TOM, KTO U KOI/ia Opajl KHUIH.

python
Konmposarts ko1
from datetime import datetime

class TransactionHistory:

def init_ (self):
self.history =[]

def record borrow(self, user, book):
entry = {

"action": "B3s1",
"user": user.name,
"book": book:.title,
"date": datetime.now()

}
self.history.append(entry)



def record return(self, user, book):
entry = {

"action": "BepHyI",
"user": user.name,
"book": book title,
"date": datetime.now()

b
self.history.append(entry)

def show _history(self):
for entry in self history:
date = entry["date"].strftime("%Y -%m-%d %H:%M:%S")
print(f" {entry['user']} {entry['action']} kuury '{entry['book']}' ({date})")

Metoab! kinacca TransactionHistory:

o record borrow() — moGaBiseT 3aMKCh O B3ITUH KHUTH.
o record return() — g00aBIISIET 3aMKCh O BO3BPATE KHUTH.
o show history() — oToOpa)kaeT HCTOPHIO OTIepaITHiA.

4.4 Knacc Library

Knacc Library Oyaer ynpaBisTh KHUTaMH, TMOJB30BATEISIMU M KypHAJIOM
OTIepaIvi.

python
Konuposats xox
class Library:
def init_ (self):
self.books =]
self.users =[]
self.history = TransactionHistory()

def add book(self, title, author):
book = Book(title, author)
self.books.append(book)

def add user(self, user id, name):
user = User(user id, name)
self.users.append(user)

def find_user(self, user id):
for user in self.users:
if user.user id == user id:



return user
return None

def find book(self, title):
for book in self.books:
if book title == title:
return book
return None

def borrow_book(self, user id, book title):
user = self.find_user(user id)
book = self.find book(book title)
if user and book:
if user.borrow_book(book):
self.history.record borrow(user, book)
print(f"Kuura '{book.title}' Bpimana nosip3oBaTento {user.name}.")
else:
print(f"Kuura '{book.title}' y>xe Bbi1ana.")
else:
print("Ilonbp30BaTenb WM KHUTAa HE HAHJEHBL.")

def return_book(self, user id, book title):
user = self.find_user(user id)
book = self.find book(book title)
if user and book:
if user.return_book(book):
self.history.record return(user, book)
print(f'Kuura '{book.title}' Bo3Bpaiiena nonp3oBareneMm {user.name}.")
else:
print("Ilonb30BaTens He Opan 3Ty KHUTY.")
else:
print("Ilonb30oBaTenb WK KHUTAa HE HAWJEHBL.")

Metoas! kinacca Library:

o add book() — moGaBiisieT HOBYIO KHUTY B OMOJIUOTEKY.

o add user() — peructpupyeT HOBOTO MOJL30BATES.

o find user() u find book() — momoraroT HaxOAUTh MOJH30BATEIICH U KHUTU
nio ID unu HazBaHU1O.

o borrow book() u return book() — MO3BOJAIOT TMONB30BATENSIM OpaTh U
BO3BpAIaTh KHUTH.

5. lIpumenenne npuauunos SOLID B npoexre



[Tpunuunel SOLID nmomorarT yaydliuTh KauyecTBO KOJa U TOJJIEPKUBAEMOCTh
MPOEKTA.

« SRP (IlpuHnun eaQMHCTBEHHO# oOTBeTcTBeHHOCTH): Kaxaplii Kiacc
BBINIOJIHAET CTPOTO OMNpeleieHHylo 3amadyy — Book oTBewaer 3a
undopmaruio o  kHure, User ymopaBisieT  MOJb30BaTelsiMU, a
TransactionHistory BegeT xypHa onepaiui.

o OCP (Ilpunuunm oOTKpbITOCTH/3aKpbITOCTH): Ecam  morpebdyercs
pacuipuTh  (QYHKIIMOHAIBHOCTh, MOXHO J00aBUTh HOBBIE  KJIAcChl
(Hanpumep, A1 HOBBIX THUIIOB TOJb30BaTENIed WM KHUT), HE H3MEHS
CYILIECTBYIOIIHE.

o LSP (Ilpunuun noacranoBku JluckoB): Eciu OyayT co3aHbl MOIKIACCHI
Book (Hampumep, mjis 3JEKTPOHHBIX WM TEUYATHBIX KHUT), OHU JIOJKHBI
coxpaHsTh noeaeHue Book.

o ISP (Ilpunumn pasgenenusi uarepgeiica): Mertons! kiacca Library moryt
OBITh OpPraHW30BaHbl B UHTEP(PENCHI, €ciii TpeOyeTcs pa3ieauTh ONepaluu
YIPaBJIECHUSI KHUTAMH U TOJIb30BATEIISIMH.

o DIP (Ilpunuun wHBepcum 3aBucuMmocteii): Knacc Library 3aBucut ot
abctpakiuu  TransactionHistory, uTo oOnerdaer 3aMeHy HCTOPHUH
TpaH3aKIMil Ha IPYyToi Kiacc 6€3 N3BMEHEHHs] OCHOBHOTO KOJIa.

6. IlpuMep MCNOIB30BAHUSA CUCTEMBI

Tenepp MBI MOXEM TNPOTECTUPOBATH pa3pabOTaHHYIO CHUCTEMYy, J00aBUB
MOJIB30BATENICH U KHUTH, & TAK)KE BBITIOJIHUB OTIEPAIIHH.

python

Konmposats ko1

# Co3nanue OMOJINOTEKHU
library = Library()

# JloOaBiaeHHE KHUT
library.add book("1984", "George Orwell")
library.add book("To Kill a Mockingbird", "Harper Lee")

# JloOaBieHHE TIOJIb30BaTEIICH
library.add user(1, "Alice")
library.add user(2, "Bob")

# B3gaTHe KHUTHU OJIL30BaTEIEM
library.borrow book(1, "1984")

# TlombITKa B3SITh YK€ BBITAHHYIO KHHUTY
library.borrow book(2, "1984")



# Bo3BpaT KHUTH
library.return_book(1, "1984")

# IIpocMOTp UCTOPUH ONIEPALIHIA
library.history.show_history()

7. 3akaoueHune

Ha npumepe co3gaHusi CUCTEMBI YNPABICHHS OMOIMOTEKOW MBI PAaCCMOTPETH
KioyeBble  acriekThl npumeHeHuss OOIl B mpoekTupoBaHuu U pa3pabOTKe
IpOrpaMMHOro ooOecrnedeHus. lcnonp3oBaHME KIIACCOB I INPEACTABICHUS
pa3IMYHBIX CYIIHOCTEW (KHHTHM, MOJB30BaTENIM, OMOIMOTEKAa) MO3BOJSET JIETKO
YIPaBIATh JAHHBIMHA W JIOTUKOW IpuiokeHus. [Ipumenenne npuaounos SOLID
Jenaet Ko 6onee rTiOKUM U MOJAEPKUBAEMbIM, IO3BOJISS JIETKO aJallTUPOBATh €r0
10]1 U3MEHSAIOIUECS TPeOOBAHUS.



