Jlexknusa 11

Pabora c KOJUICKIIUAMHA 1 MaCCUBaMH 00bEKTOB

1. BBegenue B KOJJIEKIIMH U MACCUBBI 00HLEKTOB

[Ipu pazpaboTke MpPOrpaMMHOTO OOECIICUCHUS YaCTO BO3HHKAET HEOOXOIUMOCTh
paboThI C OOJBITMM KOJMYECTBOM JIaHHBIX, MPEJCTABICHHBIX B BHUAEC OOBEKTOB.
Komtekiuu 1 MaccuBbI TTO3BOJISIIOT XPaHUTh, OPTAaHU30BBIBATH U YIIPABIISITH ATHMHU
o0BekTamu, obecreurnBasi BO3SMOKHOCTD MX 3(()DEKTUBHOTO NOOABIICHUS, YIaJICHUS,
noucka U monudukanuu. B Python ang paGoTel ¢ KOJUIEKIUAMH W MacCHBaMu
CYILIECTBYE€T MHOXECTBO BCTPOCHHBIX CTPYKTYp JIaHHBIX, TaKHUX KaK CIIHCKH,
KOPTEXH, MHOXECTBA U CJIOBapU. OTHU CTPYKTYphl JeNaloT KoJ OoJiee
OpraHU30BaHHBIM, YIPABISEMBIM W CHOCOOCTBYIOT 3(deKTuBHON 00paboTKe
JTAHHBIX.

[lenb 3TOM JICKIIUU — U3YYUTh OCHOBHBIC TUIIbI KOJIJIEKIIMI U MaccuBOB B Python,
METO/IbI PA0OTHI C HUMHU, UX OCOOCHHOCTH U MPUMEHUMOCTD K Pa3JIUYHBIM 3a]ja4aM.

2. OcHoBHbIe KoJLIekun B Python

Python mpegocTaBisieT HECKOJIBKO BCTPOCHHBIX KOJUIEKIHH, KOTOPBIE MOKHO
WCIIOJIB30BaTh JJIsi XpaHEHUs W ymnpaBieHus oObekTamu: cnucok (list), koprex
(tuple), mHOKECTBO (set) u cioBaps (dict). Kaxaas U3 3TUX KOJUIEKIIUNA UMEET CBOU
O0COOEHHOCTH U 00JIaCTU MTPUMEHEHUS.

2.1 Coucoxk (list)

Couckn — 3TO M3MEHseMas CTPYKTypa NAHHBIX, KOTOpas IO3BOJISIET XPAHUTh
YIOPSAOYECHHBIE JJIEMEHTHI, B TOM 4YHUClI€ U O0O0beKThl. CHHCKM MOAIEPKUBAIOT
no0aBJeHNe, yaJeHe U N3MEHEHNE MIEMEHTOB, a TaKKe 00ECIIEUNBAIOT JOCTYI K
JIEMEHTaM 10 UHJEKCY.

[Tpumep paboThI CO CITUCKOM:

python
KonupoBats koz
# Co3manue cnucka 00ObEKTOB
class Person:
def init (self, name, age):
self.name = name
self.age = age

people = [Person("Alice", 30), Person("Bob", 25), Person("Charlie", 35)]



# JloOaBieHHE HOBOrO OOBEKTA B CIIHICOK
people.append(Person("Diana", 28))

# O0x0] criicka
for person in people:
print(person.name, person.age)

Crucku moAXOoaAT AJIA XpaHCHUA M3MCHACMBIX NAHHBIX, K KOTOPBIM HGO6XOI[I/IMO
IMOJIy4aTb JOCTYII I1I0 MHACKCY HUJIX BBIIIOJIHATE COPTUPOBKY.

2.2 Kopre:x (tuple)

Koprexku — 3TO HEHW3MEHSEMBbIE KOJUIEKIWH, KOTOPBIE HCHOJIB3YIOTCS IS
XpaHeHust GUKCUpOBaHHOTO Habopa oOBekToB. OHM MOJE3HBI, KOrja TpeOyeTcs
rapaHTUPOBATh HEU3MEHSIEMOCTh JTAHHBIX.

[Ipumep paboThI C KOPTEKEM:

python

Konmposats koJ1

# Co3naHue KopTexka 00bEeKTOB
personl = Person("Alice", 30)
person2 = Person("Bob", 25)
people tuple = (personl, person2)

# O06Xx0J KopTexa
for person in people tuple:
print(person.name, person.age)

2.3 MHoxkecTBO (set)

MHoOkecTBa — 3TO HEYNOPSAAOYEHHBIC KOJUIEKIIMM YHUKAJIBHBIX 3JIEMEHTOB. OHHU
HE MO3BOJISIIOT XPaHUTh JyOJIMKATHI ¥ TIOJICPKUBAIOT OBICTPBINA MOUCK, YTO JIeTIaeT
WX UcaTbHBIMU JJIsI OTepalivii 0OObEeIUHEHUS, TIEPECEUEHUS U PA3HOCTH.

[Tpumep paboThl C MHOKECTBOM:

python

KonupoBate koz

# Co3ganue MHOXKECTBA
personl = Person("Alice", 30)
person2 = Person("Bob", 25)
people set = {personl, person2}

# JloGaBlIeHHE 3JIEMEHTa B MHOXKECTBO



people set.add(Person("Charlie", 35))
2.4 Caosaps (dict)

CnoBapu — 3TO KOJUIEKIUH Map «KJIIOY-3HaueHHe». Kaxaplil 2JIeMEHT B ClIOBape
MMEET YHUKAJIBbHBIM KIIIOY, CBS3aHHBIM C ONPENEICHHBIM 3HAYEHUEM, YTO JEJIaeT
CJIOBapH UACAIBHBIMU JJIs1 XpPaHEHUS JAHHBIX, KOTOPbIE HEOOXOIUMO OpraHU30BaTh
Y K KOTOPBIM HY>KE€H OBICTPBIN JOCTYH MO KUY .

[Tpumep paboThI CO CiOBapeM:

python
Konmposats koJ1
# Coznanue cioBapsi 0ObEKTOB
people dict = {
"Alice": Person("Alice", 30),
"Bob": Person("Bob", 25)

}

# JlocTym K 00BEKTY MO K04y
print(people_dict["Alice"].age)

# JloOaBiieHHE HOBOT'O 3JIECMCHTA B CJIOBAPh
people dict["Charlie"] = Person("Charlie", 35)

3. Koyuieknunn 00LeKTOB 1 MACCHUBBI

Komnekiuu B Python, Takue kak CIIMCKU M CIIOBapH, MOT'YT OBITh HCIIOJIb30BaHbI KaK
MACCHBBI JUISl XpaHEeHUsT 00beKTOB. X0Ts B Python HeT crarnmueckoro MaccuBa, Kak
B HEKOTOPBIX JPYIHMX $3bIKaX, CIUCKH BBINOJHSIOT aHAJOTHYHYIO (YHKIIHIO
JUHAMAYECKUX MAacCHBOB M IIPEJOCTaBIISIOT BO3MOXKHOCTh YIPABISATH HAOOPOM
0OBEKTOB.

3.1 PaGoTa co cnuckamMu 00bHLEeKTOB

CIMCOK MOKET MCHOIb30BaThCs I XpaHCHUA 00BEKTOB OAHOI'O MJIM HECKOJIbKHX
THUIIOB. DTO IO3BOJISICT pa6OTaTI) C I’pynHOfI JaHHBIX KaK C CIUHBIM L CJIBIM.

[Ipumep paboThl CO CIMCKOM OOBEKTOB:

python
Konmposats ko1
class Student:
def init_ (self, name, grade):
self.name = name
self.grade = grade



students = [
Student("Alice", "A"),
Student("Bob", "B"),
Student("Charlie", "C")

]

# CopTHpOBKa CIIUCKa OOBEKTOB IO OLIEHKE
students.sort(key=lambda x: x.grade)

# BbIBOJI CTIMCKA CTYJICHTOB
for student in students:
print(student.name, student.grade)

3.2 CIUCKHM CTIMCKOB U BJIO’KEHHbIE CTPYKTYPbI

BroxxeHHbIE CHOHUCKH MO3BOJISIOT Co3gaBaTb ABYMCPHBIC KW MHOI'OMCPHBIC
CTPYKTYPbI IJIA pa60TBI C MaccuBaMM OOBEKTOB. DTO MOJIE3HO HJIA IIPpCACTABJICHUA
Ta6J'II/II_[ JaHHBIX HJIN CCTOK.

[Ipumep paboThI CO CTMCKOM CHHUCKOB:

python
Konmposats ko1
matrix = [

1,2, 3],

(4, 5, 6],

[7, 8, 9]
|

# JlocTyIl K dIIeMEHTy
print(matrix[1][2]) # BeiBoguTt 6

4. OyHKUUM U METOABI JJIS PAa00THI € KOJJIEKIUAMHU

Python npenocraBniser mmpokuii HaOOpP BCTPOCHHBIX (DYHKIIMI M METOJOB JUIs
paboThl € KOJUIEKUMAMH, KOTOpble TOMOraroT 3()QPEeKTHUBHO YNPaBIsATh U
oOpabaThIBaTh JIaHHBIC.

4.1 MeToabl 1J1 CIIUCKOB

« append(): JlobGaBmnsieT 371eMEHT B KOHEI[ CITUCKA.

« extend(): ZloOaBisieT BCce 3JIEMEHTHI U3 TIEPEIAHHOTO CITHCKA.

o remove(): YaanseT nepBoe BXOKICHUE YKa3aHHOTO dJIEMEHTA.
o pop(): Yaanser 3eMeHT 10 MHACKCY U BO3BPAIIAET €To0.



[Tpumep:

python

Konuposate xoz

numbers = [1, 2, 3]

numbers.append(4)
numbers.extend([5, 6])
numbers.remove(2)

print(numbers) # Bruiox: [1, 3, 4, 5, 6]

4.2 Meroabl A cjioBapei

« keys(): Bo3BpamiaeT circok Bcex KIHOYEH.
 values(): Bo3Bpaiaer ciucok Bcex 3HaYCHUH.
o items(): Bo3BpamaeT mapsI Kiitou-3HauCHHE.

[Ipumep:

python

Konuposats kof

person_data = {"name": "Alice", "age": 30}
print(person_data.keys()) # Breioa: dict keys(['name', 'age'])
print(person_data.values()) # BoiBog: dict values(['Alice', 30])

4.3 Utepanuu u punbTpanus

Python mnopnepxuBaer MeTonmbl Uil WTepanuu uU  (QUIBTPAIMH AJIEMEHTOB
KoJutekiui. Hampumep, MOXHO MCTIONIB30BaTh T€HEPATOPHI CITUCKOB WX (DYHKIHH
filter u map nns 06pabOTKU TaHHBIX.

[Tpumep guibTpanuu:

python

KomupoBats kon

# dunpTpanus CTyJIEHTOB C OLleHKoH "A"

top_students = [student for student in students if student.grade == "A"]

5. IllpuMeHeHNne KOJJIEKINH 1)1l pa00ThI ¢ 00beKTAMHU

Komtekiun mupoKo HCMONB3YIOTCS B PEabHBIX MPHIIOKEHUSIX, Te TpeOyeTcs
paboTa ¢ HaOOPOM 0OBEKTOB, TAKMX KaK CIIUCKH IT0JI30BaTENICH, TOBAPHI B KOP3HUHE,
3amucH 0a3bl JAHHBIX U APYTHE MOJ00HBIE CTPYKTYPHI.

5.1 Ilpumep: YupasjeHue CTyeHTAMHU



IIpenmnonoxum, 4T0 y Hac €CTh IIporpaMma il YIPaBJICHUSA CTYIEHTAMH U HUX
OLlECHKaMH. MBI MOXEM HCIOJNb30BaTh CHUCOK OOBEKTOB Il XpaHCHHS
uHGOpPMAIIUHU O KaXKIOM CTYJIEHTE, COPTUPOBATH U (PMILTPOBATH JaHHBIC.

python
KonmpoBarts koj
class Student:
def init (self, name, grade):
self.name = name
self.grade = grade

# Co31aHKe CIIMCKA CTYICHTOB
students = [
Student("Alice", "A"),
Student("Bob", "B"),
Student("Charlie", "A"),
Student("Diana", "C")

]

# OunbTpanus 1o oneHke "A"
top_students = [student for student in students if student.grade == "A"]
for student in top students:

print(student.name)

5.2 Ilpumep: Ynpasjienne 0M0IMOTEKON KHUT

st ynipaBieHus: OMOIMOTEKOM KHUT MOKHO MCIIOJIb30BaTh CIOBAPh, I7I€ KIIFOUOM
oynet ISBN kauru, a 3HaueHueM — OOBEKT, MPECTABISIONMIUN KHUTY.

python
Konuposats xoz
class Book:
def init (self, title, author, isbn):
self.title = title
self.author = author
self.isbn = isbn

# Co3nanue cioBapsi KHAT
library = {

"978-0132350884": Book("Clean Code", "Robert C. Martin", "978-
0132350884"),

"978-1492078005": Book("Python Crash Course", "Eric Matthes", "978-
1492078005")

}



# Jloctyn k kaure no ISBN
isbn = "978-0132350884"
book = library.get(isbn)
if book:
print(book.title, "-", book.author)

6. Kosutexkunu u3 moay.s collections

Python npenocraBnsieT moayms collections, KOTOPBIH BKIIFOYAET JOTOJHUTEIHHBIC
THUIIBI KOJUTeKIHH, Takue kak Counter, defaultdict, deque u OrderedDict.

6.1 Counter

Counter — 3TO cHenUaIbHBIA CIOBapb, KOTOPBIA HCIIOIB3YETCS I IMOJACYETA
KOJIMYECTBA BXOXKICHUI 3JIEMEHTOB.

python

Konuposats kof

from collections import Counter

counter = Counter(["apple", "banana", "apple", "orange", "banana", "apple"])
print(counter) # BriBoa: Counter({'apple': 3, 'banana': 2, 'orange': 1})

6.2 defaultdict

defaultdict aBTOMarmyeckn co3MaeT 3HAYCHHE TI0  YMOJYAHHIO  JIS
HECYIIECTBYIOIIECTO KIIFOYa.

python
Konmposats xoz
from collections import defaultdict

dd = defaultdict(int)
dd["apple"] +=1
print(dd["apple"]) # BeiBox: 1

6.3 deque

deque — 3TO ABYXCTOPOHHSISI OYepeqb, KOTOpas IMOJACPKUBAET JO0ABICHUE H
yAaJICHUE JIEMEHTOB C 000X KOHIIOB.

python
Konuposats koz
from collections import deque

dq = deque([1, 2, 3])



dq.appendleft(0)
dq.append(4)
print(dq) # BeiBoa: deque([0, 1, 2, 3, 4])

7. 3akaoueHune

Komnekiuun u  MaccuBbl OOBEKTOB WIPAIOT BAXHYIO pOJb B pa3paboTke
NPUIOKECHNAN, TpefocTaBisisi 3(P(eKTUBHBIE CIIOCOOBI XpAaHCHHWS W YIPaBICHHUS
nanHbIMA. OHH TIO3BOJISIFOT OPTaHWU30BaTh JAaHHBIC, MOAJCPKUBAS WX yIOOHBIN
J0CTyM, Ao0OaBieHHE, YJAJICHHWE M TMOHCK, YTO OCOOCHHO BAaXXHO B 3ajayax
oOpaboTku Oosbmoro obwema wHpopmaruu. Koieknuu, Takue Kak CITHCKH,
MHO’KECTBa U CJI0BapH, 00eCeYnBaOT THOKOCTh, @ MACCUBBI — 3((HEKTUBHOCTH B
paboTe C [JaHHBIMH OJHOTHUITHOTO XapakTepa. OTH CTPYKTYphl JaHHBIX
CIIOCOOCTBYIOT CO3JIaHUIO TPOU3BOJUTEIHHOTO M CTPYKTYPHPOBAHHOTO KOJa,
obieryasi pa3pabOTKy H TOAJEPKKY TNPUIOKEHUH, OCOOCHHO B YCIOBHSX
MacITabupyeMbIX U JMHAMUYHBIX TIPOCKTOB.



