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16 MNosie3HbIX OAHOCIOXHbIX Bblpa)keHnn Python gna ynpoweHus
0ObIYHbIX 3a4au

OnucaHue

XOoTnTe NUcaTb 3N1€raHTHbLIN U MUTOHUYECKUN KoA? BOT CNNCOK NOME3HbIX OAHOCTPOYHbIX
thpa3 Python onsa BbiNnoNHEHMA NPOCTLIX 3a4a4. ECAn Bbl HAYMHAOLWKWA NPOrpamMMucT
Python, Bbl noTpaTuTe BpemMs Ha MOHMMaHNE OCHOBHbIX CTPYKTYP AAaHHbIX, TAKNX Kak
CMUNCKU U CTPOKU. A HEKOTOpPbIe onepaunn Hag 3TUMU CTPYKTYpPaMn LaHHbIX MOXHO
BbIMOJIHNTb C MOMOLLbIO NTAKOHUYHbIX OOHOCTPOYHbIX (pparMeHTOB Kofa. Kak
NPOrpaMMunCT, Bbl AOJKHbI OTAaBaTb npeanoyteHne YutabenbHOCTM U yaoobcTsy
COMPOBOXXAEHUSA, a He CoKpalleHuto Koga. Ho B Python nerko npnaymatb 04HOCTPOYHbIE
(bparmMeHTbl, KOTOPble COOTBETCTBYIOT XOpOLLEen NMpakTUKe KoauposBaHus. B 3Ton cTaTbe
Mbl COCPELOTOYUMCH HAa OQHOCTPOYHUKAX ON5 MPOCThbIX 3a4a4 06paboTKM CNUCKOB U
CTpok B Python. laBanTe npuctynum!

eHepauua cnUCKa Yyucen

CaMbIn NpocTon cnocob co3paHna Cnucka 4Ynucesn - 3To UCNoJsib30BaHMe PyHKUUK range().
OyHKUKMA range() Bo3BpallaeT 06beKT range, KOTOPbIN MOXKHO Npeobpa3oBaTb B CMUCOK.
Ncnonb3oBaHme range(num) gacTt nocnegoBaTtenbHocTb 0, 1, 2,..., num-1.

>>> nuns = |ist(range(10))

>>> numns
[0, 1, 2, 3, 4, 5, 6, 7, 8, 9]
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MNoaopobHee 06 ncnonb3oBaHMM hyHKUMK range()

Bbl Tak>XXe MOXeTe MCNob30BaTbh PYHKLUMIO range() BMecTe ¢ HeobsA3aTeNbHbIM
3HavyeHMeM wara. Tak, range (start, end, step) gacTt nocsnenoBaTesibHOCTb start,
start + step, start + 2*step n Tak ganee. NMNocnegHnM 3HavyeHmnem bypet start +
k*step Takoe, 4To (start + k*step) < end u (start + (k+1)*step) > end.

NMoONCK MaKCMMaJIbHOIro ¥ MMHUMAJZILHOIO 3HA4Y€HUM B

cnucke

Bbl MOXXeTe ncnosibL30BaTb BCTPOEHHbIE prHKLl,I/IVI max 1 min Ons Bbl4UCEHNS
MaKCMMaJiIbHOro U MMHMNMaJIbHOIo 3J1IeMeHTOB B CrnCKe, COOTBEeTCTBEHHO.

>>> mn_elt, max_elt = m n(nuns), max(nuns)
>>> mn_elt

0

>>> max_el t

9

3aMeyaHne 0 MHOXXeCTBEHHOM npucCBauBaHUM

ObpaTuTe BHMMaHME, YTO Mbl MPUCBOMIIN 3HaYeHna min_elt n max_elt B ogHOM
ornepaTope npucesamBaHus. Python nogaoep>xneBaeT Takoe MHOXXECTBEHHOe
npuceamBaHme. 3To0 MOXXeT BbITb NOJIE3HO MPU pacnakoBKe ntepaunm un
NPUCBOEHUN 3HAYEHUN HECKOJIbKUM MepeMeHHbIM O[JHOBPEMEHHO.

YnaneHue pyosmMkKkatoB U3 cnucka
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Ewe oaHa pacnpocTpaHeHHas onepaumns - yaanenme aybnmkatoB n3 cnuckos Python.
970 HeobxoOonMo, Korga Hy>KHO paboTaTb TO/IbKO C YHUKaJIbHbIMU 3Ha4YeHnAMU. CaMblin
npocTon cnocob caenaTb 3TO - Npeobpa3oBaTb CNMCOK B MHOXKECTBO. MHOXKECTBO - 3TO
BCTPOEHHasA CTPYKTYpa OaHHbIX, BCE /IEMEHTblI KOTOPON YHUKaJIbHbI N X3LLNPYEMBbI.

>>> numsl = [2,4,7,9,7,10]

B numsl anemeHT 7 BCTpeyaeTcs ABakabl. lpeobpasoBaHne B MHOXKECTBO yaanuT
nybnukaT (34ecb 7), OCTaBMB HaM CNUCOK YHUKabHbIX 3Ha4YeHUN. NOCKO/IbKY HaM BCe
eule Hy>KHo paboTaTb CO CMNUCKOM, Mbl Npeobpa3yemM MHOXeCTBO 0OpaTHO B CMUCOK. ITY
onepaLmio MOXXHO BbINOJIHUTL C MOMOLLLIO CNefyloWen CTPOKN Koaa:
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>>> nunmsl = |ist(set(nunsl))
>>> nunsl
[2, 4, 7, 9, 10]

NMopcyeT NOBTOPEHUMU B CNUCKe

YT106bI NOACUYMTaTL, CKOJIBKO pa3 3JIeMEHT BCTPeYaeTCs B CMUCKE, MOXKHO UCMOJIb30BaTb
BCTPOEHHbIN MeToa count(). list.count(elt) Bo3BpallaeT KOIMYECTBO pa3, Koraa elt
BCTpeYyaeTcsa B CNUCKe.

>>> nuns
[0, 1, 2, 3, 4, 5, 6, 7, 8, 9]

34eckb 7 BCTpPeYyaeTcs OVH pa3 B CMMCKEe nums, No3TomMy MeTof count() Bo3BpawaeT 1.

>>> nuns. count (7)
1

NMpoBepbTe, BCe /1IN 3JIeMeHTbl CNUCKA YA,0BJIeTBOPAIOT
yCJ/1I0BMIO

YT00bl NPOBEPUTHL, BCE JIN 3/IEMEHTbI CMUCKa YA0BNETBOPAIOT YCNOBUIO, MOXKHO
NCNoJsib30BaTb BCTPOEHHYIO B Python dyHkuwuto all(). ®yHkumsa all() npyHumaeT B
KayecTBe aprymeHTa ntepabenbHyto nepeMeHHyto 1 Bo3BpawiaeT True, ecqin Bce
3N1eMeHTbl uTepabesibHON NepeMeHHON UMetT 3HavyeHne True (Mnum ABASAITCA
WCTUHHBIMIN). 34eCb Mbl XOTUM NMPOBEPUTbL, BCE JIN SNIEMEHTbI B CMUCKE NUMS2 HEeYeTHbIE.

>>> nums2 = [3,4,7,11, 21, 67, 12]

Mbl MOXKEM MUCMNOJIb30BaTb MOHUMaHME CMUCKa A1 NOCTPOEHUS CnNncKa bynesBbix Yncen n
nepepaTb 3TOT CMUCOK B Ka4yecTBe aprymeHTa pyHkumn all(). 3aecb num%2!=0 byneT
False onsa anemeHTOB 4 1 12, KOTOpPbIE ABAAIOTCA YeTHbIMWU. [T0O3TOMY CNNUCOK ByneBbIX
4ymcers, NOCTPOEHHbLIN C NOMOLLbIO Bblipa)keHus list comprehension, cogepxuT False (n
all(list) Bo3BpawyaeT False).

>>> al |l ([ nunP2! =0 for numin nunms2])
Fal se

Ba)xHo otmeTuTb, 41O all([]) (all(any-empty-iterable) so3spaliaeT True.
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NMpoBepbTe, YOOBNETBOPAET JIM YCJIOBUIO Nobon
3JIeMEeHT B CNUcCKe

YT106bl NPOBEPUTDL, YOOBETBOPSAET SN YCAOBUIO OO0 3N1EMEHT CMUCKA, Bbl MOXETE
ncnonb3oBaTb PyHKUMIO any(). any(some-list) Bo3BpallaeT True, ecnm xoTs 6bl 0ANH
3J/IEMEHT oueHMBaeTCsa Kak True.

>>> nunms2 = [3,4,7,11, 21, 67, 12]

Kak n B npeabiayLiem npumMepe, Mbl UCMOJSb3yeM MOHUMaHMEe CNMcKa, 4Tobbl NOAYYUTb
cnuncok bynesblix Yucesn. CNMCOK NUMS COAEPXUT YeTHble Yncna. MNMoatomy pyHKUKMA any()
BO3BpalwlaeT True.

>>> any([num®@ for numin nuns2])
True

OOpaTHOe npeobpa3oBaHue CTPOKMU

B Python cTpokun HensmMeHsieMbl, MO3TOMY, KOr[la Bbl XOTUTE 0O6pPaTUTb CTPOKY, Bbl
MO>XeTe NOJIYYUTb TOJIbKO 0O6paTHYO KOMNUIO CTPOKKU. ECTb ABa pacnpoCTPaHEHHbIX
noaxona - oba mMoryT 6bITb HanNMcaHbl B BUAE OAHOCTPOYHbIX KOMaHa Python - koTopble
NCNOJIb3YIOT HAape3Ky CTPOK U BCTPOEHHbIe (DYHKLUWN.

Ncnosnb3oBaHMe Hape3KU CTPOK

Hape3ka CTpPOK C oTpuuaTesibHbIMU 3HAaYeHUAMU LLIara Bo3BpallaeT hparMeHT CTPOKMN,
HaymHaga ¢ KoHua. CuHTakcuc: string[start:stop:step]. YTo e Bo3BpaLWlaeT yCTaHOBKaA
step paBHbIM -1 1 UTHOpUpoBaHUe NHOeKCOoB start n stop? Bo3BpallaeTca KONUs CTPOKMN,
Ha4yuHas C KOHLA CTPOKU, BKJOYASA KaXKabl CUMBOJI.

>>> strl[::-1]
"ol l enh'

NUcnonb3oBaHue pyHkuum reversed()

BcTpoeHHasa yHKUMSA reversed() Bo3BpawaeT obpaTHbIN ntepaTop no
nocnenoBaTeNbHOCTN.

>>> reversed(strl)

<reversed object at OxO08BAF70>
>>> for char in strl:

Page 5



NOTISSIMUS - MPUJIOXKEHUA U CAUTbI A1 BUSHECA
notissimus.com | +7 495 215-53-16 | info@notissimus.com

print(char)

- T o T

Bbl MOXKeTe Mcnosib30oBaTb €ro B COMeTaHUM C MeTOAO0M join(), Kak MOKa3aHO Ha PUCYHKE:

>>> "' join(reversed(strl))
"ol |l eh’

Npeobpa3oBaHMe CTPOKMU B CMMCOK CUMBOJIOB

[MpefLnosioXNM, Mbl XOTUM pa3fesinTb CTPOKY Ha CMUCOK CMMBOJ1I0B. Mbl MOXKeM caenaTb
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3TO C NOMOLLbIO BblpakeHUs list comprehension.

>>> strl = 'hell o

NMoHMMaHWe CNMNCKOB - OONH N3 CaMbIX MOLLHbIX OAHOJIMHENHbLIX MHCTPYMeHTOoB B Python.
Mbl NpoOXoAnM Mo CTPoKe 1 cobnpaem Ka)kablii CAMBOJI.

>>> chars = [char for char in strl]

>>> chars

[l hl , 1 el , 1 I 1 , 1 I 1 , 1 Ol ]

YT106bl pa3buTb CTPOKY Ha CANMCOK CMMBOJIOB, MOXKHO TaK>Xe MCMNO0J1Ib30BaTb KOHCTPYKTOP
list():

>>> strl = 'hell o

>>> chars = list(strl)
>>> chars

["h, "e", "I", "1, "0]

YT106bl pa3nennTb OAJIMHHYIO CTPOKY Ha CMUCOK CTPOK Npu Ka)kaoM nosisneHunu npobena,
MO>XHO NCMoJib30BaTb MeTop split().

>>> str2 = 'hello world'
>>> str2.split()

["hello', "world]
N3BneyeHne umucdp 3 CTPoKM

Mbl y>kKe BUAENn, Kak NCMoJib30BaTb NOHMMaHMe CrMcKa ans pa3bueHnsa CTpoKM Ha
CMUCOK CMMBOJIOB. B TOM npumepe mMbl cobpann BCe CUMBOJIbI, BbIMOJIHMUB LUKJI MO CTPOKE.
34eCb HaM HY>XHO MPOWNTUCL MO CTPOKe 1 cobpaTb TONbKO UMdpbl. Kak )xe HaMm 3To
coenaTtb?

®* Mbl MOXXeM 3aZlaTb YyCJNI0BME (pubTpaLMn B Bblpa>KeHUN 415 MOHUMaHNA Cnucka ¢
nomowibio Metoaa isdigit().
® c.isdigit() Bo3BpawiaeT True, ecnun € ABNGETCA UUppON; B NPOTUBHOM Clly4ae
BO3BpaLllaeTca False.
>>> str3 = ' python3'

>>> digits = [c for c instr3 if c.isdigit()]
>>> digits

[*3"]
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NMpoBepkKa, HAYUHAETCA JIM CTPOKA C onpenesieHHOU
noacTPOKHU

YT00bl NPOBEPUTL, HAYNHAETCS SN CTPOKA C onpeaesieHHON NoOACTPOKN, Bbl MOXKETE
ncrnosnb3oBaTb MeTon startswith() string. strl.startswith(substring) Bo3spawaeT True,
ecnu strl Ha4YnHaeTCcs C NoACTPOKN. B NpoTUBHOM criydae Bo3BpallaeTca False.

BoT HeCKo/IbKO NMpuMepos:

>>> str4 = 'coding'
>>> str4.startswith('co')

True

>>> str5 = ' python'
>>> str5.startswith('co')

Fal se

NMpoBepkKa, 3aKaH4YMBaETCA JZIM CTPOKA onpenesieHHOM
NOACTPOKOM

Kak Bbl y)Xxe goragasancb, 4Tobbl NpoBEPUTb, 3aKaHYNBAETCS /I CTPOKa 3adaHHON
NnoACTPOKOM, Bbl MOXKETEe UCNoJsib30oBaTb MeTo endswith().

>>> str5 = ' pyt hon'
>>> str5.endswith('on")

True

Mbl Tak>Xe MOXXeM UCMOoJIb30BaTb MeTop string BHYTPUY BblipakeHUs 47151 MOHUMaHNA
cnuncka, 4Ttobbl Nnony4unTb ends with, cnncok 6ynesbix 3Ha4YeHUN.

>>> strs = ['python','neon','nano','silicon']

>>> ends_with = [str.endswith('on') for str in strs]
>>> ends_w th

[ True, True, False, True]

ObbenMHeHMe 3JIeMEeHTOB CNUCKA B CTPOKY
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Mbl y>Ke BUAENN, Kak pa3fesinTb CTPOKY Ha CMNCOK CMMBOJIOB. Tenepb KakK BbIMOJHUTb
obpaTHYl0 onepaunto - 06bEeAUHNTL 3/IEMEHTbI CMUCKA B CTPOKY? [1718 3TOro MOXHO
MCNOJ/Ib30BaTb CTPOKOBLIN MeTOoZ join() € CMHTakcncoMm: separator.join(some-list). Mol
XOTUM 06BbEeANHNTL TOJIbKO 3/IEMEHTLI CMMUCKA B 04HY CTPOKY; HAM HE HY>XEeH HUKaKOoM
pazgenutens. [103TOMy Mbl 3a4aeM pasgennTenem NycTyr CTPOKY.

>>> list_ 1 =['"p',"'y,"'t'","h","0" ,'n,"3]

>>> "' join(list_1)

' pyt hon3'

Co3paHue cnoBaps Python
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MoaobHO TOMY, KaK MOHMMaHUA CINCKOB MOMyT MOMOYb HaM MOCTPOUTb HOBbIE CMUCKN N3
CYLWeCTBYOLWMNX NTepaunin, MOHUMaHNA CIOBApPEN MOryT NOMOYb HAM NOCTPOUTb HOBbIE
C/I0Bapu U3 CyLLECTBYOLWUX nTepaumnn. NoctmxxeHne cnosapen B Python - 3To MOLHbLIN
OOHOCTPOYHbIA MHCTPYMEHT, KOTOPbLIN MOXKET MOMO4Yb CO34aTb CQIOBapb “Ha neTy”. 30ech
Yy Hac eCTb MeHa, KOTopble NpeacTaBAsAT cobon CNMCOK CTPOK.

>>> nanmes = ['Joe', " Any', ' Jake',' Florence']

Mbl co3naem names_d, c/loBapb, COAEP>XKaLLNN CTPOKM NMEH B KA4YeCTBE KJIOYEN N OJINHbI
CTPOK B Ka4eCcTBe 3HAYEeHUN.

>>> nanes_d = {nane:|en(nane) for nane in names}
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>>> namnes_d

{"Joe': 3, "Any': 3, 'Jake': 4, 'Florence': 8}
YcnoBHOe nNpucBoeHue 3Ha4YeHUU NepeMeHHbIM

NHorpa BaM MoXXKeT NoHafobunTbCa NPUCBOUTL 3HAYEHUS NMepeMeHHbIM B 3aBUCUMOCTU OT
onpenesieHHOro ycsosusa. Hanpumep, Bbl MOXKeTe Nnpo4YnTaTh B NOJIb30BaTe/IbCKOM
BBOJE, CKa>KeM, BO3pacT 4yesioBeKa. I B 3aBUCMMOCTU OT BBE4EHHOro 3Ha4eHun4 Bbl
MOXKeTe peLlnTb, pa3peLLleHo M eMy NMPUCYTCTBOBATb Ha BeYepuHKe. YTobbl BbIMOHUTb
Takoe ycnoBHOe npuceanBaHme B Python, Bbl MOXXeTe HanucaTb CNeayoLLyto
OLHOCTPOYHYIO (hpa3y C NCNosib30BaHMEM TepHapHOro onepaTtopa.

>>> age = 21

>>> allowed = True if age >= 18 el se Fal se
>>> al | owed

True

FeHepupoBaTb BCe NepecTaHOBKHU

MNepecTaHOBKa OTHOCUTCSA K BO3MOXXHOMY PaCMnOJIOXKEHUIO 3/1IEMEHTOB B rpynne. Ecnun B
rpyrnne ecTb N YHUKaJIbHbIX 3JIEMEHTOB, TO CyLLECTBYeT n! BO3MOXXHbIX COCOBOB MX
pacrnosioXXeHus - cnenoBaTenbHO, N! mepecTaHOBOK. [laBanTe BOCMOJ/Ib3yeMCS
cnepynwmm crnnckom byka:

>>> |etters = ["a','b','c']

Bbl MOXXeTe ncnosb3oBaTb NepecTaHOBKN U3 MOoayN4 itertools gnsa reHepauunm Bcex
BO3MO>XHbIX NMepecTaHOBOK 3adaHHON nTepaunn.

>>> |etters_p = pernutations(letters)
>>> |etters_p

<itertool s.pernutations object at 0x0127AF50>

Kak BngHo, ncnonb3oBaHue permutations(iterable) Bo3BpawaeT 06beKT nepecTaHOBKN,
KOTOPbIN Mbl MOXXEM MPOCMOTPETHL C MOMOLLbIO umMKna for:

>>> for pinlet
print(p)

e
p
")
)
)
)

ters_p:

ov oo
D OTO
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("c', "a, '"b")
("c', "b', "a)

Ho Mbl MOXXeM nepenucaTb ero Kak 04HOCTPOYHOE BbipakeHune, npmeensa o6bekT
rnepecTtaHOBKN K CMUCKY:
>>> |etters_p = list(pernmutations(letters))

>>> |etters_p
[(a', "b", 'c"), (&, 'c", 'b), (b, "a, 'c), (b, 'c, ray), (‘c, 'a

30ecb €CTb TPU YHUKAJIbHbIX 3JIEMEHTA, U CylWecTByeT 3!=6 BO3MOXXHbIX NepecTaHOBOK.

FeHepau,ml MOAMHOXXeCTB ClNMUCKa

NHorpa BaM MOXXeT NoHafo0bmnTbCA MOCTPOUTL BCE BO3MOXKHbIE MOAMHOXXECTBa
onpeneneHHoro pasMepa U3 cnmcka nan Apyrux ntepaummn. Bosbmem cnmcok 0yks un
nosly4mm BCe NMOACMUCKM pa3mepa 2. [1na 3TOro Mbl MOXKEM UCMO0JIb30BaTb KOMBMHaLMK
n3 moayns itertools, Hanpumep, Tak:

>>> fromitertools inport conbinations

>>> |etters_2 = |list(conbinations(letters, 2))
>>> |etters_ 2
[(ta", "b"), (*a", "c¢), ("b, "c)]

3aKJiloYeHue

B aTOM ypoke Mbl paccMOTpesin noJiesHble OAHOC/I0XKHbIE Bblpa)keHnsa Python gng
BbINOJIHEHNSA PAaCNpPOCTPaHEHHbIX onepaunn Hag CNUCKaMm n CTpokamun. Mel Takxe
MO3HAaKOMUNNCL C TAaKUMN OQHOCTPOYHbIMU ornepaTopamMu, Kak Python list n dictionary
comprehensions, 1 y3Hanun, Kak UCMNOJb30BaTb UX B COMETaAHUN CO BCTPOEHHbIMU
PYyHKLUMAMU N8 BbINOJIHEHNS HEOBX0ANMBLIX 3a4au.

HNata Co3paHusna
15.06.2023
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