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I'maBa 0

3adyeM 3TO ObLJIO HAIIMCAHO

OTOT TEKCT 3ayMBIBAJICA KaK KPATKUI CHPABOYHUK MO s3bIKy Python, cHaGxkEHHBI GOJBIIAM KOJTHIECTBOM MPUMEDOB.
Hecmorps na sBHOE yka3zaHue TOrO, 4TO MHTEPIPeTarop Python BbLIAET B KAYeCTBE OTBETA, UMEET CMbICJI BBIIOJIHATH yKa-
3aHHble (DparMenThl Kojma B wHTepnperaTope. Bo-mepBbIx, BHI MOMPoOyeTe MPOBEPUTH COOCTBEHHBIE TMIIOTE3hI, KOTOPhIE He
HAIILIA OTPAYKEHUS B TEKCTE, BO-BTOPHIX — OTBIIIETE OMEYATKHA.

DTOT CIIPABOYHUK HE MTPEIHA3HAYEH I 3HAKOMCTBA, ¢ mporpamMmyupoBanuem "¢ mynsa". Ckopee MOXKeT TOMOYb 3aMUCATH
Ha g3bIke Python y:ke MOHSTHBIE KOHCTPYKIIUA U TIO3HAKOMUTDH C OCHOBHBbIMHU OTaHumsaMu oT [lackansg unu Cu.

060 Bcex omedarkax, OMHUOKAX, HEYAAYHBIX MMPUMEPAX M HEJOIHMYHON MOCIEI0BATEIbHOCTH HW3JIOXKEHUs COO0IaiTe 1mo
azpecy: gusarer@gmail.com



I'maBa 1

O0630p OCHOBHBIX CBOMCTB SI3bIKA.
3HaueHus, TUNLI, BbIpakeHud. IIpuBenenne
TUIIOB.

1.1 Kakue ObIBaIOT 43BIKHN

e BricokOypOBHEBDBIE U HU3KOYPOBHEBBIE
Texcr nmporpamMMbl Ha s3bIKe [IUTOH He TTOXOXK HA MAIMWHHBIN KO, TPOTPAMMa He OTIepUPYyeT HEMOCPEICTBEHHO COIED-
KUMBIM PETCUCTPOB MPOIeccopa. Ero ciayxedHbIe CI0BA — 3TO CJIOBA, AHTINHCKOTO S3BIKA; S3BIK, C TTOMOIIBI0 KOTOPOTO
3aMKCHIBAIOTCS BHIPAYKEHUS MOYTH TOJHOCTHIO COBIAIAET C IPUHSATHIM B MATEMATHKE aJreOPaMIeCKUM sI3BIKOM.

e OOmero Ha3HAYEHUs W CHEIUAJA3APOBAHHDBIE
Ha Ilutone moxkHO HammcaTh rpaduIecKuil peIaKkTop, BEOCANT, MporpamMmy, o0pabaThIBAIONIYI0 Pe3yIbTaThl ONBITOB,
UrPY B KPECTUKU-HOJIMKA ¥ MHOTO€ JIPYTOE.

e Murepnperupyemble U KOMIIIAPYEMbIE
IIporpammy ma IluToHe BhIMOMHSET MporpaMMa-uaTeprperarop. Ilourn mis Kaxkmoit oneparnoHHON CHCTEMBI U apXU-
TEKTYPBhI TTPOIIECCOPA CYIIECTBYET CBOM WHTEPIPETATOP, TAK UTO TEKCT MPOTPAMMBI HE Tpebyercss MOaudUInpOBaTh.
IIpasma, n3-3a HEOOXOAUMOCTH OOPAOOTKN MHTENPETATOPOM Mporpamma Ha, [IuTone paboraer Meajienee, 4eM aHAJIOTHY-
Has porpaMma Ha KommuimpyeMmoM sizbike (C++, ITackais).

Ornpenenenne A3bIKa BKIIOYAET B C€OS CHHTAKCUYIECKUE U CEMAHTUIECKIE TTPABUIA. llepBble ONMMCHIBAIOT CTPYKTYPY, BTO-
pble — CMBICJI.

o CHHTaKCHC — OLpeJeIAeT PAa3pelIéHHble KOHCTPYKIIUU A3BIKA,
1x = 6 # uMa nepeMeHHOH He MOXeT HAYMHATLCHA C IUPH
Atkpolt akHO! # HeT TaKuX CJOB B PYCCKOM S3HKE

CunTakcuveckne OMMOKN BCEr/ia OOHAPYXKUBAIOTCS /IO BHITIOJHEHHUS MPOrPAMMBI B KOMIIMJINPYEMbIX s3bIKax. B uHTe-
IIPETUPYEMbBIX, KaK IPAaBUJIO, HA JTale BBIIOJHEHUs, HO, BOOOIE rOBOPs, ObIBAIOT U IPEIBapPUTEIbHBIE IPOBEPKU 10
BBITIOJTHEHHS TIPOTPAMMbBI HHTEPIIPETATOPOM. DTH OMUOKH — CaMbBIE TPOCTHIE.

o CraTmdeckasi CEMAHTHKA — CBI3bIBAET CHHTAKCHIECKH BEPHBIE KOHCTPYKIMA OOIIAM CMBICTIOM
X = 6 + ’asd’ # omepamusa He ompefelleHa Aid int m string
print(t) # mMa t He ompegmeseno (He WMeeT 3HAYEHWS)

Taxwe ommbOKu 00HAPYKUBAIOTCS HA ITAIE BBIMOJHEHUS TPOrpaMMbl. IIpuMep mporpamMmbl, KOTOpas TPY PA3HBIX BXO/I-
HBIX JAHHBIX JIHOO KOPPEKTHO 3aBEPIINAETCS, OO BBIIAET coobienne 0O ommnoKe:
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&

x = int(input())
if x > 1:
print(5)
else:
print('asd' // x) # He ompeneneHa oIepalys OeJEHUS CTPOKW Ha UUCIO

e CamMmble CIOXKHBIE OIIUOKU BO3HUKAIOT, KOT'/Ta MIPOTrpaMMa HaluCaHa BEPHO B TMPEABIAYINUX JABYX CMBIC/IaX, HO Ha HEKO-
TOPBIX BXOJHBIX JaHHBIX HE 3aKaHYHUBaET pa60Ty nJIn BbI,I[aéT Hera,BI/IJIbeIﬁ OTBET.
02

(A}

def power(a, n):
res = 1
i=1
while i < n:
res = res * a
return res

B srom nmpumepe nuksi while HUKOrIA HE 3aKOHYIHUT PAOOTY, ecyin IepeJanHoe 3HaYeHne napaMerpa n 6osbime 1.

1l eCTEeCTBEHHOrO A3bIKa MPUMEPOM MOKET MOCTYKUTH COUMHEHNE Ha, 33 JAHHYI0 TEMY, 3aCyKUBITee TOMeTKY «Tema
HE PaCKpPBITa».

Yeaosus peasusayu 0cnosHol 06pasosamesvroti npozpamm, cpednezo (noamnozo) obuezo 0bpa3osanus
Q0AHCHBL 00eCTIeHUBATND OAA YUACTIHUKOS 00PA308AMEALHO20 NPOUECCH BOSMOHCHOCTIY. . . . (POPMUPOBAHUA Y 00YUAOULULCS. - .
eomosHocmu K 3ausume Omevwecmea, cayorcbe 6 Boopyorcénnox Cunaar Poccutickol @edepayuu.

(Bouimepxkka n3 @enepanbroro [ocymapersernoro O6pasosarenpaoro Cranmapra O6mero O6pasosanms)

1.2 3nadyeHund B sa3bike Python

e Yucia

— Hust xpadenus uenbix duces Python B orimmuune or 6osbumncrsa #36ikos (C++, Ilackasb) ucnosbdyer BCO 40-
CTYTHYIO aMsiTh. PakTudecku, paboTa ¢ IJIMHHBIMY MEJIBIMA YHCIAMU PEAIN30BAHA B CTAHIAPTE S3BIKA.

— BerecrBennbie ynciia peajn30BaHbl HA OCHOBE YKCeJI € IIaBAIoNIell TOUKOii ABoiinoil Tounoctu — double (64 6ura).
1 6ur Ha 3nak, 11 6uT Ha HOKAa3aTE/b IKCIOHEHTHL U H2 GUTa HA 3HAYALLYIO Y4aCTh (MAHTHUCCY).
IIpumepsr: 3.0, -123.345, .76543, 23.490e23.

e Jlormueckne: True, False. Jlormuyeckuii THII HA CAMOM JieJie SIBJISETCS JIAIITH IIOATHUIIOM IIEJI0r0, 3HadeHne False coot-
BETCTBYeT HyJIIO, True — j000My HEHYJIEBOMY IEJIOMY THCITY.

o YIOPSIOYEHHBIE MTOCIEI0BATETHHOCTH

— CTPOKU: 1I0CJIEI0BATENbHOCTD JuTepasioB (cumBosioB). CTPOKOBbIe 3HAYEHUs JOJIZKHBL ObITh 3aKJIIOYEHbL B OJU-
HapHBIe 1 ABOMHBIE KaBbraku. [Ipnmepsr: 'a', 'abc', '234g 3654___', "don't".

— CIIMCKH: II0CJI€0BATEILHOCTD IPOM3BOJIbHBIX 3JIEMEHTOB, Pa3Ae/sseMbIX 3alIAThIMHU U B3ATas B KBaJApaTHbLIE CKOO-
ku. Ilycroit ciimcok — [J1. Ilpumepnr: [1, 2, 3], ['Name', 'Surname', 5].
— KOPTEXKH: MOCJIeJ0BATEILHOCTD TPON3BOIbLHBIX JIEMEHTOB, PA3AEISIEMbIX 3AIATHIME, KOTOPas MOKET OBITH B3sITa,

B Kpyrible cKOOKH. ITycToit Koprexk obs3arebHO J0MKEeH ObITh B3AT B CKOOKM: (), KOPTEXK M3 OJHOIO JIEMEHTa,
00s13aTETHHO JTOMIPKEH COAEPKATH 3AMATYIO TIOC/TEe eIMHCTBEHHOrO iemenTa: (4,).

IIpumepsr: (2, 3), ('abc', 345)


code-examples/overview-01-no-sense.py
code-examples/overview-02-inf-cycle.py
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1.3 WpeatudukaTopbl

Nnentunduraropom B [InToHE HA3BIBAETCS MOCTEIOBATEILHOCTD 3arIABHBIX JATHHCKUX OYKB, CTPOYHBIX JIATHHCKUX OYKB,
3HAKOB MOAYEPKUBAHUS W UMD, HAYUHAIOMIAACA HE ¢ TUMPHI U OTJIMYHAST OT CJIYKEOHOTO CJI0BA.
Cuy2kebHbIE cjI0Ba

False class finally is return
None continue for lambda try
True def from nonlocal while
and del global not with
as elif if or yield
assert else import pass

break except in raise

N nenrudukaropbl 9yBCTBATEIBHBI K PETUCTPY: count u Count — pa3Hbie MAeHTU(DUKATOPDI.

[Ipumepsr naenTrduKaTopoB: max, next, al, 2, count, Count, search appropriate element

1.4 Wepapxusa tunosB B IIutone

1. None
2. YUncJja

o Iemnre

o Bemecrsennbie
3. INocanemoBaTeabHOCTH

o Crpokmu
o Cmuckn

o Koprexn
4. OrobpakeHust

o CuoBapu

1.5 Omnepanum u BbIpakeHUHA

L Onepaunn C IeJIbIMM YucJIaMmn

— yHapHble apudMeTndecKue: n3MeHeHne 3HaKa (-)

— GunapHble apudMeTnyieckne: cnoxkenue (+), Bprantanue (-), ymHoxkenne (*), nesounciaennoe genenne (//), ocrarok
or nenogncaensoro genenns (%), Bo3Beaenne B cremnens (**)

— ynapuble 6urosbie: unsepcus ()

— OuMHApHBIE GHTOBBIE: CABUI BIpaBo (3>), caBur BieBo (<), 6urosoe «U» (&), 6uroBoe «MCKJIIOYAIOIIEE
NJIN» (A), 6urosoe «JIU» (|)

¢ Onepanuu ¢ BellleCTBeHHBIMH 4YHMCJIAMUA
Te Ke, 4TO U apudMeruvecKue Onepanuu JJis LeJblX YUCes, HO BeleCTBEHHOe JjejieHue obo3nadaercd unade (/), a
ocTaTok ot menenns (%) pacmupsiercs I BEIIECTBEHHBIX YMCEN eCTECTBEHHBIM 00pa30M:
i

[}

print(3.14159 % 2) # pesynpTaT BHumcieHus paBeH 1.14159, T.x. 1.14159, C,.Pe. 3.1159 = 1 * 2 + 1.14
print(3.14159 % 1.2) # pesyubTaTr BhuucieHws paBeH 0.74159, T.k. 0.74159, C,.Pe. 3.14159 = 2 % 1.2 +

e Jlormyeckme omeparuu
— Ounapuas onepaunus jgorudeckoe «» (and): pesynbrar BbliosiHenus pasen True TOraa U TOJIBKO TOIIA, KOrIa 06a
OTIePaHIA PABHBI True, B MPOTHUBHOM CJIyYae PE3yJIbTAT BHIMOJIHEHWs paBeH False.

— Ounapnas onepaiusa joruueckoe «JIM» (or): pe3ysabrar BbINONHEHUs paBeH True TOra U TOJBKO TOLJIA, KOIJA
x0Ts1 ObI OfWH Ormepan] paBeH True, B MIPOTUBHOM CJIydae PE3Y/IbTAT BBIMOJHEHUsS paBeH False.

— ynapnas onepaius jorudeckoe «HE» (not): pesynbrar Beinosnenus papen True, ecsiu onepan/ paBed False, B
[IPOTUBHOM CJIydae pe3yJibTal BbIIOJIHeHudA paseH True.

159
0.741


code-examples/overview-03-float-division.py
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YucJioBbie BbIpa>xeHus B IInTone KOHCTPYUPYIOTCA TIPU TMOMOIINU YHUCJIOBBIX 3Ha‘IeHHﬁ, I/I,HeHTI/I(I)I/IK&TOPOB7 3HaKOB

orepauii ¥ KPyIJiblIXx CKOOOK B IIPUHATOM B ajredpe mopsiike.

IIpumepsnr:
¢

[hd]

print(123 // 3 // 4 + 5 % T)

print((a + b) * (a - b))

N

print(-c // (a + b) * (a - b)

TO pe3yJbTaT - BENECTBEHHOE YHCIIO,
# To Xe, YTO W B IpeIpAyleM Clydae

3HaQYEHHEe 3TOrO BHpaxeHWs - nenoe uumcio (15),

T.K. BCe OIEpaHns - Iejble,

¥ pe3yIbTaT BCEX NPOMEXYTOYHHX OIEpAIluii — TOXe IeJIoe UUCIIO
ecimu xoTa 6n omHO 3HadYenuwe (a mum b) - BeleCTBEHHOE YHCIO,

nHa4Ye - IIeJiIoOe€ YHUCIIO

# B ®TOM IpuMepe pe3yibTaT 6yZeT B JNOO6OM Clydae BellEeCTBEHHHM YUCIOM,
# T.X. HOCIeIHel BHIOJHSETCs Olepalus BelleCTBeHHoro meinerus ( / )
print((distl + dist2 + dist3) / (timel + time2 + time3))

K 3HaveHMsIM 4YMCIOBBIX THUIIOB MOXKHO IIPUMEHATD Oll€epaluy CpaBHEHUA, PE3YJIbTATOM BbIIIOJIHEHHA KOTOpOfI ABJIdeTCA

3HaQYE€HUE JIOTUYECKOr'o THUIlla:

Onepammsa  Onucanne
< CTPOrO MEHbIIe
<= MEHbIIIE UM PABHO
> cTporo OoJIbIIe
>= OOJIbIIE VJTH PABHO
== PaBHO
'= HE paBHO

IIpumepst ucnosb30BaHUS ONEPAIUii CPDABHEHUS W JIOTHIECKUX OIEPATOPOB:

J

(]

b*xb-4%*ax*xc>>20

(x <y) and (x - 4) * (y - 3) <= 25 and y <= 6 - x * X

CpaBHeHUST MOXKHO O0BEIMHATH B Iemouku. Hampumep, 3amuch a<b<c pa3spereHa CHHTAKCuCcOM s3bika Python m mmeer
OOIEenpUHATHIN CMbICT. Takas 3amuch SKBUBAIEHTHA, CJIEAyIoIIei: a<b and b<c ¢ Toif pa3uwuiieii, YTO b BHIYUCIIETCS OMAH
pa3. CpaBHeHUsI BBIMOJHSIIOTCS CI€BA HAIPABO W €CJIM He BBIMOJHEHO XOTs Obl OHO, TO pe3ysIbTaT cpaBHeHus: paseH False.

IIpuopureTr BBIIOJHEHUS OEPAA B BhIPAXKeHUAX (0 yOBIBAHUIO IPUOPUTETA):

Omnepanus Onmucanne
O CKOOKM
* ok BO3BEJICHUE B CTEIEHb
+x, -X, ~X YHAPHBIN TJIIOC, YHAPHBINA Munyc, outoBoe HE
*, /[y h YMHOXKEHHE, JIeJIeHAe, OCTATOK OT IeJICHH

+, - CJIO2KE€HHE, BbIYUTAHUE

<, > OUTOBbLIE CABUI'Y
& outoBoe 1

I
in, not in, is, is not, <, <=,
not
and
or

ouTosoe uckJouaromee MJIN

ourosoe NJIN

MIPOBEPKa Ha MPUHAIIEIKHOCTD, HA UAEHTUIHOCTDH, CDABHEHM ST
sgorunyeckoe HE

goruueckoe U

goruaeckoe NJIN

CoorercrByromumii pa3zaen gokymenranuu: https://docs.python.org/3/reference/expressions.html.
Bce onepanyu, umeromye OQMHAKOBDIN IPUOPUTET BBIIOJHSIOTCA CeBa HAIPaBO. VICKIIOYCHUAMY ABIAIOTC CPABHEHUS
(cM. TIeMOYKY CpAaBHEHUiT BBIIIE) U OMEPAIN BO3BEIEHUS B CTENEHb, KOTOPAas BBITIOIHSIETCS CIPaBa HajleBo. TakuM obpa3oMm

2%%3%*2 [TOHUMAETCA KaK 2%* (3%%2) .
3amMmeuanus

e IIpoBepka Ha pPaBEHCTBO JJIs1 BEIECTBEHHOTO THUIA HE UMEET CMBICHA.

Jlesio B TOM, 94TO B OTJIMYME OT LEJbIX YUCEJ, /IJisi KOTOPbIX CyHMIECTBYeT (M €JIMHCTBEHHOE) PA3JIOKEHHUE 110 CTENEeHsIM

1
JBOMKH, He i1 BCEX MECATUIHBIX Apo0eil CyIecTByeT MpeACcTaBIeHne B BUAE KOHEUHON CyMMBbI Apobeii BuIa on

1
Hanpuwmep, - = 0.00(100)

Borinyx qenHoe 0T6pachblBaHUE CTAPIIUX Pa3psoB (OKPYIVIEHUE) TIPUBOIUT, HAITPUMED, K TAKUM pe3y/bTaraM (CpaBHEe-

uue V2 -v/2 u 2):
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1.6

&

import math
a = math.sqrt(2)
print(a * a == 2) # pesynbTaT BHIOJHeHHd False

HpI/IBe,Z[eHI/Ie YN CJIOBBIX THUIIOB

Kak Python ompe/esisier TUII 9MCJIOBOTO BbIPAXKEHHUS, €CJIA B TAKOM BBIPAXKEHUU MOTI'YT BCTPETUTHCS 3HAYEHUS U Iepe-
MEHHbIE PA3HBIX TULOB? JTO MOKET ObITh CIENIAHO JABYyMs PA3HbIMU CLOCODAMU — UJIM aBTOMATHYECKH (Takol cLocob
HA3bIBAETCS HESBHBIM MPUBEJICHUEM THUIA), UM IIyTEM SBHOIO YKA3AHWS THUMA, KOTOPBIA JOIKEH MMETh DPE3yJIbTar
BBIYMCJIEHUS BbIPAXKEHU .

HeaBHoe nmpuBeaeHue

Tun 9uc/T0BOro BbIPAXKEHUsT OMPEIEIACTCA TUIIOM HAHOOJIee «CJIOKHOTO» U3 BXOAAMMX 3HATCHUHN U IMepeMeHHbIX. dnc-
JIOBBIE THUIIBI YTIOPAIOYEHBI TIO CJAOXKHOCTH TaK: IEJIbI < BEIIeCTBEHHBIN.

IIpumepsnr:
— BBIPAXKEHUs IEJOT0 TUIA: [EIbIE OMEPAHIbl U OMEPAIIUN, PE3YIHTAT KOTOPBIX — IEJI0e YUCIIO
1//3,2%30,5// (57%3)

— BBIpAXKEHNS BEIIECTBEHHOTO THUTMA: COJEPIKAT MO KpaiiHeil Mepe OOWH BEIECTBEHHBIN OTepaH] MWW OIepaIlnio,
pe3ysbTaT KOTOPOii — BEIIECTBEHHOE YHCJIO:

1/5, 45 % 23 +0.5,3+6-6/3
SIBHOe mpuBeIeHMnE

Jl;isi IBHOTO TIPWBEIEHUS BBIPAXKEHHSA K HYKHOMY THILy HEOOXOIMMO MCIOJNB30BATH BCTpOeHHbIE (yHKmuu int (),
float (). Kaxkmas 3aBucHT OT OHOTO apryMEHTA U IIEPEBOJIUT €r0 B IEJbI U BEIECTBEHHDIN THII COOTBETCTBEHHO.

IIpumepsr KOPPEKTHBIX BBI30BOB: int (2 / 2), float(7 // 4)

IIpumepsr HEKOPPEKTHBIX BBI30BOB: float (-2 ** 2000)



code-examples/overview-06-rounding.py

I'1aBa 2

OcHoBHbBIE OllepaTopbl: IIPUCBaAIBaAHU,
BBOJI/ BBIBOJI, YCJIOBHBIiI, orepaTop IuKJa
while, omepaTopnbl break m continue

2.1 Omneparop nmpucBauBaHUA
CuHTaKCHC OIepaToOpa MPUCBAUBAHWS:
<nepemeHHaﬂ> <KOMaH,ILa npnc5anBaan> <Bpra)KeHI/Ie>

rae <11epeMeHHaz> — I/I,D;eHTI/ICbI/IKa.TOp

<KOMaHJia NPHCBAWBAaHMUA> — OJHA U3 KOMaHJ =, +=, -=, *=, /=, =
<BHpaxeHHe> — BBHIpArKEHHUE JI0O0TO TUTIA.
Komangpet +=, -=, *=, //=, /=, Y= 9BAAIOTCA COKpAIIEHHOM (HOPMOit 3amucu CIeIYIOMNX KOMAHI;
&
x=17
X += 2 # yBeiuWYeHVe 3HAYEHWA IIepeMEHHONX X Ha 2: X = X + 2
X -= 2 # yMeHblleHVe 3HAYEeHWA II€pEeMEeHHOX X Ha 2: X = X - 2
X *= 2 # yBeJWYeHWe 3HAYEHWd IIepeMEeHHOW X B 2 pasa: X = X * 2
x //= 2 # yveHblleHWe 3Ha4YeHWs NepeMeHHOW X B 2 pasa: x = x // 2
X /= 2 # BelleCTBEHHOE [eleHUE
X %= 2 # momydeHme ocTaTKa OT HeJeHHS X Ha 2: X = X } 2

Oneparop npucBaMBaHUS BBIMOJHSET /1B JEHCTBHUS: CHAYAJIA BBIYHUCISET 3HAYEHUE BBIPAXKEHUS, CTOLAIIErO B HPABOI
YaCTH, 3aTEM CBS3BIBAET MM TIEPEMEHHOM, CTOAIIEH B JIEBOH YaCTH C BBIYMUCICHHBIM 3HaUeHUEM. THIT TepeMeHHoM, CTosTIeH
B JIEBOW 9aCTH OIpeJedaeTCs TUIIOM BBIYHCIEHHOTO 3HAYEHUS.

o Toro, Kak uMs MePEeMEHHOM OBLIO CBA3AHO C KAKMM-TO 3HAYEHUEM, €€ HeJIb3s NCIIOIh30BAThH B IPABO 9aCTU OMEPaTOpa
[IPUCBANBaHUSA:

{

(]

a =Db + 3 # HeBO3MOXHO BHYWCINTL 3HAaUYeHWEe BHpaxeHWd b + 3, T.K. HEHW3BECTHO 4UeMy paBHO b
t +=7 # Tak Henmb3dg, 3TO TO Xe caMmMoe, U4To m t = t + 7, HEBO3MOXHO BHYUCIUTL t + 7
a =13
a *= 3 # ImepeMeHHasd a Telepb HMMeeT 3HadeHme 39
&
x =3 # 3HaueHwe mepeMeHHOH X paBHO 3 (memsdi Twm)

x = b + x # 3HaYeHMe IepeMEHHOX X DPaBHO 3HAYEHMO BhHpPaxeHud 5 + X
# ImepeMeHHas X Temepb MMeeT 3HadeHume 8 (uensii Tum)
X = X % 2.2 # 3HavyeHWe IIepeMeHHOH¥ X paBHO 3HAYEHWI0 BHpPaXeHUdT X * 2.2
# ImepeMeHHas X Temepb MMeeT 3HadeHne 17.6 (BelleCTBEHHEHIA THUII)

b=2
b / 3 # 3HaueHwe mepeMerHHO® b paBHO 0.66 (BemecTBeHHHN TwHII)

o
Il

= 2.6

cefiuac mepeMeHHass X WMeeT BElleCTBEHHHI THUI, €& 3HaYeHWe paBHO 2.6
= (x > 3) and (x * x < 100)

3HaYeHUe BHpAXeHWs B IpaBOl dacTW olepaTopa IpPUCBAUBAHUSL,

a 3HAUUT U IepeMeHHas X UMelT JIOTWYeCKu# Tum u paBHH False

HoHEH K =M
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Omneparop nIprCBauBaHUS UMeET HECKOJIbKO paciiuperuii. OIHO U3 HUX CIIeAyIOIIee: jJeBas 4acTh OllepaTopa MOYKeT COJep-
JKaTh HECKOJIbKO MMEH MEPEeMEeHHBIX, Pa3/IeséHHbIX 3anaToi. [IpaBas 9acTb oneparopa B TAKOM CJIydYae JO0JKHA COIEPKATH
CTOJIbKO 7K€ BBIPAKEHUil, TAKKe PAa3e/IEHHbIX 3a14Tol. BolpaxkeHnus B MIPaBOW YaCTU BBIYUCIISIOTCS, 3aTEM IOJIY YUBIIAECS
3HAYEHNS TTPUCBANBAIOTCA TIEPEYNCTIEHHBIM B JIEBOH YaCTH TIepEMEHHBIM, CJIeBa HATIPaBO.

i

(]

# a mpucBawBaeTcd 3HadeHMe Ieioro Tuma (4)

# b mpucBaumBaeTcs 3HadeHme cTpokoBoro Tmma ('abc')

a, b =4, 'abc'

# a Tak MOXHO 3ammcaTh OOMeH 3HAYEHWAMHE A8 OBYX II€PEMEeHHHX
a, b=">»b, a

B momobrom orneparope npruCBanBaHUS BAaXKHO IMOHHMATDH IIOCIEI0BATEIHHOCTD BBIYUCICHNS BhIPAXKEHNH B IIPABOil YacTu
¥ TIPUCBAMBAHNI: IprcBawBaHue3, NpUCBawmBaHWe4 = BHYHCIEHZel, BHUHCIeHEE2

2.2 ®ysKHU4g print
Cunrakcuc: print (<Bupaxenue> [, <Bupaxenue>])

OnepaTop pI‘iIlt BBIBOJUT Ha IKPaH BbIYUCJICHHBIE 3HAYCHNA YKA3AHHBIX Bpra,)KeHHﬁ, 3aT€M CHUMBOJI OKOHYaHUA CTPOKH.

Eciu nano BbiBecTH 3HAYEHWS HECKOJIbKUX BBIPAXKEHUI B OJHON CTPOKE, UX CJIEIYeT MePEedruCIuTh 4epe3 3andTyIio.
{

(]

print(34 / 4) # pesynbTaT 8.5
print (34 % 4) # pesymbTaTr 2
print(34 // 4, 34 % 4) # pesymbTar 8 2

ITo ymomuanuio pyHKIMS print mepeBoauT Kypcop B HAYAJIO CIEAYIOMEH CTPOKU. JTO MPOUCXOIUT TIOTOMY 9TO ¥ (DYHK-
nuu print ecTh HEOOsA3ATENHHBIN MapaMerp end, PABHBIM MO YMOJIIAHUIO CHMBOJLY TIEPEHOCa CTpoku. OyHKIMHU print mepe-
JaTh 3HA4YeHUe 3TOr0 IapamMerpa ABHO:

{

(]

print('quotient:',34 / 4, end='"')
print(', remainder:',34 % 4)

# pe3synbTaAT BHIIOJIHEHUS:
quotient:8, remainder:2

[Ipu BBIBOME HECKONBKUX 3HAUEHUN (DYHKIUS print pas3aeaser uX OJHUM MPOOETOM. YTPABIAET STUM HEOOS3aTETbHbBIH

mapamverp sep. Ilo ymor9anuio ero 3nadenne paBHO CTpoke u3 oaHOro npobena. Hampuwmep:
¢

(]

a=4
print('Square of', a, 'is', a * a, '.') # pesymeTar: Square of 4 is 16.

Yr00b1 n36aBUTHCS OT HEHY2KHOT'O 1pobesia mepes TOYKOH, Hy?KHO BOCIIOJIb30BAThHCS apaMerpoM sep MyHKimu print:
¢

[hd]

a=4

print('Square of ', a, '

is ', a*xa, '.', sep = '

') # pesymbTar: Square of 4 is 16.

2.3 ®PopmMaTupOBaHHBII BBIBO/,

Ecam mporpamma HerpeGoBaTenbHa K (GOpMATy BBIBOIMMBIX 3HAYEHWI (HATTPUMED HYYKHO BBIBECTH HECKOJBKO UWCET WJIH
UHBIX 3HAYEHUH, Pa3eNEHHBIX IPOOEIOM), PA3yMHO TOJb30BATHCH CTAHIAPTHONW (dyHKIMEH print, mepeducsas 3HAYCHUS
gepe3 3amnaTyio. Ho gacto pesyabrar paboThl mporpaMMbl TpeOyeTCsi BBIBOAUTH B CTPOTO OMPEAeEHHOM (GopMaTe, MPUIEM
mapaMerpoB sep u end MOXKeT ObITH HeOCTaTO4UHO. HanmpuMep npu BhIBO/IE BEIIECTBEHHBIX YHCEST HEOOXOINMO TOYHO YKA3aTh
KOJINYECTBO CUMBOJIOB, OTBOJMMBbIX [0, APOOHYIO YacTh. st 31ux (U Jjisi MHOIMX APYIUX) HeJiell CyKUT T.H. (hopMaTupo-
BaHHBII BBIBO.

s 3aaHusT BEIBOAMMBIM HA, 9KPAH JTAaHHBIM TpedyemMoro ¢popMara MOXKHO HCIOJb30BATh (DYHKIINIO print B coueTaHuun
¢ MeromoMm str.format():

print(<cTpora ¢opmaTmpoBanus>.format (<umepeueHsr GOpPMATHPYEMbX BHpPaXEHUH>))

Crpoka dhopMaTHpOBaHUs CONEPIKUT TeKCT u crerudukanmu dbopmara, B3sTbie B Guryprbie ckooku { }. Crenundnkarms
dbopmara Moxker ObIThH IyCTOM, COJEpPXKATH HOMED BbIDAXKEHUs U3 CHUCKA (POPMATUPYEMbBIX BbIparkeHuii (KOTOpbIe HyMepy-
I0TCsl, HAYMHAS C HyJIs) WJIM HOMED Bbipaxkenus co cuenudukanueii popmara. Bech Teker, Haxousmuiics BHE 3TUX CKOOOK,
BbIBOAUTC 0e3 u3meHeHuil. IIpuBeiEM HECKOJIBKO IIPUMEPOB C Pe3yJibTaraMy BbIBOJA:



code-examples/basic-10-swap.py
code-examples/basic-11-print-1.py
code-examples/basic-12-print-end.py
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IVIABA 2. OCHOBHBIE OIIEPATOPBI 11

A2
a=3
b=4

print ('{0}{1}{2}' .format(a, b, a * b))

3412 # Mexny cunemupuranmuaMH GopMaTa OTCYTCTBYKWT IIPO6eJH

print ('{0} {1} {2}'.format(a, b, a * b))

34 12

print (' {}}{}{}'.format(a, b, b / a))

# ommbKa: KOJIMYEeCTBO CIedpmkramuii dopMaTa IpeBHINIAET KONIMIECTBO HOPMATHPYEMHX BhpPaXEHUH
print('a={0}, b={1} a % b = {3}, a // b = {2}' .format(a, b, a // b, a % b))
a=3,b=4,a%b=3,a//b=0

# MOXHO SBHO yKa3aThb COOTBETCTBUE CIEIUGUKAINY BHpPaXCHHUIM

Heckombko cioB o cuermudukanuax GopMaTa Ijisi BHIBOIA THCET.

Cueundukanus popmara JJisi BbIBOJA LEJIbIX YMCEJI BbIIVIAJIUT TAK:
<k>d

rae <k> 310 1es10€e 4ucso, 0603HAYAOEe MUHUMAJIbHOE KOJIMYECTBO CUMBOJIOB, KOTOPOE JIOJI2KEH 3AHUMATH BbIBO, 3HAYEHUS.
Ecan mapamerp <k> He yKazam, TO BBIBOJ, OyAeT 3aHUMATh CTOJIHKO CHMBOJIOB, CKOJIBLKO (DAKTUYIECKN TpedyeTcs.

Cuernudukanusa popMaTa IsT BBIBOIA BEIIECTBEHHBIX THCET:
<all>.<fraction>f

rme <fraction> — KOJMYIECTBO CHMBOJIOB, OTBOJIMMOE Ha BBIBOI ApOOHOI wacTh umciaa, <all> — CyMMAapHO€ KOJIM4€CTBO
CUMBOJIOB, OTBOJMMOE Ha BBIBOJ, BCErO YHCJIA, BKIAIOYAL TECATUIHYIO TOYKY U 3HAK.

e Jf — ecnm He yKa3aH HU OJUH M3 IAPAMETPOB, TO M0 YMOJIYAHUIO HA BBIBOZ, APOOHOI 9acTu OTBOAUTCH 6 3HAKOB, & HA
BBIBO/J], BCEI'O 3HAYEHUsI — CKOJIBKO moTpedyercs

e 710f — eciu yKa3aH TOJILKO OuH HapaMerp (HeT TOYKHM M BTOPOIO IIapaMerpa), TO 3TOT HapaMeTP UHTEPIPEeTUupyercs
Kak <all>, a Ha BbIBOJ APOOHOI YacTu OTBOAUTCH (110 yMOI4aHuio) 6 3HAKOB

e 7.5f — ecnu He yKasaH <all>, TO Ha BBIBOJ, JPOOHON YaCTH OTBOIUTCH YKA3AHHOE KOJHMIECTBO CHMBOJIOB, & HA BCE
3HaYEeHNe — CKOJIBKO MOTpedyeTcst

e /5.f — ecim He ykasaH <fraction>, TO HA BBIBOJ BCErO 3HAYEHWS OTBOMUTCS YKA3AHHOE KOJIMYECTBO CHMBOJIOB, &
mapamerp <fraction> mojaraercsi paBHbBIM HYJIIO, T.€. IPOOHAsST YACTHh HE BHIBOJAUTCSH BOBCE
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Hwuxe mpuBeaeHsbl mpuMepbl UCIOIb30BaHNA (hOPMATHPOBAHHOTO BHIBOIA, C KOMMEHTAPUSIMHE:
{

(]

print('{0:d4} {1:d4}'.format(12, 144))
# Ha KaxZoe 3HAYEHWE OTBOIWUTCS CTONBKO CHMBOJIOB, CKONBKO TpebyeTcs s BHBOZA

# BHBOZUMbHE UHCIA pas3feldeT OIWH mnpobell, yKa3aHHHN MeXZy CIeIubmKamuaMu ¢opMaTa
12 144

print ('{0:5d}{1:5d}{2:5d}.format (2, 2 ** 10, 2 ** 20))

# Ha KaxIoe 3HadYeHNWE OTBOIUTICH 5 CHMBOJIOB, €CIH HX XBaTaeT

# ecim He XBaTaeT - TO CTOJBKO, CKOJBKO HAaZo

# Tpo6eNoB MeXIy BHBOIUMHMY 3HAYEHUSMU HET, IIOTOMy BTOpOe M TpeTbe 'cimmmuch"
2 10241048576

print ('{0:8d}{1:8d}{2:8d}.format (2, 2 ** 10, 2 ** 20))
# ecim oTBeCTH Ha Kaxjoe 3HaJYeHHe 3aBeIOoMO JOCTaTOYHOe KOJIMIEeCTBO CHMBOJIOB (3mech 8)
# To pesynbTAT CTaHeT Iydle:

2 1024 1048576

x=11/7

print('{0:5.3f} {1:5.3f} {2:10.5f}'.format(x, x * X, X * X * X))

# Ha mepBhe ABa 3HAYEHWS OTBONUTCS 5 3HAKOB Ha BCE 3HaYeHHe W 3 3HaKa Ha IPOGHYH dacTh
# Ha mocrenHee 3HadeHwe oTBomuTcs 10 3HAKOB Ha BCE M 5 3HAKOB Ha OpobHYD YacThb

1.571 2.469 3.88047

import math

a = math.sqrt(2)

b = math.sqrt(3)

print('a = {0:5.6f}, b = {1:5.6f}'.format(a, b))

# obpaTuTe BHHMaHWe Ha Ipobens, OKpyXaoljie 3HAKK PaBEHCTBA
a = 1.414214, b = 1.732051

# Tabnuna yMHOXEHHUS
for i in range(1l, 11):
for j in range(1l, 11):
print('{0:4d}' .format(i * j), end = '')
print ()
# pesyibTaT BHIIOJIHEHNS
1 2 3 4 5 6 7 8 9 10

2 4 6 8 10 12 14 16 18 20
3 6 9 12 15 18 21 24 27 30
4 8 12 16 20 24 28 32 36 40
5 10 15 20 25 30 35 40 45 50
6 12 18 24 30 36 42 48 54 60
7 14 21 28 35 42 49 56 63 70
8 16 24 32 40 48 56 64 72 80
9 18 27 36 45 54 63 72 81 90
10 20 30 40 50 60 70 80 90 100

IMompobuee mpo GhopMATHPOBAHHBIN BHIBOI W BCE €r0 MAPAMETPhI MOYKHO MPOYUTATH B COOTBETCTBYIOIIEM PA3Iesie TOKY-
MEHTAITAN:

http://docs.python.org/3/library/string.html#format-specification-mini-language
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2.4 @yskoug BBoga: input ()
Cunrakcuc: <mmg> = input(<s>)

Oyukiys input BBIBOAUT HA SKPAH CTPOKY <S>, 3aT€M CUUTHIBAET BBEAEHHYIO II0JIb30BATEEM CTPOKY U CBA3bIBAET
<uMg> C 3TUM CTPOKOBBIM 3HauUeHueM. IIpumepsl ucnomn30Banus:

A2

d =4

s = input('number:')
print(d * s)

print(d * int(s))
print(d / float(s))

# BHBOJ IpOTrpaMMbl, €CJIH IIOJIb30BaTelIb BBEJ CTPOKy '2':
12222

8

2.0

# BHBOZ IpPOTrpaMMbl, €CJIHM IIOJIb30BaTeNb BBEI CTPokKy '3.14'
'3.143.143.143.14"

ValueError: invalid literal for int() with base 10: '3.14'
1.2738853503184713

# BHBOJ IpOTpaMMbl, €CJIH IIOJIb30BATENb BBEJI CTPOKy 'abc':
'abcabcabcabc'

ValueError: invalid literal for int() with base 10: 'abc
ValueError: could not convert string to float: 'abc

Ecnu uzBecTHO 9TO HA BXOJ MpOrpaMMe OyIeT MOJAHO YUCJI0, MOXKHO OPraHM30BaTh €0 BBOJ, CJIEAYIONMM 00pa30M:
i

(]

int (input ()) # ecnu Ha BXOJ IOHA&Tcsd Ilejloe YHUCIO
float(input()) # eciam Ha BxOZ HOZAETCH BEUWECTBEHHOE YUCIO

o]
1l

<
1l

2.5 VYcJ0BHBII omepaTop

CorpaIénHblii CHHTAKCUC

Pacmmupennntii cuHTaKCUC

ITonuswrit cuaTakcuc

if <ycmoBme>:
<cocTaBHO# oIepaTop>

if <ycmoBme>:
<cocTaBHO#l omepaTop>
else:
<cocTaBHO# omepaTop>

if <ycmoBme>:
<cocTaBHO#l omepaTop>

elif <ycnosme>:
<cocTaBHO# omepaTop>

elif <ycnosme>:
<cocTaBHO#l omepaTop>
else:
<cocTaBHO#l omepaTop>

riae <yCJIOBH€> — BbIpaXkeHue, UMeIoIee 3HaUYeHne JOTNIeCKOro TUIIA MJIA HEsIBHBIM 06pa30M OTPpUBOAUMOE K HEMY

< COCTaBHOI OMepaTop > — OJUH UJIU HECKOJbKO OMepaTopoB sa3bikKa IInToH, Ha3bIBAEMbIE TEJIOM YCJIOBHOTO OIEPATOPa
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Kak uaTepmperarop Python nonumaer, rie 3akanguBaeTcs Te0 ycaoBHOTO omeparopa’ Bee crpouku, comep:kaiiue ome-
pPaTOPBI TeJIa HAYUHAIOTCHA C OTCTYIIA, KOTOPBIi 00braHO coctasiser 4 mpobesa. [Ipu 3Tom orcTyn cumTaercs OTHOCHUTEIHLHO
CTapTOBO LO3ULMHU 3ar0JOBKA YCJIOBHOIO oneparopa (comepkauiero ciyzxebHoe cjaoBo if). D1o ke HpaBuiIo PACIpPOCTPAHsi-
eTCsT Ha, BJIOXKEHHBIE KOHCTPYKIIWW:

if <ycmoBume>:

. ...<omepaTop>

. ...<omepaTop>

....1f <ycmoBume>:

««......<oInepaTop>

........ <omepaTop>

. ...<omepaTop> # IPOJOJIXAeTCs BHIIOJIHEHME IIEPBOTO yCJIOBHOLO OIepaTopa

. .. .<omepaTop>

IIpoBepka ycimoBua nesaeTcss OauH pa3, epe]T BBIMOJTHEHNEM Tejla YCJIOBHOTO oneparopa. Tak, B mpmMepe:

if n < 4:
n=n % 2
n=n % 2

print(n)

nporpamMmma BbiBeZeT 8 (T.e. BBIIOJHATCS BCE ONEPaTOpPbI, COCTABJIAIONINE TEI0 Oleparopa if).

IIpnmep pacHmpeHHOr0 CHHTAKCHCA YCIOBHOTO OTIEPATOPA:

A
# BHBOZL TpEX BBEIEHHHX 3HAUeHWN B yOHBaolleM IOpAIKe
# IJa BIIOXEHHHX YCJIOBHEIX OIIEPATOPOB OTCTYIE OTCYHWTHBAKNTICH OT €ro 3aroJIoBKa
x = input()
y = input()
z = input ()
if x > y:
if y > z:
print(x, y, z)
else:
if x > z:
print(x, z, y)
else:
print(z, x, y)
else:
if x > z:
print(y, x, z)
else:
if y > z:
print(y, z, x)
else:

print(z, y, x)

yCJ'IOBHbIﬁ OIIepaTOp IIO3BOJIAET I/I36e}KaTb BBINOJTHEHHUSI 9acTen nporpaMMbl B 3aBUCHUMOCTH OT HCTHHHOCTH KaKOI'O-TO
JIOTUYIECKOrO BbIpakeHns. Takum o0pa3oM, BpeMsl BBIMOJHEHUS IPOrPAMMBI, COCTABICHHON M3 M3BECTHBIX HAM OIEPATOPOB
BBOJa-BbIBOIa " chIOBHOI'O OCTaéTCH TIIOCTOAHHBIM BHE 3aBUCHUMOCTHU OT O6’béMa BXOJHBIX JTAHHBIX. Ka)K,ILbII‘/JI OIIepaTop BBI-
TIOJTHATCSA HE 00JIee OIHOrO pasa.
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2.6 Omneparop nukJa while

Omneparop 1ukIa while uMeeT ABa BADUAHTA, CHHTAKCUCA!

CranmapTHBI CHHTaKCHUC Pacmupennsrit cuaTakcuc
while <ycmoBue>: while <ycmoBue>:
<COCTaBHOH! oIepaTop> <cocTaBHO#l omepaTop>
else:
<cocTaBHO#l omepaTop>

rae <ycioBue> — BBIDAKEHHE, UMEIOIee 3HAYEHNE JIOTHYECKOrO TUII
<CcoCTaBHO# OIepaTop> — OJIUH UJIU HECKOJIbKO OIePATOPOB, KOTOPble HA3bIBAIOTCA TEJIOM IUKJIA

OIHOKpATHOE BBIMOJTHEHUE TEJIa UK HA3bIBAETC urepanueil ukia. Queparopbl, COCTABIISIONIAE TEJIO UKJIA, 3AIUChI-
BAIOTCA C OTCTYTIOM OTHOCUTEJILHO 3aroJIOBKA IUKJIA, AHAJOTUYHO TOMY, KaK 3aNMNChIBAETCA YCJIOBHBIN ONMEpPaTOP.

Tenmo mukna while BBIIOTHAETCSA O TEX TIOP, TOKA 3HAYEHWE JIOTHMYECKOTO BBIpaKeHWd <ycnoBue> paBHO True. Takmm
00pa30oM, IUKJI MOXKET BBIIIOJHUTLCA A1000€ KOJUYECTBO pa3, OT Hy/d (€C/u 3HaYeHue JIOTMIECKOrO BhIpayKeHus paBHo False
nepeJi Ha4ajIoM BBINOJHEHUs UKJIA) 10 GeCKOHeUHOCTH (KOr/Ja 3HAYEHUe JIOTMYECKOro Bhipaxkenus Beerga True).

B pacmupennom cunrakcuce oneparopa while: eciu 3Hadenue <ycIOBHS> CTAJIO PABHBbIM False BBINOJIHAETCH COCTABHOM
OIIepaTOP IOCJe Cay2KeOHOro cjIoBa else.

BaskHO MOHMMATDH, YTO TPOBEPKA YCJIOBUSA JEJIAETCSA BCEryla Mmepest HAavdag oM (09epeIHOr0) BBIMOTHEHNs Tea IuKia. B
IIPOIIECCE BBIMOJIHEHHSA ONEPATOPOB TEJIa IMUKJIA YCIOBHE HE KOHTPOJHUPYETCA.

Kak mpasuo, nuka while mcmonb3yercss, KOTJa 3apaHee HEU3BECTHO, CKOJIBKO Pa3 JOIKHO BBITOTHUTLCS TEJO0 IUKJIA,
3aTO U3BECTHO YCJIOBUE, IIPU BBIIOJHEHUH KOTOPOI'O JIOJI2KE€H BBIIIOJIHATHCA 3TOT UK.

{

(]

# IO OKOHYAHWS BHIIOJNHEHUS LUKJIa HEW3BECTHO, CKOJIbKO HTEpamuil 6yZeT BHIIOIHEHO
# 3mech MH XIOEM, [TOKa [IONb30BATeNb He BBEINST CTPOKY 'yes' miu cTpoky 'no'
s = input('Enter yes/mno:')

while s != 'yes' or s != 'no':
s = input ('Enter yes/mno:')
print ('thank you, you have entered: ' + s)

# mawbolbllee IleJioe YUCIO, 4Yel KBaZpaT He IPEBOCXOIUT X
x = int(input())

res = 0
while (res + 1) * (res + 1) <= x:
res += 1

print (res)

# BBOJ HIOCIENOBATENbHOCTH ILENHX YHUCEJ, 3aKaHYWBawolleiica HyJIEM
# HaxoXIeHWe NOPANKOIO0 HOMEpa MaKCHMAJbHOTO 3JIEMEHTA
k = int(input())
cnt = 1
max = k
max_n = cnt
while k != O:
if k > max:
max = k
max_n = cnt
cnt += 1
k = int(input())
print (max_n)
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A2

# BBOZ IOCIENOBATEIbLHOCTH LENHX JHCelN, 3aKaHdYuBaollelfica HylIéMm
# HaxXoXIeHNe CpeIHEro apuPMEeTHIECKOTO IOCIEILOBATEIbHOCTH
k = int(input())
cnt = 0
s =0
while k != O:
s =s +k
cnt = cnt + 1
k = int(input())
print(s / cnt)

# ompezeneHWe MaKCHMAIbHON IUOPH B LECATUYHON 3amWCU HATYPAIbHOTO UHCIA
# pemeHwe He IpenmoNaraeT IPeIBapUTENbHOTO BHYUCIEHUS KOJIUIECTBA Pas3psmoB
# wmim mepeBoza 4YWCIA B CTPOKOBHM THII
n = int(input())
mx = n % 10
n //= 10
while n > O:

if n % 10 > mx:

mx = n % 10

n //= 10

print (mx)

Ka3zajioch Obl, Kakoii CMBIC/I B PACIIMPEHHOM CUHTaKcuce oneparopa while? ITomecTum omeparopbl u3 yactu else cpasy
[1ocJIe IUKJIA, 1 J100bEMCs POBHO TAKOI'O 2K€ IIOBE/IeHUs MPorpaMmMbl. Padnuia craner sicHa mOCje 3HAKOMCTBA, C OLEPATOPOM

break B maparpade

2.7 OmnepatTopsl break m continue

B Python cyrmecrByer aBa [OMOTHATEIBHBIX CIOCOOA YIPABAATHL PAbOTON IMUKJIA — IPEPHIBATH BBHIMTOTHEHHNE OMEPATOPA
[IWKJIQ WA TPEPHIBATH BHIMTOJTHEHNE TEKYINEH UTEePAIIWH.

ITepBoiit — 3710 Omeparop break. JTOT OMEPATOP MPEPHIBAET BHIMOJIHEHUE TEKYINEH WTEPANUN W BBIXOIUT IUKJIA, MOCJE
YEero MporpaMMa BBIOJIHSET CJIELYIONINI 0C/Ie IMKJIA OIePATOpP. YCJIOBHE NUKJIA [TOCJEe BBIIOJIHEHUs oleparopa break He
uposepsierca. Kpome Toro, He BbINOJIHAETCS U COCTABHOI OnepaTop, coorBercrByonumii else (ecau od ects). Takum obpazom,
omeparop break mpekpaiiaer paboTy BCEro OMeparopa MUKJIA.

Hamnpumep:
&
# Kax TONBKO CyMMa BBEIEHHHX I[IOJNb30BAaTeleM YHCeJl paBHA HYJIO
# BHBECTH WX KOJNWUYECTBO ¥ 3HAYEHWE MAKCUMAIbHOW (IOIOXUTEIBHOM) CyMME
k = int(input())
s =0
maxs = 0

count = 0
while True:
s += k
if s > maxs:
maxs = s
count += 1
if s ==
break
k = int(input())
print (count, maxs)
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A BOT mpEMep UCMOIB30BAHUS PACITUPEHHOINO CHHTAKCUCA OllepaTopa while:
{

(]

# mporpaMMa IpemjlaraeT IOJb3OBaTell yrazaTh umciao oT 1 mo 20
# nmna mpekpameHus paboTH C NporpaMMol IOJNb30BAaTENIb MOXET BBECTH OTPHIATEIBHOE UHCIO
from random import randint

n = 20

to_be_guessed = randint(1l, 20)
guess = 0

while guess != to_be_guessed:

guess = int(input("New number: "))
if guess > O:
if guess > to_be_guessed:
print ("Number too large")
else:
print ("Number too small")

else:
print ("Sorry, that you're giving up!")
break
else:

print ('Congratulation!')

Bropoit ctocod — oneparop continue. Ero orsimume ot oneparopa break B TOM, 94TO, 3aKAHINBAS BBIMOTHEHE TEKYIIEH
WTEpAIn, OH He 3aBEpINAET BHIMTOJHEHNE CAMOrO IUKJA, 8 MEPEXOJUT K MPOBEPKE €ro yCIOBUsS. 3aTeM, B 3aBUCUMOCTH OT
pe3yJbTaTa MPOBEPKH, IePEXOAUT K BBITOJTHEHUIO CIeIYIOIeldl UTepaluu.

{

(]

x = -50
while x < 50:
if x ==
continue

print(1 / x)

2.8 KommenTapun

Kommenrapusvu B Python HazbBaroTcs CTpOKT WM 9aCTH CTPOK IIPOrPAMMBI, HAUUHAIOHECS ¢ cuMBOga '#’. Takue cTpokn
HE BOCIPUHUMAIOTCA uHTepnperaropom Python, kKak KoMaHbI, & HTHOPUPYIOTCsA. KOMMEHTAPUHU UCHIOIB3YIOTCS JIJTsl OITUCAHMST
HA €CTECTBEHHOM $3bIKE HETPUBUAJILHBIX (HEOUEBU/IHBIX) 4aCTell [IPOrPAMMAbL.

Emé onun cnocob MOBBICUTH YUTAEMOCTH MTPOTPAMMBI — JIaBATh MEPEMEHHBIM UMEHa, OTPAYKAIONMe CMBICH (& WHOT/IA U
THUII) TUX NepeMeHHbIX. He Beerga pasyMHO JaBaTh 6cem MEPEMEHHBIM JJIMHHbBIE, «IOBOpANMe» HasBanus. Ho B obom ciry-
4yae CTOUT KOMOMHUPOBATH 00a 3T MeTOo/a (KOMMEHTApUU U UMEHA, EPEMEHHBIX ), YTO0bI IPOrpaMMa, OCTaBaJjIaCh MOHATHON
BHE 3aBHCUMOCTH OT BPEMEHH, MPOMIEIIIEro ¢ MOMEHTA €& HAMCAHUS.

IIpumep:
&
k=2
n = int(input())
while n > 2:
while (n % k) == 0: # moka MoXeM IelWTb Ha Kk
print(k, end=' ') # BomuceBaeM
n=mn//k # u memmM

k=k+ 1
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Ctpokn, oneparop HukJja for

Crpokamu B Python masbiBaroTcsi yropsiiodeHHbIE TOCIEI0BATETBHOCTH CUMBOJIOB.

3.1 CTpokoBbIE 3HAYECHUHA

CTpOKOBOG 3HaYeHHNE 3allUChIBACTCA KaK IIOCJIE€J0BATEJIbHOCTL CUMBOJIOB, 3aKJII0YEHHAS B OJIMHapPHBbIE UJTH ,ZLBOﬁHbIe KaBbIYKH:
¥

(]

s 'abcdefgh'
f = s[2] # sHaveHwe nepemenHo#l f paBHO

print(s[0]) # 6ymeT BhHBemeH cumBom 'a'

1 1

C

Jlajiee B TEKCTe BCEe CTPOKOBBbIE 3HAUEHHUs OyayT Oparbcd B KaBbruku. Ppasa nepemennas a umeem snavwenue querty’
OyZeT 03HAYATh, 9TO CTPOKA & COCTOUT U3 CHMBOJIOB, CTOSAIINAX MEXK/1y KaBbrakamu. [ns oraenpHbix cuMBOIOB B Python mer
CIENUATBHOIO THITA, KAK B JIPYTUX si3bIKax nporpaMmvupoBanus. Cumsos B Python — crpoka gnunbr 1.

3.2 Omnepauumu co cCTpoOKaMu

¢ BBox cTpoku ¢ KJaBuarypsl Beox crpok onucan Beiue, B riase [2.4]

e Onepanusi "HIEKCUPOBAaHUSA CTPOKH:
<uMs CTpokm> [<BhpaxeHrwe Ijeyoro Tura>]

Bblpa}KeHI/Ie B KBa/IPpATHBIX CKOOKaX Ha3bIBACTCS NHIEKCOM. CI/IMBO.HBI, COCTABJIAIOIINE CTPOKY HYMEPYIOTCHA, HaYUHAA

C HyJs.

Hampuwmep:

&

s = 'abcdefgh'

f = s[2] # 3HaueHwe mepemMenHo# f paBHO 'cC'
print(s[0]) # 6ymer BEHBezmen cumsBom 'a'

3HaueHne OTJE/NbHBIX CHMBOJIOB CTPOKH MEHSTH HEJIb3sl, MOXKHO TOJBKO CO3/aTh HOBOE 3HAYEHWE W CBA3ATH €ro C
LUPEKHUM MMEHEM. DTa 0COOEHHOCTH TULA 'CTPOKA’ Ha3bIBaercsd Heu3MmeHsiemocTbio (immutable). Ilpumepst:
¢

=

s = 'abcdefgh'
s[o] = 'z # sTo oummbra
s = 'zbcdefgh' # Tak MoxHO

3HaYeHne UHIEKCA MOKET OBITHh OTPUIATENbHBIM. OTPHIATENILHBIE HHAEKCH OTCIATBHIBAIOTCA C KOHIA CTPOKH B 00paT-
HYIO CTOPOHY (OT KOHIIA CTPOKM K €€ HadauLy):
v

[T}

s = 'abcdefgh'
print(s[-2]) # mporpavmMa BhBezmeT cuMBon 'g'
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o DyHKIuK ord U chr

B maMsaTu KOMOBIOTEpa CUMBOJIBI (M CTPOKM W3 HUX COCTABJIEHHDbIE) XPAHATCH KAK 9UCIa (CTPOKU — KaK IOCIeI0-
BaTEJILHOCTU 4uCel). B3auMOOIHO3HAYHOE COOTBETCTBUE MEXKJ/y CHMBOJIAMU U HYUCJIaMU Jaércsa Tabjuieid, Koropas
nasbiBaerca ASCII (American Standard Code for Information Interchange).

B Tabsure 256 map, HCTOPUIECKHN Ke MCIOIb3yeTCsl TOJIBKO MTePBas MOJOBUHA, COIEPKAINAS OCHOBHBIE CUMBOJIBI: OYKBbI
JIATUHCKOro ajidhaBuTa (CTPOYHBIE U MPONKCHDIE), MUdPbHI, 3HAKU PENUHAHUSA U HEKOTOpbIE apyrue. Kpome nepeduc-
JIEHHBIX CYIIECTBYIOT T.H. YIIPABJISIONINE CAMBOJIBI C HOMEPAMY, MEHBIIAMHE 32, KOTOPbIE HE OTOOPAXKAIOTCS HA IKPAHE.

O yHKIMS, KOTOpas O HOMEpPY B TaOJ/IMIE BO3BPAIIAET CUMBOJI, Ha3biBaeTcs chr (), obparnas eit — ord (). Bot Heko-
TOpBIE MIPUMEPHI WX MCIIOJIH30BAHMS:
¢

(]

# mporpaMMa BHBOJWT Ha 3KpaH CHMBOJIH C Kogamu oT 32 mo 126
k = 32
while k < 127:

print(chr(k), end=' ')

k += 1

o CpaBHeHI/Ie CHUMBOJIOB U CTPOK

CpaBHeHrE CTPOK, COCTOSAIINX W3 OJHOrO CHMBOJIA CBOAWTCS K CPABHEHUIO IEJIBIX YUCEJT — KOJIOB ITHX CHMBOJIOB,
Boseparaembix dynkimeir ord(). CpaBHeHHe CTPOK, COCTOAIMX U3 OOJIBIIErO KOJIUYECTBA CHMBOJIOB OIPEIEIIeTcs
JiekcukorpaduIeckuM HopsakoM (Kak B csoape). PopMasibHO, jleKCUKOrpaduueckuii HOPsi/IOK JJist CIPOK OJMHAKOBOI
JUTMHBI @ ¥ b OMpesessieTcst CAeAYIONnM 00pa3oM:

a<b< 3k <len(a): Vi < k ord(ali]) = ord(b[i]), ord(alk] < blk])

s ompenesienusi JIeKCUKOIPahUIECKOro MOPsiIKa CTPOK PA3HOM JJIMHBI HAJAO0 B KOHEI, KOPOTKON CTPOKU MBICJIEHHO
JIOLUCATH CUMBOJIBL C KOJIOM, MEHBIIMM KO/1a JIF0OOI0 BO3MOXKHOI'O CUMBOJIA, 3aTEM IPUMEHUTH CTAH/IAPTHOE [IPABUIIO.

&
print('a' > 'c') # mporpamva BmBegzeT False
print('1' < 'z') # mporpamva BhBemeT True

print('ab' < 'a') # mporpamva BmBegzeT False
print('cba' > 'abc') # mporpamva BmBezmeT True
print('123' < ' ') # mporpamva BmBezeT False
print('name' > '') # mporpamva BhBezeT True (mycTas cTpoka MeHblle 060 HemycTo)

# QyHKIMA BO3BpamaeT True, ecim NepelaHHasd CTPOKAa COCTOMT M3 OOHOILO CHMBOJa-IudpH
# u False B IpOTHBHOM CIyd4ae
def isdigit(s):
if len(s) > 1:
return False
else:
return '0' <= s <= '9'

Taxake 1718 CTPOK OIpese/IeHbl CPDABHEHNsT HA PABEHCTBO U HEPABEHCTBO.

¢ Koukatenamus (cjioxkeHue) cTpok, (pbyHKImsa len

Oyukimsa len(<cTpoka>) BO3BpAIAET HEOTPHUIATEIHHOE IIEJI0€ 3HAYEHNE — KOJMUYIECTBO CUMBOJIOB B CTpOKe. Takum
06pa30M, oreparys WHIEKCHPOBAHMNS, T.€. MOJIyYeHUs JIeMEHTa CTPOKHU S [0 er0 HOMEPY ONpe/IeJIeHa, IJIs CIIeLYOIIEero
nuana3ona 3uadenuii: [—len(s), len(s) — 1]. IIpu nonbITKe 1m0y 9UuTh 3HAYEHUE CUMBOJIA 110 MHIEKCY, HAXOAIEMYCS BHE
9TOrO JHalla30Ha HPOU30HAET OmKuOKa U IPOrPpaMMa [IPEKPATHT PaboTy.

l

=

s = 'abcdefgh'
print(s[3]) # 'qd"
print(s[-31) # 'f'
print(s[len(s)]) # omwubza
print(s[-len(s)]) # 'a'

Onepaunﬂ CJIOZKEHHU A, OHpe,D;eJIéHHaE{ JJId YUCJIOBBIX THUIIOB, MOXKET HCIIOJIb30BAaThCAd U CO 3HAYCHUAMU CTPOKOBOI'O THUIIA.

Pe3yanaT0M CJIOZKCHHA ABJIAETCA HOBadA CTPOKa, JJIUHA KOTOpOﬁ paBHa CyMMe JIJINH CJIara€MbIX CTPOK U COCTaBJIEHHALA
U3 UX CHMBOJIOB C COXpaHEHHEM IIOPAIKa CIeJOBaHUA. Takas CTPOKOBad Olepanud Ha3bIBaeTCA nomcamenauueﬂ.
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&

name = 'Petya'

sname = 'Petrov'

fname = name + ' ' + sname # 3HaueHwe mepeMeHHON fname paBHO 'Petya Petrov'
print(len(name), len(sname), len(fname)) # Gyxmyr mamewaTams umcia 5, 6 u 12

¢ YMHOXKeHUe CTPOKMH Ha IfeJI0o€ IUCJIO

OHepaL[I/IH YMHOXKEeHNA, OHpe,ZLeJ'[éHHaH JJIA YUCJIOBBIX TUIIOB MOXKET MCITOJIB30BATHCA U CO SHAYEHUAMMU CTPOKOBOT'O THUIIA
cIeayIomuM 00pa3oM:

<mepeMenHasl> = <mepemenHas2> * <mepeMeHHas3>

rae <r[epeMeHa511> 1 OJJHa U3 IEPEMEHHBIX B HpaBOfI YaCTH OIlepaTopa NPUCBANBAHUA — IMEPEMEHHBIE CTPOKOBOT'O THUIIA,
a BTOpad IepeMeHHasd B HpaBOI‘/‘I YaCTH OIl€paTOpa IIPpUCBaUBaHUA — IEJIOrO THUIIA.
¥

(]

la+b+l
X * 2 # 3HadYeHWe IIlepeMeHHOW S paBHO 'atbtatb+'
3 * x # 3HaueHMe IlepeMeHHOH s paBHO 'atbtatbt+atb+'

e SIBHOe TpuUBeAeHNE K CTPOKOBOMY THIY, MPYHKIHUA str ()

Oyukiusa str () ompesesnena st aprymenta joboro tuna. Ceiiuac sta DyHKIUS WHTEPECHA B CBA3HW C MEPEBOIOM B
CTPOKOBBIN THII YUC/IOBBIX 3HAYeHUii (1I€JIbIX M BEIECTBEHHbIX) M 3HAYEHUI Jlorudeckoro Tuna. Cremayroime npuMepsbl
JAI0T TPEeACTABICHNE O MPUHIINATIE PAOOTHI PYHKITHN:

¢

(A}

# B Kaxzoll CTpoKe B KOMMEHTAapWU yKa3aHO 3HAYeHHE IIePEeMEeHHOM S IIoCie NpUCBauBaHUS
k = 57.57

s str(234) # '234'

s = str(k) # '57.5T7"'

s = str(1.0/9) # '0.111111111111"

s

s

#

d

str(False) # 'False'’

"(3 x 4 < ' + str(8) + ') == '+str(3*4<8) # '(3 * 4 < 8) == False'
dyurnun str() 6e3 apryMeHTOB MOXHO HCIONb30BaTh IJI CO3NAHUS IYCTOX CTPORU
= str() # sHavenue d pasBHO ''

Oyukius str() mis KaxkI0ro Tuna JefCTBYeT [0 HEKOTOPOMY CTaHAAPTHOMY mnpasuity. s nepeBoja mpou3BOJIb-
HOrO 3HaueHus (HAIPUMED, YUCJIOBOTO) B CTPOKY B COOTBETCTBUY C 3aJAHHBIM MPEIIMUCAHUEM CJIEIYeT MOJIb30BAThCS

dopmaTUpoBaHHBIM BBHIBOIOM (CM. pa3zes .
e Oneparusa in
st cTPOK Ompejiesiena omepanus in co CAeayonuM CHHTAKCHCOM:

<sl1> in <s2>

riae sl u s2 - uMeHa 3Ha4YeHu CTPOKOBOrO Tuia. Beipaxkenue <s1> in <s2> mMeeT JIOTMYECKHUI TUI U paBHO True ecjiu
CcTpOKa <s1> IeJIMKOM BXOIUT B CTPOKY S2, HAYMWHAS C KAKOrO-TO Mecta u False B mporuBHOM ciydae. Hanpumep:
!

p = 'abcdef'
f = 'bed'

print(f in p) # mporpamma BmBegzeT True

¢ CeueHnsi cTpoK

B Python mmeercst ymob6HOE CpencTBO MOMYyUYEHUsT YacCTeH YIOPSAOUEHHBIX OCTIEI0BATETbHOCTEH, B TaCTHOCTH CTPOK:
cpesny (unau cevenus). CHHTAKCUC OlepaIyu:

s[n: m: k]

rjle s — UMs [IePEMEHHOl CTPOKOBOrO THIIA, N, m, K — BbIpaxKenus uesoro runa (k # 0).

. .. m—n
3HadeHre YKa3aHHOTO BRIPAYKEHNST COCTABIISETCS U3 CAMBOJIOB C MHIEKCAMU PABHBIMEU & = n+ixk, roe 0 < ¢ < %
PUYEM B TOM K€ 1OPSJIKE, 4TO U B CTPOKE S.

Eciu BHYyTpY KBAaIpPATHBIX CKOOOK CTOUT OJHO JBOETOYHE, TO CIUTAETCS, ITO ITO JBOETOUNE MEXKIY MEPBLIM U BTOPHIM
napamerpamu (n um). B arom ciryuae cedenue crpoku — HOANOCIEI0BATEIHLHOCTD KCXOMAHON CTPOKU HAYMHASL C CUMBOJIA
C MHJEKCOM I ¥ 3aKaH4UBad CUMBOJIOM C MHJEKCOM m-1.
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o Eciu He yka3an nepsbiii napamerp (Ha4aJio MOJACTPOKM), TO €ro 3HAYEHUE 110J1araeTcs paBHbiM ()
o Eciu me ykasan Bropoii napamerp (KOHeI MOJCTPOKH), TO OH MOJIaraeTcs paBHbIM len(s)

o Ecnu He ykazan rperuii napamerp (1mar), To OH 10JIArae€Tcs paBHbIM 1

TIpumepsnr:

s = 'abcdefghijklmnopqrstuvwxyz'

i=10
print(s[:1) # 'abcdefghijklmnopqrstuvwxyz
print(s[20:]) # 'uvwxyz'
print(s[:10]) # 'abcdefghij'
print(s[::2]) # 'acegikmogsuwy'
print(s[10:13:3]) # 'k'
print(s[::-1]) # zyxwvutsrqgponmlkjihgfedcba
print(s[::-2]) # zxvtrpnljhfdb
print(s[5:5]) # '
print(s[:i] + chr(ord(s[i]) - 32) + s[i+1:]) # 'abcdefghijKlmnopqrstuvwxyz'
s = s[:i] + s2 + s[i+1l:] # uUSMeHWTH CHUMBON B CTPOKE MOXHO TOJBKO

# 3aHOBO '"cobpaB'" HOBYH CTPOKY
print(s) # 'abcdefghij_lmnopqrstuvwxyz'

1

B npemnocneanem npumepe uctosbdyercs Tor dpaxt, aro B ASCII-Tabiune Haga1o 6J10Ka TPOMUCHBIX JIATHHCKUX OYKB U
HadaJo 6JIOKA CTPOYHBIX JATHHCKUX OYKB padzesser 32 cumBoia (IpomnucHbie uayT panbiie). Tak 9To mjist mosydenus
u3 J11060i ponucHoil GyKBbI JI060H CTPOYHOlN 1 HAOOOPOT JOCTATOYHO BblYecTb (M HPUOABUTH) K KOAY CHUMBOJIA
qucyo 32.

3.3 Omneparop nukJja for

B Python xpome mukia while cymecrByer eing oJHa KOHCTPYKIUs, [IO3BOJIAMOIAsS MHOIOKPATHO IIOBTOPATD OAUH M TOT K€
Habop omeparmit. Iluki for MOXKHO 3anucarTh pa3HbLIMKU CITOCODAMHA, CeYac HaM WHTEPECEH TOT BAPUAHT, KOTOPDIH MO3BOJISIET
mepedbupaTh SJIEMEHTHI YIOPSAI0YEHHBIX TTOCIEI0BATEIFHOCTEH, B YACTHOCTH CTPOK.

CHHTaKCHUC ero TaKOB:

for <ch> in <str>:
<COCTaBHO! omepaTop>

rjae <ch> — ums nepeMeHHOi (KOTopasi MOXKeT He UMeTb HMKAKOI'O 3HAYEHUs K HA4Ya/ly BbIIOJHEHUs LuKJa for), <str> —
BBIPAYKEHNE CTPOKOBOTO THUIA, <COCTABHON OIepaTop> — ONWH My DOJIee OmepaTopoB.

Hukn BeIMOIHSETCA CAEAYIOMMUM 00Pa30M: BHAYAJIE BHIYUC/ISETCS 3HAYEHNE BhIDAYKEHUs <Str>, €CIu ero JInHa OO0JIbIle
0, TO CHMBOJIBI ITOTO 3HAYEHUs MTEPEOUPAIOTCH IO OTHOMY U [IJIsi KaXKJIOr0 3HAYEHHUs BBIMOJHAETCH TejO nukia. [Ipu srom
nepeMenHas <ch> npuHuMaeT MocCJeJ0BaTEeIbHO 3HAYEHUA BCEX CUMBOJIOB CTPOKHU <str>.

Ecnu B Tesne mukna mer oneparopa break u He NPOM30HAET HUKAKUAX OMIMOOK HA ITAIE BBIINOTHEHHUS, TO [HUKJI [APAHTHU-
POBAHHO BBITIOJHATCS POBHO len(str) pa3. Heckombko mpuMepos:

!

[hd]

# mozcdyéT 6YKB JIATUHCKOTO aldpaBUTa B CTPOKe
s = input('enter s:')
count = 0
for ¢ in s:
if 'a' <= c <= 'z
count += 1
print (count)

or 'A' <= c <= "'Z":

# ¢ymrnua without_digits 3aMeHdeT Ha mpobens Bce IUPpH, BXOAAIIE B CTPOKY
def without_digits(s):
res = '!
for c in s:
if '0' <= ¢c <= '9':
res = res + ' '
else:
res = res + c
return res

print (without_digits('A1B2C3D4ESF')) # 'A B C D E F '
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Cnoucku, (pyHKNud range,
onepaTop MmukJa for (mMpomaoskKeHue)

Crucku — 3TO ynopsiIOYeHHbIH HAOOp 3HAYEHUIT MPON3BOJIHHOTO THITA.

4.1 3HaYeHUd CIINCKOB

Ilo amamorum co CTpOKOfI, KaK TIOCJIeJOBATEIHbHOCTHIO CUMBOJIOB, 9h€ 3HAUECHUE 331aBaJIOCH TIEPEYUYNUCTIECHUEM ITUX CHUMBOJIOB,
3HAYEHUE CIIUCKa TOXKE MOXKHO 3aJaThb IIEPEIUCICHUEM €ro 3JIEMEHTOB. OT,ELeJIbeIe JIEMEHTHI CIIUCKa Pa3JeJaAI0TCA SaHHTOﬁ,
a BEChb CIIMCOK 3aKJI04YaeTCAd B KBaJIPaTHBIE CKOOKU:

¥

(]

a=1[1, 2, 3, 4]

b = [2.71828, 3.14159, -1]

c = ['Vera', 'Nadezhda', 'Lyubov']

d = [True, False]

f = [1, True, 2.333, 'abcdefgh']

# cnocobH 3afaHdsd IyCTOTO CIKUCKA

z =[]

z = list()

# COUCKU MOTYT GHTL BIOXEHHHMU, T.e. DIIEMEHTOM CINCKa MOXeT GHThL APYro#f CImMcox

quarters = [['Jan', 'Feb', 'Mar'], ['Apr', 'May', 'Jun'],
['Jul', 'Aug', 'Sep'l, ['Oct', 'Nov', 'Dec']l]

4.2 Omnepanum cO CIUCKaMu

Couckn MOXKHO CUMTATH O606HL6HI/I€M CTPOK B TOM CMBICJIE€, YTO CIIMCKH — 3TO TOXKE YIIOPAJOYEHHbIE IIOCIEeJ0BATEIbHOCTH,
HO 3Ha4YeHudA CIIMCKa MOryT OBITH IIPOMU3BOJILHOI'O THIIA. BosbmmacTBO onepaum‘/’l, OIIMCaHHBIX BbIIE OJ1d CTPOK, IIOJTHOCTBIO
IIEPEHOCATCA Ha CIIMCKHU:

® HMHICKCUPOBAaHUE

&

g = [1, 2, 3, 'February', [6, 7, 8]]

print(gl[1]) # mporpaMva BHBEZET LeJIO€ €HCIO 2
print(gllen(g) - 1]) # mporpamva BEBegmeT crmmcok [6, 7, 8]
print(gl[-2]) # mporpamva BmBeZeT cTpoky 'February'

® KOHKATEHAIWS, YMHOKEHHUE HA Ie10e Ynucjao u pyaknus len ()

g=[1, 2, 3]
f = [4, 3, 2]

f=Ff+g

print (£) # mporpamma BmBezeT cmucok [4, 3, 2, 1, 2, 3]
print (len(f)) # mporpaMMa BHBEIET YHCIO 6

g=g*?2

print(g) # mporpamma BmBegmeT cmumcok [1, 2, 3, 1, 2, 3]
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e onepanud in
y

[}

g = [1, 2, 3, 4]
print(1 in g) # mporpamva BmBeZeT True
print([1] in g) # mporpamMa BhBegeT False,
# T.K. COHCOK g He COIEpPXAT HU ONHOTO SJIEMEHTa THIa CIUCOK
print([1, 2] in g) # mporpamma BmBemeT False, aHAIOTWYHO NpEbHAyLEMy NPUMEDPY

e ceuenus (cpesbl)
v

[hdT]

t =1[4, 6, 8 -1, 4, 5, 9, 12, -7, 0, -3]
print(t[:4]1) # [4, 6, 8, -1]
print(t[8:1) # [-7, 0, -3]

print (t[3:5]) # [-1, 4]

print(t[::-2]) # [-3, -7, 9, 4, 8, 4]

Bazkmoe orsimume cromckos or CTPOK 3aKJIIOIa€TCA B TOM, 9YTO CIIUCKHU MOXKHO U3MEHATH — KaK €ro OTAEJbHbIC 3JIEMEHTDI,
TaK U I[IepevIeHb CaMHX 3JIEMEHTOB (,ILO6a,B.HHTI), YAQJIATH JIEMEHTBI U3 TTOCJIEI0BATCIbHOCTU U T.H.). Huxe YKa3aHbl HEKOTOPBIE
TaKHe Oonepanuun:

® I3MEHEHHE JJIEMEHTa CIIMCKa C 3aJaHHbIM UHIEKCOM:
12

(A}

g = [1’ 2, 35 4:]
glil = 6
print(g) # mporpavma BmBezmer [1, 6, 3, 4]

# comepXuMoe CINCKOB MOXHO WU3MEHSATH, HCIONb3ys CPE3H:

t =[1, 2, 3, 4, 5]

t[2:5] = [5, 4, 3] # momMHOXeCTBO >JIEMEHTOB CHHMCKa t co 2-To mo 4-#
# Temepws comepxuT sieMeHTH: [5, 4, 3]

print(t) # a Bech cmmcok t: [1, 2, 5, 4, 3]

BaxxHo moHMMATH PA3HUIy MEXKIy U3MEHEHHEeM CPe3a W M3MEHEHWEM OTIEJIbHOIO 3HAYEHUS CIHCKA. B mepBoM ciydae
U3MEHSeTCsd HEKOTOPOe MHOYKECTBO 3JIEMEHTOB CIHMCKA (BO3MOXKHO, COCTOsINEE U3 OAHOIO JIEMEHTA) U B IIPABON 4acTH
0lIepATOPa IIPUCBAUBAHUSA MOXKET ObITb TOJLKO LIOCJEJI0BATENbHOCTD 3JIEMEHTOB (1.6. Wil CPE3 KAKOIO-TO CIIUCKA, UJIK
BECH CIUCOK). B IIpuBEIEHHBIX HUXKE MpuMepax (B KOMMEHTAPUU K KayKJO# CTpOKe KOJa) yKa3aHO 3HAYEHHUE CIUCKA t
1ocJie OYepeHOl Oonepaluyu MPUCBANBAHNS:

¢

(A}

t=[1, 2, 3, 4]

r =[5, 6, 7, 8]

t[1:3] = r[1:3] # [1, 6, 7, 4]

tl:2] = r[2:]1 # [7, 8, 7, 4]

t[:2] = r[3] # oumbka: moOmETKa IpPUCBOWTH cpe3y cuucka t 0JHO sHaveHme,
# a He IOCIENOBATENbHOCTEH SHAYEHHUH

t[1:2] = r[3] # ommbra: B seBON dYacTH oImepaTopa NPUCBAWBAHUS IO-IPEXHEMY Cpes3
# XOTb M coCTOANME M3 OJHOTO 3JIEMEHTA

q = t[0] + r[:2] # oumbra: meTasch CO3HATh HOBHI CIHCOK (,

# cocTosmuii X3 HYJIEBOTO 3JEMEHTa CINWCKa t ¥ OBYX IEPBHX 3IEMEHTOB
# cIomcra I IpUMEHsSeM OIepanyio KOHKATEHAIUN
# xk wmcay (t[0]) m cmmcky (r[:2])

t[2:3] = r[3:] # [7, 8, 8, 4]

t[1]= 99 # [7, 99, 8, 4]

tf2] = [9, 6, 71 # [7, 99, [9, 6, 7], 4]

t[len(t) - 1] = t[len(t) - 1:1 # [7, 99, [9, 6, 71, [4]]
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e ;100aBiIeHHe dJIeMeHTa elem B KOHEI] CIIUCKA t
t.append(elem)

TIpumep:

(]

IporpaMMa CYHTHBAEeT [OCIENOBATENbHOCTb UHCEN yKa3aHHON IJINHH
I COXpaHsSeT SJIeMEHTH B CIHCKE
= input('k:"')
= [
=0
while i < k:
t = input('element ' + str(i) + ':')
t.append (t)
i=1i+1
print (t)

He o N H H

Paszunna mex 1y KOHKaTeHAIMEeH 1 TOOABIEHIEM JIEMEHTA CJIEIYIONIAs: B TIEPBOM CJIy4Yae 3TO CO3IAHE HOBOTO 3HAUSHW ST
¥ MMPUCBAWBAHNE 3TOTO HOBOTO 3HAYEHUS TIEPEMEHHOI, BO BTOPOM CJIydae — 3TO udMeHeHue TEeKyIlero 3uadenns. Tak
9TO KOHKATEHAIINS OMPEeIeIeHa W JIJIA CTPOK M JJIsA CIHCKOB, & J0OABJICHNE 3JIEMEHTA — TOJBKO JJIs CITHCKOB.

o yIajieHne HMOCJIEJHErO JIeMEHTa CIHCKa <t>
<t>.pop()

Omneparus pop() uMeer BO3BpaIllaeMoOe 3HAUEHNE — DJIEMEHT, KOTOPLIi Obu1 yaasén. [Ipumep ucmonn30BaHus:
v

[hd]

# ynaneHWe BCex HyJIeBHX 3HAYEHUN U3 KOHIA CIUCKA
t =1[3, 4, 5, 0, 3, 2, 0, 0, O]
k = len(t) - 1
while k >= 0 and t[k] == 0:
t.pop()
k=1
print(t)

Ilocnenume nBe omeparnuu HECKOIBKO OTIMYAIOTCS CIOCOOOM 3AMUCH OT U3YYEHHBIX JO CHX MOP omepammit u dbyHKInii.
Takue omepanuu HA3BIBAIOTCS METOJAME — 3TO (DYHKIUY, IPUMEHAMBIE K 3HAYEHUAM OLPEIeSEHHOro Tuma. B wacrnocry,
append () u pop() — MeTOABI, TPUMEHNMBIE K CricKaM. B o0IieM ciyvyae CHHTAKCHC BHI30BA METO/a TaKOB:

<nepeMeHHas> .<uMa MeTona> (<r[epe‘{eHb apI'yMeHTOB>)

MoOKHO CcYMTaTh, 9TO METOZ — 3TO (DYHKINS, Ky/la HEsSBHO TepeJaéTcs B KaveCcTBe apryMeHTa <mepeMeHHas>. Takas
byHKIUS MOKET U3MEHATH 3HAYEHUE ITOH MEPEMEHHON U MOXKET BO3BpallaTh 3HadYenue (Kak, Hampumep, MeTos pop ()) uiu
He BO3BPAILATh, & TOJIHKO U3MEHTH IepeJaBaeMblii apryment (kak meron append () ). Emé Heckoabko npumMepoB, WILIIOCTPH-
pyfomux ucnosib3oanue append() u pop():

¢

(]

t =[1, 3, 4, 5, 6, 7]

t.append (99)

print (t) # mporpamma Bmmezmer [1, 3, 4, 5, 6, 7, 99]
print(t.pop()) # mporpavma BEBezeT 99

print(t.pop()) # mporpamma BuBezeT 7

print (t) # mporpamma BeBezmer [1, 3, 4, 5, 6]

B rnage [§] OymyT mepeunciens OCHOBHBIE (DYHKIMU W METObI, BCTPOEHHBIE B si3bIK Python.

4.3 IlpucBamBaHWE M KOTTUPOBAHWE CIIMCKOB

Crenyromnuit (pparMeHT MpOrpaMMbl UIIIOCTPUPYET HAUOOJIEE CAOKHYIO /JIs HOBUYKOB OCOOEHHOCTH si3bika Python:
i

(]

a=[1, 2, 3]

print(a) # mporpamma BmBemeT [1, 2, 3]

b =a

al0] = 99

print(b) # mporpamma BmBezmer [99, 2, 3], XoTs% W3MEHSIW CHHUCOK a
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IMoppobuee 06 3TOit 0COOEHHOCTH M3MEHAEMbIX 00bEKTOB (U CIUCKOB B YaCTHOCTH) HANMCaHO B Liiase Kpowme Ttoro,
nozapobHoe uzsoxkenue cogepxkurcd B [I, riasa «VuTepiroqus o nunaMudeckoil Tunusanuuy, naparpadsr «Paznensiembre
CCBITKK» U B maparpade «Pa3mensieMble CCHLIKHA U U3MEHAEMbIE 00bEKTHI».

31ech JIUIB MPUBEIEM 1B CIIOCODA, CIe/IaTh KOMUIO CIIUCKA TAKUM OOpa3oM, 4TO0 M3MEHEHHWs OJHOTO HE MPUBOIMUIN K
U3MEHEHUIO JIPYTOrO.

3

(]

a=[1, 2, 3]

print(a) # mporpamva BmBezeT [1, 2, 3]

x = al:] # Komms X cosfjaHa cpesoM, cozepxamuM BCE sieMeHTH cmmcka a
y = list(a) # komums y cosgmaHa BcTpoeHHOU ¢ymkumumeidr list ()

al0] = 99 # wsMeHeHme "opuruzaua'

print (x) # mporpamva BmBezeT [1, 2, 3]

print (y) # mporpamva BmBezeT [1, 2, 3]

4.4 @DyHKNUA range

Kpowme cozmannst cnincka mepeuncaeneM ero 3JeMeHTOR €Ié OiH Crocod mpemoctapiser GpyrKkuns range. Eé cuarakcnc:
range([start,] stopl[,stepl)

IMapameTpnr start, stop, step — menwie uncna (step # 0).

Pesynbrar Boimosnenus hyHKIUK range MpH TOJOKUTEILHOM (OTPUIIATEIHLHOM) 3HAUEHUN TapaMeTpa step — Moc/Ieno-
BATEJILHOCTD IEJIBIX YHCEJT, SIEMEHTOB apiudMeTHIecKoil nporpeccun {a,} ¢ Ha4aJbHbIM JIEMEHTOM, DaBHBIM UHCIYy start,
C Pa3HOCTHIO step U Takux, 4To start < a; < stop (stop < a; < start).

Ecnu ykazanbl TOIBKO ABA TapaMeTrpa, TO CYUTAETCs, YTO IEPBLI — 3TO start, a Bropoit — stop, napaMerp step pasexn

Ecam ykazan oaun mapaMeTp, CIUTAETC, 9TO 3TO MapaMeTp stop, a mapaMeTphl start u step 1Mo yMOTYAHUIO MTPUHUMA-
10TCcd paBHbIMU O U 1 COOTBETCTBEHHO.

IIpumepsr:
range (10) # mnDocnemomaTembHOCTH --- [0, 1, 2, 3, 4, 5, 6, 7, 8, 9]
range (10, 2) # mocmemoBaTenmpHOCTH --- [] # T.K. mpemmomaraeTrcs, 9TO
# ykasame mapaMeTph start=10, stop=2, step=1
range(2, 5) # moclemoBaTeNbLHOCTb --- [2, 3, 4]
range(3, 20, 2) # wmocnegoBarempHoCTH --- [3, 5, 7, 9, 11, 13, 15, 17, 19]
range(-5, -2) # mocnmemoBaTemsHOCTH --- [-5, -4, -3]
range (1) # mocnemoBaTembHOCTH —-- [0]
range(3, 4, 2) # pesymprar --- [3]
range(-1, -1, -7) # mocmemoBaTenbHOCTH --- [-1]
range(10, 7, -4) # mociemoBaTelIbHOCTH --- []
range(0, 20, 20) # mocmemoBaTembHOCTH --- [0]
range(10, 10, 10) # mocmemoBaTembHOCTH —-- []
range (13, -4) # mocimemoBaTENBHOCTH —-—- []

4.5 Omneparop nukJia for

Hukn for, onucannbiii B maparpade paboTaer Tak e U JJisd CIUCKOB (U CTPOKU U CIUCKU SABJIAIOTCS YHOPSTOU€HHBIMI
HOCJIEJOBATEIBHOCTSIMA).

for <elem> in <list>:
<cocTaBHOW oIepaTop>

Heo0xomuMo, OHAKO, YIUTHIBATH, YTO HA PA3HBIX UTEpAIMAX [UKJA MepeMeHHas <elem> MOMKET MMeTh PA3HBIA THIT
(crmcok MOzKeT coiepzKaTh 3HAYEHUS] PA3HBIX THUIIOB).

Ucnonp3ys dyHKIMIO range MOXKHO CO3/1aBaThb CIHCOK 3Ha4YeHuil nuksiga for “Ha jery”’ W 3HAYUTEN]HHO DACIIMPUTH
00J1aCTh TPUMEHEHUS [INKJIA UJIW 3AMUCHIBATH €r0 KOPOUe.

B o6rmiem ciywae nuki for paboraer ciemyronmm obpazom. CHaYaIA BRIUUCISIETCS 3HAYEHUE TOCIEI0BATETHFHOCTH <1ist>.
Eciu ona memycra, TO nepeMeHHOl <elem> NpUCBaMBAETCs NepBoe 3HadeHue u3 Habopa (¢ ungekcom 0). Ilocse BbimoHeHNSs
Tesa MUKJIA IePEMEHHON TPUCBANBAETCS CJeIyIolnee 3HAYeHNe U3 MOCaeI0BaTeIbHOCTH. [Tocieuuii pa3 Teno MuKIIa BbIIo-
HSEeTCsl [IPU 3HAYEHUU TepeMeHHON <elem>, PABHOM MOCIEIHEMY JIEMEHTY TOCJIEI0BATEILHOCTH, T.€. JJIEMEHTY ¢ HOMEPOM
len(1list)-1. IIpu nomomum dbyuxuuu range () MoxkHO HOPMYIUPOBATH HUKJI for B TEPMUHAX MHIEKCOB I10CJIEI0BATEIbHOCTH
(cTpokm, cMCKA), & HE CAMUX 3JIEMEHTOB.

Koneuno, 1060t 1K/ £for MOXKHO NEPENNUCATh ¢ MOMOINBIO UK while u HAOOOPOT (UCHOB3Ysl YCAOBHbIH ONEPaTOp U
orneparop break). BaxHo HAyYUTbCS IOHUMATH, KOI/A YA00HEE UCIOIB30BATH Ty UJIM MHYIO KOHCTDYKIUIO IUKJIA.

[Muka for mpuMeHsieTcst KAK IPABUIIO B CJIy9ae, KOIJIa 3apaHee U3BECTHO KOJIMYECTBO UTEPAIUI IUKJIIA WK MOYKHO 3apaHee
LOJIYYUTh JIEMEHTbI CIUCKA (UJIM MX UHJEKCbI), 3HAYEHHUs KOTOPbIX HAJI0 EPEYUCIUTD € HOMOLIBI0 GyHKiuu range ().
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{
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# BBIBOZ, BCE€X II€JIBIX YHCeJI OT a nOo b BrIOYUTENIHLHO

a = int(input())

b = int(input())

for i in range(a, b+1):
print(i, end = ' ')

# HamedaTaTh BCe HEYETHHE [OJIOXATEJbHEE 4YWCia, He IPeBOCXOoduue N, B y6HBaoueM IOpSIKe
n = int(input())
for i in range(n-(n+1)%2, 0, -2):

print(i, end = ' ')

# BHUHCIEHME CYMMH KBaZpaTOB IIEPBHX I HATYPAlbHHX HHCE]
p=20
for i in range(n):
pt=1x*i
print (p)

t =10
for i in range(int(input('k:'))):
t.append (int (input ('element '+str(i)+':'))) # BBOx >3IEMeHTOB chnucka

# BHUNCIIEHNE CYMMH SJIEMEHTOB CINCKA MMEOIUX YETHHM WHIEKC

s =0

for i in range(0, len(t), 2): # muWKI DO YETHHM YHWCIAM, HE IPEBOCXOLSUUM IJIMHY CIHCKA
s += t[il

print(s)

IpuMep C YTEHHEM K UMCeNl W CO3LaHUEeM CIUCKa
= input('k:')
(]
for i in range(k):
t = input('element ' + str(i) + ':')
t.append (t)
print (t)

ot WO
|

# TO Xe caMoe, TOJBKO KOpodue

t =1

for i in range(int(input('k:'))):
t.append (int (input ('element ' + str(i) + ':')))

print(t)

## ncnonrb3oBaHWE OBYX cIocoboB 3amumcu Iukina: while m for
## BHUYNCIIEHNE MUHWMAJIBHOTO IIOJIOXUTEJBHOTO SJIEMEeHTAa CIKNCKa
k=0
# mmeM IepBHE NOJIOXUTEJILHHN 3JIEMEHT
while x[k] <= O:

k += 1
mn = x[k]

# cpemu ocTaBUMXCS HUeM MUHUMAIBHHHN IIOJIOXATENbHBIH
for i in range(k+1l, len(x)):
if x[i] > 0 and x[i] < mn:
mn = x[i]

# WsMeHeHHe IapaMeTpa IWKIA BHYTPH Telld IWKIA:
# c HavasoM HOBOM HTepaluy IapaMeTp BCEerjja IOoJydaeT 3HAYEHHE U3 range
for i in range(5):

print(i, end = ' ')
i+=1
print(i, end = ', ')

# BuBom: O 1, 1 2, 2 3, 34, 45,
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4.6 DPyHKnusga random. 3aJaHUE JIEMEHTOB CIIMCKA CJIyYallHBIMU YUCJIAMMU.

®dyukuusa random() Bo3BpalaeT ciydaiinoe BerecrBeHHoe ynuciio Ha nosyunrepsase [0.0, 1.0). @yukuus random() He sBiisi-
ercs cTanmapTHON yHKIneH a3bika Python, mis €€ ncnonb3oBamnns HEOOXOIUMO MOAKIIOYATD OTHOMMEHHDBIN MOIY/Th random
¥ Pa3peIuTh UCIOJIb30BAHUE COOTBETCTBYIOMEH (PyHKIUU U3 Hero. leraercs 370 TaKo#M CTPOUIKOii:

from random import random

DTy CTPOUKY JIydIlle MOMECTUTh B TEPBOH cTpouke Qaiiia, coiepxKaimero nporpamMmy. Huke mpuUBOIUTCS HECKOJIHKO

MIPUMEPOB UCHO/b30Banus ¢Gpyukiun random():
:

(]

from random import random

t =[]
# cosmadm cmmcok w3 10 cnydaliHEX BelleCTBEHHHX Yucen B monyueETepBane [0.0, 1.0)
for i in range(10):

t .append (random() )

# To Xe caMoe, TOJBKO OZHON CTPOYKON
t = [random() for i in range(10)]

# cnmcor m3 10 caywaiiHHX IeJEX 4YHcel B HoiyuHTepBaie [0, 100)
r = [int(random()*100) for i in range(10)]
# cmmcok m3 10 cayvaiiHeX 9YETHEX YHCeN, NpUHAIJEXauux oTpeskry [0, 8]

H

= [int(random() * 5) * 2 for i in range(10)]

# mpuMep mpocToro mHTepdelica
# BHOOp BapMaHTa 3aNoJHEHHs chucka (cuyJailHsii, C KIaBHATYPhL)
from random import randint

n = int(input('Enter the list length:'))
s = input('(r)andom, (m)anual:')
while not s in ['m','M','r','R']:

s = input('(r)andom, (m)anual:')
if s == 'm' or s == 'M':

print ('Enter list values (one string)')

x = [int(input('x[%d]='%1i)) for i in range(n)]
else:

x = [randint(1, 100) for i in range(n)]
print(x)

4.7 Omnepaluu Cc BJOXKE€HHBIMHI CHHUCKaMU

Kak, ucionb3ys crmcku, npeCTaBuTh, HAIPUMED, MAXMATHYIO IOCKY WJIU [OJI€ JJjisi UIPbl B KPECTUKM-HOJIUKY !

Kak MbI TOMHUM, 3JIEMEHTAMU CIHCKA MOTYT OBITH CAMU CIHUCKH. TaK¥e CIUCKU HA3BIBAIOTCS BJIOKEHHBIMMU.

Hwuxe yka3an BapuaHT WHTEPIPETALNA TTOJIS 11 UTPHI B KPECTUKU-HOJIMKHY, TJI€ TYyCTOE TOJI€ 0003HAYEHO HYJIEM, KPECTHUK
qucaoMm 1, a Homuk gucaom —1. Kpecruku Hadnaamn. KTo BRIMrpas u Ha KaKOM XOmy 7

¢

(]

field = [[1, 0 -11, [-1, 1, -11, [0, O, 11]

Kakum obpaszom o0pamarbCs K 3/eMeHTaM BJIOXKEHHbBIX CIIUCKOB?
¢

[hd]

fleld = [[13 0 _1], [_1’ 1’ _111 [O’ 0, 1]]
print(field[1]) # sneMeHT cmucka field ¢ mHmekcoM 1 3To cmmcor [-1, 1, 1]
print(field[1][0]) # a smemenT c mHmercoM O cmumcka [-1, 1, 1] sTo umcmo -1

Takum 06pa3om, eciu MpPe/ICTaBUTh, YTO BJIOKEHHBI CIUCOK BBIUCHIBACTCHA ITOCTPOYHO, TO IIPU ODPAINEHUH K KOHKDEeT-
HOMY 3JIEMEHTY CHAJaja YKa3bIBAETCS WHIEKC CTPOKH, a 3aTeM WHIEKC CTOJOIA.
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Hwuxe mpuBoasTCS MpuMephl CO3MaHNSA TAKUX CIUCKOB U WX 00pabOTKH.

CunTbIBaHNE BJIOXKE€HHOI'O CIIMCKAa

BroauTcst mocie10BaTeIbHOCTh CTPOK, COMEPKAIINX IIEJIbIE YNCIa, Pa3IeJEHHBIE TTPODEIOM:
3

(]

s = input()
t =[]
while s != '':

tl = [int(x) for x in s.split()]
t.append (t1)
s = input()

print (t)

O6paruTe BHUMAHWE, 9TO B 3TOM (DparMeHTe COBEPIIIEHHO HEBAYKHO CKOJILKO CTPOK U CTOJIOIOB COZEPXKUTCS BO BBO-
aumoit Tabaurie. Bosree TOro, KOppeKTHO CIATAECTCA HAOOP C PA3HBIM KOJHMYECTBOM UHCEN B PA3HBIX CTPOKAX TAOJIHUIIDI,
HaIlpUMep TaKOW:

123

5
34566 -9
-5 -6

Co3,z;aHHe BJIO2KEHHOI'O CIIMCKa

Crmcok — kBagparHas Tadauna 10 X 10, 3amoHeHHAs HYISIME:

n = 10

t = [0] *n

x = [t[:] for i in range(n)]
print (x)

# a MOXHO Tak:
x = [[0 for i in range(10)] for j in range(10)]
print (x)

O6paruTe BHUMaHUE, YTO B OIMpEeIEHNN CIIUCKA X yaacTByeT t[:], T.e. Komus crnucka t, a He cam crucok t. [logpobuee
0 KOIIUPOBAHUU CIMCKOB cM. [naBy

3amoJiHeHe MaTPUIbI M0 IMabJIOHY

Kak u3 MaTpunpl cjieBa MOJyYduTh MATPHILy cOpaBa (Ha TJIABHONW JUATOHAJM, & TAK¥KE JABYX JUATOHAJSAX — BBIIE U
HUKE TJIABHON CTOAT €JUHUIIDBI)?
{

(]

00000O0 11000
00000 11100
0000O0 01110
0000O0 00111
000O00O0 00011
# mpenmonaraeM, 9YTO KBajpaTHas MaTpHUIa, 3aloJHEHHas HyIdMA yXe JaHa
# u cBsi3aHa C IEpPEeMEHHOH X
n = 10

t = [0]*n

x = [t[:] for i in range(n)]
print (x)

x[0][0] =1

for i in range(l, n):
x[i-11[041, =[i1[i], =x[i1(i-1] =1, 1, 1

# BHIBOZ Ha 5KpaH ABYMEpPHOTO CIHCKa
for t in x:
print(' '.join([str(z) for z in t]))
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e IIpoBepka KBaapaTHOI MaTPHUILI HA CHMMETPUYHOCTD
Tlo okoHYaHNM BJIOXKEHHOTO IHUKJIA PE3YIHTAT BHIYUCICHUS — JIOTHYecKas mepeMenHas simm — nwMmeer 3uadenue True,
€CJIM MaTPHUIA CUMMeTpHUYHad, U False B IPOTUBHOM CIIydae.
Bo BiioxkennoMm nmkiie mapamerp j mpoOeraer 3Hadenusi, HadyuHasd ¢ i+1, a e ¢ O u He 1.
!

=

N = len(x[0])
simm = True
for i in range(O,N):
for j in range(i+1l, N):
if x[i103] = x[3][4]:
simm = False
break
if not simm:
break
print (simm)
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Koprexn

Koprexku (tuple), KaK U CIOUCKM — YIOPSIOYEHHBIE TOCIEIOBATEILHOCTH 3JIEMEHTOB IIPOU3BOILHON mpupomabl. Pasuuna
JIWIIb B TOM, TU TIOCIEIOBATETBHOCTH HEUMEHAEMbLE. DTO O3HATAET, UTO MBI HE yMeeM J100aBJISITh JIEMEHTHI B KOPTEXK,
YAAJISATh UX OTTYA M U3MEHSTh 9THU 3JIeMeHThbl. BrupoueM, nocieaHee (M3MeHEHHE 3JIEMEHTOB) TpebyeT yTOYHeHUs, KOTOPOe
OyIer IaHO HEKeE.

5.1 CsoiicTBa KOpTexKeii

WTak, oCHOBHBIE CBOMCTBA KOPTEKEIi:
® KOPTEXKU — YIOPHAJIOUYeHHbIE TIOCTIeI0BATE/IbHOCTY 3HAYEHNUH TPON3BOILHOTO THUTIA;

& OmpeiesieHa onepanus MHIEKCAIUHU, T.6. OOPAIIEHHE K 9JIEMEHThI KOPTeXKa yKa3aHueM UHIeKca (HOMepa) 3TOro 3JIeMeHTa
B KOPTeXKe, IPUIEM HyMeparus, KaK y BCeX YIOPSAOYeHHBIX MOCTIe0BATEIHHOCTEl, HAUMHAETCS ¢ HYJIS;

® KOPTEXKH — HEeUu3MeHdAeMbI€ IIOC/I€I0BATE/JIbHOCTH, T.€. IIOCJIEe CO3JaHUuA KOPTEXKa He/Ib3d ,ZLO6&BIIHTI) n yaaJdTb €ro
9JIEMEHTDBI, & TaK2K€ U3MEHATDb HUX;

e uMeoT (PUKCUPOBAHHYIO JUIMHY U MOL'YT MMETb JII000€ KOJIMYECTBO yPOBHEH BJIOXKEHHOCTH.

5.2 3HaueHHd KOpTexKeii

3HadeHuss KOPTeKEN 33/1af0TCsl TIPY TIOMOIIY [TEPEYUCTIEHNsT 9€Pe3 3AATYI0 €r0 SJEMEHTOB, B3AThIX B KPYTJIble CKOOKH.
{

(]

a= () # mycToil KopTex
b = (2, 4) # KOpTex W3 OBYX SJIEMEHTOB
c = (2, 'spam', -1.678) # smeMeHTH KOopTeXa MOTYT OHTb Pa3HHX THUIIOB
d = ('abc') # ! KopTex, coCTofumui U3 ONHOTO 3JIEMEHTa, 3aJaéTcsa He Tak,
# 3mech B IpaBOl YACTU oNepaTopa IPHCBAUBAHUSI
# Ha camoM gmeme crtomT OJHA cTpokra 'abc', B3dATadg B CKOOKE
e = ('abc',) # a Tak NpPaBUIBHO
# obg3aTesbHA 3amgaTasd IIOCHe €OUHCTBEHHOTO 3JIeMeHTa
f = ((3, 4), [5, 'abc']l) # BIOXeHHH! KOpPTEX - €ro 3JEMEHTaMu MOTYT OHTb Jbhe 3HAYEHWS

print(£[1], £[0]1[1]) # [5, 'abc'] 4

TpeboBanue Jisi KOPTEKA U3 OLHOIO FJIEMEHTA COAEPKATH 3alATYI0 BOSHUKAET OTTOIO, YTO KPYyIJible CKOOKU (B oTiiMuue
OT, HATTPUMED, KBAAPATHBIX WM (DUTYPHDBIX) HAJEJIEHBI B CUHTAKCHCE A3bIKa Python cMbICIIOM, HE CBA3AHHBIM ¢ KOPTEKAMU
— OHH OIPEJESIOT MOPSIOK BHIMTOJHEHNUsST OMEpalnii B BbIpaskeHUsX. [109TOMy BhIpaskeHme, B3sTOE B KPYTJIbIE CKOOKW,
BOCIIPHHUMAETCH KAK «BBIPAXKEHUE, B3ATOE B KPYIJIble CKOOKM», 8 HE KAaK MOCJIEI0BATEIbHOCTD U3 OTHOTO IJIEMEHTA.

Cozmanne KOpTexka U3 MOCIeI0BATEIBHOCTH — CTPOKU WM CIIHCKA:

{

(]

# ommMcaHHbHE HEXe Ollepaluy H3MEeHANT OOBEeKTH --- 3JIEeMEeHTH KOopTexa,
# IOTOMy OHHM 3alpelleHH: KaxJad NPUBOAUT K oumbKe
tpl = ([45, -2, 13, 20], 'list', 4)

tpl[0] = [23, 4]
tpl[1] = 'list example'
tpl[2] =1 + 3
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5.3 Omneparnuu ¢ KOopTexkaMmn

o Konkarenanuga

c=(1, 2) + (3, 4) # cosgmamme HoOBoro KopTexa: c = (1, 2, 3, 4)

e VYMHOXKEHHE Ha I1eJI0e YHCIIO

d = (0, 1) * 3 #d= (0, 1, 0, 1, 0, 1)

e NunekcupoBanme u Cpe3bl

d
t

(1, 3, 5,7, 9
(d[fo], dl[2:41) #t = (1, (5, 7))

M3menenne 06bEKTOB, COMEPKAITUXCI B KOPTEXKE

OcHoOBHOe OT/IMYME KOPTEXKeH OT CIHCKOB — HEBO3MOXKHOCTb H3MEHSTb KOpTexKu. 110/ n3MeHeHneM IOHNMAeTCsT H3Me-
HEHHE 3JIEMEHTOB KOopTexka Jaubo m3MeHeHne ux Koimdecrsa. C M3MeHeHHeM KoaudecTBa (JobaBiieHue, yiajleHne) BCé
IIOHATHO, & BOT YTO TaKO€ M3MEHEHHUE 3JIEMEHTOB — HaJ0 yTOYHHUTD.

B s3wike Python Bce Tumnbr sBisitorcst n3MeHsieMbIMU WM HeW3MeHsieMbIMU. K U3MEHSeMbIM THIIAM W3 TTOKA OITMCAHHBIX
OTHOCHUTCS TOJIbKO CIUCOK (list), K HEU3MEHsIEeMbIM — BCE YHUCJIOBbIE THIIbI, CTDOKH M KOPTEXKHU.
!

g = tuple('abcd') # pesymbTaT BhmomHemuws: ('a', 'b', 'c', 'd')
g = tuple('abc123') # pesyabTaTr BhmomHemms: ('a','b','c','1','2',;'3")
g = tuple([3, 4, 'abc']) # pesyubrar Bhmommemusi: (3, 4, 'abc')

Ho snemenTsr KOpTe)KefI, KOTOpPbIC CaMH ABJIAIOTCA U3MEHAEMbIMA 00 bEKTaMM (Haan/IMep, CHHCKaMH), N3MEHATH MOXKHO:
J

(]

d= (1, 3, [5, 71)

d[2] = [1, 2] # Ommbka! Hemb3d 3aMeHATH SJEMEHT KOpTeXa APYTHUM 3IJIeMeHTOM

d[2] = [5, 7] # W Jaxe Tak HeNb3d: CIMCKH XOTb U COZEpPXaT OJWHAKOBHE 3JIEMEeHTH,
# HO mpexmcTaBuaLT coboll pasHHe 06beKTH (pasHHe 06IacTH IaMsTH)

d[2][o] = 1 # 3mech MH MeHSeM COLEPXHMOE CIHCKA
df2]1[1] = 2
print(d) # (1, 3, [1, 2])

[Toapobree 06 n3MeHIEMbIX U HEU3MEHsAeMbIX 00beKTax cM. [aBy |10}, 06 ucmoab30BaHnn KOpTeXKei B onpeaeaeHnn QyHKITAH

cm. Tnasy [T1]

5.4 IlpumMmeHeHUe KopTexKeit

OcCHOBHbBIE LIPEUMYIIECTBA UCIIOJIb30BaHUs KOPTEXKE CJIe/Lyolue:
® MHOXKECTBEHHOe IpucBauBaHue: a, b = b, a

e Koprexu (KaK HeM3MeHsieMble OOBEKThI, Hapsly ¢ YMCIAME U CTPOKAME) HCIOJIB3YIOTCH B KA4eCTBE KII0Yeil B CII0BAPSX
(em. rasy [6));

e ecJiu Bbl paboraere ¢ JaHHBbIME, KOTOPbIE He IIPEIII0IAraercsa u3MeHITh B IIporecce 06paboTku, TO UCIIOIb30BAHUE KOP-
TerKel aBTOMATUIECKHU 3alUINAET UX OT CJIy4aliHOro u3MeHeHus (M MOCJIeIyOIero moucka omubkn). Ilpumepom MOryT
CJIyKUTb aJITOPUTMbI BBIYUCIUTEIHHON TeOMETPUH, PADOTAIOIIME C TOYKAMY KAaK MapaMU WX JEKAPTOBBIX KOOPIMHAT.
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CJiioBapu

B ornnume or criuckoB, KOTOPbBIE SBISIOTCS YNopAJoueHHblMYU TTOCTEI0BATEIBHOCTAMU 3JIEMEHTOB IIPOU3BOJIBHOIO THUIIA, JJIe-
MEHTBI CJIOBAPSI 9TO HEYIOPsIOYEHHbIE II0CIeI0BATENbHOCTY Hap (Kio4d: 3HAYEHHE).

Wuorza cioBapu HA3BIBAIOT ACCONUATUBHBIMU MACCUBAMU, WHOTIA OTOOPAaXKEHUAMY (MMEETCA B BUIY OTOODAYKEHUE MHO-
JKECTBa, KJIIOYeil CI0Baps Ha MHOYKECTBO €ro 3HAYEHU ).

Kak m cmmcku, cioBapu MMEOT TIEPEMEHHYIO JJIUHY, TPOW3BOJIbHYIO BJIOXKEHHOCTh W MOTYT XPAHUTDL 3HAYEHUS MTPOU3-
BOJIBHBIX THUIIOB.

W3 onpenesenust coBaps ceiyer, YTO BCE OMEPAINH TaK UM MHAYE UCIIOJIb3YIOIIe OMPeIeIEHHbIN TOPI0K CJI€I0BAHMS
9JIEMEHTOB (MHIEKCUPOBAHWE — TIONYUEHWE 3JIEMEHTa T0 er0 HOMEpPY, TIOJIyUeHne Cpe3a, KOHKATEHAINs) JJIsT CIoBapeil He
UMEIOT CMBICIA.

Kak u 11 Bcex mocJie1oBaTeIbHOCTER, [IJTst CJTOBAPst onpeesena MyHKIrs len, BO3BPAIIAIONAs KOJIMIECTBO AP KDY : SHAYEHUE
B CJIOBape.

6.1 Coznanue caoBapd

CroBapsb co3maérces mpu MOMOIIH (GUTYPHBIX CKOOOK U TEPEYNCIEHU Map KDY : 3HadeHne. B cioBapsix CyIIecTByeT OrpaHu-

YeHue Ha TUN KJII4Yell — 3TOo MOTYT OBITH TOJIBKO 3HAYEHNS HEM3MEHSIeMOrO THIIA: oesible YucCjia, CTPOKH U KOPTEeXKH.
¥

(]

# mycTo#t cmoBapb

d = {}

# crnoBaph 3alaH IepedYNCIeHNEeM IIap KIbd:3HadeHUe
phone = {'Dan': '7926765431', 'John': '74991234567', 'Mary': '79037162534'}

# cioBapb 3alaH IpU IOMOLY BCTPOEHHON QYHKIWM Zip X OBYX CIMCKOB: KiNYell u 3HadYeHUi

# ¢yHruus zip "cumBaeT" OBa CHMCKa, IEPBHY U3 KOTOPHX COIEPXUT KIOUM, BTOPOH - 3HAUeHUS
key_list= ['Dan', 'John', 'Mary', 'Claire']

value_list = ['7926765431', '74991234567', '79037162534', '74957654321']

phone = dict(zip(key_list, value_list))

6.2 Ilony4deHme 3HAYEHUIT CJIOBaps, U3MEHEHNE CJIOBAPS

CosnaauMm ciaoBapb
i

(]

phone = {'Dan': '7926765431', 'Mary':' 79037162534'}

print (phone['Dan']) # 7926765431

print (phone['Mike']) # Ommbka: KeyError: 'Mike' - Takoro kimoya B CJIOBape HeET

if 'Claire' in phone: # mpoBepka cymecTBoBaHHS Kikda Claire B cioBape phone
print (phone['Claire'])

else:
phone['Claire'] = '74957654321'

print (phone)

# {'Claire': '74957654321', 'Dan': '7926765431', 'Mary': '79037162534'}

# obpaTuTe BHUMaHWe, YTO IIOPANOK IIap MOXET He COBNaJATh C 3a[AHHHM IIPH ONPENelIeHUN

ObparuTe BHUMAHE, YTO OMEPATOD BUJIA CIOBaph [Kioy] = 3HaUYeHWe WMEET PA3HBIN CMBICI B 3ABUCUMOCTH OT TOTO, OBLT
JIO TOTO B CJIOBApE TAaKO# KJII0Y min HET. B mepBoM ciydae 31O m3MeHeHre 3HAYEHNUS, COOTBETCTBYIOIIErO CYIIECTBYIOIMEMY
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KJIIO1Y, BO BTOPOM — CO3JaHNE TTapPbl KJOY: 3HaYEeHNeE.

# ynameHne 3JIeMeHTa CJIOBaps
del phonel['John'] # ypameHH KDY ¥ 3HadeHwe 'John': '74991234567'

O/HAKO, eC/M yAaJIsieMoro KJoda HeT, TaKoil Crocob MpUBeJET K OMHMOKe. YAAJINTh KJII0Y MOXKHO eré Tak (OmmnOKu He
BO3HHUKHET B JIIOOOM CJIydae):

# GesomacHoe yIalleHWe dJEMEHTa CIOBaps
phone.pop('John', None)

Oueparop in no3BoJiger IPOBEPUTh HAJUMYKME KJ04a (HO HE 3HAYEHUs ), METOAbl Keys u values — IIOJIyYUThb CLHUCKU
KJITOYell U 3HAYeHu?l COOTBETCTBEHHO. Takue CIMCKU IIOJIE3HbI [IPU HEOOXOIUMOCTHU JOIOJIHUTEIHHON 00PabOTKH IJIEMEHTOB
coBaps (kioueit, 3uavenuii). Hanpumep, Korja HaI0 NEpeYUC/IUTD KJIIOUH CIOBAPS B OMPEICIEHHOM MOPSIIKe

OmnepaTop in mMO3BOJISIET BECHMA, C2KATO 3AIUCHIBATH ITUKJI 110 KJIFOYAM CJIOBAPS:

s =0
res = {'Dan':5, 'John':4, 'Mary':4, 'Claire':3, 'Maggie':5}
for x in res:
s += res[x]
print(s / len(res))

Jpyroii mone3HbIit MeTo 1 npu pabore co ciaoBapsasmu — meros get (key, default). CmbIca ero B cieayomieM: mpu obparie-
HUU K 3HAYEHUIO HECYIECTBYOMIETrO KJIF09a MOXKHO MPEyCMOTPETh 3HAYEHHE [0 yMOJIAHUIO, KOTOPOE MOXKHO UCIOIB30BATD.

res = {'Dan':5, 'John':4, 'Mary':4, 'Claire':3, 'Maggie':5}
print(res.get('Dan', 2)) # 5
print(res.get('Mike', 2)) # 2

6.3 CiangHue cjgoBapeii

s coBapeit onpeiesieHa onepalus CIUSHAS, KOTOpas peaJn30BaHa B MeToje update:

phonel {'Dan':'7926765431', 'John':'74881234567'}
phone2 = {'Daniel':'7926765431', 'John':'74775566221'}
phonel.update (phone2)

print (phonel)
# {'Daniel': '7926765431', 'John': '74775566221', 'Dan': '7926765431'}

Paboraer on Tak: Bce KJII0YM CJIOBapsi phone2; KOTOPHIX HET B Ca0Bape phonel moOaBiAIOTCS TyZa BMECTE CO CBOUMU
3HAYEHUSIMU. JHAYEHUs OOIMMX i 000MX CJIOBapeil KIII0Ueil 3aMeHsIOTCs Ha 3HAYEHNS U3 CJIOBaps phone?2.

Jpyrue npuMepbl UCIIOIb30BAHUS CIOBapeit:

{

(]

# momcdYéT KoNmYecTBA BXOXIEHWS PasHHX CJIOB B [NAHHOH CTpOKe
= input('s:"')
dict()
for x in s.split():
if x in d:
dlx] += 1
else:
dlx] =1
print(d)

o n
o1

To ke camMoe MOXKHO 3aIUCATH KOPOYe, UCIOIb3ys MeTOH get:
l

(]

s = input('s:')
d = dict()
for x in s.split():
d[x] = d.get(x, 0) + 1
print(d)

# s:to be or not to be
# {'to': 2, 'or': 1, 'not': 1, 'be': 2}
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Tenepb, eciu Hy»KHO B Ka4eCTBE KJIIOYEH CJIOBapsd MMETh HE CJIOBA, & UX YacTOThI (KOJIMYECTBO BXOXK/JEHUIA), MOXKHO
«MHBEPTUPOBATHY CJIOBApb (KJIIOUU — YaCTOThI, 3HAYEHHs — CJIOBA, BCTPEUYAIOIIMECs COOTBETCTBYIOIIEe KOJUYECTBO Pa3):

+

(]

def invert_dict(d):
inv = dict()
for key in d:
val = d[key]
if val not in inv:
inv[val] = [key]
else:
inv[val] .append (key)
return inv

s = input('s:') # to be or not to be
d = {2}
for x in s.split():
d[x] = d.get(x, 0) + 1
# cmoBaps d={'not': 1,
print (invert_dict(d)) # {i1: ['not', 'or'l, 2: ['to',

'to': 2, 'or': 1, 'be': 2}
'be'l}
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MHuoxkecTBa

MsmuozkectBo B si3bike Python — Tumn ganabix B TOYHOCTH COBIIAIAIONINI C OMHOMMEHHBIM MAaTEMATHYECKHM mHoHsTreM. Kak
¥ CJIOBaPb, MHOXKECTBO #ABJISIETCs HEYIIOPsI0YEHHON 110CIIe10BaATEIbHOCTHIO 3/1IeMEHTOB. TakuM 00pa3oM, BCe OLEPAINH, CB-
3AHHBIE C TMOPSIIKOM CJICJIOBAHUS SJIEMEHTOB (MHIEKCUPOBAHNE, CPE3bl, KOHKATEHAINS) K MHOKECTBAM HEIPUMEHUMBI.

B aspike Python cyrmiectByer JBe pa3sHOBHIHOCTU MHOMXKECTB — M3MeHsgeMble (set) u Hem3Mensemble (frozenset). Ilo-
JpobHEee O PA3HUIE W3MEHSIEMbIX W HEM3MEHSEMBIX THUIIOB CM. maparpad

7.1 Co3maame MHOXKECTBA UM JIOTUYECKHNE OTIepanuu C HUMU

MHoKecTBa CO3JAI0TCS TaK:

A = set() # mycToe MHOXeCTBO
A ={} # Tak MHOXeCTBO HeE 33JanT, 3TO NyCTO# CJIOBaphb
B ={2, 5, 8, 3, 1} # MHOXeCTBO 3amaHO IEpPEYUCIEHUEM CBOWX 3JIEMEHTOB

e IIpoBepka Ha MPUHAIIEKHOCTD SJIEMEHTA MHOKECTBY

x =3

y = 89

A= {2, 3, 4, -1}
print(x in A) # True
print(y in A) # False

e IIpoBepka Ha OTCYTCTBHUE JIEMEHTA B MHOXKECTBE

x =3

y =4

A= {2, 4, -1}

print(x not in A) # True
print(y not in A) # False

o IlpoBepka Ha IIyCTOTY MepecevweHnsT MHOXKECTB

A= {3, 1, 2}

B = {5, 6, 2}

C = set()
print(A.isdisjoint(B)) # False
print(C.isdisjoint(B)) # True

o dBnsiercs iu OJIHO MHO2KECTBO IIOAMHO2KECTBOM JAPYyIroro

A =13, 2, 7}

B = {5, 6, 2}

c=1{3, 2, 4, 5, 6}
print(B.issubset(C)) # True

print (B <= C) # True
print(C.issuperset(C)) # True
print(C >= A) # False

o dBisgerca gu OIHO MHOXKECTBO COOCTBEHHBIM TTOAMHOZKECTBOM APYTOTO
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A ={2, 6, 5}

B = {5, 6, 2}

c=1{3, 2, 4, 5, 6}
print(A < B) # False
print(C > B) # True

7.1.1 Omneparnuu HAJ MHOXKECTBaAMU, HE IPUBOAAIINE K UX N3MEHEHUIO

o OObeguHEHNE IBYX WM HECKOJbKHX MHOXKECTB

A ={2, 5}

B = {5, 6}

c =43, 2, 4}

print(A.union(B)) # {2, 6, 5

print (A) # {2, 5} mHOXecTBO A mpum >TOM He MeHsgeTcs!
print(B | A | C) # {2, 3, 4, 5, 6}

o HepecequHe ABYX WJIX HECKOJIbKUX MHOXKECTB

A = {2, 5}

B = {5, 6}

© {3, 2, 5, 4}
print(A.intersection(C)) # {2, 5}

print(B & A & C) # {53

e Pasnocrb MHOXKECTB

A {1, 2, 3, 4, 5, 6, 7}

B = {5, 6}

c =12, 1, 5}

print (A.difference(C)) # {3, 4, 6, 7}
print(A - B - C) # {3, 4, 7}

e Cummerpuveckas pa3HOCTb MHOXKECTB

A {1, 2, 3, 4, 5, 6, 7}

B = {2, 6}

c=1{2, 1, 4, 6, 9, 8}

print (A.symmetric_difference(B)) # {1, 3, 4, 5, 7}
print(A ~ C) # {3, 5, 7, 8, 9}

7.1.2 WN3MmeHeHUE MHOKECTB

o JI06aBUTDH JIEMEHT K MHOYKECTBY

A={1, 2}
A.add(4)

o y,ZLaIII/ITb JIEMEHT U3 MHOXKeCTBa

A = {2, 4" 6}
A.discard(2)
A.discard(3)

Jpyroii BapuaHT: HeIb3d yAAJIATH OTCYTCTBYIOMINN B MHOKECTBE JJIEMEHT

A = {1, 3’ 5}
A.remove(5)
A.remove(4) # omubra!

° y,ELaJH/ITb BC€ 9JIEMEHTHI MHOXKECTBa

A={5, 1, 6}
A.clear()
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e lI3Bjeun u3 HEITyCTOr0 MHOZKEeCTBa HpOI/IBBOJ’IbeIfI 9JIECMEHT W BEPHYTH €TI0 3HAYCHUE

A
X

{1’ 2’ 3’ 4}
A.pop(Q)

JlobaBuTh K MHOYXKECTBY 3JIEMEHTBHI JPYTUX MHOXKECTB

A = {5, 1, 6}

B = {2}

Cc = {8, 5, 6}

D = {8}

A |=B # A ={1, 2, 5, 6}, amanor: A.update(B)
Al=Cc|D#A={1, 2, 3, 5, 6, 8}, amamor: A.update(C, D)

e OcTaBuTh B MHOXKECTBE TOJIBKO 9JIEMEHTBI, COAEP2KaIllueCd B APYTIUX MHOXKECTBaX

A =12, 4, 1, 6}

B =413, 4, 1, 5, 6}

c=4{2, 3, 4, 5, 6, 7T}

C& A & B # {4, 6}, amamnor: C.intersection_update(A, B)
A &= B # {1, 4, 6}, amamor: A.intersection_update(B)

o yﬂaHI/ITb U3 MHOXKECTBa 3JIEMEHTBI, COAEPzKaIllueCd B JPYTIHX MHOXKECTBaX

A ={1, 2, 3, 4}

B = {5, 6, 1}

Cc = {4, 5%

A =B | C # {2, 3}, amamor: A.difference_update(B, C)

e OcraBuUThH B MHOXKECTBE 9JIEMEHTBI, TPUCYTCTBYIOMINE B OJHOM U3 JIBYX, HO HE 000MX MHOYKECTBAX

A={1, 2, 3, 4, 5, 6, 7}
B = {2, 4, 8}

c =42, 4, 5, 9%

D = {1, 4, 6}

A

D

=B # {1, 3, 5,
"= C 2, 5
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Bcerpoennble pyHKIININA U METO/IbI

Muorue u3 mepevncIeHHBIX B 9TOi raBe (YHKIHUi OBLIN OMHCAHBI BbIme. TemM He MeHee, 37eCh Jaércd uxX (pOPMAaTbHOE
OIIpE/IeJIEHUE U IPUMEPBI UX UCHOIb30BaHust. OpUruHaI HA AHIVIMACKOM si3bIKE MOYKHO HANTH 3/1€Ch:

hitp : //docs.python.org/3/library/ functions.html

Omnpenenenns HEKOTOPHIX (DYHKIHH ¥ METOIOB JJIsl TIOCJEI0BATEILHOCTEN PA3INYAIOTCS JIsi PA3HBIX THUIIOB, HATTPUMED,
MeTOH, count I CIHUCKOB W CTPOK. Takwe ompeieseHus JaHbl OTIAENHHO [JIsi KayKI0ro Tumna. HekoTopble MMEIT OnnHa-
KOBBIiI CMBICJI, Takue, Kak MyHKnun len, sum, all, any. Vx onucanusi manst B maparpade «Oomme dyHkiuny pasmena
«ObpaboTKa MOCIeI0BATEILHOCTEH .

Hakomer, B maparpade 'Pasnbie’ npusemenbl (PyHKINNA, KOTOPBIE TPYAHO OTHECTH K KAKOMY-TO OIPEIETEHHOMY THILY,
HAIpUMED, Max.

8.1 UYwmcioBbie byHKINN

o (dynkiusg round (number [, ndigits])

Okpyrasger BelecTBeHHOe Yucio number 10 ndigits mudp mocne 3amaroit. Ecnu mapamerp nidigits me ykasan,
TO OH CYHMTAeTCs PaBHbIM O W BO3BpAIAeMOe 3HAYEHWE UMeeT Iebli Tuil. Ecin ndigits orpunaresbHOe YUCIO, TO
OKpyrJieHue npoucxoaur 0 |ndigits| 3nakoB do 3amsiToii.

Pesyabrar OKpyIJIeHHs — BEIIECTBEHHOE YHC/I0, OimxKaiiiee Kparnoe upciy 10~ "49its,

Eciu pe3yaprar OKpyriieHus — IeJI0€ 9HUCJIO, PABHOOTCTOSINNE OT 9ucjia number TO pe3yabraTroMm OymaeT 4eéTHOE.

print (round(3.476)) # 3

print (round(0.5)) # 0

print (round(-0.5)) # 0
print(round(21235.675, -1)) # 21240.0
print(round(2.675, 2)) # 2.67

TTouemy B mocsieHelt cTpoke pe3yabrar paBer He 2.687 Jlesio B TOM, 9TO JBOMYHOE IPE/ICTaBIeHUE Yucia 2.675 aBiasercs
NPUOIMKEHHBIM U BBIPAKEHHOE B IECATUYHON CUCTEME CUHMCJIEHUS] PABHO:

2.67499999999999982236431605997495353221893310546875

Yr00bI y3HATH UCTUHHOE MPECTABJIEHIE BEIIECTBEHHOIO YMCJIa, MOXKHO BOCIIOIB30BaThCa (pyHKIMeH Decimal u3 mo-
ayida decimal:

print (Decimal (44)) # 44 pna DeNHEX YKWCEN pPe3yNbTAaT PaBeH CaMOMy YUCIY
print(Decimal(3.5)) # 3.5 mug HEKOTOPHX BELlECTBEHHHX - TOXeE
print (Decimal (3.55)) # 3.54999999999999982236431605997495353221893310546875

e dynkiuga abs(x)

Bossparmmaer Moaysih mepeJaHHoOro B KaUecTBe mapaMeTpa qnucia.

print(abs(-3)) # 3
print (abs(0.5)) # 0.5

e byukmus pow(x, y[, z1)
Bozsparmaer x¥, a ecin ykazan napamerp z, 70 r¥modz. Ilocmeanee Borancisiercss obicTpee, uem pow (x, y) % z.

Ecim y < 0, TO pe3ysibTar BHIYUACIEHUS BCEra BEIECTBEHHOE YUCIIO.

print (pow(2, 100)) # 1267650600228229401496703205376
print(pow(l, -0.5)) # 1.0
print(pow(3, 9, 5)) # 3
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8.2 (OO6paboTKa 1ocJ/ieJ0BaTeJIbHOCTEM

8.2.1 OOmue pyHKINN

e dyukmusg len(t)

Bozsparmaer mjuHy mOCI€I0BATEIFHOCTH t, KOTOPAs MOYKET OBITh CTPOKOI, CITHCKOM, KOPTEXKEM, CJIOBAPEM, MHONKE-

CTBOM.
print(len('abcd')) # 4
print (len([1)) # 0

# obpaTuTe BHUMaHWe, KakK BHUNCISETCS len y BIOXEHHHX IIOCIELOBAaTENbHOCTEH
print(len((2, 'string', (2, 'tuple')))) # 3

o (dynkmus sum(x[, start])

Bozspaimaer cymmy 371€MEHTOB TIOCTIEA0BATEIHHOCTH X, CJIOXKEHHYIO C start:

start + Z T;

Ecan mapamerp start He yKa3aH, TO OH CUHTAETCA PABHBIM HYJIIO.

print(sum([12, 34, 56])) # 102
print (sum([12, 34, 56], -100)) # 2, start = -100
# COHCKEM TOXe yMeeM CKIamHBaThL, PE3yJAbTAT - CIHMCOK
print(sum([[1, 1, 1],[1, O, -11, [0, 1, 1]1])) # oumbxa! mo ymomvamumbo start=0
# CIWCKM, comepXampecs B WCXOJHOM CIHCKE
# 6ymyT mpmbaBIATHCH K HYJNO, a IJd IEJHX YACET ¥ CIMCKOB
# omepamuWs CIIOXEHWS He OIpeIeleHa
print(sum([[1, 1, 11,[1, O, -11, [0, 1, 111, [1)) # [1, 1, 1, 1, O, -1, O, 1, 1]

e (yukimu all(x) u any(x)

Dyukius all Bo3Bpamaer JOruvyeckoe 3uadenue True, eC/id BCe JIEMEHTHI T10C/IEN0BATENIbHOCTH paBHbI True (ujm
[OCJIEI0BATENBHOCTD 1ycTa) U False B IPOTUBHOM CJIydae.

Hamnomunamnne o OPUBEICHUN THUIIOB: K 3HAYEHUIO True TIPUBOAATCA BCE€ OTJIUYHBIC OT HYJIA YUCJIA N JIIOOBIE HETyCThIe
IOCJIEAOBATEJIBHOCTH, K 3HAYCHUIO False TIPUBOAUTCA YUCJIO HYJIb U BCE IMyCThIE TOCIEI0BATEILHOCTH.

print(all([1)) # True (cmumcox mycT)
print (all([[11)) # False (cmmcox He IyCT, COLEPXAT OIWH 3SIIEMEHT)
print(all([True, [1]1)) # False (memycToli cmumcox,

# omHO m3 3HadYeHU# KoToporo paBHO False)
print(all([(4.5), Truel)) # True
print(all(''), all ('ab')) # True, True

OyHKINSA any BO3BPAIIAET JIOTHUECKOe 3HAaUeHWe True, €l XOTs ObI OJWH JEMEHT HEMyCTOi TOCIeT0BATETLHOCTH
paBen True. B mpoTuBHOM cirydae, a TaKKe €CJIM MOCTEI0BATEIHFHOCTD MyCTa, BO3BpaIaeT False.

print(any(''), all ('ab')) # False True

8.2.2 MeToabl paboThI CO CIUCKAMHU

e MeTon X.count(a)

BOBBp&H_IaeT KOJIUYIECTBO JIEMEHTOB TTOCJAEJOBATEJIHBHOCTU X, PABHBIX a.

print ('kldajfhwfgnwegwegvwnrtgh'.count('h')) # 2
print([[1,2,3], [3], 3].count(3)) # 1
print ([[1,2,3], [3], 3].count([3])) # 1
print(([1,2,3], [3], 3).count([1, 2]1)) # 0
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e meron x.index(al, 1 [, j11)

Bosspairaer WH/IEKC TIePBOT0 BXOXKIEHHSI JIEMEHTa a B cpe3 nocegosarensuocta x[i: j]1. Muaue roBopsi, BO3BpaIaer
HanmMeHsbIee k, Takoe 4ro (k] = a,i < k < j. Eciu Takoro sjneMenTa HET, IPOUCXONUT OIINOKA.

print('abcdefgh'.index('f')) #5
print('abcdefgh'.index('z')) # ommbka!
print([1, 2, (3,)].index(2)) # 1
print([1, 2, (3,)].index(3)) # ommbgra!
print([1, 2, (3,)].index((3,))) # 2
print([1, 2, (3,)].index([1, 2])) # oumbza!
s = 'Happy families are all alike'
print(s.index('i', 7, 20)) # 9

e meron t.append (x)

MeTton m00aBjISeT B KOHEIL CIUCKA t 3ieMeHT X. Merom append He BO3BpAIaeT 3HAUEHWS, TOJIHKO M3MEHSET CIHUCOK t.

t =11, 2, 3]
t.append(5)

print (t) # [1, 2, 3, 5]
t.append ([9])
print (t) # [1, 2, 3, 5, [9]]

e Meron t.insert(i, x)

Bcerasnsger snemMeHT X B i-10 MO3UNMIO cnucka t. Meroa insert HWYero me BO3BPAIIAET.

t =1[4, 9, 5, 4, -7, 1]
t.insert (3, 200)
print(t) # [4, 9, 5, 200, 4, -7, 1]

HeiicTBre MeToia pPAaBHOCHIBHO CiieayomemMy omeparopy: t[i:i] = x

e Meron t.extend(x)

JlobaBisier CIuCOK X B KOHEIT CucKa t. Bo3ppamaer u3aMeHEHHBIH criucoK t. /leiicTBre aHAJIOTHYIHO OMEpaIuy
t = t + X, HO BBIOJIHSAETCs OBICTPEE KOHKATEHAIIWN.

t = [4, 9, 4, -7, 1]

t.extend(5) # ommbra! 5 - umMciIoO, a He CIHCOK
t.extend([5, 99])

print(t) # [4, 9, 4, -7, 1, 5, 99]

e Meron t.pop(i)

Meton ymansier i-it 37ieMeHT CIIMCKa t W BO3BPAIAET ITOT SJIEMEHT.

t=1[7, 8, 3, 0, 7, -6]

x = t.pop(4)
print(x, t) #7 [7, 8, 3, 0, -6]
x = t.popQO

print(x, t) # -6 [7, 8, 3, 0]

O6paruTe BHUMAHWE, YTO MapaMeTp i MEeToIa pop SABJISETCsS HeoOs3aTeIbHBIM. ECIu OH He yKa3aH, TO CINTAETCS, 9TO
yAaadaeTcsa MOoCJeTHAN dJeMEHT.

Ecau coucok myct, npous3oitaér ommuobka.

e oneparop del x

HeiicTBue oneparopa del Takoe e, Kak U MeTo/1a t . pop(X), HO B OT/IM4Yre OT METO/IA pop Orneparop del He BO3BpAIaeT
HUKAKOI'0 3HA4YCHUA.

t=1[1, 2, 3, 4, 5, 6, 7, 8]

del t[4]

print(t) # [1, 2, 3, 4, 6, 7, 8]
del t[5:]

print(t) # [1, 2, 3, 4, 6]

e Meron t.remove (x)

Vianser nmepsoe BXOXKICHHUE 3JEMEHTa X U3 CIHUcKa t. Anamornuno onepanuu del t[t.index(x)]
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e Meron t.reverse()

PasBopaqHBaeT CIIUCOK t, MEHdd NOPAIOK CJIeJOBaHULI 3JIEMEHTOB Ha HpOTI/IBOHOJIO}KHbIﬁ. He BO3Bpallla€T 3HAYCHUA.

t=1[1, 2, 3]
t.reverse()
print (t) # [3,2,1]

o meron t.sort([cmpl[, keyl[, reversell])

Merox coprupyer cnucok t B HOpdiKe Bo3pacraHus 3daemeHTOB. llapamerpst cmp u key merosa sort mo3BOJILIOT
OTIPEIENIATH COOCTBEHHBIN CITOCOO CPABHEHUS 3JIEMEHTOR CITHCKA, &4 TAK¥Ke, C TIOMOIIHIO TTAPaMeTpa reverse, MoJIydarh
pe3ysIbTaT B 00pAaTHOM MOpsAIKe (BMECTO JOMOJHUTEIHHOIO BbI30Ba MeTona reverse()). PaccMorpum mapaMerpbl mo-
JpobHee:

— mapamerp cmp: uMsi (DYHKIMHK OT JBYX MapaMeTpOB, BO3BPAIIAMONIEH OTPUIATEIFHOE YHCIIO, HYJIb WU TOJIOKHU-
TEJILHOE YHCJIO B 3aBUCUMOCTH OT TOT'O, SIBJISETCS JIU MEPBbIA TapaMeTp MEHbIE€ BTOPOr0, PABEH BTOPOMY, DOJIbIIE
BTOPOTO.

Hanpuwmep, Mbr MO2k€M COPTHPOBATH IEJIbIE YUCJIA IO CyMMe UMD UX JECATHIHON 3aIUCH.

— napamerp key: ums QpyHKIUU OT OHOTO APryMEHTA, KOTOPas BbI3bIBAETCH [1E€PEJ] T€M, KAK BbIIOJIHATH CDABHEHHE.
Taxkoit mpuém ym00eH mpu COPTUPOBKE TOC/IEI0BATEIHLHOCTEH (CTPOK, KOPTEXKel WU CIIUCKOB ), KOTZa HAJ0 yKa3aTh
WHJIEKC JIEMEHTa IIOCJIeI0BAaTeIbHOCTH, 110 KOTOPOMY HaJI0 COPTUPOBATH CaMHU IMOCI€J0BATEIbHOCTH.

Hanpumep, ecrb t — CHUCOK KOPTeXKeil, yCTPOEHHBIX CjeaytoimmM obpasom: (uMs, damuiius, cpeHss OIEHKA
kjacc). i cOpTUPOBKYM TAKMX KOPTEXKell 110 CpeJHeil OLeHKe JOCTATOYHO yKa3arb (DYHKIMIO, BO3BPAIIAIOLLY IO
OTHO 3HAUeHwme: 2-ii 37IeMEeHT CBOETO apryMeHTa.

— mapaMmeTrp reverse: eCiid OH paBeH True, TO Pe3y/JbTAT CPABHEHUIT SJIEMEHTOB 3aMEHSIETCS HA OOPATHBIH.

Huzxe nmpuBesenbl pe3yabTaTbl CPABHEHUS PA3HBIX CIIOCODOB BBI30BA METOAA t.sort() /i CIUCKOB M3 n KOpTexKeit
(crimcok t) wam nenbix ucen (cnucok q). CTOUT MOMHUTH O TOM, YTO WCHOJIb30BAHUE MapamMerpa key
¢

[}

n = 10

t = [randint(0, 9), randint(0, 9)) for i in range(n)]
= [randint(0, 99) for i in range(n)]

print (t)

print q

def cmp_point(a, b):

if a[0] < b[0]:
return -1

if a[0] == b[0] and a[1] < b[1]:
return -1

if a[1] == bl[1]:
return O

return 1

def cmp_sum(a):
return sum(a)

def cmp_first(x):
return x[1]

def cmp_digitsum(a):

s =0
while a>0:
s += a % 10
a=a// 10
return s

t.sort(key = cmp_first) # copTupyeM KOpTEeXM IO SJIEMEHTy, HMeoleMy HHIeKC 1

print (t)

t.sort(key = cmp_sum) # copTupyeM IO CyMMe 3JIE€MEHTOB KOpTEXa
print(t)

q.sort(key = cmp_digitsum) # copTupyeM mo cyMMe Iupp LEIOTO HUCIA
print(q)

Pesysnbrarel Boraucienunii:


code-examples/built-in-01-sort.py
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# mcxXomHbHeEe IDaHHBE
[, 00, 9, M, (0, 3), (6, 1), (3, B, (2, 00, (5, 9, (7, 00, (9, 7, (6, 1)]
[65, 99, b5, 30, 49, 67, 3, 92, 94, 49]

# pe3yIbTaTH COPTHUPOBOK

[, 0, (2, 0y, (7, 0), (6, 1), (6, 1), (0, 3), (5, 4), (3, ), (9, 7), (9, 7]
[, o), <o, 3, (6, 0), (7, 0), (6, 1), (6, 1), (3, 5), (5, 4, (9, 7), (9, 7]
[30, 3, 55, 65, 92, 49, 67, 94, 49, 99]

8.2.3 Metoapl paboThl CO CTPOKAMMU

e Meron str.capitalize()

MeTo BO3BpAIaeT KOMUIO CTPOKU Str, MEpBBI CHMBOJ KOTOpOil HabpaH B BEpXHEM PErucTpe, a BCe OCTAJIbHBbIE — B
numkaeM. CUMBOJIBI, OTJIUNYHBIE OT JIATUHCKUAX OyKB, OCTAIOTCA 03 M3MEHEHMUs.

print('family'.capitalize()) # Family
print ('english GRAMMAR'.capitalize()) # English grammar

e Meron str.center (width[, fillchar])

Metoa BO3BpaIaeT CTPOKy str, JOmoTHeHHYo cumBoiamu fillchar @0 mMpwWHBI, paBHOH width, a CTPOKY str mome-
aeT mocepeuHe.

print('abc'.center (4)) # 'abc !
print('abc'.center(2)) # 'abc'
print('abc'.center(11,'_')) # '____abc____'

e MerTon str.count(sub[, start[, end]])

MeTomx BO3BpAIIaeT KOJUYECTBO HEMEPEKPHIBAIOIINXCS TTOACTPOK Sub B ceuennn cTpokm str[start:end].

print ('abababaca'.count('aba')) # 2
print ('ababababa'.count('ababa')) # 1
print ('eeeeeeceee' .count('ee', 3, 7)) # 2

e Meron str.endswith(suffix[, start[, end]l])

Meroz Bo3Bpaiiaer 3uadenne True, ecim CTPOKa sStr 3akaHuymBaercs Ha cTpoky suffix (roBopsdr, uro crpoka suffix
sBasercd cyddukcom crpoku str) u False B IPOTUBHOM CJIydae.

Ecnu ykazanbl napamerpsl start u/unum end, To cyddukc umercs B cpese strstart:end].

Ecnau me ykazan start, To cyddukc umercs ¢ Hadgama CTPOKH, €ciu He yKas3aH end, TO cyddHUKC HIMETca A0 KOHIA
crpoku. Ecim yKazan TOJIBKO OJUH JIONOJIHATEbHBIA MapaMerp, TO CIUTAeTCA, 9TO ITO MapaMeTp start.

print ('abababaca'.endswith('aba')) # False
print ('abababaca'.endswith('babaca', 3, 9)) # True
print('aaaabbbb'.endswith('ab', 3)) # False
print('cddccddc' .endswith('cedd', 0, 7)) # True

e mveron str.find(sub[, start[, endl])
MeTtoz BO3BpaliaeT HAUMEHBIHAN UHIAEKC, C KOTOPOTO MOACTPOKA Sub BXOZWT B CTPOKY Str.

Eciu ykazanbl 10NOJHATENBHBIE TTAPAMETPHI start u end, TO MOUCK OCYINECTBJISETCS B cpe3e str[start:end]. Ilpum
3TOM BO3BPAIIAEMbIN WHIEKC PACIUTHIBAECTCA OTHOCUTENIHHO CaMOil CTPOKH, & He e€ cpe3a.

Ecan cTpoka He Halifzena, Bo3BparmaeTcs -1.

print('this is the end'.find('is ')) # 2
print('this is the end'.find(' is ')) # 4
print('this is the end'.find(' ')) # -1
print('abababaca'.find('bac', 3, 8)) #5

e Meron str.index(sub[, start[, end]])
Meton anajmornden find 3a TeM UCKTIOUEHNEM, YTO €CJTU CTPOKA sub He HaligeHa, reHepupyercsd nckmodenne ValueError
(00 MCKIIOYEHUAX B ITON KHUTE HUYErO HE HAIMCAHO, IOYUTAATE CAMOCTOATENIHHO).

e Mero str.isalnum()

Bossparmaer True, eciin BCe CHMBOJIBI HEILyCTOM CTPOKH — 3TO OyKBbI miu mudpbl, False B IPOTUBHOM CJIydae.
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e Meros str.isalpha()

Bossparmaer True, eciin Bce CHMBOJIBI HEIIYCTOM CTPOKH — 3TO OyKBbI, False B MPOTUBHOM CJTydae.

e MeTox str.isdigit()

Bossparmaer True, eciin Bce CHMBOJIBI HEIIyCTOM CTPOKH — 3TO Mudpbl, False B MPOTUBHOM CJTyvae.

e Meron str.islower ()

Bozspamiaer True, eciiu Bce OyKBbI CTPOKU — 3TO CTPOYHbIE OyKBbI, False B IPOTUBHOM Cirydae.

e meron str.isspace()

Bossparmaer True, eciin Bce CHMBOJIBI HEILyCTOM CTPOKH — 3TO mpodesbl, False B IPOTUBHOM CJIy4ae.

e Meroq str.isupper ()

Bozspamaer True, eciu Bce OyKBbI CTPOKU — 3TO IponucHble OyKBbl, False B IPOTUBHOM CJIydae.

e meron str.join(iterable)
O4ennb BaXKHBIA 1 1OJIE3HBIH MeTo!

Bosspaiaer crpoky, KOTOpas [OJIy4eHa KOHKATEHAluel 3JIEMEeHTOB [ocienoBarebHocTu (iterable), nepesanuoii B
KadecTBe MapaMerpa. DJIEMEHTHI MOCIeJ0BATETLHOCTH JIOJKHbBI ObITh CTpOKamMu. Paznenuresb 57eMEHTOB B TaHHOM
ciy4ae — CTPOKA, ~'oT juia’ KOTopoi Obwr Bbr3Ban meron. Ilox cTpokoil ¢ BbI30BOM MeTona join ykas3aH pe3yJsibTar

BbIBOJIA.

print('.'.join('abcde'))

a.b.c.d.e

print(' '.join(['it','explains','a','lot']))

it explains a lot

# ecim SJIEMEHTH IIOCIEeNOBATEIbHOCTH - HE CTPOKH, TO UX CIEeAyeT IPUBECTH K STOMY THILY
x = [1, 3, 24, 5, 6, 7]

print(' '.join(str(elem) for elem in x))

1324567

# WM Tak:
print(' '.join(map(str, x)))

print(', '.join(str(a) for a in (234, 2.3e-3, 'twenty two')))
234, 0.0023, twenty two

e meron str.ljust(width[, fillchar])
To xe, uro u str.center(width[, fillchar]), HO pacmojiaraeT CTPOKYy Str He MO IEHTPY, a ‘mpuKuMaer’ €€ K
JIEBOMY KPAIo.

e meron str.lower ()

Bosspairmaer cTpoky str, Bce OyKBBI KOTOPO# TEPEBEIEHBI B HU2KHWI PETUCTP.

print ('abCDeFGh'.lower()) # abcdefgh
print('123.45' .lower()) # 123.45
print ('3E23"'.lower()) # 3e23

e meron str.lstrip([chars])

BozBpaimaer cTpoky, MOJYYEeHHYIO W3 Str CAEAYIONMM 00pa30oM: M3 HAYAJA CTPOKU Str yIaJIsiOTCsd BCE CHUMBOJIBI,
MepevYncjeHHbie B CTpOKe chars. Eciau mapamerp chars He yKa3aH, TO M0 yMOJIYAHUIO YAAJSAIOTCS TPOOEIIHL.

print(' spacious '.lstrip()) # 'spacious '
print ('www.example.com'.lstrip('cmowz.')) # 'example.com'

Hazo nonumars, 4To B chars ykasbiBaeTcs He IpedHKC, KOTOPBIH HAJ0 yAAJIUTh, a ©MeHHO Habop cumBosioB. Ilocie
mpeoOPa3OBAHNS NePEbill CHMBOJ MOTYIUBINEHCS CTPOKHM TAPAHTHPOBAHHO OCTYTCTBYET B CTPOKe chars.
e Meron str.partition(sep)

Cradajia HAXOJAUTCS MECTO TIEPBOTO BXOXK/IEHUSI CTPOKHU Sep B CTPOKY str. Meros BO3BpaIiaeT KOpTexK, COCTOAIIHH 13
TPEX CTPOK: 9aCTh JO PA3JEIUTENs Sep, CaM Pa3JeuTeNb, U YaCTh [IOCTE Pa3Ie/InTe .

Ecan cTrpoka sep He HaligeHa, TO TEPBBIM 3JIEMEHT KOPTEKA ITO MCXOIHAS CTPOKA, OCTAJHHBIE JIBA, — IYCThIE CTPOKH.

print ('word#text string'.partition('#') # ('word', '#', 'text string'))
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e meron str.replace(old, new[, count])

Bossparmaer Konmio CTpoK# str, B KOTOPOi BCe BXOXKIeHNs old 3aMeHeHbI Ha new. Ecin yka3zaH mapaMmeTp count, TO
3aMEHHAI0TCA TOJILKO MEePBbIEe count BXOXKIECHUN.

print('13 43 56'.replace(' ', ':')) # '13:43:56'
print('ddouble dd'.replace('dd', 'd')) # 'double d'
print('abcabcabc'.replace('beca', 'abc', 1)) # 'aabcbcabc!'

e meron str.rjust(width[, fillchar])

To xe, uro m str.center(width[, fillchar]), HO pacmomaraer CTpoKy str He IO IEHTDPY, a TpHKuUMaeT e K
MPaBOMY KpAio.
¢

=

X = [17 2’ 3, 4]
for a in x:
print(str(a).rjust(4, ' '), end = '')

e mveron str.split([sep[, maxsplit]])
Od4eHb BaXXHBbI U IIOJE3HBIA MeTos!
PasbuBaer cTpoky str Ha MOACTPOKHU, UCIOJb3Ys Sep KAK PA3JAeTUTEIb U BO3BPAIIAET UX CIUCOK.

Ecsin napamerp sep He ykas3aH, TO CIATAETCs, 4TO OH pasen npodesny. Eciu ykazan napamerp maxsplit, To mesaercs
He Gosiee maxsplit pasbuenuii (T.e. CMCOK coepykuT maxsplit+1 crpoky). IlapaMeTp sep MOXKeET Comep:KaTh GOJIbIIE
OIHOTO CHMBOJIA.

Metoa mo-pa3sHOMY HHTEPIPETHPYET Pa3Ie/UTENb B 3aBHCHMOCTH OT TOIO — YKa3aH JIM OH SIBHO IPH BbI3OBE HJIU
UCTIONIB3YETCsT 3HAYEHNE TI0 YMOTYAHNIO (TIpobed):
— eCJIW TapaMeTp Sep He YKa3aH WM yKa3aHo 3HaueHue None, TO IPYNIbI MOAPSI UAYIIUX MPOOEIOB MHTEPIPETH-
PYIOTCH, KaK OJIHH Da3/Ie/IUTeb;

— ecJM JKe TTapaMeTp sep YKa3aH fBHO, TO KaXKIbI M3 WAYIIAX TOAPAI pa3JesnTesieil MHTEPIpeTupyercs, Kak
CaMOCTOATEIHHBINA Pa3/IeTUTEh U B TAKOM CJIydae B CIUCKE TMOABJISIOTCA MyCThle CTPOKU.

print('192.168.0.100'.split('."')) # ['192', '168', '0', '100']

print(' 1 2 3 '.split()) # 1, '2', '3']

print('12 3 '.Split(' |)) #[ll’lll’ll,IQI’ll’II’ISI’II’IIJ
print(* 1 2 3 '.split(None, 1)) # ['1', '2 3 ']

print ('1<>2<>3" .split ('<>")) # ['1', '2', '3']
print('1,,2'.split(',")) # 1, ', '2']

Kpowme mpouero, meron split mcmosab3yercss B CTAaHAAPTHON OMEpAINU UTEHUs MACCUBA IIEJIBIX YHUCEs, 3aMCAHHBIX B
OJIHO#I CTPOKe 1Yepe3 mpobet.

x = list(map(int, input().split())) # ecnm 6Gmsa BBemeHa cTpoka 'l 23 34 -43'
print (x) # mporpamva BmBegmeT [1, 23, 34, -43]

e meron str.startswith(prefix[, start[, end]])

Meroz BozBpamaer 3nadenue True, eciau Crpoka str HaduHaercs Ha CTpOKy prefix (rosopsit, 4yro crpoka prefix
sBjsercsd upedukcom crpoku str) u False B LPOTUBHOM CJly4dae.

Ecnu ykazanbl napamerpsl start u/uium end, o npedukc uinercs B cpese str[start:end].

Ecnu we ykazan start, 7o npeduKC WINETCS C HAYAJIA CTPOKHU, €CJIU He yKa3aH end, TO TMpedUKC UINETCS T0 KOHIA
cTpoku. Ecam ykazan TOMBKO OJWH AOMOJHUATEIbHBIN TapaMeTp, TO CAUTAETCA, YTO 9TO apaMeTp start.

print ('abababaca'.startswith('aba')) # True
print ('abababaca'.startswith('babac', 1, 7)) # False
print('aaaabbbb'.startswith('ab', 3)) # True
print('cddccddc'.startswith('cedd', 0, 7)) # False

e Meron str.strip([chars])

Merozx BO3BpaImaeT CTrpoky, MOCIeI0BaATE]IbHO 00paboTannyo Meronamu lstrip u rstrip.

e meros str.upper()

Bozspaimaer cTpoky str, Bce OyKBbI KOTOPOil TEPEBEIEHBI B BEPXHUN PErUCT].

print ('abCDeFGh' .upper()) # ABCDEFGH
print('123.45"' .upper()) # 123.45
print('28mb'.upper()) # 28MB
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Pabora ¢ daitiamn

o cux mop HAaII| TPOrpaMMBbl HIYEro He COXPAHAIN B pe3yIbTare cBoei paborsl. Kak mpaBmuio oHn padboTaim Heg0/Ir0, BXO/I-
HbIE JTJAHHDBIE JINOO CO3IABAJIUCH CAMON IPOrPAMMON, OO0 3AlPALIUBAJIUCE Y MOJIb30BaTeist. Pe3yibrar paboTbl BbIBOIUIICS
Ha 9KPAH U CJEAYIONINI 3aMyCK MPOrPpAMMBI HAUUHAJICS C YUCTOTO JIUCTA.

Jlpyrue mporpamMMbl MOTYT pabOTaTh IPOAOJIKUTEIHHOE BpeMs (MM MOCTOAHHO, KaK ONEPAINUOHHAS CUCTEMA WJIU BeO-
cepBep), MOI'YyT COXPaHATh PE3YJIbTAT PA0OTHI TAKUM 00Pa30M, 4TOOBI €0 MOKHO ObLIO €r0 UCIO/IH30BATH II0C/IE TIEPe3aILyCKa
MIPOrPAMMBL.

9.1 Pexumpbr paboTsl ¢ (aitnamn.

B 370ii riiaBe moHsiTHE TEKCTOBOTO daiisa, myTtu (aiijia CINTaeTCs U3BECTHBIM WM 110 KPaiiHel Mepe WHTYUTUBHO TIOHSITHBIM.

g paboTel ¢ daitjioMm HYyKHO €ro omxpbums. JTy omepanuio Bbinoiasger ¢yuknus open(filename, mode). Ilepsbrit
napamerp (Crpoka) OUpeAesser uMs OTKPbIBAEMOro /il paboTsl (ailia u Moxer cojepzkarb uMms ¢aiina (Toraa oH uiercs
B TEKyIIeM KATAJIOre) UK ero abCcoMoTHOe uMs (BMecTe ¢ myTém, rae 3ToT (daiin naxoaurces). Ilapamerp mode onpenesser
crocob paboOThI C OTKPBIBAEMBIM (haiiiom:

e ymenue (mode=’r?): Gails TOIHKO YNTAETCS, UBMEHATH €r0 HEJIb3sl
e Jdobasaenue (mode=’a’): cobupaemcs JOMUCHIBATH NH(MOPMAIIUIO B €r0 KOHEI!
e sanucy (mode=’w’): co3maéM I 3aMKUCKH HOBBIH (aiin

Ecnu cymecrsyrommii ¢haiiss OTKpBIBAETCS € TTAPAMETPOM ’W’, TO €r0 COAEPKUMOE YIAJISIETCS.
Ecam napameTp mode He yKa3aH, TO CIUTAETCH, YTO OH PaBEH ’r’.

IIpumepsr ucnosib30BaHUS:

open('text.txt', 'r') # ¢dalim text.txt m3 Tekymero kaTrajora

# oTKpHBaeTCd Ha YTEHHE
open('d:\python\data\a.dat', 'w') # ¢alin a.dat us xaramora d:\python\data

# OTKpHBaeTCHd IS 3alucCh
open('\usr\name\file.in', 'a') # gaiin file.in w3 karamora \usr\name

# OTKpHBaeTCd Ha 3allUCh B €ro KOHEI]

9.2 UYrenume n3 daiina

Kak 6b110 OTMEYEHO B TPEABIAyITEM pa3zene, PAadOThI ¢ (PaiIoM HAYMHAETCS C er0 OTKPBITHS B OJHOM M3 TPEX PErKUMOB.
Oyukuusi open BO3Bpamaer 00beKT, 0OpaIasch K KOTOPOMY MbI M Oy/JIeM BBIIOJHATH BCE HEOOXOIMMbIE MAHUIYJIAIUAA C
daitniom. Ilocne paborsr ¢ ¢aitiom ero HeOOXOAUMO 3aKpbITh. B a3bike Python moxkuO odpopmuTh oTKphITHE (haitna B Buje
OTJETHLHOTO DJIOKA, IO OKOHYAHUHU BBITIOJHEHUST KOTOPOro (ailjl aBTOMATHYIECKH 3aKPOETCS:

with open('test.txt') as f:

Crpouka, HAYMHAOIIASCA CO CIy2KEOHOIrO CJIOBa With siBjiseTcs 3aroj0BKOM OJIOKa, BCE OIepaTOPbl KOTOPOI'O AOJIZKHbI
ObITh 3ALMCAHbL HUXKE CO CTAHJAPTHBIM OTCTYLOM (Kak GJIOKM, COOTBEICTBYIOLIME YCJIOBHOMY OLIEDATOPY WJIU OLEPATOPY
muka). [To okonuanuu 6j10ka (aill AaBTOMATUIECKU 3aKPOETCS.
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st mimrocTparun MeTomoB paboThl ¢ (aitstom ObLT co3man ¢aiis alice.txt ¢ TAKMM TEKCTOM:

The rabbit-hole went straight on like a tunnel
for some way, and then dipped suddenly down,

so suddenly that Alice had not a moment to think
about stopping herself before she found herself
falling down a very deep well.

Jast arenus daiia B Python ncrnonp3yiorcs crenyiomue Meroabl (KaxK/Iblil BbI3bIBAETCs It 00beKTa (aiina, ymoMsHy-
TOrO BBIILIE):

1. f.read(n)

IlapameTrp n — memnoe uncyio. Ecim on ykazaH, TO METOJT BO3BPAIIAET CTPOKY, COCTOSIIYIO U3 CJIEIYIONINX N CUMBOJIOB
daitna. Ecim mapaverp He yKa3aH, TO B CTPOKY CYHUTHIBAETCS BECh (bailyl MeJuKOM, HAYWHAS C TEKYIIel MO3UuINnN, T.€.
C TOTO CHMBOJIA, 0 KOTOPOTro (haifs ObLT MPOINTAH K HACTOSIIEMY MOMEHTY.

3

(]

with open('alice.txt') as f:
print (f.read(10)) # 'The rabbit'
print (f.read(10)) # '-hole went'
print(f.read()) # Bce ocTaBumecs cuMBOIEH daiina

2. f.readline()
Meroz, duTaer oqHy CTpoKy ([0 cumBoja mepeHoca cTpoku ’\n’). Bosspamjaercs npounTaHHas CTPOKA, BKJIOYAs
CHUMBOJI IIepeHoca cTpoku. Hampumep, HUXKe IOKa3aHO, KaK BbIBECTH Ha medarTh (aill ¢ HymMepauueil ero CrpokK:
J

(]

i=1
with open('alice.txt') as f:
s = f.readline()

while s != '':
print('{0:d} {1:s}'.format(i, s), end = '')
i+=1

s = f.readline()

Jpyroit mpumep — urenne n3 daita input.txt ABYMepHOiT TaOJUIIHI ETBIX TUCET:
{

(]

x =[]
with open('input.txt') as f:
s = f.readline()
while s != '':
x.append([int(z) for z in s.split()])
s = f.readline()

for i in range(len(x)):
print(' '.join(str(elem) for elem in x[i]))

3. f.readlines()
Meroz uuraer Bech (hbaiiyl OCTPOYHO, BO3BPALIAET CIUCOK CTPOK (BKJIIOYasi CUMBOJIbL IEPEHOCA CTPOKH).
4. Tlomumo yKa3aHHBIX METONOB paboThI ¢ (paitmamu B s3bike Python cymecrByer cremyromast yaobHass KOHCTPYKITHS,

[TO3BOJIAIONIASA Iepeduparb CTpoKu ¢aitia, anamorudnas mukay for 6e3 mapamerpa. Torma mpumep ¢ medaTbio HyMe-
POBAHHBIX CTPOK daiiIa MOKHO 3aMUCaTh KOPOYe U eCTECTBEHHEN:

with open('alice.txt') as f:
for line in f:
print('{0:d4} {1:s}'.format(i, line), end = '')
i+=1
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9.3 3ammuce B daiia

g 3anucu B daiin Hago OTKPHITH baii i 3anucu (PeXKUM W) WU JONUChIBaHUs (PEXKUM a).

Paccmorpum npumep:
¢

(]
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# co3maéM B TeKymeM KaTalore ¢aiin c mMeHeM output.txt

# ecnu Takol ¢aim yxe OB, €ro COIepXuMoe CTHpPaeTCs

with open('output.txt', 'w') as f:
# MeTon write 3amuchBaeT B dailn, acCOIUpOBaHHEM C IepeMeHHOX f, 3aZaHHY CTPOKY
f.write('Lewis Carroll')

# oTkpeBaeM ¢ainm output.txt mia molammcCHBaAHUA

# ecim Takoro daiima He 6BIIO, OH CO3maéTcd

with open('output.txt', 'a') as f:
# mepBHil CHMBOJ 3amMCHBAEeMOM CTpDOKM: IIEepexofl, Ha CIeIylIylb CTPOKy B daiiie
f.write("\nAlice's Adventures in Wonderland")
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JInnammnuyeckad tunmnsaiudg. llepemennnbie,
00bEeKThI, CCHLIKMN.

MpsI Bce BpeMsi UCIIO/IB30BAJIN TIEPEMEHHbBIE, He O0bABJIsIS TPEIBAPUTEIHFHO HU X CAMUX, HU WX THUIIBI, ¥ BCE KAK-TO pabOTAJIO.
Hampuwmep, xorma BhINOTHSAETCS WHCTPYKIUS a=3, Kak uaTepnperarop Python y3uaer, aro peus uzaer o mesom uncie?

Tun nepemennoit B sizbike Python ompenesnsiercss aBromarndeckn BO BpeMs BBITIOJHEHUS MPOIPAMMBI, & HE B PE3yJIbTATe
obbsBIeHNs B nporpamMmMuoM Koje. Ilosaromy onma u Ta ke mepeMeHHasi B X0/1e PaboThl IPOrPAMMBI MOXKET

10.1 Ilepemennbie, OOBEKTHI U CCHLIIKN

[Ipexkme wem MBI BBISICHUM, KaK 0OpabATHIBAETCS OMEPATOD MPUCBAMBAHUS BPOJE a = 3, pa30epéMcs, KAK WHTEPIPETATOD
BOOOIIE y3HAET O CYNIECTBOBAHUH MMEPEMEHHBIX B MPOTPAMME.

Cosdanue nepemennol

Tepemennasi (TO ecTh UMs1) CO3JAETCA ABTOMATUYECKH, KOIJIA B IIPOrpaMMe eil BlepBble NpUCBauBaeTcCs 3Hadenue. Bee
rocJie Ay Ioue ornepayuy IpUCBauBaHudA IPOCTO U3MEHHAIOT 3HaYeHne, aCCOIMUPOBAHHOE C YK€ CO3/JaHHBIM UMEHEM.

Tunw nepemerHHuvlr

Ilepemennbie He UMEIOT HUKAKONW WH(OPMAIIMY O TUTE WM OTPAHUYEHUSAX, CBI3AHHBIX ¢ HUM. [loHsATHE THMa npucyIe
obbekTam, a He numeHaM. IlepeMennble yHUBEPCATBHBI IO CBOEIT MPUPOE — OHU BCETIA ABJISIIOTCS BCETO JIUIIb CCHLIIKAMMA
Ha KOHKPEeTHbIE OOBbEKThI B KOHKPETHBIE MOMEHTHI BPEMEHH.

Hcnoavsosarnue nepeMeHHmi

Korma mepemenHnasi y4acTByeT B BBIPAXKEHUH, €€ MMs 3aMEIAeTCs 00bEKTOM, Ha KOTOPBIA OHA B HACTOSAIIAN MOMEHT
CCBILJIAETCs, [IOCJIE Y€ro BhIPAXKEHUe BbIUucasgeTcsa. Kpome Toro, mpexie 4eM mepeMeHHyI0 MOXKHO Oy1eT UCIoJib30BaTh,
€eil J0JI?KHO ObITH IPUCBOEHO 3HAYEHUE — UCIIOJb30BAHNE HEMHUIIMAJIU3UPOBAHHON IIePEMEHHOI npuBeeT K omundKe.

Nrak:
ITepemennasn 31O CChLIKA HA MECTO B MAMATH, A€ XPAHUTCSA OOBEKT; NepeMeHHast CO34a8TCst TP BBITOJHEHUH TIEPBOI ore-
palny MPUCBANBAHNSA € 3HAYEHUsT; TEPEMEHHAs MOYKET CChIIAThCA Ha O0BHEKT JI000T0 THUIMA M e# JTOJXKHO OBITH MTPHUCBOEHO
HEKOTOPOE 3HAYEHWE, IPEXKIE 9eM €€ MOXKHO OyIeT MCIOJIb30BaTh.

9T0 03HAUYAET, YTO OT BAC He Tpedyercs 3apaHee OObIB/ISTh IIEPEMEHHBIE B IPOrPaMMe, HO BbI JOJIXKHbBI HHAIUAIN3UPOBATD
HX IEepej, UCIOJIb30BAHUEeM — CYETYMK, HAIPUMEP, JO0JI2KEH ObITh MHUIUAJIM3UPOBAH HYJIEBbIM 3HAYEHUEM, IIPEXKIE 4eM ero
MOXKHO OyJIeT yBEJIMYuBaATD.

Obsexm 310 0067aCTH TAMSTH, TI€ TTOMUMO 3HAYEHUsST OOHEeKTa XPAHUTCS TaK:Ke WHMOPMAIHMS O TUITE ITOTO 3HAYCHUSA W
CYETUMK CCBHIJIOK Ha 3TO 3HAYEHHUE.

Takum 00pa3oM, MPHU BLITOJHEHNN ONEPATOPa MPUCBANBAHUA a = 3:

1. Coszmaercst 00bEKT (BBLIEISIETCS NAMATh, 3aUCHIBACTCS 3HAYEHUE), TIPEICTABIISIONIMN YUCI0 3.
2. Coznaercs nepeMeHHas a, €U OHA €Ile OTCYyTCTBYeT.

3. B mepemeHHyI0 a 3aMUCHIBAETCS CCHLIKA HA BHOBb CO3IAHHBIN OOBEKT, MPEICTAB/ISIONINN 9uCIo 3.

10.2 ABTomaTudeckas cOoOpKa Mycopa

Jlo cux 1mop ropopuiaoch 06 0COGEHHOCTIX CO34aHUs U XpaHeHUsI OObEKTOB B IaMATH. A ObIBAIOT JIM CUTYyalluH, KOI1a O0bEKThI
OCBODOKIAIOT 3aHUMAEMYIO TaMsaTh? PaccMOTpUM TaKyo HOCIEI0BATEIbHOCTH OIIEPATOPOB:

o
| |
NS

aaa
a=>5.9
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Nms a moceoBaTeibHO YKA3bIBAET HA, OOBEKT THITA [EJI0€ YHCJIO0, TOTOM HA CTPOKY W B KOHIE KOHIIOB Ha BEIIECTBEHHOE
qucso. Ho 910 mporcxoauT ¢ NpeXKHUM 3HAYE€HHEeM IOCTe TOTO, KAK BBIMOJHSIETCS HOBOE IPUCBANBAHUE?

Beakuit pa3, Korma mMmsi acCONMMUPYETCss C HOBBIM 0O0BbEKTOM, mHTepuperarop Python ocBoboxkmaer maMaTh, 3aHHMAae-
MYIO TIPEIBIIYIIM 00HEKTOM (€CJTH HA HEero He CChLIAETCS KAaKoe-TrOo apyroe nMsi). Takoe aBTOMATHIECKOE OCBOOOK ICHIE
NaMATH, 3aHUMAEMON 00beKTaMu, HA3BbIBAETCs COOPKOit Mycopa (garbage collection).

B kaxmom 00beKTe MMEeTCsi CIeTYNK CChLIOK, C TIOMOIIBI0 KOTOPOIO MHTEPIIPETATOP CJIEIUT 33 KOJUIECTBOM CCBHLIOK,
YKa3bIBAIOIIMX HA OOBEKT B HACTOAIIUI MOMEHT BpeMmeHH. Kak TOJIBKO 3HAYEHME CUETUYMKA JOCTUraeT Hyid (M TOJIBKO B
5TOT MOMEHT), IAMsTh, 3aHMMaeMas OObEKTOM, aBTOMATUYECKU OCBODOXKIaeTcsd. B mpeabliynieMm npuMepe Mbl UCXOIUIIU
U3 OPEJIIOJIOKEHHs, YTO BCAKUI Pa3, KOrJa UMsl a aCCOIMHUPYETCs € HOBBIM OOBEKTOM, CYETUHMK I[PEJbIIYIIEro O0beKTa
YMEHBIAETCST 0 HYJIsl, 3aCTABJISIsT HHTEPIIPETATODP OCBODOXKIATH MAMSTh.

BaykHo moHMMAaTh, UTO B yKa3aHHOM KOJIE He npoucrodum CO3/IaHue HOBOH IepeMeHHON a. B maMsTy co3maioTcst Hosbie
obsexmo, (CTpOKa ’aaa’, BEIIECTBEHHOE YuCJIO 5.9), a lepeMeHHas a BCAKUIl pa3 NoJIydaer B KAYeCTBe 3HAYEHUs CChLUIKY HA
HOBBIH 00beKT. IIpekHumit 0OBEKT IPH 3TOM OCBOOOXKIAET MaMAThD.

Emé npumep:

a =4 # co3gmanH 0ObBeKT - Iejioe YMCIO 4, Ha Hero ykKashHBaeT MMA a

b =4 # B maMaTyu yXe CymecTByeT O6BLEKT IIeJoro THUIla CO 3HavYeHWeM 4
# mosToMy mMA b yKa3hHBaeT Ha HETO
# y obbekTa C IeyHM 3HAYeHHEM 4 CYETYMK CCHUIOK TENEpb paBeH 2

a = 10 # cosgmaércsa obberT - Ienoe umcio co 3HadeHweM 10 (cUETYMK CCRIIOK paBeH 1)
# CYETYMK CCBHUJIOK y 4YHCJa 4 CTAaHOBHTCH pPaBHEM 1
b = 10 # cuéTuur cchiIoK Ha memoe umciao 10 Temepp paBeH 2 (Ha Hero ykasHBawT a # b)

# Ha 4 He yKas3bBaeT HU OLOHO MMA, obbexrT OCBO60)KﬂaeT IIaMAThb

10.3 Pa3pensiemble CCHIIKU, M3MEHSIEMbIE 1 HEM3MEHAEMbIE TUITHI

PaccvoTrpum gapyroii mpumep:

a=>5

b=a

print(a is b) # True
print(a, b) # 55

Oueparop is, ynomunasuuiics B [v1ase 1, orBedaer Ha BOIPOC — sIBJISLIOTCH JIU JBA 00bEKTa UAECHTUYHbIMY (T.€. 3aHUMAIOT
OJIHO M TO K€ MECTO B namatu). VneHTudnbie 00beKThl 00s93aTeIbHO PABHbI, 00pATHOE HEBEPHO.

ITocsie mpucBauBanus b = a WHTEPNPETATOP CO3MAET MEPEMEHHYIO b U HCHOIb3yeT JJjid WHUIMAIN3AINNA TEPEMEHHYIO &,
[IPU 9TOM OHA 3aMelaercs 06 bEeKTOM, Ha KOTOPbI ccbuiaercs (5), u b npeBpaliaercs B CChUIKY Ha 3TOT 00bekT. B pesysbrare
[IEPEMEHHBIE & U b CCLIAIOTCS HA OAMH U TOT 2Ke 00beKT (TO eCTh YKA3bIBAIOT HA OJHY U TY K€ 00JacTb B aMsTh). B sa3bike
Python sto nHa3biBaercs pasaessieMasi CChLIKA.

OHaKo, TaKMe MEXaHU3MbI CO3aHNs O0OBEKTOB M COMOCTABJIEHUS IEPEMEHHBIX U OOHLEKTOB HE SBJISIOTCS YHUBEPCATIbHBI-
mu. PaccmoTpum ciemyromnime npuMepbi:

a=5 a=>5 a = 'abcde' a = 'abcde' a = [5, 6] a = [5, 6]
b=5 b=a b = 'abcde' b=a b = [5, 6] b =a
print(a is b) print(a is b) print(a is b) print(a is b) print(a == b) print(a == b)
print(a, b) print(a, b) print(a, b) print(a, b) print(a is b) print(a is b)
alo] = 9 al0] =9
print(a, b) print(a, b)
True True True True True True
55 55 abcde abcde abcde abcde False True
[9, 6] [5, 6] [9, 61 [9, 6]

Bumno, 9ro nesnbrit Tun u cTpoKu BeAyT ceOs Tak, KAK OMUCHIBAJIOCH B TIepBOM mpuMepe. Ecau o0bekT ¢ TakuM 3HaYeHneM
yzKe CYIIeCTBYeT, TO €ro KOs He CO3/Ia€TCd, a IePEMEeHHOI MPUCBANBAETCs CChLIKA Ha y2Ke CYIIECTBYIONIee 3HAUYeHne 5 nim

’abcde’.

Takue TUNBI Ha3bIBAIOTCS Hem3MmeHsieMbiMu (immutable). HewsmensiembiMu Tunamu B si3bike Python sienstiorest umcia,
crpoku (str) u KopTexu (tuple).
Co crmckaMu BCé BBITUIAIUT WHade. Iocien0BaTelbHOCTD TPUCBANBAHMIT

)
1}

(5, 6]
b = [5; 6]
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OYEBUIHO TAPAHTUPYET HAM, 9TO 3HAMEHWE BhIpasKeHus a==b paBHO True. Ho ecim monmbITaThCS BBIACHUTH — OJWH M TOT 7K€
5TO cucoK (a is b), TO OKA3bIBAETCH, YTO ITO HE TaK. ITO MOKHO [IPOBEPUTH, U3MeHuB oiuH u3 Hux (a[0] = 9).
CemaHTHKa K€ OIEpaTOpa IPUCBAMBAHUSA b = a HE MeHSAETCs. 110c/ie BBIIOJHEHUs IPUCBAMBAHKS IIE€PEMEHHASA b yKa3bl-
BaeT Ha TOT K€ OOBEKT, 9TO W a. Tak 4To BCe M3MEHEHWs CMUCKA a — 3TO W W3MEHEHWs CIUCKA b — 3TO OOWH W TOT ¥Ke
O0BEKT.
Taxkue TUIBI HA3BIBAIOTCA u3MenseMbiMu (mutable). B a3bike Python usmensmbiMu tunamu apisiiorcs cnucku (list) u
caoBapu (dict).

[Iposepbre Baity uaTyunmo. Yo BbIIACT HPOBEPKA B TAKOM Cirydae?

a = [5, 6]
b=a+ []
print(a == b, a is b)

Bormpoc: kak ke CKOMUPOBATH CIUCOK, ECJIM HAM HYXKHA, “He3aBucuMast’ komwusa! Eciu cnucok He BJIOYKEHHBIH, TO MOYKHO
MPUMEHUTH TPU CIOCODA:

® CeUeHUA:
a = [5, 6]
b = al:]

e dynkmusg 1ist():

[6, 6]
list(a)

a
b

e (dyHKIUA copy M3 OMHOMMEHHOTO MOJIYJIS

from copy import copy
a = [5, 6]
b = copy(a)

Ecnu cuucok BiiozKeHHBIM, TO HA OJUH M3 YKA3aHHBIX BbIIIE METOO0B HE /AaCT 2Kej1aeMoro pedysbrara. [Iposepbre nunryu-
[IMI0 CHOBA: YTO BBIBEIET MPOrPaMMa B KaXKIOM u3 (PparMeHTOB?

[ ]
from copy import copy

a = [[1, 2], [3, 4]]
b = copy(a)

alo] = [8, 9]
print(a, b)

from copy import copy
a = [[1, 2], [3, 4]]

b = copy(a)
a[0][0] = 99
print(a, b)

ITpaBr/IbHO KOIMPOBATH BJIOYKEHHBIE CIIUCKU (U CJIOBApU) HAJO TaK:

from copy import deepcopy
[f1, 21, [3, 41]
deepcopy (a)

a
b

# BIIOXEHHBHE CIOBapH:
= {'x":[1, 21, 'y': [3, 41}
b = deepcopy(a)

o

Emé onuu mpuMep ¢ BIOYKEHHBIMU CITUCKAMUT:

t = [1,2]

x =[]

x = [t, t[:]1]

print(x) # [[1, 21, [1, 2]1]

t[0] = 99 # m3MeHdeM CIHCOK t, HO NEpBHH 3JeMeHT COHCKAa X 3TO TOT Xe& CaMbli 06beKT!

# mosTOMy HWYEro yIUBUTEIBHOTO B CIEAybLieM pe3yJibTaTe:
print (x) # [[99, 2], [1, 2]1]




I'staBa 11

OyHKINN, HapaMeTPbl, BLI30BbLI (DYHKITHIA.

HNcnonb3yst W3BECTHBIE K STOMY BPEMEHH KOHCTPYKINK (TIPHCBaMBaHue, BBOJ,/ BHIBO/, YCJIOBHBIH OMEpaTOp ¥ ONEPaTOop IIUKJIA)
MOXKHO 3aIpOrpaMMHUpPOBATH J1I000# ajaroput™. Tak v MPOUCXOAUT C HECJOKHBIMHU 33Ja9aMU W HEOOIBITUMHU TTPOTPAMMAMH.
Ho ¢ pocrom ClioKHOCTH 33/1a9 OCTABATHCSA B 3TUX PAMKAX CTAHOBUTCS BCE TPY/IHEE.

Hapsiny ¢ ocHOBHBIMU KOHCTPYKITUSME B OOJIBITAHCTBE A3bIKOB CYIIECTBYIOT CIOCOOBI, PEATU3YIONIUE UIIEU JeKOMNO3ULUL
u abcmpaxyuu.

Jexomnosuyus — crocod pas3dMeHnsi TeKCTa MPOrpaMMbl HA OTAEIbHbIE OJIOKH, KaxKIbIii U3 KOTOPBIX peajin3yeT Oompe-
JIEJIEHHYIO0 OCMBICJIEHHYIO 33129y, 9acTh 001el padorel. Ogau u Te ke OJO0KH MOTYT OBITH HCIOJB30BAHBI B PA3HBIX MECTAX
nporpamMMbl (KJIM HECKOJIBKUX [MPOTPAMM ).

Abemparyus — 103BOJISIET CKOHIEHTPUPOBATHCSA HA CMBICJIE M CyTH JAHHBIX U/WJIU IPOrPaMMbl, He obpailas BHUMAHUS
Ha 0CODEHHOCTH PeATM3AIMU ITUX JAHHBIX U/UJIU IPOrPAMMBI.

B s3wike Python, kak u B OOJIBIIMHCTBE APYTUX S3BIKOB, JJIs PEATM3AINHT WIeH JeKOMIO3UIINY U abCTPAKIINN MCIOIB3Y-
F0TCs, B 9aCTHOCTH, MyHKImN. OyHKINM MOXKHO pAaCCMATPUBATEH KAK CIIOCOD 3aaBATh HOBBIE, 00JIEE CIIOKHBIE «ITPUMUTHBEI»
(KOMAHIBI) A3BIKA.

11.1 Omnpeanenenne pyHKIINN

Cunrakcuc omnpeaesenust pyHKIUN:

def <wMa ¢yHRIME> (<COMCOK QOpPMANBHHX IapaMeTpOB>) :
<COCTaBHO# oIlepaTop>

rae <uMsg GyHKIUE> — UACHTU(DUKATOD, <CIUCOK (POPMANbHHX NapaMeTpOB> — CIUCOK WUIEHTH(ODUKATOPOB, PA3/IEIEHHBIX
3alATHIMEU, <COCTABHOH omepaTop> — OUH WUJIA HECKOJILKO OLEPATOPOB, KOTOPbIE Ha3biBalOTCs TesoM ¢yukiuu. 1lo anaso-
TUU C YCJOBHBIM OTMEPATOPOM U OTEPATOPOM ITUKJIA TEJIO (DYHKIMH 3aMUCHIBAETCS CO CTAHIAPTHBIM OTCTYIOM. ECan cnmcok
dbOopMaTBHBIX TAPAMETPOB MYCT, CKOOKM BCE PABHO CTABATCS.

OyHKIMY MOXKHO Pa3JeIuTh HA JIBA KJIACCA:
e (dyHKIMHU, BO3BpAIIAOINE 3HAYEHNE — B TeJI€ TAKON (DYHKIUHU [OKeH BCTPETUTHCH XOTs Obl OJIMH OMEpPaTop return.
e (dyHKIMHU, HE BO3BPAIIAIOININE 3HAYCHUS

IIpumepsr GyHKIMI, BO3BPAIIAIONINX 3HATECHNE:
¢

(]

# ¢yErIUs Bo3BpamaeT 3Hadenwe: f(x) = x!
def factorial(x):
res = 1
if x == 0 or x == 1:
return res
while x > 1:
res = res * Xx
x =1
return res
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A2

# OyHKIUS BO3BpallaeT KOJMYECTBO IUGp B OECATHYHOR 3amMCH YHCJIa N
def n_length(n):
length = 0
while n > O:
n //= 10
length += 1
return length

OmnepaTop return BHINOJHSET CAEAYIONINE TEHCTBUS:

® BBLIYNCSET BbIpaXKeHme, CTOsIIee CIIpaBa OT CJI0Ba return

e TIPEKPAIAET BBITTOJTHEHNE Tea, (DYHKIT

® BO3BpAIAET 3HAYEHUE BHIYUCJIEHHOI'O BHIPAXKEHUS B KAUeCTBE pe3ysbrara paborbl QyHKImMu

Taxum 06pa3om, (GyHKIMHI, BO3BPAIIAOIIIE 3HATCHAE, MOXKHO HCTIOIB30BATh B BRIPAYKEHUAX (B MPABOH 9aCTH OMEPATOPA
LUPUCBAMBAHUS, YCJIOBUAX oneparopos (1f, while), oueparopa print).

Tun 3nadenns: QyHKIUN OMPEIEISETCS THIIOM BO3BPAIIAEMOTO BhIPAYKEHM S, CTOSIIErO Mocjie return B Tese DyHKINH.

11.2 Bn3oB dpyHKINN, 3HaYeHne None

Bo130B dyHKIINN 3aMUCHIBAETCS TaK:
<mMa $yHRImE> (<bakTHIecKue IapaMeTps’>)

e <uMsa QyHKIuM> — MMs OJHON U3 OUpees€HHBIX Bble (PYHKIWI, <PpakTHdIecKue mapaMeTpEH> — CIIMCOK BbIPa-
KEHUH, pa3aeIeHHbIX 3aMAThIMEU. llepesn BuITOgHEHHEM (DYHKINN 3HAYEHWS ITUX BBIDAXKEHUU OymayT Bhraucjiensr. C
9TUMU BBIYUCIEHHBIMU 3HAYEHUSIMHU OYIyT CBSI3aHBI MMEHA COOTBETCTBYIOMMX (DOPMAJIBHBIX MAPAMETPOB B OMUCAHUN
dbyuaknuu. Takum 06pazom, Koau4ecTBO HOPMAIBHBIX U PAKTUIECKUX TAPAMETPOB JOJI2KHO COBIIAIATH
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IIpumepst BbI30BOB (DyHKITHIT, BO3BPAIIAOIINX 3HAYECHUE:
3

(]

# QyHruus BosBpamaeT 3HadeHme: f(x) = x!
def factorial(x):
res = 1
if x == 0 or x ==
return res
while x > 1:
res = res * Xx
x =1
return res

n = int(input('Enter n:'))

k = int(input('Enter k:'))

# BHUHCII€HHE OWHOMHUAJIBbHEX KO3(PPUIMEHTOB
print(factorial(n) // (factorial(k) * factorial(n - k)))

# coxrpamenue npobu
def gcd(a, b):

while b != 0:
a, b=Db, a¥%b
return a

a = int(input())

b = int(input())

g = gcd(a, b)

print('{0:d}/{1:4} = {2:d}/{3:d}' .format(a, b, a // g, b // g))

# mpoBepka, SBISETCHS U YUCIO IIOJNHHM KBAaZpPaTOM
def is_sqr(n):

k=0

while k * k < n:
k += 1

if k * k == n:

return True
return False

k = int(input('Enter k:'))
if is_sqr(k):

print ('YES')
else:

print('NO"')

IIpumep BBI30Ba BDyHKINM, HE BO3BPAIIAIOIIEH 3HAUCHHUE:
{

(]

# IlpuMep BH3OBa QYHKIWN, He BO3Bpaljabllell 3HaUEHHE:
def step(k):

i=1

while i <= k:
print('*', end = '')
i+=1

def stairway(n):

k=1

while k <= n:
step (k)
k += 1
print ()

n = int(input('Enter stairway size:'))
stairway (n)

Yro npousoiaéT, eciu MOMbITATHCSA BRIYUCIUTD (DYHKITUIO, He Bo3BpamanInyo 3uaderne? Hampumep, momectus eé Bbi-
30B B [IPABYIO YaCTh OMEPATOPA IPUCBAUBAHUS UJIH MOMBITATHCS HALIEYATATH PE3YIbTaT €€ BbioHeHus! B arom cirydae
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dbyuknus Bo3Bpamaer 3uadenue None. 1o crenudnveckoe 3HAYEHNE — €IMHCTBEHHBIN MPEICTABUTEb OJTHOMMEHHOTO
tura None. None, npuBeJIéHHOE K JIOTUYECKOMY THIy, paBHO False.

& &
def smart_print(t): def smart_print(t):
for i in range(len(t)): for i in range(len(t)):
print('x[%d] = %d'.format(i, t[i])) print 'x[%d] = %d'%(i, t[il)
t = [1, 2, 3] t = [1, 2, 3]
smart_print (t) print (smart_print(t))
x[0] =1 x[0] =1
x[1] = 2 x[1] =2
x[2] =3 x[2] =3
None

Komy-10 MOXKeT 1moKa3arbCs, 4TO IedYarb JUIIHEero cjoBa None He sBjisieTcs OOJIbIION Ipo0/eMOoil, XOTsl, HallpUMep, B
ABTOMATUYECKMX [IPOBEPSIOIIMX CACTEMAaX BbIBOJ, JOJI2KEH TOYHO coOTBercrBoBarb cuenudukauuu. [Ipusesém renepb
MPOCTO#, HO HEe TaKoi Oe300MIHbBIN TTpUMep.

i

(]

def odd(t):
if t%2 == 0:
return False

if odd(int(input())):

print('odd') # Huvero He medaraer, T.K. QyHruus BepHyna None (T.e. False)
else:

print('even') # Bcerpma mewaTaeM even

Oyukimsa odd MO MPEANOIOKEHUIO aBTOPA JIOJKHA BO3BpamaTh 3nadenune True, eciu mapaMerp HEYETHOE YUCIO U
False — B nmporuBHOM ciydae. Buamno, 9ro HmdYero kpome False oHa BO3BpAIATH HE YMEET.

XyKe TOro, mpu HEYETHOM MapaMeTpe OHa BOOOINEe HWYero He Bo3Bpamaer. "Hudero” B JaHHOM CIydae O3HAYAET 3Ha-
gerre None, KOTOpOe TpH MPOBEPKE B YCJIOBHOM OIEPATOPE BBIUMCIsETCss Kak False m mporpaMma medaraer even
(uérnoe).

Takwe cemanTryYeckue OMUOKU CaMble CJIOXKHBIE. /[e10 B TOM, 9TO HA, dTAle BHINOJHEHUS TPOrPAMMbBI HHTEITPETATOPOM
HAKAKWAX OMUOOK HET, HO WHOI/IA IIPOrpaMMa BeIeT cebsi KaK IOJIO2KEHO, WHOTIa — HeT. JIokasm3amnus Takux OrmmuboK
MOZKeT OKa3aTbCd OY€Hb HEIPOCTON 3a/iadvei.

11.3 3amyck mporpaMmbl, cogepkarieii pyHKImm

Daiis1, comepKaIuii TEKCT TPOrpaMMbl Ha, si3bike Python BhImoHSETCS MOCTIEIOBATEIHFHO CBEPXY BHU3 — OMEPATOP 34
oneparopom. Omnpesenerus GyHKIHIA, T.e. OIEPATOPHI, U3 KOTOPBIX OHU COCTABJIEHbI, — He BhIMOTHAIOTCS. Onpeienenne
byHKIMY JUITH ONUCHIBAET OCIE0BATEIIHHOCTH OIIEPATOPOB, KOTOPYIO HAJO BBIIOJIHATD, €Cjid DyHKIUS Oy1eT BbI3BaHA
B TE€KCTe TTPOTPAMMBI.

Takum obpazom, 0ba MPUBEIEHHBIX HUXKe (PparMeHTa BBINIOJTHAIOTCI OJUHAKOBO: TEI0 (DYHKIINH BBITOJTHIETCS TOTBKO
B MOMEHT €€, (DyHKIIUHU, BBI30OBA.
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& &
def factorial(x): def JustPrint():
res = 1 print (*Hello!')
if x == 0 or x ==
return 1 def factorial(x):
while x > 1: res = 1
res = res * X if x == 0 or x ==
x -= 1 return 1
return res while x > 1:
res = res * Xx
n = input('Enter n:') x -=1
print(factorial(n)) return res
n = input('Enter n:')
print(factorial(n))

To xe cupaBeauBO 715 TIOOOTO KOMMYIECTBa (PYHKIHIA, OpeaenéHubx B ¢aiire ¢ mporpaMmMoii Ha sa3bike Python.

11.4 Bsokwm, 06jacT BUANMOCTHA MMEH, JIOKAJbHBIE 1 TJIOOAJBbHBIE IIEepe-
MEeHHBIE

Bokom B IluToHe Ha3BIBAETCSA MOCTEIOBATEIHLHOCTD OIIEPATOPOB T, (DYHKIINKA WM BCEro gaiiia.

B nmpumepe, mmocrpupyioniem dyukipn (cM. [11.2)), Bo3sparmatonme mapamerpsl, Beero 4 6iaoka: 3 610ka — GyHKIMNH
factorial, n_length u is_sqr, emg oaun — BKJIOYAOMUi B cebs 1mepsble TpU (OHU HA3BIBAIOTCH BJIOYKEHHBIMU) W
CTPOKH HOCJ/IE ONACAHKUSA (DyHKIIMIA.

O6acTbio BUNJIVMMOCTH MME€HMN CUYHNTaeTcd 6JIOK, B KOTOpOfI 3TO MMs OBLIO CBSI3aHO C HOBBIM 3Ha4YeHueM,
a TaKzKe BCE BJIOXKEHHBIE B HErO OJIOKH.

Hanpumep:
)

(]

def £():
return k + 1

k=5
print(£())

31ech 00JIACTHIO BUIMMOCTH TTEPEMEHHOM kK SIBJISIETCST BECh TEKCT MPOTrPAMMBI BMECTE C TeJIOM (DYHKIIWH, T.K. OHA IMO-
JIydujia 3HadeHue B OJIOKe coziepiKalleM BHYyTpu ce0s Teso DyHKIun (a BHYTpH Tesa (DYHKIUA UM K HE CBA3BIBAIOCDH
HU C KakuM 3HadenueMm). Takum o6pa3oM, MCHOJIb30BaHUE MEPEMEHHON kK pa3pelieHo, nporpamma BbiBeder 6. Takas
epeMeHHasi HA3bIBACTCHA 2.400a4bHOTU.

Emé npumep:
¢

(]

a = 20
def f(x):
X=x+ a

return x

print(a, f£(4))

Bynyr BeBegennt gucaa 20 u 24. ITo ymomganuio o61acTh BUANMOCTH UMEHH a PACIPOCTPAHSIETCS HA (DYHKIIUU ITOTO
0710Ka, B 9aCTHOCTH, Ha (PyHKIHIO f.
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Jpyroit mpumep:
¢

(]

a = 20
def f(x):
a=3

X =X + a
return x

print(a, f£(4))

Bynyr BeiBegennt uncia 20 u 7. Bayrpu dyukiun f(x) uMs a cszano co 3uadenueMm 3. O6gacTb BUIUMOCTH ITOM
nepemennoit — pyuknug £f. Takum o6pa3om, uMsa a BHYTPH (DYHKIIHE CYIIECTBYET OTIEJIbHO OT IJI0OATHHOTO UMEHH a.
Takast mepeMenHas HA3BIBACTCS A0KAALHOU.

DTO XKe MPABUIIO JAeWCTBYeT U JiJist UMEH (POPMATLHBIX TapaMeTpoB. VX uMeHa sIBISIOTCS A0KAAbHOLMYU TEPEMEHHBIMIU:
!

(]

def f(a):
return a * a

a =20
print(a, f£(4))

IIporpamma BbIBemeT yncia 20 u 16.

A B cuepyromem npumepe ommbka (UnboundLocalError: local variable ’a’ referenced before assignment).
CBs13aHO 3TO € TeM, 9TO caM (aKT yIOMUHAHUS WMEHHU a B JIEBOM YACTU OMEepaTopa MpPUCBAWBAHUS BHYTPU (DYHKIUN
(T.€. U3MEHEHUSI 3HAYEHUS [IEPEMEHHON a) JeJaeT 9TO UMl JIOKAJIbHBIM.

3HAYUT MpY BLIYUCICHUN 3HAYEHUS BBIDAXKEHUs & = a + 3 morpedyercst 3HAYEHUE A0KAAbHOT TIEPEMEHHON a, KOTOPOoe
[OKA HEM3BECTHO (MMs @ BHYTDPHU (DYHKIMM HE CBSA3aHO HU C KAKUM 3HAYEHUEM K MOMEHTY BBIYMCJIEHHS BbIPAXKEHUS
a+3).

!

(]

a = 20

def f(x):
a=a+3
X =Xt a
return x

print(a, f£(4))

U naxxe Tak HeIb34:
3

(]

def £():
print(a)
if False:
a=20

a = 20
£0

Hecmorps Ha TO, 9TO Omeparop MpUCBAWBAaHUS BHYTpU (DYHKINUA Hukozda HE OyIeT BBIMOIHEH, caM (DAKT €ro MpUCyT-
CTBUS BHYTPHU (DYHKINHU Je/IaeT TEPEMEHHYIO a JIOKAJIbHON, a 3HAYUT P BBIMOJHEHUU OIEPATOpA print eé 3HadeHme
OyIeT HEM3BECTHO.

VcnpaBuTh cuTyarmio B IepBOM MTPUMeEpe MOKHO TaK:
¢

(]

a = 20

def f(x):
b=a+3
X =%x+Db
return x

print(a, £(4))
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Bynyr BeBeiens! uncaa 20 u 27.

TTompobree 06 00JACTSIX BUAMMOCTH U CBSI3LIBAHUU YUTATH B ryiaBe «Execution modely mokymeHTanuu Ha aHTJIMIACKOM
s3pike: http://docs.python.org/reference /executionmodel.html

B crenyromem naparpade OyayT 6osmee moapoOHO PACCMOTPEHBI CIIOCOOBI Mepeaadn IapaMeTpoB B PYHKINU, U KaK C
TUM CBA3aHO CBORCIBO u3Mmensiemocru (mutablity).

11.5 Ilepenadya mmepeMeHHBIX U3MEHAEMbBIX U HEU3MEHIAEMbBIX TUIIOB B Ka-
9gecTBe mapaMeTpoB (pyHKITmit

Suakombie ¢ a3bikoM [lackanp wim C-++ 3HAOT, 9TO CYIMIECTBYIOT JIBa IPUHIMIKAILHO PA3HBIX CHOCODA mepeaadu
mapaMeTpoB QYHKIUIM: TIEPEIada MapaMeTpa Mo 3HAYEHUIO U MePeIada mapaMeTpa Mo CChLIKE.

IlepBorit o3nagaer, 9ro B (byHKIUIO TePeIaéTcs KOMUS U JII00ble M3MEHEeHUsI 3TON KONWWM BHYTPH (DYyHKIMU HUKAK HE
OTPAKAIOTCS HA 3HAYEHUU STOrO IAPaMEeTPa CHAPYKU (PYHKIUU.

Bropoit o3nadaer, 9T0 B QYHKIMIO MEpenaéTcss CChLIKA HA OPUTHMHAJ, TOITOMY M3MEHEHMe TaKOro MapaMeTpa BHYTpH
byHKIUY BIeYET U3MEHEHUE OPUTHHAIIA.

IIpencraBum cebe, uro napamerp — TEX-Bepcus 370l KHMAKKY, HA 23-i CTPAHUIE KOTOPOI HAJI0 MCIPABUATH OMEYATKY
¥ MBI XOTUM TIOPYYHUTH 3Ty OMEparuio koppektopy. IIpenmosoxum, 910 OpuruHaI 3Toro daitjga HAXOAUTCS B CETU U
JOCTYTIEH KarXKIOMY KEJIAIONEMY.

YT0o0BI IepeaTh TAKOH MapaMeTp MO 3HAYEHHIO, MOKHO CKOMMPOBATH (DA U MepeaTh KOMUIO 10 3JIEKTPOHHON moYTe,
pacredararb KHUXKKY WM TOJIbKO €€ 23-10 crpamuiy. Toryja mpaska ocranercda B komuu (B Komuu aiija, Ha JHUCTE
GyMaru), HO HUKAaK HE OTPAa3WTCsd Ha opuruHasbHoM daidine. s mepesadn mapamerpa 1o CCbLIKE HAJIO COODLIUTDH
azpec daitna KOPPEKTOpPy, T.e. COODIIUTD, I/Ie UMEHHO HAXOIUTCS OPUTHHAIL.

B a3wike Python cnocob nepemadn mapaverpa dbyHKIUKA 3aBUCAT OT TOTO, KAKOB THIT TOrO MapaMerpa: N3MEHsSeMbIe
TUTBI TTIEPEJAIOTCS MO CChIJIKE, HeM3MeHseMble — TI0 3HAUEHUTO.

B npuBenéunpix Huke npuMmepax cranmaprHas GyHKius id() BeBOUT maeHTHGUKATOP 00beKTa. MOXKHO CUNTATD,
YTO ITO a/IPeC, 0 KOTOPOMY XPAHWUTCS 3HAUEHNE, C KOTOPHIM CBsI3aHAa MepeMeHHasl, Iepe/JanHas B KauecTBe apamMerpa
bysarnun 1d ().

1. &

def ref_demo (x):

print(x, id(x)) # moxanpHas Iy QYHKIWN IepeMeHHas-IapaMeTp X
# cBasaHa co 3HadeHmeM 10
# obe mepevennre (k u x)
# cB#A3aHH C ONHMM U TeM Xe 3HadYeHHeM

x = 42

print(x, id(x)) # Temepp x cBf3aHa CO 3HadeHUWeM 42
# k ¥ X CBA3aHH C Da3HHMM 3HAYEHUSIMU

k = 10

print(k, id(k)) # mepemenHas k cBgsaHa co 3HadeHmeM 10

ref_demo (k)

print(k, id(k)) # meNOYNCIEHHBII TUN SBISETCS HEU3MEHSEMEM
# ImOSTOMy BCe U3MEHEHWsS IapaMeTpa BHYTpU (yHKIUM
# o3Hava/ M He W3MeHEHHe, a CO3JaHHe HOBOTO ob6beKTa

BriBos1, KOTOPBI MBI BUIUM IIOCJIE 3aIyCKA TPOIPAMMBI:

k=10, id(k)=31041244
x=10, id(x)=31041244
x=42, 1d(x)=31040860
k=10, id(k)=31041244

Konkperubie 3uadenns dyskmun id (), KOHEYIHO, BCAKUU pa3 OyayT Apyrue, HO TJIABHOE — B TPEThEl CTPOYKE
Bcera OyIeT OTJIMYHOE OT OCTAJIBHBIX UUCTIO.

2. JTomycTM, MBI XOTHM OTTUCATH (DYHKITHIO, OCYIIECTRISIONIYIO MAPAIeIbHBIN EPEHOC OTPe3Ka HA 3aIaHHbIH BeK-
TOD.
Orpe3ok 3aJjaH KOOPAMHATAME CBOHX KOHIIOB (9JIEMEHT KOpTeka ¢ mHiekcoM (0 — abcrmcca, ¢ MHIEKCOM 1 —
ODJIMHATA).

BekTop casura 0X 3azan Koopauuaramu Touku X (rouka O — HAYaI0 KOODAMHAT).
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A2

# Takoe pemernme He 6yzeT paboTaTb IPOCTO IOTOMY, YTO KOPTEXU HENb3d HU3MEHHATDH,
# B mepBoll Xe CTpouke (yHKIuE 6yZeT ommbra
def shift(a, b, x):

al0], b[0] = a[0]+x[0], b[0]+x[0] # TypeError: 'tuple' object
# does not support item assignment
al1], b[1] = al11+x[1]1, b[1]+x[1]
a= (1, 2)
b = (-3, 2)
shift(a, b, (1, 1))
print(a, b)

# B TaroM pemeHnm ommbok He OymeT, HO IelM MH He JOCTHUIHEM.
# llepemaBaeMble mapaMeTph a U b - 3TO KOpTexXHW, IO3TOMy BHYTpH pyHKIum shift
# oHm 6ymyT cBA3aHH C HOBHMU 3HAYEHUAMU, KOoTophe "ocTaHyTcd" BHYTpH OyHKIUA
def shift(a, b, x):

a = (a[0]+x[0], al1]+x[1]) # cosmaéM KopTexu 3aHOBO

b = (b[0]+x[0], b[1]+x[1])

a= (1, 2)

b = (-3, 2)

shift(a, b, (1, 1))

print(a, b) # (1, 2) (-3, 2)

Perenne 3a1a491 MOZKET BbIIVIAJETb TaK:
¥

(]

def shift(a, b, x):
a = (a[0]+x[0], al1]+x[11)
b = (b[0]+x[0], b[1]1+x[1])
return a, b # eciu HeNb3d U3MEHWTH [E€pelaHHbHE IapaMeTpH,

# BepHEM 3HAYEHWs, BHYHUCIEHHHE BHYTPH QYHKIIUHN

a= (1, 2)

b = (-3, 2)

a, b = shift(a, b, (1, 1))

print(a, b) # (2, 3) (-2, 3)

HeckobKoO MprMepoB, WILIIOCTPUPYIONINX MIEPEIAdy W3MEHSIEMBIX 00hEeKTOB B KAUeCTBE MapaMeTpoB (DYHKIIUN:

t = [1, 2, 3]

t = [1, 2, 3]

t = [1, 2, 3]

def f1(t): def £2(t): def £3(t): def f4(t):
print (t) print (t) print (t) print (t)
t.append (57) t[0] = 99 t =t + [34,45] t = t[:2]1+[99]+t[3:]
print (t) print (t) print (t) print (t)

t = [1a 27 37 4]

f£1(t) f2(t) £3(t) f4(t)
print(t) print(t) print (t) print(t)

1, 2, 3] 1, 2, 3] 1, 2, 3] 1, 2, 3, 4]
[1, 2, 3, 57] [99, 2, 3] [1, 2, 3, 34, 45] [1, 2, 99, 4]
[1, 2, 3, 57] [99, 2, 3] [1, 2, 3] [1, 2, 3, 4]

B kaxmpoit dyHknum nepemMeHHas-mapaMerp t — JioKajbHas. B Havasie BbInosiHEeHUsT DYHKIMH 3TA JOKAJbHAS TEepe-
MeHHasI CBA3BIBAETCSA CO 3HAYEHHEM, KOTOpOe mMeeT robaiabHas mepementas t. T.e. B Hadame pabOThI (pyHKIMH HA
3HAYEHUE MEPETABAEMOr0 CIUCKA «CMOTPATY JBE MEPEeMEHHbIE — OJHA II00abHasl, BTOPAasi JOKAIbHAS.

Barem B dyrkiusax £1(t) u £2(t) mpoucxoaut ndmeHerune 3Toro 3uadenus. B £1(t) B cmucok 106aBseTcs 9ucyiao 57,
B £2(t) HyJ/IeBOIl 3/1eMEHT 3TOro CIucKa u3MeHsiercs Ha 99.

B byurmusax £3(t) u £4(t) co3magresa Hosoe 3HaveHUE A0KAALHOT Nepemennot t. 3HaUeHne TI00aTBHON MTepeMEeHHOM

t OIpu 3TOM He U3MEeHdeTCs.

Pazbepém emé onnn npumep:
i

[}
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def f1(x):

x = [44] + x[1:

x[1] = 99
def f2(x):
x[1] = 99

x = [44] + x[1:

x[3] = 99

£1(t)
print (t)

£2(t)
print (t)

# norasmbHas IepeMeHHas-IapaMeTp X CBA3aHa

# co s3HaueHweM riobanbpHOM mepeMeHHOW t, paBmsmM [1, 2, 3, 4, 5, 6, 7]
] # cosmamo HOBoe 3HadeHwe, paBHoe [44, 2, 3, 4, 5, 6, 7]

# c S>TUM 3HaYeHWeM CBS3aHA JIOKAbHAs IIepEeMeHHas X

# HOBOe 3HadYeHWe, CO3LAaHHOE BHYTPU (PYHKIWU, U3MEHSETCS

# Temepr omo paBmo [44, 99, 3, 4, 5, 6, 7]

JIOKaJbHasd IIepeMeHHas-IlapaMeTp X CBdA3aHa

co 3HavYeHWeM riobaibHOM IepeMeHHOW t, pasmsm [1, 2, 3, 4, 5, 6, 7]
U3MeHseTCd 3HAaYeHWe, C KOTOPHM CBA3aHa JIOKAJbHAf IIEpEMEHHAd X
TakuM o6pasoM, W3MEeHseTCd 3HAYeHWE,

H o H R

C KOTOpHM CBSI3aHH IBe IIEpEMeHHHX: JIOKalbHas X u riobanbpHasd t
] # cosmamo HOBoe 3HadeHwe, paBHoe [44, 2, 3, 4, 5, 6, 7]
C 3TUM 3HAYEeHUWEM CBS3aHA TONBKO JIOKANLHAS NIepeMeHHas X
U3MeHEHHHY Ha NpelHIylleM WaTe CIUCOK COXPaHUI 3HadYeHUe
U3MEeHseTCs HOBOE 3HAYeHWEe, CO3JAaHHOE Ha IMpelsAylleM Wary

H o H ®

SHa4YeHne, CBA3aHHOE C ranobanbHOR HepeMeHHOﬁ B

t=1[1, 2, 3, 4, 5, 6, 7]

#[1, 2, 3, 4,5, 6, 7]

t=1[1, 2, 3, 4, 5, 6, 7]

# [1, 99, 3, 4, 5, 6, 7]

Baxno monuMarh, 4To ciaydan 1 u 2 BO3MOXKHBI JIWIb TIPY TI€PEIade B KAYECTBE MapaMerpoB 3HAYEHUN M3MEHSEMbIX

THUIIOB (TaKI/IX KaK CHI/ICOK). MGTO,D; append 1 U3MEHEHHE 3JIEMEHTa CIIMCKa C 3aJaHHBbIM HHAEKCOM — CYTb U3MEHEHHA

CLIUCKA, OllePALIMK B IpUMEPax 3 1 4 — 970 cO34aHue HOBOIO CLUCKA (B T.4. P LIOMOLLM CPE3a CyLIECTBYIOIIErO CLUCKA).

11.6 PekypcuBubie pyHKITIN

Pekypcueii naspiBaercs curyanus, koraa GyHKIus BbI3bIBaeT cama cebs (aBHbIM 06pa3oM uinu KocseHHo). Kiaccuueckue

[IPUMEPBI PEKypPCuu B

MaTreMaTuke — ompeaenenne dpakropuasia, ducesa Oudonaddmn.

3uakombie ¢ TBOpYecTBoM CranmciiaBa JlemMa HaBepHSKa MOMHSAT MpUMED KOCBEHHOW PEKYpPCHUU U3 « 3BE3IHBIX [THEBHU-

koB Mitona Tuxoro»:

Hawén caedyrougue Kpamrue ceedenus:
«CEIIYJIbKH — saotchbill sAeMeHm YUuSUAU3aUuY apdpumos ¢ naanemo, dumeponus. Cm. CEINNYIbBKAPUN ».

A nocaedosan smomy

co8eEMY U NPOUEN:

«CEIIYJIbKAPHHU — ycmpoticmea das cenyaenus (cm.)s.
S nouckan «Cenyaerues; mam 3HAYUAOCH:
«CEIIYJIEHUE — 3anamue apdpumos (cm.) ¢ naanemve Inmeponus (em.). Cm. CEINNYIDKH».

Ilpu 3anmcu peKypCUBHBIX (PYHKIHH OOBITHO PEIIAIOTCS ABE 33 TaTN:

— ompeesieHne 3HAYEHUN apryMEeHTa, IPU KOTOPHIX PEKYPCUBHbBINA BBI3OB HE TPEOyeTCs

— TIEPEXOJ OT BbIYUCIIEHNs (DYHKIMN MPU JTAHHOM 3HAYEHWH apryMeHTa K BBIYMCIeHWUI0 MYHKIUKW OT IPyroro (Kak
[IPABUJIO MEHBIIIETO0) 3HAYEHMUS.
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[IpuMepbl peKypPCHUBHBIX PENIeHwil MPUBEIEHHBIX paHee 33/1a9 U HEKOTOPBIX HOBBIX:
{

(]

# BHUHCIeHHe n-ro umcia ®umbomawum: F(1) = F(2) = 1, F(n) = F(n-1) + F(n-2)
def fibonacci(n):
if n <= 2:
return 1
else:
return fibonacci(n - 1) + fibonacci(n - 2)

# BHUHCIeHHe (QaKTopHaiza
def factorial(m):

if n == 0 or n ==
return 1
else:

return n * factorial(n-1)

# amropurM EBKnnpma sBoramcieHua HOJ
def gcd(a, b):
if b ==
return a
else:
return gcd(b, a % b)

# IpoBepka CTpPOKU Ha MANWHIPOM
def IsPalindrom(s):
if len(s)<=1: return True
return s[0]==s[len(s)-1] and IsPalindrom(s[1:len(s)-1])

# IOICYET CYMMH Iudp HaATYpallbHOTO YHCIa
def sum_of_digits(n):

if n // 10 == 0:
return n
else:

return n % 10 + sum_of_digits(n // 10)

PexypcuBHbIe TPOrpaMMBbI IOYTH BCETIa KOPOUYE HEPEKYPCUBHBIX, HO HE Beernaa dddexTuBHee nx. B kagecTse mpu-
M€epa MOXKHO PeIM30BaTh PEKYPCUBHYIO ¥ HEPEKYPCUBHYIO (DYHKIMHU BhIYUC/IeHUs unces @uboHad9M U CPABHUTH
BpeMs UX pabOThI TIPHU BBIYUC/IEHAN, HATpuMep, 50-r0 9uciia 3TOH MOC/Ie 0BaTEIbHOCTH.
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