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BBEJAEHUE

Python — BbICOKOYpOBHEBBIH SI3bIK MTPOIPAMMHPOBAHHUS OOIIET0 HAa3HAYEC-
HUS C IMHAMUYECKOW CTPOroM THUNU3alMed W aBTOMATUYECKUM YIPAaBICHUEM
NaMAThbIO, OPUEHTUPOBAHHBIN Ha TMOBBIIICHHE MPOU3BOAUTEILHOCTH pa3padoT-
Y1Ka, YUTAEMOCTH KOJa U €ro KayecTBa, a Takke Ha oOecreueHre nepeHocuMo-
CTH HAIlMCAHHBIX Ha HEM MPOrpaMM. SI3bIK SBISETCS MOTHOCThIO OOBEKTHO OPH-
CHTUPOBAHHBIM — BCE SBISIETCA 0ObEKTaAMHU.

HeoObruHO#1 0COOCHHOCTBIO f3BIKA SIBISIETCA BBIJCICHHE OJIOKOB KOJa
npobenbHbIME OTcTynamu. CHHTaKCUC siipa f3blIKa MUHUMAJIUCTUYCH, 32 CUET
Yero Ha MPaKTHKE PEIKO BO3ZHUKAET HEOOXOIMMOCTh 00paIaThCsi K JOKyMEHTa-
nuu. CaM Ke S3bIK M3BECTEH KaK MHTEPIPETUPYEMbId U HCIOJIb3YETCS B TOM
YyuUCIIe 711 HAMCAHUsI CKPUIITOB.

Henocratkamu si3pika SIBISIFOTCSL 3a4acTyro 0ojiee HU3Kasi CKOPOCTh pado-
Thl U 0OJIee BBICOKOE MOTPEOICHNE NaMATH HAMMMCAHHBIX Ha HEM MPOrpaMM IO
CPABHEHUIO C AHAJIOTMYHBIM KOJIOM, HaIIMCAaHHBIM Ha KOMITMJIMPYEMBIX SI3bIKaX,
takux Kak C nnu C++.

Python sBnsieTcss MynbTHUIApaIUTMATBHBIM SI3IKOM MPOrPAMMHUPOBAHUS,
HOJIICPKUBAIOLIUM UMIIEPATUBHOE, NPOLEIAYPHOE, CTPYKTYpHOE, OOBEKTHO
OpPUEHTHPOBAHHOE MPOTPaMMHUPOBAHUE, METANPOTPaMMHUPOBAHUE U (PYHKIIHO-
HaJIbHOE MpOorpaMMHUpOBaHuE. 3ajayd 0OOOIIEHHOTO MPOrpaMMHUPOBAHUS pe-
HIaro0TCs 3a CYET JUHAMUYECKON THMH3aluu. ACIEKTHO OPUEHTHPOBAHHOE MPO-
IrpaMMHPOBAHHUE YACTUYHO TMOJICPKUBAETCS Yepe3 JIeKopaTopkl, Oosee MOoJHO-
LIEHHAas MMOAIepkKKa 00ecrieunBaeTCs AOMOJIHUTENIbHbBIMU (hpeiMBOpKaMu. Takue
METOMKN KaK KOHTPAKTHOE U JIOTUYECKOE MPOTrpaMMHUPOBAHUE MOXKHO peaju-
30BaTh C MOMOIIbIO OMOTUOTEK WIIH PACIITUPEHU.

OCHOBHBIE apXUTEKTYpPHBIE YEPThl — TUHAMUYECKAs] TUMU3alKs, aBTOMa-
TUYECKOE YNpaBJICHUE MMaMAThIO, MOJIHAS MHTPOCHEKIUS, MEXaHU3M 00pabOTKU
UCKITFOUCHUM, TOIEPKKa MHOTOIOTOYHBIX BBIUYMCICHUHN C TJIOOAIBHON OJOKH-
poBkoi uHTeprnperatopa (GIL), BbICOKOYpOBHEBBIE CTPYKTYpbl daHHBIX. [loj-
JIep’KUBAETCsl paz0MeHne nporpaMm Ha MOJyJId, KOTOpbIE, B CBOIO OYepeb, MO-
I'YyT OOBEIUHATHCS B TAKETHI.

OrtanonHou peanuzarueit Python ssnsercs untepmperatrop CPython,
HOJIICPKUBAIOLINI OOJIBIIMHCTBO aKTUBHO MCIIOJIB3YEMbIX IIaT(HOpPM U SBIIS-
IolUicA cTaHAapToM Je-(GakTo si3bika. OH pacnpoCTpaHseTcsl oA CBOOOIHOM
munen3ueit Python Software Foundation License, mo3Bosisitonieil HCoab30BaTh
ero 0e3 orpaHu4YeHH B JIFOOBIX MPUIIOKEHUSIX, BKIIIOYAs POIPUETapHBIE.

CPython koMnuIIMpyeT UCXOIHbBIE TEKCTHI B BHICOKOYPOBHEBbBIN OaT-KOI,
KOTOPBIM MCHOJIHSETCSA B CTEKOBOW BUPTyallbHOW MamuHe. K npyrum tpém oc-
HOBHBIM peau3aiusaM si3bika oTHocsTcs Jython (mst JVM), IronPython (mns
CLR/.NET) u PyPy. PyPy nanucan na nogmuosxectse si3bika Python (RPython)
U pazpabartbiBajics kak anbrepHaThBa CPython ¢ nenbio MOBBIIEHNUS CKOPOCTH
VCIOJIHEHUS NPOTrPaMM, B TOM YHCIIE 32 CUET UCTOab30Banus JIT-komnunsunu.

[Tognepxka Bepcun Python 2 3axonummace B 2020 romy. Ha Texymumit
MOMEHT aKTHUBHO pa3BHuBaeTcs Bepcus sizbika Python 3. Pa3zpabGoTka s3bika Be-
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nETcs yepe3 mpeIokeHus 1o pacimmpenuro si3bika PEP (Python Enhancement
Proposal), B KOTOpBIX OIUCBIBAIOTCSI HOBOBBEICHHUS, JICTIAIOTCS KOPPEKTHPOBKH
COrJIaCHO OOpaTHOM CBSI3M OT COOOIIECTBA U JJOKYMEHTUPYIOTCSI UTOTOBBIE pe-
HICHUSI.

CranpgapTHas OMOIMOTEKa BKIIOYAET OO0JIBbIION HA0Op MOJIE3HBIX MEPEHO-
CUMBIX (QYHKIUN, HAUMHAA OT QyHKIHOHANA s paOOThI C TEKCTOM M 3aKaHYH-
Basl CPEJICTBAMU JJIsl HAITMCAHUSI CETEBBIX MPUJIOKEHUH. J[OMOTHUTENbHBIE BO3-
MOKHOCTH, TaKM€ KaK MaTeMaTHYeCKOE MOJEIMpoBaHue, pabota ¢ o06opyaoBa-
HUEM, HAMKMCAHWE BEO-TIPWIOKCHHN WM pa3paboTka UTp, MOTYT peaJu30BHI-
BaThCsl MOCPECTBOM OOIIMPHOIO KOJIUYECTBA CTOPOHHUX OUOIMOTEK, a TaKKe
MHTErpanue OudnmoTek, HanucanHblx Ha Cu unu C++, pu 3TOM U caM UHTEP-
nperatop Python mokeT mHTErpupoBaThCs B MPOEKTHI, HAMMMCAHHBIE HA ITHX
a3blkax. CylmecTByeT W CHEUUAIM3UPOBAHHBIA PEMO3UTOPUNA MPOrPaMMHOTO
oOecrieuenus, HanmucanHoro Ha Python, — PyPl. Jlaunsiii penozuropuii npeno-
CTaBJIIET CPEACTBA JIJIsl MPOCTOM YCTAHOBKH MAKETOB B ONEPALUOHHYIO CUCTEMY
u ctan cranaaptom jae-pakro mns Python. [To cocrosnuto Ha 2019 ron, B HEM
coJiepKajiock 0oiiee 175 ThICSY MaKeTOoB.

Python ctan ogHUM K3 caMbIX MOMYJSPHBIX S3BIKOB, OH MCIOJIB3YETCS B
aHaJu3e JaHHBIX, MAITUHHOM 00yueHuu, DevOps u BeO-pa3paboTke, a TakxKe B
npyrux cdepax, BKIOUYas pa3padOTKy Urp. 3a cu€T 4ynTaOdeIbHOCTH, MPOCTOTO
CHUHTAKCHCa U OTCYTCTBUS HEOOXOJUMOCTU B KOMITUJISALIMM SI3BIK XOPOILO TMOJ-
XOIUT JJisi 00y4YeHUsI MPOrpaMMHUPOBAHUIO, TIO3BOJISISI KOHIICHTPUPOBATHCS Ha
M3yYEeHHUH aJITOPUTMOB, KOHIENTOB U mapaaurM. OTiagaka *e U SKCIIEPUMEHTH-
pOBaHUE B 3HAYUTEILHOMN CTENEHHU 00JIer4aroTcsi TeM (PaKkToM, UTO SI3BIK SBIISIET-
csl UHTeprpeTUpyeMbIM. [IprMeHseTCs S3bIK MHOTUMU KPYITHBIMU KOMIIaHUSIMH,
takumu kak Google wiu Facebook.

[To cocTostnuto Ha okTA0ps 2021 roma, Python 3anumaet nepBoe mMecTo B
petituare TIOBE mnonynsipHOCTH SI3bIKOB MPOrPAMMHUPOBAHUS C MOKAa3aTeIeM
11,27 %. «SI3p1ikoM Toga» mo Bepcun TIOBE Python o6wsBisuics B 2007, 2010,
2018 n 2020 rogax.



JIABOPATOPHAS PABOTA Ne 1
BBEJIEHME B PYTHON

1.1 MeToanyeckue peKOMeHIalMU

YcranoBka Python

BHavane HeE0OXOIMMO YCTAaHOBUTh Ha KOMIIBIOTED HHTEPIIPETATOP
Python.

1  Hua 3arpy3kd  AWcTpuOyTHMBAa  TEPEXOJAMM  HA  CTPAHUILY
https://www.python.org/downloads/ u B cimcke TOCTYITHBIX BEPCHIl BBIOMpaeM
Python 3.9.6. Ha otkpsiBieiicst ctpanuiie HaxoauM pazzaen Files u menkaem mo
runepccouike Windows installer (32-bit/64bit) B 3aBucumMocTr 0T pa3psAaHOCTH
CUCTEMBI. 3allyCKaeM 3arpy>KeHHbIN (aii.

2 Tlocne ycrmenHoW yCTaHOBKM B MEHIO IyCK TOSIBUTCS Tamka python
3.9.6. B nanpHeimem motpedyercs IDLE (python 3.9) mist Hanwcanus u oTia-
KH TIPOTPaMM.

2 Beenenne B si3pik Python

basoBeie oneparops s3bika Python npusenenst B Tabm. 1.1.

Tabnuna 1.1 — Ba3oBbie onepaTops! si3bika Python

WucTpyk- Onwucanwne
THST
print() WNHCcTpyKIMs BBIBOAWT 3HAYCHHUS B MOTOK JMaHHBIX. [1o ymomda-
HUIO BBIBOJIUT HA SKpaH
for [{KJIBI TTO3BOJISIOT BBIMOJIHUTD OJHU U TE )K€ MHCTPYKIIMUA MHO-
TOKpaTHO
If Omneparop BETBJICHUS MMO3BOJISICT B 3aBUCHMOCTH OT 3HAYCHHUS JIO-

I'MYCCKOI'0 BBIPAKCHHA BBIIIOJIHUTD OTI[eJ'IBHI)H?'I Y4aCTOK IIpO-
I'paMMBbI UJIN, HaO60pOT, HC BBIIIOJIHUTD CTO

bool() [TpeobpasyeT 0OBEKT B JIOTHYSCKUMN THIT JAHHBIX
int() ITpeobpaszyeT 00BEKT B YHCIIO
float() [TpeobpasyeT 1es10e YUCII0 WM CTPOKY B BEIIECTBEHHOE YHMCIIO.
str() ITpeobpasyeT 00BEKT B CTPOKY
break BrImomnHsieT BBIXOI U3 [IAKIIA
continue | HauuHaer ciemyromuii MpOXo IMKJIa, MUHYS OCTaBIIEECS TEIIO
IMKJIA

CUHTaKCHC OCHOBHBIX KOHCTPYKIIHIA si3bIka Python

FOR

for <Texymuii aement> in <IlocienoBaTeIBHOCTE>:
<WHCTpYKLUHMU BHYTPU LIUKJIA>

[else:

]

<BJ10K, BBIIOTHIEMBIH, €CITH HE UCITOJIb30BaJIcs oneparop break>




IF

If <Jlornyeckoe BhIpaKeHUE™>:

<OJIOK, BBITIOJHSEMBIH, €CIIM YCIOBUE HCTUHHO>

[elif <Jlornueckoe BrIpaskeHHE™>:

]

<BJ0K, BBITIOTHAEMBIH, €CITU YCIIOBHE UCTUHHO>

[else:
<bJIOK, BBITIOJHSAEMBIH, €CIIA BCE YCIOBUS JIOKHBI>
|
Tabmuua 1.2 — Oneparopsl cpaBHEHUS
Onepatop Onucanue
== Ecnu 3HaueHus IByX ONEpaHAOB PaBHBI, YCIOBHE CTAHOBUTCS
VCTUHHBIM
I= Ecnu 3Ha4eHus IBYX ONEPaHJOB HE PABHBI, TO YCIOBHUE CTAHO-
BUTCS] ICTUHHBIM
<> Ecnu 3HadyeHus AByX ONEpPaHIIOB HE PaBHBI, TO YCIOBHUE CTaHO-
BUTCSI UICTUHHBIM
> Ecnu 3HaueHue jieBoro ornepasga OoJblIe, YEM 3HAYEHUE Ipa-
BOT'0 OIIEPaH/IA, TOT/IA YCIOBUE CTAHOBUTCS HCTHHHBIM
< Ecnu 3HaueHue J1€BOro ornepasja MEHbIIE 3HA4YEHHsI IIPABOrO
ornepaHja, TOrJa yCJIOBHE CTAHOBUTCS HCTUHHBIM
>= Ecnu 3HaueHue neBoro onepanja 00Jbllle UM PaBHO 3HAYECHUIO
IPaBOro OIMEpaH/ia, TOr1a YCIOBUE CTAHOBUTCSI ICTUHHBIM
<= Ecnu 3HaueHue 1eBOro onepania MEHbIIE WX PABHO 3HAYEHUIO
ITPABOro ONEPaH]1a, TOT/Ia YCIOBUE CTAHOBUTCSI HCTUHHBIM
Tabnuua 1.3 — ApudmeTndeckue onepaTopbl
Omnepa- Onucanue
TOP
+ JloGaBinser 3HaueHust 10 00€ CTOPOHBI OT ONEePaTOpa
- Brruuraer npasbiii onepaHi u3 J€BOro OnepaHia
* YMHOkaeT 3HaueHus 0 00€ CTOPOHBI OT OMepaTopa
/ JlenuT s1eBBIM oniepaH]l Ha NPABbIM ONIEpaH]l
% Jlenut s1eBBIM oniepaHl Ha MPABbIM ONIEPaH]l U BO3BPAILAET OCTATOK
kel BrinonHsieT S5KCMOHEHITMAIBHBIN (CTETIEHHOM) pacueT OlepaTopoB
I Jlenenue ¢ OCTaTKOM — JIEJIEHUE ONEPAHAO0B, PE3yJIbTaTOM KOTOPOTo
SBJISIETCS. YACTHOE, B KOTOPOM YAAJSIOTCA HUDPHI TOCIE JECATUUHOM
Touku. Ho eciim oMH U3 omepaH0OB OTPHUILATENIECH, PE3yJbTaT HE
YUHUTBIBAETCS, TO €CTh OKPYIVISIETCS OT HyJsA (B CTOPOHY OTpHULA-
TEJIbHON OCCKOHEYHOCTH).




Tabnuna 1.4. — OnepaTtopsl IpUCBaUBaHUS

Onepatop Onucanue
= [IpucBamBaeT 3HaUEHUS U3 IIPABBIX ONEPAHJIOB JICBOMY OIEpaHy
+= OnH no0aBsieT MpaBblil OMEpaH]l K JIGBOMY OIEpaHy W MPHCBau-

BAET PE3YJIBTAT JEBOMY OIEPAHAY

-= OH BBIUMTAET MpaBbIi ONEpaH] U3 JEBOTO ONEpaH]a U NPHCBau-
BAET PE3YJIBTAT JEBOMY OIEPAHAY

= OH yMHO’KaeT MpaBblil ONEPAH]T HA JIEBBIM ONEPAH]I U PUCBANBA-
€T pe3yJbTaT JICBOMY ONEPaHIy

/= OH AenuT JIEBbIM orepaHj Ha MPaBbld U MPUCBAUBACT PE3yIbTAT
JIEBOMY OIEpaHy.
%= OH npuHUMaeT MOAYJb C HCIOJIb30BAaHUEM JIBYX OIEPAHIOB U

MIPUCBAMBAET PE3YNbTAT JIEBOMY ONEPAHIY

Fr= BrinonHseT 3KCOHEHIIMaIbHOE (CTEIIEHHOE) BEIYUCICHUE Olepa-

TOPOB M IPUCBANBACT 3HAYCHHUC JICBOMY OIICPAHIY

/1= OH BBINOJHAET JEJIEHHE C OCTATKOM IO OIlepaTopaM M IpHCBau-
BaeT 3HAYCHHE JIEBOMY OIlIEpaHay

Kamﬂaa IICPpCMCHHAA OO0JIZKHA UMCTh YHHUKAJIBHOC UM, COCTOAIICC U3 Jia-
THHCKHX 6y1(B, LII/I(I)p N 3HAKOB IMOJYCPKHUBAHUA, IIPUUICM HMA HepeMeHHOﬁ HC
MOXXCT HAUYMHATLCA C HI/I(l)pBI.

3 Co3panue npocreimei NporpaMmmbl

Jlns mpocmoTpa pabotsl ¢yHknuii python mocrarouno namucats B IDLE
(python 3.9), puc. 1.1.

 |DLE Shell 3.9.6 — O >

File Edit Shell Debug Options Window Help

Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26€:21) [MS5C v.1929 €4 kit (AMDE4)] on win3Z
Type "help™, "copyright™, "credits™ or "license ()" for more information.

>>»> print ('Hello world!')

Hello world!

Ln:5 Col:4

Pucynoxk 1.1

Tak >xe MOKHO paboTaTh C MEpeMEHHbIMHU, pucC. 1.2.



 |DLE Shell 3.9.6 - a x

Eile Edit Shell Debug Options Window Help

Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [MSC v.1929 &4 bit (AMDE4)] on win32
Type "help™, "copyright®, "credits™ or "license ()" for more information.

»»» print ('Hello world!")

Hello world!

>»> condition = 20

=>>> print (condition + 10)

o |

Ln: 8 Col4

Pucynok 1.2

4 Ilpumep HANMCAHUSA IPOTPAMMBbI

IIpumep 1

VYcnoue: HanmcaTte nporpamMmy, MOJNIyYarolllyt0 Ha BXOJl B Ka4e€CTBE ap-
TyMEHTa JIBa IapaMeTpa — 4ucia X U 'y. MeHslee U3 HUX paznenuts Ha 10, a
OoJplIiee U3 HUX BO3BECTH B KBapaT. BrIBeCTH pe3ynbTaT Ha SKpaH.

Pemenue: Heo6xonumo co3nate aitin, puc. 1.3.

A |DLE Shell 3.9.6 - O *
File Edit Shell Debug Options Window Help

Mew File Ctrl+M 1db3ff7e, Jun 28 2021, 15:26:21) [MSC v.15%2% 64 bit (AMDE4)] on win3Z

Open... Ctrl+0 "credits" or "license ()" for more information.
Open Module...  Alt+M
Recent Files r

Module Browser Alt+C
Path Browser

Save Ctrl+5
Save As.. Ctrl+Shift+5
Save Copy As...  Alt+5hift+5

Print Window Ctrl+P

Close Alt+F4
Exit Ctrl+Q

Ln: 8 Col4

Pucynok 1.3
Koa nporpammsr:
import math as m # moak0YMM OGHOTHOTEKY

x = int(input('Beeaute x '))
y = int(input('Beexute v "))

if x>vy:

resultY =y/10

resultX = m.pow(x,2) # Bo3BeneM Bo 2 CTENEHb X
else:
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resultY = m.pow(y,2) # Bo3BeeM BO 2 CTEIIEHb X
resultX = x/10

print("X =", resultX)
print("Y =", resultY)

Jl1st paboThI ¢ MaTeMaTHYECKUMH (QYHKITUSAMHU MMOKIFOYUM OUOIHMOTEKY
Import math as m, rae m sBisIeTCs cokpaiieHreM ciioBa math

BAXKHO: 6r0oxku enympu cocmagHou (QyHKyuu 6vbl0ensiomcsi 0OUHAKO-
8bIM KOU4ecmeom npobenos. Konyom onoxa ssensemes uncmpykyus, nepeo Ko-
MOPOIL pACNONONHCEHO MeHbULee KOIUYecmeo npooenos, puc. 1.4.

A taskl.l.py - D:/program/Python/taskl.1.py (3.9.6) — O >
File Edit Format Run  Options Window Help
math m
X = int (input ("'BeemoMuTe X "))
¥ = int (input ('BeeoMTe Y 1
ko= v
resultY = y/10
= m.powW(x,2)

resultx

resultY = m.pow(v,2)

resultX = x/10
print('X = ', resultX)
print ('Y = ', result¥)
Lmn: & Col 3
Pucynok 1.4
IIpumep 2

VYcnosue: [lonp3oBarens BBOAUT X U B 3aBUCUMOCTU OT YPABHEHUS HYXK-
HO BBIYUCIIUTD Y

x}+1 ecmm x<=-3 e"X ecim x <=-3
Y =4 x(1+2%) ecim -3<x<=4 F x*ecrn -3<x<=4
tg x ecmn x >4 sfigxr ecm X >4

Pemenue:
Koa nporpammer:
Import math as m
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X = int(input('Beemute x "))

if x <=-3:
y = m.pow(X,3)+1 #Bo3Benem B 3 cTerneHpb YHCIO X
else:
if x> 4:
y = m.tan(x) # Berauciau TaHTeHC X
else:
y =Xx*(1+ m.pow(2,x))

print('Y =", y)

1.2 3apanusi 1J51 CAMOCTOATEIbHOM PadoThI

Bapuanrsl 3a1aHui
3aoanue 1

1 Hamucate nporpaMmmy, MOJy4yarollyl0 Ha BXOJ B Ka4eCTBE apryMEHTa
JIBa lapameTpa — yucia x u y. Ecnu npousBeaenue 3tux uucen 6omnbire 50, To
BBIYMCIIUTh YABOEHHBIM KOPEHb KBAJIpaTHBIN NEPBOro yucia. BeIBeCTH pe3yiib-
TaT Ha DKpaH.

2 Hamucats mporpaMmy, TOJy4arollyt0 Ha BXOJ B KaueCTBE apryMeHTa
JBa TIapaMeTpa — 4yKcia, a u b. Eciu cymma nByx gucen 6osbie 100, To BbIUmC-
JIUTh YABOEHHBIN CUHYC NIEPBOIO YKCiia. BBIBECTH pe3ynbTaT HA DKPaH.

3 Hamwmcarp mporpammy, MoJydarolIyt0 Ha BXOJ B KaueCTBE apryMeHTa
JBa mapamMeTpa — 4uciia X U Y. bosbliiee u3 HUX BO3BECTH B KBajpar. BeiBecTn
pe3yJIbTAT HA JKpaH.

4 HamucaTh nmporpaMmy, MOJIyYarollyl0 Ha BXOJ B KauecTBE apryMeHTa
7Ba mapameTtpa — yucia a u b. Ecnu npousBenenue asyx uucen ooubiie 100, To
BBIYHUCIUTH YTPOCHHBIN TaHT€HC BTOPOIrO YHMCia, B MPOTUBHOM CiIydae MepBOe
YUCJIO YMHOXXUTB Ha 5. BeIBeCTH pe3ybTar Ha DKpaH.

5 Hamwmcarp mporpammy, MoJydarollyt0 Ha BXOJ B Kau€CTBE aprymMeHTa
nBa mapameTpa — uncia a u b. Eciu npousBenenue nByx uucen oosbiie 20, TO
BBIYMCIIUTh KOTAHT'€HC BTOPOIO YKCIIA, B IPOTUBHOM Cllydyae MepBOE YUCIIO pa3-
JeNUTh Ha 3. BbIBECTH pe3ysibTaT Ha HKPaH.

6 HamucaTts mporpaMmy, MOJy4yaronlyt0 Ha BXOJ B KauecTBE apryMeHTa
7IBa TIapaMeTpa — Yucia X U y. MeHblllee U3 HUX pa3lenuTh Ha 2. BreiBecTu pe-
3yJbTaT HA DKPaH.
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/ Hamwmcars mporpamMmy, MOJy4Yarollyl0 Ha BXOJ B KaueCTBE aprymeHTa
JBa mapaMerpa — uncia a u b. Ecnu npousBenenue aByx uucen oosbiie 30, To
BBIYUCIIUTD YABOCHHBI KOTAHT€HC MEPBOT0O YUCJa, B IPOTUBHOM CIIy4ae MEPBOE
YHUCJIO pa3ieiinuTh Ha 2. BrIBeCcTH pe3yabpTaT Ha SKpaH.

8 Hamwucars nmporpammy, MoJIy4arollyl0 Ha BXOJl B KaueCTBE apryMeHTa
JBa mapaMerpa — uncia a u b. Ecnu npousBenenue aByx uucen Oosbiie 40, To
BBIYHCIIUTh YJIBOEHHBII TAHI'€HC MEPBOTO YHUCla, B MPOTUBHOM CJIy4ae BTOPOE
YHUCJIO YMHOXKUTH Ha 4. BRIBECTH pe3ysbTaT Ha 3KpaH.

9 Hammcarp mporpamMmy, MOJydYaroNIyl0 Ha BXOJ B KaueCTBE apryMeHTa
JIBa MapameTpa — 4yucia X U 'y. M3 MeHbIIero u3Bjiedb KOpeHb KBAAPATHBIN. BhI-
BECTH PE3YyJIbTAT HA DKPaH.

10 Hanucaths nporpamMmmy, MoJgy4yarollylo Ha BXOJ] B KQU€CTBE apryMeHTa
JBa mapaMerpa — uncia a u b. Ecnu npousBenenue aByx uucen Oosblie 50, To
BBIYUCIIUTh YABOCHHBI KOCUHYC MEPBOrO YKCIIA, B IPOTUBHOM CIIy4ae BTOPOE
YUCJI0 YMHOXKUTH Ha 3. BhIBECTH pe3ynbTaT Ha SKPaH.

11 HamucaTpe nporpammy, MoJIy4arollylo Ha BXOJ B Ka4eCTBE apryMeHTa
JIBa MapaMeTpa — yucia X u'y. Eciu npousBenenue 3tux uncesn oosnbie 100, To
BBIYKCIIUTH yJIBOCHHBIM KyO MEPBOro 4YMcia U BTOPOE YMCIIO pa3leiuTh Ha 2.
BrIBECTH pe3ynbTaT Ha DKpaH.

12 HanmcaTh mporpaMmy, MOJy4aronIylo Ha BXOJ B Ka4eCTBE apryMeHTa
JIBa MapaMmeTpa — unciia X u y. Eciu cymma stux uyucen Oossbine 20, TO BbIYUC-
JUTH YTPOEHHBIN KBaJpaT MEepBOro yucia u KyO BTOporo uucia. BeiBectu pe-
3yJbTaT HA 3KpaH.

13 Hanwucate nmporpamMmy, MoJy4yarollylo Ha BXOJ B KAUeCTBE apryMeHTa
JIBa TlapameTpa — uucia X u'y. Ecnu npousBesenue 3tux uncen 6ompine 50, To
BBIUHCIIMNTD YIBOCHHBIM KOPEHb KBAJAPATHBIA NIEPBOT0 YKCIA U KBaAPaT BTOPOTO
yuciia. BeiBeCcTH pe3ysibTaT Ha SKpaH.

14 Hanucate nporpaMmmy, Mojgy4yarollylo Ha BXOJ B KaUeCTBE apryMeHTa
JBa apameTrpa — urcia a u b. Eciau cymma aByx uucen 6osbine 100, To Bbrauc-
JIATh YABOEHHBIM CHHYC MEPBOr0O YHMCIA, 4 MIEPBOE YUCIO YMHOXKUTH Ha 5. BbiI-
BECTH pe3yJIbTaT Ha DKPaH.

15 Hanucats mporpamMmy, MoJy4yaronlyo Ha BXOJ] B KAUeCTBE apryMeHTa
JIBa mapaMeTpa — yucia a u b. Eciu npousBenenne aAByx uncen o6ompine 100, To
BBIYHCIIUTHh YTPOCHHBI TAHTEHC BTOPOTO YKCJIA M CHHYC BTOPOTO YMCIa, B MPO-
TUBHOM CJTy4dae TIEPBOE YMCII0 YMHOXKHTH Ha 5. BhIBECTH pe3ysbTaT Ha IKpaH.
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3aoanue 2

[Tonp30BaTEIh BBOJMUT X, U B 3aBUCUIMOCTH OT YPaBHEHUS HY)KHO BBIUHC-
JUTh Y

1.
x*+1 ecmm x<=-3 e"X ecu x <=-3
Y= X(1+2%) ecmn -3<x<=4 Fx x*ecimn -3<x<=4
tg X ecmn x >4 gfigr ecmm x >4
2.
x}*+1 ecmm x<=-3 eX!  ecom x<=-3
Y =< (1+29) ecim -3<x<=0 F=x* ecm -3<X<=0
ctg? x ectu x>0 sfigr ecam x>0
3.

X° +arctg8x ecmm x <=1 g lox+t ecn X <=1
Y= 5x-(1+3) ecm 1<x<=2 F= x* — tg4x ecn 1 <x<=2

ctg (2x+1) ecimu X > 2 sx ecmu X > 2

4,
1-x° +tg8x ecnum x <=0 g 21 ecmn X <=0
Y =+ (1+3 ecm 0<x<=3 F= X2 — sindx ecmn 0<x <=3
rctg (2x+1) ecma X >3 3 ecmu X >3

5.

1-9  ecmm x<=0 g 9@x+1) ecmn X <=0
Y =+ (1+3 ecm 0<x<=3 F= x? —sin® x ecmm 0<x<=3

tg (2x+1) ecnmm x> 3 /x? ecma X >3
6.

x}+1 ecmm x<=-3 e"* ecm x <=-3
Y = X(1+2%) ecnm -3<x<=4 F x*ecmn -3<x<=4

tg X ecm x >4 frgx ecmn x >4
7.

x° + arctg8x ecmm x <= 1 g tox+ ecmn X <= 1
Y= 5x-(1+3) ecmm 1<x<=2 F= x* — tg4x ecmn 1 <x<=2

ctg (2x+1) ecnu X >2 /x ecnu X > 2
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8.

x> —tg(2x—1) ecmm x<=-2 e"*  ecmm x<=-2
Y =9 3x(1+eX*1) ecmm -2<x<=1 F= X2 ecmm -2<x<=1
Sin® x ecimm x> 1 Jeosx ecmm X > 1
9.
x3+1 ecmm x<=-3 eXt  ecmm x<=-3
Y = 1+2th) ecim -3<x<=0 F=<x ecm -3<X<=0
tg X ecim x>0 sfigx  ecmm x>0

10.
°+arctg8x ecmm x <=1 g loxrt ecu x <=1
Y = 5X (1+43) ecm 1<x<=2 F= x4 — tg4x ecim 1 <x<=2
tg (2x+1) ecim X > 2 Ux ecnma x> 2
11.
—X° +tg8x ecimm x <=0 e 1 ecmn x <=0
Y = 1+3X) ecm 0<x<=3 F= x% — sindx ecmn 0<x<=3
rctg (2x+1) ecmt X >3 /i ecmd X >3
12.
— 9%l ecim x <=0 g W@ ecmu x <=0
Y = 1+3X) ecm 0<x<=3 F= x% —sin® x ecmm 0<x<=3
tg (2x+1) ecmu X >3 2 ecm X >3

13.

a-b*l  ecnm x<=0 g 9@+ ecmn X <=0
Y = (1+39) ecm 0<x<=3 F= X2 —sin® x ecmm 0<x<=3
5
X

ctg (ax+1) ecmu X >3 2 ecmm X >3
14.
x*+1 ecmm x<=-3 e"* ectm x <=-3
Y = x(1+2) ecim -3<x<=4 F x*ecmn -3<x<=4
tg x ecmu X >4 ftgx ecmm X >4
15.
x> —tg(2x—1) ecmm x<=-2 es"X  ecmm x <=-2
Y =< 3x(1+e**1) ecmn -2<x<=1 F= x? ecmn -2<Xx<=1
in® x ecmun x> 1 Jeosx ecmm x> 1
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JIABOPATOPHAS PABOTA Ne 2
PABOTA CO CIITMCKAMM, KOPTEXXAMUW, MHO’KECTBAMU

2.1 Meroanueckne peKOMeH AU

Cnuckn, KOpTeKU, MHOKECTBA — 3TO HyMEpPOBaHHbIE HAOOPHI OOBEKTOB.
Kaxnprit anemMeHT Habopa COAEPKUT JIMIIL CChUIKY Ha OOBEKT — IO ATOW MpH-
YUHE OHU MOTYT COJiepKaTh OOBEKTHI MPOU3BOJIBLHOTO THMA JAHHBIX U UMETh
HEOTPaHUYECHHYIO CTETICHb BIOKEHHOCTH.

1 Cniucku

Crnucku B Python — ynopsimoueHHble U3MEHsIEMbIe KOJUIEKIIUH OOBEKTOB
MIPOM3BOJIBHBIX TUIIOB (MIOYTH KaK MacCHB, HO THITBI MOTYT OTINYATHCSA).

Co3aTh CHMCOK MOXHO HECKOJbKMMH criocobamu. Hampumep, MOxKHO
00paboTaTh JI000N UTEpUpPyEMBbI OOBEKT (HampuUMep, CTPOKY) BCTPOCHHOMU
bynkuumeit list, puc. 2.1.

 |DLE Shell 3.9.6 — a x

Eile Edit 5Shell Debug Options Window Help

Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [M5C w.1929 64 bit (AM
Ded4)] on winiz

Type "help™, "copyright™, "credits™ or "license ()" for more information.

>»>» list("hello')

[I'_rllr IEII’ Illl’ Il'r 'D']

> |

Ln: 3 Col4

Pucynok 2.1

JIn6o MOXXHO €cO3/1aTh CITUCOK C IIOMOIIBIO KBaIPATHBIX CKOOOK, puc. 2.2.

A |DLE Shell 3.9.6 - O bt
File Edit Shell Debug Options Window Help
Python 3.5.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [M5C v.1529 €4 bit (&M
DE4)] on win32
Type "help™, "copyright™, "credits" or "license ()" for more information.
»>»>» list("hello')
[I':-llr IEI!’ Illr Illr 'D']
>>> ['opueer', 'map', '1']
[ "opmEeT', ‘Map', 'I!']
Ln: 7 Col 4
Pucynok 2.2
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Takxe cnucku MOT'yT OBITH BJIOKEHHBIMU U Pa3HOro Tuiia JaHHbIX, PHC.

2.3.

A~ [DLE Shell 3.9.6

DE4)] on win3z

— O .

File Edit Shell Debug Options Window Help
Python 3.9.6 (tags/v3.9.6:db3f£f76, Jun 28 2021, 15:26:21) [MSC v.1929 64 bit (&AM

Type "help™, "copyright™, "credits™ or "license ()™ for more information.
x> [1, [2, 3], 'cTpoma', [ ' 11
[1, [2, 3], '"crpoma', [True, False]l]
Ln:5 Col: 4
Pucynok 2.3

MeTobl ¢ TMCcTaMu TIpeACTaBaeHbI B Ta0. 2.1.

Tabmura 2.1 — MeTosl JINCTOB

Meton Yro memaer
list.append(x) | [loOaBiseT 3;1eMEHT B KOHEI[ CITUCKA
list.extend(L) | Pactmpsier crimcok list, 1o0aBisist B KOHEII BCE 3JIEMEHTHI criicka L

list.insert(i, x)

Bcrasisger Ha 1-il 2JIEMEHT 3HAYEHHE X

list.remove(X)

Y nanset nepBbId SJIEMEHT B CIIMCKE, UMEIOIINN 3HAYCHUE X.
ValueError, eciii Takoro snemMeHTa He CYIIECTBYET

list.pop([i]) | Yamanser i-if aneMeHT U Bo3Bpainaet ero. Eciu uHaeKke He yka-
3aH, yIaJIseTCs MOCICIHUMN dIIeMEHT
list.index(X, | Bo3BpaimaeT rmoJyiosxeHue MepBOro 3JIEMEHTa CO 3HAYCHUEM X

[start [, end]])

(pu TOM MOUCK BeneTcs ot start 70 end)

list.count(x)

BosBpamaeT KOJINYCCTBO 3JICMCHTOB CO 3HAYCHHUEM X

list.sort([key= | CopTupyer CrcoK Ha OCHOBE (DYHKIIUH
ingzinivey))

list.reverse() | Bo3Bpariaer ciucok B 0OpaTHOM MOPSIIKE
list.copy() | [ToBepXHOCTHAsI KOTHSI CITUCKA
list.clear() | Oumimaer cimcok
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2 Koprexu

Koptexu, Kak U CIIUCKHU, SIBISIOTCS YIOPSIOYCHHBIMH TI0CIIEI0BATEIHHO-
CTSIMU 371eMeHTOB. OHU BO MHOT'O aHAJIOTUYHBI CIIMCKaM, HO UMEIOT OJTHO OY€Hb
BRXHOE OTJIMYUE — U3MEHUTh KOPTESXK HENb3sa. MOXKHO CKa3aTh, 9TO KOPTEXK —
3TO CIUCOK, TOCTYITHBIN TOJIBKO JIJISl YTEHUSI.

Co3znath KOPTEX MOXKHO CIIETYIOIIMMU CIIOCO0aMU:

— ¢ momoieio pynkuuu tuple( [<mocnemoBarenbHOCTH>] ), puc. 2.4;

A |DLE Shell 3.9.6 — O >

File Edit Shell Debug Options Window Help
Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [M5C v.l1929 &4 bi

t (AMDE4)] on win3z2
Type "help”™, "copyright™, "credits™ or "license ()" for more information.

>>> tuple('cTpora’)
l:lclr ITI'- Iplr IDI- IKI'- Ial:l

e

Lm:5 Cok4

Pucynok 2.4

— C IOMOUIBIO KPYTJIBIX CKOOOK, pHcC. 2.5.

A |DLE Shell 3.9.6 — O >

File Edit Shell Debug Options Window Help
Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [MSC v.1929 &4 bi
t [AMDE4)] on win32

Type "help”™, "copyright™, "credits™ or "license ()" for more information.
>>> tuple('cTpora’)

l:lclr ITIr Iplr IDIr IKIr |a|:|

»>»>» (1, 2, 3, True, 'cTpora')

(1, 2, 3, True, 'cTpora')

=5 |

Ln: 7 Cok4

PucyHnok 2.5

OnepauHH C KOpPTCKAaMH — TAKHC JKC, KaK W OIICpali HaAd CIIMCKaMMU,
TOJIBKO HC U3MCHAIOINHNE CIIMCOK. MOKHO TaKXe IMO-pa3HOMY MCHATH 3JICMCHTDI
MECTaMHU M TaK OaJICC.
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3 MHo:kecTBa

MHOKeCTBa — 3TO HEYMOPSJAOUEHHAS MMOCICI0BATEIIbHOCTh YHUKAIBHBIX
3JIEMEHTOB, C KOTOPOW MOKHO CPaBHHBATh JIPYTHE DJIEMEHTHI, 4TOOBI Ompeie-
JIMTh, IPUHAJICHKAT JIM OHH 3TOMY MHOXKECTBY. OOBSBUTH MHOKECTBO MOYKHO C
nomoripio ¢pyukiuu Set([<IlociaemoBaTensHocTh>]), puc. 2.6.

 |DLE Shell 3.9.6 — O x

Eile Edit Shell Debug Options Window Help

Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [M5C w.1929 &4 bit (&M
DEd4)] on win3iZ

Type "help”™, "copvright™, "credits" or "license ()" for more information.

»»> set([1, 2, 3, 4, True, 'cTpora'l)

{1, 2, 3, 4, 'crpoma'l

=55 |

Lm: 5 Col 4

Pucynok 2.6

Ha puc. 2.7 Bo BTopoMm npumepe BUIHO, YTO MPU CO3/IaHUU MHOXKECTBA
MTOBTOPSIOIIMECS JIEMEHTHI OBLIIN yTAJICHBI.

 |DLE Shell 3.9.6 — O x

File Edit Shell Debug Options Window Help

Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [MSC v.1929 &4 bit (&M
Ded4)] on win3i2

Type "help™, "copvright™, "credits"™ or "license ()" for more information.
»»>» sec([l, 2, 3, 4, Trues, 'crpora'l)
{1, 2, 3, 4, 'cTpora'l}

r
»»> sec([l, 1, 1, 2, 2, 2, 3, 3, 31)
(1, 2z, 3}

Ln: 7 Cok 4

Pucynox 2.7
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MeToapl ¢ MHOKECTBAMMU:

C MHOXECTBAMHM MO>KHO BBINOJHATh MHOXKECTBO onepaunﬁ: HaXOIUTb

O6’I)€,ZII/IH€HI/IC, IICPCCCUYCHUC.

len(s) — urcio 31eMeHTOB B MHOXKECTBE (pa3Mep MHOXKECTBA).

X IN S — MPUHAJICIKUT JIK X MHOKECTBY S.

set.isdisjoint(other) — uctuna, ecnu set u other He UMEIOT OOIIMX dJie-
MEHTOB.

set == other — Bce a;memenTHI set mpuHaICKAT other, Bce aeMeHThI other
MpUHAAIeKaT Set.

set.issubset(other) wmm set <= other — Bce ameMeHTHI set mpuHaAIEKAT
other.

set.issuperset(other) nmu set >= other — ananoru4so.

set.union(other, ...) wm set | other | ... — oObeMHEHHE HECKOJIBLKUX MHO-
KECTB.

set.intersection(other, ...) unu set & other & ... — nepeceuenue.
set.difference(other, ...) nim set - other - ... — MHOXeCTBO M3 BCeX dJie-

MCHTOB set, HC IIPpUHAIJICKAIINC HU OJHOMY M3 other.
set.symmetric_difference(other); set  other — MHOkeCTBO U3 3JIECMEHTOB,
BCTPCHAIOIINUXCA B OAHOM MHOXKCCTBC, HO HC BCTPCHAIOIINXCA B o0oux.
set.copy() — koIuss MHOXECTBA.

n ornepanruun, HEIMOCPCACTBCHHO U3MCHATOMINME MHOKCCTBO!

set.update(other, ...); set |= other | ... — oObeTMHEHHE.
set.intersection_update(other, ...); set &= other & ... — nepeceyenue.
set.difference_update(other, ...); set -= other | ... — BeruuTanue.

set.symmetric_difference_update(other); set A= other — mHOXecTBO M3
SIIEMEHTOB, BCTPEYAIONIUXCS B OJHOM MHOXECTBE, HO HE
BCTPEYAIOIINXCS B 00OUX.

set.add(elem) — mo0aBJsIeT 2JIEMEHT B MHOYKECTBO.

set.remove(elem) — ynanser snement u3 mHoxecta. KeyError, eciu ta-
KOTO 3JIEMEHTA HE CYIIECTBYET.

set.discard(elem) — ynanset s1neMeHT, €Clii OH HaXOJIUTCSI B MHOYKECTBE.

set.pop() — ynanser nepBblii 371eMEHT U3 MHOXeCTBa. Tak Kak MHOKECTBA
HE YIOPAA0YCHBI, HEJIb3s1 TOYHO CKa3aTh, KAKOH 3JIEMEHT OY-
JET TIEPBBIM.

set.clear() — ouncTka MHOXECTBA.

4 Jluana3zoHbl
Jlnamna3oHsl, Kak clelyeT W3 CaMOro Ha3BaHUs, — 3TO JUAIA30HbI LIEJIBIX

quces ¢ 3aJJaHHBIMA Ha4aJbHBIM U KOHEYHBIM 3HAYEHHUEM U 11aroM (IIpoMexyT-
KOM MEX]ly COCeIHUMU unciiamu). Kak u cnucku, KOpTeKU U MHOKECTBA, Ha-
M1a30HbBI MIPEJACTABIIIOT COO0M MOCIEIOBATEIFHOCTH H, MTOJOOHO KOPTEkKaM, SB-
JISIFOTCSI HEM3MEHSEMBIMU.

Jis cozmanus Auamna3oHa npuMmeHsieTcs: GyHKIus range(<uayano>, <ko-

Hel>, [<mar>)) (puc. 2.8).
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 |DLE Shell 3.9.6 - a x

Eile Edit Shell Debug Options Window Help
Python 3.9.6 (tags/v3.59.6:db3££f76, Jun 28 2021, 15:26:21) [M5C w.192% €4 b
it (AMDE4)] on win32

Type "help™, "copyright", "credits"™ or "license ()" for more information.
>»>» for i in range(l,10): print(i, end='" ')
123456867889
»»» r = range (0, 20, 5)
» for 1 in r: print(i, end=" ')

0 5 10 15

s I

Ln: 10 Col: 4

Pucynok 2.8

B nepBoM npumepe Mbl ¢ OMOINIBIO ITUKJIA MTPOOEKATUCH IO JTUAIa30Hy
oT 1 1o 10, mpu 3TOM MOCIIETHUI STIEMEHT HE YUYUTHIBACTCS

Bo BTOpOM mpumepe mosBUIICS TpETHUM mapaMmeTp {5} — 3To 1iar B Auarna-
30HE.

5 CnoBapu

CnoBapu — 310 HaOOpPbI OOBEKTOB, OCTYN K KOTOPBIM OCYIIECTBIISIETCS
HE 10 UHJICKCY, a 1Mo KJIt04y. B KauecTBe KiIr0ua MOKHO yKa3aTh HEHM3MEHAEMBbIit
00BEKT, HAITPUMEP YUCIIO, CTPOKY MU KOPTEX. DJIEMEHTHI CJI0Baps MOTYT CO-
JepKaTh OOBEKTHI MPOM3BOJIBHOTO THIA JAHHBIX M HMETh HEOTPAHHUUCHHYIO
CTEINCHb BJIOKEHHOCTU. CIEyeT TaKkKe 3aMETHTh, YTO AJIEMEHTBHI B CIOBapsX
pacroyiararoTcsi B IpOU3BOJILHOM TMOpsiike. UTOOBI MOTyYUTh 3JIEMEHT, HE00X0-
JIMMO yKa3aTh KJIFOY, KOTOPBI UCIIOJIb30BAJICS ITPU COXPAHEHUH 3HAYCHMUSI.

Co3naTh ClI0Baph MOXKHO CIICAYIOIIUM CIIOCOOOM

C nomomsto dict() :

dict(<Kmroul>=<3nauenne>|, ..., <KmouN>=<3nauenneN>]

dict(<CnoBapn>)

dict(<Crmcok KopTexei ¢ IByMs 3JIeMeHTaMU (KITH0Y, 3HAYCHUE)>)

dict(<Crucok crnuckoB ¢ ABYMs JIEMEHTaMH [KJIFOY, 3HaYCHHE [>)

 *|DLE Shell 3.9.6% — O >

File Edit Shell Debug Options Window Help
Python 3.9.6 (tags/v3.9.6:dp3ff76, Jun 28 2021, 15:26:21) [MSC v.1929 &4 bir (AM
DE4)] on win32

Type "help"™, "copyright"™, "credits™ or "license(}" for more information.
»»» d = dict({a=l, b=2)
Pr> od
{*a': 1, 'b"': 2}
>>> d = dict({'a':1, 'b":2})
S |
1, 'bB': 2}

Lr:9 Col: 4

Pucynok 2.9
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IIpumep 1

VcinoBue: CocTaBUTh M BBIBECTH HAa AKpaH HOBBIM CIHMCOK C HOMEpaMmu
3JIEMEHTOB MCXOJHOTO CIIMCKA, KOTOPBIE PaBHBI 33aJJaHHOMY 3HAYEHUIO. 3aJ1aH-
HOE 3HAYCHHUE OMPEAEIACTCS KOHCTAHTOM.

Pemienue:

JlucTuHr Koaa:
import random as rand # nooxnmouaem bubnuomexy 01 pabomol ¢ pam-

OOMHBIMU YUCTAMU

const = 4 # unuyuanuzayus nepemeHHou
massBegin = /] # unuyuanuzayus nepemennoi
masseEnd = /] # unuyuanuzayus nepemennoi

for i in range(15): # yuxn 6 15 umepayuii
massBegin.append(rand.randint(/,7)) # sanoansem maccue panoom-
HbIMU 3HaueHusmu om 1 0o 7

for i in range(len(massBegin)): # yuxn om 0 0o onunwt maccusa
if massBegin[i] == const: # eciu snemenm maccusa pasen 4 mo
massEnd.append(i) # dobasnsiem 60 eémopotl maccué nopsOKoGulil
HoMep

print("Ucxoouwiit maccus: ', massBegin) # 661600 nepseo maccusa
print("lonyuennviii maccug', masskEnd) # 6vi600 émopoeco maccusa

Pe3synbpTaT paboThl IpOrpaMMel:

@ |DLE Shell 3.9.6 - O x

File Edit Shell Debug Options Window Help

Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [M5C v.192% €4 bitc (AMDE4)
] on win3z

Type "help", "copyright™, "credits™ or "license ()" for more information.

===== RESTART: C:/Users/Vliadimir/Desktop/nafu no nurozy/npMdMepu/task2.l.py =====
MoxoOHEDT MaCCME: s, 1, 7, 4, &, 1, 3, 3, 6, 2, €, 1, 2, 5, 1]

MomyyYeHHEIT MaccHME [3]

RESTLRT: C:/Users/Vliadimir/Desktop/mafu no nuMrTosEy/npMHMeps/task2.l.py =====
VMocxoOHEDT MaCCME: z, 2, 2, 2, &, 2, 3, 1, 2, 7, &, &, 2, 2, 3]
MNomyyYeHHEIT MacCHME []

===== RESTART: C:/Users/Vliadimir/Desktop/nafu no nurosy/npumepu/task2.l.py =====
MocXOoOHEDT MaCCME: s, 7, 4, 1, &, 5, 2, 7, 5, 6, 1, 2, 4, 1, &]
NomyyueHHEI MaccME [2, 12]

===== RESTART: C:/Users,/Vliadimir/Desktop/nabx no moumroHy/npumdeps/taskz.l.py =====

HMCoxXoOOHET MaCCHE: (4, 3, 5, 4, 2, &, 1, 2, &, 3, 5, 3, 4, &, &]
HNosyueHHEI Maccue [0, 3, 121

Ln: 19 Col: 4

Pucynok 2.10
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Ipumep 2

VYcnosue: Jlan cnmcok b. Ilepenucars B crincok G mo0KUTENIbHBIC dJie-
MEHTBI CIiMcKa b, yMHOKEHHBIE Ha 5. 3aTeM yHopsIOUYUTh METOJIOM IO BO3pac-
TAHUIO HOBBIM CIIHCOK.

Pemnienue:

Koa nporpammbi:
import random as rand # nooxknmouaem bubnuomexy o pabomol ¢ pam-

OOMHBIMU YUCTAMU

b =[] # unuyuanuzayus nepemennoi
G =[] # unuyuanuzayus nepemenHoll

for i in range(15):
b.append(rand.randint(-10,10)) # szanoansiem maccus pandoMHbIMU
sHauenusmu om -10 0o 10

for i in range(len(b)): # yuxn om 0 00 onunvt maccusa
if b[i/ > 0: # ecau snemenm maccusa 6orvue 0, mo
G.append(b[i/ * 5) # oobasnsiem 60 smopoii maccueé snauenue neps-
HO20 MACCUBA YMHONCEHHOE HA 5

print("Mcxoounwiit maccus: ', b)

print('llonyuennviii maccus 0o copmuposku’, G)

G = sorted(G)

print('llonyuennviii maccus nocie copmuposku’, G)

Pesynbrat paboThl MpOrpaMMBI:

# |IDLE Shell 3.3.6 — O >

File Edit 5Shell Debug Options Window Help

Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [MSC v.192% €4 bit (AM
Ded4)] on win32

Type "help™, "copvright™, "credits™ or "license()"™ for more information.

===== RESTART: C:/Users/Vliadimir/Desktop/nafu no ouMroxy/nprmdepu/task2.2.py =====
MoxOOHEDT MAaCCHE ! -7, 4, 3, -3, -1, -, -8, 2, 5, 1o, 7, 10, 0O, 8§, -10]
MomyyueHHEEN MacCcHME 00 copTuposxma [20, 15, 10, 25, 50, 35, 50, 40]

Moay4YeHHEN MacCWE NocJie copruposrm [10, 15, 20, 25, 35, 40, 50, 50]

Ln:8 Cok4

Pucynok 2.11
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IIpumep 3

VYcenosue: OnpenenuTs MaTpuily (IBYMEpPHBIH MacCHUB) U €€ 3alOJHUTH
CIIy4ailHbIMM 3Ha4eHUsIMU. OTNpeIeNIUTh: YUCIIO HEOTPUIATEIIBHBIX 2JIEMEHTOB B
I-ii cTpoKe.

Pemenue:

import random as rand

b=1]

count=20

for i in range(5):
b.append([rand.randint(-10,10) for j in range(7)]) # eenepamop mac-

cusa co 3nauenusmu om -10 oo 10

i = int(input('Beeoume i: '))
for j in range(len(b[i])):
if b[i][j] >=0:
count+=1

print("Mcxoousiii maccus: ', b)
print("Koauuecmeo neompuyamenvnvix snemenmos 6 | cmpouxe', count)

Pezynomam pabomwl npoepammei:

# [DLE Shell 3.9.6 — O *

File Edit 5Shell Debug Options Window Help
BPython 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21)

De4)] on win3iZ2
Type "help”, "copyright"™, "credits"™ or "license ()" for more information.

[M5C w.1525% 64 bit (&M

————— RESTRRET: C:/Users/Vliadimir/Desktop/nabfu no oMroHy/OpreMepH/taskZ.3.py

Beemure i: 3
VMocxoOoHED MacCCHE: rr¢, -7, -3, 1, @, &, -51, [-5%, -8, -5, -&, -1, -8, =21, [7, 1

IC'ur _5|r _Er C'|r Cli' _?]r [9, '?r _Er _Er _-]-C'r 5|l' 0]!’ ['?ur —9, Er ‘11' 5|l' 9, 3]]
KomMuecTECD HeOTPHMUATENBHEX ZJISMEHTOE E 1 cTpodke 4

= I

Ln: 8 Col 4

Pucynoxk 2.12

2.2 3ajanus ISl CAMOCTOSATEJILHOM padoThI

BapuanTtsl 3axanuii

3adaua 1. OnipeeUTh CIIUCOK U 3aMOJHUTD €r0 CIIy4YalHbIMU 3HAYCHUSIMU:
1 CocTaBUTh M BBIBECTH Ha DKpaH CHUCOK ¢ N MaKCMMaJbHBIMU 3Haue-

HUAMH HCXOOHOT'O CIIMCKaA. N OnpeCacCIACTCA KOHCTAQHTOM.
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2 Ilepemucath 37€MEHTHI CIIMCKa B OOpaTHOM mopsiake. BeiBecTu nsme-
HEHHBIN CIHCOK Ha SKpaH.

3 OmnpenenuTs JOMOTHUTENbHBIA CIHCOK, COCTOSIIUN U3 HEMOBTOPSIO-
HIUXCSI JIEMEHTOB UCXOHOTO CIHCKA, M BBIBECTH €0 Ha dKPaH.

4 CocCTaBUTb U BBIBECTH Ha SKPaH CIIMCOK HOMEPOB AJIEMEHTOB UCXOIHO-
O CIIMCKa, BCTPEYAIOLIUXCS OJIUH pa3s.

5 OmnpenenuTs JOMOTHUTENbHBIA MAaCCUB, COCTOSIIMM U3 TTOBTOPSIOIINX-
Cs1 DJIEMEHTOB HCXOJIHOTO CITMCKA, M BBIBECTH €T0 Ha DKPaH.

6 BEBIUHCIIHTB, CKOJIBKO BJICMEHTOB JaHHOI'O CIIHCKA OOJIBIIE CBOEIO
MPEABIAYIIEro AJIEMEHTA.

/ HaiiTu MakCUMalbHBIA 3J1E€MEHT B OJJHOMEPHOM CIIUCKE X. 3aTEM Kax-
JIBIA DJIEMEHT B CITUCKE Pa3/IeIUTh HA MAaKCUMAaJIbHBIN 2JIEMCHT.

8 [an cmmcok b. Ilepenucats B ciuicok C MOJOXKHUTEIBHBIC DJIEMEHTHI
CIUCKa b YMHOXEHHBIC Ha 5 (C)KaTHe CIUCKA).

9 Jlan ogHOMEpHBI CIUCOK A B KOTOPOM HAXOJIUTCS €IMHCTBECHHBINA HY-
JeBoi anemMeHT. HaiiTu, T/ie OH HaXOUTCS, U BBIUUCITUTH CYMMY TTOCIIETYIOIITUX
3a HUM 2JIEMEHTOB. BbIaTh Ha SKpaH HOMEP AJIEMEHTA U CYMMY.

10 Omnpenenuth, CKOJIBKO pa3 B 3TOM CIUCKE MeHsieTcs 3Hak. Hampumep,
B criucke 1,34, 8, 14, -5, -8, —78, 3 3nak meHsercs 4 paza.

11 HaiiTu MUHMMAaJIbHBIN 3JIEMEHT B OJHOMEPHOM CITHCKE X. 3aTEM KaX-
JIBIA DJIEMEHT B CITUCKE YMHOKUTh HA MUHIUMAJIBHBINA AJIEMCHT.

12 Jlan cmomcok c. [lepenucaTh B CIUCOK X BCE HEHYJICBBIC SJIEMEHTHI
CIIMCKAa, YMHOKCHHBIC Ha 4 (C)KaTHE CIIHCKA).

13 OmnpenenuTh HOMEpa IJIEMEHTOB = 5, KOJIMYECTBO TOJOKHTEIbHBIX
AJIEMEHTOB JIJISI BCETO CITMCKA M TIPOM3BEACHUE BO3BEICHHBIX B KBAJApaT OTPHIIA-
TEJBHBIX AJIEMCHTOB.

14 HaiiTn MakcUMaJbHBIN AJIEMEHT U MEPECTaBUTh €ro C 1-M 3JIeMEHTOM
CITUCKA.

15 Jlan cnucok u3 16 nBonunsix mudp (0;1). OnpenenuTs CKOJIbKO pa3 B
3ToM cnucke MeHsierca yuciao 0 wa 1 wim 1 wa 0. Hanpumep, B cnucke
11110010001101 uucno mensiercs 6 pas.

16 HaiiTu MUHUMAaJIBHBIA SJEMEHT B OJJHOMEPHOM CIHCKE X. 3aTeM U3
KQ)KJIOTO DJIEMEHTA CIHUCKA BHIUECTh MUHUMAJIBHBIN DJIEMEHT.

3aoaua 2

1 Han cnucok c. Ilepenucarh B CIHCOK X BCE HEHYJEBBIE SJIEMEHTHI
CIIMCKa, BO3BEACHHBIE B KBaJApaT. 3aT€M YIOPSAOYUTh HOBBIN CIIUCOK.

2 Jlan crnucok c. Ilepenucarb B CHMCOK X BCE HEHYJEBBIE SJIEMEHTHI
CIIMCKA. 3aT€M YNOPSAIOYUTH HOBBIM CITUCOK.

3 [Hau criucok c. [lepenucaTh B CIIUCOK X HEHYJIEBBIE AJIEMEHTHI CIKMCKa
C, pa3JeJieHHbIE Ha 5. 3aTeM ynopsI0YUTh HOBBIN CIIUCOK.

4 Jlan ciimcok b. Ilepenucare B cniucok C KOpHH KBaJApaTHBIE U3 IOJIO-
KUTENIbHBIX AJIEMEHTOB CIHCKa b, JeleHHble Ha 5. 3aTeM yHnopsI0oYUuTh HOBBIN
CIIMCOK.
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5 Han coucok b. Ilepenucats B ciucok C KOpHU KBaJpaTHBIE U3 MOJIO-
KUTEJbHBIX 2JIEMEHTOB CITUCKa b. 3aTeM yIopsI0YUTh HOBBIN CITUCOK.

6 Jlan crmcok X. [lepenucarh B CIHCOK y AJEMEHTHI CIIUCKA X, OOJIbIINE
3. 3aTeM ynopsiI0uuTh HOBBIN CITHCOK.

7 JlaH OJHOMEpPHBIM CIHMCOK, a, B KOTOPOM HaXOJUTCS €IMHCTBEHHBIN
HYJIEBOW 3JIeMEeHT. HaliTu, rjie OH HaXOAUTCs, U YIOPSAIOYUTh 110 BO3PACTAHUIO
3JIEMEHTHI, PACOJIOKEHHBIE 32 HUM. BhIjaTh HAa 3KpaH HOMEp 3JIEMEHTA U YIIO-
PAIOYECHHBIN CITUCOK.

8 WM3BecTHO, 4TO B CIIUCKE X €CTh OJIMH AIeMeHT = 1. Onpeaenurs, Tae oH
HAXOJIUTCS, ¥ YIOPSIOYNUTH MO0 YOBIBAHUIO JIEMEHTHI, PACTIONOKCHHBIE 33 HUM.
BrigaTe Ha 3kpaH HOMED JIEMEHTA U YHOPSAOUYECHHBIN CIIUCOK.

9 B cmucke z oguH OTpUIIATENBHBIN 7eMeHT. HaliTi, rie oH HaxoauTcs,
Y YIOPAIOYUTH MO BO3PACTAHUIO JJIEMEHTBI, PACHOJIOKEHHBIE TIepe] HUM. BrbI-
JIaTh HA YKPAaH HOMEP JIEMEHTA U YIIOPSAIOUYECHHBIN CITUCOK.

10 Jlan omHOMEpHBIN CIHMCOK, a, B KOTOPOM HaXOMUTCS €IWHCTBEHHBIN
AJIEMEHT paBHBIN 5. HaliTu, r/ie OH HaAXOAUTCS, U YHOPSAOUYUTh MO yOBIBAHHUIO
3JIEMEHTHI, PACTIOJIOKEHHBIE MEPEl HUM. BbIath Ha 3KpaH HOMEp 3JIEMEHTA U
YIIOPSIAOYEHHBIN CITUCOK.

11 HaiiTu MakCUMaJbHBIA U MHUHHMAJIbHBIA 3JIEMEHTHI B OJHOMEPHOM
CIIMCKE X, a TaK)KE€ HX IMOPAJIKOBbIE HOMEpA. 3aTeM yHOPsSA04YMUTh IO BO3pacTa-
HHUIO DJIEMEHTHI, PACIOJIOKECHHBIE MEXKIY MaKCUMAJIBbHBIM W MUHHMaJbHBIM
3JICMEHTaMH.

12 HaiiTn MakCHMalbHBIN 3JIEMEHT W €r0 MOPSIKOBBIA HOMEDP B OIHO-
MEPHOM CHHUCKE X. 3aT€M YMOPSAOUYNUTH MO BO3PACTAHUIO IJIEMEHTHI, PACIIOJIO-
YKEHHBIC MOCJIE MAaKCUMAaJIbHOTO JIEMEHTA.

13 HaiiTu MUHUMAaNBHBIN DJIEMEHT W €ro TMOPSIKOBBII HOMEpP B OIHO-
MEpPHOM CITUCKE X. 3aTeM yMOPSI0YUTh MO YOBIBAaHUIO AJIEMEHTHI, PACIIOI0KCH-
HBIC TIOCJIC MUHUMAJIBHOTO 3JIEMEHTA.

14 HaiiTn mMakCHMaJbHBIN 3JIEMEHT W €ro MOPSIKOBBIM HOMEP B OJIHO-
MEPHOM CHHUCKE X. 3aT€M YMOPSAOYMUTH MO BO3PACTAHUIO AJIEMEHTHI, PacIoo-
YKCHHBIC MIEPEe]l MAKCUMAIIbHBIM 3JIEMEHTOM.

15 HailfTu MUHUMAIBHBIN AJIEMEHT W €ro MOPSIKOBBI HOMEP B OJHO-
MEpPHOM CIHUCKE X. 3aTEM YIOPSJOYHUTH MO BO3PACTAHUIO AJIEMEHTHI, PaCIOo-
YKEHHBIE TIEpE]] MUHUMAJIbHBIM 3JIEMEHTOM.

3aoaua 3

OnpenenuTs Matpuily (IABYMEpPHBIH CIHMCOK) W 3alOJHUTH CIIy4allHbIMU
3HAYECHUSIMU.

OnpenenuTs:

1) KOJIMYECTBO YETHBIX YKCEI B i-i CTPOKE;

2) CyMMY TOJIOKUTEIIBHBIX 3JIEMEHTOB B KaXKIOM CTOJIOIIE MaTPHIIHI;

3) pou3BeICHIE TIOJIOKUTEITHLHBIX 3JICMEHTOB B KOKIOM CTOJIOIE MATPHIIHI;

4) KOJTMYECTBO MOJIOXKHUTEIBHBIX JJIEMEHTOB B KQXKJIOM CTOJIOIE MaTPHIIBL;
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5) cpenHee apu(pMETHUECKOE TIOJOKUTEIBHBIX JJIEMEHTOB B KaXIOM
CTOJIOIIC MATPHUIIBL;

6) cpemHee TEOMETPHUYECKOE IIOJOKUTCIBHBIX JJIEMEHTOB B KaKIOM
CTOJIOIIC MATPHUIIBL;

7) CyMMy OTPHIIATEIbHBIX 3JIEMEHTOB B Ka)KIOM CTOJIOIEC MATPHIIBL;

8) mpousBeieHre OTPULIATEIBHBIX 3JIEMEHTOB B KaXKIOM CTOJIOIC MATPHIIbI;

9) MUHUMAJIBHBIN 3JIEMEHT B KaXKIOW CTPOKE MATPHIIBI. 3aTeM KaxKIyio
CTPOKY MATPUILbI Pa3/ICINTh HA MUHUMAJIbHBIN 3JIEMEHT CTPOKH;

10) MUHUMAIBHBIA 3JICMEHT B KaKIOW CTPOKE MATPHIIBI CPEIIU ITOJIOKH-
TEJILHBIX 3JIEMCHTOB;

11) MakCUMAaJTbHBIM 3JIEMEHT B KaXKJIOH CTPOKE MATPHIBI CPEAM OTpHIla-
TCJIbHBIX JIEMCHTOB;

12) MUHUMAJIBHBIN 3JIEMEHT B Ka)KIOM CTOJIOIC MATPHIIBI. 3aTeM KaXKIbIi
CTOJIOCI] MAaTPUIIBl YMHOXXKHUTHh HA MUHUMAJIbHBIN JIEMCHT;

13) MaKCHUMaIIbHBIM AJIEMEHT B Ka)KIOW CTPOKE MaTpHIlbl. 3aTeM K Kax-
JIOMY 2JIEMEHTY KaXXJI0M CTPOKH MPUOABUTh MAKCUMAaIbHBIN 3JIEMEHT CTPOKH;

14) MUHUMAJIBHBINA 3JICMCHT M €r0 HOMEP B KaKJIOW CTPOKE MaTPHIIBL. 3a-
TEM M3 KaXJO0r0 3JIEMEHTA Ka)XXJI0OW CTPOKHM BBIYECTh HOMEpP MHUHUMAJIbHOTO
AJIEMEHTA CTPOKHU;

15) HoMep MHHHMAJILHOTO 3JIEMEHTA B KaXKIOH CTPOKE MATPHIIbL. 3aTeM K
KKJIOMY 2JIEMEHTY KaKJI0M CTPOKHU MPUOABUThH HOMEP MUHUMAJIBHOTO 3JIEMEH-
Ta CTPOKU;

16) HoMep MaKCHMaJIbHOTO JICMEHTA B Ka)KJIOM CTOJIOIE MaTPHUIlbL. 3aTeM
KK AJIEMEHT KaXXJI0ro CTOJIOIAa YMHOXXHUTh HA HOMEP MaKCHUMAaJIbHOTO dJie-
MEHTa CTOJIOIA.
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JIABOPATOPHAS PABOTA Ne 3
PABOTA CO CTPOKAMM

3.1 Meroanuyeckue peKoOMeH AU

CTpOKI/I B PythOI’l — YIHOPAOAOYCHHBIC IIOCICAOBATCIBHOCTH CUMBOJIOB, HC-
IMOJBb3YCMBIC TSI XpaHCHUA U MPCACTABICHUA TEKCTOBOM I/IH(bOpMaHI/II/I, I109TO-
MYy C IOMOIIBIO CTPOK MOKHO pa60TaTL CO BCEM, UTO MOXCET OBITH npcacraBlJIiC-
HO B TEKCTOBOM opme.

S ='spam"s'

S ="spam's"

Crtpoku B anocTpodax U B KaBblUKax — OJHO U TO xe. [[puunHa Hanmuuus
ABYX BApHUAaHTOB B TOM, YTOOBI ITO3BOJIUTH BCTABJIATH B JIUTCpaJIbl CTPOK CUMBO-
JIbl KaBBIUEK WJIM anlocTpOo(OB, HE UCTIOJIb3Ys IKPAHUPOBAHHUE.

3KpaHI/IpOBaHHBI€ IIOCJICA0OBATCIIbHOCTHU ITO3BOJIAIOT BCTAaBUTh CHMBOJIBI,
KOTOPBIC CJIOKHO BBCCTH C KJIIABUATYPBHI.

Tabnuua 3.1 — DkpaHupoBaHHBIE MMOCIEI0BATEILHOCTH

JKpaHUPOBAHHAA Ha3znauyeHue
10C/1eJ0BATEJIbHOCTD
\n [TepeBox cTpoku
\f [TepeBox cTpaHUIlbI
\r BosBpar kapeTku
\t ['opu3oHTanBHAS TAOYIIAINS
\v BepTukansHas TaOysiius
\N{id} Unentuduxatop ID 6a3sr nanusix FOHUKOAA
\uhhhh 16-6utoBblii cumBosl lOHHMKOMAa B 16-puyHOM TMIpei-
CTaBJICHUHU
\Uhhhh... 32-6utoBbiii cumBOa HOHUKOMAa B 32-pHYHOM TIpe-
CTaBJICHUH
\xhh 16-puvHOE 3HAUCHNE CUMBOJIA
\ooo 8-puuHOE 3HAUYECHHE CUMBOJIA
\0 CumBout Null (He siBAsIeTCS MPU3HAKOM KOHIIA CTPOKH )

CTpokH B TPOHHBIX anOCTPOaxX WIN KaBbIYKaX

[';1aBHOE TOCTOMHCTBO CTPOK B TPOWHBIX KaBBIYKAaX B TOM, UTO UX MOKHO
UCIIOJIb30BaTh I 3allUCH MHOTOCTPOYHBIX OJIOKOB TeKcTa. BHyTpH Takoii
CTPOKH BO3MOXKHO TNPUCYTCTBUE KAaBBIUEK M amocTpodoB, TIaBHOE, YTOOBI HE
OBLIO TPEX KaBbIUEK MOAPS.
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 |DLE Shell 3.9.6

— O Pt

File Edit 5Shell Debug Options Window Help

Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [M5C v.1929 64 bit (&M
Ded4)] on win32

Type "help”, "copyright", "credits"™ or "license ()" for more information.

=== gtr = "''" hellc

mir

»>»» print (str)

hello

mir

[

Ln: 10 Col: 4
Pucynoxk 3.1

Ta6nuna 3.2 — OyHKIUH U METOIbI CTPOK

DOYyHKUUA WIA METOM Ha3nayenue

1 2

S='str'; S="str''; S =
lllstrlll; S : Illlllstrllllll

JIuTepansl CTpOK

S = "s\np\ta\nbbb""

DKpaHUPOBAHHBIEC MOCJICA0BATEIBHOCTH

S =r"C:\temp\new"’

HedopmatupoBannsie cTpoku (MOAABISIOT 3Kpa-

HUPOBAHHE)
S =Db"byte" Crtpoka 0aiToB
S1+ 82 Konkarenarus (Ci10xeHUE CTPOK)
S1*3 [ToBTOpEHUE CTPOKH
S[i] OOparieHne 1Mo HHIACKCY
S[i:j:step] W3BreyeHue cpesa
len(S) JlmuHa cTpoKU

S.find(str, [start],[end])

[Touck moxacTpoku B cTpoke. BoszBpamaer HOMEp
MEPBOTO BXOXKJICHUS WK —1

S.rfind(str, [start],[end])

[Touck moxacTpoku B cTpoke. BoszBpamraer HOMEp
MMOCJIEIHETO BXOKICHUS WK —1

S.index(str, [start],[end])

ITouck moacTpoku B cTpoke. BosBpaimaer HOMep
NEePBOTO BXOXKJEHUS WK BbI3biBaeT ValueError

S.rindex(str,
[start],[end])

[Touck moxacTpoku B cTpoke. Bo3zBpamaer HOMeEp
IIOCIEIHEr0 BXOXKAeHU WiH BeI3biBaeT ValueError
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IIpooonsicenue maon. 3.2

1

2

S.replace(mradsion,
MeHa[, maxcount])

3a-

3amMeHa 1ma0jioHa Ha 3aMCHY. maxcount OIrpaHUYN-
BacT KOJINYCCTBO 3aMCH

S.split(cumBo.r)

Paz0buenue CTpoKH 1o pa3faeauTesio

S.isdigit() CoCTOUT JI CTPOKA U3 UP

S.isalpha() CoCTOUT JI CTPOKA U3 OYKB

S.isalnum() CocTouT 1 cTpoKa u3 udp wim OyKB

S.islower() CocTouT 11 CTpOKa M3 CHMBOJIOB B HIDKHEM DPETH-
cTpe

S.isupper() CocTouT i CTPOKa U3 CUMBOJIOB B BEPXHEM pETH-
cTpe

S.isspace() CoCTOUT JIM CTPOKa M3 HEOTOOpaKaeMbIX CHMBOJIOB
(mpoGen, cumBou niepeBoja crpanuipl (\f'), "HoBas
crpoka" ("\n'), "mepeBox kapetku" ('\r'), "ropu3oH-
tanbHas TaOyisanus" ('\t') u "BepTHKanbHas TaOyIIs-
s (W)

S.istitle() HauwmHaroTcst In cioBa B CTPOKE C 3arjlaBHOW OyK-
BBI

S.upper() ITpeobpa3oBaHue CTPOKU K BEPXHEMY PETHCTPY

S.lower() [Ipeobpa3oBaHne CTPOKU K HUKHEMY PETUCTPY

S.startswith(str) Hauunaercs mm crpoka S ¢ mabiona str

S.endswith(str) 3aKaHYMBACTCS JIM CTPOKA S MaOJIOHOM Str

S.join(cnucok) COopKka CTPOKH M3 CIIMCKa C pa3fcuTeeM S

ord(cumBo.1) CumBout B ero ko ASCII

chr(uuciio) Kox ASCII B cuMBOJI

S.capitalize()

[lepeBoanT MEpBBI CUMBOJI CTPOKH B BEPXHUH pe-
TUCTp, 4 BCE OCTAJIbHBIE B HUKHHAN

S.center(width, [fill])

Bo3sBparaer OTHEHTPOBaHHYIO CTPOKY, MO Kpasm
kotopoit ctoutr cumBod fill (mpoben mo ymomya-
HUIO)

S.count(str,
[start],[end])

Bo3BpaiiaeT  KOIMYECTBO  HEMEPECEKAaIOIIUXCA
BXOXJEHUN MOJCTPOKM B JHMANa30HE [HA4yaao, KO-
Hell] (0 v 1MHA CTPOKH MO YMOJIYAHUIO)

S.expandtabs([tabsize])

Bo3sBpaniaer konuio CTpOKH, B KOTOPOM BCE CUMBO-
76l TaOyJSUU 3aMEHSIIOTCS OJIHUM WJIM HECKOJIb-
KUMH Tpo0enamMu, B 3aBUCUMOCTH OT TEKYILETO
cronbua. Ecau TabSize He ykaszan, pazmep TalOyis-
I[MU TI0JIaraeTcsl paBHBIM 8 mpobeam

S.Istrip(Jchars])

YJIaHeHI/IC HpO6€J’IBHBIX CHMBOJIOB B HA4aJIC CTPOKH

S.rstrip([chars])

YI[EU'IGHI/IC HpO6CHBHLIX CHUMBOJIOB B KOHIIC CTPOKH

S.strip([chars])

VYnanenue npoOenbHBIX CHMBOJIOB B Hayale U B
KOHIIE CTPOKH
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Oxonuanue maon. 3.2

1

2

S.partition(mao6Jion)

BosBpamiaer kopTex, conepKaliuii 4YacTbh Iepen
MEePBLIM IIA0JIOHOM, caM MIA0JIOH, U YacTh TIOCTE
mabsona. Ecnu 1m1abinoH He Hal[ieH, BO3BpaIlaeTcs
KOPTEXK, COAEpKAIUil caMy CTPOKY, a 3aTeM JBE
MYCTBHIX CTPOKU

S.rpartition(sep)

Bo3sBpamaer kopTtex, coaepxkKaiiuii 4acTh Iepen
MOCJIEIHUM IIIa0JI0OHOM, caM IIA0JIOH, U YacTh I10-
cie mabnona. Ecnu mabioH He HaiiieH, BO3Bpallia-
€TCs KOPTEX, COJEp KAl JBE MyCTHIX CTPOKH, a
3aTeM caMy CTPOKY

S.swapcase()

[IepeBOOUT CHMBOJIBI HUKHETO PETUCTpPA B BEPX-
HHUI, @ BEpXHET0 — B HUKHUU

S.title() [lepByro OyKBY Ka)JI0TO CJIOBa MEPEBOIUT B BEPX-
HUIA PETHCTP, a BCE OCTAIBHBIC B HUKHUI
S.zfill(width) Jlenaet nnuHYy CTpokd HEe MeHbmied width, mo

H€O6XOI[I/IMOCTI/I 3aII0JIHAA IICPBBIC CMMBOJIbI HYJIA-
MU

S.ljust(width,
fillchar="""")

Jlemaer nnauHy CTpokHM He MeHbined width, 1o
HEOOXOJAMMOCTH 3aroJHAS TOCJIEIHUE CHUMBOJIBI
cumBosioM fillchar

S.rjust(width,
fillchar="""")

Jlenaer anuHYy CTpoKM He MeHblued width, mo
HEOOXOJIMMOCTH 3alOJHsS MEPBbIE CUMBOJIBI CUM-
BosioM fillchar

BAKHO: [Ipu BbI30BE METOJOB HEOOXOJWMO MOMHHUTH, YTO CTPOKH B
Python oTHOCSTCS K KaTeropuu HEU3MEHSEMBIX MOCIIEIOBATEILHOCTEH, TO €CTh
BCE (DYHKITMHM ¥ METOJbI MOTYT JIMIIIh CO3/1aBaTh HOBYIO CTPOKY.

IIpumep 1

Ycnosue: Ilonp30Bateib BBOJUT TEKCT. BBIBECTH MCXOIHBINM TEKCT, 3aMe-
HUB B HeM cCJIOBO mnporpammupoBanue Ha I[IpOrPaMwuPoBaHuE. Beraucauts

KOJIMYCCTBO BCEX CJIOB.

Pemenue:

S = input("Bsedume ucxoouyro cmpoxy: ')
newS = s.replace('npocpammuposanue’, 'TipO2PaMuPoBaHuE')

print(newS)

Pesynbrar paboThl mporpaMMel IPUBEACH Ha puc. 3.2.
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Type "help™, "copvright™, "credits™ or "license ()™ for more information.

== RESTART: C:/Users/Vladimir,/Desktop/nabu no muroHy/nprMepH/task3.l.py ==

BESOMTE MCHOOHVE CTPOEY! OPOTpDaMMMpOEBEaHME NPOTPaEMMMpDOESHME NROTDaMMMpOEAHME O

porpaMMIMpOEaHMe
MpOrPaMwuPoBaHwE IMpOrPaMuPoBaHWE MpOrPaMwFPoBaHwE IpOrPaMwuPoBaHwE

o

Ln: 7 Col 4

PucyHnok 3.2

Ipumep 2

VYcnosue: Mcxoaupiii TeKCT HaOpaH ¢ OMMOKaMU: WHOTJA OTCYTCTBYIOT
poOeIbl MOCcIe BOMPOCUTEIBHBIX 3HAKOB. BetaBuTh 1 mpoben mocie Kaxiaoro
BOIIPOCUTEIIBHOIO 3HAKA, €CJIM OH OTCYTCTBYET IEpE] CICIYIOIIUM CIOBOM. A
TaKX€ BBIYUCIUTDH KOJUYECTBO CIOB «IIPOTPAMMHUPOBAHUEY.

Pemenue:
S = Input("Bseoume ucxoomyro cmpoxy: ')
finish ="

while s.find('?") '= -1 and s.find(*?") = len(s)-1:
finish +=s[0:s.find("?')+1] # cpes ¢ nawana cmpoxu oo ?
if s[s.find("?")+1] I="":
finish +=""

s = s[s.find(*?")+1:len(s)] # nepezanucvisaem cmpoxy 6 komopoi uwem

finish +=s[0:len(s)]
print(finish)

Pesynprar nmporpaMmmei:

A |DLE Shell 3.9.6 - O >

File Edit 5Shell Debug Options Window Help

Bython 3.9.6 (tags/v3.9%.6:db3ff76, Jun 28 2021, 15:26:21) [MSC w.1929% €4 bit
(AMDE4) ] on win32

Type "help"”, "copyright™, "credits™ or "license()" for more information.

===== RESTLART: C:/Users/Vliadimir/Desktop/nabu no mouroxy/oprmcpu/task3.2.py =

BEeOMTEe MCXOOHVE CTROKRY: XOpOomo?IMOoXo? OTMMYHO?HAOsansHO?
XOpOomo? ONoXo? oTmEHoe? MosansHo?

Frk

Ln: 7 Col 4

Pucynoxk 3.3
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IIpumep 3

VYcnosue: JlaH CIMCOK U3 S s3bIKOB ITporpammupoBanus. [lepenucare B
JIPYrof CIUCOK TOJIBKO T€, B KOTOPbIE HAYMHAIOTCA Ha ‘P’. 3aTeM YHNOPSAIOUYHUTH
1o asipaBUTy BTOPOM CIHCOK.

Pemenue:

language = ['python’, ‘pascal’, ‘'c++', 'php’, 'java’]

newList =[]

for i in range(len(language)):
if language[i][0] =="p":
newList.append(languageli])

print("Bmopoti cnucox 0o copmmuposku. ', newList)
newList.sort()

print("Bmopoti cnucox nocie copmmuposku: ', NewList)

Pe3ynbTaT nmporpaMmsi:

# |DLE Shell 3.9.6 - O >

File Edit Shell Debug Options Window Help

Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [MSC w.1%29% €4 bit (AMDeE4
}] on win32

Type "help”, "copyright"™, "credits™ or "license ()" for more information.

===== RESTART: C:/Users/Vliadimir/Desktop/nabu no nuroHy/nprmMeps/task3.3.py =====

Bropoll COMCOR OO0 COPTTHMDOEBEM: ['python', 'pascal', 'php']
Bropoll COMCOE OOCNE COPTTMDOBEM: ['pascal', 'php', 'python']
Lm: 7 Col: 4
Pucynoxk 3.4

3.2 3agaHus 1J1s1 CAMOCTOSITEJIbHOM PadoThI

3aoanue 1

1 Ilonp30BaTens BBOAUT TEKCT. BEIYMCIMTHL KOJWYECTBO CJIOB, HAaUMHA-
rommxcs Ha «M». KonnuectBo ciioB « KoMIIbrOTEp» MIIN «KOMITBIOTEPY», & TAKXKE
KOJINYECTBO IMPEII0KEHUM.

2 Ilomp3oBaTenb BBOAUT TEKCT. 3aMeHUTH B Tekcte ciaoBa «IIK» Ha
«KOMIIBIOTEP», MOACUMTAB UX KOJIUYECTBO.

3 Ilonap3oBarennh BBOOUT TEKCT. BEIBECTH HCXOMHBIN TEKCT, 3aMCHHUB B
HeM ciioBo «MBanoB M.W.» Ha «CumopoB A.A.». 3aMEHHUTH KPYyTJIbie CKOOKU Ha
burypHsbIe, MOJCYUTAB UX KOJTUIECTBO.

4 Tlonwp3oBaTenab BBOAUT TEKCT. BEIBECTH HMCXOOHBIM TEKCT, 3aMCHHUB B
HeM cioBo «Pascal» na «C++» 1 moacunTaB X KOJIMYECTBO. BEIUMCIUTE KOIH-
YECTBO CJIOB «KOMITBIOTEPY,
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5 Ilonp30Barenab BBOAUT TEKCT. BBIBECTH MCXOMHBIM TEKCT, 3aMCHUB B
HEM CJIOBO «IJIOXO» Ha «XOPOII0». BBIUUCINTE KOJIMYECTBO BCEX CIIOB.

6 Iloap30oBaTenb BBOAWUT TEKCT. BBEIUHMCINTHL KOJHMYECTBO CJIOB, HaYMHAa-
romuxcst Ha «Ay». KoimmdecTBo clioB «Mano» uian «Mano». 3aMEHUTh B TEKCTE
CJIOBA «JIOJUIAp» Ha «PYOIIb.

7 Ilonp3oBaTenb BBOIUT TEKCT. 3aMEHHUTH B TEKCTE clioBa «MaKkcHMallb-
HbI» Ha «HaunOonpmuit»y. Y naauts Bee cioBa «MBanos M.1.», BEIYUCIUTE KO-
JINYECTBO MPETI0KEHUN

8 Ilonwp3oBaTens BBOAUT TEKCT. 3aMEHUTh B TEKCTE CJIOBA «KPHU3HC» Ha
«IpobIIeMay, TIOJICYNTAB UX KOJWYECTBO. Y TaJTUTh BCE CIIOBA «KOMITHIOTEPY,

9 Ilomp30BaTens BBOAUT TEKCT. BBIBECTM MCXOIHBIA TEKCT, 3aMEHHUB B
HEM KBaJpaTHbI€ CKOOKH Ha KpyTJible. BEIUMCINTE KOJMYECTBO BCEX CJIOB U KO-
JIUYECTBO TMOSIBJIICHUS CIOBA «O0y4aeMBbIil».

10 ITosp30BaTelr BBOOUT TEKCT Ha. BBIBECTH MCXOIHBIN TEKCT, 3aMEHUB
B HEM CJIOBO «IIpobJieMa» Ha «3adada». Y 1aauTh Bce cioBa «MBanos M.1.».

11 Tlonw30BaTesb BBOJHMT TEKCT. BBIBECTH MCXOIHBIA TEKCT, 3aMCHHMB B
HEM CJIOBO «TPH» HA «YyJOBIECTBOPUTEIBHO». BBIUMCIUTH KOJIWYECTBO CJIOB,
HAUYMHAIOIIUXCS Ha «K».

12 Tlonbp30Bareslb BBOOUT TEKCT. BEIBECTH MCXOMHBIM TEKCT, 3aMECHHUB B HEM
CJIOBO «IyOIMpOBaHUE)» Ha «KOITMPOBAHUEY». BEIUUCIIUTD KOJTMUYECTBO BCEX CIIOB.

13 Tlonw30BaTeib BBOJMUT TEKCT. BBIBECTH MCXOMHBIA TEKCT, 3aMECHHUB B
HEM CJIOBO «YETBIPE» HA «XOPOIIO». BEIYMCINUTH KOJIUYECTBO BCEX CIOB U MPEN-
J0’KeHUH. 3aMEHUTh BCE CKOOKHM Ha IIPOOEIIbI.

14 Tlonp30BaTellb BBOJHUT TEKCT. BBIBECTH MCXOMHBIM TEKCT, 3aMECHUB B
HeM cioBo «Pascaly na «C++». Y aanuth cuMBoitbl '*'. 3aMeHUTH Bee mudpa Ha
pOOEJIBI.

15 Ilonp30BaTellb BBOOAUT TEKCT. BHIBECTH MCXOMHBIM TEKCT, 3aMEHUB B
HEM CJIOBO «IyOJIMPOBAHHUE» HA «KOIMMPOBAHHUEY. BHIYUCINTL KOMHMYECTBO BCEX
CJIOB.

3adanue 2

1 HcxomHblil TEKCT HAOpaH ¢ OMIMOKaMU: MHOTJA OTCYTCTBYIOT MTPOOEIbI
nociyie Touek. BeraButh 1 mpoben mociie KakJaoi TOUKH, €ClId OH OTCYTCTBYET
nepes CASAYIINUM MPEAIOKEHUEM. A TaKKe BBIYUCIUTH KOJUYECTBO CIIOB U
MPEAJI0KEHHM.

2 VcxonHblit TeKCT HaOpaH ¢ omrOKkamMu: BhIBECTH UCXOIHBIN TEKCT, 3a-
MEHUB B HEM CTpOYHbIE (Majbie) OYKBBI, CIEAYIONINE 32 TOUKOW U MPOU3BOIb-
HBIM KOJIMYECTBOM MpoOeoB, Ha MpomnucHbie (0onbinne) OykBbl. B ucxomaHom
TEKCTE MOXET ObITh MHOTO MPEJJIOKEHUN U TOYEK. A TAK)KE BBIYUCIHUTH KOJIH-
YECTBO CJIOB U MPEIJI0KEHUM.

3 B rtekcte 3aMeHuTh UU(GpHI Ha UX CIOBECHblE Ha3BaHUsA McxonHbIN
TEKCT HaOpaH ¢ OMMOKaMHU: MEXAy HEKOTOPBIMU CIOBAMHU IO HECKOJBKO MPO-
0enoB. 3aMEHUTh B TEKCTE MOAPS HUIyIIHE TPOOETbl OAHUM MPOOEoM. (

4 B TekcTe 3aMEHUTb CUMBOJIBI apupMeTudeckux onepanuii (+-*/) Ha ux
CJIOBECHbBIE HAa3BaHMSI.
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5 Hcxonnsiii TEKCT HaOpaH ¢ OMTMOKAMU: TIOCTIE CJI0OBA MOXKET HAXOIUTh-
csi OJIUH WM Oosiee MpoOesioB mepea TOUYKOM (Win HeT). BriBecTH HCXOAHBIN
TEKCT, yOpaB B HEM 3TH IPoOEIbI Mepea TOUYKOH (MEXIy CIIOBOM M TOuYKoi). B
HCXOJTHOM TEKCTE MOXET ObITh MHOTO MPE/IOKEHUN U TOUEK. A TaKKe YIAIUTh
CUMBOJIbI '#'.

6 VcxomHbiit TekcT HaOpaH ¢ omrOkamMu. BBIBECTH MUCXOIHBIN TEKCT, 3a-
MEHHB B HEM CTpOUHbIe(Mabie) OYKBBI, CIEAYIONINE 32 TOYKOW M OJIHUM IpO-
oemom, Ha mporucHbIe(00bIMEe) OyKBBL. B MCXOMHOM TEKCTE MOXKET OBITH
MHOT'O TPEJIOKEHUI U TOYEK. BBIYUCINTL KOJIMYECTBO CIIOB, HAUMHAIOIIUXCS
Ha OYKBY «A».

7/ Tlonmb3oBaTenb BBOJUT TEKCT HAa PYCCKOM si3bIKE. BBhIBECTH MCXOIHBIN
TEKCT, 3aMEHUB B HEM Bce 3arjlaBHble (mpomucHbie (Oombiiue)) OyKBbI Ha
CTpOUHbIE (MaJible). BBIYMCIUTD KOJIMYECTBO CIIOB, a TAKXKE KOJIMYECTBO MpE-
JIO’)KEHUN. A TakKe yIaluTh CUMBOJIBL '(@)'.

8 Hcxoansiii TekcT HaOpaH ¢ ommOKaMu: BbIipaskeHusl, 3aKIIOYCHHBIC B
CKOOKHM, UMEIOT OJIMH TIpo0es B Havalie U B KOHIIE. BhIBECTH MCXOHBIN TEKCT,
yOpaB B HEM MpOOEIbI MOCNIe OTKPBIBAIOIIEH CKOOKU, a TakKe TMepe]] 3aKpbiBa-
folei ckoOKoi. B MCXOIHOM TeKCTe MOXKET ObITh MHOTO BBIPaKEHHM, 3aKII0-
YEHHBIX B CKOOKH. (

9 HMcxoanbiii TeKCT HaOpaH ¢ omrOKkamMu. BEIBECTH MCXOIHBIN TEKCT, 3a-
MEHHB B HEM CTPOYHbIE (Majbie) OYKBBI, CICAYIOMNE 32 TOYKONH U MPOU3BOJIb-
HBIM KOJIMYECTBOM MpPOOEJIOB, Ha MponucHbie (Oombine) OykBol. B rcxogHom
TEKCTE MOXKET OBbITh MHOTO MPEJIOKEHUN U TOYEK. A TaKKe BBIYUCIUTH KOJIU-
yecTBO coB «I1K».

10 Ucxonuslii TekcT HabpaH ¢ OMMOKAaMHU: TOCJIE CIIOBA MOXET Haxo-
JTUTHCSI OJIUH WK Oosiee poOesioB repen 3ansToi (wi HeT). BeiBecTn ncxo-
HBIM TEKCT, yOpaB B HEM IIPOOEIIBI TIepe/1 3amsTol (MeXIy CIOBOM M 3amsiToil). B
HCXOJTHOM TEKCTE MOXKET ObITh MHOTO MPEUIOKEHUN U 3alsAThIX. A Takxke yja-
JUTh CUMBOJIBI ‘-,

11 Wcxomusiif TeKCT HaOpaH ¢ omuOKaMu: BolpakeHus1, 3aKITI0OUEHHBIC B
CKOOKHM, MIMEIOT OJIUH Ui OoJsiee poOesIoB BHAavYajle U B KOHIlE (Miu HET). BrI-
BECTU UCXOJHBIN TEKCT, YOpaB B HEM MPOOEbl TOCIE OTKPHIBAIOIIEH CKOOKH, a
TaKXKe Tepes] 3aKphIBarolell CKOOKo. B MCXOAHOM TEKCTe MOXKET ObITh MHOTO
BBIpAKEHUMN, 3aKJIFOUCHHBIX B CKOOKHU.

12 Wcxonuslii TekcT HaOpaH ¢ OIMOKaMM: TIOCIIE CJIOBA MOXET Haxo-
JTUTHCSI OJWH TIpoOes mepes 3amsiaTod WM HET. yOpaTh B TEKCTE ITH MPOOEbI
nepes] 3ansiaToi (MEeXIy CJIOBOM M 3amsiToi). B UCXOJHOM TEKCTE MOXKET OBITh
MHOT'0 TIPEJIOKEHHI 1 3aNAThIX. A TaK)Ke YAaTUTh CUMBOJIBI '$'.

13 Hcxonuslif TEKCT HAOpaH ¢ OUIMOKAaMU: HEKOTOPBIE CJIOBA MO OIIHUOKe
HAUYMHAIOTCS HE C OJJHOW MEpBOM 3ariaBHOM OYKBBI, a C JBYX 3arjlaBHbIX OYKB.
HcnpaBuTh TEKCT.

14 Vicxomuswiii TeKCT HaOpaH ¢ OMMOKaMU: WHOTZIa OTCYTCTBYIOT MpoOe-
JBI TIOCTIe 3anaThiX. BetaButh 1 mpoben mocne Kakaon 3amaroi, eciiu OH OTCYT-
CTBYET MEpeNl CIEIYIOIIMM CJIOBOM. A TaK)K€ BBIYHCIUTH KOJUYECTBO CJIOB
«Uupopmatukay.
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15 Wcxonnsiii TeKCT HaOpaH ¢ OMMOKaMHU: WHOTJA OTCYTCTBYIOT mpobe-
JIBI TIOCIIe ToueK. BeTaBuTh 1 mpoben mocie Kax a0l TOYKH, €CII OH OTCYTCTBY-
eT Tepes CISAYIONUM TPEIOKEHIEM, a TAK)KE BBIUHUCIUTH KOJUYECTBO TIPE/I-
JIOKEHUH. A TakKe YJaIUTh KBaJpaTHbIE CKOOKH.

3aoanue 3

1 Jan cnucok dhaMmiini COTPYIHUKOB (Maccus [.] string). IlepenucaTs B
APYTo¥ CIHMCOK TOJBKO (haMUIINU, Ubsl JUIMHA OoJblne 7 OykB. 3aTeM ymopsuo-
YUTH 10 ai)aBUTy BTOPOU CITUCOK.

2 [an crircok (ammimii COTpYIHUKOB (Maccus [.] string). llepenucats B
APYTrof CHHCOK TOJIBKO Te (haMUIMM, KOTOphIE 3aKaHUYMBAIOTCS Ha ‘a’. 3aTem
YHOPSAOYHUTH 1O ai(haBUTy BTOPOU CITUCOK.

3 Han cnucok ¢haMuiuii COTpyIHUKOB (Maccus [.] string). Ilepenncats B
APYrofl CHHMCOK TOJIBKO T€ (paMWIMK, KOTOpbIE 3aKaHUMBAIOTCA Ha ‘B’. 3aTeM
YIOPSIIOUUTH 10 alihaBUTY BTOPOM CIHCOK.

4 Jlan cnmcok (amunuii coTpyaHukoB. [lepenucats B Apyrow Cnmucok
TOJIBKO T€ (paMHJIMU, B KOTOPBIX BTOpas OykBa ‘J’. 3aTeM YHNOPAJOUYUTH MO ajl-
(GhaBUTY BTOPOM CITHUCOK.

5 Han cniucok u3 10 roponoB (maccus [.] string). llepenucats B 1pyroi
CIIMCOK TOJIBKO T€ TOpO/ia, B KOTOPBIX TPEThsl OykBa ‘K’. 3aTeM yHOPSJOUYUTH IO
andaBUTy BTOPOH CITUCOK.

6 Han cnmcok u3 10 roponoB (maccus [.] string). llepenucaTh B Apyroi
CITMCOK TOJIBKO T€ rOpOJa, KOTOPbIE 3aKaHYMBAIOTCA Ha ‘B’. 3aTEM YIOPSIAOYNUTH
1o andaBUTy BTOPOM CITUCOK

7 Han cniucok u3 10 roponos. Ilepenucars B APYyroi COUCOK TOJBKO Te€
ropojia, 4Yb€ Ha3BaHueE JJIMHHEe 7 OyKB. 3aTeM ynopsao4uTh Mo andaBUTy BTO-
pOU CITUCOK.

8 3aman cnmcok u3 20 Ha3BaHWM TOPHBIX BEPUIUH (Maccug [.] string).
Ilepenucare B ApyroM COUCOK TOJIBKO TE€ BEPLIMHBI, Yb€ HAa3BaHUE JJIMHHEE 7
OyKB. 3aTeM yHnopsI0YHUTh MO ajiaBUTy BTOPOM CITUCOK.

9 3agan cnmcok u3 20 Ha3BaHWM TOPHBIX BEPUIUH (Maccug [.] string).
[lepenucatph B Apyroi COUCOK TOJBKO T€ BEPUIMHBI, HA3BaHUE KOTOPBIX OKaHUU-
BaeTCs Ha «Tay» Wiu “tau”. 3ateM ynopsA04uTh 1o andaBUTy BTOPOU CITUCOK.

10 3apan cnucok u3 20 Ha3BaHUN TOPHBIX BEpUIUH (Maccus [.] string).
[lepermmmcath B Apyroi COUCOK TOJBKO T€ BEPIIMHBI, HA3BaHUE KOTOPHIX OKAHYH-
BAeTCsI Ha «POK» WK ‘TOK’. 3aTeM ynopsiouuTh 1o andaBUTy BTOPOU CITHCOK.

11 3apan cnucok u3 20 Ha3BaHUM TOPHBIX BEPIIUH (Maccus [.] string).
[lepemmcaty B Ipyroi COMCOK TOJIBKO T€ BEPIIMHBI, HA3BAaHUE KOTOPBIX BTOpAs
OykBa «M». 3aTeM ymopsiI0UnTh MO anaBUTy BTOPOU CIHCOK.

12 3anan cnucok u3 10 umen neBouek (maccus [.] string). llepenucats B
APYTo¥ CHHCOK TOJIBKO T€ UMEHa, B KOTOPBIX ecTh poBHO 1 OykBa «P». 3arem
YHOPSAOYHUTH 10 asihaBUTy BTOPOU CITUCOK.

13 3apman cnucok u3 10 umen aeBouex (maccus [.] string). [lepenucats B
APYTO# CIHCOK TOJBKO T€ UMEHA, B KOTOPHIX HET OykBhI «P». 3aTem ynopsao-
YUTH 10 ai)aBUTy BTOPOU CITUCOK.
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14 ]Jlan crimcok pamwimii COTPYIHUKOB (Mmaccus [.] string). Tlepenmcarts
B JIPYroil COUCOK TOJIbKO T€ (haMHJIMU, KOTOpPbIE 3aKaHYMBAIOTCS Ha ‘OBa’ WIIU
‘ova’. 3ateM ynopsJIouuTh 1Mo aja(paBUTy BTOPOH CITUCOK.

15 3anan cnucok u3 20 Ha3BaHUN TOPHBIX BEPIIMH (Maccus [.] string).
[lepenucaTh B Ipyroil CMCOK TOJBKO T€ BEPUIMHBI, HA3BaHUE KOTOPHIX OKaHYH-
BACTCsI HA «POK» WU ‘TOK’. 3aTeM yHopsiouuTh 10 aih)aBUTy BTOPOU CIHCOK.
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JIABOPATOPHAS PABOTA Ne 4
PEI'YJISIPHBIE BBIPA’KEHUSA

4.1 MeToanueckue peKOMeHIAIUU

PerymsipHble BBIpaKEHUS, TaKXKE Ha3bIBa€MbIC Ie€geX, HCIOIb3yIOTCs
NPaKTHYECKHA BO BCEX SI3BIKAX MporpaMMupoBanus. B python onu peannzoBansbl
B CTaHJIaPTHOM MOJTYJIE Te.

OH MIMPOKO HCIIOJIB3YeTCS B €CTECTBEHHOW 00paboTke s3biKa, BeEO-
MPWIOKEHUSAX, TPEOYIOIUX MPOBEPKU BBOJIA TEKCTa (HAmpUMep, ajpeca dJeK-
TPOHHOM ITOYTHI), W IMOYTH BO BCEX MPOCKTAX B 00JACTH aHANM3a JAHHBIX, KO-
TOPBIC BKIIFOYAIOT B CEOsI HHTEIIEKTYATbHYIO 00pabOTKY TEKCTA.

Cunrakcuc RegEx

CHHTaKCUC y pPEryjsipHbIX BbIpaXeHUl HEOObIYHBbIH. CHMBOJBI MOTYT
OBITh KaKk OyKBaMH WM LU(QPBL, TAK U METAaCUMBOJIaMH, KOTOpbIE 3a/1al0T I11a0-
JIOH CTPOKH.

Tabnuua 4.1 — CUMBOJIBI [Tl pETYJISIPHBIX BBIPAKECHUM

CuMBo Haznauenue
OnuH CHMBOJI KPOME HOBOM CTPOKH
\ [TpocTo Touka ., 0OpaTHBIH cielnr \ yOupaeT Maruio BCceX CIelualb-
HBIX CUMBOJIOB.
\d Onna mudpa
\D OnuH cMMBOJT KpoMme A(PHI
\w OpnuH OyKBEHHBIN CUMBOJI, BKIIFOUAs IIU(PPHI
\W OnuH cUMBOJI KpoMe OYKBBI M LIU(PPBI
\s OpuH npoOenbHbIN (BKIItOUas Tad U MEPEHOC CTPOKH )
\S OnauH He POOETbHBIA CHMBOJT
\b ['panuIs! cioBa
\n Hogas cTpoka
\t TaOynsiust
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Tabnuna 4.2 — MoaupuKkaTopsl JJIsl pETYISIPHBIX BbIPAXKCHHIM

Mopauduxarop Haznauenue
$ Komnen ctpoku
A Haudano ctpoku
abjcd CootBercTByeT ab wim de.
[ab-d] OmuH cuMBoIT: a, b, ¢, d
["ab-d] JIro0oit cumBoII, Kpome: a, b, ¢, d
0 W3BrieueHne 37€MEHTOB B CKOOKaX
(a(bc)) W3BiieyeHue 3JIEMEHTOB B CKOOKaX BTOPOTO YPOBHSI
Tab6nuna 4.3 — IToBTOPHI 17151 peTyISIPHBIX BHIPAKCHHIM
[ToBTOpPBI Hasnauenne
} [ab]{2 2 HENPEePBHIBHBIX MOSBJICHUS a WU b
5} [ab}2, OT 2 10 5 HETPEPBIBHBIX MOSIBJICHUS a WK b
1 [ab{2. 2 v OoJIbIIIe HETTPEPHIBHBIX MOSBIICHUS a WU b
+ OJTHO WJTH OOJIbIIIE
* 0 unu 6ombITe
? 0 wm 1

PerynspHbie BIpaKEHUS UCIIOIB3YOTCS IS
— JUTSI OIIPEJICIICHHS HYy>)KHOTO (hopMaTa, Harpumep, Tesie)OHHOro HoMepa
i email-ampeca;
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— 11151 pa30MBKU CTPOK Ha MOJACTPOKY;
— JUIsl IOMCKA, 3aMEHBI U U3BJICYEHUS CUMBOJIOB;
— 117151 OBICTPOTrO BBINOJHEHUSI HETPUBUAIBHBIX ONEPALIUN.

Ipouenypsl 1 GpyHKIIUH

re.match(pattern, string)

OTOT METOJ UIIET MO 3aJaHHOMY I11a0JIOHY B Hauyaje cTpoku. Hampumep,
ecnu BbI3BaTh MeToj match() Ha ctpoke «AV Analytics AV» ¢ 1ra6ioHom
«AV», T0o 0oH 3aBepiuTcs ycnenrHo. Ho ecnu uckars «Analytics», To pe3ynbrart
OyJeT OTpUlaTEIbHBIMN.

re.search(pattern, string)

Meton noxosx Ha match(), HO UIIIET HE TOJILKO B Havasie CTPOKU. B oTiu-
yue OT npenpiaymero, search() BepHET OOBEKT, €CIU MBITATHCS HAUTH
«Analyticsy.

re.findall(pattern, string)

Bo3sBpamaer cnucok Bcex HaijeHHbIX coBmajeHuil. Y meroaa findall()
HET OFpaHI/I‘IeHI/Iﬁ Ha IOMCK B HA4YaJIC UJIM KOHIIC CTPOKMH.

re.split(pattern, string, [maxsplit=0])

OTOT METOJT pa3fieisieT CTPOKY 0 3a/IaHHOMY I11a0JIOHY.

re.sub(pattern, repl, string)

Himet mabioH B CTpOKE U 3aMEHSIET €ro Ha yKa3aHHYI0 MoacTpoky. Ecimu
mabJIOH HE HalIeH, CTPOKa OCTaeTCI HEU3MEHHOM.

Hpumep

YcnoBue: U3BIEKUTE UM TIOJIb30BaTeNsA, UM JoMeHa U cyhPukc U3 1aH-
HBbIX email-agpecos.

Pewenue:

import re

emails = """zuck26 @facebook.com
page33@google.com
jeffA2@amazon.com™""

pattern = r'(\w+)@([A-Z0-9]+)\.([A-Z]{2,4})' # 6600um ycrosus noucka
8 NePEMEHHYIO

result = re.findall(pattern, emails, flags=re.IGNORECASE) #gpnae
re.IGNORECASE wyorcen umo 6v1 uckamo 6e3 yuema pecucmpa cumsoios

print(result)

Pe3synbpTaT nporpamMmsl mpuBeeH Ha puc. 4.1.
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# |DLE Shell 3.9.6 - O >

File Edit Shell Debug Options Window Help

Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [M5C +.1%2% 64 bit (AM
De4)] on winiz

Type "help™, "copyright™, "credits"™ or "license ()™ for more information.

===== RESTART: C:/Users/Vliadimir/Desktop/nafu no nouro=sy/nopimepu/taskd.l.py =====

[({"zuckZe', 'facebook', 'com'), ('page33d', 'google', 'com'), ('"jeff4z2', 'amazon'
, 'com')]

Ln: & Col: 4

Pucynok 4.1

4.2. 3anaHus 1J151 CAMOCTOSITEIbHOM padoThI

3aoanue
1 Hamucatp peryisipHOE BbIpaKEHHE, ONPEEIISIoniee SIBIsIeTCs U JIaH-
Has cTpoka ctpokoi "abedefghijklmnopqrstuv18340" unu Her.

[Tpumep npaBunbHbIX BeipaxeHuit: abcdefghijklmnopqrstuv18340.
[Ipumep HENPaBUJIBHBIX BBIPAKEHUU:

abcdefghijklmnoasdfasdpgrstuv18340.

2 Hammucatp peryispHOe BBIPOKCHHE, OMPEICIIAIONIee ABISCTCS JIM JaH-
Has ctpoka GUID ¢ wimm 6e3 ckobok. I'ne GUID sto cTpouka, cocTosias u3 §,
4,4, 4, 12 mecTHaAATEpUYHBIX UU(Dp pa3aEICHHBIX THPE.

[Ipumep  TPaBHIBHBIX  BBIPAKCHHIA: ¢02fd0e4-00fd-090A-ca30-
0d00a0038ba0.
[Tpumep HETPaBUIIbHBIX BBIPAKCHUM:

e02fd0e400fd090Aca300d00a0038ba0.

3 HanwucaTe peryisipHoe BBIpaK€HHE, ONMPEACIISIIONIee SIBJIAECTCS JIU 3a-
JaHHas cTpoka npaBuiibHbiIM MAC-anpecom.

[Tpumep npaBusibHbIX BeipaxkeHuit: aE:dC:cA:56:76:54.
[Ipumep HenpaBunbHBIX BeIpaxkeHuii: 01:23:45:67:89:Az.

4 Hanucatp peryisipHOE BBIPAXKEHHE, ONPENEIIAIONIEe SBISETCS U JTaH-
Has crpouka BamAHbIM URL agpecom. B nannoun 3amaude mpaBuiibHbiIM URL
cuuTaroTcs anapeca http u https, ssBHOe ykazaHue MPOTOKOJIA TAKKE MOXKET OT-
CYyTCTBOBATb. YUUTHIBAKOTCA TOJBKO aJpeca, COCTOAIINE U3 CUMBOJOB, T.c. [P
anpeca B kauectBe URL He mpuCyTCTBYIOT npu IpoBepke. [lomyckaroTcs noa-
JIOMEHBI, yKa3aHue nopra jgoctyna depes apoeroune, GET 3ampocsl ¢ nepena-
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4yel nmapaMeTpoB, JOCTYII K MOJAMANKaM Ha JOMEHE, JIOMYCKAETCsl HATMYHE SIKOPSI
yepe3 pemetky. OIHOOYKBEHHbBIE JOMEHBI CUUTAIOTCS 3alpelieHHbIMU. 3arpe-
HIEHBI CIEIICUMBOJIbI, HAIPUMEDP «—» B Hayaje U KOHIE UMEHH JIOMEHA. 3arpe-
IIEH CUMBOJ « » W MpoOen B UMEeHHU JomeHa. [Ipu cocTaBiaeHUHN peryssipHOro
BBIPAKCHUSI OPUEHTUPYMUTECH HA CIMCOK IMPABUJIBHBIX U HENPABWIbHBIX BBIPA-
YKCHUH, 3aIaHHBIX HUXKE.

[Tpumep IIPpaBUJIbHBIX BBIPAKEHHUIM: http://www.zcontest.ru,
http://zcontest.ru.
[Tpumep HenpaBuUIbHBIX BeIpakeHuit: Just Text, http://a.com.

5 Hammcatp peryisipHO€ BBIpa)X€HHE, ONPEAEIAIONIEe SIBIACTCS U J1aH-
Has CTPOYKA MIECTHAAUATUPUUYHBIM uaeHTHupukaropoMm neta B HTML. I'me
#FFFFFF s 6enoro, #000000 nist weproro, #FF0000 st kpacHOrO U T.1.

[Tpumep npaBunbHbiX Beipaxenuii: #FFFFFF, #FF3421, #00ff00.
[Tpumep HenpaBUIIbHBIX BeIpakeHuil: 232323, f#fddee, #{d2.

6 Hamucats perynsipHoe BhIpaKE€HUE, ONPeIesIoIIee, IBISETCS JIU JaHHas
cTpouka jaroit B popmare dd/mm/yyyy. Hauunas ¢ 1600 rona 10 9999 rona.

[Tpumep npaBusibHBIX BeipakeHuit: 29/02/2000, 30/04/2003, 01/01/2003.
[Tpumep HenpaBUIIBHBIX BeIpakeHuit: 29/02/2001, 30-04-2003, 1/1/1899.

7 HanwucaTh peryssipHOE BbIpa)KeHUE, ONpeeNstoniee sIBAsSETCs U J1aH-
Hasl cTpouka BanuaHbIM E-mail agpecom cornacno RFC nog Homepom 2822.

[Ipumep ITPAaBUJIBHBIX BBIPAKCHU: mail@mail.ru,
valid@megapochta.com.

[Ipumep HempaBWIBHBIX BbIpaxeHui: bug@@@com.ru, @val.ru, Just
Text2.

8 CocTaBUTh PETYJAPHOE BBIpAKEHHUE, OMpEEsIoNiee, ABISETCS U 3a-
nanHas ctpoka IP agpecom, 3anMcaHHbIM B IECATUYHOM BHUJIE.

[Tpumep npaBunbHbIX BeipaxkeHuit: 127.0.0.1, 255.255.255.0.
[Tpumep nenpaBuibHbIX BeipakeHuit: 1300.6.7.8, abc.def.gha.bed.

9 IlpoBepuTh, HAZEKHO JIX COCTaBJIEH NMapoib. [laposb cunTaercs Hamex-
HBIM, €CJIH OH COCTOMT U3 8 Miau 00jiee CUMBOJIOB, IJIE¢ CHUMBOJIOM MOYKET OBITh
aHrnuiickas OykBa, nudpa U 3HaK noauepkuBanud. [laponas noiKeH coaepxkarhb
X0Ts Obl OJIHY 3arjlaBHYI0 OYKBY, OJTHY MAJICHbKYIO OYKBY U OJHY LU]pY.

[Tpumep npaBunbHbIX BeipakeHuit: CO01_Pass, SupperPasl.
[Tpumep HenpaBuiibHbIX BeipaxkeHuit: Cool pass, COOL.

10 IIpoBeputb, ABISIETCS JIM 3aJaHHAS] CTPOKA IIECTU3HAYHBIM YHUCIIOM,
3alUCaHHBIM B JIECATUYHON CHUCTEME CUMCICHHs 0e3 HyJel B CTapUIMX paspsi-
nax.
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«tm».

[Ipumep npaBUIIbHBIX BeIpaxkeHuil: 123456, 234567.
[Ipumep HenpaBUIIBbHBIX BhIpakeHU: 1234567, 12345.

11 Ecth TekcT co crimckamu 11eH. M3Bieus n3 Hero 1nieHsl B USD, RUR, EU.

[Ipumep mpaBUIIBHBIX BbIpaxeHui: 23.78 USD.
[Ipumep HenpaBuibHBIX BeIpaxkenuii: 22 UDD, 0.002 USD.

12 TlpoBepuTh CyIIECTBYIOT JU B TeKCTE U(PHI, 32 KOTOPHIMU HE CTOUT

[Tpumep mpaBUIbHBIX BeIpakeHuii: (3 +5)—9 x 4,
[Ipumep HenpaBUIIBHBIX BBIpaXKEHUM: 2 * 9 — 6 x 5.

13 COSI[aTI) 3allpoC AJIA1 BbBIBOJA TOJIBKO ITPABHUJIBHO HAIITMCAHHBIX BbIpa-

KEHUN CO CKOOKaMM (KOJMYECTBO OTKPBITHIX U 3aKPBITHIX CKOOOK JOJKHO OBITh
OJIMHAKOBO).

[Tpumep npaBUIBHBIX BhIpaxenuid: (3 +5)—9 x 4.
[Tpumep HenpaBUIIBHBIX BeIpakeHuit: ((3 +5) —9 x 4.

14 Bpems umeet ¢opmaT yacbl:MUHYTHL. M 4ackl, 1 MUHYTBI COCTOST W3

nByx 1udp, Hanpumep 09:00. Hanmumure perynsipHOe BbIpaKeHHUE JJIA MOUCKa
BpeMeHH B cTpoke: “3aBTpak B (09:00”. Yurure, uto “37:98” — HeKoppeKTHOE
BpEMSI.

15 PazoOpath apudmeTniecKkoe BhIpaKeHUE.
ApudmMernueckoe BHIPAKEHUE COCTOUT M3 JIBYX YHUCEN M ONEpaIli MEXK-

Jy HAMHU, Hallpumep:

1+2

1.27*3.4

-3/ -6

-2-2

Cnucok onepanuid: “+7, «-», “*” u “/”.

Takxe MOTyT IPUCYTCTBOBATH MPOOEIIBI BOKPYT ONepaTopa U YMCell.
Hanummre perynspHoe BeIpakeHUE, KOTOPOE HAAET Kak BcE apudMeTH-

YEeCKOe JICUCTBUE, TaK U (Yepe3 rpyMIibl) J1Ba ONEpaH/Ia.
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JABOPATOPHAS PABOTA Ne 5
®YHKIUN

5.1 Meroauueckue peKOMeHIAUMN

dyHKIMA — 3TO QparMeHT KoJa, KOTOPhIi MOXHO BBI3BaTh U3 JIFOOOTO
Mecta nporpaMmbl. Co3aHue MOJIb30BATEIBCKUX (DYHKIMN, KOTOPBIE TTO3BOJISIT
YMEHBIIUTH H30BITOYHOCTH MPOrPAMMHOTO KOJIa U MOBBICHTB €r0 CTPYKTYPHPO-
BaHHOCTb.
Onpeodenenue ¢ynxyuu. OyHKIHS ONMPEIENIICTCS ¢ TIOMOIIBIO KIIFOYEBOTO
ciioa def o ciemyromieit cxeme:
def <Ums pynkuuu>([<[lapameTpsr>)):
<Teso ¢pyHkuun>
[return <Pe3yabTar>|

NMsa QyHKIUU JOJKHO OBITh YHHKAJIBHBIM HICHTU(PUKATOPOM, COCTOS-
UM U3 JJATUHCKUX OYKB, U(p U 3HAKOB MOJYEPKUBAHUS, TpUUEM UM (PYHK-
MY HE MOKET HAa4MHAThC ¢ LU(Ppbl. B kauecTBe MMEHU HEIb3s1 HCIOIB30BATh
KJIIOUEBBIEC CIIOBA, KPOME TOro0, CleAyeT h30erath COBMAJICHUN C Ha3BaHUAMHU
BCTPOCHHBIX MACHTU(PUKATOPOB. Peructp cuMBOJIOB B Ha3BaHUU (DYHKIIMM TaK-
K€ UMEeT 3HAaYCHHUE.

[Tocne MeHu B KPYIIIbIX CKOOKaX MOXKHO YKa3aTh OJIMH WJIA HECKOJILKO Ta-
paMeTpOoB uepe3 3arsTyro, a ey (yHKIMS HE TPUHUMAET apaMeTphbl, TO YKa3bl-
BAaIOTCS TOJIBKO KpyTJible CKOOKH. Ilocie KpyriibIx ckoOOK CTaBUTCS IBOETOUHE.

Teno ¢pyHKIMU TpeACTaBIIeT COOOM COCTaBHYIO KOHCTpyKIuto. Kak u B
0001 COCTaBHOM KOHCTPYKLMH, UHCTPYKIMU BHYTPU (PYHKIIMH BBIACISIOTCS
OJIMHAKOBBIM KOJIMYECTBOM IpoOesioB ciieBa. KOHIIOM (yHKIIMM CUMTAETCS WUH-
CTPYKIIUSI, TIEpEel KOTOPOW HAXOJUTCA MEHbIIEE KOJIUYECTBO MpooOenoB. Eciu
Teno (PYHKIMH HE COAEPNKUT MHCTPYKIUN, TO BHYTPH €€ HEoOXOIUMO pa3Mme-
CTUTb ONEepaTop Pass, KOTOPbIA HE BHIMOIHAET HUKAKUX JEUCTBUH. DTOT omnepa-
TOP YAOOHO MCTOIB30BATh MPHU OTIAIKE IPOTPAMMBI.

HeoOs3aTrenpHas MHCTpyKIMs Feturn mo3BossieT BEpHYTh U3 (QYHKIIUU Ka-
Koe-1100 3HAaYeHUE B KadyecTBe pe3ynbTara. [lociie ucrnosHeHus To HHCTPYK-
Y BBIMOJHEHUE (PYHKIMU OyIeT OCTAaHOBJIEHO. DTO O3HAYAET, YTO MHCTPYK-
UM, CJIEYIONTUE TIocIe oneparopa return, Hukoraa He OyayT BBITIOTHEHBI.

IIpumep 1
Konx mporpammsr:

def myFunction():
print('"3to OyaeT BHIBOIUTHCS')
return
print('aTo yxe He BhIBEICT')

myFunction()

44



PesynbpraT nporpamMmmsl npuBeeH Ha puc. S.1.

& |DLE Shell 3.8.6 — O x

File Edit Shell Debug Options Window Help
Python 3.9.6 (tags/v3.9.6:db3f£76, Jun 28 2021, 15:26:21) [MSC v.1929 &4 bit (EM

DE4)] on win32
Type "help", "copyright™, "credits"™ or "license ()" for more information.

===== RESTART: C:/Users/Vliadimir/Desktop/mafu no nMToHy/npiMepH/tasks.l.py =———=
1o GyOeT BHECOMTECH

Ln:6 Col 4

Pucynok 5.1

AprymeHTbl PyHKIIHHA

OyHKIMSA MOXKET TPUHUMATH MPOU3BOJIBHOE KOJIUYECTBO APTYMEHTOB HIIH
HE IPUHUMATh UX BOBce. Takke pacrpocTpaHeHbl PYHKIIUU C POU3BOJIBLHBIM
YHICJIOM apryMEHTOB, QYHKIIUU C TO3UIIMOHHBIMU U UMEHOBAHHBIMU apTyMEH-
TaMu, 00s13aTeILHBIMU U HE0O0S3aTebHBIMU.

Ipumep 2
Kon nmporpammsl

def myFunction(value, default = 20):
print(‘'value =", value)
print(‘default =", default)

print(‘Ilepeoaoum monwvro value')
myFunction(10)

print('nepedaoum oba napamempa")
myFunction(100, 200)

Pe3ynbTaT paboThl IporpaMMbl NPUBENIEH Ha puc. 5.2.

& |DLE Shell 3.9.6 — | >
File Edit Shell Debug Opticns Window Help

======= RESTART: C:/Users,/Vliadimir/Desktop,/nabu no moumroEy/npmiepu/5.2.py =======
Mepegammd ToONbBKC vValue

value = 10

default = 20

nepenamos ofa napaMeTpa

valus = 100

default = 200

—_— v
Ln: 16 Cok 4

Pucynok 5.2

PexkypcuBHbIe PyHKIIMH
PexypcuBHast pyHKIUS — 3TO Ta, KOTOPAsi BHI3bIBAET cama ceOsl.
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IIpumep 3
VYcnosue: Hanucats nporpammy, Beraucistonryo N dbakropuat.
Hx cDaKTOPI/IELII YHUCJIa — 3TO 9YUCJI0, YMHOKCHHOC Ha KaXXKI0C IPCAbIIY-
II[€€ YUCJIO BILIOTH JI0 1.
Pemenue:
def factorialRecursive(n):
ifn==1:
return n
else:
return n*factorialRecursive(n-1)

n=>5
res = factorialRecursive(n)
print('@axmopuan ', n,' =", res)

Pe3ynbTaT mporpaMmsl puBEIEH Ha puc. 5.3.

# |DLE Shell 3.9.6 - O ot

Eile Edit Shell Debug Options Window Help
PFython 3.%.6 (tags/v3.%.6:db3ff76, Junm 285 2021, 15:2€:21) [M5C v.192% 64 bit (&AM

DE4)] on win32
Type "help"™, "copyright™, "credits™ or "license ()" for more information.

===== RESTART: C:/Users/Vliadimir/Desktop/nafu no nuroRy,/npoep/tasks.2.py =====
dakTopman 5 = 120

L6 Col: 4

Pucynok 5.3

AHOHUMHBIE PYHKUUH

AHOHUMHBIE (YHKIIUU MOTYT COJIEpPXaTh JIMIIb OJHO BBIPpOXXEHHE, HO U
BBITIOJTHSIOTCSL OHU ObICTpee. AHOHUMHBIC (DYHKIIUU CO3AA0TCS C TOMOIIBIO UH-
cTpykiuu lambda.

IIpumep 4

Ycnosue: pabotel lambda

 |DLE Shell 3.9.6 — O *

Eile Edit S5Shell Debug Options Window Help
Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [MSC +.1l929 €4 bit (AM A

DE4)] on win32
Type "help™, "copyright™, "credits"™ or "license(}"™ for more information.

===== RESTLRT: C:/Users/Vliadimir/Desktop/mafu no ouToHy/npueepu/tasks.l.py =====
Sro BymeT EMECOWMTECH

>»> (lambda x, ¥: X + vy} {1, 2)

3
2on | v

Ln:8 Col4

Pucynok 5.4
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5.2 3aganus I CaMOCTOSATEIbHOM PadoThI

3aoanue 1

1 Coznmath QyHKIUIO, KOTOpas BO3BpAIlla€T MEHbBIIEE U3 JBYX JAHHBIX
YHCEll.

2 Coznarh (yHKINIO, KOTOpasi IEPEBOIUT BPEMs, 3a/IaHHOE B MUHYTaX, B
CEKYH/IbI.

3 Coznarb (hyHKIHIO, KOTOpas OMpeaessieT NepUMeTp TPEyrojbHUKaA IO
TPEM €ro CTOPOHAM.

4 Coznath (yHKIMIO, KOTOpasi BO3BpAIllaeT HOMEP KBaJApaHTa, B KOTOPOM
HaXOJUTCS TOYKA.

5 Co3gath (QyHKLIHIO, KOTOpas BO3BpAIllaeT CpeAHee apuPpMETHUYECKOe
TpeX JAaHHBIX YUCEN.

6 Co3aath (QyHKIHIO, KOTOpasi ONpPEAEISET IUIOMIAlb KpyTa 0 €ro pajnycy.

7 Coznath (DyHKLHMIO, KOTOpask BO3BpAIllaeT OCTAaTOK OT JAENEHHUs JBYX
HATypaJbHbIX YUCEI

8 Co3naTh QPyHKIIMIO, KOTOpasi NEPEBOJUT PaJUaHbl B IPALyCHhl.

9 Co3nath (yHKIUIO, KOTOpasi ONpenessieT JUIMHY OTpe3Ka M0 €ro Koop-
JIMHATAM.

10 Co3nate (pyHKIMIO, KOTOpasi BO3BpAILlaeT B J0JjIapax CyMMYy, 3ajaH-
HYIO B PYyOJIsX.

11 Co3nate (dyHKIMIO, KOTOpas BO3BpallaeT OoJiblllee M3 JIBYX AaHHBIX
yucen.

12 Co3gath GyHKIMIO, KOTOpas onpeaenser JIMHY OKPY>KHOCTH IO 3a-
JAHHOMY PaJNycCy.

13 Co3natb QyHKIMIO, KOTOpPasi IEPEBOAUT CKOPOCTh U3 KM/4ac B M/C.

14 Coznate (yHKUIMIO, KOTOpas BO3BpAIlA€T CPEIHEE I'€OMETPUUYECKOE
JBYX TAHHBIX YUCEI.

15 Co3path GyHKIMIO, KOTOpasi BO3BpAILAET B PyOJIAIX CyMMY, 3aJJaHHYIO
B J10JIJIapax.

3aoanue 2

Bapuanm Ne 1. PeanmuzoBath GyHKINI0O. DYHKIUS BBIYUCISET TUIONIAIb
napajgiesiorpaMma s= a b cos o 1Mo 3aJJaHHBIM JIBYM CTOPOHAM U YTy MEXKTY
HUMHU. B riaBHON mporpamMme 3amaHo ABa napajuiesorpamma. Haitu ux moo-
a1, BbI3BaB (PYHKIHIO 2 pa3a.

Bapuanm Ne 2. PeanmuzoBath GyHKIMIO. OYHKINS BRIYUCIACT TIJIOMIATH
KBaJlpara Mo 33JlaHHOW CTOpPOHE. B TiiaBHOW mporpamMme 3aaHo JBa KBaapara.
Haiitu ux minomiaau, Be3BaB (yHKIHIO 2 pa3a.

Bapuanm Ne 3. PeanuzoBath QpyHkuno. OyHKIKS BIYUCIAET JUaroHalb
IpSIMOYTOJIbHUKA 110 33JJaHHBIM JIByM CTOpOHaM. B rmaBHOI nmporpamme 3a1aHo
JBa MpAMOYTroyibHUKa. HailTh ux nuaronanu, BbI3BaB (PyHKIMIO 2 pasa.
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BapuanmNe 4. PeanuzoBath (yHKIUI0. OYHKIMS BBIYUCIAET IUIOMIAIb
s =% (a tb) h paBHOOEIpEHHON TpaIenny Mo 3aJaHHBIM ABYM OCHOBAHMSIM a, b
u BeicoTe h. B riaBHOIl mporpamme 3aiaHbl JBE paBHOOEIAPECHHbBIC TPATCIIUH.
Haiitu nx miomniaau, BeI3BaB (GyHKIMIO 2 pa3a.

Bapuanum Ne 5. PeanuzoBath GyHKIM0. OYHKIMS BBIYUCISCT TUIOMIATH
OKPYKHOCTH IO 3aJaHHOMY paauycy R. B rmaBHOU mporpamme 3aJlaHbl JBE
oKkpykHOCTH. HaliTu ux mioinaau, BeI3BaB PyHKIHIO 2 pasa.

BapuanmNe 6. PeanuzoBath ¢yHkIm0. OyHKIHS BEIUUCIIET 00beM che-
pel v = 4/3tR3 mno 3amanHOoMy pamuycy R. B riiaBHo#t mporpamme 3agaHbl JIBE
cheprl. Halitu ux 06beMbl, BbI3BaB (DYHKITHIO 2 pa3a.

Bapuanm Ne 7. PeanuzoBath (PyHkiuio. DyHKIHUS BBIYUCISET 00bEM
KBaJpaTHOM NPU3MBI 10 3a1aHHOU BbicoTe H M cTOpoHEe OocHOBaHus a. B rmas-
HOI mporpaMme 3a7aHbl IB€ KBaJpaTHble MpU3Mbl. HaliTh ux 0ObeMBbI, BbI3BAB
dbyHKuHO 2 pasa.

Bapuanm Ne 8. PeanuzoBatrh (QyHkiutoo. DOyHKIMS BBIUUCIAET 00bEM
MIPaBUJILHOW TPEYTOJIBbHOW MPU3MBI MO 3aJaHHOM BbIcOTe H M cTOpOHE OCHOBa-
HUs a. B rmaBHOM mporpamme 3aJaHO ABE TPEYroyibHblE Npu3Mbl. Hantn ux
00BbEMBI, BbI3BaB (PYHKIIUIO 2 pa3a.

Bapuaum Ne 9. PeanuzoBath (yHKIHIO. DYHKIMS BBIUUCIAECT O0BEM
HWIMHApPA N0 3aJaHHOU BbicoTe H m paamycy ocHoBanus R. B rmaBHOU mpo-
rpaMme 3a7aHo JaBa nuinHApa. Halitu ux o0bembl, BbI3BaB GyHKIINIO 2 pa3a.

Bapuanm Ne 0. PeanuzoBath GyHKINI0. OYHKIMS BEIYUCIAET TUIONIAb
00x0BOM MOBepxHOCTH S = T R KOHyca 1o 3aganHoi Beicote H u paaunycy ocHo-
BaHus R . B riaBHOM nmporpamme 3aaHo aBa KoHyca. Haiitu ux miomaau 0o-
KOBBIX ITOBEPXHOCTEH, BbI3BaB (PYHKIIHIO 2 pa3a.

Bapuanm Ne 1. PeanuzoBaTh (QyHKUMIO. DYHKUUS BBIYUCISIET 00bEM
v=1/3 H n R2 konyca no 3amanHoi Bbicote H u pagmycy ocHoBanus R. B
TJIaBHOM TIporpamMme 3a7aHo ABa KoHyca. HaliTu ux oObeMbl, BbI3BaB (yHKIIUIO
2 paza.

Bapuanm Ne [2. PeanuzoBaTh (QyHKIMIO. DYHKIMS BBIYUCISIET 00BEM
V=1/3 Hrn (R2 +r2 + R r) yceueHHOro KOHYyca 10 3aJaHHOi BbicoTe H 1 1ByM
paguycam ocHoBaHui R u r. B rmaBHOM mporpamMme 3agaHo aBa koHyca. Hantu
uX 00beMbI , BbI3BaB (DyHKIIHIO 2 pasa.

Bapuanm Ne 13. PeanuzoBath (QyHKuMIO. DYHKIUS BBIYUCIAET AJIUHY
BEKTOpa Ha MJIOCKOCTH MO 33JaHHBIM KOOpJAWHATAM X U y. B rmaBHOM mporpam-
Me 3a7]aHo JBa BeKTopa. HaiiT ux mymHbI, BEI3BaB (PYHKIIHIO 2 pasa.

Bapuanm Ne 14. PeanuzoBath (pyHKuuto. OyHKINS BBIUUCISIET TaHTE€HC
yIJia HakJIoHa (Mexay ochio OX U BEKTOpPOM) BEKTOpA HA MJIOCKOCTH I10 33JJaH-
HBIM KOOpJIMHATaM X U y. B rmaBHOM nporpamMme 3a7aHo /1Ba Bektopa. Halti ux
yIJIbl, BbI3BaB (DYHKIIMIO 2 pa3a.
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3aoanue 3

1 Onucarh peKypCHUBHYIO (PYHKIMIO JIJISi BBIYHMCICHUS N-TO 4WiIEHA psjlia
3,0.3,0.03,0.003, ... 0.00003.

2 Onucath peKypcUBHYIO (YHKUIHIO JJI BBIYUCIICHHS N-rO 4jeHa psijia
10, 5, 5/2, 5/4, 5/8, 5/16, ... 5/256.

3 OnwucaTh peKypCHUBHYIO (PYHKIMIO ISl BBIYKMCIICHUS N-TO WICHA psAJlia
6, 3, 3/2,%,3/8, ... 3/256.

4 Onucath peKypCUBHYIO (DYHKIIMIO AJIi BBIUMCICHHUS N-TO YieHa psaa
1,2,4,8, ... 256.

5 Omnucarb peKypCUBHYIO (DYHKIIMIO JUIsl BBIUMCIEHUS N-TO WIEHa psaa
2,4,6, ... 20.

6 Omnucarb peKypCUBHYIO (DYHKIMIO JUIsl BBIUMCIEHUS N-TO WIEHa psaa
1,3,5,...21.

7 OmnucaTh peKypCUBHYIO (DYHKIIMIO JJIsi BBIUMCJICHMS N-TO 4YjeHa psaa
1, 1.2, 1.4, 1.6, ... 3.0.

8 Onucarh peKypCUBHYIO (DYHKLHIO JUIsl BBIYMCIIEHUS N-TO 4WIEHA psijaa
0.7;0.07; 0.007; 0.0007; ... 0.00000000007.

9 OmnucaTe peKypCUBHYIO (PYHKIMIO JJIsi BBIUMCJIEHUS N-TO 4YjeHa psaa
1,3,9,27,81 ... 729.

10 Onucath peKypcUBHYIO (DYHKIIMIO JIJISi BBIYMCIICHHS N-TO WIEHA psjia
7,17,27,37, ... 97.

11 Onucath peKypcUBHYIO (DYHKIMIO JIJIsl BBIYMCIICHHS N-TO WIEHA psjia
3,33,3.6,3.9,4.2, ... 6.

12 Onucath peKypcHUBHYIO (DYHKIIMIO JIJISi BBIYMCIICHHS N-TO WIEHA psia
20, 10, 5, 5/2, 5/4, 5/8, 5/16, ... 5/128.

13 Onwucath peKypcUBHYIO (DYHKIIMIO JIJISi BBIYUCIICHHS N-TO WICHA psijia
52;54;5,6;58;6;6,2; ... 10.

14 Onwucath peKypCcUBHYIO (DYHKITMIO ISl BBIYUCIICHHS N-TO WICHA psiia
40, 20, 10, 5, 5/2, 5/4, ... 5/128.

15 Onwucath peKypcUBHYIO (DYHKITUIO N7l BBIYUCIICHHUS N-TO WICHA psizia
1, 4, 16, 64, 256, 1024, 4096.
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JABOPATOPHASI PABOTA Ne 6
MOJYJU

6.1 Meroguueckne peKoMeHIAIUN

Mooynem B s3pike Python HasbeiBaeTcs 000# (aiiin ¢ IporpaMMHBIM KO-
oM. Kaxxaplii MOy MOXET IMIIOPTUPOBATH IPYTOM MOAYJIb, TIOTydasi, TAKUM
obpaszom, mocTyn K aTpubyraM (mepeMeHHbIM, (DYHKIUAM U Kilaccam), 0ObsB-
JIEHHBIM BHYTPH UMIIOPTUPOBAHHOTO MOAyJs. ClenyeT 3aMeTUTh, YTO MUMIIOP-
TUPYEMBIH MOYJIb MOXKET COJEpKaTh IPOrpaMMy HE TOJIbKO Ha si3bike Python —
TaK MOKHO UMITOPTHPOBATH CKOMIMJIMPOBAHHBINA MOAYJIh, HATUCAHHBIN HA S3bI-
ke C.

[IpoBepuTh, SABISIETCS MOIYJb TJIABHOW MPOTPAMMBI MM UMITOPTHPOBAH-
HBIM MOJTyJIEM, TTO3BOJISIET KOJ:

if _name_ ==°¢ main_’:

print(“To riiaBHas mporpamma’)
else:

print(“UMmopTupoBaHHbIi MOIYJIb”)

HMucTpykous import

HmmopTipoBaTh MOJYJb TO3BOJIIET HMHCTpyKiwms Import. Hanpuwmep,
4TO00BI MOIKIIOYUTh MOAYJL tiMe I MoSydeHus: TEKyIIeH AaThl ¢ MOMOIILIO
¢dbyukuuu stritime():

import time
print (time.strftime(“%d.%m.%Y"’))

& IDLE Shell 3.9.6 — a >

File Edit Shell Debug Options Window Help
Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [M5C v.1929% €4 bitc (AM
De4)] on wind2
Type "help™, "copyright™, "credits"™ or "license ()" for more information.
time
print (time.strftime ("%d.5m.5Y") )

08.2021

e

Lm:& Cok4

Pucynoxk 6.1
WuHcTpykims import umeer creayrommii opmar:

Import <Ha3zBanue moayJs 1> [as <IIceBgonum 1>] |, ...,
<HaszBanue moxayJsi N> [as <IIcepmonum N>] ]

50



[Tocne xmrodeBoro cioBa iIMport ykaseiBaeTcst HazBaHue MOAYIs. CTOUT

oOpaTUTh BHUMaHKE Ha TO, YTO Ha3BaHUE HE JIOJDKHO COJIEPkKAaTh PACIIUPEHUS U
nytd K ¢aitny. [Ipu uMeHoBaHUM MOayell HEOOXOAUMO YYUTHIBaTh, YTO OIE-
palus UMIOpTa CO3/1aeT OJHOMMEHHBIN HUJIEHTU(UKATOP, — 3TO O3HAYAET, YTO
Ha3BaHHE MOAYJS JOJDKHO MOJHOCTBIO COOTBETCTBOBATH MPABUIaM UMEHOBAHUS
nepeMeHHbIX. MOXKHO c03/1aTh MOIYJ b C UMEHEM, HAUMHAIOIIUMCS C LIU(PPBI, HO
NOAKIIOYUTH TaKOW MOk OyneT Henb3sd, Kpome Toro cinemyer mzberaTh COB-
NaJicHUi UMEH MOJYJICH C KIIOYEBBIMHU CJIOBAaMH, BCTPOSCHHBIMH HICHTHU(UKA-
TOpaMU U Ha3BaHUSIMU MOJYJIEH, BXOJISAIIMX B CTAHIAPTHYIO OUOITUOTEKY.

3a o1MH pa3 MOXKHO MMIIOPTHPOBATH Cpa3y HECKOJIBKO MOJYJICH, 3aIicaB
uX 4epes 3anaTyro. st mpumepa moakiodrnM Moayu time u math:

import time, math

print(time.strftime(“%d.% m.%Y”))
print (math.pi)

# |DLE Shell 3.9.6 — O >
File Edit Shell Debug Options Window Help

Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [MSC v.1929 64 bit (AM
DE4)] on win3z

Type "help™, "copyright™, "credits"™ or "license()"™ for more information.
e time, math

»=> print(time.strftime ("S5d.Em.2Y"))

21.08.2021

»>> print (math.pl)
3.141552653589793

Lm:8 Cold

Pucynok 6.2

Ecnu Ha3BaHue MOIyJsl CIAUIIKOM JUJIMHHOE M €ro HeyJOOHO YyKa3bIBaTh
KKIbIM pa3 ais goctyna K aTpuOyTaM, TO MOXKHO CO3/aTh NceBIoHUM. [Ices-

JOHHUM 33a1aCTCA IOCJIC KJIOUYCBOIO CJIOBA as. CO3I[8,JII/IM ICCBAOHHUM IJIA MOYJIA

math:
Import math as m
print(m.pi)
A |DLE Shell 3.9.6 — O x

File Edit Shell Debug Opticns Window Help

Python 3.9.6 (tags/v3.9.6:db3ff76, Jum 28 2021, 15:26:21) [MSC v.1529 64 bit (AM
Ded4)] on wini2

Type "help™, "copyright"™, "credits"™ or "license ()" for more information.

FEE math m

»>»> print (m.pi)

3.141592653589783

L Cok4

Pucynok 6.3
o1



Teneps moctyn x atpubyTam Moayss math MoxkeT ocyIiecTBIsITECS TOIb-
KO C TIOMOIIBIO uaeHTUHKaTopa M. Uaentudukarop math B sTom ciryuae uc-
MI0JIb30BaTh YK€ HEb34.

Bce conmepkumoe MMIOPTUPOBAHHOTO MOYJSL JIOCTYITHO TOJBKO 4epe3
UICHTH(PHUKATOP, YKa3aHHBIA B MHCTPYKIMU IMPOrt. DTo o3Hayaer, 4To Jrodas
riobanbHas MEepEeMEHHas Ha caMOM JieJle SABJISIETCS TJ100albHOM IMepeMEHHOM
moayns. [1o 3Toil mpuyuHEe MOIYJIM YAaCTO UCTIOIB3YIOT KaK MPOCTPAHCTBA UMEH.

HNuctpyknus from
JUJis UMIIOPTUPOBAHUS TOJBKO OIpPENETICHHBIX HICHTU(HUKATOPOB U3 MO-
YISl MO’KHO BOCTIOJIB30BaThest MHCTpyKuuel from. E€ ¢popmar Takos:

from <Ha3zBanme moayns> import <Uaentudukarop 1> [as <mces-
aoHuM 1>]
[, ..., <MnenTudukarop N> [as <I[IceBmonnm N>]]

DTO MO3BOJSET UMIOPTUPOBATH MOAYJb U CHIEIAaTh JOCTYIHBIM TOJBKO
yKa3aHHbIC UICHTH(PHUKATOPBI. [ JUIMHHBIX MMEH MOYKHO Ha3HAYUTh TICEBJIO-
HUMBI, YKa3aB HX IOCJIC KJIFOUYEBOTo CJioBa as. B kauecTBe nmpumepa ceiaeM Jio-
CTYHHBIMU KOHCTaHTy Pi U ¢pynkuuto floor() uz moaymns math, A nns HasBaHus
(GYHKIMN CO3aIUM TICEBIOHHM:

Koa nporpammai:

from math import pi, floor as f

print(pi) # BeiBog uncna [T

# Bei3piBaeM ¢ynkuuio floor() uepes naentudukarop f

print(f(5.49)) # BriBener 5

Pe3ynbTaT mporpaMMsl IpuBEIeH Ha puc. 6.4.

 |DLE Shell 3.9.6 — O >

Eile Edit Shell Debug Options Window Help

Bython 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [M5C +.1%29% 64 bit (AM
DE4)] on win32
Type "help™, "copyright"™, "credits™ or "license()"™ for more information.

RESTART: C:\Users\Vliadimir\Desktop\nmafopaTopHEe no mMTosEy‘\Opmeepr\taské l.py =
.1415926853585793

Vool

Lm: ¥ Cok 4

Pucynok 6.4
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00630p Moxys time

MOI[YJ'IL time HCITIOJIB3YCTCA IJIA pCIICHUA 3a1a4, CBA3aHHBIX CO BPCMC-

HCM.

Tabmuna 6.1 — OyHkuy Moayis time

DyHKUMA Onucanue
1 2
time.altzone cmerrenne DST gacoBoro mosica B CeKyH/1axX K 3ara-

Jy OT HYJIEBOTO MepuanaHa. Eciny yacoBout mosic
HAaxXO0JIUTCA BOCTOYHEE, CMEILIEHUE OTPULIATEIBHO

time.asctime([t])

npeoOpa3oBbIBACT KOPTEXK MU Struct time B CTPOKY
Buna "Thu Sep 27 16:42:37 2012". Ecnu aprymenT
HC YKa3aH, UCIIOJIb3YyETCs TEKYyIIee BpEMs

time.clock()

B Unix, Bo3Bpaiaet tekyiee Bpemsi. B Windows,
BO3BpAIaCT BPeMsi, POIIIEAIIEE C MOMEHTA ITEPBOTO
BBI30BA JIAHHOW (pyHKIIMH

time.ctime()

IpeoOpas3yeT BpeMsl, BEIPAKEHHOE B CEKYHIAX C
Hayasa 31oxu B cTpoky Buaa "Thu Sep 27 16:42:37
2012"

time.daylight

HC O, CCJIK OIIPCOCIICHO, 3SUMHCC BPCMS HUJIN JICTHCC
(DST).

time.gmtime([cex])

npeobpasyeT BpeMsl, BRIPAXKEHHOE B CEKYHIaX C
Hayaja 3moxu B struct time, riae DST dnar Bcerna
paBeH HYJIIO

time.localtime([cek])

kak gmtime, HO ¢ DST ¢uiarom

time.mktime(t)

npeoOpa3yeT KOpTex Wi struct_time B 4YUCIO ce-
KyHJ ¢ Hauaza 3mnoxu. O0paTHa QyHKUIMU
time.localtime

time.sleep(cek)

IMPUOCTAHOBUTDH BBIIIOJIHCHHUC IIPOI'PAMMBI HA 3aldaH-
HOC KOJIMYCCTBO CCKYH

time.strftime(dopwmar,

[t])

npeobpas3yeT KOPTEeX WK struct time B CTPOKY 110
dbopmary

time.strptime(ctpoxa [,
hopmat])

pa300op CTPOKH, MPEACTABISAIONICH BPEMsI B COOTBET-
cTBuU ¢ (popmaTtoM. Bo3Bpamaemoe 3HaueHNE

struct time. ®opmat o ymoadanuto: "%a %b %d
%H:%M:%S %Y"

time.struct_time

THII TIOCJICIOBATEILHOCTH 3HAYCHHS BpeMeHH. MMe-
et uarepdeiic kopTerka. MoKHO 00paIIaThCs 1Mo UH-
JIEKCY WJIH 110 UMEHHU.

0. tm_year

1. tm_mon

2. tm_mday

3. tm_hour

4. tm_min
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Oxonuanue maoan. 6.1

5.tm_sec

6. tm_wday
7.tm_yday
8. tm_isdst

time.time() BpeMsi, BRIPAKEHHOE B CEKYHaX ¢ Hauaja dMOXHU

time.timezone CMEILIEHNE MECTHOI'O YaCOBOT'0 I05Ca B CEKYHIaX K

3amajly OT HyJIeBOro Mepuanana. Eciny yacoBoit mosic
HAXOJIUTCSl BOCTOYHEE, CMEIIEHUE OTPUIIATEIHHO

time.tzname KOPTEX U3 IBYX CTpOK: nepBas — ums DST wacoBoro

I1osca, BTOpOﬁ — UMA MCCTHOI'O 4aCOBOI'O I10s4ACa

Tabmuma 6.2 — ®opmatel Moy s time

®opmar 3HayeHue

%a CokpallieHHOE Ha3BaHUE JHS HEJleNIu

%A [TonHoE Ha3BaHUE JHS HENlENU

%b CoxkpallieHHOe Ha3BaHHUE MecsiIa

%B [TonHoe Ha3BaHUE MecsIa

%cC JaTa u Bpems

%d Henn mecsna [01,31]

%H Yac (24-yacoBoii popmar) [00,23]

%I Yac (12-gacosoii ¢popmar) [01,12]

%)j Henn roga [001,366]

%m Howmep mecsima [01,12]

%M Yucno munyt [00,59]

%p Jo nonyaus ninu nocnue (nmpu 12-yacoBom gopmare)

%S Yucno cexyna [00,61]

%U Howmep Henenu B roay (HyJieBas HeJleJIsi HAUMHAETCSI C BOCKPECEHBS )
[00,53]

%W Howmep must negenu [0(Sunday),6]

%W Howmep Henenu B roay (HysieBas Hee/s HAUMHACTCS C TIOHEICIbHU-
ka) [00,53]

%X JlaTa

%X Bpewms

%y I'ox 6e3 Beka [00,99]

%Y I'on ¢ BexoM

%Z Bpemennas 30Ha

%% 3Hak '%'
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6.2 3aganus 11 CaMOCTOSATEIbHOM PadoThI

Bapuanm 1
Hanucats nporpammy, kotopas pa3 B 10 cekyHa BBIBOAUT TEKYIIIEE BPEMSI.

Bapuanm 2
Hanucate nporpamMmy, KoTopas pa3 B 15 cekyH ] BBIBOAUT TEKYIIYIO J1aTy
U BpeMmsl.

Bapuanm 3
Hammmcats mporpammy, kotopasi OyeT BEIBOAUTH TEKYIIYIO AaTy 1o Gop-
Mary, KOTOPbIN 3a7acT nosib3oBarelb (Hanpumep, D,M;Y BeiBeaet 23,05;2020).

Bapuanm 4

Hanucate mporpammy, koTopasi OyaeT BBIBOAUTH TEKyIIee BpeMs IO
dbopMmaTy, KOTOpHIH 3a1acT moip30BaTenb (Hampumep, H:M: Sc, roe H — gacsl,
M — MUHYTBI, S — CEKyH/IBI).

3aoanue 2

Yemuobie sapuanmoi:

Hamnucats nporpamMmy, rje moJib30BaTeNi0 OyJIeT npejiaratbes Ha BHIOOP
4 neficTBUA:

1 ITppocTaHOBUTH MPOTpaMMy Ha BPEMSI, BBEAEHHOE MOJIb30BATEIIEM.

2 BeiBecTn Tekyiryr aaty B ¢opmare (JI€Hb MecsIa/COKpaiieHHoe
Ha3BaHUE MECSAIA/TO).

3 BreIicuuTaTth, CKOJIBKO JHEH ocTajiock 10 HoBoro roja.

4 3aBepmIMTh IPOTPaAMMY.

[Iporpamma foJkHa OBITH peaJIN30BaHa B BUJIE JUAJIOTOBOIO OKHA.

Heuemmuvie sapuanmul

Hamnucats nporpammy, re moJib30BaTeNi0 OyIeT mpejiaratbcs Ha BHIOOP
4 neficTBUA:

1 TIprocTaHOBUTH IPOTPaMMy Ha BpeMs, BBEICHHOE MOJIb30BATEIIEM.

2 BeiBectu Tekymiee Bpemsi B dopmare (YHUCIO CEKyHH: YHCIO MUHYT:
yac(12- gacoBoit hopmar), uabopmarus 10 MOIYIHS WIH MOCIE)).

3 BeicuuTaTh CKOJIBKO AHEHN OCTanoch 10 1 masi.

4 3aBepmIUThH IPOTPaAMMY.

[Iporpamma foJkHa OBITH peaJIN30BaHa B BU/IE JUAJIOTOBOIO OKHA.
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JIABOPATOPHAS PABOTA Ne 7
PABOTA C ®PANJTIAMHU

7.1 MeTroauuyeckne peKOMeHIAUN

[Ipexne yem paborarh ¢ (aitiaom, HEOOX0AMMO co3AaTh 0OBEKT (haitiia ¢
nomoIbo GyHkiuu 0pen(). @yHKIUS UMEET clieayromui ¢popmar:

open(<Ilyrs k ¢aiiay>[, mode="r’|[,buffering=-1][, encoding=None][,
errors=None][, newline=None][, closefd=True])

B nepBom mapameTtpe ykasbiBaeTcs myTh K (aiimy. [IyTs MoxeT ObITh al0-
COJIFOTHBIM HJTM OTHOCHTENbHBIM. [IpH ykazanuu adcomroTHoro myta B Windows
CIIEAyeT YUUThIBaTh, 4T0O B Python cimmr sBnsieTcs crienuansHbiM CUMBOJIOM. [10
ATOW MPUYMHE CIAII HEOOXOJUMO y/IBauBaTh WM BMECTO OOBIYHBIX CTPOK HC-
10JIb30BaTh HeopMaTUpOBaHHbIE cTpoku. Hanpumep,

“C:\\temp\\new\\file.txt” wam r“C:\temp\new\file.txt”

HeoOs3aTenbHbiii mapameTp Mode B GyHKIMM OPEN() MOXKET MPUHUMATh
3HAYEHUS, IPUBEJEHHBIC B Ta0M. 7.1.

Tabmuma 7.1 — [Tapamerp mode B Gpyukimu open()

Pexum O6o3HauyeHmne

T OTKPBITHE HAa YTCHUE (SBIJISACTCS 3HAUCHUEM IO YMOJTYAHUIO).

W OTKPBITHE Ha 3aIUCh, COIepKUMOE daiiia yaansercs, ecinu daii-
J1a HE CYIIECTBYET, CO3/1a€TCSI HOBBI.

e OTKPBITHE HAa 3aIUCh, €CIH (paiiia He CYIIECTBYET, MHAYe UCKITIO-
YeHUeE.

g OTKPBITHE Ha J03aMuch, UHGOpMaIus 100aBseTcs B KoHell (aii-
na.

'b' OTKPBITHE B JBOUYHOM PEKHUME.

" OTKPBITHE B TEKCTOBOM PEXKHUME (SBJISIETCS] 3HAUYCHUEM TI0 YMOJI-
YaHWUIO).

'+ OTKPBITUE HA YTEHUE U 3aIUCh
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VYkazarh KOOUPOBKY, KOTOpasi Oy/leT UCIOJIb30BaThCS MPHU 3aMKUCH U 4YTe-
HuH (aiina, mo3BojsieT mapameTp encoding.

IIpumep:
F = open(r-file.txt”, “w”, encoding=“utf-8”)

B mapametpe errors MOKHO yka3aTb ypoBe€Hb 00paboTku ommOok. Bo3-
MO>KHBIC 3HAUCHUS:

“strict” — mpu ommOKe Bo30yxkmaercs uckiarodeHue ValueError — 3nave-
HUE TI0 YMOJTYaHUIO;

“replace” — HeM3BECTHBI CHMBOJI 3aMEHSIETCS CHMBOJIOM BOIIPOCA WA
cuMBoJIoM ¢ kogom \ufffd;

“Ignore” — HEM3BECTHBIC CUMBOJIBI HTHOPUPYIOTCS;

“xmicharrefreplace” — Heu3BecTHBIM CHMBOJ 3aMEHSETCS IOCICIOBA-
TEIILHOCTBIO &HXXXX;

“backslashreplace ” — Hen3BeCTHBII CUMBOJI 3aMEHSETCS ITOCIIEI0BATEb-
HOCTBEO \UXXXX.

[TapameTtp newline 3amgaer pexxuM 0OpPaOOTKHM CHMBOJIOB KOHIIA CTpOK.
[ToxnepxrBaeMble UM 3HAYCHUSI:

None — BBINMOJTHSETCS CTaHAApTHAsT 00pabOTKa CUMMBOJIOB KOHIIA CTPOKH.
Hanpuwmep, B Windows nipu uterHnn cuMBoJibl \N\N ripeoOpas3yroTcest B CHMBOI \N,
a TIpM 3aMKCH IPOU3BOJUTCA 00paTHOE MpeoOpa3OBaHUE.

> (mycTast cTpoka) — 00pabOoTKa CUMBOJIOB KOHIIA CTPOKH HE BBITTOJIHSAETCS.

“<CrnenuaiapHBIII CUMBOI>" — YKa3aHHBINA CIIEUAJIBHBIN CUMBOJI UCIIOIb-
3yeTcs Juisl 0003HAYEHUS KOHIIA CTPOKH, M HUKaKas JOTOTHUTEIbHAs 00paboTka
HE BBIMTONHICTCS. B KadecTBe CIENMMATIbHOTO CHMBOJIA MOYKHO YKa3aTh JIMIIb
\n\n, \r 2 \n

Mertox close()

[Tocne otkpeiTus Qaitna B Python ero HyxHO 3akpbiTh. Takum 00pazom
O0CBOOOXKIAIOTCSl peCypchl U youpaercs mycop. Python aBromatudecku 3akpsbi-
BaeT (haiis1, Korna 0ObEKT MPUCBANBAETCS Apyromy dainmy.

Cy1ecTBYIOT CIIEYIOIINE CIOCOObI:

1 TIpome Bcero mocne OTKPBITHS (aiia 3aKphITh €r0, UCTOIb3YS METO/]
close(). ITocne 3akpbiThs 3TOT (aiin Helb3si OyAET MCIOJIB30BATh JI0 TEX IOP,
MoKa OH He Oy/IeT 3aHOBO OTKPBHIT.

2 Taxxe MoxHo Hamucath try/finally, koTopoe rapanTupyer, 4To, eciu
MIOCJIC OTKPBITUS (hailita onepanuy ¢ HUM MPUBOJAT K HCKITFOYCHHUSAM, OH 3aKpO-
€TCsl aBTOMATHYECKH.

IMpumep:

F = open(‘example.txt’, r’)

try:

# paboma c ¢haiinom

Finally:

f.close()
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BAKHO! ®aiin Hy)KHO OTKPBITh 1O MHCTPYKLHH try, HOTOMY YTO €CJIU
MHCTPYKIUSL Open caMa 1o cebe BBI30BET OMMOKY, TO ¢aill He OyIeT OTKpbI-
BaThCA JUIS TIOCIEAYIOIIETO 3aKPBhITHS.

Bropoii Meron rapaHTupyer, YTO €Clid ONepaluy Haja (aillioM BBI3OBYT
UCKJIFOUEHHS, TO OH 3aKpOETCs 10 TOr0, KaK IMporpaMma OCTaHOBUTCSI.

NucTpykuust with

Eme onyH moaxon — MCMonb30BaTh MHCTPYKITMIO With, KoTopas yrporma-
€T 00pabOTKy MCKIFOUEHHUI C MOMOILBIO MHKAICYJISIIIMU HAa4YaJIbHBIX ONEpalui,
a TaKoKe 3a]1a4 10 3aKPBITUIO0 U OYUCTKE.

B Takom cimyuae uHCTpyKIHs close He HyXHa, mOoToMy yTo With aBTOMa-
TUYECKH 3aKpOeT (haid.

Ipumep:
with open(‘example.txt’) as f:
# paboma c ¢haiinom

MeToabl 1isi padoTsl ¢ gpaiaamu:

file.close() — 3akpsIBaeT OTKPBITHIN (haii;

file.fileno() — Bo3Bpamaet 1eOUNCIICHHBIN AeCKpUNTOp (haiiia

file.flush() — ounmiaer BuyTpeHHuit Oydep;

file.isatty() — Bo3Bparmiaer True, eciu ¢aiiyr mpuBsA3aH K TCPMHHAIY;

file.next() — Bo3Bparaer ciaeayroIIyo CTpoKy ¢aiina;

file.read(n) — ureHue mepBBIX N CKMBOJIOB (haiina;

file.readline() — untaer oHy CTPOUKY CTPOKH MK (haiiia;

file.readlines() — unTaer u Bo3BpaIaeT CIKCOK BCEX CTPOK B aiine;

file.seek(offset[, where]) — ycranaBimBaet TeKyIyro HO3HUIHMIO B (aiiie;

file.seekable() — mpoBepsier, momaepxkuBaet au (Hhaii cirydailHbINA JOCTYII.
Bosspamaer True, ecnu na;

file.tell)  — Bo3BpaimaeT TekyIyrO MO3UIUIO B (aiiie;

file.truncate(n) — ymensbiaer pasmep ¢aiina. Ecau n ykaszaHa, To aiin
oOpe3aercs 10 n OaiT, ecliy HET — JI0 TeKYIIEH MO3UIINH;

file.write(str) — mo6aBnsieT cTpPOKYy str B (haii;

file.writelines(sequence) — moGaBIseT MOCIEI0BATEILHOCTD CTPOK B (haiil.

Read:

Oyukius read() vWcnoab3yeTcs sl YTEHUs COAEpXKUMOTO Gaiina mocie
OTKPBITHUS €r0 B peKUME YTeHHUS (T).

file.read(size)

rie file — 310 00BeKT daiina;

Size — KOJMYECTBO CUMBOJIOB, KOTOPOE HYXKHO MpOYHTaTh. Eciu He yka-
3bIBaTh, TO (ailyl MPOYNTAETCS LIETUKOM.
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®yukuus readline() m readlines()
Oyukuus readline() ucnoas3yeTcst A MOCTPOYHOTO YTCHHUS COIACPIKHU-

Moro ¢aitna. OHa UcToab3yeTcs s KpYNHbIX (aityioB. C ee TOMOIIBI0 MOYKHO

MOJIy4aTh JIOCTYII K CTPOKE.
@Oynkius readlines() ucmonp3yercs ISl CYMTHIBAHUS BCEX CTPOK Cpasy,

pu 5ToM hopmupyetes list, rae kakaas cTpoka sBisieTcs daeMeHToM list.
Ipumep 1:

Konx nmporpammsr:

with open(‘temp.txt', 'r', encoding="utf-8') as f:
#CUUTBHIBAHHUE BCEH CTPOKU CTPOKH
print(f.readline())
#CuuThiBanue Bcero (aitia
print(f.readlines())

Pe3ynbTaT nmporpaMmsi:

# |DLE Shell 3.9.6 — O >

Eile Edit Shell Debug Options Window Help
Fython 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [MSC v.1829 &4 bit (EM

Ded4)] on win3z2
Type "help™, "copyright™, "credits™ or "license ()" for more information.

===== RESTART: C:/Users/Vliadimir/Dezktop/nafx no noMToHY,/OpMMepH,Caskeé.l.py =====

OpMEST

["wax mema?hn', 'Eaxol @axvieTeT?']

Ln:8 Cok4

Pucynok 7.1

DyHknusa write()
Oynkuus write() Ucnonb3yercs Uit 3anucu B (aitsel Python, oTkpbIThIE B

peKUME 3aINCH.
Ecnu mpiTaThes OTKPHITH (haiin, KOTOPOTO HE CYIIECTBYET, B 3TOM PEKHU-
Me, Toraa OyAeT CO3/laH HOBBIH.
Ipumep 2:
Kon nporpammsi:
with open(‘writefile.txt', 'w', encoding="utf-8") as f:
f.write('Tlpusem\nMup!!!’)

Pesynbrar paboTsl mpuBeneH Ha puc. 7.2.
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| writefile.tet - BnokroT — O x
Qaiin [Ipaeka Qopmat Bug Cnpaeka
MNpuseTt
Mup! 1!
Crp 1, ctn6 1 100%  Windows (CRLF) UTF-&

PucyHnok 7.2

7.2 3ajaHus ISl CAMOCTOSITEJIbLHOM padoThI

3aoanue 1

1 Jlan ¢aiin BemecTBEHHBIX yncen a.txt. HalTh KoaudecTBO OTpHUIlaTelib-
HBIX Y KOJIMYECTBO MOJIOKUTEIBHBIX JIEMEHTOB.

2 Jlan ¢aiin BeniecTBEHHbIX uMcen a.txt. HailTh Komm4yecTBO HYJIEBBIX
AJIEMEHTOB U NMPOU3BEICHUE FJIEMEHTOB MEHbIIHX 1 1 6onbiux (.

3 Mlan ¢aiin BemiecTBeHHBIX uMcen a.txt. HailTu KomudyecTBO HYJIEBBIX
AJIEMEHTOB U CYMMY OTPHULATEIIbHBIX 3JIEMEHTOB.

4 Jlan aii BemIeCTBEHHBIX Yucen a.txt. HallTh Koan4yecTBO 3J€MEHTOB
PaBHBIX 5 U CYMMY MOJIOKUTEIbHBIX 3JIEMEHTOB.

5 Mlan ¢aiin BemiecTBEHHBIX uuceln a.txt. HailTu KomudyecTBO HYJIEBBIX
3JIEMEHTOB U CYMMY ITOJIOKUTEIBHBIX 3JIEMEHTOB.

6 an daiin BemecTBEHHBIX 4ucen a.txt. HalTh KoJn4ecTBO IOJIOKH-
TEJIbHBIX 3JIEMEHTOB U CYMMY IOJIOKUTEJIBHBIX 3JIEMEHTOB.

7 Hdan daiin BemecTBEHHBIX uncel a.txt. HalTh KoaudecTBO oTpHUIlaTelib-
HBIX U KOJIMYECTBO MOJIOKUTEIbHBIX 3JIEMEHTOB.

8 Jlan (paiin BemiecTBEeHHBIX uucen a.txt. HailTh koaumdecTBO HyJEBBIX
AJIEMEHTOB M MPOU3BEICHUE AIEMEHTOB MEHbIMX | 1 Gonbmux 0.

9 Jlan (aiin BemecTBeHHBIX uucen a.txt. HaliTu Komu4ecTBO HYJIEBBIX
3JIEMEHTOB U CYMMY OTPHULATEJIBHBIX 3JIEMEHTOB.

10 lan cdaiin BemecTBEHHBIX yncen a.txt. HallTh Koam4ecTBO 3JIeMEHTOB
PaBHBIX 5 U CYMMY MOJIOKUTEIbHBIX 3JIEMEHTOB.

11 lan ¢aitn BemecTBeHHbIX uncen a.txt. HallTu Konn4ecTBO HYJIEBBIX
3JIEMEHTOB U CYMMY TOJOKUTEIbHBIX 3JIEMEHTOB.

12 Jlan ¢aiin BemecTBEeHHBIX umcen a.txt. HalTh KoMM4ecTBO IMOI0KH-
TEJIbHBIX 3JIEMEHTOB U CYMMY IOJIOKUTEJIbHBIX 3JIEMEHTOB.

13 Hdau ¢aitn BeriecTBeHHBIX 4ucen a.txt. HallTh KOJu4ecTBO MOJI0XKHU-
TEJBHBIX AJIEMEHTOB U MPOU3BEICHNE AIEMEHTOB MeHbIIMX | 1 Gosbmux 0.

14 Jlan ¢aiin BemecTBeHHbIX yncen a.txt. [lepenucarh MmoyiOKUTEIbHbBIE
aJIeMEeHTHI B (paiin b.txt
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15 Han daiin BemecTBeHHBIX ymcen a.txt. Haiitu xomudecTBO oTpuIia-
TEJIBHBIX U KOJIUYECTBO MOJIOKUTEIBHBIX JJIEMEHTOB.

3aoanue 2

1 OpranuzoBaTh TEKCTOBBIH (haiiin. 3aMeHUTH B (paiisie Bce MaaeHbKUE Jia-
TUHCKHE OYKBBI Ha O0JIbIITHe. (CO3/1aBasi HOBBIN JOMOJHUTEIbHBIN (aiin)

2 W3 3agaHHOTO BXOJHOTO (pailia cuuTaTh CUMBOJIBI U 3allUCaTh B OJUH
HOBBIN (haiisl TOJIBKO OYKBBI, B APYTOil HOBBIHM (ailsl TOJTBKO HUQPHI.

3 OpranuzoBaTh TEKCTOBBIA (aiia. OpraHu3oBaTh 3aMEHY CHMBOJIOB B
daiine. «Crapblil» CUMBOJI U «HOBBI» CHUMBOJI 3allPAllIUBAIOTCS U BBOJSTCS C
KJIABHATYPBI (CO37aBasi HOBBII TOMOJHUTEIbHBIN (aiin).

4 OpranuzoBatb TeKCTOBbIN (aiin. [IpeoOpazoBarh (aiis, yganuB B HEM
JUIIHKUE POOeITbl (CO3/1aB HOBBIH JIOTIOJIHUTENbHBIN (aiin).

5 OpraHu3oBaTh TEKCTOBBIN (haiisl, COCTOSIIMI U3 CTPOK. 3aMEHUTH B
(aiinie Bce OobIIME JTaTUHCKKME OYKBBI Ha MajJeHbKHE (CO3/1aB HOBBIN JTOTIOJIHU-
TEJIBHBIN (aiin).

6 Opranu3oBaTh TEKCTOBbIN (haiis. 3aMeHUTH B (aiiie Bce nudpsl Ha '*’
(co31aB HOBBIW TOMOJIHUTEIBHBIN (haii).

7 OpraHu3oBaTh TEKCTOBBIN (aitn. 3ameHuTh B (aiiie Bce OyKkBbI (HEIU-
¢Gpsl) HA "’ (co34aB HOBBIM JOMOJHUTEIBHBIN (aili).

8 Opranu3oBarh TEKCTOBBIN (ailin. Y nanuTh B (aiilsie Bce nudpsl (co31aB
HOBBIM JTIOMOJHUTEIBHBIN (aiii).

9 N3 3amanHOro BXOAHOTO (paiiia cyuTaTh CUMBOJIBI U 3alUCaTh B OJUH
HOBBIHN (Daily1 TOJIBKO OOMBIINE JAaTUHCKUE OYKBBI, B IPYyroi HOBBIN (Dailyl TOJIBKO
MaJjible JTaTUHCKKUE OYKBBI U TTOCUUTATh KOJIMYECTBO LUDP.

10 Opranun3zoBath TEKCTOBBIN Gaiin. Y anuTh B (aiisie Bce OyKBHI (CO371aB
HOBBIY JOTIOJIHUTEJIBHBIA (paiin).

11 W3 3amanHOr0 BXOAHOTO (haiijia CYUTAaTh CUMBOJIBI M 3aIUCaTh B HOBBIN
¢daiin Bce CUMBOJIBI 32 UCKIIFOUEHUEM CHMBOJIOB pa3eiuTelel: mpooebl, TOY-
KU, 3aM4ThI€, TBOCTOUYMS U T. .

12 Opranu3oBaTh TEKCTOBBIN (ailyi, ocTaBUB B (haiisie TOJIBKO OYKBHI (CO-
3/1aB HOBBIH JOMOJHUTEIBHBIN (Daii).

13 U3 3aganHOr0 BXOAHOTO (haiijia CYUTAaTh CUMBOJIBI M 3aMUCaTh B HOBBIN
¢aiin TosbKO O60JbIIKE OYKBBI JATUHCKOTO aiQaBuTa.

14 Opranm3oBath (aiijl BEIIECTBEHHBIX YHCEI. 3aMEHUTH BCE ITOJIOXKH-
TeJIbHbIC KOMITIOHEHTHI (Dailyia uX KBaJApaTHBIMU KOPHSMH, a BCE OTPUIIATEIIHHBIC
KOMIIOHCHTBI MX KBaJI[paTaMH, CO3/1aB HOBBIHM JOMOJHUTEIBLHBIN (aii.

15 OpranuzoBath Gaiii menbix yucen. YaanuTh u3 ¢aiiaa Bce OTpuIla-
TeJIbHbIC KOMIIOHEHTHI (CO3/1aB HOBBIH JOMOJHUTEIbHBIN (ail).

16 OpranuzoBaTh (aiii LeIbIX Yuces, 3aMEHUTh BCE DJIEMEHTHI (aiisia oT
—10 mo 10 Ha MPOTHBOMOIOKHBIE, CO3/1aB HOBBIN JOTIOTHUTEIIbHBIN (haiiJ.

17 OpranuzoBath (aitn nensix uyrcen Bce uucia, kpatHbie 3, 3aMEHUTH
UX YJIBOECHHBIM MPOU3BEICHUEM (CO3/1aB HOBBIN JOMOJIHUTENbHbBIN (haiii).

18 OpranuzoBath (halii METbIX YUCEIl, 3aMEHUTh BCE AJIEMEHTHI (aiiiaa OT
—2 10 5 HA MPOTUBOMOJIOKHBIE (CO3/IaB HOBBIN JTOMOJTHUTEIBHBIN (haiin).
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JIABOPATOPHAS PABOTA Ne 8
OBPABOTKA UCKJIOUYEHUI

8.1 Meroauueckne peKoMeH AU

Hckniouenua — 310 U3BEILIEHUS UHTEPIPETATOPA, BO30YKIAEMbIE B CIydae
BO3HUKHOBEHHUS OMIMOKK B MPOTPAMMHOM BUJE WU MPHU HACTYIUICHUH KaKOTO-
0o cobbiTus. Ecnu B kKoge He mpeaycMoTpeHa 00paboTka UCKITIOUEHHs, TO BbI-
MOJTHEHNE MPOTrPaMMBI IIPEPHIBAECTCS M BBIBOJIUTCS COOOIIEHUE 00 OIIMOKE.

Cy1miecTByeT TpH TUIA OIIMOOK B MPOTPaMMe:

1) cunmaxcuueckue — 370 ONIMOKW B UMEHU OTlepaTopa Win (QyHKIHH, OT-
CYTCTBHUE 3aKpPbIBAIOLICH WJIM OTKPHIBAIOIIEH KaBbIUYEK U T. J. OLIMOKU B CUHTAK-
cuce a3bpika. Kak npaBuiio, MHTEPIPETATOP MPEAYNPEAUT O HATMYUU OLUIMOKH, a
nporpamma He OyAeT BBIIOJIHATHCS COBCEM;

 |DLE Shell 3.9.6 - O X

File Edit Shell Debug Options Window Help
Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [MSC v.192% €4 bit (AM

DE4)] on win3z2
Type "help™, "copyvright™, "creditcs™ or "license ()™ for more information.

>>> print ('Her xaemdrm!)

SyntaxError: EQL while scanning string literal

Ln:& Col: 4

Pucynok 8.1

2) no2uyeckue — 3T0 OMUOKU B JIOTHKE IIPOrPaMMBbI, KOTOPBIE MOYKHO BbI-
SBUTh TOJILKO TIO pe3yibTataM €€ paboThl. Kak mpaBuiio, mHTEpHpeTaTop HE
MPEAYNPEKAaeT O HATMYUU TaKOW OIMMOKH, W TIporpamMma OyIeT YCIICeITHO BbI-
MIOJTHATHCS, HO PE3YNbTAT €€ BBIMOJTHEHUS OYJET HE TeM, Ha KOTOPBIA MBI pac-
CUHMTHIBAJIN. BBISIBUTH U UCTIPABUTH TAKHE ONTUOKU JOCTATOYHO CIOKHO;

3) owubKU 8pemenu 8blNoIHeHUs. — dTO OITUOKH, KOTOPHIC BOSHUKAIOT BO
BpeMs paboThl mporpaMMebl. [IpuauHON SBISIOTCS COOBITHS, HE MIPEAYCMOTPEH-
HbIE MPOTpaMMUCTOM. KilacCu4ecKkuM MpuMepoM CITy>KUT JIeJICHUE Ha HOJIb:

A |IDLE Shell 3.9.6 — O *
Eile Edit Shell Debug Options Window Help

Bython 3.9.6 (tags/v3.9.6:db3£ff76, Jun 28 2021, 15:26:21) [MSC +.1929 &4 bit (AM
De4)] on win32

Type "help", "copyright™, "credits" or "license()" for more information.
test(x, v): x /v
»=> test (4, 2)

»=> test (4, 0)
raceback (most recent call last):

>" ine 1 in <module>

Ln: 14 Col: 4

Pucynok 8.2
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Heo0xomumo 3aMeTHTh, 9TO B s3bIke Python nckimoueHus: BO30yKaar0TCs
HE TOJIKO MpH OMIMOKE, HO U KaK YBEJOMIICHHE O HACTYIUICHUH KaKUX-TU0O0 COo-
oertuii. Hanpumep, meton index() Bo30yxmaer uckmouenue ValueError, eciu
MCKOMBIN ()parMEeHT HE BXOJUT B CTPOKY:

& |DLE Shell 3.9.6 — O x

File Edit Shell Debug Options Window Help
Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [M5C w.19%29 &4 bit (&M

DE4)] on win32
Type "help™, "copyright™, "credits™ or "license()}"™ for more information.

"hello world!'.index('123')

n <module>

Ln: 8 Col: 4

Pucynox 8.3

HNucTpykuuu try...except...else...finally
Jlist 00pa®OTKH HMCKIIOYEHUH NpelHa3HaueHa WHCTpyKuus try. dopmar
WHCTPYKITUH:
try:
<bn0oK, 8 KOMOPOM NePexeamvl8alOmcsl UCKIIOUEHUS™
[except /[<HUcknmouenuel > [as <Ob6vexm ucknrouenus>]]:
<bN0K 6blnoIHAEMbI NPU B03HUKHOBEHUU UCKTIOYEHUS™ |
[-..
except [<Ucknrouenuel> [as <Obwvexm ucknrouenus>]]:
<bnoK 6blnoHAeMbll NPU B03HUKHOBEHUU UCKTIOYEHUS™
[else:
<bN0oK, 8bINOIHAEMYLI, €CAU UCKTIOYEHUE He BOZHUKIO™ |
[finally:

<bnok, ebinoansemviil 8 1106oMm ciyuae>]

WNHCTpyKIIMK, B KOTOPBIX NEPEXBATHIBAIOTCS UCKIIOUEHUS, TOKHBI OBITH
pacrosoxxeHbl BHyTpH OJioka try. B 65oke except B mapamerpe <Mckmouenuel>
VYka3piBaeTcsi kjacc oOpabarbiBaeMoro uckitouenus. Hampumep, oOpaboTarh
UCKJTIOYCHHE, BO3HUKAIOIIEE TIPH JCJICHUU Ha HOJIb, MOYKHO TaK:

Ipumep 1:
try:
x=1/0

except ZeroDivisionError:
print('O6paboTaHO UCKIIOUYEHHE ACICHUE Ha HOJIB')
x=0

print(x)

PesynbTaT paboThl IporpaMMel NpUBEIEH Ha puc. §.4.
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 |DLE Shell 3.9.6 — O *
File Edit Shell Debug Options Window Help
Fython 2.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [MSC v.1925 &4 hit (AM

De4)] on win32
Type "help™, "copyright", "credits"™ or "license ()" for more information.

= RESTART: C:\Users\Vliadimir‘\Desktop\mafopaTopHHE N0 OMTOHY\OpMMepH\taskNl S5.py

DEE&EDT&HD HMCHRANYWEHME OSJICHME Ha HOJDR
Q

Ln:7 Cok4

Pucynok 8.4

Ecnu B Osioke try BO3HHMKIO HMCKJIIOYEHHUE, TO YIpaBJICHHUE IMeperacTcs
Oyoky except. B ciaywyae ecnum HMCKIIOYEHUE HE COOTBETCTBYET YKA3aHHOMY
KJIacCy, yNpaBlIeHUWE IMepefaeTcs cieayroueMmy Oioky except. Ecnu Hu oguH
0JIOK except He COOTBETCTBYET MCKIIOUEHHUIO, TO MCKIIOUEHUE «BCILIBIBACTY K
00paboTumnKy 0oJiee BBICOKOTO ypoBHS. Eciu uckitoueHue B nmporpamMmme BooO-
e HUT/Ie He 00pabaThIBaeTCs, OHO MEPElaeTCs M0 YMOIYaHUIO0, KOTOPhIN OCTa-
HAaBJIMBAET BBIIOJIHEHHUE MPOTPAMMBbI U BHIBOJUT CTAHAAPTHYIO HH(MOPMAIUIO 00
omubke. Takum 006pazoM, B 00pabOTUMKE MOKET ObITh HECKOJIBKO OJIOKOB €X-
cept ¢ pazHpIMH KJ1accaMu uckioueHuit. Kpome toro, onua 06paboTIrK MOKHO
BJIOXKHUThH B IPYTOM.
B uHCTpyKIIMM €XCept MOKHO yKa3arh Cpa3y HECKOJIBKO HCKIFOUECHUM,
MEPEUYNCIIMB UX Yepe3 3aMsaTyr0 BHYTPU KPYTIbIX ckoOOK. [lomyunTts nHpOpMma-
10 00 00pabaThIBAEMOM HUCKIIFOUEHWU MOYKHO Yepe3 BTOPOM mapameTp B UH-
cTpyKuuu except.
Ipumep 2:
try:
x=1/0

except (NameError, IndexError, ZeroDivisionError) as err:
print(err.__class . name )
print(err)

Pe3ynpTar nporpamMmei:

# [DLE Shell 3.9.6 — O .

Eile Edit Shell Debug Options Window Help

Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [MSC v.19%2% €4 bit (AM
Ded4)] on win3iz

Type "help™, "copyright", "credits" or "license ()" for more information.

= BRESTART: C:/Users/Vladimir/Desktop/mabopaTropsne no murony/npmepn/taskl-1 5.py

ZeroDivisionError
division by zero

Ln:7 Col4

Pucynok 8.5
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Kaaccsl BCTPOEHHBIX HCKIIOYEHUH

Bce BcTpoeHHble mckiroueHHs B si3bike Python mpexacraBisitor co0oit
Kjaccbl. OCHOBHOE MNPEMMYLIECTBO HCIIOIb30BAaHMS KJIACCOB I IlepexBara
BCEX UCKIIFOUECHUI COOTBETCTBYIOIIMX KJIACCOB IIOTOMKOB

Ta6numa 8.1 — OcHOBHBIE KJIACChI BCTPOCHHBIX MCKITFOYEHUN

Kaacce

Onucanue

1

2

BaseException

0a30B0O€ UCKIIIOYEHHE, OT KOTOPOTO OEpyT HavaIo Bce
OCTaJIbHBIC

SystemEXxit

UCKJIIOUEHHUE, TOpoxkaaeMoe PyHKIMEH sys.exit mpu BbI-
X0JI€ U3 TPOrpaMMBbl

KeyboardInterrupt

MOPOKIAETCS PU ITPEPHIBAHUU ITPOTPAMMBI MOJIh30BATE-
nem (00pruHO couetanueM kiapui Ctrl+C)

GeneratorExit

MOPOXKAAETCS MPU BBI30BE METOAA close o0beKkTa
generator

Exception

bazoBrIii Kiace 1t 0OJIBITMHCTBA BCTPOCHHBIX B Python
UCcKIIroueHn. IMeHHO ero Heo0X0IMMO HacjIeq0BaTh
MIPU CO3JIaHUH MOJIb30BATEIBCKOTO KJIacCa UCKITIOUCHUS

Stoplteration

OPOXKIaeTCS BCTPOSHHOM (PYHKITMEH next, €ClIM B UTepa-
TOpe OOJIBIIIE HET AJICMEHTOB

ArithmeticError

apudmMeTnyeckas onmoxa

FloatingPointError

NOPOKAAETCS MPU HEYTAYHOM BBINIOJHEHUH ONEPaLiU C
n1aBaronien 3ansatoi. Ha nmpaktrke BCcTpedaeTcs: HE4acTo

OverflowError

BO3HHUKAET, KOTJa pe3ybTaT apupMEeTUIECKO onepanuu
CJIMIITKOM BEJIMK JIJIs IpecTaBieHus. He mosBisieTcs mpu
0OBIYHOM padoTe ¢ LEeNbIMU YUCIaMH (Tak Kak python
HNOJJIEPKUBACT IJIMHHBIE YHCTIA), HO MOXKET BO3HUKATD B
HEKOTOPBIX JIPYTUX CIIydasix

ZeroDivisionError

ACJICHUC Ha HOJIb

AssertionError

BBIPAKEHUE B (PYHKIUU assert JI0)KHO

AttributeError

00BEKT HE UMEET JAaHHOTO aTpulyTa (3HAUCHUSI UJIU Me-
TO/A)

BufferError orepanus, cBsi3aHHas ¢ 0ypepoM, HE MOKET OBITh BbI-
MOJIHEHA

EOFError (GYHKIIMS HATKHYJIach Ha KOHEI] (ailyia u He cMoTrJia mpo-
YUTaTh TO, YTO XOTEA

ImportError HE YAaJIOCh UMIIOPTUPOBAHUE MOAYJISI UJTU €T0 aTpuodyTa

LookupError HEKOPPEKTHBIN MHICKC WA KIIFOY

IndexError WHAEKC HE BXOIUT B JIMANAa30H DJIEMEHTOB

KeyError HECYIIECTBYIOIIHM KJTt0U (B CJIOBape, MHOXKECTBE WM
JIPYroM 0O0bEKTE)

MemoryError HEAOCTATOYHO MaMSITH

NameError HE HAWJICHO NIEPEMEHHOM C TAKUM UMEHEM
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Oxonuanue maon. 8.1

1

2

UnboundLocalError

CACJIaHa CChbLIKA Ha JIOKAJIBbHYIO IICPCMCHHYIO B (bYHK-
A, HO IICPEMCHHAA HC OIIPCACIICHA PAHCC

OSEtrror

OIIMOKa, CBA3aHHAs C CHCTEMOM

ChildProcessError

HEey/laya [IPpH Ollepaluy C JT0YEPHUM MPOIIECCOM

ConnectionError

0a30BBIN KJIacC I UCKIIOUEHHH, CBI3aHHBIX C I10I-
KJIFOUECHUSIMU

FileExistsError

MOMBITKA CO3/1aHUs (pailia Ui AUPEKTOPUH, KOTopas
YK€ CYIIECTBYET

FileNotFoundError

Gbaiin i TupeKTopus He CYIIECTBYET

InterruptedError

CHUCTEMHBIN BBHI30B IIPCPBaH BXOOAINNM CUTHAJIOM

IsADirectoryError

okujaics Gaii, HO 3TO JTUPEKTOPHUs

NotADirectoryError

OKHJaJach TUPEKTOPHS], HO 3TO (pail

PermissionError

HC XBATACT IIpaB JOCTYIId

ProcessLOOKUpError | ykasaHHOTO mporiecca He CyIIEeCTBYET
TimeoutError 3aKOHYMJIOCH BPEMSI OXKHTAHUS
ReferenceError MOMBITKA JIOCTYTA K aTpUOyTy CO cJ1aboil CChUIKOMN

RuntimeError

BO3HHUKAET, KOT/1a HCKJIIOYEHHE HE MOMANAET HU MO OJ-
HY U3 JIPYTUX KaTErOpuu

NotImplementedErro
;

BO3HMKAET, KOTJ1a aOCTPaKTHbIE METO/IbI KJ1acca TpeOy-
10T NIEPEONPEEICHHS B JOYEPHHUX KIIACCaX

SyntaxError CHHTaKCH4YeCKas OlnoKa

IndentationError HENPABHIILHBIC OTCTYIIBI

TabError CMENIMBAaHUE B OTCTYIaxX TaOyJISIUU U POOEIIOB

SystemError BHYTpEHHSIS OIINOKa

TypeError oreparusi IpUMeHeHa K 00bEKTY HECOOTBETCTBYIOIIETO
THTIA

ValueError GyHKIMS MOTy4YaeT apryMEeHT MPaBHIBHOTO TUIIA, HO

HEKOPPEKTHOTO 3HAYCHUS

UnicodeError

omnOKa, CBsI3aHHasA ¢ KOJUPOBAHUEM / paCKOUPOBAHU-
em unicode B CTpOKax

UnicodeEncodeError

HCKIIFOUEHHUE, CBSI3aHHOE ¢ KOJAMpOBaHUEM unicode

UnicodeDecodeError

HCKJIFOYEHHUE, CBSI3aHHOE C JICKOJAMpPOBaHUEM unicode

UnicodeTranslateErr
or

HCKJIFOYEHHE, CBSI3aHHOE C MEPEeBOIOM unicode

Warning

MPEYIPEKICHUE

8.2 3amanus 1y caMOCTOSATEILHOM PadoThI

Bapuanm 1

Hanucats mporpamMmy otnaBiuBarollyto omuOky BaseException. Brie-
CTH B KOHCOJIb Ha3BaHUE KJIACCa UCKIIIOUYEHUSI.
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Bapuanm 2
Hamucate nporpammy otiaBiuBaromyto omuoky ArithmeticError. Boise-
CTH B KOHCOJIb HA3BaHHE KJIACCa UCKITFOUCHUSI.

Bapuanm 3
Hanucaty nporpamMMmy oTiaBiuBaroniyto omuoOky AttributeError. Brise-
CTH B KOHCOJIb Ha3BaHUE KJIACCa UCKIIOUCHUS.

Bapuanm 4
Hammcats nporpammy oTianuBatonryto ommoOky IndexError. BeiBecT B
KOHCOJIb Ha3BaHME KJIACCA UCKIIOYCHHUS.

Bapuanm 5
Hanucare nporpammy otnaBinuBaoniyto omuoOky KeyError. BriBectn B
KOHCOJIb Ha3BaHME KJIACCA NCKITIOYEHUS.

Bapuanm 6
Hamnucatp mporpammy oTiaBnuBatoniyto ommoky NameError. BeiBectu B
KOHCOJIb Ha3BAHMUE KJIaCCa UCKIIFOYECHUS.

Bapuanm 7
Hamucate nporpammy otnaBnuBaronyto omuoky UnboundLocalError.
BriBecTH B KOHCOJIb Ha3BaHUE KJIAaCcCa UCKIIFOUEHUS.

Bapuanm 8
Hamucats nporpammy oTiasnuBaroiryto omuoky FileExistsError. Brise-
CTH B KOHCOJIb Ha3BaHHE KJIACCa UCKITIOUEHUSI.

Bapuanm 9
Hanucate mporpammy otnasiauBaromniyo omuoOky FileNotFoundError.
BbiBecTH B KOHCOJIb Ha3BaHUE KJ1acca UCKIIOUYEHUSI.

Bapuanm 10
Hanucate nporpammy otnaBnuBarollyto omuoky IsADirectoryError. Boi-
BECTH B KOHCOJIb HA3BAHME KJIACCA UCKITFOUECHMUS.

Bapuanm 11
Hanucate nporpammy otiaBnuBaromiyto omuOky NotADirectoryError.
BriBecT B KOHCOJIb Ha3BaHKE KJIacca UCKITIOUEHUS.

Bapuanm 12
Hanucats nporpammy otnasnuBaronyto omuoky UnicodeError. BeiBecTu
B KOHCOJIb Ha3BaHUE KJIacca UCKIIIOUEHUSI.

Bapuanm 13
Hamnucate nporpammy otiaBnuBaroiiyto omuoOky ValueError. BeiBectu B
KOHCOJIb Ha3BaHUE KJIaCCa UCKIIFOYECHHUS.
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JABOPATOPHAS PABOTA Ne 9
B3AUMOJIEUCTBUE C THTEPHETOM

9.1 MeToanueckue peKOMeH AU

HNuTepHeT MpoyHO BOMIEN B HAIly *U3Hb. O4YeHb 4aCTO HAM HEOOXOIUMO
nepenars uapopmarmo Ha Web-cepBep win, Ha060pOT, MOJIYYHUTH C HErO Ka-
KH1e-Tuo0 JaHHbIe, HATPUMEDP, KOTUPOBKU BaJIOT WJIM MPOTHO3 MOTOJIbI, IPOBE-
pUTH HAJIMYME MHUCEM Ha MOYTOBOM SIIUKE U T. 1. B coctaB cranmapTHoil Oub-
arorekn Python BXoauT MHOXECTBO MOJyJIeH, MO3BOJIIOMNX PabOTAaTh MpaK-
THYECKH CO BceMHu NpoTokojamu MHTepHeTa. B manHol mabopaTopHoil padoTe
OynyT paccmotpensl pazoop URL-anpeca u cTpoku 3ampoca Ha COCTABIISIOIITHE,
oOMeH maHHBIMU 110 mpoTokoy HTTP ¢ momomeio moxaysei http.client u url-

lib.request.

IIpoTokoJibI

Tabnuua 9.1 — IpoTokoinbl MHTEpHETA, BXOASIINE B COCTAB CTAaHAAPTHON

oubsmotexku Python

HasBanue Omnucanne

FTP [Ipennaznauen myisi nepepaun ¢ainoB yepe3 Uurepuner. FTP
MO3BOJISIET IEPEHOCUTh C MALIMHBI HA MAILIMHY HE TOJIbKO (haiJibl,
HO W IIeJible MAalK, BKJIIYAIONIUE MOAJUPEKTOPUH Ha JII0OYIO
TyOHHY BIOKEHUN

SMTP Hcnonp3yercs s OTIPABKM MOYTHI M MEPENAYN MOYTHI MEXKIY
IIOYTOBBIMU CEPBEPAMHU

HTTP OOGecrieunBaeT mepeaady ¢ yJIaleHHBIX CEpBEPOB Ha JIOKAIbHBIN
KOMITBIOTEP JOKYMEHTOB, COACPKAUIMX KOJ Pa3METKU TMIIEPTEK-
crta, HanucanHbpli Ha s3pike HTML wmu XML, TO ecth BeO-
cTpaHull. JlaHHBIN PUKIIAJHOW NPOTOKOJ OPUEHTUPOBAH MIPEXKIE
BCEr0 Ha MpeJoCTaBlIeHUEe MHPOPMALIMK MPOrpaMMaM MPOCMOTpa
BeO-cTpaHuil, BeO-Opaysepam

POP3 u Hcnonb3yroT A1l HOJIy4eHUs MOYTHI C CEPBEPA IMOYTOBOIO SIIINKA

IMAP

TELNET [IpennasHaueH i1 OpraHU3aldd TEPMUHAIBHOTO JIOCTyNa K

yIAJIGHHOMY Y37y TIOCPEICTBOM 0OMEHAa KOMaHJIaMU B CUMBOJIb-
HoMm ¢popmare ASCII. Kak mpaBuio, 1yist paboThl C cepBEpOM IO
nporokony TELNET na ctopoHe kinueHTa aomkHa OBITH ycTa-
HOBJICHA CTICIIMAIbHAS TIPOTpaMMa, Ha3biBaemas telnet-kimeHTom,
KOTOpasi, YCTAHOBUB CBSI3b C YJAJIICHHBIM Y3JIOM, OTKPBHIBAET B
CBOEM OKHE CHCTEMHYIO KOHCOJIb OTIEPAIIMOHHON 00O0JIOUKHU Cep-
BEpa
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Pa36op URL-agpeca u ctpoku 3anpoca

C nmomorpro Moystst urllib.parse moxuo manumyimposats URL-anpecom
— Hampumep, pa3odpaTh €ro Ha COCTABIIIONINE WU TOJYYHTHh aOCOITFOTHBIN
URL-anpec, ykazaB 0a30BbIii 1 oTHOCUTENbHBIN aapeca. URL cocTout u3 cie-

AYIOIIUX 3JICMCHTOB!

<ITorokos>://<[Jomen>:<IlopT>/<IlyTh>;<Ilapamerpbr>?<3ampoc>

Cxema URL nnst mporokona FTP BeirmsguT no-gpyromy:
<IIporoxos>://<Iloab30oBarennb>:<Ilapoabr>@<lomen>

Pazo6pare URL-aapec Ha cocTaBnsromye no3Boister ¢pyakius urlparse()

urlparse(<URL-aapec>[, <Cxema>|, pa3oop sikops]])

®ynkius Bo3BpainaeT o0bekT ParseResult ¢ pesynsratom pazoopa URL-
anpeca. [lonmyunTh 3HaY€HUST MOXKHO C TOMOIIBIO aTPUOYTOB WJIM WHJEKCOB.
OOBEKT MOKHO ITPeoOpa3oBaTh B KOPTEK M3 CICAYIOIIUX 3JIeMEHTOB: (SCheme,
netloc, path, params, query, fragment). DiemeHTBI cOOTBETCTBYIOT cXxeme URL-

ajpeca:

Oo0nekr ParseResult, Bosepamaemelii ¢GyHkImeir urlparse(), comaepxut

CJIEAYIOIINE aTPUOYTHI:
<scheme>://<netloc>/<path>;<params>?<query>#<fragment>

scheme — Ha3Banue MpoOTOKOIa. 3HAYEHHE TOCTYITHO TaKke 1Mo uHuekcy 0;
netloc — Ha3BaHKe JOMEHA BMECTE C HOMEPOM IMOPTa. 3HAYEHHE JOCTYITHO

TaKXe 10 UHACKCY 1;
hostname — Ha3BaHUE TOMEHA B HIDKHEM PETUCTPE;
port — Homep nopra;
path — myTh, 3HaYEHHE TAK)KE JOCTYITHO 10 UHICKCY 2;
params — mapameTpbl, 3HAaYEHUE JOCTYITHO MO UHAEKCY 3;
query — cTpoka 3amnpoca;
fragment — sikops;
username — ums moJb30BaTEIS;
password — mapoJisb.

A |DLE Shell 3.9.6 — O *
File Edit Shell Debug Options Window Help
Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [MSC v.1929 64 bit (AMDE4)]
on Wwin3z2
Type "help", "copyright™, "credits" or "license ()" for more information.
33 urllib.parse urlparse

» url = 'hetps://wwwHyDomain:443/cestc.php; cemp?value=liavalue=2fmetcka'

» parsUrl = urlparse (url)
>>»> parsUrl
Par=zeResult (scheme="https', netloc='wwwMyDomain:443', path='/test.php', params='temp',
query="value=l&value=2", fragment='metka')

Ln: 8 Col: 4
Pucynox 9.1
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Bemonuutk oOpatHyto omnepauuio (codpate URL-ampec u3 oTaenbHBIX
3HaueHui) mo3sossger ¢pyukiusa Urlunparse(<flocinenoBareabHOCTL>).

# |DLE Shell 3.9.6 - O X

File Edit Shell Debug Options Window Help

Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [MSC +.1929% €4 kit (AMDE4)] on win32
Type "help™, "copyright", "credits"™ or "license ()" for more information.

B33 urllib.parse urlunparse

t = {'http', "wwwHyDomain: 80", 'Jfindex/test.php', "', 'value=livalusTwo=2', 'metka')

»»> urlunparse (t)

"http: / /wwwMyDomain: 80/ index/test.php?value=lsavalusTwo=2#metka’

Ln:7 Col: 4

Pucynok 9.2

KoaupoBanue u 1exoaupoBanme

Crtpoka 3ampoca sIBISIETCSI COCTABHOM KOHCTPYKIHEH, COAEPKAIIEH Mapbl
napaMeTp=3HaueHue. Bce crnenuanbHble CHMBOJIBI BHYTPU Ha3BaHUS MMapameTpa
M 3HAYCHUS KOAUPYIOTCS TMocienoBaTenbHOCTIMUA Y%nn. Hanmpumep, ans napa-
MmeTpa Str, umeroiero 3nadenue “Crpoka” B kogupoke Windows-1251, crpoka
3ampoca OyJeT BBITJISICTh TaK:

str=%D1%F2%F0%EE%EA%EO

Ecnu ctpoka 3ampoca CoAepKUT HECKOIBKO Map MapamMeTp=3HauyeHUue, TO
OHU pazaenstoTcs cumBoiioM &. [Ipumep:
str=%D1%F2%F0%EE%EA%EO&Vvalue=10

Pazo0paTh cTpoKy 3ampoca Ha COCTAaBJISIONINE W JEKOJUPOBAThH JTaHHBIC
no3BoJsieT cienyronme Gynkiuu uz moayiis Urllib.parse

parse_qs() — pa3OupaeT CTpoKy 3ampoca U BO3BpalllacT CJIOBa C KII0YaMH,
MIPEJCTABIIIONUMUA COOOM Ha3BaHMS IMapaMeTPOB, W 3HAYCHHUSIMHU, KOTOPHIMH
CTaHyT 3HAYCHHS ATUX MTapaMETPOB.

parse_qs(<Crpoxka 3ampoca>|, keep_blank_values=False]],
strict_parsing=False][, encoding="utf-8’][, errors="replace’])

Ecnu B mapamerpe keep_blank_values ykazano 3nadenue True, To mapa-
METpHhI, HE UMEIOIINE 3HAUYCHUI BHYTPU CTPOKH 3ampoca, Takxke OyAayT a00aB-
JICHBI B pe3yibTat. [1o yMoa4aHuio mycThie apameTpsl urHopupytoTtces. Ecin B
napametrpe Strict_parsing ykazaHo 3HaueHHE TrUE, TO NPH HAJIWYUHM OIIHOKH
B030yxnaetcs uckimodenue ValueError. I[To ymom4aHuio ommOKH UTHOPUPYHOT-
cs. [Tapamerp encoding mo3BoisieT yka3ath KOJUPOBKY JaHHBIX, a ITapameTp er-
rors — ypoBeHb 00pabOTKH OIITHOOK.

[TpuMep MCIOIB30BaHUS YKa3aHHBIX TAPaMETPOB MPHUBEIEH HA puc. 9.3.
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 |DLE Shell 3.9.6 - O s

File Edit Shell Debug Options Window Help
Python 3.9.6 (tags/v3.9.6:db3££f76, Jun 28 2021, 15:26:21) [MSC v.1929 64 bit (&M
DE4)] on winiz2

Type "help™, "copyright™, "credits"™ or "license ()" for more information.
D urllikb.parse parse Jgs
> 8 = "str=%D1%FZ%FO0%EE 0 1 10 '

1)

>>> parse_gs (s, encoding="cg -
{'str': ['Crporxa'], 'wvalue': ['10']1}
- parse dgs (s, keep blank values= , encoding="cplZSl

{'str': ['Crpora']l, 'value': ['10'], 't': ['']}

L9 Cold

Pucynok 9.3

IIpeoOpa3zoBanue oTHocuTeAbHOT0 URL-aapeca B a6CoII0THBIH

OTHOCUTENBHBIN MYyTh CCHUIAETCS HA MECTOIOJIOKEHNE OTHOCUTENIBHO Te-
KylIeil cTpaHulibl. AOCOIIOTHBIN MYTh — 3TO MOJIHBIN apeC CTPAHUILIBL.

OueHb yacTo B KOJE BeO-CTpaHMI] yKa3biBatoTcsi He abcomtotHbie URL-
anpeca, a otHocutenbHble. [Ipu otHOCcUTEenbHBIX URL-anpec myTh onpenenser-
Csl C yUYETOM MECTOTIOJIOKECHHSI CTPAHUIIBI, HA KOTOPOH HAXOJUTCS CCBUIKA, WIIH
3HaueHus mapametpa href rera <base>. [IpeoOpa3oBaTh OTHOCHUTEIBHYIO CCBLI-
Ky B abcomotHeiii URL-anpec mosBomsier ¢ynkmust urljoin() m3 momyns url-
lib.parse. ®opmar pyskmuu:

urljoin(<bazosblii URL-aapec>, <oTHOCHTEIbHBII MU a0COJIOTHBIN
Url-agpec> [, <Pa3oop sikops>])

& |DLE Shell 3.9.6 — O >

Eile Edit Shell Debug Opticns Window Help

Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [MSC w.1l929 64 bit (AM
Ded4)] on winiz

Type "help™, "copyvright™, "credits™ or "license ()™ for more information.
b e urllib.parse urljoin
>>>» urljoin('http://wwwMMyDomain: 80", 'folder/index.php'}

'"heotp: //wwwMyDomain: 80/ folder/index.php"

oo |

Ln: &6 Col: 4

Pucynok 9.4

OO0MeH 1aHHBIMM 110 TPpoTOKOY HT TP

Monys http.client mo3sossier monyunts uHbopMaIuio u3 MHTEepHETa M0
nporokoiam HTTP u HTTPS. OtnpaButh 3anpoc moxxHo meromamu GET,
POST u HEAD.

Jnia co3nanus 00BbEKTa COENMHEHUs, UCIOb3ytolero npotokon HTTP,
npeanasHadeH kimacc HTTPConnection. Ero kKoHCTpYKTOp MMEET CIIEAYIONIHA
dbopmar:
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HTTPConnection(<Iomen>[, <IMopt>[, timeout[, source_address]]])

B nepBom mapamMerpe yka3bpIBaeTCsl Ha3BaHHME JOMEHa 0e3 mpoTokosa. Bo
BTOPOM TapameTpe 3aluChIBaeTCs HOMEp MOpTa — €ClId MapameTp HE yKasaH,
UCIIOJIb3yeTCs, ucnonb3yercs nopt 80. Homep mopra MOXKHO Tak»Ke 3aJaTh IO-
cJie Ha3BaHUA JJOMEHA Yepe3 JBOETOUre

[Tocne co3nanus 0ObEKTa COCIMHEHUS] HEOOXOIUMO OTIIPABUTH 3ampoc,
BO3MOXKHO, C TlapaMeTpamH, BbI3BaB MeToy request() xkimacca HT TPConnection.
dopwmar meroaa:

Request(<Metox>, <ITlytn>[, body=None][, headers=<3arosioBku>])

B mepBoM mapamerpe ykaspiBaeTcs meTon mepemaun gaHHbIX (GET,
POST unu HEAD). Bropoii mapameTp 3aiaeT myTh K 3ampaimmBaeMomMy (haiimy
WJIM BBI3BIBAEMOM MIpOrpamMme, OTCYUTAHHBIN OT KOpHs caita. Ecnu nist nepena-
Y1 JAHHBIX Ucroib3yerca metoa GET, To mociie BOMpOCUTENHHOTO 3HAKA MOXK-
HO yKa3aTh IepejiaBaeMble JlaHHble. B HeoOs13aTeIbHOM TPETheM MapaMeTpe 3a-
Jal0TCA JTaHHbIE, KOTophle mepenatorcs metogom POST, — momyctumo ykaszaTh
CTPOKY, (hailyioBbIil 0OBEKT WM TOCIIEI0BATEIHLHOCTh. YeTBEpTHIN mapameTp 3a-
naet B Buje cioBapsi HT TP-3aronoBku, oTiipaBisieMble Ha CepBep.

[Mony4ynth 0OBEKT pe3yibTaTa 3ampoca Mo3BoJisseT Meton getresponse().
OnH BO3BpaImaeT pe3ysbTaT BBHITOTHECHHOTO 3aIlpoca, MPEACTABICHHBIA B BHUJC
obbekTa kitacca HT TPresponse. M3 Hero MoKHO MOJTy4YUTh OTBET CEpBEpA.

[IpounTaTh  OTBET cepBepa MOXKHO C  IIOMOIIBIO  METOJa
read([<xoauduectBo OaiiT>]) kimacca HT TPResponse. Eciu mapamerp He ykasaH,
metos read() Bo3BpalaeT BCe JAaHHBIC, a NMPU HAIWYUHM TapaMeTpa — TOJbKO
YKa3aHHOE KOJIMYECTBO OalTOB MpH KaXJAOM BbI3oBe. Eciu naHHBIX OOJbIIe
HET, METOJ] BO3BpaIaeT MyCTYIO CTPOKy. [Ipexae dem BHIIOJHUTH APYTrou 3a-
poC, JaHHBIC JODKHBI OBITh TOJIYYEHbI OJIHOCThIO. MeTton read() Bo3Bparact
MOCJIEIOBATEILHOCTh OANTOB, @ HE CTPOKY. 3aKPBITh OOBEKT COCTUHEHUS T03-
BosisieT meton close() kmacca HTTPConnection.

IIpumep 1:
Koa nporpammsr:
from http.client import HTTPConnection

headers = {
‘User-Agent': 'Chrome/92.0.4515.131",
'‘Accept’: 'text/html, text/plain, application/xml’,
'‘Accept-Language’: 'ru, re-RU",
'‘Accept-Charset': ‘windows-1251",
} # 3aoaem 3azonosxu
con = HTTPConnection('www.rgups.ru') # Ycmanaenuseaem coeounenue
c caumom

72



con.request('GET', /index.php', headers=headers) # Jlenaem 3anpoc nyms
Komopoe2o paseH /index.php u 3aeonosexu headers

result = con.getresponse() # I[lonyuaem pesyromam 3anpoca

print(result.read().decode()) #Bvieooum pezyrvmam 3anpoca

PesynbTaT mporpammsi:
@ IDLE Shell 3.9.6 - O X

File Edit Shell Debug Options Window Help

Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [M5C w.192% &4 bit (aM A
DE4)] on win3z

Type "help™, "copvright™, "credits™ or "license ()" for more information.

= RESTART: C:\Users\Vladimir‘\Desktop'\mabopaTopHHse no nMToHy,\OpuMepu’ taskil-1.1.py
<!DOCTYPE html>
<html lang="ru":>
<head>
<meta charset="UIF-8">
<meta name="viewport"™ contentc="
width=device-width,
initial-scale=1,
minimum-scale=1,
maximum-scale=1,
user—-scalakle=0
rr:,
<meta name='"vyandex-verification' content='4c3682ac42d25=77" /=
<meta name="google-site-verification” content="esFosgSGnvQCSd4hwdovCoioYd
b2wBLaDkpcHXT6ZwdE™ />
<titlexI'masHas</title>

<1—— Styles —->

<l——link rel="stylesheset" href="/site/templates//styles/main.css"—->

<link rel="stylesheet" href="/site/templates/design/css/reset.css">

<link rel="stylesheet" href="/site/templates/design/css/bootstrap.min.css™>
Sl—— <link rel="ztylesheet" href="/site/templatesz//design/css/bootstrap-thems
min.css"E-->

<link rel="stylesheet"™ href="/site/templates/design/css/defaunlt.

c3s">

<link rel="stylesheet" href="/=ite/templates/design/css/tenplate
.cE3">

<link rel="stylesheet" href="/site/templates/design/css/pages.cs
= FI':,

<link rel="sztylesheet" href="/site/templates/design/css/responsive.css"s>

<link rel="ztylesheet" href="/site/templates/design/cea/likbs/fancybox.caa">

<link rel="stylesheet"” href="/site/templates/design/css/libs/jquery-ui.min.c
ss"> W
Ln:6 Col: 4

Pucynok 9.5

9.2 3aaHus ISl CAMOCTOSAITEILHON PadoThI

3aoanue 1

Bapuantsr:
1 Pazo6pars URL-aapec
https://yandex.ru/news/?utm_source=main_stripe_big
M BBIBCCTHU B KOHCOJIb Ha3BaHHEC ITPOTOKOJIA.
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2 Pazo6pats URL-anpec
https://yandex.ru/news/?utm_source=main_stripe_big
N BBIBCCTHU B KOHCOJIb HAa3BAHHUEC JOMCHA.
3 Pazo6pats URL-anpec
https://yandex.ru/news/?utm_source=main_stripe_big
U BBIBECTH B KOHCOJb ITyTh URL-anpeca.
4 Pazobpats URL-ampec
https://yandex.ru/news/?utm_source=main_stripe_big
U BBIBECTU B KOHCOJIb CTPOKY 3aIipoca
5 Pazobpats URL-ampec
http://mehelps.ru/yakor-v-html.html#yakor_kod
H BBIBCCTHU B KOHCOJIb HAa3BaHMC IIPOTOKOJIA.
6 Pazo6pats URL-anpec
http://mehelps.ru/yakor-v-html.html#yakor_kod
1 BBIBCCTH B KOHCOJIb HA3BAHUEC JOMCHA.
7 Pazobpats URL-ampec
http://mehelps.ru/yakor-v-html.html#yakor_kod
1 BBIBECTH B KOHCOJb IyTh URL-anpeca.
8 Pazobpats URL-anpec
http://mehelps.ru/yakor-v-html.html#yakor_kod
H BBIBCCTHU B KOHCOJIb SIKOPb.
9 Pazo6pats URL-anpec
https://portal.rgups.ru/index.php?r=achievement/profile/index
BBIBECTH HAa3BAHUC IIPOTOKOJIA.
10 Pazoopars URL-anpec
https://portal.rgups.ru/index.php?r=achievement/profile/index
BBIBE€CTHU HAa3BAHHUEC JOMCHA.
11 Pazo6pars URL-aapec
https://portal.rgups.ru/index.php?r=achievement/profile/index
BbiBecTH IyTh URL-anpeca.
12 Pazo6pars URL-aapec
https://portal.rgups.ru/index.php?r=achievement/profile/index
BBIBECTH CTPOKY 3arpoca.

3aoanue 2

1 YcraHOBUTH COSTUHEHHE C JOMESHOM WWW.rgups.ru mo mpotokoay http,
cnenath GET 3ampoc rae myts paBeH /university/dokumenty/

2 YcTaHOBUTH COEAMHEHHUE C JOMECHOM WWW.rgups.ru mo mpotokosy http,
cnenath GET 3ampoc rue myTh paBeH /oop/magistratura/

3 YcTaHOBUTH COEAMHEHHE C TOMEHOM WWW.IQups.ru mo mpotokouy http,
crnenate GET 3ampoc rme myrth paBeH /university/kontaktnaia-informatciia-
rgups-353/

4 YCTaHOBUTH COCIMHEHUE C JOMEHOM WWW.Irgups.ru mo mporokoury http,
cnematb GET 3ampoc rtme mnyte paBeH /students/uchastie-rgups-v-
mezhdunarodnom-k-1544/
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5 YcTaHOBUTH COSAMHEHHE ¢ IOMECHOM WWW.Igups.ru mo npotokoiy http,
caenath GET 3ampoc riae nyth paBeH /services/iuridicheskaia-Klinika/

6 YCTaHOBUTH COCIMHEHHUE C TOMEHOM WWW.IQUpPS.ru mo mpotokody http,
caenath GET 3ampoc rje myTh paBeH /services/time/

7 YCTaHOBUTH COCAMHEHHUE C IOMEHOM WWW.Igups.ru mo npotokoity http,
cnenath GET 3ampoc rue nyts paBed /media/rgups-v-smi-1087/

8 YCTaHOBHUTH COCIMHEHHE C JOMEHOM WWW.IQUpPS.ru mo mpotokody http,
cnenatb GET 3ampoc rie myTh paBeH /services/progress/

9 YcTaHOBUTH COCTUHEHHE C JJOMEHOM WWW.rgups.ru mo mportokoiry http,
cnenath GET 3ampoc tme myTth paBeH /services/elektronno-bibliotechnye-
sistemy/

10 YcraHOBUTH COE€IMHEHHE C AOMEHOM WWW.FQUPS.fu mo MmpOTOKOIY
http, cnenare GET 3anpoc rae myTh paBeH /abitur/informirovanie/

11 YcraHoBUTH CO€IMHEHHUE C JOMEHOM WWW.Igups.rud mo mpoTOKOIY
http, canenate GET 3ampoc rie myTh paBeH /science/granty-1763/

12 YcTaHOBUTH COEIMHEHHUE C JOMEHOM WWW.Igups.rud mo mpoTOKOITY
http, cnenate GET 3ampoc rue myth paBeH /university/kontaktnaia-informatciia-
rgups-353/
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JIABOPATOPHAS PABOTA Ne 10
OOII: KJIACCbI

10.1 MeToan4yecKkue peKOMeH AU

Oovekmno opuenmupogannoe npozpammuposanue (OOII) — 310 cno-
co0 opraHu3aluy MporpaMM, MO3BOJISIONIEH MCIOJIB30BATh OJIMH U TOT K€ KOJ
MHOTOKpatHO. B oTinuue ot dynkumit u moayneit, OOII mo3BosisieT HE TOJIBKO
pa3lieuTh MporpaMMy Ha ()parMeHThbl, HO U OMUCATh NPEIMETHI PEaIbHOIO MU-
pa B BUJC yIOOHBIX CYIIHOCTEH — 0OBEKTOB, a TAK)KE OPTaHU30BATh CBSI3U MEXK-
1y 9TUMHU 00bEKTaMH.

OcnoBout OOII sBmsiercst knacc. Knacc — dTO CHOXKHBIA THIT JTaHHBIX,
BKJTIOUAIONIMN HA0Op MEePEeMEHHBIX W (DYHKIUU ISl yIpaBICHUS 3HAYCHUSMU,
XpaHSAIIMMUCS B 3TUX MepeMeHHbIX. [lepeMeHHbIe Ha3bIBAIOT aTpUOyTamu, a
dbyukiuu — Merogamu. Knacce siBiseTcsi mpou3BOAUTENEM OOBEKTOB, T. €. MO3-
BOJISIET CO3/1aTh HEOTPAHMUYEHHOE KOJUYECTBO HK3EMIUIIPOB, OCHOBAHHBIX HA
ATOM KJIacce.

Omnpenenenue Kiacca
Kiacc onuceiBaeTcs ¢ MOMOIIBIO KIFOYEBOTO clioBa Class mo ciemyromieit
cCXeMe:

class <Hazeanue knacca>[(<Knaccl>[, ..., <KnaccN>])]:
<Onucanue ampudymoe u Memoooe>

WNHucTpyKiust co37aeT HOBBIN KJIACC M MPUCBAUBAET CCHUIKY HA €ro UJCH-
TU(PUKATOP, YKa3aHHBIA IMOCNE KIIOYeBOro cjoBa Class. Dto o3Hawaer, 4TO
Ha3BaHUE KJacca JOJDKHO MOJTHOCThIO COOTBETCTBOBATH MPABHIIAM MMEHOBAHUS
nepemMeHHbIX. [locie Ha3zBaHMs Kjacca B KPYIJIBIX CKOOKax MOMKHO yKa3aTh
OJIVH WJIM HECKOJIbKO 0a30BBIX KJIACCOB dYepe3 3arsiTyro. Eciu ke Kiacc He
HacjeayeT 0a30BbIe KIACChI, TO KPYIJIble CKOOKM MOXHO HE yKa3bIBaTh. Clielmy-
€T OTMETHUTh, YTO BCE BHIPAKCHHS BHYTPH MHCTPYKIIUHU ClassS BBITOIHAIOTCS MTPpU
CO37aHUH KJjlacca, a He ero dK3eMILIsIpa.

Coznanue atpuOyTa Kjacca aHAJOTHYHO CO3JaHUI0 OOBIYHON TEepeMEH-
HOM. MeToa BHYTpHU KJIacca CO3JaeTCs TaK ke, Kak U oObluHas (PyHKIUS, ¢ TO-
moimreto def. MeTomgam kiacca mepBbId apaMeTp ClICAyeT yKas3aTh SIBHO, aBTO-
MAaTHYECKH TEePEAcTCs CChIIKa Ha IK3eMIUIIp Kimacca. OOMEnpuHATO 3TOT Ta-
pameTp Ha3biBaTh SEIf, X0Ts 3T0 M He 00sA3arenbHO. JlocTynm K aTpuOyTam U Me-
TOAAM KJIacca BHYTPH OMNPENETSIEMOT0 METOJIa TMPOU3BOJIUTCSA Yepe3 MepeMeH-
Hyto Self ¢ momorpro ToueuHOW HOTalMK — K arpuOyTy X M3 MeEToja Kiacca
MOKHO 00patuThest Tak: Self.x

UtoO0BI UCTIONK30BaTh aTPUOYTHI U METOMBI Kacca, HEOOXOIUMO CO3/1aTh
HK3EMIUISIP KJIacca COTJIACHO CIIENYIONIEMY CHHTAKCHUCY:

<Ox3emifAp kiaacca> = <Hazpanue kiaacca>([[Iapamerpsi])
[Ipu oOpaiieHnu K MeTOIaM Kjiacca UCIOJIb3yeTcs Takoi (opmar:
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<IOx3emiuAp kiaacca>.<Ums meroaa>([Ilapamerpsni])

Ipumep 1
class MyClass:
def printMessage(self):
print('Bvizean memoo printMessage()')

def printValue(self, value):
print("Bol nepedanu 6 memoo value. On pagen ', value)

test = MyClass()
test.printMessage()
test.printValue(20)
test.printValue(‘npusem mup")

Pe3ynbTraT nmporpammel nipuBeieH Ha puc. 10.1.

& |DLE Shell 3.9.6 — O x

File Edit Shell Debug Options Window Help

Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [M5C w.1929 €4 bit (&M
DE4)] on win32

Type "help™, "copyright™, "credits™ or "license()}"™ for more information.

===== RESTLRT: C:/Usersz/Vliadimir/Desktop/mafu no nMrToy/nprHeps/tasks.l.py =====
Buzpax MeTon printMessage ()

Bu mepemama B MeTon value. 0H paBed 20

Bm nepemanM B MeTon value. OH pasceH OPpMEST MMD

Ln: 8 Col: 4

Pucynok 10.1

Bce arpuOyThl kiacca B si3b1ke Python ssisieTcst otkpeitbivu (public) T. e.
JOCTYIHBIMH ISl HEMOCPEACTBEHHOTO M3MEHEHHUS KaK M3 caMoro Kjacca, Tak 1
U3 JPYTUX KJIaCCOB U M3 OCHOBHOT'O KOJa IIPOTPaMMBbI.

JluHaMuYecKoe onpeseeHne aTpudyToB

B Python momyckaercs nuHaMHUYECKOE OIpEIEIeHHE aTpUOYTOB IOCTE
CO37aHMs KJIacca — MOKHO CO371aTh Kak aTpuOyT 00BbEKTa Kiiacca, Tak U aTpudyT
AK3EeMILISIpa Kiacca.

OdeHb BaXXHO MOHUMAThH PA3HUILY MEXIY aTpulOyTamMu 00BbEKTa Kiacca u
aTpulOyTamu dK3eMIuIsIpa kiacca. ATpruOyT oOBbeKTa Kitacca JOCTYIIEH BCEM K-
3eMIUIIpaM Kjlacca, HO TOCJI€ M3MEHEHHS aTpuOyTa 3HAYeHUE U3MEHUTCS BO
BCEX IK3EMIUIApax Kimacca. ATpuOyT 3K3eMIUIIpa Kiacca MOKET XpPaHUTh yYHH-
KaJIbHOE 3HAYCHHE JIJIS KaXKJI0T0 SK3EMILUIIpa, U U3MEHEHHE €0 B OJHOM 3K3EM-
IUIspe Kjacca He 3aTPOHET 3HAYCHHUS OJHOMMEHHOI'O aTpuOyTa B JIPYTUX DK3EM-
IUIIpax TOTO XK€ Kiracca.
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Ipumep 2
class MyClass:
x=30
y =40
def __init_ (self):
print('Cpaboman koncmpyxkmop')

templ = MyClass()

temp2 = MyClass()

print(‘templ.x =", templ.x)

print(‘temp2.x ="', temp2.X)

print(‘templ.y =", templ.y)

print(‘temp2.y =", temp2.y)

#Uzmenum ampubym y sx3emnispa kiacca templ
templ.x = 32

print("Hzmenunu 3navenue ampuoyma "x" y templ')
print(‘templ.x =", templ.x)

print(‘temp2.x ="', temp2.X)

#Uzmenum ampubym y sx3emniapa knacca templ
MyClass.y = 90

print("M3menunu 3nauenue ampuobyma "yv" y MyClass')
print(‘templ.y =", templ.y)

print(‘temp2.y =", temp2.y)

#Uzmenum ampubym ons knacca MyClass
MyClass.x = 64

print("Uzmenunu 3navenue ampudyma "x" y MyClass')
print(‘templ.x =", templ.x)

print(‘temp2.x ="', temp2.X)

PesynpTaT paboThl MporpamMmel npuBeieH Ha puc. 10.2.

A IDLE Shell 3.9.6 -
File Edit Shell Debug Options Window Help

DE4)] on win32
Type "help", "copyright™, "credits" or "license ()" for more information.

CpafoTan KOHCTDYETOD
CpafoTan KOHCTDYKTOPR

templ.x = 30

tempZ.x = 30

templ.y = 40

temp2.y = 40

M=mexHmme 3HayeHMe aTpubyTa "x" v templ
templ.x = 32

temp2.x = 30

MsMeHWDM SHadeHMe aTtpubyTa "y" ¥y MyClass
templ.y = 90

temp?.y = 90

M=sMeHMm ZHausHMe aTpufyTa "x" v MyClass
tenpl.x = 32

temp2.Xx = 64

O X

Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [MSC v.1929 64 bit (AM

===== RESTART: C:/Users/Vladimir/Desktop/nmafu no mMrosy/OpyMepH/tasks.2.py ===

Ln: 20 Col: 4

Pucynox 10.2
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Metoanl __init_ ()um __del_ ()

[lpu co3manum SK3eMILISApa Kiacca MHTEPIPETATOp aBTOMATUYECKU BbI-
3pIBaeT MeTol mHunmanu3amuu _ init_ (). B apyrux s3pikax mporpaMmupoBa-
HUSI TAKOW METO/] IIPHHSATO Ha3bIBaTh KOHCTPYKTOPOM Kiacca. dopmar merona:

def _init_ (self/, <Bmauenuel>/, ..., <3nauenueN>]])

C nomompo MeToma  init () MOXKHO IPHUCBOMTH HadabHbIE 3HAYCHHUS
arpu0OyTam Kiacca. Ilpu co3maHuu 3K3eMILIApa Kjacca mapaMeTpbl 3TOr0 METO-
Jla YKa3bIBAIOTCS MMOCIC MMEHH Kilacca B KPYIJIbIX CKOOKax:

<Oxzemnaap kKiacca> = <Uma kracca>([<3uauenuel>[, ...,
<BnauenueN>]|)

Ecnu KOHCTpYKTOpP BBI3BIBAETCS MPU CO3JAaHUM OOBEKTA, TO MEpe] YHH-
YTOXKCHHUEM OO0BEKTa aBTOMATHYECKHU BBI3BIBACTCS METOJI, HA3bIBACMBIN Je-
cTpykTopoM. B s3b1ke Python gectpykTop peanusyeTcst B BUIEC IPeIONpeacicH-
Horo metona __del_ ().

BAYKHO: Eciu Ha 3K3eMIIIAp Kilacca CYIIECTBYET XOTs Obl OJ{HA CChLI-
Ka, TO METOJ] He OyJIeT BhI3BaH.

IIpumep 3
Heobxonumo no BapuaHTam co3fiath Kiacchl. OnpenenuTb KOHCTPYKTOP
JECTPYKTOP U MOKa3aTh, Kak 0TpadaThIBaeT AeCTPYKTOp. JlMHAMUUeCcKu orpe/e-
JIUTH aTpuOyT AJI SK3EMIUIsIpa KJlacca U BBIBECTH €rO.
Hanucate meToa, KoTopslii OyneT BbIBOAWTH MH(OpMaIuio (10 BapuaH-
Tam), U BbI3BaTh €TO0.
CucrteMa ynpaBieHuUs JI0OCTaBKOM ToBapa.
Order — 3asBka:
CaoiicTBa:
— |d — ugentudukarop;
— Nhame — Ha3BaHHUE TOBapa;
— courier — xypbep (OTBETCTBEHHBIH 3a JOCTABKY);
— dateTime — nata u BpeMs
— type — tum 3aka3a (1 — cpouHsIii 3aKka3; 2 — OOBIYHBIN 3aKa3).

. KoHcTpyKTOp

Koa nporpammsl

class Order:
dateTime ="
def __init_ (self, Id, name, courier):
self.ld=1Id

self.name = name

self.courier = courier

self.typeOrder = 'ZJocmasxa’
def _del (self):

print('Cpaboman oecmpyxmop")
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def printData(self):
print("Unugpopmayus o 3axase’)
print('id =", self.1d)
print('name ="', self.name)
print(‘courier =", self.courier)
print(‘dateTime ="', self.dateTime)
print(‘type ="', self.typeOrder)

order = Order(10, 'Opeanuzayus’, 'Kypvep nomep 1')
order.dateTime = '12.12.2010°

order.printData()

order.newValue = 'Hoswiii ampubym'
print(order.newValue)

order =290

print(order)

Pe3ynbraT nporpammsel nipuBeieH Ha puc. 10.3.

 |DLE Shell 3.9.6 — O x

File Edit Shell Debug Options Window Help

Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [M5C v.1929 &4 bit (AM
DE4)] on win32

Type "help”™, "copyright", "credits" or "license ()" for more information.

= RESTART: C:\Users\Vliadimir‘\Desktop‘nabGopaTopHHe 00 OMToHY\OpMHepHhtask9.3.py =
HudopMaumMa o 3akase

id = 10

name = COprasMIauMA

courier = Eypsep HOoMep 1

dateTime = 12.,12.2010

type = J[Jocragka

HoBEDT aTpMbyT

CpafoTan OeCTRpVETODR

290

e I

Lz 14 Col: 4

Pucynok 10.3

10.2 3aganus AJs1 CaMOCTOSITEILHOM PadoThI

3aganune

Heobxoanmo no BapuaHtaMm co3aarh Kiacchl. OnpenenuTb KOHCTPYKTOP
JECTPYKTOP U MOKa3aTh, KaKk 0TpadaThIBaeT ACCTPYKTOp. JnHaMuuecku onpene-
JUTH aTpUOYT IS Kiacca U AK3EMILIspa KJlacca M BHIBECTHU HX.

Hanucats meTon, KOTOphIid OyAeT BBIBOAUTH MH(pOpMaluio (MO BapuaH-
Tam), U BbI3BaTh €TO0.
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Bapuanm 1. Peanu3zanus roroBOM NpoayKIHU
Commodity — ToBap:
CBoiicTBa:

— id — ugentuduxarop;

— productCode — xox ToBapa;

— Name — HauMEHOBAHMUE;

— wholesalePrice — onrroBas nena;

— retailPrice — po3nuuHas 1ieHa;

— description — onucanue.

Bapuanm 2. Y cneBaeMocTthb cTyieHTOB BY3A
Students — cryneHrT:

Id_studenta — HoMep 3a4eTHOI KHIKKH,

Fam — ¢pamumnus;

Name — ums;

Groupa — rpymmna;

Department — kadenpa;

discipline — qucuumiuna;

mark — orenka;

NameTeacher — ¢pamumust mpemnogaBaTeis.

Bapuanm 3. Jlekanat
NameFaculty — ¢akynbrerT;

Room — ayauTopus;

COrps — KopIyc;

Telephone — konTakTHBIH TenedoH;
NameDean — ¢pamunus nekana.

Bapuanm 4. Cynepmapket
Supermarket:
CaoiicTBa:
— nameotdela — na3Bauue otnena;
— productCode — xox ToBapa;
— Nhame — HauMEHOBaHKE TOBApPa;
— cuntry — cTpaHa-nipoM3BOAUTEIb;
— retailPrice — po3auuHas 1eHa;
— Namesource — rmoCTaBIIHK.

Bapuanm 5. BoeHHblii cocTaB
Command:
CaoiicTBa:

—  (pamunus;

— poTta;

— 3BaHUE;

— JaTa pOXKJIEHUS;
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— JaTa MOCTYIUICHHsI Ha CIIykO0y;
— YacTk.

Bapuanm 6. JIuteparypa
Literature:
CBoiicTBa:
— KOJl ICTOYHHMKA JIUTEePaTypBhl;
— THI JUTEPaTypPHI;
— Ha3BaHMHE,
— TOJ U3JaTeIbCTBA,
— Ha3BaHHE U3ATEIbCTBA,;
— KOJMYECTBO CTPAHHUII;
— aBTOpP.

Bapuanm 1. Illpoaaxka myTeBoK
Tourist:
CaoiicTBa:
— KOJ IIyTEBKH;
— (amMuIms KIUEHTa;
— Ha3BaHUE MMAHCUOHATA;
— HOMeEp;
—  BU/JI KUJIBS;
— JaTa 3ae3ja,
— J1aTa BBIE3[Ia;
— KOJUYECTBO YEJIOBEK;
— IIEHa.

Bapuanm 8. Ctanuusi Texo0cay:KUBAHUS
ServiceCenter:
CaoiicTBa:
— Ha3BaHHE CTaHIUY;
— aJpec CTaHIINH;
— Ha3BaHHWE aBTOTPAHCIIOPTA HA PEMOHTE;
— BHJI PEMOHTA,
— J1aTa MOCTYILICHUS,
— J1aTa BBIJAYH;
— pe3yabTaT PEeMOHTA;
— (Qamunms nepcoHana,
— CyMMa peMOHTA.

Bapuanm 9. MennuuHckoe 00c/1y:KMBaHUEe NALMEHTOB
Polyclinic:
CaoiicTBa:

— Ha3BaHME MOJIMKIMHUKY;
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— aJpec MOJIUKINHUKY;
— (hamMuIus NalKeHTa;
— HOMEp I0JIUCA,

— JlaTa OCMOTpa,

— (amwunus Bpaua,;

— JIOJDKHOCTB Bpaya,
— JIMarHos.

Bapuanm 10. Beigaua autepatypbl
Library:
CaoiicTBa:
— Ha3BaHue OMOJINOTEKH;
— Ha3BaHME YUTATEIHCKOTO 3aJ1a;
— (daMuius yuTaTens;
— Ha3BaHUE JIUTEPATYPBHI;
— JaTa BblJauy;
— CPOK BbIJa4H;
— CyMmMa 3aJiora.

Bapuanm 11. Ilpopa:xa aBTomo0uJieit
Car:
CaoiicTBa:

— MapkKa aBTOMOOWJIS;

— TOJ BBITYCKA,

— IICHA aBTOMOOMIIS;

— KOMIUICKTAIIUS;

— CTpaHa-TIPOU3BOIUTEID;

JaTa IpoJaxH;
— O®UO nokynarens.

Bapuanm 12. UntepHeT-Mara3ux
ElectronicShopping:
CaolicTBa:

— Ha3BaHME Mara3uHa,

— Ha3BaHHE TOBApA,

— CTpaHa-IPOU3BOJUTED;

— BUJI OILJIATHI;

— CyMMa MOKYIIKH;

— JlaTa MpoJIaxHu;

— O®UO nokynarens.

Bapuanm 13. bBoaibauna
Hospital:
CBoiicTBa:

— Ha3BaHUE OOJHHUIEI;
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— Ha3BaHue oTeIeHuUS;

— O®UO namuenra;

— HOMEp MOJIUCA;

— J1aTa NOCTYIUICHUS,

— J1aTa BBIIHUCKH;

— JIMarHos,

— J1aTa IPOBEJCHUS ONepalIiu;
— Ha3BaHHUE OIepaluu;

— CTOHMMOCTb JICUCHUS.

Bapuanm 14, BoeHHO-MOpCcKHe Y4eHUsI
Marine:
CaolicTBa:
— Ha3BaHHE BOCHHOM 4acTHu;
— Ha3BaHHE Kopaoid;
— TUM Kopaois;
— J1aTa IpOBEACHUS YUCHUS;
— HapaboTka Kopaodis;
— KOJHMYECTBO JIMYHOTO COCTaBa;
— MECTO IPOBEACHUS YUCHUN;
— pe3yJbTaT yYCHUU.

Bapuanm 15. Typucruueckue Typbl
Tourist trip:
CaoiicTBa:
— Ha3BaHUE TYypa;
— CTpaHbl;
— Tropoja;
— THII IEPEABUIKEHUS;
— THWII IATAHWUS,
— IIeHA TYypa;
— THUII IPOKUBAHUS;
— JlaTa BhbIe3/a.

Bapuanm 16. IlpencraBiieHue HMpKa
Circus:
CaoiicTBa:
— Ha3BaHHE MPEACTABICHMUS;
— TOpOJ;
— J1aTa MPeMbEPHI;
— Tepuoj MPOBEICHUS;
— 1IcHa OmJjeTa;
— aBTOp;
— KaHp;
— KOJMYECTBO aKTEPOB.
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JIABOPATOPHAS PABOTA Ne 11
OOII: HACJIEAOBAHUME

11.1 MeToan4yeckue peKOMeHIalM U

Haciaenosanue

HacnegoBanue — oJlMH U3 YETHIPEX BAKHEUIIUX MEXaHU3MOB OOBEKTHO
OpPUEHTHUPOBAHHOTO MPOTPAMMUPOBAHUS (HApsAy ¢ MHKAICYJSIUEH, TOJIMMOp-
¢dbu3MoM U abcTpakiiyeil), TO3BOISIONIMI OMKMCaTh HOBBIN KJ1acC Ha OCHOBE YK€
CYIIECTBYIOMIETO (POIUTEIHCKOTO), TIPH 3TOM CBOWCTBA M (PYHKIIMOHATHHOCTH
POIUTENHCKOTO KIacca 3aMMCTBYIOTCS HOBBIM KJIACCOM.

Jlpyrumu clioBaMH, KJIacC-HACJIEIHUK peaTu3yeT CICHU(PUKAINIO YKE
CYILIECTBYIOIIEr0 Kiacca (0a30BbIM Kiacc). ITO MO3BOJIAET 0OpalaTbesi ¢ 00b-
eKTaMU KJlacca-HacJlIeTHUKA TOYHO TaK ke, Kak ¢ 00beKTaMu 0a30BOT0 Kiacca.

IIpocToe HacaegoBaHue

Krnacc, oT kOTOporo mpou3ouuio HacieAOBaHUE, Ha3blBaeTcs 0a30BbIM
WM poauTeNbckuM (aHril. base class). Kiaccel, koTopsie nmpousonuid ot 6a3o-
BOTr'0, Ha3bIBAIOTCS MOTOMKAaMH, HACIECAHUKAMU WM NPOU3BOAHBIMU KJIaCCaMH
(anrm. derived class).

Bce B Python sBisercs 06bekToM. Motyin — 3TO 0OBEKTHI, ONIpEeAEICHUS
KJIACCOB M (DYHKIIMM — 3TO OOBEKTHI, M, KOHEYHO, OOBEKTHI, CO3/IaHHbIC W3
KJIACCOB, TOXKE SBJIAIOTCS OOBEKTAMH.

HacnenoBanue siBisiercs oOs3aTeNbHOW (PYyHKUUEH KaxAOro OOBEKTHO
OpPUEHTHUPOBAHHOIO S3bIKa TPOrPAMMHUPOBAHMS. JTO 03HaYaeT, uro Python moa-
JICPKUBACT HACIEIOBaHUE. A TAKK€ 3TO OAWH U3 HEMHOTHX SI3bIKOB, KOTOPBII
NOJJIEP>KMUBAET MHOKECTBEHHOE HACIIE0OBAHME.

Yto0bl 00paTUTHCA K POAUTENBCKUM KJIACCaM, MOKHO BOCIIOJIb30BATHCS
uHCTpyKIuen super().

IMpumep:

HeoOxonumo co3nate knace «TpaHcnopT» ¢ moiasMu (KOJIMYECTBO KOJIEC,
THUII IBUTaTENsl, BEC), U JJOUYEPHUE KIIACCHI:

—  «Motonukin» (MakcCuMalbHasi CKOPOCTh)

—  «ABTOMOOUIIBY» (KOJIMYECTBO JABEPEi)

PeanuzoBarh Kiacc Ui XpaHEHUs CIHMCKa TOBAPOB C METOAOM J00aBiie-
HUSI HOBOT'O TOBapa M METOJOM II€YaTH CIHCKA TOBAPOB.

Koa nporpammer:
class Vehicle:
def __init__ (self, countWheel=4, typeEngine="disel’', weight=1):
self.countWheel = countWheel
self.typeEngine = typeEngine
self.weight = weight
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def showlnfo(self):
print('"Kon-6o konec: ', self.countWheel)
print("Tun dsueamens: ', self.typeEngine)
print('Bec mpancnopma: ', self.-weight)

class Bike(Vehicle):
def __init_ (self, maxSpeed = 60, countWheel=4, typeEngine="disel’,
weight=1):
super().__init__(countWheel, typeEngine, weight)
self.maxSpeed = maxSpeed

def showInfo(self):
print('Bike: ")
super().showlInfo()
print('Maxcumanonas ckopocms: ', self. maxSpeed)

class Car(Vehicle):
def __init_ (self, countDoor =4, countWheel=4, typeEngine='diesel’,
weight=1):
super().__init__(countWheel, typeEngine, weight)
self.countDoor = countDoor

def showInfo(self):
print('Car: ')
super().showlInfo()
print('Koauuecmso oseperi: ', self.countDoor)

class Garage:
def _init_ (self):
self.vehicles =[]

def addVehicle(self, vehicle):
self.vehicles.append(vehicle)

def showGarage(self):
for i in self.vehicles:
I.showlnfo()

bike = Bike(countWheel=2)
car = Car(typeEngine="petrol’)
garage = Garage()
garage.addVehicle(bike)
garage.addVehicle(car)
garage.showGarage()
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PesynbraTt nporpamMmsl:

 |DLE Shell 3.9.6 — O x

File Edit Shell Debug Options Window Help

Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:2€:21) [MSC w.1l929 g4 bit (&AM
Ded4)] on win32

Type "help™, "copvright™, "credits"™ or "license ()" for more information.

===== RESTART: C:,/Uszers/Vliadimir/Desktop/nmafu no nouro=y/npmuepe/tasks.l.py =====

Bike:

Kom-so wroJmec: 2

T OEMTATENA: disel

Bec TpaHcnopTa: 1
MaxcHMansHas CEOpOCTE: 60
Car:

Kon-go mo;mec: g

Tun OEMIaTenAda: petrol

Bec TpaHCcnopTa: 1
KomquecTED OBcpeM: q

w5 |

Ln: 15 Col: 4

Pucynok 11.1

11.2 3aganus AJ1s1 CAMOCTOATEIHLHOM PadoThI

Bapuanm 1. Yyer ycnieBaeMOCTH CTYJIEHTOB By3a. Co31aTh POJUTEIb-
ckuii kiace «CtyneHT» (HOMep 3a4eTHOM KHWXKKHU, (haMuiusi, UMsl, TpyIina, Ka-
denpa, IMCUUIUIMHA, OLIEHKA, (haMUJIMs IPENOJaBaTelsl) U JOYEPHUE KIIacChl:

— «Ounoe otnenenne» (6an OT'E, cpennuit 6an arrecrara);

— «3ao4Hoe OTAeNeHne» (MeCTO padoThl, JOJKHOCTb, CyMMa 00Yy-
YeHUs);

— «leneBoe oOyueHue» (Ha3BaHUE LIEJIEBOIO MPEANPUSATHUSA, CYyM-
Ma 00y4eHHUs).

PeanuzoBath Kkiacc Juisi XpaHeHHs! CMCKa CTYAEHTOB C METOAOM J00aB-
JIEHHsI HOBOTO CTY/ICHTa U METOJIOM I€YaTH CIUCKA CTYJCHTOB.

Bapuanm 2. Aromatuzanus pabotel (axkynbreta. Co31aTh pOIUTEINb-
ckuii kinace «PakynbTeT» (ayIUTOpHsl, KOPIYC, KOHTAKTHBIN TenedoH, hamuus
JIeKaHa) ¥ JJ0YEpPHUE KJIACCHI:

— «CocraB ¢akynasreray (PO, 10KHOCTS);

— «Kadenps» (Ha3BaHue, HAIPABJICHHUE MMOATOTOBKH);

— «lIpenomaBatenmu kadenaper» (PUO mpenomasatens, kadenapa,
JIOJDKHOCTD, CTaXK Pa0OThI, YNUTAEMbIC TUCHUILIUHBI).

PeanuzoBarh kiacc st XpaHeHHUs cnucka (akyJIbTETOB C METOAOM JO-
OaByieHHs] HOBOTO (akyibTeTa U ero kadelp U npernojaBareieii ¥ METO/IOM Ie-
4yaTH crnucka (akyJbTETOB C MOJHON MHPOpMaLIMEl O ero COCTaBe.
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Bapuanm 3. Ilponaxa toBapoB cyrnepmapkera. Co3naTh poOaUTENbCKUN
knacc «Cymnepmapker» (Ha3BaHWe OTJeNa, Ha3BaHUE TOBapa, CTpaHa-
IPOU3BOIUTENb, POZHUYHAS 1I€HA, TOCTABIINK) U JOUYEPHHUE KIACCHI:

— «U rpymiku» (Bo3pactHas rpyImrma, THN);
— «DpykTh» (Max BpeMsi XpaHEHUs, TEMIIepaTypa XpaHEeHUs );
— «"abapuTtHslii TOBap» (BbICOTA, NIMPUHA, JUIHHA).

PeanuzoBarh Kjacc JJis XpaHEHUs CIHMCKa TOBAapOB C METOJIOM Jo00aBiie-

HUSI HOBOTO TOBAapa U METOJIOM IeYaTH CIIHCKa TOBApOB.

Bapuanm 4. Yuer BoeHHoro cocraBa. Co3aaTb pOAMTEIBCKUN Kilacc
«BoeHnHbIil cocTaB» (pamuiusi, poTa, 3BaHUE, JaTa POXKACHUS, JaTa MOCTYILIe-
HUS Ha CITy’KO0Y, 4acTh) U IOUEPHHUE KJIACCHI:

— «Opranpl BOGHHOTO yTpaBJieHUs» (Ha3BaHUE OKPYra, JOJKHOCTD,
BBICJIyTa JIET, CyMMa HaJ0aBKN);

— «BoenHnas cimyx0a o KOHTpakTy» (IepuoJ A0roBopa, aara JA0ro-
BOpa, HOMEp MPOTOKOJIA, CyMMa 3apIUiaThl);

— «Harpaxnennsle» (Ha3BaHUE Harpajipl, IPEMUs, CyMMa HaJJOABKH).

PeanuszoBarh Kjlacc JIsl XpaHEHUs CIMCKA BOCHHBIX C METOJIOM J100aBJie-
HUS HOBOTO BOEHHOT'O M METOJIOM I€YATH CIIUCKA BOCHHBIX.

Bapuanm 5. Yder mutepatypel. Co3nath poauTensckuid knace «Jlurepa-
Typa» (KOJ UCTOYHHMKA JIUTEPATYpPbl, TUIl JTUTEPATYPbI, HA3BAaHUE, TOJl U3/IATENb-
CTBa, Ha3BaHUE U3/1aTEIbCTBA, KOJMYECTBO CTPAHUIL], aBTOP) U IOUEPHUE KIIACCHI:

— «HAy4YHO-TEXHHUUECKas JuTepaTypa» (00JacTb HayKH, KOJIMYE-
CTBO 3K3EMILISAPOB);

—  «IepuoanKa» (BUI NEPUOJMKH, IEPUO]T U3ATEIIbCTBA);

— «CTPaBOYHUKWY (HANPABJICHHUE, TOM, YaCTh).

PeanuszoBath Ki1acc JUisl XpaHEHHs! CIKMCKA JIMTEPATypbl ¢ METOJIOM 100aB-
JICHUs] HOBOTO UCTOYHHMKA U METOJ/IOM MeYaTH CIHCKa JIUTEPATypPHI.

Bapuanm 6. Yder npomaxu myteBoK. Co3laTh pOAUTENBCKUN Kiacc
«ITyteBku» (KOoa MyTeBKH, (pamMuIus KIMEHTA, Ha3BaHHWE TMAHCHOHATa, HOMED,
BUJI KUJIbS, 1aTa 3a€3/1a, JaTa Bble3a, KOJUUYECTBO YEJIOBEK, IIeHA) U JOUCPHUE
KJIACCHI:

— «3apy0OexxHble TyTEeBKU» (3arpaHnaciopT, CTPaxoBKa);

— «CanaTopun» (MeIMoOaUC, UarHo3, HaIpaBJICHUE);

— «JleTckue 0310pOBUTEILHBIE» (BO3PACT peOeHKa, CBUACTEILCTBO
0 POXKJICHUH, TIOJI).

PeanuzoBarh kiacc ajis XpaHEHHUs CIMCKa MYTEBOK C METOJO0M J00aBiie-
HUSI MyTEBKHU U METOJIOM I1€YaTH CIHUCKA MYTEBOK.

Bapuanm 7. Ydet BbIIIOJHEHHBIX pa0OT cTaHLUU TexoOcuyxuanus. Co-

3math poauTenbckuid kinace «TexOOcmyxkuBaHuey (Ha3BaHHWE CTAHIIUHU, aJPEC
CTaHLIMM, HA3BaHWE aBTOTPAHCIOPTAa HA PEMOHTE, BUJ pEMOHTA, AaTa MOCTYILIe-
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HUs, JaTa BBIJIAYM, pe3yIbTaT PeMOHTa, (aMUivs MepcoHalia, CyMMa PEMOHTA)
U JIOYEPHHE KIACCHI:

—  (IJIAHOBO-TIPEAYNPEIUTEIbHBIA  OCMOTpP JUISL  JIETKOBOTO
TpaHcopTay (BUJ (IJIAHOBBIA/KAIMUTAIBHBIN), TOJ MTPOBEIL-
HUS, IPOOET, TIepro.n);

— «HEHCNIPABHOCTW» (HA3BaHUE HEUCTIPABHOCTH, OITUCAHUE BBI-
MOJITHEHHBIX PadoT);

—  «IUJTAHOBO-TIPEAYNPEIUTEIBHBIA OCMOTP [IJII  TPY30BOTO
tpancniopta» (Bun (TO-1, TO-2, TO-3), ron mpoBeaeHuUs,
npoOer, nepuoja, 00beM JIBUraTes ).

Peanu3oBath Kiacc st XpaHEHUS CIUCKA BBIMOJHEHHBIX PaObOT ¢ METO-
JIOM JT0OaBJICHUS PEMOHTA U METOJIOM NI€YaTH CITHCKA PEMOHTOB.

Bapuanm 8. MenunuHckoe o0cay:kKuBaHue nanueHToB. Co3naTts poau-
Tenbckuil kiaacc «MenOocmyxxuBanue» (Ha3BaHHE MOJUKIUHUKH, afpec MOJu-
KJIMHUKY, aMUJIUs TIAllMeHTa, HOMEp MOoJuca, gaTa ocMOoTpa, paMujIus Bpaya,
JIOJDKHOCTH Bpaua, JUarHo3) U JOYEPHHUE KIACChI:

—  «IJIAHOBO-TIPEAYNPEIUTEIbHBIA OCMOTP» (BUI (aMOysaTop-
HBI/CTAIIMOHAPHBIN), TOJ NPOBEJACHUS, MEPUOJ IEHCTBUSA,
pe3ynbTar);

— «BaKIUHALMA» (HA3BaHWE BAKIMHBI, JaTa BaKIMHAIMH, Te-
puoa NeUCTBUSA);

—  «Meno0CyKUBaHUE JIETEW U MOJIPOCTKOBY» (CBUAECTEIHCTBO O
POXKJICHUH, TI0JI, BO3PACT peOCHKA).

PeannzoBath Ki1acc 1l XpaHEHUsS] CIIUCKA MEAUITUHCKOTO OOCTY>KMBaHUS
MalMEeHTOB C METOJOM JI00ABJICHUS] U METOJIOM I€YaTH CIHUCKA.

Bapuanm 9. bubaunorexka. Co3natb poauTenbckuid kinacc «bubmuorexay
(Ha3Banue OmuOIMOTEKH, aapec, ropoa, PO aupekropa) u T0YEpHHUE KIACCHI:
— «YUTaTeJIbCKUN 3a7» (Ha3BaHUE 3ajia, KOJIWYECTBO MCTOYHHU-
KOB JIUTEPATYPHI, ITAXK, KAOUHET);
— «uurtarenn» (pamuims, UMs, 0TYECTBO, MECTO PAOOTHI, BO3-
pacr, o).
— «BbIJAYa JIUTEpATyphD» (Ha3BaHWE YUTATEIHCKOTO 3aja, ¢a-
MUJIMS YUTaTeNs, Ha3BaHUE JIUTEPaTyphl, J1aTa BbIJIaud, CPOK
BbIJIaUd, CyMMa 3aJ10Ta)
Peanm3oBath Kiace st XpaHEHUsI CIIUCKA JTUTEpPaTypbl ¢ METOI0M J100aB-
JICHUSI U METOJIOM TI€UaTH CIIHCKA.

Bapuanm 10. Ilpoaa:xxka aBromooOmjieil. Co31aTh pOAUTEILCKAM KJ1acc
«ABTOMOOMINY (Mapka aBTOMOOWJIS, TOJ[ BBIMyCKa, II€HA aBTOMOOWIIS, KOM-
MJICKTaIlMsA, CTpaHa-MPOU3BOAUTENb, nata npogaxu, MO mokymarens) u no-
YEpPHUE KIJIACCHI:

— «llonnepxannbie aBTO» (cTenensb coxpanHoctu, @O Bnanesnsb-
1a, mpooer);
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— «CnoptuBHbIe» (KOJI-BO CEKYHII O Habopa CKOPOCTH, 00BEM
JIBUTATEJISI, MOITHOCTb);
— «Cnenrexnukay (BUA (CTpOUTENbHAs, Tpy30Basi, JOPOXKHAs WU
T. .), Macca, rabapuTHbBIC pa3Mephl).
PeanuzoBarh Kkiacc Il XpaHEHUs! CIKCKA MPOJAHHBIX aBTOMOOWIIEH C
METOJIOM 100aBICHUSI HOBOTO aBTOMOOWJISI U METOJIOM Ie€YaTH CIUCKa aBTOMO-
oneit.

Bapuanm 11. Y4er npoagax 4yepe3 uHTepHer-marasud. Co3nate poau-
TenbCckui Kiacc «HTepHeT-Mara3un» (Ha3BaHHME Mara3uHa, Ha3BaHUE TOBApa,
CTpaHa-IpOU3BOANTENb, BUJ OIUIAThl, CyMMa IOKYNKH, Aarta npoaaxu, ®PUO
ITOKYTATENsI) U JOUYEPHUE KIIACCHI:

— «MeOenb 11 rOCTUHBIX» (Ha3BaHUE, LIEHA, TUI MeOeu, IPOu3-
BOJIUTEIB);

— «Mebenb g KyxHu» (Ha3BaHMe, LIEHA, JUIMHA, BBICOTA, IIUPH-
Ha, MaTepualn);

— «Mebenb n1g BaHH» (Ha3BaHUE, 1IEHA).

PeanuszoBarh Kkiacc JUisi XpaHEHHs CIHCKa TOBApOB C METOJOM J100aBie-
HUS HOBOTO TOBapa ¥ METOJOM I1€4aTH CIHMCKA TOBApOB.

Bapuanm 12. Coznath pomuTenbckuid kimace «bonmpHuIa» (Ha3BaHHE
OOJILHUIIBI, 3aBEIYIOIIHI, TOPO/I, aJIPEC) U TIOUYEPHUE KIIACCHI:
— «oTtaeleHus» (Ha3BaHUE OTHAENICHMUs, Kopiyc, aTax, DO 3a-
BEJIYIOIIIETO);
— «nauueHTs» (Ha3Banue otaeneHus, MO mauueHTa, HoMep
noJjiMca, Jlata MOCTYIUICHHS, JlaTa BBITIMCKHU, IMArHO3, JaTa
MIPOBEJCHHUS ONEpPALK, HA3BAHUE OIEpPALNHU, CTOUMOCTD Jie-
YEHUs);
— «Bpaun» (Ha3Banue otraeneHus, OO Bpava, AOMKHOCT,
Hay4YHOE 3BaHHE, CTaXX pabOTHI).
PeanuzoBarh kiacc st XpaHeHUs CIIMCKa OOJIBHMIL, C OTACICHUSIMH, Ta-
[MEHTaMHU 1 Bpayamu, C METOJIOM JTOOABJICHHS K METOJIOM TI€YaTH CIUCKA.

Bapuanm 13. Co3nath poauTenbckuil kiaacc «BoeHHO-MOPCKUE YUCHUS»
(Ha3BaHKME BOCHHOM YacTH, J1aTa MPOBEICHUS YYCHHSI, KOJUYECCTBO JTUIHOTO CO-
CTaBa, MECTO MPOBEACHUS YUCHUM, PE3yJIbTAT YUCHHH ) U JJOUCPHHUE KIIACCHI:

— «xopabnm» (Ha3BaHuE KOpadIsi, TUN KopabJis, HapaboTKa KO-
pabJisi, Ha3BaHWE BOCHHOM YacTH);

— «mauHbld cocTaBy (PO BoeHHOro, 3BaHHE, CTaX, JOJIK-
HOCTb, Ha3BaHHE BOCHHOM YacTH);

— «MEeCTO y4eHHmit» (Ha3BaHHE, 00JIaCcTh, paiioH).

PeanuzoBarh kiacc sl XpaHEHUsS CHHCKAa BOCHHO-MOPCKHX YYCHHH, C
METOJI0M J00aBICHUS K METOJOM IIeYaTH CITHCKa.
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Bapuanm 14. Yuer opopmiaenus TypoB. Co3qaTh pOAUTEIBCKUI Kiacc
«Typbl» (Ha3BaHWE Typa, TN NUTaHMs, LIEHA Typa, JaTa Bbl€3/la) U JIOUYEpPHUE
KJIACCBI:

— «3apyOexHble Typb» (CTpaHbl, TOpoJa, TUIl MEPEABHKEHUS, TUI
IPOXKUBAaHMSL, JUIUTEIBHOCTB);

— «lloxonnble Typbl» (Ha3BaHUE DSKCKYpCUH, JINTENBHOCTb, THII
IPOKUBAHUS ),

—  «DU3KyIbTYPHO-03/I0POBUTEIIbHBIE» (CHOPTUBHOE MEPONPUATHE,
ropoJi, TUI y4acTHsl, TUI IPOKUBAHHUS).

Peanu3oBarh Kiacc Juisi XpaHEHUs! CIIMCKA TypOB C METOJOM J100aBJICHUS
Typa ¥ METOAOM I1€YaTH CIUCKA TYPOB.

Bapuanm 15. Yuer npoaaxxu JjiekapcTB B anteke. Co31aTh poauTeNb-
CKUM KJ1acc «AnTekay (Ha3BaHUE alTekH, aapec, ropoa, ®UO nupekropa) u jo-
YEpHUE KIIACCHI:
— «KJIUEHTHI anTeKu» (Ha3BaHUE alTeKH, paMuiIus, UMs, OTUECTBO KIIU-
€HTa, MPOIEHT CKUJIKHU);
— «JIeKapCTBEHHBIN (HOH anTekn» (Ha3BaHUE aNTEKH, Ha3BaHUE JIeKap-
CTBa, THII JIEKApCTBA, 1I€HA JIEKapCTBa, CTPAHA-TIPOU3BOIUTEIND );
— «TpoAakn» (Ha3BaHHE aNTEeKH, HA3BaHUE JIEKAPCTBA, 1IEHA JIEKapPCTBa,
®UO knreHTa, KOJUIECTBO, CyMMa K OILIATe).
PeanuzoBath Kiacc ajsl XpaHEHUsl CIIMCKA JIEKApCTB ¢ METOJIOM J100aB-
JICHUSI HOBOTO JIEKAPCTBA ¥ METOJIOM I€YaTH CIHUCKA JIEKapCTB.

Bapuanm 16. Peanuzanms roroBoii mpoaykuuu. Co3iate poauTeIb-
ckuii kiacc «ToBap» (maeHTUGUKATOP, KOJ, HAMMEHOBAHUE, LIEHA, ONTMCAHUE) U
JIOYEPHUE KIIACCHI:
— «Xpynkuii ToBap» (KodQPUIIMEHT XPYIKOCTH);
— «CkopomnopTsiuiicss ToBap» (Max BpeMs XpaHEeHHs);
— «[l"abaputHsblit TOBap» (BBICOTA, IIUPUHA, IJIMHA).
PeanuzoBaTh Kiacc sl XpaHEHHUsS! CIMCKa TOBapOB C METOJOM J100aBiie-
HUS HOBOTO TOBapa M METOJOM I1€4aTH CIIMCKA TOBAPOB.
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JIABOPATOPHAS PABOTA Ne 12
OOIl: MHOXECTBEHHOE HACJIEAOBAHHUE

12.1 MeToan4yecKkue peKOMeHIaluu

MHOKeCTBEHHOE HACEI0BaHUE IMO3BOJISIET OJHOMY TOYEpPHEMY KIIaccy
UMETh HECKOJBKO poauTeneil. [Ipeamonoxum, 4To MBI XOTHUM HAMKCaTh TpPO-
rpaMMy JUJIsl OTCJIEKUBAHUS paboThl yuuteneil. Yuurenb — 31o Human. Tem He
MeHee oH Takxke sBisieTcss Corpynnukom (Employee).

B onpenenennu kinacca B KPYIJIBIX CKOOKaX MOXKHO yKa3aTh cpasy He-
CKOJIBKO 0a30BBIX KJIACCOB Yepe3 3aMATyIo.

IIpumep 1
Konx mporpammsl
class ClassOne:
def funcl(self):
print(‘Memoo funcl() xracca ClassOne")

class ClassTwo(ClassOne):
def func2(self):
print('Memoo func2() xracca ClassTwo')

class ClassThree(ClassOne):

def funcl(self):

print(‘Memoo funcl() kracca ClassThree")
def func2(self):

print(‘Memoo func2() kracca ClassThree")
def func3(self):

print(‘Memoo func3() kracca ClassThree')
def func4(self):

print(‘Memoo func4() kracca ClassThree')

class ClassFour(ClassTwo, ClassThree):
def func4(self):
print('Memoo func4() xracca ClassFour")

¢ = ClassFour()
c.funcl()
c.func2()
c.func3()
c.func4()

PesynpTar nporpamMmmsel npuBeaceH Ha puc. 12.1.
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 |DLE Shell 3.9.6 — O x

File Edit Shell Debug Options Window Help

Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [MSC w.1l929 64 bit (AM
DE4)] on win32

Type "help"™, "copyright", "credits™ or "license()" for more information.

= RESTART: C:\Users‘\Vladimir\Desktop\naBopaTopane no oMToHy\OpyepH\taskll 1.py

Merong funcl() mnacca ClassThree
Meron funcz () mnacca ClassTwo
Merong func3 () mnacca ClassThree

Meron func4() mmacca ClassFour

Ln:9 Cok 4

Pucynox 12.1

Meton funcl() onpenenen B nByx kiaccax: ClassOne u ClassTwo. Tak
KaK BHadaje MPOCMAaTPHUBAIOTCS BCe 0a30BBIC KJIACCHI, HEMOCPEACTBEHHO YKa-
3aHHBIC B OINPECIICHUH TEKyIIero kiacca, meron funcl() Oyaer HaiiieH B Kiac-
ce ClassThree (ITockonbky OH yKa3aH B 4nciie 0a30BBIX KJIACCOB B ONPEICICHUN
ClassFour), a e B kiacce ClassOne.

Meton func2() Taxke omnpeneneH B aByx kiaccax: ClassTwo wu
ClassThree. Tak kak kimacc ClassSTWO cTOWT mepBbIM B CITUCKE 0a30BBIX KJlac-
COB, TO MeToj| OyaeT HalJeH WMMEHHO B HeM. UTOOBI HAclelIoBaTh METOJ U3
kiacca ClassThree, cienyer ykaszath 3To ssBHBIM oOpa3om. Mertox func3() ompe-
neneH toibko B kiacce ClassThree, mostomy Meron Haciemyercss OT 3TOTO
kiacca. Meton func4(), onpenenennbiii B kinacce ClassThree, nepeonpenenser-
Csl B TIPOM3BOJILHOM Kitacce. ECin jke HCKOMBII METOJT B TIPOM3BOJIBHOM KJlacce,
TO BCS HMepapXws HacJeIOBaHUs IMpocMaTpuBaThcs He Oymer. I[lepenemaem
onpenenenue kiaacca ClassFour u3 mpenpinyniero npuMepa u HacJIeIyeM METO/T
func2() u3 xiacca ClassThree.

IIpumep 2
Koa nporpammsl
class ClassOne:
def funcl(self):
print("Memoo funcl() knacca ClassOne')

class ClassTwo(ClassOne):
def func2(self):
print("Memoo func2() knacca ClassTwo')

class ClassThree(ClassOne):
def funcl(self):
print("Memoo funcl() knacca ClassThree')
def func2(self):
print("Memoo func2() kracca ClassThree')
def func3(self):
print("Memoo func3() kracca ClassThree')
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def func4(self):
print("Memoo func4() knacca ClassThree')

class ClassFour(ClassTwo, ClassThree): HMHOMICECMBEHHOE
HaceoosaHue
# Hacneoyem func2() uz knacca Classthree, a ne uz xnacca ClassTwo
func2 = ClassThree.func2
def func4(self):
print("Memoo func4() knacca ClassFour')

¢ = ClassFour()
c.funcl()
c.func2()
c.func3()
c.func4()

PesynpTaT paboThl IpOrpaMMBI:

 |DLE Shell 3.9.6 - O >

Eile Edit S5Shell Debug Options Window Help

Pythom 3.9%.6 (tags/v3.%.6:db3ff76, Jun 28 2021, 15:26:21) [M5C v.1%2% 64 bit (&M
DE4)] on win3z

Type "help™, "copyright™, "credits"™ or "license ()" for more information.

= RESTART: C:\Users‘\Vladimir‘\Desktop‘maSopaTopswe no oMrTosy\opimepuni\taskll 2.py
Meron funcl () mmacca ClassThree

Meron func2 () mmacca ClassThree
Meron func3 () mmacca ClassThree

Meron func4 () mmacca ClassFour

Lm:9 Col: 4

Pucynok 12.2

CnenuaJjbHbIe METOABI

Cneunanbabie MeTonbl B Python — 3T0 MeTonmbl, KOTOphIE OTBEUAIOT 3a
«CTaHIAAPTHBIC» BO3MOXKHOCTH OOBEKTOB M BBI3BIBAIOTCS aBTOMATHUYCCKH TIPH
HCIIOJIB30BAHUU 3THX BO3MOKHOCTEH.

Tabnuna 12.1 — Cnernanpasie MeToabI B Python

Metoa Onucanue
1 2
__call__(self[, <ITapa- | [To3BosisieT 00paOOTaTh BBI3OB JK3EMILISApA Kjacca
meTpl>], KaK BBI30B (DYHKITUH.
<[TapamerpN>]])
__getattr__(self, <Ar- | Bo3piBaeTcs mnpu OOpalieHUu K HECYHIECTBYIOIIEMY
puoyT>) aTpuOyTy Kiacca.
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Oxonyanue maon. 12.1

1 2
__getattribute__ (self, BrI3biBacTcsl mpu oOpallleHHHd K JIIo0OMY aTpuOyTy
<ATtpubyT>) ki1acca. HeoOX0IMMO YUHUTBIBATh, YTO MCITOIB30BAHUE

TOYEYHOM HOTauu (i oOpalieHuss K aTpuoyTry
KJIacca) BHYTPU ITOTO METO/A MPHUBEACT K 3aIUKIIHU-
BaHW10. UTOOBI N30EKaTh 3alIMKIIMBAHUS, CIICTYET BbI-
3BaTh MeToj,  Qetattribute () oObekra object. BHyt-
pH METOJa HY)KHO BEpHYTHh 3HaUCHWE aTpUOyTa WA
B030yIuTh UCKIFOUeHHe AttributeError.

__setattr__ (self, <Ar-
puOyT>, <3HaycHHE>)

BbI3bIBacTCS TIpU MOMBITKE MPUCBAWBaHUS 3HAUCHUS
aTpuOyTy sK3eMIUIsipa kiacca. Ecnu BHyTpu Merona
HE0OXOJMMO MPUCBOUTH 3HaYEHUE aTpUOYTY, TO Clie-
JyeT UCIOJIB30BaTh ciioBapb _ diCt , WHave mpu To-
YeyHOM HoTanuu Meroj _ Setattr () Oymer BbI3BaH
MOBTOPHO, YTO MPUBEJIET K 3aIUKIIMBAHHUIO.

__delattr__ (self, <At-

BbI3biBaeTcsl mpu yaalieHWH aTpulyTa C MOMOIIBIO

pulyT>) uHcTpykiuu del <Dx3emmuisap kinacca>.<Atpudyr>

__len__(self) BbI3pIBaeTcs mpu Mcnosib3oBaHuu QyHkmH len(), a
TaKKe IS TIPOBEPKH OOBEKTAa HA JIOTUYECKOE 3HaYe-
HUEe mpu oTcyrctBum Metoma _ bool (). Meron
JIOJDKCH BO3BPAIIATh MOJIOKHUTEIBHOE YUCIIO.

__bool__(self) BrI3biBaeTcs npu ucnosib3oBanuu GyHkipm bool()

__int__(self) Br13biBaeTcs mpu npeoOpa3oBaHUM 00BEKTa B IEJI0€
YHCJI0 C MOMOIIIBIO GyHKIUH int()

__ float__(self) BrI3biBaeTcs mpu mpeoOpa3zoBaHUU OOBEKTa B BEIIle-

CTBEHHOE 4KcJio ¢ moMotibio Ghyrkiuu float()

__complex__ (self)

BoI3biBaeTcst npu mpeoOpa3oBaHUU OOBEKTa B KOM-
TUJICKCHOE YHCIIO ¢ TTOMOIIbI0 yHKIH complex()

__round  (self)

Bei3biBaeTcs npu ucnoibzoBanuu Gyakimu round()

__index__ (self)

Be3biBaeTcsi mpu  mcnonb3oBaHuK GyHKimu bin(),

hex(), oct()

__repr__(self) u
__str__(self)

Cnyxat mis mpeoOpa3oBaHus 00bEKTa B CTPOKY. Me-
ToA __repr_ () BbI3bIBAETCA NPHU BBIBOJE B MHTEPAK-
TUBHOM 000JI0OYKE, a TaKk >X€ MpPH HCIOJIb30BAHUU
bynkuun repr(). Merox _ str () BbI3bIBaeTcs IpuU
BBIBOJIC ¢ MOMOIIb (yHKIuu print(), a Taxke mpu
UCTOJIb30BaHNU QyHKIMH Str().

__hash__()

OTO0T MCTOZ CJICAYCT IICPCOINPCACIINTb, CCIIM 3K3CM-
AP KiIacCa IIaHUPYCTCA HCIIOJIb30BATh B KAUCCTBC
KJITO4a CJIOBAps MJIM BHYTPU MHOKCCTBA.
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12.2 3aganus 11 CaMOCTOSATEIbHOM PadoThl

Bapuanm 1

HeoOxoaumo co3mate kiaace A ¢ mertomom methodOne, kotopelit Bo3Bpa-
aeT Ha3BaHue MeTona 1 kiacca. Co3nars xiace B ¢ meromom methodTwo, xo-
TOPBIM BO3BpalllaeT Ha3BaHHWEe MeTona U Kiacca. Cozmarhk kiacc D koTopsiii
Hacienyet kinace A u B. Ilepeonpenenuts B kitacce D meTon methodOne u mo-
0aButh MethodThree xoTopsrii BeiBoauT ®HO cTyaeHTa, BBITOIHSIIOMIErO J1a00-
patopuyto. Hamucate B kmacc D meron  str (). IIpoBeputh paGoTocmoco0-
HOCTh BCEX METOJIOB KJjacca D.

Bapuanm 2

Heob6xoaumo co3nath kinacc A ¢ merogom methodOne, xotopslii Bo3Bpa-
[aeT Ha3BaHUe MeTona u Kiacca. Co3mars kinace B ¢ meTomom methodTwo, ko-
TOpBIA BO3BpallaeT Ha3BaHHWe MeTona W kiacca. Cozgarh kimacc D koropsrit
Hacnenyet kimace A u B. Ilepeonpenenuts B kimacce D meTon methodTwo u no-
6aButh methodThree kotopsiii BeiBoguT ®HO cTymeHTa, BHITOIHSIOMIETO J1a00-
patopuyto. Hammmcate B kimacc D merox  int (). IIpoBeputs paboTocmoco0-
HOCTH BCEX METOI0B Kiacca D.

Bapuanm 3

HeoOxomumo co3math kiaace A ¢ meromom methodOne, kotopklit Bo3Bpa-
[aeT Ha3BaHue Meroaa u kiaacca. Cosmars kinace B ¢ meromom methodOne, xo-
TOpBIA BO3BpallaeT Ha3BaHuWe MeTona W kiacca. Co3parh kimacc D koropbrit
Hacneayet kiace A u B. Ilepeonpenenuts B kitacce D meton methodOne u no-
6aButh MmethodThree kotopsiii BeiBoguT @PUO cTymeHTa, BHITOIHSIOMIETO J1a00-
paropuyro. Hamncats B kimace D meron  float (). IIpoBeputs paboTocmoco0-
HOCTh BCEX METOJI0B Kiacca D.

Bapuanm 4

Heobxoaumo cosznath kiacc A ¢ merogom methodOne, kotopslii Bo3Bpa-
I1aeT Ha3BaHUe MeTona U kiacca. Co3narh kiacc B ¢ metomom methodTwo, ko-
TOpBIA BO3BpAIllaeT Ha3BaHuWe Meroja M Kiacca. Co3garh kimacc D xoTopsrit
Hacneayet kinacc A u B. Ilepeonpenenuts B kiacce D metox methodTwo u jo-
0aButh methodThree xotopsiii BeiBoauT ®UO cTyneHTa, BHITOIHSIONMIETO J1a00-
patopuyto. Hanmcates B kimace D meron  bool (). IIpoBeputs paborocnoco0-
HOCTBH BCEX METOI0B Kiacca D.

Bapuanm 5

Heobxoaumo cosznath kiacc A ¢ merogom methodOne, koTopslii Bo3Bpa-
aeT Ha3BaHue Merona u xiacca. Cozmare kinace B ¢ metogom methodTwo, ko-
TOpBIF BO3BpalliaeT Ha3BaHue Meroia W kiacca. Co3gark kinacc D xoTopwrid
Hacnenyet kiacc A u B. [lepeonpenenuts B kiacce D meton methodOne u no-
6aButh MmethodThree kotopsiii BeiBoaguT ®HO cTymeHTa, BHITOIHSIOMIETO J1a00-
patopuyto. Hammcars B k1acc D meron  len (). IlpoBeputh paboTocmoco0-
HOCTh BCEX METOJI0B Kiacca D.
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Bapuanm 6

Heo0Oxomumo co3matek kiaace A ¢ merogom methodOne, kotopelii Bo3Bpa-
aeT HasBaHue Merona u kinacca. Co3nars kiace B ¢ meromom methodOne, xo-
TOPBIM BO3BpalllaeT Ha3BaHWe MeTona W kiacca. Co3math kiacc D koTopsrit
Hacienyer kinacc A u B. Ilepeonpenenuts B kimacce D meton methodOne u go-
0aButh methodThree xoTopsiii BeiBoauT ®HO cTyaeHTa, BHITOIHSIOMIETO J1a00-
patopuyto. Hammcats B ki1acc D meton  complex_ (). IIpoBeputh paboTocto-
COOHOCTB BCeX MeToa0B Kitacca D.

Bapuanm 7

Heo0xomumo co3marthk kinace A ¢ meroxom methodOne, kotopkrit Bo3Bpa-
aeT Ha3BaHue Merona U kinacca. Co3mars kinace B ¢ meromom methodOne, xo-
TOpPBI BO3BpallaeT Ha3BaHuWe MeTona W knacca. Co3marh kiacc D xoTopsrit
Hacneayet kinace A u B. [lepeonpenenuts B kiacce D meton methodOne u no-
0aButh MethodThree kotopsiii BeiBouT PUO cTymeHTa, BHIOIHSIIOMIETO 1a00-
paropuyto. Hanucare B kmacc D meron  round (). IIpoeputh paboTocmo-
COOHOCTB BCEX METOOB Kitacca D.

Bapuanm 8

Heo0Oxomumo co3mats kiaacc A ¢ meromom methodOne, kotoperii Bo3Bpa-
aeT Ha3BaHue MeToAa u Kiacca. Co3mars kinace B ¢ metomom methodTwo, xo-
TOPBIM BO3BpalaeT Ha3BaHWe MeTona U kiacca. Co3nath kiacc D koTopsiit
Hacienyet kinacc A u B. Ilepeonpenenuts B kimacce D meton methodOne u go-
0aButh methodThree xoTopsiii BeiBoauT ®HO cTyaeHTa, BHITOJHSIOMIETO J1a00-
patopuyr. Hanucate B kiacc D meton  getattr (). IIpoBeputh padbortocrio-
COOHOCTB BCeX MeToa0B Kitacca D.

Bapuanm 9

Heobxoaumo co3nath kiacc A ¢ metogom methodOne, kotopsiii Bo3Bpa-
IaeT Ha3BaHue MeToaa u kimacca. Co3aare kiacc B ¢ meromom methodOne, xo-
TOpBI BO3BpAalllaeT Ha3BaHuWe Meroja M kiacca. Co3mare kimacc D xoTopsrit
Hacneayet knacc A u B. Ilepeonpenenuts B kinacce D merox methodTwo u o-
0aButh methodThree xoropsiii BeiBomuT @O cTy/eHTA, BBITOIHSIONIETO J1a00-
patopuyto. Hanmcatre B kmacc D meron  delattr (). Ilposeputs pabotocro-
cOoOHOCTH BCEX METOIOB Kiiacca D.

Bapuanm 10

Heo0Oxomumo co3matek kiaace A ¢ meromom methodOne, kotoperit Bo3Bpa-
aeT Ha3BaHue Merona u kinacca. Co3nars kinace B ¢ meromom methodOne, xo-
TOpBI BO3BpAalllaeT Ha3BaHue Meroja WM Kimacca. Co3garek kimacc D xoTopsrit
Hacneayet kinacc A u B. Ilepeonpenenuts B kiacce D merox methodTwo u o-
0aButh MethodThree xoropsiii BeiBomuT @O cTy/eHTA, BBIMOIHSIONIETO J1a00-
patopuyto. Hanmucates B ximacc D merox  repr_ (). [IpoBeputh paboTocmoco0-
HOCTb BCEX METOJI0B Kiiacca D.
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JIABOPATOPHAS PABOTA Ne 13
OOII: IIEPEI'PY3KA OIIEPATOPOB U CTATHUYECKHUE METO/IbI

13.1 MeToan4yecKkue peKOMeH AU

[leperpy3ka onepaTopoB MO3BOJISIET IK3EMILISIPaM KJIACCOB y4acTBOBATh B
OObIYHBIX omepanusx. YToObl neperpy3uTh ornepaTop, HEOOXOIUMO B Kiacce
ONPENEIUTh METOJI CO CIIEIMAIbHBIM Ha3BaHuEeM. [[i1s meperpy3ku mMmaTemaTuyde-
CKHX OIEepaTOPOB MCIOJIB3YIOTCS METOBI, TPUBEACHHBIC B Ta0. 13.1 u 13.2.

Ta6nuna 13.1 — MeToibl eperpy3ku MaTeMaTUHYECKUX OMepaToOpOB

Onepanus

Metoa

Cnosxkenue 0bj +y

__add__(self, <mapamerp>)

CrnoxeHnue (3K3eMILISIp Kiacca CIpaBa)

y + obj

__radd__( self, <mapamerp>)

CnosxeHue ¥ prucBanBaHue 0bj +=y

__iadd__( self, <mapametp>)

Berunranue obj - y

_sub__ ('self, <mapameTp>)

Brruuranue (3x3eMIUISp Kiacca crpa-
Ba) y - 0bj

__rsub__(self, <mapamerp>)

Berunranue u npucanBanue 0bj —=y

__isub_ ( self, <mapameTp>)

YMHOXKeHHE 0bj *y

__mul__( self, <mapametp>)

YMHOXEHHE (9K3eMITISIp Kiacca crpa-
Ba) y * obj

__rmul__('self, <mapamerp>)

YMHOKEHHUE ¥ PUCBaUBaHuE 0bj *=y

__imul__('self, <mapamerp>)

Jlenenwue 0bj ly

__truediv__ ( self, <mapameTp>)

Jlenenue (PK3eMILISAp Kilacca Cpana)

y/obj

__rtruediv__( self, <mapamerp>)

Jlenenue u npucBanBanue 0bj /=y

__itruediv__ (' self, <napamerp>)

Ocratok oT nenenus 0bj %y

__mod__ (self, <mapamerp>)

OcrtaTok ot neneHus (DK3eMIUISp
KJacca crpana) y%0Dbj

__rmod__ ( self, <mapamerp>)

OcTtaTok OT JeNECHUS U NIPUCBAUBAHUE

obj %y

__rmod__ ( self, <mapametp>)

JiBonunoe U obj & y

__and__(self, <mapamerp>)

JIBonunoe U (3x3eMIuisip Kjiacca cipa-
Ba) True & obj

__rand__ (' self, <mapamerp>)

JIBonunoe 1 u npuceanBanue 0bj&=y

__land__( self, <mapameTp>)

JIBonunoe MJIN obj | y

__or__ (self, <mapamerp>)

JBonunoe NJIN (3x3eMIuisap kiacca
crpana) Yy|obj

__ror__( self, <mapametp>)

JIBonunoe MJIN u npucsoenue obj|=y

__ior__('self, <mapamerp>)

JIBonuHast HHBepcus: ~0Dbj

__invert_ (self)
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Tabmuna 13.2 — [leperpy3ka oneparopoB CpaBHEHUS

Onepanus Meton

obj==y _eq__(self, <mapameTp>)
obj!=y __ne_ (self, <mapametp>)
obj <y __ It (‘self, <mapamerp>)
obj >y _ gt (self, <mapamerp>)
obj >=vy __le_ (self, <mapamerp>)
obj <=y __ge_ (self, <mapameTp>)
y in obj __contains__ (self, <mapamerp>)

Ipumep 1

Kon nmporpammsl

class Test:

Memoo unuyuanuzupyexm nepemenHvie

def __init_ (self):
self.a =20
self.b =30

Memoo nepezpy3xu onepamopa cioxicenus

def _add_(self, other):
self.a += other
return self.a

Memoo nepezpy3Ku onepamopa CpAGHeHUsT ==

def __eq_ (self, other):
return self.b == other

obj = Test()
print(obj + 10)
print(obj == 17)
print(obj == 30)

Pesynbrar paboTsl mporpaMMsl puBeAeH Ha puc. 13.1.
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& |DLE Shell 3.9.6 - O >

File Edit Shell Debug Options Window Help

Python 3.9.6 (tags/v3.9.6:db3ff76, Jun 28 2021, 15:26:21) [MSC w.1929 &4 bit (AM
De4)] on win3iZ2

Type "help™, "copyright™, "creditcs"™ or "license ()" for more information.

= RESTART: C:\Users'Vladimir\Desktop\naBoparTopsue no nMToHy\npumMepu\tasklZ 1.py
30

False

True

Ln: 8 Col 4

Pucynoxk 13.1

CraTtuyecKkue MeTOIbI M METOAbI KjIacca

BHyTpu Ki1acca MOXKHO cO371aTh METO/I, KOTOPBI OyAeT AocTymneH 6e3 co-
3JIaHUs] DK3EMIUIsIpa Kiacca (cratuueckuit meton). s aToro mepen onpenene-
HUEM METOJla BHYTPHU Kjacca CleayeT ykas3aTh JaekopaTtop (@staticmethod. Bei-
30B CTaTUYECKOTO MEeToja 0e3 CO3/laHus SK3EeMIUIsIpa Kiacca OCYIIEeCTBIIAETCS
CJIEYIOIUM 00pa3oM:

<Ha3Banmue kiacca> .<Ha3panme meroga>(<Ilapametrpnr>)

Kpome Toro, MOKHO BbI3BATh CTATHUECKU METO/I YePE3 AK3EMILIP KiIacca:
<Ox3emiuiAp kiaacca>.<Haspanme meroga>(<Ilapametrpsnr>)

IIpumep 2

Kon nporpammel

class MyClass:
Cmamuueckuti Memoo Komopwiii
8038pawjaem Cymmy 08yx uucei

@staticmethod
def funcl(x, y):
return x +vy

Memoo komopuwlil 6o3epaujaem
CYMMY 08YX Hucei

def func2(self, x, y):
return x +vy

print(MyClass.func1(20, 30))
¢ = MyClass()
print(c.func2(30, 40))
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PesynbraTr nporpaMmsi:

# [DLE Shell 3.9.6 — O >

Eile Edit Shell Debug Options Window Help

Python 3.9.6 (tags/v3.9.6:db3£ff76, Jun 28 2021, 15:26:21) [MSC w.19529% &4 bit (&M
DE4)] on win3z

Type "help™, "copyright™, "credits™ or "license ()™ for more information.

= RESTART: C:\Users\Vladimir\Desktop‘maGopaTopHue no nMToOHY\OpMMepui\tasklZ Z.py
S0

70

> |

Ln: 7 Col: 4

Pucynok 13.2

Crout 06paTI/ITB BHUMAHHUEC HaA TO, YTO B OIIPCACIICHUH CTATHYCCKOI'O0 MC-
TOda HCT IIapaMCTpa self. Dro 03Ha4YacT, 4YTO BHYTPU CTATHYCCKOI'O MCTOAAd HCT
A0CTYIIa K anI/I6YTaM 1 MCTOAaM SK3CMILIIAApa Kilacca.

13.2 3aganus AJ151 CAMOCTOATEILHOM PadOThI

3aganmue 1

Bapuanm 1
HeoOxoaumo co3mate Kiace u niepeonpeaeants B Hem Meton  radd ().
[IponeMoHCcTpHpyiiTE pabOTy JAHHOTO METO/IA.

Bapuanm 2
HeoOxoaumo co3naTh Kitace U Iepeonpeaesiuth B HeM meton  sub_ ().
[IponeMoHCcTpHpyiiTE pabOTy JAHHOTO METO/IA.

Bapuanm 3
HeobxoaumMo co3math Kitacc u nepeornpenesuts B Hem meron  mul_ ().
[IponeMoHcTpHpyiiTe pabOTy JAHHOTO METO/IA.

Bapuanm 4
HeobxoanMo co3aaTh Kiiacc u nepeonpenenauts B Hem meton  rmul_ ().
[IponeMoHCcTpHpyiiTE pabOTy JAHHOTO METO/IA.

Bapuanm 5
HeoOxomuMo co3math KJIACC W NEPEONPENEIUTh B HEM  METOJ
__itruediv__ (). IIpogemoHcTpHpy#iTe padOTy JAHHOTO METO/IA.

Bapuanm 6
HeobxoauMo co3aath kiiace U nepeonpeaeauTh B Hem meron  and_ ().
[IponeMoHcTpHpyiiTe pabOTy JAHHOTO METO/IA.

Bapuanm 7
HeoOxomuMo co3nmaTh Kiacc W MEPEONpeneiInTh B HEM Meron _ invert
__ (). lIponemoncTpUpYyiiTE pabOTy JAHHOTO METOIA.
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Bapuanm 8

HeobxoauMo co3naTh Kiiacc W mepeonpeneiantb B Hem meton  ge ().

[IponemMoHcTpupyiTE pabOTy JAHHOTO METO/IA.

Bapuanm 9

HeobxoauMo co3naTh Kiiacc W mepeonpeaeiantb B Hem meton  ne_ ().

[IponemMoHCcTpUpyiTE pabOTy JAHHOTO METO/IA.

Bapuanm 10

HeoOxomumo co3zaTh Kiacc W mepeornpeaeiauTsh B HeM meton It ().

IIponemoHcTpHpyiiTe paboOTy JaHHOIO METOJIA.

Bapuanm 11

Heo0Oxoumo co3/1ath Kiace U MepeornpeneinTh B Hem Meton  isub_ ().

IIponemoHcTpHpyiiTe paboTy JaHHOIO METOJA.

Bapuanm 12

HeoOxoauMo co3aaTh Kiiace U nepeonpeacants B Hem metoa  imul_ ().

[IponemoHCTpUpYHTE pabOTy TAHHOTO METO/IA.
3aganue 2

Bapuanm 1

CO3I[21TI> BCIIOMOTaTEJIbHbBIN KJI1accC, KOTOpBIﬁ COOCPIKUT 2 CTaTHUYCCKHX

METO0/1a, BBIYUCIISIFOLINX
1) cymmy 2 uucern;
2) pa3HOCTb 2 ynces.
[IpoeMoHCTpHUpPOBaTh PAOOTY TAHHBIX METOJIOB

Bapuanm 2

Co3naTte BCIIOMOTATENbHBIN KJIACC, KOTOPBIA CONEPKUT 2 CTATUYECKHUX

METO/a, BEIYUCIISIIOIINX
1) nenenue 2 yucen;
2) YMHOKEHHE 2 YuCe.
[IpogemoHCTpUpOBaTh PaOOTY JAaHHBIX METOJIOB

Bapuanm 3

Co3nath BCIIOMOTATENbHBIN KJIAcC, KOTOPBIA COAEPKUT 2 CTAaTUYECKHUX

METO/1a, BBIYUCIISIFOLINX:
1) BO3BeieHHE YKCTa B YKa3aHHYIO CTETICHbD;
2) KOpeHb YHcIa.
[IponeMoHCTprpOBaTh pabOTy TaHHBIX METOIOB

Bapuanm 4

Co3naTte BCIIOMOTATENbHBIN KJIACC, KOTOPBIA CONEPKUT 2 CTATUYECKHUX

METO0/1a, BBIYUCIISIIOLINX:
1) cymmy 37€MEHTOB CIIUCKA;
2) YMHOKEHHE JIEMEHTOB CIIUCKA.
[TpogemoHcTpHrpOBaTh pabOTy JaHHBIX METOAOB
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Bapuanm 5

Co3aaTe BCIIOMOTaTENbHBIN KJIACcC, KOTOPBIA COAEPKUT 2 CTAaTUYECKHX
METOJa:

1 Tlapametpsl mMeToNa 3TO 2 CTPOKU. BepHyTh Ty CTpOKy, Tie OoJibiie
CUMBOJIOB.

2 B mapamerpax nepenaroTcs CIHCOK U cTpoka. [IpoBepuTs, ABiseTcs Jin
TOCJIEAHAN U TIEPBBIN 3JIEMEHT CIIMCKA 3TOU CTPOKOM.

[IponeMoHCTpUpPOBaTh PaOOTY TaHHBIX METOJ0OB

Bapuanm 6

Co3ath BCIIOMOTATENbHBIN KJIACC, KOTOPBIA COAEPKUT 2 CTATUYECKUX
METO/1a BBIYUCIISIOLIUX:

1 B napamerpax nepenaroTcs Cucok 1 yuciio. Heooxoaumo BEpHYTH KO-
JMYECTBO 3JIEMEHTOB CIIMCKAa MEHBIINX MEPEJaHHOTO YHCIIA.

2 B mapameTtpax nepearorcs Clucok u yucio. Heo0xoaumo BEpHYTh KO-
JMYECTBO 3JIEMEHTOB CIIUCKA OOJIBIINX NEPEAAHHOTO YUCIIa.

[IponemoHcTpHpOBaTH pabOTy TaHHBIX METOJOB

Bapuanm 7

Co3aTte BCIIOMOTATENBHBIN KJIACC, KOTOPBIA COAEPKUT 2 CTAaTUYECKUX
METO/1a, BBIYUCIISIIOIIUX

1) urco MOBTOPEHMI CII0BA B TEKCTE;

2) TaHTEHC yIJia.

[IponeMoHCTpUpOBaTh PadOTY TaHHBIX METOJIOB

Bapuanm 8

Co3paTe BCIIOMOTaTENbHBIN KJIACC, KOTOPBIM COAEPKUT 2 CTAaTUYECKHUX
METO/a, BEIYUCISIOIINX:

1) cunyc yrna;

2) KOCHHYC yTJa.

Bapuanm 9

Co3nath BCIIOMOTATENBHBIN KJIACC, KOTOPBINA COAEPKUT 2 CTATUYECKUX
METOo/1a:

1 B mapamerpax mepenaroTcs CTpoKa M 4MCiIO. BepHYTh CTPOKY eciiu Ko-
JMYECTBO CUMBOJIOB OOJIBIIIE WJIA PABHO YHCITY, €CITH YUCIIO OONbIINE YeM KOJIH-
YECTBO CUMBOJIOB B CTPOKE, TO BEPHYTH YHCIIO.

2 B mapamerpax nepemaroTcs aBa crcka. Heooxoammo BEpHYTh 00beIN-
HEHHBIC CITHCKH.

[TponemMoHCTpUpOBaTh PaObOTY TaHHBIX METOIOB.

Bapuanm 10

Co3paTe BCIIOMOTaTENbHBIN KJIACC, KOTOPBIA COAEPKHUT 2 CTATUYECKHUX
METOJa, BEIYUCISOIINX:

1) miomaas NpsSIMOYTOJIBHUKA;

2) 00beM NPAMOYTOJIbHUKA.

[IponemMoHCTpUpOBaTh PaOOTY TaHHBIX METOIOB.
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JIABOPATOPHAS PABOTA Ne 14
PABOTA PYQT

14.1 MeToan4yecKkue peKOMeH AU

Yro Takoe PyQt5

PyQt — »To OGuOIMOTEKa, KOTOpas MO3BOJIAET HCIOJB30BaTh (HpEeHMBOPK
Qt GUI (GUI — sto rpadmueckuii uaTepdeiic monp3oparens) B Python. Cam Qt,
Kak u3BecTHO, HanucaH Ha C++. Mcnone3ys ero B Python, BeI Moxkete co3za-
BaTh MPUJIOKEHUS HAMHOTO OBICTpEe, HE KEPTBYS MPU 3TOM 3HAUYNTEIHLHOU Ya-
CTBIO MPOU3BOAUTENBHOCTH C++.

¥YcranoBka PyQt

Heo0xo1umo 3amycTUTh KOMaHIHYIO CTPOKY M BIIMCATh KoMaHxy “pip in-

stall PyQt5”. Tlocie ycmemrHOW YyCTAaHOBKHM JIOJDKHA TIIOSIBUTHCS HAIIHChH
Successfully installed PyQt5-5.15.4 PyQt5-Qt5-5.15.2 PyQt5-sip-12.9.0

IMpumep 1

from PyQt5 import QtWidgets
import sys

app = QtWidgets.QApplication(sys.argv)

window = QtWidgets.QWidget()
window.setWindowTitle(*'Ilepsas epagpuueckas npocpammal™)
window.resize(300, 70)

label = QtWidgets.QLabel("<center>Ilpusem mup'!!</center>")
btnQuit = QtWidgets.QPushButton("&3axpeims okno™)

vbox = QtWidgets.QVBoxLayout()

vbox.addWidget(label)

vbox.addWidget(btnQuit)

window.setLayout(vbox)

btnQuit.clicked.connect(app.quit)

window.show()

sys.exit(app.exec ())

Pe3ynbTaT paboThI:

B Mepean rpaduyeckan nporpammal — O >

MpreeT Mup!!!

JAKPEITE OKHO

Pucynok 14.1
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Teneps paccmoTpum nonoapodHee Koa. B mepBoii cTpouke MoAKII0YaeT-
cs moaynb QtWidgets — oH COEpKHUT KJIacChl, PEaTU3yIONIUE KOMIIOHEHTHI
rpaduyeckoro uHTepdeiica: OkHa, HAIMUCH, KHOIIKU, TEKCTOBBIC TIOJS U Jip. Bo
BTOPOI CTPOUYKE MPOU3BOAUTCS TMOJKIIOUEHUE MOIYJsS SYS, U3 KOTOPOrO Ham
noTpedyeTcsl CIUCOK MapaMeTpoB, TIEPEAAaHHBIX B KOMAHIHOW CTpoke (argv), a
Tak ke QyHKIms eXit(), mo3BoJIAIOIIas 3aBEPIIUTh BHITOJHCHUE IPOTPAMMBI.

Kox app = Qtwidgets.QApplication(sys.argv) cozmaeT 00BbEKT MPHIIOKE-
HUS B BUjE dKk3eMIunipa kiacca QApplication. KoncrpykTop 3Toro xiacca npu-
HUMAeT CITMCOK MapaMeTpOB, MepelaHHbIX B KOMaHIHOU cTpoke. Cienyer mom-
HUTh, YTO B MPOrpaMMe BCerja JOJDKEH OBITh OOBEKT MPUIIOKCHHS, MPUIeM
00513aTEIILHO TOJBKO OJIMH ¥ HHUITMAU3UPOBATH HY)KHO Cpasy.

Bripaxxenune windows = QtWidgets.QWidget() co3naer 00beKT OKHA B BU-
ne sx3emiusipa kiacca QWidget. DToT kitacc HacnemyeT mpakTHYECKU BCE Kitac-
CBI, pean3yolIre KOMIIOHEHTHI rpadudeckoro uHTepderica.

window.setWindowTitle(“nepsas epaguueckas npoepammal”)

3aaeT TeKCT, KOTOPBIA OYIEeT BHIBOJAUTHCS B 3ar0JIOBKE OKHA, JUISI ATOTO
ucnonb3yetcs mero setWindowTitle()

window.resize(300, 700) - 3agaeT MHHMMAaJbHBIC pa3Mepbl OKHa. B mep-
BOM TapameTpe MeTona resize() yka3piBaeTcsl IIMPHHA OKHA, @ BO BTOPOM Iapa-
METpe — ero BbicoTa. [Ipu 3TOM HAJ0 yYUTHIBATh, UTO METO. resize() ykaspIBacT
pa3Mepbl HE CaMOTO OKHA, a €ro KJIIMEHTCKON 00JacTH — pa3Mephl SBISIFOTCS pe-
KOMEHJIAINEH, — TO €CTh, €CJIM KOMIIOHEHTHI HE MOMEIIAI0TCS B OKHE, OHO OyeT
YBEIUYCHO.

label = QtWidgets.QLabel(“<center>Ilpusem mup!!!</center>") — co-
31aeT OOBEKT HaAMUCH. TEKCT HAIMKMCH 3a/1aeTCsl B KQUECTBE MapaMeTpa B KOH-
crpykrope kimacca QLabel. Crout oOparute BHMMaHuE, 4TO BHYTPH CTPOKHU
ykasbiBaeTcsi HTML-teru, a umeHHO: ¢ MOMOIIBI0 Tera <Center> moay4usioch
BBIPAaBHUBAHHUE TEKCTA I10 IICHTPY KOMIIOHEHTa. BO3MOXHOCThH HCIIOJIH30BAHHMS
HTML-teroB u CSS-atpuOyToB sIBIsieTCS OTIWYHOM yepTor 6ubmmorexu PyQt
— HanpuMep, BHYTPH HAJITUCU MOXHO BBIBECTH TAOJMILy WJIM OTOOPa3UTh U300-
pakeHue.

btnQuit = QtWidgets.QPushButton(“&3axpeims oxno”) — Cozmaet 00b-
eKT KHOIIKU. TEeKCT, KOTOPBIH OyJeT 0TOOpakaThCsl Ha KHOIKE, 3371aeTCsl B Kaye-
CTBE mHapamMeTpa B KOHCTpykTope kiacca QPushButton. CumBon & mepen Oyk-
BOI 3 — TakUM 00pa3oM 3aJar0TCs KJIABUIIM ropsdero noctymna. Eciu Haxarth
OJTHOBpeMeHHO Kiapuiny <Alt> u knaBuiy ¢ OykBOH, riepes] KOTOPOKH B CTPOUKE
yKa3aH CUMBOJI &, TO KHOIIKa cpaboTaerT.

vbox = QtWidgets.QVBoxLayout() — Co3naer BepTHKaIbHBII KOHTECHHED.
Bce KOMITOHEHTBI, o0OaBIsieMble B 3TOT KOHTEHHEp, OYIyT pacroyaratbes 10
BEPTHKAIM CBEpXY BHH3 B TOpsAKE A00aBicHHs. BHYTpH KOHTelHEepa aBTOMa-
TUYCCKU TPOM3BOJMUTCS IMOJATOHKA Pa3MEpPOB JT00ABIIIEMbIX KOMIIOHCHTOB IO
pa3Mmepsl KoHTeitHepa. [Ipy n3meHeHun pa3MepoB KOHTEHHEepa OyJeT mpou3Be-
JICHO M3MEHEHUE Pa3MEPOB BCEX KOMIIOHEHTOB.

vbox.addWidgets(label) u vbox.addWidgets(btnQuit) ¢ momomso MeToa
addWidgets() npousBoauTcst 1o0aBICHHE CO3AaHHBIX PaHee OOBEKTOB HAIITHCH
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Y KHOTKU B BEPTUKAJIbHBIN KOHTeHHep. Tak Kak OOBbEKT HaamUCH 100aBIseTCs
TIEPBBIM, OH OYZIET pacroiokeH Hal KHONKo#. [Ipu m1o6aBieHn KOMIIOHEHTOB B
KOHTECHHEp OHM aBTOMATUYECKU CTAHOBATCS MTOTOMKaMU KOHTEHHEpa.

window.setLayout(vbox) — gobaBisieT KOHTEHHEp B OCHOBHOE OKHO C TIO-
Motipio MeTona SetLayout(). Takum oOpa3om, KOHTEHHEpP CTAaHOBHUTCS MOTOM-
KOM OCHOBHOTO OKHa.

btnQuit.clicked.connect(app.quit) — Ha3HayaeT 00pabOTYMK CHTHaNA
clicked() xkHomKHM, KOTOPBII TeHEpPHUpYETCS MPH €€ HAXKATUU. ITOT CHTHAI JI0-
CTYIIEH 4Yepe3 OJHOMMEHHBIN aTpuOyT Kjlacca KHONMKUA U TOJACPKUBAET METOJ
connect(), KOTOpBIA U Ha3HAYaeT ISl HEro 0OpabOTYHK, MEpeJaHHbIA MEPBHIM
napameTpoMm Meroaa. O0paboT4rK mpeacTaBisier codboit Meton quit() oObekTa
MPUJIOKEHUS, BBIMOJHSIOMUNA HEMEIJICHHOE 3aBeplIeHUE ero paldoThl. Takoif
METO/]l IPUHATO HA3BIBATH CIOMOM.

Curnanom B PyQt Ha3biBaeTcst 0co00€ yBeIOMIICHHE, TEHEPUPYEMOE TIPU
HACTYIUICHUH KaKOTO-JTM00 COOBITHSI B MPUIIOKEHUHU: HAXKaTHUsl, BBOJAa CUMBOJIA
B TEKCTOBOE I10JIE, 3aKPHITUS OKHA U T. [I.

window.show() — BBIBOJUT Ha SKpaH OKHO M BCE KOMITOHEHTHI, KOTOPBIC
OBLIIM paHee B HETO J100aBJICHHBI.

sys.exit(app.exec_()) — 3amyckaeT OCCKOHEYHBIN ITUKI 00pabOTKU COOBI-
TUW B MPUIIOKEHUU.

Kon, pacnosioxeHHbIN 1Ocie BbI30Ba MeTozia €XeC (), OyAeT BBINOJIHEH
TOJIBKO TIOCJI€ 3aBEpIICHUsI PaObOThI MPUIOKEHHS, — TTOCKOJIBKY Pe3yJbTaT BBI-
noJiHeHUs1 MeToja eXeC () Mbl mepeaaem GyHknuu exit(), manbHEHIee BITOJ-
HEHHUE MPOTpaMMBbI OyJIeT MPEKpaIIeHo, a KO BO3BpaTa MepeiaH oneparoHHOMN
CHCTEME.

IMpumep 2
Koa nporpammel

import sys
from PyQt5 import QtWidgets
from PyQt5.QtWidgets import (
QCheckBox,
QComboBox,
QDateEdit,
QDateTimeEdit,
QDial,
QDoubleSpinBox,
QFontComboBox,
QLabel,
QLCDNumber,
QLineEdit,
QProgressBar,
QPushButton,
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QRadioButton,
QSlider,
QSpinBox,
QTimeEdit,
QVBoxLayout,
QWidget,

)

app = QtWidgets.QApplication(sys.argv)

layout = QVBoxLayout()

widgets = [
QCheckBox,
QComboBox,
QDateEdit,
QDateTimeEdit,
QDial,
QDoubleSpinBox,
QFontComboBox,
QLCDNumber,
QLabel,
QLineEdit,
QProgressBar,
QPushButton,
QRadioButton,
QSlider,
QSpinBox,
QTimeEdit,

]

for w in widgets:
layout.addWidget(w())

widget = QWidget()

widget.setLayout(layout)

window = QtWidgets.QWidget()
window.setWindowTitle('O630p scex udocemos’)
window.setLayout(layout)

window.resize(300, 400)

window.show()

sys.exit(app.exec_())

Pe3ynbTaT mporpaMmMel ipuBeieH Ha puc. 14.2.
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Pa36op xoxa
import sys
from PyQt5 import QtWidgets
from PyQt5.QtWidgets import (
QCheckBox,
QComboBox,
QDateEdit,
QDateTimeEdit,
QDial,
QDoubleSpinBox,
QFontComboBox,
QLabel,
QLCDNumber,
QLineEdit,
QProgressBar,
QPushButton,
QRadioButton,
QSlider,
QSpinBox,
QTimeEdit,
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QVBoxLayout,
QWidget,
)

B sTtom ¢parmenTe xoma MpOUCXOIUT UMIIOPT BCEX HEOOXOAUMBIX OMO-
JIOTEK.
app = QtWidgets.QApplication(sys.argv) — wuHHIHAIH3AUSI OO0BEKTa
MPWIOKEHUS, 0€3 HErO HUYEero He OyIeT paboTaTh.
layout = QVBoxLayout() — co3maeT BepTUKAIbHBIA KOHTEHHED.
widgets = [
QCheckBox,
QComboBox,
QDateEdit,
QDateTimeEdit,
QDial,
QDoubleSpinBox,
QFontComboBox,
QLCDNumber,
QLabel,
QLineEdit,
QProgressBar,
QPushButton,
QRadioButton,
QSlider,
QSpinBox,
QTimeEdit,
]
JIaHHBIM KOJIOM CO3/1aeTCsl CIIUCOK ¢ HA3BaHHUSIMH KJIACCOB BUIKETOB.
for w in widgets:
layout.addWidget(w())
B nmanHoMm ¢parmente nepebupaercs CIHCOK BUHKETOB, TIE CO3IACTCS
AK3EMIUTSIP KJ1acca U T00aBIIIeTCS B KOHTCHHED.
widget.setLayout(layout) — noGasisieT KOHTEHHEP B OCHOBHOE OKHO
window = QtWidgets.QWidget() - co3maeT 00bEeKT OKHA B BHUJE DK3EM-
TUIsIpa Kjacca
window.setWindowTitle("O630p scex sudoicemos’) — ycTaHaBIHMBaeT 3aro-
JIOBOK OKHa
window.setLayout(layout) — nobasisieT KOHTEHHEP B OCHOBHOE OKHO
window.resize(300, 400) — 3agacT MUHHMAJIBHBIC pa3MEPhI OKHA.
window.show() — BBIBOAMT Ha SKpaH OKHO U BCE €r0 KOMITOHEHTBI
sys.exit(app.exec_()) — 3amyckaeT OCCKOHEYHBIM ITMKJI 00pabOTKH COOBI-
TUU B PUIIOKECHUU
Iloopoonee o eudiicemax MoIicHO ROYUMAMD '
https://doc.qt.io/gt-5/gallery.html
https://www.pythonguis.com/tutorials/pyqt-basic-widgets
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14.2 3aganus 11 caMOCTOATEIbHOM padoThl

3aganus

Hamucates nporpammy Ha PyQt, rne Oynmer (1o BapuaHTaM) HCHOJIB30-
BaThCs OMpEJICIICHHBI BHKET. B 3arojioBke mporpaMmbl HamucaTh Ha3BaHUE
BukeTa. KoHTeitHep 111 00beKTOB BHIOpATh HA CBOM BBHIOOD.

1 Bumxer QCheckbox, HykHO co3aaTh 3 unu 6oJiee BeioopoB checkbox.

2 Bumxker QComboBox, B ciucke J0KHO OBITh 3 HUIH 00JIee JIEMEHTOB.

3 Bumxker QDateEdit, ycTaHOBUTB MO yMOTYaHUIO TEKYIILYIO 1aTy.

4 Bumxer QDateTimeEdit, ycTaHOBUTh 110 yMOJIYaHUIO TEKYIIYIO ATy U
BpEMHI.

5 Bumxer QLabel, mo ymoisuyaHuio B mojie AOJKHO OBITh HAIMKCAHO
Ha3BaHHE BUJDKETA.

6 Bumker QProgressBar, 3amate cBO€ 3HaY€HHE, OTIIMYHOE OT 3HAYCHUS
110 YMOJTYaHHUIO.

7 Bumker QPushButton, 3aiath Ha3BaHME KHOIKH M IIPU HAXKaTHH Ha
KHOTIKY JOJIKHO 3aKPBIBAThCS MPUIIOKEHHE.

8 Bumxker QRadioButton

9 Bumxetr QLineEdit, ycranoButh B nose Ha ¢one “BBenure kakoe 100
3Ha4YeHHUE .

10 Bumxer QListWidget, mo6aBuTh 3 311€MeHTa CIIUCKA.
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