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IpeauciaoBue

Hob6po noxarnoBats B ChatGPT: 8aw nacmabuuk no Python. OBaadenue ocnobamu 3a 100
3anpoco8! Eciv BBI UnTaeTe 3TO, 3HAYUT, BBl COOMpaeTeCch OTIIPABUTHCS B 3aXBaThIBaloOIIlee
ImyTellecTsye B Mup mporpammuposanms. Ho mouemy Python, cipocute BEI? Hy, Python
— oauH W13 Hauboslee IIMPOKO WCIOJIB3yeMBbIX W  YHMBEPCAJIbHBIX  S3bIKOB
IpPOrpaMMUpPOBaHMs, C IIPWIOXKEHUSIMM, BapbUPYIOIIUMICS OT BeO-pa3paboTkm U
aHaJIM3a JJaHHBIX 710 MaIlITHHOIO 00y4YeHs U MCKyCcCTBeHHOro nHTesuiekTa (M11).

@daxTrdecKy, B MOCIIeIHME Tompl Habmomaercs pacrymmii mHTepec K VI m ero
HIPWIOXKEeHMAM, BKIIOYas pa3palOoTKy s3bIKOBbIX Mojpesieyr, Takux Kak ChatGPT. Xors
CYIIIeCTBYIOT OOOCHOBaHHBIe OIIaCeHMs OTHOCUTEIIBHO OSTUYECKMX IIOCJIECTBUN,
OpeB3sTOCTM JIAaHHBIX ¥ BO3MOXXHOCTM CO3[JaHMs IOMOJe/IbHOTO KOHTeHTa, CTOUT
OTMETUTH, YTO B cpepe MPpOorpaMMIMpPOBaHMS 3TV OIACeHVsI MOXXHO HECKOJIBKO CMSTUNTh,
IOCKOJIbKY KOHTeHT, reHepupyembiii ChatGPT, B 0CHOBHOM COCTOUT M3 KOAa, KOTOPBIN
MOXeT MOXXHO JIETKO OIIeHUTh Ha IpeJMeT JOCTOBePHOCTM ¥ YMECTHOCTU, ITPOCTO
3aIlyCTMB €ro. DTO JaeT IIpeVMYIIecTBO B MMHMMM3ALUM PUCKOB, CBA3aHHBIX C
ra/UIOLIMHAIMSIMM  WIM HeTOYHOM WMHGOpMalMer, IIOCKOJIBKY pe3yJIbTaT MOXHO
IIPOBEepUTH Ha IpakTuKe. Takmm obpasom, si3pIKoBble Mozerny, Takue Kak ChatGPT, ctamm
LIeHHbIMM VMHCTPYMeHTaMM IJIs 3ajad IIporpaMMMpOBaHMs, Iperjiaras paspaboTdyrkaMm
pacIIVpeHHYIO IIOMOIIb B VX YCWIVSAX HO KOAVPOBaHMIO.

DTO PYKOBOZICTBO OBUIO COCTaBJIEHO C OCOOBIM TIIIaHMeM, YTOOBI IOMOYb BaM C JIEFKOCTBIO
pa3o0paTbcsad B OCHOBHBIX KOHIEMMAX IIporpamMmuposaHus Ha Python, a ChatGPT nopu
3TOM cTaHeT BanmM HaleXHbM HacTaBHUKOM. ChatGPT — 310 MOIIHas S3BIKOBasd
MoJIeilb, pa3pabdoTaHHasl, YTOOBI TIOMOYb BaM C JIFOOBIMM BOIIPOCAMM VIV COMHEHVISIMIL,
KOTOpble MOTYT y Bac BO3HUMKHYTb Hpu wm3ydeHun Python. Ona npenoctaBuT Bam
IpuMepbl, OOBSICHEHMS M OT3BIBBI, UTO c/ejIaeT Balll IIpollecc 00yUueHsI MHTePaKTUBHBIM
V1 yBJIeKaTeJIbHbBIM.

B sToM pyKoBOICTBEe BBl WM3y4MTe OCHOBBI IIporpammuposaHms Python, sximrodas
epeMeHHbIe, TUIIbI JIJAHHBIX, OIlepaToOphl, CTPYKTYPbI yIIpaBjIieHNs IIOTOKOM, TaKye Kak
YCJIOBHBIE OIIepaToOphbl U LIVIKJIbL, KOHTeHEepPhl, TakKMe KaK CIIVICKM M CJIOBapy, a Takxke
KOHIIETIIIVIV MOLYJIBHOCTY ¥ IIOBTOPHOTO VMCIIOJIb30BaHMs. BBl Takke cMoKeTe 1TopadoTaTh
HaJl BeceJIbIMI 1 yBJIeKaTeJIbHBIMY 3aJladaMii, KOTOpble IIPOBepsT Balllll HOBOOOpeTeHHbIe
HaBBIKL.

Ho sTo pykoBomcTBO — 0OJIBIIIE, YeM ITPOCTO HabOp yIpaskHEHWV ¥ IPUMepPOB. DTO
MpUIJIAIIeH e M3YYUTh BO3MOXXHOCTM IIPOrpaMMVpPOBaHMS ¥ €ro IOTeHIIMaJIbHOe
BJIVIsIHVE Ha Hallly XM3Hb, a TakKXe yBuaeTh, Kak VIVl v A3bIKOBbIe MOeNV, TaKue Kak
ChatGPT, 6ynyT mcHosp30BaTh CIOCOOHOCTM M IIPOM3BOAUTEIBHOCTh IPOrPaMMIUCTOB
JUIS CO3MIaHMsI MOIITHBIX IIPWIOXKEHUM I MHOrooberaomero oymyiiero. ITorpyxasice
riryOxe B Mup Python, BeI yBUOMTe, KaK IIporpaMMupoBaHlie MOXKHO VCIIOJIb30BaTh IS
pelIeHns peayIbHBIX IIpO0IeM, aBTOMATM3alliM YTOMUTEIBHBIX 3a71a9 VI MTHHOBAIVIOHHBIX



IIPOJTYKTOB W YCIIYT.

Borpimiast yacTe copep’kaHMs JAHHOV KHUIY, BKJIIOUAs 3TO IIPeONCIIOBUE, M3HAYaIbHO
cosmaBasiach ¢ riomornpio ChatGPT. OgHako BaXXHO OTMETWUTh, YTO YEPHOBOW MaTepuasl
IIOCITYXKWJI OCHOBOV, KOTOPYIO s 3aTeM TIaTeJIbHO IepepaloTall, CKOPPEeKTMPOBAI U
oborarmsi. DTOT Ipoliecc ObUI OOyCIIOBIIEH MOMM OOpa3OBaTeIbHBIM OIBITOM C ILEJIBIO
CO3JaHMS AMIAKTIYEeCKOro 1 MH(OpMaTUBHOIO KOHTeHTa 1 unTarenient. Xotsa ChatGPT
ChITpaJI POJIb B CO3IAHUNM HAYaJIPHOIO MaTepuasla, OKOHYATeIbHBIVI KOHTEHT ObUI
TIIATeIPHO OTOOPAH 1 afalITpOBaH JIs oOecriedeHNs ero oOpa3oBaTeTbHO IIeHHOCTY 1

KOPPeKTHOCTM.

YT006BI cr10cOOCTBOBATH ITPO3PAYHOCTYI 3TOI'O MHHOBAIIMOHHOTO IIOJIXOZa K HAIIMCAaHWIO
kHuUrM c niomoinpio VM, 1 HaMmepeHHO BKIIOUWI HONHBI crimcok m3 100 3ampocos,
KOTOPpBIe s IIpuayMail 1 ncaosb3osasl Ayt nogaum ChatGPT, uro obecrieunBaeT mOIHBIN
OXBaT IIpeJIiojaraeMovl TeMaTUKM JaHHOTO PyKOBOJICTBA. DTOT COMCOK Oy/ieT IIoMellleH B
KOHIle KHWUTHU ISt yOoOcTBa MCIoIb30BaHMs. KpoMme TOro, 3TOT chnucok 3anpocof MoOXeT
JlaTh YUTaTeJIIM BO3MOXXHOCTB BOCIIPOVM3BECTM aHaJIOTMYHYIO, HO IIepCOHAJIM3MPOBaHHYIO
BepCUIO KHWUIY, COOTBETCTBYIOIIYIO WX WHAVBUAYa&JIbHBIM HpeOIIoOuYTeHUsIM WU

TpeboBaHSAM.

Kpome Toro, s Oymy mMcHOIB30BaTh HpMMeYaHMs IS CCBUIKM Ha KaXABIV 3aIlpoc C
COOTBETCTBYIOILIeVI IIO3UILIMIeVI B CHVCKe BCAKUV pas, KOIZa OH VICHOJIB3YeTCs B TeKCTe.
Hampumep, 1epBbII 3alpoc, WCIHOJIB30BAaHHBIN J[JII  CO3HaHMS IIepBOHAYaJIbHOTO
BapuaHTa 3TOTO IIPeANCIIOBMs, YIIOMMHAETCH KakK cJIeflyIolee mpuMedaHmel.

Haxkomel, s co3gayl COMYTCTBYIOIIUV PEIIO3UTOPUN, B KOTOPOM XPAaHWTCS KOJUIEKIIVIS
Jupyter Notebooks, copepxarmx npumepbl koma Python ms xmwurm, npomymanHHO
OpraHM30BaHHbIE 110 IJIaBaM IS YI0OHOTO IIPOCMOTpa 1 MCCIIeIOBaHMS:

https:/ / github.com/Sargaleano/chatgpt-python-coach

Kpome Ttoro, Haumuas c¢ ImmaBel 4, 1 moOaBwil mHTepecHyIO dyHKIMIO. 15 Goree
HIpuBJIeKaTeJIbHBIX IIPVIMEPOB KoJIa 51 BKIIIOUWI CChUIKM Ha BeO-camT PythonTutor.com. Dtn
CCBUIKM MO3BOJISIOT BU3ya/IM3MPOBaTh IIOIIAroBOe BBIIIOJIHEHVEe KOAa, IVMHAMWUYeCKN
HaOJIIoflasd 3a COCTOSIHMEM ITaMsTW IIporpaMMbl. VImmTe 3TM CCBUIKM B HVDKHEV YacTu
CIIVICKOB KOAOB ¥ IIOJIeVl BBIBOAA. DTO (PaHTACTMUECKMUI CIOCO0 yIIydINUThE Ballle
MOHVIMaHVE Y OXXUBUTH KOJT!

WTaK, ecsivt BBI XOTUTE HayYUTHCS IIPOrpaMMIpPOBaTh M HadaTh CO3JaBaTh IIPOrPaMMBbI
¢ nomomipio Python n ChatGPT, g Hameroch, 4TO BBl HavjeTe 3TO PYKOBOICTBO
I10JIe3HBIM VI IIPUSTHBIM 17151 UTE€HVIS.

Cepxuo Poxac-I'aneano
bozoma, 23 urona 2023 2
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BBeaenue

DTO MOoaxXoadaIras i Bac KHura?

DTa KHUTa IpeJHa3sHadeHa JIJI TOTO, YTOObl IOMOYb HOBUYKaM, TaKUM
KaK BBI, C JIETKOCTBIO OCBOUTH OCHOBBI IIPOTPaMMVpPOBaHMs, 0COOEHHO
Ha sa3pike Python, ogHOM w13 caMbIx YyHMBepCaJIbHBIX W IIMPOKO

VICIIOJIB3yeMBIX 3bIKOB.

Ho sTa xHura — Oosbllle, yeM IIPOCTO TUIIMYHOE PYKOBOJICTBO IO
IpOrpaMMMpPOBaHUIO. DTO KaK OyATO pAIOM C BaMM HaXOIUTCH
IIpeJaHHBIV HAaCcTaBHMK, KOTOPBLIVM HaIpaB/IsIeT Bac B IIpoliecce

obydeHMs IpuMepaMy, OObBsICHEHMAMM WU OT3blBamMu. VI 3TuMm
HacTaBHUMKOM sBJIsgeTcs sg3biKoBas Mofesib VI — ChatGPT. Vcnosnb3ys
ChatGPT, BBI mIOTy4YnTe JOCTYII K MOIITHOMY MHCTPYMEHTY, KOTOPHBIN
IIOMOXKeT BaM HOHSITb OCHOBHBIE KOHIIEIIIIY IIPOTPaMMMPOBaHVIsL. Bbl
Oymere mosydaTb B peXyMe pealbHOTO BpeMeHM OOpaTHyIO CBS3b,
KOTOpasi IIOMOXET BaM yumuTbCs ObIcTpee M 3¢ddeKkTrBHEe, UYTO B

KOHEYHOM MTOI'e IIOMOJXeT BaM CTaThb OIIBITHBIM HpOFpaMMVICTOMz.

DTa KHUra CJIY>XUT BBOAHBIM PYKOBOJCTBOM IO (PyHIaMeHTaJIbHBIM
KoHIernmsaM Python, BKIIouas aJropuTMBbl, CTPYKTYpPbI YIIpaBJIeHUs
HOTOKOM, KOHTeVIHephl M MOAyJIbHOe IpoeKTuposaHwue. ObiageHue
3TUMM 0a30BBIMM 3HAHMSIMM JACT BaM ITPOYHYIO OCHOBY IS M3y4eHMs
Ooslee CJIOXKHBIX TeM B APYrMx KHurax. VItak, npuMmmure >3Tu
dyHIaMeHTa/IbHBIEe KOHIIEMIIUM ¥ IPUTOTOBbTECh K 3aXBaThIBAIOIIIM
HPUKIIIOUEeHNsAM, KOTOpbIe XIyT Bac BHepey. A IoKa B 3TOW IJlaBe
HIpefcTaBIeHbl MHCTPYMEHTBI, KOTOphle OYyIyT WCIOJIb30BaThCS Ha
OpOTsDKeHUW Bcert KHuUrM. Ecam BBl yXe 3HaKOMBI C  3TUMU
VIHCTPYMEHTaMM M XOTUTe Cpa3y HOIPYy3UThCsS B IPpOrpaMMUpPOBaHMe,

MOJKeTe IIPOIyCTUTD 3Ty IJIaBy U nepentn K [1ase 1.

O Python

Python — 3To 43BIK HporpamMmupoBaHMs, KOTOPBIVI TaK >Xe IIPOCT, KaK

IVPOT, WIM, CKOpee, TaK >Ke IIPOCT, KaK HaIVCaTh peLeNT Ballero
mobumoro fecepra! OH ObUT co3maH B KoHIle 1980-x romoB royuiaHACKMIM
IIPOrpaMMICTOM 110 MMeHM I'Bumo BaH PoccyM, KOTOpBIVI Has3Bajl €ro B

4JecTh KOMeAMHON Tpymsl Monty Python?3.

Cerogusa Python wmcnomnbsyerca Bcemyn, or HACA po Instagram, s
CO37IaHVA BCEro, OT KOCMMYECKIX MapCOXOIOB 110 POTOPWIBTPOB.
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Monty Python

Monty Python —
OpuTaHCKas KOMEIUiHAs
rpyIina, U3BECTHAast CBOUM
[YHUKaIbHBIM "
A0CYPIMCTCKAM IOMOPOM.
x Tenemoy «Jleraroumit
nupk Montu IlaiiToHa»
TpaHcarpoBaiocs ¢ 1969
mo 1974 rog u crano
KyJnbTOBBIM. OHH TaKke
co3/1au HECKOJIBKO
Moy IsIpHBIX (DHUIIBMOB, B
mom  uucae  «MoHTH
[TaiiToH u Cesroit
[paanme» u  «Kusnb
bpaiianay. Vx BiusiHuE Ha
KOMEIHIO ¥ ON-KYJIBTYPY
OBIJIO 3HAYUTEIBHBIM, H
[MOKJIOHHUKHA 110 BCEMY
MUpY MPOJOJIKAOT 3

5TO OTMEYaTh .




4 INTRODUCTION

Bepcun Python

BoT HekoTOpble KroYeBbIE]
0TNNYMA NOCNEAHUX 5
BEPCUIA.

*Python 2.x umeet
OrpaHVYEHHYI0 MOAAEPXKKY)|
HeaHIMUACKNX CUMBOIIOB,
Torga kak Python 3.6+
MCMosnb3yeT KOAUPOBKY
Unicode ansa gpyrmnx
913bIKOB.

*Python 3.6+ nossonsiet
paclumpeHHoe
opmMaTMpoBaHME TEKCTa
\Ans BbIBOAA Ha neyatb Mno
CPaBHEHMIO C
npeablayLWwuMm BEPCUSMU.
*Python 2.x Bo3BpawiaeT
Lenble ynucna ans
LieNOYMCIIEHHBIX
onepaHaoB, Toraa kak
Python 3.6+
npefocTaBnseT Kak
inecaTMyHoe aenexHve no
yMOMYaHuio, Tak 1
OTAENbHYI0 KOMaHay
LIeNoYMCIIEHHOrO
ineneHus.

*B Python 3.5 n 6onee
NO34HUX BEPCUSIX
\no6aBneHa BO3MOXXHOCTb
0OOHOBPEMEHHOTO
ynpaBneHusi HECKONbKUMU
3agadyamu.

*Python 3.10
0OpabaTbiBaeT HECKOSbKO
YCITOBUI C MOMOLLbIO
ogHOro TecTa
COOTBETCTBUS.

*Python 3.11 —
nocnegHsis Bepcus
(anpens 2023 1.).

~[1na nony4eHus
l06HOBNEHHOM
MHGOPMaLMK O BblMycKax
Python cm.: https:
/devguide.python.
org/versions/.

OH m3BecTeH CBOeN HpOCTOTOVI, YJI,OGO‘IVITaeMOCTBIO " YHUBEPCAJIbHOCTBIO.

@akTU4eck, 3TO  OAMH W3  CaMbIX  IIOOYJIAPHBIX  A3BIKOB
pOrpaMMMPOBaHNs B MUpPe, I Ha TO eCThb BeCKMe HPUUYMHBL JTO S3bIK,
KOTOPBIVI JIETKO BBIyYUTb, HO IIPW 3TOM OH oOOJagaeT MOUIHBIMU
BO3MOKHOCTSMM, UTO JieJIaeT ero uaealbHbIM Kak J1jIs HauMHaIOIINX, TaK U
s aKkcrepToB. byndymee Python BecbMa MHOrooOeriaroliee, Tak Kak
OXMJIaeTcsl, YTo B OIvKamiime rofpl OH CTaHeT elre OoJjliee MOITyJIAPHBIM
U3-3a €ro pacTyIero VCIOJIb30BaHM B TaKMX 00JIacTgX, KaK MalllHHOe

O6YQEHVIE, VICKyCCTBeHHbIVI VHTEJUIEKT 11 HayKa O JaHHBbIX.

B VuTepHeTe mocTymHO MHOXecTBO pecypcoB Python. OdwurimanbabIn
(https:/ /www.python.org/)
KOJIMYeCTBO MH(OpMaIInM, BKII0Yas ydeOHbIe IT0coOvs, JOKYMEeHTAIINIO U

BeO-canit  Python COIEPXUT OTPOMHOE

damibel Wi sarpysku. pyrue 1osie3Hble BeO-caliThl BKIIOYaroT Real

Python  (https://realpython.com/),  Python mia  HaumMHarommx
(https:/ /www.pythonforbeginners.com/) 1 Codecademy
(https:/ /www.codecademy.com/learn/learn- python).

IInk1 nporpaMMupOBaHUsA

[IporpammupoBaHe — 3TO TBOPYECKWMI IIPOLIECC, TPeOyIoImii

TIIATEJILHOTO IUIAHWPOBaHMS, COCPeJOTOYeHHOCTM W BHUMaHUA K
netaysiM. HesaBucyumo OT TOro, mmimeTte JIvi Bbl IIPOCTOV CLIEHAPWU VIV
CJIOKHOe IIPWIOXKeHMe, CYIIeCTByeT CTaHIAPTHBI IIMKI pa3paOoTKu
IIpOrpaMMbl, KOTOPOMY BBI [JOJDKHBI CJI€[IOBaTh, YTOOBI Balll KoJI, paboTal
ITOJDKHBIM 00pa3oM. YeTbIpe KITIOUEBBIX IIIara 3TOTO ITMKIIA ITOKa3aHBI Ha

Puc. 16.

JaBaviTe MopoOHO pacCMOTPVIM KaXkK/IbIV II1ar’:

» Hanmcaune (komuposanme): [lepBbiM I1arom spjisieTcd HamvcaHue
Kopa. 31ech BbI ITpeBpalaeTe CBOM VJIeV B HacTOsIIVe MHCTPYKIIVM,
IOHSATHBIE KOMITBIOTEPY. BbI mcnosib3yeTe S3bIK MpOrpaMMIUpOBaHI,
Takont Kak Python, s HammcaHwms cBoero Kopa, M BaM HY>XHO
yOeJIAaTh NPUCTa/IbHOe BHUMaHMe CUMHTAKCUCY W CTPYKType Balllero
Koza.

» 3amyck: [Tocie Toro, Kak BbI HamvicaIvt CBOVI KOJI, ITPUIIIIO BpeMsl ero
3aIlyCTUTB. BBl yBUIMTE CBOVI KOJI B [IEVICTBUM U ITpoBepuTe, paboTaeT
M OH TaK, Kak 3agyMaHo. JIJIg 3alycka Balllero Koja BbI MOXeTe
UCIIONIb30BaTh Takyio Iiporpammy, Kak IDLE, jmbo BBl MoXeTe
VICIIOJIb30BaTh MHTepdeVic KOMaH/JHOVI CTPOKWA.


https://www.python.org/
https://www.codecademy.com/learn/learn-
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Write
Puc. 1: Tunosown uukn —) N
pa3paboTKn NporpaMMbi [ Debug J Run

Test

» TectmpoBaHme: TecTupoBaHMe SBIISIETCSI HEOTHEMJIEMOW HYaCTBIO IIpoliecca pa3pabOTKm
porpaMmMbl. Tak BBI IIpOBepsieTe, IIPaBWIBHO JIM paboTaeT Balll KOII, ¥ BBISBIISIETe JIIOOBIE
ommOKkM Wi cbom. Bam HyXHO Oymer 3amyckaTh pa3jIMdHble TeCTOBBIE CIIEHapWM, YTOOBI
yOenanThCs, 9TO Balll KOf, HalleXkKeH U paboTaeT B pas3/IMIHbIX CUTYaLVsIX.

» Vcnipasiienne (oT1aaka): HakoHer, ecit BbI 0OHapyXmn Kakue-0o oKy v coon BO
BpeMsl TeCTMPOBaHMS, IIPUIIUIO BpeMs MX WCIpPaBUTb. DTOT IIPOIlecC Ha3bIBAETCS OTIIAZKOM
nporpamMmbl. Bam HyXHO OyneT BepHYTbCS K CBOeMYy KOAY W OIpeleInTh IPUUYMHY OIIMOKIL.
DTO MOXeT BKJIIOUATh IIOIIaroBoe BBIIIOJIHEHVIE BaIllero Koja IIOCTPOYHO WJIV VCIOJIb30BaHMe
VHCTPYMEHTOB OTIaJKV [IJI1 OTCIeXWBaHMsS IIOTOKa Bamlero kopa. Ilocire Toro, kak BEI
ompenemwIn MpodiieMy, Bl MOXKEeTe BHECTV HeOOXOOVIMBIe M3MeHEHUs B CBOW KO, YTOOBI

yCTPaHWUTE ee.

IToMHUTeE, YTO IIpOrpaMMMpOBaHMe — 3TO IIyTh HEIPepPBIBHOIO OOyYeHMs 1 COBEepPIIIeHCTBOBAHMS.
Tpebyercs Bpemss M ycwivsi, UTOOBI pa3BUTh XOPOIlNe HaBBIKM IIporpammuposaHus. IIpumure
BBI3OBBI, KOTOpbIe BCTpPEUAlOTCs Ha BallleM ITIyTW, ¥ He OOMTech MPOCUTh O IIOMOINW, KOIrja 3TO
HeoOxonymo. [punepxuBasich TUX IPUHIIUIIOB U IIOCBATUB cebs cBoeMy Jiesly, Bbl OyJleTe Ha Iy T K
CO3/JaHMIO TIPOrPaMMHOrO oObecriedeHMsi, KOTOpOe He TOJIBKO OTBedaeT IIOTPeOHOCTSAM Balllx
I10JIb30BaTeIeVi, HO VI MOXeT OKa3aTh OJIOKUTEeIbHOE BIIVISIHVIe Ha MVID.

VIHcTpyMeHTapun

Python — sT0 MHTepHpeTupyeMblii KOMIIBIOTEPHBIV S3BIK, YTO O3HaydaeT, YTO KOf, BBIIOJIHSETC
HeIIOCPeICTBeHHO IOCTPOYHO, MUHYS 3Tall KOMIIWIALWUN. DTO OTJIMYaeT €ro OT KOMIIWIMPYEMBbIX
43bIKOB, Takux Kak C++, Java wm Go, rage MCXOOHBI KOf, KOMIIWIMPYeTCS B MallVHHBIN KO,
KOTOPBIVI 3aTeM MOXKeT BBIIIOJIHATBCS. KOMITBIOTEPOMS.

OpmHMM 73 IIpeVMYIIeCTB VHTePIIPETVPYEeMOro si3blka, Takoro kak Python, sBisercsa To, uTro OH
obecrreunBaeT Oostee ObIcTpyro paspaboTKy wm mporoTummposaHye. I[IoCKOIBKYy KOI MOXET
BBITIOJIHSATBCS HEMeIJIEHHO, Pa3paboT4mKM MOTyT OBICTPO TeCTMpOBaTb M OTIAKMBATH CBOU
mporpaMMel. TeM He MeHee, WHTepIpeTHMpyeMble S3BIKM MOTYT paboTaTh MeIUIeHHee, 4YeM
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KOMIIWIVIPyeMbIe SI3bIKM, IIOCKOJIBKY KOJI TOJDKEeH MHTePIIPeTUPOBaThCA 3aHOBO TP KaXKIIOM 3aITyCKe
IIporpamMMbl. DTO MOXeT ObITb IIpobOseMom yIsi HOporpaMM, TpeOYIOImMX  BBICOKOV
IIPOM3BOAUTEIILHOCTY VIV paOOTaIOIIMX C OOJIBIIMMY MacCBaMM JaHHBIX.

Cy1mecTByeT MHOXeCTBO MHTerpupoBaHHBEIX cperi paspaborku Python (IDE), mocTymHbIX 111
BBITIOJIHEHM IIMKJIa pa3paOoTKy, mokasaHHoro Ha Puc. 1. DTto Takme npwioxenwus, kak PyCharm,
Spyder n Visual Studio Code, koTopble mpemIaraloT pacHvipeHHble (YHKIINM, ITOMOTaoIIe
OIIBITHBIM pa3paboTuMKaM yCKOPUTD IIPOIiecC pa3pabOoTKM U ITOBBICUTD ITPOVU3BOAMTEIEHOCTD TPY/a.

Opnako B 3TOM KHUIe Mbl XOTUM COCPEeIOTOUMTBCS Ha KOHLENUMSAX U aJlfOpUTMax
IporpamMMupoBaHus 0e3 HeyJoOCTB, CBA3aHHBIX C YCTaHOBKOVI IIPOIPaMMHOI0O 00ecIieueHs.

ITosTomy MBI OyfeM MCIIOIB30BaTh B KadecTBe OCHOBHOVI IUIaTOPMBI Il HalMcaHMs, 3aIlycka U
TecTUpoBaHMs Hallero koga Python rorossle omIalH-MHCTPYMEHTBI. DTV MHCTPYMEHTBI IIOIPOOHO

OIIMCaHBbI HVIKe!:

» Jupiter Notebooks: IIHTepakTvBHas BIYMCIMTeIbHAs cpefia B ceTyt VIHTepHeT, 03BoJIsIonIast
Co3MaBaTh M COBMECTHO WCITOIIb30BaTh JOKYMEHTHI, COpep Kallie >XMBOVI KO, ypaBHEHU:,
BU3yaIM3alliM U OIMcaTesIbHBIN TeKcT. Cant: https:/ /jupyter.org/. [11s ee ucronbp3oBaHMs He
TpebyeTcs yueTHasl 3aIliCh.

» Google Colaboratory (Colab): becriatHas obOnaunas cpega Jupyter Notebook,
npeocrasisieMast Google. DTo mosBossieT BaM 3arycKaTh Ko, Python B Bariem Gpaysepe Ge3
HeobXoMMOoCTH KaKov-/noo HacTpoviku. Yto6r sanryctuTs Colaboratory, Bam 1mpocTo Hy>KHO
BOVITU B CBOIO y4eTHYIO 3ammch Google, repenTin Ha Beb-canT
(https:/ /colab.research.google.com/) n naxarb "New Notebook" , uToObl co3maTb HOBBIN
61okHOT. Tam BB MOXeTe HauaTh ImcaTh Ko, Python u samyckats ero B pexxume peasbHOro

BpemeHn. Barra pabota OyeT coxpaHeHa B Balten ydetHom sanvcy Google Jlncka.

» PythonTutor: BeG-Busyamsarop koma Python, KoTopslit momoraer yvariymcs IIOHSITb, KakK
KO7I, BBIIIOJIHsIeTcs MHTepiperatropoM Python. Yrob6s! ncnonbsosars PythonTutor, Bam HyXHO
santnt Ha camt (http://pythontutor.com/); oTryma BBI MOXeTe OO BCTaBUTH CBOM KO
Python, mbo HammcaTe ero mpsMo Ha cawrTe M HaxaTb "Visualize Execution". s ero
VICIIOJIb30BaHM He TpeOyeTcs yueTHas 3amuch.

» ChatGPT: J‘IsbikoBasg Mofelb, KOTOpasi MOXeT IIOMOYb B OOydeHWUNM, KOIMPOBaHWUM,
OoOBsiICHeHMM, OTIaflKe, TOKYMEHTUPOBaHWM W IIpedoCTaB/IeHUM OT3bIBOB O IIporpaMMax
Python. Carrr: https:/ /chat.openai. com. Tpebyetcs ydyernas 3armcs OpenAl

Ucnons3zoBaume Colab

[laBaviTe OCMOTpPMM, KaK CO37laThb HOBBIM OyIokHOT Jupyter B Google Colab, rme MBI MOXeMm
BBITIOJIHSATE Oa3zoBoe mporpaMMmuposaHue Ha Python. Bo-mepsrblx, BOMIMTEe B CBOIO JIMYHYIO
ydeTHyIo 3amnmch Google (eciit BaM 3TO HYXKHO, IepeviinTe 10 3TOV CChUIKE, YTOOBI CO3IaTh ee:
https:/ /support.google.com/accounts/answer/27441?hl=en). 3aTeM BBIIOJIHUTE CJIeAyIOIINE
IEeTICTBUSY:
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1. Ilepenmure Ha https : //colab.research.google.com/ B Bamem BebO-Opay3epe, YTOOBI
oTkpeITh Colab. OTKpoeTcs 0KHO, TToOKa3aHHOe Ha Prc. 2.

2. BeiGepurre File —> New Notebook B cTpoke MeHIO. DTO CO3IaCT HOBBIV OJIOKHOT Oe3 Ha3BaHMS.
Bbl MoXxeTe IIpucBOUTE eMy HasBaHMe, 11eIKkHYB TeKcT "UntitledO.ipynb" B BepxHen uactu
CTpaHMLIBL U BBe[Isl HOBOe MM, KaK oKa3aHo Ha Puc. 3.

k) i3 €O Welcame To Colaboratory X & Colob Notebooks - Google D X -

< > & colab research . google com

| ¢ 0 Weicome To Colaboratory

File Edt View hsert Runtime Tools Melp

New notebook sode + Text & Copy to Drive
Ta
Opan notebook -
Q ( Uplosd notebook
. ( Nelcome to Colab!
' you're already familiar with Colab, check out this
N Save o copy i Drive
= wecuted code history view. and the command pale
Save a copy as o GtHUD Gist
Save a copy In G
<> l
3 Swew K
- 4 Puc. 2: [naBHbIN akpaH
H Dowrlosd

Print » . C0|ab




Puc. 3: BniokHoOT 6e3
Ha3BaHus.

Using PythonTutor

3. Termepp MOXHO NpUCTYyIaTh K 3aIMCU COHEPXKMMOIO B SUEVIKMU
6r1oxHOTa. B Jupyter Notebook! cyiiecTByeT nBa THIIa sSTUeeK:

> Sluevikm Kopa: ODTU A4YeVKM IIO3BOJISIOT — IIOJIb30BaTeIIIo
3a0yChIBaTh ¥ BBIIOJIHATE KO B OJyIokHOTe. SlueViku Kopa
oOo3HayvaroTcs KIfo4oM in [ | B sieBon yactu stuenikn. Korma Bbl
BBITIOJIHSIeTe KOJI, B A4eViKe, BBIXO[HbIe JaHHble OTOOpakKaloTCs
B TeKCTOBOM II0JIe I10]], T9eVIKOVI, a B KBaJlpaTHBIX CKOOKax cjleBa
OT sSYeyKM IIOSIBJISIeTCSl YMCIIO, YKasbIBarolllee, KaKuM IIO
nops/iKy oH O0bu1 BeITIOSIHeH. Colab mopepxmBaeT pasmaHble
A3BIKV IIPOTPaMMUpPOBaHNM, HO 110 YMOJTYaHUIO VICIIOJIb3YeTCs
Python.

P Slueviku pasMeTKM: DTN g4eVIKM IIO3BOJISAIOT II0JIb30BaTesIo
nobapisiTe B BIIOKHOT TekcT, m300paxkeHMs W ApyTue
MyJIbTUIMEUVIHBIe 3JIEMeHTHI. SIderiky pasMeTKM WCIIOJIb3YIOT
a3pIk Markdown, KoTopbIit IipeficTaBbsisseT cob0Vt yIIpOIeHHbIN
A3BIK pa3MeTKM, IT03BOJIAIONINI JIeTKO (POpMaTupoBaTh TEKCT C
IIOMOIIIBIO ITPOCTOTrO CMHTaKcKca. Korga Bel 3armyckaeTe sideviky
pa3MeTK!, TeKCT oToOpakaeTcd Kak popMaTUpPOBaHHBI TeKCT

Wi MyJIbTVIM€EIVia KOHTEHT.

& colab research google com

& UntitledQ.ipynb

File Edt View hsert Runtime Tools Melp

| b

° Welcome to my No'.eﬂc»:k:l

4. Bel MOXeTe 3aIlyCTUTh KOJ], B sTUeViKe, Ha’kaB KHOIIKY > B JIEBOVI YacTU
SYeVIKV VIV VCIIONB3Ysl codeTaHme Kiasui "Shift+Enter".

5. Ecmm BaM Hy>XHO 7100aBUTE OoJibllle sg4eeK, Bbl MOXKeTe HaXkaTb Ha
KHOIIKY + B JIeBOM BepXHeM YIJIy CTPaHWIIbI VIN IIePeVTV B MEHIO
Insert —> Code Cell or Insert —> Text Cell.

6. YTOOBI coxpaHUTH OJIOKHOT, BBl MOXeTe JIMOO IIeJIKHyTb Tile —>
Save, 10O MCIIONIB30BaTh coueTadme xKiasyn "Ctrl+S".

7. Colab aBTOMaTMUeckm coxpaHsieT Balll OJIOKHOT Ha BarreM Google
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[ucke, MO3TOMY BbI MOXeTe MOJIYYNUTh K HeMy JIOCTYII C JIFo0oro
YCTPOVICTBA, €CJIV BBl BOIIUIN B Ty e yueTHY0 3amvck Google.

Ha Puc. 4 mokasaH npwMep OJI0KHOTa, KOTOPBIVI BKJIIOUAeT SUEVIKY
pasMeTKM C BCTYIUTEJIbHBIM TEKCTOM W S4YeVKy Kofa C TeKCTOM
nporpammbl «Hello, World!». ITocste 3ammycka xofia Takke MOXXHO yBUIEThb
BBIBEIIEHHBIE Pe3yJIbTaThI.

- Wedsame To Colsbor adary » ¢ Dot x & Colst Notsbo

& colal research. Qoogie com ] hx

& Cheptertipynb

Fle B3N View heant Auntime Tools Healp

~ ChatGPT: Your Python Coach - The Essentials

Chapter 1; Know your basics

Let's start with the "Hello, Workd” program

Ucnons3osanme PythonTutor

PythonTutor — 3T0 OHJIAVIH-MHCTPYMEHT, KOTOPBIV IIO3BOJIUT BaM IIar 3a
IIIaroM BU3yaJIM3MpoBaTh BblojHeHMe koga Python. On moxer momoub
BaM IIOHSTh, Kak pabortaer koxm Python, mokaseiBasg BaM, Kak Kof,
BBIIIO/IHSIETCSL ITOCTPOYHO ¥ KaK 3Ha4YeHMs IMepeMeHHBIX MEHSIOTCSI BO
BpemeHu!l.

YrtoObl wmcnosnp3oBaTh PythonTutor, BaM HeoO0XomMMO BBIIIOIHUTH

caleayromivie marv:

1. Tlepenpure Ha BeO-caliT PythonTutor o azpecy
www.pythontutor.com. OTkpoeTcs skpaH, ITokasaHHbI Ha Puc. 5.

2. Beibepurte s3bik Python, HaxaB COOTBETCTBYIONIyIO KHOIIKY.
Bribepure Bepcuto Python 3.6.

3. Bsegure kop, Python B nipefyioskeHHOe TeKCTOBOE TIOJIe.

] Puc. 4: BrnokHOT ¢ TEKCTOM
D5  ocompleted at %71PM 1 KOOOBbIMU S4EKaMM.

9


http://www.pythontutor.com/

Using PythonTutor 10
~
Learn Python, JavaScript, C, C++, and Java
This bk helps you ke Pyehon, JavaSeript, ©, Co-+, and Java programesiog by visualos code cusutlon
Yo cam wse it 80 debug your be Tk weog and as » supph 10 online coding tatrials
Start cading now in Python, JavaScript, C, C++, and Java
Over 15 million people in more than 180 countries e ased Python Tutor (o visuslon over 200
milbon pieces of code. [t i the most widely-wssd program vissalization tool for computing education
Yo can also embed these vissalizations into any webpage. Here's an example showing recension in Python
Python 3.6 Frames Oofects
Susimmbers) labal frame
unbers o 108 LS um(rantoe v
return 8 S
else i
rest) = nusbers ol 1| e} 2| «# 3| None
: ) aumbers
fri
tetaL Tt sty tat Puc. 5: Be6-caiit Python
15t Sun Tutor, raoe Bbl MOXeTe
. numbars
.= BU3yanum3mnpoBsaTtb U
g ¥ 4 noLaroBo BbINOJIHATb KO

4. BeiOepuTe mapameTphl BU3yaIM3alliy, YCTaHOBUB (pjIaXXKM M BBIOpaB

HaCTPOMKM W3 pacKpbIBalOIIMXCS MeHIO. Bbl MoxXeTe mpocMoTpeThb
pe3ysbTaT BbIBOAa KOJa, 3HauyeHMsl IlepeMeHHBIX U CTeK BbI30BOB, a
TaKKe Apyrue IapamMeTphbl.

Haxmmre kHOIKY "Visualize Execution", 4To0bI HauaThk BU3yaIn3aIuio.
. Tlocste 3amycka Bu3yamsalym Bbl YBUAMTE BpeMeHHYIO IIKaJIy B JIEBOV
4JacTy 9KpaHa, KOTopas ITOKa3bIBaeT KaK/bIVI IIIar BBIITOJIHEHWS BaIllero
Kozia. Bl MoXeTe BBIIIOJIHATH KOJ, IIO0 OJHOV CTPOKe 3a pas, HaXumas
kHonky 'Next" wm '"Prev", jmbo wcnHonp3oBaTh IIOJI3YHOK IS
IPOKPYTKM ero BbIIoOJHeHus. [IpuMep Busyaimsammm HIporpaMMbl
MOXXHO yBUeTb Ha Puc. 6.

Python Tutor: Visualize code in Python, JavaScript, C, C++, and Java

fytron 3.6

Enter the numerator. &
inter the denowinator: @
numerator = int(input("Enter the numerator: *))
denominator = int{input(“Enter the denominator
if dencainatar == @
-y print(“Error: Diviston by zero ts not allowed Frameés Objects
else
result = numerator / cenominator Global frame
print(r The fraction (numerator}/(denoninater} numerstor 4
is equal to decimal: (result:.021}")

denominator O

Puc. 6: OkpaH
BM3yanu3sauum Python
Tutor.

7. Ilo Mepe BBIIOIHEHMS Kofa B IIpaBOV dYacTW SKpaHa OymeT

OTOGPa)KaTI)CSI TeKyIllee COCTOAHME IIpOrpaMMBbl, BKJIIOYas 3Ha4Ye€HVIL

IIepeMEHHDbIX 1 JTI00BIe BBIXOIHBIE [TaHHbIE, CTEHEPVPOBaHHbBIE KOIOM.

8. BbI Takxe MOXeTe B3aMMOJIeVICTBOBATh C BT/I3yaJIT/ISaIH/I€T7[, IIIeJIKHYB KO/,

1Z8)0%0 IIepeMeHHbIe,

VHPOpPMaIVIO.

YyTOOBI

IIPOCMOTpPETh

Dortee

IOIIpOOHY IO



MosicHeHne

OTa kHura 6bina HanmcaHa
npy CoaencTBMm
ChatGPT. Ha npoTtsxeHuu
BCEW KHUMM pparMeHTbI
@BTOMaTMYeCKu
CreHepMpoBaHHOIO
KOHTEHTa CRy>Xunu
UepHOBUKaMu, KOTOpble S
3aTem npocmartpuean,
npoBsepsn,
KoppekTupoBarn,
MUWKLLMPOBAr U AOMOSHAS,
MOKa OHW He JOCTUINN
CBOEWN OKOHYaTesIbHOMN
dbopmbl. Pagu
NPO3pPaYHOCTM A TaKKE
BKITHOYMI 3anpochl,
KOTOpble 51 UICMOMNb30Barn
NN co3gaHus
UepPHOBUKOB, KOTOpPbIE A
NOMeTUN HagCTPOYHbIMU
Homepamu,
HEnocpeaCcTBEHHO
crnegylowmm 3a
lOKOHYaTENbHbLIM
bparMeHTOM TeKcTa, rae
OHWM MCMONb30BaNUCh. ATU
4ncra ykasblBatoT UX
nonoxeHuve B [TlepeyHe
3arpocos, NpUBEAEHHOM B
KOHLIE KHUTW.

Using ChatGPT

ChatGPT kak HacTaBHMK IIO IIPOrPaMMMPOBaHMUIO

ChatGPT — sTo s13pIKOBast Mofesp, cosganHas OpenAl 1 mpegHasHavYeHHAs
IUIsL OOIIIeHNMSI C JIFOIBMY Ha €CTeCTBEHHOM S3BbIKe. DTO TUII MCKYCCTBEHHOTO
VIHTeJUIeKTa, KOTOPBIVI MOXeT IOHMMAaTh M pearvpoBaTh Ha BBOJ, TeKCTa B
pasrosopHovt MaHepe. OH ObUI 0OyueH Ha OIPOMHOM KOJIMYeCTBe JaHHBIX,
4TOOBI METh BO3MOXXHOCTH IIOHMMATh ¥ T€HePUPOBATh €CTECTBEHHBIN SI3bIK,
BKJIIOYas CTPYKTYpPUpOBaHHBbIe KOMIIBIOTEpPHBIE SI3bIKV BBICOKOIO YPOBHH,
UTO JelaeT ero OTIVMYHBIM WMHCTPYMEHTOM, IIOMOTaloIIVM CTyJIeHTaM
M3y4aTh IIpOrpaMMUpPOBaHIe B pasrOBOPHON pa3BiieKaTelIbHOM popmel2,

ChatGPT wmoxet
IIOCITY>KUTh BaM I10JIe3HBIM HacTaBHUKOM. BbI MOXkeTe 3a/1aBaTh €My BOIIPOCHI

Kak crypenry, wsydaromMy IporpaMMyupoBaHUe,
O KOHLIEMIVAX IIpOrpaMMUPOBaHVsl, 3alpallBaTh IPUMePhl KOJa VIV JaXe
IojlyyaTb OT3bIBBI O CBoeM coOcTBeHHOM Komge. OH MoOXeT [aBaTh
OOBsICHEHMSI M pa3bACHeHMs II0 TeMaM IIpOrpaMMMpPOBaHMA ¥ CIIYXWUTb
VHCTPYMEHTOM /IS OTPaOOTKV HaBBIKOB KOAVMPOBAHVIS.

KoHkpeTHO, BOT HeckosibKO cr1oco6oB, kotopeiMu ChatGPT moxer nomoub
BaM B M3y4eHUI IIpOrpaMMIPOBaHMSI:

»OH MOXeT HOpeNocTaBUTh OOBSICHEHMS W IPUMepbl KOHIIEMIIN

IIporpaMMmpOBaHMEL 11 CMTHTaKCHCa, IIOMOT'asl BaM JIy4Ille IIOHATD VIX.

» OH MOXeT OoTBe4aTh Ha BOIIPOCHI 110 KOJMPOBaHWUIO, HaIlpUMep, 3a4eM
HY>XHO KOHKpeTHOe CHHTaKCH4eckoe IIpaBWIO WM KaK BbIIIOJIHUTH

KOHKPETHYIO 3a/1a4y.

» OH MOXeT IIOMOYb BaM OTJIaAuTh Balll KO, IIpejiarasd BO3MOXXHBIE

penien 1 O6"b$ICHFI$[, I1049eMy BO3HUKaIOT OIlpelle/IeHHbIe OILIVIOKA.

» OH MoXeT MOMOYb BaM HayuuTbCd IMcaTb 3PPeKTUBHBI U

OHTVIMT/ISVIPOB&HHBIVI Ko, IIpenocTaBIIsist OT3bIBBI (6]

IIpOM3BOAUTEIIPHOCTU Balllero Koaa.

» OH MOXeT MHNPemIOKUTh Pecypchl M ydeOHble MaTepuaibl, KOTOpBIe

IIOMOT'YT BaM JIy4lIlle IIOHATD IIpoIrpaMMMpPOBaHIeE.

» OH MOXeT IIOMOYb BaM JIOKyYMEHTWpPOBATh Balll KO, YTOOBI ero ObUIO
jerde IIOHATb APYTVMM IIporpaMMMCTaM WIW 4YTOOBI BBl MOIJIM €ro
3aIIOMHUTB B OyZyIIem.

» On MeXITy
IIpOrpaMMMpPOBaHMs 171 CO3aHVsl HOBBIX BePCUIL BaIllMIX IIPOrpaMM.

MOXeT I1epeBOAVTDb KO, Pa3HbIMI A3bIKaMU

11
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» Oun MoxeT cogepXaTb KOHTeKCTyaJIbHble CCBUIKM Ha
3HaueHMe, WCTOPMIO WIM aHEeKIOThl, CBs3aHHBIE C
pasBUTHEM HPOrpaMMMPOBaHMS ¥ KOMIIBIOTEPHBIX HayK B
I1€JIOM.

Xorss ChatGPT wMoxer ObITh IIeHHBIM WMHCTPYMEHTOM UIS W3y4eHUs
IporpaMMIpPOBaHNs, He CjlefyeT IlojlaraTbCsi Ha Hero Kak Ha eIVHCTBeHHBIV
VICTOYHVK WHQOpMaIMy WIM OOpaTHOM CBSA3WM. BakXHO WCIIOIB30BAaTh €ro
OTBETCTBEHHO, CBepATb OTBETHl C JAPYIMMM WCTOYHMKaMM W IIOMHUTH O
MOTeHIIVaJIbHBIX HETOUHOCTAX VIV IIPeIB3STOCTV B JaHHBIX, VCIIOIb3yeMBbIX IS
o0OyueHMs 3TOM SI3BIKOBOVI Moziestut VIV

l'oBopst 00 »Tmdeckmx mpoliiemax, cBs3aHHBIX C wmcroib3oBaHmeM ChatGPT,
BaKHO OTMETUTB, YTO OHM He MOTYT 3aMeHUTh KII0UeBble HaBBIKI, KOTOPBIe BaM
HeoOX0IVMO IIpMOOpecTV KaK TaJIaHT/IMBOMY IIPOTPaMMUCTY, 0COO€HHO HaBBIKN
peliteHMst TIpoOiieM 1 Kpurndeckoro MeipreHMs. XoTss ChatGPT moxer crath
OTJIMYHBIM KOMIIAaHBOHOM B Bamrenm ydebe 1wwIM [aXke IIapTHEpPOM IIO
KOAMPOBAHMIO, KOITIa BBI IIPVCTyIIaeTe K IIPOrpaMMMPOBAHMIO CBOMX ITPOEKTOB,
OH He MOXXET 3aMeHUTH (110 KparHel Mepe, Ha MOMEHT HaIlVICaHVS 3TOV KHUTM)
IIpenMyIIlecTBa, KOTOpPble BBl MOXKeTe IIOJIy4uTh OJlarofgapsi dYesloBed4eCcKUM
M300peTaTesIbHOCTY, B3aVIMOIEVICTBIUIO 11 PyKOBOZCTBY.

Boree Toro, BbI CKOpO IIOVIMETe, HACKOJIBKO BaKHO COBEPIIEHCTBOBATH CBOE
yMeHue 3a7jaBaTh IIPaBWILHO chOPMYIIMPOBaHHbIE 3aPOChI, YTOOBI MAKCHMAJILHO
ucnonb3oBath ChatGPT B 3TOoM ombiTe oOydenms. Temepb 3TO HasbIBaeTcs
ObIcTpOTI pa3spaboTKOV, KOTOpasi BKIIIOYaeT B ce0sl ueTKoe yKasaHve MOIeIIV TOro,
C 4eM BaM Hy>KHa IIOMOIIb, TaKMM 00pa3oM, UTOObI yMEeHbIINUTh HETOUHOCTY VTN
JIOXKHBIe Pe3yJIbTaThl.

B nenmom, ChatGPT — HeBeposATHBIN pecypc I YiIyullleH!s BallliX HaBbIKOB
IporpaMMMpOBaHMs, HO  WCHOIb3yUTe ero  orBercTBeHHO. Obnanas
IIpOHMIIATEIbHBIM MBIIIUIeHVIeM, BBl MOXeTe WCIOIb30BaTh ero ITOTeHIVal,
YTOOBI CTaTh ONBITHBIM ITPOrPAMMMCTOM U HadaTh MHOTOO0OeIIaIoIy 0 Kapbepy B
3TOVI 00JIaCT!.
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Ucnonw3osaume ChatGPT

BoT kpaTkmit 0030p TOro, Kak vcrnosns3oBaTs ChatGPT:

1. Orkpontte cBomt BeO-Opaysep u mepevimure Ha camT chat.openai.com.
ITocre sarpyskm cTpaHWIIBI BbI JIOJDKHBI YBUAETh OKHO, ITOKa3aHHOe Ha
Puc. 7:

C @ chatopenaicom.. @ h % » 0O

)

Welcome to ChatGPT
Log in with your OpenAl account to continue

E3D 3

Puc. 7: CtpaHvua npuBeTcTBUs
ChatGPT.

2. Bomgure B cBolo yuerHyio 3ammck OpenAl, wcrnosnb3ys OKHO,
nokasaHHei Ha Puc. 8. Ecim y Bac HeT ydeTHOW 3ammcy, BeIOepuTe
BapuaHT "Sign up" v cIemyviTe MHCTPYKIVISIM.

]

Welcome back

B Conmonsn with Maromam Looswy Puc. 8: CtpaHuua Bxona B
ChatGPT.

3. Ilocile Bxopa B cucTeMy BBl IIOHajeTe Ha IJIaBHYIO CTpaHMILy
ChatGPT, mokaszanayo Ha Puc. 9. B TekcroBoMm mosre "Send a
message" BBefMTe BOIIPOC (TO eCTh 3allpoc), KOTOPBII BbI XOTUTE
ornpasutk B ChatGPT, a 3arem nHaxmwure xiasuiny "Enter" wmm
KHOIIKY CO CTPEJIKOVA.
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Puc. 9: maBHas cTpaHuua
ChatGPT.

ChatGPT

%
Examples Capabilities Limitations
T x

plan guartum computing b May occsvcnally genersie

simpie terms” -+ ncorrect nformation

“Got any creative ideas for a i Allows user 1o pravide fatow-up My Dezascnnly orodace

year oid's Brthday™ » or Diased

How do | make an HTTP request Trained 10 deciine |napgropriate
in Jovascript? » reguests Limsted knowiedge of worid wrx

events after 202

4. Tomoxnaure, moka ChatGPT crenepupyer orBer. OTBeT IOSBUTCA B

OKHe YaTa IIof, BammM coobmreHneM. OOpaTuTe BHMMAaHME, YTO
OTBET MOXEeT BKIIIOYATh MOSCHWUTEIBHBII TEKCT, a TakKXke
IIpOrpaMMHBIN KOfI. Bel MoxkeTe HaxkaTh KHOIKY "Copy code", Kak
IokaszaHo Ha ckpuHIIore Ha Puc. 10, yToOBI cKOmMpoOBaTH KO M
BCTaBUTB ero B IulaTdpopmy, Takyto Kak Colab vt PythonTutor, mia
BBITIOJTHEH VS ITPOTPaMMBI.

. Ecsiit oTBeT He MOITHOCTBIO OTBeYaeT Ha Balll BOIIPOC WJIM BaM HYy>KHa

JOIIOTHUTeTbHAs MHMOPMaIiisl, BBeIUTe APYTOVI 3aIIpOC, OTIIPaBbTe
ero B ChatGPT u npopospkmte Gecermy. VicTopst ITpOIIIBIX A1aIOTOB
COXpaHsieTCcsl B JIEBOVI YacTW 3KpaHa, ITO3TOMY, eCsIi XOTWTe, BbI
MOJKeTe BepHYThLCS V1 BO30OHOBUTD JIFOOOV 13 HUX.
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Miu % it true that you know how to program? Or is It jJust that you learned to code.. what aro

your thoughts on this? And show me your skills with a Inttle example

-
i l As an Al language model, | was programmed by a taam of skilled enginsers and data

enAl | was not taught”® to code In the tradtional sense, but rather | was

trained on a largs corpus of text, including source code, and learned Lo generate code

based on that input

However, | 0o have the abiity to generate code In several programming languages.

yihon, Java, and JavaScriptl Here's a simple Python example

python

Puc. 10: CtpaHuua 4aTa
ChatGPT.

B sront kuure s Oyny mcnonezoBaTh ChatGPT, xak s mvica Bbite. YTo0Ob!
creslaTh MaTepuasl Oojiee uMTabeIbHBIM, 1 OTOPMaTUPYIO 3aIlpOCh,
IOACHUTEJIbHBIN TeKCT, KOJ, M BBIBOJ, OTBeTa, VCIIOJIb3ys TeKCTOBbIe I10JIS
pasHoro 11Beta. [y WUTIOCTpALMM s BOCIIPOM3BEI IIPVIBEAEHHBIV BBIIIIE

CKPMHIIOT B BbIIIEYIIOMAHYTOM OTq)OpMaTVIpOBaHHOM cTmiIe:

Is it true that you know how to program? Or is it just that you learned to code... what are
your thoughts on this? And show me your skills with a little example.

As an Al language model, | was programmed by a team of skilled engineers and data
scientists at OpenAl. | was not "taught" to code in the traditional sense, but rather | was
trained on a large corpus of text, including source code, and learned to generate code
based on that input. Here's an example with its output:

def fizzbuzz(n):

2 for i in range(1, n+l):

3 if i %3 ==0and i%5 ==0:
4 print("FizzBuzz")

1

2

Fizz

4
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IITa6s10HBI 3aipocoB HacTaBHMKa ChatGPT

Kak ymommHasiocs paHee, cosnanme 3pdeKTUBHBIX 3alIpOCOB Ipy obpalleHnn
K ChatGPT 3a moMoIpio B IporpaMMIpPOBaHNIM — 3TO HaBBIK, KOTOPHI OymeT
pa3sBUBATLCA 110 Mepe B3aVMOAEVICTBUSA C WHCTPYMEHTOM W HAOCTVDKEHVIS
MIPOMEXYTOUHBIX Ilejielt. B clemyrommx r1aBax Mbl OyJieM WCIIO/Ib30BaTh
cjlefyroliye 1aOJOHBI  3allpOCOB IS OCBeIlleHMsd  pas3/IMYHBIX — TeM
IIporpaMMupoBaHl3:

1. BBegeHue 1 0GbACHEHNE KOHLEMLMIA MPOrpamMmmMUpOBaHUS:

» "O6bACHU [KOHLENLMIO NPOrpaMmMUpoBaHus] NpocTbiM cnocobom. "
» "UTto cTouT 3a [KoHuenumen nporpaMmMmmpoBaHms).”
» "lMprBean aHanor [KoHUeNUM1 NporpaMmMmMpoBaHust] 3 pearbHOM XU3HK."

2. Hanucanue npuMepoB KoAa, CBA3aHHbIX C KOHUenuunaMun nporpaMmMmmnpoBaHnA:

» "Hanuwwu npumep koga ans [KoHuenuuu nporpamMmmpoBaHms].”
» "KakoBO npaktuieckoe npMMeHeHue [KoHuenumm nporpaMmmmupoBaHuns)?”
» "Kak [KoHuenuusa nporpaMMmnpoBaHunsi] Ucnonb3yeTcsa ang pelleHus [kakon-nnbo

npo6nemsi]?"
» "[pounnioctpupynte MCMNONb30BaHne [Heckonbko KOHLenuun
nporpaMMmMpoBaHusi] B ofHOM npumepe Koaa, KOTOpbI

[mcnoneayet/BbluncnsaeT/cpaBHnBaeT] [gaHHble/MHGOPMaLMIO/CTAaTUCTUKY] MO
[Teme n3 peanbHOW xn3HW]. BKItounTe NOSCHNTENBHBIE KOMMEHTaPUN B KaXXObIN
6nok koga."

3. OnucaHue KnoyeBbIX CTPOK Koaa:

» "UTo 03HavaeT aTa CTpoka koga: [(pparmeHT koga]?"
» "Kak [KoHKpeTHas cTpoka koAa] BnuseT Ha yHKUMOHANbLHOCTb NporpamMmmbl ?"
» "YTo npomsongeT, ecnu 9 3aMeHIo [KOHKPETHYIO CTPOKY KoAa] Ha [apyron koa]?"

4. ,ﬂOKyMeHTMpOBaHI/Ie N KOMMEHTUpOBaHne koaa:

» "Hanuwu cTpokn goKyMeHTaumm anst Moero koga Python"
» "[o6aBb BCTPOEHHbIE KOMMEHTapPUN AN onucaHns OYHKUMOHaNnbHOCTU 6r10KoB
Koda mMoen nporpaMmmbl”

5. CospgaHue HOBbIX 3agay:

» "pennoxu ynpaxHeHus, noxoxue Ha [npobnemal”

» "Kakne BapuaHTbl [Mpobrnemsbl] s MOry nonbiTatbCcs pewwnTs?"

» "Kak s Mory npakTukoBaTb [KOHLENLUMIO NPOrpaMMmnpoBaHns] B pasnmyHbIX
cueHapmnax?"

6. BkmnoyeHre NonesHbIX CChINIOK Ha pecypcb:

» "TopekoMeHay XopoLune pecypchbl Ans obyyeHus [koHuenumum
nporpaMmMmmnpoBaHus]?"

» "Tae a mory HanTu 6onbLue nHdopMaLum 0 [KoHUenLuumn nporpammupoBaHus)?"”

» "Kakue cCTBIOT NONe3Hble OHNamH-pPyKOBOACTBA MO [KOHLEenumu
nporpaMmMmmnpoBaHus]?"

7. [enaem Temy 6onee UHTEPECHOMN:

> "Pacckaxu MHe aHekgoT O NporpaMMmMpoBaHWUW, CBSA3a@HHLIA C [KOHLUenuunemn
nporpammMmupoBaHmsa]?"
» "Tlepeuncnv HeckosnbKko 3abaBHbIX PaKTOB O [KOHLENLMM NPOrpaMMnpoBaHuns]”
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Wrak, paamre ©Oe3 JIMINHMX  pasgyMWii HOPUCTYIMM K  HallleMmy
3axBaThIBaIOIIeMy MyTelecTBuIO 10 m3ydeHmto Python ¢ momomnipio ChatGPT. 51
HaJIel0Ch, YTO BBl HavfleTe 3TOT OIIBIT BeCEJIbIM U ITOJIe3HBIM.






Y3Han csoro 0a3y

1.1 IIpuset, mup!

Obwsacnu konyenyuto npoepammst «Hello, World!» 6 npocmoti, Ho kpacouroi gpopme, 6e3 1cnoav308anus
koda. Kpome moeo, 000aBv coomBemcmbyrowjuil auexdom, umobs. obcnewums HoBuukam 6
npoepammupoBanu komgpopmroe 66ederue 6 memy4.

Ax, inerenpgapHas nporpamma 'Hello, World!"! DTto wmeasbHBIV cIIOCOO HaudaTh CBOe
IIyTeIleCcTBIe B IIPOrpaMMMpOBaHNe, ¥ 3TO OIBIT, KOTOPBIV BBl BCerga OyzeTe IIOMHWTB.
[IpencraBpTe, YTO BB CHIOWUTE 3a KOMIIBIOTEPOM W UYBCTByeTe CMeCh BO3OYXIEHMS W
HepBO3HOCTY. B coOmpaerech HammicaTh CBOIO IepBYIO mporpaMMy Ha Python!

ITporpamma «Hello, World!» — mpocreriias mporpamma, KOTOPYIO BBl MOXKeTe HalllcaThb, HO 3TO
BaXkKHOe COObITHe. DTO SKBUBaJIEHT IIePBOr0 KpMKa HOBOPOXIEHHOIO WIM IIepBOVI HOTHI
My3bIKaHTa Ha HOBOM WHCTpyYMeHTe. DTa IIporpamMma $BJIeTCS OCHOBOV BCeX S3BIKOB
NpOrpaMMMPOBaHMs ¥ WIeajIbHOV OTHPaBHOW TOUYKOWM [UIA BCeX, KTO XO4eT Hay4uThCs
IPOrpaMMIpPOBaTh.

Terrepp BBl MOXkeTe 3amaThcsi BorpocoM: «C KaKOVl CTaTM MHeE IIcaTh IPOrpaMMy, KOTopas
npocto rosopurt «Hello, World!»?» Hy TyT neo He B camoM coobImieHnn, a ckopee B IIpoliecce
HaIVCaHMs IIpOrpaMMBl. DTa MIpOCTasl IporpaMMa — OTIMYHBINA CIIOCOO ITO3HAKOMUTBCS C
HOBBIM $3BIKOM, IIPEOOJIETh CTpaX HadMHATh UTO-TO HOBOE ¥ OOpecTM yBepeHHOCTh B cele,
4TOOBI MPOAOJDKUTE M3ydeHle 1 VccileloBaHue.

Ho nouemy coodbwenue «Hello World»? Kmo amo npudyman? B uem cmoica?15

ITpoucxoxnenue mporpammsl «Hello, World!» Heckonbko TymMaHHO, HO cuMTaeTcsi, YTO OHa
BosHMKIa B Bell Labs B mHauane 1970-x romos. IlepBemn citydant wmcrosp3oBaHMs ¢passl B
KOHTEeKCTe IIporpaMMipoBaHms ObUT 3adpmKcupoBaH B KHure 1974 roga bpartana Keprurana n
Hennnca Pvum o sa3pike riporpammuiposanvis C.

YTo Kacaercsi CMBICJIA COOOIIEHMS, 3TO IIPOCTO CIIOCOO YIS IIPOrPaMMUCTOB IIPOBEPUTH,
IIpaBWIBHO JIMI paboTaeT MX IporpaMma ¥ CIIOCOOHA JII OHa OTOOpakaThb BBIXOAHBIE JAaHHEBIE.
D10 TpammMmus M oOpsd, IOCBAIIEHWS HOBMYKOB B MMP IPOrpaMMUPOBAHNS,
CUTHAIM3VIPYIOLINI O Hadale VX Iy TV K TOMY, YTOOBI CTaTh OIBITHBIMM IIPOTPaMMVICTAMIA.

Hy xBaturt cioB. [laBariTe yriy6mmcs B Koz 1 HauHeM oOydenme ¢ ChatGPT.

Ha crapt, BHMMaHMe, nyim Koz



24 KNOW YOUR BASICS

Hanuwu xaaccuueckyro npoepammy «Hello, World» na Python u obssacnume ee. Takxe npedocmabo
pesyavmam BvinosHenus npoepammol. 5 6yoy ucnosvsobams Colab.16

Bot xitaccuyeckast mporpamma "Hello, World!" Ha Python:

print{"Hello, world!"}

@ynakums print () — 3710 BcTpoeHHass B Python ¢ymkimg, mossosistoliasg BBIBOAWTE Ha
KOHCOJIb TeKCT VI ApYTie JaHHble, B IAHHOM CiIydae TeKCT (Takke M3BECTHBIN KaK C1nipoka)
«Hello, World!». Pe3ysbpTaT BBIIIOSIHEHMS IPOrPaMMBbI JO/KEH BBITTIAAETh TakK:

Hello, world!

YT008I 3amycTUTh 3Ty Iporpammy B Google Colab, BeimoHMTe Cilegyrolye TeviCTBYS:

1. Haxwmure Ha kHonky "Copy code" B ChatGPT.
2. BcraBbre ero B nepBylo sueniky Onoknora B Colab.
3. Haxwmure kHonky "play" psymom ¢ aaevikovt mim HaxmmuTe "Shift + Enter”

ObbscHU, umo makxoe cunmakcuveckas owudka, u npodemoHcmpupyime 3 603MoxHble
cunmaxcudeckue ouubxu 6 npoepamme «Hello, Worldl» c coomBemcmByroujumu pesyssmamamu
BvinoaneHus npoepammol.’

ITpy HammcaHuy IporpaMMBbl HEOOXOAMMO cOOJIIOIaTh KOPPEKTHBIVI CUHTaKCHUC sA3bIKa
nporpammuposanus. CrHTaKcHU4YecKasi OIIMOKa BO3HMKAaeT, KOIZa BhI JlejlaeTe OIIMOKY B
CUHTaKCHce KoJia, HallpymMep IpoITycKaeTe 3HaK IIpelMHaHsl, VICIIOIb3yeTe HellpaBWIbHbIN
pervcTp i KII0YeBOro CjloBa WM BBOAWTE HeBEepHBINI ollepaTop. DT OMIMOKMU
MPeIATCTBYIOT IIpaBIWIBHON MHTepIIpeTaliny Koja. BoT Tpu BO3MOXHBIe CHMHTaKCHYecKyue
oImmOKM, KOTOpbIe MOIJIM BO3HUKHYTB B porpamme «Hello, World!»:

1. OtcyTcTByeT ckoOKa:

print{"Hello, World!"
File "<stdin=", line 1

print("Hello, World!"

N

SyntaxError: unexpected EOF while parsing

CoobmieHne 00 ommbOKe ToBOPWUT HaM, UYTO IHpM aHaIW3e Koda OOHapyXeH
HeoXuIaHHBI KoHel darvta (EOF).

2. Kimrouesoe ¢j10B0O ¢ OIIMOKOVL:
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prnt(“Hello, World!")
File "<stdin>", line 1
prnt(“Hello, World!")

A

NameError: name 'prnt’ is not defined
3neck coobireHme 00 ommbOKe yKa3bplBaeT, UTO KOMaH/a prnt() He CyIiecTByer.

3. OrcyTcTByIoLIVe KaBbIuKM:

print{Hello, World!)
File "<stdin>", line 1
print{Hello, World!)

~

SyntaxError: invalid syntax

BHGCB OIIMOKa YKasbIBa€T Ha TO, YTO CTPOKOBOE COO6HI€HT/IE JTOJIDKHO OBITH 3aK/IIOYEHO B
KaBbIUKI.

ITouemy 3mo naszvibaemcs print()? Hyxen au npunmep, umo0sl ucnoav3obams e2o?18

@yukimg print () B Python wmcrnornbesyercss misg oTroOpaxkeHWsl WM IedaT 3aJaHHOTO
cooOmieHnsl Wi BbIBOJa Ha 3KpaH KoHcoiu. OHa HasblBaeTcs «print», IOTOMy YTO
IepBOHavYaJIbHO OHa OTHOCWIAch K pacredaTke MHMoOpMay Ha puU3NUecKOM IIpUHTepe.
DTo OBUIO TOTHa, KOrJla y KOMIIBIOTEpOB He ObUIO sKpaHOB. OgHAKO B Hallle BpeMs 3TO
IIPOCTO O3HaydaeT BHIBOJ, MHQOPMAIMM Ha 3KpaH KOMIIbIOTepa, ¥ HeT HeoOXOAVMMOCTH B
IIpUHTepe J1JIs ee VICIIOJIb30BaHVs.

1.2 Ctpoxu 1 popmaTHpoBaHME CTPOK

O0bACHU NPOCHIBIM S36IKOM, HIMO MAKOe CIPOKa, U Npadua cCUHmaxcuca 045 onpeoeseHus Cpox
6 Python.??

B Python cTpoka — 3TO IIOCIEIOBATEIBHOCTh CHMBOJIOB, 3aK/IIOYEHHAs B KaBBIUKM
(ommHApHBIE MM ABOVIHBIE KaBbIUKM). OH MOXeT copepkaTb OyKBbI, IVPHI, CUMBOJIBI 1
nipobestbl. CTpOKM OOBIYHO WCIOIB3YIOTCS B IIPOrPAaMMWMPOBAHWUM IS XpaHEHUsS WU
00palbOTKM TEKCTOBBIX TAaHHBIX.

YT008I O1penennTh cTpoKy B Python, BbI mpocTo 3akimiouaeTe HYKHYIO ITOC/IeIOBaTeIbHOCTh
CUMBOJIOB B KaBbluky. Hampumep:
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—

my_string = "Hello, World!"

print(my_string)

Hello, World!

B Python BBl MOXeTe MCHOIB30BaTh KaK OIMHApPHBIE, TaK ¥ IBOVIHBIE KaBBIUKM IS
orpernesieHVs CTPOKM. BaykHo, uTOOBI Balll BEIOOP KaBbIUeK ObUT ITOCIIEIOBATEIIHBIM BO BCEM
Koje.

BoT HeckoibpKO IIpVIMEPOB OoIIpeesIeHA CTPOK B Python. Ka>1<,ua9[ CTPOKa IIprCBamBaeTC:A, TO
€CTb COXpaHiAeTCsda B IIlaMATU B HepeMeHHOVI, C IIOMOIIBIO OIlepaTopa IIpucCBaBaHVIA ="
O6paTT/ITe BHVIMaHMe, 9TO Bbl MOJXKe€Te€ HalledaTaTb HECKOJIPKO CTPOK, MCIIOJIb3Yy:l CIIMCOK

IlepeMeHHBIX, pasie/leHHBIX 3andaThiMuU. VcrionbsynTe MmoaudukaTop sep="\n/ misi reyatn
B PasHBIX CTPOKaX BbIBOJIA:

stringl = "This is a string using double quotes"

2|string2 = 'This is a string using single quotes’

(451

string3 = "This string contains numbers and symbols: $5.99"

print(stringl, string2, string3, sep='\n'}

This is a string using double quotes
This is a string using single quotes

This string contains numbers and symbecls: $5.99

Bel Taxke MoOXeTe WCIIOIIB30BaTh TpOV[HBIe KaBBbIUKM (O):H/IHapHBIe T ):LBOI?[HI)IQ) JJI
OIIpeieJIeHVIsd MHOFOCTpO‘IHOVI CTPOKIL:

[|multi line stripng = """This is a

2

multi-line

¥

string"""

4| print{multi line string)

This is a
multi-line

string

Kpowme Toro, BbI MOXeTe MCII0JIb30BaTh escape-CUMBOJIbI (HallpyMep, «\n» I HOBOV CTPOKM,
«\t» 1 TaOyrsAIMm), 9TOOBI BKJIIOYATh B CTPOKY CIlelaibHble cMBOJIbL. Hampumep:
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l|escaped,string = "This string contains a new line.\nHere’s the next line.\n\tAnd here’s

another line indented with a tab to the right

.

print(escaped string)

This string contains a new line.
Here's the next line.

And here’s another line indented with a tab to the right

ObssacHu ghopmamupoBarue cmpox npocmuimu caobamu. Hanuwiu 3a6a6Hvle npumepst k00a 045
Kkax00eo u3 Bapuanmob gopmamupobarus.20

@opmaTpoBaHMe CTPOKM — 3TO IPOLECC CO3[aHMs HOBOV CTPOKWM ITyTeM BCTpavBaHUA
3Ha4YeHUV IlepeMeHHbIX VJIV BhIpaXKeHWVI B 3aII0JIHUTeSI BHYTPY CTPOKI. DTO IO3BOJIAeT BaM
co3aBaTh [MHAMUYeCKre CTPOKM, KOTOpble MOTYT OTOOpakaThb pasHble 3HadyeHus B

3aBVICHMOCTY OT M3MeHeHVs JJaHHBIX Ha BXojle.
B Python cy1ecTByeT HecKoIbKO cIioco6oB popMaTpOBaHMs CTPOK:

» f-cTpoKm: DTO HOBEVIIIIN 1 CaMBIVI IIPOCTOV c1tocod popmatmpoBaHms cTpok B Python.
Ber mmpocTo BKIIIOWaeTe IlepeMeHHYIO WJIM BBIpakeHVe B (PUIypHBIE CKOOKVM BHYTPU
CTPOKM, TIepes] KOTOpo cTaBuTcs Oyksa "f".

» str.format(): DTo HemHOroO OoJlee cTapbill MeTOf, (PopMaTUPOBaHMs CTPOK, KOTOPBIV 110
CMX TIOP HIMPOKO McHob3yeTcs. OH BKIIOYaeT B cedsi BBI30B MeTofa format() 11t cTpoku
U Ilepefady 3HauyeHWV, KOTOpPble Bbl XOTUTEe BCTaBUTH B 3allOJIHUTEIIV, VCIIOJIb3Ys
MO3MIIVIOHHBIE VIV KJTIOUeBble apryMeHTHL.

» % omepatop: DTO cTapeil MeTos, POpMaTUpPOBaHMs CTPOK, KOTOPBIVI B HallM [THU
vcnosb3yercs pexxke. OH BKIIIOYaeT MCIIOIb30BaHMe oreparopa % 11 3aMeHbl 3HaueHUT
IlepeMeHHBIX VIV BbIpaXKeHWV 3aII0JTHUTEIISIMU B CTPOKe.

P> KoHKaTeHaIms: B aToM 1osxofie orepaTop + MCIOJIb3yeTcs I oObeIHeHMs OIHO

CTPOKMI.

BoT HeckoiIbKO Ip1IMepoB KaXk[I0ro Tuila (popMaTUpOBaHMS:
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# f-strings

3%

name = "Alice"
3lage = 30

4| print(f"{name} is {age} years old and loves Python!")

6|# str.format()
7| food = "pizza"
gl price = 10.99
9lprint("I love {0}, it costs ${1:.2f} per slice.".format(food, price})

11{# % operator
12|city = "Paris"
13| country = "France”

4| print("I'd love to visit %s in %s someday." % (city, country))

6 |# concatenation

17| print{'Hello, " + "World® + "!’)

Alice is 30 years old and loves Python!

I love pizza, it costs $10.99 per slice.
I'd love to visit Paris in France someday.
Hello, World!

Ilouemy 6 Kode ecrmb 3eseHble CIPOKU, HAUUHAIOWUECS C cumboaa pewternku ?21

3eJieHble CTPOKM B KOZle, HAaUMHAOIIMeCs C CYMBOJIa PelleTKy, Ha3bIBalOTCS KOMMEHTapPVIIMM.
KoMMeHTapum Mcrosb3yroTcs [Aj1s IOSICHeHVVE VJIV HAaITIOMVHAHWV [IJI YeJI0BeKa, YUTAKOIIero
Kop. VImTepmperarop Python wrHopupyeTr KoMMeHTapwmu, IO3TOMY OHWM He BIVSIOT Ha
BBITIOJIHEHMe ITporpaMMbl. KoMMeHTapuy — 3TO IOJIE3HBIVI CHOCOO [JIg IIPOrpaMMICTOB
oOImaTbcss APYT C JAPYroM, Takke KOMMeHTapuM MOTYT IIOMOYb YIIPOCTUTBH ITOHMMaHUe U
COIPOBOXIeHMe KOfa.

Xopouio. Nozu npedocmabasem npumep npo2pammbol, UCnoAb3y1ousei moabko koManowl print()
peasvHou araioeuert.??

Bot IIpriMep IIporpaMmbl, KOTOPpas1 BEIBOOAUT PELIEIIT Ha SKpaH:
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# Example preogram: "Cooking Pancakes"

# This pregram demonstrates the steps for ceoking pancakes

print{"-"«30 + " Cocking Pancakes " + "-"%30)

=

print{"Step 1: Mix the pancake batter.")

n

print{("Step 2: Heat the griddle or frying pan en medium heat.")

I

print("Step 3: Pour batter onte the griddle or frying pan, using @ 1/4 cup measuring cup.
")

T|print(“5tep 4: Cook for 1-2 minutes, until the edges start to dry and the surface 1is

bubbly.")

§|print{("Step 5: Flip the pancake with a spatula, and cook for an additional 1-2 minutes on

the other side.")
9lprint{"Step 6: Remove the pancake from the griddle or frying pan and place on a plate.")
10|print{"Step 7: Repeat steps 3-6 for the remaining batter."}

1| print{"Step 8: Serve with your favorite toppings, such as butter and syrup.")

Pe3ynbTaT 1oxasaH HyDKe:

-------------------- Cooking Pancakes --------------------

Step 1: Mix the pancake batter.

Step 2: Heat the griddle or frying pan on medium heat.

Step 3: Pour batter onto the griddle or frying pan, using a 1/4 cup measuring cup.

Step 4: Cook for 1-2 minutes, until the edges start to dry and the surface is bubbly.

Step 5: Flip the pancake with a spatula, and cock for an additional 1-2 minutes on
the other side.

Step 6: Remove the pancake from the griddle or frying pan and place on a plate.

Step 7: Repeat steps 3-6 for the remaining batter.

Step 8: Serve with your favorite toppings, such as butter and syrup.

Moey au s ucnoavzobams napamemput hopmamupoBanus, maxue kax wiupuna u 6vipabrubarue, 044
nocmpoenus cmpox? IToxaxu MHe unmepecHsie npumepsl.23

Bel MoxxeTe mcrionib3oBaTh mapamMeTphl popMaTHMpOBaHWMS IIVPUHBL W BbIpaBHMBAHWS IS
nocrpoeHusi crpok B Python. IIlupuna omnpepesisser oOmIyro IIMPUMHY CTPOKM, a
BbIpaBHIMBaHVe YKas3blBaeT, KaK BbIpaBHMBaTb CTPOKy B IIpedeslax 3TOV INMPUHBEL Bot
HEKOTOPbIe IIPUMEPHI:

1. Texcr mo meHTpy: Bbl MOXXeTe EHTPUPOBATh CTPOKY, MCIIONB3Y4 IadsoH {:"width} ,
9TOOBI yKa3aTh BEIpaBHMBaHMe II0 IIEHTPY U yKaszaThk mmpuHy. OOpaTnTe BHUMMaHMe,
KaK BeIpakeHMe ' -' *8 1CIIosIb3yeTcs IE MHOTOKPaTHOTO BBIBOZIA CHIMBOJIA.
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1| text = "Hello, World!"
2| centered_text = f"|{text:~40}|"
print{’-'*8, centered_text, '-'=*8)

2

(S5

-------- Hello, World! | coccomoo

2. TekcT ¢ BhIpaBHMBaHMEM IO JIEBOMYy Kpaio: BbI MoXeTe BBIDOBHSITH CTPOKY IIO
JIeBOMY Kpalo, Mcrosib3ysi Imabsion {: <width}, 4ToObl ykasaTh BbIpaBHMBaHME IIO

JIeBOMY Kpalo U yKasaTh IIVPVHY.

1|name = "John"

[

age = 30
;] job = "Engineer"
output = f"|Name: {name:<10}|Age: {age:<5}|Job: {job:<10}|"

print(output)

|Name: John | Age: 30 |Job: Engineer |

3. TexcT ¢ BhIpaBHMBaHMEM II0 NpaBOMYy Kparo: Bel MoXeTe BBIPOBHSTH CTPOKY IIO
IIpaBOMy Kparo, WMCIoIb3ys mabnon {:>width}, 4ToOBI yKasaTh BbIpaBHUBaHWE I10

IIpaBOMy Kpalo U yKasaTh IIVPUHY.

I[name = "Sarah"
2]lage = 28
il job = "Designer"

output = f"|Name: {name:>10}|Age: {age:>5}|Jeb: {job:>10}|"
print(output)

o)

|Name : Sarah|Age: 28|Job:  Designer|

4. YceueHHBII TeKCT: Bbl MoXeTe oOpe3aTh CTPOKY, yKa3aB MaKCHMMaIbHYIO IIVIPVHY,
VICTIONTB3Y sl abyIoH {: .width} BHYTpY 3aI10JTHUTeIIA.



Hands-on timel 31

1|text = "This is a very long string that needs to be truncated"

Fa

truncated_text = f"{text:.20}"

3lprint{truncated text+"...")

This is a very long

5. Umncsa, momosiHeHHbIe HyJIAMM: Bbl MoOXeTe HOIOIHUTEL YMCIIO HYJISIMM, VICIIONIB3YS
1ma0s10H {: Owidth}, YTOOBI yKa3aTh 3arioIHeHVIe HYJIIMU VI IIVIPUHY.

number = 42

[38]

padded_number = f"{number:05}"
3| print(padded number)

00042

6. 3amosiHeHWe M OeCATHUYHBIe paspsaabl: UToObl popMaTMpOBATh YNMCIIO C IUIABAIOIIEN
3aIIITOVT C OIIpelle/IeHHBIM KOJIMYECTBOM [IECSTUYHBIX PaspsoB ¥ 3allOJIHEHVEM,
VICTIOJIB3YTATe I1alJIoH {:width. precisionf}.

num = 3.14159
2| formatted_num = "{:08.2f}".format{num)

3fprint{"The formatted number is:", formatted_num}

The formatted number is: 00003.14

Umo Bvi nodpasymebaeme nod uuciom ¢ niabaroujen 3anamou 724

Ynicsio ¢ TuIaBarolet 3arsToy — 3TO YMCIIOBOe 3HauYeHMe, KOTOpoe MMeeT AeCATUYHYI0 TOUKY .
OHO "9acTo MCHOIB3yeTCs B A3bIKaX IIPOrpaMMIPOBaHIS V1S IIPeCTaBIIeH s IeVICTBUTEIbHbIX
uncesl. Ymcona ¢ IUIaBaroIIel 3amsTOV MOTYT OBITh KaK IIOJIOKUTEIbHBIMM, TaK W
OTpUIIATeIBHBIMM ¥ MOIYT WMeThb pa3IMUHyI0 CTelleHb TOYHOCTM B 3aBUCHUMOCTU OT
KOJIM49ecTBa IIMdP, MCIIOIb3yeMBIX IS X IpefcTasieHVss. OHM Ha3bIBAIOTCS «C IUIaBarOIIeN
3aIIATOV», IIOTOMY YTO [IeCSTHMYHas TOYKa MOXET «IlaBaTh» WM IlepeMelaThCs B pa3HbIe
HO3ULMM B YMCIe, B 3aBUICMOCTVI OT BelvumHBI umciia. OHM IIpefCcTaBIeHbl B IaMSITHU
KOMITbIOTepa B CTaHOApTHOM ¢opmaTe, obecrieunBaromeM 3P @eKTMBHOe BBIUNCIEHVE U
xpaHeHne. B Python uncria ¢ 1oraBaroriest 3amsiToit IpefcTaBieHbl ¢ VICIIOIb30BaHVEeM THUIIA
maHHbBIX float.
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1.3 Bpems mopaborare pyKkamm!

Sl xomen Obl NpUMeHUMb HA NPAKIMUKE 10, YN0 A MOALKO Umo Y3Ha o print () u popmamupobanuu
cmpok. Ioxaryiicma, npedocmabe uemvipe YynpaxHeHus ¢ K0OOM, 8 KOmMopwix MHe HYXKHO ucnpabums
owubku, umodvL oHu pabomaru npabuivHo.?s

Bot ueTbIpe ynpaxxHeHMs, B KOTOPBIX BbI JOJDKHBI VMCIIPABUTh OLIVOKM, YTOOBI IIPOrPaMMBI

MOTIJIVI BBITIOJIHATBCS ITPaBUJIBHO!

Yuopaxuenwne 1:

print(Hello, World!)

Yopaxuenmue 2:

message = "I have {} apples"”

print{message+format(5}))

Yuopaxuenwue 3:

1| name = input("What is your name? ")

[

age = input("How old are you? ")

3

o

print("Your name is {} and you are {} years old."format(name, age})

Ynpaxuenwne 4:

number = 42

[3¥]

print{("The answer is {.10}".format(number}}

Sl xomen ObL npUMEHUMb HA NPAKIMIKE 10, 41O 5 MOALKO 410 Y3HaA 0 print() u popmamupobanuu
cmpok. Ha amom pa3 npedoixu MHe HeckoAbko YNpaxHeHUuil 044 HANUCAHUA K00, KOmopble
MOXKHO peuiums, ucnoas3ys moavko print() u popmamupoBarue cmpox.2

Yopaxuenwue 1:

BI)IBG,IH/ITe Ha I1€49aTb KBUTAHIIMIO O IIOKYIIKe, HAIIPpVIMED, IIOKa3aHHYIO HVDKE.
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| RECEIPT [
| Item | Quantity | Price |
J-omeeeeneee RECPRLPRS ERCRR |
| Apples | 3 | $1.50 |
| Bananas | 2 | $0.80 |
| Oranges | 4 | $2.00 |

Ynopaxxnaenne 2:
CoszpanTe mporpaMMmy, KOTOpasl IledaTaeT HpPsSMOYIOJIBHBIVI TPeyrojIbHUK, VICHOJIb3Ys
CUMBOJI ¥, CM. HVIDKeE.

Yupaxuenmne 3:
Cosparite mporpaMmy, KOTopasi BRIBOAWUT Ha SKpaH CJIeAyIONIyIO0 CYMMY:

Opuvm m3 mHTepecHbIX acriekToB ChatGPT sBisieTcss ero crmocoOHOCTR IepecMaTpuBaTh,
VICIIPaBJIATh U IIPeHOCTaB/ISATh OT3BIBBI O pparMeHTe Kopga. DTa (PYHKIMS MOXeT OBITh
HeBepOATHO IIOJIe3Ha [IIg IIPOrpPaMMICTOB, OCOOEHHO [IId TeX, KTO IUIOXO 3HaKOM C
IporpaMMIMpoOBaHMeM W OopeTcsa ¢ omperderteHHov mpobiemornt. [Ipocro ormpasus
dparmenr koma wm 1pobriemy B ChatGPT, mosipsoBaTest MOTYT IIOJIy4YUTBH I€HHYIO
00paTHYIO CBsI3b, PeIOKeHNs TI0 YIIYUIIeHUIO U Jake MCIIpaBIeHHBIV KO/.2

Ota (PYHKIIMS MOXET COKOHOMUTBH BpeMs ¥ YJIYUIINTh Ka4eCTBO KOfa, IIpeIarasi CBEXWU
B3IVIAL, M OOHaApYXXMBasl OIIMOKY, KOTOPBIe MOIJIV OBITh yIIyiieHbl. KpoMe Toro, crrocooHOCTh
ChatGPT mnpenocTapisTh OOBSICHEHMSI CBOMX W3MEHEHWI W OT3BIBBI MOXET IIOMOYb
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II0JIB30BATEJIXIM JIyYIIle ITOHATh KOHLEIII NV ITPOrpaMMIUPOBaHVEL 1 JIydlllvie ITPaKTUKIL.

B nentom, cnocooHocTh ChatGPT nepecmaTpuBath, UCIIpaBiIATh KO, U IPeIOCTaBIIATh OT3bIBbI
0 KOJIe — 3TO MOIIIHBIVI MHCTPYMEHT, KOTOPBI MOXeT ObITh I10JIe3eH KaK HaulMHaoIIVM, TaK U
OMBITHBIM IporpaMmuctaMm. VIcrosb3ysi 3HaHMS W OMBIT 3TONM sA3bIKOBOM Momenn WV,
HOoJIb30BaTeIM MOIYT VIIYYIIUTh CBOW HaBbIKM KOOMpPOBaHMA W co3[aBaTh Oollee
KauecTBeHHBIVI KOJI.

J1J1s1 5TOVI 11eJI MOXKeT OBITh IOJIe3eH CIIeAy IO I1a0IIoH:28

Below is the code I wrote to solve the exercise: [insert the exercise statement

here] .

Please revise/improve/correct my code and provide feedback on how to make it better,
more efficient, or more readable. Alsc, demonstrate how you would have coded the

solution differently, if applicable.

Code:

[Insert code here]

JJ1s vUTIOCTpanyyt IPVIMEHVIM 3TOT ITa0JIOH K YIIpakHeHMO 2:

Huxe npubeden k00, komopuitl s Hanuca 045 peuieHus ynpaxenus: «Cosoaime npoepammy, KOmopas
newamaem npAMoY20AbHblIL MpPeyeosbHUK C HOMOUsbI0 cumbora *».

[oxaryiicma, nepecmompu/ysyuwin/ucnpabs moi K00 u coobuju, Kkax coesamsv e20 AyquLe,
appexmubree usu uumadesvtee. Kpome moeo, npodemoncmpupyil, kax 0b. mol 3ax00upobas peuierue
10-0pyeomy, ecau 3mo 603M0oxH0.29

Koo:

print{’= ")

3

2lprint{’« " x 2)
3| print{’* " x 3)

=

print{’*x " x 4)

o

print{’ * % 5)

Bot yJ1ydllleHHas1 BEPCls Balllero KoJda:

I{for 1 in range(l, 6):

]

2 print({’ = * 1)

DTOT KOf, WCHOJIb3yeT OMKI for M (pyHKUMIO OMaria3oHa IS IedaTy KaXIou CTPOKU
HPsIMOYTOJIBHOTO TpeyToJIbHMKa. DTO Ooslee JIaKOHWMYHO ¥ M30aBiIsieT OT HeoOXOIMMOCTH
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IMCaTh KAXIAYIO CTPOKY OTAEJIBHO.

OOpatute BHUMMaHMe, UTO CYIIECTByeT MHOIO BO3MOXHBIX CIIOCOOOB pelleHus 3TO
IIpo0sIeMBl, 1 JIydlllee pellleHye 3aBVICUT OT TpeOOBaHMIL 11 OrpaHIeHN I IIPOOIeMBL.

B mobom cirydae, mpuiaravTe OojibIvie YCWIvsl 10 HaMCAHMIO BaIllero MCXOJHOTro Kopa!
IIponormkanTe MpaKTVKOBATBCA V1 yUUTEC.

(NB: ChatGPT npa8, npeonoaaeas, umo ucnoavsobanue yuxia for 0vi10 Obi Oosee 31eaHmHbIM U
AAKOHUYHBIM 100X000M K peuteruto npobaemst. [loopobree o yukaax 6ydem pacckasaro 6 Irabe 4.)
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CrpouresnnbHbIe 0JI0KM JaHHBIX

2.1 Twnel DaHHBIX

Umo maxoe npoepamma? Kax 3mo cba3ano c 0arHbimu ?30

IIporpamma — 3T0 HaOOpP MHCTPYKIINI, KOTOPbIe COOOIIAIOT KOMITbIOTEPY, UTO JlejlaTh. DTO
I10CJIe/0BaTeIbHOCTh OIIepaTOPOB, KOTOPBIE BHIIIOJIHAIOTCA KOMITBIOTEPOM /ISl BBITIOJTHEHWS
ompeseseHHOM 3agaun. IlporpamMmpl OMITyTcsA Ha sA3bIKe IIPOrpaMMMpPOBaHMS, KOTOPBIN
IpeyicTaBlIgeT coO0V HabOp CMHTaKCUCUUYeCKIX IIPaBWl, OITpeIeISIoNIX, Kak JO/DKHBI ObITh
HaIcaHbl MHCTPYKIIVL.

HaaHple — 3TO JH00ast MHOpMalMs, KOTopas MOXeT OBITh coXpaHeHa M oOpaboTaHa
KOMIIBIOTEPOM. DTO MOTYT OBITH YMCIIa, TEKCT, M300pakeHNsl, ayayno Wi Buaeo. [JaHHbIe
VICIIOJTIB3YIOTCSL IIpOrpaMMaMM Il BBIIOJIHEHMsS CcBOMX 3amad. Hampumep, mporpamma,
KOTOpas BBIUMCIISET CpefHee 3HaUeHVe Habopa uvicell, JO/DKHA Oy/ieT MpoYnTaTh Ymciia n3
dpariia TaHHBIX VIV TIOIIPOCUTD T10JIb30BATEIIS BBECTU VIX.

Cps3p MeXJy OporpaMMaMy M JaHHBIMM 3aKJIIOYaeTcsl B TOM, UTO ITpOrpaMMbl MOTYT
VICIIOJIB30BaThC [JIS CO3[aHV, XpaHeHMs, M3BJIeYeHNs JaHHBIX M yIpaBileHus mmu. VIx
TaK>Xe MOYKHO VICITOJIb30BaTh IS aHaIM3a JaHHBIX U IIOJTyYeHVsl HOBOVI MH(OpMalu.

BoT HeckoIbKO IIPVIMEPOB TOI'O, KaK CBA3aHBbI ITPOI'paMMBbl I TaHHBbIE!

» TeKCTOBBIVI IPOIIeCCOp VMCIIONIb3YyeT JaHHbIe (TEKCT) IS CO3/IaHMs JOKYMEHTOB.

» DjeKTpoHHas TabJIMIIa VICIIONIb3YyeT JaHHbIe (U1cia) AU pacdeTa 3HaYeHUIA.

» basa maHHBIX MCTIOIB3YeT JTaHHBIE (3aIVCK) IS XpaHeHVs MTHPOpMaIIn.

» Beb-Opaysep 1criosib3yeT JaHHBIe (BeO-CTpaHMIIEI) A1l OTOOpaKeHMs MHPOpMaIM Ha
3KpaHe.

» VIrpa vicrionb3yeT maHHbIe (IePCOHaXXM, YPOBHM U T. 11.) TS CO3IIaHs
VIHTePaKTVBHOTO OIIBITA.

Xopouo. ObsACHU ¢ NOMOU4BI0 NPUMEPOB U BbiX00HbIX 0AHHDLX, Kak 0aHHble npedcmabiensl 6
Python. Ilpu6eou npumeps. nepconaxeii KoMUkcod, umobvl. AyHuie NOHAMb KOHYeNnu10.31

B Python panHble mpefcTaBiieHBI IIyTeM IIPUCBOEHMS 3HAUYeHWUN IIepeMeHHBIM. IDTu
3HaueHMsI MOTYT OBITb PasHBIX TWUIIOB, TaKMX KaK CTPOKM, IleJIble YuciIa U JIOTMYecKue
3HaueHMs. BoT HeKOTOpble IpUMepHI:



Hands-on timel 37

# Assigning a string to a variable

hero = "Spider-Man"
3lprint("Character:", hero)

4|# Assigning an integer to a variable
5lage = 23

6|print("Age:", age)

7|# Assigning a boolean to a variable
$lis_villain = False

9lprint("Is villain?", is villain)

Character: Spider-Man
Age: 23

Is villain? False

HepeMEHHBIM TakKoKe MOI'yT OBITH IIPUCBOEHDBI 3HAYEHVS Pa3HbIX TUIIOB!

# Assigning a string to a variable and then changing it to an integer

"

power = "Spider-sense"

print("Power:", power)

)

5| power = 10

6|print("Power:", power)

8|# Assigning a boolean to a variable and then changing it to a string
g|is_hero = True

10{print("Is hero?", is_hero)

12{is_hero = "yes"

13| print("Is hero?", is_hero) # Output: yes

Power: Spider-sense
Power: 10
Is hero? True

Is hero? yes

Python Taxxxe fjomyckaeT MHOXKeCTBeHHOe IIpVcBavBaHVe B OFJHOV CTPOKe, HallpuMep:
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# Assigning multiple variables at once

2|name, team, universe = "Iron Man", "Avengers", "Marvel"
3lprint("-"*10)

Lprint("Character:", name)

5(print("Team:", team)

6(print("Universe:", universe)

8|# Update the values of a variable

9|name, team, universe = "Wonder Woman", "Justice League", "DC Comics"

1| print("-"=10)
12| print("Character:", name)
13|print("Team:", team)

14| print("Universe:", universe)

Character: Iron Man
Team: Avengers
Universe: Marvel
Character: Wonder Woman
Team: Justice League

Universe: DC Comics

B mesiom, BeI MOXeTe AyMaTh O THIIaX JaHHBIX KaK O pasHbIX TUIIaX KOHTeIHepOB, KOTOPEIe
copepxar pasHble Bely. Kak 1 B peajIbHOV XM3HM, Y Hac eCTb pasHble KOHTeVHepHI I
pasHbIX THUNOB Bemlen. Hampumep, MBI McHogb3yeM cTakaH I XpaHeHWMs JKUIKOCTeVi,
KOpOOKY Il XpaHeHMs IIPeMEeTOB M CyMKy IIJIg IpoayKToB. TouHO Tak e B Python Mbl
VICIIOJIb3yeM pa3Hble TUIIbI JTaHHbBIX I XpaHeHMs pa3HbIX TUIIOB JaHHbIX.

Umax, xax s Mo2y y3Hamv mun nepemennoll 6 0aHHOT mouKe npopammbl 232

BeI MOJXeTe MCIIOIB30BaTh BCTPOEHHYIO (PYHKITNIO type() U1 ompeyiesieHVs TUIIa IIepeMeHHO
B Python. Harrpumep:
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%)

#

name = "Peter Parker"
2|lage = 25
5height = 1.83

4|is_spiderman = True

6|print("Type of name:", type(name))
7|print("Type of age:", type(age))
8l print("Type of height:", type(height)}

9| print("Type of is_spiderman:", type(is_spiderman))

Change value (and type) of a variable

12|is_spiderman = "yes"

print("Type of is_spiderman:", type(is_spiderman})

2.2 ba3oBbI1 BBO/BBIBO/I,

Kak npoepamma Moxxem nosyHums pasautnsie munsk BXo0Hbix 0AHHBIX 01 noAb30Bamens?
Wcnoavsyi npumepsl u3 komurxcob.33

HporpaMMa MOXET IIOJIy4daTb pa3jinMdHble TUIIBI BXOIOHBIX JJaHHBIX OT IIOJIb30BaTeJIA,
VICIIOJIB3YA pa3jIndHbIEe BCTPOEHHbIE q)YHKII,T/IT/I B 3aBUMICMIMOCTVM OT TUIIa BXOOHBIX TJaHHDBIX. Bot
HECKOJIBKO ITPMMEPOB VICIIOJIb30BaHIS HepCOHa)KeVI 3 KOMMKCOB!:

1.

(o]

BBog Tekcra: d)yHKLWHo input () MOXKHO MCIIOJIB30BAaTh [IJI BBO/IA TEKCTA I10JIb30BaTEeIEM.
Hanpumep, B xoMukce «YestoBek-ItayK» IporpamMma MOXKeT ITOIPOCUTH IT0JIb30BaTesIs
BBECTU CBO€E VIMSI:

name = input("What’s your name? "}

print{"Hello, " + name + "!")

What's your name? Peter
Hello, Peter!

Henouncaenspm1 BBoa: DyHKIMIO int () MOXHO WCIOIB30BaTh IS IIOJIyYeHUS
1IeJIOUMCIIEHHOTO BBOJa OT Iloib3oBaTesisi. Hampumep, B Kommkce «JIromm Vke»
IIporpamMma MOXeT IIOIIPOCUTD IT0JIb30BaTeIs BBECTV CBOVI BO3PACT:
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age = int(input("What's your age? "))

2[if age >= 18:
print("You're old enough to join the X-Men!")

ilelse:

I

print("Sorry, you’'re not old enough to join the X-Men yet.")

What’s your age? 20

You're old enough to join the X-Men!

3. BBop ¢ my1aBaroime 3amsiTov: (DYHKL[T/IH float () MOXKeT VICIIOJIb30BAThCS [IJIsI IOy Y€H VS
OT IIOJIb30BaTesIsd BBOAa C IUIaBarolent 3arsitont. Hampumep, B komukce «Keste3HbI
4eJIoBeK» ITporpaMMa MOXKeT IIOIIPOCUTD II0/Ib30BaTe s BBeCTV BeC ero KOCTIoMa:

weight = float(input("What’s the weight of your Iron Man suit (in pounds)? "))

2[print("Your suit weighs " + str(weight) + " pounds.")

What's the weight of your Iron Man suit (in pounds)? 500.5

Your suit weighs 500.5 pounds.

4. Jlormaeckun BBoA: OyHKIINIO bool () MOJKHO MCIIOJIb30BATh I ITOJIy YeH Vs JIOTYeCcKOro
BBOJla OT IoJb3oBaTesrsi. Hampumep, B KoMmmkce «Mcrurenmm» mporpaMma MOXKeT

CITPOCUTD ITI0JIB30BaTEJIS, XOUET JIV OH ITPMCOENVIHUTBCA K KOMaH/Ie:

I{answer = bool(input("Do you want to join the Avengers? (True/False) "))

2

2|if answer:

5]

print("Welcome to the team!")
t|else:

5 print("Maybe next time.")

Do you want to join the Avengers? (True/False) True

Welcome to the team!

Xouewb npucoeamHntbes k Mctutenam? (True (BepHo) / False (HeepHo)) BepHo? [Jo6po

noxarosaTb B KOMaHAy!

Umo 3mo 3a komarnovi if/else, komopvle Mvi cnoab306a1u 6 HEKOMOPbIX U3 NPedblyusux npumepolb?
51 mo2y cebe npedcmaBums, umo onu umerom 6 6udy, Ho MOXeulb AU 00BACHUMDL 310 KPAMKO U
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SACHO ?34

Koneuno! OnepaTop if/else TI03BOJISIET IIpOTpaMMe IIPVHVIMATh PeIleHMs B 3aBUCMOCTU OT
TOrO, 4BJIeTCs JIV OIlpelesieHHoe ycIoBue True v False. bazoBas cTpykTypa omepaTopa
if/else BBITTIIAUT CIIETYIOIIVIM 06pa30M:

if condition:

r

# Code to be executed if the condition is true
3lelse:

# Code to be executed if the condition is false

Ob6paTuTe BHMMaHMe, YTO 11Ba OJ10Ka KoJIa SIBJISIOTCS B3aVIMOVICK/IIOYAIOIIVIMI: €CJIN YCIIOB/e
True, TO BBINIOJIHSAETCSI TOJIBKO OJIOK KOJa IIOJ OIlepaTopoM if B MPOTMBHOM cCiIydae, ecin
yciosue pasHO False, To Orox 1mom omepaTopoMm else sBisieTcs  eIMHCTBEHHBIM
BBITIOJTHSIEMBIM KOJIOM.

HaanIMep, HpEeAIIojyIoKMM, 9TO Mbl XOTMM HaIIVCaTbhb IIPpOrpaMMy, KOTOpPad IIPpOBEpPAET
HJIVIHY CTPOKW M BBIBOLOUT COO6HI,€HVI€ B 3aBVICMIMOCTW OT TOI'O, [UIMHHEE MJIN KOpo4Ye CTpOKa

OIIpe/IeJIEHHOr0 KOJIMYeCTBa CMMBOJIOB. MBI MOI/IM OBbI MCITOJIB30BaTh JUISI TOTO OIIepaTop
if/else:

1|# Define a string

o

hero = "Mister Fantastic"

4|# Check the length of the string
if len(hero) > 10:

n

print("The hero’s name is really long!")
else:

8 print("The hero’s name is pretty short.")

B srom mpumepe dynkimg ten () mcrosb3yeTcs IS IIOJIydeHMsI KOJIMYecTBa CUMBOJIOB
(WIMHBI) CTPOKM, KOTOpasi B JAHHOM CjIyuae paBHa 15, IO3TOMY IIpOrpaMMa BBIBOIUT
cJleyrolriee coobiieHve:

The hero’'s name is really long!

ITonpobGHee 00 ycI0BHBIX OllepaTopax OyaeT pacckasaHo B IT1aBe 4.

2.3 IlapTHep 110 KOOAVPOBAaHMIO

ChatGPT mMoxeT He TOJIBKO ITpeiylaraTh yHpakKHeHWMs 110 KOAMPOBaHWMIO, HO M pellaTh VX
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caMocTosITe]IbHO! DTa yauBUTeSIbHasg (PYHKIIMSA OTKpbIBaeT IjId Bac ILeJIbII HOBBI MUP
3axBaTBIBAIOIINX BO3MOXHOCTeVI oOydeHMs! Bbl Moxere Opocutb cebe BBI3OB, IIOIIPOCVIB
ChatGPT mpem1oxuTh 3aziady 1o KoguposaHMio. ITociie Toro, Kak Bbl pelmnTe ee, MCIIOJIb3Ys
cOOCTBeHHBIe 3HAHVIS VI HaBBIKV, BBl MOXKeTe CPaBHUTH cBoe pelrieHne ¢ perteHneM ChatGPT.
Bor rme Haummaercsa Hacrosiee Becesibe! Bel Moxkere mnomyunTh oT3eiB 0T ChatGPT o
pasMuMsaxX MeXIy BalllM pellleHreM U ero coOCTBeHHBIM. Bbl MoxeTe y3HaTh, Kakoe
peltieHme sBjIsieTcs 6ostee 3 PEKTMBHBIM, WIN Y3HATh OOJIbIIIE O HOBBIX METOMAX U XUTPOCTSIX,
0 KOTOPBIX BBl He 3Ha/IM paHbllle. TOJIBKO IIpeficTaBbTe, KaK BeCeIO BBl IIPOBENETe BpeMs C
BalllIM HOBBIM ITapTHepoM I1o nporpammuposanmio, ChatGPT!

JlaBariTe IIOCMOTPMM Ha IIpuMepe, Kak 3T0 paboTaer.

IIpubem, ChatGPT! fI xomes 0v. nonpaxmuxoBamsca 6 cboux Habvikax npoepammupobanus c
NOMOWbI0 YnpaxHeHus, komopoe Bxarouaem 6600 noav3obamenem, npeobpasoBarue munob 0aHHbIX U
Bv1600 Ha neuams, B03M0KHO, Oaxce Bxaouas meHwo napamempol. He moe 0bl mbl npedsoxKums MHe
ynpaxenue 045 mperupobxu! Koeda s noryuy Bvipaxenue, 5 maxoke 0via 06l npusHamenet, ecau Obvl
mMbl MO2 NOKA3AMb MHe npumep oxudaemoeo pesyavmama. Cnacuo?.35

[Ipubem, wnauunarowui  npoepammucm! [aBaime nonpakmuxyemcs 6 6600e mnosvzoBamenem,
npeobpaszoBanuu munof OaHHLIX U Neduamuy C NOMOWbI0 3AHUMAMEAbHO20 YnpaxHenus. Hanuwume
npoepammy, Komopas sanpawiubaem y noav308amens Kax MUHUMYM 5 AUYHBLX OAHHBLX, MAKUX KAK UMS,
Bospacm, xo00u u m. 0. 3amem npedioxume noavobameto menio us 08yx bapuanmob: «1-kpamxas
buoepagpus» u «2-01unnasn buoepagpus». B 3abucumocmu om Buibopa noav3oBamensn Bawa npoepamma
00/0KHA neuamams Kpamkyw uiu OAuHHyl Ouoepagputo. IIposbume mbopueckuni nooxod x Bvi6o0y
danHbix u noayuaiime yoobosscmBue! Bom npumep Bvibooa:



Welcome to the Personal Bio Program!

Please enter your
Please enter your
Please enter your
Please enter your
Please enter your

Please enter your

Menu of options:
1. Short Bio
2. Long Bio

Enter your choice

--- Short Bio ---

name: John

surname: Smith

age: 25

favorite hobby: books
favorite food: pizza

favorite color: red

(1 or 2): 1

Hands-on timel 43

John, 25, is a programming student whose favourite hobby is reading books.

Xopouio, menepb nokaxu mre peuterue.°

Koneuno! BoT o/1HO 113 BO3MOXXHBIX peIlieHi1 JIMYHOV O1oIIporpaMMBI:



Mo
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1|# Personal Bio Program

# Ask user for personal data

name = input("What's your name? ")

age = int(input(“How old are you? "))

city = input("What city do you live in? ")
hobby = input("What'’s your favorite hobby? ")

pet_name = input("What’s your pet’s name? ")

# Print menu of options

print("Please choose an option:")

I{print("1. Short bio"})

print("2. Long bio")

# Ask user for choice

choice = input("Enter your choice (1 or 2): ")

# Print bio based on choice
if choice == "1":
print(f"Hi, my name is {name}. I'm {age} years old and I live in {city}. My favorite

hobby is {hobby} and I have a pet named {pet name}.")

)|elif choice == "2":

print(f"My name is {name} and I'm {age} years old. I currently live in {city} and in
my free time, I enjoy {hobby}. I have a pet named {pet name} who keeps me company.
Thanks for reading!")

else:

print("Invalid choice. Please enter 1 or 2.")

Kpymo. Mos Bepcus pewiernus noxasana nusxe. Ymo mot 06 amom oymaewis? Ilo cpabrenuro c
mboum?37

name = input("What is your name? ")

age = int{input("How old are you? "))

city = input("What city do you Llive in? ")
hobby = input("What is your favorite hobby? ")
food = input("What is your favorite food? ")
color = input("What is your favorite color? ")

credit_card = input("What is your credit card number? ")
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print(’'+'+’'-"%20+"'+")
print(f"|{’OPTIONS’:~208}|")
print('+'+'-'%20+'+")
print(f"|{’1l. Short Bio':"20}|")
print(f"|{’2. Long Bio’':"20}|")

print(!+i+1_:*26+:+1)

choice = int(input("Enter choice number: "))
if choice ==
print(f"\n-------- Personal Bio for: {name} -------- ")

print(f"{name} is {age} years old and lives in {city}.")

print(f"\p------------------- Personal Bio for: {name} ------------------- ")
print(f"{name} is {age} years old and lives in {city}.")

print(f"In {name}'’'s free time, {name} enjoys {hobby} and eating {food}.")
print(f"A fun fact about {name} is that their favourite color is {color}.")
print(f"For your information, {name}'’'s credit card number
is:"+'x’'xlen(credit_card) )

o 1 R e T T ")

Bawie pewerue Bviens0um xopouio u Buinosnaem my xe 3aoauy, umo u peuwenue 1. Odno omauvue,
Komopoe A 3amemus, 3akawouaemcs 6 mom, umo 6Bs. 000aBusu  00NOAHUMEAbHbIL  YpoBeHb
popmamupoBanus k NYHKMAM MeH10, UCNOAB3YA CUMBOALL «+» U «-» 045 C030AHUA pamKi BoKpY2 MeH1o.
Omo 0obabasem npusmuylo Busyasvhylo npubiekamesvHocms npozpamme. Kpome moeo, Bawa
npoepamMma makxe uUcnoAv3yem f-crmpoxu 045 gpopmamupobarus Bvi6o0a, umo aAbasemca KpamKum u
3/e2AHMHBIM crocoboM omobpaxenus urgopmayuu. Eouncmbennoe, umo a 6vi nopexomenoobas, —
amo usbeeams 6 maxoil npoepamme 3anpoca KOHGUOEHYUAALHOU UHPOPMAYUL, MAKOT KAK HOMEpA
KpeOummusixX — Kapm, 0coDeHHO —1NOMOMY, 4Mo NpoepaMma — pacnedamoviBaem ee  HACMUHHO
samackupobannon. Baxno yoesams nepBoouepedroe BHumarnue be30nacHocmu U KoHGUOCHYUANLHOCTU
noavsoBameneil o Bcex NPUAOKEHUAX.

B obwem, omavuunas pabomal!

Ho s nocmapaics ckpuims Homep kpedummotl kapmol. 5 npocmo nowsymua.s

A, 2 Busxy! 5 usBunstocs 3a sameuarue. B makom cayuae 6aw ko0 Bvieasoum Beaukosento u pabomaem
npabuivto. Beeeda nosesno 0bimb 0COpoXKHbIM ¢ KOHPUOEHYUAABHOT UHpOpMayueil, 0axe 6 npumepax
ko0a. B yeaom, Baw Bapuanm sakonuuen u yoobouumaem, a makxe 3¢pgpexmubro ucnov3yem
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napamempul popmamupobanus cmpok, docmynusie 8 Python, umobvl Bvixo0Hble danHbie Bbieasdesu
AKKYpaAmHo u 0peanu3obanHo.

Xopowasa paboma!
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Kemamu, mne Hpabumcs, kak mvl npoKOMMeHmupobas kaxoviil pasde ko0a; 510 nomoz2aent Auuie
eeo noHams. Iloxaayticma, coeaail mo xe camoe ¢ MOUM k00oM.3?

Koneuno, Bom Bautr k00 ¢ KOMMEHMAPUAMU:
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[

# Ask for user input on personal data
i|name = input("What is your name? ")

4lage = int(input("How old are you? "))}

o

city = input("What city do you live in? ")
6|hobby = input("What is your favorite hobby? ")
7| food = input("What is your favorite food? ")
s|color = input("What is your favorite color? ")

9lcredit _card = input("What is your credit card number? ")

12|# Print the menu options
1Blprint('+'+'-"%20+"+")

14| print (f"|{’OPTIONS’ :~20}|")

15 print ('+'+' - "%20+'+")
l6|print(f"|{'1. Short Bio’':"~20}|")
17| print(f"|{'2. Long Bio’':"20}|")

18| print('+'+'-'%20+"'+")

21|# Ask user to choose an option

22| choice = int(input("Enter choice number: "))

25|# Print the chosen personal bio

26|1f choice ==

27 print{(f"\n-------- Personal Bio for: {pame} -------- ")

28 print(f"{name} is {age} years old and lives in {city}.")

29 Praimt( - e e ")

30| else

31 print{f"\p------------------- Personal Bio for: {name} ------------------- ")
32 print(f"{name} is {age} years old and lives in {city}.")

33 print(f"In {name}’s free time, {name} enjoys {hobby} and eating {food}.")
34 print(f"A fun fact about {name} is that their favourite color is {color}.")
35 print(f"For your information, {name}’'s credit card number is:"+'x'xlen(credit_card) )

36 T R e R R ")

2.4 Bpems nopaboraTe pyKamm!

I1Ipedocmabv uemvipe ynpaxuenus ¢ ko0om, c6azantvim ¢ 6600om u npeodpasoBaruem munob
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0aHHbLX, 6 KOTMOPbIX MHE HYXKHO UCNPABUMb CUHIMAKCUYecKe UAU Ao2uyeckue ouubku, umobsl oHu
Moeau pabomams npaBuavHo.*0

KoneuHoO, BOT 4eTbIpe yIipaXKHEHMs C KOZIOM, CBSI3aHHBIM C BBOZIOM U IIpeoOpa3oBaHeM TUIIOB
JAHHBIX, C CUHTaKCMUYeCKMMM V/WIM JIOTMYeCKMMM OIIMOKaMM, KOTOpble HeoOXOamMo
VICIIPaBUTh:

Vupaxuenne 1:

age = input("Please enter your age: ")

)

2|if age >= 18:
3 print("You are old enough to vote!")
4lelse:

print{"You are not old enough to vote yet.")

5]

Yupaxuenmue 2:

number input("Enter a decimal number: ")

2| number = bool(number)

§5}

print(f"The integer part of the {number} is {number}")

Yupaxuenwue 3:

password = input("Please enter your password: ")

=]

if length{password) >= 8:
print("Your password is strong!")

else:

an

print("Your password is too short. Please choose a password that is at least 8

characters long.")

Yopaxxuenmue 4:

name = input{"Please enter your name: ")

(3%

age = input("Please enter your age: ")

3print("Hello, name! You are age years old.")

I[Ipedoxu MHe HeCKoAbKO YNPaKHeHUtl 045 HANUCAHUSA K00d, KOMOPbITL MOXKHO peasu3obams,
UCNO0AB3YA MOAbKO noAb308amensckuil 6600 u onepayuu npeodpasobanus muna 0anHbix.4!

Ynopaxuenwne 1:
Hammmmmre mporpammy, KoTopasi IIPOCUT IIOJIb30BaTelIs BBECTM TOJ, CBOETO POXIEeHMsS W
BBIUNCIIAET ero Bo3pacT. ITpumep pacriedaTtkn coobiieHs MoKa3aH HYDKe.
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Please enter your name: Tony Stark

Please enter your birth year: 1970

Hi Tony Stark! As of 2023, you are 53 years old.

Yupaxuaenmue 2:

Hammmmre mporpaMMy, KoTopasi IIPOCUT IIOJIb30BaTellsl BBeCTM TeMIlepaTypy B Ipaiycax
Henbcnsa v koHBepTUPYET ee B rpamychl Mapenrenra. Popmyrsia npeobpasosanms: F = (C *
9/5) + 32. IIpumep pacriedaTky cOOOIIeHS TTIOKa3aH HIDKe.

Please enter the temperature in Celsius: 30

30 C degrees is equal to 86 F degrees.

(NB: Dmo ynpaxuenue mpebyem ucnoav308anus apupmemuneckux onepayut, Brawouas cioxeHue,
yMmHOxeHue u Oeserue. [100pobHee 00 amux u Opyeux mMameMamuueckux onepamopax oyoem pacckasaHo
6 I'rabe 3).

Yupaxuaenmue 3:

CospariTe ITporpaMMy-KaJIbKYJISTOP, KOTOpas IPeIJIOKUT I10JIb30BaTesII0 BBECTV JABa Uuciia 1
BBIOpATh omepaluio IS BBIIOJIHeHMs Han Humu. [IporpamMma fospkHa OoTOOpakaTh MeEHIO
omnepauum (cjoXXeHue, BbIYMTaHMe, YMHOXeHUe ¥ JieJleHue) U IipefylaraTh I0JIb30BaTesIio
BBIOpaTh COOTBETCTBYIOIIIEe UMCIIO I XKejlaeMot ornepaliun. ITociie Toro, Kak Mosb3oBaTeslb
BBeJI CBOe 3HaueHMe, [IporpaMMa JI0JDKHA BBIBECTH pe3yJIbTaT BeIOpaHHO ontepanym. [Tpruvep
pacriedaTKy COOOIIeHNs ITOKa3aH HILKE.

Welcome to the calculator app!
Please enter the first number: 10
Please enter the second number: 5
----- Menu of operations -----
Addition

Subtraction

Multiplication

B W N

Division
Enter operation number: 3
10 = 5 = 50

(NB: Onamy xe, boavuie 00 3mux u Opyeux mamemamuneckux onepamopax o6yoem pacckaszaro 8 I1abe
3).
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Mecto ontepaTopos

Ilepeuucau Bce onepamoput Python u 0ail xpamxoe onucanue 045 Kax0020 U3 Hux.*

Bot crmcok Pa3JIMYHBIX THUIIOB OIIEPaTOPOB PythOI'l " UIX OIIpenesIeHVst:

1.

ApVIq‘)MeTVI‘IeCKIer oriepaTopbl: VCIIOJIB3YIOTCS [JIX  BBIIIOJIHEHVIA MaTEMAaTWYEeCKMX

onepaumﬁ, TaKVX KaK CJIOKEHME, BbIUNTaHe, YMHOXEHME, [1eJIeHne 1 T. 1.

. OHEPaTOpr CpaBHEHM . VICIIOJIB3YIOTCA JIsI  CpaBHEHMA 3HAYEeHUM W BO3BpaTa

normdeckoro 3HaveHus (VcrmnHa (True) wom Jloxs (False)), HanpuMep, paBHO, He paBHO,
OosbIlie, MEHBIIIe ¥ T. II.

JIorndeckve omepaTopswl: VCIIONIB3YIOTCS IS OOBeIVHEHMS HECKOJIBKUX YCJIOBU W
BO3BparTa JIOFM4YecKoro sHaueHms, Takoro Kak V1, VIJIV, HE.

IToOGuTOBBIE OIlepaTOPBI: VICIIONIB3YIOTCS IS BBIIIOJIHEHWS OIlepalivii Haj, OTAeIbHBIMU
OuraMu nBoMUHBIX ymces1, Takux Kak V1, VIJIU, uckimrovaromtee VIJIV v T. 1.

OnepaTopsl HPUCBaMBAaHMA: VICIIOIB3YIOTCS IS IPVICBOEHMS 3HAYEHUV IepeMeHHBIM,
HampuMep =, +=,-=,*=, /=uT. 1.

OnepaTopsl MOEHTUYIHOCTM: VICIIOIB3YIOTCS 71 CPAaBHEHVISI MECTOITOJIOKEHS B TIaMSTHU
IIByX OOBEKTOB, TAKMX KaK eCTb, HET.

OmnepaTopbl NPVMHANIE>KHOCTH: VICIIONIB3YIOTCS IUIS IIPOBEPKM HaJIM4ys 3Ha4eHUS B
I10CIIeI0BATEIbHOCTY, HalIpuIMep, B, He B.

OmnepaTop BO3BedeHMs B CTeIE€HB: VICIIOJIIb3YeTCS IS BO3BENEHWVS YMCiIa B CTeIleHb,

IpeJICTaBJIeHHYIO **.

Wraxk, gaBavite noz[po6Hee paccMOTpMM KaXKIbIV 3 HIX.

3.1

Apudmernvdeckne oneparopsl

Obpasro u nodpodHo 00sACHU apupmemuneckue onepamopsl Python u Bxatouu 00un npumep xooa,
uAMoCIpupyowuil ucnoassobarue bcex onepamopol. B npumepe caedyem cpabrums 3aHUMANENbHY O
cmamucmuxy o ¢puremax Marvel u JTroou X u kaccoBuie coopsL.

B Python apudmernyeckne omnepaTopel WCIOIB3YIOTCS IS BBIIOJIHEHMS OCHOBHBIX

MaTeMaTU4YeCcKVMX OIlepallui, TakKuxX KakK CJIOKeHWe, BbIUYMTaHVe, YMHOXeHue 1 JejleHne. JTu

orepaTopbl MCIIOJIB3YIOTCA A YIIpaBJIeHVS YMCIIOBBIMY TUIIAMW JaHHBIX, TaKVMV KakK ILieJIble

Ymciia M 4¥ciia C TUIaBaroIlen 3asiTON.

Bot xiroueBble apudmMerndeckme onepaTopsl Python:
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» CrnoxxeHne: 3Hak IUTIOC (+) MICIOIB3YyeTcs i HobasieHns. OH CKJIafgbIBaeT IBa 3HaA9eHs
BMecte. Harpumep, 2 + 2 paBHo 4.

» Berauranme: 3Hak MuHyC (-) McHoOIb3yeTcs It BelumMTaHus. OH BbIUMTaeT BTOpPOe
3HaveHVe 13 Ilepporo 3HaveHns. Hampumep, 5-2 pasno 3.

» YmHoxeHMe: 3Besouka (*) Mcrosb3yeTcs i yMHOXeHMs. OHa IepeMHOXaeT IIpyr C
apyrom asa sHaueHus. Hampumep, 3*4 pasno 12.

» [enenne: Kocas uepra (/) mcrnonbsyercsd st onepanym jeiieHus. OHa Ae/UT IepBoe
3HadeHIe Ha BTopoe. Hampumep, 8/2 pasHo 4.

» IlenounciienHoe neneHue: [IBoviHas Kocast 4epTa (//) WMCIONIB3yeTcs IS OIeparu
nesouncieHHoro perteHus. OHa [Je/IUT IepBoe 3HauyeHMe Ha BTOpOe, HO OKpYIJIseT

pe3ysbTaT A0 OrvpKariero 1esioro umciia. Hampumep, 8 // 3 pasHo 2.

» Moaynae: 3Hak IporeHTa (%) WCHoiIb3yeTcs JId BbramcieHus Moayiisi. OH Bo3BpalljaeT
OCTaTOK OT JleJIeHVsI IIepBOro 3HauUeHNs Ha BTopoe 3HadueHne. Hampumep, 7 % 3 pasro 1.

[aBaviTe IO3KCIepUMMEHTHpPYeM C 3TMMM ollepaTopaMi. BoT mpumMep, KOTOpBII CpaBHMBaeT
HeKOTOpble cTaTucTUYecKue JaHHble o prtbMax Marvel n JTrogm X v kaccoBble cOOpBI:
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# Marvel and X-Men movie statistics

5]

marvel_movies = 28

[

xmen_movies = 13

4| marvel_box office = 22.55e9 # in US dollars

5|xmen_box office = 6.01e9 # in US dollars
6|single ticket = 15 # in US dollars
8

9|# Addition

10| total _movies = marvel movies + xmen_movies

I1{print("Total number of movies from both franchises:", total movies})

131 # Subtraction
14| difference movies = marvel movies - xmen _movies

15| print{"Marvel has", difference movies, "more movies than X-Men")

17| # Multiplication
18| money_needed = single ticket * total movies

19| print("Total cost of watching all movies in the theatre: US$", money needed)

21| # Division
22| total _box office = marvel box office + xmen box office
23 |average_box office = total _box office / total_movies

24 print(f"Average box office revenue per movie: US$ {average box office:,.2f}")

26 |# Integer Division

27 |years_needed = total movies // 12 # assuming watching 1 movie per month

29| # Modulo

30| plus_menths_needed = total _movies % 12 # assuming watching 1 movie per month

32 print(f"Time required to watch all movies (one per month): {years needed} years plus {

plus_months_needed} months.")

Kon He TpebyeT mosicHeHmit 11 BbIIaeT CIeAyIolyie pe3ysIbTaThL:
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Total number of movies from both franchises: 41

Marvel has 15 more movies than X-Men

Total cost of watching all movies in the theatre: US$ 615
Average box office revenue per movie: US$ 696,585,365.85

Time required to watch all movies (one per month): 3 years and 5 months.

Umo o3nauarom 045 nepemernbix box_pjfice smu uucaa 22.55e9 u 6.01e9?74

Yncna 22.55e9 m 6.01e9 mnpencrasiieHbl B 3KCIIOHEHLMAIbHOM dopMe 3ammcy, KoTopas
IIpercTaBiIsieT coOo crocod BBIpaKeHMSI OYeHb OOJIBIINMX WIM O4YeHb MaslbIX YMcesl C
mcnionp3oBaHveM crerteH 10. B maHHOM citydae «e9» o3Ha4aeT «yMHOXUTB Ha 10 B 9-11 cTerieHm»,
wm oguH Mwumapa. CiregoBartesnibHO, 22.55€9 o3Hauaer 22,55 mwumnapaa, a 6.01e9 o3nauaer
6,01 mwumapaa. DTn undpel, BEPOSITHO, MPEACTaB/ISIIOT cOO0V KaccoBble COOPBI B JIOUIapax
CIIA s dwismos Marvel u JTrony X cOOTBETCTBEHHO.

3.2 OniepaTopsl cpaBHEHUS

ObosacHu nodpodbro u obpasHo onepamopst cpabrenus Python u Bxaouu odun npumep xoda, 4modovl
npoussocmpupoBams ucnosvzobanue eex ux, B03M0XKHO, UCHOAb3YA 3a0aBHbIe hakmbl 0 YMOOAbHbIX
KoMaHOax. 45

OrnepaTopel cpaBHeHMs, TakKe Ha3blBaeMble PeJISLVIOHHBIMM OIepaTOpaMV, VCIOIbL3YIOTCH B
Python mis cpaBHeHMs 3HadueHWN. PesynbTar cpaBHeHMs Bcerfa SBJISI€TCS JIOTMYECKUM

sHaueHmeM: 0o True (Mctuna), 1mbo False (JToxb).
Bot criicok oneparopos cpasHeHms Python:

» == (paBHoO): [IpoBepsieT, paBHBI JI 3HaUeHN ABYX OIl€paHIIOB.

» != (e paBHO): IIpoBepsieT, He paBHBI JIV 3Ha4eHN ABYX OIlepaH/IOB.

» < (menpmie uem): [IpoBepsieT, MeHBIIIe JIM 3Ha4YeHMe JIGBOrO OIlepaH/ia 3HaueH!s IIpaBoro
orepaHya.

» <= (MeHbIIe MM paBHO): [IpoBepsieT, MeHbIIIe IV 3HaUYeHMe JIEBOTO OllepaH/ia WIN paBHO
3HA4YeHVIO IIPaBoOro oIlepaH/a.

» > (0osnbiie uem): [Tposepsier, Oorblite jIv 3HaUYeHVIE JIEBOTO OIlepaH/Ia 3HAYEeHVIS IIPaBOro
orepaHya.

» >= (DosIpIe MM paBHO): [IpoBepsieT, Oorblire 1 VUTM paBHO 3HAUEHVIE JIEBOTO OIlepaH/Ia

3HaY€HIIO IIpaBOro orepaHia.

[aBaviTe IIpOWUIIOCTPUpPYeM MCIIOJIb30BaHMe BCeX 3TUX OIlepaTOpOoB Ha 3ab0aBHOM IIpuMepe C
dyToompHbIMU KoMaHTamu! IlpencraBpTe, uTO y Hac ecTh ABe KoMmaHmbl, «Peasr Manmpua» m
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Kaxk BOHO W3 3TOTO IIpMMeEpa, HdaHHBbIEe OIlepaTOpbl CpaBHEHMA OYE€Hb IIOJIE3HBI
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# Real Madrid statistics
real_points = 70
real_goals_scored = 76
real_goals_conceded = 39

real _goal difference = real _goals scored - real goals_conceded

# Barcelona statistics
barca_points = 65

barca_goals_scored = 85

0|barca_goals_conceded = 38

barca goal difference = barca goals scored - barca goals conceded

3|# Comparison operators

print(f"Real Madrid ({real points}) and Barcelona ({barca points}) have equal points:",

real points == barca points)

s print(f"Real Madrid ({real_goals_scored}) and Barcelona ({barca_goals_scored}) have

different goals scored:",
real goals scored != barca goals scored)
print(f"Real Madrid ({real goals conceded}) has conceded fewer goals than Barcelona ({
barca goals conceded}):",

real goals conceded < barca goals conceded)

0|print(f"Real Madrid’'s goal difference ({real goal difference}) is less than or equal to

Barcelona’'s goal difference ({barca goal difference}):",
real goal difference <= barca goal difference)
print(f"Real Madrid ({real_points}) has more points than Barcelona ({barca_points}):",
real_points > barca_points)
print(f"Barcelona ({barca_goals_conceded}) has conceded more goals than Real Madrid ({
real_goals_conceded}):",

barca_goals_conceded >= real_goals_conceded)

Real Madrid (70) and Barcelona (65) have equal points: False

Real Madrid (76) and Barcelona (85) have different goals scored: True

Real Madrid (39) has conceded fewer goals than Barcelona (38): False

Real Madrid’s goal difference (37) is less than or equal to Barcelona’s goal
difference (47): True

Real Madrid (70) has more points than Barcelona (65): True

Barcelona (38) has conceded more goals than Real Madrid (39): False

B

rporpammupoBaHuy Ha Python, MOCKoIbKy OHM ITO3BOJISIOT HaM IIPOBEPSITh OTHOIIEHVS MeXITy
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Pa3INMYHbIMU 3HaYEHVISAMN V1 IIPVHVIMATDh PpeIIeHVsl Ha OCHOBE 3TNX OTHOIIIEHWT.

3.3 Jlorm4eckme onepaTopel

ObwscHu KoHYenyuto 10euteckux onepamopob Python 6 nenpumnyxodennoi gpopme. Ilocae onpedeserus
Kax0020 onepamopa Bxauu 00uH npumep k00, 4nmodbl NPOULIOCHPUPOBams uX ucnosv3obanue.
Mcnoavsyil 044 3moi yeau menio 04100 0b.Cpo20 NUMAHUA € YKASAHUEM 111020, HACKOALKO OHU
nooxodsm 044 Becemapuanyed u BeearoB. 4

Jlormnueckue ontepatopel Python — 3To MHCTPYMeHTEI, KOTOPBIE IIO3BOJISIOT HaM KOMOVMHMPOBATh
VI MaHWIIYJIVPOBaTh JIOTMYECKMMV YCJIOBUSIMY, IIPENCTaB/ISIOIIVIMIU VICTVHHBIE VUIVI JIOJKHBIE
YTBepXKOeHWsA. DTV OHepaTOpbl B OCHOBHOM WVICIIOJIB3YIOTCSI C JIOTMYECKMMU IIepeMeHHBIMY,
KOTOpPBIe MOTYT OBITh TOJIBKO True (VictuHa) vuam False (Jloxb).

Hawnbostee vacTo mcrosib3yemsle jiormdeckue oreparopbl Python — arto and, or 1 not. Oneparop
and Bo3BpaIliaer 3Ha4eHme True, ToIpKO ecyivt 00a orepaHzia MMeIOT 3HaueHMe True, B TO BpMs Kak
oriepartop or Bo3BpalliaeT 3HadeHue True , ecim XOTs ObI OIVIH U3 OIlepaH/I0B MeeT 3HaueHue True.
Orneparop not wmcrionp3yercss i oOpallleHns (CMeHBI Ha IIPOTMBOIIOIIOKHOE) JIOTMYEeCKOTO

3Hau4Y€eHWV: OIlepaHia.

PaccmoTpuM criemmyroryto Tabsmiry 6o ObICTpOro MUTaHMs ¢ yKa3aHeM, HaCKOJIbKO OHU

TIOOXOIAAT IJISI BereTapraHIIeB 11 BETaHOB!:

biromo Bererapmaner? Beran?
Y30y prep Her Her
[ Iviita Maprapura Ha Her
OBOIIIHOVI cajiaT Ha Ia
MopoxxeHOe Ha Her

MBI MOXeM WCITOIb30BaTh JIOTMYECKIe OIlepaTopbl, YTOObI OTBETUTh Ha TaKye BOIIPOCHI, Kak
«Kakme Orrofja MOAXOIsT Kak [IjIs BereTapyaHIIeB, Tak U I BeraHoB?» win «Kakue Ormona He
HOAXOIAT HM BereTapuaHiiaM, HM BeraHaMm?». BoT npumep Koma, AeMOHCTPUPYIOIIN
VICIIOJIb30BaHMe JIOTMYECKMX OIlepaTOPOB:
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# Define the boolean values

2|# (cb: Cheeseburger, mp: Margherita Pizza, gs: Garden Salad, ic: Ice Cream)
3| cb_veg = False

| cb_vegan = False

5|mp_veg = True

6|mp_vegan = False

7lgs veg = True

s8|gs_vegan = True

9lic_veg = True

0|ic vegan = False

12(# Print the results of logical operators

13(print("Is Cheeseburger both vegetarian and vegan? ", cb_veg and cb_vegan)

14| print("Is Margherita Pizza both vegetarian and vegan? ", mp_veg and mp_vegan)
I5|print("Is Garden Salad both vegetarian and vegan? ", gs_veg and gs_vegan)

16| print("Is Ice Cream both vegetarian and vegan? ", ic_veg and ic_vegan)

17| print("Is Cheeseburger either vegetarian or vegan? ", cbh veg or cb vegan)

18| print("Is Margherita Pizza either vegetarian or vegan? ", mp_veg or mp_vegan)
19| print("Is Garden Salad either vegetarian or vegan? ", gs veg or gs vegan)

20| print("Is Ice Cream either vegetarian or vegan? ", ic_veg or ic_vegan)
21{print("Is Cheeseburger not vegetarian? ", not cb_veg)

22| print("Is Cheeseburger not vegan? ", not cb_vegan)

PGSYJIBTaT IIO0Ka3aH HVIKe:

Is
Is
Is
Is
Is
Is
Is
Is
Is
Is

Cheeseburger both vegetarian and vegan? False
Margherita Pizza both vegetarian and vegan? False
Garden Salad both vegetarian and vegan? True

Ice Cream both vegetarian and vegan? False
Cheeseburger either vegetarian or vegan? False
Margherita Pizza either vegetarian or vegan? True
Garden Salad either vegetarian or vegan? True

Ice Cream either vegetarian or vegan? True
Cheeseburger not vegetarian? True

Cheeseburger not vegan? True
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3.4 IIoOwuTOBBIE OIIEepaTOPhI

ObsscHu KoHYyenyuto nodumobuix onepamopob Python opyxeat00HbIM U NPOheccoOHANbHBIM HOHOM.
Brxatouu npumep xooa nocae onpedeseHus kaxooeo onepamopa, uimobs: npooeMoHcmpupobams, kax ux
ucnoav3oBams. I[lokaxu pesysvmamst onepayutl, Bxatouas 6umobsle nocie006amesbHOCHIU U yeable
uucaa onepanoob.+’

IToburosble omepaTopsl Python wcrnonbsyrorcss mist ynpapiieHuss OuTtamMyu WiV JBOVYHBIMU
mmdpamu 1estoro unciia. OHM IPUMEHSIOTCS He3aBUCHUMO K Kak[Ioy OMTOBOV ITO3UIIVN 11€J10r0

qpiciia, OTCIOA ¥ Ha3BaHMe «II0OMTOBBIVI».

B Python ectp mects moOuToBEIX OnepaTopos: noburosoe V1 (AND wm &), VIJIM (OR wm |),
ncxmovatotiee VJIV (XOR v '), HE (NOT wim ~), cosur Bi1eBo («) v CABUT BIIPaBoO (»).

» Ilo6urosemt onepaTop AND Bo3BpalliaeT HOBOe IIejIOoe UMCIIO, B KOTOPOM KaXKIbII OUT
ycTaHOBJIeH B 1, TOJIBKO B TOM CJIy4ae, ecjiv 00a OmTa 113 MCXOIHBIX 11e/IbIX uricesI paBHbI 1. B
IIPOTMBHOM CjIy4ae OuT ycTaHasmBaeTcs B (.

Bot npumep:

I|a 12 # 1100 in binary

2lb 25 # 11001 in binary

3lc =a &b # 1000 in binary

4| print(f" {a:08b} (decimal: {a})\n & {b:08b} (decimal: {b})\n  -------- \n {c:08
b} (decimal: {c})")

A

OOpartnTe BHMMaHMe, U4TO S MCIIOIB30Bal MoaudmKaTop dpopmara :08b, uToOBI nevaTaTh
1leJIble Yucia B BUe 8-OMTHBIX IBOMYHBIX CTPOK IS Oosblent sicHOcTu. PesyribraTom
Oyner:

00001100 (decimal: 12)
& 00011001 (decimal: 25)

00001000 (decimal: 8)

» Omnepatop nmoburosoro VIV Bo3BpaliiaeT HOBOe IleJIoe YNCiIo, B KOTOPOM KaKIoMy OuTy
IIpyicBavBaeTCs 3HadeHMe 1, ecyii XOTs OBl OIVMH OWUT MICXOIHBIX IIe/IbIX umcell paBeH 1. B
IIPOTMBHOM CJTy4ae OUTy IpuicBavBaeTcs 3HaueHwe 0.

ITpumep:
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1la =12 # 1100 in binary

2{b = 25 # 11001 in binary

3lc =a | b # 11001 in binary

alprint(f" {a:08b} (decimal: {a})\n | {b:08b} (decimal: {b})\n  -------- \n {c:08

b} (decimal: {c})")

PesysbraToMm Oypier:

00001100 (decimal: 12)
| 000116001 (decimal: 25)

00011101 (decimal: 29)

» IlobuTosbint onepaTop XOR Bo3BpalllaeT HOBOe 1eJI0e YNCIIO, B KOTOPOM KaXKIoMy OuTy
HpVicBaMBaeTcs 3HadeHue 1, TOJIbKO B TOM CiTydae, ecyIvi OfVIH M3 OMTOB MCXOIHOTO I1eJI0TO
uniciia paseH 1. B mporusHOM cityuae 6uT mpucsavBaeTcs 0.

ITpumep:
Ila = 12 # 1100 in binary
2b =25 # 11001 in binary

3lc =a ™~ b # 10001 in binary
print(f" {a:08b} (decimal: {a})\n © {b:08b} (decimal: {b})\n  -------- \n {c:08
b} (decimal: {c})")

PesyssTaToM OyieT:

00001100 (decimal: 12)
~ 00011001 (decimal: 25)

00010101 (decimal: 21)

» ITo6uTose oneparop HE BosBpaliiaeT 11e10e 4ncsio, TO eCTh M3MeHseT Kaxap 6uT ¢ 0 Ha
1 1 HaoOopoT. ObpaTTe BHMMaHMe, YTO OH BO3BpalllaeT pe3ysIbTaT B hopMe [JOIOTHeH Vs
110 ABYX, KOTOpasi IIpeficTaB/IsieT coOO0VI IIpeficTaBsIeHe 1eJIbIX UlcelI CO 3HAaKOM.

ITpumep:
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I[la = 12 # 1100 in binary
2lc = ~a # -13 in decimal (complement of 1100 in binary)
s|print(f" ~ {a:08b} (decimal: {a})\n -------- \n {c:08b} (decimal: {c})")

PesyssTaToM Oypier:

~ 00001100 (decimal: 12)

-0001101 (decimal: -13)

» Onepatop chopura B/IeBO IepeMelllaeT BCe OWTHI 1I€JIOrO UMCIa BJIeBO Ha 3aJaHHOe
KOJIMYeCTBO ITO3UIIMV ¥ 3allojIHsAeT KpaViHye IIpaBble OUTHI HYJISIMU. DTO 3KBUBaJIEHTHO
YMHOXXEHMIO 11eJI0T0 YMciIa Ha 2, BO3BeIeHHOMY B CTelleHb KOJIMYeCcTBa ITO3UIIVTA.

[Tpumep:

I{a 12 # 1100 in binary

2lc a << 3 # 110000 in binary, which is 96 in decimal

3lprint(f" {a:08b} (decimal: {a})\n<< 3 \n  -------- \n {c:08b} (decimal: {c})")

PesyibpTaToM Oypet:

00001100 (decimal: 12)
<< 3

01100000 (decimal: 96)

» OnepaTop casura BIIpaBO IlepeMelllaeT BCe OMTHI I1eJIOTO UMCiIa BIIPaBO Ha 3aJjaHHOE
KOJIMYEeCTBO TIO3VIINI M 3aII0JIHsIeT KpaviHie jieBble OMTHI HyJIIMM (JIsI HeOTPUIIATeIbHbIX
11eJIBIX 4mcesl) VIV eqVMHUIIaMMU (IS OTPUIIATeSIbHBIX LIeJIBIX umcesI). DTO 3KBUBaJI€eHTHO
JIeJIeHVIO 11eJI0T0 YMciIa Ha 2, BO3Be[IeHHOMY B CTelleHb Ylicla ITO3UIINL.

ITpumep:

I|a 12 # 1100 in binary
2lc¢ =a >3 # 11 in binary, which is 1 in decimal

3print{f" {a:08b} (decimal: {a})\n>> 3 \n  -------- \n {c:08b} (decimal: {c})")

PesyrnpraToM Oymer:
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00001100 (decimal: 12)
>> 3

00000001 (decimal: 1)

IToBGuToBbIE OIlepaTOpEl B OCHOBHOM VCIOJIB3YIOTCS IIPY HUM3KOY POBHEBOM IIpOrpaMMIPOBaHNM,
TaKOM KaK BCTPOeHHBIe CVICTeMbI VI JIpaiBephl YCTPOVICTB, HO TakK)ke MOTYT VMCIOJIb30BaThCs B
Kpunrorpacdum, rpaduke v Ipy CKaTUM JaHHBIX.

Xopouio, HO He Moe Dbl Mbl KpamMko 00sACHUMY, Umo mbl nodpasymebaeuiv 100 «0BOUHHBIMU YUDpPaMU
1e41020 UUCAA».
[Ipubedu mHe HeckoAbKO 3aDABHbIX AHAA0UT U3 PeANbHOT KUSHU. 48

B xommbroTepHBIX cucTeMax Bcsg MHQOpMallysi B KOHEUHOM cueTe IpefCTaBIIsieTcsl B Bue
IBOVYHBIX 1IUMP WK, 1JI1 KPaTKOCTH, OMTOB. DTO HYJIV U €MHNIIbI, KOTOpPBIe BbI MOIJIV BUIETh
B KOMIIBIOTEPHOM Kofe Wi IudpoBoil 31eKTpoHMKe. [lBowduHas mnudpa — 3T0 0Our,
HpeCTaB/IAIOIINI COOOV HaVMEHBIIYIO eIVHUILYy [IaHHBIX, KOTOPYIO KOMIIbIOTEP MOXeT
XPpaHUTD I 00pabaThIBaTh. BUT MOXeT MMeTh TOJIBKO [IBa BO3MOXKHBIX 3HaueHs: 0 v 1.

3abaBHOV aHayIOrVeNt [JId IIOHMMaHMA OMTOB 1 0amTOB MOXeT CIIYXWUTh Kyda BBbIKJIIOYaTesIe
cBeta. Kaxmplil mepexirrogaTesib MOXET OBITB JIMOO «BKITIOUEH», JIMOO «BBIKITIOUEH», TOUHO TaK
Ke, KaK OAMH OWUT MOXeT IpuMHMMAaTh 3HadeHme ymbo 0, ymbo 1. Pacronarass HeCKOJIBKO
IlepeKirovaTesienl psiioM, Mbl MoOXeM OpMMUpOBaTh OOJIBIIINE TPYHIBI IlepeKiIouaTesient u
IIPEICTABIIATh OOJIBIIVIe 3HAUEHVIS.

Hampumep, 4 nepeximrodaresiss MOT'YT HPeACTaBIATh 16 pasIMuHbIx KOMOMHAIINMI WIV 3HaYeHU
ot 0 7o 15. TouHo Tak e 8 IepeKsIroUaTesIert MOTYT IIPeACTaBIIATh 256 pa3INYHbIX KOMOVHAIIT
win 3HaveHur oT 0 go 255. Hampumep, umcio 6 MoxeT ObITH IpeficTaBIeHO B 4-OMTHOM
nBoMYHOM rocsiegoBaresbHoCcT Kak 0110, uro osHawaer 0 %23 +1*22+1*21+0* 20 ypmm 0+ 4 + 2
+ 0. AgasiornuHo, uncsio 15 6yaeT BbimsaaeTh Kak 1111, uto o3HavaeT 1 *23 +1 %22+ 1 * 21+ 71 * 29,
wm 8 +4 + 2 + 1. [ToaTomy, Korjia MbI TOBOPVIM O JBOVYHBIX pa3ps/iax 11eJI0ro Yiciia, Mbl IMeeM B
By IIpeJicTaB/IeHVe 3TOro [eJI0ro uyciia B JBOMYHOV CHCTeMe CUVCIIeHS.

IToOuToBBIE OIIepaTOphl pabOTalOT, MAaHUITYJIMPYS STUMU OT/eIbHBIMM IepeKIodaTes MU VI
6T/ITaMV[, a TaKXe VX IrpyIIlaMIL. ITO TI03BOJISIET HaM BBITIOIHSTH MHOXKECTBO ITOJIe3HBIX onepauvn?l
HalT 0a30BBIMM HaHHBbIMVI, HaIlIpVIMep cABUIraThb MX BJIEBO WJIM BIIPaBO, 3€pKa/IbHO W3MEHATH
OTZe/IbHbIe OUTBI, JIMO0 KOMOMHMPOBATh HECKOJIBKO 3HAUeHUT Pas/INYHbIMI CIIOCOOaMIA.

Xopouio, euje 00HO: NOXKAAYICMA, KPAMKO U NOHAMHO 0085ACHU, UMO Mbl N0OpasymeBaeuis 100
«npedcmabaeruem 6 hopme donoarerus 00 08yx».49

B KOMITBIOTEPHBIX CUCTEMAX HaM YacCTO HYXXHO IIPENCTaBJIATh KaK IIOJIOXKUTEJIbHbIE, TaK W
oTpuLaTejIbHbIE YlCiIa. OL[HV[M "3 criocoboB IIpeacTaBJIeHNVA OTPULIATEJIBHBIX YVICEIT SABIIACTCA



62 THE OPERATIONS ROOM

VICITOJIB30BaHVE IIPEICTaBIeHNs «3HAKOBasl BeJIMYMHA», THe KpavHWI JIEeBBII OUT oToOpakaeT
3HaK umoia (0 I 1oI0KMTeNTbHOTO, 1 ISl OTPUIIATENIBHOIO0), a OCTaIbHBIE OUTHI OTOOpaXkaroT
3HaueHre. OpOHAKO y 3TOro IIpeNCTaB/IeHWs €CTh HEKOTOpble HeIOCTaTKM, TaKMe Kak
HeoOXOIMMOCTb B OCOOBIX CiIydasx Il oOpaboTKM HYJIS M TOT pakT, YTO y Hac ecThb [Ba
HIpefiCTaBIIeHVS HYJIS (IIOJIOKWTEIbHOE VI OTPUIIATEIIBHOE).
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IlpencrapiieHuie ¢ [JomOJIHeHMEM 10 [ABYX sBjideTcs Ooslee SKOHOMUYHOV W  IIMPOKO
VICIIOJIb3yeMOVl ajibTepHaTuBo. OHO IIpeficTaB/IsieT OTpuUllaTe/IbHbIe Ylcia KaK JOIIoJIHeHVe 10
IBYX VX aDCOJIFOTHOTO 3HaUeHMs. DTO O3HadaeT, YTo [JId IOy YeHMs JTOIIOJIHeH S Ycia 110 ABYX
MBI CHadaJIa OepeM IOIIOJIHEHMe (3epKaJIbHO MeHseM Bce OMTBI) IBOMYHOIO IIpeCTaB/IeHNs ero

abCoJTIOTHOTO 3HAUeHMs, a 3aTeM f1o0aBsieM K pe3ysbraTty 1. Cm. mpuMep:

1. Haxonum nsonyHoe mpeacrasieHue unciia 5: 00000101.
2. VuBepTtupyeM sce Ourer: 11111010.
3. Jobasmszem 1: 11111011.

Taxmm obpasom, popma momnosiHeHM A0 ABYX 114 5 B 8-0MTHOM 1BOMYHOM Kofle pasHa 11111011.

OrpuiiaTesibHble 4MciIa B JOMNOIHEHUM 10 ABYX IIOJIE3HBI B apuMeTHUYecKux OIeparsix,
IIOTOMY YTO OHWV IT03BOJISIIOT KOMIIBIOTEPY BBIIIOJIHATE CJIOKeHVe U BEIUMTaHe, ICIIOIb3Ys Te XKe
CXeMBbI ¥ aJITOPUTMBI, YTO WM I IiejbIx umcesl Oe3 3Haka. Ha camom pere moGasrieHme
OTpUIIATeILHOTO JOIOIHUTEIBHOTO UMcia 10 ABYX SKBUBAJIEHTHO BEIYUTAHMIO €r0 aOCOIIIOTHOTO
3Ha4eHMs 13 [eJI0ro uncia 0e3 3Haka. DTO yIpolaeT BBITOIHEHVE apViPMeTIIeCKIX OIlepariii
¥ yMeHblIIaeT KOJIM4eCcTBO HeOOXOAMMOro arrapaTHOro o0ecriedeHvs.

Kax ciiencTeme, mpencrabieHue ¢ IOIIOJIHEHMEM JO [ABYX obeclleunBaeT IIPOCTON WU
3¢ PeKTMBHEBIN CIIOCOO MpeCcTaB/IeHNs OTPUIIATEIIBHBIX YMCesl B KOMIIBIOTEPHBIX CHICTEMAX, UTO
HeoOXOAMMO II MHOTMX IIPWIOXKEHWMV, TaKMx Kak Imdposass oOpaboTka CUTHaIOB,
VICKYCCTBEHHBIVI MHTEJUIEKT ¥ KpurTorpadms.

3.5 OnleparopsI npucBaMBaHMUA

ObwsacHu KoHYenyuto apugmemureckux onepamopob npucbaubanus Python 6 uepoBoi popme.0

Apudmermueckmne omeparopel mOpucsamsaHus Python — 3To mpocrto 3abaBHBIV CcIIOCOO
coyeTaHMs] MaTeMaTMKM ¥ CCBUIOK. BBI ke 3HaeTe, KaK MHOITIa XOYeTCs OOHOBWUTH 3HaueHMe,
mobassisist IV BBIYMTAs Apyroe 3HadeHMe? YUTo X, apudMeTaecKie orepaTopbl IpVCBaViBaHIS
YIPOIIAIOT KOJVpoBaHue!

ITpuBeny HeckoJIbKO ITpyMepoB m3 Xu3HU. [IpencraBbTe, YTO y Bac ecTh OaHKa, HarloJIHEHHas
KoHdeTaMu. Bel xoTuTe oTC/I€XMBaTh, CKOJILKO KOH(ET BBl e[IuTe KaXXIbIN JleHb. Bbl HaunHaeTe ¢
10 xoH(eT 1 B HepBLINt AeHb cheraeTe 3 KoHdeTe. BMecTo TOro, 4To0B OOHOBIIATH 3HAUEHME
BPYYHYIO, BBI MOXKeTe VCIIO/Ib30BaTh apudMeTIUecKil OllepaTop IIpucBaMBaHMs, JaObl BEIYECTh
3 13 TeKyIIero 3HaueHMs KoHdeT B OaHKe. VITaK, BMECTO TOTO, YTOOBI IIICATH jar = 7, BBl MOXeTe
Harmwcars jar -= 3.

TouHO Tak Xxe IIPpEenIIojIoKMM, 94TO y BaC €CTb KOIIWIIKa, II0JIHasA MOHET. Hpe):[HOJIOX(T/IM, qToO 3Ta
KOIIWJIKa — 3TO COBpEeMEHHOe BOJIIIIEOHOE YCTpOVICTBO, KOTOpoOe IIO3BOJIXIET BaM 3apa6aTbIBaTB
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10% mpoIleHTOB Ha JIeHbraxX, KOTOpble BBl OTKIIQJIbIBaeTe K KA Mecsll. Takmm oOpas3oM, BbI

HaumHaeTe ¢ 10 AoJUilapoB M B KOHIIE MeCiIla IIoIydaeTe 11 H0JUIapoOB. Bwmecto TOrO, YTOOBI

BPYYHYIO Ha3Ha4aTb KOHE€YHOE 3Ha4YeHVe COCTOAHWMA KOIIVIIKY, VICHOJIBSYVITG apT/ICpMeTT/[LIECKT/IVI

onepaTop HnpucsamBaHus "*=", gabel 70oOaBUTh 1 K TeKylleMy OasiaHcy. BmecTto TOro, uToObI

mucath piggy_bank =11, Bl MOXeTe HammcaTh piggy_bank *=1.1:

o

de

piggy bank = 10

print("Money now in the piggy_bank:\t$ ", piggy_bank)
piggy bank *= 1.1

print("Money one month later:\t\t$ ", piggy_bank)

Money now in the piggy_bank: $ 10
Money one month later: $ 11.0

Bor erte HeckosibKo IIprMepoB apudMeTIUecKmx orepaTopos npucsamsanusd Python:

x = 10

"

X += 5 # equivalent to x = x + 5

yprint(x) # Output: 15

"\y=20
6ly -= 3 # equivalent toy =y - 3
print(y) # Output: 17

glz = 7
0fz *= 2 # equivalent to z =z x 2

11| print{(z) # Output: 14

13la = 16
14la /= 4 # equivalent toa=a/ 4
I5|print{(a) # Output: 4.0

17|b =5
18|b %= 2 # equivalent to b =Db % 2
19(print(b) # Output: 1

Kak BuanTe, apudmeTnrdeckie orepaTophl IPUCBaMBaHMs — VHTEPECHBIVI 1 3P PEeKTUBHBIN
crroco® oOHOBIIeHVsI 3HaUeHMT lepeMeHHbIX B Python.
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3.6 OniepaTopsl naeHTMUKAIINN

ObssacHume koHyenyuto onepamopob udenmuunocmu Python 8 uepoboit hopme.>?

ITo cytn, omepaTopbl MaeHTUMUKALWM VCIOIB3YIOTCS Il CpaBHEeHMs sSdeeK IaMsATU JBYX
nepemeHHBIX Python. OHu Bosspartmaror jjorndeckoe sHaueHne True (Victuma) v False (JToxs),
yKasblBarolllee, SIBJISIOTCS JIV IlepeMeHHble OJIVHAKOBBIMIU WM Pa3HBIMU C TOUKM 3peHMs MX

PacIIOIOKEeHM B ITaMATL.

YTOOBI JIyullle TIOHSTH 3TO, IpefCTaBbTe, YTO Y BaC eCTh JBe OVHAKOBble Ha BUJ Yamknu. Ha
TIePBBIVI B3IVIA, OHM MOTYT IOKa3aThCs COBEPIIEHHO OMHAKOBBIMM, HO €CJIV BBl IIPUCMOTPUTECH,
TO 3aMeTUTe, YTO Ha HUX pasHble oTIedaTKy HasiblieB. B Python omepatopsl muenTndmkarm
IIOXOXXM Ha IIPOBEPKY TOTO, MMEIOT JIM JBa 00beKTa Of/HaKOBbIe OTIIeUaTKV TaJIbIIEB VIV HeT.

Bot nBa oneparopa npenTndukamyu Python:

P is: BO3BpalllaeT True, eciivi IBe I1IepeMeHHbI€ CChUIAlOTCA Ha OAVIH U TOT 2Ke OOBEKT B

aM«Tu, ” False B IIPOTMBHOM CJIy4ae.

» is not: Bo3BpartaeT True, ecyIvi 1Be IIepeMeHHbIe He CChUIAIOTCS Ha OVH VI TOT )Xe 0OBEKT B

HaMsTH, ¥ False B IIPOTMBHOM CJIy4ae.

Hasanite paccMoTpuM mnpumMep. B 3ToM Kkome MBI ompepensieM IepeMeHHBIE C VIMEHaMM
nepcoHaxen n3 dpwibMma Cars. 3aTeM MbI UCIIOJIb3yeM OIlepaTOpPhl TOXJeCTBa, YTOObI CPaBHUTh

mX:
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1|# Define the cars

2| mcqueen = "Lightning McQueen"
3/doc = "Doc Hudson"
mater = "Tow Mater"

]

6|# Use identity operators to compare the cars
print(f"{mcqueen} is {doc}: ", mcqueen is doc)

8| print{f"{mcqueen} is not {mater}: ", mcqueen is not mater)

10|# Assign one variable to the other
11| mcqueen = doc

2|print(f"After assigning, {mcqueen} is {doc}: ", mcqueen is doc)

14| # Check if a car is None
15/ sally = None

l6|print(f"{sally} is None: ", sally is None)

18|sally = "Sally Carrera"

19|print(f"After assigning, {sally} is None: ", sally is None}

Lightning McQueen is Doc Hudson: False
Lightning McQueen is not Tow Mater: True

After assigning, Doc Hudson is Doc Hudson: True
None is None: True

After assigning, Sally Carrera is None: False

B mocsiestHeM 6s10Ke MBI MCIIOIB3yeM OIIepaTop is, YTOObI IIPOBEPUTH, ABJIsAeTC JIM OOBeKT, Ha
KOTOPBINI CChUIaeTcs IepeMeHHas sally, criertnaabHbIM 00bekToM Python None. IlepBonadaribHO
pesynbTaToM OymeT True, IIOCKOJIBKY IlepeMeHHOV He OBbUIO IPMCBOEHO HMKAKOIo MIMeHW, HO
Tocsie IIPVICBOEHMs MMeHM pe3ysibTat Oyer False.

Taxmm oOpasom, omeparops! naeHTUdUKauy Python mo3sossror cpaBHMBATE ABa 00BEKTa 1
BBISICHSITD, OIVIHAKOBBI OHV VIV HeT, PaKTUIeCK He IVIAAd Ha MX 3HaUeHVs.

Xopowio. [16a Bonpoca. Bo-nepBuix, umo umenHo mol noopasymebaes nod «pacnosoxenuem 6
namamu»? 5 ve Busxy 8 xode sueex namamu,; noxasyicma, ymounu 8 opyxecmbenHon u xuboi
manepe. Bo-8mopuix, umo makoe cneyuasvras nepemennas Python «None»? ITpocvba ymounums.>?2

Koneuno, obGracti maMsTi B IIpOrpaMMMPOBAaHUM TIOJIOOHBI €IMHUIIAM XpaHeHWs, ITie B
IIaMsTV KOMIIbIOTepa JaHHBIe XpaHATc. [lymariTe 006 3TOM Kak O OOJIBIIION CeTM ITOYTOBBIX
SIIVKOB, TAe KaXXIBIV SIIVK IIpefCTaB/IsgeT cOOOM IPOCTPAHCTBO MaMSATH, PacCIIOJIOKEHHOe B
IIAHHOVI CTPOKe 1 CTOJIOLe CeTV, ¥ IZe KaKABIM SIMK MOXEeT XpaHUTh 4acThb MHQOPMAaIIVN.
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WMrak, xorma MBI cO3aeM IIepeMeHHYI0, Mbl, KaK IpPaBWwIO, pe3epBUpPYeM OIHO M3 3TUX
HOOIPOCTPAHCTB IMaMITV I XpaHeHMsI HEKOTOPBIX JAHHBIX, TaKMX KaK 4VCiI0, CTPOKa WIN
Oaxe Opyrovi obowvexkT. Korma Mol IIpUCBaMBaeM 3HauveHMe 3TOV IIe€peMEHHOVI, Mbl COXPaHsIeM
9TO 3HaUEHVIe B IIPOCTPAHCTBE IIaMsATH, 3aKPeIIEHHOM 3a 3TOV [IepeMeHHOVI.

Yro kacaercs Bamrero Broporo pompoca, B Python None — 3To crenmansHoe 3HaueHwe,
KOTOpOe O3HadaeT OTCyTcTBMe 3HaueHVst. OHO MCIO/Ib3yeTcs, YTOObI yKa3aTk, UYTO IepeMeHHast
He MIMeeT 3HaueHs WK uTo PyHKIIMS HIYero He Bo3pailliaeT. [lymariiTe 06 3TOM Kak O ITyCTOV
KOpoOKe B BallleM XpaHWINIIle — 3TO Bce ellle KopoOka, HO BHYTpu Hee Hudero HeT. Korja Bbl
HpucBavBaeTe IepeMeHHOV 3HadeHre None, Bbl, 110 CyTH, pe3epBUpyeTe MeCTO B IaMsATV It
3TOVI IIepeMeHHOVI, HO He IIpucBarBaeTe el HUKaKoro paKTN4ecKoro sHaYeHsl.

3.7 Omnepartopsl NpMHAIIEIKHOCTN

ObsscHU KOHYenyuto onepamopod npunadsexrocmu Python 6 uepoBoti ghopme.>3

OmnepaTops! ipuHaIesxxHocTy Python rmoxoxm Ha ceKpeTHBIX IeTEeKTMBOB, KOTOpPbIe IIOMOTaoT
HaM BBIACHUTD, IIPVHAJIEXNT JIY KOHKPEeTHOe 3HaueHNe K OIIpele/IeHHOVI IPYIIIIe VIV HeT.

IlepBbIM OllepaTOpoM HPVMHAIJIEKHOCTH SIBJISETCS in, KOTOPBIV IIpOBepsieT, IIPUCYTCTBYeT JIn
3aJlaHHOe 3HayeHMe B OoJIbIlIell CTpOKe WIM HeT. DTO KaK CIPOCUTh Yy BBINMOAIBI B
TaHIleBaJIbHOM KiTyOe, ecTb TBOe MMsI B CITVICKe FOCTeVl VIV HeT.

Hanpumep:

l{name = "Alice"

2|another name = "Bob"

3| letter = "A’

4| print(f"{name} starts with {letter}: ", letter in name)
5|print{(f"{another name} starts with {letter}: ", letter in another_name)

Alice starts with A: True

Bob starts with A: False

B aTOM mpumMepe Kopi mposepsieT, sBjsieTcs I OykKBa «A» mepBoVt OyKBO¥ 0000 13 MMeH
(Tpm ycstoBUm, uTO TepBasi OyKBa MIMeHM SBJIeTcsl OYKBOVI BEPXHETrO perucrpa).

Bropov1 oneparop nmpuHa1IeXXKHOCTY — 3TO OIlepaTop not in, KOTOPKIV IIpoBepsieT, OTCYTCTBYeT
M 3ajjaHHOe 3HaueHue B OOJIbIlleV CTpoKe WM HeT. 3HadeHMe MOXKeT OBITh OyKBOVI WM
IIOC/IeIIOBATEIIbHOCTHIO OYKB.

Hanpumep:
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sentencel = "Java is fun!"

[

sentence2 = "Java is fun, but Python is really fantastic!"

3| Language = "Python"

5|print(f"’{language}’ is not in ’'{sentencel}’: ", language not in sentencel)
6|print(f"’{language}’ is not in ’{sentence2}’: ", language not in sentence2)
'Python’ is not in 'Java is fun!’: True
'Python’ is not in 'Java is fun, but Python is really fantastic!’: False

DT onepaTopbl IIPMHAIJIEXHOCTV 0COOEHHO IOJIe3HBI IIpU paboTe CO CTPOKaMU U APYyIUMNU
TUIIAaMM JTaHHBIX (TaKMMM KaK CIIMCKY, HAaOOPBI MJIM CJI0Bapy, KOTOpble OyAyT pacCMOTPeHBI B
IOCJIeAYIOIIVX TJIaBax).

3.8 Omnepatop BOo3BeaeHMsI B CTENIEHD

ObwsacHu koHyenyuto onepamopa Bo36edenus 6 cmenens Python 6 uepoBoii ghopme.*

Koneuno, pgasanite morosopum o0 orepaTope BO3BefeHMs B cTelleHb! DTO KakK VMeTb
BOJIIIEOHYIO MaJIOUKy, KOTOpasi MOXeT 3aCTaBUTh YMC/Ia pacTy odeHb ObicTpo. ITperncrasbTe,
YTO BbI BOJIIIIEOHVK M y Bac eCTh ITajloyka, KOTopas MOXeT YMHOXaTh JII000e 4icIo caMo Ha
ce0s1 CTOJILKO Pas, CKOJIBKO Bl xoTuTe. HarpumMep, ecsii BBl B3MaxHeTe MaJIOUKOV U CKaXkeTe «2
B cTerreHu 3», BbI rtostyunTe 2 x 2 x 2 = 8. Ecti BBI B3MaxHeTe ellje pas U cKaxeTe «2 B CTelleH!
4», BbI HostyunTe 2x2x2x2 = 16. OnepaTop Bo3BeneHMs B cTerteHb Python paboTaeT TouHO Tak
Xe — OH OepeT YmciIo 1 BO3BOAUT €ro B cTelleHb (TakKe M3BeCTHYIO Kak IToKa3aTesIb CTelleHM).
IToaTomy, eciiit BBl XOTUTe ¢ TtoMoInpio Python BosBecTn 2 B cTerieHb 3, BBl MOXeTe IPOCTO
HamwcaTthb 2**3, 4To J1acT BaM pesysbTat 8. Bbl MoXeTe mcmosib30BaTh j11000€ 41ciio B KauecTse
OCHOBaHMs M J00Oe Iiejloe YMCIIO B KauecTBe ITOKasaTesis crerneHu, u Python paccumraer
pe3yJIbTaT 3a Bac. DTO IIOX0XKe Ha BOJIIIeOHYIO CITy, TTO3BOJISIONIYIO YBeIMIuBaTh yrcial

Bor IIpUMeEP VCIIOJIB30BaHVIA OIlepaTOopa BO3BENEHVIA B CTEIIEHDb:

# Calculating the area of a square with side length 5

2larea = 5 *xx 2

S3]

print(area) # Output: 25

B sTOM npumMepe MBI MICIIOIB3yeM OIlepaTOp BO3BeIeHMs B CTerleHb (**), uToObI BO3BECTM IVIHY
CTOPOHBI KBajlpaTa B CTeIleHb 2 I BBIYMCIICHVIS ero IUIOIaaAn. 3aTeM pe3ysIbTaT COXpaHsAeTCs
B 00J1aCcTV IIepeMeHHBIX, KOTOPBIVI MBI ¥ BEIBOAVM Ha KOHCOJIb.
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Umo npoucxodum, ko20a BviparxeHue umeem Heckoabko onepandoB? B kaxom nopadxe onu oyeHubawomes ?5

Korna BbIpa’)Ke€eHlMe VMeeT HECKOJIBKO OIl€paHOoB, OHWM BbBIOJIHAIOTCS Ha OCHOBE IIpaBUII
IIpropureTra OIIEpaTOpPOB M aCCOLIMaTVBHOCTN. OnepaTopbl ¢ Dojiee BBICOKVMM IIpUOPUTETOM
BBIOJIHAKOTCS IIEPBBIMY, 3a HUMU CJIEAYIOT OII€EPpaTOPHBI C Dostee HUBKM IIPUOPUTETOM.

Ecimi ecTp omepaTopbl ¢ OAMHAKOBBIM HPVMOPUTETOM, HOPSAOK MX BBIOJIHHMS 3aBUCUT OT WX
accormatusHocTi. HammpumMep, apudmMeTdgeckne orepaTopsl (+, -,*,/) MMEIOT accolMaTUBHOCTD
cJIeBa HaIIPaBO, YTO O3HAYAET, YTO OIEePaH/Ibl BEIUMCIISIOTCS CJIeBa HaIlpaso.

BoT mpumep, wutiocTpupytommii 31o: X = 2 + 3*4 /2. B 3TOM BbIpakeHUM OIlepaTOPbl YMHOXEHUS
M [eJleHNs VIMEIOT Oojlee BBICOKMI IIPUOPUTET, YeM olepaTop cIoXeHms. VITak, cHadasa
BBIUMCIISAETCS 3 * 4, B pesysibTaTe 4yero mosydaercs 12. 3areM Bbrumcisgercs 12/2, B pesysbTaTe
vero mnosyvaercss 6. Haxonen, Bblumcisiercas 2 + 6, B pesyjbTaTe 4Yero Iioiydaercs 8.
CrenoBaTesTbHO, 3HaUEHME X OyIeT paBHO 8.

[Tpu HamvicaHMM CJIOXKHBIX BbIpakeHUT Ha Python BakHO TOMHUTB 00 MepapXuy IIPUOPUTETOB
orepanui ¥ acCOMaTUBHOCTH, YTOOBI rapaHTMPOBATh, YTO KOf, BelleT cebs TaK, KaK 3alyMaHo.
DTa uepapxus oIpepessieT IOPSAOK, B KOTOPOM OIlepaTOphbl MCIIOIHSIOTCS B BBIPaKEHUM C

HECKOJIBKVIMU OIlepaTOpaMU.

YT1oOBI TOMOYB HaM 3aIlIOMHUTB HOPSIIOK CTapIIVHCTBA, MBI MOXKEM WCIIONIb30BaTh aO0peBmaTypy
KOYICB, xoTopas o3HadaeT KpyIJible CKOOKM, SKCIIOHEeHTbI, YMHOXeHVe 1 IeJIeHNe, CJIOKeHVe
¥ BBIYMTaHVe. DTO O3HAa4YaeT, YTO CHavasla BBIUVC/ISIOTCS OIlepaTOpPhl B KPYIJIBIX CKOOKAX, 3aTeM
OCYIIIeCcTB/IsIeTCs BO3BelleHre B CTelleHb, 3aTeM YyMHOXeHMe U JejleHue (KOTOpble WMeIOT
OIIVTHAKOBBIVI IPVIOPUTET M BBIIIOJIHSAIOTCS CJIeBa HaIlpaBo) 1, HAKOHeIl, CJIOKeHVIE 1 BbIYMTaHVIe

(koTOpBIE TaKke MMeIOT OMHAKOBBIVI IIPVMOPUTET W BLIIIOJIHSIOTCS CJIeBa HaIlpaBo).

OnHako Ba)KHO OTMETUTB, UTO MBI MOXKeM M3MEHUTh HOPSA0K BBITOJIHEeHV, VICIIOJIb3Y sl KPyIJIble
CKOOKM ISl TPYHIMPOBKM OIpeeleHHbIX omepaumit. Hampumep, B BolpaxeHun (3 + 4) * 5
CHayaJla BBIIIOJIHAETCS CJIOKeHe B CKOOKax, B pe3yJIbTaTe 4ero IojIydaeTcs 3HaueHe 7, KoTopoe
3aTeM yMHOXaeTcs Ha 5, uTOOBl IIOJIyYMTb OKOHYaTeJIbHBI pesysnbrar 35. Hamportus,
BbIpakeHme 3 + 4*5 naet 23.

3.9 PacmmpeHHBIe MaTeMaTHUYecKie OIepaTophbl

Kax s moey sanpoepammupobams 0o1ee cAOXKHbIE MameMamuyeckue onepayuy, maxue kak usbieuerue
KkBadpammoeo KopHsa, Buiuucienue 102apugma u m. 0.2

Python mpefocTapiisieT BCTpOeHHBI MOYyJIb math, KOTOpHINI MpeyIaraeT MHOXeCTBO (PYHKIINT

IIJIs1 BBITIOJIHEHWS CJIOKHBIX MaTeMaT4YecKyx oIlepanuil. BoT HeckosIbKo IIprMepoB:
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1
2|# Import the built-in math module for various mathematical operations
3| import math

:

(53]

# Calculate the square root of a number
6|num = 25
7| sqrt_num = math.sqrt(num) # Use the sqrt() function to calculate the square root

§|print(f"The square root of {num} is {sqrt_num}")

10|# Calculate the logarithm of a number with base 10

I1{num2 = 1000

12| Log_num2 = math.loglO({num2) # Use the logld() function to calculate the base 10
Llogarithm

13|print{f"The base 10 logarithm of {num2} is {log num2}")

I5(# Get the value of pi, a mathematical constant
16|pi = math.pi
17| print{(f"The value of pi is {pi}")

19|# Convert degrees to radians
20 |deg = 45

math.radians(deg) # Use the radians() function to convert degrees to radians

21| rad

22(print(f"{deg} degrees is equal to {rad} radians")

24|# Calculate the sine of an angle in radians
25|angle = math.pi / 4
26| sin_angle = math.sin(angle) # Use the sin() function to calculate the sine of the angle

27{print(f"The sine of {angle} radians is {sin_anglel}")

Buisyaymsupyiie nomarosoe BbirosiHeHve 3Toro Koja B Python Tutor: https : //tinyurl. com/3rdvb9y5

The square root of 25 is 5.0

The base 10 logarithm of 1000 is 3.0

The value of pi is 3.141592653589793

45 degrees is equal to 0.7853981633974483 radians

The sine of 0.7853981633974483 radians is 0.7071067811865475

B sTOM mpumMepe MBI IMITIOPTUPOBaIV MOAYJIb Math 1 1cII0Ib30Basv €ro BCTpoeHHbIe (DYHKIINM
IUISL BBITIOJTHEHVIST CJIOXKHBIX MaTeMaTWUIecKyX orepanyii. Mbl BEIUMCIVIIN KBapaTHBEIVI KOPEHb
YyciIa ¢ IIoMoIIbio dyHKOmM sqrt(), Jorapmdm umcia 1mo ocHopaHMio 10 ¢ momoripo dyHKIM
logl0() m curyc yria ¢ momomipio PyHKIMM sin(). MBI TakXe WCIIOIb30BaIi BCTPOEHHYIO
KOHCTaHTY Pi [IJIs1 BEIYMCIIEHNS 3HaY€eHNMS Pi VI KOHBEPTUPOBAJIV IPALyChl B pafliaHbI C IIOMOIIIBIO
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dynxumm radians().

Vcnionb3ys Moy ib math, BbI MOXKeTe JIeTKO BBIIIOJIHATH CJIOXKHBIE MaTeMaTudecKye ornepalinm B
cBoux Iporpammax Ha Python.

3.10 Bpems nmopaborate pykammn!

I1pednoxu Heckoabko 3a0a6HbIX U UHGOPMAMUBHLIX YNPAXKHEHUT 10 K0OUpoBanuto 045 npakmuku 6
apugpmemuxe, cpaBrexue, 10euneckux, nobumobsix onepayusx, npuraosexrHocmu, os6edenuu 6
cimenens U MamemMamu4eckux onepamopax.>’

BoT HeckoIpKO yIIpaskHeHM 10 KOAMPOBaHMIO ISl OTpabOTKM pa3IndHbIx onepaTopos Python:

1. Apudmernyeckne oneparopsbl:

a) Hammmmre mporpaMMy, KoTopas BBIUMCIISET IUIOMIAAb Kpyra 3aJaHHOTO paiuyca,
VICIIOJIB3Y OIlepaTop * I yMHOXKeHV U oIlepaTop ** 1jId BO3BelleHNs B CTeIleHb.

b) Hammmmmre mmporpaMMy, KoTopasi IIepeBOAUT 3aJaHHOe KOJIMYeCTBO MUHYT B Yachl 1
MVHYTBI C IOMOIIIBIO OIIepaTopos / 1 %.

c) Hamummre mnporpammy, KoTopasi IIepeBOIWUT BpeMsl M3 BOeHHOro dopmara B
rpaXdaHCKUVL.

d) Hammrmmre nporpammy, KoTopasi BEIUMCIIIeT OKOHUYATeIbHYIO 11eHy, BKIoYas HaJlor,
C y4eToM IieHbl ToBapa u npouenTa H/IC.

2. OrmepaTopsbl CpaBHEHWMSI:

a) Hammmmre mnporpamMmy, KoTopasi IIpoBepsieT, SBIISIeTCS JIM 3aJaHHOE UMCIIOo
ITOJIOKUTEIIPHBIM, OTPUIIATeIbHBIM VIV HYJIEM, VICTIONB3Ys OIlepaTophl >, < 11 ==.

b) Hammmmre nporpammy, KOTopasi IIpoBepsieT, sIBJIsSeTCs JIV 3a/laHHOe YyCIIO0 YeTHBIM
VIV HEUeTHBIM, VCIIONIB3Ysl OIlepaTop % IS MOIYJIS VI OllepaTop ==.

¢) Hammmmre mporpaMmMy, KoTopasi IIpoBepseT, SIBJISeTCs I JaHHBIN TOIl BICOKOCHBIM
(T. e. mermrTest 7t oH Ha 4, Ho He genmtes Ha 100, 3a ckrogermeM jtet, KpaTHbIx 400),
MCIIONB3Y 4 omtepaTopsl % 1 AND.

3. Jlormueckme orepaTropsbl:

a) Harmmmmre mnporpamMMy, KoTopas IO IIOKa3aHMSIM TeMIlepaTypbl IIpOBepserT,
TIoIIajjaeT I OHa B HOpMaJIbHBIN [IMalla30H TeMIlepaTyp 4esIoBeuecKoro Tesa.

b) Hammimmre mporpamMmy, KoTopasi HpoBepsieT, COIepXUT JIM JaHHOe IIpejIoKeHue
cstoBa «dog» 1 «cat», mcrosb3ys onepatop AND 1 oneparop IN.

4. TloOGwuroBBIE OIIEpaTOPHI:

a) Hamummre mporpaMmy, KoTopasi HOACYMTBHIBAeT KOJIMYECTBO OUTOB, paBHBIX 1, B
IIBOMYHOM IIpeACTaBJIeHNI 3afJaHHOTO Iejloro umcia B AmanasoHe [0,15] (1. e.
MaKCHMYM YeTbIpe OuTa), MCIIOJIb3Ysl OIlepaTophl «», & 1 +=.

b) Hammmmre mnporpamMMy, KoTopasi 3epKaJIbHO OTpaXaeT OWTBI IBOMYHOTO
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IIpeICTaB/IeHNs 3a/JaHHOrO IIejioro umciaa B amanasoHe [0,15] (4roOsl mBomaHOE
IIpeficTaB/IeHle OCTaBajIoCh B Iipefesiax 4 OWT), MCIIOIBb3ys ITOOWUTOBBINL OIlepaTop
XOR.

¢) Hammmmre nporpammy, KoTopasi II0 3aIaHHOMY 11€JIOMY YMCIIY BBIBOAUT YIBOEHHYIO
cymmy 0e3 1CIIoIp30BaHIs apUPMeTIIeCcKIX OIlepaTOPOB.

d) Hammmmire mporpaMMy, KoTopasi IO 3aJaHHOMY YeTHOMY 1I€JIOMY YVCITy BBIBOIWUT
IIOJIOBMHY CYMMBI 0€e3 1CII0/Ib30BaHMs apydMeTIIecKX oIlepaTopOB.

5. Omneparopsl IpMHAAIEKHOCTN:

a) Hammmmre mporpamMMmy, KoTopasi IIpoBepseT, HauyMHaeTcs JIM HaHHOe WMs C
coryiacHou (He ¢ riacHom), ucone3ys oneparopel NOT, VIJIV u IN. ITpenmmonoxmm,
YTO VIMSI HAUMHAETCS C 3arIaBHOVI OYKBBL

b) Hammmmre mporpaMmy, KoTopasi IIpoBepsieT, COOTBETCTBYET JIM afipec 3JIeKTPOHHOM
IIOYTHl, BBEIEHHBIVI IIOJIb30BaTeleM, MUHVIMAJIBHBIM AOIYCTVMBIM KPUTEPVISM,
BKJIIOUas HajImgye CMMBOJIa «at» (@) u cydpdukca «.comy.

6. OmnepaTop BO3BeIeHMsI B CTelleHb:

a) Hammmmre mporpamMMy, KoTopas BBIUMCISET KyO 3aJlaHHOTO YMcjIa C ITOMOIIBIO
orlepaTopa **.

b) Harmrmre IIporpamMmy, KOTopasd BeIUMCIIAET KBa)IpaTHBIVI KOp€eHb 3adaHHOTIO 4MciIa,
VCIIOJIB3Y: OIIepaTop ** Y1 moKa3aTeJlb CTeIleHN.

7. MaremaTuveckue orepaTropsbl:

a) Hammmmre mporpamMmy, KoOTOpasi HaXOOWUT TUIIOTEHY3y  IIPSMOYTOJIBHOTO
TpeyToJIbHMKA 10 JITHAM IBYX €rO KaTeTOB.

b) Hammmmre nmporpaMmy, KOTopasi BEIYMCIISET pacCTOSHYE MeXITy IBYMsI TOUKaMu (Xi,
yi) u (x2, y2), MCIIOJIB3y s oIlepaTop - Il BBIUUTaHMs, OllepaTop ** I Bo3BeleHus B
CTelleHb ¥ MaTeMaTu4ecKylo PyHKIIMIO sqrt().

¢) Hammmmre mporpaMmy, KoTopasi IpeoOpasyeT Ipalaychl B paayaHbl ¥ HaoOOpOT,
VICIIOJIb3Y s MaTeMaTndeckye pyHkimm radians () m degrees().

d) Hammmmre nmporpammy, KoTopasi BEIYMCIIAET BBICOTY O0BbEKTa, VICIIOJIb3Ys IJINHY ero
TeHW ¥ yIroJI HOAgbeMa COJIHIIA, VICIIOJIb3y sl TPUTOHOMeTpUYecKyo PyHKIIMIO tan().

[Ipedaoxu kpacubyio u yBaexamesvHyto 3adauy no xooupoBanuto, umobb. nonpaxmuxobamscs 6
0Bouurom npedcmabaenuu yeavix uuced. Ilpednosoxum, y Hac ecms mabauya 04100 co crmoadbyamu,
npedcmabasouuMu. uHepeouenmbvl, UCnoAb308anHble 045 UX npueomobienus, u nocieOHui cmoabey,
0mModpaXkarujutl yeAouucieHHbLi ko0 0.4100a 6 pesyavmanme unmepnpemayuu cmoidyob unepeouenmos
Kkax oumoB 0Bouunoeo uucaa (nokaxue MmabAUYY C UeMbpbMA 0A100aMU U NAMBIO UHPEOUEHNIDL).
[Ipoepamma dosxHa sanpawubams HasBanue 04100a u pad Bonpocob muna «0a/Hem» 045 onpedeseHus
yesouUC/eHH020 Kk00a 04100a, 4 3amem pacnedamams CMpoKy mabiuybl ¢ 3moil UHGopmayuei
(noxazams npumep 661600a npoepammboL).>s
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ITpobsiema: nekogep Komda 0s1r0aa

Y Bac ectp Tabmuira 607 ¢ KOJIOHKaMM, IIPeACTABIISIIOIIVIMY VHTPEIVIEHTHI, VICIIOIIb30BaHHbIE
i vx npurorosiieHus. Kaxmgoe OJogo yYHUKaJIbHO WMAEHTUUIIMPYETCd 11eI0UYMCIeHHBIM
KOIIOM, OCHOBaHHBIM Ha ero WHIpedueHTax. BamM HyXHO co3gaTh IIporpamMmy, KoTopas
3aIpallvBaeT y IoJIb30BaTesls Ha3BaHMe OJIIofa 1 3ajaeT CepuIo BOIIPOCOB TUIIa «da/HeT», 4UTOObI
OIIpeeTNTh 11eJIOUMCIIEHHBIN KOf, OJTf0/1a Ha OCHOBE VMHIPEIVIEHTOB.

Bot IIpmumMep Ta6J'IT/II_U)I C UeTbIPpbM:1L 6J'[IO)IaMT/[ W ITATBIO MHI'PEeAVEHTaMI:

bitrormo Ceip JTaTyx Tomar JIyx Msico | Kop
YnsOyprep Ha Ha Ha Hert Ha 29
[ [1iita Maprapura Ha Hert Ha Hert Her 20
CastaT Lle3app Ha Ha Her Ha Ha 27
MopoxeHoe Her Her Her Her Her 0

Barmra rmporpaMma /JoJDKHaA IIPeIjIOXXUTh I10JIb30BaTeNII0 BBECTV Ha3BaHMe OJIro71a, a 3aTeM 3a/1aTh
PSI BOIIPOCOB, UTOOBI OIpeneNTNTh HadMdMe KaXIoro mHrpenueHTta. Ha ocHOBe OTBeTOB
IOoJIb30BaTesId IporpaMMa JOJDKHA BBIUMCIIUTb W OTOOpPasUTh COOTBETCTBYIOIIYIO CTPOKY

TaOJIMIIbL, BKIIIOUAs BBIUICIIEHHBIN KO,

ITpumep BBIBOAA:
Welcome to the Dish Code Decoder!
Let’s find out the dish code based on the ingredients.
Please enter the name of the dish: Pizza
Does the dish contain Cheese? (Y/N): Y
Does the dish contain Lettuce? (Y/N): N
Does the dish contain Tomato? (Y/N): Y
Does the dish contain Onion? (Y/N): Y
Does the dish contain Meat? (Y/N): Y

The code for the dish is: 11

Here is the dish you selected:

| Dish | Cheese | Lettuce | Tomato | Onion | Meat || Code |

| Cheeseburger | Yes | Yes | Yes | No | Yes || 29 |

Thank you for using the Dish Code Decoder! Bon appetit!
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Ber MoxxeTe morpoOoBaTh J00aBUTh B TaOJIMILy HOBBEIe OJIIOfa, HAIIpUIMep IacTy WIV OMIIET,
IIOCMOTpeTh, KakK IIporpaMMa TOYHO OIIpeflejisieT WX IeJIOYMCIeHHble KOJbl Ha OCHOBe
VIHTPeIVIEeHTOB. DTO OTIMYHAs BO3MOXHOCTb YKPeIWTh CBOM HaBBIKM 00palOTKM

II0JIB30BATEJILCKOTO BBOIA M paOOTHI C IBOMUYHBIMY IIPeCTaB/IEHVISIML.
Hacnmaxxpanrecs co3manmem nekonepa Dish Code!

(NB: Bam mosxem nonadodumoscs ucnoav3obams onepamop iffelse, ynomanymuiti 6 [rabe 2, 045 0dpadomxu
noavsoBamenvckoeo 6600a u Bviuucienus yesouucienno2o kooa. Ilodpodree 06 onepamopax iffelse 6ydem
pacckasano 6 I'rabe 4.)
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bamraa ynpasiieHmu

[lepeuucau Bce ynpabasroujue cmpykmypst 6 npoepammupobanuy u 0ail kpamkoe onucaHue Kaxoou u3
HUx.%9

B mporpamMupoBaHym cyImiecTByeT HeCKOJIBKO yITPaB/IsSIOIVIX CTPYKTY P, KOTOPBIE IIO3BOJISAT BaM
yIIPaBJIATh IIOTOKOM BBIIIOJIHEHMs Balllero Koja. DTU yHIpaBIsioliye CTPYKTYPbl MOXHO
pas3iennTh Ha TPU OCHOBHBIX THUIIA: BeTBSIIVeECS CTPYKTYpPHl, IIOBTOPSIONINECS CTPYKTYPbL U
BJIO)K€HHBIE CTPYKTY DB

1. BerBsammecs cTpyKTypbl (yCJIOBHBIe OIlepaTOpbI):

» Oneparop If-Else: VicmonmHsier OJIOK KOfa, eC/IM BBIIIOJIHSETCS OIIpelesIeHHOe
yciosre. OH Takke MOXeT BK/IIOYAaTh HeoOsd3aTeNIbHBEIV omepaTop else, 4ToObI
obecrieunTh BBITIOJTHEHVIE aJIbTEPHATMBHOTO OJI0Ka KOfIa, eCIIN YCIIOBYIE JIOXKHO.

» Omnepatop Match-case: OnieHnBaeT BbIpa’keHVIe VI COTIOCTABIISIET €r0 C HeCKOJIBKVIMM

BapuaHTaMW, BBIIIOIHAS OJIOK KOJIa, CBA3aHHBIVI C COOTBETCTBYIOIIVIM CITyYaeM.
2. TIloBTOpsronecs: CTPYKTypbl (IIMKIIBI):

» IInx1 For: VicrionHsieT 6J10K Kofia I OIIpeie/IeHHOro KOJIM4ecTBa ureparmi. Jacro
VICIIOJIB3yeTCsl, KOT/Ia KOJIMYEeCTBO UTEPALIVI M3BECTHO 3apaHee.

» IInxia While: TTosroprHO mcnosnHsler 010K Kofla IO TeX MOP, IIOKA BBITOIHSIETCS
yKa3aHHoOe yciioBue. ITose3Ho, Kor/ia KoJIM4uecTBO UTeparnit 3apaHee HEV3BECTHO.

» Iluxia Do-While: Ananormuen nuxity while, Ho rapa"Tupyert, uto 6710k Kofa Oyer
BBITIOJIHEH XOTsI ObI OZIVH pa3 Iepet IIPOBEPKOTI YCIIOBVISL.

3. Biio)XeHHBIe CTPYKTYPBI:

» Biio>keHHBIVI YCJIOBHBIV omeparop: IlosBorisgeT wucronb3oBaTh oreparop if-else
BHYTpM Apyroro omneparopa if-else. OH obecrieunBaeT Gojlee CjI0XXKHOe BeTBJIeHMe Ha
OCHOBE MHOJKECTBa YCJIOBUVA

» BirokenHbI1 DMK [Ipenronaraer pasMelreHye OTHOTO IIVKIIa BHYTPWU APYroro

IVIKJIa. DTO M03BOJIsIET OoJTee CJI0KHO KOHTPOJIMPOBATH ITIOBTOPSIIOIIIECS 3aIadi.

DTN yHOpaBJISIoNIe CTPYKTYPHI IagyT BaM BO3MOXXHOCTb IIPVHVMATH peIleHVs], IIOBTOPSTH
HeVICTBYISL M pa3pabaTeiBaTh OoJIee CIIOKHYIO ITPOrPaMMHYIO JIOTUKY. D deKTUBHO KOMOMHMPY S
3TU CTPYKTYPBI, BB MOXETe CO3IaBaTh MOIIIHbIE V1 I'MOKe IIpOrpaMMBbl, OTBEYArOIIIVie Pas3INIHBIM
TpeOOBaHMISIM.

VITaK, aaBare HO)ZLpO6H€e PaccMOTPVIM Ka’XKOYIO M3 HUX.
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4.1 Onepatopsi If/Else

ObwsacHu Bce, umo MHe HYxHO 3Hamb 00 onepamopax iffelse A3vika Python, 6 yBiexameavHou u
mBopueckoil hopme ¢ nOMOUyb10 3a6aBHbLX NpuMepos.co

Koneuno! [TaBaviTe morpysmmcs B 3axXBaThIBaIOIIN MUP YCJIOBHBIX ortepatopos Python.

[IpericraBpTe, UTO BBI JIETEKTWB, PacCiIeyIOIINI /lejla B OXBa9eHHOM IIPECTYITHOCTBIO TOpofie.
Bamra 3amaya — IIpUHMMAaTh pelleHNs, OCHOBBIBAsACh Ha yJIMKaX, KOTOpBIE BBl cobupaeTre. DTO
VIMEHHO TO, [IJIs 4ero HY>KHBI orlepaTopsl if /else — mpuHATHe peltieHNi1 B BallieM Kofie!

BoT 3abaBHbIN IpUIMep: JOIYCTUM, BBl IeTEKTVB, pacC/IeAyIOIINI 3aralouHoe IIpecTyIvleHne. Y
Bac ecThb I10/103peBaeMbIll, 1 BaM HY>KHO OIIpe/le/INTh, BUHOBEH OH WIV HeBMHOBeH. Bbl MoxeTe

VICTIONIB30BaTh oreparop if/else, 4ToOBI TOMOuUb cebe. OOIas CTpyKTypa 3TOrO YCJIOBHOTO
oIrepaTopa TaKoBa:

if condition:

r2

# Code to execute if the condition is true

3| else:

4 # Code to execute if the condition is false

Wrtak, maBariite 3aKOOVpyeM IpeayIoOKeHHBIVI ITpUMep:

# Ask the user to enter their name

>

2| suspect = input("Enter your name: ")

# Check if the entered name matches "Jack the Ripper"

N

if suspect == "Jack the Ripper":

6 # If the name matches, print an arrest message

print(f"You’re under arrest, {suspect}! You're guilty!")

8|else:

9 # If the name doesn’t match, print a message indicating innocence
10 print(f"You’'re free to go {suspect}! You’re innocent!")

—

BusyanmsupyiiTe 1omaropoe BeIIOIHe e 3Toro Koxa Ha PythonTutor: https : / /tinyurl. com/ykdth9bd

3}1er Y Bac eCTb [1Ba pa3HbIX BaplaHTa 3allyCKa 3TON IIporpaMmbI:

Enter your name: Sherlock Holmes

You're free to go Sherlock Holmes! You're innocent!

Enter your name: Jack the Ripper

You’re under arrest, Jack the Ripper! You’'re guilty!
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Kpome Toro, BbI Takke MOXeTe MCII0JIb30BaTh ortepaTopkl if / elif / eise my1st 0OpaboTkm Gostee ABYX
pasHbIX clieHapueB. Takme CIleHApMM MOXHO CO3[aTh, OOBEIVHMB HECKOJIBKO YCJIOBUIL C
ITOMOIIIBIO JIOTMYIECKNX OIlepaTOpOoB. [JOMyCTVM, BBl XOTUTE OIIPEIeINTh, XOPOIINIL JIVI CeTOIHS
HeHb IS IOCeIeHVIs IUIsDKa, ICXOAS M3 Iorofsl. Bot mipumep:

1|# Set the initial conditions
2|sunny = True

3| temperature = 22

n

# If it's sunny and the temperature is above 25 degrees

o

if sunny and temperature > 25:

print("It’'s a perfect day for the beach!")

ve

# If it's sunny but the temperature is 25 degrees or lower

elif sunny and temperature <= 25:

10 print{"It’'s a bit chilly, but you can still enjoy the beach!")
11|# If it's not sunny

12| else:

13 print{"Maybe it’s better to stay home today.")

™~

B atom KoIle y HacC eCTb JBe IIepeMeHHbIe: sunny 1 temperature. HaBaVITe HpOT?[)IeMCﬂ II0 KoAy "

Busyarmisupyiire nomarosoe BbiroiHeHve 3toro kofga Ha PythonTutor: https : / /tinyurl.com/362yh7w6

ToViMeM, KaK VICIIOJTHSAIOTCS YCJIOBHBIE OIIepaToOpPhl, a TaKKe POJIb KaXKIIOV IepeMeHHOVI:

1. YcraHOBII€HBI CIeAyIOIIVe MCXOIHBIe YCJIOBYMS sunny = True 1 temperature = 22.

2. IlepBoe yciioBHOe BbIpaxkeHme if sunny and temperature > 25. DTO yCJIOBMe IIPOBepsierT,
COJIHEYHO JIV cefrdac (sunny == True) MIIpeBBIIIaeT JI TeMIlepaTypa 25 degrees (temperature >
25). Ecyim 00a yci1oBwmst BepHBI, KOf, BHy TpY 3TOro 0J10Ka Oy/IeT BBIIIOIHEH, a Ha 3KpaH OyrieT
BbIBeleHO cool1reHue "It's a perfect day for the beach!" (Oto uneanbHBIV AeHb 1171 TUIDKA!).

3. Ecimn mepBoe yci10BIe He BBIIONTHSETCS, IIporpaMMa IIepexXoIuT K CJIEAYIONIeMY YCIIOBHOMY
omneparopy, elif sunny and temperature <= 25. DTO ycJIOBMe IIpOBepseT, COJIHEYHO JIM cerrdac
(sunny == True) 1 He HAXOIMUTCS JIV TeMIlepaTypa Hyoke 25 Tpajycos (temperature <= 25). Ecint
oba yC/IoBUMSL MCTMHHBI, KO BHYTpPM 3TOro OsloKa OyIeT BBHIIIOJIHEH, a Ha 3KpaH Oymer
BbIBeZleHO coobmenme "It' s a bit chilly, but you can still enjoy the beach!" (Hemuoro
MIPOXJIaJIHO, HO BBl BCe PaBHO MOXKeTe Hac/IaKIaThCs IUIsDKeM! ).

4. Ecyit HU iepBOe, HM BTOPOe yCJIOBVe He BBIIOJIHSAIOTCH, IIporpaMMa IHepexoauT K 010Ky
else. DToT 610K Oy[eT BBIIOIHATHCS TOJIBKO TOIZA, KOorja He OyeT COJHEYHO (sunny ==
False). B aToMm cityuae Ha akpaH OypeT BbIBeZleHO coob1rieHe "MoxkeT ObITh, CEerOIHs Ty dllle
ocrarbcs goma." ().

It's a bit chilly, but you can still enjoy the beach!

ITopsok ycioBuii BaXkeH, IOTOMY 4YTO aJITOPUTM BBIITIOJIHAET VX OHO 3a JIPYTVIM CBEPXY BHWS.
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Kax ToJIbKO yCJIOBUME WMCTMHHO, BBIIOJIHAETCS COOTBETCTBYIOIIMII OJIOK Kopda, M IIporpaMMa
BBIXOOWUT M3 CTPYKTYPHI if/elif/else. DTO O3HavaeT, uTo 6yﬂ,eT BBITIOJIHSTHCS TOJIBKO OIMH OJIOK
KOZIa, B 3aBMCMMOCTM OT TOTO, KakKoe YyCJIOBMe BBIIOJIHSAETCA IepBbIM. B manHOM cityuae
IlepeMeHHas temperature He BJIMsieT Ha BBbIIIOJIHeHMe OJIOKa else, IOTOMY UYTO IIOTOK aJIrOpUTMa
JOoCTUraeT 3TOVI TOYKM TOJIBKO TOrda, Korga Hpenbiayiie yciaoBws if m elif, BKIIOUarOIIVe
IIepeMeHHYIO sunny He BBIIIOJIHSIOTCS, TO eCTh Korja sunny == False. CiieoBaTesIbHO, Os10K else
OyaeT BBIIOJIHATBECH, KOTa He OyJleT COJIHEYHO, BHE 3aBUCHMMOCTV OT 3HadyeHWUs IlepeMeHHO
temperature.

ITomHMTE, YTO ONEpaTOPHI if/else MOTYT 0OpabaThIBaTh pas/IMUHbIe YCIIOBVS U ITO3BOJISIOT Ballley
IporpamMme MPVHUMAaTh pas/INyHbIe pellleHys Ha OCHOBe 3Tux yci1osuit. OHM ITIOX0XXNM Ha BEIOOD,

KOTOPBIVI BBI lejlaeTe B UT'pe 1 KOTOPHIVI OIlpefiesiseT pe3yJsIbTar.

Wrak, pasragplBaeTe JIM BBl 3arajky, IUIaHVpyeTe IUIDKHBIE IIOe3IKM WIM co3JaeTe
3axBaThIBaloOlIIVie IIPOrpaMMBbl, oIlepaTopsl if/el se B Python — Barm HageXxHble MHCTPYMeHTHI 114
OPVHSTHUS PeIIeHnN B BallliX aJIfOpUTMaXx.

EcTb 711 uTO-HUOY /B ellle, YTO 4 JOJDKEH 3HaTh 00 YCIOBHBIX BhIpakeHMsX B Python 76!

[a, ecTb ellie Koe-4To, YTO HY>KHO 3HaTh 00 YCJIOBHBIX BeIpakeHMsix B Python:

» Biio)kKeHHBIe yCJIOBHBIE OIlepaTOpbl: BbI MoXeTe 1CIIOIb30BaTh YCJIIOBHBIE OIEepaTOpPhI
BHYTPM YCJIOBHBIX OIlepaTOpOB [l peajmsaluy Ooslee CJIOKHBIX clleHapueB. OHU
M3BECTHBI KaK BJIOKEHHBbIe yCIIOBHBIE orepaTopbl. BHyTpu Or1oka if mim el if BbI MoXxeTe
IIOMeCTUTh ellle OIWH omeparop if [UIg JajgpbHeNIero yTOYHEHWs YCJIOBUM C
IOTIOITHUTEIbHBIMU KPUTEPVISIMIL.

(NB: I1oopobHee 0 B.10:xeHHbIX cCIpyKmMYypax Mol no20Bopum 6 koHye eAabbl.)

» Ilernovka yCJIOBHBIX OII€paTOPOB: B HEKOTOPBIX CIydasiX y BaC MOXET OBITh HECKOJIbKO
IepeKpPBIBAIOIIVIXCS YCIIOBUIL, TO €CTh aJIFOPUTM MOXKeT BBIIIOJIHSATh HeCKOJIBKO 0J10K0B if B
3aBUCHMOCTH OT 3HaueHs repeMeHHoON. CMHTaKCHUC I [elloueK YCJIOBHBIX OIlepaTOpoB

CIIeTYFOIIIVIVA:

if conditionl:

M

# code block
if condition2:

4 # code block

a

if condition3:

6 # code block

B srom ciiydae kaxapm omepaTop if OyreT BBIIOIHATBCS He3aBUCUMO, U WX
COOTBETCTBYIOIIMEe OJIOKM KOJIa OYAyT BBIIIOJIHATBCS, KOTTIA VX YCJIIOBUS OyIIyT ICTMHHBIMU

True.

Bor npuMep 11eroukm ycJI0BHBIX BEIpa)KeHUII, B KOTOPBIX YCIIOBMA MOTYT IepPeKpbIBaThCs,
YTO IIPUBOAUT K BBIIIOJTHEHWIO HeCKOJIbKMX OJIOKOB if:
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# Prompt the user for their age

2[age = int(input("How old are you? ")}

4# Check the age range using chained conditionals

51if age > 13:

6 print("Congratulations, you've survived your childhood!")

if age > 18:

8 print("You’'ve made it through the rollercoaster of teenage years!")

9lif age = 35:

10 print("You're now a fully-fledged adult, and bills are your new best friends!")

111if age >= 65:

12 print("Welcome to the exclusive club of senior citizens! Discounts await!"}

A

BusyarmsupyiiTe momaroBoe BbIIIOJIHeHe 3Toro kofa Ha PythonTutor: https : //tinyurl.com/2s42xwnc

B osTroM Kome yciIoBMS He SBJISIOTCS WCKITIOUMTEIBHBIMM, M KaXObIl OJIOK Oymer
BBITIOJTHSITBCS, €CIIV Oy/IeT BBIIIOJIHEHO COOTBETCTBYIOIIee BO3pacTHOe yciosue. Hamprmep,
ecI TIOJIb30BaTelIb BBeHeT Bo3pacT 15 jieT, mporpamma Hamedaraer "Congratulations,
you've survived your childhood ! " (ITo3mpasisiem, Bbl mepexxwiv csoe Aetctso!). Ecim
I10JIb30BaTelIb BBeleT Bo3pacT 25, mporpamma HaredaTaeT oba "Congratulations, you've
survived your childhood!" (ITo3gpasiisieM, BeI Hepexxmiu cBoe feTcTso!) 1 "You've made it
through the rollercoaster of teenage years !" (Bbl mpeopmosen aMepuKaHCKME TOPKU
ITOJTPOCTKOBOrO Bo3pacral). [laBaviTe IIOCMOTPMM, YTO IIPOM3OV/IET, KOTAa II0JIb30BaTEITh
BBezleT Bo3pact 40 Jiet:

How old are you? 40
Congratulations, you've survived your childhood!
You’ve made it through the rollercoaster of teenage years!

You’'re now a fully-fledged adult, and bills are your new best friends!

Kak Buaure, 5T pacrievaTtku OTpakalOT 3Tambl, MPOVIEHHbIe IIOJIb30BaTe/IeM, B
3aBUCMMOCTM OT €ro BO3pacTa, YTO MO3BOJISIET OHOBPEMEHHO BBIOIHATh HECKOJIBKO
YCIJIOBUIL.

Yupomennoe Beramciaenne: Python ncnomnesyeT yrpolieHHOe BeIUMC/IeHMe B YCIIOBHBIX
oIrepaTropax. DTO O3HAaYaeT, YTO eC/IM pe3yJIbTaT yCIOBMS MOXeT OBITh oIlperiesieH Ha
OCHOBe IIepBOVI YacCTV YCJIOBMS, BTOpasl YacTh BBHIIOIHATHCS He Oymer. Hampumep, B
ycoBum and, ecyIv IIepBBIVI OllepaH], MMeeT 3HadyeHMe False, BTOpOVI ollepaH] He Oyper
BBITIOJIHSITBCH, TIOCKOJIBKY OOIINII pe3yJIbTaT Beerda OyrieT False.

Tepnapabp1 oneparop: Python Taxke mperocrassiseT KOMIIAKTHBIVI CIIOCOO HaIlViCaHMS
IIPOCTBIX YCJIOBHBIX BBIpa’KeHWVI, Ha3bIBaeMBbIVI TepHAPHBIM OIlepaTOpPOM. DTO II03BOJISIET
BaM OLIEHWUTH yCJIOBME Y BEPHYTh OOHO 3Ha4YeHwe, eCIy yCJIOBMe WCTUMHHO, VI Opyroe
3HaveHMe, eCjIv yCJIOBUe JIOXKHO. CunHTaxcimc crrenyrommi: value = true_value if condition else
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false_value. ITpumep:

# Prompt the user for the speed of their vehicle

2| speed = int(input("Officer: What was the speed of your vehicle in mph? "))

41# Use the ternary operator to determine the response in the officer'’'s message
response = "speeding ticket, sorry" if speed > 70 else "high, five!"

print(f"0fficer: Alright, I may have to issue you a...{response}. Drive safe!")

\ BusyaymsupyiiTe 1omaroBoe BbIIIOJIHeHVe 5Toro kofa Ha PythonTutor: https : / /tinyurl.com/e6b9v554

B sTOoM Kope omeparop ImeudaTy BKJIIOYaeT B OTBeT odullepa pesyJibTaT TepHapHOIO
oreparopa, uro dQopMmupyeT coolllleHre C OTTeHKOM IOMOpa, BBIIMCHIBag «speeding
ticket», ecyim ckopocTsb npessbiaer 70 Mwib B 4ac, u urpusoe «high five», ecyim ckopocTs B

IpenejiaX HOpMbI. COO6IJ.I€HVI€ TaKoKe IIPM3bIBA€T K 6630HaCHOMy BOJXIIE€HWIO!:

Officer: What was the speed of your vehicle in mph? 45

Officer: Alright, I may have to issue you a... high, five!. Drive safe!

Officer: What was the speed of your vehicle in mph? 85
Officer: Alright, I may have to issue you a... speeding ticket, sorry. Drive

safe!

Takmm o6pa30M, BBIIMEYIIOMAHYTBIE aCIIEKThI ABJIAIOTCA JOIIOJTHUTEIbBHBIMNU COO6pa)KeHV[$IMVI,
KOTOpBIe CJIeyeT YUYMUTBHIBAaTh IIpU paboTe C YCIOBHBIMM BbIpakeHusMmm B Python. Yerkoe
IIOHVMaHVe 3TVX KOHIIEIIIMI IIO3BOJINT BaM IncaTh Oosiee rOKmit v 9 PeKTUBHBIN KO, IIpU
paboTe co clieHapysMH, IIPEJIIIoIIarafoIMI IPVHSTYIE CJIOKHBIX PeIeH.

4.2 Onieparops! match/case

Tenepw 0abait nozobopum 00 onepamopax match/case 6 Python. ObsscHu Bce, umo MHe HY*KHO 3HAMb O
Hux, 8 Becesoil u mbopueckoil hopme, ucnoab3ys uepobule npumepsL.s2

Haunnas ¢ Python 3.10, orepaTtop match/case IipeficTaBieH Kak HoBasi (PYHKIIVS, Ha3blBaeMas
«COIIOCTaBJIeHVeM CTPYKTypPHOTO ItabioHa». OH IpegocTaB/IsieT MOITHBIN ¥ KPaTKMU CIIOCO0
COIIOCTaBJIeHMs, M3BJIeUeHNs] 3HAa4YeHUV VI PellleHVs CIy4daeB WIM OTBeTBJIEHWUII Ha OCHOBe

111a0JIOHOB.

OcHoOBHOVI cMHTaKcuc orlepaTopa match/case B Python BeimanuT ciaenyroniym obpasom:
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match expression:
2| case valuel:
3 # Code to execute if expression matches valuel

case value2:

n

# Code to execute if expression matches value2

7|case valueN:
8 # Code to execute if expression matches valueN
9| case

# Code to execute if no cases match

BoT pacmmdposka cuHTaKCcHCca:

P expression: BerpaxeHne, 3HaueHye KOTOPOro OyeT cpaBHMBATLCS ¢ OJI0KaMU case.

» valuel, value2,valueN: Bo3moxHBle 3Ha4YeHMS, KOTOPBIM MOXET COOTBETCTBOBATh
BbIpa’keHVe. DTO MOTYT ObITh KOHCTaHTBI, IlepeMeHHble VIV JlaKe I1a0I0HEI.

» _: Ciayuay IOOCTAaHOBOYHOIO 3HaKa, KOTOPBII COOTBETCTBYeT JIIOOOMY 3HaudeHWUIO,
KOTOpOe He ObUIO SIBHO YKa3aHO B IIpeIbIIyInx OIoKax case.

BuyTpm Kaxmoro O0j10Ka case KO BBIIIOJIHSETCS, KOIZa BbIpakeHMe COOTBETCTBYeT
COOTBETCTBYIOIIeMY 3HadeHMIo. Ecii coBIapjaloT HeECKOJIBKO OJIOKOB case, BBITIOITHSETCS
TOJIBKO KOJ], 13 IIEPBOT0 COBIIajiatolero 610ka case.

Orneparop match/case obecrieunBaeT KpaTKuil cI1ocod oOpaOOTKM HeCKOJIBKMX CIydaeB Ha
OCHOBe 3HaueHMs BbIpaXkeHNs, felasi Kof, 0oslee ynTabOesIbHBIM 1 YCTpaHsisl HeOOXOOVMOCTD B
IJIVHHBIX ITeII0OYKax ommepaTopos if/etif/etse.

ITomHmTe, uTO OmEpaTOp match/case 6pUT ITpescTasiieH B Python 3.10, mostomy yGenyrech, 4To

y Bac ycTaHOBJIeHa COOTBeTCTBYIoIas Bepcusi Python g vicrionpsoBanms 310 QYHKINN.

HaBanTe paccMOTpMM oIlepaTop match/case Ha BBIMBIIUIEHHOM IIpMIMepe 3aKas3a IIMIILBL.
ITpencraBbTe, UTO BBI JIFOOMTEIH OWIIIIBI ¥ XOTUTE 3aKas3aTh MUIIILY C PasHBIMM HadMHKaMIL.
Wrak, naBaiiTe IOCMOTPUM, KaK MBI MOXKeM VCIIO/Ib30BaTh OllepaTop match/case 1j1g 00paboTKm

3TOVI CUTYaITuIL:
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pizza = input("What pizza would you like today? (veggie/meat/hawaiian)"}

3|match pizza.lower():

4 case "veggie":

5 toppings = "Mushrooms, olives, and peppers"

6 case "meat":

7 toppings = "Ground beef, sausage, and pepperoni”
8 case "hawaiian":

9 toppings = "Ham, pineapple, and extra cheese"

10 case

| toppings = "Tomato and cheese only"

W

print(f"You ordered a {pizza} pizza with toppings: {toppings}")

B sTom nmpumMepe MBI cripaliviBaeM I0JIb30BaTesIsl, KaKyo NIy OH XO4YeT 3aKa3aTh B IIepBYIO
odepellb. 3aTeM C IIOMOIBIO oOIlepaTopa mMmatch/case OIIPeHeIISIOTCS COOTBETCTBYIOIIVe
HaumHKM. Kaxzpii case O10ke match ImpoBepsieT, COOTBETCTBYeT JIM HavMeHOBaHMe IIVIIIIbI
OJHOMY W3 yKa3aHHBIX 3HadeHmI. Ecm coBnageHue HaliIeHO, COOTBeTCTBYIOIIVE
VIHTpeIVIeHTbl MpHuCBaMBalOTCsA IlepeMeHHOM toppings. Ecam Hu ogmH M3 cIydaeB He
COOTBeTCTBYeT TIMIIlle, cpabaTbiBaeT cCjIy4ayl IIOJCTaHOBKM, YKa3bIBaIOIIMII Ha 0a30BYIo

HAYMHKY IS TIALIBL:

What pizza would you like today? (veggie/meat/hawaiian) Hawaiian

You ordered a Hawaiian pizza with toppings: Ham, pineapple, and extra cheese

What pizza would you like today? (veggie/meat/hawaiian) surprise me!

You ordered a surprise me! pizza with toppings: Tomato and cheese only

C omeparopoM match/case BbI MOXeTe 3JIeTaHTHO oOOpabaTeIBaTh pa3IMyHbIe CiIydan B
3aBMCVMOCTM OT COBIAQJAMOIIETr0 3HadeHMsd. ODTO yiIydllaeT YMTAaeMOCThb W CHVDKaeT

HOTPeOHOCTD B CJIOKHBIX CTPYKTYpax if/elif/else.

Xopouio. B onepamope match s Busxy, umo Bui ucnosvsobasu xomanoy «lower()». Hyxro au
Bcmabaamo e2o kaxOoblLil pas, k0eda s ucnov3yto 8 kode onepamop match/case?63

Hert, ncnionip3oBaHme kKoMaHAwI lower() B oriepaTope match OpUIO XapaKTepHO ISl IIpuMepa C
Ha4MHKOM It InIiibl. OH MCIIONIB30BaJICS IS IIpeo0pa3oBaHms II0JIb30BATeILCKOTO BBOMIA B
HVDKHWUI PEeTrVUCTp, 9YTOOBI COIIOCTaBJIeHVe He YUUTHIBAJIO PEerucTp. DTO O3HAadaeT, dTo
He3aBVCVMO OT TOT0, BBOIWT JIU IOJIb30BaTeslb «veggie», « VEGGIE» i «VeGGie», aTo 6yner

CUMTaTbCA COBIIaIE€HMEM.

B oOmem, BaMm He HY>KHO WCIIOJIb30BaTh lower() B KaXaoOM oIllepaTrope match/case. 210
HeOOXOOVMO TOJIBKO B TOM CJIy4vae, eCjIvi Bbl XOTWTE BBIIOJIHUTH COIIOCTaBJIEHME Oes ydera
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pervicrpa. Ecyiv pervcTp BXOAHBIX 3HaUEHWII He VIMeeT 3HaueHMs IV eIV Bbl XOTUTe, YTOObI
NpVHMMaJICs BO BHUMaHMe PervicTp, Bbl MOXKeTe OIyCTUTh KoMaH/y lower().

4.3 Oneparops! nukia For

[oxanyicma, 0atl kpamkoe mexuudeckoe onpeodeserue yuka for.6

Koneuno! Iuxi for — 3To mporpaMMHasi KOHCTPYKIIMS, KOTOpas II03BOJIZeT MHOTIOKpPaTHO
BBITIOJIHSITE OJIOK KOJla OIpezie/IeHHOe KOJIMYeCTBO pa3 WV IS KaXXII0To 3JIeMeHTa B KOJUIEKIIVL.
Omna citeyet o0111eMy CMHTaKCHUCY:

for variable in iterable:

2 # Code block to be executed

B sToM cuHTaKCcHCe:

1. variable: Dro mepemeHHas, KoTopas IpMHMMAaeT 3HadyeHMe KaXIOro >3JIeMeHTa B
UTepupyeMoM OOBeKTe BO BpeMsi KaXII0V UTepaly (IOBTOPeHMN) HMKIIa.

2. iterable: ITpencraBiser nociteoBaTeIbHOCTD VIV HAOOP 3JIEMEeHTOB, HallpyIMep JIyalla3oH,
CIIVICOK VIV CTPOKY.

3. code block: fIBrsieTcst KOIOM, CIIEAYIOIIVIM C OTCTYIIOM IIOJT OTIepaTOpoM for, COCTOSIIVIM M3

Ha6opa VIHCTPYKL[VIVI, KOTOpPbIe NOJIX)KHBI BBITIOJTHATHCA MHOTOKPATHO.

Bo Bpems1 Kakmovt uTepanym 1yKiIa IlepeMeHHas ITpYHUMaeT 3HadeHe CJIeyIoIero sj1eMeHTa B
UTeparnyy, ¥ BBIIOIHSAETCs 070K Kofa. DTOT Ipollecc MpOJIoiDKaeTcs A0 TeX ITIop, TOoKa Bce
3JIEMEHTHI B UTepupyeMoM o0beKTe He Oy1yT oOpaboTaHblI.

Iyt for ocobeHHO T0JIe3€H, KOIa MbI 3apaHee 3HaeM KOJIMYEeCTBO MTepalluii, KOTOpble MBI
XOTVM, 4TOOBI OJI0K KOJIa TIOBTOPSJICS, VWIM KOTa MBI XOTUM IepeOpaTh HabOp 2j71eMeHTOB. DTO
yIIpoIllaeT IOBTOPSIOIIMecs 3afauy U I03B0JIgeT HaM 3(PdeKTMBHO BBIIOIHATEL olepaiuu 0e3
HaIvcaHMs M30BITOYHOTO KOJIa.

Tenepsv daBati nocmompum Ha yukavl for 6 deiicmBuu 8 Becesoil u mBopueckoil hopme, UChoAb3Ys 3a0abHble
npumepsL.°

Koneuno! [TaBariTe m3y4nM MUp omepaTopos Imkila for sispika Python Ha HeckombKmx 3a0aBHBIX
IpuMepax.

4. IToocuem c aeexocmuio. LInkit for 1mo3Bossier Ge3 TpyAa IIOACUMUTHIBATH UMCIIA B YKa3aHHOM
nuamrasoHe. Hampumep, uToOer mocumntars oT 1 1o 10, MOXHO MCIIOIB30BaTh (DYHKIINIO
range ():
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# range(l, 11) generates a sequence from 1 to 11-1, i.e from 1 to 10

]

for number in range(1l, 11):

print{number)

\ BusyanmsupyiiTe mommaropoe BBIITOITHeHMe 3Toro Koia Ha PythonTutor: https : //tinyurl.com/pcvbud98

DToT Kop, OyZieT UTepaTBHO ITevaTaTh uncia oT 1 7o 10, uTo ymporiaeT mojacyer.

W 0 N U R~ Ww NP

=
(=}

5. Illae k ycnexy. Bpl Takke MOXKeTe KOHTPOJIMPOBaTh pasMep IIlara Impu Iepebope AuanasoHa.
ITpenmosioxmmM, Bbl XoTuTe cocunTaTh OT 1 1mo 10, HO BKIIOYATh TOJIBKO YeTHBIE YKCIIA.
braronaps nmapamMeTpy 111ara Bbl MOXeTe JJOOMTBCS 3TOTO:

# the last parameter in range() is the count step

(%]

for number in range(2, 11, 2):

(€8]

print (number)

BusyanmsupyviTe nomaroBoe BBIITOJTHeHe 3Toro Kofa Ha PythonTutor: https : / /tinyurl.com/ycysvpds

B sTOM cityuae nuki HauMHaeTcs ¢ 2 1 yBeJIm4uBaeTcs Ha 2, 1oka He gocturHet 10, mevaras

IIpV 5TOM TOJIBKO YE€THBIE YMCiia.

o D N

6. ITobyxBennvin 6v1600 Boawedbnozo Caoba. Llykit for He orpaHMuYMBaeTCd 4UMCIaMM; OH TaKXe
MOXeT repedupaTh CMBOJIBI CTPOKM. JlOITycTiM, y Hac ecThb BosieOHoe c10Bo «abracadabra»
(«abpakamabpa»), ¥ MBI XOTMM OTOOPa3UTh ero OyKBbI OJHY 3a APYTOL:
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magic_word = "abracadabra"

[+

print(f"Let’'s unveil the magical letters of ‘{magic_word}’': ")
for letter in magic_word:
print{"+---+"

5 print{f"| {letter} |")

\ BusyaymsupyiiTe mommaropoe BBIITOTHeHMe 3Toro Kofa Ha PythonTutor: https : //tinyurl.com/2p8vdpnm

3amyck 3Toro Kojia 0To0pasuT Kax/1yio OyKBy BOJIIIEOHOro cJIoBa B BOJIIIIEOHBIX KBajpaTUKax
Ha OTAEJILHBIX CTPOKaX, pacKpbIBasi €ro CKPHITYIO CIITY.

Let’s unveil the magical letters of ’abracadabra’:

+---+

7. 3axaunanue ymuoxenus. vk for MOXKHO MCII0/Ib30BaTh 1171 CO30aHMs TaOIMI yMHOXeHMs 0e3
ocoObix ycwmmit. Ilpenmoroxmm, BB XOTWUTe pacredararb TaOIMIly YMHOXEHWS I
3amaHHoro umcia ot 1 mo 10:
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number = int(input("Enter a number to cast a multiplication spell: "))
for i in range(1l, 11):
result = number * i

print(f"{number} x {i} = {result}")

\ BusyamsupyiiTe mommaroBoe BBIITOTHeHe 3Toro Kofa B PythonTutor: https : //tinyu rl. com/3fmfxdap

3ar[yc1< 93TOro Koga 0T06pa3VIT Ta6m/1uy YMHOX€eHVA U1 911Ciia, BBEJEHHOI'O I10JIb30BaTejIeM,
IIOKa3bIBasd KaXIIYIO OIlepaliiito YMHOKEHVIA BMeCTe C COOTBETCTBYIOIIVIM PeE3yJIbTaTOM.

Enter a number to cast a multiplicaticn spell: 7

7x1=7
7x2=14
7 x3 =21
7 x 4 =28
7 x5 =35
7 x6 =42
7 x 7 = 49
7 x 8 = 56
7 x 9 = 63
7 x 10 = 70

5. Ilpeobpasobanue cmpok. Ly for Taxke MOXHO WCIIO/Ib30BaTh IS MaHWITYJIIPOBaHMA
CTpOKaMU, HalTpuMep JjIs ITpeobpasoBaHmsl permcTpa Kaxaoro cumsosia. JomycriM, y Hac
ectb crpoka «Hello, World!», m MBI XOTMM IIpeoOpa3oBaTh ee B CUMBOJIBI BEpPXHETO
perucrpa:

1| text = "Hello, World!"

2| converted text = ""

y| for char in text:

4 converted_text += char.upper()
5|print("Original text : ", text)
6|print("Converted text: ", converted_text)

N

3armyck storo kopga HareudataeT «HELLO, WORLD!», mpeoGpa3ys Bce CMBOJIBL B CTPOKE B
BEPXHWVI PETUCTP.

BusyarmsupyiiTe IoImaroBoe BbIIIOIHeHVe 3Toro Koxa B PythonTutor: https : / /tinyurl.com/2p8kw9ee

Original text : Hello, World!
Converted text: HELLO, WORLD!
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Kax Bupure, 1mmxi1 for — MoIrHasg KOHCTPYKIIMS, yIIpOIIalolias UTepaluio ¥ MO3BOJISIONIasd

BBIIIOJIHATE  IOUP OKUM Kpyr 3a1ad4, OT CO3daHMsdA MaTeMaTM4dYeCKMX  IIIa Gs10HOB pate}

MaHUITYJINPOBaHMS CTPOKaML. Ero YHVBEPCAJIBHOCTD V1 IIPOCTOTA VCIIOJIB30BaHVAA eJIal0T €ro

neHHbIM MHCTPYMEHTOM B BallleM Iy TEIIeCTBUN 110 IIPOIrpaMMMPOBAaHIIO.

4.4 Oneparops! nmkia While

[oxanyiicma, 0atl kpamkoe mexHuueckoe onpedeserue yuraa while.o6

yxot while — 3To omepaTop ympasjieHVs IIOTOKOM B IIPOrPaMMIUPOBaHWUM, KOTOPBIV ITO3BOJIAeT

MHOTOKpPAaTHO BBITIOJIHATE OJIOK KOIa IO TeX MOp, IOKa 3aJaHHOe yCJIoBUe BhINTOTHSAeTcs. OH

IIpenocTraBisieT crrocob CO3daHNMs IUKIIOB, KOTOPBIE ITOBTOPAKOTCA HOVMHaMMWYECKM Ha OCHOBE

OLI€EHKN YCJIOBMZ, a He 3apaHee OIIpelleJIEHHOI'o KoJInm4yecTBa V[Tepa]_IVIVI. LIT/IKJ'I while coctouTt u3

yCJI0BMSI, KOTOpOe ITpoBepsieTcs Ileper], KaXkIoV uTepallyier, 1 IIoKa yCJIoBYe OCTaeTCsl UICTVHHBIM,

BBITIOJIHsAeTCS OJIOK Kofa BHYTpM HMKiIa. LMK mpopmorpkaeTcs: 10 Tex IIOp, IIOKa yCJIOBUe He

CTaHeT JIOJKHbIM False, I10CJIe Yero IiporpaMMa BBIXOOUT M3 HVKJIa U ITpOOOJDKaeT CJ'IE):LYIOH_IVIVI

Ha0Op MHCTPYKIINTA.

CunHTakcyc 1mKiIa while CJIETYIOIIIVAVA:

while condition:

# Code block to be executed

B sToM cunTakcuce yciiosue condition mpezcrasisier coOOvI JIOIMUecKoe BhIpaKeHe, KOTopoe
BBIUMCIISIETCS ITepert KaKmont nteparivent. [Toka condition sieisieTcst icTMHHBIM, 0J10K Kojia code
block Oymer BBITIOIIHATHCS; €CIM OHO JIOXKHO, IIMKJI 3aBepliaercs. BHyTpu code block, BbI
MOJKeTe BBIIOJIHATE JII0Oble HY)KHbIe OIlepaliy Wi BeIuMciIeHns. [locte BoinmonHeHMs code
block mporpamMma Bo3BpalllaeTcss K Hadaly IIMKJIA ¥ IIOBTOPHO OLI€HVBAeT YCJIOBUE, YTOOBI
OIIPeNIeITNTh, IIPOIOJDKUTD BBIIIOJTHEHVIE ITVKITA VIV BBIVITH 13 HETO.

YToObI 1130€XaTh OECKOHEYHBIX IIMKJIOB, KOTOPbIE IIPOIOJDKAIOT BBIIIOJIHATHCS OeCKOHEeUHO 0Oe3
OCTaHOBKM, BaXXHO yOenuThbcsd, uTo condition B KOHEUHOM mMTOTre CTaHOBUTCA JIOKHBIM. Ecim
condition HuUKOrza He CTAaHOBUTCS JIOKHBIM, LMK OyJieT IOBTOPSATbCS OeCKOHeYHO, 4YTO
IIpuBeeT K 3aBMCAHMIO WIM cOOI0 mporpaMMbl. UTOOBI IpenoTBpaTUTh 3TO, OYEHB BaKHO
crpoekTupoBaTh condition TakuMm oOpa3oM, UTOOBI ITMKII MOXHO OBUIO 3aBepIIUTb. DTOTO
MOYXHO JIOCTWYb, BKJIIOUMB B IIMKJI IIepeMeHHble IV OIlepaTopbl, KOTOpble OOHOBIISIOT WIN
m3MeHsIOT condition, rapaHTUpPYsl, YTO OHO B KOHEUHOM MTOre OyZeT OlleHeHO Kak JIOKHOe 1
ITOKMHET UKL,

Tenepv daBanime paccmompum yuxast while 6 deiicmBuu Beceao u mbopuecku, Ucnosv3ys 3ababHovie
npumepu..o’
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Koneuno! [TJaBariTe paccMOTpyM IMKIIBL While Ha HEKOTOPBIX 3a0aBHBIX IIpUIMeEpax:

1.

r2

(9]

el

o5}

Cuumaem obey. IlpencraBpTe, UTO BBl HbITaeTech 3aCHyTb, HO He MoXkeTe. [laBaviTe
HaIuIleM IIporpaMMmy, KOTopasi CduTaeT OBell, II0Ka Bbl OKOHYaTeJIbHO He 3acHeTe. Bot
ee KOoJI:

# Initialize the variable sheep to 0

sheep = 0

# Prompt the user for their sleep status

asleep = input("Are you asleep yet (yes/no}? ")

# Continue the loop as long as the user is not asleep
while asleep.lower() != "yes":

sheep += 1

print{(f"Counting sheep #{sheep}: Baaa...\n")

asleep = input("Are you asleep yet (yes/no)? ")

# Once the loop is terminated, acknowledge that the user is asleep

print{"You've fallen asleep! Sweet dreams!")

BusyarmsupyiiTe mommaroBoe BbIItoiHeHve 3Toro kofa B PythonTutor: https : / /tinyurl.com/2p8kw9ee

B 3TOM KOme MBI MMUTHpPYEM IIOfICYeT OBell, YTOObI ITOMOYb ITOJIb30BATEIIIO 3aCHYTb.
[TporpaMma 3amparimBaeTr y II0Ib30BaTelIsl CTATyC CHA C IIOMOIIbI0 PyHKImM input().
[yxo1 while IpoospkaeTesi 10 Tex IOp, IOKa IojIb30BaTesIm He OTBeTUT "yes" («ga»).

BHyTpu nukiia MbI yBeMuMBaeM KOJIM4IecTBO oBell sheep Ha 1 u medaraeM coobiieHwe,
yTOOBI IIOMOYb IIOJIb30BaTeII0 BU3yaIM3MPOBaTh OBIly, IepelpBIrMBaIOIIyI0 Yepes3
orpamy. 3aTeM MBI CHOBa 3alpalllBaeM Y IOJIb30BaTesId cTaTyc cHa. Kak ToibKO
IojIb30BaTesib OTBedaeT "yes', ycioBMe LMKIIa while cTaHOBUTCA False, M mporpamma
BBIXOOWUT M3 IMKiIa. HakoHell, Mbl IledyaTaeM cOOOIlleHVWe O TOM, UTO IIOJIb30BaTeslb
3aCHY/JL

BakHO OTMETWUTB, UTO B 3TOM IpUMepe MBI 3apaHee He 3HaeM, CKOJIBKO pa3 Oyrer
HOBTOPAThCA UMK LIMKI mpopospKaeTcs 10 Tex IIOp, IHOKa II0JIb30BaTeslb He OTBeTUT
"yes", ¥ KOJIMUeCcTBO MOBTOPEHMI IVIKJIa 3aBVICUT OT BBOJIa II0JIb30BaTesIs.
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Are you asleep yet (yes/no)? no

Counting sheep #1: Baaa...

Are you asleep yet (yes/no)? no

Counting sheep #2: Baaa...

Are you asleep yet (yes/no)? no

Counting sheep #3: Baaa...

Are you asleep yet (yes/no)? yes

You’'ve fallen asleep! Sweet dreams!

Pasbaoxupobra cynoyxa ¢ cokpobuyamu. IlpencraBbTe cebsi OXOTHMKOM 3a COKPOBUIIIAM,
MBITAOIIVIMCS OTKPBITh TaMHCTBeHHBIN CYHOYK. K coXxaneHwo, cyHAyK 3amiepT, 1 BaM
HY>XHO IIPOAOJDKATh yraJblBaTh CEKPETHBIVI KOII A0 TeX IIOp, IOKa He HamJIeTcs KOfI,
OTKpBIBAIOIMII ero. [laBaviTe HamnmilleM IIPOrpaMMy, VMUTHUPYIOIIYIO 3Ty OXOTY 3a
COKPOBUIIIAMIL:

# Define a secret word and generate the secret code

secret word = "OpenSesame"

secret_code secret word.swapcase()
# Prompt the user to enter their guess

guess = input("Enter the secret code: ")

# Continue the loop as long as the guess is incorrect
while guess != secret_code:
print("Wrong code! Try again.\n")

guess = input("Enter the secret code: ")

# Print a message indicating the chest open

print("Congratulations! You've unlocked the treasure chest!")

N\

B sTOM Kosle MBI MOzIeNIMpyeM CeKpeTHBIVI KO, KOTOPBIVI HY>KHO IIPaBWIBHO yrajarh,

BusyarmsupyiiTe IOIIaropoe BBIIIOIHeHVe 3Toro Koia B PythonTutor: https : //tinyurl.com/2p8kw9ee

4TOOBI OTKPBITh CYHIYK C COKpOBUIIIaMM. secret_word ompepersiercsa Kak "OpenSesame".
Mps1 reHepupyeM secret_code, MeHsisI PeTVICTP CMMBOJIOB B secret-word ¢ TIOMOIIIBIO MeTofa

swapcase() .

[TporpaMma mipeyiaraeT IIOJIb30BAaTeII0 BBECTV CBOe IIPeAIIOJIOKeHMe C IIOMOIIBIO
dysxumm input (). ux while mpomorpkaeTcst 10 Tex IOp, MHOKa Jorajgka He paBHa
secret_code. BHyTpu 1IMKJIa MBI TIedaTaeM cOODIIIeHIe O TOM, UTO guess HeBepHO, 11 CHOBa
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HpesjiaraeM II0JIb30BaTeIl0 BBECTU CBOIO Jlorafiky. Kak Tosbko mosb3oBaTesib BBOIAUT
HpaBWIbHBIN Secret_code, yCJIOBMe IMIKIIa CTAHOBUTCS False, ¥ IIporpaMMa BBIXOIWUT 13
mykia. Hakoselrl, MpI IedgaraeM coOOOIIleHMe, IIO3[paBiIsiollee II0JIb30BATeNIsI C
OTKPBITVEM CYH/IyKa C COKPOBUIIIAM.

Enter the secret code: OpenSesame

Wrong code! Try again.

Enter the secret code: opensesame

Wrong code! Try again.

Enter the secret code: oPENsSESAME

Congratulations! You've unlocked the treasure chest!

OTu 3abaBHBIe IIpMMePBl AeMOHCTPUPYIOT, KaK MOXXHO WCIIONIb30BaTh HMKIBI while mis
CO37laHVsl MHTePaKTUBHBIX U yBJIeKaTeJIbHBIX IIporpaMM. VIcIosib3ys TBOpUecKye ClieHapuw,
MBI MOXXeM CIIe/IaTh IIporpaMMIMpoBaHie OoJlee yBiIeKaTeIbHBIM VI IIPUSTHBIM.

B npumepe «Cuumaem oBey» o1 cnipawiubaeme noav3obamens 06axovi, cnum au oH. PazBe smo He
Auwinee! Ecmo au cnocob Hanucams yuka, He 3a0a6as 00un u mom xe Bonpoc 06axobL!68

Bel mpaBel, cripammBaTh 10JIb30BaTelIs IBaXObl B IpuMepe «CumTaeMm OBell», CIIUT JI OH,
HeVICTBUTeIIbHO M3JIIITHe. MBI MOXeM yIIPOCTUTh IIMKJI M M30eXaTb HOBTOPEeHMsI OIHOTO U
TOTO ke BOITpoca JIBaXkIIbl, Mcroyb3ys 1K1 while True ¢ ycioBHBIM oniepatopoM break. Bor
oOHOBJIeHHas! Bepcusi KOJla, KOTopas pellaeT 3Ty Ipobsiemy:

sheep = 0

y|while True:

4 asleep = input("Are you asleep yet (yes/no)? ")

5 if asleep == "yes":

6 break

7 sheep += 1

8 print(f"Counting sheep #{sheep}: Baaa...")

print("You've fallen asleep! Sweet dreams!")

BusyarmsupyviTe mommaroBoe BbIITOTHeHVe 3Toro Kofa B PythonTutor: https : / /tinyurl.com/2p8kw9ee

B srom mcmpasieHHOM Kome mmkil white True OymeT mpomospkaTbcs OeckOHEWHO, ITOKa He
BCTpeTUTcs omepaTop break. BHyTpm nmkiia Mel 3ampaliiviBaeM y IIOJIb30BaTesIsl CTaTyC CHa C
nomombio pyHKIMM input (). Eciv mome3oBaTesib oTBeuaeT 'yes", MBI BBIXOAMM M3 ITMKIIA U
IlepexoM K cJIeflyIoleMy ollepaTopy IIocie IMKiIa. B mpoTuBHOM ciiyuae, ecm mosb3oBaTesIb
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oTBeuaeT 'no", Mbl yBermumBaeM umciao sheep Ha 1 M medaTtaeM cooOlleHMe, YTOOBI
BU3YaJIM3MPOBATh OBILy, IIepelpbIIMBAIOIIYIO0 Yepe3 M3TOPOIb.

VICHOJ’IBSYZ 9TOT IIOOXOH, MbI yCTpaHsIeM M30BITOUYHBIV BOIIpOC " ,J:[O6T/IBaeMC$I XejlaeMoro
I1oBeleH s, ClipalllriBasi I10JIb30BaTeJIsd, CIIUT JIVI OH, TOJIBKO OAVIH pa3 BO BCEM KO/I€E.

EcTb 511t uTO-HMOY B €llle, UTO 5 JOJDKEH 3HaTh 0 nuKkitax for mm while B Python 769

BoT HecKkoJIbKO JT0IIOJTHUTEIbHBIX MOMEHTOB, KOTOpbIe cjleflyeT IIOMHUTH o ImKiiax for n while B
Python:

» MKIIH for:

e Oynkamss  range() O0ObBIYHO —WMcHosyb3yercss B HmKiIax for mIg  cosmaHMA
II0CJIeOBaTeIbHOCTY Ulicell, KOTOPYIO MOXXHO IIOBTOPSITh.

* Omneparop break MOXHO MCITOJIB30BATh I IIPEXXIEBPEMEHHOTr0 BbIXOa M3 KA for
110 3aBepIIIeHNs BCeX UTeParLniL.

* Oneparop continue MOXeT WCIIOJIb30BATBhCS IS MPOITyCKa TEKYIIern WTepanuu U
Iepexoya K cJIefIyIolel uTepary HyKia.

* Bel MOXeTe OpraHM30BBIBATh LVKIIBL IS Pas3/IMUHBIX CTPYKTYp AaHHBIX Python,
BKJIIOYAsl CTPOKM, CIVICKM, KOPTEXV 1 CJIOBAPM.
(NB: I1oopobree 06 smux cmpykmypax 6 credyiouei 21a6e)

» rmxoisl while:

* Yoiosume B 1mile while orleHmMBaeTcs mepen KaXOoW wTepanyer, WM IMKI
MPOJIOJDKAETCs JI0 TeX MOp, ITOKa YCJIOBYE OCTaeTCsl MICTUHHBIM.

¢ Baxto y6e,IH/ITI>C5[, 4TO YCJIIOBVI€ B KOHEYHOM WTOI€ CTAHOBWTCS JIOXKHBIM, YTOOBI
m30exxaTh OeCKOHeUHBIX ITMKIIOB, KOTOPBIe MOT'YT HPUBECT K OeCKOHEeUHOMY 3aITyCKy
OpOrpaMMBL.

* Oneparop break mMoxeT MCHIOIB30BaTECA I IPeX/IeBpeMeHHOTO BBIXOMa M3 IMKIIa
while Ha ocHOBe oIpeselIeHHOIO YCIIOBUS.

* Oneparop continue MOXeT MCIIOJIb30BaThCs IS ITPOIyCKa TeKyIler uTepaimu u
IPOJIOJDKeH s CIleTyIoIIeVt uTeparm IMKIIa.

* IIuxer while mosesHsl, Korja Bbl He 3HaeTe 3apaHee, CKOJIBKO pa3 IVKII JIOJDKeH
MOBTOPSTEC, IIOCKOJIBKY KOJIMYECTBO MTepalliil 3aBUCUT OT OLIeHMBAeMOro yCIIOBYS.

ITonnmManme Toro, Kak 3pdPeKTMBHO VCIOIb30BaTh LVKIIbI, MOXKeT 3Ha4MTeIbHO ITIOBBICUTD Ballly
CIIOCOOHOCTB ITepeOmpaTh JIaHHBIE, BBHIIIOIIHATH ITOBTOPSIONINECS 3aJadi ¥ pelIaTh CJIOXKHBIe
npobiiembl B Python. PexkomeHpayercss Bcerma TecTMpoBaTh M OTIaXWBATh IIMKIIBL, YTOOBI
yOenuThbCs, 9YTO OHM BelyT cebdsi TakK, KaK OXMIAeTcsl, U MpaBWwIbHO 00pabaThIBalOT pasInyHble
ClLleHapUm.
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4.5 Bi1io>XeHHBbIE yIIpaB/IAIOINVE CTPYKTYPBI
Umo maxoe Ba0xennas cmpykmypa ynpabieHus u nouemy oxa noae3na?’o

Biioxennasi ympapisonias CTPpyKTypa — 3TO VIpaBisiolasi CTPYKTypa (Hampumep,
oneparop if, muxi for, mbo mukin while loop), Koropasi pasmemiaerca BHYTPU ApPYTrovt
YIIpaBJIAIoNIer CTPYKTYPhl. DTO II03BOJIZeT pean3oBaTh B IIporpaMMe HeCKOJIBKO YPOBHeV
BeTBJIeH VTN 3allUKIIMBaHVS.

BrioxxenHble ympassitronyie CTpyKTypbl — 3TO MOIHBIE MHCTPYMEHTBI IIPOrpaMMVPOBaHs,
KOTOpBIe IO3BOJIAIOT 0OpabaThIBaTh CJIOXKHYIO JIOTMKY W BBIIOJIHATH CJIOXKHBIe 3agaun. OHU
MO3BOJIAIOT  CO3[aBaTh CJIOXKHBIE ITPOLIECCHI IIPUHSATWS PeIleHU W  OBTOPSIOIIVIeCs
orepanuy, obecriednBasi TMOKOCTb M aJalITMPYeMOCTh IIporpamM. biiaromaps BIOXKeHHBIM
YIIpaBJIAIOMIIM CTPYKTYpaM Bbl MOXKeTe pa3pabaTreIBaTh KO, pearvpyrolyii Ha MHOXeCTBO
YCIJIOBUVI, BBIIOJIHSAIOLIVVI IIOBTOPSIOIIVECS 3a5aull Pas/IMYHOV CJIOKHOCTU U peasIn3y IO
CJIOKHBIe ~ @ITOPUTMBL. ~ DTOT AMHAMWYECKUM IIOJIXOJ JleJlaeT IIporpaMMbl  Oosiee
3 PeKTMBHEIMM ¥ CIIOCOOHBIMM pelllaTh CJIOXKHBIe 3ajlauy, IIOCKOJIBKY OHM MOIYT
aJaITUPOBaTLCA K M3MEHSIOIIVIMCS YCJIOBWSIM, IIPVMHVMATL PelleHNsI Ha OCHOBE MHOXKeCTBa
aKTOpPOB 1 BBIIIOJIHATH UTepallMOHHbIe OIlepaliuy Ha pa3sHbIX YPOBHSIX Iy OMHBI.

OpHako BaXHO pasyMHO VCIIO/Ib30BaTh BJIOKEHHBbIe YyIIpaBJIsSioOlIe CTPYKTypbl U
nojiepXuBaTh yaobounTaeMocTh kona. ITo Mepe ysemdeHusl TiIyOMHBI BIIOXKEHHOCTU KO,
CTaHOBUTCH BCe TPyAHee IIOHMMAaTh M OTIaXuBaTb. IToaToMy KparHe BakHO HamTy OasaHC
MEXJy WCIIO/Ib30BaHVMEeM BJIOKEHHBIX YIIPAB/IIOMIVIX CTPYKTYP Ui pelleHus CJIOXKHBIX
ClIeHapVeB ¥ COXpaHeHVeM ITOHATHOCTY KOJia B COIPOBOXKIEHWIA.

JHabaii menepv noepysumca 6o 6aoxennvie cmpykmyps. ynpabaenus Python. Iloxaxu mHe, kax
ucnoav3oBams BaoxenHvie YcA0BHbIe Onepamopsl, 0onyckawujue HeckoAvko Ypobuei Bembaerus,
BroxeHHble Yukabl, Braouas BroxeHHvie 060TiHble Yukabl for, 0BotiHble Yukabl while u cmewianHble
yuravl while/for uau for/while, a makxe xombuHayuu yux108 Buympu yciobHvix onepamopol u
YCA06HbIX Yuk08 Brympu. Mcnoav3yi npumepsl u3 cynepeepoel u komukcod, umobst méou 0bvacHeHU s
OvLau mBopueckumu u 00pasHuiMuL. 7!

Koneuno! [laBaviTe morpysmmMmcs B 3axBaTBIBAIOIINV MWP CyIleprepoes, YTOOBI W3y4YWTh
KOHIIETIIIVIO BJIOYKeHHBIX YIIpaBJIgommx cTpykryp Python.

1. Cynepeepoii  npomub cynepssodes. BoT mpumep mporpamMMbl, KOTOpasi ITPOCUT
I0JIb30BaTe Il BLIOpaTh CyIeprepos M cylepssiofesi, a 3aTeM OIpefesisieT, KTO KOro
HO6e)K,ILaeT, VCIIOJIB3Yys ABYXYPOBHEBBIE BJIOJKEHHBIC YCJIOBHBIE OIIEPAaTOPHI.

B sroMm mpuMepe BJIOXKeHHBIE YCIIOBHBIE OIIEpaTOPBl IO3BOJIAIOT OOpabaThIBaTh
pasIyHbBle KOMOMHAIM BBIOOpa Ccyneprepoes u cyrepanopees. KaKIpIil BIIOKeHHBIN
0710k mIpoBepsieT BRIOPAHHOTO CyIIepreposi M CyIlep3Jiofesl ¥ Ha OCHOBe KOMOMHAIIuM
IleyaTaeT COOTBETCTBYIoIIee coobiieHe "who beats who" («kTo koro mobexmaer»). Ecrin
BbIOpaHHasi KOMOMHAIVS He COOTBETCTBYeT HWM OJHOMY W3 BJIOKEHHBIX YCJIOBU,
oToOpa’kaeTcsl COOTBETCTBYIOIIee cOO0IIeHe 00 ommbKe.
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HaBariTe paccMOTPUM KOJI;:

# Get inputs

3]

superhero = input("Choose a superhero: ")

supervillain = input("Choose a supervillain: ")

)

# Check superhero/supervillain combination

w

6|1if superhero == "Superman":

7 if supervillain == "Lex Luthor":

8 print("Superman beats Lex Luthor!")
9 elif supervillain == "Doomsday":

10 print("Doomsday beats Superman!")

11 else:

12 print("Invalid supervillain choice!")
13|elif superhero == "Batman":

14 if supervillain == "Joker":

15 print("Batman beats Joker!")

16 elif supervillain == "Bane":

17 print("Bane beats Batman!")

18 else:

19 print("Invalid supervillain choice!"}
20| elif superhero == "Spider-Man":

21 if supervillain == "Green Goblin":

22 print("Spider-Man beats Green Goblin!")
23 elif supervillain == "Venom":

24 print("Venom beats Spider-Man!")

25 else:

26 print("Invalid supervillain choice!"}
27| else:

28 print("Invalid superhero choice!")

\ BusyaymsupyiiTe IoIaropoe BBIIIOIHeHVe 3Toro Koja B PythonTutor: https :/ /tinyurl.com/yesc8st4

Bot HeckoipKO IIpVMEPOB pe3yJibTaTa BbIIIOJIHEHVIA 3TOM IIporpaMMBbI:

Choose a superhero: Batman
Choose a supervillain: Joker

Batman beats Joker!

Choose a superhero: Spider-Man
Choose a supervillain: Venom

Venom beats Spider-Man!

2. TpenupobBxu cynepeepoel. Teriepb maBamTe pacCMOTPUM BJIOKeHHBIe VKB for, 1ICTI0IIb3y A
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CIieHapul TPeHUPOBOK CyIleprepoes:

import time
num_sessions = int{input("Enter the number of training sessions: ")}
session duration = int(input("Enter the duration of each training session (in

seconds): "))

for session in range(l, num_sessions + 1):
print(f"\nTraining Session {session}:")
for second in range(1l, session_duration + 1):
print(f"Seconds elapsed: {second}. Training in progress...")
time.sleep(l) # Pause for one second
print("Session complete. Rest 5 seconds and prepare for the next session...")

time.sleep(5) # Pause for five seconds

print("\nWell done! See you soon for more training!")

BusyarmisupyviTe nomaroBoe BbIIoTHeHVe 3Toro kofa B PythonTutor: https :/ /tinyurl.com/5yhkw5wd

B sTOoM mpumepe y Hac ecTb BJIOKeHHBIe LVKIBI ISI MOMEIMPOBAHMS HECKOIBKMX
TPEeHUPOBOK C OIpesleIeHHOV ITPOIOJDKUTE/IbHOCTBIO. BHeIHM MUK IToBTOpseTcs B
TedeHle IIPOrpaMMbl TPEHMPOBOK, a BHYTPEHHWUI LIVIKIT IIOBTOpseTCs B TedeHe KaXI0M
TpeHnpoBKku. OH BBIBOOUT HOMEp TPEHWPOBKM ¥ OTOOpakaeT IIpOrpecc 3a KaXIyIo
cekyHny. Ilocite 3aBepIieHMs TPeHMPOBKNM OH BBIBOIWUT COOOIIEHNMEe O 3aBepIIeHUN

TPEHUPOBKY, a 3aTeM ITPOLIecC IMOBTOPseT IS CJIeAyIoIen TPeHVPOBKN.

ObpaTure BHMMaHMe, YTO Mbl MMIIOPTMPYEeM MOIIYJIb time, KOTOPBIVI HperocTaBiisgeT
dyHkIMIO sleep (), MCHOIB3yeMyIO Il IIPMOCTAHOBKM BBHIIOJIHEHMs MPOrpaMMbl Ha
yKasaHHOe KOJIMYecTBO CeKyH. MbI mcroibp3yeM ero BO BHyTpeHHeM IIVKIIe, YTOOBI
CO3/71aTh OJHOCeKYHIHYIO IIay3y MeXJy KaXX[IoV MUHYTOV TpeHWpoBKU. Bor mpumep
BBIBOZIa 3TOVI IIPOTPaMMBI:
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Enter the number of training sessions: 2

Enter the duration of each training session (in seconds): 2

Training Session 1:
Seconds elapsed: 1. Training in progress...
Seconds elapsed: 2. Training in progress...

Session complete. Rest 5 seconds and prepare for the next session...

Training Session 2:
Seconds elapsed: 1. Training in progress...
Seconds elapsed: 2. Training in progress...

Session complete. Rest 5 seconds and prepare for the next session...
Well done! See you soon for more training!
IIpubemcmByem cynepeepoeb: Bbl MOXeTe WCIIONIb30BaTh [IBOVIHBIE LMKIBI while mis

ITOBTOPEHMsI I10CIIe/I0BaTeIbHOCTY JIeVICTBUN [IJIs I10CJIe[IoBaTe/IbHOCTU Cylleprepoes.
HaBariTe paccMOTpVM IIpUMep, I7le Mbl TOBOPUM «ypa» pasHbIM CyIlepreposiM:

import random
# Outer Lloop runs until "exit" is entered
while True:
superhero = input("\nEnter the name of a superhero (or ’exit’ to quit): ")
if superhero == "exit":
break;
# Generate a random number of hoorays using randint()}
hoorays = random.randint(l, 10)
# Inner loop runs as long as there are hoorays left
while hoorays > 0:
print(f"Hip hip hooray, {superhero}!") # Print the cheer message
hoorays -= 1 # Decrement the hoorays count

print("\nBye!")

\ BusyaymsupyiiTe II0IIaropoe BhIIIOIHeHNe 3Toro Kofa B PythonTutor: https :/ /tinyurl.com/yc6pryxh

B stoMm Kone(pyHKuMﬂ random. randint() MCIIOJIb3YeTCs [JIsI reHepanmy CJIy4ariHOTO
KOJIM4ecTBa ypa Ui KaxX[Ooro cymeprepos. BrHemmnmin nmxia while 1ossosser
II0JIB30BATEIII0 BBOAUTD MIMEHa CyIleprepoes /10 TeX IOp, IToKa He OyzmeT BBemeHO "exit"
(«BBIXOZ»), B TO BpeMs KaK BHyTpeHHUM IMKI while KoHTpormipyeT KojmdecTBo ypa,
KOTOpOe [IOJDKHO OBITh HaredaTaHO I KaXOoro cyleprepos. 3aIllyCTuB 3Ty
IIporpamMMy, Bbl MOXKeTe II0BeceJINThbCs, 0ojles 3a pasHBIX CyIleprepoes CO CIIydallHbIM
KOJIMYeCTBOM ypa Kaxnblii pa3. OOpaTurTe BHMMaHMe, YTO MBI He 3HaeM 3apaHee
KOJIMYeCTBO MOBTOPeHUN B 000mx IMKIax. BoT mpuMep pesysibTaTa BBIIIOIHEHMS 3TOV
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IIpOrpaMMBbl:

Enter the name of a superhero (or ‘exit’ to quit): Wonder Woman
Hip hip hooray, Wonder Woman!
Hip hip hooray, Wonder Woman!
Hip hip hooray, Wonder Woman!
Hip hip hooray, Wonder Woman!
Hip hip hooray, Wonder Woman!
Hip hip hooray, Wonder Woman!

Hip hip hooray, Wonder Woman!

Enter the name of a superhero (or ’‘exit’ to quit): Superman
Hip hip hooray, Superman!

Hip hip hooray, Superman!
Enter the name of a superhero (or ‘exit’ to quit): exit

Bye!

4. Koposebckaa O6umbBa. CoueTraHme UIMKIAa W  YCIOBHBIX CTPYKTYp  IIO3BOJISIET
IporpaMMiupoBaTe OoJjiee  CJIOKHYIO JIOTMIKY, HaIlpyMep KOPOJIeBCKYIO OUTBY
cyneprepoes. B mporpamme Battle Royale 1mosib30BaTes b BBOOUT [IByX TepoeB, BEIOpaHHBIX
n3 Xesesnoro uenoseka, Karmmrana Amepuxku wm YepnHom Bposel. IIporpamma
IpUICBaMBaeT KaXXJOMy repolo ciIydariHble ypoBHM ikl oT 1 g0 100 1 mmuTipyer 6uTsy,
B KOTOPOVI repou IO odepedHO ObIOThCA APYT C APYIOM, yMeHbIllasi YpPOBeHb CUJIBI C
KaXabIM yaapoMm Ha 10. butsa ripopjorpkaeTcst 10 Tex IIOp, OKa YpOBeHb CYJIbI OJTHOTO M3
repoeB He JIOCTUTHeT Wi He ynager Hke 0. ITporpamma 1o3BosisieT MOJIb30BaTeIIIO
IIOBTOPUTEL OUTBY, €CJIVl OH XO4eT IIPOJOJDKUTh:
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import random

herces = "iron-man/captain america/black widow"

while True:
herol = input("\nEnter the name of the first hero (or 'exit’ to quit): ")
if herol == "exit":

break

hero2 = input("Enter the name of the second hero (or ‘exit’ to quit): ")
if hero2 == "exit":
break

if herol.lower() not in heroes or hero2.lower() not in heroes:
print{’'Invalid hero names. Only "Iron-man", "Captain America" or "Black
Widow" are allowed. Please try again.’)

continue

powerl = random.randint(1l, 100}

power2 = random.randint(1l, 100)

print(f"\nLet the battle begin between {herol} (power level: {powerl}) and {

hero2} (power level: {power2})!")

while powerl > 0 and power2 > 0:
hitl = random.randint(1, 10)
hit2 = random.randint(1, 10)
powerl -= hit2
power2 -= hitl

print{f"\n{herol} hits {hero2} with power {hitl}! {hero2}’'s power level: {
power2}")
print(f"{hero2} counters and hits {herol} with power {hit2}! {herol}’s

power level: {powerl}")

if powerl <= @ and power2 <= 0:

print("\nIt’'s a draw! Both heroes are knocked out.")
elif powerl <= 0:

print(f"\n{hero2} is the winner!")
elif power2 <= 0:

print(f"\n{herol} is the winner!")

print("\nThank you for playing Superhero Battle Royale. See you next time!")

N
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BusyaymsupyiiTe momaroBoe BhIITOITHeHMe 3Toro Kofia B PythonTutor: https :/ / tinyurl.com/2p8z9yap

ObGpatuTe BHMMaHMe Ha TO, KaK B 3TOM Kojie BJIOK€HHBIe ITVKIIbI MCTIOIB3YIOTCS IS
yIIpaBJIeHUsl XOAOM OWTBBI ¥ IIOBTOPEHMAMM MeX1y OwrBamu. BHemmHuMm kil
T103BOJIseT I10JIb30BaTeIII0 IIPOAOJDKITE BBIIIOJIHEHE IPOrpaMMBl, JIOO0 BBIITY 13 Hee, B
TO BpeMs KaK BHYTPEeHHUV LMK UMUTUPYET caMy OUTBY, B KOTOPOV T'epOy CMEHSIOT
IOpyT ApyTa ¥ CHVDKAIOT YPOBHM CWIBL OPYT Ipyra. BioxeHHble ycIO0BHBIE OIlepaTOphl
VICIIOJIB3YIOTCS I POBEePKN BBO/Ia M0JIb30BaTeJI, oIrpesiesIeHNs
robenuTesiss/ IpourpasIliero B OUTBe 1 yIIpaBjIeHNs 3aBeplleHueM IporpamMmel. OHU
obecrieunBaloT 3aBepIlleHye IIPOrpaMMbl, KOT/ja I10JIb30BaTellb BBOOAUT "exit" («BbIXOm»),
U OIIpeNesIsioT JIOTMKY BBIUMCIIEHMSI WcXofa OwuTBBL. BoT mpumMep pesysbrara

BBIITOJTHEHVISI TOVI IIPOrPAMMBbL:

Enter the name of the first hero (or 'exit’ to quit): Black Widow

Enter the name of the second hero (or ’exit’ to quit): Captain America

Let the battle begin between Black Widow (power level: 95) and Captain America

(power level: 72}!

Black Widow hits Captain America with power 9! Captain America’s power level:
63
Captain America counters and hits Black Widow with power 8! Black Widow’s

power level: 87

Black Widow hits Captain America with power 5! Captain America’s power level:
58
Captain America counters and hits Black Widow with power 8! Black Widow’s

power level: 79

Black Widow hits Captain America with power 8! Captain America’s power level:
50
Captain America counters and hits Black Widow with power 7! Black Widow’s

power level: 72

Black Widow hits Captain America with power 10! Captain America’s power level:



40
Captain America counters

power level: 65

Black Widow hits Captain
34
Captain America counters

power level: 60

Black Widow hits Captain
30
Captain America counters

power level: 55

Black Widow hits Captain
27
Captain America counters

power level: 46

Black Widow hits Captain
18
Captain America counters

power level: 43

Black Widow hits Captain
10
Captain America counters

power level: 38

Black Widow hits Captain
Captain America counters

power level: 28

Black Widow hits Captain
Captain America counters

power level: 18

Hands-on timel

and hits Black Widow with power 7! Black Widow's

America with power 6! Captain America’s power level:

and hits Black Widow with power 5! Black Widow's

America with power 4! Captain America’s power level:

and hits Black Widow with power 5! Black Widow's

America with power 3! Captain America’s power level:

and hits Black Widow with power 9! Black Widow's

America with power 9! Captain America’s power level:

and hits Black Widow with power 3! Black Widow's

America with power 8! Captain America’s power level:

and hits Black Widow with power 5! Black Widow's

America with power 7! Captain America’s power level:

and hits Black Widow with power 10! Black Widow's

America with power 3! Captain America’s power level:

and hits Black Widow with power 10! Black Widow's

Black Widow is the winner!

Enter the name of the first hero (or ’'exit' to quit): exit

Thank you for playing Superhero Battle Royale. See you next time!

99
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4.6 Bpemsa nopaboraTth pykammn!

IIpedaoxcu 3a6a6nble u ybaexamenvHvle YNpaKHeHUs 10 NPopaMmMupobaruio 04 ompabomiu
onepamopob if/else, if/elif/else u onepamopoB match/case, a maxske mepHapHoeo onepamopa, 6x104as
onucanus npobiem u npuMepbl 0XuU0aeMoe0 pe3yAbmanma.”?

1. IlepeBogunk cmarInkos: Hammmmre mporpammy, KoTopasi HepeBOAUT 3allaHHBIN
CUMBOJI CMaWIVMKa B COOTBETCTBYIOIllee eMy 3HaueHwe. VIcronb3ymTe omepaTop
match/case, 9TOOBI OITpeIesIsiTh 3HaUeHMsI.

ITpumep:

flenges et
Qutput: "Smile"

2. Kanekynarop onenok: Cosmavire IporpaMMy, KOTOpasl BBIUMCIIZET ¥ OTOOpakaeT
OykBeHHYIO OLleHKY Ha OCHOBe 3aJJaHHOVI YMCI0BOV oleHKN. VIcrosb3yviTe orepaTopbl
if / elif / else, 9TOOBI IPVMCBOUTH COOTBETCTBYIOIIYIO OyKBEHHYIO OLIEHKY.

ITpnmep:
Input: 85
Qutput: B

3. 3aka3 nmunpel: Hammmre nporpaMmMy, KoTopasi HPMHMMAaeT I10JIb30BaTeJIbCKUI BBOTT,
s BbIOOpa pasMepa MOWMINILI M HAaUMHKM ¥ BBIUMCIIAET ee OOIIyI0 CTOVMOCTb.
Victmons3ynte omepatopsl if/eliffelse v omepaTop in I oIlpeesieHusl CTOMMOCTU B
3aBVICIMOCTYU OT pasmMepa M HaYMHKNA.

ITpnmep:

Input: Size - Medium, Toppings - Pepperoni, Mushrooms

Output: Total cost: $12.50

4. Urpa «Kamensn, HO>XXHUIIEL, Oymara»: PeasisyviTe IIpocTy1o TeKCTOBYIO UTPY «KaMeHb,
HO>XHWIIBI, 6yMara>>. T/Icnonb3y171Te omepaTopbl  match/case, YTOOBI OIIpenennThb

HOGG)IT/[TGIISI Ha OCHOBe BI)I60pa I'pOKa.

ITpnmep:

Input: Player 1 - Rock, Player 2 - Scissors
Output: Player 1 wins!

5. KOHCYJIBTaHT II0 OOe>KIOe B 3aBUMCMMOCTM OT IIOTrOoabI: CO3)ZLaT7ITe IIporpamMmy, Koropasd
COBETYET I10JIb30BaTeJII0, KaKyIo OHEXIy HadeTb B 3aBMCMMOCTVI OT IIOTOOHBIX YCJ'IOBVIVI.



Hands-on timel 101

Vcnione3ymite  omepaTopel  match/case, 4YTOOBI  IPeAOCTaBUTh COOTBETCTBYIOIIVE
peKoMeH Al T10 OfIeX/Ie.

ITpumep:

Input: Weather - Sunny, Temperature - 28 C

OQutput: It’s sunny! Wear a T-shirt and shorts.

6. PexoMeHgamms 1o My3bIKe AJIs1 BO3pacTHRIX rpynm: Harnimmte mporpaMmy, Kotopast
KIIaccuuipyeT JIIofen II0 pa3HbIM BO3PAcTHBIM TpyIIIaM B 3aBUCHMMOCTM OT WX
BO3pacTa W PeKOMeHyeT IIOAXONAIIVe My3bIKaJIbHble TpyHmbl. Vcronbsyvire
omepaToptl if/etif/eise It KaTeropmsary BO3pacTHOV I'PYIIIbL.

ITpnmep:

Input: Age - 45

Qutput: Listen to music from: Nirvana, R.E.M

7. CpaBHeHne Bo3pacros: CospariTe mporpamMmy, KOTopasli CpaBHMBaeT TPU BO3pacTa,
YTOOBI OIIpeaeNTh, KTO CaMbIVl CTapIlNi, a KTO CaMbIVi MJIAILINVL. T/Icnonbsyﬂﬂ*e

omneparoptl if / etif / etse 1t cpaBHeHMS.

ITpumep:

Input: Ages - 10, 5, 8
Qutput: Oldest: 18, Youngest: 5

B osrmx ympaxHeHMsXx IIpefcTaBiieHbl IpaKTUYecKye CIeHapuy, B KOTOPBIX MOTYT
NPUMEeHATbCA omepaTophl if/else, if/elif/eise v match/case, a Taxke TepHapHBII omneparop. OHuU
IOMOTralT YKPEIWTh IIOHMMaHIe B IPOrpaMMIUPOBAaHNV YCIIOBHBIX OIIEPaTOPOB VI IPVIHSITIS
pereHmi.

[Ipedoxcu 3ababrole u yBirekamesvHbie YNPaxHEeHUs 1O NpPopaAMMUpoBanuio 044 0mpadomxi
yuxa08 for u while, Bxatouas onucanus npobaem u npumMepsl 0XU0AM020 pe3yvmama.’

1. Tantmep obpaTHOrO OTcuera: Co3fariTe IIporpaMMy, KOTOpasi HpUHMMAaeT BBeleHHOe
4VICIIO VI BefIeT OOPATHBIN OTCUET OT 3TOTO UMCiIa [0 eIVHMNIIBL, edaTast KaXXIoe 9o B
HOBOVI CTPOKe C I1ay30¥1 B OJJHY CeKYH/Ty MeXIy KaXIbIM UVICIIOM.

ITprmep:
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Input: 5

Output:

5 {wait a second...)
4 (wait a second...)
3 {wait a second...)
2 {(wait a second...)
1 (wait a second...)

Done!

2. Ta6awnia nmosropeHmit: CosariTe IIporpaMMy, KOTopasi reHepupyeT TabsImily ITIOBTOpeHuU
IUIS 3aaHHOTO unciia. ITporpamMMa goypkHa orobpakarts Tabmiry ot 1 mo 10.

[Tpumep:
Input: 7
Qutput:
Fxl =7
Tx2=77
7 x 3 =777

7 x 10 = 777777777

3. Kanekynarop ¢akropuana: Hamummre mporpaMMy, BBUMCISIONIYIO —aKTOpmal
3a7]laHHOTO YMcjIa ¢ HoMolIpio ukiia while. @akTopuan unciia — 3To IIpom3BeeHMe Beex
TTOJIOXKUTEJIBHBIX 11eJIbIX YMcesI, MeHBIINX WIN paBHbIX 3ToMy unciy. [Iporpamma gorpkHa
oToOpaXkaTh BCIO I1OCIIeI0BATe/IbHOCTh YMHOXKEHVIS.

ITpumep:

Input: 5
Output: 5! =5 x4 x 3 x 2 x 1= 120

4. VIrpa «Yrapan ancio»: Co3manTe IporpaMMy, TeHEpUPYIOIIYIO CIIydartHOe YiciIo oT 1 1o
100. TTostb30BaTesIb HOJDKEH yTaIaTh YMCIIO, a IporpaMMa I0JDKHaA obecrieunBaTh OOpaTHYTO
cBs3b (DorIbIlle VIV MeHBIIle) IO TeX IIOp, IIOKa He OyJeT yrajgaH MHpaBWIBHBIN HOMep.
Vicrionb3ymTe BIIOXKeHHBIVI oIlepaTtop white/if 1 oToOpasuTe coobIeHMe ¢ KOJIMYeCTBOM
TICITIOJIB30OBaHHBIX ITOITBITOK.

ITpumep:
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Qutput:

Guess a number between 1 and 108: 50
Too high!

Guess a number between 1 and 180: 25
Too Low!

Guess a number between 1 and 100: 40

Congratulations! You guessed the number in 3 attempts.

5. Cymma mmdp: Hanummre ImporpamMmMmy, KOTOpasl BBIUMUCISIET CYMMY umpp 3a/ITaHHOTO
Y1ICII1a, VICIIOJIB3Y sl IIMKIT while.

ITpumep:

Input: 1234
Qutput: 10 (since 1 + 2 + 3 + 4 = 10)

6. KameHp, HOXKHUIIBI, OyMara IMpoTuB KoMnbioTepa (2 13 3): PeasmsynTe 2 13 3 TeKCTOBBIX
WUT'p «KaMeHb, HOXKHUIIBI, OyMara» (TO4Hee, CHadaJIa BEIMTPATh Ba OpOCKa, TaK KaK HIYbVIX
MOXeT OBITh HeoTrpaHMYeHHOe KOJINYecTBO). VICIOosIb3yiiTe BJIOXKEHHBIE OIlepaToOphl
match/case B IIMKJIe ¢ oriepaTopoM break, 9To0BI OIpeaeMTh ITOOeINMTENIS Ha OCHOBE BhIOOpa
WUTpoKa B 0011IeM ITyJIe.

ITpumep:

Output:
Make your choice: Rock.
Computer plays: Scissors

Result: Player 1 wins!

Make your choice: Scissors.
Computer plays: Scissors

Result: It’'s a tie!

Make your choice: Paper.
Computer plays: Rock

Result: Player 1 wins!

Winner: Player 1 is the overall winner!

7. Yragan Bo3pact mosb3oBarensa: CosmanTe IporpaMMmy, KOTOpasl yraiablBaeT BO3PacT
[I0JIb30BATENIS, 3a/iaBasi CepUIo BOIIPOCOB «da/HeT». IlporpamMma [OJ/DKHA CyXKaTh
BO3MOXXHBIVI BO3PacTHOV [Marla30H C KaXIBIM BOIPOCOM, II0OKa He OyleT HOCTUTHYT
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HpaBT/IJ'IBHBIVI BO3pacT. HporpaMMa OOJDKHa JejiaTb 000CHOBaHHbBIE IIpearloIoKeH V1 Ha

OCHOB€ OTBETOB I10JIb30BaTeJIsl Ha BOITPOCHI.

[Tpumep:

Output:

Are you older than 50 (yes/no): no
Are you older than 25 (yes/no): yes
Are you older than 37 (yes/no): no
Are you older than 31 (yes/no): yes
Are you older than 34 (yes/no): no
Are you older than 32 (yes/no): yes
Are you older than 33 (yes/no): yes

I know! You are 34 years old!

IIpedaosxu Heckoavko 3a0aBHbIX U YBAeKAMeAbHBIX YNPaXHeHUTL 110 KoOupoBaruto, 4imoos.
nonpaxmuxobamuca 6 cmpykmypax GA0)KeHHbLX YUKA06, BKa0uas OnUcaHus npodsem u npumepsl
oXXudaemMblx pe3yavmarnmob.’+

1. Ilpocreie umciaa: Hanmmmre mporpaMMmy, KOTopas IeHepupyeT IIpOCTBle dYuciIa [0
3ajaHHOTO IIpelesla, WMCIOIB3Yysl BJIIOXKeHHbIM Imki white/for. Ilpoctoe umcio — 3To

41ICI10, KOTOPOe IeJINTCS TOJIbKO Ha 1 11 camo Ha ce0sl.

ITpumep:

Input: 20
[EEsIES 2o 8 B e, bk alel s alrh gl

2. Tleyate mabGnoHos: CosmaviTe IporpamMmy, KOTOpasl IledaTaeT pas3/IM4Hble I1aOJIOHBI,
VICIIOJIB3Y I BJIOXKEHHBIe VKB Harrprimep, BBl MOXKeTe HarledaTaTh TPEYTOJIbHYK, KBaIpaT
VI Jake poMO. VIcrionp3yviTe BIIOXKEeHHBIe IVIKIIBI 1T YIIPaBJIeHVISI KOJIMYeCTBOM CTPOK U
CTOJIOIIOB.

ITpumep:
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Qutput:

Triangle Pattern:
*

* *x

* ok ok

* ¥ ¥ ¥

k o ok ok F

Square Pattern:
* ¥ ¥k ¥ ¥
& ok %k % %
* % ¥ ¥ %
* ¥k K K X%

I T I

Diamond Pattern:

*

* Kk ¥k X
* ok ok ok ok

* ok ok ok ¥ %
* ok ok Kk

* ok ok %

3. Marpwuna Tabamiel ymHOKeHMs: Hammmmmre rmporpaMMy, KoTopasi TeHepupyeT MaTpUIly
Tabymibl yMHOXeHMs oT 1 1o 10. Vicrionb3yviTe B1oskeHHbIe IIVKIIBL IS Ilepebopa CTpoK 1
CTOJIOIIOB V1 BBIUVICIIEHVSI IIPOVI3BEIeHI.

[Tpumep:

Qutput:

Times Table Matrix:

1 2 3 45 6 7 8 9 10
2 4 6 8 10 12 14 16 18 20
3 6 9 12 15 18 21 24 27 30

10 20 30 40 50 60 70 80 90 100

4. Kanekynarop omenok: Cospmanire IporpaMMmy, KOTOpasi BBIYMCI/ISET CPEIHIOK OLeHKY
KrIacca. OHa JTIoJDKHa 3allpallyBaTh y I0JIb30BaTelsl KOJIMYeCTBO YUeHMKOB 1 KOJIMYeCTBO
IpeaMeToB. VIcIosnb3yiiTe BIOKeHHBIe HVKIIbL IS BBOJA U BBIYMCIIEHMS OLIeHOK, a 3aTeM
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oToOpakarTe CpeHIOIO OIIeHKY.

ITpumep:

Qutput:
Enter the number of students: 3

Enter the number of subjects: 4

Enter grades for student 1:
Subject 1: 85
Subject 2: 90
Subject 3: 80
Subject 4: 95

Enter grades for student 2:
Subject 1: 75
Subject 2: 70
Subject 3: 85
Subject 4: 80

Enter grades for student 3:
Subject 1: 95
Subject 2: 90
Subject 3: 92
Subject 4: 88

Average Grade: 85.83

5. T'onka 0yks: Co3mariTe IIporpaMMy, KOTOpast UMUTHPYeT TOHKY MeX/1y IBYM: 3aJaHHbIMI
Hosib3oBaTesieM OykKBaMy B TedeHMe 5 IOCiIefoBaTe/IbHBIX XOH0B. KaXXObIl yd4acTHMK
MOXXeT CMeCTUTB CBOIO ITO3UIIVIO BIIPaBoO He 0ojlee YeM Ha 5 CJIydarHBIX IIIar0OB 3a KaXKIbIV
xon. ITporpamma goyDKHA 0TOOpakaTh MO3UITNM OYKB ITOC/Ie KaKIOTO XOZa ¥ OIpeesiaTh
ro0euTesis B KOHIIE IOC/IETHEro XOAa ¢ IIOMOIIBI0 TEPHAPHOIO oreparopa. Bel Moxkere
VICIIOJIb30BaTh BJIOXKEHHBIE VIKIIBI U1 yIIpaBJIeHs XOgaMy TOHKN U IIaraMy y4acTHUKOB
COOTBETCTBEHHO.

ITprmep:
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Input: A, Z
Output:
[Move 1]
A

[Move 2]

It's a tie!

6. WUrpa FizzBuzz: Hanmmre mporpamMMy, Kotopas redaTtaeT uncia oT 1 go 100. Ecyvi umcrio
KpaTHO 3, BMeCTO 4mciia BeiBoanTe cJIoBO «Fizz». Ecyiit unco kpaTHO 5, BBIBOOMTE CIIOBO

«Buzz». g uwncern, KpaTHbIX Kak 3, Tak u 5, BeiBOoOguTe «FizzBuzz». Vicmonwsyvite
BJIOKEHHBIE CTPYKTYPHI for/if / etse 1y IpoBepKM yCIIOBUTA.

ITpnmep:



108 THE CONTROL TOWER

Fizz
Buzz
11
Fizz
13
14

FizzBuzz

I1pedrosxu 3a0a4y HANUCAHUS KOHCOALHOU NPOPAMMbI-KAALKYAAMOpA, Komopas bepem 06a uucaa u
Buibpannyto onepayuio u3s merrwo (0003HaAHeHHO20 PAMKOIL), Buitucasem U 0modpaxaem pe3yAvman, a
maroke cnpawiubaem noav3obamens, xouem Au OH npoooKUMs. Biaouu npumep oxuodaemozo
pesyavmama.”>

KoHcoIbpHBI HayYHBI KaJIBKYJIATOP:

Hammimmre  KOHCOJIBHYIO — IPOrpaMMY-KaJIbKYJISTOP,  HO3BOJISIONIYIO  ITOJIb30BaTeIo
BBIIIOJIHATh apudMeTndecknre omnepaumin. KaabKyJsTop A0JDKeH HpeocTaBIATbh MeHIO C
BBIOOPOM CIIEAYIOITIX OTIeparIuIL:

1. Addition (+): Cj10)XeHMe IBYX UMCeTL.
2. Subtraction (-): BerueTanme BToporo umcsia 13 IepBoro.
3. Multiplication (*): IlepemHOXeHVe IBYX YVICETL.
4. Division (/): deneHne repBoro umcia Ha BTOPOe.
5. Exponentiation (~): Bo3BefeHue riepBoro urcia B CTelleHb BTOPOTO YNciIa.
6. Square Root (sqrt): BeramciieHne kBajipaTHOro KOpHs UnciIa.

7. Logarithm (log): Berumcienme sorapmdm umcia no ocHopaHmio 10.

[Tpumep BBIBOTIA:
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K ok sk ok ok ok ok sk ok ok okok skookok ok ok ok sk ok ok skook skookookook ok sk skoskook skok ook ok kok ok
* CALCULATOR MENU *

R R RS RS E R ER SRS S RS SRR

* 1. Addition *
* 2. Subtraction *
#* 3. Multiplication *
* 4. Division *
* 5. Exponentiation *
* 6. Square Root *
* 7. Logarithm *
* B. Exit *

LR B R RS RS E R ER SRS S EE S B

Select an operation (1-8): 3

Enter the first number: 5

Enter the second number: 7

Result: 5 = 7 = 35

S 3 64 3 K o K 3 o o A A A A 3 o K o o 0 ook o oK 3 3 K K 3 oK ok o oF

* CALCULATOR MENU *

R B EEE SRS E R ER SRS S EE RS EEEREEEE

* 1. Addition *
* 2. Subtraction *
# 3. Multiplication *
* 4. Division *
* 5. Exponentiation *
* 6. Square Root *
* 7. Logarithm *
* 8. Exit *

3 b o ook o o o S SR R o ok o o oK S o o e of S o o o o o ok Sk ok o o e ke o R ROk kK ok

Select an operation (1-8): 8

Bye!

Pearrmszamst  3TOM  3ajauM  MO3BOJIMT BaM  IIPVIMEHUTH CBOM  HaBBIKM  0OpaboTkm
II0JIb30BaTe/IbCKOrO  BBOAA, pealn3allMii CUCTeM Ha OCHOBe MeHIO, WCIIOJIb30BaHMs
MaTeMaTU4ecKux (PYHKIMI M3 MOAyJId math m peanmsanmy BIOKeHHBIX YIIPaBIIAIOIIVIX
cTpyKTyp. ITosrydarite yqoBoIbCTBIIE OT CO3aHMs CBOETO Hay4YHOIO KaJIbKyJIATopal!
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30Ha KOHTEVTHEPOB

Oboschu, umo maxoe cmpykmypa Konmeinepa, 3amem nepeuuciu 6ce cmpykmyps. KormenHepos,

docmynuvie 8 Python, u dail kpamkoe onucanue kaxoow U3 HUX, UCNOAb3YA AHAAOLUU U3 PeasbHOT
JKUBHU U OpYXKeA00HbITL 110H.76

Crpykrypa KoHTemHepa B Python — 3To cTpyKTypa maHHBIX, ClIOcOOHAsi XpaHUTh HECKOJIBKO

3Ha4eHUV WM OOBEKTOB. DTO MO3BOJISIET CTPYKTYypUpoOBaTh M XpaHUTh OdaHHble. Kaxmad

KOHTGVIHepHaH KOHCTPYKLIVAA VIMEET CBOV YHMKaJIbHBIE XapaKTePVCTVKNM W IIOOAXOOWUT OJIS

Pas3HBIX IIeJIET.

1.

Cmuckn: IlpescraBeTe cebe CyMKy ISt ITOKYTIOK, KyJla BBl MOXKeTe TIOJIOKUTh pa3IndHble
IpeiMeThl. DT ITpeIMeThl MpPeCTaB/IsSIoT coDOV YIOpsAIOUYeHHBII Habop 371eMeHTOB,
KOTOPBbI€ MOTYT OBITh pa3HbIX TUIIOB.

Koprexxn: IlpencraBbre cebe 3arevaTaHHBIVI KOHBEPT, COAep KAl HECKOJIBKO YacTevt
nHpopMmaumn. Koprex HOXOX Ha CHMCOK, HO OH Heu3MeHseM, TO eCTb ero HeJIb3s
M3MEHUTD I10CJIe CO3TaHs.

Ha6opsr: ITpericraBbTe cebe A1mK, HallOJIHEHHBIVI YHUKaIbHBIMU ITpeaMeTamu. HaGop —

3TO HGYHOPH,HO‘—IQHHBIVI Ha60p YHVKaJIBHBIX 3JIEMEHTOB.

Crpoxn: IlpesncraBpTe cebe CTPOKy KaK IIpe[IOXKeHMe WIM I10C/Ie[J0BaTeIbHOCTb

CVIMBOJIOB. DTO HeM3MeHIeMbIVI KOHTEVHEP, COmep KaIlimi Ha60p CVIMBOJIOB.

CrnoBapm: IlperncraBpTe cebe peasIbHBIVI CjIOBaph, B KOTOPOM XpaHSTCA CJIoBa M WX
onpenertenns. (CoBapb IIpeNCTaBIsgeT COOOV CTPYKTYypy [aHHBIX THIIA IIaphbl
KJII0Y-3HaveHue.

DTH KOHTeVHepHBIe CTPYKTYPbl 00ecIiednBaroT I'MOKOCTh B OpraHM3alliy JaHHbBIX U YIIPaBIeHUN

MM B COOTBETCTBUIM C BallIMIM KOHKPETHBIMU HOTpE6HOCT9[MT/I. BBIGpaB IIpaBUWIBHYIO

CTPYKTYpy KOHTeVIHepa, Bbl cMOXeTe 3PPeKTMBHO XpaHUTh 1 oOpabaTeIBaTh JaHHBIE B CBOMIX

IporpamMmax, HamvcaHHbIx Ha Python.

Vrak, naBaviTe IIoipoOHee pacCMOTPVIM KaXKIIbIV 113 HUX.

5.1

Crmcku

ObwsacHu Bce, umo mHe HYXHO 3HamMb 0 cnuckax 6 Python, Beceso u mBopuecku, ucnoav3ys 3ababHole
npumepoL.”’

Koneuno! /TaBariTe oTIrpaBuMcs B Becesloe IIpuKiTtoueHre B Mup cimckos Python! ITpencrasbTe,

YTO BBl BOJIIEOHMK C BOJIIIEOHBIM PIOK3aKOM, B KOTOPOM MOXHO XpaHWUTb BCE€BO3MOJKHBbIE
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danTacTryeckne mpenMetsl. B Python crmckm moxoxm Ha Balll BOJIIIeOHBIVI PIOK3aK, IZi€ BbI

MOXeT€E€ XpaHUTb, )106aBJ'IHTB, YOQJLITh VI I3BJIEKATD 3JIEMEHTHI 110 CBOEMY yCMOTpEHVIIO!

1. Cospanme cnmckoB: YToObI CO3[IaTh CHMCOK, IIPeICTaBbTe ero KakK CBOVI BOJIIIEOHBIN
pIoK3aK. Bl MoXeTe IOMeCTUTh BHYTPh BCe, YTO 3aXOTWUTe, HaIpumep, OsecTsiye
IparolieHHble KaMHWM, BOJIIIeOHBle 3eIbsg WIM 3aKOJIIOBaHHBIe CBUTKNU. IIpocto
VICIIOJIB3YTITE KBaJIpaTHBIe CKOOKM [ | v pa3ferisiTe 371eMeHTHI 3aIIsIThIM.

2. Iepekcanms: Y KaXgoro mpeaMeTa B BallleM BOJIIIIEOHOM PIOK3aKe eCThb CIeIMaIbHBIN
HOMep, Ha3bIBaeMbINI MHIEKCOM. DTO KaK SPJIbIK, KOTOPBIVI IIOMOTaeT BaM OBICTPO
HaxoAuThk HyXHbIe Bemn. ITomHMTe, BOeOHMKM HaumHaOT orcyeT ¢ 0! VITak, mepsoIi
1eMeHT mMeeT mHOekc 0, BTOpoyt sjieMeHT — wmHOeKCc 1 m Tak pgasee. Bl Moxere
HOJIyYUTb JOCTYII K 3JIeMeHTaM B CBOeM CIIVICKEe, VICIIOJIb3Y s 3TV VHIEKCHI.

3. O6HoBeHNe U H00aBJIeHMe IIpeaMeTOB: Barll BoyeOHEIV proK3ak yHUBepcasieH! Be
MoOXKeTe J00aBJIATh HOBBIE 3JIeMEeHTHl WIV WM3MEHSTh CYIIeCTBYIOIINe B JIF00oe BpeMms.
Tonpko mpencTaBbTe, YTO BO BpeMs IPUKIIIOYEHMV Bbl HaxodyuTe PelKuy IpeaMeT U
3aMeHseTe ero elle Oosiee peKuM. Bbl MoXeTe MCIIOb30BaTh MHAEKC ISl OOHOBJIEH
3JIEeMEeHTOB B BallleM CHVICKe.

4. TlonmydyeHue cpe3oB: VIHOrZma XOdeTcs ITOXBACTAThCS CBOEVI KOJUIEKIIVEV BOJIIIEOHBIX
IpeIMeToB Ileper, ApyruMu BosneOHuKaMmu. IlosrydeHne cpe3oB MO3BOJISIET BaM B3SITh
IIOZIMHOJKECTBO Balllero CIMcKa M ¢ TOPAOCTBIO IT0Ka3aTh ero. DTO aHaJIOTMYHO TOMY, KaK
IIOKa3aTh MM Balll HEOOBIYHBIVI IHBEHTAPb.

5. [InmmHa W IpuHaOIeXXHOCTh: Barn BommeOHBIT prok3ak MoxkeT Oosbie! OH MoOXeT
CKaszaTb BaM, CKOJIBKO ITpeIMeTOB y BacC ecTb, MCHOIb3ys PpyHKumio ten (). Bbl Taxxke
MOXKeTe CIIPOCUTb, eCTh JIV1 KOHKPeTHBIN 3JIeMeHT B BallleM CIIVICKe, VICIIOJIb3Y sl KITFoYeBoe
CJIOBO in. DTO IOXOXKe Ha IIpOBepKy TOIO, eCTh JIV y BaC KOHKPEeTHBIVI MarvmdecKui
apredaxT.

6. Onmepanmm co cnmMcKamMm: Bel MoXeTe BBINOJIHATH Marvdeckye oIlepaliii CO CBOVM
cimckoMm! Xotute oObeIMHUTE ABa crvcka? ITpocTo mcnop3ynTe omepaTop +, UTOOBI
OoOBeIVHUTE VX B MOIIHBIV CyHepcHIMcOoK. Bel gake MoXkeTe YMHOXWUTB CBOVI CIIVICOK,
4TOOBI CO3MIaTh HECKOJIBKO KOIMIL €T0 COIEePKMMOro. DTO ITOX0XKe Ha YMHOXKeHVIe BallIixX

Marmieckmx IpeamMeTos, YTOOBI CO31aTb apMUIO apTquaKTOB!

7. MeTompl cmmckoB: B Bariem BOJIIIIEOHOM PIOK3aKe eCTb YJZLOGHBIE 3aKJIMTHaHWZ,
M3BeCTHbIE KaK METO[IHbI. Dt MeTOObl MOI'YyT IIOMOYb BaM OTCOPTUPOBaTbh 3JIEMEHTHI,
):LO6aBVITB HOBbBIE, YHOAJINTh HEHY’XHbIE TUIM [da’Ke W3MEHUTb IIOPAIOK CIIMCKa. Onu
IIOXOXW Ha 0CcO0bIe IIOJIHOMOYWMZL, KOTOpPbIe obOsreruaroT yIiipaBjieHVie BalllViM CITMCKOM.

VITaK, Bo3bMIUTe CBOVI BOJIIIIEOHBIN PIOK3aK (TO ecTh cmcok Python) 1 HauHMTe HAOJIHATE ero
BCEBO3MOXXHBIMI uynecamu! ITomHMTe, ueM Oosibllle TBOpUYeCTBa BBl IIPOSIBUTE, TeM OOJIbIIIe
YI0BOJIbCTBYA ITOTy unTe!

Xopouio. [Toxaxcu mHe npumep K004, UAAOCHPUPYIOUWUTL KAXKObLI U3 NYHKIMOB, NepetncAeHHbIX
Gviue. Bratouu xommernmapuu 8 kaxowlii 040k k00a, umobs. 00sAcHUMb e20 HasHaueHue. Tol Moxeuls
ucnoav3oBams memy cynepeepos u 3400es.78
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Koneuno! Bor npumepsl Kofa, WUIIOCTPUPYIOLIVE KaXAbII W3 IIepeuMc/IeHHBIX BbIIIIe
3JIEMEHTOB, C WCIIOJIb30BaHMEM TeMbI cymeprepos w 3romed. Kaxnemi 070K Koma
COIPOBOXIAeTCS KOMMEHTapUAMY, MHOACHSIOIMIMMM COOTBETCTBYIOIIUV 3JIeMeHT, a TakKxke
BBIBOJIOM Ha KOHCOJIVL.

1|# Creating Lists

o

superheroes = [] # Start with an empty list

w

print("Your magical backpack of superheroes is ready!")

{|print(f"List of superheroes: {superheroes}")

Your magical backpack of superheroes is ready!

List of superheroes: []

1|# Indexing

[

print("\nIndexing Example:")

w

print(f"The first superhero is: {superheroes[0]}")

t{print(f"The second superhero is: {superheroes[1]}")

5]

print(f"The last superhero is: {superheroes[-1]}")

Indexing Example:
The first superhero is: Spider-Man
The second superhero is: Iron Man

The last superhero is: Captain America

1|# Updating and Adding Items
2(print("\nUpdating and Adding Items Example:")
3| superheroes[1] = "Black Widow" # Update an item at index 1

4print("Updated list of superheroes:", superheroes)

6|superheroes.append("Hulk") # Add a new item to the end of the list

7| print("Extended list of superheroes:", superheroes)

Updating and Adding Items Example:

Updated list of superheroes: [’Spider-Man’, ’‘Black Widow’, ‘Captain America’]

Extended list of superheroes: [’Spider-Man’, ’‘Black Widow’, ’'Captain America’,
"Hulk’]

1|# Slicing
2|print("\nSlicing Example:")

w

villains = ["Green Goblin", "Loki", "Red Skull", "Thanos", "Venom"]

{fprint("List of villains: ", villains)

J1

print("The first three villains are:", villains[:3])

6|print("The last two villains are:", villains[-2:])




[
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Slicing Example:
List of villains: [’Green Goblin’, ‘Loki’, ‘Red Skull’, ‘Thanos’, ‘Venom’]

The first three villains are: [’Green Goblin’, ’'Loki’, 'Red Skull’]

The last two villains are: ['Thanos’, 'Venom’]

95

1|1# Length and Membership

print("\nLength and Membership Example:")
print("Number of superheroes:", len(superheroes))

print("Number of villains:", len{villains))

hero = input("Enter a superhero name to check if it’s in the list: ")

if hero in superheroes:
print(f"Yes, {hero} is in your magical backpack!")
else:

print(f"Sorry, {hero} is not in your magical backpack.")

Length and Membership Example:
Number of superheroes: 4

Number of villains: 5

Enter a superhero name to check if it’s in the list: Superman

Sorry, Superman is not in your magical backpack.

N
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1|# List Operations

print("\nList Operations Example:")
all_characters = superheroes + villains # Merge two lists

print("ALl characters in the superhero universe:", all_characters)

duplicate_villains = villains * 2 # Create multiple copies of the list

print("Duplicate villains:", duplicate_villains)

List Operations Example:
ALl characters in the superhero universe: [’Spider-Man’, ’'Black Widow’, ’Captain
America’, 'Hulk’, ’‘Green Goblin’, 'Loki’, 'Red Skull’, ’Thanos’, ’Venom’]

Duplicate villains: [’Green Goblin’, ’‘Loki’, ’"Red Skull’, 'Thanos’, ’‘Venom’, ’Green

Goblin’, 'Loki’, 'Red Skull’, ’‘Thanos’, ’'Venom’]
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1|# List Methods

2[print("\nList Methods Example:")

3|print("Original list of superheroes:", superheroes)

4| superheroes.sort() # Sort the list in alphabetical order

s5|print("Sorted list of superheroes:", superheroes)

superheroes.remove("Captain America") # Remove a specific item from the list
§|print("Updated list of superheroes:", superheroes)
9|superheroes.reverse() # Reverse the order of the list

10| print("Reversed list of superheroes:", superheroes)

List Methods Example:

Original list of superheroes: [’'Spider-Man’, ’'Black Widow’, ’'Captain America’,
"Hulk’]

Sorted list of superheroes: [’Black Widow’, ’‘Captain America’, 'Hulk’, ’Spider-Man’]

Updated list of superheroes: [’Black Widow’, ’'Hulk’, ’'Spider-Man’]

Reversed list of superheroes: [’'Spider-Man’, ’'Hulk’, ’'Black Widow']

v\ BusyanmusupyiiTe mormraroBoe BBITIOTTHeHMe 9Toro Kofa Ha PythonTutor: https :/ /tinyurl.com/2s4bz4sy

WUnmepecto. Teneps npodemorncmpupyil, Kak MOXKHO UCHO0Ab306amb YuKAbL U YcA0B8Hble onepamopsl 6
cnuckax. Ha smom pas ucnoavsyii mbopueckie npumepsl, cbs3annsie ¢ 0o, Ucnoab3ys B03MOKHOCTIU
pandomHocmu 6 Python.”

Koneuno! Bor npmmep Toro, kak Bbl MOXKeTe VCIIOJIb30BaTh IIMKJIBI VI YCJIOBHBIE OIlepaTOphl CO
CHOVICKaMVI, VICTIOJIB3Ys 3a0aBHYIO TeMy, CBSI3aHHYIO C €10V, KOTopasl BK/IIouaeT B ce0si PyHKITIM
parnomHocTH B Python. Ko jeMoHcTpupyeT pasindaHble criocoObl mepebopa cIvicka IpoayKToB
NUTaHUS M HOpUMeHeHMs YCJIOBHBIX OIepaTOpOB IS Pa3IMuHBIX CIleHapueB, CBA3aHHBIX C
npoaykramy nutanmsd. Haciaxgavtech BKycHbIMM ITpyMepamu!

I|import random

foods = ["pizza", "burger", "sushi", "taco", "pasta"l

# Looping over a list

print("=== Menu ==="

-

5]

for food in foods:

o

print(food)

=== Menu ===
pizza

burger

sushi

taco

pasta
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1|# Looping with conditionals

print("\n=== Vegetarian Options ==="}
for food in foods:
if food !'= "burger":

print(food)

=== Vegetarian Options ===
pizza

sushi

taco

pasta

1|# Randomly selecting a food

print("\n=== Random Food ===")

random_food = random.choice(foods}

4lprint("Enjoy your", random_food)

=== Random Food ===

Enjoy your sushi

1|# Looping with a random twist

print("\n=== Food Roulette ==="
for i in range(3):
random _food = random.choice(foods)
if random_food == "sushi":
print (f"Round {i+1}: It’'s your Llucky day! You got sushi!"}

else:

print(f"Round {i+l}: Better luck next time. You got {random_food}")

=== Food Roulette ===
Round 1: Better luck next time. You got taco
Round 2: It's your lucky day! You got sushi!

Round 3: Better luck next time. You got pasta

[}

o

1|# Random prices with list comprehensions

prices = [random.randint{2, 20) for _ in range(len(food))]

print("\n=== Price list ==="}

for food, price in zip(foods, prices):
print{f"{food}\t${price}")
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=== Price list ===
pizza $7

burger $15

sushi $5

taco $10

pasta $14

1|# Nested Lists and Nested Loops

deals = [["sandwich", "crisps", "juice"], ["burger", "fries", "soda"],
"beer"]]
print("\n=== Meal deals ===")

for deal in deals:
print(f"\nItems in the {deal[®0].upper()} meal deal:")
for i, item in enumerate(deal):
print(f"Item {i+1}: {item}")

[Ptago™; “Fruits;

=== Meal deals ===

Items in the SANDWICH meal deal:
Item 1: sandwich
Item 2: crisps

Item 3: juice

Items in the BURGER meal deal:
Item 1: burger
Item 2: fries

Item 3: soda

Items in the TACO meal deal:
Item 1: taco
Item 2: fruit
Item 3: beer

1|# List Methods and Operations

beverages = ["soda", "juice", "beer"]

print("\n=== Beverages ===")
print("Original list of beverages:", beverages)
beverages.insert(1l, "water")

print("Updated list of beverages:", beverages)
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S
9fall together = foods + beverages

10| print(“\n=== All together ===")

11| print("Combined list of foods and beverages:", all_together)
=== Beverages ===
Original list of beverages: [’'soda’, 'juice’, ’beer’]
Updated list of beverages: [’'soda’, 'water’, ’juice’, 'beer’]

=== All together ===
Combined list of foods and beverages: [’'pizza’, ’burger’, ’sushi’, ’taco’, ’pasta’,
'soda’, 'water’, ’juice’, ’beer’]

\ BusyarmsupyiiTe momaroBoe BbIITOJIHeHe 3Toro koga Ha PythonTutor: https :/ /tinyurl.com/mumh24r8

ITodosxxou munymy. B npubedennvix Boiuie npumepax mol UCHOAb3YeULb HeKONOopble USSAUHbe NPUeMbL, 0
Komopuix 5 He 3Haro, maxue xax: random.choice(), zip(), enumerate” u insert(). Moxeuiv Au Mol
00bsCHUmMb MHe 3mo 280

Koneuno! [laBante paccMOTpUM KaKABII W3 3TUX W3LIIHBIX ITPVEMOB, WCIIOJIb30BaHHBIX B

npuMepax Kopa.

» random.choice():

* DTt0 PpyHKUM 13 MOAyIIsd random craHmapTHOM OMbmoTexkn Python.
* OHa NO3BOJINT BaM CJIy4YalfHbIM 00pa3oM BBIOVPATh 3JIEMEHT M3 3alaHHOTO CIIVCKA.
* B mpumepe random.choice (foods) BEIOVIpaeT ogMH CITy4YaiHBIV IIPOAYKT 13 cIMcKa foods.

» zip():

* zip() — erre ogHa BCTpOEHHasd B Python cpyHKumI, KoTopast o0BenuHgIeT HeCKOILKO
UTepUpyeMBbIX OOBEKTOB (CIIVICKM, KOPTEXM 1 T. [I.) B OIVH UTEPUPYEMBITT OOBEKT.

* Omna Bo3BpaIaeT Iapbl COOTBETCTBYIOIIVIX 3JIEMEHTOB M3 BXOIHBIX MTePaIVIOHHBIX
OaHHBIX.

* B mpumepe for food, price in zip(foods, prices) dpyHKIMS zip() MCIIOIB3yeTcd IS
OIIHOBpeMeHHOro repebopa AByx CIMCKOB, foods m prices, a TlepemeHHble food 1 price
Ccopep KaT COOTBETCTBYIOIIVIE SJIEMEHTHI M3 KaXKIOTO CIIVCKA.

» enumerate():
* enumerate() — 3T0 BcTpoeHHas B Python dyHkmus, KoTopas 103BOJISIeT BBIIIOIHATH
UTepaIuio o COVCKY (VWIN JII0OOMY UTepUpyeMoMy OOBeKTY), a TaKXkKe OTCIIeXVBATh

VIHOEKC KaXXI0Tro 3JIeMeHTa.

* BosppamaeT napel KOpTeXevi MHIeKC-3JIeMeHT.

* B mpumepe for i, item in enumerate(deal) dyHKIMS enumerate() MCIIONIB3yeTCs I
repebopa KaXIOro M3 MOACIVCKOB packiazia, a IlepeMeHHas i COmep XUT VHIEKC
Ka’XJI0ro 371eMeHTa B pacKiase.
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» insert():

* Metop, insert() — 3To0 BcTpoeHHasi omepaumsi co cmmckoM B Python, xortopas
II03BOJISIeT BaM BCTaBJISATH 3JIEMEHT 10 OIIpe/ieJIEeHHOMY MHIIEKCY B CIIVICKE.

* On npuHMMaeT JBa apryMeHTa: MHJEKC, 110 KOTOPOMY cJIe[lyeT BCTaBUTh 3JIeMeHT, U
caM 2JIeMeHT.

* CymecTByIOIIMI 2JIeMeHT C YKa3aHHBIM VH/IeKCOM U IT0CjIe HeTo CIBUTaloTCs BIIPaBo.
Mertog insert () M3MeHsIeT MICXOIHBIV CIIVICOK M He CO3[IaeT HOBBI CIIVICOK.

DTy MOIITHBIe IIpVeMBbl IIMPOKO MCHOJIb3yIoTcs B Python mis yiydmenns pyHKIMOHaIBHOCTY
MIOBBIIIeHNs unTabesrbHOCTM Kofta. OHM MOTYT OBITH OYeHBb YHOOHBI B pas3/IMUHBIX ClIEHApWsIX,
TaKMx Kak cos/jaHue cjIydaliHbIX BEIOOPOK, ITlepebop CIMCKOB ¢ MHAeKCcaMI M1V OJJHOBPeMeHHBIN
riepebop HeCKOJIbKMX CITVICKOB.

5.2 Koprtexxmn

ObwsacHu Bce, umo MHe HYKHO 3HamMb 0 kopmexax 6 Python, Beceso u mBopuecku, ucnosvsys 3ababHole
npumeps..8l

Koneuno! [TaBariTe morpysmMcs B yBjleKaTeJIbHBII Mup KopTexent Python. IlpencraspTe, 9TO BbI
ycTpauBaeTe I'paHIVMO3HBIV 3BaHbIVI 00es, I CBOMX JpYy3ell M XOTUTe CIeUTh 3a PaccaKovL.
Koptexn moryt momous Bam B aToM! IlpesicraBpTe cebe KOpTeXk KaK 0OCOOYIO CepBUPOBKY CTOJIa,
I7ie KaXXIOMY T'OCTIO OTBOJUTCS OpeiesIeHHOe MecTO. BOT uTo Bam HY>KHO 3HATh O KOpTeXax:

1. HemsmensaemsbIn cocTas: [Tocite TOI'O, KaK Bbl YCTaHOBWJIN PACIIOJIOXeHVIE MeCT C IIOMOIIIbIO
KOpTeXa, OHO OCTaeTcA CI)T/IKCT/[pOBaHHBIM. Ber He MoXxete IIpOM3BECTV 3aMeHy I
IOMEHSThL MecTaMu 0e3 CO3qaHVs HOBOTO KOPTEXKa. Kak u Ha m3pIcKaHHOM Y’KVHe, Korga
TOCTVU pacCiaayTcid, Bbl He COXeETE MX IepeMenaTh.

2. YVoopsapodeHHoe pasMemnieHme: KopTexy coXpaHsIOT HOPSAIOK 371eMeHTOB. TOYHO Tak Xe,
KaK BBl TIIATeJIbHO IUIAHMpYeTe pasMellleHle CBOMX TOCTell, KOPTeXW obecrieumBaioT
HEeV3MEHHOCTh IOpsiiKa 371eMeHTOB. IlepBrIt 351eMeHT Bcerda OymeT Ha IIepBOM MecTe,
BTOPOVI 3JIeMeHT Ha BTOPOM MecTe U TaK Jajlee.

3. CMemmmBaHMe M COOTBETCTBME: KOpTe)KVI IIO3BOJIAOT BaM peajIr30BaTb pa3Hoo6pa3Hon
paccaaKy. Ka>1<;10e MECTO MOXET COLep’KaTb pa3Hble TUIIbI HaHHBIX, TaKMe KaK CTPOKU,
qricila WIN Jake Opyrvie KOpTexXI. BbI MOXXeTe cMernvBaTh 1 yCTaHaBJIMIBaTb COOTBETCTBIIE,
YTOOBI co3gaBaTb CJIOKHBIE CX€Mbl pacCCallKI. DTO KakK YCTPOUTh BEUEPUHKY, Ha KOTOPOVI
CO6T/IpaIOTC5[ JIFOAVI € Pa3HBIM OIIBITOM U MIHTE€peCaMMU.

4. DddeKTUBHOCTE M JIETKOCTh: KopTexm sBisAroTcd jerkumu u 3ddexTrBHbIMKU. OHMU
3aHVMMAaIOT MeHbllle IaMATV 10 CpaBHEHUIO C APYTMMM CTPYKTypaMy AaHHBIX. DTO Kak

SJIeETaHTHBIE pacCadOYHbIE KapTOUYKV, KOTOpPbIE HE 3aHMMalOT MHOT'O MeCTa Ha CTOJIE.

5. Tprok ¢ pacmakoBkon: OIHMM 13 II0JIe3HBIX aCIIeKTOB KOpPTeXell SBJISeTcsl pacllakKoBKa
KopTexert. Bol MoXeTe JIerko IIpUCBOUTD 3JIeMeHTBI KOpTeXka OT/Ie/IbHBIM IlepeMeHHbBIM B
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OITHOM CTPOKe KoOIa. DTO ImOXO0Xe Ha O6HapOHOBaHT/Ie paccaku IIyTeM pasgadirl KapTodueK
Ka’)KAOMY I'OCTIO.

IToMHMTE, YTO KOPTEXM JIydllle BCEro IIOOAXOOAT JUIA CUTyauwyi, KOIZJa BaM HyXXHa
YHOpsiIOYeHHasl KOJUIeKIIVsI 3JIEMEHTOB, KOTOpas He [I0J/DKHa M3MeHsATbcs. bynb To paccamka,
KOOpAVHATHI Ha KapTe WIV JIIOOOV JIpyroVt crieHapuil, Iie BaXXHbl HeM3MEHHOCTb U IOPSIOK,
KOPTeXW IOMOTyT Bam!

Xopowio. [laBati paccmompum Hekomopsle npumepbl kooa, umobvl ybudems kopmesxu 6 deticmbuu. Ha
amom pas, nouemy 0vlL He UCN0Ab306amMb POK-2pYN1bl 048 UAAOCTIPAYUU IAEMEHO0B, KOMOpble Mbl
nepeuuciuu paree?s?

Koneuno! [laBamTe paccMOTpMM HECKOJIBKO HPUMEpPOB KoOfa C VCHOJIb30BaHMeM POK-IPYIIIL,
4TOOBI ITPOMJUIIOCTPUPOBATh pas/IMUHble acleKTbl KopTexer. MBI M3ydnM KaKIBI 3JIEMEeHT,
YIIOMSIHYTBHIVI paHee, B yBJIeKaTeIbHOVI 1 TBOpUYecKon dpopme.

1. Hemsmensiempnt coctaB: CkaxeM, Bbl OpraHmsyeTe pOK-KOHIIEPT, BBl MOXeTe
MICIIOIB30BaTh KOPTeX, 4UTOOBI oIpefennTs cocraB rpymil. Ilocte Toro, kxak cocras
omperesieH, OH OCTaeTcd HeM3MeHHBIM Ha IIPpOTSDKeHMM Bcero KoHIlepTa. /[laBaiire
paccMOTPUM IIpUMep:

lineup = ("The Beatles", "Led Zeppelin", "AC/DC", "Guns N’ Roses", "Queen")

J

t

print(lineup)

e

# Uncommenting the line below will raise an error

| # Llineup[0] = "Coldplay"

ITocre TOIro, KakK C IIOMOIIIBIO KOpPTeEXa OO0 YCTaHOBJIEHO PacCIIOJIOKEHNE, €O HeJIb351
M3MeHUTh. [lombITKa WM3MEHUTHh >SJIEMEeHT KOopTeXxa IIpuBENET K OHIVI6K€, IIOCKOJIBKY
KOPTEXNM HEVM3MEH 1€MBbI, KaK M COCTaB I'PYIIIIbI ITOCJIE Ha4a/Ila KOHIIepTa.

=== Immutable Lineup ===
('The Beatles’, ’'Led Zeppelin’, 'AC/DC’, "Guns N’ Roses", 'Queen’)

2. Iopsimok pa3smemieHns:: [Ipy IwlaHMpoBaHMM KOHIIEpTa BBl XOTUTE, YTOOBI TPYIIIBI
BBICTYHIAJII B OIlpefle/leHHOM Iopsake. KopTexu coxpaHSIOT IIOPSOK 3JIeMeHTOB.
ITocMoTpMM, KaK 3TO BBITJISIIINT:

| lineup = ("The Beatles", "Led Zeppelin", "AC/DC", "Guns N’ Roses", "Queen")

for band in lineup:

print("Next band:", band)

s

B stom IIpvMepe TIrpyIIibl BBICTYIIAIOT B IIOPAAKe, OIIpenejIeHHOM KOPTEXEM. ]_[VIKJ'I
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IIOBTOPAETCA 110 II0CIIEA0BATEJIBHO, VI KaKIasl I'PyIIlia I1e4aTaeTCA B KOPPEKTHOM IIOPAIKE.

=== Ordered Placement ===
Next band: The Beatles
Next band: Led Zeppelin
Next band: AC/DC

Next band: Guns N’ Roses

Next band: Queen

3. IlepememmBaHMe ¥ yCTaHOBJIEHWME COOTBETCTBUA: POK-IpymIIbI MOTYT MIMeTb pa3HbIe
COCTaBBbl, YYaCTHVMKM KOTOPBIX WIPAIOT pasHble posm. KopTexmu IO3BOJIAIOT co3aBaTh
CJIOKHBIE CTPYKTYPbl, KOMOMHMPYS pa3IdHble TUIIBI TaHHBIX. [laBariTe pacCMOTPUM 3TO
Ha npumMepe ¢ burs:

[l john = ("John Lennon", 1940, False)
>|paul = ("Paul McCartney", 1942, True)
i|george = ("George Harrison", 1943, False)
4lringo = ("Ringo Starr", 1940, True)

t|beatles = (john, paul, george, ringo)

8| for member in beatles:
9 print("\nBeatles member:", member[0])
0 print("Year of birth:", member([1])

| print("Is alive?", member[2])

B sToM mpumepe Kaxxzplii wieH rpynmbl «butis» mpeacTraBieH KopTexxeM, comepkKariiM
VIMSI, TOZ, POXKIeHWVS U JIOTMYeCcKoe 3HadeHNe, yKasblBalolee, XMBbI OHM Wwin HeT. Koprex
beatles oObenVHsAeT KOPTeXM OTHAEIbHBIX YYacTHMKOB, UTOOBI cOpMIpOBaTh IIOJIHYIO

rpymiy.
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=== Mix and Match ===

Beatles member: John Lennon
Year of birth: 1940

Is alive? True

Beatles member: Paul McCartney
Year of birth: 1942

Is alive? True

Beatles member: George Harrison
Year of birth: 1943

Is alive? False

Beatles member: Ringo Starr
Year of birth: 1940

Is alive? True

4. DdpdexTMBHOCTE M JIETKOCTh: KOpTexm SBISIOTMS JIETKMMM ¥ IIOTPeOJISIOT MeHbIle
HaMATH 110 CPaBHEHMIO C APYTMMU CTPYKTypaMy JaHHbBIX, TaKMMM Kak crvcku. lasavite
paccMOTpUM HpuUMep:

|| beatles_list = ["John Lennon", "Paul McCartney", "George Harrison", "Ringo Starr"]

2| beatles_tuple = ("John Lennon", "Paul McCartney", "George Harrison", "Ringo Starr")

t|print("Size of the list:", beatles_list._ _sizeof__())

print("Size of the tuple:", beatles tuple.__sizeof__())

B aTom nipumMepe MbI mcniosib3yeM pyHKITMIO sizeof () /I ompefiesieHNMsl VCIIOIb30BaHMs
IMaMATV CIVCKOM beaties_iist 1 kopTexkem beaties_tupte. Bel 3ameTuTe, 4TO pasMep Koprexa
MeHBIIIe IT0 CPAaBHEHMIO CO CIIVICKOM.

=== Efficient and Lightweight ===
Size of the list: 72
Size of the tuple: 56

5. TPIOK C paCHaKOBKOVIZ PacmakoBka KOpTeXa IIO3BOJIZI€T BaM Ha3Ha4daTb 3JJIEMEHTBL
KopTeXa OTAEJIPHBIM IIepEMEHHBIM. ):[aBaV[Te PaccMOTPVIM 5TO Ha IIpuMepe buis:
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l|band = ("The Beatles", "John Lennon", "Paul McCartney", "George Harrison", "Ringo

Starr")

3| band_name, *members = band

5|print{("Band name:", band_name}

6|print("Band members:", members)

B sTom mpumepe Mbl pacriakoBbiBaeM KopTex band B oTmensHble nepeMmeHHble. Ilepsas
repemMeHHas band_name comep>XuUT Ha3BaHVe TPYIIIILL, a IIepeMeHHOV members Ha3HaYaeTCst

CIIVICOK, conepxamm?[ OTHEJIPHBIX YUAaCTHVKOB I'PYIIIIBL.

=== Unpacking Trick ===
Band name: The Beatles
Band members: [’John Lennon’, ’Paul McCartney'’, 'George Harrison’, ’Ringo

Starr’]

\ BusyarmsupyiiTe momaroBoe BbIIIOJIHeHe 3Toro kofa Ha PythonTutor: https : / /tinyurl.com/2mprsujd

DTy npuMepsl Kofa [IeMOHCTPUPYIOT pasjIMuHble aclleKTbl KOpTeXKeVl, VCIOJIb3ys 3abaBHbIe
aHaJIOTVV C pOK-rpymmamiu. Koprexy yHuBepcaJbHBI ¥ MOTYT VICIIOJIB30BAaTLCSA B Pa3IMYHBIX
CLIeHapUsX, IOMVMO POK-TPYIIIL.

[locmoi! B npumepe c mproxom ¢ pacnaxoBkoii nepeo nepemerHoul «imembers» cmoum cmpaHHas
wmyxa. Ymo smo maxoe?53

3Besmouka (*) Hepes mepeMeHHOV IIpM pacllaKOBKe KOpTeXa MCIIONIb3yeTcsl It cOopa Bcex
OCTaBIIMXCS 3J1eMEHTOB KOpTeXXa B comcoK. B Python oH w3BecTreH Kak CcUHTaKcHC
«pacIIMpeHHOV UTePUpPYeMOTI paclIakoBKI». B mipumMepe c Beatles 3Be3mouka mcrosnb3yercst m1s
IIPVICBOEHN OCTAaBIIMXCS YICHOB KOPTEXa I'PYIIIbI HepeMeHHOVI members. 910 obecreunBaeT
I'OKOCTb B CITydae, ecyIvi KOJIMYeCTBO yYacTHUKOB B TPYIIIIe 3apaHee HEVM3BECTHO.

OJIHaKO, €CJIM BbI 3HaeTe KOJIMYECTBO OCTABILIMXCA 3JIEMEHTOB B KOPTEXKE, Bbl MOXKeETE ITPUCBOUTD

MX OTHEJIPHBIM II€EpEMEHHDBIM, KaK 3TO ITOKa3aHO B CJIEAYIOIIEM IIpVIMEpPe:
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band_name, vocalist, guitarist, bassist, drummer

print("Band name:", band_name)
print("Vocalist:", vocalist)
print("Guitarist:", guitarist)
print("Bassist:", bassist)

print("Drummer:", drummer)

= band

1|band = ("The Beatles", "John Lennon", "Paul McCartney", "George Harrison", "Ringo Starr")

Band name: The Beatles
Vocalist: John Lennon
Guitarist: Paul McCartney

Bassist: George Harrison

™~

Drummer: Ringo Starr
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BusyaymsupyviTe romarosoe BEITIOJIHeHMe 3Toro Kozta Ha PythonTutor: https : / /tinyurl.com/2c5durbt

5.3 HaGops1

ObsscHu Bce, umo mue HYXKHO 3HAmMb 0 Habopax 6 Python, Beceso u mBopuecku, ucnoav3ya 3adabruie

npumepu.8

Koneuno! [1aBarTe norpysumcs B Bose6Hb1 Mup Habopos B Python. ITpencrasbTe, uTo y Bac

€CTb KOJUIEKIVIA YHUKAJIBHBIX BOJIIIIEOHBIX CyIIecTB. Kamoe CyIIecTBO oGnazLaeT Ppas3/IMIHbIMU

CIIOCOOHOCTSIMM 71 XapaKTeprCTKaMII.

1.

YHukanpHass Kosvtekuysi: HabGop 1oxoX Ha 0coOBII CYHOYK C COKpPOBWINIAMM, B
KOTOPOM MOXHO XPaHWUTh KOJUIEKIIVMIO YHWMKaJIbHBIX IIpeIMeTOB. DTO IIOXOXe Ha
BOJIIIIEOHBIN 300MapK, I7ie HeT ABYX OMHAKOBBIX CyIiecTs. Kajkgoe cyIecTBo YHMKaIBHO

" OTJIMYaeTcid OT APpyTmX.

OtrcyrcrBue ny6rmkaroB: HabGopbsl rapaHTMpyIOT, UYTO He OyHeT paspelleHo
ny6mmposanue cymlects. Ecyim BbI HombITaeTech A00aBUTH OHO M TO K€ CYIIECTBO
IIBaK/IbI, HAOOP BOJIIIIEOHBIM 00pPa3oM COXPaHWUT TOJIBKO OAMH ero sk3eMrursp. CII0BHO

Habop obs1ajtaeT Marm4ecKov CYJIOV COXPaHATh CBOIO YHUKaJIbHOCTB.

bricTpoe TecTMpoBaHMe Ha WieHCTBO: Habopsl jIydllle Bcero oTBevaloT Ha TaKue
BOIIPOCBL, KaK «2DTO CyHIeCTBO YK€ eCTb B KOJUIeKumu?» OHM MOIYT BBIIOIHATD
MOJIHMEHOCHBIe TeCTbl Ha WIEHCTBO. DTO IIOXOXKe Ha HaJlnyyie Marndeckoro ckaHepa,

KOTOpBIVI 6BICTpO OoIpenesrieT, ABJIAeTC JIM CyIIeCTBO YaCThiO Ha6opa TUIN HEeT.

Marnueckme onepannm: Habopsl Takke IpeyiaraloT MOIIIHbIE MarndyecKie oreparinm,
KOTOpPBIE BBl MOXXeTe BBIIIOJIHATH C HUMM. Bbl MOXkeTe KOMOMHMPOBATH HAOOPHI IS
CO3[IaHMs HOBBIX HAOOpPOB, HAXOOWUTh OOMMIMX [JII HaOOpPOB CyIIecTs, MO0 Iaxe
HAaXOAWUTh YHWKaJIBHBIX CYIIECTB, KOTOpbIe CYIIECTBYIOT TOJIBKO B OJHOM Habope u

OTCYTCTBYIOT B IPYTOM.

VIsmeHsiemMble M Heynopsjgo4deHHble: HabOopbl m3MeHsieMbl, TO ecTb BBl MOXeTe
100aBIATh B HUX WIN YAAJIATH M3 HUX cylecTs. OmHako 0co0oro nopsjika y Hux HeT. DT
IOX0)Ke Ha BOJIIIeOHYI0 KOJUIEKIINIO, ITle CYIllecTBa MOIyT CBOOOIHO IepeMelraTbes Oe3
KaKOro-J1100 pUKCMPOBaHHOTO MOPSIIKa.

Bosime6m0e YoaieHme: Br1 MoxeTe BOJIITIIeOHBIM o6pa30M YOaJITh CyIIEeCTB 13 Ha6opa B
3aBUCVMOCTV OT VIX YHUKAJIBHBIX CBOVICTB. HpOCTO IIpon3HecuTe MM CyliecTBa, KOTopoe
XOTUTe ynajylnTb, 11 Ha60p COTBOPWUT CBO€ BOJIIIIEOCTBO M yOaJIinT 3TO CYIIeCcTBO.

O6penmHenmne ycwanit: HaGopbl TT03BOJISIIOT OOBEIMHSTD CUJIBbI, BBIIIOJIHSS OIlepaliin
oOwpemiHeHMs. BBl MOXeTe KOMOVMHMPOBATh HECKOJIBKO HaOOPOB BMeCTe, 11 3TO CO3/JacT
IPaHAMO3HYIO KOJUTEKIIVIO BCeX YHMKAJIBHBIX CYIIECTB M3 BCeX HAOOPOB. DTO MOmOOHO
CJIVSTHVIIO BOJIIIEOHBIX IVIEMeH B OIIHO OOJIBIIIOe COODIeCTBO.
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Xopouio. Teneps dabaiime paccmMompum HeKOmopbie npumepst kooa, 4mobwt y6udems Habopui 6
deticmbuu. Ha smom pa3 daBatime Bocnoav3yemcs 3a0aBHbiMU (pakmamu 0 nAaHemax, umoos.
npousLoCIpupoBams nyHKmol, Konopbsie Gol nepeunciuLu paree.s>

Koneuno! Bor Heckobko mIprMepoB KoOpia, [IeMOHCTPUPYIOIIMX MHOXeCTBO (aKToB ¢

TICITIOJIb3OBaHVMEM 3HaHVIA O IIaHeTaX:

3}

$1]

1|# Unique Collection

print("\n=== Unique Collections ===")
)| planets = set(["Mercury", "Venus", "Earth", "Mars", "Jupiter", "Saturn", "Uranus", "
Neptune"])

moons = set([O, O, 1, 2, 79, 82, 27, 14])

locations = set(["inner", "inner", "inner", "inner", "outer", "outer", "outer", "outer"])

galaxies = set(["Milky Way", "Milky Way", "Milky Way", "Milky Way", "Milky Way", "Milky
Way", "Milky Way", "Milky Way"])

print(f"Planets (unique values: {len(planets)}):", planets)
print(f"Moons (unique values: {len(moons)}):", moons)
print(f"Locations (unique values: {len(locations)}):", locations)

print(f"Galaxies (unique values: {len(galaxies)}):", galaxies)

B sTom IIpriMepe Mbl CO31aeM Ha60p1>1 "3 CIIMCKa IDIaHeT W CIIMCKOB, coOepXXallnx

COOTBETCTBYIOIIEE KOJIMYECTBO JIYH, MectoronoxeHurt B COJTHEUHOV CUCTEME U TraJIaKTUK, K

KOTOPBIM OHUM ITpVHAJIEXKaT.

YroObl coszgaTe Habop B Python, BeI MoXeTe wucHonb3oBaTh puUrypHble cKoOku ({}) wm

dynkimio set(). ITpocto saxmounTe 371€MeHTHI, KOTOpble Bbl XOTUTe BKIIOUMTH B Habop, B

durypHBIe CKOOKM TWIN IIepeianTe X B KadecTBe apryMeHToB pyHKumm set(). HaGoper — sTo

HEyIIopsAa04Y€HHbIe Ha60pm YHUKaJIbHBIX 3JIEMEHTOB, YTO O3HadaeT, 4YTO IIOBTOPAIOINNMECST

S3Ha4€HVA aBTOMaTUYECKM YIIAJIAIOTCA. Ha6op1>1 I10JIe3HbI, KOI'la Bbl XOTUTE XPaHUTb

KOJUIEKIINIO 3JIEMEHTOB 0e3 Kakoro-imbo OIIpeeJIEHHOT'O IIoOpsAlKa M IIPU 5TOM obecrreunTh

YHUKaJIBHOCTD 3TMX 3JIEMEHTOB.
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=== Unique Collections ===

Planets (unique values: 8): {’'Saturn’, ‘Mars’, 'Mercury’, ‘Venus’, ‘Neptune’,
"Jupiter’, 'Uranus’, 'Earth’}

Moons (unique values: 7): {0, 1, 2, 14, 79, 82, 27}

Locations (unique values: 2): {’inner’, 'outer’}

Galaxies (unique values: 1): {'Milky Way'}

# No Duplicates

2|print("\n=== No Duplicates ===")
3| planets = {"Mercury", "Venus", "Earth", "Mars", "Jupiter", "Saturn", "Uranus", "Neptune"}
4|print(’Before adding "Earth":', planets)

N

planets.add("Earth") # Adding a duplicate planet will have no effect

print(’'After adding "Earth":’, planets)

=== No Duplicates ===
Before adding "Earth": {’Saturn’, 'Mars’, 'Mercury’, 'Venus', 'Neptune’, 'Jupiter’,

‘Uranus’, ‘Earth’'}

After adding "Earth": {’Saturn’, 'Mars’, 'Mercury’, ’'Venus’, ’Neptune’, 'Jupiter’,

"Uranus’, 'Earth’}

1|# Fast Membership Testing
print("\n=== Fast Membership ==="}

[

3lprint("Is Earth in planets? ", "Earth" in planets)

4lprint("Is Pluto in planets? ", "Pluto" in planets)

=== Fast Membership ===
Is Earth in planets? True
Is Pluto in planets? False

1|# Magical Operations

3%

print("\n=== Magical Operations ===")
3|gas_giants = {"Jupiter", "Saturn"}

1| rocky_planets = {"Mercury", "Venus", "Earth", "Mars"}

(S,

ring_systems = {"Saturn", "Uranus", "Neptune"}

common_gas_rocky = gas_giants.intersection(rocky planets) # Outputs an empty set

7| common-ring-gas = ring_systems.intersection(gas_giants)

-~

print("Planets that are gas giants: ", gas_giants)

print("Planets with rocky surfaces: ", rocky_planets)
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I1|{print("Planets having ring systems: ", ring _systems)
12| print("Planets with gas and rock in common: ", common_gas rocky)

13| print("Planets with rings and gas in common: ", common_ring_gas)

=== Magical Operations ===

Planets that are gas giants: {'Jupiter’, ’'Saturn’}

Planets with rocky surfaces: {'Earth’, 'Mars’, 'Mercury’, 'Venus'}
Planets having ring systems: {’Neptune’, ’'Saturn’, ’Uranus’}
Planets with gas and rock in common: set()

Planets with rings and gas in common: {'Saturn’}

# Mutable and Unordered
2|print("\n=== Mutable and Unordered ===")
s|print(“Before removing ’Neptune’:", planets)

4| planets.remove("Neptune")

5|print("After removing ‘Neptune’:", planets)
7|# Magical Removal

§|print("\n=== Magical Removal ==="
9|print("Before discarding ‘Pluto’:", planets)

10| planets.discard("Pluto") # Removing a planet that doesn’t exist has no effect

11| print("After discarding ’'Pluto’:", planets)

OcHoBHOe pasymane Mexay Metomamu remove() 1 discard () B Habopax 3aKIrodaeTcs B TOM, Kak
OHV 00pabaTkIBaIOT y/asleHne 3JIeMeHTa, KOTOPOro HeT B Habope:

» remove () BBIJAeT OIIMOKYy, ecIM 3JIeMeHT He HalfleH B HaOope, M OCTaHaB/IVBaeT
BBIIIOJIHEHVIe IIPOrpaMMBbL.

» discard() He BBI3bIBAET omm61<y, ecsIM 3JIEMEeHT He HaWeH; BMeCTO 3TOro OH MoJjiya
IpofioJKaeT BBIIIOJIHeHMe IIporpaMMbl Oe3 BHeceHMs KaKuX-IMOO M3MeHeHWUiI B Habop;
TakMM o0pa3oM, 3TO TIO3BOJILeT M30eXaThb IIpepbIBaHMS IIporpaMMmbl. Pekomenmyercs
VICIIOJIb30BaTh disca rd (), ecIvi BBl He YBepeHBl, UTO 3JIeMeHT HaxXO[IUTcs B Habope.

=== Mutable and Unordered ===

Before removing ’'Neptune’: {’Saturn’, 'Mars’, ’'Mercury’, ’'Venus’, ’Neptune’,
*Jupiter’, 'Uranus’, 'Earth’}

After removing ’Neptune’: {’Saturn’, 'Mars’, 'Mercury’, ’Venus’, ’Jupiter’,
"Uranus’, '"Earth’}

=== Magical Removal ===

Before discarding ’'Pluto’: {’Saturn’, ’'Mars’, 'Mercury’, 'Venus’, ’Jupiter’,
"Uranus’, 'Earth’}

After discarding 'Pluto’: {’Saturn’, ’'Mars’, ’'Mercury’, ’'Venus’, ’'Jupiter’,

‘Uranus’, 'Earth’}
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1|# Joining Forces
2| print("\n=== Joining Forces ==="}
3| dwarf_planets = {"Pluto", "Eris", "Haumea"}

all_planets = planets.union(dwarf_planets)

S5|print("0Original planets: ", planets)
o|print("Dwarf planets: ", dwarf_planets)
7|print("All planets: ", all_planets)

=== Joining Forces ===

Original planets: {’Saturn’, ’'Mars’, ’'Mercury’, ’Venus’, ’Jupiter’, ’Uranus’,

'Earth’}

Dwarf planets: {’Haumea’, 'Pluto’, 'Eris’}

All planets: {’Saturn’, ’Eris’, 'Pluto’, ’'Mars’, ’'Haumea’, 'Mercury’, ’Venus’,
"Jupiter’, 'Uranus’, 'Earth’}

™~

C IIOMOIIBIO Ha60pOB BBl MOXeTe CO3daBaTb YHMKaJIbHbIE KOJUIEKLIVIM ITIaHET, BBIIIOJIHATDH

BusyarmisupyiiTe mommarooe BBITOITHeHVe 9Toro Kofa Ha PythonTutor: https://tinyurl.com/sf haje

TaKye oIlepaluy, Kak IIpoBepKa IPMHAJIeXKHOCTY, ITOMCK OOImMX IUIaHeT U J100aBjieHe Wi
yOajleHVe IUlaHeT 13 Habopa. HaGope! nmpemiaraoT yaoOHb 1 3 dPeKTUBHBIV ClIOc00 paboTEI
C KOJUIeKIMSIMU YHMKaJIbHBIX JIEMEHTOB, TaK JXe KaK M M3ydeHue yBjleKaTeJIbHOro Mupa
IUIaHeT C MX YHUKAJIbHBIMU XapaKTePUCTUKAMIA.

5.4 Ctpoxmn

ObsscHu Bce, umo MHe HYxHO 3Hamb o cmpokax 8 Python, Beceso u mbopuecku, ucnosv3ys 3a0abHvle
npumepu..8e

Koneuno! [laBariTe oTIrpaBiMcs B yB/IeKaTeJIbHOe ITyTelllecTBIe 110 Mupy cTpok Python!

ITpencraBbTe cebe CTPOKM KaK BOJIIIEOHYIO KOJUIEKIVIO OYKB, CIMBOJIOB ¥ CJIOB, KOTOPBIMU
MOXXHO MaHWMITYJIPOBaTh M KOTOPble MOXXHO IIpe0oOpa3oBbIBaTh ISl CO3IAHMS BCeBO3MOXKHBIX
3axBaThIBAOIINX Bellert. OHM ITOXO0XM Ha KpacOYHble CTpouTesIbHble 010KM TekcTa B Python.

1. IlepememmBaHMe W ycTaHOBJIeHMe cBsizeit: CTpoku OOJIAHAIOT  CIIOCOOHOCTBIO
cynep-cMmervBaHys! VIX MOXXHO KOMOVHIMPOBATH C IIOMOIIIBIO OIlepaTopa «+», TOYHO TaK
e, KaK CMeIVBaHWMe 3eIMi JUIS CO3aHMs HOBBIX 3aKIMHaHWMiL. Hampumep,
HpeficTaBbTe, uTO BBl 00bemuHWwIM cTpokn «Hello» 1 «World», uroOsl co3maTh MoliHOe
saxmHaHMe «HelloWorld». Yx !

2. Momuasa permmkanmsa: Llermouky Taxke MOXHO YMHOXaTbh, HaIlpMMep, KOIMpPOBaTh
3aK/IMHaHMe, YTOOBI c/iejlaTh ero Oojlee MOIIHBIM. TOJIBKO IIpefCTaBbTe, UYTO BBI
yMHOXaeTe  cTpoKy  "Abracadabra" m®a 3, w  BOT, BBl  IIOJIy4aeTe
«AbracadabraAbracadabraAbracadabra»! DTo Kak IIpon3HecTV 3aK/IVHaHVe HEeCKOJIbKO
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pas!

3. Cekperbl perucrpa: PackpoiiTe CKpBITBII NOTEHIMaJ, W3MEHWUB PEerucTp CTpPOK,
Hanpumep, npespatus «Hello» B «<hELLO» wn «hello» B «HELLO». D10 mioxoxe Ha

VICIIOJIB30BaHMEe CEKPETHBIX KOOB JIsA pa36HOKV[pOBKT/I PasyIMIHbIX BO3MOXXHOCTEV.

4. TTonck mepcoHaXka: «CTPOKM IOXOXM Ha CyHAYKM C COKPOBMIIIAMV, HaIlOJTHEHHBIE
cuMmBosiaMu. Jpyrumm cjioBaMu, CTpoKa — 3TO IIOC/IeZI0BaTeIbHOCTh CHUMBOJIOB,
BKJIIOYaroIas Oykssl (Harmpumep, «ABC...Zabc...z»), cumBoIe («! @:? />+..."), vumt iudpper
("0123...9"), saxIroueHHBle B OAVMHaApPHbIE WIM ABOVHbIe KaBbluky (‘wwuin'"'). Bel Moxere
IIOJIyYUTh JOCTYII K OTHEeIbHBIM CUMBOJIaM B CTpPOKe C IIOMOIIBIO WHeKCcallny,
aHaJIOTMYHO OOHApYyXXeHWMIO CIpATaHHBIX COKpOBUMIIl Ha Kapre. Hampumep,
oOpaTuBIINCh K TpeTbeMy cuMBOILy cTpoku «Python», Bel obHapyxuTe OykBy «t». DTO
KaK HaWTV CIIPATAaHHBIV IParoleHHbIV KaAMeHb B TEKCTOBOM CyHAyKe!»

5. Marua tpancdopmanym: 3HaeTe uro? CTpOKM He MPOCTO CTaTWUHBL VIX MOXHO
IpeobpasoBaTh C IIOMOIIBIO MeTOHOB. Bbl MOXeTe pasOUTh CTPOKY Ha CHMCOK CJIOB,
3aMeHUTh OIIpeJle/leHHbIe CJI0OBa VIV CMMBOJIBI VJIU JaXke OObeIMHUTD HeCKOJIBKO CTPOK
BMecTe. DTO IOXOXe Ha BOJIIIEeOHBII HabOp WMHCTPYMEHTOB i1 (OpMUpPOBaHMA

TeKCTOBOVI MH(OPMaLIVN.

Wrak, navite Boito cBoeMy TBopdUecTBy! VIcrone3yiTe CTpOKM, YTOOBI CO3laBaTh IIPUIyJIVIBbIe
vcTopuy, 3a0aBHBIe IIYTKM WIV JaXke CBOVI COOCTBEHHBIN ceKpeTHBIN si3bIK. CTpoku B Python
— Ballll BepHbIe CITyTHUKM ¥ MOIITHbIE MHCTPYMEHTSHI [JI pabOThI ¢ TeKCTOM!

Xopouio. Teneps 0abaii paccMompum HeckoAbko npumeposd xooa, umobs: ybudems cnpoku 6
deticmBuu! Paccmompum B03MOKHOCTIb UCHO0Ab30BAHUA KAACCUHECKUX 0emCKUX KHU2 045
usmocmpayuu cBoiicmb, xkomopoie 8ol nepeurcauiu paree.s?

Koneuno! HaBaVITe IIOTPY3VMCA B T-IaPYIOH_H/IV[ MUP KIaCcCMYeCKMUX HNEeTCKMX KHUI' 1 II0O3HaeM
CWJ1y CTPOK. BoT HeCKOJIIPKO BOCXUTUTEITHHBIX IIpMMEPOB KOa:
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3| bookl
i | book2

1|# Mix and Match (single strings)

print("\n=== Mix and Match (single strings) ===")

"Alice in Wonderland"

"Peter Pan"

books = bookl + " and " + book2
print(f"Book 1: {bookl1l}")
print(f"Book 2: {book2}")

print(f"{books} together make a terrific reading pack for children!")

# Mix and Match (list of strings)
print("\n=== Mix and Match (list of strings) ===")
titles = ["The Fellowship of the Ring", "The Two Towers", "The Return of the King"]

1|# Use str.join() instead of "+" to concatenate multiple strings

collection = " and ".join(titles)

print(f"{collection} are the beloved books of the Lord of the Rings trilogy.")

=== Mix and Match (single strings) ===
Book 1: Alice in Wonderland
Book 2: Peter Pan

Alice in Wonderland and Peter Pan together make a terrific reading pack for children!

=== Mix and Match (list of strings) ===
The Fellowship of the Ring and The Two Towers and The Return of the King are the
beloved books of the Lord of the Rings trilogy.

5]

1|# Mighty Replication

print("\n=== Mighty Replication ===")
phrase = "\tI'Ll huff and I'Ll puff and I'll blow your house down\n"

{|lwolf_talk = phrase * 3

dialogue = "And then,\n" + wolf_talk + "the wolf exclaimed."

print(dialogue)

=== Mighty Replication ===

And then,
I'lL huff and I'L1l puff and I'Ll blow your house down
I'LL huff and I'LLl puff and I’'ll blow your house down
I'LL huff and I'Ll puff and I'Ll blow your house down

the wolf exclaimed.
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1|# Case Secrets

print("\n=== Case Secrets ===")

book = "Harry Potter and the sorcerer’s stone"

‘| title_case = book.title()

upper_case = book.upper()
lower_case = book.lower()
swap._case = book.swapcase()
print("Original: *“, book)
print("Title case: ", title_case)

print("Upper case: ", upper_case)

I|print("Lower case: ", lower_case)

print("Swap case: ", swap_case)

=== Case Secrets ===

Original: Harry Potter and the sorcerer’s stone
Title case: Harry Potter And The Sorcerer’S Stone
Upper case: HARRY POTTER AND THE SORCERER’S STONE

Lower case: harry potter and the sorcerer’s stone
Swap case: hARRY pOTTER AND THE SORCERER’'S STONE

1|# Character Quest

print(“\n=== Character Quest ===")
story = "Little Red Riding Hood"

ilprint(f"Original text:\t\t {story}")

print(f"First character:\t {story[0]1}") # Accessing first character with index
print(f"First 6 characters:\t {story[:6]}") # First 6 characters using slicing
print(f"Every other character:\t {story[::2]}") # Traverse every other character
vowels = "aeiou"

print(f"Consonants only:\t {’’.join([c for ¢ in story if ¢ not in vowels])}")

print(f"Vowels found:\t\t {set([c for c in story if c¢ in vowels])}")

=== Character Quest ===

Original text: Little Red Riding Hood
First character: L

First 6 characters: Little

Every other character: Ltl e iigHo
Consonants only: Lttl Rd Rdng Hd

Vowels found: Loty e gt
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1| # Transforming Magic

J

2(print("\n=== Transforming Magic ===")

6%}

quote = "Oh, mirror on the wall, who’'s the fairest one of all?"

4| split_words = quote.split()

(5]

replaced word = quote.replace("all", "[any]")
6| blanks _removed = quote.replace(" ", "")

'| reversed_string = quote[::-1]

8| reversed_words = split words[::-1]
9|print("Original quote:\t\t", quote)

10| print("Character length:\t", len(quote))

11| print("Split words:\t\t", split_words)

12| print("Words length:\t\t", len(split_words))
13| print("Replaced word:\t\t", replaced word)
14| print("Blanks removed:\t\t", blanks_removed)
15| print("Reversed string:\t", reversed_string)
l6|print("Reversed words:\t\t", reversed_words)
17| print("Sentence completion:")

18| for 1 in range(len(split_words)):

19 print("\t" + " ".join(split words[:i + 1]))

=== Transforming Magic ===

Original quote: Oh, mirror on the wall, who’s the fairest one of all?
Character length: 53
Split words: ['Oh,’, 'mirror’, ’'on’, ’'the’, 'wall,’, "who’s", ’'the’,

‘fairest’, ‘one’, ‘of’, 'all?’]

Words length: 11

Replaced word: Oh, mirror on the w[any], who's the fairest one of [any]?
Blanks removed: Oh,mirroronthewall,who'sthefairestoneofall?

Reversed string: ?1la fo eno tseriaf eht s’ohw ,llaw eht no rorrim ,hO
Reversed words: ['all?’, ‘of’, ‘one’, ’'fairest’, 'the’, "who’s", ’‘wall,’,

"the’, 'on’, 'mirror’, '0Oh,’]
Sentence completion:
Oh,
Oh, mirror
Oh, mirror on
Oh, mirror on the
Oh, mirror on the wall,
Oh, mirror on the wall, who’s
Oh, mirror on the wall, who's the
Oh, mirror on the wall, who's the fairest
Oh, mirror on the wall, who’s the fairest one
Oh, mirror on the wall, who’s the fairest one of

Oh, mirror on the wall, who'’s the fairest one of all?
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1|# More Tricks
print("\n=== More Tricks ===")
books = [’"Beauty and the Beast"’, ’"The Little Prince"’, ’'"The Wizard of 0z"’, ’'"1001

Nights"’, ’""The Jungle Book"']

for book in books:

# Find

print("\nBook title:\t\t", book)

print("’'0z' found at position:", book.find{("0z"))

# StartsWith and EndsWith

print("Starts with 'The’:\t", book.startswith('"The'))
print("Ends with ’'Book’:\t", book.endswith{(’'Book"’))
# IsAlpha and IsDigit

print("Begins with a word:\t", book[1:4].isalpha())
print("Begins with a number:\t", book[1:4].isdigit())
# Strip

print(’Stripped of double quotes:’, book.strip(’'"’'))
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=== More Tricks ===

Book title: "Beauty and the Beast"
'0z' found at position: -1

Starts with 'The’: False

Ends with 'Book’: False

Begins with a word: True

Begins with a number: False

Stripped of double quotes: Beauty and the Beast

Book title: "The Little Prince"
'0z' found at position: -1

Starts with 'The': True

Ends with ’'Book’: False

Begins with a word: True

Begins with a number: False

Stripped of double quotes: The Little Prince

Book title: "The Wizard of 0z"
'0z' found at position: 15

Starts with 'The': True

Ends with 'Book’: False

Begins with a word: True

Begins with a number: False

Stripped of double quotes: The Wizard of 0z

Book title: "1001 Nights"
'0z' found at position: -1
Starts with 'The': False
Ends with ‘Book’: False
Begins with a word: False
Begins with a number: True

Stripped of double quotes: 1001 Nights

Book title: "The Jungle Book"
'0z' found at position: -1
Starts with 'The’: True

Ends with 'Book’: True

Begins with a word: True

Begins with a number: False

Stripped of double quotes: The Jungle Book

‘\\\\\\\\

BusyaymsupyiiTe IOIIaroBoe BBIIIOJIHEeHNe 3Toro Kofa Ha PythonTutor: https :/ /tinyurl.com/y55mdyén



HpVIBe,HeHHBIVI BBIIIE KO/, BBITIOJTHAET HECKOJIBKO CTPOKOBBIX onepaum?[ CO CITMCKOM Ha3BaHUM
KHWUT™:

1. On ucnosnb3syer Metoy, find () misa onpenenenys nosuuym noactpoku Oz B HasBaHUM
KaXXIOV KHUTW.

2. Merop startswith () mpoBepsieT, HauMHaeTcs i HazBaHMe KHUTYM ¢ noacTpokn "The.

3. Mertop endswith () mpoBepsieT, 3akaHUMBaeTCs JIM Ha3BaHMe KHUTY IOACTPOKoM Book'.

4. Hapesas wacTb Has3BaHWMSA KHWUTY, OH OIIpelesIsieT, COCTOUT JI OHa M3 OYKBEHHBIX
CMIMBOJIOB, MCIIONIB3Y4 isalpha(), v mndp, ncnons3ys isdigit().

5. Merop strip () yOupaeT gBoviHbIe KaBBIUKM 13 Ha3BaHMA KHUTA.

DT onepanyy MO3BOJISAIOT IOJIYYNUTh ITpeficTaB/IeHNe O Ha3BaHMSAX KHWUI, HallpyMep HamiTu
oIrpefiesieHHbIe MOACTPOKM, IPOBEPUTh MPpedUKChl 1 cyPEPUKCE, M3YUUTh COCTaB CMMBOJIOB
yacTem M yHaJUTh HeHYXXHble CUMBOJIBL VITak, BHepel, mcciIedyiiTe Ipyrvie HpUMepbl U
HacJIaXIanTech OTKPBITMEM BOJIIIEOHOrO M SPKOrOo MMpa CTPOK, WCIIOIB3ys BCe WX
yOVBUTEIIbHbIE MHCTPYMEHTH!!

5.5 CioBapn

OobwscHu Bee, umo MHe HYKHO 3HAMB 0 crobapsax 6 Python, Beceao u mBopuecku, ucnoavsys sababrole
npumepwt.88

Koneuno! [laBaviTe oTIipaBuMcd B yBJIeKaTeJIbHOe IIyTellleCTBMe B Mup cijioBapeit Python.
IIpencraBpTe, UTO y Bac eCTh BCeJIeHHasl CyIleprepoes, Ife KaX[bIll Trepoil obJazgaeT
YHVKaJIbHbIMU CHOCO6HOCT$[MT/I, COIO3HVIKaMI ¥V 3aKJIAATBIMU BparaMu. Ber xorute CO31aThb
SHUVKJIONIEIVIO TaKOVI CBepXBCeJIEHHOW, 3aIledatsieB 3Ty MHQOPMAIMIO KaXJI0ro repos. Y
Ka’KJIOro Tepost MOXKeT OBbITh CBOsI CTpaHMIIa B 3TOV SHITMKITIONeINY, yHUKaJIbHas1 Ouorpadus,
HAaIIOJTHeHHas VX XapaKTepUCTUKaMU U CBA3aMU. BoT TyT-TO 1t mpuropsrcs ciiosapwm!

1. Ilapsel KIr04-3HaYeHMe: CJI0BapM COCTOAT M3 Iap KII0Y-3HaYeHVe, TOYHO TaK JKe, KaK
CeKpeTHBIe KObI VI COOTBETCTBYIOIIVIe M 3HadYeHMs. JIMIHOCTh KaXKI0TO Tepost CITy)KUT
KITIOUOM, a WX CBOVICTBA, TaKye KaK CIIOCOOHOCTM, COIO3HWIKM ¥ Bparw, SBJISIIOTCS
3HaUeHMsAMM, CBA3aHHBIMU C 3TMM KIIOYOM. DTO IIOXOXEe Ha MOIIHYIO CHUCTeMY
VMHJIEeKcaIlny, KOTOpasi CBA3bIBaeT repoeB C X COOCTBEHHBIMM aTpUOyTaMu.

2. Ceepx0ObicTpbin mouck: CjioBapy IIPeBOCXOIHO OTBeYAlOT Ha TaKye BOIIPOCH], Kak
«KaKoBBI BO3MOXHOCTVI 3TOTO reposi?» OHM MOTYT BBIIIOJIHATH MOJTHVIEHOCHBIVI ITOVICK Ha
OCHOBe JIMYHOCTY Teposi. DTO IOX0XKe Ha CBEpXMOIIIHYIO 0a3y JaHHBIX, KOTopas ObICTpo
M3BJIeKaeT MHAPOPMAaIMIO O KOHKPETHOM Tepoe.

3. OrcyrcrBue nyOamkaTos: brarogaps cosapsM KaXOpli repout yHUKaleH. Kak n B



CBepXBCeJIEHHOVI, B CJIOBape He MOXeT OBITb [BYX OIVHAKOBBIX TepoeB. Ecimm Bbl
IIOIIBITAeTeCh JOOABUTH yXKe CYIIeCTBYIOIIETO Ieposi, CJIOBapb COXPAaHWUT TOJIBKO OIVH
€ro 5K3eMIUIAP, FTapaHTUPYs COXPAHHOCTb YHUKAIbHOCTY KaXKI0T'O Teposi.



4. IMHaMUIHOCTP M YHMBepcaJabHOCTH: (JI0Bapy OMHAMWYHBL ¥ yHUBepCaJbHBL. Bbl
MoOXXeTe MOAM@UIIMPOBaTh MX Ha JieTy, OOHOBJIAS CWIBI WJIM COIO3HMKOB TI€pOEB,
100aBsIsisi HOBBIX TepoeB Wi yjasiss cyiecTsytomyx. Cyiopapu obecriednBaioT MoKy o
CTPYKTYPY [IJIs1 pa3MellleHNs IIOCTOSTHHO pa3BUBaIOIerocs Mupa cyleprepoes.

5. IlepexpectHble cchuIKM: Cj10BapM IIO3BOJISIOT pasrajiaTh 3allyTaHHbIE OTHOILIEHMS
repoeB U 3JI0JleeB U CBSI3aTh IrepoeB C MX COIO3HMKaMM. Bel MoXeTe MCKaTh 371071eeB Ha
OCHOBe TepoeB 1IN Ha000poT, 0OOHapyKMBasi SNMYecKye CpakeHNs 1 COIIEPHIYECTBO BO
BcesleHHOM TepoeB. (JioBapy TakXe IIO3BOJISIOT WCCIIeOoBaTh 3allyTaHHYIO CeThb
OTHOILIEHWVI MeX]1y TeposiMI, CO3/laBasi B3aIMOCBA3aHHOe COOOIIIeCTBO CyIleprepoes.

ITomHuTe, uWTO CJIOBapM — 3TO Ball IIOPTaJl K CO3JaHMIO AVHAMUYECKMX KOHTEHepOB,
3aIl0JTHeHHBIX YHUKaJIBHBIMM 3JIeMeHTaMM U CBsI3aHHBIMU ¢ HUMM aTpubyTamu. OHU HaioT
BaM BO3MOJKHOCTb CO3/laBaTh, MaHUIIYJIMPOBaTh M MCCIIEAOBATh MX COOEpPXKMMOe I'MOKMM m
yHUBepcaJIbHBIM 00pasoM. VITak, s mpuseiBalo Bac pacKphITh ceKpeTrl cjiopapert B Python u
VICIIOJIb30BaTh VX BO3MOXKHOCTV, YTOOBI PaCKpPBITh CBOVI TBOPYECKMUVI ITOTeHIIVaI!

Beauxosenno. JaBati paccmompum Hekomopsle npumepsl kooa, umodsl ybudems cirobapu 6
deticmbuu. [laBaii npudepxubamusca memol cynepeepoes, umobv. npousstocmpupobams cboticméa,
KOMopble Mbl nepeuucauiu paree.s

Koneuno! Bor HeckolpbKO IprMepoB KoOfa, JeMOHCTPUPYIOIIVX CWIY CJIOBapel B MUpe

Cyleprepoes:

# Create a superhero dictionary

2| spiderman = {

3 "powers": ["superhuman strength", "wall-crawling", "web-slinging"],
"allies": ["Iron Man", "Captain America", "Black Widow"],
5 "enemies": ["Green Goblin", "Venom", "Doc Octopus"]

6|3

7|# Key-value Pairs

g|print("\n=== Key-Value Pairs ==="
9lprint("\nKeys in Spiderman dictionary:"}
10| for key in spiderman.keys():

1 print{f"\t{key}")

3| print("\nValues in Spiderman dictionmary:")
14| for value in spiderman.values():

15 print{f"\t{value}")

print("\nKey-Value pairs in Spiderman dictionary:")
18| for key, value in spiderman.items():

19 print(f"{key} -> {value}"}




r

=== Key-Value Pairs ===

Keys in Spiderman dictionary:
powers
allies

enemies

Values in Spiderman dictionary:
['superhuman strength’, ’‘wall-crawling’, ’'web-slinging’]
['Iron Man’, 'Captain America’, ‘Black Widow’]

['Green Goblin’, ’'Venom’, 'Doc Octopus’]

Key-Value pairs in Spiderman dictionary:
powers -> [’'superhuman strength’, 'wall-crawling’, ’web-slinging’]
allies -> ['Iron Man’, ’‘Captain America’, ‘Black Widow']

enemies -> ['Green Goblin’, ‘Venom’, ’'Doc Octopus’]

1|# Superfast Lookups

print("\n=== Superfast Lookups ==="}

# Attributes are indexed by key
print({"Spider-Man's powers:", spiderman["powers"])
print("Spider-Man’s allies:", spiderman["allies"])

print("Spider-Man's enemies:", spiderman["enemies"])

=== Superfast Lookups ===
Spider-Man’s powers: [’superhuman strength’, ’'wall-crawling’, ’'web-slinging’]
Spider-Man’s allies: ['Iron Man’, 'Captain America’, ’'Black Widow']

Spider-Man’s enemies: [’Green Goblin’, 'Venom’, 'Doc Octopus’]

1|# No Duplicates

print("\n=== No Duplicates ===")

print("Spider-Man’'s powers:\t", spiderman["powers"])

# Duplicate key, overwrite
spiderman.update({"powers" : ["stamina", "fancy custome"]})

print("Spider-Man’s updated powers:", spiderman["powers"])

=== No Duplicates ===
Spider-Man’s powers: [’superhuman strength’, ’‘wall-crawling’, ’'web-slinging’]

Spider-Man’'s updated powers: [’'stamina’, 'fancy custome’]




1|# Dynamic and Versatile

3

print("\n=== Dynamic and Versatile ===")

3|print("Spider-Man’s enemies:\t", spiderman["enemies"])

(3]

spiderman["enemies"].remove("Green Goblin")

*)

spiderman["enemies"].append("Carnage")

7|print("Spider-Man’s updated enemies:", spiderman|["enemies"])

=== Dynamic and Versatile ===
Spider-Man’s enemies: ['Green Goblin’, 'Venom’, ’'Doc Octopus’]

Spider-Man’s updated enemies: [’'Venom’, 'Doc Octopus’, 'Carnage’]

\ﬁyanmswpyﬁre II0IIIArOBOE BHIIOJIHeHNe 3Toro koxa Ha PythonTutor: https :/ /tinyurl.com/epvbef cm

Kax nacuem moeo, umobv: cocmabums snyuki0neduto cynepeepoeb? Moxro au peasusoBams ee kax
ca08aps caoBapeii? Kaxoti-mo Ba0xennuiil c108aps? Vicnoav3yi npumep ko00a 045 usstocmpayuu.%

Koneuno! Bbl MoxeTe co3maTh SHIMKIONEANIO Cyleprepoes, WCIOIb3yd CTPYKTYpy
BJIOXKEHHOTO cj1oBapsi. KaXIpi cyrepreport MoXeT OBITH KJIIOUOM BO BHEIIIHeM cJIoBape, a
COOTBETCTBYIOIllee 3HaueHVe — BHYTPeHHUM CJIoBapeM, B KOTOPOM XpaHSTCd CBedeHUs O
cyneprepoe. Bor mpumep ¢parmeHTa Kopga BMecTe C COOTBETCTBYIOIIVIMU pPe3yJIbTaTaMu
BBITIOJIHEH Vs IIPOrPaMMBlL:

1|# Creating the superhero encyclopedia

ro

superheroes = {
"Wonder Woman": {

"powers": ["Superhuman strength", "Lasso of Truth", "Flight"],

5]

"allies": ["Superman", "Batman"],
6 "enemies": ["Cheetah", "Ares"],

7 "debut": 1941

8 )

9 "Black Widow": {

10 "powers": ["Master spy", "Hand-to-hand combat", "Espionage"],

11 "allies": ["Captain America", "Hawkeye"],

12 "enemies": ["Taskmaster", "Red Guardian"],

13 "debut": 1964

14 }

15 "Captain Marvel": {

16 "powers": ["Superhuman strength", "Energy projection", "Flight"],
7 "allies": ["Iron Man", "Thor"],

18 "enemies": ["Thanos", "Yon-Rogg"l],

19 "debut": 1968




7(}

"Storm": {
"powers": ["Weather manipulation", "Flight", "Energy absorption"],
"allies": ["Wolverine", "Cyclops"],
"enemies": ["Magneto", "Apocalypse"],
"debut": 1975
H
"Superman": {
“powers": ["Superhuman strength", "Flight", "Heat vision"],
"allies": ["Batman", "Wonder Woman"],
"enemies": ["Lex Luthor", "Doomsday"],
"debut": 1938
b
"Spider-Man": {
"powers": ["Wall-crawling", "Spider-sense", "Web-slinging"],
“allies": ["Iron Man", "Captain America"],

"enemies": ["Green Goblin", "Venom", "Doc Octopus"],

"debut": 1962
}
"Hulk": {
"powers": ["Superhuman strength", "Invulnerability", "Regeneration"],
"allies": ["Thor", "Black Widow"],
"enemies": ["Abomination", "Red Hulk"],
"debut": 1962
H
"Batman": {
"powers": ["Intelligence", "Riches", "Martial arts"],
"allies": ["Superman", "Wonder Woman"],
"enemies": ["Joker", "Bane"],
"debut": 1939
b

"Wolverine": {
"powers": ["regeneration", "adamantium claws", "heightened senses"],
"allies": ["Professor X", "Cyclops", "Storm"],
"enemies": ["Sabretooth", "Magneto", "Mystique"],

"debut": 1974

print(superheroes.keys())

dict_keys(['Wonder Woman’, ’'Black Widow’, ’'Captain Marvel’, ’'Storm’, ’'Superman’,

‘Spider-Man’, ‘Hulk’, ’‘Batman’, ’'Wolverine’])
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1|# Printing details of a superhero given a name in the encyclopedia

name = input("\nEnter a name to search for in the superhero encyclopedia:

name = name.title() # Capitalize first letter of each word in name

if name in superheroes:

superhero = superheroes[name]

print("----ccccammeaeo L5
print(f"{name:~20}")

print("---s-cccmmmmaanaan iy

print(f"Powers: {', ’.join(superhero[’powers’])}")

print(f"Allies: {’, ’.join(superhero[’allies’])}")
print(f"Enemies: {’, ’.join(superhero[’'enemies’])}")
print(f"Debut Year: {superhero[’debut’]}")

else:

print("Sorry, superhero not found in the encyclopedia.")

II)

Enter a name to search for in the superhero encyclopedia: Thor

Sorry, superhero not found in the encyclopedia.

Enter a name to search for in the superhero encyclopedia: black widow

Powers: Master spy, Hand-to-hand combat, Espionage
Allies: Captain America, Hawkeye

Enemies: Taskmaster, Red Guardian

Debut Year: 1964

# Adding new superheroes

superheroes|["Captain America"] = {
"powers": ["Superhuman strength", "Shield throwing", "Leadership"],
"allies": ["Iron Man", "Thor"],
"enemies": ["Red Skull", "Winter Soldier"],

"debut": 1941

71}

# Removing a superhero
del superheroes["Hulk"]

# Updating superheroes details

1| superheroes["Wolverine"]["allies"].append("Jean Grey")

superheroes|["Spider-Man"]["enemies"].remove("Doc Octopus")




N

3|# Printing the updated superhero encyclopedia

t|value = input("\nWhich attribute (powers/allies/enemies/debut) would you like to see? ")

value = value.lower() # Convert attribute to lowercase
Lo I ")
print(f"{’'Superhero Encyclopedia’:"~50}")

Prant (M- mm e m e s ")

for key in superheroes.keys():
if value in superheroes[key]:
print(f"{key:720} -> {superheroes[key][value]}")
else:

print(f"Sorry, no {value} found for superhero {key}")

Which attribute (powers/allies/enemies/debut) would you like to see? allies

Wonder Woman -> [’Superman’, ’‘Batman’]
Black Widow -> [’'Captain America’, 'Hawkeye'’]
Captain Marvel -> ['Iron Man’, 'Thor'’]
Storm -> ['Wolverine’, 'Cyclops’]
Superman -> ['Batman’, 'Wonder Woman’]
Spider-Man -> ['"Iron Man’, ’'Captain America’]
Batman -> ['Superman’, ’'Wonder Woman’]
Wolverine -> ['Professor X', 'Cyclops’, ’'Storm’, 'Jean Grey']
Captain America -> ['Iron Man’, 'Thor'’]

Which attribute (powers/allies/enemies/debut) would you like to see? age

Sorry, no age found for superhero Wonder Woman
Sorry, no age found for superhero Black Widow
Sorry, no age found for superhero Captain Marvel
Sorry, no age found for superhero Storm

Sorry, no age found for superhero Superman
Sorry, no age found for superhero Spider-Man
Sorry, no age found for superhero Batman

Sorry, no age found for superhero Wolverine




Which attribute (powers/allies/enemies/debut) would you like to see? debut

Wonder Woman -> 1941
Black Widow -> 1964
Captain Marvel -> 1968
Storm -> 1975
Superman -> 1938
Spider-Man -> 1962
Batman -> 1939
Wolverine -> 1974
Captain America -> 1941

\hﬁyanmsmpyme TIoIIaroBoe BHIIOJIHeHe 3Toro Kofa Ha PythonTutor: https : / /tinyu rl. com/5feexkfe

IIpexpacno! Tl makxe ynomanya, umo cao06apu no3Boasom Ham Ucc1e008ams CAOXKHbLE OTMHOULEHUS
u c6azu mexoy saemenmamu 6 caobape. Ymo smo 3nauum? Moeym au cro8apu nomous MHe
onpedeaums maxue OMHOUEHUS, KAK «Bpazu MOUX COI03HUKOB — Mou Bpazu», «COI03HUKU MOUX
COI03HUKOB — MOU OpY3bA», «eepou C MAKoll JKe CYNnepcuLoil, KaxK y MeHs, — MOU Npusmesu» uiu
«omobpazums mabauyy cynepzepoeb», omcopmupobannvix no eody dedroma? Iloxaryicma, npubeou
HeCK0AbK0 npumepob.o.

Koneuno! Bor derplpe mnpumepa IlepeKpecTHBIX CCbUIOK Ha 3JIeMeHThl [JaHHBIX C
VICIIOJIb30BaHVeM CJI0Baper.

» IIpumep 1: Bparn MoMx COIO3HMKOB - MOV Bparul.



# Constructing a dictionary to store extended enemies

2|allies_enemies = {}

3| for hero, details in superheroes.items():

4 allies = details["allies"]

5 enemies = details["enemies"]

6 for ally in [hero] + allies:

7 # Check if the hero is not already present in the allies enemies dictionary
8 if hero not in allies_enemies:

9 allies_enemies[hero] = []

0 # Check if the ally exists in the superheroes dictionary

1 if ally in superheroes:

2 # Extend the list of enemies for the hero with the enemies of the ally

allies _enemies[hero].extend{superheroes[ally]["enemies"])

I5|# Printing the original enemies

6| print(’- '%80)

7|print(f"{’0Original Enemies’:"80}")
8|print(’-'x80)
9| for hero, details in superheroes.items():

20 print(f"{hero:~10} -> {details[’enemies’]}")

22|# Printing the extended enemies

23| print(’-'%80)

24| print(f"{’The Enemies of My Allies are My Enemies’:"80}")
25 print( - 'x80)

26| for ally, enemies in allies_enemies.items():

27 print(f"{ally:~10} -> {enemies}")

\hwa)wﬁnpyr?ﬂe II0IIaroBoe BhIIIOJIHEHe 3TOro Kofa Ha PythonTutor: https :/ /tinyurl.com/ yckcbrdk

Kopm mampasneH Ha cosmaHme ciioBapst allies_enemies UIsI XpaHeHWMsI pacIIMPeHHBIX Bparos
repoeB Ha OCHOBE VX COIO3HWMKOB. AJITOPUTM IlepeOupaeT KaXXIOro reposi M ero AeTaan B
crioBape superheroes. OH M3BJIeKaeT CHMCKM COIO3HMKOB VI BparoB I KaXoro repod. /s
KaXI0TO TepOsI M €r0 COIO3HUKOB IIPOBEPSIETCsI, OTCYTCTBYET JIVI TEPOW B cJIoBape allies_enemies.
Ecim HeT, oH MHMIIMaIM3MPYeT IyCTOVI CIVICOK JIJIsl repos. 3aTeM OH IpOBepsieT, CyIecTByeT
JIV COIO3HUK B cj10Bape superheroes. EciIv COFO3HMK CYIIECTBYeT, OH pacIIipseT CIIVICOK Bparos
reposi BparaMmm COIO3HMKa ¢ IToMombio pyHkimm extend (). Hakonerl, kof BBIBOOUT Ha I1e4aTh

TICXOHBIX M TOIIOJIHMUTEJIbHBIX BParos.



Wonder Woman -> [’Cheetah’, 'Ares’]
Black Widow -> [’'Taskmaster’, ’'Red Guardian’]
Captain Marvel -> ['Thanos’, ’Yon-Rogg’]
Storm -> ['Magneto’, ’'Apocalypse’]
Superman -> [’Lex Luthor’, ’'Doomsday’]
Spider-Man -> [’Green Goblin’, ’'Venom’]
Batman -> ["Joker’, ’'Bane’]
Wolverine -> ['Sabretooth’, ’'Magneto’, 'Mystique’]

Captain America -> [’Red Skull’, 'Winter Soldier’]

Wonder Woman -> [’Cheetah’, ’'Ares’, ’'Lex Luthor’, 'Doomsday’, ’Joker’, ’'Bane’]
Black Widow -> [’'Taskmaster’, ’'Red Guardian’, ’'Red Skull’, ’'Winter Soldier’]
Captain Marvel -> ['Thanos’, ‘Yon-Rogg’l

Storm -> ['Magneto’, ’Apocalypse’, ’Sabretooth’, ’'Magneto’, ’'Mystique’]

Superman -> [’'Lex Luthor’, ’'Doomsday’, ’Joker’, 'Bane’, ’'Cheetah’, 'Ares’]
Spider-Man -> [’'Green Goblin’, ’'Venom’, ‘Red Skull’, ’‘Winter Soldier’]

Batman -> [’Joker’, ’'Bane’, 'Lex Luthor’, ’Doomsday’, 'Cheetah’, ’"Ares’]
Wolverine -> [’Sabretooth’, ’'Magneto’, 'Mystique’, ’'Magneto’, 'Apocalypse’]
Captain America -> ['Red Skull’, ’'Winter Soldier’]



» IIpumep 2: COrO3HMKM MOVIX COIO3HVMKOB - MOV IPY3bsl.

»[| for hero, details in superheroes.items():

slprint(f"{’0Original Allies’:”780}")

| for hero, friends in allies_friends.items():

# Constructing a dictionary to store extended friends

allies friends = {}

allies = details["allies"]
for ally in [hero] + allies:
if ally in superheroes:
# Finding friends of the current hero’s ally, excluding the hero itself
friends = set(superheroes[ally]["allies"]) - set([hero])

allies friends.setdefault(hero, []).extend(friends)

# Printing the original allies
print(’-"'x80)

print(’-'x80)
for hero, details in superheroes.items():
# Printing the allies of each hero

print(f"{hero:”10} -> {details[’allies’]}")

# Printing the extended allies (friends)

print(’'-'%80)

print(f"{’The Allies of My Allies are My Friends’:"80}")
print(’-'%80)

# Printing the extended friends list, excluding duplicates
print(f"{hero:~10} -> {set(friends)}")

\hwanmmpym'e II0IIIArOBOE BHIIOJIHEHNMe 3Toro kosia Ha PythonTutor: https :/ /tinyurl.com/4wsy98ra

ITpenocraBieHHBIV KO, ITpeHa3sHadyeH I co3gaHus cioBaps allies_f riends, B KoTopoM
XpaHATCA pacIlipeHHbIe JPy3bd KaXI0ro reposi Ha OCHOBE VX COIO3HMKOB. AJITOPUTM
ITepeOmpaeT KaXkIIOTo Teposi 1 ero CBOVICTBA B cJIoBape superheroes. [1j1s1 KasKgoro repost
OH IIOJIy4aeT CIMCOK COIO3HMKOB. 3aTeM OH IIpoBepseT, CYIIecTByeT JIM KaKIbIl
COIO3HMK B KauecTBe KJIlo4Ya B CjIoBape superheroes, M, eCiM [a, HaXOOUT WX HOpy3eri,

BbIUMTaA CaMOI'o Iepo: 13 MX COIO3HMKOB C IIOMOIIBIO onepaum?l Haa MHOXeCTBaMI.

Oynxnma setdefault() Mcrosb3yeTcs I pacIIVpeHs CIVCKa JIPy3el TeKyIlero repos B
csioBape allies_f riends . DTO rapaHTUpPyeT, UTO eCjI TepoVi elle He SBJISeTCS KIII0YOM B
c1oBape allies-friends, B KadecTBe 3HAYE€HMS 10 YMOJIYaHUIO CO3OA€TCS HOBBIVI IIyCTOWM
COMCOK. DTO IIO3BOJIAeT JIETKO PaclIupsATh CIOMCOK JApys3eli, He Iepe3alchiBas
CyILIeCTBYIOMMX Jpyseri. HakoHerl, Koy BBIBOAWUT VICXOAHBIX COIO3HVMKOB IS KaXKI0ro



repos V1 JOIIOJIHUTEIIbHBIX COIO3HMKOB (C IPy3baMM), Ilepedrpas ciioBapsb allies_f riends 1
VICKJTIOYasi Ay OIMKaThl ¢ IIOMOIIBI0 HabOPOB.

Wonder Woman -> [’Superman’, ‘Batman’]
Black Widow -> [’Captain America’, 'Hawkeye’]
Captain Marvel -> ['Iron Man’, 'Thor’]
Storm -> ['Wolverine’, 'Cyclops’]
Superman -> [’'Batman’, ’'Wonder Woman']
Spider-Man -> ['Iron Man’, ’‘Captain America’]
Batman -> ['Superman’, 'Wonder Woman’]
Wolverine -> [’'Professor X', 'Cyclops’, 'Storm’, 'Jean Grey']

Captain America -> ['Iron Man’, 'Thor’]

Wonder Woman -> {’Superman’, ’Batman’}
Black Widow -> {’Iron Man’, ’Captain America’, ’'Hawkeye’, 'Thor’}
Captain Marvel -> {'Iron Man’, 'Thor’}
Storm -> {'Cyclops’, 'Professor X', 'Wolverine’, ’'Jean Grey'}

Superman -> {’Batman’, ’‘Wonder Woman'}

Spider-Man -> {’Captain America’, 'Iron Man’, 'Thor’}

Batman -> {’Superman’, ’Wonder Woman’}
Wolverine -> {’Storm’, ’'Professor X', ‘Cyclops’, ’'Jean Grey'}

Captain America -> {'Iron Man’, 'Thor’}

» ITpumep 3: I'epou ¢ OIMHAKOBBIMY CYIIEPCIIOCOOHOCTAMM — APY3bA.

# Constructing a dictionary to store superpower buddies

superpower_buddies = {}

[

3| for hero, details in superheroes.items():

4 powers = details|["powers"]

n

for power in powers:

6 superpower_buddies.setdefault(power, []).append(hero)



7lprint(’'-'*80)

»

print(f"{’Heroes with same superpowers are buddies’:"80}")

print(’-’'x80)

for power, buddies in superpower_buddies.items():
print(f"|{power.title():720}| {’, '.join(buddies):<56}|")
2 print(’-’'*80)

\43yarm3mpyr7ne II0IIaroBoe BBIIIOJIHEHIe 3TOro Kozta Ha PythonTutor: https :/ /tinyurl.com/4mvsck3s

Kopn mampasiieH Ha co3gaHme cJioBapsi superpower-buddies il XpaHeHWsI CyIleprepoes,
o0J1a/JaroIIMX OVHAKOBBIMI CBEPXCIIOCOOHOCTAMM. AJITOPUTM IlepebrpaeT KaXI0ro repos
U ero Jetaau B cjoBape superheroes. [IJIsi KaXJIoro reposi OH IIOJy4YaeT CIMCOK WX
criocobHOCTer. 3aTeM OH IlepeOmpaeT KaXXAylOo CIIOCOOHOCTh WM WCIIONIb3yeT (PYHKIINIO
append (), 4TOOBI JOOABUTE TepoOs B CIIVICOK ITpUATeIIe, CBsI3aHHBIX C 3TOV CITOCOOHOCTHIO B

cJIoBape superpower-buddies .

Oynakumsa setdefault () TapaHTHUPYeT, YTO eciIM CIIOCOOHOCTH ellle He SIBJISieTCd KIIIOYOM B
cJIoBape superpower-buddies, B KauecTBe 3HaUEHVIS 110 YMOTYAaHWIO CO3IA€TCsI HOBBIV ITyCTOM
crmcok. HakoHerl, XoOmx BBIBOOUT cJIoBaphb  superpower-buddies, 0T06pa>1<a$[ KaXXIy¥o
CIIOCOOHOCTB ¥ COOTBeTCTBYIOMMX Apy3eit. OH dopmaTupyeT BbIBOI, B TaOJIMYHOM BUIe,
VICTIONIB3YSl | CMIMBOJI [IJIsl pasfiesleHs CTOJIOIOB CIIOCOOHOCTE 1 IpY3er.



| Heat Vision | Superman |



| Spider-Sense | Spider-Man |
I it oo e I
e
e Eme
I oCnE e
| Regeeration | Wewere |

» ITpumep 4: CopTupoBKa cyneprepoes I10 roy faedioTa.

# Creating a sorted list of keys based on debut year

P

debut _dict = {key: superheroes[key]["debut"] for key in superheroes.keys()}
3| sorted_keys = sorted(debut dict.keys(), key=debut dict.get)
I|# Printing the table of superheroes sorted by debut year
5|print(’-'%30)

o|print(f"{’'Heroes sorted by debut year’:"30}")
7|print(’-"'*30)

8|print(f"{’'Superhero’:715} | {'Debut Year’:~15}")
9[print(’-'*30)

10| for key in sorted_keys:

1 print(f"{key:<15} | {superheroes[key][’'debut’]:~15}")
2|print(’-'*30)

\9913yann3npyv7rre II0IIaroBoe BhIIIOJIHEHie 3TOoro Kosa Ha PythonTutor: https :/ /tinyurl.com/ dshc9uf4



DTOT KOfj, CHavasla co3[aeT cjIoBaph debut_dict JyIst XpaHeHMs rofja 1e0ioTa CyIleprepos.
Oxsar crioBaps {key: superheroes[key]["debut] for key in superheroes.keys()} 1epedupaer
KIIIOUM CJIoBaps superheroes ¥ IpucBaMBaeT COOTBETCTBYIOLIMI Tofl, Ae0ioTa KaXIoMy
K104y B debut_dict. DToT mar 3¢ddeKTUBHO WM3BJIeKaeT IOfbl mebroTa I KaXkIoro
Cyllepreposi, aHaJIOTVYHO TOMY, KaK MBI OOCY KIa/Ivi OXBaT CIIVICKa paHee.

Bropas crpoka xopa coptupyer ximoum B debut_dict Ha OCHOBe VX COOTBETCTBYIOIIIVIX
3HAUYEeHU (ro;la ILeGIOTa) C TIOMOIIIBIO prHKLH/II/[ sorted (). HapaMeTp key MMeeT 3HaUeHIIE
debut_dict.get, KOTOpOe M3BJIeKaeT 3HaUeHwe (Tox AebroTa) I KaKIoro KIoda. DTOT Iar
COPTUPOBKM TapaHTUPYET, UTO CyIleprepovt pacliojIoKeHbI B IIOPsIIKe BO3pacTaHUs B
3aBVMCHMOCTM OT Tofia mx fAedioTa. ITociemumm 010K Kofia IeyaTaeT Taduily, tepedupast
OTCOPTMIPOBAHHBIV ~ CIMCOK  KIIFOUer M HOpPUMEHSS HEKOTOphble  YIIyYIlIeHWs
dopmaTpoBaHs.

Superhero | Debut Year
Superman | 1938
Batman | 1939
Wonder Woman | 1941
Captain America | 1941
Spider-Man | 1962
Black Widow | 1964
Captain Marvel | 1968
Wolverine | 1974
Storm | 1975

Hy nmasan Te xe! [laviTe BoiIIO cBoeMy BOOOpa’keHWMIO, M3y4dnTe HOBbIe IIPUMePHI 11 IIPOBeITe
danTacTMyeckoe BpeMms, MCCIeAys 3axBaTbIBAIOIIWII MWpP CJIOBapell CO BCeMM UX
HeBepOATHBIMU  PYHKIIMAMM ¥ BO3MOXHOCTsMu! IIpurorospTech MCHBITaTh Marmio
OopraHM3aluy 1 IIOVICKa JTaHHbIX!

5.6 Bpemsa nopaborate pykamm!

IIpedaoxu Heckoavko 3abaBHbix U YBaekamesbHblX YNpakHeHUil 10 NpoepammupoBanuio 015
ompabomxu cnuckob, kopmesxetl u Habopob. Kaxodoe ynpaxmeHue 004%H0 conpoboxoanscs
nocmanoBkoil 3a0a4u U NPUMePamu 0KUOAEMbIX Pe3yAbmaniob.%

1. PabGora co comMcKamMm: HHSI 3a1IaHHOI'O CIIMCKa 4YMcCeJl HalluInTe IIporpaMMmy,



BBITIOJIHSIOITYIO CJIeIyIOlie oleparliy:

> Ynaﬂeﬂme BCeX YeTHbIX YrcCeJI 13 CIIVICKa.
> BOSBB,HEHT/IG B KBaZlpaT KaXXo€e OCTaBIIIeeC i B CIIVICKE YVICIIO.

» BriBerieHne 0OHOBJIEHHOTO CITVICKA.
[Tpumep:

Input: [1, 2, 3, 4, 5, 6, 7, 8]
Output: [1, 9, 25, 49]

2. KonkareHamms KopTexkei: lIMes 1Ba KopTeXa, HalMIINTe IIPOrpaMMmy IS WX

KOHKaTeHalu U BbIBOJa HOBOro Koprexa. [Tpumep:

Input:

Tuplel: (1, 2, 3)

Tuple2: (4, 5, 6)

Output: (1, 2, 3, 4, 5, 6)

3. Omepammm ¢ Habopamm crpok: IIpmHMMas Bo BHMMaHMe [ABa HalOopa CTpOK,
BBIIIOJIHWTE CJIe[IyIoIye ollepalivi U BbIBeIUTe pe3yJIbTaThl:

» OOvenmuenne: Havmnre oObenyiHeHME IBYX MHOYXKECTB.
» IlepeceueHne: HavIUITe CTPOKM, OOIINMeE IS IBYX HAOOPOB.
» Pasiumst: HavuTe CTPOKM, KOTOPBIE €CTh B IIEPBOM HaOOpe, HO KOTOPBIX HET BO

BTOPOM.
[TIpumep:

Input:

Setl: {"apple", "banana", "orange"}

Set2: {"orange", "grape", "kiwi"}

Output:

Union: {"apple", "banana", "orange", "grape", "kiwi"}
Intersection: {"orange"}

Difference: {"apple", "banana"}

4. ®OuabTpammaA cowcka: 1 3a1aHHOrO CIMcKa 4ncesI HallMIIUTe IIporpaMMy, KOTopast
OTWIBTPOBBIBAET BCe ITPOCTBIE UNCIIa, KOTOpble Oosbirie 10, 1 BbIBeAMTE HOBBIN

criicok. [Tpumep:

Input: [5, 12, 8, 17, 3, 20, 41]
Output: [5, 12, 8, 3, 20]



5. YHI/IKaJ'IBHBIe IepecraHoOBKM: MmMmest crmmcok qricesl, HallmuTe IIporpamMmy JIS
reHepanmnm BCeX YHUKaJIbHBIX II€PpeCTaHOBOK 4YVICeJl. HpMMep:

Input: [1, 2, 3]
Gutput [y a2 8310 NE7 e 8582 L N2 s3] sz, S sl S [ 3 L, a2 T8 82 L] ]

1. CoptupoBka Koptexxein: VImes CIMCOK KOpTeXel, COIep’kallx VMeHa ¥ BO3pacT,

3.

4.

HaIMIINTe IIPOrpaMMy [IJII COPTUPOBKM KOPTeXeVl IO BO3PacTy B IOpsiike yOBIBaHMA.
ITpumep:

Input: [("John", 25), ("Alice", 30), ("Bob", 22)]
Output: [("Alice", 30), ("John", 25), ("Bob", 22)]

Omnepannm ¢ HecKoJIbKMMM Habopamu: VIMed crivicok HaOOpPOB, HAIMIIINTE IIPOrPAMMY

JJIs1 BBITIOJTHEH M CJIeYIOIIVIX OIlepallvi M BBIBOJA pe3ysIbTaToB:

» O6wenmuenue: [Tponssenure oObenmHEeHEe Bcex HAOOPOB.

» Ilepeceuenne: Havimnre oOmiye 211eMeHTBI BO BCeX MHOXECTBaX.

» Ommuns: HamawWTe 3J1eMEHTH, KOTOpble MPWUCYTCTBYIOT B IIe€pBOM HabOope, HO
OTCYTCTBYIOT B IPYTMX Habopax.

ITpumep:

Input:

SEEEE GHL 2 Sl ol & 2l G ey S0
Qutput:

Union: {1, 2, 3, 4, 5}

Intersection: {3}

Difference: {1}

IlepecranoBka comcka: VIMmes CrivICOK CTPOK, HaIIMIIIUTE IIPOTpaMMy JIJId IlepecTaHOBKM
CTPOK TakMM o0Opa3oM, UYTOOBI KaXas CTpoKa HadMHajgach C IIOCIIEHErO CUMBOJIa
IpenbIayIert CTPOKNL. Ecmm takon CTPOKM HET, IMPOOOJLKITE C JIr00011 HeVICIIO/Ib3yeMOW
CTpOKM M3 crmcka. [Tpumep:

Input: ["apple", "orange", "banana", "rhino", "elephant", "tiger"]

Output: ["apple", "elephant", "tiger", "rhino", "orange", "banana"]

YHI/IKaJ'IBHBIe KOMﬁI/IHaI_H/II/I: ):[J'[SI 3aIaHHOI'O CIIMCKa 4pceljl HalliuTe IIporpamMmy,

TeHepUpPYIOLIyIO IS CIOMCKa BCe YHMKaJIbHble KOMOWMHAIMM OIIpefesIeHHON IMHBL K.
ITpumep:



Input: [1, 2, 3], k = 2
Output: [[1, 21, [1, 3], [2, 3]]

PaboTa ¢ kopTexxamit: VIMes CIICOK KOPTeXer, coflep Kalllx MMeHa 1 0aUibl, HaluIIInITe
IporpaMMy, KOTopasi HaXOAUT CpeaHm 6asuT [1jIsl KaKI0ro MMeHM M BO3BpalllaeT CIIMCOK
KopTexxent B dopMmaTe (name, average-score), OTCOPTMPOBAHHBIX IO CpeHeMy Oa/uly B
nopszake yosisanus. [Tpumep:

Input: [("John", 80), ("Alice", 90), ("Bob", 75), ("Alice", 95)]
Qutput: [("Alice", 92.5), ("John", 80), ("Bob", 75)]

PasOmuenme cnmcka: /D1 3aJaHHOTO CIIMICKA 4YWCel HaIMIINTe ITporpaMMy, KOTopas
paszOuBaeT CIMCOK Ha IMOJICINCKM TaK, YTOObI CyMMa KaykJIOTo ITOJICIICKa ObUIa MeHbIIe
WIM paBHa 3aJaHHOMY MakcuMajabHOMy 3HaueHuto k. Tlopcrvickm mOJDKHBI OBITH
MaKCMMaJIbHO cOaslaHcupoBaHBbL. [Tpumep:

Input: [1, 2, 3, 4, 5, 6, 7, 8, 9, 18], k= 15
Output: [[1, 2, 3, 4, 5], [6, 7], [8, 9], [10]]

Omnepaumn ¢ marpunamn: lVimesa nBe MaTpullbl, IIpelCcTaBJIeHHbIe B BHe CIVCKOB
CIIVICKOB, HalVIINTe IIPOrPaMMYy [JIs BBIIIOJIHEHMS TaKWX OIepaluii ¢ MaTpullaMy, Kak

CJIO’KE€HNE, BbIYMTaHVe 11 YMHOXXEHNME. HpMMep:

Input:
Matrix A: [[1, 2, 31, [4, 5, 6], [7, 8, 9]]
Matrix B: [[9, 8, 7], [6, 5, 4], [3, 2, 1]]

Output:
Addition: [[10, 10, 10], [106, 16, 18], [10, 16, 10]]
Subtraction: [[-8, -6, -4], [-2, O, 2], [4, 6, 8]]

Multiplication: [[30, 24, 18], [84, 69, 54], [138, 114, 90]]

IIpeososxu 3abaBrvie u yBarexamevHbie YnpaxHeHus no Ko0upoBbanuio 045 npakmuxu pabomst co
cmpokamu u crobapamu, Bxarouasn Broxennsle carobapu. Kaxooe ynpaxuere 004xH0 conpoBoxoamsca

nocmanoBkoil 3a0auu U NPUMePamu 0KUOAEMbIX pe3yAbmaniob.%

1. Cuerumk cioB: Hammmre mmporpaMmMy, KoTopasi HPUMHMMAET CTPOKY B KadeCTBe BXOIHBIX

HAaHHDBIX U IIOACYNUTBIBAET YaCTOTY IIOABJICHVIA KaXXKIIOT'O CJIOBA B CTPOKE. HpMMep:

Input: "I love to code, code, and code!"

gutput: {5I: 1, Zlove’: 1, ‘tol: 1, ‘ecodel: 3, "and’: 1}



2. Ob0vegnHeHMe ciaoBapen: Hamvmmre nporpammy, KoTopas HOJy4aeT B KadecTBe
BXOIHBIX [IAaHHBIX JIBa CjoBapsd ¥ oObeIuHseT MX B OAMH CJIoBapb. Eciam Koy

HPUCYTCTBYeT B O0OMX CJIOBapsX, 3HaueHUs JO/DKHBI OBbITb OObedMHeHBl B CIIVCOK.
ITpumep:

Input:

dictl = {'A’: 1, 'B': 2, 'C': 3}

dict2 = {'B': 4, 'D': 5}

Qutput: {'A’: 1, 'B': [2, 4], 'C': 3, 'D': 5}

3. HocTyn K BJI0O>KeHHOMY cjIoBapro: Hammimre mporpamMMy, KoTopasi IojlydaeT JOCTYII K
3Ha4YeHMAM BJIOKeHHOTO CJIOBapsl, MCIIOIb3Ysl CIINCOK Kiirouert. [Tpumep:

Input:

data = {'person’: {'name’: ’'John’, 'age’: 25, ’'address’: {'city’: ’'New York’,
‘country’: 'USA'}}}

keys = [’'person’, ’address’, ‘city’]

Output: ’'New York’

4. CueTyMK YacTOTBI CMMBOJIOB: Hammimmre mporpamMMmy, KoTopas HpUMHMMAaeT CTPOKY B

KayecTBe BXOJHBIX JTaHHBIX M IIOJICYUTHIBAeT YacTOTy IIOSABJIEHMS KaXXIIOro CHMBOJIa B
crpoke. [Tpumep:

Input: "Hello, World!"
OuEputs FiHA s el Ty Ellu By et 2 Yaker L e T PWRe T et Agy Adis
1, *i%: 1}

5. Pabora co caoBapem: Hammmmre mporpamMmy, BBITOJIHSIONIYIO pasjIMUHBIe JIEVICTBUS CO

csioBapeM. IIporpamma opkHa oToOpaskaTh MEHIO OMITNIL I BEIOOpa II0JIb30BaTeIeM.
ITpnmep:

Input:

my_dict = {'A’: 1, 'B': 2}

OQutput:

{'A": 1, 'B’': 2, 'C’': 3} # After adding {'C’: 3}
{'A’: 1, 'B’: 5} # After updating 'B’ to 5

{'A’': 1} # After removing 'B’

Key 'A’ exists in the dictionary: True

Key 'B’ exists in the dictionary: False

6. Cpe)ICTBO IIPpOBEPKU aHarpaMM: Harmmre IIporpamMmy, KOTopas IpvHVMaeT Ha BXOZ,
ABE CTPOKWN U OIIpeNeirsieT, ABJIA0TCA JIM OHU aHarpaMMaMN OPYT Opyra. AHanaMMa -

3TO CJIoBO WM (ppasa, obpaszoBaHHas IepeCcTaHOBKOV OyKB Ipyroro cjioa win ¢passl
ITpumep:



10.

11.

12.

Input: "listen", "silent"

Output: True

3amena cumBosioB: Hammmmre mporpamMmy, KoTopas OepeT CTpOKy M 3aMeHsIeT Bce
9K3eMIUIAPBI yKa3aHHOTO CMMBOJIAa APyTrvM cuMBosIoM. [Ipumep:

Input: "Hello, World!", replace 'L’ with 'x’
Qutput: "Hexxo, Worxd!"

MuBepcusa ciosaps: Hammimmre mporpaMMy, KoTopasi IIpMHMMaeT CJIOBaph B KadecTBe
BXOJIHBIX JJaHHBIX 1 BO3BpalllaeT HOBBIVI CJIOBaph, B KOTOPOM KJTIOUM M 3HaU€HWsI MeHSIIOTCS
mMectamm. [Ipumep:

Input: {'A’: 1, 'B’: 2, 'C': 3}
Qutput: {1: 'A’, 2: 'B', 3: 'C'}

CueTunk IacHpIX: Hammmmre mporpamMmy, KoTopasi IIpMHMMaeT CTPOKY B KauecTBe
BXOIIHBIX JaHHBIX U ITOJICUYMUTHIBAeT KOJIMUIeCTBO IJIacCHBIX (3, €, i, 0, u) B cTpoke. ITpumep:

Input: "Hello, World!"
Output: 3

OO6HoOBIIeHMe B/I0XKeHHOTO cjIoBaps: Hamuimmre mporpaMMy, KoTopasi OOHOBJIsIET

3Ha4€eHV BJIOKEHHOT'O CJIOBaps Ha OCHOBE 3aIaHHOI'O YCJIOBVIAL. HpV[Mep:

Input:

data = {'A’: {’score’: 80}, 'B’: {’'score’: 90}, 'C’: {’score’: 70}}

threshold = 75

OQutput: {'A’: {’'score’: 'Pass’}, 'B’: {’'score’: 'Pass’}, 'C’': {’score’:
‘Fail’}}

ITouck mo BIOXKeHHOMY cjI0Bapro: Harmmmre mporpammy, KOTopast MineT KOHKpeTHOe
3HaueHue BO BJIOKEHHOM CjIoBape M BO3BpalllaeT COOTBETCTBYIOIIMUM KIII0Y(M), TIe 3TO
3HaveHue HanaeHo. [Ipumep:

Input:

data = {'A’: {’score’: 80}, 'B’: {’'score’: 90}, 'C’: {’score’: 80}, 'D":
{’score’: 70}}

target = 80

Output: ['A", 'C’]

Pexxum ynanenms ciios: Hammmite mporpaMMy, KoTopast HpUMHMMaeT CTPOKY B KauecTse
BXOIIHBIX JTaHHBIX 1 YIaJIsieT CJIOBO (CJI0Ba) ¢ HaMbOosIbIIIelt YacTOTON BeTpedaeMocTn. Ecim



HECKOJIBKO CJIOB VIMEIOT O[MHAKOBYIO MaKCHMMaJIbHYIO YaCTOTHOCTb, YyIaJIUTe WX Bce.
[Tpumep:

Input: "The quick brown fox jumps over the lazy dog. The dog barks loudly."

Qutput: "quick brown fox jumps over the lazy. barks Lloudly."



MonyiibHbIe esia

6.1 Moay/JIbHOCTB M1 BO3MO>KHOCTb IIOBTOPHOIO
VICIIOJIb30BaHMA

Kpamxo 00sscHU KOHYentyuo MOOYAbHOCTU 1 B03MOKHOCTU NOBIMOPHO20 UCNO0Ab30BANHUS, 4 MaKxKe
HeMm OHU 10/e3Hbl 8 npoexmax npoepammupobanus. 3amem, UcnoAb3ys AHAA02UY U3 PeasbH020 MUpa,
00BACHU pasiuuHbie 100X00bl K peaiusayuu 3mux noHAmui 6 Opyxeai00HOU, HO AKKYparmHou
Mariepe.9*

MHorokpaTHoe WCIOoJIb30BaHMe ¥ MOIYJIBHOCTh — 3TO CBOETO pojia CeKpeTHble IpVeMBI B
pa3paboTke mporpaMMHOro obeciieueHnsi, 0COOeHHO B ciTy4ae OOJIBIINX M CJIOKHBIX ITPOEKTOB.
OHM MMeIOT pl ITperMYIIecTB, 00JIerdaroniyx X13Hb IIPOrpaMMICTaM.

Korpa BbI muiere IOBTOPHO WCIIOJIB3YEeMBIVI KOJI, BAM He HY>XHO KaXKIbIVI pa3 HauuHaThb C
HyJI1. Bl MoOXeTe C3KOHOMWTHL MHOIO BpeMeHW WM YCWINW, WCIOJIb3Yysl CYIIeCTBYIOIIve
pellleHs: BMeCTO TOro, YTOOBI M300peTaTh BesocuIles. A ¢ MOIyJIbHOCTBIO BBl pa30riBaeTe CBOV
Kof, Ha Oojlee MeJIKMe, yIIpaB/IsieMble YacTW. DTO KaK KYCOUYKM TOJIOBOJIOMKV, KOTOpPBIE
VIeaJIbHO COYeTalOTCsl APYr C JPYyroM. DTO YIIpolllaeT IIOHMMaHMe, OOCIy)XMBaHUE W
VCIIpaBjleHye JIIOOBIX BO3HMKAIOMIMX ommbok. Kpome Toro, BBl MoOXeTe IIOBTOPHO
VICTIOJIB30BaTh 3TV MOJYJIbHBIE 3JIeMEeHTHI B Pa3sHbIX YacCTsAX Balllero IIPOeKTa.

TaxmuM obpasom, Korga [eo JOXOOUT [0 KPYIHBIX IPOEKTOB, KJII0YeBoe 3HaueHWe VMeeT
IIOBTOPHOE CIIO/Ib30BaHMe ¥ MOIYJIBHOCTb. DTO IIOMOXeT BaM paboTaTh IpOAyKTUBHee,
3¢pPeKTMBHO COTPYIHMYATH M MIOAEPKMBAaTh CAMOOBITHOCTh Balllero Kofa B JOJITOCPOYHO
nepcriekTuse. B Python y Bac ecTs Kyua KpyTbIX IIpVeMOB U IIPaKTUK I BOIUIOIIEHWS 3TUX
uaen B XM3Hb:

1. ®ysxknmn: OyHKIIVM IIOX0XM Ha CHelVaIn3upoBaHHbIe MHCTPYMEHTHI Ha KyxHe. OHu
VIHKAIICyJIMPYIOT KOHKpeTHble IIpUIIpaBbl M MOIYT IIOBTOPHO WCIIOJIb30BaTbCA B
pas/IMYHEBIX perieniTax. TOUHO Tak ke B IIpOrpaMMIUpOBaHNM (PYHKIIUW VMHKAIICYIUPYIOT
ompesesIeHHbIe OIlepalliyi, ClIOCOOCTBY I IIOBTOPHOMY VCIIONIb30BaHMIO Kofa. Vcronb3ys
dyHKIMM, DpOrpaMMICTEI MOTYT NWCAaTh MOYJIBHBIV KOJI, KOTOPBIVI MOXHO JIETKO
VICIIONIb30BaTh IIOBTOPHO, UTO VIIpoIljaeT paboTy c Oojlee KPYHHBIMM U CIIOKHBIMU
IpOeKTaMM.

2. Kitaccel 1 00beKTHO-OpMeHTHpOBaHHOe ITporpammuposanmue (OOII): Kitaccer B OOIT
MOOOHBI CIlelaiMcTaM Ha cTporike. KaxXmpn pabOTHMK VMeeT oOIlpeesieHHYI0
npodeccuio 1 onbIT. TOUHO Tak ke KIacChl MHKAIICYJIMPYIOT JaHHbBIe M JeVICTBUSA B
OOBEeKTBI, CIIOCOOCTBYSI MOBTOPHOMY WCIIOJIb30BaHMIO Kopa. VIcmosw3ys KiIaccel U



O6’BeKTBI, IIpOrpaMMMCTBL MOI'yT CO30aBaTb MOJIYHBHBIVI n MaCIlITa6VIpyeMBH7[ KO, 4TO
yiipoilaeT yIIpaBJIeHNe CJIOKHOCTBIO B KPYITHBIX ITpO€KTaxX.

Mopynu w makerbl: Momynn 1 TIaKeTbl IIOXOXM Ha HaOOpbl MHCTPYMEHTOB C
IIOMeUYeHHBIMI I PasHbIX MHCTPYMeHTOB sdevikamyu. OHU MpeoCTaBIIAIOT CII0Cco0
opraHM3alM M YIaKOBKM CBSI3aHHBIX KOMIIOHEHTOB KOJa, CIIOCOOCTBYSI IIOBTOPHOMY
VICIIOJIb30BaHMIO Kofa. VIConbp3ys MOyJIM M IIaKeThbl, IIPOIPaMMUCTBI MOIYT JIETKO
HaxoIUTh ¥ IIOBTOPHO WCIIOJIb30BaTh (PYHKIIVOHAJIBHbIE BO3MOXHOCTM KOJa, 4TO
nio3BossieT 3(pPeKTUBHO pa3pabaThIiBaTh U IOAAEPKMBATh O0Jlee KPYITHbBIE IIPOEKTHI.

bubmiorekn u dpertMBopkm: bubmorekn n pperIMBOPKM HOXOXNM Ha KHUIU B
OGubnmoTeke WM KHVDKHOM MarasuHe. BmecTo Toro, uroObl mmcaTb Bce C HyJId,
IIPOTPaMMUCTBI MOTYT WCIIOJIb30BaTh CYIIeCTBYIOIIe Oubiamorekn m pperiMBOpPKH,
KOTOPpBbIe IpefjlaraloT FOTOBBIV KO, ¥ PyHKIIMM 111 KOHKPeTHBIX 3a7ad. VIcosb3ys 3Tn
pecypchbl, IIpOrpaMMMUCTBI MOTYT COKOHOMWTBH BpeMsl M YCWINS, YCKOpsid Ipollecc
pa3paboTku Oojlee KPYITHBIX ITPOEKTOB.

IITa6;10HBI  mpoekTHpoBaHws:  [[labmoHBI  IIpOeKTMpOBaHMS ~ IIOXOXM — Ha
apXUTEeKTypHble 4YepTeXu [Id CTpouTelnbcTBa 3gaHui. OHm  obecrieumBaroT
IIpOBepeHHble pellleHNs o0IINX IpobiieM B paspaboTKe MPOrpaMMHOIO obecriedeHwus.
Citeftyst ycTaHOBJIEHHBIM ITIabJI0HaAM ITPOEKTUPOBaHMS, ITPOrPaMMUCTBI MOTYT IIMCAaTh
MOIYJIBHBIVI ¥ MacIITaOupyeMbIii KOJ, OTBeYalolIUil CJIOXHBIM TpebOoBaHMSM.
IITa6s10HBI  ITPOEKTUPOBaHMS CIIOCOOCTBYIOT IIOBTOPHOMY WCIIOJIB30BaHMIO KOfa W
yI0OCTBY COITPOBOXEHNMs, YTO jejlaeT MX HeoOXOAMMBIMM I Oosiee KPYITHBIX U
CJIOXKHBIX ITPOEKTOB.

Paspenenme 3ama4: PaspenieHue 3amau 1IoxoXke Ha paspesieHye IpoeKTa MexXIy
3KCIIepTaMiM B OIIpellesleHHBbIX O00jacTsx 3HaHuM. PasOuBasi mporpammy Ha 0Oosiee
MeJIKVie MOYJIM, KaX[IbIi M3 KOTOPBIX OTBeuaeT 3a OIpeleleHHyIO 3ajady WIn
dyHKIIMOHAJIBHOCTb, IPOrPaMMMCTBI MOIYT [IOOMUTBCS MOAYJIBHOCTM KOda W
BO3MOKHOCTI €r0 IIOBTOPHOTO MCIIO/Ib30BaHMA. DTOT IOAXO[ olecriedmBaeT JIYUIITyIO
OpraHM3aINIo, COBMECTHYIO paboTy 1 0OCIy XIMBaHMe Kojla B 0ojlee KPYITHBIX IIPOeKTax.

[TpumMeHsist 5T MeTonmbl M IIpueMbl, paspaborumkm Python Moryr cosmaBaTh HOBTOPHO
VICIIOJIb3YE€MBIVI MOJTYJIBHBIVI KOJI, KOTOPBIV Jierde IOHSTh, IIOJIEPXXNBATh VI PaCIIVpPsTh. DTN
KOHIIEIIIINY TaKXe CIIOCOOCTBYIOT 0OIIeMy KadecTBY Kofa, COBMeCTHOU paboTe U
MacCIITabVIPyeMOCTL.

Bay! 9mo Bneuamasiouuil cnucox moujHuix udeil. O0Hako, nockoavky 5 Bee euje usy4aw ocHobul,
noxasyicma, nopexomeHoyil 00uH uiu 08a Memooa u3 cnucka, ¢ Komopuix A 004xkeH HAUAMD KAK
HOBUYOK, a 3amem onuuiu K110uebble KOMNOHeHNbL Kax0020 Memooa 6 paccaabasiouseil u
3aHUMAMEAbHOU MaHepe.?

besyciiopno! Kak HOBMUKY, s peKOMeHIyl0 BaM HaudaTb C YHKIOUI M KJIacCoB. DTU



KOHIIEIIII N1 SABJIAIOTCA qJYH):LaMEHTaJ'IBHBIMT/I CTpOUTEJIbHBIMU Osmokamm B
IIporpaMMimpoOBaHmN 1 obecrreyaT Bam IIPpOYHYIO OCHOBY JIs1 ITOHVMMAaHVIA DoJstee CITOXKHBIX
TEeM.

1. ®yskumn: OyHKIIMM — 3TO KaK M3BICKAHHBIE PeleNnThl B Mype IPOrpaMMUpPOBaHMSL.
ITogoOHO TOMy, KaK pelleNT IIOMOraeT BaM IIPUTOTOBUTH BKycHOe 0100, pyHKIIMM
IIOMOTaIOT KOMITBIOTEPY BBIIIOJIHATH OlperieleHHble 3agaunt. [lymariTe o (pyHKIIMIX KaK
0 MMHU-TIpOrpaMMax BHYTPU Ballleyl IIporpaMMbl. Y HMX eCTh HauMeHOBaHMe 11 Habop
VIHCTPYKIINVI, KOTOpbIe BBIIOJIHAIOT oOIlpefesieHHoe pdevictBue. MyHKIMM MOryT
NpVHUMaTh BXOOHBbIE [JaHHBle (MHTPEOVMEHTH) M IIPOM3BOAVUTEL BBIXOIHBIE TaHHbBIE
(koHeuHOe Omromo). Jlyumras dwacts? OpHaXOBI co3maB  (PYHKIIMIO, BBl MOXeTe
VICIIOJIb30BaTh ee CHOBAa ¥ CHOBa, SKOHOM: Ballle BpeMs 1 ycwins. BoT elie HeKoTopkbie
TexHu4ecKue nogpobnoctu o pyHkumsax Python:

» CrenmanusuMpoBaHHBIE CpeacTBa pelneHMst 3agad: DyHKIMM IIOXOXM Ha
CrielaJIM3VpOBaHHbIe CpeficTBa perreHMs 3amad. OHM NPUHMMAKOT BXOJIHBIE
IaHHBbIe (ITapaMeTpbl) ¥ BBIIOJIHSIOT HaJ, HVUMM OIIpelielIeHHble OIleparui s
IIOJTyYeHMsI BBIXOIHBIX JaHHBIX (BO3BpalllaeMbIX 3Ha4eHnT). DYHKIIMM ITOMOTafoT
PpazounTk CJIOXKHBIe ITpo0JIeMbl Ha pelllaeMble YacTi. Bl MOXKeTe IyMaTh O HUX Kak O
MUHM-IIPOTpaMMax B BallleM Kojle, KOTOpble MOXXHO BBI3BIBATH ¥ IIOBTOPHO
VICIIOJIb30BaTh BCSKMW pa3, KOTAa OHWM BaM HYXXHBI. (DYHKIWN ONPeHesIsioTcs C
IIOMOIIIBIO OItepaTopa def.

» Bosspamenne 3HadeHMi: OyHKINMM MOI'YT BO3BpalllaTh 3Ha4eHWs C IIOMOIIbIO
oreparopa return. DTo I103BOJIsIeT VM BbIJIaBaTh pe3yJIbTaT WJIV BbIXOHbBIE [IaHHEBIe,
KOTOpBIe MOXXHO WCIOJIb30BaTh B APYIMX dYacTsX Kofa. DTO KakK (PYyHKIMS,
BO3Bpalllalolliasi BaM II0apOoK I10CjIe BBIIIOJTHEeHVI CBOel! 3aaull.

» ITapamerprr: PyHKIMM MOIYT IPUHMMATh MapaMeTphbl, KOTOpble IIPU BHI3OBe
dyHKIMM FBIIAIOTCS BXOOHBIMU JTaHHBIMM. IlapaMeTpbl IIO3BOJIAIOT IepelaBaTh
3HaueHMs B (QYHKIIMIO, IIpellocTaBiisisi HeoOXoiyMble HaHHBIE I PabOTHI
dyHKIMM. DTO IMOXOXe Ha IIpelocTaBjieHVe WHCTPYKIUM Wi MHPOpMaImm
yHKIMM, YTOOBI YIIPABJISATE ee IeVICTBUSMI.

» JIambpa-dyuknmm: JlamOna-pyHKIIMM, Takke W3BecTHble KaK aHOHVMMHBIE
dYHKIMM, TPeNcTaB/IsioT Cco0OM KOMIIaKTHBIE BCTpOeHHBle (PYHKINMM, He
TpeOyromue dQopmanpHOro omeparopa def. OHm ompenessioTcs ¢ IIOMOIIBIO
KITIOUeBOTo cjIoBa lambda w I10JIe3HBI I IIPOCTBIX OJHOCTPOUHBIX OIlepaIIVVL.
JIssmMOa-dpyHKIIMM ITOXOXM Ha HeOOJIBIINX, TMOKIX IIOMOIIIHMKOB, KOTOpPbIe MOIYT
OBICTPO IOMOYB BaM 0e3 0COOBIX IIepEMOHMTL.

2. Kimaccsr: IlpencraBbTe cebe Mup, B KOTOPOM BBl MOXKETE CO3JaBaTh CBOVIX COOCTBEHHBIX
cymeprepoeB C YHWKaJIbHOW CWION WM CHOCOOHOCTBIO. DTO MIMEHHO TO, YTO KJIacChl
ITO3BOJISAIOT /IeJIaTh B MporpamMMuposaHmuy. Kitacc 1Ioxox Ha IuIaH, KOTOPBIV OIIpesieriseT
cBoVICTBa (aTpMOYTBI) M METOABI (CYyHepcIIOCOOHOCTM) BaIllMX CO3TAHHBIX Ha 3aKas
cyneprepoes (00bekToB). OH MHKAIICYINPYeT CBSI3aHHBIE JTaHHbIE V1 JIEVICTBIIE B €IVHYIO
cymHocTh. C TIOMOIIBIO KJIAaCCOB BBl MOXKETe CO37aBaTh HECKOJIBKO 3K3eMIUIIPOB



(OTmepHBIX KOIMII CyIleprepoeB), KOTOPBIE MMEIOT OIHW ¥ Te XXe aTpuOyThl WU
CIIOCOOHOCTM, OIIpeiesIeHHbIe KJTacCOM. BOT elrie HEKOTOpbIe TeXHITIeCKVe ITOIpOOHOCTI
o xitaccax Python:

» Mommnsle ma6aoapr: B OOIT xraccel OeVICTBYIOT Kak ITAOJIOHBI IS CO3IAHMUS
00BpexToB. OHI OIIpeNeIsIoT aTPUOYTHI (IlepeMeHHbIe), ONVICHIBAOIIVIE COCTOSHIE
o0bekTa, 1 MeToas! (PYHKITNM), OIIpefesIsIolIe ero oBefeHne. DTO IIOX0Xe Ha
IIPOEKTMPOBaHMe 3[0aHNs Ilepell ero CTpouUTeIbcTBOM. Kitaccel ompenerstorces: ¢

IIOMOIIBIO OIlepaTopa class.

» KoHcTpyKTOpBI: KOHCTPYKTOPBI — 3TO CIleliajIbHble MeTO/Ibl, ICIIOJIb3yeMble I
VHUIVaIM3anun  o0bekToB. OHM  BBI3BIBAIOTCA IIPM  CO3IAaHUM OObeKTa U
IO3BOJIAIOT BaM yCTaHOBWUTh HadaJlbHOE COCTOsSIHME WIVM 3HauyeHWus aTpudyToB
oopekta.  KOHCTpyKTOpBI  rapaHTMpPYIOT, 4YTO  OOBEKTbl  IIPaBWIBHO
VIHULVAJIM3UPOBAaHbl M TOTOBBI K VICIIOJIb30BaHMIO. DTO IIOXOXE Ha CO3JaHue
JepTeXxa I co3[IaHMa 00beKTOB C 3apaHee 3a7JaHHBIMV [TapaMeTpaMI.

» Atpubyter: B OOIl 0OBekThl MMeIoT aTpuOyThl, B KOTOPBIX XPaHATCS JaHHbIE.
ATpuOyTBI HMPENCTaBIISIOT XapaKTepUCTUKM VIV CBOVICTBA oOBbekTa. OHM MOTYT
OBITH TIepeMeHHBIMM, CBSI3aHHBIMM C OOBEKTOM ¥ CcOofpep KallyMiu MHQOPMaIINIO.
DTO TIOXOXKe Ha OOBEKT, MMEIOIINI pasHble XapaKTePUCTUKM, TaKye Kak IIBeT,

pasMep vIv TUIL.

» Metonpr: Metonpl — 3TO QyHKUMM, OIpele/leHHble BHYTpM Kjlacca W
VICIIOJIb3yeMble I BBIIOJIHEHWMs OIlepaluil VI AeVICTBUV, CBSI3aHHBIX C
o0pexToM. OHM MOT'YT MaHUITYJIMPOBATh JaHHBIMM 00BbEKTa, B3aMIMOIEVICTBOBATh C
ApyruMyu oOBeKTaMy WIM IIpeJOCTaB/IsATh (PyHKIMOHaJIbHbIe BO3MOXHOCTH,
XapakTepHble IS IeiM OO0BeKTa. IDTO IIOXOXe Ha 00beKT, obsamgarormm
CIIOCOOHOCTSIMU WJIV ITOBefIeHeM, KOTOpOe OH MOXKeT OCYyIIeCTBIISTb.

HauaB ¢ dyHKIIMII 1 KJIaccoB, Bbl IOJIy4YMTe ITPaKTUUeCKMII OIBIT HamlucaHWs OBTOPHO
VICTIOJTIB3YE€MOTO ¥ MOYJIBHOTO KOfla. DTO TIO3BOJIUT BaM pa30OmBaTh CJIOXKHBIE 3ama4un Ha Oostee
MeJIKVe, yIpapjisgeMble 4acTu ¥ obecreunT IIPOUYHYIO OCHOBY JJIA JaJIbHEVIIIero M3ydeHus
3axXBaThIBAIOIIEro Mypa HporpaMMupoBaHus. Tak 4To HajeBaviTe IIepeJHVK ¥ OKyHUTeCh B

IIpeJIeCT raCTpOHOMIMYECKMX Cl)YHKH,V[VI " IIPUKIIIOYEHVS FE€POMUYEeCKMX KJ1accos!



6.2 dyHKOIMN

Xopouio. imax, daBatime HauHeMm ¢ HeckoAbKUX npumepob kooa, umobst ybudems ¢pymkyuu 6 deiicmbuu.
Paccmompum 6o3moxrnocms ucnoaw3obanus uoetl, c6A3AHHBIX € COYUANLHBIMU CEMAMU, A
uasocmpayu 21emennod, komopuie vt nepeuucauiu panee. He cmecusaiica ucnoavsobamo
pasbaexamenvtyto memamuxy o Lappu ITommepe u cayuainsle gpyrxiyuu.%

Koneuno! Cm. mpumMepsl HKe.

>

Cneunannsmpmaannme cpeacrBa pemeHm?I: Bot HeCKOJIBKO IIpMMEPOB,

VUUTIOCTPUPYIOIINX 3Ty KOHIIETIIVIO.

5|def tag _friend():

| print("\n=== Tagging a friend ===")

# Example 1: Tagging Friends

import random
# Define a function to randomly tag a friend using the ’def’ statement
friends = ["Alice", "Bob", "Charlie", "David", "Eve"]
tagged friend = random.choice(friends)
# Display the result
print("You tagged a friend:", tagged friend)

# Usage

for _ in range(5):

tag _friend()

B sToM mpumepe dyHKumMs tag_friend () ompenersieTcs ¢ IOMOIIBIO orepaTopa def Oe3
BXOHBIX ITapaMeTpoB, OOO3HaueHHBIX ITYCTBIMM CKOOKaMu (). DTa PyHKIMS CITyXXUT
crelyaIM3MpOBaHHBIM CPeJICTBOM pellleHMs 3a7auy CJIydayHOro BbIOOpa U IIOMeTKMU
Apyra M3 ceTu Mojb30BaTesId. [[jIs BBIIIOJIHeHWsS 3TOW 3afaudll VICIIOJIb3yeTcsl (PyHKIWS
random.choice () 113 OGIMOTEKM random.

BoseiBasi dyHkimo tag_friend () HeckoJIbKO pa3 B IMKIIe, Bbl MOXKeTe MHOTOKpaTHO
OoTMeuaTh pasHbBIX Apy3er, 3PeKTMBHO MOBTOPHO VCIOJIB3ysl KOA, M 3KOHOMSI MeCTO B
Kofe. DTOT TOAXO, MHKAICYJIMPyeT JIOTMKY BBIOOpa [Apys3ell M TeroB B IIOBTOPHO
VICIIOJIb3yeMyI0 (PYHKITMIO, oOecrieurBas MOIYJIbHOCTb KOJIa M YA0OCTBO COIIPOBOXKIEHMI.
Vukancynupys 3Ty PYHKUMOHAJIBHOCTb B (PYHKIIMIO, BB MOJXKETe JIETKO BBI3BIBAThH ee,
KOI7Ia 3TO HeoOXxoamMo, n3berast HeoOXoAMMOCTY Ay O/IpoBaTh KO, B Balllell IIporpaMMe.



You tagged a friend: Charlie
You tagged a friend: Eve

You tagged a friend: Charlie
You tagged a friend: Bob

You tagged a friend: Alice

# Example 2: Receiving Notifications
import datetime, time

)| # Define a function to get the notification datetime

o=

def get _notification datetime():
current _datetime = datetime.datetime.now()
6 notification datetime = current _datetime.strftime("%d/%b/%Y %H:%M:%S")
# Display the result
8 print("New notification received at:", notification_datetime)

9 time.sleep(random.randint(0, 10)) # Wait some seconds before the next call

# Usage

print("\n=== Get notification ===")

o

13(for _ in range(3):

=

get _notification datetime()

B sTtom mpumepe dyHkumsa get_notification_datetime() M3BjIeKkaeT TeKyIIylo AaTy M BpeMs U
dopmaTupyeT nx Kak 'dd/mmm/yyyy hh:mm:ss'. DTa PyHKIMSA CIIyXUT CrIelyaIM3pOBaHHBIM
CPeiCTBOM pellleHNsl IIpo0sIeMbl M3BjIedeHNs MeTKIM BpeMeHM II0JIy4eHHOTO yBeIOMJIeHMS.
J1J1s BBITIOJTHEH WS 3TOVI 3a/Ja4M VCIIOJIb3yeTcsl PYHKIMA datetime.datetime.now() 13 610IM0TeKNM
datetime IS IIOJIydeHMsI TEKYILErO 3Ha4YeHWs OaThbl M BpeMeHu u MeToq, strftime () mist ero
dopmaTupoBaHuss B COOTBETCTBUM  C  yKasaHHbBIM  dopmaTtoMm.  IlomyuenHoe
ordopMaTpOBaHHOe yBelloOM/IeHWe C JaTov W BpeMeHeM 3aTeM oOToOpaxaeTcsi ¢
VICTIOJIb30BaHVIeM OOHOBJIEHHOV pacriedaTKN.

BeisbiBag pyHKmIo get_notification_datetime() HeCKOJIBKO pa3 B IIMKJIe, BBl MOXKeTe MMUTVPOBaTh
IIoJIyueHVe YBeOOMJIEHUI B pasHoe BpeMs, 3(PQeKTMBHO IIOBTOPHO WCIIONB3ys Kop, 0Oe3
HeoOXOIMMOCTY IOBTOPeHMs OOHMX M TeX e CTPOK Kopga. DTOT MOAXO[, CIIOCOOCTBYeT
IIOBTOPHOMY VICIIOJIb30BaHMIO KO, YCTpaHsAsd W30BITOUHOCTH U olecrieumBas Ooislee
3¢ PeKTUBHBIN 11 JITAKOHWUYHBIV KOJI.

=== Get notification ===

New notification received at: 09/Jun/2023 02:49:37
New notification received at: 09/Jun/2023 02:49:45
New notification received at: 09/Jun/2023 02:49:51

‘\\\\\\\

BusyaymsupyiiTe nomarosoe BbIIoiHeHVe 3Toro Kofa Ha PythonTutor: https:/ /tinyurl.com/ye29dv4m

B03BpaTI>I: Bot HeckoitpKO IIPpUMEPOB, MJIIIOCTPUPYIOIIVX 3Ty KOHIEIILIVIO.



# Example 1: Get User Information

)

2|def get_user_info():

3 # Simulate retrieving some user information from a social media platform
4 name = "Harry Potter"

age = 17

B return name, age

oo

# Example 2: Get Profile Picture

y|def get profile_picture():

10 # Simulate retrieving the user’'s profile picture

picture_url = "https://twitter.com/Official HPWiki/photo"

2 return picture_url

=

# Example 3: Get Friends Count

5

def get friends_count():
16 # Simulate retrieving the number of friends in the user network
friends = ["Hermione", "Ron", "Neville", "Luna"]

8 return len(friends)

20|# Main function

21| def main():

22 # Get user profile data

23 name, age = get _user_info()

24 picture_url = get profile_ picture()

25 friends_count = get _friends count()

27 # Display user profile

28 print("==== User Information ====")
29 print("Name:", name)

30 print("Age:", age)

31 print("Picture:", picture_url)

32 print("Friends Count:", friends_count)

4| # Call the main function

5

main()

B Example 1 dpynkums get_user_info() MMuTHpyeT HoydeHne MHPOpMaIi o II0jIb3oBaTerle 13
colMajibHOM ceTn. B sToM mpuMepe MBI HpefllojaraeM, 4To IIOJy4aeM hame WU age
nonk3osatens. Vlcrionb3yd oreparop return, YHKIMS MOXXeT OJHOBPeMEHHO BO3BpalllaTh
HECKOJIbKO 3Ha4YeHU, B JIJAaHHOM cJIydae CTPOKY ¥ 9MCIIO.

B Example 2 ¢ynkums get_profile_picture() ompereneHa st MOJeIVMpPOBaHMsS IIOJTydeHWs
m3o0pakeHMs Mpodwisd II0JIb30BaTeslsl M3 IUIATPOPMBI COLMAJIBHBIX CeTew; 37eCh Mbl
HpefriosaraeM, 9To oH Bo3ppariaer URL-ampec n3obpaskeHus, To ecTb CTpOKY picture_url.



B Example 3 dynkums get_f riends_count () ormpenesieHa 11l UMUTALMV 10Ty YeHWs KOJIM4YecTBa
Apy3en, KOTOPbIe eCTh y IMOJIb30BaTesid B conyaabHon ceTtr. OnepaTop return B 3TOM ciIydae
BO3BpallaeT KOJIMYeCTBO JPy3er, KOTOpOoe COOTBETCTBYET IVHE CIIVICKa friends, 0Ty Y€HHOTO C
roMo1bio pyHKIMN ten ().

Hakonern, ¢yHKIMg main () CIyXXUT TOYKOM BXoda B Iporpammy. B Python oGeranomn
MIPaKTUKOM 4BJIeTcd Hajmuue GyHKUMM main(), KoTopasi HeViCTBYeT KakK IeHTpabHasd
KOHTpPOJIbHas TOUKa /11 BBIITOJTHEH Vsl OCHOBHOVI JIOTMKY ITPOTPaMMBI.

B mpemocraBiieHHOM QparMeHTe Koma PYHKIME main() oTBeuaeT 3a KOOPAMHALIVIO
BBINIOJIHeHMs Apyrux dyHkouit. OHa BeI3bIBaeT PYHKIMM get_user_info(), get_profile_picture(), m
get_f riends_count() w1t mostydeHnst nHOpMaliny o noib3osarteste, URL-agpeca n3o0paskeHms
npodwis M KojmdecTsa Jpyset. Mbl IpucBanBaeM Bo3BpallleHHble 3HaueHWs IIepeMeHHbIM
(name, age, picture_url, f riends_count) m oToOpakaeM HpodwWIb II0JIB30BaTEIS C ITOMOIIBIO

orrepaTopoB print ().

Hammume dpynkimm main() crmocobeTByeT opraHmsanym Koja 1 ero yjpobountaemocty. OHa
OT/eJIsieT OCHOBHYIO JIOTMKY VIIpaBJIeHVMs IIpOrpaMMOVI OT ompefesieHuit (YHKIWUI, YTO
yIIpoliaeT NOHMMaHMe ¥ COIIpOoBOXJeHne Kopa. Kpome Toro, oHa II03BOJIS€T YJIy4IIUTH

CTPYKTYPY KOAa M ero MoAyJIbHOCTbD, IIpOABUTAsd IIepeaoBble METOIbI IIPOIrPaMMMPOBAHIIAL.

==== User Information ====

Name: Harry Potter

Age: 17

Picture: https://twitter.com/Official HPWiki/photo

Friends Count: 4

™~

» ITapameTpsl: BoT HeckoIbKO IPpMMepOB, WUIIOCTPUPYIOIIVIX 3Ty KOHIIEMIINIO.

BuisyaymsupyiiTe mommarooe BBIITOITHeHVe 3Toro Koja Ha PythonTutor: https :/ /tinyurl.com/2p8bj 2k9
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import random

# Pre-built lists of users, posts, IDs, and comments

["Harry Potter", "Hermione Granger", "Ron Weasley", "Luna Lovegood"]

users
posts = {
123: "I solemnly swear that I am up to no good.",
456: "Happiness can be found, even in the darkest of times, if one only
remembers to turn on the light.",
789: "It is our choices, Harry, that show what we truly are, far more than our
abilities.",
101112: "We've all got both light and dark inside us. What matters is the part
we choose to act on.",
}
comments = [
("Hermione Granger", "That's a brilliant quote!"),
("Ron Weasley", "Couldn’t agree more, mate!"}),
("Luna Lovegood", "Such wisdom in those words."),

("Harry Potter", "I'm glad these quotes resonate with everyone."),




18| # Function to send friend request
19| def send_friend request(sender, receiver):

20 print(f"[{sender}] has sent a friend request to [{receiver}]")

22|# Function to print a post

23|def print_post(post_id):

24 # print(f"{"Post ID:" % post _id:{"-"}{'""}{80}}")
25 label = * Post ID: %s ' % (post_id)

26 print(f"{label:{’-'}{’'*~"}{80}}")

27 print(f"{posts[post _id]}")

28 print(’-’'*80)

30| # Function to like a post
31ldef like_post(user, post_id):
32 print(f"{user} liked post with ID {post _id}")

34|# Function to comment on a post
35|def comment_on_post(user, post_id, comment):

36 print(f"{user} commented on post with ID {post_id}: {comment}")

38|# Main function

39| def main():

10 # Repeat actions multiple times

41 for _ in range(5):

42 sender = random.choice(users)

13 receiver = random.choice(users)

14 post_id = random.choice([key for key in posts.keys()])

15 commenter, comment = random.choice(comments)

47 print_post(post_id)

18 like _post(sender, post_id)

49 comment_on_post(commenter, post _id, comment)
50 send_friend request(sender, receiver)

5] print()

53|# Call the main function

54{main()

B nnepsoM nipuMepe dpynKIIM send_friend_request () mpvHMMaeT [1Ba HapaMeTpa: OTIIpaBUTeIb 1
rojytyJaTesib. DT ITapaMeTphl IIpefcTaBiaroT epconaxert 'appu Ilorrepa, yuacTByrommx B
3arpoce Ha fobasjieHVe B Ipy3bs. IlepemaBasi cooTBeTCTBYIOITE 3HAUeHNS B (PYHKIINIO, BB
MOYKeTe VIMUTMPOBATh OTIPABKy 3ampoca Ha fo0aBieHVe B JIPy3bsi OT OJHOTO IlepCcOoHaXa



IPYTOMy.

Bropoit mpumep, iike_post(), meMoHCTpUpyeT PYHKIINIO, KOTOpasl IPMHMMAaeT [apaMeTphl user
u post_id. ITapameTp user mpencTasisieT coOOM IlepCOHaX, KOTOPOMY HPaBWUTCS IIOCT, a
IapameTp post_id yKasblBaeT MaeHTUdMKATOp IIOcTa. YKa3aB HeoOXO[dyMble 3HaueHMs, BbI

MOJXKeTe MMUTHPOBaTh IlepCcOHaka, KOTOPOMY HPaBUTCA KOHKPETHBIVI ITOCT.

@yHKIMA comment_on_post() ITpyHMMaeT IlapaMeTphI user, post_id, 1 comment. DTy rmapaMeTpbl
IO3BOJIAIOT yKas3aTh II0JIb30BaTeslsd, KOTOPBII KOMMEHTUPYeT, MAeHTUUKATOp 3alincu, K
KOTOPOVI c/leJlaH KOMMEHTapui1, 1 cofepkaHne KomMeHTapus. IlepenaBast cooTBeTcTByOIIVIE
3HadyeHMs B (QPYHKUMIO, BBl MOXeTe VMWUTHPOBaTh IlepCOHaXka, KOMMEHTMPYIOIIero
KOHKPETHBIVI ITIOCT KOHKPETHBIM KOMMEHTapPVIEM.

Haxomrer1, pyHKIIMg main() 1crosb3yeT MK for 1Isi MHOTOKPaTHOIO IIOBTOPeHMs 1eVICTBUIL
B xaxxgom urepatiyy PYHKIMS CJIy4daliHbIM 00pa3oM BBIOMpaeT OTIpaBUTeIIsS ¥ II0TydaTerIs
M3 CHVCKa I0JIb30BaTesIer], COOOIeHe 13 CIMCcKa COODIIeHm 1, MaeHTUdMKaTOp M3 CHMCcKa
VIeHTUPUKATOPOB M KOMMEHTapwuil W3 CIMCKa KOMMeHTapueB. 3aTeM OHa BbI3bIBaeT
cooTBeTcTBYOmMe dyHKUMM (send_f riend_request (), like_post () M comment_on_post ()) co

a1y YamHO BBI6paHHbIMT/I SHa4YeHVIAMIU.

[ToBTOPSIA 3TOT IIpoIIecc, KO, MMUTHIPYET OTIIPaBKY 3allpOCOB Ha J100aBjIeHNe B IPY3bs, JIaVIKI
COOOIIIeHNMV 1 KOMMEHTHPOBaHe COOOIIeHMT CITyYatHBIMIU T10JIb30BaTeIISIMV, COOOIIIEHVISIMIA,
VaeHTNUKATOpaMy M KOMMEHTapVsIMIL. DTO AeMOHCTPUPYeT, KaK ITapaMeTphl ITO3BOJISIOT
BaM IIPeOCTABIISATE pa3jINYHble 3HaUeHVS (DYHKUVAM, JIerIasi VX aJalTVPyeMbIMU Y IIOBTOPHO
VICIIOJIb3Y€MBIMVI B Pa3JINYHBIX CIIEHAPVISIX.



-------------------------------- Post ID: 789 --------mmmmiii i

It is our choices, Harry, that show what we truly are, far more than our
abilities.

Ron Weasley liked post with ID 789

Luna Lovegood commented on post with ID 789: Such wisdom in those words.

[Ron Weasley] has sent a friend request to [Ron Weasley]

-------------------------------- Post ID: 123 -----ocmmmmmn i

I solemnly swear that I am up to no good.

Luna Lovegood liked post with ID 123
Luna Lovegood commented on post with ID 123: Such wisdom in those words.

[Luna Lovegood] has sent a friend request to [Hermione Granger]

-------------------------------- Post ID: 456 -------c-cemmmmmme e

Happiness can be found, even in the darkest of times, if one only remembers to
turn on the light.

Hermione Granger liked post with ID 456

Luna Lovegood commented on post with ID 456: Such wisdom in those words.

[Hermione Granger] has sent a friend request to [Ron Weasley]

------------------------------ Post ID: 101112 --------o-oimimmmooai e

We've all got both light and dark inside us. What matters is the part we
choose to act on.

Luna Lovegood liked post with ID 161112

Harry Potter commented on post with ID 101112: I'm glad these quotes resonate
with everyone.

[Luna Lovegood] has sent a friend request to [Hermione Granger]

-------------------------------- Post ID: 123 -----mmmmm i e

I solemnly swear that I am up to no good.

Luna Lovegood liked post with ID 123
Hermione Granger commented on post with ID 123: That’s a brilliant quote!

[Luna Lovegood] has sent a friend request to [Harry Potter]
BusyaymsupyiiTe mommaropoe BBIITOITHeHMe 3Toro Kozia Ha PythonTutor: https :/tinyurl.com/mtu2uha9

JIam6pa-dpysKym: BoT HecKoIbKO IpUMepOB, WJUIIOCTPUPYIOIINX 3Ty KOHIIeIIIINIO.



# Example 1: Sorting friends by name length

2| friends = ["Harry Potter", "Hermione Granger", "Ron Weasley", "Draco Malfoy"]

1|# Sort the friends list based on the length of their names using a lambda function

5|sorted_friends = sorted(friends, key=lambda x: len(x))

# Print the sorted friends list

8|print("\n=== Sorted Friends by Name Length ===")
9| for friend in sorted friends:

0 print(f"{friend} ({len(friend)})")

2|# Example 2: Filtering friends with names starting with 'H’

3| friends = ["Harry Potter", "Hermione Granger", "Ron Weasley", "Draco Malfoy"]

15|# Filter the friends list to names starting with ’'H’ using a lambda function

6| filtered friends = list(filter(lambda x: x.startswith(’'H’), friends))

18|# Print the filtered friends list

19| print("\n=== Friends with Names Starting with 'H’ ===")
20| for friend in filtered_ friends:
2 print(friend)

Example 1 memoHCTpuUpyeT MCIOIb30BaHMe JIIMOa-pyHKIINM B KauecTBe KITIOUeBOTro
ImapaMerpa B cpyHKm/M sorted(). HSIM6L[&-(13YHKLIV[$I lambda x: len(x) IpyHMMaeT MM gpyTa
B KauecTBe BXO[HBIX JIaHHBIX X M BO3BpalllaeT [UIMHY VIMeHM, MCIOJb3ys ten(x). DTa

JIHNﬂiIa-qDy}H(HVUICHyﬂKMI‘OCPﬂDBOflIUIHﬁCOITTM¥N)BKPICYHJCKa)]py3eVIIH)IUTVHIQ]AX‘MIJGIL

Example 2 neMoHCTpupyeT MCHOIb30BaHMe JIAMOIa-PyHKIMM B KadecTBe YCJIOBUA
wsTparium B dpynkrun filter(). JissmOma-dyHKIms lambda x: x. startswith('H') Gepet mims
Ipyra B KaudeCcTBe BXOIHBIX [aHHBIX X W BO3BpalllaeT JIOIMYecKoe 3HadeHUe,
yKasbIBarolliee, HaumHaeTcs v M ¢ 'H', rcrnorne3ys startswith( 'H'). Dta j1am0aa-dpyHKITNS
VICTIONIb3YyeTcsl I (PWIbTpaluy CHMCKa JIpy3el M BKIIOYeHMs TOJIIBKO Tex Apys3el,
VIMeHa KOTOpbIX HaumHatored ¢ 'H'.

=== Sorted Friends by Name Length ===
Ron Weasley (11)

Harry Potter (12)

Draco Malfoy (12)

Hermione Granger (16)

=== Friends with Names Starting with 'H’ ===
Harry Potter

Hermione Granger

\ BusyanmsupyviTe momaroBoe BBIITOTHeHMe 3Toro Kofa Ha PythonTutor: https :/ /tinyurl.com/3jkkSmeu



JIsmMOpma-dpyHKIMM — 3TO KOMIIAaKTHBIe BCTpOeHHble (PYyHKIIVV, KOTOPBIe I10JIe3HBI 11
IIPOCTBIX ~ OOHOCTPOUYHBIX omepammit. OHm obecrieunBaroT  ymoOOHBIN — CIIOCOD
onpereieHnss PyHKIMII Ha jieTy 0e3 HeoOXOOMMOCTM VICHOJIb30BaHMs (POpMaIbHOTO

omeparopa def.

6.3 KitacchI M 00BbeKThI

Xopouwio. Mmax, 0aBatime npodoxum npumepsi k00a, 4modst y6udems kaaccet 6 dedicmbuu!
Paccmompu 603M0KHOCHID UCNO0Ab306aHUS KAACCUHECKUX (DUABMOB U UHPOPMAUUU O NEPCOHAKAX,
umobbL NPOULNIOCTPUPOBATL I1eMEHIbL, KOMOpble Mbl NepeuucAULU paree, BKA04as cAy4aitble

pyHxyuu.%’

Koneuno! Hioke IIprBeIe€HbI HECKOJIBKO ITPVIMEPOB KOAa, IEMOHCTPUPYIOIINX MCIIOJIb30BaHVIie
KJIaCcCOB B KOHTEKCTE BUKTOPWHBI 110 (bV[J'IbMaM.

» Moryune ma6s10HbI: Kitacchl 1o100HBI MOIITHBIM I1A0IOHAM 171 CO3/JaHVs OOBEKTOB C
HIpefoIpeesIeHHbIMY CTPYKTypami. OHM OIIpeesIsioT OOIIyIo CTPYKTY Py M IIOBeLleHVie
00bexkToB. Kak TOJIBKO BBI OIpenenmM KacC, BBl MOXeTe VICIIOJIb30BaThb €ro I
CO37JaHMS CTOJIBKO 3K3eMIUISIPOB WIN OOBEKTOB M3 3TOTr0 Kjlacca, CKOJIBKO BaM HYJKHO.
Kaxgpm1 oobekT OyeT MMeTh cBOV COOCTBEHHBINI HaOOp JaHHBIX U OyaeT BecTu ceOs B
COOTBETCTBUM C IITa0JIOHOM, OIIpeieJIeHHBIM KITACCOM.

YroOsI cozpgaTk Ki1acc B Python, vicriosnb3yiite KirodeBoe cj10BO class, 3a KOTOPBIM CJleflyeT
MM KjIacca ¥ aoeToune. YTOOBI ompenesMTh MeTOIbI BHYTPM Kilacca, VCIIOJIB3YUTe
KJII0YeBOoe CJI0BO def, 3a KOTOPBIM CjleflyeT MMsI MeTofa, KPyIJIble CKOOKM ¥ JIoOble
HeoOXxoAMMBble TapaMeTpsl. [lepBpIM mapaMeTpoM KaKIOro MeTofIa JO/DKeH ObITh self, B
KOTOPOM XpaHWUTCS CChbUIKa Ha (PaKTUUeCKUI 3K3eMIUISP, BBIIOIHSIONINUI MeTO/I.
OtcTyn yKasbIBaeT Ha TO, 9YTO MeTO/IBI SIBJISIIOTCS YacThIO OIIperiesieHNs KjIacca.

Vtak, 6e3 JIMITHMX CJIOB, JaBaiiTe IPUCTYIIMM K CO3JaHMIO MOIITHOTO Ia®JioHa I
KMHOQpaHIIN3bI!



class MovieFranchise:

2 # Setter method

def set _franchise(self, name, movies):
4 self.name = name

5 if movies > 0O:

6 self.movies = movies

else:

8 print(f"Warning: Number of movies for ’‘{name}’ franchise must be
greater than 0.")

9 self.movies = 1

10 # Getter method

| def get_franchise(self):

2 return self.name, self.movies

14| def main():
5 # Create movie franchises
6 harry_potter = MovieFranchise()

7 harry_potter.set_franchise("Harry Potter", 8)

star_wars = MovieFranchise()

20 star_wars.set_franchise("Star Wars", 9)

22 avatar = MovieFranchise()

23 avatar.set_franchise("Avatar", -2)

25 # Display movie franchises

26 print("\n------ Movie Franchises ----- 5
27 print(f"{'Name’:"~14}\t|{'Movies’:"10}")
28 print("------c--ciemi oo %)

29 franchises = [harry_potter, star_wars, avatar]
30 for franchise in franchises:

31 name, movies = franchise.get franchise()
32 print(f"{name:14}\t|{movies:"10}")

54|# Call the main function

5 [main()

B srom mpumepe MbI ompepensieM Kitacc MovieFranchise ¢ MeTofaMm 1L OTIIPaBKU U
MOJIyYeHWsl UMeHU M KoJimdecTBa (pWiIbMOB BO (ppaHImse. [1s aTom Lies onpesiesieHbl
MeTozIbI cemmepol v eemmepob. OHM obecrieunBarOT KOHTPOJIVPYEMBIVT JOCTYII K aTpuOyTam
00BeKTa, MHKAIICYJIMPY X BHYTpU KJIacca.

Cemmepui (VT METOZIBI CETTEPOB) MCIIOJIB3YIOTCS /U1 yCTAaHOBKM 3HadYeHus aTpubOyTa. OHu
IIO3BOJIAIOT IIPOBEPUTh BBOJ, WIW BBIIIOJIHUTE JONOJIHUTEIbHBbIE Ollepaluy Ieper
IpUiCBOeHMeM 3HadeHMs aTpuOyTy. B Kofe set_franchise() — 3To MeTop1 epegaun, KOTOPbIV



yCTaHaBJIMBa€T 3HAYEHVI anT/I6YTOB HaVIME€HOBaHVIA U CPVIJ'IBMOB Ki1acca MovieFranchise

COOTBETCTBEHHO.

I'emmepb! (VU111 METOIBI TETTEPOB) MCIIOIBb3YIOTCS 1171 M3BJIeUeHs 3HaueHMs aTpubyTa. OHn
obecrieunBaOT ZIOCTYII K 3HadyeHMIO aTpubyTa m3BHe Kiacca. B kome get_franchise() — aTo
MeTOIBI-IOJIyYaTesI, KOTOpble BO3BpalllaloT 3HadyeHWs aTpuOyTOB HaMMeHOBaHWUN U

dmIpMOB Ki1acca MovieFranchise COOTBETCTBEHHO.

@ynkiya main () cosgaeT Tpu oObeKkTa PpaHIIM3bL M IIpHCBavBaeT JaHHble KaXIoMy U3
Hux. Ecmm Bo dpaHimse oTpullaTesibHOe KOJIMYECTBO (PUIBMOB, OHO aBTOMAaTUYeCKN
ucnpasigercs. [lociie 3Toro oHa oTobpakaeT dpaHINM3bI Ha KOHCOJIM B BUJle TaOJIMIIBI C
pasgenurensmMu.  Tabmuia oTrdopmaTipoBaHa C  WCIOJIB30BaHMEM IIPOOEIOB  [IJIA
IPaBWIBHOTO BbIPaBHVBAHWS CTOJIOIIOB.

OOpaTture BHMMaHMe Ha TO, YTO B IMKJIe for IIPVMBEOEHHOrO BBIIIE KOIA OIlepaTop
franchise.get_franchise() u3BjieKaeT u 0T06pa>1<aeT COOTBETCTBYIOIINE ITaHHBIE IS KaXOOM
dpanIM3EL. VIMEHHO B 3TOM CMBIC/IE KaXIIbIVI 0ObEKT BeleT ceOs 10 ITalJIoHy, HO KaXKIIbIi
I0-CBOEMY.

Warning: Number of movies for 'Avatar’ franchise must be greater than 0.

------ Movie Franchises -----

Name | Movies
Harry Potter | 8
Star Wars | 9
Avatar | i
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» KoncrpykTopel: KOHCTPYKTOpPEI — 3TO cllelMajibHble MeTOIbl, KOTOpble aBTOMaTUYecKy
BBI3BIBAIOTCS IIPM CO3maHMM oOBekTa. OHM VMHUIMAIM3UPYIOT aTpUOYyThl O0BEKTa WU
BBIIIOJTHAIOT mo6y10 HGOGXO,IH/IMYIO HaCTPOVIKY. HaBariTe co3maamM KilacC s ImepCcoHaXXem
¢ uMeHeM Character ¢ KOHCTPYKTOPOM ISl MHUIIVa/IV3aluy MMeH 1 (puibMa, B KOTOPOM
OHIV CHUMAJINCh.



import random

| class Character:

4 # The constructor method

5 def __init__(self, name, movie):
6 self.name = name

self.movie = movie

9 # A method to introduce the Character to the user

0 def introduce(self):

greetings = ["Hi, there!", "What’'s up?", "Hey!", "Yo!", "Howdy!", "Hello!"]
2 greeting = random.choice(greetings)

print(f"{greeting} I'm {self.name} from the movie {self.movie}!")

5|def main():
6 # Creating many instances of Character

7 dorothy = Character("Dorothy", "The Wizard of 0z")

8 james = Character("James Bond", "007 Series")
19 sarah = Character("Sarah Connor", "Terminator")
20 indy = Character("Indiana Jones", "Indiana Jones")

21 leia = Character("Princess Leia", "Star Wars")

23 # Show how all instances can introduce themselves
24 characters = [dorothy, james, sarah, indy, leia]
25 for character in characters:

26 character.introduce()

28|# Call the main function

29| main()

Metop __init__ vcIIonb3yeTcs It Oollpefie/ieHNs KOHCTPYKTOPa, KOTOPBIV I10J/Iy4YaT B KauecTBe
rapaMeTpoB self, name 1 movie. B KoHcTpykTOpe aTpmbyTam name M movie IIpUICBaMBaIOTCS
3HaueHusl, TlepefaHHble B KauecTBe IMapaMeTpoB, C WCIIOJIb30BAHMEM 3ape3epBUPOBaHHOTO
KJIIoYeBoro cjiosa self, Koropoe ccpulaeTcst Ha co3flaBaeMblil OObeKT. DTO rapaHTHUpPYeT, YTO
KaUKIIBIVI 9K3eMIUIAp Kitacca Character OyfeT mMMeTh cOOCTBEHHOe YHUMKAJIbHOe VIMS ¥ name U
dwipM movie. OBIIEIPUHSATON MPAKTUKON SBJIAeTCS VCIOIb30BaHMe OTHUX U TeX Ke MMeH
U1 TapaMeTpoB M aTpUOyTOB, XOTSI OHM MOTYT Ha3bIBaThCH I10-Pa3HOMY.

Kpome Toro, ximacc peaymmsyeT MeTof introduce(), KOTOPBIV CIIy4artHBIM 0oOpa3oM BbIOMpaeT
ApyTroe IIPUBETCTBIE U3 CIICKA greetings v MICIIOJIb3yeT ero Ay mpecTaBIeHs IIepCOHaXa.
DTO AMHAMMUYHOE TIIOBe[JeHWMe BHOCUT 3JIEeMEHT HeOXWIAHHOCTM WM JKMBOCTM  BO
B3aVIMOJIEVICTBIIE ITepCOHaKa C I0JIh30BaTesIeM.

Kpome Ttoro, cosmaHme oOBEKTOB IepCOHaXKeVl BBIIOJIHSETCS BHYTpM (PYHKIIMM main ().



Kamax IepeMeHHaA obbekTa oIpeneiieHa, a anT/I6YTBI I1IepearoTcsi B KauecTBe IlapaMeTpoB

IIpU BBI30Be KOHCTPyKTOpa. BriociencTBum co3gaeTcsi CIMCOK IIepCcOHaXKer,

VICIIOJIB3YyeTCs I VIX ITpeICTaBJICH Vs

Howdy !

I'm Dorothy from the movie The Wizard of 0z!

Hi, there! I'm James Bond from the movie 007 Series!

What's
Hey! I’
Hello!

up? I'm Sarah Connor from the movie Terminator!
m Indiana Jones from the movie Indiana Jones!

I'm Princess Leia from the movie Star Wars!

\

a IIMKII
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» ATpuOyThI: ATpUOYTBI — 3TO XapaKTePWUCTUKN WIN CBOVICTBa oOBeKkTa. OHM comepkaT

JIaHHBle, OIIpeerIsIoNIe COCTOSHVEe OO0BeKTa B OIIpee/IeHHBII MOMEHT BBIIIOJIHEHVS

IIpOorpaMMBblI. C BBIUMCIIUTEIIBHOV TOYKM SpeHmsa anVI6YTBI MOXXHO paccMaTpuBaTb KakK

IlepeMeHHbIe, CBsi3aHHBIe ¢ oObekToM. Hampwmep, masavite ompemenyM aTpuOyThI IS

KiIacca Actor:

def

def

def

class Actor:

init__(self, name, country, oscar):
# Non-mutable attributes
self.name = name
self.country = country
# Mutable attribute

self.oscar = oscar

win_oscar(self):
if not self.oscar:

self.oscar = True

print(f"{self.name} has won an Oscar!")
else:

print(f"{self.name} already has an Oscar.")

__str__(self):
return f"{self.name:20}\t{self.country:10}\t{’Yes’ if self.oscar else 'No’}

B stom Komoe anM6YTBI name ¥ country CAMTarOTCs HeVI3MeHsIeMbIMY, IIOTOMY 4YTO HET CMBICJIa

MEHATHh MM WV CTpaHy aKTepa I10CjIe TOro, KaK OHU ObUIN YCTaHOBJIEHBI B KOHCTPYKTOPE.

Ot anVI6YTBI 3a1al0TCA OOVIH pa3 IIpV CO3aHMMN 00BeKTa ¥ OCTAIOTCS IIOCTOSIHHBIMU B

TedueHMe BCero BpeMeH CyIeCTBOBaHNA o0OBbeKTa.



C gpyrom CTOpoHBI, aTpuOyT oscar sBJIsieTCs M3MeHseMbIM, IOCKOJIBKY OH IIpesCTaBiIsieT
cratyc npemui Ockap akTepa, KOTOPBIVI MOXHO WM3MEHWUTH ¢ False Ha True, KOIjia akTep
nostydaet mpemuio Ockap. Meron win_oscar() M03B0JIsleT M3MEHUTh 3TOT aTpuOyT, HO ero
HeJIb3sl M3MeHUTh oOpaTHO Ha False, ITOCKOJIBKY aKTep He MOXeT ObITh JIMIIIeH CBOeVl Harpa/ibl
TIocJie TOro, Kak oHa ObUIa eMy BpydeHa.

Haxkomneri, oOparuTe BHMMaHMe, 9YTO 3TOT KJIacC Ilepe3alchiBaeT BCTPOEHHBIN MeTox, _ str()__
, 9TOOBI IIPEIOCTaBUTh CTPOKOBOE IIpeJiCcTaBiIeHre oObeKTa Actor, KOTOpOoe MOIXOOWUT IS
BBI3BIBAeTCS, KOIrla OOBEeKT HeoOXOoMMO

BbIBOZa B TaOimuHOM dopmare. Metop _ str()
npeoOpa3oBaTh B CTPOKY, HallpyMep, IpW IedaTy VI MCIIOIb30BaHMM POPMATHUPOBAHISA
crpoku. Ornpenesms 3TOT MeTOJI, MBI MOXXeM HaCTPOUTbH BBIXOIHOV popMmaT oObekTa Actor, B
JAaHHOM CJIy4ae I OTOOpakeHMsS WMeHM, cTpaHbl U craryca mnpemmu Ockap B
oTdopMaTUPOBAHHO TaOJIMIHOV CTPYKTYpe.

Wrak, Termepb MBI MOXeM HammcaTb (PYHKIMIO main() I co3gaHus CIMCKa aKTepoB,
oToOpakeHMss mx uHPoOpMarMy B Tabimile, oOHOBIeHMs craryca Ipemun Ockap It
HEKOTOPBIX aKTEPOB ¥ BBIBOa OOHOBIIEHHOW TaOJIMIIBL:

def main():

2 actors = [

Actor("Meryl Streep", "United States", True),

} Actor("Daniel Day-Lewis", "United Kingdom", True),
5 Actor("Cate Blanchett", "Australia", True),

6 Actor("Leonardo DiCaprio", "United States", False),
7 Actor("Anthony Hopkins", "United Kingdom", True),
8 Actor("Kate Winslet", "United Kingdom", True),

9 Actor("Denzel Washington", "United States", True),
Actor("Julianne Moore", "United States", True),
Actor("Tom Hanks", "United States", False),

12 Actor("Natalie Portman", "Israel", False),

5 pr]nt( A Nssssasaans CRCEOS " Information =============" )
6 print(f"{’Name’:20}\t{'Country’:10}\t{’0scar?’'}")
7 print("="%45)

8 for actor in actors:

9 print(actor)

20

21 print("\n======== Updating Oscar Status =========")

22 actors[3].win_oscar()
23 actors[4] .win_oscar()

24 actors[8].win_oscar()




print("\n======== Updated Actors’ Information =========")
print("Name\t\tCountry\t\t0scar?"}

print("="*45)

for actor in actors:

print{actor)

= Acto rs & Info rmat ion e

Country Oscar?

Meryl Streep United States Yes
Daniel Day-Lewis

Cate Blanchett

United Kingdom Yes
Australia Yes

Leonardo DiCaprio United States No
Anthony Hopkins

Kate Winslet

United Kingdom Yes
United Kingdom Yes
United States Yes
United States Yes
United States No

Denzel Washington
Julianne Moore
Tom Hanks

Natalie Portman Israel No
======== |Jpdating Oscar Status =========
Leonardo DiCaprio has won an Oscar!
Anthony Hopkins already has an Oscar.

Tom Hanks has won an Oscar!

Country Oscar?

Meryl Streep United States Yes

Daniel Day-Lewis
Cate Blanchett
Leonardo DiCaprio
Anthony Hopkins
Kate Winslet
Denzel Washington
Julianne Moore
Tom Hanks

Natalie Portman

United Kingdom Yes
Australia Yes

United States Yes
United Kingdom Yes
United Kingdom Yes
United States Yes
United States Yes
United States Yes

Israel No

™S
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» Metonpr: Meronpl — 3T0 PYHKIMM, oIpereleHHble B Kjlacce, KOTOPBIe BBIIIOIHSIOT
oIIpesieJIeHHBIE [IEVICTBUS VIV OIlepary ¢ OObeKTaMw, VICIIOIb3ysl CBOM COOCTBEHHBIE
aTpuOyTBl WIM BHeIIHWe [aHHble, IIpefoCTaBJeHHble APYIMMM OObeKTaMu WIn
dyHKIMAMY 4Yepe3 BxoAgHble HapaMmeTpbl. OHUM Takke MOIYT BO3BpalllaTh JaHHbIE B
pe3yjibTaTe  CBOero  BbIIOJIHeHMs. [oBOops  SI3bIKOM  IIPOrPaMMMCTOB,  METObI
00BeKTHO-OPMEHTUPOBAHHOTO IIPOTPaMMMpPOBAaHMS VHKAICYIVNPYIOT aIfOPUTMIYECKYIO
JIOTMKY, KOTOpasi OIlpefelIsieT IoBefleHe O0beKTa.

YT0oOBI NPOMUIIOCTPUPOBATh 3Ty KOHIIEMIINIO, JaBaliTe co3aanM Kilacc ¢ mmeHeM Movie,
KOTOPBIVI BKJTFOYaeT MEeTOABI Il 00paboTKN ero aTpuOyTOB M IIpenocTaB/Ie s [10JIe3HO
MH@OpMaIMM I0JIb30BaTEIII0. DTV METOABl BBIIOIHSAIOT OIlepallMy Haj aTpuOyTamu
oOwpekTa Movie 11714 M3BJIeYeHMs COOTBeTCTBYoMen nHdopManmmn. HamprMep, Mbl MoXkeM
OIIpeieJINTh €ro MPOIOJDKUTEIILHOCTD, HOIy4YUTh CIMcoK mpeMmit Ockap, OpuCyKIeHHbIX
wEMYy, 1 OIIpenienTh BeK, B KOTOPOM OH OBUI CHSIT.

class Movie:

)

2 # Movie constructor requires name, year, length, and optional list of oscars
3 def __init__(self, name, year, length, oscars=None):

self.name = name

5 self.year = year

6 self.length = length

7 self.oscars = oscars if oscars else [] # Set empty list if oscars==None

9 # Add an Oscar award to the movie. Non-return method with confirmation message
0 def add_oscar(self, award):
1 self.oscars.append(award)

2 print(f"Added {award} award to {self.name}")

# Return the list of Oscars as a comma-separated string

5

def get_oscar_list(self):

6 return ", ".join(self.oscars)

8 # Return the duration category: "Normal", "Long", or "Really long"
9 def get duration(self):

20 if self.length < 90:

21 return "Normal" # < 90 minutes

22 elif self.length < 180:

23 return "Long" # 90-180 minutes

2 else:

25 return "Really long" # > 180 minutes

27 # Calculate the century based on the year and return as formatted string
28 def get_century(self):
29 century = (self.year // 160) + 1

30 return f"{century}th century"



12 # Return formatted string representation of the movie

def str__(self):

34 return f"{self.name:<20}\t{self.get century():<10}\t{self.get duration()
:<15}\t{self.get _oscar_list()}"

Koncrpykrop____init_ ImpuHMMaeT Takue IapaMeTphl, Kak MM name, TOf, year, JJINTeJIbHOCTb
length (B MmHyTax) m crmcok Ipemmnt Ockap oscars. ITlapameTp oscars 10 yMOJTYaHMIO
IIpYHVMaeT 3HadyeHne None, UTO II03BOJIEeT OIyCTUTh €ro Ipu co3gaHum oobekrta. Ecim ms
oscars He yKa3aHO 3HaueHWue, OH IPUHMMAaeT 3HadeHMe B Buae IIyCTOrO CIVCKA, 4YTO
rapaHTUpyeT NPaBWIbHYIO MHUIIMAIN3ALNI0 00BeKTa C COOTBETCTBYIOIIVIMI 3Ha4YeHWSIMU,
Haxke ecyiv ciivcok Irpemuit Ockap He yKasaH BO BpeMsI CO3/IaHMsI O0ObeKTa.

C mpyront cropoHsl, MeTor, add_oscar mobapiszeT K PpwibMy mpemmio «Ockap», BHOCS ee B
aTpuOyT crmcka oscars. OH Takke BBIBOAWT ITOATBEPIKIaroIlee cOOOIIeH e, UTOOBI TI0Ka3aTh,
4uTO Harpazga ObUIa mobaBiieHa.

Kpome Toro, xjacc mpejiocTasisieT HECKOJIBKO MeTOOB IOJIy4deHMsl, KOTOpble paboTaioT ¢
arpubyTtamu obbekTa Movie M Bo3BpallaloT HOByIO MHdopmanmio. Merop get_oscar_list
m3BJIeKaeT crmcok npeMun Ockap B BUJle CTPOKM, pas/leleHHOM 3allsThIMIU, IIyTeM CIVSHUS
3JIeMEeHTOB aTpMOYTOB CIIVICKa oOscars. DTO II03BOJIAeT JIerKO IOJIYyYWUTh AOCTYI K Harpagam,

KOTOPBbI€e IOJTy4viI PYIIbM.

Mertop, get_duration ompefersieT KaTETOPMIO MPOMOJDKUTEIPHOCTM (PVviTbMa Ha OCHOBE €ro
arpubyTta mmHbl. OH xiaccudummpyer pwibMmbl Kak "Normal" («OObraHBIe»), ecim mMx
IIPOJIOJDKUTEIIBHOCTE cocTapiigeT MeHee 90 MuHYT, "Long" («IvHHBIe»), ecvt OHU JIJIATCS OT
90 o 180 munyT, 1 "Really long" («Odensb mymHHbIe»), eciav oHu npesbiaoT 180 MunyT. 31O
JlaeT KpaTKoe OIIMCaHMe IIPOJO/DKUTEIbHOCTY (PrIbMa.

Mertop, get_century BEIUMCIIET BEK, B KOTOPOM OBbUT CHAT (PMIIBM, Ha OCHOBE ero aTpubyTa year.
On pmemmr 3HaueHme year Ha 100, mobGapisteT K pesysnbTaTy 1 M BO3BpalllaeT BeK B Bue
dopMaTMPOBaHHOM CTPOKNM. DTO IIO3BOJILET IIOJIb30BATEIISIM OBICTPO OIIpenesnTh IIePUO]T
BpeMeHU, K KOTOPOMY OTHOCUTCS (PVIIBM.

Haxkonerr, MeTop, __str__ 1ipefiocTaBiisieT (opMaTHMpOBaHHOe CTPOKOBOe IIpeficTaBiieHue
obwrexTa Movie. OH BO3BpalllaeT CTPOKY, COIep Kalllylo Ha3BaHMe pviibMa, Tofl, KaTerOpuio
IIPOIOJDKUTEIBHOCTI M CIIMCOK IpeMuit Ockap. DTO CTPOKOBOe IIpeficTaBileHVe I103BOJISeT
JIETKO BBIBECTM Ha Ile4aTaTh VIV 0TOOpasuTh MHAPOPMAIIIIO O PIIIbME.

Takmum obpasom, xiacc Movie mpemocTaBiisieT yIOOHbIE METOABI U B3aMMOJEVICTBUS C
arpubyTamu oOBekTa Movie 1 1OIydeHMsS [OMIOJIHWUTEIHOV WMHQOpMaImUM W3 3TUX
aTpuOyToB. Tereps MBI MOXXeM HammcaTh PYHKLIMIO main (), YTOOBI MCIIOIB30BaTh 3TOT KJIacc
IUIs CO3JaHMs HeCKOJIbKMX OOBeKTOB Movie ¥ OTOOpakeHMS HEKOTOPOW IIOJIe3HOU
vHpOpMaL O HUX.



def main():

# Call the main function

main()

# The lists of Oscars are just illustrative, not the real ones

movies = [
Movie("Titanic", 1997, 194, ["Best Picture", "Best Actor"]),
Movie("The Lord of the Rings", 2003, 201, ["Best Picture"]),
Movie("Ben-Hur", 1959, 212, ["Best Music", "Best Actress"]),
Movie("Gravity", 2013, 89, ["Best Actor", "Best Music"]),
Movie("Gone with the Wind", 1939, 238, ["Best Picture", "Best Music"]),
Movie("The Shape of Water", 2017, 123),

print("Most Awarded Movie List:")

print("-"*80)
print("Name\t\t\tPeriod\t\tDuration\t\tOscars")
print("-"*80)

for movie in movies:

print(movie)

print("\nModifying Awards:")
movies[5].add _oscar("Best Actor")

movies[5] .add _oscar("Best Actress")

print("\nUpdated Movie List:")

print("-"x80)
print("Name\t\t\tPeriod\t\tDuration\t\t0Oscars")
print("-"*80)

for movie in movies:

print(movie)

@yHKIMA main () co3gaeT crmMcoK 00beKToB Movie, KaXXIbIVT 13 KOTOPBIX IPeCTaBIseT
OTHAEeIbHBIN PWIBM C TaKMMM aTpuOyTaMy, KakK Ha3BaHMe, O, IIPOIO/DKUTESIbHOCTD (B
MMHYTaX) " WUIFOCTPATVUBHBIN CIVICOK ITOJTy4ueHHbIX IIpeMumt Ockap. B crcke kapTmH
¢dwrem "The Shape of Water" mHuimmamsupyercs 0e3 HadaIbHOTO CIVICKA ITPEMMUII
Ockap, 1I03TOMY IIO YMOJTYaHMIO OH VICIIOJIB3yeT B KOHCTPYKTOpe 3HaudeHMe, KOTopoe
SABJISI€TCS ITy CTBIM CITVICKOM.

3aTeM KoOf BBIBOOWUT TaOimily (puiibMoB ¢ HamOOIbIIMM KoymdecTBoM Harpan. OH
IlepeOupaer cImMcokK (PVWIBMOB ¥ BBI3BIBA€T MeTOX _ str Kaxmoro odwekTa Movie,
4uTOOBI IOJIYUUTh CTPOKOBOe IIpeficTaBleHne B dpopMaTte cToiIOA. 3aTeM KOJI, M3MeHseT
Harpazsl 3a "The Shape of Water", Ber3biBast Metoq, add_oscar() IIsI COOTBETCTBYIOIIIETO



obbekTa Movie. [IBa HOBBIX «Ockapa»: "Best Actor" («JIyumas myxXckas posb») u "Best
Actress" («JIyurtasi )XeHcKasi poiib») H00OaBjIeHBI B CIMCOK «OcKapoB».

Hakonern, pacrneuaTeiBaeTcss OOHOBJIEHHBIVI CHMCOK (WIBMOB, IIOKa3bIBAIOIINIA
M3MeHeHWs, BHeceHHble B HepeueHb npemuit Ockap, BpydeHHBIX 3a "The Shape of
Water", n ocTasibHbIe (PVITBMBL

Hwoxe mpyiBesieH pe3yyJibTaT BBIIIOJIHEHWS 3TOVI IIPOrPaMMBbL:

Most Awarded Movie List:

Name Period Duration Oscars

Titanic 20th century Really long Best Picture, Best Actor
The Lord of the Rings 21th century Really long Best Picture

Ben-Hur 20th century Really long Best Music, Best Actress
Gravity 21th century Normal Best Actor, Best Music
Gone with the Wind 20th century Really long Best Picture, Best Music

The Shape of Water 21th century Long

Modifying Awards:
Added Best Actor award to The Shape of Water
Added Best Actress award to The Shape of Water

Updated Movie List:

Name Period Duration Oscars

Titanic 20th century Really long Best Picture, Best Actor
The Lord of the Rings 21th century Really long Best Picture

Ben-Hur 20th century Really long Best Music, Best Actress
Gravity 21th century Normal Best Actor, Best Music
Gone with the Wind 20th century Really long Best Picture, Best Music
The Shape of Water 21th century Long Best Actor, Best Actress

T~

DT OpuMepbl AeMOHCTPUPYIOT MCIOIb30BaHVe KJIacCoB B KauecTse I11abI0HOB ¢ aTpubyTaMu,
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MeToIaMM ¥ KOHCTPYKTOpaMM B KOHTEKCTe KIIacCHMUecKmx (PWIbMOB. VICIIONB3ys MOIIb
KJIACCOB ¥ OOBEKTHO-OPMEHTVPOBAHHOIO IIPOrPaMMMPOBaHMs, BBl CMOXeTe PaCKPBITh CBOI
TBOPYECKMIT IIOTEHIIMAI VI OTIPAaBUThCS B 3axXBaThIBaloIllee ITyTeIlleCTBVE€ B MUP, ITOJIHBIN
BO3MOXKHOCTET1!



6.4 Bpemsa nopa0borate pykamm!

I[Ipedsoxu 3ababrvle 1 yBaexamesvHole YNPAKHeHUs NO NpoepaMMUpoBanuio 044 0mpadomxu
pymxyuil, Bo3Bpawaemvix 3Hauenutl, napamempol u aamb0a-vipaxenui. Kaxodoe ynpaxuerue
004kHO  conpoBoxdamvcs nocmanoBkol 3a0auu U NpuMepamu  oxuoaemvlx pesysvmanob. Tol
MOXews  BKAtodUmb  AeMeHmbl  MAMEeMAMuKy — UAu  cAyuaunocmu, mpebys — umnopma
coomBemcmByroujux bubauomex 045 peuieHus 3a0a4.%

1. Cumynarop wurpaneHbiXx KocTeit: Cosganire (QyHKUMIO, MMUTHUpPYIONIyI0 OpocaHue
UrpasIbHBIX KOocTert. DyHKITNS JOIDKHA IIPUHVIMATh KOJIMYeCcTBO OPOCKOB KOCTel B KauecTBe
IapaMeTpa ¥ BO3BpallaTh CIVCOK pe3ybTaTos. [Ipumep:

Input: 5
Output: [3, 6, 1, 4, 2]

2. IlocnenoBaTenbHOCTE Pubonauunm: Hammmmre @QyHKIMIO, KOTOpasi TeHepupyeT
nocsiefgosarebHOCTh DuboHauuM [0 3agaHHOrO 4YmnciIa wWieHoB. @DyHKIMS OOJDKHA
NpUHMMATh YMUCIO WIEHOB B KadecTBe IlapaMeTpa M BO3BpalllaTh  CIVICOK
rocsrefgoBaresbHoCTH. IIprmep:

Input: 8
(0L T el B )l e i s s s |

3. IIpoBepka mpocThix umcen: Peanmsyiite pyHKIIMIO, KOTOpasd IpoOBepsieT, SABJIAeTCs JIV
3a7laHHOe YMCII0 IpocThiM. DyHKINS JOJDKHA IPVHVIMATE YMCIO B KavecTBe IIapaMeTpa U
Bo3Bpaniath True, ecsiv oHO Ipoctoe, 1 False B mpoTmsHOM citydae. ITpumep:

Input: 17
Qutput: True

4. ITpoBepka manmHapoMa: CosgaiiTe PYHKIINIO, KOTOpasi oIpeesIseT, siBjisgeTcs IV JaHHOe
cJ1I0BO majmHapoMoM. DyHKIMSA [O/DKHA IIPMHMMATH CJIOBO B KadecTBe IapaMeTpa U
BO3BpalaTh True, eciim 3To aymHapoM, u False B mpoTmsHOM citydae. ITpumep:

Input: "radar"

Qutput: True

5. Kanekynarop miaomanmu Kpyra: Hammmre dpyHKINMIO, KOTOpas BBUMCIAET IUIONIALh
Kpyra mis 3agaHHoOro panmyca. PyHKIIMS [OODKHa IIPMHMMATh paauyc B KadecTse
IapaMeTpa 1 BO3BpallaTh pacCUMTaHHYIO IUTomab. I Tprvep:



Input: 5
Qutput: 78.54

6. Cymma xBazpatos: CosmariTe JsiMOIa-BeIpaskeH1e, KOTOpPOe BBIUMCIIAeT CYMMY KBaZpaToB
crmcka umcest. JIsmOrma mgojpDKHa HpMHMMATR CIMCOK 4KMcelI B KadecTBe IIapaMeTpa U
BO3BpalllaTh CyMMY UX KBajgpaTos. [Tpumep:

Input: [1, 2, 3, 4, 5]
Qutput: 55

7. Cuerunmk wdacToThl o10B: Hammmmre ¢yHKINMIO, KOTOpas IOACYUTHIBAET YacTOTy
IIOsIBJIEHMs1 KaXXIO0TO CJIOBa B 3aJaHHOM IIpelJIOKeHNI He3aBUCKMO OT perucTtpa. OyHKis
OOJDKHA NPVHMMATh IpejlokeHre B KadecTBe IlapaMeTpa M BO3BpalllaTh CJIOBaph, ITie
KITIOYaMM SBJIIOTCS CJI0BA, a 3HA4YeHVSIMM SIBJISIIOTCS 4YacTOThL. Peaymsyvire OyHKIINIO
MeHIO, KOTopasi ITpefyIaraeT I10JIb30BaTeII0 BBECTH IIpeyIoJKeHVe ¥ BbI3bIBaeT (PYHKIIVIO
cYeTYMKa YacTOTHI c710B. OH JOJDKeH 0TOOpasuTh pe3ysIbTUPYIOIINI CJIOBAPh YacTOT CJIOB.
Cospmante yHKIMIO main, KOTOpasd BbI3bIBaeT (PYHKIIMIO MEHIO B IVKIIe, IT03BOJIAS
I10JIb30BATEJIIO 3aIlyCKaTh CYETUNMK YaCTOTHI CJIOB HECKOJIBKO pas3, [I0Ka OH He PelluT BbINTH
VI3 IPOTPAMMBI.

ITpumep BBI30Ba (PYHKITNN:

Input: "The cat in the hat"
Output: {’'the’: 2, 'cat’: 1, 'in": 1, ‘hat’: 1}

8. ObOparHas crpoka: Peammsyiite QyHKIMIO, KoTopasi oOpallaeT 3aJaHHYIO CTPOKY.
@DyHKIIMA [T0JDKHaA IIPMHMMATh CTPOKY B KadecTBe ITapaMeTpa ¥ BO3BpalllaTh 0OpaTHYIO
crpoky. Cosanite pyHKIIMIO MeHIO, KOTOpas IIpefylaraeT I10JIb30BaTeIl0 BBECTU CTPOKY U
BbI3bIBaeT (pyHKIMIO oOpamleHus cTpoku. OHa Jo/DKHa OToOpaXkaTh oOOpallleHHYIO
cTpoky. Hammmmmre dyHKimio main , KoTopas BbI3bIBaeT (PYHKIMIO MEHIO B IIVKIIe,
O3BOJISASL TIOJIE30BATEIII0 ITepeBOpavuMBaThL CTPOKM HECKOJIBKO pas, MOKa OH He PEeInT
BBIVITU VI3 ITPOTPaMMBIL.

ITpumep BBI30Ba (PYyHKITUN:

Input: "Hello, world!"
Qutput: "!dlrow ,olleH"

9. YHuxkaneHbie 31emeHThI: CosmaniTe PYHKIIMIO, KOTOpas IIPMHMMAaeT CIIVCOK Ylcel B
KauecTBe BXOIHBIX [IaHHBIX ¥ BO3BpalllaeT HOBBIM CIMCOK, COMIEPXKAIlUil TOJIBKO
yHVKaJIbHBIe 2JIeMeHTBI MCXOIHOTO CIIVICKa, CJleflyIolye B TOM Xe nopsiake. Paspaborarite
dyHKIIMIO MeHIO, KOTopas IIpeljlaraeT II0JIb30BaTeIl0 BBECTM CIIMCOK YMCesl M BBI3bIBaeT
pYHKIIMIO YHUKaIBHBIX 2JIeMeHTOB. OHa ToJDKHA 0TOOpaXkaTh pe3ysIbTUPYIOMINI CIIMCOK
YHUKaJIBbHBIX 3271eMeHTOB. PaspaboTaiiTe OCHOBHYIO (YHKIIMIO, KOTOpasi BbI3bIBaeT



10.

11.

12.

CPYHKHT/IIO MEHIO B IIVIKJIE, IIO3BOJIAA II0JIB30BATEIII0 HaXOAVTh YHVIKAJIbHbIE 2JIEMEHTHBI 13
Pa3HbIX CIIMCKOB 4VICEJI 10 TEX I1IOP, ITIO0Ka I10JIb30BaTeJIb HE PEeIInT BBIVITU U3 IIporpamMmal.

ITpumep BbI30Ba PYHKIINL:

Input: [1, 2, 3, 2, 4, 1, 5]
Qutput: [1, 2, 3, 4, 5]

Cpenane omneHkm: Hamwmmmre ¢yHKIMIO, KOTOpas BbIUMCIIAET CPeIHIOI OLIeHKY
ydJalerocs 1o cCmcKy oreHoK. MyHKINA Jo/DKHa IPYHMMATh CIIVICOK OIIeHOK B KadyecTBe
IapaMeTpa ¥ BO3BpalllaTh CpefHee 3HadeHVe B BUIe 4ucja C IUIaBaIOIeV 3arlsTOVI.
Cosparite pyHKINIO MEHIO, KOTOpasi IIpejylaraeT I10JIb30BaTeIl0 BBECT CIIMCOK OII€HOK M
BbI3bIBaeT (PYHKUMIO cpegHuX oueHoK. OHa [o/DKHa oOToOpaXaTh pacCUMTaHHYIO
cpemHIO OIleHKy. PaspaboraiiTe (QYHKIIMIO main, II03BOJIAIONIYIO I10JIb30BaTesI0
HECKOJIbKO pa3 BBIUMCIIATE CpeHVIe OLIEHKN, ITI0OKa OH He PeIINT BBIVITY M3 IIPOTPaMMBL.

ITpumep BBI30Ba PyHKITMN:

Input: [85, 90, 92, 88, 95]
Qutput: 90.0

MIndp Hesaps: Peasmmsynre dyHKUMIO, KOTopas IMdpyeT 3agaHHOe COODIIeHMe,
ucnonnb3yst ndp Hesaps. PyHKuMS HODKHA HNPUHMMATh COOOIIeHVE ¥ BeIMYMHY
COBUIa B KavyecTBe IIapaMeTpOB M BO3BpalllaTh 3alimdpoBaHHoe coobmeHme. Cosmarite
dyHKIOMIO MeHI0, KOTopas IpeiylaraeT II0JIb30BaTeIl0 BBECTV COOOIIeHVe ¥ BeIVUNHY
crBuUra, a 3aTteM BeI3bIBaeT pyHkiyo ndpa Lesaps.

Ona porpkHa oToOpakaTsk 3aimdposaHHOe coobmienve. Hammmre dyHKIMIO main,
KOTOpasl BBI3bIBaeT (PYHKIIMIO MEHIO B IMKJIe, ITO3BOJISS IIOJIB30BATesIl0 MIMdpoBaTh
cooOrieHns, Mcnonb3ys mmdp Llesaps HeckolIpKo pas, IOKa II0Ib30BaTeIb He PEITnT
BBIVITYU VI3 IIPOTPaMMBI.

ITpymMep BBI30Ba PYHKITUNL

Input: ("Hello, world!", 3}
Output: "Khoor, zruog!"

Pemenue nuHentHbIX ypaBHeHmit: CosfaiiTe pyHKIIMIO, KOTOpasl pelllaeT JIMHEeVHoe
ypaBHeHMe Buia ax + b = 0. @yHKIMA J0/DKHA IIPUMHMMATh 3Ha4eHUs 4 M b B KadecTse
IMapaMeTpoB ¥ BO3BpalllaTh pelleHne x. Peaymsynre ¢QyHKIIMIO MeHIO, KoTopas
HpejylaraeT I10jIb30BaTeII0 BBeCTU 3HaueHMs 4 ¥ b u BbI3biBaeT (PYHKIIMIO pellleHms
MHeVHOTO ypaBHeHMs. OHa [OJDKHa OTOOpakaTh perleHme x. Hammmmre dyHKIo
main, KOTOpas BBI3BbIBAET (PYHKIVIO MEHIO B IMKJIe, IIO3BOJIAS II0JIb30BaTeIl0 pellaTh
JIMHEVIHbIE yPpaBHEHVISE HECKOJIBKO pas3, ITI0Ka OH He PEeINT BBIVITH U3 IPOTrPaMMBbI.

ITpymep BBI30Ba PYHKITUNA



Input: (2, 4)
Qutput: -2.0

Xopouio. Teneps npedoxu HeckoAbko 3a0a6HbLX U YBAeKAMEAbHbIX YNPAKHEHUT 1O
npoepammupobaruto 015 npaxmuxu OOII, Bkat0uas Kaaccel, KOHCMPYKMOpPsL, AMpUdYMsl U MemoobL.
Kaxdoe ynpaxuerue 001xH0 conpoboxoamscs nocmanoBKoil 3a0a4i 1 npuMepami. 0kU0aeMolx
pesyavmamob. Tol MoxKeuib BKA0UUMD IAeMEHTbL MAMEMAMUKU UAU CAYHAUHOCTU, mpedys umnopma
coomBemcmByroujux bubauomek 044 peuieHus 3a0aq.9

1. KanLKmeTop OILI€EHOK Yy4YaIllerocsi: Cosmanre Ki1acc mmod HasBaHmeM student, KOTOPBIN
IpeficTaBiIgeT MHPOPMAIIMIO 00 ydalleMmcs, BKIIIOYasi €ero MMs ¥ CIVCOK ero OIIeHOK.
Peam/layﬂTe METOIbI [IJIsl BEIUMCIIEHVS CPeIHEN OLIEHKV, OIIpeHesIiTe, COAJT JIV YUallVACs
9K3aMeH (cpenHsid olleHKa > 60), 1 orobpasure nHpopmanmio 06 yuaremcs. Kpome Toro,
Hanmmmnre PYHKIMIO main, KOTopasi I03BOJISeT II0JIb30BaTeII0 B3aMMOIeVICTBOBaTh C
o0BeKTaMM yUeHVKa depes MeHto. [Tpumep:

» BxonHble JaHHBIE:

studentl = Student("John Doe", [75, 80, 90, 65, 70])
>| studentl.display_info() # Display student information
3| print ("Average Grade:", studentl.calculate_average grade()) # Show avg. grade

4fprint("Passed:", studentl.has _passed()) # Check if student passed

» PesysbTaT Ha BBIXOIE:

Student Name: John Doe
Grades: [75, 80, 90, 65, 78]
Average Grade: 76.0

Passed: False

» Memnro:

Add Student

Display Student Information
Calculate Average Grade
Check Pass Status

Exit

U B W N =

Enter your choice:

2. Xypnan 0OamkoBckmx Tpamsakomi: CosganTe Kiiace BankAccount, ITpesiCTaBIISFOIIVVL
GankoBckui cyeT. Kitacc 1ojpkeH MMeTh Takye aTprOYThl, KaK HOMep cueTa, VM BilajiesIblia
cdeta m OastaHc. Peann3oBaTh MeTOIbl BBOIA ¥ BBIBOfA JeHET CO CYeTa, a TakKke MeTOf



oTOOpakeHMs WCTOPUM TpaH3aKUMil (KypHasla) cueTa. VIcTopwsl TpaH3aKLMi [OJDKHA
OTCJIEXNMBATh BCe [IeMO3UTBI WM CHSATUA CPeACTB co cueTa. Hammmmre dpyHKImio main,
KOTOpasl IIO3BOJIeT IIOJIb30BaTe/II0  B3aMMOJIEVICTBOBaTh C O0O0BbeKTOM BankAccount

nocpezcTsoM MeHto. [Tpumep:

» BxomHble JaHHBIE:

accountl = BankAccount("123456789", "John Doe", 1000.0)
2| accountl.deposit(500.0) # Deposit $500
y|accountl.withdraw(200.0) # Withdraw $200
t|accountl.deposit(300.0) # Deposit $300

n

accountl.display transaction_history() # Display transaction history

» PesysbTar Ha BBIXOZE:

Transaction History:

Deposit: $500.0
Withdrawal: $200.0
Deposit: $300.0

» Memnro:

Deposit
Withdraw

Display Transaction History

oW N

. Exit

Enter your choice:

3. Cucrema ynpasiieHMA 3amlacaMi:
Cospartre Ki1acc Product, KOTOPBIVI ITpeICTaBiIgeT IIPOAyKT B CHICTeMe yIIpaBJIeHNs 3allacaM.
Kitacc mojpkeH MMeTh Takime aTpuOyThI, KaK MaeHTUUKATOp IPOAyKTa, MMsl, KOJIMIeCTBO 1
1eHa. PeaymisyviTe MeTOmpl IS yBeJIMUeHMs VIV YMeHBIIIeHMsS KOJIMYecTBa ITPOMYKTa,
pacdeTta obIIIeV CTOMMOCTY IIPOAyKTa (KOJIM4ecTBo X IieHa) ¥ oToOpakeHMs MH(PoOpMaIim
o nponykre. Kpome Toro, Hanmimre (yHKIMIO main, KOTOpasl IIO3BOJISIET I10JIb30BaTeIII0
B3aMIMOIEVICTBOBATh C 0ObeKTaMm Product ocpencTBoM MeHo. [Tpumep:

» BxomHble maHHBIE:



productl = Product("POO1", "iPhone", 10, 1000.0)

2| productl.increase quantity(5) # Increase quantity by 5
3| productl.decrease_quantity(3) # Decrease quantity by 3
t|productl.display_info() # Display product information

sl print("Total Value:", productl.calculate total value()) # Calculate and print

total value

» PesysbTar Ha BbIXOJIE:

Product ID: P801
Name: iPhone
Quantity: 12

Price: $1000.0

Total Value: $12000.0

» Mento:

Add Product

Increase Quantity

Decrease Quantity
Calculate Total Value
Display Product Information
Exit

o U A W N =

Enter your choice:

4. Kuno-sukropusa: Bam nopyueno cosgare urpy Movie Trivia. Vrpa goipkHa IpoBepuTh
3HaHMe WIPOKOM IOMYJIIPHBIX (WIBMOB, 3allaB CePUIO BOIPOCOB C HECKOIBKUMU
BapuMaHTaMy OTBeTOB. BaM HYXXHO 3aKoaupoBaTh HeOOXOOVMBIe KJIacChl M pean3oBaTh
CYICTEMY MEeHIO, 9YTOOBI IT03BOJINTE I0JIb30BaTeIIIO ChIrpaTh B UTPY. BoT TpeboBaHmMs:

a) CosmmanTe KjIacc ¢ MMeHeM Question, KOTOPBIVI IpefiCTaBIsieT OfIVH IIPOCTOV BOITPOC.
Kaxipimt Borrpoc Jo/DkeH MMeTh Cleyolyie aTpuOy ThL:

» text: CoOCTBEHHO BOIIPOC, KOTOPBIVI HYKHO 3a71aTh.
» choices: Criicok BapaHTOB MHOXKeCTBEHHOT'O BEIOOpa.
» correct: VIHIeKc MpaBWILHOIO OTBeTa B CIIVICKe BapMaHTOB.
b) Cosparire xi1acc c mmeHeM TriviaGame, KOTOPBIN yIIpaBiigeT XomoM Urpel. OH Jo/DKeH
VIMETbH CJIETYIOIIVIe€ MEeTOMbL:
» _init_ (): ViEuMuuanmsupyeT Wrpy, IIOJCYWUTHIBAeT OYKM W yCTaHaB/IMBaeT
BOIIPOCHI (co3mmariTe Habop 13 He MeHee 4eM 10 BOITPOCOB).
» show_menu (): OToOpakaeT IS UTPOKaA OMIIMV MTPOBOTO MEHIO.
» start_game (): 3anyckaeT BUKTOPUHY.
» ask_question(question): 3ajtaeT OfMH BOIPOC U IIpoBepsieT OTBeT UTpoKa. Borpockl



IIOJDKHBI OBITh BBIOpaHBI CITyYaHBIM 00Opa30M 11 He JOJDKHBI [IOBTOPSTHCSL.
» show_score(): OToOpakaeT TeKyIIMii CYeT UIPOKa.
» finish_game (): 3aBepiiaeT urpy 1 orodpakaeT OKOHYaTeIbHBIVI CUeT.
¢) Peasm3oBaTh cricTeMy MeHIO, MICIIONB3Ys (PYyHKIIMIO main(), YTOOBI TIO3BOJINTE UTPOKY
B3aMIMOJIEVICTBOBATh C UT'POTL. B MeHI0 TO/DKHBI OBITE CiIeIyIolie OIIIIV:

» Start game: 3a1rycK BUKTOPUHBIL.

» Show last score: OTobpakaeT cueT caMoOVI TIOC/Ie[THEV! UTPBI, CBITPAHHO BO BpeMs
BBITIOJIHEHNS IIporpaMMel, Jimbo coobmenne "Play first!", ecyim HUKTO emle He
urpal.

» Quit: Berxom m3 urpsl.

ITpumep:

Welcome to the Movie Trivia Game

1. Start game
2. Show last score
3. Quit

Enter your choice: 1

Question 1:

What movie won the Academy Award for Best Picture in 2020?

Parasite
Joker
1917

o N W =

The Irishman

Enter your answer: A

Correct!



Question 2:

Who played the character of Iron Man in the Marvel Cinematic Universe?

Robert Downey Jr.
Chris Evans
Chris Hemsworth
Mark Ruffalo

o N w >

Enter your answer: B

Incorrect!

Question 3:
In the movie "The Shawshank Redemption," what is the name of the main

character?

Andy Dufresne
Red Redding
Ellis Boyd "Red" Redding

Warden Samuel Norton

o o w >

Enter your answer: C

Correct!

Your score: 2 out of 3

Thank you for playing the Movie Trivia Game!

Welcome to the Movie Trivia Game

1. Start game
2. Show last score
3. Quit

Enter your choice:
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7.1 Konnaem masipiie

Mo cux nop amo 6vi10 3axBamvibatowee nymewecmbue. Ho meneps, xoeda s ycBous ocHobbl
npoepammupobanua na Python (munwi OamnHbix, nepemerHble, KOHCOALHBLI 6600/6b1600 OanHbLx,
onepamopl, YcA0BHbvle 0nepanopsl, YUKAbL, CHUCKU, KOpMexu, CIpoku, c106apu, (pyHKYUU, KAACCHL U
o0vexmot), kyoa mue O0Bueamvcs Oasvuwie? He moeau 0vi Bvr Hanpabumv mens 6 npaBuivtom
nanpabrenuu? Ilpedocmabv Heckoavko 1nAaHoB YpokoB 044 OasvHeruiec0 USYUEHUs PASAULHBIX
Hanpabaenuil, umobbl s Mo2 cmame cynep-cheyuasucmom no Python. (ucnoawsyii gpopmam
MeHmarvHo kapmol, makou xax PlantUML).100

Xopomio, mom ByHuepkuHyj, oT Python! Temeps, xorma Bbl Kak 0o0cc OCBOWMIIM OCHOBBI
nporpaMmmmposanus Ha Python, mpuiiuio BpeMst TOAHATBCS Ha CTYIIEHBKY BBIIIE U TIePEITI
Ha HOBBII ypoBeHb BiiameHus Python! Iloarorosbrech K HasIbHeWIIIEMY BOJIHYIOIIEMY
Iy TeIIeCTBUIO, TaK KakK # IIpeylaral0 BaM yMOIIOMpauuTelIbHbIe IUIaHbl YPOKOB, KOTOpPbIe
OymyT yriyOmATbCS B KOHKpeTHBle HampabjieHuss oOydenmsi Python. ITpurorospTrech
HOTPY3UThC B MUP Beb-paspaboTKM, IO3HATh CEKpeThl HayKM O JaHHBIX, PacKpbITh CBOV
CrIoCOOHOCTM B 00JIacTV aBTOMaTWM3allUMM ¥ HaNMCaHWMs ClleHapueB, IIOTPY3UTbCS B MUP
paspabortkn urp n B Maruto DevOps, pasragaTe TavHBI IPOABMHYTHIX KOHIermmit Python,
OCBOUTB WCKYCCTBO TeCTMpOBaHMS W ODIAJKM, a TakKke [IOCTyIl K COKPOBUIIIHMIIE
JOTOIHUTEIbHBIX pecypcoB. C aTMMM ypoKaMu 3a IledaMy Bl cTaHeTe BUpTyosoM Python,
TOTOBBIM ITOPasUTh MWpP CBOVMM BosredbcTBoM mporpamvuposaHms! Iloexamn, pok-3esma
Python!



1. Beb6-pa3paborka Ha Python:

/{lntroductbn to Flaslejango)

: /{Buudmg wen Appllcauons)

(Working with Dalnbaus)

Authentication and Aumorlzallon)

\ (ot g

Puc. 7.1: lNpegnaraembin Kypc obyydeHms Beb-paspaboTke Ha Python.
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2. Hayka naHHbIX Ha Python:

Introduction to NumPy and Pandas)

/‘(Data Cleaning and Preprocesslng)

Data Visualization with Matplotlib and Seaborn)

(Data Science with Python Machine Learning Basics)

%Supervlsed and Unsupervised Learning Algomnms)

(
¥(Modol Evaluation and Soloctlon)

Deep Leaming with TensorFlow or PyTomh)

Puc. 7.2: Npeanaraembin kypc obyveHns Data Science Ha Python.

3. Python s aBTOMaTHM3anMM M CLIeHapVeB:

F(Worklng with Files and Directorlos)

Regular Exprossions)

|
/—(Netwmk Progmning)
(Python for Automation and Scripting

\‘(Task Scheduling and Automation)

GUI Automation (using lipraries like PVAUIOGUI))

Building Command-Line Tools)

Puc. 7.3: Npeanaraemsiin kypc obyveHus Python no aBTomaTm3aumm n co3gaHuio CLeHapues.
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4. Python s paspaboTku urp:

Introduction to Pygame)

Game Physics and Anlmation)

Game Design Pattems)

(Python for Game Development *(Creating Game Assets (graphics, audlo))

Multiplayer Game Development)

Game Deployment and Distribution)

Advanced Game Development Conoepts)

Puc. 7.4: Npepnaraembii Kypc o6yyeHnst Python gna paspaboTku urp.

5. Python misa DevOps:

Introduction to DevOps Principles)

[(Infrastructure as Code (using tools like Ansible or Terraform))

/-(Continuous Integration and Deployment (Cl/CD))

(Python for DevOps 4(Conflguration Management (using tools like Puppet or Chef))

, Monitoring and Logging)

\
{Contalnerization (using Docker))

Cloud Platforms (AWS, Azure, GCP))

Puc. 7.5: Npeanaraembin kypc obyveHus Python ana DevOps.
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6. Pacimpennbie koHnenmmm Python:

Generators and "0[8!0!8)

Context Managors)

=

Concurrency and Parallellsm)

Design Patterns in Python)

Optimizing Python Code)

Puc. 7.6: MNpeanaraemblit Kypc 06y4eHUst No pacluMpeHHbIM KoHuenuusm Python.

7. TectupoBaHMe m oTJ1agKa Ha Python:

Unit Testing (using frameworks like pytest))

Test-Driven Development {TDD))

Debugging Techniques)

(Testing and Debugging in Python Code Profiling and Performance Optlmlzation)

Error Handling and Exceptions)

Writing Maintainable and Testable Code)

Code Review and Continuous lntegration)

Puc. 7.7: Npeanaraemeiin kypc oby4yeHns no TeCTMPOBaHMIO U OTragke Ha Python.
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8. JonoIHUTe IbHBIE PeCcypChl:

/r{Onllne Courses and Tu1orlals)

I

//—(Coding Challenges and Praclice Plalrorms)

(Addilional Resources

\
\{Open-Source Projects and Contnbutlons)

\\‘ (Python Community and Forums)

‘{Meotups and Conroroncos)

Puc. 7.8: lNpegnaraemslin kypc 0by4eHns No 4ONONHUTENBHBLIM pecypcam Python.

NB. K Bauiemy cBedenuto, 6v1600, ceenepupobannviti ChatGPT na npedwidyujuil 3anpoc, noxkasaH Huxe. 3amem 3mom
661600 b1 umnopmupoban 6 draw.io 6 kauecmBe oannvix 6600a PlantUML 045 co30anus 0uaspamm MeHmMaltbHblx Kapim.

@startmindmap

Python Learning Tracks

* Python Web Development

** HTML/CSS Basics

** Introduction to Flask/Django

** Building Web Applications

** Working with Databases

** Authentication and Authorization
** RESTful APIs

** Deployment and Hosting

O©CoO~NOOOUA~AWNPE

10 Data Science with Python

11 *Introduction to NumPy and Pandas

12 * Data Cleaning and Preprocessing

13 * Data Visualization with Matplotlib and Seaborn

14 * Machine Learning Basics

15 * Supervised and Unsupervised Learning Algorithms
16 * Model Evaluation and Selection

17 * Deep Learning with TensorFlow or PyTorch

18 Python for Automation and Scripting

19 * Working with Files and Directories

20 * Regular Expressions

21 * Network Programming

22 *Web Scraping

23 * Task Scheduling and Automation

24 * GUI Automation (using libraries like PyAutoGUI)
25 * Building Command-Line Tools
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26 Python for Game Development

27 *Introduction to Pygame

28 * Game Physics and Animation

29 * Game Design Patterns

30 * Creating Game Assets (graphics, audio)
31 * Multiplayer Game Development

32 * Game Deployment and Distribution

33 * Advanced Game Development Concepts

34 Python for DevOps

35 *Introduction to DevOps Principles

36 * Infrastructure as Code (using tools like Ansible or Terraform)
37 * Continuous Integration and Deployment (CI/CD)

38 * Configuration Management (using tools like Puppet or Chef)
39 * Monitoring and Logging

40 * Containerization (using Docker)

41 * Cloud Platforms (AWS, Azure, GCP)

42 Advanced Python Concepts
43 * Decorators

44 * Generators and lterators

45 * Context Managers

46 * Metaprogramming

47 * Concurrency and Parallelism
48 * Design Patterns in Python
49 * Optimizing Python Code

50 Testing and Debugging in Python

51 * Unit Testing (using frameworks like pytest)
52 * Test-Driven Development (TDD)

53 * Debugging Techniques

54 * Code Profiling and Performance Optimization
55 * Error Handling and Exceptions

56 * Writing Maintainable and Testable Code

57 * Code Review and Continuous Integration

58 Additional Resources

59 * Online Courses and Tutorials

60 * Books and E-books

61 * Coding Challenges and Practice Platforms
62 * Open-Source Projects and Contributions
63 * Python Community and Forums

64 * Meetups and Conferences
@endmindmap
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1. "ChatGPT: Your Python Coach. Mastering the Essentials in 100 Prompts" is the title of a book I'm writing to teach
the fundamentals of Python. Provide a draft version of an engaging and thought-provoking Preface for it.
Emphasise the impact Al, and language models in particular, are having in many areas, including programming,
and how it is expected to leverage programmers' abilities and productivity to create powerful applications in the
near future, mentioning in passing that the issues regarding fake content and hallucination that have been
detected on these language models are alleviated in the area of programming because the generated code can
be validated by simply running it. Comment also that the initial generated content has been carefully revised and
enrich based on my educational expertise.

2. Explain with a colourful tone that the purpose of this book is to initiate a newcomer to the world of programming,
in particular, to the Python language, and to help them learn the basic concepts with examples, explanations,
and feedback, just like a teacher guides a student through their learning journey. Only that here, that teacher is
ChatGPT. Emphasise the new possibilities and advantages of using modern developments in Al to assist the
learning and development process of programmers.

3. Provide a witty description of the Python programming language that is suitable for a first-year college student.
Make some notes on the language's history and current version, speculate on its future, and provide useful links
to organisations or websites where the reader can obtain more technical information.

4. Write a short note on Monty Python.

5. Briefly describe the key differences between Python 2.x and Python 3.x versions. Highlight the latest version's
advantages.

6. Create a scheme of the standard cycle of program development, using Latex smartdiagram package with the
circular diagram type.

7. Explain to a first-year college reader the standard cycle of program development, including the steps of writing
(coding), running, testing, and correcting (debugging) (do it with a bulleted list).

8. Clarify that Python is an interpreted computer language; explain how it differs from a compiled language
(advantages and weaknesses). Mention that there are a variety of IDEs available, but in this book, rather than
dealing with software installation hassles, | will rely on ready-to-use environments that meet the needs of this
book, so we can focus on concepts and algorithms. Jupiter Notebooks, Colaboratory, PythonTutor, and
ChatGPT will be used as tools. Make a bullet list of these tools, including a brief description, website, and the
steps required to open an account if one is required.

9. Describe in detail how to create a new Jupiter Notebook in Google Colab.
10. Explain the two types of cells in Jupyter Notebook.
11. Explain in detail how to use PythonTutor.

12. Explain to a first-year college student what ChatGPT is, how it can help students learn programming, how to
use it responsibly to achieve good learning goals, and whether there are any ethical concerns about using it or
relying too heavily on it and how to address them.
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Propose prompt templates for how a programming student can ask ChatGPT so they can get an accurate and
engaging response to the following topics: 1) Introduce and explain programming concepts in an approachable
manner. 2) Create code examples that are related to those concepts. 3) Describe the key lines of such code. 4)
Write down documentation and comments in the code. 5) Based on the example, come up with new exercises
for the student to practice in kind of variations of the solved problem. 6) Include useful links to resources that
supplement the previous topics covered. 7) Make fun and witty comments to make the topic more enjoyable.

Explain the concept of the 'Hello, World!" program in a simple but colorful manner, without using any code.
Additionally, include a relatable anecdote to provide beginners in programming with a warmful introduction to
the topic.

But why the message "Hello World"? Who invented it? What's the meaning?

Write the classic "Hello, World!" program in Python and explain it. Provide the output as well. | will be using
Colab.

Explain what a syntax error is and demonstrate 3 possible syntax errors in the 'Hello, World!" program with their
respective outputs.

Why is it called print()? Do | need a printer to use it?

Explain in a simple way what a string is, and the syntax rules for defining strings in Python

Explain string formatting in simple terms. Write fun code examples for each of the formatting options.

Why are there some green lines in the code that begin with a hash symbol?

Provide an example of a program using only print() commands with a real-world analogy.

Can | use formatting options such as width and alignment to build strings? Show me engaging examples.

What do you mean by "floating-point number"?

I'd like to put what I've just learned about print() and string formatting into practice. Please provide four code
exercises where | need to fix the errors to make them run correctly.

I'd like to put what I've just learned about print() and string formatting into practice. This time, suggest some
exercises for me to write the code that can be solved using only print() and string formatting.

Mention in detail that one interesting feature of ChatGPT is that you can ask it to edit a piece of code, correct it,
improve it, or provide feedback.

Create a simple prompt template for revise/improve/correct a given code.

Below is the code | wrote to solve the exercise: "Create a program that prints a right triangle using the *'
character.". Please revise/improve/correct my code and provide feedback on how to make it better, more
efficient, or more readable. Also, demonstrate how you would have coded the solution differently, if applicable.
Code: printf* ") printf* ' * 2) printf* ' * 3) printf* ' * 4) printf* ' * 5)



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

List of Prompts 171

What exactly is a program? How does it relate to data?

Explain with examples and outputs how data is represented in Python. Provide examples from comics
characters to better understand the concept.

So, how can | know the type of a variable at a given point in the program?
How can a program get different types of input data from the user? Use examples from comic books.

What are those if/else statements that you used in some of the previous examples? | can understand the basic
idea, but can you provide a clear and concise explanation?

Hi there, ChatGPT! I'd like to practice my coding skills with an exercise that involves user input, data type
conversion, and printing output, maybe even including a menu of options. Could you please suggest an
exercise for me to work on? Once | have the statement, I'd also appreciate it if you could show me an example
of the expected output. Thanks!

Ok, now show me the solution.
Cool. My version of the solution is shown below. What are your thoughts on it? In comparison to yours?
But | took care to conceal the credit card number. | was just joking around.

By the way, | like how you commented each section of your code; it helps to clarify things. Please do the same
with my code.

Provide four code exercises related to data type input and conversion that | need to correct for syntax or logic
errors so that they can run properly.

Suggest some exercises for me to write code that can be solved using only user input and data type conversion
operations.

List all of the Python operators and provide a brief description for each.

Explain the details of arithmetic operators in Python in a colourful tone and include a single code example to
illustrate the use of all the operators. The example should compare entertaining statistics about Marvel vs
X-men movies and box office.

What do those numbers 22.55e9 and 6.01e9 for the box_office variables mean?

Explain the details of comparison operators in Python in a colourful tone and include a single code example to
illustrate the use of all of them, maybe using fun facts about football teams.

Explain the concept of logical operators in Python in a casual tone. After defining each operator, include a
single code example to illustrate the usage of all of them. Use a table of fast food dishes indicating how suitable
are for vegetarians and vegans, for this purpose.

Explain the concept of bitwise operators in Python in a friendly but professional tone. Include a code example
after defining each operator to demonstrate how to use them all. Show the results of the operations, including
bit sequences and integers of the operands.
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Okay, but could you please explain briefly what you mean by "binary digits of an integer". Give me some

amusing real-life analogies.

Okay, one more thing: please explain what you mean by "two's complement form representation” in a brief and
friendly manner.

Explain the concept of arithmetic assignment operators in Python in a playful manner.

Explain the concept of identity operators in Python in a playful manner.

Ok. Two questions. First, what exactly do you mean by "memory locations"? | don't see any memory locations
in the code; please elaborate in a friendly and colourful manner. Second, what does the Python special variable
"None" mean? Please clarify.

Explain the concept of memberships operators in Python in a playful manner.

Explain the concept of exponentiation operator in Python in a playful manner.

What happens when an expression has multiple operands? In what order are they evaluated?

How can | program more complex math operations such as square roots, logarithms, and so on?

Suggest some fun and informative coding exercises for practising arithmetic, comparison, logical, bitwise,
membership, exponentiation, and math operators.

Propose a nice and engaging coding problem to practice binary representation of integer numbers. Assume
you have a table of food dishes, with columns representing the ingredients used to prepare them and a final
column displaying the dish's integer code as a result of interpreting the ingredient columns as bits of a binary
number (show a table with four dishes and five ingredients). The program should ask for the name of a dish and
a series of yes/no questions to determine the dish's integer code, and then print out a row of the table with this
information (show an example of the program's output).

List all of the control structures in programming and provide a brief description for each.

Explain everything | need to know about if/else statements in Python in a fun and creative way, with playful
examples.

Is there anything else | should know about conditionals in Python?

Now let's talk about match/case statements in Python. Explain everything | need to know about them in a fun
and creative way, using playful examples.

Ok. In the match statement, | see you used a "lower()" command. Do | have to put it every time | code a
match/case statement?

Please provide a brief technical definition of the for loop.

Now let's see the for loops in action in a fun and creative way, using playful examples.

Please provide a brief technical definition of the while loop.
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Now let's see the while loops in action in a fun and creative way, using playful examples.

In the "Counting Sheep" example, you ask the user if they are sleeping twice. Isn't that redundant? Is there a
way to write the loop without asking the same question twice?

Is there anything else | should know about for or while loops in Python?
What is a nested control structure and why is it useful?

Let us now dive into nesting control structures in Python. Show me how to use nested conditionals allowing for
multiple levels of branching, nested loops including nested double for loops, double while loops and mixed
while/for or for/while loops, as well as combinations of loops within conditionals and conditional within loops.
Use examples from superheroes and comics to be creative and playful in your explanation.

Suggest some fun and engaging coding exercises for practising if/ else, if/ elif/ else, and match/case
statements, as well as the ternary operator, including problem descriptions and examples of expected output.

Suggest some fun and engaging coding exercises for practising for and while loops, including problem
descriptions and examples of expected output.

Suggest some fun and engaging coding exercises to practice nested loop structures, including problem
descriptions and examples of expected output.

Suggest the problem of writing a console-based calculator program that takes two numbers and a selected
operation from a menu (decorated with a frame), computes and displays the result, and asks the user if they
want to continue. Include an example of the expected output.

Explain what a container structure is, then list all of the container structures available in Python and provide a
brief description for each, using real-life analogies and a friendly tone.

Explain everything | need to know about lists in Python in a fun and creative way, using playful examples.

Ok. Show me a code example that illustrates each of the items listed above. Include comments in each code
block to explain its purpose. You are welcome to use the superhero vs. villain theme.

Interesting. Now demonstrate how | can use loops and conditionals on lists. This time, use creative food-related
examples, taking advantage of Python's randomness features.

Wait a minute. In the examples above, you use some neat tricks that I'm not aware of, such as:
random.choice(), enumerate(), and zip(). Can you pls explain these to me?

Explain everything | need to know about tuples in Python in a fun and creative way, using playful examples.

Ok. Now let's look at some code samples to see tuples in action! This time, why not use rock bands to illustrate
the items you listed previously?

Wait! There is a weird "*' before the "members" variable in the unpacking trick example. What exactly is that?

Explain everything | need to know about sets in Python in a fun and creative way, using playful examples.

Good. Now let's look at some code samples to see sets in action! This time, let's use planets fun facts to
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illustrate the items you listed previously.

Explain everything | need to know about strings in Python in a fun and creative way, using playful examples.

Good. Now let's look at some code examples to see strings in action! Consider using classic children's books to
illustrate the items you listed previously.

Explain everything | need to know about dictionaries in Python in a fun and creative way, using playful
examples.

Great. Now let's look at some code samples to see dictionaries in action! Let's stick to the superheroes theme
to illustrate the items you listed previously.

What about putting together a superhero encyclopedia? Can | implement it as a dictionary of dictionaries?
Some kind of nested dictionary? Use a code example to illustrate.

Nice! You also mentioned that dictionaries enable us to explore intricate relationships and connections
between items within the dictionary. What does that mean? Can dictionaries help me determine relationships
such as 'the enemies of my allies are my enemies,' 'the allies of my allies are my friends," 'the heroes with the
same superpower as mine are my buddies,' or 'display a table of superheroes sorted by debut year'? Please
provide some examples.

Suggest some fun and engaging coding exercises for practising lists, tuples, and sets. Each exercise should be
provided with a problem statement and examples of expected output.

Suggest some fun and engaging coding exercises for practising with strings and dictionaries, including nested
dictionaries. Each exercise should be provided with a problem statement and examples of expected output.

Explain briefly the concept of modularisation and reusability, as well as why they are useful in programming
projects. Then, using real-world analogies, explain the various approaches for implementing these notions in a
friendly but neat manner.

Wow! That's a impressive list of powerful ideas. However, since | am still learning the ropes, please
recommend one or two items from the list | should start with as a beginner, and then describe each item's key
components in a relaxing and entertaining manner.

Ok. So let's start with some code examples to see functions in action! Consider using social networking-related
ideas to illustrate the items you listed previously. Feel free to use entertaining Harry Potter trivia and random
features.

Ok. So let's continue with some code examples to see classes in action! Consider using classic movies and
characters trivia to illustrate the items you listed previously, including random features.

Suggest some fun and engaging coding exercises for practising functions, return values, parameters, and
lambda expressions. Each exercise should be provided with a problem statement and examples of expected
output. You can incorporate elements of math or randomness, requiring to import relevant libraries to solve the
problems.

Ok. Now suggest some fun and engaging coding exercises for practising OOP, including classes, constructors,
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attributes and methods. Each exercise should be provided with a problem statement and examples of expected
output. You can incorporate elements of math or randomness, requiring to import relevant libraries to solve the
problems.

100. It's been an exciting ride thus far! But, now that I've grasped the fundamentals of Python programming (data
types, variables, console data input/output, operators, conditionals, loops, lists, tuples, strings, dictionaries,
functions, classes and objects), where should | go next? Could you please guide me in the proper direction?
Provide some lesson plans for digging further into various learning tracks so that | can become a Python
superstar! (use a mindmap format such as PlantUML)
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