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Ilpeaucaosue

«... pyKogooumenu, He umeoujue npeocmasienus 00 IBM u npoepammuposanuu,
yioym 6 Hebvimue, npogeccuoHaibHble NPOSPAMMUCTIbI CHAHYI CUCTEMHBIMU
AHATUMUKAMU U CUCEMHBIMU NPOSPAMMUCIAMY, A NPOSPAMMUPOBAMb CyMeem
KadicOwll, YMo 5 U Ha3bl8alo 8MOPOU 2PAMOMHOCIBIOY.

(1981 rox, akanemux A.I1. EpiioB)

«Texuuxa cama no cebe He nogedem HAC 8 HYHCHOM HANPABIEHUU, HACKOJILKO 5
Mo2y Cyoumv, Hu 6 06pa308aHUU, HU 8 COYUANbHOU dcu3HU. A ckopee cmopoHHuK
PEeBONIOYUOHHBIX 8033peHUl, Yem pechopmucm. Ho pesontoyuio s npedgudicy 6
uoesix, a He 8 mexHuKe».

B ocHOBy mnpemmaraeMoro
yueOHOro  MocoOusi  MOJIOXKEH
LIMKJ BHICO-YPOKOB' W 3aHATHiA,
MPOBEJCHHBIX  aBTOPOM  JUIsS
ctynento CIIOI'DY, yuenukon
muness Ne 95 wu  chymateneit
kypcoB Epic Skills.

Llenp mocobusi — pacckasarb
00 OCHOBax MPOrpaMMHPOBAHUS
1A ciylmaTeneu C
MUHHMAaJIbHBIM 3HAHUEM
I/IH(I)OpMaTI/IKI/IZ. 3a 10-12
3aHATUN TaHHBIM KypC IO3BOJISET
Hay4YUTbCS  NPOEKTUPOBATh U
pa3pabaThiBaTh MIPUIIOXKEHUS,
UCTIONb3Ys 6a30BbIe

(1980 rox, nmpodeccop Ceiimyp Ileiinepr)

~

o A

BO3MOXKHOCTH sI3bIKa TpOrpaMmmMupoBanus Python.

s3Ik mporpammupoBanus Python Bxoaut B H}ITepKy3 10 MONYJSPHOCTH B MUPE, TOITOMY
HaTH TO HEMY JIMTEpPATypy HE COCTaBUT Tpyna. Ha xenarommx craTh MPOrpaMMUCTAMH
OOpYyIIUTCST TOpa CHPAaBOYHUKOB U <«JIYyUYIIMX PEKOMEHAALUN» MO pPa3paboTKe MPHIOKEHUN
T000TO YPOBHSI CIIOKHOCTH, HO CPEJIM BCEX 3TUX KHUT HOBHYKY OBIBAET CII0KHO pa3o0OpaThes, a
MepBOE 3HAKOMCTBO € TOJICTBIMH CIIPABOYHHWKAMH MO0 BHYTpPEHHEMY ycTpoiicTBy Python mosker
HaBCET1a OTIYTHYTH OT 3aHATUS IIPOTPAMMUPOBAHUEM.

Ha B3rusin aBTOpa, HE ClielyeT CBAJIMBATh HA TOJIOBBI YYalIMXCS Cpa3y BCIO CIPaBOYHYIO
MH(GOPMALIMI0O U MHOMKECTBO MpaBWJ, CYIIECTBYIOIIMX B S3bIKax HporpammupoBanus. «He
clieflyeT MHOXHUTH cyliee 0e3 HEOOXOTIMOCTIY . HekoTtopsie Tembl B MOCOOMU clieUATBHO
MMpUIIJIOCH YIIPOCTUTD, 4TOOEI B BBOJHOM KYpPC€ HC BJAAaBAaThCA B HM3JIUMIIHUC JCTAJIM, HO B BCK
HHTepHeTa mouck crpaBovHON HHPOPMAINH HE JJOHKEH COCTaBUTh TPYAA.

ABTOp 0J1aro1apuT BCEX, KTO MPUHSUT y9acTHE B pa3pabOTKe JaHHOTO Kypca.

! Python: 6icTpBIii cTapT

. 1O. ®epopos, 5 mapra 2016, r. Cankr-IletepOypr
http://dfedorov.spb.ru
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ITOT y4eOHHMK MOCBSIIACTCH MAMATH

Amnpapes IlerpoBuua Epmosa
(19 anpenst 1931 r. - 8 mexabps 1988 1.)

CoBETCKHI yJIeHBIH, OJUH U3 MHOHEPOB TEOPETUIECKOTO M CHCTEMHOT'O ITPOTPaMMHPOBaHus, co3narens CHONpCcKoi
mkouisl nHpopmatky, akaneMuk AH CCCP. B 80-x rogax npouuioro Beka Hauas SKCIIEPUMEHTHI 110
MPEenoiaBaHUI0 IIPOrPaMMHUPOBaHHS B CPEHEH LIKOJIE, KOTOPhIE IIPUBEIH K BBEJCHHUIO Kypca HHPOPMATHKH B
CpEeIHHE IIKOJIbI CTPAHBI.

Ceiimypa Ileiimepra
(29 despans 1928 r. - 31 mrons 2016 1.)

Martemaruk, IpOrpaMMHCT, TICHXOJIOT | meaaror. OMH U3 OCHOBOIONIOKHUKOB TEOPHH HCKYCCTBEHHOTO
MHTEJUIEKTA, co3paTens s3bika LOGO.
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1. OcHOBBI OCHOB

«Hngpopmamurka e

bonee HAyKa O Komnbsromepax,

ACMpPOHOMUA — HAYKA O mMeNleCKonaxy,.

yem

(Oncrep Heiikerpa)

«Ecmb 06a muna s361K08 NpOCPAMMUPOBAHUSL — Me, KOMOopble 8Ce
pyearom, u me Ha KOMOPbIX HUKMO He NULUem.
(b. Crpayctpym, pa3paboTuuk si3bIka nporpammupoBanus C++)

J1st TOro 4TOOBI HAYYUTHCS MJIaBaTh HEOOXOAUMO BOMTH B BOAY M Ha4aTh MPOOOBATH IPECTH
pykamu, rnomorasi cebe Horamu, 3aTeM MoOOpOB CTpax, OTOPBATbCA OT JHA U HOIUIbITh. ECTh B
3TOM CXOJCTBO C HANMCAaHUEM MporpaMM. MOXXHO MpOYECTb TOJCTBIH Y4EOHUK, CIATh
3a4eT/7K3aMEeH B By3€, HO IIPU 3TOM HE HAYYUThCSI HAITUCAHUIO JAXKe MPOCTHIX IPOrpaMM.

CKOJIBKO BpEeMEHHM TpaTtuTh Ha oOy4deHue? My3BIKaHTBl TOBOPAT, YTO ISl JOCTHIKEHHS
MacTepCTBa BJIAJI€HHUsI HHCTPYMEHTOM HEOOXOIMMO PENeTHPOBaTh IO YETHIPE Yaca B JCHb.

HNHcTpymMEHTOM mporpaMMucCTa SIBISETCS KOMIIBIOTEP, MOITOMY KpPAaTKO PacCMOTPUM €ro
ycTpoiicTBO. Bece BbIUMCIEHMS B KOMIIBIOTEPE NPOM3BOAATCS LEHTPAIBHBIM IIPOLECCOPOM.
@ailsibl ¢ mporpaMMaMH XpaHATCS B IOCTOSHHON NamsATH (HA JKECTKOM JAMCKE), a B MOMEHT

BBIIIOJIHEHUSI  3arpyXaroTcsi BO  BPEMEHHYIO
(onepatuBHYI0) namsiTh. BBom wuHpopmanmu B
KOMIIBIOTEP  OCYIIECTBIISIETCS € IIOMOIIBIO
KJIaBUaTypsl (YCTpOHCTBa BBOJA), a BBIBOJ — C
IIOMOIIBI0 MOHUTOPA (YCTPOICTBA BBIBOAA).

Kommprotep crocobeH paboTath TOJIBKO C
IByMsi BuAaMu curHaioB: 1 wau 0 (MamMHHBIM
KOZIOM). [Tucatp IPOrpaMMBbI BHJIA
1010101010010101010 pmnst yeymoBEeKa CIOKHO,
MBIIJIEHUE €ro YCTPOEHO UHaye, IO03TOMY
MOSIBWINCH NIPOTPaMMBI-TPAHCIISITOPBI € sA3BIKA
IPOrpaMMHUPOBAHUS, TOHSATHOTO YEJIOBEKYy, Ha
MAaIIMHHBIN S3bIK, IOHATHBIA KOMIIBIOTEPY.

A3biku IIPOrpaMMHUPOBAHMUS, KOTOpBIE
NpUOJIMKEHbl K MallMHHOMY YPOBHIO, Ha3bIBAIOT
A3bIKAMM HM3KOTO YypOBHS (Hampumep, A3bIK

accembOiepa). Jlpyroii B SI3bIKOB — SI3BIKM BBICOKOTO YpoBHs (Hampumep, Python, Java,

LenTpansHbeiid npoueccop

&

OneparneHan namaTs

MocToaHHas namaTs

N
5 ~
YcTpoicTso 8soaa
h ‘ YCTpoicTBO BbiBOAA
—

caIc OoubIIe HpI/I6J'II/DKCHHBIC K MBIINIJICHUIO YCJIOBCKA.

Asbik
nporpaMMMpoBaHus
Ea
~

Azbikn
NporpaMMMpoBaHuA
BbICOKOIo ypoBHA

MalwmrHHbIN Koa:

1010101010001001
0101010101010101
0101010101010101
0101010101111100

Asbikn
nporpaMMMUpoBaHuA
HU3KOTO YPOBHA

C#),
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VY 43bIKOB MpOrpaMMHUpPOBaHUs MHTEpecHas ucropusd. OHU CO3/1aBajiCh HE Ha IIYCTOM MECTE, a
0] KOHKPETHBbIE 3aJjaud, CTOSABIIME Ha TOT MOMEHT Mepel UX pa3padoTUMKaMH, OTCIOAA
CTaHOBUTCS MOHATHOW OO0JIACTH MPHMEHEHHsI TOTO WJIM MHOTO S3bIKa MporpammupoBanus. Ha
CETrOJHSAIIHUN [I€Hb CYIIECTBYIOT THICSYU SI3bIKOB IMPOTrPaMMHUPOBAHMS, HO HAUOOJIBLIYIO POJIb
CBhITpaJIX JIMIIb HEKOTOPHIE U3 HUX.

A3bIK MwKpoKoMMbIoTepbI C
accembnepa  O4YeHb OrpaHUYEHHBIMM
pecypcamu. 50-bie
Fortran MaTtemaTnueckue
pacyeThbl.
Basic q
3bIKM ANA 0ByYeHus 60-70-ble
Pascal NPOrpPaMMUPOBAHHUIO.
i CrctemHoe
(3 nporpammMupoBaHue OC UNIX
PROGEAMMING (npaviBepa 1 np.)
| Brniouaer ace MoTpe6HoCTb B GonbLUMX 80-ble
: BO3MOXHOCTH SI3bIKa
++ Ct++ o 00 nporpammax - NosBUNcs
» peanuayet n noaxoa OOT.
PROGRAMMING LANGUAGE nogxoAa.
« KpynHble nporpammel Anst MoTpeBHOCTL B MPOrpaMMUCTaXx v
= > Java Buaneca (COrT). CnoxHo NEepeHOCMMOCTH.
Hanucarb Nioxyo ABTOMaTU3MpPOBaTL KOhemaLLnHY.
ava
) nporpammy. 90-bie
ABTOMATU3IAUMS PYTUHHOM
pUthon Python nesTensHocTu (BbICTPO), MepcoHanbHble
oby4enune MK, WHTepHeT
NpOrpaMMHUPOBaHUIO.
PHP Pa3zpabotka
MHAMUYECKUX CaNTOoB.
KpynHele nporpammel gnst 0606 #
LLEeHne 1 _
\0 C# (.NET) BusHeca (OOM). MHoro o6beavHeHNe: cobpaTb 2000-ble
Visual C# obuyero ¢ Java. BCE NyvlLiee, YTo Gbino
Saancwmocna' oT 110 aTOrO.
npoayktos Microsoft.

Panee MBI ckazamy, 4TO Ha4ajaoM OOIIEHHS C KOMIIBIOTEPOM MOCTYXKHJI MAIIUHHBIA KOJI.
3arem B 50-bIe TOMBI ABAAIATOTO BeKa MOSIBIIICS HU3KOYPOBHEBBIN SA3BIK acceMOliepa, Hanbouee
NpUOJIMKEHHBIH K MalIMHHOMY ypoBHIO. OH NpHUBS3aH K MPOLIECCOPY, MOITOMY €ro U3ydeHHe
PaBHOCHJIBHO M3YUYEHHUIO apXUTEKTYyphl mpoueccopa. Ha s3pike accemOiepa NUIIyT IporpaMMsl
U CEerojiHs, OH HE3aMEHUM B Ciydae HEOONBIINX YCTPOMCTB (MHUKPOKOHTPOJIEPOB),
00J1a/1a101IMX OYeHb OrPAaHUYEHHBIMH peCypcamMy MaMsITH.

Cnemyroumii  3ram — mosiBieHHe si3bika  Doprpaw,
MaTeMaTHYECKUX BBIUYMCIICHHH.

Co BpemeHeM pocia MOTPeOHOCTH B HOBBIX KaJpaXx M HEOOXOAMMOCTh B OOyueHHH
nporpamMmmupoBanno. O0yyeHne Ha si3blkax accemOnepa win PopTpaHe TpeGoBajlo MHOTO CHII,
nostoMy B 60-70-bie ToNbI TMOSBISCTCS IJIesa sA3bIKOB s oOyueHus: Basic, Pascal. SI3bik
Pascal mo cumx mop wHCmoaB3yeTcss B IMIKOJaX B KayeCTBE OCHOBHOTO sI3bIKA OOydYeHUS
MPOrPaMMHUPOBAHUIO.

B 310 xe Bpems BenyTcs UccieqoBaHMs B 001acTu pa3paboTKU ONEPalMOHHBIX CUCTEM, UTO
npuBoauT K mosiBieHuto cucreMbl UNIX. [lepBoHauanbHO 3Ta omnepamroHHas cCUCTeMa Oblia
HaIMcaHa Ha Si3bIKe acceMOiiepa, 4To yCIOXKHSIIO0 ee MoauduKanuio 1 uydenue, toraa . Putun
paspabotan s3blk C I8 CUCTEMHOTO MpPOrpaMMHUpOBaHHs M coBMecTHO ¢ b. Kepuuranom
nepenucan cucremy UNIX Ha sTtom s3bike. B mocnenctBum omepanmonHas cuctema UNIX
NOJTy4YHIIa ITUPOKOE pacipocTpaHeHue (B Hamm JHU Ooibine u3BecTHHI ee ktonbl GNU/Linux), a
BMECTE C HEW — MOSBUIIOCH MHOXECTBO MPOTPAMMHUCTOB, JUIsl KOTOPBIX s3bIK C CTad pOJHBIM.

MNpeaHa3HAYaBIICTOCA JJIsA
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Hamucanue mporpaMm Ha 3TOM sI3bIKE TPEOYET XOpolei KBan(UKauu OT MPOrpaMMHUCTa, T.K.
He3aMe4YeHHasl OlMOKa cocoOHa MPUBECTH K CEPbE3HBIM MOCIEICTBUAM B pabOTe MPOrpaMMBl.
Mo cux nop sa3sik C IMAUPYET B KAUECTBE SA3bIKA JJI1 CUCTEMHOIO ITPOrPaMMHUPOBAHHUS.

Crnenyrormuit - 3tanm (80-ple  TOABI)  XapakTEpPU3yeTCs  TOSIBICHUEM  OOBEKTHO-
opueHTupoBaHHOro nporpammupoBanust (OOII), koTopoe TOMKHO OBLIO YHPOCTUTH CO3/IaHUE
KPYIHBIX NPOMBIIUICHHBIX Hporpamm. [losBusercs yuensiii — b. Ctpayctpyn, koTopomy
HEIOCTaTOYHO OBbUIO BO3MOXKHOCTEH s3bika C, MOITOMY OH pacUIMpSET 3TOT S3BIK ITyTeM
no6asiennss OOIL. HoBwiit s3b1k 1ToTyumn HazBanue C++.

B 90-pie rOoApl MOSABIAIOTCA NEPCOHAIBHBIE KOMIIBIOTEPHI M ceTh VIHTEpHET, moTromy
TpeOyIOTCS HOBBbIE TEXHOJIOTMM U SI3BIKM MPOrpaMMHUpOBaHUA. B 3TOT MOMEHT HaOupaet
HOMYJISIPHOCTD SI3bIK Java, KOTOpBIM IMO3BOJISET B KpaTyaillllie CPOKM HayaTh MHUCATh KPYIHbIE
MPUIOKEHUs1 0e3 omaceHuit 4To-1Mbo cephbe3HO UCIOPTUTH B cucTeMe. SI3bIk Java co3maBaics ¢
ormsiakol Ha CH++ u ¢ nepcnekTUBHOW pa3Butusi cetu MHTepHer. [laHHBIH  S3BIK
XapaKTepU3yeTcsl IMEePeHOCMMOCTBbIO CBOUX IMpOrpaMM, T.€. HamucaB Java-mporpaMMmy Ha
NEPCOHATBHOM KOMIBIOTEPE, MOXKHO 3aIlyCTHTh €€ Ha Ko(eMalinHe, €Clid TaM HPUCYTCTBYET
BUpTYyalbHasi MalIuHa Java.

[Ipumepro B omHO Bpemsi ¢ Java mosiBisiercsi Python. PaspaGorumk si3pika — MaTeMaTHK
I'Buno Ban Poccym 3anmmaiics nonroe BpeMs pazpabotkoit sizpika ABC, npeaHa3sHaueHHOTO AJist
0o0ydeHHUs MpOrpaMMHpPOBaHUIO0. B OIHOM W3 MHTEPBBIO OH TaK OTBETWJI Ha BOIPOC O THUIIE
OpOrpaMMHUCTOB, JUIs KOTOpeix Python Obi1 Obl  uHTEpeceH: «A npeocmasnin cebe
npogeccuonanvuvix npoecpammucmos 8 UNIX unu UNIX-noodobnoti cpede. Pyxosoocmea ons
pannux gepcuti Python eozsewanu umo-mo 8pode «Python 3axpvieaem paspwvié medxncoy Cu u
NPOCPAMMUPOBAHUEM O00O0NIOUKUY, NOMOMY YMO UMEHHO 3MO UHMEpeco8ano MeHs U MOux
onuocaviwux xoanee. Mue u 6 20108y He npuxoouno, umo Python moocem cmams xopowium
AZIKOM OJ151 6CIMPAUBAHUSL 8 NPULONCEHUS], NOKA MEHs He cmanu cnpawusams 06 smom. To, umo
OH 0Ka3aics none3eH 015 00y4eHUs HAYaIam NpocpamMMupo8anus 6 WKoie Ulu Koiieodce, —
cuacmausas cayyanuHocms, obycnosneHnas mHo2umu xapaxkmepucmuxamu ABC, xomopvle s
coxpanun: ABC 06win  cneyuanvHo npeoHaswaweH Oas 0OyYeHUs NPOSPAMMUPOBAHUIO
Henpoepammucmos». K Python mbl eme BepHeMcs, a MoKa MPOJOJDKMM HAIll MCTOPHYCCKUN
IKCKYPC.

C poctoMm cetu MHTepHeT moTpeboOBanoch co3aBaTh JUHAMHUYECKHE CAMTHI — MOSBUIICS
CEpBEPHBI A3bIK MporpammupoBanusi PHP, KoTopblit Ha ceroHSANIHIN AeHb SBISETCS JTUIEPOM
npu pa3zpaboTke BeO-CcaliTOB.

B 2000-pie rompl HabmOgaeTCsl TEHACHIMS OOBEIMHEHHS] TEXHOJOTUN BOKPYT KPYIHBIX
Koprnopanuii. B aTo Bpems nonydaet pazsutue 361k C# Ha mmatdopme .NET.
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«Aneopummol + cmpykmypul OGHHbIX = NPOSPAMMBI»
(H. Bupr, aBTOp s13bIKa nporpammupoBanus Pascal)

Taxk 4gTo ke Takoe ImporpamMma 1 KakKue 1aru Tpe6yeTc;I BBITIOJIHUTD JIA €€ HaITMCcaHus?

Ha6op onepauuii Hag
CTPYKTYPUPOBaHHLIMN
AAHHBIMW - anropnuTMm

N

N | PUnbMbI cKayaThb. ... ‘

.

4 h

1 h A
1 ] 1
I ] I
1 1 [ 1
I ') I

“Cblpble” aHHbIe CTpyKTyprpOBaHHbie Kpacuebiii (yao6Hbii)
AaHHble nHTepdenc, ecnu
notpebyeTtcs

Ha nepBom miare y nporpamMmucra €cTh Ha0Op «CHIPbIX» JaHHBIX. DTO, K MPUMEPY, MOTYT
ObITh Pa3pO3HEHHbIE OYyXTaJITEpCKUE OTYEThl, CTATHUCTUKA U Mp. DTU CBEJCHUS HEOOXOIUMO
CTPYKTYpUpOBaTb U IOMECTHTh B KoMmIbioTep. CpaBHUM HamUCaHWE MPOrpamMMbl C
IIPUTOTOBJICHUEM CajlaTa: €CThb «CBIPBIE» OBOIUM, KOTOPBIE HYKHO IOMBITH U IIOpE3aTh, T.C.
CTPYKTYypUpOBaTh. Jlanee mporpaMMHCTOM pealu3yercss ajaropuTM, T.e. HAOOp AeMcTBUM ais
00pabOTKM CTPYKTYpUPOBAHHBIX JaHHBIX, MCXOAS W3 MOCTaBIeHHOW 3amaun. OTmeuy, 4TO
IPABUJIbHBIN BBIOOpP CTPYKTYpbI JaHHBIX BIMSIET Ha co3/laHue (BpIOOp) anroputma. Molis s3bIka
IIPOrPaMMUPOBAHUS OTYACTH 3aKJIIOUEHA B CTPYKTYpax JaHHBIX, KOTOPOE OH MPEAOCTaBISAET s
paboTHL.

[Tocne Toro, kak anropuT™ paspaboTaH M Mporpamma pabotaer (B pe3yinbrare ee paboTbl
MOJIy4aeTCsl KOPPEKTHBIA OTBET), MOXKHO CO3[aBaTh KPAacHUBBIA U ynoOHBIM mHTEepdeiic. YacTto
CTaJIKUBAlOCh ~C  MHEHHMEM, 4YTO  BH3yalbHble CpeIObl  CIIOCOOCTBYIOT  H3YYEHHUIO
nporpamMmmupoBanuo. He cormamryce ¢ 3TUM, T.K. BU3yallbHas cpela CTaHOBUTCS
JOMUHUPYIOIIEH M MHOTO CHJI YXOAWT Ha €€ H3y4yeHHe, BMECTO TOro, YTOOBbl 3aHHUMAaTbCS
TJIaBHBIM (CTPYKTYpHU3alMel u anroputMuzaiueii). [locMmoTpuTe Ha CaliT MOMCKOBOW CUCTEMBI —
noJje AJs BBoAa ¢ oJHOU KHOMKOM. IIpocTroTa ckphiBaeT 3a cOO0M CI0XKHbBIE HHTEIUIEKTYaIbHbIE
AITOPUTMBI, KOTOpBIE pabOTaIOT Ha CTOPOHE CEPBEPA.

Hcxonst u3 paccMOTPEHHOTO alropuT™Ma pa3paboTKH MPOrpaMMbl, MbI IOCTPOUM Halll Kypc.
Haunem c¢ wu3y4yeHHs CTPYKTyp HaHHBIX, 100aBHM alrOpPUTMbI, a 3aBEPIIUM CO3JaHUEM
rpaduueckoro uurepdeiica.
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2. 3HAKOMCTBO ¢ A3bIKOM MporpaMmmupoBanusi Python

Yr1oObl ynTaTENIb HE MOAYMal, 4yTo PythOn — WrpyIieyHslid s3bIK MPOrpaMMHpPOBAHUS, HA

KOTOPOM MOKHO TOJIbKO 00y4aTh OCHOBAM MPOTPAMMHUPOBAHHS

U Jajibllie 0 HeM O0JIaromoayqHo

3a0bITh, KPATKO MEPEUYHCITIO 0OJIACTH, T/Ie OH AKTHBHO MTPUMECHSICTCS:

CuctemHoe ' ‘ g A
nporpaMMmpoBaHue u
' 1
1 Mpadmyeckumin : l
Urpbl, NCKYCCTBEHHbIN o : /" MHTepdenc
WUHTENNeKT e : /,/
pandas w; i« P django
e = = » BebG-cueHapum
MporpaMMMpoBaHUE HayUHbIX <4~ i,\ Flask
BbIYMCIIEHNI PY thon . S
5 » s e : K » %
A/ - : N < /
~ S 4
— BbICTpoe co3faHue " Wnterpauna =
&~ npoTOTMNOB i KOMIOHENTOB: | Java
: v Cpython
I'I 6 Jython
punoxenvst 6a3 gaHHbIX IronPython Pt

VSQLitc

. CucreMHO€E IPOrpaMMHUpPOBAHHUE.

. Pa3pabotka nporpamm ¢ rpadpudeckuM HHTEPHEHCOM.
. PazpaboTtka nuHaMu4eckux BeO-calToOB.

. IHTErpanus KOMIIOHEHTOB.

. Pazpabotka mporpamm it paboThl ¢ 0a3aMU TaHHBIX.
. BeicTpO€ co3nanne mpoTOTUIIOB.

. Pazpa0oTtka mporpamm Juisi Hay4HbIX BBIUHCIICHU.

. Pa3pabotka urp.

01N N KW

Uro Ham mnorpelyercs [Uisl BBIOJHEHUS IpOorpaMM Ha
OTBETUTH HA HTOT BOIPOC, PACCMOTPUM,

KakK 3aIyCKaroTCA mporpamMmaIl Ha
KOMIILIOTCPE. Brinmonnenue nporpamm
OCYIICCTBIIACTCA OHepaHHOHHOfI

&

Mpunoxexns

cucremoir (Windows, Linux u mp.). B
3a7]a4M ONEPAIMOHHONW CHCTEMBI BXOIUT
pacripesielieHue pecypcoB (onepaTHBHOMN
naMsITH ¥ Tp.) JUIS TPOTPaMMBI, 3ampeT
WIA  paspeuieHne Ha  JOCTYIm K
yCTPOHCTBaM BBO/Ia/BBIBOJIA H. T.1I.

Jlns 3amycka TporpaMM Ha SI3bIKE
Python HeoOXouMa porpamma-

UHTEPIPETaTop (BUPTyaslbHAsl MAIIMHA) XecTkuit anck

I OnepauunoHHas cuctema

s3pike  Python? Ilpexne, dem

=
|

Mporpamma Ha

L "@biKe,PtVl"OH 1
P
| Wntepnpetatop Python

| (eupTyansHas mawuHa |
| Python) 1 python

________ |

MoHuTop

=

Python. Jlanuast mporpamma CKpbIBaeT
oT Python-mporpammucra BCE

11
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0COOCHHOCTH ONEPAIMOHHOW CHCTEMBI, NIOATOMY, HammcaB mporpammy Ha Python B cucrteme
Windows, ee MmoxHO 3amycTuTh, Hanpumep, B GNU/LINUX ¥ MOIy4uTh TaKo# e pe3ysIbTar.
CkayaTh M YyCTAaHOBUTH HWHTeprperaTop PythOn MoXHO cOBepIIEHHO OECIUIaTHO ¢
odunuansHoro caiira: http://python.org. [Ins padoTsl Ham moHaO00UTCS UHTEpIpeTaTop Python
BEPCHUU 3 WJIN BBIIIIE.
[Toce ycTaHOBKM MpOTrpaMMBI 3allyCTUTE WHTEPAKTHBHYIO Tpadudeckyro cpeny IDLE u
JI0KTUTECH MOSIBIICHUS TIPUTJIAIICHUS ISl BBOJA KOMaHI:

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

3. HauuHaem nmporpaMMHpoOBATh B MHTEPAKTHBHOM peKUMe

3.1. Humennexmyanohviti KanbKyasamop

B camom Hauane oOyuenusi Python mMoHO mpencTaBUTh Kak OOBIYHBIA HWHTEPAKTHBHBII
KanpKynaTop. B uHTtepaktuBHOM pexxume IDLE  mHalineM 3HaueHus — cienyrommx
MaTeMaTHYecKuX BblpakeHui. [locie 3aBepiieHuss HabOpa BBIPRKEHUS HAXKMHUTE KIABUIILY
Enter i 3aBeplleHUS BBO/IA U BbIBOJA PE3Y/IbTaTa Ha 3KPaH.

>>> 3.0 + 6
9.0

>>> 4 + 9
13

>>> 1 - 5
-4

>>> + 6
2

>>>

HwxauMm mnoguyepkuBaHueM B TPEAbIAyIIEM MpuMepe o00o03HAa4yaeTcss MOCIeTHUMN
MOJIYYEHHBIH pe3yibTarT.

Ecnmu mo kakoi-mu0o MpHYMHE COBEPINWTH OIMMOKY MpH BBOJAC KoMmaHabl, TO Python
coo0UuT 00 3TOM:

>>> a
Traceback (most recent call last):
File "<pyshell#0>", line 1, in <module>
a
NameError: name 'a' is not defined
>>>

He GoiiTech coBepiath ommoOku! PythOn monpaBuT u MoACKaKeT, Ha YTO CIASTyeT 0OpaTUTh
BHHUMAaHHUE.

B martemaTtnueckux BBIpaKEHHUSX B KauyeCTBE OINEPAHAOB MOXHO HCIOJB30BaTh IIEJIbIe
ancma® (1, 4, -5) wnn BemecTBeHHbIe® (B NPOrpAMMUPOBAHMH MX CIIE HASHIBAIOT YHCIAMH C

A TaK)ke KOMIUIEKCHBIE YHCIa, JorTHYeckue 3HaueHus (True, False)

& HOZ{pO6HO€ 06LHCH6HI/IG npaBuJl XpaHCHHSA BCEHICCTBCHHBIX YHCEJI B KOMIIBIOTEPE BBIXOAUT 3a PAMKU HALICTO
Kypca, CPaBHUTE B CIEIYIOLIEM IPUMEPE PE3yNbTaThl BBIYUCICHUI!

>>> 2/3+1

1.6666666666666665

>>> 5/3

1.6666666666666667
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iaBaromiel Toukoit): 4.111, -9.3. Maremarudeckue omepaTophl, JOCTYIHBIC HAJ YHCIAMHU B

Python’:

Omnepatop Onucanue
+ CrnoxxeHne
- Brrunranue
/ Jenenue (B pe3yibTate
BEII[ECTBEHHOE YHCIIO)
/l Jlesienue ¢ OKpYTJICHHEM BHU3
*x BosBenenne B creneHb
% OCTaToK OT JCIICHUS
>>> 5/3
1.6666666666666667
>>> 5//3
1
>>> 5%3
2

>>> Hhxxg7

67762635780344027125465800054371356964111328125
>>>

Ecnu onuH M3 onepaHioB sIBISETCA BELIECTBEHHBIM YKCIIOM, TO B PE3YyJIbTATE IOJYYUTCS
BEILIECTBEHHOE YUCJIO.

B kauecTBe ynpa)xHEeHUsI HalWIUTE 3HAUEHUE BhIPAXXKEHUS 2+56*5.0-45. 5+5°,
[lpy BBIYKMCICHHH MaTeMaTHYEeCKUX BbIpakeHHi Python mpumepxuBaeTcs mpUOpUTETA
onepaunuii:

>>> 2% %4
-16

S>> = (2%%4)
-16

>>>  (=2) **4
16

>>>

B ciiyyae cOMHEHU# B MOPSAKE BBIYUCICHUI OyJeT HE JIMIIHUM O003HAYUThH TPHOPUTET B
BUJIE KPYTJIBIX CKOOOK.

Beipakasich B TepMHUHAX MPOTPAMMHUPOBAHHS, TOJIBKO YTO Mbl TO3HAKOMUJIUCH C YHACIOBBIM
TUIIOM JaHHBIX (IETBIM THIIOM int W BEIIECTBEHHBIM THIOM float), T.e. MHOXECTBOM
YHCIIOBBIX 3HAYCHUH W MHOKECTBOM MAaTEMaTHUYECKHX OIEpaliii, KOTOPbIE MOYKHO BBIOJIHSTH
HaJl TaHHBIMU 3Ha4YeHMsIM. SI3pik Python mpemocraBnsier GonbIIoi BHIOOP BCTPOCHHBIX THIIOB
JTAHHBIX.

3.2.I1epemennvie ¢ Python

PaccmoTpum BeIpakeHHE y=x+3*6, II€ Vv U X SABIAIOTCS NMEPEMEHHBIMH, KOTOPBIE MOTYT
COZIepIKaTh 3HAYCHHUS YMCIIoBOro Tuma. Ha si3pike Python BeIYMCINTG 3HAYCHUE Y MIPHU X PABHOM
1 MOXHO CJEIYIOIIHUM 00pazoM:

" Buipaxcerne (b * (a // b) + a % b) sxBuBaneHTHO a.

13
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>>> x = 1

>>> y X + 3*%6
>>> vy

19

>>>

B BbIpakeHUM HENb3sl KCIOJB30BATh TMEPEMEHHYIO, €ClIM paHee €il He ObLIO MPHUCBOCHO
3HaueHue - s Python takue nmepeMeHHbIe HE OIpPe/IeICHbI.

CopaepxuMoe IEpEeMEHHON y MOXKHO YBHJIETh, €CIIM B HHTEPAKTUBHOM PEKUME HaOpaTh ee
UMSL.

HNmena mnepeMEHHBIM MPUIYMBIBAET MPOTPAMMUCT, HO €CTh HECKOJBKO OrpaHHYCHUI,
CBSI3aHHBIX C HAUMEHOBaHMEM. B kauecTBe MMEH MEePEMEHHbBIX HEJb3s UCIOJIB30BaTh KIIIOUEBHIE
CJIOBa, KoTopsie /i Python umerot onpenenenubiii cMbIc (3TH cioBa mojacBeunBatorcs B IDLE
OpaHXEBbIM I[BETOM):

and as assert break class continue
def del elif else except exec
finally for from global if import
in is lambda nonlocal not or

pass raise return try while with
yield True False None

Hanee mbl yacto Oynem oOpamarbess K (opMyie HepeBoja M3 MIKalbl B Ipagycax Mo
Llenscuto B mikanmy rpaaycoB mo ®apenreiity nu obpatHo. Popmyna mepeBojaa U3 IpaaycoB MO
Lenbcuto (Tc) B rpagycel o @apenreiity (Tg) numeer BU:

T = 9/5 * Tc + 32

Haiinem 3nauenue Tg mpu Tc paBHoMm 26. Co3maguM TEepeMeHHYIO C HMEeHeM cel,
COJZIEpXKAIIYI0 3HaYEHUE LEIOYUCICHHOro Thna 26.

>>> cel = 26

>>> cel

26

>>> 9/5 * cel + 32
78.80000000000001
>>>

OcraHoBuMCs TOAPOOHO Ha TOM, Kak Python paGortaer ¢ mepeMeHHBIMH. 31eCh €CTh
CylIeCTBEHHass  OCOOEHHOCTb,  KOTOpas
OTJIMYaeT €ero OT JPYIHX  S3BIKOB
IPOrpaMMUPOBAHHSI. cel idl:int

Panee ™Mbl ckasamu, yro Python —
MOJHOCTBIO  OOBEKTHO-OPUEHTHPOBAHHBIN idl
S3BIK  TIPOTpaMMHpOBaHUsA. B  dWeM 3T0
BBIpaKaeTcs?

B MOMEHT BBITTOJTHEHHSI TPHCBANBAHUS
cel = 26 B @aMiATH KOMIIBIOTEpPA
CO3/1aeTCsI O0BEKT, PACITOIOKEHHBIN 110 HEKOTOPOMY ajpecy (YCIOBHO 0003HaYUM ero Kak idl),

Y

26



http://dfedorov.spb.ru/python3/

J. 0. ®enopos. «OCHOBBI IPOrpaMMHUPOBaHKs Ha IpuMepe si3bika Pythony

MMEIOIINKM 3HaueHue 26 LEeNOYMCICHHOro Thuna int. 3aTeM co3JaeTcsi MepeMeHHasi ¢ UMEHEM
cel, KOTOpOil mpucBanBaeTcs anapec oovekTa 1d1l. [lepemennsie B Python comepskar agpeca
00BEKTOB MJIM MOXKHO CKa3aTh, YTO NIEPEMEHHBIE CChIIAOTCS HAa 00BbeKThI. [locTosIHHO coxpaHsis
B TOJIOBE 3Ty MOJENb, I YIPOLIEHHS Mbl OyJeM TOBOPHUTb, YTO IEPEMEHHAs COJCPKHT
3HaYCHHE.

Boruncnenue cineayromero BbIpaXeHUs B UTOT€ MPUBEAET K IPUCBAUBAHUIO NIEPEMEHHOMN

cel 3Ha4eHHs 72, T.€. CHayaja BBIYMCIBICTCS IMpaBas 4acTh, 3aTEM pe3yJbTaT MPHUCBAUBACTCS
JIEBOU YaCTH.

>>> cel = 26 + 4606
>>> cel

72

>>>

PaccmoTpuMm uyTh Oomnee cioxHbI mpumep. Bmecto mepemenHoit diff moacTaBUTCS
neiounciieanoe 3aayenue 20:

>>> diff = 20
>>> double = 2 * diff
>>> double

40
>>>

[To oxoHYaHHMK BBIYUCICHHI TaMSTh [Tt Python OymeT uMeTh CeIyroIui BUI:

diff id1 :int

o

double id2 : int

IIponomxum BeruncneHusa. [lpucBonM mnepemenHoi diff 3HaueHMe 5 W ITOCMOTPUM
colepkuMoe nepeMeHnbix double n diff.

>>> diff = 5
>>> double
40

>>> diff

5

>>>

15
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B MomenT npucsanBanus nepemeHHon diff 3HadeHus 5

B MMaMATH CO3JIACTCsI OOBEKT IO aapecy 1d3, coaepsKamimii

nenourcieHHoe 3HaueHue 5. Ilocie sroro u3MeHuTCs

collepXKUMOe TiepeMenHoii diff, BMecro aapeca idl diff id1 : int
Tyna 3ammmiercs aapec 1d3. Taxke Python yeuaut, 4to o
Ha 00BEKT 1o ajipecy 1d1 Goiblie HUKTO HE CChUIAETCS U

MOTOMY  YAQIMT €ro M3 [aMiaTd  (IPOU3BEIET Kz: it
ABTOMAaTHUYECKYIO COOPKY MycCOpa).

Bo3moxno, umratenb 3amerws, uro Python He
U3MEHSET CYIIECTBYIOUIUE YHCIOBBIE OOBEKTHI, a CO3[aET
HOBBIE. DTO OCOOCHHOCTb YHMCIIOBOIO THIIA JaHHBIX — 5
00BEKTHI 3TOTO TUIIA SBISIOTCS HEM3MEHSIeMbIMHU.

VY HauMHAIOMIMX NPOrPAMMHUCTOB YacCTO BO3HUKAET
HEJOYMEHHE MPU BHUJIE CIECTYIOIINUX BIYUCICHUN:

double

>>> num = 20

>>> num num * 3 # cokpameHHO: num *= 3
>>> num

60

>>>

Ecaun BCIIOMHUTD, YTO CHa4aJia BBIYUCIIACTCH ITpaBas 4aCTb, TO BCC JICTKO 00BSICHSETCS.
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3.3. Qynxyuu

Oyukuus B Python sensiercss ocHoBo# mpu
HanucaHu nporpamMM. C 4eM MOKHO CPaBHHTH
¢ynkuuio?  HampammBaercss — aHaylorust ¢
«YEpHBIM SLIMKOM», KOIJa Mbl 3HaeM, YTO
[IOCTYNAeT Ha BXOJ U YTO IPU 3TOM I10JIy4aeTcs
Ha BBIXOJI€, 2 BHYTPEHHOCTH «YEPHOIO SIIUKa»
yacTo OBIBAlIOT OT HAc CKpHITHL llpumepom
ABJIsieTCA OaHKOMaT.

Ha BXO/J1 O6aHkomara MIOCTYIaeT
IUIACTHKOBAs KapTodka (IUH-KOJ, JCHEXHas
CyMMa), Ha BBIXOJIE€ MBI OXXHJAEM IOJIYYHTb
3ampanmBaeMyro cymmy. Hac He oueHb CHIIBHO HHTEpecyeT NPUHLUI paboThl OaHKOMAaTa A0 TeX
nop, rmoka oH pabotaet 6e3 cOoeB.

PaccmoTpuM ¢yHKLIHIO ¢ MMEHEM abs (), NPUHUMAOLIYI0 Ha BXOJ OJUH apryMEHT —
00BEKT YMCIOBOI'0 THUIIA M BO3BPAILAIOIIYI0 a0COIIOTHOE 3HAUEHHE I 3TOr0 0OBEKTa.

NMs chyHKLMM AprymeHT yHKUUN

Bosspalaemoe 3HaveHue
abconioTHoe 3Ha4eHne

hyHKuMK abS (_g) yucna -9

AprymeHT

byHKums BO3BpaLLaeT abconoTHO.

-9 —p-  3HAYEHHE YHCNA. — 9

ApryMeHT MoxeT BbiTb int unu float.

[Tpumep BbI30Ba GyHKIMU abs () € apryMeHTOM -9 UMeeT BUJ:

>>> abs (-9)

9

>>> d = 1

>>> n = 3

>>> abs (d - n)

2

>>> abs (-9) + abs (5.6)
14.6

>>>

PesynbTar BRI30Ba (YHKIIMHM MOXXHO MPHCBOUTH MEPEMEHHOM, HCIOJIb30BaTh €ro B KayeCcTBE
OTIepPaH/I0B MAaTEMAaTHUYECKUX BBIPAXKEHUH, T.€. COCTABIATH 00JIe€ CII0KHBIE BEIPAKEHUS.

PaccMOTpUM HECKOJIBKO MOMYJISIPHBIX MaTeMaTHuecKuX (GyHKIHiA s3b1ka Python.
pow (X, YY) BO3BpAIlaeT 3HAYCHHUE X B CTEMEHU y. JKBUBAJEHTHO 3aIUCH X * * V.

>>> pow (4, 5)
1024
>>>

17
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round (number) BO3BpallaeT YHUCIO C IUIABAOLICH TOYKOM, okpyrieHHoe a0 0 mudp nocie
3anAToM (1Mo yMoauaHHuio). MoxkeT ObITh BbI3BaHa C AIBYMs apI'yMEHTaMU:
round (number [, ndigits]), rae ndigits — 4uciio 3HaKOB MOCIE 3alsATOM.

>>> round(4.566660)

5

>>> round(4.56666, 3)
4.567

>>>

[TomMuMo cocTaBlieHHsI CIOXKHBIX MaTeMaTWYeCKUX BbIpakeHUi Python mosBousier mepenaBath
pe3yNbTaThl BbI30Ba (DYHKIMN B KauecTBE apryMEeHTOB Ipyrux (pyHKUUN Oe3 MCIoJb30BaHUs
JIOTIOTHUTEIIbHBIX IEPEMEHHBIX |

pow (abs (—i), round(4.3))

1 3

Ha pucyHke mnpexacrtaBieH HpuMep BbI30Ba M MHOPSAOK BBIYMCICHMS BbIpakeHUil. B 3Tom
IpUMepe Ha MECTE YHMCIOBBIX 00BEKTOB (-2, 4.3) MOT'YT HAXOJUTHCSI BBI3OBBI (DYHKIIMM MU MX
KOMOUWHAIMH, TOATOMY OHHU TOXE BBIUUCIISIOTCS.

OdeHb YacTO MPH HAMKMCAHUU MpOrpamMM TpedyeTcsi Ipeodpa3oBaTh 0OBEKTHI pa3HbIX THUIIOB.
T.K. TOKa MBI IMO3HAKOMWIMCH TOJIBKO C YHCIOBBIMH OOBEKTaMM, MOITOMY PpacCMOTPUM
GYHKIMM 1S X IpeoOpa3oBaHusl.

int () BO3BpalIaeT IEJIOYUCICHHBIN 00BEKT, TOCTPOSHHBIN U3 YKCIa UIH CTpOKI/IB, i 0, ecan
apryMeHThI HE IEpEAaHbI.

float () BO3BpAIAET YKCIIO C IJIABAIOIIEH TOYKOM, MOCTPOCHHOE U3 YUCIIa WU CTPOKH.
PaccmotpuM npumepst:

>>> int (5.06)
5

>>> int ()

0

>>> float (5)
5.0

>>> float ()
0.0

>>>

8 006 sTOM THITE JAaHHBIX B CJICAYIOIIEM pa3aeiie
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B xadecTBe ynpa)kHEHHs HAMAWTE 3HAYCHUS CIIEAYIOIIUX BbIPAKECHUN:
pow (abs(-5) + abs(-3), round(5.8))
int (round (pow(round(5.777, 2), abs(-2)), 1))

Otkyna Oparb omnucanue paboTrel (yHkOuA? IIporpaMMHUCTBI 11T 3TOTO HUCIHOJIB3YIOT
nokymeHrtaiuio. B Python moxymenrarust anst GyHKIMH MOXET ObITh BbI3BaHa C IMOMOIIBIO
dbyakuun help (), Ha BXOJ KOTOpOH niepenaercs uMs GyHKIIAN:

>>> help (abs)
Help on built-in function abs in module builtins:

abs (x, /)
Return the absolute value of the argument.

>>>

Bepuemcs k popmyie nepeBoaa rpaayco mo mikaine Papenreiita (Tg) B rpamychl MO MIKaie
Henbeus (Tc):
Tc = 5/9 * (Tg - 32)

ITpousBeneM HECKONBKO BBIYHCIEHHI ¢ HCmoimb3oBaHueM Python, rae nepemennas deg f
Oyzer cofep:karh 3HaUe€HUE B rpagycax no dapeHreiry:

>>> deg £ = 80

>>> deg f

80

>>> 5/9 * (deg f - 32)
26.666

>>> deg £ = 70

>>> 5/9 * (deg f - 32)

3aMeTHM, YTO KaXIbId pa3 HaM NPUXOAMTCS HaOWpaTh OAHY U Ty ke (opMyay JUIs
nepeBojia. YNPOCTUM HAaIIM BBIUMCIEHMS, CO3[aB COOCTBEHHYI0 (YHKIIHIO, HEPEBOASIIYIO
rpanycel o @apeHrenTy B rpagycsl o Lienscuro.

Ums pyHkumm ApPryMeHT dhyHKUMM (rpaaychl
(npuaymsiBaeT no dapeHreinTy)
nporpammMucT)
AprymeHT (pyHKUMM l Bosspawaemoe
(rpamycbl no 3HauyeHue B

rpagycax no

convert_co_cels (80)  Lenscumo

dapeHrenty)

PyHKUMA BO3BpaLLaeT l
3Ha4YeHue rpagycos no

Lenbcuro.
80 —> AgenD(MZH?— 3HayeHue —> 26.666

rpagycos no ®apeHrenty
(MoxeT GbITb int UNK float)

B nepByto ouepenp, HEOOX0UMO TPUAYMATh UMS PYHKITUMH, K IPUMEPY, Ha30BeM (DYHKITHIO
convert co cels. [locrapaiirech, 4ToOBb MM OBLIO OCMBICIEHHBIM (lenal23 — muoxoit
npuMep UIs UMEHH (QYHKIMHA) W OTPAXalo CMbBICT (QYHKIMH, BCIIOMHHUTE O IpaBUIIaxX
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HAUMEHOBAaHUS TMEPEMEHHBIX. [IoMHMO 3TOro, HE KelaTenbHO, YTOOBI MMs Balield (YHKIUU
COBIMMAZal0 C HWMEHAMH BCTpOeHHBIX (QyHknmid Python (Bcrpoenusie ¢yukmmu B IDLE
MOJICBEYMBAIOTCS (DHOJIETOBBIM I[BETOM).

[IpencraBumM, 4ro (PyHKIUS ¢ MMEHEM convert co cels co3JaHa, TOrJa €€ BbI3OB I
3HaueHus 80 Oyzner uMeTh Bui: convert co cels (80).

Oc e N MapameTpebl (4epe3
UCMBbICNTEHHOE UMSA 3anaTylo, ecnu ux

DYHKUMM HECKOINBKO)
(BbIOWMpaeT
nporpaMmmMmucT)

def convert_co_cels (fahren):

return (fahren — 32) * 5/9

Bosepaljaemoe 3HavyeHne

I[lepeiinem HemocpelCcTBEHHO K co3manuio (yHkuuu. KiroueBoe crmoBo def mis Python
O3Hayaer, 4ro ganbiie uaer ommcanue Qynkmuu. [locme def ykaspiBaercs uMs (QyHKIHH
convert co cels, 3areM B CKOOKax yKas3bIBa€TCsA IapamMerp, KOTOpoMy Oyzaer
IPUCBAaUBaTbCs 3HAueHHe Mpu Bbi3oBe (QyHKuuu. Ilapamerpsl QyHKIUM — OOBIYHBIE
NepEeMEHHbIe, KOTOPBIMU (DYHKIMS TOJB3YeTCs Uil BHYTPEHHHX BblumcieHuil. [lepemennsie,
0OBsIBIIEHHBIE BHYTPH (YHKLHHU, Ha3bIBAIOTCS JIOKAIbHbIMU W HE BUIHBI BHEe QyHKuuu. Ilocne
CHMBOJIA «:» Ha4yMHAeTcs Teno GyHkimu. B mHTepakTHBHOM pexkume Python camoctositenbHO
MIOCTAaBUT OTCTyH9 OT Kpasi 5KpaHa, TeM caMbIM OOO3HAYMB, IJ€ HAYMHAETCS TeIO0 (QYHKIIHH.
Boipaxkenue, crodinee mocie KIOYEBOrO CiloBa return OyAeT BO3BpALAThCS B KadyecTBE
pe3ysbTara BbI30Ba (PYHKIIUH.

B uHTEpakTHBHOM pexuMe co3qaHue QYyHKIUU UMEET CIEAYIOIUN BU (U1 3aBEpILICHUs
BBO/1a GYHKIIMK HEOOXOMMO JIBa pa3a HaXXaTh KIaBUIly <Enter>, T0KAABIINCH MPUTIALICHUS
JUIsl BBOJIa KOMaH]):

>>> convert co cels (fahren)
(fahren-32)*5/9

>>> convert co cels (451)
232.77777777777777

>>> convert co cels(300)
148.88888888888889

>>>

[Tocne Toro kak (yHKIHUS cO3/laHA, MOKHO €€ BbI3bIBaTh, IepefaBasi B CKOOKaX paziuyHbIE
apryMEHTBHI.

I[J'IH 3aKpPEILICHUA CO3,Z[3.I\/'IT6 COOCTBEHHEIE (I)YHKI_[I/II/I JUIA BBIYHUCIICHUA CICIYIOIIUX BBIpa)KeHPIfII
x + 4%

% Oreryns! urpaoT BaxHyio poib B Python, otmersist Teno ¢hyHKIMH, HUKIA ¥ 1.
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4. Ilporpammsl B 0TAeIbHOM (aiisie

BHUMAaTEeNbHBI YHMTATENb 3aMETHJI, YTO B HHTCPAKTHBHOM DPEXHUME HENb3s BHECTH
U3MCHCHHS B BBIPAKCHHE, KOTOPOE YK€ paHee ObUIO BBINOIHEHO. [IpUXOAMTCS MOBTOPHO
HaOUpaTh BBIPAKEHUE M €r0 3alycKaTh. B ciydae OOJBIIMX MPOrpaMM YAOOHO HCIOJIb30BaTh
OTJeNbHBIC (hailiibl C PACIIUPEHUEM . DY .

B wmento IDLE Bwioepere File -> New File. TlosBuTCS OKHO TEKCTOBOTO pelakTopa, B
KOTOPOM MOYKHO HaOUpaTh KOMaH bl Ha si3bike Python.

HabGepewm cnenyromuit Kox:

a=>5
print (a)
print (a+b)

B menro penakropa BeioepeM Save AS u coxpaHuM (aiisl B MPOU3BOJIBHYIO TUPEKTOPHIO, YKa3aB
ums myprogl.py. B crapeix Bepcusx IDLE npuxoanTcs BpydHyo NpONMCHIBaTh paclInpeHue
y (aiina.

YroObl BHIOJHUTE POTPaMMy B MEHIO penakTopa Beibepem Run -> Run Module (unun Haxmem
<F5>). PesympraT paboThl mpOrpaMmbl OTOOPA3UTCS B HHTEPAKTUBHOM pexume (y MeHs
HOJTYYHIIOCH TaK):

3/1ech HaM CleyeT MO3HAKOMUTHCS ¢ pyHKIMeH print (), KOTopas 0TOOpa)kaeT CoAepKUMOe
IIEPEMEHHBIX, NEPEJaHHbIX €M B KadyecTBE apryMEHTOB. BcrnoMmHMTE, 4TO B MHTEPAKTHBHOM
peXuMe Mbl MPOCTO HaOWpaid HMMs MEPEMEHHOW, YTO MPUBOAMIO K BBIBOJY Ha JKpaH €€
comepxkumoro. Jlemo B TOoM, uyro PythOn B HHTEpPaKTHBHOM pEXHME CaMOCTOSTEIBHO
MOJICTaBJISIET BbI30B (DYHKIMHU print (), a B ¢aiie HaM IpueTcs AeaaTh 3TO BPYUHYIO.
Pazbepemcs teneps, kak co3aaBaTh QYHKUNU B OTJEIBHOM (aiiyie U BbI3bIBATh UX.

Cozgamum  Qaitn myprog.py, COAepXaluid ciaenyromuil Kox (Teno (QYHKIUH JO0JKHO
OTIIENATHCS TMOO YEThIpbMs Mpobdenamu, MO0 OAHON TaOyIsAIUel — IpUaepKUBANTE OJHOTO U3
3TUX MPABUII):

f(x):

X =2 * X
X

3amycTuM mporpammy ¢ nomomisio F5. YBuauMm, 4TO B MHTEPAKTUBHOM pEeXUME Mporpamma
BBINOJIHMJIACh, HO HUYETO HE BbIBEJA Ha SKpaH. [IpaBuiibHO, BeJlb MbI HE BbI3BIN (yHKIHIO!

=========== RESTART: C:/Python35-32/myprog.py ============

[Tocne 3amycka mporpaMmbl B HHTEPAKTUBHOM PEXUME BbI30BeM (pyHKuMo f () ¢ pa3inyHbIMU
apryMeHTaMu.
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Bce paboraer! Teneps Bb3oBeM QyHKIHIO £ () B daityie, HO He 3a0bIBaeM IIpo print ().
O6HoBeHHas Bepcus (aiiyia myprog.py OyIeT UMETh BHUI:

f(x):
X =2 * X
X

print (£(4)) # KoMMeHTapuu MTHOPUpPyoTCca Python
print (£(56))

3armycTuM MporpamMmy C MOMOIIBI0 F'5 U YBUAMM, YTO B HHTEPAKTUBHOM PEKUME OTOOpa3UIICs
pe3ynbrat!

======== RESTART: C:/Python35-32/myprog.py ==========

Tenepp noroBopum 00 00JaCTH BUIUMOCTH IIEPEMEHHBIX. PaHee MbI cka3zainu, 4yTo NepeMEHHas
ABJISICTCSA JIOKAJIbHOM (BMJHA TOJIBKO BHYTPU (DYHKIMM), €CIM 3Hau€HUE el IpucCBauBaeTcs
BHYTpU (YHKIMI, B WHOM CiIy4ae — IEpeMEHHas TIjoOanbHas, T.e. BUAHA (K HEH MOXHO
00paTUThCS) BO BCEH MporpaMme, B TOM YHUCIIE U BHYTPU (QYHKIHH.

Paccmotpum ipumep. B otnenbHBbIN daiin ¢ UMEHEM myprog . py MOMECTUM CISAYIOIINI KO/ !

a = 3 # rnoBajbHada NepeMeHHas
print ('rmobajbHasa nepeMeHHad a ="', a)
y = 8 # rnoBajsibHada NnepemMeHHas
print ('rmobBanbHasa nepeMeHHas y = ', y)
func ():
print ('func: rnobanpHas nepemeHHas a = ', a)
y = 5 # mokanbHasa mepeMeHHas
print ('func: JsokajbHas HepeMeHHas y = ', V)
func () # BEIBEIBaeM oyHkuUMBO func ()
print ('??? y = ', y) # oToBpasurca ryiobasibHasg NepeMeHHas
OOparmiaro BHUMaHue, 4rto y (yHKOMM print () MOTYT OBITh HECKOIBKO apryMEHTOB,

3aIaHHBIX Y€PE3 3alIATYIO. B OINHAPHLIC KABBIYKH ITOMCHIACTCAH CTpOKalo.

[Tocrne BBIMOIHEHNS TPOrPaMMBI IOJTYYUM CIEAYIOINN Pe3ybTar:

10 .
O cTpokax nogpoOHO MOrOBOPHM B CIEAYIOLIEH riiaBe
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>>>

======= RESTART: C:/Python35-32/myprog.py ============
ryobaJjibHasa IIepeMeHHas a = 3

ryobaJyibHasa NepeMeHHas y = 8

func: rTnobanbHasa nepeMeHHasd a = 3

func: mnokanbHas nepeMeHHad y = 5

2?2 y = 8

>>>

BHyTpHu QyHKINE MBI CMOTTI OOpaTHTHCS K INIOOAIBHOM MEpeMEHHON a M BHIBECTH €€ 3HAUCHHE
Ha SkpaH. Jlanee BHYTpu (QYHKLIMH CO3/aeTCsl JIOKaJbHAs NEpeMEeHHas Yy, IpUYeM €€ HMs
COBIAJIAET C UMEHEM II00aJIbHOM EPEMEHHOM — B 3TOM ClIydae Ipu OOpaIleHUH K Y BBIBOJIUTCS
COJIEP’KUMOE JIOKATBHOMN TIEPEMEHHOM, a TI100abHAst OCTAeTCS HEM3MEHHOM.

Kak ObITb, €Clli MBI XOTUM U3MEHHUTbH COAEPKUMOE INI00ANbHOM epeMEeHHON BHYTpU (QyHKIMN?
Huxe nokasan npumep Takoro M3MEHEHUs C UCIOJIb30BaHUEM 00bsBIEHUS global:

x = 50 # TnoBasbHag mepeMeHHasd
func () :
global x # ykaswBaeMm, UuTO X-IJioBOajibHAasA [NEepeMeHHAas
print ('x paBHO', X)
X = 2 # mBMeHseM TJIOOANIBHYI IEPEMEHHYIO
print ('3amenseMm ryobajibHOE 3HauUeHMe X Ha', X)

func ()
print ('3HaueHme x cocTaBJasgeT', X)

Yacto (QyHKIUM HUCHONB3YIOTCS U COKpAlleHHs KoJa HporpaMMbl, HalpuMep, OObSBUB
(GyHKIUIO BUJA!

func (x):

c =7
x + 8 + ¢

CJ'IC,Z[YIOH_II/Iﬁ KO MOXKET OBITh 3aMCHEH Ha TPU BbI3OBa (I)YHKI_II/II/I C pa3IMYHbIMHM apryMCHTAMM

a=4 |
c=7
b=a+8+C print (func (4))
print(b)
a=9 |
c=7
b=a+8+C print (func (9))
print(b)
| a=3 |
c=7
b=a+8+C print (func (3))
print(b)
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B (aiine He 3a0b1BaeM BBI3BIBATH (DYHKIIMIO print ().

beiBatoT ciyuan, korma Hama (QYHKOUS HUYEr0o HE NPUHMMAET Ha BXOJ M HHUYETO HE
1 - .
BO3BpaIaeT - (He UCIOJBb3yeTCs KIFUYeBOe cJI0BO return). [IpuMep nogo0HoM HyHKIUK:

def print hello ():
print ('IpuBeT')
print ('Hello')
print ('Hi')

BunuMm, 9to BHYTpH (QYHKIHH TPOMCXOAUT BBI30OB print (), MO3TOMYy B MOMEHT BBI30Ba
¢Gyukuun print hello () eme pa3 BbI3bIBaTh print () He Tpebyercs. Caenyrouuii npuMep
IEMOHCTPUPYET, YTO MHOXKECTBO BBI30BOB print () MOXHO 3aMEHHUTH TpPEMs BBI30BaMU
¢ynkouu print hello():

print (‘MpueeT’)
print (‘Hello”)
print (‘Hi’)

print_hello ()

print (‘NpueeT’)
print (‘Hello’)
print (‘Hi’)

print_hello ()

print (‘INpueeT’)
print (‘Hello’)
print (‘Hi’)

print_hello ()

Yopaxuaenue 4.1
Cozpmaiite B otnenbHOM daiine (yHKIHIO, TEPEBOAILYI0 Tpaaychl mo mkaine llemscus B
rpaaycel o imkane Papenreiira mo popmyne: Tg = 9/5* T¢ + 32

Yupaxuaenue 4.2
CoznaiiTe B OTAEIBbHOM (aiisie GyHKINH, BHIYUCISIONINE TUIOIMA b U IEPUMETP KBaIpara.

VYnpaxuenue 4.3
Hanummure ¢yHKIUIO B OTIENHHOM (aiisie, BRIYUCISIONIYIO CpeiHee apudMeTHIeCKoe TpeX
YHCell.

! Ha camom pere, ecru He ykasats return, to Python sepuer o6next None.
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Jlnst cipaBku

PaccMOTprM HECKOJIBKO TOJIE3HBIX 0COOeHHOCTEH pu pabote ¢ pyHkIiwsmu B Python.
Umena ¢yukimii B Python sBISIOTCS NEpEeMEHHBIMH, COACPXKAIMME aapec oObekra'’ Tuma
DYHKIHS™, [0ITOMY TOT aJpec MOKHO IIPUCBOMTH APYTOH IIEPEMEHHOMN 1 BBI3BATh (YHKIIHIO C
JIPYTHUM UMEHEM.

summa (x, Vy):
X + vy

Hh

summa
v = £ (10, 3) # Bu3sbBaeM QYHKIMIO C OPYTUM MMEHEM

[TapameTps! GyHKIIMU MOTYT IPUHUMATh 3HAYEHUS 110 YMOIYAHHUIO:

summa (x, y=2):

X + vy
a = summa (3) # BMecTO y HOANCTABJISAETCS 3HAUEHME IO YyMOJIUYaHMUIO
b = summa (10, 40) # Tenepb 3HaUEeHMEe BTOPOTO IapaMeTpa pabBHO 40

Panee mblI cka3anu, 4to uMs QyHKIMM — OOBIYHAS MEPEMEHHAs!, IOITOMY MOXEM Iepe/iaTh €€ B
Ka4eCTBE apryMeHTa IpU BbI30BE PYHKIIUU:

summa (x, Vy):
X + y

func (£, a, b):
f (a, b)

v = func (summa, 10, 3) # mepemaemM summa B KayeCTBe apryMeHTa
DTOT IpUMEP JTEMOHCTPHUPYET, Kak u3 GyHKIUH func () MOXKHO BbI3BaTh QYHKIMIO summa () .

IToumo 9TOro, B MOMCHT BbI3OBa (bYHKIII/II/I MOXHO IPpUCBAaMBATh 3HAYCHHA KOHKPCTHBIM
napameTpam (PICHOJ'IIBOB&TB KIIFOYCBBIC apFYMeHTLI):

func (a, b=5, c¢=10):
print('a pasuo', a, ', b paBHo', b, ', a c paBHO', C)

func (3, 7) # a=3, b=7, c=10
func (25, c=24) # a=25, b=5, c=24
func (c=50, a=100) # a=100, b=5, c¢=50

OmunbKoii OyzeT SIBIATHCS BBI30B (DYHKIIMH, IPU KOTOPOM HE 33/1aH apryMeHT a, T.K. JJI HEero
HE YKa3aHO 3HAYEHHE 110 YMOJIYaHHUIO.

VYnpaxuenue 4.4

Hanumure GyHKIIUIO B OTIETRHOM (paiiyie, BEIYUCIAIONIYIO CpeIHee apudMETUIECKOe TPexX
yycesl. 3a/laiiTe 3HAueHUs MO0 YMOJYAHWIO, B MOMEHT BBI30Ba MCIOJB3yWTE KIIOUEBbHIC
apryMeHTHI.

12 B python Bce siBnsieTcs 0GBEKTAML
13 la, na, 570 elie OXMH THII JAHHBIX.
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5. CTpoku M onepauuu HAl HUMH

Python 4acTO HCIOJIB3YIOT JJIsi 0OpaOOTKH TEKCTOB: MOWCKA B TEKCTE, 3aMEHBI OTACIbHBIX
yacTel TekcTta u T.1. st paboThl ¢ TEKCTOM B Python MPEyCMOTPEH CHEIUAIBHBIN CTPOKOBBIN
THUII JaHHBIX Str.

Python CO3/a€T CTPOKOBBIE OOBEKTHI, €CIM TEKCT IMMOMECTHTHh B OJMHAPHBIC WIIU JBOIHBIC
KaBbIYKU.

>>> 'hello'
'hello'

>>> "Hello"
'Hello'

>>>

be3 kaBbiuek PythOn pacieHUT TEKCT Kak MEPEeMEHHYIO U IOMBITAeTCs BBIBECTH HA JKpaH ee
cozepkumoe (eciu Takast mepeMeHHast OblU1a co3/1aHa):

>>> hello
Traceback (most recent call last):
File "<pyshell#2>", line 1, in <module>
hello
NameError: name 'hello' is not defined
>>>

MoHO €c03/1aTh ITYCTYIO CTPOKY:

>>> !

L)

>>>

Jlnst paboTel co crokamu B Python mpemycMoTpeHO OONbIIOE YHCIO BCTPOCHHBIX (YHKIIWH,
Hanpumep, len (). Orta QyHKUMS ompenenser JUIMHY CTPOKH, KOTOpas Iepenaercs eil B
KaueCTBE apryMeHTa

>>> help(len)
Help on built-in function len in module builtins:

len (obj, /)
Return the number of items in a container.

>>> len ('llpuBeT! ")
7
>>>

K npumepy, eciu Mbl XOTUM OOBEIMHHTH HECKOJILKO CTPOK B OnHY, Python mosmossier 310
c/IeNaTh C MOMOIIbIO ONepalii KOHKaTeHAu (OOBIYHBIN CUMBOII + JUIS CTPOK):

>>> 'llpueeT, ' + '3emiudgHe!'
'llpuBeT, 3emiugHe!'
>>>
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3nech HaYMHAIOTCS ynuBHUTENbHBIC Bemu! [loMHHTE, MBI TOBOPUIIH, YTO OMEPAIUU 3aBHCAT OT
TUna JaHHbIX? Hajg oObekTaMHu  ONpENeICHHOTO THUNAa MOXKHO TPOHM3BOIUTH  TOJBKO
OTIpe/ICIIEHHBIC ONIEPAIIUU: YUCIIA — CKIIAAbIBATh, YMHOXATh U T.JI. Tak BOT, JII CTPOK CUMBOJI +
Oyner oOBeNUHATH CTPOKH, a JJII YUCEN — CKJIAJbIBaTh UX. A, YTO €CIIH CIOXUTh YUCIO U
CTPOKY?

>>> 'Mapc' + 5
Traceback (most recent call last):
File "<pyshell#8>", line 1, in <module>
'Mapc' + 5
TypeError: Can't convert 'int' object to str implicitly
>>>

Python 3amyrasncs, T.K. HE MOHSUI, YTO MBI OT HErO XOTHM: CJIOXHTh YHCIIA MM OOBEIUHUTH
ctpoku. K mpumepy, Mbl XOTUM OOBEIUHUTH CTPOKH. J1Ji 3TOro ¢ moMomuipo GyHKIUU Str ()
npeoOpa3zyeM YKuciIo 5 B CTPOKY ' 5 ' U BBIIIOJIHUM O0bEAMHEHUE:!

>>> 'Mapc' + str(5)
'Mapc5'
>>>

MOo3kHO I BBIIIOJIHHUTH 00paTHOE IpeoOpazoBanue TUIOB? MOKHO!

>>> int(ll_SH)
-5
>>>

[Tompocum Python moBTopuTh Hallly CTPOKY 3aaHHOE YKCIIO Pas3:

>>> "CIIAM" * 10
' CIIAMCIIAMCIIAMCIIAMCIIAMCIIAMCIIAMCIIAMCIIAMCIIAM !
>>>

Omnepatyst yMHOXKEHUS /17151 CTPOK IproOpena Ipyroil cMuIci.
CTpoku MOXHO ITpHCBauBaTh IEPEMEHHBIM U J1ajibllle padoTaTh ¢ IEPEMEHHbBIMHU:

>>> s = "4 m3yuan noporpaMMupopaHue"
>>> s

'S msydawn nporpaMmmpoBaHue’

>>> gs*4

'S m3ydan OpoTrpaMMMPOBaHMes m3ydaln OIporpaMMMpOBaHMES m3ydawn
nporpaMMMpPORBRaHMeS] M3ydawn OporpaMMMpoOBaHUe'

>>> s + " Ha g3pike Python"

'S m3ydyan IOporpaMMMpOBaHMe Ha g3blke Python'

>>>

ECJ'II/I XOTHUM ITIOMECTHUTH paSHI)Ie BHUJbI KaBbIUCK B CTpOKy, TO CACJIaTh 3TO MOXHO HECKOJBKNMHU
crocobamu:

>>> "Hello's"
"Hello's"
>>> 'Hello\'s'
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"Hello's"
>>>

[lepBbIii — 3aKJIIOYUTh B KaBBIYKK Pa3HBIX TUIOB, 4ToObI Python moHs, rae 3akaH4YMBacTCS
CTpOKa.

BTopoii — ucnosib30BaTh crienaibHbie CUMBOJIBI (YIIPABISAIOMINE €SCAPE-TIOCIET0BATEILHOCTH),
KOTOpPBIE 3aMHCHIBAIOTCS, KaK JIBa CUMBOJIA, HO Python BUauT ux xak oauH:

>>> len ("\'")

1
>>>

[Tone3Ho 3HaTh 00 3THX CHMBOJAX, T.K. OHU YaCTO UCIIOJIB3YIOTCS MPH paboTe CO CTPOKaMHU:

\n - Iepexol Ha HOBYW CTPOKY
\t - 3HaK Tabyaauuu

\ N\ - HaAKJIOHHAd YepTa BJEBO

\ ! - CHMMBOJI OIMHOUYHOM KAaBBEUKU
N " - CHMMBOJI IBOMHOM KaBEUKM

HpI/I IIOIBITKE IIEPCHECTH AJIMHHYIO CTPOKY Ha HOBYIO:

>>> 'DT0 mJMHHAL
SyntaxError: EOL while scanning string literal
>>> CcTpoKa
Traceback (most recent call last):
File "<pyshell#20>", line 1, in <module>
CTpoOKa
NameError: name 'cTpoka' is not defined
>>>

Co31a1uM MHOTOCTPOYHYIO CTPOKY (HEOOXOIMMO 3aKTFOUUTh €€ B TPU OJMHAPHBIC KaBBIUKH):

>>> ''"'570 mImMHHaSa
crpoka'"'

'S70 mimHHasg\ncTpoka'
>>>

[Tpu BBIBOZIE Ha 9KpaH NMEPEHOC CTPOKU OTOOPa3UiICs B BUJE CHENMAIbHOIO cuMBoyia '\n'.

Panee mbl ropopunu o ¢yHKIMM print (), KoTopas 0TOOpaxaeT Ha 3KpaHe OOBEKThI PAa3HBIX
TUIIOB JIaHHBIX, MepelaBaeMblX €l B KauyecTBE BXOJHBIX apryMEHTOB. Temepb CHOBa K HeW
BepHeMcs. [lepenanum Ha BXoJ QYHKIMHU print () CTPOKY CO CHElHaTbHBIM CHMBOJIOM:

>>> print ('9To mimHHag\ncrpoxa')
OTO OJIMHHAadA

CcTpokKa

>>>

OyHKIUS print () cnenuaibHBI CHMBOJI CMOTJIA PACTIO3HATh U CAENIATh MEPEBO CTPOKH.
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PaccMoTpuM erie HECKOIBKO IPUMEPOB:

>>> print(1,3,5)

1 35

>>> print(l, '2', 'cHoBa cTpoka',56)
1 2 cHoBa cTpoka 56

>>>

Y6enmunce, yTo print () Mo3BOJISAET BHIBOJUTH OOBEKTHI PA3HBIX THIIOB.

Ha camom acie, y 3TOM (bYHKI_[I/II/I €CTh HECKOJIBKO «CKPBITBIX» ApIr'YMCHTOB, KOTOPBIC 3a1at0TCsA
10 YMOJIYaHUIO B MOMCHT BBI3OBa.

>>> help (print)

Help on built-in function print in module builtins:

print(...)
print(value, ..., sep="", end="\n', file=sys.stdout, flush=False)
A J

~

i
-——
s

r
1
1
1
1
1
1
1
1
1
1
1
1
-
1
1
1
1
1
1
1
1
L
1
1
1
1
1
1
1
1
1
1
1
1
1
1
r
1
1
1
1
1
1
1
1
1
1
1
1
|
1
1
1
1
1
1
1
1
1
1
1
1
1

CTpoka, koTopas pacnonaraeTca nocne
nocnegHero obbekTa.
Mo yMon4aHwio - NepeBog Ha HOBYHO CTPOKY.

Mepeuncnsem
06beKTbI, KOTOpble

XOTUM OTOSpaSHTb.

~

CTpoka-pasgenurens
Mexay obbekTamMu.
Mo ymonuyaruio npoben.

M cHOBa HECKOJIBKO IIPUMEPOB.

>>> print(1,6,7,8,9)

1 67 89

>>> print(1,6,7,8,9, sep=':")
136373839

>>>

ITo ymonmuanuio print () HCMONB3YET B KAUECTBE pa3leIUTENs MPOOeI, Mbl MOKEM U3MEHUTH
pa3AeIUTENb, U3BMEHUB JIJIS TOI0 MPUHYIUTEIIBHO 3HAYCHHUE NTapaMeTpa sep=":".
Otcro/1a BBIBOJ: TIOJIE3HO YNTATh JOKYMEHTAIIUIO.

JloGaBuMM B HAIlld MPOTPAMMBI HHTEPAKTHUBHOCTH, T.€. Oy/lIeM MPOCHUTH Y IMOJH30BATENsI BBECTU
3Ha4YeHHE C KiaBuatypel. B Python mms atoro ects criernuansHast GyHKIMsS input () :

>>> s = input ()

3eMigHe, Mbl INpUJIeTeNM C Mypowm!
>>> s

'3eMnigHe, Mbl Opujerenu C¢ mupom! '
>>> type(s)

<class 'str'>

>>>
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B npumepe MbI BbI3BasIM QYHKIHMIO input () U pe3yabTaT ee paboThl MPUCBOUIN MEPEMEHHON
s. [anee nonp30Barenb BBEN 3HAUECHUE C KJIAaBUATyphl U Haxal Enter, T.e. 3akoHYMI BBOJI.
Conepxumoe nepeMeHHON BbIBENU Ha 3KpaH. BezBanu QyHkuio type (), KoTopas HO3BOJSIET
OTIPENIeNIUTh THIT 00BEKTA. YBHJIENH, YTO 3TO CTPOKA.

A

I 3pmecb BHIVMAHME: He B3abwBanrTe, uTo OyHKUMS 1input () BO3BpamaeT
CTPOKOBEIM OOBEKT!

A

Bot, uem 310 MOXKeET 00epHYyThCS:

>>> s = input ("BBemure umcio: ")
Beegure umciio: 555
>>> s+5

Traceback (most recent call last):
File "<pyshell#33>", line 1, in <module>
s+5
TypeError: Can't convert 'int' object to str implicitly
>>>

B sTOoM mpumepe ucnonb3yercs BXOAHOW apryMeHT (QyHKUIUM input (), KOTOPbHIA BBIBEAET
CTPOKY-IIpUIJIAIIEHUE IIEPE MM0JIb30BaTEeIbCKUM BBOJOM: ""BBenuTe umcyo: ".

ITocne BBOZA 3Ha4YeHMs C KIABUATYpbl MBI IIBITAEMCS €r0O CIOXKHTH C YUCIOM 5, a BMECTO
0XHJIaEMOT0 pe3ynbTaTa MoiaydaeM coobueHue o0 ommubke. Vcnonabp3oBaHue onepauuu + s
CTPOKOBOTO M YHCIOBOro 00bekToB mpuBeno Python B crymop. Kak pemmts mpoGiemy?
[TpeoOpa3oBaHuEeM TUIIOB:

>>> s = int (input ("BBemuTe umcyio: "))
BeeguTe umcyio: 555

>>> s+5

560

>>>

Teneps Bce monyunsiocs! byapTe BHUMATEIbHBI!

VYnpaxuenue 5.1

[Tonpocute nosnbp30BaTess BBECTH CBOE UM U TOCJIE 3TOT0 OTOOPAa3UTe HAa SKpaHe CTPOKY
Buga: [lpuser, <ums>! BmecTto <uMsS> HOIKHO YKa3bIBaThCs TO, YTO IOJIb30BaTENIb BBEN C
KJIaBHUATYyPHI.

Kak Tebg 30BYyT?
Bacsa
llpuBeT, Bacsa!

Co cTtpokamH MO3HAKOMWJIMCh, HAYYMIIUCh MX CO3/1aBaTh. Temneph paccCMOTPUM ONEpalUd HaJl
HUMH.
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Kaxxaplit CHMBOJI CTPOKHM MMEET CBOM MOPSAKOBBIH HOMep (undexc). Hymeparusi cMMBOJIOB
HauYMHAETCS ¢ HyJs. Tenepb Mbl MOKeM 00paTUTHCS K 3aJaHHOMY CUMBOJLY CTPOKH CIIEAYIOUIIM
obpa3zom:

>>> s = '4 mobJo nMcaTb OporpamMe ! !
>>> s[0]

VHV

>>> g [-1]

(BN

>>>

B kBagpaTHbIX ckOOKax yKas3bIBaeTCsi MHIEKC cuMBoia. HysneBoil uHAekc — mepBas OykBa
cTpoku. A -1 unzaekc? MoxHO Jnorajarbcs, 4YTo nociaeaHuid. Eciu yBuauTe OTpULIATEIbHBIN
WHJEKC, TO OIPENCIUTb €ro IIOJIOKUTEIbHBIM aHaJIOl MOKHO KaK IJiMHa CTPOKM +
oTpuuaTensHul uHOekc. Hanpumep, s —1 3to Oyner: len (s) -1, T.e. 24.

>>> len(s) -1
24
>>> s [24]

LI

>>>

Kakast curyanus ¢ usmeHeHueMm ctpok B Python?

>>> g = '4 gobio Oomcarbk OporpaMmer! !
>>> s[0]="J"
Traceback (most recent call last):
File "<pyshell#41>", line 1, in <module>
s[0]="J"
TypeError: 'str' object does not support item assignment
>>>

[MombiTKa U3MEHUTH HYJICBOI CUMBOJI B CTPOKE S MpHBenia K omudke. Jleno B Tom, uro B Python
CTPOKH, KaK U YUCJIA, ABJSIIOTCA HEMSME H sIeMBIMI.

Pabota co ctpokoBeiMH oOOBbekTamu i Python He oTiamuaercss oT pabOThl C YUCIOBBIMH
00BEKTaMHU:

>>>s = ‘A nporpammMmuncT!’

‘A nporpammuct!’
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W3mensiem 3HaueHue nepeMeHHOM s. Co3maeTcsi HOBBIM CTPOKOBBIM OOBEKT (2 HE M3MEHSETCA
OpeabIAYIINi) 1Mo agpecy 1d2 U 3TOT aapec 3aIUChIBACTCS B IIEPEMEHHYIO S.

>>> s = ‘A nporpammuct!’
>>> s = ‘A Ha4YnHaLWwun nporpammmcT!’

s id1 : str

‘A nporpammuct!’

id2 : str

‘A HayMHatoLWwKnin

nporpammuct!’

HpC)K,Z[C YE€M MBI HOﬁMeM, KaK CTPOKH MOKHO U3MCHATH, TIO3HAKOMHMCH CO CPE3aMHU.

>>> s = '[lMTOHEI BOOATCHA B Adppukxe'
>>> s[1:3]

'MT'

>>>

s[1:3] —cpe3 CTPOKU S, HAUMHAS ¢ UHJEKCa 1, 3aKaHUYMBast UHJAEKCOM 3 (HE BKIIOUUTENIHHO).
DTO JETKO 3alIOMHUTh, €CJIM UHJEKCHI TPECTABUTH B BUJIE CMELICHUM

[1n|T|O|H bl
1 2 3

Co Cpe€3aMM MOXKHO IPOU3BOJUTH PA3JIMYHBIC MAHUITYJISAIINH

>>> s[:3] # ¢ 0 mHOexca N0 3-MM HE BKJIOUUTEJILHO
'TInt!

>>> s[:] # Bca cTpoka

'IInToHEl BOOATCA B Adpuke'

>>> s[::2] # TpeTur apryMeHT 3amaeT mar (IO YMOJIUaHMI OIMH)
'TITH odc  oue'

>>> s[::-1] # «oBpaTHBE» maT

'exupd®A B ACcTSOOB BIHOTHUIIL'

>>> g[:-1] # BCIIOMHMM, KakK MBI HAXOOWJIM OTPUIATEJILHEM MHIEKC
'IIuTOHEL BOOATCA B AQpUK'


http://dfedorov.spb.ru/python3/

M. 1O. ®enopos. «OCHOBBI MPOrpaMMHUPOBaHKs Ha TIpHMepe si3bika Pythony»

>>> s[-1:] # cHOBa OTPUIIATENBLHBEM MHIEKC
|l |l

e
>>>

Ha,I[GIOCB, YTO CPE3bI CTAHYT BalllIUMH BEPHBIMHU ITOMOIMHUKAMHU ITPU pa60Te CO CTpOKaMH.

Ternepp BepHEMCS K BOIPOCY, KaK HM3MCHUThH TEpBbI CUMBOJ B cTpoke? Co cpe3amu 3TO
aneMeHTapHo, Barcon!

>>> s = '4d gobio OoMcarbk OporpaMMer !’
>>> 'J' + s[1l:]

'J qobJI0 OucaTk IpoIrpamMer! !

>>>

Yupaxuenue 5.2
Hanurmte nmporpammy, Onpeaessioliyio CyMMy U ITPOM3BEICHHUE TpeX 4ucel (Tuma int,
float), BBEICHHBIX C KJIAaBUATYPBHI.

[IpuMep pPab®oTEl NPOT'PAMME :

BeemuTe nepBoe umMcjo: 1

BBenure BTOPOE uUmMCyO: 4

BBenure TpeTbe UWMCIO: /

CyMMa BBEOEeHHHIX umucei: 12
[Ilpou3BemeHMe BBENEHHEIX umuceji: 28

6. OmnepaTopsbl OTHOIIEHUH

Yucna MOXKHO cpaBHHBaTh. B Python st aToro ectsb ciepyromue onepamyy CpaBHEHUS:

> bBonblwe

< MeHbLue

>= BonbLue nnu paeHo
<= MeHbLUe unm paBHoO
== PaBHo

1= He pasHo

B nHTEpakTUBHOM pEXMME CPAaBHHUM JIBa YHCIA!

>>> 6>5

True

>>> T<1

False

>>> == # He mnyTamre == U =
True

>>> 7 1= 7

False

>>>
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Python Bosepamaer True ** (Mctuna == 1), korna cpaHenue BepHoe 1 False (JIoxb == 0)
— B MHOM ciIydae. True u False OTHOCSTCS K JIOTHYecKoMy (OyIeBOMY) THITY JaHHBIX bool.

>>> type ( )
<class 'bool'>
>>>

C 4ucimamMu Bce MPOCTO W TIOHATHO. PaccMoTpum Temeph 0o0jee CIOXKHBIE JIOTUYSCKUE
BBIPAXKEHUSI.

16
JlormMuecKmM BHICKASBEBAHMEM (mpeorkaToMm) OymeM  Ha3bpIBaTh  JIFO0OE
IIOBECTBOBATEIIBHOE MPEMJIOKEHHE, B OTHOIIEHMM KOTOPOIO MOKHO OJHO3HAYHO CKa3aTh,
WCTUHHO OHO HIIH JIOKHO.

Hampumep, Bbicka3biBaHue: «6 — yeTHOe 4ucino». MctuHHO wim J10kHO? OUYEeBHIIHO, YTO
WCTUHHO. A BbICKa3bIBaHue: «6 0osblue 19»? XMm. BoickaspiBanue noxHo. Hukakoro rmoasoxa B
3TOM HET.

SIBnsieTcst U BBICKa3bIBaHMEM (hpa3a: «y HEro royyoble riaza»? Xodercs CIpPOCUTh, Y KOro?
OnHO3HAYHOCTH B 3TOMU (hpa3e HEeT, MOITOMY OHA HE SIBIISICTCS BHICKA3bIBAHHEM.

Jlanee BbICKa3bIBaHUS MOXKHO KOMOWHHpOBaTh. BrickaspiBanus «llerpoB — Bpau», «lletpoB —
MIaXMaTHUCT» MOYKHO OOBEINHATH ¢ TOMOIIBIO cBg30K U, UJIN.

«letpoB — Bpau M maxmatuct». ITO BBICKa3blBaHHE UCTUHHO, eciu OBA BbICKa3bIBaHUs
«lTetpoB — Bpau» 1 «lleTpoB — maxmaTucT SBISIIOTCS UCTUHHBIMM.

«IletpoB — Bpau MJIN maxmatuct». DTO BBICKA3bIBAHUE MCTUHHO, €CJIM UCTUHHBIM SIBIISIETCS
OIHO N3 Bricka3biBanuii «IletpoB — Bpau» NJIN «lleTpoB — maxmaTucTy.

Kak 310 ncnons3yercst B Python? PaccMoTpim nprmMep KOMOHHAIMN U3 BHICKAa3bIBAHHIA

>>> 2>4

False

>>> 45>3

True

>>> 2>4 45>3 # wxomMOuHalusa False and (M) True BepHeT False
False

>>> 2>4 45>3 # xoMmOuHauusg False or (MIM) True BepHeT True
True

>>>

Bce, 4To MBI cka3anu Mpo KOMOWHAIIMIO JIOTHYECKUX BBICKAa3bIBAHUH, MOXXHO OOBEAWMHHUTH U
MPEJICTAaBUTH B BUJIC Ta6nnuml7, rne 0 —False,al — True.

! Basxuo mucaTh B 60/Ib1I0# GYKBBI

Y True unTepnperupyercs Python kak uucio 1, a False kak gucio 0
1 TlogpoGuee 3xecs: http://book.kbsu.ru/theory/chapter5/1_5_1.html
" Ee Ha3bIBAIOT TAGIHICH HCTHHHOCTH
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Jlst Python MCTHHHBIM HITH JIOKHBIM MOXET OBITh HE TOJIBKO JIOTHYECKOE BBICKAa3bIBAHUE, HO H
o0bekT. Tak, 4to xe Takoe uctuHa B Python?

Cokpart (469-399 rr. 10 H.3.)

B Python no6oe 4yncno, He
paBHOE HYJH, UNn
HEeNnycTon O0bLEeKT

—_ MHTepnpeTupyeTcs Kak
WUCTHHA.

B Python mo6oe umcino, He paBHOE HYJIO, WIH HEMyCTOW OOBEKT HMHTEPIPETUPYETCS Kak

HCTHUHA.

8

qI/ICJ'Ia, PaBHBIC HYIIIO, IYCTBHIC O00BEKTHI U crenualabHbIN 00BEKT Nonel HUHTCPHIPCTUPYIOTCAH

KaK JIOXKb.

PaccmoTpum npumep:

>>> "' and 2
L |

>>> '' or 2
2

>>>

# False and True

# False or True

'8 Ou mmeer tan NoneType
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Ms1 BBIIOJIHUIM JIoTUYecKyro omepanuio and (M) mist I1ByX OOBEKTOB: ITYCTOTO CTPOKOBOTO
o0BekTa (OH OyIeT JIOKHBIM) U HEHYJIEBOTO YHCIOBOrO 00BhekTa (OH OyeT MCTUHHBIM). B utore
Python BepHy:1 Ham MycTO# CTPOKOBBIN 00BEKT. B uem TyT femo?

3aTeM MbI BBIIOJHWIN aHamornuHo onepauuto or (MJIN). B pesynprare moiayyuian 4UCIOBOU
00bekT. bynem pazouparbcs.

VY Python ectb Tpu Joruyeckux omneparopa and, or, not.
not U3 HUX CaMbli MPOCTOM:

>>> y = 6>8
>>> y

False

>>> W%
True

>>>

True

>>> 2
False

>>>

Pesynbrarom mnpumenenus noruyeckoro omepatopa not (HE) mnpousoiimer orpumanue
OTiepaH/ia, T.€. €CIU OTEePaH]l UCTUHHBIN, TO NOT BEPHET — JIOXKb, €CIIA JIOKHBIN, TO — UCTHUHY.

o 19
Jlormueckuit omepatop and (M) BepHer True (uctuHy) win False (JIO0XKb), €CIU €ro
OTIepaHaMH SIBIISTIOTCS JIOTUYECKHE BRICKA3bIBAHUS.

>>> 2>4 45>3 # koMOmHauusa False and (M) True BepHeT False
False
>>>

Ecnu onepannamu oneparopa and sIBISIOTCS 00BEKTHL, TO B pe3ynbTate Python BepHeT 00beKT:

>>> U0 2 # False and True

L]

>>>

Jlns BeramciieHust oneparopa and Python Beramcisier onepaHbl cieBa
HalpaBo U BO3BpAIIAET NMEPBbII 00BEKT, UMEIOLINH J0XKHOE 3HAUCHHE.

[Tocmotpum Ha cronbenr and Tabmunel uWCTHHHOCTH. Kakas XY
3akoHOMepHOCTB? Ecmu cpemu omepanmoB (X,Y) ecTh JOXKHBIH, TO

MOJyYMM JIO)KHOE 3HAYEHUE, HO BMECTO JIOKHOTO 3HAYCHUS JUIS 00 O 0
ornepanioB-00bekTOB Python Bo3BpalaeT mepBbIil JOXKHBIN ONMEpaHI,

BCTPETUBIIUKCA B BbIpaXeHUH, U janbiie BbruucieHus HE 01 0 1
MPOU3BOUT. DTO HA3BIBAETCS BEIYMCICHUEM 110 KOPOTKOM cCXeMe. 10 0 1
>>> 0 3 # BepHET MNEPBHIM JIOXHBEIN OOBEKT—OIEepaHII

0 11 1 1
>>> 5 4 # BepHEeT KpalWHUM OpPaBHY OOBLEKT-—

omnepaHmn

4

>>>

1 I/ICXO)_IH us3 Ta6.]'H/[HI)I HUCTUHHOCTH
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Ecmu Python He ymaercst HaiiTi JTOKHBINM 00BEKT-OMEPAHI, TO OH BO3BpAIAeT KpaHHHI TpaBbIii
orepaHy.

Jlornveckuii omnepaTop or JEHCTBYET MOXOXHM 00pa3oM, HO sl 00beKTOB-omepanaoB Python
BO3BpAILlACT MEPBbIi 00BEKT, MMEIOIIMI UCTUHHOE 3Ha4YeHue. Python mpekpartut nanbHeiime
BBIUHMCIICHHS, KaK TOJIBKO OYyJeT Hail/leH nepBblii 00bEKT, MMEIOLIUI HCTUHHOE 3HaYEeHHUE.

>>> 2 3 # BepHEeT NEPBHM MCTUHHEM OOBEKT-OIEepPaHI

2

>>> 5 # BepHeT BTOPOM OOBEKT-ONEPaHn, T.K. [IEPBHM BCeTIa JIOXHBIA
5

>>> 0 # BepHeT ocTaBIMICS ODBLEKT—-ONEepaHs

0

>>>

Takum 06p330M, KOHEYHBIN pe3yibTaT CTAHOBUTCI HM3BCCTCH CIIC N0 BBIYHCIICHHUSA OCTaJIbHOMH
YaCTH BBIPAKCHUA.

Jlornueckue BBIPAKEHUSI MOXKHO KOMOMHHUPOBATH:

>>> 143 > 7 # npmopuTeT + BBHIIE, YeM >

False

>>> (1+3) > 7 # CkOOKM CHOCOBCTBYIT HATJIAOHOCTM M M30aABJISIT OT OWMUOOK
False

>>> 14+ (3>7) # momymanTe, UTO BEPHET BHPAXEHME U IIOUEMY

1

>>>

B Python MoxHO mpoBepsTh MPUHAICKHOCTH HHTEPBATY:

>>> x=0

>>> —-5<x<10 # skBMBaJIeHTHO: X > -5 and x<10
True

>>>

Teneps BbI 0€3 Tpyaa cMOXKeTe pa3odpaThes B paboTe CIAETYIONIETO KOa:

0 # True

>>> x = 5 < 1
2 > 3 # False

>>> y
>>> x v

True

>>> (X% y) + 6
7

>>>

Pemmm HeGompmIyto 3amauky. Kak BeaucauTh 1/x, 9TOOBI HE BOSHUKAJIO ONIMOKHU JCIICHUS HA
HyJb. JIJI1 3TOro 10CTaTOYHO BOCHOJIb30BATHCS JJOTHUECKUM OIEPATOPOM.
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[IpsiMoit myTh MPUBOAMT K OLINOKE:

>>> x=0
>>> 1/x
Traceback (most recent call last):
File "<pyshell#88>", line 1, in <module>
1/x
ZeroDivisionError: division by zero
>>>

OTtBeToM OyIeT CleayIomuid KOI:

>>> x=1

>>> x 1/x
1.0

>>> x=0

>>> x 1/x
0

>>>

B xayecTBe ynpakHEHHUs IOyMalTe, I0YEMY TaK MOKHO CENATh.

Crtpoku B Python Ttoke MOXHO CpaBHHMBaTh 10 aHAJOrMM C 4uciamMu. HadHem wu3masieka.
CHMBOJIBI, KaK U BCE OCTAJIbHOE, ITPEICTABICHO B KOMIIBIOTEPE B BUAE uucel. EcTh ciennanbHas
TabIMIa, KOTOPAs CTABHT B COOTBETCTBHIE KAXKIOMY CHMBOJY HEKOTOPOE UHCIO ..

OnpenenuTtb, KaKOe YUCIO COOTBETCTBYET CUMBOJLY MOXKHO ¢ HOMOIIBIO GyHKIMU ord () !

>>> ord ('L'")
76

>>> ord ('d')
1060

>>> ord ('A')
65

>>>

Tenepb CpaBHCHHE CMMBOJIOB CBOJUTCA K CPABHCHUIO YUCEII, KOTOPHIC UM COOTBETCTBYIOT.

>>> 'A' > 'L!
False
>>>

Jnst cpaBHeHHSs cTpOK Python ux cpaBHHBaeT MOCUMBOJIBHO:

>>> '"Ag' > 'L1'!
False
>>>

2 AGcontoTHBII MunumyMm, koTopblit Kaxerii Pazpaborunk [IporpamMmuoro Obecneuenus O0s3atenpHo JlomkeH

3uars 0 Unicode u HaGopax CuMB0JIOB
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Crnenyroumii OJE3HBIN oNepaTop, ¢ KOTOPBIM MbI IO3HAKOMUMCS — 1in. OH NpoBepsieT HaJIu4ne

MMOJACTPOKH B CTPOKE:

>>> lal labcl
True

>>> VAV labcl
False

>>> " 'abc'
True

>>> T T
True

>>>

# OoJypmol OykBE A HET

# nmycrTas cTpoka ecTb B JIOOOM CTPOKE

OCBOHMB JTOTUYCCKUE Oorncpanunu, HCprII[CM K UX HCIIOJIb30BaHUIO.
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7. YcaoBHas mHCTpyKuus if

Haubouee yacto orudeckne BbIpake€HHs HCIOIb3YIOTCS BHYTPU YCIOBHOM MHCTPYKIMH 1 f:

if << ycrnioeune >>:

<< DJIOK BblpaXeHuun >>

A »
1
\
\
\
\

\
\
\ N Brok BblpaxxeHui
AY

! BbIMNOMNHAETCSA,
OTcrynsl! 4 npobena no
ecrnu ycrnioBue True

YMOIn4YaHuo unn oauH Tab

biok BBIpa)KCHI/Iﬁ BBITIOJIHACTCA TOJIBKO B TOM CJIydac, €CJIM BBIPAXKCHUC, KOTOPOC HAXOAUTCA B
YCJI0BUH, ABJISICTCA UCTUHHBIM.
I[J'IH mpumMepa O6paTI/IMC$I K Ta6J'II/II_[C C BOOAOPOAHBIMU HOKa3aTeJ'I$IMI/121 A1 pa3JIMYHbIX BEIICCTB.

BelecTBO pH
HPOI/BBGIICM HPOBepKyi SNeKTponuT B CBMHLOBbIX akkyMynATopax <1,0
*KenyaouHblA cok 1,0-2,0
>>> pH=5. 0 TMMOHHBINA cok (5 % p-p NMUMCKHOI KucnoThl) |2,0+0,3
>>> pH==5 -0¢ Muwesoi ykcyc 24
print (pH, " Ko@e ") Koka-kona 3,0£0,3
FAGNOYHBIA COK 3,0
Mueo 4.5
5.0 Kode Kope 50
WamnyHs 5,5
>>> -
Yan 5.5
Koxa 3gopoBoro Yenoeeka 5,5
B puMepe HepeMeHHOﬁ pH IpHUCBANBACTCA KWCIOTHBIA BOKOE <56
BEIIECTBCHHOE 3HaudeHne 5.0. 3areM 3HaAYCHHUE MuTebesan Boga 6,5-8,5
IIEPEMEHHOM  CPaBHUBAETCA C  BOJOPOIHBIM CriioHa 68740
nokazaresjieM i Kope U, €CJIM OHH COBIAJIAOT, Monoko 65-6,93
TO BEI3BIBAeTCA PyHKIMA print (). Hicran BoAa npw 25 °C 70
KpoBb 7.,36-7.,44
Mopckan soga 8,0
Mbiro (x1poBoe) AnA pyK 9,0-10,0
HawaTtblpHbIM cnupT 1.5
Ot6enueaTent (XNopHasA M3BECTL) 12,5

2! Bukune s

KOHLEHTPpHpOBaHHbIE pacTBops! LWenovel

=13
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MOo’kHO MPOU3BOANUTH HECKOJBKO IPOBEPOK MOAPSL, U
OHH BBINOJIHATCS [0 OYEPEH:

>>> pH=5.0
>>> pH==5.0:
print (pH, "Kode")

1 6nok if
|

5.0 Kode
>>> pH==8.0:
print (pH, "Bonma")

>>>

YacTo BCTpewaroTCsl 3a/1aud, TJ€ BBINOJIHATH BCE IPOBEPKH HE MMeeT cMbicia. Clexyrouryro
nporpamMmy HaOEpHTE U BHIITOJHHUTE B OTICIBHOM (aiine
(e 3a0bIBaiiTe PO OTCTYIIBI JJIs OJIOKA BHIpAKEHUH 1T,
UX JIOJDKHO OBITh YETBIPE):

pH == 8.0:

print (pH, "Boma")
7.36 < pH < 7.44:

print (pH, "Kposb")

6ok if

7.36<pH<7.44
B »3T0i1 mporpamMme UCHONB3YETCA KIHOYEBOE CIIOBO
elif (cokpamenue ot else if), koTopoe mpoBepser
ycioBue 7.36 < pH < 7.44, eciim pH == 8.0
0Ka3aJIoCh JIOKHBIM. ['paduyecku 3TO MpencTaBieHoO Ha
0JIOK-CXeM€ aJropuTMa, pAacloJOXKEHHOW cIipaBa OT
MIPOTrpamMMBlI.

VYcn0BHOE BBIpRXKEHHE MOXKET BKIIOUATh MHOXKECTBO MpOBEepoK. OOMUN CHHTAKCUC y HEro
CIEAYIOIIUN:

<<ycnosue >>

<< 610K BblpaXeHnn >>
<< ycnosue >>

<< 610K BblpaXKeHUn >>

<< BNOK BbIpaXKeHun >>

biiok BbIpakeHMI, OTHOCAIIUNCA K €lse, BBINOIHAETCS, KOTJa BCE BBIIIECTOSIIHUE YCIOBUS
BepHyIH False.
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PaccmoTpuM niepByro 00JbIIIyIO Mporpammy (HabepuTe ee U BHIIIOJIHUTE B OTACIBHOM (daiiie):
pH = float (1nput ("BBe,ﬂMTe pHZ ") ) # cTpoky HnpeoBpasz3oBajM K BeElEeCTBEHHOMY TUIY
pH == 7.0:
print (pH, "Boma")
7.36 < pH < 7.44:
print (pH, "KpomBp")

print ("Uro sT0?!")

Janee eie OoJiee «CIOKHBIN MpuMep (TakxKe 3aIyCTUTE €ro B OTACIBHOM (aiiiie u clieinTe 3a
orcTymamu — B Python 5To upe3BbIuaiftHO BaxHO):

value = input ("BeemuTe pH: ")
len (value) > 0: # mpoBepsgeM, UYTO MOJIbL30BATEJb XOTb UTO-HMOYOb BBEJ
pH = float (value) # mepeBoIMM B BEWECTBEHHOE UMCJIO BBOJ M[OJIb30BATENS
pH == 7.0: # BioxeHHBM 1f

print (pH, "Boma")
7.36 < pH < 7.44:
print (pH, "Kposb")

print ("Uro sT0?!")
print ("BeemmuTe 3HaueHue pH!")

UTo0Bbl Hay4MTbCS IPOrpaMMHUpPOBAaTh — HEOOXOAMMO 3KCIEPUMEHTHPOBATh. HM3MEHSTh KOJ,
JIOIUCBIBATH €70 U CMOTPETH, YTO IIPU 3TOM IIPOU30NAET

BcenomuuTe, xorma Mbel BbI3bIBaM (QyHKIMIO help (len), Modydaad CHPaBOYHYIO
uHbopmanuio 11 1len (). Otkyaa Python ee 6eper? OtBer — u3 camoii pyHKITHH.
Hanumewm cobcTBeHHYIO0 (DyHKIMIO, KOTOpash HUYEro He OyAer aenath (B Tene QYyHKIUU JUIs
3TOT0 YKa3bIBAETCA CIOBO pPass), HO KOTOpasi TOp0 OOBSIBUT, UYTO OHA HUYETO HE JeJaeT.
B otnenvHOM (aiine HabepuTe U UCIIOTHUTE!

my function():
"""He @mejlaeM HMUETI'O, HO HOOKYMEHTUPYEM.

HeT, npaBma, 5Ta OYyHKLUMA HMUETO He »OeJjaerT.
mww

help (my function)
Pesynprar 3anycka nporpaMmsl:

============= RESTART: C:/Python35-32/1.py ==============
Help on function my function in module main
my function()
He pejlaeM HUMUYETO, HO HOOKYMEHTUPYEM.
HeTr, nparma, »Ta OyHKLUMA HMUETO He »OeJlaeT.
>>>
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B """ TpoliHble NBOWHBIC KAaBBIYKH B Teie (PYHKIIMU TMOMeNaeTcss MHMOpMaIus, KOTOPYIO
BBIBOJIUT Ha 3kpaH ¢yHKIUsA help (). Terneps Bbl MOXKeTe JOOABISITH OMUCAHUE K COOCTBEHHBIM
GYHKIHSIM.

VYnpaxuenue 7.1

Hanumwure nporpammy, KoTopas 3alpallliBaeT y Ioib3oBaTens 3HaueHue pH (c
IUIABAIOMIEH TOYKOH) M BBHIBOAMT HA 9KPAH BEIIECTBO, COOTBETCTBYIOIICE BBeAeHHOMY pH
(“Abnounsiii cox”, “Illamnyns”, “Mbuio mns pyk”). Omnpenenenue pH mnpousBogurcs B
OTJENBbHOW (PYHKLMH, KOTOpas BO3BpAlllaeT CTPOKY C Ha3BaHUEeM BemlecTBa wiM ¢pasy “He
HalJIeHO”.

VYnpaxuenue 7.2

Hamummmre coOCTBEHHYIO TIpOrpamMMy, OIPEICISIONYI0 MaKCHMAalbHOE U3 JIBYX
BBEJICHHBIX 4YKceld. Peann3oBarh B BHIE BbI30Ba COOCTBEHHOW (DYHKIIMH, BO3BpAILAIONICH
Ooutbliee U3 IBYX NEpEeaHHbIX €l YuCe.

Ynpaxuenue 7.3
Hanummure nporpaMmy, MPOBEPSIONIYIO IIETI0€ YHCIO Ha YSeTHOCTh. Peann3oBaTh B BHJIC
BBI30Ba COOCTBEHHON (DYHKIIUU.

VYnpaxuenue 7.4
Hanumwure mnporpamMmy, BBYUCISIONIYIO 3HaUYeHHWE (QYHKIUMU (HA BXOJ IOAAETCs
BEIIECTBEHHOE YHCIIO):

x? npu —2,4<x<5,7,

4 B IIPOTHMBHOM CIIy4ae.

f=

Ynpaxuenue 7.5

Hanumwure mnporpammy, KoTopas IO KOAYy TOopoja ¥ JUIMTEIBHOCTH TIEPEroBOPOB
BBIUKCIISIET KX CTOMMOCTH M pe3yibTaT BHIBOAUT Ha dKpaH: ExatepunOypr-kon 343, 15 py6/MuH;
Omck-kox 381, 18 py6/mun; Boponex-kon 473, 13 py6/mun; SApocnasnb-kox 485, 11py06/muH.

VYnpaxuenue 7.6

Hanummre nporpammy, KOTopasi B 3aBUCUMOCTH OT XapaKkTepa BeTpa BbIAAET COOOIIeHNe
0 ero ckopoctu oT 1 10 4 M/c — cnabblit; oT 5-10 M/c — ymMepeHHbIil; oT 9-18 M/c — CUIbHBIN;
6onbire 19 m/c — yparaHHsblii.

VYnpaxunenue 7.7

HanmmmiTe nmporpammy asist pacdera CTOMMOCTH OMIJIETOB Ha (DMIIBM, BBIOPAB 3aJl U CEaHC.
BBectu konMuecTBO OMIIETOB M OINPENEIUTh UX CTOMMOCTh C YYETOM, €ClIU 3aKa3bIBaeTcs Oosee
natu OmnetoB — ckunka 5%, 6omee 10 6mneroB — 10%. Kpacusiii 3am — ¢uneMm «lIatHUTIAY,
ceaHchl 12 yacoB — 250 py6, 16 — 350 py6, 20 — 450 py6. Cunwmii 3am — ¢uiabM «YeMIHOHBI:
brictpee. Breimie. Cunbaeey, ceancsl 10 yacoB — 250 py6, 13 — 350 py6, 16 — 350 py6. ['omyboit
3an — puneM «llepHarast 6anga», ceancol 10 yacos — 350 py6, 14 — 450 py0, 18 — 450 py0.

2 CMOTpI/IT€ 3HA4YCHUS B Ta6m/1ue BOJOPOAHBIX MOKa3aTecH: Bmxmnegma
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8. Monay.au B Python

K npumepy, BBl Hanucanu HECKOJIBKO MOJIE3HBIX (YHKINH, KOTOPbIE YaCTO UCIOJIb3yeTe B
CBOHMX Iporpammax. YToObl K HUM OBICTPO oOpamiarbes, yao0HO Bce 3TU QYyHKIIUUA TIOMECTUTH B
oTAebHbI (aiin u 3arpyxarb ux orryaa. B Python takue ¢aitnel ¢ HabopoMm ¢yHKIuit
Ha3bIBAIOTCSI MOAYJISIMU. [IJIs1 TOrO 4TOOBI BOCIOJIB30BATHCS (DYHKIUSMH, KOTOPhIE HAXOIATCS B
3TOM MOJYJIE, €r0 HE0OX0AUMO HMIIOPTUPOBATH C MOMOIIBIO KOMaH bl import:

>>> import math
>>>

Mpl 3arpy3wid B MaMmsATh CTaHAAPTHBIN MOAYNb math (comepXUT HaOOp MaTeMaTHYECKUX
¢byHKIUI), Ternepb MOXHO O00pamarhcsi K (YHKIHMAM, HAXOMSIIUMCS BHYTPH 3TOTO MOJYJIS.
Cuuia Python B orpoMHOM KOJTHYECTBE CTaHIAPTHBIX U MOJIC3HBIX MOAYJICH.

OOparutbest K GYHKIMKA MOIYIIs (B IaHHOM Cliydae Ui HaXO0XKICHHUS KBaJpPaTHOrO KOPHS U3 9)
MOYKHO CJICAYIOIIUM 00pa3oMm:

>>> math.sqgrt (9)
3.0
>>>

MpI yka3biBaeM UMS MOIYJIs, TOUKY U UMs (DYHKLIUU C apryMEHTaMH.
VY3HaTh 0 PYHKIUAX, KOTOPbIE COACPKHUT MOJYJIb, MOKHO Yepe3 CIIPaBKY:

>>> help (math)
Help on built-in module math:

NAME
math

DESCRIPTION
This module is always available. It provides access to the
mathematical functions defined by the C standard.

FUNCTIONS
acos (...)
acos (x)

Return the arc cosine (measured in radians) of x.
>>>
Eciu XO0TUM MOCMOTpETh OMUCAaHHE KOHKPETHOW (DYHKIIMM MOMAYINS, TO BBI3BIBAEM CIIPABKY

OTACJIBHO JJI HEe.

>>> help (math.sqgrt)
Help on built-in function sqgrt in module math:

sgrt(...)
sgrt (x)

Return the square root of x.
>>>
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B MoMmeHnT nmMnoptupoBaHus MOAyis math co3gaeTcs nepeMeHHasi ¢ MMeHeM math!

>>> type (math)
<class 'module'>
>>>

OyHKIHs type () MoKasala, 4TO TUIl JAHHBIX IEPEeMEHHON math — MOmyJIb.
[lepemennas math cOOEpPKHUT CCBUIKY (aIpec) MOAYIBLHOTO O0BeKkTa. B 3TOM 0O0BEKTE
COJIEPIKATCS CCHUTKU Ha PYHKIMH ((DYHKITMOHATBLHBIC OOBEKTHI):

id3: module id1: function

math

acos (x)
—P

acos q
id3 e id2: function

acosh | id2

acosh (x)

B MomeHT BbI30Ba QyHKIuH sqrt () Python maxogut mepemeHHy0 math (MOaysb AOJDKEH
OBITH TIPEABAPUTEIILHO HWMIIOPTUPOBAH), MPOCMATPUBAET MOJYJIbHBIA OOBEKT, HAXOIUT
GyHKIHMIO sgrt () BHYTPH 3TOTO MOJYJIS M 3aT€M BBITIONHSIET €€.

B Python M0oxHO HIMIOPTHPOBATh OTACIBHYIO (DYHKIIAIO U3 MOIYJIS:

>>> math sqgrt
>>> sqrt (9)

3.0

>>>

Takum o0Opa3zom, Python He Oynet co3naBarh mepeMeHHYI0 math, a 3arpy3uT B MaMsITh TOJIBKO
¢yaknuio sqrt (). Tenepb BbI30B (YHKIIMM MOKHO IPOU3BOJUTH, HE OOpamiasich K UMEHU
Moyt math. 3neck Hajo ObITH KpaiiHe BHUMaTenbHbIM. [IpuBeny npumep, nouemy:

>>> sgrt (x) :
X*x

>>> sqrt (5)

25

>>> math sqgrt
>>> sqrt (9)

3.0

>>>
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Mgl co3anu cOOCTBEHHYIO (DYHKIIMIO C MMEHEM SCrt, 3aTeM BBI3BAJIH €€ U YOeIMIINCh, YTO OHA
paboraet. Ilocne 3Toro umMnopTupoBanu GyHKIUIO sqrt () u3 Moayias math. CHOBa BBI3BAIH
sqrt () u BUIUM, 4TO 3TO He Hama ¢yHkiusa! Ee nonmenwm!

Tenepp npyrou npumep:

>>> def sqrt(x):
return xX*x

>>> sqrt (6)

36

>>> import math
>>> math.sqrt (9)
3.0

>>> sqrt (7)

49

>>>

CHoBa co3aemM cOOCTBEHHYIO (YHKIIMIO C UMEHEM Sqrt U BBI3BIBAEM €€. 3aTeM UMIIOPTHUPYEM
MOJyJIb math U 4yepe3 HEro BbI3BIBAEM CTaHAAPTHYIO QyHKUHMIO sqrt (). Buaum, uTo KOpeHb
KBaJpaTHBIA CUUTACTCS M Halla (QYHKIUS OCTalaCh B COXPAHHOCTU. BBIBOIBI ciemnaiTe
CaMOCTOSITEIIBHO.

B camom Havane 3aHATUIN MbI BbI3bIBATIM (DYHKIMH Ui pabOThI C YMCIaMM, HarpuMep, abs ()
JUIl HaXOXXJIeHUs Monyis uucia. Ha camom pnerne, 3Ta (QyHKLHS TOXE HAaXOIUTCS B MOJIYyJe,
KOoTOpbI Python 3arpyxaer B mamsaTh B MOMEHT Havaia pabOThl. DTOT MOIYJb Ha3bIBACTCS
__builtins  (1Ba HWXKHUX HOAYEPKUBAHMUSA 10 U IIOCIE UMEHU MOAYJIS).

Ecnu BbI3bIBaTh CHpaBKy AJI JAHHOIO MOAYJS, TO YBUIUTE, YTO TaM OTPOMHOE KOJUYECTBO
(GyHKLIUH ¥ TEpeMEHHbIX |

>>> help (_ builtins )
Help on built-in module builtins:

NAME
builtins = Built-in functions, exceptions, and other
objects.

DESCRIPTION
Noteworthy: None is the "nil' object; Ellipsis represents
“..." in slices.

;>>

B Python ectb monesnast pynkuus dir (), KOTopasi BO3BpallaeT MepeueHb UMEH BceX (DyHKIUH
Y TIEPEMEHHBIX, COAECPKAILNUXCS B MOYJIE!

>>> dir (_ builtins_ )

;>>

Yactp u3 3TX QYHKIUHN BBl YK€ 3HaeTe, C JPYTUMH — Mbl TIO3HAKOMUMCS UyTh MO3KE.
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9. Co3naHue co0CTBEHHBIX MOaYJ1eil

Teneps nmonpoOyeM co3aaTh COOCTBEHHBIH MOTYJIb.
Cospaiite daiin ¢ umeHeM mm . py (a1 MOIyJIci 0083aTeIbHO YKa3bIBACTCS PACIIMPEHHUE . DY)
U coJlepKaIlnii KoJ| (COAepPIKUMOE HAIIETO MOYJIS):

def f():
return 4

Tenepy HyxkHO cka3arb Python, rae uckath Ham Moayiab. BbwlsicHuM dYepes3 oOpaileHue K
nepeMeHHoi path mMoayns sys, rae Python mo ymomdyanuio xpaHut coOcTBeHHbIE MOAYIH (Y
BaC CIHMCOK KaTaJIOr0B MOXET OTJINYAThCSA):

>>> import sys
>>> sys.path

(', 'C:\\Python35-32\\Lib\\idlelib"', 'C:\\Python35-
32\\python35.zip"', 'C:\\Python35-32\\DLLs"', 'C:\\Python35-
32\\1ib"', 'C:\\Python35-32", 'C:\\Python35-32\\1ib\\site-
packages']

>>>

Jlanee momMecTUM Halml MOAYJIb B OJIWUH W3 IIEPCUUCICHHBIX KaTaloroB, HalpuMep, B
'C:\\Python35-32".

Ecim Mpl Bce IPaBWIIBHO CIENAIHN, TO UMIOPTHUPYEM HaIll MOJYJIb, YKa3aB TOJBKO ero ums (6e3
paCIIMpPEHHUS ).

>>> import mm
>>> mm. f ()

4

>>>

VYpa-ypa! Tenepb Mbl yuepe3 TOUKY MOKEM BBI3BIBaTh (DYHKIHIO, KOTOpas HAXOAUTCSA B MOAYJE
mm.

[Mpomomkum u3yueHne moxayneir B Python. Cosmaaum emie omuH Moayib (IO aHAJIOTHH C
MPEABIIYIINM), YKaXKEM JJISI HETO IPyroe umsi —mtest . py:

print ('test')

Hosslii Montynb OyaeT cofepxaTh BbI30B QyHKIUU print ().
HNMniopTupyeM ero HeCKOJIbKO pa3 MOAPSI:

>>> import mtest
test
>>> import mtest
>>>

Yro mbl BuauM? Bo-TIepBBIX, MMIIOPTUPOBAHHE MOJYJS BBHIMONHSAET COJCpXKAIIUecs B HEM
KOMaHJIbl. BO-BTOPBIX, IOBTOPHOE UMIIOPTUPOBAHUE HE NMPUBOIUT K BBIIIOIHEHUIO MOAYIIH, T.€.
OH NOBTOPHO He umnoprupyercad. OOBICHIETCS 3TO TEM, YTO MUMIIOPTUPOBAHHE MOIYJIEH B
NaMsATh — PECYPCOEMKHIA MPOIecC, MMO3TOMY JHUIIHMIA pa3 Python ero He mpomsBoaut. Ho kak
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6BITB, CCJIM Mbl UBMCHMUJIN HaAIll MO[[yJ'II: U XOTUM €TI0 I/IMHOpTI/IpOBaTB HOBTOpHO. I[enaeTcsl 9TO
CJICTYIOIIUM 00pa3oM:

>>> import imp

>>> imp.reload(mtest)

test

<module 'mtest' from 'C:\\Python35-32\\mtest.py'>
>>>

Takum 00pa3om, MbI NPHUHYIUTENILHO yKasaaud Python, 4ro momyns TpeOyeT MOBTOPHOI
3arpy3ku. [locrme BbpI3OBa GyHKIMM reload () € yKa3aHHMEM B KadeCcTBE apryMEHTa HWMEHU
MOJ1yJisl, OOHOBJICHHBII MOYJIb 3aTPy3UTCS IOBTOPHO.

[TpomoinKuM SKCIIEpUMEHTH ¢ Moayiasmu B Python. Cosgamum emie oaMH MOIYIb C UMEHEM
mypr.py.

def func(x):
return x**2+7

x=int (input ("BeemouTe 3HaueHue: "))
print (func(x))

HNmnopTupoBaHre MOTyJisl IPUBOJUT K BBIITOJIHEHUIO BCEW TPOrpaMMBbl:
>>> import mypr
BBemouTe 3sHauveHme: 111

12328
>>>

Kak ObITh M 4YTO chenarh, €CIM Mbl XOTUM TOJBKO MMIOPTHUpOBaTh (yHKIMIO func () u3
MOZYJISl I7Isl UCTIONIb30BaHus €€ B Apyroi mporpamme? J[ist TOro 9ToObl OTIENUTh UCTIONHEHNE
moayns (Run —-> Run Module) oT ero mmmnoptupoBanus (import mypr) B Python ectsb
crenuanbHas nepeMeHHas  name  (Python maumHaer Ha3BaHWS CHCIUANBHBIX (QYHKIHH H
HIEPEMEHHBIX C JABYX HW)KHHX MOAYCPKHUBAHHN):

3anyckaem (Run, F5)
‘  main_ ’
mypr.py

(_ _name_ )

\M:'HOPTH pyem (import mypr)

:mypr:
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Ecnu Mbl 3amyckaeM MOJylb, TO COJIEPKUMOE NMEPEMEHHOW  name  OydeT paBHO CTPOKE
__main , a B ciyyae UMIOPTUPOBAaHMs — NEpeMEHHas  name  OyAeT colepiKaTh UM
MOJYJIS.

PaCCMOTpI/IM, KaK 5TO HCIIOJb30BAaTh HA IIPAKTUKCE. CO3I[aI[I/IM MOAYJIb C UMCHEM prog3 .py u
COZCPKAaHUECM.

def func(x):
return x**247
if name == " main ":

x=int71nput("gBeﬂMTeisHaqume: "))
print (func (x))

Teneps Python moiimer, KOraa Mbl XOTUM BBIIIOJIHUTH MOAY/Ib, & KOTJIa — UMIIOPTUPOBaTh. Eciu
MOJIyJb BBIMONHUTH (Run -> Run Module), TO BBHINOJHUTCS Bech (paidi, T.K. cpaboTaer
ycnoue 1f. Ilpu ummoprupoBanue mMonayns (import prog3) yclioBUE HE BBINOIHUTCS H
Python 3arpysutr B mnamsre Toibko ¢yHKiuio func (). IlonpoOyiiTe mpoaenath 3T
CaMOCTOSITENIBHO.

VYnpaxuenue 9.1

Haiinure nnomanes TpeyrosibHUKa ¢ nomouibio popmyisl I'epona. CTOpoHBI 3a1at0TCs €
KJIaBHATyphl. Peann3oBaTh BRIYHMCICHNE TUIOMIAAN B BUE (PYHKIIMHU, HA BXOJ KOTOPOH MOAIOTCS
TP YHCIIA, HAa BBIXOJE — IUToNIaab. OYHKIMS HAXOAUTCS B OTACIBHOM MOJAYJIE, I/I€ IPOUCXOAUT
pasfeneHne MeXAy 3alyCcKOM M HMIopTupoBaHueM. OmnucaHue MaTeMaTHYecKuX (QyHKIHA
MOYKHO HaTH B TIOKyMEHTallUU

b,/ ¢ S=Jp(p-a)p-b)(p-c)
_ a+b+c
==
a

Ynpaxuenue 9.2
BriBectu uncino 111 ¢ TOYHOCTBIO 10 COTHIX.
Vnpaxuenue 9.3
Co3znaiite B OTAETHPHOM MOJYJIE (DYHKIIHIO TSI BBIYUCIICHUS BEIPAKCHHUS:

\/l—sin2 X

23 https://docs.python.org/3/library/math.html
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VYnpaxunenue 9.4

Hanumure nporpamMmy-urpy B BHIE OTAECIBHOIO MOAYJA. KoMmblOTEp 3araablBacT
CIy4yallHO€ YHCJIO, IMOJb30BaTeNb MBITAETCS €ro yrajgare. IIporpamma 3ampammumBaer 4ucio
OJIVH pa3. Ecnu yucno yranaHno, To BeIBoAUM Ha dkpaH «[lobenay», nHade — «[loBropure eme
pas». Jlns Hanucanus mporpaMMbl TOHAA00UTC GyHKIHSA randint () U3 MOy random?.

Jist cipaBKH. ABTOMATH3MPOBAHHOE TeCTUPOBaHMe PyHKIMIA
B otnenbHoM (aiie co3maiite u BeimosHUTe (Run —> Run Module) claeayromuil Kou:

def func m (vl, v2, v3):
"""BpuycigeT cpelHee apudMeTuuecKoe TpexX uJMcell.

>>> func m (20, 30, 70)
40.0

>>> func m (1, 5, 8)
4.667

mwwwn

return round ((vl+v2+v3) /3, 3)

import doctest
# AdABTOMATUYECKNM IIpOBEeEpAEeT TEeCTH B IOOKYMEHTALIUM
doctest.testmod ()

B pesynbrare nporpamma otpaboTaeT, HO HUYETO HE BBIBEAET Ha IKpaH. ITO XOPOIIO.
PazGepemcsi, 4TO MPOU30IILIO.

B nmporpammupoBaHuM CyIIECTBYET MOAXOM, IMPH KOTOPOM CHayaia pa3padaThIBalOTCS TECTHI,
T.e. KaKk mporpamma (¢pyHKUHUs) JOJDKHA padoTaTh, a MOCIE 3TOr0 MUIIYT caMy MpOrpaMMmy
(pyHkuMI0). DTO MO3BOJISIET BIIOCIEACTBUM IMPOBEPUTH MPABUIBHOCTh €€ HamucaHus. Boime
IpPUBEJEH NMPUMEp Takoro mnojaxona. TecTsl moMemniarorcs B onucanue ¢pyHkiuu. [IpeacraBum,
4TO MBI yXke co3fanu (QyHKOuo func m (), KOTOpas BBIYMCISET CpelHee apu(METHYECKOE,
OKPYTJISisl €r0 JI0 TPEX 3HAKOB IMMOCJIE 3aMATOM, T.€. KaK Obl MBI BBI3BAJIN (DYHKITHIO:

>>> func m (20, 30, 70)
40.0

>>> func m (1, 5, 8)
4.667

>>>

Msbl mpeaBapUTENbHO HAMHUCAIW MPOBEPOUYHBIC TECTHL. Temeph Mbl peanuzyeM (YHKIUIO
func m() u B ee onucaHue N00AaBUM HALIM TECTHI. 3aT€M UMIIOPTUPYEM MOAyNlb doctest U
BBI30BEM (DYHKIMIO testmod (), KOTopas 3almyCTHT TeKYIUH MOAYJb U MIPOBEPHUT, COBMATAIOT
JIM pe3yNabTaThl BBI30BOB (DYHKIIUI B OMHUCAaHUU C TEM, UYTO MOJydaeTcs B peanbHOCTU. Eciu Bce
COBIAJIa€T, TO HA SKpaHE HUYErO He MOSBUTCS, a €CIIU HE COBMAJIAIOT, TO 0TOOPA3ATCS OMIMOKH.
HcnpaBuM TeCTOBBIE BBI30BBI B HALLIEH MIPOrPAMME:

24 https://docs.python.org/3/library/random.html
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def func m (vl, v2, v3):
"""BrUMCHIAEeT CpelHee apubMeTuuecKoe Tpex uYucedl.

>>> func m (20, 30, 70)
60.0

>>> func m (1, 5, 8)
6.667

mwww

return round ((vl+v2+v3) /3, 3)

import doctest
# dBTOMATUUYECKNM IIpOBepAeT TeCTH B IOOKYMEHTAlIMM
doctest.testmod ()

B PE€3yabTaTe BHINOJIHECHUS IIPOrPAMMBI ITOJTYYUM:

=========== RESTART: C:/Python35-32/mypr.py ===========
R b b I b b b b b b b b b b d b b b b i b b d b b b b i b b b b b b b d b S 2 b b b b b b b b b d b b b b g
File "C:/Python35-32/mypr.py", line 4, in main .func m
Failed example:
func m (20, 30, 70)
Expected:
60.0
Got:
40.0
R b b b b b b b I b b A b b b b b b b b 2 b b b b b b b b b b b b b b b 2 b G b b b b I b b d b b b b 4
File "C:/Python35-32/mypr.py", line 7, in main .func m
Failed example:
func m (1, 5, 8)
Expected:
6.667
Got:
4.667
Rkt b b b b b b b b b b b b b b b b b b b b b o b b b b b b b b b b b b b b b b i b i 4
1 items had failures:
2 of 2 in main .func m
***Test Failed*** 2 failures.
>>>

Teneps BbI yMeeTe c03/1aBaTh COOCTBEHHBIE TECTHI!

VYnpaxuenue 9.5
Hanummre QyHKIMIO, BEIYUCISIONIYIO 3HAaUEHHUE:

x4_|_4x

ABTOMAaTH3UPYITE IpOIecC TECTUPOBAHMS (PYHKIIMH € IIOMOLIbI0 MOAYIst doctest.
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Nas cnipaBku. ®uinocodust Python

Ecnu umnoptupoBats Moayiib ¢ uMeHeM this, To Python otoOpa3ut Ha 3kpaHe CBOIO

dunocopuo®;

>>> import this
The Zen of Python, by Tim Peters

Beautiful is better than ugly.

Explicit is better than implicit.

Simple is better than complex.

Complex is better than complicated.

Flat is better than nested.

Sparse is better than dense.

Readability counts.

Special cases aren't special enough to break the rules.

Although practicality beats purity.

Errors should never pass silently.

Unless explicitly silenced.

In the face of ambiguity, refuse the temptation to guess.

There should be one-- and preferably only one --obvious way to
do it.

Although that way may not be obvious at first unless you're
Dutch.

Now is better than never.

Although never is often better than *right* now.

If the implementation is hard to explain, it's a bad idea.

If the implementation is easy to explain, it may be a good idea.
Namespaces are one honking great idea -- let's do more of those!
>>>

VYnupaxuenue 9.6
Haiinnre 3Ha4eHNs BBIpAKEHUM:

:=————————ﬂq=2ﬁﬁnxﬂﬂ

VYnpaxuenue 9.7
Hanummre mnporpammy, BBIYMCISIONYIO 3HaueHHe (yHKIMM (Ha BXOJ MOJAeTcs
BEIIIECTBEHHOE YHUCIIO):

{gnx npu 0,2 <x<0,9,

/= 1 B IPOTHUBHOM CIIy4Yac. '

% Tlepesox Tyr: https://ru.wikipedia.org/wiki/Python
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VYnpaxuenue 9.8
HammmmTe nporpaMmy At MOAENIMPOBAHUS OPOCAHUSI UTPANBHOTO KyOMKa KaXKIbIM U3
JBYX UTPOKOB. ONpeeNnuTh, KTO U3 UTPOKOB MOJIYYHII Ha KyOUKe OOJIbIIE OUKOB.

10. CtpokoBbie MeToabI B Python

Br13oBem GyHKIIHIO type () U nepeaaanM el Ha BXOJI IEJIOYUCICHHBIA apTyMEHT !

>>> type (0)
<class 'int'>
>>>

DyHKIUS COOOIIMIa HaM, YTO 00BEKT 0 OTHOCUTCS K Kjaccy 'int ', T.e. TUI IaHHBIX SBJISETCS
KJIACCOM (THI TaHHBIX U KJIACC — CHHOHUMBI).

Msr1 eme He paccmatpuBanu OOII, mostomy kiacc OyaeM MpeACcTaBiATh, KaK HEKUWH aHaIor
MOJYJISA, T.e. HaOOp (GYHKIUH W IMEPEMEHHBIX, COJACPKAIMUXCS BHYTpH Kiacca. DYyHKIWH,
KOTOpPBIE HAXOAATCS BHYTPH Kjlacca, Ha3bIBAIOTCSA MeToJaMu. MX TiIaBHOE OTIMYKE OT BBI30BA
GYHKIMH W3 MOIyJs 3aKIIOYaeTcsl B TOM, 4YTO B KadecTBE IIEPBOTO apryMeHTa METOJ
MPUHUMAET, HAIIPUMED, CTPOKOBBIA O0BEKT, €CIIM 3TO METO]T CTPOKOBOTO Kjlacca.

PaCCMOTpI/IM IIpUMEP BBI30BA CTPOKOBOI'O METOJA:

>>> str.capitalize('hello')
'Hello'
>>>

[lo anamoruu ¢ BbI30BOM (YHKIIMM M3 MOJYJsS YyKa3blBaeéM WM Kilacca — str, 3aTeM udepes
TOYKY DMIIEM HMs CTPOKOBOrO Merona capitalize (), KOTOpPBIM NPUHUMATh OJUH
CTPOKOBBIN apI'yMEHT:

Mepebiit aprymeHT anst
. CTPOKOBbIX METOMOB -
- cTpoka

>>> str.capitalize (‘hello’)

A AR

i1 ~

i %

! AN MeTon BO3BpaLlaeT KOonuko

! ~

! CTPOKM, B KOTOPOW NepBbIv
1 CMMBOJ1— B BEPXHEM
Mmsa knacca (Tuna faHHbIX) perl/ICTpe, ocTallbHble — B
HWXHEM

Metona — 3T0 00bIuHAsT (DYHKITHS, pACIIOIOKEHHAsI BHYTPH Kilacca.
Bri3oBeMm erie oguH METO:

>>> str.center ('hello',20)

' hello '
>>>
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OTOT METOJ IIPUHUMACT JBa apryMEHTa — CTPOKY U YHCIIO.

>>> str.center (‘hello’, 20)

1 N
/ \
/ \
/! \
MeTopq Bo3BpaLLaeT CTPOKY, \
LIEHTPUPOBAaHHYHO MO 3a4aHHON AprymeHT 3agaet AnvHy
anvHe. Mo ymonyaHuio CTPOKM

3anonHseTcsa npobenamum

dopma BbI30Ba MeTOJa 4epe3 OOpalleHHe K ero KJIacCy 4epe3 TOUYKY Ha3bIBACTCS HOIHOU
Gopmoil.

[TocrosiHHO THcaTh MMs Kjacca Tepell BhI30BOM KaXKIOTO0 METO[a OBICTPO HAI0ECT, MOITOMY
YaIie BCero UCIOJb3yIT COKPAIICHHYIO GOpMY BbI30Ba METO/IA:

>>> 'hello'.capitalize ()
'Hello'
>>>

B IIpUMEPEC Mbl BBIHCCIIN HepBHﬁ ApryMEeHT METOAA U IIOMECTHIIN €r0 BMECTO UMCHH KJlacca:

>>> ‘hello’.capitalize()
N

\
\
BbliHecnu n3 aprymeHTa
(moryT BbITb
BblpaxeHnem)

B MomeHT, Korja Mbl HCIOJNB3YeM COKpallleHHYI0 (opMy JuIis Bbi3oBa MeToda, Python
npeoOpaszyeT ee B MONHYIO (OpMy, a 3aTeM BBI3bIBA€T. JDTO 3HAHWE HAM MPUTOJIUTCS, KOTIa
noitnem no mzyaerus OOIL.

J1s BBI30Ba CIPaBKHM Y METOJIOB HEOOXOAUMO Uepe3 TOUKY YKa3bIBaTh UX KIIACC!

>>> help (str.capitalize)
Help on method descriptor:

capitalize(...)
S.capitalize () -> str

Return a capitalized version of S, i.e. make the first
character have upper case and the rest lower case.

>>>
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BriHeceHHBIE W3 MeTOoAa TEpPBBIA CTPOKOBBIM apryMEHT MOXET OBITh BBIPAKCHHUEM,
BO3BPAILIAIOIINM CTPOKY:

>>> ('TTA' + 'G'*3) .count('T")
2
>>>

He cimoxxnH0 moramaThcs, 9To AejaeT MeTo count ().
Python COIEPKUT UHTEPECHBIN MeTon format () 26:

>>> '"{0} m {1}'.format('Tpyn', 'mam')
'Tpyn u Mamn'
>>>

Bwmectro {0} u {1} noacraBsaTcs apryMeHThl METOAbI format ().
ITomeHseM nx MecTaMHu.

>>> '"{1} m {0}'.format ('Tpyn', 'mam')
'Mam u Tpyno'
>>>

B Python ectb moje3Hble CTPOKOBBIE METOIbI, KOTOpbie BO3BpamaioT (True) HUCTHHY WU
(False) noxb:

>>> 'spec'.startswith('a'")
False
>>>

Meton startswith () mpoBepseT, HauMHAETCS JM CTPOKAa C CHUMBOJIA, NEPEJAHHOTO B
Ka4eCTBE apryMEeHTa METO.Y.

[Ipu pabore ¢ TekcTaMu MOJIE3HO UCMOIb30BaTh CTPOKOBBIM METOJ strip () :

>>> 5 = ' \n ssssss \n'
>>> s.strip()

'ssssss'

>>>

B mpumepe Python BepHyn cTpoky, OUYMINEHHYIO OT CHMBOJIa INEpeHoca CTPOKH (\n) u
poOeIoB.

Meton swapcase () BO3BpaIaeT CTPOKY ¢ MPOTHUBOTOIOKHBIMUA PETHCTPAMH CUMBOJIOB:

>>> 'Hello'.swapcase ()
'hELLO'
>>>

Python no3BossieT TBOPUTH Yyzeca ¢ BEI30BAMH METOJIOB — MX MOXKHO BBI3bIBATh HOAPSI B OJIHY
CTPOKY:

% https://docs.python.org/3.1/library/string.html#format-examples
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>>> 'TIPVBET'.swapcase () .endswith('T")
True
>>>

B mepByro ouepenb BBI3BIBACTCS METOJ swapcase () i crpoku 'IIPVIBET', 3areM Ui
PEe3YJIbTUPYIOUIEN CTPOKH BBI3bIBAECTCS METOJ endswith () ¢ aprymeHToM 'T':

.swapcase().endswith(‘1’)

.endswith('1’)
True

PaccmoTpuM nepeueHb NOnyaspHbIX CTPOKOBBIX METOOB.

PexomeH1yt0 KaXbplii U3 IEPEUNCIIEHHBIX HI)KE METOJIOB 3aIlyCTUTh B UHTEPAKTUBHOM PEXHME
Ha MpUMEpE Pa3INUHbIX CTPOK.

[TpenmnonoxumM, 4TO NEpEeMEHHAas S COJACPKHUT HEKOTOPYIO CTPOKY, TOrJa NMPUMEHMM K Hel
MeTOxbI ;

S.upper () — BO3BpallaeT CTPOKY B BEPXHEM peIrucTpe

s.lower () BO3BpallaeT CTPOKY B HMXHEM DPETMCTPE

s.title () - BO3BpamaeT CTPOKY, MNEPBHM CYMMBOJI KOTOPOM B BEPXHEM PETUCTPEe
s.find('Ber', 2, 3) - BO3BpallaeT NO3ULMUI IOICTPOKM B MHTepBaje Judo -1
s.count ('e', 1, 5) - BO3BpallaeT KOJMUECTBO MNOINCTPOK B MHTepBajie Judo -1
s.isalpha () - npoBepseT, COCTOMUT JM CTPOKA TOJHBKO M3 OYKB

S.1sdigit () - mpoBepsgeT, COCTOUT JIM CTPOKA TOJIBKO M3 UMCEJI

S.isupper () — HOpoOBepseT, HANMCAHH JY BCE CHUMBOJIEL B BEPXHEM PETUCTpe
S.islower () — HOPOBEPsET, HANMCAHH JIM BCe CMMBOJIEL B HIWKHEM DPETUCTPE
S.istitle() - npoBepsgeT, HauMHaAETCd JIM CTpoOKa C OOJbWON OYyKBEHL

s.isspace() ImpoBepdeT, COCTOUT JIM CTPOKAa TOJIBKO M3 HpO@eJ’IOB

Jas cnpaBku. CnienuajibHble CTPOKOBbIE METO/IbI
OOBeTMHUM JIBE CTPOKH:
>>> 'TT' + 'rr!

'TTrr'
>>>

27 Tloxymenrarmst: https://docs.python.org/3/library/stdtypes.html#string-methods
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Ha camom geme, B 3toT MOMeHT Python BbI3BIBaeT creluagbHBIA CTPOKOBBIM METOJ
__add__ () mmepemacT €My B KQ4€CTBE IIEPBOro apryMeHTa CTPOKy 'rr':

>>> '"TT'. add ('rr')
'TTrr'
>>>

HamomHI0, 4T0 3TOT BBI30B 3aTeM IpeoOpasyercs Python B monuyto dopmy (pesyabTar Oymer
aHAJIOTUYHBIN):

>>> str. add_ ("TT", 'rr'")
'TTrr'
>>>

3aberasi Bhepen CKaxy, YTO 3a KaKIOW M3 OINepaluii Haj TUIAMH JaHHBIX CTPOUT CBOU
CHEUAIILHBIA METO/.

VYnpaxuenue 10.1
S="Y nykoMopbsa 123 ny®6 3ejieHer 456"
1. Omnpenenuts, BCTpeyaeTcs JM B CTpoke OykBa 's'. BbIBecTH Ha dKpaH €€ HO3MUIMIO
(MHIEKC) B CTPOKE.
Ornpenenutb, CKOJIBKO pa3 B CTPOKE BeTpevaeTcst Oyksa 'y '.
3. OmpenenuTb, COCTOUT JIM cTpoka Tosbko u3 OykB, ECJIU mer, TO BBIBECTH CTPOKY B
BEPXHEM PETUCTPE.
4. Omnpenenuts quHy ctpoku. ECJIN muna ctpoku mpesimaeT 4 cuMBoia, TO BbIBeCTH
CTPOKY B HH?)KHEM PETUCTpE.
5. 3aMeHUTH B CTPOKE MEPBbI cuMBOI Ha 'O'. Pe3ynbTar BRIBECTH Ha KpaH

N

VYnpaxnenue 10.2

Hanwucats B oTaensHOM Molysie GyHKIIHIO, KOTOpasi Ha BXOJ IPUHUMAET JIBa apryMeHTa:
CTPOKY (S) M IeJIOUNCIIEHHOE 3HaUYeHue (n).
ECJIN nnuHa cTpoKH s IpeBbIIIAET n cCUMBOJIOB, TO QyHKIMS BO3BpAILlaeT CTPOKY S B BEPXHEM
peructpe, MHAYE Bo3Bpamaercss ICXOAHAs CTPOKA S.
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11. Cnucku B Python

11.1. Cozoanue cnucka

Haunem ¢ mpumepa. Ilpeanonoxum, 4To HaM HE00X0AWMO 00paboTaTh MHGPOPMALHIO O
Kypcax BaJkoT .

onnap CLUA EBPO

Ava a USpD EUR
16.05.2015 50.0115 56.9881
15.05.2015 50.0774 57.1383
14.05.2015 49.5366 55.7138
13.05.2015 50.9140 57.1102
09.05.2015 50.7511 56.8971
08.05.2015 50.3615 57.2207
07.05.2015 49.9816 56.1843
06.05.2015 51.7574 57.4093
01.05.2015 51.1388 57.1578
30.04.2015 51.7029 56.8060
29.04.2015 52.3041 56.9016
28.04.2015 51.4690 55.8747
25.04.2015 50.2473 54.6590
24.04.2015 51.6011 55.1255
23.04.2015 53.6555 57.7226
22.04.2015 53.9728 57.5998

Mas1 MmoxkeM KYpC BaJIFOTBI HA Ka)KI[BIﬁ JC€Hb IIOMECTUTH B OTACIIbHYIO IICPEMCHHYIO.

>>> dayl = 56.8060
>>> day?2 57.1578
>>>

28 http://www.sberometer.ru/cbr/
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CxemMaTHu4Ho:
day1 = 56.8060 id1-float
dayl | id1 > 56.8060
day2 =57.1578 id2:float
day2 | id2 >| 57.1578
day3 = 57.4093 id3:float
day3 | id3 >| 57.4093
day4 = 56.1843 id4:float
day4 | id4 >| 56.1843
day5 = 57.2207 id5:float
days | id5 >| 57.2207

A, ecn 00paboTaTh HEOOXOIMMO KYpPCHI BAJIIOT 32 IMOCIEAHNE Ba TOAa. .. "7

Tyr HaM Ha MOMOIIL HPHUXOAAT CHHCKH. VX MOXXHO paccMaTpuBaTh KakK aHAJOI MacchBa B
JOPYTUX $3bIKax IMPOrpaMMHMpPOBAHUS, 3a MCKIIOUYEHHWEM BaXHOM OCOOEHHOCTH — CIIMCKH B
KauecTBE CBOMX 3JIEMEHTOB MOTYT COZIepKaTh Jr00bie 00bekThl. Ho 000 BCceM 10 mopsiaxy.

0 29 o
Crucok (1ist) B Python sBiseTcss 00beKTOM ™, TIO3TOMY MOYET OBbITh MPUCBOCH MEPEMEHHOM
(mepemMeHHas, KaK ¥ B MPEABLAYIINX CIydas, XpaHUT aJpec 00BhEeKTa Kiacca CIUCOK).

HpeI[CTaBI/IM CIHMCOK JJIS HaIllek 3aJadM ¢ KypCOM BaJItOT.

>>> e = [56.8060, 57.1578, 57.4093, 56.1843, 57.2207]
>>> e

[56.806, 57.1578, 57.4093, 56.1843, 57.2207]
>>>

Cnrcok No3BOJISIET XPaHUTh Pa3HOPOJHBIE JaHHBIE, 0OpaaThcs K KOTOPBIM MOYKHO Yepe3 UM
crHcKa (B IaHHOM Cilydae MEepEeMEHHYIO €).

2 B Python Bce siBnsieTcs 06beKTaMuU
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Paccmotpum, kak Python paGoTaet co crimckaMu B IaMsITH:

id2:float id4:float

[srasme | [oans

id1:float

id3:float id5:float
T
A \

A\ \ \ \
-—> 0 1 2 3
€ m idl id2 id3 id4 id5

id6 : list

BuauM, 4To nmepeMeHHas € COACPKUT aapec crnucka (1d6). Kaxaplid 2eMeHT CIicKa SIBISICTCS
yKazaTeseM (XpaHHT apec) IPyroro 00beKkTa (B JaHHOM CIIy4ac BEIIECTBCHHBIX YHCEN).

B O6H_I6M BUJC CO3aHNEC CIIMCKA BBINTIAAUT CICAYOIIHUM 06pa30M:

3nemMeHTbl cnucka
-7 1 ~
//’ I \\
- ] ~
1
I

~

~

~
~

Pand \4 N
[ <<BbIpakeHue1>>, <<BblpaxeHne2>>, .., <<BblpaxeHUeN>> |

OTMG‘-Iy, 4YTO Ha MCCTC DJJICMCHTOB CIIMCKA MOI'YT HaXOAWUTBLCA BBIPpAXKCHUA, a HE IIPOCTO
OTACIBHBIC OOBEKTEHL.

11.2. Onepayuu nao cnuckamu

O6pa1uaTLc51 K OTACIBbHBIM JJICMCHTAM CIIMCKa MOXHO II0 HUX HHIACKCY (H03I/II_[I/II/I),
Ha4yuHas C HYJI:

>>> e=[56.8060, 57.1578, 57.4093, 56.1843, 57.2207]
>>> e[0]

56.806

>>> e[1]

57.1578

>>> e[-1] # TIoCJemHU BJIEMEHT

57.2207

>>>
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OO0parieHre Mo HECYIIECTBYIONIEMY UHACKCY BBI30BET OLITUOKY:

>>> e[100]

Traceback (most recent call last):
in <module>

File "<pyshell#10>", line 1,
e[100]
IndexError: list index out of
>>>

range

Jlo HacTosilero MOMEHTa Mbl pacCMaTpPHUBAJIM THUIIbI JAHHBIX (KJIACCHI), KOTOpPbIE HENb3sl OBLIO
u3MeHUTh. Beomuute, kak Python pyrascst mpu nonsITKe H3MEHHUTBH CTPOKY.

Cnucku MOXHO U3MeHUTh. [IpoBenemM 3KCIepUMEHT:

>>> h=['Hi', 27 , -8.1, [1,2]]
>>> h[l]='hello"

>>> h

['"Hi', 'hello', -8.1, [1, 2]]
>>> h[l]

'hello'

>>>

B MpUMEPC MbI CO3aJIU CITMCOK U U3MCHHJIN JJICMCHT, HaXOHHHIHﬁCH B IIO3ULIUM 1. BI/II[I/IM, qTo

CITMCOK M3MCHMUJICH. PaCCMOTpI/IM CIIC OAUH IIPUMEDP U IMOKAXKEM, UTO IIPOUCXOIUT B IIAMATH

>>> h=['"'bonjour', 'npuset', 'hola',

>>>

B namsaru:

'aloha',

'IpPUBILT

"]

>>> h=['bonjour’,'npueeT','hola’,'aloha’,'npusit']

fdz str 1d4 str
npuBef
’dlsv ’d35” rd5sU
npumf
h Ligs —— :d1 :dz :d3 :d4 Y id 5
id6 : list
[Ipon3BoaMM U3MEHEHUS CIIUCKA
>>> h[l]='hello'
>>> h
['bonjour', 'hello', 'hola' 'aloha', 'mpuBit']
>>> h[1]
'hello'
>>>
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>>> h[1]="hello

id2:str id4:str
‘npuBeTr’ ‘aloha’
id1:str id7:str id3:str id5:str
‘bonjour’ ‘ ’ .
hello ‘hola’ ‘npmBiT’
\ \ | |
, > 0 | 1 . 2 . 3. 4
h| ids id1 id7|  id3| ™ id4| id5
id6 : list

B MOMEHT M3MeHEHUs CIMCKa B MaMATH CO3/1a€TCs HOBBIM CTPOKOBBIN 00BEKT 'hello'. 3arem
azpec Ha 3TOT 00BeKT (1d7) momemiaeTcs B MEPBYK sSYCHKy cnucka (BMecto 1d2). Python
YBUJIHT, YTO HA OOBEKT I10 aJIpecy 1d2 HET CCHUIOK, TOATOMY YIAIUT €r0 U3 MaMsTH.

Cnucok (list), HaBepHOe, HamOOJe€e YacTO BCTPEYAIOLIMICS THUIl JAHHBIX, C KOTOPBIM
NPUXOIUTCS CTATKUBATHCS MPU HAIIMCAHUM MPOrpaMM. JTO CBS3aHO CO BCTpOoeHHBbIMH B Python
(GYHKIHMSIMHU, KOTOPBIE TIO3BOJISIOT JIETKO M OBICTPO 00padaThIBaTh CIUCKU:

len (L) - BO3BpallaeT UYMCJIO DJIEMEHTOB B CIMUCKe L
max (L) — BO3BpallaeT MaKCHMaJIbHOE 3HAUEHMEe B CIUCKe L
min (L) - BO3BpallaeT MMHMMAJIbHOE BHAUEHMEe B CHOMCKe L
sum (L) - BO3BpallaeT CyMMy 3HaUYeHMM B COUCKe L

sorted (L) — BO3BpallaeT KOIMI CIOMCKa L, B KOTOPOM DBJIEMEHTH YIOPAOOUYEHE!
IO BO3pacTaHmo. He m3MeHAeT CHOMCOK L

[TpruMmepb! BEI30BOB () yHKITHIA:

>>> e=[56.8060, 57.1578, 57.4093, 56.1843, 57.2207]
>>> e

[56.806, 57.1578, 57.4093, 56.1843, 57.2207]
>>> len (e)

5

>>> max (e)

57.4093

>>> min (e)

56.1843

>>> sum(e)

284.7781

>>> sorted(e)

[56.1843, 56.806, 57.1578, 57.2207, 57.4093]
>>> e

[56.806, 57.1578, 57.4093, 56.1843, 57.2207]
>>>
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VYnpaxuenue 11.1

L =1[3, 6, 7, 4, -5, 4, 3, -1]
1. Onpenenute cymmy snemeHToB crnucka L. ECJIM cymma mpeBbimaer 3Hadenue 2, TO
BBIBECTU Ha SKPaH YUCIIO HJIIEMEHTOB CITHCKA.
2. OnpeenuTh pa3HOCTh MEKY MUHUMAJIbHBIM M MaKCUMaJIbHBIM 3JeMeHTaMu cniucka. ECJIN
abconroTHOE 3HaueHue pasHoctu Oompiie 10, TO BBIBECTH HAa 3KpaH OTCOPTHPOBAHHBIN IO
Bo3pactanuio cnucok, MHAYE BeiBecTH Ha 3kpaH ¢ppasy «PazHocTs Menbme 10».

Omnepanus + Uit CIIUCKOB CITYXKHT JUIsl ©X 00BbeUHEHUs (BCIOMHUTE CTPOKH):

>>> original=['H', 'B']
>>> final=original+['T"]
>>> final

['H', lBl, lTl]

Orneparusi MOBTOPEHHMS (CHOBA aHAJIOTUSI CO CTPOKaMHu):

>>> final=final*5

>>> final

[VHV’ lBl’ VTV’ lHl’ VBV’ ’T” 'H', ’B” 'T'l ’H” lBl’ VTV’
'H', 'Bl, 'T':I

I/IHCTPYKIII/UI del 1MO3BOJIAET YAaJIATh U3 CIIMCKA 3JICMCHTHI 10 MHACKCY.

>>> del final[O0]

>>> final

[VBV’ lTl’ VHV’ lBl’ VTV’ lHl’ |B|, lTl’ lHl, ’B” lTl’ VHV’
VBV’ VTV]

PaCCMOTpI/IM I/IHTepeCHBIP'I MNpuUMEp, HO I Hadajla HAITUIINUTE (pYHKI_II/IIO, 06LeﬂI/IH$IIOH_Iy1-O JABa
CITMCKa.

[Tomyuutcs cienyromiee:

>>> def f(x,y):
return x+y

>>> £([1,2,3]1,[4,5,6])
(1, 2, 3, 4, 5, 6]
>>>

TenepL nepeaaguM B Ka4e€CTBE apTYMEHTOB JIB€ CTPOKU.

>>> £("123", "456")
'123456"
>>>

[lepenaaum nBa yKcna:

>>> f(1,2)
3
>>>
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[Tonyunnace HeOobIIAsS (PYHKLUSA, KOTOpas MOXKET O0OBEIMHATh U CKJIAJbIBaTh B 3aBUCUMOCTH
OT KJiacca (TUIa JaHHBIX) MepelaHHbIX el 00bEKTOB.

Crenyromuii moyie3Hblit orneparop in (cxoxum 00pa3oM paboTaeT AJisi CTPOK):

>>> h=['bonjour',7, 'hola',-1.0, "npusiT']
>>> if 7 in h:
print ('3HaueHue ecThb B CHOUCKe')

B3HaUeHMe eCTb B CIMCKEe
>>>

VYnpaxuenue 11.2

L = [3, 'hello', 7, 4, 'npusetr', 4, 3, -1]
Onpenenure Hanuuue CTpoku «rpuBer» B cnucke. ECJIM takast cTpoka B CHUCKE IPUCYTCTBYET,
TO BbIBecTH €€ Ha 3KpaH, noBTopuB 10 pas.

AHanoru4Ho CTpOKaM IJIs CIIMCKA €CTh OIlepalys B3sATHs Cpe3a.

>>> h=['bonjour',7, 'hola',-1.0, "npusiT']
>>> h

['bonjour', 7, 'hola', -1.0, 'npusit']
>>> g=h[1l:2]

>>> g

[7]

>>>

B mamMaTH 3TO BBITISANUT CIEYIOIMIUM 00pa3oM:

id7 : list

. |0
g Lid7 id2

id2:in _ id4:float
id3:str

-1.0 .

‘hola’ IdS:Str

id1:str

‘npueit’

‘bonjour’ \

\
: R 4
hid6 id1 |~ id2|° id3|” ida|" ids

id6 : list

IlepemenHoli g mnpucBaWBaeTcsi aapec HOBOro cmucka (id7), coaepikailero ykasaTelb Ha
YUCIIOBOUM OOBEKT, BEIOPAHHBIN C TTOMOIIIBIO Cpe3a.

Bepnemcs k mHCTpyKIMU del U yIaJluM C IOMOIIBIO Cpe3a MOACIUCOK:
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1, 66.25, 333

333, 333, 1234.
# yrmasieHme MOICIMCKa

>>> a = [-1,
>>> del a[0]
>>> a

[1, 66.25,

>>> del af[2:4]
>>> a

[1, 66.25,

>>> del al:
>>> g

[]
>>>

1234.5]

]

r 333,

5]

11.3. Ilcedonumvl u KIOHUPOBAHUE CNUCKO8

1234.5]

PaCCMOTpI/IM Ba’)KHYIO 0COOEHHOCTBH CIIMCKOB. BBIMOIHIM CJ'ICIIYIOH_[I/Iﬁ KOJ:

>>> h
['bonjour',
>>> p=h
>>> p
['bonjour',
>>> p[0]=1
>>> h

7,

7,

[1, 7, 'hola',

>>> p

[1, 7, 'hola',

>>>

'hola', -1.

'hola', -1.

# MomuOMUUPYyeM OIHY M3 [NepeMeHHHX

0,

0,

'mpuBiT']

'mpuBiT' ]

# m3MeHMIIACh Opyras nepeMeHHas!
-1.0, 'mpusit']

-1.0, 'mpusBit']

# comepXxaT yKa3aTeJlb Ha OIOVMH M TOT Xe& CIIMCOK

B Python nBe mepemeHHBIE Ha3bIBAOTCS TICEBIOHMMAMH ", KOT/Ia OHH coJepKaT OJUHAKOBbIE

aZipeca naMAaTu.

Ha cxeme BUJHO, YTO IEPEMCHHEBIC © U h YKa3bIBAXOT HA OJIUH M TOT KE CIIUCOK:

id2:float id4:float
57.1578 56.1843
id1:float id3-float id5:float
56.8060
57.4093 57.2207
p L/d6] \ \ \
h [idé] 0 NEERNERAED
id1 id2 id3 id4 id5
idé6 : list
Co3jlaHne TICEBJIOHMMOB — OCOOEHHOCTH CIHCKOB, T.K. OHH MOTYT HM3MEHSAThCA. ByabTe

BHHUMATCJIIbHBI.

%0 HCCBI[OHPIMLI — AJIBTCPHATUBHBIC UMCHA 4ero-aubo
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[Tomy4uTh MOJHYIO KOO CITUCKA MOKHO C TTOMOIIIBIO OTIepaluy B3sATHS cpe3a [1] :

>>> h

['bonjour', 7, 'hola', -1.0, 'mpuwrBiT']

>>> t=h[:] # Temepr t - xJOH h (cceylaeTca Ha KOIMO)
>>> t

['bonjour', 7, 'hola', -1.0, 'mpuwrBiT']

Teneps nepemMeHHasi t cchUIaeTCsl Ha KOMUIO CMHCKa h (KIOHUPOBAIH CIHCOK).
AHaJOTMYHO MOXHO CO3/aBaTh KOMUHU MOJICITUCKOB!

>>> y=h|[:3]
>>> vy
['bonjour', 7, 'hola']

Bosnukaer BOIIPOC, KaK IIPOBEPUTH, CCHUIAOTCA JIM IICPEMCHHBIC HA OJMH U TOT K€ CIIMCOK:

>>> x =y = [1, 2] # co3manM NCEBIOHMME

>>> X 1S y # mpoBepka, CCHJIARTCA N MNepPeMeHHEE Ha OOMH M TOT %e OODLEeKT
True

>>> x = [1 , 2]

>>> y = [1 , 2]

>>> x 1s y

False

>>>

C OITHOM CTOPOHBI CITUCOK IMPEAOCTABIIAICT BO3SMOXKXHOCTDb MOI[I/I(I)I/IKaLII/II/I, C I[perfI — HOABJIACTCA
OITaCHOCTh UBMCHUTH IICEBAOHUM CITMCKA.

Vnpaxunenue 11.3

L = [3, 'hello', 7, 4, 'npusetr', 4, 3, -1]
Hccnenyiite HECKOIBKO MPUMEPOB HCHOIB30BAHUSA CPE30B  (BBINOJIHSIOTCS AaHAJIOTMYHO
CTpOKam)

>>> L[:3]
>>> L[]
>>> L[::2]
>>> Li[::-1]
>>> L[:-1]
>>> L[-1:]
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11.4. Memoow chucka

BepHI/ITCCB K raase 10 m BCIIOMHHUTE, YTO MBI I'OBOPHUJIU O CTPOKOBBEIX ME€TOOAxX. I[J'If[
CIIMCKOB CUTYyallusd GYI[GT aHaJIoTru4Hasd.
I[anee IIPHUBCACHBI HauoOoee MOIMYyJIAPHBIC METO/AbL CHI/ICKasl:

>>> colors=['red', 'orange', 'green']

>>> colors.extend ([ 'black', 'blue']) # pacummpsgeT CHMCOK CIMCKOM
>>> colors

['red', 'orange', 'green', 'black', 'blue']

>>> colors.append('purple') # moGaBjgeT B3JIEMEHT B CIUCOK

>>> colors

['red', 'orange', 'green', 'black', 'blue', 'purple']

>>> colors.insert (2, 'yellow') # mobapygeT SJEeMeHT B yKaBaHHYD I103MLMIO
>>> colors

['red', 'orange', 'yellow', 'green', 'black', 'blue', 'purple']
>>> colors.remove ('black") # ynmandgeTr B3JIeMeHT U3 CIOMCKa

>>> colors

['red', 'orange', 'yellow', 'green', 'blue', 'purple']

>>> colors.count ('red') # cumraer KoIMUECTBO NOBTOPEHMII apTyMEeHTa METOIA
1
>>> colors.index ('green') +# sosepamaer nosmiMo0 B COMCKE apTyMEHTa METONA
3

Eme HECKOJIbKO II0JIE3HBbIX METOAOB JIA CIIMCKA.

>>> colors
['red', 'orange', 'yellow', 'green', 'blue', 'purple']
>>> colors.pop () # ymamgeT ¥ BO3BpAllaeT MNOCJEOHUM DJIEMEHT CIMCKA
'purple’
>>> colors
['red', 'orange', 'yellow', 'green', 'blue']
>>> colors.reverse () # cnmMcok B oOpaTHOM MNOPAIKe
P P
>>> colors
['blue', 'green', 'yellow', 'orange', 'red']
>>> colors.sort () # copTupyeT CHMCOK (BCIOMHUTE O CPAaBHEHUM CTPOK)
>>> colors
['blue', 'green', 'orange', 'red', 'yellow']
>>> colors.clear () # oummaer cnucox. Merom mosemica B Bepcym 3.3. Ananor del color[:]
>>> colors

[]
>>>

MeTO)IOB MHOI'0, IIO3TOMY [JIA HX 3allOMUHAHUA PEKOMCHAYIO BBIIIOJIHUTH Ka)K)IBIﬁ nus3
NEPEUYHCICHHBIX BBIIE METOJOB JJIS Pa3IMYHBIX apryMEHTOB M TIOCMOTPETh, YTO OHH
BO3BpAIIAIOT. DTO 0053aTeIbHO MPUTOAUTCS PU HATUCAHUU MTPOTPAMM.

8! https://docs.python.org/3/tutorial/datastructures.html#more-on-lists
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11.5. Ilpeobpazosanue munos

OueHp 4acTO MOABISAETCA NOTPEOHOCTh B M3MEHEHUM CTPOK, HO HANPSIMYI0 MBI 3TOTO
caenatb He MoxeM. Torjga Ham Ha MOMOIIb NPUXOAAT cucKU. [IpeoOpazyeM CTpOKY B CHHCOK,
U3MEHHUM CIIHCOK, 3aTEM BEPHEM €r0 B CTPOKY:

>>> s='CTpoka IJig M3MeHeHUS'

>>> list (s) # dbyukumsa list () neTaeTcs npeobpas’z’oBaTh apTyMEHT B CHOMCOK
['C', 'T', |p|, lol’ 'K', lal’ | l, ‘ﬂ‘, 'ﬂ', 'H', ] l’ 'M',
131’ VMV’ VeV’ VHV’ VeV’ VHV’ 'M', 'H']

>>> 1st = list(s)

>>> 1st[0]="M" # wmBMeHSeM CIMCOK, IIOJIYUEHHBI U3 CTPOKU

>>> 1st

['M', 'p', vpv, o', 'x', ra', ' ', "', "1, 'q', ' ', "u',
Ul Upgd o gl Ul UgU o Ul Opgl o Ogrl

>>> gs='"'"_.join (1lst) # mpeobpazyeM COMCOK B CTPOKY C MOMOUbI CTPOKOBOTO MeToma join ()
>>> s

'MTpoKa IJig M3MEeHeHUA'

>>>

OTaensHO pacCMOTPUM HECKOJIBKO MPUMEPOB CTPOKOBOTO MeToAa join () !

>>> A = ['red', 'green', 'blue']
>>> ' ' Join (A)

'red green blue'

>>> "' join (A)

'redgreenblue’

>>> 'HAxxT 9o0in (A)
'red***green***blue'

>>>

Metoa join () MpUHMMAET Ha BXOJ CIIUCOK, KOTOPBII HEOOXOIMMO IpeoOpa3oBaTh B CTPOKY, a
B Ka4ECTBE CTPOKOBOI'0 0OBEKTa YKA3bIBAETCS COEAMHUTEID JIEMEHTOB CITUCKA.

AHaJOrMYHO MOXKHO TpeoOpa3oBaTh YHCIO K CIHHCKY (Yepe3 CTPOKY) W 3aTeM H3MEHHTh
MIOJIYYEHHBIN CIIMCOK:

>>> n=73485384753846538465

>>> list(str(n)) # umcio mpeobpas3yeM B CTPOKY, 3aTeM CTPOKY B CHOMCOK
[171, 131’ 141, '8', 151, 131, '8', 141, 171, 151, 131’ '8',
'4" '6" '5" '3" '8" '4" '6" '5']

>>>

Ecnu cTpoka colnepXUT pasienuTenb, TO €€ MOXXHO HpeoOpa3oBaTh K CIHUCKY C MOMOIIBIO
CTPOKOBOTO MeToJa Split (), KOTOPBIH MO YMOJYaHUIO B KAYECTBE pa3/ICIUTENs HCIOIb3YeT
npooer:

>>> s='d a dd dd gg rr tt yy rr ee'.split ()

>>> s

['d" 'a" 'dd" 'dd" 'gg" 'rr" 'tt" 'yy" 'rr" 'ee']
>>>

Bo3bmeM npyroit pa3iaeuTens:
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>>> s='d:a:dd:dd:gg:rr:tt:yy:rr:ee'.split (":")

>>> s

[ldl, |a|, ldd|, ldd|, lgg|, ']f]f', ltt|, lyy|, ']f]f', leel]
>>>

VYnpaxuenue 11.4

L = [3, 'hello', 7, 4, 'mpumetr', 4, 3, -1]
Onpenenure Hanuuue CTpoku «mnpmeeT» B chnucke. ECJIM Takas cTpoka B CIHUCKE
npucyrcrByeT, TO ynanuts ee u3 cnucka, MTHAYE no6aBuTh CTpOKY B CIIMCOK.
[Toncuurtarh, CKOJMBKO pa3 B crucke Bcrpedaercs uuciao 4, ECJIM Gonbme omnoro pasa, TO
OUYUCTUTH CIIUCOK.

11.6. Broowennwvie cnucku

Mpl yXe yIOMHHAIH, YTO B KAQUECTBE AIIEMEHTOB CIIMCKA MOTYT OBITh OOBEKTHI JTH0OOTO
THUIIA, HAIIPUMED, CIIUCKU:

>>> 1st=[['A', 1], ['B',2], ['C',3]]
>>> 1st
[(['A', 11,
>>> 1st[0]
['A', 1]
>>>

['s', 2], ['C', 3]]

[TomoOHBIE CTPYKTYPBI UCIIOJIBL3YIOTCS IS XPaHEHUST MATPHIL.
Oo6parenue (M3MEHEHHE) K BJIOKEHHOMY CITUCKY TIPOUCXOIUT Yepe3 yKa3aHue IBYX WHICKCOB:

>>> 1st[0][1]

1
>>>

CXeMaTU4YHO CJIO}KEHHBIC CITUCKU BBITTIAOAT CICAYIOIITUM 06pa30M:

id1:str id2:int id4:str id5:int id7:str id8:int
:A' 1 I‘Bl 2 ,c, 3
0 1 o |1 0 1
id1 id2 id4 id5 id7 id8
id3 : list id9f list
2 |

Ist [id10 17 id3 | ids | id9

id10 : list
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VYnpaxnenue 11.5

Hanummre nporpammy, KOTopast 3alpaliuBaeT y [0JIb30BaTeNs 1B€ CTPOKHU U (GOpMHUPYET
U3 3THX CTPOK CIHUCOK. ECIIM CTPOKHM COCTOSIT TOJNBKO M3 YHCEN, TO IporpamMma I00aBiseT B
CepeiMHy CIIMCKAa CyMMY BBEJICHHBIX 4YMCEJ, MHaue J00aBiseTcs CTpoKa, oOpa3oBaHHas M3
CIIMSHUSA IBYX BBEICHHBIX paHee CTpoK. MITorosas CTpoka BBIBOJUTCS HA DKPaH.

Ynpaxunenue 11.6
3anan cnucok ciioB. Heo6xoaumo BbIOpaTh U3 HEro ciydaifHoe cioBo. M3 BeIOpaHHOTO
CIIy4aifiHOT'O CJIOBA CJIy4aiiHO BbIOpaTh OyKBY U IOIPOCUTH I10JIb30BATENS €€ yrajaarh.

BamaH cnmucok cyioB: ['camomap', 'mBecHa', 'meto']
BubupaeM ciiydaiiHoe cJoBO: 'BecHa'

BribupaeMm ciyuyarhHyn OykBy: 'c'

BelBOOIMM Ha 3KpaH: Be?HAa

[loslp30BaTEJNIb MBEITAETCH yI'alaTb OYKBY.

Hoackaska: ucnons3yiite Mmeto choice () Moxyns random.

12. MucTpykuuu nukiaa B Python

S3eik Python mos3BossieT OBICTPO CO31aBaAThH HpOTOTI/IHI)I?’2 peabHBIX TporpamMM Oaromaps
TOMY, YTO B HErO 3aJIO’KCHBI KOHCTPYKIIMU JUIsl PEHICHUS] THUIOBBIX 3a/1a4, ¢ KOTOPHIMHU YacTO
MIPUXOJIUTCS CTAIKUBATHCS TPOTPAMMUCTY.

BcnoMHuTe, Kak Mbl pellaiy 3aaady IMOJACYeTa CyMMbI 3JIEMEHTOB CIIMCKAa 4Yepe3 BbHI30B
¢bysknuu sum ([1, 4, 5, 6, 7.0, 3, 2.0]) —BCero JUNIb OJUH BHI30B (DYHKITHH!

B 9T0if T71aBe MBI PACCMOTPHM €I1le HECKOJIBKO MOJ00HBIX MPUEMOB, KOTOPBIC 3HAYUTEIHHO
YIPOIIAIOT XU3Hb pa3paboTurka Ha s3bike Python.

12.1. Uncmpyryus yuxaa for

HaanMep, Y HaC UMCCTCA CIITMCOK num U Mbl XOTUM KPAaCHUBO BBIBECTU HA 5KPAH KaXObIN U3
€ro DJICMCHTOB.

>>> num=[0.8, 7.0, 6.8, -06]

>>> num

(0.8, 7.0, 6.8, -06]

>>> print (num([0], '- number')
0.8 - number

>>> print(num[1l], '- number')
7.0 - number

>>> # AAAAAAAAAAAAAAAAaaaaaaaaaaaaaaaaaaal

Ecnu B crimcke Oyner msarecor anmemeHToB?! Jlns momoOHBIX ciydaeB B Python cymiectByror
UuKIibl. [{UKIBL SBISIOTCA ABMXKYLIEH CHUJION B MpOrpaMMHpOBaHUU. VX mOHMMaHUE MO3BOJIUT
MMACaTh HACTOSIIINE )KUBBIEC U MOJIE3HBIE MPOTpaMMBbi!

%2 BricTpasi, YepHOBAs peann3ars Oy ayIeil IpOrpaMMEL.
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[Mepenuiiem 3TOT IpUMEP C UCIIOJIb30BaHUEM IHKIIa for:

>>> num=[0.8, 7.0, 6.8, -6]
>>> for 1 1n num:

print (i, '- number')
0.8 - number
7.0 - number
6.8 - number
-6 - number
>>>

[ukn for mno3BosieT mepeOparh Bce IEMEHTHl yKa3aHHOTO criucka. L{ukin cpaboraer poBHO
CTOJIBKO DPa3, CKOJIBKO JJIEMEHTOB HaxXOOUTCs B cnucke. MMs nepeMeHHOH, B KOTOPYK Ha
Ka)JIOM 1are Oy/eT IOMEIaThCs 3JIEMEHT CIHMCKa, BRIOUpAEeT MporpaMMucT. B Hamem npumepe
9TO IEPEMEHHAs C UMEHEM 1.

Ha nepBom miare nepemMeHHoil 1 OyneT MpUCBOEH MEPBBIA 3JI€MEHT crnucka num, paBHbId 0.8.
3areM mporpaMma MepexoamT B TeJIo LUKIa for, OTIeIeHHOe OTCTyIaMt (YeThIpe nmpodera uin
onHa TalOyisius). B Tene mukma cogepkutes BbI30B QyHKIMHM print (), KOTOPOH mepenaercs
repeMeHHas 1.

Ha cnenyromem mare mepeMeHHOW 1 TNPUCBOUTCS BTOPOM 3JEMEHT CHUCKa, paBHbId 7.0.
[TpousoiigeTr BHI30B GYHKIMU print () st 0TOOpaKeHHs COACPKUMOTO MEPEeMEHHONH 1 Ha
9KpaHe U T.J. 0 TeX IOp, II0Ka HE 3aKOHYATCsI 3JIEMEHTHI B CIIMCKeE!

B obmem Buae muxin for ans mepebopa BCeX 3JIEMEHTOB YKa3aHHOTO CIHCKA BBITJISANUT
CJIEYIOIKUM 00pa3oMm:

<< nepemMeHHas >> in << CMUCOK >>
<< TeJi0o uymKna >> |

Heb6onpmoi npumep:

>>> i [1, 2, '"hi']:
print (i)

1

2

hi

>>>

Ha camom nene, muki for paboraer u yisi CTpok!

>>> for 1 in 'hello':
print (i)

O HHO o

>>>
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[To aHaOTHM CO CITUCKOM ISl CTPOK MEPEOHPAIOTCS BCE CHMBOJIBI CTPOKH.

B o6miem Buze 3anuch nukia for s 3alaHHON CTPOKH:

<< NepemeHHas >> in << CTpoKa >>
<< Teno uMkKna >>

I_II/IKJ'I for mMDO3BOISIET HE TOJBKO BBIBOAUTH DJIIEMEHTHI CTPOKHU HJIM CIIMCKA Ha 9KpaH, HO U
IIPOXU3BOIUTH HAJ HUMH ONPECIACICHHBIC OIICPALIUHN.

>>> num=[0.8, 7.0, 6.8, -6]
>>> for 1 in num:
if i == 7.0:
print (i, '- uwmcmo 7.0")

7.0 — umcgo 7.0
>>>

HaanMep, MOXCEM BBIBCCTH Ha 3KpaH TOJIBKO 3aJdHHOC 3HAYCHHC K3 CIIMCKA, BBIIIOJIHUB
CpaBHCHHC Ha KaXXJIOM LIare nHyuKJjia.

[Toxoxum o00pa3oM B IUKIE MPOU3BOJAUTCS IMOUCK HEOOXOAMMOrO CHMBOJA B CTPOKE C
MIOMOUIBIO BBI30Ba CTPOKOBOTO METOAA!

>>> country="Russia"
>>> for ch in country:
if ch.isupper():
print (ch)

R
>>>

HanommuHaro, 4To CTpOKOBBIH METON isupper () MpoBepseT BepxHHM peructp cumpona (C
BOJIBIIIOU JIN OH BYKBBI?), Bo3Bpamiaer True win False. B nukie npoBepseTcs KaKIblid
CHUMBOJ CTpOKH. Ecii CHMBOJI B BEpXHEM PETHCTPE, TO OH BHIBOAUTCS Ha DKPaH.
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12.2. @yuxkyus range()

JloctarouHo  9acto  mpH  pa3paboTKe  MmporpamMM  HEOOXOJMMO  TOJIYYUTh
IIOCJICIOBATEILHOCTD (IMAITa30H) LEIbIX YUCEL:

0123456789
v A -

” ~

’/ ] ‘\N.
Ha4ano war 1 OKOHYaHMe
s perienus 3toit 3amaun B Python mpemnycmorpena ¢yHkuus range (), co3aaromias

MIOCJIEIOBATENIBHOCTD (Mama3oH) 4Yucel. B KkadecTBe apryMeHTOB (YHKIMS NPUHHUMAET
HavyaJlbHOE 3HAYCHHUE Iuana3oHa (1o ymondanuro ), KOHEUHOE 3HAYCHUE (HE BKIIOUUTEIBHO) U
mrar (o ymomdaauio 1). Eciu BeI3BaTh QYHKIUIO, TO pe3yabTaTa Mbl HE YBUAUM:

>>> range (0,10,1)
range (0, 10)

>>> range (10)
range (0, 10)

>>>

ILCJ'IO B TOM, 4TO AJIs1 CO3JaHU JHUalla30Ha YHMCCII HCO6XO,Z[I/IMO HUCIIO0JIb30BaTh LUK for:

>>> for 1 in range (0, 10, 1):
print (i, end=" ")

01234567289
>>> for i in range (10):
print (i, end='" ")

012 345¢6 7829
>>> for 1 in range (2, 20, 2):

print (i, end=" ")

2 4 6 8 10 12 14 16 18
>>>

TakuMm 00pa3oMm, B MEPEMEHHYIO 1 Ha KaXKIOM IIare uKiIa OyaeT 3aluchIBaThCS 3HAYCHHE W3
JIuarna3oHa, KOTOphIi co3faercs GpyHkuuen range () .

[lpu skenaHuM MOKHO TOJYYUTh JUANa3oH B OOpaTHOM MOpsAKe ciefoBaHus (oOpaTute
BHHMaHHE Ha apryMEHThl QYHKIMHA range () ):

>>> for 1 in range (20, 2, -2):
print (i, end='" ")

20 18 16 14 12 10 8 6 4
>>>
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Teneps ¢ MOMOILBIO IHana3oHa HalIeM CyMMY uucen Ha uaTepsaie ot 1 go 100:

>>> total=0
>>> for 1 in range(l, 101):
total=total+i

>>> total
5050
>>>

[lepemenHo#l 1 Ha KaXJOM Iare nuKia Oy[eT MpUCBaMBATHCS 3HAUCHHE U3 JUama3oHa oT 1 g0
100 (kpaiinee 3HaYCHHE HE BKIIOYaeM). B 1uKkiie Mbl HaKariMBaeM cueTyuk. Uto 310 o3HavaeT?
Ha mepBoM miare mukia cHayana BBIYMCISETCS IpaBas 4acTh BbIpaXEHUs, T.e. total+i.
Ilepemennas total Ha nepBoM mare paBHa 0 (mpucBomnu el 3HadeHue (0 mepen HayalioMm
LMKJIa), [EpEeMEHHas 1 Ha IMEepBOM Ilare COJCPKUT 3HaueHue | (mepBoe 3HAUYEHUE U3
JManasoHa), TakuM o0pa3oM, MpaBass 4acTh OyJeT paBHa 3HAYCHMIO | M 3TO 3HAYCHHE
IIPUCBOMUTCS JIEBOM YaCTU BBIPAKEHHUS, T.€. IEPEMEHHON total.

Ha Bropom miare total yxe Oyzner paBHa 3HaueHUIo 1, 1 — coxepkaTh 3HaYCHHE 2, T.€. IIpaBas
4acTh BbIpaK€HUs OyneT paBHa 3, 3TO 3HAYEHHME MPUCBOMTCA CHOBa total M T.A. MOKa HE
JIOMJIeM 110 KOHIIA Auana3oHa. B urore B total mocie BbIXOAA U3 LUKIA OyIET colepikKarbes
rucKomasi cymmal

B Python ectb Goee kpacuBoe pelicHHE JaHHOM 3a1auu:

>>> sum (list (range (1, 101) ) )
5050
>>>

D10 pemenue TpeOyeT HEOONBIIMX TMOSICHEHWH. J[Mama3oHsl MOXKHO HCIOJB30BaTh MpHU
CO3IaHUH CITUCKOB:

>>> list (range (10))

(6, 1, 2, 3, 4, 5, 6, 7, 8, 9]
>>> list (range (2, 10, 2))

[21 4/ 6/ 8]

>>>

Bb130B pyHKIIMU sum () AJIs COUCKAa B KaYeCTBE apryMeHTa MPUBOAUT K MOJCUETY CYMMBbI BCEX
3JIEMEHTOB CIHCKa — 3TO KaK pa3 TO, YTO HaM HYKHO!

VYnpaxuenue 12.1
HaiinuTe Bce 3HaueHust yHKIUHU Yy (X) = x?+3 Ha nnrtepsaie ot 10 no 30 ¢ marom 2.

VYnpaxuenue 12.2

L =[-8, 8, 6.0, 5, 'crpoka', -3.1]
Onpenenuth CyMMY YMCEN, BXOASIIUX B CIUCOK L. [lodckaszka: s onpeneneHus Tuna 00beKTa
MOKHO BOCIOJIb30BaThCA CPABHEHUEM BUJIa type (-8) == int.
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Juamna3on, co3maBaeMblii (pyHKIMEH range (), 4acTO HUCHOJB3YETCS M 3a/JaHUS HMHIIEKCOB.
Hanpumep, ecnu HEOOXOAMMO HM3MEHHMTH CYIIECTBYIOIIUH CIHCOK, YMHOXHB KaXKIBIH €ro
DJIEMEHT Ha 2.

lst = [4, 10, 5, -1.9]

print (lst)

for i in range (len (lst)):
1st [i]=1lst [i] * 2

print (1lst)

B pe3synbTraTe BBINOJIHEHUS TPOTrPAMMBI:

======== RESTART: C:/Python35-32/myprog.py ======
(4, 10, 5, -1.9]

(8, 20, 10, -3.8]

>>>

HeoOxoauMo mpoiiTi B UKJIE TIO BCEM DJIEMEHTaM CHHCKa lst, JUid 3TOro mepeduparorcs u
M3MEHSIOTCS MOCJIEI0BATENIbHO 3JIEMEHTHI CIIMCKAa Yepe3 yKazaHue MX uHAekca. B kadectBe
apryMeHTa range () 3agaercs JJIMHA CIMCKa. B 3ToM cityyae co3aBaeMblil iuana3oH Oyaer ot
0 mo len (lst)-1. Python He BKIIOYAaeT KpaWHWH 3JIEMEHT AMANa30HAa, T.K. JUIMHA CITHCKA
Bcerna Ha 1 Oonblile, 4eM HMHJIEKC MOCJIEIHEro €ro 3JeMEHTa, T.K. MHIEKCAllus HauMHAeTCs C
HYJIS.

12.3. [1o0x000w1 Kk co30anuto cnucka

PaccmoTpum pazinudnbie criocoObl CO3/1aHus CTUCKOB. CaMblil 0YEBUIHBIN CIIOCO0:

>>> a = []
>>> for 1 in range(l,15):
a.append (i)
>>> a
(., 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14]
>>>

B nwukie w3 nuanmazonHa ot 1 go 14 BeiOMpaeM uymcia M C MOMOIIBIO CIIMCKOBOTO METOJIa
append () mobaBisieM UX K CIHUCKY a.
C co3aHueM CITMCKA U3 JUara30Ha Mbl YK€ BCTPEUAIIHCH:

>>> a=list (range (1, 15))

>>> a

(1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14]
>>>

Mo>XHO TakXe UCIOJb30BaTh «CIHMCKOBOE BKJIIOYEHHE)» (MHOTAA €ro Ha3bIBAIOT «TE€HEpPaTopoM
CITUCKa):

>>> a = [ 1 for 1 in range(l,15) ]

>>> a

(1, 2, 3, 4, 5, o, 7, 8, 9, 10, 11, 12, 13, 14]
>>>
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[TpaBuiia paGoThI 17151 CHUCKOBOTO BKIIFOUEHUS:

>>>a=[iforiinrange(1,15)]
« » -
’ N ~
4 Y ~So
’ N S
7 \\ o -
4TO fenaem ¢ N ~
3NeMeHToOM 4yTO Bepem oTKyaa bepem

B cnenyromem npumMepe BeIOMpaeM U3 IuarnazoHa Bce uncia ot 1 1o 14, BO3BOIUM UX B KBaJpaT
U cpaszy GopMUpyeM U3 HUX HOBBIH CIIHUCOK:

>>> a = [ i**2 for i1 in range(l,15) ]

>>> a

(1, 4, 9, 16, 25, 36, 49, 04, 81, 100, 121, 144, 169, 196]
>>>

CHucKOBOE BKIIIOYEHHUE MMO3BOJISICT 3a/aBaTh YCJIOBUE JJIsl BBIOOpA 3HAYCHHUsS M3 Iuana3oHa (B
pUMepe UCKITIOYUITH 3HaUeHue 4):

>>> a = [ i**2 for i in range(l,15) if i!=4 ]
>>> a

(1, 4, 9, 25, 36, 49, 64, 81, 100, 121, 144, 169, 196]
>>>

BwmecTo aquana3oHOB CIHCKOBOE BKIKOUECHUE MO3BOJISIET YKa3bIBaATb Cy'H_[eCTBYI-OH_II/Iﬁ CIIMCOK.

>>> a = [2, -2, 4, -4, 7, 5]

>>> b = [i**2 for i in a]
>>> b

(4, 4, 1o, 16, 49, 25]
>>>

B mpumepe Mbl BbIOMpaeM MOCIEIOBAaTEIbHO 3HAUYEHHS W3 CIMCKA a, BO3BOJUM B KBajpar
KaX/IbIi U3 €ro 3JeMEHTOB U cpa3y J00aBiIsieM MOTyYeHHbIE 3HaU€HUS! B HOBBIN CIHCOK.
[To ananorum MoXxHO nepeOupaTbh CHMBOJIBI U3 CTPOKU U (POPMUPOBATH U3 HUX CIIHCOK:

>>> ¢ = [c*3 for ¢ in 'list' if ¢ != 'i'"]
>>> ¢

['111', 'sss', 'ttt']

>>>

B Python ects uHTEpecHas GyHKIUS map (), KOTOpas MO3BOJIIET CO3/aBaTh HOBBIM CITUCOK Ha
OCHOBE CYIIECTBYIOIIETO CITUCKA!

>>> def f£(x):
return x+5

>>> list (map (£, [1,3,4]1))
[6, 8, 9]
>>>
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OyHKIUA map () MPUHUMAET B Ka4eCTBE apryMEHTOB MMs ()YHKLIHU U CIUCOK (MJIH CTPOKY).
Kaxnplii smeMeHT crnmcka (MM CTPOKH) MOJAeTcss Ha BXOA (YHKLWHU, U pe3yiabTaT pabOThI
GyHKIMU 100aBIsSeTCA Kak 3JIEMEHT HOBOro chucka. [lomyuuts pe3ynbTaT BbI30Ba (PYHKLIUHU
map () MOXHO 4epe3 IUKI for wmm ¢pyHknuoo 1ist (). OyHKIMU, KOTOpbIE MPHHUMAIOT Ha
BXOJ Ipyrue (pyHKLUH, HA3bIBAIOTCA (YHKYUAMU 8blCULECO NOPAOKA.

[Ipumep BbrI30Ba map () AJIsl CTPOKU:

>>> def f£(s):
return s*2

>>> list (map(f, "hello"))

[vth, vee|, vllV, vllV, lool]
>>>

PaccMoTpuM, Kak MOJy4YUTH CIIUCOK, COCTOSIIIIMEI U3 CIIYYalHbBIX LEIbIX YACEI:

>>> from random import randint

>>> A = [ randint(l, 9) for i1 in range(5) ]
>>> A

(2, 1, 1, 7, 8]

>>>

B nannOoM npumepe GyHKIUsA range () BBICTYIAET KaK CUETUYMK YHCIIA MOBTOPEHUH (MK for
cpaboraer poBHO 5 pa3). OOparuTe BHMMaHue, 4YTO HpuU (OPMHUPOBAHUM HOBOIO CIIHCKA
NepeMeHHas 1 He HCIoNb3yeTcs. B pesynbprare mare pa3 OyneT mpou3BeICH BBI3OB (YHKIUHU
randint (), KOTOpas CrEHEpUPYET LIEJIOE CIYyYalHOE YHCIO U3 MHTEpBaia, U YK€ 3TO YHUCIIO
J00aBUTCS B HOBBIM CITUCOK.

preﬁneM K pYYHOMY BBOLY 3HAQYECHUM IS CIIMCKA. 3aﬂaﬂHM AJINHY CIIMCKa U BBCJACEM C
KJIaBUAaTYpPbI BCC €0 3HAUYCHUA:

a = [] # o0BBaBJIIEeM IIYCTOM CIMCOK
n = int (input()) # CUMTHIBAEM KOJIMUECTBO B3JIEMEHT B CIMCKEe
for i in range(n):
new_element = int (input()) # CUMTHIBAEM OUEpPEeNHOM 3JIEMEHT
a.append (new_element) # moBaByisAeM ero B CIMCOK
# mocyemHMe OBEe CTPOKM MOXHO OBIJIO 3aMEHUTH OIHOM:
# a.append (int (input()))
print (a)

B pesynbTaTe 3amycka nporpamMsl:

======== RESTART: C:\Python35-32\myprog.py ========
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B s1toM mpumepe range () CHOBa BBICTYNACT KAaK CUETYUK YUCIIA MOBTOPEHUM, & UMEHHO —
3a/1aeT JUIMHY CIIHACKa.

Tenepb 3alMuIICM pCIICHUC 3TOM 3aa4y 4€pe3 CIMCKOBOC BKIIIOUYCHUEC B OJHY CTPOKY.

>>> A = [ int(input()) for i in range (int (input())) 1
3

4

2

1

>>> A

(4, 2, 11

>>>

VYnpaxuenue 12.3
JlaH cIMCOK YMCIIOBBIX 3Ha4Y€HUM, HacuuThIBaromuid N anemeHToB. [lomeHsiiTe MecTaMu
MIEPBYIO U BTOPYIO MOJOBUHBI CIIMCKA.

12.4. Uncmpyxyus yuxaa While

Kak Bbl yxe nmoramanuchk, UMK fOr MCHOJIB3YETCs, €CIU 3apaHee U3BECTHO, CKOJIBKO
MOBTOPEHHUI HEOOXOAMMO BBIMOIHUTH (YKa3bIBAETCS 4epe3 apryMeHT QyHKIUH range () HIu
[0Ka HE 3aKOHYHUTCS CITUCOK/CTPOKA).

Ecnu 3apaHee KOJMYECTBO MOBTOPEHMM IIMKJIA HEWU3BECTHO, TO MPUMEHSIETCS Jpyras
KOHCTPYKIYsI, KOTOpasi Ha3bIBAETCA MUKJIOM while!:

Teno UMKNa BbINONHAET 40
Tex nop, MOKA BbipaxeHue
ABNAETCA UCTUHHLIM UNKU
noka He Bbiwnu no break
_-
-

-
-

<< BblpaXeHue >>: __-~

-

“~
<< Teno uukna >>

A

\
\
\

Tab vnn 4 npo6ena

Ornpenenum KOJIMYECTBO KPOJIUKOB
rabbits=3
while rabbits > O:
print (rabbits)
rabbits = rabbits - 1

B pe3ynbprare BBIIOJIHEHHS IPOIPAMMBI:

========= RESTART: C:\Python35-32\myprog.py ==========

>>>
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B mpumepe nmkn while BwimmonHsiercss n0 tex nop, [IOKA uucio KpoiMKOB B yCIOBUU
MOJIOKUTENbHOE. Ha Ka)K7oM 1are mukiia Mbl IEPEeMEeHHYI0 rabbits ymeHbImaem Ha 1, 9T00BI
HE YUTH B OECKOHEUHBIHN ITMKJI, KOT/Ia yCIOBHE BCeraa OyIeT SIBISTHCS UCTUHHBIM.

PaccMoTpuM mosipoOHEE X0/1 BBHITIOTHEHUS POTPAMMBI.

B Hauane paGoTel mporpaMMbl IepeMeHHast rabbits paBHa 3, 3aTeM mornaaaeM B UK while,
T.K. ycaoBue rabbits > 0 Oyaer sBIsTHCS HCTHHHBIM (BepHET 3HaueHue True). B tene mukia
BbI3bIBacTCS (yHKOHMsT print (), KOTOopas OTOOpa3sWT Ha OJKpaHE TeKyllee 3HAYCHUE
nepeMeHHol rabbits. /lamee nmepemMeHHas yMEHbBIIUTCS Ha 1 U CHOBA MPOM30UAET MPOBEPKA
ycioBusi while, T.e. 2> 0 (Bepuetr True). [lomagaem B UK U ACHCTBUS MIOBTOPSIIOTCS 10 TEX
nop, noka He novigem 1o ycnosus 0 > 0. B aTom cimydae BepHeTcs JIornueckoe 3HaueHne False
u 1MK1 while He cpaOoTaer.

PaccmotpumM cnenyromuii mpumep:

text = ""
while True:
text = input ("BBemmTe UMCIIO MJIM CTON IJIS BHXOma: ")
if text == "cTon":
print ("Beixonm m3 nporpammer! ITo BcTpeum!'™)
break # MHCTPYyKLUMS BBIXOHa M3 LMKJA
elif text == '1':
print ("Umcygo 1")
alses

print ("Uro sT0?!")

B pe3ynbrare paboThl mporpaMmbl HOTYyYUM:

============ RESTART: C:\Python35-32\myprog.py ===========
BBenuTe uUyMCJIO MM CTONI IJid BHXOIa: 4

dro s3TO?!

BBenuTe 4UmMcJIO MAM CTON IJjid BHXOIa: 1

Upcao 1

BBenure 4UMCIJIO MJIM CTOII IOJIS BEIXOIA: CTOII

Beixonm m3 nporpammer! o BcTpeum!

>>>

[TporpaMma BbITIONTHSIETCS B OECKOHEUHOM IMKJIE, T.K. True Bcerja sBiseTcsl HCTUHON. BHyTpu
[UKJIa TPOUCXOIUT BBOJ 3HAUYEHUS C KIABUATyphl W MpPOBEpPKA BBEAECHHOTO 3HAYEHUS.
NHucTpykius break ocyniecTBIsS€T BBIXO U3 LIUKIIA.

B momo6HBIX mporpammax HeEOOXOIMMO BHHMATEIbHO CJIEAUTH 3a MpPeoOpa3oBaHUEM THIIOB
JTAaHHBIX.

VYnpaxuenue 12.4

Hanummwre nporpamMmmy-urpy. Komnbiotep 3araipiBaeT ciiydailHOE YHUCIIO, MOIb30BATENb
IbpITaeTCs €ro yraaarb. Ilonp30Barens BBOAWUT YMCIO IO TE€X IOp, MOKA HE yrajgaeT WU HE
BBeZleT cloBO «Bbixon». KommbroTep CpaBHHBaeT 4YMCIO C BBEACHHBIM M COOOLIAET
M0JIb30BATENIO OOJIbIIIE OHO MM MEHbIIIE 3aTaJJaHHOTO.
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B cnenyronieit mporpaMme peaanu30BaH OJUH U3 BAPUAHTOB I1OCYETa CYMMBI YACEIl B CTPOKE:

s="'aa3aBbbo6tccc'
total=0
for 1 in range(len(s)):
if s[i].isalphal() : # [OCHMBOJIBHO IIPOBEpSAeM HaJuure OYyKBEI
continue # MHCTPYKLUMA Hepexola K CcjenyoleMy mary LMUKJa
total=total+int (s[i]) #HakammmMBaeM CyMMy, €CJIM BCTPeTMUJACh Lubpa

print ("cymma uwmcen:", total)
Pe3ynbTaT BBITIOTHEHUS:

======== RESTART: C:\Python35-32\myprog.py =======
cyMMa umceji: 9
>>>

B npumepe nemMoHCTpupyercs UCHOJIb30BaHUE MHCTPYKIMU continue. BollonHeHnne gaHHOU
MHCTPYKLMHU MPUBOJAUT K MEPEXOAY K CIEAYIOIIEMY LIary LUKJa, T.€. BCE KOMaH/bl, KOTOpPbIE
HAXOJATCs 1mocie continue, OyayT IPOUTHOPHUPOBAHBI.

VYnpaxnenue 12.5
JlaHo 4Mci0, BBEGHHOE C KiaBuaTypbl. Onpenenure cyMMy KBaJIpaToB HEUYETHBIX LU(P
B YHUCIIE.

VYnpaxnenue 12.6
Haiigure cymMMy uymcen, BBOOMMBIX € KiaBuaTypbl. KoianmuecTBO BBOJMMBIX YHCEI
3apaHee Heu3BecTHO. OKOHUaHME BBOJA, HAIIPUMEP, CI0BO «CTOm.

Ynpaxuenue 12.7

3ajaHa CTpOKa W3 CTUXOTBOPEHHUS. «MOM IaOs CaMelXx UEeCTHHX [IpaBuUJl,
Korma He B myTkKy 23aHeMoTr, OH YyBaxaTb cebdgd 3BacTaBuia UM Jgydue
BEIDYMAaThb HEe MOI'»
VYnanute U3 CTPOKH BCE CJIOBA, HAYMHAIONIMECS Ha OyKBY «M». Pe3ynpTaT BBHIBECTH Ha DKpaH B
BUJIE CTPOKH.
[Tonckaska: BCHOMHHUTE PO MOIU(PHUKAIIUIO CITUCKOB.

VYnpaxuenue 12.8
JlaH nipon3BOJIbHBIN TeKCT. Haliiure HOMEp IepBOro caMoro JUIMHHOI'O CJIOBA B HEM.

VYnpaxuenue 12.9
Jlan pou3BobHBIN TekcT. HanedaraiiTe Bce nMeronuecss B HeM HUQPBbI, ONpeaeanTe ux
KOJIMYECTBO, CYMMY U HAMTH MaKCHUMAJILHOE.
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12.5. Bnooicennvle yuxvl
Lukap1 MOKHO BKJIAABIBATh APYT B Apyra.

outer = [1, 2, 3, 4] # BHEWHMI LIMKJII
inner = [5, 6, 7, 8] # BJIOXEHHE (BHYTPEHHMI) LIMKJII
for i in outer:
for j in inner:
print ('i=', i, 'J3=', 3J)

PesynbraT paboThl IpOrpamMMBL:

>>>
======= RESTART: C:\Python35-32\myprog.py ======
i= 1 4= 5
i= 1 3= 6
i= 1 3= 7
i= 1 3= 8
i= 2 §= 5
i= 2 3= 6
i= 2 3= 7
i= 2 j= 8
i= 3 §= 5
i= 3 3= 6
i= 3 = 7
i= 3 3= 8
i= 4 3= 5
i= 4 3= 6
i= 4 3= 7
i= 4 3= 8
>>>

B mpumepe mmkn for cHavanma OpOABUIAETCA IO BCEM D3JEMEHTAM BHEHIHETO LHKJIA
(bukcupyem i=1), 3aTeM MEPEXOJMUT K BIOKEHHOMY LUKy (IIEPEMEHHAs j) M MPOXOIUM MO
BCEM 2JIEMEHTaM BJIO’)KEHHOTO cnucka. Jlamee Bo3BpaliaeMcs K BHEIIHEMY LUKIY ((puxcupyem
CIeIyIoIee 3HAYCHHEe 1=2) U CHOBAa MPOXOJUM IO BCEM DIIEMEHTaM BJIOXKEHHOTO chucka. Tak

IMOBTOPACM [0 TEX IOP, IIOKA HE 3aKOHYATCA SJICMCHTEI BO BHCIITHEM CITMCKE:

[1, 2, 3, 4]

[5.6.7. 8]

i=1 =2
j=5,6,7,8 j=5,6,7,8

JlaHHBI TpUEM aKTUBHO MCIIOJIB3YETCs MPH PabOTE C BIOKEHHBIMH CIICKaMu (cM. 1. 11.6).
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Cuauana npumep ¢ OAHUM IUKIOM for:
1st = [[1, 2, 3]
for i in 1lst:

print (i)

P€3y.HBTaT BBITIOJIHCHU A IIPOTrpaMMBbl.

B mpumepe ¢ momompio nukina for mepeOuparoTcs BCE AIIEMEHTHI CIHCKA, KOTOPBIE TaKkKe
ABIIAIOTCS CIIUCKAMU.

Ecnn MBI X0TUM 100paThbcs O AJIEMEHTOB BIIOKEHHBIX CIIMCKOB, TO MPHIETCS HCIOJIb30BaTh
BJIO’KEHHBIN UK for:

1st = [[1, 2, 3]

14
[4, 5, 6]]
for i in 1lst: # LMKII IO BJIeMeHTaM BHEUWHEI'O CINMCKa
print ()
for j in i: # UMK 0O SJIEMEHTaM SJIEMEHTOB BHENHEI'O CIMCKa

print (j, end="")

PCSYJ'II)TaT BBITIOJTHCHM A IPOTpaMMBbl.

======= RESTART: C:\Python35-32\myprog.py =======

Vnpaxunenue 12.10
Co3paiite MaTpuily (CIIMCOK M3 BIOKEHHBIX CIHCKOB) pazmepa N X M (duxcupyrorcs B
porpaMMme), 3a0JIHEHHYIO CIIYYaiHBIMU 1eJIbIMHU YUCJIaMHU.

VYnpaxnenue 12.11
Co3paiite MaTpuily (COHCOK M3 BIOXEHHbIX cnuckoB) pazmepa N X N (puxcupyrorcs B
poTpaMMe), 3aIOJTHEHHYIO CITyYaifHBIMH [ETBIMHA YHCIIaMH.

Vnpaxuenue 12.12
Jlana wmatpuna (cM. ympaxksenue 12.10). BbeiBecTd HOMEp CTpPOKH, COJEpIKalei
MaKCHUMaJIbHOE YHCIIO OJMHAKOBBIX SJIEMEHTOB.
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Ympaxuenue 12.13
Jlana 1wenouncieHHas KBampaTHas Marpuna (cMm. ynpaxHeHue 12.11). Haiitu
MIPOU3BEICHUE HIIEMEHTOB MAaTPHUIIbI, JISKAIUX HIKE MTaBHOM TMAaroHaH.

Vnpaxuenue 12.14
Jlana menouyuciaeHHas KBaApaTHas maTtpuma (cMm. ympaxHeHue 12.11). Haiitu cymmy
AJIEMEHTOB MaTPUIIbI, JISKAIUX BBIIIE TJIABHOW JTUArOHAJIH.

Ha 3ameTKy

WHCTpyKIMM 1IUKIOB MOTYT HMMETh BeTBb else. OHa HCHONHSIETCA, KOTJa LMKII
BBINOJIHWI 1epebop A0 KoHIA (B ciaydyae for) mim Korza yciaoBHE CTAaHOBUTCS JIOKHBIM (B
ciydae while), HO HE B T€X ClIydasx, KOTJa LMK [IpepbIBaeTcs 1o break.

PaCCMOTpI/IM CJ'ICIIYIOI_HI/Iﬁ IIPUMEP pa3JI0>KCHU YHCJIa HA MHOXKHUTEIIN .

for n in range (2, 10):
for x in range (2, n):

ifn% x == 0:
print (n, 'paeHo', X, '*', n//x)
break
else:
# LMKJIY HEe yIaJloCh HAWTM MHOXMUTEJIb
print (n, '- npocToe uwmcio')

PC3y.HI>TaT BBITIOJITHCHM A IIPOTrpaMMBbl.

======== RESTART: C:\Python35-32\myprog.py =========
- [IPOCTOE UMCJIO

- [IPOCTOE UMCJIIO

paBHO 2 * 2

- [IPOCTOE UMCJIO

paBHO 2 * 3

- [pPOCTOE UMCJIIO

paBHO 2 * 4

paBHO 3 * 3

>>>

O O J o) U1 b W N

13. MHoxkecTBa

MaremaTrueckoe oOpa3oBaHHe pa3paboTuuka s3bika PythOn HaloXMIIO CBOM OTIEYaTOK
Ha THUIIBI JaHHBIX (KJIacchl), KOTOPBIE MPUCYTCTBYIOT B SI3bIKE.

Paccmotpum wmHOXectBo (set) B Python — HEYMOPSIOYCHHYIO  KOJUIEKITHIO
HCHU3MCHACMBIX, YHI/IKaJ'II)HI)IX 3JICMCHTOB.
Co31a1MM MHOKECTBO.

>>> v = {'A", 'C', 4, '5", 'B"}
>>> v

{'C', 'B', '5', 4, 'Al}

>>>
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3aMeTI/IM, 4YTO IMOJIYYCHHOC MHOKCCTBO 0T06pa31/111001> HC B TOM IOPAIKEC, B KaKOM MbI €TO
co3aaBaliv, T.K. MHOXKCECTBO — 3TO HEYIIOPAAOUYCHHAA KOJUICKIIUA.
HpeI[CTaBI/IM MHO>KECTBO CXEMAaTHUYHO.

MmuosxectBa B Python o6iamaroT HHTEpeCHBIME CBOWCTBAMHU:

>>> v = {'A', 'C', 4, '5', 'B', 4}
>>> v

('c', 'B', '5', 4, 'A"}

>>>

BI/II[I/IM, YTO MNOBTOPAKOIIMUCCA 3JICMCHTBI, KOTOPBIC MBI Il06aBI/IJII/I npu CO3aaHU MHOXCECTBA,
ObLIU YAaJICHbL (3J'ICMCHTLI MHOXCCTBaA YHI/IKaJ'IBHLI).

PaCCMOTpI/IM CITOCOOBI CO31aHUSI MHOKECTB.

>>> set([3,6,3,5])
{3, 5, 6}
>>>

MHoxecTBa MOXKHO CO3[1aBaTh Ha OCHOBE CHHUCKOB. OOpaTuTe BHHMAaHHE, YTO B MOMEHT
CO3JIaHUsI MHOYKECTBA M3 CIUCKA OyIyT yJIaJdeHBI MOBTOPSIONIUECS DJIEMEHTHI. DTO OTIWYHBINA
CIoco0 OYMCTUTH CIIUCOK OT MOBTOPOB:

>>> list (set ([3,6,3,5]))
[3, 5, 6]
>>>

DyHKIMA range () MO3BOJSAET CO34aBaTh MHOKECTBA U3 IMANa30Ha:

>>> set (range (10))
{OI 1/ 2/ 3/ 4/ 5/ 6’ 7/ 8/ 9}
>>>
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PaCCMOTpI/IM HCKOTOPLIC OIICpallu HaZl MHOXKCCTBaAMU

>>>
>>>
>>>
{0,

>>>
{0,

>>>
>>>
{0,

>>>

>>>
{0,
>>>
{0,
>>>
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33.

sl=set (range (5))
s2=set (range (2))

sl
1’
s2
1}

2,

3,

4}

sl.add('5")

sl

sl.intersection (s2)

1}

sl.union(s2)

1,

2,

3,

4,

# DOBABUTL BJIEMEHT

# obbemMHEeHMEe MHOXECTB Juepes3s BBEISBOB MeTOooa

151}

% https://docs.python.org/3/tutorial/datastructures. html#sets

# IIepecedeHMe MHOXECTB 4Yepe3 BBEISOB MeTOooa

(sl & s2)

(sl & s2)
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14. Koprexu

Cnepyroumii TUnm JaHHBIX (KJIAcC), KOTOPBIA TakXKe YXOAUT CBOMMHU KOPHSMH B
MaTreMaTuKy — KopTex (tuple). KopTex yclloOBHO MOKHO Ha3BaTh HEU3MEHSIEMBIM «CIHCKOM,
T.K. K HEMy [pPUMEHUMBl MHOTHE CIHCKOBbIE (QYHKIHMH, Kpome u3MeHeHus. Koprexwu
UCIOJIB3YIOTCS, KOTJIa MBI XOTHUM OBITh YBEPEHbI, UTO 3JIEMEHThI CTPYKTYPHI JaHHBIX HE OyayT
U3MEHEHBI B ITpoliecce padoThl MporpamMMel. BermomanTe mpoGieMy ¢ ICeBIOHUMAMH Y CITUCKOB.

34,
Hexotopsie onepaiuu HaJ KOpTEexKaMu~

>>> () # Cco3maHMEe IyCTOTO KOpTexa

()

>>> (4) # 2TO He KOpPTEeX, a LEeJIOUMCIJIEHHHEM OOBeKT !

4

>>> (4,) # a BOT 3TO — KOPTEX, COCTOANMM M3 OIHOTO 3JjieMeHTa!
(4,)

>>> b=('1"',2,"4") # coszmaeM KOpTEexX

>>> b

(111, 2, 141)

>>> Jlen (b) # ompenmesgeM IJMHY KopTexa

3

>>> t=tuple (range (10)) # cosmanme kopTexa C NOMOWBI QYHKUMM range ()
>>> t+b # ciusHMe KOopTexen

(OI ll 2/ 3/ 4/ 5/ 6/ 7/ 8/ 9/ 'l'I 2/ '4')

>>> r=tuple([1l,5,6,7,8,"'1"']) # xopTex M3 chomcka

>>> r

(1, 5, 6, 7, 8, '1")

>>>

C IIOMOIIBIO KOpTe)KeI\/JI MO>XHO IIPHUCBANBATh 3HAYCHHUA OJJTHOBPEMEHHO JIBYM IICPEMCHHBIM.

>>> (x,y)=(10,5)
>>> X

10

>>> vy

5

>>> x,y = 1,3 # ecim ybpaTh KpyIJlEE CKOOKM, TO PEe3yJibTaT He M3MEHWUTCH
>>> X

1

>>> vy

3

>>>

ITomensTs MecTamMu COACPKUMOE IBYX IICPEMECHHBIX .

>>> x,y=y, X
>>> x

3

>>> y

1

>>>

% https://docs.python.org/3/tutorial/datastructures.html#tuples-and-sequences
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MI:-I CKasaJld, 4YTO KOpTe)K HCIBb3d HU3MCHUTH, HO MOXKHO HU3MCHUTH, HaHpI/IMep, CIIMCOK,
BXOJISAIINNA B KOPTEXK:

>>> t=(1,[1,31,"'3")
>>> t[1]
[1, 3]
>>> t[1][0]="1"
>>> t
(L, '1', 31, '3")
>>>
15. CaoBapu
Crnenyromuii Tun gaHHbIX (kimacc) — cimoBaph (dict). CrmoBaps B Python —

HECYIIOPAAOYCHHAA U3MCHACMAs KOJUICKIUA WA, HPOIIC I'OBOPA, «CIIMCOK» C MPOU3BOJIBHBIMU
KJIr04aMH, HCU3MCHACMOI'O THUIIA.

[Ipumep co3manus cioBapsi, KOTOPBIA Ka)XXJIOMY CIIOBY Ha aHTJIMHCKOM sI3bIKa Oy/IeT CTaBUThH B
COOTBETCTBUE CJIIOBO HA UCIIAHCKOM SI3BIKE.

MHoxecTBO
MHoxecTBO KnoUein 3Haqehun
Hen3MeHseMoro TUna ;
hY
I
\\ :
.| eng2sp i
\
hY - ~ - ~
\‘ /I 1 ] \\‘ ’ ] ] \\
‘ one ~—‘Uno 5
’ . 2 \
\ !
| ‘three’ — - ‘tres’ |
\ I “ 1’
A /
v ‘two’ — *—‘dos’ ,’
~o - \-\__ ’,’
>>> eng2sp = dict () # cos3maeM OyCcTOM CJIOBaphb
>>> eng2sp
{}
>>> eng2sp['one']='uno' # mobamngem 'uno' mma sieMeHTa C uHOeKkcoM 'one'
>>> eng2sp
{'one': 'uno'}
>>> eng2sp|'one']
'uno'
>>> eng2sp['two']="'dos"

>>> eng2sp|['three']="tres'

>>> eng2sp

{'three': 'tres', 'one': 'uno', 'two': 'dos'}
>>>
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B kauecTBe MHAEKCOB CJIOBapd HCIOJB3YHOTCA HCU3BMCHACMBIC CTPOKH, MOIJIN OBl
BOCIIOJIB30BATHCA KOPTEKAMHU, T.K. OHH TOXKEC HCU3MCHACMBIC:

>>> e={}
>>> e

{}

>>> e[ (4,'6')]="1"
>>> e

{(4, '6"): '1"}
>>>

Pesynbrupyromuii cioBapb eng2sp 0ToOpasuics B «epeMelIaHHOM» BUJE, T.K., IO aHAJIOTUU
C MHOXXECTBaMHU, CIIOBApH SIBIISIFOTCSI HEYNOPSAJOUEHHOM KoJulekiuei. PakTuyecKku, clioBapb —
9TO OTOOpaKEHHE IBYX MHOKECTB. MHOKECTBA KIIFOUSH 1 MHOKECTBA 3HAYCHUH.

K cioBapsiM nmpumeHuM oneparop in:

>>> eng2sp

{'"three': 'tres', 'one': 'uno', 'two': 'dos'}

>>> 'one' in eng2sp # nomck mo MHOXecTBy KJIOUEN
True

>>>

YacTo crmoBapy MCHONB3YIOTCS, €CIIU TPeOyeTCsl HAWTH YacTOTy BCTPEUAEMOCTH 3JEMEHTOB B
I10CJIET0BATEILHOCTH (CIIHCKE, CTPOKE, KOPTeke: ).

CDYHKI_II/IH, KOTOpasA BO3BpallacT CJI0BAPb, coz[epxcamm?l CTATUCTUKY BCTPECHACMOCTH 3JICMCHTOB
B IIOCJICJOBATCIILHOCTHU.

def histogram(s) :
d = dict ()
for ¢ in s:
if ¢ not in d:
dicl=1
else:
dlc]l=d[c]+]l # mmam d[c] += 1
return d

PesynbTar BeI30Ba GyHKIIMU histogram () A COUCKA, CTPOKH, KOPTEKa COOTBETCTBEHHO:

>>> histogram([2,5,6,5,4,4,4,4,3,2,2,2,2])

{2: 5, 3: 1, 4: 4, 5: 2, 6: 1}

>>> histogram ("ywte3475eryt3478e477477474™)

{'4': 6, '8': 1, 'e': 3, '3': 2, '7': 7, '5': 1, 'r': 1, 'y': 2, 'w':
1, 't': 2}

>>> histogram((5,5,5,6,5,'r",5))

{5: 5, 6: 1, 'r': 1}

>>>

% BLI, HaBCpPHO, O6paTI/IJ'II/I BHHUMAaHUEC, YTO BCC 3THU THUIIbI JAHHBIX UMCHOT O6HIPIC CBOﬁCTBa, MO3TOMY UX OTHOCAT K
nocCJICa0BaTCIIBHOCTAM. EOKYMGHTEI!!I/ISI


http://dfedorov.spb.ru/python3/
https://docs.python.org/3/library/stdtypes.html#sequence-types-list-tuple-range

M. 1O. ®enopos. «OCHOBBI MPOrpaMMHUPOBaHKs Ha TIpHMepe si3bika Pythony»

Jus cnpaBku. [lepeMeHHOe YHCJI0 TapaMeTPOB

Korza Mbl 00bsBIIsIEM ITapaMeTp CO 3BE3/104KOM (HapuMep, *param), Bce NO3UIHOHHbIE
apryMeHTbl, HAYMHAs C 3TOM MO3ULMU U 10 KOHIA, OyayT coOpaHbl B KOPTEX MOJ MMEHEM
param. AHaJOrMYHO, KOTJia Mbl OOBSBIISIEM IMapaMeTphl C IBYMs 3BE3JJ0YKaMH (* *param), Bce
KJII0YeBble aPIryMeHTbl, HauuHas ¢ 3TOM MO3UIMHU U 10 KOHIA, OyayT coOpaHbl B CIOBAPh MOJ

HMCHCM param.

def total (initial=5, *numbers, **keywords):
count = initial
for number in numbers:
count += number # mam  count = count + number
for key in keywords:
count += keywords|[key] # i count = count + keywords[key]
return count

# 1, 2, 3 - NO3MUMOHHEIE apT'yMeHTH, vegetables m fruits - kJOUEeBEE apryMEHTE

print (total (10, 1, 2, 3, vegetables=50, fruits=100))

PesynbTat paboThl MPOrpaMMBI:

======== RESTART: C:/Python35-32/test.py ==========

Ecin HeKoTOphIC KITFOUEBBIC IMapaMeTPhl JOJKHBI OBITH JOCTYITHBI TOJIBKO MO KUY, a HE KaK
MO3UIIMOHHBIE apPTYMEHTHI, UX MOKHO OOBSBHUTH MOCJE MapaMeTpa co 3Be370ukoil. OObsBIeHNE
apaMeTpoB MOcJie MapaMeTpa CO 3BE3J0YKOM JaeT TOJbKO KIIYeBble apryMeHThl. Ecnu ans
TaKMX apryMEHTOB HE YKa3aHO 3HAY€HHUE 0 YMOJYAHWIO, U OHO HE IMepeAaHO IpH BHI3OBE,

oOpaiieHre K (yHKIIMU BBI30OBET OIINOKY

def total (initial=5, *numbers, extra number) :
count = initial
for number in numbers:
count += number
count += extra number
print (count)

total (10, 1, 2, 3, extra number=50)

total (10, 1, 2, 3)

# BrisoBeT ommOKYy, IIOCKOJIBKY MBI HEe YyKas3ajl SHaueHMue
# aprymMeHTa mo ymMmoJsidaHmMo nna 'extra number'

Pe3ynbraT paboThl MpOrpaMMBl:

66
Traceback (most recent call last):
File "C:/Python35-32/test.py", line 9, in <module>
total (10, 1, 2, 3)
TypeError: total() missing 1 required keyword-only argument: 'extra number'
>>>
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16. Heckoy1bKO0 €J10B 00 aJropurmMax

B mpeapiaymux riaBax Mbl pacCMOTPEIIM OCHOBHBIC THIIBI JAHHBIX (KJIACChI), KOTOPBIC
Python nipenocrapnsieT mporpaMmucty st padoThl. Ternmeph HECKOJIBKO CIOB OTACIBHO CKaKeM
00 anropuTMmax.

ANTOPUTM — KOHEYHBI HAa0Op IIArOoB, KOTOPBIA TpeOyeTcs AJis BHINIOJHEHUS 3aadu,
HaIpUMep, aJlTOPUTM 3aBapUBaHUS Yas WU aJICOPUTM Ioxoja B MarasuH. Kaxknas ¢yHKIus B
porpaMMe M Kaxaas IporpaMM — 3TO peau3alis OmpeAeIEHHOr0 alTOPUTMa, HAITMCAHHOTO Ha
SI3BIKE MPOTrPAMMHPOBAHHUS.

K mpumepy, Ham HEOOXOAMMO HAWTH MO3UIIMI0O HAWUMEHBIIETO 3JIEMEHTA B CIICAYIOIIEM
Habope nanuwix: 809, 834, 477, 478, 307, 122, 96, 102, 324, 476.

[TepBeIM nerioM BRIOMpAaEM MOAXOMSIIUN 7Sl XPAaHSHHS TUI JaHHBIX. OYEBHIHO, YTO ITO
OyJIeT CIIUCOK:

>>> counts = [809, 834, 477, 478, 307, 122, 96, 102, 324, 476]
>>> counts.index (min(counts)) # pemeHMe 3amauy B OIHY CTPOKY!
6

>>>

VYCll0)KHUM 3a/lauy U MONBITaeMCs HAaMTH MO3UIMIO JIBYX HAUMEHBIIUX JIEMEHTOB B HE
OTCOPTUPOBAHHOM CITHCKE.

Kakne BO3MOXHBI allTOPUTMBI PELICHHUS ?

1. Ilouck, ynanenue, mouck. Ilomck uHAEKCAa MHUHHMMAJIbHOTO 3JIEMEHTAa B CIIMCKE,
yJlaJleHue ero, CHOBAa MOMCK MUHHUMAJIBHOT'O, BO3BPALIAEM yJaJIEHHBIN 3JIEMEHT B CIIUCOK.

2. CopTHpOBKa, IOUCK MUHUMAJIbHBIX, ONPEIEIIEHNE HHIEKCOB.

3. Ilepe6op Bcero cmucka. CpaBHHBaeM KaXJbli 3J€MEHT IO MOPSAAKY, MOJydaeM JBa
HAaUMEHBIINX 3HAYECHUs, OOHOBIISIEM 3HAUEHUS, €CJIM HallIeHbl HAUMEHBIIHE.

PaccmoTpuM KakIblil M3 IEPEUYHUCIEHHBIX AJITOPUTMOB.

1. Mouck, ynajieHue, MOMCK: TIOUCK WHAEKCAa MUHUMAJIBHOTO 3JIEMEHTA B CITUCKE, YIAJICHHE
€ro, CHOBa NOMCK MUHUMAJIbHOTO, BO3BPAIaeM YJaJIECHHbIN 2JIEMEHT B CIIUCOK.
Hauuewm:

[809, 834, 477,478, 307, 122, 96, 102, 324, 476]
MHAOEKC: 0 1 2 3 4 5 6 7 8 9

lMepabili MUHUManNbHBLIX : 96
WUHpekc anemeHTa 96 : 6

Vnangem n3 cnucka HalJIC€HHbI MUHUMAJIbHBIN 3JIeMEHT. [Ipyr 3TOM MHIEKCHhI B 00HOBJIEHHOM
CIIUCKE CMEIIaloTCs.
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[809, 834, 477, 478, 307, 122, 102, 324, 476]
MHAOEKC: 0 1 2 3 4 5 6 7 8

Bmopoili MMHUManbHbIA : 102
WHpekc anemeHTa 102 : 6

Bo3sBpamiaem ynaneHHbIi (IEpBBI MUHUMAIIBHBIN) 2JIEMEHT 00OPaTHO B CITUCOK:

[809, 834, 477,478, 307, 122, 96, 102, 324, 476]
MHaekc: 0 1 2 3 4 5 6 7 8 9

He 3a0OpiBaeM o CMCIICHUU HMHJICKCOB IIOCJIE YHAJICHWS IIEPBOrO0 MHUHHMAJIBHOTO 3JICMCHTA.
HHJCKC BTOPOTO MUHHMMAJILHOI'O 3JICMCHTA PAaBC€H MHIACKCY IIECPBOr0 MUHHUMAJIBHOT'O 3JICMCHTA,
MMO3TOMY YBCJIMYHUM NUHACKC BTOPOI'O MUHUMAJIBHOI'O Ha 1.

OyHKIMS, peau3yIomias JaHHbIN aarOpUT™M UMEET BH/I:

def find two smallest (L):
smallest = min (L)
minl = L.index (smallest)
L.remove (smallest) # ymangeMm MepBBEIM MUHMMAJILHBEI SJIEMEHT

next smallest = min (L)

min2 = L.index (next smallest)

L.insert (minl, smallest)# Bo3BpamaemM NEepBEM MUHUMAJIBHBI OOPATHO
if minl <= min2: # npoBepsAeM MHIEKC BTOPOIO MMHMMAJIBHOT'O M3-3a CMEUEeHUS

min2 += 1 # min2 = min2 + 1
return (minl, min2) # Bo3BpamaeM kopTExX

2. CopTHpoOBKa, NIOUCK MMHUMAJIBHBIX, ONpeJeileHue HHAEKCOB

Peanmu3anuss BTOpPOro anroputMa HMHTYWTHBHO IIOHSTHA, IIO3TOMY IPHUBENY TOJIBKO
UCXOHBIN TEKCT PYHKIINU:

def find two smallest (L):
temp list = sorted (L) # Bos3BpamaeM KOIMI OTCOPTMPOBAHHOTO CIMCKA
smallest = temp list [O0]
next smallest = temp list [1]
minl = L.index (smallest)
min2 = L.index (next smallest)
return (minl, min2)

3. IlepeGop Bcero cmMcKa: CpaBHUBaeM KaXJbld 3JEMEHT IO TMOPSJIKY, MOJIy4aeM [Ba
HAaUMEHBIINX 3HAYEHUsI, OOHOBIISIEM 3HAUEHUS, €CIIU HailIeHbl HAaUMEHbIIHE.

Tperuit anroput™M Hanboee CIOKHBIN M3 TMEPEUYNCICHHBIX BBIIIE, TTOITOMY OCTAaHOBUMCS
Ha HEM TTOApOOHEe.
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B ornnume oT uenoBeka, KOTOPBI MOXET OXBaTUTh B3IVISIIOM Cpa3y BECh CIHCOK U
MOMEHTAJILHO CKa3aTbh, KAKOW U3 3JIEMEHTOB SBJISIETCS MUHUMAIbHBIM, KOMIIBIOTEP HE o0safaer
NOJO0OHBIM MHTEUICKTOM. MaliiHa MpoCcMaTpuBaeT 3JIEMEHTHl IO OJHOMY, MOCIEI0BATEIHHO
nepedupasi U CpaBHUBAS JIEMEHTHI.

Ha nepBoM miare npocmaTtpuBaeM IEpBbIE /1B 3JIEMEHTA CIIUCKA.:

[809, 834, ... ]

MHAOEKC: 0 1

CpaBuuBaeM 809 m 834 u ompenenseM HAWMEHBIIWKA W3 HUX, YTOOBI 3aJaTh HadaJdbHBIC
3Ha4YeHUs1 minl ¥ min2, rae OyayT XpaHUThCS MHIEKCHI MIEPBOTO MHHUMAIIBHOTO M BTOPOTO
MUHHMAaJIbHOTO 3JIEMEHTOB COOTBETCTBEHHO.

3areM niepeOupaeM IEMEHTHI, Ha9rHAas CO 2-0T0 HHJIEKCa 10 OKOHYAHUS CITHCKA!

809 834

min1 min2

Onpenenunu, uro 809 — mepBbli MUHUMANBHBIN, a 834 — BTOPOM MHUHUMAJBHBIN 3JIEMEHT U3
JBYX TIEPBBIX BCTPETUBIINXCS 3HAYCHUH CIIHCKA.
[IpocmatpuBaeM ciieayrOMHit 31eMeHT criucka (477):

809 834 .., 477, ... ]

min1 min2

OnemeHT 477 oka3aicsi MEHbIIE BceX (YCIOBHO HA30BEM 3TO «II€PBBIM BApUAHTOM):

477 809 834

min1 min2

[TooToMy oOOHOBIsIEM COAEPKHMOE TMEepEeMEHHBIX minl W min2, T.K. HAIIId HOBBIHA
HaMMEHBIIINI DJIEMEHT:

477 809

min1 min2
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PaccmatpuBaem cienyronuii aneMeHT crucka (478):

477 809

OH oxasaicsd MCXKAY ABYMA MUHHUMAJIBHBIMU 3JICMCHTAMU (YCJ'IOBHO HA30BEM 3TO «BTOPLIM
BApUAHTOM»).

CHoBa 00HOBJISIEM MUHUMAJTLHBIC JJIEMEHTHI (Tereph OOHOBUIICS TOJIBKO min2):

477 478

n T.A. IIOKA HEC I[OﬁI[CM J0 KOHIIa CIIMCKA.

96 102

min1 min2

Hcxonnblil TEKCT QYHKINH, peaTr3yOUIUi MpeIoKeHHbINH allrOPUTM:

def find two smallest (L):
if L[O] < L[1l]:
minl, min2 = 0, 1 # ycTaHaBJIMBaeM HaUaJIbHEIE BHAUEHUS
else:
minl, min?2

1, O

for i in range (2, len (L)):

if L[i] < L[minl]: # «HIepBelM BapuaHT»
min2 = minl
minl = i

elif L[i] < L[min2]: # «BTOpPOV BapuaHT»
min2 = i

return (minl, min2)

93



«Python: 6picTphIit cTapT» http://dfedorov.spb.ru/python3/

CrienuasbHO HE OCTAHABIMBAICSA HA TCOPHH IOCTPOCHMS M OLCHKH anropuTMoB . IIpuBeiry
KHHTH, T 00 3TOM TOBOPHUTCS XOPOIIIO U MOAPOOHO:

1. Tomac X. KopmeH. Aneopummsi. Beoonwii Kypc37
2. Tomac X. KopmeHn. Areopummet. I[locmpoenue u ananus
3. Cruen C. CkueHa. Areopummol. Pykogoocmeo no paspabomke

38
39

VYpaxuenue 16.1
Hanummre @yHKUOMoO, KOTOpas BO3BpalllaeT pa3HOCTh MEXIy HauOOJbIIUM U
HAauMEHBIIUM 3HAYEHUSMH U3 CIIMCKA 1IEJIbIX CIIy4alHbIX YUCEIL.

VYnpaxuenue 16.2

Hanummure nporpammy, koTopas s InenouduciieHHoro coucka u3 1000 cioydaidHbIX
AJIEMEHTOB OIPEAEISAET, CKOJIBKO OTPHUILATEIbHBIX JJIEMEHTOB pACIIOJIaraeTcs MEXIy €ro
MaKCHUMaJIbHbIM U MUHUMAIIbHBIM 3JIEMEHTAMHU.

B ympaxuenusx 16.3-8 cnmcok COCTOMT M3 CIIy4aHBIX JJIEMEHTOB, B CIIUCKE HE MEHEe
1000 >51eMeHTOB.

VYnpaxuenue 16.3
Haiitu snement, Hanbosee OIU3KHUNA K CpEHEMY 3HAUYCHHIO BCEX JIEMEHTOB CITMCKA.

VYnpaxuenue 16.4
Han cniucok, coctosimuid u3 ynucen. Halltu cyMMy MpOCTBIX YHCEN B CIIUCKE.

VYnpaxnenue 16.5

Jan cnucok 1ensix yucen. OnpenaenuTb, €CTh JU B HEM XOTs Obl OJHa IMapa COCEIHUX
HEUYETHBIX uHcell. B ciyyae MosioKuTEeIbHOro OTBETA ONPENEIUTh HOMEPA IIEMEHTOB [IEPBOH U3
TaKHX Tap.

VYnpaxuenue 16.6
Han cnmcok nenbix yucen. OnpenenuTh KOJIMYECTBO YETHBIX DJIEMEHTOB U KOJUYECTBO
HIIEMEHTOB, OKAaHYMBAIOIINXCS Ha IUPPY 5.

VYnpaxuenue 16.7
3amaH CHUCOK W3 1enbiX uucen. OnpenenuTs MPOLEHTHOE COJAEp)KaHUE 3IIEMEHTOB,
MPEBBIIAIOIINX CpeaHEapu(PMETHIECKOE BCEX DTIEMEHTOB CITUCKA.

VYnpaxuenue 16.8
3agaH CIUCOK M3 LenblX yucen. OnpenenuTs KOJIUYeCTBO YYaCTKOB CIIMCKA, HA KOTOPOM
3JIEMEHTbl MOHOTOHHO BO3PACTAIOT (KaX/10€ CIEAYIOIIee YUCIO OOMIbIIE MPEIbITYIIETrO).

VYnpaxuenue 16.9
Han cmmcok n3 20 snemeHToB. HalTh msATh COCEIHHMX 3JIEMEHTOB, CyMMa 3HAYEHUU
KOTOPBIX MaKCHUMAJIbHA.

% Cranpaprabie Gpynkmuu (MeTozsr) B Python sBisioTcest HanGomee GHICTPHIMIL
KHura uis caMbIX HAYMHAKOIINX

% Bosee moapo6Ho 06 anropuTMax

% http://www.ozon.ru/context/detail/id/6290126/
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17. OopaboTka ucKI0YeHHiT B Python

B aroii r1aBe peus moiiner 06 00padoTke omuboK (MckiaoueHuit) B Python. Paccmorpum
pUMep:

X = int (input ())
print (5/x)

BeimoaHuM ero m yoeaumcsi, 4To IepeBojl OYKBBI B YMCIIO W JCIICHWE HA HYJb MPUBOJIAT K
OLIMOKaM:

Traceback (most recent call last):
File "C:\Python35-32\test.py", line 1, in <module>

X = int (input())
ValueError: invalid literal for int() with base 10: 'r'
>>>
========= RESTART: C:\Python35-32\test.py ===========
0

Traceback (most recent call last):
File "C:\Python35-32\test.py", line 2, in <module>
print (5/x)
ZeroDivisionError: division by zero
>>>

Bo3Hukarot 1Ba M3BEYHBIX BONPOCA: KTO BUHOBAT U YTO J€1aTh?
Mo0HO OCYyIIECTBUTH IPSIMYIO IIPOBEPKY BBOJUMOIO € KJIABUATYPhl 3HAUCHUSL:

X = int (input())
1f x==

print ("Error!")
else:

print (5/x)

HporpaMMa pa60TaeT M Ha HYJIb HC JICIIUT.

=========== RESTART: C:\Python35-32\test.py ==========

4 o o o
Python nmpemtaraer 0 JIPYToi croco0, OCHOBAHHBIN Ha TIEPEXBATe OMIMOOK (MCKITFOUCHUH).

40 I[pyrI/Ie 06’BCKTHO-OpI/IeHTI/IpOBaHHI)IG SA3BIKHA TOXKE NOAACPKUBAIOT L[aHHI:Iﬁ MCXaHHU3M
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[Nepenumiem Harr npuMmep ¢ y4eToM BO3MOKHOCTeW Python:

try:
X = int (input ("Enter number: "))
print (5/x)

except:

print ("Error dividing by zero")

BeinonaxuMm nporpammy:

e RESTART: C:\Bythend5=32\teat py =————rrre=———e
Enter number: 0

Error dividing by zero

>>>

B 6110k t ry momemaercst Ko, B KOTOPOM MOXET MPOU30UTH omnOKa. B ciyyae BOSHUKHOBEHUS
OomMOKK (MCKJIIOUEHHUs) YIpaBlIeHHE mepenaeTcss B OJOK except. 3amycTUM mOporpammy u
YBUJHMM, YTO MPH BO3HUKHOBEHHWM ONIMOKH IMEpeBoja OYKBBI B YMCIIO, MBI CHOBA IOMAJacM B
00K except:

======== RESTART: C:\Python35-32\test.py =============
Enter number: t

Error dividing by zero

>>>

Hemno B ToM, uTo except 0e3 yka3aHHUs THUIIA MEPEXBATHIBAEMOW OMIMOKU (MCKIIOYCHHUS)
oOpabaTeiBaeT Bce BuAbl ommOOK. Kak Ham oTaenuTh OMMOKH JeNieHus Ha HyJdb U
peoOpa3oBaHUs TUTIOB?

[epefinemM B MHTEPAKTUBHBIA pexxuM PythON u BBIMOIHMM HECKOJIHKO KOMaHJ, MPUBOASIIUX K
OIIMOKaM (HCKJHO%HI/IS{M“):

>>> 4/0
Traceback (most recent call last):
File "<pyshell#0>", line 1, in <module>
4/0
ZeroDivisionError: division by zero
>>> int ("r")
Traceback (most recent call last):
File "<pyshell#1>", line 1, in <module>
int ("r")
ValueError: invalid literal for int () with base 10: 'zr'
>>>

[Ipu neneHuu Ha HyJdb BO3HUKaeT ommbOka ZeroDivisionError, a mpu mpeodpa3oBaHUU
THIIOB — ValueError

1 Tyunp uckrouenuii B Python
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Bocnonbe3yeMcs 3TUM 3HaHUEM U NIEPETUILEM HAILY IPOrPaMMYy:

try:
x = int (input ("Enter number: "))
print (5/x)
except ZeroDivisionError: # ykaswBaeM TUI UCKJIIOUYEHUS

print ("Error dividing by zero")
except ValueError:
print ("Error converting to a number")

BrimonauM nporpammy u yoeIuMcsl, 4TO Terepb CpadaThIBalOT pa3luyvHble OJOKH except B
3aBHCHUMOCTH OT THIIA BOSHUKAIOIIUX OIHOOK (MCKIIOUEHHI):

———————————— RESTART: C:\Python35-32\test.py ==============
Enter number: O
Error dividing by zero

Enter number: r
Error converting to a number

WNHcTpykuuss oOpaOOTKM HCKIIOYEHUH HMMEeT HECKOJIBKO JONOJHHUTENIbHBIX BO3MOMXHOCTEM.
PaccmorpuM ux Ha npumepe:

try:
X = int (input ("BBemuTe uwmcio: "))
print (5/x)
except ZeroDivisionError as z:
print ("OBpabaTeBaeM MCKJIOUEHME - IeJjleHre Ha HyJb!")
print (z) # smBomMM Ha sxpaH MHPOpPMaUMO OB MCKIUeHMM ZeroDivisionError
except ValueError as v:
print ("ObpabaTeBaeM MCKJIIOUEHMEe - ImpeobpaszoBaHue Turnon!")
print (v)
else:
print ("BemosiHgeTCd, €CHAM HEe NPOM30IUI0 MUCKIIOUUTENILHBIX cuTyaumi! ")
finally:
print ("BeImoOJIHAETCS BCeTa M B IIOCJIeNHOL ouepenb!")

3aHy0TI/IM nporpamMmy IJjid pas3IM9HbIX BXOOHBIX 3HAYCHUM .

========== RESTART: C:\Python35-32\test.py =============
Beenure uwmcio: 0

ObpabaTeHBaeM MCKJIIOUEeHMEe — IeJlIeHMe Ha HYJb!

division by zero

BhIIOJIHAETCSA BCer'Ia M B IIOCJIEIOHI odepenb !

>>>

========== RESTART: C:\Python35-32\test.py =============
BeemnuTe umcio: r

ObpabaTeiBaeM MCKIIUeHre - Npeobpa30BaHUE TUIIOB !
invalid literal for int () with base 10: 'r'
BrimojiHgeTCsa BCerZa M B IIOCJEIHI oduepelb !

>>>
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OtMmedy TONBKO, YTO HMH(OpPMAIMI0 00 HCKIIOYEHHH MOXHO IMOMEMIaTh B MEPEMEHHYIO (C
MTOMOIIIbIO HHCTPYKIIMH aS) ¥ BEIBOJAUTH HAa SKPaH ¢ MOMOIIBI0 GYHKIMK print ().

[TepexBat UCKIIOUEHHI UCTIONB3YETCS IPH HATMCAHUH (PYHKIU, HAIpUMep:

def list find(lst, target):
try:
index = lst.index (target)
except ValueError:
## ValueError: value 1s not in list
index = -1
return index

print (list find([3,5,6,7], -6))

Pe3yJ'IBTaT BBITIOJIHCHU .

========= RESTART: C:\Python35-32\1.py =============

VYnpaxuenue 17.1
Hanumure nporpaMmy, NpoBepsIOILYI0 YeTHOCTh YHUCIIA, BBOJAUMOTIO C KJIaBHATYPBHI.
BeinonnuTe 06paboTKy BO3MOMXKHBIX HCKIFOUEHHI.

18. Pa6oTa ¢ ¢aiiiamu B Python

Yarie Bcero gaHHble sl 00paOOTKH MOCTYNAIOT U3 BHEITHUX UCTOYHUKOB — (haiijioB.
CymectByloT pasnuuHble (opmatbl (ailnoB, Haumbosiee MNPOCTOH W YHMBEpPCAJIbHBIA —
TeKCToBBI. OH OTKpBIBaeTCSI B JIIOOOM TEKCTOBOM penakTope (Hampumep, biokHoTe).
Pacimpenus y TeKcToBBIX (aitnos: .txt, .html, .csv (ux qocTaTouHO MHOTO).

IToMuUMO TEKCTOBBIX €CTh Apyrue THIbl (ailioB (My3bIKaibHbIC, BUICO, .dOC, .ppt u mp.),
KOTOpbIE€  OTKPBIBAIOTCS B  CHELHMAIbHBIX IMporpaMmax (My3bIKaJbHBIH WM  BHJIEO
npourpeiBatens, MS Word u mip.).

B 9710l rmaBe OCTAHOBUMCSI Ha TEKCTOBBIX (haiiiax, XOTs Bo3MOKHOCTH Python stum He
OTPaHUYMBAIOTCSL.

BhINOITHNTE HECKOIBKO 1IATOB.

1. Coznaiite karanor (manky) file_examples.

2. C nomomipto (Hampumep, brnokHota) coszmaiite B katanore file_examples TexcToBbrii
daiin example_text.txt, comepxaniuii ciie Ty TEKCT:

First line of text

Second line of text

Third line of text

3. Cospnaiite B katanore file_examples ¢aiin file_reader.py, comepxaruii HCXOIHBIN TEKCT
porpaMmel Ha si3bike Python:

file = open('example text.txt', 'r')
contents = file.read/()

print (contents)

file.close()
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[MomyunTcst npuMepHO cleayromee:

omnetotep b fokanedeld guek (C) F Python35-32 ¢ file_examples

-~

O Wwma [ata nsmeHeHna Tun Pazmep
l.__‘jfr example_text.bed 02.04.2016 9:41 Main "TXT" 1EB
‘ . file_reader.py 02.04,2076 9:42 Python File 1KE

3anyctum nporpammy file_reader.py:

==== RESTART: C:\Python35-32\file examples\file reader.py =====
First line of text

Second line of text

Third line of text

>>>

Hebonbuirie kKoMMeHTapuu K UICXOTHOMY TEKCTY:

OTKpbITHe chaiina . PeXuM OTKpbITUS
(“OTKPHT“E”KH"F" A ¢1av|na chaitna: yteHme (read)
npy 4TeHUK”) \\ \\ \\
AN N \
N ~
¢hainoBbIi 06bekT \‘ \
mapopwamoos ¥ 11le = open(‘example_text.txt', 'r')

OTKpbIBaeMoMm channe: - =
thalinoBbIi Kypcop, T.e.

CKOMBKO yKe Npounu e contents = .read()

(“3aknagka B kKHure”)

r'd
P .
npouects .~ prlnt(CO nte ntS) oceo6oauT
copepxnmoe _, ~ _ _ 3ansTble
dhaiina B CTPOKY == - chavinom
1 NOMECTWTL B .cl Ose( ) < pecypchl
nepemMeHHyo

PaccmoTpenHsIit moaxon no padbote ¢ (bai/'lJIaMI/IA'Z B Python neperen u3 si3bika C.

[Io ymom4aHuio, ecnu He YKa3blBaThb PEXHM OTKPBITUS, TO MCIOJB3YETCS OTKPHITHE Ha
CYTECHUEY.

Daiinbl 0COOEHHO MOABEP>KEHBI OMNOKaM BO BpeMsl pabOThl ¢ HUMH. JIMCK MOXET 3al0JIHUTHCS,
MOJIb30BaTENb MOXET YHaluTh HCHOJNb3yeMbld (aiim Bo Bpems 3amucH, ¢ailn Moryr
MEePEMECTUTh M T.J. OTH THUIBI OMMOOK MOXXHO TEPEXBaTUTh C TOMOIIBI 00pabOTKH
HCKJIIOUYCHHM:

42 JlokymeHTarms Juist paboTel ¢ daiinamu B Python
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# Ommbxa Op¥Y OTKPHTUU dariiyia
try:
f = open ('lexample text.txt') # OTKpHITME Ha UYTEHME
except:
print ("Error opening file")
else: # BHINIOJHAETCH B JIOOOM Cllydae
f.close()
print (' (OumcTka: 3akpeTHe OGaniaa) ')

3ammycTuM nporpammy:

>>>

=== RESTART: C:\Python35-32\file examples\file reader.py ===
Error opening file

>>>

B npanpueiimem s paGoTsl ¢ QaitmamMu Mbl OyAeM HCIONB30BaTh MeHeddcep KOHmeKcma
g 4 o

(uHCTpYKIMIO With 3), KOTOPBII HE TPeOyeT PyIHOTO OCBOOOKICHHUS PECYPCOB.

[Nepenuiem npeapIynuii MpUMep ¢ UCII0Ib30BAHUEM MEHEKEpa KOHTEKCTA!

try:
with open('lexample text.txt', 'r') as file:
contents = file.read()
print (contents)
except:
print ("Error opening file")

BrinonxauMm nporpammy:

>>>

== RESTART: C:\Python35-32\file examples\file reader.py ==
Error opening file

>>>

WcxonHplii TEKCT 3aMETHO YHOPOCTHIICA, T.K. OCBOOOXIEHHME PECYypcOB B O3TOM cllydyae
MPOUCXOIUT aBTOMATHYECKH (BHYTPU MEHEIKEpa KOHTEKCTA).

Kakum o0Opazom Python ompenenser, rae uckate Qaiin mis OTKpeiTHA? B MOMEHT BbI30Ba
¢yHkuu open () Python umier yka3zaHHbIN ¢aiin B TekyleM pabouem kamanoze. B MOMEHT
3arycka MporpamMmbl TEKyIIUNA pabo4Mii KaTalor Tam, T COXpaHeHa porpaMmma.

Onpenenuth TEKYIUNH pabouuti Kamaaioe MOXHO CIEAYIOIINM 00pa3oM:

>>> import os

>>> os.getcwd ()
'C:\\Python35-32\\file examples'
>>>

* Mene/mkep KOHTEKCTa HCIIONB3YETCS HE TOIBKO IPU paboTe ¢ (aiimamu
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Ecnu ¢aiin HaxoauTcst B APYyroM Karajaore, To HEOOXOIUMO yKa3aTh MyTh K HEMY:
1. aGCoMOTHBIN MyTh (HAYMHASI C KOPHEBOT'O KaTaIora):
'C:\\Users\\Dmitriy\\datal.txt'

2. OTHOCHTENIBHBI NyTh (OTHOCHTENIFHO TEKYIIEro pabovero Karajiora, CM. PHCYHOK
Hmwke): 'data\\datal.txt'

Ha cnenyromem prucynke tekymuii padbounii karaior 'C: \\Users\\Dmitriy\\home'"

kaTtanor home

reader.py

Kartanor data

data1.txt

Jlanee paccMOTpUM HEKOTOPBIE CIIOCOOBI UTEHUS COJEPKUMOTO (aiina.

B crenyroiem mpuMepe MPOUCXOTUT YTCHHE COJCPIKUMOro Bcero (Qaiina, HauyMHas ¢ TEKyIIen
NO3HIIMK Kypcopa (IiepemeniacT Kypcop B KOHell daiia):

with open('example text.txt', 'r') as file:
contents = file.read()
print (contents)

P €3yJIbTAT BBIIIOJTHCHUS .

>>>

=== RESTART: C:\Python35-32\file examples\file reader.py ===
First line of text

Second line of text

Third line of text

>>>

Crenyromuii npuMep 1eMOHCTPUPYET paboTy ¢ KypCOpOM:

with open('example text.txt', 'r') as file:

contents = file.read(10) # ykaselBaeM KOJI-BO CUMBOJIOB IJIA UTEHMUS
# xypcop nepememaercsa Ha 11 cuMBOJI
rest = file.read() # umTaem c 11 cuMBOJIa

print ("10:", contents)
print ("ocramnrHoe:", rest)
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PesynbraT paboThl mporpaMmsl

>>>

=== RESTART: C:\Python35-32\file examples\file reader.py ===
10: First line

ocTranbHoe: of text

Second line of text

Third line of text

>>>

Ecin HeoOXoIuMO TMONYYHUTh CIUCOK, COCTOSIIUN W3 CTPOK, TO MOXHO BOCIOJB30BaThCS
METOoA0M readlines () :

with open('example text.txt', 'r') as file:
lines = file.readlines|{()

print (lines)

PesynbTar paboThl MPOrpaMMBI:

>>>

==== RESTART: C:\Python35-32\file examples\file reader.py =====
['First line of text\n', 'Second line of text\n', 'Third line of text']

>>>

Jlyis IeMOHCTpaIKy CIIeAYyIOMIero mpuMepa cosuaite daiia plan.txt, cogeprkarimii cie yronuit
TEKCT:

Mercury

Venus

Earth

Mars

Jupiter

Saturn

Uranus

Neptune

Jasee 3amycTuM nporpamMmy (¢ ydeToM Tekyiiero pabodero karasioral):

with open('plan.txt', 'r') as file:
planets = file.readlines ()

print (planets)

for planet in reversed(planets) :
print (planet.strip())
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B PE3yIbTaTe BBIIIOJHCHUS IIOJIYyYHM.

>>>

=== RESTART: C:\Python35-32\file examples\file reader.py ====
["Mercury\n', 'Venus\n', 'Earth\n', 'Mars\n', 'Jupiter\n',
'Saturn\n', 'Uranus\n', 'Neptune']

Neptune

Uranus

Saturn

Jupiter

Mars

Earth

Venus

Mercury

>>>

KommeHnTapuy k MCXOJHOMY TEKCTY IIPUBEJECHBI Ha CIEAYIOIIEM PUCYHKE!

['Mercuryin', "Venus\n’, ‘Earth\n’, '"Mars\n’, ‘Jupiter\n’, ‘Saturn\n’, 'Uranus\n’, "Neptune\n’]

open('plan.txt', lI") f||e YWTaeT coaepxMMoe

thanna B Buge cnucka
— = = CTPOK

-

planets = file.readlines() <~ crotpanner

-

- obpaTHom nopsgke

print(planets) =T

-

planet reversé‘a(planets)z

BO3BPALLAET KONWIO
CTPOKM, U3 KOTOpPOM

pl"int(p|anet.strip()) «—----"""""" yaaneH cumeon ‘\n’

Ucnonw3yiiTe creayromuii cnoco0d dYTeHHs W3 (Qaiia, €clid XOTHTE CHellaTh HEKOTOphIe
ofepauu ¢ KaXI0M M3 CTPOK, HauWHas C TEKyIled MO3UIMH (ailloBOro Kypcopa J0 KOHIA
daiina:

with open('plan.txt', 'r') as file:
for line in file:
print (line)
print (len(line.strip()))
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Pe3yJ'II>TaT BBITIOJIHCHUS .

>>>
==== RESTART: C:\Python35-32\file examples\file reader.py ====
Mercury

7
Venus

Earth

Mars

4
Jupiter

7
Saturn

o
Uranus

6
Neptune
7

>>>

Crnenyrouuii mpuMep MPOU3BOAMT 3aMUCh CTPOKH B daitn. Ecnu daiina ¢ ykazaHHBIM UIMEHEM B
paboueM Kartajore HET, TO OH OyAeT co31aH, eciau (aili ¢ TAKUM UMEHEM CYIIECTBYET, TO OH
oyner [IEPE3AIIMCAH:

with open ("top.txt", 'w') as output file:
output file.write("Hello!\n")
# MeTonm write () BOB3BpamaeT UMCIIO BAlMCAHHBIX CUMBOJIOB

Jnst moGaBneHust CTPOKH B (haitsl HEOOXOAMMO OTKPHIThH (aiii B pexkume «a» (cokp. ot append):

with open ("top.txt", 'a') as output file:
output file.write("Hello!\n")

Vnpaxuenue 18.1
OtcoptupoBanHoe 1o andaBuTy coaepkumoe (aiima plan.txt momecture B aiin
sort_plan.txt.
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Crnenyromuii mnpuMmep TOKa3bIBaeT, KaK MOXXHO HampsMylo oOpamarbes K  (hailiam,
HaxoAAuMMcs B cetu MHTepHeT:

import urllib.request
url = "http://dfedorov.spb.ru/python3/src/romeo.txt"
with urllib.request.urlopen (url) as webpage:
for line in webpage:
line = line.strip/()
line = line.decode('utf-8"') # mnpeobpasyem Tun bytes B utf-8
print (line)

Ynpaxuenue 18.2
HanwumuTe nporpammy, kotopas cozaaer (renepupyer) noiHoueHubiii HTML-10KyMeHT,
COJIep KaIIiil TEKCT, MPUBEACHHBIN 1Mo cchlike: http://dfedorov.spb.ru/python/files/tutchev.txt
W TOJ1 TEKCTOM pa3Meriiaet kaptuHky: http://dfedorov.spb.ru/python/files/tutchev.jpg
[Mpumep wurorosoro HTML-mokymenra: http://dfedorov.spb.ru/python/files/p.html (o6pature
BHUMaHHE Ha KOJ| CTpaHuIlbl, cogepskarieii HTML-tern).
BrinonnuTte 00paboTKy OMKOOK.
PS. B MOMEHT YTCHHS U 3alMCH MCIIONB3YiTe napameTp ¢pyukmnuu open() encoding="utf-8".

dnst cipaBku. Pery/isspHbie BbIpaKeHUs

Python mogiepkiBaeT MOIIHBIA S3BIK PETYISPHBIX BLIpa)KeHHﬁ44, T.. IIA0JOHEI, II0
KOTOPBIM MOKHO MCKaTh/3aMEHSITh HEKOTOPBIH TEKCT.

Hampumep, perynspHoe BblpakeHue '[ea]' o3HauaeT 000 CHMBOJN M3 Habopa B
CKOOKax, T.e. peryisipHoe BblpaxeHue 'r [ea]d' coBmagaer ¢ 'red' u 'radar', HO HE CO
CI0BOM 'read'.

Jiist paboThI ¢ peryasipHbIMU BBIPAXKEHUSIMH HEOOXOIMMO UMIIOPTUPOBATh MOAYJb rE!

>>> import re

>>> re.search("r[eald", "rad") # ykasoBaeM mWabJIOH M TEKCT

< sre.SRE Match object; span=(0, 3), match='rad'>

>>> re.search("r[ea]d", "read")

>>> re.search (" [1-8]", "3") # umer coBnameHreM C JOOEM UMCIIOM M3 MHTEPBAJIA
< sre.SRE Match object; span=(0, 1), match='3"'>

>>> re.search("[1-8]", "9")

>>>

B cnyuae coBmameHuss TekcTa C IIAOJOHOM BO3BpamiaeTcs OOBEKT match45, MHaye
BO3Bpalaercs None.

VYnpaxuenue 18.3
Haiigure B ¢aiine (paiin HaXOIUTCS B CEeTH WutepHer):

http://dfedorov.spb.ru/python/files/mbox-short.txt crpoku, cozepkaimue mOYTOBBIE —aapeca.
3anumuTe HaliIeHHbIE CTPOKH B (aiia ¢ mmeHem mail.txt.

VYpaxunenue 18.4

Ouncture ¢aitn or HTML-teros: http://dfedorov.spb.ru/python/files/p.html
BeiBenuTe Ha dKpaH «UHCTBIN» TEKCT. PS. MOXKHO MCIIONIB30BATh TOJIBKO CTaHAAPTHBIC MOJIYJIH
Python.

44 gOKYMeHTa!!I/Iﬂ 110 PETYJAPHBIM BbIPpAKCHUAM
5 gOKYMeHTa!!I/Iﬂ 110 06L€KTY match


http://dfedorov.spb.ru/python/files/tutchev.txt
http://dfedorov.spb.ru/python/files/tutchev.jpg
http://dfedorov.spb.ru/python/files/p.html
http://dfedorov.spb.ru/python/files/mbox-short.txt
http://dfedorov.spb.ru/python/files/p.html
https://docs.python.org/3/howto/regex.html
https://docs.python.org/3/library/re.html#match-objects
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VYupaxuenue 18.5
OmnpenenuTe 4acTOTy BCTPEUAaEMOCTH BCEX CIOB Ui  TEKCTa, HAXOJIAIIErocs B CETH

Wnrepnert: http://dfedorov.spb.ru/python3/src/romeo.txt PS: ucnons3yiite cioBapu (dict).

VYnpaxuenue 18.6

Onpenenure Tpu HauboJiee MOMYJSIPHBIX BUAA CHOPTa B CTpaHe, UCXOMAS U3 KOJIMYECTBA
IMMOCTPOCHHBIX CIIOPTHUBHBIX O6’beKTOB JJIA HUX.

daiin ¢ qaHHBIMU HaxomuTcs o azapecy: http://dfedorov.spb.ru/python3/sport.txt

1
ﬁ S

Fncw MapCTBeRnoe GIOMKETHOE YUpeskaeHHe Topola MOCKBE!

Kpoinatekas yn, 16, Mocksa, Pocens, 121609 'KOHBKODEXHBI copT
Cncpmsnhm KpbimaTckoe D
2 I'opHOMELKHEL KoMIUIeKe Vass-Tay Oxradpeckuii, Pocent, 452613 CHOYOOPA , FOPHOMECKHEN copT | 310 0 36,57
3 SAaRHE CIOPTHBHO-TPEANPOBOYHONO UCHTPA IPMINATB |10 100 Megpms, Poccis, 249950 BoneiiGon , cambo 500 200 1.0826
BHIIOB CIIOpTa
4| DyTOONBHEOE TI0JIE C HCKYCCTBEHHBIM TOKPBITHEM Jesonckas, 12 A, Oxtabpeexmit, Pocena, 452600 0 12
T OpHONBDKHBIH IEHTD C HEKeHepPHOH 3alIHTOl TepPHTOPHI, Kpachas o . Coun, Poccus, 354392 rupnumzmafmi cnoprt, 10450 0 21
xpebet Anbra, ypoumrme Posa XyTop CIIOPTHBHBIH TYPHIM

6| OtxprrToe Axmmoreproe Obmectso Crammon CTIAPTAK Dpysze, 15, Hopocubupek, Poccusa, 630091 Bomefibon 350 13487 7.1024

Jlenossiit cTamnos «Coxom BlomkeTroe obpasopaTemsHOe
VUpeXKIeHHe quaLLICKDfI pemyﬁmna{ [ONOIHHTEJIBHOTO
meteii «Ci JETCKO-

JKemm KpyTosofi, 1A, Hosouebokeapek, Pocens, 429951 120 1800 4325

7 . .
FOHOIITECKAs CIOPTHBHAS IIKOJIA OIHMIHACKOTrO pesepsa Ne 4
0 XOKKelo ¢ 1aiidoit» MHEHCTepCTEa 0 H3HIeCKOH
KVJIBType, CIOPTY H TypHsMY TyBamcKoit pecmybmixm

[Tonst (cTonOupl) daiina:
® TOPSAKOBBIN HOMEpP CTPOKH;
® HAaWMEHOBAHUE CIIOPTUBHOTO OOBEKT;
® TIOJHBIN aJIpec CIIOPTUBHOTO OOBEKTA;
® BHJIBI CIIOPTA, JJII KOTOPBIX NIPETHA3HAYCH CIIOPTUBHEIN O0BEKT;
® [IPOMYCKHAas CIOCOOHOCTh OOBEKTa,;
® BMECTHUMOCTH OOBEKTA;
e mromaas oobekTa (I'a).
Paznenurens Mexay nossimu (ctosbiiamu) B ¢aiine: '\t
Koauposka ¢aiina: 'cpl251"
PS: mist cOopa CTAaTUCTHKKA MOXKHO BOCIIOJIb30BaThes ciioBapeM (dict), Mocie Yero mpoBeCTH
€ro COPTUPOBKY 110 3HAYCHHIO.

CopTupoBka crucka:

>>> sorted("This is a test string from Andrew".split())
['"Andrew', 'This', 'a', 'from', 'is', 'string', 'test']

>>> str.lower ("a")

lal

>>> str.lower ('Andrew')
'andrew'

CopTupoBKa ¢ MpEeaBAPUTEIHHBIM NMPUMEHEHHEM K KaXJAOMY JJIEMEHTY CIHCKa CTPOKOBOTO
Meroga lower (). MeToa yka3bIBaeTCs B Ka4e€CTBE 3HAUEHUS IMapameTpa key.
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>>> sorted("This is a test string from Andrew".split (), key=str.lower)
['a', '"Andrew', 'from', 'is', 'string', 'test', 'This']

Co3nanuie 1 COPTHPOBKA CIIOBAps 110 3HAYCHUIO:

>>> d={"tl":2, "t6e":5, "t9":1}
>>> d

["€9%s 1, "€6's 5, VY€Elvs 2}
>>> sorted (d)

["t1l', '"te', 't9']

>>> d.get ('tl")

2

>>> sorted(d, key=d.get)
['t9', '"tl1', '"t6']
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19. O6beKTHO-OpHEHTHPOBAHHOE MPorpaMMupoBanue B Python

19.1 Ocnosbl 00beKMHO-0PUEHMUPOBAHHO20 NOOX00d

Panee ™Mbl TOBOpHAM O TOM, uro Python sBisieTcss MOJIHOCTBIO OOBEKTHO-
OPUEHTUPOBAHHBIM S3BIKOM IPOrPaMMHUPOBAHHUSA, HO MOAPOOHO HE paccMaTpuBajIM, YTO AITO
o3HayaeT. BepHemcs k 3ToMy BOIPOCY, HAYHEM C IPUMEDPA.

[Ipennonoxum, dYTO CymiecTByeT HAOOp CTOKOBBIX II€PEMEHHBIX Ui OIMCAHHUSA aJpeca
IIPOXKUBAHUS HEKOTOPOI'O YEJIOBEKA!

addr name = 'Ivan Ivanov' # umsa uyejioBeka
addr linel = '1122 Main Street'

addr line2 = "'

addr city = 'Panama City Beach'

addr_state = 'FL'

addr zip = '32407' # wmHDekc

Hanwmewm ¢yHKIuIo, KoTopasi BRIBOIUT Ha YKpaH BCIO HH()OPMAITHIO O YEIOBEKE:

def printAddress (name, linel, line2, city, state, zip):
print (name)
if (len (linel) > 0):
print (linel)
if (len (line2) > 0):
print (line2)
print (city+", "+state+" "+zip)

# BpI130B (pyHKIINH, IEpeadya apryMeHTOB:
printAddress (addr name, addr linel, addr line2, addr city, addr_ state, addr zip)

B pe3synbrare paboThl IPOrpaMMBl:

======== RESTART: C:/Python35-32/addr.py ========
Ivan Ivanov

1122 Main Street

Panama City Beach, FL 32407

>>>

[Ipennonoxum, 4To N3MEHUIUCH HaYaJIbHBIE YCIOBHS U Y YEJIOBEKA B aJpece MOSBUIICS BTOPOM
unjekc. [louemy 651 1 HeT? Co3/1a1MM HOBYIO IIEPEMEHHYIO!

# moGaBuMM HepeMeHHY, COIepXallyl MHIEeKC
addr zip2 = "678900"
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N3mennm pynknuoo printAddress () ¢ y4eTOM HOBBIX CBEICHHIA:

def printAddress (name, linel, line2, city, state, zip, zip2):
# moBaBusm mapameTp zip2
print (name)
if (len (linel) > 0):
print (linel)
if (len (line2) > 0):
print (line2)
# moGaBuiM BBIBOI Ha DSKPaH [EepeMeHHOMW zip2
print (city+", "+state+" "+zip+zip2)

# Iobapuau HOBHII apryMeHT addr zip2:
printAddress (addr name, addr linel, addr lineZ2, addr city, addr_ state,
addr zip, addr_ zip2)

[Tpuniock HECKOJBKO pa3 J00aBUTh HOBBIM HHAEKC, 4yTOObl (GyHKIHS printAddress ()
KOPPEKTHO OTpaboTaja MpH HOBBIX YCIOBUAX. Kakoil HEOCTATOK Y PACCMOTPEHHOTO MOAX0/1a?
OrpomMHOe KOJMYECTBO mepeMeHHbIXx! UeM OoJibllie CBEICHUIN O YeIOBEKE XOTUM 00padoTaTh,
TeM OOJbIlIe MEPEMEHHBIX MbI JOJKHBI cO3/1aTh. KOHEUYHO, MOXHO MOMECTUTh BCE B CIIMCOK
(a;eMeHTaMH CITUCKa Toraa OyayT cTpoku), HO B Python ects Gosee yHUBepCalbHBIH MOAXO.
JUTst paboThI ¢ HAOOpaMu Pa3HOPOAHBIX JaHHBIX, OPUEHTUPOBAHHBIN Ha OOBEKTHI.

Co3gamuM CTPYKTYpY HaHHbIX (kracc) ¢ umeHeM Address, KoTopas OyaeT coaeparb
BCE CBEJICHMsI 00 aJipece YeIoBeKa:

class Address(): # wuMsa kjacca BHOVpPaeT IPOTPaAMMUCT
name="" # moJyig kJjacca
linel=""
line2=""
city=""
state=""

Zip:" "

Kiacc 3amaer mrabiion /it XpaneHus ajapeca. [IpeBpaTuTh maba0H B KOHKPETHBIN aJpec MOXKHO
4 47.
yepes cozanue oovexma (9xKzemnispa) ® kmacca Address?:

homeAddress = Address|()

TenepL MOKEM 3aIlOJTHUTH I0JIsI 00bEKTa KOHKPCTHBIMM 3HAYCHUSMU .

# zanojiHgeM oJie name ofbekTa homeAddress:
homeAddress.name="Ivan Ivanov"
homeAddress.linel="701 N. C Street"
homeAddress.line2="Carver Science Building"
homeAddress.city="Indianola"
homeAddress.state="IA"
homeAddress.zip="50125"

*® B Python Kiacchl ABISIOTCS 06BEKTAMHE, HO TS YIPOIIEHHS CKAKEM, UTO 3TO MAGI0H
" BenomunTe 0 Co31aHMH 00BEKTa Kiacca int: a = int ()
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Co3maguMm eme oaMH O00BEKT Kinacca Address, KOTOPBIH COAEPXKHUT HHGOPMALUIO O
3aropoJHOM JIOM€ TOTO K€ YEJIOBEKa:

# mepeMeHHasa COIEPXUT ampec obbekTa kjacca Address:
vacationHomeAddress = Address ()

3amanum 1mosis o0beKTa, apec KOTOPOTO HAXOUTCS B IEpeMEHHON vacationHomeAddress:

vacationHomeAddress.name="TIvan Ivanov"
vacationHomeAddress.linel="1122 Main Street"
vacationHomeAddress.line2=""
vacationHomeAddress.city="Panama City Beach"
vacationHomeAddress.state="FL"
vacationHomeAddress.zip="32407"

BreiBeneM Ha »kpaH HH(pOpPMAIMIO O TOpPOJAE JUISI OCHOBHOIO M 3arOpPOJHOTO aapecoB
MPOXUBAHUS (Uepe3 yKka3aHue UMEeH 00BEKTOB):

print ("OcHoBHOM anmpec npoxmBaHusa "+homeAddress.city)
print ("Agpec 3aroponHoro moma "+vacationHomeAddress.city)

N3mernM nCXOmHBIA TEKCT QyHKIHMH printAddress () € y4eTOM IMOJTYYCHHBIX 3HAHHHA 00

00BEKTaX:
def printAddress (address): # nepemaem B GyHKLUMIO OOBEKT
print (address.name) # BEIBOOMM Ha 5KpaH I[oJie OoO0BeKTa

if (len (address.linel) > 0):
print (address.linel)
if (len (address.line2) > 0):
print (address.line2)
print (address.city+", "+address.state+" "+address.zip)

Ecnu 00bekThl homeAddress u vacationHomeAddress paHee ObUIM CO3/IaHBI, TO MOKEM
BBIBECTH MH(OPMAIIHIO O HUX, IEpeaB B KadecTBe apryMeHTa pyHkuuu printAddress () :

printAddress (homeAddress)
printAddress (vacationHomeAddress)

B PE3yabTaTe BHIOJHECHUS IIPOTPAMMBI IIOJTYYHM:

========= RESTART: C:/Python35-32/addr2.py ==========
Ivan Ivanov

701 N. C Street

Carver Science Building

Indianola, IA 50125

Ivan Ivanov

1122 Main Street

Panama City Beach, FL 32407

>>>
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Bo3MoxHOCTH KI1acCcOB U 00BEKTOB HE OIPAaHUYMBAIOTCS JHUIIB 00bETUHEHUEM TIEPEMEHHBIX 110/
OTHUM HMMEHEM, T.e. XpaHEHHEM COCTOsiHHA oObekTa. Kiaccel Takke IMO3BOJSIOT 33JaBaThb
¢yHkuuu BHYTpH ceOsi (METoAabl) UIsi padOThl C MOJIIMU KJlacca, T.€. BIMATh HA TMOBEICHHE
00BEKTA.

Coznanum kinace Dog:

class Dog() :
age=0 # BOBpacT cobakwu

wn

name= # nMa cobaxwu
weight=0 # Bec cobaxu
# I[epBBIM apI'yMeHTOM JIOOOT'O MeToIa Bcerma sBjdercs self, T.e. cam oOBekT
def bark(self): # boyHKUMS BHYTPM KJIaCcCa HASBHEBAETCS METOIOM
# self.name - ofOpameHre K MMEHM TeKylero oObeKTa-coBaku

print (self.name, " roBopuT Tar")

# CozmammMm obwexT myDog kjacca Dog:
myDog = Dog ()

# I[pmcBoMM 3HaueHMd NOJAM oObeKTa myDog:
myDog.name="Spot" # I[IpuOoyMeBaeM MMS CO3IaHHOM cobake

myDog.weight=20 # YxaspiBaeM Bec cobaku

myDog.age=1 # BospacT cobakwu

# BrizoBeM MeTon bark () ofwexkTa myDog, T.e. HNONpocuMM cofakKy HOOaThb I'OJIOC:
myDog.bark ()

# TomHasa topma mysa BeE3OBa MmeTona myDog.bark () 6ymer: Dog.bark (myDog),
# T.e. mosHas dopmMa TpebOyeT B KaUeCTBE INEepBOTO apryMeHTa caM ofwekT - self

PesynbTar paboThl mpOrpaMMBI:

========== RESTART: C:/Python35-32/ndog.py ========
Spot roBOpPUT rasB
>>>

JlaHHBIN IpUMEp IEMOHCTPHPYET 00BEKTHO-OPHEHTHPOBAHHBIM MOIX0/] B MPOrPaMMHPOBAHHH,
KOTZIa CO3Aal0TCSl OOBEKTHI, NPHONMKEHHBIE K pealbHON Ku3HHM. Mexay oObeKkTaMu
NPOHUCXOIUT B3aHMMOJICHCTBHE MO CPEICTBAM BBI30Ba METOAOB. [loysi 0OBbekTa (TIepeMeHHEIE)
(UKCHPYIOT €ro COCTOSIHUE, a BHI30B METOJIa MPHUBOAUT K PEaKIUU OOBEKTa U/HIH W3MEHEHHIO
€ro cocTosiHMS (M3MEHEHHUIO TIEPEMEHHBIX BHYTPH 00BEKTA).

Vnpaxuenue 19.1
Coznaiite knacc Cat. Ompenenute aTpuOyThl name (ums), color (uBeT) U weight
(Bec). [obGaBeTe MeTom moja HazBaHUEM meow («MsykaHbe»). Co3maiiTe o0BeKT kiacca Cat,

YCTAaHOBHUTC anI/I6yTBI, BBIBOBHUTC METOJ mMeOow.
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B mnpenpimymem mnpumepe MexAy co3gaHueM oOwbekta myDog kilacca Dog H
MPUCBOEHUI0O €My HMeHH (myDog.name="Spot") MNponuio HEKOTOpoe BpeMsa. Moker
CIIy4UTbCS TaK, YTO MPOTpaMMHUCT 3a0yJeT yka3aThb UMsS U Torja cobaka Oyner Oe3bIMSHHAs —
TaKOro JOMYyCTUTh Mbl He MoxkeM! M30exarh mogoOGHON OMMOKM IMO3BOJSIET ClEeHUalbHBIN
MeTOJl (KOHCTPYKTOp), KOTOPBI BBI3BIBAETCS Cpa3y B MOMEHT CO3[JaHUsl 00BbEKTa 3aJaHHOTO
KJjiacca.

CHaygana paccMOTpUM pabOTy KOHCTPYKTOpa B OOIIEM BHIE:

class Dog () :
name:" "
# KOHCTPYKTOP BHS3EHBAETCS B MOMEHT CO3IaHusa OOBEeKTa STOTO THUIla;
# coeumanbHBl MeTOon Python, nosTomMy IBa HWXHYX NOOUEPKUBAHUS
def init  (self):

print ("Pommuiack HOBag cobakal!")

# Cozmaem cobaky (ofwekT myDog kjacca Dog)
myDog = Dog ()

3arycTuM nporpammy:

========== RESTART: C:/Python35-32/dogl.py ==========
Pommmnacbe HOBas cobaka!
>>>

PaccMoTpuM npumMep nprucBoeHUsl MIMEHHM cO0OaKH Yepe3 BhI30B KOHCTPYKTOpA Kilacca!

class Dog() :
name=""
# KoHCTpyKTOD
# BEI3BRIBAETCS Ha MOMEHT CO3IaHMS OO0BEeKTa 3TOTO TUla
def init  (self, newName):
self.name = newName

# CozmaeMm cofaky M yCTaHaBJIMBAEM €& MMS:
myDog = Dog ("Spot")

# BroBecTu mMsa cobaku, yOeIMTbCsa, YTO OHO OBUJIO YyCTAHOBJIEHO
print (myDog.name)

# Crnemymomas KOMaHOa BHOACT OWMUOKY, MNOTOMY HYTO
# KOHCTPYKTOPY HE OBUIO MepemaHO WM
# herDog = Dog()

PesynbTar paboThl mpOrpaMMsl:

========= RESTART: C:/Python35-32/dog2.py =========
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Tenepp uMs cobaku NpUCBAMBAETCS B MOMEHT €€ co3JaHus. B KOHCTpyKTOpe yKaszaiu
self.name, T.K. MOMEHT BbI30Ba KOHCTPYKTOpa BMECTO Self MOICTaBUTCS KOHKPETHBIN
00BEKT, T.¢. myDOg.

B mpenpinymeM npumepe isi oOpamieHusi K UMEHU COOaKkd Mbl BBIBOJWJIM Ha JKpaH IOJie
myDog.name, T.€., IIEPEBOASI Ha S3bIK PEaJIbHOIO MHpA, MBI 3ajie3ajld BO BHYTPEHHOCTHU
00BbEeKTa W JOCTaBaIM OTTyda HH(OpManuio. 3BYYHT IHKYTKOBATO, IO3TOMY OO€CIednM
«TyMaHHBIE» METOIBI 1151 paboThl ¢ UMEHEM 00beKTa-cobaku (setName u getName):

class Dog () :
name=""
# KOHCTPYKTOP BEIBEIBAETCS B MOMEHT CO3IaHusa OO0BeKTa 3TOTO Kjacca
def init  (self, newName) :
self.name = newName
# MoxeM B Ji0OOM MOMEHT BEI3BATHL METOI UM M3MEHUTH MMS COBaKU
def setName (self, newName) :
self.name = newName
# MoxeMm B Ji0OOM MOMEHT BEI3BATHL METOI UM Y3HATH MMS COOaku
def getName (self):
return self.name # BO3BpalmaeM TeKylee uMa OO0BLeKTa

# CosmaeM cobaKy C HaudaJIbHEIM MMEHEM:
myDog = Dog ("Spot")

# BoIBOOMM MMS COOaKM:
print (myDog.getName ())

# YcTaHOBMM HOBOE MM COOaKmM:
myDog.setName ("Sharik™)

# IIoCcMOTPMM M3MEHEHUS MMEHN:
print (myDog.getName ())

[IpoBepum, uto Bce paboTaer:

========== RESTART: C:/Python35-32/dog3.py ===========
Spot

Sharik

>>>

VYnpaxuenue 19.2

1. Hanuminte ko1, ONMCHIBAIOIIMI Ki1acc Animal:
e 100aBbTE aTPUOYT UMEHU )KMBOTHOTO
e 5100aBbTE METOX eat (), BRIBOmAIMNA «HsaM-HsaM»
e no0aBbTe MeTONBI getName () u setName ()

e n006aBbTe MeTOa makeNoise (), BRIBOAAIINHN «Ms 5KMBOTHOTO TOBOPUT [ ppp»

e 100aBbT€ KOHCTPYKTOp Kiaccy Animal, BeBoOASmHN «Pomuimoch KUBOTHOE HMS
JKHUBOTHOTO»

113



«Python: 6picTphIit cTapT» http://dfedorov.spb.ru/python3/

2. OcHOBHas nporpamma:
®  CO37aiiTe KMBOTHOE, B MOMEHT CO3JIaHHS OIPEACIUTE €r0 UMs
e y3HAlTe MMs )KHBOTHOTO Yepe3 BHI30B MeTo/1a getName ()
® W3MEHHUTE UM )KMBOTHOTO Yepe3 BBI30B MeTOoAa setName ()

e BBI30BUTE eat () mmakeNoise () s KUBOTHOTO

VYnpaxuenue 19.3

Cozpnaiite knacc StringVar s padoThl CO CTPOKOBBIM THUIIOM JAaHHBIX, COJAEPIKAIITUN
MeToabl set () u get (). Meroxg set () CIYXUT M9 U3MEHEHUS COACPKUMOTO CTPOKH,
get () — mna nomydeHus cojaepxkumoro crtpoku. Cozmalite oObekT Tuna StringVar u
MPOTECTUPYHTE €r0 METOBI.

VYnpaxuenue 19.4
Co3pmaiite kimacc Touka Point, mo3BosisAoummii paboTraTh ¢ KoopAMHaTaMu (X, Y).
Jlo6aBbTe HEOOXOAMMBIE METO/IbI KJIacca.
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19.2. Hacneoosanue ¢ Python

OOBEKTHO-OPUEHTHUPOBAHHBIN IMOAXO0/ B IPOrPAMMHUPOBAHNN TECHO CBSI3aH C MBIIUICHUEM
4yenoBeka, ¢ paboroit ero mamsatd. s Toro uytoObl HaMm Jydmie MoHATH cBoicTtBa OOII,
paccMOTpUM MOJIENIb XpaHEHHs] U W3BJICYEHHs] MHPOpMAIMM U3 MaMATH YeloBeKa (MOeNb
npenioxkeHa ydeHoiMu KommH3oM 1 KBI/IJ‘IJ‘II/IaHOM)48. B cBoem »skcnepuMeHTE OHHU
HCIIOJIb30BAIM CEMAaHTUYECKYIO CE€Th, B KOTOPOW ObUIH MPEICTaBICHBI 3HaHUS O KaHapehKe:

' Ect
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P 4 - [Buraetcs
F
- e = -
| UmeeT kpbinba |-~ o
S ——— 7 (T
. Nveet nepest 1 4V (ileraer
) = ==, o
7 N
7 Mg
/ \\
/
/ \\
/, h
N
/ ; am - \\ 3 -z Ho
4 i .
’ ;1 MoxeT neTb S« _ ! Bbicokuit
Kanapenka - - - - - — - - Crtpayc
i OHa xenTas | . He netaert
Hanpumep, «kanapeiika — 3TO »KelTas NTHLA, KOTOPAask YMEET IEThb», «ITHULBI UMEIT

nephbsi U KPbUIbsl, YMEIOT JIETaTh» W T. M. 3HAHUS B ATOW CETHU MPEJACTABICHBI HAa Pa3TUUHBIX
YPOBHSIX: HA HUKHEM YPOBHE pacriojiararTcsi 0ojiee YaCTHbIC 3HAHUS, a HA BEPXHUX — OoJjee
obmue. Ilpu TakoM moaxone aisi MOHMMaHHS BbICKa3biBaHUsA «KaHapeilka MOMXKET JIeTaThy
HEOOXOIMMO BOCIIPOM3BECTH WMH(OPMALIMIO O TOM, YTO KaHapehHKa OTHOCHUTCS K MHOXECTBY
NTHUI], ¥ Y TITHUI] €CTh 00Ilee CBOWCTBO «IETaTh», KOTOPOE pacIpocTpaHsercs (Haciedyemcs) v
Ha KaHapeek. JlaGopaTopHble SKCIEpUMEHTHI TOKa3aldH, YTO pPEaKIHH JIOACH Ha MPOCThIS
Borpochl Tuna «Kanapeiika — »3to mruna?y, «Kanapeiika moxer jetats?» win «Kanapeiika
MOXET MeTh?» paznuyarorcs mo BpeMeHd. OTBeT Ha Bonmpoc «MOXKET JIu KaHapehKa JeTaTh?»
TpeOyeT OOIBIIETO BpeMEHH, YeM Ha Bompoc «MoskeT im KaHapedka meTb». [lo MHeHHIO
Konnmunaza u Kwimnana, 5To CBA3aHO ¢ TeM, 4TO WH(MOpMAIUs 3allOMUHAETCS YEIOBEKOM Ha
HanOoJiee a0CTpaKTHOM ypoBHE. BMecTo TOro 4To0bl 3aIIOMUHATH BCE CBOMCTBA KaXKIOW MTHIIHI,
JIOJIA 3aIIOMUHAIOT TOJBKO OTJIMYUTEIBHBIE OCOOCHHOCTH, HAIPUMED, JKEITHIA IIBET U YMEHHUE
MeTh Y KaHapeeK, a BCe OCTalbHBIE CBOWMCTBA MEpPEHOCATCS Ha Oolee aOCTpaKTHBIE YPOBHH:
KaHapeika Kak NTHIAa yMEEeT JIeTaTh U MOKPHITA MEPhsIMU; MTULIBI, OYAyYU KUBOTHBIMH, JbIIIIAT
U NUTATCS W T. A. JleMCTBUTENbHO, OTBET HAa BOMpPOC «MOKET U KaHapeWka JbIaTh?»

48
I'aBpunosa T.A., Mypomues J[.1. UnTennekTyanbHble TEXHOJIOTUU B MEHEKMEHTE: HHCTPYMEHTBI M CUCTEMBI
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TpeOyeT O0JIbIIEro BPEMEHH, T. K. YEJIOBEKY HE0OX0IMMO MPOCIeIOBaTh M0 UEPAPXUH MOHATUN
B cBoeil mamaTu. C pyroil CTOpOHBI, KOHKPETHBIE CBOMCTBAa MOTYT IEPEKpHIBATh OoJsiee oluiue,
9TO TaKXke TpeOyeT MEHBIIEro BpeMEeHH Ha o0paboTky wHpopmanuu. Hampumep, Bompoc
«MoeT 1 cTpayc JIeTaTh» TpeOyeT MEHbBIIEro BPeMEHH Ui OTBETa, yeM Borpockl «Mmeer mu
CTpayc Kpbulbsi?» Win «MOXKET JU CTpayC AbIIIATH?».

YnoMmsiHyTO€ BBIIIE CBOMCTBO HAcleAOBAaHMS HAILIO CBOE OTPaKEHHE B OOBEKTHO-
OpPUEHTUPOBAHHOM MIPOTPAMMUPOBAHUH.

K npumepy, HEoOXoAMMO cO3/aTh MPOTrpaMMy, COJAEPIKALIYI0 OIUCAaHHE KJIacCOB
Paborauka (Employee) m Kimenra (Customer). DTu Kigacchl HMMEIOT OOIIME CBOMCTBA,
NPUCYIIUE BCEM JIIOSIM, IMOITOMY CO3/IaAUM Oazoebii kinacc Yenosek (Person) u naciemayem ot
Hero doueprue kinacckl Employee u Customer:

Person

/\

Employee Customer

KOI[, OHI/ICBIBaIOH_II/Iﬁ HEPaApPXHIO KIIACCOB, IPEACTABIICH HUXKE .

class Person() :
name="" # uMa y J000T0 UeJioBeKa

lass Employee (Person):
job_ title="" # HaMMeHOBAaHME IOJIXKHOCTU pPaboTHMKA

class Customer (Person) :
email="" # mouTa KJIMEHTa

COBI[@.I[I/IM 0OBEKTHI HA OCHOBE KJIACCOB M 3aITOJTHUM HX ITOJIS:

johnSmith = Person ()
johnSmith.name = "John Smith"

janeEmployee = Employee ()
janeEmployee.name = "Jane Employee" # noJjie HacjenyeTcs OT kjacca Person
janeEmployee.job title = "Web Developer"

bobCustomer = Customer ()
bobCustomer.name = "Bob Customer" # moJsie HacjemyeTcs OT KJjlacca Person
bobCustomer.email = "send me@spam.com"

B oOwektax kmaccoB Employee m Customer MHOSBWIOCH MOJIE name, yHAcJA€AOBAHHOE OT

KJj1acca Person.
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[Tomumo ToJIe#t 6a30BOTO Ki1acca MPOUCXOIUT HACIEIOBAHUE METOIOB!

class Person() :
name=""
def init  (self): # KOHCTPyKTOp 0a30BOTO KJjacca

print ("CozsmaH uejioBek")

class Employee (Person):
job title=""

class Customer (Person):
email=""

johnSmith = Person ()
janeEmployee = Employee ()
bobCustomer = Customer ()

PesynbraT paboThI MPOrpamMMBbL:

========= RESTART: C:\Python35-32\person.py =========
CozmaH d4eJIoBeK

Co3maH dYeJIOBEK

Co3maH dYeJIOBEK

>>>

TakuM 00pa3oM, MHpU CO31aHUU OOBEKTOB BBI3BIBAETCS KOHCTPYKTOp, YHACJIEJOBaHHBIA OT
6a3oBoro kiacca. Ecnu ouepHue Kiacchl cojepikKaT COOCTBEHHBIE METObI, TO BBIIOIHATHCS
OyayT OHM:

class Person() :
name=""
def init (self): # KOHCTPyKTOp 0a30BOTO KJjacca
print ("Cozman uejoBek")

class Employee (Person):

job title=""
def init (self): # KOHCTPYKTOP HOYEpHEroO KJjacca
print ("Coszman paboTHUK")

class Customer (Person):
email=""
def init (self): # KOHCTPYKTOp IOYEPHEIO KJjacca
print ("CoszsmaH nokxynatesb")

johnSmith = Person ()

janeEmployee = Employee ()
bobCustomer = Customer ()
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PesynbTaT paboThl MpOTpaMMEL:

>>>

========== RESTART: C:\Python35-32\person.py ==============
Co3maH dYeJIOBEK

CozmaH pabOTHUK
CosmaH HnokylaTelslb
>>>

Buaum, 4ro B MOMEHT coO37aHHs OOBEKTAa BBI3BIBAETCS KOHCTPYKTOP, COJACPIKAIIMNCT B
JIOYEpPHEM KJiacce, T.e. KOHCTPYKTOP JOYEPHEro Kiacca Mepeonpeieni KOHCTPYKTOp 6a30BOro
KJacca.

[Mopoii TpeOyeTcst BBI3BaTh KOHCTPYKTOP 0a30BOI0 Kilacca U3 KOHCTPYKTOpa JOYEPHEro Kiiacca:

class Person () :
name=""
def init  (self):
print ("Coszman uejioBek")
class Employee (Person):
job_title=""
def init  (self):
Person. init  (self) # BE3EHBaeM KOHCTPYKTOpP 6a30BOTO Kjacca
print ("Cozman paboTHMK")
class Customer (Person) :
email=""
def init  (self):
Person. init  (self) # BH3EBaeM KOHCTPYKTOP 0a30BOTIO KJjacca
print ("CoszmanH nokymnareJjb'")

johnSmith = Person ()
janeEmployee = Employee ()
bobCustomer = Customer ()

PesynbTar paboThl mpOrpaMMsl:

========== RESTART: C:\Python35-32\person.py
CozmaH d4eJIoBEeK

CozmaH dYeJIOBEK

Co3maH pa®oOTHUK

CosmaH UeJIoBEK

CozmaH nokKynaTeJsb

>>>

Yupaxnenue

1. Hamumure ko, onuceiBaronmii kiace Animal:
a) [lobaBbTe aTpUOYT UMEHH KUBOTHOTO.
b) Ho6Gaebre meton eat(), BriBomsmii «HsM-HsIMY.
c) [o6Gasbte metoabl getName() u setName().
d) Ho6aBsre meron makeNoise(), BeiBoasmii «VMs )KHBOTHOTO TOBOPUT [ 'ppp».
e) JloGaBbTe KOHCTPYKTOp Kiaacca Animal, BeiBosimuii «PoIUIOCH )KHBOTHOEY.
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2. Tlycte Animal Oymer poaurensckum mast kiaacca Cat. Merox makeNoise() xmacca Cat
BBIBOAUT «MMs xHBOTHOTO roBopuT Msy». Konctpykrop kinacca Cat BeiBogut «Pomuics kot»,
a TaK)KE BBI3BIBAET POJUTENBCKUN KOHCTPYKTOP.

3. Ilyctes Animal 6yzner poautensckum st kiacca Dog. Merox makeNoise() aist Dog BeiBoauT
«ms xuBotHOro ropoput I'aB». Koncrpykrop Dog BeiBogut «Poauiack cobakay, a Takxke
BBI3bIBAET POJUTENIBCKUI KOHCTPYKTOP.

4. Ocnosnas npoepamma. Kop, cozparomuii kota, 1Byx co0ak 1 0JHO IPOCTOE KUBOTHOE. [laiiTe
UMsI K&XKJIOMY KMBOTHOMY (4epe3 BbI30B MeTo/10B). Koz, BrizbiBatonumii eat() u makeNoise() aus
KaXJI0TO KUBOTHOTO.

19.3. Uepapxus nacnedosanus ¢ Python

B Python Bce cozmaBaemble Kiacchl HAacleqylOTCs OT Kiacca object. Co3maaumM Kiace
(coOCTBeHHBII THIT JAHHBIX) Point, B KOTOPOM ONpeAeinuM (IepeonpeaeIuM METO bl 6a30BOr0

Kjacca object) cmenmanbHele MeTogl  init (), egq (),  str ():
class Point
def init (self, x=0, y=0): # KOHCTPYKTOP yCTaHaBJMBaeT KOOPIMHATEH
self.x = x
self.y = vy
def eq (self, other): # MeTon mna cpaBHeHMA OBYX TOYeK
return self.x == other.x and self.y == other.y
def str (self): # MeTom IJiE CTPOKOBOTO BEBOIA MHOOpPMALMM
return " ({0.x}, {0.y})".format (self)
def func (self): # moHamobwTcsa B CJedyolleM OIpuUMepe

return abs(self.x-self.y)

a = Point () # cosmaem o6bexkT, o yMoguaHuw x=0, y=0
print (str (a)) # 3mech BHBHBaeTCsa MeTOon _ str () kjacca Point
# momuas dopma Point. str (a)

b = Point (3, 4)

print (str (b))

b.x = -19

print (a.func ())

print (str (b))

print (a == b, a != b) # BH3HBaeTca MeTon _eq ()

# nomHas dopma misA CcpaBHeHMsa a == b mMeer BMA: Point. eq (a, b)

Pe3ynbraT paboThl IPOrpaMMBI:

======= RESTART: C:\Python35-32\point.py ========

-19, 4)
False True
>>>

CxemMaTU4YHO uepapxus KJIacCOB UMEET CIACAYIOIINN BU/I:
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: object :
! init_ _() :
: ed__() ;
: str_ () ¢
e - -
________ v
{ Point 1
' X 1
W
: func() 1
Z init__() !
: _eq__()
: str_ () !

[Toygaercss, 9To 3a BCEMHU OINEpalysIMH HaJl OOBEKTAMHU CTOSAT BBI30BBI COOTBETCTBYIOIIHX
METOJIOB. 3a KaXJIOW CTaHAAPTHOW OImepanueil HaJl OOBEKTAMH 3aKPEIUICH COOCTBEHHBIN
CIIELINATBbHBIA METO (l'[pI/I CJI0’KCHUE BbI3BIBACTCI MeTOA,  add () H T.,Z[.)49.

3amMeTHM, 4TO MBI HE NEPEONPENEIISIIN CIICIUATbHBIN METOT (__ne () ) 11 HEpaBECHCTBA

a != b, Ho Python cMor BBINOJHUTH CpaBHEHHE, T.K. MPHHSI €r0 Pe3ysbTaT 3a OOpATHBINA K
paBeHCTBY (BBI30B METO/1A _eq () )

Hacnenyewm ot knacca Point knacc Circle:

! object !
| it () ;
E eq_ () ,
: _str_ () '
S
,,,,,,,, | A
/ Point |
! x !
: y 5
: func()
: init_ _() i
; —eq__() ;
' str__() ;
. S
P Yo

Circle
| x |
: y :
: radius :
: func() 5
P _nit__(0
: area() :
¢ circumference() !
' __eq__() 5
' __str__() !

* Mompo6uee: https://docs.python.org/3/reference/datamodel.html
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HNcxomuwit kox kiacca Circle:

class Circle (Point):

def init (self, radius, x=0, y=0):
super (). init (x, y) # BEI30B KOHCTPyKTOpa 0a30BOTO KJjacca
self.radius = radius
def area(self): # mmomanbs OKPYXHOCTU
return math.pi * (self.radius ** 2)
def circumference (self) : # OIVHa OKPYXHOCTU
return 2 * math.pi * self.radius
def eqg (self, other): # cpaBHeHME IOBYX OKPYXHOCTEN
return self.radius == other.radius and super (). eq (other)
def  str (self): # BuBOm mMHOOPMaUMM B BUIE CTPOKM
return " ({0.radius}, {0.x}, {0.y})".format (self)
circle = Circle(2) # cozmaem o6mwekT, radius=2, x=0, y=0
circle.radius = 3

circle.x = 12
a = Circle (4, 5, 6)

b = Circle(4, 5, 0)

print (str (a)) # 3mecs BEHBHBaeTCA CHeUMaJbHEM MeTOonm  str ()
print (str (b))

print (a == b) # 3meckp BHBHBaeTCA CHelUMaNbHEN MeTOom  eq ()

# nosnHasa Qopma BH3OBa MeToma myA a == b: Circle. eqg (a, b)
print (a == circle)

print (a != circle) # oTpuuaHmMe pesynbTaTa BH30Ba MeToma __eq ()

# BHIBOB MeTOoma 0a30BOTO KJjlaCCa M3 HNOYEPHEI'O HABEBACTCS [NOJIMMOPGHU3MOM:
print (circle.func ())

PesynbTar paboThl mpOrpaMMBl:

======= RESTART: C:\Python35-32\circle.py =========
(4, 5, 6)
(4, 5, 6)
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20. Pazpa6oTka npuJioxkeHuii ¢ rpadpuueckum uHTepdeiicom

20.1. Ocnoswt pabomwir ¢ mooynem tkinter

SI3pik Python mo3BosisieT co3naBath NpUIIOKEHHS ¢ rpadrueckuM UHTEpdEiicom, sl 3TOro
HCIIONB3YIOTCS  PasiMdHble Tpaduueckue OHOmMoTekn . OCTAHOBUMCS HA PACCMOTPCHHH
CTaHZAPTHOI (BXOAMT B CTAHAAPTHBIN KOMILIEKT Python) rpaduueckoii Gubanorexn tkinter>,

[MepBeiM menom npu padote ¢ tkinter HeoOxoaMMO co3/1aTh TI1aBHOE (KOPHEBOE) OKHO, B
KOTOPOM pPa3MEIIAIOTCS OCTalbHble TpadUuecKue dJIeMEHThl — BHIDKETHl. CyIIeCTBYIOT
pasTHYHbIE BUKETH > HA BCE CITydaH JKH3HM: JUI BBOJA TEKCTA, BHIBOJA TEKCTA, BHIIAIAIOICE
MeHI0O M mp. Hekoropwie BHDKETBI ((PpeiiMbl) HCHOIB3YIOTCS ISl TPYINIUPOBKH JAPYTUX
BUJDKETOB BHYTpH ceOs. EcTh crnenuanbHblii BHDKET KHOMNKA, NMPU HAKATHM HA KOTOPBIN
MPOUCXOIAT HEKOTOPBIC COOBITHS (COOBITHS MOKHO 00pabaThIBATh).

CXeMaTU4HO ITaBHOE OKHO C HA0OPOM BHJIKETOB H300PaXKEHO HA CIICIYIOIICH CXeMe:

BumpkeT ons
BblBOAA TEKCTa ~ e e | KopHeBoe okHO
Ha 3KpaH S~o - . I _ =~ (dyroameHT, Ha
™ TekcToBOE NOTE. . | Poie - koTopom Byaem
H : CTpOUTL
: " BUDKETHI)
: TekcToBOE None... :
| e PO
e 1 ~ -
-~ ~ ¢ - ~ -
~ pPENM-KOHTEMHED,
~ rne sumpxeTsl
BumkeT-kHOMKa. MOXHO
Pearupyet Ha =P Haxmu Ha MeHsA rpynnupoBarb
cobbITHs -
(HaxaTne
KHOMKK),
HaxoawTcs B
KOPHEBOM OKHe

B otnmensHoM (aiie (mytkl.py, Ho He ¢ mmeHem tkinter.py!) BBIMOJHHM CIEAYIOIIYIO
NPOCTEHIITYIO IPOrpaMMy ISl OTOOpPaKeHHUsI TIIaBHOTO OKHA!

# IonkJywyaeM MOIYJb, COIepXaummy MeTonsl IJjid pa®oTH C Ipadmuxon
import tkinter

# Cosmaem TJlaBHOEe (KOPHEBOE) OKHO,

# B mepemeHHyH window 3amnmMcChBaAeM CCEJIKY Ha 0O0BeKT kjacca Tk
window = tkinter.Tk()

# Bamaem o06paboTumMK COOBITUM IJiS KOPHEBOTO OKHAa
window.mainloop ()

% Cnucok rpaduueckux GuGIMOTEK, MOUIEpkUBaeMbIX Python
%! [MoapoGuee mpo momyis tkinter
52 [epeuens BUIKETOB
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Pe3ynbrar BhIMOIHEHMS TPOTPaAMMBL:

[losiBUIOCH MOJHOLIEHHOE OKHO, KOTOPOE MOYKHO CBEPHYTb, PACTAHYTh WM 3aKpbITh! U

OTO TOJIBKO TpU CTPOYKH KOZ[a!

I'paduyeckue (OKOHHBIC) MPHUIOKECHHUS OTIMYAIOTCS OT KOHCOJBHBIX (0€3 OKOHHBIX)
HaJIMYueM 00pabOTKH COObITHIA. [IJiT KOHCOJBHBIX MPUIOKEHHUH, ¢ KOTOPBIMH MbI pabOTaliu

paHec, HE Tpe6OBaJ'IOCL OIPCACIIATh, KAKYHO KHOIIKY MbIIIA U B KaKoOd MOMEHT BPCMCHHU Ha>XXaJl

MMOJI30BATCJIb IMPOrpaMMBI. B okOHHBIX MPUITOKCHUAX BAXXHO HAXATHEC MbIIIH, T.K. OT 3TOI0

3aBUCHT, HAIIPUMEP, KAKOM IMyHKT MEHIO BBIOEPET M0JIb30BATEb.
CneBa Ha cxeMe IOKa3aH ajlrOpUTM padOThl KOHCOJBHOM MpOrpaMMbl, cOpaBa —

IPOTPaMMBI ¢ TpapuuecKuM HHTEpdercoM:

{ - )

/ YTeHue BXOAHbIX AaHHbIX /

O6paboTka
v

BbiBog peaynbraros

!

3aseplueHue

TunuyHan
KOHCONbHAA
nporpamma

-
3anyck
2

)

!

uHTepdeica

Coapanue rpaduieckoro

v

3anyck unkna
06paboTKu COObITHIA

Her
Ectb cobbitne
Ana 00paboTku?

Ja

Mony4eH 3anpoc
Ha 3aBBpLUBHUE Y.

[a

O6pa6orka

Her

THNHYHAA nporpamMma

[ 3asepLuenue

C rpahuyeckum
J WHTEphencoM
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Crnenyroniuii npuMep 1EMOHCTPUPYET CO3AaHue BUKeTa Label:

import tkinter

window = tkinter.Tk()

# CosmaeM OOBEKT-BUIXET kJjlacca Label B KOpHEBOM OkKHe window
# text - mapaMeTp myig 3amaHus OTOOpaxaeMoTo TeKcTa

label = tkinter.Label (window, text = "370 TexcT B okHe!")
# OTobpaxaeMm BUIKET C IIOMOUIBI MeHeIXepa pack

label.pack ()

window.mainloop ()

PesynbTar paboThl MpOrpaMMsl:

A =

3TO TEKCT B OKHE!

Crnenyronuii mpuMep IEMOHCTPUPYET pa3MEICHUE BUIDKETOB BO peiiMe:

import tkinter

window = tkinter.Tk()

# Cozmaem dperM B IJIaBHOM OKHE

frame = tkinter.Frame (window)

frame.pack ()

# CosmaeM BMIXEeTH M IOMellaeM MUX BO dperMe frame
first = tkinter.Label (frame, text='First label')
# OToBpaxaeM BUIXET C IIOMOIUIBI MeHEeIXepa pack
first.pack()

second = tkinter.Label (frame, text='Second label')
second.pack ()

third = tkinter.Label (frame, text='Third label')
third.pack()

window.mainloop ()

[IprMep BBINOIHEHHS IPOTPAMMBI:

First label

Second label

Third label
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MOYHO H3MEHSTh ITapaMeTpbl ppeiiMa B MOMEHT CO3/[aHHs 00BEKTa ;

import tkinter

window = tkinter.Tk ()

frame = tkinter.Frame (window)

frame.pack ()

# MoxeM M3MEHSATH HapaMeTpH bperMa :

frame2 = tkinter.Frame (window, borderwidth=4, relief=tkinter.GROOVE)
frame2.pack ()

# PasMemaeM BUIXeT B HnepBoM dperme (frame)

first = tkinter.Label (frame, text='First label')
first.pack()

# PasMemaeM BUIXETHl BO BTOpPOM operMe (frame?2)

second = tkinter.Label (frame2, text='Second label')
second.pack ()

third = tkinter.Label (frame2, text='Third label')
third.pack ()

window.mainloop ()

g -°

First label

Second labe
Third label

B cnenyromem mpumepe nnsi oToOpakeHHss B BUIDKETEe Label COAEPKUMOTO TMEpPEeMEHHOM,

UCIIONIB3yeTCs MepeMeHHas data kimacca StringVar (u3 mMoayns tkinter). B nanpHeliem

U3 IPUMEPOB CTAHET MOHATHEE, ToYeMy B tkinter HCIONB3YIOTCS NTEPEMEHHBIE COOCTBEHHOTO

Knaccas{

import tkinter

window = tkinter.Tk()

# CozmaeMm o0OmekT kjlacca StringVar m mpucBavBaeM ykaszaTejyib Ha Hero data
# (cozmaeM CTPOKOBYKH MNEpPEMEeHHYl, C KOTOpo¥ yMmeerT pabGorars tkinter)
data = tkinter.StringVar ()

# Meronm set kJylacca StringVar mo3BOJSeT MBMEHUTH CONEPXMMOE [NEePEeMEHHON :
data.set ('Jlaudoie B okHe')

# textvariable mpucBamBaeM CCBUIKY Ha CTPOKOBHI OOBEKT M3 HepeMeHHOM data
label = tkinter.Label (window, textvariable = data)

label .pack ()

window.mainloop ()

58 http://effbot.org/tkinterbook/frame.htm
% Tkinter MoJIIepXKUBaeT paboTy ¢ mepeMeHHbIME KiaccoB: BooleanVar, DoubleVar, IntVar, StringVar
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Pe3ynbrar BhIMOIHEHUS POTPaMMBbL:

¢ -

| JaHHEIE B OKHE

20.2. Illabnon «Mooenv-e6uo-konmponnep» na npumepe mooys tkinter

Crenyromuii mpuMep MOKa3bIBaeT, KAKUM 00pa3oM HCMONb30BaTh BUIKET (Entry) mis
BBOJIA JAaHHBIX:

import tkinter

window = tkinter.Tk()

frame = tkinter.Frame (window)

frame.pack ()

var = tkinter.StringVar ()

# OOHOBJIEHME COIEPXMMOIT'O I[EPEMEHHOM MNPOMCXOIUT B PEXMME PEaJIbHOT'O BPEMEHU
label = tkinter.Label (frame, textvariable=var)
label.pack ()

# [pobyeMm HabpaThb TEKCT B MNOSBMBIIEMCs I[IOJIe IJIiS BBOIA
entry = tkinter.Entry(frame, textvariable=var)
entry.pack ()

window.mainloop ()

3anmycTuM nporpamMmy M nornpoOyeM HabpaTh NPOU3BOJIBHBIN TEKCT:

Buaum, 94TO TEKCT, KOTOPBIH MBI HaOWpaeM, MTHOBEHHO 0TOOpakaeTcs B OkHe. [leso B TOM, 4To
BUKETHI Label u Entry HCMOMB3YIOT IS BEIBOIA M BBOJA TEKCTA COOTBETCTBEHHO OJHY U TY
e nepeMeHHyto data kiacca StringVar. [logobHas cxema paboThl OKOHHOTO MPHIIOKEHHS
YKIIaJBIBACTCSI B YHHUBEPCAIbHBIN wabion (nammepn), KOTOpPbIA Has3biBaeTcs «Modenb-6uo-
xonmpoanep» (Model-View-Controller i MVC)™.

B obmem Bune noja modenvio (Model) monumaroT croco® XpaHeHHs JaHHBIX, T.e. KaK JaHHbIC
XpaHATCs (HampuMep, B MEPEeMEHHOW Kakoro kiacca). Bud (View) ciyKuT uis 0TOOpaKeHHS
nanHbiX. Kouwmponnep (Controller) otedaet 3a 00pabOTKy JaHHBIX.

Crnenyromas cxeMa IOoKa3bIBaeT CBI3b BCEX KOMITOHEHTOB Mojaenn MVC:

% Marrepa MVC mos1yum mupoKoe pacipoCcTPaHEHHE MPH Pa3paboTKe BeO-IPHUIOKCHHI
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Mopaens: Buna;
XpaHeHVe B oTobparkeHne
nepemMeHHomn COOEPXKUMOTro
Tuna StringVar nepemMeHHoun

KoHTponnep:

Moamndmkauma

nepemMeHHomn

rocrne Haxartust

KHOMKM

Hnrepecnas ocobernocts MVC B ToM, 4TO B Cilydyae M3MEHEHHs KOHTPOJUIEPOM JAHHBIX (Kak
9TO OBUIO B MPEIBIAYIIEM MPUMEpPEe ¢ M3MEHEHHEM MEPEeMEHHON var), «IOCBUIACTCS CHTHAID)
6udy 00 OTOOpakeHHMH W3MEHEHHOH NepeMeHHOW (TIepEepUCOBKE OKHA), OTCIOJA IOJIy4aeTcs
OOHOBJICHHE TEKCTA B PEKUME PEATHHOTO BPEMEHH.

Crnenyronmii npuMep ASMOHCTPUPYET BO3MOKHOCTH OOpaOOTKM COOBITHIA NMPU HaKaTUW Ha
KHOIIKY (BHIDKET Button):

import tkinter

# KoHTposuiep: OGyHKLUMSA BEISBEIBAETCS B MOMEHT HaXaTusd Ha KHOIKY
def eclick() :

# MeTonm get () BoOBBpallaeT Tekyllee 3HAUeHMe counter
# mMeTOom set () — ycTaHaBJIMBAeT HOBOE 3HaueHue counter
counter.set (counter.get() + 1)

window = tkinter.Tk()

# Momenb: cos3maeM OOBEKT Kjlacca IntVar

counter = tkinter.IntVar ()

# OBHyJIgeM COS3OaHHBIM OOBLEeKT C MNOMOULID MeToma set ()

counter.set (0)

frame = tkinter.Frame (window)

frame.pack ()

# CozmaeM KHOMNKY M yKas3pBaem obpaboTumk (byHkuma click) npm HaxaTum Ha Hee
button = tkinter.Button (frame, text='Click', command=click)
button.pack ()

# Bunm: B peasyibHOM BpeMeHu OOHOBJISETCs comepxmuMoe BumkeTa Label
label = tkinter.Label (frame, textvariable=counter)
label.pack ()

window.mainloop ()
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Pe3ynbpTar BHIOSHEHUS! IPOTPAMMBI:

bonee cnoxHbIi mpuMep ¢ AByMsI KHOIIKaMH U IByMsi 0Opaborunkamu coObituit (click up,

click down):

import tkinter

window = tkinter.Tk()

# MomeJib :

counter = tkinter.IntVar ()
counter.set (0)

# IIBa KOHTpOJJIEpa:
def click up():

counter.set (counter.get() + 1)
def click down() :

counter.set (counter.get() - 1)
# Bum:
frame = tkinter.Frame (window)

frame.pack ()

button = tkinter.Button (frame, text='Up', command=click_up)
button.pack ()

button = tkinter.Button (frame, text='Down', command:click_down)
button.pack ()

label = tkinter.Label (frame, textvariable=counter)

label.pack ()

window.mainloop ()

Pe3ynbrat paboThl MIpOrpaMMmBl:
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20.3. Usmenenue napamempos no ymonuanuio npu pabome c tkinter
TKinter mo3BosisieT U3MEHSITh TTApaMETPhl BUIHKETOB B MOMEHT UX CO3JIaHHS:

import tkinter

window = tkinter.Tk()

# CosmaeM KHOIKY, M3MeHseM WpUOT C [NOMOUBI KopTexa

button = tkinter.Button (window, text='Hello',
font=('Courier', 14, 'bold italic'))

button.pack ()

window.mainloop ()

P €3yJIbTAT BBIIOJHECHUS IIPOTPAMMBI.

B cnenyroniem npumepe U3MEHSIOTCS TapaMeTpbl BUkeTa Label:

import tkinter

window = tkinter.Tk()

# VismeHsgeMm GOH, LBET TeKCTa:

button = tkinter.Label (window, text='Hello', bg='green',K fg='white')
button.pack ()

window.mainloop ()

PCSYJIBTaT BBITIOJTHCHM A IPOTpaMMBbl.

Menemxkep pacnoniokeHus (TeoMeTpun) pack TOKE UMEET MapaMeTphl:

import tkinter

window = tkinter.Tk()

frame = tkinter.Frame (window)
frame.pack ()

label = tkinter.Label (frame, text='Name')
# BrIpaBHMBAHME IO JIEBOMY KpPamo

label.pack (side='left')

entry = tkinter.Entry (frame)

entry.pack (side='left")

window.mainloop ()
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PCSYJIBTaT BBITIOJTHCHUSI IIPOTPaMMBI.

st cnipaBku. MeHeIKepbl PacnoJio:keHusi (reoMeTpHrHn)

Tkinter mMeeT HECKOJIBKO CIOCOOOB s pa3MmemicHus BumkeToB. Cpenu HuX: pack-
MEHEDKEP, KOTOPBIA MBI HCIIOJIL30BalM paHee, grid-MeHemKep s 3a0aHusl CTPOKH U CTOJI0na
JUTs pa3MEIeHUs BUDKETa U place-MeHepKep 1Sl 3a1aHusl KOOPAWHAT PACIIONI0KEHHS BUKETA!

master
widget.pack (side = RIGHT) widget

grid-meHexep master

pack-meHemkep

widget.grid (row=0, column=1)

place-meHemxep master

widget.place (x=200, y=150)

OCOOCHHOCTD CIIEAYIOUIEro MpHMeEpa B TOM, YTO BBEICHHBIN TEKCT (dYepe3 BHIKET Entry)
oTtoOpakaeTcs Ha dKpaHe (depe3 BHIKET Label) TOMbKO B MOMEHT HaKaTHS KHOMKHU (BHJIKET
Button), a He B peaJbHOM BPEeMEHH, KaK 3TO ObUIO paHbIIIE:

import tkinter

# BEIBBEIBAETCS B MOMEHT HaXaTUd Ha KHOIKY :

def click():
# TonyuaeM CTPOKOBOE CONEPXMMOE I[I0JIS BBOIA C IIOMOIbI MeToma get ()
# C momompio config () MOXeM M3MEHUTHL OTODOPAaXAaEMBIM TEKCT
label.config(text=entry.get())

window = tkinter.Tk()

frame = tkinter.Frame (window)
frame.pack ()

entry = tkinter.Entry (frame)
entry.pack ()

label = tkinter.Label (frame)

label.pack ()
# lpuBasLBaeM O0OpabOoTuMK HaxaTMsa HaA KHONKY K GyHkumm click ()
button = tkinter.Button (frame, text='lleuars!', command=click)

button.pack ()
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window.mainloop ()

PCSYJILTaT BBIINTOJIHCHU L HpOFpaMMBI:

11111
111111

[Meuars!

VYnpaxuenue 20.1

HanumuTe nporpamMMy, mepeBosIyo rpaaycsl mo @apenreiity B rpamycsl no Llenscuro.
WuTepdeiic paboThl ¢ mporpaMMoii PEICTaBICH HUXKE.

800 tk ® 00 tk
Temperature in Fahrenheit: Temperature in Fahrenheit:
. 22.22222222222222
Convert Convert
Quit Quit

VYnpaxuenue 20.2

Hanurme nporpammy, KoTopast 0ToOpakaeT CliydaiiHOe CIIOBO Ha PYCCKOM sI3bIKE (THIT
naHubIX dict). ITonb30oBarepb MBITAETCS yraaaTh €ro Ha aHTITMHCKOM (M APYTOM SI3bIKE).
PS. MoxHO OrpaHuuYuTh PabOTy MPOTpamMMbl IO YUCITY MPABWIBHO YTaJaHHBIX CJIOB (BECTH
MEePCOHAIBHBIN PEHTHHT).
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21. KiueHnT-cepBepHoe mporpaMmmupoBanue B Python

Pexomenyro HEOOBIIOE BUICO O TOM, 4TO Takoe ceth Murepuer u TCP/IP 3a 15 munyrt:
https://www.youtube.com/watch?v=v-riIM2YVvTfA

Python comepuT CTaHIapTHBIC MOLYIIN ", O3BOJSIOLINE OOPATUTHCS K YAAICHHOMY BEO-
cepBepy 1o MPOTOKOIY puKiIagHoro ypoHs HT TP, nanpumep:

>>> import urllib.request as ur

>>> url = "http://www.ya.ru:80"

>>> conn = ur.urlopen (url)

>>> print (conn)

<http.client.HTTPResponse object at 0x0000003E9CD98630>

>>> data = conn.read()

>>> print (data)

b'<!DOCTYPE html><html class="i-ua Jjs no 1i-ua css standart i-
ua_ browser i-ua browser desktop" lang="ru"><head
xmlns:og="http://ogp.me/ns#"><meta http-equiv="X-UA-Compatible"
content="IE=edge"><title>\xd0\xaf\xd0\xbd\xd0\xb4\xd0\xb5\xd0\xb
a\xdl\x81l</title><meta http-equiv=Content-Type
content="text/html;charset=UTF-8"><meta name="description"
content="\xd0\xaf\xd0\xbd\xd0\xb4\xd0\xb5\xd0\xba\xdl\x81
\xe2\x80\x94
\xd0\xbe\xd0\xbl\xd0\xbb\xd0\xb5\xd0\xb3\xd1\x87\xd1\x91\xd0\xbd
\xd0\xbd\xd0\xb0\x...

>>> print (conn.status)

200

>>>

[lepemennas conn sBuseTcss o00beKTOM kiacca HTTPResponse, Meroa read ()
MpeaocTaBisieT HHPOpMaIKo 0 BeO-CTpaHuIle, status coaepxkuT koj craryca HT TP-oTBera.

Crnenyromasi KOMaH/a, BBIIIOJIHEHHAs B KOMAaH/IHOM CTpPOKeE, 3allyCKaeT JIOKaJbHBINH BeO-cepBep
Ha ropty 8000:

$ python -m http.server

[MogpobHee o pa3paboTke cOOCTBEHHBIX BeO-caiitoB oM. (n. 23. Python u 6eb-
npoepammuposanue Ha npumepe @petimeopka Django).

% TogpoGaee: https://docs.python.org/3.6/library/http.client.html
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[Mpeamonoxum, uro HeobOxomumo mepenarh ganueie or IIK1 (kmmenrta) k IIK (cepsepy),
PaCIIOJI0KEHHBIM B OJTHOW CETH:

MK 1
Mpunoxerue 1:
ceTeBOi nopt 1
Npunowenne 2 :
ceTeBoii nopt 2
Npunowenne 3 :
ceTeBoid nopt 3 nK

Ceresoit IP-agpec MK1 MpunoxeHue 1:
ceTeBoi nopt 1

CeTesol nopT npunoxeHus + IP-agpec MK1 = cokeT1 Npunomenne 2 :
ceTeBoM nopt 2

Mpunoxenue 3 :

Kn Me HT ceTeBoW nopt 3

Cetesoi IP-aapec MK

CeTteBon nopT npunoxenus + IP-agpec MK = COKeT

Cepeep

Jlnst unentudukanmn 1K B cern npumensiorcst IP-anpeca®, manpumep, 192.168.0.3. Ha IIK
paboraer 0oJIbIIOE YHCIIO CeTeBbIX mpuiaoxkenui (SKype, Telegram u np.), mostomy, uroos! [TK
OIIPEJICTNTh, JUIS KaKOTO MPUJIOKEHHS MOCTYIHIM JaHHBbIC, HEOOXOAUMO KaXIOMY CETEBOMY
TPHIIOKEHHIO TIPHCBOMTH YHUKAIBHBI HOMEp — CeTeBOil mopt™ (Hanpumep, SKype ncroms3yer
80 u 443 moprts). Ceaska «IP-aapec, ceteBoit mopT» HaswiBaetcsi coxemom (Socket). Cokersr
IPEIOCTaBIISIOT IPOTPaMMHBINH HHTEPQENC ISl CETeBOro B3aMMOJIHCTBUS. BriepBbie OHM ObLITH

peanu3oBanbl Ha s3bike Cu B cucteme BSD. Python mmMeer BctpoeHHbI Moyt SOCKet 2960,

1
1 o6Mena

CereBoe B3aWMOJICHCTBHE NPOMCXOTUT IO CPEICTBAM KIHUEHT-CEPBEPHOTO
JAHHBIMH, TJI€ KIMEHT — 3alpaniuBaeT (OTIpaBisieT) JaHHbIE, cepBep — 00padaThIBaeT JaHHBIE,
MOJIydeHHBbIE OT KiaueHTa. Hampumep, BeO-KIMEHTOM sIBIsieTCSt Opay3ep, a BeO-cepBEpOM —
ynanennsii [1K, cmocobnsiii 06padateiBaTh HT TP-3ampocs, moctymaroniie ot opaysepa.

PaccmoTpuM mpuMep cepBEpHOrO M KIMEHTCKOTO MPUJIOKEHWH, HANMCAaHHBIX Ha SI3bIKe
Python. BaxHo, 4TOOBI KIIMEHT U CepBEp 3aIllyCKaUCh B pa3Hbix dk3emiusipax IDLE, T.e. IDLE
HE00X0/IMMO 3aIyCTUTh JIBa pa3a U B OT/IEIbHOM OKHE CHayalsla 3allyCTUTh IpOrpaMMy-cepBep, a
3aTeM B IPyrOM OKHE 3aIlyCTUTh IPOTpaMMy-KIUEHTA.

Knuenr-cepBepHoe B3aMMOACHCTBUE B HAIleM NpUMepe OyAeT MPOUCXOAUTh HAa OJTHOM M TOM

xe* TIK, mosToMy B KauectBe |P-anpec ykaszpiBaem 127.0.0.1.

57
58

IIpo IP-aapec

CIucoK opToB
% https://docs.python.org/3.5/howto/sockets.html

8 https://docs.python.org/3/library/socket.html
CE KJ‘H/IGHT'CCDBGDH&H APXUTCKTYpa
82 https://ru.wikipedia.org/wiki/Localhost
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Cepsep (0OpabaThIBacT MOCTYMAOIIXE 3aMPOCHl OT KIMEHTA, JIMCTHHT Ha github):
import socket # momkiouaeM MOIYJb IJIS B3aMMOIEMCTBUS IO CETU

HOST '127.0.0.1" # IP-ampec mid KJIMEHT-CepBEepHOTO oBMmeHa Ha omHoM IIK
PORT = 50007 # mopT MIeHTHMOMUMPYET NpPOTpaMMy—-CepBep Ha OaHHOM IIK
# cosmaeTcs NPOTPaMMHEDNM COKET C IapaHTupoBaHHOM (SOCK STREAM)

# ImocTaBKOM IaHHEX (nNpoTokoyi TCP) :

s = socket.socket (socket.AF INET, socket.SOCK STREAM)

# coker mpuBsaswBaeTcsa (bind) k IP-ampecy ¥ ceTeBOMYy IMNOPTY IJiS TOTO,

# uToObH OOpabaTHBATL [NOCTYyIallMe BallPOCH:

s.bind ( (HOST, PORT))

# cepBep caymaer (listen), oxumaeT BXOOHBIE COEIVHEHMS OT KJIMEHTA:
s.listen (1)

# B MOMEHT, KOI'la OT KJIMEHTa IIOCTYIIMJI 3allpOC Ha CO€eIVMHEHME, BLBISEIBACTCHA
# MeTOon accept, KOTOPBM MNPUBOOUT K CO3IOAHMIO HOBOI'O COKeTa

# (3anuceBaeTCcsa B IIepeMeHHYHn conn) . JaHHYW ONepalmui MOXHO CPAaBHUTHL C

# nocrymnjieHreM TeJlebOHHOTO 3BOHKA Ha KoMMyTaTop (listen), KOTOpPHIM

# nepeHanpamBJigeT 3BOHOK K KOHKPETHOMY OIepaTopy (accept) u cHOBa

# MnepexommT B PEeXVM OXUIAHUI :

conn, addr = s.accept() # B nepemeHHor addr IP-ampec KJIMEHTa
print ('Connected client')
while 1:
data = conn.recv (1024) # nosyuyeHMe IOaHHBIX OT KJMeHTa, 1024 6Gant
if not data:
break
else:
print ('Received[2]: ', data)
conn.send (data) # oTnpaBKa OAaHHBIX KJIMEHTY
print ('Send[3]: ', data)
conn.close () # BakpeTME COEIMHEHMUS

KnueHT (ycTaHaBIMBaeT COSIMHEHUE C CEPBEPOM, JTUCTUHT Ha (ithub):
import socket

HOST = '127.0.0.1"'" # IP-ampec cepBepa

PORT = 50007 # mopT cepmBepa

s = socket.socket (socket.AF INET, socket.SOCK STREAM)
# KIMEeHT yCTaHaBJIMBAET COEINMHEHME C CEepBEpPOM:
s.connect ( (HOST, PORT))

data = 'Hello world'

# obMeH MO ceTu NpoMUCXOommUT B GopMaTe bytes, MmosToOMy CTPOKY Mepen
# mepenauer ee cepBepy, Hpeobpas’zyeMm:
s.send(data.encode ('utf-8"))

print ('Send[1]: ', data)

# monyueHmMe IAaHHEIX OT CepBepa:

data = s.recv(1024)

s.close ()

print ('Received[4]: ', data)


http://dfedorov.spb.ru/python3/
https://github.com/dm-fedorov/python-lessons/blob/master/labs/lab3_server/easy_server.py
https://github.com/dm-fedorov/python-lessons/blob/master/labs/lab3_server/easy_client.py
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PesynbpTat paboThl MporpaMMbI Ha CTOPOHE CepBepa:

============= RESTART: C:\Python35-32\server.py =============
Connected client

Received[2]: Db'Hello world'

Send[3]: Db'Hello world'

>>>

PesynpTar paboThl MpOrpaMMbI Ha CTOPOHE KIIMEHTA!

============ RESTART: C:\Python35-32\client.py ==============
Send[1l]: Hello world

Received[4]: Db'Hello world'

>>>

VYnpaxuenue 21.1
Pa3zpaboraiite mporpaMmMHOro 060Ta, pabOTAIOMIETO TO MPHUHIMITY KIUEHT-CEPBEPHOTO
B3aNMMO/ICHCTBHS.
1. Wpes Gota: mepeBOAYHK MHOCTPAHHBIX CJIOB, OOT-aHEKAOTOB M Ip. (MOXKHO Mpeaiararh
COOCTBEHHBIE UJIEN).
2. Pazpalortaiite cuctemMmy KOMaHA il OOIIEHUS C OOTOM.

w

Peanuzanuio He06X0IMMO NOCTPOUTH € HCTIONIb30BaHueM I1adsiona MVC.
4. Oxonnbiii uHTEpQeElic tkinter (o xenaHuo).

PaccmoTpuM cxemy paboTHI cepBepHOTO MPHUIIOKEHHS, TOCTPOSHHOTO Ha ocHOBe madimona MVC
(Model-View-Controller):

4 BO(SAL,
MonyunTs oanH 3 ,"/,"’ XML 1 |'|p)
aHekaoT Raaitegl
Mony4nTb TeMbI
aHeknoToB S
Beb-cepsep TMonyueHne AaHHbIX T 4
GET /ONE' e
2 Model o
GET '/LIST' 1 o
»[----* OBpaborka sanpoca ':,7’7‘5
Be6-knueHT 8 Controller
peaynbTat "‘\\:‘\\5
<html> 7 \‘-\:\ MpeacTaeneqne AaHHbIX | Sttty
‘ View { <ntmt> |
</html> : 30echb ‘
i 6ydym

daHHble

</html>
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1 - oTpaBKa KOMaH[IBI OT KJIMEHTa, KoMaH 1a nornagaetr KoHTpoasiepy — npoBepka
KOPPEKTHOCTH KOMaH[Ibl M €€ 00paboTKa;
2, 5 - 3ampoc ¥ MoJTy4YeHHe JaHHBIX oT Moaeu;
3,4 - 3ampoc u nomyyenue ganubx u3 bJ1, daiina u np.;
6, 7 — «chIpbIe» TaHHBIC OTIPABIAIOTCS BHy, BO3BpalIatOTCs JaHHBIC, HMEIOIITHEC
npezcrasienue (tadbmura, HTML u mip.);
8 - OTBeT OTIpaBIIACTCS KIUEHTY.

IIpE/IIONOKIM, YTO PEATH3yeTCs GOT-aHEeKIOTOB. KIMeHT (TOHKHIT KIHEHT® ) COeMHACTCS
¢ cepBepoM. OTMedy, YTO KJIMEHT MPEIBAPUTEIHLHO HUYETO HE 3HAET O TOM, KaK padoTarh C
00TOM-aHEKJIOTOB, T.€. KaKHe CYIIECTBYIOT KOMaH/IbI U TIp. B MOMEHT COEIMHEHHS ¢ KITUECHTOM
cepBep mepechuiacT MHMOPMAIMIO O JOCTYHMHBIX KoMaHaax. Hampumep, «/listy - momyduts
CIMCOK TEM aHEKJIOTOB, «/Car» - MOJIyYuTh OJWH aHEKIOT Ha TEMY aBTOMOOWIICH. AHEKIOTHI
XpaHATCSA Ha CTOPOHE cepBepa B TEKCTOBOM (haitsie (popmat (aiina 3amaercst pa3paboTIHMKOM).
Komnonentsl mabnona MVC moryt ObITh peanan3oBaHbl B BHUJE OTACIBHBIX KIACCOB JHOO

GbyHKITHIA.

VYnpaxunenue 21.2
Pazpaborats pacnpeneneHHyI0 CUCTEMY MOHHUTOPUHTA YAAJICHHBIX XOCTOB:

LleHTpanuaoBaHHas
pacceinka gainos ¢
koHdpurypaumnen (config),
c6op 1 aHanwua cTaTUCTUKA

Monitoring Server

A N

7 \\\\

Monitoring
Agent

Monitoring
Agent

config

ip_address
av

Kaxxapiit xocT (onepannoHHas cucTeMa Ha BbIOOp pa3paboTuuKa) CONEPKUT MPOrpaMMy-
areHra, KOTOpbI coOupaer WHGOPMALMIO O TEKYIIEM COCTOSHHM CHCTEMBI, HampuMep,
KOHTPOJIb 3allyCKa OMNpPENeTCHHBIX CIyXk0 (KOHTpOIMpYEeMble CIYXKObl BBIOMpPAIOTCS Ha
YCMOTpEHHE pPa3pabOTuMKa, MOXKHO peali30BaTh BBIOOp CIYXObI UIsi MOHUTOpPHHTA dYepes
KOHGUTyparnuoHHbI# (aitr). Heo6xonnmo 3a/1elicTBOBaTh MaKCUMalIbHBIE BO3MOKHOCTH Python
JUIE pabOTHI C ONIEPAIIMOHHBIMHA CHCTEMaMH.

63 .
Toukuii k1ueHT Bukumeaus
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Ha xocte mpou3BoauTcsi cOOp OCHOBHBIX JIEHCTBUN areHTa W Pe3yJbTaTOB MOHHTOPHHTA
(Bpemsi, coctostHEEe W Tip.). Uepe3 ompeneneHHbIE WHTEPBABI BPEMEHU areHThl OTIPABISIOT
uH(GOpMAIIMI0O HA IEHTPAIBHBIN cepBep MoHHTOpHHTA. CepBep MOHUTOPWHTA OIPAIIWBACT
areHToOB, B OTBET IMOJy4YaeT HWHQPOPMAIMI0 O TEKYyIIeM COCTOSHUHM cHcTeMbl. Ha cepBepe
MOHHTOPHHTA TIPOW3BOAUTCS JIOTHPOBAHHE OCHOBHBIX JEHCTBHH H pe3yabTaToB cOopa
undopmarnuu (IP-agpec xocrta, Bpems u mp.). MToroBeni pesymnbrar cOopa uHbOpMaIuu
MPEACTABISIETCS B BUIE TAOJIUIIBI WK ((KeIaTeNIbHO) Tpaduka.

[lpu peanu3zanuu cUCTEMBI HEOOXOAUMO 33CHCTBOBATH BO3MOXKHOCTH OMOJIMOTEK SI3bIKA
nporpammupoBanusi Python (0S, xmlrpclib u np.). B kauecTtBe xpaHwimia AaHHBIX MOXKHO
UCIIOJIb30BaTh TEKCTOBBIE (aiiibl coocTBeHHOTO (hopmara, XML-popmar, BT (MySQL, SQL.ite).

Yupaxuenue 21.3

Pa3paborare BeO-hpopmy (HTML+PHP) mist 3anpoca mmeHu mosib30BaTenist U Mapoiisi U3
6a3p1 ganabix (MySQL). IMapoas cocrout u3 nudp or 1 g0 5. Ucnonssytorcs GET-3ampochr.
[Ipy mpaBuUIBHOM BBOJIE Mapojs BeO-CEpBUC HAMpaBiIA€T HAa CTPAHUIy, KOTOpas COIACPHKHT
«CEKPETHYI0» TEKCTOBYIO CTPOKY MJIM CChUIKY Ha (haiii, copeprkaliuii «CeKpeTHYI0» TEKCTOBYIO
CTPOKY.

Hamucatp ckpunt Ha si3bike Python, KOTOpBIi co31aeT TEKCTOBBIM (aiii, comeprKariuii
CJIOBapb BO3MOJKHBIX MapoJici, © Ha OCHOBAaHUHM CO3JIAHHOTO CJIOBaps IMepeOupaeT mapoiu
(«epebop mo cioBapro») BeO-hopMmbl. B ciiydae moadopa mpaBHIBHOTO MApoisi MporpaMma
CUMTBIBAET W BBIBOJHT HA SKPaH «CEKPETHYIO» TEKCTOBYIO CTPOKY.

IToctpouTts rpaduk 3aBUCUMOCTH JUIMHBI IAPOJIsl OT BpEMEHH Iepedopa.
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Bomnpocsl k 3a4eTy no A3bIKY nporpammupoBanus Python (6a3oBblii ypoBeHb)

N

HcTopus 1 TeHAEHIINH Pa3BUTHUS S3bIKOB IPOrPaMMUPOBAHUS

Ob6nactu npuMeHeHus A3bIKa porpammupoBanus Python

[lepemennbie B Python. HammenoBanme. Monenr mamstu Python mnpu pabote ¢
NEpPEMEHHBIMH

Oynkuuu B Python. Co3nanue pynximii

Coznanue mporpamMM Ha si3eike Python B oTnensHOM (aitie. OTinune OT UHTEPAKTUBHOIO
pexxrMa

Ctpoku 1 onepanuu Hajl CTpoKaMu B si3bike Python

Onepatopsl otHomeHU# B Python. Jlorudeckue onepanuu Hax 00beKTaMu

YcnoBHas uHcTpyKIwst if

Monynu B Python

. Co3manue cobcTBeHHBIX MoyJIei B Python

. CtpoxoBsie MeTo el B Python. Otinune ¢pyHKImii 0T METo10B

. Cniucku B Python. Co3nanue crmcka

. Onepauuu Hax cnuckamu B Python

. IlcenoHnMBI U KIIOHMpPOBaHUE CIUCKOB B Python

. Metozs! cniucka B Python

. IIpeobpazoBanue Tunos B Python (cnmcku, cTpokn)

. Bnoxxennsie cnucku B Python

. Huxet B Python

. Iuka for mist cickoB 1 cTpok B Python

. @ynkuus range() u ki for B Python

. CnocoObI renepanuu crnucka B Python

. Iuxn while B Python

. Bnoxxennslie 1iukisl B Python (Ha npumepe B0)KEHHBIX CITUCKOB)

. MHOXecTBa U onepauuu HaJ HUMHU B Python

. Koprexu u onepaunu Haa Humu B Python

. CroBapu u onepanuu Haj HUMU B Python

. Obpabotka uckiouenuit B Python

. Pabora c ¢aitnamu B Python. Menemxep konTekcra

. OOBEKTHO-OpHEHTUPOBaHHOE NporpammupoBanue B Python. Kiaccel, 00beKThI
. Uepapxus HacienoBanus B Python (kiacc object)

. [Torumopduzm B Python

. CTpyKTypa OKOHHOT'O MPUJIOKEHUS Ha TpuMepe Moays tkinter (06paboTka coObITHIA)
. Peanuzanus ma6iona «Mojienb-BUI-KOHTPOJUIEp» Ha mpuMepe Moays tkinter
. CTpyKTypa KIHEeHT-CEpBEPHOTO PUIIOKEHUS (MOTyb SOCKet)
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22. lono/iHMTe/IbHBIE IJIaBbl, He BOLIeIINe B OCHOBHYI0 YacTh YUYeOHUKA

22.1. baiimosvle cmpoKu

>>> type(b'foo')

<class 'bytes' at 0x65CFC1D8>
>>> b'foo'.decode('utf-8")
'foo'

>>>

22.2. [luzaccembruposanue batim-kooa Python

YBepeH, 4yTo BCeM pa3padOoTYMKaM WHTEPECHO (a MHaye, KaKhue OHU pa3paboTuuKu?), KaKk
BBITVISA AT Gaiir-kon™”, KOTOPBI ~ HMHTEPIPETUPYETCS  BUPTYaJIbHOM  MaLIMHOU
(uatepnperatopom) CPython.

Hanmmem nporpammy hello. py:

msg = 'Hello'
a =msg + '1'
print (a)

B TepmuHane omepanmoOHHON CHUCTEMBI BBITIOJHUM KOMaHAy (KJIIOY m O3HA4YaeT BBIMNOJIHEHUE
YKa3aHHOTO Moayns di s® s BHUJIE CIICHAPHS U TIepeady MOIYJII0 apryMenTa hello. py):

python —-m dis hello.py

B pesynbrare:

1 0 LOAD CONST 0 ('Hello')
3 STORE NAME 0 (msqg)
2 6 LOAD NAME 0 (msqg)
9 LOAD CONST 1 ('1")
12 BINARY ADD
13 STORE NAME 1 (a)
3 16 LOAD NAME 2 (print)
19 LOAD_ NAME 1 (a)
22 CALL FUNCTION 1 (1 positional, 0 keyword pair)
25 POP_TOP
26 LOAD CONST 2 (None)

29 RETURN_ VALUE

% O Tepmune Gaiir-kox: https:/docs.python.org/3/glossary.html#term-bytecode
% O moxyue dis: https://docs.python.org/3/library/dis.html#module-dis
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Jlono/IHUTeILHASA JIUTEPATYPa 0 TeMe:
1. http://security.coverity.com/blog/2014/Nov/understanding-python-bytecode.html
2. PyCon: Peering in on bytecodes: https://lwn.net/Articles/544787/
3. AllI-Singing All-Dancing Python Bytecode:
https://www.youtube.com/watch?v=CKu6d_v4Pqo
4. Development of a Data Provenance Analysis Tool for Python Bytecode: http://db.inf.uni-
tuebingen.de/attachments/thesis.pdf

23. Python u BeO-nporpaMmmMupoBanue Ha npumepe ¢peiimBopka Django

B niponiecce

24. TlporpamMupoBaHue KOHTposIepa Arduino Ha sizeike Python (moxyas pySerial)

B cnenyromem mpumepe moHagoOuTcs KoHTpoiuiep Arduino Mega 2560, Moaynb
IaT4uKa OCBGH.IGHHOCTI/IGG (LM393) u iz ¢ XKK gucmieem (LCD Keypad Shield).

Ckeru otoOpaxkaeT 3HaueHHe ocBerieHHOcTH Ha JKK amcruiee u mepemaeT uUX uepes
MOCJIE0BATEIbHBIN MOPT:

// include the library code:
#include <LiquidCrystal.h>

// initialize the library with the numbers of the interface pins
LiquidCrystal 1lcd (8, 9, 4, 5, 6, 7);

const int analogSignal = Al; //OOIKJOUYEHME aHAJOTOBOT'O CUTHAJILHOT'O IMHA
const int digitalSignal = 7; //nomkiwueHre LUMOPOBOTO CUTHAJLHOTO MNMHA
boolean nolLight; //mepeMeHHasa OJid XpPaHEHUS BHAUEHMA O IPUCYTCTBUM CBETa

int lightness = 0; //mepemeHHas 4 XpPaHEHUS KOJIMUECTBA CBeTa

void setup () {
pinMode (digitalSignal, INPUT); //ycTaHOBKa pexmuMa IMHA
Serial.begin (9600); //uwHuumanuszauma Serial mnopra
// set up the LCD's number of columns and rows:
lcd.begin(l6, 2);

void loop () {
nolLight=digitalRead (digitalSignal) ;//cuuTEBaeM 3HadYeHME O NPUCYTCTBMU CBETa
lightness=analogRead (analogSignal); // u 0 eT0 KOIMUYECTBE
// set the cursor to column 0, line 1
lcd.setCursor (0, 0);

66Hogpo6Hee
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//BHBOI COOOImEHUs

Serial.print ("There is ");

if (noLight) {
Serial.println ("dark");
lcd.print ("dark") ;

}

else {
Serial.println ("lightly");
lcd.print ("lightly");

Serial.print ("value: ");
Serial.println(lightness);
lcd.setCursor (0, 1);
lcd.print (lightness) ;

delay (1000); //3amepxxa 1 cek

PesynbraT paboThl ckeT4a MPEICTaBICH HAa PUCYHKE:

Cuurtarth 3HauY€HHWsA, TOCTYyNAIOIIME Ha TIOCIEIOBATEIbHBIN IMOPT, TO3BOJSET MOIYJb
pySeria167. Hcxonublii TeKCT Ha s3bike PYthONn, cuuThIBarOIIKi MMOKA3aHUS, TOCTYIAOIINE
OT JATYUKA OCBEIEHHOCTH:

import serial
s = serial.Serial('/dev/ttyACMO', 9600)
while True:

print (s.readline())

Pe3yﬂbTaT pa6OTBI IIPOTpaMMBI B PEKHMME pEaJIbHOTO BPEMECHU.

67Hogpo6Hee

141


https://github.com/pyserial/pyserial

«Python: 6picTphIit cTapT» http://dfedorov.spb.ru/python3/

*Python 3.4.2 Shell* © @ O

ile Edit Shell Debug Options Windows Help

E
b
b
b
b
b
b
b
b
b'v
BT
b
b
b
b
b
b
b
b
b

7]
[Ln: 96][Col: 0

25. UMnopTHpoBaHue MOYJIeii, HAaMMCAHHBIX Ha si3bIke C (ms Python 3)

Bce neiictBus B aToM rimaBe mpousBoaarcs B OC Linux/Debian, mostomy tpedyercs
MPEIBAPUTEIILHO €€ YCTAHOBUTD.
Jlns cosmanus mopayneil Ha sspike C Bocmonbsyemcs maketoM distutils®®, Bxopsmum B
coCTaB CTaHAapTHOHN 6ubaunoTeku Python.
PaccMotpuM mpumMep®” cosnanusi coGcTBeHHOro Python-moxyms Ha sisbike C. Jlist 3TOro Ham

o . 70.
noHanoGuTCs co3aath haiin Ha s3bike C (ownmod . ), MPeICTABISIONINIT caM MOYIb

#include <Python.h>

static PyObject* py echo( PyObject* self, PyObject* args ) {
printf ( "BHBOI M3 SKCOOPTMPOBAHHOTO koma!\n" );
return Py None;

static PyMethodDef ownmod methods[] = {
{ "echo", py echo, METH NOARGS, "echo function" },
{ NULL, NULL }

ti

// ®Ta cTpykTypa InofBaBuiack B Python 3:
static struct PyModuleDef ownmodule = {
PyModuleDef HEAD INIT,

"ownmod", /* name of module */
NULL, /* module documentation, may be NULL */
=1, /* size of per-interpreter state of the module,

or -1 if the module keeps state in global variables. */
ownmod methods

% TonpoGaee: https://docs.python.org/3.6/library/distutils.html
% Ycrounnk npumepa (ams Python 2): https://www.ibm.com/developerworks/ru/library/I-python_details_07/
"® Omucanne crpykryp: https://docs.python.org/3/c-api/structures.html
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}i

// Python 2:
//PyMODINIT FUNC initownmod() {
// Python 3:
PyMODINIT FUNC PyInit ownmod() {

// B Python 2 ofbxomunuch 6e3 co3maHus ownmodule:
// (void) Py InitModule ( "ownmod", ownmod methods );

// Python 3:
PyObject *m;
m = PyModule Create (&ownmodule) ;
if (m == NULL)
return NULL;

3areM opmupyem (aiin setup.py:

from distutils.core import setup, Extension

modulel = Extension( 'ownmod', sources = ['ownmod.c'] )
setup ( name = 'ownmod',

version = '1.1"'",

description = 'This is a first package’',

ext modules [modulel]

BhbInoHsIEM B KOMAHIHOM CTPOKe (YCTAHABIMBAEM MOLYIb ):

# python3 setup.py build
running build
running build ext
building 'ownmod' extension
i586-1linux-gnu-gcc -pthread -DNDEBUG -g -fwrapv -02 -Wall -Wstrict-
prototypes -g —-fstack-protector-strong -Wformat -Werror=format-
security -D FORTIFY SOURCE=2 -fPIC -I/usr/include/python3.4m -c
ownmod.c -o build/temp.linux-i686-3.4/ownmod.o
ownmod.c:23:16: warning: function declaration isn’t a prototype [-
Wstrict-prototypes]

PyMODINIT FUNC PyInit_ownmod() {
ownmod.c: In function ‘PyInit ownmod’:
ownmod.c:32:1: warning: control reaches end of non-void function [-
Wreturn-type]

}

A

! TlogpoGaee: https://docs.python.org/3/install/
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i586-1linux-gnu-gcc -pthread -shared -Wl,-01 -Wl,-Bsymbolic-functions -
Wl,-z,relro -Wl,-z,relro —-g —-fstack-protector-strong -Wformat -
Werror=format-security -D FORTIFY SOURCE=2 build/temp.linux-1i686-
3.4/ownmod.o -o build/lib.linux-1686-3.4/ownmod.cpython-34m.so

BrinosiHsieM B KOMaHIHOW CTPOKE C IIPpaBaMM aJIMUHUCTPATOPA:

# python3 setup.py install

running install

running build

running build ext

running install 1lib

copying build/lib.linux-1686-3.4/ownmod.cpython-34m.so ->
/usr/local/lib/python3.4/dist-packages

running install egg info

Removing /usr/local/lib/python3.4/dist-packages/ownmod-1.1.egg-info
Writing /usr/local/lib/python3.4/dist-packages/ownmod-1.1.egg-info

Tenepb MOXEM 3aIlyCTUTh UHTCPIPETATOP.

# python3.4

Python 3.4.2 (default, Oct 8 2014, 13:14:40)

[GCC 4.9.1] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>> import ownmod

>>> ownmod.echo ()

BEIBOII M3 B3KCIOPTUPOBAHHOTO KOzIa!

>>>

OdunmanbHuas JOKyMeHTAIHSI 0 PACHIHPEHUH ¥ BCTPAaWBaHUHU WHTepnperaropa Python:

Extending and Embedding the Python Interpreter:
https://docs.python.org/3.6/extending/index.html

Python/C API Reference Manual: https://docs.python.org/3.6/c-api/index.html
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26. Jupyter (IPython). Pacimpennbie Bo3moskHocTi Python

Jupyter "spusiercs passutieM mpoekta IPYthon, KOTOpBINA B HHTEPAKTHBHOM PEXKUME IO
cpencTBaM BeO-uHTepdelica Mo3BoJsieT Ha sA3bike Python BhIMOMHSITE Hay4HbIC BBIYUCICHUS,
crpouth rpaduku u T.a. Jupyter B omimmume ot IPython Bkirouaer B cebs He TONBKO
uHTEepmpeTarop sA3bika Python, Ho u moamepkky Takux si3pikoB Kak Scala, Bash, Haskell, Julia,
R, Ruby. BeImoiHuTh TECTOBBIM 3alyCcK IOJHOIICHHOW Bepcuu JUpPyter MOKHO Ha caiTe:
https://try.jupyter.org

26.1. Yemanosxa u 3anyck Jupyter (IPython)

s ycranoBku Jupyter (IPython) mox OC Windows moHagoOuTCs cKadath H
pacnakosats auctpuGyrus WinPython 3.5 (¢ caiira https://winpython.github.io/).
[Mocne ycranoBku mnanka ¢ daitmamu WinPython Gyaer uMeTh CiieayIOmui BUIT:

»cA\WinPython-64bit-3.5.2_ 1015\
+ Wmn

&L

[[J [motebooks]

[[J [pythen-3.5.2 amd64]

[ [scripts]

[ [settings]

[JRools]

E5'WinPython Powershell Prompt
~ WinPython Interpreter

" 2 WinPython Control Panel

&l WinPython Command Prompt
i& Spyder reset

& Spyder

Jupyter Notebook

&8 IPython Gt Console
i |DLEX {Pythen GUI)

Bropoii Bapuant’® ycramokn Jupyter (IPython) mox OC Windows — muctpu6yTHB
Anaconda’ (c caiira: https://www.continuum.io/downloads).

Bepuemcs k WinPython. 3amyctum Jupyter Notebook. B mpomecce 3amycka
CO3JaeTCsl JIOKAIBHBIN BeO-cepBep, MPOCTYIIMBAIOIIUI CeTeBOW MOpT C HOMEepoM 8888.
ABromartudecku Ha ctpanuiie http://localhost:8888/tree otkpoetcst 6Gpaysep.

Co3naaiM HOBBIH OJOKHOT ISl 3aITycKa IIporpaMm Ha sizeike Python:

2 OdurmanpHelii cait: http://jupyter.org

" Iepeuennb nakeToB, BXOAIMIX B UCTpuOyTHB WinPythonQt5-3.5.2.1 npecTaBieH Mo cChlKe:
https://github.com/winpython/winpython/blob/master/changelogs/WinPythonQt5-3.5.2.1.md

"4 Bo3Mo3kHO, uTO 9T0 Gonee yxaumsiii BeGop, uem WinPython

" Cocras auctpubyrusa Anaconda: https://docs.continuum.io/anaconda/pkg-docs
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| In[ ]:
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Trusted Notebook

Close and Halt

VYBuaum, uro B karanore \notebooks\ cozxancs daiin MyTest.ipynb:
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- -3.5.2. 16t 5\notebook
+ Mmn Tun
&I

. Lipynb_checkpoints] <

. [docs] <
| |MyTest ipynb
|| Untitled i

ITo anamoruu ¢ IDLE B sueiike Tn[] OmokHoTa Jupyter Habupaem Koj Ha s3bike Python u
3amyckaeM (komOmHamuu <Ctrl>+<Enter>, <Alt>+<Enter> — BBIIOJHHUTH SUCHKY H

N00aBUTh HOBYIO sUeliKy, <Shift>+<Enter> — BBIIOJIHATh SYCHKY W BBIICITUTH

+3&’@E‘l‘*®000de v

run cell, select below

CIICYIONIYIO):

Pe3ynbTat BBITTOIHEHUS KO OTOOpa3UTCs B siueiike Out [1]:

In [1]: a=7
b=8
a+b

Out[1]: 15

| In[]:|

KOI[ MO>KHO MOI[I/I(l)I/ILII/IpOBaTB H 3aITyCTUTH IIOBTOPHO (I/I3MCHI/ITC$I HHACKCAIUA SI‘{CCK):
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OrzenbHbIe siueiiku GiokHoTa Jupyter (IPython) MoxHO oTMedats kak Texcrossie (Markdown®
— CIEIUATBHBIN A3bIK PA3METKH) JJIsi KOMMEHTHPOBAHUS KOJIa:

e = e e g oo e e

+ = B B A v M B C|Coke v CellToolbar

Heading

TR
oo~

In [8]: def f(a):
return a+7

In [9]: (7)

out[9]: 14

[puBeneM IpuMep pasMeTKH ' :

OyHxuusa f (a) OpMHMMaeT 3HAUEHMEe *UMCJIOBOTO* **oObekTa**.
" “python
def f(a):

return a+t+7

[Tocrne 3amonHeHNs TEKCTOBOM sTUEHKH €€ MOKHO BBITIOJIHUTH U SI3BIK PA3METKU MPeodpa3yeTcs B
npe3eHTa0enbHBIN BU/:

"® TogpoGaee o popmare: https://ru.wikipedia.org/wiki/Markdown
" HoxpobHee o Gnoknote IPython
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out[2]: -1

PYHKUWA f(a) NpUHUMaET 3HaqYeHe YuC/106020 OO BEKTA.

def f(a):
return a+7

26.2. Paboma ¢ Jupyter (IPython)

B otnuune ot cranaapTHoit cpensl paspadotku IDLE Jupyter (IPython) mo3Bosnser:
1. 3aBepmarh KoMaH bl (M MyTH K (aiiiam) 1Mo HaXKATHIO KJIAaBHIIH <Tab>.
2. BwiBomuTh 001yt0 HHpOpMaIuoo 06 00bekTe (unmpocnexkyus o6vekma):

Brmonnum cneayrommii Habop KOMaH!

In [ ]: 1st=[3,6,7,5,'h',5]
1st?

B pe3ynbrate nosnyuum:

Type: list

String form: [3, 6, 7, 5, 'h', 5]

Length: 6

Docstring:

list () -> new empty list

list (iterable) -> new list initialized from iterable's items

Hnst yHKIui ? TOKa3bIBa€T CTPOKY JOKYMEHTAIMH, 27 — MO BO3MOXHOCTH ITOKa3bIBACT
MCXOJIHBIN KOJ (PYHKITUH.

3. C moMoIIbI0 «Marn4ecKoi» KOMaHabl $ run (MOJyYUTh CIIPABOYHYIO HH()OPMAIIHIO:
$run?) BBINOJHATH MPOTrPaMMEbI Ha si3bike Python.

4. CHHCOK «Marm4ecKux» KOMaHJ $magic.

5. %reset — ynanser Bce epeMEHHbBIE, ONPE/CICHHBIC B HHTEPAKTHBHOM HPOCTPAHCTBE
VIMEH.

6. Komannsl 1t pabOTHI C ONIEPAIMOHHOMN CUCTEMO:
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Tabnuua 3.3. KomaHnapl IPython, oTHocAwWMeCA K onepaunoHHon cucteme

Komanpa Onucaxue

temd BbINONHUTE kKomaHay B8 060no4ke CUCTEMbI

output = !cmd args BbINONHWTL KOMaHAY W COXpaHUTE B 06beKTe output BCe
BblBEiEHHOE Ha CTaHAAPTHLIA BbIBOA,

$alias alias_name cmd Onpeaennte NCEBAOHWUM KOMaHALI 060NOYKK

$bookmark Bocnonbaosateca cucTemoin 3aknanok IPython

$cd kaTasor CpenaTb yka3aHHbIi kaTanor paboymnm

$pwd BepHyTb Tekywuii paboyvii katanor

$pushd karanor MomecTTb TEKYLLWIA KaTanor B CTeK U NepenTu B yKa3aHHbIN
KkaTanor

$popd N3Bneyb katanor 3 cTeka u NepeinTu B Hero

$dirs BepHyTb CNWUCOK, COAEpXaLlMii TEKYLLEE COCTOAHME CTeKa
KaTanorose

$dhist HanevaraTb UCTOPUIO NOCELLEHMA KaTanoros

$env BepHyTb NnepemeHHbIe cpeakl B BUAE Cnosapsa

26.3. Unmepaxmuenvie sudacemot ¢ Jupyter (IPython) Notebook

Beimonaum B Jupyter (IPython) Notebook cinemyromuii ko

from IPython.html.widgets import interact
def factorial (x)

f = np.math.factorial (x)

print ( (x) + "!I= " + (£))
i = interact (factorial , x=(0,100))

In [6]: from IPython.html.widgets import interact

def factorial(x) :
f = np.math.factorial(x
print (str(x) + '!= ' + str(f))

i = interact(factorial , x =(0 ,100))

X 61

61!= 507580213877224798800856812176625227226004528988036003099405939480985600000000000000

Bumkersl paboTaroT TONBKO TpH 3amyiienHoM oiokuote Jupyter (IPython).

AKTyallbHasl BEpCHsi JOKYMEHTALHH [0 BIpKeTaM' o https://ipywidgets.readthedocs.io/en/latest/

Paznuunbie IIPUMEPBI BUIKETOB:

http://nbviewer.jupyter.org/github/quantopian/ipython/blob/master/examples/Interactive%20Wid
gets/Index.ipynb

™8 https://github.com/ipython/ipywidgets/tree/master
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26.4. Yemanosxka oononnumenvhuix nakemos ¢ WinPython uz PyPl

Ecnu tpeOyercst yCTaHOBUTH JONOJHUTENBHBIE ITAKEThI, KOTOPBIE COJEPIKATCS B PyPI™,
to 3anmyctute WinPython Command Prompt, B mnosBuBLIEMCS OKHE HaOepUTe KOMaHIY
yCcTaHOBKH, Hampumep, Pip install SPARQLWrapper:

N CAWindows\system32\cmd.exe - cmd.bat = =
ssWinPython—64bit—3.5.2.10t5scripts>pip

sage:
pip <command?> [options]

Install packages.
down load Dovnload packages.
uninstall Uninstall packages.
freeze Output installed packages in reguirements format.
list List installed packages.
show Show information about installed packages.
search Search PyPI for packages.
vheel Build wheels from vour reguirements.
hazh Compute hashes of package archives.

completion A helper command uwused for command completion
help Show help for commands.

eneral Options:

-h, —help Show help.

——isolated Run pip in an isclated mode. ignoring
environment variabhles and user configuration.

-u,. —wuerhose Give more output. Option iz additive,. and can he
uzed up to 3 times.

-, —wversion Show version and exit.

-, ——quiet Give less output.

——log <pathx Path to a verhose appending log.

——proxy Lproxy> Specify a proxy in the form
[user:passwdl@lproxy.server:port.

—petries {retries> Maximum numbey of retries each connection should

7 a66p. ot anrm. Python Package Index — «katarnor makeros Python»

151



«Python: 6picTphIit cTapT» http://dfedorov.spb.ru/python3/

27. llpumenenue Jupyter (IPython) B o61acTn anaau3a TaHHBIX

Mo ccputKam pacnosoKeHbl IpUMeEpbI, BeioHeHHbIe B Jupyter (IPython):

SPARQL Endpoint interface to Python

28. Ilpumenenne Jupyter (IPython) B 061acTu 3amuTe HHPOPMAIIMT ¥ CHCTEMHOTO
aIMHMHUCTPUPOBAHUS

[To cchbutkam pacoioKeHbI MPUMEpBI, BiosiHeHHBIe B Jupyter (IPython):
B npouecce

JlonoIHUTeIbHAS JTUTEepaTypa:

1. Python Arsenal for Reverse Engineering: http://pythonarsenal.com/

29. [lpumenenne Python B 061acTH HCKYCCTBEHHOTO HHTEJLIEKTA

B niponiecce

IMepcoHanbHBIM NOMOITHUK, HanmrcanHabiil Ha Python, mog GNU/Linux — ananor Siri

3amaua: CHCTeMa «yMHAs CTPAHALAY .,

& Ycrounuk 3amaun: https://pynsk.ru/tasks/9/
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B coBpemMenHoM MHTEpHET JE€rKO HAMTH CalThI, KOTOPHIE AMANTUPYIOTCA MO TOJIb30BATEIIS.
[TorCKOBUKM W3Yy4arOT TOWMCKOBYIO HCTOPUIO IO3epa W MpeayiaralorT 0ojiee peleBaHTHHBIE
pe3ysbTaThl, CalWTHI-KaTaJOTH (UIBMOB YMEIOT TIOJCKa3aThb HauOoJiee-WHTEPECHBIN BHICO-
KOHTEHT. UTOOBI HE OTCTaBaTh OT CTApIIMX TOBAPHIIECH, BaM MPEJIAracTCs HAIKHCAaTh CBOIO
CUCTCMY aJallTallud KOHTCHTA calTa 1101 ITOJIB30BAaTCIIA. B xauecTBe KpUTCpUs aganTainunu 6YI[€T
HCIIOJIb30BAThCS MOJIOKEHUE Mosb3oBarens. HeoO0XxoaumMo HamucaTh CalT, CTpaHUIbI KOTOPOTO
(MOXHO cieNaTh BCETO OJIHY CTPAaHUILY) OyIyT U3MEHSITHCS HA OCHOBE MapaMETPOB:

Bpewms cyTok (yTpo, 1eHb, Beuep, HOUb)

e Pabouee/He pabouee BpeMs

e PaGounii/He pabounii 1CHb

o [lIpa3gHuK/HE MPa3IHUK

e [loroma (m0X1b, CHET, ICHO, ITACMYPHO)
e T'opox momp3oBaress

IIpuMepsl H3MEHYMBOTO KOHTEHTA:

o @oH caiita (KapTUHKH, IIBETa POHA)

o [losBnsTHCS/MCUE3aTh BUICO

e Uzmenstees dpasza «loOpsiii <geHb/Bedep/yTpo/HOUB>)

e (Coobmats 00 UHTEPECHBIX HOBOCTSX B FOPOJI€ MOIB30BATEIS

30. Cnicoxk moJie3Hoii reparypsi o Python

1. MHuoro uHTepecHOro U moje3Horo: https://pythondigest.ru/
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31. OT3bIBbI UNTaTEJIEH 00 IJIEKTPOHHOH BEPCUH KHUTH

[IpuceuiaiiTe OT3bIBBI Ha MTOYTY: dm itriy.fedoroff@qmai l.com

3npascTByiite, mutpuii FOpbesuu.

Xouy nobmnaronaputh Bac 3a yueOHuK 1o ocHOBaM mporpamMMupoBanus. Haxoxy Bamry kHury
KpaifHe TOJIE3HOM.

C yBaxkeHuew,
Urops ['enaxos, 54 rona, umxenep (P. benapyce, r. Moruses)

3npascTByiite, Jmutpuii!

Cracubo Bam 3a y4yeOHOEe TOCOOME, OHO TOATOJNKHYJIO MEHS Ha OCYIIECTBJICHHE IaBHO
MOSIBIISIBILIETOCS] B MBICIIIX HAMEPEHUE TO3HAKOMUTHCS C SI3bIKOM.

Xoten Obl BhICKa3aTh CBOM B3risa Ha anroput™m " Ilouck, ynaneHue, mouck", KOA KOTOPOTrO
npuBeAEH Ha cTpaHuiie 91.

Ha wmoit B3rmsin, G6onee oueBUIHBIM pelieHHEM OyneT He mpubaBieHue 1 K MHAEKCY BTOPOTO
HaWJEHHOTO JJIEMEHTa, a TMOJYyYEeHHE OSTOr0 HHJIEKCAa YXKE€ IOCIIe BO3BpAIICHHUS IEPBOIrO
HalJICHHOTO JIEMEHTA B CIIMCOK.

Moii BapuaHT TaKoM:

def find_two_smallest(lst):
minl = min(Ist)
minl_idx = Ist.index(minl)
Ist.remove(minl)

min2 = min(Ist)
Ist.insert(min1_idx, minl)

min2_idx = Ist.index(min2)

print("Minl idx: {0} val: {1}".format(minl_idx, minl))
print("Min2 idx: {0} val: {1}".format(min2_idx, min2))

return (minl, min2)

C yBaxkeHuUeM,
ITaBen



http://dfedorov.spb.ru/python3/
mailto:dmitriy.fedoroff@gmail.com

M. 1O. ®enopos. «OCHOBBI MPOrpaMMHUPOBaHKs Ha TIpHMepe si3bika Pythony»

006 aBTOpE

®egopos Amurtpuii FOpreBny

C 2010 roma crapmuii npenogaBatedb Kadeapsl
BBIUMCJIMTENIBHBIX CUCTEM U Iporpammuposanus CIT0I'DY
Cdepa unTepecos:

e qnpenoaaBanue UT (By3, mIKosa, Kypchl)
e s3pIkK nIporpammupoBanus (Python, C)
® aBTOMATH3ALMUs YIPABICHHS MTPOIECCOM 00yUeHUS

Caiir: http://dfedorov.spb.ru/
[Toura: dmitriy.fedoroff@gmail.com
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