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INPEANCJIOBHE

«... pyKosooumenu, He umerowue npeocmasienus 06 IBM u npoepammuposanuu,
yuoym 6 Hebvimue, npo@eccuoHanibHble NPOPAMMUCTIIBL CAHYM CUCEMHbIMU
AHATUMUKAMU U CUCTEMHBIMU NPOZPAMMUCIAMY, a NPOSPAMMUPOBAMb CyMeem
Kad#coblil, 4mo 5 U HA3bl8aAl0 GMOPOL SPAMOMHOCIBION.

(1981 roa, akanemuk A.Il. EpiioB)

«Texnuka cama no cebe He nogedem HAC 8 HYHCHOM HANPABIEHUU, HACKOILKO 5
MO2y cyOumv, HU 8 00pA308aHUU, HU 8 COYUATLHOLL HCU3HU. A ckopee cmopoHHUK
PEBONIOYUOHHBIX 8033peHUll, yem peghopmucm. Ho pesonroyuio s npedsudicy 6
uoesx, a He 8 MexHuKe».

(1980 rox, npodeccop Ceiimyp Ileiinepr)

B ocHOBy mpeaymaraeMoro y4eOHOTO
MOCOOUsI TOJIOKEH LUK BUICO-YPOKOB U
3aHSATHH, TPOBEACHHBIX AaBTOPOM IS
CTYJEHTOB-9KOHOMHCTOB CIIeI9Y,
yueHukoB Jsmnes Ne 95 u cmymarenein
kypcoB Epic Skills.

Ilens mocobust — pacckazaTb 00
OCHOBax IPOTPaMMHUPOBAHUS JUIst
ciymiateslieii ¢ MUHHMAJIBHBIM 3HAHHEM
nHpopmaruku. 3a 10-12 3ansTHil JaHHBINA
KyPC TIO3BOJISIET HAYYHTHCS IPOSKTUPOBATH
1 pa3padaThIBaTh MPUIIOKECHHUS, UCTIONB3YS
6a30BbIe BO3MOYKHOCTH A3bIKA
nporpammupoBanus Python.

SI3bIK mporpamMmupoBanusi Python BXoauT B msITEpKy MO MOMYISPHOCTH B MHUPE, MOITOMY
HATH TI0 HEMY JIMTEpaTypy HE COCTaBUT TpyAa. Ha kemarommx craTh MPOrpaMMHCTaMH
OOpYIIUTCS TOpa CIPAaBOYHUKOB U «IYYLIMX PEKOMEHAALUN» MO pa3paboTKe MPUIIOKEHUN
JTF000TO YPOBHS CIIO)KHOCTH, HO CPEIU BCEX ITHX KHUT HOBUYKY OBIBAeT CIOXKHO Pa300paThCs, a
HIepBOE 3HAKOMCTBO C TOJICTHIMU CITPAaBOYHHUKAMH 10 BHYTPEHHEMY ycTpoicTBY Python mosker
HaBCET/Ia OTITYTHYTH OT 3aHATHS TPOrPaMMHUPOBAHUEM.

Ha B3rnsa aBropa, He cliefyeT CBAIMBATh HA TOJOBBI YUYaIlUXCsl Cpa3y BCIO CIIPaBOYHYIO
UHPOPMALIMI0O U MHOXECTBO TPABHJI, CYIIECTBYIONIMX B S3bIKAaX MPOTPAMMHPOBAHUS — «HE
cleflyeT MHOXUTh cyliee 0e3 HeoOxoaumocTuw». HekoTopble TeMbl B MOCOOMH CIELUAIBHO
NPUIIUIOCH YIPOCTUTH, YTOOBI B BBOJHOM Kypce HE BAABATHCS B M3JIMIIHHUE JIETAH, HO B BEK
WuTepHeTa nouck cpaBoyHON HHPOPMALIUN HE JOJDKEH COCTaBUTh TPYAA.

ABTOp GTaroapuT Beex, KTO MIPHHSN yJacTHe B pa3paboTke JaHHOTO Kypcal.

JImumpuii @edopos, 5 mapma 2016, e. Cankm-Ilemepbype
http://dfedorov.spb.ru

a BLIpa)KaIO OTACIbHYIO 6J'IaFO,HapHOCTI) MaKCI/IMy HCTpeHKO 3a NOUCK U UCIIPABJICHUEC OII€YATOK.
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ITOT Y4eOHMK MOCBAMIACTCH MAMSITH

Amnpapes IlerpoBuua EpmoBa
(19 ampenst 1931 r. - 8 nexadpst 1988 r.)

CoBETCKHI yIEHBIH, OJUH U3 MHOHEPOB TEOPETUUECKOTO ¥ CHCTEMHOTO IIPOTrpaMMHpPOBaHus, co3aaTesib CHOMPCKOi
mkouisl nHpopmatky, akaneMuk AH CCCP. B 80-x rogax npouuioro Beka Hauas SKCIIEPUMEHTHI 110
MPENoaBaHUIO IIPOrPaMMHUPOBaHHS B CPEJHEH LIKOJIE, KOTOPhIE IIPHBEIH K BBEJCHHUIO Kypca HHPOPMATHKH B
CpEeIHHE IIKOJIBI CTPaHBI.

Ceiimypa Ileiinepra
(29 depanst 1928 r. - 31 urons 2016 .)

MareMaTHK, MPOrPaMMHUCT, ICUXOJIOT U Tieaaror. OMH U3 OCHOBOIIOJIOXKHUKOB TEOPHH UCKYCCTBEHHOTO
HMHTEIIEKTa, co3aaTenb s3bika LOGO.
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I'JTIABA 1. OCHOBbI OCHOB

«HUnpopmamuka ne Oonee Hayka O KOMNbIOMEPAX, Yem
ACMPOHOMUSL — HAYKA O MeNeCKONaX.
(Oncrep Meiikerpa)

«Ecmb 06a muna s361K08 NpOSpAMMUPOBAHUS — me, KOmopble 8ce
pyaarom, u me Ha KOMOPbIX HUKMO He NUULEm.
(b. Ctpayctpym, pazpaboTuuk s3bika nporpaMmupoBanust C++)

JJ1st TOro 9TOOBI HAYYUTHCS IJIABAaTh HEOOXOAUMO BONTH B BOAY M Ha4aTh MPOOOBATh TPECTH
pykamu, rmomorasi cebe Horamu, 3aTeM MoOOPOB CTpax, OTOPBATHCS OT JAHA W MOIUIBITh. ECTh B
9TOM CXOJACTBO C HAlMCAaHHEM MPOrpaMM. MOXXHO TIPOYECTh TOJICTBIH YUYeOHUK, CIaTh
3a4eT/9K3aMEH B By3€, HO IIPH 3TOM HE HAyYUTHCS HAMCAHUIO JIAXKe MPOCTHIX MPOTPAMM.

CKONbKO BpeMEHH TpaTuTh Ha oOyueHHe? My3BbIKaHTBI TOBOPST, YTO Ui JOCTHXKEHUS
MacTepCTBa BJIAJICHUS HHCTPYMEHTOM HEOOXOIMMO PETICTUPOBATH 10 YEThIPE Yaca B JICHb.

WHCTpYMEHTOM MPOrpaMMUCTa SIBJISICTCS KOMITBIOTEP, MOITOMY KPAaTKO PAacCMOTPUM €ro
yCTpoiicTBO. Bce BBIYHCICHUS B KOMIIBIOTEPE TMPOM3BOISTCS ICHTPAIBHBIM IIPOIIECCOPOM.
@aiinpl ¢ IporpaMMamMH XpaHITCS B MOCTOSIHHOM MaMsATH (Ha KECTKOM JIUCKE), @ B MOMECHT
BBITIOJTHEHHSI ~ 3arpyXaroTcsi BO  BPEMEHHYIO
(omepatuBHY0) mamaTh. BBox wuHbopmanuu B
KOMITBIOTED  OCYIIECTBIISIETCSI C  TIOMOIIBIO
KJIaBHATyphl (YCTpOWCTBA BBOJA), a BBIBOA — C
MTOMOIIHI0 MOHHUTOPA (YCTPOHCTBA BHIBOJIA).

KommbproTep crnocoOeH paboTath TOJNBKO C

LenTpansHbeiid npoueccop

IByMsl BuaaMu curHainoB: 1 wmiam O (MallMHHBIM -2_ pes—————
KOJIOM). [Tucatp POTPaMMBI BUJIA A
1010101010010101010 nma deroBeKa CIIOXKHO, @ ocrosmwan navs
MBILIIJIEHHE €ro YCTPOGHO HHauye, I[O3TOMY “
NOSIBUJICh  TTPOTPAMMBI-TPAHCIISITOPE  C  SI3BIKA Lopstomoneces
NPOrpaMMHPOBAHNSA, MOHATHOTO HENOBEKY, Ha h\ e —
MAaIIMHHBIN SI3BIK, TOHATHBIA KOMITBIOTEDY. -_—

S3bIKN IpOrpaMMHPOBAHHS, KOTOpBIE
NPUOMKCHBI K MAITMHHOMY YPOBHIO, Ha3bIBAaIOT
S3bIKAMHA HHM3KOTO YpPOBHS (Hampumep, S3bIK
accemoOiepa). Jlpyroit BujI sS136IKOB — I3bIKH BBICOKOTO YpOBHsI (Hampumep, Python, Java, C#), eme
OoutbIIIe MPUOIMKEHHBIE K MBIIIJICHUIO YEJIOBEKA.

[ d MalwmrHHbIN Koa:

Asbik 1010101010001001
nporpaMMuMpoBaHus 0101010101010101
0101010101010101

o) 0101010101111100

Asbikn
nporpaMMMUpoBaHuA
HU3KOTO YPOBHA

Azbikn
NporpaMMMpoBaHuA
BbICOKOIo ypoBHA
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VY 43BIKOB MpOTrpaMMHUPOBaHUs MHTEepecHas ucropusa. OHU CO3/1aBaIUCh HE Ha IIyCTOM MECTE, a
1OJl KOHKPETHBIE 3aJ[aud, CTOSBIIME HAa TOT MOMEHT Mepel HX pa3padoTYMKaMH, OTCIOAA
CTAaHOBUTCS HNOHATHOW 00JIACTh NMPUMEHEHMsI TOrO WM MHOIO s3bIKa MporpammupoBanus. Ha
CETOJHSIIHUN JI€Hb CYIIECTBYIOT THICSYU SI3BIKOB IMPOTPAMMHUPOBAHMS, HO HAUOOJBLIYIO POJb
CBITPAJIY JINLIb HEKOTOPHIE U3 HUX.

A3bIK MwKpoKoMMbIoTepbI C
accemBnepa  O4YeHb OrPaHUYEHHLIMU
pecypcamu. 50-bie
Fortran MaremaTuueckue
pacueTsl.
Basic q
3bIKK A5 0By4eHus 60-70-!:!9
Pascal NPOrpPaMMUPOBAHHUIO.
i CrctemHoe
(3 nporpammMupoBaHue OC UNIX
PROGEAMMING (npaviBepa 1 np.)
e | Brniouaer ace MoTpe6HoCTb B GonbLUMX 80-ble
BO3MOXHOCTM A3bIKa
Tt CH++ A 00 nporpammax - nosBUNcs
» peanuayet n noaxoa OOT.
PROGRAMMING LANGUAGE nogxoAa.
KpynHble nporpammel Anst MoTpebHocTb B NporpammucTax
= > Java Buaneca (COrT). CnoxHo NEepeHOCMMOCTH.
Hanucarb Nioxyo ABTOMaTU3MpPOBaTL KOhemaLLnHY.
ava
) nporpammy. 90-bie
AsTOMATU3ALNA PYTUHHOM
puthon  Python JleATensHOCTY (BbICTPO), MepcoHarnbHble
oByueHve MK, WHTepHeT
NPOrPaMMNPOBAHMIO.
PHP Paspabotka
[IMHAMUYECKUX CaiTOoB.
KpynHble nporpammbl 4ns 0606
LeHe 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 ckazanm, 4TO Ha4aIOM OOMICHHUS C KOMITBIOTEPOM MOCITYKHJT MAIIMHHBIN KOJI. 3aTeM
B 50-ple Toabl NBAJAIIAaTOTO BEKa MOSBUJICS HHU3KOYPOBHEBBIA SI3BIK accemOiepa, Hawmboiee
NpUOJIMKEHHBI K MaITMHHOMY ypoBHIO. OH NMpHUBS3aH K MPOLIECCOPY, TOITOMY €r0 M3y4YeHHE
PaBHOCUIIFHO M3YYEHHIO apXUTEKTYpPHI Iiporieccopa. Ha si3pike accembepa MUIryT IporpaMMsbl U
CEro/iHsI, OH HE3aMEHUM B cillyyae HEOOJIbIINX YCTPOUCTB (MUKPOKOHTPOJUIEPOB), 00JIaJat0INX
OUY€Hb OTPAHUYEHHBIMU PECYPCAMU TTAMSITH.

Crnenyromuii oTam — nosiieHue si3pika GoprpaH, MperHa3HavYaBIIETOCs IS MATEMAaTHIECKIX
BBIYMCIICHHM.

Co BpeMeHeM pociia MOTPEOHOCTh B HOBBIX KaJpax M HEOOXOAUMOCTh B OOy4YeHUU
nporpamMmmupoBanuo. O0ydeHne Ha s3blkax accemOnepa wim PopTpane TpeOOBaIO MHOTO CHII,
nosToMy B 60-70-ble TO/I6I TIOABIISIETCS TUISS 1A SI3BIKOB Ji71st 00yuenwus: Basic, Pascal. SI3eik Pascal
IO CHUX TIOp WCIOJB3yeTcs B IIKOJAX B KA4eCTBE OCHOBHOTO S3bIKa OOYy4eHHUS
IPOTPaMMHUPOBAHUIO.

B 370 ke BpeMms BenyTcsl UCCIIeIOBaHUS B 00JIacTH pa3pabOTKU OMEPAMOHHBIX CUCTEM, UTO
npuBoauT K nosiBieHuto cucreMbl UNIX. [lepBoHauanbHO 3Ta omnepanvoHHas cucTeMa Oblia
HaIMCcaHa Ha s3bIKe acceMOIiepa, YTo YCIOKHSIIO0 ee MoauuKaiuio 1 u3ydenne, toraa . Putun
paspadoran s3eik C IS CHCTEMHOTO TpOTpaMMHpOBaHUsI W coBMmecTHO ¢ b. KepHuranom
nepernucan cuctemy UNIX Ha sTOM s3bike. BrocnmeactBum omeparmonHas cucrema UNIX
MOJIy4HJIa IUPOKOE pacipocTpaHenue (B HaIM JHH Oobie u3BecTHbI ee KitoHsl GNU/Linux), a

7
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BMECTE C HEW — MOSBUIIOCh MHOXECTBO MPOTPAMMHUCTOB, ISl KOTOPBIX A3bIK C CTam POIHBIM.
Hamucanue mporpaMM Ha 3TOM sI3bIKE TPEOYET XOpolei KBan(UKaIuu OT MPOrpaMMHUCTa, T.K.
He3aMe4YeHHasl OlIMOKa cocoOHa MPUBECTH K CEPbE3HBIM MOCIEACTBUAM B pabOTE MPOrpaMMBl.
Mo cux nop sa3sik C JIMAUPYET B KAUECTBE S3bIKA AJI1 CACTEMHOI'O IIPOrPaMMUPOBAHMSI.

Crnenyronmuit - 3tan (80-ple  TOABI)  XapakTEpPU3yeTCs  TOSIBICHUEM  OOBEKTHO-
opueHTupoBaHHOro nporpammupoBanust (OOII), koTopoe TOMKHO OBLIO YHNPOCTUTH CO3/1aHUE
KPYIHBIX NPOMBIIUICHHBIX Hporpamm. IlosBusercs yuensiii — b. Ctpayctpyn, koTopomy
HEIOCTaTOYHO ObUIO BO3MOXKHOCTEH s3blka C, MOTOMY OH paCHIMpSET 3TOT S3bIK ITyTeM
no6asiennss OOIL. HoBwiit s13b1k 1ToTyumn HazBanue C++.

B 90-ple TOABI MOSBISAIOTCS TMEPCOHAIbHBIE KOMIBIOTEPH U ceTh HWHTEpHET, MOoTOMYy
TpeOyIOTCS HOBBbIE TEXHOJIOTMH U SI3BIKM HPOrpaMMHUpOBaHUA. B 3TOT MoMeHT Habupaet
NONYJSIPHOCTH SA3BIK JaVa, KOTOPBIM MO3BOJSET B KpaTyaillliie CPOKH HayaTh MHUCATh KPYIHbBIC
MPUIOKEHUs1 0e3 omaceHnit 4To-11Mb0 cepbe3HO UCIOPTUTH B cUcTeMe. SI3bIk Java co3maBaics ¢
orysiakor Ha C++ U ¢ mepcneKTUBHOM pa3BuTHs cetu MHTepHeT. JlaHHbBIN S3bIK XapaKTepU3yeTcst
MEPEHOCUMOCTBI0O CBOMX MpOrpaMM, T.€. HamWcaB Java-mporpaMMmy Ha IEepPCOHATIbLHOM
KOMITBIOTEPE, MOXHO 3aIlyCTUTh €€ Ha KO(eMallnHe, €CIH TaM HPUCYTCTBYET BHPTYalIbHAs
MaimHa Java.

[TpumepHo B o71HO Bpemsi ¢ Java nosisisiercst Python. Paspaboruuk si3pika — MaTeMatuk [ Buj1o
BaH Poccym 3aHumaincs gonroe Bpems pa3paboTkoil s3pika ABC, mpemnaznadeHHOro st
0o0ydeHHUs MpOrpaMMHpPOBaHUIO. B OIHOM W3 MHTEPBbIO OH TaK OTBETWJI Ha BOIPOC O THUIIE
OpOrpaMMHUCTOB, JUIs KoTopeix Python Owi1 Obl  uHTEpeceH: «A  npeocmasnin cebe
npogeccuonanvuvix npoecpammucmos 6 UNIX unu UNIX-noodobnoti cpede. Pyxosoocmea ons
panHux gepcuti Python eozsewanu umo-mo 8pode «Python 3axpvieaem paspuvié medxncoy Cu u
NPOCPAMMUPOBAHUEM O00O0NIOUKUY, NOMOMY YMO UMEHHO MO UHMEPeco8anro MeHs U MOux
onuocaiwux xoanee. Mue u 6 20108y He npuxoouno, umo Python moocem cmamov xopowium
AZLIKOM OJ151 6CIMPAUBAHUSL 8 NPULONCEHUS], NOKA MEHs He cmanu cnpawusams 06 smom. To, umo
OH 0KAa3ancs none3eH 015 00y4eHUs HAYAIaM NPoSpAMMUPOBAHUS 6 WIKOLe UIU KOoueddice, —
cuacmaUuBas CuyyanuHocms, 00ycroeieHHas mHo2umu xapaxkmepucmukamu ABC, xomopvie s
coxpanun: ABC 06win  cneyuanvHo npeoHaswaweH Oas  0OyYeHUs NPOSPAMMUPOBAHUIO
Henpoepammucmos». K Python mbl emre BepHeMcs, a MOKa MPOJOJIKMM HAIll MCTOPUYECKHUH
IKCKYPC.

C poctom cetu MHTepHeT moTpeOOBanoch cO3/aBaTh JUHAMUYECKHE CAMTHI — MOSIBUIICS
CEpBEpHBIi A3bIK MporpammupoBanusi PHP, KoTopblit Ha ceroHSAITHIN A€Hb SBISETCS JTHIECPOM
npu pa3zpaboTke BeO-caliTOB.

B 2000-pie romsl HabmOgaeTcsl TEHACHIMS OOBEIMHEHHS] TEXHOJOTHIl BOKPYT KPYIHBIX
Koprnopanuii. B aTo Bpems nonydaer pazsutue 5361k C# Ha mmatdopme .NET.
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Tax 4To ke Takoe mporpamMma 1 Kakue 1maru TpeOyeTcs BHIIOJHUTH 7S €€ HallucaHus?

Habop onepauwii Haa
GTPYKTYPUPOBaHHbLIMN
AaHHbIMW - anropuTMm

N

N ‘ DuUnbMbl ckavaTs. ... ‘

S

4 !

! ! ‘ A
! ] 1
I 7 I
1 i — 1
I ! I

“Cbipble” AaHHble CTpykTyprpoBaHHbie KpacuBbin (y400HbIN)
AaHHble WHTepdeic, ecnu
notpebyetcs

Ha mepBoMm miare y mporpamMmucTta €cTb Ha0Op «CBIPBIX» JAaHHBIX. DTO, K IPUMEPY, MOTYT
OBITH pa3pO3HEHHBIE OYXTaJNTEPCKUE OTUETHI, CTATUCTUKA WM Mp. DTU CBEACHHUS HEOOXOAMMO
CTPYKTYpUpOBaTb M IIOMECTHTh B KoMIbloTep. CpaBHUM HamucaHWe MpPOrpamMmbl C
IIPUTOTOBJICHUEM CajaTa: €CTh «CBIPHIE» OBOILM, KOTOPbIE HYXHO IMOMBITH M IOpE3aTh, T.C.
CTPYKTYpUPOBATh.

3arem, eciu 3a7ady MOKHO pa3OUTh Ha OTIeNbHBIC HEOOIBIINE MOA3a/1a4H, TO JIy4Ille TaK U
nocTynuTh. Pemmte HeOonblIMe 3aaayud, yOeAMTHCS, YTO OHU PabOTalOT U OOBEIUHHUTH HMX
oOpatHo. Ha HayuHOM s3bIKE 3TO Ha3bIBA€TCSl aHAIM30M U CHHTE30M. C OIBITOM MNPUXOAUT
YMEHME BUJIETh U BBIACIATH [1OA3a/1a4H.

Janee, mporpaMMHCTOM peaM3yeTcs aJIrOpuTM, T.e. HAOOp NEUCTBUN st 0OpabOTKH
CTPYKTYPUPOBAHHBIX JaHHBIX, UCXOZAS M3 IOCTABJIECHHOW 3azauu. OTMedy, 4TO NpaBUIIbHBIN
BbIOOp CTPYKTYpbl JaHHBIX BIHMSAET Ha co3laHue (BbIOOp) anropurMma. Momls s3bIKa
IIPOrPaMMUPOBAHUS OTYACTH 3aKJIIOUEHA B CTPYKTYpax JaHHBIX, KOTOPOE OH MPEAOCTaBISAET s
paboTHL.

[Tocne Toro, kak anropuT™ pa3paboTaH M mporpamMma padboTaer (B pe3yinbrare ee paboTbl
MOJIy4aeTCsl KOPPEKTHBIA OTBET), MOXKHO CO3[aBaTh KPAacHUBBIA U ynoOHBIM mHTEepdeiic. YacTto
CTaJIKUBAlOCh ~C  MHEHHMEM, 4YTO  BH3yalbHble CpeIObl  CIIOCOOCTBYIOT  H3YYEHHUIO
nporpaMMupoBaHuio. He cornaimrych ¢ 3TuM, T.K. BU3yallbHasl CpeJla CTAHOBUTCS TOMUHUPYIOIEN
U MHOIO CWJ YXOAUT Ha €€ H3y4eHHEe, BMECTO TOro, 4YTOObl 3aHMUMAThCS TIJIABHBIM
(cTpykTypu3anueit u anroputmuzanueit). [locmoTpure Ha caliT MOMCKOBOW CUCTEMBI — MOJ€ IS
BBO/JIa C 0/1HOM KHOMKOH. [IpocToTa CKphIBAeT 3a COOOM CI0KHbBIE HHTEIUIEKTYaIbHbBIE alTOPUTMBI,
KOTOpBIE pabOTalOT 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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I''TABA 2. 3BHAKOMCTBO C A3bIKOM ITPOT'PAMMMUPOBAHUSA PYTHON

YroObl yMTaTeNh HE MoayMall, uyTto PythOn — WrpymieyHslid s3bIK MPOrpaMMHUPOBAHUS, Ha
KOTOPOM MOJKHO TOJILKO 00y4aTh OCHOBaM IPOTPaMMHUPOBAHUS M JaJbIIE O HEM OJIarornoiyqHo
3a0bITh, KPATKO MEPEUYHCITIO 0OJIACTH, T/Ie OH AKTHBHO MTPUMECHSICTCS:

CuctemHoe g 0N
nporpaMMmmpoBaHue & w H
A ;
I
1 Mpadmyeckumin Q l
Urpbl, UCKYCCTBEHHBIN : _-7" uHTepceiic
WHTEeNneKT e : o
pandas iy i P _____ django

> Beb-cueHapum

oA
e

MporpaMmmpoBaHue Hay4HbIX < % Flask
BbIYMCTEHNI pgthon . S
- & I \\
P ’ I S ~
A/ 4 ! N N (
I N (
.~y  BbICTROE CO3nAMME : R KMOHI\:I—I?gzae';-li:"gB' =
%~ NpPOTOTWMOB |
- P v Cpython
n 6 Jython
punoXxeHuna a3 AaHHbIX IronPython At
WSQIJ[C
1. CucreMHO€E TpOorpaMMHpPOBaHHE.
2. Pa3zpaboTka nmporpamm ¢ rpadguueckium nHTepdencom.
3. Pa3paboTka TuHAMHUYECKUX BEO-CalTOB.
4. NHTerpanus KOMIOHEHTOB.
5. Pa3paboTka nporpamm it paboThl ¢ 6a3aMu JJaHHBIX.
6. beicTpo€E co31aHne MPOTOTHUIIOB.
7. Pa3zpaboTka mporpaMm Jjisi HAyYHBIX BBIYUCICHUH.
8. Pa3pabotka urp.
Yro HaMm norpedyercs JUIS

BBIIIOJTHCHUA TIPOrpaMM Ha S3BIKE Python? 77777777777777
| Mporpamma Ha

Hpexcz[e, YE€M OTBETUTHL Ha O3TOT BOIIPOC, [ _ssuke Python

pPacCMOTPHUM, KaK 3aITyCKarOTCs IIPOrpaMmMsbl

Ha KOMIIBIOTEPE. Brimonnenune IIporpamMm

—————

OCYIIIECTBIISICTCS OMEPALMOHHON CHCTEMOM Mpunoxekns : kil et ! A
(Windows, Linux wu mp.). B 3agaum L _ _Python) ) puthon
OnepalvoOHHON CHUCTEMBI BXOJIUT I I
pacmipeieieHlie  PecypcoB  (OMepaTHBHOI . e— \Mnéil:s/

MaMATH | TIP.) JIJIS1 TPOTPAMMBI, 3aMpeT UiTH
paspenieHue Ha JOCTYIl K YCTpOMcCTBam
BBOJA/BBIBOA U. T.I.

Jns 3amycka mnporpaMM Ha  S3bIKE XKecTtkuin amck MoHuTop —
Python Heo0XxoIMa porpamma-
MHTEPIIPETATOP (BUpPTyajbHas MallnHa)
Python. Jlannas mporpamMma CKpbIBaeT OT
Python-porpamMucrta Bce OCOOCHHOCTH ONEPAI[MOHHOW CHCTEMBI, I03TOMY, HAIHCaB
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nporpammy Ha Python B cucreme Windows, ee MokHO 3amycTuth, Hanpumep, B GNU/LINUX u
IIOJIyYUTh TAKOM XK€E pe3yJIbTar.

CkayaTh M YCTAaHOBHTH? HHTepHperaTop PYthOn MOXHO CcOBepIIEHHO O6ecIIaTHO ¢
ounmansHoro caita: http://python.org. [ns pabotsl Ham noHagoOuTcs muaTepnperarop Python
BEPCHH 3 MM BBIIIE.

[Tocne ycTaHOBKM MpOTpaMMBI 3allyCTHTE MHTEPAKTHBHYIO Tpaduueckyro cpenay IDLE u
JI0KTUTECH MOSIBIICHUS TIPUTJIAIICHHS JJIsl BBOJA KOMaHI:

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

B camom Hauane oOyuenuss Python moxxHO mpencTaBUTh Kak OOBIYHBI HWHTEPAKTUBHBIN
KalbKyssTop. B nHTepakTuBHOM pexxume |IDLE Haiinem 3HaueHus cienyromux MaTeMaTHUYeCKuX
Beipakennit’, Ilocie 3aBepmienuss HaGopa BBHIPAXKEHHS HAXKMHUTE KiaBunly Enter mus
3aBEpLICHMS BBOJIa M BBIBOJIA PE3yJIbTaTa Ha SKPaH.

>>> 3.0 + 6
9.0

>>> 4 + 9
13

>>> 1 - 5
-4

>>> + 6
2

>>>

HuxHuM noguepkuBaHUEM B IPEABIAYLIEM IpUMEpPe 0003HAUYaETCs MOCIETHUN MOTY4YE€HHBIH
pe3yJbTarT.

Ecnu o kakoii-nmm6o mpuvrnHe COBEPIINTh ONIMOKY MPH BBOIE KOMaH kI, To Python cooGmmuT
00 3TOM!

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

He Gotitechk coBepmiats ommbku! Python mompaBut U moicKaxeT, Ha YTO CIIeAyeT 0OpaTUTh
BHHUMAaHHUE.

2 Jlns 06yuenns B OC Linux monano6urcs ycranosuts pegakrop IDLE: sudo apt-get install idle3
3 Yem BbllIe BepcHs, TEM JIyHIIIE.

4 Yncna MOTYT GBITH TPECTABIIEHBI B PA3IMYHBIX CHCTEMAX CUMCIIEHHS

>>> 0bl0 # mo ocHoOBaHMO 2

2

>>> 0010 # no ocHoBaHMO 8

8

>>> 0x10 # nmo ocHoBaHMO 16

16

11
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B maremaTnaeckux BBIPAXCHUAX B KAUCCTBEC OIICPAHI0B MOXXHO UCIIOJIb30BaTh LCIIbIC qncna5

(1, 4, -5) wiu BerecTBeHHbBIE (B IPOrPAMMUPOBAHUH MX €IIC HA3bIBAIOT YHCIAMHU C IJIaBAFOIICH
Toukoit®): 4.111, -9.3. MaTemaTHuecKye OIepaTopsl, JOCTYIIHbIE HaJ ykciaaMu B Python’:

Oneparop Onucanue
+ CroxeHue
- Berautanue
/ Jlenenne (B pe3yabTate
BEIIIECTBEHHOE YHCIIO)
/l JlesieHue ¢ OKpYTJICHUEM BHU3
** Bo3Benenue B cTeneHn
% OcTaToK OT JeICHHS
>>> 5 / 3
1.6666666666666667
>>> 5 // 3
1
>>> 5 % 3
2

>>> 5 ** g7

67762635780344027125465800054371356964111328125
>>>

Ecin oguH u3 onepaHzioB ABJIAETCSA BEIECTBEHHBIM YMCIOM, TO B PE3YJbTaTe MOIYyYUTCA
BELICCTBEHHOE YUCIIO.
B xayecTBe ynpaKHEHHs HAMAUTE 3HAYEHUE BpIpaxkeHnus 2 + 56 * 5.0 - 45.5 + 553,
[1pu BBIYKCIIEHUH MaTeMaTHIECKUX BhIpakeHni Python npuaepsxuBaercs mpropuTeTa onepanuii:

>>> 2% %4
-16

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

>>>  (=2) **4
16

>>>

B ciiyuae comHeHui B MoOpsijiKe BBHIYMCIEHUH OyAeT He JMIIHUM 0003HAuYUTh MPHOPHUTET B
BUJIE KPYTJIBIX CKOOOK.

Beipakasice B TEpMHHAX IPOTPaMMHUPOBAHUS, TOJIBKO YTO MbI IO3HAKOMWINCH C YHCIOBBIM
THIOM JaHHBIX® (LENBIM THUMOM int U BENIECTBEHHBIM THIIOM float), T.e. MHOXKECTBOM
YHCIOBBIX 3HAYEHUH M MHOKECTBOM MaTeMaTHYECKHX Olepalnuid, KOTOpble MOKHO BBIIIOJIHSTDH
HaJl TAaHHBIMU 3Ha4YeHUsIM. SI3pik Python mpemocrtaBisier GOJbIION BBIOOP BCTPOCHHBIX THIIOB
JTAHHBIX.

5 A Takke KOMIUIEKCHBIE YMCJIA, JIOTUIECKHE 3HAYEHUs: True, False

6 Ina snamoxoe asvika C. 4ucna C NJABaolIei TOUKOM B A3bike Python npejcTapieHbl OOBIYHBIMM YMCIAMH C
TUTABAIOIIEH TOYKOH TBOMHOM TouHOCTH (64 6uTa). Kak mpaBmino, 3To npencTaBieHne cooTBeTcTBYeT craHaapTy IEEE
754, KOTOpHIN TO3BOJNSET OOECIEeYMBATH MPEICTABICHHE NPUMEPHO 17 3HAYMMBIX Pa3psAAOB, C SKCIIOHEHTOH B
nuanasone ot -308 10 308. Oto mosHOCTEIO cooTBeTCTBYET THUILy double B si3bike C.

" NurepecHo, uto B Python Beipaxenue (b * (a// b) + a % b) sxBuBanenTHo a.

8 3aberas Briepe]1 CKaKeM, UTO B 00bEKMHO-0PUCHMUPOBAHHOM NPOSPAMMUPOEAHUY THIIBI IAHHBIX HA3BIBAIOTCS
Kaaccamu.
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PaccmotpuM BeIpakeHUe y=x+3*6, TIe y U X SABJISIOTCSA IIEPEMEHHBIMU, KOTOPbIE MOT'YT
COZIeprKaTh 3Ha4YEeHUs unciioBoro tuna. Ha si3eike Python BeIYMCINTG 3HAYCHUE v MPU X PAaBHOM
1 MOXKHO CJEIYIOLIM 00pa3oM:

>>> x = 1

>>> y = x + 3%6
>>> vy

19

>>>

B BbIpakeHWM HENb3sl KCIOJIB30BaTh MEPEMEHHYIO, €CIU paHee €l He ObLIO MPUCBOEHO
3HaueHue - s Python takue nmepeMeHHbIe HE OIpPE/ICICHbI.

Cogepxumoe IEpPeMEHHON y MOYKHO YBHUJIETh, €CIIU B MHTEPAKTUBHOM pEXHUME HabpaTh ee
UMSL.

Nmena mniepeMEHHBIM MPUIYMBIBAET MPOTPAMMHUCT, HO €CTh HECKOJIBKO OTrPAaHHYCHUI,
CBSI3aHHBIX C HAUMEHOBaHMEM. B KauecTBe MMEH MEPEMEHHBIX HENb3s UCIOJIb30BaTh KIIIOUEBHIE
cJIoBa, KoTopsie /i Python umerot onpenenenusiii cMbic (3TH ciioBa mojacBeunBatores B IDLE
OpaHKEBBIM I[BETOM):

and as assert break class continue
def del elif else except

finally for from global if import
in is lambda nonlocal not or

pass raise return try while with
yield True False None

Hanee mb1 vacto Oyaem obpariaThes K popmylie nmepeBojia U3 MKajisl B rpaaycax mo Llenscuto
B IIKaTy rpaaycoB o MapenreiTy u oopatHo. Popmyiia nepeBoja u3 rpaaycos o Llenascuro (Tc)
B rpaaychl o Papenreiity (Tr) uMeeT BUL:

Tr = 9/5 * Tc + 32

Haiinem 3nauenue Tr mpu Tc paBHoMm 26. Co3maguM TEepeMEHHYI) C HMEeHeM cel,
COJIEpXKAIIYI0 3HaYEHUE IEJIOYUCIICHHOT0 THMa 26.

>>> cel = 26

>>> cel cel idl:int
26

>>> 9/5 * cel + 32 id1 > 26
78.80000000000001

>>>

OcraHoBuUMCsl TOJPOOHO Ha TOM, Kak Python
paboTaeT ¢ nmepeMeHHbIMU. 3ECh €CTh CYIIECTBEHHAs OCOOEHHOCTh, KOTOpPAask OTIMYAET €ro OT
JPYTUX S3BIKOB POTrPaMMHUPOBAHHUS.

Panee MbI ckazanu, uto Python — 00beKTHO-OpHEHTHPOBAHHBII SA3BIK IPOrpaMMUpOBaHus. B
YEeM 9TO BBIPAXKAETCS?

13
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B MOMEHT BBINIOJTHEHNUS TPUCBAaUBaHusl cel = 26 B MaMITH KOMITBIOTEPA CO3/1aETCsI OOBEKT,
PACIONOXKEHHBI 110 HEKOTOpoMy azpecy’ (YCIOBHO 0003HAYuM ero kak idl), MMeOmiuii
3HaYeHHe 26 LEeIOYUCICHHOro TUIa int. 3aTeM co31aeTcs IEpEMEHHAs ¢ UMEHEM ce 1, KOTOpOor
npucBanBaercs agpec oobekra id1l. [lepemennsie B Python conmepxkar agpeca 0ObeKTOB M
MOYKHO CKa3aTbh, YTO [IEPEMEHHbIE CChIIAIOTCA Ha 00BEKTHI. IIOCTOSHHO COXpaHss B TOJIOBE 3Ty
MOJIEIb, IS YIIPOLIEeHHUs OyJIeM TOBOPUTH, YTO TIEPEMEHHAs COICPIKUT 3HAUCHHE.

Brrancnenue ciaenyroniero BeIpaKEHHUsS B UTOIE NPUBEIET K IPUCBAMBAHMIO IEPEMEHHOU
cel 3Ha4yeHMs 72, T.e. CHadaja BBIYMCIAETCS INpaBas 4acTh, 3aTE€M PE3YJbTAT IPUCBANBACTCS
JICBOM YacCTH.

>>> cel = 26 + 46
>>> cel

72

>>>

PaccMoTpuMm uyTh Oomnee cioxHbI mpumep. Bmecto mepemenHoit diff moactaBUTCS
HeounciieHuoe 3gauenue 20:

>>> diff = 20 . diff idl:int
>>> double = 2 * diff

>>> double
40
>>>

. double id2 : int
[To oKOHYaHWHM BBIYMCIICHHI MamsATh i Python Oymer

MMETh CHEAYIOIIMNA BU!

IIponomxum Beraucinenus. Ilpucsoum nepemennoun diff
3HAQYeHHE 5 U IIOCMOTPUM COJEPKMMOE IEPEMEHHBIX
doublenmdiff.

>>> diff = 5
>>> double
40

>>> diff

5

>>>

B MoMeHT npucBauBaHus nepeMeHHon diff 3HadeHus 5 B
MaMATH CO3/IacTCs OOBEKT Mo aapecy 1d3, comepiKariuid
uenounciaeHHoe 3HadeHue 5. Ilocnme 3roro usMeHHTCA
coxepxkuMoe nepeMeHHon diff, Bmecro aapeca idl Tyna
sanmmercs aapec 1d3. Takxe Python yBuauT, uro Ha 00beKT
no azapecy idl Oosblile HUKTO HE CCBUIAETCS M MOATOMY
YIAJUT €ro U3 NaMsTH (IPOU3BEIET aBTOMATHYECKYIO COOPKY
Mycopa).

BHuMaTensHBIA uMTaTEdh 3aMeThid, 4rto Python He 5
U3MEHSET CYIIECTBYIOIIUE YHCIOBBIE OOBEKTHI, a CO3HaeT

diff idl:int

id3 :int

® Ungpopmanus ons onvimuwix npozpammucmos. Oyuxuus i d Bo3BpaIaeT UACHTHPUKATOP 0OBEKTA, MEPENAHHOTO
B KauecTBe aprymenta GyHkiuu. B peanusauun CPython Bo3BpamiaemMoe 4rcio SBIsieTCs aApecoM 00bEKTa B ITAMSITH.
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HOBBIGlO. OTO OCOOEHHOCTh YHCJIOBOTO THIIA JaHHBbIX — OOBEKTHl ATOr0 THIIA SBIISIOTCS

HEU3MEHAEMBIMH.
Y HaymHAIOMUX TPOTrPAMMHUCTOB YacTO BO3HUKAET HEIOYMEHHE NPH BHUIEC CICIYIOITUX
BBIYHUCIICHUI:

>>> num = 20

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

60

>>>

Ecimu BCIIOMHUTB, YTO CHa4dalJia BBIYUCIIACTCA IIpaBasd 4aCThb, TO BCE JIETKO 00BSACHSETCH.

Oyukius B Python siBisiercss ocCHOBOH mpu HamucaHuu mporpamm. C 4eM MOYKHO CPaBHHUTh
¢byaknuo?  HampammBaeTcst — aHanmoruss ¢
«YEPHBIM SIIUKOM», KOTJIa Mbl 3HAEM, YTO
MOCTYIAET Ha BXOJ M YTO MIPH 3TOM ITOTY9IaeTCs
Ha BBIXOJIC, @ BHYTPEHHOCTH «UYEPHOTO SIITUKA)
4acTo OBIBAIOT OT HAaC CKpPBITHL. [IpuMepom
SBIISICTCS OAHKOMAT.

Ha Bxoz 6aHKOMaTa mocTymnaeT IacTHKOBAs
KapTouka (TMH-KOJ, JCHEeXHas cymma), Ha
BEIXOJIC MBI OKHJIAEM MIOJTYYUTh
3anpamuBaeMyro cymMMmy. Hac He O4eHb CHIIBHO
WHTEPECyeT MPUHITUI pabOThl OaHKOMATa J0 TeX
op, Mmoka oH paboTaeT 6e3 cOoeB.

PaccMoTpuM QyHKIMIO C KMEHEM abs, IPUHUMAIOIIYIO HAa BXOJl OJUH apryMEHT — OOBEKT
YHCIIOBOTO THIIA U BO3BPAIIAIONTYI0 a0COMOTHOE 3HAYCHUE JJI ATOT0 00BEKTA.

Nms chyHKLmn AprymeHT pyHKLMN
BosBpalyaemoe 3HaqeHue:
r;;)rwem abconioTHoe 3HaveHne
YHKLMA abs ( 9) uncna -9
DyHKUMA Bo3BpaLaeT abconTHoe
-9 ﬁ. 3HaueHue Yncna % 9
AprymeHT MoxeT BbiTk int uni float.

[Ipumep BbI30Ba QYHKIMM abs ¢ apryMEeHTOM -9 UMeeT BU:

>>> abs (-9)

9

>>> d = 1
>>> n = 3
>>> abs(d - n)
2

10 Hugpopmayua ona onvimusix npozpammucmos. Jjis 5XOHOMHU PECYPCOB NpU PaboTe ¢ HEGOIBIIUMHU LIEIbIMU
3HaueHUsIMHU PYython ccblmaeTcs Ha yKe CYIIeCTBYIOIIME B TAMSTH 00bEKTHI

15
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>>> abs (-9) + abs (5.6)
14.6
>>>

Pesynbrar BRI30Ba (DYHKIIMM MOXXHO HPUCBOMUTH NEPEMEHHOM, HCIIONB30BaTh €r0 B KayecTBE
OIEPaH/I0B MAaTEMAaTUUYECKUX BBIPAXKEHUH, T.€. COCTABIATh 00JI€€ CII0KHBIE BEIPAXKEHUS.

PaccMOTpUM HECKOJIBKO MOMY/ISPHBIX MaTeMaTHUECKUX (DyHKIMIA s3b1Ka Python.
pow (X, Vy) BO3BpalllaeT 3HAYECHHUE X B CTEIECHH Y. DKBUBAICHTHO 3alKUCH X * * V.

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

round (number) BO3BpallaeT YUCIO C IJIABAOLIEH TOYKOH, okpyrieHHoe 10 0 mudp mocie
3anaToi (mo ymondyanuo). MoskeT ObITh BbI3BaHa C JBYMsI apryMEHTaMHU:
round (number [, ndigits]),rae ndigits — 4KCiIo 3HAKOB MOCIE 3aISTOM.

>>> round(4.566660)

5

>>> round(4.56666, 3)
4.567

>>>

[TomMuMoO cocTaBlieHHsI CIOXHBIX MaTeMaTUYeCKUX BbIpakeHUi Python mosBoussier mepenaBath

PE3yJIbTAaThl BbI3OBa Q)YHKHHI)'I B KaUCCTBC apryMCHTOB IAPYIrux (bYHKHPII;'I 0€e3 HCIOJIL30BaHU
JOIOJHHUTCIBHBIX ICPEMCHHBIX

pow (abs (—i), round(4.3))

1

Ha pucynke npezacrasiieH npuMep BbI30Ba U MOPSAIOK BHIYMCIEHUS BhIpaXkKeHUN. B 3TOoM npumepe
Ha MECTE YHCIIOBBIX 00BEKTOB (-2, 4.3) MOT'YT HaXOAUTHCS BBI30BBI (PYHKITUH MITH X KOMOWHAIINH,
M03TOMY OHU TOKE€ BBIUHCIISIOTCS.

OueHp 4acTo MpU HANMKMCAHUH MTPOrpamMM TpeOyeTcst MpeoOdpazoBaTh OOBEKTHI PA3HBIX THIIOB.
T.K. mOKa Mbl TO3HAKOMIIINCH TOJBKO C YUCIOBBIMUA O0OBEKTAMU, IOATOMY PACCMOTPUM (DYHKLIUU
JUIs UX IpeoOpa3oBaHusl.

int BO3BpaIIaeT IeTOYNCICHHBIH 00BEKT, MOCTPOSHHBIH M3 YHcla Win ctpokul, mmm 0, ecrm
apryMEHThI HE TIEpeaaHbl.

float BO3BpalacT YMucCjo € IIaBaIOIISH TO‘-IKOI\/'I, MMOCTPOCHHOC U3 YUCJIa U CTPOKH.

PaccmoTpum npumepst:

11 06 5ToM THIIE IAHHBIX B CIEAYIOMIEN TIIaBe
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>>> int (5.0)
5

>>> int ()

0

>>> float (5)
5.0

>>> float ()
0.0

>>>

B kauecTBe ynpakHeHUs HalAUTE 3HAYCHUS CIIEAYIOIIUX BhIPAKEHUN!

pow (abs (-5) + abs(-3), round(5.8))
int (round (pow (round (5.777, 2), abs(-2)), 1))

Otkyna Opath onucanue pa®oTbl (GyHKiuMi? IlporpaMMucTbl st 3TOrO  MCHOJIB3YHOT
nokymeHtaiuio. B Python mokymenrtanms i GyHKIMM MOXET OBITh BBI3BaHA C MOMOIIBIO
¢yHKIIMM he 1p, Ha BXOA KOTOPOi nepenaercs uMs QyHKIUH:

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

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

>>>

Bepuemcst k popmyiie mepeBoga rpamycoB mno mkane ®apenreiita (TrF) B rpamychl mo mikaie
Henbeus (Tc):
Tc = 5/9 * (Tr - 32)

ITpousBeneM HECKOJIBKO BBIYMCIECHHH ¢ HcIoNb30BaHueM Python, rae nepemennas deg £ Gyzer
coAepKaTh 3HaUeHUE B rpagycax no dapeHrenry:

>>> deg £ = 80
>>> deg f

80
>>> 5/9 * (deg f - 32)
26.666

>>> deg £ = 70
>>> 5/9 * (deg f - 32)

3aMeTuM, YTO Ka) /bl pa3 HaM NPUXOIUTCS HAOUPaATh OAHY U TY ke PopMyITy AJIs IepeBoia.

YOpocTUM HalIM BBIYMCIEHUS, CO3/1aB COOCTBEHHYIO ()YHKIIMIO, MEPEBOMSALIYI0 TPaaychl IO
®apeHrenTy B rpaaycsl 1o Lleascuto.

17
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Ums pyrkumm AprymeHT dhyHKUMK (rpaaychl
(NpupymeiBaeT no dapeHreinTy)
nporpammMucT)
AprymeHT (pyHKUMKN l Bozepawaemoe
(rpaaychbl no :;::;z;zenz

®apeHrenty) convert_CO_CEIS (80) Lenbcuto

PyHKUKMA BO3BpaLLaeT
3HaYeHue rpagycos no

Lenbcuro.
80 —> AgenuMZH?— 3HayYeHue —> 26.666

rpagycos no dapeHrenty
(MoXxeT BbITh int Unu float)

B nepByto ouepenb, He0OX0AUMO PUAYMaTh UM (PYHKIMH, K IPUMEDPY, HA30BeM (PYHKIUIO
convert co cels. Ilocrapaiitech, 4ToObl MM OBLIO OCMBICIEHHBIM (lenal23 — muoxoi
npuMep UIS UMEHH (QYHKIMH) M OTPAXKaJIO CMBICH (QYHKIMH, BCIIOMHUTE O IpaBUIIaX
HalMEHOBaHUs NepeMeHHBIX. [loMrMoO 3TOro, He enareiabHO, YTOObI MMS Bamed (QYHKIUH
COBIAJIAJI0 C HMMEHAMU BCTPOCHHBIX (QyHKImiA Python (Bctpoenusie ¢ynkuun B IDLE
IIOJICBEUMBAIOTCS (DHOJIETOBBIM LIBETOM).

[IpencraBum, 4ro (yHKIUS ¢ MMEHEM convert co cels co3jaHa, TOrJa €€ BbI3OB I

3Hauenus 80 Oyner uMeTh BUJ: convert co cels (80).

Oc . MapameTpbl (Yepes
CMbICNEHHOE UMSA 3aNATYI, €CNN MX

DYHKLMUK HECKOIBKO)
(BblBUMpaeT
nporpaMmMucT)

def convert_co_cels (fahren):

return (fahren — 32) * 5/9

| Bosspau_l,aemoe 3Ha4vyeHue

[Mepeiinem HemocpeaCTBEHHO K co3fanuto GyHkimu. KimoueBoe ciaoBo def mms Python
O3HAYaeT, 4To Janbplie uaer onucanue ¢yHkuuu. Ilocne def ykaspiBaeTcss UMs (QyHKUIUU
convert co_ cels,3areM B CKOOKaxX yKa3pIBacTCs IapaMeTp, KOTOPOMY OyZeT IPUCBAUBAThLCS
3HaYeHue npu BbI3oBe ¢GyHKuuuU. [lapamerpsl (GyHKIHMH — OOBIUHBIE NEPEMEHHbIE, KOTOPBIMH
GyHKIUS TOJIB3yeTcsl Ui BHYTPEHHHMX BbluMcieHuil. IlepeMeHHble, OObBSBIECHHbIE BHYTPHU
(yHKLNH, Ha3bIBAIOTCS JOKAIbHbIMY U HE BUJHBI BHE QyHKIMU. [Tocie cuMBona «:» HauyMHAaeTCs
Teno ¢pyHkuuu. B HHTEpakTHBHOM pekuMe Python camocTosTensHO MOCTAaBUT OTCTYM ' OT Kpas
9KpaHa, TeM caMbIM 0003HAYWB, I'JIeé HAUMHAeTCs Teno (QyHKUMU. BelpaxkeHue, crosiiee mocie
KJIIOYEBOTO CJI0Ba return OyAeT BO3BPAIIAThCS B KAUECTBE Pe3ysIbTaTa BbI30BA (PYHKIIMH.

B unTEpakTUBHOM pexuMe co3zgaHue (QYHKIUU UMEET CIEAYIOMMNA BUJ (75 3aBeplLICHHS
BBOJA (PYHKIIMM HEOOXOIUMO J1Ba pa3a HaXaTh KJIaBUIly <Enter>, 10XAABIINUCH MPUTIIAICHUS
JUTS BBOJIA KOMaH/):

12 Orcrymbl urparot BaxkHyto posib B Python, oTensis Teno GyHKIMM, UKIA U TIp.
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>>> convert co cels(fahren):
(fahren-32)*5/9

>>> convert co cels(451)
23277777777 777777

>>> convert co cels (300)
148.88888888888889

>>>

[Tocne Toro kak (yHKIUS CO3/1aHA, MOXXHO €€ BBI3BIBATh, IEpelaBas B CKOOKaX pa3inyHbIe
apryMeHTBHI.

I[J'IH 3aKpCIICHUA CO3I[&I>1TC COOCTBEHHEIE q)YHKI_[I/II/I JJI1 BBIYUCICHUA CICAYIOIMIUX BBIpa)KCHPIfIZ
x4 + 4x
y4 + 4x

BHHUMaTebHbIi YMTATENb 3aMETHII, YTO B UHTEPAKTHBHOM PEKUME HEJIb3si BHECTH N3MEHEHUSI
B BBIpAKEHHE, KOTOPOE YyXe paHee ObLIO BBIIOIHEHO. IIpUXOAUTCS TOBTOPHO  HAOWpPATh
BBIPQKEHHE W €ro 3aIycKarh. B ciyyae GONBIINX MPOrpaMM Ya00HO HCIIOIB30BATh OTICIbHBIE
(aiisIbl ¢ paCUIMPEHUEM . PY.

B mento IDLE BriGepere File — New File. TTosBUTCSI OKHO TEKCTOBOIO pelakTopa, B KOTOPOM
MOYKHO HaOWpaTh KOMaHIBI Ha si361ke Python.
HaGepem cremyrommii KO

a=5
print (a)
print (a+5)

B menro penakropa BeioepeM Save AS U coxpaHuM (aiisl B MPOU3BOIBHYIO TUPEKTOPHIO, YKa3aB
uMs myprogl .py. B crapeix Bepcusix IDLE npuxonutcs BpydHyro NponuchiBaTh paCUIMpPEHNE
y daiina.

YTOOBI BHIOJIHUTH MIPOTPAMMy B MEHIO pefakTopa Beioepem Run -> Run Module (nnn Haxmem
<F5>). PesympTaT paboThl mpOrpaMmbl OTOOPA3UTCS B HHTEPAKTUBHOM pexume (y MeHs
HOJTYYHIIOCH TaK):

3/1ech HaM CleayeT MO3HAaKOMUThCA ¢ (yHKIUEH print, KoTopas OTOOpa)kaeT COAEpKUMOe
IIEPEMEHHBIX, NEPEJaHHbIX €M B KauyecTBE apryMEHTOB. BCIOMHMTE, 4TO B MHTEPAKTHBHOM
peXHMME MBI IMPOCTO HaOWpalu HMMs IMEPEMEHHOM, YTO MPUBOAMUIO K BBIBOJY Ha JKpaH ee
coaepxumoro. Jlemno B ToM, 4to Python B HHTEpaKTUBHOM PEKMUME CaMOCTOSTEIBHO MOJICTABISET
BBI30B (DYHKIIMM print, a B ¢aiiyie HaM NpUAETCS eNaTh 3TO BPYYHYIO.

PazGepemcs Tenepp, Kak co3aBaTh (PYHKIMH B OTJEIbHOM (hailyie U BHI3bIBATh UX.
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CosmazuMm  daitn myprog.py, COAEpXkallHii CHeAyomuii Kox (Teno (yHKIHH JOIDKHO
OTHENATHCS YeThIphMs Tpodenamu)e:

f(x):
X =2 * X
X

3amycTuM mporpammy ¢ nomouipto F5. VBuaum, 4yTo B MHTEPAaKTUBHOM pEXHUME Mporpamma
BBINOJIHUIJIACh, HO HUYETO HE BbIBEJa Ha 9KpaH. [IpaBuibHO, Belb MbI HE BbI3BAJIM (yHKLHIO!

————————— RESUARN: Ot /Pyihend5=32 /erog.py —mm————————

[Tocne 3amycka mporpaMMbl B MHTEPAaKTUBHOM PEXHME BbI30BEeM (QYHKIMIO f ¢ pa3iInyHBIMU
apryMeHTaMH:

>>> f(4)
8

>>> £ (50)
112

>>>

Bce paboraer! Teneps Bb3oBeM QyHkmuio £ B (aiine, HO He 3a0bIBacM Mpo print.
Oo6HoBNeHHas Bepeus (aiina myprog . py OyIeT UMETh BUI:

f(x):
X =2 * X
X

print (£(4)) # xoMMeHTapuM UTHOpPUPYWTCcsa Python
print (£(56))

3amycTuM MporpaMMmy C MOMOIIbI0 F'5 U yBUAUM, YTO B UHTEPAKTUBHOM pEXHUME OTOOpa3uiics
pe3ynbTat!

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

Teneps moropopum 00 00JaCTH BUAUMOCTH NEpeMEHHBIX. PaHee Mbl cka3aiu, 4TO MepeMeHHas
ABJISIETCS JOKAJIbHOM (BHIHA TOJIKO BHYTPH (DYHKIINH ), €CITH 3HAUEHHE €M MPUCBanBaeTCsl BHYTpU
(GyHKLIUH, B UHOM clly4ae — epeMeHHast rio0aiibHas, T.e. BUAHA (K Hell MOKHO 00OpaTUTHCS) BO
BCEH Iporpamme, B TOM YKCJI€ U BHYTPU (QYHKIUU.

13 Pagpa6orunku Ha s3p1Ke PYthON 04EHb TPEMETHO OTHOCATCS K OQOPMIIEHHIO HCXOJHOTO KOJIA, OTOMY CIEMYIOT
psiy paBuiI, COOpaHHBIX B IOKYMEHTE 10/ Ha3BanueM PEPS.
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PaccmoTpum ipumep. B oTaenbHbIH (aiisl ¢ IMEHeM myprog . Py TOMECTUM CIETYIOINN KO !

a = 3 # rnoBajibHasa NepeMeHHas
print ('rtnobanbHas nmepemMeHHas a ="', a)
y = 8 # rnoBajsbHasa NnepeMeHHas
print ('rnobanbHas nepeMeHHas y = ', V)
func () :
print ('func: rmobasbHasa nepeMeHHas a = ', a)
y = 5 # JjiokajibHAg MnepemMeHHas
print ('func: jokanbHas nepemMeHHas y = ', V)
func () # BoBHBaeM OyHKLMIO func
print ('??? y = ', y) # orobBpasurca ryioBasibHaAsA [NEepPeMeHHAas

OOpamato BHUMaHKe, 4T0 Yy (QYHKIMU print MOryT ObITh HECKOJBKO apryMEHTOB, 33JaHHbIX
yepes 3anATyio. B ofuHapHbIe KaBBIYKM HOMEIAeTcs CTpoka’?,

[Tocne BpIMOIHEHUS IPOrpaMMBbI MOJIYYHUM CIEAYIOLIUN pe3yJIbTarT:

>>>

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

ryobaJibHas IIepeMeHHas y = 8

func: rnobanbpHasa nepeMeHHas a = 3

func: sokxanbpHasga nepeMeHHad y = 5

2?72 y = 8

>>>

BuyTtpu QyHK1IMM MBI cMOTJIM 00paTUTHCS K T1100ATbHON IEPEMEHHOM a U BHIBECTH €€ 3HAU€HUE
Ha 9KpaH. /lanee BHYTpu (yHKUMH cO3JaeTCsl JIOKaJdbHAs IMEpPEMEHHas y, MpUYEM ee UMs
COBIAJAET C UMEHEM II00aIbHON MEPEMEHHOM — B 3TOM CiIydae Ipu OOpaIleHuH K Y BBIBOJUTCS
COJIePKMMOE JIOKAJIbHON MePEeMEHHOM, a r100anbHas 0CTaeTCs HEM3MEHHOM.

Kax 6bITb, €ciii MBI XOTUM U3MEHHUTh COJAEPKUMOE II100aIbHON EPEMEHHON BHYTpU (DyHKUINN?
Hwxe nokazaH npuMep TakOro U3MEHEHUS C UCIOJIb30BAHUEM KITHOUEBOIO ciioBa globalls:

x = 50 # TnoBasbHas nepeMeHHas
func () :
global x # ykaswBaeMm, uUuTo X - IJioOajibHAasd NepeMeHHas
print ('x paBHO', X)
X = 2 # mBMeHseM TJI00AJIbHYI MNEepEeMEeHHYI

print ('3amenseMm ryobajbHOE 3HaueHMe X Ha', X)

func ()
print ('3HaueHmue x cocTaBJageT', X)

14 0 cTpokax noaPOOHO MOrOBOPUM B CJIEAyIOIIEH IIaBe
15 B Python «saBHOE nyullle HEABHOTO.
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Yacrto (yHKIMH HCMONB3YIOTCA MJIs COKpAIleHHs KoJa MpOorpaMMbl, Hampumep, OOBSBUB

¢dyHKIHIO BUAA:

func (x) :
c =7
x + 8 + ¢

Crnenyrouuii Ko MOKET ObITh 3aMEHEH Ha TPH BbI30Ba QYHKIIMH C Pa3IMUYHBIMU apTyMEHTAMU

[ a=4
c=7
b=a+8+C print (func (4))
print(b)

__ a=9
c=7 a
b=a+8+C print (func (9))
print(b)

| a=3 ]
c=7
b=a+8+C print (func (3))
print(b)

B (paiine He 3a0p1BaeM BBI3BIBATH (PYHKINIO print.

briBaroT CJIydau, KOrJa Halia (I)YHKI_II/IH HHUYETO HC IPUHUMACT HAa BXOA U HUYCTO HE BosBpamaeTl

6

(He UCToNB3yeTCsl KIFUYEeBOE ClIOBO return). [IpuMep mogo0oHON GyHKIUH:

def print hello():

printT'HpMBeT')
print ('Hello')
print ("Hi'")

BunuwMm, uto BHYTpH (QyHKLIMH IPOUCXOJUT BBI30B Print, HO3TOMY B MOMEHT BbI30Ba (DYHKIIMU
print hello eme pa3 BbI3bIBaTh print He TpeOyercs. Cieryromuii npuMep 1EMOHCTPUPYET,
9YTO MHOKECTBO BBI30BOB Print MOKHO 3aMEHUTh TpeMs BbI30BaMH (QyHKIMHU print hello:

16 Ha camom niene, ecitu He ykazath return, To Python Bepuaer 06bekt None:
>>> def f(x):
print (x**2 + 1)

>>> £ (2)
5
>>> 3*f(2)+1 # f(2) Bepuer oObekT None Tuna NoneType
5
Traceback (most recent call last):

File "<pyshell#14>", line 1, in <module>

3*£(2)+1

TypeError: unsupported operand type(s) for *: 'int' and
>>>

'NoneType'
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print (‘IMpueeT’)
print (‘Hello’)
print (‘Hi’)

print_hello ()

print (‘NMpueeT’)
print (‘Hello’)
print (‘Hi")

print_hello ()

print (‘NMpueeT’)
print (‘Hello’)
print (‘Hi")

print_hello ()

Yopaxuaenue 2.1
Co3paiite B oTenbHOM (haiiine HyHKIHIO, IEPEBOISIIYIO TPayChI Mo mikaie Llenbcus B rpagyce
no mkaie dapenreiita o Gopmyie: Tr =9/5* Tc + 32

Yupaxuaenue 2.2
Co3paiite B 0TCTHHOM (aiiiie GyHKIMH, BEIYUCISIONINE TUIOIAAb U IIEPUMETpP KBaIpara.

Yupaxuenue 2.3
Hanmummte QyHKIUO B OTACHBHOM (aiiyie, BBIYMCISIONIYIO CpeaHee apu(pMETHUECKOe TPex
YHCEIL.

Jns cnpaBku. @ynkuuu B Python

# 3nece u nanee B 11. «Jlis cipaBKU» NPUBOASTCA O0JIee CIOXKHBIE IPUMEPBI UCTIOIb30BAHUS
# si3pika Python. Eciu nipu nmepBoM MpoYTEHUU BO3HUKIIN TPYIHOCTH, TO PEKOMEHIYIO
# BEpHYTbHCS K 3TOMY pa3zeily MO3XKe.

PaccMoTprM HECKOIBKO MOJIE3HBIX 0COOCHHOCTEH mpH padoTe ¢ GpyHkuusmu B Python.
Nmena ¢yskunuit B Python sensroTcs mepeMeHHBIMH, cofepKalluMu azipec odbekrtal’ Tmma
dynxmua’®, mosToMy 3TOT aapec MOXKHO MPHCBONTH APYTOil MEPEMEHHON U BBI3BATh (DYHKIIUIO C

JPYTUM UMEHEM.

summa (x, Vy):
X + y

Hh

summa
v = £(10, 3) # BHBBHBaeM OGYHKIMIO C OPYTUM MMEHEM

[TapameTps! QyHKIIMH MOTYT IPUHUMATh 3HAYEHUS 110 YMOJIYAHUIO:

summa (x, y=2):
X + vy
a = summa (3) # BMECTO y IMOICTAaBJISETCHS 3HAUEHME I10 YMOJIUAHMUIO
b summa (10, 40) # Temepb 3HAUEHME BTOPOTO INapamMeTpa paBHO 40

Panee mblI ckazanu, 4To uMs QyHKIIMH — OOBIYHAS IEPEMEHHAas!, IOITOMY MOXKEM IepesaTh e B
KayeCcTBE apryMeHTa MpH BbI30BE (PYHKIINH:

17 B Python Bce siBasieTcss 0ObEKTAMHL.
18 Jla, ma, 3TO eIIe OIHMH THI JAHHBIX.
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summa (x, V) :
X +y

func (£, a, b):
f(a, b)

v = func(summa, 10, 3) # mnepemaem summa B KadyeCTBEe apryMeHTa
DTOT mpuUMep JEMOHCTPHPYET, KaKk U3 PYHKIMH func MOKHO BBI3BaTh (PYHKIMIO SumMma.

[Toumo 3TOrO, B MOMEHT BBI30Ba (PYHKIIMM MOXKHO NPHCBAMBATh 3HAYCHHS] KOHKPETHBHIM
napaMmerpam (KCIO0JIb30BaTh KIFOUYEBbIE APTyMEHTHI):

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

Omn6Koit 6yI[CT SABJIAITHCS BBI3OB (bYHKI_II/II/I, IIpHU KOTOPOM HE 3a/laH apryMEHT a, T.K. U HCTO HE
YKa3aHO 3HAYCHUC IO YMOJIYAHUIO.

YpaxHenue 2.4
Hanummure GyHKIUIO B OTIEIHHOM (haiiiie, BRIYHCISIONIYIO CpeiHee apuMETHIECKOe TPEX
yricen. 3aaiiTe 3HaYeHHsI IO YMOJTYaHHUIO, B MOMEHT BBI30Ba UCIIONB3YITE KIIOYEBbIE apTyMEHTHI.
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I''TABA 3. CTPOKH U OIIEPAIIMU HA/Il HUMU

Python gacTo Mcnonb3yroT 1uisi 00padOTKH TEKCTOB: MOUCKA B TEKCTE, 3aMEHBI OT/ACIBHBIX
yacTed Tekcta u T.1. s paboTsl ¢ TekcToM B Python mpeaycMoTpeH crienuanbHbiii CTPOKOBBIN
THUII JAHHEIX STr.

Python co3maer cTpokoOBble OOBEKTBI, €CIM TEKCT IIOMECTUTh B OJIMHAPHBIC HJIM JIBOMHBIC
KaBBIUKHU!

>>> 'hello'
'hello'

>>> "Hello"
'Hello'

>>>

be3 kaBeiuek Python paciieHuT TekcT Kak MEpEeMEHHYIO M TIONBITAETCS BBIBECTH Ha SKpaH ee
coaepkuMoe (eciii Takast mepeMeHHast Obliia Co3/1aHa):

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

Mo>HO c03/1aTh IYCTYIO CTPOKY:

>>> !

L)

>>>

Jlns pabotel co crpokamu B Python mpemycmoTpeHo 00JbIIoe YHCIO BCTPOCHHBIX (DYHKITHA,
Hanpumep, len. Ota QyHKIUS ONpenesseT JUIMHY CTPOKH, KOTOpasl MepelaeTcsl el B KauecTBe
apryMeHra.

>>> 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 MpumMepy, €CJIM Mbl XOTUM O6’BCIII/IHI/ITL HECKOJIBKO CTPOK B OZIHY, Python IMO3BOJIACT 3TO CACIIATh
C IIOMOIIBIO OIICpall KOHKATCHAIIUU (06LI‘1HBII>1 CUMBOJ + IJId CTpOK):

>>> 'llpueBeT, ' + '3emiudgHe!'
'llpuBeT, 3emiugHe!'
>>>
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3nech HauUMHAIOTCA yAuBUTENbHbIE Belu! [loMHMTE, MBI TOBOPUIIM, YTO ONEPALMU 3aBUCAT OT
TUna 1aHHbIX? Hajg 00bekTaMu onpeieNIeHHOro TUIIa MOXKHO IPOU3BOIUTH TOJIBKO ONPE/ICTICHHbIC
Olepalyu: YKcia — CKIAAbIBaTh, YMHOXaTh W T.A. Tak BOT, Ul CTPOK CHMBOJI + Oyzer
00BEIMHATD CTPOKH, a JAJISl UUCEIT — CKJIabIBaTh UX. A, UTO €CJIM CIOXKUTh YUCIIO 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 OOBEIUHHUTH CTPOKH. JJIs 3TOro ¢ MOMOIIBID (QYHKIHH Str
npeodpazyeM 4uciao 5 B CTPOKY ' 5 ' U BBINOJIHUM OOBEIMHEHHE:

>>> 'Mapc' 4+ str(5)
'MapchH'
>>>

MOo3kHO I BBIIOJIHHUTH 00paTHOE IpeodpazoBanue TUIOB? MoOKHO!

>>> int ("-5")
=95
>>>

[Tompocum Python moBTopuTh Hallly CTPOKY 3aaHHOE YHCIIO Pas3:

>>> "CIAM" * 10
' CIIAMCIIAMCIIAMCIIAMCIIAMCIIAMCIIAMCIIAMCIIAMCIIAM '
>>>

Omneparyst yMHOXKEHUS 17151 CTPOK IproOpena Ipyroit cMuIci.
CTpoku MOXHO ITpHCBauBaTh IEPEMEHHBIM U Jajbllle padoTaTh ¢ EPEMEHHbBIMHU:

>>> s = "4 mzyuawn nporpaMmMmmpoBaHme"
>>> s

'S m3ydan oporpaMMupoBaHue '’

>>> g*4

'S wm3ydan OporpaMMMpOBaHMes mM3ydan OpolpaMMMpOoOBaHmMes m3ydawn
nporpaMMMpOBaHmues] mM3ydan OporpaMMMpOBaHUE'

>>> s + " Ha gas3pike Python"

'd m3ydan noporpaMMMpoBaHMe Ha a3blke Python'

>>>

ECJ'II/I XOTHUM ITIOMECTHUTH paSHLIe BUbI KaBBIYCK B CTpOKy, TO cAcaaTh 3TO MOXHO HECKOJIBKUMU
crocobamu:

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

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

>>>
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[lepBbIit — 3aKJIIOYUTh B KaBBIYKK Pa3HBIX TUIOB, YTOObI Python mons, rae 3akaH4YMBaeTCS
CTpOKa.

BTtopoii — ucnosib30BaTh crienaibHbie CUMBOJIBI (YIIPABISAIOMINE €SCAPE-TIOCIEA0BATEILHOCTH),
KOTOpPBIE 3aMHCHIBAIOTCS, KaK JIBa CUMBOJIA, HO Python BUIuT ux xak oauH:

>>> len("\’")

1
>>>

ITone3Ho 3HaTh 00 3THX CHMBOJAX, T.K. OHU YaCTO UCIIOJIB3YIOTCS MPH paboTe CO CTPOKAMHU:

\n - [epeBOJ Ha HOBYK CTPOKY
\t - BHak Tabynaumum

\ N\ - HAKJIOHHAd YepTa BJEBO

\' - CHMMBOJI OIMHOUHOM KAaBBEUKU
\" - CUMBOJI IOBOMHOM KaBLUKMU

IIpu nonsITKE MEPEHECTH IMHHYIO CTPOKY Ha HOBYIO:

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

Co3/1a1MM MHOTOCTPOYHYIO CTPOKY (HEOOXO0IUMO 3aKIIOYUTh €€ B TP OJJHHAPHBIC KABBIUKH):

>>> ''"'570 mIMHHaSa
ctpoka'"'

'ST70 mimHHas\ncTpoka'
>>>

[Ipu BBIBOZIE HA SKpaH MEPEHOC CTPOKH OTOOPA3MIICS B BUE CIICIIHAIIBHOTO CUMBOJIa '\n'.
Panee Mb1 roBopuir 0 GyHKIIMH print, KOTOpas 0ToOpaXkaeT Ha SKpaHe OOBEKTHI Pa3HBIX TUIIOB
JIaHHBIX, MEPEIaBaEMbIX €l B KaU€CTBE BXOJHBIX ApryMEHTOB. Tenepb CHOBA K HEW BEpPHEMCH.
[Tepenagum Ha Bxoa QyHKIMK print CTPOKY CO CIENHMATBHBIM CHMBOJIOM:

>>> print ('STo mamHHag\ncrpoka')

59T0 IOJIMHHAaAg

CTpoKa
>>>

(DYHKI_[I/IH print CIICLMATIbHBIM CUMBOJI CMOTIJIa pacno3HaTh U CACIATh MEPEBOJA CTPOKH.
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PaccMoTpuM ere HeCKOJIbKO IPUMEPOB:

>>> print (1, 3, 5)

1 35

>>> print(l, '2', 'cHomBa cTpoka', 56)
1 2 cHoOBa cTpoka 56

>>>

Y6enmnce, 4To print Mo3BOJSET BHIBOJUTH OOBEKTH Pa3HBIX THIIOB.
Ha camom nene, y 310l QyHKIIMH €CTh HECKOJIBKO «CKPBITHIX» apryMEHTOB, KOTOPBIE 3a/1al0TCS
10 YMOJYAaHHIO B MOMEHT BBI30BA:

>>> 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

"
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.

U cHOBa HECKOJIBKO NPUMEPOB:

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

1 67 89

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

>>>

[lo ymonuanuio print HCHONB3yeT B KayeCTBE pa3JeiMTeNss MpoOes, Mbl MOKEM H3MEHUTH
pasenuTenb, U3MEHUB U1 3TOT0 IPUHYAUTENIBHO 3HAYEHHE IapaMerpa sep=":".
Otcroia BBIBOA: MOJIE3HO YUTATh JOKYMEHTAIHIO.

Jlo6aBuM B HaIIM MPOTrpamMMbl HHTEPAKTUBHOCTH, T.€. OyJ€M MPOCHUTH y TOJH30BATENSI BBECTH
3HaYeHue ¢ KiaaBuarypsl. B Python st sToro ects cnenmanbaas GyHKIus input:

>>> s = input ()

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

'3eMnigHe, Mbl nOpujerenu C¢ mupowm! '
>>> type(s)

<class 'str'>

>>>
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B npumepe Mbl BbI3BaM (YHKIUIO 1nput W pe3yasbTar ee paboThl MPUCBOWIM EPEMEHHON S.
Jlanee nonp30BaTeNb BBEJ 3HAYEHHE C KJIaBUATYphl U Haxai Enter, T.e. 3akoH4MII BBOJ.
Copepxumoe nepeMeHHOH BbIBEIM Ha dKpaH. Bol3Banu (yHKIUIO type, KOTOpas MO3BOJISET
OTpEAeNIUTh THUI 00bEKTa. YBUIEIH, UTO 3TO CTPOKA.

A

I spmecp BHYMAHIME: He 3abwBanTe, uYTOo OGyHKUMS input BoO3BpamaeT
CTPOKOBHM OOBEKT !

Bot, uem 310 MOXKeET 00epHYyThCS:

>>> s = input ("Brenure umcijo: ")
BBegure umciyio: 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 npuMepe ucnonb3yeTcs BXOAHON apryMeHT PyHKIHUU input, KOTOPBIN BBIBEIET CTPOKY-
MpUTJIAlIEHUE TIepe]l MOJIb30BaTENbCKUM BBOJIOM: "BBenuTe umciio: ".

ITocne BBOma 3HAYEHUS] C KJIaBUATYpPbl MBI IMBITAEMCS €r0 CJIOXKUTH C YHCIOM 5, a BMECTO
OKHJIAEMOT0 pe3yibTara mnoixydaeMm coobiieHue o0 ommoOke. Vcmonp3oBaHue onepanuu + Ais
CTPOKOBOTO M YHCJIOBOTO 00bekTOoB mpuBeno Python B crymop. Kak pemuts mnpoGiemy?
[TpeoOpazoBaHreM THIIOB:

>>> s = int (input ("BBemuTe umcio: "))
Beenure umcigio: 555

>>> s + 5

560

>>>

Teneps Bce monyunsiocs! byabTe BHUMATEIbHBI!

Yupaxuenue 3.1

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

Kak Tebs 30BYyT?
Bacsa

llpuBeT, Bacsa!

Co cTtpokamy MO3HAKOMWJIMCh, HAYYMIIUCh MX CO3/1aBaTh. Ternepb pacCMOTPUM OMNEpalliy HaJl
HUMH.
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Kax/plii CHMBOJI CTPOKH HMMEET CBOM MOPSAKOBBI HOMep (unoexc). Hymepamus CHMBOJIOB
HAYMHACTCS C HYJsA. Tenepb MBIl MOKEM OOpaTUTHCS K 3aIaHHOMY CUMBOJTY CTPOKH CIIETYIOUTIM
obpazoM:

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

VHV

>>> g [-1]

(BN

>>>

B kBampaTHBIX CKOOKaX yKa3bIBAaeTCs MHIEKC cMMBOJIa. HyneBoi nHeke — nepBasi 0yKBa CTPOKH.
A -1 ungexc? MoXHO JorajgaThes, 4TO Mocieanuil. Eciiu yBuauTe oTpuuaTeabHblii HHIEKC, TO
ONPEAEIUTD €0 MOJIOKUTEIbHBIA aHAJIOT MOKHO KaK OJIMHA CTPOKM + OTPMILIATEJIbHEI
nHnexc. Hanpumep, ang —1 sto Oyner: len (s) -1, T.e. 24.

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

T

>>>
Kakas cutyaims ¢ u3aMeHeHueM cTpok B Python?

>>> g = '4 gobio Oomcarbk OporpaMmer! !
>>> g[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 ctpokoBbiMH OObekTamu i Python we oTiamuaercss oT pabOThI C YHUCIOBBIMH
00BEKTAMU:

>>>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 nporpammunct!’

>>> s = ‘A Ha4YnHaLWwun nporpammmcT!’

s id1 : str

‘A nporpammuct!’

id2 : str

‘A HayMHatoLWwKnin

nporpammuct!’

Hpexc):[e 49YEM MbI HOfIMGM, KaK CTPOKHM MOXXHO U3MCHSTH, IIO3ZHAKOMHMCS CO CPE3aMU.

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

'MT'

>>>

s[1:3] —cpe3 CTPOKU S, HAUMHAS ¢ UHJEKCa 1, 3aKaHUYMBast UHJAEKCOM 3 (HE BKIIOUUTENIHHO).
DTO JIETKO 3alIOMHUTh, €CJIM WHJIEKCHI TIPEJICTABUTH B BUJIE CMEIIICHUM

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

Co cpezamMu MOXKHO HPOU3BOIAUTH PA3IMUHbIE MAHUITYJISLINN

>>> s[:3] # ¢ 0 mHmexca o 3-MM He BKJIOUUTEJIEHO

'TInt!

>>> s[:] # BCca cTpoka

'lIuToHEL BOOATCA B Adpuke'

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

>>> gs[::-1] # «OoOpaTHHIM» maT

'exupd®A B ACcTSOOB BIHOTHUIIL'

>>> g[:-1] # BCIIOMHMM, KaK MBI HAXOOWJIM OTPUIATEJILHEM MHIEKC
'IIuTOHEL BOOATCA B AQpUK'
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>>> s[-1:] # cHOBa OTPUIIATENBLHBEM MHIEKC
|l |l

e
>>>

HaI[eIOCB, YTO CPE3bl CTAHYT BAallIMUMH BCPHBIMU ITOMOIMHUKAMHU ITPU pa60Te CO CTPOKaMH.

Teneps BepHeMcs K BOIPOCY, KaK HM3MEHUTh MEpBBIA cUMBOJ B cTpoke? Co cpe3amu 3TO
«3neMeHTapHo, Barcon»!

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

'J qobJI0 OucaTk IpoIrpamMer! !

>>>

Yupaxuaenue 3.2
Hanwumre nporpammy, omnpeaessiiollyi0 CyMMY M MIPOU3BEACHUE TpeX umcen (tuma int,
float), BBeICHHBIX C KJIaBUATYPBHI.

[IpuMep paboThl MNPOI'PAMMEL:

BBenuTe neprpoe umMCIoO: 1

BrenguTe BTOpPOe umciio: 4

BBenure TpeTbe uWMCIO: /

CyMMa BBEOEHHHIX umucei: 12
[Ilpou3BemeHMe BBENEHHEIX umucejsi: 28
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TJIABA 4. OIEPATOPHI OTHOIIEHU

Yucna MoxxHO cpaBHHBaTh. B Python mist aToro ectsb ciiepyromye onepamyu cpaBHEHUS:

> Bonbwe

< MeHbLie

>= Bonblwe nnu pasHo
<= MeHbLue nnu pasHo
== PaeHO

1= He paBHO

B HMHTCPAKTUBHOM PEXKMME CpaBHHUM JIBA 4YHCIIA.

>>> 6 > 5

True

>>> 7 < 1

False

>>> 7 == 7] # He nyTamTe == U =
True

>>> 7 1= 7

False

>>>

Python Bosspamaer True *° (Mctuna == 1%°), xorja cpaBHeHne BepHoe U False (JIoxp == 0) —
B MHOM ciiy4ae. True u False OTHOCATCS K JIorThueckoMy (OyseBOMY) THUITY TaHHBIX bool.

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

OtaenpHOro pa3roBopa 3aciIy’KUBaeT CPAaBHEHHE BEIIECTBEHHBIX YHCEI, T.K. OHO MOXKET IIPHUBECTH
K HEOXKH/IaHHBIM, Ha MePBBIil B3I, pe3yabraTaM (cm. cranaapt IEEE 754):

>>> 0.1 + 0.1 == 0.2

True

>> 0.1 + 0.1 + 0.1 == 0.3
False

>>>

C menbIMU 9uCIIaMA Bce 0oJiee-MeHee MPOCTO U MOHATHO. PaccMOTpuM Temneph 0ojiee CI0XKHBIC
JIOTUYECKHE BBIPAKEHUSI.
JJormuyecKuM BBICKASBEIBAHMEM (HpeﬂMKaTOMJ21 OymeM  Ha3pIBaTh  JIHO0OE
MOBECTBOBATEIbHOE TMPEJIOKEHHE, B OTHOIICHWH KOTOPOTO MOKHO OJHO3HAYHO CKa3aTh,
WCTAHHO OHO WJIH JIOXKHO.

19 Bakno nucats B Gosbuive GyKBEI.
2 True unrepnperupyercs Python kak uucino 1, a False kak uucio 0.
2 TTonpo6uee 3xmeck: http://book.kbsu.ru/theory/chapter5/1 5 1.html

33


http://book.kbsu.ru/theory/chapter5/1_5_1.html

«Python: 6sicTpsiii crapt» http://dfedorov.spb.ru/python3/

Hampumep, BbickaspiBaHue: «6 — 4eTHOe 4ucio». MctuHHO wnm j10kHO? OUYeBHIHO, YTO
WCTUHHO. A BbICKa3bIBaHue: «6 0oibire 19»? XMm. BrickaspiBanue noxHo. Hukakoro moasoxa B
9TOM HET.

SIBnsieTcst M BBICKA3bIBaHWEM (pa3a: «y Hero roiyoObie riaza»? Xodercs CIpOCUTh, y KOTo?
OnHO3HAYHOCTH B 3TOH (hpase HET, TOITOMY OHA HE SIBIISICTCS BHICKA3bIBAHHEM.

Jlanee BBICKa3bIBaHUS MOXXHO KOMOWHHpOBaTh. BrickasbiBanus «lletpoB — Bpauy, «lletpoB —
[IaXMaTUCT» MOKHO O0BEIUHATH C HOMOIIBIO cBsA30K U, MJIN.

«IlerpoB — Bpau UM maxmaruct». OTO BbICKa3bIBaHWE UCTHHHO, eciu OBA BbICKa3bIBaHUS
«IlerpoB — Bpau» U «lleTpoB — maxmMaTHCT» ABIAIOTCS UCTUHHBIMH.

«IIerpoB — Bpau MJIM maxmatucT». OTO BBICKa3bIBAHWE WCTUHHO, €CJIM MCTUHHBIM SBIISETCS
OIHO W13 Bricka3biBanuii «IletpoB — Bpau» UJIN «lleTpoB — maxmaTucTy.

Kaxk 3to ucnons3yercs B Python? PaccmoTtpum npumMep KOMOMHAIMI U3 BHICKAa3bIBAHUI:

>>> 2 > 4

False

>>> 45 > 3

True

>>> 2 > 4 45 > 3# xomOumHauma False and True BepHeT False
False

>>> 2 > 4 45 > 3 # xomBuHaumsa False or True BepHeT True
True

>>>

Bce, 9To MBI cKazanu mpo KOMOMHAIMIO JIOTHYECKUX BBICKA3bIBAaHUHM, MOXHO OOBEIUHUTH U
MPEJICTAaBUTH B BUJIE tabmuuei?, rae 0 — False,a 1 — True.

XY

00 O 0
01 0 1
10 O 1
11 1 1

Jlns PythOn uCTHHHBIM WITH JIOXKHBIM MOKET OBITh HE TOJIKO JIOTHYECKOE BBICKA3bIBAHHE, HO U
00bekT. Tak, 4To ke Takoe uctuHa B Python?

22 Fe Ha3bIBAIOT TAONUIEH HCTHHHOCTH.
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/ B Python no6oe uncno, He ™

|

-\ paBHOe HyI0, UNu1
- HENycTon o0 bLEKT /<
\/\.\., MHTepnpeTUpyeTCcs Kak \ /

\ MUCTHUHa. //
_ .\\-l /

N /“ —

Cokpart (469-399 rr. oo H.9.)

B Python nro60e 4nciio, He paBHOE HYJIIO, HIH HEMYCTOW OOBEKT HHTEPIPETHPYETCS KaK HCTHHA.
Yucna, paBHBIC HYJIIO, ITYCThIC O0OBEKTHI U CIICIHATIbHBIA 00BEKT None?3 HHTEepIpPETHPYIOTCS KaK
JIOXKb.

Paccmotpum npumep:

>3> 00 2 # False and True
T

>3> UV 2 # False or True
2

>>>

Mp!l BBIONHWIK JorH4YecKyto omnepanuio and (M) ams AByX OOBEKTOB: IyCTOTO CTPOKOBOTO
o0BekTa (OH OyJIeT JIOXKHBIM) M HEHYJICBOTO YHCIIOBOTO 00BhekTa (OH Oy/IeT MCTUHHBIM). B uTore
Python BepHyn Ham MycTO# CTPOKOBBIN 00BEKT. B uem TyT aeno?

3areM Mbl BBINOJHWIM aHANOTH4YHO omnepauuto or (UJIN). B pe3ynbraTe MOTyduan YUCIOBON
00bexT. bynem pazoupatscs.

VY Python ectb Tpu Joruueckux orneparopa and, or, not.
not M3 HUX CaMbli MPOCTOM:

>>> vy = 6 > 8
>>> vy

False

>>> %
True

>>>

True

>>> 2
False

23 Ou umeer T NoneType
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>>>

PesynpTaTom npumMeHeHus jorudeckoro oneparopa not (HE) mpou3soiiner orpunianue onepasja,
T.€. €CJIA OIlepaH/ UCTUHHBIN, TO NOt BEPHET — JIOKb, €CIIH JIOXKHBIN, TO — UCTHUHY.

Jlormuecknii omepatop and (M) BepHer True (ucTury) miu False (10xkb)%*, ecim ero
OIlepaHIaAMH SIBJISIFOTCS JIOTHYECKUE BHICKA3bIBAHUSI.

>>> 2 > 4 45 > 3 # xomOuHauma False and True BepHeT False
False
>>>

Ecnu onepaniamu orepatopa and sABISIOTCS 00BEKTHI, TO B pe3ysbrare Python BepHeT 00beKT:

>>> U0 2 # False and True

L]

>>>

Jlns BerumciieHus oneparopa and Python Berumcisier onepaHbl clieBa HApPaBO M BO3BPAIIACT
NEePBbIi 00BEKT, UMEIOIINH JIOKHOE 3HAUCHUE.

[Tocmotrpum Ha cronberny and Tabmumbl uctuHHOCTH. Kakas 3akoHomepHocth? Ecim cpemm
onepan 0B (X, Y) eCTb JIOKHBIH, TO MOJyYUM JIO)KHOE 3HAUEHHE, HO BMECTO JIOKHOT'O 3HAYECHHUS
JUIsl OTIepaHI0B-00bEKTOB PYython Bo3BpalaeT nepBbIil JIOKHBIA ONEpaH, BCTPETUBIIMHCS B
BBIpaXXCHUM, W Jainblie BeluucieHus HE npousBoaur. OTo0 HasplBaeTcs BBIYHUCICHUEM I10
KOPOTKOM CXeMe.

>>> 0 3 # BepHEeT NEpPBHI JIOXHBEIN OOBEKT-OIEpPaHn

0

>>> 5 4 # BepHeT KpaMHMI NPAaBHM OOBEKT-OIEpPaHn XY

4

>>> 00 0 0
Ecau Python He ymaercss HalTH JOXHBIA OOBEKT-ONEpaHI, TO OH 01 0 1
BO3BpAILAET KpalHUN MTPaBbIi ONEepaH/. 10 o 1
Jlornueckuil omeparop or AEHCTBYET MOXOXXUM 00pa3oM, HO JUIs 11 1 1
00BbeKTOB-0nepan 0B Python Bo3BpaiiaeT nepBbiii 00bEKT, IMEFOLIHIA

UCTUHHOE 3HaueHue. Python mpekpaTut nanpHeiine BHIYUACICHHS,

KaK TOJbKO OyJaeT HaiiieH MEepBbIi OOBEKT, MMEIOIIUKA HCTUHHOE

3HA4YCHUC.

>>> 2 3 # BepHeT NEepBEM MCTUHHBEIN OOBEKT-OIEepPaHn

2

>>> 5 # BepHeT BTOpPOM OOBEKT-ONEpPaHI, T.K. [NEePBHEM BCETIa JIOXHEIA
5

>>> 0 # BepHeT ocTaBmMMCH OOBEKT-OIIEPaHI

0

Takum 06pa30M, KOHEYHBIN pe3yiabTAaT CTAHOBUTCA HM3BCCTCH CIIC N0 BBIYHCIICHHUA OCTaJIbHOM
YaCTH BBIPAXKCHUA.

24 Ycxonst U3 TaOIUIBI HICTHHHOCTH
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Jlorudeckue BbIpayKeHUSI MOKHO KOMOMHUPOBATH:

>>> 1 + 3 > 7 # mpuopureT + BHIIE, UYEeM >
False

>>> (1 + 3) > 7 # cxkoBKM CIOCOBCTBYIT HATJIAOHOCTU
False

>>> 1 + (3 > 7)

1

>>>

B Python moxHO mpoBepsTh MpUHAUICKHOCTH HHTEPBATY:

>>> x = 0

>>> -5 < x <10 # »xBMBaAJIeHTHO: X > -5 and x < 10
True

>>>

Teneps BbI 03 TpyAa CMOXKETE Pa300paThCs B padOTE CIEAYIONIETO KOa:

0 # True

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

>>> vy
>>> X \

True

>>> (X y) + 6
7

>>>

Pemum HeOombnyto 3amauky. Kak BeIUCIUTh 1/ x, 9TOOBI HE BOSHUKAJIO ONIMOKHU JCJICHUS Ha
HyJb. JIJ1s1 3TOro 10CTaTOYHO BOCHOJIB30BAaThCS JIOTHYECKUM ONIEPATOPOM.

[TpsiMoii yTh NPUBOAUT K OLIMOKE:

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

OtBetoM OyaeT ciaeayromuil Kox:

>>> x = 1

>>> x 1/x
1.0

>>> x = 0

>>> x 1/x
0

B kauectBe YHpaKHCHUA HOHYMaﬁTC, Mo4YeMy TaK MOXHO CACIIATh.
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Crtpoku B Python Toke MOXHO CpaBHHMBaTh 10 aHAJOrMU C 4YuciamMu. HadHem wu3maseka.
CuMBOJIBI, KaK ¥ BCE OCTAJIbHOE, MIPEAICTABICHO B KOMIBIOTEPE B BUAE uncen. EcTh cnenuanbHas
TabJInIa, KOTOpasi CTABUT B COOTBETCTBUE KAXKJIOMY CUMBOILY HEKOTOPOE YHCIIO.

OnpenenuTtb, KAKOE YUCIO0 COOTBETCTBYET CUMBOILY MOYKHO € TOMOIIbIO GYyHKIMU ord!

>>> ord('L")
76

>>> ord ('®d")
1060

>>> ord('A'")
65

>>>

Tenepb CpaBHEHHE CHMBOJIOB CBOJUTCA K CPABHCHHUIO YHUCETI, KOTOPBIC UM COOTBETCTBYIOT.

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

Jlnst cpaBHEHHs CTPOK Python ux cpaBHHBAET MOCHMBOJIBHO:

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

Crnenyronuii oJe3HbIN oneparop, ¢ KOTOPHIM MbI TO3HAKOMHUMCS — 1in. OH NpoBepsieT HaJauune
MOJICTPOKH B CTPOKE:

>>> '3 'abc!

True

>>> 'A! "abce'! # OoJsbmoM OYKBE A HET

False

>>> " 'abc!' # nmycras cTpoka ecThb B JIOOOM CTPOKe
True

>>> Ty Ty

True

>>>

OCBOHUB JOTHYCCKUE Oornecpanunu, Hepeﬁl{eM K UX HCIIOJIb30BAaHUIO.
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I'JTABA S. YCJIOBHASA HHCTPYKIMUS IF

Haubonee yacto ioruueckue BbIpaXeHHs UCTIONb3YIOTCS BHYTPU YCIIOBHOM MHCTPYKIMH 1 f!

if << ycnosue >>:
<< BnoK BblpaXeHun >>

\ N Bbrnok BoipaxeHui
\

BbINONMHAETCHA
OTtcTynsi! 4 npoGena no eTCH, T
yMon4aHuto unu oguH Tab ecnm yCﬂOBV'le rue

baok BBIpa)KeHI/Iﬁ BBITIOJIHACTCA TOJIBKO B TOM ClIydac, €CJIM BBIPAKCHUC, KOTOPOC HAXOAUTCS B
YCJI0BUH, ABJIACTCA UCTUHHBIM.

I[JIH IIpuMepa O6paTI/IMCH K TaGJ’II/IHe C BOJOPOAHBIMHU IIOKA3aTCILIMU U3 Bukunenuu mis
Pa3IMYHBbIX BCIICCTB.

[TpousBeneM mpoBEPKY:

BeuwectBO pH
>>> pH =50 3nNeKTPonnT B CBMHLOBBIX akkymynatopax  |<1,0
>>> pH == 5.0: *KenyaouHbin cok 1,0-2,0

print (pH , " Kod_)e " ) JTIMMOHHBIN COK (5 % p-p NMUMOHHOIM KUcoThl) [2,0+0,3
MueBoi yKeyc 24
Koka-kona 3.0£0.3
ABnoYHbIN COK 3.0
5.0 Koge Mueo 45
>>> Kocpe 50
LLamnyHb 55
B npumepe mnepemeHHoil pH mpucBauBaeTcs Yai 5.5
BEIECTBEHHOE 3HayeHue 5.0. 3areM 3HaueHHE Koxa 3aoposoro yenoseka 55
IIEPEMEHHON  CPABHHMBAETCA C  BOJOPOIHBIM KicrnoTHbIA AowAb <56
MuTeeBan Boaa 6.5-8.5
IIOKa3aTcCJIEM OJIA KO(I)G H, €CJIM OHH COBIIaAArOT, TO Criona 6874l
BBI3bIBACTCS (I)YHKI_II/ISI print. Monoko 66693
Yucran soga npu 25 °C 7.0
Kpoeb 7.36-7.,44
Mopckas Boaa 8.0
Mbino (KUpoBOE) ANA PYK 9,0-10,0
HaluaTbipHbIA cnvpT 11,5
Ot6enueaTent (XNopHas USBECTb) 12,5
KoHUeHTpUpOBaHHbIe pacTeopbl Wenoden  |>13
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Mo>KHO POU3BOANUTH HECKOJILKO MPOBEPOK MOAPA, U OHU BBIIOJIHATCS MO OUEPE/IN:

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

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

>>>

YacTo BCTpedaroTCsl 3aa4M, I'/I€ BBIIOJIHATh BCE IIPOBEPKU HE
umeer cMmbicia. Creayromyro OporpaMMmy Habepure U
BBITIOJIHUTE B OT/ICIbHOM (aiiiie (He 3a0bIBaiTe PO OTCTYIIBI IS True
0J10Ka BBIp@XKEHUH 1 f, MX JOIDKHO OBITH YETHIpE): —
pH = 3.0
pH == 8.0: <<z:““
print (pH, "Bozma") False
7.36 < pH < 7.44:
print (pH, "Kposb")

True

B »3T0i1 mporpamMme HCHONB3yeTCs KIHOYEBOE CI0BO elif

(coxparenue ot else if), kotopoe mpoBepsieT ycioBue 7.36 < pH < 7.44,ecnmupH == 8.0
0Ka3aJI0Ch JIOXKHBIM. ['paduyecku 3To IpeaCTaBlIeHO Ha OJI0K-CXEME allrOpruTMa, PacloloKEeHHON
cIpaBa OT MPOTPaMMBI.

VYcn0BHOE BBIpRKEHHE MOXKET BKIIOUATh MHOXKECTBO MPOBEepoK. OOIUN CHHTAKCUC y HEro
CIEAYIOIIUN:

<< ycnosue >>

<< 6/10K BblpaxKeHun >>

<< ycnosue >>

<< 6/10K BblpaxKeHumn >>

<< 6/10K BblpaxKeHun >>

biiok BbIpakeHMI, OTHOCAIIUNCA K €lse, BBINOIHAETCS, KOTJa BCE BBIMIECTOSIIHUE YCIOBUS
BepHyIH False.
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PaccMmoTpum mepByro 60J1b1yt0 porpammy (HaOEpUTE €€ U BBIMIOJIHUTE B OTACIBHOM (aiise):

pH = float (input ("BBemure pH: ")) # crpoxy mpeo6pasoBany K BemEeCTBEHHOMY TUILY

pH == 7.0:
print (pH, "Boma")
7.36 < pH < 7.44:
print (pH, "Kporp")

print ("Uro sT0?!")

Hanee emie 6oiiee «CI0XKHBIN» IpuMep (Takke 3aIlyCTHTE ero B OTACIBHOM (ailiie U CIeAnuTe 3a
orctymamu — B Python 3To upe3BbIuaifHO BaxKHO):

value = input ("BBezmuTe pH: ")
len (Value) > 0: # mpoBepseM, UTO MNOJIb30BATEJb XOTb UTO-HUOYIOb BBEJ
pH = float (value) # mepeBOOMM B BEmECTBEHHOE UYMCJO BBOJ MOJb30BATEJNH
pH == 7.0: # ByoxeHHBN: if

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

print ("Uro sTO?!")

print ("BBemure 3HadeHme pH!")

YTo0OBI HAay4YUTbCA IIPOrpaMMHpPOBATH — HCO6XOHHMO SKCIICPUMCHTHPOBATh. HU3MCHATH KOI,
JOIMHUCBIBATH €0 U CMOTPCTD, YTO IIPU 3TOM HpOPIBOfIIICT.

Jas cnpaBku. CTPOKH 10KYMEHTAIIUN

BcnomuuTe, xorma Mbl BbIBbIBaNM (QyHKIUIO help (len), MOIXy4anud CHPABOYHYIO
uadopmarmio it 1len. Otkyna Python ee 6eper? OtBer — U3 camoit pyHKIHH.
Hanumem co6¢cTBeHHYI0 (DYHKIINIO, KOTOpast HUUero He OyAeT Jenath (B Tesne GyHKIUH I 3TOT0
YKa3bIBAETCS CJIOBO Pass), HO KOTOPast FOp/10 OOBSBUT, YTO OHA HUYETO HE JIeNIaeT.
B otnenvHOM (aiine HabepuTe U UCHIOTHUTE!

my function () :
"""He pmejlaeM HMUET'O, HO HOOKYMEHTUPYEM.
HeT, npaBma, »Ta OYHKUMSA HMUETO He IeJlaeT.

help (my function)
Pe3ynprar 3amycka nporpaMmsl:

============= RESTART: C: /Python35—32 /1. py ==============
Help on function my function in module main :

my function ()
He nejaeM HMUEToO, HO HOOKYMEHTUPYEM.

Her, npaBma, 5Ta OGyHKLUMS HMUUETO He IeJIaeT.
>>>
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B """ TpoliHble NBOWHBIC KAaBBIYKH B Teie (PYHKIIMU TMOMeNaeTcss MHMOpMaIus, KOTOPYIO
BBIBOJIUT Ha 3KpaH QyHKnus help. Tenepb Bbl MOXKeTe JOOABIATH ONMHCAHUE K COOCTBEHHBIM
byHKIHAM.

VYnpaxuenue 5.1
Harnumure nmporpammy 1jist onpeneieHust nHaekca Maccol Tenna (BMI).

Ypaxaenue 5.2

Hanummure COOCTBEHHYIO MpOrpaMMmy, ONPEACISIONIYI0 MaKCHUMAalbHOE W3 JBYX
BBEJICHHBIX 4YKcel. Peann3oBaTh B BHUJE BBI30Ba COOCTBEHHOW (DYHKIIMH, BO3BpAINAIOIICH
Oosblee U3 ABYX MEpeJaHHbIX €i Yrced.

Yupaxuenue 5.3
Hanummure nporpaMmy, MpoBepSIOLIYIO 1I€JI0€ YHCIO HAa YeTHOCTh. Peann3oBaTh B BHE
BBI30BAa COOCTBEHHOM (hYHKIIUH.

VYnpaxuenue 5.4
Hanumwure mnporpamMmy, BBIUUCISIONIYIO 3HaueHHe (GyHKIuU (Ha BXOJ MOJaeTcs
BEIIECTBEHHOE YHUCIIO):

x? npu —2,4<x<5,7,

4 B IIPOTHMBHOM CIIy4ae.

f=

VYnpaxuenue 5.5

Hanummre nporpammy, KoTopas MO KOAYy TOpoja W JJIUTEIBHOCTH I€PErOBOPOB
BBIUMCIISIET UX CTOMMOCTh M pe3yibTaT BHIBOAUT Ha dKpaH: ExatepunOypr-kon 343, 15 py6/MuH;
Owmck-kon 381, 18 py6/mun; Boponex-kon 473, 13 py6/muHn; Spocnasiab-koz 485, 11py6/mMus.
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I'’TABA 6. MOAYJIX B PYTHON

K npumepy, BbI Hanmucaim HECKOJILKO TOJE3HBIX (PYHKIUI, KOTOPBIC YaCTO UCIIONb3YyeTe B
cBOMX Iporpammax. UToObl K HUM OBICTPO oOpamaThes, y100HO BCe 3TH (DYHKIIMU TOMECTUTH B
OTACIbHBIA (aiin u 3arpyxarh ux orryga. B Python rtakwe daiinel ¢ Habopom GyHKIHi
Ha3bIBAIOTCS MOAYJISIMU. [1JI1 TOTO YTOOBI BOCTIOIB30BATHCS (DYHKIMSIMH, KOTOPBIE HAXOIATCS B
3TOM MOJYJIE, €r0 HE0OX0AUMO HMIIOPTUPOBATH C MOMOIIBIO KOMaH bl import:

>>> import math
>>>

Mps1 3arpy3swnd B IamsaTh CTaHAAPTHBIA Moaynb math (comepkuUT HAOOp MaTeMaTH4YEeCKHX
byHKIHIT), TEEpbh MOXKHO 00paIaThes K GyHKIUAM, HAXOSIIIMMCS BHYTPH 3TOr0 Moy, Cra
Python B orpoMHOM KOJIMYECTBE CTAaHIAPTHBIX U MOJE3HBIX MOIYJICH.

OOparutbest K GYHKIMKA MOIYIIs (B IaHHOM Cliydae JUIsl HaXO0XKJCHUSI KBaJpPaTHOTO KOPHS U3 9)
MO>KHO CIIEAYIOLTUM 00pa3oM:

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

MBpI yka3bIBaeM UM MOZYJISI, TOUKY U UMsI (DYHKIMH C apryMEHTaMu.
VY3HaTh 0 PYHKIUAX, KOTOPBIE COJAEPKHUT 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.
>>>
Ecnu XoTUM MOCMOTpETh ONMMCaHWe KOHKPETHOW (YHKIIMH MOJYJISA, TO BBI3BIBAEM CIIPABKY
OTIIEIILHO JUIA 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 MomeHT uMnopTupoBanust MOAYNsl math co3gaercs nepeMeHHas ¢ UMeHeM math:

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

OyHKIMs type MoKasaia, 4To TUI IaHHBIX IEPEMEHHON math — MOIYIIb.
[lepemennass math COAEPKUT CCBHUIKY (azpec) MoAayiapbHOro oOBekTa. B 3TOM o0OBEKTe
COJIEPIKATCS CChUTKM Ha PyHKIMH ((QyHKIIMOHATLHBIC OOBEKTHI):

id3: module id1: function
math acos (x)
math d /
dCOS i (
— id1 id2: function
acosh | id2 —| acosh (x)

B MoMmeHT BbI30Ba (yHKIMU sgrt Python HaxoauT nepemenHyro math (MOIyNb TOMKEH OBITH
IpEeBApUTENIbHO HMMIIOPTUPOBAH), MPOCMATPUBAET MOMAYJIBHBI OOBEKT, HAXOAUT (YHKIIHIO
sqrt BHYTPH 3TOI0 MOZYJIS U 3aTE€M BBIIIOJIHSET €€.

B Python M0xHO KIMIOPTHPOBATH OTACIBHYIO (BYHKIMIO U3 MOTYJISL:

>>> from math import sqrt
>>> sqrt (9)

3.0

>>>

Takum ob6pazom, Python we Oymer co3gaBath mepeMeHHYIO math, a 3arpy3uT B MaMsATh TOJBKO
¢byHKIHIO sgrt. Tenepb BEI30B (DYHKIIMH MOYKHO IMPOU3BOINTE, HE 00paIasch K UMEHH MO
math. 3aech Hago OBITH KpaliHe BHUMATENbHBIM. [IpuBeny mpumep, mouemy:

>>> def sgrt(x):
return x * x

>>> sqrt (5)

25

>>> from math import sqrt
>>> sqrt (9)

3.0

>>>
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Mgl co3anu cOOCTBEHHYIO (DYHKIIMIO C MMEHEM SCrt, 3aTeM BBI3BAJIH €€ U YOeIMIINCh, YTO OHA
pabotaet. [Tocne sToro mmmoprupoBanu (yHKIHIO sgrt w3 Moxayis math. CHOBa BBI3BAIH
sqrt ¥ BUIUM, 4TO 3TO He Hama pyHknusa! Ee mogmenmm!

Teneps npyroi npumep:

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

>>> sqrt (6)

36

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

>>> sqrt (7)

49

>>>

CHoBa co31aeM COOCTBEHHYIO (DYHKIIUIO C UMEHEM sgrt U BI3BIBACM €€. 3aTeM UMITOPTUPYEM
MOJyNlb math ¥ 4epe3 Hero BbI3bIBAEM CTaHAApTHYIO (QyHKIMIO sqrt. Bumumm, 4yTo KOpeHb
KBaJIpaTHBI CUMTAeTCS M Hama (QYHKIHMS OCTalach B COXpPaHHOCTU. BwIBOABI caemnaiite
CaMOCTOSTEIIHHO.

B camoMm Havasne 3aHATHI MBI BBI3BIBAIM (QYHKIUH AJIs pabOTHI C YUCIAMU, HAIIpUMEp, abs Ul
HaXOXKJeHUs MOy s uncia. Ha camom ferne, 3ta QyHKINS TOKE HAXOJUTCS B MOJTyJIe, KOTOPBIA
Python 3arpyxaer B mamsiTh B MOMEHT Hadana pabOTbl. IJTOT MOMAYJIb HA3bIBACTCSI
__builtins__ (1Ba HIKHHX IIOJYEPKHUBAHHUSA JI0 M IIOCIE UMEHH MOYJIS).

Ecnu BBI3BIBaTH CIpaBKy Ui AAHHOTO MOXYJS, TO YBUIUTE, YTO TaM OIPOMHOE KOJIMYECTBO
(GYHKIMI U TepeMEHHBIX

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

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

DESCRIPTION
Noteworthy: None 1is the "nil' object; Ellipsis represents
“...' in slices.
>>>
B Python ectb monesnas GpyHkims dir, KOTopas BO3BpalllaeT MEepPeYeHb UMEH BCEX (YHKIHIA U
IIEPEMEHHBIX, COJAEPKAIINXCSA B MOJyJIE!
>>> dir(  builtins )
>>>

YacTp U3 3TUX (bYHKI_II/Iﬁ BBI Y2K€ 3HACTC, C APYT'UMHU — MBI IIO3BHAKOMUMCH YYTb ITO3KC.
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TJIABA 7. CO3JAHUE COBCTBEHHBIX MOYJIEN

Teneps nonpoOyem co3aaTh COOCTBEHHBIN MOYJIb.
Co3znaiite daiin ¢ uMeHeM mm . py (7151 MOYIIeH 0053aTeIbHO YKa3bIBACTCS PACIIMPEHUE . PY) U
cozieprKauii Koa (colepKMMoe HaIIero MOIYJIs):

def f():
return 4

Teneps HyXHO cka3arb Python, rae uckath Hamr Moayiab. BbisicHUM dYepe3 oOpaileHue K
nepeMeHHo# path Moayis sys, rae Python mo ymonuanuto XpaHuT coOCTBEHHBIC MOYIH (Y Bac
CIIMCOK KaTaJIOTOB MOKET OTJINYATHCS):

>>> 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']

>>>

Jlalee moMecTMM Haml MOJyJdh B OJMH W3 TICPEUYHCIICHHBIX KaTajoroB, HalpuMep, B
'C:\\Python35-32".

Ecnu Mpl Bce paBUIIbHO CZeJIalid, TO UMIIOPTUPYEM Halll MOJyJlb, YKa3aB TOJIKO ero ums (0e3
pacIIupeHusi):

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

4

>>>

VYpa-ypal Tenepr Mbl yepe3 TOUKY MOKEM BbI3bIBaTh (YHKIHIO, KOTOpas HAXOJIUTCS B MOAYJE
mm.

[Mpomomkum u3ydenue moayiei B Python. Cosmaaum erie oauH MOAy/b (IO aHAJIOTHU C
MPEABIIYIINM), YKaXKEM JJISI HETO IPyroe umsi —mtest . py:

print ('test')

Hosslii Monynb OyaeT cofepxarh BbI30B QyHKIUU print.
HMMnopTupyem ero HeCKOJIbKO pa3 MoApsA;

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

Uro ™Mbl BuANM? Bo-mMepBbIX, UMIOPTUPOBAHUE MOMYJSI BBHIMOJHSET COJEpKAIIHecs B HEM
KOMAaH/BbI. BO-BTOpBIX, IMOBTOPHOC UMITIOPTUPOBAHUEC HE MMPHUBOJUT K BBIIIOJIHCHUIO MOOYJIA, T.C.
OH TMIOBTOPHO HE UMTIOPTUPYETCsI. OOBICHSIETCS ITO TEM, YTO UMIIOPTUPOBAHKE MOTYJICH B MaMsTh
— PeCypCOeMKHii mporiece, mo3ToMy JUInHUK pa3 Python ero ve npoussoaut. Ho kak ObITh, eciu
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MbI U3MCHIJIA HAIIl MOJYJIb U XOTHM €r0 UMIIOPTHPOBATh MOBTOPHO. JlenaeTcs 3TO ClIeAYIOIUM
obpa3zom:

>>> import imp

>>> imp.reload(mtest)

test

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

Takum 00pa3om, MbI IPHHYIUTENBHO YKa3zanu Python, urto Momysb TpeOyeT MOBTOPHOI 3arpy3KHu.
[locne BBIBOBa (yHKIMH reload ¢ yKa3aHWEM B KauyecTBE apryMeHTa HMEHH MOJIYJI,
OOHOBJIEHHBIN MOJyJIb 3aIPy3UTCS IOBTOPHO.

[Iponomkum skcriepuMeHThl ¢ Moaysisimu B Python. Co3maauM eiie OJuMH MOIYJIb C UMEHEM
mypr.py:

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

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

I/IMHOpTI/IpOBaHI/Ie MOAYJIA IIPUBOAUT K BBIIIOJIHEHUTIO BCEH IIpOrpaMMBl.

>>> import mypr
BBemouTe 3sHauveHme: 111

12328
>>>

Kak OBbITh 1 4TO ClIeNaTh, €CJIM MbI XOTHM TOJIBKO HMIIOPTHPOBATh PYHKIMIO func () U3 MOAYJIS
JUTSL KCTIOJIb30BaHMs ee B Apyroit mporpamme? JIjist TOro 4ToObl OTACIUTH UCTIOJHECHUE MOJTYJIS
(Run — Run Module) ot ero ummoptupoBanus (import mypr) B Python ects cienmansHast
nepemeHHas __name _ (Python maumnaer Ha3BaHUS cHeNMANbHBIX (YHKIUHA U IEPEMEHHBIX C
JIBYX HW)KHHX MOUYEPKHUBAHHN):

3anyckaem (Run, F5)

‘  main_ _
mypr.py

(__name_ )

\M:nnop'mpyem (import mypr)

lmypr!
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Ecnu Mbl 3amyckaeM MOnyib, TO COIEPKUMOE NEPEMEHHOM  name  OyJeT paBHO CTPOKe
__main , a B ciyyae UMIOPTUPOBAaHMs — NEpeMEHHas  name  OyAeT colepiKaTh UM
MOJTYJIS.

PaccMoTpuM, Kak 3TO UCHOIB30BaTh HA NpakTuke. Co3aaquM MOy C UMEHEM Prog3.py U
COZICPIKaHHUEM:

def func(x) :

return x**2+7
if name == " main ":
X = int (input ("BBemmuTe 3HaueHue: "))
print (func(x))

Teneps Python moiimer, KOraa Mbl XOTUM BBIITOJIHUTH MOAY/Ib, & KOTJIa — UMIIOPTUPOBATh. Eciu
MOJIyJb BBIMONHUTH (Run — Run Module), TO BBINOJIHHUTCS Bechb (haili, T.K. cpaboTaer
ycinosue if. [Ipu ummoprupoBanue mMoayis (import prog3) ycloBHE HE BBINOIHUTCS H
Python 3arpy3utr B mnamsare Toipko ¢yHkuuio func. IlonpoOyiite mnpoaenats 3TO
CaMOCTOSITENIBHO.

Yopaxuaenue 7.1

Haiigure momanb TpeyroiabHUKA ¢ moMomsio Gopmyiibl ['epora. CTOPOHBI 331ar0TCS €
KJIaBUaTyphl. Peann3oBaTh BRIUMCICHUE IJIOMAAN B BUAE (PYHKIIMU, HA BXOJl KOTOPOU MOJAOTCS
TP YHCIIA, HA BBIXOAE — IUIomaas. OyHKIMA HAXOAUTCS B OTACIBHOM MOJYJIE, I1€ TPOUCXOIUT
pa3zenieHne MeXIy 3almyckoM W uMmoptupoBanueM. OnucaHue MaTeMaTUYecKuX (QyHKUUN
MOYKHO HalTH B JOKYMEHTAIUU

b/ \c S=\p(p-a)p-b)(p-c)
_ a+b+c
P=
a

Ympaxuenue 7.2
BriBectn uncio I1u ¢ TOUHOCTBIO 4O COTHIX.
VYnpaxuenue 7.3
CozpnaiiTe B OTACTEHOM MOAYJE (DYHKIIMIO 1711 BBIYUCIICHUS BBIPAXKCHHUS:

\/l—sin2 X

25 https://docs.python.org/3/library/math.html
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Yupaxnenue 7.4

Hanmumire nporpamMmy-urpy B Buie OTAelbHOro monaynis. KommbroTep 3araibiBaeT
CIIy4aitHOE YMCII0, MOJIb30BaTEeNb MbITaeTCA ero yraaate. [Iporpamma 3anpammuaet unucio OJ{TH
pa3. Ecnu uucino yranano, To BeIBOAMM Ha 3kpaH «Ilobenay, nnaue — «IloBropute emie pa3y». s

HANMCAHKS POrPAMMBbI OHAN06KTCA yHKIMA randint u3 Mogyns random?®,

Jisi cnpaBKM. ABTOMATH3MPOBAaHHOE TeCTUPOBaHue pyHKIMii
B otnensHoM ¢aiiie coznpaiite u BeinoaHuTe (Run — Run Module) creayromuii Ko

def func m(vl, v2, v3):
"""BrpumcigeT cpenHee apudMeTMUecKOoe Tpex 4YMCedl.

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

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

mwwwn

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

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

B pesynpTare nporpamMma oTpaboTaeT, HO HUYEro He BBIBEJET Ha 9KpaH. DTO XOPOLIO.
Paz6epemcst, 4TO MPOU30ILLIO.

B nporpamMMupoBaHi# CyIIecTBYET IOIXO0/I, TPH KOTOPOM CHayvaia pa3pabaThIBalOTCS TECTHI, T.€.
Kak nporpamMMa ((QyHKIMs) IOJDKHAa paboTaTh, a MOCIE 3TOr0 MUIIYT CaMmy IpOorpammy
(pyHkuMI0). OTO MO3BOJISIET BIIOCIEACTBUM IMPOBEPUTH MPABUIBHOCTh €€ HamucaHus. Boime
NPUBEJICH MPUMeEp Takoro noaxoaa. TecTsl moMeniatotces B onucanue Gynkuu. [IpencraBum, yto
MBI yKe co3fanu QyHKIHI0 func m, KoTopas BBEIYHMCISAET CpeaHee apu(hMETHUECKOE, OKPYIIss
€ro JI0 TPEX 3HAKOB MOCJIE 3aIATOMN, T.€. KaK Obl MbI BBI3BAIN (DYHKIIHIO:

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

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

>>>

MB&I pe1BapUTENILHO HAMTMCANIN IPOBEPOUHBIE TECTHL. Teneps Mbl peanusyeM QyHKIMIO func m
U B ee onucaHue J00aBUM HAIIM TECTHl. 3aTeM HUMIIOPTUPYEM MOAYIh doctest M BBI3OBEM
byHKIMIO testmod, KOTOpas 3amyCTUT TEKYIIWA MOIYJIb W TPOBEPUT, COBMANAIOT JIH
pe3ynbTaThl BHI30BOB (DYHKIIMI B OMHCAHWHM C TE€M, YTO MOJIy4aeTcs B peadbHOCTH. Ecnmu Bce
COBIAJIaeT, TO HA PKPAaHE HUYETO HE MOSBUTCS, a €CIIU HE COBMAIAIOT, TO OTOOPA3SATCS OMIMOKH.
HcnpaBuM TeCTOBBIE BBI30BBI B HAIlIEH TPOTPaMME:

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

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

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

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

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

B pe3ynbprare BBIIOJIHEHHS IPOIPaMMBbI IIOJIYYHM:

=========== RESTART: C:/Python35-32/mypr.py ===========
R b i b b b b I b b A b b b b A b b b 2 b b b b b b b b I b b b I b A b b b b I b b 2 b b b b 4
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
Rkt b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b i b i 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
R b b b b I b I b b A b b b b b b b A b b 2 b b b b b b b b I b b b b I b g b b b b I b b d b b g b 4
1 items had failures:

2 of 2 in main .func m
***Test Failed*** 2 failures.
>>>

Ter[epL BbI YMCCTC CO31aBaTh COOCTBEHHBIE TECThI!

Yupaxuenue 7.5
HanummTe QyHKIHIO, BEIYUCISIONIYIO 3HAYCHHUE:

x4_|_4x

ABTOMAaTH3UPYITE IpOIecC TECTUPOBAHMS (PYHKIIMH € IIOMOLIbI0 MOAYIst doctest.
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Jas cnpaBku. ®uiocopus Python

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

bunocoduro:

>>> 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 1s 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!

Yupaxunenue 7.6
Haiinnre 3Ha4eHNsI BBIpaKEHUM:

z=—= |} q=2,85inx+|y|

VYupaxuenue 7.7

Hanummre mnporpammy, BBIYMCISIIONIYIO 3HaueHHe (YHKIMM (Ha BXOJA MoOJaeTcs

BEIIIECTBEHHOE YHUCIIO):
1 {sinx npu 0,2<x<0,9,

| B [IPOTHBHOM CIIy4Yae.

Yupaxuenue 7.8

Hanummwure nporpamMmmy aJis MOAETUPOBaHUS OpOCaHMsI UTPAIBHOTO KyOHMKa Ka)IbIM U3

JBYX UTPOKOB. ONpeeuTh, KTO U3 UTPOKOB MOJYYHII Ha KyOUKe OOJIbIIE OUKOB.

51



«Python: 6sicTpsiii crapt» http://dfedorov.spb.ru/python3/

I''TABA 8. CTPOKOBBIE METO/bI B PYTHON

Bri3oBeM QyHKIUIO type U MepeIaauM el Ha BXO/I IeJIOUHCICHHBINA apryMEeHT:

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

OyHKIHS cOO0IMIa HaM, YTO 00beKT 0 OTHOCUTCS K KJIacCy 'int', T.e. TUI JaHHBIX SIBJISIETCS
KJIACCOM (THI JIaHHBIX U KJIACC — CHHOHUMBI).

Ms1 eme He paccmarpuBasiu OOII, mosToMy kiace OyaeM NIpENCTaBlIATh, KaK HEKHA aHAJIOT
MOJTYJISA, T.€. HA0Op QYHKIIUH U IEPEMEHHBIX, COACPKAIMUXCS BHYTPH Kitacca. D yHKITNHU, KOTOPBIS
HAXOJSATCS BHYTPHU KJlacca, Ha3bIBalOTCA MeTolaMu. VX riaBHOE OTIIMYHME OT BhI30Ba QYHKIIUH U3
MOJYJISl 3aKJIFOYAETCSA B TOM, YTO B KaYECTBE MEPBOT0 apryMEHTa METOJI MPUHUMAET, HAIIpUMED,
CTPOKOBBI 00BEKT, €CJIM ATO METOJI CTPOKOBOTO KJIacca.

PaCCMOTpI/IM IIpUMEP BBI30BA CTPOKOBOT'O METOJA:

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

[To ananoruu ¢ BEI30BOM (DYHKIIMK U3 MOAYIISA YKa3bIBaeM MM Kiacca — st r, 3aTeM 4epe3 TOUKY
NUIIEM HMs CTPOKOBOTO MeToJa capitalize, KOTOpbIH NPUHHUMAET OJUH CTPOKOBBIN
apryMeHT:

MepBblin aprymeHT ans
. CTPOKOBbLIX METOAOB -

- “  cTpoka
- - "
>>> str.capitalize ( )
A AR
I ~
] Mo
,’ o MeTO,ﬂ, BO3BpaLwjaeT Konuo
h * CTPOKM, B KOTOPOW NEPBbIN
I
| CMMBOJ1 — B BEPXHEM
Mms knacca (TVII'Ia ﬂaHHbIX) perMCTpe’ OCTaﬂ beIe — B

HWXHEM

Metona — 3T0 00bIuHAs (DYHKITHS, pACIIOIOKEHHAss BHYTPH Kilacca.
Bri3oBem erie oguH METO:

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

! hello !
>>>

OTOT METOJI MPUHUMAET J1Ba ApTYMEHTA — CTPOKY M YHUCIIO:
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>>> str.center ( , 20)
1 N
’ \
/! \
/ \
MeToqa Bo3BpaLLaeT CTPOKY, \
LiIeHTPUPOBAHHYIO Mo 3aaaHHoin  APryMEHT 3ajaet AnuHy
AnvHe. Mo ymonyaHuio CTPOKM
sanonHseTca npobenamm

dopma BeI30Ba METOa Yepe3 00paleHHe K €ro KJIAcCy Yyepe3 TOUKY Ha3bIBACTCS NOIHOU (hopMOIl.
[TocTosiHHO TIHCaTh UM KJIacca Mepe] BBI30BOM KaXKI0TO METOJ1a OBICTPO HAIOECT, IIOATOMY Yarlle
BCETO HCIOJB3YIOT COKPAIICHHYI0 (hOpMY BBI30Ba METO/IA!

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

B IpUMEPC Mbl BLIHCCIIA HepBHﬁ ApryMEeHT METOAA U IIOMECTHIIN €ro BMECTO UMCHH KJlacca:

>>> ‘hello’.capitalize()
N

\
\
BblHecnu u3 aprymeHTa

(MoryT 6bITb
BblpaXXeHnem)

B MoMmeHT, Korja Mbl HCIOJB3YeM COKpalleHHyIo (opMy uis BbI3oBa MeToda, Python
npeoOpaszyeT ee B MOIHYIO (OpMy, a 3aTeM BBI3bIBA€T. JDTO 3HAHWE HaM MPHUTOAMUTCA, KOT/a
noitnem no uzyaerus OOIL.

JI1s1 BBI30BA CIIPaBKH Y METO/I0B HEOOXOIMMO Yepe3 TOUKY YKa3bIBaTh WX KJIacc:

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

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

Return a capitalized version of S, 1i.e. make the first
character have upper case and the rest lower case.

>>>
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BriHeceHHBIH W3 MeTOoAa TMEpPBBIA CTPOKOBBIM apryMEHT MOXET OBITh BBIPAKEHUEM,
BO3BPAILIAIOIINM CTPOKY:

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

He cnoxHo goragarscs, 4To Aesnaer MeTod count.
Python comepxut unTepecHsiii Meton format?’:

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

Bwmectro {0} u {1} noxacrassarcs apryMeHTsl MeToaa format.
ITomeHseM nx MecTaMHu.

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

®opmar BrIBOAA MeTo/1a format MOXKET BapbUPOBATHCS:

>>> n = 10

>>> "{:b}'.format (n) # BLIBOI B IOBOMUHOM CHMCTEME CUMUCIJIEHMSI
'1010"

>>> '"{:c}'.format (n) # BeiBOOm B dQopmaTe Unicode

V\nl

>>> '"{:d}'.format (n) # no cHoBaHwmio 10

VlOV

>>> '"{:x}'.format (n) # IO OCHOBaAHUBL 16

'al

>>>

B Python ectb mose3Hble CTPOKOBBIE METOBI, KOTOpbie BO3BpamaroT (True) UCTHHY WU
(False) n0Xb:

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

Meron startswith mpoBepseT, HAaUMHAETCA JIU CTPOKA ¢ CUMBOJIA, NIEPEJAHHOTO B Ka4eCTBE
apryMeHTa METOLY.

[Tpu paboTe ¢ TEKCTaMU MOJIE3HO MCTOIB30BaTh CTPOKOBBIN METOI Strip:

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

'ssssss'

>>>

27 https://docs.python.org/3.1/library/string.html#format-examples
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B npumepe Python BepHy1 CTpOKy, OUHIIIEHHYIO OT CHMBOJIA IEPEHOCA CTPOKH (\n) U MPOOEsIoB.

Metoa swapcase BO3BpaIllaeT CTPOKY ¢ IPOTUBOIOIOKHBIMH PETUCTPAMHU CUMBOJIOB!

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

Python mo3BouisieT TBOPUTH Yy/eca ¢ BI30BAMH METOJIOB — MX MOYKHO BBI3bIBATH MOJAPSI B OJHY
CTPOKY:

>>>
True
>>>

'"TIPVBET ' .swapcase () .endswith('T")

B IIEPBYI0 OYEpedb BBI3BIBAETCI METON Swapcase il CcTpoku 'IIPVMBET', 3ateM I
PE3YJIbTUPYIOUIEN CTPOKH BBI3BIBAECTCS METOJ endswith ¢ aprymeHToM 'T':

.swapcase().endswith(‘1’)
.endswith(‘1’)
True

PaccmoTpuM nepeyeHs NONMyaspHbIX CTPOKOBBIX METO/IOB.

PexoMeHyr0 Kaxablii U3 NEPEUNCIICHHBIX HMKE METO/IOB 3allyCTUTh B MHTEPAKTUBHOM PEXKHUME
Ha MpUMeEpEe Pa3INuHbIX CTPOK.

[Ipennonoxum, 4TO MEpeMEHHass S COAEPKUT HEKOTOPYIO CTPOKY, TOT/Aa MPUMEHMM K Hel

MCTOHB?&

S.upper () — BO3BpallaeT CTPOKY B BEPXHEM peruUcTpe

s.lower () - BO3BpallaeT CTPOKY B HMXHEM DPETMCTPE

s.title() - BO3BpamaeT CTPOKY, [EPBEM CMMBOJI KOTOPOM B BEPXHEM DPEIMCTPE
s.find('ser', 2, 3) - BO3BpamaeT NO3ULMIO NOILCTPOKM B MHTepBaje Jubo -1
s.count('e', 1, 5) - BO3BpallaeT KOJMUECTBO MOINCTPOK B MHTepBajie Judo -1
S.isalpha () - mpoBepsgeT, COCTOUT JIM CTPOKA TOJILKO M3 OYKB

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

S.isupper () — HNPOBEPSET, HANMCAHH JIM BCE CMMBOJIEI B BEPXHEM DPETUCTPE
s.islower () — HNPOBEPSET, HANMCAHH JIM BCE CMMBOJIBI B HIWKHEM DPETUCTPE
S.istitle() - mpoBepsgeT, HaAUuMHAETCSI JIM CTPOKa C OOJbIOM OYKBEH
S.1lsspace () — mpoBepsdeT, COCTOMUT JIM CTPOKA TOJBKO M3 MNPOOEeJoB

28 TToxymenTtamus: https://docs.python.org/3/library/stdtypes. html#string-methods
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s cnpaBku. CnienuajbHble CTPOKOBbIE METO/IbI
OO0beuHUM 1BE CTPOKH:

>>> '"TT' + 'rr!
'TTrr'
>>>

Ha camom zene, B 3ToT MOMeHT Python BeI3bIBaeT crienuanbHblid CTPOKOBBINA MeTog,  add  H
IIEpENAET EMY B KaUeCTBE IIEPBOr0 apryMeHTa CTpOKY 'rr':

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

Hanowmuro, 4to 3TOT BBI30B 3aTeM mpeobpaszyercs Python B moanyio dopmy (pesyabrar Oyaer
AHAJIOTUYHBI):

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

3aberasi BHepen CKaxy, 4YTO 3a KaXIOW M3 OMNEpaluil HajJ TUIAMU JAaHHBIX CTOUT CBOM
CHCIUATBHBIA METO/I.

Yopaxuaenue 8.1
S="Y nykoMopbsa 123 ny6 3ejieHet 456"
1. Omnpenenuth, BCTpeyaeTcs JM B CTpoke OykBa 's'. BbIBecTH Ha dKpaH €€ MO3MUIMIO
(MHIIEKC) B CTpPOKE.
Ornpenenutb, CKOJIBKO pa3 B CTPOKE BeTpevaeTcst Oyksa 'y '.
3. Ompenenutb, COCTOUT JIM cTpoka Tosbko U3 OykB, ECJIM Her, TO BbIBECTH CTPOKY B
BEPXHEM PETUCTPE.
4. Omnpenenuts pHy cTpoku. ECJIN gnuna ctpoku mpebimaeT 4 cuMBoia, TO BbIBeCTH
CTPOKY B HH’KHEM PETUCTPE.
5. 3aMeHHUTH B CTPOKE MEPBbIM ciMBOI Ha 'O'. Pe3ynbTaTr BRIBECTH Ha KpaH

N

Ympaxuenue 8.2

Hanwucate B oTnensHoM Moayiie GyHKIINIO, KOTOpast Ha BXOJl IPUHUMAET JiBa apryMeHTa:
CTPOKY (S) M IEJIOUUCIIEHHOE 3HaUeHue (n).
ECJIN nnuHa cTpoKH S IpeBbIIIaeT n cUMBOJIOB, TO GyHKIMSA BO3BpAILlaeT CTPOKY S B BEPXHEM
peructpe, MHAYE Bo3Bpamaercss uCX0AHAs CTPOKA S.
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9.1. Coz0anue cnucka

I'/TABA 9. CIIUCKH B PYTHON

Haunem ¢ mpumepa. IIpeanonoxum, 4To HaM HEOOXOIUMO 00paboTaTh MHYOPMALHUIO O

Kypcax BamoT?Y:

Oara

16.05.2015
15.05.2015
14.05.2015
13.05.2015
09.05.2015
08.05.2015
07.05.2015
06.05.2015
01.05.2015
30.04.2015
29.04.2015
28.04.2015
25.04.2015
24.04.2015

23.04.2015

22.04.2015

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

>>> dayl = 56.8060
>>> day2 = 57.1578
>>>

2 http://www.sberometer.ru/cbr/

Oonnap CLUA
usD

50.0115
50.0774
49.5366
50.9140
50.7511
50.3615
49.9816
51.7574
51.1388
51.7029
52.3041
51.4690
50.2473
51.6011
53.6555

53.9728

EBPO
EUR

56.9881
57.1383
55.7138
57.1102
56.8971
57.2207
56.1843
57.4093
57.1578
56.8060
56.9016
55.8747
54.6590
55.1255
57.7226

57.5998
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CxemMaTHu4HoO:
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 BAIIIOT 32 MOCJIEIHHE ABa roja. .. "7

TyT Ham Ha TOMOIIb IPUXOJAT CHUCKH. VIX MOKHO paccMaTpUBaTh KaK aHAJIOT MaCCHUBA B APYTHX
SI3BIKAX MIPOTPAMMHUPOBAHUS, 32 UCKIIFOUYCHHEM BaXKHOM 0COOEHHOCTH — CITUCKHU B KAYECTBE CBOMX
3JIEMEHTOB MOT'YT COZIepKaTh JItoOble 00beKThl. Ho 000 BceM o mopsiky.

Crucok (1ist) B Python ssaserca o0bekToM>’, TOITOMY MOXKET OBITh HPUCBOEH TIEPEMEHHOI
(mepeMeHHasl, Kak U B IPEABIIYIIUX CIIydasi, XpPaHUT aJipec 00bEKTa Kilacca CIHCOK).

[IpencraBuM CHMCOK JUIsl HALIEH 3aa4 C KypCOM BaJIOT:

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

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

Cnucok Mo3BOJISIET XpaHUTh Pa3HOPOAHBIE JaHHBIE, 00paIIaThCs K KOTOPHIM MOKHO Yepe3 UM
crHcKa (B IaHHOM Cilydae MEepPEeMEHHYIO €).

%0 B Python Bce sBnsercs 0O0bekTaMu
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PaccmoTpum, kak Python paGoraeT co criuckamu B MaMsITH:

id2 float ;d4 float
57. 1578 55 1843
id1:float id3:float ;d5 float
? 57 2207
m—' 0 . 1 \ : ; “ '\
e Idl id2 .'d3 1d4 id5
id6 : list

BuauM, 4to nmepeMeHHas € COACPKUT aapec crnucka (1d6). Kaxaplid 2eMeHT CIicKa SIBISICTCS
yKazaTeJeM (XpaHHT apec) APyroro 00bekTa (B JaHHOM CIIy4ac BEIIECTBCHHBIX YHCEN).

B o6miem Buze cozmanue crnucka BBITIISAIUT CISAYIOMUM 00pa3oMm:

ONeMeHTbI Crmcka

- 1 N
- ~
-
~
- I
-, ~
- 1 ~
~
1 ~
~
I ~
~

£” A A
[ <<BbIpaxeHue1>>, <<BblpaxeHUe2>>, .., <<BbipaxeHneN>> |

OTtMmedy, 4TO Ha MECTE DTIEMEHTOB CIHCKAa MOTYT HaXOIUTHCS BRIPAXKEHUS, @ HE TIPOCTO OTAETIbHBIC
00BEKTHI.

9.2. Onepayuu nao cnuckamu

OObpamiarbes K OTAETbHBIM 3JIEMEHTAaM CIIMCKa MOKHO 0 MX UHIEKCY (MTO3ULIKN ), HAaUnHAas
C HYJIA:

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

56.806

>>> e[1]

57.1578

>>> e[-1] # ToCJemHU BJIEMEHT

57.2207

>>>
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OO6parieHue Mo HECYIIECTBYIONIEMY HHAECKCY BBI30BET OLIUOKY:

>>> e[100]
Traceback (most recent call last):
File "<pyshell#10>", line 1, in <module>
e[100]
IndexError: list index out of range
>>>

Jlo HacTosIIero MOMEHTa Mbl paccMaTpUBaJIM THUIIbI JAHHBIX (KJIACCHI), KOTOPBIE HENb3sI OBLIO
u3MeHHuTh. Bemomuute, kak Python pyrascst npy nonsITKe U3MEHHTH CTPOKY.
Cnucku MOXKHO U3MEHUTS. [IpoBeneM sKcriepuMeHT:

>>> h = ['Hi', 27, -8.1, [1, 211
>>> h[l] = 'hello'

>>> h

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

'hello'

>>>

B MMpUMEPEC MbI CO31aJIU CIIMCOK U U3SMCHHIIN JJICMCHT, HaXOHHHIHﬁCH B IIO3ULIUM 1. BI/II[I/IM, qTo
CIIMCOK U3MCHUJICA. PaCCMOTpI/IM C€IIe OAUH IIPHUMEDP U IIOKAXKEM, UYTO IIPOUCXOIUT B IIAMATH

>>> h = ['bonjour', 'mpueetr', 'hola', 'aloha', 'npuBit']
>>>

B namsaru:

>>> h=['bonjour’,'npuBeT','hola’,'aloha’,'npuBiT']

fdz str 1d4 str

npuBeT'
id1:str 1d3SU :d5sU
npualT‘

N
0
h -_—’ id1 :dz :d3 :d4 i5

id6 - list
[Tpon3BoaMM U3MEHEHUS CIIUCKA!
>>> h[l] = 'hello'
>>> h
['bonjour', 'hello', 'hola', 'aloha', 'mpusit']
>>> h[1l]
'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 MEPBYIO sS4CHKy cnucka (BMecto 1d2). Python

YBHJIUT, YTO Ha OOBEKT IO aJpecy 1d2 HET CCHUIOK, TO3TOMY YAAJIHT €ro U3 MaMsTH.

Cnucok (list), HaBepHOe, HamOOJe€e YacTO BCTPEYAIOLIMICS THUIl JAHHBIX, C KOTOPBIM
HPUXOIUTCS CTAJKHBATHCS PU HAITUCAHUU MPOrpamMM. DTO CBsI3aHO CO BCTpoeHHbIMHU B Python
(GYHKIMSAMEU, KOTOPBIE TIO3BOJISAIOT JIETKO U OBICTPO 00padaThIBaTh CIIUCKHU:

len (L) - BO3BpallaeT UYMCJIO DJIEMEHTOB B CIMUCKe L

max (L) - BO3BpallaeT MakCUMajlbHOE 3HauUeHMe B CIMcCKe L
min (L) - BO3BpallaeT MMHMMAJIbHOE 3HAUeHMe B COMUCKe L
sum (L) - BO3BpallaeT CyMMy 3HadYeHMM B cOUCke L

sorted (L) - BO3BpallaeT KOIMIO CIOMUCKa L,

10 BOB3pacTaHmo. He M3MeHseT CIMCOK L

[Ipumepsb! BbI30BOB () yHKIIUI:

>>> e =
>>> e
[56.806, 57.1578,
>>> len (e)

5

>>> max (e)
57.4093

>>> min (e)
56.1843

>>> sum(e)
284.7781

>>> sorted(e)
[56.1843, 56.8060,
>>> e
[56.806,
>>>

[56.8060, 57.1578,

57.4093,

57.1578,

57.1578, 57.4093,

57.4093,

56.1843,

57.2207,

56.1843,

B KOTOPOM 3SJIEMEHTH YIIOPAIOOYEHEI

56.1843,

57.2207]

57.4093]

57.2207]

57.2207]

61



«Python: 6sicTpsiii crapt» http://dfedorov.spb.ru/python3/

VYnpaxuenue 9.1

L =103, 6, 7, 4, -5, 4, 3, -1]
1. Onpenenute cymmy anemenToB crucka L. ECJIN cymma npesbiiaet 3Hauenue 2, TO BeiBeCTH
Ha HKpaH YKCIIO 3JIEMEHTOB CITHCKA.
2. OnpeenuTh pa3HOCTh MEKY MUHUMAJIBHBIM M MaKCUMaJIbHBIM dJeMeHTaMu cniucka. ECJIN
abcontoTHOe 3HaueHue pasHocTd Oosbmie 10, TO BbIBECTH Ha SKpaH OTCOPTHUPOBAHHBINA MO
Bo3pacranuto cnucok, MHAYE BeiBecTn Ha kpaH ppazy «PasHocTs MeHbme 10».

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

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

['HV’ VBV’ VT’]

Orneparusi MOBTOPEHHMS (CHOBA aHAJIOTHUSI CO CTPOKaMHu):

>>> final = final * 5
>>> final
['H', 'Bl, 'Tl, 'H', 'Bl, 'Tl, 'H', 'Bl, 'Tl, 'H', lBl’ lTl’ lHl’
VBV VTV]
14

I/IHCTp}’KHI/IH del I03BOJIAECT YIaJIATh U3 CIIMCKA DJIEMEHTHI 110 MHACKCY .

>>> del final[O0]

>>> final

['Bl, 'Tl, 'HV, 'Bl, 'Tl, 'HV, 'Bl, 'Tl, 'HV, 'Bl, lTl, lHl, lBl,
'T']

PaCCMOTpI/IM I/IHTepeCHHﬁ MNpuUMEp, HO I Hadajla HAITUIINUTE (I)YHKI_II/IIO, 06I>e,ILI/IH$IIOH_Iy1-O JABa
CITMCKa.

[Tonyuutcs cnenyromee:

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

>>> f£([1, 2, 31, [4, 5, 6])
(1, 2, 3, 4, 5, 6]
>>>

Teneps neperaguM B Ka4eCTBE APTYMEHTOB JIBE CTPOKH:
>>> f£("123", "456")

'123456"
>>>

[Mepenanum nBa ymcna:

>>> £(1, 2)
3
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[Momyunnacek HeGombIast GyHKIMS, KOTOPAst MOKET OOBEIUHATE U CKJIA/IBIBATH B 3aBHCUMOCTH OT
KJ1acca (TUna JaHHbIX ) TIEPEIaHHbIX € 00BEKTOB.

Crenyromuii mosie3Hblit oneparop in3! (cxoxum o0Opa3oM paboTaeT A CTPOK):

>>> h = ['bonjour', 7, 'hola', -1.0, 'npuBit']
>>> if 7 in h:
print ('3HaueHme ecTb B cnmucke')

3HadeHMe eCTb B CIMCKeE
>>>

Ypaxuenue 9.2

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

AHanoOru4Ho CTpOKaM IJIs CIIMCKA €CTh OIlepalys B3sATHs Cpe3a.

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

['"bonjour', 7, 'hola', -1.0, 'npusit']

>>> g = h[1l:2]

>>> g

[7]

>>>

B maMATH 3TO BBITTSANUT CIEIYIOIIMM 00pa3oM:

id7 : list

. .0
gLid7 id2

id2:in id4:float
id3:str

-1.0 )

hola’ id5:str

jd1:str

‘npueit’

‘bonjour’ \

< < AN \ i
; > 0 1 2 3 4
h [ id6 idi |~ id2|° id3|” ida| " ids
id6 : list

[lepemenHoii g mnpucBaMBaeTcsl ajapec HOBOro cmucka (1d7), comepikaiiero ykasarenb Ha
YHCIOBOM 0OBEKT, BHIOPAHHBIN € TOMOIIBIO Cpe3a.

31 Jlns cIECKOB in BRIIOJIHAET JTMHEHHBIA HOUCK, YTO CHIILHO CKA3BIBAETCS HA CKOPOCTH PAGOTHI IS O4EHb OOJIBIINX
HaOOPOB JTAHHBIX.
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BepHemcs k MHCTpYKIMU del U yIaauM C MOMOIIBIO cpe3a MOJCIUCOK:

>>> a = [-1, 1, 66.25, 333, 333, 1234.5]
>>> del a[0]

>>> a

[1, 66.25, 333, 333, 1234.5]

>>> del af[2:4] # yrmasieHme MOICIMCKa
>>> a

[1, 66.25, 1234.5]
>>> del al:]

>>> a

[]

>>>

9.3. Ilcesoorumbl u KOnuUposanue CNHUCKO8

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

>>> h

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

>>> p = h # comepxaT ykazaTesib Ha OIOMH UM TOT XE& CIOUCOK
>>> p

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

>>> p[0] = 1 # MOomDMOMULMPYEM OIHY M3 IepPeMEeHHEBIX
>>> h # msMeHusach OpyTras nepeMenHad!
[1, 7, 'hola', -1.0, 'npusit']

>>> p

[1, 7, 'hola', -1.0, 'npupit']

>>>

B Python 1Be TepeMeHHblE HA3BIBAIOTCA NCEEOHUMAMUSZ, KOT/IA OHH COJEPKAT OJIMHAKOBBIE

aZipeca naMAaTu.
Ha cxeme BUJHO, YTO IICPEMCHHBIC © U h YKa3bIBAXOT HA OJWH U TOT K€ CIIMCOK:

id2:float id4:float

57.1578 56.1843
Idl'ﬂoat /d3float Id5'ﬂoat

56.8060
57.4093 57.2207
p id6 1 \ \ \
N \ \ | \
] 0 1 2 3 4
h Lid6 id1 id2| " id3| " id4| _id5
id6 : list

82 HCCBI[OHPIMLI — AJIBTCPHATUBHBIC UMCHA 4ero-aubo
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I. 10. ®enopo. «OCHOBBI MPOTpaMMHUPOBAHUS Ha MpUMepe s3bika Pythony

Co3nanne TICEBJOHMMOB — OCOOCHHOCTh CITMCKOB, T.K. OHM MOTYT M3MEHAThCS. byapTe kpaiine
BHUMATEILHEL.

Bo3nukaer BOIIPOC, KaK IIPOBEPUTH, CCHUIAOTCA JIM IICPEMCHHBIC HA OMH U TOT XK€ CIIMCOK:

>>> x = vy = [1l, 2] # cosmanu NCeBIOHUME

>>> x 1s y # nposepka, CCEUIANTCA JiM [I€PEeMEHHEE Ha OOUH M TOT Xe o6mekT33

True

>>> x = [1, 2]
>>> y = [1, 2]
>>> x is y
False

>>>

K crmmckam INPUMCHUMBI JIBa BUAa KOIIMPOBAHUA. HepBI)IfI BU — NOBEPXHOCMHOE KOnupoearnue,
IIPpHU KOTOPOM CO3aaCTCs HOBBIN O6’beKT, HO OH 6y,HeT 3aIIOJIHCH CChIJIIKAMH Ha 3JICMCHTBI, KOTOPBIC
COZCPIKAIIMCh B OpUTAHAJIC.

>>> a = [4, 3, [2, 11]
>>> b = af:]
>>> b is a

False

>>> b[2][0] = =100

>>> a

[4, 3, [-100, 1]] # cIOmMcoOKk a TOXe M3MEHMJICH
>>>

Crnenyronuii pUCYHOK JEMOHCTPHPYET CXEeMYy pa3MEIIeHHUs CChUIOK Ha OOBEKTHl MpHU
MOBEPXHOCTHOM KOMTUPOBAHUHU:

id7 : list

. > 0 1 2
b id71—" id1|, id2 |\ id3| idaint ids:int

/

1
id1:int id2:int| 3 o | |1 //
\ id3 : list id4 id5
N N /
, 0 1 2
a [ /d6 id1 |~ id2|” id3
id6 : list

& C MOMOUIBIO 1S CPaBHHMBAKTCA CCbUIIKHM-aJIpecCa, a HE CaMU OOBEKTEI.
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Bropoit Bun xonupoBaHus — 2nybokoe xonupoganue. [Ipu riiybokoM KONMHMPOBAaHUM CO3AAETCS
HOBBII 00BEKT M PEKYPCHBHO CO3/IAIOTCS KOITHHU BCEX 0OBEKTOB, COEPIKAIIMXCS B OpUTHHAIE !

>>> import copy
>>> a = [4, 3, [2, 11]

>>> b = copy.deepcopy(a)

>>> pb[2][0] = =100

>>> a

(4, 3, [2, 1]] # comMcok a He WM3MEeHWUJICH
>>>

C oz1HO¥ CTOPOHBI CITUCOK MPEIOCTABISIET BOZMOXKHOCTh MOJU(PHUKAIINH, C IPYTOM — MOSABISETCS
ONAaCHOCTh HE3aMETHO MW3MEHUTh CIIMCOK 3a CYeT CO3JaHHs IICEeBAOHUMOB WIM IIpU
[IOBEPXHOCTHOM KOIIMPOBAHUH.

VYnpaxuaenue 9.3
L = [3, 'hello', 7, 4, 'npusetr', 4, 3, -1]
HccnenyiiTe HECKOIBKO MIPUMEPOB UCIIOJIb30BAHNUS CPE30B (BBITOIHSIIOTCS aHAJIOTHYHO CTPOKAM).

>>> L[:3]
>>> L[:]
>>> L[::2]
>>> L[::-1]
>>> L[:-1]
>>> L[-1:]

9.4. Memoowi cnucka

BCHOMHI/ITG, YTO MBI TOBOPUJIIM O CTPOKOBBEIX METOMAX. I[J'If[ CIIMCKOB CHUTYyalud 6y216T
aHaJIoTru4Hasd. [[anee IMPUBCACHLIL HanOoJee MOITYJIAPHBIC METOAbI CHI/ICKaSS:

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

>>> colors.extend(['black', "blue']) # pacuMpseT COMCOK CHOUCKOM
>>> colors

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

>>> colors.append ('purple') # nobasmger ajeMeHT B CHIMCOK

>>> colors

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

>>> colors.insert (2, 'yellow') # moBaByigeT BJIEMEHT B yKa3aHHYD [103ULIMIO
>>> colors

['red', 'orange', 'yellow', 'green', 'black', 'blue', 'purple']
>>> colors.remove ('black") # ypandeT sJeMeHT M3 CHOMCKa

>>> colors

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

>>> colors.count ('red') # cumraer KOIMUECTBO MNOBTOPEHMII ApPTyMeHTa METOIA
1
>>> colors.index ( ’green’) # BO3BpallaeT MNO3MULMIO B CIMCKE apTyMeHTa MeTona
3

34 https://docs.python.org/3/library/copy.html
35 https://docs.python.org/3/tutorial/datastructures.html#more-on-lists
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Eme HecKoIpKO MONIE3HBIX METOAOB IJIS CIIMCKA.

>>> colors
['red', 'orange', 'yellow', 'green', 'blue', 'purple']
>>> colors.pop () # ymanser u BO3BpamaeT NOCJENHMI 3JIEMEHT CHMUCKA
'purple’
>>> colors
v v v v v v v ) ) v
14
['red orange', 'yellow', 'green', 'blue']
>>> colors.reverse () # comcox B oBpaTHOM HOPSIKE
>>> colors
v v v v v v v ) ) v
14
['blue green', 'yellow', 'orange', 'red']
>>> colors.sort () # coprmpyeTr cmmcok (BCIOMHMTE O CPaBHEHMUM CTPOK)
>>> colors
v v v v v v v ) ) v
14
['blue green', 'orange', 'red', 'yellow']
>>> colors.clear () # oummaeT cnmcok. MerTom mogBuiica B Bepcum 3.3. AHasor del color[:]
>>> colors

[]
>>>

MeTOI[OB MHOI'0, IIO3TOMY A HUX 3allOMUHAHUS PEKOMCHAYIO BbIIIOJIHUTH Ka)K,Z[BIﬁ us3
NEPCUUCICHHBIX BBIIIC MCETOAOB [JIA PA3JIMYHBIX AaAPrymeHTOB H IOCMOTPCTb, YTO OHHU
BO3BpalliaroT. DT0 00513aTEIBHO IMPUTrOJUTCH ITPH HAIITMCAHUH IIPOTrpaMM.

9.5. Ilpeobpa3zosanue munog

OueHp 4acTO MOABISAETCS MOTPEOHOCTh B M3MEHEHUM CTPOK, HO HAINPSIMYIO MBI 3TOTO
cienarb He MoxeM. Torja Ham Ha MOMOIIb NPUXOAAT CHCKH. [IpeoOpazyeM CTPOKY B CHHCOK,
U3MEHUM CIIUCOK, 3aT€M BEPHEM €0 B CTPOKY:

>>> s = 'Crpoka IOJjid M3MeHeHUud'
>>> list (s) # Qoyuxumsa list () merTaeTcsa npeoBpasoBaTh apTyMEHT B CIOMCOK
['‘c', 'z', 'p', 'o', 'k', 'a', ' ', 'n', ‘=m', 'a', ' ', 'u, 's’',

'M', lel, 'H', lel, 'H', 'M', lgl]
>>> 1st = list(s)

>>> 1st[0] = 'M' # M3MeHAEeM CIOMCOK, [OJIyYeHHEN U3 CTPOKU

>>> 1st

['M', 'T', vpv’ igl, Ui, Ugi, 0 U Ogd  Omio Ogl 00 D0 Dm0
'M', 'e' Tml,  UgU Ul Oyl g0

>>> g = '', join (lSt) # npeofpasyeM CIOMCOK B CTPOKY C IOMOIBI CTPOKOBOTO MeToma join ()
>>> s

'MTpoka 104 M3MeHeHud'

>>>

OTaenpHO pacCMOTPUM HECKOJIBKO MPUMEPOB CTPOKOBOIO METOa join:

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

'red green blue'

>>> "' . join (A)

'redgreenblue’

>>> 'HA**T 90in (A)
'red***green***blue'

>>>
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MeTton join mpuHHMAaeT Ha BXOJ CIIMCOK, KOTOPBIA HEOOXOAUMO MPeoOpa3oBaTh B CTPOKY, a B
KayeCTBE CTPOKOBOI'O0 00BEKTA yKa3bIBAETCS COEAMHUTEND 3JIEMEHTOB CIIUCKA.

AHaJNOrMYHO MOXKHO TpeoOpa3oBaTh 4YMCIO K CIHCKY (4epe3 CTPOKy) M 3aTeM H3MEHHTh
HOJIyYEHHBIH CIHCOK:

>>> n = 73485384753846538465

>>> list(str(n)) # uucio mpeobpazyeM B CTPOKY, 3aTeM CTPOKY B CIMCOK
['7', '3', '4', '8', '5', '3', '8', '4', '7', '5', '3" '8" '4"
'6', '5', '3', '8', '4', '6', '5']

>>>

Ecnu crpoka comepKUT pas[enuTellb, TO €€ MOXXHO HpeoO0pa3oBaTh K CIHUCKY C TOMOIIbIO
CTPOKOBOTO MeTOAa sSplit, KOTOpBIA MO YMOJYaHHWIO B KAyeCTBE Pa3CIUTENsl HCIOJIb3YeT
npobe:

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

el VAl elelil ) Uelsly - Uegert o Ui U el U e U
>>>

Bo3bmeM npyroit pa3aesuTens:

>>> g = 'd:a:dd:dd:gg:rr:tt:yy:rr:ee'.split(":")

>>> s

['d'[ VaV’ 'dd', 'dd', VggV’ VrrV’ 'tt', Vny’ VrrV’ Veel]
>>>

Ynpaxnenue 9.4

L = [3, 'hello', 7, 4, 'mpumetr', 4, 3, -1]
Omnpenenure HanmuuKe cTpoku «rpuseT» B cnucke. ECJIU Takas cTpoka B CIMCKE TPUCYTCTBYET,
TO ynanuts ee u3 cnucka, MTHAYE n106aBuTh CTPOKY B CITUCOK.
[Toncunrarh, ckonbko pa3 B crnucke Berpedaercs uucio 4, ECJIM Gonbiie omgHoro pasza, TO
OYUCTUTH CIHCOK.

9.6. Bunooicennvie cnucku

Mpbl yxe yImoMHUHAIHU, YTO B KaU€CTBE AJIEMEHTOB CIHMCKAa MOTYT OBITh OOBEKTHI JIFOOOTO
THUIIA, HAIIPUMED, CITUCKU:

>>> 1st = [['A', 11, [‘B‘I2]I ['C',3]]
>>> 1st

(c'a', 11, ('B', 21, ['C', 31]

>>> 1st[0]

["A', 1]

>>>

HOIIO6HBIC CTPYKTYPBI UCTIOJIB3YIOTCA IJIA XPAHCHUS MATPHILI.


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

I. 10. ®enopo. «OCHOBBI MPOTpaMMHUPOBAHUS Ha MpUMepe s3bika Pythony

Oo0parenue (M3MEHEHHE) K BJIOKEHHOMY CITUCKY TIPOUCXOIUT Yepe3 yKa3aHue IBYX WHICKCOB!

>>> 1st[0][1]

1
>>>

CxeMaTu4HO BJIOJKCHHBIC CITUCKH BBITJIAOAT CIICAYIOIIHUM O6p&30M:

id1:str id2:int id4:str id5:int id7:str id8:int
:A' 1 I‘Bl 2 ,c, 3
0 1 o |1 0
id1 id2 id4 id5 id7 id8
id3 : list id6 : N id9F list
Ist |igi0|— o> 1 > ’
1910 id3| id6| id9
id10 : list

Yupaxnenue 9.5
3anan cnucok cioB. Heo6xoaumo BbIOpaTh U3 HEro ciydaifHoe cioBo. M3 BbiOpaHHOTO
CJIy4alfHOTO CJIOBA CITy4aiiHO BBIOpaTh OYKBY M MOMPOCUTH MOJIb30BATENS €€ yra/laTh.

3amaH CIMCOK CJIOB:

['camoBap',
BufypaeM cJydaiHoe CJIOBO:

BuiOMpaeM CiydarHyln OYyKBY :

BeiBOIMM Ha BKpaH:

Be?Ha

©

v

'BecHa'’

'Becna’,

'meTo ']

[Iolp30BATEJIbE NEITAETCH yraZaTb OYKBY.

Moxcka3ka: nucnoyb3yiiTe MeTo choice Moayia random.
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I''TABA 10. MTHCTPYKIIMH HUKJIA B PYTHON

S3eik Python mosBossieT OBICTPO CO31aBaAThH HpOTOTI/IHHSG peanbHBIX TporpamMm Oraromaps
TOMY, YTO B HEr0 3aJI0)KEHbl KOHCTPYKIMU IS PELICHUS TUIIOBBIX 3aJay, ¢ KOTOPBIMU 4acTo
MPUXOIUTCS CTAIIKUBATHCS IPOTPAMMUCTY.

BcnoMHuTe, Kak Mbl pelany 3ajady HOACYETa CyMMBbI 3JIEMEHTOB CIIMCKA YEpE3 BBI3OB
¢byskouu sum ([1, 4, 5, 6, 7.0, 3, 2.0]) —BCero JuIb OJUH BHI30B (DYHKITHH!

B 3T0i1 rmaBe Mbl pacCMOTPHUM €I11€ HECKOJIBKO MOAOOHBIX MPUEMOB, KOTOPHIC 3HAYUTEIBHO
YIPOILIAIOT XU3Hb pa3paboTyrKa Ha s3bike Python.

10.1. Uncmpyryus yuxna for

HaHpHMep, Y HaC UMCCTCA CIIMCOK num U MBI XOTUM KPAaCHUBO BBIBECTHU HA SKpPaH Ka)KI[BIﬁ nus3
€ro 2JICMCHTOB.

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

(0.8, 7.0, 6.8, -6]

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

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

>>> # AAAAAAAAAAAAAAARAaaaaaaaaaaaaaaaaaaal

Ecnu B crimcke Oyner msarbcor anemeHToB?! Jlms momoOHBIX ciyuaeB B Python cymiectByrot
uuKIibl. [{UKIBL SBISIOTCA ABMXKYLIEH CUIION B NPOrpaMMHUpPOBAHMM. VX mOHMMaHuE MO3BOJIAT
MMACaTh HACTOSIIINE )KUBBIC U MOJIE3HBIE MPOTpaMMbi!

[Mepenuiem 3TOT IPUMEP C UCIIOJIB30BaHHEM KA for:

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

0.8 - number

7.0 - number

6.8 - number

-6 - number

>>>

[Mukn for mno3BosieT nepedpaTh BCEe JIEMEHTHl YKa3aHHOTO chucka. Llukn cpaboraer poBHO
CTOJIBKO pa3, CKOJIBbKO 3JIEMEHTOB HaXOIUTCA B criucKe. VIMs IepeMeHHOM, B KOTOPYIO Ha KaXKJI0M
niare OyJeT MmoMeniatbesl dJIEMEHT CIHCKa, BhIOMpaeT MmporpaMMucT. B HamieM mpumepe 3To
IIEPEMEHHAs C UMEHEM 1.

Ha nepBom mare nepemeHHOi 1 OyaeT MPUCBOEH MEpBBINA 3JI€MEHT crnucka num, paBHbIN 0.8.
3arem mporpaMma MepexoauT B Telo LukiIa for, oTAeNeHHOe OTCTYHaMH1 (4eThIpe nmpoderna win
onHa TaOymsiuusi). B Tene nmkia conmepkurcs BbI30B QYHKIMU print, KOTOpoH mepenaercs
IepeMeHHas 1.

Ha cnenyromem miare mepemMeHHOW 1 TNpPUCBOMTCS BTOPOM 3JEMEHT CHUCKA, paBHbIA 7.0.
[Tpou3zoiizer BbI30B QyHKIUMU print st oTOOpakeHHsI COIEPKUMOT0 IEPEMEHHOM 1 Ha 3KpaHe
U T.J. 0 TE€X IOp, IOKA HE 3aKOHYATCS JIEMEHTHI B CIIUCKE!

% Brictpas, yepHOBas peanusanys Oy yLiel TporpaMMbl.
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B oOmem Buae mukn for s mepedopa BceX IJIEMEHTOB YKA3aHHOTO CIUCKA BBITJISIUT
CJIEAYIOIIUM 00pa3oM:

<< nepemeHHas >> in << CNMUCOK >>

<< Teno uukna >>

Heb6omnbmoit mpumep:

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

1

2

hi

>>>

Ha camowm nene, mukn for paboTaeT u 1jist CTPOK!

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

O O DO

>>>
1o anaorum co cnucKoM Uil CTPOK MepeOUpParoTCsl BCE CUMBOJIIBI CTPOKH.

B O6H.I€M BHU/JIE 3alIMCh MUKJIA for g 3aJaHHON CTPOKHU.

<< nepeMeHHast >> in << CTpoKa >>
<< Teno uukKna >>

[ukn for TO3BOMSET HE TOJABKO BBIBOJAUTH IJIEMEHTHI CTPOKHM WJIM CIHCKA Ha 3KpaH, HO U
MIPOU3BOUTH HAJI HUMH OTIPEACIICHHBIC OTIEPAIIHH

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

HaanMep, MOXXEM BBIBECTH Ha OJ5KpaH TOJBKO 3aJaHHOC 3HAYCHUE H3 CIIMCKA, BBIIIOJHHB
CpaBHCHHC Ha KaXXJIOM LIare nukKJjia.

[Toxoxum o6pa30M B IUKJIC TPOU3BOJUTCA ITOUCK H€O6XOI[I/IMOI‘O CHUMBOJIa B CTPOKEC C ITIOMOIIIBIO
BBI30BA CTPOKOBOI'O METOAA.

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

R
>>>

Hamomunaro, 4To CTPOKOBBI METOJ 1isupper MpoBepseT BepxHuil peructp cumpona (C
BOJIBIIION JIM OH BYKBBI?), Bo3Bpamaer True unu False. B nukie npoBepsercs KaKIabii
CHUMBOJ CTpOKH. Eciiu CUMBOIJI B BEpXHEM PErHCTPE, TO OH BHIBOJAUTCS HA IKPaH.

10.2. @yukyusa range

JloctarouHO  YacTo  mpH  pa3paboTKe  MporpamMM  HEOOXOJMMO  TOJNYYUTh
HOCJICIOBATEILHOCTD ([MAITa30H) LEIbIX YUCE:

01234567829
Y A >

rd
Ha4ano war 1

~
~

OKOH4YaHWne

Jnst perieHuss dTod 3amaun B Python mpenycmorpeHa ¢yHKIMsS range, Cco3maromasi
MOCIeI0BAaTENbHOCTh (Mana3oH) 4ucen. B kauecTBe apryMeHTOB (yHKUHS NPUHHUMAET:
HavyaJbHOE 3HAYCHHUE Mrana3oHa (1o ymomdanuro ), KOHEUHOE 3HAYCHUE (HE BKIFOUUTEIBHO) U
miar (mo ymomyanuto 1). Ecnu BeI3BaTh QYHKIIHIO, TO pE3y/IbTaTa Mbl HE YBUJIUM:

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

>>> range (10)

range (0, 10)

>>>
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I[CJ'IO B TOM, 4YTO JJIg CO3JaHUA JUalla30Ha YU CCJI HGOGXO,ZLI/IMO MCIIOJIL30BaTh LUK for:

>>> for i1 in range (0, 10, 1):
print (i, end=' ")

0123454671829
>>> for 1 in range (10):
print (i, end=' '

)

01 2345%6 73829
>>> for 1 in range (2, 20, 2):
print (i, end='" ")

246 8 10 12 14 16 18
>>>

TakuM 00pa3zoMm, B MEPEMEHHYIO 1 Ha KaXKIOM IIare uKiIa OyAeT 3amuchIBaThCS 3HAYEHUE U3
JMara3oHa, KOTOpbli co3naeTrcs GyHKIHEH range.

[lpu skenaHMM MOXHO TOJIYYUTh JHANa30H B OOpaTHOM MOpsjaKe ciemaoBanus (oOpaTute
BHHMaHHE Ha apryMEHThl QYHKIIMU range):

>>> for i1 in range (20, 2, -2):
print (i, end='" ")

20 18 16 14 12 10 8 6 4
>>>

Teneps ¢ MOMOIIIBIO TUANIa30HA HalIeM CyMMY uncel Ha uHTepBaie oT 1 m1o 100:

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

>>> total
5050
>>>

[TepemenHoil 1 Ha KaXJOM Iare HUKiIa OyJeT MpUCBaMBATLCS 3HAUEHHE U3 JUana3oHa oT 1 g0
100 (kpaiiHee 3HaYCHHE HE BKJIOYAaeM). B ukiie Mbl HakarmMBaeM cueTyuk. Yto 310 o3HavaeT?
Ha mepBoM miare nukia cHayajla BBIYMCISAETCA IIpaBas 4acTb BbIpakeHus, T.e. total+i.
[Tepemennas total Ha mepBoMm mmare paBHa 0 (mpucBouiy eif 3HaueHue 0 nepea HayaaIoM LUKJIIA),
NepeMeHHas 1 Ha MepBOM Illare COJAEp>KUT 3HaueHue | (mepBoe 3HaUeHHE U3 AMAara3oHa), TaKUM
o0Opa3omM, npaBasi yacTh OyAeT paBHA 3HAUYEHHUIO | M 3TO 3HAYEHHE IPUCBOUTCS JIEBOW YacTH
BBIPAKEHMUS, T.€. IEPEMEHHON total.

Ha BTopom mare total yxe Oyzaer paBHa 3Ha4eHUIO 1, 1 — coxepkaTh 3HaYCHHE 2, T.€. IpaBas
4acTh BIpAXKEHUs OyJIeT paBHa 3, 3TO 3HAUE€HHUE IPUCBOUTCS CHOBA total M T.J. OKa He JoHeM
710 KOHIIa uana3oHa. B utore B total mocie BbIXoJa U3 HUKIA OYAET COAEPIKAThCS UCKOMas
cymmal!
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B Python ects 6oitee kpacuBoe pelieHre TaHHON 3a1a4u:

>>> sum(list (range(l, 101))) # sum(range(l, 101))
5050
>>>

D10 perieHne TpedyeT HeOONBIINX MOsICHEHUH. /[nana3oHbl MOXKHO UCIIONIL30BATh IIPU CO3IaHUN
CIIHCKOB!:

>>> list (range(10))

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

(2, 4, 6, 8]

>>>

Bb130B QyHKIMK sum Ui CIMCKAa B Ka4eCTBE apryMEHTa MPHUBOAMUT K MOJCYETY CYMMBI BCEX
AJIEMEHTOB CIIHMCKa — 3TO KaK pa3 TO, YTO HaM HYKHO!

Yupaxuenue 10.1
Haiinure Bce 3Hayenus GyHKIuN y (X) = X2 + 3 Ha naTepBae ot 10 10 30 ¢ marom 2.

Yupaxuaenue 10.2

L =[-8, 8 6.0, 5, 'crpoka', -3.1]
Onpenenutb CyMMY Uncen, BXOASIUX B cucok L. [lodckaszka: ans onpenenenus Tua 00beKTa
MO>KHO BOCIIOJIb30BaThCA CPABHEHUEM BUJIA type (-8) == int.

Huamna3zoH, co3gaBaeMblii (YHKIHEW range, 4acTO HUCHOJIB3YETCS I 3aJlaHusl WHJIEKCOB.
Hampumep, ecnin HeoOX0auMO HM3MEHHUTh CYIIECTBYIOUIMH CHHCOK, YMHOXXUB KaKIbli €ro
3JIEMEHT Ha 2.

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

print (lst)

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

print (lst)

B PE3yabTaTe BHIIOJHECHUS IIPOTPAMMBI.

======== RESTART: C:/Python35-32/myprog.py ======
[4I 10/ 5, _1.9]
8, 20, 10, =3.8]

HeobxonuMo mpoWTH B LHUKIIE MO BCEM DJIEMEHTaM ClHcka 1st, A 3TOTO mepeduparorcs u
M3MEHSIIOTCSl TIOCJIEIOBATENBHO AJIEMEHTHI CIIMCKAa Yepe3 yKa3aHWe UX HHAeKca. B kauecTBe
apryMeHTa range 3aJaeTcs JUIMHa crucka. B aTom cioydae co3gaBaeMbiii nuama3o Oynet ot 0
10 len (1st) —-1. Python me Bkimrouaer KpalHUU{ 3JIEMEHT IMana3oHa, T.K. JUIMHA CIIMCKa BCEraa
Ha 1 OoJbIIe, YeM WHIEKC MOCIEeIHEr0 ero AIEMEeHTa, T.K. MHICKCAIUs HAUNHASTCS C HYJIS.

10.3. I1ooxo00w1 Kk co30anuro cnucka


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

I. 10. ®enopo. «OCHOBBI MPOTpaMMHUPOBAHUS Ha MpUMepe s3bika Pythony

PaccmoTpum pazinudnbie criocoObl CO3MaHus CTUCKOB. CaMblii OYEBUIHBIN CITOCO0:

>>> a = []
>>> for i in range(1l,15):
a.append (i)
>>> a
t, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1i, 12, 13, i14]
>>>

B nmkne u3 quamnazona ot 1 1o 14 BeiOMpaeM 4uciia U ¢ MOMOIIBIO CIIUCKOBOTO METo/1a append
JI00ABIISIEM MX K CITUCKY a.
C co3aHreM CIHCKa U3 Tuara3oHa Mbl )K€ BCTPEYAIUCH:

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

>>> a

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

MO>HO Tak)Ke HCIOJIb30BaTh «CHUCKOBOE BKIIIOYEHHE» (MHOTAA €r0 Ha3bIBAIOT «T'€HEPATOPOM
CIIUCKa»):

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

>>> a

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

[IpaBusia paboTHI 17151 CIUCKOBOTO BKIIFOUEHUS:

>>>a=[iforiinrange(1,15)]
L » -
s A ~
4 AY ~ o
’ A N
s \\ \\‘
4yTO fenaem c . ~.
31eMeHTOM yTo Bepem oTKkyaa bepem

B cnenyromem npumMepe BeIOMpaeM U3 IuanazoHa Bce uncia oT 1 1o 14, BO3BoaIuM UX B KBapar
U cpa3y GopMUPYEM U3 HUX HOBBIM CITHCOK:

>>> a = [i**2 for i in range(1l,15)]

>>> a

(1, 4, 9, 16, 25, 36, 49, o4, 81, 100, 121, 144, 169, 196]
>>>

CrmckoBoe BKIIOUSHHE TTO3BOJISIET 3a/aBaTh YCIOBUE JUIS BBIOOpa 3HAYCHHWs W3 JHara3oHa (B
pUMepe UCKITIOYMIN 3HaueHHe 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 AUarna3oHOB CIIMCKOBOC BKIIIOYCHHUC MTO3BOJISICT YKA3bIBATh CYIJ_ICCTBYIOH_II/Iﬁ CITNCOK.
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>>> g (2, -2, 4, -4, 7, 5]
>>> b = [i**2 for i in a]
>>> b

(4, 4, 16, 16, 49, 25]

>>>

B npumepe Mbl BEIOMpaeM mociae10BaTeabHO 3HaUeHUs U3 CIIUCKA &, BO3BOJUM B KBAapaT KaXIbIi
U3 €ro 3JEMEHTOB U cpa3y J00aBisieM MOTy4E€HHbIE 3HAaUE€HUS B HOBBIN CIIUCOK.
[To aHamoruu MOKHO MepedupaTh CUMBOIIBI U3 CTPOKH U (POPMHUPOBATH U3 HUX CIHCOK:

>>> ¢ = [¢c*3 for ¢ in 'list' if c != '1i']
>>> ¢

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

>>>

B Python ects uHTepecHass QyHKIMS map, KOTOpasi MO3BOJISIET CO3/1aBaTh HOBBIA CIIMCOK Ha
OCHOBE CYIIECTBYIOILIETO CIIUCKA:

>>> def f£(x):
return x + 5

>>> list(map(f, [1, 3, 41))
[6, 8, 9]
>>>

OyHKIMS map NPUHUMAaeT B KaueCTBE apryMEHTOB MMsI (DYHKIMHM W CHUCOK (WJIH CTPOKY).
Kaxnprit smeMeHT cnucka (MM CTPOKHM) MOMAETCS Ha BXOA (DYHKIIMU, U PE3yIbTaT pPadOTHI
byHKIMHA 100aBISETCS KaK 3JIEMEHT HOBOTO CcrcKa. [1oaydnTh pe3ynbTaT BhI30Ba (PYHKIIUU map
MO>KHO 4epe3 Ukl for umm ¢pyHkiuio 11ist. OyHKIKU, KOTOPhIE MPUHUMAIOT HA BXOJ JpyTUe
(GYHKINH, Ha3bIBAIOTCA QOYHKYUAMU blCULE20 NOPAOKA

ITpumep BbI30Ba map Ul CTPOKH:

>>> def f(s):
return s * 2

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

['hh', veev, 'll', 'll', 'OO']
>>>

PaCCMOTpI/IM, KaK IMOJIYYHUTb CIIMCOK, COCTOSIIMHN U3 CJIy‘-I&ﬁHLIX LICJIBbIX YHCEII.

>>> from random import randint

>>> A = [randint (1, 9) for i in range(5)]
>>> A

(2, 1, 1, 7, 8]

>>>

B nanHom npumepe QyHKIUS range BBICTYHNAET KaK CUYETYMK YHMCIIA MOBTOpEHUH (uukia for
cpabotaer poBHO 5 pa3). OOparute BHMMaHUE, YTO NpPU (OPMHPOBAHUU HOBOTO CIIHCKA
NepeMeHHass 1 He Hcmosb3yercs. B pesynbrare mare pa3 OyneT MpoU3BEICH BBI3OB (PYHKLIUU
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randint, KOTOpas CreHepuUpyeT LEeN0oe CIy4dailHOE€ YMCIIO U3 MHTEpBaja, U YK€ 3TO YUCIO
N00aBUTCS B HOBBIM CITUCOK.

[Tepeiinem k pydyHOMY BBOAY 3HAUCHUH IJIs CINHCKA. 3aJaJ UM JJIMHY CIIHCKA W BBEIEM C
KJIABHATYpPhI BCE €T0 3HAYCHUS:

a = [] # 00OBABISEM MYyCTOM CIMCOK

n = int(input()) # CuUuMTHBAEeM KOJIMUECTBO SDJIEMEHT B CIMCKE

for i in range(n) :
new_element = int (input()) # CcuMTEIBAEM OUEepEeIHOM BJIEMEHT
a.append (new_element) # moBamBjigeM e€To B CIMCOK

# nocryenHMe IOBE CTPOKM MOXHO OBJIO 3aMEHMTb ONHOM:
# a.append (int (input()))
print (a)

B pe3ynbrare 3amycka nporpaMmabi:

B sTom IMpuMEPE range CHOBA BBICTYIIACT KaK CHCTUUK YUCIIA HOBTOpeHHfI, a UMCHHO — 3aJ1acT
AJINHY CITUCKA.

Ter[epL 3alIuIIeM pCIICHUC 3TOH 3aa4u 4epe3 CIMCKOBOC BKIIIOYCHHUE B OHY CTPOKY.

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

4

2

1

>>> A

(4, 2, 1]

>>>

VYpaxuenue 10.3

JlaH CIIMCOK YHCIIOBBIX 3HAUC€HUM, HacuuThIBaroImui N simeMeHToB. [loMmeHsiiTe MmecTaMu
MEPBYIO M BTOPYIO MTOJOBUHBI CITHCKA.
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10.4. Uncmpyxyus yuxaa While

Kak BbI yxe noramanuch, HHKJI fOor HCIOJB3YeTCs, €CIU 3apaHee M3BECTHO, CKOJIBKO
MOBTOPEHHI HEOOXOIMMO BBIIOJTHUTH (YKa3bIBAETCS Uuepe3 apryMeHT QYHKIUH range UM MokKa
HE 3aKOHYHUTCS CITUCOK/CTPOKA).

Ecnu 3apaHee KOIMYECTBO NOBTOPEHMH LMKIA HEWU3BECTHO, TO IIPUMEHSIETCA Apyras
KOHCTPYKIIYsI, KOTOpasi Ha3bIBA€TCS LUKJIOM while!:

Teno uukna BbINOMHAET A0
Tex nop, MOKA BbipaxeHue
ABNAETCHA UCTUHHBLIM UNKU
noka He Bbiwnu no break

-

-
-
-

<< BblpaXeHue >>: B

-
-

“~
<< Teno uukna >>

A

\
\
\

Tab vnn 4 npobena

OHpe,Z[eJ'II/IM KOJIMYECTBO KPOJIHUKOB:

rabbits = 3

while rabbits > 0:
print (rabbits)
rabbits = rabbits - 1

B PE3ynbTaTe BHINOJIHECHUS IIPOrPaMMBI.

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

>>>

B npumepe mukn while Bemonsserca no tex nop, IIOKA umncino KponMkoB B YCIOBUU
noJyiokuTenbHoe. Ha kaXkoM 1mare mukia Mbl IEpeMEHHYI0 rabbits ymeHbinaem Ha 1, 4ToObI
HE yUTH B OECKOHEUHBI IIMKJI, KOT/Ia YCIOBUE BCET/a OYAET SIBIATHCS HCTUHHBIM.

Paccmotpum noapo6Hee X0/ BBIMOIHEHUS TPOrPaMMBI.

B nauane paGoTsl mporpaMMbl IepeMeHHast rabbits paBHa 3, 3aTeM momaaaeM B UK while,
T.K. ycioBue rabbits > 0 Oyner sBIsIThCS HCTHHHBIM (BepHET 3HaueHue True). B tene mukia
BbI3bIBaeTCS (PYHKIUS print, KOTOpas OTOOpa3UT Ha SKpaHe TEKyllee 3HaueHHe MepeMeHHOU
rabbits. Jlanee nepemeHHas yMEHbIIMTCA Ha | M CHOBa MPOM30WIET IPOBEPKA YCIOBHUSA
while, T.e. 2>0 (Beprer True). [lonagaem B IIMKII U ISHCTBUS TOBTOPSIFOTCS IO TE€X TOP, MOKA
He joiaem o ycaosus 0 > 0. B aTom ciydae BepHETCs JOrMUECKOe 3HaUeHUe False M UK
while He cpaboTaer.
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PaccmoTpum cnepyrouiuii mpumep:

while True:

text = input ("BBemmTe UMCIIO MM CTON IJg BHXOma: ")
if text == "cron":
print ("Bexonm m3 mporpammMer! ITo BCcTpeum!'™)
break # MHCTPYKIMS BHIXOIA M3 UKJIA
elif text == "1"':
print ("Umcyo 1")
else:

print ("Uro sT0?!")

B pesynbrare paboTsl MPOrpaMMBbl OTYUHM:

============ RESTART: C:\Python35-32\myprog.py ===========
BBenuTe umciO MIM CTON IJig BeEXOna: 4

dro 3TO?!

BBenuTe umMciO MM CTON IJig BEHXOIa: 1

Upcyio 1

BBennuTe 4UmMCIIO MM CTOIl IOJIA BEIXOILA: CTOII

Beixonm m3 nporpammel! o BcTpeunm!

>>>

[Iporpamma BBIIOTHSIETCSI B OECKOHEYHOM IHKIIE, T.K. True BCer/aa SBIsSETCS HCTUHOW. BHyTpH
LUKJa [POUCXOIUT BBOJ 3HAUYEHUs C KIABUATyphl W MpPOBEpKa BBEJECHHOTO 3HAYEHUS.
HNuctpyknnsa break oCymIecTBISET BBIXOA U3 LIUKJIA.

B nmopoGHBIX mporpamMmmax HEOOXOIMMO BHUMATEIBHO CIEIUTHh 3a IPEoOpa30BaHUEM THUIIOB
JAaHHBIX.

Yupaxuaenue 10.4

Hanummre nporpamMmmy-urpy. KommbroTep 3araipiBaeT CliydailHOE YHUCIIO, IMOIH30BATEIb
MBITAETCs €ro yrafgath. [loap30BaTeNlb BBOAUT YHUCIIO A0 T€X MOP, TOKA HE yraJaeT Wik He BBEJIET
cioBo «Brixom». KommpioTep cpaBHMBAaeT YHCIO C BBEACHHBIM W COOOIIAET ITOJIb30BATEIIO
0O0JIbIIIe OHO WJIM MEHBIIIE 3araJaHHOTO.

B cnez[y}omeﬁ nporpamMmme p€ajim30BaH OAUH U3 BAPUAHTOB IMMOACUCTA CYMMBI YUCECII B CTPOKE:

s = 'aa3aBbboccc'
total = 0
for i in range(len(s)):
if s[i].isalpha() : # NOCHMMBOJIBHO NIPOBEpSeM Hajuuue OYyKBH
continue # MHCTPYKLUMA HepexXola K cjenyoleMy Mary LIMKJa
total=total+int (s[i]) #uHakammmeaeM cyMMy, €CJM BCTpeTUIIACh Lubpa

print ("cymma umcen:", total)
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PCSyanaT BBITIOJIHCHU .

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

B npumepe nemoHCTpUpyeTCsl UCHOIb30BaHUE MHCTPYKIIMU continue. BrinonHenue naHHou
MHCTPYKIMU MPUBOAUT K MEPEXOAy K CIEAYIOIIEeMy HIiary IuKJa, T.e. BCE KOMaHbl, KOTOpbIE
HaXOJATCs 1ocie continue, OyayT IPOUTHOPUPOBAHBI.

VYnpaxuaenue 10.5
JlaHo 4ucio, BBEJCHHOE ¢ KiIaBUaTypsl. Onpenenure CyMMy KBaJIpaTOB HEYETHBIX (P B
qucIIe.

VYnpaxuaenue 10.6
Haiinute cymMy urcesn, BBOAUMBIX C KJIaBHaTyphl. KoaruecTBO BBOOAUMBIX YHCEIN 3apaHee
HeusBecTHO. OKOHYaHKE BBOJA, HAIIPUMED, CI0BO «CTOm.

Yupaxuenue 10.7

3ajaHa CTpoKa U3 CTUXOTBOPEHUS: «MOM OIS CaMBIX UECTHHX [IpaBui, Korma
He B WYyTKy 3aHeMoIr', OH yBaxaTb cebsa B3acTaBwuil J Jiydlle BBIOYMAaTb HE
MOI'»
VYnanure U3 CTPOKU BCE CIIOBa, HAYMHAIOIIMECS HAa OYKBY «M». Pe3ynbTaT BhIBECTH Ha 2KpaH B
BHUJE CTPOKH.
[Toznckaska: BCIOMHUTE PO MOAU(DHUKAINIO CIIHCKOB.

Yupaxnenue 10.8
JlaH nipon3BoIbHBIN TeKCT. Haliinre HoMEp IepBOro caMoro JUIMHHOTO CJIOBA B HEM.

VYnpaxuaenune 10.9
Jlan npou3BonbHBINA TekcT. Hamewaraiite Bce nMeronecs B HeM HU(PBI, ONPEaeTuTe UX
KOJINYECTBO, CYMMY U HAWTH MaKCHMaJIbHOE.
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10.5. Bnoowcennvie yuxvi

[{ukIBI MOXKHO BKJIQJIBIBATh APYT B ApYra.

outer = [1, 2, 3, 4] # BHEWHMI LIMKJII
inner = [5, 6, 7, 8] # BJIOXEHHBIM (BHYTPEHHUM) LIWUKJII
for i in outer:
for j in inner:
print ('i=", 1, ="+ 3)

PesynbraT paboThl IpOrpamMMBl:

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

'_I
Il
BB D WWWWNNNN R PR
| P |
([
O ~J Oy Ul ~JOo) Ul O~ oy Ul ©~1 oy U

B npumepe mukn for cHavana npoaBUraeTcs 1o BCEM 3JIEMEHTaM BHEUIHETO LMKIIA (puKcupyemM
i=1), 3aTeM MepexoUT K BIOKEHHOMY UKy (IepeMEHHas ) M MIPOXOIUM TI0 BCEM 3JIeMEHTaM
BJIO’KEHHOTO cnucka. [lanee Bo3BpaliaeMmcss K BHEIIHEMY LUKy ((UKCHpyeM cIeayrolee
3Ha4YeHHE 1=2) M CHOBa MPOXO/UM II0 BCEM IJIEMEHTaM BJIOKCHHOTO CIIUCKa. Tak MmoBTOpsieM 10

TEX MOP, ITOKA HE 3aKOHYATCA 3JICMCHTHI BO BHCIITHEM CITUCKCE.

[1, 2, 3, 4]

i
S
~N
oo
T

JlaHHbIi IpreM aKTUBHO MCIONb3YETCs PU paboTe C BIOKEHHBIMH CITUCKAMU.
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Cuauana npumep ¢ OAHUM IUKIOM for:
1st = [[1, 2, 3]
for i in 1lst:

print (i)

PGSYJ'IBTaT BBIIIOJIHEHU A IPOTPaMMBbI.

B mpumepe ¢ momompio nukina for mepeOuparoTcs BCE AIIEMEHTHI CIHCKA, KOTOPBIE TaKkKe
ABJISIOTCS CIIUCKaMU.

Ecnu Mbl XoTuM 1100paThesi 10 3J€MEHTOB BJIOXEHHBIX CIMCKOB, TO MPHJIETCS UCIOJIb30BATh
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 BHENHEIO CIMCKa

print (j, end="")

P €3yJIbTAT BBLIIIOJHEHUS IIPOTPAMMBI.

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

VYnpaxuenue 10.10
CozpaiiTe MaTpuily (CIHCOK M3 BIOKEHHBIX cnHcKkoB) pazmepa N X M (dukcupyrorcs B
porpaMMe), 3ar0JTHEHHYIO CITyYaiHBIMH LEJIBIMUA YHCIIaMU.

VYnpaxuaenue 10.11
Cozpaiite MaTpuIly (COMCOK M3 BIOXEHHBIX cruckoB) pazmepa N X N (puxcupyrorcs B
porpaMMe), 3ar0JTHEHHYIO CITyYaiHBIMH LEJIBIMU YHCIaMU.

VYnpaxuaenue 10.12
Jana wmarpuna (cMm. ynpaxsenume 10.10). BbeiBecTH HOMEp CTpOKH, colepKamien
MaKCHMaJIbHOE YHMCJIO OJMHAKOBBIX 3JIEMEHTOB.
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Jnsi cnpaBku. Else B uHCTpyKIuM nukiIa

NHcTpyKuuy MUKI0B MOTYT UMETh BETBb € 1 se. OHa UCHIOJIHAETCS, KOT1a LIUKJI BBIITOJIHUI
nepebop 10 KoHIa (B ciaydae for) WM KOTAa yCIOBUE CTAHOBHUTCS JIOKHBIM (B ciydae while),
HO HE B T€X Cly4asdx, KOorjaa [UKJI IpepbiBaeTcd 110 break.

PaccmoTpumM cnenyromuii npuMep pa3iokKeHUs Yuciia HA MHOKHUTENU:

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

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

P €3yJIbTAT BBLIIIOJHECHUS IIPOTPAMMBI.

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

- IOPOCTOE UMUCJIIO

PaBHO 2 * 2

- IOPOCTOE UMUCJIIO

paBHO 2 * 3

- IPOCTOE UMCJIIO

paBHO 2 * 4

paBHO 3 * 3

>>>

O O J o U b W
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I'/TIABA 11. AOITOJHUTEJIBHBIE THUIIbI JAHHBIX B PYTHON
11.1. Mnoorcecmea

MaremMaTrueckoe o0pa3oBaHue pa3paboTurKa si3bika Python HamoXx o cBoit 0TIEeYaToOK Ha
THUIIBI JIAaHHBIX (KJIACChI), KOTOPBIC IPUCYTCTBYIOT B SI3bIKE.

Paccmorpum MHOkecTBO (set) B Python - HEYMOPSAIOYCHHYI0  KOJUICKIIHIO
HEM3MCHSIEMbIX, YHUKATbHBIX 3JICMEHTOB.
Co3anuM MHOXKECTBO:

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

{'C', |B|, 151, 4, IAI}

>>>

BaMCTI/IM, 4TO IMOJJYYCHHOC MHOKCCTBO 0T06pa31/111001, HC B TOM IIOPAJKE, B KaKOM MbI €TO
Cco3aBaliv, T.K. MHOXKECTBO — 3TO HCYIIOPAAOUCHHAA KOJUICKIIU .
HpeIlCTaBI/IM MHO>KECTBO CXEMAaTHUYHO.

IAI
IBI 'C'
|5|

MHuoxectBa B Python 0011a1at0T HHTEpECHBIME CBOMCTBAMHU:

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

{VCV’ VBV’ 151’ 4’ VAV}

>>>

Buaum, yTo nmoBTOpSIONINECs 3J1€MEHThI, KOTOPbIE MbI JOOABUIIH MPU CO3/IaHMHM MHOKECTBA, ObLIH
yIaleHbl (3JIEMEHThI MHOYKECTBA YHUKAJIbHBI).

PaccMoTpum criocoObI cO3/1aHMSI MHOYKECTB:

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

MHoecTBa MO’KHO CO3/1aBaTh Ha OCHOBE CIIUCKOB. OOpaTruTe BHUMaHKE, YTO B MOMEHT CO3/IaHHU S
MHO’KECTBa M3 CHHCKa OyAyT yZajlleHbl MOBTOPSIOLIUECS 3JEMEHTHl. JTO OTJIMYHBIA CHOCO0
OYUCTUTH CIIMCOK OT IIOBTOPOB:

>>> list(set([3, 6, 3, 51))
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[3, 5, 6]
>>>

qDYHKI_[I/ISI range mo3BOJIICT CO34aBaTh MHOXKECTBA U3 AHAIIa30HA.

>>> set (range (10))
{6, 1, 2, 3, 4, 5, 6, 7, 8, 9}
>>>

PaCCMOTpI/IM HCKOTOPLIC OIICpallu HAJl MHO)KGCTBaMI/I37:

>>> sl = set(range(5))

>>> s2 = set (range(2))

>>> sl

{0, 1, 2, 3, 4}

>>> 3?2

{0, 1}

>>> gsl.add('5") # moBaBUTL DJIEMEHT
>>> sl

{0, 1, 2, 3, 4, '5'}

>>>

Y mHOKecTB B Python MHOT0 00111€T0 ¢ MHOYKECTBAMH U3 MATEMATHKU:

s2

0

 *0 3

i 4
2 1

>>> sl.intersection(s2) # nepeceuenme MHOXECTB UYepes BHSB0B METOIA
{0, 1}

>>> gsl.union(S2) # o6memmHeHMe MHOXECTB uepes BHS30B MeToma (sl & s2)

{0, 1, 2, 3, 4, '5"}
>>>

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

(sl & s2)
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11.2. Kopmeoicu

Crnenyroumii TUIl JaHHBIX (KJIacC), KOTOPBIM TaKKe YXOAUT CBOMMH KOPHSIMH B MaTEMaTUKY
— koptexk (tuple). KopTex ycioBHO MOKHO Ha3BaTh HEM3MEHSEMBIM «CIHCKOMY, T.K. K HEMY
PUMEHUMBI MHOTHE CITMCKOBBIE (DYHKIIUH, KpOMe M3MeHEHUs. KOpTeKu HCIOIb3yI0TCs, KOT/Aa
MBI XOTUM OBITh YBEPEHBI, UTO AJIEMEHTBI CTPYKTYpPbI JaHHBIX HE OyayT W3MEHEHBI B IIpoLecce
paboTsl mporpammbl. BcrioMHuTE po0dIeMy ¢ NCEeBAOHMMAMH Y CIIHCKOB.

HekoTopkle onepanyy Haj KOpTeKaMu°e:

>>> () # Cco3maHMEe IyCTOTO KOpTexa

()

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

4

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

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

>>> b

(111, 2, 141)

>>> Jlen (b) # ompernmesgeM IJMHY KopTexa

3

>>> t = tuple(range (10)) # cosmaHme kopTexa C NOMOWBHL OGYHKLUMM range ()
>>> t + Db # cauaHMEe KopTexemn

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

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

>>> r

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

>>>

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

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

10

>>> vy

5

>>> x, y =1, 3 # ecinu ybpaTb KpyIJbee CKOOKM, TO Pe3yJjbTaT HE M3MEHUTCH
>>> X

1

>>> vy

3

>>>

ITomensTh MecTaMu COACPKUMOE IBYX IICPEMECHHBIX .

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

3

>>> y

1

>>>

38 https://docs.python.org/3/tutorial/datastructures.html#tuples-and-sequences
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MBI cka3ainu, 4TO KOPTEXK HETb3s1 U3MEHUTh, HO MOKHO U3MEHHTh, HAIIPUMEP, CITUCOK, BXOISIIIIHA
B KOPTEXK:

>>> t
>>> t
[1, 3]
>>> t
>>> t
(1, [
>>>

11.3. Crosapu

Cnenyromuii Tin gaHHbIX (kjgacc) — cioBaph (dict). Cmoaps B Python —

HCYIMOPAAOYCHHAA U3MCHACMAA KOJUICKIHWA WK, HPOIIC IOBOPsA, «CIIMCOK» C MPOWU3BOJbHBIMU
KIIr04aMu, HCU3MCHICMOI'O THUIIA.

HpHMep CO31aHus CJI0Baps, KOTOpHﬁ KaKIOMYy CJIOBY Ha AHTJIMMCKOM SI3BIKa 6YI[CT CTaBUTH B
COOTBETCTBHC CJIOBO Ha MCIITAHCKOM A3BIKC.

MHoxecTBO
MHoXecTBO Knouen 3Ha4YeHun
HeW3MeHsIeMoro Tuna ]
N '}
\\ /
]
.| eng2sp |
\
hY - ~ - -~
Y.’ ’ ‘ ] s re ’ . 5 ~ o
4,7 ‘one . < —»‘uno )
/ A\ 7 :
i \ ] :
! ‘three’ — —> ‘tres’
\ i “ !
E - b ‘ ] g
\ ‘two’ . «— ‘dos’ ,’
~ s ~ .,
So Py ~ o - _-
>>> engZ2sp = dict () # cospmaeM mycTol CJOBaphb

>>> eng2sp

{}

>>> eng2sp|'one']
>>> eng2sp

uno' # moBaBmgeM 'uno' IyS BJIEeMEHTa C MHIEKcoM 'one'

{'one': 'uno'}

>>> eng2sp|['one']

'uno'’

>>> eng2sp['two'] = 'dos'

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

>>> eng2sp

{'three': 'tres', 'one': 'uno', 'two': 'dos'}
>>>
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B xkadectBe HHIACKCOB CJIOBapsd HCIOJB3YIOTCA HCU3MCHACMBIC CTPOKH, MOIJIN OBl
BOCIOJIb30BATHCA KOPTCKAMHU, T.K. OHH TOXKEC HCU3ZMCHACMBIC:

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

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

>>>

= {}

@
@

Pesynbrupyromuii cinoBaps eng2sp 0ToOpa3uics B «IepeMenIaHHOM» BUJE, T.K. IO aHAJIOTHH C
MHOKECTBAMHU, CJIOBAPHU SIBJISIFOTCS HEYIOPSAAOYEHHON KOJUIEKIUEH.

K cioBapsim mpuMeHuM omepaTop in:

>>> eng2sp

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

>>> 'one' in eng2sp # mouck mo MHOXecCTBY KJIOUEN
True

>>>

YacTo cI0BapH HMCIONB3YIOTCS, €ClM TPeOYeTcss HAWTH YacTOTy BCTPEYAEMOCTH 3JIEMEHTOB B
NOCJIEI0BATEILHOCTH (CIMCKe, CTPOKE, KopTexke™).

CDYHKI_II/ISI, KOTOpas BO3BpaiacT CJI0Baphb, conep;xamnﬁ CTATUCTHUKY BCTPEUYACMOCTH 3JICMCHTOB B
IIOCJIEJOBATCIILHOCTHU..

def histogram(s) :
d = dict ()
for ¢ in s:
if ¢ not in d:
dic] =1
else:
dlc] = dlc] + 1 # miau dfc] +=1
return d

Pesynbrar BeI3oBa PyHKIIMU histogram s CIUCKA, 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}

>>>

39 Bpl, HaBepHO, 0OPATUIIM BHUMAHHE, YTO BCE STH THIIbI JAHHBIX UMEIOT OOLIUE CBOWCTBA, O3TOMY MX OTHOCAT K
IOCJICIOBATCILHOCTSIM.
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Jdas cnpaBku. [lepeMeHHOe YK CJI0 MapaMeTPOB

Korna Mb1 00bsBIIIEM ITapaMeTp CO 3BE3J0YKOM (Hampumep, *param), Bce NO3UIUOHHbIE
aprymMeHTbl, HAYMHAs C 3TOW MO3UIMK U IO KOHIA, OyIyT cOOpaHBbl B KOPTEX MOJ HMMEHEM
param. AHAJIOTUYHO, KOTJ]a MbI OOBSBIISIEM TApaMETPHhI C IBYMs 3BE30UYKaMU (* *param), Bce
KJII0YeBble apryMeHTbl, HAuuHasi C 3TON MO3UIMU U /10 KOHIIA, OyIyT coOpaHbl B CIOBAPh MOJ

HMCHCM param.

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

# 1, 2, 3 — Hmo3uMUMOHHEIE apTryMeHTH, vegetables m fruits - kJIOUEBEE apryMeHTEH

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

PesynbraT paboThl MpOrpamMMBbl:

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

Ecnu HekoTophie KIIFOUEBBIE MMapaMeTphl JOJKHBI OBITH JOCTYIHBI TOJBKO MO KIHOYY, & HE KaK
MO3UIIMOHHBIE aPTYMEHTHI, UX MOKHO OOBSIBUTH TOCIIE TTapaMeTpa co 3Be31049K0i. OObsBICHNE
napamMeTpoB IOCJE MapaMeTpa CO 3BE3I0YKON JAeT TOJBbKO KIIOUeBble aprymeHThl. Ecium mms
TaKMX apryMEHTOB HE YyKa3aHO 3HAYCHHUE M0 YMOJYaHHUIO, 1 OHO HE TepeaaHO MpPHU BHI30OBE,

oOpaiieHne K (yHKIHUN BbI30BET OMINOKY

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)

# BeisoBeT ommMOKYy, IIOCKOJIBKY MBI HE yKa3aJiM 3HadeHue
# aprymMeHTa o yMoJjidaHmMo nns 'extra number'

PesynbTar paboThl mpOrpaMMsl:

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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I'JTABA 12. HECKOJIBKO CJIOB Ob AJITOPUTMAX

B mpenpinynmx riiaBax Mbl pacCMOTPENIM OCHOBHBIE THIIBI JAaHHBIX (KJIAcChl), KOTOpBIE
Python mpenocrasisieT mporpaMMHUCTy st paboThl. Ternepb HECKOIBKO CJIOB OTACIBHO CKaKeM
00 anroputmax.

ANTOpUTM — KOHEYHBIH HA0Op MIaroB, KOTOPBIH TpeOyeTcss AJs BBHINOJHEHHS 33y,
HarpuMep, ajiTOPUTM 3aBapUBaHUs 4Yas WIM AITOPUTM IMoXoja B MarazuH. Kaxnas ¢yHKuus B
poTrpaMMe M KaXJ1asi IporpaMma — 3TO pean3aius ONpeeICHHOTO AITOPUTMa, HAITMCAHHOTO Ha
S3BIKE TIPOTPAMMHUPOBAHHSL.

K npumepy, HaMm HEOOXOIUMO HAWTH TIO3HMIMIO HAMMEHBIIETO AJIEMEHTA B CIICIYIOLIEM
Habope nanubix: 809, 834, 477, 478, 307, 122, 96, 102, 324, 476.

[lepBbIM femoM BbIOMpaeM MOAXOMSAIIMMA JJISi XPaHEHHUS TUT JaHHBIX. OYEeBUIHO, YTO 3TO
OyJeT CIUCOK:

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

>>>

Y caoxaIM 3aaa4y U IOIIbITACMCH HaAWUTH MO3UIUIO JIBYX HAWMMCHBIIUX 3JICMCHTOB B HC
OTCOPTUPOBAHHOM CIIUCKC.

Kakne BO3MOKHBI AJIrOPpUTMBI peH_ICHI/ISI?

1. [louck, ynanenue, mouck. [lonck mHAEKCa MUHIMAJIBHOTO 3JIEMEHTA B CIIUCKE, yIaJICHUE
€Tr0, CHOBA IMOMCK MUHUMAJIbHOT'O, BO3BpaIlacm YZ[aJIeHHI)If/'I 3JIEMECHT B CIIMCOK.

2. CopTHpoBKa, MOMCK MUHUMAJIbHBIX, ONIPEIEIEHNE HHAECKCOB.

3. IlepeGop Bcero cnucka. CpaBHHBAaeM KaXK[blil 3JIEMEHT IO MOPSAKY, MOIy4daeM JBa
HaMMEHBIINX 3HaUeHHsI, OOHOBJISIEM 3HAYEHHUs, €CIIM HallZIeHbl HAUMEHBIINE.

PaCCMOTpI/IM KaXObIN U3 IMEPCUUCIICHHBIX AJITOPUTMOB.

1. ITouck, ynajaeHnue, MOUCK: TIOUCK UHJEKCA MUHUMAIILHOTO 3JIEMEHTA B CITUCKE, yAalleHUE ero,
CHOBA MOWCK MUHUMAJIBHOTO, BO3BPAIIAa€M yAAJICHHBIN 3JIEMEHT B CIIUCOK.
Haunewm:

[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

Vnansem U3 crnucka HaliJIeHHbI MUHUMAJIbHBIN 37eMeHT. [Ipu 3TOM MHAEKChI B 00HOBJIEHHOM
CIIUCKE CMEIaloTCH.
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[809, 834, 477, 478, 307, 122, 102, 324, 476]
WHOEKC: 0 1 2 3 4 5 6 7 8

Bmopoili MMHUManbHbIA : 102
WHpekc anemeHTa 102 : 6

Bo3sBpaimaem ynaneHHbil (IEPBbI MUHUMAIBHBIN) 3JIEMEHT OOPaTHO B CITHCOK:

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

He 3a0p1BacM 0 CMCIICHHUH UHACKCOB IIOCJIC YAAJICHUS IIEPBOTO MUHUMAJIBHOI'O 3JIEMCHTA: MHICKC
BTOpPOI'0O MUHHUMAJIBHOI'O 3JICMCHTA PABCH UHIACKCY IIEPBOI0 MUHUMAJIBHOT'O 3JIEMCHTA, [IOSTOMY
YBCIWYXUM UHACKC BTOPOr0O MMHUMAJIBHOT'O Ha 1.

DyHKIMSA, peanu3yronias JaHHbIA AITOPUTM UMEET BUJL:

def find two smallest (L) :
smallest = min (L)
minl = L.index (smallest)
L.remove (Smallest) # ynassgeM [NEepBB MUHMMAJIBHEIA SJIEMEHT

next smallest = min (L)

min2 = L.index (next smallest)

L.insert (minl, smallest) # BO3BpamaeM NEPBHII MUHMMAJbHEI OOPAaTHO

1f minl <= min2: # NpoOBEepsAeM MHIOEKC BTOPOTO MMHMMAJILHOTO M3-3a CMelleHUd

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

2. COpTHpOBKa, MOUCK MUHHUMAJBHBIX, OIIPEACICHUEC HHACKCOB

Peanuzanuss BTOpOro ajaropuTMa HMHTYUTHBHO MOHSTHA, MO3TOMY IPUBELY TOJBKO
UCXOJIHBINA TEKCT (PYHKIHH:

def find two smallest (L) :
temp list = sorted(L) # BosBpamaem KOV OTCOPTUPOBAHHOTO CHOUCKA
smallest = temp list[0]
next smallest = temp list([1]
minl = L.index (smallest)
min2 = L.index (next smallest)
return (minl, min2)

3. TlepeGop Bcero cmmucka: CpaBHUBAaGM KaXKIbId 3JEMEHT IO TOPSIKY, TOJTy4aeM [Ba
HaMMEHBIIINX 3HaUYEHHsI, OOHOBJISIEM 3HAYECHHUS, €CIIM HailIeHbl HAUMEHBIIHE.

Tperuit anroput™M HanboJiee CIOKHBIN U3 MEPEYUCIICHHBIX BbIIIE, TO3TOMY OCTaHOBUMCS
Ha HEM MmoApoOHee.
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B ornmume OT denoBeka, KOTOPHI MOXKET OXBATUTh B3IVIAIOM Cpa3y BECh CIMCOK H
MOMCHTAJIbHO CKa3aTh, KaKOU U3 DIIEMEHTOB SIBIISICTCS MHWHUMAJIbHBIM, KOMIIBKOTECP HE 06J1az[aeT
NOJOOHBIM MHTEJUIEKTOM. MaliHa MpoCMaTprBaeT AJIEMEHTH 10 OJHOMY, IOCIIEI0BATEIBLHO
nepedupasi U CpaBHUBAS JIEMEHTHI.

Ha mepBoMm 1mare npocMaTpuBaeM IepBbIC JIBa AJIEMEHTA CIHCKa!

[809, 834, ... ]

MHAOEKC: 0 1 |

CpaBauBaeM 809 u 834 u onpenesnsieM HAUMEHBIIINN U3 HUX, YTOOBI 331aTh HA4aJIbHbIC 3HAYCHUS
minl W min2, rae OYIyT XpaHHUTHhCS HWHIEKCHl IEPBOIO0 MHHUMAJIBLHOTO M BTOPOTO
MHHHMAaJIbHOI'O 3JIEMEHTOB COOTBETCTBEHHO.

3atem nepedupaeM IEMEHTBI, HAUMHAas CO 2-0T0 MHACKCA O OKOHYAHUS CITHMCKA!

809 834

min1 min2

Onpenenuinu, uto 809 — nepBblil MUHUMAaNbHBIN, @ 834 — BTOPO MUHUMAJIbHBIN 3JIEMEHT U3 JBYX
MEPBBIX BCTPETUBIINUXCS 3HAUCHUM CIIHCKA.
[IpocmaTpuBaeM CieayIOMInil 3JeMeHT criucka (477):

809 834 .., 477, ... ]

min1 min2 |

OnemeHT 477 oka3aicst MeHbIIIe BceX (YCIOBHO HA30BEM ATO «II€PBBIM BAPHAHTOM»):

477 809 834

min1 min2 ‘

[ToaToMy 0OHOBIISIEM COEPKUMOE TIEPEMEHHBIX minl M min2, T.K. HAIILIHA HOBBIM HAUMEHBIIIHIA
AJIEMEHT:!

477 809

min1 min2
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PaccmarpuBaem crieayroniuii aeMeHT crucka (478):

477 809

OH okazajcst MeXIy ABYMsS MUHMMAJIbHBIMH 3JI€MEHTaMU (YCJIOBHO HAa30BEM 3TO «BTOPBIM
BapUaHTOM):

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

477 478

min1 min2

W T.1. TOKa He JoiieM 10 KOHIIA CIIMCKA:

96 102

min1 min2

Hcxonnsiii TEKCT PYHKITUHN, PEATU3YIOIIHHA MPEI0KEHHBIN aJITOPUTM

def find two smallest (L) :
if L[O0] < L[1l]:
minl, min2 = 0, 1 # ycTaHaBJIMBaeM HauyaJIbHHE SHAUCHUSI
else:
minl, min2

1, O

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

if L[i] < L[minl]: # «HIepBell BapuaHT»
min2 = minl
minl = i

elif L[i] < L[min2]: # «BTOpPOV BapmaHT»
min2 = i

return (minl, min2)
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CrnennanbHO HE OCTaHABIMBAJICS HA TEOPUHU IIOCTPOEHUS U OLIEHKH anroputMoB. [IpuBeny kuuruy,
rzie 00 3TOM FOBOPUTCS XOPOLIO U MTOAPOOHO.

1. Tomac X. KopMmeH. Aneopummsi. Beoowsiii Kypc.
2. Tomac X. Kopmen. Areopummot. Illocmpoenue u ananus.
3. Ctusen C. Cxkuena. Areopummsl. Pykosoocmeo no paspabomre.

Yopaxnaenue 12.1
Hanummure ¢yHKINIO, KOTOpast BO3BpAIIAET Pa3HOCTh MEXK Ty HAUOOIBIIIAM U HAUMEHBITUM
3HAYCHUSIMU U3 CITUCKA IIEJIbIX CITYYalHBIX YUCEII.

Ynpaxuaenue 12.2

Hanumure nporpammy, kotopast st neinouucieHHoro cmnucka u3 1000 cmydalHbIX
AJIEMEHTOB OIPENEISICT, CKOJBKO OTPHUILATEIBHBIX 3JEMEHTOB pACIIOaraeTcsi MEXIy ero
MaKCHMaJIbHBIM U MUHUMAJILHBIM JICMCHTAMHU.

B ynpaxnenunsx 12.3-8 ciucok cocTOUT U3 CirydaifHbIX 3JIEMEHTOB, B cricke He MeHee 1000
JJIEMEHTOB.

Yupaxnenue 12.3
Haiitu snement, HanOomnee OJIM3KHIA K CpeJHEMY 3HAUYSHHIO BCEX JIEMEHTOB CITHCKA.

Yupaxuenue 12.4
JlaH cimcoK, cocTosmui 13 unces. HalTi cyMMy MPOCTBIX YUCEI B CITUCKE.

Yupaxnenue 12.5

Han cnucok uensix yucen. OmnpenenuTb, €CTh JU B HEM XOTA Obl OJHA Mapa COCETHHUX
HEYETHBIX yucel. B ciaydae nmonoKuTeapHOro OTBETA ONPENEIUTh HOMEpa AIEMEHTOB IIEPBOM U3
TaKHUX Map.

Yupaxuenue 12.6
Jan cnucok uenbix yucen. OnpenenuTh KOJMYECTBO YETHBIX IJIEMEHTOB M KOJIMYECTBO
9JIEMEHTOB, OKAHYMBAIOIIUXCS Ha TTUPPY 5.

Yupaxuenue 12.7
3amaH CMUCOK W3 HenbiX uncen. OmnpenenuTs MPOLEHTHOE COJAEp)KaHUE AIEMEHTOB,
MIPEBBIIAOIINX CpeHeapu(PMETHISCKOE BCEX IJIEMEHTOB CITUCKA.

Ynpaxnenue 12.8
3amaH COUCOK M3 IEenbIX uncen. OnpenenuTh KOJIMYECTBO YYaCTKOB CIHCKA, HA KOTOPOM
AJIEMEHTHI MOHOTOHHO BO3PACTaIOT (KaXK10€ CIEIYIONIEe YHCIIO OOBIIE MPEIBIIYIIETO).

Yopaxuaenue 12.9
Han crincok u3 20 snemeHToB. HaliTh MITh COCETHUX 3JIEMEHTOB, CyMMa 3HAYEHHU I KOTOPBIX
MaKCHUMaJIbHa.
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TJIABA 13. OGPABOTKA UCKJIIOYEHU B PYTHON

B aroii rmase peus noiiger 06 o6padoTke omubok (MckimoueHuit) B Python. Paccmorpum
npumMep:

X = int (input ())
print (5/x)

BeimonauM ero u yoemuMmcsi, 4To MepeBoj]] OYKBBI B YMCJIO U JICJICHHE HA HYIb MPUBOMAAT K
OLIIMOKaM:

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: 'zx'
>>>
========= 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
>>>

Bo3umkarot JBa U3BCYHBIX BOIPOCA. KTO BUHOBAT U YTO I[GJIaTI)?
MoxxHOo OCYIIECTBUTH MPAMYIO IIPOBEPKY BBOJAMMOTO C KJIaBUATypPhl 3HAYCHMUS .

X = int (input())
1f x==

print ("Error!")
else:

print (5/x)

[Iporpamma paboTtaer 1 Ha HYJIb HE JEJINT:

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

Python npesnaraet®® npyroit cnoco6, ocHOBaHHBII Ha MepexBaTe ONMOOK (MCKITIOUEHHi).

40 Tpyrue 06beKTHO-OPUEHTUPOBAHHBIE A3BIKKM TOKE HOAEPKUBAIOT JAHHbIH MEXaHU3M
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[Mepenuiem HaIll MpUMEP ¢ YIETOM BO3MOKHOCTElH Python:

try:
x = int (input ("Enter number: "))
print (5/x)

except:

print ("Error dividing by zero")

Brimonxnum nporpammy:

e RBSTRART: €3 \Byithend5=32\teat . py ————————rrr—r
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
YBUHMM, YTO ITPU BOZHUKHOBEHUH OMIMOKH IIepeBoa OYKBBI B UHCIIO, MBI CHOBA ITOTa/1aeéM B OJIOK
except.

======== RESTART: C:\Python35-32\test.py =============
Enter number: t

Error dividing by zero

>>>

Jleno B ToM, 4TO except 0e3 yKa3aHHs THIIA NEpeXBaThIBAEMOW OMIMOKM (MCKIFOUEHHS)
oOpabarbiBaeT Bce BHAbI OmuMOOK. Kak HaM oOTAenuTh OMIMOKM JeJIeHUsT Ha Hylb U
peoOpa30BaHUS THIIOB?

I[lepeiiieM B MHTEPaKTUBHBIH pexkuM PythOn u BBIMOIHUM HECKOIBKO KOMaH], MPUBOSIIHNX K
omunOKaM (UCKITIOUEHUSAM):

>>> 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 nenenun Ha HyJdb BO3HUKaeT ommbOka ZeroDivisionError, a mpu nmpeodpa3oBaHUU
THIIOB — ValueError
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Bocnonbs3yemcs 3TUM 3HaHHEM U TIepenuiIeM Hally IporpaMmmy:

try:
X = int (input ("Enter number: "))
print (5/x)
except ZeroDivisionError: # ykKaswBaeM TUIN MVCKIIOUEHMS

print ("Error dividing by zero")
except ValueError:
print ("Error converting to a number")

BrimonauM nporpammy u yoeIuMcsl, 4TO Terepb CpadaThIBalOT pa3luyvHble OJOKH except B
3aBUCUMOCTH OT THIIa BOSHUKAIOIIHUX OIMMUOOK (MCKITFOUCHHUI):

e RESTART: C:\Python35-32\test.py ==============
Enter number: O
Error dividing by zero

RESTART: C:\Python35-32\test.py ==t+===========
Enter number: r
Error converting to a number

WNHcTpykuus oO0paOOTKH HMCKIIOYEHUH WMEET HECKOJBKO JOMOJIHUTEIHHBIX BO3MOXKHOCTEH.
Paccmotpum ux Ha npumepe:

try:
X = int (input ("BBeauTe umcio: "))
print (5/x)
except ZeroDivisionError as z:
print ("OBpabaTeBaeM MCKJIOUEHME - IeJjieHre Ha HyJb!")
print (z) # BeBOmMM Ha 3KpaH MHOOPMALMIO 00 MCKIWUeHuM ZeroDivisionError
except ValueError as v:
print ("O6pabaTeHBaeM MCKJIIOUEeHME - IpeobOpazoBaHme Tumnos!")
print (v)
else:
print ("BemosHgeTcd, €CiM He MNPOM3O0IUIO MCKIIOUMTEJbHEX cuTyaumi! ")
finally:
print ("BeIMOJIHAETCS BCeTIla M B I[OCJIeNHIK ouepenb!")

3amycTuM MporpaMMy JJIsl pa3INYHbIX BXOJAHBIX 3HAUYECHUN:

========== RESTART: C:\Python35-32\test.py =============
Beenure uwmcio: 0

ObpabaTeiBaeM MCKJIIOUeHMEe -— IeJIeHMe Ha HYJb !

division by zero

BrmoJiHgeTCs BCeT'Ia M B IIOCJIENHION ouepensb !

>>>

========== RESTART: C:\Python35-32\test.py =============
BreguTe uymciio: r

ObpabaTelBaeM MCKIIOUEHME — NpeoOpa30BaHME TUIOB!
invalid literal for int () with base 10: 'r'
BrmoJiHAeTCsa BCeTIa M B IIOCJEOHIOL odepens !

>>>
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OtMeuy TOJIBKO, 4TO WHGOPMAIHI0 00 HMCKIYCHHU MOXKHO IOMENaTh B TMEPEeMEHHYIO (C
MIOMOIIBIO0 UHCTPYKIIUH &S ) U BBIBOJAUTH HA SKPAH C MOMOIIBIO PYHKIMHK print.

[TepexBaT UCKIIOYEHUI NCTIONB3YETCS PU HAMMCaHUU QYHKIUH, HApUMED:

def list find(lst, target):
try:
index = lst.index (target)
except ValueError:
## ValueError: value is not in list
index = -1
return index

print (list find([3,5,6,7], -6))

PC3y.HI>TaT BBITIOJIHCHUA .

========= RESTART: C:\Python35-32\1.py =============

Yupaxuenue 13.1
Hanummre nporpaMmmy, MpoBEpsIOLLYI0 YETHOCTD YHCIIa, BBOAUMOIO C KJIABUATYPHI.
BrimonanTe 00paboTKy BO3MOKHBIX HCKITIOYCHUH.

Yupaxuenue 13.2

Hanummre nporpammy, koTopass OyaeT T€HEpHpOBaTh MATPUILy U3 CIYYalHBIX HEIBIX
grcen. [lomp3oBarens MOKET yKa3aTh YUCIO CTPOK M CTOJIOIIOB, a TAK)KE TUATIA30H IIEIBIX YHCEI.
[TpousBenute 0OpabOTKy OMIMOOK BBOAA MOJIB30BATES.
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TJIABA 14. PABOTA C ®AHJIAMH B PYTHON

Yaine Bcero 1aHHble Juisi 00paOOTKH MOCTYNAIOT U3 BHEIIHUX UCTOYHUKOB — (DaiijIoB.
CymiecTByIOT paziuyHbie opMatsl (aiiioB, HanOOJIEe MPOCTON U YHUBEPCATBHBINA — TEKCTOBBIM.
OH oTKpbIBaeTcsi B JIOOOM TEKCTOBOM penakrope (Hampumep, bioknote). Pacmmpenus y
TEKCTOBBIX (aitnos: .txt, .html, .csv (ux gocrarouHo MHOTO).

[ToMHMO TEKCTOBBIX €CTh JApyrue THIlbI (ailyioB (My3bIKaibHbIe, BUcO, .dOC, .ppt u mp.),
KOTOPbIE€ OTKPBIBAIOTCS B CHEIIUAIBHBIX MpOrpaMMax (My3bIKaIbHbIN WM BUJEO IPOUTPHIBATEND,
MS Word u mip.).

B 3T0if r71aBe ocTaHOBUMCSI Ha TEKCTOBBIX (haiyiax, XOTs Bo3MOXHOCTH Python stum He
OTPaHUYUBAIOTCSL.

BrinonHuTe HECKOIBKO MIAr0B.

1. Coznaiite karainor (manky) file_examples.

2. C nomortnsto (Hanpumep, biiokHoTa) co3naiite B katanore file_examples rekcroBbiit daiin
example_text.txt, conepskariuii cjaeayromnui TEKCT:

First line of text

Second line of text

Third line of text

3. Cospnaiite B katanore file_examples ¢aiin file_reader.py, comepraruii HCXOIHBIN TEKCT
nporpaMMsl Ha si3bike Python:

file = open('example text.txt', 'r')
contents = file.read()

print (contents)

file.close()

[ToxyuuTcs mpuMepHoO cieayromee:

omnetotep + Sokanedeii gnek (C:) + Python35-32 » file_sxamples

-
O Wma fata nameHeHnA Tun Pazmep

|2 example_text.bet 02.04.2016 9:41 ®aiin "TXT 1 Kb
5 9:42 Python File 1 KB

‘  file_reader.py

3anyctuMm 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

>>>
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Hebonpire koMMeHTapuu K HCXOJHOMY TEKCTY:

OTKpbITHE haiina . €KUM OTKPLITUS
(“OTKpbITHE KHUTK s cb\auna ';)aﬁna: q-,-s,.me (read)
npu YTeHnn”) ~ \
N A \
N N ~ \
hannoBbIi 06 LEKT \ \‘ \
copepXuT _ 1 o
mbopmaumo o _ ¥ 111 = open('example_text.txt', 'r')
OTKpbIBaeMoM cpaiine: -~ =
tharinoBbIn Kypcop, T.e. _
CKONBLKO yXe Npounu contents = .read()
(“3aknagka B KHure”) P ~
”
npoyecTb ,’, prlnt(conte ntS) ocBoGoanTb
cogepxumoe , ~ _ 3aHATble
charina B cTpoky e — = daiinom
¥ NOMECTUTL B .C | ose ( ) - pecypchbl
nepemMeHHy

PaccmoTpennslii oaxon o padore ¢ ¢aitnamu B Python neperen u3 s3eika C.
ITo ymonuanuto, eciivi He yKa3bIBaTh PEKUM OTKPBITHS, TO UCIOJIb3YETCS OTKPBITUE HA «YTCHUE.
®daiinel 0COOCHHO MOJBEPKEHBI OMMOKAM BO BpeMsi padOThl ¢ HUMH. JIUCK MOKET 3allOJIHUTHCS,
MI0JIb30BATEh MOYKET YIAIUTh UCIIOIB3YeMbIi (paiia Bo Bpems 3amucH, (paiia MOryT IepeMecTUTh
U T.J1. DTH THIBI OIMMOOK MOKHO IEPEXBATUTh C MMOMOIIBIO 00PaOO0TKH UCKIIOUEHU !
# Ommbka Op¥ OTKPHETHUMU dariiyia
try:

f = open('lexample text.txt') # OTKpPHTHME Ha UYTEHME
except:

print ("Error opening file")
else: # BHIIOJIHSeTCHd B JIOOOM CJlydae

f.close()

print (' (OumcrTka: 3akpeTMe Obania) ')

3amycTuM nporpamMmmy:

\%
\Y%

>

RESTART: C:\Python35-32\file examples\file reader.py ===
Error opening file
>>>

B naneHeifimem ans paGoThl ¢ (aiimamMu Mbl OyJeM HCHOJB30BaTh MeHeddcep KOHMeKCma
(maCTpyKIMIo Wi th*!), KoTopEIil He TpedyeT pydHOro OCBOGOKIEHHS PECYPCOB.
IepenuiieM NpeabL YLl TIPUMEp C UCTIONB30BaHHEM MEHEKepa KOHTEKCTa!

try:
with open('lexample text.txt', 'r') as file:
contents = file.read/()
print (contents)
except:
print ("Error opening file")

BrimonxauM nporpammy:

1 MeHe Kep KOHTEKCTA UCTIONB3YETCS HE TOJILKO NpU paboTe ¢ Qaiinamu.
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>>>

== RESTART: C:\Python35-32\file examples\file reader.py ==
Error opening file

>>>

HcxomHbIi TEKCT 3aMETHO YIIPOCTHIICS, T.K. OCBOOOX/IEHHE PECYPCOB B 3TOM CIy4ae MPOUCXOUT
ABTOMATUYECKU (BHYTPH MEHE)Kepa KOHTEKCTA).

Kakum oGpazom Python ompenenser, rae uckath ¢aiiia 1 OTKpbITHsA? B MOMEHT BbI30Ba
byakuun open Python umer ykazanHbli (aitn B TeKymeM pabouem kamanoce. B MOMEHT
3aIrycKa MporpaMMBbl TEKYIIUH padovnii KaTaJlor TaM, TJe COXpaHeHa MporpamMmma.

OnpenenuTts TEKYIUH pabouuli Kamanioe MOKHO CIETYIOUM 00pa3oM:

>>> import os

>>> os.getcwd ()
'C:\\Python35-32\\file examples'
>>>

Ecnu ¢aiin HaxomuTcst B APYyroM Karajaore, TO HEOOXOAMMO yKa3aTh MyTh K HEMY:
1. aGconroTHBIN NyTh (HAUMHAS C KOPHEBOTO KaTaJlora):

'C:\\Users\\Dmitriy\\datal.txt"

2. OTHOCHUTEJIbHBIN MyTh (OTHOCHTEIBHO TEKYIIET0 paboduero Karauiora, CM. PUCYHOK HIKE):
'data\\datal.txt'

Ha cnenyromem pucynke texyuuit padouuit karaior 'C:\\Users\\Dmitriy\\home'

katanor home

reader.py

KaTtanor data

data1.txt

Jlanee paccMOTpPUM HEKOTOPHIE CIIOCOOBI YTEHUS COACPKUMOTO (haiina.

B cnenyromemM npuMepe MpOMCXOAUT YTEHUE COJEPKHMOTO BCero (aiiina, HaunHas C TEKYIIEeH
NO3HIIMU Kypcopa (TiepemMeniaeT Kypcop B KOHell daiiia):

with open('example text.txt', 'r') as file:

contents = file.read/()
print (contents)
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PGSYHBTaT BBITIOJITHCHU A .

>>>

=== RESTART: C:\Python35-32\file examples\file reader.py ===
First line of text

Second line of text

Third line of text

>>>

Crnenyromuii mpuMep 1EMOHCTPUPYET paboTy ¢ KypCOpOM:

with open('example text.txt', 'r') as file:
contents = file.read(10) # ykasplBaeM KOJI-BO CUMBOJIOB IJIA UTEHMS
# xypcop nepememaercs Ha 11 cuMBOJI
rest = file.read() # umrTaem c¢ 11 cumMmBOJIa

print ("10:", contents)

print ("ocTanrHoe:", rest)

PesynbraT paboThl MpOrpamMMmBl:

>>>

=== RESTART: C:\Python35-32\file examples\file reader.py ===
10: First line

ocTranbHoe: of text

Second line of text

Third line of text

>>>

Ecnu Heo6x0aMMOo MOTyYUTh CIIUCOK, COCTOSIINN U3 CTPOK, TO MOKHO BOCTIONB30BATHCSI METO0OM
readlines:

with open('example text.txt', 'r') as file:
lines = file.readlines ()

print (lines)

PesynbTar paboThl MpOrpaMMsl:

>>>

==== RESTART: C:\Python35-32\file examples\file reader.py =====
['First line of text\n', 'Second line of text\n', 'Third line of text']

>>>

Jlyiss neMOHCTpaIluy CIIEeayoero npuMepa coznaite Qaiin plan.txt, cogeprkarmii ciemyronuii
TEKCT:

Mercury

Venus

Earth

Mars

Jupiter

Saturn

Uranus

Neptune


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

I. 10. ®enopo. «OCHOBBI MPOTpaMMHUPOBAHUS Ha MpUMepe s3bika Pythony

Jlanee 3amycTuM mporpaMmy (C y4eToM TEKyIIero padbouero karaioral):

with open('plan.txt', 'r') as file:
planets = file.readlines ()

print (planets)

for planet in reversed(planets) :
print (planet.strip())

B pe3ynbraTe BBITOJIHEHUS MOTYYUM:

>>>

=== 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

>>>

KOMMGHTapI/II/I K UICXOOHOMY TE€KCTY IIPUBCIACHBI HA CICAYIOIEM PHUCYHKE!

['Mercury\n', "Venus\n’, *Earth\n’, ‘Mars\n', ‘Jupiterin’, ‘Saturn\n’, 'Uranus\n’, ‘Neptune\n’]

4
]
fl ;
b YUTaeT coaepxumoe
Ope n( ’ ) e chaiina B Buae cnucka
— = = CTPOK

planets = file.readlines() <~ crotpanner

-

- obpaTHom nopsgke

print(planets) "

-

planet revers&j(planets):

BO3BpAaLLAET KONWIO
CTPOKM, U3 KOTOpPOM

print(p|anet.strip()) P yaaneH cumeon ‘\n’

Hcnonp3yiiTe cneayroniuii cnoco0 urenust u3 ¢aiiina, ecim XOTUTE CIeNIaTh HEKOTOPHIE ONepaIuu
C KaXJI0M U3 CTPOK, HAUMHAs C TeKYIeH Mo3ulinu (aiioBoro Kypcopa a0 KoHIa Qaiina:

with open('plan.txt', 'r') as file:
for line in file:
print (line)
print (len(line.strip()))
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PCS}U’IBT&T BBITIOJITHCHU A .

>>>
==== RESTART: C:\Python35-32\file examples\file reader.py ====
Mercury

5
Venus

Earth

Mars

4
Jupiter

7
Saturn

6
Uranus

6
Neptune
7

>>>

Crnenyroniuii mpuMep MPOU3BOJUT 3aMUCh CTPOKH B (aitn. Ecnu ¢aiina ¢ yka3aHHbIM UMEHEM B
paboueM KaTayiore HeT, TO OH OyJIeT COo3/AaH, eciu (aiil c TAKUM UMEHEM CYIIIECTBYET, TO OH Oy/eT
ITEPE3AITMCAH:

with open ("top.txt", 'w') as output file:
output file.write("Hello!\n")
# MeTOonm write BO3BpamaeT UMCIIO BalMCAHHBIX CHMBOJIOB

Jlst moGaBiieHUs CTPOKH B (aiia He0OXOAUMO OTKPBITH (aiis B pexume «@» (cokp. ot append):

with open ("top.txt", 'a') as output file:
output file.write("Hello!\n")

VYpaxnenue 14.1
OtcoptupoBanHoe 1o andaButy coaepxkumoe (aima plan.txt momecture B aiin
sort_plan.txt.
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Crnenyromuii npuMep MoKa3bIBaeT, KaK MOXKHO HAMPSIMYIO 00paIathes K Qaityiam, HaXOAsIUMCS
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"') # npeobpasyem Tun bytes B utf-8
print (line)

st cnpaBku. Perynsipabie BoIpaskeHust

Python moamep)kuBaeT MOIIHBIN S3BIK PETYISPHBIX BBIPAXKCHUM, T.€. MIAOJOHBI, IO
KOTOPBIM MOKHO MCKaTh/3aMEHSTh HEKOTOPBIH TEKCT.

Hanpumep, perynspHoe BolpakeHue '[ea]' o3Hayaer 1000l cumMBONI u3 Habopa B
CKOOKax, T.e. peryisipHoe BblpaxeHue 'r [ea]d' coBmagaer ¢ 'red' u 'radar', HO HE CO
CI0BOM 'read'.

st paboThI ¢ peryasipHbIMU BBIPAKEHUSIMHA HEOOX0IMMO UMIIOPTUPOBATH MOAYJb re!

>>> import re

>>> re.search("r[ea]ld", "rad") # ykaswBaeM WabJIOH U TEKCT

< sre.SRE Match object; span=(0, 3), match='rad'>

>>> re.search("r[ea]ld", "read")

>>> re.search (" [1-8]", "3") # umeT coBnameHMeM C JHOOLIM UMCJIOM M3 UHTepBaja
< sre.SRE Match object; span=(0, 1), match='3"'>

>>> re.search("[1-8]", "9")

>>>

B cnyuae coBnageHus Tekcra ¢ 1a0JIOHOM BO3BpAIIAE€TCS 00BEKT match, nHaue BO3BpaIlaeTCs
None.

Yupaxuenue 14.2

Haninure B ¢aiine (Ppaiin HaXOJUTCS B CETH WnTtepHer):
http://dfedorov.spb.ru/python/files/mbox-short.txt cTpoku, coaepxaiiie MOYTOBBIE aapeca.
3anuimTe HailIeHHbIE CTPOKH B (aiii ¢ umenem mail.txt.

Yopaxuaenue 14.3

Ounctute ¢aitt or HTML-teros: http://dfedorov.spb.ru/python/files/p.html
BeiBenuTe Ha dKpaH «UHCTBIN» TEKCT. PS. MOXKHO MCIIONIB30BATh TOJIBKO CTaHAAPTHBIC MOJIYJIH
Python.
VYnpaxuenue 14.4

Omnpenenute 4acTOTy BCTPEYaeMOCTH BCEX CJIOB JUIS TEKCTa, HAXOJIIETOCs B CETH
Wnrepner: http://dfedorov.spb.ru/python3/src/romeo.txt PS: ucrions3yiite cnoBapu (dict).
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Yupaxuaenue 14.5

Onpenenure Tpu HanOoJee MOMYISIPHBIX BUAA CIOPTa B CTPaHE, UCXOMAS U3 KOJIWYECTBA
IMOCTPOCHHBIX CIIOPTHUBHBIX 00BEKTOB JJI1 HUX.

daiin ¢ TaHHBIMU HaxoaUTCs 10 anapecy: http://dfedorov.spb.ru/python3/sport.txt

TIpomyckHas
@ S

Fﬂcw mapcTBernoe OFLKeTHOS yupeskaerHe ropona MocKssl
CnupTuBm.m Kpsitatckoe

Kprunatcxas i, 16, Mocksa, Poccrs, 121609 KOHBKOBEKRBI CIOPT

2 Topromspkmsiii Kommeke Vassi-Tay Oxrsbpseruii, Pocems, 452613 croyBOpH , roprOMBDKHBH ciopr | 310 0 36,57
3 -
3 JHARHS CHOPIUBRO-IPSHUPOBQUROIO LEHIpA IPHIIATERR. ¢y nosa, 100, Mebiab, Poccrs, 249950 BoeliGon , cambo 500 200 1,0826
EBHIOE CIOpTa
4| ©yTOONBEOE [IOIE C HCKYCCTEBEHHBIM IOKPBITHEM Jesorckas, 12 A, Oxrabpsckuit, Poccrs, 452600 0 1.2
I i it it L i .
OPHOITELKEEIH IEHTD C HEKEHEPHOH 3aIIHTOM TePPHTOPHE, Kpacran nonsma, Cowm, Pocens, 354392 TOPHONEDKHEI CIIOPT ,

10450 0 21
xpebet Aubra, ypouuire Posa Xytop CHOPTHBHELE TYPH3M

6 OTEpEITOe AKIHOHEepHOe O6mecTso CTamuor CIIAPTAK @pym3e, 15, Hosocubupek, Pocend, 630091 BoneiiGon 350 13487 7,1024
Tenossti cramior «Cokom» BrofmkeTroe 0bpasopaTensroe

yupexaense UysamCKOf pecTyGIHKE AONOTRHTENBROTO
Aeteii «C Aetcro-

N N JKemn KpyTosoii, 1A, Hosouebokeapek, Pocens, 429951 120 1800 4325
FOHOIIECKAS CIOPTHERAS MIKONA OMAMIHACKOro pesepsa No 4 N

[0 XOKKEI0 ¢ Waidoi» MUEHCTEPCTEA IO (PHSHIECKOH
KVAIBTYPE, CIOPTY H TYPHSMY IyBalICKOH pecnyOmHKky

[Tons (cTonOupn) ¢aiina:
HOPSIIKOBBI HOMEP CTPOKH;
HAMMEHOBAHUE CIIOPTUBHOTO OOBEKT;
TIOJTHBIN aJIpec CIIOPTUBHOTO O0OBEKTA;
BUJIBI CIIOPTA, JJIsl KOTOPBIX MPEIHA3HAYCH CIIOPTHBHBINA O0BEKT;
IPOITYCKHAs CIIOCOOHOCTh OOBEKTa,;
BMECTHMOCTE OOBEKTA;
e miomaas oobekTa (I'a).
Pazpenutens Mexay mossiMu (cronduamu) B daitne: '\t
Koauposka ¢aiina: 'cpl251"
PS: nst cOopa CTaTUCTUKU MOKHO BOCIIOJIB30BaThCS ciioBapeM (dict), OcIie 4ero mpoBeCTH ero
COPTUPOBKY 110 3HAYCHUIO.

CopTupoBKa crucka:

>>> sorted("This is a test string from Andrew".split())
['"Andrew', 'This', 'a', 'from', 'is', 'string', 'test']

>>> gstr.lower ("a")

|a|

>>> gstr.lower ('Andrew')
'andrew'

CoptupoBKa ¢ HpeIBApUTEIbHBIM NMPUMEHEHHEM K KaXJIOMy 3JEMEHTY CIHCKa CTPOKOBOTO

MeToJa 1ower. MeToa yKa3bIBaeTCA B Ka4€CTBE 3HAUEHUA MapameTpa key.
>>> sorted("This is a test string from Andrew".split () key=str.lower)
['a', '"Andrew',6 'from', 'is', 'string', 'test', 'This'

]
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Co3anue ¥ COPTUPOBKA CIIOBAPSI IO 3HAYCHHIO:

>>> d = {"tl":2, "te":5, "t9":1}
>>> d

{'t9': 1, 'te': 5, 'tl': 2}

>>> sorted(d)

['t1', 'te', 't9']

>>> d.get ('tl")

2

>>> sorted(d, key=d.get)

[ltgl, ltll, lt6l]

Yupaxnenue 14.6*
Hanummre dynknuio stringCount, KoTopas MPUHUMAET JIBa BXOJHBIX apryMeHTa —
uMs (aiiyia ¥ CTPOKY, a BO3BpAIaeT YHCIIO TIOBTOPSHHI YKa3aHHOM CTPOKU B YKa3aHHOM (aiie.

Yopaxnenue 14.7*

Peanuzyiite ¢yHKIMI0 myGrep, KOTOpas MPUHUMAET Ba BXOJHBIX apryMEHTa — UMS
daiina u CTpoKy, a BEIBOJUT Ha 3KpaH BCE CTPOKU yKa3zaHHOTrO (aiina, coiepraiinue 3aJaHHYo
CTPOKY B KaU€CTBE MOACTPOKH:
>>> myGrep ('example.txt', 'line')

The 3 lines in this file end with the new line character.
There is a blank line above this line.

VYnpaxuenue 14.8*
Peammsyiite ¢ynkuumio links, koropas nmpuHuMmaer Ha Bxox ums HTML-gaia u
BO3BpalIaeT KOJMYESCTBO FMIIEPCCHIIOK B 3TOM (aiiie (Ter </a>):
links ('twolinks.html")
2

107



«Python: 6sicTpsiii crapt» http://dfedorov.spb.ru/python3/

I''TABA 15. OB BEKTHO-OPUEHTUPOBAHHOE ITPOI'PAMMMWPOBAHUE B
PYTHON

15.1. OcHosbl 06veKmHO-0pUeHMuUpoOBaAHHO20 NOOX00a

Panee MbI roBopHIIH O TOM, 4TO PYthOn siBisieTcst MOJHOCTHEO 0O BEKTHO-OPUCHTHPOBAHHBIM
A3BIKOM IIPOIPaMMHUPOBAHHUA, HO MOAPOOHO HE paccMaTpHUBAIM, YTO 3TO O3HauyaeT. BepHemcs k
3TOMY BOIIPOCY, HAYHEM C IIPUMEPA.

[IpennonoxuM, 4YTO CyIIECTBYeT HAOOp CTPOKOBBIX IEPEMEHHBIX JUIS OIHMCAHUS ajpeca
IIPOKUBAHUS HEKOTOPOI'O Y€JI0BEKa!

addr name = 'Ivan Ivanov' # nMa uyesoBeka
addr linel = '1122 Main Street'

addr line2 = "'

addr city = 'Panama City Beach'

addr_state = 'FL'

addr zip = '32407' # wmHDekc

Hanwmewm ¢yHKIuIo, KoTopasi BRIBOIUT Ha SKpaH BCIO HH()OPMAIIHIO O YEIOBEKE:!

def printAddress (name, linel, line2, city, state, zip):
print (name)
if len(linel) > O:
print (linel)
if len(line2) > O:
print (line2)
print (city + ", " + state + " " + zip)

# BpI130B (pyHKLIMHU, IEpeaya apryMeHTOB:
printAddress (addr name, addr linel, addr line2, addr city, addr state, addr zip)

B pe3ynbrate paboThl IporpaMmsl:

======== RESTART: C:/Python35-32/addr.py ========
Ivan Ivanov
1122 Main Street

Panama City Beach, FL 32407
>>>

[Ipennonoxum, 4T0 M3MEHUIIUCH HaYaJIbHbIE YCIOBHS U Y YEJIOBEKA B aJpece MOSBUIICS BTOPOU
unjekc. [louemy 651 1 HeT? Co3/1aMM HOBYIO IIEPEMEHHYIO!

# moGaBuMM NEepeMeHHY, COIepXallyl MHIEKC
addr zip2 = "678900"
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MN3mennm pynknuoo printAddress ¢ y4eTOM HOBBIX CBEJICHHUIA:

def printAddress (name, linel, line2, city, state, zip, zip2):
# moBaBuimM mapameTp zip2
print (name)
if len(linel) > O:
print (linel)
if len(line2) > O:
print (line?2)
# moOaBwmyiM BHIBOI Ha DKpPaH [NEepPeMeHHOMV zip?2
print(city + ", " + state + " " + zip + zip2)

# JobaBuau HOBHM apryMeHT addr zip2:
printAddress (addr name, addr linel, addr lineZ2, addr city, addr_ state,
addr zip, addr_zip2)

[Tpuniock HECKOJNBKO pa3 [00aBUTh HOBBIM HHACKC, 4TOObl (yHKIMA printAddress
KOPPEKTHO OTpaboTaja MpHu HOBBIX ycloBusAX. Kakoil HeZOCTaTOK y pacCMOTPEHHOTO MOAX0aa?
OrpomMHOe KOJTM4ecTBO repeMeHHbIX ! Uem 0oJbIiie CBEICHHI O YeI0BEKEe XOTUM 00paboTaTh, TeM
0oJbIlIe TEPEMEHHBIX Mbl JOJKHBI cO374aTh. KOHEUHO, MOXXHO MOMECTHTh BCE B CIIHCOK
(371eMeHTaMH CIMCKa TOr1a OyIyT CTPOKH), HO B Python ecth Gosiee yHUBEpCaTbHBIN MOIXOM IS
paboThl ¢ HabOpaMu Pa3HOPOIHBIX JAHHBIX, OPUEHTUPOBAHHBIN HA OOBHEKTHI.

Co3maauM CTpYKTYpy AaHHbIX (kr1acc) ¢ uMeHeM Address, KoTopas OyJeT coaepkarhb Bce
CBeZIeHHsI 00 aJipece YeloBeKa:

class Address: # wuMa Kjlacca BHOUpPAaeT NPOTPAMMMCT
name = "" # moJsia KJjacca
linel = ""
line2 = ""
Clty — nun
state = ""
le - nn

Kuacce 3amaer mabioH [uist XpaHeHust aapeca. [IpeBpaTuTh m1abioH B KOHKPETHBIN apec MOXKHO
uepes cosanue obvexkma (sxzemnaapa)’? 43

Knacca Address™:
homeAddress = Address ()

Tenepb MOJKEM 3aIIOJIHHTh I10JI1 00BEKTa KOHKPETHBIMHU 3HAYCHUSAMU .

# sBanosiHAeM IoJie 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"

Co3znanum erie o1H 00bEKT Ki1acca Addres s, KOTOPBIH COEPKUT HHPOPMALIHIO O 3aTOPOIHOM
JIOM€ TOTO K€ YEJIOBEKa!

# HnepeMeHHasd COIEepPXUT azmpec oObwekTa Kjacca Address:
vacationHomeAddress = Address ()

42 B Python Kknacchl SBISIIOTCS 00BEKTAMH, HO JUIsl YIIPOLIEHHS CKA’EM, YTO 3TO IIA0I0H
43 BcrioMHHUTE 0 CO3aHME 00BeKTa Kiacea int: a = int ()
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3amaaum mosst 00beKTa, aapec KOTOPOro HaXOUTCs B MepeMeHHoN vacationHomeAddress:

vacationHomeAddress.name = "Ivan Ivanov"
vacationHomeAddress.linel "1122 Main Street"
vacationHomeAddress.line2 = ""

vacationHomeAddress.city = "Panama City Beach"
vacationHomeAddress.state = "FL"
vacationHomeAddress.zip = "32407"

BriBeniem Ha 3kpaH HH()OpPMAIHIO O TOPO/JIe ISl OCHOBHOTO U 3arOPOTHOTO aJIPECOB MPOKHUBAHHS
(uepe3 ykazaHue UMEH 0OBEKTOB):

print ("OcHoBHOM anmpec npoxmuBaHusa " + homeAddress.city)
print ("Ampec zaropomHoTo moMa " + vacationHomeAddress.city)

H3menuM ucxoaHblii TekeT QyHKUIMU printAddress () C y4eTOM MOJYYEHHBIX 3HAHUNA 00
00BEKTaX:

def printAddress (address): # nepemaem B GyHKUMIO OOBEKT
print (address.name) # BEHIBOOMM Ha BKpaH [OJie OoO0BeKTa
if len(address.linel) > O0:
print (address.linel)
if len(address.line2) > O0:
print (address.line?)
print (address.city + ", " + address.state + " " + address.zip)

Ecnu 06bexThl homeAddress u vacationHomeAddress paHnee ObUIM CO37aHbI, TO MOXKEM
BBIBECTH MH(OPMAIIHIO O HUX, TIEpeIaB B KadecTBe aprymeHTa pyHknuu printAddress:

printAddress (homeAddress)
printAddress (vacationHomeAddress)

B PE3yabTaTe BHINOJIHECHUS IIPOTPAMMBI IIOJTYyYHM:

========= 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

>>>

Bo3MoxHOCTH KJTAaCCOB M 0OBEKTOB HE OTPAHUYUBAIOTCS JIUIIH O0BEAMHEHUEM TTEPEMEHHBIX O]
OJIHUM HMEHEM, T.€. XpaHEHHUEM COCTOsSHHUS 00bekTa. Kiacchl Takke MO3BOJISIOT 3a/1aBaTh
GbyHKIIMM BHYTpU ceOsi (MeTonbl) sl paboThl ¢ MOJSMHU Kiacca, T.e. BIMSTh Ha IMOBEACHUE
00BEKTA.

CozmaguMm kjacc Dog:

class Dog:

age = 0 # BospacT cobaku
name = "" # mMma cobaku
weight = 0 # Bec cobBakwu

# I[epBBIM apr'yMeHTOM JIOOOT'O MeToIa Bcerma sBjdercs self, T.e. cam oOBekT
def bark(self): # oyHKLUMSA BHYTPM KJjlacCa HABHBAETCS METOIOM
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# self.name - ofpameHMe K MMEHM TeKylero obbekTa-cobakm
print (self.name, " rosopurT raB")

# CozmammMm obwekxT myDog kiyacca Dog:
myDog = Dog ()

# IpucBOMM 3HauyeHUs NOJIAM oBbekTa myDog:

myDog.name = "Spot" # IlpuoyMmeIBaeM MMsS COBIaHHONM cobake
myDog.weight = 20 # YxaspiBaeM BeC coOaku
myDog.age = 1 # BospacT cobakxwu

# BrisoBeM MeTon bark ofwexTa myDog, T.e. HONPOCHMM COOaky HOIATb I'OJIOC:
myDog.bark ()

# HosHasa dopma misa Be3oBa MeTozma myDog.bark () Oymer: Dog.bark (myDog),

# T.e. mosHas dopmMa TpebByeT B KaUeCTBE IIEePBOIO apryMeHTa caM ofOwekT - self

PesynbraT paboThl IpOrpamMMmBl:

========== RESTART: C:/Python35-32/ndog.py ========
Spot rToBopuUT ras
>>>

JaHHblil TpUMep AEMOHCTPUPYET 00BEKTHO-OPHUEHTUPOBAHHBIN MOJIX0 B MPOTrPaMMHUPOBAHHH,
KOTJ]a CO3/1al0TCsl O0BEKTHI, MPUOIIKEHHBIE K peaibHON KU3HU. MEXy 00bEKTaMU TPOUCXOHUT
B3aMMOJICIICTBHE MOCPEACTBOM BbI30Ba MeTO0B. [loss o0bekTa (mepeMeHHble) GUKCUPYIOT €ro
COCTOSIHHE, a BBI30B METOJIa TIPUBOJHUT K PEaKIHU OOBEKTa WM/WIIM U3MEHEHHUIO €r0 COCTOSIHUS
(M3MEHEHUIO MTEPEMEHHBIX BHYTPU 00BEKTA).

Yopaxnaenue 15.1

Coznaiite knacc Cat. Onpenenute aTpuOyThl name (umsi), color (uBeT) U weight (Bec).
Jo6aBbpTe MeTO1 MOT Ha3BaHUEM me ow («MsiykaHbey). Co3nanTe 00beKT Kitacca Cat, yCTaHOBUTE
aTpuOyThI, BHI30BUTE METOJ] MEOW.

B npenpinymem npumepe MexXIy co3laHneM o0bekTa myDog Kiacca Dog M IPHUCBOEHUIO
eMy uMeHHd (myDog.name="Spot") Npouuto HEKOTOpoe BpeMs. MOXKET CIy4UThCs Tak, YTO
MIPOTrPaMMHUCT 3a0yAET yKa3aTh UMs U TOT/Ia co0aka OyAeT Oe3bIMsIHHAS — TAKOTO JTOMYCTUTh MBI
He Moxem! M30exarh 1momoOHOM OMIMOKM IMO3BOJSET CHEUUAIbHBIH MeToJ (KOHCTPYKTOP),
KOTOPBIN BBI3BIBAETCS CpPa3y B MOMEHT CO3/1aHus 00BbEKTa 3aJaHHOTO KJlacca.

CHauazna paccMOTpUM pabOTy KOHCTPYKTOpa B 0OIIEM BHJIE:

class Dog:
name =
# KOHCTPYKTOP BHIBHIBAETCS B MOMEHT CO3IaHUA OOBeKTa STOI'O Tuila;
# croenmanbHB MeTOon Python, nosToMy IBa HWXHMX IOOUEPKUBAHUSI
def init (self):
print ("Pomunace HoBasg cobaxal!")

nwn

# Cosmaem cobaky (ofwexT myDog kjacca Dog)
myDog = Dog ()

3arycTuM mporpammy:

========== RESTART: C:/Python35-32/dogl.py ==========
Pommiiack HOBasa cobaka!
>>>
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PaccMmoTpum npumep MpUCBOEHUS MMEHU COOaKH Yepe3 BBI30B KOHCTPYKTOpaA Kitacca:

class Dog:
name =
# KoHCTpyKTOD
# BhI3BHIBAETCH Ha MOMEHT CO3IaHMda OOBeKTa 3TOI0 Tulla
def init (self, newName) :
self.name = newName

wn

# CosmaeM cobaKy U yCTaHaBJIMBAEeM €€ UMH:
myDog = Dog ("Spot'")

# BroBecTu mMsa cobakyu, yOeIMTbCsa, YTO OHO OBUJIO YyCTAaHOBJIEHO
print (myDog.name)

# Crlemymmasd KOMaHna BENACT OWMOKY, IIOTOMY UYTO
# KOHCTPYKTOPY He OBJIO MNepemaHo MMM
# herDog = Dog ()

PesynbTar paboThl mpOrpaMMBI:

========= RESTART: C:/Python35-32/dog2.py =========

Tenepb AMs coOaku MNpUCBAMBACTCAd B MOMCHT €€ CO3JdaHUsd. B KOHCTPYKTOPEC YKa3aJin
self.name, T.K. B MOMEHT BBI30Ba KOHCTPYKTOpPa BMECTO self moacTaBUTCS KOHKpCTHLIﬁ

00BEKT, T.¢. myDOg.

B mpenpinymem npumepe ais oOpallieHUs K UMEHM cOOaKM Mbl BBIBOAMIIM Ha 3KpaH IOJIE
myDog . name, T.€., HIEPEBOS Ha SI3bIK PEAJIbHOTO MUPA, MBI 3aJI€3aJI1 BO BHYTPEHHOCTH 00BEKTa
U JO0CTaBajll OTTyJa MHQPOpPMalHUio. 3BYYMT >KYTKOBATO, MO3TOMY OOECHEUUM «TyMaHHbBIE)

METOIbI ISl pabOTHI C UMEHEM 00beKTa-cobaku (setName u getName):

class Dog:
name = ""
# KOHCTPYKTOpP BEIBHIBAETCHA B MOMEHT CO3JaHMA OOBEKTa 3TOTO Kjacca
def init (self, newName) :

self.name = newName
# MoxeM B JHO@OIZ MOMEHT BEBEIZBATHE MeTOII M M3MEHUTH VMHA cobaku
def setName (self, newName) :

self.name = newName
# MoxeMm B Ji0OOM MOMEHT BEI3BATHL METOI UM Y3HATH MMS CoOakwu
def getName (self) :

return self.name # Bo3BpamaeMm Tekylee ¥MId OOBEeKTa

# Cosmaem cobaky C HauUaJIbHEM MMEHEM:
myDog = Dog ("Spot")

# BoIBOOMM MMSA COOaKM:
print (myDog.getName () )

# YCcTaHOBMM HOBOE MMHA CcoOaKuM:
myDog.setName ("Sharik")

# IMocMOTPMM M3MEHEHUS MMEHMN :
print (myDog.getName () )

[TpoBepum, uTo BCe paboTaeT:
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========== RESTART: C:/Python35-32/dog3.py ===========
Spot

Sharik

>>>

Ynpaxnaenue 15.2
1. Harmmute Kof, OnMChIBAIONIMi Kiaacc Animal:
e 00aBbTE aTpUOYT UMEHH KUBOTHOT'O
e 1100aBbTE METOJ eat, BRIBOOIIIMN «HsIM-HsIM»
e 100aBbTE METOMBI getName n setName
e 1no006aBbTe MeToa makeNoise, BIBOAANIIMNA «Ms )KHBOTHOTO TOBOPHUT [ ppp»
e 1100aBbT€ KOHCTPYKTOp Kiaccy Animal, BeIBOAsImMNA «POIHUIOCH >KUBOTHOE HMS
JKMBOTHOT'O)

2. OcHOBHas MporpaMma:
®  CO3/1alTE )KUBOTHOE, B MOMEHT CO3JIaHUSI ONIPEACIIUTE €r0 UMS
®  y3HAWNTE UM JKMBOTHOI'O YEpE3 BBI30B METO/IA getName
® V3MEHUTE UMs )KUBOTHOI'O YEPE3 BBI3OB METONA setName
e BBI30BUTEC cat U makeNoise i )KHBOTHOTO

VYnpaxuaenue 15.3

Cozpaiite kmace StringVar st paboThl CO CTPOKOBBIM THUIIOM JAHHBIX, COJCPIKAIIHIA
METOJbl set U get. Merog set CIyKUT Il U3BMEHEHUSI COAEPKUMOIO CTPOKH, get — i
MOJIy4eHUsl coiep)kuMoro cTpoku. Co3paiite 00beKT Tuna StringVar U NPOTECTUPYHTE €ro
METO/IBI.

Ynpaxnenue 15.4

CozpnaiiTe kiacc Touka Point, MO3BOJSAIOMKN paboTaTh ¢ KOOpAUHATaMH (X, y). JloGaBbTe
HEOOXOIUMBIE METOIBI KJIacca.
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15.2. Hacneoosanue ¢ Python

OOBEKTHO-OPUEHTHUPOBAHHBIN IMOAXO0/ B IPOrPaMMUPOBAHUN TECHO CBSI3aH C MBIIUICHUEM
4yenoBeka, ¢ paboroit ero mamsatu. g Toro uytoObl HaMm Jyumie MmoHATH cBoicTtBa OOII,
paccCMOTpPUM MOJIENh XPAaHEHUS W W3BJICUCHHS WHGOpPMAIMU U3 MAMATH YelIOoBeKa (MOICIb
npennoxkena yaeasiMu Kommaszom u Ksummnanom)*. B cBoeM dkcrieprMeHTe OHH HCTIOIb30BaH
CEMaHTHUYECKYIO CETh, B KOTOPOI ObUIH MPECTaBICHBI 3HAHUS O KaHapehKe:

Ect )
Obiwnt - ; UmeeT KOXHbIN NOKpOB
YKnBoTHoe
L 4 - OBuraetcs
MmeeT Kpbinbs e =
MNTrua
MmeeT nepbs A ﬂeTaeT
2 J W
/7 N
/ Ma
/ N
/ w <
/ N
/ N
’ N
/ A S X :
/ ! E
) MoxeT netb S« _ ! Beicokui
KaHapenka ' Crtpayc
OHa xenTas He netaet

Hanpumep, «xanapeiika — 3To jxenTas ITULA, KOTOpasi yMEET MeTh, «IITULBI UMEIOT MepbsI
¥ KPBUTBbS, YMEIOT JIETaTh» | T. I1. 3HAHHSI B ATOH CETH MPEICTaBICHBl Ha PA3IMYHBIX YPOBHAX: HA
HIDKHEM YPOBHE pacroaratoTcs 0ojiee JacTHble 3HAaHUS, a Ha BepXHUX — Oonee obuue. [Ipu
TAaKOM TIOJXOJ€ JUIsi TIOHUMaHWs BBICKa3biBaHHMsA «KaHapelika MOXKET JIeTaTh» HEOOXOIUMO
BOCIIPOM3BECTH MH(OPMAIIUIO O TOM, YTO KaHapelKa OTHOCUTCS K MHOXKECTBY NTHII, U Y NTHII
€CTh O0IIee CBOMCTBO <JI€TaTh», KOTOPOE paclpoCTpaHsercs (Haciedyemcs) W Ha KaHapeek.
JlaGopaTopHble SKCHEPUMEHTHI MOKa3ajih, YTO PEaKLUUHU JIIOJeil Ha MpOCThble BONPOCH THIA
«Kanapeiika — 310 ntuna?», «Kanapeiika Moxer jerarb?» win «KaHapeiika MOXeT MeThb?»
paznnyarotces o BpemeHu. OTBeT Ha Bonpoc «MoskeT 1M KaHapeiika jJeTaTh?» TpeOyeT O0JbIIero
BPEMEHH, YeM Ha BOIIpoc «MoxkeT u kaHapeiika netsb». [1o MueHnto Komnunaza n Keuumasna, 3to
CBSI3aHO C TE€M, YTO MH(pOpMaIMs 3aTIOMUHAETCS YeJIOBEKOM Ha Hanbosiee abCTPaKTHOM ypPOBHE.
BmecTo TOrO 4TOOBI 3amOMWHATH BCE CBOWCTBA KAXKIOH NTHIIBI, JIOJM 3allOMHHAIOT TOJBKO
OTJIMYUTENbHBIE OCOOCHHOCTH, HAIpUMEp, JKENTHIH LBET M yMEHHE NeTh y KaHapeeK, a Bce
OCTaJIbHBIE CBOICTBA MEPEHOCSATCS Ha 0osiee aOCTPaKTHBIE YPOBHU: KaHapeHKa KaK MTHIA yMEeT
JeTaTh W TOKpbITA MEPhsIMH; NTUIBI, OyIyud >KMBOTHBIMH, IBIIIAT W MHUTAIOTCA U T. .
JelicTBuTEeNbHO, OTBET Ha BOINpoc «MOXKET M KaHapeWka AblmaTh?» TpeOyeT OOJbIIero
BpPEMEHH, T. K. 4EJIOBEKY HEOOXOAUMO MPOCIIEIOBATh 110 HEPAPXUHU NOHATHI B cBoel mamsatu. C
JPYTOii CTOPOHBI, KOHKPETHBIE CBOMCTBA MOT'YT MEPEKPBIBATh Oosiee 00MIHe, YTO TaKkkKe TpedyeT
MEHBILIET0 BpeMeHHU Ha 00paboTky nHpopmaruu. Hanpumep, Bonpoc «MOXKeT Jiu cTpayc JIeTaTb»

4 cm. I'appunosa T.A., Mypomues JI. 1. MHTennexTyanbHple TEXHOJIOTUH B MEHEPKMEHTE: HHCTPYMEHTBI U CUCTEMBI
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TpeOyeT MEeHbILIEro BpeMEeHH i OTBETa, 4eM Bonpockl «MMeeT nu ctpayc Kpbuibsi?» win «MosxeT

JM CTpayc AbIIIaTh?».

yHOMHHYTOG BBIIIIE CBOMCTBO HacCJICJOBaHMs HAIIJIO CBOC OTPAXXCHHUEC B 00BEKTHO-

OPHUEHTHUPOBAHHOM IIPOTrPAMMHUPOBAHNH.

K npumMepy, HE0OX0IMMO CO31aTh IPOrPaMMYy, COIEPIKAIIYIO OITMCAHKE Ki1accoB PaboTHHKa
(Employee) u Kimenta (Customer). DTu kiacchl MMEIOT OOIIHME CBOWCTBA, MPUCYIIHE BCEM
JIIOJISIM, TIO9TOMY CO3JaIuM 6aszosbiil kKinace Yemosek (Person) m Hacieayem OT HErO douepHue

kiaccel Employee u Customer:

Person

— T

Employee Customer

KOI[, OHI/ICBIBaIOH_II/Iﬁ HEPaAPXHIO KJIACCOB, IIPECACTABICH HUXKE.

class Person:
name =

wn

# uMa y go00ro UeJioBeKa

claa
Clals e

s Employee (Person) :
job title = "" # HamMeHOBaHME IOJDKHOCTM pPaboTHMKA

class Customer (Person) :
email = "" # mouTa KJIMEHTa

Co3maanM 0OBEKTHI Ha OCHOBE KJIACCOB U 3AIIOJIHUM UX ITOJIS:

johnSmith = Person ()
johnSmith.name = "John Smith"

janeEmployee = Employee ()
janeEmployee.name = "Jane Employee" # mnoJsie HaciemyeTcs OT Kjacca Person
janeEmployee.job title = "Web Developer"

bobCustomer = Customer ()
bobCustomer.name = "Bob Customer" # moje HacjemyeTcsa OT kjlacca Person
bobCustomer.email = "send me@spam.com"

B ob6bekrax kiaccoB Employee n Customer MOSBWIOCH MOJE name, YHACIEIOBAaHHOE OT

KJj1acca Person.
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[TomMuMO mosIel 6a30BOro Kilacca MPOUCXOAMUT HACIEI0BAHUE METOIOB!

class Person:
name = ""
def init (self): # xoHCTpykTOp 6as30BOTO KJjacca
print ("CozmaH uejioBek")

class Employee (Person) :
job title = ""

class Customer (Person) :
email = ""

johnSmith = Person ()
janeEmployee = Employee ()
bobCustomer = Customer ()

PesynbTar paboThl MpOrpaMMBI:

========= RESTART: C:\Python35-32\person.py =========
Co3maH 4YeJsioBEK

CosmaH UeJIOBeK

CosmaH UeJIoBeK

>>>

Takum 06p330M, Inpu CO3aaHUuKU 00BEKTOB BBI3BIBAETCS KOHCTPYKTOpD, YHaCHCHOBaHHbﬂi oT
6azoBoro kiacca. Eciou AO0YCPHHUC KHaCCBICOHGPXQHTCOGCTBGHHHB MCTO/JBI, TO BBIIIOJIHATHCA

OyIyT OHH:

class Person:

name =

def init (self): # xoHCTpykTOp 6as30BOTO KJlacca
print ("Cozsman uejoBek")

nwn

class Employee (Person) :
job title = ""
def init (self): # KOHCTPYKTOP IOYEpPHEIrO KJjacca
print ("Co3man paboTHUK")

class Customer (Person) :
email = ""
def init (self): # KOHCTPYKTOpP IOYEpPHEIO KJjacca
print ("CosmaH mokynaTeJsb')

johnSmith = Person ()
janeEmployee = Employee ()
bobCustomer = Customer ()

Pe3ynbraT paboThl IPOrpaMMBbL:

>>>

========== RESTART: C:\Python35-32\person.py
CosmaH UeJIOBEK

Co3maH pa®oOTHUK

CosmaH OOoKyIlaTeJlb

>>>

Buaum, 4To B MOMEHT CO3/1aHUS 00BEKTa BBI3BIBAETCSI KOHCTPYKTOP, COJIEPIKAIIUNCS B JOUEPHEM
KJiacce, T.€. KOHCTPYKTOP JOYEpPHETO Kilacca Mepeornpeieni KOHCTPYKTOp 0a30BOTo Kiacca.
[Topoii TpeOyeTcs BbI3BaTh KOHCTPYKTOP 0a30BOro Ki1acca U3 KOHCTPYKTOpa JOYEPHETo Kiacca:
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class Person:
name = ""
def init (self):
print ("Cozsman uejoBek")

class Employee (Person) :

job _title = ""
def init (self):
Person. 1init (self) # BH3BHBaeM KOHCTPYKTOpP 6as30BOTO KJjacca

print ("Cozsnman paboTHUK")

class Customer (Person) :
email = ""
def init (self):
Person. 1init (self) # BH3BHBaeM KOHCTPYKTOpP 6as30BOTO Kjacca
print ("Cosman mokynartesb')

johnSmith = Person ()

janeEmployee = Employee ()
bobCustomer = Customer ()

Pesynbrar paboThl MpOrpaMMBbl:

========== RESTART: C:\Python35-32\person.py
Cos3maH 4YeJioBEK

CosmaH UeJIoBeK

CozmaH pa®oOTHUK

CosmaH UeJIOBeK

Cos3maH HoKylaTeJlb

>>>

Ynpaxaenue 15.5

1. Hamumure kox, onuckiBaronmii kiace Animal:
a) Jlo6aBbTe aTprOyT MMEHH KUBOTHOTO.
b) Jo6aBbre MeTosx eat, BeiBo Nl «HAM-HIMY.
c) JMob6assTe MeToasl getName u setName.
d) Jo6aBsTe Mmeton makeNoise, BeiBojsmii «Ms KHBOTHOTO TOBOPHUT ['ppp».

e) Jlo6aBbTe KOHCTpYKTOp Kiacca Animal, BeiBopsimuii «PoanIoCs sKHBOTHOEY.

2. ITycts Animal 6yaer poautensckum s kiaacca Cat. Merox makeNoise kiracca Cat BeIBOgHT
«UMs xuBOTHOTO TOBOPUT Msiy». Konctpykrop kimacca Cat BeiBoguT «Pomuiics KOT», a Takke

BBI3BIBAET POJAUTEIHCKUN KOHCTPYKTOP.

3. Ilycte Animal Oynetr poautensckum i kiaacca Dog. Merox makeNoise s Dog BeiBoauT
«Ums xuBotHOrOo rooput I'aB». Koncrpyktop Dog BwiBogut «Poauiack cobakay, a Takxke

BBI3BIBACT pO,[[I/ITCJ'IBCKI/Iﬁ KOHCTPYKTOP.

4. Ocnosnas npoepamma. Kon, co3garoniuii Kota, AByX cO0aK U OJHO MPOCTOE KUBOTHOE. JlaiiTe
UMs KaXJIOMY XHBOTHOMY (4uepe3 BbI30B MeToq0B). Kox, Bei3biBaromuii eat u makeNoise mis

KaXJ10T0 ) XKUBOTHOTO.
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15.3. Uepapxus nacnedosanus ¢ Python

B Python Bce co3maBaemble Kiacchl HaclenyroTcs oT kKiacca object. Cozmamum Kiace
(coOCTBEHHBII THIT JaHHBIX) Point, B KOTOPOM ONPEAEINUM (IIEPeonpeaeInM METOIbl 6a30BOT0o
Knacca object) cnenuanbHele MeTOABl  init ,  eq ,  str

class Point:

def init (self, x=0, y=0): # KOHCTPYKTOP yCTaHaBIMBaeT KOOPIMHAaTEl
self.x = x
self.y = vy

def eqg (self, other): # MeTonm IJig CpaBHEHUS IBYX TOUek
return self.x == other.x and self.y == other.y

def str (self): # MeTom miIg CTPOKOBOTO BEBOIA MHOOPMALIMM
return " ({0.x}, {0.y})".format (self)

def func(self): # nouHamofuTcsa B cienyoleM IpuMepe
return abs(self.x - self.y)

a = Point () # cosmaem oOBbekT, o yMosuaHuw x=0, y=0
print(str(a)) # 3meck BHBHBaeTca MeTonm _ str  xjacca Point

# nomuas ¢opma Point. str (a)

b = Point (3, 4)

print (str (b))

b.x = -19

print (a.func())

print (str (b))

print(a == b, a != b) # BH3HBaeTcd MeTOn _eq

# nmosHas QopMa nOnA cCpaBHeHMA a == b uMmeerT BuMA: Point. eq (a, b)

PesynbraT paboThl MPOrpamMMBL:
>>>

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

-19, 4)
False True
>>>

CxeMaTU4HO HEpapXud KJIaCCOB UMECT CJ'ICI[y}OH_II/Iﬁ BU.
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[Tosmyyaercsi, 4TO 3a BCEMH OINEpalMsIMH HaJ OOBEKTAMH CTOST BBI30BBI COOTBETCTBYIOIIHX
METOJIOB. 3a KaXJIOW CTAaHAAPTHOM oOmepanueil Hax OOBEKTaMH 3aKperieH COOCTBEHHBIN
CHeHATbHBIN METO/I (ITPH CII0KEHUE BBI3BIBACTCS METOJT __add

U T.0.).
3aMeTHM, Y4TO MBI HE EPEONPEASIIUIM CIELHaIbHbIH METOA ( ne ) JuIs HepaBeHCTBa

a != D, Ho Python cMor BBHINOJHUTE CpaBHEHHUE, T.K. TPHUHSJ €ro pe3ysbTaT 3a 00paTHbIH K
paBEHCTBY (BBI3OB MeTOa g ).
Hacnenyewm ot knacca Point knacc Circle:

__&d

(other)

{ object :
i init__() ;
! eq__() !
i str__() :
N e mmm e r _________ ,’
________ | AN
7 Point N
Cox
i y i
i func() '
E init_ ()
Pooo—ed_ 0
! str_ () .'
N U .
SN | A
Circle
i x ;
e y ;
' radius !
E func()
i __init_ _() 1
: area()
! circumference() !
Lo__eq_ ()
__str_ () ;
HMcxomupiit kog knacca Circle:
import math
class Circle (Point) :
def init (self, radius, x=0, y=0):
super (). init (x, y) # BBIBOB KOHCTPYKTOpa 06a30BOTO KJjacca
self.radius = radius
def area(self): # myomanb OKPYXHOCTHU
return math.pi * (self.radius ** 2)
def circumference (self): # namMHa OKPYXHOCTU
return 2 * math.pi * self.radius
def eq (self, other): # cpaBHeHMe IOBYX OKPYXHOCTEN
return self.radius == other.radius and super().
def  str (self): # BuBOH MHOOPMALMM B BMUIE CTPOKU
return " ({0.radius}, {0.x}, {0.y})".format (self)
circle = Circle(2) # cozmaem o6bwerkT, radius=2, x=0, y=0
circle.radius = 3
circle.x = 12
a = Circle (4, 5, 6)
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b = Circle (4, 5, 6)

print(str(a)) # sBmech BHBHBaeTCA CHeUMaJbHEM MeTOonm  str ()
print (str (b))

print (a == Db) # 3Iechb BHSHBAETCH CIeLMaJIbHEM METOI _eq (O

# mosiHaa dopma BEIZOBaA MeToma mJig a == b: Circle. __eq_ (a, b)
print(a == circle)

print(a != circle) # oTpuuaHmMe pesyibTaTa BH30Ba MeToma _ eq ()

# BHIZOB MeToma 0az30BOTO KJlacCa M3 IOUEepHEeTO HAaBHBAETCS NOJMMOPGHM3MOM:
print (circle.func())

PesynbraT paboThl IpOrpamMMBL:

Ta6JII/IHLI CIiICIraJIbHbIX MeTO,I[OB45:

__eq__(self, other) self == other
__ne__(self, other) self != other
__ It (self, other) self < other
__gt__(self, other) self > other

__le__(self, other)

self <= other

__ge__ (self, other) self >= other
__add__(self, other) self + other
__sub__(self, other) self — other
__mul__(self, other) self * other
__floordiv__ (self, other) self /[ other
_ truediv__ (self, other) self / other
__mod__(self, other) self % other
__pow__(self, other) self ** other

_str__(self) str(self)
__repr__(self) repr(self)
__len__(self) len(self)

45 https://docs.python.org/3/reference/datamodel.html#special -method-names
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I'JTIABA 16. PABPABOTKA IPUJIOKEHUH C TPA®UYECKHUM UHTEP®EVCOM
16.1. Ocnosvl pabomet ¢ modynem tkinter

SI3p1k Python mo3BosisieT co3naBaTh NPUIIOKEHHS C rpaduueckuM UHTepdeiicom, s 3TOro
UCTIONIB3YIOTCS  pa3iuyHble rpaduyeckue OuOmmorekn. OCTaHOBHMCS Ha PAacCMOTPEHUHU
CTaHIApTHOU (BXOIUT B CTAHIAPTHBIN KoMILUIeKT Python) rpaduueckoii 6ubnuorexu tkinter.

[TepBeiM neom npu padore ¢ tkinter HeoOxoaumMo co3aarh riIaBHOE (KOPHEBOE) OKHO, B
KOTOPOM DPa3MEUIalOTCA OCTaJbHBIE TpaUuecKue O>IEMEHTH — BHDKETHL. CyIIecTBYIOT
pasTMYHBIE BUKETHI'0 HA BCE CIIydaM JKM3HH. IS BBOJA TEKCTA, BHIBOJA TEKCTA, BBINAJAIOIIEE
MeHIO U 11p. HekoTopeie BUIKETHI ((peiiMbl) UCIIOIB3YIOTCS ISl TPYIITAPOBKY IPYTHX BUIKETOB
BHYTpH ceOs. EcTh crenuanbHbIii BHIDKET KHOIKA, NMPH HaXaTUW HA KOTOPBIH MPOUCXOMSAT
HEKOTOpbIE COOBITHS (COOBITHSI MOYKHO 00pabaThIBaTh).

CxeMaTH4HO TJIaBHOE OKHO C Ha60pOM BUIKCTOB I/I306pa)KeHO Ha CJ'IC,Z[YIOH_[Cﬁ cXeMe.

Bupxet ans
BbIBOAA TEKCTA ~ __ e e | KopHesoe okHO
Ha 3KpaH S~ : | _ =~ (dyHnameHT, Ha
~ I -
™ TekcTomoe none... L e koTopom Gyaem
. I CTPOUTL
1 : BUOKETHI)
1
I
! TekcToBOE Mone... !
1 I‘ -~
I -~
I | ~
____________________ ~
~ - -
S - Dpelm-KoHTENHED,
roe BUoKeTbI
BumpkeT-kHONKa. MOXHO
Pearnpyet Ha PR N Haxmun Ha meHs rpynnuposarb
cobbITHA -
(HaxaTne
KHOMKW),
HaxoawTcA B

KOpHEBOM OKHE

B otnmensHoMm (aiiie (mytkl.py, Ho He ¢ mMeHem tkinter.py!) BBIMOIHHM CIEAYIOIIYIO
NPOCTEHIITYIO IPOrpaMMy JJIsl OTOOpPaKeHHUsI TIIABHOTO OKHA!

# IonkJiwyaeM MOIYJb, COIepXammy MeTonsl Iy pa®oTH C Ipadmuxon
import tkinter

# Cosmaem TJlaBHOEe (KOPHEBOE) OKHO,

# B mepeMenHyl window 3anmMcCEHBaeM CCHJIKY Ha o6BbekT kjacca Tk
window = tkinter.Tk()

# 3BamaeM oOpaboTumMk COCBITMM OJIS KOPHEBOI'O OKHAa
window.mainloop ()

46 [lepeucHb BUIKETOB
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Pe3ynbrar BhIMOIHEHMS TPOTPaAMMBL:

[TosiBUI0CH OJTHOLIEHHOE OKHO, KOTOPOE MOKHO CBEPHYTb, PACTAHYTb UM 3aKpbITh! U 31O

TOJIBKO TPHU CTPOYKHU KO,I[a!

I'paduueckue (OKOHHBIC) TPHIONKEHUS OTIMYAIOTCS OT KOHCOJIBHBIX (0€3 OKOHHBIX)
HanuuueM 00paboTku coOBITUH. [IJIs KOHCOJBHBIX MPHIOKEHUH, C KOTOPBIMH MBI paboTamn
paHee, He TpeOOBAJIOCh OMPEACIIATh, KaKyl0 KHOIKY MBIIIN U B KAKOW MOMEHT BPEMEHU Haxkal
MOJIb30BaTEIbh MPOTpaMMbl. B OKOHHBIX MPUIIOKEHUSX BAKHO HAXKaTHE MBIIIU, T.K. OT 3TOTO
3aBUCHUT, HAIIPUMED, KAKOW MyHKT MEHIO BHIOEPET MOJIb30BATEIb.

CrneBa Ha cxeMe MMOKa3aH alirTOPUTM PabOTHI KOHCOJIBHOM TPOrpaMMBI, CIIpaBa — MPOTPaMMBbl

¢ rpaduyeckum nHTEpEiicom:

L aaflycx J

/ YreHue BXOAHbIX AAHHBIX /

O6paboTka
v

BbiBog peaynbratos

!

3aseplueHue

TunuyHan
KOHCONbHAA
nporpamma

-
3anyck

!

.

Co3panue rpaduyeckoro
uHTepdeica

v

3anyck unkna

06pa6oTku COGLITUNA

Ectb cobbitne
Ana 06paboTku?

Mony4eH 3anpoc
Ha 3aBepLUBHUE Y.

==

O6pa6orka

THNHYHAA nporpamMma
C rpahuyeckum
HHTEphencoM
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J1. 1O. ®enopoB. «OCHOBHI IPOTPaMMHPOBAHHS Ha IPAMeEpeE s3bIka Pythony»

Crnenyroniuii npuMep 1EMOHCTPUPYET CO3AaHue BUKeTa Label:

import tkinter

window = tkinter.Tk()

# CosmaeM OOBEKT-BUIXET kJjlacca Label B KOpHEBOM OkKHe window
# text - mnapamMeTp i 3amaHus OoToOpaxaeMoro TeKCTa

label = tkinter.Label (window, text="3T0 TexcT B okHe!")

# OTobpaxaeM BMIXET C [IOMOUIILI MeHeIkepa pack

label.pack ()

window.mainloop ()

PesynbraT paboThl IPOrpamMMBbL:

o x

3TO TEKCT B OKHE!

Crnenyronuii mpuMep IEMOHCTPUPYET pa3MEIICHIE BUIDKETOB BO peiiMe:

import tkinter

window = tkinter.Tk()

# Cozmaem dperM B IJIaBHOM OKHE

frame = tkinter.Frame (window)

frame.pack ()

# Co3maeM BUIXETH M INOMemaeM uX BO ¢perime frame
first = tkinter.Label (frame, text='First label')
# OrobOpaxaeM BUIXET C [IOMOIBI MeHeImxepa pack
first.pack()

second = tkinter.Label (frame, text='Second label')
second.pack ()

third = tkinter.Label (frame, text='Third label')
third.pack()

window.mainloop ()

[Ipumep BBINOIHEHUS TPOTPAMMBI:

First label

Second label
Third label
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MO>KHO U3MEHATH mapaMETphI dppeﬁMa B MOMCHT CO31aHUs O6’B€KTa47:
import tkinter

window = tkinter.Tk()

frame = tkinter.Frame (window)

frame.pack ()

# MoxeM MB3MEHATH NapaMeTpr bpermMa :

frame2 = tkinter.Frame (window, borderwidth=4, relief=tkinter.GROOVE)
frame2.pack ()

# PasMemaeM BUIXeT B nepBoM bdpermve (frame)

first = tkinter.Label (frame, text='First label')
first.pack()

# PasmMemaeM BUIXETH BO BTOpOoM odpermve (frame?2)

second = tkinter.Label (frame2, text='Second label')
second.pack ()

third = tkinter.Label (frame2, text='Third label')
third.pack ()

window.mainloop ()

¢+- =

First label

Second labe

Third label

B cnenyromiem mpumepe st oToOpaskeHusi B BUDKeTe Label coaepKHUMOro MEpPEeMEHHOI,

UCIIONIB3yeTCs epeMeHHas data kimacca StringVar (u3 moayns tkinter). B nambHeiiem

W3 MPUMEPOB CTAHET MOHATHEE, MoYeMy B tkinter HCHOIB3YIOTCS EPEMEHHBIE COOCTBEHHOTO
48

KJlacca™.

import tkinter

window = tkinter.Tk()

# Cosmaem o0ObekT kJylacca StringVar m npucBamBaeM ykaszaTesb Ha Hero data
# (cozmaeM CTPOKOBYK INEepeMeHHY, C KOTopo¥ ymeeT paborars tkinter)
data = tkinter.StringVar ()

# MeTonm set xiyacca StringVar HO3BOJISET M3MEHUTH COLNEPXMMOE IE€PEMEHHON:
data.set ('IJauHele B okHe')

# textvariable mpmcBamBaeM CCBUIKY Ha CTPOKOBHI OOBEKT M3 HIepeMeHHOM data
label = tkinter.Label (window, textvariable=data)

label.pack ()

window.mainloop ()

47 http://effbot.org/tkinterbook/frame.htm
4 Tkinter monepxuBaeT paboTy ¢ HepeMeHHLIMH KIaccoB: BooleanVar, DoubleVar, IntVar, StringVar
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I. 10. ®enopo. «OCHOBBI MPOTpaMMHUPOBAHUS Ha MpUMepe s3bika Pythony

Pe3ynbrar BhIMOIHEHUS POTPaMMBbL:

| JaHHEIE B OKHE

16.2. lllabaon «Mooenv-6uo-konmpoanepy Ha npumepe mooyis tkinter

Craenyromuil mpuMep MOKa3bIBaeT, KAKUM 00pa3oM HCIOJIb30BaTh BUKET (Entry) s
BBOJIA JAaHHBIX:

import tkinter

window = tkinter.Tk ()

frame = tkinter.Frame (window)

frame.pack ()

var = tkinter.StringVar ()

# OOHOBJIEHME COIEPXMMOTO IMEPEMEHHOW MNPOUCXOIMUT B PEeXMME PeajIbHOTO BPEMEHU
label = tkinter.Label (frame, textvariable=var)
label.pack ()

# [pobyem HabpaThb TEKCT B NOSBMBIIEMCs I[IOJIe IJiS BBOIA
entry = tkinter.Entry(frame, textvariable=var)
entry.pack ()

window.mainloop ()

3amycTuM nporpammy U nonpodyem HabpaTb MPOU3BOJIBHBINA TEKCT:

Buaum, 94TO TEKCT, KOTOPBIM MBI HAaOWpaeM, MTHOBEHHO 0TOOpakaeTcs B OkHe. [/leso B TOM, 4To
BUDKETHI Label u Entry HCIONB3YIOT U BEIBOJIA M BBOJIA TEKCTA COOTBETCTBEHHO OJIHY U TY
e MepeMeHHyl0 var kiacca StringVar. [logoOHas cxema paGoOThl OKOHHOTO MPHIIOKEHUS
YKIIaJBIBACTCSI B YHHUBEPCAIbHBIN wabnion (nammepn), KOTOPbIA Has3biBaeTcs «Modenb-6uo-
xonmponnepy (Model-View-Controller umm MVC)*.

B obmiem Bume moa moodenvio (Model) monumarot crocod XpaHeHHs JaHHBIX, T.e. KaK JaHHbIC
XpaHATCs (HampuMep, B MEPEeMEHHOW Kakoro kiacca). Bud (View) ciykuT uis 0TOOpaKeHHS
nanHbIX. Konwmponnep (Controller) orBedaet 3a 00pabOTKy JaHHBIX.

4 [Tarrepn MVC nonyuun IKUpOKoOe pacipoCTpaHEHUE TIPH pa3paboTKe Be6-NPUI0kKeH i
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Crnemyromias cxema Imoka3bIBaeT CBs3b Bcex KoMIoHeHToB Mojaenu MVC:

Mopaens: Bua:
XpaHeHue B oTobpaxeHve
nepemMeHHoM COQEPKUMOro
Tuna StringVar nepemMeHHoun

KoHTponnep:

mMoamdukaums

nepemMeHHon

rocrne Haxartus

KHOMKW

HuTepecnas ocooernocts MVC B ToM, 4TO B CiTy4ae U3MEHEHHUS KOHTPOJIEPOM JaHHBIX (KaK 3TO
OBLIO B MPEIBIYIEM IIPUMEPE C U3MEHEHUEM TIEPEMEHHOM vVar), «IOChUIAETCS CUTHAI 610y 00
0TOOpaXEHUH U3MEHEHHOM MEpEeMEHHOH (IepeprCcoOBKE OKHA), OTCIO/Ia MOIy4YaeTcss OOHOBICHUE
TEKCTa B PeKHUME PEATHbHOTO BPEMEHHU.

Crnenyronmii npuMep ASMOHCTPUPYET BO3MOXKHOCTH OOpabOTKM COOBITHI NpU HAKATUHA HA
KHOIIKY (BHIDKET Button):

import tkinter

# KoHTposuiep: GbyHKUMS BESEHBAETCS B MOMEHT HAaXaTusd Ha KHOIKY
def eclick():
# MeTOom get BO3BpamaeT TeKyllee 3HAUEeHMEe counter
# MeTonm set ycTaHaBJIMBaeT HOBOE 3HaueHMe counter
counter.set (counter.get () + 1)

window = tkinter.Tk()

# Mogmenb: cosmaeM OBLeKT kJjacca IntVar

counter = tkinter.IntVar ()

# OBHyJIgeM COS3IaHHBIM OOBLEeKT C [OMOULI MeToma set
counter.set (0)

frame = tkinter.Frame (window)

frame.pack ()

# CosmaeM KHONKY U yKas3pBaeMm obpaborumk (byHxumsa click) nopm 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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J1. 1O. ®enopoB. «OCHOBHI IPOTPaMMHPOBAHHS Ha IPAMeEpeE s3bIka Pythony»

Pe3ynbTat BHINOSHEHUS! IPOrPAMMBI:

boee cioxHBII NpUMep ¢ AByMsI KHOIIKAMH U IBYMsl 00paborunkamu coObituii (click up,

click down):

import tkinter

window = tkinter.Tk()

# MomeJsib :

counter = tkinter.IntVar ()
counter.set (0)

# IBa KOHTpPOJUIEPA:
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 ()

PesynbraT paboThl MpOrpamMMmBL:
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H3MeHeHne mapaMeTpoB 10 YMOJIYaHHIO pu padoTte ¢ tkinter

TKinter mo3BossieT U3MEHSTH TapaMETPhl BUIKETOB B MOMEHT UX CO3/IaHU:

import tkinter

window = tkinter.Tk()

# CosmaeM KHOIKY, M3MeHseM WpUbT C [NOMOULI KopTexa

button = tkinter.Button (window, text='Hello',
font=('Courier', 14, 'bold italic'))

button.pack ()

window.mainloop ()

P €3yJIbTAT BBIIIOJHECHUS IIPOTPAMMBI:

B cnenyromem npumepe U3MEHAIOTCA MapameTpsl BUpkeTa Label:

import tkinter

window = tkinter.Tk()

# VismeHsgeMm GOH, LBET TeKCTa:

button = tkinter.Label (window, text='Hello', bg='green', fg='white')

button.pack ()
window.mainloop ()

PGSYHLTaT BBIIIOJTHEHUSI IIPOTPAMMBI.

) x

MeHnexep pacrosiokeHus (reoOMeTpun) pack TOXKe 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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Pe3ynbpTar BHIOSHEHUS! IPOTPAMMBI:

Juas cnpaBku. MeHemxepbl pacnoJioxeHusi (reoMeTpHu)

Tkinter mMeeT HECKOJIBKO CIOCOOOB s pa3MmemicHus BumkeToB. Cpenu HuX: pack-
MEHE/Kep, KOTOPBI MBI UCIIOJIB30BaIM paHee, grid-MeHepKep sl 3aJjaHusl CTPOKH U cToJI0a
JUIsl pa3MeleHust BujpkeTa u place-mMenemkep uist 3aJaHusl KOOPAWHAT PACIIONIOKCHUS BUKETA!

master
widget.pack (side = RIGHT) widget

grid-meHexep master

pack-meHegxep

widget.grid (row=0, column=1)

place-meHenxep master

widget.place (x=200, y=150) ‘

OCOOCHHOCTD CIIEAYIOIIEro MpUMepa B TOM, YTO BBEJACHHBIH TEKCT (depe3 BHKET Entry)
oToOpaxkaeTcsi Ha 9KpaHe (depe3 BUKET Label) TONBKO B MOMECHT HAXKaTUS! KHOIKHU (BHIDKET
Button), a He B pealibHOM BPEMEHH, KaK 3TO ObUIO paHbLIE:

import tkinter

# BHISBHIBA€TCS B MOMEHT HaXaTMsd Ha KHOIKY :

def click():
# IonyyaeM CTPOKOBOE CONEPXMMOE I[IOJIS BBOIA C IOMOIBI MeToma get
# C nomompbio config MOXeM M3MEHUTH OTOOPAXAEMEHI 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 ()

# IpuBsasLBaeM 0OpaboTuMK HaxaTuUsa Ha KHONKY kK OyHkumy click
button = tkinter.Button (frame, text='lleuars!', command=click)

button.pack ()
window.mainloop ()
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Pe3ynbrar BhIMOIHEHUS POTPaMMBbL:

¢ - "IEN

11111

111111

[Meuars! |

VYnpaxuaenune 16.1
Hanummre nporpammy, nepeBosulyro rpagycel no @apeHreity B rpagycel o Llenscuro.
WnTepdeiic paboThl ¢ IporpaMMoii peICTaBICH HUXKE.

® 0060 tk ® 00 tk
Temperature in Fahrenheit: Temperature in Fahrenheit:
| 72|
22.22222222222222
Convert Convert
Quit Quit

Ynpaxuaenue 16.2

Hanwumure nporpamMMy, KoTopasi 0ToOpaXkaeT CiydaiiHOe CIIOBO Ha PYCCKOM sI3bIKe (THIT
naHHbIX dict). [Toms30Baresb MbITACTCS yraaarh €ro Ha aHTIMHCKOM (HITH IPYTOM SI3BIKE).
JIOTIOTHATEIHPHO OTPAHUYUTE Pa0OTy MPOTPAMMBI IO YUCITY HETPABUIIHHO yTaIaHHBIX CJIOB.

VYnpaxuaenune 16.3*

Hanummure nporpammy, KOTOpash MO3BOJSET IPOU3BOJIBHBIM TEKCT, BBEIACHHBIA C
KJIaBUATYPBI, 10 HAYKATUIO KHOIIKM COXPAaHUTh B OOBIYHBIN TeKCTOBBIN (haiin n1bo B ¢aiin HTML-
¢opmara (Tun daiina yka3bIBaeTCs ¢ IOMOIIBIO BBITA/IAIOIIETO MEHIO).

Ynpaxnenue 16.4
Pa3paborate mporpammy co ciaeayrolmuM rpaguueckuM HHTEpdencoM, IpearycMOTPETh
00paboTKy BO3MOKHBIX OLTHOOK.

MporpamMma Ans BIYUCNEHUA 06beMa cepbl

PesynbTar = O6pa6oTka OWNGE0K BBOAA

BbIYMCNEHWIA:

BblMncAnTL

Bbinagatowynii HTML-0KYMEHT ¢
Ccn1coK HTML-Teramu

COXpaHnTh

TekcT | -

HTML  “T
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. 1O. ®enopoB. «OCHOBBI IPOTpaMMUPOBAHHS Ha IPHMepe s3bIka Python»

I''TABA 17. KIMEHT-CEPBEPHOE ITPOI'PAMMMWPOBAHHUE B PYTHON

Python conepskut cTaHaapTHBIE MOLYIIH C, O3BOJISIONINE OOPATUTHECA K YAaJIeHHOMY BeO-
cepBepy 1Mo MPOTOKOIY pukiIagHoro ypoHs HT TP, nanpumep:

>>> import urllib.request as ur

>>> url = "http://www.ya.ru:380"

>>> conn = ur.urlopen (url)

>>> print (conn)

<http.client.HTTPResponse object at 0x0000003E9CD98630>
>>> data = conn.read()

>>> print (data)

b'<!DOCTYPE html><html class="i-ua_ js no i-ua css_standart =
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\xba\xdl\
x81</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\x
bd\xd0\xb0\x...

>>> print (conn.status)

200

>>>

[TepemenHnast conn sIBIeTCA 00BeKTOM Ki1acca HTTPRe sponse, MeTod read NPeaoCTaBIIsIET
uH(popMalrio 0 BeO-cTpaHulle, status cogepxut ko craryca HT TP-otsera.

Python 3apanee He 3HaeT, 4TO Oy/IET MepPeIaBaTHCS 1O CETH, IIO3TOMY UCIIOIB3YETCS CIIEIIUATbHBIH
THII JaHHBIX bytes (6aiiTOBbIE CTPOKH):

>>> type(b'foo')

<class 'bytes' at 0x65CFC1D8>
>>> b'foo'.decode ('utf-8")
'foo'

>>>

Crenyromast KOMaH/1a, BBHIIOJIHEHHAs B KOMaHIHOM CTPOKE, 3aI1yCKaeT JOKaIbHbIN BeO-cepBep Ha
nopty 8000:

$ python -m http.server

%0 [Tonpo6ree: 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
Mpunoxenue 1:
ceTeBoi nopt 1
Npunowenne 2 :
ceTeBoii nopt 2
Npunowenue 3 :
ceTeBoii nopt 3 HK

Cetesoit IP-agpec nK1 MpunomweHue 1:
ceTeBoii nopt 1

CeTeBoii nopT NpunoxeHus + IP-agpec MK1 = cokeT1 Mpunometue 2 :
ceTeBoi nopr 2

Mpunoxenue 3 :

Kn Me HT ceTeBo# nopt 3

Cetesoin IP-agpec MK

CeTteBor nopT npunoxenus + IP-agpec MK = cCOKkeT

Cepeep

Hnsa unentundukanuu [IK B cern mpumenstorcs IP-ampeca, manpumep, 192.168.0.3. Ha TIK
paboraer 00JIbIIOE YHCIIO CeTeBbIX mpuioxenui (SKype, Telegram u np.), mostomy, uroos! [TK
OIPENIEIIUTh, JJISl KAKOTO IMPHJIOKEHHs MMOCTYIHIN JaHHBIC, HEOOXOIUMO KaXJIOMY CETEBOMY
NPUIOKESHUIO IPUCBOMTH YHUKATIBHBIN HOMEp — CeTeBO# mopt (Hanpumep, SKype ucmosbzyet 80
u 443 nopter). Cesska «IP-aapec, cereBoii mopT» HasbiBaercsi cokemom (Socket). CokeTb
MPEAOCTABIIAIOT MPOTPAaMMHBIN UHTEpP(DEIC 11 ceTeBOro B3anuMoiecTBus. BriepBrie oHM ObLTH
peanusoBaHbl Ha s3bike Cu B cucteme BSD. Python umeer Betpoennbiii Momyns socket 2.
CereBoe B3aMMOJICCTBHE TIPOMCXOIWT TOCPEICTBOM KIIMEHT-CEPBEpHOro oOMeHa
JAHHBIMM, TJ€ KJIMEHT — 3arpamuBaeT (OTHpaBiIsIeT) JaHHbIe, cepBep — 0OpabaThIBaeT JaHHbIE,
MOJIydeHHBbIE OT KiaueHTa. Hampumep, BeO-KIMEHTOM sIBIsieTCsi Opay3ep, a BeO-cepBEpOM —
ynanenHsi [1K, cnoco6nsbrit 06padateiBate HT TP-3anpocsl, moctymaromue ot 6paysepa.
PaccmoTpuM mpuMep cepBEpHOTO M KIMEHTCKOTO MPHUJIOKEHHWH, HAIMCAHHBIX Ha SI3BIKE
Python. BaxHo, 4TOOBI KIIMEHT U CepBep 3aIllyCKaUCh B pa3Hbix dk3emiusipax IDLE, T.e. IDLE
HEOOXO0IMMO 3aITyCTUTh JIBa pa3a M B OT/ICIHHOM OKHE CHadalla 3alyCTUTh IPOrpaMMy-CcepBep, a
3aTeM B IpyrOM OKHE 3aIlyCTHTh IPOrpaMMy-KJIUEHTA.
KnmenT-cepBepHoe B3anMO/ICHCTBHE B HAIIEM IpUMeEpe OyIeT MPOUCXOANUTh Ha OJTHOM U TOM K€
I1K, mostomy B kauectBe |P-anpec ykaspiBaem 127.0.0.1.

51 https://docs.python.org/3/library/socket.html
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Cepaep (0OpabaThIBaCT MOCTYAIOININE 3APOCHI OT KIMCHTA):
import socket # IIOIOKJIYWaeM MOIOYJIb IIJIA BSaMMOHeﬁCTBMH I1IO0 CeTu

HOST '127.0.0.1" # IP-ampec mid KJIMEHT-CepBEpHOTO oOMeHa Ha omHoM IIK
PORT = 50007 # mopT MIOSHTUOMUMPYET NpOoTpaMMy-CepBep Ha IaHHoM IIK
# cosmaeTcsa NPOTPaMMHEIM COKET C TapaHTupoBaHHOM (SOCK STREAM)

# mocTaBkOM HAaHHHIX (mpoTokojyi TCP) :

s = socket.socket (socket.AF INET, socket.SOCK STREAM)

# coxer mpmesaswBaeTcsa (bind) x IP-ampecy M CeTeBOMYy MOPTY IJiS TOTO,

# uTOOB OOpabaTHBATHL MNOCTyIAaKIMe BalpPOCH:

s.bind ( (HOST, PORT))

# cepBep caymaeT (listen), oxumaeT BXOOHBE COEIVMHEHMS OT KJIMEHTA:
s.listen (1)

# B MOMEHT, KOI'a OT KJIMEHTa IIOCTYIIMJI 3allpOC Ha COeIVMHEHME, BBISEIBAETCHA
# MeTOonm accept, KOTOPEM NPUBOOUT K CO3IOAHMIO HOBOTO COKeTa

# (BammceHBaeTCs B IepeMeHHyln conn) . IaHHYW ONepalMrio MOXHO CPaBHUTH C

# mocTynijeHmeMm TejlebOHHOTO BBOHKA Ha KOoMMyTaTop (listen), KOTOpPEHIM

# mnepeHampaBJIsgeT 3BOHOK K KOHKPETHOMY OIlepaTopy (accept) M cHOBa

# IIepexXxogmT B PEXVMM OXUIAHMA:

conn, addr = s.accept() # B nepemeHHou addr IP-ampec KIMEHTAa
print ('Connected client')
while 1:
data = conn.recv(1024) # nonydyeHme HAHHEIX OT KJMeHTa, 1024 Ganr
if not data:
break
else:
print ('Received[2]: ', data)
conn.send(data) # oTnpaBka HAHHBX KJIMEHTY
print ('Send[3]: ', data)
conn.close () # 3akpeITMe COEOVMHEHUI

KinuenT (ycTaHaBiuBaeT COETUHEHUE C CEPBEPOM)
import socket

HOST '127.0.0.1"' # IP-ampec cepsepa

PORT = 50007 # mopT cepmBepa

s = socket.socket (socket.AF INET, socket.SOCK STREAM)
# KIMEeHT yCTaHaBJIMBAET COENMHEHME C CEepBEpPOM:
s.connect ( (HOST, PORT))

data = 'Hello world'

# obMeH MO ceTu NpPOoMUCXOomMUT B dopMaTe bytes, Mmo3ToOMy CTPOKY Mepen
# mepenauer ee cepBepy, Hpeobpas’zyeMm:
s.send(data.encode ('utf-8"))

print ('Send[1]: ', data)

# mosyuyeHmMe IaHHEIX OT CepBepa:

data = s.recv(1024)

s.close ()

print ('Received[4]: ', data)
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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'
>>>

PesynbraT paboThl mporpaMMbl Ha CTOPOHE KJIMEHTA:

>>>

============ RESTART: C:\Python35-32\client.py ==============
Send[1l]: Hello world

Received[4]: Db'Hello world'

>>>

Yopaxnaenue 17.1
Pa3zpaboraiite mporpaMMHOro 060Ta, pabOTAIOMIETO TO MPHHIMITY KIUEHT-CEPBEPHOTO

B3aUMO/JICUCTBUA.

1. Wnes 6oTa: mepeBOIYUK HHOCTPAHHBIX CIIOB, OOT-aHEKIOTOB U Mp. (MOXKHO Ipeijiararh

COOCTBCHHBIC HJICH).

2. Pazpalortaiite cuctemy KOMaHA il OOIIEHUS C OOTOM.

3. Peanmzanmio HEOOXOAMMO MOCTPOUTH C HCIIONIb30BaHueM mabiaona MVC.

4. Oxonnbll uHTEpdeEiic tkinter.

PaccmoTpuM cxemy pabOThI CEpPBEPHOTO MPUIIOKEHHS, IOCTPOEHHOTO Ha ocHOBe 11abiaona MVC
(Model-View-Controller):

.- B[O (SaL,
Mony4nTs oAnH 3 ,-"'_-" XML u np)
aHekaoT it iat
Mony4nTh TeMbI -
aHeKnoToB L
Be6-cepsep Nonyyerve pankeix | <" -~ 4
GET "JONE' L
Model o
o
GET 'LIST' 1 2 .
> -*| OBpabortka sanpoca "‘, ¢"’5
Beb6-knueHT 8 Controller |
7] —
peaynbtat “-\‘\.\_6
<html> 7 “‘\t:‘ Mpenctasnexue [aHHbIX peemmee————
N View i <html>
</html> ' 30eck
i 6ydym
1 OaHHble
|
| </html>

1 - oTpaBKa KOMaHBI OT KJIMEHTa, KoMaHa nomanaet KonTpoJsuiepy — mpoBepka
KOPPEKTHOCTH KOMaH/Ibl ¥ ee 00paboTKa;

2, 5 - 3ampoc ¥ MmojyvYeHue JaHHBIX oT Moaenu;

3,4 - 3ampoc u nonyyeHue AaHHbIX u3 bJ1, aiina u np.;

6, 7 — «chIpbIe» NaHHbIE OTHpaBIsitoTca Buay, Bo3BpaiatoTcs JaHHbIE, UMEIOIINe
npezcrasienue (tadbauia, HTML u nip.);
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8 - OTBeT OTIPABISAETCS KIUCHTY.

[Ipennonoxum, 4Tto peanusyercs OOT-aHEKIOTOB. KIIMEHT coenuHsETCS C CEpBEpPOM.
OTMeuy, 4TO KIIMEHT MPEIBAPUTEIIEHO HUYETr0 He 3HAET O TOM, KaK paboTaTh ¢ 00TOM-aHEKI0TOB,
T.. KaKhe CYIIECTBYIOT KOMaH/bI M Ip. B MOMEHT COeTMHEHNUS ¢ KIIMEHTOM CEpPBEP MepechlIaeT
uH(OpMaIHo 0 AOCTYNMHbIX KoMaHgax. Hanpumep, «/listy - moiayduTh CiMcOK TeM aHEKIO0TOB,
«/car» - momy4uTh OJJMH aHEK/IOT Ha TeMY aBTOMOOWIICH. AHEKIOTBI XPaHSTCs Ha CTOPOHE cepBepa
B TeKCTOBOM (aitne (dopmar ¢aiina 3amaercs pazpadotunkom). Kommonentsr mabdmona MVC
MOTYT OBITh PEeaTM30BaHbI B BUAE OTJCIBHBIX KJIACCOB JIMOO (hYHKITHIA.

VYnpaxuaenue 17.2
Pa3paboTaiiTe pacnpeneneHHy0 CHCTEMY MOHUTOPUHTA YIAIEHHBIX XOCTOB!

LieHTpanu3oBaHHas
pacceinka cgainos ¢
koHpurypauuen (config),
cbop 1 aHanua cTaTUCTUKA

Monitoring Server

AN

4 \\\

Monitoring
Agent

Monitoring
Agent

config

ip_address
av

Kaxplif xocT (onepanvoHHas CUCTEMa Ha BBIOOpP pa3paboT4MKa) COAEPKUT MPOrpaMMmy-
areHTa, KOTOpbIi coOupaeT HHHOPMAIHIO O TEKYIIEM COCTOSTHUM CUCTEMBI, HallpUMeEp, KOHTPOJIb
3alycka ONpPEAETCHHBIX CIYKO (KOHTPOJIMpPYEeMble CIIy)KObl BBIOMpPAIOTCS HAa YCMOTpPEHHE
pa3paboTuMka, MOXKHO  peaJu30BaTh  BBIOOp  CHOyKObl A7  MOHUTOPUHIA  4Yepe3
KOH(UTypanroHHbI# (aitr). HeoOxonumo 3a/1elicTBOBaTh MaKCUMaIIbHBIE BO3MOKHOCTH Python
1151 pabOTHI C ONIEPAIIHOHHBIMU CHCTEMAMHU.

Ha xocte mpou3BoauTcsi cOOp OCHOBHBIX ACUCTBHM areHTa W pe3yibTaTOB MOHUTOPHHIA
(Bpemsi, cocTosiHME W TIp.). Uepe3 ompenesieHHbIe MHTEPBAJIbl BPEMEHH areHTHI OTIPABISIOT
UHPOPMAlLIMIO Ha IEHTPaJbHBIA cepBep MOHHTOpUHTa. CepBep MOHHUTOpPHHIA OIPAIIUBACT
areHToB, B OTBET MOJy4YaeT WH(POPMANHI0O O TEKYIIEM COCTOSHWUU cHcTeMbl. Ha cepBepe
MOHUTOPHHTA TPOU3BOAUTCS JIOTUPOBAaHWE OCHOBHBIX JIeHCTBMH M pe3ynbTaToB cbOopa
uHpopmanuu (IP-agpec xocra, Bpemss u mp.). WToromelii pesynabTar cbopa uHGbOpManuu
IpEeJCTaBIsIeTCs B BUIE TaOIMIIbI WK (5KeaTenbHO) rpadukKa.

[Tpu peanuzanuu cucTeMbl HEOOXOAUMO 3aJIeHCTBOBATh BO3MOKHOCTH OMOJIMOTEK SI3bIKa
nporpammupoBanus Python (0S, xmlrpclib u mp.). B kauecTBe XpaHWIMIIA JaHHBIX MOXKHO
UCIIOJIb30BaTh TEKCTOBBIE (aiiibl coocTBeHHOTO hopmara, XML-popmart, B (MySQL, SQLite).
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Ynpaxuaenue 17.3

Pazpabortaiite BeO-popmy (HTML+PHP) nns 3anpoca mMeHH MOb30BaTeNs U MApOJs U3
6a3sl manabix (MySQL). ITapoins cocrout u3 nudp ot 1 xo 5. Ucnonssyrorcs GET-3ampocsl. [Ipu
NpaBWIBHOM BBOJIE MapoJisi BeO-CEpPBHC HANpaBIsieT Ha CTPAaHUILY, KOTOpas COIACPKHUT
«CEKPETHYI0» TEKCTOBYIO CTPOKY MJIHM CCBUIKY Ha (aill, copepKaluil «CEeKpeTHYI0» TEKCTOBYIO
CTPOKY.

Hammcats ckpunt Ha si3pike PythOn, KOTOpBIi co3maeT TEKCTOBBIN (hailil, comeprKariuii
CJIOBapb BO3MOJKHBIX MapoJiei, ¥ Ha OCHOBAaHUHM CO3JAHHOTO CJIOBaps IMepeOupaeT mapoiu
(«mrepebop mo cioBapro») BeO-popMbl. B ciaydae mombopa mpaBMIIBHOTO IMApoJiss Mporpamma
CUMTHIBACT U BBIBOJIUT HA DKPAH «CEKPETHYIO» TEKCTOBYIO CTPOKY.

[Toctpouts rpaduk 3aBUCUMOCTH JJIMHBI TAPOJIs OT BpeMeHHU Iepedopa.
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I''TABA 18. CPEJA PASPABOTKMU JUPYTER

Jupyter sBasiercsi pasButHeM mpoekta IPython, koTopelii B HMHTEPaKTHBHOM PEKUME
MIOCPEICTBOM BeO-uHTEpdeiica mo3BoseT Ha si3bike Python BeIMOMHATH HaydHBIC BBIYMCICHHS,
cTpouTh rpaduku u T.1. Jupyter B otmuuwme ot IPython Bkimtouaer B ceOst He TOJIBKO HHTEPIIPETATOP
s3pika Python, Ho u momnmepkky Takux s3bikoB kak Scala, bash, Haskell, Julia, R, Ruby.
BBITTOTHUTE ~ TECTOBBIM  3amycK MOJHOLIGHHOW Bepcud Jupyter MoXHO Ha  caiTe:
https://try.jupyter.org

18.1. Yemanoexa u 3anyck Jupyter

JHns ycranoBku Jupyter mox OC Windows monanoOHTCs ckKayaTh M PaclakoBaTh
muctpuodyruB WinPython 3.5 (c caiita https://winpython.github.io).
[Mocne ycranoBku namnka ¢ ¢aitmamu WinPython Oyaer uMmeTh cieayromuil BUI:

» cAWinPython-64bit-3.5.2_ 1G5\ *
¥ Wran
.
[[J [notebooks]
[[J [pythen-3.5.2 amd64]
[ [scripts]
[T [settings]
Qﬂwls}
4 WinPython Powershell Prompt
~ WinPython Interpreter
" 2 WinPython Control Panel
e WinPython Command Prompt
i Spyder reset
& Spyder
Jupyter Notebook
&8 IPython Gt Console
i~ |DLEX {Pythen GUI)

Bropoit Bapuant ycranoBku Jupyter mog OC Windows (u Linux) — Anaconda (¢ caiira:
https://www.continuum.io/downloads).

Bepuemcest k WinPython. 3anyctium Jupyter Notebook. B mporecce 3amycka co3mpaercs
JIOKAJIBHBIN BeO-CepBep, MPOCIYIINBAIOIINI CETEBO MTOPT C HOMEPOM 88 8 8. ABTOMAaTHYECKH Ha
crpanmune http://localhost:8888/tree otkpoercs 6paysep.

Co3aauM HOBBIN OJIOKHOT JIJIsl 3aITycKa IporpamMm Ha si3bike Python:
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Upload =

Text File

Folder

Terminals Unavailable

fing
Motebooks I
Python 3

Create a new notebook with Python 3 |

OTtkpoetcs Beb-uHTEpdeEiic:

-t .
- J u pyter Untitled Last Checkpaint: 4 minutes ago (autosaved) ﬁ
File Edit View Insert Cell Kemel Widgets Help | Python 3 O
+ % @A B 4+ ¥ W B C cCode v | @ | CellToolbar

| In[ ]:

[Tepenmenyem 610kHOT (File — Rename) B MyTest:

— Jupyter untited1 Last che

File Edit View Insert Cell

[ Mew MNotebook I.+ + H 1

| Open...

Make a Copy...
Rename. .

Save and Checkpoint
Revert to Checkpoint »

Print Preview

Download as »
Trusted Notebook

Close and Halt

VYBumum, uro B katajore \notebooks\ cozmancs daiin MyTest.ipynb:
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+ Wman
&l
. [ipynb_checkpoints] <
| [docs] <
| | MyTest ipynb
|| Untitled i

[To ananorum c¢ IDLE B sueiike In[] OnokHora Jupyter mabupaem kon Ha si3eike Python u
3amyckaeM (komOuHanuu <Ctrl>+<Enter>, <Alt>+<Enter> — BBIIOJHHUTH SUCHKY H
N00aBUTh HOBYIO Y€Ky, <Shift>+<Enter> — BBIIOJIHUTD SYCHKY U BBIACTHUTH CIICAYIOIIYIO):

+8€@E0*@che v

run cell, select below

PesynbTar BeIMOMHEHUS KO/Ia 0TOOpa3uTes B sueiike Out [1]:

In [1]: a=7
b=8
a+b

Out[1]: 15

I In[]:|

Kox MOXHO MOIH(UITMPOBATH U 3aITYCTUTh MOBTOPHO (M3MEHHUTCS MHACKCAIIUS SUCEK):
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OtnmenbHbIC stueiiki  OoKHOTa Jupyter MokHO oTMeuaTh Kak TekcroBeie (Markdown —
CTCIUATBHBIN S3bIK PA3METKHU) JIJISI KOMMEHTUPOBaHUS KOJa!

o =z T TETTT = T o TR

+ = @& B 4 ¢ M B C Code v CellToolbar

Heading

a=7
b=8
a-b

In [8]: def f(a):
return a+7

[IpuBenem npumep pasMeTKu:

dyHkruMA f (a) OpMHMMaeT 3HAUEHMEe *UMCJIOBOTO* **oOBbeKTa**.
" “python
def f(a):
return a-+7

[Tocrne 3amonHeHNs TEKCTOBOM sTUEHKH €€ MOKHO BBITIOJIHUTH U SI3BIK Pa3METKH MpeoOpa3yercs B
Mpe3eHTa0eIbHBIN BU!

out[2]: -1

PYHKUKUA f(a) NpUHUMAaET 3HaqeHWe YuC/108020 0O beKTa.

def f(a):
return a+7

18.2. Paboma 6 Jupyter

B otnmume ot ctangaptHo# cpeasl pazpabotku IDLE Jupyter mo3Bosnser:

1. 3aBepmiaTh KOMaH bl (M MyTH K (haiiiaM) 1Mo HaXKaTHUIO KJIaBHUIIK <Tab>.
2. BrBoauth 0011yI0 HHPOpMAaIno 00 o0bekTe (unmpocnexyus 06vekma):

Breimonaum cnenyronuii HA00p KOMaH/I:

In [ ]: 1st = [3, 6, 7, 5, 'h', 5]
1st?

B pe3ynbTare noayunm:
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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

Jist dyHKIUE ? TMOKa3bIBAET CTPOKY NOKYMEHTAllMd, ?? — IO BO3MOXKHOCTH IOKA3bIBACT
UCXOJHBINA KO/ (PyHKIINH.

3. C MOMOIIBI0 «MarkuecKoi» KOMaHAbl % run (IMOJyYUTh CIIPaBOYHYI0 HH(OPMAIIHIO:

$run?) BBINOJHATH IPOrpaMMBbI Ha s3b61ke Python.

CHIucoK «Maru4eckux» KOMaHa smagic.

5. $reset — ymanser Bce EPEMEHHBIEC, ONPE/ICIICHHBIC B MHTEPAKTUBHOM IIPOCTPAHCTBE
HAMEH.

6. KomaHnnas! 1151 pabOThI ¢ ONIEPAIIMOHHON CHCTEMO:

&

Ta6nuua 3.3. Komanas! IPython, oTHoCcRWMECA K ONepaurMoHHOK cucTeme

Komanna Onucaxue

temd BbINONHUTL KOMaHAy B 060N04YKe CUCTEMb

output = !cmd args BbiNONHWTL KOMAHAY M COXpPaHnTb B 06bekTe output Bce
BblBElEHHOE Ha CTaHAAPTHLIN BbIBOA,

%alias alias_name cmd Onpeaenuts NCEBAOHUM KOMaHALI 060nN04Kun

$bookmark Bocnonb3oeaTtbcs cucTemMon 3aknanok IPython

$cd karanor CpenaTtb ykasaHHbIi katanor paboyunm

$pwd BepHyTb Tekywmin paboynii katanor

%pushd karanor MomecTUTb TEKYLUWIA KaTanor B CTEK M NepeiTy B yKasaHHbIN
KkaTanor

$popd N3Bneyb katanor 3 cTeka n NepeinTy B HEro

$dirs BepHyTb CNUCOK, COAepXaLlMii TEKyLlee COCTOAHME CTeka
KaTanoros

$dhist HanevaraTb UCTOPUIO NOCELLEHMA KaTanoros

$env BepHyTb NnepemMeHHbIe cpeasl B BUAE cnosapa

18.3. Unumepaxmusnvie sudicemsr ¢ Jupyter Notebook

Bemonaum B Jupyter (IPython) Notebook ciemyromuii kox:
from IPython.html.widgets import interact
def factorial (x)

f = np.math.factorial (x)

print ( (x) + "!= " + (£))
i = interact (factorial , x=(0,100))
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In [6]: from IPython.html.widgets import interact

def factorial(x) :
f = np.math.factorial(x
print (str(x) + "I= ' + str(f))

i = interact(factorial , x =(9© ,1@0))

X 61

61!= 507580213877224798800856812176625227226004528988036003099405939480985600000000000000

Buxersl paboTaroT TOJIBKO IIPU 3allyllIeHHOM OJI0KHOTE JUpyter.

AxTyanpHas BepcHs JOKYMEHTAIUHM 1o BHIKeTaM 2; https://ipywidgets.readthedocs.io/en/latest/
Paznuunbie mpuMepbl BUKETOB!
http://nbviewer.jupyter.org/github/quantopian/ipython/blob/master/examples/Interactive%20Wid
gets/Index.ipynb

18.4. YVemanoexa oononnumenshoix nakemos ¢ WinPython uz PyPl

Eciu TpeGyeTcs yCTaHOBUTH JONOMHUTENbHBIE IAKETHI, KOTOpbIe cofepskarcsa B PyPI%3, o
samyctute WinPython Command Prompt, B nosiBuBIIEMCS OKHE HaOEepUTE KOMaHAY YCTaHOBKH,
Hanpumep, pip install SPARQLWrapper:

o1, CAWindows\system32\cmd.exe - cmd.bat = =
wUWinPython—-64bit—-3.5.2 _10t5Sscripts >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.
shouw Shovw information about installed packages.
search Search PyPl for packages.
wheel Build wheels from vour regquirements.
hash Compute hazhes of package archives.
completion A helper command wsed for command completion
Show help for commands.

Show help.

——izolated Run pip in an isolated mode. ignoring
environment variabhles and uwser configuration.

-, —wverhose Give more output. Option is additive, and can he
used up to 3 times.

-, —wversion Show version and exit.

-, ——quiet Give less output.

——log <pathx Path to a verhose appending log.

——proXy <proxy> Specify a proxy in the form
[user:passwd@lproxy.server:port.

—petries {retries> Maximum numbey of retries each connection should

52 https://github.com/ipython/ipywidgets/tree/master
53 a66p. ot anri1. Python Package Index — «karanor nakeros Python»
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I'JIABA 19. IPUMEHEHMUME A3bIKA PYTHON

19.1. B obnacmu 3auumul ungopmayuu u CUCmemHo20 AOMUHUCMPUPOBAHUSL

Ynpasxcnenue 19.1: pa3spaGoTka reHepaTtopa CTOMKHX mapoJjeii (+ moJb30BaTeNbCKUM
uHTepdeiic).
B kadecTBe BXOJIHBIX TAPaMETPOB T'€HEPATOPA MOKHO YKa3aTh:

1. nammuue nudp;

2. HaJIWYHE MPONHCHBIX OYKB;

3. HaJIM4HMe CTPOYHBIX OYKB;

4. wHanu4ue Crel. CUMMBOJIOB %, *,).?, @, #, $, ~

5. UMHY TapoJis.

Ynpasicnenue 19.2: pazpaéorka 100poro ceTeBoro mmuoOHA-aHAIU3ATOPA.

CucreMa OTCICKHBAHHS, aHAIW3a W XPaHCHUS WHOOpPMANMA O CETEBOM AaKTUBHOCTH.
Uugpopmanus o Tpaduke, monydeHHas ¢ Homomsio cHuddepa®, ananusupyercs, rpynnupyercs
B COOBITHSI, CBSI3BIBACTCS C PA3IMYHBIME CYIITHOCTSIMU (KJIMEHTHI, CEPBEPa) U COXpaHsIeTCs B 0aze
JAHHBIX.

Janee TpeOOBaHUS K CHCTEME B MOPSAKE BO3PACTAHUS CIOKHOCTH.

e Xpamenwe wuHOpMAMU®® O [aKeTaX, BHEIIHUX M BHYTpeHHHX |IP-ampecax.
MunumanbHbii BeO-uHTEpPEiic ¢ 0TOOpakKeHHEM CTATUCTHKH.

e Xpanenue mHpopMaMu O KIMEeHTax (Opay3epbl, MECCEHDKEpPHl U T.O.), JOMeHax, |P-
azpecax | T.J. ¥ UX CBS3H MEXIYy co00i. JlmHaMuaeckn 0OHOBIIsIeMasi CTATUCTHKA C BEO-
uHTepdercom.

o [IlponBunythlii BeO-uHTEepdeiic ¢ OUHAMHUYECKH OOHOBISIEMOW  CTAaTHCTHUKOM,
BO3MO>KHOCTSIMU TTOMCKOBBIX 3aIPOCOB uepe3 BeO-uHTepderic.

Ynpasicnenue 19.3: pazpa6orka SIEM

Ananu3 log-gaiinos.

19.2. B obaacmu uckyccmeernno20 uHmeniekma

Kanp u3 punbma «Ona» (2013 1.)

54 M0>kHO BOCIIOJIB30BATHCS OMOIMOTEKOM Scapy
55 Mosxno Bocrions3oBatscsi CYBJ] MongoDB u moaynem PyMongo
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Yupaxnenne 19.4: cucrema «ymMHas cTpaHuna»°®
B coBpeMeHHOM HHTEpHET JE€rKO HAaWTH CAaWThI, KOTOPBIE ANANTUPYIOTCA IIOL

nosib3oBarens. [loMCKOBHKM M3y4alOT MOMCKOBYIO KMCTOPHUIO 03€pa U MpeasaraioT Ooliee
pENIECBaHTHBIC PE3YJIbTAThl, CAUTHI-KAaTaJIOTH (PUIBMOB YMEIOT MO/ICKa3aTh HanOOJIee-NHTEPECHBIH
BUJICO-KOHTEHT. YTOOBI HE OTCTAaBATh OT CTAPIIMX TOBAPHUILEH, BaM Mpe/ylaraeTcs HalmmcaTh CBOO
CHCTEMY aJalnTalli KOHTEHTA caiiTa 1oJ1 moJb30BarTeis. B kauecTBe Kpurepus ajanTtainuu Oyaer
HCIIOJIb30BAThCS MOJIOKEHUE Mosib3oBarens. HeoO0XxoaumMo HamucaTh CalT, CTpAaHUIBI KOTOPOTO
(MOKHO cZIeTaTh BCEro OJJHY CTPaHMIly) OYAYT U3MEHSATHCS Ha OCHOBE MTApaMETPOB:
Bpewms cyTok (yTpo, 1eHb, Beuep, HOUb)

e Pabouee/He pabouee BpeMs
PaGouwnii/ue pabounii 1eHb
[Tpa3aHHUK/HE Tpa3THUK
[Torona (10X1b, CHET, ICHO, TACMYPHO)
['opon nonb3oBarens
[TprMepsl HU3MEHUNBOTO KOHTEHTA:
®oH caiita (KapTUHKH, I[BeTa (HOHA)
[TosiBnsITHCSI/Micu€3aTh BUIEO
N3menstoes (pasza «J1oOpslit <neHb/Bedep/yTpo/HOUb>»
Coo0maTh 00 MHTEPECHBIX HOBOCTSIX B TOPO/IE MOJIb30BATEIS

% Ycrounuk 3amaun: https://pynsk.ru/tasks/9/
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I''TABA 20. IPOI'PAMMUWPOBAHUE KOHTPOJIJIEPA ARDUINO

B crnenyromem npumepe moHagoOuTcs KoHTposuiep Arduino Mega 2560, MOIyINb
JIaTYNKA OCBEIEHHOCTH (LM393) u iz ¢ JKK gucmieem (LCD Keypad Shield).

Cketu oroOpakaeT 3HaueHue ocBemeHHocTH Ha JKK pgucrnee u mepemaer ux yepes
IIOCJIEI0OBATEIIbHBIN 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; //HnoIkjouUueHMEe aHaJIOTOBOT'O CUI'HAJILHOTO MIMHA
const int digitalSignal = 7; //nomkiouyeHre LUOPOBOTO CUTHAJILHOTO MNOMHA
boolean nolLight; //mepeMeHHas IOJg XpPaHEHUS BHAUEHMS O IPUCYTCTBUM CBETa

int lightness = 0; //mepeMeHHada OJid XpPaHEeHMS KOJMUECTBA CBETa

void setup () {
pinMode (digitalSignal, INPUT); //ycCTaHOBKa pexmuma IMHA
Serial.begin (9600); //unuumanmzaumusa Serial nopra
// set up the LCD's number of columns and rows:
lcd.begin(l6, 2);

}

void loop () |
nolLight=digitalRead (digitalSignal);//cumMTEeIBaAeM BHaUeHME O NPUCYTCTBUM CBeETa
lightness=analogRead (analogSignal); // ¥ O ero KOJMUECTBE
// set the cursor to column 0, line 1
lcd.setCursor (0, 0);

//BHIBOIL COOOLEHUI

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); //samepxxa 1 cek

PCSYHBTZTpa6OTBICKeﬂﬂlﬂpeHCTaBﬂeHIﬂlpHCYHKC:

57 Monpobuee
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Cuutarh 3HaYCHHUS, MOCTYMAIOIIUE Ha TIOCIE0BATEIBHBIN MOPT, MO3BOJISIET MOAYJb pySerial.
Hcxomupiit TekCcT Ha s3pike Python, cumrthiBaromuii moka3aHus, MOCTYMAONIME OT JaTYUKa
OCBELICHHOCTH

import serial
s = serial.Serial ('/dev/ttyACMO', 9600)
while True:

print (s.readline ())

PesynbraT paboThl IporpaMmbl B peXKHME PEaTbHOTO BPEMEHH:

*Python 3.4.2 Shell* e 0 0

ile Edit Shell Debug Options Windows Help

'value: 116\r\n' A
'There is lightly‘\rin"

Ei

b

b

b

b'There i=s lightly\rn"
b'value: 116\r‘n'
b'There i=s lightly\rn"
b'value: 114\r\n'
b'There i=s lightly\rin"
b'value: 114%

b'There i=s lightly\rn"
b

b

b

b

b

b

b

b

b

n'

'value:

is lightlyh\ri\n"
12: 116\r\n'
is lightlyh\ri\n"
1e: 114hri\n'

v)
|Ln: 96]Col: 0
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TJIABA 21. UMIIOPTUPOBAHUE MOYJIEN, HAIIMCAHHBIX HA SI3BIKE C

Bce neiictBus B aTo# rnmaBe mpousBomasarcs B OC Linux/Debian, mostomy tpebyercs
MIPEABAPHUTEIILHO €€ YCTAHOBHTD.
Hns cozpanust Mmoaynet Ha s3pike C Bocnodb3dyemcs naketom distutils?®8, BxoasuuMm B
COCTaB CTaHAapTHOU OubanoTeku Python.

PaccmoTpum mpumep®® cosmanus codctBennoro Python-momyns Ha s3eike C. J{is 3Toro Ham

noHazo0uTes co3aarh (aiin Ha s3pike C (ownmod . ¢), MPeACTaBISIOIINI caM MO,I[y.]'IBGO:

#include <Python.h>

static PyObject* py echo( PyObject* self, PyObject* args ) {
printf ( "BBHIBOO M3 3KCHOPTMPOBaHHOTO koma!\n" );
return Py None;

}

static PyMethodDef ownmod methods[] = {
{ "echo", py echo, METH NOARGS, "echo function" },
{ NULL, NULL }

}i

// »Ta cTpykTypa nobBaBwmiiackb 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
i

// Python 2:
//PyMODINIT FUNC initownmod() {
// Python 3:
PyMODINIT FUNC PyInit_Owand() {

// B Python 2 obxomunuch 06e3 cozsmaumsa 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]

%8 TTompo6Hee: https://docs.python.org/3.6/library/distutils.html
% Mcrounux npumepa (mms Python 2): https://www.ibm.com/developerworks/ru/library/I-python_details_07/
60 Onucanue crpykryp: https://docs.python.org/3/c-api/structures.html
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BhInonHseM B KOMAaHIHOH CTpOKe (YCTaHABIMBAEM MOIYIBSY):

# 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-1686-3.4/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

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

Brimonnsiem B KOMaHHHOﬁ CTpPOKE C IpaBaMM agMHHHCTpaTOpa.

# python3 setup.py install

running install

running build

running build ext

running install 1lib

copying build/lib.linux-i1686-3.4/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

TenepL MOXEM 3allyCTUTh 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 ()

BEIBOIl M3 SKCIOPTUPOBAHHOTO KOIa!

>>>

O¢dunmanbHas JOKyMeHTANHsI 0 PACHIMPEHUU M BCTPAaHBaHUHU WHTepnperaropa Python:
1. Extending and Embedding the Python Interpreter:
https://docs.python.org/3.6/extending/index.html
2. Python/C API Reference Manual: https://docs.python.org/3.6/c-api/index.html

81 TTompo6ree: https://docs.python.org/3/install/
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I'JTIABA 22. JOINIOJTHUTEJIBHBIE MATEPHUAJIBI 110 SA3BIKY PYTHON
Online-cepBucel U yueOHUKH 1Jis1 H3yuenus Python

. MHOro HHTEpECHBIX U MOJIE3HBIX HOBOCTEH 13 Mupa Python: https://pythondigest.ru/
. Urpa nns oOyuenus nporpammupoBanuto: https://checkio.org
. Online IDE: https://repl.it
. Buzyanmzarop online ma Python: http://pythontutor.com/visualize.html#mode=edit
3amganus mo Python ua ocHoBe peitunra: https://www.hackerrank.com
. Buneo nekmun «IIporpamMmupoBanue Ha s3bike Python jurs cOopa u aHannsa JaHHbIX))
Kypc «IIporpammuposanue Ha Python (MHCTUTYT OMOMH(MOPMATHKH )
Kypc «Python: ocHoBEI 1 ipuMmenenue» (Mucturyr 6MonH(GOpMaTHKH )
Buneo neknmu «Python 3 Basics Tutorial Series»
O Kypc [porpammuposanue Ha Python ot Mail.Ru Group
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TJIABA 23. OT3BIBbI UUTATEJIENA OB SJIEKTPOHHOM BEPCUU KHUT'U

Ipucsinaiite or3p1BEI Ha mouty: dMitriy.fedoroff@gmail.com

Python — oxuH U3 ycnemHeHmux MpOeKTOB U3 MHpa CBOOOIHOTO W OTKPBITOTO MPOIPAMMHOTO
obecrieuenust (FOSS). DToMy s3bIKYy MOCBSIIEHO 11€7I0€ MOPE JIMTEPATYPhl KaK IJIATHOM, TaK W
OecratHol. Cpenu OOMIEAOCTYIHBIX W3JIaHUK CTOMT OTMETUTh yueOHuk [[. FO. demopoma
«OCHOBBI IPOrpaMMHUPOBaHUS Ha IpuMepe s3bika Pythony.

[Ipexxne Bcero, TOCTOMHCTBA:

1. KparkocTh 1 éMKOCTh

becrcenmnepst Mapka Jlyrna 3anumaroT o 1000+ cTpanwuil, 4To HE OYeHb YA00HO. 3aTO 371eCh
Bcero 167 crpanull — Kak pa3 nmopoiaer g pacneyatku. [Ilpuuém 310 HE MpoCcTO BBDKUMKA, a
MOJIHOLIEHHOE mocolue.

2. Komnosunus

[Ipocras, HO CTpOITHA KOMITO3UITUSA:

* BBEJICHHE B COBPEMEHHOE ITporpammupoBanue (§ 1-2);

* OCHOBHAsI 4aCTh PACKPBIBAETCS IO 3asIBICHHON BO BEJCHUU CXEME: JaHHBIC + aJrOpPUTMBI +
untepoeiic (§ 2-22);

* B 3aKJIFOUEHHUH CEPHs IPUKIAIHBIX MPOEKTOB (§ 23-33).

3. [IpakTuHOCTH

TeopeTrueckne BBIKIAIKH YEPEIYIOTCS CO MHOYKECTBOM YIPaKHEHUI pa3HOM CIIOKHOCTH.

4. HarnsimHoCTh

B yuebHuke Macca mMpuMeEpoB, WLTIOCTpAIUi, TabIuI, OJIOK-CXeM, IIa0JIOHOB, a TAaKKe TaKou
OOHYC 2JIEKTPOHHBIX KHUT (e-book) B OT/IMYME OT MeYaTHBIX: OJCBETKA CHHTAKCHCA.

HenocraTku, HO OHM HE KPUTHYHBI:

1. ABTOp YacTo cchlnaercs Ha cait docs.python.org, HO HETOOIIEHNUI BO3MOKHOCTH BCTPOSHHOM
JOKyMEHTaluu. IHTepakTUBHAs CIpaBKa!

>>> help()

Welcome to Python 3.6's help utility! ...

help> topics # ciircok Tem

help> STRINGMETHODS # Bce CTpOKOBbIE METOIBI

Nnu Hanpsimyro:

>>> help("STRINGMETHODS")

Jlaxxe ecnu Hy)K€H HENIPEeMEHHO BeO-uHTepdeiic, To U A ITOro €cTh CrelnuaibHas yTuinTa. B
KOMaHJHOM CTPOKE:

pydoc3 -b

2. MHoro Tem u ynpaxHeHuil co cnuckamu (list), Ho coBceM maino co cioBapsmu (dict), XoTs y
HUX €CTh TaKOW MHTEPECHBIN MPUEM, KaK «View objects».

3. Paz3 yx «Python sBasercs MOTHOCTBIO OOBEKTHO-OPUEHTHPOBAHHBIM  SI3BIKOM
nporpammupoBanus» (c. 116), to camy temy OOII (§ 19) cnenoBano Obl ocBeTUTH Ooliee
OJIPOOHO.

Opnnako Bpemst JeTUT. «JleckTom» yxke yXoAauT c¢ aBaHcueHbl [T, mosTtomy alTUIIHUKaM (oa U
103epaM TOXKE€) HaJo oOpaTWTh BHMMaHHE Ha HOBYIO IUIATGOPMY — MHMHHU-KOMIIBIOTEpPBI, Kak
Hanpumep, Raspberry Pi. Odunmansnas onepanuonnas cucremMa Raspbian (GNU/Linux) umeer
UHTETPUPOBAaHHYIO cpeny pazpabotku Python, mpuuem obGenx Bepcuit: u 2.7, u 3.

Tak uto Oymymiee 3a [oT, n gaxke 37eCh «IMUTOHYY MOBE3JIO.

XKenaro yoauu!
Maxkcum Ilempenko
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3npascTByiite, Imutpuii FOpbesuu.

Xouy nobOmaronaputh Bac 3a yaeOHUK MO OCHOBaM IporpamMMupoBanus. Haxoxy Bamry kHuUTY
KpaifHe MOJIE3HOM.

C yBaxkeHuUewM,
Urops ['enaxos, 54 rona, umxenep (P. benapyce, r. Morues)

3apascTByiiTe, JmMuTtpuii!

Cnacubo Bam 3a y4yeOHOEe MOCOOME, OHO TOATOJKHYJIO MEHS Ha OCYIIECTBJICHHE IaBHO
MOSIBJISIBILIETOCS B MBICIISIX HAMEPEHUE MO3HAKOMUTHCS C SI3BIKOM.

Xoren Obl BhICKa3aTh CBOM B3MsiA Ha anroput™m " [louck, ypaneHue, mnouck", KOJ KOTOPOIroO
npuBeAEH Ha cTpanuiie 91.

Ha wmoii B3rs1, 6ojiee OYEBHIHBIM pelieHneM Oyaer He mpuOaBieHHe | K WHIEKCY BTOPOTO
HAlJICHHOTO JJIEMEHTa, a IOJIyueHHE ITOr0 HUHJAEKCAa YKE IOCJI€ BO3BpAIICHHS IMEPBOTO
HaWJICHHOTO 3JIEMEHTA B CIIUCOK.

Moii BapraHT TaKOM:

def find_two_smallest(lst):
minl = min(Ist)
minl_idx = Ist.index(minl)
Ist.remove(minl)

min2 = min(Ist)
Ist.insert(minl_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 yBaxxeHuew,
ITaBen
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Ob ABTOPE

Amutpuii ®exopos

[IpenonaBareny Kkadeapbl BBIYUCIUTEIBHBIX CHCTEM U
nporpammuposanus CIIOIDY.

KOpOTKO@ J€JI0B0€ PE3IOME U ITOJTHOC IIBETHOE PE3IOME

Mou nmpoduam: nepconanbhbiii 6sior, PUHII, Axanemus
Google, n3marenscrBo IOpaiit

OobaacTu npodgeccHOHAIbHBIX HHTEPECOB:

e pa3paboTKa U MPOBEAEHHE O0Yy4YalOIMX KypCOB Ha
OCHOBE sI3bIKa IporpaMMupoBanus Python;

® [IPOCKTHUPOBAHHE U pa3pabOTKa MHTEIIEKTYaJbHBIX
CUCTEM O0YyYEHHUS;

¢ OpraHu3anya ©W MNOPOBCACHUC TPAHCAHUCHUINIMHAPHOIO MECKBY30BCKOIO CHUCTECMHOI'O
CeMHUHapa,

e pycciaemoBaHue TpaHchOpPMAIMU PBIHKA TPYAA C HMCIOJb30BAHMEM METOA0B aHAIN3A

JTAHHBIX
® OpraHu3amys U MPOBEICHUE IPYIII ICHXOJIOTO-TIEIarOrHYeCKON MOIIEPHKKH.

Konraxter: dmitriy.fedoroff@gmail.com
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