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YpokK 1. KpaTkas UctTopusi i3bIKOB NporpaMmMupoBaHus

Mporpamma. A3biK nporpamMmmMmmMpoBaHuUs

ITpoepammy MO>KHO TIpe/ICTaBUTh KaK HabOp TOC/Ie/[0BaTeIbHbIX KOMaH/I, TO eCTh a/120pUmm, AJis
00beKTa, TO €CTh UCNO/AHUME/S, KOTOPBIN [JO/DKEH UX BBITIOHUT JI/IS OCTH)KEHUST OTIpe/ie/IeHHOH
L[eJu.

Tak MO’KHO yCJIOBHO 3alporpaMMHPOBAaTh UeioBeKa, COCTaBUB ZIJisl HEro K TpUMepy WHCTPYKIHIO "Kak
TIPUTOTOBUTD OJIa[ibH'", @ OH HAUHET UeTKO el c/iefloBaTh. [Ipy 3TOM WHCTPYKIIMS, OHA JKe IPorpaMMa,
JUIs1 4esioBeKa OyzleT HarMcaHa Ha Tak Ha3bIBaeéMOM eCTeCTBEHHOM si3bIKe, HallpuMep, PyCCKOM WA
AHIVIMHCKOM.

Bce >xe mporpaMMuUpyIOT He JItOZieM, a BBIYMC/IUTE/IbHbIE MAlllMHbI, UCITI0JIb3Y$ TIPU 3TOM CreljuaabHble
s13bIKH. HeoOXoarMOoCTh B 0COOBIX sI3bIKaX CBsi3aHa C TeM, YTO MAIllMHbI He B COCTOSTHUY ''TIOHUMATh"
Halll{, TO eCTh YeJiOBeueCKre eCTeCTBeHHbIe /11 HaC A3bIKU. VIHCTPYKLIUM [1/1 MAIlWH TULLYT Ha
S13bIKAX NPO2PAMMUPOBAHUS1, KOTOPbIe Xxapakmepu3syromcsi (popMaabHOCMbIO, TO €CTh CUHTAKCUUeCKOU
O[JHO3HAUHOCTHIO (HampuMep, B HUX HeJlb3sl MeHSATb MeCTaMu Orpe/ie/ieHHbIe C/I0Ba) U
OrPaHUUEHHOCTBIO (MMEIOT CTPOTO OTpeZie/IeHHbIN Habop C/I0B U CHUMBOJIOB).

Mporpamma — 370 HabOP MHCTPYKLMIA
ANS ONpefeneHHoro UCNOMHUTENs.

A3bIK nporpaMMmUpoBaHna —
370 (popMarnbHbIi A3bIK,
npeaHasHayeHHbI A4S 3anucy nporpamMm
(06bl4HO Anst OBM)

OCHOBHBbI€ 3Tanbl UCTOPUYHECKOTIO Pa3BUTUA A3bIKOB
nporpamMmupoBaHus

[TepBble mporpaMmbl MMCaJMCh HA MAILIMHHOM fI3bIKe, TakK Kak /ijisi 9BM Toro BpemeHHu elije He
CyIIIeCTBOBAJIO Pa3BUTOTO MPOrPaMMHOTO 00ecTieueHusl, a MaIllIMHHBIN SI3bIK — 3TO €/IMHCTBEHHBIN
crocob B3auMOZeliCTBUS C anrapaTHbiM o0ecriedeHreM KOMITbIOTepPa, TakK Ha3bIBaeMbIM '»kesie30M".

Kaxkayro koMaHJy MallIMHHOTO si3bIKa HETOCPeJICTBEHHO BLITIOHSET TO UM UHOE 3/IEKTPOHHOE
YCTPOMCTBO. JlaHHbIe ¥ KOMaH/[bl 3aMyChIBaiy B LIU(GPOBOM BU/le, HAPUMED, B I1eCTHA/[L[aTePUUHOMN
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Hin ,E[BOI/II—IHOI\/,I CUCTeMax CUMCJ/IeHud. qEJIOBEKy BOCITPUHKUMATL IIPOrPAMMY Hd TdKOM S3BIKE C/I0’KHO.
Kp0Me TOro, aaxe HeOoJIbIIas MMporpamMmad 1oJiydajadaCb COCTOHU.[Eﬁ M3 MHOXXeCTBd CTPOK KO/d.
CI/ITyaI_[I/IH OC/IOXKHA/IACH ellle W TeM, UTO KaXK/iad BIUMC/IMTe/IbHas MalllMHad ITIOHKMMdeT JIMIIb CBOM
MAIlIMHHBIN SI3BIK.

JltopsiM, B OT/IMUME OT MalllvH, Oosiee TIOHATHBI CJIOBa, YeM HabopbI udp. CTpeMiieHHe YeoBeKa
oIepupoBaTh CJI0BaMHU, a He 1 paMu IPUBeJIO K MOSIBIEHUIO0 acceM0s1epoB. DTO S3bIKH, B KOTOPbIX
BMeCTO UMC/IeHHOTO 0003HaueHHst KOMaH[, ¥ 00/1acTeil maMsTy UCIO/IB3YIOTCS C/IOBeCHO-OyKBeHHbIe.

[Tpu 3TOM TIOsIB/IsIeTCs TipobieMa: MalllHa He B COCTOSIHAM TIOHUMaTh cjioBa. HeobxoauM Kakoii-
HUOY/Ib TIepeBO/IUMK Ha ee POJHOM MAllIMHHBIN s3bIK. [103TOMY, HaunMHasi CO BpeMeH acceM0s1epoB, 1o/,
KaKbI sI3bIK TTPOrPaMMHUPOBaHUs CO3/]al0TCsl TPAHC/ISITOPBI — ClieldaibHble IPOrpaMMBbl,
nipeoOpa3sytolyie MPOrpaMMHbIN KOZ, C si3bIKa TIPOrPaMMUPOBaHUs B MallIMHHbBIN Ko7, Accembrepsl Ha
CeroJHSIIHUNA JieHb MPO/I0/DKAI0T UCI0/Ib30BaThCsl. B cicTeMHOM MpOrpaMMHPOBaHKY C UX TIOMOILIBIO
CO3/]al0TCsl HU3KOYPOBHEBbIE UHTeP(eiiChl OrepaljuoOHHbIX CUCTeM, KOMIIOHEHTHI /IpaiiBepOB.

[Tocsie accembiepOB HACTYMHIT PACLBET SI3bIKOB TaK HAa3bIBAEMOT'0 BBICOKOTO YPOBHSL. [1/is1 3TUX
SI3BIKOB TIOTPe00BaioCch pa3pabaThiBaTh OO/Iee C/I0XKHBIE TPAHC/ISTOPHI, TaK Kak SI3bIKH BBICOKOTO
yPOBHsI Ky/ja 6o7blIiie yqo6HbI /151 UeI0BeKa, UeM /iJisi BhIUMC/TUTE/TbHOM MallIMHBL.

B oTnunie ot accemb1epoB, KOTOPbie OCTAIOTCS MPUBS3aHHBIMU K CBOUM THTIaM MallliH, SI3bIKU
BBICOKO YPOBHS1 06/1a0aiom nepeHocuMoCmbio. ITO 3HAUUT, UTO, HAalMCaB OJJUH pa3 MporpaMmmy,
MPOrpaMMUCT 6e3 TIoC/Ie[YIO[Er0 peJaKTUPOBAHUS MOXKET BBITIONIHUATE €€ Ha JIF0OOM KOMITbIOTepe,
€C/I Ha HEM YCTaHOBJIEH COOTBETCTBYIOLIUM TpaHC/ATOpP. [Iporpamma-TpaHciaTop Ass gaHHoi OBM
TMPY TPaHCJISILIMKM MCXOAHOTO KOJja caMma afianTupyeT ero rnog sty OBM.

1 MalumHHbIe A3bIKK
-

Accembnepbl
.

A3bIKM BbICOKOTO YPOBHA
-_—

OB6beKTHO-OpMEeHTUPOBaHHbIE
A3bIKN
R

A~ WD

CreayrolyM 3HaUMMbIM I11aroM ObI/I0 TIOsiB/IeHHe 00'beKTHO-OPUEeHTHPOBAHHBIX A3BIKOB, UTO B
TIePBYIO Ouepe/ib CBSI3aHO C YCIOKHEHWeM pa3pabarbiBaeMbIX IporpamMm. C TIOMOIIbIO TaKUX SI3bIKOB
MIPOTPAMMHUCT Kak ObI yTIpaB/isieT BUPTYya/bHBIMU 00beKTaMU. MBIC/IUTE B paMKaX 00BeKTOB-
CYIIHOCTeH, OMUChIBaTh WX B3aUMO/ieicTBHe, 0000111aTh 00BEKTHI B KTaCChl U YCTAHABIMBATE MEXKIY



HUMU Hac/le/ICTBeHHbIE CBSI3U, — BCe 3TO JieJlaeT IPOrpaMMy M0-CBOeMY TOXO0xKeld Ha peasibHbli MUp, Ha
TO, KaK ero BOCIIPUHHAMaeT YesIoBekK.

Ha cerogusiiiHuii 1eHb B OO/BIIMHCTBE C/TyYaeB peann3aiiyst KPYITHBIX POEKTOB OCYIIECTBISIETCS C
TIOMOIIIbIO 00bEKTHO-OPUEHTHPOBAHHBIX BO3MOKHOCTEMN S3bIKOB. XOTS CYIIeCTBYIOT U pyTHe
COBpeMeHHbIe MapaZurMbl IPOrpaMMHUPOBaHUS, MOAAep)KUBaeMble APYTUMU WIA TeMU Ke sI3bIKaMU.

Pa3HooGpa3ue A3bIKOB NPOrpaMmMupoBaHus

B HacTosiitiee BpeMsi CyI[eCTBYeT MHOXKECTBO Pa3/TMUAIOIIUXCS U TIOXOXKUX MEX/AY COOOM S3bIKOB
nporpaMMrpoBaHusi. [IprurHa Takoro siBieHUsl CTAHOBUTCSI TTOHSITHA, €C/IU MPe/ICTaBUTh TO
KOJTMYeCTBO U pa3Hoobpasue 3a/jau, KOTOpbIe Ha CerOHSILIHUM JJeHb pelliaeTcst C TIOMOIIbIO
BBIUMC/IUTE/TbHOW TeXHUKH. [I/1s1 pelieHust pa3HbIX 3a/iau TPeOyrTCs pa3Hble MUHCTPYMEHTBI, TO eCTh
pasHble A3bIKU U MOJXO0/ bl K TPOrPAMMUPOBAHMUIO.

Pa3paboTka HOBBIX SI3bIKOB ITPOTPAMMHPOBaHMs, 00/IaJAOIIHI TEMU WA UHBIMU TIPEUMYIIeCTBAMU,
BeJslach Kak B MPOLIOM, TaK U BeZleTCs ceiiuac. JBOJIIOLMOHUPYIOT, NOCTPaUBasiCh MOZ, 3arpoChl
HOBOT'O BpEMeHH, U CTaphble 3bIKU [IPOrpaMMUPOBaHUS.

Bce MHoOroob6pasue si3bIkOB MOXKHO K/1aCCH(MHUIIMPOBATh 110 pa3HbIM KpUTepusiM. Haripuimep, 1o TUITY
pelaeMbIX 3a7iau (S13bIKM CHCTEMHOTO WM TIPUK/IAIHOTO Ha3HAUYeHUs, SI3bIKU Zj1s1 web-pa3paboTKy,
opraHu3aiuu 0a3 JaHHbIX, pa3paboTKK MOOWIbHBIX MPUIOKeHui). Cpeiv HauboJiee TIOMY/ISIPHBIX Ha
CeTOHSITHUN JeHh MOXKHO oTMeTUTh JavaScript, C++, PHP, B Tom unciie Python, n3yueHuio 6a30BbIxX
OCHOB KOTOPOTO MOCBSIIeH AaHHbINA KypC.

TpaHcnauua

Panee Ob1710 CKa3aHO, UTO /i/1s1 IepeBo/ia Ko/ia C si3bIKa MPOrpaMMHUPOBAHKsI BEICOKOTO YPOBHS Ha
MAlLIMHHBIN S3bIK TPeOyeTcst crieljaabHasi IporpaMMa — TPaHC/IATOP.

3aio)keHHbIN B TPAHC/SITOP aJITOPUTM TaKoro TepeBo/ia CliokeH. Ham ke 10CTaTOUHO 3HaThb, UTO
BBI/ZIE/IAIOT IBa OCHOBHBIX CIIOCO0A TPAHC/ISLINY — KOMITMJISALUS TIPOTPaMMbI WY ee MHTepPIpeTanus.

[Tpy KOMOMJISILIMU BeCh UCXOOHbIU NPO2PAMMHBIU KOO (TOT, KOTOPbIM MULIET IPOrPaMMUCT) Cpasy
NepeBOAUTCs B MalIMHHbIN. CO371aeTCs TakK Ha3bIBaeMbIi OT/ie/IbHBIN UCnoaHsAembll ¢atin, KOTOpbIi
HHKAaK He CBSi3aH C MCXOJHBIM KOZIoM. BrITio/iHeHre ncnoHsieMoro ¢aiiia o6ecrieurnBaeTcst
oreparroHHOM cructemoit (OC). TTocsie TOro Kak TMo/iyueH UCTIONMHsIeMbIH daiis, /i ero uTeHus
TPAHC/IATOP Y>Ke He HY’>KeH.

[1pu uHTEpHpeTaly BhITTOIHEHUE KOZla MPOMCXO/IUT TI0C/eoBaTeIbHO (YC/IOBHO MOYKHO CKas3arhb,
CTpOKa 3a CTPOKO#i). I'pybo roBopsi, orepaijioHHasi CUCTeMAa B3aUMO/IEMCTBYET C UHTEPIPETaToOpOM, a
He ¢ ¢aiisioM, coziep>KalliuM NporpaMMHbIN KoJl. VIHTeprnpeTaTop ke, MPOUUTaB OUepeJHOM KyCOK
HCXO/IHOTO KO/ia, IePEeBOAUT ero B MalllMHHbIN (M/IM He COBCEM MalllMHHbIN, HO "MOoHATHBIN" Ayist OC) u
"otrgaet" ero OC. OC ucnonHsieT 3TOT KOA, U X/eT c/ieAyrollel "mojauku’ oT uHTepripetaropa. [1utoxn
MMEeHHO TakKo si3bIK. OH MHTepNpeTUpyeMbli S3bIK MPOrPaMMUPOBAHUSI.



BrIrosiHeHHe OTKOMITM/IMPOBAHHOM MPOTPaMMBbI TIPOMCXOUT OBICTpee, TaK KaK OHa MPeZCTaB/sieT
co00i1 rOTOBBINM MallIMHHBIN KoJ. OfHAKO Ha COBpEMEHHBIX KOMITbIOTePAaX CHI)KEeHUEe CKOPOCTH
BBITIO/THEHUS TIPY MHTepIIpeTaruy 00bIYHO He 3aMeTHO. Kpome Toro, MHTeprpeTrpyeMbie si3bIKA
00/1a/1at0T PSAZIOM MIPEUMYILIECTB, CPeId KOTOPBIX OTCYTCTBHE MOATOTOBUTEIbHBIX JeUCTBUMN IS
VICTIOJTHEHUSI TIPOTPAMMBI, UTO MOYKET OBITh BXKHBIM /IJ1s1 HAUMHAIOIIMX TIPOrPaMMUPOBATh B MEPBbIN
pas.

TpaHcnaTop - crneuvanbHasi nporpamma,
npeobpasytoLlasi NnporpamMmHbIV Kog,
C TOro UM MHOTO S3blKa NPOrpaMMUPOBaHUS
B MaLLWHHbIV KOA,

Komnunatop MHTepnpetaTop
Cpasy nepeBoauT BECb [MepeBoguT NPOrpaMMHbIv KOA
NporpamMMHbIii KoA MOCTPOYHO.
Ha MaLUVHHBIWA A3bIK. Hanpsamyto B3aumogencrsyet ¢
Co3gaeT ucrnonHsembin gain. onepauuoHHO| CUCTEMON.

Ypok 2. 3HakomcTBO ¢ Python

KpaTtkaa ncropuuyeckas crnpaBkKa

S13bIK porpammupoBanus Python 6w co3gan k 1991 roay ronnanzauem I'Buzo BaH Poccymom.
CBoe ums — [1aiiToH (uu [IuToH) — moMyuymna OT Ha3BaHUs Tejleceprara, a He MpeCMbIKaroIerocs.

[Mocse Toro, Kak Poccym pa3paborar si3bIK, OH BBIJIOXKUT €r0 B VIHTepHeT, rje coo0IecTBO
TIPOrPaMMUCTOB MPUCOEJUHUIOCH K €ro Y/IyULIeHHUHO.

Python akTuBHO pa3BuBaetcs U ceituac. HacTo BbIXOAST HOBbIe BepcuH. Elije HeZlaBHO

T/ lep>KUBATHCh IBe OT/e/bHbIe BeTKH si3biKa: Python 2.x u Python 3.x. 3aech aHrmiickoit 6ykBoii
"x" 00603HaUaeTCss KOHKPETHBIN penr3. MeXay BTOPbIM U TpeTbuM [TUTOHOM ecTb Hebosblast pa3HUIIa.
B Hacrosee Bpemst nogzaep>kka Python 2 npekpaiieHa.

OduLmanbHbIN CalT NOAJEPXKKY si3biKa — https://www.python.org.
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OCHOBHbIEe OCOOEHHOCTU A3blKa

PythO[l — I/IHTepHPETI/IpyeMbIﬁ SA3BIK TIPOIrPAMMHPDOBAHUA. ITO 3HA4YHUT, UTO HCXOAHbIﬁ KO/ 4aCTsAMH
npeo6pa3yeTcsI B MallIMHHBIN B rnponecce ero 4yreHus CHEL[I/IaIIbHOI\/i HpOFpaMMOﬁ — MHTEPIIPeTaTOPOM.

Python xapaktepu3syeTcsi ICHbIM CUHTaKCMCOM. UUTaTh KO/ Ha HEM Jlerye, YeM Ha JPyTHX SI3bIKaxX
NIpOrpaMMHpPOBaHus, Tak Kak B [IMTOHe Masio MCHOMb3YIOTCS TaKUe BCIIOMOraTe/IbHble CUHTaKCUUeCKHe
3/IeMeHThI KaK CKOOKH, TOUKH C 3ansTeiMu. C Apyroii CTOPOHBI, MpaBU/Ia A3bIKA 3aCTaB/ISIIOT
MPOrpPaMMHCTOB Jie/1aTh OTCTYIbI /7151 0003HaueHUsI BIO>KeHHBIX KOHCTPYKIM. [ToHATHO, UTO
XOPOLIO 0)OPMJIEHHBIN TEKCT C MajibiM KOJTMUeCTBOM OTB/IEKAIOIIUX 3/IEMEHTOB UMTATh U TIOHUMATh
nierye.

Python — 5T0 nosTHOLEHHBII BO MHOTOM YHHBepPCa/IbHbIH S3bIK TPOrpaMMUPOBaHUs], MCTIOb3yeMblil B
pa3nnuHbIX cdepax. OCHOBHas, HO He eJMHCTBEeHHasl, TI0/AepKuBaeMasi UM TapaZurma, — 00beKTHO-
OPUEHTHPOBAHHOE TIporpaMMupoBaHre. OHaKO B IAHHOM KypCe MbI TOJILKO YTIOMsiHEM 00 00beKTax, a
Oyzem u3yuarb CTPyKTypHOe IPOrpaMMHUPOBaHHe, TaK Kak OHO SIB/isieTCst 0a30ii. be3 3HaHMST 0CHOBHBIX
THIIOB [JaHHBIX, BETBJIEHUH, IIUK/IOB, (YHKIUI HET CMBIC/Ia U3y4aTh Oosiee CI0)KHbIe TTapaIurMbl, TakK
KaK B HHX BCe 3TO UCII0J/Ib3YeTCsl.

Wutepripetaropsl Python pacripoctpansieTcsi cBo60JHO Ha OCHOBAaHWH JiMLleH3ur TTo06H0M GNU
General Public License.

A3eH NuTtoHa

Ecmu unTtepriperatopy [1utoHa Aath kKomaHay import this ("ummnopTupyi 3T0" 3/eCb BUAUMO
cJlelyeT TIOHUMaTh Kak "MMIIOPTUPY#H caMoro cebs1"), TO BbIBeIeTCS Tak HasbiBaeMbli "/ 3eH [TuToHa",
WITIOCTPUPYIOLUIA H/I€0/I0THI0 M 0COOEHHOCTH IaHHOTO s13bIKa. [I0OHMMaHKe CMBIC/Ia 3THX MOCTY/IaTOB
B MPUJIOKEHUM K TTPOrPaMMUPOBAHUIO TIPUJIET TOTAA, KOTZA Bbl OCBOWTE S3bIK B TTOJIHOM Mepe U
npruoOpeTeTe OMbIT MPAaKTUYeCKOTO MPOrPaMMHUPOBAHMUS.

1.  Beautiful is better than ugly. Kpacusoe jyuiie ypoaausoro.

2. Explicit is better than implicit. SIBHOe /yullle HesIBHOTO.

3. Simple is better than complex. [TpocToe syuiiie C/I0)KHOTO.

4.  Complex is better than complicated. Crio)kHOe nyulile YC/I0KHEHHOTO.

5.  Flat is better than nested. [Tnockoe syuiiie BIO)KeHHOTO.

6.  Sparse is better than dense. Pa3pexxéHHoe syuyllie TJIOTHOTO.

7. Readability counts. Yn060unTaeMoCTh Ba)kHa.

8.  Special cases aren't special enough to YacTHele ciyyau He HaCTOMBKO CYIeCTBEHHBI,
break the rules. yT0o0OBI HAapyIIaTh TIPaBUIA.



9.  Although practicality beats purity. OpHako MpakKTUYHOCTh BayKHEe YMCTOThI.
10.  Errors should never pass silently. OmmbOKY HUKOT/IA He /I0/DKHBI 3aMa/TuiBaThCS.

11. Unless explicitly silenced. 3a WCK/TIoUeHWeM 3aMaTUMBaHUsl, KOTOpoe
3a/IaHO SIBHO.

12. In the face of ambiguity, refuse the B ciyyae HeofgHO3HAUHOCTH
temptation to guess. COTIPOTHBISIUTECH UCKYILIEHUIO YTazaTh.

13.  There should be one — and preferably only [lo/okeH cyljecTBoBaTh OJMH — U, JKeJlaTe/bHO,
one — obvious way to do it. TOJILKO OZIUH — OUeBHMIHBIN CrI0Cc00 cenaTh 3TO.

14.  Although that way may not be obvious at ~ XoTst OH MOXKeT OBITb C IT€PBOTO B3IVIsA/A He
first unless you're Dutch. OUeBMJIEH, €CJIH Thl He TOJUIaH/el].

15. Now is better than never. Ceiliuac syuiiie, yeM HUKOT/ZA.

16.  Although never is often better than *right* Opnako, HUKOra yaltie jyuriie, 4em MpsiMO

now. ceiuac.
17.  If the implementation is hard to explain, Ecnu peanu3aijyito C/10)KHO OOBSICHUTD — 3TO
it's a bad idea. rioxasi uziesl.

18.  If the implementation is easy to explain, it Ecmu peanu3armto 1erko 00bSCHUTE — 3TO

may be a good idea. MOXKeT ObITb XOpoIIas uzesl.
19. Namespaces are one honking great idea — IlpocTpaHcTBa UMEH — IIpeKpacHasi uzes,
let's do more of those! JlaBaiiTe JeaTh UX OObIIe!

Kak nucarb nporpammbl Ha Python

MHTepaKTUBHbIN PeXUM

['py6o roBopsi, UHTEPIPeTaTop BBIMIOIHSIET KOMaH/[bl TOCTPOYHO. [TuIllelb CTPOKY, HaskuMaelllb Enter,
WHTEPITPeTaTOoP BLIMOJHSET ee, HAO/IOAAeIIb pe3ybTar.

310 yno6HO, Korza u3ydaelllb 0COOeHHOCTH SI3bIKa WK TeCTUPYelllb KaKyo-HUOY[b HeOObIYI0 YacTh
Kozia. Bezb ecyii paboTaTh Ha KOMIUIMPYEMOM SI3bIKe, TIPUIILIOCH Obl CHauasia co3/aTh (aii ¢ KoJoM
Ha UCXO/[JHOM sI3bIKe TIPOrPaMMUPOBAHUS, 3aTeM TiepejaTh €er0 KOMITU/ISTOPY, IOJYUYUTh OT HEro
WCTIOJTHSIEMBIH (aii/i ¥ TOILKO TIOTOM BBITIOJTHUTH ITPOTPAMMY U OLIEHUTH pe3ysibTat. K cuacTelo, Jaxke B
c/lyyae C KOMIWIMPYEMbIMH SI3bIKaMK BCe 3TH JeHCTBYS BBITIONHSAET Cpefia pa3paboTKH, UTO YIIPOIjaeT
)KW3Hb TIPOTPaMMHUCTA.

B omneparmoHHbIX cuctemMax Ha 6ase sigpa Linux MokHO miporpammupoBath Ha Python B
WHTEPAKTUBHOM PeKHUMe C TIOMOIIbIO MPUIoKeHHus1 « TepMHUHa», B KOTOPOM paboTaeT KOMaH [Hasi
obosouka Bash. 3geck, uToOBI 3amyCTUTHL HHTEPIIPETATOP, Ha/l0 BLINOIHUTL KOMaHAy python3.



pl@pl-d20: ~

:~$ python3
Python 3.8.5 (default, Jan 27 2021, 15:41:15)

[GCC 9.3.0] on linux

TypeD”help", "copyright", "credits" or "license" for more information.
>>>

B panHoM ciiyuae 3amyctunack Bepcus 3.8.5. IlepBoe unciio 3 ykasbiBaeT Ha TO, UTO 3TO
VHTepIpeTarop /14 s3blka nporpamMmmupoBanust Python 3. ITocneaHss cTpoka ¢ TpeMst yIJIOBBIMU
ckoOKkamu (>>>) — 3TO TIpUIVIallleHye 7 BBOAA KOMaH/I.

[171s1 omepallOHHBIX CUCTeM cemeiicTBa Windows Hafio cKauaTh UHTEPIPeTaTop C OPULIMAIEHOTO
caiira si3bIka (https://www.python.org/downloads/windows/). IToc/ie ycTaHOBKY OH OyzieT 3ammyCKaTbCst
10 SIp/IBIKY. Vicrmosb30BaTh KOMaHAHY 000/I0UKY 37eCh He TpeOyeTcs.

Bo3moxkHocTH PythOl'l TMO3BOJIAKOT UCIIOJ/Ib30BATh €I'0 KdK KaJIbKYJIATOP. HOCKO]Ibe KOMaH/bI A3bIKd MbI
He 13ydajiv, 3TO XOPOUJI/Iﬁ crocob NMpoTeCTUpPOBATH I/IHTepaKTI/IBHHﬁ BBO/J, KOMdH/].

O S @ pl@pl-desk: ~

pl@pl-desk:~$ python3

Python 3.5.2 (default, Nov 23 2017, 16:37:01)

[GCC 5.4.0 20160609] on linux

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

BrIBaeT, uto B mporiecce BBo/a Obljia [IOMyI[eHa OIMOKa UK TpeOyeTCst TOBTOPUTL PaHee
WCTI0/Ib3yeMyt0 KoMaHAy. UToObI 3aHOBO He BBOIUTE CTPOKY, B KOHCOIM MOYKHO TIPOKPYUYHBATh
VICTOPHIO KOMaH/, UCTIO/b3Ys [J1s1 TOr0 CTPEeJIKY BBepX M BHU3 Ha kKiaBuarype. B cpege IDLE (B
Windows) z/is1 3TOro UCIosb3yTCsl coueTaHus KiaBuill (ckopee Bcero Alt+N u Alt+P).

Co3pgaHue CKpuUnToB

HecmoTpst Ha ymo6CTBa MHTEPAKTUBHOTO PeXXHMa, Yallle BCero HeoOX0AMMO COXPaHUTh NCXOJHBIN
TIPOrpaMMHBIN KO/, 17151 TIOC/IeAYIOLEero BbIMIOTHEHUS U UCTI0/Ib30BaHusl. B TakoM ciiyuae
TIO/ITOTaB/IMBAIOTCS (Paiisibl, KOTOphIe Tiepe/latoTCsl 3aTeM UHTepIIpeTaTopy Ha ucrnoiHeHue. daibl ¢
KozioM Ha Python 0ObIYHO MUMEFOT pacITUpeHHe .py.
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https://www.python.org/downloads/windows/

Cy1iectByeT MHOXKeCTBO cpefi pa3pabotku (IDE), B ToM umc/ie co3aHHble IS IPOrPaMMUPOBaHUS
MOYTH UCK/ItoUnTeIbHO Ha Python. I[Tpumepom Takoi cpesibl siBasiercss PyCharm. OfjHako Ha miepBoe
BpeMsi MOI0KeT TEKCTOBBIA PeaKTOp C MOACBEeTKOW CUHTAaKCcUca, Hanpumep, Geany.

@ © @ test.py - /home/pl - Geany

& v e v (EA 4 % Q- M v
CuMBO/IbI | JIOKYMEHTbI test.py 8
v [~ 1  print(4+3)
test.py 2  print( )|
B

CraTyc 08:43:07: 3710 Geany 1.27.
08:43:07: OTKpuIT HOBbIA Gain "0e3 uMeHu".
KOMNUNATOP  g5.44:13: oaiin /home/pl/test.py coxpaHéH.

Oaitn /home/pl/test.py coxpaHéH.

w W

CoobuieHus 08:45:33:

3aMeTKku

cTpoka:2/3 cronbeu: 19 BbigeneHo:0 BCT TAB pexum:LF koauposka: UTF-8 Tun damnna...

3pech co3paeTcs U coxpaHsieTcs daiis ¢ koZioM. [lasiee ero MOXKHO 3aIlyCTHUTh Ha BBITIOJTHEHHE yepe3
TepMuHasI. [Ipy 3TOM CHauasa yKa3blBaeTCsi UHTepripeTaTop (B JaHHOM ciaydae python3), morom umsi
(hatina (ecmu aiin HaXOAUTCS B IPYTOM KaTajiore, TO YKa3bIBaeTCs C a[[pecoM, WK HaZlo TiepeiT B
3TOT KaTaJior C TIOMOIIIbI0 KoMaH/ibl c¢d 06oouky Bash).

pl@pl-desk: ~

[Tpu 3ToM B Geany MoykeT ObITh YCTaHOBJIEH CBOM BCTPOEHHBIN «TePMHHAJI», UTO YIIpoIiaeT paboTy.
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@ @ @ test.py-/home/pl-Geany

G v | v LI ¢ e ©® - 6] v
CumBO/IbI | JJOKYMEHTbI test.py 8
v -~ 1  print(4+3)
test.py 2 pl‘in‘t( )

3

Cratyc pl@pl-desk:~$ python3 test.py
7
KoMnnnaTop (et
P pl@pl-desk:~$ I
CoobueHuna

3aMeTKun

TepMuHan

cTpoka:3/3 cronbeu:0 BbigeneHo:0 BCT TAB pexum:LF kKoauposka: UTF-8  Tun dai...

Taxoke B Geany MOKHO MPOCTO HaXKaTh F5, uTo oTrpaBUT ¢aiin Ha UCTIOHeHKe (TepMUHalI OTKPOeTCs
camM, 1oc/ie BLITIOJTHEHHST TPOrpaMMebl M HaxkaTusi Enter 3akpoetcsi). OfHaKo TIpY 3TOM JJ0/KeH ObITh
TIPaBU/IHO HaCTPOEH BbI3bIBaeMbIii HHTepIIpeTaTop (IMyHKT MeHI0 COopkKa — YCTaHOBHTH KOMAaHABI
COOpKH).

B Windows noarotoButs garisbl MOXKHO B TO# e cpesie IDLE. [Iy151 3TOTO B MEHIO CiefiyeT BbIOpATh
komaHy File - New Window (Crtl + N), oTkpoetcs unictoe (6e3 ripurmaiiieHus >>>) HOBOe OKHO.
JKenartenbHO cpa3y coxpaHUTh (aiisl C paciiMpeHreM .py, 4YTOObI MOSIBU/IACH TTO/ICBETKA CHHTAKCHCA.
I[Tocne Toro kak Kof, OyZeT moAroToB/eH, CHOBA COXpaHuTe (haiisl. 3armyCcK CKPUIITa BLITTOTHSIETCS
koMaHzioli Run — Run Module (F5). [Tocne 3Toro B 0kHe MHTePAaKTUBHOTO PeyKHMMa TOSIBUTCS
pe3yJsIbTaT BBIIIOJTHEHUS KOZa.

NMpakTuueckan padorta

1. 3amnyctute nHTepripetarop [IMToHa B MHTEpPaKTUBHOM pekume. BbINOHUTE HeCKO/IBKO KOMaH[,
Harpumep, apudmeTruueckrie prUMepsbl.

2. TloaroroBbTe (hailn C KOZOM U IlepejjaiiTe ero Ha UCHOMHeHWe UHTeprnpeTatopy. Obpatute
BHUMaHHe, UTO eCJIv MPOCTO 3arrcaTh apuMeTHKY, TO HUKAaKOT0 BbIBO/IA He roceayeT. Bl
YBUJUTE MYCTOTY. DTO OT/IMUAETCSI OT MUHTEPAKTUBHOIO pexkruMa. UToObl yBU/IETh pellieH e,
HaZl0 «00epHYTh» TpuMep B yHKLMIO print ().
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Ypok 3. PyCharm Community. OCHOBbI paboTbl

PyCharm — 3T0 oHa 13 Haubosiee ynoOHBIX cpesi pa3paboTKu Ha si3bike Python. CyiecTByet B 1ByX
BEPCHUSIX:

* PyCharm Community — cBo60{HO-pacripocTpaHsieMasi BEPCUsI C OTKPBITHIM UCXOJHBIM KOJ[OM.
* PyCharm Professional — nmponpueTapHasi rjiaTHasi BepCHsi C TpHUaIbHBIM TIEPHUO/IOM.

B Bepcru Community Bbl CMOKeTe ITpOrpaMMUpoBaTh B 0CHOBHOM Ha Python, B Professional — takxke
Ha CMEXKHBIX S13bIKax (BeO-IporpaMMHUpOBaHHe), UCII0/Ib30BaTh MHOXKECTBO (hPeiMBODKOB.

B naHHOM ypoke MbI paccMOTpUM co3faHue npoekTta B PyCharm Community, nepBoHavaabHYHO
HACTPOMKY Cpe/ibl 1 HEKOTOPbIe MPUHLMILI PA0OTHI B Hel. [10/THYI0 J0KyMeHTal1i0 CMOTPHUTE Ha

catiTe pa3paborurka ganHoi IDE: https://www.jetbrains.com/help/pycharm/installation-guide.html
CkauaTb caMy Cpefly MOXXHO T10 afipecy https://www.jetbrains.com/pycharm/

PyCharm He cogep>xut camoro uHTepripetratopa Python, moatomy nocsiesnuii y>xe g0/KeH ObITh
yCTaHOB/IeH B cucteMe. B uctpubyTrBax Linux 06bIYHO 3TO Tak M €CTh: MaKeT UHTepIpeTaTopa
Python ycTanaBnmBaeTcsi mpu ycTaHOBKe orepaljuoHHON cucTeMbl. [lonb3oBaren Windows, eciu elije
He cJies1ajiv 3TOro, MOryT cKayaTh MHTepripetatop [IMToHa ¢ ouLManbHOrO cainra:
https://www.python.org/downloads/

B Linux, pacriakoBaB ycTaHOBOUHbIN nakeT PyCharm, Bbl HaiizieTe B HeM (aiin Install***.txt, B
KOTOPOM OITMCaHO, YTO Haflo CAieNaTh, YTOObI YCTAaHOBUTH U 3aIlyCTUTb Cpefy pa3paboTKH.

plugins brokenPlugins.db build.txt xt

in elp br ) cense
okpee v [l Install-Linux-tar.txt
1PyCharm
oy or 2

— 3 INSTALLATION INSTRUCTIONS

. Unpack the PyCharm distribution archive that you downloaded
where you wish to install the program. We will refer to this
location as your {installation home}.

. To start the application, open a console, cd into "{installation home}/bin" and type:
./pycharm.sh

This will initialize various configuration files in the configuration directory:
~/.config/JetBrains/PyCharmCE2021.1.

. [OPTIONAL] Add "{installation home}/bin" to your PATH environment
variable so that you can start PyCharm from any directory.

. [OPTIONAL] To adjust the value of the JVM heap size, create a file pycharm.vmoptions
(or pycharm64.vmoptions if using a 64-bit JDK) in the configuration directory
and set the -Xms and -Xmx parameters. To see how to do this
you can reference the vmoptions file under "{installation home}/bin" as a model
but do not modify it, add your options to the new file.

[OPTIONAL] Change the location of the "config" and "system" directories

[Mporiecc MoyKeT BBIIVISIAETh CJIeYIOIIMM 00pa3oM:

1. TlepemelijaeM Katasor ¢ daiiaMy cpefibl pa3paboTKH B TUPEKTOPUIO /Opt KOMaHI0H
sudo mv 3arpy3ku/pycharm-community-26021.1.1/ /opt/
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2. Tlepexoaum B AMpeKTOPUIO bin TOMBKO UTO MepeMeLeHHOro KaTasora:
cd /opt/pycharm-community-2021.1.1/bin/

3. BrimonusieM daiin pycharm.sh xomanzaoi
./pycharm.sh

[Tpu epBoM 3amycke PyCharm OyzeT ripe/jioykeHO IPHUHSITH 110/1b30BaTe/IbCKOE COTvIallieHne, TakKe
TIOSIBUTCST OKHO C BOTIPOCOM OTIIPABJISATh WM HET aHOHUMHbIE [JaHHbIE O TOM, KaK BbI UCII0/Ib3yeTe

NIPOJYKT.

[anee nos;BUTCS NPUBETCTBEHHOE OKHO, B KOTOPOM CpeJiy IIPOYero npezjiaraeTcs Co3Z,atb HOBbIN
TIPOEKT.

Welcome to PyCharm

Welcome to PyCharm

[Tpu co3naHny TIPOEKTa TOSIB/ISIETCS IMA/IOTOBOe OKHO, B KOTOPOM CJIelyeT yKa3aTb afipeCc HOBOTO
Katasiora (MM COTJIaCUThCS C 33/IaHHBIM T0-YMOTYaHHIO), CO3/IaBaTh JIM /I IPOeKTa COOCTBeHHOe
BUPTYyaJIbHOE OKpY)KeHHe.

Location /home/ harmPro thonProject

¥ Python Interpreter: New Virtualenv environment

% Virtualenv v

ycharmProj

Ecsiu BbI TO/IBKO yuMTeCh A3bIKY [TUTOHA, BO M30e)KaHre OO/bIIIOro KOJIMYeCTBa HeTTIOHATHBIX (DaiiyioB B
KaTasiore rpoeKTa, MOXKeT ObITh Liesiecoobpa3Hee BbIOpaTh MyHKT Previously configured interpreter.
[Tocse aTOrO HaykaTh Ha KHOIIKY C TPeMs TOUYKaMU B CTPOKe Interpreter:. [IogBUTCA OKHO, B KOTOPOM
ciefyeT BbIOpaTh CUCTEMHBIN UHTEPITPeTaTop, YKa3aTh ero ajipec.
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ystem Interpreter

Environment

v Python Interpreter: Python 3.8

New

/usr/bin/python3.8

I pythonProj:
L

i Ext

Next Tip

0 ndexing Python SDI

OxkHo Tip of the Day u coobujerre Code With Me criefiyeT 3aKphbITh.

CneBa Ha naHenu Project ynpapssitoT ¢aiinamu ripoekta. Ha ckpuHe Bbliilie B Katasnore pythonProject
HeT HU ofiHOTO (hatina. UtoObl co3aaTh (aiii, B KOTOpoM OyzieT HamvcaHa rporpamma Ha Python,
K/IMKHEM TI0 3TOH Tarke MpaBoii KHOTIKOW MbIIIM. B KOHTeKCTHOM MeHIo BeiOrpaeM New — Python File.
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File Edit

pythonProject

Project v
pythonProject
Lib

I Project

Ctrl+Alt+Shift+insert

Find in File:
e in Fil

[Tocre 5TOrO B L{EHTPAIBLHOM YaCTH Cpe/ibl pa3paboTKy MOSIBUTCS HeOOJTbILIOe OKHO, B KOTOpOe
BIMChIBaeM UMs (aiina.

New Python file

% test|

@ Python file

HaskaB Enter, Bbl yBUAuTe (haitn Ha maHenu Project. Takke oH OyzieT OTKPBIT B IJeHTPabHOW YacTu
okHa PyCharm.

I[Tocre ToOro, KaK UCXOHBIN KO, HAMKCaH, YTOObI MepBbIi pa3 3alyCTUTh ITPOTPaMMY, IIPOILe BCETO
Ha)katb Ctrl+Shift+F10. BHI3y packpoeTcs BK/iaika Run, B KOTOPOii 0TOOpa3UTHCS pe3ysibTar
BBIIIO/THEHUS.

pythonProject
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WHorza yaobHee, 4T0OBI MTaHe b BBITIOTHEHHS IPOrPaMMbI OTKPBIBA/IaCh He CHU3Y, a, HAIIpUMep,

cripaBa. B 3Tom cityuae B HacTpoKax raHes (CripaBa 3HauOK MOX0XKUI Ha TaliKy) CeayeT BbIOpaTh
Move to — Right Top.

BHerHui BUZ cpefibl 1 MHOXKECTBO JPYTUX ee CBOMCTB, IT0BeZleHe HaCTpanBaloTCs B OKHe Settings
(mento File — Settings). Ha ckpriHe HWKe 1oKa3aHO, KaK U3MEHUTb TEMHYIO TeMy 0(hOpM/IeHUS
PyCharm Ha cBetnyto.

Settings

- Appearance & Behavior

Keymap
Editor

Plugins

> Version Control
Project: pythonProject
Build, Execution, Deployment
> Languages & Frameworks

Tools
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BriBaet y106HO MeHSTH pa3Mep mipudTa B pelakTope Kojia, 3axkaB Cirl ¥ TpPOKPyYMBasi KOJIeCO MBbIIIIH.
YrtoObI BOCIIOMB30BATLCS 3TOM BO3MOKHOCTEIO B PyCharm, Ha/io yCTaHOBUTH COOTBETCTBYOIIUNA
¢naxok B pasgesne Editor — General okHa HaCTpoOeK.

2 Settings

Editor General

> Appearance & Behavior

Keymap

v Editor

V3MeHUTh MO-yMO/TUaHUIO 3a/laHHbIN pa3Mep 1ipudTa MOXXHO B paszene Editor — Font.

e Settings

Editor > Font
> Appearance & Behavior _ -
Font: | JetBr.
Keymap
v Editor Size 31 Line height:| 1.2

B PyCharm BcTpoeHa MHTepPAKTHBHAsI KOHCOJTb, B KOTOPOU BBITIOHSIIOT HEOOIbIIe (hparMeHThI Kofia
6e3 co3ganus (aiiyios.

on linux

oo print(4+

iQGT

% Python Console

14 minutes

B auctpubyTtrBax Linux o6buHO 3HauoK PyCharm He ycTaHaB/IMBaeTCs B CUCTeEMHOe MeHr0. U st
TOC/IeYIOIIEro 3aIycKa Cpeibl BaM CHOBa HaJio OyzieT obpararbesi K daiiny pycharm.sh. OgHako Bbl
MOJKeTe CO3JaTh SIPJIbIK Ha MPUJI0’KeHHe BBITIOIHMB KoMaHy Tools — Create Desktop Entry... .
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pythonProject [~/PycharmProjects

File Ed

pythonProject @

I Project

Launcher

Create Desktop Entry... A

[Tocsie 3TOTO B BallleM CUCTEMHOM MEHIO JIO/DKEH MOSIBUTHCSI 3HAUOK OBICTPOTO 3armycka. Ha ckpuHe
HIDKe TI0Ka3aHo, Kak 3To BeIVIAAUT B Linux Mint.

B user = 0 ‘;
M36paHHoe m = N

=

© Henasrne

@ Bce npunoxexHnsa

B office

B roadnxa

B virow

3 viucroymentsi
O vureprer
B Mynstumenna
(=] Hactpoiiku

@ Mpunoxekua Chrome

(<
a Cncrema

i@ user- ®aiinosbii MeHemxep

Terneps paccMOTpHM HeKOTOpbie 0cobeHHOCTH paboTel B PyCharm, TouHee B ero pefakTope Koza.
MHorue 13 HUX YHUBepCalbHbl, XapaKTePHBI AJIs1 PYTUX cpef pa3pabotku. Tak HaxxaTtue Ctrl + D
AyonupyeT CTPOKY, B KOTOPOM HaXOAUTCS KypCop.

Ctrl + C KOomMpyeT CTPOKY, B KOTOPOI HaXOUTCsI KypCOP, BbIAESITb CTPOKY NIPU 3TOM He Hafio. [ToTom
KOTIHIO MOXXHO BCTAaBUTh B JIFOOO€ MeCTO MporpamMmbl KomaHioi Ctrl + V.

Ec/ii HaZio CKOMTMPOBATh WK MPOAYOIMPOBaTh yUaCTOK B HECKOJIBKO CTPOK, €r0 CJielyeT BbIJe/UTh.

BoigeneHHbll y4aCTOK MOXKHO CZIBUHYTb BPAaBO (CZe/aTh BI0)KEHHBIM), HaKaB Tab. CMelljeHre BeBO
(Ha BHEIIIHUI yPOBEHb) BBITIOHSETCS KOMOUHaLMel Shift + Tab.

[TogHATE/OMyCTUTH (ITOMEHATH MeCTaMH C MpeZLle CTBYIOIeH/HKeCTOsIIel) CTPOKY WX BblJle/IeHHbIN
Y4aCTOK MOXKHO C MOMOLLBIO coueTaHuy Shift + Ctrl + cTpenka BBepx WM CTPenka BHU3 KI1aBUATYPBhI.
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YpokK 4. Tunbl gaHHbIX. [lepeMeHHble

AdaHHble N X TUNbI

B peasibHOI >KHM3HU MBI COBEpIIIaeM Pa3/InuHbIe JeHCTBUS HaJl OKPY>KAIOI[UMH Hac MpeMeTaMu, UTH
obbekTaMu. Mbl MeHsIeM UX CBOWCTBA, Hajie/isieM HOBBIMM (DyHKLMAMU. [0 aHa/oruy ¢ 3TUM
KOMTIIBIOTEPHBIE TPOrPaMMBbl TAK)Ke YIIPAB/ISIOT 00BEKTAMU, TOJTBKO BUPTYaIbHBIMHU, [TU(PPOBBIMH.
[Toka He fo¥ieM 10 ypOBHsI 00beKTHO-OpPHEHTHPOBAaHHOT'O NPOrPaMMUPOBaHUs, Oy/ieM Ha3bIBaTh
TakKye 00beKThl JAHHBIMH.

OueBUIHO, JaHHBIe OBIBAIOT pa3HbIMU. YacTO KOMIIBIOTEPHOM MporpamMmme MpUXoAuTCs paboTatsk C
YKMC/IaMU ¥ CTPOKaMH. Tak Ha TIPOILLJIOM YPOKe Mbl paboTasti C YUCIaMH, BBITIONHSIS Hafl HUMU
apudmeTrueckue onepauu. Onepaiusi C/I0)KeHUsT BBITIO/HSIAa U3MeHeHre TIepBOoro uuc/a Ha
Be/IMUMHY BTOPOr0, 8 YMHOXKEHUE YBeTMUMBAJIO OHO UMC/IO B KOJIMUECTBO pa3, COOTBETCTBYHOLL[ee
BTOPOMY.

Yucsia B CBOIO 0Yepe/ib Tak)Ke ObIBAIOT Pa3HBIMU: LIe/bIMH, BellleCTBEHHBIMH, MOT'YT UMETb OTPOMHOE
3HayeHHe WA OYeHb [JIMHHYIO JPOOHYIO UacThb.

HPI/I 3HAKOMCTBE C A3bIKOM IIPpOTrPAMMUPOBAHUA PythOl'l MBI CTOJIKHEMCA C TPEMA TUIIdAMU JdHHbIX:

— pesble yuc/aa (TUN int ) — MoJ0KUTebHbIE U OTpULIaTe/IbHbIe Liefble YnC/Ia, a Takke 0
(Haripumep, 4, 687, -45, 0).

— YH(/Ia ¢ IJIaBawiel Toukoi (Tun float ) — ApoOHbBIE, OHU e BellleCTBeHHbIe, UKc/ia

(Hanpumep, 1.45, -3.789654, 0.00453). ITpumeuanwe: Ajis pa3eseHus 1[e0i U ApoOHOH
yacTeil 371eCh UCI0JIb3yeTCs TOUKa, a He 3arisiTasi.

— CTPOKHM (TUn str) — Habop CUMBOJIOB, 3aK/IFOUeHHBIX B KaBbIUKHU (Hampumep, "ball", "What is

your name?", 'dkfjUUV', '6589"). [Iprmeuanue: KaBbluku B Python MoryT ObITh OZfMHAPHBIMU
WY JIBOMHBIMH; OJMHOUHBIM CHMBOJI B KaBbIUKAX TAaKXKe SIB/ISIETCSI CTPOKOM, OTZe/TbHOTO
CMMBOJILHOTO THTIa B [TUTOHE HeT.

Onepauuu B nporpaMmmMmupoBaHumn

Onepanus — 3TO BbIIOJHEHWE KaKUX-T100 AeHCTBUIM Hafl JaHHBIMH, KOTOPbIE B JAHHOM C/Tydae
HMMeHYIOT onepaHamMu. CaMo /ieliCTBYe BBITIONHSIET omepaTop — CrieliiaabHbIii HHCTPyMeHT. Eciu Ob1
BbI BBITIOJ/THSI/TM OTIEPaLivio MOCTPONKU CTO/a, TO BAllIMMU OTepaH jaMu ObuT Obl I0CKA U TBO3/b, a
0T1epaTopoM — MOJIOTOK.

orepaHy 1 orepaHx 2
orepaTop

|
10 + 20
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Tak B MaTeMaTrKe ¥ IPOrpaMMHUPOBaHUM CUMBOJI II/IFOCA SIBJISIETCS OTIepaToOpOM OIepaLiiy CII0KeHHsI
10 OTHOLIEHHUIO K unc/aM. B ciyuae CTpOK 3TOT ke oreparop BBINOJIHSIET ONepaLjyiio KOHKAmeHayuu,
TO €CTb COe/JHeHUSI.

>>> 10.25 + 98.36
108.61

>>> 'Hello' + 'World'
'"Helloworld'

3mech crenyet [t cebst OTMETUTD, UTO TO, UTO JlelaeT OTepaTop B OMepaliydy, 3aBUCUT He TOBKO OT
HEro, HO U OT TUIIOB /IaHHBIX, KOTOPBIMU OH OmepupyeT. Mo/IOTOK B C/ly4ae HamajeHus Ha Bac
KPOKO/IW/IA TIepecTaHeT UrpaTh POJIb CTPOUTE/ILHOTO MHCTPyMeHTa. OfHaKO B OOJIBIIMHCTBE CTyYaeB
oreparopbl He yHUBepcasibHbl. HamprMep, 3Hak Mit0ca HeMpUMeHUM, eC/IU OTiepaHJjaMu SIB/ISIFOTCS, C
OZIHOI CTOPOHBI, UMCIIO, a C IPYroi — CTPOKa.

>>> 1 + 'a'
Traceback (most recent call last):
File "<stdin>", 1line 1, in <module>
TypeError: unsupported operand type(s) for +: 'int' and 'str'

3nechb B CTpOKe TypeError: unsupported operand type(s) for +: 'int' and 'str'
WHTEPIPeTaTop COoO0IIaeT, UTo MPOU30IIL/Ia OMMOKa THTIA — HETIOZIePyKUBaeMbIi oTiepaH/ /il TUTIOB
int u str.

N3MeHeHue TUNOB AaHHbIX

[IpuBefeHHYO BbILIe ONepaLyio BCe-Takyu MOXKHO BBITIO/IHUTE, €C/IU [IPeBpaTyuTh YucIo 1 B cTpoky "1".
17151 ©3MeHeHus1 OIHMX TUIIOB JIAHHBIX B [IpyrHe B si3bike Python ripejycMoTpeH psifi BCTPOEHHBIX B
Hero (yHKUHMH (YTO Takoe (PyHKLMsI B IPHMHLIUIIE, Bbl Y3HaeTe B JPyTrUX ypokKax). [T0CKo/bKy MbI IOKa
paboTaeM TOBKO € Tpemsi Thramu (int, float u str), pacCCMOTPUM BBI30BbI COOTBETCTBYIOIINX UM

dynkmii — int (), float(), str().

>>> str(1) + 'a'

13"

>>> int('3') + 4

7

>>> float('3.2') + int('2")
5.2

>>> str(4) + str(1.2)
'41.2'

OTH GyHKIMY TIpeoOpa3yroT TO, UTO MOMEILAeTCsl B UX CKOOKU COOTBETCTBEHHO B 11e/10€ UHCJIO,
Bell[eCTBEHHOe UMCJIO WM CTPOKY. OzfiHaKo npeobpa3oBaTh MOXKHO He BCe:

>>> int('hi'")
Traceback (most recent call last):
File "<stdin>", 1line 1, in <module>
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ValueError: invalid literal for int() with base 10: 'hi'

3mech BO3HUK/IA oitbOKa 3HaueHus (ValueError ), Tak Kak Tepe/iaH jiMTepas (B JaHHOM Ciydae CTpPOKa

c OyKBeHHBIMU CMBOJIaMH ), KOTOPBIN HeJib3st TTpeobpa3oBaTh K uucity ¢ ocHoBaHueM 10. OzpHako
(dyHKIMs int He Takas MpocTas:

>>> int('101', 2)
5
>>> int('F', 16)
15

Ecnu BBI 3HaeTe o PA3/IMUHBIX CUCTEMAX CUMUC/IEHUA, TO HOﬁMETe, 4TO 34eCh IIpOX301JIO0.

OOpaTM BHMMaHHe ellle Ha OfiHO. JJaHHbIe MOTYT Ha3bIBaThCSl 3HAUEHHSAMM, a TAK)Ke JIUTePalaMu.
Oty Tpu noHsTyA ("' maHHBIe", "3HaueHre", "nmuTepan") He 0003HAYAKOT OZHO W TO K€, HO O/TM3KU 1
Hepe/IKO YIoTpeOIsitoTCs KaK CHHOHUMBL. UTOOBI MOHATH pa3/inure MeXAy HUMH, MecTa UX

yrnoTpeb/ieHus1, HaJJ0 U3yUUTh ITPOrPaMMUPOBaHUe Ty0sKe.

NepeMeHHble

[laHHBIe XpaHATCA B sTYeliKax raMsiTU KoMibroTepa. Korjja Mbl BBOAUM UKC/I0, OHO TIOMELL[aeTcs B
KaKyIo-To siueliKy rnamstu. Ho kak moToM y3Hath, KyZa uMeHHO? Kak BriocsiejcTBHUY o6parratbes K
3TUM JaHHbIMUA? Hy’>KHO Kak-TO 3alIOMHUTB, [IOMETUTH COOTBETCTBYIOLLYIO STUEHKY.

PaHbllle, MPY HaNMCAHUH MPOTPaMM Ha MaIlIMHHOM sI3bIKe, OOpalljeHHe K sTueiikaM TaMsITH
OCYIIeCTBJIS/IA C TIOMOIIBI0 YKa3aHUSI UX PETMCTPOB, TO eCTh KOHKPETHO COO00IIIau, Ky/ia MO0KUTh
JAHHbIE U OTKY/a X B3aTh. OJJHAKO C TIOSIBJIeHHeM acceMb/1epoB Mpu 00pallieHnH K JJaHHbIM CTaTd
WCII0/Th30BaTh CJIOBECHBIE MepeMeHHbIe, UTo Ky/a yAo0Hel /i uenoBeka.

MexaHU3M CBSI3U MeX/1y TlepeMeHHbIMU U JAHHBIMH MOXKeT Pa3/inyaThbCsl B 3aBUCUMOCTH OT Si3bIKa
TIPOTPaMMHUPOBaHUS U TUIOB JlaHHBIX. [10Ka I0CTaTOUHO 3alIOMHUTB, UTO B TIPOrPaMMe JlaHHbIe
CBSI3BIBAIOTCS C KAKUM-/TMOO MEeHEeM U B Jla/bHeliieM obpailleHre K HUM BO3MO)KHO T10 3TOMY UMeHH-
riepeMeHHOM.

CnoBo "mepemeHHas" 0603HauaeT, UTO CYIIHOCTh MOXKET MEHSITBCS, OHA HEITO CTOSTHHA.
[lelicTBUTE/ILHO, BbI YBUIUTE 3TO B a/IbHEHIIIEM, O/IHA U Ta K€ TIepeMeHHasi MOYKET ObITh CBsi3aHa
CHaua/a C OJHUMHU [ aHHBIMH, a [TIOTOM — C JpyruMU. To eCTb ee 3HaUeHHe MOXKeT MEeHSAThCSl, OHa
riepeMeHYMBa.

B nporpamme Ha si3bike Python, Kak 1 Ha OOJBIIMHCTBE APYTUX SI3BIKOB, CBSI3b MEXK/Y AAHHBIMU U
repeMeHHBbIMM YCTaHaB/IUBaeTCs C [IOMOLBIO 3HakKa =. Takas orneparys Has3blBaeTCsl NpUCBaMBaHHue
(Takke roBopsT "miprcBoeHre"). HaripyMep, BbIpakeHHe Sq = 4 03HauaeT, YTO Ha OOBEKT,
Tpe/iCTaB/ISIOLMM co60i unco 4, HaxoAsIleecs: B Orpefie/ieHHOW 00/1acTH MaMsITH, Tellepb CCbUIAeTCs
niepeMeHHast Sq, ¥ 00paIaTbCs K 3TOMy 00BEeKTY CrelyeT 110 UMeHH Sq.
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sq =4
o T

ormepamia JlaHHEIE

IIepeMeHHOIl
[IPUCBaNBaHUA

NmeHa rnepemMeHHbIX MOT'YT OBITEL JTFOOBIMHU. O,E[HaKO €CTb HeCKOJIbKO 06H_[I/IX MMpaBUJI UX HAITMCAHUWA:

1. JKenarenbHO AaBaThb IepeMeHHbBIM OCMBIC/IEHHBIE UM€E€HA, TOBOPAILME O Ha3HAY€HUU JdHHBIX, Ha
KOTOpbI€ OHH CCBI/IAKOTCA.

2. Vmsi mepeMeHHOM He [JO/DKHO COBIIA/IaTh C KOMaHZAMU si3bIKa (3ape3epBHPOBaHHBIMU
K/IFOUEBbIMU C/IOBAMM).

3. mMs nepeMeHHO JO/DKHO HaUMHATHCS C OyKBBI MJIM CUMBOJIA TTO/jUepKrBaHus (_), HO He C
LUQPHI.

4. ViMs mepeMeHHOU He JI0JDKHO COZleprKaThb TIPo0estbl.

YT0o0ObI Y3HATh 3Ha4€HHEe, Ha KOTOPO€ CChbL/IaeTCA ITepeMeHHads1, HaX0AACh B PeXXMe MHTePIIpeTaTopad,
A0CTAaTOYHO ee BbI3BdTbh, TO €CTh HAITMCATbh UMA YU HAXKdATb Enter.

>>> sq = 4
>>> sq
4

Bort Gonee c/10)HBIN IpUMepP PabOTHI C TIepeMeHHBIMUA B MTHTEPAaKTUBHOM PeXKUMe:

>>> agpples = 100

>>> eat_day = 5

>>> day = 7

>>> apples = apples - eat_day * day

>>> apples

65

3aeck GUrypupyroT Tpu nepemeHHsle: apples, eat_day v day. Kaxxpol u3 HUX rpUcBavBaeTCs CBOe
3HaueHUe. BripaxkeHve apples = apples - eat_day * day cinoxxHoe. CHauasia BBITIOJIHIETCS
TMO/IBbIPA’KeHUe, CTOsILLee CripaBa OT 3HaKa paBeHCTBa. [1ocsie 3TOro ero pesysbrar rprvcBanuBaeTCs
nepeMeHHOM apples, B pe3ynbTare uero ee crapoe 3HaueHue (100) Tepsiercsi. B nogBeipakeHnu app les
- eat_day * day BMeCTO UMeH ITepeMeHHbBIX Ha CaMOM Jejie UCII0/Ib3YIOTCA UX 3HaueHUs, TO eCThb

yucaa 100, 5u 7.
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lNMpakTnyeckas padéora

1. TlepemeHHo# var_int mpucBoiite 3HaueHue 10, var_float - 3Hauenue 8.4, var_str - "No".

2. 3HaueHHe, XpaHHUMOe B TlepeMeHHOM var_int, yBenuubTe B 3.5 pa3a. [TosiyueHHbIN pe3y/ibTaT
CBSDKUTeE C TlepeMeHHOM var_big.

3. l3meHuTe 3HaUeHHe, XpPaHUMOE B TlepeMeHHO# var_float, yMeHbIIIMB ero Ha eVHHULY,
pe3yJsIbTaT CBSKUTE C TOU JKe TlepeMeHHOM.

4. Paspenute var_int Ha var_float, a 3atem var_big Ha var_float. Pe3ynbTar aHHbIX BbIpaXKeHUH
He MpUBS3bIBaliTe HU K KaKUM NepeMeHHbIM.

5. H3menure 3HaueHue niepemeHHOM var_str Ha "NoNoYesYesYes". I1pu ¢popMrpoBaHUM HOBOT'O
3HaueHHs MCI0/Ib3yUTe Orepaluy KOHKaTeHaluu (+) U MOBTOPeHUs CTPOKH ( *).

6. BBIBe,E[I/ITe 3Ha4yeHHs BCeX INepeMeHHBIX.

Ypok 5. BBoa 1 BbiBOA4 AaHHbIX

MB&I yke BCTpedanuch ¢ GpyHKIper print (). OHa oTBedaeT 3a BBIBOJ, JaHHBIX, MIO-YMOTUaHHUIO Ha
3KkpaH. Ecim kop, cogepxutcs B daiine, 6e3 Hee He 000HTUCh. B MIHTEPaKTUBHOM peXXHMe B PsJe
C/lydaeB MOXKHO 00OUTHCEH Oe3 Hee.

BBopg jaHHBIX B IPOrpaMMy Y MX BbIBOJ, Ba’KHbI B IPOrpaMMHUpOBaHUU. be3 BBoJja mporpamMmel fiesianu
ObI OZTHO U TO Ke, UCK/TFoUasi C/Ty4Yau, KOTZla B HUX CaMUX FeHepUPYIOTCs C/TyuyaiiHble 3HaueHus. BeiBoj,
TI03BOJISIET YBU/ETh, UCII0/Ib30BATh, MepeaTh ajbliie pe3y/abTaT paboThl IPOTrPAMMBI.

O6bIuHO TpebyeTcst, uToOBI TPOrpaMMa oOpabaThbiBaia KAKOM-TO IMAia30H Pa3/TUUHBIX BXOAHBIX
JIAHHBIX, KOTOPbIE MOCTYIAIOT B HEe U3 BHEIIIHUX UCTOUHHKOB. B KauecTBe MOC/IeAHUX MOTYT
BBICTYTATh (haii/ibl, KIaBUATYpPa, CeTh, BEIXOJHbBIE JAHHBIE U3 APYTOM MpOrpaMMbl. BBIBOA JaHHbBIX
TaK)Xe BO3MOXKeH B (haityibl ¥ Zip. OfiHAKO BO MHOTMX C/yYasix 3TO MPOMCXO/UT Ha SKpaH MOHHUTOPA.

MO’KHO CKa3aTb, YTO MpOrpamMma — 3TO OTKpPbITasi CUCTeMa, KoTopasi 00MeHHBaeTCsi ueM-1100 ¢
BHeILITHel /1711 Hee cpe/ioid. Ecv )KWBOYM OpraHrn3M B OCHOBHOM 0OMEHHBAETCSI BEIIeCTBOM U SHEprHeH,
TO MpOrpaMMa — JJaHHbIMU, UH(OpMaLUei.

BbiBOA4 AaHHbIX. PYHKLUUA print()

Yro Takoe GyHKIMS B TPOrpaMMUPOBAHUH, Y3HaeM 1o3xke. [Toka OyneM cunrtath, uto print () — 310
TaKasi KOMaH/a si3bika Python, koTopasi BHIBOAWT TO, UTO B ee CKOOKax Ha KpaH.

>>> print(1032)

1032

>>> print(2.34)
2.34

>>> print("Hello")
Hello
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B ckobkax MOTyT OBbITH /TF00BIE TUTIBI JAHHBIX. KpoMe TOro, KOJIMUecTBO JaHHBIX MOXKET OBITh
pas/IMuHbIM:

>>> print("a:", 1)

a: 1

>>> one = 1

>>> two = 2

>>> three = 3

>>> print(one, two, three)

123

MoskHo nepeZiaBaTh B (PyHKLMIO print () Kak HemocpeCTBeHHO JUTepasibl (B JaHHOM Ciayvae "a:" U
1), Tak ¥ nepeMeHHbIe, BMECTO KOTOPbIX OyAyT BbiBe/leHbl X 3HaueHUst. AprymMeHThl (QyHKLUH (TO, UTO
B ckoOKax), pasziesisitoTcsi Mexk/ly co6oii 3ansThiMU. B BbIBOZIe BMeCTO 3arisiThIX 3HaYeHUs! pasziesieHbl
nipobesiom.

Eciu B ckoOKaxX CTOUT BbIpaXkKeHHe, TO CHayasia OHO BBITIOJIHSIETCS, TIOC/Ie uero print () y>ke BHIBOJUT
pe3y/IbTaT JaHHOTO BbIPa)KeHUS:

>>> print("hello" + " " + "world")
hello world

>>> print(10 - 2.5/2)

8.75

B print () nmpemycmoTpeHbl JOMIOJIHUTEIbHBIE TTapaMeTpbl. HariprmMep, uepe3 napameTp sep MOXXHO
yKa3aTb OTJIMUHBIA OT npo6ena paszenuresb CTPOK:
>>> print("MOﬂ", "Tue", llwedH, "ThU", "Fri", llSatH, llSunH, Sep:ll_ll)
Mon-Tue-Wed-Thu-Fri-Sat-Sun

>>> print(1, 2, 3, sep="//")
1//2//3

[TapameTp end Mo3BOJIsIeT yKa3bIBaTh, UTO Jie/aTh, OC/Ie BbIBOAA CTPOKHU. [10-yMO/TUaHHIO MPOMCXOJUT

riepexo/| Ha HOBYIO CTPOKY. O/JHaKo 3TO /IeliCTBHe MOKHO OTMEHUTh, yKa3aB 0001 Apyroi CUMBOI
WIH CTPOKY:

>>> print(10, end="")
10>>>

OO6bIuHO end HCII0/Ib3yeTCd He B MHTePAaKTHUBHOM DeXKMeE, a B CKPUIITAX, KOrlda HeCKOJ/IbKO BBIBO/10B

NIOZPsAJ, HaZl0 Pasfe/IuTh He [epexo oM Ha HOBYIO CTPOKY, a, CKakeM, 3anATbiMu. CaM repexos Ha
HOBYIO CTPOKY 0003HauaeTcsi ciMBosIoM '\n'. Ec/ii MprCcBOUTE 3TO 3HaUeHHe TlapaMeTpy end, TO

HUKaKUX U3MeHeHHH B paboTe (yHKUMU print BbI He YBUJWTE, TaK KaK 3TO 3HAUEHHWE U TaK
[IPHUCBOEHO I10-YMOJTYaHUIO:
>>> print(10, end='\n"')

10
>>>

O,E[HEIKO, €CJ/IM HaJl0 OTCTYIIUTh Ha OJHY AOIMO/IHUTE/IbHYHO CTPOKY I10CJ/IEe BBIBOAd, TO MOXXHO CZ€/1dTh
TdK:

25



>>> print (10, end='\n\n')
10

>>>

Crepyrolijee, UTO CTOUT pacCKasaTh 0 GyHKIMK print — 3TO MCIIO/IB30BaHUEe (POPMATUPOBAHUS CTPOK.
Ha camom Jiesie O0HO HUKAKOTO OTHOLLEHHUS K print He UMeeT, a MpUMeHsieTcsi K cTpokaM. OfiHako

yacTo ¢hopMaTHpPOBaHKE UCTIO/Ib3yeTCsl B COUETaHUU C BBI30BOM (DYHKIMM print ().

q)OpMaTI/IpOBaHI/Ie MOXKET BBIMO/IHATECA B TdK HA3bIBAEMOM CTdPOM CTHJ/I€ W/IK C IIOMOILBKO CTPOKOBOI'O
MeToa format. CTaprﬁ CTHJIb TaK)Xe Ha3bIBAIOT CI/I-CTI/I]IEM, TdK KdK OH CXOX C TeéM, KaK ITPOUCXOAHNT

BBIBO/] Ha 3KpaH B si3bike C. PaccMoTpum npumep:

>>> pupil = "Ben"

>>> old = 16

>>> grade = 9.2

>>> print("It's %s, %d. Level: %f" % (pupil, old, grade))

It's Ben, 16. Level: 9.200000

3mecs BMeCTO Tpex KOMOMWHAIN CUMBOJIOB %S, %d, %f TO/CTaB/sIOTCS 3HaUeHUsI TiepeMeHHbIX pupil,
old, grade. BykBol s, d, f 0003HauarOT TUITBI IAHHBIX — CTPOKY, I1€/I0€ UKC/IO0, BEIleCTBEHHOe YHCIIO.
Ecnm 661 Tpe60Baioch MOACTaBUTL TPH CTPOKH, TO BO BCEX CJ/IyUasix UCTO/Ib30BaI0Ch ObI COUeTaHue

%S.

XoTs1 B KaueCTBe 3HaueHusi epeMeHHoOM grade ObIO yKa3aHO YKC/o 9.2, Ha KpaH OHO BBIBEJIOChH C
JOTIOTHATeTbHBIMU HY/IsIMU. OZIHAKO MBI MOYKEM YKa3aTh, CKOJILKO TpeOyeTcs 3HaKOB TI0C/Ie 3arisTOM,
3amnucaB repef OykBoit f TOUKY C >KeslaéMbIM UKCJIOM 3HAaKOB B ZIpOOHOM YacTu:

>>> print("It's %s, %d. Level: %.1f" % (pupil, old, grade))
It's Ben, 16. Level: 9.2

Terneps ocmoTpuM Ha MeTo/, format():

>>> print("This is a {0}. It's {1}.".format("ball", "red"))

This is a ball. It's red.

>>> print("This is a {0}. It's {1}.".format("cat", "white"))

This is a cat. It's white.

>>> print("This is a {0}. It's {1} {2}.".format(1, "a", "number"))

This is a 1. It's a number.

B cTpoke B hUrypHbIx CKOOKax yka3aHbl HOMEpa JlaHHBIX, KOTOPbIe OyAyT Crofja Mo/CcTaB/ieHbl. Jlanee K
CTpoKe npuMeHsieTcst MeTos format (). B ero ckobkax yka3bIBarOTCsI CaMH aHHbIE (MOYKHO
WCII0/Ib30BaTh repeMeHHbIe). Ha Hy/sleBoe MeCTO MO/ICTaBUTCS TIePBbI apryMeHT MeToza format (), Ha

MeCTO C HoMepoM 1 — BTOpOH U T. [I.

Ha camom ziesie BO3MOXHOCTH MeTozia format CyIlieCTBEHHO IIHpe, U /IS UX U3yUeHUs MOHa[00uIcs

ObI oTHeMbHBIN YpoK. Ham moka OyzieT ZocTaTtouHo 3Toro.
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BBog AaHHbIX. PyHKUUA input()

3a BBO/J B IIPOrpaMMYy /IaHHBIX C K/IaBHaTypbl B Python oTBeuaeT dyHKIMs input . Korzia BeI3biBaeTCs
3Ta (YHKLIMs, porpaMMa OCTaHaB/IUBAET CBOE BBITIOJTHEHUE U XKIET, KOT/Ia T0/b30BaTe b BBEJIET TEKCT.
[Tocse 3TOrO, KOT/ZIAa OH HAXKMeT Enter, pyHKIus input () 3abepeT BBeJeHHbBIN TEKCT U TIEPeIacT ero
nporpaMMe, Kotopasi y>ke Oyznet o6pabarbiBaTh €ro COT/IaCHO CBOMM a/ITOPUTMaM.

Ecnv B UHTEpPaKTUBHOM peXxuMe BBeCTU KOMaHAy input (), TO HUUero MUHTepeCHOro Bbl He YBUUTE.
Kowmristotep 6GyzeT >k/1aTh, KOT/Ia BbI UTO-HUOYAbL BBeZleTe U HaskMeTe Enter v mpocTo HaxkMmete Enter.
Ec/u BBl UTO-TO BBEJIH, 3TO Cpa3y »Ke 0TOOpPa3UThCs Ha SKpaHe:

>>> input()

Yes!

'Yes!'!
dyHKIMsA input () nmepejaeT BBeJjeHHbIE 1aHHbIe B ITporpaMmmy. VX MO>KHO TIPUCBOUTH NlepeMeHHOU. B
3TOM C/ly4yae UHTEepIipeTaTop He BBIBOJUT CTPOKY Cpa3sy xe:

>>> answer = input()
No, it is not.

B AdHHOM C/1y4dde CTPOKa COXPaHAETCA B HepeMEHHOﬁ answer, v 11py XeJlaHWUU Mbl MO>XKEM BBIBECTH €€
3Ha4ye€HHe Ha 3KpadH:

>>> answer
'"No, it is not.'

[Tpu Mcrosb30BaHUM GYHKIMK print () KaBBIUKYU B BBIBO/IE OITyCKAIOTCS:

>>> print(answer)
No, it is not.

Kyzna nnTepecHeil ncnonb3oBaTh GyHKLMIO input () B ckpumnTax — (haiinax c kogom. PaccmoTpum
TaKyIo IporpamMmmy:

test.py ¥
1 nameUser = input()
2  cityUser = input()
3 print( .format(nameUser, cityUser))
4
Cratyc

pl@pl-desk:~$ python3 test.py
KoMnunsaTop
CaBaHHa
CoobuieHus Bac 308ByT Jles. Baw ropop CaBaHHa.
plepl-desk:~$ i

3aMeTKu

TepMuHan
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[Tpu 3amycke MporpaMMbl, KOMITLIOTED JK/IET, Korzia OyzleT BBe/jeHa CHayasia OfiHa CTPOKa, TIOTOM
BTOpast. OHu OyayT NMPUCBOEHBI epeMeHHBIM nameUser u cityUser. TToc/ie 3TOro 3Ha4eHus1 3TUX
TepeMeHHBIX BLIBOJSTCS Ha 9KPaH C MOMOII[bI0 (HOpMaTUPOBAHHOTO BLIBOAA.

BrlImiernpuBeieHHbIN CKPUIIT AajieK OT coBepiiieHCTBa. OTKyZa IM0/Ib30BaTesT0 3HaTh, UTO XOUeT OT HEeTo
nporpamMma? UtoObl He BBOAUTD YeslOBeKa B 3aMellaTe/IbCTBO, i GyHKLMK input TrpegycMOTpeH
CrieLidaIbHbINA TTapaMeTp-TIpUIvIallieHre. DTO TIpUT/IallieHre BEIBOAWUTCS Ha 9KPaH MpH BbI30Be input ().
YcoBepilieHCTBOBaHHasi MPOrpaMMa MOKET BbIT/ISIIeTh TakK:

test.py ¥

1 nameUser = input( )

2 cityUser = input( )

3 print( .format(nameUser, cityUser))
4

CraTyc

pl@pl-desk:~$ python3 test.py

KoMmnunstop Bawe wuMa: Cukama
Baw ropon: rpe-to B Appuke

CoobueHuns Bac 308yT Cukama. Baw ropog rpe-to B Adpuke.
pl@pl-desk:~$ [

3aMeTKu

TepMmuHan

O6paTvTe BHUMaHUe, UTO B IPOrpaMMy TOCTyTaeT CTPOKa. [laxke ecyii BBECTH YMCTIO, QYHKLHS
input () BCe paBHO BepHeT ero CTPOKOBOe IpeAcTasiaeHue. Ho uTo fenars, eciiv Hazio MOTy4YUThb
yrcsio? OTBeT: UCTIONMBh30BaTh (DYHKI[UHM MpeoOpa30BaHUsI THUIIOB.

test.py %
1 qtyOranges = input( )
2 priceOrange = input( )
3
4 qtyOranges = int(qtyOranges)
5 priceOrange = float(priceOrange)
6
7 sumOranges = qtyOranges * priceOrange
8
9 print( , sumOranges, )
10

CTaTyc pl@pl-desk:~$ python3 test.py
= CKONbKO anenbcuHos? 5
Komnunstop LleHa opHOro anenscuHa? 21.50
3annatute 107.5 pyb6.

R P LepL-desk:~s [

3aMeTKH

TepMuHan
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B panHOM ciiydae ¢ momMotibio GyHKUMM int () u float () cTpokoBbIe 3HaUeHUs TTepPeMeHHbIX
qtyOranges u priceOrange 1ipeo0pa3yroTCsi COOTBETCTBEHHO B Ije/I0e YKCJIO U BelljeCTBEHHOe YHCIIO.
ITocse 5TOro HOBBIE UMC/IEHHBIE 3HAUeHUS [TPHUCBAUBAIOTCA T€M JKe [IepeMeHHbIM.

[TporpaMMHBIM KO/l MOYKHO COKPATHTh, €C/TH TIpeobpa3oBaHKe THUIIOB BBITOIHUTE B TEX >Ke CTPOKAx
KO/ia, TJie BbI3biBaeTCsl QYHKIMS input ():

gtyOranges = int(input("Ckonbko anenbcuHoB? "))
priceOrange = float(input('"LeHa ogHoro anenscuHa? "))

sumOranges = qtyOranges * priceOrange
print("3annatute", sumOranges, '"py6.")

CHauasa BbInosiHseTcs: GyHKUMS input (). OHa Bo3BpaljaeT CTPOKY, KOTOpYIO (pyHKIus int () win
float () cpa3y npeobpa3yet B uncio. ToIBKO MOC/e 3TOTro MPOUCXOAUT MPUCBAaUBaHKUe ITePEMEHHOM,
TO €CTh OHa Cpa3y I0/yyaeT YUC/IeHHOe 3HaueHue.

lNMpakTnueckasn padéora

1. Hammmmre niporpammy (daiin user.py), KoTopasi 3ampaiiiiBaa Obl y 110/Ib30BaTeIs:
- ero uMms (Harpumep, "What is your name?")
- Bo3pact ("How old are you?")
- MecTo >kutenbcTBa ("Where are you live?")
[Tocsie 3TOrO BHIBOJMIIA OBI TPU CTPOKHU:
"This is umsa"
"It is Bo3pacm"

"(S)he live in Mecmo_scumenbcmea"

Bmecto ums, 8o3pacm, mecmo_dcumenbcmed JOJDKHBI ObITh JaHHbBIE, BBE/IeHHbIE
I10/Ib30BaTe/1IeM. HPI/IMELIaHI/Ie: MO>XHO ITHMCaThb (I)pa'_%BI Ha PYCCKOM 43bIKe, HO €CJ/I1 BbI
MJ1IaHUPpYyeTe CTaThb HpOCl)ECCI/IOHaIILHbIM MMporpaMMuCTOM, HpHBbIKaﬁTe K aHFﬂHﬁCKOMy.

2. Hanwmmte mporpammy (datin arithmetic.py), kotopas ripefjiarasa Obl TT0/Ib30BaTe 0 PEIIUTh
nipumMep 4 * 100 - 54. [Torom BbIBOM/IA ObI HAa 9KPaH MPABWIbHLIN OTBET U OTBET I10JIb30BaTe/Isl.
[MTogymaiiTe, Hy>KHO /1 3/1eCh Pe0OpPa30BbIBaTh CTPOKY B UKCJIO.

3. 3ampocuTe y mo/b30Bartesi ueTbipe urciaa. OTAenbHO C/I0)KUTe MepBble JBa U OT/e/bHO BTOPbIe
nBa. Pa3nmenure mepByro CyMMy Ha BTOPYIO. BeiBejuTe pe3ysibrar Ha 9KpaH Tak, YTOOBI OTBET
cofiep>kas JiBe LIUQPHI Moc/e 3arsToi.
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YpoK 6. Jlornyeckme BbipaxxeHUAa U oneparopbl

Jlornyeckue BbipaXeHuUsa u NIOTUYECKUU Tnn AaHHbIX

YacTo B peasibHOM >KU3HU MbI COTJIAIIAeMCsI C KAKUM-/THOO0 yTBep)KIeHUeM WM OTPUL[AeM ero.
Hanpumep, ecii BaM CKaXKkyT, UYTO CyMMa urcen 3 U 5 6osibliie 7, BbI COTJIaCUTeCh, CKaxkeTe: «/a, 3To
nipaBza». Ecu >ke KTo-To OyZieT yTBep>KaTh, YTO CyMMa TPeX U TSTH MeHbIIIe CeMH, TO BbI PaCIieHUTe
TakKoe yTBepsKZeHre KaK JIOKHOe.

[Togo6HBIe (pa3bl MpeAronIararoT TOILKO 1Ba BO3MOKHBIX OTBeTa — b0 "aa", Korja BeIpaykeHHe
OLIEHMBAETCS KaK TIpaB/ia, UCTHHA, MO0 "HeT", KOTZia yTBEepP)KeHre OLIeHUBAeTCs Kak OIIMO0YHOe,
JIO)KHOe. B rporpaMmMypoBaHUU U MaTeMaTHKe eC/IM pe3y/IbTaTOM BbIUMC/IeHUS BbIPa)KeHHsI MO)KeT
ObITH JIMIIb NCTHHA WIH JIOXKb, TO TAKOe BbIPa)KeHHE HA3bIBAETCS JIOTHYECKHUM.

Haripumep, Boipa>keHue 4 > 5 sB/sIeTCs JIOTUYEeCKUM, TaK Kak ero pe3y/ibTaToM SIB/ISieTCs MO0 MpaBja,
6o 710kb. BeipaxkeHue 4 + 5 He SIB/ISETCS JTOTUYECKNM, TaK KaK Pe3y/IbTaTOM ero BBITIO/THEHHS
SIB/JISIETCSL YUCJIO.

Ha no3anpouiiom ypoke Mbl IO3HAKOMUW/IMCh C TPeMSI TUTIAMU [JJ@HHbBIX — L[e/IbIMU U Bell|e CTBeHHbIMU
YyKC/laMy, a TakKe CTpoKaMu. CerofiHsi BBeJleM UeTBepThIi — JIOTHYeCKUH THII JaHHBIX (TUIl bool).

Ero Takke Ha3bIBaroT Oy/IeBbIM. Y 3TOTrO THIIA BCErO /iBa BO3MOKHBIX 3HaueHus1: True (mpasza) u False
(1oXb).

>>> a = True
>>> type(a)
<class 'bool'>
>>> p = False
>>> type(b)
<class 'bool'>

3nech mepeMeHHOM a ObUTIO MPHCBOEHO 3HaUueHHe True, MOC/Ie Uero C IMOMOIIbI0 BCTpoeHHOM B Python
(dyHKuMY type () mpoBepeH ee Turl. VIHTepripeTaTop COOOII[WI, UTO 3TO IepeMeHHast kyiacca bool.

TTOHSTHSI «K/IACC» U «THIT JAHHBIX» B JAHHOM C/Tyuyae OffHO U TO Xe. [TepeMeHHast b Takxke CBsi3aHa C
Oy/1IeBbIM 3HAUEHHEM.

B niporpammuypoBanHuy False 00BIYHO MPUPABHUBAIOT K HY/IO, a True — K efuHuUIle. YTOOBI B 3TOM

ybeuThCs1, MOXKHO TIpeoOpa3oBaTh Oy/eBO 3HaueHHe K L[e/I0UUCTIEHHOMY THTTY:

>>> int(True)
1
>>> jnt(False)
0

Bo3moxxHO 1 06paTtHoe. MoykHO mpeoOpa3oBaTh Kakoe-nb0 3HaueHue K OysieBoMy THUITY:

>>> bool(3.4)
True

>>> bhool(-150)
True

>>> bool(0)
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False
>>> bool(' ')
True
>>> bool('"')
False

U 3meck paboTaeT npaBu/io: BCE, uto He 0 U He TyCTOTa, SB/SETCS TPaBoH.

Jlornyeckue oneparopbl

T'oBOpst Ha €CTeCTBEHHOM sI3bIKe (HarpuMep, pyCcCKoM) Mbl 0003HauaeM CpaBHEHHsI C/IOBaMH "'PaBHO",
mon

"Gosbliie", "MeHblile". B s3pIKax MpOrpaMMHUPOBAHUS UCTIO/B3YIOTCS CrielidabHble 3HaKu, Moi00HbIe
TeM, KOTOPbIe UCTIONb3YIOTCS B MaTeMartrKe: > (Oosbliie), < (MeHbIlle), >= (6o/bllle UM paBHO), <=

(MeHblIe WM paBHO), == (paBHO), != (He paBHO).

He myTaiiTe omneparyio MprcBauBaHuUs 3HaUeHUs TiepeMeHHOM, 0003HauaeMyto B si3bike Python
OJVHOYHBIM 3HAaKOM "'paBHO", M OIepaLyio cpaBHeHus (ZBa 3Haka "paBHO"). IIprcBavBanHue u
CpaBHeHUe — pasHble OrepaLyu.

>>> g =
>>> p =
>>> a +
True
>>> a < 14 - b
False

>>> g <= Db + 5
True

>>> g = b
True

>>> g ==

False

>>> ¢ = a ==
>>> a, b, c
(10, 5, False)

B faHHOM nprMepe BbIpakeHHe C = a == b COCTOUT U3 JByX NOABbIpaKeHHI. CHauyasma MpOUCXOAUT
cpaBHeHHe (==) nepeMeHHbIX @ U b. TTocsie 3TOro pe3ysbrar JIOrMYeCcKoii oneparyy prUcBauBaeTCs

HepeMEHHOﬁ C. Bblpa}KQHI/Ie a, b, C IIPOCTO BBIBOJUWT 3HAYE€HUA TTIEDEMEHHBIX HAd 3KPdH.

CnoXxHble nornyeckue BbipaxeHus

Jlornueckue BoipakeHUs TUra kByte >= 1023 gB/SIOTCS IIPOCTHIMY, TaK KaK B HUX BbITIO/THAETCS
TOJIBKO OfIHA Jiorrueckas orieparust. OJJHako, Ha MPAKTHKe Hepe/IKo BO3HHUKaeT HeoOXoAUMOCTh B Oosiee
CJIOKHBIX BhIpaKeHUsIX. MOXKeT MoHaZl00UThCS MOMyuuTh oTBeta "Jla" wiv "HeT" B 3aBUCUMOCTHU OT
pe3y/bTara BbIIOJIHEHUS IBYX MPOCTBIX BhIpakeHUU. Hanprmep, "Ha ynuLe uzieT CHer Uiu JoXAb',
"mepeMeHHast news 6obiie 12 1 MeHbiie 20",

B Takux cydasix UCTOb3YOTCS ClieljiaibHbIe orepaTopbl, 00beJUHSOLHe [Ba U Oosee TPOCTHIX
noruyeckux BbipakeHusi. ILIMpoKo MCTONMb3yIOTCS [jBa orepaTtopa — Tak Ha3biBaeMble jjoruueckue M
(and) u WJIN (or).
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YroObl OyunTh True TIPU UCIIO/Ib30BaHUU oriepatopa and, He0OX0UMO, UTOOBI pe3y/bTaThl 000MX

TIPOCTBIX BbIPAXKEHUH, KOTOPbIe CBSI3bIBAET JJAHHBIN OriepaTop, ObL/IM UCTUHHBIMU. ECi X0Ts1 ObI B
OZTHOM C/Ty4ae pe3y/bTaToM OyzieT False, TO U BCe CJIOXKHOE BbIpaykeHUe OyzeT JI0XKHBIM.

YroObl IOyunTh True TIPY UCIIO/Ib30BaHUM OTIepaTopa or , HeoOX0AUMO, UTOOBI pe3y/IbTaT XOTs Obl

OZTHOTO TIPOCTOTO BBIPaXKeHHs1, BXOASIIEr0 B COCTaB CJIOKHOTO, ObI/T UCTUHHBIM. B cilyuae omepaTopa
or CJIO)KHOE BhIPa’KeHHe CTAHOBUTCS JIOXKHBIM JIUIITE TOT/IA, KOT/Ia JIOXKHBI 00a COCTABJISFOIINE ero

MPOCThIE BbIPa’>XeHHH.

HorycTyM, TiepeMeHHO# X ObI/IO MPHUCBOEHO 3HaueHue 8 (x = 8), mepemMeHHO y npucBowId 13 (y =
13). Jlornueckoe BbipakeHHe y < 15 and X > 8 OyzeT BBINOIHATLCSA C/IEAYIOIIM 00pa3oMm.
CHauaJsia BBITIOJTHUTCS BbIpaykeHHe y < 15. Ero pe3ysbratom OyzeT True. 3aTeM BBITIOTHUTCS

BeIp@)KeHHe X > 8. Ero pe3synsratom OyzieT False. [lanee BelpakeHHe cBefieTcsi K True and False,

UyTO BepHeT False.

>>> X = 8

>>> y = 13

>>> y < 15 and x > 8
False

Ecu Ob1 MBI 3amicasiv BIpaKeHHe Tak: X > 8 and y < 15, TO OHO TakKe BEpHYJ/IO Obl False.
OpiHako cpaBHEeHHWe Yy < 15 He BBITIOHS/IOCh ObI MHTEPIIPEeTAaTOPOM, TaK KakK ero He3aueM BBITTO/THSATE.
Begp nepBoe npocToe 10ruueckoe BelpakeHue (X > 8) y)Ke BEPHYJIO JIOXKb, KOTOpas, B Ciyvae
oriepaTopa and, IpeBpalljaeT BCe BEIPA)KEHUE B JIOXKb.

B csiyuae c omepatopoM or BTOpOe MPOCTOe BhIpaXkeHHe MPOBepsieTCsl, eC/IU MepBoe BePHYJIO JIOXKb, U
He TPOBEPSIETCS, eCJTH Y>Ke TIepBOe BEPHYJI0 UCTUHY. Tak Kak /jisi UCTUHHOCTH BCETO BhIPa)KeHUSI
JOCTaTOYHO €IMHCTBEHHOTO True, HeBa)KHO I10 KaKyl0 CTOPOHY OT Or OHO CTOMT.

>>>y < 15 or x > 8

True
B s3bike Python ecTb ellle yHapHbIM JIoTUueCKUii oriepaTtop not, To ecTh oTpvliaHue. OH TpeBpalljaeT
TIPABY B JIOXKb, a JIOXKb B MIPaBAY. YHAPHbBINA OH ITOTOMY, UTO IMPUMEHSIETCS K OJHOMY BbIPayKEHHIO,
CTOsILL[eMY TIOC/Ie HeTo, a He CTpaBa U CJieBa OT Hero Kak B cjiyuae OMHapHbIX and U or.

>>> not y < 15
False

3necb y < 15 Bo3Bpaujaet True. OTpuliasi 3To, MbI [Toyuyaem False.

>>> g = 5
>>> b = 0
>>> not a
False
>>> not b
True
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Yucno 5 TpakTyeTcsi Kak UCTMHA, OTpULIaHUe NCTUHBI JjaeT J10Kb. Hosb niprpaBHUBaeTcs K False.

Ortpuuianue False fgaet True.

MNMpakTnueckasa paéora

1. TlpucsoliTe AByM NepeMeHHbIM 00bIe UHC/IOBbIe 3HAYEHUSI.

2. Hcnosnb3ys nepemMeHHsble U3 I1. 1, ¢ TOMOLLBIO oreparopa and COCTaBbTe /Ba CJI0XKHBIX

JIOTUUEeCKHX BbIPpa>K€HHs, OAHO M3 KOTOPLIX Ad€T UCTHUHY, APYroe — JI0XKb.

3. AHaJOrMyHO BBIMIOJIHUTE I1. 2, HO y’Ke C OI1epaTopoM or .

4. Tlompoby¥iTe UCIIOMB30BATh B JIOTUUECKUX BBIDAKEHHUSIX MePEMeHHbIE CTPOKOBOTO THIIA.
OOBbsicCHUTE pe3ysibTar.

5. Hammmmre nporpaMmy, KOTopast 3amparivBasa Obl y I10/Ib30BaTesIs ABa UMc/ia U BBIBOAM/IA ObI
True W False B 3aBHUCHMOCTH OT TOTO, OOJIbIIIe TIepBO€e YKC/I0 BTOPOTO UM HeT.

YpokK 7. BeTBneHune. YCNOBHbIW onepaTop

Xo/1, BBITTOJTHEHUSI TTPOTPAMMBbl MOXKET OBITh JIUHElHbIM, TO eCTh TAKUM, KOT/Id BBIDAYKEHHST
BBINOJIHAKOTCS JPYT 3a IPYI'OM, HauMHas C [1epBOro U 3aKaHuMBasi nociaegHUM. Hu ofHa cTpoka Koza
IIpOrpaMMbl He TIPOITyCKaeTCs.

OpHako yaille B mporpaMMax ObIBaeT He Tak. [Ipy BIOTHEHUH KOZia, B 3aBUCUMOCTH OT TeX WM UHBIX
yCJIOBUI, HEKOTOPBIE €ro yuaCTKH MOTYT ObITh OMYIIEHbI, B TO BPeMSI KaK /IpyTye — BbIITO/THEHBI.
WHbIMU c/lOBaMH, B TIpOrpaMMe MOXKeT TIPUCYTCTBOBATh 8eme/eHue, KOTOpoe peann3yeTcsl yC/IOBHBIM
orepaTopoM — 0co00i KOHCTPYKLHel A3bIKa MPOrpaMMHUPOBaHUS.

[TpoBesem aHasOruo € peajbHOCTHIO. UesioBeK XKUBET I10 pacnucaHuio. MOXXHO cKa3aTbh, paciycaHue
— 3TO aJITOPUTM [1J151 YeJIOBeKa, ero MporpaMMHBIN KOZ, MO/JIeXKalluil BeINOIHeHUI0. B pacrivcannu Ha
18.00 crout moxoz B 6accetin. OfHako 3K3eMrisip 6ropobora Kinacca Homo sapiens uepes cBou
PeLeNTOPbI-CeHCOPHI TToMyYaeT MH(opMaLto, uTo BoAy u3 6acceiiHa cyiumu. Pa3symHo Ob110 ObI
OTMEHUTH 3aHATHE T10 TJIaBaHUI0, TO €CTb U3MEHUTh X0/, BbITIOJIHEHUS IPOrPaMMbI-PaclMCaHusl.
OJHUM U3 yC/IOBUH TIOCelTieHust OacceliHa JO/DKHO ObITh ero (GyHKI[MOHUPOBAHKE, MHAUE /I0/DKHBI
BBITIOJIHATHCS IpyTHe JeHCTBUS.

[Togo6Hast HeTMHEMHOCTh JIeNCTBUM MOXKeT ObITh peasi30BaHa B KOMITbIOTEPHOM TIPOrpaMMe.
Haripumep, yacTb kofja 6y/ieT BBIMOMHATHCS JIMILIb [1PY OTIpeZie/IeHHOM 3HaueHUH KOHKPETHOM
nepeMeHHOM. B si3pIkax MporpaMMHUpOBaHuUs UCIOb3yeTCsl TPUOIM3UTENbHO TaKasi KOHCTPYKLMS
YCJIOBHOTO Orleparopa:

if norunueckoe_BblpaxeHue {
BblpaxeHune 1;
BbipaxeHune 2;
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[TepeBecTH Ha uenoBeueCKUM S13bIK MOXKHO TaK: €CJ/IM JIOTUYeCKOoe BbIpa)keHHe BO3BpaliaeT UHCTHUHY,
TO BBINO/THAKTCA BbIPa)KeHUsI BHYTPH (PUI'YPHBIX CKOOOK; €CJTH JIOTHUECKOE BhIPA)KEHHUE
BO3BpAIIlaeT JIOXKb, TO KO/ BHYTPU (DUTYPHBIX CKOOOK He BhirosHseTcs. C aHmmuiickoro "if"
1epeBOJUTCA Kak "ecyn'".

KoHcrpykims if norunyeckoe_BblpaxeHue Ha3bIBaeTCs 3aro/IOBKOM YC/JIOBHOTO OTiepaTropa.
BbipakeHusi BHyTpY (UTYPHBIX CKOOOK — T@/IOM YC/IOBHOT'O oreparopa. Tesio MOKeT cofiepKaTh Kak
MHOXXeCTBO BBIP@KEHUH, TaK U BCEro OFHO WIH JlaKe ObITb MyCThIM.

[Tpumep Mcrnonb30BaHKs YC/IOBHOTO OrlepaTopa B si3blke nporpaMmupoBanust Python:

if n < 100:
b=n+a

B ITutoHe BMecTO GUTypHBIX CKOOOK MCIO/B3yeTcs qBoeToure. O60cob/eHre BIOXKEHHOTO Ko/ja, TO
eCTh TeJla OTeparopa, J0CTUraeTCsl 3a CUeT OTCTYINOB. B mporpaMMupoBaHWY NPUHSATO [je/1aTh OTCTYII
paBHBIM UeThipeM TpobesiaM. OIHAKO TaK)Ke MOYKHO HCII0/Tb30BaTh KiiaBuilly Tabyssiiuu (Tab) Ha
K/laBHUaType. Bo/bLIMHCTBO Ccpej; MpOrpaMMUPOBaHusl aBTOMAaTUUYeCKH Je/latoT OTCTYTI, KaK TOJIBKO Bbl
TIOCTaBUTe [[BOETOUME U TiepeliieTe Ha HOBYIO CTPOKY. O/fHaKO Mpu paboTe B UHTEPAKTHBHOM DeXXKUMe
HaZlo AesiaTb OTCTYIIbl BPYUYHYIO.

>>> g =

>>> if a > 0:
3peck bbin HaxaT Tab ~——  a=a*0.7

3peck 6bin HaxaT Enter —S5a a
7.0

Haxox/ieHre B TeJie YCJIOBHOTO oriepaTopa 3fech 0603HauaeTcsi TpeMsi Toukami. [1pu co3ganuu daiiia
CO CKPHUIITOM TaKMX TOUEK OBbITb He [JO/DKHO, KaK Y MPUIVIAIIeHUS >>>,

Python cunTaeTrcs A3bIKOM C SICHBIM CHHTAaKCHUCOM U JIETKO UATAaeMbIM KOJIOM. DTO JOCTUTAeTCs
CBeJleHeM K MUHUMYMY TaKMX BCIIOMOTaTe/IbHBIX 37IEMEHTOB KakK CKOOOK M TOUEK C 3amsaTou. [Iist
paszesnieHus: BbIPAYKeHUH WCTIO/Ib3YeTCs TIepexXoji Ha HOBYIO CTPOKY, a it 0003HAYEeHHsT BIOYKEHHBIX
BbIP@KEHUU — OTCTYIIbI OT Hauasia CTPOKU. B Ipyrux si3blkax AaHHBIA CTU/Ib TTPOrPAMMUPOBAHUS TaKKe
WCTIO0/Ib3YeTCsl, HO JIMIIb JJis1 y1000uMTaeMoCTy Kofia yesioBekoM. B TTuToHe >ke OH BO3Be/ieH B PaHT
CUHTAKCUUeCKOTO MpaBuIa.

B nipumepe Bblllie IOrMueCKUM BbIpayKeHUEM siB/isieTcss N < 100. Ecsiu oHO Bo3BpalljaeT UCTHHY, TO
BBITIOJIHATCS CTPOUKa Kofla b = n + a. Eciiu noruyeckoe BeIpa)keHue JIOXKHO, TO BblpakeHMe b = n +
a He BBITO/THUTCSI.

JlaHHBIN TTpUMep BBIPBaH U3 KOHTEKCTa U caM Mo-cebe He siByisieTcst pabounm. [losiHast Bepcust
MpPOrpamMMbI MOT/Ia ObI BHITVISIZIETh TakK:

b=20
a = 50
n = 98
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if n < 100:
b=n+a
print(b)
[Tocnennsisi ctpouka koga print(b) yke He OTHOCUTCS K YCJIOBHOMY OTiepaTopy, uTo 0603HaueHo
OTCYTCTBHEM Mepef; Hell oTcTyna. OHa He SB/ISIeTCS BJIOXKEHHOW B YC/IOBHBIM OIepaTop, 3HAuuT, He
TIPUHA/J/Ie)KUT eMY.

[TockonbKy nepeMeHHas n paBHa 98, a 3To menblie 100, To b cTaHeT paBHOU 148-Mu. DTO 3HaueHue
OyzeT BbIBeieHO Ha 3KpaH. Ec/ii mepeMeHHast n U3Haya/ibHO Oblia Obl CBSI3aHa, HaTIpUMep, CO
3HaueHueM 101, To Ha 3kpaH Obi1 661 BeiBefieH 0. I1pu n, paBHo# 101, 1oruyeckoe BeIpakKeHHe B
3aroJioBKe yCJIOBHOTO OriepaTtopa BepHYJIO Obl JI0)Kb. 3HAUMT, TeJio He ObLI0 ObI BHITIOHEHO, 1
riepeMeHHast b He ©3MeHUIach ObI.

CTpyKTypy NpOrpaMMbl MO>KHO M300pa3uTh cieayroimmM obpasom:

OcHoBHASI BeTBb

BiiokeHHbBII KO

OcHOBHAS BeTBb

OcHOBHasi BeTKa IIPOTrPaMMbI BBITIO/IHSIETCS BCET/Ia, a B/IOYKEHHBIM KO JIUIIE TOT/Ia, KOT/la B TEMHO-
3e/IeHOM CTpPOUKe, 0003HauaroIIeld 3aro/I0BOK YCJIOBHOTO OIepaTopa, CJIydyaeTcsi UCTHHA.

[171s1 HeOO/BIIMX TIPOTPaMM MHOT/IA UePTAT TaK Ha3biBaeMble OI0K-CXeMbl, OTPaKaroLI[ie arOpUTM
BhITIO/THEHUS. B s13bIKe 6/10K-cxeM orpe/iesieHHbIe KOHCTPYKL[UH 0003Hauar0TCsi CBOMMH Gurypamu. Tak
610K feiicTBUI 0003HaUaeTCs MPSIMOYTOILHUKOM, a JIOTHUeCKOoe BhIpakeHre — poMOoMm. st kozia
BhIIIIe O/I0K-CXeMa MOXKET BBITTISI/IETh TaK:



True

False

—i

YcnoBHBIY OmiepaTop MOXKeT BK/IFOUATh He OJHY BETKY, a [iBe, peajn3ysl TeM CaMbIM TOJHOLIEHHOe
BeTBJIEHUE.

True False

—

B cnyuae Bo3Bpara ioruuecKiM BbIpakeHHeM False TMOTOK BBITIO/IHEHUS IPOrPaMMbl He
BO3BpalllaeTCsi Cpa3y B OCHOBHY!O BeTKy. Ha ciyuali False CyllleCTByeT ApYrou BIOXKeHHbIN KO/,
OT/IMYHBIN OT C/iydast True. /IpyruMu C/I0BaMu, BCTPETUBLLIMCH C PACLLIMPEHHOM BePCUeN YCI0BHOTO

orieparopa, TOTOK BBITIOIHEHUS ITPOrPaMMbl He BEDHETCSI B OCHOBHYIO BETKY, He BBITIOJTHUB XOThb
KaKoW-HUOY/Ib B/IOYKEHHBIN KO/I.

B s13pIKax MporpaMMUpOBaHKsI paszie/ieHue Ha [iBe BeTBU JOCTUTAeTCs C TIOMOILbI0 fo0aBieHus O10Ka
else, mosmyuaercs Tak HasbiBaemoe if—else (eciu-vHaue). CUHTAKCHC BBIIVISIIUT IPUMEPHO TaK:
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if normnueckoe_BblpaxeHue {
BblpaxeHune 1;
BbipaxeHune 2;

}

else {
BbipaxeHune 3,

}

Ecnu ycioBue nipy MHCTPYKLMK if OKa3bIBaeTCs JIOKHBIM, TO BBITIOTHSIETCS 010K Ko/ja IpU
MHCTPYKIUY else. CUTyalus, MPH KOTOPOH 0bI BHINMOTHU/IHCH 00€ BeTBH, HeBO3MOXHA. JI160
KOJI, MpUHazAaexauwii if, mubo Koz, mpuHazsexamuii else. Hukak Haue. B 3arosioBke else

HHUKOIJla He OBIBaeT JIOrH4eCKOro BbIDA)K€HH.

[Tpumep koza € BeTKOM else Ha si3blKe IIporpaMMmypoBanus Python:

tovarl = 50
tovar2 = 32
if tovarl + tovar2 > 99
print("99 pyb6nen HepgocTaTouHO")
else:
print("4dek onnaveH")

CnenyeT uMeTh B BHUJY, UTO JIOTUUECKOE BbIpaKeHue Mpy if MOKeT BbIVIsAIeTh «HeCTaHJapTHO», TO
eCTb He TaK IPOCTO, Kak a > b u ToMy nozgobHoe. TaM MOXKeT CTOSTh TIPOCTO OffHA IepeMeHHas,
4yunCiio, CJI0BO True Wav False, a TaKKe CJIOKHOE JIOTMYeCKOe BhIpaykeHHe, Koryia /iBa NPOCThIX
COeUHSIOTCA yepes sioruuecku Y unu NJINA.

a=7?

if a:

a=1

Eciu BMecTo 3Haka Boripoca OyzieT ctosth 0, TO C TOTMuecKoi TOUKHY 3peHusi 3T0 False, 3HAUUT
BbIpa)keHHe B if He OyzeT BbinosHeHO. Eciiu a OyzeT cBsi3aHO C IFOOBIM JPYTHUM UKC/IOM, TO OHO OyzieT
pacLieHUBaThCs KakK True, M TeJI0 YCJIOBHOTO OrepaTopa BhINOAHUTCS. Jlpyrou npuMep:

a=52>0

if a:
print(a)

37ech a yxxe cBsi3aHa C OysieBbIM 3HaueHHeM. B aHHOM ciydae 310 True. OTMETHM, UTO B BbIDa’KeHUU

a = 5 > 0 npucBavBaHue BBITIOJIHAETCS MOCJ/Ie Oreparopa CpaBHEHUs, TaK YTO MOJABbIpaXkeHue 5 > 0
BBITTOJTHUTCSI TIEPBBIM, TIOC/IE UETO ero pe3y/bTar OyleT MpHUCBOeH niepeMeHHOU a. Ha Oyayiiee, ecim
BbI COMHEBaeTeCh B MIOC/Ie/]0BaTe/IbHOCTH BBITIOJTHEHHUS OTIEPAaTOPOB, UCIIO/b3YHTe CKOOKH, HarIpuMep
Tak:a = (5 > 0).

TpeTuii npumep:

if a > 0 and a < b:
print(b - a)
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TyT, uTOOBI BIIO’KEHHBIN KO, BBITIOJTHUICS, d AOJDKHO ObITh OO0sTbILIe Hy/ISI M OHOBPEMEHHO MeHblIIle b.
Taxoke B [InTOHe, B OT/IMUMe OT IPYTUX S13bIKOB IPOrPaMMUPOBAHMS, IT03BOJIMTE/IbHA TaKast
COKpallleHHas 3alUCh CJI0XKHOTO JIOTUYeCKOIO BbIPayKeHUsI:

if @ < a < b:
print(b - a)

NMpakTuueckan paéora

1. Harnumure nporpammy (daiin Takelnput.py), KOTopast IPOCUT T0JTb30BaTeIsI YTO-HUOYIb
BBECTHU C K/aBUaTyphbl. ECM OH BBOAUT KaKHe-HUOY/Ib laHHbIE, TO Ha SKpaHe JO/DKHO
BBIBOAUTHCS coobirierre "OK". Eciiv OH He BBOAWT JlaHHBIE, a IPOCTO HaykuMaeT Enter, To
rporpaMma HUYero He BBIBOJUT Ha SKpaH.

2. Hanwmmre nporpammy (¢aiin PosNeg.py), KoTopasi 3arpalluiBaeT y Mojb3oBaresis uncio. Ecim
OHO OoJIbILIE HYJISA, TO B OTBET Ha KPaH BbIBOAUTCS yncio 1. Eciv BBeileHHOe UKo He
SIBJII€TCS TIOJIOXKUTE/IbHBIM, TO Ha 3KpaH JJ0/DKHO BBIBOAUTHCA -1.

Ypok 8. OWunokKn n ncknroveHns. O6padboTka UCKTIOUYEHN N

OWUNOGKU N UCKNIOYEeHUA

B mo60i1, ocobeHHO OO/BIIION, MporpaMMe MOTYT BO3HUKATh OIIMOKHU, IPUBOSIIHE K ee
HepaboTOCIOCOOHOCTH MM K TOMY, UTO TIPOrpaMMa [ieJlaeT He TO, UTO JO/DKHA. [IprunH
BO3HUKHOBEHUS OIMOOK MHOTO.

[TporpaMMHUCT MOXKET CZieJlaTh OLIMOKY B yIOTpeO/ieH!H CaMOoro si3bIKa TIPOrpaMMUpPOBaHus. Jpyriumu
CJIOBaMH, BBIPA3UTHCS TaK, KaK BBIPAXKAThCS He TIONOXKeHO. HaripyMep, HauaTh UMsI TTepeMeHHOH C
1UQPBI UK 3a0BITh TOCTAaBUTh JBOETOUME B 3aT0JIOBKe CIOKHOW MHCTPYKLWU. [1o100HBIE OIITMOKH
Ha3bIBalOT CHHTAKCHYECKMMHM, OHY HApYIIIAal0T CUHTAKCHC U TTYHKTYal[|Io si3bIka. IHTeprpeTarop
[TuToHa, BCTPETHUB OIMMOOYHOE BhIpaXKeHHE, He 3HAeT KaK ero MHTepPIpeTUpOBath. [103ToMy
OCTaHaB/IMBaAET BITIO/IHEHHUE TTPOTPaMMbI ¥ BLIBOAUT COOTBETCTBYIOIIIee COOOIIeHHe, yKa3aB Ha MECTO
BO3HUKHOBEHHUS OLLINOKU:

>>> la = 10
File "<stdin>", 1line 1
la = 10
N

SyntaxError: invalid syntax

B tepmuHonoruu sisbika Python 31ece Bo3HUK/IO MCKITIOUeHWe, IPHHAZJIexalllee Kjaaccy SyntaxError.

CorsacHo AOKYMEHTalH PythOD CHUHTAKCHUUYeCKHe OIINOKHU BCe-TaKU MMPHUHATO OTHOCHUTH K OI_LII/I6KaM, d
BCe OCTaJbHbIe — K UCK/IIOUeHUsIM. B HEKOTOPLIX A3bIKdX ITPOIrPAMMHUPOBAHHA HE UCIIOTIb3YyeTCA C/I0OBO
"I/ICKJ'II-O‘-IEHI/Ie", a OIIMOKHU AeJAT Hd CHHTdAKCHMYeCKHUe M CéMdHTHUYeCKHe. HapyLueHI/Ie CeéMaHTHKN
00OBLIYHO 0O3HAudeT, UTO, XOTA BbIpa’>Ke€HHsS HAITMCAHbI BEDHO C TOUYKU 3DEHUA CUHTAKCHUCA A3bIKd,
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nporpaMma He paboTaeT Tak, Kak OT Hee OKH/anock. Iyt cpaBHeHus1. Bbl Mo)KeTe rpaMOTHBIM
PYCCKHM $13bIKOM CKa3aTb HECKOJIbKO MPeJJIOKEeHHH, HO 110 CMBIC/TY 3T0 Oyzet 6enubeppa, uiu Bac
TIONMYT He TakK, KaK XOTesIoCh Obl.

B PythOD He TOBOPAT 0 CéeMaHTHYEeCKHUX OI_LII/I6KaX, roBopAT 00 uck/moueHusnx. ix muoxxectso. B sTom
YPOKe Mbl pACCMOTPHUM HEKOTOPLIE U3 HUX, B MMOC/Ie4YyIOINX BCTPETUMCH C elle HeCKOJIbKUMU.

Ecsu BBl MombiTaeTecb 06paTUTHCS K TiepeMeHHOM, KOTOPOi He ObIJI0 PUCBOEHO 3HaueHue, 4To B
ciyuae Python o3Hauaer, uto mepemeHHasi BooO11je He Oblia 0OBsIB/IeHa, OHa He CYILleCTBYeT, TO
BO3HUKHET UCK/TIoueHre NameError.

>>> g = 0

>>> print(a + b)

Traceback (most recent call last):
File "<stdin>", 1line 1, in <module>

NameError: name 'b' is not defined

[MTocnenHio0 CTPOKY COOOIIIeHHUSI MOXKHO TepeBecTH Kak "Oumbka nmenu: nmMst 'b' He oripezeneHo".

Ecu uckiroueHre BO3HUKaeT TIPY BITIOJTHEHUU Kozia U3 daiia, To BMecTo "line 1" OyzeT yka3zaHa
CTPOKa, B KOTOPOM OHO BO3HMKJ/IO, Harpumep, "line 24". Bmecto "<stdin>" OyzeT yka3zaHo ums daiina,
Harpumep, "test.py". B jaHHOM e ciydyae stdin o06o3HauaeT cTaHAApTHBIN MOTOK BBOAA. [1o-
YMOJ/TYaHHIO 3TO NIOTOK BBOJA C K/1aBuarypel. CTpoka 1 — IOTOMY UTO B MHTEPAKTUBHOM peKume
Ka)kKJj0e BbIpaKeHHe UHTepIPeTUPYeTCs OTJe/bHO, Kak 000cobieHHast mporpamMMka. Eci Hanvcathb
BbIPa)KEHHe, COCTOsIII[ee U3 HeCKOIbKUX CTPOK, TO JIMHUSI BO3HUKHOBEHHUS OLIIMOKY MOKeT OBbITh

[ PyTOu:

>>> a = 0

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

(C]

Traceback (most recent call last):
File "<stdin>", 1line 3, in <module>

NameError: name 'b' is not defined

Cnenyromye Ba UCK/IHOUEHUS], O KOTOPBIX C/IeAyeT YIIOMSIHYTh, U C KOTOPbIMHU BbI Y>Ke MOTJIA
BCTPETUTHCS B TIPEAILIAYIIUX YPOKax, 3TO ValueError u TypeError — omnMbKa 3HaueHus U olrbKa

THIIA.

>>> int("Hi")
Traceback (most recent call last):
File "<stdin>", 1line 1, in <module>
ValueError: invalid literal for int() with base 10: 'Hi'
>>> 8 + IISII
Traceback (most recent call last):
File "<stdin>", 1line 1, in <module>
TypeError: unsupported operand type(s) for +: 'int' and 'str'

B nipumepe ctpoky "Hi" Hesb3st mpeoOpa3oBarh K 1ieJioMy UiC/Ty. Bo3HUKaeT UCK/TFOUeHHe
ValueError, notomy uto ¢yHKIOUs int () He MOXKeT rpeoOpa3oBaTh Takoe 3HaueHue.
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Uucno 8 v cTpoka "3" npuHazyiexaT pasHbIM TUIIaM, OllepaH/, CJI0KeHUsI MeXXAYy KOTOPbIMU He
nozep>xuBaeTcs. 1Ipy MombITKe UX C/IOKUTL BO3HUKAeT UCK/ItoueHue TypeError.

[eneHuve Ha HO/Ib BbI3bIBaeT UCK/IIOUeHUe ZeroDivisionError:

>>> 1/0

Traceback (most recent call last):
File "<stdin>", 1line 1, in <module>

ZeroDivisionError: division by zero

O6paboTka ucknoueHuii. Onepartop try-except

Korzia omum6xu B mporpaMMe BO3HUKAIOT B MPOLieCCe HAMMCAHUS KOZd WM er0 TeCTUPOBaHKSs, TO K07
WCTIPABJISIETCST TIPOTPAMMHECTOM TakK, UTOOBI OLIMOOK He BO3HHUKA/I0. OfHAKO HePeAKO AeHCTBUS
TI0/1b30BaTe/Isl IPUBOAAT K TOMY, UTO B IpOrpaMMe BO3HUKaeT UCK/ItoueHre. Hanpumep, nporpamma
OKMZIaeT BBOJ, UMCJIa, HO uesioBeK BBesl OykBy. ITombITKa ipeoOpa3oBaTh ee K YHUCTy MpUBeJieT K
BO30Y>KJeHHIO UCK/TFoueHus1 ValueError, ¥ MporpaMMa aBapyuiftHO 3aBepIINTCSI.

Ha 3TOT c/yuaii B fi3bIKax MpOrpaMMHpPOBaHUs, B TOM uncie Python, cyiiecTByeT crieljuanbHbId
oreparop, TO3BOJISFOIMH MepexBaThIBaTh BO3HMKAIOII[Me UCK/TIOUeHHs M 00pabaThiBaTh MX TakK, UTOOBI
nporpamma NpofoJbKaja paboTaTk WM KOPPEKTHO 3aBepliliana CBO pabory.

B ITuToHe Takoii mepexBaT BIMIOHSET oneparop try-except. "Try" nepeBoAUTCA Kak "MONbITaThCS ",
"except" — Kak UCKIroueHre. C/10BaMHy OTMCaTh ero paboTy MOXKHO Tak: "ITomeITaTeCst CAie1ath TO-TO U
TO-TO, €C/IY P 3TOM BO3HUKJ/IO UCK/IFOUEHKe, TO CZle/1aTh BOT 3TO U 3T0." Ero KOHCTPYKLUSA ITOX0XKa Ha
YCIOBHBIN OTeparop C BeTKOH else. PaccMOTpUM npuMep:

n = input("BBeaute uenoe uucno: ")
try:

n = int(n)

print("YgayHo")
except:

print("4Uto-To nowno He Tak")

VckmounTenbHas CUTyalysi MOJKeT BO3HUKHYTh B TPeTbel CTPOUKe KOZja, KOrZia 3HaueHNe NepeMeHHON
n peobpasyeTcs K LesioMy urciy. Ecii 5To HeBO3MOXKHO, TO Jla/ibHellIlee BBITIOTHEHNEe BhIPDAXKeHUH B
Tesie try mpekpamjaercs. B jaHHOM ciydae BeipakeHHe print ("YAayuHo") BeIOHEHO He OyzerT.

HpI/I 9TOM IIOTOK BBITIOJTHEHHWA TIPOTrPAMMBI nepeﬁ,qu Ha BETKY except U BLITIO/IHUT €e TeJlO.
Ecau B Te1e try MCK/IIOUeHH I He BO3HHKAeT, TO Te/I0 BeTKH except He BbINO/ITHACTCH.
Bor MprMep BBIBOJA IIPOTPAMMBEI, KOIr'ld M0/Ib30BaTe/Ib BBOAUT Lie/10€ YKUC/IO0:

BBegute uenoe ducno: 100
ypavHo

A 31ech — Kor/ja BBOAUT HE TO, UTO OXKH/1A/I0Ch:

BBeaute uenoe 4ducno: AA
YTOo-TO nowno He Tak
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Ectb onHa ipobsiema. Kog Boie o6paboTaet /toboe nckmodyeHre. OHAKo B Tee try MOTYT

BO3HUKATh pa3Hble UCK/IIOUEHHS, U Y Ka’KJ0r0 U3 HUX JIO/DKEeH ObITh CBOM 00paboTuumk. [TosTomy Gonee
TIPAaBUILHBIM SIBJISIETCS YKa3aHUe TUIA UCK/TFOUeHHs TIOC/Ie K/TIOUeBOro C/IoBa except .

try:

n input('BBeguTte uenoe uucno: ')

n int(n)

print("Bce HopmanbHO. Bbl BBenu uyucno', n)
except ValueError:

print("Bbl BBenu He uesioe yucno")

Teneps ecru cpaboTaeT Tesi0 except MbI TOUHO 3HAaeM, KM3-3a Uero BO3HUK/IA ommbka. Ho ecim B Tene
try BO3HUKHeT ellle Kakoe-HHUOY/[b NCK/TFOUeHHe, TO OHO He OyzeT obpaboraHo. [t Hero Hazio

HamnucaThb OTAEe/NIbHYIO BETKY except. PaCCMOTpI/IM nporpaMmy:

try:
a float (input("BBegute pgenumoe: "))
b float (input("BBegute genutennb: "))
c=a/b
print("4YacTHoe: %.2f" % c)

except ValueError:
print("Henb3s BBOAUTHL CTpoKu")

except ZeroDivisionError:
print("Henb3a penuTtb Ha HoMb")

[1pu ee BbINOSHEHUM UCK/IFOUEHUSI MOTYT BOSHUKHYTb B TPeX CTPOYKax KOZa: re MPOUCXOAUT
nipeoOpa3oBaHKe BBeJIeHHBIX 3HAUEHUH K BeIlleCTBEHHBIM UHC/IaM U B MECTe, T/ie TIPOUCXOUT JieJIeHHe.
B nepBom ciiyuae MokeT BO3HUKHYTb ValueError, BO BTOPOM — ZeroDivisionError . Kablii TvI

WCKJTIOueHUst 0OpabaTbIBaeTCst CBOel BeTKOM except .
HeCKo/IbKO UCKITIOUeHUH MOXKHO CTPYIITUPOBAaTh B OFHY BETKY U 00paboTaTth COBMECTHO:

try:
a float (input("BBegute genumoe: "))
b float(input("BBegute genutenb: "))
c=a/b
print("4YacTHoe: %.2f" % c)
except (ValueError, ZeroDivisionError):
print("Henb3a BBOAUTb CTPOKW WAN Ae/IUTb Ha HOMb")

Y oneparopa 06pabOTKH UCKITIOUEHHH, KpoMe except, MOTYT ObITh elrle BeTKH finally u else (He
o0s13aTesibHO 00e cpa3y). Teno finally BBINO/IHSIETCHA BCEra, He3aBUCUMO OT TOTO, BBITIOJTHSITMCH
v 6JI0KM except B OTBET Ha BO3HUKIIME UCK/IIOUeHUsT WM HeT. Tesio else cpaforaert, ec/u

HCK/TIOYEeHHUH B try He OBLIO, TO €CTh He ObUIO Mepexo/i0B Ha O/10KU except .

try:
n = input('BBeante uenoe uucno: ')
n = int(n)
except ValueError:
print("Bbl 4TO-TO nonyTtanu ¢ BBOAOM")
else: # BbinonHAeTcsa, Korga B 670Kke try He BO3HWKNO MWCK/YEHUS
print("Bce HopmasibHO. Bbl BBenu 4yucno", n)
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finally: # BbinonHAeTca B J/1060M cny4vae
print("KoHey nporpamwvb")

HPI/IMELIaHI/Ie. B AdaHHOM KO/Jie MCIT0/Ib3YHOTCAA KOMMEHTdpPHU. B s13b1ke PythOIl rnepeg HUMU CTaBUTCA
3HAK pEeIIeTKU #. KOMMEHTEIPI/II/I B IIPOTPAMMHOM KOZ € MUIITYTCA UCKITIOUUTE/IbHO OJI Ye/IOBEKa U

HWI'HOPUPYIOTCSA UHTEPIIPETATOPOM H/IM KOMITU/IATOPOM.

HOCMOTPI/ITE, KdK BBITIO/THAETCA MPporpamMma B C/iydde€ BOSHUKHOBEHHS UCK/TFOYEHUS U 6e3 sTOrO:

pl@pl-desk:~$ python3 test.py
Beegute uenoe ducno: 4.3

Bbl 4TO-TO nonyTaau C BBOAOM
KoHel nporpamMmbl

pl@pl-desk:~$ python3 test.py
BBeaute uenoe 4yucno: 4

Bce HopmanbHO. Bbl BBenn 4yucrio 4
KoHeLl nporpamMmbl

B aHHOM ypOKe M3/I0’KeHbl He Bce 0C00eHHOCTH 00paboTKu UCK/toueHu. Tak B 6oee KpymHbBIX
TIpOrpaMMax, COZIep>KalliiX HeCKOJTbKO YPOBHEH B/IOYKEHHOCTH KOZia, (PYHKI[UH, MOZYJTH U K/TacChl,
WCK/TFOUeHHUsI MOT'YT 00pabaThiBaThCsl He 110 MeCTY WX BO3HUKHOBEHWUs], a Tiepe/laBaThCsl Aajbliie 110
vepapXuy BHI30BOB.

Takke UCK/TFOUEHHE MOKeT BO3HUKHYTh B O/I0Ke except, else wim finally, u TOra UM HY>KeH

cobcTBeHHBIN 00paboTurK. MoguduLMpyeM HEMHOTO MPeAbIAYIIYI0 TPOrpaMMy U CIieliaabHO
CreHepUpyeM UCKJ/IFOUeHHe B Tejle except :

try:
n = input('BBeaute uenoe 4yucno: ')
n = int(n)
except ValueError:
print("Bbsl 4TO-TO nonyTtanu c BBOAOM")
3/0
except ZeroDivisionError:
print("JeneHne Ha HonNb")
else:
print("Bce HopmanbHO. Bbl BBEAM 4yucno", n)
finally:
print("KoHeu nporpamwvb")

[To Haua/Ty MOKET T0Ka3aThCs, YTO BCe HOPMaJIbHO. VICK/toueHue, reHepupyeMoe BeIpaykeHreM 3 / 0
Oyzmet obpaboTaHo BeTKoM except ZeroDivisionError. OpHako 3To He Tak. JTa BeTKa
oOpabaTbiBaeT TOJBKO UCK/TIOUEHUS], BO3HUKAOIIIMeE B O/I0Ke try, K KOTOPOMY OHa CaMa OTHOCHTCSI.

Bor BBIBO/, TIPOrPpaMMBI, €C/IM BBECTH He 1je10€e YHUC/10:

BBeauTe uenoe 4yucno: a
Bbl UTO-TO nonyTaau C BBOAOM
KoHel nporpamMmbl
Traceback (most recent call last):
File "test.py", line 15, in <module>
n = int(n)
ValueError: invalid literal for int() with base 10: 'a'
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During handling of the above exception, another exception occurred:

Traceback (most recent call last):
File "test.py", line 18, in <module>
3/0
ZeroDivisionError: division by zero

Maro Toro, uto He 6bI0 06paboTaHO /e/ieHre Ha HOJTb, IIOCKOJIBKY Teio except ValueError
Hey/lauHO 3aBepIInIO0Ch, CAaMO UCK/IIoUeHre ValueError MOCUMTanoch HeobpaboTaHHbIM. PelieHre

nipob1eMbl MOKeT ObITh, HAallpUMep, TaKUM:

except ValueError:
print("Bbl 4TO-TO nonyTanu ¢ BBOAOM")
try:
3/0
except ZeroDivisionError:
print("AeneHne Ha HoOMb")

37ech B TeJI0 except BJIOXKEH CBOM BHYTPEeHHHUH 00pabOTUMK UCK/TIOUeHUM.

NMpakTuueckan paéora

Hammuimmte mporpaMMy, KOTopas 3arpaliivBaeT BBOZ, ABYX 3HaueHui. Eciiu XoTs ObI OIHO U3 HUX He
SIBJISIETCS1 UM CJIOM, TO I0JKHA BBITIO/IHATHCS KOHKaTeHal[usi, TO eCTb COe/IMHeHre, CTPOK. B ocTamibHbIX
C/lydasix BBeZleHHbIe Urc/ia CyMMUPYHOTCSI.

[TprMepsI BBITIOJTHEHUS IPOTrPaMMBI:

pl@pl-desk:~$ python3 test.py
MepBoe 3HayeHue: 4

BTopoe 3HaueHue: 5

PesynbTart: 9.0

pl@pl-desk:~$ python3 test.py
lMepBoe 3HayeHue: a

BTopoe 3HadeHue: 9

PesynbTaT: a9
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Ypok 9. MHOXecTBeHHOe BeTBrieHue: if-elif-else

PaHee MbI paccMoTpesiu paboTy ycioBHOTO oriepatopa if. C TOMOIIBIO ero paciMpeHHoM Bepcuu if-

else MO)XHO peasiv30BarTh /iBe OT/e/bHbIe BeTBU BbINOMHEeHUsl. OJHAKO aJiITOPUTM IPOrpaMMbl MOXKET
Tpe/irosnararh BbIOOp Oo7blile, UeM 13 ABYX ITyTel, HarlpuMep, U3 TPeX, YeTbIpex WK Jake MSTy. B
[AHHOM CjlyyYae cjefyeT TOBOPUTb O HEOOXOAMMOCTH MHOKeCTBEHHOT'O BeTBJ/IEHMSI.

PaccmoTpuM KOHKpeTHbIM ripuMep. [JomycTrM, B 3aBUCUMOCTU OT BO3pacTa M0/b30BaTesis, eMy
PEKOMEH/IYeTCsI OTpe/ie/IeHHbIN BUIeOKOHTEeHT. [1py 3ToM BbIieisitoT rpynmnsl oT 3 A0 6 jieT, oT 6 f0 12,
ot 12 mo 16, 16+. Utoro 4 guama3zoHa. Kak 661 MbI CTa/ii peasnu30BbIBAThL 3a7jauy, uMesi B Habope
WHCTPYMEHTOB TOMBKO KOHCTPYKILHIO if-else?

CaMblii MPOCTOM OTBET — MOC/Ie[0BaTe/IbHO MPOBEPSATH BXOXK/|€HUE BBEIEHHOI0 Uncia-Bo3pacTa B
oripeZie/ieHHbIN [jUara3oH C MIOMOLLbIO C/IeIVIOIIKX JPYT 3a IPYTOM yCJIOBHBIX OIepaTopOB:

old = int(input('Baw BO3pacT: '))
print('PexkomeHgoBaHo: ', end=' ')

if 3 <= old < 6:
print('"3asy B nabupuHte"')

if 6 <= old < 12:
print('"MapcuaHun""')

if 12 <= old < 16:
print('"3aragou4Hbii ocTtpoB"')

if 16 <= old:
print('"NoTok co3HaHua"')

[Tpumeuanue. Ha3aHust GUIbMOB BBIBOASTCS Ha 9KPaH B JBOMHBIX KaBbluKaX. [109TOMy B Tiporpamme
[J1s1 OTIpe/iesieHus1 CTPOK MCIT0/Ib3YHOTCSl OFJMHAPHBIE.

I[peasioykeHHBIN KOA, TTpeKpacHo paboTaeT, HO eCTb OJJHO cylliecTBeHHOe "HO". OH He 3¢ deKTUBeH, Tak
KaK KaKJpld if B HEM — 5TO OT/le/IbHO B3SIThIM OI1epaTop, HUKaK He CBSI3aHHBIN C Apyrumu if.

ITpoueccop TpaTuT BpeMs U "HepBbl" Ha 00pabOTKy KaXK/[0TO U3 HUX, [Ja’Ke eC/TA B 3TOM yKe HeT
HeoOxoaumocTH. Haripumep, BBezieHo urcsio 10. B mepBom if jiormueckoe BbIpa’keHUe BO3BpaIliaeT

JIOXKb, U IMOTOK BLITIOJTHEHHSA TT€PEXOAUT KO BTOPOMY if. Jloruueckoe BBIDA’>KEHHE B €r0 3dr'0JIOBKe

BO3BpAIlaeT UCTHHY, U €T0 TeJI0 BBIMOMHSIEeTCsA. BCé, Ha 3TOM mporpaMma JJo/bkHa Oblyla 0CTaHOBUTHCS.

OpHako cyiefyroumid if HUKAK He CBSI3aH C MpeJbIAYIIUM, TIO3TOMY Jasiee OyzieT MpoBepsiThCs
BXOXK/[eHHe 3HaueHus repeMeHHoM old B quana3oH ot 12 g0 16, B ueM HeobXoaumocTu HeT. U fanee
OyzeT 0OpabaThIBaTHCS JIOTHUECKOE BhIpaKeHUe B MOCIeqHeM if, XOTs yyKe MOHATHO, UTO U TaM OyzeT

False. Uto xe fmenarb?

OTBeTOM SIB/ISIeTCS BJIOYKEHUE yC/IOBHBIX OMepaTopoB JPYT B pyra:
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old = int(input('Baw Bo3pacT: '))
print('PekomeHgoBaHo: ', end=' ')

if 3 <= old < 6:
print('"3asy B nabupuHte"')
else:
if 6 <= old < 12:
print('"MapcuaHunn""')
else:
if 12 <= old < 16:
print('"3aragouHsii ocTtpoB"')
else:
if 16 <= old:
print('"NoTok co3HaHua"')

PaCCMOTpI/IM IOTOK BBITIOJIHEHHA 3TOT'O BaADUAHTA KO/d. CHauana rpoBepAaeTCd yC/ioBHUe B I1IepBOM if.

Ecnu 31eck 6b1710 IOyueHo True, TO TeJIo 3TOro if BBITIO/IHSETCS, a B BETKY else Mbl fiayke He

3aX0[MM, TdK KdK OHa Cpa6aTbIBa€T TOJIBKO TOT/Zld, KOrja B YC/IOBUU if BO3HHKaeT JIOXKb.

Ecmm BHemHu if BepHyn False, IOTOK BBINOJIHEHUS] IPOrPaMMBbI 3aXOJUT B COOTBETCTBYIOLLIMNA €My
BHelllHU else. B ero Tese Haxoautcs apyroi if co ceoum else. Eciiv BBefieHHOe UMCIIO TOMaziaeT
B JIKara3oH OT 6 0 12, BBIMOIHUTCS TeJIO BJIOXKeHHOro if, rocsie yero rporpamma 3aBepiuaetcs. Eciu
’Ke UMCJIO He Tona/iaeT B iMarasoH oT 6 f0 12, To Mpou3oieT nepexos K BeTke else. B ee Tene

HaXOJUTCSI CBOW yCJIOBHBIM OIlepaTop, UMEIOLMU YyKe TPEeTUN yPOBeHb BIIOKEHHOCTH.

Takum obpa3oM /1o mocsieiHeld TIpoBepKy (16 <= old) MHTeprpeTaTop JOXOAUT TOMBKO TOT/a, KOTja
BCe Mpe/bIylijie Bo3BpalljatoT False. Eciu e 110 X0y BbITIOJIHEHUS TTPOrpaMMbl BO3HUKaeT True,
TO BCe MOC/eAyIoLI1e TPOBePKU OMyCKaroTCs, YTO SKOHOMUT pecypchl rporjeccopa. Kpome Toro, Takas
JIOTUKA BBITIOJIHEHUS TIPOrpaMMbl Hosiee rpaBUIbHas.

MO)XHO 1 KaK-TO ONTUMHU3MPOBaTh KOJl MHO)KECTBEHHOTO BETB/IEHHUS M HE CTPOUTD JIECTHULLY U3
BJIOKEHHBIX JPYT B [ipyra YCJIOBHBIX OrepatopoB? Bo MHOTHX si3bIKaxX MPOrpaMMUPOBaHus, rje
OTCTYTIbl UCIIOJ/Ib3YHOTCSI TOMBKO [Jisl yA0OCTBa UTeHUsl IPOrPAMMKUCTOM, HO He UMeIOT HUKAaKOTro
CHHTAKCUYeCKOTO 3HaueHWUs], YaCTO MCII0/b3yeTCs MOA00HBINA CTUTB:

if norwmnueckoe_BblpaxeHue {

}

else if norundeckoe_BblpaxeHune {

4
else if norudeckoe_BblpaxeHue {

4

4

else {

} 14
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MoskeT 1oKasarbCsi, YTO UMeeTCs TOJIbKO OZJMH YPOBEHb BJIOKEHHOCTH, U TOSABJISIETCS HOBOE
pacuvpenue s if, Beivigasiee kak else if. Ho 31o Tonbko kKaxercsd. Ha camom gene if,

cTosiLLee cpa3y rnocje else, sIBJSIETCS BJIOKEHHBIM B 3TO else. Brillle puBeZieHHast cxeMa — TO JKe

camoe, uTo

if norunueckoe_BblpaxeHue {

4

}
else
if normnueckoe_BblpaxeHue {
’
}
else
if normnueckoe_BblpaxeHue {
’
3
else {
’
}

VImeHHO Tak ee "MOHUMaeT" UHTepIIpeTaTop Uiv KOMIUIATOp. OfHAaKO CYUTAeTCS, UTO YesI0BEeKY
TpoL1le BOCIIPUHUMATh TepBbili BapHUaHT.

B IlurtoHe riofioOHBIN HOMEP C MOJHATHEM BIO)KeHHOTO if K Oosee BHellHeMy else He TPOKAaTHT,
TIOTOMY UTO B HEM OTCTYTIbI 1 TIePeX0/ibl Ha HOBYIO CTPOKY MMEIOT CUHTAKCHUeCcKoe 3HaueHue.
[TosTomy B 51361k Python BcTpoeHa BO3MO)KHOCTB HAaCTOSILLIETO0 MHO)K€CTBEHHOT'0 BeTBJIEHHUS Ha
O/{HOM YPOBHe BJIO)KeHHOCTH, KOTOpOe peasiu3yeTcs C NoMoibio BeToK elif.

Cnogo "elif" obpa3oBaHo 0T /1Byx nepBbIxX OyKB cjioBa "else", K KOTOpbIM NpHCOefuHEHO ¢10BO "if".
OTO MOXKHO IlepeBeCTH Kak "MHaue eciu'.

B ommume ot else, B 3arosioBke elif 06s3aTe/1bHO JO/HKHO OBITH JIOTMYECKOE BBIPA)KEHHE TaKXKe,
Kak B 3arosioBke if. [TepernuiieM Hally IporpaMMy, UCTIO/Ib3YsI KOHCTPYKI[UFO MHOXKECTBEHHOTO

BeTBJ/IeHUA:

old = int(input('Baw BO3pacTt: '))
print('PekomeHgoBaHO:', end=' ')

if 3 <= old < 6:
print('"3asy B nabupuHte"')
elif 6 <= old < 12:
print('"MapcuaHun""')
elif 12 <= old < 16:
print('"3arago4Hbini ocTtpoB"')
elif 16 <= old:
print('"NoTok co3HaHna"')
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O6patuTe BHUMaHUe, B KOHLIe, TIOC/Ie Bcex elif, MOKeT MCIIo/Ib30BaThCsl O/lHA BeTKa else st
00paboTKy ciy4yaeB, He MOMABIINX B yCI0BUs BeTKH if 1 Bcex elif . Byiok-cxemy rosHOM

koHcTpykruH if-elif-...-elif-else MoxxHO M306pa3uTh Tak:

Het [a

Het la

Het Oa

else

Kak Tonbko Teno if wiu Kakoro-HuOyab e lif BBITIO/IHSIETCS, TPOrpaMMa Cpasy ke BO3BpalljaeTcs B
OCHOBHYIO BeTKY (HWKHHI SPKO-Toy1y00ii TIPSIMOYTO/IBHUK), a BCe HIDKecieaytompe elif, a Takke

else IPOIYCKAlOTCA.

lNMpakTunyeckas padora

1. CnumwmTe Noc/ieqHUM BapuaHT KoZla MPOrpaMMbl U3 ypoka. [lonomHuTe ee BeTKoU else,

obpabatbIBarorIyie Cydau, KOrZa MoIb30BaTe/Tb BBOJUT YKC/Ia He BXOASIINE B 3a/JaHHbIe
yeThIpe Juarna3oHa. [Togymaiite, mouemy B riepBOii BepCHU MPOrpaMMbl (KOT/a UCT0/Ib30Ba/InCh
He CBsi3aHHbIEe JPYT C IPYTOM YCJIOBHBIE OTlepaTophl) Heslb3si ObUIO UCIIONb30BaTh else, a s

00pabOTKY TaKKX, He BXOASIUX B MATa30HbI, CJIyYaeB MPUIILIOCH ObI MACATh ellle ofuH if ?

2. YcoBeplIeHCTBYMTe MpeAbIAYIIYIO TIporpaMMy, 00paboTaB uck/roueHre ValueError,

BO3HUKarollee, KOTZia BBOAUTCS He 1je/i0e YUCIIO.

3. Hamumwmre nporpaMMy, KoTopas 3arpaliysaeT Ha BBOZ, 4dC/10. EC/IM OHO I0JIOKUTEIBHOE, TO
Ha 3KpaH BbiBoguTCs dpa 1. Ecnu uncno orpuijatenbHoe, BoIBOAUTCS -1. Eciv BBeieHHOe
unciio — 370 0, To Ha 3kpaH BeBoAUTCA 0. Vcronb3yliTe B KOZle yC/IOBHBIN OIepaTop
MHO)XeCTBEHHOI'O BETB/ICHHUS.
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Ypok 10. Uuknbl B nporpammupoBaHmnn. Llmkn while

LIMK/IBI SIBJISIFOTCSI TAKOM JKe Ba)KHOW YaCThbIO CTPYKTYPHOI'O NPOrPaMMHUPOBaHUsl, KaK yC/I0BHbIE
orneparopsl. C MOMOLLBIO L{UK/IOB MOXXHO OPraHM30BaTh [IOBTOPEHHE BBINIOJTHEHUS YYaCTKOB KOZA.
[ToTpebHOCTL B 3TOM BO3HUKaET Z0BOIBLHO YacTo. Harnpumep, nosb3oBaTesb MoC/ae[0BaTe/IbHO BBOAUT
YnCIIa, U KaKAoe U3 HUX TpeOyeTcs 100aB/sTh K 001eil cymme. Vi HY>KHO BBIBECTH Ha SKpaH
KBa/IpaThl psifia HaTypasbHBIX YKCes ¥ TOMY ToZl00HbIe 3a/jauH.

"While" nepeBoauTCS C aHIVIMIMCKOTO Kak "moka". Ho He B cMbic/ie "0 cBUAAHUS'", a B CMbIC/Ie "TIOKa
V¥IMeeM 3TO, JiejlaeM To".

MoskHO cka3aTb, while siByisieTcst yHMBepcaibHbIM IUKIOM. OH MPUCYTCTBYET BO BCEX SI3bIKAX,
TIOZIIeP)KUBAIOIIMX CTPYKTYPHOE MPOrpaMMHpOBaHue, B ToM umnciie B Python. Ero cuHTakcuc
0000I11IeHHO /IJ151 BCeX SI3bIKOB MOYKHO BBIPA3UTh TaK:

while noruyeckoe_BblipaxeHue {
BbipaxeHune 1;

BblpaxeHune n;

}

370 MoxXoXKe Ha yCJIOBHBIH orepatop if. OfHaKo B c/iyuyae LIMK/IMUeCKHUX OTlepaTopOB UX Tejia MOTYT
BBITIOJTHATHCS [ia/ieko He OJJMH pa3. B ciydae if, ecsm ioruueckoe BhIpa)KeHNE B 3aro/IOBKe

BO3BpalljaeT UCTHHY, TO TeJI0 BBINOIHAETCS eIMHOX/bI. [Tocsie 3TOro NoTOK BBINOIHEHHUsI IPOTrPaMMBI
BO3BpalllaeTCsl B OCHOBHYIO BETKY U BBITIOJIHAET C/IeAYIOLMe BbIpaXKeHHs], PacIlo/IO’KeHHbIe HIKe BCer
KOHCTPYKLIMM YC/IOBHOTO OTleparopa.

B cl1y4ae while, moc/e TOro Kak ero TeJjio BbIIIO/IHeHO, ITOTOK BO3BpAlIA€TCA K 3dl'0JIOBKY LIMKJ/Id U

CHOBa IIpOBepseT yCJ/IOBHe. Ecnu noruueckoe BbIpa>keHK e BO3BpalljdeT UCTHUHY, TO Te€/I0 CHOBA
BBITNOJIHSeTCs. IIoToM cHOBa BO3BpdAIlld€éMCs K 3daI'0JIOBKY U TdK [JaJiee.

LIy 3aBepiliaeT CBOI paboTy TOMBKO TOT/a, KOT/la JIOrMueckKoe BhIpa)keHHe B 3ar0/IoBKe BO3BpalllaeT
JIOXb, TO €CTb YC/JIOBUE BBITIOJTHEHHS 1[UK/Ia O0sibIile He cobmoaaeTcst. IToce 3TOro MOTOK BBITIOTHEHUS
riepemMeIaeTcsi K BbipaXkKeHUsiM, PacIiofioKeHHbIM HUKe BCero Lkia. [0BOpsIT, "MPOMCXOUT BbIXO/ 13
uKIa".

PaccmotpuTe 6/10K-cxeMy LUK/Ia while.

Hert
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Ha Hei sipko-ToTyObIMK MPSIMOYTOTbHUKaMK 0003HaueHa OCHOBHast BeTKa IPOrpaMMbl, POMOOM —
3aroJI0BOK LIMKJIA C JIOTUYeCKHUM BhIpa)KeHHEM, OMPIO30BLIM TIPSIMOYTO/TBHUKOM — TeJIO LUKJIa.

C OUK/IOM while Bo3MOXXHBI AB€ UCK/TIOUUTE/IbHbIE CUTYdLIUN:

* Ecu npuy nepBoM 3axo/ie B LUK/ JIOTUYeCKoe BbIpakeHre Bo3BpalliaeT False, TO Teso LUK/Ia
He BBITIOJIHSETCS HU pa3y. DTy CUTyallul0 MO>KHO CUUTAaTh HOPMaJIbHOM, TaK Kak TpU
ornpe/iesieHHbIX YC/I0BHUSX JIOTMKA TTPOrPaMMbl MOXKET MpeAro/ararb OTCyTCTBUE
HeoOXOZIMMOCTH B BLITIOJTHEHUU BLIPAKEHHWH Tejla UK.

* Ecui jiornueckoe BbIpakeHHe B 3arojioBke while HUKOrza He Bo3BpailaeT False, a Bcerga
0CTaeTCs PaBHbIM True, TO LIUK/I HUKOTJA He 3aBepLUUTCS, eC/IA TOJbKO B €r0 TeJjie HeT
oriepatopa MpUHYAUTE/ILHOTO BbIx0/ja U3 1UK/a (break ) Wi BbI30BOB (DyHKLIMM BbIXOZA U3
niporpaMMmel — quit (), exit () B cayuae Python. Ecinu Luki MoBTOPsIeTCs U TIOBTOPSIETCS

0eCKOHEeUHOe KOJTUYeCTBO pa3, TO B IIpOrpaMMe MpoOrCXOIuT 3allUK/TUBAHHUE. B 310 BpeMs OHd
3dBHCAdeT U CaMOCTOATE/IbHO 3daBePILIMUTECA HE MOXKET.

BcriomMHUM Haiir npyuMep 13 ypoka Npo uckitoueHusi. [lonb3oBarenb JO/MKeH BBECTH Lie/ioe YUCTIO.
[MockonbKy (yHKIMS input () Bo3BpalljaeT CTPOKY, TO MPOTrPpaMMHBIN KOJ, J0JDKeH rpeoOpa3oBaTh
BBEJIEHHOE K 1[e/IOUHC/IEHHOMY THITy C TIOMOII[bI0 GYHKIUM int (). OHaKo, ec/iv ObI/IM BBEZIEHBI
CUMBOJIbI, He SIB/ISIFOLLMeCs LiupamMu, TO BO3HUKaeT UCKIIOUeHre ValueError , KOTopoe

obpabarbiBaeTcst BeTKOM except . Ha 3ToM mporpamma 3aBepiiiaeTcsl.

[pyrumu croBamu, ecv Obl TporpaMma Tipe/irosarasa JajbHer e JeiCTBYS C YHC/IoM (Harpumep,
NIPOBEPKY Ha YeTHOCTh), & OHA ero He I0/IyYn/a, TO eIMHCTBEHHOe, YTOo IporpaMmma Morvia cZjesiaThb, 3T0
3aKOHYUTh CBOIO paboTy [OCPOYHO.

Ho Besib MOXXHO TIPOCUTB M IPOCUTH MO/Ib30BaTeIsi KOPPEKTHO BECTH YUCJIO, TIOKA OH €ro He BBeJET.
BoT Kak MOKeT BBIIVIsI/IeTh peanu3yroluii 3TO KOJ;:

n = input("BBeaute uenoe uucno: ")

while type(n) != int:
try:
n = int(n)
except ValueError:
print("HenpaBunbHo BBenn!")
n = input("BBeaute uenoe 4ucno: ")

if n % 2 ==
print("4YeTHoe")

else:
print("HeuveTHoe")

[Tpumeuanue 1. He 3a0biBaeMm, B si3bIKe MporpaMMupoBaHusi Python B KoHIle 3aro/l0BKOB C/IOXKHBIX
VHCTPYKLIUM CTaBUTCS IBOETOUKeE.
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[Mpumeuanue 2. B BeipaxkeHuu type(n) != int c momoiibto GyHKLIMU type () pOBepsieTCs TUIl
riepeMeHHOM n. Ec/iv OH He paBeH int, TO eCTh 3HaUeHUe N He SIB/SeTCS LieJIbIM UKC/IOM, a sIBJISIeTCS B
JJaHHOM CJly4yae CTPOKOU, TO BbIpa)KeHHe BO3BpalljaeT UCTHUHY. Ec/u >ke THI n paBeH int, TO JjlaHHOE

JIOTHY€CKO€ BbIPpa’>KE€EHHE BO3BPAIlld€T JIOXKb.

[Tpumeuanue 3. OnepaTtop % B si3bike Python ucronb3yeTcs [y HaX0X/IeHUs OCTaTKa OT jeneHusi. Tak,

eCJTH YKCJI0 UeTHOe, TO OHO Oe3 oCTaTKa JieJIUTCS Ha 2, TO eCTh OCTaTOK OyzeT paBeH Hymo. Eciu
YKC/IO HeUeTHOe, TO OCTATOK Oy/leT paBeH efHMULIE.

[TpocnearM anropuTM BBITIOJIHEHUS 3TOrO Koza. [lonb3oBarenb BBOAUT JaHHbIE, OHU UMEIOT
CTPOKOBBIM TUIT ¥ IPUCBaMBalOTCA NepeMeHHOM n. B 3aronoBke while nposepsiercs Tun n. Ilpu

TepBOM BX0/le B LJUKJI THII N BCer/la CTPOKOBBIM, TO eCTh OH He paBeH int. CrefjoBaTesbHO,

JIOTKUYeCKOe BbIpa’KeHH e BO3BpdllldeT HCTHHY, UTO I103BOJISAeT 3aliTH B TeJIO OUKJ/Id.

3mech B BeTKe try COBepILAeTCs MOMbITKA IpeoOpa30oBaHMst CTPOKH K I1e/I0UMC/IeHHOMY THITy. Ecm
OHa Obl/1a y/Ja4yHOM, TO BeTKa except MPOIyCKaeTCsl, ¥ TIOTOK BBITMOJIHEHHMS] CHOBA BO3BpAlaeTCsl K

3aro/ioBky while.

Temnepb n CBsi3aHa C L[eJILIM YKCJIOM, C/Ie[JOBAaTe/IbHO, ee TUM int, KOTOPBIM HEe MOXKET ObITh He paBeH
int. OH emy paBeH. TakuM 006pa3oMm JIOTHUECKOe BhIpaykeHHe type(n) != int Bo3Bpaijaer False,

Y BeCh IUKJI 3aBeplIaeT CBOK paboTy. [lasiee TIOTOK BBITIONHEHUS TIEPEXOJUT K orieparopy if-else,
HaXOZISIII[EMYCSI B OCHOBHOM BeTKe MPOrpaMMbl. 3/1eCh MOTJIO Obl HAXOJJUTHCS UTO YTOAHO, He
00s13aTesTbHO YC/IOBHBIN OTeparop.

BepnHemcsi Hazaz. Eciiv B Tesie try momnbiTKa TTpeobpa3oBaHus K YUCTy Obljia HeyauHoM, U ObII0
BLIOPOILIEHO UCK/TI0UeHe ValueError, TO TIOTOK BBITTOIHEHHS TIPOrPaMMbI OTTIPAB/ISIETCS B BETKY
except U BBITIOJHSIET HaXOAIIMeCs 37leCh BbIpa)KeHHs1, TIOC/IeiHee U3 KOTOPBIX MTPOCUT T0/b30BaTe/Ist

CHOBA BBeCTHU [JdHHEbIE. HEPEMEHHaﬂ n Terepb MMeeT HOBOE 3HAUEHHE.

ITocne 3aBepIlIeHUsI except CHOBA IIPOBEPSIETCS JIOTHUECKOe BbIpa)KEHHE B 3ar0/I0OBKe LIMKJ/IA. Ono

JacT True, TaK KaK 3HaUE€HHUE N MO-TIPE)KHEMY CTPOKa.

BbIxoz 13 1[UK/Ia BO3MOXKEH TOJTBKO TOT/Ia, KOT/la 3HaueHue n OyJieT yCITeliHoO KOHBePTUPOBAaHO B UKCJIO.
PaccmotpuM criefyroiiuii mpuMep:

total = 100

i=0

while i < 5:
n int(input())
total = total - n
i=1i+1

print("OcTanoch", total)
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CKOJIBKO pa3 "NMpOKPYyTUTCA" LMK/ B 3TOU NPOrpaMMe, TO eCTb CKOJIBKO UTepalui OH czenaeTr? OTBeT:
5.

1. Cnauasna nepemenHas i paBHa (. B 3arosoBke 1juK/ia ripoBepsieTcs ycjaoBue i < 5, ¥ OHO
UCTUHHO. Teso LuK/a BbINONHAETCs. B HeM MeHsieTcst 3HaueHue i, myTeM Zj00aBeHus K HeMy
eJVUHULIBI.

2. Temnepsb repemeHHast i paBHa 1. TO MeHbllie TIATH, Y TeJI0 1[UK/Ia BBITIO/HAEeTCS BTOPOU pas3. B
HeM | MeHsIeTCsl, ee HOBOe 3HaueHue 2.

3. /[lBa meHsbIlle nATH. Tesio [UK/Ia BBIIOIHAETCS TPETUM pa3. 3HaueHHe | CTaHOBUTCSI PaBHBIM
TpeM.

4. Tpu menblue natu. Ha sToit urepatyu i npucBavBaercs 4.

5. UYetsIpe 110 TIpeXkHeMy MeHbIIIe TisiTU. K i 106aB/sieTcst e[UHULIA, U TeTiephb ee 3HaueHHe PaBHO
TISTH.

[anee HaurMHaeTcs 11ecTasi UTepalys LUKa. IIporucxoqut npoBepka ycaoBust 1 < 5. Ho mockoneKy
Terepb OHO BO3BpalljaeT JI0XKb, TO BBITIOJTHEHUE LIMK/Ia TIPepbIBaeTCsl, U ero TesI0 He BbIOJIHSAeTCS.

"CMeIC/IOBas Harpy3Ka" AdHHOTI'O MKJ/Id — 3TO I10C/Ie10oBaTe/IbHOE BbIUMTaHHE K3 HEPEMEHHOﬁ total
BBOJHMBIX UHCeJI. HEPEMEHH&IH iB JAaHHOM C/1y4dae UIrpdeT TOJIBKO POJIb CHETUYMKA I/ITepaLII/Iﬁ MUKJIA. B
X A3bIKaX IIPOrpaMMHKPOBaHUA /14 TAKKUX C/IyUadeB I1 MOTpPE€H JUKJI Tor , KOT bIii TaK U

3bIKa orpa OBa d C de eaycMmoTpe f OTO d

Has3bIBaeTCs: "[JUKJI CO CYeTYMKOM'. Ero rnpermylnecTBo 3aK/rouaeTcs: B TOM, YTO B TeJie LIMK/Ia He HaZlo
V3MeHATh [IepeMeHHYI0-CYeTUUK, ee 3HaueHre MeHsieTCsl aBTOMaThueCcKy B 3arojioBke for.

B s3bike PythOD TOXe eCTb LUKIJI for. Ho 310 He HUKJI CO CHETYHMKOM. B IlutoHe oH npegHa3sHaueH Ui

niepebopa 3/1eMeHTOB TT0C/Ie/]0BaTe/IbHOCTEH U IPYTHX CJIOXKHBIX 00BeKTOB. JJaHHBIN [UKIT U
NI0C/1e/|0BaTe/IbHOCTH OyAyT U3yuUeHbI B TOC/IeYIOLUX YPOKax.

,[[JIH while Ha/MuMe cyeTuyrKa He 00sg3aTe/ILHO. Hpe,E[CTaBI/IM, YTO Haa0 BBOAUTH UKCJ/I4d, ITOKa

niepeMeHHas total 6osbitie HysisA. Torma Kog OyZieT BBIMVISIETh TaK:

total = 100

while total > O:
n = int(input())
total = total - n

print("Pecypc ucuepnan")

CKonbKO Pa3 34€eChb BBITIOJTHUTCA L[I/IKJI? HeI/I3BECTHO, BCe 3aBHCHUT OT BBOAMMBIX 3HaUYeHUM. HOBTOMy y
[UKJ/Id CO CHETUMKOM M3BECTHO KOJIMUECTBO HTepaL[Hﬁ, d y LIUMKJla 0e3 cueTurKa — HeT.

CamMoe r71aBHOe /17151 [TUK/Ia while — 9TOOBI B €ro Tejie MPOUCXOJUIN U3MeHeH s 3HaueHU
TiepeMeHHbIX, KOTOpbIe TTPOBEPSIIOTCS B €r0 3ar0JI0BKe, U UTOOBI XOTh KOT/ja-HUOYIb HACTYIIH/I C/Tyuai,
KOT/la JIoTUUeCKoe BbIpa’keHHe B 3aro/ioBKe Bo3BpalliaeT False. MHaue npoun3oieT 3alUK/IUBaHKe.

51



[Tpumeuanue 1. He obsi3aTesibHO B BhIpakeHUsix total = total - nui = i + 1 MOBTOPSATH OZIHY

U Ty e repeMeHHyt0. B Python forycTyimM cokpaiijeHHbIH Crioco0 3aricH mojo0HbIX BhIpaXKeHUH:
total -= nui += 1.

[Tpumeuanwue 2. [Tpu HUCoIb30BaHUM CUETUYHKA OH He 00s13aTe/TbHO I0/DKEeH YBe/TMUMBAThCS Ha
eIUHUILY, @ MOXKET U3MEHSIThCS B JTFOOYH0 CTOPOHY Ha Jitoboe 3HaueHHe. Haripymep, eciv Ha/lo BHIBECTH
yurcia KpaTtHeie sty oT 100 g0 0, To u3MeHeHHe cueTurKa OyseTr TakumM i = 1 - 5, wm i -= 5.

[Tpumeuanwue 3. [I/1s1 cueTUMKa He 00si3aTeTbHO MCIO/Ihb30BaTh MEPEMEHHYIO C UIeHTU(DUKATOPOM i.
MoykHO Ha3BaTh NepeMeHHYH0-CUeTUrK KakK yrogHo. OfHaKO Tak MPUHATO B MPOrPAMMUPOBAHUU, UTO
CUETUMKH 0003HAUaIOT MMeHaMH i U j (MHOT/ja OJHOBPEMEHHO TPeOyIOTCS /[Ba CUETUMKA).

NMpakTuueckaa paéora

1. V3meHuTe Moc/ieiHAN KO U3 YPOKa Tak, yTOObI mepeMeHHasi total He Mor/ia yUTH B MUHYC.
Hanpumep, rocsie npebIAyL{X BEIUNTAHWM ee 3HaueHue CcTano paBHbIM 25. [Tonb3oBaresnb
BBOAUT urciio 30. OfHaKo rporpamMmma He BBITIONHSIeT BIUYMTAHUE, a BBIBOJUT COODILeHHe O
He/IOMyCTUMOCTH OTepaLvH, 1OCJIe Uero OCyIeCTB/IsieT BIXO/, U3 [IUKIIa.

2. Wcnonb3ysa ok while, BeiBeuTe Ha 3KpaH /Jig urcia 2 ero crerenu ot 0 o 20. Bo3seneHue

B cTereHb B Python o6o3HauaeTcst Kak ** . dparmeHT BbIBO/A:

32
64
128
256
512
1024

YpokK 11. dyHKUMUN B NporpaMmmMmmpoBaHni

®dyHKUWS B TPOrpaMMHUPOBaHNH TIpe/iCTaB/sieT co60i 000Cc00/IeHHBIN YUaCcTOK KO/la, KOTOPBIA MOYKHO
BBI3bIBaTh, 00PAaTUBILKCH K HEMY 10 KMeHH, KOTOPbIM OH ObLT Ha3BaH. [1py BbI30Be MPOUCXOAUT
BBITO/IHEHWE KOMaH/] Tejla (PyHKIIUH.

®DyHKLMY MOXXHO CPaBHHUTH C HeOOJBIIMMU NIPOrpaMMKaMH, KOTOPbIe camy 110 cebe, TO eCTb
aBTOHOMHO, He UCIIO/THSIIOTCS, @ BCTpPauBaloTCsl B 00bIYHYI0 Nporpammy. Hepesiko X Tak M Ha3bIBalOT —
TIOATPOrpaMMBbl. JIpyryx K/ItoueBbIX OT/IMUMM (PYHKLMI OT IporpaMmM HeT. @YHKIIMY TakKe Mpu
HeoOX0IMMOCTH MOT'YT I10/Ty4aTh 1 BO3BpalljaTh JaHHble. Tobko 00bIYHO OHM MX IOJTyYaloT He C BBOJA
(xknaBuatypel, ¢aiina v Ap.), a U3 Bbi3bIBaroLLeil nporpammsl. Crofja ke OHU BO3BpALLiat0T pe3ysibTar
CBOeM paboThI.
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Cy1iecTByeT MHOXK@CTBO BCTPOEHHBIX B SI3bIK MPOrpaMMHUPOBaHus GyHKLMI. C HEKOTOPIMU TaKUMHU B
Python MbI yyke cTankuBaauchk. to print (), input(), int(), float(), str(), type(). Koz ux
Tejla HaM He BU/IeH, OH I[ie-TOo "CrIpsTaH BHYTPU si3blKa'". HaMm >ke mipefiocTaB/isieTCsl TOJIBKO MHTepdeiic
— uMsi QYHKLIUU.

C Apyroii CTOPOHBI, MPOTPAMMMUCT BCETJja MOXKET OrpeiesisiTh CBoU (GyHKIMU. VX Ha3bIBalOT
T10/1b30BaTe/IbCKMMU. B JaHHOM ciydae nof "mosib3oBaresieM’ ITOHMMAaK0T IIPOrpaMMUCTa, a He TOTO,
KTO TI0/Ib3yeT rporpammy. Pa3bepemcs, 3aueM HaM 3T (DYHKIIMH, ¥ KaK UX CO3/|aBaTh.

Hpe,qnonomlle, HaJ0 TPHU pa3d MoApsA 3alipalllIMBdTh Hd BBO/, IMapy YHCe/T U CK/IdJbIBATh UX. C sToit
[eJIbFO MO>KHO HMCITI0/Ib30BATh LIMKII:

i=0

while i < 3:
a = int(input())
b = int(input())
print(a+b)
i+=1

OpHako, 4To ec/u nepej] KaKAbIM 3allpOCOM UMCeJl, HaJj0 BBIBOAUTh HAZAMMUCh, 3aUeM OHU HY>KHbI, U
KaX/bIM pa3 3Ta HaJANWCh pa3Hasi. Mbl He MO)KeM MpepBaTh LIMKJI, @ 3aTeM BePHYThCS K TOMY K€ LIUKITY
obparHo. [IpuzeTcs 0TKa3aTbCs OT HETOo, U TOT/la TIOYUUTCS JTMHHBIN KO, COAepsKalliiii B pa3HbIX
MeCTax OIMHAKOBbIe yUaCTKHU:

print("Ckonbko 6aHaHOB M aHaHacoB Ans 06e3bAH?")
a = int(input())

b = int(input())

print("Bcero", a+b, "wt.")

print("CKonbKO XyKOB K 4yepBein ans exein?")
a = int(input())

b = int(input())

print("Bcero", a+b, "wt.")

print("CKkonbKo pbl6 M MOMMOCKOB AN Bbgp?")
a = int(input())

b = int(input())

print("Bcero", atb, "wt.")

[Tprmep McroNHeHUs IPOrpaMMBl:

CKOMbKO 6aHaHOB M aHaHacoB Ans o6e3bAH?
15

5

Bcero 20 wrt.

CKONbKO XYKOB W 4depBei ANd exei?

50

12

Bcero 62 wr.
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CKO/MIbKO pbi6 1M MOMMIOCKOB ANA BbAP?
16

8

Bcero 24 wuwrt.

BHeapeHue GhyHKIHIM 1T03BOJISIET PELINTEL MPob6eMy AyO/IMpOBaHUS KOZla B Pa3HBIX MeCTaxX
nporpaMMmel. biiarozgapsi iM MOXKHO UCIIO/IHATH OJWH U TOT >Ke y4acTOK KOZia He Cpa3sy, a TOJIbKO TOr/a,
KOT/Ia OH TOHaJ00UTCS.

OnpepeneHue cpyHkumn. Onepartop def

B s3bike mporpammupoBanusi Python yHKIMY oripesiensitoTcs € MOMOLLbI0 oriepaTtopa def .

Paccmotpum kop;:

def countFood():

a = int(input())

b = int(input())

print("Bcero", a+b, "wt.")
39to npumep onpeenenus GyHKUMU. Kak u ipyrye c/o)KHble UHCTPYKLIMU BpO/ie YCI0BHOTO
oriepaTropa U [UK/I0B (GyHKI[UsI COCTOUT M3 3aro/ioBKa U Tesa. 3arojloBOK OKaHUMBAETCsl BOETOUHEM U
repexooM Ha HOBYHO CTPOKY. Tejio uMeeT OTCTYII.

KtoueBoe cyioBo def cooOIjaeT MHTEPIIPETATOPY, UTO Tiepe/| HUM onpeesieHre GyHKImU. 3a def

crepyet ums GyHKIHKU. OHO MOXKET OBITh JTF0OBIM, TAKXKe KaK W BCIKUN UIeHTU()UKATOD, HAaIPUMep,
riepeMeHHasi. B mporpaMMupoBaHuM BeCbMa >KeJlaTe/IbHO [jaBaTh BCEMY OCMbIC/IeHHbIe UMeHa. Tak B
JaHHOM c/iydae (DyHKIMsS Ha3BaHa '"'mocurTaThbEy" B TiepeBofie Ha PyCCKUi.

[MTocsie uMeHU QPYHKIMU CTaBITCS CKOOKU. B rprBeileHHOM ITpUMepe OHU Ty CThbie. DTO 3HAYUT, UTO
(GyHKLMSI He TIPUHKMMaeT HUKaKue JJaHHbIe U3 BbI3bIBarolljel ee mporpaMmbl. OfHAKO OHa MorJia ObI X
TIPUHUMATh, U TOTZIa B CKOOKax ObLTH ObI yKa3aHbI TaK Ha3bIBaeMble MapaMeTphl.

[Tocne ABOETOUMS C/Ie/lyeT TeJlo, CofiepyKalliee MHCTPYKLIMH, KOTOPbIe BBITIOTHSIIOTCS TIPY BHI30BE
¢yHkumu. CriefilyeT pa3ninyaTh onpefiesieHde (QyHKLMU U ee BbI30B. B IporpaMMHOM KoZie OHU He
psiioM 1 He BMecTe. MO)KHO onpe/ie/iuTh (DYHKLMIO, HO HY pa3y ee He BbI3BaTh. Hesb3si BbI3BaTh
(byHKIMIO, KOoTOpas He Obiia orpeseneHa. OnpeeuB GyHKLMIO, HO HA Pa3y He BbI3BaB ee, BbI HUKOT/a
He BBITIOJTHUTE ee Terla.

Bbi30oB pyHKLUN

PaccMOTpyM MO/IHY10 BepCUIO MPOrpamMmsbl € (PyHKLMel:

def countFood():
a = int(input())
b = int(input())
print("Bcero", a+tb, "wt.")

print("Ckonbko 6aHaHOB M aHaHacoB [ANnA 06e3bAH?")
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countFood()

print("CKonbKo XyKOB K 4depBenn ans exein?")
countFood()

print ("CKonbKO pbi6 M MOAMKWCKOB Ans Bbigp?")
countFood()

[Tocsie BBIBOJIA HAa 3KPpaH KaXKA0Tr0 MH(MOPMALIMOHHOTO COOOIIeHHsT OCYIIeCTBISIeTCST BbI30B (YHKIUH,
KOTOPBIY BBITJIIAUT MPOCTO KaK YIIOMUHAaHKE ee MMeHH O CKOOKamu. TT0CKO/IBKY B (DYHKLIMIO MbI
HUUero He TiepesjaeM CKOOKH OTISITB ke MycThie. B rprBeieHHOM Ko/ie (PyHKLIMS BBI3BIBAETCSI TPH pasa.

KOF,[[E] ¢)yHKL[I/IH BBI3BIBAETCs, ITOTOK BBITIO/IHEHHWA MMTPOrPpaMMBbI ITIEPEXOAUT K €€ Orpeje/IeHUI0 U
HauMHaeT UCIIOJHATE ee Teso. I[Toce TOro, Kak Tejo be'HKL[I/II/I HCII0/THEHO, ITOTOK BBLITIO/THEHHA
BO3BpdIllae€TCAd B OCHOBHOM KO/, B TO MeCTO, rge (by'HKL[I/IH BBI3bIBA/1ACh. ,Z[anee HCIIO/THAETCA
cj1eayroiiee 3da BbI3OBOM BhIpa’KEHHE.

B s3bike Python onpegenenve ¢yHKLMU JO/DKHO MPe/IlIeCTBOBaTh ee BbI30BaM. JTO CBSI3aHO C TeM, UTO
VHTEpIIpeTaTop YMTaeT KOZ, CTPOKA 3a CTPOKOM U O TOM, UTO HAXOAUTCS HUJKE 110 TeUEHHIO, eMY ellle
Hen3BeCTHO. [103TOMy ec/ii BbI30B (DYHKIMM TIPEAILIECTBYET ee OTpezie/ieHH 0, TO BO3HUKAeT OIIMOKa
(BBIOpaChIBaeTCs UCK/TIOUeHe NameError ):

print ("Ckonbko 6aHaHOB M aHaHacoB Ans 06e3bAH?")
countFood()

print ("CKO/bKO XYKOB W 4epBeil Ana exen?")
countFood()

print ("CKoAbKO pbi6 M MOANKWCKOB Ans Bbigp?")
countFood()

def countFood():
a = int(input())
b = int(input())
print("Bcero", atb, "wt.")

Pesynbrar:

CKONMbKO 6aHaHOB M aHaHacoB ansi 06e3bsH?
Traceback (most recent call last):
File "test.py", line 2, in <module>
countFood()
NameError: name 'countFood' is not defined

1711 MHOTUX KOMITU/TUPYEMBIX SI3bIKOB 3TO He 00si3aTeibHOe ycyioBHe. TaM MOXKHO OTIpe/ieNisiTh U
BBI3bIBaTh (DYHKILIMIO B TIPOU3BO/IBHBIX MeCTaX MporpaMMbl. OfHAKO /17151 y000UUTaeMOCTH Kojja
MIPOTPAMMHUCTBI /Iayke B 3TOM C/Tydae TIPeTIOUUTAIOT COOJTI0aTh Orpe/ie/ieHHbIe TIpaBuIa.
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CDyHKLI.I/II/I npuaaroT nNporpamMmme CTpykKtypy

[MTonp3a GyHKIMH HEe TOJIBKO B BO3MOYKHOCTH MHOTOKPATHOTO BbI30Ba OZIHOTO M TOTO Ke KOoZia 13
pa3HBIX MeCT MporpamMmbl. He MeHee Ba)kHO, UTO GJ1aro/iapsi UM rporpaMma o0peTaeT UCTUHHYO
CTpyKTypy. DYyHKIMU KakK Obl pasziesisitoT ee Ha 060Co0/IeHHbIe YaCTH, KaXKZast U3 KOTOPBIX BBITTO/IHSIET
CBOIO KOHKDETHYIO 3a/iauy.

ITycTb Ha/|0 HAMKCATh POrPAMMY, BBIUMC/ISIOLIYIO TIOM[AAN pa3HbIX ¢uryp. ITonb3oBareib
yKa3bIBaeT, IJI0MIa/ib KaKOK (DUTyphl OH XOUET BBIUMC/UTE. [T0C/Ie 3TOro BBOAUT UCXOAHbBIE JAHHBIE.
Hanpumep, JyiMHy ¥ IIMPUHY B CTy4ae TPSIMOYTObHUKA. UTOOBI pa3enMTh TIOTOK BITOJTHEHUS Ha
HEeCKOJIbKO BeTBeH, CyieflyeT UCTonb3oBath oneparop if-elif-else:

figure = input("1-npAMOYrofibHUK, 2-TpeyronbHuK, 3-kpyr: ")

if figure == '1'":
a = float(input("WnpuHa: "))
b float (input("BeicoTa: "))
print("Nnowaab: %.2f" % (a*b))
elif figure == '2':
a = float(input("OcHoBaHue: "))
h = float(input("BeicoTa: "))
print("nnowagb: %.2f" % (0.5 * a * h))
elif figure == '3':
r = float(input("Paguyc: "))
print("Nnowaab: %.2f" % (3.14 * r**2))

else:
print("Ownbka BBOAA")

3pech HeT HMKakuX (DYHKLMM, 1 Bce npekpacHo. Ho HamuiieM BapuaHT € (QyHKIUSIMU:

def rectangle():
a = float(input("lvpuna: "))
b = float(input("BbicoTa: "))
print("Nnowagb: %.2f" % (a*b))

def triangle():
a = float(input("OcHoBaHue: "))
h = float(input("BbicoTa: "))
print("Mnowaab: %.2f" % (0.5 * a * h))

def circle():
r = float(input("Paguyc: "))
print("Mnowaab: %.2f" % (3.14 * r**2))

figure = input("1-npAMOYrosibHUK, 2-TpeyronbHuk, 3-kpyr: ")

if figure == '1'":
rectangle()
elif figure == '2':
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triangle()

elif figure == '3"':
circle()

else:
print("Ownbka BBOAA")

OH Ka)KeTCs CIOKHee, a KayKasi U3 Tpex (QPyHKIMI BbI3bIBaeTCs BCero oguH pa3. OpHako u3 obiei
JIOTWKY TIPOrpaMMBbI Kak Ob1 yOpaHbl ¥ 000C00/1eHbI MHCTPYKLMU AAJIs1 HAXOKEHH T/I0IaZiel.
[Tporpamma Temnepb COCTOUT W3 OT/Ie/IbHBIX "KUPITUUYUKOB Jlero". B 0CHOBHOI BeTKe Mbl MOXKeM
KOMOWHUPOBATh X Kak yrofHo. OHa UrpaeT poJib yIpaBJISIOIIero MexaHu3Ma.

Ecnu HaM Korza-HuOy/ib 3aX0ueTcst BEIUKMC/IATH TUIOMIaZb TPeYTrobHYKa 1o (opmyrsie ['epoHa, a He
yepe3 BbICOTY, TO He IPUJETCSl UCKaTh KOZ, BO BCel IporpaMMe (TpezcTaBbTe, UTO OHa COCTOUT U3
TBICSIY CTPOK KOZla KaK peasibHble MporpaMmbl). Mbl TIokieM K MecCTy oripeiesieHus (PyHKLIMN 1
VI3MEHUM TeJI0 OHOM U3 HUX.

Ecnu moHa00MTHCST UCTIONMB30BaTh 3TH (DYHKIMU B KaKOW-HUOY/b APYTOi TIPOrpaMMe, TO Mbl CMOYKeM
WMIIOPTHUPOBATh UX Ty/a, COC/IABIIMCh Ha JaHHBIN (aiii ¢ KojjoM (Kak 3To Aenaetcs B Python, Gyzer
pPacCMOTpPEHO TI03e).

MNMpakTuueckaa paéora

B nporpaMMypoBaHUM MOYKHO U3 OHOM (DYHKLIMHM BBI3bIBATh APYTYIO. /sl U/UTFOCTPALIAU 3TOM
BO3MO)KHOCTHU HAIUIIINTEe TIPOrPaMMY TI0 CIeAYIOIeMY OITHUCAHUIO.

OcHoBHasl BeTKa MPOrpaMMbl, He CUMTasl 3aro/I0BKOB (DYHKLIM, COCTOUT U3 OAHOM CTPOKHU KOZa. JTO
BbI30B (yHKLMHU test (). B Hell 3anpammBaeTcs Ha BBOZ, Liesioe 4nc/o. Ec/iv 0HO monoXxuTenbHoe, TO
BbI3bIBaeTCsl PyHKIMsI positive( ), Tesio KOTOpO CcofiepKUT KOMaH/y BbIBO/Ia Ha 9KpaH CJIoBa
"TTonoxxutensHoe". Ecv uncro oTpurLjaTenbHOe, TO BbI3biBaeTcs (PyHKIMs negative( ), ee Teno
COZlep’KUT BbIpa’KeHUe BbIBOZA Ha 3KpaH cJioBa "OTpuLiaresibHoe".

[ToHATHO, UTO BBI30OB test () Ao/KeH cieloBaTh Mocie onpezesneHus GyHKIUM. OAHAKO UMeeT i1
3HaueHue TIOPsJIOK orpe/iesieHrst caMux QyHKLWN? To eCTh AO/KHBI JIK oripefiesieHUst positive() u
negative () npeamecTBoBarh test () WM MOI'YT C/iefjoBaTh rocjie Hero? IIpoBeprTe Ballly TUIoTesy,
TIOMEHSIB 00bsIBIeHUsT PYHKIMH MecTamH. [Torpo0OyiiTe 0OBSCHUTD pe3y/ibTar.

Ypok 12. JlokaJsibHble U rNMobasibHble NnepeMeHHble

B nporpammypoBaHuu 0coboe BHUMaHKe yAemsieTCsl KOHLEMLUH O JIOKa/IbHBIX U ITI00aIbHBIX
nepeMeHHBIX, a TAK)Ke CBsi3aHHOe C HUMHU TpeZicTaB/ieHre 06 obnactsax BuauMocTi. COOTBETCTBEHHO,
JIOKaJ/IbHbIe TTlepeMeHHbIe BUJHBI TOBKO B JIOKaIbHOUM 00/1aCTH BUJUMOCTH, KOTOPOI MOYKET BBICTYTIATh
OTZe/IbHO B3siTast GyHKIMS. [To6anbHbIe mepeMeHHbIe BUIHBI BO BCeld iporpamMMe. "BugHbl" — 3HauMT,
W3BECTHBI, 10CTYIHBI. K HUM MOXXHO 00paTUTBCS TI0 UMEHH 1 TIO/TyYHUTh CBSI3aHHOEe C HUMU 3HaYeHHe.
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K ro6anbHO# 1epeMeHHON MOYKHO 00paTUThCS M3 JIOKaMbHOW 06acT BuamMocTu. K okampHOM
riepeMeHHOU HeJlb3s1 00paTUThCs U3 I7100a/IbHOM 006/1aCTH BUAMMOCTH, TIOTOMY UTO JIOKa/IbHast
riepeMeHHasi CyIeCTBYeT TOJBKO B MOMEHT BBITIO/IHEHHs Tena ¢pyHKIMK. [Ipu BeIxoze U3 Hee,
JIOKaJ/IbHbIe TTIepeMeHHbIe rcue3aroT. KomrmbloTepHast aMsTh, KOTOpPasi Mo/, HUX OTBOAM/IACK,
ocBobokzaercs. Korga ¢yHkuys OyzeT cHOBa BbI3BaHa, JIOKa/IbHbIE ITepeMeHHbIe OyyT CO3aHbl
3aHOBO.

BepHemcs K Hallleld mporpaMMe 13 MpoILIOro YPoKa, HEMHOTO YIIPOCTHB ee /i1st yao0cTBa:

def rectangle():
a = float(input("lWvpuHa: "))
b = float(input("BbicoTa: "))
print("Nnowaab: %.2f" % (a*b))

def triangle():
a = float(input("OcHoBaHue: "))
h = float(input("BbicoTa: "))
print("Nnowaab: %.2f" % (0.5 * a * h))

figure = input("1-npAMOYrosibHUK, 2-TpeyronbHukK: ")

if figure == '1':
rectangle()
elif figure == '2":

triangle()
CKOJ/TBbKO 371eCh TIepeMeHHBIX? Kakue U3 HUX SIB/ISAIOTCS T7100a/TbHBIMM, a KaKHe — JTIOKaTbHBIMH?

3mech AT epeMeHHbIX. [7100a/IbHOM sB/IsIeTCs TONMBKO figure. IlepemenHsble a U b U3 GyHKIMN

rectangle, a Takxe a u h u3 triangle — siokanbHbIe. [Ipy 3TOM JT0KabHbIE TIepeMeHHbIe C OHUM U

TEM >Ke UJeHTU(HUKATOPOM d, HO 00bsIB/IeHHbIE B Pa3HbIX (DYHKIIUSX, — Pa3Hble [IepeMeHHbIE.

CnenyeT OTMeTHUTh, UTO UJeHTUPUKATOPLI rectangle u triangle, X0OTs U He SB/SIOTCS UMeHaMU

repeMeHHBIX, a MpeaCTaB/IA0T cobo¥M UMeHa Q)yHKuHﬁ, TaK)Xe UMeI0T 00/1aCTh BUIWMOCTH. B AdaHHOM

cjlyyae OHa riobasbHasi, Tak Kak GyHKIUH 00BsIB/I€HBI HETIOCPEJCTBEHHO B OCHOBHOM BETKe
MIPOrpaMMBlI.

B nipuBeieHHOM TIporpaMMe K 1106abHOM 00/1aCTH BUAUMOCTH OTHOCSATCS 3aT0OJIOBKH OOBSIB/IEHHIA
(byHKUMH, 00BsIB/IEHHE U TIPHMCBaVBaHKe TIePEMEeHHOM figure, KOHCTPYKIUS YCJIOBHOTO OTiepaTopa.

K nokanbHoM 061acTi oTHOCATCS Tesa dhyHKIuH. Ecii, Haxosck B ro0aibHOoM 06/1aCcTh BUAMMOCTH,

MBI TTOTILITaeMCst 00paTUTHCS K JIOKA/TbHOM MepeMeHHOM, TO BO3HUKHET OIIM0Ka:

elif figure == '2"':
triangle()

print(a)

IIpuMep BBINOIHEHUS:
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1-nNpAMOYTroO/IbHUK, 2-TpPeyrojibHuK: 2

OcHoBaHue: 4

BeicoTa: 5

MNoowagb: 10.00

Traceback (most recent call last):

File "test.py", 1line 17, in <module>

print(a)

NameError: name 'a' is not defined

OJHaKo MBI MOXKeM 00paraTbest 3 QYHKLMM K T7100a/TbHBIM TTepeMeHHbBIM:

def rectangle():
a = float(input("lWunpuHa %s: " % figure))
b = float(input("BbicoTa %s: " % figure))
print("Nnowaab: %.2f" % (a*b))

def triangle():
a = float(input("OcHoBaHue %s: " % figure))
h = float(input("BbicoTa %s: " % figure))
print("Mnowaab: %.2f" % (0.5 * a * h))

figure = input("1-npAMOYrosibHUK, 2-TpeyronbHuk: ")

if figure == '1':
rectangle()
elif figure == '2':

triangle()

[IpuMep BBINOIHEHU:

1-NpAMOYrONbHUK, 2-TpeyronbHuk: 1
limpuHa 1: 6.35
BoicoTta 1: 2.75
MNoowaab: 17.46

B maHHOM cilyuae 13 Tes QYHKLMA IPOUCXOAUT obOpallieHre K UMeHHU figure, KOTOpoe, M3-3a TOTO, UTO

Ob1710 00BsIB/IEHO B I100anbHOM 00/1aCTH BUAMMOCTH, BUAMMO BO BCei IporpaMMe.

Hamm yHK1uu He coBceM upeanbHbl. OHU NO/DKHBI BBIYUC/IATE MII0LAAU (PUTYP, HO BBIBOJUTh
pe3yJ/ibTaT Ha 9KpaH UM He CJief[oBasio Obl. BriosiHe BeposiTHa CUTYaIWsl, KOTAA Pe3y/ibTaT Hy>KeH [iIst
BHYTPEHHHUX HY>XK/[| TIPOrPaMMBbl, [I/11 KAKUX-TO Aa/IbHENIINX BbIUMCIEHNH, @ BbIBOAWUTD JIU €r0 Ha SKpaH

— BOIPOC BTOPOCTEIeHHbIH.

Ecmu ¢yHKIpu He OyyT BBIBOAWT, @ TOJBKO BBIUMC/ISITh Pe3y/bTarT, TO ero HaJjo T/ie-T0 COXPAHUTD /ISt
JaTbHeHIIIero UCIo/b30BaHusl. [ist 3Toro nmofomv Obl riobanbHbIe TiepeMeHHbIe. B HUX MOXKHO

3anuvcarh pe3ysbrar. Hanviem nporpammy BOT Tak:
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result = 0

def rectangle():
a float (input("lWmpunHa: "))
b float (input("BeicoTa: "))
result = a*b

def triangle():
a = float(input("OcHoBaHue: "))
h = float(input("BbicoTa: "))
result = 0.5 * a * h

figure = input("1-npAMOYrosibHUK, 2-TpeyronbHuk: ")

if figure == '1':
rectangle()
elif figure == '2'":

triangle()

print("Nnowagb: %.2f" % result)

WTak, Mbl BBe/IM B TIPOrpaMMy I7100abHY0 TiepeMeHHYI0 result 1 THULUMPOBau ee Hy/sieM. B
(byHKUMSX eli MpUCBavBaeTCs pe3y/ibTaT BhIUMC/IeHU. B KOHLle porpaMMsbl ee 3HaueHHe BbIBOAWUTCS
Ha 9KpaH. MBI o’kpziaeM, UTo riporpamma Oyzet npekpacHo paborars. OfHakKo. ..

1-NpAMOYro/fibHUK, 2-TpPeyrojibHuK: 2
OcHoBaHue: 6

BoicoTa: 4.5

Moowaab: 0.00

... UTO-TO IIOL/IO He TaK.

[Heno B Tom, uto B Python nprcBoeHne 3HaYeHUsI TepeMeHHO COBMeIIeHO C ee 00bsiBiienreM. (Bo
MHOTUX JIDYTUX sSI3bIKax 3TO He Tak.) [103ToMy, Koria UMsi result BriepBble YIIOMUHAETCs B JIOKA/IbHOM
00/1acTH BUAUMOCTH, U TIPU ITOM TIPOMCXOJUT TIPHUCBAaMBaHKe el 3HAUeHHs], TO CO3/jaeTCsl JIOKaIbHast
niepeMeHHas result. 3To Apyras repeMeHHasi, HUKaK He CBsi3aHHas C r7100anpHoOM result.

Korza dbyHKIMs 3aBepiiiaeT CBOIO paboTy, TO 3HaUeHHe JIOKaJbHOM result TepsieTcs, a robaibHas He
ObL/Ia U3MEHeHa.

Korzia MbI BbI3bIBa/IM BHYTPH (YHKLMM TlepeMeHHYI0 figure, To HUUero eii He riprcBauBaiu. Haobopor,
MBI 3arpalivBany ee 3HaueHUe. VIHTepripeTarop [TuToHa McKan ee 3HaueHHe CHavyazia B JIOKA/TbHOU
obsacTv BUAUMOCTU U He Haxoaus. [Tocsie 3Toro 1mien B r71006a1bHY0 U HaXOJuUJI.

B cnyuae c result oH HUYero He uileT. OH BBINO/HSET BLIUMC/IEHUS CIIpaBa OT 3HaKa MpUCBavBaHUs,
CO3/,aeT JIOKa/IbHYH0 [TepeMeHHY!0 result, CBsi3bIBaeT ee C M0y4YeHHbIM 3HaUeHHeM.

Ha camom fiejie MO>KHO TIPUHYAUTETLHO 00pPaTHUThCS K I7I00a/IbHOM TiepeMeHHOM. [1/1s1 3Toro
CyliecTByeT KoMaHza global:
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result = 0

def rectangle():
a float (input("lWmpunHa: "))
b float (input("BeicoTa: "))
global result
result = a*b

def triangle():
a = float(input("OcHoBaHue: "))
h = float(input("BbicoTa: "))
global result
result = 0.5 * a * h

figure = input("1-npsAMOYronibHUK, 2-TpeyronbHuK: ")

if figure == '1':
rectangle()
elif figure == '2":

triangle()

print("Nnowaab: %.2f" % result)

B TakoMm BapuaHTe Tiporpamma OyzieT paboTaTh MpaBUIBHO.

OJ1HaKO MeHsATh 3HauUeHUsI 17100a/IbHBIX TIepEMEHHBIX B Tesle YHKLUU — MJ10Xasi TPAaKTHKA. B 60/bIIMX
TporpamMmax MporpaMMHUCTY TPYIHO OTC/IeUT, I/e, Kakast QYHKIUS U [IoUeMy U3MeHUIa UX
3HaueHue. [TporpaMMUCT CMOTPHUT Ha UCXO/IHOE 3HaueHHe r7100abHOM TIepeMeHHOM U MOXKeT
TIO/lyMaTh, UTO OHO OCTaeTCst TaKuM ke. CJI0)KHO 3aMeTHTh, UTO KaKasi-To (YHKIIHsI TIOMEHSsI/Ia ero.
[Togo6HOe BefieT K IOTMUeCKUM OIIOKaM.

Yro6bl 130aBUTHCST OT HEOOXOAMMOCTH HCTIONMb30BaTh I7I00a/TbHBIE TIepeMeHHbIe, 171 (QyHKIMHA
CyIL[eCTBYeT BO3MO)KHOCTb BO3BpaTa pe3y/ibTara CBOeil paboThl B OCHOBHYIO BeTKY Iporpammsl. U yike
3TO TIO/TyYeHHOe U3 (PYHKIMY 3HaueHHe MOYKHO MPUCBOUTH I7100abHOM MepeMeHHOM B 17100a/TbHOM
obmacTv BUAUMOCTU. DTO JleslaeT Mporpammy Oosiee TIOHATHOM.

Kak ¢hyHKIIMsI IpUHUMaeT W BO3BpalljaeT JaHHbIe, Oy/[eT paCCMOTPEHO B C/IEAYIOIIUX YPOKaX.

lNMpakTnyeckas padora

B s3bike Python Mo)xHO BHYTpH OfiHOM (PyHKLIMY onipefiesisiTh Apyryo. Hanmuimmre nporpamMmmy rno
C/lelyroIeMy OMHUCaHUI0.

B ocHOBHoOI1 BeTKe rporpaMMbl Bbi3biBaeTCsl PyHKLMS cy linder (), KoTopasi BIUKC/SeT TIoab
uunuHzapa. B tese cylinder omnpepesneHa hyHKUYs circle, BBIUUC/AIOLIAS UIOMIaAb Kpyra mo
dopmyiie nir’. B Tesie cylinder y mosb3oBaTesis CIpaIIMBaeTCs, XOUeT JIM OH TOJYUYUTh TOITBKO
TIo1LaZib OOKOBOI MOBEPXHOCTH LIMMHAPA, KOTOpasi BIUMUC/sieTcst 1o opmysie 2nrh, v rnosHytro
TUIoIab UUIMHApPA. B rocsieaHeM ciiyuae K I10mia i 60KOBOM MOBEPXHOCTH LIWIMH/PA A0JKEeH
N00aBIATHCS YABOEHHBIN pe3y/ibTaT BhIUMCIeHni GyHKun circle().
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Kak BbI [ymaeTe, MOXXHO JIM M3 OCHOBHOM BEeTKH TMPOrPaMMBbI BbI3BaTh (DYHKIMIO, BIOYKEHHYIO B
apyryto pyHkimo? [Touemy?

Ypok 13. BosBpart 3Ha4yeHuni1 ns pyHKuuun. Oneparop
return

DyHKI[UM MOTYT Tiepe/iaBaTh Kakre-1100 JaHHbIe U3 CBOUX T/l B OCHOBHYIO BETKY TIPOTPAMMBI.
T'oBOpSAT, uTO PYHKIMS BO3BpaIljaeT 3HaueHue. B OO/IBIITMHCTBE SI3BIKOB ITPOrPaMMUPOBAHUS, B TOM
yncie Python, Beixog u3 GyHKIMU U Mepejaua JaHHBIX B TO MECTO, OTKYZla OHa Oblia BbI3BaHa,
BBITIOJ/IHSIETCSI OTIepaTOpOM return.

Ecnu uaTepriperarop ITuToHa, BBITIONHSIS Tesio GYHKLMH, BCTPedyaeT return, To OH "3abupaet”

HaueHUe, YKasaHHoe I10C/Ie 3TOM KOMaH/Ib], U "yXOIuT" 1 HKIAU.
3HaueHue a3aHHOe I10C/Ie 3TOM KoMa "yxo0 "u3

def cylinder():
r = float(input())
h = float(input())
# nnowaab GOKOBOW MOBEPXHOCTU UMANHAPA:
side = 2 * 3.14 * r * h
# nnowagb OAHOMO OCHOBAaHMS UWAUHAPA:
circle = 3.14 * r**2
# nNonHas nnowagb UWUANHApPA:
full = side + 2 * circle
return full

square = cylinder()
print(square)

[Tpumep BBINOMHEHUS:

3
7
188.4

B pmaHHOl nporpaMme B OCHOBHYHO BeTKY M3 (DYHKIIMM BO3BpalllaeTcsl 3HaueHue JI0Ka/IbHON
nepemeHHo# full. He cama mepemeHHasi, a ee 3HaueHue, B JAHHOM C/Tyuae — Kakoe-i0bo unciio,
TIO/TyYeHHOe B pe3yJibTaTe BHIYMCIEHHS TUIOL[A/I [IW/TMH/IPA.

B ocHOBHOI BeTKe ITpOrpamMMbI 3TO 3Hau€HHe MPUCBaUBaeTCs I100abHON nmepeMeHHoM square. To
eCTb BbIpakeHue square = cylinder () BBIIIOHAETCA TakK:

1. Brbi3biBaetcs GyHKUusA cylinder ().
2. U3 Hee BO3BpalljaeTCs 3HaYEHHE.
3. OT0 3HaueHue MpHCBaUBaeTCs IepeMeHHOU square.

He o6s13aTesibHO NTpUCBaUBaTh pe3y/bTaT IepeMeHHOM, ero MOYKHO Cpa3y BbIBECTH Ha SKpaH:
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print(cylinder())

34ech unco, noyuyeHHoe U3 cy linder (), HermocpezAcTBeHHO nepefaetcs GyHKUuU print (). Eciu
MBI B IIPOrpaMmMe NpoCTo HanuieM cy linder (), He MPUCBOWB MOyUYeHHbIE JaHHble TIePEMEHHON WIN
He Tiepe/iaB UX KyAa-1u00 Jjasbllie, TO 3TH JJaHHbIe OyyT nmotepsiHbl. Ho cUHTaKCcHueckoi ommbKy He
Oyzer.

B Q)YHKL[I/II/I MOXXET ObITb HECKOJ/IbKO OoriepaTopoB return. O,E[HaKO BCera BBITIO/IHAETCA TOJIBKO OAWH
N3 HUX. TOT, KOTOPOTI'O MepBbIM JOCTUTHET ITOTOK BBITIO/THEHUS. ,Z[OHYCTI/IM, MbI pen/In 06p860TaTB
HNCK/TFOUE€HKE, BOSHUKAIOIee Ha HEKOPPEKTHBIﬁ BBOJ. HYCT]: TOI'Zla B BETKe except 06pa60TqHKa

WCK/TFOUeHUH TIPOUCXO/UT BBIXO/ U3 GYHKIUHU Oe3 BCIKUX BBIUMC/IEHUH U TIepe/jau 3HAYeHHSsT:

def cylinder():
try:
r float(input())
h = float(input())
except ValueError:
return
side =2 * 3.14 * r * h
circle = 3.14 * r**2
full = side + 2 * circle
return full

print(cylinder())

Ecnu nomeiTathcsi BMECTO UG BBeCTH OYKBBI, TO cpaboTaeT return, BIO)KeHHbIN B except . OH
3aBepIUIUT BbITIOJTHEHHUE (DYHKL[MH, TaK UTO BCE HIDKeC/IeAyIollye BbIUMC/IeHYs], B TOM 4uc/e return
full, OyayT onyiensl. [Ipumep BLITIOTHEHUS:

r
None

Ho nocrotite! Yto 370 3a c/1I0BO None, KOTOPOe HaM BepHyJ "MycToi" return? JTO HUYEro, Takou

06BexT — "HuuTo". OH PUHAJIEXUT Ki1accy NoneType. [lo 3TOro Mbl 3Ha/ M YeThIpe TUTIA [JaHHBIX,

OHU JXe yeTbIpe Kjiacca: int, float, str, bool. IIpuio Bpems naToro.

KOF,E[EI rnocie return HUUYEro He yYKa3bIBAE€TCS, TO 110 YMO/TUAHUIO CUUTAETCSI, UTO TaM CTOUT 00BeKT

None . Ho HMKTO BaM He MelllaeT SIBHO Hamucarb return None.

bosnee Toro. PaHee Mbl paccMaTpuBanu PyHKIHMH, KOTOPbie BpoZie Obl He BO3Bpallla/li HUKAKOTO
3HaueHus], TTIOTOMY UTO B HUX He ObLI0 oriepatopa return. Ha camom fiesie Bo3Bpalijaau, MPOCTO MbI He

oOpaiija/ii Ha Hero BHUMaHUe, He TIPHUCBAaVBa/Id HUKAKOM MepeMeHHOMN 1 He BBIBOJJU/TH Ha 9KpaH. B
Python Bcsikast hyHKIpst uTo-m100 Bo3BpaitiaeT. Eciii B Heli HeT orieparopa return, TO OHa

BO3Bpailaet None. To >xe camoe, KaK ec/id B Hell UMeeTcsl 'yCcToH" return.
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Bo3BpaT HECKOJ/IbKUX 3HaAUeHNI

B ITuToHe no3Bo/mMTeILHO BO3BpdllldTh U3 (I)YHKU"I/II/I HeCKOJIBKO O6’I:€KTOB, rnepeunciivB Ux yepes
3aIsITYyIO I10C/1€ KOMaH/bI return:

def cylinder():
r = float(input())
h = float(input())
side = 2 * 3.14 * r * h
circle = 3.14 * r**2
full = side + 2 * circle
return side, full

sCyl, fCyl = cylinder()

print("Nnowagb 60KOBOIK NoBepxHOCTU %.2f" % sCyl)

print("NonHaa nnowagb %.2f" % fCyl)

W3 ¢yHkuumu cylinder () Bo3BpalljaroTcs /iBa 3HaueHus1. [lepBoe 13 HUX NPHCBaUBAeTCs [lepeMeHHOU
sCyl, Bropoe — fCyl. Bo3MOXXHOCTb TaKOTO TPYIIIIOBOTO MPUCBOEHHS — 0C00eHHOCTh Python, 0ObIYHO
He XapakTepHas [/ APYIUX A3BIKOB:

>>> a, b, ¢ =10, 15, 19

>>> a

10

>>> b

15

>>> C

19
@oKycC 371ecb B TOM, UTO [epeurc/ieHre 3HaueHU yepes 3anaTyo (Hanpumep, 10, 15, 19) co3paeT
00BekT THra tuple. Ha pycckuii mepeBoAUTCS Kak "KOpTeX'. ITO pa3HOBUIHOCTh CTPYKTYP /IaHHBIX,

KOTOpBIe OyZ[yT U3yUeHbI TO3KeE.

Korza ke kopTe)x mpucBarvBaeTCs Cpa3y HECKO/IbKKM IepeMeHHBIM, TO IIPOUCXOAUT COTOCTaB/IeHHe ero
3/IeMEHTOB COOTBETCTBYIOLLMM B OUepeZiv IepeMeHHbIM. JTO Ha3bIBaeTCs paCllaKOBKOMU.

Takum o6pa3om, Korza u3 GYHKLM BO3BpAILjaeTCsl HeCKOMBLKO 3HaYeHHi, Ha CaMOM Jiefie U3 Hee
BO3BpalLjaeTcsi ofuH 00beKT Ksacca tuple. Ilepes BO3BpaTOM 3TH HECKOIBKO 3HAUEHUIMA

YIIaKOBBIBAKOTCS B KOPTEX. Ecnu xxe mocne orieparopa return CTOUT TOJILKO OAHA MepeMeHHast UIn

00BEKT, TO ee/ero TUI COXPaHseTCs KaK eCTh.

PacriakoBKa He siBjisieTcsi 00s13aTenlbHOU. Byziet paboTtaTh U Tak:

print(cylinder())
[Ipumep BBITIONIHEHUS:
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4
3
(75.36, 175.84)

Ha SKPdH BBIBOAUTCA KOPTEXXK, O UeM I'OBOPAT KPYIJIbIe ckoOKH. Ero Takke MO>XXHO TMMPpHUCBOUTH OAHOﬁ
HEPEMGHHOﬁ, d IIOTOM BBIBE€CTH €€ 3HaUE€HHE Ha 3KPdH.

lNMpakTnueckasn padéora

1. Hamumure nporpammy, B KOTOPOU BbI3bIBaeTCsl (PyHKIMsI, 3ampalliiBaroliasi C BBOZA [iBe CTPOKU
Y BO3Bpalllarolliasi B IPOrpaMMy pe3y/bTaT WX KOHKaTeHal[uu. BbiBeiuTe pe3ysibTaT Ha 9KpaH.

2. HamuimmTe yHKI[MIO, KOTOpasi CYUMTHIBAET C KJIaBUATYPhl UMC/Ia U [lepeMHOKaeT UX /10 TeX 1op,
rioka He Oyzet BBeZieH 0. DyHKIMS [0/DKHA BO3BpAIllaTh IMOJTyueHHOe Mpou3BeeHre. Bri3oBuTe
(YHKIIMIO ¥ BBIBEIUTE HA 9KPaH Pe3y/bTaT ee paboThl.

Ypok 14. NMNapameTpbl U apryMmeHTbl OyHKUNU

B nporpamMMupoBanuy ()yHKIIMM MOTYT He TOJIbKO BO3BpalllaTh JAHHbIE, HO TAK)XXe IPUHUMATh UX, UTO
peanu3yeTcsi C MIOMOII[bI0 TaK Ha3bIBaeMbIX MTapaMeTPOB, KOTOPhIe YKa3bIBAIOTCS B CKOOKaX B 3arojioBKe
¢byskuyu. KosmuecTBo rapaMeTpoB MOXKET OBITh JIFOOBIM.

[TapameTpsI Npe/iCTaB/ISIOT COOO0I JIOKaIbHbIe TepeMeHHbIe, KOTOPBIM ITPHCBAUBAOTCSl 3HAUEHUS B
MOMeHT BbI30Ba (yHKLMU. KOHKpeTHbIe 3HaueHus1, KOTOphble riepesjatoTcsl B (PyHKLIMIO MDY ee BbI30Be,
Oyziem Ha3biBaTh aprymeHTamu. CreflyeT UMeTh B BH/y, UTO BCTPEUYAeTCs MHasi TEPMUHOJIOTHSI.
Haripumep, popmasnbHble mapameTpsl U pakTHueckue napamerpsl. B Python >ke 00bI1uHO Bce Ha3bIBalOT
apryMeHTamu.

PaCCMOTpI/IM CxXeMy U HOHCHH}OH_IHI‘;I e€e rpumMep:

MapameTpel

/
| ¢dyHKUMA (napam1, napam2): |
[ |
[ |
[ |

pumep:

nunl = 100
> nun2 12
mathem (numl, num2)

| | 1100.0

| byHkums (aprt, apr2) |
\ \

ApPryMeHTbl

Korza ¢yHKIMS BBI3BIBAaeTCS, TO €l MepeAaroTcs apryMeHThl. B mpumepe yKa3aHsbI 1100a1bHbIe
nepeMmeHHble numl u num2. OfHaKo Ha caMOM JieJie TiepefjatoTCsl He 3TU [lepeMeHHble, a UX 3HaueHUsl.
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B nanHOM ciyuae yncna 100 u 12. [Ipyrumu cioBaMu, Mbl MOriu Obl Tiicatb mathem (100, 12).
Pa3HuIpl He OBIIO OBI.

Korja uHTEprnipeTaTop rnepexoAuT K (GyHKIWH, YTOOBI HauaTh ee WCTIOJTHEeHNe, OH MPUCBABAeT
niepeMeHHbIM-TIapaMeTpaM Iepe/jaHHble B GYHKLHIO 3HaUeHHsI-apr'yMeHThI. B prMepe niepeMeHHO# a
Oyzet npucsoeno 100, b 6yzet nprcBoeHo 12.

W3meHeHue 3HaueHul a v b B Tese QyHKI[MM HUKAK He CKa)KeTCsl Ha 3HAUeHUsIX NepeMeHHbIX numl u
numZ2. OHu ocTaHyTcs ipexkHumu. B Python Takoe moBesieHre XapakTepHO [ijisi HeU3MeHsieMbIX THUTIOB
JAaHHBIX, K KOTOPbIM OTHOCSITCSI, HalIpUMep, Urc/a U CTPOKU. [0BOpSAT, UTO B YHKLIMIO /JaHHbIe
Tiepe/iatoTCs 0 3HaueHuto. Tak, Korza a rnprcBanBanock unucyio 100, To 3To ObIIO yyKe APyroe Ymciio,
He TO, Ha KOTOpoe cchiiaeTcs rnepemenHasi numl. Uucno 100 6610 CKOMMPOBAHO U TIOMELIEHO B
OT/ZleJIbHYIO SIUeHKY NaMsTH [1s IepeMeHHOMH d.

Cyl111eCTBYIOT U3MeHsieMble TUTIbI IaHHbIX. [Ij1s1 TIuToHa, 3TO, HAarIpUMep, CIIMCKH U CJIoBapu. B 3ToM
C/lyyae JlaHHbIe TIepe/JafoTCs TI0 CChIIKe. B pyHKIIMIO MepeiaeTcst CChUIKA Ha HUX, @ HE CaMU JJaHHbIE.
U 3Ta cchbulKa CBA3bIBAETCS C JIOKAbHOM IepeMeHHOM. MI3MeHeHUs TaKuX JJaHHBIX Yepe3 JIOKa/TbHYH0
riepeMeHHYH0 0OHapY>KUBAIOTCs TIPY 0OpallleHuH K HUM uepe3 I7100a/bHy 0. JTO eCTh Cie[ICTBUe TOTo,
YTO HECKOJIbKO IMePEMEHHbBIX CChIJIAFOTCSI Ha OZIHU M Te XK€ JaHHbIe, Ha OZIHY U Ty >Ke 00/1acTb TaMsITH.

HeobxomumMocCTh Tiepesiauu 0 CChUIKE CBsi3aHa B TIEPBYIO ouepefib C SKoHoMUel naMsTd. Crio)KHbIe
THUIbI IaHHBIX, TI0 CYTH MPe/CTaB/IsIOIIe CO00M CTPYKTYPhI JAHHBIX, 0OBLIYHO KOTIMPOBAaTh He
1jesiecoobpasHo. OfHaKoO, eC/TM HaZlo, BCerjja MOXKHO CZIe/iaTh 3TO MPUHYAUTETBHO.

HPOI/ISBOI'IbHOG KONMN4eCcTBO aprymeHToB

O6paTtM BHUMaHKe elrje Ha OJWH MOMeHT. KonryecTBO apryMeHTOB 1 TTapaMeTpoB coBraziaeT. Henmb3s
nepe/iaTh TPU apryMeHTa, ecu (yHKLMS IPUHUMaeT TOJIBKO /iBa. Hesb3sl mepesiaTh OJUH apryMeHT,
ecsi hyHKIus TpeOyeT /1Ba 00si3aTebHBIX. B paccMOTpeHHOM TprMepe OHU 00si3aTesTbHBIe.

Opnako B Python y ¢yHKIMii ObIBatOT apameTpbl, KOTOPBIM Y>Ke TIPUCBOEHO 3HaueHue I10-
yYMOJIYaHHI0. B TakoM citydae, IpU BbI30BEe MOXKHO He IepefiaBaTh COOTBETCTBYIOLME STUM
rapaMeTpam apryMeHThl. XOTs MOJKHO U Nepeiath. Torza 3HaueHre 10 yMOTUaHUI0 3aMeHUTCS Ha
niepe/laHHoOe.

def cylinder(h, r = 1):
side = 2 * 3.14 * r * h
circle = 3.14 * r**2
full = side + 2 * circle
return full

figurel cylinder (4, 3)
figure2 = cylinder(5)
print(figurel)
print(figure2)

BriBoz:
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131.88
37.68

[Tpu BTOpPOM BbI30Be cylinder () Mbl yKa3biBaeM TOJBKO OfiuH aprymeHT. OH OyJeT mpucBOeH
riepeMeHHOM-1apameTpy h. [lepeMeHHasi r Oyzet paBHa 1.

CornacHo npaBuiaM cuHTakcrca Python nipu onpegenenny ¢yHKIMM MapamMeTpbl, KOTOPLIM
TIPUCBaMBaeTCsl 3HaUeHHe T0-YMOIUaHUIO JJO/DKHBI C/1eloBaTh (HaX0UThCS C3a/j1) 3a apameTpaMu, He
VMMEIOIIMMU 3HaUeHU 10 YMO/TYaHUIO.

A BOT 1pu BbI30Be (PyHKLIMH, MOXKHO SIBHO YKa3bIBaTh, KAKOe 3HaueHHe COOTBETCTBYET KaKOMY
napameTpy. B 3ToM cilydae ux Nopsij0K He UrpaeT poJiu:

figure3d = cylinder (10, 2)
figured4 = cylinder(r=2, h=10)
print(figure3)

print(figure4)

B nanHOM cityuae 06a BbI30Ba — 3TO BBI30BHI C OIHUMU M TEMU JKe apryMeHTaMH-3HaueHusiMH. [1pocTo
B IIEPBOM CJlyuae COMoCTaB/IeHre apaMeTpaM-TiepeMeHHbIM W/eT B TIopsifiKe ciefloBaHusl. Bo-BTopom
c/lyyae — 110 K/Ir04aM, KOTOPbIMU BBICTYTIalOT UMeHa 1apaMeTpOB.

B PythOD orpene/jieHrs U BbI3OBBI Q)YHKL[I/Iﬁ HUMEIOT U Apyrrue HIOAHChI, paCCMOTpE€HKE KOTOPBIX MBI
IMOKa OITyCTHUM, TdK KdK OHU Tp86y}0T bosee 1 ]'IY6OKI/IX 3HaHHﬁ, UeM Y HAC €CTb Ha ,E[aHHBIﬁ MOMEHT.
Ckaxem JIMIIb, 4TO Q)YHKL[I/II/I MOXXET OBITh orpegesjieHa Tak, UTO B Hee MOXKHO I1epefaTb XOTbh HAU
OJHOI'O apryMeHTd, XOTb MHO>XeCTBO:

def oneOrMany(*a):
print(a)

oneOrMany (1)
oneOrMany('1',1, 2, 'abc')
oneOrMany()

Pesynbrar:

(1,)
('1', 1, 2, 'abc')
()

OrmisATh Xe, Cyzs 1o CKoOKawm, 37ieCb BO3HHKAeT YIIOMSIHYThIM B TIPOIIJIOM YPOKe KOPTEX.

MNMpakTuueckaa padora

Hamumimmre nporpaMmy, B KOTOPOii onipe/iesieHbl CeyoLe YyeTbipe (QyHKLMU:

1. ®yHkuus getlnput He UIMeeT MapamMeTpPOB, 3arpalliiBaeT BBOJ, C KJIaBUaTypPhbl U BO3BPAIIlaeT B
OCHOBHYIO IIPOrpaMMYy TTOJTy4eHHYIO CTPOKY.
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2. ®ynkuus testInput MeeT ofuH napameTp. B Tese 0Ha poBepsieT, MOXKHO JIU ITepe/jJaHHoe en
3HaueHMe NpeoOpa3oBarth K 1jeJIoMy unc1y. Eciin MokHO, Bo3BpalrjaeT oruueckoe True. Ecin

He/b3s1 — False.

3. ®yukuus strTolnt umeeT ofvH napameTp. B Tesie mpeo6Gpa3oBbiBaeT rnepejaHHOe 3HAUEHHE K
L[e/IOUMC/IeHHOMY TUlly. Bo3BpalliaeT rosyyeHHOe 4uCIIo.

4. ®ynkuud printInt umeet oguH napameTp. OHa BbIBOAUT epefjlaHHOe 3HaueHKe Ha SKpaH U
HUYero He BO3BpalljaeT.

B ocHOBHO¥ BeTKe MporpamMMsbl BbI30BUTe TiepBYI0 (hyHKIMI0. To, UTO OHa BepHY/a, repejjaiiTe BO
BTOPYIO (pyHKLMIO. EC/ii BTOpas pyHKLMs BepHy/ia True, TO Te Ke JaHHble (U3 epBOM (PYHKLIUN)

riepesiaiiTe B TpeThbiO (DYHKLIMIO, @ BO3BpalljeHHOe TpeTheill (yHKLMell 3HaueH e — B UeTBePTYIO.

Ypok 15. BcTpoeHHble (hyHKLUUU

S3bik Python Bk/tOUaeT MHOTO y>Ke OTpefie/ieHHbIX, TO €CTb BCTPOEHHBIX B HEro, (PyHKLMIA.
[TporpaMMuCT He BUWT UX OIpefie/IeH|H, OHU CKPBITHI I7le-TO B "Hefpax" sa3blka. [loCcTaToyHO 3HATh,
YTO 3TH (PYHKLMU MPUHUMAIOT U UTO BO3BPALL|AIOT, TO €CTh UX UHTepdeic.

Psim BcTpoeHHBIX (DYHKI[MH, KacaroIIUXCs BBOJA-BbIBO/Ia M TUIIOB JAHHBIX, MbI y>Ke UCTIOb30Ba/Id. JTO
print(), input(), int(), float(), str(), bool(), type(). [lepeueHs Bcex BcTpoeHHbIX B Python
(yHKLMN MO)KHO HalTU B 0(pULIMATBbHOM JOKYMEHTAL[UU 110 SI3bIKY:
https://docs.python.org/3/library/functions.html .

B 3TOM ypoKe pacCMOTPHM C/IeAyIOIIHe BCTPOEHHbIe (DYHKIMH, YCIOBHO Pa30MB UX HA IPYIIIILI:
*  dyHKUMU A7 paboThl ¢ cuMmBoiaMu — ord( ), chr (), len()
* MareMaTuueckue QyHKIMU — abs (), round(), divmod(), pow( ), max(), min(), sum()

dynkups ord () 1Mo3BOISET MOMYYUTH HOMep cuMBoJIa TIo Tabsuie Unicode. CooTBeTCTBEHHO,
NIpYHUMaeT OHa B KayeCTBe apryMeHTa OJUHOUHbIM CUMBOJI, 3aK/IFOUEHHBIN B KaBbIUKU:

>>> ord('z")
122

>>> ord('d')
1092

>>> ord('@")
64

®ynk1ws chr () BeiroHseT obpaTHoe feticTBre. OHa MO3BOJISIET TIOMYYUTH CUMBOJI TI0 €10 HOMEpY:
>>> chr(87)
) W )
>>> chr(1049)
1 M 1
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>>> chr(10045)

Ly
Yrobnl He myTath ord( ) u chr (), moMHUTE, UTO BYHKIUS — 3TO AeiicTBUe. Ee nMs kKak Obl OTBeuaeT
Ha Borpoc "Yto cgenate?". Order — 3TO NOPSAOK. 3HAYUT, MbI XOTUM MOTYUYUTh MOPSIJKOBbIN HOMED
3/1eMeHTa B psily. A uTOOBI OMYyUnTh HOMEp, [0JDKHBI IepesiaTh cuMBos1. Character — 3To CUMBOJI.
3HauuT, MbI XOTHUM MOJIy4YUTb CUMBOJI. [103TOMY [J0/DKHBI IlepefiaTh OPSAKOBbIA HOMED.

dynKIMs len() B KaueCTBe apryMeHTa IMPUHUMaeT 00beKT, KOTOPbIM COCTOUT 13 00Jiee MPOCThIX
00BEKTOB, KOTMUECTBO KOTOPBIX OHA MO/CUMTHIBAET. UncIa — 3TO MPOCThie 0OBEKTHI, UX HEJTb3sI
riepegaBathb B len (). CTpOKU MOXKHO:

>>> len('abc')

>>> g2 = ! !
>>> len(sl) > len(s2)
False

>>> len(sl)

6

>>> len(s2)

7

Kpome cTpok B len() MOXKHO TiepefiaBaTh Jpyrue, ellle He U3yuyeHHble HAMH, CTPYKTYPbI JaHHbIX.

dynkups abs () Bo3BpaiiaeT abCcoMFOTHOe 3HaUeHHe YMC/a:

>>> abs(-2.2)
2.2

>>> abs(9)

9

Ecnu TpeGyeTcs OKPYIVIUTH BellleCTBEHHOE YHCJIO [J0 OIpe/ie/IeHHOro 3Haka MocJie 3amsToi, To cefyeT
BOCII0/1b30BaThCsl QyHKLMeN round():

>>> a = 10/3

>>> a
3.3333333333333335
>>> round(a, 2)
3.33

>>> round(a)

3

Ecsiu BTOpOIi apryMeHT He 3a/ilaH, TO OKpPyIVIeHUe WJeT [0 Lienoro yncia. Ecte ofHa crierudrueckas
0Cc00eHHOCTh 3TOM (DYyHKLIMU. BTOpPOI apryMeHT MoKeT ObITh OTpHUIIaTeIbHBIM YKCI0OM. B 3TOM ciyyae
OKDYIJIATbCSI HAUMHAIOT e/JUHULIbI, JeCITKH, COTHU U T. [I., TO eCTh Lie/iasi YacCTh:

>>> round(5321, -1)
5320
>>> round(5321, -3)
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5000
>>> round(5321, -4)
10000

DyHKLYS IMEHHO OKDYT/IsIeT COTJIaCHO MPaBUTy OKPYTJIEHHUS U3 MaTeMaTUKH, a He 0TOpachIBaerT.
[TosToMy 5 ThICSY HEOXXU/JAHHO OKPYIVISIOTCS [0 eCSATH.

>>> round(3.76, 1)
3.8

>>> round(3.72, 1)
3.7

>>> round(3.72)

>>> round(3.22)
3

Ecnu Hy>KHO 1pocTo 136aBUTHCS OT IpoOHOM UacTy 6e3 OKpyI/ieHus, ciefjyeT BOCIIOIb30BaThCs
¢dyHkment int():

>>> int(3.78)
3

Hepenko dyHKIMI0 round () UCMOMb3YIOT COBMECTHO C GyHKLMel print (), u3beras
(hopmarvpoBaHus BbIBO/IA:

>>> a = 3.45673

>>> print("Number: %.2f" % a)
Number: 3.46

>>> print("Number:", round(a,2))
Number: 3.46

B nocsieiHeM citydae Kof, BBITTISITUT Oosiee sICHBIM.

@yHKUIMA divmod () BBINOIHAET O4HOBPEMEHHO Je/leHre Halle/Io M HaXOX/eHre 0CTaTKa OT Jle/IeHUs:

>>> divmod(10, 3)
(3, 1)
>>> divmod(20, 7)
(2, 6)

Bo3sgpaliiaetT oHa KOpTex, U3B/leueHre JaHHbIX U3 KOTOPOTO MbI TTOKa He U3ydanu. B Apyrux sisbikax
Hepe/IKO BCTPeuaroTcs iBe oTAesbHble GyHKuImU: div () umod( ). [lepBas aenuT Haljeno, BTopas
HaXOJUT OCTaTOK OT LieJIOYUC/IEHHOTO JiesieHus (JeneHus 1o moayito). B Python u mHorux apyrux
A3bIKax JJ1s1 3TOr0 UCIIOIB3YIOTCS ClieljiajbHble CUMBOJIbI-ONlepaH/bl:

>>> 10 // 3
3
>>> 10 % 3
1

®yHKIMs pow( ) BO3BOAUT B CTereHb. [lepBoe uMc/o — 0CHOBaHUe, BTOPOe — MoKa3aTe/lb:
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>>> pow(3, 2)
9
>>> pow(2, 4)
16

To >xe caMoe MOXXHO poAesarhb Tak:

>>> 3*%*)
9
>>> 2% %4
16

OpHako pow( ) MoKeT IPUHUMATh TPeTUi Heobs13aTe/IbHbINA apryMeHT. 3TO UKC/I0, Ha KOTOPOe JIe/IUTCS
10 MOZIY/IFO pe3y/ibTaT BO3Be/leHUs B CTeIleHb:

>>> pow(2, 4, 4)
0

>>> 2**4 % 4

0

HPEI/IMYH_IECTBOM rmepBoro criocoba sBiisieTcs ero bosee 6LICTPOE BBITIO/THEHHE.

dyHK1MK max (), min() ¥ sum( ) HaXOASAT COOTBETCTBEHHO MaKCUMaJlbHbI, MUHUMAJIbHbIN 3/1eMeHT U
CyMMY 3/IeMeHTOB apryMeHTa:

>>> max(10, 12, 3)

12

>>> min(10, 12, 3, 9)

3

>>> a = (10, 12, 3, 10)
>>> sum(a)

35

B sum( ) Henb3s epesaTh TiepeueHb 37IEMEHTOB, [IO/DKHA ObITh CTPYKTYpa /IaHHBIX, HAalIPUMep, KOPTeX.
B min() umax() Takxe yaile riepe/jal0T OIUH TaK Ha3bIBaeMbI UTEPUPYEMbIid 00bEKT:

>>> max(a)
12

MNMpakTnueckasn paéora

1. Hamuimure nporpammy, KOTopasi UK/IMYHO 3arpalliyBaeT y [10/b30BaTe/isi HoMepa CUMBOJIOB T10
tabnuiie Unicode 1 BHIBOAWUT COOTBETCTBYIOLIME UM CUMBOJIBL. 3aBepliaeT paboTy Npy BBOJe
HYJISL.

2. Hammmmre nporpaMmy, KoTopast U3MepsieT [J/IMHY BBeZleHHOM CTPOKU. Ecu cTpoka AnuHHee
JleCsSITU CHMBOJIOB, TO BBIHOCHUTCS TIpeyTipexieHre. Ecyii kopoue, TO K CTPOKe J00aB/sIeTcst
CTO/IbKO CUMBOJIOB *, YTOOBI ee /I/IMHA COCTaB/Is/Ia JecsaTh CMBOJIOB, ITOC/Ie Yero HoBasi CTPOKa
[0JDKHA BBIBOAUTLCS HA SKPaH.
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3. HamummTe nporpaMMy, KoTopas 3arpalliyBaeT y I10/1b30BaTesIs IeCTh BelljeCTBeHHbIX Uuce/l.
Ha 3KkpaH BBIBOAUT MUHHMMAa/IbHOE ¥ MaKCUMaJ/IbHOe U3 HUX, OKPYIVIEHHBIE /10 IBYX 3HAaKOB
rocJie 3arsTol. BeinomHUTe 3aaHre 6e3 UCTo/b30BaHUsl BCTPOeHHbIX (GyHKLMM min () U
max().

Ypok 16. Moaynu

BcTpoeHHbIe B S13bIK TTPOrPaMMUPOBaHUS (PYHKIMU AOCTYITHBI cpa3y. UToObI MX BbI3BaTh, HE HA/0
BBIMOJTHATh HUKAKUX JIOTIOJTHUTE/BHBIX AelcTBUM. OHAKO 3a BPeMsi CyIlleCTBOBAHUS JTF000T0
TIOMY/ISIPHOTO SI3bIKAa Ha HEM ObI/I0 HAIlIMCAaHO CTOMBLKO (PYHKIMI U K/1aCCOB, KOTOPbIE OKa3a/IncCh
BOCTpPeOOBaHHLIMH MHOYKECTBOM MPOrPAMMHCTOB U B Pa3HbIX 00/1aCTSIX, UTO BK/IFOUMThL BECh 3TOT
00beM Ko/]a B CaM SI3bIK eCJ/Id BO3MOYKHO, TO HerjesiecooOpasHo.

Yro06bl pa3pemmTh MpobsiemMy A0CTyTIa K JOTMOTHUTE/TbHBIM BO3MOYKHOCTSIM SI3bIKa, B
MIPOTPAaMMUPOBAaHUM CTaJI0 OOIIENPUHSTOM MPAKTUKOW MCITO/Ib30BaTh TaK Ha3bIBaeMble MOJYIIH,
rakeThl ¥ 6ubmoTeku. Kaxkapiii MO/ b COIEP)KUT KOJUIEKLIUIO PYHKLIMM U KIaCcCOB,
TipeZiHa3HAueHHBIX I PelleHus 3a/iau U3 onpeeeHHol obactu. Tak B Mozysie math si3pika Python

coflepkaTcs MaTeMaTthyeckue (QyHKLIMW, MOZly/lb random I103BOJIsieT FeHepUpoBaTh MCeBA0C/TyYaliHble
4ncra, B Mofysie datetime cofeprkaTcs Kmacchl st paboThI C laTaMu ¥ BpeMeHeM, MOAY/ b SYS

npeagocraB/sdeT A4OCTYII K CUCTEMHBIM IMepeMEHHBIM U T. 1.

KomuecTBo mopyneit 415 si3bika Python orpoMHO, UTO CBSI3aHO C MOIMY/SIPHOCTBIO s3bIKa. YacTb
Mozy/el cobpaHa B Tak Ha3bIBaeMYIO CTaHAAPTHYIO 61bmioTeky. CTaHAapTHast OHa TIOTOMY, UTO
TIOCTaB/ISIETCS] BMECTe C YCTAaHOBOYHBIM TMakeToM. O/IHAKO CyII|eCTBYIOT CTOPOHHHMe 61bmuoTeku. OHU
CKauMBalOTCSl U YCTaHABIUBAIOTCS OTZe/IbHO.

[ns poctyna K GyHKLMOHATY MOAY/Is, ero Ha/lo UMIIOPTHPOBaTh B porpammy. Ilocsie ummnopTa
WHTepIipeTarop "3HaeT" 0 CylijeCTBOBAaHUM JIOTIOTHUTETbHBIX KIAaCCOB U (DYHKIIUM U TIO3BO/ISIET UMU
T10/Ib30BaThCA.

B ITyTOHE UMITOPT OCYIIeCTB/SETCS KOMaH/I0i import . [Ipy 3TOM CylijeCTByeT HEeCKOBKO CTI0OCOO0B
umrnopra. Paccmorpum paboty ¢ MozyseM Ha puMepe math . MTak,

>>> import math
Huuero He mpou3ornuio. OfHako B r106anbHOM 06/1aCTH BUUMOCTH MOSIBUIOCH MMsi math. Eciu 10

MIMITOPTA BbI YIIOMSIHY/H OBl MMsI math, TO BO3HUK/IA ObI ouibka NameError . Tereps ke

>>> math
<module 'math' (built-in)>

B nporpamme 3aBesicst 00beKT math, OTHOCSIUICS K Kaccy module.

YroObl yBUIETH TTepeUeHb MYHKIUH, BXOJSAIIUX B 3TOT MO/Y/b, BOCITO/Ib3yeMCsl BCTpOeHHOU B Python
dbyHkuueit dir (), mepezaB el B KaueCTBe apryMeHTa UMsI MO Y/ISI:
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>>> dir(math)

['_doc__', '__loader__', '_name__', '_ package__', '__spec__', 'acos', 'acosh',
'asin', 'asinh', 'atan', 'atan2', 'atanh', 'ceil', 'copysign', 'cos', 'cosh',
'degrees', 'e', 'erf', 'erfc', 'exp', 'expmi',6 'fabs',6 'factorial', 'floor',
'fmod', 'frexp', 'fsum', 'gamma', 'gcd', 'hypot',6 'inf', 'isclose',K 'isfinite',
'isinf', 'isnan', 'ldexp', 'lgamma', 'log', 'log1e', 'loglp', 'log2', 'modf',
'nan', 'pi', 'pow', 'radians', 'sin', 'sinh', 'sqrt', 'tan', 'tanh', 'trunc']

[TpourHopupyeM MMeHa C JBOWHBIMU NOAUepKUBaHUAMU. Bce ocTtanbHOe — MMeHa QyHKLUMI U
KOHCTaHT (TlepeMeHHBIX, KOTOPble He MEHSIIOT CBOMX 3HaueHWH ), BK/TFOUeHHBIX B MOAY/Ib math . UToObI

BbI3BATh (bYHKL]I/IIO W3 MOJYJisdd, HaJ0 BIiepear HAIIMCATh UM MOAYJIA, IOCTAaBUTh TOUKY, [d/ie€ YKA3dTh
HNMsA (i)y'HKL[I/II/I, TI0CJIe Uero B CKoOKax rnepenarb aprymMeHThl, €C/IM OHU TPEGY}OTCH. Haan/IMep, YyTOOBI
BbI3BATh Q)YHKL]I/IIO pow 13 math, Ha/Zl0 HAITMCAThb TdK:

>>> math.pow(2, 2)
4.0

O6paruTe BHUMaHUe, 3Ta Apyras GyHKLus pow( ), He Ta, YTO BCTPOeHa B caM s3bIK. "O6bruHas”
(yHKUYS pow( ) BO3BpalljaeT Ljesioe, eC/IM apryMeHTHI Lie/ible Yuca:

>>> pow(2, 2)
4

11t oOpartieHyst K KOHCTaHTe CKOOKM He HYKHBI:

>>> math.pi
3.141592653589793

Ecsii MbI He 3HaeMm, UTO JieJiaeT Ta WK UHast QYHKLUS, TO MOYKeM TIOJTYYUTh CTIPaBOYHYIO
vH(}OpMaI[1Io 0 Hell C MOMOILbI0 BCTPOeHHOM B si3bIK Python dynkimm help():

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

ged(...)
gcd(x, y) -> int
greatest common divisor of x and y

I71s1 BBIXO/la M3 UHTEPAKTUBHOM CIPaBKX HAJI0 Ha)KaTh KJIaBUIy (. B JaHHOM cyyae cooOIIaeTcsi, uto
(yHKIMS BO3BpAILjaeT 1ie/i0e YMC/I0, U 3TO HauOObIIWI 00LMi AenuTe b 4jis unces X U y. Onvcanve
MOJIy/Iel U UX COZIeP>KaHUS TAKXKE MOXKHO TTOCMOTPETh B OUIIMAIBHON JOKYMEHTAL[UU Ha caiTe
python.org.

Bropoii cnocob uMmnopra — 3To Korza UMIOPTUPYETCS He caM MO/YJIb, @ TOJIbKO He0OXoArMble
(yHKLIMM U3 Hero.

>>> from math import gcd, sqrt, hypot

[TepeBecTn MOXKHO Kak "u3 MoAy/s math uMnopTtupoBats GyHKIMU ged, sqrt U hypot".

B TakoMm ciyyae rpu UX BbI30Be He HaZlo Mepe/; UMeHeM (DyHKI[MM YKa3bIBaTb UMSI MOAYJIS:
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>>> gcd(100, 150)
50

>>> sqrt(16)

4.0

>>> hypot (3, 4)
5.0

YroObI UMIIOPTUPOBATh Cpa3y BCe (YHKLIUU U3 MOJYJIS:

>>> from math import *

Wmropt yepe3 from He JMilleH HeJjoCTaTKa. B mporpamme yke MOXKeT ObITb UIeHTU(HUKATODP C TAKUM

JKe UMeHeM, KaK UMsI OIHOM U3 UMITIOPTUPYEMBIX (DYHKI[UHM WK KOHCTaHT. OmmOKY He OyzieT, HO OfIHO
W3 HUX OKaKeTcs "3aTepTo’:

>>> pi = 3.14

>>> from math import pi
>>> pi
3.141592653589793

3nech vcuesaet 3HaueHue 3.14, MpHUCBOEHHOE TlepeMeHHOM pi. DTO UMs Tellephb yKa3biBaeT Ha UMCI/IO
13 Mozyssi math. Eciii UMMopT czienath paHblile, UeM IPUCBOEHKe 3HaueHus pi, To Oyzer Bce

HaobopoT:

>>> from math import pi
>>> pi = 3.14

>>> pi

3.14

B 5To0¥i cBsi3u Gostee oraceH UMEeHHO UMITOPT Bcex (hyHKIuiA. Tak Kak B 3TOM c/lyyae OYeHb JIErKO He
3aMeTUTb TIOZMEeHbI 3HaueHUM WeHTU(HUKaTOPOB.

O,E[HaKO MO>XXHO U3MEHUTb UMA I/LZ[EHTI/IQ)I/IKHTOPB M3 MOJYJ/Id Hd KakOoe yrogHO:

>>> from math import pi as P
>>> P

3.141592653589793

>>> pi

3.14

B aHHOM C/Tyyae KOHCTaHTa pi W3 MOAY/IS UMITIOPTUPYETCS 1o, uMeHeM P. CMbIC MOJ00HbBIX

VMIIOPTOB B COKpAIlleHMH UMeH, TaK KakK eCTb MOZY/HU C IMHHBIMA UMeHaMy, a UMeHa QyHKLUN U
KJIaCCOB B HUX ellje /yiMHHee. Ecim B MporpaMMy MMIIOPTUPYETCS BCEro rnapa CyLHOCTeH, U OHU
WCIIO/B3YIOTCS B HEel UacTo, TO UMeeT CMBIC/ TTepeMMeHOBaTh UX Ha 00jiee KOPOTKWI BapUaHT.
CpaBHure:

>>> import calendar
>>> calendar.weekheader(2)
'Mo Tu We Th Fr Sa Su'

u
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>>> from calendar import weekheader as week
>>> week(3)
'"Mon Tue Wed Thu Fri Sat Sun'

Bo Bcex ocTanbHBIX Cy4asiX Ayullle OCTaBASTh WAEHTU(PUKATOPHI COEP>KUMOT0 MOAY/IS B
MPOCTPAHCTBE UMEH CaMOTr0 MOAY/ISL U T0JIy4YaTh JOCTYIT K HAM 4yepe3 UMs MOAYJIS, TO €CThb BbIMIO/IHATE
VMITOPT KOMaH/I0¥ import vmsa_mogyns, a BbI3bIBaTh, HArpumep, (GyHKLMU uepe3
UMA_MOAYNA . UMA_QYHKUMN ().

NMpakTuueckan padora. CozgaHne co6CTBEHHOro moayns

[TporpammucT Ha Python Bcerga MoxkeT co31aTh COOCTBEHHBIM MO/YJIb, UTOOBI UCII0/Tb30BATh €r0 B
HeCKO/IbKHMX CBOMX TMpOrpaMMax Wi Jjaxe MpefoCTaBUTh B M0/Ib30BaHKe BCceMy MHUpY. B kauecTBe
TPEHUPOBKHU CO3/1aJUM MOAY/b C QYHKLUSAMU 7151 BBIYUC/IeHUS TUI0Ia/ielt MPSIMOYTO/IbHYUKA,
TpeyroJibHUKa U Kpyra:

from math import pi, pow

def rectangle(a, b):
return round(a * b, 2)

def triangle(a, h):
return round(0.5 * a * h, 2)

def circle(r):
return round(pi * pow(r, 2), 2)

31ech TakXKe WUTIOCTPUPYETCS MPUHIUI, UYTO OJWH MOAY/Ib MOYKeT UMITIOPTHUPOBaTh Apyrue. B qaHHOM
C/lydyae UMITOPTUPYIOTCS QYHKLIMU K3 MOAy st math.

[TomecTuTe AAHHBIN KO B OTAe/IbHBIN (aiin square.py. OfHAKO Ky/ja TOMeCTUThL caM (aiin?

Korya unteprniperarop IIlutoHa BcTpevyaeT KoMaHAy UMIIOPTA, TO MPOCMaTpUBaeT Ha Ha/lMuue Qaiina-
MO/Iy/Is1 OTIpe/ie/ieHHbIe KaTaaoru. VIX mepeueHb MOXKHO YBU/ZETD 10 COIEP>XKUMOMY sys.path:

>>> import sys

>>> sys.path

['', '"/usr/lib/python35.zip', '/usr/lib/python3.5', '/usr/1lib/python3.5/plat-
x86_64-1inux-gnu', '/usr/1lib/python3.5/1ib-dynload’,
'/home/p1l/.local/lib/python3.5/site-packages', '/usr/local/lib/python3.5/dist-
packages', '/usr/lib/python3/dist-packages']
9710 criucok afpecos B Linux. B Windows oH OyzeT Heckonbko ApyruM. [1epBblif 3/1eMeHT — mycTast
CTpOKa, uTo 0603HayYaeT TeKYIIUi KaTasior, TO eCTb TO MeCTO, IJie COXpaHeHa caMa Iporpamma,
VMMIIOPTUPYOIIiasi MOAY/b. Eciu Bbl coxpaHuTe Qaiii-MoAynb U dalii-nporpaMMmy B OHOM KaTasiore,
TO WHTeprpeTarop 6e3 Tpyza HalIeT MOAY/Ib.
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Takke MOZIy/Tb MO)KHO TIOJIOXKHTB B JIFOO0M APYToid M3 YKa3aHHBIX B CIIMCKe KaTtanoroB. Toraa oH OyzeT
JOCTYTIeH /1S BcexX mporpamMm Ha Python, a Takxe ero Mo>kHO OyieT UMITIOPTUPOBATh B MHTEPAKTUBHOM
pexxrnMe.

MoxkHo 106aBUTh B sys.path cBoii karasnor. OfHaKo B 3TOM c/lyuae 1160 KoJ, MPOrpaMMbl 10/DKeH
coziepykaTh KOMaH/Ibl I3MeHeHHs1 3HaueHus sys . path, 1100 Hafo MPaBUTH KOH(UTYPALIMOHHBIN (aiin

OHepaHI/IOHHOﬁ crcTteMbl. B 60/BIIMHCTBE C/Iy4daeB Jiyyllle TakK He [eJ/aThb.

[TomecTtuTe daiin square.py B TOT >ke KaTaJsior, rje OyaeT vcrosHseMast iporpamma. Ee kof jomkeH
BKJTFOUaTh MHCTPYKLIMIO UMIIOPTa MOAYJISl square (TIpU KMIIOPTe paciivpeHye ¢aiisia He yKa3blBaeTcs) U
BBI30B TOM (PyHKL[MM 1 C TeMH [apaMeTpaMH, KOTOpble BBeJ M0/1b30BaTe/b. T0 eCThb y MOb30BaTe/Is
Ha/I0 CIIPOCHUTb, MJIOMIa/b KaKOW (PUIyphbl OH XOUeT BBIYUCIUTE. [lanee 3alipOCUTh Y HETO apryMeHThI
JJ1s1 COOTBeTCTBYHOLel ¢GyHKUMU. [lepejaTh UX B (DyHKLIMIO U3 MOAYJISL Square, a MoJjlyueHHbIA OTTyAa
pe3ysibTaT BbIBECTH Ha SKpaH.

IIpumeuanue. VcronHeHne MOy sl KaK CAMOCTOATE/IBHOTO CKPUIITA, a TaKXKe CO3/aHKe CTPOK
JNOKyMeHTal[|H, KOTOpble 0ToOpakaeT BctpoeHHasi B Python dyHkius help (), OyayT paccMOTpeHsI B
Kypce 00beKTHO-OpPHeHTUPOBAHHOTO MTPOTrPaMMHPOBaHUSI.

Ypok 17. N'eHepaTop nceBgociydamHbiX umcesn — random

B KOMITbIOTEpPHBIX MPpOrpaMMax HepeJKo TpeOyeTcst SMysisiLys CydaiiHocTy. Harpumep, npu
pa3pabortke urp. Eciu B mporpaMmMe riMeeTcst HeKUid TeHepaTop, TO eCTh TPOU3BOUTE b, CTyYaliHOTO
Yl1CIIa, TO, UCTIOMb3Ys TIO/lyueHHOe TaKUM 00pa30oM UMC/I0, MOXKHO BBIOUPATh TY WM WHYIO BETKY
BBITIOJTHEHUSI TIPOTPaMMBbI, WM MPOU3BO/IbHBINA 00BEKT M3 KO/UIeKLMH. [JpyruMu c/ioBaMH, T/IaBHOE —
CreHepupOBaTh YKC/I0. DMY/ISILUS CTy4aliHOCTHA MHOTO POZla OCHOBBIBAETCS HA HEM.

Mpb1 HaBepHsiKa He 3HaeM, eCThb JIU B MPUPO/Je CIy4aliHOCTh, WA OHa HaM TOJIBKO Ka)KeTCs U3-3a
OrPaHUYEHHOCTH HaIlIUX 3HaHUM. MbI TOJIBKO 3HaeM, UYTO B IPOrPaMMUPOBaHUM HAaCTOSLLeN
clyyaliHOCTH HeT. HeoTKyzia B3siTbCsl POU3BO/ILHOMY UMCITY, HeJlb3s1 3alpOrpaMMUPOBaTh €ro
T0sIBJIeHUe U3 HUOTKYZAA. MOXXHO /IULLIb CO37aTh IIPOrpaMMy, KOTopasi B pesy/ibTare IpuMeHeHus
CJIOKHOM popMyJibl K "3epHY" OyZieT BbiZIaBaTh YUC/I0, ¥ HaM Oy/leT Ka3aThCsl, UTO 3TO YKUC/I0 Cy4aiHo.

"3epH0" — 9TO UCXOAHbIe AaHHbIe 1711 PopMysibl. FIM MOkeT ObITh, HampUMep, CUCTEMHOEe BPeMsi B
MWITUCEKYH/IaX, KOTOPOe MOCTOSTHHO MeHsieTcsi. CrieioBaTeNibHO, ""3epH0" Oy/ieT MOCTOSTHHO pa3HbIM.
W nporpaMMUCT MOXKeT 3a[,aBaTh €r0 CaMOCTOATE/IBHO.

[Togo6Hyt0 porpaMmy (B peabHOCTH MOZYJTb WK (DYHKI[UIO) HAa3bIBalOT T€HEPAaTOPOM
TICeB/IOC/TyUaliHbIX unces. B cocTaB cTangapTHo 6ubmoTeku si3bika Python BXxoauT Moaynb random.
OH copep>XUT MHOXKECTBO (DYHKIMM, CBSI3aHHBIX C SMY/ISILIUEN C/IyyaliHOCTU (Harpumep,
"mepeMeliBaHue" 371eMeHTOB T0OC/Ie/J0OBaTe/IbHOCTH), a He TO/IbKO (PYHKIIMW T'eHepariuu
TICeBA0CTyUaliHbIX UnCel.
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B sTom ypoke OyznyT paccmotpens! ¢yHKIpU random( ), randrange() u randint () u3 Moayss
random. O6paruTe BHUMaHUe, YTO MOZAY/Ib random COZEPKUT OfHOMMeHHYIO (yHKIMI0 random( ).

Tak ObIBaer.

Yrobbl 0Oparrathcs K GyHKIUSIM, Ha/lo UMITIOPTUPOBATh MOJY/Ib random:

>>> import random

Nnn HNMIIODTHUPOBATL OTAE/IbHbIE Q)YHKL[I/II/I H3 Hero:

>>> from random import random, randrange, randint

DYHKUUUN ANA nonyvyeHus uenbix "cnydyauHbix" yncen — randint()
u randrange()

@dyukumu randint () u randrange( ) reHepupyrOT MCeBOC/IyYaliHbIe Liesble yncia. [lepBasi u3 HUX
HauboJsiee MpocTasi ¥ BCeT/ia MPUHKUMAET TO/TBLKO /IBa apryMeHTa — Mpe/le/ibl 11e/I0UMCIEHHOTO
JIMaria3oHa, U3 KOTOpOro BeIOMpaeTcs /iroboe unc/o:

>>> random.randint (0, 10)
6

Wu (ec/ii UMIIOPTUPOBAJIMCH OT/le/TbHbIe (DYHKIUK):

>>> randint (100, 200)
110

B ciyuae randint () obe rpaHUIIbI BKFOUAIOTCS B [IATIa30H, T. €. Ha sI3bIKe MaTeMaTHUKU OTPe30K
OIMUCBLIBaeTCA Kak [a; b].

Yucia MOT'yT OBITE OTpULIaT€/IbHBIMM:

>>> random.randint(-100, 10)
-83
>>> random.randint(-100, -10)
-38

Ho nepBoe umnc/io Bcerza J0/MKHO ObITH MEHbIIIe W, T0-KpaliHel Mepe, paBHO BTOpPOMY. To ecTb a <=
b.

®yHKMs randrange () ciokHee. OHa MOXKET IPUHMMATh OZIH apryMeHT, /iBa WU Aake TpU. Eciu
yKasaH TO/IbKO OfIUH, TO OHAa BO3BpalljaeT CjlyyarHoe 4nciio oT 0 0 yKa3aHHOro aprymeHTa. [Tpuuem
caM apryMeHT B Jjara3oH He BXOAUT. Ha si3bike MaTeMaTUKH — 370 [0; a).

>>> random.randrange(10)
4

N

>>> randrange(5)
0
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Eciu B randrange () mepezaeTcsi iBa aprymMeHTa, To OHa paboTaeT aHasoruuHo randint () 3a ogHUM
HCK/TIoueHreM. BepxHsis rpaHuIja He BXOAUT B [iMara3oH, T. e. [a; b).

>>> random.randrange(5, 10)
9
>>> random.randrange(1, 2)
1

37ech pe3y/ibTaToOM BTOPOTO BBI30Ba BCerja OyzeT uucio 1.

Ecmm B randrange () mepezaeTcs Tpy apryMeHTa, TO MepBble /IBa — 3TO IPaHULIbI [iuaria30Ha, Kak B
C/lyyae C IByMsi apryMeHTaMH, a TPeTUM — Tak Ha3bIBaeMbIi 1ar. Eciu, HarnpuMep, GyHKIUs
BBI3BIBAETCS Kak randrange(10, 20, 3), To "ciyuaiiHoe" uucio OyzaeT BeIOMpaThest U3 uucen 10, 13,
16, 19:

>>> random.randrange(10, 20, 3)

13
>>> random.randrange(10, 20, 3)
19
>>> random.randrange(10, 20, 3)
10

PyHKuma random() — "cnyyaiiHble" BelleCTBEHHbIe Ynucna

YtoObl MOMYUYUTH CTyUaiiHOE BelljeCTBeHHOe UMC/I0, W/, KaK TOBOPST, UKCJIO C IJIaBaroIe TOUKOH,
ceflyeT UCMOMb30BaTh GYHKIMIO random( ) U3 oAHOMMeHHOro Moay/isi random sisbika Python. OHa He

NIpUHMMaeT HUKaKHUX apryMeHTOB 1 Bo3BpallaeT unc/io ot 0 1o 1, He BKroyas 1:

>>> random.random()
0.17855729241927576
>>> random.random()
0.3310978930421846

W

>>> random()
0.025328854415995194

Pe3ysbTar cofiepXUT MHOTO 3HAKOB TIOC/Ie 3arAToW. UTOOBI ero OKpYI/IuTh, MOYKHO BOCIIO/Tb30BaThCS
BCTpoeHHOM B Python dyHkumel round():

>>> a = random.random()

>>> g

0.8366142721623201

>>> round(a, 2)

0.84

>>> round(random.random(), 3)
0.629
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YToObI 101yYaTh CTyuaiiHble BelljeCTBeHHbIE YKC/a B UHBIX Npefienax, OmHUHbIX oT [0; 1), mpuberaror
K MaTeMaTH4yeCcKUM rpreMam. Tak ec/ii yMHOXXUTh I10/IydeHHoe U3 random( ) yncio Ha yiroboe 1jenoe,
TO TIOJTYYUTCS BellleCTBEHHOe B /iuarna3oHe oT 0 1o 3TOro 1jesioro, He BK/ItOUasi ero:

>>> random.random() * 10
2.510618091637596
>>> random.random() * 10
6.977540211221759

Ec/ii HIDKHSISI TPaHMLIA JO/DKHA OBITh OTIMYHOM OT HYJISI, TO UKC/IO U3 random( ) HaJ0 yMHOXaTh Ha
Pa3HULLy MeX/y BepXHeH U HI)KHEeH rpaHUIlaMU, TI0C/Ie Yero MprubaBUTh HIDKHIOHO:

>>> random.random() * (10 - 4) + 4
9.517280589233597
>>> random.random() * (10 - 4) + 4
6.4429124181215975
>>> random.random() * (10 - 4) + 4
4.9231983600782385

B smaHHOM TipHMepe Uncio yMHOXKaeTcs Ha 6. B pe3ynbrate monydaetcst uncsio ot 0 o 6. [Tpubaeues 4,
nosiyyaem uucso ot 4 o 10.

[Tpumep nosyueHus C/lydyarHbIX yuces oT -1 go 1:

>>> random.random() * (1 + 1) - 1
-0.673382618351051

>>> random.random() * (1 + 1) - 1
0.34121487148075924

>>> random.random() * (1 + 1) - 1
-0.988751324713907

>>> random.random() * (1 + 1) - 1

0.44137358363477674

HwoxHsist rpaduiia paBHa -1. [1pu BeIuuTaHUM ostydaetcs +. Korja 1006aB/isieTCsi HUOKHSISI TPAHULIA, TO
TUTIOC 3aMeHsieTcst Ha MuHycC (+(-1) = - 1).

[I71st TIO/TyYeH st TICEB/I0C/TYYaHBIX UHMCET MOXKHO TI0/Ib30BAThCSI MCK/TIOUUTETLHO (DyHKIHeH
random( ). Ec/ii TpebyeTcst MOJIyYHTh 11e/I0€, TO BCera MOXKHO OKPYI/IUTh [J0 HETO C TIOMOIL[bI0
round () Wi oTOPOCUTH IPOOHYIO YAaCTh C TIOMOIIBIO int ():

>>> jint(random.random() * 100)
61

>>> round(random.random() * 100 - 50)
-33

lNMpakTunyeckas padora

1. Wcnonb3ys ¢pyHKUMIO randrange () mosyurTe rceBAoCIydYaliHoe YeTHOe YKUC/IO B Tpefiesiax OT
6 1o 12. Takke moJiyuuTe YMC/I0 KpaTHOE MATH B npefenax ot 5 go 100.
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2. HamuimmTe riporpaMmy, KOTopasi 3arpallivBaeT y 10Jib30BaTesisi TPaHuUL[bl Juaria3oHa U Kakoe
(Lles10e WM BellleCTBEHHOE) YMCJIO OH XOUeT TMO/yUYnTh. BBIBOAUT Ha 9KPaH MOXO/sIIee
C/Ty4aliHOe YKCIIo.

Ypok 18. Cnucku

Crucok B Python — 370 BcTpoeHHSBI# THIT (K/1aCC) AaHHBIX, TTPeCTAB/SIONIUN CO00H OfiHY U3
Pa3HOBU/IHOCTEN CTPYKTYP JaHHbIX. CTPYKTYDPY JAaHHBIX MO)KHO TPe/ICTaBUTh KaK CJIOKHYIO eJUHULLY,
00BbeMHSIONTYIO B cebe rpymmy 6osiee MpocThiX. KaXkias pa3HOBUAHOCTD CTPYKTYP JAHHBIX UMeeT
cBou ocobeHHOCTH. CIUCOK — 3TO M3MeHsieMast TI0C/Ie/I0BaTe/IbHOCTb TIPOU3BOJIBHBIX /IEMEHTOB.

B 6obLIMHCTBE APYT'UX A3BIKOB IIPOTPAMMMUPOBAHHA €CTh TakKoi IIMNPOKO I/ICHOJIL3Y€MBIﬁ THIT IdHHBIX
Kak MaccuB. B IIutoHe Takoro BCTPOEHHOI'O THIIA HET. O,E[HaKO CITMCKH — 3TO 110 CBOEM CYTH MaCCHBBI
3d OAHHWM HCK/IFOUE€HHUEM. COCTanIHI-OU_lI/Ie MdCCHB 3JIEMEHTBI JO/DKHBI ITIPDUHAA/I€XKATh OJHOMY THUITY
AaHHBIX, IJIS pythOD-CHI/ICKOB TAKOT'O Or'paHUY€HUA HET.

HHHPI/IMGP, MaCCHB MOXET COAep>KaTb TOJIBKO LieJjible YKC/lda UKW TOJIBKO BellleCTBEHHbIE UM C/la WU
TOJIBKO CTPOKH. CIMCOK TaK>Ke MOYKeT COAepPXKaTb 3JIEMEHTBI TOJILKO OAHOI'O TUIIA, UTO AeJ/IaeT €ro
BHeEIITHEe HeOT/TMUMMBIM OT MaccuBa. Ho Brio/iHe AOITyCTHUMO, yTOOBI B OHOM CITMCKe COZiep>Ka/IMCh KdK
UKncid, TdK U CTPOKH, a TdKXKe ‘-ITO-HI/I6y,qb erie.

COB,E[aBaTb CIMMCKH MO>XHO pPa3HbIMH criocobamm. COS,ZL&,E[I/IM €ro MpoCTbIM ITepeurc/ieHre 3JIEMEHTOB:

>>> a = [12, 3.85, "black", -4]
>>> g
[12, 3.85, 'black', -4]

WTak, y Hac MMeeTCs CMCOK, TIPUCBOEHHBIN repeMeHHoM a. B Python crivcok onpesensiercs
KBa/IpaTHbIMU cKoOkamu. OH coziep)KUT ueTbIpe aneMeHTa. Eciii rie-To B mporpaMme Ham
TIOHAZI0OUTCS BECh 3TOT CIMCOK, MBI TTOJTYYMM ZIOCTYTI K HEMY, yKa3aB BCEro JIMIIb OHY TlepeMeHHY0 —
a.

OneMeHThI B CITUCKe YTOPSiA0UeHbl, IMeeT 3HaueHue B KaKOM MOpPsiIKe OHU pacrosioyKeHbl. Kaxk/bIii
3JIeMeHT UMeeT CBOW MH/IeKC, Uu HoMep. MHaekcalys HaunHaeTcs ¢ Hyqs. B naHHoM ciyuae uncio 12
umeeT uHjekc 0, ctpoka "black” — unzaekc 2. UToObI M3B/IeUb KOHKPETHBINM /IEMEHT, Ha/[0 ITOC/ie UMEeH!
riepeMeHHOM yKa3aTb B KBaZIpaTHBIX CKOOKax MH/EKC HeoOX0UMOro 3/IeMeHTa:

>>> a[0]
12
>>> al[3]
-4

B Python cymiecTByeT Takxe uHjekcalusi ¢ KoHiia. OHa HauvHaeTcs C -1:

>>> a[-1]
-4
>>> a[-2]
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'black’
>>> a[-3], a[-4]
(3.85, 12)

Yacto Tpe6YETC${ H3BJ/ieUb He OJIUH 3JIEMEHT, d TdK Ha3bIBaeMbIM Cpe3 — 4aCTb CITHUCKaA. B sToMm c1ydae
YKa3bIBA€TCA MHAEKC MMepPBOro 3JieMEHTA Cpe3d U MHAEKC C/Ie4YIoLIero 3a rnocjieqHuM 3/7IEMEHTOM Cpe3a:

>>> a[0:2]
[12, 3.85]

B manHOM ciyuyae W3B/IeKarOTCS MepBble [Ba 7emMeHTa ¢ uHAekcamu 0 u 1. DyieMeHT C UHJIeKCOM 2 B
cpe3 yKe He BXOJWT. B TakoM ciiydyae BO3HMKAeT BOIIPOC, KaK U3BJIeUb CPe3, BK/IFOUArOIIUi B ce0st
rocsiefHuN neMeHT? Eciii Kakoi-mrbo WHAEKC He yKa3aH, TO CUMTAeTCsl, UTO UMeeTCsl B BU/ly Hauasio
VIV KOHeLl:

>>> al[:3]

[12, 3.85, 'black']
>>> a[2:]

['black', -4]

>>> a[:]

[12, 3.85, 'black', -4]

CruCcKY U3MeHsieMbl. DTO 3HAUYUT, UTO B HUX MOXKHO /[00aB/IATh 37IeMEHTbI, YAA/IATh UX, U3MEHSITh
cywecTByoupe. [Ipoime Bcero u3aMeHUTh 3HaUeHKe 37eMeHTa. 11 3Toro Hazlo 00paTUTHCS K HEMY T10
WH/IEKCY U Mepe3anucaTh 3HaueHue B 3a/JaHHOM MO3ULUN:

>>> a[1] = 4
>>> a
[12, 4, 'black', -4]

,Z[O6EIBJ'IHTB W yoaJIATh Jiy4dlie C TOMOLIBIO Clielva/JIbHBIX BCTPOEHHBIX METOA OB CITMCKA:

>>> a.append('wood"')

>>> a

[12, 4, 'black', -4, 'wood']

>>> a.insert(1, 'circle')

>>> a

[12, 'circle', 4, 'black', -4, 'wood']
>>> a.remove(4)

>>> a

[12, 'circle', 'black', -4, 'wood']
>>> a.pop()

'wood'

>>> a

[12, 'circle', 'black', -4]

>>> a.pop(2)
'black"

>>> a

[12, 'circle',

4]
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[TepeueHb Bcex MeTOZOB CIMCKa MOXXHO Y3HaTb C MIOMOLLbIO BCTpoeHHOM B Python ¢yHkimu dir (),
repe/iaB B KaueCTBe apryMeHTa IlepeMeHHY0, CBSI3aHHYH0 CO CIIMCKOM, W/IM Ha3BaHMe Kiacca (B
JJAHHOM ciyJae — list ). B mosyueHHoM u3 dir () criMcke HaJj0 CMOTPeTh UMeHa 6e3 JBOMHBIX

NO0YepKUBaHUH.

[nst nonyueHyst UHpopMallid O KOHKPeTHOM MeTo/ie C/ie/lyeT BOCIO/Ib30BaThCsl BCTPOEHHOM (yHKI[Hel
help(), mepezaB eii B KaueCTBe aprymMeHTa UMsi METO/Ia, CBSI3aHHOE C 00BbEKTOM WJIH KTaCCOM.
Harmpumep, help(a.pop) wim help(list.index). Beixog u3 cripaBku — Q.

MOXXHO U3MEeHSTh CITUCKU He HCIO0JIb3YyS METO/BI, a C TIOMOILBIO B3ATHUA U O6’be,E[I/IHeHI/IH Cpe30B:

>> b = [1, 2, 3, 4, 5, 6]
>>> b = b[:2] + b[3:]
>>> b

[11 2/ 4/ 5/ 6]

3nech 6epeTcs cpe3 M3 MEPBBIX IBYX 1€MEHTOB U Cpe3, HAUMHasi C YeTBEPTOro 37ieMeHTa (MHAEKC 3) U
10 KoH1ja. [Tocsie uero cpe3bl 00bEAUHSIIOTCS C TIOMOII[BIO OTlepaTopa ""CoKeHus .

MOoyKHO U3MEHHUTb He OJIMH 3/IEMEHT, a Lie/bli cpe3:

>>> mylist = ['ab','ra', 'ka', 'da', 'bra']

>>> mylist[0:2] = [10,20]

>>> mylist

[10, 20, 'ka', 'da', 'bra']
[Ipumep co3paHus MyCTOro CIMCKa C MOC/IeYIOIIMM 3alloJIHEHUEM ero B LIUKJ/Ie CTy4YaliHbIMU
4rC/IaMU:

>>> import random

>>> ¢ = []

>>> i =0

>>> while 1 < 10:
c.append(random.randint(0,100))
i+=1

>>> ¢
[30, 44, 35, 77, 53, 44, 49, 17, 61, 82]

lNMpakTunyeckas padora

1. Hamumure nporpammy, KOTopasi 3arpalivBaeT C BBOJA BOCEMb UMCe, 100aB/IseT UX B CITUCOK.
Ha 5KpaH BBIBOAUT UX CYyMMY, MaKCMMa/IbHOe U MUHUMAa/IbHOe 13 HUX. [l/ig HaxoXAeHus
CYMMbI, MaKCMyMa U MUHHMMYyMa BOCIIOJIb3yHTeCh BCTpoeHHbIMU B Python dyHKumsmMu sum( ),
max() umin().

2. Hanwimrte mporpamMmy, KOTOpasi TeHEPUPYET CTO C/TydaliHbIX BeIlleCTBEHHBIX UHCE/T U
3aro/THSIeT UMU CITUCOK. BBIBOJUT MOTyUMBIIIMIACS CITUCOK Ha 3KPaH I10 /IeCSATh 37IEMEHTOB B
psiz. Janee copTUpyeT CIIMCOK C TTOMOILBIO0 MeTo/[a SOrt () ¥ CHOBA BBIBOAWT ero Ha SKpaH I1o
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[eCATb 3JIEMeHTOB B CTPOKE. 'Z[J'IH BbIBO/ld CITMCKa HalTUIIKUTE OTAE/IbHYIO (bYHKL[I/IIO, B KaueCTBe
dPTYMEHTA OHA A0/DKHA IMTPUHUMATL CITMCOK.

Ypok 19. Liukn for

Livkn for B si3bike nporpamMmupoBanus Python npeaHasHaueH 1t iepebopa 371eMEeHTOB CTPYKTYP
JIAHHBIX U HEKOTOPBIX JPYrUX 00BEKTOB. JTO He LMK/ CO CUETUYMKOM, KAaKOBBIM siB/isieTcst for BO

MHOI'UX OPYTHX A3bIKdX.

Yro 3HauMT repebop snemMeHTOB? Haripumep, y Hac eCTh CITMCOK, COCTOSIIIMI U3 PsiZia 3/1eMEHTOB.
CHauasia 6epeM 13 Hero TIepBbIf 3/IEMEHT, 3aTeM BTOPOM, ITOTOM TPeTHH U Tak jajiee. C KaKbIM
3/IeMeHTOM MbI BBITIOJTHSIEM OZIHU U Te Ke felicTBus B Tesie for. HaM He HaJj0 1M3B/ieKaTh 3/1eMeHTHI 10
WX UH/IeKCaM U 3a00TUTCS, Ha KAKOM M3 HUX CITUCOK 3aKaHUMBAeTCsl, U CieyIolljasi UTeparus
6eccmbiciiedHa. LIukn for cam riepebepet U orpeiesUT KOHeLl.

>>> spisok = [10, 40, 20, 30]
>>> for element in spisok:
print(element + 2)

12
42

22
32

[Tocse kmroueBorO CoBa for HCTOMb3yeTCs epeMeHHas 1o/ uMeHeM element. VM 371eCb MOXKET
ObITh MOOBIM. Hepesiko vcmonb3ytoT i. Ha Kaxkaol urepauuu nykia for eii OyzeT npucBoeH
ouepeiHOM 3/1eMeHT U3 criicKa spisok. Tak rpu repBoii MPOKpPyTKe LMK/IA uAeHTH(dUKaTop element
cBsizaH ¢ yuciaom 10, Ha BTopoii — ¢ unciioMm 40, U Tak fanee. Korza sneMeHThI B Spisok 3aKaHUMBAIOTCS,
I[UK/ for 3aBepiiiaeT CBOIO paboTy.

C anrnmmiickoro "for" nepeBoguTcs Kak "anst”, "in" kak "B". [lepeBeCTH KOHCTPYKLIMIO C SI3bIKA
NIpOrpaMMHPOBaHMs Ha YesioBeye CKU MOXKHO TaK: [JIsl K&KJ0r0 3/1eMeHTa B CIIMCKe Jie/laTh
cnenytolee (To, UTO B Tesie LIUKIA).

B niprMepe Mbl yBe/TMUMBAIY KaXKbli 571eMEHT Ha 2 Y BbIBOJWIM ero Ha 3KpaH. I1py 3ToM cam criucok
KOHEUHO >Ke He U3MEeHS/ICS:

>>> spisok
[10, 40, 20, 30]

Hurge He 111a peub 0 Mepe3arycy ero 31eMeHTOB, OHU TIPOCTO W3B/I€KAIMCh U UCIOTb30Ba/TUCh.
OpHako ObIBaeT HeOOXOJMMO U3MEHUTh CaM CIIMCOK, HallpuMep, U3MEeHUTh 3HAUeHHe KaXKZ0To
3/IeMeHTa B HEM WJIH TOJILKO OTpeZie/IeHHbIX, YOBIeTBOPSIOLINX OTpe/ie/ieHHOMY yc/ioBuio. U TyT Ge3
riepeMeHHOM, 0003HauaroL[el UH/EKC 3/1IeMeHTa, B OO/BIIMHCTBe C/lyyaeB He 0OOUTHCH:
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>>> i =0

>>> for element in spisok:
spisok[i] = element + 2
i+=1

>>> spisok
[12, 42, 22, 32]

Ho ecnu Mbl BBIHY>K/IeHbI UCIIO/Ib30BaTh CYETUMK, TO BBIFOZla OT UCII0/Ib30BaHus LUKIa for He
oueBu/iHa. Eci 3HaTh AMMHY CMIMCKa, TO TIoueMy Obl He BOCIIO/b30BaThCsi while . [IMHY MOXKHO

M3MepHUTh C TIOMOLL[bI0 BCTpoeHHOU B Python ¢ynkimu len().

>>> 3 =0

>>> while i < len(spisok):
spisok[i] = spisok[i] + 2 # wnu spisok[i] += 2
i=i+1#wmi+=1

>>> spisok

[14, 44, 24, 34]

Kpome Toro, c 1jukiioM while MbI U30aBHIHCH OT TIepeMeHHO element.

PyHKUUA range()

Teneps npuII0 BpeMst TO3HAKOMUTBCS CO BCTpoeHHOH B Python ¢yHkimeli range (). "Range”
repeBOAUTCA Kak "guara3oH". OHa MOXKeT MPUHUMATh OZIVH, [iBa WX TPU aprymeHnTa. MIx Ha3HaueHue
Takoe e KakK y GyHkIuu randrange () u3 moayns random. Eciu 3afiad TOMBKO O/IMH, TO

reHepupyroTcs uncia ot 0 10 yKa3aHHOIO UMC/la, He BK/Itouas ero. Eciv 3agansl gBa, TO uncia
TeHepUpYIOTCs OT MepBOro [0 BTOPOro, He BKJItoYast ero. Ecu 3a/iaHbl TpH, TO TPeTbe YMCIIO — 3TO LIar.

OpHako, B otmuMe oT randrange( ), dyHKUUs range () reHepypyeT He OJHO C/ly4ailHOe UMCIO B
yKa3aHHOM jiuaria3oHe. OHa BooO1ile He TeHepUpyeT caydaiiHbie urcia. OHa reHepupyer
T110CJ/Ie/I0BaTe/IbHOCTh YKUCe/I B YKa3aHHOM Juarna3soHe. Tak, range(5, 11) creHepupyer
TI0C/IeIOBATe/ILHOCTD 5, 6, 7, 8, 9, 10. OHaKo 3T0 OyAeT He CTPYKTypa AAHHBIX THIA "CIIMCOK".
dyHKIWMs range () MPouU3BOJUT 0OBEKTHI CBOETO KJ/lacCa — IUara3oHbl:

>>> a = range(-10, 10)
>>> a

range(-10, 10)

>>> type(a)

<class 'range'>

HECMOTPH Ha TO, UTO MBI Heé BUIKM I10C/IeJ0BATe/IbHOCTU UKUCeJsI, OHd €CTh, U Mbl MOXKEM 06an.[aTbCH K
ee 3jiIeMeHTaM:

>>> a[0]
-10
>>> a[5]
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-5

>>> a[15]

5

>>> a[-1]

9

XOTsl USMEHATh UX Heslb3s, TaK Kak, B OT/IMYMe OT CIIMCKOB, 00BeKThI range () OTHOCATCA K rpyiirie
HEeW3MeHsAEeMbIX:

>>> a[10] = 100
Traceback (most recent call last):
File "<stdin>", 1line 1, in <module>
TypeError: 'range' object does not support item assignment

Llukn for n range()

WTak, 3aueM HaM ToHa006mu1ack PyHKIMA range () B Teme Tipo LMK for? [leyio B TOM, UTO BMecCTe
oHU 00pa3yoT HeTJIOX0M TaHZeM. For Kak I[UKJ repebopa 3/71eMeHTOB, B OT/IMUMe OT while,

T03BOJISIET He C/IeJUTh 3a TeM, AOCTUTHYT JIM KOHel| CTPYKTYpbl. He HaZilo BBOAUTh CUETUUK [I/Is1 3TOTO,
VI3MEHSITh ero U MpPOoBepsITh YCI0BUe B 3arosioBke. C Ipyroil CTOpoHbL, range () AaeT
T0CJ1eZI0BaTe/IbHOCTh 11eJIbIX YKCesT, KOTOPble MOXXHO MCIO/Ib30BaTh KaK UHJIEKCHI /ISl 37IeMEeHTOB TOTO
JKe CIHCKa.

>>> range(len(spisok))
range(0, 4)

3pech c romolblo GyHKIMU len () uaMepsieTcs AjIMHa CMCKa. B JaHHOM C/lydae OHa paBHa YeTbIpeM.
[Tocsie sToro uncio 4 nepefaercs B GyHKLMIO range( ), U OHa TeHeprpyeT M0C/ie/j0BaTe/IbHOCTh
yucesn oT 0 0 3 BK/IFOUMTEIbHO. DTO KaK pa3 UHZEKChI 3/IeMeHTOB Halllero CIIMCcKa.

Teneps "coegunuM" for v range():

>>> for i in range(len(spisok)):
spisok[i] += 2

>>> spisok
[16, 46, 26, 36]

B 3aronoske OUKJ/Id for 6ep}7TCH SJ/IeMeHThI BOBCe He CITHMCKa4d, d obBnekTa range. CHI/ICOK, SJIEMEeHThI

KOTOPOTO TJIAHUPYeTCs Tlepe3anuchiBaTh, TYT MO-CyTU He ¢urypupyet. Ecyiv 3apaHee 3HaTh JJIMHY
CIIMCKa, TO 3ar0/I0BOK MOXKeT BbIIVIAZeTh Tak: for i in range(4). To, Kak ucCIionb3yeTcd [ B Tejie
I[UKJIa, BOIIPOC BTOpO. [TpuMeuanue. BMecTo upeHTH(UKaTOpa i MOXKeT ObITh JIFOOOH IPYTOM.

lNMpakTunyeckas padora

1. 3ario/siHMTe CIIMCOK CAy4YaiiHbIMU Ynciamu. Vcronb3yiiTe B Kofe 1uka for, dyHkimu range ()
U randint().

85



2. Ecm o0BexT range (Auara3oH) nepeaartsk BctpoeHHoH B Python ¢ynkuum list (), To oHa

nipeobpa3syeT ero K criucky. Co3zaiiTe Takum 00pa3oM CMCOK ¢ 3neMeHTamu ot 0 10 100
marom 17.

3. B 3d/1IaHHOM CITUCKeE, COCTOAIIEeM K3 IMOJIOKUTE/IbHBIX U OTPULATE/IbHBIX YHUCeJI, TIOCUHTANTe
KO/IMYEeCTBO OTPULIATE/IbHBIX 3/IEMEHTOB. BbIBe,E[I/ITe Pe3y/bTdaT Ha 3KPdH.

4. HanuiuuTe mporpamMmy, KOTopasi 3aro/iHsIeT CITUCOK TISIThIO CJIOBaMH, BBEZIEHHBIMU C
K/IaBUATYPbl, U3MEpPSIeT AJIHHY Ka)K[J0r0 CJIOBA U 100aB/IsieT MOyueHHOe 3HaueHue B JPYroi
cnivcok. Hampumep, criicok cioB — ['yes', 'no', 'maybe’, 'ok’, 'what'], cricok g — [3, 2, 5, 2,
4]. Oba crivcKa I0/DKHbI BBIBOJMTHCS HAa SKPaH.

Ypok 20. dyHKLUUA enumerate

B Python ectb emie ofiHa BcTpoeHHast hyHKIIUS, KOTOpasi 4aCTO UCIIO/b3YeTCs B 3arofioBke for . D10

¢byHkuus enumerate( ). Eciu range () mo3BosisieT MoyyUTh TOMBKO UHZEKChI 371eMeHTOB CITHMCKA, TO
enumerate( ) — cpa3y MHJEKC 3/IeMeHTa U ero 3Ha4eHue.

dyHKuMsA enumerate () MpUMeHsIeTCs AJIs TaK Ha3bIBAeMbIX UTePUPYEMbIX 00BEKTOB (CITHCOK
OTHOCHTCS K TAKOBBIM) U CO371aeT 0ObEKT-reHepaTop, KOTOPbI reHepupyeT KOPTeXH, COCTOSIIIVE U3
[BYX 3/IeMEHTOB — MH/eKCa /1IeMeHTa U CaMoro 3/1eMeHTa.

>>> spisok = [16, 46, 26, 36]
>>> for i in enumerate(spisok):

print(i)
(0, 16)
(1, 46)
(2, 26)
(3, 36)
>>> b = "hello"
>>> for i in enumerate(b):
print(i)
(0, 'h")
(1, 'e')
(2, I'l-l)
(3, I'l-l)
(4, '0')

OTHU KOPTeXXW MOXXHO pdCIIdKOBBIBATb, TO €CTh U3BJ/IEKATh MHAEKC WU 3HdAY€HHE, B TeJie [UK/IA:

>>> for item in enumerate(spisok):
print(item[@], item[1])
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0 16
1 46
2 26
3 36

OpHako uallle 3TO Jie/aloT ellle B 3arofioBke for, MCIO/b3ys [jBe IepeMeHHbIe repes in:

>>> for id, val in enumerate(spisok):
print(id, val)

0 16
1 46

2 26
3 36

@DyHKI[UA enumerate () UCIOAb3yeTCs AJis yNPoLIeHUs NPoxo/ia Mo KOo/IeKI[UsAM B IJUKIIe, KOrja
KpOMe CaMHX 3JIeMeHTOB TpelyeTcs X HH/EKC:

>>> a = [10, 20, 30, 40]
>>> for id, item in enumerate(a):
a[id] = item + 5

>>> g

[15, 25, 35, 45]
B faHHOM C/Tyuae Ha KaX/[0M UTepaljiy [UK/Ia U3 00beKTa, TI0O/yUYeHHOTO OT BbI30Ba (QDYHKI[UH
enumerate, U3B/IeKaeTCs OYepeIHON KOpTeXX. DTOT KOPTeXX COCTOUT M3 UH/IeKCa OUepeHOro /1eMeHTa

CTIMCKA Y 3HaUeHUs 9TOr0 37ieMeHTa. D/IeMeHThl KOpTeXka CBSI3bIBalOTCS C uieHTUHKaTopaMu id 1
item.

bes ucronb3oBaHus enumerate B LIUKJI TIPUIITIOCh ObI BBOJUTL MMepeMEHHYIO-CUETUHK!

>>> a = [10, 20, 30, 40]
>>> id = 0 # uMcnonb3yeTcs CUHeTUUuK
>>> for num in a:

a[id] = num + 5

id += 1

>>> g
[15, 25, 35, 45]

Wnu v3Bnekarth 3/IeMeHThI I10 HWHAEKCY:

>>> a = [10, 20, 30, 40]
>>> for i in range(len(a)): # nepeGop MO MHAEKCam
a[i] += 5

>>> a
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[15, 25, 35, 45]

[pyrumu crnoBamu, 6e3 GpyHKLIMH enumerate MO>KHO 000HTHCh. OZIHAKO B psijie CTyuaeB OHa MOXKET

ObITb ynoOHel.

Ecnu enumerate( ) Tak xopoiua, 3aueM MCII0/1b30BaTh range () B 3arosoBke for ? Ha camom fene
He3aueM, eC/I1 TOIbKO BaM Tak He Tipoiie. Kpome Toro, ObIBArOT CUTYalMy, KOT/Ia 3HAUeHHsI He HY>KHBI,
HY>KHBI TOJIBKO MHZEKCbl. OJHAaKO C/ieflyeT YUUThIBaTh OAUH HI0aHC. PyHKLUSA enumerate ()
BO3BpalllaeT TaK Ha3biBaeMbili 00beKT-uTeparop. Korja Takue 00beKThI CreHepHupOoBajIv 3HauUeHUs], TO
CTaHOBATCA "MyCcThIMU". BTOpO# pa3 mo HUM NPOUTHUCH HeNb3sl.

dyHKIMs range () Bo3BpalljaeT HTePUPYyeMbIil 00beKT. XO0Ts Takoi 00beKT MOXKeT ObITh TIpeBpalilieH
B 00BEKT-UTEPaTop, caM 10 cebe TAKOBLIM He SIB/ISIeTCS.

Korpa range () v enumerate () ¥Cno/b3yOTCA B 3aro/ioBKe for, TO pa3HULIbI HET, TaK Kak range- u

enumerate-00ObeKTHI He TIPUCBAUBAIOTCS TTePEMEHHBIM U TI0CJIe 3aBepIleHUsT pabOThI LIUKJIA TePSIOTCS.
Ho ecsm MbI iprcBariBaeM 3TH 00BEKThI TlepeMeHHbBIM, UX OT/IMUMSI MOTYT CKa3aThCs Ha BBITIOTHEHUH
MIpOrpaMMBbI:

>>> r_obj = range(len(spisok))
>>> e_obj = enumerate(spisok)
>>> for i in r_obj:

if 1 ==

break
>>> for i in e_obj:
if i[0] ==

break

>>> for i in r_obj:

print(i)

(0]

1

2

3

>>> for i in e_obj:
print(i)

(2, 26)

(3, 36)

CHauvasia Mbl IpepbIBaeM H3BJ/ieueHMe 371eMeHTOB U3 00BeKTOB Ha 37eMeHTe ¢ uHzekcoM 1. Koraa cHoBa
nporoHsieM 00BeKThI uepe3 LMK/ for, TO B ciiydae r_obj 06xof HauMHaeTCsi CHauasna, a B caydae e_obj

TIPO/I0/KAEeTCs 1oCJie MecTa ocTaHoBa. OOBEKT e_obj y)ke He COZiep>KUT U3BIeUeHHBIX paHee
3JIEMEHTOB.
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lNMpakTnyeckas padéora

Ian crivcok umcest. Vicnonb3yst pyHKIMIO enumerate () B 3aroyioBke LWkKiaa for, co3ialite BTOPOM

CIMCOK, B KOTOPOM KaXK/IbIl 37IEMEHT JIO/DKEH OBbITh CTPOKOM, BK/TFOUArOIeli uepe3 nmpobes UHJEKC U
3HaueHHe COOTBETCTBYIOLLETO 3/IeMeHTa NepBOoro CIMcKa.

Ypok 21. CTpoKku

MpI yr>ke pacCMaTpYBa/Ii CTPOKHM KakK MPOCTOM THIT JAHHBIX Hapsily C LieJIbIMU U BellleCTBeHHbIMU
YMC/IaMHU ¥ 3HaeM, UTO CTPOKa — 3TO MOCJ/Ie[j0BaTeIbHOCTb CUMBOJIOB, 3aK/IFOUEHHBIX B OMHAPHbIE UIU
[IBOMHBIE KaBbIUKHU.

B Python HeT cMMBOJ/ILHOTO THITa, T. €. THUIMA JAHHBIX, 00bEKTaMK1 KOTOPOTO SIBJITIOTCS OIUHOYHBIE
cMBOJIbI. O/IHAKO SI3bIK ITO3BOJISIET paCCMaTPUBATh CTPOKH KaK 00BEKTHI, COCTOSIII[UE U3 TIOZICTPOK
JUIMHHOW B OIUH U O0jiee CUMBOJIOB. [IpH 3TOM, B OT/IMUKE OT CIIUCKOB, CTPOKHU He TIPUHATO OTHOCUTh K
CTPYKTYpaM [IaHHBIX. BUANMO TIOTOMY, UTO CTPYKTYPhI JJAHHBIX COCTOAT M3 Oosiee MPOCTLIX THUIIOB
JAHHBIX, a AJis CTPOK B Python HeT 6o/ee mpocToro (CMMBOJILHOTO) THIIA.

C apyroii CTOPOHBI, CTPOKA, KaK U CIHCOK, — 3TO YIOPsJ0ueHHast 0C/1e/l0BaTe/IbHOCTb 37IEMEHTOB.
CnezoBaTenbHO, U3 Hee MOXKHO M3BJI€KaTh OT/ie/IbHble CUMBOJIbI U CPe3bl.

>>> s = "Hello, World!"
>>> s[0]

TH!

>>> g[7:]

'World!"'

>>> s[::2]

'Hlo ol!'

B nocnesHem ciyyae u3BieueHre UET C 111aroM, PaBHBIM JJBYM, T. €. U3B/IeKaeTCsl KaK/blii BTOPOU
cuMBo1. [Ipumeuanye. VI3BiekaTh cpesbl C 1IArOM Tak)Ke MOXKHO U3 CITMCKOB.

Ba)kHbIM OT/TMUKEM OT CIIMCKOB SIBJISIETCST HeM3MeHsieMoCTh CTPOK B Python. Henb3s riepe3anucarb
KaKOU-TO OTZe/IbHbINM CUMBOJI UM CPe3 B CTPOKe:

>>> s[-1] = '."
Traceback (most recent call last):
File "<stdin>", 1line 1, in <module>
TypeError: 'str' object does not support item assignment

WnTepriperarop coobirjaeT, uTo 00beKT TUMa str He Moj/iep)KUBaeT MPUCBOEHHE d/IeMeHTaM.
Ecnu TpeGyeTcst H3MEHUTb CTPOKY, TO CJIe/[yeT CO3/jaTh HOBYIO U3 CPe30B CTapO:

>>> g = s[0:-1] + '.'
>>> g
'Hello, World.'
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B npumepe GepeTcsi cpe3 U3 UCXOAHOM CTPOKH, COeJUHSIETCS C Ipyroi cTpokoi. [Tomyuaercst HoBast
CTPOKa, KOTOpasi IpUCBauBaeTCs lepeMeHHOU s. Ee ctapoe 3HaueHue IPU 3TOM TepsieTCsl.

MeTtoAabl CTPOK

B Python 151 cTpok ecTb MHOXXeCTBO MeTOZOB. IlocMOTpeTh MX MOXKHO MO KoMaHze dir (str),
MO/TyunTh MH(OPMALIMIO 10 KaxkgoMy — help(str.uma_meToga). PaccMorpum Haubosee
VHTepeCHbIe U3 HUX.

MeToabl split() n join()
Metog split () mo3BossieT pa3buTh CTPOKY 10 rpobesiam. B pe3ysbrare 1osiyuaeTcst CIIMCOK CJIOB.

Ec/u nonb30Baresib BBOAUT B OIHOM CTPOKE PSifi CJIOB WJIH YKCeJI, KaK0e 13 KOTOPBIX JO/DKHO B
nporpamMmMe o6pabaThIBaThCsl OT/e/IbHO, TO 6e3 split () He 0OOHTUCE.

>>> s = input()

red blue orange white

>>> 5

'red blue orange white'

>>> sl = s.split()

>>> sl

['red', 'blue', 'orange', 'white']
>>> g

'red blue orange white'

Cr1CoK, BO3BpallleHHbIA MeTojoM split (), MbI MOIIH ObI IPUCBOMTD TOH K€ IeEPEMEHHOM S, TO eCTh
s = s.split(). Torma ucxomHas cTpoKa Oblia ObI TOTepsiHa. Ecii OHa He Hy)KHa, TO JTydllle He
BBO/JIUTH [IOTIO/THUTE/TbHYIO [IEPEMEHHYIO.

Metog split () MoXKeT IpUHUMATh Heobs13aTe/IbHbINA apryMeHT-CTPOKY, YKa3bIBatOLL[el 10 KakoMy

CHMMBOJIy WM MTOACTPOKe CjieAyeT BBIIIO/JIHUTL pa3[e/IeHre:

>>> s.split('e')

['r', 'd blu', ' orang', ' whit',6 '']

>>> '40030023' .split('00')

['4', '3', '23']

MeTtog cTpok join () BbimosHsIeT oOpaTHOe AeicTBre. OH OpMUPYeT U3 CTIMCKA CTPOKY. [10CKOMBKY
3TO METOJ, CTPOKH, TO BIIEPEIU CTaBUTCS CTPOKA-Pa3/ie/uTe b, a B CKOOKax — MepejaeTcsi CITUCOK:

>>> '-' join(sl)
'red-blue-orange-white'

Ecnm pa3nenuTenb He Hy>KeH, TO METOZ, IPUMEHSIETCS K IyCTOU CTPOKe:

>>> '' join(sl)
'redblueorangewhite’
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MeTtopgb! find() n replace()

[laHHBIe METO/IbI CTPOK paboTaroT ¢ moAcTpoKamMu. Metozpbl find () uilleT MOACTPOKY B CTPOKe U
BO3BpalllaeT WH/EKC TIePBOr0 3/ieMeHTa HaliZleHHOM MoAcTpoKU. Ecu mojcTpoka He HaiieHa, TO
BO3Bparjaer -1.

>>> S

'red blue orange white'

>>> s.find('blue')

4

>>> s.find('green')

-1
[Tonck MOXXeT MPOU3BOAUTHCS HE BO BCEM CTPOKe, a JIMILIb Ha KaKOM-TO ee oTpe3ke. B 3ToMm ciyuae
yKa3bIBaeTCsl MEPBBIN U MOCAeHUN UHIEKChl OTpe3Ka. Ec/iu nocieaHuil He yKasaH, TO UIIEeTCs [0
KOHI[a CTPOKHU:

>>> letters = 'ABCDACFDA'
>>> Tletters.find('A', 3)

4

>>> letters.find('DA', 0, 6)
3

37ech MbI MIIIEM C TPeThero WH/eKCa 1 /10 KOHIIA, a TaKXKe C TIepBoro U /1o miectoro. Obparure
BHUMaHUs, 4To MeToZ find () BO3BpalllaeT TOJLKO NepBOe BXOXKAeHUe. Tak BblpakeHue
letters.find('A', 3) mocnenHrow0 OykBy 'A' He HAXOJUT, TaK KakK 'A' eMy y>Ke BCTPeTH/Iach TOJ
VHJIEKCOM 4.

Mertopn replace () 3ameHsieT OAHY MO CTPOKY Ha JpYryIo:

>>> letters.replace('DA', 'NET')
"ABCNETCFNET'

VicxopHasi CTpOKa, KOHEUHO, He MEeHSIeTCSI:

>>> letters
' ABCDACFDA'

Tak uTo ec/iu pe3ysbTaT HaJl0 COXPAHUTD, TO €T0 Ha/[0 TIPHUCBOUTD TlepeMeHHOI:

>>> new_letters = letters.replace('DA', 'NET')
>>> new_letters
"ABCNETCFNET'

MeTtop format()

CrpokoBbiii MeToz, format () yKe yroMHUHasCs MPHU paCCMOTPEHUH BbIBO/IA Ha 9KPaH C TIOMOIIIBIO
dbyHkIMM print():

>>> print("This is a {0}. It's {1}.".format("ball", "red"))
This is a ball. It's red.
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OpHako K print () OH HUKAaKOro OTHOILIEHVSI He UMeeT, a IIPUMEeHseTCs K CTpOKaMm. JIUib noToM
3aHOBO ChOpMHUPOBaHHAs CTPOKa IepefaeTcs B (YHKIIUIO BBIBOAA.

Bosmoxknoctr format () mmpokue, paCCMOTPHUM OCHOBHBIE.

>>> sizel = "length - {}, width - {}, height - {}"

>>> sjizel.format(3, 6, 2.3)

'"length - 3, width - 6, height — 2.3'
Eciu gurypHbie cCkOOKM UCXOHOM CTPOKH MYCTHI, TO TIOACTaHOBKA apryMeHTOB H/IeT COT/IACHO
TIOPSIZIKY MX CJiefloBaHust. Eciu B (pUTypHBIX CKOOKax CTPOKU yKa3aHbl UHZEKChI apTyMeHTOB, TIOPSIIOK
TI0/ICTAHOBKH MOXXET OBITh U3MEHEH:

>>> size2 = "height - {2}, length - {0}, width - {1}"
>>> size2.format(3, 6, 2.3)
'height - 2.3, length - 3, width - 6'

Kpome Toro, aprymeHThl MOT'yT Iepe/iaBaThCs M0 CI0BY-K/IHOUY:

>>> info = "This is a {subj}. It's {prop}."
>>> info.format(subj="table", prop="small")
"This is a table. It's small."

[Tpumep hopmaTrpoBaHs BellleCTBEHHbIX UMCeJT:

>>> "{1:.2f} {0:.3f}".format(3.33333, 10/6)
'1.67 3.333"

lNMpakTnyeckas padora

1. BBoauTcs CTpPOKa, BK/IFOUAIOIIIasi CTPOUYHBIE U MPOIHMCHEIe OyKBBI. TpebyeTcst BEIBECTH TY ke
CTPOKY B OIHOM PErMCTpe, KOTOPbIH 3aBUCUT OT TOTO, KaKUX OyKB OosibIiie. ITpy paBHOM
KO/TMUeCTBe TpeoOpa3oBaTh B HIKHUM peructp. Hanpumep, BBoauTtcs crpoka "Hel.L.o World",
OHa JJ0/DKHa ObITh TIpeoOpa3oBana B "hello world", moToMy uTo B MCXOHOM CTPOKe MasibIX OYKB
6osnbiiie. B Kozie ucronb3yiite Uk for, cTpokoBbie MeTozbl upper () (peobpa3oBaHue K
BepxHeMy peructpy) u lower () (rmpeoOpa3oBaHue K HIPKHEMY PETHCTPY), a TAK)Ke METOZbI
isupper () u islower (), mpoBepsIrOLIFie PeruCTP CTPOKU UM CUMBOJIA.

2. CrtpokoBbiit MeTos isdigit () rMpoBepsieT, COCTOUT /I CTPOKA TOJBKO U3 Ludp. Harummre
IporpaMmy, KOTopas 3aripallyBaeT C BBOZA /Ba Lie/IbIX UKc/ia ¥ BBIBOAUT UX CyMMY. B ciiydae
HEKOPPEeKTHOTO BBO/Ia IIpOrpaMMa He 0JDKHA 3aBepILaThCs C OIMOKOM, a I0/DKHA TIPO/I0/KATh
3amnpanmBath yrcia. O6paboTurK UCK/TIOUeHHH try-except UCI0/Ib30BaTh HeJlb3sl.
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Ypok 22. KopTexu

Koprexu (tuple) B Python — 3T0 Te ke CITUCKU 3a OJHUM HCK/IFoUeHHueM. KopTexxu Hem3MeHsieMble
CTPYKTYPbI ZJaHHBIX. TaK >ke KaK CIIMCKU OHA MOT'YT COCTOSITb U3 3/IEME@HTOB Pa3HbIX THUIIOB,
Tiepeurc/IeHHbIX yepe3 3amnsaTyto. KopTexku 3aK/rouatoTcst B KPyIvibie, a He KBaJpaTHble CKOOKH.

>>> a = (10, 2.13, "square", 89, 'C')
>>> a
(10, 2.13, 'square', 89, 'C')

13 KopTe)ka MOXKHO M3B/IeKaTh 37IeMeHThI U OpaTh Cpe3bl:

>>> a[3]

89

>>> a[1:3]
(2.13, 'square')

O,E[HaKO HN3MEHATH ero 3/1IeMeHThI HeJlb34:

>>> a[0] = 11
Traceback (most recent call last):
File "<stdin>", 1line 1, in <module>
TypeError: 'tuple' object does not support item assignment

Taxke y Tura tuple HeT METOZOB AiJisl 10OABIEHHUS U YA/IeHHSI 3/IEMEHTOB.

Bo3HuKaeT pe30HHBIH BOIIPOC. 3aueM B SI3bIK IIPOTPaMMUPOBaHUs ObUT BBe|eH 3TOT THII JaHHBIX, T10-
CYTH TIpe/ICTaB/ISIOIINK COO0 HeU3MeHsieMbIH CITUCOK? [1e/10 B TOM, UTO MHOT/IA Ha/[0 3all[UTUTh
CTIMCOK OT U3MeHeHHUM. [Ipeobpa3oBaTth ke KOPTeX B CITUCOK, eC/TA 3TO TTOTpebyeTcsl, KaK 1 BLITIOTHUTD
0OpaTHY!O OTepal[yro JIeTKO C TIOMOIIbI0 BCTpOeHHBIX B Python dynkuuit 1ist () u tuple():

>>> a = (10, 2.13, "square", 89, 'C'")
>>> b = [1, 2, 3]

>>> ¢ = list(a)

>>> d = tuple(b)

>>> ¢

[16, 2.13, 'square', 89, 'C']

>>> d

(1, 2, 3)

PaccmoTpuM ciyyai, Koria yMecTHO MCII0/Ib30BaTh KopTexku. B Python n3meHsieMbie 00beKTbI
niepelatoTcs B (PYHKIIMIO 110 CChbUIKe. DTO 3HAUMT, UTO He CO3JaeTcs KOmus 00beKTa, a lepeMeHHO-
rapaMeTpy MPHCBAMBAETCs CChITKA Ha YrKe CYIeCTBYIOIIUI 00beKT. B urtore, ecim B Tere GyHKIMA
00BEKT U3MeHseTCs], TO 3TU U3MeHeHHs KacaroTcsl 17100aipHOro oO6beKTa.

def addNum(seq, num):
for 1 in range(len(seq)):
seq[i] += num
return seq
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origin = [3, 6, 2, 6]
changed = addNum(origin, 3)

print(origin)
print(changed)

[aHHasi mporpaMMa HerpaBU/IbHast. XOTsl HUKAaKUX BbIOPOCOB UCK/TFOUEHHH He TIPOM30M/IeT, OHa
COZIEP>KHUT JIOTHUeCKYT0 olOKy. Ha BbIBozie Tiomyyaem:

[6, 9, 5, 9]
[6, 9, 5, 9]

To ecTh MCXOAHBIN CIUCOK ObUT TaK)Ke M3MeHeH. [TapameTp seq cofiepska CCbUTIKY He Ha CBOU
JIOKaJIbHBIN CITMCOK, a Ha CIMCOK-OpuruHai. Takum 00pa3oM, B orepaTope return 37ech HeT CMbLja.

Ecnu ¢byHKIMS 3aMbIc/IMBaiach Kak M3MeHsIoLasi I7100ambHbIN CITHMCOK, TO TIPOrpaMMa J0/DKHA
BBIVIAZIETh TaK:

def addNum(seq, num):
for i in range(len(seq)):
seq[i] += num

origin = [3, 6, 2, 6]
addNum(origin, 3)
print(origin)

Yro fenatb, ecyiv Bce ke TpeOyeTcsi He U3MEeHSITh MCXOHBIN CIHCOK, a C(hOPMHUPOBATH 110 HEMY HOBBIH.
3aZlauy MO>KHO pelluTh HeCKObKUMU criocobamu. Bo nepBbIX, B QyHKLIMKA MOXXHO CO3/1aTh JIOKATbHbBIN
CIUCOK, IT0CJIe Yero Bo3BpalliaTh ero:

def addNum(seq, num):
new_seq = []
for 1 in seq:
new_seq.append(i + num)
return new_seq

origin = [3, 6, 2, 6]
changed = addNum(origin, 3)

print(origin)

print(changed)
Pesysnbrar:

[3, 6, 2, 6]
[6, 9, 5, 9]

VcxoHbii CTIMCOK B PyHKIMY He MeHsieTcs. ETo 37ieMeHThI JTUIIIb repebuparoTcs.
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BTopoii croco6 3aiyTUTh CIIMCOK-OPUTHMHAJ — UCTI0/Ib30BaTh KOPTEX. DTOT Cr1ocob Hosiee Ha/leXKHBIH,
Tak Kak B OOJIBIIMX TIPOrpaMMax TPYAHO OTC/IeIUTh, UTO HA OfHA (QYHKLIWS He COZIePKUT KOMaH/|
M3MeHeHUsI T7100a/TbHbIX TaHHbIX.

Xotsi mpeoOpa3oBbIBaTh K KOPTEXKY MOYKHO Kak TpH Mepejiaue B PyHKIUIO, TaK U B caMoi (DyHKLIWH,
Ayyllle cpa3y Jesarh r7100anbHbIM CITMCOK KopTexkeM. [10CKONMbKY Her3MeHsieMble 00beKThI Tiepe/latoTCst
TI0 3HaueHUIo, a He TI0 CChIIKe, TO B PYHKIMIO Oy/IeT MOCTyraTh KOMUsI CTPYKTYPbI, a He OpUTHHAJL.
Hake ecsu Tyza niepe/iaeTcsi OPUTMHAT, U3MEHUTDb ero HeBO3MO)KHO. MOKHO JTHIIIb, KaK BapUaHT,
CKOIMPOBaTh €ro W/Wau U3MEeHUTD TUII, CO3/laB TEM CaMbIM JIOKa/IbHYIO CTPYKTYPY, U [lefiaTh C Hell Bce,
yTO 3a0s1aropacCcyuTcs.

def addNum(seq, num):
seq = list(seq)
for i in range(len(seq)):
seq[i] += num
return seq

origin = (3, 6, 2, 6)
changed = addNum(origin, 3)

print(origin)
print(changed)

Cnuckun B KOpTeXaxX

KOpTe)KI/I MOT'YT COA€ePXKAThb CITMCKH, TaKXKe KdK CITUCKU OBITH B/IOYKEHHBIMU B APyrue CIinCKu.

>>> nested = (1, "do", ["param", 10, 20])

Kak BbI f;ymaeTe, MOKeM /i Mbl U3MEHUTh CIIMCOK [ "param", 10, 20] B/lI0O)KeHHbIN B KOPTEX
nested? CMCOK W3MeHsieM, KOPTeX — HeT. EC/Ti BaM Ka)KeTCsi, UTO Heslb3sl, TO BaM KaXKeTCs
HerpaBu/IbHO. Ha camoMm fiesie MOXKHO:

>>> nested[2][1] = 15

>>> nested

(1, 'do', ['param', 15, 20])
[Tpumeuanue. BoipaskeHust Tva nested[2] [1] HUCTIOMB3YIOTCS /151 0Opal[eHUs K BIOKeHHBIM
obbekTam. [TepBbIii MHZEKC YKa3bIBAaeT Ha TIO3UIUIO BIOYKEHHOTO 00beKTa, BTOPOU — WH/IEKC 3/IeMeHTa
BHYTPH BJIO)KEHHOTO 00beKTa. Tak B JaHHOM C/Tydae caM CITUCOK BHYTPH KOPTe)Ka UMeeT UHJEKC 2, a
a7iemMeHT criucka 10 — uHzekc 1 B crivcke.

CrpanHas cuTyanus. Koprexx HemsmeHsieM, HO Mbl BCe-Taku MOXkKeM U3MeHUTh ero. Ha camom gene
KOPTeXX 0CTaeTcsl Hen3MeHsieMbIM. [IpOCTO B HEM COZIep>KUTCS He caM CIHCOK, a CChbUIKa Ha Hero. Ee
V3MEeHUTh HeJlb3s. Ho MeHATh caM CITMCOK MOXKHO.

YroO6bI OBIIO MPOIIe TOHSATH, MepernyilieM KOPTeX TakK:
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>>> 1 ["param", 10, 20]
>>> t = (1, "do", 1)

>>> t

(1, 'do', ['param', 10, 20])

KOpTE)K COAEPXKUT IMepeMeHHYH-CCBhIJIKY. ITomeHsTE ee Ha APYT'YIO CCBUIKY HEJIb34. Ho KOPTeX He
COAEep>KUT CaMOI'o CITMCKa. HO?TOMy €ro MO>XHO MEHATH KdK YyIroAHO:

>>> 1.pop(0)
"param'

>>>

(1, 'do', [10, 20])

O,E[HaKO TakKoi HOMEPp He MPpOoXoAUT C HEM3MEHAEMBIMU TUITdAMUA:

>>> a = "Kat"

>>> t = (a, 1)
>>> t

('Kat', [10, 20])
>>> a = "Bat"

>>>

('Kat', [10, 20])

Onu nepesaloTcs B KOPTEX KaK U B (PYHKLIMIO — 110 3HaueHut0. To eCTh UX 3Ha4yeHHe KOMUPYeTCs B
MOMEHT Mepe/jau.

lNMpakTnueckasn padéora

1. YrtobbI n36eaThb U3MEeHEHHsT UCXOJJHOTO CITMCKa, He 00s13aTeTbHO UCTIOMb30BaTh KOPTEX.
Mo)KHO CO371aTh ero KOTIHIO C TIOMOIIbI0 MeTO/ia CTIMCKa copy () WM B3STh CPe3 OT Hauasa [Jj0
KoH1a [ : ]. CKoMMpy¥iTe CITUCOK MEPBLIM U BTOPLIM CITIOCOO0M U yOeuTecCh, UTo U3MeHeHHe
KOITHI HUKAaK He OTPa)kaeTCsl Ha OpUTHHaJIe.

2. 3arosHUTe OAUH KOPTeX JeCATbI0 CTyYalHbIMU 1ieJIbIMA uncyiaMu OT O 10 5 BK/IFOUKTEe/TBHO.
TakyKe 3aro/IHATe BTOPOM KOpPTeXX unciaMu ot -5 10 0. [/ 3aro/iHeHUst KOpTexKel unc/iaMu
HarmuinuTe ofHy QyHKIMI0. O0beIMHUTE Ba KOPTeXKa C TIOMOIIbIO OTiepaTopa +, CO37iaB TeM

caMmbIM TpeTui KopTexx. C oMOLbI0 MeToZia KopTexka count () omnpezienuTe B HeM KOTUYECTBO
Hysnel. BoiBeyTe Ha 5KpaH TPeTUH KOPTeX U KOJIMUeCTBO HyJlel B HEM.

Ypok 23. CnoBapu

B s13b1Ke TiporpammupoBanust Python ciioBapu (Tvr dict) rpeacTaBiasioT cOO0M elrle OfHYy

Pa3HOBUAHOCTh CTPYKTYP JIaHHBIX Hapsly CO CIIMCKaMU U KopTexkaMu. C108apb - 5mo u3meHsieMbili
(kak cnucok) Heynops0o4eHHbIl (8 omauyue om Cmpok, CNUCKO8 U Kopmedicell) Habop 31eMeHmMos
"K/mou:3HaueHue".
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=5

"HeynopsiZioueHHbII" — 3HAUUT, YTO MOC/Ie[0BaTe/IbHOCTh Pacro/IoyKeH!s Iap He BaXkKHa, B CJ/Ie/ICTBUe
yero obpalrieHHe K /1eMeHTaM I10 UHZeKCaM HeBO3MOXKHO.

B fpyrux s3pIkax CTPYKTYpPhbI, CXOXKHE CO CJIOBapsSIMU, Ha3bIBatOTCs No-Apyromy. Harpumep, B Java
TIOZI0OHBIN THTT JaHHBIX Ha3bIBAeTCSl OTOOpaKeHHEM.

YToObI Mpe/icTaB/IeHKE O CJIOBape CTajo Oosiee MOHSTHBIM, TPOBEJEM aHAJIOTHIO C 0OBIYHBIM
CJIOBapeM, HarpuMep, aHIIo-pyccKuM. Ha Kaxk[joe aHIVIMICKOe CJIOBO B TAaKOM CJIOBape eCTh PyCCKOe
CJIOBO-TIEpeBOJ;: cat — Koilika, dog — cobaka, table — cton u T. 7. Ecyii aHI/10-pyCCKMiA C/IOBaph OMUCaTh
c momotkio Python, To aHTMiicKKe c/l0Ba MOXKHO C/ie/IaTh K/IFOUaMH, a PyCCKHUe — WX 3HaUeHUSIMHU:

{'cat': 'kowka', 'dog': 'cobaka', 'bird': 'nTuua'}

O6patuTe BHUMaHUe Ha (UTypHBIE CKOOKH, IMEHHO C UX TIOMOIIIBIO OTIPeZie/sieTCsl ClI0Baph.
CuHTakcuc cioBaps Ha ITuToHe onuvceiBaeTCs TakOU CXeMOM:

{Kmoq 2 3HayeHue y KITIOY 3 3HayeHue , KIioY I 3HadYeHue ...}

B cioBape gocTyn K 3Ha4eHHUAM OCYIeCTB/IAETCS He 110 MH/eKCaM, a 1o K/I4aM, KOTopble
3aKJTFOUArOTCs B KBa[paTHbIe CKOOKH (T10 aHA/IOTWU C UHZEKCaMH CTTUCKOB):

>>> af['cat']

'Kowka'

>>> a['bird']

'nTuua’
CrioBapy, Kak U CIIUCKHU, SIB/ISAIOTCS U3MEHsIeMbIM THUIIOM JaHHBIX: TTI03BOJIUTE/IbHO U3MEHSTh,
N00aBISATE U yAAIATh 3/IeMeHThI (Tlaphl "K/Tiou:3HaueHne""). VI3HaualbHO C/I0Bapb MOYKHO CO3/IaTh
nmycTbiM (Haripumep, d = {}) ¥ TIOTOM 3arlOJIHUTE ero neMeHTaMu. JJobaByieHre U W3MeHeHHe UMeeT
OZIVHAKOBBIM CHUHTAKCUC: CMloBapb [Kaod] = 3HauyeHue. Kirou MoXKeT ObITh KaK y>Ke CYIIeCTBYIOLUM
(Torza MpOoMCXOUT U3MeHeHUe 3HaueHusl), TaK ¥ HOBBIM (TTPOUCXOUT f00aB/ieHre 3/ieMeHTa C/ioBapsi).
YnaneHuve sneMeHTa OCYILeCTB/ISIeTCS C IOMOLLBI0 BCTPOEeHHOM ornepatopa del si3bika Python.

>>> a = {}

>>> a[l] = 2.34
>>> a[2] = 4.88
>>> a

{1: 2.34, 2: 4.88}
>>> a[1] = 3.01
>>> 3

{1: 3.01, 2: 4.88}
>>> del a[2]

>>> a

{1: 3.01}

B CJ1I0Bdp€ HE MOXKeT OBITH ABYX 3/IEMEHTOB C 0J/UHAKOBBIMH K/TIOUaMH. O/:[HaKO MOryT OBITH
OAUHAKOBbI€ 3HAYE€HHUSA Y PA3HbBIX KJ/TIOUeH.
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Kirouom MoxkeT ObITH 10001 HeM3MeHsIeMbli THIT JaHHBIX. 3HaYeHHeM — JTF000M THT JAHHBIX.
3HaueHUs1 C/IOBapel BIOTHE MOTYT ObITh CTPYKTYpaMH, HaripuMep, APYTUMH C/I0BapsIMUA WIIH
CIMCKaMH.

>>> nums = {'one': (1, 'I'), 'two': (2, 'II')}

>>> personl = {'name': 'Tom', 'data': [4, 2.5]}
>>> personl['data'][0]
4

Mepe6op aneMeHTOB cnoBaps B yukne for

OneMeHTHI ci0Baps repeOuparoTcs B LWK/Ie for Takke, KakK 3/IeMeHThI APYTUX CJIOXKHBIX 00BEKTOB.

OpHako "Mo-yMOTYaHUI0" U3BIEKAKOTCS TOBKO K/THOUU:

>>> nums
{1: 'one', 2: 'two', 3: 'three'}
>>> for i in nums:

print(i)

1
2
3

Ho 1o kmrouam BCerJid MOXXHO IO/TyUHUTb 3HAUEHHA:

>>> for 1 in nums:
print(nums[i])

one
two
three

C /pyToii CTOPOHBI y C/I0Baps KakK Kjacca eCTh MeTof items (), KOTOpbIH co3iaeT 0co0yto CTPYKTYpY,
COCTOSILLYIO M3 KOopTexker. Kak/iplii KOpTeXX BK/IIOUaeT KJIt0Y U 3HaUeHue:

>>> n = nums.items()
>>> n

dict_items([(1, 'one'), (2, 'two'), (3, 'three')])

B muksie for MOXXKHO pacriakoBbIBaTb KOPTEXKH, TAKMM 00pa3oM cpa3y u3BJieKast Kak KJIiou, TaK U ero

3HaUeHue:

>>> for key, value in nums.items():
print(key, 'is', value)

1 is one

2 is two
3 is three
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Metogp! ciioBaps keys () v values( ) MO3BOJSIIOT MOYYUTh OTAE/IbHO MePeUHU K/IHoUer U 3HaYeHU M.
Tak uTO ec/i, HarpuMep, HaJlo TiepedpaTh TOILKO 3HAUE€HUS UM TOJIBKO KJTFOUH, JTyullle
BOCTIO/Ib30BaTbCS OAHUM U3 3TUX METOZ0B:

>>> v_nums = []
>>> for v in nums.values():
v_nums.append(Vv)

>>> v_nums
['one', 'two', 'three']

MeTtoabl cnoBapsa

Kpome paccMOTpeHHBIX BhIllle Tpex MeToZioB items (), keys() u values() coBapu 00/1afiatoT elrje
BOCeMbI0. JTO MeToAbI c lear (), copy(), fromkeys(), get(), pop(), popitem(), setdefault(),
update().

Mertog clear () yaanseT Bce 3JIeMeHTHI (JI0Bapsi, HO He yjajseT caM (JI0Bapb. B urore ocraercs
IIyCTOU C/I0Baphk:

>>> nums

{'one': (1, 'I'), 'two': (2, 'II')}
>>> nums.clear()

>>> nums

{3

CrnoBapb — 3TO U3MeHsIeMbll TUII AiaHHBIX. ClieloBaTe/IbHO, KaK M CIIMCOK OH IepefaeTcs B QYHKLUIO
o cceuike. [To3TOMy MHOTZIA, UTOOBI M30€XKaTh HEXKe/laTeTbHOTO U3MeHeHUsI I7I00aIbHOTO CJ/I0Bapsi ero
KOITMPYIOT. JTO [ie/1al0T U C IPYTUMH LIeJISIMU.

>>>nl = {'a': 1, 'b': 2}
>>> n2 = nl

>>> n3 = nl.copy()

>>> n2['c'] = 8

>>> nl
{'a': 1, 'b': 2, 'c': 3}
>>> n2
{'a': 1, 'b': 2, 'c': 3}
>>> n3

{'a': 1, 'b': 2}
Mertop fromkeys () m0o3BoJIsieT CO3/aTh C/I0Bapb U3 CIIUCKA, 3/IeMeHThI KOTOPOI'0 CTaHOBATCSA
Krouamu. [TpUuMeHSITh MeTO/I MOXKHO Kak Kjlaccy dict, Tak M K ero 00beKTaM:

>>> a = [1, 2, 3]
>>> ¢ = dict.fromkeys(a)
>>> ¢

{1: None, 2: None, 3: None}
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>>> d = dict.fromkeys(a, 10)
>>> d

{1: 10, 2: 10, 3: 10}

>>> C

{1: None, 2: None, 3: None}

Metog get () 103BOJsIeT MONYUYNATH JIEMEHT TI0 ero K/ouy:

>>> nums.get(1)
'one'

PaBHOCH/IBHO nums[1].

Mertoz pop( ) yAansieT U3 c0Baps 37eMeHT 0 yKa3aHHOMY K/TFouy U BO3BpalljaeT 3HaueHue ylalieHHOU
napbl. MeToj popitem() He IpUHMMaeT apryMeHTOB, yJa/sieT U Bo3BpalljaeT MPOU3BO/IbHBIN 3/IEMEHT.

>>> nums.pop(1)

'one'

>>> nums

{2: '"two', 3: 'three'}
>>> nums.popitem()

(2, '"two')

>>> nums

{3: 'three'}

C momorpto setdefault () MOKHO 100aBUTH 37IEMEHT B C/I0Baph:

>>> nums.setdefault(4, 'four')
"four'

>>> nums

{3: 'three', 4: 'four'}

PaBHOCU/IBHO Nnums[4] = 'four', eciu 3/1eMeHT C K/IFOUOM 4 OTCYTCTBYeT B cjioBape. Ecu oH yxe
ecTb, TO Nnums[4] = 'four' mepesamnuileT cTapoe 3HayeHue, setdefault() — HeT.

C nomorrpio update () MoXKHO 106aBUTE B C/IOBaph APYTroi C/I0Baph:

>>> nums.update({6: 'six', 7: 'seven'})
>>> nums
{3: 'three', 4: 'four', 6: 'six', 7: 'seven'}

Takke MeToZ; 0OHOB/ISIET 3HAUEHUS CYIIIeCTBYIOIINX K/THoUeid. BKirouaer etrie psij; 0cOGeHHOCTe.

MNMpakTnueckasn paéora

1. Co3pgatiTe cli0Baph, CBsI3aB €r0 C NepeMeHHOH School, ¥ Harllo/THUTe JaHHBIMU, KOTOpPbIe Obl
OTpa)ka/li KOJIMYeCTBO yUall[uXcsl B pa3HbIX Kinaccax (1a, 16, 20, 6a, 7B u T. 1.). BHecure
VI3MEeHEeHUs B (JIOBaphb COIVIACHO CJIeAVIOLeMY: a) B OZJHOM U3 K/1aCCOB M3MEHW/IOCh KOJIMUeCTBO
yuarumxcs, 0) B LITKOJ/Ie TIOSIBUJICS HOBBIK KJIacc, €) B IIKoJie ObUT pachopMHpoBaH (yaasieH)
JPpyroii Kinacc. Borumcte o01ijee KOJMUeCTBO YYAIUXCS B LIKOJIE.
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2. Co3spanTe C/10Baph, I7e KJIH0YaMU SBJISIOTCS YMC/Ia, a 3HaYeHUsIMU — CTPOKU. IIprmeHnuTe K
HeMy MeTof, items (), momy4eHHbI 00beKT dict_items mepesaiiTe B HallMCAaHHYIO BaMH
(hyHKLIMIO, KOTOpasi CO3/jaeT ¥ BO3BpalllaeT HOBBIN CJIOBAph, "0OpaTHBIN" UCXOJHOMY, T. €.
K/IF0UaMU SIBJIIFOTCS CTPOKH, a 3HaUYeHUsIMU — YUCIA.

Ypok 24. daunbl

Bosnbiivie 06beMbl JAHHBIX UMeeT CMBIC/T XPaHUTh He B CIHMCKAaxX WK CI0BapsiX, a B aiinax. [Tostomy B
sI3bIKaX TIPOTPaMMUPOBaHUS TPelyCMOTPeHa BO3MOKHOCTb PaboThI ¢ daitiamu. B Python daiinb
paccMaTpHUBAlOTCS KaK 00beKThI (haii/IoBbIX K/IaCCOB, TO €CTh, HAalIpUMep, TeKCTOBBIN (haiiyl — 3TO THTI
JAaHHBIX HapsAy C TUTIAMU CITUCKA, CJI0Baps, L|eJI0or0 Unca v Ap.

OO6bIyHO (haiisibl femAT Ha TEKCTOBbIe U OaliToBbIe (OrHapHBIE). [lepBble paccMaTpHBarOTCS Kak
coziep)Kalijie CUMBOJIbHBIE ITaHHbIe, CTPOKU. BTOpbie — Kak MOTOK 6aiiToB. [106aliTOBO CUMTHIBAIOTCH,
Haripumep, (aiibl n300paKeHHH.

Pabora c GuHapHBIMM (haiilaMy HeCKOJTbKO cyioykHee. Hepeiko mx 00pabaThiBarOT C IIOMOLI[BIO
crielabHBIX Moaysiedt Python (pickle, struct). B aTom ypoke OyznyT paccMOTpeHbI 6a30Bbie TIPUEMbI
YTeHUs TeKCTOBBIX (pailyIoB U 3alMCH B HUX.

PyHKUMA open() — oTKpbITUE halina

OTKphITHE (haiisia BEITMOMHSIETCS C TIOMOIIIbIO BcTpoeHHOM B Python dyHKIimu open (). O6bIUHO e
riepeJjatoT OAVH WM [1Ba apryMmeHTa. [lepBbiii — ums daiina uim ums C apecom, eciu Qail HaxoauTcst
He B TOM KaraJjiore, T/ie HaXOAWUTCS CKPUMT. BTOpPOIi apryMeHT — pe>KM, B KOTOPOM OTKPbIBaeTcs (hatis.

OOBIUHO UCTIOMB3YIOTCS peXKuMbl uTeHus ('r ') u 3arucu ('w'). Ecu daiin OTKPBIT B peXKUMe UTeHus,
TO 3aMKCh B HETO HEBO3MO)KHA. MO)KHO TO/IBKO CUMTBIBaTh JJaHHbIE U3 Hero. Eciu (aiis OTKpHIT B
pe>kuMe 3arrcy, TO B Hero MOXKHO TOJIBKO 3alvChIBaTh JaHHbIEe, CAUTHIBATh HEJb3sl.

Eciu daiin oTKpbIBaeTcsl B pexxrMe 'W', TO BCe JaHHbIe, KOTOpPbIe B HeM ObI/IM [I0 9TOTO, CTUPAKOTCH.
daiin cTaHOBUTCSA MyCThIM. EC/M He HaZlo yAasisiTh CyIecTBYOlMe B (aiijie AaHHbIe, TOT/Ia CeyeT
WCII0J/Ib30BaTh BMECTO peXXKMMa 3arvcH, PeXKuM fo3anucy ('a').

Ecnu daiin oTCyTCTBYeT, TO OTKPBITHE €ro B peXkuMe 'w' co3JacT HOBBIM (paii. BriBatoT cuTyaluy,
KOTI/la Ha/lo TapaHTUPOBAHO CO3/laTh HOBBIM (haiisi, 30ekaB CTyUYaiHOM Tepe3arycy JaHHbIX
cyllecTByoLero. B aToM ciiyuae BMecTo pexkuma 'w' ucrionb3yeTcs pexxuM ' x'. B Hem Bcerga
Co37aeTcst HOBBIH haiin Ajis 3armucy. Ecii yka3aHo UMSsI CyIeCTBYIOIEero ¢aiiia, To OymeT BbIOpOIeHO
vckioueHuve. [Totepu faHHBIX B yoKe UMerolieMcsi daiisie He MPOM30H/eT.

Ecnu npu BbI30Be open () BTOPOM apryMeHT He yKa3aH, TO (aii/l OTKPbIBAeTCsl B Pe)KMMe UTeHUs KaK
TeKCTOBBIN (aii1. YToObI OTKPHITH (haiis Kak OalTOBBIM, JOTIOMHUTEBHO K OyKBe pexkruMa
yTeHus1/3anucu JobasmsieTcss cuMBon 'b'. BykBa 't' ob6o3HauaeT TeKCTOBbIH (aiti. [T0CKOIBKY 3TO
TUM (haiisa 1Mo yMO/TYaHHIO, TO OOBIYHO ee He YKa3bIBaloT.
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Hesb3s yKa3biBaTh TOMBKO THII (haiisia, TO eCcTh open("ums_daiina", 'b') ecTh ommbKa, Jaxke eciiu
(aiin oTKpbIBaeTcs Ha uTeHue. [TpaBunbHO — open("ums_¢aiina", 'rb'). TonbKo TeKCTOBbIe (haiibi
MbI MOKEM OTKDBITb KOMaH101 open ("umsi_¢aiina" ), moromy uTo 1 't' ¥ 't' moApa3yMeBarOTCs T0-
YMOJTYaHUIO.

dynkuus open () Bo3Bpaiaet 00beKT (aiiioBoro Tura. Ero Hazo mbo cpasy cBsi3aTh C iepeMeHHOMH,
YyT0OBI HE TIOTepsiTh, MO0 Cpa3y MPOUMTATh.

UteHue chaitna

C nomotipto datinoBoro Metoza read () MO)KHO MPOUUTATh (Daii/T LIeJTMKOM WUJTH TOMBKO OTpejie/ieHHOe
KomuecTBo OaiT. ITycTb y Hac uMeeTcs aiin data.txt C TaKUM COJIePKUMBIM:

one - 1 -1

two - 2 - II
three - 3 - III
four - 4 - IV
five - 5 - V

OTKpoeM ero v nournTaeMm:

>>> f1 = open('data.txt')

>>> fl.read(10)

'one - 1 - '

>>> fl.read()

"IN\ntwo - 2 - II\nthree - 3 - III\nfour - 4 - IV\nfive - 5 - VAn'
>>> fl.read()

>>> type(fl.read())

<class 'str'>

CHauaJia CYMTBLIBAIOTCSI TIepBble [IecsiTb 0aiTOB, KOTOPbIe paBHbI 1eCATH CUMBOJIaM. DTO He OWHAapHBIN
(baiis, HO MBI BCe PaBHO MO>KeM UuTaTh 110 Oaiitam. [Tocsenyrommuii BeI30B read() CUMTHIBAaeT BeCh
ocraBimiics TeKcT. [Tocse 3Toro 06wekT ¢aitioBoro Tvrma f1 CTaHOBUTCS TTYCThIM.

3ameTuMm, uTO MeTOZ read () BO3BpalljaeT CTPOKY, M UTO KOHeL| CTPOKM CUUThIBaeTCs Kak '\n'.
st TOro, 4yToOBI UMTaTH (Paiia MOCTPOYHO CyllecTBYeT MeToA readline():

>>> f1 = open('data.txt"')
>>> fl.readline()

'one - 1 - I\n'

>>> fl.readline()

"two - 2 - II\n'

>>> f1.readline()

'three - 3 — III\n'

Metop readlines () cuuThIBaeT Cpa3y BCe CTPOKH U CO3[aeT CIIUCOK:

>>> f1 = open('data.txt"')
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>>> fl.readlines()
['one - 1 - I\n', 'two - 2 - II\n', 'three - 3 - III\n', 'four - 4 - IV\n', 'five
- 5 - V\n']

OO6bekT (haiisioBOro THIA OTHOCUTCS K UTepaTopaM. M3 Takux 00beKTOB IPOUCXOJUT
rocsiefioBaTe/lbHOe U3BeueHre 31eMeHTOB. [103ToMy CUUTHIBATh JaHHbIE U3 HUX MOXKHO Cpa3y B LIUKJ/Ie
6e3 KCoMb30BaHUsS METOZIOB UTEHMS:

>>> for i in open('data.txt'):
print(i)

one - 1 -1

two - 2 - II

three - 3 - III

four - 4 - IV

five - 5 -V

>>>

37ech IpH BbIBO/|e HAOMIOAAIOTCS TUIITHKUE My CThle CTPOKH. DyHKIMs print () mpeobpasyet '\n' B
riepexo7i Ha HOBYHO CTPOKY. K 3ToMy 100aB/sieT CBOIt Mepexof; Ha HOBYIO CTPOKY. CO37aiuM CIHCOK
CTPOK ¢haiina 6e3 '\n':

>>> nums = []
>>> for i in open('data.txt'):
nums.append(i[:-1])

>>> nums
['one - 1 - 1I', '"two - 2 - II', 'three - 3 - III', 'four - 4 - 1IV', 'five - 5 -
V']

[TepemMeHHO# i MpHCBanUBaeTCs ouepeiHast CTPoKa (atina. Mbl 6epeM ee cpe3 OT Havasia /I0 MOC/IeIHero
CHMMBOJIa, He BKJItouas ero. Ciaenyetr UMeTh B BUAY, UTO '\n' 3TO OAUH CMMBOJI, a He JBa.

3anucb B chainn

3anuch B ¢hali BBITIOMHSIETCS C IOMOIIbI0 MeToloB Write() uwritelines( ). Bo BTopoii MoxHO
riepeaTtb CTPYKTYPY AaHHbBIX:

>>> 1 = ['tree', 'four']

>>> f2 = open('newdata.txt', 'w')
>>> f2.write('one')

3

>>> f2.write(' two')

4
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>>> f2.writelines(1)

Metop write () BO3BpalljaeT KOJIMUeCTBO 3allMCaHHbIX CUMBOJIOB.

3akpbiTue thanna

[Tocse Toro kak paborta c (aiisioM 3aKOHUeHa, Ba>KHO He 3a0bIBaTh €ro 3aKphiTh, YUTOOBI 0CBOOOUTD
MecTo B namsiTH. [lenaeTcs 3To ¢ nomotipio ¢aitioBoro Merozia close (). CBoiicTBo (aiinoBoro
obbekTa ¢ losed M03BoJIsSIeT MPOBEPUTD 3aKPhIT JIU (haiil.

>>> f1l.close()
>>> f1.closed
True

>>> f2.closed
False

Ecmu ¢aiin oTkpeiBaeTcs B 3arosioBke ukiaa (for i in open('fname')), To BUgUMO
WHTEPTIPETAaTOpP ero 3aKpbIBaeT MPU 3aBepIIeHUH PabOThI I[UK/Ia WX Yepe3 KaKoe-TO BpeMsl.

lNMpakTunyeckas padora

1. CospatiiTe ¢aiin data.txt mo obpasiuy ypoka. Hanmimre rporpaMmy, KOTopasi OTKPLIBaeT 3TOT
(haiis Ha uTeHHe, MOCTPOYHO CUMTHIBAET M3 HEro JiaHHbIe U 3alyChiBaeT CTPOKHU B IPYToit (aiin
(dataRu.txt), 3aMeHsIsl aHIVIMHACKHE YMC/TUTe/TbHbIe PYCCKUMU, KOTOPbIe COZIepP>KaTcs B CITUCKe
(["ogun", "gea", "Tpu", "ueTbipe", "nATb"]), onpezeneHHOM A0 OTKPBITUS (aiilyoB.

2. Co3spaiite daitr nums.txt, cofepsKaliyii HeCKOJIbKO UMCeT, 3alTMCaHHbBIX uepe3 rpober.
Hamuimmre nporpaMmy, KOTopasi TIOACYMTHIBAET W BLIBOAUT Ha SKPaH OOIIy0 CyMMYy UKCer,
XpaHsIIMXCs B 5TOM (aiisne.

NUTtorn kypca "Python. BBegeHue B nporpammMmupoBaHue”

B 3TOM KypCe Mbl M3y4W/M OCHOBBI CTPYKTYPHOI'O POrPaMMHUPOBAHMUS, a B KaueCTBe MHCTPYMEHTa
VICTI0/Ib30Ba/I COBPeMeHHbIN U oMy isipHbIi s13bIK Python. Taxoke Ob1/ M3y4eHb! ero HEKOTOpbIe
crierrUeckrie 0COOEHHOCTH, UTO Hen30eXXHO, TakK Kak JIF000i S3bIK IPOrpPaMMHUPOBaHUsST YeM-TO
OT/IMYaeTCs OT BCeX ocTanbHbIX. OfiHaKo 6a30Bble PUHLIMIIBI 3a4aCTYH0 OCTAl0TCs OOIIMMHU.

[ToaBOASt UTOTU BCTIOMHUM Y 0000IIMM M3y4eHHbI MaTepyat.
B Kypce ObH pacCMOTpeHBI C/IeAyIoIIye BCTPOeHHbIe THTIBI JaHHBIX:

1. int — yesble yncia
2. float — umcna c r/1aBaroIei Toukol (IpoOHbIe)

3. str — cTpoku
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4. list — crivcku
5. tuple — KopTexu

6. dict — csioBapu

7. (alisioBbie TUIIbI

B Python y moaysneii v QyHKIMI TakKe UMeeTCsl CBOUM THI JaHHbIX. XOTsS UX CKOpee CiefyeT
paccMaTpuBaTh Kak Ba)KHbIM 3/1eMEHT CTPYKTYpPHOI'O [IPOrpaMMUPOBaHUSI.

®dyHKUMY OBIBAIOT BCTPOEHHBIMHU B SI3BIK, U3 MOAY/Iel CTaHAAPTHON OMOIMOTeKH, M3 CTOPOHHUX
6ubmoTeK, a TaKKe M0/b30BaTe/IbCKUMU, TO €CTh OTpe/iesisieMbIMUA CaMUM TIPHK/IaJHBIM
nporpaMMucToM. To ke camoe KacaeTcs U KJ1acCoB (TUMOB JJaHHBIX). PyHKIMH, TPUHA//IeXKale
K/accam U ux 00beKTaM, Ha3bIBalOTCSI METOJ[aMU.

(I)YHKL[I/II/I MO3BOJIAKOT pa34e/IUTh IIPOrpaMMy Hd JIOTUUYECKH 3aBepLI€HHbIE YaCTH, KaXK1dd N3 KOTOPBIX
BBITIO/THAET CBOXO IOoA3d4auy. Opl" dHH3aluA CI)YHKL[I/Iﬁ B MOAYJ/IM [iejIa€T UX B CBOEM pOJie MOGI/I]’ILHBIMI/I,
TO €CThb [ideT BO3MOXHOCTE MCII0/Ib30BATh UX B ADPYTUX IMPOrpaMMax U APYTYMHU JIFOAbMH.

Cyl111eCTBYIOT JiBe K/ItOUeBble yTpaB/isitoliie KOHCTPYKIMU — 3TO BeTB/IeHWe U LUK/, B Python
BeTBJ/IeHHEe pPeasi3yeTcs TOJBKO YCIOBHBIM oriepaTtopoM if u ero paciivpeHHbIMU Bepcusivi if-else u

if-elif-...-else. B npyrux s3pikax, kpome if, BcTpeuaetcs orneparop switch-case. Ero npunsito

Ha3bIBATh HE CTOJILKO YC/IOBHBIM OII€PaTOPOM, CKOJIBKO IT€pEKJ/IIoUdTe/IeM.

B Python ectb /iBa Tuma LUK/IOB — while u for. B nukse for BbITO/HSETCS TIepeOOp /1eMEHTOB

CTPYKTYP [IaHHBIX W/IA TIOC/Ie/IOBATE/IbHOE U3B/IeUeHHe 3/IeMEeHTOB U3 00beKTOB-UTepaTopoB. B Python
HeT Bapualuu for Kak I[UK/Ia CO CYUeTYUKOM. XOTs B sI3bIKe POrpaMMHUPOBaHust Java ecTh 06e

Pa3HOBHUAHOCTHU for.B psaae APYTUX A3bIKOB LTUKJI for — 3TO UCKIFOUUTE/IBHO OUKJT CO CHETUMKOM.

B nporpammax MOTyT BO3HMKATh OIIMOKM W UCK/TFOUMTE/bHBIe CUTYalUH, HapyIIaolie HOpMa/TbHbIHI
XOZ, BbIITO/IHeHUs. IIporpaMMUCT 0/KeH yMeTb UX NpeAlyCMOTPeTh U BHeIpUTL "KojA-TiepexBaTuuk'. B
Python nckmouenus: 06pabaTbiBatOTCs C IOMOIIIBIO OTlepaTopa try-except, KOTOPbIH TakKe cieflyeT
OTHECTH K YIIPaBJISIOLIUM KOHCTPYKLUAM. CiielyeT OTMETUTb, UTO B KPYITHBIX IIPOeKTax
TeCTUPOBaHMeM IIpOorpaMM 3aHUMAKOTCs OTe/IbHbIe JIF04U, KOTOPBIX Ha3bIBaltOT TeCTepaMH.

Ecsu BBl U3y4asiu JaHHBIN KYPC C 1ie/IbI0 TIOATOTOBKH K 9K3aMeHY 110 UH(OpMaTHKe, TO CIeAyIOIii
3Tarl — 3TO HAYUUTHCS PelliaTh 3a/lauM 110 MPOrPaMMHUPOBAHHIO, U3YUUTh OCHOBHBIE aJITOPUTMBI.

Ecnu Baiiia 1jesib — MO3HAKOMUTBCSI C TPOrPaMMUPOBaHKeM ITy0)ke, BOSMOYKHO CTaTh Ha MyTh
npoeCcCHOHATBHOTO POrPaMMUCTa, TO CeAYIOIIMH 1ar — 3TO0 00 beKTHO-OPUEHTUPOBAHHOE
nporpammupoBanye (OOII). [lanHast mapaiMrma rpoyHo 060CHOBaIach M HallljIa IIMPOKOe
pacnpocTtpaHenre. CoppeMeHHOe nporpaMMupoBadue 6e3 OOIT He MBICTUMO.

B ocnoBe OOII niexar Bce Te >kKe TUIIbI JAHHBIX, (PYHKLMU U YIIPaB/siioliyie KOHCTPYKLIMHU, KOTOpbIe
M3Yy4aloTCs B PaMKaX CTPYKTypHoro rnporpamMmupoBanus. OgHako OOII uzet fasnbiie, 00beAuHSET
JlAHHBIE U QYHKIMY B 00BEKTBI, MeX/y KOTOPBIMU OPTaHU3YeTCsl B3auMo/ieiicTBHe. 37ech Oobliie
abcTpakiyy U 1ofobust peanbHOMY MUPY.
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JOITIO/THUTEJIBHBIE YPOKHA

Ypok 25. Ocob6eHHOCTN paboThl onepaTopoB and n or

B YPOKe I1p0 JIOrh4eCKre Oorepdaropsbl OB1/I0 CKas3aHo, UTo and U or BBIUUC/IAIOT CTOsALIee CIIpdBa

BbIpa)KeHHe, TOJIbKO eC/IU T10 JIEBOMY ellle He siCeH pe3y/IbTaT BCero BbIpaKeHHsl.

B ciiyuae and, ecv miepBbIi oriepaH;] BO3BpalllaeT JIoXKb, TO BCe BbIpayKeHHe OyzeT JI0XKHO,

HEe3aBHMCHUMO OT 3HAU€HHA BTOPOI'oO OrepaHzd, I03TOMY BbIUMC/IATb BTOpOﬁ CMBICJ/Id HeT.

B Clly4dae or, eCJ/Iv repBoe BbIpa>Ke€HKE BO3BPALlld€T UCTUHY, TO BTOPO€ HE UMEET CMbIC/Id BbIYNC/IATD,

TaK KakK BCe CJIOKHOE JIOTHUeCKOe BhIpa)KeHHe BCe PaBHO Oy/leT NCTUHHBIM.

Takoe cokpallleHHOe BbIUMC/IeHHe eCThb He TONBKO B [TUTOHe, HO U psifie APYrUX S13bIKOB
nporpammupoBanusi. OpHako B Python ectb ofHa ocobenHasi ¢puua, cBsi3aHHasi € TeM, 4TO and U or
MO>KHO MCIT0/Th30BaTh He TOJILKO 110 OTHOLIEHHIO K JIOTMYeCKUM OfepaH/jaM, a BOoOIIe K JTF00bIM
tunam. [1py 3ToM THI pe3ysibTaTa MoOXKeT ObITh He OyseBblit. U oTCro/ja BbiTeKaeT, UTo and U or He

COBCEeM JIOTMYeCKHe OIeparopkl.
Knaccuka »xanpa:

>>> a = 10

>>> p 0

>>>a >band b > 0
False

>>> a > b and b >= 0
True

[Mo-cyTu 31ech B 000MX C/Tyyasix HaM BO3BPAIIAeTCs pe3y/ibTaT BEIYUCIEHHs BTOPOTro ornepaH/a. Ecim
ObI 11epBbIi (2 > b) GBI TOXKHBIM, MbI ObI /10 BTOPOT0 BooOIIIe He foiuid. Python BepHyn 61 Ham
pe3y/IbTaT BbIYMC/IEHUS TIEPBOTO BhIPA)KeHUsI, KOTOPBIH ObLT ObI Bceria False. DTO MPaBUIIO

HCII0/Ib3yeTCd U B C/Iydae JaHHBIX APYTUX TUIIOB.

>>> a = 10
>>> ph = 5
>>> a and b
5

>>> b and a
10

>>> 0 and b
0

Ecnum 6b1 3meck and paboTan kKak HOpMaJTbHBIN JIOTHYe CKUI OTIepaTop, MbI Obl B IBYX C/Ty4asix

NoJlyun/id True U B iocsiegHeM False. IToromy uto v 5 1 10 — 310 MCTHHBL, 0 — JIOXKb.

OpHako and BO3BpalljaeT HaM CaMH JIaHHbIe U JieslaeT 3TO 10 C/le/lytoleMy NpaBU/ly: ec/iv repBblid

orepaH/i UCTMHA, TO BepHYTh 3HaUeHHe BTOPOTO, He BayKHO Kakoe OHO. Ec/u repBbIii onepaH/, 10)Kb, TO
€ro v BepHYTb.
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To ecTh and ¥ or OLIEHWBAIOT JJaHHbIE C TOUKU 3peHuUst Oy/IeBOTO THTIA, HO BO3BPAIl[aeT CaMH JJaHHBIe.

ByneB Tvn yMilIb TOT/A SIB/ISIETCS Pe3y/IbTaTOM OMepaLiiy, Korja CaMu OriepaHzbl JatoT OysieB THIL.
[Tpruem MO)XHO KOMOMHHUPOBATh Pa3HbIe TUITBI IAHHBIX:

>>> [] and 'hi'

[]
>>> 'hi' and [1,2,3]

[1, 2, 3]

>>> 'hi' and False
False

>>> True and 'hi'
Thi'

B citydae ¢ or pe3ysbTar 3THUX )Ke BbIpaKeHUH Oy/ieT BBIT/IAETh TaK:

>>> [] or 'hi'

"hi'

>>> 'hi' or [1,2,3]
"hi'

>>> 'hi' or False
"hi'

>>> True or 'hi'
True

ITo BTOpOTO BbIpa)KeHHUSI MbI [JOXOJJUM TOJIbKO B C/Tyuae, eC/ivd TiepBoe JIOXKHO. V1 He3aBUCHMO OT TOTO,
YTO TaM BO BTOPOM (BO3MOKHO TOXKe JIOXKb), 3TO BTOPO€e BO3BpAI[aeTCs:

>>> [] or "'

lNMpakTnueckasn padéora

1. Hamuiuwvte 0fHY CTPOUKY KOZla, B KOTOPOM Y T10JIb30BaTesIst 3arpaliiBaeTcs CTpoka. Eciv oH
HUYEro He BBOJUT U HakuMaeT Enter, TO COOTBeTCTBYIOLLIeH ITepeMeHHOM NPUCBAaUBAeTCsl BAMU
3a/laHHasi CTPOKa M0-YMOJ/IUaHHUHO.

2. Hamnuymmre nporpaMmMy, B KOTOpPOM MPOBEPSIeTCsl, COAEP)KUTCS /1M BBeJleHHOe 3HaueHre B
crnivicke. Ecny oHO He coflep>KUTCS, TPOMCXOAUT BbIXOJ, U3 Nporpammsbl. [IpoBepKy U BbIXO/,
3aruuInTe B OJHY CTPOKY.

Ypok 26. MHO)XecTBa

MHoxkecTBa — 3TO ellje 0JjHa BCTpoeHHas B Python c/io)kHasi CTpyKTypa [JaHHbIX U3 pa3psi/ja KOJIeKLWH,
HapsJy CO CIMCKaMH, CJI0BapsIMU M KOpTe)kaMu. MHO)KeCTBO HeyIopsiZloueHHO KakK C/I0Baphb,
M3MEeHYMBO Kak CJIOBAapb U CIUCOK, COAEPKUT MPOCTO 3/IeMEeHTHI KaK CITMCOK U KOPTEX, a He Tapbl
K/l0Y : 3HaYEeHWe Kak C/10Baphb.
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OC00eHHOCTHI0 MHOXKECTBA SIB/IAETCS YHUKA/TbHOCTh Ka)XK/I0T0 ee 31eMeHTa. [[pyriMu ClioBaMu, B
CITHCKe MOXKeT OBITh [JBa 371IeMeHTa CO 3HaueHueM, ckakeM, 100, a BO MHO)KeCTBe Takoro ObITh He
MOJKeT.

[ToHsiTHe MHOXKeCTB MPUILLIO U3 MaTeMaTUKK. Takxke Mpe/cTaB/eHre 0 MHOXKeCTBaX UCIO/b3yHOT B
KoMITbloTepHOM Tpaduke. CylijeCTBYIOT TpU 6a30BbIe orepaiiyii, KOTOpbie BBITIOHSIOT Haf
MHOXXeCTBaMH. JT0 00beJUHeHue, repecedeHre U pa3HOCTb.

[Homnyctum, y Bac ecTb ABe QUrypbl, KakJast TOUKa KOTOPbIX OMMUCHIBAETCSI KOOpAUHaTaMu. Kaxas
(urypa oripe/iesisieTcsi CBOMM MHOKeCTBOM Touek. [Ipu 00beJMHeHNH 3THUX (GUTYDP BO MHOXKECTBO
TIOTIaZly T BCe TOUKU 000X (GUryp, HO et PUryphl TiepeKphIBa/IMCh, TO TOUKU 00/1aCTH MepeKphITHS B
pe3y/IbTUPYIOIeM MHO)KeCTBe OyyT Mpe/iCTaB/IeHbI B €IMHCTBEHHOM YHUCTIE.

B ciiyuae nepeceueHys B pe3y/IbTHPYHOLLiee MHOXKECTBO IOMAaZyT TOJIBKO TOUKU, KOTOpbIE €CTh U y
nepBoi GUTypbI U Y BTOpoU. [IpyrumMu c/ioBaMH, WX 00/1aCTh TIePeKPBITHSI.

[1py HaxOKeHUU Pa3HOCTU MHOXXECTB UMeeT 3HaueHue, UTO 13 Uero BeluuTaeTcs. B utorosoe
MHO>KeCTBO I10TIa/Ial0T BCe TOUKH "yMeHbIlIaeMOro", UCK/ItoUasi Te, KOTOphIe SB/SIOTCS OOIIMMU C
"BBLIUUTACMBIM'.

B si3bike nnporpamMmupoBanus Python n3meHsiemoe MHOXeCTBO MOXKHO CO37iaTh ByMsl criocobamu. Bo-
TepBbIX, B QUIYPHBIX CKOOKaX TMepeurc/iuTh uepe3 3arsTylo 3/ieMeHThl. Bo BTOPBIX, BbI3BAaTh
BCTPOEHHYI0 (yHKLMIO set ().

>>>a = {1, 2, 3, 4, 1}
>>> a

{1, 2, 3, 4}

>>> b = [1, 2, 3]

>>> b = set(b)

>>> D

{1, 2, 3}

>>> ¢ = set(1, 2, 3)
Traceback (most recent call last):
File "<stdin>", 1line 1, in <module>
TypeError: set expected at most 1 arguments, got 3
>>> set('abc')
{'b', 'c', 'a'}
>>> set([1,2,4])
{1, 2, 4}

OO6paTuTe BHUMaHHe, BO MHOYKECTBE @ y’Ke HeT TOBTOpa eAAMHULIbL. B set () MoXXHO TiepeiaBaTh
TOJILKO UT€PUPYEMBIi OOBEKT, a He MePeYUC/IsTb CaMH 31eMeHTHI.

[l71s1 oniepaniyii HaJ MHOXKeCTBaMH eCTb CIieliha/ibHble MeTO/Ibl, OHAKO TaKKe MOXKHO UCI0/Ib30BaTh
3HaKH, Tipe/iHa3HaueHHbIe B Python 717151 MOGUTOBLIX Omepanyii Hafl, YMCIaMH, ¥ 3HaK MUHYC. B ciydae
MHOKECTB 3T Orepaly 0003HavaroT Ciefyrolee:

* | — oObeaMHEHHE MHOXKECTB,
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& — repeceueHue,

- — PasHOCTb,

A — CMMMeTpUUeCKasi pa3HOCTb.

>>>a = {(1,2),
>>> b = {(0,0),
>>>a | b

{(1, 2), (o, 1),
>>> a & b

{(e, 1), (2, 0)}
>>> a - b

{(1, 2), (3, 4)}
>>> b - a

{(e, 2), (o, 0),
>>> a N b

{(1, 2), (o, 0),

(3,4), (2,0), (0,1)}
(6,1), (2,0), (6,2), (1,1)}

(e, 0), (0, 2), (2, 0), (3, 4), (1, 1)}

(1, 1)}

(6, 2), (3, 4), (1, 1)}

B ciiyuae ciMMeTprUYecKoil pa3HOCTH MCK/TFOUAOTCs COBIA/AkOIIHe 3/1IeMeHThI.

3TO e C MOMOIIIbIO BbI30Ba CAMUX METO/OB:

>>> a.union(b)

{(1, 2), (o, 1), (6, ©), (0, 2), (2, 0), (3, 4), (1, 1)}
>>> a.intersection(b)

{(e, 1), (2, 0)}

>>> a.difference(b)

{(1, 2), (3, 4)}

>>> a.symmetric_difference(b)

{(1, 2), (o, 0), (6, 2), (3, 4), (1, 1)}

Bce MeTofpl 06BeKTa THUITa set MOXKHO ITOCMOTPeTh KoMaH/Io# dir (set).

MHO)KECTBEI, TdKXKe KdK JpyTrue KOJUIEKIIHUHU, TTI040€PKUBAKOT OIlepaLivio in — IIPOBEPKY Hd BXOXAEHHUE

3/1eMeHTa B CTPYKTYPY.

>>> (0,0) in a
False
>>> (0,0) in b

True

>>> (0,0) not in b
False

MNMpakTnueckasn paéora

MHOKeCTBO Kak CTPYKTYpa AdHHBIX MOAXOAUT [1/id XPAHEHUA CITMCKa TEros. Ecnu nonb3oBaTenb

BBOZUT HOBBIH TeT, OH ZI00aB/IsIeTCSI BO MHOXKECTBO. EC/T BBOJUT Ter, KOTOPBIH Y>Ke eCTh BO
MHOKeCTBe, TyO/TMPOBaHNS He TIPOH30M/eT.
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HaruiiiiTe mporpammy, B KOTOPO# 10JTb30BaTe b BBOAUT C/I0Ba. EC/iM C/IOBO /10 3TOr0 He BBOAU/IOCH,
OHO /100aB/IAETCsI KO MHOXeCTBY. EC/IH CIOBO yrKe ObLJIO BBEIEHO paHee, TO T0JIhb30BaTe/Ib MOTyYaeT
coobr1rieHue "yxe ecTh".

Ypok 27. MaTtpuubl

B nporpamMMypoBaHu# MaTpULlaMHi 0OBIYHO Ha3bIBAIOT AByMEPHbIE MAaCCUBHI. [|ByMepHbIe — 3HAUUT,
Ka)K/IbIi 3/IeMEeHT MacCHBa CaM Ipe/iCTaB/isieT U3 cebsi MacCHB. DTH BJIOKeHHbIE MaCCHBBI 0OBIUHO
OZJHOMepHbIe, NHave NPUeTCsI TOBOPUTh O TPeXMEePHBIX W/IM MHOTOMEpPHBIX MaTpuLiax.

ITpu 3TOM BCe BIOKeHHbIe MaCCUBBI JOJDKHBI UMETh OIMHAKOBYIO APYT C IPYTOM JJIMHY, IOTOMY UTO
MaTpULy 00BIYHO TIPE/ICTAB/ISIOT B BH/Ie TTPaBU/ILHOTO TPSIMOYTO/IbHUKA, TO €CTh IIPUBBIYHOM
JBYMEPHOU TaO/UIIbI, B KOTOPOH BCe CTPOKU PaBHBI MEXy CO0OI 10 AJTiHe.

Pa3MepHOCTb TaG]’II/IL[bI, HU3MePAETCSA KOJIMYeCTBOM CTPOK U CTOJI6L[OB. B rnepeBoje Ha A3bIK MaTPHL]
KO/JIMYEeCTBO CTPOK — 3TO KOJIMYECTBO B/IOKEHHBIX MdCCHUBOB, KOJIMYECTBO CTOJ'I6L[OB — 3TO KOJ/INYeCTBO
3JIEMEHTOB B OJHOM BJ/IO’KEHHOM MdCCHBeE.

[Tockonbky B Python HeT BCTpoeHHOTO B $13bIK TUIIA JJaHHBIX "MacCHB', a eCTb BO MHOTOM ITOXOKUM
"crmcoK", TO ¥ MaTpuLipl OyzieM cTpouTh U3 cnvcka. [IycTs Ham Hy)KHa MaTpuiia 3x4 U3 CyJ4aiHbIX
ymces. IIporpamma ee reHepaljy 4 BbIBOZIa HA SKPaH MOJKET BbIIVIS/IETh TakK:

from random import randint

N =3

M=4

a =[]

for i in range(N):
b =[]
for j in range(M):

b.append(randint(1,99))

a.append(b)

print(a, end='\n\n")

for i in range(N):
for j in range(M):
print("%s3d" % a[il[j], end="'")
print()

Pesysbrar:

[[38, 21, 71, 71], [7, 68, 74, 72], [23, 98, 60, 44]]

38 21 71 71
7 68 74 72
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23 98 60 44

CHaua/ia MbI BBIBOAWM MaTpPHULy B OJJHY CTPOKY, NCK/TFOUUTE/IBHO YTOOBI I[10KAa3dTbh, KaK JdHHbIE
XPaHATCA B CIIMCKE.

OOGpaiijeHKe K 3/1eMeHTaM MaTpPULIbI TPOMCXOUT uepe3 UxX uHzekchl. CHauaa yKa3blBaeTCsi HOMep
CTPOKH, 3aTeM HoMmep cTosb1ia. Tak, 4ToObI B IpUMepe Bhilllie U3B/I€Ub UKC/IO 7, Haflo HaliCaTh
BbIpa)keHUe a[1] [0], MOTOMY UTO UMC/IO 7 HaXOJUTCSI BO BTOPOM CTPOKe, Yell UHeKC 1, U B TIepPBOM
crosnbie, ueit uHzgekc 0.

B Python u3-3a Bo3MoxxHOCTel 1TMK/Ia for He 006s13aTeTbHO TI0/Th30BaThCsI MHAEKCAMU TPH

BBITIO/IHEHHUH Hepe6opa. ]_[I/IKJ'I BBIBO/ZIa HA 5KPAdH MOYKET BBITVIAAETb U TaK:

for i in a:
for j in 1i:
print("%3d" % j, end='")
print()

3mech Mbl M3B/IeKaeM CHadajia ouepeJHOM Crivcok u3 d. [Tocie mepeGrpaeM 3TOT B/IOXKEHHBIM CTIMCOK
BO BJIOJKEHHOM LUIKJI€.

HpI/I N3yUEeHUH TIPpOrpaMMHUPOBaHNs, KOrJad Ae/10 AOXOOUT A0 MATPHL], TO pdCCMATPUBAETCA MHO>Ke€CTBO
3d/1da4: Ha HaxXOoXKIAeHHne Oorpe/ie/IeHHbIX 3/IEMEHTOB, BBIUKMC/IeHrMe CyMM, CODTHUPOBKY U TOMY HOAO6HOE.
B ocHOBHOM 3TH 3d/id4uM CBA3dHBI C Hepe6op0M 9JIEMeHTOB TO TdK, TO 3TdK. B PythOH MHOroe
yrpoiidaeTcd B CBA3U C Ha/IMUUEM BCTPOEHHBIX Cl)YHKL[I/Iﬁ U METOO0B. XOTSI HUKTO He MeIllaeT
HCIO0J/Ib30BATh U U3yUdThb K/IdCCUUECKHE a/ITOPUTMBI.

[TycTh HaZlO OTCOPTUPOBATH /IeMEeHThI CTPOK MaTpHlibl. MOXXHO BOCITO/b30BaThCSl OJHUM K3
aZIrOpUTMOB COPTHMPOBKM, HarlpuMep, MeTO/IOM ITy3bIpbKa:

from random import randint
N=3
M=14

# QYHKUMA BbIBOfA MaTpulbl Ha SKPaH
def output matrix(matrix):
for row in matrix:
for item in row:
print("%3d" % item, end='")
print()

# 3aroJsIHeHne MarTtpuLbl
a =[]
for i in range(N):
b =[]
for j in range(M):
b.append(randint(1,99))
a.append(b)
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# BbIBOO MaTpuubl JO COPTUPOBKH
output matrix(a)
print()

# COPTUPOBKA B CTPOKax Martpulsl
for i in range(N):
for j in range(M-1):
for k in range(M-j-1):
if a[ill[k] > a[il[k+1]:
alil[k], ali]ll[k+1] = a[i][k+1], ali][k]

# BbIBOL] Matpulibl 1OC/1I€ COPTUPOBKM
output matrix(a)

HPI/IMep BBITIO/THEHUSA TIPOT'PAMMBI:

67 48 51 72
14 82 64 54
98 48 18 33

48 51 67 72
14 54 64 82
18 33 48 98

C fpyroii CTOPOHBI, y CIMCKa eCTh MeToZ, Sort (), 4To yrpoiaet pelieHue nofo0Hol 3agaun. B
pe3yJibTaTe yacThb, OTBeUarollasi 3a COPTUPOBKY, MOXKeT BBIIVISIZI€Th MPOILIie:

# COPTUPOBKA B CTPOKaxX MartpuLbl
for i in range(N):
al[i].sort()

B kBagpaTHbIX Marpuiiax (y TaKUX KOJTMUECTBO CTPOK PAaBHO KOJIMUECTBY CTOJIOI[OB) BBIJIEJISIOT
JqvaroHany. ['71aBHas AaroHas b UET OT BEPXHETO JIEBOTO yIvia K HIKHeMy mpaBomy. [To6ouHast
JIMaroHab — OT BEPXHEro MPaBoro K HIKHEMY jieBOMY. [1epBbIii ¥ BTOPOI UHZEKC T060ro 3/1eMeHTa
I7IaBHOM ZiMaroHa/ M ofrHakoBble. Tak nepssiii anemeHT [0][0], Bropoit [1][1].

VH/ieKChbI KaXK/I0TO 3/1leMeHTa TT0O0UHOM iMaroHaiy B CyMMe 0JDKHBI 1aBaTh Pa3MepPHOCTh MaTpHLbI 3a
MuHyC 1 (ec/iyd UHAEKCalus UeT C Hy/s).

[01[4]

1[4
® o ( ( o
[11[3]
o ( o o ([
[ ( ® o ([
[31[1]
o "¢ o ‘o o
[4110]
o ( o o o
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Brruricnenue CYMMBGI 3/7IEMEHTOB KEDK,I[OI\/’I AraroHa/ikd BBITIO/IHAETCA 0e3 BJIOKeHHBIX LIMKJIOB:

from random import randint
N=>5

# 3arosIHdemM u cpasy BbIBOAUM
a=1[]
for 1 in range(N):
b = 1]
for j in range(N):
n = randint(1l, 9)
b.append(n)
print("%3d" % n, end='")
a.append(b)
print()

# HaxogumMm CymMmy 3J/IEMEHTOB [/1aBHOU M 0OOYHOU [AuaroHanen
diagonall = 0
diagonal2 = 0
for i in range(N):
diagonall += a[i][i]
diagonal2 += a[i][N-1-i]

print(diagonall)
print(diagonal2)

[IpuMep BBINOIHEHUS:

6 8 9 5 5
7 1 5 3 8
1 5 4 4 8
6 9 5 3 4
2 2 7 17 1
15
23

lNMpakTunyeckas padora

1. 3anmonmHUTE MaTpuLy CﬂyqaﬁHbIMH MOJIOXKUTE/IbHBIMH U OTpHLlaTe/IbHBIMH U C/IaMU. BLIBEL[I/ITE ee Ha
JKPdH TdK, yTOOBI BMECTO OTpULIATEe/IbHBIX YHCEJT CTOSJIN TIPOYEPKH, HAalIpUMEDP:

5 4 - -

2. Haiigute cymmy 3/1eMEHTOB KaXK/IOTO CTOJIOIa MaTpPHIIbI.
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Ypok 28. leHepaTopbl CNIUCKOB

B nporpamMMupoBaHuY CIIMCKXA WA MaCCUBbI — 4YaCTO WCMOJIb3yeMble CTPYKTYPhI AaHHbIX. Hepenko
Ha/0 BBINTOJIHUTH UX Tpe/iBapUTe/IbHOe 3arlo/IHeHe /ieMeHTaMu. [lesiaeTcs 3T0 € IOMOLIBIO L{MKIIA.
Harmpumep:

>>> a = []
>>> for i in range(10):
a.append(i+1)

>>> a
(1, 2, 3, 4, 5,6, 7, 8, 9, 10]

HPI/IMep 3dI10/THEHHA CJ'Iy‘—IBﬁHBIMH UHC/IaMU:

>>> import random

>>> a = []

>>> for i in range(10):
a.append(random.randint(1,50))

>>> a
[31, 16, 36, 29, 8, 28, 40, 36, 4, 19]

OpmHaxko B Python rogo6HbIe Belly MOXKHO ZiesiaTh TIPOIL[e — C TIOMOIIBI0 TeHepaTopa CIMCKa.
['eHepaTopbI CIIMCKOB OTHOCAT K TaK Ha3bIBAEMOMY ''CMHTAaKCUUeCKOMY Caxapy" si3bIKOB
MIPOTPAaMMHUPOBaHMsl. TO 3HAUUT, UTO Oe3 HUX MO)KHO OOONTUCH, UTO OKA3bIBAalOT TIPUMEPHI BhIIlIE, HO
C HUMU XKU3Hb CTAHOBUTCS eC/IU He Jierue, TO Beceriee.

CospaHue CIMCKa, CozieprKalliero HaTypasbHble Yrca [0 eCATH, C IOMOLbI0 TeHeparopa CrucKa
OyzeT BBIT/IAETh TaK:

>>> g = [i+1 for i in range(10)]
>>> a
[1, 2, 3, 4, 5,6, 7, 8, 9, 10]

[TepBoe, Ha uTO cienyeT 0OpaTUThL BHUMaHHe B BeIpakeHud [i+1 for i in range(10)], —3T0
KBaJ[paTHbIe CKOOKH, KOTOpPbIe 00paMJISIFOT BCHO KOHCTPYKILMIO. IMeHHO KBa/[paTHbIe CKOOKU TOBOPSIT
HaM, UTO CO3/IaeTCs CITHMCOK, a He YTO-TO elrle. Ec/i ucronb3oBath KpPyIvible, BbI TTOJyUUTe 00bEKT-
reHepaTop — COBCEM JIpYTyo Belllb. Eciiu ucnonb3oBath GUrypHbIe, TO TIOMYYUTCS MO0 C/I0Baph, MO0
MHOXeCTBO.

>>> b = (i+1 for i in range(10))

>>> p

<generator object <genexpr> at 0x7f03a32b4990>
>>> ¢ = {i+1 for 1 in range(10)}

>>> ¢

{1, 2, 3, 4, 5, 6, 7, 8, 9, 10}

>>> d = {str(i+1):i+1 for i in range(10)}

>>> d

114



{'1': 121, '2': 2, '3': 3, '4': 4, '5': 5, '6': 6, '7': 7, '8':8, '9':9, '10':
10}

>>> type(a), type(b), type(c), type(d)

(<class 'list'>, <class 'generator'>, <class 'set'>, <class 'dict'>)

Temnepb pa3bepeM caMmy KOHCTPYKLIMIO, HAXOASAIIYIOCS BHYTPU CKOOOK, TO ecTb i+1 for i in
range(10). B Helli MOXKHO BbI/Ie/IUTh TPU YaCTH, KOTOPbIe 3a/jaeT MPOTrPaMMMUCT, U, C/lel0BaTe/IbHO, UX
cofiep>KaHue MOKeT ObITh IPOU3BOJILHBIM. OTO

1. TO, uTO HaxoAUTCs A0 coBa for;
2. TO, YTO HaxoAUTca Mexay for u in;
3. TO, YTO HAXOAUTCS MOC/e CJIoBa in.

KiroueBbie csioBa for U in, Kak M KBaZjpaTHble CKOOKH, — HEM3MEeHHbIe 3/IeMeHTbI KOHCTPYKLIMH.

[...for...in...]

o for yka3bIBaeTCs 3/IeMEHT, KOTOPBIN OyzieT OMeIaThCsl B CIIMCOK Ha KXK/IO0W UTeparjvy [UK/Ia
for. C 3/1eMeHTOM MOXXHO TTPOM3BOIUTh KaKKe-Tu00 AeicTBus. Ecv 3TH eliCTBUS Hemb3s 3aMycaTh B

OZIHO BbIp@)KeHHe, TO OT MCII0/Ib30BaHUs FeHepaTopa CIMcKa MpuzeTcs okasaTtbcsl. C Ipyroil CTOPOHBI,
BbI MOXKETe YBH7IETh I10Jj00HOe:

>>> ¢ = [(i+1, (i+1)/2) for 1 in range(4)]
>>> C
[(1, ©.5), (2, 1.0), (3, 1.5), (4, 2.0)]

O/iHaKo 3/1eCh Ha KaXKI0H UTepaL[1H JIUILIb CO3JAaeTCsI KOPTEXK, COCTOSIIIUM 13 ZIBYX 3JIEMEHTOB.

Koncrpykius for ... in ... aHasornuHa 3aroyioBKy o0bIvHOrO 1jMK/aa for. Ha Kaykoi uTepaldy Mbl
M3B/eKaeM U3 00beKTa, yKa3aHHOTO 10cJie in, oyepeiHOM 3/IeMeHT U MPUCBarMBaeM ero rnepeMeHHOMH,

yKa3aHHOU 710 in. IIpuuem 3THUX repeMeHHBIX MOXKeT OBITh HEeCKOJTBKO:

>>> ¢

[(1, 0.5), (2, 1.0), (3, 1.5), (4, 2.0)]
>>> d = [i+]j for i, j in c]

>>> d

[1.5, 3.0, 4.5, 6.0]

B npumepe U3 CrivcKa ¢ Ha KaK/[0H UTepaLiy [IUK/Ia U3BJIeKaeTCsl OuepeJHOU KOPTeX U
aBTOMAaTUYeCKH PACMaKOBBIBAETCS TaK, UTO ero MepBbli 3/IeMeHT IPUCBauBAeTCs TIePeMeHHOH i, BTOpOi
_J.

[Tocsie in MOXKET CTOATH /000 0OBEKT, KOTOPKIN CTIOCOOEH MpeBpaIaThCs B UTEpaTop (UTepUpyeMblit

00BEeKT, HarpuMep, CITUCOK WK CTPOKA) WU CaM TI0 cebe SIBIISIOIINICS UTepaTopoM (HarpuMep,
(haiinoBeIl 0OBEKT).
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Cyl11iecTBYIOT pacIIMpeHHbIe BAPUAHThI TeHEPAaTOPOB CITUCKOB. BO-TiepBbIX, B HEM MOXET ObITb BTOPOM
(u maxke TpeTU) LMK for , BBIMOIHSOLIMK POJIb BIOKEHHOTO B MepBbIid. Bo BTOpLIX, nocie for

MOXKET CTOSITh YCJIOBHBIH oriepatop if , KOTOPBIH MPOBepsieT Ha UTO-TO /IeMeHT. DjieMeHT A00aB/sieTcs

B CITUCOK, TOJIBKO €CJIK ITPOXOAUT IIPOBEPKY.

[Tpumep c aBoliHbIM for :

>>> s1 = 'abcd'

>>> g2 = '01'

>>> [i+]j for i in s1 for j in s2]

['a®', 'al', 'be@', 'b1', 'cO', 'cli', 'de', 'd1i']
IIpumep c if:

>>> a

[1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
>>> [1 for 1 in a if i%2==0]
[2, 4, 6, 8, 10]

[Tpumep c aBoiiHbIM for u if:

>>> a [1, 2, 3]

>>> b = [4, 5, 6]

>>> [(i,j) for 1 in a for j in b if i*j <= 10]

[(1, 4), (1, 5), (1, 6), (2, 4), (2, 5)]
B aHmumiickom si3bike reHepaTopbl CIIMCKOB Ha3bIBatoT list comprehension, a reHepaTropamMu Ha3bIBatOT
OJHY U3 Pa3HOBUJHOCTEM uTepatopoB. [103ToMy He c/iefiyeT ryTaTh reHepaTophbl CIIMCKOB U
reHeparopsl. [ eHepaTop CriurcKa — 3TO BbIpaXkeHue, CHHTaKCHUYeCKasi KOHCTPYKLIKsI, KOTOpasi CO34aeT
CMMCOK. A HaCTOSIIIIUM TeHepaTop — 3TO 0ObEKT, KOTOPBIM CO3/]aeTCs FTeHePATOPHBIM BhIPaKEHHEM,

KOTOpOe TI0100HO TeHepaTopy CITMCKA, UK C TIOMOLIbI0 QYHKIUH, CcofiepyKallield HHCTPYKLMIo yield.

[eHepaTopbl — 3TO Pa3HOBUAHOCTH OOBLEKTOB-UTEPATOPOB, (GUI0CO(HI0 KOTOPBIX TPOLL{e TIOHSTh M0C/Ie
U3yueHHst 00bEKTHO-OPHEHTHPOBAHHOT'O MPOrpaMMHpOBaHusi. [103TOMy B JaHHOM KypCe TeHepaTOphI
He pacCMaTpHBarOTCS.

MNMpakTnyeckasn paéora

1. TlepenmimTe TpY MOCIeJHUX TIPUMepa U3 YpOKa C TIOMOII[bI0 00BIYHOTO [[UK/Ia for (TO ecTb

0e3 MCI0/Ib30BaHUS reHeparopoB CHI/ICKOB).

2. Hamummre reHepaTop CIMCKa, KOTOPbIM 3aro/iHseT CUCOK JaHHBIMU, KOTOPbIe BBOJUT
T0/1b30BaTe b, [Ipyroii reHepaTop CrKCKa A0/KeH Tpeobpa3oBbIBaTh JaHHbIe B uncia. Ecim
KaKoW-/In00 371eMeHT MepPBOro CIMCKa Heslb3si IIpeoOpa3oBaTh B UKCIIO, TO BO BTOPOM CITMCOK
3TOT 37IeMEeHT T0Ma/jaTh He JJ0/DKEeH.
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Ypok 29. Lambda-BblpaxxeHus

Lambda-BbipaxkeHre — 3T0 0cobasi KOHCTPYKLUS si3bIKa TIporpaMMupoBanust Python, B pesynbrare
BBITOJ/IHEHUSI KOTOPOM CO3/laeTcsi 00beKT-(PyHKLMsI, KOTOPYIO TIPUHSTO Ha3biBaTb aHOHUMHOM.

>>> a = lambda i,j: i+j
>>> def aa(i, j):
return i + j

>>> type(a), type(aa)
(<class 'function'>, <class 'function'>)

>>> a(1,2)
3
>>> aa(1,2)
3

B npumepe co3parorcs aBe (QyHKLMM, Jlearollye ofHO U To >xe. [TepBast co37jaeTcsi C IOMOILBIO
lambda-BbIpakeHusi, BTopasi — 0OBIUHBIM CITI0COO0M, C TIOMOIIBI0 MHCTPYKLMH def . TTepBbIii criocob —
3TO He TOIbKO OOJlee KOMITAKTHBIN BapUaHT 3alMCH MPOCThIX (yHKIMA. VIHorAa lambda-BeipaxkeHust
yzZio0Hee 1 TO3BOJISIIOT CO37aTh (PYHKIMH TaMm, I7e def HCI0/b30BaTh Heslb3s.

Kcraru, o6bruHast GyHKIHS, eC/Ti COAep>KUT BCETO OZJHO BhIpayKeHUeE B TeJie, MOXKeT OBbITh 3aricaHa B
OJJHY CTPOKY:

def summa(x, y): return x + vy

[Touemy lambda-¢dynkius aHonumHas? Korza ¢yHKUMs co3faeTcs ¢ momolbio def, To OHa He MOXeT
cyijecTBoBath 6e3 nmeHu. Takast GyHKIMsE 00s13aTe/IbHO CBSA3bIBAETCS C HIeHTU(HUKATOPOM,
yKa3aHHBIM B ee 3arosioBke. Tak cka3aTb, IMeeT MeCTO HesIBHOe NpUcBarBaHue. B nmpumepe Bhillle 3TO
aa.

Lambda-dyHkuuys imeHu He MeeT, B lLambda napameTpbi: BblpaXeHue HUKAKOro umeHu Het. To,
YTO MbI TTOTOM SIBHO CB$I3bIBAa€M 3Ty (YHKIIUIO C TIepPeMEeHHOM, UCK/TIOUNTE/TBHO J1e/I0 Haille. Moriu Obl
TaK He Jie/iaTh.

>>> a = (lambda i,j: i+j)(1,2)
>>> a

3

>>> (lambda i,j: i+j)(4,2)

6

34ech B IepBOM CJlyuae repeMeHHOM a MpYCBarBaeTCsl 3HaueHre, KOTopoe Bo3BpalliaeT (GyHKLUS, a He
cama ¢yHkuus. To ecTsb nsiMOa-BbIpayKeHHe BO3BpalljaeT HeMMEHOBAHHYIO (DYHKI[UIO, KOTOpasi Cpasy
BbI3bIBaeTcs. To, YTO OHa BepHY/Ia, MprcBarBaeTcsi mepeMeHHOW. Cama (yHKLMSI DU 3TOM TepsieTcsl.

[Tpumep KomieKIuu QyHKLWN:

>>> a = [(lambda i,j:i+j), (lambda i,j:i-j), (lambda i: i//2)]
>>> a[0](1,4)
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5

>>> a[1](1,4)
-3

>>> a[2](10)
5

[Tomo6Hoe ObIBaeT ynoOHO Aist TTOC/IeAyIoLeid, CBOero pozia, akeTHoi 06paboTku JaHHBIX. Eciu
WH/IEKCBI HU O UeéM He TOBOPSIT, MOXKHO MCITI0/Th30BaTh CJIOBAph:

>>> b = {'+':(lambda i,j:i+j), '-':(lambda i,j:i-j)}
>>> b['+'](1098, 325)
1423

PaccMoTpuM elje oIvH MPUMeEP, T/ie UCTIONb3YIOT JMOa-hyHKIHI0. [lonmyCcThM, Y Hac eCTh MaTpPHLIa,
KOTODPYIO Mbl XOTUM OTCOPTUPOBATh:

>>> a = [[11 10]1 [01 15]1 ['11 12]1 [31 9]]
>>> a.sort()
>>> a

[['11 12]/ [01 15]/ [11 10]/ [31 9]]

[To-ymMo/T4aHuIO COPTHUPOBKA BBIMIOHSETCS 110 TIEPBOMY 3/1EMEHTY KaKZ,0r0 BJIOYKEHHOTO CITHCKA.
YTo6bI M3MEHUTH NTPUHLUIT COPTUPOBKHU, HaZlo B MeTO/, sort () mepejaTh 3HaUeHHe JJIs 1apameTpa
key . KoHeuHO, MbI MO>KeM OTIpe/ie/TUTh 00BIYHYIO (QYHKIHMIO:

>>> def num_item(i): return i[1]
>>> a.sort(key=num_item)
>>> a

[[31 9]/ [11 10]/ ['11 12]/ [Ol 15]]
OpHako Oyzet nipoitie ¢ lambda-BbipaskeHueM:

>>> a.sort()
>>> g

[[-1, 12], [06, 15], [1, 10], [3, 9]]
>>> a.sort(key=lambda i: i[1])
>>> a

[[31 9]1 [11 10]/ ['11 12]/ [01 15]]

lNMpakTnyeckas padora

1. Cos3gaiiTe criicok yissM6/a-BbipaykeHUt. OfIHO CK/Ia/IbIBAaeT apryMeHThI, IPyroe — BLIUUTAET,
TpeTbe — YMHO)KAeT, UeTBepToe — Ie/IUT. 3aripoCuTe y I0JIb30BaTesisl [iBa YUC/a U B LIUK/Ie
"nporoHuTe" ux uepe3 Bce lambda-dyHKiuu crivcka.

2. [aH cnucok cTpok. OTCOPTUPYHTe ero CHavasa 1o rocaeJHUM OyKBam CJI0B, TIOTOM 10 JJTUHE
CJIOB.
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Ypok 30. CopTupoBKa CNMUCKOB

B Python f151 cOpTMPOBKY CITHMCKOB TIPElyCMOTPEH MeTO/, sort, TakKXKe MOXKHO UCI0/b30BaTh
BCTpoeHHY10 B Python dyHkIiuio sorted. OcHOBHasi pa3HUIla MeXKy HUMU 3aK/TFOYaeTCsl B TOM, UTO

MeTOZ, CIIMCKa COPTUPYeT CaM CIMCOK, K KOTOPOMY TIpUMeHsieTcsl (TOBOPSIT, COPTUPOBKA MPOUCXOAUT Ha
MecTe), a QyHKLMs sorted BO3BpalljaeT HOBBIM CITMCOK, OCTaB/IsIsi OPUTMHAI HeM3MeHHBIM.

>>> a = [1, -2, 0]
>>> b = [10, -20, 3]
>>> a.sort()

>>> ¢ = sorted(b)
>>> a

[-2, 0, 1]

>>> b

[10, -20, 3]

>>> ¢

[-20, 3, 10]

Kak sort, Tak 1 sorted NpUHUMAIOT apryMeHT True Wiu False IO K/TtOUy reverse. 3HaueHUe
False 3aJjaHO M0-YMO/TUaHHIO, I03TOMY COPTHPOBKA MPOUCXOJUT OT MEHbILEro K O0/bIlIeMy, TO eCTh
110 Bo3pacTaHuto. [y 0OpaTHOM COPTHPOBKH, TO €CThb TI0 YObIBAaHUIO, TTapaMeTpy reverse CeayeT

IPHUCBOUTL 3HAUE€HHE True.

>>>a = [4, 2, 5, 3]
>>> a.sort(reverse=True)
>>> g

[51 4/ 3/ 2]

Kpome 3Toro sort u sorted umetoT napametp key, KoTopoMmy rnpucBavBaeTcsi QyHKIus. O6 3Tom

YIIOMHHAJ/IOCh B IPOIIJIOM YPOKe, I'/ieé COPTHMPOBKA BBITIO/THA/IACH T10 BTOPBIM 3/IeM@HTaM BJ/IO’KEHHBIX
CITMCKOB. HPI/I 3TOM key He 00s13aTe/IbHO HCIOJIb3YETCA TOJIBKO TIPHU HA/IMUKWU BJIOKEHHBIX CITUCKOB.

>>>a =1[1, 2, 3, 4, 5, 6]
>>> sorted(a, key=lambda i: 1i%2)
[2, 4, 6, 1, 3, 5]

31ecb Mbl OTCOPTUPOBA/IU TaK, YTO CHadasia UAYT UeTHbIE 3/IeMeHThI, IOTOM HeueTHbIe.
B pe3ynbTHpyOLUii CITHCOK TTOMELArTCs 3/IeMeHTbl UICXOAHOro crrcka. OfHaKko COPTHPOBKa

TIPOMCXOJUT He B 3aBUCUMOCTH OT UX HEMOCPeJCTBEHHOI0 3HaUeHUsl, a B 3aBUCUMOCTH OT TOTO, UTO
BO3BpalliaeT (GyHKLUS, MepejaHHasi key, MpUMeHeHHasi 110 OTHOIIEHHIO K KaKJOMY 3/IeMEHTY.

B nipumepe BbIlLie, ecsid IpyUMeHUTh lambda-(yHKI[1I0 K Ka)KZIOMy 37IeMeHTY CIHMCKa-OpUruHaa, To
TIOJTYUHTCS TaKOM YCIOBHBIN criivcok: [1, 0, 1, 0, 1, 0]. On u 6yzet orcoptupoBaH. OfHAKO B CITUCOK-
pe3y/ibTaT BMeCTO 3Haue€HWI U3 YCJIOBHOTO CTIMCKA OyAyT IMO/CTaB/IeHbl CBSI3aHHbIe C HUMU 3HaueHMUsI
13 CTMCKa-OpUruHaria.
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ToT ¢akT, uTo y HaC BHYTPH CeOst OTCOPTHPOBAHBI KaK ueTHkIe (2, 4, 6), Tak 1 HeueTHbIe (1, 3, 5)
4MCJla, HUKaK He CBA3aH C BbIIIOJHEHHOW COPTUPOBKOW. JTO CBSA3aHO TOIBKO C TeM, KaK /1eMeHThI
OBbLTH 3aZlaHBI B UICXOHOM criicKe. CpaBHUTE:

>>> a = [61 4/ 1/ 5/ 3/ 2]
>>> sorted(a, key=lambda i: i%2)
(6, 4, 2, 1, 5, 3]

[TapameTpy key He 00si3aTe/TbHO TIPUCBAUBATh JIIMOa-(QyHKIHMIO. ITO MOXKeT ObITb 00bIUHas PYyHKIIUS
W [Ja’Ke BCTPOEHHas!.

>>> s = ['bb', 'd', 'cccc', 'aaa']
>>> sorted(s)

['aaa', 'bb', 'cccc', 'd']

>>> sorted(s, key=len)

['d', 'bb', 'aaa', 'cccc']

>>> sorted(s, key=len, reverse=True)
['ccee', 'aaa', 'bb', 'd']

34ech Mbl COPTUPYeM CTPOKU, KOTOPBIE M0-YMOTYaHHI0 COPTUPYIOTCS JeKcUkorpadudecku. OiHako
VCTI0/Ib3ySl BCTPOEHHYIO (YHKLMIO len, KOTOpas B JaHHOM C/Iy4ae BO3BpalljaeT JJMHY CTPOKU, Mbl
MOJKEM COPTUPOBATh B 3aBUCHMOCTH OT [I/TUHbBI CTPOK.

PaccmoTpum npumep ¢ 06b1uHOM (yHKIMeH. B mporpaMMe HIbKe CITMCOK Tpe/iCTaB/sieT coO0i

MaJieHbKYT0 0a3y faHHbIX. KaKaplii 37leMeHT COZIep>KUT CBe/IeHHsI O FOHOM CIIOPTCMeHe: MMsi, BO3pacT,
pocT u Bec. Ilosib30BaTeib MOXKeT 3aKa3aTh COPTUPOBKY 10 JTF0O0MY ITOJTIO.

def sort_col(item):
return item[int(n)]

s3]
|

[['NeTs', 10, 130, 35], ['Bacs', 11, 135, 39],
['XeHsi', 9, 120, 33], ['Awma', 10, 128, 30]]

>
1

input('CopTupoBatb no wmMeHn(0), '
'Bo3pacTy(1), pocty(2), Becy(3): ')

a.sort(key=sort_col)

for 1 in a:
print("%7s %3d %4d %3d" % (i[©], i[21], i[2], i[31))

Ecsii BbIOpaTh COPTHUPOBKY TI0 BECY, BBIBOJ] OyZIeT TaKUM:

CopTupoBaTb no umeHun(@), Bo3pacTy(l), pocTy(2), Becy(3): 3
Anva 10 128 30
XeHqa 9 120 33
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NMeta 10 130 35
Baca 11 135 39

OTpenbHO TIOCMOTPUM Ha orpefiesieHue GyHKLUU sort_col:

def sort_col(item):
return item[int(n)]

OHa nipvHUMaeT HeKUi 00BeKT item, U3B/IeKaeT U3 Hero /IeMeHT TI0f, HOMePOM N ¥ BO3BpalljaeT 3TOT
3/1eMEHT.

[Tpu ucrnonb30BaHuM sort_col B kKauecTBe 3HaUeHUs rapaMeTpa key MeToza sort CrMCKa MPOUCXOAUT
BbI30B 3TOM (DYHKLIMH 110 OTHOILIEHHUIO K Ka)KJJOMY 3/IeMeHTy CIKCKa. B JaHHOM cilydae 311:eMeHTOM
CTMCKa sIBJISIeTCS BIOXKeHHbIN CIHMCOK yCI0BHOTO (hopmara [1MMsi, BO3pacT, POCT, BeC], OH Tepe/iaeTcs B
dyskiuro. ®yHKUMSA sort_col v3BieKkaeT U3 HETO 7IeMeHT 110/, 3aZlaHHbIM HOMEPOM N U TiepeJiaeT 3TOT
3/1IeMeHT MeToZly sort. B cBoro ouepesib MeTO/, sort COPTHUPYET 3/ieMeHThl UCXOHOTO CIMCKa, UCXOAS

13 COOTBETCTBYHOIIUX 3HaUeHUM, KOTOpble BepHY/ sort_col.

3nech BMeCTo 00BIUHOM MOXKHO MCIT0/Ib30BaTh lambda-dyHKIjuro:

a.sort(key=lambda item: item[int(n)])

OpmHako ecsii TpeOyroTCst 6ostee ciiokHast 00paboTKa IaHHBIX Oe3 MOTHOLIEHHOW (hYHKIIUU He
00OMTHCE.

MNMpakTuueckaa padora

[MopaboraiiTe pHBeIeHHYIO B YPOKe ITPOrPaMMy TPO IOHBIX CTIOPTCMEHOB TaKMM 00pa3oM, UToObI
TI0/Tb30BaTe b BLIOMPAIT He TOMBKO CTOJI0EeI] COPTUPOBKH, TAaK)Ke MOT YKa3aTh TUIT COPTUPOBKHU — TI0
BO3paCTaHMIO WM YObIBAHUIO.

Ypok 31. dunbrpaumsa CnuckoB

[ToMMMO COPTUPOBKY YaCThIM /[IeHCTBHEM M0 OTHOLIEHHIO K CITMCKaM (WX APYTUM COCTaBHBIM
obwvekTam) siBsieTcs UX ¢uipTpauys. Hanpumep, Hazio yopark U3 CMcKa OTpHULIaTeIbHbIe 3HAaYeHus],
WY TTyCThbIe CTPOKH, WM OCTaBUTh B HEM TOJIbKO OOBEKTHI C OTpe/ie/IeHHBIMUA CBOHCTBAMH.

B Python ans perienust mofoOHBIX 3aja4 OCTAaTOYHO HarMcaTh HebosbInoi Kog. I[TycTs u3
CMeIIIaHHOTO CTUCKa TpebyeTcsi oTGUIBTPOBaTh TOMBKO urciia. Koz 6e3 "cuHTakcHueckoro caxapa”
OyzieT BBIT/ISIIeTh IPUMEPHO Tak:

a=|['one', 5, '"two', 4.22, 8, 'j', 0.35]
b =[]
for item in a:
if type(item) in (int, float):
b.append(item)
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print(b)
Pesysnbrar:
[5, 4.22, 8, 0.35]

BAECL q)HJIBTpaL[I/IH BBIITOJ/IHAEGTCA B NUKJIE for. HOCKOHBKy LUKJ/T JOCTAaTOYHO IPOCT, MBI MOXXEM

3dMEHMTD €ro BhIpa’KeHreM reHeparopa CIIMCKa:

a=['one', 5, 'two', 4.22, 8, 'j', 0.35]
b = [item for item in a if type(item) in (int, float)]
print(b)

Opnako 3710 He BCé. B Python ects dyHkiusi filter, KoTopasi HerocpeACTBEHHO MpeJHa3HaueHa /s

pelieHust 3a7ia4 punbTpanyu. OH NIpUHUMAaeT /iBa apryMeHTa: MepBbli — (YHKLIMIO, BTOPOU —
UTepupyeMblii 00beKT (T10c/Iefl0BaTeTbHOCTh, UTepaTop, UiK 1ojobHoe). B 1aHHOM ciydae B KauecTBe
BTOPOTO NapaMeTpa Mbl paCCMaTpUBaeM TOJIBKO CTIMCKH.

@dyHKLYS, KOTOpasi lepeJiaeTcsi epBbIM aprymeHToM B filter, BbI3bIBAaeTCsl HA KaXK/bll 3/1eMEHT
cnivcka. Ecim 3Ta hyHKIMs BO3BpalljaeT UTo yroZiHO, HO He 00beKThl None, False M MX SKBHUBAJEHThI

(0, [1, "' ¥ T 1.), TO MepeJJaHHbIN €l TEeKYILIUWA 37IeMeHT CIIMCKa TTPOXOAUT (PUIBTPALUI0, OH OCTaeTCsl.

B filter MOXXHO mepejaBaTh Kak 0OBIUHYIO, TaK U IIMOJa-pyHKIMI0. PaccMOTpyUM CHavasia pyUMep C

00BIUHOM (QyHKLIVIEH:

def numbers(item):
if type(item) in (int, float):
return True
else:
return False

a ['one', 5, '"two', 4.22, 8, 'j', 0.35]

b = filter(numbers, a)

print(list(b))

OG6parum BHUMaHWe, PyHKIHA filter BoO3BpalljaeT He CIUCOK, a UTepaTop. /s MPOCTOThI BBIBO/A

Ha 9KpaH MbI 1Tpeobpa30BbIBaeM €ro B CTIIMCOK.

B dynkium numbers mbl TiponvckiBaeM BeTKy else /151 ICHOCTH KoAa. OZIHaKO ee MOYKHO OIyCTHUTb.

def numbers(item):
if type(item) in (int, float):
return True
dunbTpanys ¥ B 3ToM ciydae Oyget paborars Takxke. [Touemy? Korzma B numbers niepesaetcst He
4KC/I0, BbIpaXKeHHe return True He BbnosHseTcs. IlomyyaeTcs, uTo (GyHKLMS HUYero He
Bo3Bpaljaet. Ha camoM fiefie B Takux Ciyuasix yHKLMs Bo3BpaljaeT o0bekT None. B cBoto ouepespb

nuist GyHkuyu filter uto None, yTo False — 3TO CUTHa/ OTOPOCHTE 37IEMEHT.
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Pa3 Tesio numbers yrpoinaercs, 3aMeHuM ee Ha lambda-¢dyHkuuro:

a=/['one', 5, '"two', 4.22, 8, 'j', 0.35]
b = filter(lambda item: type(item) in (int, float), a)
print(list(b))

Bripakenue type(item) in (int, float) noruueckoe, oHO Bo3Bpaiaet mbo True, mbo False.

®yukuys filter B KauecTBe ME€PBOr0 apryMeHTa MOKET MPUHUMATh He TOJIBKO APYTYI0 (PYyHKIHI0, HO
1 00beKT None. B 3TOM citydae 37eMeHTBI criicKa OyyT OLleHUBAThCSI CaMu TI0 ce0e Kak True WH
False (WM UX SKBUBAJIeHThI). B mpumepe HiKe 13 TIePBOTO CMIMCKA OyAyT U3bSATHI HYJ/IH, U3 BTOPOTO —

MyCTbIe CTPOKH.

= [8, -1, 0, 3, 0]
=['a', 'b', '', 'dd']
_a = filter(None, a)
f_b filter(None, b)
print(list(f_a))
print(list(f_b))

- T Q@

PesysbTar:
[81 '11 3]
[IaI, IbI, Iddl]

lNMpakTnyeckas padora

[Tonb30Baresib BBOJUT ABa HaTYPasIbHBIX UKC/Ia, TIepBoe Oosbliie BToporo. Vicmonmb3ys GyHKL0
filter, BbIBECTHM Ha 3KpaH BCe HaTypasbHble UYHC/a, KpaTHble BTOPOMY UMCJy U He TIpeBbIlIatoIIye

nepBoe. Hanipumep, 661t BBezieHs! 10 u 3. BriBoz: 3, 6, 9.
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PelweHna n nossiCHeHUA K NPakKTU4eCKNMm pa60TaM

Ypok 4. Tunbl AaHHbIX. NepeMeHHble

1. TlepemenHoii var_int mpuceoiite 3Hauenue 10, var_float - 3Hauenue 8.4, var_str - "No".
2. 3HaueHue, XpaHUMOE B IepeMeHHOMU var_int, yBennubTe B 3.5 pa3a. [lonmyueHHbIN pe3y/bTaT CBSKUTE C
repeMeHHOM var_big.
3. Vi3meHuTe 3HaueHHe, XpPaHUMOe B TiepeMeHHO# var_float, yMeHbIIIMB eTro Ha eJUHULLY, pe3y/bTaT CBSDKUTE C
TOM >Ke ITepeMeHHOH.
4. Pazgenute var_int Ha var_float, a 3atem var_big Ha var_float. Pe3y/nbTar AaHHBIX BbIDaKEHU! He
TIPUBSI3bIBaliTe HU K KAKUM TepeMeHHbBIM.
5. U3meHuTe 3HaueHue repemeHHol var_str Ha "NoNoYesYesYes". I1pu (hopMUpoBaH/Y HOBOTO 3HaYeHUsI
WCTIONb3yHTe orlepaliii KOHKaTeHal[uu ( +) ¥ MOBTOpeHust CTPOKU ( *).
6. BrbIBeuTe 3HaUEHHUS BCEX MTepeMeHHBIX.
Pemnrtenue
>>> var_int = 10
>>> var_float = 8.4
>>> var_str = 'No'
>>> var_big = var_int * 3.5
>>> var_float = var_float - 1
>>> var_int / var_float

1.3513513513513513

>>>

var_big / var_float

4.72972972972973

>>>
>>>
10

>>>
7.4
>>>

var_str = var_str * 2 + 'Yes' * 3
var_int

var_Tfloat

var_str

'"NoNoYesYesYes'

>>>

35.0

var_big

Ypok 5. BBog 1 BbIBOA, AAHHbIX

1. Hanmmure riporpammy (daiin user.py), KoTopast 3arparivsasia 66l y 0Ib30BaTe s

- ero ums (Harpumep, "What is your name?")
- Bo3pact ("How old are you?")
- MecTo xutesnbcTBa ("Where are you live?")

[Tocne sTorO BRIBOAMIA OBI TPU CTPOKU:
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"This is umsa"
"It is o3pacm"
"(S)he live in mecmo_scumenbcmea"

Pemrenue

u_name = input("What is your name? ")
old = input("How old are you? ")

live = input("Where are you live? ")
print("This is", u_name)

print("It is", old)

print("(S)he lives in ", 1live)

2. Harmurmimte riporpammy (dadin arithmetic.py), Kotopas mipe/yiaraia Obl TI0JIb30BaTes0 penmTh pumep 4 * 100 - 54,
ITotom BeIBOgM/IA OBI HAa 9KpaH MPaBUILHBIN OTBET U OTBET M0JIb30BaTes. IlomyMaiiTe, HY)KHO /U 37ieCh
1peo6pa3oBBIBAaTh CTPOKY B YHCIIO.

Penrenne

ex = input("4 * 100 - 54 = ")
print("Right answer is", 346)
print("Your answer is", ex)

[Tpeo6pa3oBbIBaTh CTPOKY, BBEIEHHYIO I10/Ib30BaTe/IeM, K YMCTy He 00s13aTelbHO, TaK KaK HUKaK/e
MareMaTHyeCcKHe orepaly C HAM, B TOM YMCJ/Ie CpaBHEHHe, He BITIOJIHSIOTCS.

3. 3ampocure y mosb30Baress yeTbipe uncia. OTAeMBHO CIOKUTE MePBbIe 1Ba U OT/e/bHO BTOPbIE /jBa. Paszgenute
TepBYI0 CYMMY Ha BTOPYI0. BeIBeZiTe pe3ysibTaT Ha 9KpaH Tak, YToObI OTBET cofiepskasl /jBe [U(PHI TIOC/Ie 3arIsToi.

Pemenue

nl = float(input())
n2 = float(input())
n3 = float(input())
n4 = float(input())

nl2 = nl1l + n2
n34 = n3 + n4
print("%.2f" % (n12/n34))

YpokK 6. J/lornyeckue BblpaXXeHUA U oneparTopbl

1. TlpuceotiTe [ByM repeMeHHBIM JTFO0bIe YKCIOBbIe 3HAUEHUS.

2. Wcnosnb3ys nepemeHHble U3 11. 1, € TOMOLBIO orieparopa and COCTaBbTe /iBa C/I0KHbBIX

JIOTUUECKHX BBIPpa’K€HHs, OAHO M3 KOTOPLIX Ad€T UCTHUHY, APYroe — J10XKb.

3. AHaJIOrM4yHO BBIMIOJIHUTE I1. 2, HO y>Ke C OI1epaTopoM or .
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Pemrenne

>>> g = 3

>>> b = 4

>>> a > 0 and b < 10
True

>>> a >b and a + b < 10
False

>>>a >bor a+b<10
True

>>> a == 0 or b ==

False

4. TlompoOy¥iTe UCTIONMB30BaTh B JIOTUUECKUX BbIPA)KEHHUSIX TlepeMeHHbIe CTPOKOBOTO THITA.
OOBsICHUTE pe3y/bTar.

Penrenne

>>> s1 = "hello"
>>> s2 = "world"
>>> s1 > s2
False

CTpOKM CpaBHHUBAIOTCS T10 cMBoJiaM. UncioBoit kof Oyksel 'h' MeHbIle Kozia 'w', moatomy "hello”
menbire "world", a He 6osbie. Ecsiv riepBble CMIMBOJIBI COBMAZAI0T, TO HAYMHAIOT CPaBHUBATHCS
BTOpbIE U TaK Jlajee:

>>> llhell > llha'l-ll
True
HpI/I HCI0J/Ib30BAHKUH JIOTUUECKHX OIePaTOpPOB and ¥ or K CTPOKaM pPe3yJ/IbTaT UMEET He 6y1'[€BbII>i, d

CTPOKOBBIU TUI:

>>> s1 and s2

'world'

>>> s1 or s2

'"hello'
31echb He TIPOMCXOAUT MOCUMBOJIBHOTO cpaBHeHus. OrniepaTtop and BO3BpalljaeT BTOPYIO CTPOKY, €C/IU
riepBasi He niycta. MHaue niepByto. OmnepaTtop or BO3BpalljaeT MepBylo, eC/u OHa He mnycTta. MHaue

BTOPYIO.

5. Hanummre mporpaMmy, KOTopast 3ampariivBajia Obl y TI0/Ib30BaTeIs 1Ba UKC/Ia U BBIBO/H/IA ObI
True W False B 3aBUCUMOCTH OT TOTO, OOJIbIIIe TIepBO€ YKCJ/I0 BTOPOTO U/IH HeT.

Penrenne

ni int(input())
n2 int(input())
print(nl > n2)
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Ypok 7. BeTtBneHue. YC/I0BHbIW oneparTop

1. Hanmmure niporpammy (daiin Takelnput.py), KOTopas IPOCKT MO/IB30BATE/Is UTO-HUOY/[L BBECTH C K/IaBUATYPHIL.
Ec/iv oH BBOAUT Kakue-HUOY/Ib JaHHbIe, TO Ha SKpaHe JO/DKHO BhIBOAUTHLCS coobienue "OK". Ecii oH He BBOAUT
JlaHHbIe, a MPOCTO HakumaeT Enter, To mporpaMMa HUYero He BBIBOAUT Ha 5KpaH.

Perrenue

if input() !'= '':
print("OK")
Ecnu Huuero He BBefieHO, TO yHKLMS input () Bo3BpalllaeT MycTyt0 cTpoKy. CrefoBaTesibHO, eClv
pe3y/ibTaT He PaBeH MyCTOM CTPOKE, TO 3HAUMT, UTO-TO ObLJIO BBEZIEHO.

2. Harmumte riporpammy (daiin PosNeg.py), KOTopasi 3alpalivBaeT y Mojb30BaTesist Uiucsio. Eci oHo Gosbiie Hysis,
TO B OTBeT Ha 3KpaH BbIBOAUTCA 4nciIo 1. Ec/v BBejleHHOe YHCII0 He [B/IseTCs M0JIOKUTeIbHBIM, TO Ha 3KPaH /I0/DKHO
BbIBOAUTHCS -1.

Peimrenne

a = int(input())
if a > 0:
print(1)
else:
print(-1)

Ypok 8. On6KM n ncknrovyeHusa. Oo6padboTka UCKOUEeHNA

HanuimivTe mporpaMmy, KOTopast 3arpalliiBaeT BBOJ, ABYX 3HaueHWH. Eciu X0Ts Obl [JHO U3 HUX HE SIBJISETCS UUC/IOM,
TO [J0/DKHA BBINIOJIHATHCSI KOHKaTeHalusl, TO eCTh Coe/lMHeHNe, CTPOK. B oCTa/nbHBIX Cyyasx BBe/leHHble Uncia
CYMMUPYIOTCS.

Penrenne

Pelmmts 3a7iauy MO)KHO HeCKOJbKMMU criocobamu. Hanbosee seraHTHBIM BAPUAHTOM MOXKET ObITh
VICTI0/Ib30BaHKe JI0TNIO/THUTE/IbHBIX TepeMeHHbIX /11 COXpaHeHUsl YMC/IeHHbIX 3HaueHni. Ecin
npeobpasoBaHye TPOLIIO YCIELTHO, TO CK/Ia/IbIBaTh 3HauUeHHs 3TUX TlepeMeHHbIX. Ec/i )ke BO3HHKaeT
WUCKJ/IIOYeHHe, TO CKJIaJbIBaTh 3HaUeHUs "'CTapbIX' [epeMeHHbIX, B KOTOPBIX I0-TIPeKHEeMY XPaHATCS
CTPOKH:

a_str = input("NepBoe 3HayeHue: ")
b_str input("BTopoe 3HayeHue: ")

try:
a_num float(a_str)
b_num = float(b_str)
print("Pe3ynbTaTt:", a_num + b_num)
except ValueError:
print("Pe3ynbTat:", a_str + b_str)
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[TpruriHa HeOOXOAMMOCTH BBO/|A [IOTIOTHHTE/BHBIX IEPEMEHHBIX B TOM, UTO MbI He 3HaeM, Kakoe M3
JIBYX UICXOJHBIX 3HaUeHHe OKaXXeTCs He urc/oM. Ecu nepBast mepemMeHHast Obljia yCITeIITHO
npeoOpa3oBaHa C YHUCJIEHHOMY THITY, @ BTOpasi — HeT, TO TIOMbITKA UX CJIOKEeHUs TIPUBEJIET K
WCK/TIOUueHUI0 TypeError (Hesb3si CK/IaJbIBaTh YMCJIO U CTPOKY). BOT Kak BbIrisiziesia Ob1 mporpamma,

cozieprKaltiast Tof0OHbIN HesIBHBIN Oar:

a = input("NepBoe 3HayeHue: ")
b = input("BTopoe 3HauyeHue: ")
try:
a = float(a)
b = float(b)
print("Pe3synbTaT:", a + b)
except ValueError:
print("Pe3ynbTaTt:", a + b)

OHa nipeKpacHo paboTaeT B TpeX C/Iyuasix:
*  KOr/ia BBOZASTCS /IBa UMCJIa;
*  KOT/ia BBOZASTCS /iBe CTPOKU;
*  KOrIyja MepBoe 3HaueHWe CTPOKa, a BTOPOe — YKCJIO.

OJ1HaKO 3TOT KOJ] FeHepUpYeT OIIMOKY, KOr/ia TIepBoe 3HaueHKe Urciio, a BTOpPoe — CTPoKa. B 3Tom
c/lyuae repexo/| K BeTKe except MPOMCXOAUT YKe TI0C/Ie TOro, Kak 3HaueHHe repeMeHHOM a
nipeobpa3oBaHo B THIl float. B pesynbTare B Tefle except MbI IbITa@MCs CJIOKUTh UKCIIO U CTPOKY,

UTO HEBO3MOXXHO.

[171s1 TIpaBU/ILHOTO peliieHust He 00si3aTe/IbHO BBOJUTh IOTIONTHUTE/TbHBIE TIepeMeHHkbIe. B Tene try
MOYXHO TPOCTO TMOMpoOoBaTh Mpeobpa3oBath K uucity. Eciu nmonbITKa s 000ux 3HaueHud OyzeT
yAQUHOM, TO TIpOrpaMMa Tepei/ieT Ha BeTKy else, Ijie cielyeT TIOBTOPHO MpeoOpa3oBarh K unciy. B

C/Iy4ae HeyJlaud IIOTOK BBITIO/IHEHHS ITPOrPaMMBbI OKa)KETCsI B Tejle except:

try:
float(a)
float(b)
except ValueError:
print("Pe3ynbTat:", a + b)
else:
print("Pe3synbTaT:", float(a) + float(b))

Ectb u fpyrue criocobsl perieHus. Mo)kHO 06paTHO 1peobpa3oBaTh YKC/I0 B CTPOKY. OHAKO TYT eCTh
ofiHa ocobeHHOCTh. Ecmi MbI ucrionb3yeM ¢yHkuuio float (), a He int (), TO y UMC/Ia TOSABSIETCS
npo6Hast yacTb. Tak npu peobpa3zoBanuu cTpoku "4" B Tun float nonydaem 4.0, a mpeobpa3oBaHre
4.0 B cTpoky faet "4.0". DTO yKe He COBCEM TO, UTO BBeJI 110J/Ib30BaTe/b. BOT Tak 3TO BBIIVIIAUT C
¢dyHkment int():
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try:
a int(a)
b = int(b)
print("Pe3ynbTat:", a + b)
except ValueError:
print("Pe3ynbTaT:", str(a) + b)

Cno)keHue Y BBIBOZ, Ha 9KpaH, YTOOBI He MIOBTOPSTh MX JABAXK/bI, MOYKHO BBIHECTH B 610K finally:

try:
a int(a)
b = int(b)
except ValueError:
a = str(a)
finally:
print("Pe3ynbTaT:", a + b)

B BeTKe except repeMeHHYI0 b KOHBePTHPOBaTh HeOOsI3aTeIbHO, TaK KakK eC/ld UCK/TF0UeHHe BO3HUKIIO

Ha "ypoBHe" repeMeHHOM a, To [j0 Tipeobpa3oBaHusi 3HaueHus1 b K uncy feno He goiuio. OHO Tak U
0CTaJIOCh CTPOKOM. Ec/H >ke oltOKa BO3HMKaeT Ha "ypoBHe" b, TO ee 3HaueHHe ONSATh TAKW OCTAeTCS
CTPOKOH.

MO’KHO M3BpaTUThCS CU/IbHEe U HalMCaTh B/IOXKEHHY0 KOHCTPYKLMIO try-except-else:

try:
a = int(a)
except ValueError:
print("Pe3ynbTat:", a + b)
else:
try:
b = int(b)
except ValueError:
a = str(a)
finally:
print("Pe3ynbTat:", a + b)

Xog, BLITOTHEHUS 37eCh TakoB. Ec/ii a Hesib3st ipeoOpa30oBaTth K UKCITY, TO TIepexXoJuM K except
BHellTHero 0/10Ka ¥ CK/1aJjpiBaeM CTPOKU. [Ipu 3ToM BHelliHee else urHopupyercs. Ecim a

npeoOpa3syeTcs B UMC/IO, TO Tlepexo UM K else U ripeobpasyem b. B ciiyuae Heyzauu KOHBEPTHPYEM d

obpaTHo B cTPOKy. B finally ckiajipiBaeM MO0 CTPOKH, MO0 urcia. BapuaHT fijist coBcemM
"OONBHBIX":

try:
a = int(a)
b = int(b)
except ValueError:
pass # Hu4yero He pgenatb

if type(a) == int and type(b) == str:
a = str(a)
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print("Pe3ynbTat:", a + b)

3nech c rnomoliblo GYHKIMU type () MpoBepsieTCsl TUIl IlepeMeHHOoM. KoMaHja pass CIy»KUT

3aI0/THUTE/IEM TeJla CJIOKHOM MHCTPYKIIUHU, TaK KaK MyCThIM (0e3 eMHOM CTPOUKHU KOZIa) OHO OBITh He
MOJKET.

Ypok 9. MHOXecTBeHHOe BeTBneHue: if-elif-else

1. Crivtumre mocejHUiA BapUaHT Kofia POrpamMMbl U3 ypoka. [lornosHuTe ee BeTkoii else, obpabarsiBaroriiye

C/ly4au, KoT/ia TIo/ib30BaTe b BBOAUT UKC/Ia He BXOASILIMeE B 3a/jJaHHbIe ueThIpe AuarnasoHa. [logymaiite, nouemy B
MepBoii BepCuU MporpamMmbl (KOTra UCT0JIb30Ba/IMCh He CBSi3aHHbIE IPYT C APYTOM YC/IOBHBIE OTIepaToOphl) HeJlb3s
ObL1O UCTOBb30BaTh else, a A1 06paboTKY TaKUX, He BXOJAIIMX B THUAINA30HbI, CJTyYaeB MPHUILLIOCH ObI MUCATH ellle

ogvH if?
Pemienue

BoT Tak BBIIVISIAUT MporpaMMa C BeTKOU else, oOpabaTbiBaroleli 3HaueHUs, He BXO/SIIe B 3alaHHbIe

JiMara3oHbl:

old = int(input('Baw Bo3pacT: '))
print('PekomeHgoBaHo: ', end=' ')

if 3 <= old < 6:
print('"3asy B nabupuHte"')
elif 6 <= old < 12:
print('"MapcuaHunn""')
elif 12 <= old < 16:
print('"3arago4Holii ocTpoB"')
elif 16 <= old:
print('"NoTok co3HaHua"')
else:
print('-")

[TprunHa, Mo KOTOPOU HeJb3s UCI0/b30BaTh BeTKy else B porpamme C OTAeabHbIMU if,
3aK/II04YaeTcs B TOM, UTO Teslo else cpaboTaeT BO BCeX C/Iyyasix, KOI/ia JIoTuuecKoe BbIpakeHue TpU
ero if Bo3Bpaijaet 0kb. OJHAKO /10 3TOTO WJIH 110C/Ie 3TOTO0 MOXKET cpaboTarh Kakoe-To Apyroe if, u

B /IaHHOM else HE0OXOJUMOCTH y)Ke HeT. JlomycTiM, IporpaMMa Oblla HarMcaHa Tak:
old = int(input('Baw BO3pacTt: '))
print('PexkomeHgoBaHo: ', end=' ')

if 3 <= old < 6:
print('"3asau B nabupunHte"')

if 6 <= old < 12:
print('"MapcuaHuH""')
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if 12 <= old < 16:
print('"3arago4Hsii octpoB"')

if 16 <= old:
print('"MNoTok co3HaHna"')
else:
print('éunomoB HeT')
3mech else OTHOCHUTCS TOJBKO K rocieaHeMy if . ITycTb monb3oBatess BBes1 uuciao 10 u cpaboTaio
BTOpOe if. TpeThe u ueTBepTOE if BO3BpAIAIOT JIOXKb, U BPO/e ObI HUUETro CTPAIIHOTO He
niporicxoauT. Ho y uetBeptoro if ectb BeTka else. U ee Teso Oyzet BhinonHeHo! Beb moruyeckoe
BbIpa)KeHHe MpU if , KOTOpOMY OHO MPHHAJIEXKUT, BEPHYJIO JIOXKb. B pe3yrnbrare BIBOJ ITPOrpaMMbl

OyzeT TakuM:

Baw Bo3pacT: 10
PekomeHfoBaHO: '"MapcumaHuH"
déunbmoB HeT

3OTo rpuMep I0rUUeCcKoi olMOKY, KOT/ia IporpamMmma fiefiaeT He TO, UTO IJIAaHWPOBAJI MPOTPAMMHUCT.
YToObI Takasi MporpaMma ¢ HeCBsi3aHHbIMK if paboTana KOppeKTHO, HaZlo BMeCTO else HCIO0J/Ib30BaTh

etle oguH if:

if 16 <= old:
print('"NoTok co3HaHua"')

if old < 3:
print('-")

2. YcoBepILEeHCTBY#Te TIpe/bIAyILyt0 nporpamMmy, obpaboras uckmoueHre ValueError, Bo3HUKaroIee, Korja

BBOJUWTCS He Liejioe YrcIo.
Peirenne

MoxHO BIIMXHYTh BCHO KOHCTPYKLMIO MHOXeCTBEHHOI'O BETB/IEHUS B Te/IO try:

try:
old = int(input('Baw Bo3pacT: '))
print('PexkomeHgoBaHo: ', end=' ')

if 3 <= old < 6:
print('"3aay B nabupuHte"')
elif 6 <= old < 12:
print('"MapcuaHunn""')
elif 12 <= old < 16:
print('"3aragouHsii ocTtpoB"')
elif 16 <= old:
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print('"NoTok co3HaHua"')
else:
print('-")
except ValueError:
print('Ownbka BBOAA')

OpHako 6oJsiee HarvIsiZIEH TaKOM KO

try:

old = int(input('Baw BO3pacT: '))
except ValueError:

print('Ownbka BBOAA')

quit()
print('PexkomeHgoBaHo: ', end=' ')

if 3 <= old < 6:
print('"3aay B nabupuHte"')
elif 6 <= old < 12:
print('"MapcuaHunn""')
elif 12 <= old < 16:
print('"3aragouHbii ocTpoB"')
elif 16 <= old:
print('"NoTok co3HaHua"')
else:
print('-")

37ech B cilyvae BO3HUKHOBEHMSI MCK/IFOUEHHsI TPOMCXOUT JOCPOYHBIM BBIXO/, U3 IPOrPaMMBI C
TIOMOLI[bHO BbI30Ba (PyHKIMU quit (). [Ipy 5TOM yC/I0BHBIN OrepaTtop 0CTaeTcsi B OCHOBHOM BeTKe
IIPOrpaMMBL.

3. HanwimuTe mporpaMmmy, KOTopasi 3arpaliBaeT Ha BBOJ, YMC/I0. EC/IH OHO TIO/IOKUTEILHOE, TO Ha 9KPaH BLIBOJUTCS

mudpa 1. Ecm urcno oTpuijatenbHoe, BRIBOAUTCA -1. Eciu BBefieHHOe umc/io — 31o 0, To Ha 5KpaH BeIBoAUTCA 0.
Ucnone3yiiTe B Kofle yCIOBHBINM OTMepaTop MHOXKeCTBEHHOTO BeTBIEHMUSI.

Penrenue

ITpu permennu 3azauv MOXKHO MCII0J/Ib30BaTh [jBe BeTKH elif:

n = int(input())
if n > 0:
print(1)
elif n < 0:
print(-1)
elif n ==
print(0)

Taxoke nocnegHuii elif MOXKHO 3aMeHUTDb Ha else, MOCKOJIBbKY, €C/TH UKC/IO0 He MOI0KUTeTbHOe U He

OTpHLIaTe/IbHOE, TO 3TO HOJIb.

n = int(input())
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if n > 0:
print(1)

elif n < 0:
print(-1)

else:
print(0)

OpHako MepBbI BapUaHT Ko/ja C TOUKU 3peHUs HaIIiAHOCTU ayullie. [ 7751 Ha Hero, cpasy SICHO, B
KaKHX CyYasix BBITIOJHSETCS Ta WM MHasl BeTKa YCI0BHOrO ornepartopa. C pyroil CTOPOHbI, C TOUKU
3peHust 3QPeKTUBHOCTU KO/ja Jiyullle BTOPOI BapUaHT, TaK KaK B HeM MPOL|eCCOPY He TPUXOAUTCS
obpabarbiBaTh TpeThbe JIoTHYeckoe BhipaxkeHue (N == 0).

Ypok 10. Uuknbl B nporpammMmupoBaHuun. Llukn while

1. iameHuTe MOC/IeJHUI KO M3 YPOKa TaK, uTOObI TIepeMeHHast total He Mor/a yiti B MuHyc. Haripumep, mociie
MIpeJbIAYIINX BHIYUTAHUM ee 3HaueHWe CTasio paBHbIM 25. [Tosb3oBaresis BBoAUT unciio 30. OgHako rporpaMmma He
BLITIO/THSIET BBIUMTAHME, A BRIBOAUT COOOITIEHHE 0 HEJOMTYyCTUMOCTHU OTepariyy, Mocje Yero OCYIIeCTB/SeT BBIXO, U3
LUK/Ia.

Penrenne

[lnis1 pelieHyst 3a/jauMl Ha/lo NPOBEPSITH /iBa YC/I0BUsL. [lepBoe, 1 OHO MPOBEPSIETCs B 3aro/I0BKe 1JUK/IA, —
niepeMeHHas total fo/mkHa ObITE Gostbiiie 0. JIUIIb MOC/Ie 3TOro UMeeT CMBIC/T 3alpallfBaTh y
TI0/1b30BaTeJIsi OuepeiHOe UKCIIO.

[Tocsie Toro, Kak 1MoJsib30BaTesib BBe/ UKC/I0, Ha/I0 TIPOBEPUTH, He OOoJIbIlle /M OHO 3HaueHus total. OTo
MOXKHO C/le/iaTh, HarpuMep, Tak: N <= total. Ecyin nogo6Hoe BeIpa)keHHe BO3BpAIllaeT UCTHUHY, TO
CJieflyeT BBITIOJIHUTD BbIUMTaHUe n U3 total. ViHaue, cieiyeT BBIATH M3 LUK/IA. To eCTh MbI OyzieM
VICTI0/Tb30BaTh yCJIOBHBIW OrepaTop, BJOXKEHHBIN B TeJI0 LiMKJ/Ia. BrIX0oz M3 LiMK/Ia OCYyIeCTB/ISeTCS C
IIOMOIIIBI0 oriepaTopa break.

total = 100

while total > 0O:
n = int(input())
if n <= total:
total = total - n
else:
print("Henb3s BbuecTb", n, "mns", total)
break

print("OcTanoch", total)

HPI/IMep BBITIO/THEHUSA TIPOT'PAMMBI:

6
70
45
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Henb3sa BbvecTb 45 n3 24
OcTanochb 24
Koz MO’KHO yTripoCTHTh, M30aBUBILKCH OT BeTKU else, ecu break momectuts B if, a ero ycsioBue

M3MeHUTb Ha oOpaTHOe:

total = 100

while total > 0:
n = int(input())
if n > total:
print("Henb3a BbuyecTb", n, "ns", total)
break
total = total - n

print("OcTanocb", total)

Ecnm npoucxogur 3axo/ B Teno if, TO BeINOJHSETCS oriepatop break, v MOTOK BBITNIOJIHEHHUS TakK U He

J[lOXOAuT o BelpakeHud total = total - n.

2. Ucnone3ys uka while, BeiBeayTe Ha sKpaH [yis urcia 2 ero crenenu ot 0 1o 20. Bo3BeieHue B CTeleHs B

Python obo3HauaeTcst Kak ** .

Pemenue:
OTBeTOM K /IaHHO} 3a/jaue MOXKeT ObITb TaKOW KOZ;:
i=0
while i <= 20:
print("%7d" % 2**1i)
i+=1
bnaropapst popmatripoBaHHOMY BbIBOZY ("%7d") unic/ia BbIpaBHUBAKOTCS 10 TTPABOMY Kpato MOJIs U3
CceMH 3HaKOMeCT. DTO I103BOJISIET BbIBOAUTD eUHULIbI 1107 eJUHUL[aMU, [eCATKU 107, JeCATKaMHU U T. .

O6paTI/IT€ BHHMdHHE, UTO [1epeMeHHdst i 3[4€Cb UCITIO/JIb3YETCA U KdK CHETUMK [JId INKJ/Id, U KaK
IIOKa3aTeJ/ib CTeIleHun.

Ypok 11. PyHKUMU B nporpamMmmMmmpoBaHnmn

B nporpamMMupoBaHrY MOXKHO U3 OHOM (HYHKIMY BBI3LIBATh APYTYIO. 17151 MJUTIOCTPALAU 3TON BO3MOYKHOCTH
HanuILIMTe [PorpamMmy 1o C/IeAyIoIeMy OMUCAHHUIO.

OcCHOBHas1 BeTKa MPOrpaMMBbl, He CUHTast 3arojIoBKOB (DyHKIHI, COCTOUT M3 OIHOM CTPOKH Ko/la. OTO BBI30B (DYHKI[UN
test (). B Heill 3anpaimBaeTcsi Ha BBOZ, 1iejioe Yuc/io. Eciii 0HO TIONI0KUTE/IbHOe, TO BhI3bIBaeTCsl (QYHKLIVS
positive( ), Tesio KOTOPOM COJIEP’KUT KOMaHAY BbIBOJa Ha 9KpaH cyioBa "TlonoxurensHoe". Eciiv unciio
OTpHIIaTe/ILHOE, TO BbI3bIBaeTCst GYHKIUS negative (), ee Te0 COAEPKUT BhIpayKeHHE BbIBO/JIa Ha SKPaH C/I0Ba
"OrpuLaTesnbHoe".
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[NonsTHO, UTO BLI3OB test () AO/DKeH celoBaTh Mocie onpegeneHus GyHkIMA. OHaKO UMeeT Jid 3HaYeHre TIOPsiIoK
orpezeneHys caMux QyHKLM? To eCcThb J0/DKHBI JIK onipeZiesieHust positive() U negative () mpeaLecTBOBaTh
test () WM MOTYT C/IeIOBaTh roc/e Hero? TIpoBepsTe Ballly TMIIOTe3Y, IOMEHSIB 00bsAB/IeHNsT QYHKIUH MeCTaMU.
IMonpoby#iTe 0OBICHUTH Pe3yJIbTaT.

Penrenne

[TporpaMma A0/’KHa BBIIVISIZETh IPUMEPHO TaK:

def positive():
print("NonoxntensHoe")

def negative():
print("OTpuuatensHoe")

def test():
a = int(input())
if a > 0:
positive()
elif a < 0:
negative()

test()

Onpepenenus GyHKIMI MOXKHO TIOMEHSITh MeCTaMMU:

def test():
a = int(input())
if a > 0:
positive()
elif a < 0:
negative()

def positive():
print("NonoxntenbHoe")

def negative():
print("OTpuyatensHoe")
test()

XOTs 110 JIOTHKe Bellle, ec/iu positive U negative omnpeenstoTcs Mo3xe Mo XoAy MporpaMMel, TO
OHHU ell[e HeU3BeCTHHI B Tesie PyHKIMU test. [ToaToMy BTOpoii packiaj Bpojie Obl J0/KeH BbI3bIBATh
OLINOKY.
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Ha camom fiefnie, Korja UHTEpIIpeTaTop YhTaeT KoJ, TO, BCTPETUB onpefeneHre GyHKLUH, OH
3arlOMUHaeT ee UMsi, HO B TesI0 He 3aX0uT. [ToToMy UTO ero He3aueM MCTIO/HSATH /10 BbI30Ba (DYHKLIWH.
[lo BbI30Ba MHTEPIPETATODP B HEBeIeHUH 00 ero COZep>KUMOM.

Takum 06pa30M MporpaMma HCIIOJ/IHAETCA B Cne,qymmeﬁ nocieg0oBare/IbHOCTHU:

1. WHrtepripeTaTop uMTaet 3arosioBoK def test () u Termepb 3HaeT O CyllleCTBOBaHUM (YHKIUU

test.
2. Uwuraet 3aronoBok def positive() u Temepb 3HaeT O CyllleCTBOBaHWU (YHKLUU positive.
3. Ywraer 3aronioBok def negative( ) u Terepb 3HaeT O CyllleCTBOBAaHMMU (PyHKL[MM negative.
4. IlepexonuT K BbI30BY test().

5. WuTepnperarop UAET TyJa, e 3allOMHUJI 3TO UMs1, U UCIIO/IHSAeT Teslo test.
6. B Hewm oH BcTpeuaeT BbI30B /00 (hyHKIMHU positive( ), mbo negative().
7. OH yXe 3HaeT 0 HUX U UZleT K MeCTy UX OIlpefiesieHus.

8. WcnonHsieT Teno OAHOW M3 HUX.

9. Bo3sBpaiaetcs B GyHKIMIO test.

10. 3aBepiuaet ucrionHeHue Tena test.

11. BosBpaijaeTcss B OCHOBHYHO BETKY.

12. 3aBepiiaeT rporpaMmmy.

Ypok 12. JlokanbHble U rnoGasibHble NepeMeHHble

B si3pike Python MokHO BHYTpU offHO (PyHKLIMM orpeesisiTh Apyryto. HanumyTe mporpamMmy 10 CaeAyroiemMy
OMKCaHUIO.

B ocHOBHOII BeTKe MporpaMMbl BbI3biBaeTcs GyHKIMS cylinder (), KoTopas BBIYUC/SET TUIOMab IWIMHApa. B Tene
cylinder onpegenena GpyHKIus circ le, BRIUMC/IAIONIAs IUIOMIaAbL Kpyra o ¢popmye mir’. B tene cylinder y
TI0/Tb30BaTe/Is CTIPAIIMBAETCS, XOUET JIU OH TIOTYYHUTh TOJIBKO TIIOIA/Ib OOKOBOM MOBEPXHOCTH IWTMH/pPA, KOTOpast
BBIUMC/ISIETCS 110 (hopmysie 2mrh, WM TIOSTHY'TO TUIOIIA/AL LIM/IMHAPA. B rocefHeM ciydae K Tutomasy 60KoBoOi
TIOBEPXHOCTH LWTMH/PA TO/DKeH A00aBIATHCS YIBOEHHBIN pe3y/IbTaT BEIUMCIeHNH QyHKIM circle().

Kax BbI flymaeTe, MOXKHO /11 U3 OCHOBHOM BeTKH MPOrpaMMbl BbI3BaTh (DYHKLIMIO, BIOYKEHHYIO B JPYTYI0 QYHKLUIO?
ITouemy?

Penrenne

YuuThIBasi, UTO Ha JAHHOM 3Tarle Tiepejiaua apryMeHTOB B (DYHKLIMIO U BO3BpaT pe3y/ibTara elie He
W3yuaJlnCh, [/isi XpaHeHHsl TUIOLLaiv KpyTra TIPUZeTCs UCTI0/Ib30BaTh I7100abHYI0 TlepeMeHHY0:
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s_circle = 0

def cylinder():
def circle():
global s_circle
s_circle = 3.14 * r**2
r float(input())
h = float(input())
s_cylinder = 2 * 3.14 * r * h
if input("BokoByk - 1, noaHyw - 2: ") == '2':
circle()
s_cylinder += 2 * s_circle
print(s_cylinder)

cylinder()

VmeliTe B BUY, UTO 1OJ00HBIN KO/ C TOUKH 3PEHUS] HOPMa/IbHOTO TIPOrPAMMHUPOBaHUs — W3BpallleHHe.
Mgl nipuberaeM K HeMy JIMIIIb C Lie/TbI0 TIPUMTH K MBICIA 0 HE0OX0JUMOCTH BO3BpaTa 3HaueHU 13

(yHKLMH.

Hesb3st 3 0CHOBHOM BETKH MPOrPaMMbl BbI3BAaTh (PYHKI[HIO, HAXOZSIIYHOCS B JIOKAaTbHOM 00/1acTH
BUJUMOCTHU Apyrou pyHKIMH. B rmobasbHOM 06/1aCTh MHTEPIIPETAToOP O Hell HUUero He 3HaeT, 3Ta
BJIOYKeHHast PyHKLIMS /i1 HEeTO He CyllleCTBYeT.

Jlpyroe feio — K/1acchl, SBSIOIHeCs: 0a30BbIM 3/1eMEeHTOM 00beKTHO-OPHeHTHPOBAHHOTO
rporpaMmMupoBaHust. PyHKIMM BHYTPU HUX Ha3bIBAalOTCS MeToJaMu. Takue yHKIUY 3a4acTyro
JOCTYTHBI U3 T7100a/bHOM 06/1acTH.

Ypok 13. Bo3Bpart 3Ha4eHuit n3 oyHkyuun. Onepartop return

1. Haruiure mporpammy, B KOTOPO#t BbI3bIBAETCst (PYHKI[¥s, 3aMPAIIMBAIOILAs C BBOJA [iBE CTPOKU U BO3BPAIIAOIIast
B IIPOrpaMMy pe3yJIbTaT MX KOHKaTeHal|ud. BriBejuTe pe3yibTrar Ha 9KpaH.

Penrenue

BapuaHT peleHus:

def concat():

a = input()
b = input()
c=a+hb
return c

print(concat())

[To ycnoButo 3afaum (hyHKIMS JO/DKHA TOJBKO BO3BpalllaTh CTPOKY, OHAa He JJO/’KHA BBIBOJUTH ee Ha
skpaH. [To3ToMy peltieHue, mof00HOe MIpUBeZEHHOMY HIDKe, He BEPHO, TaK Kak He COOTBETCTBYeT
TOCTaB/IeHHOM 3a/jaue:
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def concat():
a input()
b input()
c=a+b
print(c)

concat()

DyYHKLMI0 MOXKHO YTIPOCTHTh, 0TKa3aBLLUMCh OT NTepeMeHHOH C:

def concat():
a = input()
b = input()
return a+b

W BooO11je OT BCexX repeMeHHbIX:

def concat():
return input() + input()

B nocnesHem ciyyae cHavasia BBITIOMHsIeTCS TiepBasi PyHKIMS input (), TOTOM — BTOpasi, IOTOM
ornepauys KoHKareHaluu. [Tocse 5Toro pesysnerar nepejaercs orneparopy return.

2. HarmuimiTe (hyHKLIMIO, KOTOPasi CUMTHIBAECT C K/IABUATYPHI UMC/IA U TIEPEMHOMKAET UX [0 TeX TI0p, TIoKa He OyzeT
BBeieH 0. @yHKLMS J0/DKHA BO3BpAIlaTh MOyUeHHOe Mpou3Be/ieHre. Bpi30BHTe QYHKIUIO U BBIBEIUTE Ha FKpaH
pe3yrbTar ee paboThI.

Peirenne

BapuaHT peliieHus:

def mult():
mult = 1
n = int(input())
if n ==
mult = 0
while n != 0:
mult *= n
n = int(input())
return mult

print(mult())

B Tene dyHKI[MY epeMeHHasi mult XpaHUT TIpou3BefeHue. Ee McxoHOe 3HaueHHe He MOXKET ObITh
HYJ/IeM, TaK Kak B TTOC/Ie/ICTBUM ITPY YMHOKEHUU Ha HOJIb BCeryja OyzieT rosyuaTbCsi HOJb.

OfHaKo, ecJi IiepBoe BBe/IeHHOe T10/1b30BaTe/IeM UKC/I0 — 3TO HOJIb, TO JJAHHYIO ITePeMEeHHYH0 MOYKHO
06Hy/mMTE. XOTS 3TO He 00s13aTe/TbHO.

s ioficueTa Npor3Be/jeHusi cyieflyeT UCIO/Ib30BaTh LUK while. YcioBue NPOAO/IKeHUs LIUKIa —

3HaueHue n He paBHO 0. B Tene Lyk/a 3HaUeHKe 3TOM MepeMeHHON JJ0/DKHO MEHSITbCS.
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Ypok 14. MapameTpbl U aprymeHTbl (OyHKLUA
Hanmiite riporpamMmy, B KOTOPO#HM OTIpe/iesieHbl CeAYIoIHe YeTbIpe (QyHKIUH:

1. ®yskuus getInput He UMeeT IapaMeTPOB, 3allpallliBaeT BBOZ C K/IaBUATyPhl ¥ BO3BPAIllaeT B OCHOBHYIO
MPOrpaMMy I10JIyYeHHYIO CTPOKY.

2. @yHkuus testInput umeeT oflvH TlapaMeTp. B Tesie 0Ha MpoBepsieT, MOXKHO JIK TlepeZlaHHOe eli 3HaueHre
npeoOpa3oBath K LjesioMy urciy. Ecii MoKHO, Bo3BpaltjaeT joruueckoe True. Ecyivi Henb3st — False.

3. ®yukuus strTolnt imeeT ofyH apameTp. B Tese mpeobpa3oBkIBaeT repelaHHOe 3HauUeHUE K
LIeJIOUMC/IEHHOMY TuIly. Bo3BpalliaeT osy4eHHOe YHCIIO.

4. CDYHKL[I/IF[ printInt HUMeeT OAWH IapaMeTp. Ona BBIBOJUT IMepeAdHHOE 3HAUEHWE Ha SKPdH U HUYETro He
BO3BpalliaeT.

B ocHOBHOI BeTKe NporpamMMel BbI30BUTe MepByt0 (pyHKIuI0. To, UTO OHa BepHy/a, Nepe/jaiiTe BO BTOPYHO (PyHKLIMIO.
Ecymm BTOpas gyHKLus BepHy/aa True, TO Te ke faHHbIe (U3 repBol (yHKIMN) NepefiaiiTe B TPeThIO (PYHKLIMIO, a

BO3BpallleHHOe TpeThel (PyHKIHMel 3HaueHHe — B YeTBEPTYIO.

Penrenue

def getInput():
s = input()
return s

def testInput(s):
try:
n = int(s)
return True
except ValueError:
return False

def strToInt(s):
n = int(s)
return n

def printInt(n):
print(n)

s1 = getInput()
is_int = testInput(sl)
if is_int == True:
nl = strToInt(sl)
printInt(nil)

OCHOBHY!O BeTKY ITPOrpaMMbl MOJKHO 3aItMcaTrh KOpoue:

s1 = getInput()
if testInput(sl):
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printInt(strToInt(sl))

Ot nepeMeHHOU S1 HeJb3s U30aBUTHCS, TaK KaK BO3BpallleHHOe 13 QyHKIMKM getInput () 3HaueHue
HCIIONB3YeTCs IBa pasa.

B 3arosioBke yc/I0BHOTO Oriepatopa CpaBHeHHe pe3y/brata testInput() ¢ True He 00si3aTeNbHO, Tak
Kak ZomycTuMbl 3armicy if True (Tesio OygeT BbimonHATECS) Wwin 1f False (Tesio He OyzeT
BBITIOJIHATHCS ). BoipaxkeHue if testInput(sl1) mpeBpaillaeTcs B OfHY U3 HUX IOC/Ie BbI30Ba

(byHKUMN.

Ypok 15. BcTpoeHHble (DyHKLUn

1. Hanwmmmire miporpamMmy, KOTOpasi IMK/TAYHO 3aMpalivBaeT y Mo/Ib30Barte s HoMepa CUMBOJIOB 1o Tabmuie Unicode
Y BBIBOJUT COOTBETCTBYIOII[FE UM CUMBOJIBL. 3aBepinaet paboTy Mpy BBOZE HYJIS.

Penrenne

c = int(input())
while ¢ !'= 0:
print(chr(c))
c = int(input())

YcnoBue BBITIO/IHEHUS Tela LMKJ/Ida — 3Ha4Y€HHE C HE PABHO HYJIHO. HepBbe/JI BBO/J, CMMBOJIa J0/DKeH

HaAXOZIUTHLCS 3a Tpe/e/laMu [UK/Ia, YTOObI epeMeHHasi € yKe cojiepyKasia UnciIo Tepe/| IIepBoi ero
TIPOBEPKOH.

He o6s3aresibHO BK/IazibiBaTh GyHKIMIO chr () B print (). Mo)KHO PUCBOUTH pe3y/IbTaT
TipeoOpa3oBaHus APYTroi TTepeMeHHOM (MM repe3aricaTh 3Ty Ke), TIoc/ie Yero Tepearh 3HaueHue
riepeMeHHOM B print():

; = chr(c)
print(c)

2. Hanmimte rmporpaMmy, KOTopast i3MepsieT [J/TMHY BBeAEHHOW CTPOKU. EC/i CTpoKa [/IMHHee [eCSITH CHMBOJIOB, TO
BBIHOCHTCS NpeayrpexxaeHre. Ecym kopode, To K CTpoKe 406aB/sieTcst CTOIBKO CUMBOJIOB *, UTOOBI ee JiTiHA
COCTaB/Is/Ia 1eCsiTh CUMBOJIOB, T10CJIE Yero HOBasi CTPOKA /I0JDKHA BBIBOAUTHCS HA SKpaH.

Penrenne

s = input()

if len(s) > 10:
print("warning!'")

else:
diff = 10 - len(s)
s =s + '"*'" * diff
print(s)
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B nepemenHyto diff 3anucbiBaeTcsi, CKOIbKO CUMBOJIOB He XBaTaeT /10 JecaTd. Eciu fAnuHa s yxe
cocrasnsieT 10 cumMBoJ10B, TO diff OyzmeT npucBoeHo 3HaueHue 0.

B Belpakenun s + '*' * diff npoucxopdar oneparuy KOHKaTeHaluu U MyJIbTUIIIMKALIUA CTPOKHU.
CHauasna cumBon '*' mynsturiuiupyetcs diff pa3. Harpumep, ecrm diff umeeT 3HaueHue 4, TO
TIOJTYUUTCSl CTPOKa "****'. Ecnu ke diff paBHO HyJTt0, TO CTPOKA CTaHeT IMyCTOiA.

,Z[anee MOTyUMBIIaACA B pe3y/ibTaTe MYJIbTUIVIMKALIUKW CTPOKA MMPUCOEAVHAECTCA K S. Pe3yanaT
IMPpHYCBAWBAETCHA HEPEMEHHOﬁ S, riepe3arcbiBad ee CTapoe 3HaueHue.

3. HanuiuuTe mporpamMmy, KOTopasi 3alpaliiBaeT y I0/1b30BaTe/Is IeCTh Bel[eCTBeHHBIX unce/1. Ha 5KpaH BLIBOJUT
MHUHUMA/TBHOE U MaKCUMaJIbHOe U3 HUX, OKPYIJIEHHBIE ZI0 IBYX 3HAKOB MOC/Ie 3amsATol. BeimomHuTe 3amanue Oe3
WCTIOTb30BaHUs BCTPOEHHBIX QYHKIMM min () umax().

Penrenne

n = float(input())
minimum = n
maximum = n
i=1
while 1 < 6:
n = float(input())
if n < minimum:
minimum = n
elif n > maximum:
maximum = n

i+=1
print("Minimum:", round(minimum, 2))
print("Maximum:", round(maximum, 2))

I/IHI/IL[I/II/IPYEM repeMeHHbIE minimum 1 maximum MepBbIM BBeJ€HHBIM UM CJ/IOM. Tem caMbIM MBI
rnpeariojiaraéM, 4To OHO ABJIA€TCAd MUHUMYM, U OHO SBJIA€TCA MdKCUMYMOM.

[TocKoTBKY OJTHO YMC/IO Y>Ke ObIo "3abpaHo” ¢ BBOJA, TO OCTAIOCh "B3SITh" TOMBKO MsATh. [T03TOMY
KOJINYeCTBO UTepaLui 1UK/Ia JO/DKHO OBITh 5, a He 6. V1 MO3TOMy CUeTUMK | MO)XHO MHULIMHMPOBATh
eJUHMLIEH, a He Hy/leM. XO0TsI MO)KHO ObI10 ObI M1 Hy/IeM, a 3aro/ioBKe IMK/Ia UCTI0/Ib30BaTh BhIpayKeHHe
i< 5.

B Tese nykIa 3anpaivBaeTcs ouepeiHoe YMc/I0. Ecii 0HO MeHblle XpaHUMOI'O MUHUMYMa, TO €ro
cefyeT coxpaHuTb. CTapblii MUHUMYM TIPU 3TOM 3aTpeTcs.

WNnaue poBepAaeTCsd, He 0oJIBIIIe ST YHCTIO XpadHUMOI'0O MdKCUMYMd. Ecnu TdK, TO OH
rnepe3ariCbiBaeTCA.

B koH1Ie 1juk/ia while ciefgyet He 3a0bIBaTh YBe/TMUMBATh CUETUHK.
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Ypok 16. Moaynu

[Tpumep Kofia OCHOBHOTO CKPHUITA:

import square

figure = input("Rectangle - 1, triangle - 2, circle - 3: ")
if figure == '1':

a = float(input("width: "))

b = float(input("Height: "))

print(square.rectangle(a, b))
elif figure == '2':

a = float(input("Base: "))

h = float(input("Height: "))

print(square.triangle(a, h))
elif figure == '3':

r = float(input("Radius: "))

print(square.circle(r))
else:

print("Input error")

Ypok 17. N'eHepaTop nceBaocnyvYaHbIX Uucen

1. Ucnonb3ys dyHKiuio randrange () TOTyunTe TICEBAOCTyYaiHOE YETHOE UMCIO B Tpeesax ot 6 go 12. Takke
TIOJTyYMTe YMCIJIO KpaTHoe TIATH B rpegenax ot 5 go 100.

Penrenne:

random.randrange(6, 12, 2)
random.randrange(5, 100, 5)

2. HanmumTe rmporpaMmy, KOTOpast 3arpaliiiBaeT y Mo/b30BaTesisi TPAHHL{bI Axaria30Ha 1 Kakoe (Ljei0e uiu
Bell|eCTBEHHOE) UMCJIO OH XOUeT TI0/TyYnTh. BEIBOJUT Ha 3KpaH MoAXoAsIee CIyyaiiHoe YUCIO.

Penrenne:

import random

int_or_float = input("Integer - 1, float - 2: ")
if int_or_float == '1':

low = int(input("Low: "))

high = int(input("High: "))

n = random.randint(low, high)

print(n)
elif int_or_float == '2':

low = float(input("Low: "))
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high = float(input("High: "))
n = random.random() * (high - low) + low
print(round(n, 2))

Ypok 18. Cnucku

1. Hanwmiure nmporpamMmy, KOTopas 3arpaniMBaeT C BBOJA BOCEMb YKCe/I, J0OaB/seT UX B CrIMCOK. Ha 9KpaH BHIBOAUT
HUX CYyMMY, MaKCUMa/lbHOE U MUHMMAaJIbHOe U3 HUX. /151 HaXOXKAeHUs] CyMMbl, MaKCUMyMa U MUHUMYyMa
BOCIO/IB3YHTECh BCTPOEeHHBIMU B Python dyHKImsiMu sum( ), max () umin().

Penrenne:
a =[]
i=0

while i < 8:
a.append(int(input()))
i+=1

print(sum(a), max(a), min(a))

2. HaruitimTe rporpaMmmy, KOTOpasi TeHEPUPYET CTO C/TyUalHBIX BeljeCTBeHHBIX UMCe/ U 3aloTHAeT UMH CTIHCOK.
BbIBOAUT MOMYYMBLLIMIACS CITUCOK Ha 9KpaH I10 [1eCsATh 371IeMeHTOB B psif. [lanee cOPTUPyeT CIMCOK C [OMOILbIO
MeTozia sort () U CHOBa BBIBOJUT €ro Ha 9KPaH TI0 ZIecsITh 3/IeMeHTOB B CTPOKe. [/ BbIBOZA CTIMCKA HalMIIUTe
OTZAeMbHY0 (QYHKIHIO, B KaUeCTBe apryMeHTa OHa JI0/DKHA TPUHUMATh CTIMCOK.

Penrenne:

import random

def printList(1l):
i=1
while i <= 100:
print("%.2f" % 1[i-1], end=" ")

if 1 % 10 ==
print()
i+=1
a =[]
i=0

while 1 < 100:
a.append(random.random())
i+=1

printList(a)

a.sort()

print()

printList(a)
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YroObI BEIBOAUTE I10 [I€CSATH 37IEMEHTOB B Psifl, HA/IO MTOCIIe KaXK[0T0 /IeCATOro (Takoi OyzeT KpaTeH
[leCATH) Tepexo/JUTh Ha HOBYIO CTPOKY. O/IHaKO, MOCKO/IbKY MHAEKCalMsl CIIMCKa HAYMHAeTCs C HYJIS,
nprberaeM K XUTPOCTH: CUETUMK WHULIUUPYETCS eIUHUILIEH, a TIPU U3B/IeUeHNH 37IeMeHTa U3 CITUCKa
3HaueHue CUeTYMKa yMeHblaeTcs Ha 1.

Ypok 19. Lukn for

1. 3anonHuTe crivcok Cy4adHbIMU UMciaMu. Mcronb3yiite B Kofie 1Mk for, pyHKImMu range() U randint ().
Peurenue:

import random

a =[]
for i in range(10):
a.append(random.randint(20,40))
2. Ecm 06bekT range (uarnasoH) repegarb BCTpoeHHo# B Python dyskimu list (), To oHa mpeo6pasyeT ero K

cricky. Co3gaiite TakuM 06pa3om crivcok ¢ 3nementamu ot 0 go 100 u mrarom 17.

Penrenne:

>>> list(range(©, 100, 17))

[6, 17, 34, 51, 68, 85]
3. B 3a/1IaHHOM CITHMCKe, COCTOsAILEM M3 I10JIOKUTE/bHBIX Y OTPULaTe/IbHBIX YKHCeJl, TOCUUTANUTE KOJIMUEeCTBO
OTpHULIATe/IbHBIX 3/7IEMEHTOB. BbIBe,Z[I/ITe pe3y/bTaT Ha 3KpaH.

Pemrenne:

a=1[-1, 3, 9, -6, 12, 3, 0, -18, 4]
neg = 0
for i in a:
if 1 < 0:
neg += 1
print(neg)

3pech HeT HeobxoAUMOCTH B GyHKLMM range (). loctaTouHo niepebpaTthb 3/1eMeHThI CIIMCKA U OLeHUTh
KaK/[bIid Ha OTPULATe/IbHOCTb. EC/IM yC/10BUe BBIMO/IHAETCS, TO CUETUMK OTPULIATe/IbHBIX 3/1IeMEHTOB
yBeMuuBaeTcs Ha 1.

4. Hanwiite IpOrpamMmy, KOTOpasi 3aro/iHsIeT CITHUCOK TIATHIO C/IOBaMH, BBEJIEHHBIMH C KJIABHUATYPbI, U3MEPSIET TUHY
KaK/IOTO CJI0Ba U 100aBsisieT TIoyueHHOe 3HaueHre B Apyrou crmcok. Harpumep, criicok ciioB — ['yes', 'no', 'maybe’,
'ok’, 'what'], cricok gymH — [3, 2, 5, 2, 4]. O06a crmMcKa Jo/KHBI BEIBOAUTLCS Ha SKPaH.

Pemrenne:

N=25
words = [''] * N
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length = [0] * N
for i in range(N):
words[i] = input()
length[i] = len(words[i])
print(words)
print(length)
3azaua He 00s13aTe/IbHO JI0/KHA OBITh pelieHa Tak. MO)KHO ObIZIO CO3[aTh MyCThie CITUCKU U J00aB/ISATh
B HUX MeTo0M append().

TyT )e eMOHCTPUPYeTCs MprUeM (hOPMHUPOBAHMUS OZJHOTO CITUCKA ITyTeM MYJ/ILTUIIIMKALIAN IPYTOro
CIMCKA U3 OIHOTO 3/IeMeHTa. DTOT /IEMEHT TIOBTOPSIETCS B ZIAHHOM CJlydae 5 pa3. [TomyJaroTcst Cliucku
""" "Tulo,0,0,0, 0]. B urtore B 1juk/ie for 3/eMeHTbI He [0OAB/IAIOTCS, A 3aMEHSIFOTCS YoKe

CYIL[eCTBYIOLIHE.

B si3bike Python HeT koHCTaHT, HO 0603HaueHue repeMeHHOM 3ar/IaBHOW OyKBOUM MOXKeT CJTy)KUTh
corviallleHWeM, UTO OHa BBITIOJIHSIET TaKyH0 poJib. Takasi mepeMeHHast MCI0/Ib3yeTCs B KaueCTBe CBOEro
po/ia KeCTKO-3a/laHHOr0 3HaYeHus1 BO MHOTMX MecCTax NnporpaMMmel. Eciv notom norpebyercst
TIOMEHSITb Pa3MEPHOCTh CIIMCKOB, TO MPUJETCS MEHATh 3HaUeHHe TOJIbKO B OHOM MecTe KO/ia, He HaJj0
IpocMarpuBaTh BCe.

Ypok 20. PyHKLUA enumerate

[Han criicok uuncen. Vicnons3ys GyHKIMIO enumerate () B 3aroyioBke nykiaa for, co3maiiTe BTOpO CIMCOK, B

KOTOPOM Ka’K/IbIii 3/IEMEHT JI0/KeH ObITh CTPOKOM, BKJTFOUAIOILel uepe3 npobes UH/AEKC U 3HaUeHne
COOTBETCTBYIOLLIETO 3/IeMeHTa IIepBOro CIIMCKa.

>>> a = [4, -3, 8, 12]

>>> b = []

>>> for id, value in enumerate(a):
s = str(id) + ' ' + str(value)
b.append(s)

>>> p

['0 4', '1 -3', '2.8', '3 12']

Ypok 21. CTpoku

1. BoguTcst CTpOKa, BKITFOUAFOIIAsi CTPOYHBIE U TIPOIMCHLIE GyKBbI. TpeOyeTcst BHIBECTH TY JKe CTPOKY B OfIHOM
perucTpe, KOTOPEIM 3aBUCHT OT TOTO, Kakux OykB Oosbiire. [Tpy paBHOM KomdecTBe 1peobpa3oBaTh B HIDKHUN
peructp. Harmpumep, BBogutcst crpoka "HeL.L.o World", oHa momkHa 66iTh 1ipeobpa3osaHa B "hello world", motomy
YTO B UCXO[HOM CTPOKe MaJibix OyKB Oosbiiie. B Kozie ucrosb3yiiTe 1MKI for, CTPOKOBbIE METO/bI upper ()
(mpeobpa3oBaHue K BepXHEMY pPeructpy) ¥ lower () (mpeoOpa3oBaHue K HIXKHEMY PETHCTPY), a TAK)Ke MeTO/bl
isupper () u islower (), IpoBepstOLKie perUCTP CTPOKU WU CUMBOJIA.
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Pemrenne:

s = input()

n_small = 0
n big =0

for i in s:
if i.islower():
n_small += 1
elif i.isupper():
n big +=1

if n_small >= n big:
print(s.lower())

else:
print(s.upper())

OJMHOUHBIN CHMBOJ — Ta >ke CTpoKa. K Hemy NprMeHUMbI MeTO/bl CTPOK. B mporpamme 13 ucxopHom
CTPOKH TT00Yepe/IHO U3BJIEKAOTCSI CUMBOJIBI, TIDOBEPSIETCS] X PETUCTD, U YBETUUUBAETCSl CUETUNK
OONBIIUX UM MaJTbIX OYKB.

Ecay cuMBO/T He H)KHETO pPerucTpa, elje He 3Ha4YWUT, UYTO OH BEPXHET'0, TdK KdK MOT'YT OBITH 3HAKU
MperrHaHuAg U T. I1. HOQTOMy B [JUKJIe for He/b34 HCII0/Ib30BaTh BETKY else, a cleqyer aesiarb

IIPOBEPKY Ha BepXHUM perucTp B elif.

2. CTpOKOBBIM MeTof isdigit () MpoBepsieT, COCTOWT Jii CTPOKA TOLKO U3 1udp. Harmwiiire mporpamMmmy, KOTopast
3arpaiiyBaeT C BBOJa /jBa LieJIbIX YMC/Ia U BbIBOAUT UX CYMMY. B cilyuae HeKOppeKTHOIo BBOZa IporpamMmma He [JOJ/DKHA
3aBepLIaThCsl C OIIMOKOH, a ZI0/DKHA TIPO/I0/DKATh 3arpayBarh yrcia. O6paboTurK UCKIFOUeHHH try-except
WCII0/Ib30BaTh HeJIb3sl.

Peirenne:

a =
while a.isdigit() == False:
a = input('1st number: ')

s3]

while b.isdigit() == False:
b = input('2nd number: ')

a = int(a)
b = int(b)
print(a+b)
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Ypok 22. KopTexu

1. Yrto6bI u3bexarb M3MeHeHHst ICXOHOTO CITHCKa, He 00513aTe/IbHO UCII0/Ib30BaTh KOPTEX. MOXKHO CO3/aTh ero
KOTIHIO C TIOMOLIBIO0 MeTO/ja CIMCKa copy () WM B3Th Cpe3 OT Hauasa Ao KoHIa [ : ]. CKonupyiite CIIMCOK MEePBbIM U
BTOPBLIM CIOCOO0OM U yOeAUTeCh, UTO M3MeHeHHe KO HUKAK He OTPa’kaeTcCsl Ha OPUrHHAe.

Pemenue:
>>> a = [1, 2, 3]
>>> b = a.copy()

>>> ¢ = af:]

>>> a, b, c

([1, 2, 31, [1, 2, 3], [1, 2, 3])

>>> b.append(4)

>>> c.insert(1, 'word')

>>> a, b, c

([, 2, 31, [1, 2, 3, 4], [1, 'word', 2, 3])

2. 3arno/HUTe OJUH KOPTEX AeCATHIO CyYaHHBIMHU LIeI5IMU Yic/IaMu oT 0 10 5 BK/IIOUMTeIBHO. TakKe 3ario/IHUuTe
BTOPOM KOPTEX urcyiam ot -5 70 0. [171s1 3armotHeHUs: KOPTeXXel urciaMy Hanuimre ogHy QyHkuvo. OobequHNTe
[lBa KOpTe»XKa C MOMOLIIbIO orepaTtopa +, CO3JjaB TeM CaMbIM TpeTHii KopTex. C MOMOILBI0 MeTo/la KopTexa count ()

oripejesjinTe B HEM KO/IMYECTBO Hyﬂeﬁ. BLIBE/_II/ITE Ha 3KpaH TPETHﬁ KOPTEX 1 KOJINYeCTBO HYHEﬁ B HEM.
BapuaHT perueHusn:

from random import randint

def fillTuple(a, b):
L =11
for i in range(10):
l.append(randint(a, b))
return tuple(l)

first = fillTuple(0, 5)
second = fillTuple(-5, 0)
third = first + second
count_zero = third.count(0)
print(third)
print(count_zero)

Ypok 23. CnoBapu

1. Cospaiite c/ioBaps, CBS3aB €r0 € repeMeHHo school, v HaloJIHUTe JaHHBIMH, KOTOPBIe ObI OTPaKaId KOJMUECTBO
yualMxcs B pasHbIX kiaaccax (1a, 16, 26, 6a, 78 1 T. 11.). BHecHTe U3MeHeHMs B C/I0Baphb COTVIACHO C/Ie/YIOIIEMY: a) B
OZIHOM W13 KJIaCCOB U3MEHM/IOCh KOJIMYECTBO YUaluxcs, 0) B IIKOJIe MOSBH/ICS HOBBIM K/Iacc, C) B LIKOJIe ObLT
pacdopmupoBaH (yzasieH) Apyroi Kiaacc. Beraucsmre ob1ijee KOJMYeCTBO YUAIFIXCS B IIIKOJIE.

147



Pemrenne:

school = {'1a': 20, 'ib': 21, '6': 25, '7a': 15, '7b': 16}
print(school)

school['1a'] += 2
school['8'] = 10
del school['6']

s =0
for qty in school.values():
S += qty

print(school)

print(s)

Bripaxkenue school[ '1a'] += 2 —T0 X)e camoe, uto school['1a'] = school['1la'] + 2, T e.
W3BJIeKaeTCsl 3HaueHue, K HeMy J100aB/isieTCs [Ba, HOBOe 3HaueHUe 3alMChIBAeTCs TI0 KITFOUY.

BrinonHeHue:

{'1a': 20, '1b': 21, '7a': 15, '7b': 16, '6': 25}
{'7b': 16, '8': 10, 'l1a': 22, '1b': 21, '7a': 15}
84

2. Co3paiiTe C/10Baph, I/ie KIIOUaMH SIBJISIIOTCS UKC/Ia, @ 3HAYEHUAMU — CTPOKH. [IpuMeHuTe K HeMy MeTof items (),
TOTyYeHHBIN 00beKT dict_items mepefaiiTe B HarmMCaHHYIO BaMU (DYHKIIMIO, KOTOpast CO37laeT ¥ BO3BpalljaeT HOBBIN

C/IOBapb, "00paTHLIN" HCXOJHOMY, T. €. K/TIOUaMH SIB/ISIOTCS CTPOKH, a 3HaUeHUsIMU — UKC/IA.

Penrenne:

def changeKeyValue(obj):
d = {}
for i, j in obj:
dfj] = 1
return d

a={1: 'one', 2: 'two', 3: 'three'}
changeKeyValue(a.items())

(o3
1

print(a)
print(b)

BrinonHeHue:

{1: 'one', 2: 'two', 3: 'three'}
{'three': 3, 'one': 1, 'two': 2}
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Ypok 24. ®aiinbl

1. Cospaiite gaiin data.txt mo obpasily ypoka. HamuimTe nporpaMmy, KOTopast OTKpbIBAeT 3TOT (aiisl Ha UTeHwue,
MOCTPOYHO CUMTHIBAET W3 Hero ZIJaHHbIe U 3aliChIBAeT CTPOKH B Apyroi daiin (dataRu.txt), 3aMeHsisi aHIVIUMCKYe
YHC/IUTe/IbHbIe PYCCKUMH, KOTOpBIe cofepxkarcs B criicke (["oguH", "gea", "Tpu", "ueTbipe", "natb"]),
oTpe/ie/IeHHOM /10 OTKPBITHS (DaiisioB.

Pemrenne:

ru = [HOAMH", "ABa", "TpM", llquprelll "nﬂTb"

f1
f2

open("data.txt")
open("dataRu.txt", 'w')

i = 0 # nHAekco Anda ru
for line in f1:

1 = line.split(' - ') # cTpoka B cnucok
1[0] = ru[i] # 3ameHa nepBOro anemMeHTa B 1
i+=1

1="- "'".join(1l) # cnucok B CTpPOKY

f2.write(1)

fi.close()
f2.close()

2. Cospaiite (aiin nums.txt, Comep>Kaljiii HeCKOJIBLKO UKCeJI, 3alHiCaHHbIX yepes mpobes1. Hamuiure rmporpamMmy,
KOTOPast TIO/ICUMTLIBAET U BBIBOAUT Ha 3KpaH O0IYH0 CyMMY UHCeJsI, XPaHSIIUXCS B 3TOM (aiise.

Pemuenmue:

f = open("nums.txt")

n = f.read() # cunTbBaOTCHA BCe [JaHHble B OAHY CTPOKY

n = n.split() # cTpoka B CMWCOK, 3/IEMEHTb CMNUCKA WMEKT CTPOKOBLIA TUN

for i in range(len(n)):
n[i] = int(n[i]) # 3nemeHTbl cnucka npeob6bpas3ywTcsa B 4ucna
print(sum(n))

Ypok 25. Oco6eHHOCTU pa6oThbl onepaTtopoB and u or

1. Harviwmre OHY CTPOYKY KOJld, B KOTOPOM Y I10J/Ib30BATEJ/IA 3allpallIMBA€TCA CTPOKA. Ecnu oH HUYero He BBOAUT U
Ha>KUMdeT Enter, TO COOTBETCTBymmeﬁ HEPEMQHHOﬁ MPpHUCBaAMBAETCA BaMU 3aJaHHasd CTPOKA IMMO-yMOJ/TUaHHUIO.

Pemienue:

>>> a = input() or 'unknown'
lip

>>> a
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I'l-ipl
>>> g = input() or 'unknown'

>>> a
"unknown'

2. HanmimTe rporpaMmy, B KOTOPO#A TIPOBEPSIETCS, COEPIKUTCS JTH BBEIEHHOE 3HaueHue B criMcke. Ec/ii oHO He
COJlep>KUTCS1, IPOUCXOJUT BBIXOZ, M3 ITporpammsbl. [IpoBepKy U BbIXO[, 3aITUILINUTE B OFHY CTPOKY.

Penrenne:

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

>>> b = int(input())
4

>>> b in a or quit()
pl@comp:~$

>>> a = [1, 2, 3]
>>> b = int(input())
3

>>> b in a or quit()
True

Ypok 26. MHOXecTBa

MHOXeCTBO Kak CTPYKTypa [JaHHbIX TIOAXOAUT /ISl XpaHeHUs CIiucKa TeroB. Eciv nonb3oBaTesib BBOAUT HOBBIM TeT,
OH [100aB/IsIeTCsl BO MHOXKeCTBO. EC/ii BBOJUT TeT, KOTOPBIH yXKe eCTh BO MHOXXECTBe, yOJIMPOBaHUs He TIPOU30H/IeT.

Harmumure riporpamMMy, B KOTOPO# T10/1b30BaTesib BBOAUT C/ioBa. EC/iv C/I0BO /10 3TOT0O He BBOAWIOCH, OHO
n00aB/sieTCst KO MHOXKeCTBY. Ec/ii €/10BO yrke ObLIO BBEZIEHO paHee, TO IM0/Ib30BaTe/lb Mo/iydaeT coobieHue "yxe
ecTn".

BapuaHT perueHusn:

print('To stop input "stop"')

tags = set()
phrase = ''
while phrase != 'stop':

phrase = input()

if phrase in tags:
print("Tags have this phrase")
continue

if phrase != 'stop':
tags.add(phrase)
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print(tags)

[TycToe MHOXKeCTBO Heb3sl CO3JaTh, UCIOJIb3Ys MyCThle PUIypHbIe CKOOKY, TaK Kak B 3TOM C/ly4yae
CO3[,aeTCsl IyCTOU C/10Baphb.

Ypok 27. MaTtpuubl

1. 3amosHUTE MaTPUITY C/TyUYalHBIMI MTOIOKUTETBHBIMI M OTPHUIIATE/IBHBIMI YMC/IaMK. BbiBeuTe ee Ha 9KpaH Tak,
YyTOOBI BMECTO OTPHULATETEHBIX UHCE/T CTOSITA TIPOYEPKH, TO €CTh BBIBOJ, JOJDKEH BLITVISIIETh TPUMEPHO TaK:

2 - 5 6

- 0 - -

5 4 - -
Peirenne:

from random import randint
N =3
M=4

a =[]
for i in range(N):
b = 1]
for j in range(M):
b.append(randint(-9, 9))
a.append(b)

print(a, end='\n\n')

for i in range(N):
for j in range(M):
if al[i][j] >= 0:
print("%3d" % a[il[]j], end="")
else:
print(" -", end='")
print()

2. Ha¥iziTe CyMMy 3/IEMEHTOB KaXK/[OTO CTO/IGIA MaTPHIIBL.

Penrenne:

from random import randint
N=3
M=4
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a =[]
for i in range(N):
b =1]
for j in range(M):
b.append(randint(1l, 9))
a.append(b)

for i in range(N):
for j in range(M):
print("%3d" % al[il[j], end='")
print()
print()

for j in range(M):
S =0 # cymmMa 3/1eMEHTOB 04epenHoro cronabya
for 1 in range(N):
s += a[il[j]
print("%3d" % s, end='")
print()

B faHHOM BapuaHTe pelieHus MPY HaXOXKIAEHHUH CYMMBbI CTO/IOLIOB BHEIIIHHH 1[UK/T TiepebrpaeT
CTO/OI[BI, @ BHYTPEHHUI — 37IeMeHThbI BHYTPH CT0/1611a. TO eCTh BO BHYTPEHHEM LIHK/Ie Y HaC MepBbIi
WH/IeKC MEeHSIeTCsl, a BTOPOM, KOTOPhIH 0003HaUaeT TeKYIIHi CTo/I0el], 0CTaeTCsl MOCTOSTHHLIM. T1pu
TIOCTPOYHOM Tiepebope 3T0 HaobOopOoT.

O/iHaKO MO>KHO ObUTIO ObI BBITIO/THUTE M MPUBBIUHBIN ITOCTPOYHLIN epebop, TpeIBapUTe/ILHO CO37IaB
MaCCHUB /i XpaHEHUSI CYMM CTOJI0I[0B:

s =[0] *M
for i in range(N):
for j in range(M):
s[j] += alilljl

print(s)

Ypok 28. N'eHepaTopbl CNUCKOB

1. MMepenuivTe TpH MOC/TEHUX TPUMEPA U3 YPOKA C TIOMOII[bI0 0OBIYHOTO 1MKIa for (TO ecTh 6e3 UCITOML30BAHUS

reHepaTopoB CITUCKOB).

Pemtennsn:

>>> s1 = 'abcd'
>>> g2 = 'p1'
>>> 53 = []
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>>> for i in si:
for j in s2:
s3.append(i+j)

>>> s3
[Iaoll |a1|’ 'b@', 'bl', 'CO', 'Cl', Id@', |d1|]

>>>a =11, 2, 3, 4, 5, 6, 7, 8, 9, 10]
>>> b = []
>>> for i in a:
if 1 % 2 == 0:
b.append(1i)

>>> b
[2, 4, 6, 8, 10]

>>> a = [1, 2, 3]
>>> b = [4, 5, 6]
>>> ¢ = []
>>> for i in a:
for j in b:
if i*j <= 10:
c.append( (i, Jj))
>>> ¢
[(1, 4), (1, 5), (1, 6), (2, 4), (2, 5)]

2. Harmiure reHeparop Criicka, KOTOpBIﬁ 3dr10J/IHsAeT CIIMCOK AdaHHBIMHU, KOTODbI€ BBOAUT I10/Ib30BATEJIb. ,Z[pyroffl
reHeparop CrrcCKa JO/DKeH Hp806pa3OBBIBElTI> AdHHBIE€ B UHCJld. Ecnu Kakoii-nmbo 371eMeHT TMepBOro CriMckKa HeJb3d
Hp606pa3OBaTb B 4HnCJ/0, TO BO BTOpOﬁ CITMCOK 3TOT 3/IEMEHT I10I1adTh He OO/DKEH.

Penrenne:

>>> a = [input() for i in range(5)]
22

d

5

34

vV

>>> a

['22', 'd', '5', '34', 'wv']

>>> b = [int(i) for 1 in a if i.isdigit()]
>>> b

[22, 5, 34]
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Ypok 29. Lambda-BbipaxeHus

1. Cospaiire crivicok nsiM6za-Beipakenuii. OfHO CK/Ia/[bIBaeT apryMEeHTBI, IPYrOe — BHIUMTAET, TPEThe — YMHOIKAET,
YyeTBepTOe — JIeJIUT. 3alpoCKTe y MOo/b30BaTesisl 1Ba UKc/a U B [{uK/Ie "mporoHuTe"” ux uepe3s Bce lambda-dyHkium

CIIMCKa.
m= [
(lambda x, y: x+y),
(lambda x, y: x-y),
(lambda x, y: x*y),
(lambda x, y: round(x/y, 1))

]

a = int(input())

b = int(input())

for i in m:
print(i(a, b))

2. [Tau cnivcok cTpok. OTCOPTUPYHiTe ero CHavasa 1o mociefHuM OyKBaM CJIOB, TIOTOM TIO JJTHE CJIOB.

>>> g = ['apple', 'banana', 'orange', 'tomato', 'soup']
>>> a.sort(key=lambda i: i[-1])

>>> g

['banana', 'apple', 'orange', 'tomato', 'soup']

>>> a.sort(key=1len)

a

>>> ['soup', 'apple', 'banana', 'orange', 'tomato']

>>> a,sort(key=lambda i: len(i))

B npumepe nokasaHo, 4To usnuiiHe nucarb lambda-(yHKiuto 1 n3MepeHust JIMHbI CTPOKU (XOTS
OLITHOKH He Oy/eT), Tak Kak eCTb BCTpoeHHast GyHKIus len().

Ypok 30. CopTupoBKa CNUCKOB

HopaboraiiTe NpuBeZieHHYIO B YPOKe MPOrpamMMy TPO FOHBIX CIIOPTCMEHOB TaKUM 00pa3oM, uToObI
TI0/Tb30BaTe b BLIOUPAJT He TOMBLKO CTOJI0EeI] COPTUPOBKH, TAaK)Ke MOT YKa3aTh TUIT COPTUPOBKHU — T10
BO3pPaCTaHUIO WK yObIBaHUIO.

a=[['NeTa', 10, 130, 35], ['Bacsa', 11, 135, 39],
['Xenua', 9, 120, 33], ['Auma', 10, 128, 30]]
n = input('CopTupoBaTb NOo umeHun(0), '
'Bo3pacTy(1), pocty(2), Becy(3): ')
t = int(input('fNo Bo3pacTaHmo(0), no yb6uBaHuMo(1l): '))

a.sort(key=lambda item: item[int(n)], reverse=bool(t))

for i in a:
print ("%7s %3d %4d %3d" % (i[0], i[1], i[2], i[83]))
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Ypok 31. Punbrpanma CriuckoB

[Tonb3oBaTeb BBOAUT /iBa HaTypasIbHBIX UMC/Ia, repBoe 6osibliie BToporo. Mcmnosnb3ys QyHKLM0
filter, BEIBECTU Ha 9KpaH BCe HaTypasbHble UKC/a, KpaTHble BTOPOMY UMC/Iy U He IpeBbIIIatolIye
nepBoe. Hanipumep, 661t BBeieHs! 10 1 3. BriBoz: 3, 6, 9.

int(input('Npegen "))
int(input('KpaTHbl uucny '))

n

r = filter(lambda i: i % a == 0, range(1, n))
print(list(r))

[IpuMep BBINOIHEHUS:

Mpepen 100
KpaTHbl 4ducny 14
[14, 28, 42, 56, 70, 84, 98]

BMecTo ¢byHKLME range, co3/jarolieii UTepupyemMbiii 0ObeKT C YicaaMu OT 1 10 n, MOXKHO ObIJI0 ObI

npeaBapyuTe/IbHO 3all0/JIHUTE CITUCOK!

d = [1 for 1 in range(1, n)]
r filter(lambda i: i % a == 0, d)
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