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MeToaunyeckme ykaszaHusa ans ody4varowmxca Nno 0CBOEHUIO ANCLUNIINHbI
Mpuctynaa K u3yyvyeHuo y4ebHOM OMCUMNNWHBI, Npexae Bcero obyyarolmecs OOSMKHbI
O3HaKOMUTbCA C y4ebHOM nporpamMmMon AUCUUNIUHBI. ONEKTPOHHbIA BapuaHT pabouyen
nporpaMmmbl pa3mMeLLéH Ha cante B BI'Y.
3HaHMe OCHOBHbIX MOMOXEHUN, OTPaXXeHHbIX B paboyen nporpamme AUCUUNINHDBI, MOMOXET
o0yyaloLUMCH OpUEHTMPOBATLCA B U3y4aeMOM Kypce, 0OCO3HaBaTb MECTO U pPOSib N3y4Haemon
ANCUMNIWHBI B NOAroToBKe OGyayulero neparora, CTpOUTb CBOKO paboTy B COOTBETCTBUM C
TpeboBaHUAMM, 3aNOXKEHHBIMU B MporpaMmme.
OCHOBHbIMM  (bopMamMn  ayaAUTOPHbBIX 3aHATUA NO  AUMCUUMNINHE SBNAOTCA Nekuuun, u
NpakTUYecKkne 3aHAaTUS, nocelleHne KoTopbliX obsa3aTenbHO ANs BCEX CTyAeHTOB (Kpome
CTYAEHTOB, 00yYaroLLNXCH MO MHAMBUAYANbHOMY MNaHy).
B xo4e NekUMOHHbIX 3aHATUI crnedyeT He TONbKO CrylwaTh u3naraeMbli Matepuarn n KpaTko
€ro KOHCNeKTMpoBaTb, HO OYEeHb BaXKHO y4acTBOBaTb B aHanuM3e NpMMeEpOoB, npeanaraeMbix
npenogasaTternieM, B pacCMOTPEHUU U peLleHur MPoBreMHbIX BOMPOCOB, BbIHOCUMbIX Ha
obcyxaeHne. HeobxoaumMo KpUTMYECKM OCMbICNMBATL Npeanaraembli Matepuarn, 3agaBatb
BOMPOCHI KakK YTOYHAILLEro Xxapakrepa, nomorawlwme YACHUTb OTAerbHble u3naraemble
MOMNOXEHNsA, Tak W BOMNPOCbI MNPOAYKTMBHONO TWMA, HanpaBfieHHble Ha paclupeHne u
yrnybneHve cBedeHu MO M3y4aeMou Teme, Ha BbISIBNIEHWE HeOOCTaTOYHO OCBELLEHHbIX
BOMpPOCOB, cnabblx MECT B apryMeHTaumm v T.n.
He cnegyeT 0OCNOBHO 3anucbiBaTh NIEKUMIO, Ny4Lle NOMNbITaTbCA MOHATb NIOTUKY U3MNOXEHNS
N BblAENUTb Hamboriee BaXHble TMOMOXEHMA feKuMM B BWUAE OMOPHOrO0 KOHCMEKTa.
PekomeHnayeTcss uncnonb3oBaTb pasnuyHble OpPMbl  BblAeneHns Hauboree CRoXHoro,
HOBOro, HEMOHATHOrO Martepuana, KoTopbiin TpebyeT 4ONONHUTENbHON NPOPaboTKN: MOXHO
NOMEeTUTb ero 3HaKoM Bornpoca (Unu 3anucatb Ha NoNsxX cam BOMPOC), LBETOM, pa3mMepoM
OykB M T.N. — 3TO NOMOXeT ObICTPO HaWTU MaTepwan, Bbi3BaBLUMIA TPYAHOCTU, U B KOHLE
nekuumn (Mnu cpasy e, NOMYTHO) 3agaTb BONPOC npenoasBaTtenio (He crneayeT OCTaBnsaATb
HENoOHATbIN MaTepuan 6e3 aononHUTENbHOM npopaboTku, ©6e3 Hero wHorga ObiBaet
HEBO3MOXHO MOHATb nocneaywwmne Tembl). MaTepuan yxe 3HaAKOMbIA WKW MNOHATHbLIN
Hy)XOaeTcsd B MeHblUer feTanu3aumm — 3TO MNOMOXET C3KOHOMUTb YCUnus BO BpeMms
KOHCMEKTMPOBAHWS.
Ha npaktnyeckun 3aHATUAX PEeKOMEeHOYeTCs aKTUMBHO y4acTBOBaTb B aHanmse pellaemblX
3agad, obcyxaeHun anroputMa ux pelleHus, Bbibope cnocoboB peanusauyumn anroputma Ha
A3blke nporpaMmMmmpoBaHus. NMpy BO3HMKHOBEHMM 3aTPYAHEHMW B pelleHun 3aday BaXKHO
Cpasy BbIACHUTb BCE HEMOHATHbIE MOMEHTbI, 3a[aB BOMNPOC NpenoaaBaTento.
Mpn nogrotoBke K MPOMEXYTOYHOM aTTecTtaumm HeobxoauMMo MNOBTOPUTbL MNPONAEHHbIV
mMaTepuan B COOTBETCTBUM C Yy4ebHOM nporpammoin, MPUMEpPHbLIM MEPEYHEM BOMPOCOB,
BbIHOCALUUXCH Ha 3a4eT. PekomeHOyeTcs MCNoNb30BaTb KOHCMEKTbl MEKUMA U UCTOYHUKMW,
nepeyncrnieHHble B CMMWCKe nuTepaTypbl B paboyen nporpamme OUCUMMAMHBLI, a Takke
pecypcbl aNEeKTPOHHO-6MBNMoTEYHbIX cucteM. Heobxoammo obpatntb ocoboe BHUMaHME Ha
TeMbl Y4EOHbIX 3aHATMIA, NPOMNYLLEHHbIX NO pasHbIM NpuynHam. MNpyu HEOBXOAMMOCTM MOXHO
0bpaTnTbCAa 3a KOHCYNbTaUMeNn N METOOUYECKOM MOMOLLLIO K MpenofaBaTenio.
MnaH NeKUMOHHbIX 3aHATUN
Tema Ne1. OcHoebl npo2paMmMmupoeaHusi Ha si3bike Python.

— {3blk nporpammupoBaHus Python. CTpykTypa nporpammsbi.

— Twvnbl 4aHHbIX: NPOCTbIE N CTPYKTYPUPOBAHHbIE.

— YcnosHbii onepatop. OnepaTop Bbibopa. Linknebl.

— CTpyKTypuypOBaHHbIE TUMbl OaHHbIX.
Tema Ne2. Paspabomka npuknaldHbix npoz2pamm Ha Python.

— bBbubnuotekun Python. CtaHgapTHasa 6ubnuoTteka.

— CeTeBble BO3MOXHOCTU A3blka Python.

— Wcnonb3oBaHue a3bika Python ana matemaTtuyeckux pacyéTos.
Metoanyeckne matepuanbl no Teme «OCHOBbI fAi3blka nMporpammupoBaHusa Python.
3HakomcTBO ¢ Python»



Kpamkasi ucmopuyeckas cripaska

Asblik nporpammunpoBaHuna Python 6bin cosgaH k 1991 rogy ronnanguem [Buao BaH
Poccymom.

CBoe uma — TlantoH (nnu T[IMTOH) — nony4nn OT Ha3BaHUA Ternecepuana, a He
NpecMbIKatoLLLEerocs.

Mocne Toro, kak Poccym paspaboTtan s3bik, OH BbINIOXWN ero B VIHTEpHET, rae coobLecTBo
NPOrpaMMmUCTOB NPUCOELNHUITOCH K €r0 YIyYLUEHUIO.

Python akTMBHO pasBuMBaeTcs B HacTosuwlee Bpems. HacTto BbIXOOAT HOBble BepcUn.
CywecTtByloT aBe nogaepxmnBaemble BeTku: Python 2.x n Python 3.x. 3gecb aHrnunckom
B6ykBon "X" 0603Ha4YaeTCsl KOHKPETHbIN penu3. Mexay BTOpbIM U TpeTbMM [1TMTOHOM ecTb
Hebonbluan pasHuua. B gaHHOM Kypce 3a ocHoBy 6epeTtca Python 3.x.

OdmumanbHbIn canT noaaepXkkm asbika — http://python.org.

OcHogHble ocobeHHOCMU si3blKa

Python — nHTepnpeTupyembli A3blKk MPOrpaMMmMpoBaHMs. I3TO 3HAYUT, YTO MCXOOHbBIA KO,
yacTamum npeobpasyeTcsa B MalLUMHHbIN B NPOLIECCe ero YTeHUs cneynanbHOM NporpaMmon —
NHTEprNpeTaToOpoOM.

Python xapakTtepusyetcsa SICHbIM CUMHTaKCMCOM. YuTaTb KOO Ha HEM nerde, Yem Ha Opyrnx
A3blkax NpPorpaMMMpoBaHus, T. K. B [TMTOHE Mano MCnonb3ylTca Takme BCroMoratesbHble
CMHTaKCMYECKNE 3NeMEeHTbl Kak CKOOKM, TOYkM ¢ 3ansaTbiMu. C Opyron CTOpPOHbI, NpaBuna
A3blka 3acTaBnAlT NPOrpamMMUCTOB AernaTb OTCTYMbl Ans 0603HAYeHUs BIIOXKEHHbIX
KOHCTPYKUMA. [lOHATHO, 4TO XOPOWO OQOPMIEHHbLIN TEKCT C MalnblM KONMU4YEeCTBOM
OTBEKaoLWLMX AIEMEHTOB YNTaTb U NOHUMATbL ferye.

Python — 3TO MOMHOLEHHbLIA BO MHOFOM YHMBEpCarnbHblA $3blK MPOrPaMMUPOBaHNS,
ncnonb3yembli B pasnuyHblx cdepax. OCHOBHas, HO He eAMHCTBEHHas, noaaepxuBaemas
UM napagurma, — OBGBEKTHO-OPMEHTMPOBAHHOE MporpaMmmupoBaHve. OOHako B AaHHOM

Kypce Mbl TONbKO YyrnomsHeM o006 oObektax, a ©OygemMm u3ydaTb CTPYKTYpHOE
nporpamMmmupoBaHne, Tak Kak oHO aABnseTcd 6a3on. be3 3HaHUA OCHOBHbLIX TUMOB AaHHbIX,
BETBIIEHUN, LMKIOB, (PYHKLNA HET CMbICNa n3yyaTb 6onee CrnoxHble napagurmbl, T. K. B HUX
BCE 3TO MCMOMb3YyeTCs.
NHTepnpeTtatopbl Python pacnpoctpaHsieTcss cBOOGOAHO Ha OCHOBaHUWM NMLIEH3MM NOLOOHOM
GNU General Public License.
[3eH lNumoHa
Ecnn nutepnpetatopy lNutoHa gaTtb komangy import this ("vmnopTupyn aTo" 3gecb BUANMO
cnegyeT NoOHMMaTh Kak "MmMnopTupymn camoro cebs"), To BbiBeAeTCcHa Tak HasblBaembin "[13eH
MuToHa", WNNICTPUPYIOLLMA MAOEONOMMKD U OCOBEHHOCTM [OaHHOro 4sblka. [loHuMMaHwue
CMbICNa 3TUX NOCTYNaToB B MPUMOXEHUN K MPOrpaMmMuMpoBaHuO NpuaeT Torda, Korga Bbl
0OCBOUTE A3bIK B NMOSIHOM Mepe 1 npuobpeTeTe OnbIT NPaKTUYECKOro NPorpamMmmMmMpoOBaHnS.

« Beautiful is better than ugly. Kpacusoe ny4iie ypognmsoro.

o Explicit is better than implicit. AiBHOe ny4lie HeABHOrO.

e Simple is better than complex. lNMpocToe ny4Lue CroXHOro.

o Complex is better than complicated. CrnoxHoe ny4yiie yCrioXXHEHHOrO.

o Flat is better than nested. [Nnockoe ny4Lue BAOXEHHOrO.

e Sparse is better than dense. PaspexéHHoe nyuyiie nnoTHOro.

« Readability counts. YaobountaeMocTb BaxHa.

e Special cases aren't special enough to break the rules. YactHble cnyyaum He

HaCTONbKO CyLLECTBEHHbI, 4TOObI HapyLaTb NpaBuna.

« Although practicality beats purity. OgHako npakTMYHOCTb BaXKHEE YMCTOTbI.

o Errors should never pass silently. Owmnbkn HMKOrga He 4OMKHbI 3aManynBaTbCS.

o Unless explicitly silenced. 3a nckniouyeHnem saamanumBaHunsl, KOTOpoe 3a4aHo SIBHO.

e In the face of ambiguity, refuse the temptation to guess. [lepeg nuyom

HEeOOHO3HAYHOCTM COMPOTMBIIANTECH UCKYLLEHUIO yraaaTb.


http://python.org/

e There should be one — and preferably only one — obvious way to do it. [JormkeH
CyllecTBOBaTb OANH — W, XenaTesnbHO, TONbKO OANH — OYeBUAHbLIN cnocob caenatb
aT0.

o Although that way may not be obvious at first unless you're Dutch. XoTss oH moxeT
ObITb C NEPBOro B3rnsiaa He 04eBUAEH, ECINM Tbl HE ronnaHgey,.

o Now is better than never. Ceinvac ny4wie, 4em HuUKoraa.

o Although never is often better than *right* now. OgHako, HMKOrga yaile nydwe, 4em
npsiMoO cenyac.

o If the implementation is hard to explain, it's a bad idea. Ecnu peanusaunio CNoXxHo
00BACHUTL — 3TO Noxasa naes.

« If the implementation is easy to explain, it may be a good idea. Ecnu peanusauuto
nerko 06bACHUTL — 3TO MOXET ObITb XopoLuasa naes.

« Namespaces are one honking great idea — let's do more of those! lNpocTtpaHcTBa
WMEH — MpeKpacHasa naes, gasante genartb ux 6onbLue!

Kak nucatb nporpammbl Ha Python

WHmepaKkmueHbIU pexxum

Npyb6o roBops, WHTepnpeTaTtop BbINOMHAET KOMaHAbl MOCTPOYHO. [lvwelwb CTPOKY,
Haxnumaelwsb Enter, nHTepnpeTaTop BbINOMHAET ee, Habnogaelwb pesynbTarT.

970 yaobHo, korda u3yvaelwb OCOBEHHOCTUM A3blka WM TecTUpyeT Kakyk-Hubyab
HebonbLUyo YacTb Koga. Begb ecnu pabotatb Ha KOMNUANMPYEMOM $3blKe, TO NPULLIIOCE Bbl
CHavana cosgaTb ¢hann ¢ KOOOM Ha MCXOAHOM si3blKe NporpaMMMpOBaHUS, 3aTeM nepenaTb
ero KOMMUASTOpPY, MOMyYUTb OT HEro UCMOoSHAeMbIn ¢ann U TOMbKO MOTOM BbINOSHUTD
nporpamMmmy u oueHnTb pesynbtaT. K cuacTblo, faxe B criydyae ¢ KOMNUNnpyeMbiMn S3blkaMu
BCe 3TW AENCTBMS BbINOMHAET cpeaa pa3paboTku, YTO yrnpoLwaeT Xu3Hb nporpaMmmMumcTa.

B onepauunoHHbIX cuctemax Ha 6ase dgpa Linux MoxHO nporpammupoBaTb Ha Python B
WHTEPAKTUBHOM pEeXMMe C MOMOLLbI MpunoxeHus «TepMuHan», B KOTOpoM paboTaet
komaHgHaa obonoyvka Bash. 3gecb, 4TObGbI 3anycTUTb MHTEpnpeTaTop, Hado BbINOSHUTL

pl@pl-desk: ~

pl@pl-desk:~$ python

Python 2.7.12 (default, Dec 4 2017, 14:50:18)

[GCC 5.4.0 20160609] on linux2

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

e

CKopee Bcero 3anyctutcs MHTepnpeTaTop BTOpown BeTkM [MUTOHA, YTO MOXHO yBUOETbL B
nepson MHGOpMaLMOHHOM cTpoke. B aaHHOM cnyvae 3anyctunacb Bepcus 2.7.12. lNepsoe
4YMCNO «2» yKasblBaeT Ha TO, YTO 3TO MHTepnpeTaTop AN sA3bika nporpaMmmupoBaHus Python
2. MNocnegHasa cTpoka ¢ Tpems yrroBbIMU CkoBkamu (>>>) — 3TO npurnaweHve gnsa BeBoga
komaHa. Nockonbky B gaHHOM Kypce OyaeT mcnonb3oBaTbCa sA3blk Python 3, Bbingaem um3
WHTeprnpeTaTopa C MoMOLLbI0 KOoMaHAbl exit() (exit — Bbixod). [locne 4ero BbINOMHUM B
TepMmuHane komaHay python3.



S ® pl@pl-desk: ~

pl@pl-desk:~% python

Python 2.7.12 (default, Dec 4 2017, 14:50:18)

[GCC 5.4.0 20160609] on linux2

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

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.
==

Ectb BepoaATHOCTb, 4TO nakeT python3 moxeT ObiTb He ycTaHoBneH. Bam npupgetcs
CaMOCTOSATESTbHO YCTAHOBUTL €ro.
[Ons onepaumoHHbIX cuctem cemenctea Windows Hago ckadaTb WHTepnpeTaTtop C
odmumanbHoro camta A3blka  (https://www.python.org/downloads/windows/).  lNocne
YyCTaHOBKW OH ByaeT 3anyckaTbCa Mo apnbiky. cnonb3oBatbe KOMaHAHY 060M04Ky 340€eCb He
TpebyeTcs.
BoamoxHocTn Python no3BonsoT NCNonb3oBaTb €ro Kak KarnbkKynsatop. [Mockosnibky KoMmaHabl
A3blka Mbl HE M3y4anu, 3TO XOPOLLMIA CNOocob NPOTECTMPOBATbL UHTEPAKTUBHbLIN BBOJ KOMaHA.

M 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.

>>> 2 + 5

7

>>> 3¥F)

9

>>> 5/4

1.25

>>> (78-32) * (21 + 110)

6026

>>> [
BbiBaeT, 4TO B Npouecce BBoAa Obina gonyweHa ownbka unu TpebyeTcsa NOBTOPUTbL paHee
ncnonb3yemyo komaHgy. YTobbl 3aHOBO He BBOOAMTb CTPOKY, B KOHCOMM MOXHO
NpoOKpyYnBaTb WCTOPUIO KOMaHA, WCMomnb3yss Afs 3TOro CTPeSfiku BBEpPX WU BHUX Ha
knasnaTtype. B cpege IDLE (B Windows) aonsi 3Toro ucnonb3yrTCA COYEeTaHUSA KraBuLl
(ckopee Bcero Alt+N un Alt+P).
CospgaHune ckpunToB
HecmoTpa Ha ynobcTBa WMHTEPaAKTMBHOIO pexuma, 4aule Bcero HeobxoguMoO COXpPaHWUTb
NCXOAHbIN NMPOorpaMMHbIA KoL AN NocneayloLwero BbiMOMHEHUS N UCNOMb30BaHUs. B Takom
cnyyae noaroTaBnuBaltoTCs pannbl, KOTOpble MepefarTcss 3aTeM MHTeprnpeTaTopy Ha
ncnonHenune. dannol ¢ kogom Ha Python oBGbIMHO MEDT paclumpeHmne .py.
CywecTtByeT uenbln pag cpeq paspabotkm ana Python, Hanpumep, PyCharm. OgHako Ha
nepBoe BpemMs MNOAOWOET TEKCTOBbIM pefakTop C MNOACBETKOWM CUMHTaKcUca, Hanpumep,
Geany.




@ S @ test.py- /home/pl - Geany

6 e “ % %% - B :
Cumpeonbl | JOKYyMeHTbI test.py %
v [ - 1 print(4+3)
test.py 2  print( )|
3

CraTyc 08:43:07: 310 Geany 1.27.

08:43:07: OTKPWT HOBWA $ain "Be3 MMeHW".

KOMMWNATOP | pg. 44:13: oaiin /home/pl/test.py coxpaHéH.

Ly
L L

CooBueHng | 88:45:33: Qaitn /home/pl/test.py coxpaHéH.

3aMeTKH

cTpoka: 2 /3 cronbeu: 19 BbiaeneHo:0 BCT TAB pexum:LF kogupoBeka: UTF-8  Tun daina...
3aecb co3gaeTcd n coxpaHsaeTcs dann kogoM. [lanee ero MOXHO 3anyCcTUTb Ha BbIMOMHEHNE
yepe3d TepmuHan. [lpym 9TOM CHavana YykasblBaeTCA WHTepnpeTtatop (B AaHHOM
cnyyae python3), notom umsa danna (ecnu dann HaxoguTcs B APYrom kKartanore, TO
ykasblBaeTcA C agpecoMm, WM Hago nepentm B 9TOT  Katanor C  MOMOLbHO
komaHabl cdobonoykn Bash).

S5 6 pl@pl-desk: ~

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

7

Ok, Python
pl@pl-desk:~$ |

OpHako B Geany MOXHO LOMOMHUTENbHO YCTAaHOBUTL BCTPOEHHBIM TepMuHan (sudo apt-get
install libvte9), yto ynpoctut paborty.



@ © G test.py- fhome/pl - Geany

o 7 e v & X e © - Lo v
CumBobl | JOKYMEHTLI test.py %
v [ - 1 print(4+3)
test.py 2  print( )
3

CTaTvc pl@pl-desk:~% python3 test.py
- 7

KomnunaTop et
pl@pl-desk:~5 |

CooblweHus
3aMeTKH

TepMuHan

cTpoka:3/3 cronbew:0 BbliaeneHo:0 BCT TAB pexum:LF KoaupoBka: UTF-8  Tun dai...
HakoHel, B pefaktope MOXHO MpPOCTO HaxaTtb F5, yTo oTnpaBuT dhann Ha WUCMOSIHEHME
(TepMnHan oTKpoeTcsi caMm, Nocrie BbIMOMHEHUA NporpamMmmbl U HaxxaTnsa Enter 3akpoeTcs).
B Windows noagrotosuTtb hansibl MOXHO B Ton e cpefe IDLE. [Ins atoro B meHto cnegyet
BolOpaTtb komaHgy File — New Window (Crtl + N), oTtkpoetca uuctoe (6e3
npurnaweHus >>>) HoBoe OKHO. XKenaTenbHO cpasy coxpaHuTb dhann C pacLUMpPEHUEM .py,
4TOObLI NOsiIBMMNACch NOACBEeTKa CUHTakcuca. [locne Toro kak kod GyaeT noaroToBfneH, CHOBa
coxpaHuTe cpann. 3anyck ckpunta BbinonHAeTcsa komango Run — Run Module (F5).
[Mocne aToro B OKHE MHTEPAKTMBHOIO peXnma nosiBUTCS pe3yribTaT BbINOMIHEHUS KoAa.
lNMpakmuyeckasi paboma
1. 3anyctute nHTepnpeTaTop lNMMTOHa B UHTEPAKTMBHOM pexmme. BbInonHMTe HeCKONbKO
KOMaHz, Hanpumep, apumMmeTnyeckme npumepsl.
2. lNopgroTtoBbTe (hann C KOAOM W NepefanTe ero Ha WUCMOSIHEHWE WHTepnpeTaTopy.
O6paTtuTe BHMMaHMe, YTO ecnv NPOCTO 3anucatb apudPMETUKY, TO HUKAKOro BbiBOAA
He nocnegyeT. Bbl yBuauTe nycroTy. OTO OTNMYAETCA OT UHTEPAKTUBHOIO pexuma.
UTtobbl yBNMOETL pelleHne, Hago «ob6epHyTb» npumep B dyHKUmMIo print().
MeTtoaunyeckne matepuanbl no Teme «OCHOBbI fi3blka nporpammupoBaHusa Python.
Tunbl gaHHbIX»
[aHHbIie u ux munsbi
B peanbHOM >XM3HWM Mbl CcOBeplUaeM pasfnyHble OEUCTBUA HaL OKpyXarwwmmMnm Hac
npegmeTamu, unm obvektammn. Mbl MEHSIEM MX CBOWCTBA, HagemnsieM HOBbIMU (PYHKUMSIMWA.
Mo aHanorMm ¢ aTUM KOMMbIOTEPHbIE MPOrpaMMbl TakKe MaHUNYNUPYIOT 06beKTaMu, TONbKO
BUPTYyanbHbiMK, umMdpoBbiMK. Moka He goaem OO0 YPOBHSA OOBEKTHO-OPUEHTUPOBAHHOMO
nporpamMmmupoBaHusi, byaem HasbiBaTb TakMe 0O0beKTbl JaHHbIMMU.
OueBnaHO, AaHHble ObiBaAlOT pasHbiMW. YacTo KOMMbLIOTEPHOW NporpaMmme NpPUXOAUTCS
paboTtatb C yMcnamm M cTpokamu. Tak Ha NPOLOM Ypoke Mbl paboTtanun ¢ 4ucnamu,
BbINOSMHAA Hag HuMMKM apudmeTmyeckne onepaumn. Onepauus CrnoXeHust BbINONHANA
N3MEHEHNE NepBOro Yncna Ha BENUYMHY BTOPOro, a YMHOXEHME YBENn4MBano ogHO Y1Cro B
KONMYeCTBO pa3, COOTBETCTBYIOLLIEE BTOPOMY.
Uucna B cBOKO ovepedb Takke ObiBalOT pasHbIMU: LerbiMWU, BEeLeCTBEHHbIMWU, MOTYT UMETb
OrPOMHOE 3Ha4YeHME UK OYEHb ASIMHHYH0 APOOHYI0 YacTb.



[Mpn 3HakoMCTBE C A3bIkOM NporpaMmmunpoBaHus Python mbl cTonkHemcst ¢ Tpemsi Tunamu
AaHHbIX:

e uenble yucna (Tun int) — NONOXUTEnNbHbLIE N OTpULUATENbHBLIE Lerble Ynucna, a Takke 0
(Hanpuwmep, 4, 687, -45, 0).

e 4ucna c nnasarowen Toukon (Tun float) — opobHbIEe, OHM e BelleCTBeHHble, Ynucna
(Hanpumep, 1.45, -3.789654, 0.00453). lNpumedanune: ona pasgeneHns uenon wu
Apo6HOM YyacTen 34ecb UCNOMb3YeTCHa TOYKa, a He 3anaTas.

e CTpOKM (TUN str) — Habop CUMBOMOB, 3aKSOYEHHLIX B KaBbl4kM (Hanpumep, "ball",
"What is your name?", 'dkfjUuUv', '6589'"). NMprumeyanue: kaBbl4km B Python moryT 6biTb
OAVHAPHLIMW WM ABOWHLIMW; €[AMHCTBEHHbI CMMBOS B KaBblykaxX TakKke sABrsieTcs
CTPOKOW, OTAENbHOIO CUMBOMBLHOrO TUNa B [MUTOHE HeT.

Onepauuu B nporpaMmmmnpoBaHnm

Onepauusa — 3TO BbINOMHEHME Kakux-Nnnbo AeNCTBUA Had OaHHbIMW, KOTOpble B AaHHOM
criyyae uMMeHyloT onepaHaamu. Camo [JercTBMe BbIMOSTHAET onepaTop — crneumarnbHbIN
WNHCTPYMEHT. Ecnu 6bl Bbl BLINOMHANKW onepauunio NOCTPOMKKN CcTona, TO BaliMMuK onepaHaamu
61 6bl 4OCKa 1 TBO34b, @ ONepaTopoM — MOSIOTOK.

orepany 1 orepaHy 2
OTIEPATOP

|
10 + 20

Tak B matemaTtvke 1 nporpaMmupoBaHMM CUMBOJ MNIOCa SABMSETCA onepaTtopom orepaunm
CMNOXEHWNs1 MO OTHOLWEHUI0 K 4ucrnam. B cnydyae CTpok 3TOT >Xe onepaTtop BbINOMHAET
onepauuio KOHKameHauyuu, T. €. COeJUHEHUS.

>>> 10.25 + 98.36

108.61

>>> 'Hello' + 'World'

'HelloWorld'

3peck cnenyet ona cebs oTMeTUTb, YTO TO, YTO AenaeT onepaTop B onepaunn, 3aBUCUT He
TOMbKO OT HEro, HO M OT TUMOB [aHHbIX, KOTOPbIMA OH ornepupyeT. MonoTtok B cnyyae
HanageHuss Ha Bac KpokoAuna rnepecTtaHeT urpaTb pPofib CTPOUTENBHOrO WHCTPYMEHTA.
OpHako B OOMbLIMHCTBE CryyYaeB onepaTtopbl He yHuBepcarbHbl. Hanpumep, 3Hak nnioca
HenpuMeHNM, ecnu onepaHaamm sBMSTCA, C OOHON CTOPOHBI, YXCIIO, a C APYron — CTpoka.
>>> 1 + 'a'

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

TypeError: unsupported operand type(s) for +: 'int' and 'str'

3pecb B cTpoke TypeError: unsupported operand type(s) for +: 'int' and 'str' nHTepnpeTaTop
coobuaeT, 4TO nNpousoLlna owubka Tvna — HenoaaepXXUBaembln onepans Ans TUMNoB int 1
str.

UN3meHeHue murnoe OaHHbIX

[MpuBegeHHyo Bbile onepaunto BCe-TakM MOXHO BbINOSHUTbL, €Criv npespaTuTb Yncno 1 B
cTpoky "1". Ina nameHeHna ogHUX TUNOB AaHHbIX B Apyrne B A3blike Python npegycmoTtpeH
PS4 BCTPOEHHbIX B HEro (PyHKUM (4TO Takoe (PyHKUMS B NpuHUMNE, Bbl Y3HaeTe B ApPYrux
ypokax). [Mockofnbky Mbl noka pabotaem Tonbko ¢ Tpemst Tunamm (int, float n str), T0
paccMOTPUM TOMbKO cooTBeTCTBYIOWME UM doyHKumu: int(), float(), str().

>>> str(l) + 'a'

llal

>>> int('3'") + 4

7

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



>>> str(4) + str(l.2)

'41.2"

O™ yHKUMM nNpeobpasyloT TO, YTO NMOMeLlaeTcs B UX CKOOKM COOTBETCTBEHHO B LIENOE
4YMCIO, BeLLeCTBEHHOE 4YuUCrio unu cTpoky. OgHako Hago NoHuMaTb, YTOo npeobpasoBaTb
MOXHO He Bce:

>>> int ('hi'")

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

ValueError: invalid literal for int() with base 10: 'hi'

3pecb BO3HMKNA owmbka 3HadveHusa (ValueError), Tak kak nepegaH nurtepan (B 4aHHOM
cnyyae cTpoka C OYyKBEHHbIMM CUMMBOSIAMM), KOTOPbIN Henb3s npeobpasoBaTb K 4YMChy C
ocHoBaHueM 10. OgHako dyHKuuS int() He Takas npocTas:

>>> int ('101', 2)

5

>>> int ('F', 106)

15

Ecnu Bbl 3HaeTe 0 pasnnyHbIX CUCTEMAX CYUCHEHUS, TO NONMETeE, YTO 34eCb NPOU3OLLISIO.
Obpatute BHMMaHME ewe Ha oaHo. [laHHble MOryT Ha3blBaTbCs 3HAYEHUSAMU, a
Takke nutepanamMmu. 3TN Tpu NoHATUA ("OaHHble", "3HaveHne", "nuTepan") He obo3HavaloT
OOHO W TO Xe, HO Onu3kM M Hepenko ynoTpebrnalTca Kak CUHOHUMMBbL. YTOOblI MOHATHL
pasnuuve Mexay HUMMW, MecTa ux ynotpebneHusi, Hago W3y4uTb NporpaMMupoBaHue
rny6xe.

[NepemeHHbIe

[aHHble XpaHATCA B SA4erkax namaTn KomnbtoTepa. Korga Mbl BBOOUM YMCNO, OHO
NoOMeLLaeTca B KaKyl-TO A4enky namatu. Ho kak noToM y3HaTb, Kyda umMeHHo? Kak
BnocneacTesun obpallatbCsd K 3TUM  JaHHbIMM?  HyXHO Kak-TO 3anoMHUTb, MOMETUTb
COOTBETCTBYIOLLYIO AYENKY.

PaHblle, npyM HanucaHun nporpaMMm Ha MaLMHHOM si3blke, obpalleHne K gyenkam namatu
OCYLLECTBMNANN C MOMOLLBI0 YyKasaHUs UX PerucTpoB, T. €. KOHKpeTHO coobuwanu, Kyaa
NONOXUTb AaHHble U OTKyAa MX B3ATb. O4HaKo ¢ nosiBNeHnem accemobnepos npu obpatleHnm
K Oa@HHbIM CTanu UCNosib3oBaTb CIOBECHbIE NepeMeHHble, YTO Kyada yaobHen ons YyenoBeka.
MexaHun3m cBA3N Mexay nepeMeHHbIMU U JaHHBIMU MOXET pasnuyatbCs B 3aBUCMMOCTU OT
A3blka NPOrpaMMmMpPOBaHUS U TUNOB AaHHbIX. [oka 4OCTAaTOYHO 3anNOMHUTL, YTO B MporpaMmme
AaHHblE CBA3bIBAKOTCH C KaKMM-NNBO nMeHeM 1 B AanbHenwem obpalleHne K HUM BO3MOXHO
No 9TOMY MMEHU-NEePEMEHHOMN.

CnoBo "nepemeHHasa" o6o03Ha4aeT, YTO CYLIHOCTb MOXET MEHATbCS, OHa HEeMnoOCTOsIHHA.
[encTBuTeNnbHO, Bbl YBUAUTE 3TO B AaNbHEWLWEM, OOHA U Ta Xe nepeMeHHas MoxeT ObiTb
CBsi3aHa CHa4ana c OgHUMMU AaHHbIMW, @ NOTOM — C APYrMMKU. TO eCTb ee 3HayYeHne MoXeT
MEHATbCHA, OHa NepeMeH4YnBa.

B nporpamme Ha s3bike Python, kak n Ha ©GONbLUMHCTBE OPYrUX A3bIKOB, CBA3b MexXay
AAHHBIMM U NepeMeHHbIMW YCTaHaBnMBaeTCs C MOMOLWbI 3Haka =. Takas onepauus
Ha3blBaeTCa NpUucBanMBaHue (Takke roBopsaT "npuceoeHune"). Hanpmumep, BoipaxeHue sq = 4
O3HayaerT, YTo Ha OObeKT, NpeAcTaBnsalOLWMIA CODOM YMCIOo 4, HaxoasLeecsa B onpeneneHHoOn
obnactn namsTu, Tenepb CcCbiNaeTcss NepemeHHas sq, M obpawaTtbCss K 3TOMy OOBEKTY
cnegyet No UMeHU sq.



sq 4
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oIeparii:g AAHHEIC

HeperIEHHOII
IIPHCBANBAHNA

MmeHa nepemeHHbIX MOryTt ObiTb ntobbiMu. OOHAKO €CTb HEeCKONbKOo Oo6LmMx npaBun MX
HanucaHus:
1. XKenatenbHo gaBaTb NepeMeHHbIM OCMbICIIEHHbIE UMEHA, rOBOPSLLINE O Ha3HaAYeHUU
AaHHbIX, HA KOTOPbIE OHU CCbINalTCS.
2. Nma nepeMeHHON He JOMMKHO coBnagaTh C KOMaH4aMu A3blka (3ape3epBUpPOBaHHbIMU
KNoYeBbIMU CrioBamm).
3. VM nepeMeHHOM OOIMKHO HauyMHaTbCsa ¢ OyKBbl MM cMMBONa nogyepkmBaHms (), HO
He ¢ undpbl.
4. Nma nepeMeHHON He JOMMKHO cogepxaTtb npobensl.
UYTOoObl y3HaTb 3HadeHMe, Ha KOTOPOE CCbllaeTcs NepemMeHHas, HaxoOsCb B pexume
WHTepnpeTaTopa, AOCTAaTOYHO ee Bbi3BaTb, T. €. HaNncaTb UMs 1 HaxaTb Enter.
>>>35q =4
>>> sq
4
BoT 6onee cnoxHel npumep paboTbl C NepeMEHHbIMU B UHTEPAKTUBHOM peXume:
>>> apples = 100
>>> eat day = 5
>>> day = 7
>>> apples = apples - eat day * day
>>> apples
65
30ecb  urypuypyloT Tpu nepemMeHHble: apples, eat day wu day. Kaxgon u3  Hux
npuceamBaeTca CBoe 3HayeHue. BblipaxeHue apples = apples - eat _day * day crnoxHoe.
CHauana BbINoNHAeTCA NnoaBblipaxeHue, CTosLee cnpaBa OT 3Haka paBeHcTBa. locne aToro
ero pesynbTaT npucBanBaeTcs NepeMeHHON apples, B pesynbTaTe Yero ee ctapoe 3HayYeHune
(100) Tepsietca. B noaBbipaxeHun apples - eat_day * day BMECTO MUMEH NEPEMEHHbIX Ha
camMoM Jerne UCNonb3yTcsa UX 3HavyeHus, T. e. yicna 100, 5 un 7.
lMpakmu4eckasi paboma
1. lNepemeHHon var_int npucesonte 3HayveHue 10, var_float - 3HayeHue 8.4, var_str - "No".
2. VameHunTe 3HayeHue, xpaHMMoOe B nepemeHHon var_int, yBennumB ero B 3.5 pasa,
pesynbTaTt CBAXUTE C NepemMeHHou big_int.
3. N3meHuTe 3HaveHne, xpaHnmoe B nepemeHHon var_float, ymeHbLLUMB ero Ha eanHuly,
pe3ynbTaTt CBAXUTE C TOW Xe NepeMeHHON.
4. Pasgenute var_int Ha var_float, a 3atem big_int Ha var float. Peaynbtat gaHHbIX
BbIpaXX€HUN HE NPUBA3bIBANTE HU K KAKUM NEPEMEHHbIM.
5. N3meHuTe 3HayveHue nepemeHHon var_str Ha "NoNoYesYesYes". [1pu oopmupoBaHumn
HOBOro 3Ha4YeHWs UCMONb3ynTe onepauun KoHKaTeHauun (+) n NOBTOPEHUSA CTPOKK (*).
6. BbiBeauTe 3Ha4YeHUs BCEX NepeMEHHbIX.
MeTtoanyeckne matepuanbl no TemMe «OCHOBbI fi3blka nporpammupoBaHus Python.
INornyeckue BbipaxeHus 1 onepaTtopbi»
Jlozuyeckue 8bipaxkeHuUs1 U noaudeckul mur OaHHbIX
YacTto B peanbHOM XU3HU Mbl COrnawaemcs ¢ Kakum-nmbo yTBepXAeHWeM Unu otTpuuaem
ero. Hanpumep, ecnn Bam CKaxyT, 4To cymma uvmcen 3 u 5 6onble 7, Bbl COrNacuTecs,
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ckaxeTe: «[a, aTo npaBga». Ecnn xe KTo-TO ByaeT yTBepxaaTb, YTO CyMMa Tpex U NATn
MEHbLLE CEeMU, TO Bbl pacLieHUTe Takoe YTBEPXKAEHME KaK NOXHOe.

MopobHble dpasbl nNpegnonaraldT TONbKO ABa BO3MOXHbIX oTBeTa — nmbo "pa", korga
BblpaXeHMe OLeHMBaeTCsa Kak npaBda, WCTMHa, nubo "HeT", Korgoa yTBepXaeHue
OL€eHMBaeTCa Kak oOWwmnbo4HOoe, foXHoe. B nporpammuvpoBaHuMM M MaTemMaTuKe ecrnu
pe3ynbTaToOM BbIYUCIIEHMA BbIpaXeHUsi MOXeT ObITb NUlWb UCTUHA WUIU JIOXb, TO
Takoe BblpaXXeHWe Ha3bIBaeTCA NTOrMYECKUM.

Hanpumep, BblpaxeHune 4 > 5 aABNAeTCA NOrMYeckMM, Tak Kak ero pesynbTaToM SBMseTcs
nnbo npaeaa, Nnbo noxb. BoipaxeHne 4 + 5 He ABNAETCA NOrMYECcKNM, Tak Kak pe3ynbTaTom
€ro BbIMOMHEHUS ABNAETCHA YMCIO.

Ha npownom ypoke Mbl MNO3HAKOMWAUCL C TpeMst TUNaMW [aHHbIX — UenbiMu U
BELLEeCTBEHHbIMU YMcnamMu, a Takke cTpokamn. CerogHs BBeeM YeTBepTbii — FIOrMYeCKUmn
TMN pAaHHbIX (Tun bool). Ero Takke HasbiBawoT 6yneBbiM. Y 3TOro Tuna Bcero [Aga
BO3MOXHbIX 3Ha4YeHus: True (npaega) u False (Noxb).

>>> a = True

>>> type (a)

<class 'bool'>

>>> b = False

>>> type (b)

<class 'bool'>

3aecb nepemeHHon a 6bINo NPUCBOEHO 3Ha4YeHue True, Nocne Yero ¢ NOMOLLbI0 BCTPOEHHOM
B Python cyHkuum type() nposepeH ee tvn. IHTepnpeTaTop coobLmn, 4To 3TO NepeMeHHas
knacca bool. lNMoHaTMa "knacc" n "tTnmn AgaHHbIX" B OaHHOM Crnyyae OOHO U TO Xe.
lMepemeHHas b Takxe cBA3aHa ¢ 6yrneBbIM 3Ha4YeHUEM.

B nporpammupoBaHum False 06bI4HO NpupaBHMBAIOT K HyIMtO, a True — K eguHuue. YTobbl B
3TOM y6eanTbCH, MOXHO NpeobpasoBaTb OyneBoO 3HAYEHME K LIeSTOYUCTIEHHOMY TUNY:

>>> int (True)

1

>>> int (False)

0

BoamoxxHo 1 obpaTHoe. MoxHO npeobpasoBaTb kakoe-nnbo 3HayeHne K bynesomy Tuny:

>>> bool (3.4)

True

>>> bool (-150)

True

>>> bool (0)

False

>>> bool (' ")

True

>>> bool('")

False

W 3pecb paboTaeTt npaBuno: BCE, 4To He 0 1 He NycToTa, ABNsSeTCa NpaBaoMn.

Jlornyeckne onepaTtopsl

["OBOpSi HA eCTeCTBEHHOM 4A3blke (HanpumMmep, pyCCKoM) Mbl 0603Ha4YaeM CpaBHEHNSA CrioBamMu
"paBHO", "6onbLie", "MeHbLle". B a3bikax nporpaMmMupoBaHns UCNONb3YOTCA crneumanbHble
3Haku, NogobHbIe TeEM, KOTOPbIE UCMONb3YKTCA B MaTtemaTuke: > (bonbLue), < (MeHbLue), >=
(bornbLue unu paBHo), <= (MeHbLLE UK paBHO), == (paBHO), != (He paBHO).

He nytante onepauuio npucBamMBaHuUs 3HAYEHUS MEepeMeHHOW, 0DO3Ha4yaemyr B A3blKe
Python oguHO4YHbIM 3HakoM "paBHO", M onepauuio CcpaBHeHus (OABa 3Haka "paBHO").
MpuceamBaHue U cpaBHEHWE — pa3Hble onepaunn.

>>> a = 10

>>> b =5

>>> a + b > 14

True
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>>> a < 14 - b

False

>>> a <= b + 5

True

>>> a !=Db

True

>>> a == b

False

>>> c = a ==>b

>>> a, b, c

(10, 5, False)

B paHHOM npumepe BblpaxeHue ¢ = a== b coctouT n3 AByX noAasblpaxeHun. CHavana
npoucxoguT cpaBHeHME (==) nepemeHHbix an b. llocne atoro pesynbTaTr nOrM4YeCcKomn
ornepaumm npuceamBaeTcsl nepeMeHHon c. BbipaxeHue a,b, c npocTo BbIBOAUT 3HA4YeHUS
nepemMeHHbIX Ha 3KpaH.

CrioXHble ro2udyecKue 8blpaxkeHusi

Jlornyeckne BbipaxeHna Tuna kByte >= 1023 aBnsOTCA MPOCTbIMK, TakK Kak B HUX
BbIMOMHAETCSA TOMNbKO OAHAa fiornyeckas onepauuns. OgHako, Ha npakTuke Hepeako BO3HUKaeT
HeobxoaMMoCTb B 6onee CroXHbIX BblpaXeHnax. MoxeT noHagobuTbca nonyydntb OTBeTa
"0a" vnn "HeTt" B 3aBUCMMOCTM OT pesynbTaTa BbIMNOSIHEHUS OBYX MPOCTbIX BblPaXXeHUN.
Hanpumep, "Ha ynuue naet cHer nnu goxab", "nepemeHHas news 6onble 12 1 meHbLue 20"
B Takux crnyyasix umcnonb3yloTcs chneuunanbHble onepaTtopbl, o6beanHsawowmne asa n bonee
NPOCTbIX NOrnM4yecknx BblpaxeHus. LUnupoko wucnonb3ywoTca [ABa onepatopa — Tak
Ha3biBaeMble rorndeckune U (and) n UINA (or).

Utobbl nonyuntb True npu wucnonb3oBaHum onepartopa and, Heob6xoaumMo, 4TOOLI
pe3ynbTaTtbl 060MX NPOCTbIX BblpaXXEHWW, KOTOPble CBA3bIBAET AaHHbIA onepartop, Obinu
MCTUHHBbIMKU. Ecnun xoTa 6bl B 0gHOM cryvae pesynbtatoMm byaet False, To 1 Bce crnioxHoe
Bblpa)xeHne 6yaeT NOoXHbIM.

Utobbl nonyuntb True npu MCnonb3oBaHUK onepaTopa or, HeobxoamMmo, 4YTobbl pesynbTaT
X0Ts1 6bl OQHOrO NMPOCTOr0 BbIPAXEHUS, BXOASALLEro B COCTaB CMOXHOro, Obls1 UICTUHHBIM. B
crydae oneparopa Or CloXHOe BblpaXeHne CTaHOBUTCA NOXHbIM NULb TOrAa, Korga foXHbl
oba cocTaBnsoLLme ero NPoCTble BblpaXKeHUS.

Honyctnm, nepeMeHHon X 6biNno NpUCBOEHO 3HaveHne 8 (x = 8), nepeMeHHON Y NpUCBOUNU
13 (y = 13). Jlornyeckoe BbipaxeHney < 15 and x > 8 BygeT BbINOMHATLCA CredyroLum
obpasom. CHa4ana BbINONMHUTCA BbipaxeHne y < 15. Ero pesynbtatom 6yget True. 3atem
BbINOMNHUTCS BblpaxkeHne X > 8. Ero pesynbtatom Oyget False. [lanee BblpaxeHue csegetca
K True and False, 4yto BepHeT False.

>>> x = 8

>>> y = 13

>>> y < 15 and x > 8
False

Ecnn 6b1 Mbl 3anucanu BblpaxeHme Tak: X > 8 and y < 15, To OHO Takke BepHyno 6bl False.
OpHako cpaBHeHMe y < 15 He BbINOMHANOCH Obl MHTEPNPETaTOPOM, TaK Kak ero Hesayem
BbINOSNHATL. Bedb nepBoe MpoCTOe normyeckoe BblpaxeHune (X > 8) yxe BEepHyro NoXb,
KoTopas, B criydyae onepatopa and, npeBpallaeT Bce BblpaXeHue B JTOXb.

B cnyyae c onepatopom or BTOpOe MNPOCTOE BblpaXXeHMe MNPOBEPSETCsH, ecnu nepsoe
BEPHYNO NOXb, M HE MPOBEPHAETCS, €CNU YXe nepBoe BEepHYyno WUCTUHY. Tak Kak Aans
WCTUHHOCTU BCEr0 BbIPAXEHUS [O0CTaTOYHO €OWHCTBEHHOro True, HEeBaXHO MO Kakylo
CTOPOHY OT Of OHO CTOWT.

>>> y < 15 or x > 8

True

B asbike Python ecTb euwle yHapHbIM normdeckuin onepartop not, T. e. oTpuuaHune. OH
npesBpallaeT npaesay B JIOXb, @ NOXb B NpaBgy. YHapHbIM OH MOTOMY, YTO MPUMEHSETCH K
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OAHOMY BbIPaXXEHWUI0, CTOSLLIEMY MOCIe HEro, a He cnpaBa WM CneBa OT HEro Kak B cryyae
OmHapHbIX and un or.
>>> not y < 15
False
3aecb y < 15 BosBpawaet True. OTpuuaga 31o, Mbl nonyyaem False.
>>> a = 5
>>> b = 0
>>> not a
False
>>> not b
True
Uuncno 5 TpakTyeTcst Kak UCTUHA, OTpULA@HUE UCTUHBLI AaeT NoXxb. Honb npupaBHMBaEeTCa K
False. OtpuuaHue False gaet True.
lNMpakmuyeckasi paboma

1. lMpuceovite ABYM NepeMEHHbBIM NOObIE YACNOBbIE 3HAYEHUS.

2. CocTtaBbTe ABa CMOXHbIX JTOTMYECKMX BbIpaXKeHUsi C NOMOLLbIO onepaTopa and, o4HO

N3 KOTOPbIX AOSMKHO AaBaTb UCTUHY, a APYroe — NOoXb.
3. AHanormyHo BbINOMHUTE M. 2, HO Y>KE UCNOSb3ys onepartop or.
4. TonpobynTe MCNoOMnb30BaTb B SIOTMYECKMX BbIPAXEHUAX MEPEMEHHbIE CTPOKOBOMO
TMna. O6bACHUTE pesynbTar.

MeTtoaunyeckne matepuanbl no Teme «OCHOBbI fAi3blka nMporpammupoBaHusa Python.
YcnoBHbIN onepaTop»
Xoa BLINOMHEHUA NPOrpaMmbl MOXET ObITb NUHENHbIM, T.€. TakUM, KOrda BblpaXKeHUs
BbIMOSHATCS, HA4YMHAA C NEPBOro M 3akaH4YMBasi NOCNegHUM, No Nopsaaky, He nponyckas Hu
OAHOW CTPOKM Koaa. Ho vawe ObiBaeT coBceM He Tak. [1pu BbIMOMHEHUN NPOrpaMMHOro Koaa
HEKOTOpble ero y4acTku MoryT ObiTb NponyweHbl. YTobbl ny4ylie NOHATb NodYemMy, NpoBeaeM
aHanorui ¢ peanbHOM XN3HbL. [lonyCTUM, YenoBEK XMBET MO pacnmcaHuio (MOXHO ckasaTb,
pacnmcaHne — 3TO cBoeobpasHbI "MporpamMmMHbIA Ko4", KOTOPbIN creayeT BbiNofHUTL). B
ero pacnucaHmm B 18.00 crtouT noxog B 6HaccenH. OpgHako 4enoBeky nocTynaeT
MHopMauus, 4YTo Bogy cnunu, n 6accerH He paboTtaeT. BnonHe NOrMYHO OTMEHUTHL CBOE
3aHATME NO NnaBaHuio. T.e. OAHMM M3 YCrOBUIM nocelweHus GaccenHa [OmMKHO ObiTb ero
PYHKLUNOHNUPOBAHUE, MHAYe OOIMKHbI BbINOSTHATLCS Apyrne 4eNCcTBus.
[Moxoxass HenMHENMHOCTb AeNCTBUMA MOXeT ObiTb npegyCMOTPeHa UM B KOMMbHOTEPHOW
nporpamme. Hanpumep, 4YacTb koda AOSMKHA BbINOMHATLCSA NUWb NPU  OnNpeaeneHHOM
3HA4YEeHUN KOHKPETHOM nepemeHHon. OBbIYHO B A3blkax NPOrpamMMMpPOBaHUSA UCMONb3yeTcs
NpUBIN3NTENBHO Takas KOHCTPYKLMS:

If & noauweckuli_onepamop b :

BblpaXeHWA, BbinonHsAeMble NpU pe3ynbTrate True
B NOrM4YeCKoM BblpaXeHWH

Mpumep ee peanunsaummn Ha s3blke NporpammMmmpoBaHna Python:
if numbig < 100: # ecam B3BHaAveHMe MNepeMeHHO) numbig wMmeHpme 100, TO

c = a**b # BOBBECTM BHaAUEHME MEPEMEHHOM a B CTEerneHb b,
# pesysBTaT NPUCBOUTE C.
[MepBaa cTpoka KOHCTpPyKUMW if — 3TO 3arofioBOK, B KOTOPOM MNpOBepsieTcs YycroBue
BbIMOSIHEHUSA CTPOK KOAa Mocrie [BoeTouuns (Tena KOHCTpyKkuuu). B npumepe Bbiwe Teno
COAEPXUT BCErO NKLLUb OOHO BblpaXXeHne, o4Hako Yale ux ooiBaeTt kyaa 6onbLue.
Mpo Python roBopAT, 4TO 3TO £3blK MNPOrPaAMMMUPOBAHUSA C AOCTATOYMHO SACHBIM W FErko
YynTaemMbiM KOAOM. OTO CBA3AHO C TEM, YTO B HEM CBeAEHbl K MMHMMYMY BCMOMOraTesnbHble
aneMeHTbl (CKOBKW, ToYKa C 3ansaTon), a ANns pasfgeneHus CUHTAKCUYECKMX KOHCTPYKLNN
MCMONb3YyTCH OTCTYNbl OT Havana CTPOKU. YuuTbiBad 3TO, B KOHCTPyKUMWK if KOO, KOTOPbLIN
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BbIMONMHAETCA MNpu cobnoaeHnn yCcnoBud, OOJDKEH obs13aTenbHO MMETb OTCTyn BMNpaBo.

OctanbHon koA (OCHOBHas nporpamma) OOfKEH MMeTb TOT Xe OTCTyn, YTO U crnoso if.
O6bI4HO OTCTYN AenaeTcs ¢ NOMOLLbIO Knasuwim Tab.

OcHOBHaA BeTBh

Biowennblii kKoj

OcHoBHAA BeTBb

Mo>kHO M306pa3nTb Brok-cxeMy Nporpammbl, Coaepkallen MHCTpyKUmio if, B Takom Buae:

True

False

—

Bctpeuaetca u  6Gonee cnoxHasa ¢opma BeTBneHus: if-else. Ecnn  ycnosue npu
WHCTPYKUUK if Oka3biBaeTCsl NMOXHbLIM, TO BbINOMNHAETCA 6MOK Koga Npu MHCTPYKUMK else.

True False

B

Mpumep koga ¢ BeTKON else Ha s3blke nporpaMmmupoBaHus Python:
print "llpueetr"
tovarl = 50
tovar? 32

if tovarl+ tovar?

\%
Ne)
Ne)



print "Cymma He pmocTaTouHa"
else:

print "Uex onsjauen"
print "lloxa"
lNMpakmuy4eckasi paboma

1. Hanuwwute nporpaMmMHbii KoL, B KOTOPOM B Criydae, €Cnu 3HavyeHne Hekou
nepemeHHon 6Gonbwe 0, BbIBOAUNOCH Obl cneumanbHoe cooblieHne (Mcnonb3ymTte
dyHKumto print). OguH pas BbIMNONHUTE MporpamMmy npu 3Ha4YeHUU NepemMeHHON
6onblwe 0, BTOpOM pa3 — meHbLue 0.

2. YCOBepLEHCTBYTE nNpeablaylnin Kog C MNOMOLLbD  BeETKM else Tak, 4Tobbl B
3aBUCUMMOCTU OT 3HAYEHUS NepeMeHHOM, BbiBoaunacek nnbo 1, nubo -1.

3. CamocTtosaTenbHO npuaymanTe nporpammy, B KOTOopouM ©Obl ucnonb3oBanachb
NMHCTPYKUMS if(>kenaTenbHO C BeTKOW else). BNoXeHHbIN Kog AOMMKEH coaep)aTb He
MeHee TpeX BbIpaXKeHUMN.

Metoaunyeckne matepuanbl no teme «OCHOBBbI fAi3blka nMporpammupoBaHusa Python.
Uukn While»

L{uknbl — 9TO WHCTPYKUMM, BLIMOMHAIOWMNE OOHY U TyXXe nocrnefoBaTerlbHOCTb AENCTBUN,
noka AenCcTBYeT 3alaHHOE YCroBue.

B peanbHOM XW3HM Mbl OOBOMBHO 4YacTO CTankMBaemcs C uuknamu. Hanpumep, xoabba
yerioBeka — BMOSIHE UUKITMYECKOe sIBMEeHWE: Lar fieBow, war npaBon, CHOBa feBOM-NpaBom
n T.4., Noka He ByaeT AOCTUrHyTa onpeaeneHHas uenb (Hanpumep, WKona unv marasuH). B
KOMMbIOTEPHbIX MporpamMmmax Hapsgy C WMHCTPYKUMAMM BETBAEHMsIMU (T.e. BbIOOpOM nyTu
AENCTBMS) TakkKe CyLLECTBYKT MHCTPYKUMM UUKNOB (MOBTOpeHus nencTteud). Ecnv Obl
WHCTPYKUMIW LUMKNa He CyllecTBoBasio, npuwwiock 6bl MHOro pas BCTaBMATb B Nporpammy
OOVMH W TOT Xe KoA4 noapsa CTOMbKO pas, CKOJbKO HYXXHO BbIMOMHUTbL OLMHAKOBYHO
nocnenoBaTeNbHOCTb AENCTBUN.

YHuBepcanbHbIM OpPraHM3aTtopoM UuKNa B A3blke nporpammumpoBaHmnsa Python (kak n Bo
MHOMMX OpYrux A3blkax) siBrseTca KoHcTpykums while. Cnoso "while" ¢ aHrnuinckoro sA3sbika
nepeBoauTcAa Kak "noka" ("noka normdeckoe BblpaXXeHWe BO3BpalLaeT MCTUHY, BbIMOMHATb
onpegerneHHble onepaunn”). KoHcTpykumto while Ha a3bike Python MoxHO onucatb
cnegyroLen cXxemMou:

while a Tormgeckuil omepatop |

neucTBHE ()

H3MeHeHHe d

OTa cxema npubnuauTernbHa, T.K. JIOrMYeckoe BblipaXKeHne B 3arofioBke uukna while moxeTt
ObITb 6Onee CNoXHbIM, a UBMEHATLCA MOXET NepeMeHHas (Mnn BolpaxkeHue) b.

MoxxeT BO3HUKHYTb BOMNpoc: "3ayeM nameHaTb a unu b?". Korga BbinomnHeHWe nporpaMmmMHoOro
koga goxoauT Ao umkna while, BbINONHAETCA NOrMyeckoe BblpaXKeHUe B 3arosioBke, 1, ecnv
ObIo  nonyyeHo True (MCTUHA), BBIMOMHATCA BOXEHHblE BblpaxeHud. [locne noTok
BbIMOMHEHUA rMporpaMMbl CHOBa BO3BpallaeTcs B 3arofioBok uukna while, n cHoBa
npoBepseTca ycnosue. Ecnu ycnosue Hukorga He OydeT NOXHbIM, TO He ByaeT NpuUYMH
OCTaHOBKM UMKINa M nporpamma 3ayuknumcs. Ytobbl 9TOro He npousowsio, Heobxoammo
npegycMoTpeTb BO3MOXHOCTb BbIXO4a M3 LMKNA — JOXHOCTb BbIPaXEHUS B 3aroSfioBKe.
Takum 00pa3oM, U3MEHAA 3HavyeHMe MepeMeHHON B Tene Uuukna, MOXHO [OBECTM
norn4yeckoe BblpaxkeHue A0 JIOXKHOCTMU.
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Het

OTY U3MEHSAEMYIO NMEPEMEHHYIO, KOTOpasi UCMNONb3yeTcsl B 3arofnoBke umkna while, obbl4HO
Ha3bIBalOT cHeTYMKOM. Kak 1 BCAKOW NepeMeHHON el MOXHO AaBaTb NMPOU3BOSIbHbIE MMEHA,

OAHAKO O4YeHb YacTto wucnonb3yoT OykBbl i W j. [lpocTenwmn UMK Ha a3blke
nporpaMmmupoBaHus Python moxeT BbIrnageTb Tak:

strl = "+"

i =20

while i < 10:

print (strl)

i=1+1
B nocnegHen cTpo4dke Koga NpouUCXoamT yBENUYEHNE 3HAYEHNA NepPeEMEHHON | Ha eguHuLYy,
NO3TOMY C KaxkablM 060pOTOM LMKNa ee 3HavyeHne yeenuumBaetcs. Korga 6yaet JOCTUTHYTO
yucrno 10, nornyeckoe BblpaxkeHne i < 10 gacT NOXHbIA pe3yrnbTaT, BbINOSHEHME Tena umMkna
OyneT npekpalleHo, a NoTOK BbINOSIHEHUS MporpaMMbl NeperaeT Ha KoMaHabl crnegyowme
3a BCEW KOHCTPyKUMEen umkna. Pe3ynbTaTOM BbINOMHEHUSI CKpUNTa NPUBELEHHOrO Bbille
ABMSETCA BbIBOL Ha 3KpaH OECATU 3HAKOB + B CTONOUK. Ecnu yBennumBaTtb cYETYUK B Tene
LUUKIa He Ha eanHuuy, a Ha 2, To ByaeT BbiBEAEHO TOMbKO NATb 3HAKOB, T.K LMK caenaet
nuwe NATb 060pOTOB.
Bonee cnoXxHein NpyMep ¢ UCNOMb30BaHMEM LMKNa:
fibl = 0
fib2 =1
print (fibl)
print (fib2)
n =10
i =20
while i < n:

fib sum = fibl + fib2

print (fib sum)

fibl = fib2

fib2 = fib sum

i=1+1
OTOT npuMep BbIBOAUT Yucnia @uboHayyu — psag YMcesi, B KOTOPOM Kaxkgoe nocregyroilee
ynucno pasHo cymme Asyx npegpbigywmx: 0, 1, 1, 2, 3, 5, 8, 13 n 1.4. CKkpnnT BbLIBOAUT
ABeHaguatb uneHoB psga: aea (0 u 1) BbIBOOATCSA BHE LMKNa U OECATb BbIBOAATCA B
peaynbTaTte BbIMOSIHEHNS LUKa.
Kak ato npoucxoaunt? BBogsatcs ase nepemenHble (fib1 u fib2), koTopbiMm npucsavsatoTcs
HavanbHble 3HayeHus. [lpucBamBalOTCs 3HAYEHUS MEPEMEHHOM N U CHETUMKY i, Mexay
KOTOPbIMU T€ UIN UHblE MaTeEMaTUYEeCKMe OTHOLLEHNS (POPMUPYIOT Kenaemoe YNCNO BUTKOB
uukna. BHyTpu umkna cosgaetcs nepemeHHas fib_sum, koTopon npucBanBaeTcst cymma AByx
npeablaylmnx YrneHoB psga, U ee Xe 3HayeHue BbIBOOAUTCA Ha 9KpaH. [lanee mameHawTcs
3HadveHus fib1 un fib2 (nepBomy npucBavBaeTcs BTOpoe, a BTOPOMY - CymMMa), a Takxke
yBENMYMBAETCS 3HAYEHME CYEeTYMKA.
lNMpakmuy4eckasi paboma
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1. Hanuwwute cKkpunT Ha A3blke nporpammupoBaHus Python, BbiBOASAWMA psag yucen
®dunboHavum (cm. npumep Bbiwe). 3anycTute ero Ha BbIMOfHEHWE. 3aTeM U3MEHUTE
Kog Tak, 4Tobbl BbiBOAMNCSA psag uncen druboHavyum, HauMHasa ¢ NATOro YneHa psga m
3akaHuuBas aBaguaTtbiM.

2. Hanuwwute uukn, BeiBOAAWMK pag YeTHbIX Yncen ot 0 go 20. 3atem, Kaxxgoe TpeTbe
yucso B page ot -1 go -21.

3. CamoctosTenbHO NpuaymanTe nporpammy Ha Python, B koTopon 6bl ncnonb3oBancsd
umkn while.
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