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MeTor0 HaB4YaJbHOI aucouiiinm  «OOYMCIIOBaJbHA  TEXHIKA  Ta
OporpaMyBaHHS» € BHUBYEHHS CTyACHTaMu OPUHIMUIIB pOOOTH  Cy4YacHOT
OOYHUCITIOBAJILHOI TEXHIKM, HAOyTTI MPAKTUUYHUX HABUYOK CTBOPEHHS MPUKIATHHUX
nporpam i peaiizaiii anroputmiB o0poOku iHpopMmarii Ha MoBi Python. OcoGnuBa
yBara NpUAUILETbCS PO3BUTKY MPAKTUYHUX HABUKIB MPOTPaMyBaHHs, aHaI3y Ta
BUKOPHUCTAHHIO aJITOPUTMIB 1 ITaTEPHIB ITporpaMyBaHHs Ha MoB1 Python.

3aBJaHHAIMHU BUBYEHHS HABYAJbLHOI JUCIHHUILIIHH €:

— O3HAMOMHTH CTYJICHTIB 3 OCHOBHMMH IOHATTSMH 1 TPUHIUIIAMH POOOTH
Cy4acHO1 00UYHCITIOBAIBHOT TEXHIKH

— HaJIaTU HAaBUYKH peari3allii 3a/1ad aBTOMaTHYHO1 00poOku iH(popmarrii

— HaJaTH HAaBYMKHA PO3POOKH 1 HAITMCAHHS KOMIT IOTEPHUX MPOTrpam

3MICT HaBYaJbHOI AMCIUIUIIHM HampaBieHUM Ha (OpPMYyBaHHS HACTYIHHUX
KOMIIETEHTHOCTEH, BU3HAYECHUX CTAaHAAPTOM BUIINOi OCBITH 31 creriaabHOCTI 172
«TenexomyHikarii Ta pagioTexXHiKa.

3K-3. 31aTHICTh TJIaHYBAaTH Ta YIPABISTH YaCOM.

3K-5. 31aTHICTh CHIJIKYBaTUCS JIEPKABHOIO MOBOIO K YCHO, TaK 1 MHCbMOBO.

3K-6. 3n1aTHICTh MpaloBaTy B KOMaHI.

3K-8. BMiHHS BUSIBISITH, CTABUTH Ta BUPIIITYBATH MPOOJIEMH.

3K-9. HaBuku 3aiiicHeHHs 6€3ME€UHO1 JisSTTEHOCTI.

IIK-3. 3martHICTh BUKOPUCTOBYBAaTHM 0a30BlI METOJU, CHOCOOM Ta 3acobu
OTPUMAaHHsI, IepejaBaHHsl, 0OpOOKH Ta 30epiranHs 1HPpopMarlii.

IMK-8. T'oTOBHICTH CHOPHUATH BIPOBAKEHHIO TMEPCHEKTUBHUX TEXHOMOTIN 1
CTaHJapTIB.

IK-11. 3pgatHICT, CKIagaTH HOPMATHBHY JIOKYMEHTAIIF0 1HCTPYKINI 3
eKCILTyaTallfHO-TEXHIYHOTO OOCIyTOBYBaHHS 1H(POPMAIITHO-TEIEKOMYHIKAIMHUX
MepeX, TEICKOMYHIKAIMHUX Ta PaglOTEXHIYHUX CHUCTEM, a TaKOX 3a Mporpamamu
BUINIPOOYBAHb.

IMK-12. 3naTHicTs MPOBOAUTH POOOTH 3 KEpyBaHHS MOTOKAMHU HAaBAHTAKEHHS
1H(pOpMaIIfHO-TEIEKOMYHIKAIITHUX MEPEK.

OTpumaHi 3HaHHS 3 HABYAIBHOI NUCIUILUIIHU CTAHYTh CKJIAJOBUMHU HACTYIHUX
NporpaMHMX pe3yJbTATIB HaBUaHHS 3a cremianbHICTIO 172 «TenexomyHikaiii Ta
pallOTeXHIKay:

PH-3. BMiHHS 3acTOCOBYBaTM 3HAaHHS B Trainy3l iHQOpMaTUKM W cydacHUX
iH(pOopMaIIfHIUX TEXHOJOTINH, OO0YHCIIOBAIBLHOT 1 MIKPOMPOIIECOPHOT TEXHIKH Ta
IporpaMyBaHHs, MPOTPAMHUX 3aCO0IB I PO3B’sI3aHHS CIEIiali30BaHUX 3a7ad Ta
MPaKTUYHUX MPOoOIeM y Taimy3i mpo¢eciiHOi JiSITLHOCTI.
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PH-4. 3parnicth OpaTh yd4acThb y CTBOPEHHI MPHUKIAJHOTO MPOTPAMHOIO
3a0e3neyeHHsl JUIsl eJIeMEHTIB (MOIyliB, OJOKiB, BY3JiB) TEIEKOMYHIKAIIIHIX
cucrteM, 1H(QOKOMYHIKAIIMHUX, TEJEKOMYHIKAIIIHHUX MEpexK, paalOTeXHIYHUX
CHCTEM Ta CHCTEM TEJICBI31IITHOTO ¥ paioMOBJICHHS TOIIIO.

3. [Iporpama HaBYAJbHOI TUCUMILTIHA
3micToBuii MoayJb 1. AnmapatHe 3a0e3ne4eHHs 00YHUCIIOBAJIBLHOI TEXHIKH

Tema 1. OcHoBH 0y10BH 00YMCJII0BAIBHOI TeXHIKH. [CTOpISI pO3BUTKY
O0YHCITIOBAIbHOT TEXHIKH. APXITEKTypa 00UKCIIOBaIbHIX MaliH. 30epiraHus i
o0poOka iHhopmarrii.

Tema 2. llenTpajabHuii mpouecop. 3arajibHi BIIOMOCTI PO MIPOIECOPH.
Apudmernko-noriuanii npuctpiid. [Ipuctpiit kepyBanHs. CTpyKTypa HEHTPAIbHOTO
npouecopa. Cuctema nepupuBaHHb

Tema 3. IIpucrpoi 30epiranns ingpopmauii. [IpucTpoi BBogy-BUBOIY
indopmauii. Opranizaiis 1 ctpykrypa mam’siti. O3I1 1 3311. [Ipuctpoi 36epiransi
1H(popMmalli 00unCcIIOBaNIbHOI TEXHIKU. OpraHizalis 1 CTPYKTypa CUCTEM BBOJY-
BuBoty. [Ipuctpoi BBOAYy-BHBOY 1 BiI0OOpaXkeHHs 1H(pOopMaIlii

3MmicToBuii Moay.b 2. CydacHi onepauiiini cucremu

Tema 4. IlousaTTs npo onepaniitni cucremu. OCHOBHI TOHATTS TIPO CydacHi
omnepatiitHi cucteMu. IIoHATTS PO KIIIEHTCHKI 1 CEPBEPHI ONepalliiiHi CUCTEMHU.
[Tpu3HauenHs Ta QyHKIIT onepamiiHuX CUCTEM

Tema 5. Onepauniiini cucremu cimeiicrea Microsoft Windows. Oco6muBocti OC
nirivikun Windows NT. OcHoBHI koMIIOHEHTH siapa. [IporpamMHi iHTepdeiicu.
Oco06nuBoCT! (QYHKITIOHYBaHHS.

Tema 6. Unix-noaioHi onepamiiini cucremu. Po3surok UNIX-nonioanx OC.
OcnosHi npeacraBauki. UNIX-moaionux OC. CimetictBo OC GNU/Linux .

3MmicToBuii MOayJIb 3. AJITOPUTMU i iX peasizauis
Tema 7. IlousaTTst npo aaroputmu. OCHOBHI MOHSTTS PO aNropuT™Mu. Bunn
anroputMmiB. EQEKTHUBHICTH aIrOpUTMIB.
Tema 8. KomOinaTopHi anropurMu. 3arainbHi KOMOIHATOPHI aJTOPUTMHU.
AJITOPUTMU TIOIIYKY. AJITOPUTMU MOITYKY CTPOKH.
Tema 9. AsropuTvMu copTyBaHHS. AJITOPUTMH CTIMKOTO COPTYBaHHS. AJITOPUTMHU
HECTIAKOT0 COPTYBaHHS.

3micToBuii Moayab 4. OcobauBoCTi nporpamyBaHHs Ha MoBi Python
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Tema 10. [IpuHuunu 06’ €KTHO-OPIEHTOBAHOIO NporpaMyBaHHs. [1oHATTS
00’€KTiB, KJIaCiB, HACIIyBaHHs. BigHOIIEHS MK KiacaMu
Tema 11. IlaTepuu npoexktyBanust MoBu Python. I[Topomkyroui marepHu.
CrpykTypHi narepHu. [loBeiHKOBI MaTepHHU.

Po3nonia yacy

g
= 5 MicTOBHI MOxy.JTi = &
g & S| E
2 = =
Tema 1. OcHoBH OyZOBU OOUMCITIOBATIBHOI TEXHIKH. [1],
2
.15-46
Tewma 2. IlenTpansHuii mporecop [2],
2
Nel — . ¢.11-51
Tema 3. Ilpuctpoi 36epiranns indopmanii. [Ipuctpoi BBOIY-BHBOTY [2],
: 2
iH(popMmarrii. €.148-190
JI.P. 1. OcuoBu Python 2
JI.P. 2. Bka3ziBka po3ranxy:KeHHs 2
Pazom |- 10 —
Tewma 4. [ToHATTS 1TpO omepariiiiHi CUCTeMH 4 C.6([)?ﬂ. 13
o - . . [3]
Tema 5. Onepauniiini cucremu cimerictea Microsoft Windows 2 ¢.128-149
N2 Tema 6. Unix-nioxi6Hi onepartiitii cucremu 2 [6]
' ] C.96-104
JI.P. 3. PoGora 3 nukiamu
JI.P. 4. Panxu 2
Pazom |- 12 —
[4]
Tema 7. ITOHATTS PO aNTOPUTMH. 4 C.22-1%6
Tema 8. KoMGiHATOpHI aJITOPHTMH. 2 [4]
Ne3 |Tema 9. Anroputmu COpTYBaHHSL. 2 [4]
JI.P. 5. Po6ora 3i ciuckamu 2
JL.P. 6. ®yHKmii 2
Pa3zom 12
Tema 10. [IpuHIMIN 00’ €KTHO-OPIEHTOBAHOTO POTPAMYyBaHHS 2 C. 1553]_ 175
Nod Tema 11. [Natepau npoektyBanHs MoBu Python 4 [7]
B JI.P. 7. Po6orta 3 daitmamu 2
JI.P. 8. Knacu 2
Pazom |- 10 —
Po3aisin 111 caMocCTiiiHOro BUBYEHHS
‘TeMa 1. OcHoBu OyneBoi asreOpu \ 2 \
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Tewma 2. IcTopist po3BUTKY 00UHCITIOBAIBHOT TEXHIKU

Tema 3. Crex TCP/IP

Tema 5. Cucrema ynpasiiaas Bepcismu Git

2
2
Tema 4. OCHOBH MEpPEKEBUX ONEPAINHUX CHCTEM 2
2
2

Tema 6. bazu nanux

Pazom - 12 —

Bceboro mo kypey |- 56 —

IIpuHIUNY KOHTPOJIIO 32 CAMOCTIiHOI0 POOOTOI0

KpeautHo-monynpHa poOOTa MPOBOIUTHCSA y BUTISAAI MUCHBMOBOI KOHTPOJBHOI
poGotu. Jlo ckiaay BXOASATh TEOPETUYHI MUTAHHS Ta 3a/adl. 3aBJJaHHS MOXKYTh OyTH
K pENPOAYKTUBHUMH, TaK 1 TBOPUUMHU.

[Ipy BUBYEHHI JOUCIUIUIIHK Tepea0avyaloThbCsl HACTYMHI (OPMHU KOHTPOJIIO:
KOHTPOJIbHI POOOTH, $IKI MPOBOASATHCA HA JIEKUIAX, MEpPEBIpKa KOHCIEKTIB, YCHE
OMMTYBAHHS, 3aXHUCT 3BITIB MO JJAOOPATOPHUM 3aHATTSIM, KOHTPOJIb TOTOBHOCTI /10
3aHATh. [lilcyMKOBa (popMa KOHTPOJIIO — ICIIUT.

Po3noain 60aiB

Monymi Ta iX elnemMeHTu dopMa KOHTPOIIIO MakcumanbHa
KUTBKICTB
OamiB
3micToBuii MoayJb 1. «KAnapaTHe 3a0e3ne4eHHs] 00YHCIIOBAJIBLHOI TEXHIKH»
Jlexii 1-4 o Temam 1-3 MotynpHa KOHTpoJibHA poboTta Nel 10
JlabopatopHi poboTu Ne 1,2 Bukonanns 1 3axuct JIP 15
Pa3om 3a 3micToBHIi MOayJIb 1 25
3microBuii MoayJb 2. «CydacHi onepauiiini cucteMu»
Jlexii 5-8 mo Temam 4-6 Mo tynpHa KOHTPOJIbHA poOoTa No2 10
JlaboparopHi po6otu Ne 3 4 Bukonanns i1 3axuct JIP 15
Pa3om 3a 3micToBHIi MOAYJIb 2 25
3micToBuii MoayJIb 3. «AJITOPUTMH i iX peasizamisi.»
Jlexii 10-12 o Temam 8-10 MopynbpHa KOHTpOJbHA poOoTa Ne3 10
JlaboparopHi podotu Ne 5, 6 Bukonanns i1 3axuct JIP 15
Pa3om 3a 3micToBuii MOAYJIb 3 25
3microBuii MoayJb 4. «OcodauBocTi nporpamyBanHs Ha MoBi Python»
Jlexmii 13-14 mo Temam 11-12 MotynpHa KOHTpoJIbHA poboTa Ned 10
JlaboparopHi podotu Ne 7, 8 Buxonanns 1 3axuct JIP 15
Pa3om 3a 3micToBuii MoayJIb 4 25
Ex3amen 100
Ouinka nmo JMCHUILTIHI 100
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11. PexomenaoBaHa Jiiteparypa
OcHoBHa JiTepaTtypa

1. BerancnurensHas Texauka: yaeonuk / H.I'. 3axapos, P.A. CaitdyTnnHoB. —
Vaesguosck: YalI'TY, 2007. — 224c.

2. TanaenOaym 3., Octun T. Apxutektypa kommnbiorepa. 6-¢ uza. — CII6.: [Tutep,
2013. — 816c.

3. Tannenbaym 3., boc X. CoBpeMeHHBIC ONIEPAITMOHHBIC CUCTEMBI. 4-€ U3, —
CIIO.: ITutep, 2015. — 1120c.

4. Kopmen T. AAropuTmsel: NOCTpOEHUE U aHANIN3, 3-¢ u3.: [lep. ¢ anra. — M.: OO0
«A. . Bunbsimcy, 2013. — 1328c.: .

5. JIytu M. IIporpammupoBanue Ha Python, Tom 1, 4-e uznanue. — [epc. C anri. —
CII0.: CumBoa-ITmroc, 2011. — 992 c., n.

6. [etit K. JI>x. BBenenue B cuctemsl 0a3 gaHHbIX, 8-¢ uzganue.: [lepc. C anri. —
M.:3narensckuii noM «BunssMcey, 2005. — 1328c.: uiI.

JlonomizkHa JiiTteparypa

7. Iyt M. Uzygaem Python, 4-¢ uznanue. — Iepc. C anri. — CII16.: CumBon-ITtoc,
2011. - 1208 c., n.

12. Indpopmautiiini pecypcu B Intepneri

1. https://www.python.org/

2. https://pythonworld.ru/samouchitel-python

3. https://wingware.com/

4. https://www.jetbrains.com/pycharm-edu/?fromMenu
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TeoperuyHa yacTuHa

Python — me mortyxHa MOBa mporpamyBaHHS, SKOIO JIETKO OBOJIOAITH. BoHa mae
e(eKTHUBHI CTPYKTYPH JIaHMX BHCOKOTO PIBHS Ta MPOCTHUH, ajie ePEeKTUBHUM IT1JIX1]T
0 00'€KTHO-OpPIEHTOBAHOIO IMporpaMmyBaHHsA. EnerantHuii cuHtakcuc llaiiToHa,
JTMHaMigyHa 0OpoOKa THUITIB, a TaKOX Te, 110 11e 1IHTEepIIpEeTOBaHa MOBa, POOJIATh HOTO
17IcaTbHUM 711 HAITUCAHHS CKPUIITIB Ta MIBUAKOT PO3POOKH MPHUKIATHUX TIPOTpam y
0araTboX rajay3sx Ha OLIBIIOCTI IJIaT(GOpM.

[atepniperatop moBu IlaiiTon 1 Garara crangaptHa 610ai0TeKa (K KOJI-KEPETO, TaK
1 OlHapH1 AUCTPUOYTUBU JJIA YCIX TOJIOBHUX OIEpallifHUX CHCTEM) MOXYTh OYyTH
oTpuMaHi 3 caiTy [laiiToHa, 1 MOXKYTh BUIBHO PO3MOBCIO/UKYBaTHCs. Lleit camuii cailT
Ma€ IUCTPUOYTMBHU Ta NOCHUJIAHHS Ha YWUCICHHI MOAYNI, HpOrpaMu, yTUJIITH Ta
JIOAATKOBY JTOKYMEHTAIII 0.

InTepnperarop moBu [laiiToH MOXxke OyTH JIETKO PO3MIMPEHUN QYHKIISIMU Ta TUIAMU
nanux, po3podsienumu Ha C un CH++ (abo Ha 1HIIIN MOBI, IKY MOXXHA BUKJIMKATH 13
C). IlaitfToH TakoX 3py4HUH SIK MOBa CILIEHApIiB 1[0 BOYJAOBYIOTHCS B TPHUKIAIHI
porpamu, JJis JOJATKOBUX HAJIAIITYBaHb (DYHKI1IOHAIBHOCTI.

[le#i minpyyHUK MOBUHEH y 3arajbHUX pHCAX O3HAMOMUTU 4YMTaya 3 TOJOBHUMHU
KoHLenuisiMu Ta pucamu Ilaiitona. Ilpamtoroun 3 nuM nociOHUKOM, 3arajioM go0pe
MaTH 1HTeprnperaTop MoBHU [laliToH mia pykoro, aje BCl MPUKIAAM CaMOJOCTATHI,
OTK€ LW TEKCT MOYKE MPOCTO OYTH MPOUYUTAHUM.

[Ilomo omucy craHmapTHUX 00'ekTiB  Ta MoayiniB, auB. Python  Library
Reference. Python Reference Manual nae 6inbm ¢gopmanbHe BH3HAUEHHS MOBH.
[IIo6 nucatu posmmpenns Ha C Ta C++, uywmraiite Extending and Embedding
the Python Interpreter Ta Python/C API Reference. IcHye Tako Kijibka KHHYKOK, IO
JIETaJIbHO PO3riaaatoTh [1aiToH.

Lleit ormnsig HE € BCEOXONTHUM, Y HBOMY HE PO3IIISIHYTO KOXKHY OKPEMY PHUCY YU HaBITh
yCl HaWOUTBII BXWBaHI 0coOMMBOCTI. HartomicTh, BiH MICTHTH PHCH MOBH, SKi
NOTPeOyIOTh MEPIIOYEPTOBOI yBAry, Ta MOJA€ YATAYEBI 3arajbHE YABICHHS PO CMaK
Ta CTUJIb MOBH. [IpounTaBim i1oro, BU 3MOXKETE YMTATH 1 CTBOPIOBATH BJIACHI MOy
Ta MpPOrpamu, a TaKOX OyJeTe TOTOBI 0O3HAMOMUTHUCS 3 PI3HOMAHITHUMU MOIYJISIMU
o0i6moreku Ilaiitona, onucanumu y Python Library Reference.

K10 BM KOJUCh MHUCATM BEJIMKUN CKPUNT KOMAHIHOTO DPsiKa, TO BaM HAMEBHO
3HallOMEe 1€ TIOYYTTS: BaM XOUEThCS JOJATH 1lie OAHY (QYHKIIIO, ajle CKPUIIT yKe U
TaK 3aHaJTO TMOBUIBHUWA Ta 3acKIaJHUNA, 4u 1 (QYHKUIS TOTpedye BUKIUKY
CUCTEMHOI KoMaHAM a0o 1HIIol QyHKIIT, IKy MOxHa BUKIMKaTH juiie 13 C... YacTto
npoOJemMa He Taka BXKe ¥ CKiIa/Ha, o0 nepenucyBaTu yBech cKpunt Ha C; MOXKIIUBO
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npoOjeMa BUMAara€e psaKiB 3MIHHOI JOBKMHHM YW I1HIIMX THUIIB JAaHUX (TaKuUX SK
BIIOPSZIKOBAaHI CIUCKU Ha3B (aiiniB), mo Jjerko ctBoputd B Shell, ame sxi
notpedyroTh 6arato pobotu Ha C, YU MOKIMBO BH HE JOCTAaTHRO 0013HaH1 3 C.

[nma cutyarisi: MOXJIMBO BaM TMOTPIOHO TpaloBaTh 3 KiuIbKoMa 010J110TeKaMH,
Hanucanumu Ha C, aje TpaJAMLIMHWA LUK "HaNMUCaHHA-KOMIUIALIS-TeCTyBaHHS-
KOMMUIAIIS" 3aHaATO MOBUIBHMK. Bam moTpiOHO po3poOWTH Mporpamy MIBHIIIE.
Mo>JIMBO BH Halucaldd Mporpamy, sika MOTpeOye MOBU PO3IIMPEHHS, aje BaM HE
X0YEThCsl CTBOPIOBATH HOBY MOBY, MHCATH Ta HaJaro/pKyBaTH il iHTEpIpeTarop, i
MOTIM MPUB'A3YBAaTH HOTO JI0 BAIIOl MPOTpaMHu.

V takux Bunazakax ITaiToH Moxe GYTH came Ti€x0 MOBOIO, IO HOTpiGHA. Moro nerko
BUKOPHUCTOBYBAaTH, Y TOW JK€ dYac II¢ CIpaBXHSI MOBa IporpamMyBaHHS, IO Mae
Oaratiry CTPYKTYpy Ta MIATPUMYE HAMMCAHHS OUTBIIMX MPOTpaM, HK TpaauIliiiHa
00o0s0HKa. 3 1HIIOTOo 00Ky, [[aliTOH MPOMOHY€E 3pyUHILIE Ta AETAIBHINIE BUSABICHHS
nommwiok HiX C, 1, Oyaydyd MOBOIO Jy>K€ BHCOKOTO pPIBHS, BIH Ma€ BMOHTOBaHI
BHCOKOPIBHEBI TUIIU JAHUX, 30KpEMa I'HYy4YKi MaCUBHU Ta CJIOBHUKH, 151 €(EKTUBHOTO
cTBOpeHHs skuxX Ha MoBl C MOTpiOHO KidbKa JHIB. 3aBISKH 3arajIbHIIIAM THIIAM
nanux, [TaliTon Moxe OyTH 3aCTOCOBaHUM JJisl BUPIIIEHHSI Ha0araTo MIKMPIIOTO KoJia
npobiieM, HiXk Taka MoBa sk AWK, uu HaBiTh Perl; BogHouac 6arato peueid MOXKYTh
OyTu cTBOpeHi Ha [1aifToHI Tak camo MPOCTO, SIK 1 HA IUX MOBAX.

[TaiiToH n03BOJIsiE pPO30MTH Bally MporpamMy Ha MOJYJi, SIKI MOXYTb 3r0JI0M
BUKOPHUCTOBYBAaTHCA B IHIIMX Mporpamax, Hanucanux Ha [laitoni. Ilaiiton mae
BEIIUKY KUIBKICTh CTaHAAPTHUX MOJYJIIB, SIKI BU MOXETE MOKJIACTH B OCHOBY CBOIX
nporpaM abo Ha SKMX MOJKETE TOYaTH BYMTHUCSA TMPOTpPaMyBaTH. ICHYIOTh TaKoOX
BOyZ0BaHI MOJYMI JUIS TaKWX 3ajaad K (aiJIoBUM BBIJI-BUBiJ, CUCTEMHI BUKIIHKH,
COKETH, 1 HaBiTh IpadiyHi 1HTEepdeiicu, Hanpukiaa iHTepdeiic 10 Habopy BIIXKETIB
moBu Tk.

[TafitTon — 1me iHTepmpeToBaHa MOBA, MO0 MOXKE 30€perTH BaM YHMMAaJl0 4Yacy MpHU
po3po01ii mporpam, TOMy M0 KOMIuUIALis Ta npuB's3yBanHs (linking) He moTpiOHi.
[aTepniperaTop MOXKe TaKOXK BHUKOPHCTOBYBAaTHUCS Yy IIaJOTOBOMY PEXHMI, IO
CHPOILYE €KCIEPUMEHTYBaHHS 3 PI3HUMU pUCAaMH MOBH, HAIUCaHHS OJHOPA30BUX
nporpaM YW TECTyBaHHS NUISXOM 3BOPOTHBOI po3poOku. lle Takox 3pyunHuit
HACTUIbHUN KaJIbKYJISITOP.

[TaliToH 103BOJSIE CTBOPIOBATU JIy>)KE KOMITAKTHI Ta YuUTaOeNbHI mporpaMu. Turmosa
nporpama, HanucaHa Ha [TaiiToHi — HabaraTto KOpoTIlia Hi>K €KBIBAJICHTHA MPOTpaMa
Ha C yu C++, 110 Bi10YyBA€ETHCSA 3 TAKUX NMPUYUH:

. CTPYKTYpPH JIaHUX BUCOKOTO PIBHS JO3BOJISSIOTH BUPA3UTH CKJIAJIHI OTepartii 3a
JIOTIOMOT'O0 OJIHI€T IHCTPYKIIIi




MIHICTEPCTBO OCBITU I HAYKH YKPAIHU ®-22.06-
KutoMupcebKa JEPKABHUI YHIBEPCUTET <X KUTOMHUPCHKA MMOJITEXHIKA» 05.01/172.001/B/OK8
noJiiTexuika Cucrema ynpasJinng sikictio Bianosinae JICTY ISO 9001:2015 -2020
Exsemnasp Ne 1 Apx 117/ 9
(] FPYHYBaHHﬂ IHCprKHlﬁ B 6HOKI/I pO6I/ITI)C$I 3a JOIIOMOT'OKO BI/II[iJ'IeHHﬂ

BIJICTYIIaMH 3aMiCTh (PITYpHHUX JTY>KOK
. JeKJIapallis 3SMIHHUX YU apTyMEHTIB HE IOTpiOHa

[TafiToH MOXHa PO3IIMPUTH: SKIIO BU BMieTe mporpamyBatu Ha C, To BaM Oyne
JTOCTHUTH JIETKO JTOJaTH HOBY BOYyIOBaHy (DYHKIIIO IO iHTEpIpeTaTropa, o HaaacTh
MOXJIMBICTh BUKOHYBATH KPUTHYHI omepallli 3 MaKCHUMaJIbHOI IIBHUIKICTIO, a00
npuB'szatu [laliToH 10 BXKEe CKOMOUIBOBAaHHUX O010710TeK (Hampukiang 010110TeK
rpadiuHoro iHTepdeiicy). Takox Bu MokeTe pUB's3ITH 1HTEepIpeTarop [laiiToHa 10
nporpamu, HanucaHoi Ha C 1 BUKOPUCTOBYBATH MOTO SK PO3IMIUPEHHS YU KOMaHIHY
MOBY JISI BaIlloi MpOTpamMHu.

Mix iHIIMM, MOBa Ha3MBA€ThCS Ha 4ecTh KomenailiHoro moy Bia bi-bi-Ci "Monty
Python's Flying Circus" ("Jlettouuit mupk Monti IlaiiToHa") 1 HE Mae KOTHOTO
BIIHOLIEHHS 10 penTuiiil. XKaptu npo Monri [1aliToHa He nuine 103BOJSIOTHCS, alle
1 320X0UyIOThCS !

Tenep, komu BU BCl Bxke MaOyTh mnomoOwin I[laliToH, B HameBHO XO4eTe
JOKJIaHIIIE O3HAHOMUTHCS 3 L1€0 MOBOK0. OCKIbKM HalKpaliuil crocid BUBYMUTU
MOBY — 1€ MpalIOBaTh 3 HEKW, OTOX 1 MU PEKOMEHAYEMO BaM 1€ 3pOOUTH
SAKHAUIIBUIIIE.

VY HacTynmHOMY pO3JILJIl UTUMETHCS PO MEXAHIKY KOPUCTYBAHHS 1HTEPIPETATOPOM.
[le noBomi OaHanbHa, ajie ICTOTHA JUISI PO3YMIHHS TMOJANBIIMX MPHUKIAIIB
1H(popMmaris.

Pemta 1boro HaBYaNbHOTO MOCIOHMKA MOSICHIOBATHME Pi3HI OCOOJIMBOCTI MOBHU MU
cuctemu [TaiiTOH Ha pHKIaAaX, MOYMHAIOYM 3 IPOCTUX BUPA3iB, IHCTPYKIIIH 1 TUITIB
JnaHuX, 4depe3 (yHKIIi 1 Momymi 1 HapemTi 10 OLIbII CKIaJHUX KOHIICHIIIH, 5K
BUHSITKY Ta BU3HAYCHI KOPUCTYBauyeM KIIACH.

Bursink iHTEepIipeTaTopa

Skiio iHTepnperaTop MoBH [1aliTOH BCTAaHOBJICHO, HOTO MICIIC3HAXOKSHHSIM
sazsuuaii € /usr/local/bin/python . ko nogatu /usr/local/bin no 3minHOT 000I0HKH

FOnikca PATH (tisixu 110 ¢aiiiiB 1110 BUKOHYIOTBCS), TO 1€ JaCTh 3MOTY BUKJIMKATH
IHTEpIIPETaToOp 3a TOMOMOTOI0 KOMaH !

python

Micue, nie )xuBe IHTEepIpeTaTop, MOXe OyTH 3aJlaHe Mij yac 1HCTamsuii. Ko By He
NICBHI, JIe 3HaXOIUThCSI BUKOHYBaHuil ¢aiin [TaliToH, To BUKOHaKTe KoMaHLy: Which
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python abo 3ammraiiTe MicleBOro TIypy 4YH CHCTEMHOTO ajMiHICTparopa
(/usr/local/python, Hanpukian, € HOMyJISIPHOIO AIbTEPHATHBOIO).

Bein cumBomy "kinenp aitma" (Control-D ma Unix, Control-Z nva Windows)

3MYCUTbH IHTEPIPETATOP BUUTHU 31 CTATyCOM HYJb. SIKIIO 1€ HE MpPaIllo€, 3AIUIIUTH
IHTEPIIPETATOP MOXKHA 32 JTOMOMOTOI0 TAKMX KOMaH/I;

Import sys; sys.exit()
A 4acTo mpocTo
exit()

PenaryBanns psinka B iHTeprnperaTropi 3arajom He ayxe ckianne. Ha FOnikei Toi,
XTO BCTAHOBHB 1HTEPHPETATOP, MIT TAKOXK J0oAaTH miATpUMKY 010mioreku GNU mis
suntyBanHa psaka (GNU readline library), xoTpa Hajgae mumpiii MOKIHMBOCTI
IHTEPaKTUBHOTO PEJaryBaHHsA Ta NaM'sATae 1CTOPi0 KOMaHJ. UM He HaWlIBUIIIUN
CrociO TepeBipuTH, YW MOXKJIUBE pelaaryBaHHs psaka — Ii¢ BBeaeHHs Control-
P Bizmpasy miciig 3amycKy IHTeprpeTaTopa. SKIo BU 4yeTe T'YJOK, TO pelaryBaHHs
panka pgie; auB. JlogaToxk A s gokjamHimoi 1H(opwmariiii. Skimio x HIYOTO He
B110y0cs a6o "P" BUBeIEHO Ha KOHCOJIb, TO 1151 (DYHKIIIS HEIOCTYITHA;, BU 3MOYKETE
BUJAJISATH MTOTIEPEIHI CUMBOJIU JIMILE OJIUH 33 OJITHUM.

InTepnperarop aie moniOHo g0 oOonoHku HOHIKca: SKIIO KHOro BHUKIMKAHO 13
CTaHJAAPTHUM BUBOJIOM TMiJ'€THAHUM JIO TEPMIHAY, KOMAaHIU 3YHUTYIOTHCS 1
BUKOHYIOTBCS y J11aJIOTOBOMY PEKHMI, SKIIO K HOTO BUKIMKAHO 3 apTYMEHTOM, IIIO €
Ha3Boro (haiinia, abo x (aityn 3a7jaHO K CTaHJIAPTHUUN BBIJ, IHTEPIPETATOP 3UUTYE 1
BUKOHYE CKpunm 3 1IbOro ¢aina.

[HIUit croci6 3amycky inTeprperatopa — 1e " python -c "komanoa" [apryment] ... ",
0 BUKOHYE Jii, 3aJjaHl KOMaH/010, TOAI0HO 10 TOTrO, SIK Ji€ OTIlisl O0OJIOHKHU -C.
Tomy mro iHCcTpykmii IlaliToHa Wacto MICTSITh TpOOLTM Ta 1HIN cHerianbHI (3
NEePCHEKTUBU OOOJIOHKH) CUMBOJIM, HAWKpaIlle B3SITU KOMAHOY B MOJIBIIHI JIaNKH.

Cnin 3ayBakuTH, 110 icCHye pisHuisg Mk "python ¢aitn" i "python < daitn". B
OCTaHhOMY BHITAJIKy BUKIMKH TakuxX (yHkiii sk input() i raw_input(), ciipoOyroThb
34nTaTy BBIJ 3 (aiina. OCKUTBKY apcep yKe MOBHICTIO 3UMTaB (pail 1me 10 TOro, sIK
1moyasnocs BUKOHAHHSA TMPOTPaMH, TO caMa Mporpama Bilpa3y X OTPUMAE KiHEIhb
daitna. Y nomepenHboMy kK BUNaAKy (1 1e y OUIBIIOCTI BUMAAKIB caMe Te, IO
noTpiOHO), 11 (YHKIIT OTPUMAIOTh BBIJ 3 TOTO (haiiia YU MPUCTPOIO, IO Mif'€THAHUM
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JI0 CTaH/IApTHOTO BBOJY 1HTEPIIPETATOPA.

Konu BukoOpucTOBYy€eThCS (paiii 31 CKPUITOM, 1HKOJM OyBae MOTPIOHO PO3MOYATH
JAJOTOBHI PEXHUM IO 3aKiH4YeHHI nporpamu. Lle MokHa 3poOUTH 3a TOTOMOTOIO
omiii -1 mepea ckpunToM. (3 HaBEJACHUX BUIIE MPUYMH 1IEH METOJ] HE i€, KOJHU
CKPHIIT 3YUTAHO 31 CTAHJAPTHOTO BBOAY).

Ilepenaua aprymeHnris

Skimo Ha3zBa CKPUNTY 1 JIOJATKOBI apryMeHTH BIJIOMI 1HTEPIpPETAaTOpy, TO BOHHU
MOKYTh OYTH OTpHUMaHI BCEpEIMHI CKPUNTY 13 CUCTEMHOI 3MIHHOI SYS.argVv, KoTpa
ABJISIE COOOIO0 CITUCOK PAJIKIB. JIOBKMHA CIIUCKY — MPUHAWMHI OJMH €JIEMEHT; SIKIIO
K HI CKpHUIITY, aHi apryMeHTIiB He mojaaHo, Sys.argv[0] e mopoxHim psakom. ko
Ha3Ba CKpuNTa 3ajaHa sK '-'(I[0 O3Haya€ CTAaHAAPTHUN BBiA), TO BIAMOBIAHO
i sys.argv[0] mae 3HaueHHs '-'. SIKIIO BHKOPHUCTAHO KJIIOY KOMAaHIHOTO psjaka -C,
to Sys.argv[0] orpumye '-C'. Skio BukopucTaHo -M Moaynb, Sys.argv[0] orpumye
MOBHY Ha3BY 3a/laHoro MoayJis. Omiii, 3a1aHil miciig -C KoMaHaa abo -M MOIyJib He
BUKOPUCTOBYIOTBCSI ~ IHTEPIPETATOPOM,  a  3aIUIIAIOThCS Y SysS.argv juis
OTIPAIIOBAHHS KOMaH/I0I0 YA MO/IYJIEM.

J{iaJIOrOBMH peKuM

Konu xomannu 34MTyIOTBCS 3 TEpMIHAIY, IHTEPIPETATOpP MpALIOE Y TaK 3BAHOMY
J1aJJOTOBOMY pEeXUMI. Y I[bOMY PEXKHMI KOXKEH PSJIOK IMOYUHAETHCA TOJOBHUM

3allpoILLEHHSIM 10 BBOAY, 34eOutbmioro Tpu 3Haku "Oubme" (">»"); s
IIPOJIOBXKEHHS BBOJY PSAOK TMOYHHAETHCS BTOPUHHUM 3alpOIIEHHSM 0 BBOAY,
3a3puuail Tpu kpanku (... ").

[IpoioB)keHHS BBOJNY TMOTPIOHO TIpU BBOJAI 0araTopsiaKOBOi  KOHCTPYKIII.
Po3ristHbMO SIK TPUKIIA] KOHCTPYKITitO 3 if:

>>>the world is flat = 1
>>>if the world is flat:
print "JIuBuce He BHnazm!"

InBUChL He BHanm!

[HTepnperarop i oro cepeoBULIE
O06poOka NnoMUJIOK

SAxmo Tpanmuiack MOMUIKA, IHTEPIPETATOP BHUAAE IMOBIIOMJICHHS PO TOMHIKY
pa3oM 3 CTaHOM CTEKy. B miasoroBoMy pexuMi BiH TOBEPTAETHCS JO TOJIOBHOTO
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3ampoIIeHHs 10 BBOY. SIKiio maHi Oyiio oTpuMano 3 (aiina, IHTeprpeTaTop BHtIE 3
HEHYJTBOBHUM CTaTyCOM TIiCJIsl TOro, SIK BHBeAe JnaHi creka. (BussaTkH, 110
KOHTPOJIIOIOTBCS  OTIEpaTOpoM €XCept y KOHCTPYKINi try y 1bOMYy KOHTEKCTI HE
BBAXKAIOThCA TNoOMMWIKaMU). OKpemMi MOMWIKH € 0e3yMOBHO (aTaJIbHUMH 1 TOMY
3YMOBJIIOIOTh BHUXiJ MPOTPAMHU 3 HEHYJIHOBHUM CTAaTyCOM. YCi TOBITOMJICHHS TIPO
NOMUJIKM BHUBOJAATBCA HA CTaHJAPTHUH TMOTIK BUBOAY moMuiok (stderr).
Hopwmanbanii BUBI 3 KOMaHI, III0 BUKOHYIOTHCS, TIOTA€THCSI HA CTAHIAP THUM BUBI].

Skmo BBecTH cuMBoOI nepepuBanHs (3a3Buyaii Control-C un DEL) y BiamoBias Ha

TOJIOBHE YW BTOPUHHE 3alpOIEHHS J0 BBOJY, BECh BBiJ Oyae MPOIrHOPOBAHO W
IHTEPIPETATOP MOBEPHETHCS IO TOJIOBOrO 3ampolineHHs A0 BBoay. (L[poro moxe He
cTaTucs 4yepe3 neBHy npoosiemy 13 nakyHkoM GNU Readline). Skiio BBeCTH CUMBOI
nepepuBaHHs TiJ] 4YaC BUKOHAHHS SKOICh KOMAaHIU, TO YTBOPUTHCS BHUHSTOK

"mepepuBanHs KiaBiatyporo" (Keyboardinterrupt), sxwit moxxHa BHiiMaTH 3a
JIOTIOMOT'OI0 KOHCTPYKITIi try.

Buxonanus ckpunris Ha MoBi Python

Ha [IOnikc-moaiOHMx cucTteMax CKpunTHd, Hanucadl Ha [laliToHl, MOXYTb
BUKOHYBATHCs 0€3M0CEPENHbO, SIK CKPUITH 00OJOHKH, SIKIIO JOJATH PSAIOK

#! /usr/bin/env python

(MpUMyCKAaEThCS, IO 32 TIEIO aIPECOI0 BCTAHOBJICHHM IHTEPIPETATOp) HA MOYATKY
CKpHIITA 1 3aJ]aTH BUKOHYBaHUU cTaTyc 1is daina. "#!" nmoBuHH1 OyTH mepmuMu
nBoMa cuMBojaMu (aitna. Ha okpemMux cucremax el mepimuid psaoK MOBHUHEH
3aKIHYUTHCS FOHIKCOBUM cHMBOJIOM KiHIlst psiaka ("\n"), a He makintomesum ("\r'")
yn BigoBcHUM ("\r\n"). 3ayBaxre, mo cumBon "#" y wmosi IlaiiToH o3Havae
MIOYaTOK KOMEHTAapA.

daiiny MOKHA HaJaTH BUKOHYBAHOT'O CTaTyCy 3a JOMOMOTO0I0 KoMaHau chmod :

S chmod +x myscript.py

KoayBanns pxepesia

®aiin, mo MICTUTH Hporpamy, Hanucany Ha [laiiToHi, Moxxe OyTH CTBOpeHHI Ha
ocHOBI koayBaHHs BiaMminHoro Big ASCII. Haiikpamuii cocid BkazaTu KOIyBaHHS

— II€ ToAaTH CHeIlialbHUN KOMEHTap Bipa3y micis psaka 3 " #1™:
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# —-*- coding: kKOOyBaHHA —*-

3aBasku LIA Jekiapaimii yci CHMBOJM JpKepena OyayTh I1HTEpIPETOBaHI SIK
3aKOZI0BaH1 y BKa3aHOMY K0OyeaHHi. TakoX 1€ yMOXIUBIIIOE 33/1aHHS 3HAUYCHb B
FOnikoni 3a momomoror 3a3HayeHOro KoayBaHHS. CIHCOK MOXIUBUX KOJYBaHb

MoskHa 3HalTH y Python Library Reference, mig po3mizom codecs.

SIK1o Baml TEKCTOBHMM penakTop A03Bojsie 30epiratu Qaitnu y komxyBanni UTF-8 3
MpUTaMaHHOIO HOMY MO3HAYKOI0 NopsANKy OaiTiB (byte order mark abo BOM), To BH
MOKET€ BUKOPHCTOBYBaTH Ii 3aMiCTh BHIIE3rajlaHol jaekiapaiii. [HTerpoBane
cepenoBuiiie Jiy1si po3poOku mporpam Ha [laiitoni (IDLE) mae 1110 BIacTUBICTD, SKIIIO
3aJ1aHO Options/General/Default Source Encoding/UTF-8.
(Onmii/3aransae/Crannaptae konyBanHa okepena/UTF-8) Croig 3ayBakuTu, 10
crapiun Bepcii [laiiTona (2.2 1 paHiui) He po3yMIIOTh III€1 TO3HAYKH, HE PO3YMIE 11 i
orepaiiiiiHa cuctema y (aitnax 3 "#!".

KonyBannss UTF-8 (3amane dyepe3 mianuc uYM  JAEKIapaliin)  J03BOJISIE
BUKOPUCTOBYBATU IMEPEBAKHY OUIBIIICTh MOB CBITY OJHOYACHO SIK Y KOMEHTapsX,
TaK 1 JIJIs1 3aJIaHHs] PSAIKOBUX KOHCTaHT. BUKOpUCTAaHHS CHMBOJIIB, IO HE HAJICKAThH
no ASCII, y inentudikaTopax He a03BoJisIeThCs. 1100 BimoOpasuTu Il CHMBOJIH
HaJIEKHUM YMHOM Balll peaKTOp MOBUHEH PO3Mi3HaTH, o (aiin 3akomgoano B UTF-
8, Ta BUKOPUCTOBYBATHU MIPUPT, 31aTHHI BiJ0OOpa3UTH BCl CUMBOJIH (haiiia.

CraproBi ¢aiim 1js1 1iaJI0OrOBOr0 pexumy

Komu Bu BukopuctoByere IlaiiToH y aianoroBomy pexumi, 4acTo MOTPIOHO
BUKOHYBaTH TI€BHI CTaHJApTHI KOMAaHIMW KOXHOTO pa3y, KOJM BKJIIOYEHO
iHTepnperarop.  L[lboro  MoOXXHa ~ JOCATTH  HUIAXOM  3aJlaHHS  3MIHHOI

cepenoBuiia PYTHONSTARTUP, sika Bkazye Ha (aiis1 3 MOTpIOHUMHU CTapTOBUMU
komanamHu. L{e cxoxe Ha BukopucTtanHs ¢aiina .profile B obomonkax FOnikca.

Le# aiin 3UUTY€ETHCS JIMIIIE B JI1aJIOTOBOMY CE€aHCl, a He TO1, Koy [[aiiToH BUKOHY€
KOMaHIM 31 CKpUNTY, 9u Koyin /dev/tty sBHO 3amaHO K JpKepeno ycix komaHna (B

yChOMY 1HIIIOMY IIe¥l ceaHC moAiOHui A0 mianoroBoro). Llei daitn BUKOHYEThCS Y
TOMY  IMEHHOMY MPOCTOpI1, Ji¢ 1 BCl IHIII AiaJlOrOBI KOMaHIHU. TakuM YUHOM,
00'eKTH, IMIOPTOBaHI Ta BHU3HAYEHHI Y HBOMY, MOXYTbh BHKOPHUCTOBYBATHCS
0e3MmocepeIHbO TM1JT Yac 1aJIorOBOr0 ceaHcy. Y 1bomy (ailil TakoX MOXKIHUBO

3MIHUTHU CUMBOJIHM BBOAY SYS.pS1l Ta Sys.ps2.

Skmo moTpiOHO 34MTATH JOAATKOBI CTApTOBI (palijiM 3 MOTOYHOIO KAaTajory, TO
OI'0 MOKHA JOCSTTH 3a JOIOMOT'OI0 KOJTy Ha 3pa30K
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if os.path.isfile('.pythonrc.py'):
execfile('.pythonrc.py')

Sxuio craptoBuil ¢aitn moTpiOHO BUKOPUCTATH y CKPUIITI, TO I i TOBUHHA OyTH
SIBHO BKa3aHa:

import os

filename = os.environ.get ('PYTHONSTARTUP')

if filename and os.path.isfile(filename) :
execfile (filename)

[TonepenHi 3ayBakeHHs

VY nozaHMX HWXK4YE MPUKIANAaX BB Ta BHUBIA PO3PI3HIIOTHECA 3a JTONOMOIOIO
NPUCYTHOCTI YW BIACYTHOCTI 3ampoiueHb g0 BBoay (">>>" Ta ".."): mo06
MIOBTOPUTH TIPUKJIAJ, CIIJT BBECTH TEKCT IICJS TOTO, SK 3'SBUTHCS 3aIllPOIICHHS.
Psaxu Oe3 3ampolieHHsS - 1€ BHUBIJ 3 iHTepHperaTopa. 3ayBakTe, II0 BTOPHHHE
3alpoIICHHsT 0€3 )KOIHOTO TEKCTY O3Hauae, M0 Tpeba BBECTU MOPOXKHIN psaok. Lle
BUKOPUCTOBYETHCS B OaraTOPsIIKOBUX KOMaHIaXx.

barato mpukiamiB y IbOMY MiAPYYHUKY, BKIIOYHO 3 THMH, SIKI BUKOHYIOTH B
J1aJIOTOBOMY peXuMi, MICTATh KomeHTapi. Komentapi y IlaifToHi modMHArOThCA
cumBosiioM "mie3" ("#") 1 mpomOBXKYIOTbCA 10 KiHIS panka. Komenrtap Mmoxe
3'SIBUTUCS HA MOYATKy PsJKA, MICIs MpoOUTy YU KOy, ajie HE BCEPEIHHI PSAKOBOT
KOHCTaHTH. Jli€3 BcepeuH1 psAKOBOI KOHCTAHTH — 3BUYANHICIHBKUI CUMBOJL.

OxpeMi NpuKIIaIu:

# I1e nepmmi KOMEHTAap

SPAM = 1 # a 1ue »Opyruy KOMEHTAap
# ... a ge Tperin!

STRING = "# A e — He kKoMeHTap."

Python sik kanbKyIsTOP

CnpoOyiiMo nekisibka mpocTux Komanja Ha IlaifToni. 3amycTiTh iHTEpmpeTaTtop i
JIOYEKANTECS TOJIOBHOTO 3aMpOIIEeHHS ">>> ",

Yucaa

[nTepnperarop ai€ sIK NPOCTUH KaJIbKYJSATOp: BU BBOJMTE BHUpPA3 1 OTPUMYETE
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pe3ynpTaT. CHHTaKCHC MaTeMaTUYHHUX BUPA3iB JOCUTH TPAAMIIINHUI: onepatopu +,

-, *, | ni10Th sIK 1 B OLIBIIOCTI 1HIIKX MOB, Hanpukiaa, Pascal uu C. Jly:)Kku MOXKYTb
BUKOPUCTOBYBATHUCS JJIs TpymyBaHHs. Hanpuknan:

>>> 242
4
>>> # [[e — KOMEeHTap
e, 212
4
>>> 242 # 1 1@ KOMEeHTap, HAa OIHOMY PSIKY 3 KOIOM
4
>>> (50-5*6)/4
5
>>> # JIiJIeHHS [I1JIMX UnCeJsl I[IOBEePTAaE HMXHI I[1JIOYMCEJIEHY
BesimuymHY (floor) :
7/3
2
>>> 7/-3
-3

[Toxiono no C, 3Hak piBHOCTI ("=") CIYKUTh IJI MPUCBOEHHS 3HAYCHHS 3MIHHIMN.
Pe3ynbpTaT nprCcBOEHHS HE BUBOAUTHCS:

>>> shyryna = 20

>>> vysota = 5*9

>>> shyryna * vysota
900

3HavyeHHS MOKe OyTH NMPUCBOEHA KIIBKOM 3MIHHUM OJTHOYACHO:

>>>
>>>
0
>>> y
0

>>> 7
0

x =y =2=0# x, y Ta z HOPIBHOOTE HYJIO
X

[ToBHICTIO MIATPUMYIOTHCS YKCIIA 3 TIJIABAIOYOI0 KPAIKOK; OMEepaToOpH 31 3MIIIaHUMHU
THUITAMU KOMIIOHEHTIB IEPETBOPIOIOTH IIIJIOUHMCIIOBI KOMIIOHCHTH HAa KOMIIOHEHTH 3
MJIaBal0YO0I0 KPAMKOIO:
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>>> 3 *x 3,75 / 1.5
7.5

>>> 7.0 / 2

3.5

KomnniekcHi yncna TakoxX MiaTpUMyrOTbCA. YSABHI KOMMOHEHTU 3aaloTbCs
cypikcom "j" um "J". KomMnsiekCHi 4ymcna 3 HEeHYNIbOBUM peasibHUM

J
KOMMOHEHTOM MUWYTbCA SK " (peanbue + yasuej) ", abo 3apaloTbCs

yepes PyHKUI "complex (re, im)

>>> 17 * 1J

(-1+07)

>>> 17 * complex(0,1)
(-1+07)

>>> 3+173*3

(3+37)

>>> (3+17]) *3

(9+37)

>>> (1+273)/(1+173)
(1.5+0.57)

KomnnekcHi yncrna 3aexau BMpaXarTbCA AOBOMa 4YuUCrlnamMmm 3 rMriaBako4oro
Kpankow, pearibHOK [ YABHOKO YaCTUHaAMMW. |.|.|,O6 oTpnmMaTu Ui 4yactuHu 3
YABHOIO Yncna z, cnin BMKOPUCTOBYBATU z.real Ta z.1imag.

>>> a=1.5+0.573
>>> a.real

1.5

>>> a.imag

0.5

PyHKUIT nepeBefeHHA Yy Ui yucra Ta 4uicna 3 nfaBakydold  Kpankor
(float (), int () Ta long () ) He NpaUKTb i3 KOMMIIEKCHUMU YUCnamu,

TOMY LLO HE iCHYE NPaBUITIbHOTO MEeToAy NEPETBOPEHHSA KOMMIIEKCHOMO Yncna
B aincHe. Cnig BMKOPUCTOBYBATU abs (z), W00 oTpumatn noro abcorTHY

BeNuUuHy (y BUMSAI 4Yucna 3 MnNaBakyo Kpankow) 4u z.real Wob
OTPUMaTK pearnbHy YacTUHY.

>>> a=3.0+4.07
>>> float (a)
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Traceback (most recent call last):
File "stdin", line 1, in ?
TypeError: can't convert complex to float; use abs(z)
>>> a.real
3.0
>>> a.imag
4.0
>>> abs(a) # sgrt(a.real**2 + a.imag**2)
5.0
>>>

Y piaronoBoMy pexumi OCTaHHIM BMBeAEeHW BuUpa3 36epiraeTbCsa y 3MiHHIN
" " Tpn BukopuctaHHi lNanToHa y SKOCTI HaACTINbLHOrO KarbKynsatopa us

pvca Aewo noneriye npoaoBXeHHS 0OUYNCTIEHD:

>>> tax = 12.5 / 100
>>> price = 100.50
>>> price * tax
12.5625

>>> price +
113.0625

>>> round(_ , 2)
113.06

>>>

Lito 3MmiHHY cnig BBaXaTu TaKkow, $KYy MOXHa Jfvwe 34uTyBaTu. SBHe
NMPUCBOEHHS 11 MEBHOrNO 3HAYeHHSA nNpu3Bede [0 CTBOPEHHA He3anexHol
nokanbHOI 3MIHHOI 3 TakKOK CaMOl Ha3BOW, WO 3aTbMapuTb BOyOOBaHY
3MiHHY i3 Tl YapiBHUMMW BNaCTUBOCTSAMM.

Papku

Okpim uyucen [lantoH MOXe npaulBaTU i 3 pagkamn, GKi MOXYTb
3anucyBaTuUCb  KibkomMa  cnocobamn. BoHM  MOXyTb  OTOdyBaTUCA
OAVHAPHMMM YK MOABINHMMM Nankamu:

>>> 'spam eggs'
'spam eggs'

>>> 'doesn\'t'
"doesn't"

>>> "doesn't"
"doesn't"
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>>> '""Yes," he said.'
'""Yes," he said.'

>>> "\"Yes,\" he said."
'""Yes," he said.'

>>> ""Isn\'t," she said.'
""Isn\'t," she said.'

TekcToBi psiakM, MOXYTb 3aMMaTu Kifbka psagkie. (MpuMiTKa nepeknagy.
Kanambyp multiline string (baratopsiakoBun psaok) - Le TEKCTOBA KOHCTaHTa,
B AKI MICTUTBCSA Kiflbka CMMBOSIB Nepexoy Ha HOBUIN pAOoK).

AKWOo psgok  3akiHdyeTbecsl cumBoniom  "\", TO  HaAcTynHUMA pPsSgok €
NPOAOBXEHHAM NEPLLOro:

hello = "lle moCcuUThL HOBIMM PAOOK, WO CKJamacTbcsa \n\

3 K1JBKOX PSAIK1IB TekKCcTy, NOOiBHO IO TOTo, sAK lie pobuTrhbcsa
y C.\n\

BayBaxTe, WO IOIDATKOB1 NpobOijiM Ha [HOUYATKY palka Tex
paxyorscsa. "

print hello

Cnig 3asHauyuTK, WO CUMBOMN Ha MO3HAYEHHA HOBOro pagka (\n) NOBUHHI
OyTn NpuUCyTHi; Nepexig Ha HOBUW padoK, WO rMae 3a "\" He BepeTbcs OO
yBarn. HaBegeHun suule npuknag noBMHEH BUBECTU TakKe:

[le mocuTb OOBIMM PAOOK, WO CKJIAOAETHCSH

3 K1JIbKOX PSAIOK1B TEeKCTy, NOOiOHO OO TOTOo, AK lie poburhbcsa
y C.

3ayBaxTe, MmO IOOINATKOB1 Npobism Ha OHOYATKYy pAOKa Tex
PaxymonTbCH.

Akwo cTtBopeHO "cupun" (raw) psagoK, NOCMIgOBHICTB CUMBOJSIB \n He

3aMiHIOETLCS CUMBOJSIOM Mepexody Ha HOBUM psgoK, a 3b6epiraetbcd
BykBanbHO. TakMM YNHOM LIEN NpUKNaa;:

hello = r"lle DoCUTL HOBIMM PAOOK, WO CKJJamacTbcsa \n\
3 K1JIBKOX PSAIKiIB TekcTy, NOOi®HO IO TOTo, sSAK le Ppodurhcs
% c."
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print hello

BNBOOUTDb:

[le DOCUTL OOBIMM PSAIOK, IO CKJIAZAETHCS \n\
3 K1JIBKOX PSAIOK1IB TeKCTy, NOOiOHO mOo TOTOo, sAK lie poburhbcsa

y C.

Takox paoKM  MOXYTb  OTOdyBaTuCA TpbOMa nankamu: """ 1a '''.

BxxvBaHHs cumBona "\" HanpuKiHui psigka He noTpibHe, ane BiH MOXe ByTu
BCEpeanHi paaka:

print mwiw
BukopucTaHHA: HasBa [OINIII]

-h BuBOIUTE 1€ INOB1IOOMJIEHHSA

-H Has3Ba cepBepa Cepsep, oo AKOTO NoTpi6HO
N1 OKJIOYMTUC A

mwman

BuBoguTtbca Taknn pesynstar:

BukopmucTaHHA: HasBa [ONIII]

-h BMBOIMTL Ille I[IOB1IOMJIEHHA
-H Has3Ba cepBepa CepBep, o AKOTO noTpibHO
I1OKJIOUMTUCA

IHTepnpeTaTop BMBOAUTL PSAOK TOYHICIHBKO Tak caMo, Ik Moro 0yno 3agaHo
BCepeuHi nanok, npu LboMy BCi CrelianbHi CMMBONM MOXYTb 3aJaBaTncs 3a
AOMNOMOroK0 KOHTPOSIbHUX MOCNIAOBHOCTEN, WO MNOYMHAKOTLCS 3i 3BOPOTHLOI
kocoi puckn (\). Pagok GepeTbCa B MNOABIMHI nanku, SKWO BCEpeauvHi €
OAVHAapHI rnanku | HemMae noAaBiIMHWUX, [HaKWe — B OAWHAPHI narku.
(OnepaTtop print, onucaHun pani, MOXe BUKOPWUCTOBYBATUCA ANS BUBOAY

paakiB 6€e3 nanok YM KOHTPONbHUX NOCNIAOBHOCTEN).

KoHkaTeHauisn (3'eqHaHHS) pagkiB pobuTbCst 3a AONOMOrow oneparopa +, a
NOBTOPEHHA — 3a JOMNOMOroK * :

>>> word = 'Help' + 'A'
>>> word
'"HelpA'
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>>> 'glt;' + word*5 + '&gt;'
'&lt;HelpAHelpAHelpAHelpAHelpA&gt; '

[Bi CMMBOMbHI KOHCTaHTWU, BUPAXeHi psakamMu, aBTOMaTUYHO 3'€QHYHOTbCA,
AKLWO BOHM pO3TalloBaHi Mnopydy. Y HaBedeHOMY BuUlle NpuKniagi nepwum
pPAOOK MOXe ByTn HanucaHum gk "word = 'Help' 'A'". Lle npautoe nuwe

3 [BOMa CUMMBOJSIbHMMW KOHCTaHTamu, a He 3 Oyab-fKMMKM Bupasamu, LLO
noBepTalTb SK pe3ynbTaT PSaKu:

>>> 'str' 'ing' # &1t;- TI'apaszn

'string'
>>> 'str'.strip() + 'ing' # &lt,;- TI'apasn
'string'
>>> 'str'.strip() 'ing' # &lt;- A 11eé HE I'OOgMTHECS
File "&lt;stdin&gt;", line 1, in ?

'str'.strip() 'ing'

A

SyntaxError: invalid syntax

Pagokn moxyTb iHOekcyBaTucb. AK i B C nepwuni cumeon psigka mae ingekc 0.
OKpemMOoro CuMBOJSIBHOrO TUMY He ICHYE; CUMBOST — LE NPOCTO pPSALOK
OOBXMHOK B oanH cumMBofi. MofgibHo Jo MOBM Icon, YacTUHWN PSAKIB MOXYTb
nosHavaTmncsl 3a OOMOMOroK ABOX iHOEKCIB, po3dineHnx ABoKpankok. Taka
orepaLuisi Ha3aMBaeTbCS 3pi3.

>>> word[4]
IAI

>>> word[0:2]
lHel

>>> word[2:4]
llpl

[Mponyck nepworo iHOEKCY PIBHO3HAYHUM HYJO, a MPOMyCK OCTaHbOro -
OOBXWUHI psigka.

>>> word[:2] # Ilepmi nBa CHUMBOJIM

'He'

>>> word[2:] # Yci cuMmBOJIM, KPIM HEpmmMx IBOX
'lpA'

Ha Bigminy Big C, pagku y lNManToHi He MOXyTb ©yTn 3MiHeHi. [pUCBOEHHS




MIHICTEPCTBO OCBITU I HAYKU YKPATHI ®-22.06-
JKuromupenka I[EP)KABHPIPI YHIBEPCUTET « X KUTOMUPCBKA INOJITEXHIKA» 05.01/172.001/B/OK8
noJliTexHika Cucrema ynpasJjinns skictio Biznosinae ICTY ISO 9001:2015 -2020
Exsemnasp Ne 1 Apx 117/ 21

3Ha4YeHHS iHOEKCOBaHIN No3uuil paaka NnpusBoanTb 40 MOMUIIKU:

>>> word[0] = 'x'
Traceback (most recent call last):
File "&lt;stdiné&gt;", line 1, in ?
TypeError: object doesn't support item assignment
>>> word[:1] = 'Splat'
Traceback (most recent call last):
File "&lt;stdiné&gt;", line 1, in ?
TypeError: object doesn't support slice assignment

HaTtomicTb CTBOPEHHS HOBOroO psagKa 3a JOMOMOrol iHOEKCOBAHUX €NEeMEHTIB
lBMaKe N epekTuBHE:

>>> 'x' + word[l:]
'xelpA'

>>> 'Splat' + word[4]
'SplatA'

Ocb kopuCHa iHBapiaHTHa onepauisa, Ae s[:1] + s[i:] AOOPIBHKE s:

>>> word[:2] + word[2:]
'HelpA'
>>> word[:3] + word[3:]
'HelpA'

HenpaBunbHa iHOeKCcauis 4YaCcTuUH pagka He npu3BoauTb 40 NMOMWUITKA Mpwu
3pi3ax: 3aBeNMKUM IHOEKC 3aMIHIOETLCHA Ha OOBXWUHY pAdKa, a AKLWO BEpXHin
iHAEKC BINbLUNIA 3a HWXHIN, TO YTBOPKETLCS MOPOXKHIA PAOOK:

>>> word[1:100]
'elpA'
>>> word[10:]

>>> word[2:1]

AKLLO IHOEKCH Big'€MHI, BiASiK NOYMHAETLCA 3 KIHUA psiaka. Hanpuknag:

>>> word[-1] # OcTaHHIM CHMBOJI
'A'
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>>> word[-2] # I[lepemoCTaHHIM CHMBOJI

) )

p

>>> word[-2:] # IIBa OCTaAHHI CHMMBOJIA

lpAl

>>> word[:-2] # Yci, OkpiM OBOX OCTAHHIX CHMBOJILB
'Hel'

3ayBaxTe, Wwo -0 ue te came, wo n 0:

>>> word[-0] # ( -0 mopiBaie O0)
IHI

3aBenuKi Big'€MHi iHOEKCN aBTOMAaTUYHO CKOPOYYIOTLCA Y 3pi3ax, ane ue He
npaure ong oagnHapHUX iHOEKCIB (4Nns OKpeMuUx CUMBOSIB):

>>> word[-100¢:]

'"HelpA'

>>> word[-10] # nmomMmmika

Traceback (most recent call last):
File "&lt;stdin&gt;", line 1, in ?
IndexError: string index out of range

Hankpawmin cnocié 3anam'atatv, ik npautoe iHOekcauis psgkie, ue ysiBuUTH,
LLIO IHOEKCU BKa3yrTb Ha MO3uLito MK CUMBOMaMK, e niBuni Kpan Mae iHOeKC
0. Toagi npaBun Kpan pagka [OOBXMHOK B N CMMBOJSIIB Mae iHOEKC N,
Hanpuknaa:

Hel pA

01234

Mepwwunn pag yicen gae nosuudii iHaekcie Big 0 oo 5, a gpyrMn - BigNOBIAHI
Bid'eMHi iHOekcu. HacTuHa psgka Big i 4O j CKNagaeTbCca 3 YCiX CMMBONIB,
pO3TaLlOBaHUX MiXK KpasiMu, LLIO NO3HaYeHi sK i Ta |.

[na gopaTHix iHOEKCIB, OOBXMHA YacTUHM psaKka OOPIBHIOE Pi3HULI iHOEKCIB
(fkwo obumgBa 3HaxoOoATbCA B OONYCTUMMX  Mexax). Hanpuknag,
OOBXWHA word[1:3] OOPIBHIOE 2.

BMoHTOBaHa pyHKUIiSA len () noBepTae OOBXWUHY paaka:
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>>> 5 = 'supercalifragilisticexpialidocious'
>>> len (s)
34

Psapkn y kogyBaHHi Unicode

MounHatoum 3 Bepcil 2.0, NantToH mae HoBUI TN AaHUX Onsa 36epiraHHsA
TEKCTY: toHiKogoBui 06'ekT. BiH MOXe BUKopuctoByBaTUcs Ans 36epiraHHa
Ta 06pobku gaHux y Unicode (ame. [1]) i 4oOpe IHTerpyeTbCs 3 iCHYUYMMU
pagkoBumn  ob'ekTamum  Ta  34INCHIOE  aBTOMATMYHY KOHBEpPCilD 3a
noTpeboto.

[MepeBara kogyBaHHA Unicode nondrae B TOMy, WO BOHO BM3Ha4yae €4uHY
OpPAWHAanNbHY BENUYUHY AN KOXHOro cumBona y 0Oyab-sikin MMCbMOBIN
CUCTEMI Cy4acHMX 4YuM pAasBHiX MoB. [o uboro icHysano nuwe 256
OPAWHANbHUX BESNMYMH AN NO3HAYeHHS CUMBORIB | TeKCT 34e6inbLioro
NpuB'A3yBaBCA 00 KOAYBaHHA, LLO MOEAHYBANIO OpAMHanbHI BENUYUHK 3
cumBonamu andasity. Lle npusBoanno OO0 4YUCNEHHUX HEMNOPO3YMiHb,
ocobnMBo  MNpu  iHTepHauioHanizauii  (uenm  TepmiH  TpaguuinHo
nosHayaetbca Ak "ilg8n" -- "i" + 18 cumBoniB nocepeguHi + "n")
nporpaMmHoro 3abeanedeHHs. Lls npobnema BupiwleHa B KOOyBaHHI
Unicode, oe ogHa kogoBa CTOpiHKa ONMCcye BCi CKPUMTH.

CTBOpEHHSA toHIKoOOBUX psakiB y NManToHi Take X NpocTe, SK i CTBOPEHHSA
3BUYaANHUX PAOKIB:

>>> u'Hello World !'?
u'Hello World !'"

ManeHbknn cumBon "u" nepen nankamm O3Hayae, WO 3a0daeTbCH
IOHIKOOOBU PSAOK. 3afaHHA crneuianbHUX CUMBOSIIB Y pAaKYy Moxe ByTu
3pobneHo 3a [OO0nOMOrok HHIKOAOBUX KOHTPOSMbHUX MOCHIAOBHOCTEN
(Unicode-Escape encoding) moBu NManToH, 9K Lie nokasaHo Yy HacTynHoMy
npuknag:

>>> 1u'Hello\u0020World !
u'Hello World !'?

KoHTponbHa nocnigoBHiCTb \u0020 BKasdye, WO Yy 3ajaHin noauuil
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NOBMHEH OyTM BCTaBfEHWA CUMBOJ, LLO Mae OpAuHanbHy BeENUYUHY
0x0020 (npo6in).

[HWi cumBONM HTEPNPETYIOTLCA 4Yepe3 MnpsMe BUKOPUCTAHHA  IXHIX
OpPAUHANbHUX BESNMYMH SK OpAMHarnbHUX BenuuuH kogyeBaHHsA Unicode.
Akwo Bawi 6ykBanbHi BENMYMHK 3a4aHO 3a AONOMOrok kogyBaHHSA Latin-
1, O BMKOPUCTOBYETHLCS Y DaraTboX 3axigHUX KpalHax, TO 4SS Bac nepuui
256 cnmBorniB kogyBaHHA Unicode Ti cami, Wwo 1 256 cumBoniB KogyBaHHS
Latin-1.

MoaibHO OO0 3BUYAMHUX PAOKIB, HOHIKOAOBI PSAKM MOXYTb 3agaBaTucs y
cupomy pexumi. Ana uboro cnig gogatn npedike 'ur' nepen BigKPUTTAM
nanok pgnsa Toro, wo6 [lanTtoH BMKOpUCTOBYBaB "cupe" KopyBaHS
IOHIKOQOBMX  KOHTPOSbHMX  nocnigoBHocTen  (Raw-Unicode-Escape
encoding). T[lpu uUbOMy nepeBefeHHA  MOCNIAOBHOCTEN \uXXXX Yy

IOHIKO4OBI cMMBONW BigbydeTbCs nuwe Todi, Konv ManeHbkin nitepi 'u'
nepeaye HenapHa KifbKiCTb 3BOPOTHIX CKICHUX PUCOK (V).

>>> ur'Hello\u0020World !’
u'Hello World !'

>>> ur'Hello\\u0020World !’
u'Hello\\\\u0020World !'"

Cupuin pexxmm HamKOPUCHILLMIA, KONM NOTPIOHO BBECTU 6araTo 3BOPOTHIX
CKICHMX PUCOK, LLIO MOXe BYyTn HEOBXIOHO Yy perynsipHuMx BMpasax.

OkpiMm uux ctaHgapTHUX koayBaHb, [ManToH mae 6arato iHWKX crnocobis
AN CTBOPEHHA OHIKOOOBUX pPSAOKIB HA OCHOBI MEBHOr0  BiAOMOro
KOZyBaHHS.

B6ynoBaHa dyHKLiS unicode () Hagae JoOCTyn OO BCiX 3apeecTpoBaHMX

toHikogoBux kogekiB (codec < "COders and DECoders"). Cepepn
HaMBIOOMILLMX KOLYBaHb, WO MOXYTb KOHBEPTYBAaTUCA LUUMW KOLEKaMU -
Latin-1, ASCII, UTF-8, ta UTF-16. OcTaHHi gBa — KoayBaHHS 3MiHHOI
OOBXWHKM, WO 36epiraloTb KOHIKOAOBI CMMBONMW B OAHOMY 4uM Ginblue
bantax. TunoBe kogyBaHHA — ue 3aebinbworo ASCII, wo posBonsie
nuwe cumnonu Big 0 oo 127 i BMAae NOMUSIKY, KOSIM 3HAXOOUTb iHLU
cumBonn. Konu roHIKOgoBUA PAOOK BMBOOAUTBLCSA Ha CTaHOAPTHUWA BUMBIA,
3anncyetbcsl y dansi YM KOHBEPTYETbCA 3a AOMNOMOrok str (), TO

KOHBepCis BigOyBaeTbCs 3a JONOMOrO LibOro CTaH4apPTHOIO KOOYyBaHHS.

>>> u"abc"
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u'abc'
>>> str (u"abc")
'abc'

>>> u"&auml; &ouml; &uuml; "
u'\xed\xf6\xfc'
>>> str(u"&auml; &ouml; &uuml; ")
Traceback (most recent call last):
File "&lt;stdin&gt;", line 1, in ?
UnicodeEncodeError: 'ascii' codec can't encode
characters in position 0-2: ordinal not in range (128)

[ns KoHBepCIl OHIKO4OBUX PSAKIB Y BOCbMUOITOBI 3@ 4ONOMOIrO0 NEBHOIO
KoOyBaHHS, MOHIKOOOBI O6'€KTM MaloTb cneuianbHUW MeTon encode ()
LLIO OTPMMYE Ha3BY KOOYBaHHSA AK apryMeHT. baxaHo BXuBaTW MarieHbKi
niTepun Ha NO3HAYEHHA KOQYBaHHS.

>>> u"&auml; &ouml; &uuml; " .encode ('utf-8")
'"\xc3\xa4d\xc3\xb6\xc3\xbc'

AKwo BM MaeTe JaHi y NeBHOMY KOAYBaAHHI | XOo4eTe YTBOPUTU 3 HUX
BiANOBIOHUM  IOHIKOOOBUMA  PAOOK, TO  MOXeTe  BUKOPUCTOBYBATU
dYHKLi0 unicode () , YU OPYIMIN apryMeHT € Ha3BOK KOAYBaHHS.

>>> unicode ('\xec3\xad4\xc3\xb6\xc3\xbec', 'utf-8')
u'\xed\xf6\xfc'

Cnucku

[ManToH 3Hae Kinbka ck1adHUX TUNIB OaHUX, WO BUKOPUCTOBYKOTLCS AN
rpynyBaHHA 3HadeHb. Hanbinbl yHiBepcanbHUM € CrUCOK, WO MOXe ByTu
CTBOPEHUN SIK MOCNIQOBHICTb €MIEMEHTIB, PO3A4INIEHNX KOMAMM | OTOYEHUX
npsMUMK gykamn. EnemeHTn cnmcky He 060B'A3KOBO MOBUHHI Hanexartu
O4HOMY Tumny.

>>> a = ['spam', 'eggs', 100, 1234]
>>> g
['spam', 'eggs', 100, 1234]

MopibHo o psaakiB igekcu cnuckiB novmHaroTbes 3 0. Cnncku MOXyTb
No4iNATUCS Ha YaCTUHMU, 3'€eQHYyBaTUCA TOLLO:
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>>> a[0]
'spam'
>>> a[3]
1234
>>> al[-2]
100

>>> a[l:-1]

['eggs', 100]

>>> a[:2] + ['bacon', 2*2]

['spam', 'eggs', 'bacon', 4]

>>> 3*ga[:3] + ['Boe!']

['spam', 'eggs', 100, 'spam', 'eggs', 100, 'spam',
'eggs', 100, 'Boe!']

Ha BigMiHy Big pagkiB, WO € HEe3MIHHUMU, iHOUBIOyanbHUA eneMeHT
CANCKY MOXe ByTn 3MiHEHO:

>>> 3

['spam', 'eggs', 100, 1234]
>>> al[2] = al[2] + 23

>>> 3

['spam', 'eggs', 123, 1234]

[Mpu3HayeHHA HOBMX eneMeHTIB YacCTUHI cnucky moxnuee. Lia onepauis
MOXX€ HaBiTb 3MIHUTW PO3MIpP CIMUCKY:

>>> # BaMIiHMTM [IEBHI1 E€JIEeMEeHTM:
al0:2] = [1, 12]

>>> a

[1, 12, 123, 1234]

>>> # BunajiuTy eJIEMEeHTH:
af0:2] = T[]

>>> a

[123, 1234]

>>> # JomaTu:
all:1] = ['"bletch', 'xyzzy']

>>> a

[123, 'bletch', 'xyzzy', 1234]

>>> al[:0] = a # BcraBurH (KOHIIiK) caMoro cebe Ha MIoYaTKy
>>> a

[123, 'bletch', 'xyzzy', 1234, 123, 'bletch', 'xyzzy',
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1234]

CtaHgapTHa oyHKUIA len () TaKOX 3aCTOCOBYETLCS A0 CMUCKIB:

>>> len (a)
8

MOXNMBO TakoX CTBOPUTU BKIaZeHi Cnuckn (TobTo CnMUCKK, WO MICTATb
iHLWIi cnuckun), Hanpuknaga;

>>> q = [2, 3]

>>> p = [1, q, 4]

>>> len (p)

3

>>> p[1]

[2, 3]

>>> p[1][0]

2

>>> p[l].append('xtra') # IuB. posmis 5.1
>>> p

[1, (2, 3, 'xtra'l], 4]
>>>

(2, 3, 'xtra']

Cnig 3ayBaxuTu, WO B OCTaHbOMY npuknagi, p[1] i g nocunakTbca Ta
TOM camui 06'ekT! M noBepHemocs 0o 06'eKmHOI ceMaHmMUKU Mi3Hile.

[Tep1ri KpoKH 710 MPOrpamMyBaHHS

3Bn4yanHo, [lanToOH MOXe BMKOPUCTOBYBATMUCA | ANs  BUPILLEHHS
CKNnagHiWunx 3agad, aHbk JoaaBaHHA ABOX 4O ABOX. 3okpema, Mu mornu 6
HanucaTu NoYaToK NOCNiAOBHOCTI Yuces1 PiboHaYy4yi TAKUM YNHOM:

>>> # ypcsa ®i6oHAUYI :
# cyMa OBOX €JIEMEHTIB BM3HAUAE HACTYIIHMUM:
a, b=20, 1
>>> while b < 10:
print b
a, b = Db, atb
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2
3
5
8

Llen npuknag intoCcTpye Kifibka HOBUX BacTUBOCTEN:

. Y nepwomy psiaky € yncreHHe npucBoeHHs (multiple assignment):

3MiHHI a Ta b ogHO4YacHO OTPMMYIOTb HOBI 3Ha4yeHHs 0 Ta 1. B

OCTaHbOMY PSAKY MW 3HOBY 3yCTpiYaemMo nofibHe NpUCBOEHHS, Npu
LbOMY BUpasu, po3TalloBaHi No rnpaBy CTOPOHY 3HAKYy MPUCBOEHHS,
obumMCNIOTECA Nepen TUM SK BiAbyBaeTbCA NPUCBOEHHS.
[MpaBOCTOPOHHI BUpa3n 064nCnoTLCS 3MiBa Hanpaeo.

« Lnkn while BMKOHYETbLCS MOKM YyMOBa (TYyT: b < 10) 3anuwaetbcst

iCTUHHOO. Y ManToHi, sik i B C, Byab-sika HEHYNbOBE LjinodncensHe
3HAYEHHS € ICTUHHUM, a HYJTIbOBE — XMBHMM. YMOBa MOXeE TakoxX ByTn
psagkoMm abo cnnckom, Ta 1 B3arani 0yab-ako nocnigoBHIicTo. byab-
SIKe 3HAYEHHS 3 HEHYNbOBOK JOBXWHOK — iICTUHHE, a nycTa
nocnigoBHICTb — XnbHa. YMoBa, BUKOpPUCTaHa Yy LibOMY Npuknagi, —
npocTte nopiBHAHHA. CTaHaapTHI onepaTopy NOPIBHAHHSA NULLYTLCS Tak
camo, gk i B C: < (MeHLue Hix), > (binbwe

HiX), == (OOPIBHIOE), <= (MeHLe HiXX abo OopiBHIOE), >= (BiNbLue HixX
abo OOpiBHIOE) i | = (He OOPIBHIOE).

« Tino uukny sudinsemscs giocmynamu: y uen cnocid MantoH rpynye

iHCTpyKUii. Hapasi MantoH (we!™) He mae po3ymMHOiT cuctemu ans
pegaryBaHHsa BBOAY, OTXXe Tabynauil Yn npobinn noTpidbHO BBOANTH
"BpY4YHY" ONSA KOXHOro BUAiNeHoro paaka. Ha npaktunui cknagHidwi
nporpamMmu Ha [ManToHi CTBOPIOKTLCA 3a AOMNOMOIoK TEKCTOBOIO
pefaktopa i 6ifbLWiCTb TEKCTOBUX peaakTopiB Mae NEBHUN MEXaHI3M
ONS aBTOMaTUYHOrO BUAINEeHHs TekcTy. [Npu BBOAI BNOKY IHCTPYKLIN Y
AianoroBoMy pexXmmi BiH MOBUHEH 3aKiH4yBaTUCb NYCTUM PSIAKOM, 06
no3Havae 3aBepLUEeHHA (TOMY LLO iHaKLWe napcep He MoXe BragaTtw,
Konwu 6yno BBeAeHO OoCcTaHin psgok). Cnig 3ayBaXuTK, LLO BCEPEANHI
npocToro 650Ky, BCi psiAkn NOBMHHI 6yTy BUAiINEHi 0gHaKoBO
KinbKiCTo Npobinis (4v Tabynauin).

« OnepaTop print BMBOAUTb 3HAYEHHS NepeaaHux noMy BUpasis.

Paokn BuBoasaTbca 6e3 nanok i npobin BCTaBNSETLCA MK OKpeEMUMM
enemeHTamMu, siKk NokasaHo TyT:

>>> i = 256*256
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>>> print '3BHaueHHa 1 ckJlazZae', 1
3HadeHHA 1 CKJazjae 65536

KiHueBa koMa 03Hauvae, Lo BMBIA He 3aKiHYYETLCS HOBUM PSIAKOM:

>>> a, b =0, 1

>>> while b < 1000:
print b,
a, b = Db, atb

112 35 8 13 21 34 55 89 144 233 377 610 987

3ayBaxTe, Lo iHTepnpeTaTop AO4AE CUMBON HOBOIO psiaka nepen TUM, siK
BMBECTM 3anpoLUEHHS [0 BBOAY, SIKLLIO OCTaHHIN psiook He Byno 3akpuTo.

Okpim onepatopa while, NPO KM WOWHO NWwIocs, NanToH 3Hae 3BuYanHi

KOHTPOMbHI CTPYKTYPW, L0 3aCTOCOBYHOTLCS i B iIHLLUMX MOBaX NporpamMmyBaHHS
(xoya i 3 neBHMMM "BiaXUNEHHAMN").

Onepatop if

Un He HamBigoMilLMM TBEpPAKEHHSAM € 1f . [Mpuknaa:

>>> x = int(raw input ("Ipomy BBecTM Lije umcjo: "))
>>> if x < 0:
x =0
print "Bilin'ewmHe 4UMCIIO 3aM1HEHO Ha HyJb"
elif x == 0:
print 'Hysns'
elif x == 1:
print 'Ozounu’
else:

print 'Bisnsme'

LIa KOHCTpYKLiS MOXe MaTu Hynb abo Binblie YacTuH elif,
YyacTMHa else — HeoboB'si3koBa. KntoyoBe CNoBo elif — Lie CKOPOYEHHS

Big "else if" ("iHakwe AkwWwo"), noro ctnucna popma 3anobirae HagMipHOMY
BuAineHHwo npobinamu. MNMocnigoBHiCTb if ... elif ... elif ... €

BiAMOBIAHNKOM onepaTopiB switch Ta case, WO 3yCTPIYaAOTLCS B iHLIMX
MOBax NporpamMmyBaHHs.
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Onepatop for

Onepatop for y lNanToHi Tpoxu BigpPI3HAETBLCA Bif TOro, 4O SIKOro BM MO

3BUKHYTU, BUKOpUcToBytoum C abo Pascal. 3amicTb nocTinHoro nepebopy
Jyucen apndmMmeTnyHoI nporpecii (sk y Pascal) um HagaHHA KopucTyBaYeBi
MOXITMBOCTI BU3Ha4yaTh K Kpok nepebopy (itepauir), Tak i KiHLeBY YMOBY (SK
y C), onepatop for y MoBi [1anToH nepebupae yneHn 6yab-skoi
NOCNiAOBHOCTI (CNUCKY YM pagka) y NopsaKy IXHbOro B Hi po3TallyBaHHS.
Hanpuknag;

>>> # JIOBXMHM PSIOKIB:
a = ['kiT', 'Bikno', 'XOypasaTtu']
>>> for x in a:
print x, len (x)
KiT 3
BikHO 5
XOypJiaTm 8

Moaundikauis YneHiB NocnigoBHOCTI Nig Yac nepebopy HebesneyHa (ue,
BflacHe, MOXe TpanuTuca nuwe 3i 3MiHKBaHMMM TUNamm, siK, CKaximo,
CANCKM). AKLLO NOTPIHO 3MIHUTU CNCOK, WO B AaHMN Yac nepebunpaeTbes,
(Hanpuknag, NoABOITU NEBHI YNEeHN), TO AN LbOro cnig nepebupatu Konito
cnncky. CMHTaKcuC 3pisiB 403BOMSE Le 3py4HO pobuTu:

>>> for x in al[:]: # 3BpoburTM KOHMIiKW I[1JIOT'O CHOMCKY 3a
JOIOMOI'OK 3pPl31B
if len(x) &gt; 6: a.insert (0, x)

>>> a
[ "xOypnaTu', 'kiT', 'BikKHO', 'xOypraaTu']
®DyHKUiA range ()

Akwo noTpibHO nepebpaTn NOCNIAOBHICTb YMCEN, TO TYT CTaHe B HaroAi
CcTaHOapTHa (pyHKUiS range () . BOHa CTBOPIOE CNUCKHM, LLLO MICTATb

apumMeTnYHI Nporpecit:

>>> range (10)
[OI :I-I 2’ 3’ 4’ 5’ 6’ 7’ 8’ 9]
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3agaHe oCTaHHE 3HAYEeHHS HIKOMN HE € YaCTUHOK CTBOPEHOIO
CNNCKY: range (10) CTBOPHE CMUCOK i3 JECATN eNneMeHTIB, AKi BiAnoBigaTb

iHOekcam nocniaoBHOCTI goBXuHOW 10 enemeHTiB. MOXNMBO TakoX 3a4aTtu
noYaToK CMUCKY iHLUMM YNCIOM Ta BKa3aTu iHLWNIW KPOK (HaBIiTb Bid'€MHUN):

>>> range (5, 10)

[5, 6, 7, 8, 9]

>>> range (0, 10, 3)

[0, 3, 6, 9]

>>> range (-10, -100, -30)
[-10, -40, -=-70]

LLlo6 nepebpaTu iHOeKcHM NOCAILOBHOCTI, Cif BUKOPUCTOBYBATU
JyHKUIT range () Ta len () TakKMM YUHOM:

>>> a = ['Y', 'Mapiukmu', 'e', 'aruarko']
>>> for i1 in range(len(a)):
print i, a[i]

OnepaTtop break Ta continue; KOHCTPYKLIA else Yy UMKnax

Onepatop break, sk iB C, nepepuBae Hanbnmxkumm unkn for 4m while.

TBepaeHHs continue, Takox 3anosmdeHe 3 C, npoaosxye nepebip 3
HaCTYMHOrO KPOKY.

LivkniyHi onepatopu MOXYTb TaKOX MaTh KOHCTPYKLIiIO else, AKa
BUKOHYETLCA, KOMN LMK 3aBEPLUYETLCS BUCHAXXEHHSM CNUCKY (ona for)
abo konu ymoBa nepectae 6yt iCTUHHOW (ON5 while), ane He Togi, Kosu
LMK 3aKiHYYETBCSA NPMMYCOBO, 3a AOMNOMOro break. HaBegeHuin HMx4e
Ko nokasye, siK Le i€ Ha npukniagi nowwyky NpocTmux Yymcen.

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

if n$ x == 0:
print n, 'mopisHwe', x, '*', n/x
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break
else:

# My moTpanuan coay, 60 HE B3HAMNIUIM CH1JIBEHOIO
MHOXHUKA
print n, 'mpocrTe umcio'

NpOCTE YMCJIIO
NPpOCTE YMCJIIO
nopieHiE 2 * 2
NPOCTE YMCJIIO
nopiBHoE 2 * 3
NPpOCTE UYMCJIIO
OOoplBHIOE 2 * 4
oopiBHOE 3 * 3

O O J 0o U i WIN .

OnepaTop pass

OnepaTtop pass He pobuTb HiYoro. BiH BUKOPUCTOBYETHLCS TOAi, KONM XO4

sIKacb IHCTPYKUiA HeobxigHa CMHTAKCMYHO, ane nporpamMa He notpebdye
XopgHoi ail. Hanpuknaga:

>>> while True:
pass # OulkyBaHHS CHUI'HAJIy [IEPEPMBAHHSI 3
KJIaBlaTypu

Bu3HayeHHs pyHKLIN
CTBOpPIMO pyHKLtO, WO BMBOAUTL Ymcra PiboHaudi 4O NEBHOI MeXi:

>>> def fib(n): # BuBecTm umcisa ®iboHauul OO n
"""BypecTtn umcyga ®iboHayvui mo n."""
a, b =20, 1
while b &1lt; n:
print b,
a, b = Db, atb

>>> # Tenep BUKIMKAEMO IOMHO 3aIaHy QYHKI[IK:
fib (2000)
112 35 8 13 21 34 55 89 144 233 377 610 987 1597
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KrnitouoBe cnoBo def BBOAUTb 8u3HaydeHHs (definition) doyHKuil. 3a HUM

NoBUHHA BYTN Ha3Ba (PYHKLII Ta OTOYEHUI OY>KKAaMKU CNIUCOK hopManbHNX
napameTpiB. IHCTPYKUIT AKi YTBOPIOKOTL TiNO OYHKLIT NOYNMHATLCS 3
HaCTYMHOro psiaka i NOBUHHI ByTK BUAINeHi npobinamu. MNepwum, ane
HeoObOB'A3KOBUM, PAOKOM (PYHKLiT MOXe BYTM CMMBOSbHA KOHCTaHTa, sika
KOPOTKO onucye yHKLit0. [i HasnBaroTb pAAKOM JOKYMEHTaLil.

ICHYIOTb cneuianbHi YTUMITU, WO BUKOPUCTOBYIOTb AOKYMEHTALINHI PAOKN OIS
aBTOMATMYHOIO CTBOPEHHSA APYKOBAHOI Y/ OHManH AoKyMeHTauil abo gnga
nepernagy Kogy B AianoroBomy pexummi. JJokyMeHTyBaHHSA Kooy — Ayxe
rapHa 3BW4Ka, OTOX cnpobynTte He 3abyBaTu Npo Le.

BukoHaHHs1 (pyHKLUIT BBOANTL HOBUM NPOCTIP iMEH, LLIO BUKOPUCTOBYETLCA ANA
nokanbHUX 3MiHHUX (PyHKLUiT. 3o0Kpema, BCi NPUCBOEHHSA 3MiIHHUM BCepeauHi
dyHKUIT 36epiratoTb CBOI 3HAYEHHS Y fTOKanNbHOMY NPOCTOPI IMEH, ToAi 9K npu
NOCUMNaHHI Ha 3MiHHY MOLUYK MOYMHAETLCS Y JIOKarbHOMY, a NoTiM
NPOAOBXYETbCH Y rnobanbHOMY, i HaNpUKiHLI — y NpocTopi iMeH BOyaoBaHNX
ineHTudikaTopiB. TakMm YMHOM, rnobasnbHi 3MiHHI HE MOXYTb OTPUMYyBaTU
HOBI 3Ha4YeHHs BCcepeanHi PYHKLUIN (3a BUHATKOM SAKLLIO BOHW Ha3BaHi y
TBEPXOEHHI global ), Xo4a NOCUNAHHS Ha HUX MOXITMBE.

MapameTpun (abo aprymeHTn) yHKLUIT BBOAATLCS B MPOCTIP iMEH PyHKLiT npn
IT BUKINKY. AprymMeHTn nepenarnTbCs 3a 3HaYeHHAM, e 3HaYeHHS -

3aBXaW rnocusiaHHs1 Ha 0B'ekT, a He 3Ha4YeHHsA camoro o6'ekTa, TOMY TOYHiILLe
byno 6 ckasaTu - nepeaava 3a nocunaHHaMm. [Npu nepegadi 3MiHIOBaHOMO
o6'ekTa Byab-siKi NOro 3MiHM BceaeanHi BUKIMKAHOT (PyHKLiT CTaHyTb BUAUMI B
cepenoBuLLi, WO BUKIMKANO LU0 OYHKLI0, Hanpuknag, Ao4aHHA HOBUX
eriemMeHTiB o cnncky. Konv ogHa goyHKLiS BUKITMKAE iHLWY, TO CTBOPHOETLCH
HOBUIN NIOKanbHUM NPOCTIP IMEH AN LbOro BUKIUKY.

BusHavyeHHA oyHKUiT Jogae HasBy OYHKLUIT 4O MOTOYHOrO NPOCTOPY iMEH.
3HaveHHs Ha3BKu OYHKLIT HAaNEeXnTb 40 TUNY, KU igeHTUMIKYETbCA
IHTepnNpeTaTopoM SK 3ajaHa Kopuctysayem oyHkuid. Lle 3Ha4eHHs moxe
NPUCBOKOBATUCS iHLLIM 3MiHHIN, WO NOTIM TEX MOXe BUKOPUCTOBYBATUCS AK
dyHkuia. TyT nokasaHo, sk Aie 3aranbHU MexaHi3aM nepenMeHyBaHHS:

>>> fib

&lt; function object at 10042ed0&gt;
>>> f = fib

>>> £ (100)

112358 13 21 34 55 89
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MoXXnnBO XTOCb CKaxe Wo fib — He pyHKUiA, a npoueaypa. Y MNanToHi, aK i
B C, npouenypu — ue yHKUIl, L0 He NoBepTarTb XOAHOMO 3HAYEHHS.
BnacHe, 3 TeXHIYHOI TOYKM 30pY, NPOLEaYPU Takm NOBepTarTb NEBHE
3Ha4YeHHs, Xxo4a  JocuTb HeuikaBe. Lle 3HauyeHHs1 None . 3a3Buyan, ue
3Ha4YeHHHA He BUBOAUTBLCS IHTEPNPEeTaToOpOM, SKLLO Le EANHE MOXITNBE
3Ha4YeHHA ansa BmMBoAy. Ane AKLWO OiIMCHO Xo4eTbCs Noro nobaynTu, noro
NOTPIGHO po3apyKyBaTU SIBHO:

>>> print fib (0)
None

CTBOpPEHHA doyHKLT, WO noBepTae cnncok yncen PiboHayvyi 3amicTb
BUBELEHHS X HAa APYK, JOCUTb NPOCTE:

>>> def fib2(n): # moBeprae umcia ®iboHaAUyl OO n
"""IlopepTae cnmcok umces d®iBonHauui mo n"""
result = []

a, b =20, 1

while b &1t; n:
result.append(b) # ows. Hmwkye
a, b = Db, atb

return result

>>> £100 = f£ib2(100) # BurkAMK QYHKIIII
>>> f100 # BmBimg pes’yabTaTy
r., 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

Llen npuknag TakoXX 4EMOHCTPYE Kifibka HOBMX BNacTUBOCTEN MOBU [1anToH:

. OnepaTtop return noBepTae i3 PYHKLil NEBHE 3HAYEHHS.
AKWO return BXUTO 6€3 apryMeHTIiB, TO pe3yfibTaTOM NOBEPHEHHS
€ None. AKLIO Npoueaypa 3akiH4yeTbca cama no cobi, To pesynbTaTom
NOBEPHEHHS € None.

. IHCTpYKUiA result.append (b) BUKNIMKAe MeTog ob'ekTa
cnucky result. MeTtog — ue dyHKUISA, WO "HanexuTb" NneBHOMY 00'eKTY.
BoHa BMKNnKaeTbCca y opMi obj . HasBa MeTOomy, A€ ObJ — NEBHUN
06'ekT (MOXe Takox 6yTu BUpa3oMm) i nasea MeTomy — Ha3Ba MeToay,

BU3HA4YEeHOro TMnom ob'ekta. Pi3Hi TN BU3Ha4aoTb pidHi MeToau.
MeToan pi3HUX TUMIB MOXYTb MaTW O4HAKOBY Ha3BY, HE CMPUYNHAKYM NPU
LUbOMY OBO3HAYHOCTI. (B MOXeTe TakoX BU3HAYMTM | BaLli BriacHi Metoam
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3a 4OMNOMOrolo Kracie, Npo Wo NTmmMeTbeda aani). HasegeHun y ubomy
npuknaai Mmetoa append () BU3HAYEHUW ANA CAUCKOBUX OO'EKTIB; BiH
Aoaae HOBUWM €NTEMEHT B KiHELb CMIUCKY. Y LUbOMY NMpukniagi ue
eKBiBaneHTHo "result = result + [b]", ane uen meton € OinbLu
ePEKTUBHUM.

doknagHiwe npo BU3Ha4YeHHA (pyHKLUIN

MOoXXIMBO TakoXX BU3HAYUTU (PYHKLiIO 3i 3MIHHOIO KiSTbKICTIO aprymeHTiB. s
LibOro iCHye Tp1 Crnocoodu, Wo MOXYTb CNoslydyBaTUCS.

CmaHOapmHi 3Ha4eHHs1 apaymeHmie

HankopucHiwmnm cnocié — ue BU3HaAYUTN TUNOBE 3HAYEHHS AN OAHOro YK
KinlbKOX apryMeHTiB. Lle CTBOpOE MOXITMBICTb BUKIUKY (PYHKLIT 3 MEHLLIOIO
KINbKICTIO apryMeHTiB, aHiXX 3afaHo y BU3HaYeHHI pyHKuUil. Hanpuknaa:

def ask ok(prompt, retries=4, complaint='Tak um H1, OyIOb-—
Jacka!'):
while True:
ok = raw input (prompt)

if ok in ('w', 'ra', 'Tak'): return True

if ok in ('w', 'Hi', 'HeT'): return False

retries = retries — 1

if retries &1lt; 0: raise IOError, 'sarTarum
KopucrTtyBaud'

print complaint

Lis doyHKLis MOXe BUKNMKATUCA 9K ask ok ('CnpaBni saxpuTu
nporpamy?') UM AK ask ok ('llepenmucaru dammm?', 2).

Llen npuknag TakoxX intoCTpye KntoyYoBe CroBO in, LLO LO3BOSISIE NEPEBIPUTH
Yn AaHa NocnigoBHICTb MICTUTb NMEBHUW E€NTEMEHT.

CtaHgapTHi 3Ha4YeHHs1 064YMCIIOTLCA B MOMEHT 3a4aHHS OYHKLT
BiANOBIOHO OO 8U3Ha4Yar4020 KOHTEHCTY, TOMY:

i=25

def f (arg=i):
print arg

1 =6
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£0
BMBeae 5.

BaxnuBe 3ayBaXKeHHS: CTaHAAPTHHE 3HAaYEHHSA 0OYMCAOETLCS NULIE pas.
Xo4a iCHye BUHATOK, KONKW CTaHAapTHHE 3HAaYEeHHA — 3MiHIOBaHNN 00'EKT,
CKaxiMO, CrMCOK, CNOBHUK, peanidauia 6inblocTi knacie. Hanpuknag,
HacTyrnHa PYHKLis akyMyIoe apryMmeHTH, Lo nepeaarnTbCs Npy noganbLunx
BUKIIMKAX:

def f(a, L=[]):
L.append (a)
return L

print f£ (1)
print £ (2)
print £ (3)

Lle BuBene:

AKLWO BN HE Xo4eTe, Wob cTaHgapTHE 3HaYeHHs Oyro cniflbHUM ANnS BCiX
HaCTYMNMHUX BUKNUKIB, TO MOXXHaA CTBOPUTU (PYHKLLIIO Ha 3pasok:

def f (a, L=None):
if L. is None:
L =[]
L.append (a)
return L

Krnirouosi apeymeHmu

DYHKLUIT MOXYTb TAaKOX BUKITMKATUCS 3a AONOMOIOK K/TH0Y08UX apayMeHmMiI8 y
BUMSAi "koy = 3HadyeHHs". Hanpuknag, us yHKUis:
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def parrot (voltage, state='a stiff', action='voom',
type='Norwegian Blue'):

print "-- This parrot wouldn't", action,

print "if you put", voltage, "Volts through it."
print "-- Lovely plumage, the", type

print "-- It's", state, "!"

MOXe BUKNNKaTUCS Yy Byab-aKUMIN BKa3zaHUW HUXKYe Cnocio:

parrot (action = 'VOOOOOM', voltage = 1000000)
parrot ('a thousand', state = 'pushing up the daisies')
parrot('a million', 'bereft of life', 'jump')

ane Taki BUKITMKN HenpaBUIIbHi:

parrot () # npomymeHO 06OB'S3KOBMM ApIyMEHT

parrot (voltage=5.0, 'dead') # HEKJIOUYOBMIM aApPI'yMEHT
rnepenaeTsCcsa II1CJIS KJIIYOBOIO

parrot (110, voltage=220) # »gBa BHaAUEHHS OJIS OIOHOI'O
apryMeHTa

parrot (actor='John Cleese') # HeBiOgoMMI KJIOY

B3arani B cnvcKky apryMeHTIiB MNO3ULINHI apryMeHTU NOBUHHI ByTu
po3TalLOBaHi nepea KIo4yoBUMM, NPU LIbOMY KITHOYi NOBUHHI ByTK BUBpaHi 3
dopmanbHUX Ha3B NapamMeTpiB. Yn 3agaHi Ansa uboro napameTpa ctaH4apTHI
3Ha4YeHHA — He BaxnuBo. KoAeH apryMeHT He MOXe OTPUMyBaTU 3HAYEHHS
BinbLu, HiXX 0aMH pa3 — dpopMarnbHi Ha3BM NapamMeTpiB, WO BiANoBigaTb
Nno3uuivHUM aprymeHTam He MOXYTb BUKOPUCTOBYBATUCS SK KINKOYOBI Cnosa
nig Yac Toro camoro BMKNnKy. Ocb Npuknag Toro, Komm noMusika
BiabyBaeTbCA came vyepes e 0OMEeXeHHs:

>>> def function(a):
pass

>>> function (0, a=0)
Traceback (most recent call last):
File "&lt;stdiné&gt;", line 1, in ?
TypeError: function() got multiple values for keyword
argument 'a'
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AKLWO oCcTaHHIN hopmanbHUA NapamMeTp 3agaHo y opMmi **Hasea, TO BiH
OTPUMYE CJ/I08HUK, L0 CKNagaeTbCa 3 apryMeHTiB, YN KNKoYi BignosiganTb
dopmansHUM napameTpam. BiH Moxe cnonydaTtucsa 3 oopmMasrnbHUM
napameTpom y dhopmi *Ha3ea (onncaHum B HAaCTYNHOMY Migpo3aini), aKkmn
OTPUMYE KOPTEX, O CKIIadaeTbCs 3 NO3ULIMHUX apryMeHTIB, HE BKIIOYEHUX
y CNUCOK (phopManbHUX napemeTpiB (aprymeHT *Ha3ea NoBUHEH nepeayBaTu
aprymeHTy **Hasea). Hanpuknag, dyHKUito, 3a4aHy TakuM YNHOM:

def cheeseshop (kind, *arguments, **keywords):

print "-- Do you have any", kind, '?'

print "-- I'm sorry, we're all out of", kind
for arg in arguments: print arg

print '-'*40

keys = keywords.keys ()
keys.sort ()
for kw in keys: print kw, ':', keywords[kw]

MO>XHa BUKITMKATU OTakK.

cheeseshop ('Limburger', "It's very runny, sir.",
"It's really very, VERY runny, sir.",
client="John Cleese',
shopkeeper="'Michael Palin',
sketch="'Cheese Shop Sketch')

Lo, 3BnyanHo, BuBeae:

-- Do you have any Limburger °?

-— I'm sorry, we're all out of Limburger
It's very runny, sir.

It's really very, VERY runny, sir.
client : John Cleese

shopkeeper : Michael Palin

sketch : Cheese Shop Sketch

3ayBaxTe, L0 METOA KNKYOBMX apryMeHTIB sort () BUKINUKaAHO nepea
BUBEOEHHSAM 3MICTY CMOBHUKA keywords, 60 iHakwe NopsiaoK BUBEAEHHS
aprymeHTiB 6yB 61 HEBU3HAYEHNM.
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Criucku apaymeHmie 008iribHOI Q08XXUHU

HapeLuTi, ocTaHHS 4acTO BUKOPUCTOBYBaHA MOXINBICTb — BU3HAYEHHH
doyHKLU,T, WO MOXe ByTn BUKNMKaHa 3 6yOb-sIKO0 KiNbKICTIO aprymeHTiB. Lli
aprymeHTu nepenarnTbCs 3a OMNOMOror koptexa. Hynb um GinbLie
3BMYaNHNX apryMeHTIB MOXYTb nepeayBaTu 3MiHHIW KiSTbKOCTI apryMeHTIB.

def fprintf(file, format, *args):

(o)

file.write(format % args)

PosnaKkysaHHs1 criuckie apaymeHmie

3BOPOTHSA CUTYyaLis TpanISETbLCA, KOS apryMeHTn 3aiaHi CMCKOM YK
KopTexeM, ane ixX NnoTpibHO po3nakyBaTu AN BUKIUKY OYHKUIT, Wo noTpedye
oKpeMunx No3uuUinHMX apryMeHTiB. Hanpuknag, BOygoBaHa

dyHKUIA range () NOTpebye ABOX OKPEMUX apryMEHTIB, L0 BKa3ylTb Ha

MeXi MOCNIAOBHOCTI. AKLLO BOHM He 3afiaHi OKpeMOo, BUKINNK dOYHKLIT cnig
nucaTtu 3 onepaTtopoM * , LLIO AO3BOSISIE PO3MNakyBaTh apryMeHTH, 3agaHi

CMNCKOM 41 KOpTEXEM:

>>> range (3, 6) # 3BMYAMHMN BUKJIMUK 3 OKPEMMUMM apPI'yMEHTAaMU
[3, 4, 5]

>>> args = [3, 6]

>>> range (*args) # BUKIMK 13 apryMeHTaMu, PO3MIaKOBaHMUMI
31 CHUCKY

[3, 4, 5]

Jlamb0a-gbyHK

3a nonynsipHo BuMoror Ao MNanTtoHa 6yno goaaHo Kinbka HOBUX
BTACTMBOCTEN, TUNOBUX ANA PYHKLIOHANBbHUX MOB NpOorpaMyBaHHs Ta MOBU
Lisp. KntoyoBe crnoBo lambda [403BOMSE CTBOPOBATU HEBESINYKI aHOHIMHI
dyHKuiT. Ocb, Hanpuknag, PyHKUid, WO noBepTae CyMy ABOX CBOIX
aprymeHTiB: "lambda a, b: a+b". Jlambga-cdyHKUiT MOXYTb CTaTu B
Harofi, Konm NoTpibHi 06'ekTN yHKUIN. CUHTAKCUYHO BOHN OOMEXEHI OAHUM
€aNHUM BnpasoM. CeMaHTUYHO BOHM MPOCTO CUHTaKCUYHUIA LLyKOP
HOpManbHOro BU3Ha4YeHHst yHkLUii. MoaibHo Ao BknageHux yHkuin nambéaa-
dYHKLIT MOXYTb NMOCUNATUCA Ha 3MiHHI i3 30BHILLIHBOIO KOHTEKCTY:

>>> def make_incrementor(n):
return lambda x: x + n

>>> f = make_incrementor(42)
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>>> £ (0)
42

>>> £ (1)
43

Psidku 0okymeHmauir

CdopmoBaHa neBHa JOMOBSIEHICTb LWOAO0 hopMaTyBaHHS AOKYyMeEHTaU;l.

Mepwnr pagok NOBUHEH MICTUTK CTUCHY iHGopMaLito Npo 06'ekT. 3apaan
CTUCOCTiI B HbOMY He MOBUHHO BYTK Ha3BK Yn TUny ob'ekta, 60 X MOXHa
OTPUMATW i B iHWKMI cnocib (3a BUHATKOM KOMKW Ha3Ba € 4ieCrOBOM, LLO
onucye Aito pyHKuii). Llen pagok noBUHEH NOYNHATUCS 3 BESTUKOI JTITEpHU i
3aKiH4YyBaTUCS KparnkKoto.

AKWO TEKCT JOKYMeHTaUil CKnagaeTbCs 3 KiNbKOX pAaKIB, TO ApYrMn paaok
NOBUHEH BYTWN NYCTUM, LLO Bi3dyasibHO BiAOKPEMIIOE 3arofIOBOK Bif peLuTu
onucy. HacTynHi psakm NoBWMHHI cknagaTtucs 3 ogHoro Yu Binbe absadis,
LLIO OMUCYIOTb HbKOAHCK BUKNKUKY 06'ekTa, nobivHi edbekTn ToLo.

IHTepnpeTaTop [NanToHa He BigkMaae NPONyCcKM Ha novaTky psaka y
DaraTopsiAKOBUX CUMBOJSIbHUX KOHCTaHTaX, BUPAXKEHUX psiaKaMu, OTxe
YTUNITY, WO 00pobnsaoTb AOKyMeHTaUio, Npu NnoTpebi NOBUHHI BigkuaaTn Ui
npoOinun. MNepLwmnin HeNnyCTUn PSKOK MiCNA 3arofiloBka BM3HAYae KifbKiCTb
npo6inis 4ns BCbOro noganbLloro TekcTy AokymeHTauil. (Mu He moxemo
BUKOPUCTOBYBATU A4 UiET METU NepLUnn pagoK, TOMY WO BiH 3arasnom
po3TalloBaHWK Bigpasy Nicnsg no4yaTkoBUX fanok, a OTXe He BUAINEeHUN
npobinamu). Kinbkictb no4YaTkoBux Npobinis, "ekBiBaneHTHa" 3HangeHin y
LbOMY PSAKY MOTIM BUOANSAETLCS Bif, NoYaTKy YCiX HACTYNHUX pagkis. Psaakn 3
MEHLLIOKO KiNbKICTHO NpoBiniB He NOBMHHI 3yCcTpivaTUCS, ane AKLO Taku
3yCTpivalTbCs, TO BCi NoYaTKOBi NPOOGinv NOBMHHI BUAANATUCS.
EkBiBaneHTHICTb NPONyCKiB NOBUHHA NepeBIPATUCS NICNA pO3ropTaHHSA
Tabynsauin (3a3su4yan y Bicim Npobinis).

Ocb npuknag 6aratopsakoBOl JOKYMEHTaLl:

>>> def my function():
"""He poOUTb H1WOTO, JMIlEe MICTMUTb OOKyMeHTAallo.

CnpaBni, usa QyHkKLI1S He poOOMTBH H1UOTO.

mwwmn

pass
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>>> print my function. doc
He pobuTk HiuOoI'o, JMuile MIiCTUTHL OOKYMeHTAallilo.

CnpaBni, usa oyHkLisg He poOuUTb HIUOTO.

CTpyKTypu Janux

Y uboMy po3aini NornmbreHo po3rnsaaarTbCsa pedi, NPo sKi BU BXe OELLO
AOBiOanncs, a TakoX Kiflbka HOBUX TEM.
[JoknagHiwe npo cCnucku

CnuckoBi TUNW AaHUX MaroThb i iHWI MmeToan. Huk4ye nogaHo BCi MeToau
CMUCKOBUX 00'EKTIB:

append (x)
[logjae HoOBMM  eneMeHT B  KiHEUb  CMWUCKY;  eKBiBalleHTHO
BUpaly allen(a):] = [x].
extend (L)
Poswwuploe cnncok LwWnsgxomMm AoAaHHS BCIX €fIEMEHTIB OO0 [AaHoro
CMUCKY; eKBiBaneHTHoO BUpa3y a[len(a):] = L.

insert (i, x)

BctaButn enemeHT y 3agaHiv nosuuil. lNepwunin aprymeHT — iHOEKC

enemMeHTa, nepeg sSkMM  NOTPIGHO  3pobuTn  BCTaBKy, TaKuMm
YWMHOM a.insert (0, x) Oo4a€e HOBUN €fIEMEHT Ha camMOMy Mo4aTKy

CMUCKY, a a.insert (len(a), x) €KBiBaneHTHO
BUpa3y a.append (x) .
remove (x)
Buganse nepwun enemMeHT Cnucky 3i 3HayeHHAM X. BupaneHHs
HEICHYOYOro efieMeHTa € NOMUIIKOIO.
pop ([1])

Buganse enemeHT i3 3agaHol no3uuil Ta noBepTae Moro. AkWo iHOEKC
He BKa3aHoO, a.pop () BUOAOsE i NOBEpTaE OCTAHHIN eNeMeHT CrUCKY.
(KBagpaTHi Ay>XKM HABKOSIO 1 Y NPOTOTUMI MeToAy BKa3ylTb Ha Te, WO

napameTp He € ODOOB'A3KOBMM, a He Ha Te, WO KBaapaTHi OYXKu
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noTpibHO BBeCTM Yy BKasaHin no3uuil. Lls HoTauisa posoni yacTto
3ycTpivaetbca y "[osigHuky 3 mosu Python".
index (x)

[NoBepTae iHOEKC nepluoro efieMeHTa 3i 3HadeHHAM X. [locunaHHsa Ha
HEICHYYNN iIHOEKC € MOMUIKOLO.
count (x)

[MoBepTae KiNbKICTb €fIEMEHTIB X Y CMUCKY.
sort ()

BnopsiakoBye enemMeHTn Cnucky (Ha micui).
reverse ()

OpraHi3oBye enemMeHTU B 3BOPOTHLOMY Nopsiaky (Ha mici).

Ocb npuknag, Lo BUKOPUCTOBYE BiNbLUICTb CMUCKOBMX METOLIB:

>>> a = [66.6, 333, 333, 1, 1234.5]
>>> print a.count(333), a.count(66.6), a.count('x'")
2 10

>>> a.insert (2, -1)

>>> a.append (333)

>>> a

[66.06, 333, -1, 333, 1, 1234.5, 333]
>>> a.1index (333)

1

>>> a.remove (333)

>>> a

[66.6, -1, 333, 1, 1234.5, 333]

>>> a.reverse ()

>>> a

[333, 1234.5, 1, 333, -1, 66.6]

>>> a.sort ()

>>> a

(-1, 1, 66.6, 333, 333, 1234.5]

BukopucmaHHSs CriucKy sik cmeka (Maz2a3uHa)

CnunckoBi MmeToan [O3BONATL Y AOBOMI MPOCTUM CNOCIO BUKOPUCTAHHS
CMUCKIB 9K CTeKa, e NepLuni eflieMeHT, Wo A04AETbCS, NEPLUNM i
3HiMaeTbCa ("ocTaHHIM BBiNWOB, Nnepwnm surwos"). LLo6 gogatm
HOBWMW €NEMEHT Ha BEpPLUMHY CTeka, Chif BUKOPUCTOBYBATH

MeToq append () . o6 Buaanutn enemMeHT 3 BEPLUNHK CTeKa, cnifg

BMKOPUCTOBYBATK MeToA pop () 6e3 3agaHHs iHaekcy. Hanpuknag:
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>>> stack

>>> stack.
>>> stack.

>>> stack

>>> stack.

>>> stack

>>> stack.

>>> stack.

>>> stack
[3, 4]

6]
pop ()

pop ()

BukopucmaHHsi criucky sik yepau

Cnunckn Takox 3py4yHO BUKOPUCTOBYBATU SK Yepru (queue), e nepLumm
eneMeHT, WO A0AaHO, 3HIMaeTbea nepwunm ("nepLinm BBIMLLIOB,

nepwum surwos"). LLlo6 gogatn enemeHT B KiHELb Yepru,

BUKOPUCTOBYMTE append () . o6 Bnganutn enemMeHT 3 noyaTky Yepru
— BUKOpUCTOBYMTE pop () 3 iHaekcom 0. Hanpuknag:

>>> queue

>>> queue.

>>> queue
>>> queue
'Eric!
>>> queue
'John'
>>> queue

= ["Eric", "John", "Michael"]

append ("Terry") # Terry arrives
.append ("Graham") # Graham arrives
-pop (0)

-pop (0)

['"Michael', 'Terry', 'Graham']

3acobu ghyHKUioOHarIbHO20 rpozapamy8aHHsI

ICHYIOTb Kinbka Hag3BMYanHO KOPUCHUX BOYOOBaHUX OYHKLIN ANns

poboTu 3i cnnuckamun: filter (), map (), Ta reduce () .

"filter (dyHkuia, mociimoBHicTb) " MOBepTaE NOCMILOBHICTb
(TOro camoro Tuny, SKLLO MOXIMBO), LLIO CKNaAaETbCH 3 TUX EMEMEHTIB

NOCAIgOBHOCTI, ANS SKUX QPyHKUis(erieMeHm) € iCTUHHOLO.
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Hanpwuknag, wo6 BigHanT1 NpocTi yncna:

>>> def f(x): return x $ 2 !'= 0 and x $ 3 != 0

>>> filter (f, range (2, 25))
(5, 7, 11, 13, 17, 19, 23]
"map (byHKLI18, DOCHiImOBHICTB) "

BUKIMUNKAE dyHKII10 (esteMeHT) OS19 KOXXHOro enemMeHTa NocnigoBHOCTI

| NOBepTaEe CNNCOK 3Ha4YeHb, NOBEPHYTUX OyHKLUiE. Hanpuknaa, wob
obumcnuTn Kybu:

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

>>> map (cube, range(l, 11))
(1, 8, 27, 64, 125, 216, 343, 512, 729, 1000]

map MOXe OTpUMBYBaTK BinbLue HiXK OAHY NOCNIAOBICTL; MPU LbOMY

KiNbKICTb apryMmeHTiB oyHKLiT MOBUHHA BI4MOBIAATW KiNlbKOCTI
nocrnigoBHOCTEN, a camMa PYHKLIA BUKIUKAETLCS 3 BiANOBIAHUM
ereMeHTOM KOXHOI nocnigoBHOCTI (abo 3 None, SKLWO ogHa

NOCNIAOBHICTb KOpOTWa 3a iHwy). Hanpuknag;:

>>> seq = range (8)
>>> def add(x, y): return x+ty

>>> map (add, seq, seq)
(o, 2, 4, o6, 8, 10, 12, 14]

"reduce (pyHKL1g, NOCHimoBHicTh) " MOBEPTAE €AMHE 3HAYEHHH,

LLIO YTBOPHOETLCA LUSISAXOM BUKNUKY BiHApPHOI QyHKUiI ANst NnepLlinx gBOX
eneMeHTIB NOCNIZ4OBHOCTI, NOTIM ANS pe3ynbTaTy i HACTYMNHOro
enemenTa i T. 4. Hanpuknag, wob obuumcnutn cymy ymcen Big 1 go 10:

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

>>> reduce (add, range(l, 11))
55
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AKLo nocnigoBHICTL Mae nuwe OgMH enemMeHT, NOBEPTAETLCS NOro
3HAYEHHS, SKLLO X MOCMILOBHICTb NYCTa — BUKITUKAETLCA BUHSATOK.

Moxke Takox nepefaBaTuCs | TPETIN eneMeHT, WO 3aJa€e novYaTkoBe
3Ha4YeHHS. Y LubOMY BUNAAKY NOYaTKOBE 3HAYEHHS NOBEPTAETLCA AKLLO
nocnigoBHiCTb — nycta. Cama X dyHKList 3aCTOCOBYETbLCS A0
NOYaTKOBOrO 3HAYEHHS i NepLUOro enemMeHTa, NoTiM — 0 pesynbTaTy |
apyroro i 1.4. Hanpuknag;:

>>> def sum(seq):
def add(x,y): return x+ty
return reduce (add, seq, 0)

>>> sum(range(l, 11))
55

>>> sum([])

0

Mpuknag PyHKUIT sum () , NO4aHUIM Y LbOMY NpuKnagi
BMKOPUCTOBYBATU He Chid: 06YNCNEHHSI CyMU € HACTINbKM MOLLUMPEHOO
onepadieto, Wo Ans Uuboro icHye BbygoBaHa

YHKUIA sum (mocaimoBHicTs) | A€ BOHA Tak caMo, K i nogaHa
BuLle doyHkuiqa. Lo dyHKuito 6yno gogaHo y Bepcii 2.3.

BkriroyeHHs criuckis

BkntoweHHs cnuckiB (list comprehension) Hagae MOXIMBICTb
CTBOpIOBATU CNNCKN BE3 3aCTOCYBaHHS

JYHKUIM map (), filter () Ta lambda. BusHayeHHs cnivcky, wo
YTBOPKETLCH, YacTo € HabaraTo "4NCTIlMM", H>XXK CTBOPEHHS CINCKIB 3a
A0MOMOroK0 3a3HayeHnX PyHKUin. KoXXHe BKIMOYEHHS CMINCKY
CKNnagaeTbCs 3 BMpasy, 3a SKUM ifle KOHCTPYKLUiSa for, a NOTiM — HyIb
4K Binblue KOHCTPYKUIN for yum if. CNUCOK, WO YTBOPKETLCS, €
pesynbTatoM 064YMCrieHHS BUpa3y B KOHTEKCTi pO3TallOBaHMX 3a HUM
KOHCTPYKUIN for Ta if. AKWo obuYMcCneHHa BUpa3y BUAAE KOPTEXK, TO
BMpa3 NOBUHEH BYTU OTOYEHUM LY>KKaMMW.

>>> freshfruit = [' banana', ' loganberry ', 'passion
fruit ']
>>> [weapon.strip() for weapon in freshfruit]
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['banana', 'loganberry', 'passion fruit']
>>> vec = [2, 4, 6]

>>> [3*x for x in vec]

[6, 12, 18]

>>> [3*x for x in vec 1if x &gt; 3]

[12, 18]

>>> [3*x for x in vec 1if x &lt; 2]

[]

>>> [[x,x**2] for x in vec]
(2, 41, (4, 1e], [6, 36]]
>>> [x, x**2 for x in vec] # noMmmika — HABKOJIO

KopTexa HOTPlOHI IOYXKU
File "&lt;stdiné&gt;", line 1, in ?
[x, x**2 for x in vec]

s

SyntaxError: invalid syntax

>>> [ (x, x**2) for x in vec]

[(2, 4), (4, lo), (6, 30)]

>>> vecl = [2, 4, 6]

>>> vec2 = [4, 3, -9]

>>> for x in vecl for y in vecZ]
[8, —18 l6, 12, -36, 24, 18, -54]

[x
6,
>>> [x+y for x in vecl for y in vec?]
(6, 5, -7, 8, 7, -5, 10, 9, -3]
>>> [vecl[i]*vec2[i] for i in range(len(vecl)) ]
[8, 12, -54]

BkntoyeHHs cnuckiB € HabaraTo rHyYkilMM 3a map () | MOXe

3aCTOCOBYBATUCS A0 (PYHKLUIN, WO OTPUMYIOTb BinbLl HiXK OAWH
aprymeHT, a TakoXx [0 BKnageHux yHkuin (nested functions):

>>> [str(round(355/113.0, i)) for i in range(1l,0)]
['3.1', '"3.14', '3.142', '3.1416', '3.14159"']

Onepatop del

Bupoanutn enemeHT 3 4aHOro CNUCKy 4Yepes nocunaHs Ha Noro iHaeKkc
MO>XHa 3a JOMNOMOror onepartopa del. BiH Takox Moxe
BUKOPUCTOBYBATUCS ANS BUOANEHHs1 YacTuH cnucky (o 6yno
3pobneHo paHiwe Wsaxom NprM3HavYeHHs NyCTOro CNnUcKy YacTmHam,
npusHavyeHnm onga eunganeHHs). Hanpuknag;:
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>>> a = [-1, 1, 66.6, 333, 333, 1234.5]
>>> del a[0]
>>> a

[1, 66.6, 333, 333, 1234.5]
>>> del af[2:4]

>>> a

[1, 66.6, 1234.5]

del MOXe TaKOX BMKOPUCTOBYBATUCA ONS BUOANEHHSA 3MIHHUX:
>>> del a

[MocunaHHs Ha Ha3BY a nicns Uuboro € NOMUIKo (FIKLLI,O TiNbKM BOHA He

OTPMMYE HOBE 3HayeHHs (nepeBu3HaunTbes) ). [ani nTumeTbes i Npo
IHWIi 3acTOCyBaHHA del .

KopTexi Ta nocniaoBHOCTI

Mwn 6aunnu, Wo CNUCKM i paaKn MaroTb YMMarno ChiflbHUX
BNacTUBOCTEN, 30KpeMa iHgeKkcaLito Ta onepauil 3pisiB (slicing
operations). BoHu € npuknagamu TuniB gaHux rnocsidoeHocmed.
Ockinbkn MNanToOH € MOBOHO, LLIO €BOSIOLLIOHYE, iHLWI TUMNX AaHUX, WO
HanexaTb 40 NOCMiLOBHOCTEN, MOXYTb OAATUCA B ManbyTHbOMY.
ICHYEe TakoX IHLWIMIA TUN JaHKUX, WO HanNeXuTb 40 NOoCcsigoBHOCTEN, —
Kopmex.

KopTex cknagaeTbcs 3 NeBHOI KiNbKOCTI efIEMEHTIB, PO34ifieHnxX
KoMamMu, Hanpuknaa;

>>> t = 12345, 54321, 'hello!'
>>> t[0]
12345
>>> ¢
(12345, 54321, 'hello!")
>>> # KopTexi MOXYTE TAKOX BKJIAIYBATMUCSH:
u = tr (11 2/ 3/ 4/ 5)
>>> u
((12345, 54321, 'hello!'), (1, 2, 3, 4, 5))

Ak B1 GaunTe, Npy BUBOAI KOPTEXi 3aBXON OTOYYOTLCS AY>KKaMu, L0
aonomarae npaBuibHO IHTepnpeTyBaTn BKageHi koptexi. [Npu Beoai
BOHW TaKOX MOXYTb OTOYYBaTUCS AY>KKaMW, Xo4a i He 000B'sI3k0BO. Y
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BiNbLUIOCTI X BUNALKIB AY>XXKM NOTPIOHI y Byab-akomy pasi (SKLLO KopTex
€ YacTuHoto BinbLoro Bnpasy).

KopTexi matoTb Barato 3actocyBaHb. Hanpuknaa: napa koopauHart (X,
y), 3anuc i3 6a3m gaHmnx Towwo. KopTexi, nogibHo oo psakis, €
HEe3MiHHUMWN: NPUCBOEHHSI HOBOIO 3HAYEHHS1 MEBHOMY €fIEMEHTY
KopTexa - HeMoXnuBe (BTiM, Lile MOXHa CUMYIItoBaTK 3a JOMOMOIOH0
3pi3iB Ta KoHKaTeHaLil. MOXIMBO TaKoX CTBOPUTU KOPTEXI, LLIO MICTATb
3MiHHi 00'eKTUN, TaKi AK CNUCKMN.

CTBOpeHHS KopTexiB aoBxmHO 0 4n 1 npeactasngae neBHy npobremy,
ane ans ubOoro iCHYTb NEBHi CUHTAKCUYHI 0COBNMBOCTI. [yCTi KOpTeXi
YTBOPHOKOTLCS 3a LOMNOMOIow nycTol napu gyxok. OgHoenemMeHTHUN
KOPTEX YTBOPIOETLCS 3a JOMNOMOIrOH NEBHOMO efieMeHTa Ta KOMU
(OTOYEHHS eneMeHTa gy)KKaMy — He € JOCTaTHIM, 60 OyXKu
BUKOPUCTOBYIOTLCS | B BUpasax). HerapHo, 3aTe e(peKkTUBHO.
Hanpwvknag;

>>> empty = ()

>>> singleton = 'hello', # &lt;—-- BayBaxTe KI1HIIEBY
KOMY

>>> len (empty)

0

>>> len(singleton)

1

>>> singleton

("hello',)

IHCTpyKuia t = 12345, 54321, 'hello!' e

NPUKIIagoM rnakyeaHHs Kopmexa:

3HayeHHA 12345, 54321 Ta 'hello!' "3anakoBaHi" Bcepeami
KopTexa. 3BOPOTHSA onepauig TakoX MOXIvBa:

>>> x, y, z =t

Lle 3BeTbCA (4OCUTbL AOPEYHO) pO3rako8y8aHHSIM rocridoeHocmed.
Po3nakoByBaHHS NOCNiAOBHOCTEN BUMarae, Wwob KinbKiCTb 3MiHHUX MO
niBy CTOPOHY OOpiBHIOBanNa KifibKOCTi €NeMeHTIB Y NOCNi40BHOCTI.
3ayBaxTe, L0 YncerbHe NpucBoeHHA (multiple assignment) € nuwe
KOMOiHaLieo NakyBaHHA KOPTEXIB Ta po3nakyBaHHS NOCMigoOBHOCTEN!
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[Mpy LbOMY iCHYE NeBHaA aCUMEHTIS: NaKyBaHHS KiSIbKOX 3HaYeHb
3aBXWN CTBOPIOE KOPTEX, @ PO3rNakoByBaHHA — Mpautoe 3 AOBISTbHUMU
NOCNiAOBHOCTAMM.

MHOXWHM

[ManToOH TakoXX Mae cneuianbHU TUN AaHUX AN MHOXXUH. MHOXWHA
(set) — ue HeBnopsiaKoBaHa CYKYMNHICTb HEMOBTOPKOBAHNX ENIEMEHTIB.
Cepef, 0CHOBHMX 3aCTOCYBaHb MHOXWH € TaKi Ik nepeBipka HagBHOCTI
ernemMeHTa 41 BMaaneHHsi NnoBTopoBaHnx enemMeHTiB. O6'ekTH, WO
BUpaXatoTb MHOXWHUM BKOYAKOTb Taki MaTeMaTU4Hi onepauii sk
o0'egHaHHSA (union), nepeTuH (intersection), pisHuus (difference), Ta
cumeTpuydHa pisHmuysa (symmetric difference).

Ocb KifnbKka KOPOTKMUX NpUKNagis:

>>> basket = ['apple', 'orange', 'apple', 'pear',
'orange', 'banana']

>>> fruits = set (basket) # crBopuTH MHOXMHY 6€23
IOBTOP1B

>>> fruits

set (['orange', 'pear', 'apple', 'banana'l])

>>> 'orange' in fruits # mBmOxa nepeBipka HaASBHOCTI
eJIeMeHTa

True

>>> 'crabgrass' in fruits

False

>>> # IjocTpye omneparllii Hald HENOBTOPKBAHMMM JI1TEepaMi
3 IBOX CJI1B

>>> g = set('abracadabra')

>>> b = set('alacazam')

>>> a # KI1JBKI1Ch HENOBTOPKBAHMX JIITEP B a

set(['a', 'r', 'b', 'c', "'d'])

>>> a — b # pisHuisg (nirepu, mo € B a, ajge He B b)
set(['x"', 'd', 'b'l])

>>> a | b # o6'eguanus (nirTepu, mo € abo B a abo B b)
Set(['a', ‘C‘, |r|, |d|, 'b', 'm', 'Z', 'l'])

>>> a & b # nmeperwmn (niTepm, BOOHOYAC MNPUCYTHI B a Ta
b)

set(['a', 'c'])

>>> a ~ b # cumMmeTpmyHa pil’HMIE (JAiTepu, HOpucyTHi abo
B a abo B b, ane He B 060X OIOHOYUACHO)
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' ' ' ' ' ' ' ' ' ' ' '
set(['x', '4d', 'b', 'm', 'z', '1'])
CnoBHUKMK

CnoOBHUK — L€ We OANH KOPUCHMIA TN AaHuUX MoBU ManToH. [HKonn
CINTOBHWKM MOXHa 3YCTPITU B IHLUMX MOBax Nif Ha3Bow "acouiaTMBHa
nam'atb" ym "acouiatneHi macusun". Ha BigMiHy Bi NOCNiAOBHOCTEN, LLO
IHOEKCYTbCA 3a JOMNOMOroK YMCer, CIIOBHUKM IHOEKCYIOTbCS 3a
AOMOMOrO0 K/TtoYi8, SiKi MOXYTb HanexaTtu 0o 6yab-sikoro He3MiHHOro
TUNY; PSOKM | YMcna 3aBxam MoXyTb ByTu krtodamu. KopTexi Takox
MOXYTb ByTM Knroyamu, sIKLLO BOHUM CKIlagatoTbCs nNuwe 3 pagkis, yncen
YN KOPTEXIB. AKLLO X KOPTEX MICTUTb, NPSIMO YM ONocepeKoBaHoO,
NEeBHUN 3MiHHUI O0B'EKT, TO BiH HE MOXXE€ BUKOPUCTOBYBATUCS SIK KIHOM.
BukopmncTaHHA CNUCKIB Y SKOCTI KITKOYiB HEMOXINBE, TOMY LLO CMUCKM
MOXYTb 3MIHIOBATUCA Ha MiCLi Yepes iXHi

MeToan append () Ta extend (), a TAKOX LWIIAXOM NMPUCBOEHHSA

yepes 3pi3n Ta iHaekcauito.

Hankpalue yaBnsaTu cobi CIOBHUKM 9K HEBMOPSAKOBAHNIN HaOIp

nap K/oy:3HaqyeHHs, Ae KNodi He NOBUHHI NOBTOPOBATUCS (B MeXax
OLHOro crioBHuKa). lNapa girypHMxX Oy>KOK CTBOPIOE NYyCTUN

cnoBHuK: {}.[looaHHA B cepeanHi Oy>KOK CMUCKY pO3aineHnx kKomamm

nap Kro4:3Ha4YeHHA 3aiae NoYaTKoBI Mapu CroBHUKA. Y Takin popmi
CINOBHUVIKM TaKOX NogalTbCHA Ha BUBIA,.

OcHoBHI onepalii 3i CNOBHUKOM — 36epeXXeHHA 3Ha4YeHHS 3a NEBHUM
KIO4eEM i OTPMMAaHHS 3HAYEeHHS ANd JaHoro knw4va. BuganeHHa napu
KNHOY:3HAYEHHST MOXNKMBE 3a JOMOMOrot onepaTtopa del. AKWo BU

30epiraete 3Ha4YeHHA ONS Kro4a, WO BXe iCHYe, TO CTape 3HaYeHHS,
npuB'a3aHe [0 Knto4va "3abyBaeTbes". Cnpoba oTpUMaHHA 3HAYEHHS
A5151 HEICHYYOro Kntoya npu3BoauUTb 40 MOMUIKMN.

MeToa ob'ekTa CNoOBHUKA keys () MOBEPTAE CMUCOK BCIX KIHOYIB, LLIO

BMKOPUCTOBYIOTBHCS Y CITOBHUKY, Y BUNAAKOBOMY MOPSAKY (SKLLO X
NoTpibHO BNOpsAAKyBaTK, TO Crig NPOCTO 3acTocyBaTh

MeToA sort () Ansa crnucky Krntodis). LLo6 nepeBipntn, Yn NPUCYTHIN
MNEBHUI KNKOY Y CITIOBHUKY, Chif BUKOPUCTOBYBATU MeTOA

CrnoBHUKa has key () I,

Ocb HeBENUYKMIA npukIiag BUKOPUCTaHHA CIOBHUKA:
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>>> tel = {'jack': 4098, 'sape': 4139}

>>> tel['guido'] = 4127

>>> tel

{'sape': 4139, 'guido': 4127, 'jack': 4098}
>>> tel['jack']

4098

>>> del tel['sape']
>>> tel['irv'] = 4127
>>> tel

{'guido': 4127, 'irv': 4127, 'jack': 4098}
>>> tel.keys ()

['guido', 'irv', 'jack']

>>> tel.has key('guido')

True

KOHCTPYKTOp dict () CTBOPKE COBHUKM 3i CIUCKIB Nap Koy —
3HaA4Y€eHHS, WO 3adaHi KopTexamu. AKLLO napn yTBOPIOKTLCS 3@ MEBHUM
NOBTOPHOBAHUM MPUHLIMNOM, CMIUCOK KNOYIB Ta 3HA4YEHb MOXe
3agaBaTuCS BKITHOYEHUMWN CMIMCKAMMU:

>>> dict ([ ('sape', 4139), ('guido', 4127), ('jack',
4098) 1)

{'sape': 4139, 'jack': 4098, 'guido': 4127}

>>> dict([(x, x**2) for x in vec])

{2: 4, 4: 16, 6: 36}

Aani y ubomy nigpy4yHrKYy My NO3HaMOMUMOCS 3 KOHCTPYKLIED
reHepaTop, fKa HaBiTb Kpalle NiaxoauTb ANA 3a4aHHA nap KoYy —
3HaYeHHs ansa KOHCTpyKTopa dict () .

Cnocobu nepebopy

[Mpn nepebopi 3Ha4YeHb CROBHWUKIB, KIHOYi Ta BiANOBIgHI 3HAYEHHS
MOXYTb OTPpMMYBaTUCA 3a OAOMOMOIrolo MeToay iteritems () :

>>> knights = {'Tasaran': 'UmcTwmir', 'PobBin':
' Xopobpun' }
>>> for k, v in knights.iteritems() :

print k, v
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Tannaran YmcTuini
Pobin Xopobpun

[Mpn nepebopi NocnigoBHOCTI, iIHAEKC Ta BigNOBIiAHE 3HAYEHHS MOXYTb
ByTn oTpMMaHi 0 gHOYaCcHO 3a OOMNOMOrok (PyHKUIT enumerate () :

>>> for i, v in enumerate(['tic', 'tac', 'toe']):
print i, v

0 tic

1 tac

2 toe

[Mpn nepebopi 4BOX YM BinbLue NOCNiIAOBHOCTEN O4HOYACHO, IXHi
eneMeHTN MOXYTb CrnapoByBaTMUCS 3a A0OMOMOIror PYHKUIT zip () .

>>> questions = ["im'a", 'nmowmyk', 'komnip']
>>> answers = ['JlaHcesioT', 'cBarwmin I'paass’',
'OnakmuTHUNM' ]

>>> for g, a in zip(gquestions, answers):
print '$s? %s' $ (g, a)

iMm'a? JlaHcesoT
NOWyK? CBATUM Ipaalb
KOJI1p? OJIaKUTHUM

LLlo6 nepebpaTn NocnigoBHICTb B 3BOPOTHLOMY MOPSAKY, CNOYaTKy
Tpeba BkasaTu L0 NOCAILOBHICTb B 3BUHANHOMY NOPSAKY, a NOTiM
BUKINUKATU PYHKLIO reversed () .

>>> for 1 in reversed(xrange(1l,10,2)):
print 1

R W 01 J O -
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LLlo6 nepebpaTn NocnigoBHICTb y NEBHOMY NOPSAKY, Crif,
BUKOPUCTOBYBATU (PYHKLIiO sorted () , WO NoBepTae HOBUN

BNOPSIAKOBAHUI CMUCOK, 3anuiiarym BUXIAHWUIA CMIMCOK HE3MIHEHUM.

>>> basket = ['apple', 'orange', 'apple', 'pear',
'orange', 'banana']
>>> for f in sorted(set (basket)):

print £

apple
banana

orange
pear

HoknagHiwe npo ymoBwM

YMOBW, L0 BUKOPUCTOBYIOTLCS Y TBEPIKEHHAX while Ta if MOXYTb
MiCTUTK B COBi Byab-sKi onepaTtopu, a He nuLle NopiBHSHHS.

OnepaTopu NOPIBHSAHHSA in Ta not in NEPEBIPSAOTb, YN MPUCYTHIN

(abo 4n Bi4CYTHIN) NEBHUIA €NIEMEHT Y NOCMILOBHOCTI.
Onepatopn is Ta is not MOPIBHIOKTL, Y4 ABa 06'eKTN € Hacnpasdi

TUM caMUM 00'EKTOM; Lie Mae 3Ha4YeHHS nuwle ang aMiHHMX 00'eKTiB,
CKaximo, CrmckiB. Yci onepaTopu NOpPiBHAHHA MalOTb O4HAKOBUIA
npiopuTeT onepaLin, SKUA € HUXXYMM HIDK Y BCIX YACIOBUX OrnepaTopiB..

[MopiBHAHHA MOXYTb HakonuyyBaTucd. Hanpuknag, a < b ==
c nepesipsie, YN a MeHLUe 3a b i Npu LbOMY YN b OOPIBHIOE C.

[MopiBHAHHA MOXYTb KOMBiHYBaTUCS 3 bynesmmun
onepatopamu and Ta or, a pe3ynbTaT MNOPIBHAHHSA (44 Byab-aKuin

iHWKWM Bynesui BMpas) Moxe 3anepevyBaTucs Yyepes not . BoHK

MarTb MEHLLUNW NMPIOPUTET onepaLin HiXX onepaTopu NOPIBHAHHS.
Cepea HMX not Mae HaMBULLMIA NPIOPUTET, @ or — HANHWKYUA.

Takum 4ymHOM, A and not B or C eKBiBaneHTHO (A and (not
B)) or C.3BMYaNHO, OYXKN MOXYTb BUKOPUCTOBYBATUCS ONS1 ONUCY
NOTPIBHOro rpynyBaHHS.

Bynesi onepatopn and Ta or — L€ TaK 3BaHi ornepaTopu KOpomko2o

3aMKHeHHs (short-circuit operators): iXHi aprymeHTn 064ncnoTbCS
3niBa HanpaBo i 06YNCNEHHS 3YMNHAETLCS SIK TiNbKN CTa€e BigOMUM
pesynbTaT. Hanpuknag, skwo A i C iCTUHI, ane B — Hi, TO A and B
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and C He obumcntoe Bupas C. 3aranom, 3Ha4eHHs1, MOBEPHYTE

onepaTopoM KOPOTKOrO 3aMKHEHHS (KOS BOHO BUKOPUCTOBYETbLCS 5K
3ararnbHe, a He K ByneBe 3Ha4YeHHs1) € OCTaHHIM 0B4YNCNEHUM
aprymMeHToM.

PesynbTaTt NOPIiBHAHHS YK iHWOro bynesoro Bupasy moxe 6yTtu
NPMCBOEHO 3MIiHHIN. Hanpuknag;:

>>> stringl, string2, string3 = '', 'Trondheim',
'Hammer Dance'

>>> non null = stringl or string2 or string3
>>> non null

'Trondheim’

3ayBaxTe, o B NManToHi, Ha BigMiHYy Big C, NPUCBOEHHA HE MOXe
3ycTpivaTucsa BcepeaunHi Bupasis. Nporpamictn mosn C MOXyTb ByTH
LM He 3a[0BOfEHi, ane ue gonomarae 3anobirtu winomy knacy
npobnem, Wo 3ycTpivyaTbCs B Nporpamax, HanmcaHmx Ha C, konn y
Bupasi HabpaHo = 3aMicTb ==.

MopiBHAHHA NOCNIAOBHOCTEUN Ta iHWNX TUNIB

O6'ekTn NOCNiJOBHOCTEN MOXYTb NOPIBHIOBATUCS 3 IHLUMMUK 06'ekTamu,
LLIO HanexaTb 40 TOro camMoro Tuny nocnigoBHOCTI. MNopiBHAHHSA
POBUTLCS LUMAAXOM JIEKCUKO2PaghiHHO20 BNOPSAAKYBaHHS: CrovaTKy
NOPIBHIOKOTLCS NEepLUi ABa eNEMEHTN, | SKLLO BOHM PI3HATLCS, TO LE |
BU3HaYae pe3ynbTaTt NOPIBHAHHS, SKLLO X Hi — TO NOPIBHIOOTHLCS
HaCTYMHI ABa efleMeHTN, i Tak aani ax 40 KiHUsa nocnigoBHOCTI. AKLWO
iBa eNeMeHTH, LLIO NOPIBHIOTLCS, € B CBOK Yepry NOCnigoBHOCTAMMN
OAHOro TMNy, TO NnekcukorpadiyHe NopPIiBHAHHA MPOLOBXYETLCS
PEKYPCUBHO. AKLLO BCi eneMeHTM NoCnigoBHOCTEN O4HAKOBI, TO i CaMi
NOCNiAOBHOCTI BBaXKalOTbCS OAHAKOBUMU. AKLLO oaHa 3
NOCIIAOBHOCTEN € NOYATKOM IHLLOI, TO KOPOTLUA NOCIIAOBHICTb i €
MeHLLO. JlekcukorpadpiyHe BnopsiakyBaHHS BiabyBaeTbCA Ha OCHOBI
BnopsakyBaHHs koayBaHHA ASCII ana okpemux cumeonis. OCb OKpeMi
npuKnaan nopiBHAHHA O4HAKOBMX 3a TUMNOM NOCHIAOBHOCTEN:

(1, 2, 3) &lt; (1, 2, 4)

(1, 2, 31 &lt; [1, 2, 4]

'ABC' &lt; 'C' &lt; 'Pascal' &l1t; 'Python'
(1, 2, 3, 4) &lt; (1, 2, 4)
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(L, 2, (taa', 'ab')) &lt; (1, 2, ('abe', 'a'), 4)

3ayBaxTe, LLO NOPIBHAHHS PI3HOTUMHMX 06'EKTIB LO3BONAETLCS.
PesynbtaT AgeTepMiHOBaHUK, arne LOBINbHUN: TUMN BNOPALKOBYHOTLCA
3a Ha3Bow. TakMM YnMHOM, cnucok (list) 3aBxam MeHLWwn 3a pagok
(string), Wo 3aBXxan MeHLWnn 3a kopTex (tuple) Towo. 3miwaHi Yncnosi
BENMYNHM NOPIBHIOKTBLCS BiANOBIAHO 40 IXHLOro 3HA4YEeHHS, oTxe 0
popisHioe 0.0 i T.4. (3ayBaXkeHHs: He BapTO NOKMagaTucs Ha npasuna
MNOPIBHAHHSA PIBHOTUNHMX 06'EKTIB, TOMY O Li Npasuina MOXyTb
3MIHUTUCA B HACTYMHUX BEPCIAX MOBW).

3araJibHi 3ayBa*KeHH

Akwo Bu 3anuwunte iHTepnpetartop NanToHa, a noTim yBingeTe B HbOro
3HOBY, YCi 3p0bneHi BaMu BU3Ha4YeHHS (OYHKLIN Ta 3MiHHUX Byae BTpayeHo.
ToMmy, SKLLO BN XO4ETE HanMcaTu geLlo OOBLUY nporpamy, To ANnS LbOoro
KpaLle BMKOPUCTOBYBATM TEKCTOBUW PESAKTOP | BUKOHATU Nporpamy,
3anuncaHy y danni. Lle 3BeTbCs CTBOpPEHHAM cKpurnma. Konn nporpama
30iNbLIYETHCS, TO BU MOXIMBO 3axodeTe po3buTu il Ha Kinbka dannis, Wob
nonerwuTn it NigTpmMky. MoXnueo, BU MaeTe Kifibka 3pYy4YHUX PYHKLIN, LLO BU
CTBOPUNK Y Pi3HMX NporpamMax, i B xodeTe IX BUKopucTaTh 6e3 KonitoBaHHS
IXHIX OMNKUCIB y Pi3HI Nporpamm.

[Ona nigTpumMkn uboro, NManToH Ma€e NeBHUI MEXaHi3M AN CTBOPEHHS
BU3HaYeHb y dpanni, ki 3roqoM MOXYTb BUKOPUCTOBYBATUCH Y CKPUMTI UMy
[ianoroBoMy pexumi iHTeprnpetaTopa. Takun doansn 3BeTbCs MoOyriem.
BuaHaueHHs, 3agaHi B Mogyni, iMrnopmytomscs B iHWI moayni abo

B OCHO8HUU (Main) MOAyIib, KU SBMSiE CODOK0 CYKYNHICTb O6'EKTIB, 4O AKUX
BW Ma€Te QOCTYN Y CKPUMTI, LLO BUKOHYETLCS HA HAaNBULLLOMY PIiBHI B pEXUMI
KarnbKynaTtopa.

Moaynbe — ue dans, LWo cknagaeTbesa 3 OnuciB PYHKLIN Ta IHCTPYKLIN
ManToHa. Hasea hanna € Ha3Bo Moayns, 40 SKOI 404AETbCA
poO3LINPEHHS . py. BcepeanHi mooyna noro Hasea AOCTYMNHa JOCTYMNHa vyepes

3HayeHHs rnobanbHoi 3MiHHOI  name . [1nA npuknagy, CTBOPiTb Y CBOEMY
yntobreHoMy TEKCTOBOMY pefakTopi hann fibo.py Yy NOTOYHIN ANPEKTOPIT
3 TaKnM 3MICTOM:
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# Monmyns, mo obumcine uucsaa $iboHauul

def fib(n): # BuBoOOMTE umcia PiboHAUUYI OO N
a, b=20, 1
while b &1lt; n:

print b,
a, b = Db, atb
def fib2(n): # moBeprae umcisa ®iboHauyyl HO n
result = []

a, b=20, 1

while b &1lt; n:
result.append (b)
a, b = Db, atb

return result

Tenep BigkpunTe iHTepnpeTaTop NanToHa Ta iMnNopTynTe Len Mmoayrnb 3a
JOMNOMOrOK Takol KOMaHON:

>>> import fibo

Lla komaHga fogae B NOTOYHUIW NMPOCTIP iMEH NnLe camy Ha3By
mMoayna fibo, a He Ha3BWu PYHKLUIN, BUSHAYEHUX Y HbOMY. BukopmncToByoum

Ha3BY MOAYNs BU MOXeTe AicTaTuCsa 40 NOro oyHKLIN:

>>> fibo.fib (1000)

112 358 13 21 34 55 89 144 233 377 610 987
>>> fibo.fib2 (100)

i, i, 2, 3, 9, 8, 13, 21, 34, 55, 89]

>>> fibo. name

'fibo'

Ao BM 4acTo BUKOPUCTOBYBATUMETE (PYHKLLIO, TO 1M MOXHA AaTu foKarnbHy
Ha3BY:

>>> fib = fibo.fib
>>> f£ib (500)
112 358 13 21 34 55 89 144 233 377
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JloKJtagHiIe mpo MOAYJIi

Moayrnb MOXe MICTUTU He nnLe onuck OYHKLIN, a 1 BUKOHYBaHI IHCTPYKLT.
Lli iHCTpyKuil noTpiBHI Ans iHibianizauii mogynsa. BoHn BUKOHYOTLCS nuLie
npwu nepwomy iMmnopTyBaHHi moayns. (Hacnpaeai BU3Ha4YeHHA OYHKLUiN — Lie
TaKOX IHCTPYKLUIl, O "BMKOHYIOTbCA"; BUKOHAHHS XX MOSisirae B TOMY, WO
Ha3Ba (PyHKUiT BBOANTLCA Y rnobanbHUM NpocTip iMeH Moayns).

KoxeH moayrb Mae CBil BlaCHUN NPOCTIP IMEH, AKMA BUKOPUCTOBYETLCS SK
rno6anbHNn yCciMa BU3HAYEHMMU Y LibOMY MOAYMi OYHKUIAMW. Taknm YMHOM,
aBTOp MOAynNsa MOXe BUKOPUCTOBYBATH rrobarnbHi 3MiHHI BcepeuHi Moayns,
He 60AYNCb MOXITMBOrO KOHAQIMIKTY 3 rnobanbHUMN 3MIHHUMU, WO 3a4aHi
KopuctyBadyem moayns. 3 iHworo 60Ky, SKLLO BU 3HaETe, Wo pobute, BK
MOXeTe Aictatucsa Ao rnobanbHUX 3MiHHUX MO4YIIS 3a 4OMOMOroH TieEl X
HOTaUji, WO BUKOPUCTOBYETLCSA AN JOCTYNy

(PyHKUIN: HasBa MOmyJis.eJIeMeHT MOOYJIS.

Mogayni MOXyTb iMIOPTYyBaTH iHLWWI MOoAyni. 3a3Bu4an, xo4a ue i He €
HeobXigHMM, BCi IHCTPYKLUII import AUWYTb Ha NoYaTKy Moaynda (44 ckpunTa,

SIKLLO BaM Taka HasBa binbLue nogobaetbcs). IMNopToBaHi Ha3BU MOayniB
aoparTbea Ao rnobanbHOro NPoCcTopy iMeH Moayns.

IcHye BapiaHT iHCTPYKUiT import, WO HanpaAMy iMNOpPTYyE Ha3BKU 3 MOOYyNA Y
NPOCTIp iMeH iMMnopTyo4oro moaynsd. Hanpuknag:

>>> from fibo import fib, fib2
>>> fib (500)
112 358 13 21 34 55 89 144 233 377

Lla onepauia He goaae Ao NokanbHOI CMMBOSIbHOT Tabnuui Ha3By caMmoro
MoAyns, 3 Koro BiabyBcs iMnopT (30KkpemMa, y LboMy npuknagi
Ha3Ba fibo — HeBWU3Ha4eHa).

ICHY€E TakoXX MOXIMBICTb A4 iIMAOPTY BCIX HA3B, BUSHAYEHUX Y MOAYII:

>>> from fibo import *
>>> fib (500)
112 358 13 21 34 55 89 144 233 377

[Mpn LbOMY IMNOPTYIOTLCA YCi HAa3BK, KPIM TUX, LLIO NOYMHAKOTLCH 3 CUMBOJY
nigkpecroBaHHA ().
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LlLnax nowyky moayniB

Ao iIMANOPTYETLCA MOAYNb, WO 3BETLCHA spam, TO iHTepnpeTaTop CnoyaTky
LWyKae dpann 3 Ha3BOK spam.py Y NOTOYHIN ONPEKTOPIT, a NOTIM Y
ONPEKTOPISX, BUSHAYEHNX 3MIHHOIO cepefioBulla PYTHONPATH. BoHa mae
TaKUN Xe CUHTaKCUC, SK | 3MiHHa 000SfTIOHKN PATH, TOOTO ABfsie OO0
CANCOK AMPEKTOPIN. AKWOo PYTHONPATH He 3agaHo, abo skwo dann tam He

3HangeHo, TO NOLUYK NPOAYBXYETLCSH 3a TUMOBOK aapecolo, AKa 3anexuTb
Bif iHCTanauil; y cuctemax Unix ue
3gebinbworo /usr/local/lib/python.

TyT cnig yTOYHUTH, LLO NOLIYK MOAYMIB NOYMHAETBLCA 3i CMIUCKY OUPEKTOPIN,
3afaHnX 3MIHHOK sys.path, sKa iHilianiayetbca aQnpeKkTopieto, ae
PO3MiLLEeHO CKpUNT BBOAY (YW Y MOTOYHIN OUPEKTOPIT), @ NOTIM JOMNOBHIOETLCH
3 PYTHONPATH Ta 3anexHum Big iHcTanaudii wnsaxom. Lle nossonse

nporpamMam 3MiHoBaTK agpecy nowyky. 3ayBaxTe, LLO OCKiflbKM Ha3Ba
AVPEKTOPIT, Ae 3HAaXOANTbCA BUKOHYBAHUM CKPUNT, € Y 3MIHHIN sys.path, TO
BaXXIMBO, W06 Ha3Ba ckpunTa He 3biranacs 3 Ha3BOK NEBHOMO CTaHA4APTHOroO
moayns, 60 iHakwe NanToH cnpobye 3aBaHTaXUTK CKPUNT 3aMiCTb MOLYINSA
npw iMnopTi. 3arasiom Lie NOBUHHO NPU3BECTU 40 NOMUIKWU. Auns. po3ain
"CTaHgapTHi moayni" ana goknagHiwol iHpopmauii.

"KomninboBaHi" channum

ICHYE MOXNMBICTb 3HAYHOIO NPUCKOPEHHS 3aMyCKy KOPOTKUX Nporpam, Lo
BUKOPUCTOBYIOTb Barato cTaHAapTHUX MOAYIIB: SAKWO B ANPEKTOPIl, Ae
3HaxoanTbCA pann spam.py, iCHYe pansl spam.pyc, TO BBAXAETbCH, LLO

BiH MICTUTb CKOMNIiNbOBaHy B 6anT-ko4 BEpPCito Moayns spam. Yac octaHbol
3MiHW Bepcil spam.py, WO BUKOPUCTOBYETLCA 1A CTBOPEHHA spam.pyc,
3anncyeTbcsa y spam.pyc, i ann .pyc NPONyCKaeTbCs, SKLLO Yac 3MiHU
CKOMMiNbOBaHOI BEPCil He BiAMNOBIAAE TEKCTOBIMN.

Y 6GinbLlOCTI BMNaakKiB Ans CTBOPeHHNA dhanna spam.pyc B3arani He
NOTPIGHO HiYOro podbutn. Ak TiNbKKM spam.py CKOMMiNbOBaHO 6e3 npobnem,

iHTepnpeTaTop 3pobuTb cnpoby 3anncaT CKOMMifIbOBaHy BEPCIt0
y spam.pyc. AKWo ua cnpoba He BAAETbCA, TO Le He NpU3BOAUTL A0

NOMUSTKU. AKLLO 3 NEBHUX MPUYMH dpans He 3annucaHo MOBHICTIO, TO
HOBOCTBOPEHUN spam.pyc Oyae BBaXaTUcsl HEQINCHUM i TAKUM YNHOM He

Oyae BMKopucToByBaTmUCs MidHiwe. BMICT panna spam.pyc He 3anexuTb

BiZ nnatopmMn, oTXKe ANPEKTOPIN, LLO MICTUTbL MOAYNI, HanucaHi Ha [NManToHi,
MOXe BMKOPUCTOBYBATMUCA MaLUMHaMU PI3HUX apXiTEKTYP.
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Okpemi nopagun Ans ekcnepri.:

AKwo iHTepnpeTaTop BUKIMKAETLCA 3 onuieto -O, TO ONTUMI30BaHUM
Kog 6yade CcTBOPEHO i 3anncaHo B dpannax 3 poswmnpeHHam .pyo. Hapasi

onTUMI3aTop He AyXe gornomMarae, BiH nuiwie Buaange iHCTPYKUil assert.

[Mpwn BUKkopucTaHHi -O oNTUMI3YOTbCS yCi BanT-Koaw;
dannn .pyc NponyckarTbCd, a 3 ansiB .py KOMMINKOETLCA

onTUMi3oBaHMn 6anT-Koa.

MogaHHsa noasinHol onuii -O iHTepnpeTaTtopy NanTtoHa (-O0) npussee
00 onNTUMi3aLil, Wo B OKpeMUX BUNALKax MOXe CPUYMHUTU HENONaaKN y
nporpami. Hapasi BuganawTbea nuiie pagku — doc |, WO NPU3BOAUTL

00 CTBOPEHHSA BiNnbLl KOMNAKTHUX dparnis . pyo . OCKifbKM nporpamm
MOXYTb MOKNagaTUCs Ha ICHYBaHHA LUUX 3MIHHWX, LIKO ONUi0 Chig nuie
BUKOPUCTOBYBATU NNLLE KO BM TOYHO 3HAETE, WO pobuTe.

LLIBMAOKICTb BUKOHAHHSA NporpamMu He 3MIHIOETLCS, KOMK 1T 34UTaHO 3
dannis .pyc 4M .pyo, a He .py. €OnHe, WO BiAbyBaeTbCA WBMALLE —
Lile 3aBaHTaXXeHHs nporpamu.

AKWO CKPUNT 3anyCcKaeTbCs Yepes BUKIMK MO iMEHI 3 KOMaHAHOro
psagka, To noro 6anT-Kog HIKONM He 3anncyeTbes y pann .pyc UM .pyo.

Taknm YMHOM, NPUCKOPUTK 3anyCK CKPUNTa MOXHa, AKLLO MOMICTUTK
BinbLUICTb KOAY B OKPEMUIA MOAYIb | CTBOPUTU HEBESTMKUIA CTapTOBUM
dann, wo iMmnopTye Ton Moayrb. TakoX MOXXHa BBECTU Ha3BY
danna .pyc 44 .pyo 3 KOMaHOHOro psiaka.

Mo>kHa TakoX BUKIIMKATU dpann spam.pyc (Y4 spam.pyo ) HaBiTb
AKWO hann spam.py OS89 LUbOro X MOAyns BiACYTHIN. Lle moxe
BUKOPUCTOBYBATUCSA A9 PO3NOBCIOAKEHHSA BibnioTekn kogy MNanTtoHa, 3
SIKOro He 30BCiM MNPOCTO BIATBOPUTU KOL4-AXKEPENO.

Moaynb compileall MOXe CTBOPUTU hannm .pyc (YU .pyo, SKWO
BUKopucTtaHo -O) ans BCix MOAYNiB, LLO 3HAaX0OAATbCS Y NEBHIN ANPEKTOPIT.

CranaapTHi MOTyJTi

[ManToH mae BibnioTeky cTaHAAPTHUX MOAYSIB, SKa onMcaHa B OKpeEMOMY
OOKYMEHTI, wo 3BeTbead "[oBigHuk 6ibniotekn mosm Python" (Python Library

Reference) (Hagani "JosigHuk 6ibniotekn"). Okpemi moayni, wo BbyaoBaHo B

iHTepnpeTaTop, HagawTb 4OCTYN 4O onepauii, Wo He € OCHOBHOK YaCTMHOK
MOBMW, arne Bce Taku BoOHM BOyAoBaHi, 4n TO 3a4ns epeKTUBHOCTI, UM ons
TOro, Wwo6b HagaTn gOCTyN A0 PYHKUIN onepauinHoi CUCTeMU, 30Kpema
CUCTEMHUX BUKMNUKIB. Taki MOgyni € 4YaCTMHOK KOHirypauii, ska 3anexuTb
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Bi4 nnatpopmn. Hanpuknag, Mogysib amoeba ICHYE NiMle y cuctemax, Lo
NEeBHUM YNMHOM NIgTPUMYIOTb NPUMITUBK cuctemm Amoeba. OanH okpemuin
MOAYMb 3acnyroBye crneuianbHOl yBaru: sys, Wo BOyaoBaHun y Oyab-saKum
iHTepnpeTaTop MoBU [ManToH. 3MiHHI sys.psl Ta sys.ps2 BM3Ha4alTb
PSAOKK, LLIO BUKOPUCTOBYHOTLCS K rONIOBHE Ta ApyropaaHe 3anpoLUeHHS:

>>> import sys
>>> sys.psl
'>>> !

>>> sys.ps2

' '

>>> sys.psl = 'C&gt;

C&gt; print 'Yuck!'
Yuck!
C&gt;

Lli oBi 3MiHHI BU3Ha4YeHi nnwe Konu iHTeprnpeTaTop npautoe B 4iasioroBomy
pPEXNMI.

3MiHHa sys.path — L€ CNUCOK PAaKiB, L0 BU3HA4Yal0Tb BUKOPUCTOBYBaHI
IHTEepnpeTaTopoM LUMAXM MOLYKy MoayriB. BoHa iHiuianidyetbcs
CTaHOAPTHUM 3HAYEHHAM, WO BepeTbeCsl 3i 3MiIHHOI

cepefoBuwa PYTHONPATH abo i3 BOyAOBAHOro CTaH4APTHOMO 3HAYEHHS
(SKWO PYTHONPATH He 3a4aHo). Il MoXHa 3MiHWUTM 3a ONOMOro
CTaHOapTHUX CNUCKOBKX onepa.in:

>>> import sys
>>> gsys.path.append('/ufs/guido/lib/python')

®OyHKIA dir ()

BbynoBaHa qoyHKUIS dir () BUKOPUCTOBYETLCSH OS5 BUSIBSIEHHS YCiX Ha3B,
BU3Ha4yeHnx y moayni. BoHa nosepTtae BnopsgkOBaHUN CNNCOK PALKIB:

>>> import fibo, sys

>>> dir (fibo)

[' name ', 'fib', 'fib2']

>>> dir (sys)

[' displayhook ', ' doc ', ' excepthook ',

' name ', ' stderr ',
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' stdin ', ' stdout ', ' getframe', 'api version',
'argv',

'builtin module names', 'byteorder', 'callstats',
'copyright',

'displayhook', 'exc clear', 'exc info', 'exc type',
'excepthook',

'exec prefix', 'executable', 'exit',
'getdefaultencoding', 'getdlopenflags',
'getrecursionlimit', 'getrefcount', 'hexversion',
'maxint', 'maxunicode',

'meta path', 'modules', 'path', 'path hooks',

'path importer cache',

'platform', 'prefix', 'psl', 'ps2', 'setcheckinterval',
'setdlopenflags’',

'setprofile', 'setrecursionlimit', 'settrace', 'stderr',
'stdin', 'stdout',

'version', 'version info', 'warnoptions']

bes aprymeHTiB dir () noBepTae Ha3BW, BU3HAYE€Hi HA MOMEHT BUKITUKY
doyHKUIT:

>>> a = [1, 2, 3, 4, 5]

>>> import fibo, sys

>>> fib = fibo.fib

>>> dir ()

[' name ', 'a', 'fib', 'fibo', 'sys']

3ayBaxTe, LU0 Len CMUCOK MICTUTb BCi BUOM iAeHTUiKaTOpIB: 3MiHHI, MOy,
JoyHKUIT TOLLO.

dir () He Bumaae Ha3B BOygoBaHMX OYHKUIN Ta 3MiHHUX. AKLLO Ui Ha3BK
MOTPIOHI, TO BOHN BU3HaYeHi y cTaHdapTHOMY Moayni  builtin

>>> import _ builtin
>>> dir(_  builtin )
["ArithmeticError', 'AssertionError', 'AttributeError',
'DeprecationWarning', 'EOFError', 'Ellipsis',
'EnvironmentError',
'Exception', 'False', 'FloatingPointError', 'IOError',

'ImportError’,
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'IndentationError', 'IndexError', 'KeyError',
'KeyboardInterrupt',

'LookupError', 'MemoryError', 'NameError', 'None',
'NotImplemented',

'NotImplementedError', 'OSError', 'OverflowError',
'OverflowWarning',

'PendingDeprecationWarning', 'ReferenceError',
'RuntimeError', 'RuntimeWarning', 'StandardError',
'StopIlteration’,

'SyntaxError', 'SyntaxWarning', 'SystemError',
'SystemExit', 'TabError',

'True', 'TypeError', 'UnboundLocalError',
'UnicodeError', 'UserWarning',

'ValueError', 'Warning', 'ZeroDivisionError',

' debug ', ' doc ',
' import ', ' name ', 'abs', 'apply', 'bool',
'buffer',

'callable', 'chr', 'classmethod', 'cmp', 'coerce',
'compile', 'complex',

'copyright', 'credits', 'delattr', 'dict', 'dir',
'divmod',

'enumerate', 'eval', 'execfile', 'exit', 'file',
'filter', 'float',

'getattr', 'globals', 'hasattr', 'hash', 'help', 'hex',
'id',

'"input', 'int', 'intern', 'isinstance', 'issubclass',
'iter',

'len', 'license', 'list', 'locals', 'long', 'map',
'max', 'min',

'object', 'oct', 'open', 'ord', 'pow', 'property',
'quit',

'range', 'raw input', 'reduce', 'relocad', 'repr',
'round’',

'setattr', 'slice', 'staticmethod', 'str', 'string',
'sum', 'super',

'tuple', 'type', 'unichr', 'unicode', 'wvars', 'xrange',
'Zip']
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ITakeTn

[MakeTn — ue 3acib opraHisauil imeHHOro npocTtopy moaynis NantoHa
LLUNAXOM BUKOPUCTaHHSA "HoTauii kpankamn" ("dotted module names).
Hanpuknad, Haszea modyrnsi A. B eka3ye Ha rniomooyrnb "B"y nakemi "A".

[100i6bHO 00 Mo20 sk suKopucmaHHs Modyrie rno3baerisie asmopig 3alieux
mpusoa w000 Ha3g anobanbHUX 3MIHHUX, 8U3HAYEHUX KUMOCh iHWUM,
B8UKOpUCMAaHHS1 Ha3e MoOyriig, 3'€¢0HaHUX Kparkamu, doroMazae asmopam
6acamomoQyribHUX rnakemie (sK, ckaximo, NumPy 4u epacpiyHoi 6ibriiomeku
Python Imaging Library) yHukamu ripobriem, nog's3aHux 3 6UKOPUCMaHHSM
OOHaKogUx Ha38 Modyrlie.

CkaximMo, BU xo4yeTe CTBOPUTU KONeKuito Moaynis (nakeT) ans obpobku
3BYKOBUX AaHUX Ta 3BYKOBUX (pawnniB. ICHye 6araTo pi3HUX 3BYKOBUX
dopmarie dannise (30e06iNbLIOro BOHM PO3Mi3HAKTLCA 3a PO3LUNPEHHSM,
Hanpuknag: .wav, .aiff, .au)iBaM NOTPIGHO CTBOPUTHU | yTpMMYyBaTH

3pOCTaroyy KOmekuito MoaysiB A5 KOHBEPTYBAHHA Pi3HUX 3BYKOBUX
dopmarTiB. ICHYIOTb TaKOX YNCNEHHI onepauil 4na o6pobku 3ByKOBUX JaHNX
(Hanpuknag, HaknagaHHs peBepbepalii, 3aCTocyBaHHA ekBanamnaepa,
CTBOPEHHS LUTYYHOro cTepeoedeKTy, TOLWO0), OTOX KPIM YCbOro iHLWOro Bam
[oBefeTbCs CTBOPOBATU HECKIHYEHHMI NOTIK MOAYNIB OS5 30iIMCHEHHS YCiX
LUux onepaudin. TyT npeacTaBrieHo MOXINBY CTPYKTYpPY BaLLOro nakera
(BMpaxkeHy y TepMiHax iepapXxidHoi ¢bansioBol CUCTEMMU):

Sound/ IlakeT HaMBUIOTO PiBHS
__1init .py IHiulanisaulsa 3BYKOBOI'O [aKeTa
Formats/ IllimmakeT KOHBEPTyBaHHA ¢opmMaTiB ¢aniis
__1init .py
wavread.py
wavwrite.py
aiffread.py
aiffwrite.py
auread.py
auwrite.py

Effects/ MNimnakeT 3BYKOBUX edeKTiB
__1init .py
echo.py
surround.py
reverse.py

Filters/ Mignaker oinesTpis
init .py
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equalizer.py
vocoder.py
karaoke.py

[Mpwn iMmNopTyBaHHI NakeTa ManToH Wwykae Noro nigaupekTopito, nepebupatoum
ONPEKTOPIl, WO MICTATLCA Y sys.path.

®avnn _ init  .py NOTPiOHI, Wwo6 ManToH Mir posnisHaT AMpeKTopii, AK
TaKi, WO MIiCTATb B cObi nakeTu; ue 3pobrneHo 3 MeTor 3anobiraHHs
BMMNaKOBOMY 3aMiLLEHHIO IHLIMX MOAYNIB, po3TalloBaHUX rnbLle B epeBi
KaTanoris, AUPEKTOPIsIMU, LLIO MaloTb 3arasibHi Ha3Bu (Hanpukniag,
"string"). Y HaMnpocTiwoMy BUNaaKy  init .py MOXe BYyTW NMOPOXHIM
doannom, ane BiH MOXe BMKOHATM iHiliani3auito nakeTa 4uun 3agatiu

3MiHHY  all , onucaHy gani.

KopucTtyBadi naketa MOXyTb iMMOPTYyBaTM OKpeMi MOAyni 3 nakeTa,
Hanpvknaga:

import Sound.Effects.echo

Lia komaHga 3aBaHTaxye nigMmoayrnb Sound.Effects.echo. [NocunaHHa
Ha HbOro NOBUHHO POBUTUCH Yepes3 NOro NOBHY Ha3BY.

Sound.Effects.echo.echofilter (input, output, delay=0.7,
atten=4)

AnbTepHaTUBHMI cnocib iMNOpTYBaHHA NiAMOAYNS TaKUNA:

from Sound.Effects import echo

Lle Takox 3aBaHTaxye nigMoaynb echo, a TAKOX YMOXIMBIIHOE NOCUITAHHSA
Ha HbOro 6e3 npedikcy naketa, TOGTO NOro MOXKHa BUKOPUCTOBYBATU TakuM

YNHOM:

echo.echofilter (input, output, delay=0.7, atten=4)

Mo>XnnMBO TakoX iMnopTyBaTh 6axkaHy PYyHKLIIO Y1 3MIHHY Hanpsamy:
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from Sound.Effects.echo import echofilter

[Mpn LbOMY TaKOX 3aBaHTaXYETbCA NiAMOAYNb echo, ane B TOM Xe 4ac
dyHKUiA echofilter () MOXe BUKOPUCTOBYBATUCA HaNpAMYy:

echofilter (input, output, delay=0.7, atten=4)

3ayBaxTe, LLIO NPU BUKOPUCTAHHI from nakeT import ejeMmeHT,

enemMeHT Moxe ByTn nigMmoaynem (4m nignaketom) naketa abo 6yab-siKoro
IHLLIOK Ha3BO, BU3HAYEHOK B NaKeTi, AK, CKaXXiMO, (PYyHKLiS, Knac v 3MiHHa.
IHCTPYKUIA import crneplly nepesipsae, Y BUSHAYEHO 3aaHUN €NIEMEHT Y
nakeTi; SKWOo Hi — Len eneMeHT BBaXXaeTbCa MoAyneM, i pobutbca cnpoba
NOro 3aBaHTaXXeHHS. AKLLO X | MO4YNs He 3HanOeHO,TO reHepPyeTbLCS
"nomunka iMmopTyBaHHA" ImportError.

3 iHworo 60Ky, NPy BUKOPUCTAHHI CUHTAKCUCY import
eJIEMEHT . I1JeJIeMeHT . 11 Al geseMeHT , KOXKEH efIeMEHT OKpiM
OCTaHbOIo NMNOBMHEH 6yTI/I naketomM. OCTaHHI eNieMEeHT MoXe 6yTl/I mMoayriem

Y NaAKeToM, ane He Moxe ByTu Knacom, PYHKLIE Y1 3MIHHOK, BU3HAYEHOIO
y nonepegHboMy efleMeHTi.

IMnopTyBaHHA * 3 NakeTa

LLlo x BinByBaeTbCs, KONU Kopuctyead nuwe from Sound.Effects
import *? B igeanbHomy Bunagky MOXHa CnogiBaTucs, WO TyT NEBHUM

YMHOM BigOyBa€eETbLCA MNOLLYK MO (hanosin cuctemi, 3HangeHo Bei nigmoayni
nakeTa, i BCix IX iMnopToBaHoO. Ha xanb, usa onepauisa He ayxe nobpe
npautoe Ha nnatgopmax Mac ta Windows, ge dgannosa cucrema He
PO3pIi3HAE BeNuUKi Ta Mani nitepun B Hassi panny. Ha unx nnargopmax Hemae
NEeBHOro cnocoby BU3HAYEHHS, SKMM CaMe YAHOM NMOBUHEH ByTK
iMnopToBaHUW pann ECHO.PY: 9K MOAymnb echo, Echo 4n ECHO.

€OVHMM BUPILLEHHSM NPOBeMU € iBHe 3aaHHA aBTOPOM 3MICTYy NakeTa.
IHCTpyKLUia import BUKOPUCTOBYE TaKy KOHBEHLLIIO: SKLLO KO

naketa init .py BWU3HA4ae CMUCOK, L0 HAasnMBaeTbcad  all , TO BiH
BBa)XXaETbCHA CMMCKOM Ha3B MoAYniB, LLO NOTPIOHO iMNopTyBaTH npu
BUKOPUCTAHHI IHCTPYKUIT from nmaxer import *.CTBOPEHHS MOBHOIO
CMNCKY MOAYNIB 3anvLLaeTbCA Ha BiANOBiAaNbHICTL aBTopa. ABTOpU NakeTiB
MOXYTb TaKOXX 0OMEeXnUTn import * 3i CBOIX NakeTiB. Hanpuknaga,

danin Sounds/Effects/ init .py MOXe€ MICTUTU TaKUW KOA:
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all = ["echo", "surround", "reverse"]

Lle osHa4ae, wo from Sound.Effects import * IMAOPTYE nuwle Tpu
BKasaHi nigMoayni naketa Sound.

Akwo  all  He BM3HA4eHo, TO IHCTPYKUiA from Sound.Effects
import * He iMnopTye yci nigmoayni naketa Sound.Effects Yy NOTOYHUN

NpoCTip iMeH, a nuwe 3abesneyye iMnopT
naketa Sound.Effects (MOXMIMBO LWASXOM WOro iHiLianisauil

3 init .py)inoTim iMnopTye BCi Ha3BK, BU3HA4eHi B nakeTi. Lle
BKItOYae BCi Ha3BW BU3HAYeHi (Ta SBHO 3aBaHTaXeHi) y

danni  init .py. Lle Takox Bknovae Oyab-aki nigMoayri naketa, Lo
Oynu ABHO 3aBaHTaXeHi nonepeaHiMn iHCTPYKLISIMU iIMNOPTYBaHHS.
PoarnaHbmo Takmn koA

import Sound.Effects.echo
import Sound.Effects.surround
from Sound.Effects import *

Y ybomy npuknagi moaysni echo ta surround iMAOPTYHOTLCSH Y MOTOYHUN
NPOCTIP iMEH TOMY, WO BOHWN BU3HA4eHi y nakeTi Sound.Effects npu

BUKOHaHHI IHCTPYKUIT from ... import. (Le aie Takox, konu
BM3Ha4YeHo  all ).

3ayBaxTe, LLO 3BMYKa iMMNOPTyBaTM 3 MOAYSiB BCE 3a AONOMOIroK CMMBOMa
"*" He 3a0X04YETbCS, OCKINbKW Lie YacTo NpU3BOANTb A0 HEYNMTabenbHOro

Kogy. Xo4ya ue MoXHa BUKOPUCTOBYBaTH, LWOO 36epertn yac, noTpibHuin ans
BBOAY Nl Yac JiarioroBoro pexxumy, 0o TOro X neBHi Moayni HAaBMUCHO
CTBOpeHI, Wwob ekcnopTyBaTn Moaysi BiANOBIAHO A0 NEBHUX 3pas3KiB.

Mam'aTanTe, WO HEMAE HIYOro NMOraHoro, AKLLO BU BUKOPUCTOBYETE from
laker import neeHmit nimmomyne ! 3aranom, came Taka dpopma

IMMNOPTYBaHHS € PEKOMEHOOBAHO, 3@ BUHATKOM KOMK iMNOPTYOYMA MOAYIb
noTpebye nigMmoaynb 3 TiEl0 camMO0 Ha3BO, ane 3 iHWOoro nakeTa.

BHyTpilWwHbOMaKeTHi NOCUNaHHA

Migmoayni yacTo nocunarTbCs OAMH Ha ogHoro. Hanpuknag,
MOAYNb surround MOXe MNOCUNAaTUCA Ha MOOYNb echo. Taki NOCUNaHHS €
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HaCTINbKN NOLWNPEHNUMU, WO IHCTPYKLIS import CnovaTKy nepesipse
30BHiLWHIN nakeT nepen TMM, SiK po3noyaTtu MOLWWYK B sys .path. Takum
YMHOM, MOAYIb surround MOXE NPOCTO BUKOPUCTOBYBATM import

echo UM from echo import echofilter. AKWO iMNOPTOBAHUI MOA4YITb
He 3Han4eHo B NOTOYHOMY NakeTi (ANnsa SKOro NOTOYHUIN MOoAaYynb €
niaMoaynem), To iIHCTPYKUis import LWyKae Moaynb HanBuLLIOro pisHAR 3
LliEt0 HA3BOIO.

AKLIO NakeTu 30praHisoBaHo y nignakeTu (K y HaBegeHoMy npuknagi 3
nakeToM Sound ), TO MOCUIAHHSA «HABMPOCTELb» Ha NakeT-bnmnaHIoK

HEMOXNMBe — TYT NMOBUHHA BUKOPUCTOBYBATMCS NOBHA Ha3Ba nakeTta.
Hanpuknag, skwo mogynio Sound.Filters.vocoder NOTpibeH

Moaynb echo y nakeTi Sound.Effects, TO ANS LbOro MOXHa
BMKoOpuctoByBat from Sound.Effects import echo.

MakeTn, WO 3HaXOAATLCA Y Pi3HUX AUPEKTOPIAX

MNakeTn NigTPUMYIOTH LLIe OOHWUH crneuianbHun aTpnbyT:  path . BiH
IHILiani3yeTbCA CMUCKOM, SKUW MICTUTb Ha3BY ANPEKTOPIl, Y AKiN
3HaxoouTbCcA  init  .py [AaHOro naketa, nepen BUKOHaHHAM Koay, Lo

3HaxoguTbesa y LboMy danni. Ls 3amiHHa moxe 6yTn 3aMiHeHa, Lo
NO3Ha4YMTbCA Ha ManBbyTHIX Nowykax nignakeTiB 4aHOro naketa.

Xo4a usa PyHKUIA BUKOPUCTOBYETLCHA HEYACTO, BOHA MOXe
BUKOPWUCTOBYBATUCA ANA PO3LUMPEHHS KiNbKOCTI MOAYTiB, WO CKnagalTb
JAHUN NaKeT.

MozxsinBoCTi hopMaTyBaHHS BUBOLY

PaHiwe mun nosHanomunmcsa 3 ggoma crnocobamm BMBoay
3Ha4YeHb: meepdXxeHHs 3 supa3zamu Ta onepaTtop print. (TpeTin cnocid —

Lile BUKOPUCTAHHA MeToay write () dhannoBux ob'ekTiB; Ha hann
CTaHOapTHOro BUBOAY MOXHa nocunatucs yepes sys.stdout. Aus. "Onuc
GibnioTekn" ona noganbLol iHopMalii 3 LbOoro npueoay).

YacTo noTpibHo Binblie KOHTPOM Hag hopmMaTyaHHAM BUBOAY, aHiXK
NPOCTUI OPYK CMINCKY 3HAYEHb PO3aiNneHnx Komamun. ICHyHTb ABa cnocobu
dopmaTtyBaHHsa BMBOaY. [Nepuinin — e camomy CTBOPUTU PAAOKN ONA BUBOAY:
3a 4ONOMOro onepauin 3pisy Ta 3'eAHaHHA MOXXHa oTpumaTun Byab-ske
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MoXnuse popmaTtyBaHHs. CTaHAapTHUM MOLYNb string Mae AesiKi KOPUCHI

onepauii Ana 3anoBHEHHSA PAOKIB 4O NEBHOI LMPUHW KOMOHOK, NPO WO
nTUMeTbCa Hesabapom. [pyrmi cnocid — BUKOPUCTaHHSA onepaTopa % 3

PALOKOM B SIKOCTI NiBOro napametpa. Onepartop % iHTepnpeTye niBun
onepang noaibHo Ao yHKUIT sprintf () i3acToCcoOBYE 4O HLOMO NpaBuit
aprymMeHT, noBepTaryum Npu LbOMY pAOOK, LLO € pe3ynibTaToM onepadil
doopmaTyBaHHA.

Toai NUWaeTbCa Take NUTaHHSA: SKUM YUHOM MOXXHA KOHBEPTYBaTU Pi3Hi
3HayeHHs y pagkn? Ha wacts, NantoH mae yHKUiT 15 KOHBEPTYBaHHS
Oyab-sKuUX 3Ha4YeHb y pAOKU: repr () Ta str () . 3BOPOTHI nanku (° )

eKkBiBaneHTHi PYHKUIT repr () , ane IXHe BXnBaHHA HebaxaHe.

PYHKUIA str () CTBOPKE TEKCT AKUN 3PYHHO YNTATU NIOOUHI, TOA)

K repr () — TEKCT NpU3HayYeHun ans iHtepnputatopa. [ns o6'ekTiB, WO He
MatoTb YNTabenbHOro NpeacTaBneHHd, str () NOBEpPHE Takuil CaMU TEKCT,
AK i repr () . barato 3Ha4yeHb, CKaXiMo, YMcra Yn Taki CTPYKTYpPU SK CIIUCKA

YN CNOBHWUKN, MalOTb OOQHAKOBY pernpeseHTaLito Npu 3acTocyBaHHi byab-aKol
3 UMX (pyHKUIN. PAgKM Ta 4ncna 3 pyxoMor Kparnkow MaroTb OBi PidHi
penpes3eHTaujl.

Okpemi npuknaaw:

>>> s = 'Hello, world.'

>>> str(s)

'Hello, world.'

>>> repr (s)

"'Hello, world.'"

>>> gl='mpusirT, cBiTe\n' # kongyBaHHs UTF-8

>>> str(sl)
"\xd0\xbf\xd1\x80\xd0\xb8\xd0\xb2\xd1l\x96\xd1\x82,
\xd1\x81\xd0\xb2\xd1\x96\xd1\x82\xd0\xb5\n"'

>>> repr(sl)
""\N\xdO\\xbf\\xd1\\x80\\xd0\\xb8\\xd0\\xb2\\xd1\\x96\\xdl
\\x82,
\\xdI\\x81\\xd0\\xb2\\xd1\\x96\\xd1\\x82\\xd0\\xb5\\n""
>>> print sl

npMBiT, CBiTe

>>> str(0.1)
'0.1"
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>>> repr(0.1)

'0.10000000000000001"

>>> x = 10 * 3.25

>>> y = 200 * 200

>>> s = 'x popileBHIE ' + repr(x) + ', ay — ' + repr(y) +

>>> print s

X mopimBHe 32.5, a y — 40000...

>>> # OyHKIIIS repr () Ooma€e JIanKu Ta 3BOPOTHI KOCI:
hello = 'hello, world\n'

>>> hellos = repr (hello)

>>> print hellos

'hello, world\n'

>>> # ApryMmMeHTOM QYHKI1I repr () moxe OyTu OyIb-—SKUMI

ob'erkT:
repr((x, y, ('spam', 'eggs')))

"(32.5, 40000, ('spam', 'eggs'))"

>>> # BBOPOTHI JIANKM BPYYHI Yy O1aJIOT'OBOMY PEXMMI :

... X, VY, ('spam', 'eggs')"

"(32.5, 40000, ('spam', 'eggs'))"

Ocb gBa cnocobu BuBoay Tabnuui kBagpartiB Ta KyOiB:

>>> for x in range(l, 11):
print repr (x).rjust(2), repr(x*x).rjust(3),
# BayBaxTe KOMYy B KI1HI[I MONEPEemHBEOI'O pPSIKa
print repr (x*x*x) .rjust (4)

6 64

25 125

36 216

49 343

64 512

81 729

10 100 1000

>>> for x in range(1l,11):

print '%2d %3d %4d' % (x, X*x, X*xX*X)

O J O Ui WIN .

N©)




MIHICTEPCTBO OCBITU I HAYKU YKPATHI ®-22.06-
JKuromupenka I[EP)KABHPIPI YHIBEPCUTET « X KUTOMUPCBKA INOJITEXHIKA» 05.01/172.001/B/OK8
noJliTexHika Cucrema ynpasJjinns skictio Biznosinae ICTY ISO 9001:2015 -2020
Exsemnasp Ne 1 Apk 117/ 70

6 64

25 125
216
49 343
64 512
81 729
100 1000

O W OO Jo0o) Ul W
w
(o))

'_\

(BayBaxTe, WO O0ANH NPOBIN M KONoHKaMmu 6yno gogaHo oyHKUIE print,
sKa 3aBXau Apykye npobinun Mixx aprymeHTamn).

Llen npuknag oeMoHCTpye MeTod rijust () psgkoBux 06'ekTiB, AKMA
BUPIBHIOE PSAKM NO NpaBin CTOPOHI WWNAXOM AodaHHSA npobiniB 3 nisoi
CTOPOHW. ICHYIOTb TakoX NoAibHi MeToan ANst BUPIBHIOBAHHS MO LIEHTPY
(center () ) Ta no niBin cTopoHi (1just () ). Lli MeToan He 34iCHIOITb
BMBOZAY, a NuLle NoBepTalTb HOBUK PAOOK. AKLLO PALOK, WO BUPIBHIOETLCS,
3a40BrMm — TO BOHW NOBEPTAKOTb MOro K €, 6€3 CKOpoYeHHs. [Mpu Lbomy
BUMNAL KOFNOHOK Byae cnoTBOpeHo, ane 34e06inbLoro Le Kpalle, HixX BUBIg
XNUBOHOro 3Ha4YeHHS. (AKLWO CKOPOYEHHSA 3HAYEHHA BCEe-TakM NOTPIOHE, TO
LIbOro MOXHa 3aBXau JOCArTU 3a LOMOMOro ornepadii 3pisy:

"x.ljust(n) [:n]").

IcHye Takox iHWun meTon, zfill () , WO goJae 3niBa Ao psaka, Wwo
BUpaxkae ymcno Hyni. Llen meTtoq Takox po3ymie 3HaKku Nsitoc 1a MiHYC:

>>> '12'.zfi111(5)

'00012"

>>> '-3.14"'.z£111(7)
'-003.14"

>>> '3.14159265359"'.z£f111(5)
'3.14159265359"

BukopucTaHHs onepaTopa % BUMMsAae TakuM YUHOM:

>>> import math
>>> print 'li npubnmsHo mopiBHie $5.3f.' % math.pi
[Ii npmubiamsHO HopiBHIE 3.142.
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Axwo Tpeba chopmaTyBaTh B pSAOOK BinNbLU HiXK OAHE 3HAYEHHS!, TO NpaBuUii
onepaHA NOBMHEH 3aaBaTUCS KOPTEXEM, SIK Y LibOMY NpuKnagi:

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab': 7678}
>>> for name, phone in table.items|():
print '%-10s ==&gt; %10d' $ (name, phone)

Jack ==&gt; 40098
Dcab ==&gt; 7678
Sjoerd ==&gt; 4127

BinbwicTb dopmaTyBaHb NpaLoTb TOYHICIHLKO K i B C i noTpebytoTb
HareXHoro Tuny, ane npu nepegadi HenpaBUNbLHOTO TUMY BU OTPUMYETE
BUMHATOK, @ He dpaTarbHy NoMunky (core dump). dopmat $s € HambInNbLL
FHYYKMM: SIKLLO BiAMNOBIOAHUW apryMeHT He € psiAKOM, TO BiabyBaeTbecA
aBoMaTn4yHa KOHBEpPCisa 3a JONOMOro BOyaoBaHOI (OYHKLIi str () .
BukopuctaHHsa 3ipoyku (* ) Ana nepefadi WMPUHU Y1 TOYHOCTI SIK OKPeMOro
(uinoymcrioBoro) aprymeHTa Takox moxnvee. Krodi popmatyBaHHA MOBU
C %n Ta $p He NigTPUMYHOTbCS.

Akwo noTpibHO cchopmaTyBaTh SOBOMI AOBIMNN PSLOK, KUK BU HE XO4eTe
po3bmnBaTK Ha oKpeMi Niapagku, To HabaraTo NpocTiwe nocunaTucs Ha Ha
napameTpu 3a AONOMOroK Ha3B, a He 3a Ix nopsaakoM. Lle moxHa 3pobutn 3a
A0MNOMOrol HoTauil $ (HasBa) bopMaT, AK MOKA3aHO HMXKYE:

>>> table = {'Sjoerd': 4127, 'Jack': 4098, 'Dcab':
8637678}

>>> print 'Jack: $%$(Jack)d; Sjoerd: %$(Sjoerd)d; Dcab:
% (Dcab)d' % table

Jack: 4098; Sjoerd: 4127; Dcab: 8637678

Lle ocobnmBo KOpUCHO Yy KOMBIHaLiT 3 HOBOK BOY40OBaHO
dyHKUiE vars () , 9ka NOBEPTAE CMNOBHWK, LLO CKNAagaeTbCa 3 YCixX

nokanbHuUX 3MiHHUX.

3uuTtyBaHHA 1 3anuc dhanIiB

®yHKLiS open () noBepTae cdannosun ob'ekT i 30e06iNbLIOro BXXMBAETLCS 3
[BOMa aprymeHTamu: "open (HaszBa ¢arny, pexum)"

>>> f=open ('/tmp/workfile', 'w')
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>>> print £
&lt;open file '/tmp/workfile', mode 'w' at 80a0960&gt;

Mepwmnin aprymeHT — psaok, Wo € Ha3Bow danny. dpyrnn apryMmeHT - Takox
PALOK, WO MICTUTb Kiflbka CUMBOSIB, KOTPi ONUCYIOTb, AK Byae
BUKOpUCTOBYBaATUCL hann. Pexnm moxe 6ytn 'r' (read), konu chann

BIOKPUBAETBLCS NULIe ANS 34YMTYBaHHA, 'w' (write) — ans 3anucy (icHy4nn
dann 3 uieto Ha3Boto byae 3TepTo), 'a' (append) — ans gogaHHs (YCi HOBI
OaHi byoyTb aBTOMaTUYHO OO4aHI B KiHELb parna), a TakoxX 'r+', Wo
BiAKpmMBae pann ona 34MTYBaHHSA Ta 3anucy ogHOYacHO. AprymMeHT, Lo

3aa€ pexunm He € 060B'A3KOBUM, SIKLLO MOro HE BKasaHo, To dpann dyae
BIOKPUTO OS5 34YNTYBaHHS.

Ha cuctemax Windows ta Macintosh 'b', gogaHun 4o pexmumy, BKasye Ha

Te, Wo hann noBuHeH 6yTun BigKpUTO Yy BiHapHOMY pexumi. Takum YNHOM Ha
LMX CUCTEMax MaeMO Taki JOAATKOBI pexumu: 'rb', 'wb',and 'r+b'.

B3aemogis Windows 3 TekctoBMMK Ta BiHAapHMMKU dharnamm Bigpi3HAETbCS;
CUMBOJ1 HOBOIO psiika aBTOMaTUYHO OMYCKAETbCS MPU 34NTYBAHHI Y/ 3aMnUCi
aaHux. Taka nosakynicHa 3aMiHa bannoBux AaHUX roauTbcs ans podotn 3
dannamum y kogysaHHi ASCII, ane BoHa 3incye GiHapHi AaHi Takux dpopmaTis
Ak JPEG um EXE. NMpwn 34nTyBaHHi 4m 3annci Takmx gpamnis HeobxigHo
BUKOPUCTOBYBATN BiHApHUKM pexuMm. (3ayBaxTe, LLO TOYHA CeEMaHTUKa
TEKCTOBOro pexumy Ha Macintosh 3anexuTb Big BUKOPUCTOBYBaHOI
GibnioTekn mosu C).

MeToau cpannoBux ob6'ekTiB

Y ubOMy po34ini npunyckaeTbes, Wo dannosuin ob'ekT 3 Ha3Bot £ Bxe 6yno
CTBOPEHO.

34nTyBaHHA 3MICTY hbansia 34INCHIOETLCS 3a LONOMOIroH
BUKIMNKY f.read (po3mip) , AKMN 3YNTYE NEBHY KiNbKICTb AaHUX | NOBepTae

iX y dopMmi psiaka. po3mip - Le HeobOoB'A3KOBUIN YNCIIOBUA apryMeHT.

Akwo po3mip nponywieHo abo Noro 3Ha4vYeHHs Big'emMHe, To Byae 34MTaHO |
NOBEPHYTO yBeCh (hann; KL X ann yaBidi 6ifbHUI 3a Nnam'aTb BaLLOro
KomMmn'toTepa — TO Le Bawa ocobucta npobrema. AKLO X po3Mip BKazaHo, TO
Byae 3unTaHo KinbkicTb 6anTiB, WO AOPiBHIOE ab0 € MEHLUOK 3a BKasaHy
KiNbKIiCTb. AKLWO gonaeHo A0 KiHusg havna, £.read () NOBepHE NyCcTUi

pﬂ,ﬂOK ( nwn )

>>> f.read()
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'Ile yBechk odaniu.\n'
>>> f.read()

f.readline () 34YUTYE OKpPeMUN PSLOK i3 panna; cMMBOS HOBOIO psaka
(\n) 3anuwaeTbca B KiHUi pagka (BiH Moxke ByTu BiACYTHIM nnwle B OTaHbOMY

pPAOKY, SKWOo dann He 3aKiHYyeETbCA UMM CMMBOSIOM). 3aBAsIKM LIbOMY
noBepHeHe 3Ha4YeHHsA € OAHO3HaYHUM,; AKWO f.readline () noBepTae
NyCTU PSIAOK, TO Lie O3HaYae, Wo AOCArHYTO KiHUS harna, ToAi X sK nycTum
PAOOK penpes3eHToBaHO CUMBOJSIOM '\n', TOOTO pALAKOM, WO CKNagaeTbCcs 3
CUMBOJIa Nepexoay Ha HOBUN PALOK.

>>> f.readline ()

'lle nepumii panok odaria.\n'
>>> f.readline ()

'Ipyrmii panok darsa. \n'
>>> f.readline ()

f.readlines () NoOBepTae CMMUCOK, WO CKNagaeTbCA 3 YCiX paakie doanna.
AKLWO uen metoq oTpuMye HeObOB'A3KOBUIN NapameTp baxxaHuli_po3mip, TO
Oyae 34nTaHo BKasaHy KifibKiCTb OanTiB, NSOC CTiNbKN, CKiflbkM NOTPIGHO,
o6 3aBepLINTK psAoK. Lle yacTo BUKOPUCTOBYETLCS ANS LWBUOKOIO
34MTYBaHHS BENUKUX parniB pagok 3a psaakom 6e3 3aBaHTaXXEHHS LiNoro
danna B nam'aTb komn'toTepa. [NoBepTaloTbCa NuLle Uini psaku.

>>> f.readlines ()
['lle nepumit pamok odara.\n', 'Ipyruin pamok oarma\n']

f.write (psggok) 3anucye BMICT psidka B hais, noBepTaryn None.
>>> f.write('lle — TecT\n')

f.tell () noBepTae uifne YMCro, WO BKa3ye NOTOYHY No3ulito y doansi,
BUMIpSAHY B BarTax, NnoYnHaroum Big nodaTky dpanna. Onga aMiHn nosuuii
dannoBoro o6'ekta cnig BUKOpUCTOBYBaTU " . seek (ckinbkm, 3Binkm)"
[Mo3unuist 06YNCIIETLCA LWNAXOM OOAAHHSA 3HAYEHHS, BUPaXXEHOro
napamMeTpOM CKIfIbKU, 0O MYHKTY BiASliKy, WO BU3HAYaETLCA

napameTpomMm 38i0KU i MOXe MaTu Taki 3HayeHHsA: 0 (noyaTok hanna), 1
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(moTouHa no3uuiqa), 2 (kKiHeub danna). NapameTp 38iI0kU MoXe ByTH
NponyLeHo, Npu LbOMY MOLLYK No3uLil BiabyaeTbcsa BiAHOCHO no4yaTky
dhanna.

>>> f=open ('/tmp/workfile', 'r+'")

>>> f.write('012345678%abcdef!)

>>> f.seek(5) # Mgemo mo 6-ro bGasira y darii

>>> f.read(1l)

'5'

>>> f.seek (-3, 2) # Mpgemo no 3-ro BariTa 3 KiHIS

>>> f.read(1l)
ldl

[Micnsa Toro, sk po6oTy 3 hannom 3akiH4eHo, cnig
BUKNUKATK f.close () ANS MOro 3aKpUTTS | 3BiSIbBHEHHS CUCTEMHUNX

pecypcis, LLIO BUKOPUCTOBYHOTLCS BiakpuTtuM dansnom. icnga
BUKNNKY f.close () cnpoba BUKOPUCTAHHSA dhannoBoro ob'ekta npussene

00O NOMMUJIIKK.

>>> f.close()
>>> f.read()
Traceback (most recent call last):
File "&lt;stdin&gt;", line 1, in ?
ValueError: I/0 operation on closed file

dannoBi 00'ekTK MalOThb TaKi 4OJaTKOBI METOAM,
K isatty () Ta truncate (), WO BUKOPUCTOBYKOTbCSA HabaraTo pigue.

[ue. "Onuc 6ibnioTekn" ona goknagHiwoi iHpopMalii, WO CTOCYETbCS
dannoBux ob'exTiB.

Moaynb pickle

TekcT MOXe nerko 3anucyeaTtucs y pann Ta 34MTyBaTmCA 3 HbOro. [1eBHOro
3ycunns noTpebyoTb Yncna, ToMy Wo read () NoBepTae nvwe TEeKCT, SKUi
Tpeba 06pobuTtn 3a 4ONOMOro NEBHOT PYHKLIT, CKaxiMo, int () , KOTpa
oTpuMye pagokK (Hanp, "123") i noBepTae noro ymcrnoBe 3HayveHHA (123). MNpu
3anuci cknagHiwmnx TMniB gaHux (CNUCKIiB, CAOBHUKIB YM pearisauin Knacis)
CUTyaList 3Ha4YHO YCKMNagHETLCS.
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LLlo6 He 3aBOaBaTu KOpUCTyBayYam 3amBux TypboT, NOB'A3aHUX 3i CTBOPEHHAM
Ta HanawTyBaHHAM Koy Ans 30epexeHHs CKnagHux Tunis gaHux, MNantox
Mae CTaHO4apTHUA MOoLYSb, WO 3BeTbCA pickle. Le yygosuin mogynsb, Lo
MOXe B3ATK Byab-siknin 00'ekT MmoBu anToH (i HaBiTb NeBHI BUAn koay!'), i
CTBOPUTM NOro paaKoBe npencrasneHHs. Llen npouec

3BeTbCSA 3arakosysaHHsm (pickling, oocniBHO "MapuHyeaHHS").
PekoHCTpyKUis 06'ekTa 3 NOro psiaKoBOro NpeacTaBreHHs

3BeTbCA po3rnakosysaHHsM (unpickling). Mixx unmn gBoma onepauismm
psOKoOBeE NpeacTaBneHHss 0b'ekta moxe ByTn 36epexeHe y danni um
nepecnaHe Yyepes Mepexy [0 BigaaneHoi MalnHu.

AKWwo icHye 0B'ekT x, i dannoBun ob'ekT £, BIOKPUTUI ANs 3anucy, TO
HaMnNpoCTiWKnKM cnocid 3anakoByBaHHS 06'ekTa NoTpebye 0gHOro-eAnHOro
paaKka Kkogy:

pickle.dump (x, £f)

[na 3BOPOTHBLOI Ail, KWwo £ — dannoBuin 06'ekT, BIOAKPUTMIA ONS
34MTYBaHHS:

x = pickle.load (f)

(ICHYIOTb TaKoXX MOXNUBOCTI A4 3anakoBYBaHHS KiNbKOX 06'eKTiB
OfHOYacCHO, Ans 30epexeHHs pesynbTaTy He B hanni Towo. [JoknagHiwy
iHbopMaLLito MOXXHa OTpUMATK Yy JOKYMeHTaUil Moaynsa pickle)

pickle — ue cTaHAapTHUKM cnocib 36epiraHHs Koy Ta MOro NoaanbLoro

BUKOPUCTAHHSA IHLUMMK nNporpaMamMm Yy iHLMM BUKITUKOM L€l XX nporpamMu.
TexHiYHMI TepMiH ONs UbOoro siBvLLLAa — NepCcUCTEHTHUIM 06'ekT. Yepes Te
WO pickle AOyXe LLUMPOKO BUKOPUCTOBYETLCS, YACINEHHI aBTOPW, LLO
CTBOPHOKOTb PO3LLIMPEHHS Ans NanToHa, nepesipATb YM HOBI TUMNN OaHUX
(Hanpuknag, maTpuui) MOXYTb HOpMasibHO 3anakoByBaTUCS Ta
pOo3rnakoByBaTUCA.

IToMmuaky Ta BUHSATKH

PaHiwe npo nomunkn 3ragyBanocs nuwe nobixkHO, ane SKLWo B1 NnpobyBanu
BUKOHYBaTW NpUKIaan, nofaaHi paHiwe, To HaneBHo BXe 6aunnu aeski 3 HUX.
ICHYtOTb ABa OKpEMIi TUNKU MOMWUIOK: CUHMAaKCUYHI MOMUJSIKU Ta 8UHSIMKU.
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CHHTaKCUYHIi NOMUIIKM

CUHTaKCMYHI NOMUIKN € MOXIMBO HanBINbLIOW NpobnemMoro Kosm Bu
noynHaeTe BMB4YaT MOBY [1anTOH:

>>> while True print 'llpmeiT, cCcBiTe'
File "stdin", line 1, in ?
while True print 'Hello world'

Ay

SyntaxError: invalid syntax

Mapcep noBTOpPOE PSAOK, Ae 6yno nopyLeHo npasumo, i BUBOAUTb
ManeHbKy "CTpifiky", sika BKa3ye Ha Micue, ae nomunky dyno snepie
nomivyeHo. Lis nomunka 6yna cnpnymnHeHa 3HakoM (abo NnpuHarMHi nomivyeHa
Tam), WO nepeaye CTpinui : y uboMy npuknagi noOMUnky aHangeHo nepeq
KNYOBUM CITIOBOM print, TOMY WO nepes HUM 6yno nponyLeHo ABOKpanKy
(":"). Takoxx BMBOAUTLCA Ha3Ba hbanrna Ta Homep psaka, Wwob Bu 3Hanu, ge
came Bigbynacs nomMunka, Ko BBig 6yno oTpMmaHo 3i ckpunTa.

BuHATKNK

HaBiTb KONu IHCTPYKLIA Y1 BUpPa3 CUHTAKCUYHO NPaBUsbHi, 1X BAKOHAHHS
MOXe NpM3BeCTM 4O noMunku. NMNomunku, wo BiabyearTbCs nig vyac
BUKOHAHHSA NporpamMn 3ByTbCs 8UHSIMKaMU | BOHN He € 6€3yMOBHO
datanbHMMK: He3abapoM BM OOBIAAETECSH, AK X MOXHA oinbTpyBaT Yy
nporpamax, HanncaHux Ha lNanToHi. AKLo nomunka He o6pobnseTbCs
nporpamoto, To ToAi Il pe3ynbTaTtoM 6yae NoBiAOMMEHHS Ha 3pa3okK TUX, WO
nokKasaHi HuxX4e:

>>> 10 * (1/0)

Traceback (most recent call last):
File "stdin", line 1, in ?
ZeroDivisionError: integer division or modulo by zero
>>> 4 + spam*3

Traceback (most recent call last):
File "stdin", line 1, in ?

NameError: name 'spam' is not defined
>>> '2' + 2

Traceback (most recent call last):
File "stdin", line 1, in ?
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TypeError: cannot concatenate 'str' and 'int' objects

OcTaHHIn pagoK NOBIAOMMEHHS NPO MOMUITKY BKA3ye Ha Te, LLO X caMe
Tpanunocs. BUHATKM HanexaTb 40 Pi3HMX TUNIB | Ha3Ba TUMYy BUBOAUTLCS 5K
YacTuHa MOBIAOMSIEHHS. Y HaBe4eHUX BULLE NPUKNagax TMnaMmm noMunok

€ ZeroDivisionError (OiN€HHS Ha Hymnb), NameError (MOMUIKa iMeHI)
Ta TypeError (Momunka tuny). Hasea nomMunku, wo BUBOAUTLCS | € HA3BOLO
BOygoBaHOro BUHATKY, WO Bigbysc4. Lle cnpaBegnmnBo ans Bcix B6GyaoBaHMxX
BUHATKIB, ane He 3aBXau — ONs BUHATKIB, 3a4aHuX KopucTyBavem (xo4a ue i
KOpUCHa KOHBEHLiF). Ha3Bu cTaHOAapTHUX BUHATKIB — Lie BOYy4OBaHi
ineHTudikaTopn (a He 3ape3epBOBaHi KIOYOBI CoBa).

Pewta TekcTy B NOBiAOMITEHHI — AeTani, iHTeprnpeTauis Ta 3Ha4eHHSA SKUX
3anexunTb Big TUNY NOMUSKM.

PinbTpyBaHHA NOMUNOK

Mo>kHa nucaTu nporpamu, 3gaTtHi 06pobnaTn 3agaHi NOMUNKN. Po3rnsaHbMo

HaCTynHWU NpuKnag, Ae nporpama BMmarae BBoAy A0Noku He byae BBeaeHO
Liifie Yncro, ane npu LboMy LO3BOSISIE KOPUCTYBAYeEBi NepepBaTh nporpamy

(BMKOPUCTOBYOUM Control-C YW WOCH iHLWeE, WO po3yMie onepauinHa

cucTema); 3ayBaxTe, LLIO NepepuUBaHHS, BUKIMKAHE KOPUCTYBaYEM,
CYNPOBOOKYETLCSA CTBOPEHHSAM BUHATKY KeyboardInterrupt.

>>> while True:

try:
ce . X = int(raw_ input ("BeemiTe, Oynb-jiacka, LiJjie UMCJIO:
"))
break

except ValueError:
print "HenpaBujibHe 3HaueHHS. CnpobyMTe 3HOBY..."

[HCTPYKUIA try npautoe Takum YNHOM:

. CnoyaTKy BUKOHYETLCA B0K, pO3TalloBaHUM MK KIHOYOBUMMN
cnoBaMu try Ta except.




MIHICTEPCTBO OCBITU I HAYKH YKPAIHU ®-22.06-
ZKutoMupcbKa JEPKABHHMI YHIBEPCUTET < KATOMHUPCHKA IOJITEXHIKA» 05.01/172.001/B/OK8
noJiiTexuika Cucrema ynpasiinas sikictio Bignosinae JICTY ISO 9001:2015 -2020
Exsemnasp Ne 1 Apk 117/ 78
. AKLLO HEe Tpanuoch XXOAHOIO BUHATKY, TO IHCTPYKLUIl, pO3TaloBaHi

3a except NponycKkakmTbCA | TAKUM YMHOM 3aKiHL|y€TbCF| BUKOHAHHA
Broky try.

. AKWO BUHATOK TpanmnBCs Mig Yac BUKOHAHHS OAHIEl 3 IHCTPYKLIN
BrnoKy try, TO pewTa Noro iHCTPYKLi NPONyCKaeTbCS.

Micnsa uboro, 4€KWO TN NOMWUIKKM 36iraeTbCs 3 TUMOM BUHATKY,
3a3Ha4YeHUM Micnsg  KIIOYOBOro CfioBa except, TO BUKOHYKOTbCA

IHCTPYKLUIT BNOKy except, NICMS YOro NPOLOBXYETbCA BUKOHAHHS KOAY,
pO3TaLLOBaHOro 3a ornepaTtopom try.

. AKLWO BUHATOK, WO BiabYBCA, He BiANOBIAaE BUHATKY, BKa3aHOMY Mnicnsd
KIH0YOBOro CIioBa except, TO BiH NepeaaeTbCs

30BHILLHIM onepaTopaM try. SAKWO BMHATOK Tak i He Byno BigdinbTpoBaHo,

TO BiH BBaXXa€TbCH HeoripauboeaHuM 8UHAMKOM | BUKOHAHHSA nporpamMmm
3YMNHAETbCA i3 BUBEAEHHAM NOMMIIKN, SIK NOKa3aHO BULLLE.

TBepaXeHHA try MOXe MaTu BinbLlU HIXK OOHY KOHCTPYKUIIO except Ans

06pOoBKU Pi3HMX MOMUIIOK, arne He BinbLue HiXX o4HY 3 HUX Bye BUKOHaHO.
O6pobrneHo byae nuie NOMUNKHK, WO Biabynuca y BignosigHoMy 6noui try,

a He BcepennHi camnx inbTpiB. KOHCTPYKLUIS except MOXe onpauboByBaTu
Kiflbka BUHATKIB OAHOYACHO; MPY LibOMY 1X Ha3BW OTOYYIOTHCS OY>KKaMMU:

except (RuntimeError, TypeError, NameError) :
pass

OcCTaHHs1 KOHCTPYKLiA except MOXe He BKasdyBaTu Ha3BW BUHATKIB, LLO

MOXe BMKOPUCTOBYBaTUCA ANns 06podkn 6yab-akol noMmunku. Lito doyHKuito
Cnig BUKOPUCTOBYBATU 3 HA43BMYaAMHOK 06epexHicTio, 60 3 i 4ONOMOrow
MOXXHA J1ErKO NpUXoBaTn CrnpaBXHi NOMUIKK y nporpami! BoHa Takox Mmoxe
CNYXUTK 4ns BUBOAY NOBIAOMSIEHHA NPO MOMUIIKY 3 MOBTOPHUM MIOHATTAM
NoOMUIKK (LLO MOXe BMKOPUCTOBYBaATMCS AN 1l noganbLluol o0pobku B
cepefoBuLL, AKe BUKIMKAo AaHun Kog):

import sys

try:
f = open('myfile.txt'")
S f.readline ()
i = int(s.strip())
except IOError, (errno, strerror):
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print "llommnka BBOIY/BMBOLY (%s): %s" $ (errno,
strerror)

except ValueError:

print "HeMOXIMBO KOHBEPTYyBaTM OaHl B LlJjie 4MCJO."
except:

print "Hecnopmisana nommuika:", sys.exc info () [0]
raise

>>>>>>>>> KOHCTPYKLUIS try ... except Mae HEOBOB'A3KOBY

KOHCTPYKLUito else ("iHakwe"), sika, AKLLO NPUCYTHA, NOBMHHA 3aKpMBaTW BCI
KOHCTPYKLUil except. Lle KOpMCHO NS CTBOPEHHS KOAY, LLO Mae BUKOHATUCS

B pasi, AKLLIO He Biabynocs »oaHoro BUHATKY. Hanpuknag:

for arg in sys.argv[l:]:
try:
f = open(arg, 'r')
except IOError:
print 'HemoOxnuMBO BiOKpUTH', arg
else:
print arg, 'mae', len(f.readlines()), 'psanokxirp'
f.close()

BxxMBaHHs 6NoKy else — Kpallle, HiXXk CTBOPEHHS 4O4ATKOBOro Koay
BcepeauHi 6noky try, TOMY LLO JO3BOSISE YHUKATM BMNAQKOBOI 06pO6KM

BUHATKY, SIKWA HE NOBUHEH ByB nigHiMaTUCA BCepeanHi Koay, 3axmLLeHoro
TBEPOXKEHHAM try ... except.

BUHATOK MOXe MaTu NeBHY BENUYUHY, WO acouitoeTbCs 3 HUM. Lia BennunHa
TaKoX BigoMa sk ap2yMeHm BUHATKY. [PUCYTHICTb | TUN LUbOro apryMmeHTy
3anexarb Bif TUMY BUHATKY.

Bnok except Moxe BM3Ha4aTy 3MiHHY (aDO CNUCOK) NiCrsi HAa3BU BUHATKY.
Lla amiHHa npuB'a3yeTbCca o0 peanisauil BUHATKY, YT apryMeHTu
30epiraloTbCA y instance.args. [Ans 3py4yHOCTI, peani3auia BUHATKY
BM3Ha4Yae getitem Ta  str , a OTXe BMBIA Ta JOCTYN A0
aprymeHTiB MOXe 3[iCHIOBaTUCSA HanpsiMy 6e3 NocunaHHa Ha .args.

>>> try:
raise Exception ('spam', 'eggs')
except Exception, inst:
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print type (inst) # peanizanisa BHUHATKY
print inst.args # aprymeHTHM 36EepPEXEHO B .args

print inst # str  n[osBosigE BUBOOUTHM apI'yMEHTHU
HanpsaMmy

X, Yy = inst # getitem  po3BOJIZIE PO3HNAKOBYBaTHU
apr'yMeHTM HANIPSIMY

print 'x =', x

print 'y =', y

&lt;type 'instance'&gt;
('spam', 'eggs')
('spam', 'eggs')

X = spam

Y = €g9gs

AKLO BUHATOK Ma€ apryMeHT, TO BiH BUBOAUTLCS SIK OCTAHHA YacTuHa
("netanb") noBigoMnNeHHs Ana HeobpobneHMxX NOMUIIOK.

PinbTpKU BUHATKIB 06p06NS0OTb HE NnLle Ti NOMUIIKK, WO Biabynuncs
Be3nocepeaHbo y 65oui try, ane i Ti, Wo BUHUKAKOTb BCeEpeauHi QyHKLIN,

SIKi BUKNMKaTbCA (HaBiTb onocepeakoBaHo) i3 6rioky try. Hanpuknaga:

>>> def this fails():
x = 1/0

>>> try:
this fails ()

except ZeroDivisionError, detail:
print 'BinOysaca nomMmikKa OpM BMKOHaHH1:', detail

Bimbynacsa noMmikKa OPpM BMKOHaHH1: 1integer division or
modulo

CTBOpPEHHA BUHATKIB
TBepaXeHHA raise O03BOMAE NPOrpamicTy 3agaBaTu BUHATKU. Hanpuknaa:

>>> raise NameError, 'IllpuBiTBawm'
Traceback (most recent call last):

File "stdin;", line 1, in ?
NameError: IlpueBiTBam
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Mepwmnin aprymMeHT ans raise Ha3MBa€ BUHATOK, LLIO CTBOPHOETLCS.
HeoboB'a3koBUN Opyrmin apryMeHT € apryMeHTOM CamMOro BUHSATKY.

AKWOo NOTPIGHO NnLwe BU3HAYMUTK, Yn Byno NigHATO NOMUNKy, 6e3 noganbLuol
It 06pobKK, NpocTiwa popma TBEPAXKEHHS raise O03BOSISIE 3aHOBO MigHATU

NOMWUIIKY:

>>> try:
raise NameError, 'IllpuBiTBawm'
except NameError:
print 'TyT npomMaVHyB BMHATOK!'
raise

TyT NpoMaMHyB BUHSTOK!

Traceback (most recent call last):
File "stdin", line 2, in °?

NameError: IlpumeriTBam

BUHATKW, BU3HaYeHi KOpUCTyBaYem

[Mporpamu MOXyTb BU3HA4YaTU HOBI BUHATKM LUSISIXOM CTBOPEHHSI HOBOIO
Knacy BUHATKY. 3aranom, BUHSATKM NOBUHHI NOXOOMUTH i3 Kfacy Exception,

ﬂpﬂMO‘H1OHOC€peﬂKOBaHO.HaHpMKﬂaﬂZ

>>> class MyError (Exception) :
def init (self, value):
self.value = wvalue
def str (self):
return repr(self.value)
>>> try:
raise MyError (2*2)
except MyError, e:
print 'Bin®yBcsa M1M BMHATOK,
{{error|{{error|Beauu}}}}lmua:', e.value

Binbyeca Mim BuHATOK, {{error|{{error|Benuu}}}}mua: 4
>>> raise MyError, 'oops!'
Traceback (most recent call last):
File "stdin", line 1, in ?
main .MyError: 'oops!'
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Krnacu BUHATKIB (K i 3BUYaNHI Knacu) MOXYTb BUKOHYBaTUMYTb Oyab-LU0, ane
3aranom BOHU CTBOPKKTLCA MakCUMarnbHO NPOCTUMM | MaloTb OBMeEXeHyY
KiNbKiCTb aTpUBYTIB, ANA HagaHHS iHGopMaLiT MPo NOMUIIKY, sika MOXe
BUKOPUCTOBYBATUCS (PinbTpamu BUHATKIB. [1pn CTBOpEHHI Moayns, Wo MoXe
BiOKMHYTW Kiflbka OKpEMMUX MOMUIIOK, TPAAULINHO CTBOPIOETECA 6a3oBuI Knac
A9 BCIX BUHATKIB, BU3HAYEHUX Y LbOMY MOAYSTi, @ TaKOoX nigknac ans
CTBOPEHHSA creundivyHnX Knacis BUHATKIB O1A OKPEMUX NOMUSTOK:

class Error (Exception) :
"""BEazsoBuy KJAC OJIS BUHSTKI1B I[BEOIr'o Mmonmyyis. """
pass

class InputError (Error):
""U"ByHSTKM OJIS ITOMMJIOK BBOIY .

ATpubyTi:
expression -- Bupaz3 BBOIY, & B1nbOyjiacs MIOMMUIIKA
message) —-- MNOBI1IOMJIEHHS PO IOMUIIKY
rmrrn
def 1init (self, expression, message):
self.expression = expression
self.message = message

class TransitionError (Error) :
""'BiOKMOAETHECS IIPM HENOBBOJIEHIM 3MI1IHI CTaHY.

ATpuby T :
previous —-- [OOYATKOBMM CTaH HNEPEXONY
next —-- MNOPONOHOBAHMM HACTYIHUM CTaH
message —- [OSCHEHHSI, YOMY TaKuyi M[Nepexis] He IO3BOJIAETECS
mrrn
def 1init (self, previous, next, message):
self.previous = previous
self.next = next
self.message = message

BinbLWiCTb BUHATKIB MatOTb Ha3BK, L0 3aKiHYyOTbCs crioBom "Error", nogibHo
00 Ha3B CTaHOapPTHUX BUHATKIB.

baraTto ctaHgapTHUX MOAysiB BU3HAYatoTb CBOI BNacHi BUHATKM A4
NoBIAOMIIEHb MPO MOMUIIKM, LLIO MOXYTb BiabyTnCSa y BUSHAYEHUX HUMU
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dyHKuisgx. JoknagHiwa iHpopmauia npo knacu nogaHa B HaCTynHOMY
po3aini.

Bu3HayeHHs oumllyBanbHUX Ain

TBepaXeHHA try LWe oauH HEODOB'A3KOBUIN BNOK, KU BU3HAYaE Pi3Hi

"ounwyBanbHi" gil, Wo MarTb BUKOHATUCS 3a Byab-aknx o6cTaBuH.
Hanpuknag:

>>> try:
raise KeyboardInterrupt
finally:
print 'llpowamn, cBiTe!'

[lpoway, cmBiTe!

Traceback (most recent call last):
File "stdin", line 2, in °?

KeyboardInterrupt

Llen 3aknoyHul 610K BUKOHYETLCS HE3ANEXHO Big TOro, 4m BigbyBscs
BUHATOK y Bnoui try . AKwo BigbyBCA BUHATOK, TO BiH 3aHOBO BiKMHETbCH

nicnst BAKOHaHHSA 6510ky finally. PiHaNbHUM BNOK TaKOX BUKOHYETBLCS MpuU
BixoA4i 3 650Ky try 3a AONOMOrow TBEPLKEHb break UM return.

Koa y 3akntoyHomy 6510Li KOPpUCHUI AN 3BiflbHEHHS 30BHILLHIX pecypciB
(Takmx sk chansin 4m 3B'A3KM 3 MEPEXKEID), He3anexHo Big TOro, Yn
BUKOPUCTaHHS LMX pecypciB Byro yCrilHUM, Yu Hi.

TBepaXeHHa try NOBUMHHO MaTn abo oauH 4m Binblie 6nokiB except, abo
OaOuMH 6nok finally, ane He obuaBa pasom.

MexaHi3am cTBOpeHHS KraciB y [1anToHI goaae kKnacu 4o MOBU 3 MiHIMaribHUM
BUKOPUCTAHHAM HOBOIrO CMHTAKCUCY Ta CEMaHTUKN. BiH € cymillLwo puc, Wwo
icHytoTb Y MmoBax C++ Ta Modula-3. Ak i moayni, knacu y NanToHi He
CTBOPIOOTb abCoMOTHOro Bap'epy MiX IXHIM BUSHAYEHHSAM Ta KOPUCTYBaYeEM,
a I'PYHTYIOTLCA Ha BBIYNMBOMY MPUHLUNNI "HEBTPYYaHHA Y BUSHAYEeHHSA".
Hansaxnusiwi pucu knacis 36epiratoTb NOBHY Millb, ane: MexaHi3m
ycnagKyBaHHS KnaciB JO3BOMSIE YNCNEHHI 6a30Bi Knacu, NOXiAHUIA Krac Moxe
nepenucaTtn 6yab-aknin MeTod cBoro 6a3oBoro knacy (4v knacis), Mmetoa
MOX€E BUKINNKaTN OOQHOMMEHHUI MeToa 6a3oBoro knacy. O6'ekTn MOXyTb
MaTn Byab-aKy KiNbKiCTb NPUBATHUX OAAHUX.
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Akwo nocnyroByBaTUCA TepMiHosnorieto mou C++, TO yCi YneHu knacy
(BKMOYHO 3 YneHamu aaHux) — nyb6iyHi, a BCi YHKUIT Knacy — sipmyaribHi.
CneujianbHUX KOHCTPYKTOPIB Y/ AECTPYKTOPIB He icHye. MoaibHo 4o MoBK
Modula-3 y lNManToHi He iCHye CKOpoYeHb OS5 MOCUMNaHHs Ha YrieHn ob'ekTa i3
Noro MeToiB: PyHKLIS MeToay 3a4aeThbCA i3 ABHUM NepLUIMM apryMeHToM,
LLIO penpe3eHTye 06'eKT, KM HEABHO NepenacTbCs Npu BUKIUKY L€l
dyHkuii. MoaibHo oo mosm Smalltalk cami knacu Takox € o6'ekTamum, xo4a i B
LUMPLIOMY CeHCi: y MOBi [1anToH BCi TuNn gaHnx — o6'ekTn. Lle Bu3Havae
CEMaHTUKKY iIMNOPTYyBaHHS Ta nepenmMeHyBaHHA. Ha BiamiHy Big C++ Ta
Modula-3 BOygoBaHi TN MOXYTb BUKOPUCTOBYBaATUCA AK Ba30Bi knacu gng
CTBOPEHMX KOPUCTYBa4YeM po3LMpeHb. Takox, noaibHo oo C++, ane Ha
BiamiHy Big Modula-3, BinbLwicTe BOyaoBaHMX onepaTopis, WO MakoTb
crneujianibHUN CUHTaKCUC (apudPMeETUYHI onepaTopwu, iHAeKCcaTopu TOLLO)
MOXYTb NepeBu3HavYaTUCA B pearisauisx Knacis.

KoHTeKCcTH Ta iMeHHI POCTOPU

Mepen Tnm, SIK NOYMHATM PO3NOBIAb NPO Knacu, cnif po3noBiCTK Aewo nNpo
npasua KOHTEKCTY B MOBi [1anToH. Bu3dHayeHHs kracis NeBHUM YNHOM
BMNAIMBAKOTb HA IMEHHI NPOCTOPU | ANs Toro, Wwob NOBHICTIO PO3YMITH, LLO
BinbyBaeTbCA, NOTPIGHO PO3YMITH, SIK CamMe B3aEMOAIKTb KOHTEKCTU Ta iIMEHHI
NPOCTOPU. 3HAHHS LbOro MaTepiany TakoX KopucHe ans 6yab-aKoro
A0CBigYeHOro nporpamMicta mosu NanToH.

[NoYyHIMO 3 AEesAKUX BU3HAYEHD.

IMeHHUU pocmip — Ue NPOeKTyBaHHSA Ha3B Yy 00'ekTW. BinbLWicTb iIMEHHUX
NPOCTOPIB iIMMNSIEMEHTOBAHI AK CNOBHUKM MOBU [1anToH, Lo 3aranom 30BCiM
HernomiTHe (3a BUHATKOM e(peKTUBHOCTI BUKOHAHHA nNporpamu), ane ue Moxe
3MiHUTUCA B ManbyTHbOMY. [Mpunknagn iMeHHUX NpocTopis: B6yaoBaHi Ha3Bu
(doyHKUIT, HanNpuknag abs () , Ta BOyaoBaHi BUHATKK); rnobarnbHi Hassu

BCepeauHi Moayns; nokanbHi Ha3BW NPy BUKNUKY PYHKLUIT. B neBHOMY
pO3yMiHHi Habip aTpmbyTiB 06'ekTa TakOX YTBOPKOE iIMEHHMI NPOCTIp.
HeobxigHO 3HaTK, WO Ha3BM i3 Pi3HMX IMEHHUX NPOCTOPIB 30BCIM He
noB'aA3aHi Mixx coboto; Hanpuknag, ABa pPi3HMX MOAYMI MOXYTb BU3HAUYUTU
YHKUII0 maximize 6€3 XOOHOro PU3NKY NOMNSTYTAHHA — NPU BUKITUKY
NoTPIGHOT pyHKLIT KOpUcTyBaYi MoayniB NOBUHHI NpedikcyBaTh ii HA3BOKO
BiANOBIgHOro MOAOYyssi.

Mix iHWKM, crnoBo ampubym TyT cToCcyeTbCA Byab-SKOI HAa3BK, PO3TaLLOBaHOI
3a Kpankow — Hanpuvknag, y Bupasi z.real, real - ue aTpubyTt ob'ekta z.

CTporo Kaxy4yu, NoCuUnaHHs Ha Ha3BW BcepeanHi moaynst — ue aTpubyTuBHI
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NOCUNaHHS: y BUpasi modname . funcname, modname — Ha3Ba 06'ekTa
mMoayns i funcname - NOro atpmbyT. Y LbOMY BUNaAKy BiabyBaeTbCa npsme

NPOEKTYBAHHS MiX aTpnbytamm Moayns i BU3BHa4eHMMU B HbOMY
rnobanbHMMM Ha3BaMn: BOHWU BCi NOAINAKTb OAUH IMEHHUIA NPOCTip!
<footnote>3a BuHsATKOM ogHoro. O6'ekTn MoayriB MaldTb CEKPETHUN
aTpubyT, WO AOCTYNMHUN NLWE ONA 34NMTYBAHHS, Sk 3BeTbca _ dict | i
SIKUM NOBEPTAE CITIOBHUK, O BUKOPUCTOBYETLCA A4 iMNieMeHTauil iMeHHOro
npocTopy Moayns; Hasea __dict  — nuwe aTpubyT, 9knin He € rnobarnbHOo
Ha3Bol. O4YeBMOHO MOro BUKOPUCTaHHS NopyLlye abcTpakuio n3anHy
IMEHHOIO NPOCTOPY | TOMY MOBMHHO OBMEXYBaTUCA NULLE TaKUMN pevyamu siK
3HeBaKyBay npu nowyky nomunok.</footnote>

ATpnbyTn MOXyTb BYyTU NpU3HAYEHi 9K ANA 34MTyBaHHS, Tak i Ansa 3anucy
HOBMX BeNNYMH. OCTaHHE CTOCYETbCSA aTpmMbyTiB MOAYNIB, ANS SAKUX MOXHA
HanucaTu: "modname.the answer = 42". 3MiHHI aTpUbyTN MOXYTb

BUOAnNATUCA 3a 4ONOMOrow TBEPMKEHHST del . Hanpuknag," del
modname.the answer" BUAanuUTb aTpubyT the answer 3 06'ekTa, Ha
KU NOCUNAETbCHA Ha3Ba modname.

IMEHHI NpOCTOPU CTBOPIOKOTLCA B Pi3HUW Yac | MalOTb Pi3HY TpMBanicTb
XNTTA. IMEHHUI NpocTip BOygOBaHMX HA3B CTBOPKETLCA Mif Yac
3aBaHTa)XXEHHS iIHTeprnpeTaTopa i Hikonu He BUaansieTbcd. [[nodanbHnn
IMEHHMIN NPOCTIP MOAYNSA CTBOPKETLCA NiJ Yac 34MTYBAHHSA MOro BUSHAYEHHS
i 3aranom icHye o BUXoAy iHTepnpeTaTtopa. TBepaAXKeHHS, L0 BUKOHYOTLCS
IHTEepNpPeTaTopoM Ha HaMBULLIOMY PIiBHi (34MTaHi 3i CKpUNTa Yn BBEAEHI Y
AianoroBoMy pexumi), BBaXKatoTbCAl YaCTUHOK MOAYNSA  main |, i Taknum

YMHOM MaOTb CBil BflaCHUKM iMeHHMI NpocTip. BOéygoBaHi Ha3BM Takox
KMBITb Yy OKpEMOMY MoAyi, WO 3BeTbCA  builtin .

JTokanbHWM iIMEHHWI MPOCTIP PYHKLIT CTBOPIOETLCS Mif, Yac 11 BUKIUKY i
BUOANSETLCS NPU NOBEPHEHHI Heto pedynbTaTy abo npu 3BefeHHi Heto
BUHATKY, He0BpobreHoro y camin uin dyHkuii. (BrnacHe TepmiH "3abyBaHHS"
Kpawe Bigbusas 0u Te, WO BiabyBaeTbCca Hacnpaegi). |, 3BU4anHoO, KOXeH
PEKYPCUBHUIN BUKITUK (PYHKLIT Ma€e CBIN BACHUN iIMEHHWUI NMPOCTIp.

KoHmekcm — ue TekcTyarnbHUin perioH nporpamu, HanucaHoi Ha NanToHi, ge
IMEHHUW NPOCTIP AOCTYNHUW Hanpsamy. "docTynHuin HanpamMy" TyT O3Havae,
Lo 6esnocepeHE NOCUAHHSA Ha Ha3BY CIPUYUHAUTD 1T MOLLYK Y LIbOMY
IMEHHOMY NPOCTOPI.
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Xo4a KOHTEKCTM BU3Ha4aloTbCA CTaTUYHO, BOHU BUKOPUCTOBYHOTHCSH
ONHaMIYHO. Y Oyab-SKMA MOMEHT BUKOHAHHS NPOrpamu iCHyrTb NPUHANMHI
TPW BKNAOEHUX KOHTEKCTU 3 AOCTYMHUMWN HANpsIMy iMEHHUMW MPOCTOPaMMU:

1. BHympiwHit (3 SKOro NOYNHAETLCS NOLLYK) MICTUTL B CODI SIOKarnbHi
Ha3BW.

2. IMeHHUU rpocmip omou4yr4yux hyHKUIU, 0e NOWYK PO3NOYNHAETLCA 3
HanNBNMXKYOro OTOUYHHYOro KOHTEKCTY.

3. CepeOHil KOHTEKCT (e NPOAOBXKYETLCA NOLUYK) MICTUTb rnobanbHi
Ha3BW NOTOYHOro MOAYNSI.

4. 306HiWHIU KOHMeKcm, e noLyK 3aBepLlyeTbCsl, — Le iIMEHHUI
NpOCTIp, WO MICTUTb BOYAOBaHi Ha3BMw.

AKLio Ha3Ba 3ageknapoBaHa rnodanbHo, TO BCi NOCUIMAHHS | NpU3Ha4YeHHs
BiOyBaloTbCsH Yy cepefHbOMY KOHTEKCTI, e 30epiratoTbCs rnobanbHi Ha3Bu
mMoay”ns. B iHakwomy Bunaaky, BCi 3MiHHI, WO 3yCTpiYaloTbCAa nosa
BHYTPILUHIM KOHTEKCTOM, NPU3HAYeHi nuile A58 34NTyBaHHA.

3aranom nokarnbHU KOHTEKCT NOCUMNAETLCA Ha NOKarbHi Ha3BU
(TekcTyanbHO) NOTOYHOI (pyHKUiT. [Mo3a PyHKLIAMM NOKaNbHUN KOHTEKCT
NOCUNAETLCA HA TOM XKe IMEHHWUI NPOCTIP, WO 1 rnobanbHUN KOHTEKCT:
IMEHHMI NPOCTIp Moayns. BusHayeHHA Knacis JoAaroTh iwe OauH iMEeHHUN
NPOCTIP 40 NOKanbHOIro KOHTEKCTY.

Baxnueo ycBigOMUTY, WO KOHTEKCTN BU3HAYaOTbLCHA TEKCTyarnbHO:
rno6anbHNn KOHTEKCT OYHKLIT, BUSHAYEHOI B MOAY!i, € IMEHHUM NPOCTOPOM
LibOro MOAynN4d, He3anexHo Big TOro, 3BigKW YM 3a JOMOMOIOK SIKOro
ncesAoHiMa 11 BUKIMKaHo. 3 iHWoro 60Ky, cam noLuyk Ha3B BigOyBaeTbCS
AWNHaMIYHO, NiJ Yac BUKOHaAHHA, XO4a MOBa €BOJIOLIOHYE 40 CTaTUYHOIO
BUpiLLEHHA Ha3B nig Yac "koMninaui’™, omke He BapTO NoknagaTucs Ha
ONHaMivyHe BupileHHNA HasB! (Yxke 3apas nokasibHi 3MiHHI BUPILLYOTLCS
CTaTUYHO).

OcobnusicTio ManToHa € Te, Wo Npu3HadYeHHs 3aBxan BigdyBaloTbCs Yy
BHYTPILUHbOMY KOHTEKCTi. [1pn3HayeHHa He KonitoTb AaHi, a nuwe
NPUB'A3Y0Tb Ha3BM 00 00'eKTiB. Te came CTOCYETbCH | BUOANEHHS:
TBEPOXKEHHA "del x" BMOanse npmB'a3ky 4O x i3 IMEHHOrO NPoOCToOpYy
nokanbHOro KOHTEKCTY. HacnpaBgai Bci onepadii, Lo BU3HaYalTb HOBI Ha3BM,
BUKOPUCTOBYIOTb JTOKaSIbHUM KOHTEKCT: 30KpeMa iMnopTyBaHHSA Ta
BU3HAYEHHA PYHKLIN NPUB'A3YIOTE Ha3BY MOAYNS YM (OYHKLIT y JTOKarbHOMY
KOHTEKCTI. (TBepaXeHHs global MOXe BUKOPUCTOBYBATUCS SIK iHAMKATOP

TOro, WO AaHa 3MiHHa iCHYE Yy rnobanbHOMY KOHTEKCTI).
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[Tepruii MOTJIAL HA KJIacU

Knacu gogatoTb TpOXM HOBOIO CUHTAKCUCY, TPU HOBUX TUMNKN OB'EKTIB Ta TPOXM
HOBOI CEMaHTUKMN.

CuHTaKcMc BM3Ha4YeHHSA KnaciB
HawnnpocTiwa dpopma BU3Ha4YeHHSA Krnacy BUrnsgace Tak:

class ClassName:
TBEPIXEeHHA-1;

TBEePOXeHHA-N;

BuaHaueHHs knacis, noaibHo A0 BM3Ha4YeHb OYHKLIM (3agaHnx Yyepes
TBEPOKEHHS def ), NOBMHHI BUKOHATUCA Nepeq TUM, ik BOHU MaTUMYTb

AKMNCb edekT. (BnaHavyeHHA knacy B NPUHLMMI MOXe po3TalloByBaTUCS Y
po3ranyXeHHi TBEpKEHHSA 1if 4m BcepeauHi QyHKLT).

Ha npaktuui TBepakeHHs1 BcepeavHi Knacy 34e6inbLioro MictaTb
BU3HAYeHHA PYHKLUIW, ane W iHWi TBepKEeHHA TYT OO3BONSATLCA TAKOX —
MU MOBEPHEMOCSA [0 UbOoro nigHiwe. BusHayeHHA oyHKLIN, po3TaloBaHMX
BCEpeanHi Knacis MatoTb 0cobnmBy popMy CMUCKY apryMeHTIB, Lo
ONKTYETLCA NpaBuiaMmn BUKITMKY METOZIB, ane npo ue TakoX NTUMETbCS
aani.

[Mpw BXOAi y BUSHAYEHHS Knacy CTBOPKETLCA HOBUM IMEHHUIA NPOCTIpP, WO
BUKOPUCTOBYETLCA Y AKOCTI JTIOKaNbHOro KOHTEKCTY, TakUM YUNHOM BCi
NPU3HAYEeHHSA HOBMX BENUYUNH FIOKaNbHUM 3MIHHUM NOTPanNaTb Y LEn
HOBWIM IMEHHUI NPOCTIP. 30KpemMa BU3HAYEHHSA OYHKLIN NPUB'A3YI0TL Ha3BY
HOBOT PYHKLIT TYT.

[Micna HopManbHOro BUXOAY 3 BU3HAYEHHS Knacy (Mpy NOro 3akiH4eHHI)
CTBOPKETLCA Kr1acosul 06'ekm, Knin akTUYHO € 06OMOHKOK 3MICTY
iIMEHHOIO NPOCTOPY, CTBOPEHOIO LM BU3HAYEHHAM (NPO Knacosi 06'eKTH
NTUMETbCA B HAacTynHoMy po3agisni). [icna uboro NOHOBIOETLCHA MOYATKOBUM
NOKanbHUN KOHTEKCT (TOW, LLO iCHYBaB nepes BXO4OM 40 BU3HAYEHHS Knacy),
y SIKOMY KracoBumn 06'eKT NpUB'A3YETbLCS 40 BKa3aHOI Y 3aronosL,i
BU3HAYEeHHSA Knacy Ha3eu (y HaBeJeHoMy BULLe nNpuknagi ClassName).
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KnacoBi 00'ektn

Knacosi 06'ekTu nigTpMmytoTb ABa TUNKU onepauin: atpnbyTUBHI NOCUNaHHSA
Ta peanisauito.

AmpubymueHi rnocunaHHs BUKOPUCTOBYHOTb CTaHOAPTHUN CUHTAKCUC
aTpubyTUBHUX NocunaHb MoK MNanToH y Burnadi obj . name. [JiACHI
aTpnByTUBHI Ha3BM CKagaltTbCs 3 YCiX Ha3B, LLO iCHyBanu B iMEHHOMY
NPOCTOPI Kacy nig Yac CTBOPEHHS KracoBoro ob'ekta. Tob6To, AKLLO
BU3HAYEHHSA KIlacy BUrNs4ano Takum YNHOM:

class MyClass:
"IlpOCTEeHbKMUY NPUKJIAL KJjacy"
i = 12345
def f(self):
return 'npuweiT, csiTe'

TO MyClass.i and MyClass.f € OiINCHUMW aTPUBYTUBHUMM NOCUMNAHHAMN,

LLIO MOBEPTaKTb LifIOMMCNOBY BeNNYMHY Ta 06'ekT meToay BianoBigHO.
ATpubyTK Knacy MOXyTb TakoXX HabyBaTn HOBUX 3HAYEHD,
TO6TO MyClass.i MOXe 3MiHIOBATUCA Yepesd Npu3HayeHHsa.  doc -

TaKOX OiNCHUI aTpuOyT; BiH NOBepTae PSLOK OKYMEHTaLiT BigNoBigHOro
knacy: "lNpocTeHbku Npuknag knacy".

Peanizayis knacy BUKOPUCTOBYE HOTauito pyHKUIN. [1pocTo BaanTe cobi, wo
KnacoBuin 06'eKT - Lie 6e3napameTpoBa (PYHKLis, sika NoBepTae HOBY
pearnisauito Knacy. BignosigHo 0o HaBedeHOro BuLLe npukniany

x = MyClass ()

CTBOPIOE HOBY pearsiiaujiro Knacy i npusHadae el HOBOCTBOPEHUN 06'eKT
nokarnbHiN 3MIHHIN X .

Onepauis peanisauii ("BUKNuK" KrnacoBoro ob'ekta) CTBOPOE NyCTUI 06'EKT.
YacTo knacu cTBOpoOTb 00'EKTH i3 3a4aHMM NOYaTKOBUM CTaHOM. [ns Lboro
Krac MOXe BU3HauuTy cneuianbHuii MeTo, WO 3BeTbCcd  init (),

Hanpuknag;

def init (self):
self.data = []
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HKIJ.I,O B KinacCl BMU3Ha4€eHO MeTOo/ init () , TO BIH aBTOMaTU4YHO

BUKINNKAETBLCA NpW peanidauii HoBoro knacy. [1ns HaBeaeHoro suue
npuKnagy HoBa iHilianizoBaHa peanisadis Krnacy moxe 6yTn oTpMmaHa Tak:

x = MyClass ()

| 3Bu4anHo, MeToa _ init () ANSA BiNbLIOT 3pyYHOCTI MOXE MaTH |
aprymeHTu, Lo nepenaroTbCcs MOMY Nig Yac peanisadil knacy. Hanpuknag;:

>>> class Complex:
def 1init (self, realpart, imagpart):
self.r = realpart
self.i = imagpart

>>> x = Complex (3.0, —-4.5)
>>> x.r, x.1i
(3.0, —-4.5)

PeanizoBaHi 00'ekTn

LLlo »k moxxHa pobuTtun 3 peanizoBaHMMu ob'ekTaMn? €QMHUIA TUN onepawin,
3po3yMinui peanisoBaHnM ob'ektam — Le aTpMbyTnBHE NOCUNAaHHSA. ICHYOTb
ABa TUNW OiINCHUX aTPpMOYTUBHUX HA3B.

Mepwnn TN MOXXHaA YMOBHO HasBaTu ampubymamu QaHux, sKi
gidrogidaroms "pearizogaHuM 3MiHHUM" y mogi Smalltalk Ta "uneHam gaHmnx"
y C++. [leknapyBatu atpubyTtn gaHmx HenoTpibHo; noaibHO A0 NoKanbHUX
3MiHHMX BOHW MOYMHAOTbL ICHYBaTW Mpu NnepLuomMy npusHadeHHi. Hanpuknag,
AKWO x € peanisauieto BuwesragaHoro knacy MyClass, To el IMaToOK

KOOy BUBeIe BeJMUMHY 16 1 He 3aJMIMTbL Bl Hel XOIHOIO

cninoy:

x.counter = 1

while x.counter &lt; 10:
xX.counter = x.counter * 2

print x.counter
del x.counter

Opyrui Tmn atpubyTUBHOIO NOCUMNAaHHS, 3pO3yMiNivi peanizoBaHnm ob'ektam
- ue memoou. MeTog — e NpocTo pyHKUis, Wo "HanexuTb" ob'ekty. (Y
[ManToHI TepMiH "MeToa" BXMBAETLCA HE N1LLE MO BiAHOLLEHHIO 00
peani3auin Knacis: iHWIi TUNK 06'eKTIB MOXYTb TaKOX MaTtn Metoan. 30Kpema,
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CMUCKOBI 00'EKTM MaloTb METOAM ANSA A0JaBaHHA, BUAANEHHS, BCTaBKU,
copTyBaHHSA Towo. OgHaK y LbOMYy po3aini TepMiH "MeToa" BXMBATUMETLCS
BUHATKOBO AJS151 NO3HAYeHHSA 00'eKkTiB peanidoBaHnX Knacis, sKLWO He
3a3Ha4vyeHo iHakKLwe).

[incHi Ha3Bn MeToaiB peani3oBaHux 06'ekTiB 3anexaTb Bif BigNOBIgHOroO
Knacy. 3a BU3Ha4YeHHAM yci aTpubyTn Knacy, ki € (BU3Ha4YeHUMun
KopuctyBadem) ob'ektamum oyHKLiA, BU3HAYaOTb BigMNOBIAHI MeToaun
peanizoBaHux 06'ekTiB. 30KpemMa, x.f — Le OiINCHe NoCunaHHs MeTtoay,

TOMY WO MyClass.f — (pyHKUidA, ane x.1i - Hi, TOMy WO MyClass.i He €
dyHKuUieto. Ane x.f - He Te came, Wo U MyClass.f -- ue o6'ekm memody,

a He PyHKu;T.

O0'ekTn metoaiB
3asBuyan BUKNUK MeToay BiaOyBaeTbCs Bigpasy:

x.1 ()

[ns Haworo npuknaay ue noBepHe psgok 'mpusiT, ceitTe'. Ane BUKIKUK
MeTOo4Yy B MOMEHT NOCUSIaHHSA Ha HbOro He € 0BOB'A3KOBUM: SKLWLO x . f —

00'eKT MeToay, TO BiH Moxe ByTn 30epeXeHni i BUKITMKaHWI Ni3Hille.
Hanpuknag;:

xf = x.f
while True:
print xf ()

BMBOONTUME "npmeiT, ceiTe" OO KIHUS CBITY.

LLlo >k HacnpaBai BiabyBaeTbCa Npu BUKIMKY MeToay? MoXnuBo BU NOMITUNN,
Wwo x.f () 6yno BMKNMKaHO 6e3 3a3Ha4YeHOro y BU3Ha4YeHHi aprymeHTy. Lo

X Tpanunoca? Agxe BigomMo, Wwo NMNanToH CTBOPKOE BUHATOK, KONKU OYHKLIA,
sika noTpebye apryMeHTy, BUKIMKAETbLCS 6€3 HbOro, HaBITb SIKLLO TOW
aprymeHT Hacrnpasii He BUKOPUCTOBYETLCS. ..

MoxxnnBeo BM BXe Braganu BianoBiab: 0CO6GMBOK PUCO0 METOAIB € Te, Lo
BiANOBIgHMIM O6'EKT NepenaeTbCs Yepes nepunm apryMeHT dyHkuii. Ong
HaLloro nNpuknagy x.f () NOBHICTIO ekBiBaneHTHe MyClass. f (x) .
3aranom BUKNUK MeToay 3i CMMCKOM Yy N apryMeHTIB BiANOBIgA€E BUKIUKY
BiANOBIOHOI OYHKLIT 3i CMCKOM, LLIO CTBOPKETLCSA A04aBaHHAM 06'ekTa
MeToay nepeq nepwum apryMmeHTom.
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AKLLO BaM LLe He 30BCIiM 3p03yMifo, siK NpautoloTb MeToAu, BUCBITNEHHS
OKpeMUX geTtarnen iMnnemMeHTaulii MoXe el NPOsSICHUTK cTaH peden. Npn
nocunaHHi Ha aTpubyT peanisauii, Wo He € aTpnbyToMm gaHuX, BiabyBaeTbCs
NOLUYK Y BiANOBIAHOMY Knaci. AKLWOo Ha3Ba no3Havae AincHUKM aTpudyT Knacy,
LLIO € (PYHKLiHUM 06'EKTOM, TO CTBOPIOETHCA 0B'EKT MEeTOAY LUMSIXOM
3anakoByBaHHs (MOMHTepa) peanidoBaHoro ob'ekta Ta 06'ekTa OyHKLUIT B
eanHomMy abcTtpakTtHoMy 06'ekTi, Wo i € 06'ekToM meToay. [Npu BUKINKY
ob'ekTa MeToay 3i CMUCKOM aprymMeHTiB, BiH 3HOBY PO3MNakoBYETLCH i HOBUN
CMNCOK aprymMeHTIiB CTBOPHOETLCA i3 peanidoBaHoro o6'ekta i no4aTkoBOro
CMNCKY apryMeHTiB, Micns Yoro 06'eKT QoyHKLUiT BUKITMKAETLCA 3 HOBUM
CMNCKOM apryMeHTIB.

Kitacu

BunagkoBi 3ayBaXKeHHs

ATpnbyTn faHmMx nepekpuBaroTb OgHONMEHHI aTpmbyTn meToais. LLo6
3anobirtTn BMNagkoBuM KOHAoMIKTaM Has3B, L0 MOXYTb NPU3BECTM 40
npobnem, ski 6yae 4OCUTb BaXKKO BigHANTW Y BEMUKUX Nporpamax, rapHo
iAE€E0 € BUKOPUCTAHHA NEBHNX KOHBEHLIN, LLIO AONOMOXYTb MiHIMi3yBaTuH
PU3NK TaKMX 3ITKHEHb. TakMMmM KOHBEHLIAMU MOXe BYTU BXMBaAHHSA BENUKOI
nitepun y HasBax meTogais, npedikcauia Ha3B aTpudyTiB gaHUX (MOXINBO 3a
O0MNOMOTOH JIULLIE HUXHBOT PUCKM), BUKOPUCTaAHHA i€CriB Y Ha3Bax MeToiB
Ta IMEHHUKIB Yy aTpubyTax aHnX TOLLO.

[MocunaHHa Ha aTpMbyTn AaHUX MOXe PobUTUCA 9K MeTodaMM TaKk i
3BMYanHUMn kopuctyBadamu ("knieHtamn") ob'ekta. IHWMMK crioBamu, Kracu
He npuaaTHi Ansg iMnnemMeHTauii YNCTUX abCTpakTHUX TUNIB AaHuX. binblwe
TOro, y NanToHi Hemae HI4oro, WO YMOXITMBIOE NPUXOBYBAHHA JAaHUX — BCE
6asyeTbca nuwe Ha koHBeHUisX. (3 iHworo 60Ky, imnnemeHTadis MNanTtoHa,
HanucaHa Ha C, MoXe NOBHICTIO NpMXoBaTK AeTani i KOHTponBaTK AOCTY
00 06'eKTiB AKLO Take NOTPIBHO; Lie MOXe BUKOPUCTOBYBATUCS
pO3LWMPEHHAMU [1arnToHa, HanncaHumm Ha C).

KnieHTn NoBMHHI BMKOpPUCTOBYBaTK aTpmnbyTn AaHux obepexHo — 60 BOHU
MOXYTb BMMNagKoOBO 3pyMHYyBaTW HE3MiHHI BENMMYNHU METOAIB, HACTYNMBLUM Ha
iXHi aTpnbyTn aaHux. KnieHTn MOXyTb TakoX AogaBaTu BnacHi atpudytn
OaHUX A0 peanisauii o6'ekTa, He NOpPYLUYHYM NMPpU LibOMY LiNiCHOCTI MeToais,
AKLLO NPU LbOMY YHUKHYTO KOHQOMIKTY Ha3B (3HOBY X Taku: BUKOPUCTAHHS
IMEHHMX KOHBEHLiN MOXXe 0beperTtu Big ronoBHOro 60o).

BcepeauvHi meToaiB ckopoveHe NocunaHHsa Ha atpnbyTy AaHuX (SK i Ha iHLWi
METOAM) HEMOXIIMBE. AK Ha MeHe, TO Lie 3Ha4YHO NoKpaLllye YMTabenbHiCTb
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MEeTOAIB Yyepes Te, Lo Nnpu nepernagi kKogy MeToay HEMOXITMBO nepensyTtaTu
nokarbHi Ta peani3oBaHi 3MiHHi.

3asBuyan nepLumin aprymeHT Metoay 3BeTbcs self. Lle nuwe Tpaguuis:
HasBa self He Mae€ XXOLHOro 3Ha4yeHHs B MoOBI [TanToH. [pn ubomy cnig

3ayBaXkuUTWn, WO BIACTYN Bif L€l KOHBEHLIT MOXe YCKMagHUTU YUTaHHSA Koay
IHLWMMK Nporpamictamu. TakoxX LISTKOM MOXIUBO, LLIO KONUCh Oyae CTBOPEHO
cneuianbHUM nepernggay Knacis, Wo 3Ha4YHOK MIpPOK0 MOKNagaTUMETbLCA Ha
LIKO KOHBEHLIitO.

Byab-aknin 06'eKT pyHKUIT, WO € aTpubyTOM Knacy, BU3Ha4dae MeToz Ans
peanisauii BignosigHoro knacy. Npu ubomy yHKLiA He NOBMHHA
3HaxoguTMCA BCEPEOMHI LibOro Knacy TekcTyarbHO: Npu3HavyeHHsa ob'ekta
doyHKUIT NoKanbHin 3MIHHIN TakoX cripautoe. Hanpuknaa:

# OVHKII1IS, BMBHAUEHA I103a KJIACOM
def f1 (self, x, Vy):
return min (x, xtVy)

class C:
f = f1l
def g(self):
return 'Bcim npuBiT!'
h =g

Taknm 4ymHOM £, g Ta h - BCi € aTpubyTamm knacy C, L0 No3HaYalTb
doyHKLiNHI 06'eKTH, | BiANOBIAHO BOHM BCi € MeTO4aMM peanisadin C -- npu
4YOMY h — MOBHICTIO TOTOXHIN g. Cnig 3ayBaxuTw, WO nogibHa npakTuka
3a3Buyai nue 3bmBae 3 NaHTENUKy Yntada nporpamMu.

OpHi MmeToan MOXYTb BMKNIMKATM OAMH OL4HOMO 3a AOMOMOroK aTpubyTiB
MeToniB aprymMeHTy self:

class Bag:

def init (self):
self.data = []

def add(self, x):
self.data.append (x)

def addtwice(self, Xx):
self.add (x)
self.add (x)
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MeToam, Tak caMo SK i 3BUYanHi pyHKUiT, MOXYTb nocunaTucs Ha rrnobanbHi
Ha3BW. [NobarnbHMN KOHTEKCT, acouioBaHUM 3 METO40M, — L& MOoAYynb, e
3HaxoanTbCA BU3HaYeHHs knacy. (Cam xe Knac HiKofim He BUKOPUCTOBYETLCS
AK rnobanbHUM KOHTEKCT!). Xo4ya BUKOPUCTAHHSA rnobanbHUX JaHnX
BCepeavHi MeToay He YacTo Moxe ByTn BunpaBsagaHe, icHye 6baraTo
NeriTmMHUX MOTUBIB NS BUKOPUCTAHHS rnobanbHOro KOHTEKCTY: nepLu 3a
BCe, (OYHKLiI Ta Moayri iMnopToBaHi B rnobanbHUii KOHTEKCT MOXYTb
BUKOPUCTOBYBATUCA MeTogamu. YacTo knac, Wo MIiCTUTb B cobi MeToA, cam
BU3HAYEHUN Y LIbOMY rnobanbHOMY KOHTEKCTI, a B HACTYNHOMY po3aifii My
nobaymMmo 1 iHWi MOTUBK, Yepes AKi MeTo NoTpebye NocnaHHA Ha BracHUi
knac!

CnapkoBicTtb

3BuyanHo, 6e3 cnagkoBOCTI LSt puca MoBM He morna 6 HasmBaTucs "knacom".
CWHTaKcuc noxigHoro Kracy Burnsgae Tak:

class DerivedClassName (BaseClassName) : #
IoxingHumKnac (KiracOcHoBAE)
TBEPIXEHHS—1;

TBEPIOXeHHA-N;

HasBa BaseClassName MNOBMHHA 6yTI/1 BU3HAYE€Ha B KOHTEKCTI, L0 MICTUTb

BU3HAYEHHSA NOXIAHOMo Kracy. 3amMiCTb Ha3BM Kinacy-OCHOBM MOXHa BXUBaTu
Bupas. Lle kopncHo, Konu Krnac BU3Ha4YeHo B iHLLOMY MOAYIi:

class DerivedClassName (modname.BaseClassName) :

BuKkoHaHHSA BU3Ha4YeHHs NOXigHOro Knacy BiabyBaeTbCs Tak camo, sK i Ans
Knacy-ocHoBMW. [Npun KOHCTPYKLUIT KnacoBoro 06'ekTa Kknac-ocHoBa
3anam'atoByeTbCs. Lle BUKOPUCTOBYETHCS NPU BUPILLEHHI aTpUBYyTUBHUX
nocunaHb: AKLWO NOTPIOHMIA aTpUBYT HE 3HANAEHO B Knaci, TO MNOLUYK
NPOAOBXYETLCA B KIaci-OCHOBI. Lle npaBuno 3aCTOCOBYETLCA PEKYPCUBHO,
SIKLLLO KJlac-OCHOBa € MOXigHWM Bif, IKOroCb iHLLIOMO Knacy.

Peanisauia noxigHoro knacy He Mae B cobi Hi4Yoro

ocobnmeoro: DerivedClassName () CTBOPKE HOBY pearisayito Knacy.
[MocnaHHA Ha MeToAMn BUPILWYOTLCS TakKMM YMHOM: BiZANOBIAHUW KNacoBUiA
aTpubyT LUYyKaETbCA B NOXiAHOMY Knaci i, aKWwo HeobxigHO, BHU3 MO naHuory
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KraciB-OCHOB; MOCUMNAaHHA Ha MeTo € AINCHUM, AKLO 3HAWAEHO BigMNOBIAHNN
dYHKLINHUIN O6'EKT.

[MoxigHi Knacu MoXyTb NEPEBU3HAYNTM METOAM CBOIX KNaciB-oCHOB. OCKinbKu
MeTOAM He MaloTb cneLianbHUX MPUBINEIB NPU BUKIKUKY IHLUMX METOLIB CBOro
o0'ekTa, MeToq Knacy-oCHOBM, LLIO BUKITMKAE IHLUWIA METO, BU3HAYEHUN Y
TOMY XX CaMOMY KI1aci-OCHOBI, MOXe HaTOMICTb BMKINNKaATKU METOZ, NOXiAHOro
Knacy, wo nepesusHadyae noro. ([nsa nporpamictis moBu C++ yci metoam
[ManToHa MOXYTb BBaXKaTuUCA BipTyanbHUMK (virtual).

[NepeBn3Ha4YeHHs MeToay NOXIAHOro Kracy MoXe BUKOPUCTOBYBATUCS He
CTINbKW ONK 3aMiHK, SK ONA pO3LWKMpPEHHS oaHoOMMeHHoro metoay. Metoa
KIlacy-OCHOBU Ay»Xe NMPOCTO BUKIMKATU HaNpsmy:
"HaspaKiiacyOcHoBM.HassaMerony (nocunaduaHalauumKiacce,

apryMeHTHr) ". [HKONKU LIe KOPUCHO | ANs KNieHTiB. (3ayBaxTe, WO Lie npautoe

nuwe ToAi, KONu Knac-ocHoBa BU3Ha4YeHUn B rnobaribHOMY KOHTEKCTi Yu
HanpsMy iIMMOPTYETLCA B HLOTO).

MHo)XuHHa crnadkosicmpe

[ManToH niaTpumMmye obmexeHy popmMy MHOXUHHOI CnagkoBOCTi. BU3Ha4yeHHs
Knacy 3 Kiflbkoma Krnacamu-OCHOBaMu BUrMsa4ae Tak:

class DerivedClassName (Basel, Base?2, Base3): #
[oxinguumKnac (OcuoBal, OcHoBaZ, OcHoBal3) :
TBEPIXEHHSI— 1

TBepIXxeHHA-N

€anHe nNpaBuno, Wo notpebye NoOACHEeHHS — Le BUPILEHHS aTpUBYTUBHUX
nocunaxb. Nowyk BiabyBaeTbCs B rMMbuHy 3niBa Hanpaso. To6To, AKLLO
aTpubyT He 3HanaeHo B NoxigHOMY Knaci (DerivedClassName ), NOWYK

NPOAOBXYETLCA Y KNnaci Basel, a NOTIM (PEKYPCUBHO) B Kriacax-
OCHOBax Basel . B pasi, AKWO MOro TyT He 3HanuaeHo, NoLUyK
NPOAOBXYBaTUMETLCA Y Base?2 i T.A4.

(ns gekoro NoLwyk B LWMPUHY -- TOBTO MOLWYK Y Base2 Ta Base3 nepepq
KnacaMmmn-ocHoBamun Basel -- Burnsgae 6inbw npmpogHim. OgHak ue
notpebysano 6 3HaHHSA, YN NEBHUM aTpPUOYT KNacy Basel BU3HAYEHUN came
B HbOMY Y1 B OAHOMY 3 MOrO KraciB-OCHOB, Nneped TUM SiK BUSHAUYUTU
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Hacnigku KOHMNIKTIB Ha3B 3 aTpubyTamu knacy Base?2 . [lowyk y rmmbuHy He
PO3pPI3HAE MK NPAMUMM Ta ycrnagkoBaHUMKM aTpubyTamn Basel).

3po3ymino, Wwo 6e3zacTepexHe BUKOPUCTAHHS MHOXWUHHOT CNagKkoBOCTI MOXe
XaxrMBO YCKNagHUTU YTPUMaHHSA Kogy, 0cobnuBo 3 ornagy Ha Te, Wwo Ans
YHUKHEHHSA KOHJNIKTIB Ha3B [1aTOH NoknagaeTbCa BUKITIOYHO Ha KOHBEHLLT.
[obpe Bigoma npobrnema MHOXWHHOI CaKOBOCTI — KOMNK Kriac NOXOAuUTb i3
OBOX Kracis, siKi MatoTb TOM caMUi Knac-ocHoBy. Lo npu ubomy
BiAByBaeTbCA — 3P0O3YMITU HEBAXKO (peanisauist MaTume €anHy Konito
"peanizoBaHuX 3MiHHUX" Yn aTpUBYTIB AaHMX, LLO BUKOPUCTOBYIOTLCS
CMiSIlbHUM KIacoM-OCHOBOI0), ane He 3p03yMifio Y/ Taka CeMaHTUuKa € OiiCHO
KOPUCHOIO.

MpuBaTHi 3MiHHI

IcHye obmexeHa nigTpumKa ans npuBaTHUX igeHTudikaTopis knacis. byab-
AKUN iOeHTUdIKaTop, WO Mae PopMy  spam (MiHIMyM ABi HWKHI PUCKM Ha
novaTky i MakCMMyM OHa B KiHLi) TEKCTyarlbHO 3aMiHIOETbCS

Ha classname spam, fjle classname - Ha3Ba NOTOYHOrO Kracy, 3 AKol

Oyno BnganeHo novaTKkoBi HMKHI puckK. Lle pobutbes 6e3BigHOCHO A0
CYHTaKCUYHOI No3uuil igeHTudikatopa, To6TO BiH MOXe BUKOPUCTOBYBATUCH
ANa BU3HAYEHHS npuBaTHUX peani3auin, KnacoBmx 3MiHHUX, METOAIB Ta
rnobanbHUX Ha3B, HaBiTb AN4 36epiraHHA peani3oBaHUX 3MiHHUX, MPUBATHUX
OS5 UbOro Knacy B peanisauiax iHwux knacis. CKopoyeHHA Moxe BigbyTtumcs,
SIKLLIO HOBOYTBOPEHA Ha3Ba foBLua 3a 255 cumsoniB. No3a knacamu (abo
SIKLWO Ha3Ba Kracy CKnagaeTbCs NULE 3 HMXKHIX PUCOK) XXOOHUX NEPETBOPEHD
Ha3BuM He BiabyBaeTbCS.

TpaHcdopmalia Ha3B Hagae Knacam NPOCTUIN Crnocid BU3HAYEHHS
"npuBaTHUX" peanizoBaHnx 3MiHHMX Ta MeTogiB 6e3 3amBmx TypboT Woao
pearnizoBaHUX 3MiHHUX, BUSHAYEHUX Y MOXIOHUX Knacax, YM 3MiHu
pearnizoBaHUX 3MIHHUX NO3a MexaMu Kracy. 3ayBaxTe, WO npasuna 3amMiHun
Ha3B CTBOPEHi Hacamnepen Ana YHUKHEHHS HENPUEMHUX BUNAAKIB; arne npu
BGakaHHi HacTMpnuBa gylua BCe O4HO 3MOXe 34nTaTi abo 3MIHUTU 3MiHHY,
LLIO BBaXXa€eTbCA NpMBaTHOW. B okpemux Bunagkax (Hanpuknag, npy pospobui
3HEeBaKyBaya) Le HaBiTb MOXe BYTM KOPUCHUM, LLO | € OQHIEI 3 MPUYMH
YOMY LS Oipodka we 1 Ooci He 3a4mHeHa. (Baga: npu yTBOPEHHI NOXigHOro
Knacy 3 Ti€r XX Ha3BOH, LLIO W Krnac-OCHOBA CTae MOXITMBMM AOCTYN A4S
NPUBATHUX 3MiHHUX KNacy-OCHOBMW).

3ayBaxTe, Npun nepeadi kogy
yepes exec, eval () UM evalfile () Ha3Ba BUKIIMKAKYOro Knacy He
BBa)XaeTbCHA NOTOYHOW. Lle noaibHo Ao TBepaXeHHs global, edekT aii
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SIKOro TaKoX 0BMEXyeTbCS KO4OM, Lo 6yB OCTYMHMM Y MOMEHT KOMMINAUT y
nocnigoBHicTb 6anTiB. Lle X obMexXeHHSA CTOCYETbCS
I getattr (), setattr () Ta delattr (), a TAaKOX NPSAMOro NOCUNaHHi

Ha dict .

Pi3He

IHKONIM KOPUCHO MaTK TN gaHux noaibHum oo "record" mosu Pascal' un
"struct mosu C, wo 3ninsoe OOKynu Kirlbka Ha3gaHUuXx 0OUHUUb OaHUX.
Lle 4ynoBO BMXOANTb 3a AONOMOIOK NYCTOro BU3HAYEHHS Knacy:

class Employee:
pass

john = Employee () # CTBOpuMTM HOBOI'O pobOI1THMKA

# I BanoBHMUTHM MOI'O BI1OMIOBI1IHMMM IOaHMMHA
john.name = 'IBaH IBaHUYEHKO'

john.dept = 'komn. sabopaTopiga’
john.salary = 1000

AKWOo NeBHUIN KO O4ikye 0CcOBnMBOro abCTpakTHOro TNy AaHux, TO LbOMY
Ko4y MOXHa 3BUYaNHO nepeaaTtu Knac, Lo HaTOMICTb iMITYye MEeTOau TOro
TMNY aaHux. Hanpuknag, akwo Bn maete oyHKUito, WO doopMaTye NeBHi AaHi,
OTpPMMaHi i3 pannoBoro ob'ekta, BU MOXeTe BU3HAYMTKM Knac i3

MeTodaMn read () Ta readline (), WO 3aMiCTb LibOro OTPUMYE OaHi i3

psagkoBoro 0ydepa, i nepegatv NOro y SSIKOCTi apryMeHTy.

OG'ekTn peanisoBaHMX METOAIB TAKOX MaloTb atpubyTn: m.im self -
06'ekT, MeToA AKOro € peanisaui€to, i m.im func — 06'eKT QYHKLUIT, WO
BiANOBIgae ubOMy MeToAaY.

BUHATKM Tex Knacu

BusHauyeHi kopuctyBayeM BUHATKM — TaKOX Kriacu. BUKopucTaHHA Lboro
MeXaHi3My [O3BOSISiE CTBOPOBATM PO3LUNPIOBaHI iepapxil Knacis.

ICHYtOTb ABi AIMCHI (CeMaHTUYHI) dopMU TBEPIKEHDb MIOHATTA BUHATKIB:

raise Class, instance # raise Kimac, peasizaiis

raise instance # raise peasizaiisg
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Y nepuwin popmi, instance nNoBuHHaA ByTU peani3auieto knacy Class abo
IHLIOro Knacy, wo noxoauTb Big Hboro. [lpyra dgpopma — ue CKOpOYeHHS OSIS:

raise instance. <class , instance

Knac, postaluoBaHuu y TBepAKeHHi except, € CyMICHUM i3 BUHATKOM, SKLLO
obuaBa HanexaTb 40 OAHOro Kracy, abo AKLLO LeK Krac € KNacoM-0CHOBO
BUHATKY (ane He HaBnaku — NOXiAHWI Knac BcepeaunHi TBepaKeHHs except
He € CYMICHUMM i3 KIacoOM-OCHOBO). 30KpeMa, NofgaHun HUKYe KoL BuBeae
B, C, D y BkazaHOMY MOpsiaKy:

class B:
pass
class C(B):
pass
class D(C) :
pass

for ¢ in [B, C, D]:
try:
raise c ()
except D:
print "D"
except C:
print "C"
except B:
print "B"

3ayBaxTe, L0 9K TBEPOKEHHA except Oynu posTalloBaHi y 3BOPOTHOMY
nopsaky (3 "except B" Ha noyaTky), TO BMBIA Burnggas 6u B, B, B —
HaunnepLue TBEPAKEHHA except BiAINbLTPYBaANo 6 yci BUHATKMN.

[Mpwn BMBOAI NOBILOMIEHHS MPO NOMUIIKY 3CepeNHN HEMO3HAYEHOro
BUHATKY, O € KNacoMm, cnovaTky BUBOOUTLCS Ha3Ba Knacy, NoTiM ABOKparika
i Npo6in, i BpewTi-pewT peani3auis, nepeeeaeHa B psiaok 3a A0NOMOror
BOyZoBaHOI PyHKUiT str () .

ITepaTopu

Bu BXxe HaneBHO NOMITUNK, WO BinbLiCTb CKNageHux 06'eKTiB MOXYTb
BXMBATUCS Y LMKNIYHUX KOHCTPYKLIisIX Ta 06pobnatmncsa 3a 4ONOMOroro
TBEPOXKEHHS for:
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for element in [1, 2, 3]:
print element

for element in (1, 2, 3):
print element

for key in {'one':1l, 'two':2}:
print key

for char in "123":
print char

for line in open("myfile.txt"):
print line

Takun cTnb JOCTYNy A0 eNeMEHTIB € YACTUM, CTUCTIUM i 3pYYHUM.
BukopucTtaHHs iTepaTopiB HanoBHIOE | 06'eaHye Moy ManToH. No3a
Kynicamu TBepIXKeHHA for BUKITMKAE (PYHKUIIO iter () ANS CKNageHoro

o0'ekTa, aka noBepTae 0b'eKkT-iTepaTop, AKNN B CBOKO Yepry Mae
MeTo next () , LLO Hagae NOCNiIgOBHUA SOCTYN 4O efIeMEHTIB CKIlageHoro

ob'ekta. Konn eneMeHTH 3akiHYyl0TbCSA, next () Bigkngae
BUHATOK StopIlteration, KM NOBIZOMASE NPO 3aKiHYeHHA uukny. Llen
npuknag, incTpye, sk Bce e BigbyBaeTbC:

>>> 3 = 'abcg'
>>> it = i1ter(s)
>>> it

iterator object at 0x00A1DB50
>>> it.next ()
lal
>>> it.next ()
lbl
>>> it.next ()
lcl
>>> it.next ()

Traceback (most recent call last):
File "pyshell#6", line 1, in -toplevel-
it.next ()
StopIteration

3aBOsKM LIbOMY MexaHi3amy AOCUTb Nerko AoaaTun BNacTUBOCTI iTepaTtopa
BalnMm knacam. [ing uboro cnig BU3HauutM Metoq  iter (), WO
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noseptae 06'eKT 3 METOAOM next () . AKWO cam Knac Bu3Ha4vae

MeTod next (), TO _iter_ () MOXe NPOCTO NMNOBEPHYTU self:

>>> class Reverse:

# kyac 3BopoTHMMIIOPSIOK

"ITepaTop IOJj4 OOPOOKM MHNOCJI1OOBHOCT1 B 3BOPOTHOMY

nopanoky"
def

def

def

>>> for

__1init (self, data):
self.data = data
self.index = len (data)
__iter (self):
return self
next (self) :
if self.index == 0:

raise StopIteration
self.index = self.index — 1
return self.data[self.index]

char in Reverse('spam') :

print char

w oo 3

MeHepaTopu

"eHepaTopu — ue NPOCTUN | NOTYXXHUM IHCTPYMEHT NS CTBOPEHHSA
iTepaTopiB. BoHN BUrnagawTb AK 3BUYanHi YHKLIT, ane BUKOPUCTOBYIOTb
TBEPOXEHHA yield AN NOBEPHEHHSA JaHuX. KOXHOro pasy Konu
BUKINUKAETBLCA next () , reHepaTop NPOAOBXYE LUKIT TaMm, A€ BiH BOCTAHHE
3ynyHMBCSA (BiH NamMm'dTae BCi BENMUYMHU, @ TAKOX OCTaHHE BUKOHaHe
TBEepOKEeHHS). HacTynHUM npuknag nokasye HackinbKn NpocTo MOXYTb
CTBOPKOBATUCH reHepaTopu:

>>> def

>>> for

reverse (data) :

for index in range(len(data)-1,

yield data[index]

char in reverse('golf'):
print char
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Q O H Hh

Byab-L10 3 TOro, Wo MoXHa 3pobuTn 3 reHepaTopamMm, MOXHa TakoX 3poduTu
i 3 KrTacoBUMM iTepaTopamMu, Npo SKi NLWNoca B nonepegHboMy po3gini.
KomMnakTHICTb reHepaTopiB 4OCAraeTbCA 3a 4OMOMOro0 aBToMaTU4HOro
BUKIUKY MeTOAIB  iter () Ta next().

|[HLWOO BaXXNIMBOK PUCOLO € Te, WO JToKasribHi 3MiHHI | CTaHU BUKOHAHHSA
aBTOMaTMYHO 30epiratnTbCs MiXK BUKIMKaMW. 3aBOsKU LibOMY dOYHKLT
BUrNAL4aTb HabaraTo YMCTiWe aHiK TOAl, KON BUKOPUCTOBYIOTLCS KIaCoBi
3MiHHI self.index Ta self.data.

OkpiM aBTOMaTMYHOro CTBOPEHHS METOLIB Ta 36epeXXeHHs1 CTaHy nporpamu
No 3aKiHYEeHHi LMKy reHepaTtopn aBTOMaTU4HO
BUKIIMKaKTb Stoplteration. Bce ue pa3om B3dTe JO3BOSISE CTBOPHOBATH

iTepaTtopu 3 TiEl X NPOCTOTOKO LLO | 3BUYaMHI PYHKLT.

FeHepaToOpHi BUpasu

OkpeMi NpocCTi reHepaTopy MOXHa 3ako4yBaTu B KOPOTKiM hopMi y BUNAA,
BMpasiB, BUKOPUCTOBYHOUM CUHTAKCUC, NOAIOHMA 0O CTBOPEHHS CMUCKIB, ane 3
HaniBKPYrnnmMmn gy>XKaMmun 3amicTb KBagpaTHuX. Lli Bupas3un npusHadeHi gng
CUTyauin, KOfv reHepaTopu Bigpasy BUKOPUCTOBYHOTLCH OTOYYHOYOKO
dyHkKUieto. [eHepaTopHi BUpa3un B6inbll KOMMNAKTHI, ane MeHLW yHiBepcanbHi
NMOPIBHAHO 3 MOBHUMW BU3HAYEHHAMW reHepaTopiB, a TakoX NOBOAATLCH
Kpalle no BiAHOLLEHHIO 40 Nam'sTi KOMM'loTepa aHiXk ekBiBaneHTHi CrUCKOBI
KOHCTPYKLU,IT.

Mpuknagu:

>>> sum(i*i for i in range (10)) # cyma KBaOgpaTiB
285

>>> xvec = [10, 20, 30]

>>> yvec = [7, 5, 3]

>>> sum(x'y for x,y in zip(xvec, yvec)) # ckaJgapHuUn
OOOYTOK

260
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>>> from math import pi, sin

>>> # T7abyMid CHUHYCIB:

>>> sine table = dict((x, sin(x'pi/180)) for x in

range (0, 91))

>>> # CHMCOK CJIOBOQOPM:

>>> unique words = set(word for line in page for word
in line.split())

>>> # nepum 3 HAMKPAIMX :
>>> valedictorian = max((student.gpa, student.name) for
student in graduates)

>>> data = 'golf'
>>> list(data[i] for i in range(len(data)-1,-1,-1))
['f', 'l', 'O', 'gl]

IHTEepdeiic onepalliiiHoi cucreMu

Mopaynb os MICTUTb (PYHKUIT B3aemMogii 3 onepauiHO CUCTEMOIO:

>>> import os

>>> os.system('time 0:02")

0

>>> os.getcwd () # I[IoBepTae HNOTOUHY pPOOOUY IUPEKTOPI
"C:\\Python24"

>>> os.chdir('/server/accesslogs')

Mam'aTanTe, Wo cnig BukopuctoByBaTth " import os" 3aMicTb " from os
import *". Lle go3Bonutb 3anobirtm nepekpmBaHHiO BOyaoBaHO
dyHKUIT open () QPYHKUIE os.open () , AKa Mae 30BCIM iHLLE
NPU3HaYeHHS.

B6ygoBaHi pyHKUiT dir () Ta help () € AyXe KOPUCHUMU ONA OTPUMaHHS
A0NOMOrv Npy poboTi 3 TaKUMW BENUKUMU MOAYISIMU SIK OS -

>>> import os

>>> dir (os) # moBepTae COMCOK yYyClx QYHKII1M MOIYJIS

>>> help(os) # noBepTae 1IHCTPYKI[1ID CTBOPEHY 30MPAHHSM IO
Kynu PSOK1IB OOKYMEHTAI[ll MOIYJIS
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[na woaeHHux notpeb, nos'asaHux 3 hannamm Ta ANPEKTOPIIMH,
MoAynb shutil Hagae iHTepdenc Bifbll BUCOKOrO PiBHS, LLIO CApOLLYE

nporpamyBaHHS:

>>> import shutil

>>> shutil.copyfile('data.db', 'archive.db') # komimBaHHS
>>> shutil.move ('/build/executables', 'installdir') #
rnepeMimeHHs

[ITa6s10HM po3mIupeHHs (PailyloBUX HA3B

Moayrnb glob MICTUTb OYHKLIIO, LLLO JO3BONSE CTBOPHOBATU CNNCKK (hbannis
3a 40NOMOroo WabrioHIB pO3LUIMPEHHS, 3aCTOCOBAHUX A0 OUPEKTOPIN:

>>> import glob
>>> glob.glob('*.py"')
['primes.py', 'random.py', 'quote.py']

ApPryMeHTH KOMaHTHOTO PsIKa

CKpUMNTM YacTo BUKOPUCTOBYIOTb apryMeHTU, nodaHi 3 komaHaHoro psiaka. Lli
aprymeHTu 3bepiraloTbcs y BUrNSAi cnncky atpnbyTta argy, Lo 3HaxXoaAUTbCs
B MoAayni sys. Hanpuknag, sikwo 3 koMmaHOHOro psiaka 6yno 3anyLeHo

KoMaHgy "python demo.py one two three", TO MM MOXEMO OTpUMATU
Takum BuBIA;

>>> import sys
>>> print sys.argv
['demo.py', 'one', 'two', 'three']

Moaynb getopt 00pobsitoe Sys.argv Ha OCHOBI KOHBEHLi FOHIKCOBOT
dyHKUIT getopt () . MOTYXXHiwWy i rHy4Kilwy o6pobKy KoMaHOHOro psaka
MOXHa 3HaUTU y Moaysi optparse.

[lepecnipsiMyBaHHS BUBOY IIOMUJIOK Ta BUXIJ 13 TporpamMu

Moaynb sys Mae Takox aTpubyTu stdin, stdout Ta stderr ("ctaHgapTHui

BBia", "cTangapTHUM BMBIA" Ta "cTaHg4apTHMIA BUBIA NOMUITOK" BiANOBIAHO ).
OcTaHHIn KopUCcHUK A5 BUBOAY NonepepkeHb i MOMUIOK Npu
nepecnpsimyBaHHi stdout:
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>>> sys.stderr.write ('llonepemxeHHsa: Gany OJsg 3alMUCy HEe
3HAMOEHO; CTBOPKETHCS HOBUM OQani')

[lonepemxeHHg : GanJl OJjd 3alucy He BHAUMIEHO; CTBOPKETLCH
HOBUM Qani

HannpocTiwmn wnsax suxogy 3 nporpaMmm — Le BUKIUK "sys.exit () "

[Tomryk 3a 1m1abyi0HOM

Moaynb re MICTUTb YTUNITU perynapHux Bupasis Ans NOLWwyKy 3a wabrnoHOM

BCcepeauHi psagkis. PerynsapHi Bupasun HagaroTb KOMMAKTHI ONTUMaribHi
BUPILLEHHS NpY 3aCTOCYBaHHI JOBOII CKNagHUX NpaBus NoLuykKy:

>>> import re

>>> re.findall (r'\bfl[a-z]*', 'which foot or hand fell
fastest')

['foot', 'fell', 'fastest']

>>> re.sub(r' (\b[a-z]+) \1', r'\1l', 'cat in the the hat')
'cat in the hat'

AKWwo NOTPIGHI NULE NPOCTEHbKI MaHiNynAuil, To Hanminwe 3actocoByBaTH
MeTOAN pPAKiB, siKi HabaraTo NPOoCTille YuTaT Ta 3HEBaAXKyBaTH:

>>> 'tea for too'.replace('too', 'two')
'tea for two'

MaremaTtuka

Moaynb math Hagae MOXNMBICTb 4oCTyny A0 yHKUin 6ibniotekn C ans
pob6oTn 3 APO6OBMMU YNCNAMMU:

>>> import math

>>> math.cos (math.pi / 4.0)
0.70710678118654757

>>> math.log (1024, 2)

10.0

Moaynb random MICTUTb YyTURITK ANA pobBOTK 3 BUNAaaKOBUMM YMUCTIAMN:

>>> import random
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>>> print random.choice(['abayxko', 'rpywma', 'GazHaH'])
'abnyko’
>>> random.sample (xrange (100), 10) # Bubip 6e:3
BaMIimeHHsS
(30, 83, 1o, 4, 8, 81, 41, 50, 18, 33]
>>> random.random () # BHUIIAIKOBE UMCJIO 3 PYXOMOK KOMOI
0.17970987693706186
>>> random.randrange (6) # BHUIIAOKOBE I[1JIe YMCJIIO,
BuMObpaHe 3 HNOCJIIOOBHOCT1 range (6)
4
JlocTym 10 iIHTEpHETY

ICHYIOTb Kinbka mogysniB Anga 4OCTyny A0 iHTepHeTY Ta 06pobku 1oro
npoTokonis. [1Ba HanNpocCTiwi — ue urllib2 (oNa oTpMMaHHA JaHUX 3

iHTEpHEeT-agpec) Ta smtplib ANA BigNpaBneHHS €NeKTPOHHOI MOLUTH:

>>> import urllib2
>>> for line in
urllib2.urlopen('http://tycho.usno.navy.mil/cgi-
bin/timer.pl'):
if 'EST' in line: # mykaemo Eastern Standard
Time
print line

Nov. 25, 09:43:32 PM EST

>>> import smtplib

>>> server = smtplib.SMTP('localhost')
>>> gerver.sendmail ('soothsayer@tmp.org',
'jceasarltmp.orqg’,

"""ro: jceasar@tmp.org

From: soothsayer(@tmp.org

Beware the Ides of March.

mn ")

>>> server.quit ()
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Yac i yucsio

Moaynb datetime MICTUTb kKnacu Ans poboTu 3 AaHUMMU, LLIO BUPaXakoTb

Yyac Ta YMCIo, SK Y CKnagHuM Tak i B npocTuin crnoci6. BiH npugatHui i ans
apudMeTUKN YacOBUX JaHMX, XO4a OCHOBHA yBara npuginaerbca
ePekTUBHOMY BUTATY AaHUX AN oopmaTyBaHHS Ta IXHbOT 06pobkn. Mogynb
TakoX Mae 00'eKTN, O PO3PIi3HAOTb Pi3HI YacoBi 30HW.

# CTBOPEHHS Ta QopMATyBAHHS UMCEJI OYyXe IIPpOoCTe

>>> from datetime import date

>>> now = date.today ()

>>> now

datetime.date (2003, 12, 2)

>>> now.strftime ("%m-%d-%y or %d%b %Y is a %A on the %d
day of %B")

'12-02-03 or 02Dec 2003 is a Tuesday on the 02 day of
December'

# yvacoBl »maHl HOpMiaTHI »Ojis 3a4aCTOCYBaHHS KaJIeHIapHOI
apupMe TUKI

>>> birthday = date (1964, 7, 31)

>>> age = now — birthday

>>> age.days

14368

VuisibHeHHA JaHUX

MowmpeHi dopmaTu yLLiNIbHEHHA Ta apXxiBauil JaHUX HanpaMy
NIATPUMYKOTBCS TaKUMU MOAYNAMU
AK z1lib, gzip, bz2, zipfile Ta tarfile.

>>> import zlib

>>> s = 'witch which has which witches wrist watch'
>>> len (s)

41

>>> t = zlib.compress (s)

>>> len (t)

37

>>> zlib.decompress (t)
'witch which has which witches wrist watch'
>>> zlib.crc32 (t)
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O06uucIeHHs TPOAYKTUBHOCTI[pea. |

Okpemi kopucTyBadi MoBu [NanToH MatoTb HeabMAKy 3aLikaBreHICTb Y TOMY,
HaCKiNbKN NPOAYKTUBHUMMW € Pi3Hi NiAX0AW BUPILLEHHS OAHIET Npobnemu
BiJHOCHO OAWH OAHOro. [NanToH Mae IHCTPYMEHTH, L0 A03BOSIAKOTE LWBUAKO
BigHaAMTM BIANOBIAI HA Ui MUTAHHS.

Hanpuknag, MoOXnMBO KOMYCb 3axX0TifIOCS BUKOPUCTOBYBATM KOPTEXI 3aMiCTb
GinbL TpagumuinHoro cnocoby o6MiHy BENUYMH OBOX 3MiHHUX.
Moaynb timeit WBMAKO AEMOHCTPYE, WO TpaauuinHuim cnocié € HabaraTo

wBnaLnm:

>>> from timeit import Timer

>>> Timer ('t=a; a=b; b=t', 'a=1l; b=2"').timeit ()
0.60864915603680925

>>> Timer('a,b = b,a', 'a=1l; b=2").timeit ()
0.8625194857439773

Ha BigMiHy Bii BUCOKOro piBHSA AeTarbHOCTI MOAyNns timeit,
Moayni profile Ta pstats MawTb IHCTPYMEHTU AN igeHTudikawit
KPUTUYHMX OINSHOK Kogy Yy 6inblumx 6nokax kogy.

KoHTpOJIb AKOCTI

OpauH i3 cnocobiB Ana CTBOPEHHS AKICHOMO NpOorpaMHoro 3abesneyvyeHHs - ue
HanucaHHS creuianbHUX TEeCTIB OS5 KOXHOI (PYHKUIT, | YHacTe BUKOPUCTaHHSA
LMX TeCTiB Mig Yac npouecy po3podKu.

Moaynb doctest Mae cneuianbHi IHCTPYMEHTU ANA CKaHyBaHHA MOy Ta

nepesipkn TECTIB, WO BKa3aHi B paakax AoKymMmeHTauil. CTBOPEHHS X TeCTiB
— AYXe NpOoCTe i Nosidrae y KoritoBaHHI Ta BCTaBL{i TUNOBOIO BUKITUKY (PYHKUIT
Ta Il pe3ynbTaTty B pAAoK OOKyMeHTauil. [logaHHa npuknagy BOAOCKOHAIE
OOKYMeHTaUi0 a TakoX Ao3sonde moaynto doctest nepesipnTu, um
BignoBigae Koa AOKyMeHTauil:

def average (values):
""'"ByuBoOgmuTE CepenHE apupMeTHYHEe IOjI9 OAHOI'O CIUCKY
yyceJl.
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>>> print average ([20, 30, 70])
40.0

mrrn

return sum(values, 0.0) / len(values)

import doctest
doctest.testmod () # aBTOMATHUUYHO [IEPEBIPUTU TECTMU

Moagynb unittest € gewo cknagHiwmm 3a doctest, ane HaTOMICTb

[03BONA€e NpoBecTH BiNbll I'PYHTOBHE TECTYBaHHS 3a 4OMNOMOIOH nNpaBusl,
Lo 30e6inbworo 3agatnTbCsl B OKpEMOMY (hansi:

import unittest
class TestStatisticalFunctions (unittest.TestCase) :
def test average (self):

self.assertEqual (average ([20, 30, 70]), 40.0)
self.assertEqual (round (average ([1, 5, 71), 1),

4.3)
self.assertRaises (ZeroDivisionError, average, [])
self.assertRaises (TypeError, average, 20, 30, 70)
unittest.main () # BukIMK 3 KOMAHIHOI'O pPsSIKa 3alyCKae BCI1
TeCTH

Bbarapeliku q01a10ThCA

KopoTko dhinocodito NanToHa MoXHa BUCNOBUTK TakK: "GaTapenku
popatoTbes”. Lle HanKpalle BUOHO Yepes CKNnagHi Ta NOTY)XHi BfacTUBOCTI
Ginbwmnx nakeTiB. 3okpema:

. Moayni xmlrpclib Ta SimpleXMLRPCServer pobndatb po3pobky

BUKITMKIB BigganeHux npouenyp 4OCUTb TpUBiarbHOK crnpasok. He
3BaXkaloum Ha Ha3BMW, IXHE BUKOPUCTaHHSA He noTpebye creuianbHux
HaBu4oK poboTtn 3 XML.

. MakeT email — ue BGibnioTeka onsa poboTK 3 ENEKTPOHHUMHU

nosigoMneHHamu, wo skrodae MIME Ta iHWI JOKYMEHTWU NOBIJOMIIEHD,
AKi BU3Havatotbes y RFC 2822. Ha BigMiHy Big smtplib Ta poplib, siki

NPOCTO HaACUNalTb Ta OTPUMYHOTb MOBIAOMINEHHS, LIEl NakeT Mae
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NOBHUM IHCTPYMEHTapIi ANA CTBOPEHHSA Ta KOAYBAHHA CKIagHUX CTPYKTYP
noBigOMIIEHb (BKMIOYHO 3 A04aHMMU JOKYMEHTaMu) Ta Ans iMmnnemeHTauil
IHTEPHET-KOAYyBaHb Ta NPOTOKOJSIIB 3arosoBkKiB.

[MakeTn xml.dom Ta xml.sax MalTb MOTYXHY NiOTPUMKY A4
006pO6KM LUbOro NonNynapHoOro dpopmaty ans odmiHy gaHmmu. MNoagibHo Ao
HbLOIo MOAyMb csv MNIATPUMYE 3YNMTYBAHHSA | 3aNUC PO3MNOBCIOOXKEHOIO
dopmaty 6a3n gaHmx. Pasom ui moayni Ta nakeTu 3Ha4YHO CrpoLLyoTb
0OMiH JaHuMK MK ManTOHOM Ta IHLWMMK NporpamMamu Ta yTunitTamu.

Kinbka mogynis npucBA4YeHO iHTepHauioHani3aLlil,
30KpemMa gettext, locale Ta codecs.

« @dopMaTyBaHH:A BUBOJY
« Mopgynb repr Mae BepCito PYyHKUiT repr () 4NA CKOPOYEHOro

300pakeHHs1 Bennknx abo 6araTtopiBHEBUX CTPYKTYP AaHUX:

e >>> import repr

o >>>

repr.repr (set ('supercalifragilisticexpialidocious'))

e "set(['a"',

« Mopaynb pprint (pretty printer) Hagae MoXnuBiCTb BinbLL

lcl, ldl, lel, lfl, lgl, ...])"

OOCKOHAanoro KOHTpormto nNpu BuBoai 06'ekTiB (9K BOygOBaHMX, TaK |
3aJaHux KopucTyBaveM) y BUrMsAi, npuaaTtHOMY Afst 3UNTYBaHHSA
iHTepnpeTaTopoM. AKLWO pesdynbTaT AOBLINK 3a OANH PSAOK, TO LA
dyHKLUis gogae Npobinn Ta CUMBOSIM HOBOMO psika, siki 4O3BOSMSATb
SICHILLE BUPA3UTUN CTPYKTYPY OaHUX:

e >>> import pprint

o >>> L
'red']],

e >>> pprint.pprint(t, width=30)

e [[[['black', 'cyan'],

. 'white',

. ['green', 'red']],

. [ [ 'magenta', 'yellow'],
. 'blue']l]]

[[[['black', 'cyan'], 'white', ['green',
[ [ 'magenta’',
'vellow'], 'blue']l]]

« Mogynb textwrap opmMaTtye TEKCT AN NEBHOI LUMPUHN eKpaHy:

e >>> import textwrap
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e >>> doc = """Meron wrap () nomibuwmm pmo fill (), aje Bi1H
rIoBpepTae
e ... CIOMCOK PSIK1B 3aMiCTb OIHOI'O IOBIOIO pPAIKa,
PO30UTOTO
e ... Ha pamoxm."""

e >>> print textwrap.fill (doc, width=40)
e MeTonm wrap () nomi®Hum mo fill (),

e ajle B1H IOBEepTae CIMCOK PAOKiB

e 3aMicTb OOHOT'O HOOBIOI'O psAIKa,

e PO3OUTOTO Ha PAOKMU.

« Mogynb locale 3aBaHTaxye popmaTu AaHuX, cneumdidni ong

NEeBHOro KyrbTYpHOro oTodeHHsa. CneuianbHnn aTpnbyT dhopmaTyroyol
dyHKLIT MOAYNA Hagae MOXIMBICTb NPAMOro oopmMaTyBaHHSA vncen 3a
[OMOMOrOK rPYrNoOBUX PO3LiSTbHUKIB:

e >>> import locale

e >>> locale.setlocale(locale.LC ALL, 'uk UA.utf8'")

e ('uk UA', 'utf8')

e >>> conv = locale.localeconv () # oTpmuMaTH HnpaBmIa
nepeBeneHHs

e >>> x = 1234567.8

e >>> locale.format ("%d", x, grouping=True)

e '1.234.567"

e >>> print locale.format ("%.*£f%s",

e ... (conv['int frac digits'], x,

° ... conv|['currency symbol']), grouping=True)

e 1.234.567,80rp

o IllaGsioHHM
« Moaynb string Mae 3pyyHUN KNnac Template 3 4OCUTb NPOCTUM

CUHTaAKCUCOM, NpUaaTHUM ONA peAaryBaHHsA KopucTtyBadamu. 3a 1oro
O0NOMOroK KOPUCTYBaYi MOXYTb 3MIHIOBATN TEKCTOBI BESTUYMHN
nporpamu 6e3 BHECEHHS 3MiH A0 11 Koay.

« ®dopmaT Moayrns BUKOPUCTOBYE cneLianbHi Ha3BU-3anoBHIOBadi, Lo
YTBOPHOKOTLCS 3a JONOMOroto cumsosia " $" ta gincHoro

ineHTudikatopa mosu NanToH (ByKBEHO-LMGPOBI CUMBOMN Ta HUXKHSA
pucka). [lna BigokpeMsieHHA Ha3BM-3arnoBHIOBaYa Bif HACTYNHUX
ByKBEHO-LMPPOBMX CUMBOISIIB CAif BUKOPUCTOBYBATU (DIrypHI OYXKKN.
"s$s" 3agae oanH cmmBon " s
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>>> from string import Template

>>> t = Template('S${village} BurpaTmmm $$10 Ha
Scause. ')

>>> print t.substitute(village='Bacwoxu',
cause='"'cMmiTTedoHnT")

Bacwoky BurpaTtmiu $10 Ha cmiTTedoHI.

MeToa substitute BiakMgae KeyError SAKLWO KMHOYOBE CMOBO HE

ICHY€E B CITOBHUKY abo B KrnOYOBOMY aprymeHTi. [Ina nporpam, ge gaHi
AONS1 3anNOBHEHHS WabnoHiB MOXyTb 6yTWM HEMOBHMMMU, KpaLle
BMKOPWUCTOBYBaTU MeTo[ safe substitute, L0 3a yMOBU

BiZLCYTHOCTI BigNOBIAHUX AAaHUX 3aNULINTb HE3aNoOBHEHI Ha3BKN 6e3 3MiH.

>>> t = Template ('lloBepHyTU Sitem S$owner.')
>>> d = dict (item='HENPOKOBTHYTUM MMATOK')
>>> t.substitute (d)

Traceback (most recent call last):

KeyError: 'owner'
>>> print t.safe substitute (d)
[IoBEepPHYTM HENPOKOBTHYTMM UIMaTOK SOwner.

MoxigHi Knacu-wabnoHn MOXYTb BU3HAYaTK CBOI BNacHi po3aifibHUKN.
Hanpuknag, cneuiansHUn yTuniT Ans 3amiH1M HasBu rpynu pannis, WO €
YaCTUHOIO (poTO-Nepernsgaya, MoXXe BUKOPUCTOBYBATU CUMBOJT
npoueHTa ansi No3Ha4YeHHda Taknx Ha3B-3arnoBHIOBaYIB K, CKaXiMo,
4YKCI10, HOMEpP NMOCNIAOBHOCTI Y1 dhopmaT dhanna:

>>> import time, os.path
>>> photofiles = ['img 1074.jpg', 'img 1076.jpg"',
'img 1077.3pg"']
>>> class BatchRename (Template) :

delimiter = '%'
>>> fmt = raw input ('BBeniTh ¢opmMaT 3MiHM Haseu (%d-
ymMcJio sSn—-HoMep Sf-dopwmart) : ")
BeeniTe dopMaT 3MiHM HaszBM (3d-umcjo sn-HoMep Sf-
dopmar) : Ashley %nsft

>>> t = BatchRename (fmt)

>>> date = time.strftime ('%d%b%y"')

>>> for i, filename in enumerate (photofiles):
base, ext = os.path.splitext (filename)
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newname = t.substitute (d=date, n=1i, f=ext)
print '$s --&gt; %s' % (filename, newname)

img 1074.jpg --&gt; Ashley 0.]jpg
img 1076.jpg --&gt; Ashley 1.]jpg
img 1077.jpg --&gt; Ashley 2.Jjpg

I[HLWe MOXNnBE BUKOPUCTAHHSA LWABOHIB — Lie BiJOKPEMITEHHS NOTiKK
nporpamu Big aetanemn YicrneHHMx goopmaris BuBoAy (Hanpuknag,
npoctoro Tekcty, XML, HMTL Tow,0).

Pob6ota 3 popmaTamu OiHapHUX 3aIKCIB JaHUX

Moaynb struct Mae QyHKUil pack () Ta unpack () , WO NPU3HAYeEHi
ans poboTtn 3 BiHapHUMK 3anMcamm PisHOI BENMYMHN. HacTynHni
npuknag nokasye, Kk MoXxHa 34nTtaTty iHbopmau,ito i3 3aronoska ganna
y popmarti ZIP (kogm nakyBaHHA "H" Ta "L" BigMNOBIgHO BUpaXalTb

Tpu- Ta YoTupmnbanTosi 6e33HaKoBI YMcna):

import struct

data = open('myfile.zip', 'rb') .read()

start = 0

for i in range(3): # Tpu nepmi 3aroJIOBKMU
dariia

start += 14

fields = struct.unpack('LLLHH',
data[start:start+16])

crc32, comp size, uncomp size, filenamesize,
extra size = fields

start += 16

filename = data[start:start+filenamesize]
start += filenamesize
extra = data[start:start+extra size]

print filename, hex(crc32), comp size,
uncomp size

start += extra size + comp size # mepenTu
IO 1HIIOT'O 3aI'0JIOBKA

Posrany>xenns
PosranyxeHHs (threading) — Le TexHOMOris BigOKpeMEeHHS
NnocnigoBHO He3anexXxHux 3agad. ['any3km MoXyTb BUKOPUCTOBYBATUCH
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OS5 MOKpaLLeHHA edpeKTUBHOCTI Nporpam, LWo OTPUMYHOTb AaHi Bif

KopucTyBaya nif Yyac BUKOHaHHSA iHWKX 3agad. e ogHe moxnunee

3aCToCyBaHHA — 3[IMICHEHHSA BBOAY-BMBOAY NiJ Yac napanesribHoro
OBYMCNEHHS HLUO ranyskoto.

HacTtynHum Ko, intocTpye, K Mo4ysib BUCOKOrO

piBHA threading BMKOHYE (POHOBI 3adadi nig Yac BUKOHAHHA

royIoOBHOI NporpamMu.

import threading, zipfile

class AsyncZip (threading.Thread) : # acmuxpOoHHE
VII1JIEHEHHS
def init (self, infile, outfile):
threading.Thread. 1init (self)
self.infile = infile
self.outfile = outfile
def run(self):
f = zipfile.ZipFile(self.outfile, 'w',
zipfile. ZIP_DEFLATED)
f.write(self.infile)
f.close()
print '3BakizHueHO QOHOBe yWiJbHEeHHS OQania
', self.infile

background = AsyncZip('mydata.txt',
'myarchive.zip')

background.start ()

print 'T'onoBHa OporpaMa IOPOIOBXyE BMKOHYBATHCH Ha
nepeigHboMy GQoOHi.'

background. join () # UerkaeMoO BaKI1HUEHHS
BUKOHAHHSA (QOHOBOI 3amayl

print 'TojiloBHa nOporpama Inouekajlacs 3aBeplleHHS
bonorol =Bajaui.'

["onoBHA CKIAAHICT IPHU PO3TATY>KEHHI MPOTPAMHU TOJISTAE B KOOPAUHAITIT
OKpEeMUX rajy30K, 1110 TOAUIAIOTh AaH1 Y 1HI pecypcu. st 1boro MoyJib
threading mae kibka MpUMITUBHUX (HYHKIIIN CHHXPOHI3AIII1, 110 BKIIIOYAIOTh
3aMKH, II0J111, YMOBHI 3MiHHI Ta ceMadopu.

L1i iHCTpyMEHTH JIy’Ke MOTYKHI, ajie HaBITh HEBEJIMKI TOMUJIKU AU3ANHY
MOXYTh IPU3BECTHU 10 TPOOJIEM, K1 3T0JI0M Oy/i€ BaXKKO BIATBOPUTHU. Takum
YUHOM, HallKpaluM CriocoOoM JIJIsl KOOpAMHAIIIT 3a71a4 € 30CePeKEHHS
JIOCTYTY JI0 PECYPCIB Y €JIMHIN ray31ii 3 MOJaIbIIIMM BUKOPUCTAHHSIM
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monynsa Queue i mepenayi il ramy3ii 3aIUTiB Bl 1HIIUX Taly30K.
[Iporpamu, 110 BUKOPUCTOBYIOTH JIJII KOOPIMHAIIT 1 KOMYHIKAIlii M
raiy3kamu 00'ektu Tuiry QUEUE, BiJ3HAYAIOTHCS BITHOCHOIO MMPOCTOTOIO

J3aiHy, YNTAOCIIBHICTIO Ta HAAIHHICTIO.
XKypHanbHi 3anucu

Monyns l0gging npornoHye THYYKY i1 MOTYKHY CHCTEMY JIJIsl CTBOPCHHS
KYpPHAJIBHUX 3aMUCIB. Y HAUMPOCTIIIOMY BUIAKY KypHAJIbHI OB1TOMIICHHS
BUBOJATHCS Yy (ailsl M HA CTaHAAPTHHUM BUBIJ AJIS 3aITUCY TTOMUIIOK

(sys.stderr):

import logging

logging.debug ('IHdopmania no 3HEBAIXEHH')

logging.info ('IxndopMalliiHe HDOBiIOMJIEHHS')

logging.warning ('llonepemxeHHa: KOHO1TypallMHUM
dbannn %$s He sBHamgeHo', 'server.conf')

logging.error ('Bignbynacsa noMmika')

logging.critical ('KpuTuuHa nDoMMJIKa —- IpoI'pama
3auMHIeThLCa ")

Lle Bugae takui BmBIA;:

WARNING:root:l[lonepemkeHHS: KOHOQ1TypaulMHMM bami
server.conf He 3HaAMOEHO

ERROR:root:Bimbysnacsa noMmika

CRITICAL:root:KpuTruuHa NOMMIIKA —-— IIporpaMa
3aUMHAETBHCH

3aranom iH(popmaiiiHi MOBIIOMJIEHHS Ta TOBIJOMJICHHS IO HAJIArOJKEHHIO
3aMOBYYIOTHCS, @ BUB1JI 3A1HCHIOETHCS HA CTAaHAAPTHUHN MOTIK ISl BUBOTY
MOMMJIOK. [HIIIT MOKJIMBOCTI BUBOAY BKIIFOUAIOTh NIEPEAauy MOBIAOMIIEHD
yepe3 eJIEKTPOHHY MOIITY, fatarpamu, coketu abo HT TP-cepsep.
[ToB11OMIIEHHS! MOKYTh OTPUMYBATH P13HI MapIIPYTH B 3aJI€KHOCTI BiJl
npiopurety nosigomiienb: DEBUG (3neBamkenns), INFO (3arambha
iHpopmaris), WARNING (nonepemxenns), ERROR (momuika)

ta CRITICAL (kpuTHYHE MTOBIIOMIICHHS).

Cucrema BeICHHS )KYpHAITBHUX 3aITUCIB MOYKE OyTH HaJlallITOBaHa HANPSIMY 3
[TatiTona abo 3aBaHTa)XeHa 3 BiIPEarOBaHOTO KOPUCTYBaueM
KoH(pirypatiiinoro ¢aiisia 6e3 BHECEHHS KOJHUX 3MIH JI0 ICHYIOUMX MPOTPaM.
Cnalxi mocunaHHs

[TaliTOH aBTOMaTHYHO KEPY€E MaM'TTIO 32 JIOMTOMOTOIO ITiIPaXyHKY MTOCUIaHb
JUTSL O1TBIITOCT] 00'€EKTIB Ta aBTOMATUYHOTO CMITHHKA TSI BUJAJIEHHS [IUKIIIB.
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[Tam'siTh aBTOMAaTUYHO 3BUIHHSIETHCA HE3a0apOM IICIs BUAATIEHHS! OCTAaHHBOTO
MOCUJIAHHS.

o Takwuii miaxia 3a10BOJBHSE OUTBIINICTH MPOTPaM, ajle IHKOIM MOTPIOHO
yTPUMYBATHU 00'€KTH JIMILIE TOA1, KOJIU BOHU JIECh BUKOPUCTOBYIOThCS. Ha
’KaJlb, CTBOPEHHS I1I€ OJHOTO MOCHJIAHHS POOUTH I 00'€KTH MOCTIHHUMU.
Monayns Weakref Hamae MOXKIHMBICTh BIICTEXKYBAaTH 00'€KTH O€3 CTBOPEHHS
nocusianb. Konu 00'ext Oinbiie He MOTpiOEH, BiIH aBTOMAaTUYHO BUAATSETHCS 13
Ta0JIUIll cIa0KUX MOCHIaHb (IIPU IIbOMY BUKJIHUKAETHCSA CIIeIliagbHa (PyHKIIISA
JUIs 00'€KTIB, 110 € CITA0KMMHM NMOCHIaHHAMHU ). TUIIOBE BUKOPUCTAHHS CITAOKUX
MOCHJIaHb — I1e 30epiraHHs B Mam'siTi 00'€KTiB, CTBOPEHHS IKMX MOTpeOye
3HaYHUX PECYPCIB:

. >>> import weakref, gc

. >>> class A:

. ce . def init (self, value):

. ce self.value = wvalue

. oo o def repr (self):

. e return str(self.value)

. >>> a = A(10) # CTBOPIEMO
[TOCHMIIAHHS

. >>> d = weakref.WeakValueDictionary ()

. >>> d['primary'] = a # mocmsiaHHS HE
CTBOPIOETECS

. >>> d['primary'] # micrae ob6'ekT,
AKIIO B1H He 1CHYE

. 10

. >>> del a # BMIATISIEMO
[TOCHMIIAHHS

. >>> gc.collect () # BamyckaeMo
CMI1TTSIPKY

. 0

. >>> d['primary'] # ememMeHT
aBTOMATHUYHO BHUIAJISETECS

. Traceback (most recent call last):

. File "pyshell#108", line 1, in -toplevel-

. d['primary"'] # esleMeHT
aBTOMATHUYHO BHUIAJISETECS

. File "C:/PY24/lib/weakref.py", line 46, in
__getitem

. o = self.datalkey] ()

. KeyError: 'primary'
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o 3HapAAA 1151 pOOOTHU 31 CIUCKAMU

. B6ygoBaHi cnnckM MOXYTb BUKOPUCTOBYBATUCS Y PiIBHOMAHITHUX

CTPYKTypax aaHux. Ane iHkonu noTpibHoO 3acTocoByBaTH
anbTepHaTMBHI PILLEHHS, AKI MOXYTb BNINMHYTU HA €(PEKTUBHICTb

BUKOHAHHSA Nporpamu.

« Moaynb array MICTUTb OB'EKT array () ON9 CTBOPEHHS MacuBiIB, LLO
noaibHMn 0O CAUCKY, KM MICTUTb NULIEe OAHOPIAHI AaHi, | KU
36epirae Ix 6inblw kOMNakTHO. MNoganbwui Npuknag incTpye Macus
yucen, Wwo 3bepiraetbca y BUMNSAi ABOOaNToBUX 6€33HaKOBUX
BiHapHMX ynucen (kog "H" ) 3aMiCTb 3BMYanHNX 16-6anMTOBNX eNeMeHTIB

y CAncKax Ljino4vmcnoBux BeENUYMH MoBU ManToH.

>>> from array import array

>>> a = array('H', [4000, 10, 700, 22222])
>>> sum(a)

26932

>>> al[l:3]

array('H', [10, 7001])

« Moagynb collections MICTUTb 06'ekT deque, (double-ended queue
— "yepra 3 gBoma KiHuaMn"), Wo nogibHnn o Cnucky 3
npUWBUALLIEHM BUAANEHHAM | Ao0AaBaHHAM [0 MOro NiBol YaCTUHM,
arne NoBINbHILLIMM MOLLIYKOM eSfieMeHTIB, po3TalloBaHunx nocepeauHi. Ll
00'eKTV NpU3HaAYeHi A4ns1 CTBOPEHHS Yepr Ta AepeB., Ae NoLyk
BiAOyBaeTbCA CnoyaTKy B LUMPKUHY, a NOTiM B rMNOUHY.

>>> from collections import deque

>>> d = deque(["zamaual", "zamaual", "zamaua3"])
>>> d.append ("zamauad")

>>> print "OnpauvoByerbca', d.popleft ()
OnpalboOBYETHCS 3amaudal

# Momyx B IIMPUHY

unsearched = deque([starting node])
def breadth first search (unsearched):
node = unsearched.popleft ()

for m in gen moves (node) :
if is goal (m):
return m
unsearched. append (m)
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Okpim anbTepHaTUBHUX IMANIEMEHTAL CMUCKIB, iICHYE TaKOoX
MOAYnb bisect, WO MICTUTb PyHKUIT ANs poboTn 3 ynopagkoBaHUMMU

CMUCKaMMU:

. >>> import bisect

. >>> gscores = [(100, 'perl'), (200, 'tcl'), (400,
"lua'), (500, 'python')]

. >>> bisect.insort (scores, (300, 'ruby'))

. >>> scores

[ (100, 'perl'), (200, 'tecl'), (300, 'ruby'),
(400, 'lua'), (500, 'python')]

« Moaynb heapg MICTUTb (PYHKUIT ANS CTBOpPEHHSA cTociB (heaps) Ha

OCHOBI 3BUYaNHUX CNUCKIB. ENemeHT, Wo Mae HaMeHLy BENUYnHy,
3aBXau 3HaXoaMTbCA B HYNbOBIN Noaudii. Lle kopucHo, konu noTpibeH
NOCTIMHUA OOCTYN 4O HAaMMEHLLOro erieMeHTa, ane rnpu ubomMmy Bu He
XoyeTe copTyBaTu BECb CMUCOK.

. >>> from heapq import heapify, heappop, heappush

. >>> data = [1, 3, 5, 7, 9, 2, 4, 6, 8, 0]

. >>> heapify(data) # mepecopTyBaTH
CIMCOK Yy CTOC

. >>> heappush (data, -5) # momaTy HOBMI
eJIEMEHT

. >>> [heappop (data) for i in range(3)] # micraTtm Tpwm

HayMEeHIIl eJIeMEeHT
. [-5, 0, 1]

o ApudmeTnka JeCATKOBUX YUCET 3 PYXOMOIO KOMOIO

« Monayns decimal micTuTh 1eCATKOBHIA THIT JaHKX, 110 3BeThcst Decimal,
NPU3HAYEHUN ISl poOOTH 3 IecITKOBUMHU poOamu. [TopiBHAHO 13
BOY/I0BaHOO IMIJIEMEHTAIIIEI0 IBIHKOBHX Jpo0iB (Ha ocHoBI Trmy float), et
HOBUH KJIac 0COOJMBO KOPUCHUH MTPHU po3poOIll (PIHAHCOBUX Ta IHIIUX
mporpam, 1o NoTpeOyrTh TOUHOI JECATKOBOI perpe3eHTallii, KOHTPOIIO
OKPYTJICHHS JIJIS 33/I0BOJICHHS PI3HUX MPABOBUX YH IMUBIILHUX BUMOT,
30epeKEeHHS 3HAUYIINX JECATKOBUX 3HAKIB, 00 TOJIi, KOJU Pe3yJIbTaTh
KOMIT'FOTEPHOTO OOYMCIICHHS! TOBUHHI BIAMOBIAATH MiAPAXYHKY, 3p00JICHOMY
Ha Ianepi.

o Hanpuknan, nigpaxyHoK n'STUBIACOTKOBOTO MOJATKY Ha TeIe(OHHY PO3MOBY
BapTicTiO 70 KOMIHOK Jja€ BIAMIHHI pe3yIbTaTH MPU BUKOPUCTAHHI ABIHKOBUX
Ta JEeCATKOBUX Jp00iB. L pi3HUILIS CTa€ ICTOTHOIO MPU OKPYTJIEHHI /10 OJHIET
KOTTIHAKH.
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>>> from decimal import *

>>> Decimal ('0.70"'") * Decimal('1.05")
Decimal ("0.7350")

>>> 70 * 1.05

0.73499999999999999

PesynpTat 11500 00YUCIIEHHS, IO HAICXKUTH 70 THIy Decimal, yrpumye
KIHIIEBUM HYyJIb, aBTOMATUYHO 3a/1aI041 YOTUPH 3HAUYIIMX JAECCSITKOBI 3HAKU Ha
Mi7CTaBl MHOYKEHHS ABOX YHCEN 3 IBOMA JECITKOBUMU 3HAKaMHU. JleCSITKOBI
Yuclia BIATBOPIOIOTh PE3yJIbTaTH OTPUMaH1 Ha narepi, 1o J103BOJISIE YHUKHYTH
BUMAJKIB, KOJU ABIMKOBI UHUCIIa HE MOXKYTh TOYHO BUPA3UTHU

JECSTKOBI BEJTMUUHHU.

Touna penpesenTartis 3a qormomororo kinacy Decimal mo3sossie
0€3MOMMIIKOBO OOUYMCIUTH 3aJIMILIOK UM NIEPEBIPUTH PIBHICTH BEJIMYMH, L0
HEMOKJIMBO 3pOOUTH IPU BUKOPUCTAHHI JBIMKOBUX JPOOIB:

>>> Decimal ('1.00') % Decimal('.10")
Decimal ("0.00™)

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal ('0.1')]*10) == Decimal('1.0")
True

>>> sum([0.1]*10) == 1.0

False

Moaynb decimal MOXe 3fincHioBaTM apudMeTnYHI 4il 3 6yab-sKoto
3a4aHOI TOYHICTIO:

>>> getcontext () .prec = 36
>>> Decimal (1) / Decimal (7)
Decimal ("0.142857142857142857142857142857142857")




