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VY nigpydyHuKy HaBeIeHO 0a30Bi MOHSTTS Ta O3HAYEHHS OCHOB
OOUHCIIIOBAIbHOT ~ TEXHIKK,  alaparTHoro Ta  MPOrPaMHOIO
3a0€3MeueHHsT KOMIT I0TepiB, apudmernuHux ocHoB EOM Tta ocHoOB
nporpamyBaHHs Moo Python. IlpeacraBieHo omuc TEOPETUUHHMX
3acajl Ta BUPILMICHHS MPAKTUYHUX 3aJlad O BUBUECHHS IUCHUIUIIHU
"OcHOBU TporpaMmyBaHHS' , 30KpeMa OCHOBHUX aJTOPUTMIYHHUX
CTPYKTYp, CHHTakcucy MoBH Python ta ocHOB (yHKIIOHAJIBHOTO i
MOJYJIBHOTO TIporpaMyBaHHs. Matepian CynpOBOIKY€ETbCS BEIUKOIO
KUTBKICTIO TIPUKJIAIB.

JIns cTyAeHTIB, acIHIpaHTIB Ta BUKJIAJayiB BHUIIUX HaBYAIBHUX
3aKJIaJ(1B 3 HAMPSIMKY 1H(OpMAaIIliliHi TEXHOJIOTTII.

a A. B. fdxosenko, 2018
a KIII im. Iropst Cikopcrkoro, 2018
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HapuanbHa nucuumuiina "OCHOBH HpOrpaMyBaHHSI HaJEKUTh
70 UKy TpodeciiiHOT miArOTOBKKM HaBYAJIBHOIO IJIaHY MiJATOTOBKHU
OakanaBpa IMKJIYy HaBYaJbHUX JUCHMIUIIH mpodeciiHoi Ta
MPAKTUYHOI MIATOTOBKH (32 BHOOPOM CTYJCHTIB).
ltoj HA3j Is dz@o yOdz! dats ‘mpouec dufipupdnf dz' dzd
MIATOTOBKM 31 cmemianbHOCTI 122 "Komm’rorepHi Hayku' 3a
crierianizamiero 'Tapopmalriitai TexHosaorii B 6i010rii Ta MEAUITUHL"
nepmoro  (6akaJaBpChbKOro) PpiBHS  BHUIOI  OCBITHM  CTYIEHSA
OakanaBpa, SKUU JO3BOJIMTh BUKOPUCTOBYBATH 3HAHHS OCHOB
nporpaMyBaHHS TpU po3poOi iHGOpPMAIIMHUX TEXHOJIOTIH, 0
3apa3 OXOIUIIIOTh Maike Bcl chepu KUTTS 1 AISUIBHOCTI Ta
BIAITPalOTh BAXJIIUBY POJib B 010MEIMYHUX 3aCTOCYBAHHSIX.
[ dzv HdMydy dz' dzd Is O& d3 dg@qjndg'd § dz' dzO
LooOwL Cd:
Y CTPYKTYpHO-JIOT14UHIA CXeMi MpOrpaMH MiATOTOBKHU (haxiBIIs
OUCIUILIIHA 3a0e3Ieuy€e Takl HaBYallbHI JUCIUIUIIHM Ta KPEAUTHI
MOJTYJIi:
-"1T s CIsko Odzdzy SO OdzOdz' L 5(B5Y/dUn)dzE ¢
-"bdzestedIsdz’ L Oyt w501 /f ueus)G;tc O 3z 8 O dzdzV
-"[ B Clstgs’ ‘ dzlstso Odzj { (tc2s/cus@)Bz © O dzdz
[ JIstsH dz0 o YO dz! dztse dopmryapalineng o frelacroizad
LH Ols dztsfls j 2
- 3aCTOCOBYBAaTH MpodeciiiHi 3HaHHS i yMiHHSA Ha npakTuili CK-2;
- aJanTyBaTUCAd A0 PI3HUX MNpOodEeCIMHUX CUTYyalllid, MPOSBISATH
TBOpYMH maxix, iHimiatuBy CK-3;
- aHaJ3yBaTU MPOOJIEMH, CTaBUTH MOCTAHOBKY IIijieH 1 3aBaaHb,
BUKOHYBAaTH BHOIp CIOCOOYy ¥ METOMIB JOCHTIKEHHS, a TaKOXK
owiHky Horo skocti CK-5;
- BUpINIyBaTU MpooOsieMu B TpodeciiiHId MisIbHOCTI Ha OCHOBI
aHami3y i cunresy IK-2;



- 3aCTOCOBYBAaTH CYy4YacHl1 MapagurMu MpOrpaMyBaHHSA TiJ Yac
nporpamMHoi peanizailii npodeciiinux 3agau [1K-11.

PO3BUTOK CydyacHUX TEXHOJIOT1H HEMOXJIMBUN 0€3 BUKOPUCTAHHS
KOMIT'IOTEpHOI TEXHIKM Ta mporpaMHoro 3abesnedeHHs. [liaroroska
daxiBuiB y ramy3l iHQopMaliiiHuX TEeXHOJorii B Oiojorii Ta
MEIUIIMHI BHUMAara€ BEJIUMKUX 3HAaHb Ta HABUYOK BOJIOJIHHS
KOMIT IOTEPHOIO T€XHIKOIO, a TAKOK 3HAHHS OCHOB aJrOpUTMI3aIli Ta
MpOTrpaMyBaHHsI MOBAMHU BUCOKOT'O PIBHSI.

[Tinpy4yHUK pU3HAYEHUN JIJI1 BUBUCHHSI OCHOB OOYHCIIIOBAIBHOL
TEXHIKA Ta TPOTpaMyBaHHs BHUCOKOPIBHEBOI MoBow Python ms
CTYJCHTIB NEPUIOTO KYypCy SIKI HAaBUYAIOThCS 3a CHEUIAIbHICTIO 122
"Komm’rotepui Hayku". MoBa Python oOpana depe3 nerkictb
BUBYEHHSI T4 OCKUIbKM TOYHMHAIOUM 3 JPYroro Kypcy CTYAEHTHU
MOCTYIIOBO BUBYalOThL MOBH C++, Java Ta iH.

Python — e yHiBepcajibHa MOBa, IO MTUPOKO BUKOPHUCTOBYETHCS
B YCbOMY CBITI JIJII CaMUX Pi3HUX Il — 0a3u naHuX 1 0OpoOIeHHs
TEKCTIB, BOYJIOBYBaHHS 1HTepHpeTaTopa B irpu, nporpamyBanusa GUI,
mBujKke ctBopeHHs nportotuniB (RAD) mporpamyBanns Internet 1
Web nonatkiB — cepBepuux (CGI), kmientcbkux (podotu), Web-
CEpBEpIB 1 CEPBEPIB JOJIATKIB.

Cepen mepeBar MoBH Python Mo)kHa BHIIIUTH IEPEHOCHUMICTH
HalMCaHUX TMporpaM, Ha KOMIT' IOTEpU PI3HOI apXiTeKTypu Ta 3
pI3HUMHU  ONEpAIliMHUMH  CHUCTEMaMH,  JAKOHIYHICTh  3aIlucCy
aJIrOPUTMIB, MOXJIUBICTh OTPUMATH €(PEKTUBHUU KOJ MpOrpam 3a
MIBUIKICTIO BUKOHAHHS. 3pydYHicTh MOBH Python ocHoBaHe Ha ToMmy,
[0 BOHA € MOBOIO BHCOKOTO PIBHS, Ma€ Hallp KOHCTPYKIIIM
CTPYKTYpPHOTO  TIPOTpaMyBaHHS Ta  MIATPUMYE  MOMIYJIBHICTb.
['HydKicTh Ta yHiBepcalbHICTE MOBU Python 3aGesmneuye i1 mmpoke
PO3IMOBCIOXKCHHSI.

HaByanbHuii MOCIOHMK  OpPIEHTOBAaHUM HA  MPOTPAMICTIB
MOYaTKIBIIB, 110 MalOTh [OYAaTKOBI TMOHSTTA MPO OCHOBU
anroputMmizaiii. KokeH po3ain MociOHWKa MICTUTh BIAMOBIIHI
NPUKIAAN, IO TMPEACTABIAIOT, COOOI MporpamMu, IO HaMKWCaHI



MoBoro Python. Ipuknagu 1onoMoXyTh e(EKTUBHO 3aCBOITH OCHOBH
nporpaMmyBaHHs MOBOIO Python.

L § J tohpssdid minpyuynwka po3risHYTO apXiTeKTypy Ta
CTPYKTYpPy KOMIT'IOT€PiB, OCHOBHI BIJIOMOCTI MpO amapaTHE Ta
porpaMHe 3a0€3MeUeHHs], BIACTUBOCTI aITOPUTMIB, MPULICHO yBary
rpadgiyHOMYy CcHocoOy TOAaHHS ajrOpUTMIB, HABEJEHO YMOBHI
rpadiyHi MO3HAYEHHS y CXEMaX aJroOpUTMIB, MpaBujia rpadiyHOrO
3aMUCy AJrOPUTMIB Ta 0a30Bl CTPYKTypH airoputmiB. KpiMm 1poro,
HaBeJleHO MaTeMatndHi ocHOBH EOM, ¢gopmm Ta dopmaTu mogaHHS
JAHUX, OCHOBHI CHCTEMH YHCICHHs, TMpaBuila Ta MPUKIAIU
NEPEBEACHHS SK LUIMX TaK 1 JAPOOOBUX 4YHUCEN 3 OJHIEI CHUCTEMU
YUCJICHHS B 1HIILY.

V) Htolz G podglni  posrnsgaroTbess  OCHOBHI  3aco0M
nporpamyBaHHs B MoB1 Python. Oco6nuBy yBary npuaijaeHo npocTum
Ta CKJIJIHUM THIIaM JaHUX.

v Is tc | IS ‘pdSni§lz po3risHYTO OCHOBHI — AJITOPUTMIYHI
KOHCTPYKIIIi (YMOBH, ITUKII).

Y J Is 9 J tedsndfi BpucesucHo eneMeHTaM (PyHKIIIOHATIBHOTO Ta
MOAYJBHOTO TMpOTrpaMyBaHHSA. BUW3HAUYEHO TOHATTS peKypcii Ta
HABEJICHO JETalbHI MPUKIIAIU POOOTH PEKYPCUBHUX (DYHKIIIN.

L O Is ts pgkiii onmcano poOoOTY 3 daitmamu 1 KaTaloramu.

B saxmounomy N 5M)is s gdolnini  ommcano MOKIHBOCTI
00p0o0JICHHS BUHATKOBUX CUTYalIliil.

ABTOp BUCJIOBJIIOE€ BEJUKY BISAYHICTh PELICH3EHTaM — JI-Py. TEXH.
Hayk, npodecopy 0. O. IloguammHcbkoMy 1 KaH. (i3.-MaT. Hayk,
ct.H.c. O. A. BenukoiBaHeHKO 3a IIHHI MOpaAu, $Kl CHPUSIIH
MOKPAIICHHIO MiAPYYHHUKA.
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BUKOHYBaTH OOYMCIIOBAJIbHI 3adadi  OyJb-SIKO1 CKJIAAHOCTI 3a
HasIBHOCTI BiJIIOBiIHOI MpOrpamu.

Yce 3a0e3neueHHs KOMIT'IOTEpa JUIUTHCS Ha JIBI YaCTUHM:
Of Otc Orisfdazts ¢ tc. O d3dzlz

Jlo anapaTHOro 3a0e3MeyeHHs BIIHOCATHCS MPUCTPOI 1 MpUiIaaH,
[0 yTBOPIOIOTH amapatHy KoHirypaiiito. CydacHi KOMITIOTEpH W
00YHMCITIOBAIBHI KOMIIJICKCH MaroTh B dzts ¢-dgtB sz dz' dzlz
C tsdzfmis te.z OapoBHuii  OGJI0K NEPCOHATBLHOTO  KOMIT IOTEpa
(ITK) — cucremauit 6yiok. BiH MICTUTHh OJIOK €JIEKTPOKUBJICHHS,
KpIOWIbHI ~ €IEMEHTH JUIsi MATEPUHCHKOI (CUCTEMHOI) IUIATH,
CJICKTPOHHUX IUIAT 1 JUCKOBOIB [2].

ptcn Isj CSlsztets® HasmedgdfriOcknds: j B@a€103B’ 130K
OCHOBHHUX TMPHUCTPOIB KoMm 'roTepa. Haildinpmn mNoOmMUpeHow €
apxiTekTypa 300paxkeHa Ha puc 1.1, mo BiANOBiAa€ MPUHITUIIAM, SKi
Oynmu 3akmangeHi Jxkonom ¢gon  Helimanom  (IpiHCTOHCBHKa
apXiTeKkTypa). 3a 11€10 KOHIIEMIIIE€0 M[00 KOMIT I0Tep OyB €PEKTUBHUM
1 yHIBEpCaJIbHUM IHCTPYMEHTOM BiH Ma€ BKJIFOYATH TaKi KOMIOHEHTH:

— apu(pMETUKO-JIOTTYHUHN TIPUCTPIif;

— MIPUCTPINA YIPaBIIHHS;

— 3armam’ ITOBYIOUYHI TIPUCTPIN YU T1aM’SITh;

— IPUCTPOI yBEJICHH-BUBEACHHS 1H(QopMmartii [2].
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Puc. 1.1. Apxitektypa komn torepa (pon Heiimana)

dtod W d3 sAsGE Yydzd 2  Huieeyd) lptepmcduani Ta
JIOT1YHI TEPETBOPEHHS JaHUX, M0 HAAXOASITh JO HbOro [2].
Hanpuknasn, 34nTyBaHHS KOMaHJU 3 KOMIPKHU MaM’SITi A, 3UATYBaHHS
JaHUX 3 KOMIpKM mam’ati B, ckiazeHHs 2 4wucen, BIIHIMAHHS,
TJIEHHS, 3aMKUC pe3ysbTaTy B KoMipky C Ta 1HIII.

ltedMmiste® 2 Z { ssfovedrinezdaépye mpomecom
o0poOieHHs 1HoOpMallii, MMOCWIAIOYM BCIM 1HIIUM TMPUCTPOSIM
CUTHAJIU TIPO BUKOHAHHS TUX YM THIIUX JiH [2].

CyKynHICTb apu(PMETHUKO-JIOTTYHOTO MIPUCTPOIO Ta
IPHUCTPOIO yIpaBiliHHA HazuBaioTh {f to 5y j MdSdec@®d3 (Central
Processing Unit).

¢ € & dzz dzWatptaricTp) Takoxx € yacTHHOIO mporecopa i
CIyrye i 30€peKeHHs MPOMDKHHUX Pe3yJbTaTiB 00UKCIICHB, 00 He
3BEPTATHUCS] KOKHOTO Paszy 0 OCHOBHOI IMaM’sITl.

Kpim Toro, mpouecop MICTUTh TAaKTOBHM TE€HEpATOp, SKUMI
NPOJYKy€ CHUTHAIW JJIg CHUHXpOHI3allii poOOTH BCIX MIKPOCXEM
("rirarepun", 3a AKUMH BUMIPIOETHCS IMIBUIKOI1 KOMIT I0TEPA).

TobT10, KOIM KaxyTh, IO mporecop Mae gactory 2 GHz — me
3HAYUTh, IO BIH T€HEPYE 2 MUIbAPAM TAKTOBUX CUTHAJIIB B CEKYHIY 1
TEOPETUYHO BUKOHYE 2 MUIbSIPAM €JIEMEHTaApHUX ONEpalliil B CEKyHIY.
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Asie OUIBIIICT KOMaH]l € CKJIAJHINIUMU 1 MOXYTb MNOTpeOyBaTu
0 JEKUIbKa TaKTiB, TOMY TaKa XapaKTepUCTHKA MIBHIKOII]
€ IPUOJIN3HOIO.

1 O d30 W3lepirae mporpamMu Ta JaHi, 110 TNEPeaaHi 3 IHIIMX
NPUCTPOiB (30KpeMa, MPUCTPOIB YBEACHHS), 1 BHUAAE 1HGOPMAIIIO
THIITUM TIPUCTPOSIM KOMIT F0TE€pa, BKIIOUAOUH MPUCTPOT BUBEACHHS.

Tam ke 30epiraroTbCs BC1 IPOMIKHI JaHI, HEOOXIJHI s
BUKOHAHHSI TporpaMu. [lam’sTh CKIAZA€ThCA 3 BEIHUKOI KIIBKOCTI
KOMIPOK, KOKHA 3 SIKMX Mae€ ajapecy i1 MicTuth 1 Gait (ToO6TO 8 OIT
iHpopmarii). Ile n1o3Bossie B Oy/Ib-sIKMIi MOMEHT 4Yacy 3BEPHYTHUCS 10
Oyab-sIKO1 KOMIPKM 1 3uMTaTh a00 3amucaTd Tyad AaHl. Aje JaHi
30epiraroThCs JIMIIIE TMOKU HasBHE KUBJICHHS, a MPU 3HECTPYMJICHHI
KOMIT FOTepa BCI JIaHHI cTUparoTbes. Came TOMy MM 3HAeEMO i SK
onepatuBHy nam’siTb a00 RAM (random access memory).

st Toro, mo0 JaHi HIKYId HE 3HHUKAJIMA IICJIS 3aBEPIICHHS
poOOTH KOMIT' FOTE€pa, BUKOPHUCTOBYIOTHCS JOJIATKOBI 3armam’ ITOBYIOUi
MPUCTPOi 3 HIKYOIO MIBHAKICTIO AOCTyIy 10 iH(opmMarii. Hai6iabim
po3mnoBcIoKeHUM BapianToM € Y StefMmisC d 2 — wad dgdmy
30epiraroThcs BCi ayiio-, Bifeo- Ta iH. (ailiu Ta 3anucaHa onepailiiiia
cuctema 1 Bcl 1HmI mporpamu. Ilig 4dac 3amycky mnporpamMu BOHa
KOITIIOEThCS 'y ONEPaTUBHY MaM’ATh 1 Jajli BUKOHYEThCA 3BIJTH.
Bci nmaHi, 3 SKUMH TIpaIfoe IporpamMa, TaKOoX 3aBaHTaXYHOThCS 3
KOPCTKOTO JKCKa Ta Ha3aj 3a BuMoroto. Came ToMy, MpyU BUMKHEHHI
KOMIT FOTEpa CJijl 30€perTy BCl BIAKPUTI JOKYMEHTH — B IIeH yac BCi
3MiHU ICHYIOTb JIMIIIE B OMIEPATUBHIN MaM STl 1 3HUKAIOTh 3 HEl pa3oM
13 CTPYMOM.

XKopcTkuii 1UCK, SIK 1 BC1 1HILI NPUCTPOI, IO HIAKIIOYAOTHCSA 10
KoM totepa, BigHocutbes 0 f to d M Is to ts ~ood ootz Hux
Mae BJAaCHUM HaOip KOMaH] IS B3a€EMO/I1T 3 KOMIT FOTEpOM 1 ToTpelye
JUIS poOOTH CIelialibHy IIporpamy, IO Ha3uBaeThesa H t6 O 2 9. to 5 d3
Skmo B omepariiiHiii cucTeMi BCTAaHOBJICHUM BIANOBITHUM ApaiiBep,
BOHa 3/aTHa "coiakyBaTtvcsa" 3 MIAKIIOYEHUM MPUCTPOEM, IO
JO3BOJISIE  MOTO  BUKOPHCTOBYBaTH. HalOiapll  pO3MOBCIOIKEHI
MPUCTPOI MalOTh CTAHAAPTU30BaHI HAOOpHW KOMaHJ 1 ApailBepu AJis
HUX B)K€ BKJIFOUEHI B OIEpallliiHy CUCTEMY.

B3aemoniro MiX yciMa KOMIIOHEHTaMHU 3a0e3rnedye Tak 3BaHa
md Mils j di3dzO do"uei dé@xmrouaerscst Bce oOagHaHHs, i BOHA

nepesia€ CUrHajad MDK OKpeMuMHu mpuctposiMu. Di3udyHO BOHA
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PO3TAIIOBYETHCS HA MATEPUHCHKIN TJ1aTi, HABKPYTHU SIKO1 1 30Mpa€eThCs
Cy4aCHHUM KOMII FOTED.

Jlxon ¢doH Heiiman TakoX BiJ3HayaB, IO KOMII'IOTEP Ma€
npaioBaTyd 3 JABIMKOBUMHU 4YHUCIAMHM, OyTH €JEKTPOHHUM, a He
MEXaHIYHUM MPUCTPOEM, 1 BUKOHYBATH OMeEpallli MOCIIJOBHO OJHY
32 OJHOIO.

1.2. 1tHOdzdz" HOdzd R

3a3Buyaii BXiJH1 1 BUX1/IH1 JJaHI TOAAIOTHCS Y PopMmi, 3pyUHiil Jist
moauHd. Yucna JoAW 3BUKIM 300pakaTH B JECATKOBIM CHCTEMI
yuciaeHHs. [ns komm’rorepa 3pyuHimie aBiikoBa cuctema. lle
MOSICHIOETBCST THUM, IO TEXHIYHO Habarato MpOCTIIIe peaTizyBaTu
NpUCTPO1 (HAMpUKIad, 3amaM’ ITOBYIOUMI €JIEMEHT) 3 JIBOMa, a HE 3
NecaThMa CTIMKUMU CTaHaMU (€ eIEKTPUYHUN CTPYM — HEMA€E CTPyMy,
HaMarHiYeHUW — HEe HaMarHidyeHu# 1 T.1.). Mo)kHa BBa)kaTH, 110 OJUH
3 JIBOX CTaHIB 03HA4Ya€ OJMHULIIO, IHIINUNA — HYJIb.

bynb-siki gaHi (uucia, CMMBOJM, rpadiyHi Ta 3ByKOBI oOpas3u) B
KOMIT FOTEP1 MPEJICTABISIIOTHCS Y BUIJISAAI MOCHIZOBHOCTEN 3 HYJIB 1
onunuIlb. LI MOCHITOBHOCTI MOXKHa BBa)KaTu CJIOBaMH B aiiaBiTi
{0,1}, Tak 1o OOpOOJICHHS TAaHMX BCEPEIUHI KOMIT'IOTEpa MOXKHA
CrpuiiMaTH SIK IEPETBOPEHHS CJIIB 3 HYJIB 1 OJIUHUIIL 3a MPABUJIAMH,
3a()IKCOBAaHUM B MIKpOCXE€Max MpoIrecopa.

[lin yac 34uMTyBaHHS TOKYMEHTIB, TEKCTIB MpOrpaMm Ta IHIIHUX
MaTtepiaiiB BBEJICHI OyKBH KOAYIOTHCS BIANMOBIIHUMHU UYHCJIAMH, a Y
pasl BUBEICHHS iX JI1 YMTAHHS JIIOJUHOIO (Ha MOHITOpP, IPUHTEP Ta
1HIIIE) 3a KOXXHUM YHCIOM OYyIyeThbCAd 300pa)kKe€HHS CHUMBOJLY.
BignoBigHiCTh MK HAOOpOM CHMBOJIIB 1 iX KOJIB Ha3UBaIOTh
KOJIyBaHHSIM cCUMBOJIIB (symbolic coding).

3a3Buyail KoJ CHUMBOJY 30epiractbcsi B onHoMmy Oaiiti. Kopn
CHUMBOJTY PO3TIISIAAETHCA SIK YUCIIO 0€3 3HaKy 1, OTKe, MOKEe Ha0yBaTu
3HaueHb BiJ 0 m0 255. Taki koayBaHHS Ha3UBAIOTh OJHOOAWTOBUMU;
BOHHU JIO3BOJISIIOTH BUKOPUCTOBYBATH 110 256 pi3HUX CUMBOIIB. Ternep
nenan  OUIBIIOro TMOLIMPEHHS Hal0yno JBOOANTOBE KOMYBaHHS
Unicode, 3a SKOTO KO CUMBOJIIB MOXYTh HaOyBaTH 3Ha4€Hb BiI |
mo 65535, YV 1mpoMy KOJIyBaHHI € HOMEpPH ISl Maike BCiX
3aCTOCOBYBAaHMX CHUMBOJIB (OykB Ta 1ieporfipiB pi3HUX MOB,
MaTeMaTUYHUX, JEKOPATUBHUX CUMBOJIIB TOIIIO).
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gsdmilsj &3O Y-y degydmoz? npuitomiB Ta mpaBui AJs
300pakeHHsT YKCell 3a JOMOMOror MUGPOBUX CUMBOIIB (LUdp), 110
MarOTh BU3HAYCHI KUJIbKICHI 3Ha4Y€HHS (YMCI0BUM eKkBiBaJIeHT) [1].

3arajioM, y JOBUIbHIA CHCTEMiI YHCJEHHS 3aluC 4ucia
HA3MBAETHCSI KOJOM 1 B CKOPOYEHOMY BHIJIAII MOXE OyTH
300paKEHUM TaK:

0 0w 80WOW

OxpeMy TO3UIIII0 3alMCy YUCIIa Ha3uBarOTh 16 5 L 16 W aHHSMVD
nosunii —dzts d3j tetsd3 .tetsL oW H Iz

3anexHo BiJi cioco0iB 300pakeHHS Yncell mUudpaMu Ta CIIoco0y
BU3HAUCHHSI YMCIIOBOTO €KBIBAJIEHTY CUCTEMM YHUCJICHHS TMOIIISIOThH
Haggirpymm:dzj f st dy* 2dz2 ° sLdy’ 2dg

1LJdfsLdy’ 2d0 Md Misyeds®a cngevin,dr jaxizoz
3HAQYEHHS CUMBOJIY (3HAYEHHSI YMCJIOBOI'O €KBIBAJICHTY) HE 3aJICKHUTH
B1JI loro mo3uuii (po3psay) B 3alucCl 4uCia, a 3aJ€KUTh JIMIIE BiJl
camoro umcia [1].

[IpukiagoM Takoi CUCTEMH € PUMChKa CUCTEMA YUCJICHHS, Y K1
1udpy MO3HAYAIOTHCS OyKBaMU JJATUHCHKOTO aj(aBiTy:

=1 V=5 X=10;: L=50; C=100;: D=500; M =1000

Yucno XXX (TpuausTh y AECATKOBINA CHUCTEMi) MICTUTh Yy BCiX
po3psaax OJuH 1 TOM caMuii CUMBOJ X, [0 MA€ YUCIIOBUIM €KBIBAJICHT
10 oguHMIL y JECATKOBIA CHUCTEMI YHCIICHHS HE3aJIeKHO BIJI HOrO
MO3UITT y 3aMUCY I[bOTO YKCIIA.

KaxyTsb, 10 1iupa He 3MIHIOE CBOIO Bary 3aJjie’KHO Bij] MO3UILII.
Jns 3anmmucy MpOMIDKHHX 3HA4€Hb 3aCTOCOBYETHCS MPABUIIO: KOXKHE
MEHIIIE 3HAYE€HHS CHUMBOJIYy, IIOCTaBJICHE MPaBOpPyY BiJ OLIBIIOTO,
JTOJAEThCSA J10 OUIBIIOTO 3HAYEHHS, a IIOCTaBJIEHE JIIBOPYY BIJ

OiBIIIOTO — BiAHIMAEThCs BiA Hboro. Hampukman, IX — 9; XI — 11;
MCMXCVIII - 1998.

I sLdy’ 220 MmdMmis j dgOrakay chdmedz) dzezit
3HAQYEHHS CUMBOJY (YHUCIIOBHI €KBIBAJICHT) 3aJI€KUTh BI1J HOTO MICIS
B 3ammci uynucna [1].

bynp-sika TmMo3uliiiHA CHUCTEMa YHUCICHHS XapaKTepHU3YEThCS
OCHOBOIO.

[ Mdzts @a0® B OL d MuaryganpHoi mo3MMiiiHOT cHCTEMH
YUCJICHHS — I1I€ BIOPSAKOBaHA MOCHIOBHICTh CKIHUEHOTO Habopy
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3HaKiB @00 CUMBOJIIB, SIKi BUKOPUCTOBYIOTHCS ISl 300pakKeHHS YuCia
y Ii{ cUCTeMlI, Yy SIKi 3HaYEHHS KOKHOTO CUMBOJTY 3aJIeKHUTh Bij HOT0
no3uIlii (po3psay) y 300pakeHH1 yncia.

He icHye MakcuMaJIbHOT OCHOBU CHUCTEMHU YUCJICHHS, IPOTE iCHY€E
MiHIMaJIbHa OCHOBA CHCTEMH YHCIICHHS, 10 JOpiBHIOE 2. OTXKe, SKIIO
32 OCHOBY MO’KHA MNPUUHATH OyAb-AKe€ YHUCIO (KpIM OJMHHUII),
TO MOXHa CTBOPUTH HECKIHYCHHY MHOXHUHY  TO3HUI[IHHUAX
CUCTEM YHUCJICHHS.

[Mo3uriiiHi cucTeMy YMCICHHS MOMUIAIOTE Ha aBi rpymu: L d3' " O dz'

TaH dzgtstc ' H dz'

1 B " Od0 (L dy’ 2 deO —feffas guegdra, B d ) dzd

AKIA KUIBKICTh JOMYCTUMHUX LUQP IS PI3HUX PO3PSAAIB (MO3UIILIH)
pizHa [1]. Bara KO>XHOro poO3psiay BU3HAYAETHCS SIK JTOOYTOK Baru
MOIEPEAHBOI0 PO3PSAY Ha Bary 1bOTO PO3PSIY.
onn 8 &® A 87 E &N
[TpuknamomM 3MiIIaHOI CUCTEMU € CUCTeMa BUMIPIOBaHHS 4acy.
SIkmo mpmiiHsTH, MmO Q pw Q oom Q @
‘Q ¢ 17 ,To B Wili cuctemi 3amwuc yacy 10 gi6 11 rogun 35 xB 50 ¢
B CEKyHJaX MaTHUME BHTJISI;

PO, W TOp T p@pTOpTD O WPTH L T

[Hdzstc" Hdz2O f L dy' 2 dzO uefmpdamdsyids®
cUCcTeMa YWCJICHHS, B SKil € ojHa ocHOBa O, a Bara i-ro po3psmy
nopisaroe N [1].

] O Gp@ypsny p' umMcna y MO3ULEMHIA cHCTeMi YMCIEHHS — Ie
BimHOmIeHHs tg=d'/d°=d', ne ' — HOMep pO3psmy cIipaBa HaJiBO, a
d°® — 1e nmepuMii po3ps IiBOPYY Bix KOMH i Horo Homep aopisHioE 0,
a 3HaYeHHs JIOPI1BHIOE 1.

[{isle 4uca0 y OJHOPIAHINA TMO3UIINHIA CHUCTEMI YHCICHHS Y
3araJlbHOMY BHUIIAJIKY 3aIMUCYETHCS K MOJTIHOM Y TAKOMY BUTJISIII:

atd+a &'+, . +atg+atd

a 1po0oBe:

<1 <2 :m
a,tc"+a,tc"+...+a 16
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OTxKe, KOXKHE YUCIIO Y TO3UIIIHHIN CUCTEMI YHCIICHHS! 3 OCHOBOIO
d Moxxe OyTH 3amucaHe y BHIJISIII JUCKPETHOI CYMH CTCIICHIB OCHOBH
CUCTEMH 3 BiNOBITHUMU KoedimienTamu [1]:

A, :gadi —ad"+a d""+..+ad'+ad’+a,d*+a,d*+..+a _d" o

1e A, — JIOBUIBHE YUCIIO Y CUCTEMI YUCIICHHS 3 OCHOBOIO d;

a — KoedimienTu psay ado nudpu CUCTEMH YUCIICHHS;

i=(n,n-1,n2 , €, 41,, éf+1l,-m)— Homep po3psaay 1inoi (N) ado
Ipo0O0BOi (-M) YaCTUHM YHKCTIA.

rdmwls¢se 0 Mdmisy GO ud Mdzj dzdz”

Haiinepmri oOuucieHHs B 1CTOpIi JIFOACTBA MPOBOAMIMCSA Ha
nanplsix. Tomy yucno 10 J€XuUTh B OCHOBI JECATKOBOI CHCTEMHU
YUCJIEHHS Ta BCIX HAIIMX PO3PAXYHKIB.

OCHOBY JI€CATKOBO1 CUCTEMU CTaHOBJIATH cumBoiiu 0, 1, 2, 3, 4, 5,
6,7,8,9.0mxe, @=0,1,2,3,4,5,6, 7,8, 9, ocuosa cucremu d = 10.
KokHa 103Ul OIIIHIOEThCS 3HAYCHHSM a0o0 Baror (OJWHMIIL,
NECATKH, COTHI TOlO). TaK, y AECATKOBIMA CUCTEM1 YMCIICHHS Y YUCI1
nepua nudpa npaBopyd 03Hava€e KUIbKICTh OJIUHUI, Apyra nudpa —
KUIBKICTh JECATKIB, TPETS HUPPa — 0O3HAYAE KIIBKICTh COTE€Hb 1 T.1.

[IprcBOEHHS 3HAUCHHS KOXKHIN MO3UIIi1, HAPUKIA, JECATKOBOTO
yucia /268 Mo)KHAa HA0YHO 3aMKMCATH TaK:

Y d i dzts 7 2 6 8
lsedy w3 2 1 O
] 0 0 tets10® 10?2 10! 10°

BianoBiiHO, 11€ YUCJIO MOYKHA 3aMUCaTH Y BUTJISAII:
7268 =7-103+2-102+6-101+8-100

Akmio JgecATKOBE YHCIO Ma€ JApoO0OBY 4YacTHHY, TO 1i
BIJIOKPEMJIIOIOTH BIJI IIJIOT YaCTUHU KOMOIO abo Kparnkoro. Po3ropHyra
dbopMma 3amnucy apoOOBOi YaCTUHM 4ucia Oyje MaTd, HapuKiIad, s
ynciaa 0,243, Takuid BUTIIS:

0,243 =2-10-1+4-10-2+3-10-3
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o 2690 Mdmlsj @30 yd mdzj dzdzw

JIBiiikOBa cUCcTeMa YMCICHHS y KOMIT I0TEpaxX € OCHOBHOIO, Yy SIKii
3MIMCHIOIOTHCSA apu(PMETHUH1 1 JIOT1UHI MEPETBOPEHHS 1HPOpMAIlii y
IPUCTPOSX KoM toTepa. Bona Mae Timbku aBi nudpu: 0 1 1, a Besike
JBIMKOBE YHMCJI0 300paKy€EThCS y BUTIISIAI KOMOIHAIIIT HYJIIB 1 OJMHUIIb
BiamoBigHO A0 Bupasy (1). d=21Q =0, 1 [1, 2]. byas-ske nBiiikoBe
YUCJIO MOXKe OyTH 300pa’keHe 3a JI0MOMOTOI (HOPMYNIH PO3KIATLY
JIECATKOBUM €KBIBJICHTOM, HAIPUKIA;

11011,012 =1-24+1-23+0-22+1-21+1-20+0-2-1+1-2-
2=16+8+2+1+0,25=27,2510

[Ilo0 He mIyTaTH Yucia, CKIaJeHl 3 TUX caMux Hudp, ajie Takux,
1[0 HAJIEKATh JI0 PI3HUX CUCTEM YHCJIEHHS PEKOMEHIYIOTh 3a3HAa4aTu
OCHOBY CHCTEMHU YHCICHHS Yy BHINIAAl MIAPSAKOBOTO 1HACKCY.
Hanpuknan, 3anuc 101,01, o3Hadae, mo po3risgaeTbcs ABIHRKOBE
YUCJIO OJIMH HYJIb OJIMH KOMa HYJb OJIMH, a 3anuc 101,011 BiamoBigae
JECATKOBOMY YHCIIy CTO OJIMH 1 OJIHA JECATA.

z' MdzOH Yy sCs9 0 MdMmlsj O ydmdzj dzdzw

[licTHanusITKOBa cHUcTeMa 4YHUCIEHHS Mae ocHOBY d = 16 1
ai=0,1,2,3,4,5/6,7,8 9, A, B, C, D, E, F. Insa 3anucy uucen y
CUCTEM1 YHCIIEHHSI 3 OCHOBOIO Ounbiie Hixk 10 apaOcbkux mudp
BUSIBIIIETHCSL HEJIOCTaTHHO 1 JIOBOJUTHCSA JOJAATKOBO BBOIUTHU
CHUMBOJIH, [0 OJJTHO3HAYHO MpeacTaBiIsaoTh mudpu Bigx 10 go 15 [1, 2].
Y umid cuctemMl YMCJIEHHS 3aCTOCOBYIOTh BEIMKl JIATUHCBHKI
(aHTNMiMCHK1) CUMBOJIM )11 mo3HaueHHs nudp Bix 10 go 15.

Bynb-sike 4ucio 3 MICTHAIUSATKOBOI CHUCTEMU YHUCJIEHHSI TaKOXK
MOX€ OyTH 300pakeHe JECSITKOBUM YHMCIIOM 3a JIOIOMOTro0 (popmyinu
pO3KIaay, HAPUKJIIA;

10 A, F16 = 1-162+0-161+10- 160+15-16-1=(C @ )10

Komannu 1 gaHi, 3anmucani y MmICTHAALSTKOBIN (opmi, y 4oTHpU
pa3u KOPOTIIE HIXK 3alMCaHl y ABIMKOBIN (hopMi.

l jtojojyjdaedzdsts ydmdzO L tsHdz *°

His ' dzh ts°

s Toro mo0 1111e YMCiI0 MEepeBeCTH 3 OJHIET CUCTEMH YUCIICHHS
y 1HIIy, YHUCJO TMOCIIIOBHO [UIATh HAa OCHOBY HOBOI CHCTEMH
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YHUCJICHHS, 3aIIMCaHy Y TTOYaTKOBIA CUCTEMI YUCJICHHS, 10 OTPUMAHHSI
YacTKU, IO JOPIBHIOE HYNIO. YHCIO y HOBIM CHUCTEMI YHCIICHHS
3aIIUCYEThCA SIK MOCTIAOBHICTh 3aJIMIIKIB BiJ JUICHHS, MOYMHAIOYH
3 OCTaHHBOTO.

Omneparrito I1IJI€HHS BUKOHYIOTh Y TTIOYaTKOBIM CUCTEMI YUCIICHHS,
TOMY 11 3py4YHO BUKOPHUCTOBYBATHM JUIS IEPEBEACHHSA IECATKOBUX
YUCEI JI0 1HITUX CUCTEM YUCIICHHSI.

} tod € dzOH [TIlepgBectn  ymcmo 1559 'y  JBIMKOBY
CUCTEMY UYHCIJICHHS.

pPLU ¢ X (3anumok = 1)
X ¢ O (3ayniok = 1)
g ¢ p (3ayniok = 1)
p ¢ T (3anmumok = 1)

] od € dzOH TIlep2Bectu umcimo 1519 'y  BiCIMKOBY
CHCTEMY YHCJICHHSI.

pu Y p (3aynmiok = 7)

P Y T (3aynmiok = 1)

Uucno 3anucyeThes 3 KIHIA: p UL PPPPPX

1 tod € dzQ@lepe&@tr umcia 110010112 1 313s 10 mecATKOBOI
CHCTEMHU YMCIICHHS.

P PX PX PX PpPX qmo
cdp pWY oA ¢cmo

[Ilo6 BuKOHATH TIEpEeBEACHHS MPaBWIBHOTO Jpo0y, WOro
MHOXaTh Ha OCHOBY HOBOi CHCTEMH YHCJICHHS, 3aIllMCaHoOi B
MOYaTKOBIM cuctemi ynciaeHHs. Jlani 1poO0oBi YaCTUHU BiJ MHOKEHHS
MOCJI1JTOBHO MHOKAaTh Ha OCHOBY HOBO1 CUCTeMHU 4HciieHHs. Onepaiiito
MHOYKE€HHSI BUKOHYIOTh B IIOYATKOBI1# cucTeM1 yucieHHs. [IpaBuibHui
Np10 y HOBiM CUCTEMI YMCJICHHS 3alMCYETHCS SIK MOCI10BHICTD IIJIUX
YAaCTHH BiJ MHOXXCHHS, TIOYMHAIOUH 3 mepiioro [1, 2].

[lepeBeieHHs 3aKIHUY€ETHCS, KOJIM MPOMIXKHHUI T100yTOK JOPIBHIOE
0 y Bcix po3psgax abo JOocCArHyTa HeoOXigHa TOYHICTh, TOOTO
OTpYMaHa HEeOOX1JHA KUIbKICTh PO3PSIIB PE3YJIbTATY MiC/Isl KOMHU.

1 tod & dzQlecarebruit api6 0,312619 mepeBecTH y NBIHKOBY
CHCTEMY YHMCJIEHHS 3 TOYHICTIO 10 274,

h h h h

h h h h
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Pesynbrat O0yae 3anucanuii sk: 0,312610 = 0,0101;

VY pasi nepeBeeHHS 3MIMIAHUX YUCETT 3 OJTHIE] CHCTEMHU YUCIICHHS
y 1HIIY HEOOX1JTHO OKPEMO MEPEBECTH MOro Iy 1 ApoOOBY YACTUHU
3a BIJMOBIIHUMU IMPaBWIaMU, a MOTIM 0OMABa PE3yJbTAaTH 00’ €qHATH
y OJIHE YHCJIO Y HOB1M CUCTEM1 YMCIICHHSI.

[ MeBdzdeosMmls® JJjtejojHjdzdzw o M’ d3¢ s
h* MlsdzOHyvwIsCsoadma yYydmj dz

Bynb-sike OZHOpPO3psAIHE BICIMKOBE YHCJIO MOXKHA 3alucaTd y
BUTJISATL TPUPO3PSATHOTO JIBITKOBOTO, a Oylib-siKe
TPUPO3PSIAHE JIBIMKOBE YHCIO MOXHA 3amucaTd y BUIJIAL
OJIHOPO3PSIAHOTO BICIMKOBOTO.

Jlns mepeBeAeHHs BICIMKOBUX 4YHCEN JO JBIMKOBOI CHUCTEMH
YUCJICHHS  HEOOXIJTHO KOXHY  BICIMKOBY I1udpy  3aMIHUTH
CKBIBaJICHTHOIO i H ©® ' 2 C 8o t5¢  (dsste idwhAR#TKoBUX
yucen —Is J 1A 6. &

Jlns nmepeBeAeHHS JBIMKOBUX YHCEN JO BICIMKOBOI CHUCTEMH
YUCJICHHS HEOOX1HO JBIMKOBE YKCIIO PO3JUIUTH Ha Tpiaau MpaBopyd
1 JIBOpPYY BiJg KOMHU (JyIsl ITICTHAAISTKOBUX YHMCEI — Ha TETPAJM).
Sk11o ocTaHH1 J1BOPYY 1 IpaBopyd Tpiaau (TeTpaan) OyayTh HEOBHI,
iX TOTPIOHO AOMOBHUTU HYJsAMHU. [IOTIM KOXHY JBIMKOBY Tpiagy
(TeTpaay) 3aMiHUTH OJHOIO  €KBIBAJIEHTHOK 1  BICIMKOBOIO
(micTHaaUSITKOBO) 1M dporo [1, 2].

| dzz Btdz  RBEP dffdcj v Mls Oo dzj dzdzw  y' dzd 2
H™ 2Mmded~ udmj dz

Jlns mojgaHHS 4YHCeNl BUKOPUCTOBYIOTH OJMH YW JICKIJIbKa
MOCHIJOBHO po3MillieHuX OaiTiB. ['pynu 0ailTiB yTBOPIOIOTH JIBIMKOBI
CJIOBa, 1110, Y CBOIO 4Yepry, MOXYyTb OyTH $K (DIKCOBAHOI, TaK 1
3MIHHO1 JOBKHHH.

@opmatu naHuX (PiKCOBaHOI JOBXKMUHM (IIBCIOBO, CIOBO 1
MOBIMHE CJIOBO) CKJIaIaf0THCS BIAMOBIIHO 3 OJTHOTO, ABOX 1 HOTHUPHOX
MOCJIJIOBHO PO3MIlIeHUuX OalTIB. 3BEpHEHHS O M[UX JaHUX
BUKOHYETHCSI 32 aJpecor0 KpaWHbOro JiBoro OailTa uwWcia, 10
I ClIoBa Ma€ OyTH KpaTHUM YHCIy 2, a i TOJBIMHOTO
CJI0Ba — yuciy 4.

@opmaT JaHUX 3MIHHOI JOBXWHHM CKJIQJA€EThCA 3 TPYIH
MOCTIJOBHO po3MimieHux OaTiB Big 1 mo 256. Anpecariss Takux
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JAHUX BUKOHYEThCA, SK 1 y ¢opmarax (PiKCOBAHOI HOBXKUHHU, 32
aJpecoro HalmBimoro Oaira [2].
3anexxHo Bij xapakTtepy 1HGpoOpMallil y CydacHUX KOMII IOTepax
w

3aCTOCOBYIOTh ABI (popMM mHomaHHS yuced: 3w S Mo Odats s Is 51
( ¢ sz XizOo O Yttt Is ts¥.JTay pdpataxdzanux
(hiKCOBaHOI JIOBKMHM 3a3BHYall MOJAOTHCS ABIMKOBI YKCIIa, KOMaHIU
1 Jesikl JIOTIYHI JaHi, a y dopMarax JaHUX 3MIHHO1 JOBXHUHU —
JIECATKOBI yKCIa, andaBiTHO-1IM(]poOBa 1 fedKa JoriyHa iHpopMmarris.

VY pa3zi nomanHs yucen L PiKCOBAHOI TOUYKOIO (B mepiiiil ¢opmi)
MOJIOKEHHSI TOYKHU (DIKCYETHCSI Y MEBHOMY MICII BIIHOCHO PO3PSIiB
yucia. Y MepiMx KOMIT IoTepax Touyka (ikcyBanacs mepej CTapiium
pPO3pSIIOM YHCJia, TOMY IOJIaHl 4YKciia 3a aOCOJIIOTHOIO BEIUYUHOIO
OyJd MEHII BIJ OJWHMIN. Y CYYacHUX KOMIT'IOTepax ToOuKa
(bIKCyeThCsl MPaBOpPyY BiJl HAWMOJOJIIOTO PO3PAAY 1 TOMY MOXYTh
MoJaBaTUCS TUIBKM IUII uyucia. [Ipu 1IbOMy BUKOPUCTOBYIOTH JBa
BapiaHTH MOJAHHS IIJTUX YUCeT: L L df isda dzO ¢

Jns dyucna 31 3HaKOM KpalHI po3psan JIBOPYY MOTpAIUIsie Iif
3HAK 4YKcia. Y IbOMY PO3Psil 3alIUCYETHCS HYJIb JJIs1 TOJATHUX YHUCEI
1 OOUHHULIA — JJIS Bl €EMHHUX.

Uucna 0e3 3HaKy 3ailMarOTh yCl pO3pSIAM 4YKCiIa, TOOTO yucia
MOXYTh OyTHM TUIbKM JAojgaTHUMH. HyMmeparuis po3psiaiB yucia
3a3BUYail BEIEThCS CIpaBa HaJIBO.

Y xomm’rorepax umcia 3 (PIKCOBAHOIO TOYKOK MAOTh TpHU
OCHOBHI (opmatu — oauH OalT (IMIBCIOBO), 16-po3psiiHE CIIOBO
(kopoTkuii popmart) 1 32-po3psiaHe o BIHE CI0BO (JI0BTUil (hopMmar).

} SH OdzdzV H 81 EHEE TR dz

MHOXWHa IIJIUX YUCe, K1 MPeJACTaBICHI B IIaM’SIT1 KOMIT I0Tepa
OOMEKEeHa 1 3aJIeKUTh BiJ PO3MIPY KOMIPOK mam’siTi (MallMHHOTO
CJIOBa), sIKI BUKOPUCTOBYIOThCS UIsl iX 30epiranHs. B k-pospsnaHiii
KOMIpIl Moxe 30epiratucs 2k (655636) pi3HUX 3HAYEHb HUIUX YUCEIL.

Sx BXe 3a3Havayocs, PO3PSAU HYMEPYIOThCS CIpaBa HaiBO,
noynHaruu 3 0.

15| 14| 13| 12| 11| 10| 9| 8| 7| 6| 5| 4] 3| 2| 1] O

B naniit komipi moxHa 30epiratu 2 minmx uucen. [liamazon
JOMYCTUMHUX 3HAY€Hb 3aJICKUTh TAKOX BIJl TOTO, YU OyAyTh B KOMIpIIi
30epiratucs 4ucia 31 3HaKoM 4u 0e3 3HaKy.
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s 3anucy mijgoro yucia 0e€3 3HaKy JOCHUTHb IEPEBECTU HMOro B
IBIMKOBY CHCTEMY YHCJICHHS 1 MNpH HEOOXITHOCTI JIOIMOBHUTH
pe3yJbTaT 3J1iBa He3HAYYIIIUMHU HYJIAMHU [2, 3].

JlomaTkoBuil KOJ IIJIOr0 AOJATHHLOIO YHClIa 30irae€Trbcs 3 HMOro
npsMUM KojaoM. J1j1s #ioro oTpuMaHHs HEOOX1IHO:

1. ITepeBectu uncyio N B IBINKOBY CUCTEMY UHUCIICHHS.

2. Otpumanuii pe3yibTaT JOMOBHUTH 3J1iBa HE3HAUYITUMU
HyJIsIMU 710 K po3psiis.

3. Ilpu  HEoOXigHOCTI  MEPEBECTH  YUCIO B  CTUCITY
IIICTHAILSITKOBY (DOpMY.

] tod & dz@rpumaru BHYTpIIIHE MPEACTABICHHS LIJIOTO YUCIIa
1607 B 2-x OaiiToBiii KOMIpIl I1am’sATi. 3amucaTH BIJAMNOBIIb B
16-1# popmi.

1) 160710 =11001000111;

2) BHyTpillIHE NpeICTaBACHHS I[bOT0 YHUCIIA:

0000 0110 0100 0111

3) 16-a popma: 0647.

] SHOddz" ' dzdt o' HO' Bz R ydfj &

JInst mpeAcTaBleHHS 3HAKOBUX LUIMX YHUCET Ta CHPOIICHHS
apu(pMETUYHUX OTepallii BUKOPUCTOBYIOThCA TPU criocodu [2, 3, 4]:

1) npsamuii kox;

2) 3BOPOTHUM KOJ;

3) 10AaTKOBUM KO]I.

[Ipsmuii koA JBIMKOBOrO 4YHWCIAa MICTUTh LHUQPPOBI PO3PSIH,
JIBOPYY BIJ SIKUX 3alUCY€ThCA 3HAKOBUU po3psn. [JongaBanHs B
NpsSIMOMY KOJII YHCeJ, 10 MarTh OJHAKOBI 3HAKH, BUKOHYETHCS
nocuth mpocto. [udposi po3psaan ducen A0Aal0ThCS 3a MpaBUIIaMU
apu(METUKH, 1 CyMi TPHUCBOIOETHCA KOJ 3HAKY JOJAHKIB. 3HAYHO
CKJIQJHIIIIE PEaTi30BY€EThCS B MPAMOMY KOl omeparlisi alreOpuiHoro
J0AaBaHHs, TOOTO J10JJaBaHHS YHCEI, 1110 MAIOTh PI3HI 3HAKU. Y IbOMY
pa3i  JOBOAUTHCS BHU3HA4YaTH OUIbIIe 3a MOAYJIEM  YHUCJO,
BUpPAxXOBYBaTH YHMCJIA 1 MPUCBOITH PIZHUI 3HAK OUIBIIOrO 3a
MOJTyJIEM YHCJIA.

3a JIOMOMOroI0 OOEpPHEHOro 1 JOJATKOBOTO KOIB OIepallis
BiIHIMaHHSA (4Yd  alIreOpUYHOrO  JOJaBaHHS)  3BOAUTHCS 1O
apu(METUYHOTO JOJABaHHS, CIPONIYEThCS BHU3HAUYCHHS 3HAKY
pe3ysbTaTy omepallii, a TaKoXX IOJICTIIYEThCS BUPOOJCHHS O3HaK
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MEpPENOBHEHHSI pe3yibTary (KoJIM B pe3ysbTaTi apu@MeTUdHuX
omeparii 4ucjao cTae OUIBIIMM BiJi MAaKCHUMAaJIbHO JOMYCTUMOTO JIJIs
i€l popmMu 3HAUCHHS).

OOepHEeHMIT KOJ BIJI’€EMHOTO YHCJIA OJIEPKYETHCS 32 TaKUM
NPAaBWJIOM: Yy 3HAKOBHM pO3psJ 4YUCIA 3alUCYETHCS OAWHULA, Y
nu@poBUX  po3psAliax  HyJl  3aMIHIOIOTbCA  OJMHUIAMH,  a
OJIMHUIII — HYJISIMH.

JlonatkoBUM KOJ BiJ’€MHOTO 4YHCIIa OTPUMYIOTH 3 OOEpPHEHOIO
KOJly JOJaBaHHSIM OJMHHUII JO MOJIOJIIOTO PO3PSIAY.

[lin yac BUKOHaHHS omepalii ajJIreOpuyHOro J0JaBaHHA 3
BUKOPUCTAHHSIM OOEpPHEHOr0 4YM JI0JaTKOBOIO KOAY JIOJATHI 4ucia
MOJAIOTHCS MPSIMUM KOJIOM, a BiJI’€MHI — 0O€pHEHUM a00 J10JJaTKOBUM
koJioM. [loTiM BUKOHYEThCS apudMETHUYHE TIIJICYMOBYBAHHS IIMX
KOJI1B, BKJIIOYAIOYM 3HAKOB1 PO3PSAJIH, 10 MPHU IOMY PO3MIISAAIOTHCS
K cTapiil. Y pa3l BAKOPUCTaHHS 00EPHEHOr0 KOy BUHUKIIA OJTUHUIIA
MEPEHECEHHs 31 3HAKOBOTO pO3PSAY LMKIIYHO JOJAETHCS 10
MOJIOJIIIOTO  PpO3psiAy CYMH KOAIB, a y pa3l BUKOPUCTAHHSA
JOAATKOBOTO KOy 115l OJTUHUIIS BUITYy4a€ThCA.

AJITOPUTM OTpPUMAaHHS BHYTPIIIHHOTO MPEJACTABICHHS I1JIOTO
Bim’eMHOro wumcia N, 1o 30epiraetbes y  K-pospsaHOMy
MaIlIMHHOMY CJIOBI:

1. OTpuMartu BHYTpIIIHE NPEACTABICHHS 10AaTHHOTrO yncia N.

2. OtpumaTu 3BOpOTHHM KOJ 1IbOTO urcia 3aminoo 0 Ha 11 1 Ha
0, ToOTO 3HaUEeHHS BCiX OIT IHBEPTYBATH.

3. Jlo orpumanoro uwcia jgoaata 1 (oTpumaru
JOTIOBHSJIBHUM KOJT).

4. Ilpm  HeoOXiAHOCTI  3amucaTH  CTUCIE  BHYTPIIIHE
MaIllMHHE TTOJaHHS.

} tod € dBO HOTpuMaT BHYTpIIIHE TIPEJACTABICHHS I[JIOTO
gyucia —1607 B 2-x 0alTOBIMA KOMIpIll MaMm’sTi. 3anmyicaTd BiJMOBIIL B
16-1i1 dhopwmi.

1) BuyTpiliHe npeacTaBieHHs [IbOTO JOAATHBOTO YKCa;

0000 0110 0100 0111

2) 3Bopotawmii kog — 1111 1001 1011 1000

3) HonopusipHuid kox — 1111 1001 1011 1001

4) Ctucnuii 16-uit kog — F9B9

VY pa3l nomaHHs BEIWYMHMU 31 3HAKOM HAWMIBIIWNA (CTapIiuii)
pO3psJ BKa3ye€ Ha IIO3UTHBHE YHUCIIO, SKIIO MICTUTh HYJb, 1 Ha
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Bii’eMHEe, SKIIO — OJuHHII. Ile HEoOXigHO BpaxoByBaTH IIpHU
3BOPOTHOMY MEPEKIaii.

1 tod € &z@ato crucie 16-e BHYTPINIHE IPEACTABICHHS YKCIIA
— CF18. Bu3nauuTu, 110 1€ 32 YHCIIO.

1) CF18 =1100 1111 0001 1000

2) YUwmciio Bix’eMHE, OCKUIBKH CTapIIuid po3psj JOPIBHIOE 1, TOMY

oTpuMyemo 3BopoTHii kog — 1100 1111 0001 0111 (BigasTH 1)
3) Ipsmuii kox — 0011 0000 1110 1000
4) 30E816: 1252010

ltej HMIsOo dzj dzdzy H " 2 Mdzd s ydmgj dz

Jns mojmaHHS JIACHUX YHCET y TaM Tl KomIl'toTepa OyB
po3poonenuit crangapt |IEEE 754 (Institute of Electrical and
Electronics Engineers — IHCTUTYT iH)XEHEpIB 3 EJICKTPOTEXHIKH M
enexkTpoHiku) (tabnm.  1.3). BiH BHUKOpPUCTOBYEThCS Oararbma
MIKpPOIIPOLIECOPAMHU 1 MPOTPAMHUMHU 3acobamu [2, 3].

Ta6munsa 1.3. [ToganHs QificHUX Yucen y maM’ aTi KOMII toTepa 3a

crangaproM IEEE 754
"CL®Bl{ LAl OdZsdr SMI B ' Of v sydz
s t5 Y dzt L dzO0y
[Tosno- 2b 11 5 104..10* 3
BMHHA
Onuuap- 4B 24 8 10%,.10%8 7
Ha
[Mongitina | 8 b 53 11 107397 16

..103%7

Yorupu- 16 b 113 15 1074931 34
KpaTHa ..10%%31

JlificH1 yKcna B mam’siTI KOMIT FOTepa MpeacTaBiieHl B ¢opmarti 3

IJIaBalovoI0 aeciaTkoBoo komoto (§ & M s dz] dzy ' )23, 4.

bynp-sike uncio A Moxke OyTH TpeJCTaBlIeHE B €KCIIOHCHIIHHIN
dbopmi:
I F NI h
JIe m — MaHTHCa YUCJa,  — OCHOBA CUCTEMU YUCIICHHS, N — MOPSI0K
qucIia.
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Hanpuxnan: 555,55 = 0,55555+103

Tak stk BapiaHTIB TPEACTABICHHS OJHOTO 1 TOTO X YHCIIA B
EKCIOHEHUIMHIA ¢dopmi Oe3id, TO AJii BHYTPIIIHBOIO MAaIIMHHOTO
IIPEJICTAaBIICHHS JOMOBHIIMCS TIPEJICTaBIATH ynciiay dzSte dzO dz' L 59 O«
ab0H | dzste dzZOdz' L 5o Odz' 2 W sted3

YV HJ dzts tc i30 dz' dpop®io MAwzica? moBuHHA BiANMOBiZaTH
Takiii yMOBI: BOHa MOBUHHA OyTH MPaBUILHUM JAPOOOM 1 MaTH MiCis
KOMHU IIUQPY, BIAMIHHY BiJ HYJIsI, TOOTO 1 /n < | m | <]

Hanpuxnan, 555,55 — 3Buuaifna  Qopma, 0,55555.10° —
neHopMaiizoBana ¢opma. Lle ctocyeTbes 1 Bi’€MHUX YUCEI, TOMY 110
MaHTHCA B YMOBI B35Ta 110 MOJTYJIIO.

1 Bted3Odz" mMdR19IdD G uTH CBili crapiuii OiT 37iBa Bij
TOYKW. Y 3arajJbHOMY BHIAJKy MaHTHCA IOBHHHA 3aJ0BOJIBHATH
yMmoB1 1<=|m|<10. Tak sik ynucina npejacTaBieHi B ABINKOBOMY BUTJIS],
TO 1ed OIT 3aBxau JopiBHIOE 1. [HIIMMM clioBaMu HOpMaji30BaHa
MaHTHCA HAJIEKUTh 1HTepBANY 1<=|m|<2. ¥ nmam’sTi MamuHu nen 01T
He 30epiratu, ToOTO € "MpuxoBaHuM'".

Jns gopmaTtHiIX 1 BII €MHHMX YHCEJI MaHTHCAa B I1aM ATl
npencraBieHa B oW dZ3sdzglz € SH '

} tod & & AkpeacraBuru umcio 155,625 y nBiMKOBI#M cucTeMmi
YHUCJICHHS B €KCIIOHEHIIHOMY HOPMAaITi30BaHOMY BUTJISIII.

155,62510 = 10011011,101, — yucmno y ABIHKOBINA CHUCTEMI.

OTpuMaHe 4YHCIO HOPMAali30BaHOTO BHUJY B JECITKOBINA 1
NBIMKOBIA CUCTEMAX:

1,55625-102=1,0011011101-2*

Mantuca m=1,0011011101

Excnionenra expy= +111

[ Bydmdzj dadz? BO"N Jdedzsets ff steWw HC Iz

Jlns  30epiraHHs JIACHUX YKCEN B TaM’ATI KOMI IOTepa
BUAUISFOTHCS HACTYITHI PO3PSIN:

— 3HaK 4yncia (cTapiui 0iT),

— MAIIMHHUM MTOPSAOK YHCIIA

— MaHTHCA.

[I{o6 crpocTuTH omeparllii 3 MOPSAKAMH, iX 3BOIATH 10 Al HaA
IJTMMHA TOJATHUMHU YKMCJIaMUA BUKOPHUCTAHHSIM 3MIIIEHOTO TMOPSIKY,
o 3aBXkau gomatHui. Otxe, MO0 He 30epiraTd 3HAK MOPSIKY
BUKOPHMCTOBYEThCA Tak 3Banuii 3ON d dzdzd 2 . Misuenvymits €
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MOPSJIOK 3MIIIEHUN BITHOCHO MaTEMATUYHOTO MOPSAKY 1 Ma€ TUIbKU
JOaTHI 3HA4YeHHA. 3CyB BHUOUPAEThCA Tak, 00 MiHIMAJILHOMY
MaTeMaTHYHOMY 3HAYCHHIO MTOPSAAKY BiJIITOBIIAB HYJIb.

3B’S30K MK MalIMHHUM TopsiakoM (M) 1 MarematuuHum (p) B
JIaHOMY BHMIAJIKy BUpaxkaeTbes Gopmynoro: [ =(2™1-1)+p, ne n — ue
KIIBKICTh OIT, III0 BIABOJATHCS HA MOPSJIOK.

} tod & dO3dnucaTty MamuHHUN TOPSAOK Uil uyucia 34,48,
SIKIIIO B1JOMO, IO ITiJ{ HHOT'0 BIABOAUTELCS 11 OIT.

1) JBiiikoBe moganHs uncia — 100010,01111,

2) HopmanizoBana gpopma uncia — +1,0001001111*210

3) Mp = 21%-1 + 5 = 10280 = 10000000100

dopMasibHE TMPEACTABICHHS JIMCHMX 4YHCEI B  CTAaHAAPTI

IEEE 754

Xt ‘e” x a " e mcoe et ™ et m”

N J— < <—

S C M
‘1‘4 b_’r t n_q‘ t

~

A
(

=
1
YvVvY

1 tod & dt@ Bamucatu BHYTpINTHE MAITUHHE TOJAHHS YHCIIA
155,625 nna 32-6itHoro ¢opmaty (Ha NOPSAOK BIIBOJUTHCS 8 OIT).

1) 155,62510 = 10011011,101, — uncmo ABIHMKOBIi cucTeMi

2) 1,55625-10> = +1,0011011101-2'" — mopmamnizosanuii
BU/T YUCIIa

3) 27-1 + 7 = 128-1 + 7 = 1344 = 10000110, — mammHHUI
TIOPSITOK

4) 01000011 00011011 10100000 00000000 — pe3ynbTar

s 64-0iTHoro mnpexacraBiaeHHs uucenl (double) Ha mopsgok
BigBoauthesa 11 Oir, gnsa 16-6itHoro (real) — 5 61T, 32-6GiTHOTO
(single) — 8 6it, g 80-6iTHOTrO (extended) — 15 Oir.

1.3. 1odvisk" Okestedksdkz. | &ofmisd

B 1936 anrmiiicekuii maremMatuk AJjiaH ThIOPIHT 3alpOIIOHYBaB
MaTeMaTUYHY MOJIEJIh OOUMCIIIOBAIFHOT MAIlIMHY, BIIOMY SIK MaIllliHa
Trropinra. KpiMm Toro, 10BiB, 110 11 MallldHA 37]aTHa BUKOHATH OYIb-
K1 00YHCIIeHHs, 1 BBiB MOHATTS O dzG S 6 d iscdgdeniqoBHOCTI JTiH,
HEOOXITHUX MAaIWHI JJIs JOCATHEHHs pe3yiabpTary. Cama X
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KOMIT IOT€pHA IIporpamMa siBjisie cOOO0 3alliMcCaHuil HaOlp KOMaHJ, SKl
33J1al0Th AITOPUTM y (GOpMi, 3pO3yMITIH AJIsI MAIIMHU.

st Toro, mo0 HABUYUTH KOMII IOTEP IIOCh POOUTH, MOTPIOHO
MOMNEPEIHBO CKJIACTH aJITOPUTM.

BusHaueHb MOHATTS anropuTMy Jayxke Oararo. Haibinbm
3arajlbHAM, MpocTUM Ta HedopmamsHuMm €: O dzG 15 te | Isedgadip
THCTPYKIIIH, III0 ONMUCYE, SIK JISSIKE 3aBJaHHS MOKe OyTH BUKOHAHE.

pdzcstedIlsds (al gor i t hm)

1) CKIHYEHHa MOCHIJOBHICTP TOYHO BH3HAUYCHUX i abo
oreparii, CipsIMOBaHUX Ha JOCSITHEHHS TOCTABJICHOI METH.

[HIIMMU ci0BaMU, aNTopuTM — cucTemMa (hOpMaIbHUX MTPABUII, 110
BH3HAYA€ 3MICT 1 MOPSAIOK AiM HaJ BXIIHUMU JaHUMH 1 IPOMI>KHUMHU
pe3yJibTaTaMU, HEOOXITHUMU JJIsl OTPUMAaHHS KiHIIEBOT'O PE3yJbTaTy
IpU PO3B’sI3yBaHHI 3a]1a4l.

2) 11e Oyb-sika KOPEKTHO BU3HAUYE€HA 00UKCIIIOBAJIbHA MPOIIEAypa,
Ha BX1J1 (Input) K01 OJA€ThCS ACsKa BeIUUYrHa a00 HaOip BEIUMYHH, 1
pe3ybTaTOM BHKOHAHHS $KOi € BUXIAHA (output) BeaumuumHa abo
Ha0lp 3HAYCHb.

[Ipu po3B’s3yBaHHI Oyb-sIKOi 3a/a4i Ta MOOY/IOB1 aJlrOPUTMY il
PO3B’SI3Ky 3BHYANTHO O€pyTh /1O YBaru HAasBHICTh JACAKUX BXITHUX
JAHUX 1 MaIOTh YSIBJIGHHS TIPO pe3yJIbTaT, 110 HEOOX1IHO OTPpUMATH.

| ZOMmisdosmis' Odctstedlsd o

MoxHa HaBeCTH 3arajibHi PUCH AITOPUTMY:

1. rqmCtej lsdz’ Mmis! . Kosmhiiis ooy’ mae
CIIpaBy 3 JIaHUMM: BXIJHUMH, MNPOMIKHHUMHU, BUXIZHUMH. [I1 maH1
MPECTABIISIIOTHCS Y BUTJISAII CKIHUEHHUX CJIIB JIESIKOTO andaBiTy.

2. r dmG ) lsdz” mls! tc 5B tsIs qAnropudMizG ts te d
BUKOHYETBCSI TI0 KpOKax Ta Tpd IbOMY Ha KOXHOMY KpOIIl
BUKOHYETHCSI TIIBKH OJIHA OTIeparlis.

3. r 4 IsJ edz’ dzso Odz" Mm.ICucreM@ deaivista,dsis d3lz
OTPUMYIOTHCSl B KOKHUM (HE TTOYaTKOBHI) MOMEHT 4acy, OJTHO3HAYHO
BU3HAYAETHCA CUCTEMOIO BEJIMYMHU, K1 OyJIM OTpUMaHi B MOMEpPEIHI
MOMEHTH 4acy.

4, [ dz] A3 dzls Otcdz” Mis! C 1Sixén opumddidre s te ( |
HACTYITHOI CUCTEMH BEJIUYUH 3 TOINEPEIHHOT TOBUHEH OYTH MPOCTUM
Ta JOKAJIbHHM.
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5. l d ¢ sdzidse' O dis finy. B8 @mppuBmi He Mae OyTu He
BUKOHYBaHUX omnepamnid. Hanpuknan, HeMoXHa B Hporpami
NPU3HAYUTH 3HAYEHHsI 3MIHHIM "'HECKIHYEHHICTh', Taka ormeparlis
Oyna Ou He BHUKOHYyBaHOIO. Ko’kHa ormepailisi OnpaiboBY€ TEBHY
TUISTHKY Y CJIOBI, sIK€ 00pOOISETHCA.

6. g ¢ deg Jfiyls O dzeOmue hisapiamy nosunHeH

OyTH CKIHUCHHUM.

7. dff oW ddseo Odz' Mis . SAx@aacidsi® drisiegEbs
HACTYHHOI BEJIWYUHHU 3 JAEAKOI 3aaHOI BEJIMYUHU HE J1a€ Pe3yJIbTary,
TO Ma€ OyTH BKa3aHo, 110 TpeOa BBAXKATHU PE3yIbTATOM AJITOPUTMY.

8. [ OMmMBse ' MiIs! EOldodatxdea idgema BeanunH
MOXE€ O0OMpaTUCh 3 JACSAKOI MOTEHILINHO HECKIHYEHHOI MHOXXHHHU.
ToOTO, MOXIJIMBICTP BUKOHAHHS aAJITOPUTMIB ISl PIIIEHHS I1JIOTO
KJIaCy KOHKPETHHMX 3ajJay, 1[0 BIANOBIAAIOTHh 3arajbHIi MOCTAHOBIII
3a/1aui.

s smMtsed dOf dMOdzdey Odze sted Is B’

IcHye yoTHUpH ciocoOu HaNKUCAHHS aJITOPUTMIB:

- BepOaJIbHUI (CIIOBECHU);

- anreOpaiyHuil (3a JOMOMOTOK JIITEPHO-IU(DPOBUX MO3HAYECHD
BUKOHYBAaHUX Jii);

- rpadiuHMii;

- 3 JIOIIOMOT OO AJITOPUTMIYHUX MOB IPOrpaMyBaHHS.

CnoBecHa (opma 3amucy ajaropuTMIiB BUKOPUCTOBYETHCS B
PI3HUX IHCTPYKI[IAX, IPU3HAYEHUX JIJI1 BAKOHAHHS iX JIFOJUHOIO.

AnrebOpaiuHa ¢opMa  HaWyacTillle  BUKOPUCTOBYETHCS Y
TEOPETUYHUX  JOCHIKEHHAX (PyHAAMEHTaJbHUX  BJIACTUBOCTEH
aJrOPUTMIB.

I'padiuna popma BianmoBigHO 10 AepxkaBHUX craHgapTiB ('OCT)
Ha OQOpMIICHHS JOKYMEHTallli MpUHHATAa SK OCHOBHA IS
OMUCY aJITOPUTMIB.

ANTOpUTM 3amMcaHuil 3a JOMOMOTrOK aJIrOPUTMIYHOT MOBH
porpaMyBaHHsI Ha3UBAETHCS MPOTPaMoOI0. AJITOPUTM y Takid gopmi
Moxe Oytu BBeeHuit y EOM 1 micis BiAmoBiAHOTO OOpOOJIEHHS
BUKOHAHUM 3 METOIO OTPUMAHHS IIIYKAHOTO PE3YJIbTaTy.
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| cOWzd® My tsm' B f sHOdzdzg"W Odzg sted Is '

biok-cxemu — HalOIbIl 3py4HUN CHOCIO  Bi3yaJbHOIO
NpeACTaBICHHS alroputmiB. [ns Toro, moO He 3arIyTaTucs B
YUCJICHHUX MOAPOOUISX, € CEHC CKIIaIaTh OJIOK-CXEMYy alTOPUTMY B
JeKIJIbKa iTepariiii: moyaTu 3 HaWOUIbII 3arajbHOTO 1 IMOCTYIOBO
MOr0 YTOYHIOBATH.

brok-cxema — HaouHe rpadiuHe 300paKeHHS aJTOPUTMY, KOJIHU
OoKpemi Moro aii (eramu) 300paKyHOThCS 3a JOIOMOIOI0 PI3HUX
reoMeTpudHux Giryp (OJ0KiB), a 3B SI3KM MIXK €TalaMH YKa3ylOThCs 3a
JIOTIOMOTOI0 CTPIJIOK, IO CIIOIYYaroTh 111 QIirypH.

briok-cxemu BiioOpa)karOTh KPOKH, SIKI MOBHHHI BHUKOHYBATHUCS
KOMIT I0OT€POM, 1 OCJI1IOBHICTh 1X BUKOHAHHSI.

YMoOBHI TpadiyHi TMO3HA4YEHHS Yy OJOK-CXeMax ajrOpUTMIB
HaBezeH1 y Tao. 1.4.

Tabmuis 1.4. YmoBHI rpadiyHi MO3HAYCHHS Y OJOK-CXeMax

aJTOPUTMIB
) 1 OL 8 O ] OW ' ydzd?2 |1 tod L dz@v
1 B.JIOK II0YaTOK- b Bxig-Buxizg 3
KIHEIb ; Iporpamu,
058 RO25a | 104YaTOK-
KiHelb (DYHKIII1
2 | biok BBOITY- ‘ b , VBeneuus
BUBOJY JIAHUX x TaHUX 3
KJIaBlaTypu abo
a|
BUBEJIECHHS HA
Y
1 |025a | CKpaH
i’ A pe3yJbTaTy
3 | O0uucIroBaIbHI ‘ b , OO0Ouncienus
1 OJIOK X Ta
. IIOCJ1JOBHICTH
0OYHUCIIEHD
Y
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IIponosxenns Tadauii 1.4,

1 OL 9 O ] cOW " ydzd 2 |1 ted L dzO~V
BusHauenunit ) b , BukoHanHs
POLIEC 7y H1pOrpamMu

HKITIT
. (bymxuii)
A
JloriuHuit 610K ( b , IlepeBipka
(6J10K yMOBH) 7y YMOBH
a
i 4
[ukn ‘ b ITouatox
7y ITAKITY
A
le—_—>
a
Ilepexin 0,5a 3’eqHaHHSA
| <—> .
y MDX JIBOMA
OZaé / 0,6a CTOPIHKaMH
1 ‘L
KomenTap 7y [TosicHeHHs
----- a
A 4
TSmin
Po3mipy  cUMBONIB  PO3PaxoBYIOThCS  BIJMOBIAHO  JO

HACTYITHUX NPABUIIL:

- MEHIIWA T€OMETPUYHUN PO3MIpP CUMBOIY CIiJi OOMpATH 3 Py

10, 15, 20, ... MM (TOOTO a = {10, 15, 20, ...} MMm;

- CIIBBIJHOIICHHS OUIBIIOr0 Ta MEHIIOIO0 PO3MIpPIB Mae

cTaHoBUTH 1.5 (To6TO b= 1.5 a).

[loyaTok 1 KiHELb aIrOPUTMY 300PAXKYIOTHCA 32 JOMOMOTOIO
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VYBedeHHs TMOYaTKOBMX JAHUX 1 BHUBEJCHHS PE3yJIbTaTiB
300paxxyroThes mapajuenorpamom (tabdia. 1.4, mianyHkrt 2). Ycepenusi
HbOTO MHIIEThCS CJIOBO  'yBeAeHHsS  abo  "BuBeACHHS 1
MePEPAXOBYIOTHCS 3MIHHI, 110 11T a0 Th BBEJICHHIO
a00 BUBEJICHHIO.

BukonanHs omepaiiii ~ 300paxye€ThCsa  3a  JIOIOMOIOIO
npsMOKYTHUKIB (Tabn. 1.4, mianyHkT 3) B SKUX 3alMCaHO
BUpas/onepaiiito. JJi1 KOXHOT OKpemoi omepalllii BUKOPUCTOBYETHCS
OKpeMHuii OJIOK.

Panime ctBopeHi 1 okpemo omnucaHi (yHKIII Ta HiAIporpamu
300paXyIOThCA Y BUJISAL MPSIMOKYTHUKA 3 OIYHUMU JiHIAMH (TaOI.
1.4, mianyskT 4). YcepeauHi Takoro '"MOABIMHOTO" MPSMOKYTHHKA
YKa3ylThecs 1M’ QyHKI (AIporpaMu), mapaMmeTpH, Py sIKMX BOHA
MOBHWHHA OyTH BUKOHAHA.

biok BuOOpy, IO BU3HAYa€ HUISAX, MO SIKOMY MIAYyTh W1 i
(HampukIiaa, OOYHMCIEHHS) Nalli, 3aJ€XKHO BIJ PE3yJbTaTy aHami3y
TaHUX, 300paxXyeTbCs y BUTIAAI pomOy (tabna. 1.4, miamyHKT 5).
Cama ymoBa 3amuCyeThCs ycepeauHli pomba. ko ymoBa, IO
NEePEBIPSAETHCSI, BUKOHYETHCS, TOOTO Ma€ 3HAYEHHS ' ICTHHA', TO
HACTYITHUM BHUKOHY€THCSl €Tal MO CTpUIll 'Tak . SKIo ymoBa He
BUKOHY€THCS ('XUOHICTB''), TO 3A1MCHIOETHCS MEepexif Mo CTpiami "Hi'.
CTpiaku MOBUHHI OyTH MiANUCAHI.

[llectukyTHuk (Tadn. 1.4, mMiANyHKT 6) BUKOPUCTOBYIOTH IS
3MIHA TlapaMeTpa 3MIiHHOI, SKa Kepy€ BHUKOHAHHSIM IHUKJIIYHOTO
NTOPUTMY, TaKOK 3a3HAYAIOTHCS YMOBHU 3aBEPIICHHS LIUKITY.

CrpuikaMu 300pakKylOThCS MOXJIMBI IUISAXA aITOPUTMY, a
MajJuMU I ATUKyTHUKaMHu (Tabn. 1.4, mignyHKT 7) — pO3pUBU LUX
IUISX1B TTOTOKY 3 MEPEX00M Ha HACTYITHY CTOPIHKY.

KomeHTapi BUKOPUCTOBYIOTHCS B TUX BUIIAJIKAX, KOJU MOSICHEHHS
HE MOMIIIAEThCA ycepeauHi 01oka (tadia. 1.4, mianyHkr §).

] tcQoaddzO GOV ' ydzse s L O dMmMkz Odze st
Icayroth Takif 6 Q9 d d&zZO GtOW ' yYydese:s L O dmk

— OJIOKHM anropuTMiB 3’ €JHYIOTHCS JIIHISIMU NMOTOKIB 1H(OpMAIIii;

— JIIHIT TOTOKIB HE MOBUHHI MEPETUHATHUCS;

— OyIb-IKUM aJTOPUTM MOKE€ MATH JIMIIE OJWH OJIOK MOYaTKYy 1
OJIMH OJIOK KIHIIA.
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bynb-sikuii, HaBITH HAWCKIAIHININK, alrOPUTM MOXKE OYyTH
MOJaHUMN y BUTJISAAI KOMOIHAIIN KUTBKOX €JIE€MEHTapHUX (DparMeHTIB,
SIK1 HA3WBaIOTh 0a30BUMH CTPYKTypaMu. Jlo HUX HaJle)KaTh:

— IOCTiOBHE MPOXoKeHHS (puc. 1.2);

— posranyxeHHs "skmo-1o" (puc. 1.3);

— posraiyeHHs "sSKmo-To-inakme" (puc. 1.4);

— oOupaHHs BapiaHTa 3a KiatodeM (puc. 1.5);

— IUKJI 3 TapameTpoM (puc. 1.6);

— IUKJI 3 mepeaymMoBoro (puc. 1.7);

— MUK 3 TiciassyMoBoto (puc. 1.8).

— BUKOpPHCTaHHS KOMeHTapio (puc. 1.9).

{ v

e

| '

Puc. 1.2. TlocnioBHE TPOXOIKEHHS Puc. 1.3. Posramyxenus "skuio-t1o"
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Puc. 1.4. Po3ranyxeHHs "sKio-To- Puc. 1.5. Obupanns BapiaHTa 3a
1Hakme" KJIFOYEM

30



h 4
wizaj @l Oy w
(fEEs S
HCEHQ
1 di@
) 4
u' disypfCdiz { 1 jteOs |
] Y
v [ g "Cogw
fQdaflIstco
ftdz
—
Puc. 1.6. Iluxi 3 mapameTpom Puc. 1.7. lluki 3 nepenyMOBOO
v v
mmcuzgw
' .
s rasp - {pudsas
—
It taf '
v ) sy -] st§dEae
[ tHdw SOy w
fOkIstdo i
Yz
ldo'H
| @ tGLixkls Gslz
v
Puc. 1.8. I{uki 3 micnssyMoBOIO Puc. 1.9. BukopuctaHHs KOMEHTapIO

1.4. [OhddzdzO §tets¢ctcOdi0O

OTtxe, caM o cob1 KOMIT' IOTEp HE BMi€ HIYOro poourtu. Bece Ha
0 BiH 3JaTHUW 1€ BUKOHYBaTH JEAKWNA HaOlp eJleMEeHTapHUX
KOMaHJl, HampuKiIaJ 34YUTaTU 3 KOMIPKH, JOJAaTH 3HAYCHHS,
3amycaTd B 1HOIY KOMIpKY. Bci  MOXIMBOCTI  KOMII HOTEpa
3a0€3Me4yI0ThCA MPOrpaMamu.
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] to 5 G tc © A3 mocHiAOBHICTh MAIIMHHUX IHCTPYKIIH, IO
OMUCYE aNTOPUTM.

Bennue3na KUIBKICTh KOMITIOTEPHUX MPOrpaM  CKIaJaroTh
f tctsG tc ©dzdzy L Ompguecy Jjo@pgodzaRrY indopmarrii.
[IporpamMHe 3a0e3nedyeHHs MOXHA PO3JUIMATA HAa TPU OCHOBHI
yactunu: ) d M ls J, 'dzdizn Is tc z d3 ] dAfstOPR difP|H dz]

sdfmilsj dzdzj 1§ totsc tc O dydmjsnaucH® mng: L f j Y j dadzv

— YNpaBJIiHHS POOOTO KOMIT IOTEPA;

— PO3MOALIY HOT0 pecypciB;

— MIJITPUMKH JI1AJIOTY 3 KOPUCTYBaYeM — OIEpalliiiHl CUCTEMU;

— aBTOMaTHU3allli MpoIeCcy po3pOOKHU Ta BIJIATOJKEHHS ITPOrpaM;

— TepeKyialy MOB BHCOKOrO pIBHA TMpOrpamMyBaHHS Ha
KOJU KOMII I0TEPa;

— apxiBarig (aiiiB TOIIO — yTHIIITH;

— 3a0e3neueHHs1 poooTu nepudepiiHuX MPUCTPOIB — IpaBEPH.

wdzmlis tc z d3d dzls O dz! dzj cnyty©masjposloGrapizarezw
MAaKeTIB Mporpam, M0 3aCTOCOBYIOThCS B PIZHUX O0JACTAX 3HAHHS.
B rpyny iHCTpyMEHTaIBHUX MPOTPaM BXOJSATh: TPAHCIIATOPHU 3 PI3HUX
AITOPUTMIYHUX MOB, SIKI MEPEBOMAATH TEKCT MPOTPAMH HA MAIIMHHY
MOBY; HaJlaroJiKyBadl 3 JOIMOMOTOI0 SIKUX 3HAXOMSTh 1 BUIPABISIOTH
MOMUJIKH, SIKI OyJIM TOMYIIEeH] IPU HaMCaHHI NpOorpamMu; IHTErPOBaHi
cepeoBuIla po3poOKH, sIKi 00’ €IHYIOTh BKa3aH1 BUILE KOMIIOHEHTU B
€VHY, 3pyYHY [ pO3pOOKH cucrtemy [2].

1 o C dzOH dz] f totsG tc O cpwlzgsrore A 1o d § dzQ | dzglz
f tots @ tc Od3dzj LOBJ LY Jyd dedzgV , moOgk@alz’ dzts G
BIIHOCSITBCSI T1 MPOTpaMH, sIKI IIAPOKO BUKOPUCTOBYIOTHCS PIZHUMU
KaTeropisiMiu KOPHUCTyBaudiB  (TEKCTOBl PEIAKTOPH, EJIEKTPOHHI
Ta0JuIl, CUCTEMH YMNPABJIIHHS 0a3amMu JaHuX, rpadidHi peaakTOpH)
ta ftodC dzOH dzj f tets G tc O d3dzj LOBJ LT jn
f tod L dzO,yjodztedto BimHOCATBCS mporpamMu, sSAKi MalOTh
cneuudiyHe Npu3HAUYeHHs (3ac00M PO3pOOKU Mporpam, CTATUCTUYHI
0OYMCIICHHS, MEPEXKEB1 3aCTOCYHKH TOIII0) [2].

Y kareropito L OfMtsB " 9o tc 5L tc sESodare fhcic 5 G 6 O
IpOTrpaMu, M0 BUKOPUCTOBYIOTHCA MJII PO3POOKHM HOBUX IIPOTPaM.
CrexTp 3aco0iB MiArOTOBKM mporpam MIicTHTh 16 | H O € Isuisifgigx
TEeKCTIB (3a3BMYail 3a0e3meuyloTh IMIJACBITKY (BUAUICHHS JESKHUX
€JIEMEHTIB TEKCTYy, L0 MaloTh 3HAYCHHS MJI KOPHUCTyBaya: HY¥KKU,
CJIy>k00B1 CJIOBa Ta 1H.) 1 JIeSIKYy MOBEPXHEBY MEPEBIPKY CUHTAKCUCY
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KOHCTPYKIIIH 110 BBOJATKCA), IS t6 O dzfly dzW(dedBoesehTr 3amyckaTu
nporpamu), dzO dzO G 5 H YupuH&AYT 1A MOIIYKY TOMHUJIOK B
nporpamax) i B JAedkuX Bumaakax e IS J fls(gpodaiinepu), 1o
JO3BOJISIIOTh, HANpPHUKIaJ, BHU3HAYUTH HANOLIbIN IMOBUIbHUNA a0o
BUMOTJIMBUI JIO peCcypciB OJIOK MPOTrpaMHu.

15/ s0d ftdicOdlzo Odzdaw

JInst moaHHs aNropuTMy y BUIJISIL, 3pO3YMUIOMY KOMII IOTEpY,
CIy’>KaTh MOBHU HporpamyBaHHs. CrodaTKy 3aBXAu PO3pOOJSETHCS
QNrOpUTM I, a TOTIM BIH 3allUCYETHCS OJIHIED 3 TaKUX MOB.
VY mijcyMKy BHUXOJUTH TEKCT MPOrpamMyd — TMOBHUM, 3aKiHYEHHUM 1
JETabHUI OMUC aJITOPUTMY MOBOIO IIPOTpaMyBaHHS.

[ToTiMm 1©ell TEKCT NporpaMu CHEUIAIBHUMH CITYKOOBUMH
J0JIaTKaMH, sIKi Ha3uBaroThes IS te O dzfn dzW s #der@pdgpdnuThes B
MaIlIMHHUN KOJI, 800 BUKOHYEThHCS.

[ soad { tctsc te-Owlglraai Gozaz'Bin npupogaux BoHH
BIAPI3HSAIOTHCS OOMEXKEHOI KIUIBKICTIO 'CIB", 3HAQYEHHS SKHX
3pO3YyMIJIO TPAHCIATOPY, 1 JyK€ CTPOTUMH TIpaBWJIAMHU 3aIlucCy
KoMaHa-onepaTopiB.  CyKymHICTh ~ MOMIOHMX  BUMOT  (opMmye
fn d dzls OfobndiigrpamyBanss, a CEHC KOKHOI KOMaHIM Ta 1HIIIMX
KOHCTpPYKIIiit MoBu — fioro ) j d3O dzRR]d ¢ &z

Otxe, mporpama, 3 SKOIO IMpalIOe MPOLECOp, SBISE COOOKO
HOCITIIOBHICT 4ucell, AKy HasuBaoTh 3O N ( dzdzd d3 . TaxmiH ts d3
3aMUC MICTUTH JIMIIIE HOMEPU KOMaHJ Ipoliecopa, HeoOX1HI JaHl Ta
aapecu KoMipok mam’saTi. Hanmpuknazn (aas 3pydHOCTI JIBIMKOBI JaH1
HalyacTIlIe 3aUCYIOThCS Y LIICTHAAUSATKOBIN (opmi, e 2 CUMBOJIH
BIIMOBIAIOTH 1 0alTy HaHWUX — MIICTHAIIATKOBA CUCTEMa YHCIICHHS €
JIOCUTH MOIMYJIIPHOIO Y IpOTrpaMyBaHHI):

BB 11 01 B9 OD 00 B4 OE 8A 07 43 CID E2 F9 CD 20 48 65 6C 6C

JIns  HamucaHHS TakUX MPOrpaM  3aCTOCOBYIOTHCS  MOBHU
aceMmOJiepa, sKi JTO3BOJISIOTH 3alKMCYyBAaTU KOMaHIU 3aMICTh YHCJIOBOI
dbopmu y TtekcroBii (MOV, ADD, IN, OUT) Ta MicTATh JesiKi
HAUMPOCTINI 3acO0M /IS OJIETTIEHHS! HAlTUCAHHS ITporpaMu. Tum He
MEHIIIE, HaBITh B TakKoMy 'MpHUKpalleHOMYy'" BHUIJISIAlI Mporpama
3QJIMIIAETHCA HAA3BUYATHO OJIM3BKOIO /10 MAIIMHHOTO KOAY 1 TOMY
MOBHU acemOJiepa BIIHOCATH /10 HU3bKOPIBHEBUX MOB IIPOTrpaMyBaHHS
(ToOTO Takux, MO OJU3BKI JO PIBHSA MAITUHHOTO KOJY).
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He3Baxkatoun Ha  HE3PYUHICTh HANUCaHHS, TaKUM  KOJ
BUKOHY€ETHCS 3 HAMBHUIIOK MIBUAKICTIO 1 MOXE OyTH MaKCHUMaJbHO
ONTUMI30BaHUHN, TaK SK MPOrpaMiCT Ma€ JOCTYyNl OyKBaJlbHO J10
KOXXKHOro OiTy y HboMy. Tomy HalyacTillie HU3BKOPIBHEBI MOBU
3aCTOCOBYIOTHCS ISl IPOTrpaMyBaHHS MIKPOCXEM Ta OKpPEMHUX Ai y
NPUKIIATHUX TIporpamax, Jie MBUIKOIIS € KPUTHIHOIO.

¢ nJ d3B-ezje teiporpama, ska mepeTBOprOE KO, HAIUCAHUH
MOBOIO aceMOJjiepa, OCTaTOYHO y MaIIMHHUK Koj [2]. Ane dacto 1
caMy MOBY Ha3UBalOTh CKOpOUYEHO "acemOiiepoM".

[IpoTe, OLIBLIICTE TPOTPAM THUIIETHCS HAa BUCOKOPIBHEBUX
AITOPUTMIYHUX MOBax IMporpaMmyBaHHs. Taki MOBHM 3a3BHYail MarOTh
CKJIaJIHMII CUHTAKCHC, BUKOPUCTOBYIOThH CJIOBA-OIMEPaATOPH OJIM3bKI J0
JIOJIChKOI MOBU 1 — 1[0 HAWTOJIOBHIIIE — PEaNi3ylOTh AJITOPUTMIYUHI
CTPYKTYPH AJIsl IPOCTOTO 1 3p0O3yMIJIOTO 3alKCy MPOrPaMH.

3 i”moro OOKy, /Ul BUKOHAHHSI KOMIT IOTEPOM Taka Mporpama
Mae OyTH TMEpeTBOpPEHA Ha MAaIIMHHHUM KOJ a0o Xoua O mepenucaHa
HU3BKOPIBHEBOIO MOBOIO (a Jaii Bxke acemoOsep 3a0e3MeuuTh il
pO3yMiHHS MamuHO). [IpudyoMy KOMaHAM BHCOKOPIBHEBOI MOBH
MpPOTPaMyBaHHs MOXYTh OyTH JOCUTh CKJIQJHUMHU 1 BIJINOBIIATH
KUIbKOM a00 HaBITh KUIBKOM JIECATKAM MAIIWHHUX KOMAaH]I.
[le#i nporiec mepeTBOpeHHs Ha3uBaeThes IS t6 O dalf) ‘dZ atnporpamu,
K1 oro BUKOHYIOTh — IS t6 O dzfp dzW Is ts tc © d3d

IcHye nBa TUTIKM TPAHCIATOPIB, IO MEPETBOPIOIOTH BUXITHUM KOJI
Iporpam B MamvHHI komanan: = dzls j o f to j 19Ok &Rt  dzv

wdzls j tof tcj dadye BUKiqHMIT KO TporpamMu MO OJIHIM
IHCTPYKIli 1, B HAWUMPOCTIIIOMY BHUIIAAKY, OJIpasy HaMaraeTbcsd ix
"mepeknagaTu" Ta BUKOHYBaTH. lle M0O3BOJsi€ MporpamicTy MIBHUIIE
NEepPEeBIPATH BUKOHAHHS TPOTpaMU Ta 3HAXOJUTH TOMIUIKH B KOJI.
Kpim Toro, taka mporpama Moxe OyTH JIETKO MEpeHEeCeHa Ha IHIILY
MalIMHY 1, SKIIO TaM € MOTPIOHUN 1HTEpPIpPETaTOp, BUKOHAHA HUM —
HE3aJIeKHO BIJI ONEpaliitHOT CUCTEMU Ta IMpolecopa. A PI3HUIIO MIXK
OCOOJIUBOCTSIMH PI13HUX KOMIT FOTEPIB MOKPUBAE CaM IHTEPHPETATOP,
SKUH, 3BUYAitHO, Oye TPOXH BIAPI3HATHUC.

JloriyHo, 110 B Takiii cXeMl BUKOHAHHS MporpamMu Oyje 3aimaTu
TPOXH OUIBIIIE YaCy — TAK SIK MPU IIbOMY KOKHOTO pa3y BiIOYBa€EThHCS
aHai3 KoJly Ta 1oro nepeTBOPEHHS.

ToMy ans MIABUILEHHA IMIBUAKOAIT  OUIBIIICTh CY4YacHHUX
IHTEpHPETATOPIB HACIIPAB/Il IIPALIIOE 32 3MIMIAHOI CXEMOI0, CIIOYaTKy
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TPAHCIIOIYN BUXITHHUN KOJ IpOrpaMu y JACSKYy NPOMDKHY (popmy —
tak 3BaHui B @ IS¢ S BiH € kK0J0M HIKYOrO PiBHA 1 OMMOKUMH 10
aceMOyepy, aje MAalIMHHO-HE3aJIE)KHUM — TOMY BHUKOHYETHCS HE
0e3MmocepeIHb0 KOMIT IOTEPOM, a JICSIKOK BIPTYyaJIbHOIO MAIIMHOIO,
sKa BXOJUTH J0 CKJIaay iHTeprperaropa. Lle 1o3Bosie, 3a BiICyTHOCTI
3MiH B OpUTIHAQJIBHIA Tporpami, HE MNEPEYUTYBATH ii MOBHICTIO, a
BUKOPHUCTOBYBaTH OaiT-koj sK '"HamiBpaOpukar" s poOOTH.
BukonanHa 0aiT-KOAy BCE OJHO MOBUIBHINIEC HI) MAIIMHHOTO KOIY,
ajle TakuM MiAXiJg € KOMIIPOMICOM, II[0 HaMaraeTbCcs MOE€AHATH
nepeBary iHTeprpeTaii Ta KOMIIAILIii.

Ha BigMiHy Big i"TepnperatopiB, § 5 3t ' dzidsrscieo
MEePETBOPIOE BUXITHUM KOJ TIPOTpaMH B MAIIMHHUM KOJ, SKUU
orepailiiiHa cucTeMa MOXe€ BUKOHATH camocTiiHo. lle mo3Bosse
BUKOHYBAaTH CKOMMUIbOBaHI MPOrpaMH HAaBITh HAa THX KOMII IOTEpax,
Ha AKUX HEMa€e KOMITUISTOpA.

[Ipote, ckoMIiIbOBaHa MporpaMa MpUB’A3y€E€ThCS 10 ONepaliiHol
cucTeMu 1 HabOpy KOMaHJ Ipollecopa, TOMy HE 3aBXIU MOXKE OyTu
NEpPEHECEHa 1 BUKOHAHA Ha IHIIOMY KOMIT FOTEPI.

Kpim Toro, taki mporpamMu BUKOHYIOTHCS IIBHIIE 3a PaXyHOK
TOTO, IO KOMII'FOTEPY HE TOBOIAUTHCA KOXKEH pa3 MEpesa 3alyCKOM
nporpaMyd BUKOHYBATH ii po30ip 1 MEPETBOPEHHS B 3pO3YMUIUN IS
ceOe BUTIIAL.

OnHak, TpU Cy4dacHUX NOTYKHOCTSIX KOMIT IOTEpIB 1 00csrax
nam’siTi PI3HULIS B IITBUJIKOCTI BUKOHAHHS nporpam
IHTEepIpeTaTOpaM 1 KOMIIUIATOPAMHU BXXKE€ Maiike HENOMiTHa, aje
polec pO3pOOKH 1 HANAro/KEHHS MpOrpamM Ha IHTEPHPETOBAHHUX
MOBax HabaraTto MpOCTIIINH.

]l osG tc Od3lzo Qe cxknagnuil mpomec, 1 LIIKOM
OPUPOJAHO,  KOJM  TPOTPpamiCT  TPHUIYCKAETHCS  MOMUIKH.
Tak moBenocs, MO0 MporpaMHi MOMHWJIKA Ha3uBalTh 'Oaramu’ (Bin
anri. bug — xydok). [Ipouec BUSIBICHHS 1 YCYHEHHSI MOMUJIOK B
aHTJIOMOBHIN JIITEpaTypl NPUIHATO MMO3HAYaTU TepMiHOM debugging.

[Ipoiec  momryky TOMHJIOK B  IporpaMi  Ha3MBAEThCA

Isj Miszo OdZdBting®, npomec  yCyHEHHS  IMOMHIOK  —
dzO dzO G 5 H Y(pldzmang i3

YMIHHS HaJIaroJKyBaTH MpPOrpamMu € JIyKe BaXJIMBUM HaBUKOM
s nporpamicta. Ilponec HajmaroJKEHHs BHMAara€ BEJIHMKHX
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IHTEJICKTYJIbHUX 3YCHJIb 1 KOHIIGHTpallli yBarv, MpoTe II¢ OJHE 3
HAWIKAaBIIINX 3aHATH.

HanaromkenHs ayke Haragaye poOoTy aochigHuka. BuBuarouu
pe3yJIbTaTU CBOr'O MOMEPEAHLOIO EKCIIEPUMEHTY, POOISATHCS HesKi
BUCHOBKHM, TOTIM BIJMNOBIZHO JI0 HHUX 3MIHIOETBCS MpOrpama,
3aIyCKA€THCS 1 3HOBY aHAJI3YETHCS OTPUMAaHUN pe3yJIbTaT.

Ao oTpuMaHui pe3ysibTaT HE CHIBOAJE 3 OUYIKYBAaHUM, TO
HEOOX1IHO 3HOBY pO30OHMpATHUCS B MPUYUHAX, SIKI MPU3BEIH J0 M€l
HEBIJAMOBIAHOCTI. SIKIO X TilmoTe3a BUSIBUTLCS IIPABUIBHOIO, TO
MOXHa TIepe0auyuTu Pe3yabTarT Moaudikaiiid MmporpaMu i Ha KpOK
HaOJIM3UTUCA 1O 3aBEPIICHHS pOoOOTH HAJ HEK ab0, MOMKIHUBO, IIE
O1JIbIIIE TOBIPUTH B TIOMUJIKY.

Tomy mus  mepeBipkM  TIpane3gaTHOCTI  MOporpaMu  Majo
NePEBIPUTH ii OAUH pa3 — MOTPIOHO MPUIYMATH BC1 MOXKJIMBI HaOOPH
BXIJIHMX JaHUX, Kl MOXYTh SIKOCh BIUIMHYTH Ha CTIMKICTh CUCTEMHU.
Taki HaOopH BXiAHUX JaHMX Ha3uBalOTh G t6 O dzd Ydzd di3d L dzOy J

[HOA1 poI1leC HaMMCaHHS 1 HAJIaroX)KEHHS Mporpam MoUISAI0Th HE
TUIBKM B Yaci, ajie 1 MK Y4YaCHMKAMH KOMAaHAM PO3POOHUKIB.
OcTaHHIM YacoM Bce OUIbIIOI MOMYJSAPHOCTI HAOyBalOTh TaK 3BaHi
G dzlz y ¢’ d3J Is 5 H ts.d¥tsuEx komyBaEis: LHdcHETRIEIebCs
Bil HAJAaro/pKEHHs: MPOTpaMiCTH, SKI MHUIIYTh KOJ, TaKOX
BIJIMOBIZIAIOTH 1 3@ MIATOTOBKY TECTIB 1 BUSBJICHHS SKOMOTa OUIBIIIOI
KUIBKOCTI IOMUJIOK BXK€E B MPOILEC] KOyBaHHS.

OTmxe, TmporpamyBaHHs — 1€  TPOIeC  IOCTYIOBOIO
JIOOTIPAIIOBAHHS 1 HAJAroXKEHHS JOTH, ITOKH MporpamMa He poOUTHME
Te, 10 HeoOX1aHO. [TounHaTt BapTo 3 MpOCTOi MporpamH, sika poOUThH
II0Ch MPOCTE, a MOTIM MOKHA MPUCTYNATH JO HAPOILILyBaHHS ii
(YHKIIOHAIBHOCTI, pOOJISTYM HEBEJIMKI MOJIU(IKALIL 1 HAJIAroHKy0Uun
JOJIaH1 YaCTUHH KOJY.

vsdfd §sdi3dast

IcHye Tpu TUIIM OMUJIOK, SIKI MOKYTh BUHMKHYTH B MpOTpaMax:

mMd dzs O¢ Md ydz , tff t=olglef A S 9 d & t5dz0O dzdz
i 3Odzls d ydz'. ¢ sd3d dzl d

Bynp-sikuil iHTEpOpEeTaTOp 3MOXKE BUKOHATH MPOTrpaMmy TIIbKHU B
TOMY BHITAJIKY, SKIIIO IPOrpaMa CHHTAaKCUYHO TIpaBuiIbHA. BignmoBigHO
KOMITIJIITOP TEX HE 3MOXKE IEePEeTBOPUTH MporpamMy B MalIMHHI
IHCTPYKIIIi, SKIO TporpaMa MICTUTh CHHTAKCUYHI mOMUIKH. Komau
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TPAHCIATOP 3HAXOAUTh NOMUJIKY (TOOTO IOXOAUTH JI0 IHCTPYKIIIi, IKY
HE MOXXE 3pO3yMITH), BIH TMEpPEpPUBAaE CBOIO pPOOOTY 1 BUBOJUTH
MOB1IOMJICHHSI TIPO TTOMUJIKY.

Jpyruil Tdn NMOMUJIOK 3a3BMYall BHHUKAE TiJ] 4yaC BUKOHAHHS
nporpamu (ix mpuiinaro HasuBaTH &  dgV IsC s d d&3d ®pd,Isz Oy
kopotko — 9 d dgW¥ Is § @dgdexceptions). Taki MOMUIKH MarOTh
1HITy MpUYKHY. SIKI10 B MpOTrpaMi BUHUKAE BUHSATOK, TO 1€ O3HAYAE,
10 MO XOJY BUKOHAHHS CTajoCs IOCh HemepeadadyeHe: HampUKIa,
nporpaMoro OyJjo THepeJaHO HEKOPEKTHE 3HadyeHHs, abo mporpama
cnpoOyBaja pO3AUIMTH SIKECh 3HAYEHHS HAa HyJb, 10 €
HEMIPUITYCTUMUM 3  TOYKH  30py  JHUCKPETHOI  MaTEMaTHKH.
Skmo onepaliiiina cucTeMa HaJCHIIa€ 3alluT Ha HeraiHe 3aBepIleHHS
MPOTPaMH, TO TAKOK BUHUKAE BUHSTOK.

Tperiii Tun nommiok — fJ dzOdzls d ydz' . Iepsidgd dz€ d
O3HAKOIO0 HAsBHOCTI Y IIPOrpaMi CEMaHTUYHOI MOMUJIKH € T€, 1110 BOHA
BUKOHY€THCS YCIMIIIHO, TOOTO 0€3 BUHATKOBUX CHUTYaIlil, ajie poOUTH
HE T€, 1110 B/l HET OYIKY€EThCA.

VY takux BuUmagkax mpobiiemMa MojiArae B TOMY, III0 CeMaHTHKa
HaIKCaHO1 MPOrpaMu BIJIPI3HAETHCS BIJ TOrO, 1[0 BU Majid Ha yBa3l.
[lomyk Takux TOMWJIOK — 3aBJaHHS HETPUBIAIbHE, TOMY IO
JTOBOJIUTHCS  MEperisiaTd  pe3yiabTaTh  poOOTH  mOporpamMu 1
po30uparucs, 1o nporpamMa poOUTh HaCIIpaB/Ii.

1.6. [MtBdzdeotMmls' &sod fioscicOds

Python— momoma ciierapHa MoBa, icTopis sskoro nodanacs B 1990
polli, Koiu cmiBpoOITHUK roianackkoro iHcturyty CWI, tomi e
Majo koMy Bigomuii I'Bio BaH PocyM mpuiimMaB yyacTb B MpPOEKTI
ctBopeHHs1 MoBU ABC. Lls MoBa Oyna npu3HayeHa Jyuisl 3aMiHU MOBU
BASIC B HaBuaHHI CTYZI€HTIB OCHOBHUX KOHIIEMI[I MPOTpaMyBaHHSI.

[TapanenbHo 3 poOOTOX HaJ OCHOBHHUM NPOEKTOM ['BimO BaH
PocyMm Baoma Ha cBoemy Macintosh HamucaB 1HTEpPHIPETATOP IHIIOI
mpoctoi MoBH ane aeski mnpuHuunu MoBu  ABC Bce ik
OyJIM 3a03UYECHI.

Ha dyecThp aHIIIHCBHKOTO KOJICKTUBY KOMIYHUX AaKTOPIB (SIKUX
nyxke mnomoonse I'Bimo) "Monty Python’s Flying Circus" oymo
Ha3BaHO MOBY Ta MOYaJIocs 11 PO3IMOBCIOIKEHHST Mepexketo Internet.
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MogBa nouasna mBHUIAKO PO3BUBATUCS, OCKUIBKH 3’ SIBUJIACS BEJIHKA
KUIBKICTD JIFOJICH, 110 OyJM 3aIikaBieHl Ta PO3YMUIUCA B PO3BUTKY
MOB mporpamyBaHHs. Cnouarky I1ie OyJia JOCHTh MPOCTa MOBA,
HEBEJIMKUI 1HTEpIpPETaTop, He3HAYHA KIIbKICTh (YHKIIINA, 00’ €KTHO-
OpIEHTOBAaHE MPOTrpaMyBaHHs OyJIO BIICYTHIM, aj€ JyXe IIBUIKO BCE
1€ 3’BUJIOCS Ta 10 ChOTOJIHIIITHBOIO JHS MPOJIOBXKYETHCS 11 PO3BUTOK
Ta BUXOJATh HOB1 BEpCii, /¢ KO’KHA HACTYIHA Ma€ JICKUJIbKa CYyTTEBUX
BIJIMIHHOCTEH BIJI TTOTIEPEIHHO].

InTepnperaropu Python icHyroTh mij BCi MOXIUBI miaTopmu:
Windows. UNIX Ta iH. Bci BoHU PO3MOBCIOIKYIOTHCS O€3KOIITOBHO.

Python € opHieto 3 JA€CATM  HAWNOMYJAPHIIIMX  MOB
nporpaMyBaHHs. MokHa 3HAWTH BEJIUKY KIJIBKICTh JIOJATKIB,
Hanucanux Ha Python, nanpuxnan:

- KOMaHJHUM pAJOK HA MOHITOP1 a00 y BIKHI Te€pMiHaTy;

- IIpU3HAYEHI U1t KOPHUCTyBa4a iHTepdericu,
BKJIIOUAIOYU MEPEIKEBI;

- Be0-J10J1aTKH, SIK KJIIEHTCHKI, TaK 1 CEpBEPHI;

- OeKeHJ-CepBepH, 110 MIATPUMYIOTh BEIUKI MOMYJISIPHI CaliTH;

- xMapu (cepBepH, KEpOBaH1 CTOPOHHIMH OpraHi3allisiMu);

- JIOAATKH JJI1 MOOUTBHUX MIPUCTPOIB;

- JIOAATKH JJi1 BOYIOBAaHUX MPUCTPOIB;

- mpu3HaueH1 1y podotu 3 xml/html daitnamu;

- J0AaTKH MpU3HA4YeH1 s poOoTH 3 http 3anuTamu;

- TpU3HAYE€Hl sl poO0OTHM 13 300paKEHHAMH, ayJl0 Ta
Bijico (aitnamu;

- JOoJaTKM MpHU3HAYeHl Uil poOOTHM 3 MaTeMaTUYHUMU Ta
HAayKOBUMH PO3PaXyHKAMH.

Xoua Python € nmocuth mBUAKUM Jjisi OUIBIIOCTI 3aCTOCYHKIB,
pOTe MOro MIBUAKOCTI MOXE BUSIBUTHCS HE 3aBXKJIM HEIOCTATHHOIO.
k1o nporpama ITpoBOAUTH OUIBIITY YaCTUHY Yacy 3a OOUYUCICHHSIMHU
("oOmexxena mBuukomiero mpoiecopa” (CPU-bound)), To moBu C,
C++ abo Java BmoparoTbCcs 13 3aBAaHHSIM HabaraTo Kparie, HDK
Python. Ane He 3aBxau. [HOoAl OUIBII SIKICHUM alITOPUTM (ITOKPOKOBE
pimenHs1) mist Python mepeBepiiye 3a MBUAKICTIO Hee()EKTHUBHUMA
anroput™ st C. binbin BUcoka MBHAKICTh po3poOku it Python nae
OlIbIIE Yacy JJisl EKCIIEPUMEHTIB HaJl albTEPHATUBHUMH PIILICHHSIMH.
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CrangaptHuii iHtepnperatop Python nanmucanuit Ha C 1 Moxe
OyTH  MOJIMIIEHWHM  3a  JOMOMOIOK  JIOJAaTKOBOIO  KOY.
InTepnperaropu s Python cratore mBuamumu. Moa Java Oyna
JyKe TOBUIBHOI0, KOJIU TIIbKHU 3’ SBUJIACS, 1 714 il IPUCKOPEHHS OYJI0
BUTpayeHO OaraTo 4vacy i rpouieii. MoBoro nporpamyBanns Python He
BOJIOJIIE H1 OJIHA KOpIOpallisi, TOMY BiH MOJIMIIYETHCS OUIBII TJIaBHO.

Haii6inpima npobiiema, 3 KO MOXHA Hapasil 31TKHYTHCS, — IIe
BUOIp OAHIET 3 IBOX icHYI0UUX Bepcit Python. Ocranns Bepcia Python
2 Mae HoMmep 2.7, BOHA IIie JIOBro Oyje MiATpUMYBATHCS, aje Bepcis
Python 2.8 nikonu He Buiine. HoBa po3pobOka Oyjie BECTHUCS JUIIE Ha
Python 3.

Python — inTepnperoBaHa MoBa IPOrpaMyBaHHS, IO CTBOPIOE
OaitT-ko (Gailin 3 pO3MUPEHHAM .PYG K1 3’SIBIAIOTHCS Yy Mamil 13
TEKCTaMHM MpOrpam IMijJ 4Yac IiX BHUKOHAHHS) IJ OUIbII MIBUAKOI
poooTH.

1 O9 H Odzdz" &dEQ) t&dEjd3f f cOCIsd ¢

1. TlpoananizyBaTu BapiaHT 3aBJaHHA. 3a JaHUMH BapiaHTIB 3aBJaHb
OTpUMAaTH BHYTPIIIHE PEACTABICHHS YUCEIT:

- Ilimoro yucna 6e3 3HaKy B OJJHOOANUTOBIN KOMIPIII I1aM’SITI.

- Ilimoro umcna 0e3 3HaKy B 2-X OaWTOBIM KOMIpII. 3amucatu
BIJINOB1Ib Yy 16-1i1 Ppopmi.

- Iutoro umcna 31 3HaKOM B 2-X 0alTOBii KoMipill. 3amucaTu
BIJINOB1Ib Yy 16-1i1 Ppopmi.

- IlpeacTtaBuTu 4WCIO B  JBIMKOBIA CHUCTEMiI YHUCJICHHS B
€KCTIOHEHIIHHOMY HOPMaJII30BaHOMY BUIJISIAI

2. CxnacT GJ0K-CXEeMy allTOPUTMY OOUMCIICHHS 3HAYEHb 34 JIaHUMHU
BapiaHTiB 3aBaaHb. [loOyayBaTu OJIOK-CXeMy y CEpelOBHIIII
Microsoft Visio.

x=0,35: a=x+0.52b; b=cx?+1;

Y =Jx® +ax’ +bx+c;

c=0,8

1 Odls Odzedzr O &S s dzls ts 5 dz

1. o Take apxiTekTypa komm torepa’?
2. o Take mporpamHe 3a0€3MEUYCHHS KOMIT I0Tepa?
3. IlIlo Ttake amapaTtHe 3a0e3medYeHHs KOMIT FoTepa’
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o b

™~

10.

11.
12.
13.
14,
15.
16.
17,

18.
19.
20.
21.
22.
23.
24.
25,

26.
217,
28.
29.
30.

31.

Slke npu3HavYeHHs TOJOBHOTO MPOILiecopa KOMI 1oTepa?

JInst 9oro mpu3HAYeHE CHUCTEMHE TMporpamMHe 3a0e3MeyeHHs
KOMIT toTepa?

Jlnst yoro mnpu3HAuYeHE MpUKIaAHE MporpaMHe 3a0e3MeUCHHS
KOMIT roTepa’?

[[lo npuiHATO Ha3UBATH OCHOBOK) CUCTEMH YUCIICHHS?

Hapenite mpuKIagd MNO3MIIHHUX Ta HEHO3HUIIMHUX CHCTEM
YUCJIEHHS.

HapeniTh mpaBuiia mepeBENCHHS MPaBUIBHOTO JpoOYy 3 OJIHIET
CUCTEMHU B IHIILY.

AkuM 4YMHOM 3JIIMCHIOETHCA TMEPEBEJACHHS IIJIOr0 4uciaa 3
JECATKOBOI CUCTEMH YHUCJICHHS B CUCTEMY 3 OCHOBOIO?

[Ilo Ha3uBaeTHCS "MaIIMHHUM 300pakKeHHIM' ynca?

Sxi icHy10Th (hopMaTH MOAAHHS YUCET Y KOMI toTepi?

Sk 300pakyrOThCs YUCiIa y HOpMaibHIk Gpopmi?

[TosicHITH Mpollec HopMaTi3allil YUCes 3 PyXOMOK KOMOTIO.

Sk no3HaYarOTh 3HAKU Y KOJAX YUCEN?

K CTBOPIOETHCST 0OEPHEHUM KOT?

o Take anroput™M? VY dYOMy MOJSATaE CyTh MNOOYI0BU
aJIrOpUTMIB?

HagesiTh BIaCTUBOCTI aITOPUTMIB.

SIKi ICHYIOTh CITIOCOOM OIHUCY aJTOPUTMIB?

IIlo Take Omok-cxema?

OcHoBHI rpadiuHi eJIeMEHTH OJIOK-CXEM, X TPU3HAUYCHHS.
[IpaBuna opopmieHHs OJIOK-CXEM.

[Ilo Take mporpama?

[I{o Take MOBa mporpamMyBaHHS?

Sxi MOBM mporpamyBaHHS aKTUBHO  BHKOPHUCTOBYIOTHCS
ChOTOJIH1?

B yomy pi3HULA MK KOMIUIATOPaMHU 1 IHTEpIIpeTaTOpaMu?

Sxi TUITM TOMWJIOK MOKYTh BUHUKHYTH B Tiporpamax?

II{o € noMuIKaMyu BUKOHAHHS ?

[Ilo Take CMHTaKCHUYHI Ta CEMAaHTUYHI TTOMUIKH?

Moga nporpamyBaHHs Python BimHOCUTBCS 10 1HTEPIPETOBAHUX
Y1 KOMIO1JILOBAHUX MOB MPOTrpamMyBaHHS?

Jnsg  Skux  [ijed  JAOUUIBHO ~ BUKOPUCTOBYBAaTHU  MOBY
nporpamyBanas Python?
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tdrrwf 2. 261 fJw P frcovvc [LIR
2. 1. 10Lts9d?2 MddsOC mdMm

Mosa Python mae 6arato cnupbHOro 3 TakKMMH MOBaMmu sk Perl,
C ta Java. OgHak, € 1 aesKl II€BHI BIAMIHHOCTI.

IcHye 1Ba OCHOBHHUX CIIOCOOM 3alyCTUTH MpOrpamy, HallMCaHy Ha
MoBi Python.

[HTEepaKkTUBHUHN 1HTEPIPETATOP, SKUN TIOCTABISIETHCS Pa3oM 3
Python, pga€e MOXIUBICTH €KCIIEPUMEHTYBAaTU 3  HEBEIUKUMHU
nporpamMaMu. BBoas UM KOMaHIW pPSIIOK 32 PSAJKOM 1 MHUTTEBO
OTPUMYIOUHU PE3YJIbTAT KOXKHOI 3 HUX.

[IpoTe, K MpaBUIIO MPOrpaMU MICTATH YK€ BEIUKY KUIbKICTh
PAOKIB KOAY, TOX iX 30€epiratoTh y BUIJISAI TEKCTOBUX (haililiB 3
PO3LIUPEHHSIM .Y, a MOTIM 3aITyCKaIOTh.

wdzls j ©OCIsdoded? ' delsjftejlsOlstte

[IpantoBaTi B 1HTEPAKTUBHOMY pEXHMI MOKHAa B KOHCOJI.
JUis  1mporo cii  BHKOHATH KoMmaHAy Ppython. 3amyctuthbes
IHTEepIpeTarop, J€ CIOYaTKy BHUBEAEThCS 1HGOpMAIsl  Mpo
iHTeprperaTop. Jlaii, mociiaye 3anpoIeHHs 10 BBOIy (>>>).

(c) KopnopauwA MabikpocogT (Microsoft Corp. ), 2089, Bce npaea IaumueHel.

Divlse han
L2iddef2329@1a35, Jun 25 2016, 22:18:55) [MSC w1982 &4 bi

DE41] on win3
"help", “copyright", "credits" or "license" for more information.

Puc. 2.1. Koncomnb. 3anyck iHTeprnperaTtopa

Takuii pexxuM MOXHa BUKOPHCTOBYBATH JJIsI BBOAY 1H(opmaIlii
a00 17151 po3paxyHKiB. BBOAUTHCA KOMaH/la Ta HATUCKAETHCS KJIaBilla
Enter (3aBepumieHHss BBoay komaniau). Ilicas yoro Bigpasy
3’ ABJIAETHCA BIANOBIIb.

ABTOMAaTUYHE BUBEJCHHS 3HAYEHHS — 1€ OCOOJIUBICTH
IHTEPAKTUBHOTO IHTEPHPETATOPA, 1110 EKOHOMUTH Yac.
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 Windows' system32' cmd.exe - python

{c) Kopnopauwa Makkpocodt (Microsoft Corp.), 28089, Ece npaBa SauwMweHel.

D:yUse han

Puc. 2.2. Konconb. BUkoHaHHS MPOCTUX MAaTEMATUYHUX JT1i

byBae, mo B mporeci yBeAeHHs Oyia IomylleHa MOMUIKAa abo
MOTPIOHO MOBTOPUTH paHillle BUKOPUCTOBYBaHy KoMaHay. LI[o0 He
MUCAaTU PSAJAOK CIOYATKy, B KOHCOJI MOXHA MPOKPYYYBAaTH CIHCOK
KOMaH]l, BAKOPUCTOBYIOUH JIJI [IOTO CTPUIKU Ha KJIaBIATYypI.

ldr" Hdzd?2 fJtosctcOBRUMAR2IZE sH E 9

He3Baxaroun Ha 3pyYHOCTI IHTEPAKTUBHOTO PEXKUMY POOOTH MpHU
HamucaHHi Tporpam Ha Python, 3Bu4aitHo mNoOTpiIOHO 30epiraTu
BUXIJHUA MPOTPaMHHUM KOJA JUIsl MOJAJbUIOTO BHUKOPHCTAHHS.
B Takomy Bumaaky 30epiraroThCsi (paiiiiv, siki IepearoThcs MOTIM
IHTEpOpeTaTopy Ha BUKOHAHHSA. B  1HTepmpeToBaHHX MOBax
IpOrpaMyBaHHsl, 4aCTO BUXIJTHUN KOJI Ha3UBAOTh CKPUIITOM.

[ligroryBaTu CKpUNTH MOXHa y BOygoBaHomy cepegosuili IDLE
abo Oyab-sikomy penakTopi penaktopi. KpiMm Toro, icHyI0OTh
crieHiaibHI Mporpamu Jjisi pO3pOOKH.

3anyckatu miarotonieHi daitnu moxkna B IDLE Ta B xoHcomi 3a
JOTIOMOT0I0 KOMaHAU

Pyt hon \'Gly telf ®Ddzlz. py

[co| C Windows' system 32 cmd.exe

D:vUsershsyadrpython Desktopitest.py
6l

D:wUsershsyad:

Puc. 2.3. Pe3ynbpTaT BUKOHAHHS KOMaHIH, 30epexeHoi y ¢daiiii, B KOHCOJI
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22, [JjCMmidkd O ‘Hjdsd¥' SO

WH J dzls d ¥ 'Pgthors-tsite im’s1, sike BUKOPUCTOBYETHCS IS
iaenTudikaii 3MiHHO1, PYHKIII, KJ1acy, MOAYJIs a00 1HIIOTO 00’ €KTY.

[nenTudikaTop MOXKE MICTUTH TIIBKH TaKli CHMBOJIN:

— JIITepU B HIOKHBOMY perictpi (Bix "a" mo "'z");

— mitepu y BepxHboMmy perictpi (Big "A" mo "Z") (Python €
PETICTPO-YyTIIMBOIO MOBOIO IPOTPaMyBaHH);

—uudpu (Bix 0 10 9);

— HUKHE TiakpecnaeHus ();

— HE MOXYTh CIHIBIAJaTH 3 3ape3epPBOBAHMMH  CIIOBAMH
(Tabm. 2.2);

[nenTtudikaTop HE MOXKE MOYMHATHUCA 3 [TUDPH.

Takum ynHOM, (1 Ta O 1 nBa pizHUX inmeHTUdiKaTopu B Python.

KopektHumu € Taki iMmeHa: 8;al;a b ¢ 95 abc; la

HactynHi iMeHa € HekopekTtHumu: 1; 1a; 1 .

Ak MPaBUIIO BEJIMKUMU JiTepaMmu B Python
MO3HAYAIOThCS KOHCTAHTH.

Tabnuns 2.1. 3ape3epBoBani cioBa Python

false | class finally |is return
none | continue | for lambda |try
true | def from | nonlocal | while
and | del global | not with
as elif if or yield
assert | else import | Pass

break |except |in raise

Il " Himlskyd d

Kon nanucanuii mMoBoio mporpamyBaHHa Python He moTpedye
GIrypHUX TyKOK [JIs TO3HAYEeHHS OJIOKIB KOAY [JIi BU3HAYCHHS
KiaciB Ta (QyHKHIM abo perynioBaHHA TMOTOKY. bioku komy
BIJIOKPEMIJIIOIOTBCSL 32 JOMOMOIOK PSAJKOBOTO BIJICTYIY, SIKOTO
HEOOX1/THO KOPCTKO TOTPUMYBATHUCS.

KinbkicTh mpoOUTIB y BIACTYIIAX € 3MIHHOIO, aJie BC1 ONIEpaToOpH B
OJoll  TOBMHHI  OyTH  BIJOKpPEMJIEHI  BIJICTYIUMH  OJHAKOBOi
PO3MIPHOCTI.
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Hampuxmnan:

if True:
print ("True")
else:
print ("False")

OpHak, HaCTYITHUM OJIOK KOy 3reHepy€e MOMUIIKY:

if True:
print ("Answer")
print ("True")
else:
print ("Answer")
print ("False")

1 OGOIststgWHSts9 tej yJ dedzv

Python npuitmae oguuunyHi ('), moasiiiHi (V) 1 motpiHi (' " abo ")
Janku, mo0 MO3HAYUTH CTPOKOBI JiiTepaiu. HeoOximHOWO yMOBOIO €
T€ WO PSAOK MA€ MOYMHATUCA 1 3aKIHUYBATUCS OJHUM THUIIOM JAIOK.
OnHak, BcepeInHi psijKka MO>KHA BUKOPHUCTOBYBATH 1HIII BUJIH JIATIOK.

[ToTpiliHi JanKu BUKOPUCTOBYIOTHCS [JIsi PO3OUTTS psiKa Ha
KibKa psiakiB. Hanpuknan:

word = 'word'

sentence = "This is a sentence."
paragraph = """This is a paragraph. It is
made up of multiple lines and sentences.

s s d3J dzls RythoOn o

[To mipi 301IBLIEHHS] PO3MIPIB MIPOTPAM PAHO YU MI3HO KOJ CTaHE
CKJIafHIle 4uTaTu. [ NIABUINEHHS 3pO3yMUIOCTI KOy, WOro
KOPUCHO JONOBHIOBATH KOMEHTapsMH Ha NPUPOJAHIA MOBI, 1
OUIBIIICT, MOB MporpamMyBaHHsA, y ToMy uuciai Python, nHagatothb
TaKy MOXJIUBICTb.

KoMeHTyBaHHSI KOy BBa)Ka€ThCsl MPABUJIOM ' XOPOIIOTO TOHY'.
Konu Ham mporpamoro mpaifoe OJMH MPOTPaMiCT, TO BiJCYTHICTb
KOMEHTApiB KOMIIEHCY€EThCS XOPOIIUM 3HAHHAM KOy, ajie Mpu poOoTi
B KOMaH/I1, 3a PIAKICHUMH BUHITKaAMU, KOMEHTAp1 MPOCTO HEOOX1THI.
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S ts d3J] dzls Qits pparmMeHT TEeKCTy y mporpami, sSKuii Oyje
POIrHOpPOBaHUi 1HTEeprpeTaTropoM Python. MokHa BUKOpHUCTOBYBAaTH
KOMEHTapl, 100 JaTh MOSICHEHHS J0 KOy, 3pOOUTH SIKICh TTO3HAYKU
1715 cede, abo 11 yorock I1ie. KomeHTap no3Ha4aeTbCsi CHMBOJIOM #;
BCE, IO 3HAXOAUTHCSA MICIAA # 1O KIHIA IOTOYHOTO psJIKa, €
KOMEHTapEM. 3a3Buyaii KOMEHTap PO3TaIIOBYETHCS Ha
OKPEMOMY PSJIKY:

# IlimpaxyHOK MPOIEHTHOTO CITIBBIAHOIICHHS JBOX BeqnauH: 20
Ta 80
print (100 * 20/ 80, "%")

Otpumaemo:

25.0 %

AO0O0 Ha TOMY CaMOMY PSIJIKY, 110 1 KO, SIKKi TOTPIOHO MOSICHUTH:

print (100 * 20/ 80, "%") # IlinpaxyHOK MPOIICHTHOTO
CHIBBIAHOIIIEHHS NBOX BeanuuH: 20 ta 80

OTtpumaemo:

25.0 %

CumBon # mae 6araTo iMeH: Xelil, mapi, GyHT abo OKTOTOPII.

KoMmeHTap [i€ TUIBKM JO KIHIS psijka, Ha SAKOMY BIH
PO3TAIIOBYETHCS.

OpHak SKIO CHUMBOJ # B3HAXOAWTHCS BCEPENIMHI TEKCTOBOTO
pslKa, BIH CTa€ MPOCTUM CUMBOJIOM #:

print("be3 komeHnTapis #")

OTtpumaemo:

be3 koMeHTapiB #

VO j H j HiZdatsd -

VYBeneHHs JaHUX 3 KJIaBlaTypu B mporpamy (IMOYMHAIOYU 3 Bepcii
Python 3.0) 3aificHioeThes 3a gomomororo ¢yukmii input(). Skimo s
(GyHKIIIS BAKOHYETBHCSA, TO MOTIK BUKOHAHHS TPOTPaMU 3YITUHAETHCS B
OUIKYBaHHI JAHUX, Kl KOPUCTYBay MOBHHEH BBECTH 3a JOMOMOIOIO
knaBiatypu. Ilicns yBemeHHst JaHux 1 HaTuckanHsa Enter, ¢ynkumis
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input() 3aBepirye cBOe BHKOHAHHS 1 TOBEPTA€ pe3yibTaT, SKHHA €
PSKOM CHMBOJTIB, BBEJICHUX KOPHCTYBauCM.

>>> nput ()
1234

'1234

>>> input ()
Hello World!
'‘Hello World!"

Konu nporpama, 1110 BUKOHY€EThCSI TIPOMOHYE KOPUCTYBA4€Bl II0-
HEOyJb BBECTH, TO KOPUCTYBad MOXKE HE 3pPO3YMITH, IO B1J HHOTO
xouyTb. Tpeda sIKoCh OBIJIOMUTH, YBEICHHS SKUX CaMe JJAHUX OYIKY€E
nporpama. 3 1mier0 Meror ¢yHKIA INput() Moxe mnpuiimMaTH
HEOOOB’SI3KOBUM  apryMEHT-3alPOIICHHS] CTPOKOBOTO THITY; TIPH
BUKOHAHHI (PYHKIIT MOBIIOMJIEHHS Oyje 3 SBJISTHUCS Ha €KpaHi 1
iH(OpMyBaTH KOPUCTYyBaya Mpo 3aMuTyBaHl AaHi.

>>> input("BBeaiTe 3HaUCHHS 3MIHHOI:")
BBeniTh 3HaueHHS 3MIHHOI: 25

I25I

JlaH1 MOBEPTAIOTHCA Y BUTJISIAL PSIAKA, HABITh SKIIO OYJIO BBEACHO
qucio. SKIo noTpiOHO OTPUMATH YHUCIIO, TO PE3YJbTaT BUKOHAHHS
¢dyukii input() 3miarOI0TE 3a JonoMororo ¢yHkIik int() ado float().

>>> mput('Beenits uncio:')
Beenites uncino: 10

10

>>> int(input('BBenits yucio:'))
Beenites uncino: 10

10

>>> float(input('BBeaits uncio:'))
Beenites uncno: 10

10.0

PesyapTaT, 1mo moBepTaeTbcs GyHKIieo iNput(), 3a3Buuaii
MPUBJIACHIOIOTH 3MIHHIN J1s1 OJABIIOT0 BUKOPUCTAHHS B IPOTpaMi.
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l djoH j dzdzv H Odzd -

®yukiis print () mMae kigpka ''mpPUXOBaHUX' ApPrYMEHTIB, SKi
3aJIal0ThCSI 3 3aMOBUYBAHHSM B MOMEHT BUKJIHKY':

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

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

print(value, ..., sep="", end=tn', file=sys.stdout, flush=False)

ne value — mepepaxoBYIOThCA 00’€KTH Yepe3 KoMy, IO HEO0OXiTHO
BHBECTH Ha €KpaH,

Sep — psSAOK-po3aUIOBaY  MDK psaakamMu. [lo  3amMoBUyBaHHIO
CTOITh MPOO1T,
end — psgok, IO PO3MIMIEHO MICISI OCTAaHHBOIO OO0’ €EKTY.

[To 3aMOBYYBaHHIO — ITEPEXiT HA HOBUH PSIJIOK,
Omxe, bynkuig print () mogae mpoOiT MK KOXKHHUM BHUBEICHUM
00’€KTOM, a TAKOK CUMBOJI HOBOT'O PsiIKa B KIHIIL:

>>> print(1, 2, 3, 4, 5)
12345

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

2 . 3B dadz

MoBwu nporpaMyBaHHS TaKOX J03BOJISIOTh BU3HaUaTu L 3" .dzdz’

1 d3° dedzOue mio iHIne, sSK 3ape3epBOBaHE MICIIE IMaM STl s
30epiraHHg 3HadyeHb. lle o3Hauae, 1O NpU CTBOPEHHI 3MIHHOI
BUIUISETHCS JICSIKUI MPOCTIp.

Buxonsum 3 TUIly JaHUX 3MIHHOI, IHTEPIPETATOpP BUILIAE
nam’sTh 1 BUpINIY€, 1110 MOKHA 30€perTd B 3ape3epBOBaHIi mam’sTi.
Tomy, npu3Havarouu pi3Hi TUIU JAHUX 3MiHAM, MOKHa 30epiratu il
YHCia, JECATKOBI 3HaUeHHS a00 CUMBOJIY B [IUX 3MIHHUX.
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3minHi B Python — 1e mpocTo iMmeHa, siKi MOCHJIAIOTHCS Ha
3HAQYEHHS B MaM ATI KOMIT IoTepa. MoKHA BH3HAUMTH 1X JJIs
BUKOPHUCTaHHS B CBOiil mporpami. B Python cumBon = 3actocoByeThes
JUIsl TPUCBOOBAHHSI 3HAYECHHS 3MIHHOI.

Omnepanj JiBOpydY BiJ omepaTopa = iM’s 3MIHHOi, a OINEpaH]
CIIpaBa BijJ omepaTropa = II€ 3HA4YEHH:, 10 30epiraeTbCcs B 3MIiHHIM.
Hampuxmnan:

var_int = 100 # L{inouncesbHa 3MiHHA
var_float = 1000.0 # JlecaTkoBuii 1pid
var_str = "Hello" # Psanok

print (var_int)
print (var_float)
print (var_str)

Tyr 100 1000.0ta "Hello" — npuBnacHeHi 3HaYeHHS JJIsS Ha3B
sMiHHMX var_int, var floa ta var_str, BigmosigHo. Pe3ynbpratom
OyJlyTh HACTYIHI 3HAYEHHS:

100
1000.0

Hello

[IpucBOEHHS HE KOIIOE 3HAYEHHS, BOHO MPHUKPIILIIOE 1M S
00’eKTa, IKUA MICTHTD JaHi (puc. 2.4).

"a X E

a ee” 1 a ee” 2

R — ~— -

Puc. 2.4. 3miHHA — K TOCUJIAHHA HA 00’ €KT

2.4.v d fH]@ed ~

B cratuyHux MoBax HEOOXiAHO BKa3yBaTHU THUI KO>KHOI 3MIHHOI,
SKUM BU3HAYa€, CKUILKM MICIM 3MIHHA 3aiiM€ B IaM STl 1 1[0 3 HEIO
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MOKHa 3poouTH. KoMIr’'roTrep BHKOPHCTOBYE 1110 1H(oOpMaIiito, 1100
CKOMITUTIOBATH MpOrpamMy B JyK€ HU3BKOPIBHEBY MAaIllMHHY MOBY.
OroJiollieHHsT TUMIB 3MIHHUX JOMOMAara€e KOMII IOT€pY 3HAUTH JesKi
MOMUWJIKA 1 TpaIfoBaTH IIBUIIIE, aje II€ BHMAarae IONepPeIHbOTO
poyMyBaHHs 1 HAOOpy Koay. Benuka yacTuHa MOB IIporpaMyBaHHs,
Hanpukiaa C, C ++ 1 Java, BUMararoTh OroJIOIICHHS TUITIB 3MIHHHUX.

vdff HOdrdEina 3HaYeHs Ta MHOXKHHA OIEpaLliii HA IKMX
3Ha4YeHHAX. TOOTO BH3HAYa€ MOXKJIMBI 3HAYEHHS Ta iX CEHC, omepartii
HaJl 3HAYEHHSIMU Ta CIOCO0U 30epiraHHs.

v dtf ' L Owiepamis npusHaueHHA TUIY IiHGOpMAIIHHUM
CyTHOCTSIM. [[1s1 pi13HMX MOB HpOrpaMmyBaHHS BUAUISIOTH PI3HI BUIU
TUMI3allli: cTaTUYHA/AuHaMIYHa, CUIbHa/ciadka (Tadi. 2.2).

Tabmuis 2.2. 'pynyBaHHS MOB MPOrpaMyBaHHSA 3a THUITI3AII€I0

glsOlsdydz [ d dzOd3’ ud

¢ d dz' dzO C#, Java Python, Ruby

g4 zOB € O C JavaScript, PHP

I[Ipu MIs Olsd ydz' 2 s fhrut EA3YauaecThes Ha erari
KOMITUIALIT. 3MiHHA HE MOJXKE 3MIHUTH THUII, BOHM cTathdHi. Llime
YUCJIO — 1I€ IIiJI€ YUCIIO, Pa3 1 Ha3aBkK/Iu.

IIpu H d d2O d3° Y dz' 2 — dsid HminHoiBupHadaeThC TpU
Npu3HAYEHHI i 3Ha4YeHHs. SIKio HamucaTu X = 5, JUHaMidyHA MOBa
BU3HAYNTH, MO S5 — IIe IiJIe YMCII0, TOMY 3MiHHa X Mae Tum int.
[li MOBM J[03BOJISIIOTH JOCSTTH OLIBIIOrO, HAMUCABIINM MEHIITY
KUIBKICTD PSAJKIB KOJY.

JluHamMiuyHi MOBM 3a3BHYail IIOBUIBHINIEC, HIK CTaTHYHI, ajie¢ iXx
HMIBUJKICTh MIJBUINYETHCA, OCKUIBKH 1HTEPHPETATOPU CTAIOTh OUIBII
ONTUMI30BaHUMU. JIOBruii yac NMHAMIYHI MOBU BUKOPHUCTOBYBAJIKCS
JUISL KOPOTKUX Mporpam (CLeHapiiB), sIKI 4acTO MpU3HAYAIUCS IS
Toro, mo0 TMIATOTYBaTH MAaHl S OOpOOJICHHS OUIBII JOBTUMH
porpamMaMu, HAMMCAHUMU Ha CTATUYHUX MOBAX.

¢ d dz2 dzO Is dHf ‘nen@Rge ¥ukoHaHHS omepariii mpu
HECYMICHOCTI THITIB.

4 &zOB Is@ f ° L OjiycWae BUKOHAHHA oOIepaliii mpu
HECYMICHOCTI ~THMIB, B PE3yJbTaTl YOro MOXKHA OTPUMATHU
Herepen0avyyBaHu pe3ysibTar.
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BigHocHuit  nmakoHiaMm MoBu Python 1o3Bojisse  cTBOpHMTH
mporpamy, sika OyJie Habarato KOPOTIIIOK CBOTO aHAJIOTa, HAITMCAHOTO
Ha CTaTUYHIN MOBI.

B Python Bce (11 yucia, 4ymcia 3 MIaBar0uol0 TOYKOIO, OYJIeBl
3HAUEHHS, PSAKU 1 Pi3HI 1HIII CTPYKTYPHU JaHUX, PYHKIIII 1 MPOrpaMu)
peamizoBano sk S8 ¢ .l&le no3Bomsie Python OyTr cTabibHEM, YOTO
HE BHCTA4yae ACIKUM 1HIITUM MOBaM.

Python € cunbHO THUMI30BaHOIO MOBOK — THI 00’€KTa HE
3MIHHUTBCS, HABITh K0 MOKHA 3MIHUTH HOr0 3HAUCHHS.

T m™ om0 eomt
‘a ee
int v str
— oht tuple
bool
| _me float aeQre
L.om list
Jo.e dict
oac”" me complex
- P None

Puc. 2.5. Tumm nanux

251 etsmlis’ sd¥ d mMezO dzd - .
Yucna OyBaroTh pizHumu: = dzgri3gts B 5,6 dsddgff dzj €. ) dzd d3¢

BoHu MOXyTh MaTH BelWue3HE 3HAUEHHs ab0 JayXe JOBTY ApOOOBY
JaCTHHY:

— Yy ' dgd N dzO — foimami i )Bix’emui mim yucaa, a Takox 0
(manpuknan, 4, 687, -45, 0).

- Yyqdmdz L f dzOo OF Yt — njsotorj GCutscia ( f |
(mampuxman, 1.45, -3.789654, 0.00453). PozginpbHUKOM MiIOi 1
JIpOOOBOT YACTUHU CITYKUTh TOUKA.

~-C i3 dzj € fmdz Y d-frp@zfirae (napyo spmpehnerxny
float, ogHe 3 SAKMX MNpEACTaBIsAE TIHCHY YaCTHHY KOMIUIEKCHOTO
4Kclia, a iHIIe — ysaBHy (Hanpukiaa, 1+2j, -5+10j, 0.44+0.08))
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[fdwoy’

int

bool

| _me float

oac me

pp—

complex

Puc. 2.6. YUucnoBi TUIIN JaHUX

dzOH

ud fdzo azq

Bigomo, mo 5 {f j tc © np'BAkoHAHHS AKMXOCH il HaJ JaHUMM
(onepanmamu). s BUKOHaAHHS KOHKPETHUX 1M MOTPIOHI CriemiaibH1
iHCTpyMeHTH — B § | t6 O suis tawfaeni y Tadmmi 2.3.

Tabnuug 2.3. Oneparopu, 110 3aCTOCOBYIOTHCS Y MOBI
nporpamyBaHHs Python

{7480 {7 dMm ltedCdf jLzdg
+ JlonaBaHHs 5+8 13

- Bignimauas 90 -10 80

* MHOXeHHs 4*7 28

/ JlifeHHs 3 MI1aBar04y0i0 TOUKoKw | 7/2 3,5

/] LlimourcenbHe (Truncating) | 7//2 3

TIJICHHS
% 3aIuIIoK 7%3 1
*x [TiqHECEHHS 10 CTETEHIO 34 81

Hexaii 3minna Omae 3nauenns 20, a sminna b — 3nauenns 10:

a=20
b=10
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c=a+b
print ("1. 3nauenns ¢ =", c)

c=a-b
print ("2. 3navueHHs ¢ =", C)

c=a*b
print (3. 3naueHHs ¢ =", C)

c=alb

print ("4. 3naueHHs ¢ =", ¢)

c=a%b
print (5. 3nayennsi ¢ =", ¢)

c=a**b

print ("6. 3HadeHHs ¢ =", C)
c=allb

print ("7. 3nauenHs ¢ =", c)

Oneparrist AUICHHS TMOAUISIETHCS HA JIBA I1IBUIN:

— 3a JIONIOMOrOI0 oreparopa / BHUKOHYETbCS JUJIEHHS 3
IIJIaBal0OY0I0 TOUKOIO (JIECATKOBE JTIJICHHS);

— 3a JIONIOMOTOK oImeparopa // BUKOHYETHCS IIJIOYHUCEIbHE
JUTeHHS (IJICHHS 13 3aJIUILIKOM).

Ao AUIMTA LUJIE YKCIIO Ha IIJie 4MCiIo, omeparop / JacTh
pe3yibTar 3 MJIaBal0Y0I0 TOYKOIO.

1. 3uauennsa ¢ = 30

2.3navyenag ¢ = 10

3. 3uauennsa ¢ = 200

4. 3nauenaga ¢ = 2.0

5. 3nauenusi c = 0

6. 3aauennsa ¢ = 10240000000000
7. 3HaueHHA ¢ = 2

MoskHa TmpaioBaTd 3 JOBUIBHOK KUIBKICTIO OIEpaHIB Ta
oriepaTopiB.

52



Bcrapnsatu mpoOuT MDK KOXKHHM YHCIOM 1 OIEpaTopoM He
000B’43K0BO. 3aiiBi MPOOLIH MOTIPIIYIOTh CIIPUNHATTS KOAY:

print(5+4 + 7)

PesynbTaToM 3amycKy AaHOTO KOay OyJe:

17

JlineHHss Ha HyJb 3a JOMOMOTOI OyJb-IKOTO OIleparopa
3reHepy€e BUHATOK:

print (a//0)

Pe3ynbTaToM 3amycKy AaHOTO Koy Oyae:

Traceback (most recent call last):
File "G:\lab.py", line 1, in <module>
print (a//0)
NameError: name 'a' is not defined

SK110 B OAHOMY 1 TOMY K BUpa3i 3yCTPIYAIOThCS JACKUJIbKA THIIIB,
TO PE3yJbTAaT MAa€ CaMHUil CHUJIBHMI THII 31 BCiX YMCEN IO Y BHUpa3i.
CaMuM CHJILHUM THIIOM BBa)Ka€ThCI KOMIUIEKCHUM, 3a HUM He
MIHACHHUHN, a MOTIM IIUITUH THUII JaHUX.

Axmio 3MimaTtd 4yucenbHl 3HaueHHs, Python Oyne nHamaratucs
aBTOMATUYHO MEPETBOPUTH iX:

a=20

b=10.8

c=a+bh

print ("1. 3Hauenns c =", ¢)
Pe3ynbTaToM 3amycKy AaHOTO KOay Oye:
1. 3nauenns ¢ = 30.8

bynese 3nauenns False posrmsmaerses sk 0 abo 0.0, koau BoHO

3MIIIYETHCA 3 HUIMMHU YUCIaMU a00 YKCIIaMU 3 TIJIaBal0v0l0 TOUKOIO, a
True— sk 1a6o 1.0:

a=20
b=10.8
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c=a+ True
print ("1. 3nauenns ¢ =", c)
c =b + False
print ("2. 3naueHHsi ¢ =", ¢)

PesynbTaToM 3amycKy AaHOTO Koay Oy/e:

1. 3nayenns c = 21
2.3HauedHg ¢ = 10.8

J1JdwObsted fwdme ' dadz"

MosxHa oefHyBaTH apu(METUYHI ONepaToOpH 3 NMPUBIACHEHHSM,
PO3MINIYIOYH ONIEpaTOp Mepe]l 3HAKOM =,

Bupa3s a -= 3 ananoriynuii Bupazy a = a - 3.

3amicTh 3HaKy — MOXKYTb CTOSITH 1HIII oniepaTopu: +, *, /, //, %

a=20
b=10

c=a+b
print ("1. 3Hauenns c =", ¢)

c+=a
print ("2. 3Hauenns ¢ =", ¢)

c*=a
print ("3. 3HadyeHHs ¢ =", ¢)

c/l=a
print ("4. 3HaueHns ¢ =", ¢)

c=2
c %=a
print ("S. 3nauenns ¢ =", ¢)

c**=a
print ("6. 3HaueHHs ¢ =", c)
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cll=a
print ("7. 3nauenHsi ¢ =", c)

PesynbTaToM 3amycKy AaHOTO Koay Oye:

1. 3gayennsa ¢ = 30

2. 3Hauenssa ¢ = 50

3. 3nayenssa ¢ = 1000

4. 3nauennd ¢ = 50.0

5. 3Ha4yeHHA ¢ = 2

6. 3nauennsa ¢ = 1048576
7. 3HaueHHA ¢ = 52428

1 ' sedlsjls sfjtOy" 2

Kosu BuUpa3 MICTUTH OLIbIIE€ OAHOTO ONEpPaTOpa, MOCIHIIOBHICTh
BUKOHAHHS Omepaliil 3a1eXuTh BiJ NOPSAKY 1X CIiAyBaHHS y BUpa3i,
a TakoX BII ix mnpiopurety. IIpioputetn omeparopiB B Python
301rar0ThCs 3 MPIOPUTETAMU MATEMATUYHUX OTEpaIliii.

d=2+3*4

print ("3navennsa d =", d )

Pe3ynbTraToM 3amycKy AaHOTO Koay Oye:

14

HaiiBuiuii mpioputeTr MarwTh AYKKHA, MOTIM MIJHECEHHS 0
CTEIICHIO, MHOKCHHS Ta JIJCHHS 1 JIMINE ITICJII HUX JOJaBaHHS,
BIJIHIMaHHS, Jaj1l KOH FOKIIisA, U3 FTOHKI[IS Ta BCE 1HIIIE.

VY BumaJKy piBHHX NPIOPUTETIB pO3PaxyHOK HJe chpaBa HAIIBO.
Jns 3MIHM 1IbOTO MOPSIAKY BHKOPUCTOBYIOTH IyxkKH. Kpaie ix
BUKOPHUCTOBYBATH Y BCIX CYMHIBHUX CUTYyallIfX:

d=(2+3)*4
print ("3nauenna d =", d)

Pe3ynbTaToM 3amycKy JaHOTO KOy Oyie:

20

[le criporrye BizyaiabHe CIpUITMaHHS BUPA3y.
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l Jjtejlsotstej dzdzy Isdf ' o

Jnsg Toro 100 3MIHUTH OJHI TUNM JAaHUX Ha 1HIII
BUKOPUCTOBYIOThHCS MEBHI CTaHAAPTH1 (DYHKIIII.

Tak, m1d 3MIHM 4YOrochb Ha [UIOYHUCEILHUM THII, CIIJ
BUKOpucTOoBYBaTH (pyHKIito int(). BoHa 30epirae iy 4acTUHY 4HCIIa
1 BIOIKAIA€ 3aJIUIIOK.

a=20

b=10.8

q = int(a)

print ("1. 3nauenns q =", q)
q = int(b)

print ("2. 3Hauenns q =", q)

Pe3ynbTaToM 3amycKy AaHOTO KoAy Oyae:

1. 3nauenns q = 20
2. 3nayeHHs q = 10

TekcToBUN pSA0K TEX MOKHA 3MIHU Ta IIJIOYUCEIBHUM, SKIIO
BiH OyJie MICTUTH LU(POBI CUMBOJIH 1, MOKIIMBO, 3HAKU + 1 -

a="-15"
q = int(a)

—n

print ("1. 3Hauenus q =", q)

Pe3ynbTatoM 3amycKy AaHOTO Koay Oye:

1. 3nauenns q = -15

SIKm0 NepeTBOPUTHM IIOCh HECXO0XKE Ha 4HciIo — Oyze
3r€HEPOBAHO BUHSATOK:

a="xyz"
q =int(a)

—l

print ("1. 3Hauenns q =", q)
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Pe3ynbTaToM 3amycKy JaHOTO KOy OyJie:

Traceback (most recent call last):
File "G:\lab.py", line 3, in <module>
q = int(a)
ValueError: invalid literal for int() with base 10: 'xyz'

3a momomororo BUHATKIB Python crosimae mpo Te, mo cranacs
MOMUJIKA, 3aMICTh TOTO 100 TEepepBaTH BUKOHAHHSA MpPOrpamu, SK
pOOJIATH ACSKI 1HII MOBH.

Ocranniii psgok ValueError: invalid literal for irt() with base
10: 'Xyz'indopmye mpo Te, 110 TEKCTOBUH PSAAOK MOYUHAETHCS TUMHU
CUMBOJIaMH, sKi ¢yHKIis int() oOpoOuTH He MOXKe.

®dynkmis int() Oyme cTBoproBaTH Il YMciaa 3 YMCEd 3
IJIaBalOY0I0 TOYKOIO a00 PSAIKIB, IO CKIIAJAIOTHCS 3 MUQP, aje BOHA
He Oyne oOpoOIATH PSIAKU, 11O MICTITh MOPOXKHIN PSAOK, AECATKOBI
TOYKH 200 €KCITIOHEHTH.

s toro mo6 neperBoputu iHm Tund B Tun float, cig
BUKOpucTOoBYBaTH (QyHKIIito float().

[leperBopenHs 3HaueHHs Tumy Int B tun float nmume ctBOpUTH
JIECATKOBY KOMY:

a=98
b ='99'
q = float(a)

print ("1. 3uauenns q =", q)

q = float (b)
print ("2. 3HaueHHus q =", q)

Pe3ynbTaToM 3amycKy JaHOTO KOy Oyie:

1. 3nauenns q = 98.0
2. 3nauenns q = 99.0

MoxHa TepeTBOPIOBATU PSIAKHU, IO MICTITh CHUMBOJHU, SKI €
KOPEKTHUM YHUCJIOM 3 IUIaBAOYO0I0 TOUKOIO (IU(pH, 3HAKU, JECATKOBA
KOMa YU J, 3a KOO CJIiJIy€ €KCITOHCHTA):

a="'98.6'
b="1.5
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c="1.0e4'
d = True

q = float (a)
print ("1. 3HauenHs q

—n

,q)

q = float (b)
print ("2. 3Hauenns q =", q)

q = float (c)
print ("3. 3Hayenns q =", q)

q = float (d)
print ("4. 3nayenns q =", q)

PesynbTaToM 3amycKy AaHOTO KOy Oye:

1. 3nauenns q = 98.6
2.3HauenHs q = -1.5

3. 3nauenns q = 10000.0
4. 3nauenns q = 1.0

26. 1tfls' dsc' yd odwoOLd kO dt

B ycix MoBax mporpaMyBaHHSI BHUCOKOTO PIBHS € MOIJIMBICTb
pO3Tally’KEHHsI MPOrpaMH; MpPH IIbOMY BUKOHYETHCS OJIHA 3 TUIOK
MPOTPaMH B 3aJIEKHOCTI BiJl ICTUHHOCT1 Y¥ XUOHOCT1 YMOBH.

[ s6 " ydzd d3d nazepicocLekpa pe3yapbTaTOM SIKUX €
ictuHa (True) ab6o xubOHicte (False). YV HaitmpocrimoMy BHUIAIKY
Oylib-sIKE€ TBEP/PKCHHS MOXe OyTH ICTUHHUM ab0 XUOHUM.
Hanpuxknan, "2 + 2 nopiBHioe 4" — iCTUHHUH BHUpa3, a "2 + 2 TOPIBHIOE
5" — XuOHMiA.

Po3MOBIIAI0OYM Ha TPUPOAHIA MOBI (HANPUKIAA, YKPAiHCBHKIii)
MOPIBHSAHHS IMO3HAYAEThCS ciaoBamu "piBHO", "Ouibmie", "Menme". ¥V
MOBaxX IIPOTPaMyBaHHS BHUKOPUCTOBYIOTHCS CHEIlialbHI 3HAKH,
MO10H1 10 THX, SIKI BAKOPUCTOBYIOTbCS B MaTeMaTUYHUX BHpazax: >
(6inbmie), < (menmie), >= (OuIplIe ab0 JOpiBHIOE), <= (MEHIIE
a00 TOPIBHIOE).
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B Python BUKOpHCTOBYIOTHCSI HACTYIIHI ONIEPATOPU MOPIBHAHHS:

— PIBHICTB (==);

— HepiBHICTSH (! =);

— MeHie (<);

— MeHIIe abo JOPiBHIOE (<=);

— Outb1Ie (>);

— OuIbIIIe 200 JOPIBHIOE (> =);

— BKIIFOYEHH (In ...).

L1i onmeparopu moBepTarOTh OyJieBi 3HaUeHHs |rueabo False

Jlnsi mepeBipkM Ha PIBHICTh BHUKOPUCTOBYIOTHCSI JBa 3HAaKa
"nopiBH€e" (==) (oAWH 3HAK 'JTOPIBHIOE' 3aCTOCOBYETHCS IS
HaJIaHHS 3HAYCHHS 3MiHHIN).

X=2+2
print('1.Pe3ynpTaT poboTH J0T14HOTO BUpa3y:', X == 4)

print('2.Pe3ynbTaT poOOTH JIOT1YHOTO BUpa3zy:', X == 5)

print('3.Pe3ynbpTaT po60TH JOTTYHOTO BUpasy:', X !=15)

Pe3ynbTaToM 3amycKy JaHOTO KOy Oynie:

1.Pe3ynbTaT po6OTH JIOT1YHOTO BUpasy: True
2.Pe3ynbTaT poOoTH JoriyHOrO BUpasy: False
3.Pe3ynbrar poOOTH JOr14HOTO BUpasy: True

Pe3ynbTaT MOPiBHSHHS ABOX 3HAUYCHb MOXHA 3alIMUCATH B 3MIHHY:

y=X==
print (y)

Otpumaemo:

False

[IpiopuTer omepaiiii  MOPIBHSHHS  MEHIIMA  TPIOPUTETY
apuMEeTUYHUX oOmepaliil, aje OulblIMui, HDK Yy omneparii
npucBoroBaHHs. [{e o3Hauae, 10 CIOYaTKy BUPAXOBYETHCS PE3yJIbTAT
(dbparMeHTiB, a MOTIM BOHU MOPIBHIOKOTHCS.

3naueHHs False we o000B’s3k0BO sBHO o3Hadae False
Hanpuknaz, no FalsenpupiBHIOIOTHCS BCi HACTYITHI 3HAYCHHS:

— OyneBa 3MinHa False
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— 3HaueHHg None

— 1ire yuciio 0;

— YHCJIO 3 I1aBaro4oio Toukoro 0.0;

— opokHi psaok ('');

— TTOPOXHiH crucok ([]);

— nopoxxHii koptex (());

— MIOPOKHIN CITOBHUK ({});

— MOPOXKHST MHOKHHA (set ().

Bci 1HI111 3HaYEHHS TPUPIBHIOIOTHCS 10 True.

27. [ G ydz' 5§ jtcOlttd

JloriuHi BUpasm TUIly x>=y € npoctuM. OJHaK, Ha MPaKTHIll HE
PIIKO BHUKOPUCTOBYIOTHCS Oubll ckiaaHi. Moske 3HamoOuTHCS
orpumaru Bianosial "Tak" ab6o "Hi" B 3ajie)XHOCTI Bia pe3ynibTaTy
BUKOHAHHS JIBOX MPOCTHUX BUpa3iB. [ 00’ eHAHHS MPOCTUX BUPA3iB
B OLIBII CKJIaJHI BUKOPHCTOBYIOThCS dZiS G ° y dz tsding, erdIs s tc d
not

3HaYeHHs iX MOBHICTIO 30iratoThCsl 31 3HAUYEHHSM AHTIIIMCBKUX
CJIIB, IKUMHU BOHU MTO3HAYAIOTHCA.

{06 oTpumatu ictuny (Tru€) mpu BUKOpUCTaHHI orepaTopa and
HEOOX1/1HO, 1100 pe3ysbTaTh 000X MPOCTUX BUPA3iB, 5Kl MOB’A3Y€ 1ei
omeparop, Oyiau ICTUHHUMH. SIKIIO Xo4ya O B OJHOMY BHIIQJIKY
pesynbratroM Oyae False (xubHicTh), TO 1 BECh CKJIQJIHHMKA BHpa3 Oyjie
XHUOHUM.

[Ilo6 orpumartu ictuny (Tru€) mpu BUKOPHCTaHHI omepaTopa Of,
HEO0OX1HO, 100 pe3ysbTaTH Xo4ya O OJHOTO IPOCTOrO BHpa3y, IO
BXOJUTH JI0 CKJIaTy CKJIaJaHOTO, OyB ICTUHHUM. Y pa3i omeparTopa Of
CKJIQJHUM BUpaA3 CTA€ XMOHUM JIMIIE TOJl, KOJU XHWOH1 BCl1 CKJIaJI0B1
HOro mpocTi BUpasu.

Onepatop NOt yHapHMii, TOOTO BIH MpalIOE€ TUIBKK 3 OJIHUM
omepaHoM.

Pe3ynbTaTtoM 3acToCyBaHHS JIOTIYHOTO orepaTtopa Not (He)
BiI0YI€ThCS 3alepedeHHs onepaHia, TOOTO SIKIIO ONepaH il ICTUHHUH,
TO NOtoBEpHE — XMOHICTh, SIKIIO XMOHUM, TO — ICTHUHY.

y =6>8

print('y =', y)
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print('1.Pe3ynpTat po6oTH JoriyHoro Bupasy "not y'":', not y)
print('2.Pe3ynbTaT podoTH JIoriyHOTO BUpa3y "not None":', not
None )

print('3.Pe3ynbTaT podb0oTH JIOri4yHOTO BUpa3y "not 2":', not 2)

Pe3ynbTaToM 3amycKy JaHOTO KOy OyJie:

y = False

1.Pesynbrat po6oTH jorigHoro Bupaszy "not y'": True
2.Pe3ynbTaT poOoTH JoriyHOTO BUpasy "not None": True
3.Pe3ynbrat po6oTH JoriuHoro Bupaszy "not 2": False

Jloriuauii oneparop and moBepue True a6o False skrmio ¥#oro
OTIepaHJIaMH € JIOT14H1 BUPA3H.

print(2>4 and 45>3)

OTtpumaemo:

False

SIkmo omepanmamu omeparopa and € 00’ekTH, TO B pe3yibTari
Python noBepHe 00’ €KT:

print(" and 2)

Otpumaemo:

s obumcnenns omeparopa and Python oGuwmcmioe omepanmn
3J1iIBa HAIMPaBO 1 MOBEPTAE MEPIIUA 00’ €KT, IKUl Ma€ XMOHE 3HAYCHHS.

print(0 and 3)

OTpumaemo:

0

Axmo Python He BaaeThcs 3HaWTH XMOHUN 00’ €KT-OMeEpaHi, TO
BIH MIOBEPTAE KpaiiHii mpaBuil onepaH.

print(5 and 4)

OTpumaemo:

4
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Jloriuynuii omepaTop O i€ CXO0XXHUM YHUHOM, aye JJisg 00’ €KTiB-
onepanniB Python moBeprae mnepmmii 00’€KT, KU Ma€ I1CTUHHE
3Ha4YeHHA. Python mpunuHUTE moaanbIni 0OYUCIEHHS, K TUIbKU OyJie
3HaWJIeHUI nepiuii 00’ €KT, IKUW Ma€e ICTUHHE 3HAUYCHHS.

print(2 or 3)

OTtpumaemo:

2

Takum YMHOM, KIHIIEBUH peE3yjabTaT CTa€ BIAOMHM 1€ 110
OOYHCIICHHS PEIITH BUPA3y.

print(None or 5) # IloBepTae npyruii 00’ €KT, TOMY IIIO
TIePIINI 3aBXKIH XUOHUM
print(None or 0) # IloBepTae 00’ €KT, IO 3aJTAIITUBCS

OTtpumaemo:

5
0

JloriuHi BUpa3u MOXHa KOMOIHYBaTH:

>>> 143> 7
False

>>> 1+(3>7)
1

B Python MoxHa nepeBipsITH TPUHATICKHICTh IHTEPBAIY:

x=0
print(-5<x<10) # ExBiBasienTHO: X > -5 and x<10

OTpumaemo:

True

Panku B Python Tex MoOXKHa TOpPIBHIOBATH IO aHaNOrii 3
guciamu. CHMBOJIM, SIK 1 BCE IHINE, IMPEICTaBICHO B KOMII IOTEpl Y
BUTJIAII yncen. € creriagbHa TabJuIl, sKa CTaBUTh Y BiAMOBIAHICTD
KO)KHOMY CHUMBOIIy Jeske uncio 20. BusHauuTh, sKe 4HCIO
BIJITOB1/Ia€ CUMBOJIY MOXHa 3a Jonomororo gyskiii ord():

g=ord ('L")
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print ("1. 3nauenns 'L' =", q)

q=ord ('®")

print ("2. 3Hauenns '®' =", q)
g=ord (‘A"

print ("3. 3Hauenns 'A' =", q)
g=ord (‘a")

print ("4. 3HadenHs 'a' =", q)

Pe3ynbTaToM 3amycKy AaHOTO Koay Oyae:

1. 3uauennsa 'L'= 76
2. 3nauenag '@' = 1060
3. 3nayenHsa 'A' = 65
4. 3nauennd 'a' = 97

[TopiBHSHHS CHMBOJIIB 3BOAUTHCSA 0 IIOPIBHSHHS 4YHCEN, SKI
iM BIJIITIOBIJAIOTh.

q:|A| > |L|
print ("IopiBusaus 'A' > 'L' =", q)

Otpumaemo:

[TopiBusauHs 'A' > 'L' = False

Jlnst mopiBHsIHHSA pAnKiB Python iX nmopiBHIO€ TOCUMBOIBHO:

gq='Aa' >'LI
print ("[TopiBusinus 'Aa’ > 'LI' =", q)

Otpumaemo:

[TopiBasinus 'Aa' > 'LI' = False

Omepatop iN niepeBipsie BXOHKCHHS MIAPSIKA B PSAIOK:

g="a" in 'abc’
print("Pe3ynsTaT BXOmKeHHs 'a' in 'abe' -", Q)

g="A'in 'abc' # Benukoi mitepu A Hemae B psjiKy 'abc'
print("Pe3ynbrar Bxomkenns 'A' in 'abe' -", Q)
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q=""1In "abc’ # IloposkHill PAIOK MICTUTBCS B OYIb-
SKOMY PSIKY
print("Pe3ynpraT BXxomkenHs " in 'abe' -", Q)

q:" in 1
print("Pe3ynbsTaT BXOmKeHHa " in " -, Q)

OTtpumaemo:

Pe3ynbTaT BXOKEHHS 'a' 1n 'abc' - True
PesyabTaT BXOmKkeHH 'A' in 'abc' - False
PesynpTaT BXOmKeHHS " in 'abc' - True
PesynpTaT BXOmKeHHS " in " - True

28. w4 G ZOH dz2' MistglCHsSzdsd H Odzd n

3aBasaku nigTpumii crangapty Unicode Python 3 moxke mictutu
CUMBOJIM OyAb-SIKOI MOBHU CBITY, @ TaKOX OaraTo 1HIIMX CHUMBOJIIB.
HeoOximgHicTh poOOTH 3 IIMM CTaHAApTOM Oyjia OJHIEI 3 TPUYMH
3minu Python 2. ITHoni BukopuctoBytoThes psiaku opmary ASCII.

Psiaxu mpeacTaBiasioTh CO0010 MOCIIAOBHOCTI CUMBOJIIB.

Ha Bigminy Bif iHm#MX MOB, B Python psigku € HE3MiHHUMU.
He MoxHa 3MIHMTH caM pSJIOK, ajleé MOKHA CKOIIOBAaTH YaCTUHU
PAIKIB B IHIIUKA PAJIOK, II0O OTPUMATH TOH K€ eeKT.

Psnok B Python CTBOpIOETBCA 3aKIIIOUEHHSIM CHMBOJIIB B
oJMHApH1 a00 MOABIMHI JAIKH.

a = 'Hello'
b="Hi"

print ("1. 3Hauenns a:", a)
print ("2. 3nauenns b:", b)

Pe3ynbTaToM 3amycKy JIaHOTO KOy Oyie:

1. 3uauenns a: Hello
2. 3HaueHHda b: Hi

JIBa BUAM JIallOK JO3BOJISIIOTH CTBOPIOBATHU PSIKH, IO MICTSTh
Janku. YcepeanHi OJJMHApHUX JaloK MOXHA pO3TallyBaTH MOABINMHI 1

HaBIIaKH:
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= "BUKOPHUCTAEMO anocTpod y clioBi moasip's"

print ("3nauenns a:", )

PesynbTaToM 3amycKy AaHOTO KOay OyJe:

3HAUYEHHS 4. BUKOPHUCTAEMO arl0CTPO CJIOBI ITOABID'S
p pog y JBIP

bynp-sika mporpama crae OUIbIl 3pPO3yMUIOIO, SKIIO 1i PSAJIKH
BiIHOCHO  KOpOTKi. PekomenjoBana (ame He  0OOB’SI3KOBA)
MaKcUMajbHa JOBXHMHA psaka aopiBHioe 80 cuMBosiam. Ko €
HEOOXIHICTh HAJPyKyBaTH PAMOK IO MICTUTh Ouibie 80 CHUMBOIIB,
BUKOPUCTOBYIOTh CHUMBOJI BITHOBJICHHS \, III0 PO3MIIIIOETHCS B KIiHITI
psnka, i nami Python Oyzae nisitu Tak, HIOUW 11€ BCE TOU Ke PAIOK.

alphabet = 'abcdefg’ \
‘hijklmnop' \
‘qrstuv' \
'WXYZ'

print ("3nauenus alphabet:", alphabet)

Pe3ynbTaToM 3amycKy JaHOTO KOy Oynie:

3nauenHs alphabet: abcdefghijklmnopqrstuvwxyz

dlsostcj dedz? C Jjtolze ydr Mddze sdz' o

KpiMm 11p0r0 3BOopoTHHMIA ciert (\) 7103BOISIE CTBOPIOBATH KEPYOUi
NOCHIJOBHOCTI  BcepeauHi  paAnkiB.  HaliOumpmr — mommumpeHa
MOCTIIOBHICT, \n, sKa O3HAa4Yae TMepexiy Ha HOBUH psmok. 3 1i
JOTIOMOTOI0 MOYHA CTBOPUTH 0aratopsiAKOB1 PSIAKY 3 OJHOPSIAKOBHUX :

alphabet = "\nabcdefg\nhijklmnop\ngrstuv\nwxyz'

print ("3Hauenns alphabet:", alphabet)

Pe3ynbTaToM 3amycKy JIaHOTO Kony Oyje:

3naueHHs alphabet:
abcdefg

hijklmnop

qgrstuv

WXYZ
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Haii0iy1b111 y>)KUBAHUMU €:

\t — 3HaK TaOymsIii

\\ — moxwua puca BiIiBO

\' — CUMBOJ OJJMHAPHMX JATIOK
\" — cMMBOJI OABIHHUX JIAIIOK

print("\tabc’)
print(‘a\tbc’)
print(‘ab\tc’)

OTtpumaemo:

abc
a bc
ab C

k110 noTpiOeH 3BOPOTHUM clielll, HEOOX1THO HaIPYKyBaTH JIBa:

print(‘abc\\)

OTtpumaemo:

abc\

) jtejlsotstej dzdzy Isqdif ' o

[Tomiono ¢ynkmism int() ta float(), moxxHa mepeTBOproBaTH iHII
Uy gaaux Python B psaaku 3a qomomororo GyHkIiii Str():

a=98.6
b=-15
c=1.0e4
d = True
q=str(a)

print ("1. 3Hauenus q =", q)

q = str (b)
print ("2. 3Hauenusa q =", q)

q = str (c)
print ("3. 3navenns q =", q)
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q = str (d)

print ("3. 3HaueHHs q

—_n

,q)

PesynbTaToM 3amycKy AaHOTO Koay Oye:

1. 3nauenns q = 98.6
2.3HaueHHsa q = -1.5

3. 3nauenns q = 10000.0
3. 3Hauenns q = True

I B HdzOdzdz? 6w HEC ' 9o

MoxxHa 00’eqHyBatH psiakd abo psakoBi 3miHHI B Python 3a
JOTIOMOTOI0 omepaTopa +, abo po3TallyBaBIIX iX MOCIIIOBHO OIWH
32 OJTHHM:

g="ab'+'cd’
g="ab"cd'

print("1. Pe3ynpTaT BukoHaHnHs ‘ab'+'cd":", )
print("2. Pe3ynprat Bukonanss 'ab"cd":", q)

Otpumaemo:

1. Pesynbrat BukoHanss 'ab'+'cd': abed
2. Pe3ynbTaT BukoHanHs 'ab'+'cd': abed

Python He nomae mnpoOULTIB MpU KOHKAaTeHAlli pPSAAKIB, TOMY
NOTPIOHO SIBHO JI0J]aTH MPOOLIIH:

a = 'Python’'

b — IIISII

¢ ="' philosophy'

g=a+b+c

print("Pe3ynbraT BUkoHaHHs 'a + b + ¢':", q)

Otpumaemo:

Pesynbrar BukoHanHs 'a + b + c': Python's philosophy

t SL dgdzatsy J dgdzgv teW HC " 9
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Onepatop * MOXHa BHUKOPHCTOBYBATH [JJii TOro, 100
PO3MHOXUTH PSAIOK.

a='abc'
g=3*a

print("Pe3ynbTaT BUukoHaHHs '3*a:", q)

OTtpumaemo:

Pesynbrat BukoHanHs '3*a: abcabcabc

1 9 Jtedzj dzdzv Hts fd d3o sdzlz

Jlns Toro moO OTpUMATH OJWH CHMBOJ PSIIKa, 3aTa€ThCS
3MIIIIEHHS] BCEpPE/IUHI KBaJApaTHUX JYXKOK MICIAS IMEHI psjka.
3cyB nepumoro (KpailHbOro 371Ba) CUMBOJTY JOPiBHIOE (), HACTYITHOTO —
1 1 T.1. 3cyB OCTaHHBOTO (KPaHBOTO MPABOPYY) CUMBOJIY MOXKE OyTH
BUPAXKEHO K -1, TOMy HE MOTPIOHO paxyBaTH, B TaKOMY BHUIAIKY
3MIIIIEHHS TTOJAIBIITMX CUMBOJIIB JOPIBHIOBATUME -2, -3 1 T.]I.:

string= "abcdefghijklmnopqgrstuvwxyz'

print (string) # BuBeIeHHS BCHOTO PSJIKY

print (string [0]) # BuBeeHHS TIEPIIOr0 CUMBOIY PSAIKY
print (string [1]) # BuBeneHHS APYroro CUMBOJY PSJIKY
print (string [-1]) # BuBeeHHsT OCTAHHBOT'O CUMBOJTY PSIKY

Pe3ynbTatoM 3amycKy AaHOTO Koay Oye:

abcdefghijklmnopgrstuvwxyz
a

cde
cdefghijklmnopgrstuvwxyz

SKmo BKa3zaTu 3MIIIEHHS, SKE JIOPIBHIOE JOBXUHI psjka ado
Olnple (3MIMICHHS ITOBMHHO JICKATH B Jiama3oH1 Big 0 10 HOBXKUHHU
psinka -1), Oyjae 3reHepOBaHO BUHSTOK:

string= "abcdefghijklmnopqgrstuvwxyz'
print (string [100])

Otpumaemo:

Traceback (most recent call last):
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File "G:\lab.py", line 8, in <module>
print (string [100])
IndexError: string index out of range

OCKUTbKM  PSOKM HE3MIHHI — HE MOXHAa BCTaBUTH CHMBOJI
0e3nocepeIHbO B PSJIOK a00 3MIHUTH CUMBOJI 3a 3aJJaHUM 1HIAEKCOM.

string= "abcdefghijklmnopqrstuvwxyz'
string [1] = "ello’

OTtpumaemo:

Traceback (most recent call last):
File "G:\lab.py", line 10, in <module>
string[1] = 'ello’
TypeError: 'str' object does not support item assignment

3 psaaka MOXHA BWIyYaTH MAPSAOK (YacTUHY psaka) 3a
noromororo ¢yHkii slice Bwusnawaerscs Slice 3a  momomororo
KBaJIpaTHUX JY>KOK, 3MIIICHHS IMOYaTKy miapsaka Start 1 kiHmg
niapsiaka end a Takox po3Mipy Kpoky step

[start: end: step]

Jlesiki 3 IMX MapaMeTpiB MOXKYTb OyTH BIJICYTHI. Y MiAPSAJIOK
OyIyTh BKJIIOYEHI CHUMBOJIM, PO3TAlllOBaHI MOYHWHAIOYM 3 TOYKH, Ha
Ky BKa3ye 3MIIIeHHs Start i1 3akiH4yrOud TOYKOIO, Ha SIKYy BKa3zye
3MineHHs end

— Omneparop [:] mo3Boisge B3gaTH 3pi3 BCi€l MOCIITOBHOCTI Bif
MOYaTKy JI0 KIHIIA.

— Omnepatop [Start:] mo3BoJisie B3ATH 3pi3 MOCTIAOBHOCTI 3 TOUKH,
Ha Ky BKa3ye 3MillleHHs Start 1o kiHus.

— Omneparop [: end] mo3Boiise B3ATH 3pi3 IOCHIJIOBHOCTI Bij
IIOYaTKy J0 TOYKH, Ha SIKy BKa3ye 3mimieHns end- 1.

— Omneparop [start: end] mo3Boisie B3STH 3pi3 MOCIIIOBHOCTI 3
TOYKH, Ha SIKy BKa3ye 3MilleHHs Start mo Touku, Ha Ky BKa3ye
sMminieHHs end- 1.

— Omneparop [start: end: step] no3Bonse B3sITH 3pi3
MOCIJOBHOCTI 3 TOYKHU, Ha Ky BKa3zye 3MilleHHs Start 1o Touku, Ha
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Ky BKasye 3MmimieHHs end miHyc 1, omyckaro4u CHMBOJIH, YHE
3MIIICHHS BCEPEIMHI MiApsIKa KpaTHe Step

3MilleHHs 3/iBa HalpaBo Bu3HaudaeThes sk 0, 1 1 T.4., a crnpaBa
HalmBO — K -1, -2 1 1.4. Skmo He Bkazatu Start dyskuis Oyme
BUKOPHUCTOBYBATH B SIKOCTI Horo 3HaueHHs 0 (1mo4aTok psiaky). Ko
He BKaszatu end ¢yHKIis Oyae BUKOPUCTOBYBATH KiHEIb PsIKA.
Python He BKJIIOYAae CUMBOJI, PO3TAIIOBAaHWUW MiJ HOMEPOM, SIKUU
BKa3aHHUI OCTaHHIM.

string= 'abcdefghijklmnopqgrstuvwxyz'

print (string [2:5]) # BuBeIeHHS CHUMBOJIIB IIOYWHAOYH 3 3-TO
10 5-T0

print (string [2:]) # BuBeneHHs pAAKY MOYMHAIOYH 3 3-TO

CUMBOJTY

print (string [:]) # Bcst mOCIiIOBHICTD BiJT TOYATKY JI0 KiHIIS

print (string [20:]) # Bci cumBosm, mounHaroun 3 20-10 1 110
KIHIII

print (string [-3:]) # OcTaHHI TP CUMBOJIH

print (string [18:-3]) # ITounHaroum 3 18-ro i 3akiHUyIOUH 4 3

KIHIIA

print (string [-6:-2])  # 3akinuyyroun 3 3 KiHIIA

Pe3ynbTaToM 3amycKy JaHOTO KOy Oyie:

cde
cdefghijklmnopgrstuvwxyz
abcdefghijklmnopqgrstuvwxyz
UVWXYZ

XyZ

stuvw

UVWX

106 301MBIIMTH KPOK, HEOOXIJHO BKa3aTh WOro Miclsg JIpYyroi
JBOKPAIIKH.

string= "abcdefghijklmnopqgrstuvwxyz'
print (string [::7]) # KoskeH ChoMUl CUMBOJI 3 IOYATKY
IO KIHIISA
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print (string [4:20:3]) # KoxkeH 3 cuMBoII, MOYMHa0O9H 3 4
Ta 3aKkiH4yrouu 19-m

print (string [19::4]) # KoxxeH 4 cuMBOJI, IIOYNHAIOYH 3
19-ro:

print (string [:21:5]) # KoxkeH 1’ iTuii CHMBOJT BiJT
rmoyarky a0 20-ro:

OTtpumaemo:

ahov

ehknqt

tx

afkpu

3nauenHs end wmae OyTd Ha OAMHHUINO  OljIbIe, HIXK
pealibHE 3MIIICHHS.

Sxmo 3agatu Big’emHuit kpok, Python Oynme pyxatuca y
3BOPOTHUM OiK.

string= "abcdefghijklmnopqrstuvwxyz'

print (string [-1::-1]) # Bci cuMBOJIH, IOYHMHAIOYH 3 KIHIIS
1 3aKIHYYIOYM Ha MTOYATKY

print (string [::-1]) # AHajoriuyHo

Otpumaemo:

zyxwvutsrgponmlkjingfedcba
zyxwvutsrgponmlkjingfedcba

slstesCtso' 3jsBHd kO Wk dg

®yukiis len() miapaxoBye CHMBOIH B PSJIKY:

string= "abcdefghijklmnopqgrstuvwxyz'
g=len(string)

print (‘loxxuHa psika string =', q)

OTtpumaemo:

JloBxkuHa psika string = 26
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JlopxkuHa mopoxkHBOro psgka = 0. dDysknito len() moxxHa
3aCTOCOBYBATH 10 THIITUX MIOCJT1IOBHOCTEH (kopTexi,
CJIOBHUKH, CITUCKH).

Ha Bigminy Big ¢yukmii len() meski ¢yHkmii xapakTepHi Juiie
TUTSI PSJIKIB.

Jlnst Toro mo0 BUKOPUCTOBYBATH CTPOKOBY (PYHKIIIFO, HEOOX1THO
BBECTU IM’S psJKa, Kpamnky, iM’s (QyHKIii 1 aprymeHTu, ki
noTpiOH1 yHKIIII:

CWHEBSE. WEdE Yy W ( Otee zd3d dzlsd)
Onniero 3 Takux BOymoBaHuX ¢yHKIiA € (ynkmis Split(), o

po30uBaE PAJOK HA CIHOUCOK HEBEIMKUX PSAJKIB, CIHPAIOYHCh
Ha PO3A1IbHUK.

teWHBSEC. spl it (' tsLH" dz degd "'

¢ § d M+4s fie mocmigoBHICTH 3HAYEHb, PO3AIICHUX KOMaMH 1
OTOYEHHUX KBAAPATHUMH Iy KKAMHU:

string= "abcdefghijklmnopgrstuvwxyz'
q = string.split(',")
print (q)

q = string.split('k’)

print (q)

Pe3ynbpTaToM 3amycKky JaHOTO KOy Oyie:
['a','b',"'c,"d, " e
['abcdefghijklmnopgrstuvwxyz']
['abcdefghij’, 'Imnopgrstuvwxyz']

Psnok mae im’s letters a crpokoBa dyHkItist HazuBaeThes SPlit() i
OTPUMYE€ OJIMH apryMeHT ','. SIKIII0 HE BKa3aTW PO3ALIBLHUK, (PYHKIIISA
split() 6yne BukopucTOBYBaTH Oyab-sKY IOCHIJIOBHICTH NPOOLTIB, a
TaK0>X CUMBOJIM HOBOTO PsiJiKa 1 TaOyIAIIIIO:

letters ='a, b, ¢, d, €'
q = letters.split()
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print (q)

Otpumaemo:

['a,,'b,, 'c,, 'd,’, 'e']

Ane B Oyap-KOMYy BUIAAKY HaBiTh IpH BUKIUKY GyHKIi SpPlit()

0e3 apryMeHTiB, BCE OJIHO MOTPIOHO JOJaBATH KPYTJl TyXKU — CaMme
Tak Python ni3HaeThCs, 10 BUKIUKAETHCS (PYHKITIS.

[ B HdzOdzdz?" W HEC" @8 LO HBftsBsetss WE

®yukiis join() e mpotmiexHicTio Gynkmii Split(): 00 exnye
CIIMCOK PSIAKIB B OJIUH PSAJIOK.

Jns BUKIMKY (YHKIT CIOYAaTKy BKa3yEThCSA PSIAOK, SKHM
00’€JIHY€ 1HIII, & IOTIM — CIIMCOK PSIAKIB JJ1s1 00’ € THAHHS:

GWHESC. join(mfdmsc)

Jlns Toro mo0 00’eaHATH CIUCOK psAAKiB liNnes po3aimuBmm ix
CHUMBOJIaMH HOBOT'O psiJika, MoTpiOHO Hamucatu '\n'.join(lines)

q = ['abcdefgh’, 'ijklmnopqr', 'stuvwxyz']

string = ".join(q) # O0’egHaHHS 3 MOCITITOBHOCTEH
JiTep 0e3 po3aiIeHHS

print(string)

string =", ".join(q) # O0’egHaHHS 3 MOCITITOBHOCTEH
JITEp 3 PO3AUICHHSAM 1X KOMaMH Ta
npooiIoM

print(string)

Pe3ynbTratoM 3amycKy AaHOTO Koay Oye:

abcdefghijklmnopqrstuvwxyz
abcdefgh, ijklmnopqr, stuvwxyz

tde  Miste ° odte’ o dz® o Odadz”
B Python € Bennka MHOXMHA CTPOKOBUX METOJIIB (MOXYTh OyTH

BUKOPHCTaHI 3 OyIIb-aKUM 00’ €kTOM Str) i Moyis String, 1mo MiCTUTH
KOPHMCHI BU3HAYCHHS.

string = "abcdefghijklmnopgrstuvwxyz"
string = ".abcdefghi jkImnopqrs tuvwxyz..."
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q = string.strip('.") # Bunanenus cuMmBoutiB "' 3 060X
KIHIIIB PsJIKa:

print(q)

q = string.capitalize() # Ilepiie c10BO 3 BEJIMKOI JIITEpH
print(q)

g = string.title() # Bci cimoBa 3 BEMKOI JIITEPH
print(q)

q = string.upper() # Bci ciioBa BEIMKUMH JIiTepaMu
print(q)

q = string.lower() # Bci ciioBa MalieHbKUMH JIiTEpaMu
print(q)

q = string.swapcase() # 3MiHa pericTpy JiTep

print(q)

Pe3ynbTaToM 3amycKy JaHOTO KOy Oynie:

abcdefghi jkImnopqrs tuvwxyz

.abcdefghi jklmnopqrs tuvwxyz...

Abcdefghi Jkimnopqrs Tuvwxyz...
ABCDEFGHI JKLMNOPQRS TUVWXYZ...
.abcdefghi jklmnopqrs tuvwxyz...
ABCDEFGHI JKLMNOPQRS TUVWXYZ...

ANBtcd3dOlslzo Odzgdz?d W HC " o

Python n03BoJIsle BUKOHATH BUPIBHIOBaHHS PAAKIB [5, 8].

string = ".abcdefghi jklmnopqrs tuvwxyz..."
g=string.center(60)  # Ps1okx BUPIBHIOETHCS BCEPEAMHI 3a0aHOT
KUTbKOCTI TIpo0O1iB (30) Mo ueHTpy

print(q)

g=string.ljust(60) # Ps10K BUPIBHIOETHCS 110 JIIBOMY Kparo
print(q)
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g=string.rjust(60) # Ps10K BUPIBHIOETELCS 110
IPaBOMY Kparo

print(q)

PesynbTaToM 3amycKy AaHOTO KOAy Oye:

.abcdefghi jklmnopqgrs tuvwxyz...
.abcdefghi jklmnopqrs tuvwxyz...
.abcdefghi jklmnopgrs tuvwxyz...

Python mo3Bosisie * dzls j to f ts dz¥ 990 IstdW-HpotEdzi T
3HA4YEHHS BCEPEIUHI PAJIKIB, — 3aCTOCOBYIOUHM Pi3HI popmaTu. MoxkHa
BUKOPUCTOBYBATH II0 MOXJIUBICTh, 1100 CTBOPIOBATH 3BITH Ta 1HIIII
JTOKYMEHTH, SIKUM HEO0OX1JTHO 3pOOUTH MEBHUI 30BHIIIHIA BUTJIS/I.

Python npononye nBa ciocoou hopMatyBaHHS PSIIKIB.

ANBSted3OIlszo Odedz? W HEC " 9 di3p Sezf € Botcd fls ©

dopmaTyBaHHS  PSAKIB 3  BUKOPUCTAHHSAM CHUMBOIY %
Mae hopmy:
cWHBSE % HOdAZ
VYcepeauHi psika 3HaXOASIThCS IHTEPIIOALINHI TOCIIT0OBHOCTI. Y
TabJ1. 2.5 moKa3zaHo, 1110 HAWMPOCTIIIA MOCIIIOBHICTh — 1€ CUMBOJI %,
3a SIKUM cliaye OyKBa, IO MPEJCTABISAE€ TUI JAHUX, SIKUHA MOBUHEH
OyTu BiaopMaToBaHUM.

Tabnuug 2.5. Tunu nepeTBOpeHHs

%s | Pamok

%d | Llize yucao B JECATKOBIM CHCTEMI YHCICHHS

%X | Lli;e unciio B mICTHAAIATKOBINA CUCTEMI YMCIICHHS

%0 | L{i1e unciio B BICIMKOBIi# CHCTEMI YMCICHHS

%f |UYucno 3 IUIaBalOUOI0 KPaAmKOW B JIECATKOBIM cHCTeMI

YUCJICHHS

%e |Yucno 3 miaBaroyol0 Kparkow B IIICTHAALSTKOBIA CUCTEMI
YUCJICHHS

%g |Ywucio 3 1UIaBalOYOI0 KpANKOK Yy BICIMKOBIM cHCTEMI
YUCJICHHS

%% | CumBoi %

[TocnimoBHicTh, Y0S BCcepenHl psijika O3HAYae, 1m0 B Hei MOTPIOHO
IHTEpIIOIIOBATU PANOK. KUIbKICTh BHUKOPUCTAHMX CUMBOJIB %0
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MIOBUHHO 30iraTucs 3 KUIBKICTIO OO0’€KTIB, SIKi PO3TallOBYHOTHCS
micis %o.
[{iyre umcio:

q="%s" % 42
print(q)

q="'%d' % 42
print(q)

q ="'%X % 42
print(q)

g ="%0"% 42
print(q)

OTtpumaemo:

42
42
2a
52

Yucno 3 I1aBarvyor KPankoro:

q="%s'% 7.03
print(q)

q ="%f" % 7.03
print(q)

q="'%e' % 7.03
print(q)

q="%g" % 7.03
print(q)

Otpumaemo:

7.03
7.030000
7.030000e+00
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7.03

[is1e umnciao 1 cumBog %:

q = '%d%%' % 100
print(q)

OTtpumaemo:

100%

[HTEpONALIS ASSTKUX PAIKIB 1 IITUX YUCEIL:

breed = 'British Shorthair'
cat = 'Lola’
weight =4

g = "My favorite cat breed is %s" % breed
print(q)

g = "My cat %s weighs %s kg" % (cat, weight)
print(q)

Pe3ynbTaToM 3amycKy JJaHOTO KOy OyJie:

My favorite cat breed is British Shorthair
My cat Lola weighs 4 kg

OnuH 00'ekT Ha 3pa3ok breed posramoByeTbes Biapasy Imicis
cuMBoirly %. SKmo Takux OO0’€KTIB KUIbKAa, BOHM NOBHUHHI OyTH
3rpynoBaHi B KOPTEX (MOTPIOHO OTOYUTH I1X JY>KKaMHU 1 PO3IAUIUTH
KOMaMH) Ha 3pa3ok (cat, weighl.

He3Baxkatoum Ha Te 1m0 3MiHHa weight 1mimourcensHa,
NOCHIOBHICTh %S BCcepeuHi psjiKa MepeTBOPIOE ii B PSIIOK.

MoxHa 1o1aTH 1HII 3Ha4eHHS MK %0 1 BU3HAUCHHSIM THITY, 11100
BKa3aTW MIHIMAJIbHY 1 MaKCHUMAajbHY UIMPUHY, BHUPIBHIOBAHHS 1
3aMIOBHEHHS CHUMBOJIAMU.

n=42
f=7.03
s = 'string’

q = "%d %f %s' % (n, f, )
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print(q)

Otpumaemo:

'42 7.030000 string'

MokHa BCTaHOBUTH MIHIMAJIbHY JOBXHHY TMOJS Ui KOXKHOI
3MIHHOT 1 BHUPIBHATH iX MO TpaBoMy (J1BOMY) Kparo, 3allOBHIOIYH
HEBUKOPHUCTAHE MicCIle TPoOLIaMHu:

n=42
f=7.03
s = 'string’

q = '%210d %10f %10s' % (n, f, s) # BupiBHIOBaHHS 110
paBOMY Kparo,
MIHIMAJIbHA JIOBXKMHA
oyt = 10 3HaKiB

print(q)

q = '%-10d %-10f %-10s' % (n, f, s) # BupiBHIOBaHHS 110
JT1BOMY Kparo, MiHIMaJlbHa
noBknHA 110J11 = 10
3HaKIB

print(q)

Otpumaemo:

42 7.030000 string
42 7.030000 string

MoskHa BKaszaTH JOBXHHY IO Ta MaKCHUMalbHY KIUIBKICTh
CUMBOJIIB (BUPIBHIOBaHHS 110 NMpaBOMY Kparo). Take HajamTyBaHHS
o0pizae psAIOK 1 OOMEXKY€E YHUCIO 3 IJIaBalOYOK TOYKOK YOTHpMa
nudpaMu micist 1eCITKOBOI KOMMU:

n=42
f=7.03
s = 'string’

q = '%10.4d %10.4f %10.4s' % (n, f, s)

print(q)
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q = '%.4d %.4f %.4s' % (n, f, s)
print(q)

OTtpumaemo:

0042 7.0300  stri
0042 7.0300 stri

ANBtocd3Olszo Odzdz? L O Htsf sdisetss fiyd dzo s

B Python 3 pekomeHayeThCsI 3aCTOCOBYBATHM HOBUH CTHWIIb
¢dopmaTyBaHHs 3a gomomoror meroay format(), mo mae HacTymHMI
CHUHTAKCHC:

eW"WHEBS M jy Odz desegts_ W isted3dOIlskz. f or m

Y mapamerpi W HESSE M Jjy Odz' deteediani W Stc di
cUMBOJIIB {} MOXYTh OyTH BKa3aHi JiesKi crienudikaTopu.

Bci cumBou, po3TamoBaHi mo3a (PIrypHuUX AYy>KOK, BUBOASTHCA
0e3  meperBOopeHb. KO  BcepeauHl  pAAKa  HEOOXITHO
BUKOPUCTOBYBATH CUMBOJIH {}, TO Ili CHMBOJIM CJIiJ] ITIOABOITH, 1HAKIIIE
30y Ky€eThesl BUHATOK ValueError.

n=42

f=7.03

s = 'string'

q="{}{} {} format(n, f, s)
print(q)

Otpumaemo:

42 7.03 string

ApryMEHTH CTapOTO CTHJIIO MOTPIOHO HAJAaBAaTH B MOPSAKY TOSBU
iX HaloOBHIOBAYiB 3 CHUMBOJaMH % B OpWUTIHAIBHIA PAIKY.
3a 10MOMOTr 00 HOBOT'O CTHJIFO MOYKHA BKa3yBaTH OY1b-SIKUH MTOPSIOK:

n=42
f=7.03
s = 'string'
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q="{2} {0} {1} .format(f, s, n)
print(q)

OTtpumaemo:

42 7.03 string

3naueHHs O BIJHOCHUTBCS JIO TMeEpIIOro aprymeHty, f,

BIJHOCUTBCA JO psAaka S, a 2 — J0 OCTaHHbOIO AapryMeHry,

[UIOTO 4uciia N.

ApPryMeHTH MOXYTh OYTH CJIOBHUKOM a00 1MEHOBAaHHUMH

apryMeHTaMH, a crenu@ikaTopy MOKYTh BKJIIOUATH 1X iIMEHA:

q ="'{n} {f} {s}.format(n=42, f=7.03, s='"string")
print(q)

OTtpumaemo:

42 7.03 string

Crapuii cTUIb J03BOJISIE BKa3zaTh crenudikaTop THUITY TICIs

CUMBOJY %, a HOBUH CTUJIb — MICJIA :.

n=42
f=7.03
s = 'string'

q = '{0:d} {1:f} {2:s}" .format(n, f, s)
print(q)

# JIJisi iIMEeHOBaHUX apryMEHTIB
q ="{n:d} {f:f} {s:s}'.format(n=42, f=7.03, s='string’)
print(q)

Otpumaemo:

42 7.030000 string
42 7.030000 string

[HI11 MOXJIIMBOCTI (MiHIMaJIbHA JIOBXKHMHA IOJIsI, MakKCUMallbHa

IIIUPUHA CUMBOJIIB, 3MIIIEHHS 1 T.JI.) TAKOX MATPUMYIOThCHA.

n=42
f=7.03
s = 'string'
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# MinimasnpHa 1oBxuHA oJisa 10
g ='{0:10d} {1:10f} {2:10s}" .format(n, f, s)
print(q)

# BupiBHIOBaHHS IO MPABOMY Kparo
q ='{0:>10d} {1:>10f} {2:>10s}".format(n, f, s)

print(q)

# BupiBHIOBaHHS T10 JIIBOMY Kparo
q = '{0:<10d} {1:<10f} {2:<10s}".format(n, f, s)
print(q)

# BupiBHIOBaHHS TI0 LICHTPY
q ='{0:~10d} {1:~10f} {2:~10s}" .format(n, f, S)
print(q)

Pe3ynbTaToM 3amycKy AaHOTO Koay Oyze:

42 7.030000 string
42 7.030000 string
42 7.030000 string
42  7.030000 string

3Ha4YeHHsI TOYHOCTI (TCIs JECATKOBOI KOMH) O3HA4Ya€ KUIbKICTh
nudp Mmicas AeCATKOBOI KOMH i JApOOOBUX YHCEN 1 MaKCUMaJIbHE
YUCJIO CHUMBOJIIB PAJIKA, ajié HE MOXHA BUKOPUCTOBYBATH HOTO IJis
UJTUX YUCEIT:

n=42
f=7.03
s = 'string'

# be3 BUKOPUCTaHHS JJIsl IIJIUX YUCET

q ='{0:>10d} {1:>10.4f} {2:>10.4s}" .format(n, f, s)

print(q)

# BukopucTaHo Jyisl HUIAX YUCEeI

q ='{0:>10.4d} {1:>10.4f} {2:10.4s} " .format(n, f, s)
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print(q)

Otpumaemo:

42 7.0300 stri

Traceback (most recent call last):
File "G:\lab.py", line 5, in <module>
q = '{0:>10.4d} {1:>10.4f} {2:10.4s}" .format(n, f, s)
ValueError: Precision not allowed in integer format specifier

Ao HEOOXITHO 3alMOBHUTH TI0JIE BUBEACHHS UYMMOCH KpiM
npoOUTiB, MOXXHA PO3MICTUTH HEOOXITHUW CUMBOJI BIIpazy MiCis
NBOKpAInK, aje IMepell CUMBOJAMHM BHPiBHIOBaHHA (<,>, ") abo
crietnp1KaTOpOM IIUPUHU:

q ="{0:1"20s}'.format('BEJIUKI JITEPN")

print(q)

OTtpumaemo:

MBEJIUKI JIITEPA!!!!

1 O3" dzO Mmd dse sdz' o

MosxHa BukopuctoByBaTH (yHKIito replace() mis toro, mob
3aMIHUTU OJIMH MiApsSAOK 1HIMM. B (dyHKIIIO nepenaerscs crapuit
MIAPSIAOK, HOBUM MIAPSAOK 1 KIJIBKICTh BKIIFOUYEHB CTapOTO MiJPsJIKa,
Ky TIOTPIOHO 3aMIHUTH. SKIIIO OIMMYCTUTH OCTaHHINA apryMEHT, Oy1yTh
3aMI1HEH1 BC1 BKJIFOUCHHSI.

X='aaaaaab babaab ch bc'
g = x.replace('a’, 'y")
print(q)

q = X.replace('a’, 'y", 5) # 3amiHa 5 BXOIXKEHb
print(q)

OTpumaemo:

yyyyyy bbybyybchbc
y Yy yyy ab babaabcbbc
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Ane Tpeba OyTH 00EpeKHUM, OCKIJIBKM MOKHAa BUKOHATH 3aMIHY
CUMBOJIIB B CEpEIMHI CIIIB.

29, uC d&OHds MtekSlskted HOdd?T .

MacuB — Ha01p PiKCOBaHOI KIJIBKOCTI €IEMEHTIB, 1110 PO3MIIICH] B
mmam’siTi KOMIT FoTepa O0e3MocepeIHbO OJIMH 3a OJHHUM, a JIOCTYH 10
HUX 3I1MCHIOETHCS 3a IHIAEKCOM (HOMED JIaHOTO €JIEMEHTY B MACHBI).

B Python nns peanizaiii MacuBy BUKOPHUCTOBYIOTHCSI CIUCKH.
¢  d M8n nanux, o npeacrasise o000 MOCTIOBHICTL IEBHUX
3Ha4Y€Hb, [0 MOXKYTh MOBTOPIOBATUCH. AJI€ HAa BIAMIHY BlJ MAaCUBY —
KUIBKICTh €JIEMEHTIB y CHUCKY MOX€E OYTH TOBUIBHOIO.

¢ f d MSrefeporenna, 3MiHIOBaHA CTPYKTYypa JaHHX, IO MOXKE
MICTUTH €JIEMEHTU PI3HMX THIIIB, IO MEPEpaxOBaHl yepe3 KOMY Ta
3aKJIIOYEHI B KBaJpaTHI AyXKd. Lle 103BOsIsi€ CTBOPIOBATU CTPYKTYpHU
OyJ1b-sIKOi CKJIaJHOCTI 1 TJTUOWHH.

Cnucku ciykath JJIsi TOTO, 1100 30epiratu 00’€KTH B MEBHOMY
MOPSIKY, OCOOJIMBO SIKIIO MOPSIIOK 200 BMICT MOXKYTh 3MIHIOBATHCH.
MoxHa 3MIHIOBAaTH CHUCOK, JOJAaTH B HHOT'O HOB1 €JIEMEHTH, a TaKOX
BUJIAIINTH a00 Tmepe3anucaTd 1CHyro4l. MokHa 3MIHUTH KIUJIBKICTb
€JIEMEHTIB y CHHUCKY, a TaKOX cami ejaeMeHTH. OfHe 1 Te )X 3HauYCHHS
MO>K€ 3yCTPIYaTHCs B CIIUCKY KIJIbKa pasiB.

Cnucok € 00’€KTOM, TOMY MOK€ OyTH MPUCBOEHUN 3MIHHIH.

int_list=[1, 2, 5, 8]
Otpumaemo:
[1, 2,5, 8]

Cnucok MoOXXHa CTBOPUTH 3 HyJsi a0o OuUIblle €JIEMEHTIB,
PO3IICHUX KOMaMH 1 BKJIQJIEHUX Y KBaJIpaTHI JyKKU:

empty_list=1]

number_list=1[1, 2, 3, 4, 5]

week days = ['Monday', 'Tuesday', 'Wednesday', ‘Thursday’,
'Friday']

print(empty _list)
print(number_list)
print(week_days)
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Otpumaemo:

(]
[1, 2,3, 4, 5]
['Monday', "Tuesday', '"Wednesday', 'Thursday', 'Friday']

Kpim Toro, 3a pomomororo ¢yHukiii list() moxHa cTBOpHTH
MOPOXKHIN CITHUCOK:

another_empty _list = list()

print (another_empty _list)

Otpumaemo:

[]

®dyuxkiis list() mepeTBOprOE 1HIII TN JAHUX B CITUCKH.

# PAOK MEpPETBOPUTHCA B CIIUCOK, IO CKIIATAETHCS 3
OJJHOCHUMBOJIbBHHUX pﬂI[KiB

q = list('cat’)

print(q)

Otpumaemo:

['c', &, '1]

1 @ J todzj gzdz) d3@ tizls
Cnucok MICTUTH Pi3HI JlaHi, 3BEPTATUCS JO SIKMX MOXHA 4yepe3
IM’sl CIIMCKY Ta BKa3aBILHY 3MIIIEHHS HEOOX1AHOTO €JIEMEHTY:

letters_list = ['a’, 'b', 'c']

print(letters_list) # BuBeneHHS BCbOTO CIUCKY

print(letters_list[0]) # BuBeeHHS NIEPIIOTO SJICMEHTY
CITHCKY

print(letters_list[1]) # BuBeneHHS APYyTroro eIeMeHTy
CITUCKY

print(letters_list[2]) # BuBeIeHHS TPETHOTO EJIEMEHTY
CITHCKY

print(letters_list[-1]) # BuBeieHHSI OCTAaHHBOTO CJIEMCHTY
CITHCKY
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print(letters_list[-2]) # BuBeneHHs nepe0CTaHHLOTO
CJIIEMEHTY CITUCKY

PesynbTaToM 3amycKy AaHOTO Koay Oye:

O o0 O T o

3CyB MOBHHEH OyTH KOPEKTHUM 3HAYCHHSM ISl CIIUCKY — BOHO
ABJIsIE COOOI0 TMO3UIIII0, HA AKIM PO3TAIIOBYETHCSI MPUCBOEHE PaHIIIIe
3HAUYCHHS. SIKIIO BKa3aTH MO3HUIIIIO0, SIKa 3HAXOIUTHCS MEPe]l CIUCKOM
a0o0 micist HbOro, OyJie 3reHEPOBAHO BUHATOK (TTOMUJIKA).

letters_list =['a’, 'b', 'c']
print(letters_list[3])

OTtpumaemo:

Traceback (most recent call last):
File "G:\lab.py", line 9, in <module>
print(letters_list[3])
IndexError: list index out of range

3a aHaloric€lo 3 OTpUMAHHAM 3HAYCHHA CIIMCKY 3a AOIIOMOI'ORO
Horo 3MiHICHHH MO>KHA 3MIHHUTH e 3HAa4YCHH:I.

letters_list = ['a’, 'b', 'c']
print (letters_list)

letters list[2] ="'C'
print (letters_list)

Otpumaemo:
['a’, 'b', 'c']
[la|, |bl, lC!]
[ sted &3O dedzy j dzj d3j dzls™ @ L O HBY SdBsSE B

MoskHa OoTpUMaTH 31 CHUCKY MIAMNOCTIAOBHICTh, BUKOPUCTABIIN
3pi3 CIIHUCKY:
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letters_list =['a’, 'b', 'c’, 'd", 'e']

print(letters_list[0:2]) # BuBeIeHHS €JIEMEHTIB MOYNHAOYH
3 1-ro 10 2-ro

print(letters_list[::2]) # KoxkeH HenmapHUi eJ1eMeHT

print(letters_list[::-2]) # Bci eneM. 3 0CTaHHBOTO 31
3MILIEHHSIM BJIIBO Ha 2:

print(letters_list[::-1]) # IHBepCis CIIUCKY

OTtpumaemo:

[, b

['a', 'c', 'e']

[lel’ ICI’ Ial]

['e','d', 'c', 'b', 'a']

[ 4 ssmifdips

Jns nopaBaHHS €JIEMEHTIB B KIHEIb CIUCKY — BUKOPHUCTOBYIOTh
meton append()

letters_list =['a’, 'b', 'c’, 'd", 'e']
print(letters_list)

letters_list.append('f')

print(letters_list)

Pe3ynbTaToM 3amycKy JJaHOTO KOy OyJie:

[a', 'b', 'c', 'd", 'e']
[a', b, 'c', 'd", 'e', 'f']

MoxHa 00’€THATH OJIMH CIIUCOK 3 1HIITUM 3a JOTIOMOT'OK0 METOIY
extend()

letters_list =['a’, 'b', 'c', 'd', 'e']
others_list = ['g’, 'h', 'i']
print(letters_list)
print(others_list)

letters_list.extend(others_list)
print(letters_list)
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Pe3ynbTaToM 3amycKy JaHOTO KOy OyJie:

[a,'b', 'c','d", "eT]
(g, M, i1
[a, b, 'c,'d, e, 'd", 'n, "i']

MoHa Tako BUKOPHCTOBYBAaTH ONepaTop +=:

letters_list =['a’, 'b', 'c’, 'd", 'e']
others_list = ['g’, 'h’, 'I']
print(letters_list)
print(others_list)

letters_list += others_list
print(letters_list)

Pe3ynbTaT Oye aHaTOTTYHUM.

[Tpu Bukopuctanui meroay append() ciimcok others_listoys ou
JIOJAHUM K OJUH €IEMEHT CIHMCKY, 3aMiCTh TOro mob 00’€aHaTh
fioro eemenTH 31 crickoM letters_list

letters_list =['a’, 'b', 'c', 'd', 'e']
others_list = ['g’, 'h’, 'I']
print(letters_list)
print(others_list)

letters_list.append(others_list)
print(letters_list)

OTtpumaemo:

[a', b, 'c', 'd", e, 'f, ['g', 'h', 'I']

®dyukiis append() nogae eaeMEHTH TiAbKA B KiHEIb CITHUCKY.
Komu  motrpibHO  gomatd  e€JeMEHT B 3aJaHy  MO3HIIIo,
BUKOpUCTOBY€eThes (pyHkiis insert(). Skmo Bkaszatu mnosumiro O,
eJIEMEHT Oy/Ie T0OJaHO B MOYATOK CIHUCKY. SIKIIO MO3HIIIS 3HAXOTUTHCS
3a MEXaMHU CIHCKY, €JIeMEHT Oyje J0JIaHO B KiHEIlb CIHUCKY, K 1Y
BUTIAIKY 3 QyHKINEr0 append() BUHITOK He OyJie 3reHepOBaHO:

letters_list =['a’, 'b', 'c', 'd", 'e']
print(letters_list)
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letters_list.insert(6, 'g')
print(letters_list)

letters_list.insert(10, k)
print(letters_list)

letters_list.insert(2, 'm")
print(letters_list)

Pe3synbTaToM 3amycKy AaHOTO KOay Oy/e:

['a', 'b', 'c’, 'd", 'e']

['a', 'b', 'c’, 'd", 'e', 'g']

['a', 'b', 'c’, 'd", 'e', ‘g, lk']
[a', 'b', 'm', 'c', 'd'", 'e', 'g', 'K']

] JHOdzj dzdz L OHOdsE s | dzj d3j dzls O

Konu Bupanserncss 3agaHUN €JIEMEHT, BCl 1HIINI €JIEMEHTH, SKi
HIyTh CHIOM 3a HUM, 3MIIIYIOTHCS, MO0 3aiHATH MICIIe BHIAICHOTO
€JIEMEHTa, a JOBXXHWHA CIHUCKY 3MEHIIYEThCS Ha oAuHUIl0. OIuH 13
BapiaHTIB BUJIAJICHHS CJIEMCHTY € 3aCTOCYBaHHs iHCTpyKIii del.

letters_list =['a’, 'b', 'c', 'd", 'e']
print(letters_list)

del letters_list [2] # BunaneHHs Ipyroro
CIIEMEHTY

print(letters_list)

print(letters_list [2])

del letters_list [-1] # BugajaeHHs OCTaHHBOTO
CIIEMEHTY

print(letters_list)

print(letters_list [-1])

Otpumaemo:

[lal’ Ibl, lCI’ ldl’ Iel]
[lal’ Ibl, |dl’ Iel]

d

[lal’ Ibl, ldl]
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SIKImo TOYHO HE BIZOMO ab00 BCe OJHO, B SKIA NO3MINT
3HAXOJUTHCS CIIEMCHT, BUKOPHUCTOBYEThCA (yHKIIS remove() mob
BUQJIUTH HOTO 32 3HAYCHHSIM:

letters_list =['a’, 'b', 'c’, 'd", 'e']
print(letters_list)

letters_list.remove('b’)
print(letters_list)
print(letters_list [1])

OTtpumaemo:

[a', 'b', 'c', 'd", 'e']
['a', 'c’,'d", 'e']
C

3a momomororo ¢GyHkKIii POP() MOXKHA OTPUMATH EIEMEHT 3i
CIIUCKY 1 B TOHM K€ 4ac BUAQIMTH HOro. SIKIIO0 BUKIMKATH (DYHKIIIIO
pop() i BkazaTk 3CyB, BOHA IIOBEPHE €JIEMCHT, IO 3HAXOJUTHCS B
3aaHii Mo3ulii. SKIo0 apryMeHT He BKa3aHO — OyJi€ BUKOPHUCTAHO
3HaueHHA -1. Tak, Bukink pop(0) moBepHE rOJOBHUN (ITOYATKOBHUI)
CJIEMEHT CITUCKY, a BUKIHK pop() ado pop(-1) — KiHIICBUI IIEMEHT:

letters_list =['a’, 'b', 'c’, 'd", 'e']
print(letters_list)

print(letters_list.pop(1)) # IloBepTaemMo 3HAYEHHS BUIAJICHOTO
CIIEMEHTY

print(letters_list)
print(letters_list [1])

OTpumaemo:

[a', b, 'c', 'd", 'e']
b

[a', 'c’, 'd"]

C
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[Ilo0 BHU3HAUUTH 3MIllICHHA €JEeMEHTa B CIHUCKY MO0 WOro

3HAYCHHIO, BUKOPUCTOBYEThCS PyHKIis index():

letters_list =['a’, 'b', 'c’, 'd", 'e']
print(letters_list)

print(letters_list.index('d"))

Otpumaemo:

[a', 'b', 'c', 'd", 'e']
3

1 jtejo ' 6C O dzO@ dzOW o dz' fls!
s jcOs®BO i n

J dzd d3J dals ©

B Python HasBHICTH elleMeHTa B CHOUCKY II€pEBIpSETHCS 3a

JIOTTIOMOTOFO orieparopa in:

letters_list =['a’, 'b', 'c', 'd', 'e']

print(*'d" in letters_list -", 'd" in letters_list)
print("d" in letters_list -, 'b" in letters_list)

Otpumaemo:

'd" in letters_list - True
'd" in letters_list - True

OpHe 1 Te )X 3HaUYCHHSI MOXKE 3YCTPITHCS OlIbIlIe OAHOTO pa3y. Jo
TUX MIp TMOKH BOHO 3HAXOJIWUTHCS B CIOUCKY Xouya O B OJHOMY

CK3eMILIApI, orepaTop iN Oyae moBepTaTH 3HAUYCHHS True

1106 BU3HAYMUTH, CKIJIBKH pa3iB SAKECh 3HAYCHHS 3yCTPIYAETHCS B

CIIMCKY, BUKOPHCTOBYEThCS (yHKIIist count():

letters_list =['a’, 'b', 'c', 'd", 'e']

print(letters_list.count('b"))
print(letters_list.count('o"))

Otpumaemo:
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[[1o6 3MiHIOBATH MOPSJAOK €JIEMEHTIB 3a iX 3HAUCHHSM, a HE 3a
3cyBam B Python € 181 QyHKIIii:

— ¢yHKIis criicky SOrt(), ska copTye caM CIIUCOK;

— ¢yukuis sorted() sika moBepTae BiICOPTOBAHY KOIIIIO CITHCKY.

AKmo enmeMeHTH CIHCKY € YUCIaMH, BOHH 3a 3aMOBYYBaHHSIM
COPTYIOTHCS 110 3POCTaHHIO. SIKIIO psaKaMH, TO COPTYIOThCS B
angaBiTHOMY TTOPSIAKY:

names = ['Alex’, 'Olga’, 'Helen']
print(names)

sorted _names = sorted(names)
print(sorted_names)
print(names)

sorted_names — 1e¢ komisf, ii CTBOPEHHS HE 3MIHHWIO
OpUT1HAJTBHUN CITUCOK:

['Alex’, 'Olga’, 'Helen']
['Alex’, 'Helen', 'Olga’]
[‘Alex’, 'Olga’, 'Helen']

Bukmuk ynskmii crimcky Sort() st NAMeSIMiHUTb 1ei CITUCOK:

names = ['Alex’, 'Olga’, 'Helen']
print(names)

names.sort()
print(names)

Otpumaemo:

[‘Alex’, 'Olga’, 'Helen']
[‘Alex’, 'Helen', 'Olga’]

SIKIO BCi €JIEMEHTH CIUCKY onHoro THUMy, (yHKIis Sort()
BiAIIpallloe KOPEKTHO. I[HOAI MOKHA HaBiTh 3MilIATH TUIH —
HaMnpUKJIaa, 111 Yucia 1 Yucia 3 MJIaBaldol TOYKOI, — OCKUIBKHU B
paMKax BHUpa3iB BOHU KOHBEPTYIOTHCS aBTOMATHYHO.
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3a 3aMOBYYBAaHHSIM CIIMCOK COPTYETHCS 110 3POCTaHHIO, aje
MOXHa J0JIaTH apryMeHT reverse = Truemo6 BIopsSaKyBaTH CIHUCOK
3a 3MCHIIICHHSIM:

numbers = [2, 1, 4.0, 3]
print(numbers)

numbers.sort()
print(numbers)

# 11]00 BHOpsAIKYBaTH CIIUCOK Y CIIAJJHOMY HOPSAJIKY
numbers.sort(reverse=True)
print(numbers)

# BuzHayaeMo KiJIbKICTh €JI€MEHTIB CIIUCKY
print("KinpkicTh enemMeHTiB cicky numbers: ", len(numbers))

OTtpumaemo:

[2,1, 4.0, 3]

[1, 2, 3, 4.0]

[4.0, 3, 2, 1]

KinbKkicTh €1leMeHTIB CIUCKy numbers: 4
ltcdMmMots’ dzgdz?" L O HBY dRBsesE i jtcOlsts
HSf sdigsetse WkdzSy" " copy ()

SIKI10 BU NMPUBJIACHIOETE OJIMH CIUCOK OUIBII HIXK OJIH1M 3MIHHIH,
3MiHa CIHUCKY B OJTHOMY MICI[l COPUYMHUTH 32 COO0I0 HOro 3MiHYy B
THIITUX

a=1[1,2, 3]
print(a)

b=a
print(b)

a[0] =5

print(a)
print(b)
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Otpumaemo:

[1,2, 3]
[1,2, 3]
5, 2, 3]
5, 2, 3]

3minHa b mpocTo mocuIaeThCs Ha TOH K€ CIUCOK 00’€KTIB, IIO i
Q ToMy, HE3aJIeXHO BIJ TOTO, 3a JOIMOMOTOI SIKOTO IMEHI MH
3MIHIOEMO BMICT CIIHCKY, 3MiHa BiJ10’€ThCsl HA 000X 3MIHHUX

a=1[1,2, 3]
print(a)

b=a
print(b)

b[0] = 6

print(a)
print(b)

Otpumaemo:

[1,2, 3]
[1,2 3]
[6, 2, 3]
[6, 2, 3]

MoxHa CKOMilOBAaTH 3HAYEHHS B HE3aJIEKHUM HOBUW CIHCOK 3a
JOTIOMOTOI0 OJHOTO 3 TAKHX METO/IIB:

— Gynkuis copy();

— ¢yuk1is neperBopenns list();

— po30uTTA cIucKy [:].

OpuriHalbHUN CHHCOK 3HOBY Oyjae NpUCBOEHO 3MiHHIA Q
CtBopumo b 3a gomomororo ¢yHkmii cmucky copy () ¢ — 3a
normomoroto ¢yHkmii nmeperBopenns list (), a d — 3a gomomororo
pPO30OUTTS CIIUCKY:

a=[1,2,3]

b = a.copy()
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c = list(a)

d=a[]
print("a: ", a)
print("b: "', b)
print("c: ", c)
print("d: ", d)
a[0] =5
print("Ilicis 3miH:")
print(a: ", a)
print("b: "', b)
print("c: ", ¢)
print("d: ", d)

b, ¢ 1 d e komistMu @ — 11e HOBI 00’ €KTH, 1[0 MAlOTh CBOT 3HAYEHHS,
HE IOB’s13aHi 3 OPUTIHAIBHUM CIIMCKOM 00’ekTiB [1, 2, 3], Ha sKkwmii
[MOCWJIAETHCA a. 3MiHA & He BIUIMHE Ha komii b, ¢ 1 d:

a: [1, 2, 3]
b: [1, 2, 3]
c: [1,2, 3]
d: [1,2, 3]
ITicag 3miH:
a: [5, 2, 3]
b: [1, 2, 3]
c: [1,2, 3]
d: [1, 2, 3]

2.10. g C dzOH di tc din lsHidCzd@€dls- . ststelsj )

KopTtexi, sSIK 1 CIIUCKU, € TTOCI1IOBHOCTSIMHU JOBUIBHUX €JIEMEHTIB
[5 — 13]. Ha BimMiHy BiZ CHOHCKIB KOPTEeXiI HE3MIiHHI, KOJIH
MPUBJIACHIOETHCSI KOPTEXKY €JIIEMEHT, BIH ''3aliKaeThCcs’ 1 OUIbIIE HE
3MIHIOETHCS.

Bci omepamii Hag cnMckamu, IO HE 3MIHIOIOTH  CIIUCOK
(TomaBaHHs, MHOXEHHS Ha yucio, QyHkiii index()i count()i mesxi
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HIII Omepailii) MOKHa 3aCTOCOBYBAaTH JO0 KOPTEXKiB. MoOXHa TakoxX
MO-PI3HOMY 3MIHIOBATH €JIEMEHTH MICI[IMH 1 TaK JIaIi.

dlsotstcj dedzgy Ctstelsj ' ® LO HBY sBSE

[Ilo6  CTBOPUTH  TOPOXKHIA  KOPTEXK  BUKOPUCTOBYETHCS
oneparop ():

empty_tuple = ()
print(empty_tuple)

OTtpumaemo:

0

[Ilo06 cTBOpHUTH KOPTEXK, IO MICTUTh OAWH €JIEMEHT a00 OlIbIIe,
HEOOXIJTHO CTaBUTHU IIICIS KOXHOIO €JIeMEHTa Komy. Y BHUIIQJKY 3
OJTHUM €JIEMEHTOM KOMa IOBHHHA O0OB’SI3KOBO CTOSITH ITICIISI IILOTO
€IMHOTO E€JIEMEHTY.

one_name = ‘Alex’,
print (one_name)

Otpumaemo:
(‘Alex',)

Akimo y KopTexl OiIbllie OAHOTO €JIEMEHTa, CTAaBUThCA KOoMa
MICIIA KOXKHOTO 3 HUX, KPIM OCTaHHBOIO:

name_tuple ='Alex’, 'Helen', 'Olga’
print (name_tuple)

Otpumaemo:

(‘Alex', 'Helen', 'Olga’)

[Ipu cTBOpEHHI KOPTEXKY MOXKHA 3aKIIOUUTH €IEMEHTH y KpYTJl
JTyKKH, 110 JO3BOJISIE€ 3pOOUTH KOPTEK1 OUIBIIT TOMITHUMMU:

name_tuple = (‘Alex’, 'Helen’, 'Olga’)
print (name_tuple)

Otpumaemo:
(‘Alex', 'Helen', 'Olga’)

KopTexi 103BOJISIOTH IPUBJIACHUTH KIJIbKA 3MIHHUX 32 OJIUH pa3:
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name_tuple = (‘Alex’, 'Helen’, 'Olga’)
a, b, ¢ = name_tuple

print (a)
print (b)
print (c)

OTtpumaemo:

'‘Alex'
'‘Helen’
'Olga’

[HOA1 1€ HA3UBAETHCA PO3NAKYBAHHSIM KOPTEXKY.
MoxHa BUKOPUCTOBYBATH KOPTEXIi, 11100 OOMIHSATU 3HAYEHHS 3a

JOTIOMOTOI0 OHOTO BUpa3y, 0€3 3aCTOCYBaHHS TUMYaCOBOi 3MIHHOI:

a=1
b=2
a,b=D,a
print (a)
print (b)

Otpumaemo:

2
1

®yukiis neperBopeHHs tuple() crTBoproe KopTexi 3 IHIIHAX

00’ €KTIB:

name_list = ['Alex’, 'Helen', 'Olga’]
g = tuple(name_list)
print (q)

OTpumaemo:

(‘Alex’, 'Helen', 'Olga’)

MoskHa BUKOPUCTOBYBATH KOPTEX1 3aMiCTh CIHUCKIB, ajieé BOHU

MalTh MEHIIE MOMKJIUBOCTEN, OCKIJIBKHM KOPTEXK HE MOXKe OyTu
3MiHEHUH Ticig CTBOpPeHHs. [lepeBaru KopTexiB:
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— 3axXuCT B AYPHS, OCKIJIbKH KOPTEX 3aXHUIICHUN BiJ 3MiH, K
HaBMHUCHHX (III0 TTOTaHO), TaK 1 BUMIAJAKOBUX (110 100pe).

— Koprexi 3aiiMatoTh MEHIIIE MiCIIsl.

— MoHa BUKOPUCTOBYBATHU KOPTEXKI1 K KJIFOU1 CJIOBHHUKA.

— IMeHOBaH1 KOPTEXKI.

— AprymeHTH QyHKIIT Iepe1atoThCs IK KOPTEXKI.

211 4 S dZOHdZ MbtelkzSlskzted H O] n

CIOBHUK Jy>X€ CXOXXUM Ha CIHCOK, ajieé MOPSJI0K €JIEMEHTIB B
HBOMY HE Ma€ 3HAYCHHs, 1 BOHU BUOUPAIOTHCS HE 3a JIOMIOMOTOIO
3MIIEHHs. 3aMiCTh IIbOTO IS KOXKHOTO 3HAYE€HHS BKa3y€ThCS
MOB’S3aHUI 3 HUM YHIKaJbHUN KJItO4. TakuM KJIOUYeM MOXe OyTu
00’€KT OJTHOTO 3 HE3MIHHMX THIINB: PANOK, OyieBa 3MiHHA, IIJe
YUCJI0, YMCIIO 3 IJIaBalOY0l0 TOYKOKO, KOPTEXK 1 THIIUMHU 00’ €KTaMH.
EneMeHTH CIIOBHMKA MOXYTb MICTUTH OO’€KTH JOBIJIBHOIO THITY
JAHUX 1 MaTH HEOOMEXEHHH pIBEHb BKJIaJAEHOCTI. EinemeHTH B
CIIOBHUKAX PO3TAIIOBYIOTHCS B JIOBITLHOMY TOPsAKyY [5 — 13].

CroBHMKM MOXXHA 3MIHIOBaTH — II€ O3HAa4a€e, IO MOXKHA
NO0AAaTH, BUJAIUTH 1 3MIHUTH iX €JIEMEHTH, SIKI MarOTh BHIJISA]
"KJIIOY — 3HAYCHHS .

dlso Stoj degdeg? Mkzso dzd SO L O HBY BBEE S

[IIo6 cTBOpUTH CIOBHUK, HEOOXIIHO 3aKIIOYUTH B (IrypHi

nyxku ({}) po3mineni komamu mapu & dz¥ y: L dzOyJ dzdzW
dict 1={4a"1,'b": 2}

print(dict_1)

Otpumaemo:

{'b" 2,'a". 1}

VYBeneHHd IMEHI CJOBHHMKAa B IHTEPAKTHUBHUM 1HTEPIPETATOP
BHMBEJI€ BC1 MOTO KJItOY1 1 3HAYCHHS (BMICT CJIOBHHMKA).

Mosxxna BukopuctoByBatu (yHkiiro dict(), mo6 cTBOpHTH
MOPOXKHIM CIIOBHUK, SIKILIO HE BKa3aTH MapaMeTpu PyHKIIII.

empty_dict = dict()
print (empty_dict)

Otpumaemo:

97



{

MosxHa BukopuctoByBatH QyHKIit0 dict(), mo0 mepeTBoproBaTH
IMOCJI1JOBHOCTI 3 ABOX 3HAYEHB B CJIOBHUKH.

dict_1 =dict({"a": 1, "b": 2}) # CnoBHUK
dict_2 =dict([("a", 1), ("b", 2)]) # CHHICOK KOPTEKEH
dict_3 =dict([["a", 1], ["b", 2]]) # CIHCOK CIIUCKIB

print("dictionary_1:", dict_1)
print("dictionary _2: ", dict_2)
print("dictionary_3: ", dict_3)

PesynbTaToM 3amycKy AaHOTO KOy Oye:

dictionary_1: {'b" 2,'a": 1}
dictionary 2. {'b" 2,'a": 1}
dictionary_3: {'b" 2,'a" 1}

MoskHa BUKOPHCTOBYBATH OyAb-SKY MOCIITOBHICTH, IO MICTUTH
ITOCTIJOBHOCTI, SKI CKJIaJaroThbCAd 3 JBOX €JIeMEHTIB. Posrisanemo
1HIII IPUKIAIH.

Crucok, 1110 MICTUTh IBOCUMBOJIbHI PSJIKU:

dict_1 = dict(['ab’, 'cd’, 'ef'])
print("dictionary: ", dict_1)

Otpumaemo:

dictionary: {'e":'f','c".'d’,'a": 'b'}

O0’eqHaT  J1Ba CIHMCKM B CIHCOK KOPTSXKIB  JIO3BOJISE
dbynxkmis zip():

x =["a", "b"] # Crucox 3 KIIFOYaMHu
y=1[1, 2] # CmcoK 31 3HAYEHHAMH

# CTBOpeHHs CIIOBHMKA 31 criicKy KoptexiB [(‘a', 1), ('b', 2)]

dict_1 = dict(zip(x, y))

print("dictionary: ", dict_1)

Otpumaemo:

dictionary: {'a": 1, 'b" 2}
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3BEpHEHHS JI0 €JIEMEHTIB CJIOBHHUKA 3/IIMCHIOETHCS 3a JIOTIOMOT 010
KBaJpaTHUX JIyXKOK, B SKHX BKa3yeTbCAd KIIOUY. SK KIIIOY MOXHa
BKa3aTH HE3MIHHUM 00’ €KT, HAIPUKIIAJ, YUCIIO, PAIOK a00 KOPTEK.

dict_1={1:"a", 3: "c", 4: "d"}

print (dict_1[1])
print (dict_1[3])

Otpumaemo:

Ao eneMeHT, BIAMOBIAHUN BKa3aHOMY KJIIOUY, BIICYTHIH B
CJIOBHUKY, TO 30y/IKyeThCcsl BUHSATOK KeyError.

dict 1={1:"a", 3:"c", 4:"d"}
print (dict_1[2])

OTtpumaemo:

Traceback (most recent call last):
File "G:\lab.py", line 2, in <module>
print (dict_1[2])
KeyError: 2

€ nBa cnocoOM YHUKHYTH BUHHUKHEHHS LIbOTO BUHSTKY.

[lepmmii 3 HUX — NEPEBIPUTH, YU € 3aJaHUN KIII0Y, 33 JJOIIOMOT OO
KJITFOYOBOTO CJIOBA IN 'y CIIOBHHUKY.

Hpyruii  cnoci0 — BHUKOPUCTATH  CHELialbHY  (DYHKIIIIO
cinoBHuKa get()

Bka3zyeTbcsi CIOBHUK, KIIOY 1 HEOOOB’SI3KOBE 3HAYCHHS.
k1110 KJII0Y ICHYE€, Oyie OTPUMAHO OB’ SI3aHE 3 HUM 3HAYEHHS:

dict_1={1:"a", 3: "c", 4: "d"}
q = dict_1.get(1)
print(q)

Otpumaemo:

d

SKkmo Takoro kir4ya Hemae, OyJie OTpMMaHO HEOOOB’S3KOBE
3HAYCHHS, SKIIO BOHO OYJI0 BKa3aHe:
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dict 1={1:"a", 3:"c", 4: "d"}
g =dict_1.get(‘'2', 'Not a dict')

print(q)

Otpumaemo:

'‘Not a dict'

B iHmomy Bumaaky Oyae noBepHyTo 00’ekt  None

(IHTEpaKTUBHUH 1HTEPIPETATOP HE BUBE/IE HIYOTO):

dict_1={1:"a", 3:"c", 4:"d"}
q = dict_1.get('2"

print(q)

OTtpumaemo:

None

l jtojo' ©CO dzOW o dzgsfyls’ € dzv YO

[[lo6 ni3HaTHCS, YU MICTUTBCS B CIOBHUKY SIKUMCh KIIOY,
BUKOPHUCTOBYETHCS KJIIOYOBE CJIOBO IN. SIKIO KJII0Y 3HANICHHM, TO

TIOBEPTAETHCS 3HAUYCHHS |rUE B iHIIIOMY Bumianky — False

dict_1={1:"a",3:"c", 4: "d"}

print(1 in dict_1)
print(2 in dict_1)

Otpumaemo:

True
False

[ SHOO Odzdz? OBfts L 3 dzgO j dzj dzj dzls ©

OCKUILKH CJIIOBHHUKH BIJHOCITHCS IO 3MIHIOBAHUX THUIIIB JAaHUX,

TO MO’KHa J0AaTH a00 3MIHUTH €JIEMEHT I10 KoYy .

JlogaTu eneMeHT B CJIOBHUK JOCUTH Jierko. IloTpiOHO mpocto
3BEPHYTHUCS JO €JIEMEHTYy MO HOTro K4y 1 MNPUBIACHUTH HOMY
3HAUEHHS. SIKIIO KJII0Y B)KE ICHY€E B CJIOBHUKY, HAasiBHE 3HAUEHHs Oyze
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3aMIHEHO HOBUM. SIKIIIO KJFOY HOBUM, BiH 1 BKa3aHE 3HAYCHHS OyIyTh
JI0/1aH1 B CJIOBHHUK.

dict 1 ={1:"a", 3:"c", 4:"d"}
dict_1[2] ="c" # JlogaBaHHS HOBOT'O €JICMEHTY
print(dict_1)

dict_1[2] ="b" # 3MiHa €JICMEHTY I10 KII0YY
print(dict_1)

OTtpumaemo:

{1.'a',2:'c, 3:'c', 4.'d'}
{1:'a,2:'b", 3:'c', 4:'d"}

Ha BigmiHy Bia crnuckiB Python He 3reHepye BHUHSTOK MiJ 4ac
NPUBJACHEHHS HOBOTO €JEMEHTA, SIKIIO BKa3aTH, W0 UEH 1HJEKC
3HaXOJIUThCS M03a ICHYIOUOro Alana3zony. Kitoul B CTOBHUKY MOBUHHI
OyTH YHIKaJIbHUMHU. K110 3aCTOCOBYBATH KJIIOY OUIBII HIXK OJUH pa3,
OCTaHHE 3HAYEHHS Oyje MaTh HaWBUIIKMKA MOPIOPUTET 1 caMe€ BOHO
3aiiMe MICIE Y CIIOBHUKY:

dict 1 ={1:"a", 3:"c", 4: "d"}
dict_1[5] = "e"
print(dict_1)

dict_1[5] ="f"
print(dict_1)

Otpumaemo:

{1:'a',2:'0", 3:'c', 4:'d", 5: 'e'}
{1.'a, 2:'p', 3:'c', 4. 'd", 5: 'f'}

[ iJltsHd Mizco dzd & " o

update()— gomae ereMeHTH B CIOBHUK. MeTO I 3MIHIOE IIOTOYHHUI
CJIOBHMK 1 HIYOT'O HE ITOBEPTAE.

Ao eneMeHT 13 3a3HAaY€HUM KJIOYEM BXKE€ MPUCYTHIM B
CJIOBHUKY, TO MOT'0 3Ha4YCHHS OyJie Tepe3anucaHo.

dict 2 ={"a": 1, "b™: 2}
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dict_2.update(c=3, d=4)
print(dict_2)

dict_2.update({"c": 10, "d": 20}) # CIOBHHK
print(dict_2)

dict_2.update([("d", 80), ("'e", 6)]) # CHHCOK KOPTEKEH
print(dict_2)

dict_2.update([["a", "str"], ["i", "t"]]) # CHHMCOK CIIUCKIB
print(dict_2)

PesynbTaToM 3amycKy AaHOTO KOy Oye:

{a:1,'v" 2,'d: 4,'c: 3}

{'b" 2,'c: 10, 'a": 1, 'd": 20}

{'e: 6,'b": 2,'c": 10, 'a": 1, 'd": 80}

{'e 6,'b": 2,'c 10, a" 'str', 'd": 80, i": 't'}

MosxHa BukKopucTOBYBatH (pyHKIir0 update() mobd ckomiroBaTh

KJIFOY1 1 3HAUYEHHS 3 OJHOI'O CJIOBHUKA B 1HIIIH.

I dH Odzj dzdetizls | @zj o3

Bunanutn eneMeHT 31 CIOBHMKA MOKHA 32 JOIOMOTIOIO

iHCTpYKIIii del

dict 2 ={"a": 1, "b": 2}
print(dict_2)

del dict_2 ["b"] # Bugansemo enemeHT 3 kirodem "b"
print(dict_2)

Otpumaemo:

{"a": 1,"b": 2}
{'a": 1}

[Ilo6 BupmamuTH BCl KIIOYl 1 3HAYCHHS 31 CIIOBHHKA, CIIIJ

BUKOpHCTOBYBaTH (yHKIif0o clear() abo mpocTo TPHBIACHUTH
MOPOKHIN CJIOBHUK 3aJaHOMY IMEHI:
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dict 2={"a": 1, "b": 2}
dict_2.clear() # BupganseMo BCi €IEMEHTH

print(dict_2)

Otpumaemo:

U

CkopucraBmuch (pyHkiiero keys() MokHa OTpUMaTH BCi KITHOYi
CJIOBHHUKA.

dict 2 ={"a": 1, "b": 2}
print(dict_2)

print(dict_2.keys())
print(list(dict_2.keys()))

Pe3ynbTaToM 3amycKy AaHOTO Koay Oye:

{'a:1,'b: 2}
dict_keys(['a', 'b'])
[, 0]

[Ilo6 oTpumaTu BCi 3HAYCHHS CIIOBHMKA, BHUKOPHUCTOBYETHCS
dyskiis values()

dict 2 = {"a": 1, "b": 2}

print(dict_2)
print(dict_2.values())
print(list(dict_2. values ()))

Pe3ynbTaToM 3amycKy JaHOTO KOy Oyie:

{'b" 2,'a". 1}
dict_values([2, 1])
[2,1]

[[lo6 oTpumaTh BCl mapu 'KIHOY — 3HAYEHHS' 13 CJIOBHHKA,
BUKOPHUCTOBY€EThCS (hyHKITisT items()

dict 2={"a": 1, "b": 2}
print(dict_2)
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print(dict_2.items())
print(list(dict_2.items()))

PesynbTaToM 3amycKy AaHOTO Koay Oye:

{'b" 2,'a": 1}
dict_items([('b', 2), (‘a', 1)])
[(D, 2), (&, 1)]

Ko>xHa napa OyJie MOBEpHEHA SIK KOPTEX.

1 OHOdzeey j dzder L O HBY BRSCSE
A LO HGftdisetss WEdSy'

YHUKHYTH IIbOT'0, MOXHA CKOpHucTaTHCs QyHKIieo CoOpy()

dict 2 ={"a" 1, "b": 2}

dict_copy =dict_2
dict_copy_2 = dict_2.copy()

print('dict_2', dict_2)
print('dict_copy', dict_copy)
print('dict_copy 2', dict_copy_2)

dict 2 ['c']=3

print('dict 2 micins 3min',dict 2)
print(‘dict_copy micns 3Mid', dict_copy)
print('dict _copy 2 micns 3miH', dict_copy 2)

Pe3ynbTaToM 3amycKy JaHOTO KOy Oyie:

dict 2 {a:1,'b": 2}

dict_copy {'a": 1, 'b": 2}

dict_copy 2 {a" 1,'b" 2}

dict 2 micms 3min {'a": 1,'c": 3, 'b'": 2}
dict copy micns 3min {'a": 1,'c": 3, 'b": 2}
dict copy 2 micns 3miH {'a': 1,'b": 2}

1 O HOdzdz" dzO Ctsdzf 6% Isj todzd 2
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Ak 1 y BUNIQJKY 31 CIIUCKAMU, SKIO MOTPIOHO BHECTH B CJIOBHUK
3MIHY, BOHa BI1J110’€ThCS 1A BCIX IMEH, SIKI MOCHJIAIOTHCS HA HBOTO.
[I1o6 ckomitoBaTH KJIFOYl 1 3HAYSHHS 3 OJHOIO CJIIOBHHMKA B IHIIIN 1
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— 3MiHHIM var int Hamaiite 3HadueHHs 10, var float — 3HaueHHs 8.4,
var_str— "No".

— 3MiHITh 3Ha4YE€HHS, 30€pEKEeHE B 3MIHHIM var int, 301IbLIKUBIIN HOTO
B 3.5 pasu, pe3ysbTaT 3B SKITh 31 3MIHHOIO big int.

— 3MIHITh 3HaYCHHS, 30epexeHne B 3MiHiM var float, 3MeHIIMBIIM HOTO
Ha OJMHUIIIO, PE3YJIbTAT 3B’ SIKITh 3 TI€T )K 3MIHHOIO.

— 3MiHITh 3HaueHHs 3MiHHOI var str Ha "NoNoYesYesYes". Ilpu
dbopMyBaHHI  HOBOTO  3HAYEHHS  BHUKOPHUCTOBYWTE  omeparii
KOHKaTeHallli (+) 1 HoBTOpeHHs psaka (*).

1 Odls Odedzr O &S s dzls ts 5 dz

=

SIk1 Tunm nanux BU 3HacTe? OMUIIITE 1X.
2. Un MoxHa mepeTBOpUTH apoOoBe umciao B 1ine? Iline B
apoboBe? Y SKMX BHIIaJKaX MOXKHA PSIJOK IIEPETBOPUTH B

YUCIO0?

3. Haenith mpukiagu omepariiid. s yoro nmpusHadeHa omneparris
MPUCBOEHHS?

4. ki icHYIOTh TIpaBWiIa 1 peKOMEHAAI 111 IMEHYBaHHS 3MIHHUX ?

5. HaBenith mipukiianu BUKOpPUCTAHHS (YHKIIH 0OpoOJIeHHS
CHUMBOJTIB.

6. ki (QyHKIT ICHYIOTH 171 YBEJICHHS 1 BUBEICHHS! CUMBOJIIB?

7. SIx oTpuMaTH HOBXKUHY psiaKa?

8. Mo Take kopTex?

9. Ilo Take CIOBHHK?

10.4x1 METOAU CHHCKIB BH 3HAeTe?
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tdrrwfof3aft rRf wyy w svstuvsvutr I [ [1u
3.1. [fdssdd Odkestdld yde M

OCHOBHUMHU aJATOPUTMIYHHMH CTPYKTYpaMU €. CIIiJyBaHHS,
PO3rally>KCHHS, LK.
- w0z HIz9 ©Odrda¥uay BUKOHYIOTBCS IIOCIIIJIOBHO OZHA
3a 1HIIOIO.

NG

Puc.3.1. Ilpuknag 610k-cxemu peanizarii JiHIHHOTO alTOPUTMY

- | 8L G Odzlzyajrdpdz¥, o MicTuTh X0ua 6 OIHY YMOBY B
pe3yJibTaTi MEepPeBipKU SIKOI MOKE BHKOHYBATHUCh PO3JIJICHHS Ha
JNeKIJIbKa mnapajelbHux Tidok. KokHa 3 TUIOK MOXE MICTHUTH
TaKO0XX PO3AIICHHS, MMOCIII0OBHI Jii a00 IUKIIH.
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Puc.3.2. [Ipuknan 6;10K-cxeMu peasnizaiii afropuTMy 3 po3rairy KeHHIM

A d § -educTpykinii 1110 BUKOHYIOTH OJIHY 1 Ty K TOCJIJIOBHICTh
T TIOKHM JIi€ 3a/laHa YMOBA.

v
eel el
(:o;’”t_o
’.‘me\l
\ 4
¢ h*t oh
. < * U!dB,ln'gdt
\ 4
roT  "elY ]
c*h*a(t hw ﬁ
C_’?
I
+—
a 0

Puc.3.3. ITpukinazn 6;10K-cXxemMu peatizaliii HUKJIIYHOTO aJilfTOPUTMY (@ — ITUKII 3
epeyMOBOIO, O — IUKJI 3 JITYUITLHUKOM)
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32 (jOd& LOYy' v Odkesttdlsd o L tot

Xia1 BUKOHAHHSI MPOrpaMu MOKEe OyTH JIIHIMHUM, TOOTO TakuM,
KOJIM BUPa3H BUKOHYIOTHCS, TTOUYMHAIOYU 3 TEPIIOro 1 3aKiHUYIOUH
OCTaHHIM, IO TOPSJIKY, HE MPOMYCKAIOUU KOJHOTO PsiaKa Koay. Aje
yacrime OyBae 30BCIM HE Tak. IIpy BHKOHaHHI IPOrPaMHOr0 KOy
JesIK1 1oro AUISTHKA MOXYTh OYTH MPOMYIIEHI.

[Ipunyctrmo, B pealbHOMY KUTTI JIIOJAMHA KUBE 3a PO3KIATOM
(MOXXHa cKa3aTu, po3Kiaj — 1€ CBOEPIIHUM "TiporpamMHuil koa", sKui
ciig BukoHatH). Y ii po3kiaanai o 18.00 cToite moxia B 6aceitH. OmHak
JIOAWHI HagXoauTh 1HGOpMaIllisg, mo OaceiiH He mpairoe. I{imkom
JIOT1YHO CKACyBaTU CBOE 3aHATTS 3 IJIaBaHHA. TOOTO OJHIEIO 3 YMOB
BiJIBIAyBaHHs 0aceilHy MOBUHHO OyTH MOro (DYHKIIIOHYBaHHS, 1HAKIIIE
MOBMHHI BUKOHYBATHCS 1HIII Aii.

Cxoa HeMHIWHICTD JI1i MOXe OyTH 1 B KOMIT FOTEpPHIM Iporpami.
YacTrHa KOy NOBUHHA BUKOHYBATHUCS JIMIIE MPU MEBHOMY 3HAYEHHI
KOHKpeTHOi ymoBH. Haitnpoctimoto B Python ans  onwmcy
PO3Taly ) KyI0Uuoi CTPYKTYpH, A€ il BUKOHYIOTHCS JIMIIE y BHUIAJKY
ICTUHHOCT1 YMOBH, € TaKa KOHCTPYKII1:

[{r0 KOHCTPYKIIIIO HA OJIOK-CXEeMi MOKHA 300pa3UTH:

e@_i

'

Puc.3.4. brok-cxema peanizarii KOHCTpyKIii if

[lepmmm tine wmrouoBe cioBo If (amrn. "Skmo"); 3a HUM —
JOTIYHUNA BUpA3; MOTIM JBOKpAINKa, 10 MO3HA4Ya€ KiHEllb 3aroJioBKa
omepaTopa, a micisa Hei — OyJb-sgKa MOCIIOBHICTh BUpa3iB ad0 Tijlo
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YMOBHOI'O OriepaTopa, sike OyJie BUKOHYBAaTHCS B pa3i, SKIIO yMOBa B
3arojI0BKY OIepaTtopa iCTUHHA.

X=2
if x> 0:

print("x — nomatue")
if x <O:

print("x — Bix’emHue")

Pe3ynbTaToM 3amycKy JaHOTO KOy OyJie:

X — DOaTHE

1. IlpuBnacHuIM 3Ha4eHHS 2 3MIHHIHN X.

2. 3poOuan yMOBHE IMOPIBHSHHS 3a JOIMOMOIOI0 omepartopis if,
BUKOHYIOUH Pi3HI ()parMEeHTH KOy B 3aJICKHOCTI BiJl 3HAYEHb 3MIHHOI
X.

3. Buknukanu ¢yHkiiro print(), mo0 BUBECTH TEKCT HAa EKpaH.

Psanxku if B Python € omeparopamu, siki HepeBipsAlOTh, YU €
3Ha4YCHHA BUpa3y (B JaHOMY BHUIIAJIKy 3MiHHA X) piBHUM [rue

print() — me BOymoBana B Python ¢yHKIA a8 BUBEACHHS
iH(dopmanii. BOynoBani ¢yukiii Python — 1e iMeHoBani gparmMeHTH
KOJTy, SIKI BAUKOHYIOTb I€BH1 Oomeparii.

Koxen psamoxk print() BimokpemieHud  mpoOimamMu  mmix
BIJIMIOBITHOIO TIEPEBIPKOIO.

VY OuIpIIOCTI MOB HpOrpamMyBaHHS CHUMBOJM HaueOTO (irypHUX
nyxok ({i}) abo kirodoBi ciioBa begini endsacTocoByeThCs ISt TOTO,
o0 po30UTH KOJ Ha PO3ALIU. Y IIMX MOBaxX XOpPOIIUM TOHOM €
BUKOPUCTAHHS BIIOUTTS MpoOUIaMH, 100 3pOOUTU MpOTrpamMy OUIbII
3pO3yMUIOK0 JIJIsi ceOe Ta IHIIMX. [CHYIOTh HaBiTh IHCTPYMEHTH, SIKI
JIOTIOMOKYTh KpacUBO BUOYIYBAaTH KOJ.

I'Bimo Ba" Pocym mipu po3po6iii Python BupimuBs, o BUIIICHHS
npobOinamu OyJe AOCUTh, OO0 3aJaTh CTPYKTYypy Hporpamu i
YHUKHYTH YBEJCHHS NyKOK. Python BiIpi3HS€TbCA BiJ 1HIIUX MOB
TUM, 110 IPOOITM B HBOMY BUKOPHUCTOBYIOTHCA JJISl TOTO, 1100 3a1aTH
CTPYKTYpY MPOrpaMu.

Sk mpaBuiio, BUKOPUCTOBYIOTh YOTUPU MPOOUIN ISl TOTO, 1100
BUJIUIMTH KOXEH MIIPO3]ILUI, XOUa MOXKHA BUKOPUCTOBYBATU OYJIb-SIKY
KUIBKICTh MpoO1niB, Python dyekae, mo BcepenuHi OAHOTO PO3ALTY
oyne 3aCTOCOBYBATHUCS OJIHAKOBa KUIBKICTh poO1TiB.
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PexomenmoBanuii  cruas —  PEP-8  (http://bit.ly/pep-8) -
BUKOPUCTOBYBaTH  4oTUpu  mnpobinu. He  pekomeHayeTbes
3aCTOCOBYBATH TAOYJISAIII0 a00 MOEHAHHS Ta0yIsALii 1 mpoOiliB — 11e
3aBakae MiAPaxOBYBaTH BIACTYIIH.

3 orsAay Ha Iie, B KOHCTPYKII If ko, KUl BUKOHYETHCS TIpH
ICTUHHOCTI YMOBH, IIOBHHEH OOOB’S3KOBO MAaTH BIJICTYIl BIPaBoO.
Pemira kony (OCHOBHA Iporpama) MOBUHEH MaTH TOM K€ BIJCTYI, 1110
i ciogo if.

3ycrpivyaerbes 1 OUTbI ckiaagaHa (opma posramyxeHHs: if-else
Sxmo ymoBa npu iHCTPYKIIii if € XMOHOI0, TO BUKOHYETHCS OJI0K KOy
npu iHCTpyKIii else

Pt lqrwyre_vf 1 ¢:

1] wnJuweaovs? IR ) wl 1
else:

l e wrJliyweuv? TRt ¢ wl

[{r0 KOHCTPYKIIIIO HA OJIOK-CXEMi MOKHA 300pa3UTH:

4
e //\\ £
\/ —l

\ 4

v

Puc.3.5. brok-cxema peanizaiii koHCTpyKIii if-else

[Ipamtoe 1 KOHCTPYKIliA HAcTymHUM 4YuHOM. Crmoyarky
MEepEBIPSETHCS TIepIlia YMOBa 1, SIKIIO BOHA 1CTUHHA, TO BUKOHYETHCS
nepiia MmociaiJOBHICTh BUpa3iB. SIKIIO yMOBa HE BHUKOHYETHCS MOTIK
BUKOHAHHS IEPEXO0IUTh 10 PAAKA, IKH He micis else

110



e
/ . .
?.()): int(input("Beeith x= // JL jgggx /
if x > 0: / y
y=x**0.5 + -
else: v Il
y=X**2 -
print("y =", ) V= y=x
OTtpumaemMo: | e '
/o /
Bsenite x=9 /A dejnjdez /
_ / Iz
y=3.0 /
4 #\
. ® dgy )

Puc.3.6. [Ipuknan 6;10k-cxemu peanizamii
KOoHCTpyKii if-else

bz sjtedzOlsdods ¢' &Cd ftesctcOdid

Jlorika mporpamMu 110 BUKOHYETHCSI MOK€ OYTH CKJIQJHIIION, HIK
BHUOIp OJIHIET 3 JBOX TUJIOK.

YmoBHuii onepatop if Mae posmmpenuit ¢popmar, mo 103BOIISIE
NEPEBIPATU KUJIbKA HE3aJEeKHUX OJHA BIJI OAHOI YMOB 1 BUKOHYBAaTHU
OJMH 3 OJIOKIB, TIOCTaBJICHUX Yy BIJMOBIAHICTh 3 UMM yMOBaMu. Y
3araJbHOMY BUIJISIZII OTIEpaTOpP BUTIISIAE TaK:

P ffdawyreo_vff1¢_1:

J e wrJlqyweauv? TR Oy wl 1
el i f [ fJqwypry¢o_vovf [l 2
JJuofur {11y weauv? TR GY) wl 2
el i f [ Jqwyyry¢o¢_vovf[1¢ 3

1 wrJlqyweuv? IR O wl 3
else:

1 wrJlqyweauv? _JTRT O wl N
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[{ro KOHCTPYKIIIFO Ha OJIOK-CXeM1 MOKHA 300pa3UuTH:

v

Puc.3.7. biiok-cxema peaiizamii konctpykuii if-elif-else

[Ipamroe 111  KOHCTPYKIS HAcTymHUM 4YuHOM. Crouatky
NepeBIPSAETHCS TIepIia YMOBA 1, SIKIIO BOHA ICTUHHA, TO BUKOHYETHCS
nepiia MOCHIIOBHICTh BupasziB. [licas 1p0ro mMOTIK BUKOHAHHSA
NEePEXOAUTh 10 PSIAKY, AKAW HJe MIiCash YMOBHOTO omeparopa (To0To
3a mociigoBHicTio BupasziB N). fAkmo nepma ymosa piHa False to
nepeBipsieThes Apyra ymoBa (HactymHa micis elif), 1 B pasi ioro
ICTUHHOCTI BUKOHYETBHCA MOCIIJOBHICTh 2, a TOTIM 3HOBY IMOTIK
BUKOHAHHS MEPEXOUTh 10 PSAAKA, HACTYITHOTO 3a ONEPaTOPOM YMOBH.
AHaJoriyHO TIepeBipsIFOTHCA BCi iHI yMOBH. Jlo rimku mporpamu else
MOTIK BUKOHAHHS JOXOJWTh TUIBKM B TOMY BHITQJIKy, SIKIIO HE
BUKOHY€ETHCS JKOJTHA 3 YMOB.

KitouoBe cnoBo elif moxomute Bim anrm. "Else if' — "inakmre
akuo'’. ToOTo yMOBa, sika CIiJIy€ MIiCJsl HbOTO MEPEBIPAETHCS TUIbKU
TOJ1, KOJIU BC1 IOTIEPEIHI YMOBH XHOHI.

if not True:
print("1")

elif not (1+1==3):
print("2")

else:
print(*3")
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Pe3ynbTaToM 3amycKy JaHOTO KOy OyJie:

3

I 14 60omssts

B mnpoueci poOOTH Haja MpOrpamoro CIiJi HaMmaraTucs Micis
KOXKHO1 3MIHM MaTH TMpaloudy MOporpamy, aje 1HOAl HE 3aBXKIu
Bi/Ipa3dy BIJIOMO, IO HEOOXiAHO BUKOHATH SKIIO yMOBa MpuiimMae
ICTHHHE 3HAYCHHS, a 10 B MPOTHWICKHOMY BHUManky. B Python
THCTPYKIIIi 3 pO3raigy’KeHHSIM, a00 LUK, a00 (YHKII 3 TOPOKHIM
TUJIOM 3a00pOHEH1, TOMY B SIKOCTI Tijla BUKOPUCTOBYETHCS ' TIOPOKHIM
omeparop’ pass

[IpunycTuMo, 110 3alJIAHOBAHO BHUKOPUCTAaHHS YMOBHOTO
oreparopa 3 JIeKUIbKOMa YMOBaMH, ajié BCTUTHYTO HAIUCATH TLTbKU
OJIMH 3 OJIOKIB YMOBHOTO omnepaTopa. [Ipu 11boMy 1mocrae muTaHHs, K
11 HaJIaroAWTH, SKIIO MPOrpaMa HE BUKOHYETHCS YEpPE3 CUHTAKCUYHY
MTOMUJIKY.

if not True:
print("1")

elif not (1+1==3):

elif not (1+1==4):

elif not (1+1==5):

bioku nns BUMankiB, Kojdd 3HadeHHS not (1+1==3), not
(1+1==4), not (1+1==5), me He HamucaHl, TOMY [porpama He
BUKOHY€ThbCsl uepe3 moMuiky SyntaxError: expected an indented
block.

KitouoBe c€ii0BO PAaSS MOXKHA BCTAaBUTHM Ha MICILE BIJCYTHBOTO
0JIOKY:

if not True:
print("1")

elif not (1+1==3):
pass

elif not (1+1==4):
pass

elif not (1+1==5):
pass
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33. 1 40O0dz LOYy' v yd<dz ydzdn

VY peanbHOMY KUTTI MU TJOCUTh YaCTO 3yCTPIUaEMOCH 3 IIUKIJIAMH,
Y KOMIT'IOTEpHUX Mporpamax Mopsij 3 IHCTPYKIISIMUA PO3Taly>KEHHS
(To0T0 BMOOpPOM MNUIAXY Jii) TaKOX ICHYIOTh IHCTPYKIIII ITUKIIIB
(moBTOpeHHs Ail). kO 1HCTPYKIN UKy HE 1CHYBajo, JAOBEIOCs O
O0arato pasiB BCTaBJIATH B MpOrpamMy OJWH 1 TOM K€ KOJ IOCIHLIb
CTIJIbKU pa3, CKUIBKU TMOTPIOHO BUKOHATH OJIHAKOBY IOCJiJOBHICTh
.
A d € dzdue iHCTpyKIi, SIKI BUKOHYIOTH OAHY W Ty X camy
MOCIJIOBHICTh i, MOKH Ji€ 3a/1aHa yMOBA.
KoxxeH HUKIIYHUN omepaTop Mae TUI0 LUKy — SKUUCH OJIOK
KONy, SIKMM IHTepopeTaTop OyAe TMOBTOPIOBAaTH MOKH YyMOBa
MOBTOPEHHS IUKITY OyJle 3JIMIIATUCS ICTUHHOIO.
B nporpaMmyBaHH1 pO3pi3HAIOTh TaKl BUIU ITUKITIB:
- Tlukn 3 mepeayMOBOIO — BUKOHYE JIii OKHM YMOBA € ICTUHHOIO
(while).

- Ilukn 3 micisyMOBOIO — CIOYaTKY BUKOHYIOTHCS KOMaH]IU, a
MOTIM nepeBipseThcs yMoBa (do...while).

- Ilukn 3 TYUIBHUKOM — BUKOHYETBHCA 3a/IaHy KUIBKICTh pasiB
(for).

- CyMiCHUM ITUKJI — BUKOHYE KOMaHIU JJIsi KOKHOTO €JIEMEHTY
13 3a71aHOr0 HAOopy 3HaveHsb (for...which).

B Python npucytHi nume muki 3 nepeayMoBoto (while) ta nuxn
for, 110 moeHye B cOO1 1Ba BUAM — LMK 3 JIYUIBHUKOM Ta CYMICHUM
11170:9)

[fJtOBt ydqsédazz whil e

VYHIBepCcaIbHUM OPTraHi3aTOpOM IMKIYy B MOBI MpOrpamyBaHHS
Python e xouctpykmiss while [5, 6, 7, 8, 9, 11]. CnoBo "while" 3
aHTJIINCHKOT MOBU NEpEKIIAa€Thes K "moku" ("MOKHU JIOTTYHUM BUpaA3
NIOBEpTa€E ICTHHY, BUKOHYBaTH TieBHI onepaitii"). Koncrpykmiro while
Ha MoB1 Python Mo)kHa onucaTi HACTYITHOIO CXEMOIO:

e uv[ ]
R S

I V) ]
swf [ A |
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Jly’ke CXOKe Ha OIepaToOp YMOBH — TUILKHM TYT BUKOPHUCTOBYETHCS
inmre kirodose ciaoo: While (anrm. "Tloku™).

JlaHy KOHCTPYKIIIO SIK IPaBHJIO BUKOPHUCTOBYIOTH IIPU ITOBTOPI
YBEACHHS JaHUX KOPHUCTYyBadeM, IOKH HE OyJe OTPHMMAaHO KOPEKTHE
3HAYCHHS:

correct_choice = False
while not correct_choice:
choice = input("Bsenits uncio 1 a6o 2:")

if choice =="1" or choice =="2":
correct_choice = True
else:

print ("He nmpaBuibHO BBEIEHO YHMCIIO, TOBTOPITH BBEACHS")

PesynbTaToM 3amycKy AaHOTO KOy Oye:

BBenits uncno 1 ado 2:3

He mpaBuiabHO BBEICHO YHCIIO, IOBTOPITH BBEICHS.
Beenits yncio 1 a6o 2:4

He nmpaBuibpHO BBEJICHO YHCIIO, TIOBTOPITH BBEICHS
BBenits uncio 1 ab6o 2:1

>>>

1. BuzHaummu JoriuHy 3MiHHY COrrect choice npucBoiBmm i
3HaueHHs False

2. Omeparop mMKIy TmepeBipse ymoBy Not correct_choice
3anepeyeHHs False — ictuna. Tomy mno4YMHaeThCs BUKOHAHHS TLlIa
IIUKJTy: BUBOAUTHCS 3ampoiieHus "Enter your toice, please (1 or 2):"
1 OUIKY€ThCS YBEJICHHS KOPUCTYBAaya.

3. Ilicnms wHatuckanHa kiaasiml Enter BBexeHe 3Ha4YeHHSI
MOPIBHIOETHCS 3 psaakamu 1" 1 "2", 1 K110 BOHO JOPIBHIOE OJHIN 3
IIUX 3HAa4eHb, TO 3MiHHIA COrfeCt ChOICemnpHuCBOIOETHCS 3HAYCHHS
True B iHmomMy BUMNaAKy MporpamMa BUBOJWTH IMOBITOMJICHHS ™| J

ftcOoddz! dzs 99 jHJ s yYyYmazs, ftsolsste’' Is

4. Onepatop UMKy 3HOBY IEpPEBIpPsi€ YMOBY 1 SIKIIO BOHA SIK 1
paHillie iCTUHHA, TO TUIO LUKy MOBTOPIOETHCS 3HOBY, 1HAKIIE MOTIK
BUKOHAHHS MEPEXOJUTh O HACTYIMHOTO OMepaTopy, 1 IHTepHpeTaTop
BUXOJUTh 3 IMKJIY 1 BHUKOHAaHHS MPOTPpaMU MPUINUHIETHCS a0o
BUKOHYIOTBCS [IIi 1110 MPOMHUCAH] 1103a TIJIOM ITUKITY.
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[Ile onauH BaplaHT BUKOPHUCTAHHS oOMepaTopa MUKIY —
oOuucaeHHs GopMyIT 13 3SMIHHUM MapaMETPOM.

N p E ¢

B naHoMy BUTIQJIKy, TapaMeTPOM, IO 3MIHIOIOTHCS € |, IPUIOMY |
MOCIIIOBHO MpUMae 3HAYCHHS B Jiana3oHi Big 1 o N,

3a jmomomororo oneparopa Iukiy While pimenns Oyae BUTIISIaTH
TakK:

= int(input("Bseaits n: "))
sum=0
i=1
while i <=n:
sum += i**3
i+=1
print (sum =", sum)

PesynbTaToM 3amycKy AaHOTO KOy Oye:

BBeniths n: 5
sum = 225

1. HeoOXiHO BBECTH N — TpaHUYHE 3HAYCHHS |.

2. Inimiamizanist 3MiHHOI SUM— B Hiil OyJie 30epiraTucs pe3ybTar,
noyarkoBe 3HaueHHs — 0.

3. Imimiamizamis 3MiHHOI * (JIYWJIBHMKA 1) — 3a YMOBOIO,
NOYaTKOBE 3Ha4YeHHS — 1.

4. [TounHAETHCSI IUKII, TKAHA BUKOHYETHCS, TIOKH | <= N,

5.V Tinl uMkiay B 3MiHHY SUM3anuCcy€eTbesl CyMa 3HaY€HHS 3 1€l
3MiHHOI, OTPHMAaHOiI Ha TONMEPEAHHOMY KpOIli, 1 3HAa4YeHHS |,
M1THECEHO1 B KYO.

6. JliYMITBHHUKY | TPUCBOIOETHCS HACTYITHE 3HAYCHHS.

7. Ilicns 3aBeplICHHsS LMKIY BHUBOJIWUTHCS 3HAYEHHS SUM micis
BUKOHAHHS OCTAHHBOT'O KPOKY.

HactynHe 3Ha4YeHHs JIYUJIBHUKA OTPUMYIOTH JOAABaHHSM O
JOr0 MOTOYHOrO 3HAYEHHS KPOKY LUKIY (B JAHOMY BHIIAJIKy KpOK
HHKHy nopiBHioe 1). Kpok 1ukiy mpu HEOOXiZHOCTI Moxke OyTu
BII’EMHHUM, 1 HaBiTh JpoO0oBUM. KpiM TOro, KpoK IHUKIYy MOXE
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3MIHIOBATHUCSl HAa KOXHIN iTepailii (TOOTO MpU KOKHOMY MOBTOPEHHI
TiJ1a IUKITY ).

14 MC " dzyd dzdz’ yd ¢ dzd
[HOMI MO’KHa 3ITKHYJIUCA 3 MpOOJEMOI0 HECKIHYEHHOTO

MOBTOPEHHS OJIOKY KOJy, 1[0 BHUHUKAE, HANPUKIAL, Yepe3
CEMaHTUYHY TOMUJIKY B ITPOTpaMi:

i=0
while i < 10:
print (i)
Takuii nuki1 Oyie BUKOHYBAaTUCSA HECKIHUEHHO, TOMY III0 YMOBA |
<10 3aBxau Oyde ICTHHHOIO, aJyKe€ 3HAYEHHS 3MIHHOI | He

3MIHIOETBCS: Taka TIporpama OyJae BHUBOAUTH  HECKIHUCHHY
MOCJIJOBHICTh HYJIIB.

VY nukiiB Hemae oOMEXEHHS KUTBKOCTI MOBTOPEHb TLIA IUKITY,
TOMy TIporpamMa 3 HECKIHYEHHUM IIUKJIOM Oyjae IpalioBaTu
OesnepepBHO, TMOKKM He Oyae 3poOJIeHO aBapiiiHOT 3yNMUHKHU
HaTHCKaHHAM KoMOiHarii kiasim Ctrl+C, He 3ynmuHUMO BIAMOBIAHUN
npoiiec 3acobaMu orepauiiHoi cUcTeMHU, a00 He OyayTh BUYepHaHi
JOCTYIHI pecypcy KoMIT'toTepa (Hampukiag, MOXXe OyTH JOCITHYTO
MaKCUMaJIbHO JOMYCTUMOI KUIBKOCTI BIAKPUTHUX (aWIIiB), YU HE
BUHUKHE  BHUHSATOK. Y  TakuxX  CHUTyallisiX  KaXyTh, IO
nporpama 3aruKInIacs.

3HAWTHU 3allMKJIEHHA B Mporpami 1HOJ1 OyBa€ HE TaK-TO MPOCTO,
ajpke B peallbHUX IMporpamax 3a3BUYail BUKOPUCTOBYETHCS 0Oarato
IIUKJIIB, KOKEH 3 SIKUX MOTEHIIIHHO MOKE€ BUKOHYBATHUCSI HECKIHUEHHO.

[Ipote, BIACYTHICTH OOMEXEHHS Ha KUIBKICTh MOBTOPIB Tijia
IIUKJTY Ja€ HOB1 MOXJIMBOCTI. baraTo mporpam mpeacTaBisitoTh cO0010
IMKJ, B TUIl SIKOTO MPOBOJMTHCA BIACTEXKEHHS Ta OOpOOJIEHHS [iif
KOpPUCTYBayiB ab0 3aMUTIB 3 1HIIUX MPOrPAaMHUX 1 aBTOMATU30BaHUX
cucteM. [Ipu boMy Taki MporpamMu MOXKyTh MpaItoBaTH 0€3 nepedoiB
JTy>K€ TPUBAJIl TEPMiHU, 1HOJII POKaAMHU.

Hukau — 1me ayXe NOTYyXKHMH 3acid peanizailii, ajie BOHU
BUMAararoTh JACSKOI1 yBaXKHOCTI.

SAkmo HeoOX1aHO, IOO0 IMKJI BUKOHYBABCA JO THUX IIIp, MOKH
IIOCh HE CTaHEThCS, aje TOYHO HE BIJIOMO, KOJIM IS MOIsI TPAUThCS,
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MOJKHA CKOPHUCTATHCS HECKIHYCHHHM  I[MKJIOM, IO  MICTHUTh
oreparop break

i=1

while True:
if i >5:
break # IlepepruBaeMo ITUKII
print (i)
1+=1

PesynbTatoM 3amycKy AaHOTO KOy Oye:

~ wpNBE

5

1. BuBegemo 5 yucen mounHarouu 3 1. 3MiHHIN ° NPHUBIIACHEHO
no4yaTKoBe 3Ha4YeHHs 1.

2. HaitnpocTimowo yMOBOIW [IJIi HECKIHUCHHOTO IUKIY €
3HaueHHs True.

3. BukoHyeTbcs TiepeBipka 3HAYCHHS 3MIHHOT * 31 3HAYCHHSIM 5.
Akmo BOHO cHiBMajgae abo € OUIbIINM, TO BUKOHYETHCS OMEpaTop
breakio nepeprBae BUKOHAHHS ITHKITY.

4. BUBOIUTHCS Ha €KpaH 3HAYCHHS 4Kcia (BUKOHYETHCS SKILO HE
crpairoBaB oneparop break).

5. 301IBIIy€eThCS 3HAYCHHS 3MiHHOT * Ha 1

[HOA1 MOTPIOHO HE MEepepUBATU BECh LMK, a JIUIIE MPOIMYCTUTH
1o sIKiich MpUYUHI OAHY iteparito. Continue Ko3BoJse TIEpeuTH 110
HACTYIHOI ITepallii HUKIY J0 3aBEPIIyIOYM BUKOHAHHS BCiX BUpPa3iB
BCEPEIMHI ITUKIY.

PosrnsHeMo mpuKIaa: BHUBOIATHCS Ha €KpaH Il 4YHCia B
nianasoni Big 1 mo 10, kpim uucen 3, 4, 5.

=0

while i1<=10:
+=1
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If 3<=i<=5:
continue
print(i)

PesynbTaToM 3amycKy AaHOTO KOay OyJe:

coOJNOoO NP

9
10
11

bzt sjtedzOlsdodz® ¢' &C O el se

Moga Python n03Bosi€e BUKOPHUCTOBYBATH PO3IIMPEHUN BapiaHT
ornepaTopa UKIY:
whil e o[ [
swf [ _ARS
else:
¢fJPurt1ouvRrRIVO_Jwfsd_ARs[ U
[Ioku BUKOHY€ETHCSI yMOBa IMOBTOPEHHS Tila LHKIY, ONEPaTOp
while mpaittoe Tak camo, sIK i B 3BHUaifHOMY BapiaHTi, ajie K TLTbKH
yMOBa TIOBTOPEHHsSI TIepecTa€ BUKOHYBATHUCS, TOTIK BHUKOHAHHS
HaAIPABJISIETBCSI TIO0 aJbTEPHATHBHIN Timmi else — tak camo, gk B
yYMOBHOMY oreparopi if, BOHa BHKOHAE€ThCSI BChOTO OJIMH Pa3s.
=0
while i < 3:
print (i)
i+=1
else:
print ("KiHeIb HUKITY")

IFo_YfJluvftrivCc_ARsS
J v

Pe3ynbTaToM 3amycKy IaHOTO KOy Oyie:

0
1
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2
KiHeIlb IUKITY

AdGCdz for

B Python iteparopu 4acTo BUKOPUCTOBYIOTHCSI OCKUIBKA BOHH

J03BOJISIIOTH MPOXOJAUTH CTPYKTYPHU JaHUX, HE 3HAIOUM, HACKUIBKH IIi
CTPYKTYpU BEJIMKI 1 SK peanizoBaHl. MOXIMBO MOPOUTH IO
MOCIJOBHOCTI TAKUM YHMHOM:

numbers = [1, 2, 3, 4, 5]
i=0

while i <=len(numbers)-1.:
print(numbers[i])
i+=1

Pe3ynbTaToM 3amycKy AaHOro Koay Oyze:

ok~ wpN -

OpHak icHye OuUTbII XapakTepHuil miis Python criociO BupimeHHs

ObOT'O 3aBAaHHA.

for element in numbers:
print(element)

Pe3ynbTaToM 3amycKy JaHOTO KOy Oyie:

ok~ wN -

Cnoucky momiObHI 10 humberse ogauMHu 3 iTepalliiHuX 00’ €KTIB B
ni0HI 1 it par

Python mnopsa 3 psakamu, KopTekamH, CIOBHHKAMH Ta JACSIKHMHU
IHIIIAMH eJIEMEHTaAMU.

120




ITepariiini 00’€xkTH — 1€ TI, BMICT SIKMX MOXXHa IepeOpatu B
UK. [TepyBaHHS MO KOPTEXY a00 CIUCKY MOBEPTAE OJUH €IIEMEHT
3a pa3. [TepyBaHHs 10 PAIKY MOBEPTAE OJMH CUMBOJI 32 Pa3:

word = 'cat’
for letter in word:
print(letter)

PesynbTaToM 3amycKy AaHOTO KOay Oye:

C
a
t

[Muxkn for po3Bomsie mepeOMpaTH BCi  CIEMEHTH BKa3aHOi
MOCIJOBHOCT1 (CIMCOK, KOPTEX, psAnok). Lukn cmopaigroe piBHO
CTIJIbKU Pa3iB, CKIJILKHM €JIEMEHTIB 3HAXOAUTHCS B TTOCIJOBHOCTI.

¢ 1 n 1 [faf wrfl1wauv
|

IM’s1 3MIHHOI B SIKy Ha KOKHOMY KpOLll OyJie pO3MIIIEHO €JIEMEHT
MOCIJJOBHOCT1 OOUPAETHCS JOBUIBHO.

Omnepatopu breakTa continuemnpaifooTs Tak caMo K i B ITUKIII
while. brmox else no3Bonse mepeBiputn uym BukoOHaBcs MK for
TIOBHICTIO SKIIO KJIFOYOBE CJIoBO breakne Oyino BukinkaHe, To Oyje
BUKOHaHUH 010K €else.lle kopucHO, SKIIO MOTPIOHO MEPEKOHATHCS B
TOMY, IIIO TOMEPEIHIN MK BUKOHABCS MOBHICTIO, 3aMICTh TOTO 1100
paHo TepepBaTHUCS:

numbers = []
for number in numbers:
print('Lle¥t ciucok mMae Aeskuii eneMeHT', number)
break
else:
# BicyTHICTb EpEepUBaHHS 03HAYAE, 1110 €JIEMEHT B1ICYTHIM

rint('EsxemeHTiB HEMAE B CIIMCKY, Y4 HE Tak?'
b

Pe3ynbTaToM 3amycKy AaHOTO KOay Oye:

'EneMeHTiB HEMa€ B CIUCKY, YU HE Tak?'
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B nukiiax BUKOpUCTaHHS OJIOKY €lSeMoke 31aTHCS HEJTOT1UHHM.
MokHa pO3MIISIIATH UK SK MOIIYK YOroch, B TAKOMY BUIJKY else
OyJle BUKJIMKATHCS, SIKIIIO HIYOTO HE OyJI0 3HAIEHO.

wisjtczo Odzdzg? L O ¢ dz S s3BO ff sMmdz' Hiso

WkdeCy" ' zip()

[[lo6 mnapanenbHO ITEpyBaTUCS 3a KUIbKOMa IIOCIIJOBHOCTIM
OJTHOYACHO MOKHA BUKOpHCTaTH (DyHKIIiI0 ZIP():

days = ['Monday', 'Tuesday’, 'Wednesday']

fruits = ['banana’, 'orange']

drinks = ['coffee’, 'tea’, 'beer']

for day, fruit, drink in zip(days, fruits, drinks):
print(day, ': drink", drink, "eat", fruit)

PesynbTraToM 3amycKy AaHOTO KOy Oye:

Monday : drink coffee eat banana
Tuesday : drink tea eat orange

®yukiis zip() npunuHIE CBOIO POOOTY, KOJIHM BHKOHYETHCS
HaWKOPOTIIA TOCHIAOBHICTh. OnuH 31 cnuckiB (fruits) BusIBUBCS
KOPOTIIMM 3a IHIII, TOMY pe3yJbTaT OyJO BHUBEICHO JIMILIE MIJIs
TIBOX €JIEMEHTIB.

®Oyukiis  zip() — itepaTrop, SKUH TIOBEpTAaE KOPTEXKi, IO
CKJIaJIalOThCS 3 BIJMOBIIHUX €JIEMEHTIB apryMEHTIB-TIOCI1IOBHOCTEH.

] Jdgj Oy v ydmhztseada §mdz' HESO

WedSy" ' range()

®dyukiis range() moBeprae IMOCTITOBHICTH YHCEIT B 3aJaHOMY
miama3oHi  0e3 HEOOXITHOCTI CTBOpPIOBaTH 1 30epiraTé BEIUKY
CTPYKTYpPY AaHUX Ha 3pa30K CIHCKY a00 KOPTEXKY.

[le mo3BOJIsIE CTBOPIOBATH BEJIMKI Jlama3oHU, HE BUKOPHUCTABIIHU
BCIO 1aM’SITh KOMIT 10Tepa 1 He 001pBABIIM BUKOHAHHS TPOTPAMHU.

range (start, end, step)
Skmo onmyctuth 3HadyeHHsa Start giamazon mouyHeTbes 3 0.

Heo0OxixHor0 € nuire 3Ha4eHds end 1o Bu3Hayae OCTaHHE 3HAUYEHHS,
gKe OyJe CTBOPEHO NpsSMO Iieped 3YyNUHKOKW (yHKII. 3HaueHHS
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step MO 3aMOBYYBAHHIO JOpiBHIOE 1, ajge MOKHA 3MIHMTH HOIO
na-1[5-13].

Skmo npocto BHKIMKATH (yHKIO range() To pe3yibrary He
OyJe oTpuMaHo.

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

Sk 1 zip (), dyskmis range ()moBeptae iTepariiinuii 00’ €KT, TOMY
HOTPIOHO MPOMTH 3a 3HAYCHHSMH 32 JIOITOMOT0I0 KOHCTPYKIIii for ... in
a00 mepeTBOPUTH 00’ €KT B TTOCIIIOBHICTh (CITUCOK, KOPTEXK Ta 1H.).

for x in range(0, 3):
print(x)

Pe3ynbTaToM 3amycKy AaHOro Koay Oyae:

0
1
2

for x in range(2, -1, -1):
print(x)

Pe3ynbTratoM 3amycKy AaHOTO Koay Oye:

2
1
0

1 " HatsHd Hts Mlsetstej dzdzy MY dMSE " o

CTBOPUTH CIUCOK IUJIUX YUCEJI MOYKHA IEKLJIBKOMa CTIIOCO0aMMU.
MoskHa JodaBaTH €JIEMEHTH 10 CIHCKY II0 OJHOMY 3a pa3
BUKOPHUCTOBYIOUM (yHKIIit0 append()

number_list =[]
print (number_list)

number_list.append(1)
print (number_list)

number _list.append(2)
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number _list.append(3)
number _list.append(4)
number _list.append(5)
print (number_list)

Pe3ynbTaToM 3amycKy JaHOTO KOy OyJie:

[l
[1]
[1,2,3,4,5]

Mo>kHa BUKOpHCTATH iTepaTtop Ta GyHKIito range()

number _list =[]

for number in range(1, 6):
number_list.append(number)

print (number_list)

Otpumaemo:
[1,2,3,4,5]
AOO X TMTEpPeTBOPUTH B CIUCOK CaM pe3yjiabTaT poOOTH
dbynkmii range()

number _list = list(range(1, 6))
print (number_list)

Otpumaemo:
[1, 2, 3,4, 5]

OI[HaK MOKHa CTBOPUTH CIIMCOK 3a JOITIOMOI'OFO
BKJIIOYCHHA CITUCKY.

sfdmStsej o ¢ dzv yJ dzdzv

1 € dz¥  J-daa@WkoMmakTHHI CIOCIO CTBOPUTH CTPYKTYPY
JTAHUX 3 OJHOTO a0o0 Oliblie iTepaTopiB. BKIIFOUEHHS 103BOJISAIOTH BaM
00’€THyBaTH LIMKJIMA 1 YMOBHI MEPEBIPKU, HE BUKOPUCTOBYIOUM MPU
IOMY TPOMI3AKUNA CUHTAKCHC.

HaiinpocTima ¢opma Takoro BKIIOUYEHHS BUTJISIIAE TaK:

[IRT &y for (frfr1ruv i nqusog]t ¢ A ws
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number _list = [number for number in range(1,6)]
print (number_list)

OTtpumaemo:
[1,2,3,4,5]

Y nmepmioMy psaky moTpiOHO, 100 Imepina 3MiHHa humber
chopMyBasia 3HAUEHHS [JI1 CHUCKY: CJIJI PO3MICTUTH PE3yJbTaT
pobotn nmkiay B 3minHy number_list [pyra 3minna number e
gactuHoro mukiny for. 11lo6 mokasatu, mo mepima 3MiHHa Numbere
BHPa30M, CIIPOOYEMO TaKuii BapiaHT:

number _list = [number-1 for number in range(1,6)]
print (number_list)

OTtpumaemo:
[0, 1, 2, 3, 4]

Bxito4eHHsI CIUCKY MOK€ MICTUTH YMOBHUI BUPA3:

[I Rt Y for frfrruv i n qussy tidfh usfy [RlE

HaCTynHe BKIIFOUCHHA CTBOPIOE CITMCOK, IO CKJIIAAA€THCA TIIIBKHU
3 MApHUX 4YHCEJ, PO3TalllOBaHWX B Jiama3oHi Big 1 1o 5 (Bupas
number% 2wmae 3nauenHs True mius nmapHux uucen 1 False mus
HEIMAPHUX ):
number_list = [number for number in range(1,6) if number % 2
== ]_]
print (number_list)

Otpumaemo:
[1, 3, 5]

Bupa3 wmoxke Mictut Oyap-mo. Jlisi CTBOpEHHS CHUCKY 3
€JIEMEHTIB, 10 OY1yTh BBOJUTHUCS 3 KJIaBIaTypH:

number_list = [int(input('BBexiTh urcio: ")) for number in
range(int(input('BBeAiTh KIIBKICTh €IEMEHTIB: ')))]
print (number_list)
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Otpumaemo:

BBEJITH KIJIbKICTH €JIEMEHTIB: 5
BBEIITH YMCI0: 1

BBEJIITH YHCIIO:
BBEJIITH YHCIIO:
BBEJIITH YHCIIO:
BBEJIITH YHCIIO:

[1,0,5,1, 3]

W — W O

Il CdzOH jdz2 Mfdm<d

CHucKky MOXYTh MICTUTH €JIEMEHTH PI3HUX THUIIB, BKIIOYAIOYH
iHmi crmcku. | & dzOH | wzofirBofrbcst crimckw, ki € enemeHTaMu
HIIIOTO CIHCKY.

Bxmaneni cnucku 3a3BUYail BUKOPUCTOBYIOTHCS JUISl TIOJIAHHS
matpuib. 3minHoto list_list = [[1, 2, 3], [4, 5, 6], [7, 8, 9]] onucano
MaTpPHUIIIO:

P ¢ O
T UV ¢
X ¥ w

B 3minnii list_list 30epiraerbest crimcok 3 TpbOMa €IEMEHTAMH, B
KOXKHOMY 3 SIKUX 30€pIraeTbcsl psiIOK MaTPUIll T€XK Y BUTJIAII CIUCKIB.
Butsartu psigok MoxHa 3a JOIMOMOTOI0 ONIepaTopa 1HAEKCYyBaHHS:

list_list=1[[1, 2, 3], [4, 5, 6], [7, 8, 9]]
print(list_list)

print(list_list [0])

Otpumaemo:

[[1, 2, 3], [4, 5, 6], [7, 8, 9]]
[1, 2, 3]

[I{o6 3BepHyTHCA a00 OTpUMATU €JIEeMEHT MaTpHlll (BKJIAIESHOTO
CIIMCKY) HEOOX1JHO BKA3aTH JIBA 1HJICKCH:

list_list = [[1, 2, 3], [4, 5, 6], [7, 8, 9]]

print(list_list)
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print(list_list [0])
print(list_list [0][1])

OTtpumaemo:

[[1, 2, 3], [4, 5, 6], [7, 8, 9]]
[1, 2, 3]
2

OmnepaTopu 1HACKCYBaHHS BUKOHYIOThCS 3j1iBa Ha mpaBo. [Haekc
[0] mocumaetscs Ha mepmuii enemeHt cmucky list list, a [1] — Ha
APYTHH €IeMEHT BHYTPIIIHBOTO CHHCKY. [lepiimii iHAEKC BH3HAYaE
HOMeEp psjiKa, a APYTUil — HOMEp elleMeHTa (TOOTO HOMEpP CTOBITYHMKA)
B MaTPHIII.

1 € dZOH j 2 yd ¢ dzd

[uknun MOXyTh OyTH BKJIAJAeHI OAMH B oaHOro. Ilpm npomy
[UKJIA MOKYTh BUKOPHCTOBYBATH Pi3H1 3MIHHI-JITYUJIbHUKH.

Haiinpocrime 3acTocyBaHHS BKJIAJEHUX OMNEPATOPIB IUKIY —
noOy10Ba JBOBUMIPHUX TaOIUIb (MAaTpHUIlb, MACUBIB), HATIPUKIIA:

=1
while i <= 10:
1=1
while j <=10:
print (i * j, end="\t")
J+=1
print ()
I+=1
Hux, NepeBIPAIOUMiA YMOBY 1<=10, BIJIMIOB1JIA€
3a TIOBTOPCHHS PSIAKIB TaOmuil. Y HMoro TuUIl BUKOHYEThCSA
APYTHUA  IUKI, SKUA BHUBOIUTH J00yTok | 1 | 10 pa3iB

MOCIUIb, PO3AUISIOUM 3HAKaMU TaOyJAIli OTpUMaHl pe3yJbTaTh
(end="\t").

@dyukrmis  print() 0e3 mapameTrpa BHKOHYE TIepexin Ha
HOBUH PAJIOK.

B pe3ynbpTaT BUKOHAHHS JaHOI MPOrpaMu OTPUMAEMO
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HaCTYyIHY TaOJIMITIO:

2
4
6
8
10
12
14
16
18
0 20

P OO ~NOOoTh, WwpdN Bk

3

6

9

12
15
18
21
24
27
30

4
8

12
16
20
24
28
32
36
40

5

10
15
20
25
30
35
40
45
50

6

12
18
24
30
36
42
48
54
60

7

14
21
28
35
42
49
56
63
70

8

16
24
32
40
48
56
64
72
80

9

18
27
36
45
54
63
12
81
90

10
20
30
40
50
60
70
80
90
100

[lepmmii cToBIENb 1 NEPIINN PATOK MICTATh uncia Big 1 go 10.
Ha mepeTuHi i-Toro psjKa i j-TOro CTOBIMIIS 3HAXOAUTHCS JOOYTOK i 1 j.
OTpuMy€eMO TaOJUIFO MHOKEHHS.

Sxmo gomaT e OAWH IMHUKI, TO OTPUMAEMO TPUBUMIPHY
TaOIUIIO AOOYTKIB TPhOX YMCEN. TaKMM YHMHOM BKJIAJEHI ITUKIIH
J03BOJISIIOTh OyayBaTh TaOMMIN OyIb-IKOT PO3MIPHOCTI, IO dyXe
4acTO 3aCTOCOBYETHCS B CKJIAJIHMX HAYKOBUX PO3paxyHKaXx.

outer = [1, 2, 3]
inner = [4, 5, 6]
for i in outer:
for j in inner:
print ('i=", 1, ']="])

# 30BHIIIHIN ITUKII
# Bruanenuil (BHYTPILIHIN) UK

Pe3ynbTraToM 3amycKy AaHOTO Koay Oye:

i=1j=4
i=1j=5
i=1j=6
i=2j=4
i=2j=5
i=2j=6
i=3j=4
i=3j=5
i=3j=6

[Mukn for crmowaTky HmpoCyBaeThes IO €JIEMEHTaX 30BHIIIHBOIO
muky (¢pikcyemo i=1), MOTIM MEPEXOJUTh O BKJIAJCHOTO IHKIY
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(3MiHHA |) 1 MPOXOAMMO TO BCIX €JIEMEHTaX BKJIAJACHOTO CITUCKY.
Jlasti moBepTaeMocs 10 30BHIIIHBOTO IUKIY ((ikcyeMo 3HaueHHs 1=2)
1 3HOBY IMPOXOJAMMO MO BCIX €JIEMEHTaX BKJIAJEHOIO CIHCKY.
Tak MOBTOPHOEMO 10 TUX Mip, MOKKW HE 3aKIHYATHCA EJIEMEHTU B
30BHIIIHBOMY CITHCKY:

JlaHuil TpUiioOM aKTMBHO BHUKOPUCTOBYETHCS TIPU POOOTI 3
BKJIAJICHUMU CIIUCKAMMU.

CriouaTky MpUKJIaj 3 OJHUM IUKIIOM fOr:

Ist =[[1, 2, 3], [4, 5, 6]]
foriin Ist:

print (i)

PesynbTraToM 3amycKy AaHOTO KOy Oye:

[1, 2, 3]

[4, 5, 6]

Y mpukiaai 3a jgonomoror I1ukiay for mepeOuparoThes Bci
€JIEMEHTH CITUCKY, SIKI TAKOXK € CIIUCKAMHU.

SIx110 HeoOX1THO AICTATHUCA JO €JIEMEHTIB BKIAACHUX CIIUCKIB, TO
JOBEIEThCSI BAKOPMCTOBYBATH BKJIaieHHH UK for:

Ist =1[1, 2, 3], [4, 5, 6]]
foriin Ist: # 1{uko1 3a eTeMeHTaMH 30BHIIITHBOTO
CITHCKY

print()

forjini: # 1{ukJ1 10 eleMeHTax eJIEeMEHTIB
30BHILIHBOTO CIUCKY

print (j, end=""")

Pe3yabTaToM 3amycKy JaHOTO KOAy Oye:
123
456

1 O HOdzdzw dzO Ctsdi3f 0¥ Isj tcdzd 2

1. TlpoananizyBaTtu BapiaHT 3aBjaHHs. CkiacTd mporpamy y
BIJINOBIIHOCTI JIO BapiaHTy Ta NOOYAyBaTH OJIOK-CXEMY.

Hanmumnite mporpamy, sika oO4YMCIIO€ 3HAYeHHS (QYHKINT (Ha BXiA
MOJA€THCS JIIMCHE YHCII0):
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Y =i

e 2x*+a x<0; a=3,5bx; b=-0,9
[ (x+3a)c x>0; c=1,35x+b X

2.

3.

|

w

8.

9.

OO6uuciauTu 3HaYeHHs QyHKIT Ha BiApi3ky [x0; xk] 3 kpokom dx
3a JJOIIOMOTI010 UKy 3 while.

3HaliTH CyMy n 4WI€HIB pAly, 3aJaHOr0 3a BapiaHTOM.
o N2

N

Ckyactu mporpamy sika 3a BBEJACHHMMH 3 KJIaBlaTypu 3HaYCHHSIMU
3MIHHUX, BUKOHA€ HEOOX1IHI PO3PaXyHKH.

3HaiTu cymy nudp 3a1aHOTO HATYPAJTILHOTO YUCa N.

Jlano natypanbhe uucio. IligpaxyBatu 3aranbHy KIJIbKICTh HOTO
TIJIbHUKIB.

1 Odls Odzedzr O &S s dzls ts 5 dz

. SIk onrCy€eThCA Ta BUKOHYETHCSA ONEPATOP POTATYKECHHS?
. SIk  ommcyeTbcsi Ta BHUKOHYETBCS ONEPATOP MHOXKHHHOIO

PO3raITyKEHHS?
[I{o Ha3UBaETHCS JIOTTYHUM BUPA30OM?

. SIk1 3 MOXJIMBUX BapiaHTW MNPEJCTABICHHS YMOBU B 1HCTPYKIIil

if?
[Ilo Taxe nukn? Hagiio BoHU MOTPiOHI?

. SIk onuCy€eThCA Ta BUKOHYETHCS IUKJIIYHA IHCTPYKIis while?
. SIk MO>XHa opraHi3yBaTH HeCKiHYEHHI ITUKIM? HaBeniTh neKiabka

BapIaHTIB 1 MOSICHITH 1X.
SIx MOXKHA BUITH 3 HECKIHYEHHUX ITUKITIB?
[ITo BigOyBa€eThCs MPHU 3aMyCKYy HECKIHUEHHOTO LUKy ?

10. Yu moske orepaTop HUKITY HE MaTH Tina? Yomy?
11. JIng woro ciyxatTh oneparopu nepepuBanHs break ta continue?

HageniTe npuxmias.

12. Ik mpairtoe omepatop for?
13. Jlns opranizaiiii SKuX ITUKIIIB 3aCTOCOBYEThCS onepaTop for?
14. Illo Take MacuBu? Sk pO3TAlIOBYIOTHCS €JIEMEHTH MAaCHUBIB Y

mam’ T1?

15. Sk 3BepHYTHUCH JI0 IEPUIOTO Ta OCTAHHBOTO €JIEMEHTY MACUBY?
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tdrrawpovyrsAwfvof 210 Yt f1tofuvlodrn
41.A 2deS y' o

3a3BUUail peamizalis CKJIAJHMX 3a7ad MICTUTh BEJIMYE3HI
dbparmMeHTH KOIy. 3py4YHUM CIOCOOOM OpraHi3yBaTH BEIMKUM
dbparMeHT Koy B OUIbIl 3py4HI (PparMeHTU € CTBOPEHHS (DYHKIIIM.
®ynkiiii B Python € 0ocHOBOO P HaMKMCaHHI MPOrpaM.

[HOM1 DYHKITIIO MOPIBHIOIOTH 3 "HOPHHUM SITAKOM', KOJHM BIJIOMO,
10 Ha BXO/I 1 110 IIPHU IbOMY Ha BUXO/I1, @ HYTPOIIll 'YOPHOIO sIIuKa'"
4acTo OyBalOTh MIPUXOBAHI.

Icnye Benuka KuTbKicTh BOyaoBaHux (QyHkmi. Hanpuxnan
¢yukuis abs() npuiiMae Ha BXiJ OJIMH apryMEHT — 00’ €KT YHCIIOBOTO
THUITY 1 IOBEPTa€e aOCOIOTHE 3HAYCHHS JUIsl IIbOTO 00’ €KTA.

>>> abs (-9)
9

Pesynbrar BUKIMKY (YHKIII MOXHA TPUCBOITA 3MIHHIMN,
BUKOPUCTOBYBATH HOTO B SKOCTI ONEPaH/IB MaTEMAaTUIHUX BUPA3IB,
TOOTO CKJIaJaTH OLIBII CKJIAIHI BUPA3H.

x = abs (-15)
y=x+5

printCy=", y)
Pe3ynbTaToM 3amycKy JaHOTO KOy Oyie:

20

Kpim ckiamaHHs CKIQAHUX MaTeMaTuyHux BupasiB Python
TO3BOJISIE TIEpeAdaBaTH pPe3yjabTaTH BUKOHAHHA (YHKIIIH B SIKOCTI
apryMeHTiB 1HIIUX (QYHKIIH 0€3 BUKOPUCTAHHS JOAATKOBUX 3MIHHHUX:

print(abs (-15))
Otpumaemo:

15

CnouaTKy BU3HAYA€THCS a0COJIOTHE 3HAUYCHHS IT1JIOTO Yucia -15,
a moTiM 3a gomoMororo (GyHKIi Print() BUBOIUTHCA HA eKpaH
pe3yJIbTaT pO3pPaxyHKYy.
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MoxxHa peanizoByBaTH BiIacHI (QyHKIII.

A Iz dz€ y fieviMeHnoBaHull pparMeHT KOy, BIAOKpEMIICHUN Bij
iHIMx. BoHa Moe npuiimae 0yb-sKy KUIbKICTh Oyb-IKUX BXI1JTHUX
napaMeTpiB 1 MOBEPTATU OYAb-SIKY KUIbKICTh OY/Ib-SIKUX PE3YyJIbTaTIB.

3 QyHKIII€I0 MOXKHA 3pOOUTH JIB1 peui:

— BU3HAYUTH;

— BUKJIMKATH.

[Ilo6 Bu3HaunTH (YHKIO, BUKOPUCTOBYETHCS HACTYITHA
KOHCTPYKIIIS:

def wf'c_AvysAwywy (Jmwrqgw_1 ¢
ALl S Auwg

Imena ¢yHKIINH TIAKOPSIOTHCS THM K€ TMpaBWiiaM, IO 1 IMEHa
3MIHHUX (BOHU MOBUHHI MOYUHATHUCA 3 JITEPU a00 1 MICTUTH TUIbKU
OyxBH, uppu ado ).

DyHKIIS MOXKE HE MICTUTH MapamMeTpu ajie Kpyril JAy>KKA BCE
PIBHO HEOOX1AHO BKa3yBaTH:

def do_nothing():
pass

Tino ¢ynkmii BigauIsieTbess mpodOinamu. BukopucTtanHs Bupasy
passsinoOpaxae, 1o (GyHKI[i HIYOTO HE POOUTH.

[Ilo6 BukAMKATH (QYHKLIO BKa3yeTbes 1i 1M’ Ta AYXKKH 3
napameTpamu:

do_nothing()

Bci aii B mporpamMi BUKOHYIOThCSI MOCIHIIOBHO 3BepXy BHM3. Lle
O3HAayYae, 110 MEPI Hi’K BUKOPUCTOBYBATH 1I€HTU(IKATOP B MPOrpami,
HOoro HEOOXIJHO TIONEPEHbO OrOJOCUTH, MPUCBOIBIIM HOMY
3HaueHHsA. ToMy BuU3HaueHHS (PyHKIIT Mae OyTH poO3TalllOBaHE MEpen
BUKJIMKOM (DYHKIIIi.

Busznaunmo 1 BukiInuemMo (yHKI[IIO, sSIka HE Ma€ mapaMeTpiB 1
BHUBOJIUTH HA €KPaH OJIHE CIIOBO:

def salute():
print("Hi!")
salute()
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Otpumaemo:
Hi!

Komu Bukiukaerbes ¢yskiis salute() Python BukoHye ko,
pO3TalloBaHU BCEpeAUHi ii onucy. Y 1bOMY BUIAJIKy BIH BUBOJUTH
OJIHE CJIOBO 1 OBEPTAE yIIPaBIIIHHS OCHOBHIM Iporpami.

) OO sted WlkdSy'

OyHKITS MOXKE NMPUUMATH TapaMeTpy Ta MOBEPTATH 3HAYCHHS.
[lapamerpu  ¢yHKIIT — 3BUYaAliHI 3MIHHI, SKAMH  (QYHKIIIS
KOPUCTYETBCS I BHYTPIIIHIX PO3paxXyHKIB. SIKIO0 mapaMeTpiB
JCKiJIbKa — BOHH TIepepaxoByOThcs uepe3 komy [5 — 10, 13].

AN Sted3Odz! dz i -O tmf2dgipis taxd BrasyroTbes mpu
OTOJIOIICHH1 (PYHKIII1.

ANOCIsdydz f OtcOd3] Isted mapatktepd, z g dzls d )

nepeaarTbes B QYHKINIO MPH i1 BUKITHKY.

def print_numbers(limit):
for i inrange (limit):
print(i)

n=int(input('BBeaiTh KiNbKICTh €IEMEHTIB: "))

print_numbers(n)

Pe3ynbTaToM 3amycKy JaHOTO KOy Oynie:

BBeniTh KIJIBKICTE €JIEMEHTIB: S5

H~ wpNDE—E O

3HayeHHs, SKI TepefalThcs B (QYHKIIO TMpPU  BUKIHKY,
HasuBaroThed Ote G Iz d3) dzIKOm3dpyukmis Bukankaerscs 3
apryMeHTaMHM, iX 3HAYEHHsI KOIMIIOIOThCA Y BIAMNOBIIHI MapameTpu
BCepeanH1 (PYHKIIII.
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IcaytoTh (QyHKIID SIKI TPOCTO IIOCh BUKOHYIOTh, HaIpUKIal
BOymoBaHa (QyHkiis print() sxka BUBOAWUTHL HA €KpaH IEBHI
3HAYCHHS:

n=15
print(n)

OTtpumaemo:

15

A € (QyHKIIT sSKI MOBEPTAIOTh PO3paXxOBaHE 3HAYEHHS, 110 MOXKE
OyTH IpHBJIACHEHE 3MiHHIN, HanpHKIaa BOyaoBana GyHkiis input():

a=input('Beenits cioBo: ')

Otpumaemo:

BBenith cioso: Hi!

Jnst Toro 106 meperyisiHyTH pe3yiabTaT poOOTH Takoi (PyHKIIIT
noTpiOHO ckopucTaTHcs GyHkiiero print()

a=input('BBenits cioBo: ')
print(a)

Otpumaemo:

Hi!

[Ipu HEOOXITHOCTI MOBEPHYTH pe3yJbTarT poOOoTH (YHKIT B
nporpamy, 3 sIKoi BOHa BUKJIMKaJACs, JJIA il MOJabIIOTO 00pOOICHHS
3aCTOCOBYEThCA KOMaHa return. Bupas, mo cToits micisa return oyae
MOBEPTATUCS B SIKOCT1 pEe3yIbTAaTy BUKIUKY (YHKIIII.

be3 aprymeHTiB return BUKOpUCTOBYETHCA JIJIs1 BUXOY 3 (DYHKIIIT
(iHakIIe BUX1J BiAOYA€THCS MPU JTOCATHEHH] KIHIIS (QyHKIIIT).

B Python ¢ynkii 31aTHI MOBepTaTH KiIbKA 3HAYEHb OJJHOYACHO.

def PrintRoots(a, b, c):
D=b**2-4*a*c
import math
x1 = (-b + math.sqrt(D)) / 2 * a
x2 = (-b - math.sqrt(D)) /2 * a
return x1, x2
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print (PrintRoots(1.0, 0, -1.0))

Pe3ynbTaToM 3amycKy JaHOTO KOy OyJie:

(1.0, -1.0)

Kpim  TOro, pe3ynpTaTd BHUKOHAaHHS  (YHKIII  MOXHa
MPUBJIACHIOBATH Bi/Ipa3y JNEKIILKOM 3MIHHUM:

x1, x2 = PrintRoots(1.0, 0, -1.0)
print("x1 =", x1, "\nx2 =", x2)

Pe3ynbTaToM 3amycKy AaHOTo Koay Oyze:

x1=1.0
x2=-1.0

Bceepeauni ¢yHKIIT MOXe MICTUTHCS JIOBUTBHA KITBKICTH return.
OpHak cripallloe JIMIIE OJUH 3 HUX.

def traffic_light (color):
if color =="red".
return "STOP!"
elif color == "green":
return "GO!"
elif color == "yellow":
return "GET READY!"
else:
return "Broken traffic light!"

Buknukapmm ¢ynkiito traffic_light(), mepenapmm iti B sxocrti
apryMeHTy psiiok 'blue'.

result = traffic_light('blue’)
print(result)

DyHKIIIs1 3pOOUTHh HACTYITHE:

- MPUCBOITh 3HAaUeHHs 'blue' mapameTpy PyHKIii color;
- TIpoiiJie 1o JlorivHOMY JaHItoKKYy if-elif-else;

- IOBEPHE PAIOK;

- IPUCBOITH PAJIOK 3MIHHIH result.

Pe3ynbTaTom Oyae:

'‘Broken traffic light!'
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OyHKI[SE MOXE NpuiAMaTH Oyab-Ky KUIbKICTh apryMEHTIB
(BKJIIOUAIOYM HYJb) Oyab-akoro Tumy. Bona Moxe moBeptatu Oyib-
Ky KUIBKICTh PE3YyJIbTaTiB (TaKOXX BKJIIOYAIOUU HYJb) OyIb-sIKOTO
tumy. Skmo ¢yHKIIS HE BUKIMKae return sisHo, Oyjae OTpUMaHO
pesyibraTr None

def do_nothing():
pass

Pe3ynbTaTom Oye:

None

None— ue cneuianbHe 3HaueHHs B Python, sike 3anoBHI0€ c00010
MOPOXKHE MiCIe, SKIO (PYHKIIS HIYOTO HE moBeprae. BoHo He €
OyneBuM 3HadyeHHsAM False He3Bakaroum Ha Te MO CXO0XKE Ha HHOI'O
I1]1 4ac MepeBipku OyeBOi 3MIHHOI.

) tsmissted ' &Bjdz O B EOME® od

Koxxna @QyHKIS BU3HA4Ya€ BJIACHUUA MPOCTIp IMEH. SIKIIo
BU3HAYUTH 3MIHHY, SIKA Ha3UBAETHCS - B OCHOBHIHM Mporpami Ta iHIIy
3MiHHY m B OKpeMiii (yHKIIii, TO BOHU OyIyTh MOCWJIATHUCS Ha Pi3Hi
3Ha4€HHA. B OCHOBHIN mporpamMi BU3HAYAETHCS TIIOOATBHUIN MPOCTIP

HJ &S

iMEH, a 3MiHHI IO TYT 3HaXOJAThCSA Ha3uBalwThea G dzs B O dz' dzd d3

TOOTO 110 HEl MOXKHA 3BEPHYTHCS 3 OyJb SKOTO MICIS MPOTPaMH, B
TOMY YHCIi 1 BcepenauHi yHKIii. 3minHa € dzts € O oz{puz® “rinpku
BCEpPEMHI (PYHKIIIT), SKIIO 3HAYEHHS 1 MHPUCBOIOETHCS BCEPEIUHI
bynkuii [5, 8, 9].

a=3 # I'mobanbHa 3MIHHA
y=28 # I'mobanbHa 3MIHHA
def func ():

print (‘func: rnobanpHa 3MiHHA a = ', a)

y=5 # JlokanbHa 3MiHHA

print ('func: nokanbHa 3MiHHA Yy =, Y)

func () # Buxnuk ynkmii func()
print (???y="y) # BimoOpa3uTbcs riaobanbHa
3MiHHa
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print ('rmoGanbHa 3MiHHA a ="', Q)
print ('r1o0anbHa 3MIHHA Y =, y)

PesynbTaToM 3amycKy AaHOTO Koay Oye:

func: rmo6anpHa 3MiHHA a = 3
func: mokanpHa 3MiHHA y = 5
7?7y =8

riobanbHa 3MiHHA a = 3
riobanbHa 3MiHHA y = §

Bcepeauni ¢yHKIT MOKHA 3BEpHYTHUCS JI0 TJIO0ATBHOI 3MIHHOI &
1 BUBeCTM 1i 3Ha4YeHHS Ha ekpaH. Jlami BcepenuHi QyHKIIT
CTBOPIOETHCS JIOKAJIbHA 3MIHHA Y, TPUYOMY ii 1M sl 301Tra€ThCS 3 1M’ SIM
r100aabHOi 3MIHHOI — B IIbOMY BHIIQJIKy IIPH 3BEPHEHHI JI0 Y
BUBOJUTHCSI BMICT JIOKaJbHOI 3MIHHOI, a TJIoOajibHA 3aJIUIIAETHCS
HE3MIHHOIO.

[Ilo0 3MiHUTH 3HAYEHHS TJI00AJBbHOI 3MIHHOI BCcepeauHl (DYHKIIIT
BHKOPHCTOBYEThCS KiIFOUoBe ciioBo global

x =50 # ' moOGajipbHa 3M1HHA

def func():
global x # Bkazyemo, 110 X-riaobanbHa
3MIHHA
print('x =', X)
X=2 # 3MIHIOEMO TJI00AJIbHY 3MIHHY
print('3aMiHIO€EMO TJI00aTbHE 3HAYEHHS X HA', X)

func()

X =50

print('3HaueHHs X =, X)

Pe3ynbTatoM 3amycKy AaHOTO Koy Oyze:

x =50
3aMIHIOEMO TJI00AIbHE 3HAYEHHSA X HA 2
3HauyeHHqa X = 50

3 akaJeMIvyHOI TOYKH 30py 3MiHA I100aIbHOT 3MIHHOI BCEpeIrHI
(GYHKIIIT MOpYIIye MPUHIUMIIKA MOAYJIBHOCTI IPOTPaMH.
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Imena ¢ynkuiii B Python € 3MiHHUMHM, 110 MICTSITH ajpecy
00’ekta TUMy (QYHKIlIA, TOMY IO apecy MOXHA MPUBIACHUTH 1HIIIH
3MiHHIHN 1 BUKJIUKATU (QYHKIIIO 3 THIIAM 1M’ SIM.

def summa (X, y):
return X +y

print(summa(5,6))
f = summa

v =1 (10, 3) # Buknukaemo (QyHKITIFO 3 IHIIAM iM'sIM
print(v)

PesynbTraToM 3amycKy AaHOTO KOy Oye:

11
13

btecldsj dasd W ldzS y' 2

DyHKIIS MOKE TPUUMATH JOBUIbHY KUIBKICTh apryMEHTIB a00 HE
npuiiMaTH ix 30BCIM. B QyHKIIII0 MOXKHa MepeaaBaTi He JIUIIE OKpeMi
00’€KTH ajie 1 KOJICKIII/TIOCTIJOBHOCTI (CIIUCOK, KOPTEXK Ta 1H.). KpiM
TOro, aprymMeHTd MOXYTbh OYTHM MO3UILINHUMH, 1MEHOBAHUMH,
000B’SI3KOBUMU Ta HE 00OB’ I3KOBUMH.

1l sLdy’ 2dz Otclzd3d dals d

Haiibinmemm momupennii tum aprymentiB — 1e f SL dy ' 2 dz
Otc G Iz d3j whHls3gauenns komiroOTBCA y BIAMOBIAHI THapaMeTpu
3T1AHO 3 TTOPSIKOM IMPOXOKEHHS.

def func(a, b, c):
return a+b*c

print(func(l, 2, 3)) #a=1,b=2,¢c=3
OTpumaemo:
7

He3Baxkatoun Ha MOUIUPEHICTh APIYMEHTIB TAKOTO TUITY, Y HUX €
HEJIONIK, SKWW TMOJsArae B TOMY, IO MOTPIOHO 3amam’STOBYBaTH
3HAYECHHSA KOKHOI MO3UILI.
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wdzj detseo Odz' Otcclkzd3j dzlsd

[Ilo0 yHUKHYTH TUIyTAaHUHU 3 TO3UIIAHUMU apryMEHTaMH,

MOXHa BKazaTh aprymeHTu 3a JOIIOMOI'0XO

IMEH BIAIIOBIIHUX

napameTpiB. [lopsnok MpoXomKeHHS apryMEHTIB B I[bOMY BUMAJAKY

MOX€ OyTH 1HILIUM:

print (func(a=2,b =1, ¢c = 3))

Otpumaemo:

3)

Moxxna o0’egHyBaTH TIO3UIIIMHI apryMEHTH Ta 1MEHOBaHI
apryMEHTH.

print (func(2, 2, ¢ = 3))

Otpumaemo:

8

Ao BUKIMKATH (PYHKINIO, IO Ma€ SIK MO3UIIIMHI apryMEHTH,
TaKk 1 IMEHOBaHI apryMEHTH, TO TMO3UIIAHI apryMEeHTH HEOOX1THO

BKAa3yBaTH IMEPIINMHU.

1 dz0 y j dzdzw

f OtcOd3j stc O

LO LO®Be

MoskHa BKa3aTH 3HA4YCHHA 3a 3dMOBYYBAHHAM [JIsd r[apaMeTpiB.

3HaueHHS 32  3aMOBUYYBaHHIM
BUIMAJKY, SKIIO BHUKJIMKAIOYU
BIJIMOBIIHUI apTryMEHT.

BHUKOPHUCTOBYIOTHCA B

¢yHKIII0O HE  OyJo

TOMY
BKAa3aHO

ykze O

def func(a, b, c=2):
return a+b*c

Buxnukatoun ¢yskmiro func() moxksa He mnepenmaBatm i
apryment )

print(func(l, 2))

OTpumaemo:

5

Ane SKIO HaxaTh apryMEHT, BIH OyJie BUKOPHUCTAHUI 3aMICTh

apryMEHTY 3a 3aMOBYYBAHHSIM:
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print(func(l, 2, 3))
Otpumaemo:
7

[lsted BOdzdz? L dy' 2dedR Owcbkdgj dzls' o

Akmio mepen napaMeTpoM Yy BH3HAYEHHI (YHKIT BKazaTu
CUMBOJ *, TO (yHKII MOXHa Oyne mepenatd Oyab-sSKy KUIBKICTh
napameTpiB. Bci nepenani napameTpu 30epiratoTbesi B KOPTEKI.

VY HacTynmHOMY IPUKJIAJIl args € KOPTEKEM MapameTpiB, siKuii OyB
CTBOPCHHI 3 apryMeHTIB, niepeAanux y Gynkmiro print_args()

def print_args(*args):
# QyHKIis TpuiiMae OyIb-AKy KIJTBKICTh MTapaMeTpiB

print('KopTex mo3uiiiHuX apryMeHTiB:', args)

Sxio BUKIMKATH (QYHKIIO 0€3 aprymMeHTiB, TO Oyae OTpUMaHO
MTOPOXKHIA KOPTEK:

print_args()
KopTex mo3umiiHux apryMeHTiB: ()

Bci aprymenTu, ki OyAyTh NepefiaHi, BUBEIYTbCS Ha €KpaH SIK
KOPTEX args
print_args(1, 2, 3, 'Hi!")
Koprex no3uniitnux aprymenTis: (1, 2, 3, 'Hi!")

Ile xopucHO TpuM HamucaHHi (yHKIIH Ha 3pa3ok print(), sxi
NpUMMaloTh OyAb-KYy KUIBKICTh apryMeHTIiB. Skmo y QyHKmii €
TaKOX OOOB’S3KOB1 MO3MULINHI apryMeHTH, *argsS BIANpPaBUTLCS B
KiHEI[b CIIUCKY 1 OTPUMAE BCi 1HIII apryMEHTH:

def print_more(numb_1, numb_2, *args):
print(numb_1)
print(numb_2)
print(args)

print_more(1, 2, 3, 4, 5, 6)
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Pe3ynbTaToM 3amycKy JaHOTO KOy OyJie:

1
2
(3, 4,5, 6)

[Ipu BukopuctanHi * He MOTPiIOHO 0OOB’SI3KOBO HA3UBATH KOPTEK
napameTpiB args ojHak Iie nouvpena igioma B Python.

[lsted 5O dzdz® ' d3j dzgso Oded & Otc kdsj dals' o

MokHa BHUKOpHUCTOBYBaTH **, 1100 3rpynyBaThd 1MEHOBaHI
apryMEHTH B CJIOBHHK, JIe¢ IMEHA apTyMEHTIB CTaHyTh KJIIOUaMH, a iX
3HAYCHHS — BIAMOBIIHUMH 3HAYCHHSIMU B CIIOBHHUKY. Y HACTYyITHOMY
NpUKIIAAl BU3HAYaeThes GyHKIis print_kwargs () B sikiii BUBOIATHCS
il IMEHOBaH1 apryMEHTH:

def print_kwargs(**kwargs):
print('ImenoBan1 aprymenTu:', kwargs)

BukiukaBuu 1i, nepeaBIiv KUJIbKa apTyMEHTIB:

print_kwargs(a=1,b=2,c=3)

OTprumaeMO HACTYIMHUU PE3yJIbTAT:

ImenoBani aprymentu: {'b'": 2, 'c": 3, 'a": 1}

Ycepenuni pyHKIii Kwargse coBHUKOM.

SKII0 BUKOPUCTAHO TMO3WIIAHI apryMeHTH Ta IMEHOBaHI
aprymenTu (*args i **kwargs), BoHM TIOBHUHHI CITiIyBaTH B IIbOMY X
nopsaky. Sk 1 y Bumajaky 3 args He OOOB’S3KOBO Ha3MBATH LU
CJIOBHUK kwargs

[ sCEkd3j dz2ls Oy 2dz' twwHC]

MoxHa 10/1aBaTi JOKYMEHTAIlIIO 10 BiIaCHUX (DYHKIIINA, MOIYJIIB,
KJIAC1B, 3aKJIIOUMBIIN PSAJIOK Ha MOYaTKy Tija (yHKIIi y jJanku. BoHa
HasMBaeThes tGW H C 53 HC zady] dels@'d3sj dzls Oy ' 2 d
eWHCtSd (docstring)

def func(anything):
'DyHKIIIS TOBEPTAE BBEACHUN apryMeHT'
return anything
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Sk mpaBUI0 JOKYMEHTAIliS MICTUTh PO3TOPHYTY iH(OpMaIiito mpo
Te, 10 AaHa QyHKIS (MOIYJb) BUKOHYE, sIKI apryMEHTH IpHiiMae Ta
10 TTOBEPTAE B pe3yJIbTaTi BUKOHAHHSI, OMUC BCiX KOHCTAHT ((YHKITIH,
st mMoayJis). Tox JOKyMEHTalliss MOKe€ OyTH JOCUTh BEJIHUKOTO
pO3Mipy 1 1100 BUKOPUCTATH JO Takoi iHPopmallii popMaTryBaHHs Ta
BUBECTH 0Oararo psAKiB KOMEHTapiB HEOOXIJTHO  3aKIOYHUTH
JOKYMEHTAIIMHUN PSAJIOK B TPU NAPH MOJBIMHUX JIAIMOK.

def print_if_true(thing, check):
Prints the first argument if a second argument is true.
The operation is:
1. Check whether the *second* argument is true.
2. If it is, print the *first* argument.
if check:
print(thing)
print(help(print_if_true))

Ha BiaMmiHy BiJg 3BHYaWHMX KOMEHTApiB, /10 JOKYMEHTaIlIMHUX
PANKIB MOXHA 3BEPHYTHCS I/l Yac BUKOHAHHS mporpamu. s Toro
o0 BHUBECTU PANOK JOKYMEHTaIlli naeskoi (QyHKIi, HEOOXITHO
Bukimkat  Qyukmito help() mnepematm i iM’s  dyskmii, 00
OTpUMAaTH CIHUCOK BCiX aprymMeHrtiB 1 BiAdoOpMaToBaHUW PpSIOK
JOKYMEHTAIIII:

Help on function print_if true in module __main__:

print_if_true(thing, check)
Prints the first argument if a second argument is true.
The operation is:
1. Check whether the *second* argument is true.
2. If it is, print the *first* argument.

None

[I1o6 Bim0Opa3uTH pPsAIOK JOKyMEHTaIlil 6e3 popmMaTyBaHHS:

def print_if true(thing, check):
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Prints the first argument if a second argument is true.
The operation is:
1. Check whether the *second* argument is true.
2. If it is, print the *first* argument.
if check:
print(thing)

print(func.__doc_ )

OTtpumaemo:

Prints the first argument if a second argument is true.
The operation is:
1. Check whether the *second* argument is true.
2. If it is, print the *first* argument.

Psmoxk _ dOC__ € BHyTpilIHIM IM’SIM psiKa JOKyMEHTAIll SIK
3MIHHOT BCcepeauH1 (PyHKITII.

1 sls” € 9o d¢ ts5dzO dzdzw

3 nosBoio (YHKIIN Nporpamy mnepectand OyTH IIHIHHUMH, B
3B’S3Ky 3 IUM BUHUKIO ToHATTA § SISBC Iz 9 d ¢ ts dz0 dac
MIOCJI1JIOBHOCTI BUKOHAHHS 1HCTPYKIIIH, 1110 CKJIAJIal0Th IIporpamy.

Bukonannss nmnporpamu, HanucaHoi Ha Python  3aBxau
MOYMHAETHCS 3 TEPIIOr0 BUPa3y, a HACTYIHI BUPAa3d BUKOHYIOTHCS
OJIVH 3a 1HIIUM 3BepXY BHU3. [[pruoMy, BU3HAUEHHS (PYyHKI[IIA HISIK HE
BILUIMBAIOTh HA MOTIK BUKOHAHHS, TOMY 110 TUIO OyAb-IKOi (PyHKIIIT HE
BUKOHYETHCSI IO THUX Mip, MOKM HE OyjJe BUKIMKAaHA BiAMOBIIHA
(dyHKIIIS.

Konu iHTEepnperaTop, po30uparodr BUXITHUN KO, JOXOIUTH IO
BUKJWKY (DYHKIIIT, BiH, OOYMCIIMBIINA 3HAYCHHS apTyMEHTIB, ITOYHWHAE
BUKOHYBAaTH TiJO0 (YHKII, [0 BUKIMUKAETHCS 1 TUIBKKA MiCHs ii
3aBEPIICHHS EPEXOAUTH J0 pO300PY HACTYIMHOI IHCTPYKIIIi.

3 Tia Oyab-sAKoi PyHKIII MOXe OyTH BUKIIMKAHA 1HIIA (DYHKIIA,
AKa TEX MOXKE B CBOEMY TiJIl MICTUTH BUKIUKHU QyHKIiH 1 T.1. [Iporte,
inTepnperatop Python mnam’sitae 3Binku Oyjia BUKJIMKAaHA KOXKHA
GyHKIISA, 1 paHO YM MI3HO, SKIIO MiJ 4aC BUKOHAHHS HE BUHHUKHE
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HISIKUX BUHSTKIB, BiH IOBEPHETHCS JO BHUXIJHOTO BHKJIHMKY, 100
NEepEeNTH 10 HACTYIHOI IHCTPYKIIII.

def funcl(name):
print('[Ipusit, "+name)

def func2():

return input('Benits im\'st ')

func1(func2())

PesynbTatoM 3amycKy AaHOTO KOy Oye:

BBenith iM's Alex
[TpusiT, Alex

l dzzlste” hdg' WkdeSy' "’
MoxHa BU3HaYUTH (DYHKIIIFO BCEPEANHI 1HIIOT PYHKITII:

def outer(a, b):
def inner(c, d):
returnc +d
return inner(a, b)

print(outer(4, 7))
Pe3ynbpTaToM 3amycky JJaHOTO KOy Oyie:
11

BuyTpimHi ¢QyHKIIT MOXYyTh OyTH KOPUCHI MHpH BHKOHAHHI
NEAKUX CKJIaJHUX 3aBllaHb OLIbII HIXK OAWH pa3 BCEPEAMHI I1HIIOL
¢yukuii. Ile A03BOJUTH YHUKHYTH BUKOPUCTAaHHS UUKIIB a0o
TyOJIFOBaHHS KOMY.

b dzsdz dBdz' WhkdeSy' ' : WkdzCy' v | ambd

B Python nsam0pa-dyHkuis — e aHoHIMHa (DYHKIIIS,, BUpaKeHa
OMHUM BHpa30M. Ii MOKHA BMKOPHUCTOBYBAaTH 3aMiCTh 3BHYaifHOI
MaJI€HbKOI (PyHKIII].

Jnst Toro mo0 OpoUTIOCTPYBAaTH AaHOHIMHI (DYHKIIII, CHOYATKY
CTBOPMMO TPHUKIIAJ, B IKOMY BUKOPUCTOBYIOTHCA 3BHYANHI (PYHKIII.
Busnaunmo ¢yukiiro edit_story() Bona Mae Taki apryMeHTH:
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— WOrds — CIIMCcOK CIIiB;

— func — ¢yHKIiA, sKa TOBMHHA OYTH 3aCTOCOBAaHA JIO KOYKHOTO
CJI0Ba B CIIMCKY words.

— stairs — crmucok CiniB

— edit_story — ¢yHKIis, AKy MOTPIOHO 3aCTOCYBaTH KOXKHOTO
CJI0Ba CIIMCKY (3aIlMCYy€ 3 BEJIMKOI JIITepU KOXKHE CJIOBO 1 JOJA€ 3HAK
OKJIUKY):

def edit_story(words, func):
for word in words:
print(func(word))

def enliven(word):
return word.capitalize() + '!"

stairs = ['h1', 'hello', 'mpuBiT']

(edit_story(stairs, enliven)

PesynbTaToM 3amycKy AaHOTO KOay Oye:

Hi!
Hello!
[Tpusit!

®ymnkiriro enliven()moskHa 3aMiHUTH JIIMO1a QYHKITIEFO:

def edit_story(words, func):
for word in words:
print(func(word))

stairs = ['hi', 'hello’, '"mpuBiT']

edit_story(stairs, lambda word: word.capitalize() + '!")

Pe3ynbTaToM 3amycKy JaHOTO KOy Oyie:

Hi!
Hello!
[Tpusit!
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JIsmOna mpuiiMae OJMH apTryMEHT, KWW B LbOMY MPUKIAI]
Ha3BaHuii word. Bce, 1m0 3HaXOAUThCS MDK JIBOKPAmKOW Ta
3aKpUBAIOYOI0 TYKKOIO, € BUBHAYCHHAM (YHKIIII.

Yacto BUKOpPHUCTaHHS CHpaBXkHIX (yHKIIH Ha 3pazok enliven()
HabaraTo mpo3opile, HiXK BUKOPUCTaHHS JsaMmOma. JIamOaa HalO1IbII
KOPUCHI y BHUNAJKaxX, KOJM MNOTPIOHO BU3HAYUTU Oarato ApiOHMX
GyHKIIIN 1 3aMaM’ITaTi yCi iX iIMeHa.

42. tjSkwfh' w

B MoBi nporpamyBanusi Python ¢yHkIis MOxke BUKIMKATH OYb-
Ky KUIBKICTh IHIIUX (PyHK1A. DYHKIT TaKOXK MOXKYTh BUKJIUKATH
caMi cebe, TOOTO MarOTh BIACTUBICTh PEKYPCUBHOCTI.

Pekypcis — cmoci® ommcy 00’ekTiB a00 O0OYHMCITIOBAIBHUX
npoiieciB yepe3 camux cede. PekypcuBHE MporpaMyBaHHS J03BOJISIE
OonmucaTH TPOLEC M0 MOBTOPIOETHCA O€3 SBHOIO BUKOPUCTAHHS
OnepaTopiB LUKITY.

barato matemMaTH4YHHX (QYHKI[IH MOXHA OMHUCATH PEKYpPCHUBHO.
Knacuyaum mpukiIagoM mporpaMmyBaHHA peKypcii € 3amaua
3HAXOKEHHS € A

Y N
€z e pAe T

def factorial (n):
if n>0:
return n* factorial(n-1)
else:
return 1

print(factorial (5))

Otpumaemo:
120
0 b= n
Wz W € T
x=10
def rec_func (n):
if n>0:
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return x* rec_func (n-1)
else:
return 1

print(rec_func (b))

OTtpumaemo:

100000

PexypcuBHa (yHKIIE OOOB’A3KOBO MOBHMHHA MICTUTH Xo04a O
OJIHYy aJlbTEPHATUBY, 10 HE BUKOPUCTOBYE PEKYPCUBHUM BUKIIHK,
TOOTO SIBHE BU3HAUCHHS MJIA JCAKUX 3HAUYCHb apryMEHTIB (YHKIII],
TOOTO yMOBY BHXOJy (3aKIHYEHHS PEKYpCHUBHOCTi), 100 HE
COPUYMHUTH 3alMKJIeHHS mnporpamu. KoxHuil (HOBUIM) BHKJIIUK
BUMAarae J0JaTKOBOI MaM’sITi 3 pPecypcy HpOrpaMHOro creka. SKIo
KUIbKICTh BUKJIMKIB (TTTMOMHA peKypcii) HaAMIPHO BEJIMKA, BUHUKAE
MEPENOBHEHHSI CETMEHTa CTEKa 1 omepalliiiHa cucTeMa B)X€ HE MOXKeE
CTBOPHUTH HACTYyIHUI MPUMIPHHK JOKaJIBHUX 00’ €KTIB (PYHKIIIT, IO 5K
MIpaBUJIO, BEJC 10 aBAPIMHOTO 3aBEPILICHHS MPOrPamMHu.

. P P P = P P
Y - = E -+ =
P C O T € Q
def rec_func_2(n, i):
if i==
return 1/n
else:

return 1/i+rec_func_2(n, i+1)

print(rec_func_2(5, 1))

Otpumaemo:

2.283333333333333

MoxHa TpOCTSXWTH, SK mpamtoe ¢yHKmigs rec_func_2
HanpuKJIam, st N = 5.

rec_func_2(5, 1);
[Ipu BuKOHaHHI TUIa PYHKIIT CHOPMYETHCS HACTYIIHE:
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g O A&OIc Al
[Ilo 3HOBY 3My1Iye 3BepHyTHCS 10 (yHKIT rec_func 2(5, 2), mo
IPU3BOJIUTH JIO TIOSIBU HOBOT'O 3HAUCHHS:

P o mmn o~
— OAA&O][c Al
G

[licnst BUKOHAHHS 1€ JBOX 3BEPHEHb CHUTYyalllsl BUSBUTHCS
HAaCTYIIHOIO:

~

O A4&OD g At

~ | QlD

O AA&Q |c Al

[lotim mnpu uyeproBoMmy BHUKIMKY @QyHKUii rec func 2(5, 3)
PEKYPCHUBHI 3BEpHEHHS MPUMUHATHCS 1 Oy/€ TOBEPHEHO 3HAUYECHHS —.
B pe3ynbTaTi chopMy€eThCs Taka MOCIiI0BHICTD:

3nauennst - Oyme mepegano go - OAAEOIc Al zamicts

OAAEOIc A , motim - - mo - OAAOIc A 3amicrs
OAADIc At ir.x

B pe3ynbTaTi OTpUuMaEMo psia:

PP P PP

P ¢ O T U

s mOC1IOBHICTh ONEPATOPIB 1 Ja€ PE3YAbTAT OOYUCICHHS CyMU:
Cyma =2.28333333

148



rec_func_2(5, 1)

|—> if 1==5:

return 1
else: v
return i+ rec_func_2 (5,2)

if 2==5:
return 1
else: v
return E+ rec_func_2(5,3)

if 3==5:
return 1
else: ¥
return E+ rec_func_2 (5,4)

if 4==5:
return 1

else: 1 v

return Z+ rec_func_2(5,5)

if 5==5:

retur—

Puc.4.1. I'paciune 300paxkeHHs] poOOTH peKypcii

ITeparis 1 pekypcisi 3acHOBaHI Ha KEPYKOUHUX CTPYKTypax:
ITepallisi  BUKOPHUCTOBYE  CTPYKTYpY  NOBTOPEHHS,  pEKypcis
BUKOPHUCTOBYE CTPYKTYPY PO3TailyKEHHS.

def non_rec_func(n):
S=0
for i in range(1, n+1):
S+=1/i
return S

print(non_rec_func(b))

[ iTepamisi, 1 pekypcia mnependayaroTb MOBTOPEHHS: 1Tepalis
BUKOPHUCTOBYE CTPYKTYpy TIOBTOpPEHHS SIBHO, pEKypcisi — 3a
JIOTTIOMOT'OI0 TTOBTOPHUX BUKJIUKIB (DYHKIIII.

ITepaiisi 1 pexkypcis BKIIOYAIOTH MEPEBIPKY Ha 3aBEpIICHHS:
iTepalliss 3aBEpUIYETHCS, KOJU TEpecTaE BUKOHYBATHCS yMOBa
IIPOJIOBKEHHS LMKy, PEKYpCisl 3aBEPUIYETHCSA, KOJIU PO3MI3ZHAETHCS
HEPEKYPCUBHUM BUITAJOK.
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Ak iTeparmis, Tak 1 peKypcis HAOMMKAIOTHCS JI0 3aBEPIICHHS
IIOCTYTIOBO.

ITeparis 3 ii mepeBIpKOIO MOBTOPEHHSI MPOJIOBKYE BUKOHYBATH
TIJIO IUKIy, TIOKK YMOBa MPOJOBXKEHHS LUKIY HE OyJe MOPYIIEHO.
Pekypcist mpo1oBKye BUPOOJIATH OUIBII MPOCTI BapiaHTH MOYATKOBOI
3a/1a4i, MOKU HE OyJIe JOCATHYTHUI HEPEKYPCUBHUN BUIIAJIOK.

I iTeparis, 1 pexypcis Moxke Bi0yBaTUCS HECKIHYEHHO: 1Tepallis
NOTpAIUIA€ B HECKIHUCHHUHN IUKI, SKIIO YMOBA MPOJOBXKEHHS LIUKITY
HIKOJIM HE CTa€ XMOHOI; PEKypClsl TPUBAE HECKIHUEHHO, SKIIO KPOK
peKypcli He peAyKye 3a7ady TaKUM YMHOM, IO 33Ja4a CXOJUTHCS 10
HEPEKYPCUBHOI'O BUIAJIKY.

Pexypcis Mae HeratuBHI CTOpOHU. BoHa Garato pasiB iHiIIami3ye
MEXaHi3M BUKJIUKY (YHKIT 1 3017bllly€e TOB’Si3aHI 3 HUM BUTPATH
MPOLECOPHOTO dYacy 1 mam’siTi (KOKHE PEKYpPCUBHE 3BEPHEHHS
CTBOPIOE KOIIIO ii mapamMeTpiB 1 JOKaJIbHUX O00’€KTIB). Itepariis
3a3BU4ail BiIOyBa€eThCsl B Mexkax (DYHKIIII, TaKk 110 TYT HEMA€E BUTPAT
Ha TIOBTOPHI BHKJIWKH (YHKINI 1 JOJATKOBE BHIIJICHHS ITaMm’ STi.
HanaromkeHnHss peKypcuBHOI (YHKIII BUKIUKA€E BEJIUKI TPYJIHOIIIL,
HDK HaJIaroKEHHs iTepaiiiioi GyHKIIi.

bynpe-sika mpoOisiema, sika MoOK€ OyTH BHUpIIIEHAa PEKYPCHUBHO,
MO>Ke OyTH TaKOK BUPIIIEHA 1 ITepalliiHO (HE pEKYpPCHUBHO).

PexkypcuBHUM TiaxXiA Kpallle iTepalifHoro B TUX BUIAJAKaX, KOJU
peKypcisi mpupoAHile BimoOpa)kae MaTeMaTHYHY CTOPOHY 3ajadl 1
MPU3BOIUTH JI0 IPOTPAMHU, sIKa TIPOCTIIIE JJIsI pO3yMIHHS.

[HI1010 IPUYKHOO JJ1s1 BUOOPY PEKYPCUBHOTO PIIIEHHS € T€, IO
ITepalliitHe PIIEHHS MOXE HE OyTH OUYEBUIHHM.

43. [ sHbEd& d' Mis* o Pyt hon

SK1110 KO MpOoTpaMu € CKIaAHUM, PO30UTTS i HA OKpeMi PyHKIII1
JOTIOMAara€e CIPOCTUTH MOTO JJisi BI3yalIbHOTO CHPUMHSATTS. SIKII0
[OI'0 HEJIOCTATHBO, € CEHC BUHECTU YaCTUHY (PYHKIIIN Ta OB’ sI3aHUX
3 HUMH OT'OJIOHIEHB 32 MEX1 OCHOBHOTO (haiilsry mporpamu.

Taki pomatkoBi Qainm 3 KOJAOM, W10 BUKOPUCTOBYETHCA B
mporpamMi, Ha3WBalOThCA MOAYJIAMH. HaildacTiiie BOHHM MICTSTh
OrOJIOIIEHHS (YHKIIA Ta KOHCTAHT, fAKI JaJli MOXYTh OyTH
HIJKII0YeH] (IMIIOPTOBaHi) B TOJIOBHY Nporpamy 1 BUIBHO B HId
BUKOpUCTOBYBaTUCs. OO0’ €KTU 3 MOJYJIsl MOKYTh OyTH IMIOPTOBAHI B

150



iHII Moxaymi. aiyl yTBOPIOEThCA IUIIXOM JOJaBaHHS J0 I1MEH1
MOAYJIsl po3mikpeHHs .pPY. [Ipu iMIOpTI MOy IHTEPIIPETATOP IIyKa€e
daitn cmoyaTky B IIOTOYHOMY KaTajio3l, MOTIM B KaTajlorax,
3a3HayeHuXx y 3MiHHINA otoueHHs PYTHONPATHnoTiM B 3anexxHux
BiJl IaTGopMU MIIAXaX 32 3aMOBUYBAHHSM, a TaKOX B CIEIIaIbHUX
daitnax 3 po3mmpeHHsIM QPthQ ski jekaTh B CTaHAAPTHUX KaTalorax.
Moskna Baectr 3Mind B PYTHONPATH B Gpth moxasiu Tyau cBiit
nuisix. Katanoru, B AKX 311MCHIOETHCS TOIIYK, MOXKHA IMOJUBUTHCS B
3MiHHI# SYS.path

Benuki mporpamu, SK MpaBuio, CKIAJalOThCS 3 CTapTOBOIO
daiiny — (ailly BEpXHbBOrO piBHA, 1 HaOopy QaiIiB-MOIyTiB.
["onoBHUM (Qaiin 3aliMaeTbCS KOHTPOJIEM MHporpamMu. Y TOH Ke dJac
MOIYyJIb — 1€ He TUIbku (izuunuit daitn. Moaynp siBise co00r0
KOJIEKI[1F0 KOMITIOHEHTIB. Y LIbOMY CEHC1 MOJyJib — 1€ MPOCTIp IMEH, —
namespace i Bci iMeHa BcCepeIuHl MOAYJS 1€ Ha3UBAKOThCS
aTpuOyTaMH — TaKMMHM, HaIIpUKJIad, Sk GyHKIIT 1 3miHHi [5, 8, 9, 13].

€ BenMMKa KUIbKICTh BOYJIOBaHUX MOJYJIB, IO JO3BOJISIOTH
BUKOHYBAaTH CKJIaJHI MaTeMaTW4Hi omepailii (math), mpamroBatu 3
natamu (datatime)/dacom (time), BUMagkoBUMU uuciaMmu (random),
onepaniiHow Ta (pailioBoro cucTeMamu (0s) Ta 1H.

[SHEd math. [ Olj®&Oldyds Wkdsy'

Monyne mathuanae nogatkoBi GyHKIIIT 4711 pOOOTH 3 YHCIIAMH, a
TaKOXX CTaHJApPTHI KOHCTAHTH. [lepin Hi’XK BUKOPUCTOBYBATH MOJYJIb,
HEOOXI1THO MIJKIIOUUTH HOT0 3a JOMOMOI'0I0 1HCTPYKITIi:

import math
Moayne mathHamgae HacTyIHI CTaHAaPTHI KOHCTAHTH:

pi — TTOBEpTaE YMCIIO M.
J — moBepTae 3HAUCHHS KOHCTAHTH J.

import math

print(math.pi)
print(math.e)

Otpumaemo:

3.141592653589793
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2.718281828459045

OcHoBHI GYHKIIIT 11 pOOOTH 3 YMCIAMM:

sin (), cos () tan () — craHmapTHi TPUTOHOMETPHYHI (PYHKI[T
(cuHyC, KOCUHYC, TAHT€HC). 3HAaUCHHS BKa3Y€ThCs B pajiiaHax;

asin (), acos () atan () — 3BOpOTHI TPUTOHOMETPHYHI (PYHKIIT
(apKCcHHYC, apKKOCHHYC, apKTaHTEHC). 3HA4YCHHS ITOBEPTAETHCS B
pajiaHax;

degrees(}- mepeTBOpIOE pajiaHK B IPagyCH:

import math

print(math.degrees(math.pi))

Otpumaemo:

180.0

radians()— mepeTBOpIOE rpajycu B pajliaHH:

import math

print(math.radians(180.0))

Otpumaemo:

3.1415926535897931

exp()— excrioHeHTa;

log() — morapudm;
sqrt() — xBaapaTHUI KOPiHb:

import math

print(math.sqrt(100), math.sqrt(25))

Otpumaemo:

10.0, 5.0

ceil() — 3HaueHHs, OKpyTICHE O HAHOIMKIOTO OUTBIIIOTO IIJIOTO:

import math

print(math.ceil(5.49), math.ceil(5.50), math.ceil(5.51))
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Otpumaemo:

6.0, 6.0, 6.0

floor() — 3HaueHHS, OKpyIJieHE 10 HAHOIMKYOrO MEHIIIOTO
LJIOTO:

import math

print(math.floor(5.49), math.floor(5.50), math.floor(5.51))

OTtpumaemo:

5.0,5.0,5.0

pow(yYdMmdzts, — muieguth Hudzo Yo Creneni:

import math

print(math.pow(10, 2), 10 ** 2, math.pow(3, 3), 3 ** 3)

OTtpumaemo:

100.0, 100, 27.0, 27

fabs()— abcomoTHE 3HAYCHHS:

import math

print(math.fabs(10), math.fabs(-10), math.fabs(-12.5))

Otpumaemo:

10.0, 10.0, 12.5

fmod() — ocraua Bin miIeHHS:

import math

print(math.fmod(10, 5), 10 % 5, math.fmod(10, 3), 10 % 3)

Otpumaemo:

0.0,0,1.0,1

factorial() — daxropian uwncna:

import math
print(math.factorial(5), math.factorial(6))
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Otpumaemo:
120, 720
[BHEEZ' random. JdfoOHSBO "' ydmdzo

binbmricte mporpaM  poOSisiITh OJHE 1 T€ K IPU  KOXKHOMY
BUKOHAHHI, TOMY TOBOpAThb, 10 TakKl MPOTpaMH BU3HAYCHI.
BuznaueHicTh Xopolia pid 0 TUX Iip, MOKK MU BBaXKae€MO, 110 OJHI 1
T1 K OOYHMCIICHHS ITIOBUHHI JJaBaTU OJWH 1 TOH ke pe3yiabTtat. IIpore, B
NESKUX Mporpamax BiJ KOMIT'IOTepa MOTPiIOHO HemepeadauyBaHICTh.
TunoBuM mnpukiIagoM € Iirpw, ajie € maca IHIIMX 3aCTOCYBaHb:
30KpeMa, MOJIeNIIoBaHHSA (PI3MYHUX TpoleciB abo CTaTUCTUYHI
€KCIIEPUMEHTH.

3MycUTU TIporpamy OYyTH IIMCHO HemepeadadyBaHOIO 3aBIaHHS
HE Take TMpocTe, aje € CIocooum 3MycuTH 1ii 37aBaTuCs
HernepeabadyBaHoo. OIHMM 3 TakuX CHOCOOIB € TeHepyBaHHS
BUMAJKOBUX YHUCEN 1 BUKOPUCTAHHS 1X Y MPOrpami.

Y Python € BOyaoBaHMII MOJyJb, SKUW JI03BOJISIE T€HEPYyBaTH
NICEBJOBUIIAIKOBI YHUCNAa. 3 MAaTE€MaTHYHOI TOYKH 30pYy, BOHHU HE
ICTUHHO BUIIAJIKOBI.

Mopaynbs random 103BoJIsiE TeHEpYBaTH BUIAAKOBI yucia. [lepi
HDDK BUKOPUCTOBYBAaTH MOJyJb, HEOOXITHO MIJKJIOYUTA WOro 3a
JOTIOMOT OO IHCTPYKIII1:

import random
OcHOBHI (PyHKIIIT:
random() — moBepTae mceBIOBUIIAIKOBE AilicHe yrcio Big 0.0 1o
1.0:

import random

print(random.random())
print(random.random())
print(random.random())

Otpumaemo:

0.42888905467511462
0.57809130113447038
0.20609823213950174
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Uucnma, mo BupamThesa QyHkmiero random() posmnoxineHi
PIBHOMIPHO — II€ O3HAYaE, 1110 BC1 3HAYEHHS PIBHOMMOBIPHI.

uniform(start, end)— moBepTae 1nceBAOBHITAIKOBE JIHCHE YHCIIO
B Jiana3oHi Bix start o end

import random

print(random.uniform(0, 10))
print(random.uniform(0, 10))

OTtpumaemo:

1.6022955651881965
5.206693596399246

randint(start, end)— moBeprae nceBIOBUIAAKOBE IIiJIE YUCIO B
miamas3oHi Bijg start o end

import random

print(random.randint(0, 10))
print(random.randint(0, 10))

Otpumaemo:

10
6

randrange(start, end, step) moseprae BHIAaJKOBHI €JIEMEHT 3
YUCIOBOiI mocaioBHOCTI. [lapamerpu aHasoriyHi mapameTpam
¢ynkmii range() Came 3i CHUCKY, IO TIOBEPTAETHCA (DYHKINIEO
range() i BuOMpaeThCsl BUTIAAKOBHI €IICMEHT:

import random

print(random.randrange(10))
print(random.randrange(0, 10))
print(random.randrange(0, 10, 2))

Otpumaemo:

9
1
8
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choi ce (1 shdz moispradz sifigdsroBuii ememenr 3

Oyb-sIKO1 MOCIIIOBHOCTI (PSAAKY, CIIUCKY, KOPTEXKY):

CIIMCOK 13 3a3HA4€HOI KUIBKOCTI €JIEeMEHTIB. Y 1ell CHHCOK
NOTPAIUISITh €JIEMEHTH 3 TIOCJIIJOBHOCTI, BUOPaH1 BUIIAIKOBUM YHHOM.
Ak TOCTIOBHICTE — MOXKHA BKa3zaTH OyAb-SKUid 00 €KT, IO
HIITPUMYE ITeparlii.

import random

print(random.sample("string", 2) )
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import random
print(random.choice("string™)) # BumaakoBuii CUMBOJI 3
psaKy
print(random.choice(["'s", "t", "r"]))  # BunaagkoBuii eeMeHT 3i
CIIUCKY
print(random.choice(("s", "t", "r')))  # BumaakoBuii eJICMEHT 3
KOPTCKY
OTtpumMaeMo:
Itl
ISI
Irl
shuffle(ufdmse, Y -gripdztsnyeseiementd) . 0O H
CIIUCKY BHIIAIKOBUM YHUHOM. CDyHKI_[iH nepeMimye caM CIIMCOK 1
HIYOTO HE TMOBepTae. Km0 Jpyruil mapamerp HE BKa3aHO, TO
BUKOPHUCTOBYETHCS 3HAUCHHS, sIKe TIoBepHEeHe (pyHkiiero random()
import random
Ist=11,2,3,4,5,6,7,8,9, 10]
random.shuffle(lst)
print(lst)
OTtpumaeMo:
[7,1,6,10,9,4,8,3,2,5]
sampl e(l smdz" Htse dz' MiIs! , — sioBgEraet * Mis



Ist=1[1,2,3,4,5,6,7,8,9, 10]
print(random.sample(lst, 2))

print(Ist) # CaM CIMCOK HE 3MIHIOEThCS

print(random.sample((1, 2, 3, 4,5, 6, 7), 3) )

OTtpumaemo:

(5, g
8, 7
[1,2,3,4,5,6,7,8,9, 10]
[2, 4, 3]

wlizf stels L dBsHEzdZz 8 SO 268 adH(

s Toro moO oTpumath JgocTyn g0 GyHKIIA  abo
3MIHHUX/KOHCTAaHT 3 MOAYJI Ta BHUKOPUCTAaTH iX B OCHOBHIM
mporpami — HOro HEOOX1MHO MIIKIIYUTH A0 nporpamu. lle moxxHa
3pOOUTH 3a JOMOMOror0 IHCTpYKIii I mMp o r t [ ,[ng Modyid e
iM’s 1HII0TO (haitiry Python 6e3 po3mmpenHs .py.

import math

Jlana komaHma immoptye wmoxyiabr Mmath Tenep HeoOximHO
BUKJIMKATU 3 HbOTO OJHY 3 (pyHKmii. {ns Toro, mo0 3BEpHYTUCS 110
3MiHHOT 200 (YHKIIi 3 IMIOOPTOBAHOIO MOAYJsl HEOOXITHO BKa3aTH
#oro 1M's, TOCTaBUTHM KpamKy 1 BKa3aTH HEOOXIJHE 1M’

f{ruvf?.AnvysAwc/ sfr18UudL U0

import math

print (math.e)

Otpumaemo:

2.718281828459045

3anmmc math.eo3nayae, Mo 3HAYCHHS € 3HAXOIUTHCS B MPOCTOPI
iMmeH Moy math

import math

print(math.sqrt(9))
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Otpumaemo:
3.0

Ji3HaTucs, K1 QyHKIIT 1 KOHCTAHTA BU3HA4Y€HI B MOJYJI1 MOKHA
3a goromororo Gynkiii dir() :

import math

print(dir(math))

OTtpumaemo:

[ doc_ ' ' loader ' ' name_ ' ' package ', ' spec_ '
‘acos', 'acosh’, 'asin’, 'asinh’, ‘atan’, 'atan2', 'atanh’, 'ceil’, 'copysign’,
'cos’, ‘cosh’, 'degrees’, 'e', 'erf', 'erfc’, 'exp’, '’expml’, ‘fabs’,
‘factorial’, 'floor', ‘fmod', ‘frexp’, '‘fsum’, 'gamma’, 'gcd’, 'hypot’,
'inf', "isclose’, "isfinite’, 'isinf', ‘isnan’, 'ldexp’, 'lgamma’, 'log’,
'log10', 'loglp’, 'log2', 'modf', 'nan’, 'pi’, 'pow’, ‘radians', 'sin’, ‘sinh’,
'sgrt’, 'tan’, 'tanh’, ‘trunc']

>>>

B pe3ynbTari BUKOHAHHS 1[1€1 KOMaHAW 1HTEPIPETATOP BUBIB BCI
iMeHa, BU3HAYCHI B I[bOMY MOAYJI. Y iX yuci € i 3MiHHa ___dQC__, 1m0
J03BOJISIE BUBECTU OMUC MOJYJIS.

import math

print (math.__doc_ )

Otpumaemo:

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

__doc___€ BHyTpimHIM iM’SIM psaka AOKYMEHTAIlll SK 3MIHHOI
BCepeanH1 (PYHKIIII.

import math

print (math.e. _doc_ )

Otpumaemo:

float(x) -> floating point number
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Convert a string or number to a floating point number, if possible.

Kpim Toro, aizHatucs npo QyHKIIi, K1 MICTUTh MOAYJIb, MOKHA
uepes ¢ynkiito help():

import math

print(help(math))

Otpumaemo:

Help on built-in module math:
NAME
math
DESCRIPTION
This module is always available. It provides access to the
mathematical functions defined by the C standard.
FUNCTIONS
acos(...)
acos(X)

Return the arc cosine (measured in radians) of x.

Ski0 HEeOOX1JHO O3HAMOMMUTHCS 3 ONMHCOM KOHKPETHOT (PYHKIIii
MOAYJIS, TO BUKIIMKAETHCA TOBIJIKA OKPEMO JIJIS HET:

Import math

print(help(math.sqrt))

Otpumaemo:

Help on built-in function sqrt in module math:
sqrt(...)

sqrt(x)

Return the square root of x.
wliRf stels sCtej iis’™ WhkdzCy' ™ L dsHEZ&W

B Python moxHa iMmopTyBatu okpemy (QyHKIIIO 3 MOAYJS 3a
JIOTIOMOTOI0 HACTYITHOI KOHCTPYKIIII:
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from [ Jruof[]? import AvysAwc/ s/

from math import sqrt

print(sqrt(9))
OTtpumaemo:

3.0

Takum ywmHOoM, Python He crTBOproBatMMe 3MiHHY Mmath a
3aBaHTAXUTHh B IaM ATh TiIbkH QyHKIi0 SOrt(). Temep BHKIHMK
GyHKIIIT MOKHA pOOHMTH, HE 3BEPTAIOYHCh JI0 iMeHI Mo Tyst math

Uepe3 koMy MOXHa TIiepepaxyBaTh JeKuUIbka (yHKIIH abo
3MIHHHUX SIK1 HEOOX1/TH].

from math import sqrt, factorial
print(sqrt(9))

print(factorial(9))

Otpumaemo:

3.0
362880

AO0o0 BKazaTu * 1 ToA1 MOXkHA 3BEpTATUCS A0 Oyb-SIKUX (PYHKIIIH.

from math import *

print(sin(pi/2))
OTtpumaemo:
1.0

B sKkocTi mapamerpa TpPUTrOHOMETPHUYH1 (PYHKIT NPUINMAIOTh
3HAYEHHS KyTa B pajiaHax.

from math import *

print(help(sin))
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Otpumaemo:

Help on built-in function sin in module math:

sin...)
sin(x)

Return the sine of x (measured in radians).
dlsotstcj dzgdg? o dzOMmded = dBSHEZAZ' 9

[Ilo6 cTBOpUTH BIaCHUN MOJYJIb HEOOXITHO 30epertu ¢aia 3
BJacHUM iM’ssM W Q@ . p(Wit MomayiiB 0O0OB’SI3KOBO BKAa3y€eThCS
PO3LIMPEHHST .PY), [0 MICTUTh SKUWACH KOJA (BMICT MOJIYJs).
Hanpukiaa cTBOpUMO MOJYJIb Ha3BaBIIH iioro My _math

def my_func ():
print(‘test’)

import my_math # Immmopt Moyt my math

my_math. my_func() # Buxnmuk QyHkIii my func

Pe3ynbTatoM 3amycKy AaHOTO Koay Oye:

test

Ao HeoOXiJHO IMIOPTYBATH OJHOIMEHHI (PYHKINT 3 KUIBKOX
MOJIYJIIB, JJIi HUX MOXHa 3adaTd IceBaoHIMHU. Tomi QyHKIs Oyae
TEX CKOIloBaHA B MOTOYHHUI MPOCTIp 1IMEH, ajie Mij 1HIIOK Ha3BOIO
3a JOTIOMOI'00 HACTYITHOT KOHCTPYKITII:

from [ Jruvf[? import aAvysaSwc/ s
v flr_wfoc

IMnopTyBaHHS MOAYJIE BAKOHYE KOMaH]IU 110 MICTATHCSI B HHOMY.
OpHak, MOBTOpPHE IMIIOPTYBaHHA HE MPUBOJUTH JI0 BHKOHAHHSA
MOAYJIsl, TOOTO BiH TOBTOPHO HE IMIOPTYEThCA. [10SCHIOETHCA 11€ THM,
10 IMIOPTYBaHHS MOJYJIB B HaM’ATh — PECYPCHOMICTKUN MpPOIEC,
ToMy 3aiiBuil pa3 Python iloro He BukoHye. SKIIO OYyJIO BHECEHO
3MIHA JO MOAYJS — HEOOXITHO WOro IOBTOPHO IMIIOPTYBATH,
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npuMycoBo Bkazatu Python, mo wMoaynap BuMarae mOBTOPHOIO
3aBaHTaxeHHs. [licia Bukiauky ¢yskuii reload() i3 3a3HadeHHsIM B
SKOCT1 apT'YMEHTY 1IMEH1 MOAYJIsl, OHOBJICHUI MOJYJIb 3aBAaHTAKUThCS
MOBTOPHO.

import imp

imp.reload(my_math)

Pe3ynbTaToM 3amycKy JaHOTO KOy OyJie:

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

sOkOd&scd kSl &sHkd o

I immopty Python mykae @aiinm, mo 30epiraerbcsi B
CTaHJAPTHOMY MOJYJI SYS K 3MiHHY path MoxkHa oTpuMaTH 10CTy
0 TBOTO CHUCKY 1 3MIHMTH WOro (BIAPI3HIETBCA JUISI PI3HUX
omnepaliiHuX CUCTEM).

Import sys

for place in sys.path:  # path MicTHTh CTUCOK NUISIXIB MONIYKY
MOJYJTiB
print(place)

Pe3ynbTatoM 3amycKy AaHOTO Koay Oye:

D:\Users\syad\AppData\Local\Programs\Python\Python35\Lib\idlI
elib
D:\Users\syad\AppData\Local\Programs\Python\Python35\python
35.zip
D:\Users\syad\AppData\Local\Programs\Python\Python35\DLLs
D:\Users\syad\AppData\Local\Programs\Python\Python35\lib
D:\Users\syad\AppData\Local\Programs\Python\Python35
D:\Users\syad\AppData\Local\Programs\Python\Python35\lib\site
-packages

Crucok Sys.path MicTUTh NUISXM TOMIYKY, OJCP)KYyBaHI 3
HACTYITHUX JIKEPe:
— IUISIX 10 MOTOYHOT'O KAaTaJIOTy 3 BUKOHYBAHUM (paitiom;
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— 3”HaueHHs 3MiHHOI oToueHHS PYTHONPATH. Jlns nogaBaHHS
3MiHHOT B MeHI0 Ilyck HeoOximHo oOpaTu myHKT [lanenb kepyBaHHs
(a060 HanmamrryBanus | [Tanens ynpasmiinas). O6patu myHKT Cucrema.
[lepeittu Ha Bkiaaky JlogaTKOBO 1 HATUCHYTH KHOIKY 3MiHHI
cepenoBHIna. Y po3auii 3MiHHI CepeOBHUIIA KOPUCTYBaya HATUCHYTH
kHonky CtBoputu. B nosie Im’sa 3minnoi BBectn "PYTHONPATH", a
B IMOJII 3HAYEHHS 3MIHHOI 3aJaTH NUISIX J0 MaloK, MOIYJIB uepe3
Kparky 3 KOMOIO.

[Ticnst nux 3MiH MEpe3aBaHTaKyBaTH KOMII'IOTEp HE MOTPiOHO,
JIOCTATHBO 3aHOBO 3aITyCTUTHU MPOrpamy;

— IUISXY TOITYKY CTaHAAPTHUX MOTYJIB;

— BMICT (ailimiB 3 po3mupeHHsM Pth, po3TamoBaHuX B KaTajgorax
MOIIYKY  CTaHJApPTHUX  MOAYJIB, HANOpHWKIaJ, B  Karayiosi
D:\Users\syad\AppData\Local\Programs\Python\Python35\lib\site-
packages. HasBa daiiny Moxke OyTH JOBLIBHOIO, TOJIOBHE, 100
posmmpenHs Qaitty Oymo pth. Koxken nuiax (abcomroTHuii abo
BIJIHOCHUI ) TOBUHEH OyTH PO3TAlIOBAHUN Ha OKPEMOMY PSIKY.

Karanoru nmoBuHHi ICHYBaTH, B 1HILIOMY BUIIAJKy BOHH HE OyAyTh
JI0JIaHl B CITUCOK SYS.path

[Tpn momyky Momysis cmucok SYS.path mporismaeTses 371iBa
HarpaBo. [lonryk mpUIUHSAETHCS MiCIs MEPIIOro 3HAHACHOTO MOJTYIIS.
Taxum unnoM, skmio B katastorax D:\Users\\folder1 1 D:\Users\folder2
ICHYIOTh OJTHOMMEHHI MOy, TO OyJile BUKOPUCTOBYBATUCA MOJYJb 3
nanku D:\Users\folderl, ockinbku BiH poO3TaIIOBAaHUN TEPIIUM Y
CIUCKY IUISX1B MOIIYKY.

Crincok SYyS.pathmoskHa 3MiHIOBATH 3 MPOTPaMU 3a JTOTIOMOTOFO
CIIUCKOBMX MeToMiB. Hampukiman, momaTu KaTajor B KiHEIb CIHCKY
MOJKHA 3a TormoMororo Metoay append()

import sys

sys.path.append(r* D:\Users\folder1") # JlomaemMo B KiHEIb
CIIUCKY
for place in sys.path:

print(place)
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Pe3ynbTaToM 3amycKy JaHOTO KOy OyJie:

D:\Users\syad\AppData\Local\Programs\Python\Python35\Lib\idI
elib
D:\Users\syad\AppData\Local\Programs\Python\Python35\python
35.zip
D:\Users\syad\AppData\Local\Programs\Python\Python35\DLLs
D:\Users\syad\AppData\Local\Programs\Python\Python35\lib
D:\Users\syad\AppData\Local\Programs\Python\Python35
D:\Users\syad\AppData\Local\Programs\Python\Python35\lib\site
-packages

D:\Users\folderl

I[O,Z[aTI/I KaTtajJor B IIOYaTOK CIIMCKY — 3a JOIIOMOI'0OXO
meTony insert()

import sys

sys.path.insert(0, r"" D:\Users\folder2") # Jlomaemo Ha
IMO4YaTKy CIIMCKY
for place in sys.path:

print(place)

Pe3ynbTaToM 3amycKy JaHOTO KOy Oyie:

D:\Users\folder2

D:\Users\syad\AppData\Local\Programs\Python\Python35\Lib\idlI
elib
D:\Users\syad\AppData\Local\Programs\Python\Python35\python
35.zip
D:\Users\syad\AppData\Local\Programs\Python\Python35\DLLs
D:\Users\syad\AppData\Local\Programs\Python\Python35\lib
D:\Users\syad\AppData\Local\Programs\Python\Python35
D:\Users\syad\AppData\Local\Programs\Python\Python35\lib\site

-packages

D:\Users\folderl

CuMBON I mepen JamkaMu JO3BOJISIE HE 1HTEpIpETyBaTH
crerfaigbHl IMOCJI1JOBHOCTI. SIkmo BUKOPUCTOBYIOTHCS
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3BUYAlHI  PAJKKA, TO  HEOOXITHO TOABOITU  KOXEH  ClIell
B LIJISIXY:

sys.path.append ("D:\\Users\\folder1\\folder2\\folder3")
1 0C€jIsd

Konu moayiiB crae 3a0arato, BUHUKAE HEOOXIIHICTh TPyIyBaTH
ix gam. s nporo aitinu MoTyIiB po3KIIaIal0ThCs MO ManKax.

Binomo, 1110 iHTEpIpETATOP LIYKA€ MOYJII B TOTOYHIM Mamill Ta y
CIICIIaJIbHO MPHU3HAYEHOMY [IJIS IbOI'0 MICIll, OTXKE HEO0OX1THO
SKUMOCh YHHOM I[IOKa3aTH WOoMy, IO TamkKa TMOpsa 3 Balloko
MpPOTPaMor0 — HE MPOCTO Mamnka 3 (ainamu, a MICTUTh MOMYJ s
migKIodYeHds. JJg 1boro B mamiyi MOBHHEH 3HAXOIWUTHCS (aiin
__init__.py— BiH MOke OyTH MOPOXKHIM, aje cama MOro HasBHICTH
CUTHAJII3Yy€ 1HTEPIPETATOPY, LIO MAIKa 13 HUM € MAKETOM MOJYJIIB 1
MOJK€ BUKOPHCTOBYBATHUCS B Iporpami [5, 8, 9, 13].

1 OC j Is malgiBaeThcs Kkartamor 3 MOAYISMH, B SKOMY
po3TamoBaHui (aiin iHiiamzanii __init__.py

Sk 1 MOyJIl, MTAKETH CTBOPIOIOTH HOB1 MTPOCTOPU IMEH:

import my_package.my_math
# Moaynbp my math mykatumerscst B maketi my package

print(my_package.my_math.exp(1))

Otpumaemo:

2.718281828459045

Bci po3risiHyTi BUAM IMIIOPTY MOIIMPIOETHCS TAKOXK HA MAKETH.
JIume B iMEHax JOJAETHCS NONATKOBUW €JIEMEHT 4Yepe3 KpamKy —
Ha3Ba mnakery. Ilaketm MOXyTh BKJIAgaTUCAd B IHIII TaKETH,
aHAJIOTIYHO JI0JIJaI0YM HOBI MPOCTOPH IMEH.

Ak 1 Momyini, MakeTH MOXYTb MICTUTH KOJ, SKuil Oyjae
BUKOHAHO IIiJ1 Yac 1HiIiagi3aiii makeTy, — BiH 3alUCYETHCSI B CAMOMY
daitm __ init__.py
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1 O HOdzdz" GdEQ t&dEfdf  cOCIsdC k3

1. Yucna m ta k (3<k<10) BBOASATHCS 3 KJIaBlaTypH. 3reHEPyBaTH Ta
BUBECTHM Ha €KpaH m UIuX (AIMCHUX) BUMNAJKOBUX YHCENT 3
NPOMDKKY, BKa3aHOMY Yy TMYHKTI a. BuBeneHHs Ha eKkpaH
3MIMCHIOBATH MO k yucen y psaaxy.

2. Po3poOutu nporpamy, JOTPUMYIOUHCH TAKUX BUMOT':

- quCy0 n (KUTBKICTh €JIEMEHTIB CIIMCKY) — IMEHOBaHA KOHCTAHTa;

- CJIEMEHTH CIHUCKY — IICeBJOBHITAJIKOBI YHWCJIAa, 3T€HEPOBaHI Ha

iHTepBai [a, b], ae a 1 b BBogaThcs 3 kinaBiatypu (a<b);

- yCl BX1JIH1 JIaH1 1 TAKOX €JIEMEHTH CIIMCKY BUBOJISITHCS HA €KPaH.
1 |B oagHOBUMIpHOMY MacHuBiI (CHHCKY), IO CKJIQJA€ThCS 3 N

MIHACHHUX €JIEMEHTIB, OOYHCIINTH:

1) cymMy BIJI’€MHUX €JI€MEHTIB;

2) no0yTOK  €JIEMEHTIB  CHOHUCKY, pO3TalllOBaHUX  MIX

MaKCHUMaJbHUM 1 MiHIMAJIbHUM €JICMEHTAMHU.

3. Po3pobutu nporpamy, 10TPUMAaIOUYUCh TAKUX BUMOT':

- PO3MIpU MacHBy N 1 m — BBECTHU 3 KJIaBI1aTypHu;
- €JIEMEHTH MAaCUBY — IICEBIOBHMMAJKOBI YKCIa, 3T€HEPOBaHI Ha
iHTepBaii [a, b], ae a1 b (a<b) BBOAATHCSA 3 KJIaBlaTypH;
- yCl BXIJIHI Ta BHUXIJHI JaHI 1 TaKOX €JIEMEHTH IO0YaTKOBOI
MaTpHIll Ta OTPUMAHOT BUBOJIUTH Ha €KpaH.

1 | PeanizyBaTu mporpamy, sika MiHs€ MICIISIMU TIEPIIANA 1 OCTaHHIM
CTOBIIL[I KBaJpPaTHOI MAaTPHIII.

1 0dlsOdzdgr MO s S tsdzls to ts dz

1. SIxuM YMHOM MOYKHA 3T€HEPYBATH BUIIAJKOBE YHUCIIO?

Jlst yoro icHye pynkitisg random()?

SKUM YMHOM TEHEpYIOThCS LIl BUIAJKOBI 4YMCIa HA MEBHOMY
1HTEepBai?

Sk 3re”HepyBaTH IiMCHI BUMAIKOBI YKCia HA IEBHOMY 1HTEpBai?
[I{o Ha3uBarOTh QYHKIIIEIO?

Sk B11OyBa€eThCS 3BEpHEHHS 10 QYHKIIII?

Yu koxHa (yHKIIIS TOBUHHA MATH ONEpPaTOP MOBEPHEHHS?

[Ilo Take noKaabH1 3MiHHI?

[Ilo Take rio0anbH1 3Mi1HH1?

w N

©ooNo A
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10. 1o Take dakTUuHI MapameTpu QYHKIIII?

11. Illo Ttake dhopmaibHI mapamMeTpu’?

12. Yu MoxyTh ifeHTU]IKATOPU (PAKTUYHUX 1 (PopMaTbHUX
napaMeTpiB CIIBIIAIaTH?

13. Un 00OB’SI3KOBO  KUIBKICTh ~ (DaKTUYHUX 1 GopMaTbHUX
rapaMeTpiB ITOBUHHI CITIBIIa1aTH?

14. Yn wMoxe r1io00anbHa 3MIHHA OyTH po3TallloBaHa Yy Tijii
nporpamu?

15. Yu mokHa y cepeauHi OjHl€l (YHKII OroJIONIyBaTH IHIILY
byHKII110?

16. Illo Take fOKyMEHTaIIiHI PSIAKA?
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tdrrwf 5. tfafuvd v Ao 0fR

51.v9 J HJ dzdzV " deW Sted3EOYy" =k

[Toku mporpama BHKOHYEThCS ii J1aHl 30€piraroTbCsi B Tam STl
(Random Access Memory (RAM)). Konu mporpama 3aBepiryeTbcst
a00 KOMII'IOTEp BHMMKAIOTh, JaHl 3 IMam’aTi 3HHKaroTh. 1100
30epiratv AaHl MOCTINHO, HEOOXIHO MOMICTUTH iX B (aitn. Daiinu
3a3BUYail 30€piraroTh Ha KOPCTKOMY JTMCKY a00 HOCIi.

Konu € Benuka KUIbKICTH (PaiiiiB, iX 4acTO OpPraHi3oBYIOTh B
nupekTopii (manku). KoxkeH ¢ain po3mni3HAETbCS 3a YHIKAIbHUM
iM’siM a00 o koMmOiHaIli iMeHi1 (ailiry Ta IMEHI JUPEKTOPIi.

UwuTarouu 1 3anucyrouu (aiiiau, mporpaMu MOKyTh OOMIHIOBATHUCS
iH(popMaIllier0 oaHAa 3 OJHOK 1 CTBOPIOBATU MPUIATHI IS JIPYKY
dbopmatu, nonidui PDF.

PoGota 3 (aitnamu B yoMych mojiiOHa po0oTi 3 kHuramu. 11[06
NPOYNTATH KHHUTY HeoOXimHo 11 Biakputu. Komm mnpouuTano
HeoOXimHe — 3akpuTH. [loku KHHMra BiAKpUTa, MOKHA a0o0 11 yMTaTH
abo B Hel 3amucyBath. B 000X BHUMaAKax BiOMO, B SKOMY MICIII
KHUTH 3HAaXOAWTECh. BiNbIIy YacTWMHY Yacy KHUTA YHUTAETHCS TI0
TOPSIZIKY, aJie TAKOK MOYKHA MPOMYCTUTH SIKYCh YaCTHHY.

Bce ne Ttakox BimHOcUThes A0 ¢ainiB. [I[o6 Binkputu aiin
HEOOX1THO BKa3aTh WOro iM’g 1 BU3ZHAYUTHA HEOOXIJTHO MOro 4YMTATHU
a00 3amucaTu B HbOTO SIKYCh 1H(GOpMAIIIIO.

Omnepanis BiAKpUTTSA (ailiny cTBOproe (aitioBuii 00’ €KT.

fileobj = open(filename, mode)

— fileobj — e 006’ ekt aity, mo moBepraeThes GyHKIIE open ();

— filename — e psgok, mo npeacrasise codoro iM’s daiiny;

— mode — me psmoOK, AKWA BKasye Ha Tun Qairy i1 mii, ski
HEOOX1HO HAJl HUM 3pOOUTH.

[Tepia siTepa psaaka modeskasye Ha omepaitito (Tadur. 5.1):

Ta6nung 5.1. Onepanii npu poOoTI 3 daitiamu
[ "5 ] 420y dzdz™
r YuraHus
w 3anuc
Sxkio daitny He icHYye, BIH OyJie CTBOPEHUH.
Sxmo daitn icHye, BiH OyJe nepe3anucaHui
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ITponoBkenns Tadbnui S.1.

[ T8 ] 20y J dzdz"
X 3anuc, ajie TUTbKY SKIIO (ailily 1ie He iICHYy€
a JlomaBaHHS JaHUX B KIHEIb (Dailily, SKIIO BiH ICHY€E

Jlpyra mitepa psiaka modeskasye Ha TaIl haniy:

— t (abo HIYOTO) 03HaYaE, MmO (Al TEKCTOBHUI;

— b o3Hauae, 110 ¢aiisn GiHapHU.

[Ticns BiAKpUTTS (pailily BUKIUKAIOTHCS (PYHKIIT [J11 YUTaHHS ab0
3aMucCy JaHUX.

I o 3aBepieHHIO TOTPIOHO 3aKPUTH (A,

vJ EMistse ' — i@ dddmicTaTe apykoBaHI CUMBOIH 1
npoOUTK, 3rPYINOBaHl B PSAIKH, K1 BIJOKPEMJICHI OJMH BiJI OJHOTO
CUMBOJIaMHd HOBOTO psnka. Ockinbku Python crerianbHO CTBOpEHHIA
11 00poOJICHHST TEKCTOBUX (DaitliB, BIH HaJa€ METOMH, Kl POOIATH
Taky poOOTy MpOCTOIO.

week days = ""Monday,
Tuesday,

Wednesday,

Thursday,

Friday,

Saturday,

Sunday"
print(len(week _days))

OTpumaemo:

62

write() — 3ammucye 3BUYaiiHUE psmok B ¢aii. Skmo B sSKocCTi
napaMmerpa BkazaHo Unicodepsiok, TO TPOBOAUTHECSA CIpoda
IIEPETBOPUTH MOT'0 B 3BUYAWHUU PSAAOK. Tak K 3a 3aMOBUYBAHHAM
BUKOpucTOBY€eThes komyBanHs ASCIL cipo6a nmeperBoputu Unicode
PAIOK (110 MICTUTh YKPAiHCHKI/POCIMCHKI JIITEPH) B 3BUUANHUI PSAIOK
npu3Bee no redepartii BunaTky UnicodeEncodeError

f = open(‘file.txt', 'wt")
f.write(week days)
f.close()
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®yukiis write() moBeprae umnciao 3anmucaHuxX OaiTiB. BoHa He
J0/1a€ HISIKUX MPOoOUTIB a00 CHMMBOJIIB HOBOTO PsJKa, SIK 1€ POOUTH
¢ynkmis print(). 3a momomororo ¢ynkmii print() Takok MoxkHA
3aMUCyBATH JIaH1 B TEKCTOBUH (hailn:

f = open(‘file.txt', 'wt')
print(week_days, file=f)
f.close()

3a 3aMoBuyBaHHAM QyHKIisA Print() momae mpoOiT micias KOKHOTO
apryMEHTY 1 CUMBOJI HOBOTO psiika B KiHIl. {15 Toro moO ¢yHKIis
print() npamroBana sk ¢yukmis write(), Tpeba nepenmaTu i Ba
HACTYITHUX apryMEHTH:

—[] sep (po3aUTBHUK, 32 3aMOBUYBAaHHSM 1i€ IpoOuT, '');

—[] end (cumBon KiHIS (aiiily, 3a 3aMOBUYBAHHSIM II€ CHMBOJI
HOBOTO psjika, '\n').

®dyukmis print() BUKOPUCTOBYE 3HAYCHHS 3a 3aMOBYYBaHHSM,
SKIIO TUIBKK HE TepeaaTH il oCh 1HIIIE.

f = open(‘file.txt', 'wt")
print(week_days, file=f, sep=", end=")
f.close()

520 ydlskzeo Odzdzwy HOdzdr L W O2 &k

[Ilo60 mnoBHICTIHO 34YuTaTh Bech (hailli MOXXHA BUKOPUCTATH
¢ynkito read() 6e3 aprymentis. [Ipore, moTpiOHO MaTH Ha yBasi, MO
daiin po3mipom 1 I'GaitT cnoxkuBae 1 ['6aiiT mam’sti:

f = open(‘file.txt', 'rt")
days = f.read()
print(days)

f.close()

Pe3ynbTaToM 3amycKy JaHOTO KOy Oyie:

Monday,
Tuesday,
Wednesday,
Thursday,
Friday,
Saturday,
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Sunday

MoxHa BKazaTh MakCUMajldbHY KUIbKICTh CUMBOJIIB, SIKY (DYHKIIis
read() moBepHe 3a OIMH BHKJIHK.

f = open(‘file.txt', 'rt")
days = f.read(20)
print(days)

f.close()

PesynbTaToM 3amycKy AaHOTO KOay Oye:

Monday,
Tuesday,
Wed

[Ticns Toro sik Oyyno 3unMTaHO Bech (ailyl, MOMANBINI BHKIUKH
¢ynkiii read() moBepraruMyTh MOpOXKHIH psaaok ().

Takoxx MoOXxHa 34WTyBaTH (aia 1Mo oAHOMY PSAIKY 3a pa3 3a
noromororo Gynkiii readline()

f = open(‘file.txt', 'rt")
print(f.readline())
f.close()

Pe3ynbTratoM 3amycKy AaHOTO Koay Oye:

Monday,

Jlnst TekcToBOro (haillly HaBITh MOPOKHIN PSAJOK Ma€ JOBKHUHY,
piBHY | (CHMBOJI HOBOTO psiKa), TAaKUW PsSAOK Oyae BBaxkarucs True.
Komu Beck daiin Oyne 3umrano, ¢pyukmis readline() (ax i gyHkiis
read()) moBepHE MOPOXKHIN PAAOK, SKUH Oy/e po3miHeHo sk False.

HalinpocTimuii crnoci0 3UuTatv TeKCTOBUM (haiiyl — BUKOPUCTATH
1TepaTop, o Oy/e MOBEPTATH 110 OAHOMY PAIKY 3a pas.

f = open(‘file.txt’, 'rt")
for line in f:

print(line)
f.close()

Pe3ynbTaToM 3amycKy JaHOTO KOy Oyie:
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Monday,
Tuesday,
Wednesday,
Thursday,
Friday,

Saturday,

Sunday
P BsdiBOIsdydzey L OGtedIlslsw WO2dzk

Akiio 3a0yTy 3akpuTH (paita micyiast podoTH HAJl HUM, HOTO 3aKpUe€E
Python micns Toro, sik Oyze BUAATIEHO OCTaHHE MOCHUJIAHHS HA HBOTO.
[le o3nauae, mo, AKMIIO BIAKpUTH (Al 1 HE 3aKPUTH HOTO SIBHO, BiH
OyJie 3aKpUTUM aBTOMATHYHO MO 3aBeplieHH1 (QyHKIii. AJie MOXHa
BIIKpUTH (ailn BcepeauHi AOBroi ¢QyHKIii abo HaBiThb OCHOBHOTO
po3auny nporpaMu. daiisl TOBUHEH OyTH 3aKpUTHUM, 11100 BCi omneparlii,
10 3JIMIIWIKCS Ta 3aMKCH OyJIM 3aBEPIIEHI.

Y Pythone d3j dzj HY J ted Suis dabujeudnds’xTiB Ha
3pa30K BIAKpUTHUX (aiiiiB. MokHAa BUKOPUCTOBYBATH KOHCTPYKIIIO:

with o9dtOL as L d dzdzO

with open(‘file.txt’, 'wt') as f:
f.write(week _days)

[Ticnst Toro sik OJOK KOAY, PO3TAlIOBAHUM IMiJi MEHEIKEPOM
KOHTEKCTY (B I[bOMY BHIIQJIKy OJIMH PAJNIOK), 3aBeplIuThcsa (abo
HOpMajJbHO, a00 TUIIXOM TeHepallli BUKIIOUEHH:S), ¢ain Oye
3aKPUTUNA aBTOMATUYHO.
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1 Oo HOdzdz? dzO Ctsdizf 6 Isjtedzd?2 1 toC

1. 3 kiaBiaTypu BBOJAMTHCSA TEKCTOBUM psiiok. Po3pobutu mporpamy,
sKa pealli3ye BKa3aHi Jii.

1 |a) miapaxoBye KUTBKICTh CJIB, SIKi MalOTh HEMApHY JOBXKUHY;
0) BUBOJIUTh HA €KPAH YACTOTY BXOJIKEHHS KOXKHOI JIITEPH;
B) BUJIAJISIE€ TEKCT, 110 PO3MIIIEHO B KPYTJIUX JAY>KKaX.

1 dlsOdzadz?y HdzWw MOBBS tsdzls to s dzs

1. PoGota 3 aitmamu B Python.

2.Bigkpurts daitny.

3. 3akputTs (daitny.

4.Yuranns 3 (aitny Ta 3anuc y daii.

5. lopatkoBi Aii ajis ¢aiiis.

6. Moay:s path.

7.Onunrite HasiBHI B Python ¢yHkIii pobotu 3 dainamu i MeToau
(haitnoBux 00’ €KTIB.
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tf1rwfrRBcUsR
6.1) O Od dz  sdgvislsw

1l d dzg¥ Is-GigcnoBinienns inTepnperaTopa, MOpyIIyBaHi B pasi
BUHMKHEHHS TTIOMUJIKA B MPOTPAMHOMY KOJii a0 Mpu HACTaHHI AKOi-
HeOyap moaii. Ko B Ko He nepeadauyeHo oOpOoOIEHHS BUHSTKIB,
TO TporpamMa TIEPEPUBAETHCS 1  BHUBOJWTHCS  TOBIJOMIICHHS
PO MOMMUJIKY.

Haranaemo, 1110 iCHy€ TpU TUIIM HOMUJIOK B MPOTpaMi:

# d dzls O ¢ g dewdginnku B iMeHi omepaTopa abo GyHKIIIT,
HEBIJIMOBIIHICTh 3aKPHUBAIOYUX Ta BIAKPUBAKOYHUX Janok i1 T.J1. ToOTo
NMOMUJIKA B CHHTAaKCHMCI MOBH. Sk TIpaBWjIO, 1HTEPIPETATOP
MOTNEPENTh NP0  HASABHICT,  MOMWJKH, a  IporpaMa  He
BUKOHYBaTUMETbHCS 30BCIM. [IpuKiaa CHHTaKCUYHOT TOMUJIKH:

print("HeBianmoBiIHICTh BIAKPUTHUX Ta 3aKPUTHUX JIAmOK!)

PesynbTaToM 3amycKy AaHOTO KOay Oye:

SyntaxError: EOL while scanning string literal

# J &30 dzls-d ngdaomunku B Joririi poOOTH mporpamu, sKi
MOXHa BHUSBUTH TIIBKM 3a pe3yibTaTaMd pPOOOTH CKpHITA.
Sk mpaBuio, IHTEPIIPETATOP HE MOMEPEIKAE MPO HASIBHICTH MOMIJIKH.
A miporpama Oyjie BUKOHYBATHUCS, OCKUIBKHA HE MICTUTh CHHTaKCUYHUX
noMuIOK. Taki MOMUIIKM TOCUTh BaKKO BUSIBUTH 1 BUTIPABUTH.

] sdzd dz€ d  y O Mmtzie woduSikis dzOstatzb 0T i yac
pobotn ckpunra. IlpuumHor0 € momii, SKI He TmependaydeHi
nporpamictoM. KitacCHUHHM TPHUKIAA0M CITYKUTh JIJICHHS Ha HYJIb:

def test (x, y):
return x/y

print(test(4, 2))

Pe3ynbTaToM 3amycKy JaHOTO KOy Oyie:

Traceback (most recent call last):
File "G:\KITIM\2017-2018\Inoctpanmsilab2.py”, line 4, in
<module>
print(test(4, 0))
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File "G:\lab.py", line 2, in test
return x/y
ZeroDivisionError: division by zero

B moBi Python BUHATKM MOpyIIyIOTHCS HE TUIBKK MPU MTOMMIIIIL,
ajie 1 sSIK MOBIJJOMJICHHSI IPO HAcTaHHs Oyab-sikux nmoji. Hampukian,
meton index() 30ymkye BuaATOK ValueError sxmo mykanui
¢dbparMeHT HE BXOJIUTh B PSAIOK:

>>> "String". index ("'S")
0

>>> "String". index (*'s")
Traceback (most recent call last):
File "<pyshell#13>", line 1, in <module>
"String". index (*'s")
ValueError: substring not found

6. 2. dejsdzoadzY sC ' o

Jliis 00poOJIeHHsT BUHATKIB Ipu3HadyeHa iHCTpyKiig try [5, 8, 9,
13]. ®opmar iHCTpYKITii:

try:
<i[ Ls, ] csdfv L O A L R
l RY CUSR>
except <IrR1cu[GBst>lapcuedn>:
<i[ Ls, 2y IrRsg{1vlv?8c 11 R
I'rRyuCcuvsu>
é
except <JRrR1TCcU[§ sN>I®mrg copnv>:
<i [ Ls, zf Irsgf1vlv?8c 11RrR
l Rl csuv >
else:
<iffs, =24 Irgfrv|lv?ec, Ccsz{ |
Il R1LRS[ >
finally:
< 1[s, zf Jrsf{f1vluv?>ggllb 1

Il R dr sv>
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[HCTpyKIIil, B SIKUX TEPEXOIUTIOIOTHCS BUHATKW, MOBUHHI OyTH
po3TamioBaHi BcepeauHi Onoky try. ¥V Omomi excepts mapametpi
<BuHsTOK 1> BKa3yeThCs Kilac 00pOOJIFOBAHOTO BUHSITKY.

Hanpuknazn, mo0 oOpoOUTH BUHSATOK, 110 BUHUKAE IIPU JIJICHHI
Ha HYJIb:

try: # IlepexOoImIoeThCsl BUHITOK
x=1/0 # Ilomunka: aineHHs Ha 0
except ZeroDivisionError: # Bka3yemo Kj1ac BUHSITKY
print ("O6po6wyn mieHHs Ha 0")
x=0
print(x)

PesynbTraToM 3amycKy AaHOTO KOy Oye:

O6pobwmmm mieHHs Ha 0
0

SAkumo B Osoui try 3reHepoBaHO BHUHSTOK, TO YIPaBIiHHS
nepesaeTbes 0JI0Ky exceptV pasi, sKio BUKIIOUEHHS HE BIAMOBIIAE
3a3HAYEHOMY KJacy, YNpPaBIiHHS MEPEeNaeTbCsd HACTYMHOMY OJIOKY
except Akiio xoieH 0JI0K eXCeptHe BiAMOBIAa€ BUHATKY, TO BUHSITOK
"crimuBae" 10 0OpoOHMKA OLTBII BUCOKOTO PIBHS. SIKIIIO BUHATOK Hife
HE 00pOOJIAETHCS B IPOTPaMi, TO YIIPABIIIHHS NMEPEAAETHCA OOPOOHUKY
32 3aMOBUYYBAHHSM, KWW 3yNUHS€ BUKOHAHHS MPOrpaMu 1 BUBOJUTH
CTaHAApTHY 1HQOpPMAIII0 PO MOMUIIKY. TakKuM YMHOM, B OOpPOOHUKY
MOX€ OyTH K1JIbKa OJIOKIB €XCept3 pi3HMMHU Ki1acaMu BUHATKIB. Kpim
TOTO, OIMH OOPOOHUK MO>KHA BKJIACTH B THIIUH.

try: # OO0Opo0JIIETHCS BUHSTOK
try: # Bkiaaenuid o0OpoOHUK
x=1/0 # Ilommiika: gineHHs Ha 0

except NameError:
print ("HeBu3nauenuii i1enTudikarop")
except IndexError:
print ("HeicHyrOuMil iHAEKC")
print ("Bupa3s mnicins BkiiagieHoro oopooHuka')
except ZeroDivisionError:
print ("O6poOka ainenHs: Ha 0")
x=(
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print(x)

Pe3ynbTaToM 3amycKy JaHOTO KOy OyJie:

O6po6enns ainenas Ha 0
0

Y BkIageHoMy  OOpOOHMKY  HE  BKa3aHO  BHUHATOK
ZeroDivisionErrot Ttomy BuHsATOK "cruimBae" 10 0OpOOHWKA OiIBII
BUCOKOro piBHA. Ilicnss  oOpoOJieHHS  BUHSTKY  YHpaBJIiHHS
nepeaaeThCsl IHCTPYKIIii, pO3TalIOBaHUH Bipa3y Micis 00poOHUKa.

B iHCTpyKIIii €XceptmokHa BKazaTu BiJpaly KijdbKa BHUHSTKIB,
nepepaxyBaBIIM iX yepe3 KOMY BCEPEANHI KPYTIUX JTYKOK.

try:
x=1/0
except (NameError, IndexError, ZeroDivisionError):

# OOpoOJICHHS BiJIpa3y NEKUIbKOX BUHATKIB

x =0
print (X)

Ao B IHCTPYKIII €XCeptHe BKa3aHO KIJIAC BUHATKY, TO TaKUU
0JIOK IEPEXOTUTIOE BC1 BUHSITKH.

try:
x=1/0

except: # OOpoOJIeHHS BC1X BUHSTKIB
x=0
print (X)

Ha mnpakTuimi ciii yHUKaTH TMOPOXKHIX IHCTPYKIIA except
OCKUIBKA MOXHA TIEPEeXONUTH BHHATOK, SKE € JIMIIEe CUTHAJIOM
CHCTEMI, a HE TIOMHIJIKOIO.

Axkmo B 00poOHMKY mpuUCYTHIA ONok €1Se To 1HCTpyKIli
BCEpEMHI 1bOro OJOKYy OyAyTh BUKOHAHI TUIBKM TPHU BIJICYTHOCTI
noMuJiok. [Ipu HeOoOXiTHOCTI BHKOHATH Oyb-AKl 3aBepIIaibHI ii
HE3aJIeKHO BIJI TOro, OyJO 3rEeHEPOBAHO BHHSATOK YW Hi, CIIJ
ckopucratucs 61okom finally
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try:
x =10/2 # Hemae moMuiku
#x =10/0 # Ilomunka: ginenus Ha 0
except ZeroDivisionError:
print ("Jlinenus va 0")
else:
print ("bnok else")
finally:
print ("bsok finally")

Pe3ynbTaT BUKOHAHHS MPY BIACYTHOCTI BUHATKY:

biok else
brok finally

[TocnioBHICT, BUKOHAHHS OJIOKIB MIPH HASIBHOCTI BUHATKY Oyje

1HILAH;

Hinenns Ha 0
brok flnally

[Ipu HasBHOCTI BUHSATKY 1 BIACYTHOCTI OJIOKY €XCeptiHcTpyKilii

Bcepenuni Oyoky finally OymnyTes BuKOHaHI, ajne BHUHATOK HE Oyne
00poOsieHo. BiH mposioBkuTh 'criMBaHHA" 70 OOpOOHMKA OUIBII
BHCOKOT'O PIBHAI.

try:
x =10/0
finally:
print ("biok finally")

Skio KopuCTyBallbKHil OOpOOHWK BIACYTHIH, TO YINpaBIIHHS

nepeaeTbesi 0OPOOHUKY 32 YMOBUYAHHSIM, SIKUW MEpEepUBA€ BUKOHAHHS
IporpamMu 1 BUBOJAUTH MOBIJJOMJICHHS TTPO MOMMUJIKY.

biok finally
Traceback (most recent call last):
File "G:\lab.py", line 2, in <module>
x =10/0
ZeroDivisionError: division by zero
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63.s ZOMd oBRZHBOOddr oddawiIsC '

Bci BOymoBaHi BUKIIOUEHHsS B MOBiI Python mpencraBieHi y
BUTJISIAI KJaciB. lepapxist BOy10BaHUX KJ1aciB BUHSTKIB:

BaseException
GeneratorExit
Keyboardinterrupt
SystemEXxit
Exception
Stopiteration
Warning
BytesWarning, ResourceWarning,
DeprecationWarning, FutureWarning, ImportWarning,
PendingDeprecationWarning, RuntimeWarning,
SyntaxWarning,
UnicodeWarning, UserWarning
Ar 1 trJllet icError
FloatingPointError, OverflowError, ZeroDivisionError
AssertionError
AttributeError
BufferError
EnvironmentError
IOError
OSError
WindowsError
EOFError
ImportError
LookupError
IndexError, KeyError
MemoryError
NameError
UnboundLocalError
ReferenceError
RuntimeError
NotimplementedError
SyntaxError
IndentationError
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TabError
SystemError
TypeError
ValueError
UnicodeError
UnicodeDecodeError, UnicodeEncodeError
UnicodeTranslateError

OcHOBHa TiepeBara BUKOPHMCTAHHSI KJaciB JJisl OOpOOJIEHHS

BUHATKIB TOJIATa€ B MOXJIMBOCTI BKa3iBKM 0a30BOT0 KJacy s
MEPEeXOIUICHHS BCiX BHUHATKIB  BIANOBIAHUX  KJacCiB-HAIaJKiB.
Hamnpukian, mis mepexoryieHHs IUJISHHsS] Ha HyJIb OyJI0 BUKOPUCTAHO
kiac ZeroDivisionError. SIkimo 3aMicTh BOro Ki1acy BKa3aTu 0a30BuUi
kiaac ArithrneticError, To mepexommoBaTUMyThCS BUHSITKH KJ1aciB
FloatingPointError, OverflowErrori ZeroDivisionError.

N

© N O W

try:
x =1/0

except ArithmeticError: # BkazaHo 0a3oBHii Kj1ac
print ("O6poOunu nuieHHs Ha 0")

1 Odls Odedzr O &S s dzls ts 5 dz

. IIoHSTTS NOMMIIKH.

[Ilo Take BHUHATKOBI CHUTyallli 1 SKUM YMHOM 3JIMCHIOETHCS 1X
00po6ienHs y Python?

biioku try — except.

ATpuOyTH BUHATKIB, 1HIIIIOBAHHS BUHSTKIB.

Jli1st yoro BUKOpUCTOBY€EThCS rika finally B iHcTpyKii try?

Yu moxkHa riky finally noengnyBaru 3 riikamu except?

SIK1 1Ba KJ1acu BUHATKOBHUX CUTYyaIlli HasBHI B Python?

Axkuit 13  KJIaciB  BUHATKOBUX CHUTyallli pPEKOMEHIYEThCS
BUKOPHUCTOBYBATH y Mporpamax?
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1 O HOdzdz" HB totSL 6OmEZdzC 5O 5° 1

l Jdidsed HBE ftosctcOBdzce s CtsSHEZ:

Moayns mae mMicTuTH 1Bl QyHKIT (PEKypPCUBHUM Ta iTeparliiHuii
aJITOPUTMHU PO3B’SI3aHHS 3a/1a4i).

3HaueHHS X Ta TOYHICTh € BBOJATHCS 3 KJIaBIaTypH.

BukonaTu nepeBipKy 31 3HaUCHHSIM CTaHIAPTHOI QyHKIIII.

MiHiManbHO BUKOPUCTOBYBATU BOYIOBaH1 METOIU 1 (PYHKIIi.

Cam Moaynb Ta BCl (PYHKIIT MOBUHHI MICTUTH JOKYyMEHTAIlilHI
PAIKH.

1 OH OdgautHHs n~, TOYHICT, € CKJIacTH IMiJIporpamy
PO3paxyHKy (PYHKIIIT Y 3 TOUHICTIO € BUKOPHUCTOBYIOYH PEKYPCHUBHUI
Ta ITepalliHUI AITOPUTMH PO3B’I3aHHS 3a/1a4l.

BusHaunTu, Ky KUIBKICTh YICHIB psay HEOOXITHO MiJCyMyBaTH
Uil JTOCATHEHHS 3a3HAYEHOI TOYHOCTI (MOPIBHATH PE3yJbTar
N1JICYMOBYBaHHSI 31 3HAUEHHSIM CTaHIapTHO1 (QYHKIII1).

: r* of ©
1 0" | f(x) b Lt P
1 X3 X5 X7 ...... | X2*n+1
arctg(x) X- s A ) X|<1
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¢ kymymsTop, 9

Anroputm, 17,19 - 27, 31, 91,
92, 97

AInbTepHaTHBHA T'iiKa, 95, 102
AHoHIMHI ¢yHKIIT, 128
Aprymenty, 40, 61, 62, 68, 70,
76, 78,82,104, 117,119 - 121,
123 - 130, 143, 154, 155
ApupMeTHKO-I0TTUHU N
pucTpin, 8, 9

ApxiTeKTypa KoMIT 10Tepa, 8
AceMOinep, 27, 28

1 asuc, 11
biok-cxema, 21, 22, 91 - 96

| ara pospsny, 11, 12
Busenenus nanux, 40
Bunaneunsa enemenra, 75, 87
BukonyBanicth onepartiii, 20
Bunydyenns miapsaaky, 59
Bunsarku, 30, 46, 49, 59, 67, 72,
74, 84, 86, 100, 127, 154, 160 -
165

Bumnaakosi uucna, 134, 136,
137, 138

BupisHioBanus, 62, 63, 66, 67,
69, 70

Bxnaneni crimcku, 107
Bxmaneni nukiu, 108, 109
Bximrouenns, 106, 107
BnactuBocti anroputMmis, 19,
20

Brytpimui pynkii, 128

] mo6anpHa 3MiHHa, 121, 122
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1 {sbdbr YRS

[ BiliKOBa cHUCTEMa YHCIICHHS,
13

JlenopmamizoBana dopma, 18
JlecsITKOBAa CHCTEMA YMCIICHHS,
12

JleTepMiHOBaHICTh aJTOPUTMY,
20

Jlnnamiuna Tumizamis, 42, 43
JuckpetHicth iH(popmariii, 20
JIUCKpETHICTh pOOOTH
anroputmy, 20
JlokymMeHTartiai psijaku, 126

[ IEKTpOHHA OOYHCIIIOBAIbHA
MarinHaa, 8

[ OPCTKHUI JHCK, 9

] aMiHa CUMBOJTIB, 70
3BEepHEHHS 70 CIEMEHTY, /2,
84,

3BEpHEHHS 0 CUMBOJTY, 98
3MiHHa, 41, 42, 43

3MilIaHa NO3HUIIMHA CUCTEMA
yucieHus, 11

3cys, 19, 58, 59, 72,73, 76, 77

UHCTPYMEHTAIbHE TIPOrpamMHe
3a0e3neuyeHHs, 26
Inentudikarop, 37, 118
ImeHnoBani aprymenTty, 123,
124, 125

ImmopT, 133, 139, 141, 143, 145
[aTepnperarop, 28 — 31, 35 —
37, 43, 83, 85, 98, 127, 133,
140, 145



ITepamis, 132, 133

S epyroUl CUMBOJIH, 96

Kurou, 82 - 88, 125
Komenrap,23, 24, 26, 39, 126
Komminstop,28, 29, 30
KomruiekcHi uncna,44
Konctpykitist while,98
KomniroBanus,78, 88
Koprex,52, 61, 66, 80, 81, 84,
88, 103, 104, 124, 125

[ oriunwmii Bupa3,93, 98
Jloriunuii oneparop,52, 53
JloxanpHa 3MiHHa,121

[ anrwca,l8

Macus, 70

Macogicts anropurmy, 21
Mamuuaanii kox,27, 28, 29
Maiuaau# nopsaok,19
Menemxep koHTeKCTy, 156, 157
Mertoau psakis,61,

Metoau ClIOBHUKIB, 86

Metoau CImckKis, 73,

MosBu nporpamyBanHs,21, 27,
28, 31

1 anarojkenss, 29, 30
Hanaromxkysaui, 26, 27
Heno3umiina cucrema
yucienas, 11
Heckinuenni mukinu, 100
Howmep pospsiny, 12
Hopmanizoana ¢opma, 19

[ 0’enHanus psaakis, 58, 62
O0’ekr, 43
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OO6po6aeHHs BUHATKIB, 160,
161

OnHopijaHa MTO3HlIiiiHa cucTeMa
yucieHHs, 12

Omneparop, 44, 47, 52
Omneparop pass, 97, 118
Omneparopu npucBoeHHs, 47
Omneparis, 44, 45

OcHoBa cucteMu uncieHss, 11,
18

1 akeru, 145

[Tam’g15, 9

[TapameTpu dynkiii, 83, 118
[TepeBeaenHs mijoro uncna, 13,
35

IlepeTBopenns tumis, 48, 57
[Tomanus manux, 10

[Mogauasg qUIMX BiA €MHUX
yucen, 16

[ToganHg MUIMX TOIaTHIX
yucen, 15

[To3uiiiiga cucTeMa YMCIeHH,
11, 12

[To3wuriiini aprymenTu, 123,
124, 125

[Tomunaku Bukonanus, 30
[Totik BukoHauus, 95, 96, 99,
102, 127

IIpencraBieHHs AIMCHUX YuUCel,
17,19

[Ipuknague mporpamue
3a0e3neuenHs, 26, 27
[Tpuctpiit ynpasninus, 8, 9
IIpioputer omeparii, 48, 51
IIporpama, 26, 27

[Iporpamue 3abe3nedeHHs,
[IporpamyBanns, 29



t enakTopu, 27, 37

Perictp, 37, 63

Pexypcis, 129, 132, 133
Posranyxxenns, 24, 50, 91, 94,
97,134

Pospsia, 11 - 17

" emanTuudl nommiku, 30, 10,
160

CunpHa Tumizams, 43
Cunrakcuynl nommiku, 30, 160
Cucrema yncienus, 10 - 13
CucTeMHE IporpaMHe
3a0e3neyeHus1, 26
CkiHueHHICTh anroputmy, 20
Cmabxka tumizans, 43
CminyBanns, 91

CnoBHukuy, 82, 85, 86
CopryBanHns, 77, 78

Crucoxk, 62

CrpsMoBaHICTh anroputMy, 21
Cratuuna tumizans, 42, 43

UeKcToBi Qaiinu, 154
TectyBanns, 29
Terpana, 14, 15
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Tun nanux, 42, 43, 46, 50, 64,
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Tumizamis, 42, 43

Tpiana, 14, 15

Tpancasropu, 26 — 28, 30

U BeJieHHs JaHux, 22, 40, 98

A akTU4Hi napametpu, 119
®dopmanbHi mapametpu, 118
dopmaTyBaHHS PAIKIB, 63, 64
dynkuin,40, 49, 60, 61, 63, 74,
7779, 84, 88, 94, 104, 105,
108, 117

A uxi, 22,91, 92, 97 - 104
wuxi for, 98, 102, 103, 109,
110

Iim aucna, 15, 41, 43, 44, 49,
78,101, 115

Y HciIa 3 IUIaBar04Y0l0 TOYKOIO,
43,44, 78

Ywucnosl nocaigoBHocTi, 104,
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Z 1CTHAAISTKOBA CHUCTEMA
yucinenus, 13, 27
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[ SHE® B A ZdzC Yy

SO d3j ssHd twWHEC

Az dzC y’ ltedL dzOyj( 1 tedSadzqt jLkzdz
d3d IstsH
S = 'str'; S =|Jlitepanu psaakis >>> 51="33 "
strt, S = >>>
"str;, S = S2="cows and
""" str'™" a glass of
fresh milk"
S = | EkpaHoBasni >>> S5 =S
"s\np\ta\nbbb" | mocmimoBHOCTI 's\np\ta\nbbb" |p a
>>> print(S) | bbb
S = | HedopmaroBani psuaku | >>> S =| C:\temp\ne
r"C:\temp\ne | (npurHidyOTH r'C:\temp\new' | w
w" CKpaHyBaHHS)
S =b"byte" Psiok OaiiTiB
S1+S2 Kounkarenars >>> S=S1+S2 |'33 COWS
(TomaBaHHS PSI/IKIB) and a glass
of fresh
milk'
S1*3 IToBTOpEHHS psijKa >>> 51*3 ‘3333 33"
S[i] 3BEpHECHHS 3a | >>> §[5] ‘W'
1HIEKCOM
S[i:j:step] Butsr 3pizy >>> S§[3:10:3] | 'csn'
len(S) JloBXuHa psiiKa >>> |en(S) 33
S.find(str, [lomyk miapsanka B |>>> -1
[start],[end]) | psiaky. [ToepTae | S.find('milk’,
HOMEDP nepmoro | 10, 30) 29
BXOJ/KEHHS a00 —1 >>>
S.find('milk’,
10, 33)
S.rfind(str, [lomyk mippsnka B |>>> 26
[start],[end]) | psaaxy. IToBeprae | S.rfind('s', 10,
HOMEp OCTaHHBOTO | 33)
BXOJ/KEHHS a00 —1
S.index(str, [Tomyk mapsgka B |>>> 6
[start],[end]) | psaaxy. IToseprae | S.index('s’, O,
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Az dzC y’ ltedL dzOyj( 1 tedSadzqt jL kzdz
d3d IstsH
HOMEp nepiioro | 32) 6
BXOJI)KCHHS abo | >>>
sukimkae ValueError | S.index('s")
S.rindex(str, |Ilomyk migpsaka B |>>> 26
[start],[end]) |psaaxy. [Toseprae | S.rindex('s', O,
HOMEp OCTaHHBOTO | 32)
BXOJ/IKCHHS abo
Bukiukae ValueError
S.replace(ma6 | 3amiHa 1m1a0bI0HY >>> ‘33 COWS
JIOH, 3aMiHa) S.replace('fres |and a glass
h', 'warm?) of warm
milk'
S.split(cumBo | Po3ourrss psaka mo | >>> L =|[33 cows '’
) PO3AIBHHUKY S.split('and) |a glass of
>>> L fresh milk']
S.isdigit() Yu ckmanmaerhes psagok | >>> S.isdigit() | False
3 augp
S.isalpha() Yu CKIATAEThCS PSJIOK | >>> False
3 OYKB S.isalpha()
S.isalnum() Uu cknamaeTbesl psaoK | >>> False
3 mudp abo OyKB S.isalnum()
S.islower() Ywm ckimamaerbes psiok | >>> True
13 CUMBOJIIB B | S.islower()
HUKHBOMY PETICTpI
S.isupper() UM CKIATAEThCS PSJIOK | >>> False
13 CHUMBOJIIB y | S.isupper()
BEPXHBOMY PETICTPI
S.isspace() UM CKIATaEThCS PSJIOK | >>> False
3 cuMBOJIB, MmO He | S.isspace()
B1100paKar0ThCs
(tpo0i, CHMBOJI
MIEPEBOY CTOPIHKH
(\f'), "woBuii psmok”
('\n", "repeBo
KapeTKu (\r),
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Az dzC y’ ltedL dzOyj( 1 tedSadzqt jL kzdz
d3d IstsH
"rOpU30HTAIbHA
taOymsamisa” () i
"BEepTUKAJIbHA
taOysaisa” ('\W'))
S.istitle() Yu nounHarThes | >>> S.istitle() | False
clioBa B  PAOKY 3
BEJIMKOI JITepU
S.upper() [leperBopenns psaka | >>> S.upper() ['33 COWS
710 BEPXHBOT'O PETICTPY AND A
GLASS OF
FRESH
MILK'
S.lower() [leperBopenHs  psuka | >>> S.lower()
10 HIXKHBOTO perictpy | '33 cows and a
glass of fresh
milk'
S.startswith(st | Un nmounHaeTbes psjiokK | >>>
r S 3 mabmony Str S.startswith('3
3)
True
S.endswith(str | Uu 3akiH9y€eThCS PSIIOK | >>>
) S mabnonom str S.endswith('33
)
False
S.join(cniucok | 301pKa psiaka 31 COUCKY | >>>
) 3 PO3AUTBHAKOM S ‘and'.join(L)
'33 cows and a
glass of fresh
milk'
ord(cumBois) | CumBon B Horo kox |>>>ord(‘'m')
ASCII 109
>>> ord('M’)
77
chr(umcio) Kox ASCII B cumBoa | >>> chr(33)
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Az dzC y’ ltedL dzOyj( 1ltedSdzqt jL lzdz
3 IstsH
S.capitalize() |Ilepekimamae meprumii | >>>
cumBoa  psagka B | S.capitalize()

BEpPXHIN pericTp, a BCi
1HIIT B HUKHIN

‘33 cows and a
glass of fresh
milk'

S.center(width
, [fill])

IToBepTae
BIJILICHTPOBAHUI
PAIIOK, TIO Kpasx SKOTO
croitb cumBon  fill
(po6in o
3aMOBYYBAaHHIO)

>>>
S.center(60,
l@l)
'QQQQ@@

QEQ@@@
@33 cows and

a glass of
fresh
milk@@@@
QE@E@@@Q@
@@@Q@

S.count(str,
[start],[end])

IloBepTae  KiIBKICTB
BXO/UKEHb  MIJPAJIKA,
1[0 HE NIEPETUHAIOTHCH,
B Jlana3oHl [MOYaToK,
kiHenb] (0 1 moBXUHA
psIKa o
3aMOBYYBAHHIO)

>>>
S.count('3', 0,
32)

2

S.expandtabs(
[tabsize])

[ToBeptae KOITi10
psAllka, B SKOMY BCl
CUMBOJIH Ta0y IS
3aMIHIOIOTBCS  OJIHUM
abo IEKUIbKOMA
MPOMyCKaMH, B
3aJIEKHOCTI B/
MOTOYHOTO  CTOBIIIIS.
Slkmo  TabSize wue
BKa3aHoO, po3Mip
Ta0ysii

MOKJIAJIAEThCSL  PIBHUM

>>>
S.expandtabs(
)
'33 cows and a
glass of fresh
milk'

190



ANz dzS y°
d3J Is s H

1 tedL dzOyg |

) 6 d S dzd

{iLkdd

8 mpoO1iB

S.Istrip([chars
)

Bunanenaas cuMBOIIIB
npoOUTiB Ha TMOYaTKy
pszKa

S.rstrip([chars
),

Bunanenaas cuMBOIIIB
pOO1LTIB B KIHIN PsiJiKa

S.strip([chars]
)

Bunmanenas cumBOIIIB
npoOUTiB Ha TMOYATKY 1
B KIHIII psiJiKa

S.partition(ma
0JIOH)

[ToBeprae kopTex, IO
MICTUTh YaCTUHY
nepen NEPIIAM
1a0JIOHOM, cam
mabioH, 1 YacTUHY
nicns 1mabsony. Skino
mabioH HE 3HaWACHO,
MOBEPTAETHCA KOPTEK,
10 MICTUTB CaM PSIJIOK,
a MOTIM JBa MOPOXKHIX
PAIKH

>>>
S.partition(‘co
ws')

('33 ', 'cows', '
and a glass of
fresh milk")

S.rpartition(se
p)

[ToBeprae KopTex, 10
MICTUTh YaCTUHY
nepe OCTaHHIM
Ia0JIOHOM, caM
madJoH, 1 YacTUHY
micys madJiony. SKio
1a0JI0H He 3HANJICHUM,
MOBEPTAETHCS KOPTEXK,
110 MICTHUTD IIBa
MOPOXKHIX  PSAIKH, a
MOTIM CaM PSI0K

>>>
S.rpartition('d
0gs')

(", ", '33 cows
and a glass of
fresh milk")

S.swapcase()

Ilepexiagae cumBOIM
HIDKHBOTO pETicTpa B
BEpXHI, a BEPXHBOTO

— B HIDKHIH

>>>

S.swapcase()
‘33 COWS

AND A
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Az dzC y’ ltedL dzOyj( 1 tedSadzqt jL kzdz
d3d IstsH
GLASS OF
FRESH
MILK'
S.title() [Mepury OykBy | >>> S title()
KOXHOTO crmona | '33 Cows And
nepeBoauth B Benwmki | A Glass  Of
OykBu, a Bci iHmi B | Fresh Milk'
HIDKHIN PETicTp
S.zfill(width) | PoOuts JNOBXKUHY | >>>
psanka He Menmoro | S.zfill(60)
width, no- | ‘00000000000
HEOOX1JHOCTI 00000000000
3anoBHioroun  mepmri | 0000033 cows
CHUMBOJIU HYJISIMU and a glass of
fresh milk'
S.ljust(width, | Poours TOBXHHY | >>>
fillchar="") |psnka we wmenmoro | S.ljust(60, *")
width, mo- | '33 cows and a
HEOOX1THOCTI glass of fresh
3aIOBHIOIOYM  OCTaHHI | MilK*****x*x
CUMBOJIM  CHUMBOJIOM | **FHAkassdsk
S.rjust(width, | Po6uts TIOBXUHY | >>>
fillchar="") |psnka we w™eHmoro | S.rjust(60, *")
Width, no- Ihkkkkkkikkkkk
HCO6X1)1HOCT1 *kkhkkhkkkkhkkikkikikk
3aMOBHIOIOYM  Tiepil | *****33 cows
cumBoan  cumBoiioM | and a glass of
fillchar fresh milk'

S.format(*arg
s, **kwargs)

dopMaryBaHHS psALIKa

192



rsHOkBSISBHG MfdmsS ' o

fiJlsH 1tedL dzOyd lted S dzO|t J L 2z
list.append(x | Jomae emement B|>>>1=]1,2,3] |[[1,2,3,4]
) KIHEI[b CITUCKY >>> X =4
>>> | append(x)
list.extend(L) | Posmmuproe  crmucok | >>> L =[5, 6] [1, 2, 3, 4,
list, OJAI0YH B | >>> |.extend(L) |5, 6]
KiHellb YCl €JIEeMEHTHU
criucky L
list.insert(i, |BcraBmse wma i-uii|>>> Linsert(0,2) |[2, 1, 2, 3,
X) €JIEMEHT 3HAUEHHS X 4,5, 6]
list.remove(x | Bunanse nepiwii | >>> Lremove(3) |[[2, 1, 2, 4,
) CIEMCHT B CIIHCKY, 5, 6]
110 MA€ 3HAYCHHS X
list.pop([i]) | Bunmanse i-uit | >>> |.pop(3) 4
CJIIEMEHT Ta IOBEPTAE >>> |
Joro 3HaueHHsd. Ko [2, 1, 2, 5,
IHIECKC HE BKa3aHo, 6]
BUIAIAETHCS
OCTaHHIM €JIEMEHT
list.index(X, |IToBeprae momoxenus | >>> lindex(2, 2, |2
[start NEPIIOTO  CJIEMEHTY | 4)
[, end]]) Big Start mo end i3
3HAYCHHSM X
list.count(x) |IToBeprae kinbKicTh | >>> l.count(2) 2
€JIEMEHTIB 31
3HAYCHHSM X
list.sort([key | Coptye cmucox Ha |>>> l.sort() [1, 2, 2, 5,
= OCHOBI1 (PyHKITiT 6]
dynicums])
list.reverse() | Po3Beprae crimcok >>> |.reverse() [6, 5, 2, 2,
1]
list.copy() [ToBepxueBa  komis | >>> l.copy()
CIIUCKY
list.clear() OunIeHHs CIIUCKY >>> |.clear() [
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[ SHOLBIsBHd Mdzseo dzd ¢ " o

[ ] stsH ltedL dzOyd g 1tedSdzit JL 2dz
dict.clear() Ouwuinye CJIOBHUK >>> dict_ 1 =|{}
{"a": 1, "b"™:
2}
>>>
dict_1.clear()
dict.copy() [ToBepTae xomiro | >>> dict 2 =|{a": 1, 'c" 3,
CJIOBHHKA {"a": 1, "b": |'b" 2}
2}
>>>
dict_copy =
dict 2
dict.get(key[, |IloBeprae 3HAYEHHS | >>> 'Not a dict'
default]) KiIoua, ane skmo BiH | dict_2.get(‘2',
BiZCYTHIH, To moBepTae | 'Not a dict’)
default (o
3aMOBUYYBaHHIO None)
dict.items() [loBepTae mapu (kiroy, | >>> >>>
3HAYCHH) dict_2.items( | list(dict_2.it
) ems())

[(a, 1), (b’

2)]
dict.keys() [ToBeprae  kmoui B |>>> >>>

CIIOBHUKY dict_2.keys() |list(dict 2.k
eys())
[a, b]
dict.pop(key[, | Bumanse KITFOY 1|>>> 'Not a dict'
default]) IIOBEPTAE 3HaueHHs. | dict_2.pop('c’
Sxmo ko9 BiACyTHIH, |, 'Not a dict’)
noBeptrae default (mo
3aMOBYYBaHHIO T'CHEPYE
BUHSITOK)

dict.popitem() | Buganise 1 moBepTae | >>> (‘a, 1)
napy (kmrou, 3HaueHHs). | dict_2.popite
ko cioBHHK | M()
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{ JIstsH JtedL dzOyd g 1tedSdzit JL 2dz
MTOPOKHIH, reHepye
BUHATOK KeyError.
dict.update([ot | [TonoBI0€ CIIOBHHK, | >>> {'d": 4,'c" 3,
her]) nomaroun mapu (ximrod, | dict_2.update | 'b'": 2}
3HaueHHs) 3 other. | (c=3, d=4)
Icuyroui KJTFOY1
TIepe3anuCyrTCs.
[loBeprae None (He
HOBUH CJIOBHUK)
dict.values() |IloBeprae 3HAYCHHS | >>> >>>
CIIOBHUKY dict_2.values | list(dict_2.
0 values ())
[4, 3, 2]
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