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IIlaHOBHI JEeCATHUKIACHUKH Ta JECATHKJIACHMUIL!

3a ’aTh POKiB BU omaHyBaJiu 0a30Bi 3HaHHA Ta cpopMyBaJ KOMIIETEHITil, Ma-
€Te IePBUHHI HABUYKU IPAaKTUYHOI poOOTH 3 OararbMa mporpaMHUMU 3acobamu. Bu
IOCATJIN IIEBHOTO PiBHA iH(opMAIlifiHOI KyJIbTYPHU i 3laTHI caMOCTifiHO OBOJIOAiBATH
cyuacHuMu imdopmariifinumMu TexHosorigmu. Ta imdpopmaTuka — myKe AuHaMiuHa
HayKa. 11 mofasplIi HAIPAMKHE H TeMIM PO3BUTKY 3HAUHOIO MipOI0 BH3HAUATHMYTh-
cA piBHeM IifroToBKH daxiBmiB miei ramysi. MimopipHO, 6ararhox iz Bac. Amke BH
BUBUATHUMeTe iHQOpMAaTUKYy Ha IIpodiabHOMY PiBHI, i, crmomiBaeMocs, B MaiilOyTHbOMY
TIOB’SIJKEeTe 3 Hel0 CBOI0 mMpodeciiiHy AiAJTbHICTS.
¥ 10 knaci Bu OymeTe mpallioBaTd 3 HOBUMHU IIpOrpaMHUMHU 3acobamu. Bu samypu-
TecA y CBIT cTaTHUCTUKU, (DiHAHCOBMX PO3PaxyHKIiB, iH(orpadikm; HaBUMTECA aBTO-
MaTu3yBaT! Ipoliec O(GPOPMJIEHHA TEKCTOBOTO JOKYMEHTa, CTBOPIOBATH Ta OIPAIIbO-
ByBaTu rpadiuri 300paskeHHs y BeKTOPHOMY Ta PacTPOBOMY I'padiuHmX pemaKTopax.
Ilinx vac omaHyBaHHS Kypcy 06araTo HaBYaJbHOI'O YacCy IPUAIJIAETHCA MOBaM
OIporpaMyBaHHA Ta CTPYKTYPYBaHHIO NaHWX. I[IpOTIOHOBAHWI TiAPYYHUK — cCepen
MepIInX, Je BUBUAIOTHCA OCHOBU 00’€KTHO-Opi€eHTOBaHOro mporpamyBanHsa. OBoJo-
IiHHA OCHOBaAMM aJITOPUTMIi3allii i mporpaMyBaHHSA 3iMCHIOETHCS HA OCHOBI MOBU
Python i cepemoBuitia mporpamyBauus IDLE.
Baskaemo Bam ycmixiB, agmopu

Iligpyynuk, AKWUI BU TPpUMaeTe B PyKax, — Balll HAAIWHUN TOMIUYHUK. ¥ HBO-
My BU B3HalileTe 3aBIaHHA OJA CAMOCTIAHONO BUKOHAHHS — BUKOHYHTE iX Ha
KOMIT'IOTepi 3 HATXHEHHAM, IIOBTOPIOWTE TEOpPeTWUYHUI Marepiajn i BuUKJIajgaiiTe
OCHOBHI IIOJIO}KEHHS Ha mamepi.

Onucu mpakTUYHUX POOIT, 3aIIPOIOHOBAHUX 0 KypCcy iH(popMaTHUKU, B 3Haliie-
Te Ha caiTi «IHTepaxkTuBHe HaBuaHHs» (interactive.ranok.com.ua).

CKOpUCTaBIIINCH ITMM IIOCUJIAHHSM, BU TAKOM 3MOXKETe MPOHUTH KOMII'IOTEpHE
TeCTyBaHHSA 3 aBTOMATUYHOIO TEPEBipPKOIO Pe3yJabTaTy.

PisHopiBHEBI nuTaHHA /14 IepeBipKU 3HAHb 1 3aBAAHHSA AJIs CAMOCTiMiHOTO BU-
KOHAHHSA BiIIIOBiaiOTh PiBHAM HaBYAJBHUX HAOCATHEHD:

— IIOYaTKOBUMU i cepenHiil piBHI
— JOoCTaTHi# piBeHb
— BUCOKUI PiBeHBb

Y rTekcri BHKOPHCTAHO TAaKOXK IIO3HAYKM:

— O3HAUYEeHH$, BUCHOBOK

— OUTaHHA Ha IIOBTOPEHHSA
3BEPHITH yBary

— I[iKaBO 3HATH

— 3aBJAaHHA AJIS BUKOHAHHSA Ta OOTOBOPEHHS B Iapax abo rpymax

&07'@@@

— BIIpaBU OJIA JOMAITHBOI'O BHMKOHAHHSA



Po3pnin 1. MOBA NMPOIrPAMYBAHHA ~\
TA CTPYKTYPU AAHUX b

1. CTpykTypaicnocobu BUKOHaHHS NpoekTiB MoBoto Python
1.1. Knacudpikauis i cknagosi MOB NporpaMyBaHHSA

©00000000000000000000000000000000000000000 000000000000000000000000000

©0000000000000000000000000000000000000000000000000000

‘ 3 AKUMU MOBAMU NPO2PAMYBAHHA 8U 03HAUOMUJIUCA 8 NOnepeoHix
- Knacax? Aki 3a0ayi po3e’Aasysanu 3a ix 00NoMoz0to?

IcTopiro xKoMI’IOTepHMX HAYK M0 IEBHOI MipyM MOJKHA IIOJATH
AK icTopito MOB IporpaMyBaHHs, IIOYATOK PO3BUTKY SKUX IIPHU-
nagae Ha XIX cr., Koau aumIiiicekkuii yuenuii Yapuabps Beb606imx
po3poOMB MexXaHiuHy OOUYMCIIIOBAJIbHY MaIlmuHy. IIlporpamy npmnsa
Hel, AK BaM Bimomo, Hammcaja Jiegi Apa Jlasieiic. MoBu 1po-
rpaMyBaHHS Yy CYYacHOMY PO3YMiHHI (PAKTHUYHO IIOYAJU PO3BU-
BaTHUCA 3 IIOSBOIO €JIEKTPOHHUX OOUYMCJIIOBAJIBHUX MAaIIIWH.

MoBa nporpamyBaHHA (aHrn. Programming language) —
Lie WTyYyHa MOBa, CTBOPEHA ANA PO3pobKU mporpam, Aki

S

Apa AsrycTa JlaBnenc, foyka nop-

na bBaiipoHa, pospobuna nepuui NPU3HaYeHoO A8 BUKOHAHHA Ha Komm'loTepi.

nporpamv Ansa aHaniTMyHol Mma-

wrHn bebbiga, 3aknaBWK TUM @ Komn’iotepHa nporpama (aHrn. Computer Program) —
CamMVM TeOopeTWYHi OCHOBU Mpo- e nocnifoBHICTb KomaHp (IHCTPYKUin), wo 3abesneuye
rpamyBaHHA. Ha i yecTb Ha3BaHO peanisauilo Ha KomMN'loTepi KOHKPETHOro anropuTmy.

MoBYy nporpamysaHHA ADA.

............................................... @ KoMaHAa (iHchyK“iﬂ) _ Ll‘e BKa3iBKa, IJ.lO BVI3Hal-Ia€, ﬂKy
Jito (onepadito) cnig BUKOHYBaTW.

ChorofHi MOKHa HapaxyBaTHU MHOHAJ 2 THC. PIBHUX MOB IIPO-
rpaMyBaHHA Ta iX Momu@ikaiiiii, mpoTe Juille OKpeMi HaOyJIu
ITUPOKOT0 BU3HAHHA. Bci MOBM mporpaMyBaHHS MOKHA YMOBHO
KJacudikyBaTu 3a AEeAKUMU OCHOBHUMU O3Hakamu (puc. 1).

MoBu nporpamyBaHHA

3a cTyneHem 3aneXHoCTi 3a npuHUMNamm 3a opieHTaui€t
Bif, anapaTHuX 3acobiB | nporpamyBaHHA | Ha Knac 3apay
MoBu HM3bKOroO piBHA lNpouenypHi YHiBepcanbHi

Puc. 1. Knacudikauia MoB nporpamyBaHHsA



e 3a cTymeHeM B3aJIe}KHOCTI Bij amapaTHuX 3acobiB po3pisHA-
I0Th MOBU NPOZPAMYBAHHA HU3bK020 1 8UCOK020 Di6HIE.

MoBu mporpamyBaHHA HNU3BKOTO DPIiBHA (MAIIMHHO-OPi€HTO-
BaHi) — MOBH, y AKMX KOMAHAU Ta OaHi BPaxOBYIOTH apXiTeK-
Typy Komm’'iorepa. Taki MoBM opieHTOBaHI Ha KOHKPETHUIN THUI
KOMIT'IOTepa i BPaxoBYIOTh MOI'0 OCOOJIMBOCTI.

IIpakTuHO KOMKHMU THUII KOMII'IOTEpa MaB BJIACHY MOBY IIPO-
rpaMyBaHHsA Hu3bKOro piBHA. OgHAa # Ta cama mporpama He MO-
rjla BUKOHYBATHCS Ha KOMII'IOTEPi iHIIIOro THUITY, IO CYTTEBO 00-
Me)KyBaJI0O MOXKJIMBICTHE OOMiHY ITporpamMammu.

@ Mporpamn ana nepwmx EOM po3pobnsnn came «malUUH-
HUMK» MoBamu. Lle 6yB cknagHuii npouec, TOMy HeBOOBSi
3'ABUNNCA MOBM CMMBOJSIbHOTO KoAyBaHHA. KomaHau nopa-
BaNINCA BXe He [BINKOBMM KOAOM, a cMMBOfamMmu. [lepeTBo-
PeHHA CMMBOJSIbHOrO KOy B MalMHHI KOMaHAW 34iNCHIOETb-

Csl aBTOMATUYHO.

3azBuuail KOMaHIW CYyYaCHHUX MOB HOPOTPDAMYBAHHSA 3alluCy-
IOTh AHMIINCHBKUMHU JiTepaMM 3 BUKOPUCTAHHAM CHMBOJIB, AKi
MicTAThCA Ha KJaBiaTypi. Ajie B KoMmm’'toTepi 36epiraioTbes it Bu-
KOHYIOThCA KOMAaHAM, AKi MogaHo (pismyHMMU cuUTHaJIaMu (Ha-
OpUKJaL, OBOMa PiBHAMU OCTATOYHOI MAarHIiTHOI iHAYKIii, OBO-
Ma 3HAUEHHAMU eJeKTPUYHOl HAIpPyTru, HAABHICTIO 1 BiICyTHiCTIO
CBITJIOBOTO IIPOMEHIO TOII0). 3HAaUeHHS (PiBMUHUX CHUTHAJIB OTO-
TOKHIOIOTHCS 3 MaTeMaTUUuHMMU 3HaueHHaMu 0 i 1, Tobro mBiii-
KOBUMM CHMBOJIAMMU.

IIporpamu, mio momauno cykymnuicTio 0 i 1, Ha3MBaIOTh MAIITIH-
HUM1, a00 MaITmHHUM KoaoM. BiH yKasye, SKy caMe il0 CJIifg
BUKOHATU ITPOIECOPY.

BuropucroByioThea pisHi cTpyKTypu KomaHza. Haiuacrimie Ko-
MaHIU CKJIAJAIOTHCSA 3 OIepallifiHol Ta agpecHoi yacTuH. B ome-
parifiHii yacTmHi 3a3HAYAETHCA, AKY Oil0 (omepailriro) cjaim BUKO-
HaTH, a B aJpECHili — BUKOHATU HAJ AKUMU TaHUMHU (IPUKJAL).

Y mamromy BuUIaAKy Kog A3 Moke OyTH omepariiiHoo uac-
TUHOIO i O3HauaTu, HaOpPUKJan, omepalliro Jogmatm, a B7 i C5 —
aJpecHOI0 YaCTUHOI0, AKa BU3HAUae Micie 30epesKeHHA NaHUX,
HaJ SAKUMU CJiJi BUKOHATU OIepaIlio.

B:xe Ha mepimmx eramax PO3BUTKY OOUMCJIIOBAJBHOI TeXHIKM
moyvaJiocd PO3pOOJIEHHSA MOB, JOCTYIHUX IJIS IITUPOKOTO KOJa KO-
pucTyBauiB i He IOB’SI3aHUX i3 KOHKPETHUM KoMII'iorepoMm. Ilep-
III0I0 MOBOIO BHCOKOT'O PiBHsA, AKa HaOyja BU3HAHHA NpOrpaMi-
criB, Oysaa Fortran.

IIporec pos3pobJieHHSA mTporpaM MAeIlo IIOJIETIINBCSA, KOJU 0
MOB CHUMBOJBHOTO KOJYBaHHSA IMOYAJM BKJIIYATH MaKPOKOMAaH-
oU, IO Peasi3yIoThCA IIOCJHIMOBHICTIO 3 MAEKiJIbKOX MAIIUHHUX
KoMmaHa. I[o pisHOBUAIB MOB CHMMBOJIBHOTO KOAYBAaHHS HAJEKAThb
MOBU acemOJjiepa Ta aBTOKOAA.

MoBu mporpamMyBaHHS BHUCOKOTO DPiBHA (MAITMHHO-HE3aJEK-
Hi) — MOBU, Ha AKUX MIPOrpaM¥ MOKYTh BUKODPUCTOBYBATHUCS Ha
KOMIT'IoTepaxX PisHUX THUMIB i AKi OLABINT JOCTYHHI JOAWHI, HixXK
MOBUW HUBBKOT'O PiBHA.

1. CtpykTypa i cnocobm... 7

Ha pi3sHux eTanax po3BUTKY
KOMM'IOTEPHOI  TEXHIKM nonynsap-
HICTIO KOPUCTYBanMCA pisHi MOBM
nporpamyBaHHs.

Mpuknapg.

CnpoleHo KomaHAy ABINKOBUM
260 WICTHAAUATKOBMM KOAOM
MOHa 3anmncaTn Tak:

10100011 10110111 11000101

abo
A3 B7 G5

Baromuin BHECOK y PO3BUTOK Te-
opil MOB MporpamyBaHHA 3poO-
6una  KatepuHa  JlorBuHiBHa
fOweHko. BoHa Hanucana nepui
nporpammn anAa nepwoi EOM,
ctBopeHol y HAH Ykpainn nig
kepiBHuutBom C. O. Jlebenera.
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Nepwo MOBOIO BMCOKOroO piB-
HA, AKa Habyna LIMPOKOro BuU-
3HaHHA cepep nNporpamicTiB CBi-
Ty, 6yna Fortran. 1i 6yno pospo-
6neHo kopnopadieto IBM (CLUA)
y 1954 poui. Mosa ®optpaH
HabnkeHa [0 MOBUW anrebpu Ta
OpiEHTOBaHa Ha PO3B'A3yBaHHA
obuncnoBanbHUX 3adau.

Y 1960 poui rpymnoto BYeHMX
Pi3HNX KpaiH CTBOPEHO MOBY
Algol-60, Tex opieHTOBaHY Ha
PO3B'A3yBaHHA OOUMCIIIOBANbHIX
3afau.

%,

JeHb nporpamicta CBATKYIOTb
y 256- feHb POKy (y BMCOKOC-
HUA piK Ue 12 BepecHA, a B He-
BMCOKOCHUA — 13 BepecHs). flk
BU AyMaeTe, YoMy obpaHo came
Luen geHb?

Brbip MosicHIOETbCA TUM, WO Ue
YNCNIO CUMBOJIIYHE, BOHO TICHO
nos'A3aHe 3 KomMn'loTepamu, ane
He aCOLIETbCA 3 KOHKPETHVMM
ocobamn UM Kogamu Criewianb-
HocTen. Ymcno 256 BignoBigae
KiNbKOCTI CMMBOJIB, SIKi MOXHa
noJatM 3a [AOMOMOrol OfAHOro
6alTa.

e 3a NPUHIMIAMYU TIPOTPAMYBAHHSA PO3PIBHAIOTH NpouedypHi,
HenpouedypHi MOBU Ta MOBU 00 €KMHO-OPIEHMOBAH020 NPO-
2paAMYBaHHS.

IIpomenypui MOBU I'PYHTYIOTBCA Ha OIIMCI TIOCJiTOBHOI 3Mi-
HU CTaHy KOMII'IOTepa, TOOTO 3HAUEHHS KOMIpOK maM’saTi, cTaHy
mpollecopa Ta iHIIUX NPUCTPOIB. BOHUM MaHINya0OTH AaHUMU
B TOKPOKOBOMY DEXXWMi, BUKOPHUCTOBYIOUM IIOCJTiJOBHI iHCTPYK-
mii. ¥V mpoueaypHMX MOBaX BHUTPUMAHO UYITKY CTPYKTYpPHU3AITiio
mporpaM, TOMY iX Ille Ha3WBAOTL MOBAMU CMPYKMYPHO20 NPO-
epamysannsa. o Takux MOB HaJiekarh Fortran, Algol, Pascal,
BASIC Ta iH.

IIpomenypHi MOBHM IIOBHICTIO 3aJ0BOJILHAIOTH IIOTPEOM PO3PO-
OJleHHSA HEeBEeJIWKHWX NIpOrpaM i mporpaM cepemHboi CKJAIHOCTI.
Aje ma mouarky 80-x pokiB XX cT. obcar i ckJaagHiCTL Hmporpam
IOCATJIN PiBHA, AKMU BUMAaraB HOBUX KOHIIENITYAJbHUX ITigXOmIiB
0 ITporpaMyBaHHA.

Henporenypui MoBY € eeKTUBHUMU AJIA IIPOrpaMyBaHHA II0-
MIyKYy AaHUX Yy BEJIUKHUX o0csArax, a TaKOK IJA IIporpaMyBaHHSA
3ajav, MPOIEC PO3B’A3YBAHHS SAKUX HEMOKJIWBO OIMCATU TOUHO
(mepekJyan, posmidHaBaHHA 00pasiB). ¥ IIMX MoOBaX caMy IIpOIie-
Iypy TOIIYKY PO3B’A3KYy BOyZOBaHO B iHTepmperatop MoBu. o
TaKNX MOB HaJleXaTb MOBU (QUYHKUIOHAJLbHO20 1 J02i4H020 NpO-
2paMy6aHHSL.

Hanpukinmi XX cr. 0yJI0 IPEe3eHTOBAHO HOBY METOIUKY IIPO-
rpaMyBaHHs, IO OTpHUMAaJjia Ha3By O0’€KTHO-OPIEHTOBAHOTO ITPO-
rpamyBauHaa (OOII). TobTro mouasm posBuUBaATHCA MOBH, IO Mic-
TATH KOHCTPYKILiI, AKi JaTh 3Mory BusHauaTu O0’€KTH, IO Ha-
JesKaTh KJacaM i MaloTh BJIACTHUBOCTI poOOTH 3 aOCTPaKTHUMU
TunamMu maHux. o Takmx MoB Hasexxatb C++, Java, C#, Python
ta in. Cporogui moBu OOIl mpaKTHYHO BUTICHUIN 3 PUHKY IIPO-
(deciiimoro mporpaMyBaHHA IIPOIEAYPHI MOBHU.

e 3a opieHTAIli€I0 HA KJAC 3a7aY MOBH IIPOrPaMyBaHHS IIOJi-
JAI0Th Ha YHiBepcaJibHi Ta CcneyiaJli3osaHi.

VuiBepcaabHi MOBU IPHU3HAUEHO IJIA PO3B’A3YBAHHS IINPOKO-
ro KJjacy sagaud. [Jo Takux moB HaJsexxkars PL/1, Algol, Pascal, C ta
in. OcobauMBUM KJiacOM YyHiBepcaJbHUX MOB € BidyaisbHi cepen-
oBuIra nporpamyBauus: VisualBasic, Delphi Ta in.

CrerriarizoBaHi MOBU BPaXOBYIOTBH CIEIIU(MIKy IIpegMeTHOI ra-
aysi. Ha e yac iCHYIOTH AECATKH CIIeIliaIisoBaHMX MOB IIporpa-
MYBaHHS, HAOPUKJAJ, MOBU BebO-IporpaMyBaHHS, MOBU CKDHUII-
TiB Ta iH. Mo6a ckpunmié BUKOPHUCTOBYETHCA MAJIA CTBOPEHHA
HEBEJIMKUX [MIOMOMIiKHUX IIporpam, moBa Javascript — nas cTBo-
peHHA AUHaMiYHMX 00’€KTiB Ha BeO-cTOpiHKax. Mosu po3mimku
MicTaTh 11a0J0HM i 3aco0M ommMCy BMICTy, CTPYKTYpH i (hopmary
€JIEKTPOHHUX MOOKYMEHTiB, HampukJjan wmoBa HTML 3abesmeuye
PO3MITKy TrimepTeKcToBOro JOKyMeHTa. Mosu 0as po6omu 3 6a-
3amu OdaHux 3a0e3IeUyIOTh CTBOPEHHS I CyHpoBin 0a3 maHuXx.

3a3HaumMMoO, IO HEe BCi 3 IepepaxOBaHUX MOB Y KJACUYHO-
My po3yMiHHI € MoBamu mporpamyBaHHA. Tak, moBa HTML e
MOBOIO PO3MITKM TillepTeKCTy, aJje ii TaKoK YacTO Ha3WBaIOTh
MOBOIO ITpOrpaMyBaHHHA.


https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%27%D1%8E%D1%82%D0%B5%D1%80
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B4%D0%B8_%D1%81%D0%BF%D0%B5%D1%86%D1%96%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D0%B5%D0%B9
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B4%D0%B8_%D1%81%D0%BF%D0%B5%D1%86%D1%96%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D0%B5%D0%B9
https://uk.wikipedia.org/wiki/%D0%91%D0%B0%D0%B9%D1%82

ITounnarouu 3 60-x pokiB XX cT. PO3BUTOK MOB HIpOrpamy-

BaHHSA BifOyBaeTbcA AK IIJISAXOM clelfiaJjaisarmii, Tak i magxom
yHiBepcaJrizariii.

Opniero 3 mepmiux coeriaJsizoBanux moB 0ysia moBa COBOL, pos-

pobsiena B CIITA B 1961 pori Ta opieHTOBaHa Ha PO3B’A3yBaHHA
eKOHOMIUHUX 3ajad. 3roioM 3’ABUJINCA AECATKU pPi3HUX CIe-
miaJisoBaHMX MOB, HANPHKJAZL, Simula — MoBa MOAEJIOBAHHI,
LISP — wmoBa mia indopmamiiimo-ioriurux 3amgad, RPG — wmoBa
IJIs PO3B’s3yBaHHSA HaBUAJBHUX 3a1ad TOIIO.

Bynp-sika MoBa mporpaMyBaHHsS BHCOKOI'O PiBHs, AK i Oyab-

AKa iHIIa MOBa, MA€ OCHOBHI CKJIafioBi (puc. 2): axgasim, cumn-
maxcuc, cemManmury.

Andasit

Habip cumBonis, 3 AKMx
YTBOPIOKTbCA KOMaHAN Npo-
rpamu Ta iHLWIi KOHCTPYKLii
MOBW.

KoXHa moBa ma€ BnacHui
andasit. Ane 6inbWicTb i3
HUX MICTUTb aHMINCbKI niTe-
pu, undpw, 3Hakn apndme-
TUYHKX onepauin (+ * -, /),
3HaKuM BigHoweHb (binbLue,
[OPIBHIOE Ta iH.), CUHTAKCUY-
Hi 3HaKK (Kpanka, Kpanka

3 KOMOIO Ta iH.).

CknapoBi MOBM NporpamyBaHHSA

CuHTaKCnC

CyKynHicTb npaBun 3anucy
KOMaHA Ta iHWNX KOHCTPYK-
Lin MOBW.

[NopyLlieHHA npaBun CUHTaK-
CUCY BUABNAETbCA aBTOMa-

TUYHO, MPO WO NporpamicT

OTPUMYE MOBIAOMEHHA.
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Halikpawmi cnoci6 y 4yomycb po-

3i6paTtnca Jo KiHuAa — e cnpoby-
BaTV HAaBUYMTU LibOro Kommn'rotep.

LHoHanwo EpsiH KHym

CemaHTUHKa

CyKynHicTb npaBun Tayma-
YeHHA | BUKOHAHHA KOH-
CTPYKLI MOBWU nporpamy-
BaHHA.

Hanpuknag, aBa kogw, Ha-
Be[leHi Adani, MaloTb OOHAKO-
BY JIOTiKY (BUKOHYIOTb OfHa-
KOBI Aii), pe3ynbratu ix BU-
KOHaHHA TeX OofHaKoBi. Ane
CeMaHTMYHO KoAan pi3Hi:

i = 0; while (i<5) {i++;}
Ta
i = 0; do {i++;} while (i<=4)

Punc. 2. OcHOBHI CKNnafoBi MOBM NPOrpamyBaHHA

MoBa nmporpamMmyBaHHS Ma€ CJOBHUK — MNEeBHY KiJbKiCTBL CJIiB,

nopaBuJia BKMBAHHA AKMX BHU3HAUEHO IIEBHOIO MOBOKIO i AKi Ma-
IOTH CTPOI'0 BHM3HAueHe IpusHaueHHs. Taki cjoBa Ha3UBAIOTHL 3a-
pesepsosarumu (kawvosumu), Haupukraan, for, input, if, print.

@ 3anuTaHHA ANA nNepeBipKM 3HaHb

1
2

LUlo Take moBa nporpamyBaHHA?
AKi MOBM Ha3MBalOTb MALUNHHO-OPIEHTOBAHNMMN?

AIKi MOBM Ha3MBalTb MOBaMK MpPOrpamMyBaHHA
BMCOKOro piBHA?

3a AKMMK O3HakaMu KnacudikyloTb MOBM MPO-
rpamyBaHHA?

AK KnacnodikyroTbCA MOBM NpPOrpamMyBaHHA 3a
Opi€HTaLi€0 Ha Knac 3agay?

K KnacnodikyroTbCA MOBU NpPOrpamyBaHHA 3a
npyHUMNaMmn NporpamyBaHHA?

Yomy BMHUKNA notpeba B OOG'EKTHO-OpPIEHTO-
BaHOMY MporpamyBaHHi?

Ha3BiTb OCHOBHI CKMagoBi MOB NpPOrpamyBaHHA.

MoAcHiTb Ha npuKnagax CyYTHICTb CUHTaKCUCy
MOBV MPOrpamyBaHHs.
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1.2. Tpu3HauyeHHs i CKnag cepeaoBmLa
nporpamMyBaHHSA

BBaxaeTbcA, WO nepwum npwu-
CTPOEM i3 MpOrpamMHUM Kepy-
BaHHSAM OYyB TKaLbKW BepcTaT,
nobygosaHun  Mosepom Mapi
Kakkapom y 1804 poui. Bepctar
30INCHUB PEBONIOLI0 B TKaLbKiNn
NPOMMKCIOBOCTI: PKakKkap BigHan-
OB MOXNMBICTb 3a [0MOMOro0
nepdokapT nporpamyBaTy Bi3e-
PYHKM Ha TKaHWHaXx.

AKi cepedosuwa npo2pamysdHHA 8U BUKOPUCMOBY8A/IU 8 none-
peOHix Knacax? Hasgime ix nepesazu i HeOOJiKU.

Iia 3pyuHOi pPo3poOKM IporpaMm iCHYIOTH cHeIiaJbHi 3aco-
01 iX CTBOpPEHHS, — cepemoBuIna (CUCTeMH) HPOrpaMyBaHHS, AKi
3a0e3meuy0Th Bech ITMKJ PoOOTH 3 mporpamor — Big ii pospo-
OJIEHHS [0 BUKOHAHHSA W OTPUMAaHHS HEOOXiJHUX pPe3yJIbTaTiB.

@ CepepoBuille nporpamyBaHHA — L& KOMMIEKC Mpo-
rpPaMHUX 3acobiB, sKi Mpu3HaYeHO AnA aBTOMaTM3auii
npouecy MiAroToBKU Ta BUKOHAHHA MPOrpam KOpucTyBaya.

PosrnanemMo OCHOBHI CKJIQZOBI cepemoBUIlla NIporpaMyBaHHA
(puc. 1).

MoBa nporpamyBaHHs PepakTop TekcTy

CepepoBuiye

TpchnﬂTOp nporpamyBaHHA

bibnioteka nignporpam
Pepaktop 3B'A3KiB Hanarogxysau

Puc. 1. Cknagosi cepefoBuLia nporpamyBaHHA

st cBioMoro po3yMiHHSA TPUSHAUEHHSI CKJIAJOBUX CEePeNoBU-
I[a ODporpaMyBaHHSA OMUIIEMO €TAIlN IIPOIeCy PO3POOKM IIporpa-
MU, HOB’A3aHI 3 BUKOPHUCTAHHAM KOMII'IOTEpA.

YBOAMMO TEKCT po3pobneHol Nporpamu, AKy HasnBalTb NOYAMKOBUM KOOOM,

Etan 1

y KoMmn'toTep i 36epiraemo B nam'aTi. [lnAa Uboro cepenoBuile NporpamyBaHHs Ma€ pe-

LOAKTOP TEKCTY, AKNN 3a6e3neqye BBEAEHHA 1 penaryBaHHA NnNo4aTkOBOro Kopy.

Micna BBeAeHHA NPOrpamMn Ta BUNPABIEHHSA NMOMUMOK, AKI MOMW CTAaTMCA N Yac BBEAEHHS,
30IMCHIOETbCA NEPETBOPEHHA MPOrPaMn 3 MOBW MPOrpamyBaHHA BUCOKOTO PIiBHA Y ABiiKo-

BUI Kop.

Take nepeTBOPEHHA 3[iINCHIOETLCA 3@ AOMOMOrOI TPaHCIATOPa Mporpam.
Po3pi3HAOTb ABa TUNKM TPAHCAATOPIB: KOMNIZIAMOpU Ta iIHMepnpemamopu.
Y npoueci iHmepnpemadii 3 NOYaTKOBOro NPOrpPaMHOro Kofy MOCAIfOBHO KOXHa KOMaH-

Etan 2

Za (IHCTpyKLUiA) NepeTBOPIOETLCA Y ABIKOBUIA KOA i Bigapa3y BUKOHYETbCA, — Ha eKpaHi

BUCBITNIOETbCA pe3ynbraT i BUKOHAHHA. [licna 3aBeplueHHA BUKOHAHHA OAHIEl KOMaHAu
BMKOHYETbCA HACTYMHA i Tak Jani O OCTaHHbOI KOMaHAW. Ane pe3ynbTaT nepeTBOpPeHHA
He 36epiraeTbcA, i KOXXHOrO 3amnycky nporpama MOoYMHAETbCA CroYaTKy.

Y npoueci Komninayii 30iACHIOETbCA MNEepPeTBOPEHHA BCbOro TEKCTY MPOrpaMHOro Komy
y OBinKkoBu kod. OTpUMaHy Micns KOMMIAAUil nporpamy Ha3nBaloTb 06’'€EKMHUM MOOYJIEM.
Taka nporpama Lie He roToBa A0 BMKOHAHHA.



Etan

Etan

3

4
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MouaTKoBMIN KO 3a3BMYall MICTUTb MOCMMAHHA Ha iHWi mogyni (nignporpamu), AKi MiCTATb-
ca B GibnioTeui nignporpam (Hanpvknag, Mogyfb O6UMCNEHHA KBAAPATHOIrO KOpeHs). Takum
YMHOM, 4O NMPOrPAMHOro MoAy”A NOTPIOHO fofdaTV KoAM HeoOoXiAHMX nignporpam, Wwob nia-
roTyBaTu Nporpamy A8 BUKOHAHHSA.

KomninboBaHi nporpammn BMKOHYIOTbCA LWWBKALWE 3a iHTepnpeToBaHi. Pexum iHTepnpeTa-
Uil noTpebye [NOAaTKOBOI OCHOBHOI MaM'ATi, OCKINbKM iHTEpNpeTaTop NOBMHEH YBECb Yac
36epiratucs pa3om i3 kogom. Ane iHTepnpeTauia B po6oTi 3pyyHiwa. Ocobnmeo ana npo-
rpamicTiB, AKi NiMlLle MOYMHaOTb MpaUloBaTU 3 CepefoBULEM MPOrpamyBaHHs, 60 KOH-
TPOMIOETLCA pe3ynbTaT KOXKHOI KOMaHAMN.

Micna KomninAuii pefakTop 3B'A3KIB «CKMeE» OKpeMi ABIIKOBI Moayni B €AUHY Mporpamy,
AKa Ha3MBaETbCA MPOrpamolo, WO BUMKOHYETbCA, | KA BXKe MpM3HaYeHa A1 BUKOHAHHSA.
Len npouec (emanu 1-3) nogaHo cxemoto (puc. 2).

MNMoyuaTKoBUN Komni- O6'eKTHMI PepakTop MNporpama, wo
—> —> —> .. -
Ko nporpamu nAatop MoAynb 3B'A3KIB BUIKOHYETbCA

+

bibnioteka
nignporpam

Puc. 2. MNpouec onpavyoBaHHA NOYaTKOBOrO KOA4Y Nporpamm

[nAa nopanbworo BUKOHAHHA MPOrPamMHOro KoAy, WO BMKOHYETbCA, KOMMINATOP He no-
TpibeH. OTXe, nicna KomninAuii nporpama nogaHa Aginkosumn cumsonamm 1 i 0.

OTpuMaHa nporpama, WO BUKOHYETbCA, HE rapaHTYE, WO HEeMA€E NOriYHMUX NOMUNoK. BoHa
MOXe BUKOHYBATUCA, afie pe3y/nbTaT BMKOHAHHA MOXXe OyTW HenpaBusibHUM. TOX MoTpi6-
HO 34INCHUTU TeCTyBaHHA (BUNPoOyBaHHA) NporpaMn Ha NpegMeT BUABMEHHA 1 YCYHEHHS
B Hill NIOTiYHMX MOMUOK.

TecmygaHHs — [OCUTb BignoBiganbHWin eTan. Y Benukux IT-komnaHifx Hag po3pobnen-
HAM Mporpam, AKi Ha3MBaloTb MPOeKTamu, MPaLIoTb AECATKN i HaBiTb COTHI Mporpamic-
TiB Pi3HUX HanpAMKIB. OfHi 3 HUX PO3PO6AAIOTb MNPOEKTH, iHWI 3aMAOTbCA TECTYBAHHAM
nporpam, eKOHOMIYHUM OBI'PYHTYBaHHAM TOLLO.

Ha ubomy eTani 3acTOCOBYETbCA HanaroxysBay MporpamM, AKUA [JA€ 3MOry MOKPOKOBO
aHanisysaty nporpamy. HanarogxyBauy [0O3BOMAE BMKOHYBaTM TpacUpyBaHHA MpoOrpamu,
BCTAHOB/IOBATW i BUAANATA KOHTPOJIbHI TOUKM B MpOrpamax, ymMoBYy MNPU3YMVHEHHA BU-
KOHaHHA Nporpamm ToLo.

@ OnuncaHuin npouec Po3pobKM MNporpaM € KAacMYHUM AnA

npouefypHUX MOB MporpamyBaHHA. [na nporpam, po3po-
6neHnx mosoto OOI, € BigMiHHOCTI. Ix cyTHicTb nonsrae
y TOMy, WO MicAA KOMMINAUIT OTPUMYETbCA HE MAaLINHHWIN,
a MPOMIKHWUI KoA, TakK 3BaHMI 6anT-KoA. 3a AOMOMOrol
cneuianbHOro NporpaMHoOro 3abesneyeHHst BiH MOTIM nepe-
TBOPKETLCA HA MALLUVHHWUNA.

Takwuii migxig oOymoBaeHUM TUM, 1110 B IHTepHETi BijIbHO IIe-

peMilymTbcsa naHi i mporpamu (anJjemu — HeEBeJUKi mporpa-
MU, IIPpU3HAUEHi IJd IepefaBaHHA dyepesd IHTepHeT i BUKOHAHHA

baiT-Kog — Lie NPOMIXHUIA Kop
Mi>K MOYATKOBMM KOJIOM i KOAOM,
O BUKOHYETHCA.
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%,

AnneT nepeHocnTb OKpeMi QyHK-
uii i3 cepepa go KnieHTa. B pasi
KMauaHHA MOCWUMaHHA, WO Mic-
TUTb anneT, BiH aBTOMaTUYHO 3a-
BaHTAXKYETbCA Ha KOMM'loTep i 3a-
MycKaeTbcA B Gpay3epi.

MoTpeby B po3pobui mos OOI
3 BMKOPUCTaHHAM GalT-kogy Ha
noyatky 1990-x pokiB 06ymoB-
NIeHO PO3BUTKOM BUPOOHMLITBA
nobyToBuX Npunagis i3 BOygoBa-
HAMW KOHTpONepaMn Ha Pi3HMX
TMMax npouecopis.

CnouaTky BMHMKNA noTpeba
y nporpamax i KomninAatopax
OJ1IA KOXXHOFO TUMy npouecopa.
Ta po3pobka KomninsiTopa BU-
ABMIAacA CMpaBolo [OBOJMI  [O-
poroto. Tak 3'ABMnIaca igea cTBo-
pUTU MOBY ANA PO3pPOOKM Koay,
NPUAATHOrO ANA BUMKOHAHHA Ha
6yab-AKoMy TVMi npouecopa.

3a pik BMHMKNaA notpeba y MoBi,
AKY MOXHa 6yno 6 BUKOPUCTO-
BYBaTW Ha Oyfb-skomy TuMi npo-
uecopa. Le 6yno obymosneHo
PO3BUTKOM BcecBiTHbOI MaByTU-
HU 1 IHTepHeTy, Aki ob'egHanm
pi3Hi TUNM Komn'toTepiB i3 pi3-
HumKn npouecopamm n OC.

B 6Gpaysepi, CyMiCHOMY 3 MOBOIO IIPOTPaMyBaHHA). 1X IOTPi6HO
3aXUCTUTHU BiJl BipyciB Ta iHMINX HIKiAJWBUX MPOrpaM, a TaKOXK
peaJrisyBaTu IEePeHOCUMICTh IIPOTPaM.

Ilix 1mepeHOCHMMIiCTIO pO3BYMiIOTH MOMKJIMBICTHL B3aBaHTaKeH-
HA i BUKOHAHHSA aljieTa Ha KOMIT'IOTepax i3 OyAb-AKUM TUIIOM
mpoliecopa, OyIb-AKOI0 OmIepalliiiHoI0 cucTeMoio i Opaysepowm,
mo mig’egHano mo Imrepmery. Came mi mpoOjeMu I [403BOJISIE
posB’sidaTu 6anT-KOZ.

3po3yMijo, 10 BUKOPHUCTAHHA OyAb-IKOI'0 IIPOMiKHOTO KOXY,
y TOMYy YHMCJi ¥ 0alT-KOoy, B8HUIKYE IIIBUAKICTh BUKOHAHHS IIPO-
rpam i moTpebye mOZATKOBMX amapaTHUX 3acobiB. ¥YTim, 1i BTpa-
T He3HauHi MOPiBHAHO 3 oTpuMaHuM Burpamiem. fAxmio 6 OOII-
mporpaMa oApasy KOMITiJIoBajlacd B MAIIWHHUN KOXA, TO [IJA
KOJKHOTO KOMIT'IOTepa 31 CBOIM THIOM IIpoliecopa HeoOXiHOo 0yJo
0 MaTu OKpeMy Bepcito Tiei camoi mporpamu, IO €KOHOMIiUHO
BKpall HEBUTiTHO.

IHKOM BUKOPHUCTOBYIOTHCA TaK 3BaHiI AUWHaAMIUHI KOMITiJjid-
Topu. IX CyTHiCTH TOJNATAE B TOMY, IO 6GAHT-KOJA KOMIILIIOETHCA
Yy MAaIIMHHUHN KO He Bech OApa3y, a OKpeMuUMHU (parmMeHTaMH,
y Mipy HeoOximHocTi. IHINI YacTMHU KOLY MOKYTh BUKOHYBATHUCS
B pexxuMi iHTepmpertanii. Ilum camMum gocAraeThca BUCOKaA edek-
TUBHICTHL pPOOOTU 3 KOZOM.

CepemoBuiia (cucTeMmu) OPOTPaMyBaHHA YacTO iMEHYIOTHCS
3a Ha3BOI0 MOBU, AKa B HUX PealidyeThCsd, HAIPUKJIAL Cepero-
Buirie Pascal, cepemoBuinie Delphi. IHKoIu HasBa cepemoBUIIA
MicTuTh npedikc, AKWH BKAa3ye Ha pPO3POOHUKA CEpeJOBUINA:
Has3Ba cepemosuinia Turbo-C osmauae, 1o ii pospobHHKOM € (Dip-
ma Borland.

CrorogHi Bce dYacTillle BUKOPUCTOBYIOTHCA iHTErpoBaHi cepe-
JIIOBHUIIla ITPOrpaMyBaHHA, sIKi 3a0e3rneduyioTh pobOTy 3 MeKiJIbKOo-
Mma moBamu. TakmMmMu cepegoBuiniamMu €, HampukJjaam, IntelliJ IDEA,
Eclipse. BapiauT Ultimate Edition cepemosurma IDEA 3abesmeuye po-
0oTy 3 MoBaMM TIporpamMyBaHHA Java, PHP, Python.

Hedari cepemoBuIlia TiATPUMYIOTH AK PEXXUM iHTepIpeTarrii,
Tak 1 peskuM KoMmijAmii mporpam.

Haui y mporeci onmcy MoBu mporpamyBauHA Python mu 6Gyzme-
MO 3acTocoByBaTu cepenosuirie IDLE.

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1 [na yoro npm3HauyeHoO cepefoBua nporpamy- 7 fAKi OCHOBHI Aii BUMKOHYIOTbCA y npoueci Hanaro-

BaHHA?

v b~ W N

M iHTepnpeTaTopy nporpam?

6 [nA yoro nNpu3HaueHo pepakTop 3B'A3KY?

Ha3BiTb cKnagosi cepefoBuila NporpaMmyBaHHs.

AKi GYHKLIT BUKOHYE pefakTop TeKcTy?

AKi nepeBarn i HeponikKM MalTb KOMMINATOPU

OXeHHA nporpam?

8 Ha3BiTb cyuacHi iHTerpoBaHi cepegoBula npo-
rpamyBaHHs.

lLlo Ha3mBaOTb OO'EKTHUM KoOOM?

lNoAcHITb cyTHICTb iHTepnpeTauil nporpam. 10 fAki ocobnmeocTi MawTb cepefosuila OOGEKTHO-

OPIEHTOBAHOrO NPOorpamyBaHHA?
11 OnAa yoro 3acTocoByioTb GanT-KoA?

12 fAki nepesarm MalTb iHTErpoBaHi cepefoBuLLA
nporpamyBaHHsA?
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OcHOBHiI MOXnnBOCTI MOBU Python

AIKy MemoOuKy Npo2pamyB8aHHs niOMpumye Mo8d, Ky 8u
gusyanu? Yu kopucmysanuca eu 0b6'€KMHO-OpPiEHMOBAHUMU
MO8AMU NPO2PAaMyB8aHHA?

Marepian Harmoro migpyYHWKa 30Di€HTOBAHO Ha pPOOOTY
3 MOBOI0O ImporpamMyBaHHs Python®, saka wnigTpumye 06’€KTHO-
OpPi€EHTOBAHUU i IPOLEAYPHUI METOAM IIPOTrpaMyBaHHSA 3 iHTep-
mperarii€ero KoMaHz (IHCTPYKILiii).

Moga Python migTpumyernscs Bcima omepamifiHUMu cucTeMaMu
i Io3BOJIsIE PO3B’sI3yBATU CKJAAHI MaTeMaTU4Hi 3ajgadi, CTBOPIO-
Batu rpadiuni 300pasKeHHsA, PO3POOJIATH Beb-calTH, IIPAIIOBATU
3 peadAliiHUMHN 0asaMu JAHUX.

Moga Python mae mory:kHY cramgapTHy 06i0IioTeKy, AKY KO-
pHCTyBau MOKe POIIIMPIOBATU BJacCHUMH 0i0sioTekamu i 6ibJrio-
TeKaMu iHImMuUX KopucTtyBauiB. Posmupenna NumPy wictuth
pearisaitirzo pisHOMaHITHMX MaTeMATUUYHUX OOYMCJIEHb, MOLYJIb
tkinter mosBosisie peasisyBatu rpadiuHuil inTep@eiic KopucTyBaua.

IIporpaMu MOXXYTH PO3POOIATHUCA B KOHCOJBHOMY PeRUMIi
(raki mporpaMy MaloTh DOBIINPEHHA Py) i 3 rpadiuaum inTep-
(eficom (mporpaMy MarwTh POSIIUPEHHA PYyW).

IIporpama moBoo Python — 11e 3BMUaliHUN TEKCTOBUH (aii,
iHCTPYKILii (KOMaHAU) SKOr0 BUKOHYIOTHCS iHTEPIIPeTAaTOPOM IJIA
KOXKHOTOo psanka. Ilim wac meprmoro 3amycKy HIporpaMu CTBOPIO-
€ThCs 0alT-KOI, sAKUil 30epiraeTbcsa y (ailai 3 poO3IIMPEeHHAM
pyw. fdrmio micasa mporo mporpamMa He 3MiHIOBaJiacs, TO B XO.i
HacTynuHux ii 3amyckiB Oyme BUKOHYBaTHCSA OalT-KOZ.

Vci gani MOBHM, y TOMY YMCJIi TPOCTi THNU MaHUX (YUCia, PAI-
Ku) € ob’ekTamMu. ¥ 3MiHHINA 30epiraeTbcss He caM 0O0’€KT, a IIO-
CUJIaHHSA HA HBOI'O, TOOTO ajgpeca mam’sATi, y sAKiii 36epiraerbcsa
00’eKT.

%,

CTpykTypa npoekTy moBol Python cknapaetbca 3 oKpe-
Mux mogynis. Moaynb — ue 6yab-akuid dann i3 nporpam-
HUM KopoMm. KinbKicTb Takux mopynis He obmexxeHa. OpuH
MoZyNnb MoXe OyTu BKNafeHUN B iHWWIA MOAYynb, TO6TO 3a-
CTOCOBY€eTbCA HaraToiepapxiyHa CTpyKTypa moaynis. Moayni
MOXYTb FpynyBaTUCA B MakeTw.

Mogymi MOMXKYTH PO3POOJATHCA CaAMUM IIPOTPaMicTOM, a MO-
JKYTh BUKOPHCTOBYBATHCS BiKe iCHYIOUi y cTaHmapTHiil 6i0sioTeri
moBu. OnuH i3 MOAYJIiB € 20/1086HUM, 3 HBOTO 3aNYCKAETLCS ITPO-
eKT Ha BUKOHAHHA.

1106 samycTuTM OAWH MOAYJb 3 iHIIOTO, MEPIIUil HEOOXiTHO
mig’eHATH OO OCTAHHBLOTrO (iMIOpTyBaTHU).

* MoBa nporpamyBanus Python posmoBciomsKyeTbcsi BiJIbHO 3a mocu-
nauusam: http://python.org

ha

HigepnaHacbkmn nporpamict [Bi-
Jo BaH Poccym — wmpun npu-
XUNbHUK  CKeTY-cepiany «JliTato-
Y umpk MoHTi MManToHa» (aHrn.
Monty Python’s Flying Circus). Ha
YyeCTb Ui€l Nnporpamn BiH Ha3BaB
CTBOPEHY HMM MOBY NpOrpamy-
BaHHA — Python.

IcHytoTb  Bepcii  AnAa
Windows, MacOS.

Linux,

Mporpamy mosoto Python mox-
Ha CTBOpIOBaTK i peparysaTty 3a
JOMoMorow Oyab-aKoro pepak-
Topa, Hanpuknag, Notepad++,
Eclipse, PythonWin Ta iH.

Mosa Python nigTpumye pgu-
HamiyHy Tunisauito daHumx. Lle
03HAYaE, WO OronoLwyBaT TUMNK
JaHMX He noTpibHO, MoBa Cca-
MOCTINHO CNiAKY€E i BU3HAYae ix
TUN Ha OCHOBI X 30BHILHbOro
BUrNALQY. ABTOMaTUYHO 3BiSIbHIO-
€TbCA NaMAaTb ANA TUX [AHUX,
AKi CTalTb HEMOTPIOHUMMN.
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[onoBHUI
dann
nporpamm

Po3pin 1

Mopgyni
— CTaHJAPTHOI
6ibnioteku

Puc. 2. HannpocTiwa cTpyKTypa
nporpamu mosoto Python

Mopyni

3MiHHi

OyHKUiT

Knacn

3MiHHi

MeTtoan

3MiHHi

IHLWi
mogayni
MOBOIO
Python
abo C

IHLWi
mogayni
MOBOIO
Python

abo C

Puc. 3. CTpykTypa npoeKkTy mogynsa
moBoto Python

Ha puc. 1 momaHo BapiaHT CTPYKTYpH IIPOEKTYy MOBoo Python.

Mogyni
al.py ©== a2py ©== adpy Mogyni
. y A CTaHAApPTHOI
ro:)oavuwn 6ibniotekn
ann
nporpamu a3py .

Puc. 1. BapiaHT CTpyKTYypu NpoeKTy MoBoto Python

OCKiTbKM MU POSTIAZATUMEMO JUIIle HAWIPOCTillli HaBUAJIbHI
IIPOEKTH, TO JaJji iX MOKEeMO Ha3WBATH IIPOCTO IPOTrpaMaMU.

Hageznena cTpyKTypa mporpaMu CKJIAZAETHCA 3 UOTUPHOX (haii-
JaiB: al.py, a2.py, a3.py, a4.py, gKi po3polbiige mporpamicr, a TaKOXX
MoAyJiB cTraHmapTHOI 6i6sioTeku moBu Python. @aitn al.py e ro-
JIOBHUM, 3 HBOTO 3aIlyCKaeThcd Iporpama. lleil ¢aiin, Tak camo
AK i iHmri Tpu momysi, cKiIamaeTbcAa 3 iHCTPYKIiMi moBu Python.
dakTUUHO Ie 3BUUYAMHI TeKCTOBiI (paiiju, AKi HaMu OyAyTh PO3-
pobuaTuca y cepemosuiii IDLE.

®@atinu a2.py, a3.py i a4.py camocTiiHO He B3amyCKalOThCH.
®daiin a2.py 3amycKaeTbcAa 3 TOJOBHOTO (haiina. AJie aas samyc-
Ky Horo ciifn cnouaTky iMmmoprtyBatu y (Gaiin al.py. Daiiau a3.py
i ad.py sBamyckramTbhca 3 (aiiiaa a2.py, ajie AJA IIBOTO 1X TaKOMXK
cain immopryBatu y (daitn a2.py. I3 daiinis a3.py i a4.py samyc-
KalooThCsd MOAYJi cTaHZAapTHOI 6iOimioTeKM, AKi TaKkoK MOTPiOHO
iMmmoptyBaTtu y 1i aiian.

Is puc. 1 Buamo, 1m0 mMoBa Python peasisye Gararoiepapxiuny
CTPYKTYPY BKJIAJEHOCTI MOAysdiB. AJie y migpydyHUKY Oynae 3acTo-
COByBaTHMCA HAWNPOCTiIIa apxiTeKTypa OporpaMu, sSKa MiCTUTb
Juile ToJIoBHUIM aiin, Ta mporpamy, fKa MICTUTL TI'OJIOBHUM
daiin i moxysmi crargapTHoi 6i6mioTeku (puc. 2).

YV rmakiii apxiTeKTypi MomyJai craHmapTHOI 0i0JioTekm immop-
TYIOThCs 0e3mocepefHbO y TOJOBHUI (haiis mporpamMu. PeajbHO
IPOrpaMHUMN MOAYJb MOYKEe CKJIAJaTHCS He TIJIbKM 3 iHCTPYKITi
moBu Python, aje i i3 smiHHUX, QyHKIiH i KaaciB (puc. 3).

B OOIT mogoro Python BuKoprcToByIOTHCA Kjaacu i MeTomu (OCHO-
BU OMMCAHO HMKUYe). I3 puc. 3 BUAHO, IIT0 MOAYJIH MOMKE iMIIOPTY-
BaTu iHII Momysi, siKi Hammcamo He TiabKuM MoBoo Python, aze
1 moBoro C. Binm Tako:x mMo:ke OyTu iMIopToBaHWil B iHIITI MOmy.Ti.

@ 3anuTaHHA ANS nepeBipkuM 3HaHb

1

AknMn onepauinHiMN cucTeMamyt MiATPUMYETb- 5 I3 AKumMKM MoBamy MOXe iHTerpyBaTWCA MOBa
ca mosa Python? Python?

flke po3lWMPeEHHA MaloTb dannu nporpam, AKi 6 Ulo HasmBaoTb AMHaMiIYHOW TuUMi3aui€o gaHux?
CTBOPEHO B KOHCO/IbHOMY PeXumi? 7 [MosAcHiTb cTpyKTYpy npoeKkTy mosoio Python.
Ha3BiTb ocHoBHi nepeBarn mosu Python. 8 fKy CTPYKTypy MOXe MaT MOAylb MOBOK

Akuin TMN TpaHcnAuii 3acTocoByeTbea y Python? Python?
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1.4. Pe>XMMn BUKOHAHHSA NPOrpaMHoOro koay
B cepenoBuuli IDLE

Y cepenoButtii IDLE mporpamumii Kom MoBoio Python moskHa
BUKOHYBATU B IHMEPAKMUBHOMY DeXCUML Ta pelcumi UKOHAHHS
¢aunie npozpam.

1.4.1. BUKOHaHHS NPOrpaMHOro KoAay B iHTEPaKTUBHOMY peXumMi

lMpuzadatime, akuli 8UO MPAHCAAYIT NPO2PAMU BUKOPUCMOBY8A8- ‘
ca eamu y 8 i 9 Kknacax. Aki, Ha sawly OyMKY, (i020 nepesdau ma -
Hedoniku?

B inmepaxmuenomy pexcumi pesyabTaTd BUKOHAHHSA iHCTPYK-

il KopHCcTyBaua BUBOIATHLCA OApPasy IIiciad ix yBemeHHs. ToOTo IHTEPAKTVUBHWI PEXIM [OLINBHO
BBOOUTHCA IIepIlia IHCTPYKILidA, AKa 0apasy BUKOHYETHCHA, IOTIiM BMKOPWCTOBYBaTU Ha eTani BU-
YBOAWUTBCA APYyra iHCTPyKNis i T. m. BUEHHA CUHTAKCWCY MOBMU, KOMY

PosriiaaemMo crocobu 3amycKy iHTEPaKTUBHOTO PEXUMY PO0O-

i MOTPIOHO MepekoHaTUCA Yy Mpa-
Tu iHTeprperaropa IDLE.

BUIbHOCTI BMKOHaHHA OKpeMUMX

e 3a gomomororo KoMmaHAHoro pazka OC Windows (o6 iioro IHCTPYKUin nicna iX BBEAEHHA.
BiIKPUTHU, CJOiM KJAIHYTU HPABOI0 KHOIITKOIO MUII KHOIKY A TakoX [NA TecTyBaHHA Kopy,
Myck i BukoHaTH KoMaHAy KomangHwnm pagok). o xomaHIHO- wo 36epiraetbca y dannax.

ro paxka ciaix yBectu xoMauxay \Pyhhon34\python.
Bigkpuerscs BikHO, AKe 300paskeHO Ha puc. 1.

Puc. 1. BikHo iHTepnipeTaTopa, AKe BigKpPUTO 3a JOMOMOrol0 KOMaHAHOIo pAaKka

e 3 pobouoro crosna. Ao apauk MoBu Python posmimieno Ha

pobouoMy CTOJIi, TO CJHiA KJIALHYTH IIel APJINK. —~ @

e 3 rosioBHOTO BikHa cepenoBuiia nporpamyBaHasa IDLE. na
IIOT'0 CJiJ BUKOHATH KOMAaHIM: Moga Python posnoscioaxyeTbca
Myck — Yci nporpamn — Python3.4 — IDLE (Python3.4GUI — BibHO Ha niacTasi niyensii GNU
32 6ir). General Public License.

Bigxpuerbca BikHO, siKe 300paskeHO Ha puc. 2.

Came 1eii cmoci0d 3aIlyCKy 3aCTOCOBYBATHMETLCS HAMM OAJIi.
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Posrnanemo mopAmOoK BHUKOHAHHS HAWIPOCTINIIOL mTporpaMu
MoBoi0 Python B inTepakTuBHOMY pesxkumi (puc. 2).

Puc. 2. BikHo iHTepnpeTaTopa, AKe BigKpUTO y cepenoBuLui IDLE

Mpuknan. IlpumycTumo, IO IIporpamMa IIOBHU-
HHaA MICTHUTH MOBiJOMJIEHHS NOPO CTUJL IIporpa-
MyBaHHA Ta nmobakaHHA ycmixiB. Ilfo mporpamy
MOJKHA IIOJATH Yy TaKOMY BUTJIS:

#MounHaemo BmBYaTM MoBy Python
print ("Python nigtpumye OOl i npouenypHUii

cTunb”) #nosigomneHHA
print ("Hanbinbwmx ycnixis”)  #nobakaHHA
Tyr smaxk # — 1 KoMeHTap, AKUN KOIHUM

YMHOM He BILJIMBAE Ha pPOOOTY iHTepmperaTopa
(Bce, II0 MUIIETHCA ITiCJIS HHOTO, He BUKOHYETH-
cs). Bim mMoxke OyTu posTaIlloOBaHWM AK Ha IOYaT-
Ky pdaOKa IIporpaMu, TaK i HAIPUKIHIII KOXKHOI
KOMaH/IH.

Komanma print 3abesmeuye BuBeJeHHsS Ha
eKpaH MOBiIOMJIEHHS, IO MICTHUTBCA y KPYIVINX
Iy:KKax y NOABiMHUX JIaKaX.

Xig BMKOHAHHS

L

1. lnsa BBeeHHSA IporpaMu 3alyCKaemMo iH-
TeprperaTop MoBu Python cepemoBumia IDLE.

2. Oppasdy micias 3HAKYy 3alpolleHHa (>>>)
YBOAMMO IepImuii pAgoK mporpamu (#ounHae-
MO BMBYaTM MoBY Python) i HaTmckaemo KJiaBirry
Enter.

3. 3HaK 3ampoIlleHHA IePeMiCTUThCA Ha Ha-
CTYIIHUHA PAIOK, IIICJAA AKOTO YBOAUMO KOMAaHIY
npyroro paaxa mporpamu (print (“Python nigtpu-
mye OOI i npouegypHuin ctunb’) #noBigomneHHs
i HarTuckaemo KJjasimry Enter.

4. Cucrema BuBeze mosimomuenus “Python nig-
Tpumye OOI i npouefypHUn CTUNb’, a B HACTYIIHO-
My PALKY B’ABUTHCA B3HAK B3aIlPOIIEeHHdA, IIicjad
sKoro yBoxmmo print ("Hanbinbwwmx ycnixis”) #no-
GakaHHs.

JduHaAMiKy ommcaHOTO IIPOIleCcy BBeAEHHS i BU-
KOHAHHS IIpOrpaMM B iHTEPAKTHUBHOMY pPeXKUMi
300pasKkeHo Ha puc. 3.

Puc. 3. Mepwa nporpama mosoto Python (pe3ynbrat po6oTn)



@ Micna 3HaKy 3anpolleHHs (>>>) He MOBUHHO GyTun Npobinis,
iHaKWwe BWAABaTMMETbCA MOBIAOMIIEHHA MPO CUHTAKCUYHY
NMOMWUIIKY.

@ KomaHan BiOKpeMolTbCA KPamnkow 3 KOMoW (;), AKLO
B OQHOMY PAfKY YBOAATbCA ABi a0 Ginblue KOMaHA.

KoxxHy KOoMaHIy PEKOMEHAYETHCS BBOAUTH B OKPEMOMY pAI-
Ky, ajle KOMaHAW MOYKHA PO3MIIyBaTu ¥ y [AEKiJIbKOX DPATKaX.
Hanpurknan, womauay x=130+82+45 mo:kHaA po3MicTUTU Yy [ABa
PAOKY 3a TaKMMHU BapiaHTaMU:

x=130+82 \

+45 abo
x=(130+82

+45)

Y wmoBi Python BigcyrHi cnemianbpHi 3aco0u A BUIiIJIEHHS
010KiB, HAIPUKJIaA QIrypHi Iy:KKM a00 KOHCTPYKIia begin...end.
Axmo xKomaHga MiCTHUTH GJI0K, TO KOMKHA KOMaHaa OJOKY MOBOIO
Python BimoxkpemstoeThCcsA Bif MOYATKY PAAKA YOoTUPMa IIpobija-
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=

Micna Toro Ak [Bigo BaH Poccym
po3pobus moBy Python (npu-
6n13HO y 1991 poui), BiH BMKNaB
ii B IHTepHeT. MoBa Python cno-
pJobanacs nporpamictam i nova-
fla BiNbHO MOLUMPIOBATUCA.

TakuM 4YMHOM, [0 PO3POOKMU
NPUESHANOCA BXe CniBTOBapu-
CTBO MPOrpamicTiB.

Y cepedHbOMy KOXHi 2 un 2,5 po-
K1 3'ABNAETbCA HOBa BepCiA MOBMU.

mu. KO0 KigbKicTh mpobiiiB pisHa, iHTepmperaTop

BijoMJIeHHA Tpo (haTasbHy TOMUJIKY.

106 3aBepiiuTH POOOTY iHTEPAKTUBHOI'O PEKUMY,

HATUCHYTHU CHOJydYeHHs KJasimr Ctrl+Z.

@ 3anuTaHHA ANA nNepeBipKM 3HaHb

1

[lnA 4yoro 3acTOCOBYETbCA KOMeHTap y Mmporpam-
HOMy Kopi?

flke MO3HayeHHA MaE 3HaK 3anpoLleHHA B iHTep-
aKTUBHOMY peXxunmi?

Ak 3aBepLlyeTbcA poboTa iHTepnpeTaTopa B iH-
TEePaKTUBHOMY PeXUMI?

AKi nepeBarn Ma€ iHTEPAKTUBHUIN PEXUM BUKO-
HaHHA MPOrpamMHOro Komy?

@)

BUJAE TIO-

HeoOXxigHo

K MOXHa 3anyCTUTU IHTEPAKTUBHUN PEXMM iH-
Tepnpetatopa IDLE?

[OACHITb CYTHICTb IHTEPAKTUBHOIO PeXnMy.

AIK NpaBUIbHO yBeCTW feKiflbka KOMaHf, B OfHO-
My pAgKy?
Ak odbopmnoeTbcA 6ok KomaHa y mosi Python?

3aBaaHHA AN CaMOCTIMHOro BMKOHAHHSA

1

3anycTiTb  iHTEPAKTUBHUA  PEXUM  pPO6OTU
IDLE 3a pgonomorow KomaHgHoro psgka OC
Windows.

4 Po3po6iTh i

BMKOHaNTe MpPOrpamHuUnA KOg,
AKUN B IHTEPAKTUBHOMY pPeXuMi BMBOAUTb
Take nosigomneHHsa: "Python nigTprumye npo-
LueaypHi i 06'€eKTHO-OpIEHTOBHI MeToAM MpO-

5 Po3po6iTb i BUKOHaMTe NporpamHuii Kog B iH-

2 3anycTiTb iHTEPaKTUBHUI pPeXMUM iHTepnpe-
TaTopa IDLE 3 ronoBHOro BikHa cepeaoBuLa rpamyBaHHA".
nporpamysaHHsa |IDLE.

3 Po3pob6iTb i BUKOHAlTEe MPOrpPamMHUA  Kopf

ﬂ B IHTEPAKTUBHOMY pPeXUMi, AKAA BUBOAUTb Ha

eKpaH [Ba peyeHHs:
Y moBi Python 3acTtocoByeTbca GalT-Kog.
Python 3a6e3neuye BMCOKY KOMMAKTHICTb i Ha-
OYHICTb NPOrPamHOro Kogy.

TEPaKTMBHOMY pPeXuUMi AN BUBEOEHHA MOBi-
JomneHHa: "Python Mae BUCOKMIA pPenTuHr”
i3 BUKOPUCTaHHAM KOMEHTapA.

6 O6uMCNiTb 3HAUYEHHA BMpa3sy

p = 123/4 + 45*3 - 66%*(3+87) B iHTepaKTuB-
HOMY pPeXxmnmi.
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1.4.2. BuKoHaHHA ¢anniB NnporpaMHOro Koay

Cnocobu 3anycky ¢aina npo-
rPaMHOro Koy Ha BMKOHaHHSA

e 3 KOMaHOHOro psagka cepe-
JOBYLIA NporpamyBaHHsA

e KnauaHHam apnvka ¢daina

e 3a [OMOMOrow KOpUCTyBa-
ubkoro iHTepdelncy cepego-
Buwa IDLE

el

[apHMI TOKap npauloe y AeKifb-
Ka pasiB Kpalie Bif CepefHboro,
ane rapHUn nporpamicT KOLWTYye
y 1000 pasiB 6inblue Bif 3BUYAN-
Horo.

binn leimc

Mpuknaa. IIpunycrumo,

1[0 MmOTPiOHO CTBO-

IHmepakmugHut pexxum pobomu iHmepnpemamopa 3abe3neyye
npocmomy i Hao4Hicme y pobomi npoepamicma. Yomy He
MOXHA 0bMeXxumucsa luwe Yyum pexxumom?

IuTepakTUBHUI pPEKUM POOOTH € AOCUTH 3PYUHUM. AJe IIpo-
TPaMHUHN KOJ[, IKWN YBOAWUTHCA B IHTEPAKTHUBHOMY DPeKHUMi, He
30epiraeThbecsA: BiH 3HUKAE oApasy IIiCJas TOTo, AK iHTEepIpeTaTop
moBu Python iioro BuKoHae. [[Jis TOBTOPHOTO BUKOHAHHS IIPO-
rpaMHOT0 KONy IIOTPiOHO yBeCcTM KOJ 3aHOBO, IO € CYTTEBUM He-
JIOJIIKOM iHTEPaKTUBHOI'O PEKUMY.

IIporpamui xKomu HeoOximHO 36epiratu y daiinax, AKi, 9K pa-
Himre BigsHauajocsd, HA3WBAIOTL MOAYJIAMU. DPalljii MOLYJIIB —
e mOporpaMu, SAKi Ha3WMBAIOTh TaKOMK CIlEHApiAMM, Xoua MixK
HUMU € HeBeJIMKa PiBHUIA.

IM’s (aiina mMoske He MiCTUTH PO3MIUPEHHA. AJle AKIIO IIepes-
0auaeThcA IMIIOPTYyBaTHM MPOTPAMHUEM Ko 3 iHmMuX daimis, TO
iM’a Qaiiia TOBUHHO MICTUTU POSIIUPEHHS PY.

@ain NporpamHOro Kofy iHTeprnpeTatop MOXe BMKOHYBaTu
HeobMeXxeHy KinbKicTb pasis.

Ilicnia samycky Koay Ha BUKOHAHHA iHTEPIIPeTAaTOpP BUKOHYE
TOCJIIIOBHO ONHY iHCTPYKIIiIO 3a 1HINIOI0 y IMOPAAKY iX po3Tamry-
BaHHA i BUJae pes3yJabTaT Ha eKpaH MOHiTOpa. SIKIMo y mporpam-
HOMY Koxi OyJe BUSABJIEHO CUHTAKCUUYHY IIOMUJIKY, BiJAIIOBimHE
TIOBiIOMJIEHHA BUBOAUTHLCA Ha eKpPaH.

PosriisaemMo TOpAOK CTBOpPeHHs (haiija HAWIIPOCTIIIIOro ITPO-

rpaMHOT'O KOny. »

Ocramubol0 y mporpami € komauza input ().

putu (aita i3 KomoMm, II0 BUKOHYE CKJAaJLaHHSI
ypcea 65 i 279 Tta mHOKeHHa uucyaa 21 Ha uwmc-
Jgo 15.

1. BigkpuBaemo BikHO Python 3.4.3 Shell i Bu-
Kouyemo Komaunay File — New File.

2. VY Bikmo Untitled, sixe Bimxpmiaocs, BBO-
IUMO IIpOrpaMy TakK, AK 300paxkeHo Ha pwuc. 1.

Hapasi ma xkomaHga Bifirpae IOHIOMiKHY PpPOJIb.
3a ii HOIIOMOrom pes3yJabTaT BUKOHAHHS MIporpa-
Mu Oynxe BimoOpaskaTucs Ha eKpaHi J0TH, TOKU
He Oyme HATHCHYTO KJaBimry Enter.

MosxkauBo, 1o 0es3 Iiel KoMaHIM pPes3yJbTaT
BimoOpaskaTuMeThCsS MOCUTh KOPOTKHHM dac, i Mu
HE 3MOKEeMO HOro mo0auyuTH.

Puc. 1. MNporpama gogaBaHHA i MHOXEHHA ABOX Yncen
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3. 30epiraemo mporpamy 3a JOIIOMOI'OIO
kKomauau File — Save As... ¥V pesyiabra-
Ti BimKpueThess BiKHO 36epexeHHs dan-

ny (puc. 2).

3BepTaeMo yBary Ha Te, IO 3a 3aMOB-
YyBaHHAM IIPONOHYEThCA 30epertu Qaia
y manii Python34 mucky C.. Haxi yci daitinm
nporpam 3s0epiraTuMeMo came B Hili. IHaK-
e HeoOXigHO sMiHMTH iM’a manmkm i Micme
i1 posramiyBaHHA.

YBogumo im’sm prog_02 (6e3 posmIumpeH-
HA Py, TOMY IO Ha IIbOMY eTalli BUBUEHHS
moBu Python He mepenbauae imMmoprTyBaHHSA
(aiiniB), i HaTUCKAEMO KHOIKY 30epertu.

daiin Oyme 30epeskeHo.

Puc. 2. BikHo 36epexeHHA dpainy

Bukonatu mporpamy mMokHa y pisHU# cmocib.

e Sfxmo mporpamy BizxpuTo y BikHiI Python 3.4.3 Shell, To mo-
CTaTHBO BUKOHATU KomMaHam Run — Run Module (a6o matuc-
HyTu KJaBimy F5). Pesynbrar BUKOHaHHA mporpamMu 300pa-
JKeHO Ha puc. 3.

Hani 6ymemo KopucTyBaTucsa KoMmaHmor Run — Run Module.

Puc. 3. Pe3yanaT BUKOHAHHA Nporpamu nogaBaHHA i MHOXXEHHA uncen

e SKmio mporpamMy CTBOpPEeHO paHimie, ii MOKHA BUKJIU-
katu y BikHO Python 3.4.3 Shell, BukoHaBmM KOMaHZIY
File — Open... ITorim y manmi C\Python34 caix smaiiTu im’a
HeoOximHOTO (haiina, mepeHecTu HWoro y paAmok Im'a danny
i HaTuCHyTM KHOUOKY Bigkputn.

CborogHi Python — opgHa 3 Hait-
NonynApHIiWKMX MOB Mporpamy-
BaHHA, AKa OXOMJIOE HOBI Ccdhepu
3acTocyBaHHA. OcTaHHi 5 pokis
BXOAUTb A0 M'ATIPKU HanbinbLu

Bukomaru nporpamy, CTBOpeHY DpaHille, MOMKHa TaKOXX IIO- 3aTpe6yBaHNX TEXHOMOTIM.

OIBIiHMM KJIAIlaHHAM iMeHiI BigmoBigHoro ¢paiima y mamii
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Moy Python Bigpi3Hae wswng-
KiCTb i npocToTa cKpmnTiB. Pazom
i3 Habopom pocTynHux GibnioTek
ans poboTtn 3 mepexamu i daii-
namy ue pobutb Ti He3aMiHHUM
NMOMIYHMKOM CUCTEMHOTO aAMiHi-
cTpaTopa.

@ 3anuTaHHA ANA nNepeBipKuM 3HaHb

1

Po3pin 1

ca gaJi.

C:\Python34. Aje y 11bo0My BUIAAKy OCTAaHHBHOIO KOMAHIOIO IIPO-
rpaMu 000B’A3KOBO moBmHHA OyTum input (). Imakime pesyaprar ii
BUKOHAHHS MOXKXHA He II00AUMTH.

3asHauynMo, 1o 3a 3aMOBUyBaHHAM y Python 3 nuisa xomyBanHsA
KomaHn sxaiticHioeTbea Kox UTF-8, akuii 6yge BUKOPUCTOBYBATH-

Hisa 3acTocyBaHHSA iHIIIONO KOAY HeOOXimHO B mepriomy abo
IPyroMy pALKY MOporpaMy BKasaTH HAa3BY KOAY 3a HSOIOMOIOIO
imerpyxiii: # —*- coding: <kog> —*-.

Hanpuraazn, naa xogy Windows 1251 iHCTpyKIliss maTume Ta-
Kuit smicT: # —*- coding: cp1251 —*-,

fIK MOXHa 3anyCTUTU Ha BUMKOHaHHA aln npo-
rpamHoro kogy?

AK MOXKHa BUKNMKATW Ha eKpaH ¢ain nporpam-
Horo kogy?

HagegiTb npuknag HannpoCTilWOro NporpaMmHoro
Kogy moBoto Python.

4 Ak 36eperty ¢dain NporpamMHoro Kogy?
AKi HepoNiKN Ma€ IHTEPaAKTUBHUN PEXUM iHTep-
npetatopa?

6 Yomy pouinbHo 36epiraTv NpPOrpamMHUIA  Kopg
y danni?

7 [na yoro y mporpaMHOMY KOAi OCTaHHbOW 3a-
3HaYa€eTbCA KoMaHaa input()?

3aBAaHHA ANA CaMOCTIMHONO BMKOHAHHSA

1

Cknagitb nporpamy Ans obuMcneHHsA 3HayeH-
HA Bupasy 2.3+106*4 i 36epexitb i y ¢anni
3 imeHem f_01. BukoHanTe nporpamy i nepe-
KOoHaTecs, WO OTPUMaHMN pe3ynbTaT € npa-
BUNbHUM.

3aBaHTaxTe cepeposulle IDLE, Buknnure cTBO-
peHy y nyHKTi 1 nporpamy 3 daina f_01, 3a-
MiHITb y nNporpami onepauito MHOXeHHA 4nC-
na 106 Ha 4 Ha onepauito gineHHA. 36epexiTb
nporpamy y Tomy camomy c¢awnni. BukoHanTe
nporpamy i nepekoHamTecs, WO OTPUMAHWIA
pe3ynbTaT € NpPaBUIbHUM.

Cknagitb nporpamy pAnsi obuMCNeHHA noLi
TPUKYTHMKA 3a 3HAYeHHAMMW MOro cTopiH. 36e-
pexitb nporpamy y danni f_02. BukoHanTe
nporpamy Ta AoBefiTb, WO OTPUMAHUIA pe3ynb-
TaT € NPaBUSIbHUM.

Buknuute nporpamy, wo 36epiraetbca y danni
f_02. BHeciTb OO Hei Taki 3MiHW, WO6 06UMC-
noBanaca naowa npAMOKYTHOrO TPUKYTHUKA
3@ 3HAYEHHAMM MOro KaTeTiB.

5 Y Kono pagiycom r BNUCaHO MpPaBWSIbHUI TpU-

.KyTHI/IK. Po3pobiTb nporpamy BM3HaueHHsA
naowi Koma, AKY He 3alHATO TPUKYTHUKOM.
36epexiTb nporpamy y danni f_03. BukoHante
nporpamy Ta [oBefiTb, WO BOHa ¢YHKLIOHYe
npaBuUIbHO.

6 Y NpaBuNbHUI TPUKYTHUK 3i CTOPOHOIO a BMU-

.caHo Kono. Po3pobiTb mporpamy Br3HaYeHHSA
NnioWi TPUKYTHUKA, AKY He 3alHATO KOJIOM.
36epexiTb nporpamy y ¢anni f_04. BukoHante
nporpamy Ta [oBefiTb, WO BOHa (YHKLIOHYe
npaBuIbHO.

7 3Hangitb B IHTepHeTi BiACTaHb MO LWOCE MiX

.MiCTaMI/I XmenbHuLbKWiA i BiHHMUA. Po3pobiTb
NPOEKT BM3HAYEHHA OPIEHTOBHOrO 4acy npu-
6yTTA aBTOOYyCa A0 BiHHWUUI, AKMA NOYMHAE pyx
i3 XmenbHuubkoro o 8.30.

8 3Hangitb B I[HTepHeTi BiOOMOCTI MPO HaMHUXUY

.i HarBuLy TemnepaTtypy B Kuesi y notomy 3a
OCTaHHi 5 pokiB. PO3p0ob6iTb NPOEKT BM3HAYEH-
HA Pi3HNLI MiXK MMM NOKa3HMKaMWU.
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2. OnepaTtopwu, BUpa3m i 3acobu onpayroBaHHA yucen

Mosa Python mae 6araro BOyJOBaHUX TUIIIB HaHUX, AKi Oyzme
ONMCAHO B HACTYIIHUX po3aijax. ¥ IbOMY PO3MIiJli HABOAUTBLCS
Juire iX mepesik, AJsd TOro mo0 CBiZoMO po3yMiTu HeoOXigHicThb
IEePeTBOPEHH OMHOrO TUITY MaHWX Ha iHIIWUN y IIpolieci mporpa-
MyBaHHA apu(PMETUYHUX Ta 1HIIUX TUIIB BUPA3iB.

2.1. OcHoBHIi enemMeHTM MoBM Python

lMpuzadatime enemeHMu MOBU NPO2PAMYBAHHSA, AKY 8U 8UBYAJIU. ‘
Yu eci cumsonu knasiamypu komnlomepa 8u 8UKOpUCMOB8Y8aA/IU -
y npoueci 88e0eHHA npozpam?

Bynp-ika KOHCTPYKIiA MOBU HIPOTPaMyBaHHS CTBOPIOETHCS
3 aadasity. Audapit moBu Python micTuTh cuMBOJIM, IITO pO3Ta-
IoBaHi Ha KJaBiaTypi Komm'torepa (puc. 1).

I3 cumBoiB aJsdasity cTBOpOIOTHCA Jekcemu (token).

Andasit mosu Python

BeNWKi i Mani nitepu na-
@ Jlekcema — Ue MiHiManbHa OAMHULA MOBU, AKa Ma€E MNeB- TUHWLI | Kupuanui
He CaMOCTIIHe 3HayeHHA | AKY po3ymie TpaHcnATop. AKwo

TpaHcnATop i1 He pO3yMmi€, TO BMAAETbCA MNOBIAOMMEHHA LMbpy
NpoO NOMWJKY B Mporpami. 3a YMOBUYAHHAM CUMBOSIA KOAY-
toTbcA B cuctemi UTF-8.
3Hakm onepauin: + - *
PospisHa0Th, TaKi BUAM JIeKceM: \ o= <>\ | &

e KJIOUOBi (3apesepBoBani) cioBa (keywords);
o imentudirkaropu (identifiers);

e JiTepasu (KOHCTAaHTH);

e omeparrii;

® 3HAKMU IyHKTyAaIrii.

CUMBONM MigKpeCseHHA
(L) i npobiny

Y moBi Python BUKODPHUCTOBYETBHCA MAEKiJbKa HAECATKIB KJIIO- CHHTAKCUYHI 3HaKN | 06-

7 ”

yoBMUX (3apesepBOBaHMX) CJiB (Hampukjaanm, int, list, input, print, MexyBadl: .,
float Ta im.). 3 ix mpusHaAUEHHAM OyAeMO 3HAMOMUTHCS IOCTYIIOBO, () [] {1}
y Mipy moTrpebu B iX 3acTOCyBaHHi.

InerTudirkaropu (iMmeHa) BUKOPUCTOBYIOTHCA AJIA IIO3HAUEHHS creuianbHi cumeonu: #
3MiHHUX, QYHKIIiH, IKi CTBOPIOE IIporpaMicT, Ta iHIIIUX 00’€KTiB. A S TaiH.
ImerTudikarop 3MiHHOI MOKe CKJamaTUCA 3 JATUHCBKUX JITep,
nudp i 3HaKy migkpecseHHd. IlepimumM cuMBOJIOM iMeHi He MOKe Puc. 1. Andasit mosu Python
oyTu nmudpa abo 3HAK HiJKpecJIeHHd.

Y pemaktopi IDLE mpaBuibHI iMeHa 3MiHHUX BUCBIUYIOTHCA
YOPDHUM KOJBOPOM. SIKIO im’a 3MiHHOI BigoOpaskaeTbca iHIIHM Knioyosi  cnoBa  MOBY, Ha3BY
KOJILOPOM, Horo HeoOxifgHo saminntu. OgHaKoBi iMeHa 3 JiTepamMu dyHKUiN Ta BOYAOBAHWX y MOBY
Ha Pi3HUX pericTpax cupmiiMamOThCA AK PisHi imena. Hanmpuwaarg, 00'ekTiB 3aBOPOHAETHCA BUKOPUC-
imenTudikaropu ster i Ster € pisumMu imemamu. TOBYBaTW AK IMEHa 3MiHHUX. Ha-

ImeHa 3MiHHUX BUKOPUCTOBYIOTBHCS MIJIA HOCTYIY OO HAHUX. NpuvKnag, ifeHTUIKaTopy 3MiHHNX
IMaui y mosi Python momaso y dopmi 06’¢kriB. To6TO 00°ckm — 1ie dush, cosm_1 i Ftr_2 € npaBunbH®-
MiJIAHKA TTaM’ATi 3 TIeBHUM 3HAUEHHAM i MOYKJIMBUMU OTEPAIliAMU My, a igeHTudikatopu 2beta, rnt-
yoro ompaioBaHHs. KoHMI 00’€KT Mae CBill THUN, HAIPUKJIAL sd, _fok, int — HenpaBubHMMN.

int (ize ymMcmo), str (PAMOK) Ta 1H. i ieiieeeeeieetieeteeaeeaaeeeeaeeanas
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Python BuKopucTOBYlOTb Garato
BIJOMMX KaMMaHiln y BCbOMY CBi-
Ti. Cepep Hux Google, Facebook,
Yahoo, NASA, IBM, Red Hat,
Dropbox, Pinterest.

L

Npuknapg 1.

>>>x_1=87 #3miHHa x_1
Ma€ Tvn int i 3Ha4yeHHA 87
>>>x_2=21.45 #3MiHHa X_2

mae Tun float i 3HaueHHs 21.45
>>>s_1="npoeKT’ #3MmiHHa s_1
M€ TUN Str i 3HAUYEHHA «MPOEKT»
>>>s 2="6ant” #3MiHHA S_2
Ma€ TUN Str i 3HaUeHHA «banT»

L

Mpuknapg 2.

>>>x=y=[7,15] #CTBOPIOETbCA
Hibn OBa o0'ekTn

>>>X, Y #BMBEeAEHHA
3HaueHb X i y

([715], [715]) #0Biui BUBO-

OSTbCS 3HAUYEHHA ofHOro ob'ekTa

Mpuknag 3.

>>>y [0]=50 #3MiHa 3HayeH-
HA HYNbOBOrO efieMeHTa Ob'eKkTa y
>>>X, Y #B1BEeAEHHSA
3HayeHb X iy

([50, 15], [50, 15]) #3HaueHHA X iy
OHAKOBI, X0ua X He 3MiHOBaNu

Y wmoBi Python icmyiors 6a30Bi 06’¢kTHi Tunu (BOymoBaHi
Yy MOBY) i Ti, 1[0 PO3POOJISIOTHCSA KOPHCTYBaueM 3acobamMu caMoi
MoBM abo iHIMMMU 3acobaMu.

3a3HauMMo, Lo 3MiHHi 36epiraloTb He cam O6'eKT, a MocuIaH-
HA Ha 00'ekT, TO6TO agpecy o6'ekTa B Mam'ATi Komn'loTepa.

O0’ekT MOsKe OyTu JiTepajoM (KOHCTaHTOIO). ¥ Tabm. 1 Ha-
BeleHO HaWuacTille B)KMBaHiI 0a30Bi TUIM O0’€KTiB Ta HPUKJIAIU
ix gitepariB. [leTaapHilie BOHM ommcaHi y posmiai 5.

Tabnuus 1. HanvacTiwe BXnBaHi BOyQoBaHi TUnu o6'eKTiB

Tun o6’ekTa Mpuknag nitepana
Uini uncna (int) 45, 365
LincHi uncna (float) 36.5, 213.75
Papku (str) 'Python’, "npouecop”
Jloriuni pani (bool) true, false

[40, [3, 'MoHiTOP'], 32]
{'andoH" ‘coH’, 'doc”: 'nm’}
(5, 'sp’, 31, 'M)

set (‘abc’), {a’, 'b’, ¢’}

Cnunckn (list)

CnoBHukm (dict)
KopTexi (tuple)
MHOX1NHK (set)

A y:xe sasmauasiocs, y moBi Python sacrocoByeTbecst muma-
miuaa Tumisamnia svminaux., [le o3Hauae, 1m0 He MOTPIOGHO Or0JIO-
ITyBaTH TUIU 3MiHHUX, AK Ile POOMTHCS y O0araTbox MOBaX IIPO-
rpaMyBaHHS, OCKiJbKM IXHifl THUI BU3HAYAETHCA ABTOMATUYHO
y mpolieci mpucBoOBaHHA iM 3HaueHb. llell Tum BU3HAYAETHCA
3HAUEHHSIM, PO3TAIIIOBAHUM IIPaBOPYyY BiJ omepaTopa IIPUCBOIO-
BaHHA, AKUN ITO3HAUAETHhCA 3HAKOM (=) (mpuxaan 1).

B omHOMYy pAAKY MOKHaA IIPUCBOITH OMHAKOBI 3HAUEHHA [e-
KiTbKOM 3MiHHUM, HAIPUKJIAI:

>>>X=y=7=441

IITe pa3 BiAgBHaumMMO, IO TicJIA BUKOHAHHS OllepaTopa Ipu-
CBOIOBAaHHSA y 3MiHHIiN 30epiraerncs He caM O0’€KT, a JIMIIIE IIOCHU-
JIaHHS Ha HBOTO, TOOTO aapeca AiASHKU MMaM’ATi, y AKiii 30epira-
eTbcsa 00’ekT. Tomy ciaim OyTH HOCUTH YBAsKHUM IIi Uac 3aIucy
rpynoBux omneparii. PosrasHemo Takmit (parmeHT mporpaMu
(mpuraan 2).

Is mpuraany 2 BuAHO, IO CTBOPIOETHCA HiOM ABa 00’€KTU
(x i y) Tuny list, ayle BOoHM MalOTh OOHY I Ty caMy aApecy ImaM’sTi,
TOOTO pPeayibHO CTBOPIOETHCA OAUH O0’€KT, 3HAUEHHS SAKOI'0 BUBO-
IuTbCca aBiui. A migTBepAsKeHHA IIHOTO 3MIHMUMO 3HAUEHHS HY-
JIOBOTO eJieMeHTa 00’eKTa Yy (HyMepallif eJeMeHTiB y CIIUCKY IIO-
YMHAEThCA 3 HYJA) i IepeBipuMo 3HaUueHHA 00’€KTiB (Ipukaazn 3).

I3 mpukaany 3 BUAHO, I1I0 MU 3MiHUJAW TiabKU 3HaueHHS Y[0],
a (axTUuYHO 00’€KTU MAIOTh OJHAKOBI 3HAUEHHS, TOMY IO peaJib-
HO i X, i y MalOTh OJHAKOBY ajJpecy, TOOTO € OTHUM 00 €KTOM.

IITo6 orpumaTru; xBa 00’€KTU X i Y, HEOOXiZHO BUKOHATU IIPU-
CBOIOBAHHS OKPEMO JJIA KOYKHOTO 3 HUX, HAIPUKJA[:

>>>x= [21, 807]

>>>y= [21, 807]

#3MiHHI X, Y, Z MalOTb TUN int | 3HaYeHHA 441



JJisa 1mepeBipKU, UM TOCHWJIAIOTHCA OBi 3MiHHI Ha OZUWH 1 TOI
caMUuii 00’€KT, BUKOPUCTOBYEThCA omeparop is. AKIIo amiHHI 1IO-
CUJIAIOThCA HA OAUH O0’E€KT, TO OIEpaTOop II0BEPTAaE 3HAUEHHA Irue,
imakie — sHaueHnusa False (mpuwiaan 4).

OaHUM onepaTopoM MPUCBOOBAHHA MOXHa MPWUCBOITK pi3-
Hi 3HAUEHHSA AeKiNbKOM 3MiHHUM.

VY rakomy pasi 3MiHHI i 3HaUEHHA BiTIOKPEMJIIOIOTHCSI KOMOIO,
HaIIPUKJIAL:

>>>x_1, x_2, x_3 =13, 105, 27
>>>Xx_1, x_2, x_3
(13, 105, 27)

KinpKicTh esleMeHTIB JIiBOpYydY i mpaBopyd Bij omeparTopa IIpu-
CBOIOBAHHS IIOBMHHA OyTH OJHAKOBA, iHaKIle Oyae BUIAHO IOBimo-
MJIEHHA PO CUHTAKCUUYHY IIOMUJIKY.

Hamnpurkaan, moMuiaky Oyae BHUAAHO IJA TAKOl iHCTPYKIIii:

>>>X, Y, z = (2, 44, 50, 65)

ITozbaBuTHCA IIHOTO ABUINA MOYKHA 3a JOIIOMOTOIO0 CHUMBOJY
«3ipouka» (*), AKUNA PO3MINIYETHCS TEepel ONHieI0 i3 3MiHHUX.
Y raxomy pasi I 3MiHHA MICTUTH COMCOK 3 yCiX 3aliBUX 3HAa-
YyeHb (IpUKJIAL 5).

@ 3anuTaHHA ANS nepeBipkUM 3HaHb

1 Akum igeHTMdIKaTOPOM Mo3HayalTbcA Uini Ync- 6
na?

2 fAkum igeHTUdIKaTOpoM Mo3HavalTbCA  AilCHI
yncna? !

3 Aki 6230Bi TUNM [aHUX BUKOPUCTOBYIOTbCA Haii- 0b/exT.
yacriwe?

4 Chopmynioite NpaBuio 3anucy igeHTudikatopis
3MiHHUX. 10

5 Lo 36epiraeTbca y 3mMiHHNX?

3aBAaHHA AN CaMOCTIMHOro BMKOHAHHSA

1 BusBiTb nomunkn y 3anuci igeHTudikaTopis
3MiHHMX: ac_1, 2ba, x-1, —z_1.

2 3MiHHUM X, Y, Z NPUCBONTE OFHUM OMNepaTo-
pPOM NPUCBOIOBAHHA BifMOBIAHO TaKi 3HAUYEHHSA:
3, 37, 45.

3 [Josepgitb, WO nNicnAa BUKOHAHHA OnepaTopis: .
>>>al = [5, 20]
>>>a2 =[5, 20]

3MiHHI O6yayTb MOCMNATMCA Ha Pi3Hi 06'eKTL.

8 [loAcHITb CYTHICTb MNOHATTA
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Mpuknap 4.

>>>x=y=[60, 90] #3MiHHI X iy
NnocunarTbCa Ha oauH OO'eKkT
S>>X sy

True

>>>x=[23, 20] #3MiHHI X iy
NoCMNalTbCA Ha Pi3Hi 06'ekTr
>>>y=[23, 20]

S>>X sy

False

Mpuknapg 5.

>>>x_1, x_2, *x_3=@46, 7, 21, 14)
#3MiHHa x_3 Habyne 3HaueHb 21 i 14
>>>X 1, x_2, x_3

(46, 7, [21, 14])

>>>x_1, *x_2, x_3=(4, 7, 33, 17)
#3MiHHa X_2 Habype 3HaueHb 7 i 33
>>>X 1, x_2, x_3

4, [7, 33], 17)

MoACHITb CYTHICTb AMHAMIYHOI TUMI3auil 3MIHHUWX.

7 [na voro cnyrye onepatop is?

«MOCUJIaHHA Ha

9 flk MOXKHa OfHWM OMepaTopoM MNPUCBOITU Pi3Hi
3HAUeHHA [eKiNbKom 06'ekTam?

Lo Ha3mBaloTb nekcemotro?

11 AKi icHytoTb BMamM nekcem?

4 Bu3Hauyte 3HayeHHA 3MiHHMX a_1, a_2 i a_3

a nicna BMKOHaHHA onepatopa: >>>a_1, *a_2,
a_3=(1,6,2 3,4, 5) i poBepditb, WO OTpMMa-
HUWM pe3ynbTaT € MPaBUSIbHUM.

5 Bu3HauTe, sK pearyBaTUMe cepepoBuLLE MPO-
rpaMyBaHHA Ha Crpoby BUKOHATU OMepaTop:
>>>a, b, ¢, d = (100, 61, 55).

6 OgHuMM onepaTopoM MPUCBONTE 3MIHHUM TaKi
.3HaquHﬂ: x=33, 21, 2; y=7; z=66.
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2.2. MoHATTA NpPO NepeTBOPEHHS TUMIB AAHUX

Mpuknapg 1.
>>>x_2 = 300
>>>type (x_2)
TMNY 3MIHHOI X_2
<class «int>> #3MiHHa X_2 no-
CUTAETLCA Ha Tun int

Mpuknapg 2. &

>>>bool (0), bool (1), bool ([4,6]),
bool ("), bool (“dann”)
(False, True, True, False, True)

Mpuknapg 3. s

>>>int (13.5), int ("717), int ("A",
16), int ("71", 8)

(13, 71, 10, 57)

(NoACHeHHA: 3HaueHHA GYHKUIT int
(71", 8) ma€e pBinkoBe 3HaueHHA
111001, wo ekBiBafieHTHO 57)

L

#BU3HAUYEHHSA

Mpuknapg 4.

>>>float (25), float ("13.75")
(25.0, 13.75)

Mpuknapg 5. s

>>>str (149), str ([21, 16, 35]), str
(' 10)
(149, 21, 16, 357, "{’x:10}")

L

Mpuknapg, 6.

>>> list ("2468") #nepeTBOpeEH-
HA pAgKka

[2, 4,6, '8'] #cnncok

>>> list ((2,4,6,8)) #nepeTBopeH-
HA KOpTexy

[2, 4, 6, 8] #cnuncok

Yomy, Ha sawy OymKy, BUHUKAE nompeba y nepemeopeHHi
munis daHux? Yu 0osoousioca 8am cmukamucs 3 Yi€to
npobsieMoto ni0 4ac po3e’A3y8aHHA MamemMamuyHux 3a0ay?

OmHa 1 Ta camMa 3MiHHa y IIpolleci BUKOHAHHSA KOAY MOJKe
mocujgaTucAd Ha O0’€KTH 3 pisHMMHN THIaMHU AaHnxX. Hampukiaan,
micada BUKOHAHHS OBOX 1HCTPYKILii:

>>>X_1 = "npuntep” #3MiHHa X_1 mocunaeTbca Ha Tun str

>>>x_1 = 3.8 #Tenep 3miHHa X_1 NOCKMNAETbCA Ha

Tun float

3MmiHHa X_1 cIouaTKy IIOCHJIAEThCS Ha Tum Str, moTiMm — Ha
tun float.

Il BU3HAUEHHS OCTAHHBOT'O TUITY AAHUX, Ha AKHUU ITOCHJIA-
€ThCs 3MiHHA, cayrye GyHKIid type (im’a sminzoi) (mpukiaz 1).

Omsxe, TUII JaHUX — 1€ XapaKTepUCTUKAa 00’€KTa, a He 3MiH-
HOI. 3MiHHA MICTHUTH TiJIBKM HOCHJIAHHS Ha O0’€KT.

[nA KOXXHOro KOHKPETHOro Tuny JaHunX iCHYE CTPOro BM3Ha-
yeHMI Habip onepauii, AKi MOXYTb BUKOHYBAaTUCA Haj HUM.

Hanpuxnan, mqia gamumx tumy int i float MmoskHa BUKOHYyBaTH
apudmernyHni oneparnii. Crrpoda BUKOHATH, HAIIPUKJIAA, OIEPAaIlii0
IoMaBaHHA ITiJIOr0 Ymcja i pAmKa:

>>>43+"25"
OpuBene OO BUBENEHHs IIOBiJOMJIEHHS IIPO CHUHTAKCHUUYHY IIO-
MUJIKY.

Jyisg mepeTBOpeHHA OOHOTO TUIY JaHWUX HA IHIMUHA y MOBi
Python sacTocoByroThcaA cmemianbHi QyHKITII.

PosriaraemMo ocHOBHiI ()yHKITII epeTBOPEHHS OJHOTO TUMY Ja-
HUX Ha iHIIWM.

bool ([06'ekT]) — mepeTBOpeHHs O00’cKTa Ha JOTIUHWI THII
(mpurJaan 2).

Is mpuxaany BumHO, 10 (QyHKIIiA bool moBeprae sHaueHHSA
False y Bumazky, sAKIINO 00’€KT OOPiBHIOE HYJIIO ab0 IMOPOYKHIIA,
iHaKIIIe — 3HAYEHHs Irue.

int ([06'ekT [,<cuctema uncneHHs>]]) — mepeTBopeHHA 00’€KTa
Ha 1ige uwmcyo. CucreMa 4YWCIEHHS, y SKill momaeThcs O0’€KT,
MOKe OyTH IeCATKOBOI, BiCiIMKOBOIO, MIiCTHAAIATKOBOIO. 3a 3a-
MOBUYBAHHAM — JeCATKOBa cucreMa (IpuKaanm 3).

float (uise umcao abo PAMOK) — IIEPETBOPEHHS I[iJIOr0 UHCJIA
a0o0 pAgKa Ha YMCJIO0 HificHOTO Tumy (mpukxjaan 4).

str (00’eKT) — mepeTBOpeHHSA 00’cKTa HA PANOK (IpUKJIAL D).

list (nocnigoBHiCTb) — mepeTBOPEHHSs eJIeMEHTiB IOCJIiJOBHOCTI
Ha cuucok (mpuxjaasn 6).



2. Onepatopu, Bupasm... 25
Ha puc. 1 3o0pakeHO HaHIIPOCTIiIly IIporpamMy IoJaBaHHS
IBOX UMCeJI i3 IIepeTBOPEHHAM TUITY Str Ha THUI int, AKy 30epesKeHo
3 imenem prog_03.
Puc. 1. MNporpama gogasaHHA uncen i3 nepeTBOPeHHAM TUMy str Ha Tvn int
3a 3aMOBUYBAHHAM IIi 3MiHHI MaThL TUI Str, TOMy iM IIO-
TPiOHO BCTAHOBUTH BiAIOBIOHWH THII.
ITicna samycky mporpaMu Ha eKpaHi 3’IBUTHCS 3aIIPOINEHHS &
Ha BBeJeHHs 3HAUEHHs 3MiHHOI X. YBeleMo, HaIpuKJam:, ducyio 26 Mpuknag 7
i marucHemo KJaBimry Enter. 3’aBUTbCA Take K 3aIPOIIEHHS [JIA >>>x=10; x; y=20; y
. . l ! I’
yBelleHHSA 3HAUeHHA 3MiHHOI y. YBeJemo, HaIpUKJIaJ, YuCJIO 9 10
i marucuemo Enter. ¥V pesyabrari orpumMaemo pesyabTaTr 35. 20
ITicis Toro AK 3MiHHI y mporpami BiKe He HMOTPiOHI, IX MOK- >>>del x, y
Ha eudaaumu 3a donomozow @yukyii del. Cunpoba BUKopucTaTu S>>
3MiHHI X a0o y micia BUKOHaHHA Takoro ¢parmeHTa (mpukxiaz 7)
Ipu3BeZe M0 BUJAYi IOBiIOMJIEHHA IIPO IIOMUJKY, TOMY IO 3MiH-
HY X BUIAJIEHO.
@ 3anuTaHHA ANA nepeBipKU 3HaHb
1 flka OyHKUiA cnyrye AnA BU3HAYeHHA Tuny fAa- 5 Ak MOXHa BWMAANUTM 3 MpPOrpamMu HemnoTpibHi
HUX? iMeHa 3MiHHUX?
2 Ak or.lep7au,|| MOXYTb BUKOHYBATWCA Hal AaHMI 6 fAxknii pe3ynbTaT Gyge OTPYMMaHO MICNA BUKOHAH-
vny Int! HA IHCTPYKLii >>>int (“D",16)?

Ona yoro npusHaueHo ¢yHKLUilo bool?

7 3MiHiTb iHCTPYKLUito >>>77%89' Tak, Wwob ii 6yno

4 Ha cKinbKu TUNiB AaHWX MOXe MOCUIATUCA 3MiH- MPaBUIbHO BUKOHAHO.
Ha y nporpami?

3aBAaHHA OJIS CaAMOCTIMHOro BUKOHAHHSA

1 Bwu3sHaute TMn 3MmiHHOI sk_1 micna BMKOHAHHA 4 3anvwitb i BUKOHaWTe [HCTPYKUilO nepeTBo-

ABOX iHCTPYKLU,in: a peHHA BIiCIMKOBOro umcna 47 Ha [JecATKose.
>>>s = "Python” HoBeditb, WO IHCTPYKUiO BUKOHAHO npa-
>>>5 = 21 BUJIbHO.

2 BusHaure, ﬂKV“7" byne OTPMMAHO pesynbTat nic- 5 3anuuwiTb i BMKOHalTe IHCTPYKLilO NepeTBOpeH-

A BUKOHAHHA HCTPYKLIN: a HSl C/floBa «MpoLecop» Ha noriyHui Tun. [ose-
>>>int (41.5), int ("60”), int ("F", 16) AiTb, WO IHCTPYKLiIO BUKOHAHO MPaBUSbHO.

3 BusHaute pe3ynbTaT BUKOHAHHA iHCTPYKLUIl:
>>>list (“40, 22, 5, 66")

OBefliTb, O B iHCTPYKLil HEMAE NMOMUIIOK.
floseniTe, w PYKU HaHO MpaBUJIbHO.

6 CknapiTb i BUKOHaWTe nporpamy pAofaBaHHA
.meen 37 i 29.7. JoBepiTb, WO nporpamy BUKO-
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2.3. OnepaTtopu i Bupa3m

[lo apndmeTnyHMX onepaTopis
HanexaTb TakKi 3arajbHOBIgOMI

oneparopu:
e [oAaBaHHA (+)
e BigHIMaHHSA (-)
® MHOXeHHA (¥)

lMpuzadatime, Aki onepauii HA0 Yyuciamu 8uKOpUCMOBy8asu
8U y npoueci npoepamysaHHa y 8 i 9 knacax. fki 0na ybo2o
3acmocosysasnuca onepamopu?

Omepariii Hajg o00’eKTaMM BHUKOHYIOTHCSA 3a JOIIOMOIOIO Bif-
nmoBigHUX omeparopiB. OG’€KTU, HAA AKUMH BUKOHYIOTHCA OIe-
paiii, HasuBarTh onepaHzaMu. KOMKHUIA oIlepaTop MOMKe BUKO-
HyBaTH oOIepallii HajJ CTPOro BU3HAUEHUMHU OJISI HLBOTO THUIAMU
omepaHmiB.

3aJie)KHO Big Ty 00’€KTiB, HAJ SKMMU BUKOHYIOTHCS OIIepa-
11ii, ommepaTopu IrpynyoThCsA B apu@memuiHi, 02iuHi, NOPI6HAHHA,
npuceowearHs Ta iH.

Apudmernuni omepaTropy IPU3HAYEHO IJd BUKOHAHHS OIle-
pamiit Hamg umcaamu. SIKIMO omepallisi BUKOHYETHCA HAA IiJauM
i mificHMM uwmciaaMu, TO Iijle YMCJIO OyZe CIOYaATKYy IIePeTBOPEHO
Ha OifiCHUI TUII, a IOTiM BUKOHYBATHUMETBLCS OIlepallid Hajm Iii-
CHUMHA umcjaaMu. PesyabpTaToM oimeparlii B IbOMY BHUIIAAKYy Oyze

e pinenHHsa (/) YucJa0 mAiticHoro Ttuiy. PesynabTaTrom omepariii gijeHHS 3aBiKIN
Oyae 4YMcJo AiMiCHOT'O THILY.
Kpim sBuuaiinmx apuMeTHYHUX oIlepaltiii, y moBi Python
TaKOK 3aCTOCOBYIOTHCS TaKi omepairii (tabu. 1).
Tabnuua 1. leaki onepaduii y mosi Python
Onepauis lMo3Hauka Mpuknapg
Liinouncnose pgineHHn / Y pe3synbraTi BUKOHaHHA onepadii 10.0//3.0 oTpu-
(6e3 ocTaui) Maemo pe3synbrat 3.0
HineHHa 3a mogynem % Y pesynbrati BMKOHaHHA onepauil 10%3.0 otpu-
(ocTayva Big AineHHs) Maemo pesynbrat 1.0
MigHeceHHs o cTenens x Y pe3ynbrati BUKOHaHHA onepauil 10**2 otpuma
emo pesynbraT 100

Y wmoBi Python BMKOpPHUCTOBYIOTBCA apudMeTnuHi omepaTopu
3 MIPUCBOIOBAHHAM (Tadia. 2).

Tabnuua 2. AprdmMeTnUHi onepaTopu 3 NPUCBOIOBAHHAM

Onepatop lNMo3Hauka Mpuknap
36inblUeHHA 3HaYEeHHS 3MiHHOT .
+= X+=8 (eKBiBa/leHTHO X=x+8)
Ha BKa3aHy BeNMUMHY
3MEHLUEHHA 3HAUYeHHA 3MiHHOI .
-= X—=8 (eKBiBa/IeHTHO X=x-8)
Ha BKa3aHy BenMunHy
MHOeHHA 3HaUeHHA 3MiHHOI .
*= x*=8 (ekBiBaNleHTHO X=X*8)
Ha BKa3aHy BeNMUMHYy
iNeHHA 3HaYeHHs 3MiHHOI .
A /= X/=8 (ekBiBaNeHTHO X=X/8)
Ha BKasaHy BeNMUnHy




Opun i3 BapiaHTiB iMOOpPTYyBaHHSA MOXKHA peasisyBaTH 3a J0-
momorow iHcrpykiii: from decimal import Decimal. Hanpuxsan,
MOKHA BUKOHATU TaKi iHCTPYRILii:

>>>from decimal import Decimal

>>>Decimal ("1.123"”)-Decimal ("0.5")

Decimal ('0.623’)

#iMnopTyBaHHA
#BUKOHaHHA onepauii
#pesynbrart

Omneparopu MOPIBHAHHSA IIOPiBHIOIOTH 3HAUYEHHS O0O0’€KTA,
AKUN PO3TAIIOBaHO JiBOpPYyY Big omeparopa, i3 3HaUeHHAM
ob0’eKTa, SAKHI PO3TAIlIOBAHO IIPABOPYY BiA IILOTO oOIlepaTopa.
SKII0 ymMoBa BUKOHYETBHCS, IIOBEPTAETHLCA 3HAUEHHA I[rue, iHaK-
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[InAa TOYHOro BMKOHAHHA onepa-
uin Hag uicnamu y mosi Python
cnyrye mopynb decimal, y Ako-
My € ¢yHKuia Decimal.

Len wmogynb cnig imnoptyBsa-
™M 0O Kogy nporpamu. MoxHa
iMnopTyBatn mopynb abo 1oro

me — False. LIaCTI/II-.|y, Hanpuknag oKpemy
CrJyaj, mo3HAUEHHSA TAa NPUKJIAAM BUKOPUCTAHHS OIEPATOPiB byHKuio.
HaBeIeHO B Taba. 3.
Tabnuua 3. Onepatopu NOPIBHAHHA
lMo3HayeHHsA HasBa MoAcHeHHA Mpuknapg,
. AKLWO 3HaYeHHA onepaHAiB OAHAKOBI, MOBepPTAETbCA >>>23==40
== [opiBHio€ .
3HauyeHHs True, iHakwe — False False
. AKLWO 3HaueHHA onepaHAiB He OAHAKOBI, MoBepTa- >>>2!=13
1= abo <> He popiBHioe s PaHA A ! P
€TbCA 3HaueHHA True, iHaklwe — False True
AKWO 3HaueHHs ornepaHAa 3MiBa Oinblle 33 3HaueH- 55555204
> binblwe HA CnpaBa, MOBEPTAETbCA 3HaUYeHHA True, iHakwe — False
False
AKLWO 3HaueHHA onepaHAa 3/liBa MeHLe 3a 3Ha4yeH- 5555204
< MeHwe HA CrpaBa, NMOBepPTAETbCA 3HaYeHHA True, iHaKwe — True
False
. AKWO 3HaueHHA onepaHAaa 3niea Ginbuwe abo gopis-
binblue abo = parA fop >>>17>=17
>= . HIOE MpPaBOMYy, NMOBEPTAETbCA 3HauyeHHA True, iHak-
DOpiBHIOE True
we — False
AKWO 3HaueHHs onepaHAa 37iBa MeHWwe abo aopis-
MeHwe abo W parA Aop >>>43<=17
<= . HIOE MpPaBOMy, NMOBepPTAETbCA 3HayeHHA True, iHak-
[OPiBHIOE False
we — False
¥V moBi Python BuKOpHCTOBYIOTBCA TaKi Jioriumi omepaTopm:
not (i), or (a6o), and (i). BoHu BUKOHYIOThCA HAJA HJAHUMU JIOTiUHO-
ro TUIy, AKi MaloOTh ABa 3HAueHHs: True (ictuume) i False (xu0Ome).
Pesynbrat BUKOHaHHSA IIUX OIEPATOPiB HaBemeHi y Tabi. 4.
Tabnuusa 4. Pe3ynbTaTyi BUKOHAHHA NOTIYHUX OnepaTopiBs
X Y not x X ory x and y
False False True False False
True False False True False
False True True True False
True True False True True

I3 Taba. 4 BugHO, IO oIepaTop Not € yHapHUM, TOOTO Ii€
JINIle [OJIs1 OLHOTO ollepaHga. PesyjbraTroM HOro BUKOHAHHS €
3HAUeHHHA, MPOTUJIeKHEe 3HAUEHHIO olepaHja X. PesysibraToM BU-
KOHAHHS omepaTopa or € 3HaueHHs False suirie y TomMy BUIIaIKY,
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Python Bxoautb [0 TPIiNKK Hai-
6inbl 3HauMMMx MoB y cdepi
MALUMHHOFO HaBYaHHA Ta aHa-
nisy BenuKMx 06cAriB  JaHuXx.
Ak yHiBepcanbHa moBa Python
Ma€ [eAke 3acTOCyBaHHA Mpak-
TUYHO CKpi3b, HaBiTb B irpoBin
iHAYCTPIT.

KoM o0MIBa OIepaHAM MAaloTh 3HaueHHs False. ¥V Bcix iHmmmx Bu-
magKax OTPUMYEThCA 3HAUEGHHS True.

PesynpraTrom BuUKOHAHHS omeparopa and € 3HaueHHsa True
JUIlle V BUIAAKY, KOJU OOMBa OIepaHAy MaloTh 3HAUEHHS True.
VYV Bcix iHmIMX BHIagKaxX OTPUMYEThCA 3HaueHHA False.

OrmepaTtopu Haj TOCTIOBHOCTSAMY BUKOHYIOTH oreparrii masm
COUCKAMU, KOPTEeXKaMU 1 PAgKaMU.

Haji pos’sicHeHO CYTHICTh i HaBeJeHO NMPUKJAAU BUKOHAHHSA
omepailliii Hag pAagxkamu (Tabj. 5) (omeparii Hajx iHIIMMU THOAMU
TIOCJIi IOBHOCTEH OIMCAaHO y PO3Iiai 5H):

Tabnvuysa 5. Onepalii Hag pAgKaMm

Onepauis MNo3HayeHHA Mpuknag
O6'egHaHHA .
, Y pe3ynbTaTi BUKOHaHHA onepauii Hag pAgkamm
(cnyrye pna 3'egHaHHA + " T ., ) ) .,
: . nocni’+’poBHICTE” OTPUMaEMO pe3ynbTaT 'MoC/ifOBHICTb
NnocnifoBHOCTEN)
lMoBTOpEHHA
P . % >>>"aB"*5
(cnyrye pnAa noBTOpPeHHA Noci- ; ,
. N ) aBaBaBaBaB
LOBHOCTI 3aaHy KinbKicTb pasiB)
AKWOo ogHa MOCNiAOBHICTb BXOAUTb A0 iHLWOI, BWAAETbCA
. 3HayeHHsA True, iHakwe — False. Mpuknag:
MNepeBipka Ha BXOOXeHHA " P
. - . >>>"BUKOHaHHA" in "Pe3ynbTaToM BUKOHaHHA onepadii
nocnigoBHoOCTeN ofHa in
. .. True
J10 iHLLOI 0 P
>>>"onepatop” in "Pe3ynbTaToM BUKOHaHHA onepadii
False
AKIWO oAHa NOCNIAOBHICTb BXOAUTb A0 iHLWOI, BWOAETbCA
nosigomneHHs False, iHakwe — True. MNpuknaa:
MepeBipKka Ha HEBXOOXKEHHS not in >>>"6aiT” not in "6iT”
OJHi€l MOCNIAOBHOCTI A0 iHLWOI True
>>>"6anT” not in “6anT i 6IT”
False
Hapg psagxamMum MOKYTh BUKOHYBATHCS TaKOMK JBi omeparrii
3 mpucBooBaHHAM (Tabi. 6).
Tabnuus 6. Onepaduii 3 NPYCBOOBaHHAM
Onepauin lNMo3HaueHHA Mpuknapg
>>>s="apupme”; s+="Tnuni"”; print (s
O6'egHaHHA 3 NPUCBOIOBAHHAM += P ¢. ! P ©)
apndmMeTnyHi
lMoBTOpeHHA 3afaHy KinbKiCTb v >>>s= "np”; s*=6; s
pasis mpnpnpnpnpnp’

Python pyxe nonynsapHa pgns
HaMMCaHHA CepBepPHOI YaCTUHU
Be6-canTiB Ans MobiNbHUX i BeO-
3aCTOCYHKIB Ta NMoOy[oBuW pi3HO-
MaHITH/X CepBICiB.

OmnepaTopu BUKOPHUCTOBYIOTHCS y BHpasax. IIoHATTA BuUpasy
B IIporpaMyBaHHI aHAJIOTiUHe IOHATTIO BUPAa3y B MaTeMaTHIIi.

Bupas moBOI0 mporpaMyBaHHA CKJIAJAETHCA i3 OmepaHiB,
OIlepaTopiB i KPyIIMX AYKOK Ta BU3HAUAE MOPAJOK BUKOHAHHS
omepartiiii Han ganuMu. Omepauau Bupasy — Ie 3MiHHI, KOHCTaH-
™, pyHKIil, MmeTomu. HainmpocTrinmuii Bupas CKJIaZAETLCA 3 OTHO-
ro omepaHja, HAIIpUKJaJ KOHCTAHTH ab0 3MiHHOI.



%,

ro Tvny) i pAaokosi (pesynbtaT PAAKOBOro TuMy).

JJ1a KOMKHOTO THUIIYy oIlepallifi iCHYIOTh YiTKi mpaBumJia ix 3a-
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3ane)kHO Big TUNy onepaHAiB i onepawin, WO BUKOPUCTO-
BYIOTbCA Y BMpa3i, PO3PIi3HAIOTb BMPa3n: apupmemuyHi (pe-
3ynbTaT apuUPMeTUYHOro TuUMy), Js102iyHi (pe3ynbTaTt NoriyHo-

Ona mosmu Python icHye Benu-
Ka KiNnbKicTb 6i6niotek ana Ha-
YKOBUMX [OCHIAXEHb, cepepn AKX
NumPy, ScPy, Matplotlib.

mUCy i BUKOHAHHSA, 3 AKUMU MU OyJeMO 3HAMOMUTUCS IIOCTYIIOBO
y Ipolieci iX BUKOPUCTaHHA.
Hagenemo ocHOBHI mpaBuia ajd apu)MeTHUYHUX BUPAa3iB.

@ 3anuTaHHA ANA nepeBipKM 3HaHb

1

o He

MOKHA  3aCTOCOBYBATH  IIiAPAIKOBIi
¥ Hagpsaakosi cumBosim. Hampukianm, Bupas
2.5*%(@a-b? € HempaBUJILHNIM.

Voro caix sammcaru Tak: 2.5*(@a-b*b).

He mosxma sanmucyBaTu aBi abo Oijbirie ome-
paliii GesmocepemHbO OmHA 3a OXHOIO. Ha-
IPUKJIAJ, BUPa3 a*-b € HeKOPeKTHMM.

Horo caix sammcaru Tak: a*(-b).

L

KowkHilt mysKifi, 1o BigKpUBaeThCA, Y BU-
pasi mae BiamoBimaTu Ay:KKa, IO 3aKpuBa-
€ThCH.

Tunmu omepaHAiB BuUpasy IOBUHHI OyTH
ysrom:keHi. SIKmIo aBTOMATUYHO BOHHU HeE
YBTOIKYIOThCS, CJIii BUKOPHUCTATH 3aCO0-
01 IepeTBOPEHHS THIiB, IO OyJIM oOImmcami
BHUIIIE.

Omepariii B apudmMeTnuHOMY BUPAa3i BUKOHYIOTHCA 3 ypaxy-
BaHHAM IX IIpiopuTeTy, a omeparii, o MamTb OTHAKOBUU IIPio-
purer, — y HOPAAKY ix 3ammcy, TOOTO 3JiBa HAIpaso.

AKMA TN JaHUX OTPUMYETbCA MNICNA BUKOHAHHA
onepauii gineHHa?

AN TMN pesynbTaty OTPUMYETbCA MiCNA Uino-
UYMCNOBOIO AiNeHHA?

MoACHITb CyTHICTb apuPMeTUYHMX onepaTopis
i3 MPVCBOIOBAHHAM.

AKi icHyloTb TN onepaTtopis?
Y yomy nonfrae CyTHICTb AineHHA 3a mogynem?
MoAcHiTb cyTHICTb onepaTtopa !=.

1

12

AIK BUKOHYETbCA NoriyHMi onepatop and?
lNoAcHITL cyTHICTb ornepaTtopa or.

AKi onepauii BUKOHYIOTbCA Hag pAaKkammn?
MoAcHITb cyTHICTb onepauii NOBTOPEeHHA PAAKIB.

Hagegnitb npuknag nepesipku BXOAXEHHA OfHO-
ro pAagka Ao iHWWOro.

HaBegitb npuknag BMKOPUCTaHHA oOnepaTtopa
NOBTOPEHHA 3 MPUCBOIOBAHHAM.

3aBOAaHHA AOJiIS CAMOCTIMHOro BUKOHAHHSA

1

3

[JaHo pBa uwucna. BukoHanmTe iX uUinouyncriose
JineHHa i gineHHA 3a mogynem.

[JaHo pgBa uucna. BuKkoHamTe iX [oAaBaHHA
i MHOXEHHA 3 BUWKOPUCTaHHAM BigMNOBIgHNX
apuUPMeTUYHMX ornepaTopiB i3 MPUCBOIOBAH-
HAM.

HaHo gBa umcna. BukoHanTe X MNOPIBHAHHA Ha

ﬂ piBHICTb i NepeBipTe, UM Ginblue neplue Yncso

3a apyre.

4

5

6

BukoHanTe ob'egHaHHA pAAKiB cniB "onpauio”

a i "BaHHA".

Cknagitb HaMnpoCTIlWMA KoA nepeBipKn BXO-
IKeHHA pAapKy “YemnioHaT YKpaiHW” y pAagok
"YemnioHaT YkpaiHu 3 dyT60ny".

CknagiTb HaMNPOCTIWNN KOA 3'€QHAHHA pAOKiB
"3MEHLUEeHHA 3HayeHHA"” i "3MIHHOI” 3 BUKOPUC-
TaHHAM onepaTopa 06'€fHaHHA 3 MpPUCBOLO-
BaHHAM.
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2.4. Moayni, ¢pyHKUIl i MeTOAN ANA onpayloBaHHSA

YUNCNOBUX AaHUX

Yacna  MOXyTb  nopaBaTucA
y [DOeCATKOBIW, [ABIMKOBIW, BiCiM-
KOBIM i LWICTHAOUATKOBIN cucCTe-
Max uYmnciieHHA. Y npoueci BUKO-
HaHHA apMOMETUYHMX onepaLlin
Hag yunciamm B PIisHUX cUCTEMax
YNC/IEHHA BOHMW aBTOMATWUYHO
NepeTBOPIOIOTbCA Ha [EeCATKOBY
CUCTEMY UYMCNEHHA.

lMpuzadatime, Aki yHKUII ONPAYIOBAHHA YUC/I08UX OAHUX
8u sukopucmosysasnu 8 8 i 9 knacax. Yu dosodusoca eam
CamocmitiHo po3pobnamu ¢yHKUil onpayro8aHHa vucesn?

Y wmoBi Python BuKopmcTOByIOTBHCA IIiji umesaa (tum int),
miticui (tum float) i KomILmeKcHI (TyT He pO3ISAmAIOThC). SIKIIO
B apudMeTUUHINA omepallil BUKOPUCTOBYIOTHCA PiSHI THUOM uduces,
TO 4YmMcja TUIY int aBTOMATHUUYHO II€PETBOPIOIOTHCA Ha Tl float,
i pesyabraT orpumyeThesa Tuiy float.

Haji OyayTh posriaamaTUCs omeparlii juire y AecATKOBiil cuc-
TeMi YHCJIEeHHS.

s poboTy 3 YMCJIaMK MOMKYTH 3aCTOCOBYBATHCSA BOYIOBA-
Hi vy mMoBy Python dyuKIii, ocHOBHI 3 aKuX HaBemeHo B Tabu. 1.

Tabnuusa 1. OcHoBHI yHKLUiT AnA poboTn 3 uncnamm

DOyHKuUiA

lMpn3HaueHHA Mpuknap

>>>int(8.7), int("57")

int([<ob'ekT>])

MepeTBOplOE OO'EKT Ha Line 4ncno

8, 57)

float([<uncno abo pagok>])

MepeTBOpIOE Line uncno abo pAOOK Ha Ain-
CHe 4yucno

>>>float(23), float("11.7")
(23.00, 11.7)

round(<uyncno>[,<KinbKicTb
3HaKiB micna Komu>)))

MoBepTae Hanmbnmxue Line, AKLWO KiNbKiCTb
3HaKiB He BKa3aHa, a TaKoX KiNbKiCTb 3HaKiB
Micns KOMU, SKWO BOHA BKa3aHa

>>>round(0.47), round(45.347,1)
(0, 45.3)

abs(uncno)

MNMoBepTae abComnOTHE 3HAUYEHHS

>>>abs(22), abs (-66)
(22,66)

pow(<umncno>,<cTeniHb>)

MoBepTae uncno y crenei

>>>pow (10, 2), pow (2, 4)
(100, 16)

max(<uncna yepes Komy>)

I'IOBepTae MaKCc/MaJibHe 3Ha4YeHHA

>>>max(9,4,7), max(5,9.7,3)
9, 9.7)

min(<uncna yepes Komy>)

[oBepTae MiHiManbHe 3HayeHHA

>>>min(21,5,19), min(7,2.5,6)
(5, 2.5)

sum([<umcna>],<noyaTkose
3HaUYEHHS>)

MoBepTae cymy umcen. AKWO BKasaHe mMo-
YaTKOBE 3HAYEeHHS, TO BOHO AOJAETbCA [0
cymu

>>>sum([4,5,71), sum([12,3]1,33)
(16, 48)

Mogynb math MicTUTb KOHCTaHTW:
yncno pi:
>>>import math
>>>math.pi
3.14159265389793
yucno e:
>>>math.e
2.718281828459045

¥Yei Tunm marux mMoBu Python € rkmacamu. Kmacu micrars me-
Tonu. Memo0d — 1e mporpama, gKa BUKOHYE Ty YU iHINY (PyHK-
mito. MeTos BUKJIUKAETbCA AJs KOHKPeTHoro ob’ekra. Ilia itoro
BUKJIMKY CIIOYaTKY BKAa3yeTbCA O0’E€KT, IOTIM KpalkKa, 3a SKOI0
crigye im’s meroma: <ob'ekT><im'Aa metony> KomxHuii KJjaac mig-
TPUMY€E CBOI METOLMU.

Mogyap math, AKUi MicTUTH cTaHIAPTHI KOHCTAHTH i QYHK-
I1il, BUKOPUCTOBYIOTH I pobotu 3 umciaamu. [yid po6oTH 3 KOH-
cTaHTaMU 1 PYyHKIiAMY HeoOXigHO iMmopTyBaTu Horo y mporpamy
3a IOIIOMOrOI0 iHCTPYKIiI import math.



Haiis:kuBaninm ¢yukiii moaynasas math masemeno B Tabi. 2.

Tabnuus 2. HanvacTiwe BxumBaHi GyHKLiT Mogyna math

QOyHKUia lMpusHaueHHA Mpuknagn
sqrt () KopiHb KBagpaTHWi >>>math.sqrt (85)
9.219544457292887
log10 () JNlorapudm pgecatko-  >>>math.log10 (15)
9 BUIA 1.1760912590556813
ceil () Hanbnumxue 6inbwe  >>>math.ceil (3.213)
uine 4
floor () Hanbnumxue meHwe  >>>math.floor (6.79)
uine 6
pow (4mncno, MigHocnTb umncno >>>math.pow (8, 3)
cTeniHb) JO cTeneHs 512.0
fmod () OcTtaua Big gineHHA ;>O>math.fmod (35 3)
factorial () (MakTopian uncna ;‘Tmath.factorlal @

Mogynb random micTuTh (YHKILI, AKi reHepyoTb BHIAIKOBL
yucja. Ha mouaTKy BUKOPUCTaHHS (QYHKIIA HeoOXimTHO Il MOIYJIb
iMIopryBaT; y Imporpamy 3a IOIOMOTOI0 KoMaHmu import random.

VY Tabs. 3 HaBemeHO HAWUAaCTiIlle BJKUBAHI 3 HUX.

Tabnuua 3. Jeaki pyHKuiT mogynsa random
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Mopynb math mictnTb:

e CTaHAAPTHI TPUrOHOMETPUYHI
byHKUiT: (sin (), cos (), tan ());

e 0bGepHeHi  TPUroOHOMETPUUHI
byHKuii: asin (), acos (), atan ();

e QyHKLil0O nepeTBOpeHHA pagi-
aHiB Ha rpagycu degrees ();

o OYHKUil0O nepeTBOpPEHHA rpa-
ZyciB Ha pagiaHu radians ();

o OYHKUil0 eKCnoHeHTn exp ().

%,

Mam'saTante, WO AN BUKOHAHHSA
HaBedeHuX y Tabnuui npuknagis
CrnoyaTKy HeoOXigHO iMMopTyBa-
™ mogynb math 3a gonomoroto
Komangn >>>import math.

QyHKuUia MNpu3HayeHHA MNMpuknap
>>>import random
random () leHepye Bmnagkose umcno Big 0.0 go 1.0 >>>random.random ()
0.4632200164843052
uniform (HouaToK KiHeLb) leHepye pilicHe BMMNagKoBe 4MCIO Y giana-  >>>random.uniform (3, 9)
! H 30Hi Bifl «MNOYATOK» [0 «KiHeLb» 4.951275580428769
randint (nouaTok KiHeL) F(?ngye Line BunNagkose uncno y Aianaso- >>>random.randint (3, 8)
Hi Bif «Mo4YaTOK» A0 «KiHeLb» 7

choice (nocnigoBHicTb)

Brnbupae 3 nocnifgoBHOCTI (pAgKa, Crncky
abo KopTeXy) BUMAAKOBUI efleMeHT

>>>random.choice («Python»)
lhl

@ 3anuTaHHA AN nepeBipKUM 3HaHb

1 Y aKnx cuctemax UYnCneHHs MOXYTb NOAaBaTUCA

yucna?

2 [na yoro npusHayeHo ¢yHKuito float?
3 [na yoro npusHayeHo moaynb math?

[na yoro npu3sHayeHo ¢yHKUi0 pow?

[Ans yoro npusHayeHo Mopynb random?

4
5
6 Hasepitb npuknag BukopuctaHHa ¢yHKLUii round.
7

AKy cTpyKTYpy Mae oyHKLUiA sum?

3aBAaHHA ANA CaMOCTIMHONro BMKOHAHHSA

1 Bwu3Haute MakcumanbHe i MiHiManbHe 4Mcno

y nocnigosBHocTi: 38, 20, 5, 40, 13.

2 [louyaTkoBe 3HaueHHA cymu popiBHe 14. [o-

3 BwusHaute BMnagkoBe uUMCNO Y MOCAIAOBHOCTI:

a 23, 40, 29, 33, 17.

JanTe Oo Hel Taki unicna: 23, 50, 37, 13.

4 O6umncnitb cymy ¢akTopianis umcen 5 i 7.
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3. Peanisauiss 6a30BMX aIrOPUTMIYHUX KOHCTPYKUI

=¢

3.1. Peanizauist anropuMTMiB 3 po3rajly>kK€HHSM

True

OnepaTtop 1

»
>

Puc. 1. TpadiuHa cxema
O[HOANIbTEPHATUBHOIO PO3ralyKeHHS

MNpuknapg 1.

if x>4:

y = 2*x45; z = y+x*x

MNpuknapg 2.

Y 6auk moxjaameno 5000 rpu

Bidomo, wo icHye mpu 6a3osi cmpykmypu anzopummiie: c1i0y8aH-
Hf, po32asyXeHHs i noemopeHHs. [Mpueadalime, SKUMU onepamo-
pamu Mosu 8uU peanizyeanu po32anyXeHHs (i NOBMOPEHHS.

B aaropurmax iz posraay:KeHHAM 3aJeKHO Bil YMOBU BHU-
KOHYIOThCA Ti UM iHIII iHCTPYKILii.

IcHYIOTh TPU TUOU POITATYKEHHA: 00HOALbmepHamugHe (He-
TOBHE TaJIy’KeHHsA), deoasvmepHamusHe (IIOBHE TAaJNyKeHHsA) i 0a-
zamoaavmepHamueéHe (Bubip, BapiaHt).

e OnpHoaJbTEPHATUBHE PO3TAIYKEHHS

I'padiuny cxemy OmZHOAJBTEPHATHUBHOIO PO3TAJYIKEHHS B30-
OopaskeHo Ha puc. 1.

OpHoaIbTepHATHMBHE PO3TaJy:KEeHHS BUKOHYEThCA TaK. Ilepe-
BipAeTbcsa YMOBa, i saKImo BoHa ictmHHA (True), TO BUKOHYETHCH
Onepatop 1. Imakie Oyme BUKOHYBATUCS OIlepaTop, SIKWI po3Ta-
IIIOBaHO 0e3IocepefHbO 3a OIMEepaTOPOM PO3TATY KEeHHS.

¥V moBi Python meii Tun posrany:KeHHsS peasi3yeThCs omepa-
TOPOM YMOBHOT'O IIePeXOJy B HEIOBHil (opmi:

if <noriyHuin BMpas>:
<bnok S>

Y maBemenomy (QparmenTi (mpukJjan 1) yMOBOIO € JIOTiUHUI
Bupas x>4. fAKmIo BiH Mae 3HaueHHs [rue, TO OOUMCIIOETLCA 3HA-
YeHHA BuUpasy y = 2*x+5, morim — Bupasy z = y+x*x. Ilicaa sa-
BepIeHHA IX obOumcjaeHHsS Oyle BUKOHYBATUCS OIEPaTop, AKUH
pO3TaIloBaHO 0e3MOCepPeJHbO 3a OIEPATOPOM YMOBHOTO TIEPEXOLY.

SAxmio x jgoriummii Bupas x>4 Mae 3HaueHHs False, BKasaui
BUpa3u He OOUYMCIIOIOTHCSA, a YIPaBJiHHA Oyae ompasy IiepemaHo
oIepaTopy, II0 CJIiye 3a OIepaTopoM YMOBHOTO IIEPEXOIY.

3BepHEMO yBAry Ha Te, IO y HABEAEHOMY IIPUKJALI B OIle-
paTopi yMOBHOTO IIepeXOAy MiCTHUThCsS OJIOK i3 MBOX OIlepaTopis,
AKUN TOYMHAETHCA IIiCJIS YOTUPHOX IIPOOiJIiB.

L

mif

20 % piuanx. AKIimo rpoiri sHEiManTbhC
paHilie 3a3HaUEeHOr0 TEPMiHY, BiICOTKU
He HapaxoBYIOThCcA. IIporpamy obOuwmc-
JIeHHSI PeajIbHOI CyMU, Ky OTPUMAaHO
uyepe3 k OHiIB, 300paskeHo Ha puc. 2.

IIpumimka. Y B3MiHHII S CcIOUaTKy
30epiraeThCcs MOYATKOBA CyMa BKJAAY,

a moTiM cyMa, SIKy OTPUMAHO 3 DaHKY.

Puc. 2. Kog obuncneHHsa cymmn BKnagy



o I[BO&JIBTepHaTI/IBHe pPo3ragadyxXxeHHd

T'padiuny cxemy ABOAJBTEPHATHBHOI'O PO3TayKeHHS 300pa-

KeHO Ha puc. 3.

I BoasbTepHATUBHE POSTAJYKEHHS BUKOHYETHCSA TaK: IepeBi-
pseTbcsa YMOBA i, SKIO BOHA Ma€ 3HAUEHHA Irue, TO BUKOHYETBHCS

OnepaTop 1. Inakie BukoHyeThbcss Onepatop 2.

Y moBi Python me#i Tun posrany’KeHHA peasidyeThbca omepa-

TOPOM TaKOI CTPYKTYPHU:

if <noriyHuii BMpas> :
<6noK s1>

else :
<6nok s2>

Mpuknapg 3.
if x==10:
y = "Python”; print ("y=",y)
else:
y = "Pascal”; print ("y=",y)

MNpuknag 4.

IoB:KMHA CTOPOHU KBajpaTa [JI0-
piBHIOE a, paniyc kosa — r. Uu mokHA
y KBagpaT BOHUCATHU KOJO?

IIporpamy po3B’sI3yBaHHA 3amadvi
HaBeJeHO Ha puc. 4.
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Onepatop 2 Onepartop 1

| - |
r

Puc. 3. TpadiuHa cxema
LBOANITEPHATUBHOIO PO3ralyKeHHS

L

Y unnromy mpuUKJIami, SKIO 3HAUYEHHS 3MiH-
HOI x mopiBHIOE 10, BUBOAUTBHCSA IIOBiIOMJIEHHS
Python, imakmme — Pascal.

L

Puc. 4. Koa BU3HauyeHHA MOXAMBOCTI BMMCATX KOO B KBagpaT

3BepHeMO yBary Ha Te, III0 0e3loCepeIHbO 3a KJIIUYOBUMU
ciaoBamu if i else Moske ciimyBaTu ogmH omepaTop adbo OJIOK ore-
paropiB. Haramaemo, omeparopu 0JI0KiB MOUYMHAIOTHCA BiJ ITOUATKY

PSaOKa uepes YOTUPU ITPOOiIHU.

Mpuknapg 5.

Iz m. KueBa g0 m. YepHirosa Ha Bejgocuiemi
o 8.00 Buixas Bacuns i pyxasca 5,3 rox. Ilorim
0 9.00 Buixas MukoJsa i pyxascs 3a TUM CAMUM
maprapyToMm 4,2 rox. XTo 3 XJIOHNILiB ITPuOyB A0
Yepuirosa mepruaum?

IIporpamy po3B’sisyBaHHS 3aJaui HaBeIeHO
Ha pwuc. 5.

e BararoaysbTepHATHBHE PO3TaJIy:KeHHs

L

Puc. 5. Kog BM3HaueHHsA nepLlioro Benocmneucta

Y 1mpoMy THIII pO3TAJyKEHHA peajisyeTbCA Tajly:KeHH:
3 OaraThbMa BapiamTamMu BuOopy. I'padiuHy cxemMy posraly;KeHHSA
3 TpbOMa MOKJIMBUMU BapianTaMu 300paskeHO Ha puc. 6.
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Y 2 Y
Onepartop Onepatop| |Onepatop
1 2 3
| 1 |
Onepartop

Puc. 6. IpadiuHa cxema
po3ranyXeHHs 3 Tpboma
BapiaHTaMu BU6OpPY

Mpuknag 6.

L

Bupas B moBuneH maTu 11ijie 3HaUeHHA. SIKIMO HOT0 3HAYEHHS
JIOPiBHIOE OAUWHUILI, BUKOHYEThbCs Onepatop 1, AKIO BUpas Mae
3HAUEHHA [IBa, BUKOHYyeThbcA OnepaTtop 2, a akimo Tpu — Onepa-
Top 3. ITlicass BUKOHAHHA OJHOTO 3 IIUX ONEPATOPIiB BUKOHYETHCHA
OnepaTtop, 1110 MiCTHUTbCS IIicjiA omepaTopa OaraToajbTepPHATHUBHOI'O
po3ray:KeHHd.

Y Bumaaky AKNIo Bupas B He mopiBHIOE KOmHOMY 3 IIepeJri-
YeHUX 3HAUYeHb, 0pasy BUKOHYeThbcsa Onepatop (puc. 6).

Y wmoBi Python posrany:keHHs 3a 6ararbmMa BapiaHTaMu BU-
0opy peaJiisyeThCA OIEpaTopoM TaKol CTPYKTYPU:

if <BMpa3> == <3HaueHHsA_1>:
<6nok_1 >

elif <Bupa3> == <3HaueHHs_2>:
<bnok_2>

elif <Bnpas> == <3HauyeHHs_N>:
<6nok_N>
else:
<6nok_N+1>
OT:Ke, KOKHE 3HAUEHHsS BUPa3y MOBUHHO OYTH YHIKAJIbHUM
KOHCTAaHTHUM BMPA30M. SHAUEHHS BUPA3y MTOPiBHIOETHCA 3 KOMKHUM
3HaueHHAM B omeparopax elif y mopsaaky ix posramryBaHusa. SIKIO
IeBHe 3HAUEHHS BWPa3 coiBmajgae 3i smaueHHsaM omeparopa elif, To
BUKOHYETBCS TOM OJIOK OIEepaTopiB, III0 PO3TAIIOBAHUI OesIoce-
PeIHBO 3a IMM OIlepaTopoM. IKIMO 3HAUEeHHSI BUPa3 He CIIiBIaiae
3 JKONHUM 3HaueHHAM B omeparopax elif, Bukonyerbes 00k N+1.

IIpusepamu uemmnionaty Yrpainu
3 pyTbosy € Komauau: 1 — «ImHAMOY,
2 — «Ilaxrap», 3 — «3opsa». 3a HO-
MepoM IIpu3epa HEeOOXilTHO BU3HAUUTU

Ha3By KOMaHIOU.

IIporpamy po3B’si3yBaHHA 3amaui

300paskeHo Ha puc. 7.

Puc. 7. Koa BU3HaueHHA npusepa

@ 3anuTaHHA ANA NepeBipKU 3HaHb

AKi icHYI0Tb TMMK po3rany>keHb anropuTMmis? 5 HaBegiTb 3agauvy, AnA PO3B'A3aHHA AKOI BUKOPU-
2 fAkum onepaTopom MoBM Python peanisyeTbcs CTOBYETbCA ABOANIbTEPHATMBHE PO3ranyeHHA.
OfHOaNbTepHATVBHE PO3rany>KeHHA? 6 3anuwiTb CTPYKTYpy ornepaTopa ABOasibTepHa-

3 CdopmynioniTe  CyTHICTb

PO3rany>eHHA.

4 fAki noMmuKkn € y 3anuci onepartopa:

if x =3

y=2 p=y=y*4l

AOBOaJNbTepHaAaTNBHOIO

TUBHOIO PO3ranyeHHs.

7 ToAcHiTb Ha Npuknagi cyTHicTb GaraToanbTepHa-
TUBHOTO PO3ranyeHHs.

8 Ym MoxHa Oymb-AKWMIA anropuUTM pPO3raNyeHHs
peanisyBaTti TiflbKU OMepaTopoM OfHOasbTepHa-
TUBHOIO po3rany»KeHHA? HasegiTb npuknag.
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3aBAaHHA ANA CaMOCTIMHOro BMKOHAHHSA

1

3

%

4

peanizysamu onepamopamu yMogHo20 nepexody?

BapiaHTiB KOHCTPYKIIil BKJIAJEHUX OIIEPATOPiB YMOBHOT'O IIEPEXOAY

Oknap npauiBHVIKa JOPIBHIOE S FPH. 3a AKiCHe
N JOCTPOKOBE BMKOHaHHA 3aBAaHHA MOMY Ha-
paxoByeTbcA npemia y po3mipi 50 % oknagy.
Po3pobiTb nporpamy Br3HauyeHHA peanbHOI 3a-
pOo6iTHOI MnaTHI NpauiBHUKA.

JaHo aBa gicHux umcna. Po3pobite nporpamy,
3a JOMOMOrol0 AKOI MEHLUE YMC/I0 3aMiHKETb-
cA Hynewm, a 6ifblle — oAuHULEI.

laHo uine uucno n. Po3pobitb nporpamy, 3a
[OMOMOrOI0 AKOI Lie uncio 36inblyeTbca Ha 7,
AKWO BOHO Oinblie 15, i 3MeHWYETbCSA Ha 5,
AKLO BOHO MeHLWe abo aopiBHIOE 15.

TpeHep dopmye KomaHZy andA rpu y 6acketbon
3 YUHIB, AKi Ha 3piCT He HMXUi HiX 180 cm. Pos-
pobiTb MporpaMy BU3HAYEHHSA, YM MOTPanUTb
y Ll0 KOMaHAy yuyeHb 3poctom h cm?

5
%

6

%

7

8

[aHO pIBHOCTOPOHHIN TPUKYTHMK 3i CTOpPO-
Hoto b. Po3po6iTb nporpamy BWU3HAUYEHHS, YK
MOKHA Y TPUKYTHUK BNUCATU KOO 3 Pafiycom f.
Bigomi Tpu HalmKpalli pe3ynbraTy YYHIB LWIKOMIU
y cTpubKkax y [JoBXMHY. Po3pobitTb mporpamy,
3a JOMOMOrolo AKOI 3a pe3ynbraTamu CTpU6BKiB
BM3HAYaloTbCA MpPi3BMLLA YYHIB.

Y n‘aTHmuio y 9 Knaci Taki ypoku: 1 — icTopis,
2 — maTemaTuka, 3 — reorpadis, 4 — iHdop-
MaTuKa, 5 — ¢i3kynbrypa. Po3pobitb nporpa-
My, 3a [JOMOMOroK AKOI BW3HAYaE€TbCA Ha3Ba
npeameTy 3a MOro HOMEPOM Yy POo3Knagi.

3HanaiTb B IHTepHeTi Ta CKNagitb CNWCOK i3
N'ATK HaMBINbLUWX MICT YKpaiHu. Po3pobiTb npo-
rpamy, 3a JOMOMOrOK AKOI BU3HAYaETbCA Ha3Ba
MiCTa 3@ IOr0 HOMEPOM Yy LibOMY CMMCKY.

3.2. BknageHi onepaTtopy YMOBHOIo nepexoay

Ha npakmuuyi 3ycmpiyatomeca 8unaoku, Kosu BUKOHAHHA abo
HEBUKOHAHHA Nnodii 3anexums He 8i0 OOHiei ymosu, a 8i0 OeKib-
Kox. llpueadatime maki 8unaoku. Ak, Ha eawy OYMKY, MOXHA ix

BknapeHi onepatopyn ymOBHOro nepexogy — L one-
paTtopy YMOBHOro nepexofy, AKi BXOAATb OO cKnagy iH-

WKMX OMepaTopiB YMOBHOTO nepexoay.

IcuyroTh pisHi KOHCTPYKIII BKJazeHux omeparopiB. Ogun is

momaHo Ha rpadiuniii cxemi (puc. 1).

hal

Po3pobHrkn mosu Python e npu-
XUNbHUKaMK  neBHoi  dinocodii
nporpamMmyBaHHs, fKY Ha3UBalTb
«The Zen of Python» («[3eH Maii-
TOHa»). i TeKCT MOXHa oTpyUmaTy
B iHTepnpetatopi Python 3a po-
rnomMoroto KomaHgu import this

Onepatop 1 Onepatop 2

Onepatop 3

(nMwe opnH pa3 3a Cecito).

| <
<

Y

4

AsTopom Uiei ¢inocodii BBaxa-
etbca Tim lMenTepc.

Puc. 1. TpadiuHa cxema anroputMy 3 BKNageHNM YMOBHVM NepexoiomM
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=

Tekct dinocodii «The Zen
of Python» («[J3eH MaiiToHa»)

e [apHe Kpallye 3a NOTBOpPHeE.

e flBHe Kpalle 3a HeABHe.

e [pocTe Kpalle 3a CKnagHe.

e CknagHe Kpalle 3a 3annyTaHe.
e [nocke Kpalle 3a BK/afeHe.

e Po3pigxeHe Kpallye 3a LWinbHe.
e JlerkiCTb UNTaHHA MAE 3HAYEHHS.

e OcobnuBi BUMNAAKM He € Ha-
CTiNbKM  ocobnuBMMK, OO
nopywysatu npasuna. Xoua
NPaKTUYHICTb € BaX/MBIWOI0
3a 6e30raHHiCTb.

e [lToMUNKN HIKONW He MOBUHHI
NPOXOAUTN HEMOMITHO. AKLWO
IX NPUXOBYBaHHA He nponuca-
HO AIBHO.

e 3yCTpiBWN  HEOOHO3HAYHICTb,
onupamnTecb CNoKyci Bragatu.

PosrinsmemMo Ha MPUKJIALI aJTOPUTM OOUMCIEHHS BUPA3Y

ax, akio x>0 i a=0.
y=2ax, axmo x>0 i a<0
2, aximo x<0

Ha puc. 2 3o6pakeHo (pparMeHT CXeMU aJTOPUTMY, IO pea-
Jigye BuUpas ax, aximo x>0 i a=0.

False True

False True

y=2 y=2ax y=ax

< |
<

Y

4

Puc. 2. TpadiuHa cxema anropuTMy 06UMCIIEHHSA 3HAUEHHS BUpPa3sy

Mogoto Python 1ie#i aaropuTm MOKHA peasi3yBaTH TakK:

Ifx>0: #nepwwuii onepatop if
Ifa>=0 #npyruin onepatop if
y=a*x
else: #nna ppyroro onepatopa if
y= 2*a*x
else : #nns nepworo onepatopa if
y=2

AuropuTM™, HaBefeHUH Ha puC. 2, PeaidyeTbCA IPOrPaMOIo,
AKYy 300pa’keHo Ha puc. 3.

Puc. 3. Kop 06umncneHHs 3HaueHHsA apudpmMeTNYHOro BUpasy
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Iumumii BapiaHT KOHCTPYKIIil 3 BKJAJEHUMHU OIlepaTOpaMu
YMOBHOTO IIepPexXoay MHOJaHO Ha puc. 4.

False F

| Python BukopucToByeTbca 1A

03B'A3yBaHHA BEJNMKOI KiNbKOC-
Onepartop 1 Onepatop 2 Onepartop 3 p y .
Ti AK HAyKoBMX, Tak i Gi3Hec-3a-

| BAaHb.

A

Y Haykosin cdepi Python wupo-
KO BMKOPWUCTOBYIOTb 3axigHi Bue-
Puc. 4. TpadiuHa cxema anroputmy 3 BKNageH1M yMOBHUM Hi-HenporpamicTn  (MaTeMaTuiku,
nepexoaom $isvkm, Gionory) 3aBOAKM npo-
CTOTi BMBYEHHS.

L

HaBegeHO oavH i3 BapiaHTIB BUKOHAHHA MpO-
3a peiituarom YEDPA ¢yTbogbHI KOMaHIU rpamu:
posramoBano Tak: «Peas», «Bapcemona», «Basa-
pist», «Henci», «Armeriko», «Bendika», «Illaab-
Ke-04», «Ilopty», «Apcenais», «Manuecrep». Ha
puc. 5 HaBeIeHO IpoOrpamy, sSKa 3a HOMEPOM KO-
MaHJIM BU3HaAUae KpaiHy.

Y

PosrisaHemo 11e OAWH NPUKJAL 3aCTOCYBAHHA KOHCTPYKILiI i3
BKJIQJIeHUMHU OIepaTOpaMU YMOBHOTO IIEPeXOAY [Jis PO3B’SI3yBaHHSA
3ajgaui.

Mpuknag.

Puc. 5. Ko BU3HaueHHA Ha3BW KpaiHu
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@ 3anuTaHHA AN nepeBipKU 3HaHb

1 TloAcHITb CyTHICTb BKIageHOro onepaTtopa yMOB-
Horo nepexony.

2 Hakpecnitb rpadiuHy cxemy anroputmy 3 BKna-
LEHUM YMOBHUM MEepPexXofoM.

3 [lloAcHiTb npaBuno 3anucy 6nokKy onepatopis
y BKJlafeHOMY ornepaTopi YMOBHOIO nepexogy.

1 [HaHo Tpu AiNcHMX umncna a, b, c. Akwo a>b>c,
KOXHe umMcno 36inblyeTbcA yABivi, iHaKLe
KOXHEe UYMCNIO 3MEHLWYETbCA Ha ofuHumuto. Po3-
pobiTb nporpamy peanisauii UbOro 3aBfaHHS.

2 [aHo Tpu CTOpPOHW TPUKYTHMKA. Po3pobiTh
nporpamy, 3a AOMOMOrol AKOI BU3HAYa€ETbCH,
UM € Uen TPUKYTHUK NPAMOKYTHUM.

3 [aHo Tpu CTOPOHU TPUKYTHMKA. PO3po6iTh npo-
rpamy [Ansi BU3HAUEHHsA, YN € Lel TPUKYTHUK
piBHOOEApPEHNM.

4 Jlitak Bunitae 3a posknagom 3 Kmesa y MioH-

a XeH, AKWO WBMAKICTb BiTPY B KKEBI MeHLWe v,
a XMapHicTb Yy MioHxeHi He meHwe h. Po3po-
6iTb Mporpamy AnA BM3HAYEHHS, Y/ BUNETUTb
niTak 3a po3Knagom.

5 LUKinbHa KOMaHAa WaxiCTiB i3 TPbOX YYHIB MO-
.Tpannﬂe L0 iHaNbHMX MICbKMX 3MaraHb y BU-
nagky, AKWO Y BiAGIPHUX 3MaraHHAX KOXKeH
yueHb Habepe He MeHWe 5 oyok. Po3pobitb
nporpamy, 3a AOMOMOroI0 AKOI BU3HAYaAETbCH,

4 HasepfiTb NpuKnag anroputMmy, WO peanisyeTbca
3a JOMNOMOrOK BKMageHoro oneparopa YMOBHO-
ro nepexogy.

5 [lpoaHanizynte nopAfoOK BUKOHAHHA anroputmy
(auB. puc. 2) gna sunagky x>0, a<O0.

6 [MpoaHanizynte NOpPAROK BMKOHAHHA Koy (auB.

puc. 3), AKWO BBOAATbCA TakKi 3HauyeHHA: a=0,
x=0.

3aBAaHHA ANA CaMOCTIMHONroO BMKOHAHHSA

yM noTpanuTb KomaHaa Ao iHanbHMX 3Ma-
raHb, AKWO MNepLNn yyeHb HabpaB a OYOK,
APYyrui — b OYOK i TpeTii — C OYOK.

6 Y BceykpaiHCbKi YyuYHIBCBbKIM onimniagi 3 iH-

.(I)OpMaTI/IKI/I 3 OfHi€l WKonu 6epyTb yyacTb ABa
yuHi. o6 notpannth OO YKpaiHCbKOI KOMaH-
AN ONnA yyacTi B MiXHapogZHin onimniagi, no-
TpibHO Habpatn He MeHwe k 6anis. Mepwwnin
yueHb HabpaB a 6anis, a gpyrun — b 6anis.
Po3pobitb mporpamy, 3a LOMOMOrow fAKOI BU-
3HavaloTbCA YCi BapiaHTX NOTPANIAHHA OO i€l
KOMaHAWN YYHIB LLUKOMN.

7 [Tlepen ocTaHHIM Typom 4emnioHaTy YKpal-

.HI/I 3 ¢ytbony cknanacAa Taka cuTyauis. LLlo6
komaHaa «uHamo» (KuiB) cTana 4yemnioHoM,
M noTpibHO BUrpaTV Yy KomaHgu «Bopckna,
i wob «laxtap» npu ubomy nporpaB «[Hi-
npy». Po3pobiTb anroputm i3 BKNageHUM
YMOBHMM OMepaTopoOM BM3HAUEHHS, UM CTaHe
«[dnHamo» yemnioHOM.



3. Peanizauia 6a3oBux...

3.3. Peanizauis UMKNIYHUX aIFOPUTMIB

lMpueadame, AKy an:o0pummiyHy CmMpykmypy  HA3usarome
NnosmMopeHHAM (UUKJIOM), AKi iCHytomb 8UOU YUKJIiB.

g sammcy aJropuTMiB i3 MOBTOpeHHAM (I[UKJIIB) MOBOIO
Python BuKOpHCTOBYIOTH MBa BHUAM OIEPATOPiB IIMKJY: 3 IapaMe-
TPOM Ta 3 YMOBOIO.

3.3.1. Uuknu 3 napamMmeTpamMmm

ITosropenus (1uKI) — Ile aJTOPUTMIYHA CTPYKTypa, 3a AOIO-
MOT'0I0 SIKOI Ta caMa MOCJIiIOBHICTh Aili BUKOHYETHCSA Oararopaso-
BO [JIs PiBHUX 3HAUEHb 3MiHHUX.

Cepito iHCTPYKIIi#i, AKi BHKOHYIOTHCS 0OaraTropasoBo IIig uac
BUKOHAHHS IIUKJY, HasWBAIOTh TiJIOM ITUKJIYy. ¥ NUKJAX i3 IIa-
pamerpoM (IIUKJaX 3i 3MIiHHOIO ITUKJY) KiJIbKiCTH IIOBTOPEHbL iH-
CTPYKIIill Tijla MUKJy 3asmajierigb Bimoma.

IcuyroTh pisHi BapiaHTM IUKIIB i3 mapaMeTpammu.

CTPYKTYpPy OZHOTO 3 HUX 300paskeHo Ha puc. 1.

3MinHa i — 1le mapamMeTp IMUKJY (3MiHHA IUKJIY).

Biyiok Onepatop € Tijtom mukJay. ¥ OJ0I[i MOKe OyTu OgHA iH-
CTPYKIIiA abo KinbKa. 3MiHHA N MiCTUTH KiHIleBe 3HAUEHHS 3MiH-
HOI IIUKJY, a 3MiHHA a — il MoYaTKOBe 3HAYEHHS.

Ha puc. 2 masemeno (pparmeHT OJIOK-CXeMU ITHKJIIYHOTO aJ-
TOPUTMY JJIA OTPUMAaHHA TAaOJUII MHOKEeHHS Ha 8.

Pesyabrar muoxkenusa umces Bim 1 go 10 mHa 8 orpumyerbcs
y 8MiHHiWI p i1 oApPa3y BUBOAUTHCA.

YV 1mpoMy aiaropuTMi TiJIOM MUKJIY € iHCTPYKILii:

p:=8*i, BuseaeHHa p, i:=i+1, AKi BukoHyiorbcsa 10 pasiB. IHCTPYK-
miqg i: = 1 BUKOHY€E HiATOTOBKY OO peaJisairii iHCTPyKIi Tija 1mu-
KJY, a 3a JOIOMOTOI0 iHCTPYKIIiil i < 10 3miliCHIOETBCSA IIepeBipKa
3aBepIIeHHs 1X BUKOHAHHA.

Sk Gaummo, y Iiii cxemi 3MiHHA | BUKOHYE (DYHKIiIO JiUMJIb-
HUKA IUKJIIB. K TiJIbKKM 3HaueHHA Iiel 3MIiHHOI cTaHe OiJb-
me 10, BUKOHAHHSA IUKJY 3aBepiryeTrbeA. Taxkuii mpuHIIUI pea-
Jisarfii MUKJIiB i3 mapaMeTpoM 3aCTOCOBYETHCS B O6araThbox MOBaxX
mporpaMyBaHHA, Y TOMY YMCJi HaWCydYacHIiIMX.

Y moBi Python Tex 3acTocoByeTbcA 3MiHHa UMKy, ane ii
3HayYeHHA NOCNIAOBHO BMOMPAOTbCA 3i 3HaUeHb Ob'eKTa.

IMuxkau 3 mapamerpom y MoBi Python peanisyioTbesa omeparo-
pom nuikny for (mns), AKUE Mae Taxky 3arajibHy CTPYKTYDY:

for <3miHHa UMKNy> in <OG'EKT> :

<ONoK IHCTPYKLiN Tina unkny>

[ else :
<6noK iHCTpyKLin> # BUKOHYETbCA, AKLO
He BUKOPUCTOBYETbCA OMepaTop
break

@

Puc. 1. ®parmeHT rpadiyHoi
CXeMU LMKy 3 mapameTpom

Puc. 2. ®parmeHT rpadiyHol
CXemMu LMKNiYHOTO anroputmy

39
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@

[HCTPYKUIT y KBagpaTHUX Ay»KKax
€ HeoOOB'A3KOBUMU.

AIKWO BCepeaviHi LUKy He BW-
KopucTtoByeTbca onepatop break
(3 HAM MK NO3HANOMUMOCA Mi3Hi-
Le), TO MiCnA 3aBepLUEHHA BUKO-
HaHHA UMKy Oyae BUKOHYBATWCS
ONOK IHCTPYKLi, WO MiCTUTbCA
nicna cnosa else.

ze:

<06’eKT> — MOKe OyTHU PSAOK, CIIMCOK, CIOBHMK Ta iHIIII THUIIN
MaHUX, AKi TiATPUMYIOTH peasisaitio mukay. Tunm ob6’ekTa MoxKe
TaKOX CTBOPUTM HIPOTr'paMiCT CaMOCTiItHO;

<3MiHHa UMKAy> — TIOTOYHe 3HaueHHs o6’ekra. IlouaTkoBe ii
BHAUEHHS — IIe MePINui eJeMeHT 00’¢KTa. Y APYyroMy ITHUKJI s
3MiHHA HaOyme 3HAYEHHS IPYroro ejgeMeHTa o0’eKTa i Tak maJi
10 OCTaHHBOTO.

Biox imcTpyKItiit Tisma mMukay OyZe BUKOHYBATHCA MO THUX IIip,
MOKY 3MiHHA ITMKJY IIOCJIiTOBHO He Habyme ycix 3HaueHb, IO Mic-
TATBCS B 00’eKkTi. Hampukianm, aKITo 00’€KTOM € KBajgpaT, CTOPO-
HU AKOro HaOyBalOTh TaKuX 3HaueHb: 2, 5, 9, 10, To mukg Oyzne
BUKOHYBaTucsa 4 pasu [OJs 3HaUeHb 3MiHHOI mukay 2, 5, 9 i 10.

Ha NOoYaTKy BMKOHAHHA UMKy 3MiHHa unkny Ha6YBa€ 3Ha4YeHHA nepLworo ene-

MeHTa o6’ekTa. OnepaTop in reHepye noriuHe 3HaueHHsi True, i BUKOHYETbCA

Ha ubomy Kpoui 3MiHHa uUMKNy Habyae 3HauyeHHA [pyroro enemeHTta o6’ekTa

7 Takox Oyae reHepyBaTucs 3HaueHHA True, y pe3ynbraTi yoro 6ye BUKOHAHO

Micna Toro sk yci enemeHT o6’ekTa ByayTb nepebpaHi, onepatop in 3reHepye

Etan 1

6NOK IHCTPYKUIN Tina umkny.
Etan 2

610K IHCTPYKLUIN Tina uukny.
Etan 2

3HaueHHA False, 6noK iHCTPYKLiM Tina UWMKNY He BMKOHAETbCA, a YMnpasJiHHA
6yne nepepaHo MepLin iHCTPYKLUIT, Wo po3TawoBaHa 6e3nocepefHbo 3a 6no-

KOM IHCTPYKLi Tina umkny.

Mpuknag 1. Pospobutm mnporpamy peaJisarii
aJITOPUTMY OTPUMAHHSA TAOJIUWI[I MHOMKEHHSA Ha 8.
Biiok-cxemy aJropuTMy OTPHUMAaHHS TaOJIMILI
MHOKEHHS Ha 8 300paskKeHo Ha puc. 2, a mporpa-
My Ioro peaJisariii — ma pwuc. 3.
Y 1poMy HOpUKJIaAi 3aCTOCOBYETLCSA (PYHKITiA
range (). 3araspHa cTpyKTypa Iiei GpyHKIii Taka:

range ([<novaTok>,] <KiHeub> [, <KpOK> ])

A 6aummo, 000OB’I3KOBUM € JIMIIIE IIapaMeTp
KiHeub. CamMe Taka CTPYKTypa oIlepaTopa BUKO-
pucTaHa B HaBeIeHOMY MPUKJAIi. 3a JOIIOMOIOIO

L

dyukuii range (10) GopmyeTheca niamasoH umces
Bim 0 mo 10, ToMy 3MiHHA ITMKJYy CIIOUATKy Ha-
Oyae sHaueHHS HyJb. AJle HaM He IOTPiOHO MHO-
KUTHU 4ucyio 8 Ha HyJb. ToMy 3HaueHHSA 3MiHHOL
i ompasy 30igpmiyeTbca Ha oxmHuIo (i = i+1).
Ilicia BUKOHAHHSA TPHOX IHCTPYKIIIA Tijma mu-
KJY 3MiHHaA i HabOyge UeproBOro 3HAYEeHHS (PYHK-
mii range (), To0TO 3HAUEHHA OAWHUI, AKe HAa-
CTYIIHUM OIIepaTopoM 30iJbIINyeThCA Ha OIUHU-
1[I0, V Pe3yJabTaTi 4oro 4ucjo 8 Oyme MOMHOKEHe
Ha 2. lleii mpollec MOBTOPIOETHCA IO OTPUMAHHS
pesyasraty 8%10.

Puc. 3. Kog MHOXeHH# yncen Ha 8



Mpuknag 2.

VY 6ank mokgageso 5000 rpu mif
20 % piunux. BusHauntu cymy BKJIAILY
3a KOXKHUU i3 m’atu pokis. IIporpamy
peaJrizarii IbOro 3aBAAHHA 300parKeHO
Ha puc. 4.

Mpuknag 3.

Hano pamoxk cumBoJiiB. IIporpamy
BUBeJEHHA KOYKHOI'O CHUMBOJIY 3 DAn-
Ka uepe3 oAWH MpoO6iJ i migpaxyHKy
B HBOMY KiJIBKOCTi CMMBOJIIB 306paske-
HO Ha puc. b.

Y mpomy Opurgani  ob’eKToM
Y CTPYKTypi omeparopa for € psSAIOK.
3MiHHA IIMKJY S IIOCJIiZOBHO HabOyBae
3HAUEHb, MOUYMHAIOUM 3 OYKBU M 0O
oykBu p. AprymenT end=" " B omepaTopi
print 3abes3meuye BUBENEHHS CUMBOJIB
pAnka uepe3 mpoOiJ B OTZHOMY PAIKY.
Pesyinbrar BUKOHAHHSA NIpPOrpaMy MAae
TaKUil BUTVIAL:

Mikponopolecaolp
Kinmpricre cymeosnis = 13

Mpuknapg 4.

Y 3zapmaHiii mocJigoBHOC-
Ti KOMI'IOTePHUX TepMiHiB
migpaxyBaTu KiJbKiCTh KOH-
KPETHOTO TEPMiHYy # BUBECTHU
fioro CTiJIBKM pasiB, CKiJIbKU
BiH moBTOpioeThcA. Ha puc. 6
HEBeIeHO KO, 3a JOIIOMOI'0I0
AKOTO Yy 3aJaHOI ITOCJIiJOBHOCTI
BUBOAUTHLCS CJIOBO «OiT» i mif-
PaxoBYETBHCS HOr0 KiJIBKiCTB.
Pesysnbrar BUKOHaHHS KOOY
€ TaKuM:
Gir BiT Bim
TarMx cnis: 3

U]
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L

= 10000
r i in range (S} :
i =i +1
s =3 +0.2%s
rint ("z3a ",i," pix: ", = )
input ()

Puic. 4. Kog obuncneHHs cymum BKnagy

5

Puc. 5. Ko o6umncneHHa KinbkocTi 6yKB y pAAKY

Puc. 6. Kog o6umcneHHs KinbKocCTi 3a4aHuX cniB

41
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3.3.2. Uuknu 3 ymMOBOIO

Puc. 7. TpadiuHa cxema
LMKy 3 MepesyMOBOI0

ANropuTM CTUCHEHHA JaHux MP3
6yB pO3p0o6neHNin HimeLbKu-

MU gocnigHnkamu y 1987 poui.
ANropuTM CTUCKAE feAki aygio-
dannm B 10 pasiB. BiH dakTuHO
CNPUYNHKB PEBONIOLII0 B My3UY-
HOI iHayCTpIl.

Y nuriax 3 yMOBOIO KiJbKIiCTh BUKOHAHHS iHCTPYKIiH Tisma
IOUKJIY 3asmajierib HeBiloMma: BOHA 3aBePINYETHLCS ITiCIA TOCAT-
HEHHs IIeBHOI YMOBH.

Icuye mBa BuUAM IIUKJIIB 3 YMOBOIO: IIMKJU 3 HePeIyMOBOIO
i MUKJIN 3 IicJITyMOBOIO.

o ITukau 3 mepesyMOBOIO

Tpadiuny cxemy IUKJIY 3 IIepPeIyMOBOIO 300paskeHo Ha puc. 7.

Biok Onepatop — 1e omHa abo KiJgbKa iHCTPYKIi# Tijia
MUKJIY, IKi BUKOHYIOTHCS JOTH, JOKU yMOBa Ma€ 3HAUEHHS Irue
(rinka Tak).

YMoBa BUKOHAHHS IHCTPYKIIINA Tija IMUKJIY IepeBipseTbCs IIe-
pen mouaTKoM iX BWKOHaHHsA. lle o3Hauae, 10 omepaTopu Tijia
MUKJY MOXKYTb OyTH He BUKOHAHI KOIHOTO pasy.

@ Y mosi Python umknu 3 nepegymoBOl0 peanisyloTbcs ore-
patopom while, Aknii mae Taky cTpyKkTypy:

<MoyYyaTKoBe 3HauYeHHA>
while <ymoBa>) :
<6NOK IHCTPYKLUi Tina umkny>
<3MiHa NOYATKOBOrO 3HaYeHHA>
[ else :
<IHCTPYKUii, AKi He BMKOHYIOTbCA,
AKLO He BUKOPUCTOBYETbCA onepatop break>
]

TyT <ymoBa> — Lie BMpa3, AKUIA MaEe 3HauyeHHA True abo False.

L

ABTOMOGiIb, PyXalUuUCh 3i MIBUAKICTIO V KM/TOHd, pai-
TOM BIiMCHIOE TEPMiHOBe raJibMyBaHHA. 3a IEPIIY CEeKYHIY
MIBUAKICTh Horo pyxy magae Ha 10 KM/rom, a 3a KOMKHY Ha-
CTYIHY CEKYHIAY IIBUAKICTHL 3MeHINyeThcsA Ha 10 Km/roxm Bif
3HAUEHHA 3a IIOIePenHI0 CeKyHIy. Uepe3 CKiJIbBKU CeKYHI
aBTOMOOIJIb 3YIUHUTHCS?

Ha puc. 8 HaBemeHO KO mporpamMu MOJAETIOBAHHA IIPOIE-
Ccy raJbMyBaHHS aBTOMOOiJIA.

MNpuknapg 1.

¥ = int (input ("VeEecTH mEMAORICTE aBToMobing v = "))
¥y = 10 # DanzMyESHHA I& OEpIy CEE
k=20 % sminsa ® - mimemicTeE cex
while (v > 0)
v =V -y # noTouHe SHAYEHHA WMEMOXOCTL
¥y =y + 10 # noTouxe SHAYEHHA DANEMYEaHHSA
=k +1
print ("ABTomMofin: IYVOMEHMTECH wWepes ", k, " cer")

Puc. 8. Kog obuncneHHs yacy ranbmMyBaHHs aBToMOGins

3minna k — 1e KiJgbKicTh CeKyHI raJbMyBaHHS, 3MiHHA
y — B3HaYeHHA IIBUAKOCTI raJbMyBaHHA aBTOMOOiJA 3a IIO-
TOUHY CEKyHIY.
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L

Mpuknag 2.

kE = int {(input ("YeecTHM =Ha =M}
MinimanbHa KigbKicTh pospAnis (n) n =0 # n - ue xinexicTe pospaAnis
ois azapecarii k Gait mam’aATi BU3HAa- P =1l # p - ODOTOUHE SHAUEHHA EinexocTi GaMTiE
yaeTbca HepiBHicTio 2">k. IIporpamy nile (k> p) o
BU3HAUEHHS KiJbKOCTi po3psAmis 300pa- n=n+1
sKeHo Ha puc. 9. P=p %2
T rint ("Min. kinericTe pospROis =", n)

Puc. 9. Kog B1u3HaueHHA KinbKocCTi po3pAgdis

e Ilukau 3 micagayMoBOIO

Tpadiuny cxemy MuKJIy 3 IICIsSyMOBOIO 300paskeHo Ha puc. 10.

¥V Takux ajJropuTMax CIOYaTKy BUKOHYIOTHCSA OIEpPaTopu
Tijla IIUKJY, a MOTiM mepeBipsAeTbCcA ymMoBa. SIKIO ymMoBa Mae
sHaueHHA True (Tak), BUKOHaHHS OIEPATOPiB Tijla IUKJY IIPO-
JIOB}KY€ETHCA.

Ax rinpku ymoBa HaOyme sHaueHHs False (Hi), Bukonamus
OIlepaTopiB Tijla IMUKJy TIPUONHAETHCA, 1 YOPaBJIiHHA Iepena-
€ThCA IIEPIIIOMY OIlepaTopy, PO3TAIlIOBAHOMY 3a OIEPaTOPOM IIU-
kay. ¥ moBi Python BigcyTtHi#i omeparop, Akuii 6esmocepeaHbO
peaJjidye Takmuii BapiaHT ITUKJIY.

Puc. 10. IpadiuHa cxema uukny

@ Y mosi Python uuknu 3 nicnAaymMoBOK MOXHa peanisyBaTiu
3 NiCNAYMOBOIO

Takol KOHCTpYKLielo onepatopa while:
while True :

<6NOK iIHCTPYKUIn Tina umkny>
if <ymoBa> : break

L

Baruckad sarnmmbaoeThesi B OKeaH. 3a MepIlly XBUJIMHY BiH s3arambiaioerbesa Ha 10 M, a 3a KOKHY
HacTynHy xBuauHy Ha 10 % MeHITe, Hi’K 3a TomepenHIO XBUJIMHY. Uepes CKiJIbKM XBUJAMH 6aTuckad
mocarue b 100 m?

IIporpamunii Kox MOLEJIOBaHHS IpOIeCcy 3arinOeHHs OaTuckada 3o0paskeHo Ha pumec. 11.

h = 10 # sarnwbneHHA Sa Oeplly XEBMIMHY

Mpuknag 3.

H=20 # nouarEosa DawbBmHEa sarnmbBneHHA
k=10 # RimepricTe XEBMAMHE sSanaubneHHS
hile True : # IMEN = NicHayMOBOBD
H=H+ h # moTousa DmmbuHa sSarmmbnesHHA
E=k+ 1 # moTouHa KinmexicTe XEMAMEH
h =h a. HA ISa Oo0To4YHy XEMIMHY
print ("depes ", k, " XEMIMH")

Puc. 11. Ko mogenioBaHHsA npoLecy 3arnmbneHHs 6atuckada

¥ mporpami BukopucTaHi Taki smMiHHi: K — KiJBKicTh XBUJIMH 3ariubiaeHHA, h — morymubieHHA 3a
IOTOYHY XBUJINHY, H — moTouHe 3HaueHHs rimbuHu sarinbiaenus. Omeparop break spiiicHroe mepe-
PUBaHHA BUKOHAHHSA ITUKJY.
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Mpuknapg 4.

Y 6anx mokjaazero 10 000 rpu mifg
15 % piuaux. KosxkHOrOo pOKYy 3 Dpa-
xyHKa 3HimMaeTbca 800 rpu. UYepes
CKIJIBKM pPOKiB cyMa BKJIAQAy NepeBU-
muth 14 000 rpu? IIporpamuuii Kox
pPO3B’sI3aHHA IIbOTO 3aBAAaHHA 300paske-
HO Ha puc. 12.

L

s = 10000 # DOYATKOBA CyMa BEMany

k=10 # DoYaTEOEA KinmeRicTE pOHIE

while True : # LMEI 3 OiCHAYVMOEOR
2 = (8 + 0.15%=) - B00 # QDOTOYHE CVME BEIEOV
=k +1 # noTouHa RinmsxicT: pOELE
if (= > 14000) bhreak # BMxinm is oMEmyY

print ("depes :", k, " poris "

Puc. 12. Kop o6umncneHHs KinbKoCTi pokiB BKnagy

Y mporpami BMKOpHCTaHi 3MiHHi: S — IOTOYHA cyMa BKJanmy, K — KinbKicTh pokiB BKaany. Iliciasa
BUKOHAHHA IIPOrpaMMU Ha eKpaH Oyne BuBeneHO: Yepes 5 pokis.

3.3.3. OnepaTtopu continue i break

Omneparopu continue i break sacTocoByroThCcs BcepeauHi orre-
paTopiB Tija MUKy Ta NpU3HAYEHi /s X ImepepuBaHHA.

e Omeparop continue ImepepuBae IIMKJI i IIOBepTae yIpaBJIiHHS
Ha mouyaTok IuKJIy. Ile m0o3BOJIsie mepelTH O HACTYIHOI iTe-
pamii mMuUKJy [0 3aBepIleHHsA BUKOHAHHSA BCiX 1HCTPYKILi#
ycepeauHi UK.

Ha puc. 13 300pakeHo mporpamMy BUBEIEHHS YCiX IIapHUX
ypcen Big 6 mo 30, okpim umcesa y mgiamasoui Big 14 mo 24.

for i in range (&, 31, 2)
if 12 <« 1 < 26 f gm0 uMcma B ooiamaso=i 12<ilZé
continue # nepexin Ha HoBY iTepanim METY
print (i) # EMESOEHHA uMcenm &,3,10,12,26,28,30

Puc. 13. Kog i3 BUKOpUCTaHHAM onepaTtopa continue

e Omeparop break smificHIOe TmepepwBaHHA Ta BUXiJ i3 MUKy
HaBiTh Yy TOMY BHUOAAKY, KOJU BCi iTepaillii 1me He BUKOHAaHI.
Ileft omepaTop yKe BUKOPHCTOBYBABCA B PO3TVIAHYTHX PaHi-
e IMpUKJagax.

Ha puc. 14 300pakeHuii 1mie oguH IIPHUKJIAL IPOrpaMi 3 BHUKO-
pucranasam omeparopa break. ¥V mpoMy IpuKJIami BUKOPUCTOBYETHCSA
HeCKiHUeHHUH IUKJ YBeJeHHs 4Yrces Ta Oo0UMCJeHHs ix cymu. Aje
IIUKJI IIePePUBAEThCS, AKINO Oy/e YBEIEeHO CJIOBO «KiHeIlb».

==20 # DOYATHOEZ CyMa
while True : # HecrRimYeHHMA UMENR
a = input ("yeEecTH uUMcno ")

#§ EXKmO BEEOSHO CHOBO HiHEeN:
# DepEepMEAHHA HECKIHUSHHOTO LWMELY

a = int (a) # NepeTEOpDEHHA DAOEY ¥V 4YMCIO
3

oBUMCIeHHA CYyMM YHCEe
print ("cymMa wmcen = ", =)
input ()

Puc. 14. Kog 3 BUKOpPYCTaHHAM onepaTtopa continue
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IMuknaiuni aaropuTMu, pO3TIAHYTI paHiire, He MiCcTATH y cobi
IHMIUX UKJIIB, TOMY 1X Ha3WBAIOTh MPOCTUMH IIMKJIAMH.
BraageHi mukam — Ie Taki IUKJIMA, IO MICTATHCA B iHIIOMY

ITUKJII.
IMukna, mo BXOAWUTH OO CKJIALYy IHIIOTO IMKJY, HasWBAIOTh
BHYTPIIIHIM, a [MUKJ, AKUHA MiCTUTH IHINMWUH ITUKJ, — 30BHINIHIM.

Ha pwc. 15 HaBemeHO NTpUKJIAL OJOK-CXeMU AaJTOPUTMY 3i
BKJIAJIEHUM IIUKJIOM, YV IKOMY 00UMCIIOThCA Mol 30 mMpAMOKYT-

HUKIB, CTOPOHU SAKUX HAOyBaIOTh TaKUX 3HAUEHb:

a=3,4567
b=2468 10 12

Kox mporpamm, 1o peaJjiisye el ajJroputTm, 300pakeHo Ha

puc. 16.
for a in range (3, &, 1) # SoEHim=EIiM UMER
for b in range (2, 13, 2) # BHYTpimeEilM Ml
s = a*b # obfumcnexss nmomi
print ("s= ", =)
input ()

Puc. 16. Kop o6uncneHHa nnow NpAMOKYTHUKIB

@ 3anuTaHHA ANA nepeBipkuM 3HaHb

‘

-_—

5

%

AKi iCHYI0Tb BMAM UMKAIYHUX anropuTmis?

MNoAcHiITb Ha npuknagi
i Tina unkny.

[na yoro npusHaueHun onepatop break?

AKi UMK Ha3MBalOTb BKNageHMn?

Hakpecnitb rpadiuHy cxemy LMKy 3 MapameTpoM.
AKy CTpyKTypy mae onepatop uukny for?

CYTHICTb napameTpy

Po3pobiTb Kof obuncneHHA cymu gna umcen 2,
7, 21,9, 33, 13.

Po3pob6iTb Ko, AKMI 0BUMCIIOE CYMy HeMapHUX
umcen, wo 6inbwi 7, ane meHuwi 25.

Po3po6iTb KoA OGUMCNEHHA CyMWU 4YmMcen HaTy- a

panbHOro pAgy, MakCMMarbHe 3HAYeHHA AKOro
He repesuLyE 7.

MNepwuri uneH reoMeTpuyHOI nporpecii gopis-
HI0E 6, a Ti 3HaMmeHHUK — 0.5. Po3pobitb kopf
00UNCNIeHHs1 3HauyeHb ufieHiB nporpecii, Ginb-
wux 0.6, i BM3HAYEeHHA HoOMepa OCTaHHbOro
yfieHa nporpecii, Wo MifCyMOBYETbCA.

JaHo Ky6, cTopoHu AKoro HabyBaloTb N'ATb 3Ha-
yeHb 3; 4.5; 6; 7.5; 9. Po3pob6iTb Kof BU3HAUYEHHSA

06'EMY KOXHOTMO 3 HUX.

6 [aHO pIBHOCTOPOHHIN TPUKYTHUK 3i
aHOFO b. Po3pobiTb nporpamy BU3HAYEHHA, uu

Puc. 15. TpadiuHa cxema anroputmy
3i BKNafleHUM LKIIOM

AKy CTpPYyKTYypy Ma€ onepaTtop LUKy 3 nepeay-
MOBO}0O?

HasegiTb npuknag BKNageHOro uukny.

Ak y moBi Python moxHa peanisyBaT UUKN
3 NicnAymoBoIo?
MoAcHiTb Ha npuKknagi
continue.

CYTHICTb onepaTtopa

3aBAaHHA ANA CaMOCTIMHONro BMKOHAHHSA

cTopo-

MOHa B TPUKYTHUK YyNnCaTh KONO 3 pa,u,lycorvl r.

7 Papiyc nepwoi Kyni JopiBHIOE 2 cM, a pagi-

YC KOXHOI HacTynHoi 36inblwyeTtbca Ha 0.5 cm.
Po3pobitb Koa AnAa BU3HAYeHHA OGOKOBUX MO-
BEPXOHb MepLUnX LWeCTN Kyrb.

8 Bigomo pesynbTaTy MnaBaHHA BiNbHUM CTUIEM Ha

AncTaHUii 50 M M'ATK YYHIB KOXKHOrO 3 Tpbox 10-x
Knacie wkonu. Po3pobiTb Kof, 3a AONMOMOro AKO-
ro BM3HAYAETbCA CepefHil Yac 3anavBy YYHAMMU
KOXHOrO Kracy.

9 Y 6aHK noknageHo S rpH nig n % piyHmx. Po3pobitb

Kof, 3a [OMOMOrol SIKOrO BW3HAYAETHbCA KiNbKICTb
POKiB, Yepes fAKi cyma BKnagy 6yae He meHwwe N rpH.
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4. BbyaoBaHi TUNM AaHMX Ta IX ONnpaLrOBaHHA

Y MoBi mporpamysaHHa Python Y Oyab-akiii MoBi mporpaMyBaHHS HaHi IOAiJIAIOTL Ha OBi
NiHiAHI 1 TabanuHi - CTPYKTypH OCHOBHI T'pyIIu: HPOCTi (CKAJAPHI) Ta CTPYKTYPOBaHi.
B6YAOBaHi B Camy MOBY, IO CyT- CTpyKTypoBaHi gaHi mnomindaoTh, Ha JiHifimi, Tabauuni

Ta iepapxiusi.

Y JaiHilHill cmpyxkmypi agpeca ejieMeHTa JaHUX OJHO3HAYHO
BUBHAYAETHCA 1Oro HOMepoM (iHgeKcoMm) y 1iei cTpyKTypi. JliHiii-
HUMU CTPYKTYpPaMM € PANKOBI TUIIM JaHUX i BCi THUOM TOCJIiOB-
HOCTET.

Y mabauunux cmpykmypax anpeca ejieMeHTa OAaHUX BU-
3HAYaEThCcA KinbKoMa iHgexkcamu. Hanmpukian, y ABOBUMIpHUX
MacuBaxX HMOro ajgpeca BUBHAYAETHCSA HOMEPOM DAJKA I HOMEPOM
CTOBIIIA.

B iepapxiunux cmpyxkmypax azmpeca KOMKHOTO eJeMeHTa BU-
3HAYAETHCSA MAapIIPYTOM AOCTYIY BiJl BEPINUHU CTPYKTYpPHU OO Ja-
HOTO eJIEMEHTA.

Hani posrisHEMO Ti CTPYKTYpHM NaHUX, AKi mepembaveHi Ha-
BUaJIbHOIO mporpamoio aias 10 KJacy, perita BuBuaoThesa B 11 KJaci.

4.1. CNUCKH, CTEKMU, Yeprum

TEBO MONErLye Ta CNpPOLLyE KO-
prcTyBady po6oTy 3 HUMM.

Bu HeodHopaszoso sukopucmosysasiu 8 NOBCAKOEHHOMY Xummi
: mepmiH «cnucok». Cnpobyuime Oamu UoMy o03Ha4YyeHHA. Yu
00800UJTOCA BUKOPUCMOBYBAMU Li020 8 MO8I NPOPAMYBAHHS, AKY
8U 8UBYANU paHiwe?

4.1.1. CTpyKTypa cnuckiB i onepauii Hag HUMH

CnuncoK y moBi nporpamyBaHHA Python — ue nesHa
CYKYMHiCTb O6'eKTiB OyAb-AKOro TUMy B KBaApaTHUX AYX-
Kax, AKi BiJOKpPeMNioTbCA OAVH Bi4 OQHOro KOMOIO.

Y mpurgani 1 o6’ekTaMu COUCKY € UNCJIA, PAOKU Ta CIHCOK.
Y comckax MoOMKHa 3MiHIOBATH 3HAUEeHHS MOT0 eJIeMeHTiB,
Mpuknag 1. 361JIBIJ_IyBaTI/I. Ta 3MeH]J_IyBa’{‘I/I .KiJIBKiCTB eJIemeHTilj, 3nificHIOBAaTU
[5, "bavin", "w", 21, [1, 2, 3. MOIIYK IOTPIOHUX eJeMeHTiB i BIOPAAKOBYBATH HOTO eJeMeHTH.
OT:Ke, CIUCOK € 00’€KTOM, IO 3MiHIOEThCA. CaMi COIMCKU MOKYThb

OyTU BKJIAJEHI B iHIII TUM 00’€KTiB.

CnNnCoK € OAHUM 3 OCHOBHUX TUMIB OaHUX, AKUN BUKOpPU-

Cnuckn peskoto Mipoio  Haragy- cToBYETbCA B MOBi Python uvacTiwe 3a iHuwi.

0Tb MacvBY, ane B MacmBax 3Ha-

YEHHA eNeMeHTIB MOXYTb GyTw Ha ocHOBI cnouckiB y nporpaM% MO.?KHa CTBOPIOB&TI/I
nnwwe ogHoro Tuny. Mosa Python Ta OIPAIlbOBYBATU CTPYKTYPU OAHUX LOBLIBHOL CKJIAJHOCTI.

Ma€ 3HauyHy KinbKicTb onepawin,
byHKUIM | MmeTogiB onpaLtoBaHHA
CMNUCKIB.

HaJji posrissHeMO JIvIlle OCHOBHI omepariii, AKUMU €, HAIPU-
KJIaJ[, 3BeEpHEHHS J0 eJIeMeHTa 3a HOoro iHJeKcoM, OTPMMAaHHA 3pi-
3y, KOHKaTeHaIlisA, IOBTOPEHHSA, IepPeBipKa Ha BXOAKEHHA U iH.



Cnucku MOKYThb OyTH 00HOBUMIpHUMU i 6azamosumip-
HUMU.

Posraanemo crouaTky omHOMipHi cumcku. Ilosuilia ese-
MEHTa y CHOHNCKY B3aJaeThCAd iHIEKCOM, AKUHA ITOUMHAETHCS
3 HYyJd.

CoucKky MOKHA CTBOPIOBATH IIPOCTHUM IIepepaxyBaHHIM
eJIeMeHTiB CIIUCKY B KBaJpaTHUX AY:KKax (DpurJaan 2).
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Mpuknapg 2.

>>>al_1 = ["pann’, 21, 13, "5"]
>>>al 1
['pann’, 21, 13, '5']

Posrasimemo omepairii, AKi MoKHA BUKOHYBaTH HaJ CIMCKAMM’, Ha IPUKJIAIaX. &

11106 3BepHyTHCA IO ejieMeH-
Ta CIKUCKY, HeOOXiJHO y KBa-
IPaTHUX OY:KKaX 3a3HAUUTU
iHgeKc ejleMeHTa

>>>a_ 1 = [7, 20, "Muwa"]
>>>a 1 [2]
'Muwa’

# BMBEiE€HHA OpYyroro enemeHTa

3HaUeHHsS eJIEMEeHTIiB CIIUCKY
MOKHAa 3MiHIOBATH IILISIXOM
IIPUCBOIOBAHHSA IM HOBUX
3HAUEHb

>>>b 1 =121, 11, 17, 24]
>>>b 1 [2] =15

>>>b 1

[21, 11, 15, 24]

# 3MiHa 3HaueHHA OpPYroro efiemMmeHTa
# BMBEl€HHA CMUCKY

EjleMeHTU CIIMCKy MOKHA
IIPUCBOITY JeKiJIbKOM 3MiH-
HUM

SIKII0 eeMeHTiB CHUCKY
0iJIbIlle KiJIbKOCTI 3MiHHUX,
3aliBi eJleMeHTU MOJYKHa TIPU-
CBOITM OIHIN 3MiHHIiN, ITOMI-
YeHIiH 3ipOUKOI0

>>>x1, X2, X3 = [3, 7, 5]

>>>x1, X2, X3
(3,7, 5)

>>>x1, *x2, x3 = [1, 3, 7, 5]

>>>x1, X2, X3
(1, I3, 71, 5)

# enemeHTN CNUCKY MPUCBOIOKTbCA
# 3 3MiHHUM
# BMBeEHHA 3HaueHb 3MiHHMX

# 3MiHHIN X2 NPUCBOIOIOTbCA ABA
# 3HaueHHAa: 3 i 7
# BMBEJEHHA 3HAueHb 3MiHHUX

Omepatlis 3pisy (BumiseHHs
eJIeMeHTiB) Mae (opMmar:
<iM'A cnncky> [moyaTtok: Ki-

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

# BUAiNeHHs enemeHTiB 3 1-ro go 3-ro
# BKJIIOYHO

Heub: Kpok]. ¥Yci mapamerpu [2, 3, 4]
€ HeoOOB’SI3KOBUMU
Coucky MOKHA 00’eIHyBaTU >>>al = [1, 2, 3, 4]
>>>a2 =[5, 6, 7]
>>>al + a2 # o0'egHaHHA CrnckiB

(1,2 3,4,5,6,7]

4.1.2. ®yHKUii I MeTOAM onpayioBaHHS CMIUCKIB

PosriiaremMo ocHOBHi (pyHKIIii ompanoBaHHA CIHUCKIB Ha IIpPUKJIagaX. n

IlepeTBOPUTH PAJOK y CIKCOK
MOXKHa 3a JOIIOMOI'OI (PyHK-
il list ()

>>>list ("npouecop”)

['n', 'p, ‘o', 'W), ‘e, 'c, "o, 'p

\
# NepeTBOpEHHA pAdKa Yy CNMUCOK

Orpumary KiJbKicTh ejleMeH-
TiB y CIMCKY MOKHa 3a JOIO-
moror QyHKII len ()

>>>a = [1,4, 6,8]
>>>len (a)
4

# [OBXWMHA CMUCKY




48 Po3ain 1

L

OTpumMaTy CIMCOK i3 BUIIAM-
KOBMMU YKCJIAMU 3 iHIIIOTO
CONCKY MO’KHAa 3a JIOIIOMOI'OO
dyuxkIii sample (mocaimos-
HICTBb, KiJILKICTH eJIeMEeHTiB)
3 MoAyJisa random

>>>import random

>>>random.sample (range

(51), 6)
[48, 11, 46, 3, 21, 0]

# imnopTyBaHHA moaynAa random
# WIiCTb BUMAAKOBUX YNCEN
# y pianasoHi 0-51

IlepeTBOopuTH CIIMICOK Y Psi-
IOK MOKHAa PisHMMM 3aco0a-
mu. Hainpocrtimuii 3 HUX —
BUKOPUCTAaHHS (PYHKIII Str

>>>al = ["file1", 25, "file2", 21]

>>>str (al)

"['file1’, 25, 'file2', 211"

# cnucok
# nepeTBOPEHHA CNUCKY B PAJOK

MaxkcumaabHe Ta MiHiMaJabHe
3HAUEHHS B CIMCKY MOKHA

3HAUTU 3a AOIOMOTOIO Bimmo-
BigHO (pyHKIiIT max () i min ()

>>>al = [44, 20, 3, 17, 25, 16]

>>>max (al), min (al)

(44, 3)

# BMBEJEHHA MAKCMMASIbHOro
# Ta MiHIManNbHOro enemeHTIB

I oTpUMAaHHSA BUNAIKOBO-
TO eJIeMeHTa i3 CIUCKY CJIiJ
iMmopTyBaTu MOAYJb random
i cropucrarucsa (PyHKITi€IO0

choice (mocaigoBHicTh) abo

(dyuxkiriero sample (mmocJrigos-
HiCTh, KiJIBKICTh €JIeMeHTiB)

>>>import random

>>>random.choice (["a”, "ab”,

IICII, ”ca”, Ilfll])
labl

# imnopTyBaHHA mopyns random
# BMBefEHHA BMMAaLKOBOro efieMeHTa

PosrisgHemMo OCHOBHI MeTOAHM ONMPAIIOBAHHS CIMCKIB Ha IIPUKJAIaX. &

Meton append (06’ekt) —
Iomae oguH OO’EKT y KiHeIllhb
CIIHCKY

>>>al = [1, "as", 2]
>>>al.append ("bmv”)

>>>al
[1, 'as', 2, 'bmv’]

# cnncok

# JopaBaHHA enemeHTa bmy
# y KiHeub cnuncky

# BMBeleHHA CrUCKY

Meton extend (“mociaizos-
HicTB') — JOmae ejeMeH-
THU IIOCJIiJOBHOCTL B KiHeIhb
CIINICKY

>>>al = [1, 2, "web"]
>>>al.extend ("file, 7")
>>>al

1, 2, 'web', 'f, 'i', 'I',
'e', 'I'I ! 'I '7I]

# cnucok
# [OLaBaHHA efleMeHTIB Yy CrMCoK
# BMBEEHHA CrUCKY

Mertoq insert (immekc,
00’€KT) — BCTABJISIE ONUH
00’eKT y BKa3aHy IO3UIIiI0
CIIHCKY

>>>al = [3, "vin", 5]
>>>al.insert (1, "file")

>>>al
[3, 'file', 'vin', 5]

# cnncok

# popasaHHA y 1 mo3uuilo cnncky
# enemeHTa

# BUBELEHHA CNNCKY

Meton pop (iHmexc) — Buza-
JIsIe eJIEMEHT 31 CITMCKY 3a BKa-
3aHUM iHIEKCOM.

Bupganmutu enemeHT 3i cOHCKY
MOJKHA TaKOXK 3a JOIIOMOTOI0
omeparopa del [iHaeKc]

>>>pb1 = [7, "com", 5]
>>>bl.pop (2)

5
>>> bl
[7, 'com']

# cnncok
# BMBe[EHHA BUAANEHOro efleMeHTa

# BUBELEHHA CNWNCKY NiciA BUAANEHHA
# enemeHTta
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Meton remove (3HAYEHHS) —
BUJAJIAE i3 CIHMCKY IIePIIUii
eJIEMEeHT, AKWUH MICTUTh BKAa-
3aHe 3HAYEHHS

>>>al = [3, 5, "lad", 7, "lad"]
>>>al.remove ("lad"); al # BupaneHHs enementa lad i3 gpyroi
# nosnuii

[3, 5, 7, 'lad']

Mertopn clear () — BupaJise
31 CIIMCKY BCi eJleMeHTH

>>>b1 =[5, 11, 8, 7, 20]
>>>bl.clear (); bl
i

Mertopn index (3Hauenus [' mo-
gyaTok ['KiHmens]]) — moBepTae
iHZEeKC ejleMeHTa, AKUI Mae
BKazaHe 3HAUYEHHsA. 3a 3aMOB-
YyBaHHAM MapaMeTpPiB IO-
YATOK i KiHeIb IIOIITYyK eJie-
MeHTy OyJe BUKOHYBATHUCS Bif
HOYATKY M0 KiHI[SI COUCKY

>>>b1 = [10, 7, 55, 16, 8, 20]
>>>bl.index (16) # BUBELEHHA IHOEKCY efleMeHTa
# 3i 3HaUeHHAMm 16

3

Metox count (3HAYeHHA) —
BUKOPUCTOBYETHCA JIA BU3HA-
YeHHA KiJIbKOCTi eJleMeHTiB 3i
BKa3aHUM 3HAUYEHHSIM.

SKIo eneMeHT BimcyTHIiN

YV CIIMCKY, IIOBEPTAETHCSA 3HA-
yenna 0

>>>cl =1[7,13, 14, 7, 7, 5]
>>>cl.count (7) # BMBEJEHHA KiNbKOCTi eNneMeHTIB
# 3i 3HAaUeHHAm 7

3

CopTyBaHHs €JIEMEHTiB CIIIC-
Ky peaJsi3yeThbcsa 3a IOIIOMO-
roro meroxy sort (), AKuii mae
TaKy 3arajbHy CTPYKTYPY:
sort ([key = None][,reverse =
False]). Ax Gaummo, mapa-
MeTpu € HeoOOB’A3KOBUMMU.

3a 3aMOBUYBaHHIM COPTY-
BaHHA BUKOHYETHCSA 3a 3pOC-
TaHHAM 3HaUYeHb €JIEMEHTIB 3
ypaxyBaHHAM perictpa. s
COPTYBAHHS 34 3MEHIIEHHSIM
CJiJ yKasaTu APYTHUil Imapa-
MeTp TakuM: reverse = True:
Bigsuauumo, o meroxn sort ()
IIePeTBOPIOE CTAPUil CIIMCOK

Y HOBUN

>>>al = [17, 100, 20, 3, 8,
16, 25]
>>>al.sort (reverse = True)

# cnncok

# COpPTyBaHHA B MOPAAKY 3MEHLUEHHA
# 3HaueHb
>>> al # BUBELEHHA BMOPALKOBAHOIO CMMCKY

[100, 25, 20, 17, 16, 8, 3]

Metop sorted (mocurimos-
Hicth ['key=None]['reverse =
False]) — npusHauenuit ais
COPTYBAHHS CIHCKY i 30epe-
JKEHHSI CTaporo

>>>b1 = [39, 16, 21, 7, 23, 15] # MOYATKOBUI CMNCOK
>>>sorted (b1) # noBepHeHHA BMOPAAKOBAHOIO CMNCKY
[7, 15, 16, 21, 23, 39]
>>>bl
[39, 16, 21, 7, 23, 15]

# NOBEPHEHHA MOYATKOBOro CrnCKY
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4.1.3. Ctekivepra

Po6ota 3i cTtekom y nporpamy-
BaHHi [JeAKO Mipol Haragye
pobOTy 3i CTOCOM KHIVXKOK: Ha
nepwy KHWXKY KnageTbca Apy-
ra, Ha gpyry — TpeTa, Ha Tpe-
TIO — yYeTBepTa i Tak gani. Lo6
y3ATU nepuy KHWKKY, noknage-
HY B CTOC, HEOOXiIHO 3HATMK Cro-
yaTKy u4eTBepTy, MOTIM TpeTio,
Jani gpyry i, HapewTi, nepLuy.

%,

Y wmoBi Python nporpamHo
CTeK peanisyeTbCA B OCHOBHO-
My Ha OCHOBI CMUCKY.

%,

Peanizauia cteky Ha OCHOBI
MacuBy NpocTilwe i NoTpibHUN
MEHWMIA 0b6cAr nam'ATi, ane
HeoOXigHO 3a3ganerigb 3Ha-
TV po3mip macusy. Peanizauin
CTeKy Ha OCHOBI CMVCKY Hagin-
Hiwa, ane noTtpebye 6inblOro
obcary nam'ari.

@ Crek — Ue BuAiNeHa o6nacTb onepaTMBHOI Nam'ATi.

Crerk mparioe B nopaaky LIFO (Last In, First Out), To6TO
OCTaHHIiN AomaHM y cTeK parMeHT maMm’sTi Oyae HepIuM y 4ep-
3i Ha Buxipm 3i crexa. KosXHoro pasy, Koaum (PYHKI[isI OT'OJIOLIYE
HOBY 3MiHHY, BOHA OOJA€ThCA B CTEK. A KOJU I 3MiHHA CTae
HeaKTyaJIbHOIO (HAIIPUKJIaL, KOJIU (PYHKI[iA IPUIUHAE POOOTY),
BOHA aBTOMATHYHO BHUIAJAETHCS 31 cTeKa i obsacTh mam’saTi crae
JOCTYITHOIO IJA IHINIUX CTEKOBUX 3MiHHUX.

CTeK 4acTO BUKOPHCTOBYETHCA [JIsI OpraHisallii BUKJIUKY IIia-
mporpaM i IIOBEpHEHHA B OCHOBHY mporpamy. I[J1sd TOUKU OCHO-
BHOI IIporpamu, 3 AKOI 3MiMCHIOETHCA 3BEPHEHHS [I0 IIiAITPOrpamu,
Y CTeKy 3alaM ATOBETHCS aJpeca OCHOBHOI IIPOrpaMu, M0 SKOI CJif
TIOBEPHYTUCS ITiCJs 3aBEPINEeHHA IIiAIPOrpaMM.

ITlig wac KOKHOTO 3BepHEHHA OO0 IIiANporpaMu B CTeK I0-
IaloThCs HOBI aapecu moBepHeHHs. Ilicaiss KOMKHOTO 3aBepIIeHHS
migmporpaMu 3i CTeKy 3HiMaeTbCA aJpeca MOBEPHEHHSA B OCHOBHY
mporpamy. BpaxoByiouu Te, II0 3BePHEHHSA [0 HigmporpaM BUKO-
HYETbCS IOCUTh YacTo, CTEK 3Ae0iJbIIIoro peasidyeTbcs Ha ala-
paTHOMYy piBHi, a He TPOrpPaMHOMY.

IIporpamHO cTek peaJrisyeThCsi Ha OCHOBi CIIMICKY a00 MacHBY.
SKIO0 BUKOPUCTOBYETHCA MAacHB, TO TMOTPIOHO BUBHAUATU HOTO PO3-
Mip, KOMIpKH SKOr0 BMKOPUCTOBYIOTHCS 3a HeoOximuicTio. Hempa-
BUJIbHE BU3HAUEHHS PO3Mipy MacUBY MOXKe IIPU3BECTU J0 MOMUJIOK
y pobori mporpamu a6o 10 Hee()eKTUBHOTO BUKOPUCTAHHS IIaM SATi.

IJ1s1 CIICKY [IJIA KOXKHOI'O eJleMeHTa BiJBOAUTHCS OJIOK maM sATi,
00cAT SIKOT0 TIOBUHEH OyTH JOCTATHIN A 30epeskeHHA SHAUeHHS eJie-
MEHTa Ta TOCUJIAHHSA Ha IIONEpPeHIN 1 HACTYmHWHA eJIeMEHTHU CTEKY.

Iia poboTu 3i CTEKOM 3acCTOCOBYIOTHCA TaKi BU3HAUEHi AJIA
CIIMCKiB METOII:

e metop append () — 1S JomaBaHHS HOBOT'O €JI€MEHTA B CTEK;
e merton pop () — g BUOIpDKM ejleMeHTa i3 BEPIIWHU CTEKY
(BepIIIMHOIO CTeKYy HA3WBAIOTh OCTAHHIN YBENEeHUU eJIEMEHT).

>>> stack = [2, 5, 7]  # CTBOPEHHA CMUCKY

>>> stack.append (12) # gopaBaHHA y BeplUMHY CTeky umcna 12
>>> stack # BUKNUK CTEKY

[2, 5,7 12] # 3HAUEHHA efleMeHTIB CTeKy

>>> stack.pop () # BUOip enemeHTa i3 BEPLUMHU CTEKY

12 # BUOANeHUN enemeHT

>>> stack # BUKNUK CTEKY

[2, 5, 7] # 3HAUEHHA eNeMeHTIB CTeKy

>>> stack.pop () # BUOip enemeHTa i3 BEPLUMHU CTEKY

7 # BUOANEeHNN enemeHT

Mpuknapg 3.



Yepra B nporpamyBaHHi — Le CTPyKTypa QHaHux, Lo
npaye 3a NPUHLUMNOM «MNepLnn MpUMLOB — nepLnmn
niwos». [i MOXHa MOPIBHATY, HaNPUKNag, i3 Yepro y 3a-
Ni3HUYHY Kacy: NepLInii KNieEHT 6ina Kacu obcnyroByeTbCA
nepwnm. EnemeHT, Wo OofaeTbCcA OO Yepru, ONUHAETHCA
B 1T KiHUi, a enemeHT, AKNAN BUOANAETbCA i3 yepru, 3Ha-
XOANUTbCA B TI NOYaTKy.

®

YV wmoBi Python gsia poboTu 3 Uepror BUKOPUCTOBYIOTHCS

cuucku (Ipurjgan 4).

4.1.4. baraToOBMMIpPHi CIIUCKM

Y 6GararoBuMipHHX (200 BKJAaJeHHX) CIIMCKaX KOKHA TpymHa
eJIEMEeHTiB CIHCKY OepeThbCcs y KBaJpaTHi OYKKIU.

Hampukisiana, IBOBUMIpHUM COMCOK MOYKHA CTBOPUTHU TaK:

>>>al = [[1, 2, 3], [4, "dann", "s"], [5, 6, 71]

AJle 1J1a HAOYHOCTI Kpallle 3alHCyBaTH TaK:

>>>al = |
[1, 2, 3],
[4, "dann", "s"],
[5, 6, 71]
>>>al

[, 2, 3], [4, ‘bain’, 's'], [5, 6, 71]

Ha 3BepHEHHA A0 ejleMeHTa 0araTOBUMIPHOTO CHUCKY CJIi
y KBaJpaTHUX OYKKaxX yKasaTum Bci poro impgexcu. Hampukian,
3BEPHYTHUCSA A0 TEpINOoro ejieMeHTa IIepInol IPynIu JABOBUMipPHOTO
CHUCKY MOKHa Tak:

>>>al [1][1]

'‘¢bann’

3BepTaTucs [0 BCix ab0 UYaCTUHU eJEeMEHTIiB CIMCKY MOKHAa
3a gomomoror omeparopiB mukJay for i while, a Takox QPyHKIiI
range (), AKa posraamaiaca pamime. Hampukianm, 3a JOIOMOIOIO
omeparopa HMUKJIY for o HMX MOXKHA 3BEPHYTHUCA TaK:

>>>b1 = ["dann", 5, 25, "u"]

>>>for i in b1: print (i, end="")

dain, 5, 25, uy

# HaTUCHYTK Enter agiui

¥ reHepaTopax COHWCKY pa3oM 3 OllepaTopaMu IIUKJY MOYKYThb
BUKOPUCTOBYBATUCA YMOBHI ¥ iHIII omeparTopwu, IO J03BOJISIE BU-
KOHYBaTHU CKJIAMHI IIEPEeTBOPEHHS CIMCKiB. SIKITO BuUpas posmi-
MIyeThCA BCEpPeAMHiI He KBaApPaTHUX, a KPYINIUX OYIKOK, TO Oyne
IOBEpPTATHCS He CIIMCOK, a 3HAUeHHs IIeBHOTO Bupasy. Taki KoH-
cTpykiil y mosi Python masuBaioTh BupasaMmu-reHeparopamu. Bu-

KOHAEMO, HANIPUKJIAM, IIiICYMOBYBAaHHS HapHUX YHCEJ:
>>>al = [6, 5, 2, 1, 8]
>>>sum ((i for i in al if %2 ==0))
16 # cyma HynbOBOrO, APYroro i YeTBEPTOroO eNIEMEHTIB
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Mpuknap 4.

>>> zherg = ["Kons", "OneHa", "Mipa"]

>>> zherg.append ("Cawko")
>>> zherg.append ("Ni3a")
>>> zherg

['Konga', 'Onena), Niga', 'Cawko’, Jliza'l

>>>zherg.pop (0)

'Kons'

>>> zherg

['Onena’, Niga', 'Cawko’, Niza'l

=

3a gonomoroto onepaTopis Uu-
KNy MOXHa He TiflbKMn OTpUMa-
T 3HAUYEHHA OO eNIEMEHTIB,

a 1 3MIHUTM 3HAYEHHA KOXKHOTO
3 HUX ab0 OKPEMMX eNleMEeHTIB.
Taki gii MOXHa BMKOHYBaTUn pi3-
HVYMW Cnocobamu, y Tomy YnChi
3a [IONMOMOrOK TakK 3BaHVX FreHe-
patopiB cnucky. [1nqa ix peaniza-
Ui onepatop UMKy pPO3MiLLy€ETb-
CA BCepeauHi Crncky:

>>> al = [2, 3, 8, 5]

>>> al = [i*3 for i in al]

>>> print (al)

Y ubomy ¢parmMeHTi Kogy Kox-
HUI €NeMEHT CMUCKY MHOMXUTbCA

Ha 3. Y pesynbraTi OTPUMAEMO
3HaYEHHA CMUCKY:

[6, 9, 24, 15]
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4.1.5. NMpuknagu nporpam onpayuroBaHHS CMUCKIB

Mpuknapg 5.

¥ coucky [27, 3, 12, 22, 37, 8] sHaliTu MaKCUMaJbHUIN €JIeMEHT, BUJIYUUTHU €JIeMeHT Ha APYTii 1o-
3UIliil, YIOPAAKYBATHU HOBUI CIUCOK y TMOPAAKY 30iJbIIEHHS 3HAUEHb HOT0 eJIeMeHTIiB 3i 30epeskeHHAM
MIOMEPEIHBOr0 CIIMCKY, BCTABUTU B HHOTO HA UYETBEPTY IMO3UIIII0 YUCIO D, HMOTIM 3aMiHUTH 3HAUEHHS
mepIroro exemMeHTa Ha umcyo 10.

IIporpamy, 110 peaJjisye e 3aBmaHHs, 300paskeHo Ha puc. 1.

Puc. 1. Nporpama onpautoBaHHA CANCKY

PesynbpraT BUKOHAHHA TPOrpaMU € TAKWUM:

Mpuknapg 6.

Mamo mBa cuucku: [ Python pospo6us”, "1991"] i ["T'sumo Baun"]. PospobuTtu mporpamy, 3a HOIO-
MOT'0I0 AKOI OoTpuMyeThcsaA pAnok: Moy Python pospo6us y 1991 pomi I'Bumo Bam Poccym. Omun is
BapiaHTiB mporpamu, I[0 peaJisye Iie 3aBIaHH:S, 300pasKeHo Ha puc. 2.

Puic. 2. Mporpama 06'egHaHHA CNKCKIB | NePETBOPEHHS CMUCKY B PAAOK

Husxue HaBeneHO pe3yabTaT BUKOHAHHSA IPOTPAMU.



Mpuknapg 7.

@ 3anuTaHHA ANA nepeBipKUM 3HaHb

a1 hWN =
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¥ mocaimosuocrti [4, 6, 13, 9, 5, 16, 11] 3naiiTu uwucaa, 6iapiai 6, 36iabmuTH iX yaBiui, Bu-
BECTH Ha eKpaH i o0umcauTu ixXx cymy. BapiaHT mporpamu, 1o peajisye Iie 3aBIaHHS, 300paskeHO
Ha pwuc. 3.

Puic. 3. Mporpama 36inblueHHs Ta 06UNCNIEHHS CyMU Ymncen, Binbrx 6

PesyjleaT BHKOHaAHHA IIporpamm TaKUIA:

Lo Ha3mBaloTb cnuckom?

fIK CTBOPIOETLCA CMUCOK?

fIK MOXHa 3aMiHUTU 3HAYEHHA efleMeHTa CrncKy?
AK 30iNCcHI0ETbCA 06'€AHaHHA CrUCKiB?

Ina yoro npusHauyeHa ¢yHKuia list ()?

K MOXXHa OTpUMAaTW BUMAZKOBI €NIeEMEHTU 3 iH-
LIOro CrnCKy?

AK NepeTBOPIOETLCA CMUCOK Y PAJOK?
[na yoro npusHayeHun metog append ()?
MoAcHuTK cyTHiCTb MeTopy insert ().
[na yoro npu3sHauyeHun metog remove ()?

AIK BMKOHYETbCA COPTYBAHHA E/IEMEHTIB
CNuncky?

3aBAaHHA A1 CaAMOCTIMHOro BMKOHAHHSA

1

3
%

HaHo cnucok [13, 19, 11, 7, 18]. Bunyute ene-
MEHT Ha MepLin no3uuii i Nicna Uboro 3HanTn
MaKCUMasnbHUN €JIEMEHT.

HaHo cnncok mict YkpaiHm ["XepcoH", "Ku-
Tommp", "Yxropopg' "Xapkis"]l. YctaBTe micTO
JlyubKk Ha apyry nosuuito i nicna uboro Bigcop-
TyWTe CMUCOK.

HdaHo cnimcok [9, 2, 5, 6]. 3aMiHiTb uMCno Ha
nepwin no3uuii usncnom 12. Bigcoptymnte HOBUN
CMNNCOK i3 36eperkeHHsAM CTaporo.

4 [HaHo cnucok ["B. Mywkos",

BUYeHMI YKpaiHn'"].
BHeciTb y HbOro 3miHu, wWob oTpumaTV TaKui
cnncok ["B. MmywkoB — Benuknin', "BUEHUN
YKkpaiHun"]. [epeTBopiTb CNNCOK Ha PAJOK.

JaHo pBa cnmcku: ['Mosa", "Pascal'] i ['— wue

MoBa'", "npoueaypHoro nporpamysaHHsa"]. O6'egHaii-
Te CMUCKU B OAWH i NEPETBOPITb MOr0 Ha PALOK.

6 [HaHo cnucok [5, 7, 8, 12, 4]. O6uncnnutn cymy
.enervleHTiB, 3HayeHHA AKux BinbLui 5.
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4.2. Koptexi, Aiana30HU, MHOXXUHM

‘ Bu exe 3Hatomi 3 Oeakumu cmpykmypamu OdHUX, 30Kpema i3
- cnuckamu. AKi, Ha eawly OyMKY, wje CmpyKmypu OdHUX OOUi/IbHO
niompumyeamu Cy4acHUM MOBAM NPOPAaMy8aHHSA?

4.2.1. Koptexi

KopTex — Le CyKymnHiCTb He3MiHHUX 00'eKTiB Oyab-AKOro
TMNY B KPYruX Ay*Kax (@bo 6e3 Hux), AKi BigoKpemso-
I0TbCA OAMH Biff OOHOrO KOMOIO.

Kopre:xi cxomi Ha choumcku, aJje BiApisHAIOTBCA Big HUX
TUM, IO KOPTEXKi € He3SMiHHMMH! IOCJiJZOBHOCTAMHU i 3aMicThb

@ KBagpaTHUX AYMHOK 3aCTOCOBYIOTBHCA 3BUUYAMHI AYXKKHU.
Haitnopocrimuii croci6 CTBOpeHHsS KOPTEXKY — IepeiueHHsa

3BepHeMO 0co6nuBy yBa- MOro eJIeMeHTiB uepe3 KOMY B KPYINIUX AYy:KKax abo 060e3 HHUX

ry Ha Apyrvuil psaok npu- (mpuxsaz 8):

Knagy 8, a came Ha Komy. &

QakTnyHo KopTex dopmye Mpuknapg 8.

KOMa, a He Kpyri AyXKu. 5

AKWO B APYromy i TpeTbo- >>>al = () # nyctnin KopTex

My pAakax He 6yno 6 Komu, >>>a2 = ("ab, ") # KopTex 3 OfHOTO eflemeHTa

To 6yB 61 CTBOPEHMil He >>>a3 = 21, "abc", (3, 4) # KOpTEX i3 TPbOX €nemMeHTIB .

KOpTeX, a OG'eKT iHIWOro >>>al, a2, a3 # BMBEAEHHA 3HauyeHb enemMeHTIB

Tuny. Tomy B Apyromy psf- # Koprexy

Ky, Heé3BaXalo4un Ha Te, Wo (0, "ab, ', (21, "abd’, (3,4)))

B HbOMY TiNbKN opuH ene-

MEHT, NocCTaBJieHa KOMa. Ilosumia esemMeHTa B KOPTEXKi BU3HAYAETHCA HOr0 iHAEKCOM,
HyMepallisg IIOUYMHAETLCA 3 HYJIdA. ¥ KOPTeXi, AK i B iHImmmx
TIOCJiTIOBHOCTAX, MOYKHA OTPUMATHU €JeMEHT 3a HOTro iHIEeKCoM,
oTpuMaTH 3pi3, KOHKAaTeHaIllil0, IIOBTOPEHHdA, IIepeBipKy
Ha BXOKeHHs (omepaTop in) i HeBxomxeHHs (mpuraan 9).

L

Mpuknapg 9.
>>>a=3,4,579 M1 # KopTex
>>>a(3] # BMBeAEHHA eNleMeHTa, PO3TaloBaHOMo Ha 3 no3uuil
7
>>>a[2:5] # 3pi3 enemeHTiB 3 2 40O 4 NO3MLii BK/OYHO
(5,7,9)
>>>2 in a # nepeBipKa BXOOXEHHA uncia 3 y KopTex a
False
>>>(1,2)*3 # NOBTOPEHHA eNleMEeHTIB KopTexXy 3 pasu
1,2,1,21,2)
>>>(13, 14) + (15, 16, 17) # ob'egHaHHA 3 KopTeXiB

(13, 14, 15, 16, 17)
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@ Koptexi nigtpumytotb ¢yHKUiT len (), min (), max (), meTo-
an index () i count (), cyTHiCTb AKUX po3rnaganaca B npo-
Leci onuncy Cnuckis.

@ Y moBi Python kopTtex (aHrn. tuple) Bigpi3HAeTbCcA Bif %

CNUCKY TUM, WO efIeMEHTN KOPTeXY MiciA MOoro CTBOPEeHHA " .
KopTtex y matematuyi — Bno-

HEe MOXHa 3MiHIOBaTU KOOHUM YNHOM. .
pPALKOBaHa Ta CKIHYEHHa CyKyn-

Husxue HaBemeHi AesKi NpUKIagM BUKOPHCTAHHS KOPTEXXKiB. HICTb enemeHTIB (HeCKiHUeHHWN
KOpTeX Ha3UBAETbCA CiMen-
& cTBOM). KinbKiCTb enemeHTiB y
Mpuknag 10. KOpTeXi BM3HAya€ noro ,gosx(m—
Hy. Hanpuknagz, KopTex i3 aBOX
>>>b = 21, "ab", 17, "abc", (1, 2), 17 # KopTex i3 pisHMMHK efleMeHTIB (TO6TO AOBXUHU 2)
# TMNamMn enemeHTiB Ha3nBalTb ABINKOIO, i3 TPbOX
>>>len (b) # BM3HAYEHHA JOBXMHU enemMeHTIB — TpilKot i T. .
# KopTexy KopTtex i3 n enemeHTiB Ha3uBa-
6 I0Tb N-KOI0.
>>>b.index ("abc") # BM3HAUEHHA iHOEKCY
# enemeHTa "abc"
3
>>>b.count (17) # BM3HAYeHHA KinbKoCTi
# enemeHTiB, piBHUX 17
2
Mpuknapg 11.

CrBoputnu Kopre:x 3 exemeHtamu: 14, 107, Kuis, Tearpanbua, 21. BusHmaunuTu eJeMeHT, PO3TaIIO-
BaHUI HaA JIPyrifi mosuilii, eJeMeHTH 3 HYJLOBOI MO APYroi mO3WIIil BKJIOYHO, KiJBKICTH €JIeMEHTiB,
nopiBaaaux 107, i Homep moswurlii, i3 AKoi moumHaeThCA ejieMeHT TeaTpasbHa. BapiaHT mporpamMm
peaJisarrii 1pboro 3aBmamHA 300paskeHO Ha puc. 1.

Puc. 1. MNporpama onpauioBaHHA KOPTeXyY

PeBy.TIBTaT BHUKOHAQHHA IIPpOrpaMM € TaKHM:
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4.2.2. [iana3oHu

Mpuknag 12.
>>>a = range (7)

>>>for i in a: print (i, end=

0123456
>>>b = range (4, 20, 3)

>>>for i in b: print (i, end=

47101316 19

%

[iana3soH — uUe He3MiHHa NOCIAOBHICTb UiNMX 4uncen
3 NOYATKOBUM, KiHLEBUM 3HAaYEHHAMMU i KPOKOM iX 3MiHMW.

s cTBOpeHHs Jiama3oHy mpusHaueHa (PyHKIia range () Ta-
KOl CTPYKTYpH:

range ([noyaTok,] KiHeub[, KpoK ])

fAx 6aumMo, 000B’A3KOBUM € JIMIIE ITapaMeTp KiHelb. 3a yMOB-
YaHHAM 3HAYEHHA ITapaMeTpa IMOYaTOK JOPiBHIOE HYJIIO, a KPOK —

ONUHMUITI. &

# pianasoH uinux yncen Big 0 o 6

) # UMKniyHe BMBEAEHHA 3HAueHb efIeMEeHTIB

# pianasoH uinux yncen Big 4 o 20 3 Kpokom 3

) # UMKniyHe BMBEOEHHA 3HAueHb efIeMEeHTIB

IleperBOpUTH fiamal3oH y CIMCOK i KOPTEXX MOYKHA 3a JOIO-
Mororo BiamoBimmo (yuKItii list () i tuple ():

[ianasoHu nigTpumyoTb go-
CTyn OO efleMeHTa 3a Mnoro
iHOEeKCOM, OTPUMAHHA 3pi-
3y, NepeBipKY Ha BXOMKeH-
HA | HeBXOLXKeHHs, OyHKLUiT
len (), max (), min (), meTo-

>>>list (range (1, 13, 2)) # nNepeTBopeHHA AianasoHy
Big 1 go 13 y cnucok

[1,3,5,7.9 11]

>>>tuple (range (1, 13, 2)) # nepeTBOpPeHHA Aiana3oHy
Big 1 no 13 y Koptex

(1,3.5,7,9 11)

an index () i count ().

Mpuknag 13.

>>>a = range (2, 9)
>>>a[3], a[6]

(5, 8)

>>>a [2:6]

range (4, 8)
>>>1ina, 7in a
(False, True)
>>>len (a)

7

>>>max (a), min ()
(8, 2)

>>>range (6) == range (6)
True

IliammasoHm MOJKHA MOPiBHIOBATH HA PiBHiCTH. SIKIMO BOHM piB-
Hi, TeHepyeThCs 3HAUEHHs True, imaxiie — False.

# pianasoH uinux uyncen Big 2 A0 8 3 Kpokom 1
# 3BepHEHHA OO efleMeHTIB Ha 3-in i 6-in no3uuiax

# 3pi3 gianasoHy 3 2-oi go 6-oi no3uuii

# nepesipKa BXoAXKeHHA uncen 1 i 7 y gianasoH

# BM3HAUEHHA OOBXMHMW fiiana3oHy

# BU3HAYEHHA MaKCMMAasbHOro i MiHiManbHOro umcen

#NOPIBHAHHA 3HauYeHb efleMeHTIB fAiana3oHy
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CrBopuTu miamason uwmcen Bim 3 mo 17 3 Kpoxom 2. IlepeTBopuTHu miamasoH y CIIMCOK i KOPTEXK,
BUKJNKATU 3HAUEHHS eJieMeHTa Ha IIATif mosuilii, BU3HAUMTH OOBKHUHY [OialladoHy Ta CyMy BCix
eJIeMeHTiB.

BapiaaT nporpamu peaJisariii mporo saBgaHHs 300pakeHo Ha puc. 1.

Mpuknapg 14.

Puc. 1. Mporpama onpauoBaHHsA AianasoHy

Hu:xue HaBeeHO pes3yJsibTaT BUKOHAHHSA IIPOTPaMU:

4.2.3. MHOXUHM

@ MHOXMHa — Ue HeynopsiAKOBaHa KoneKuif YHiKanbHUX
(TMX, WO He NOBTOpPIIOTLCA) OO'EKTIB Oyab AKOro TMNY. %

L

Icuye nmBa Tunu MHOMKUH: 3MiHHA (set) i meamimna (frozenset ()). MHoxuHM B MOBi Python
Haii posrasapaerbea mepmuil i3 Hux. MHOKWHA 3MiHHOTO THUITY CTBOPIOIOTHCA aBCOMIOTHO BU-
CTBOPIOETHCS 3a JOIIOMOI'OI0 BOymoBaHOI (pyHKIIiI set, reHepaTopis
MHOKUH, JiTepajiB MHOMKUH Ta iHIIHUX.

IIa GpyHKIiA K03BOJIAE TAKOXK IIEPETBOPIOBATU IIOCJIiZOBHICTH
Yy MHOKUHY:

nagkosMMm uYmHoMm. EnemeHTn
MOXHa pO3MillyBaTh AK 3a-
BrOAHO, 3rofoM BOHU BCe
OAHO PO3TalylTbCA Yy BUMag-

>>>set ("MoHiTop") # nepeTBOpEHHA pAfAKa KoBOMY nopAaaKy. Kpim ToOro,
B MHOXWHY MHOXWHU HE MOXYTb MaTu
{'i’, 'v', 'm, "W, "0, 'p'} eleMeHTIB, AKi NMOBTOPIOIOTHCA,
>>>set ([5, 8, 4, 8,2, 4,7]) # NepeTBOPEHHA CNNCKY TOMy BCi enemeHTH, Wwo 6yayTb
B MHOXWHY opHakosumu, HE 6yayTb BuBe-

{8,2,4,5 7} ,qui NMOBTOPHO.

Ina BUKOHAHHA omepalliii Hajn MHOKHHaAMu y MOBi Python
icHyroTh pisHi omeparopm, (GyHKIII i meromu. [asi posriasHeMoO
nedAKi 3 HUX Ha OPUKJIagaX.
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Mertoz union () mpusHaueHU
IJIS O0’€THAHHSA MHOMKIH
B OJHY:

>>>a = set ([3, 5, 7])
>>>a.union (set ([7, 9, 11])
{3,5,7 9 11}

\
# MHOXMHa a

# 00'€qHAHHA 2-0X MHOXMH

Meron add () — momae ese-
MEHT [0 MHOMXHHU

>>>b = set ([1, 2, 3])
>>>b.add (4)

>>>b

{1, 2, 3, 4}

# MHOXWHa b
# nofaBaHHA Y MHOXMWHY b 3HaueHHs 4
# BrBeleHHA MHOXMNHN

dyukiisa len () — BusHauae
KiJIBKiCTH €JIeMeHTiB y MHO-
KUHI

>>>len (set ([4, 5, 7, 9, 10]))

5

# BM3HAUYEHHS KiNbKOCTI eneMeHTIB
# Y MHOXWHi

Meton a.update (b) — momae
eJIeMeHTU MHOMXUWHU b a0
MHOXHWHU a

>>>a = set ([1, 2])
>>>a.update (set ([5, 6, 71))
>>>a

{1,2,5,6, 7}

# MHOXWMHa a
# pogaBaHHA MHOXMHU OO MHOXWHU a
# BMBeOEHHA HOBOI MHOMWHWK

OmepaTop in — mepeBipsie
HAABHICTL eJieMeHTa B MHO-
sxkmHi. [loBepTae 3HAUEeHHA
True, AKIII0 MHOKMHA Mic-
TUTH €JIEMEHT, iHaKIlle —
suauenus False

>>>a = set ([1, 2, 3, 4, 5])
>>>3 in a, 6 in a

(True, False)

# MHOXMWHa a
# nepeipKa HAaABHOCTI B MHOXMHI
#uncen 316

OmepaTop IepeBipKu Ha PiB-
HicTb (==) — moBepTae 3Ha-

yeHHA True, SKIT0 MHOMKUHU
piBHi, iHaKIle — 3HaAYEHHA

False

>>>set ([1, 2, 3]) == set ([3,
4, 5))
False

# nepeBipKa Ha PIiBHICTb ABOX MHOMWH

Merop discard (enemeHT) —
BUAAJSAE 3 MHOMKUHU eJe-
MEHT, AKIIO HOro 3HAUEeHHS
MicTUTBCA Y MHOMKUHI

>>>a = set ([1, 2, 3, 4, 5])
>>>a.discard (2)

>>>a

{1, 3, 4, 5}

# MHOXWMHa a
# BUOANEHHA enemeHTa 3i 3HaueHHAM 2
# BMBeOEeHHA HOBOI MHOXWHW

MeTton remove () — Bugasse

eJIeMeHT i3 MHOKMHU Ta IMO-

BepTae KeyError, axmio Takoro
eJeMeHTa He icHye

>>>>a=set([0, 1, 4, 81]
>>>>remove(6)
Keyerror

# MHOXMHa a
# BMOANEHHA efleMeHTa 3i 3HaUYeHHAM 6
# Takoro enemeHTa He iCHye

%,

Frozenset LUe MHOXMHa,
AKY He MOyKHa Hagani 3mi-
HioBaTK. TOOTO HE MOXNMBO
aHi gogaTy HOBI enemeHTw,
aHi BMOANMUTN 3 HbOIO BXe
HasBHiI.

Moga Python migTpumMye Takok reHepaTop MHOKWH, CUHTaK-
CHC SKOT'0 CXOXKWI Ha CHHTAKCHUC I'eHeparopa CIICKY, ajle BUpas
OepeThbCcs He y KBaApaTHI AYKKHU, a y QirypHi:

>>>fa for a in [2, 3, 4, 3, 41}

{2, 3, 4
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CrBoputu aBi MmHOKUHHU: 2, 4, 6, 8 1 10, 12, 14, 16. IlepeBipuTu, un piBHi i mHOKMHU. O6’cgHATH
CTBODEHiI MHOKHWHU B OZHY ¥ gomatu o Hei ymcio 18. BusHauwTu AOBKUHY HOBOI MHOXKHWHY, Iiepe-
BipuTH, yu € B Hi#A ymcso 12 i 3HAWTH CyMy UYHCeJ APYTroi IMOYaTKOBOI AOBXKWHU. BapianT mporpamu

Puc. 2. Mporpama onpavoBaHHA MHOKWHN

Huxue HaBeJeHO pe3yJIbTaT BHUKOHAHHA IIPOrpaMmM:

LLlo Ha3muBaloTb Aiana3oHom?

LLlo Ha3uBalOTb MHOXWNHOW?

fIK CTBOPIOIOTLCA KOPTEXI?

fIK CTBOPIOETLCA Aiana3oH?

[nAa 4yoro BMKOPUCTOBYKOTbCA MeToAM union()
i add()?

Ak NepeTBOPIETLCA CMUCOK Y MHOMXMHY?

AIK NepeTBOPIOETLCA fiana3oH y KopTex?

HaBectn npuknag sukopucTaHHA ¢yHKUin len()
i max() gna Koprexy.

HaBectTm npuknagn BUKOPUCTaHHS  MeTOfiB
index() i count() nna pianasoHy.

HaBecTM  npuiKnag  BMKOPUCTAHHA  meToay
update().

3aBAaHHA AJiIS CAMOCTIMHOro BMKOHAHHSA

1

CTBopuTN 1 BUBECTW fiana3oH uucen Big 5 Oo
15 i3 Kpokom 1. lNepeTBOpUTK Aiana3oH y cnu-
COK i BU3HAUMUTU MNOrO JOBXMHY.

CtBOpIiTb KOpTeX 3 enemeHTamu: 21, 16, "MpyT",
16, "Mcen", 16. BuM3HauTe KiNbKiCTb eleMeHTiB,
WO [AOpiBHIOTb 16, Mo3uuilo, 3 AKOI NOYVHa-
eTbcA enemeHT lcen, i 3pi3 enemeHTiB i3 nep-
LWOI MO TPeTo NO3ULII0 BKOYHO.

CTBOpPITb  KOPTEX, €nemMeHT! AKOro MaloTb
TaKi 3HayeHHsA: "MoTar”, "cnigye", "y", 5, "3ano-
pixxka 0", 12.0. BusHaute KinbKicTb enemeHTiB
y KOpTeXi 1 enemeHT Ha 3 no3uuii.

4 CrBopiTb aBi

MHOXWHW. EnemeHTM nepuor:
1, 2, 3; enementn gpyroi: 2, 4, 6. O6egHaliTe
MHOXWHW. [logante OO Hel enemeHT 7.

5 CrBOpiTb Aiana3oH uncen Big 12 pgo 28 i3 Kpo-

Kom 2. [MepeTBOpiTb Aiana3oH y koptex. O6-
YMUCNiTb CyMy 3HayeHb NOro efleMeHTIB. .

6 CTBOpiTb ABi MHOXWHK 3 enemeHTamu: 5, 7,

8 i 12, 14, 16, 18. Bu3HauTe [OBXKMHY KOXKHOI
3 Hux. O6'egHaiTe MHOXMHM Ta 0BUUCHiTL Cymy
3HayeHb i1 enemeHTiB.
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4.3. CNOBHUKM

C/I0BHUKOM 'y KIACUYHOMY pO3YMiHHI 8U HEOOHOPA3080 Kopucmy-
8asnucsa. Y HboMy 3a KOHKpemHUM mepMiHOM (C/1080M) 3HAXOOUJIU
8i0N0BIOHUU NOACHI8A/IbHUU MmeKcm abo (020 nepeksdao.

4.3.1. ®yHKUII, onepauil i MeToAM onpaLloBaHHSA

CJIOBHUKIB

%,

Kniouem moxe 6yTn umcno,
pAgoK abo KopTex. 3Ha-
UEeHHs1 eNleMeHTIB CJIOBHMKA
MO>KHa 3MiHtoBaT. CNOBHU-
KN He € MNoCnigoBHOCTAMM,
TOMY TaKi 3arasibHi onepa-
Uil, AK OTpMUMaHHA 3pi3y,
KOHKaTeHalil Ta iHWi BOHM
He NigTPUMYIOTb.

hal

Few-tabnuua — cTpyKTypa
JaHuX, fika peanisye iHTepdelic
acouiaTMBHOro macvy. BoHa po-
3BONISIE 30epiraTv napwu (Kntou,
3HaYeHHsn) i 3[iNcHIoBaTK TP
onepadii: onepawito gogaBaHHA
HOBOI Napwu, onepawito NoLwyKy

i onepavilo BUAaneHHa 3a K-
uem.

@ CnoBHUK Yy MoBi Python peanisoBaHuin y Burnagi xeww-

Tabnuui — cykynHicTio 06'ekTiB Oyab-AKOro TUMNy, JOCTYnN

[0 AKUX 3[INCHIOETbCA He 3a OMOMOroI0 iHAEKCY, a 3a f0-
MOMOroio Kntoua.

CIoBHMKM MOJKHA CTBOPIOBATW PI3HUMHU CIIOCOOaMMU.
PosrindaremMo OCHOBHi 3 HUX.

e 3a gomomororw ¢yukmii dict (). Ia dyaKIigs mMae doTupu
(opmatu. Huskue HaBemeHO ABa OCHOBHi (hopmaTu:

1) dict (kntoul=3HaueHHsA]1, ..., KNoUN=3HaueHHAN):
>>>al = dict (@2=5, a3=7, a4=8) # CTBOpeHHA C/IOBHMKA
>>>al # BMBeOEHHA C/IOBHMKA

{'a4':8, 'a3":7, 'a2":5}

2) dict (CnoBHMK) :

>>>b1 = dict ({"b2"5, "b3"7, "b4"8}) # cTBOpeHHA CNOBHMKa
>>>b1 # BMBENEHHS CIIOBHMKA
{'b3"7, 'b2":5, 'b4":8}

e Ykas3aTH BCi ejileMEHTHM CJIOBHUKA BcepenuHi girypHux my-

FKOK:
>>>al = {"a2":5, "a3".7, "a4":8} # CTBOpPEHHA C/TIOBHMKa
>>>31 # BUBEOEHHSA CNOBHMKa

{'a4':8, 'a3".7, 'a2":5}
OcranHi#i cmocid CTBOpPEHHS CJOBHUKIB 3aCTOCOBYETHCS

Halyacrilie.

e O0’e¢mHaTH ABa CIHMCKH B CIIMCOK KOPTEKiB MOKHA 3a IOIO-
moror (yHkIil zip (). CTBopuMo aBa cnucku, o6’eqHAEMO iX
Y CIHCOK KOPTEXKY, a MOTiM CTBOPHMO CJIOBHUK:

>>>al = ["m", "n"] # CNUCOK 3 KNtoYamm

>>>a2 = [3, 6] # CnNCoK 3i 3HaUeHHsAMMU
>>>list (zip (al, a2)) # CTBOPEHHA CMUCKY KOPTEXY
[('m’, 3), ('n’, 6)]

>>>a3 = dict (zip (al, a2)) # CTBOPEHHA CNOBHMKA

>>>a3 # BMBEOEHHS CNOBHMKA

{'n":6, 'm".3}





