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VJIK 004.4

OCHOBH TIPOTPAMYBAHHSI HA MOBI PYTHON. MeToauuHi BKa3iBKH [0
BUKOHAHHS JTAOOPATOPHUX POOIT CTyJAEHTaMH JIEHHOI Ta 3a04HOi (OpMHU HABUAHHS
crenianpHocTe F3 "Komm’rorepni nayku", F7 "Kowmm’rotepHa imxenepis', F5 "
KiGepOesmneka Ta 3axuct iHbopmarli” / Vki.: €.B. Menemko, H.JI. Kosiposa,
P.O. Tkauyk, O.C. Tkauenko -KponuBuauupskuii: LIITHTY, 2025. — 83c.

JlaHi  METOIWYHI  BKa3iBKM  aJapecoBaHl  MalOyTHIM  poO3poOHHUKAM
nporpaMHoro 3abe3meueHHs Ta (axiBISIM 3 aHANi3y MAaHHUX, 1X PEKOMEHIOBAHO
BUKOPUCTOBYBaTH y aucuuiuiiHi "CkpuntoBi MoBH mporpamyBanHs (Python)" s
cnemiansHocTei F3 "Komm’rorepui nayku", F7 "Komn’rotepna imxkenepis” ta FS "

KibepOesneka Ta 3axuct iHQopMamii', a BOHH TaKOXK MOXKYTh
BUKOPUCTOBYBATHUCS CTYJCHTAMH IHIIUX CHelllagbHOCTe. BoHM BKIIIO4AOTH B cebe
OCHOBHM MporpaMmyBaHHs Ha MOB1 Python, MICTSITh OCHOBHI TEOpETUYHI MMOJIOKEHHS Ta
MpaKTUYH1 3aB/IaHHS, HEOOX1/IHI JIJIsl 3aCBOEHHS HABYAJILHOTO MaTepiany.

Cxsaneno Ha 3aciOAHHI MEMOOUUHO20 CEMIHAPY
Kagheopu npocpamysans ma 3axucmy iHgopmayii
(IIpomoxon Ne 16i0 25.08.2025)

YKJIIAJAUI: MEJIEHIKO €JIM3ABETA BJIAJIMCIIABIBHA,
JIOKTOP TEXHIYHUX HayK, Ipodecop
KoO31POBA HATAJIIA JIEOHI/IIBHA,
BUKIIaAauy  kadeapu  kibepOe3meku Ta  MPOTrpamMHOro
3a0e3rnedyeHHs, nporpamict 6a3u nanux B I&U Group
Trxauyk Poman OneroBuu acucteHT kadenpu kibepobe3mneku ta
IIPOTPAMHOTO 3a0e3MeUeHHs
Tkauenko Onekcanap CepriiioBud acucTeHT Kadeapu
KibepOe3mneKku Ta MPOrpaMHOro 3a0e3neueHHs

PEOEH3EHTH. CMIPHOB OJIEKCIIT AHATOJIIMOBIY,
JOKTOP TEXHIYHUX HayK, Ipodecop
MUIHAWJIEHKO POMAH MUKOJIANOBIY,
KaHIUIaT TEXHIYHUX HayK, JOLCHT
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JlaGopaTopna po6ora Nel

Tema: ApudmeTnyHi BHUpas3u, YNpaBisiioul KOHCTPYKIli Ta MAacUBH y MOBI
Python

MeTta: HaBUMTHCS CTBOPIOBATH HAMIPOCTIII MporpamMud Ha MoBi Python,
BUKOPHUCTOBYIOUH ONEPATOPU BUOOPY 1 LIUKIIIB, apu()METHUHI BUPA3U Ta MaCUBU

TeoperuuHa yacTuHa

Python — BucokopiBHeBa MoOBa TpOrpaMyBaHHS 3arajbHOTO IPU3HAYCHHS,
Opl€HTOBAHA Ha MiIBUILIEHHS MPOAYKTUBHOCTI pO3POOHHKA 1 UNTAHHS KOMY.

Python migTpuMye nekiibka MmapaaurM NOpOrpaMyBaHHs, B TOMY YHCIHI
CTPYKTYpHY, 00'€KTHO-OPIEHTOBaHYy, (PYHKIIIOHAJIbHY, IMIEPATUBHY Ta AacIeKTHO-
OpIEHTOBAHY.

Ha nanuit yac icaye asi rinkua Python — 2.x Ta 3.x. Mu Oyaemo mpaioBatu
MIEPEBAXKHO 3 T1IIKOIO 3.X.

IcHyIOTH pi3HI iHTeprnpeTaTopu s MoBu Python. Odiriitauii iHTEpIIpeTaTop
MOYKHA 3aBaHTAXKUTH Ha caitTi https://www.python.org

Takox Bu mokere BUKOPUCTATH OJMH 3 BapiaHTIB uyucCIeHHUX 30ipok Python,
Hanpukiaa: Anaconda, Python(x, y), EnthoughtCanopy, WinPython toro.

OCHOBHI NpUHLIUIU CHHTaAKcUcy MoBH Python:
1. Kinenp psika € KiHIEM 1HCTPYKIIi (Kpanka 3 KOMOIO HE OTpiOHA).

x =5
print (2 + x)

2. BxuageHi 1HCTpPYKIlli 00'€IHYIOThCS y OJOKM 3a BEIMYMHOIO BIJICTYIIIB.
Biactyn moxe Oyt Oynb-sKMM, TOJOBHE, 100 B MEXaxX OJHOTO BKJIAJAEHOTO OJOKY
BiZICTYN OyB OJIHAKOBUH (PEKOMEHAYEThCS POOUTH BiACTYI 4 poOiim).

if x == 10:
print ('yes')

3. Bxnageni inctpykirii B Python 3anucyroThcst BiAMOBIIHO O OAHOTO 1 TOTO K
m1abJIOHy, KOJIM OCHOBHA IHCTPYKLISl 3aBEPUIYETHCS JABOKPAIKOIO, CIIJIOM 33 YHUM
PO3TAaIIOBYETHCS BKJIAJICHUI OJIOK KOy, 3a3BUYai 3 BIJICTYIIOM il PSJIKOM OCHOBHOT
THCTPYKIIII.

PosrnsHemo Ha npukiagax oCHOBU po06oTH 3 Python.

ba3oBi TMIIM 1aHUX (BKA3YKHOThCH HESIBHO)
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print(a, b, ¢, d, e.real, e.imag)
HepeTBopeHHﬂ THIIB JAHUX

int (True) # == 1
float (True) # == 1.0
str (True) # = ‘True’
bool (0) # == False
bool (0.0) # == False
bool (1) # == True
bool (10) # == True

B Python € ocobimBHi crI0Ci0 00MiIHY 3MiHHMX 3HAYEHHSIMM:

(a, b) = (b, a)

BiH BHKOpPHCTOBYETBCS AyXKe 4acTo. JlaHWi METOJ Mpallloe€ 3aBXKIU, HABITh
SKIIO 3MiHHI PI3HUX THUMIB (B IOMY BHIAAKy BOHH OOMIHIOIOTHCS HE TIUITBKH
3HAYECHHAMM, ajie 1 Tunamu). Kpyrim 1y>XKku B IbOMY 3aIliCl MO>KHA OIYCTUTH:

a, b =Db, a
OcHoBHi apupmMeTHUHi onepauii
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print (type(a))
print (type (b))
print (type(c))
print (type (d))
print (type(e))
print (type (£f))
print (type(9g))
print (type (h))
print (type(3j))

print(a, b, ¢, 4, e, £, g, h, J)

BOynoBani marematuuHi QyHkKuii (HeoOXigHe miAKJIHOYeHHs O0i0gioTeKH
math)

from math import *

a =1

b =2

x = sqrt(a*b)/ (exp(a)*b)+a*exp ((2*a) /b)

print (x)



Ta6J'II/ILI}I l.1- Oyukuii B 6i6mioTerni math

Ha3zBa ¢pyukuii

IIpusnayenns pyHkuii

math.ceil(x)

[ToBepTae okpyrieHe X SK HaWONFIK4YE IIiJIC 3HAYCHHS THUITY
float, sike gopiBHIOE 200 mepeBHUIIye X (OKpyraeHHs "Bropy").

math.copysign(x, y)

[ToBeprae uncio x 31 3HakoMm umcia y. Ha mmatdopmi, sika
miaTpuMye 3HaK HyJs copysign (1.0, -0.0) macts -1.0.

math.fabs(x)

IToBeprae abcoroTHE 3HAaYeHHS (MOAYJb) uncia X. B Python
€ BOynoBaHa (yHKIlIs abs, ajie BOHA TIOBEPTaE MOJYJIb YUCTIa
3 THM e THIOM, o uucio, fabSke 3apxaum moseprae
3HaueHHs Tumy float.

math.factorial(x)

IToBeprae dakTopiay MIJIOro Yuciaa X, KO0 X HE € I[IJIUM
BuHUKace momuiika ValueError.

math.floor(x)

[ToBepTae okpyrieHe X SK HAHOMIDKYE IIUIe 3HAYCHHS THILY
float, meHmie abo piBHe X (OKpyTriIeHHs "BHU3").

math.fmod(X, y)

Amnanoriyna ¢ynkuii fmod(x, y) 010mioreku C. 3azHauumo,
oo 1e He Te K came, mo Bupa3z Python x%y. Baxano
BUKOPUCTOBYBATH IpH poOoTi 3 00'ekramu float, B To# yac sik
x% y OlIbIIIe MAXOAUTH JIJIS int.

math.frexp(x)

SIBnsie 4YHMCIIO B EKCHOHEHIIMHOMY 3amuci X = m*2e 1
MOBEPTA€ MAHTUCY M (JIIIICHE YMCII0, MOYJIb SKOTO JISKUTh
B iHTepBaii Big 0.5 mo 1) 1 mopsinok e (1ijie 4ucio) K napy
gucen (m, €). Axmro x = 0, To noseptae (0.0, 0)

math.fsum(iterable)

[ToBeptae float cymy BiJ YHCIIOBUX €JIEMEHTIB ITEPYEMOIO
o0'eKkTa.

math.isinf(x)

IlepeBipsie, uyu € float o0'ekt X murOC abo0 MiHYC
HECKIHUCHHICTIO, pe3yabTaT BianoBiaHo True abo False.

math.isnan(x)

[lepesipsie, uu € float 06'exT x 06'ekTom NaN (not a number).

math.ldexp(x, 1)

[ToBeprae 3HaueHHs X*21, TOOTO 3IINCHIOE Iit0, 3BOPOTHY
dynkiii math.frexp(x).

math.modf(x)

IToBepTae yacTuHy, MO A€ MICAS KOMH 1 LTy YaCTUHY BIJ
float uwmcma. OOunmBa pe3ynbTaTu 30€piral0Th  3HAK
MIOYATKOBOIO YKcia X 1 npeacTasieHi TunoM float.

math.trunc(x)

IToBepTae LIy YaCTUHY YMCIIA X Y BUTIISIAL int 00'€KTa.

CrareuHi i Jorapudgmivni GpyHKIii

math.exp(x)

IToBeprae exp.

math.log(x [, base])

[Ipu mepemaui (QyHKINT OAHOTO aprymMeHTy X, IOBEpTa€
HaTypajabHui jorapudm X. [Ipu mepemadi 1BOX apryMeHTIB,
Ipyruil 0epeTbes K OCHOBA Jorapudma.

math.log1p(x)

[ToBepTae HatypanbHuii Jorapudm Big x + 1.

math.log10(x)

IToBeprae necaTkoBuil Jorapudm X.

math.pow (X, y)

IToBepTae X B CTeIeHI .

math.sqrt(x)

KBagpatuuii kopinb (square root) 3 X.

TpuronomerpuyiHi GpyHKIii
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Ha3zBa ¢pyuxuii

IIpusnayenns pyHkuii

math.acos(x)

[ToBepTae apKKOCUHYC X, B paJliaHax.

math.asin(x)

[ToBepTae apkCHHYC X, B pajilaHax.

math.atan(x)

[loBepTae apKTaHreHC X, B pajiaHax.

math.atan2(y, x)

[ToBeprae atan(y / X), B pamiaHax. Pe3ynbpTaT JICKUTH B
iHTepBani [-m, w]. BekTop, KiHElb, SIKOTO 33JaETHCSI TOYKOIO
(X, Y) YTBOPIOE KYT 3 JIOJATHIM HaIpsMKOM oci X. Tomy 1
dbyHKIIisS Ma€e OUIBII 3arajibHe MPU3HAYEHHS, HIXK TIOTIEPEIHS.
Hanpuxman i atan(1), i atan2(1, 1) nagyTh B pe3yabTati pi/4,

ane atan2(-1, -1) e Bxke 3*pi/4.

math.cos(x) [ToBepTae KOCHHYC X, JIe X BUPAKCHHUN B pajiaHax.

math.hyp(Xx, y)

i obuucienns rinoreny3u(hyp) 1 1oBXHHHA BEeKTOpa.

math.sin(x) [ToBepTae cuHYyC X, JIe X BUPAKCHUIN B pajiaHax.
math.tan(x) [ToBepTae TaHTeHC X, JIe X BUPAKCHHI B paJliaHax.
Pajxianm B rpajycu i HAaBaKku
math.degrees(x) KoHnBepTye 3Ha4YCHHS KyTa X 3 pajiiaH B TPaycCH.
math.radians(x) KonBepTye 3Ha4eHHS KyTa X 3 TpayciB B pajiaHH.

BBeneHHs 1aHux

x
y
X
y
P

input ('BeemiTe x\n') #maHi, mo BBOASTLCA MAKTb TUI PSAIKa
input ('BeemiTs y\n')

int (x) #3OiMCHIOEMO NEepPeTBOPEHHS TUII1B

int (y)

rint (x+y) #momaemo mea umcia, mwo OyJaIM BBeIeH1 KopuUCTyBaueM

BuBenenns nanux 3a ¢gopMmatrom

for i in range (10):

A = 1i*18
print ("%021i\t%.1£f" & (i, A))

Tabmuug 1.2 — OcHoBHI MeToIM (popMaTyBaHHS AAHUX ISl BUBEJECHHS

%S Psanox

%d ITiJIe YHCIIO

%f JIECITKOBE ITOJAHHA 3 IIIICThMa 3HaKaMHU ITICJIT KOMHA

%e "HaykoBe'" MOJTaHHS

%q KOMITIAKTHE TIOJJaHHS IECATKOBOTO YHCIa

%Xz | BuBeAeHHS y opMari z B 1OJI€ MIMPUHU X, BUPIBHIOBAHHS IO IMpaBiii
CTOpOHI

%-Xz | BuBeAeHHS y (opmaTi zZ B TOJIe MUPUHU X, BUPIBHIOBAHHS IO JIIBIi
CTOpOHI

%.yz | BuBeneHHS y (hopmaTi Z 3 y 3HAKAMH MICJISI KOMH

%X.yz | BUBeZieHHS y (popMaTi Z ¢ y 3HaKaMH MicJisi KOMU B MOJI€ IUPUHU X

%% | BUBEJCHHS 3HAKY MPOIICHTA

\n HepexiJ Ha HOBHMH PSIOK

[ToBepTae eBKIOBY HOPMY, TOOTO sqrt(x**2+y**2). 3pyuno




Omnepartop ymoBu if

for i in range(-50,51,10):

if i<0:
print ("%$i - xomomuo" % (1))
elif 1>0:
print ("%$i - Tenmyo" $ (1))
else:
print ("%$i - HopmasbHO" % (i))
Huka for

for i in range(10):
print (i)

A =[]
for i in range(10):
A.append (i**1i)

B = zeros (10, dtype=int)
for i in range(10):

B[i] = i**i

print (A)
print (B)

ki while

i=20

while i<10:
print (i)
i=1+1

i=20

A =[]

while i<10:
A.append (i**1i)
i=1+1

print (A)

¥ Python 3amicTh MacHBIB BUKOPHUCTOBYIOTHCSI CIHCKH, CIOBHHMKH, KOPTEXKI.
baratomipHuii MacuB peanizy€ThCsl 3a JOTMOMOTOIO CIUCKY CIHUCKIB (BKJIaJEHOTO
CIUCKY). 3a HEOOXIJTHOCTI BHKOPHUCTOBYBAaTH CaMe€ MAacHUBM, Hamp., Ipu oOpoOii
BEJIMKOTO 00’€My JaHMX, CJiJ] 3aCTOCOBYyBaTH 010yi0Teky NumPy, sxa mo3Bojisie 3
HUMU TIPAIIOBATH.

Cnucku. lIpuxkaag 1

(1 r 3]
= [4 ]

a

b

* S
w o oN

Q0 0w
I

print(a) # Oyme BuBenmeno [1, 2, 3]
print (b) # ©Oyne BuBenmeno [4, 5]
print(d) # ©yne BuBenmeno [4, 5, 4, 5, 4, 5]



print([7, 8] + [
print ([0, 1] * 3) # OBynme BuBemeno [0, 1,
a2 = [1, 2/ 3/ 4/ 5]
for i in range(len(a2)):

print (a2[i])

for elem in a:
print (elem, end=' ")

Cnuckn. IHpuxaan 2

A= ([0, 1, 2, 3, 4, 5, o6, 7, 8, 9]

print (A[0:9:2]) # O6yme BuBemeno [0, 2, 4,
print (A[0:9:3]) # 6ynme BuBemeno [0, 3, 6]
print (A[2:4]) # Oynme BuBemeHo [2, 3]
print (A[-8:-6]) # Oynme BuBemeHo [2, 3]
print (A[-3:-1]) # Oyne BuBemeHo [7, 8]

b=1list ('cnoucoxk')
print (b) # ©Oyne BuBenmeno ['c', 'm', 'u',

Cnucku. lpukaan 3

ClOudS — ["St", "SC", "NS", "AS", "AC"]

9]) # 6yme BupemenHo [7, 8, 9]
)

print (type(clouds)) # Byne BuBemeHo <class 'list'>

print (clouds) # Oynme BuBenmeno ['St', 'Sc'

clouds.append ("Cu")
print (clouds) # Oynme BuBenmeno ['St', 'Sc'

clouds.append ("Cb")
print (clouds) # Oynme BuBemeno ['St', 'Sc'

clouds.sort ()
print (clouds) # Oynme BuBenmeno ['Ac', 'As'

, 'NS', 'As!

, INSI, 'Ag!

, 'Ns', 'As’

, 'Cb', cu'

'cu', 'Ns']
'Cu', 'Ns',
'As', 'Cb',

print(clouds[2]) # 6yne BuBenmeHo Cb
print(clouds[2:5]) # ©yne BuBemeno ['Cb',

print (clouds[2:]) # OByne BuBemeno ['Cb',

print (clouds[:5]) # OBynme BuBemeno ['Ac',
print(clouds[2:5:2]) # Byme BuBemeHo ['Cb', 'Ns']
print(clouds[2::2]) # Oyne BuBemeHo ['Cb'
print(clouds[::2]) # Oyne BuBemeHo ['Ac',

'Cb', 'NS',

Cnucku cnuckiB (aHAJI0T 0AaraTOBUMIPHUX MACHBIB)

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

print (a) # ©yne Busenmeno [[1, 2, 31, [4,
print(a[0]) # O6ynmne BuBemeno [1, 2, 3]
print(a[l]) # O6yne BuBenmeno [4, 5, 6]
print(a[0][0]) # OBynme BuBemenHo 1
print(a[0][1]) # Bynme BuBemeHo 2
print(a[l][0]) # Oyme BuBenmeHo 4

Cnucku cnuckis. IIpukiiag ctBopeHHs MaTpuui

#1 0 00

, 'NS', 'St']

, 'Ac']

, 'Ac', 'Cu']

, 'Ac', 'Cu’',

, 'Ns', 'Sc',
'Sc', 'St'l]
'Cu', 'Ns']
'St']

vcbv]

'St']



#2 1 0 O

#2 2 1 0

#2 2 2 1

n =4

a = [[0] * n for 1 in range(n)]

for i in range(n):
for j in range(n):

if i < J:
alil[j] = O

elif 1 > j:
alilfj] = 2

else:
alilfyl =1

for row in a:
print (' '.join([str(elem) for elem in row]))

3pi3u aJ cnuckKiB

example list[i:j] # BuOepe BCi ejleMeHTM COMUCKY 3 1-TO (BKJWOYHO) MHO J-M
(BUKJIIOUHO)

example list[i:] # BuBepe BCi ejleMeHTM CHMCKY 3 i-To (BK/IOYHO) OO KiHLA,

example list[:]j] # BuBepe BCi ejleMeHTM CHOMCKY 3 HNOYaTKy HO J-¥ (BMKJIIOYHO) .

example list([i:j:k] # Bubepe xoxHMI k-l eJleMeHT CHOMCKY 3 1-D0 (BKJIOYWHO) IIO
J-7 (BMKJIIOYHO)

example list[i::k] # Bubepe xoxumi k-3 €JeMEHT CIOMCKYy 3 1-To (BKJIOYHO) IO
K1HIIG

example list[:j:k] # BubGepe xoxHmMM k-iI eJleMeHT CHOMCKY 3 I[odaTKy o J-u
(BUKJIIOUHO) ,

example list[::k] # BubOepe KOXHUM k-1 eJIEeMEHT CIUCKY.
#k Taxox Moxe OyTu Bin’emHmMM, mO nNpmaBene 0o GopMyBaHHS HOBOTO CHMCKYy 13
3BOPOTHUM IOPAOKOM eJIeMeHT1iB. [leperipTe cami: example list[::2],

example list[:4:3], example list[l::-1], example 1list[3:0:-1].

Onepauii 3i cnuckamu
X In A — mepeBipUTH, UM MICTUTHCS eJIeMeHT B criucky. [loBeprae True abo

False.
X not in A — te x came, 110 not(x in A).
MiNn(A) — HaMEHIINI eJIEMEHT CITUCKY.
max(A) — HalOLIBIINI eIEMEHT CITUCKY.
Tabmuus 1.3 — Metoau CIuCKiB
Meton ITpusHayeHHst
list.append(x) Jlosiae eneMeHT B KiHEIb CIIHCKY
list.extend(L) Posmmproe criucok list, 1oxaroun B KiHENb BCi
€JIEMEHTH CIUCKY L
list.insert(i, x) Bcrapnsie Ha i-uii eIeMEHT 3HAYeHHS X
list.remove(x) Bunansie nepmumii e1eMeHT y CIIUCKY, KU Ma€e
3Ha4yeHHA X. ValueError, AKio Takoro ejleMeHTa He
icCHy€
list.pop([i]) Bunansie i-uit eneMenT i moBepTae ioro. Ko iHgexc
HE BKa3aHO, BUIAJSIETHCS OCTAHHIN CJIEMEHT
list.index(x) [ToBeprae MOJIOXKEHHS MEPIIOTO EIEMEHTa 31
list.index(x, [start [, end]]) | 3sHauennsm X. SIkiro BkasaHi mapamerpu start ra end —
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Metoa

IIpusHavyeHHs

NOIIYK BeeThes Bij Start go end

list.count(x)

[ToBepTa€e KiJIbKICTh €IEMEHTIB 31 3HAYCHHSIM X

list.sort([key=dynxkrms])

CopTtye criucok Ha OCHOBI (PYHKIIIT

list.reverse()

Posroprae cniucok y 3B0pOTHOMY HaIIpSMKY

list.copy() [ToBepxHEBa KOS CIIHCKY
list.clear() Ouniae Crucox
3aBaaHHA:

B 3aBnmanni (1) koXHOro BapiaHTy HEOOXIJHO OOYMCIWTH 3HAYECHHS Z Ta

BUBECTH MOI0 HA €KPAH.

B 3aBganni (2) KOXXHOTO BapiaHTy g WOro peaiizamii CIiJi 3aCTOCyBaTH

PO3TATYKEHHS TA [IUKJIH.

B 3aBmanni (3) KOKHOTO BapiaHTy OJHOMIPHI MAacHMBH CIiJ peani3yBaTd 3a
JIOTIOMOTOI0 CITMCKIB, @ MATPUIIl — 32 IOMMOMOTO0 BKJIAJICHUX CIHCKIB.

Bapiantu 3aB1aHb:

BapianT 1

1) z = cos a + sin a + cos 3a + sin 3a

Uucno a BBOIUTHCA KOpUcTyBadeM y KoHcoui Python.

2) BuBectn n-uii eneMeHT mochaigoBHOCTI PiboHauyi (y MOCIHIIOBHOCTI
di6oHaYYl KOYKHE HACTYIHE YMCIIO JOPIBHIOE CyMi JIBoX momnepenHix: 0, 1, 1, 2, 3, 5,
8, 13, 21, 34, 55, 89, 144, 233, 377. FO=1, F1=1, F2=1, Fn=Fn-1+Fn-2, n>=2)

3) Hdano matpuiio po3mipom 5x4. IIOMIHATH MICISIMU NEPUINI PAIOK 1 TPETIi

PAIOK.

BapianT 2

1 1. .5
1)2—1—1511'1(511—85:)

Uucno a BBOIUTHCS KopucTyBadeM y kKoHncou Python.

2) 3HaiiTu cyMy BCIX 4mcel B 1 10 n, KpaTHUX yuchy k.

3) laHo ofHOMIpHMI MacHuB, IO CKJIaaeThes 3 N TIHCHUX €JIEMEHTIB.
— 3HalTH MaKCUMaJIbHUM €JIEMEHT.

— OOuucauTH cepeHe apu(PpMETUYHE BiJ' EMHHUX €JIE€MEHTIB MACHBY.
— BuBectu monatHi e1eMEHTH Ha €KpaH Y 3BOPOTHOMY TTOPSIIKY.

Bapiant 3
V2—/3n
1)z = Y2 von
2m

Yuciia m ta N BBOAATHCA KOpUCTyBayeM y KoHcoi Python.

2) Komm'torep «3aragae» uncio Bif 1 mo 100 (Bukopuctatu pyHKIifo random).
KopuctyBau BBOAMTH 13 KJIaBiaTypH JEsIKE YUCIO ¥ OJEPXKYE OHY 3 BIAMOBIICH:
“Moe uuncno Oinbie”, “Moe uucno menmie”, “Bu Braganu”. ['pa moBTOPIOETHCS JOTH

ITIOKH YHCJIO HC BragaHe.

3) laHO OTHOMIpHMI MacHB, IO CKJIAJa€Thes 3 N MIIOYNMCETLHUX €JIEMEHTIB.
— 3HalTH MIHIMAJILHUI €JIEMEHT.
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— O06YMCIUTH CyMy JIOJATHIX HEMTAPHUX €JIEMEHTIB MACUBY.

— BuBecTu n1onaTH1 e1eMeHTH Ha €KpaH.

Bapiaur 4

1)z = —/m

Yucno M BBOAUTHCSA KOpUCTyBaueM y KoHcoui Python.

2) 3uaiiT JOOYTOK BCIX HEMAPHUX YHCEN BiJ X /10 Y

3) 3uaiitu cepeaHe apuPpMETHIHE SIEMEHTIB KOXKHOTO psaaka matpuii Q(l,m) i
BITHATH MOTO 3 €JIEMEHTIB IIbOTO PSIKA.

Bapiant 5
_(xy+y, y<10

1)2_{x+ye, y =10

Yucna X Ta y BBOASATHCS KOPUCTYBayeM y KoHcomi Python.

2) 3HaiiT HAaNOUTBIINN CIIITLHUN JUTPHUK YHCEN X Ta Y

3) JaHo 1BOBUMIpHHII MacuB pO3MIPHICTIO 4X6, 3aIOBHEHHUI LIVIUMHU YUCIaMHU.
CdopmyBaTu OJHOMIPHUNM MAacCUB, KOXKHUN €JIEMEHT SKOTO JOPIBHIOE HAHOLIBIIOMY
€JIEMEHTY BIJIMOBIAHOTO PsI/IKA.

Bapianr 6

1) z = cos a + cos 2a + cos 6a + cos 7«

Yucao @ BBOIUTHCS KOpUCTyBaueM y KoHco:i Python.

2) JlaHo HaTypajbHE Yuciio n, odouucautu y = 1-3-5...(2:n-1).

3) Jano onHOMIipHMIT MacuB, 110 CKJIAAA€ThCs 3 N IIJIOYHUCEIbHUX €JIEMEHTIB.
— 3HaUTH MaKCUMAaJIbHUHM JOJATHUM €JIEMEHT.

— OOYHCIUTH CyMy JTOJAHTIX MTAPHUX €JIEMEHTIB MacCHUBY.

— BuBecTu Bii’€MHI1 €1€MEHTH Ha €KpaH y 3BOPOTHOMY IOPSIKY.

Bapiant 7
1)z = ,1_
Am+2

Uwucio m BBOAUTHCS KOpUCTyBaueM y KoHcodi Python.

2) TlouaBmm TpeHyBaHHS, CIOPTCMEH y Tiepiuii aeHb npooir 10 kM. [oxns
BiH 301IbIIyBaB JAeHHY HOpMY Ha 10% HOpMHU momepeaHbOro AHs. SIKUil cymapHuUii
[IUISIX TTPOOIKUTH CIOPTCMEH 3a n AHIB?

3) laHo oTHOMIpHMIT MacHB, IO CKJIaae€Thes 3 N TIHCHUX €JIEMEHTIB.

— 3HalTH MIHIMAJILHUAN JOJATHUN €JIEMEHT.

— OO6uucauTH cepeaHe apupMeTUUHEe T0AATHIX €JIEMEHTIB MACHUBY.

— BuBecTr HEHyBOBI €ICMEHTH Ha €KpaH Y 3BOPOTHOMY TIOPSIKY.

Bapianr 8
_(3+y, x=8
1)2_{925*3}, x =8

Yucna X Ta y BBOAATHCA KOPUCTYBaueM y KoHcoui Python.
2) O0uuciuTy  ¢akTopial, BHKOPHCTOBYIOYH IUMKJI. UYHCIO N BBOIUTH
KopucryBad. Z = n!
12



3) laHOo 1BOBUMIpHUI MacUB pO3MIPHICTIO 4X6, 3alIOBHEHUM IIJTUMU YHCIIAMH.
CdopmyBaTu 0JHOMIPHUN MAacUB, KOKHUH €JIEMEHT SIKOTO JIOPIBHIOE CYyMi €JIEMEHTIB
BIJIMOBIAHOTO PsI/IKA.

BapianTt 9

1)z = tg3a

Yucno & BBOOUTHCS KOpUCTyBaueM y KoHcodi Python.

2) OG6umciutu Z = x', BUKOPUCTABIIM IMKJI, 4YUCIa X Ta N BBOASTHCS
KOPHUCTYBA4EM.

3) BusHaunutH, 4yu € B JBOBUMIPHOMY MAacHBI CTOBMEIb, IO CKJIAJA€THCS
TUIBKH 3 JIOJATHIX a00 HYJbOBHUX €JIEMCHTIB.

BapianT 10

1) z = cos? a + cos* @

Yucno @ BBOAUTHCS KOpUcTyBaueM y koHcoui Python.

2) UlomicsyHa CTUIEH[Is CTYJEHTa CTAaHOBUTh A TpH., a BUTpaTH Ha
MPOKMBAHHS MEPEBUIYIOTh CTUIICH[II0 M CTaHOBJATH B TIpH. Ha Micsanb. Pict 1in
moMicAud 30ublrye BUTpatu Ha 5%. CkaaiTh Nporpamy po3paxyHKy CyMH IpOLIEH,
AKy HEOOXITHO OJHOPA30BO IOIMPOCUTH B OaThKiB, MO0 MOXHA OyJIO MPOKHUTH
HaByaJgbHUM pik (10 MicALIB), BAKOPUCTOBYIOUYH TUIBKHU 11 TPOLIl i CTUIIEHIIO.

3) laHo omHOMIpHMIT MacuB, 1110 CKJIaae€Thbest 3 N IHCHUX €JIEMEHTIB.

— 3HailTu MIHIMAJIbHUN JOAATHUN €JIEMEHT.

— OOuuncauTH 100yTOK HEMMAPHUX €JIEMEHTIB MacHUBY.

— BuBecTu Bi’€MHI €IEMEHTH Ha €KpaH.

BapianT 11
1) z= !

N
Ywuciio M BBOAUTHCS KOpUCTYyBaueM y KoHcodl Python.

2) BuzHauuTu,uu SBISIETHCS N TPOCTUM YUCIIOM.

3) laHo omHOMIipHUIT MacuB, 1110 CKJIaa€ThCsl 3 N TIMCHUX €JIEMEHTIB.

— 3HalTU MIHIMAJILHUM T0JJaTHUM €JIEMEHT.

— O0uMCIUTU CyMy NTAapHUX €JIEMEHTIB MacHUBY.

— BuBecTn MacuB Ha €KpaH y 3BOPOTHOMY TOPSIIIKY.

BapianT 12
1)z = Y2 sinZ
2 2
Yuciio @ BBOAUTHCA KOpUCTyBadueM y kKoHcoui Python.
2) OnHokMiTHHHA ame0a TITUTHhCS KOXKHI 3 TOAWHU Ha 2 KIITUHHU. BuzHauuTh
CKUIbKU Oyze ame0 yepe3 n TOjuH.
3) laHo omHOMIpHMI MacuB, 1110 CKJIafaeThbest 3 N IIHCHUX €JIEMEHTIB.
— 3HalTH MakCUMAaJILHUM B1JI €MHUH €JIEMEHT.
— OOuucnuTH cepenHe apuPpMETUIHE HETTAPHUX CIEMEHTIB MAaCHBY.
— BuBecTu Bii’€MHI €1€eMEHTH Ha €KpaH.

13



BapianT 13

1) z = (cos @ — cos )% — (sina — sin B)?

Yucna a ta f BBOOUTHCS KOPUCTyBaueM y KoHcodi Python.

2) BuzHauuTH, 4u SBISETHCA YUCIO N HAIJIUIIKOBUM 4HCIIOM. HanmuiikoBe
YHUCJIO — JIOJATHE IIJIE YUCIIO N, CyMa JOJAaTHUX MUIBHUKIB (BIIMIHHHUX BiJl N) SKOTO
nepeBunye n. UYwmcno 48, Hampukiad, € — HAUIAIIKOBUM,  OCKIJIBKH
1+2+3+4+6+8+12+16+24=76, 76 > 48.

3) [laHo ogHOMIpHUIT MacuB, IO CKIAAA€THCS 3 N IIMCHUX €IEMEHTIB.

— 3HalTH MIHIMAJIbHUN BiJ €MHHUI €JIEMEHT.

— OO6uMCIUTH cepeaHe apupMeTUUHE TOAATHUX CIEMEHTIB MacHUBY.

— BuBectu momatHi eeMEHTH Ha €KpaH.

Bapianr 14

1) z = sin(a + B) - sin(a — B)

Uucna a ta f BBOAUTHCS KOPUCTYBaueM y koHcoJii Python.

2) Cnoptcmen mnpobirae 3a 1-i neHb M KM, KOKHUM HACTYNHHM JIeHb BIH
30uTbITye HOpMY MpoOiry Ha K%. BusHauute depe3 CKUIbKHM JIHIB HOpMa MPOOITY
MOke ctatu OuabIie S0 kM.

3) aHo ogHOMIpHUI MacCHUB, IO CKIAAA€THCA 3 N IIUIOYUCENbHUX €JIEMEHTIB.

— 3HalTH MakKCUMaJILHUH B1JI €MHUH €JIEMEHT.

— OOuucanTH 100YTOK BiJI’€MHUX €JIIEMEHTIB MacHUBY.

— BuBecTu HeHyIBOBI €IEMEHTH Ha €KpaH y 3BOPOTHOMY TIOPSIKY.

Bapianr 15

1) z = cos?x + sin®y +%sin22x -1

Uwucna x Ta y BBOOUTHCS KOPUCTYBaueM y kKoHcouti Python.

2) 3HaliTu HaliMEHIIIe CIUIbHE KPaTHE YMCeN X Ta Y.

3) laHOo oTHOMIpHMIT MacHUB, IO CKJIaa€Thes 3 N IJIOYMCETLHUX €JICMEHTIB.
— 3HalTH MIHIMAJILHUM €JIEMEHT.

— OOuuncauTH 100yTOK HEHYJIHOBUX HEMAPHUX €JIEMEHTIB MacHUBY.

— BuBectu MacuB Ha €KpaH y 3BOPOTHOMY TIOPSIKY.

Bapianr 16
m+3
1) £ = E

Yucno M BBOAUTHCA KOpUCTyBadeM y KoHcoi Python.
2) JlaHo HaTypajbHE YKCIIO N, 00uucauT y = 2-4-6...(2:n).
3) JdaHo onHOMIipHUIT MacHB, 1110 CKJIAAA€ThCs 3 N UIOYHUCETbHUX €JIEMEHTIB.
— 3HalTH MakCUMAaJILHUM B1JI €MHUH €JIEMEHT.
— OOuucnuTH cepenHe apuPpMETHIHE MAPHUX CIEMEHTIB MAaCHBY.
— BuBecTu HeHyBOBI €JIEMEHTH Ha €KPaH Y 3BOPOTHOMY TOPSIIKY.
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BapianT 17
sin2a + cos2b, a = 15

1 ={
)z va + b?, a < 15

Yucna a ta b BBogsiThest KopucTyBadem y koHcodi Python.

4 n+1

2 3
2) laHo HaTypaJbHE YHUCIIO N, OOUUCITUTH [totgt ot —

3) laHo ofHOMIpHMI MacuB, 110 CKJIaae€Thest 3 N IHCHUX €JIEMEHTIB.
— 3HalTH MaKCUMaJIbHUHN €IEMEHT.

— OOGUHCITUTH CyMy MapHHUX €JIEMEHTIB MaCUBY.

— BuBectu Bim’€MHI €IEMEHTH Ha €KpaH y 3BOPOTHOMY MOPSAKY.

BapianT 18

1) z = cos®x + sin’y

Uwucna x Ta y BBOJATHCA KOpUCTyBadeM y KoHcoui Python.

2) 3naiitu cymy S KBajpatiB uncen Big 1 1o N

3) daHo oAHOMIpHUN MaCHUB, IO CKIAAA€THCA 3 N IIUIOYUCENTBHUX €JIEMEHTIB.
— 3HaWTU MaKCUMaJIbHUAN TOJIATHUN €JIEMEHT.

— OOuucauTH 100YTOK €JIEMEHTIB MACHBY.

— BuBectu n0o1aTHI €1€MEHTH Ha €KpaH.

BapianT 19
1-2sinx

1)z=—""-—
1+sin?x

Yuciio x BBOAUTHCS KOPUCTyBaueM y KoHcodl Python.

2) 3HaliTu CyMy BCIX ApHUX YUCEN BiA X A0 Y.

3) JdaHo onHOMIipHMIT MacuB, 110 CKJIAAA€ThCs 3 N IIIOYHUCETbHUX €JIEMEHTIB.
— 3HalTH MIHIMAJILHUN JOJNATHUMN €JIEMEHT.

— O0YHCIUTH CyMy IOJATHUX €JIEMEHTIB MaCHUBY, KpaTHUX 3.

— BuBecTH He Hy/IbOBI €JIEMEHTH Ha CKpaH.

Bapianr 20
m—yn
1)z = vm—vn

Yuciaa M ta N BBOAATHCSA KOPUCTyBaueM y KoHcoi Python.

2) BusHaumTH, YM SBISETHCA YHUCIO N JOCKOHAIMM. JIOCKOHAllE YHUCIIO —
HaTypajibHE YMCIIO, SIK€ JOPIBHIOE CyM1 BCIX CBOIX JIUJIBHUKIB, Hamp., 6 (1 +2 +3 =
6),28 (1+2+4+7+14=28).

3) laHo omHOMIpHMIT MacuB, 1110 CKJIaaeThbest 3 N IIHCHUX €JIEMEHTIB.

— 3HalTH MiHIMQJIbHUMN €JIEMEHT.

— OOuucnautu J06YTOK HE HYIHOBHUX €JIEMEHTIB MAaCHUBY.

— BuBecTtu nogaTHi e1eMEHTH Ha €KpaH Y 3BOPOTHOMY TOPSIKY.

BapianT 21
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1)22{ —J/x, x > 45
sin 2x, x =< 45

Uwucno X BBOIUTHCS KOpUCTYyBayeM y KoHcodl Python.

2) 3naiitu nepue ynciao PidoHayyi, mo Oyae OuIblIe 3amaHoro yucia p (y
nocioBHOCTI P100HAYY1 KOKHE HACTYITHE YHCIIO JIOPIBHIOE CYyMI JIBOX TOMEPEIHIX:
0,1,1,2,3,5,8,13, 21, 34, 55, 89, 144, 233, 377. FO=1, F1=1, F2=1, Fn=Fn-1+Fn-
2, Nn>=2),

3) JlaHO OTHOMIpHUI MaCHB, IO CKIAAA€ThCS 3 N MIHCHUX €JIEMEHTIB.

— 3HalTH MaKCUMAaJIbHUN €JIEMEHT.

— OOuucnutu cepenHe apupMeTUIHE Bl EMHHUX €JIEMEHTIB MAaCUBY.

— BuBecTu MacuB Ha ekpaH y 3BOPOTHOMY MOPSAKY.

Bapianr 22

1)z = YZsint+1
2 x

Uucao X BBOIUTHCS KOpUCTyBaueM y KoHcodil Python.

2) BuzHauuTH, 4YM SABISETHCS YKMCIO N HEAOCTAaTHIM 4uciaoMm. HemocrtaThe
YUCJI0 — HAaTypaJbHE YMCII0, CyMa BJIACHUX JIJIbHUKIB SKOTO MEHIIIA 32 CaMe YHCIIO.
Hamp., 15 — HenocraTHe uucno, oro ainpbHUKamu € 1, 3 Tta 5, ix cyma piBHa 9, 110
MeHie 15.

3) laHo omHOMIpHMIT MacuB, 1110 CKJIaa€Thesl 3 N UIOYUCETbHUX €JIEMEHTIB.

— 3HalTU MaKCUMAJIbHUWN JOJaTHUHN €JIEMEHT.

— OO6YuCIUTH CYyMY €IIEMEHTIB MacHUBY.

— Buectn HGHYJIBOBi CJIICMCHTH Ha CKPaH Yy 3BOPOTHOMY IIOPAIKY.

BapianT 23
{(3x+2)2—24x
1) z= : 3 —_ 2
VYT

Uwucio X BBOIUTHCS KOpUCTYyBadeM y KoHcodl Python.

2) [oMinaTH OPSAOK IUQP YKCIIA N HA 3BOPOTHIM.

3) laHo omHOMIpHUI MacHB, 110 CKJIaJAae€Thes 3 N IUIOYNCEITbHUX €JIEMCHTIB.
— 3HalTH MaKCUMaJIbHUI B1J]'EMHHI €JIEMEHT.

— OOYuCAUTH CyMy BIJ’€MHUX €JIEMEHTIB MACHBY.

— BuBectn momatHi eeMEHTH Ha €KpaH.

Bapiant 24

1) z = 2sin x ++/x

UYucno X BBOAUTHCSA KOpHUCTyBaueM y koHcoui Python.

2) Jlano natypansHe yncio N. BuzHauntu HaiOuibiny mudpy 1 ii mo3uiio B
guci (Harp., N=573863, Haii0insImor € nudpa 8, ii mo3wuilis - 4eTBepTa 3IiBa).

JI1s BUKOHAHHS 3aBJIaHHS BUKOPHUCTATH OIEpaIlii IIJI0OYUCEIFHOrO JAUICHHS Ta
3HAXO/KCHHSI 3QJIHINKY BiJT JTIJICHHS.

3) JdaHo onHOMIipHUI MacHUB, 110 CKJIAJA€ThCs 3 N UIOYHUCETHUX €JIEMEHTIB.

— 3HalTH MaKCUMaJIbHUMN €IEeMEHT.
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— OOGuHCTUTH cepeHe apuPMETHIHE HETAPHUX E€JIEMEHTIB MACHBY.
— BuBectu Bin’€MHI €I€eMEHTH Ha €KpaH.

Bapianr 25

1) z = cos® x —/x

Yucno X BBOIUTHCS KOpUCTyBaueM y KoHcoui Python.

2) Hano mine yncno M. IloTpiOHO 3HaiTH HaliMeHIIIe 1ije Bl €éMHE uucio k,
npu skomy 3 k> M.

3) laHo ofHOMIpHMI MacuB, 1110 CKJIaaeThest 3 N TIHCHUX €JIEMEHTIB.

— 3HalTH MIHIMAJILHUN B1JI €MHHUH €JI€MEHT.

— OOuucanTH 100yTOK HEHYJIHOBUX €JIEMEHTIB MaCUBY, KpaTHUX 3.

— BuBecTu Bin’€MHI €IEMEHTH Ha €KpaH Yy 3BOPOTHOMY TOPSIIIKY.

Bapianr 26
1) 7 = 2tg x—/x

Yuciio X BBOJUTHCS KOpUCTyBadeM y KoHcoal Python.

2) 3HaliTU CyMy BCIX YHCEJI BJ X /10 Y, KpaTHUX YUCITY 3.

3) laHo onHOMIpHMIT MacuB, 1110 CKJIaa€Thest 3 N IMCHUX €JIEMEHTIB.
— 3HailTu MiHIMaJIbHUN JOJAATHUHN €JIEMEHT.

— OOuuncauTH 100yTOK HE HYJILOBHUX €JIEMEHTIB MAaCHBY.

— BuBecTu HEHyJIbOBI €JIEMEHTH Ha €KPaH y 3BOPOTHOMY MOPSIIIKY.

Bapiant 27

1)z =e* ++/x

Yucio X BBOIUTHCS KOpUCTyBadeM y KoHcodl Python.

2) 3Haiitu cymy nudp yucia n.

3) JlaHO OJHOMIpHUIT MacHB, IO CKJIAAA€THCA 3 N TIHCHUX CIIEMEHTIB.
— 3HaWTU MaKCUMAaJIbHUM €JIEMEHT.

— OOuucnauTH cepeaHe apuPpMETHIHE TOJATHUX EIEMEHTIB MaCUBY.

— BuBecTu Bii’€MHI1 €1€MEHTH Ha €KpaH y 3BOPOTHOMY IOPSIKY.

Bapianr 28
1) 7 = (mr__i)‘\fﬁ_(n_zl}‘\fﬁ
Vvm® +tnmt+ms—m

Yuciia M ta N BBOAATHCA KOpUCTyBadeM y KoHcodl Python.

2) B intepBani Bigx A g0 B 3HaliTH cyMy Ta KIJIBKICTh BCIX LIUIMX YHCE, IO
TsAThes Ha 3 0e3 3aluIIKy 1 He IIIAThes Ha 9 0e3 3auIIKy.

3) laHo ofHOMIpHMI MacuB, 1110 CKJIaJae€Thesl 3 N HUIOYMCETbHUX €JIEMEHTIB.

— 3HalTH MIHIMAJIbHUN €JIEMEHT.

— OOGYHCIUTH CyMy €JEMEHTIB MACHUBY.

— BuBecTu momaTHi €J1€MEHTH Ha €KpaH.

Bapianr 29
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1-3-..

fx
eV

1)z=—
Yil—x
Uwucno X BBOIUTHCS KOpUCTYyBayeM y KoHcodl Python.
2) Jlano mine HeBia emue uncio N. Skmo N - HemapHe, TO BUBECTH JTI0OYTOK
‘N; sixmo N — mapHe, To BUBeCTH 100yTOK 2-4-...-N.
3) laHO OAHOMIpHUI MACHB, IO CKIAAAE€THCS 3 N IMUIOYHCETHHUX €JICMEHTIB.
— 3HallTHM MaKCUMAaJbHUN €JIEeMEHT MaCHUBY.
— OOGuucnutu cepeaHe apuMeTHIHE €IEMEHTIB MaCHBY.
— BuBecTu MacuB Ha ekpaH y 3BOPOTHOMY MOPSAKY.

Bapiant 30

1)z = e* + sin x — cos 2x

Yucno X BBOAUTHCS KOpUCTyBaueM y koHcoui Python.

2) Mano HatypanbHe unciao N. OTpuMaTH BCi MPOCTI AUTBHUKH 1IOTO YHCTIA.
3) laHo omHOMIpHUIT MacuB, 1110 CKJIaaeThesl 3 N HUIOYUCETbHUX €JIEMEHTIB.
— 3HalTH MIHIMAJILHUAH B1JI €MHHUHN €JI€MEHT.

— OOYuCIUTH CyMy BiJI’€EMHUX €JIEMEHTIB MacHUBY.

— BuBecTu 10/1aTHI €1€MEHTH Ha €KpaH.

Koumpononi numanns:

1. SIxi ocobamBOCTI Ta nepearu MoBu Python Bu 3naere?

2. Ha3BiTh OCHOBHI IPUHIMIIN CUHTaKcucy MoBH Python.

3. SIk 3MIACHIOETHCS BBEJICHHS/BUBEICHHS JaHUX Y MOB1 Python?
4. SIkwii cunTakcuc Kty for y mosi Python?

5. Ha3BiTh npunIunu pobotu 31 cnuckamu y MoBi Python.
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JlaGopaTopna po6ora Ne2
Tema: ®ynkiii y Moi Python
MeTta: HaBUMTHCS] CTBOPIOBATH BilacH1 ¢yHKIII1 y MoBi Python

TeoperuyHa yacTuHa

DOyHKuii

®Oynkiist B python — 00'ekT, kUil mpuitmMae apryMeHTH 1 MOBEPTA€ 3HAYCHHS.
3a3Buyail PyHKIIisI BU3HAYAETHCS 32 JJOIOMOT0o0 1HCTpyYKITii def.

Buznaunmo HalmpocTinty GyHKITITO:

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

[HCTpyKIIis return xaxe, 1o NOTPiOHO MOBEPHYTH 3HAYEHHS. Y HAIIOMY
BUITAJIKY (DYHKIIISI TOBEPTAE CYyMY X 1.
Ternep Mu 11 MOKEMO BUKIIMKATH:

>>>

>>> add (1, 10)

11

>>> add('abc', 'def')
'abcdef!

Ilpumimka. Tlo3naueHHs >>> o3Hayae, IO KojA OylO 3amylieHO Yy
KOMaHIHOMY PSJIKY, & HE BHECEHO Ta 3aIyIleHO 3 .py ¢aiy.

@OyHKIIisE MOKe OyTH OyAb-sKOi CKJIAJTHOCTI 1 OBEPTATH OY/Ib-5K1 00'€KTH
(cucku, KOPTEXi, 1 HABITh PYHKIIIT).

DyHKIIs MOKE 1 HE 3aKIHUYBATUCS IHCTPYKIIEIO return, Ipu HbOMY (yHKIIIS
ITIOBEpHE 3HaYeHHsA None:

>>>
>>> def func():
pass

>>> print (func())
None

A pryMeHTH (PyHKIIII

DyHKIIIS MOKE MPUUMATH OyIb-SIKY KIJIBKICTh apTYMEHTIB UM HE IPUIMATH 1X
30BciM. Takox mommpeHi PyHKIIIT 3 JOBUTBHIUM YHUCIIOM apTryMEHTIB, QYHKIIIT 3
MO3UIIIHUMH 1 IMEHOBaHUMU apryMEHTaMu, 00O0B'SI3KOBUMHU 1 HEOOOB'SI3KOBUMHU.

>>>
>>> def func(a, b, c=2): # ¢ - HeobOB'a3KOBMI aAPIYMEHT
return a + b + c

>>> func (1, 2) #a=1, b =2, ¢c = 2 (3a 3aMOBUYBAHHSM)
5

>>> func(l, 2, 3) #a=1, b =2, ¢c =3

6

>>> func(a=1l, b=3) #a =1, b =3, ¢ =2
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>>> func (a=3, c=6) #a =3, ¢c = 6, b H& BMBHAUEHMUI - BUHUKHE IIOMUIIKA
OyHKI1SA TakKoX MOXe IpMMMaTKM 3M1HHY Ki1JbKiCcTh HO3MUIMHMX apryMeHTiB, Toxni
nepen iM'sam cTaBUTBCS *:
>>>
>>> def func(*args):
return args

>>> func(l, 2, 3, 'abc')
(1, 2, 3, 'abc'")
>>> func ()

()
>>> func (1)

(1,)

Sk BUIHO 3 TIPUKIIAMy, args — Iie KOPTEXK 3 YCiX MepeIaHnX apryMeHTIB
(GyHKITIT, 1 31 3MIHHOIO MOYKHA MPAIFOBATH TaK CaMo, SIK 1 3 KOPTEKEM.

DyHKIIIS MOXKE IPUIUMATH 1 TOBUIbHE YHUCIIO IMEHOBAHUX apTyMEHTIB, TO/II
nepes iM'SM CTaBUThCS **:

>>>
>>> def func (**kwargs) :
return kwargs

>>> func(a=1l, b=2, c=3)
{'a': 1, 'c¢': 3, 'b': 2}
>>> func ()

{}
>>> func(a='python')
{'a': 'python'}

B 3MinHii kwargs y Hac 30epiraeTbcs CIIOBHHUK, 3 SIKUM MU, 3HOBY-TaKH,
MOKEMO pOOUTH BCe, 110 HAM 3aMaHEThHCA.

AHoHIMHI ¢yHKUil, iHcTpyKuia lambda

AHOHIMHI (DYHKI[IT MOXKYTh MICTUTH JIMIIIE€ OAUH BUCIIB, aJI€ 1 BAKOHYIOTHCS
BOHU HIBU/IIE. AHOHIMHI (DYHKIIIi CTBOPIOIOTHCS 3a JOMIOMOTOI0 IHCTPYKLIi lambda.
Kpim 1iporo, ix He 000B'SI3KOBO MPUBJIACHIOBATH 3MIHHIH, SIK MU POOUIIH 3
iHcTpykiieto def func ():

>>>

>>> func = lambda x, y: x + vy

>>> func(l, 2)

3

>>> func('a', 'b')

'ab'

>>> (lambda x, y: x + vy) (1, 2)

3

>>> (lambda x, y: x + vy) ('a', 'b'")

'ab'

lambda dyHkuii, Ha BimMiHy Bin 3BMUaMHOl, He norpibHa iHcTpykuig return,
a B 1HmOMY, BOHA MOBOIMUTHLCH TOUHO TakK Xe:

>>>

>>> func = lambda *args: args
>>> func(l, 2, 3, 4)

(1, 2, 3, 4)

f = lambda x: x**2 + 4
Te x came, LO:
def f(x):

return x**2 + 4
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Y 3arajbHOMYy BUINAIKy OyIb-saka KOHCTPYKL1S BUOY:
def g(argl, arg2, arg3, ...):
return expression
Moxe OyTM 3alMcaHa S[K:
g = lambda argl, arg2, arg3, ...:expression

Lambda-dynkmii xyxe 3pydHi Ui TOTO, 00 BU3HAYATH HEBEIWKI (PYHKIIIT
"Ha TbOTY" 1 TOMY Jy>Ke TOMYJIAPHi cepel] 0araTboX MPOrpamicCTiB.

Lambda-¢pyHkmii 49acTo BHKOPHCTOBYIOTHCS JUIS IIBHIKOTO BU3HAYCHHS
GyHKIIT SIK apryMeHT 1HII01 (PyHKIIII.

Doc strings

B Python € momoBnenicte mpo Te, MmO psAAKA gAokyMeHTamii (doc strings)
BCTaBJISIOTHCS BiJpa3y IMicis 3arojoBka (QyHKIii. Doc strings MicTATh KOPOTKHN
onuc MeTH (YHKII Ta TMOSICHIOIOTh CEHC apryMeHTIB 1 3HadeHb. Doc strings
PO3MIIIAIOTHCS B TOTPiMHUX jankax """, siki J03BOJISIOTH PO3OMBATH TEKCT MK HUMHU
B KiUTbKa psakiB. Och JBa MPUKIAIM BUKOPUCTAHHS PSJIKIB JIOKyYMEHTaIlli Y
(GyHKIISIX, KOPOTKUH 1 TOBTUH:

def C2F (C):
"""Convert Celsius degrees (C) to Fahrenheit."""
return (9.0/5)*C + 32

def line(x0, y0, x1, yl):

Compute the coefficients a and b in the mathematical
expression for a straight line y = a*x + b that goes
through two points (x0, y0) and (x1, yl).

%0, y0: a point on the line (floats).
x1, yl: another point on the line (floats).
return: coefficients a, b (floats) for the 1line (y=a*x+b) .

a = (yl - y0)/float (x1 - x0)
b = y0 - a*x0
return a, b

3anaM'sTaiiTe, MO PSIAKKA JOKYMEHTalll MOBUHHI PO3TAIIOBYBaTUCS JO BCIX
iHCTpyKIiK ¢yHKii. Doc strings e He MPOCTO KOMEHTapi, BOHM MAarOTh OUIbIII
MOJIUBOCTI. Hanpukiaz, st Buile onucanoi GyHKIIIT JTiHIT BUKOHYETHCS KOMaH/a:

print (C2F. doc_ )

B PE3YJIBTATI SIKOT (SIK BU MOXETE TIEPEBIPUTH CaMi) BUBOJIUTHCS BECh
yKJageHuit BMictT Doc strings.

Mony.ui

Iiagkao4eHHs MOaYJIS 3i CTAHAAPTHOI 0i0JIioTeKH

[TigKTF0YUTH MOTYJIb MOKHA 32 JOTIOMOTOI0 IHCTPYKIIii iMmopTy. Hanpukian,
MIKTI0YUMO MOoAyJ b OS 1Jist OTpUMaHHS TOTOYHOI TUPEKTOPII:

>>>
>>> import os
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>>> os.getcwd()
'C:\\Python33"

[Ticns xmrogoBOoro cjoBa import BKa3yeTbcs HazBa Moayis. OJHIEO
THCTPYKITIEI0 MOYKHA MIAKITIOYUTH ICK1IbKa MOAYJIIB, X04a I[bOTO HE PEKOMEHTYETHCS
pOOUTH, TaK fK II€ 3HIKY€E YUTAHICTh KOY. IMmopTyemMo Moaymi time 1 random.

>>>

>>> import time, random
>>> time.time ()
1376047104.056417

>>> random.random ()
0.9874550833306869

[Ticnst iMmopTyBaHHS MOAYJSl MOTO Ha3Ba CTa€ 3MIHHOIO, Y€pe3 SIKy MO>KHA
OTpUMATU JOCTYI A0 aTpuOyTiB Moayis. Hampukiaa, MoXHa 3BEpHYTHCS 10
KOHCTaHTH €, pO3TalloBaHoi B Moaysi math:

>>>

>>> import math
>>> math.e
2.718281828459045

Bapto Big3HauuTH, W0 SAKIOIO 3a3HAYCHUN aTpuOyT MOAyJs He Oyne
3HaleHui, 30y IuThcsl BUHATOK AttributeError. A sikiiio He BOacTbCs 3HAUTH MOJTYJIb
U1l iMIopTyBaHHs, To ImportError.

BukopucranHs nceBaoHiMiB

Ski1o Ha3Ba MOJYJISI 3aHATO JIOBra, ab0 BOHA BaM HE MOJ00A€ThCS 3 SIKUXOCh
IHIIUX TPUYUH, TO 711 HEi MOXHA CTBOPUTH TICEBJIOHIM, 3a JIONMIOMOTOI0 KJIIOUOBOIO
CJIOBA as.

>>>

>>> import math as m
>>> m.e
2.718281828459045

Tenep moctynm a0 Bcix aTpuOyTiB Moayis math 3MiHCHIOETBCS TUTBKH 3a
JIOTIOMOTOI0 3MIHHOI m, a 3MiHHOI math B miif mporpami Bxke He Oynae (SIKIIo,
3BHYAMHO, BH IMCJISI IIbOTO HE Hamuiere import math, Toxi Mmoayns Oyae AOCTYITHHMA
SIK TI1JT IM'SIM M, Tak 1 mia iM'ssM math ).

IncTpykuis from

[TigkmrounTy eBH1 aTpuOyTH MOIYJIS MOKHA 3a JIOMTOMOTOI0 1HCTPYKIii from.
Bona Mae kinbka ¢popmaria:

from <Haszea momymns> import <Atpubyr 1> [ as <IlceBmonim 1> ],

[<ATtpubyt 2> [ as <IlceBnonim 2> | ...]
from <Haszsamomyns> import *
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[Tepuuii opMar 103BOJISIE MIAKIIOUUTH 3 MOAYJS TUIBKA 3a3Ha4eHl BaMu
aTpuOyTu. {75 MOBrUX iMEH TaK0X MO>KHA NIPU3HAYMTH TICEBIOHIM, BKa3aBIU HOTO

II1CJIST KJIFOYOBOTO CJIOBA as.
>>>
>>> from math import e, ceil as c¢
>>> e
2.718281828459045
>>> c(4.6)
5

ImnopToBaHi aTpuOyTH MOKHA PO3MICTUTH Ha JACKUIBKOX PAIKAxX, AKIIO IX
Oararto, J1s1 Kpamoi YuTaHHS KOJY:

>>>
>>> from math import (sin, cos,
tan, atan)

Hpyruii dopMmat iHCTpYKIii from 103BOJISE MIAKIIOUNTH BCl (TOUHIIIE, Mailke
BC€) 3MIHHI 3 MOAyJid. [[71s mpuKiaay iMIoOpTyeEMO BCl aTpUOYTH 3 MOJYJIA SYS:

>>>

>>> from sys import *

>>> version

'3.3.2 (v3.3.2:d047928ae3f6, May 16 2013, 00:03:43) [MSC v.1600 32 Dbit
(Intel) ]’

>>> version info

sys.version info (major = 3, minor = 3, micro = 2, releaselevel =
'final', serial = 0)

Crnip 3ayBakuTH, 110 HE BCl aTpuOyTH OyAyTh IMIOPTOBaHI. SKIIO B MOy
BU3HaUueHa 3MiHHAa __ all  (cmucok aTpuOyTiB, SIKI MOXKYTh OyTH MIJKIIIOYEHI), TO
OyIayTh MIJKIIOYEHI TUIbKM aTpUOyTH 3 LbOro cnucky. Skmo 3minHa _ all  He
BHU3HAUCHA, TO OyAyTh MiAKIIOUEHI BCl aTpUOyTH, SIKI HE MOYUHAIOTHCS 3 HUKHBHOTO
nigkpecneHHs. Kpim Toro, HEoOXiHO BpaxoByBaTH, IO IMIOPTYBaHHS BCIX
aTpuOyTIB 3 MOJYJISE MOKE TMOPYIIUTH MPOCTIp IMEH TOJIOBHOI MPOTPaMHU, TaK SIK
3MiHHI, 110 MalOTh OJJHAKOBI IMEHA, OyIyTh TIEpe3anucaHi.

CrtBopenHs cBoro moayJisa Ha Python

CtBopumo ¢aitn mymodule.py, B SKOMy BU3HAUYUMO SIKICh (PYHKITIi:

def hello():
print ('Hello, world!")

def fib(n):
a=Db=1
for i in range(n - 2):
a, b=D>b, a+b
return b

Tenep B 1miif ke Mmariii CTBOPUMO 1HIINNA (aiis, HaMPHUKIIaA, main.py:

import mymodule

mymodule.hello ()
print (mymodule.fib (10))
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Ha expaH OyIe BUBEIEHO:
Hello, world!
55

Sk Ha3BaTH MOAYJb?

[Tam'statite, mo Bu (abo 1HIN JrOAU) OyayTh HMOro IMIOPTYBaTH 1
BUKOPUCTOBYBATH B SIKOCTI 3MIHHOI. MOAyJlb HEMOXKHA Ha3BaTH TaK, SIK 1 KIIIOUOBE
cioBo. Takox iMeHa MOJYJIB HEMOXHa NouMHaTu 3 uudpu. I He BapTO Ha3MBATU
MOJYJIb TaK, K OyIb-AKy 3 BOynoBaHUX (PyHKIiH. ToOTO, 3BUYaitHO, MOYKHA, aJe 11e
CTBOPUTDH BEJIMKI HE3PYUHOCTI TP MOTO MOAATIBIIOMY BUKOPUCTAHHI.

Kyau nomicTuru Mmoayiab?

Tynu, ne itoro moTiM MoxkHa Oyze 3HaiTu. nsxu nmonryky MoayitiB BKa3aHi B
3MiHHIA sys.path. ¥ HbBOTO BKJIIOYEHI MOTOYHA AMPEKTOpPis (TOOTO MOIYJIh MOYKHA
3aMUIIMNTA B TMAamii 3 OCHOBHOIO MPOrpaMol0), a TaKOX JTUPEKTOpii, B SKHX
BcTaHoBieHO python. Kpim Toro, 3miHHy sys.path mMo)kHa 3MiHIOBaTH BpY4HY, IO
JI03BOJISIE€ TOKJIACTU MOJYJIb B OYy/Ib-SK€ 3pYUHUM JJ1s1 Bac Miciie (TOJIOBHE, HE 3a0yTH
B T'OJIOBHIU Iporpami MmoaudikyBartu sys.path).

UM M0KHA BUKOPHCTOBYBAaTH MOAYJIb SIK CAMOCTIiiiHYy Iporpamy?

Moxna. Oanak Tpeba nmam'sTaTH, 10 HpPU IMIIOPTYBaHHI MOAYJS MOro KoJ
BUKOHYETbCA TIOBHICTIO, TOOTO, SKIIO @porpaMa IIOCh JPYKye, TO MpH ii
IMIOPTYBaHHI 11e OyJe HaJApyKoBaHO. L[bOro MokHa YHUKHYTH, SIKILO MEPEBIPATH, YU
3alyIIeHUHd CKpUNT SK Hporpama, abo immoproBanuil. Lle moxHa 3poOuTtH 3a
JIOTIOMOTOI0 3MIHHOI __name_, sika BU3HA4YeHa B Oy/b-sKiil mporpami, i JOPIBHIOE
" __main__", K0 CKPHIIT 3aITyIIEHUIA B SKOCTI TOJIOBHOT MPOTPaMH, 1 iM's, SIKIIO BiH
iMnoproBanuii. Hanpukian, mymodule.py Moke BUTIsiAaTH OCh TakK:

def hello():
print ('Hello, world!")

def fib(n):
a=Db=1
for i in range(n - 2):
a, b=>b, a+b
return b

if name == " main_ ":
hello ()
for i in range (10):
print (fib (1))

3aBaaHHA:

Bapianr 1

Po3po6iTh GpyHKIIIT AJ1s1 3A1ICHEHHS] HACTYITHUX OTepalliil 31 CIUCKaMHU:
1. BynsbaiikoBe cOpTyBaHHS;

2. Ilomryk enieMeHTy 3a 3HAUEHHSIM;

3. Ilomryk mociiioBHOCTI €JIEMEHTIB;

4. Tlomyk nmepmmx 1’ sITH MiHIMaJTbHUX €JIEMEHTIB;

5. [Momryk mepumux 1m’ AT MaKCUMaIbHUX €JIEMEHTIB;
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6. [Tomyk cepeqHROr0 apuPMETHIHOTO;

7. TloBepHeHHS CMHUCKY, MO0 C(HOPMOBAHUN 3 MOYATKOBOTO CIHCKY, ajieé He
MICTUTh TTOBTOPIB (3aJIUIIAETHCS JIUIIIE MTEPITUI 3 OJTHAKOBUX €JIEMEHTIR).

[TomicTiTh (QyHKIIT B OKpemMud MOAyNb. Peamizyiite mnporpamy, ska
BHUKOPHUCTOBYE BC1 (PYHKIIIT 31 CTBOPEHOr0 MoayJisi. 3poOutu omucu Doc strings asns
KOXKHOT peasi3oBaHoi (QyHKITII.

Bapianr 2

Po3po6iTe HacTymHI QyHKIIII:

1. Oynkiio, mo npuiiMae 1 apryMeHT — CTOpPOHY KBajpaTy, 1 moBepTae 3
3HAUEHHS: IEPUMETP KBaJIpaTy, IJIOILY KBaJIpaTy Ta JAlaroHalb KBaJaparTy;

2. ®dyukiio, ska npuiivae 1 apryment — yucio Big 0 mo 1000, 1 moBepTae
True, sxu1o BoHO mpocte, 1 False — inakie;

3. ®yukIiio, MO fK apryMeHT npuiimae 1ie 4yuciao N, CTBOpIOe€ CHHCOK
ToBXHHOIO N, 3aMoBHIOE WOTrO BHUITAJKOBUMH IIUJIMMHU YHUCIAaMH Ta IOBEPTAE IIeH
cnucok. Ilpumimka: JIns reHepallii BUIAIKOBUX YHCE]I BUKOPUCTATH O107110TEKY
random Ta ii ¢pyHkmiro randint;

4. OyHKIO, M0 OTPUMYE 2 apryMEHTH — CHHUCOK yucen ISt Ta dmcio n i
MOBEPTAE BCl YncIIa 31 ciucky ISt, mo Oiibmi yucia n;

5. dyHKIIO, 0 OTPUMYE 2 apryMEHTH — CHHUCOK yucen ISt Ta umcimo X i
MOBEPTAE 3HAYCHHS CKUIBKH Pa3iB YUCIIO X 3yCTPIYaeThCs y CIUCKYy ISt;

6. @yHKI10, II0 K apTyMEHTH OTPUMYE 2 CIHUCKH, a TOBEPTAE OJAUH CIHUCOK,
10 MICTUTb YC1 CILJIbHI €1EMEHTH CIHCKIB-APTyMEHTIB;

7. OyHKIII10, AKa MPUIMAaE K apryMEHTH 2 CIIUCKHU Ta BUBOJUTDH YC1 €IIEMEHTH
IIEPIIOTO CIHUCKY, IKUX HEMAE y IPYrOMY.

[TomicTiTe (QyHKIIT B oOKpemMudd Moayib. PeamizyiiTe mporpamy, ska
BUKOPUCTOBYE BCl (QYHKIIT 31 CTBOpeHOro Moayis. 3po6iTh onucu Doc strings ans
KOXKHOT peasi3oBaHoi QyHKIIII.

BapianT 3

Po3po0iTh HacTymHI QyHKIIII:

1. ®ynkuiro, mo npuitmae 1 aprymeHt — Homep micsusg (Big 1 mo 12), i
MOBEPTAE MOPY POKY, AKOMY LEH MICSIb HAIEKUTH (3UMa, BECHA, JIITO YU OCIHb);

2. OyHKUIO, AKa nNpuiiMae 1 apryMeHT — HOMEp pOKy, 1 moBeptae True, sSKIIO
pik BUCOKOCHUH, 1 False 1nakie. /lpumimxka: Bynp-sikuil pik, skuil gintbes Ha 4 0e3
3QIMIIKY, € BHCOKOCHMM pokoMm: Hampukiazn, 1988, 1992 Tta 1996 poku €
BHCOKOCHUMU;

3. OyHKIII0, 0 MpuiiMae 3 apryMeHTH — JACeHb, Micslb Ta pik. [loBepHyTH
True, sxmo Taka narta icHye, Ta False — sikio Takoi natu He OyBae (Hampukiaz 15-
THHA MICAIIb);

4. OyHKIIO, 0 K apryMEHT OTPUMYE CIUCOK aaT y dopmari dd.mm.yyyy
(manpuknaa, [“11.12.1877”, “25.01.2022”, *“01.05.2023”]) 1 myka€e y HbOMY
MOBTOPH, SIKIIIO TOBTOPH € — MOBEPTAE CIMHCOK 3HAYEHb, 1110 TOBTOPIOIOTHCS;
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5. OyHKIIO, Y SKOT HEMae apryMEHTIB, a MOBEpTaE BOHA BHUIAIKOBY JATy Y
dopmarti dd.mm.yyyy. Ipumimka: J1jis TeHeparii BUMAIKOBUX YKHCEI BHUKOPUCTATH
010mioTexky random ta, Hanpukiaz, i1 ¢yukimiro randint;

6. ®DyHKIIIO, IO OTPUMYE sK apryMeHTH aBi gatu (popmar obpartu
CaMOCTIHHO) Ta TOBEpPTAa€ KUIBKICTh AHIB MK HUMH. [Ipumimka: Buxopucratu
610mioTeky datetime Ta 11 pyHKIIiIO 3 TaKOIO X Ha3BOIO datetime.

7. OYHKIIO, 0 OTPUMYE SIK apryMEHT HOMEpP MICSIlsl, BUBOJUTh HAa €KpaH
BIJIMOBIAHY Ha3BY MICSIIS Ta HIYOTO HE TIOBEPTAE.

[Tomictiteh ¢Qynkuii B oKpemuii Mmoxyinb. Peamizyiite mnporpamy, ska
BUKOPHUCTOBYE BCl (PyHKIIIT 31 cTBOpeHOro Moayis. 3pobite onucu Doc strings asns
KOXKHO1 peaizoBaHoi pyHKIIII.

BapianT 4

Po3po6iTh HacTymHI GyHKIIII:

1. ®yHKuio, Mo npuitMae 1 apryMeHT — TeMIiiepaTypy HOBITpS y rpaaycax
Henwcisa. [ToTpiOHO BU3HAUUTH, O AKOI KATEropii BOHA HAJICKUTH:

- K10 TeMIiepaTypa MeHiie -10 rpagyciB, TO TOBEPHYTH "Iy>Ke XOJIOIHO'";

- kim0 Temmeparypa Big -10 mo 0 rpagyciB (BKJIIOYHO), TO TOBEPHYTH
"X0m10HO";

- skimo Temneparypa Big O mo 10 rpanyciB (BKIIOYHO), TO TOBEPHYTHU
"MpoxonoaHo";

- skimo temneparypa Binx 10 mo 20 rpanyciB (BKJIIOYHO), TO TOBEPHYTH
"koM@opTHO";

- K10 TeMIiepaTtypa ouibiie 20 rpaayciB, TO MOBEPHYTH "Terwio".

2. O®yuKIio, MO OpUiiMae JBa apryMeHTU: TEMIEpaTrypy Ta OJIMHHUIIIO
BumiproBanHs (C s rpagyciB Lenbcist a6o F st rpagyciB @apenreiita). [lotpioHO
MEePEeBECTU TEMIIEpaTypy 3 OJHIET OAMHUIN BUMIPIOBAHHSA B 1HIIY 1 TIOBEPHYTH II€
3HaueHHsA. [lpumimka: 3a cuctemoro DapeHreiita, Touka 3aMep3aHHS BOIU
BU3HaYeHa sk 32 °F, a Touka kurmiHHs Boau - sk 212 °F npu atMmocepHOMY THCKY.

3. ®yHKI0, MO OpuiiMae 2 apryMEHTH HaWBHUILy TeMmIiepaTypy 3a o0y i
HaliHxk4a. [oTpiOHO MOBEpHYTH CEpelHI0 TeMIlepaTypy 3a 400y 1 HaHIMOBIPHIITY
Mopy pOKy. SKIIO cepenHs TemMneparypa:

- MEHILIE -5 TPpaayciB, TO MOBEPHYTH "3uma";

- Bia -5 510 5 rpanyciB (BKJIIOYHO) — "3uma"/"panHs BecHa";

- Big 5 1o 13 rpaayciB (BKJIFOYHO), TO TOBEpHYTH "BecHa"/"OCiHB";

- Bia 13 o 20 rpagyciB (BKIIOYHO), TO MOBEPHYTH "miTO".

4, OyHKIIO, M0 OpHiMae CIHUCOK JaT Ta CIHUCOK TeMIIeparyp 1 IIyKae y
OCTaHHBOMY TOBTOPH. SIKIIO € TOBTOPH, (PYHKIIiS MOBEpPTA€E CIMHUCOK AAT, JJIS SKUX
TeMIepaTypy MOBTOPIOKOTHCS.

5. ®OyHKIIO, sKa HE Ma€ apryMeHTIB, a MOBEPTa€ BUMAJAKOBY IOTONIY Y
dbopmarti Temmneparypa, CTaH noroau. /lpumimka: st TeHepallli BUIAIKOBUX YHCEI
Ta BUOOPY BUIIAJKOBOTO €JIEMEHTY 31 CIIUCKY BUKOpHUCTaiTe 010110TeKy random.

6. OyHKIIO, MO0 TpUHAMae SK apryMEHTH Pe3yJbTaT IOINEpPEIHbOI 3a/aaul.
[ToBepnytu True, k110 Taka noroja icHye, ta False — k1o takoi nmoroau He OyBae.
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7. OyHKIII0, 110 TpUiMae HOMEP MICSI Ta BUBOJWThH HA €KpaH BIAMOBITHUN
CTaH norojau (Hampukiaa, 1 xonoaHo, 2 MOpo3, 3 TyMaH 1 T.1.), GYHKIlIS HIYOTO HE
TIOBEPTAE.

[TomicTiTh (QyHKIIT B OKpemMud MOAyNb. Peamizyiite mnporpamy, ska
BUKOPHUCTOBYE BCl (PyHKIIIT 31 CTBOpeHOro Moayisi. 3pobith onucu Doc strings auis
KOXKHOT peasi3oBaHoi (QyHKITII.

BapianTt 5

Po3po6iTe HacTymHI QyHKIIII:

1. ®dynkuiro, ska TpuiiMae CHUCOK I[iH aKIliif Ha JIBI AAaTH 1 MOBEpPTAaE 3MIHY
BapTOCTI aKIliil y BIJICOTKAX.

2. dyHKIIO, SKa NpUiiMae CIUCOK IH akIii Ha JeKUIbKa JaT 1 aHali3ye
TEHJICHII1 3MIHU I11H (3pOCTaHH, CHa/d) 3a BKa3aHUH Mepio.

3. Po3po06iTe PyHKIIIIO, siKa aHai3ye iHAHCOBI TPaH3aKIIlil 3a IEeBHUH MepioJ 1
Hajae 3BeleHy i1Hopmaiiro Tpo crtaH ¢iHaHciB. DyHKIIS NOpUMae CIHUCOK
TpaH3akiii y dopmari (cyma, TUII), Ie CymMa — II€ YUCJIOBAa BEJIMYWHA, a TUI — IIE
PAZOK, SIKMM BKa3ye Ha xapakrtep Tpanzakiii ("moxing" ab6o "Burtpara"). DyHKIIIS
MOBMHHA MOBEPTAaTH HACTYNHY 1H(OpMaNil0 — 3arajbHa cyMa JI0XOJIB 3a Mepiof,
3arajibHa CyMa BUTpaT 3a MEeploj, PI3HULA MIXK 3aralbHUMU JIOXOJaMU 1 BUTpaTaMu,
CepellHd CyMa OJIHOTO JIOXOJY, CEpEHsl cyMa OAHIET BUTPATH, TUI TPAH3AKIIi (J0X1]T
abo BUTpaTa), 110 Ma€ HAMOUIBIITY CEPEAHIO CYMY.

4. OyHKIII0, SIKa JOMOMOKE JIIOJMHI PO3MOJILIUTH CBil OOUKET Ha pi3HI
kareropii Butpar. OyHkiis Mae mpuilMaTH Ha BX1J OIOJIKET KOPUCTYyBaya Ta CIIMCOK
KaTeropiii BUTpAT pa3oM 13 iX ouikyBaHMMH BuTparamu. [loTiM yHKIIsS MOBHUHHA
pPO3MOAUIATH OIO/PKET Tak, o0 KOXHA KaTeropis OTpUMalia HEOOXITHY CyMy
IPOLLIEH.

5. Oywukiito, sika npuiitmae 1iie yuciao N sk apryment. Ls dynkiis cTBoproe
CIUCOK JTOBXUHOIO N, kUi mpejcTaBisie co00I0 BUIAIKOBI CyMH TpaH3akiliii. Cymu
MOXYTh OYTH SIK TO3UTHBHUMHU, TaK 1 B1JI’€MHUMHU, 1100 BigoOpa)kaTu sIK JOXOI1, TaK
1 Butpatu. [1oTiM 1e#t CIUCOK MOBEPTAETHCS K PE3yJIbTaT pOOOTH (HYHKIIII.

6. OyHKLIIO, KA TpUMae SIK apryMEHTI JBa CHUCKH MEpPIIMd — pe3yibTaT
nonepeanboi (QyHKINT, ApYruil — BBOJIUTHCS KOpUcTyBaueM. KokeH 3 IuX CHHUCKIB
MPEACTaBIsIE COOOK0 TMOCHIIOBHICTh (DIHAHCOBUX TpaH3akiiil. DyHKI[sS MOBUHHA
MOBEPTATH CIMHCOK, SKUH MICTUTh yC1 CHUIbHI €JIEMEHTH 000X CHUCKIB-apTyMEHTIB.

7. OyHKUIIO, SKa OpUiiMae HOMEp MiIcsAUsd 1 CIUCOK (DIHAHCOBUX JaHUX 3a
KOYKEH MICSIIb, @ IOTIM BUBOJUTH HAa €KpaH Ha3By MiCsSls Ta BIANOBIAHI (1IHAHCOBI
JTaHl.

[TomicTiTe (QyHKIIT B oOKpemMudd MoAydb. PeamizyiiTe mporpamy, ska
BUKOPUCTOBYE BC1 (YHKIIIT 31 CTBOPEHOTO MOyJis. 3pobith omucu Doc strings s
KOXKHOT peasi3oBaHoi (QyHKIIII.

Bapianr 6

Po3po06iTh HacTymHI QyHKIII:

1. ®yHkKIito, sika npuiiMae 2 apryMeHTH: BIACTaHb 1 MBUAKICTh. [loTpiOHO
BHUpAaxyBaTH 1 MOBEPHYTH 4ac, 3a AKUH CHOPTCMEH IMOI0JA€E BIACTaHb.
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2. @OyHKIO, 10 NpUAMae aprymMeHT Ha3By (GUIBMYy, a MOBEpTae 1M’
pexucepa. Ilpumimka: Ha BUIIN 6an BcTaHOBUTH 010110TeKy imdbpy 3a J1011OMOror0
pip 1 Buxopuctatu. IIpocTimuii BapiaHT: CTBOPUTH CIOBHMK 3 KJIIOYaMH 1
3HAUYEHHSAMH 1 BUKOPUCTOBYBATH HOTO.

3. OyHKIIiI0 171 00YMCICHHS KaJjopid, CrajJeHuX Tij Jac (I3UYHHX BIPAB.
OyHKIIE NpuiiMae apryMEHTH: dYac BIIpaB, MIBUAKICTh BIIpaB, Bara JIIOJUHU, a
MOBEPTAE — KUTBKICTh CMAJICHUX KaJIOoPiil.

4. OyHKIIO, MO 3HAXOAWTh CEPEIHI0O KUIBKICTh CJIB Y PEUEHHSX, SKi
MICTSITBCS Y CITUCKY.

5. ®ynkmito, 1O paxye 3apoOiTHY IDIaTy NpamiBHAKA, OpHAMaEe Taki
ApTYMEHTH: KUJIBKICTh BIJINPAIlbOBAHUX JIHIB, KUJIBKICTb POOOYMX JHIB Y MICHII],
KUIBKICTh JHIB Ha JIIKapHIHOMY, Ta BapTICTh poOOTH 3a roauHy. IlpumiTka:
PUITYCKAaEMO, 110 pOOOYHIt IeHb — 8 TOJIUH.

6. dyHKIIIO, IO paxye BapTICTh JIKApHSHUX, NMPUUMAE TaKl apryMEHTH:
pO3paxyHKOBM TMepioa (KUIbKICTh KaJeHAAapHUX JHIB 3a OCTaHHI 12 MicHIliB,
3MEHIIIYEThCS HA KUIBKICTh KaJICHJIAPHUX [IHIB, HEBIANPAIIbOBAHUX 3 TOBAKHHUX
MPUYHH), KIJTBKICTh JTHIB Ha JIIKAPHSIHOMY, BIJICOTOK OIUIATH JIKAPHSHOTO (3aJICKUThH
BiJl cTpaxoBoro ctaxy 1o 3 pokiB — 50%; 3-5 pokiB — 60%; 5-8 pokiB 70%; Big 8
pokiB 100%), MicsiTuHUM OKJIa.

7. @yHKLIIO, MO SK apryMEHT MNpUiiMae po3MIp 3apIuiaTH IpalliBHHUKA, a
MOBEPTAE: 3apIUIaTy IMpaIliBHUKA, IO BiH OTPUMAE «YUCTHMI», CyMy IOJATKY, IO
yrpumyeTtbes 3 3aproiatu [1JJPO (mogarok Ha moxomu ¢izuunux) + B3 (BilickkoBUiA
30ip); cymy €CB (e1UHOTO COIIaTbHOTO BHECKY)

[TomicTiTe (QyHKIIT B oOKpeMuid Moayib. PeamizyiiTe mporpamy, ska
BUKOPUCTOBYE BCl (YHKIIIT 31 CTBOPEHOro MoyJist. 3pobith onucu Doc strings mss
KOKHOI peajtizoBaHol (GyHKIII.

Bapianr 7

Po3po6iTh HacTymHI QyHKIIIT:

1. dynkiito, mo BU3Ha4ae cTuiib 3anucy psagaka (CamelCase abo snake case) i
nepeTBoproe oro B npoTwiexkHuid. CamelCase — 3MuTU pAIOK KOKHE CJIOBO SIKOTO
MOYMHAETHCSI 3 BEIUKOI JiTepH, snake case — cCJIOBa PO3AUISIOTHCS HHUKHIM
M1TYEPKYBaHHSIM.

2. OyHKIIIIO AJIs TeHeparlii BUMaIKOBOTO TapOITIO 33/1aH0T TOBKUHH.

3. OyHKUIIO A7 NEPEBIPKHU, UM € 33JIaHE CJIOBO aHArPaMOIO 1HILIOTO CJIO0BA.

4. ®OyHKUilO 78 TEpPEeTBOPEHHS YKClia B PUMCHKAWA YHCIOBUW 3amuc, 1
HaBIIAKU.

5. ®yHKI0 A9 TeHepallii BIpIIiB 3a 3aJaHUMU TapaMmeTpaMu (KUTbKICTh
PAAKIB, KUTBKICTD CIIB Y psiIKy Toio). CoBa MOXKyTh OyTH IMOBHICTIO BUITaJKOBUMHU.

6. DyHKIIIO 7S aHaMi3y TOHAIBHOCTI TEKCTY (BHSBJICHHA MO3UTHUBHOTO,
HEraTUBHOTO ab0 HeHTpasibHOTO HacTporo). s peamizamii QyHKIT BUKOPUCTANUTE
610miorexy TextBlob.

7. OyHKIII10, 1110 00YHCITIOE TOBXKUHY TiMOTeHy3H 3a Teopemoro [Tidaropa.
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[TomicTiTh (QyHKIIT B OKpemMudl MOayNb. Peamizyiite mnporpamy, ska
BUKOPHUCTOBYE BC1 (DYHKIIT 31 CTBOPEHOro MoAyJs. 3po0iTe onucu Doc strings ass
KOXKHO1 peaizoBaHoi pyHKIIII.

Bapianr 8

Po3po6iTe HaCcTYymHI (PYHKIIII:

1. ®yHKIiO, 10 TpUAMaE JA€Hb THXKHS 1 CIIHCOK CTPaB, a MOBEPTa€ MEHIO Ha
JeHb B (hopmaTi — CHiZTaHOK, 0011, BeUepsl.

2. OyHkuio, fKa NEpeBipsAe, YU € 3aJaHUNA PSIOK MAHTPaMolo (PSAOK, IO
MICTUTH YC1 JTiTepu andapiTy Xxo4a 6 0 uH pa3)

3. ®yHKIIs NEPETBOPIOE BXITHUN CIHCOK YUCE Y BUXIAHUM CIIUCOK, B IKOMY
KOXEH €JIEMEHT — II€ CyMa BCIX YHUCEel y IMOYaTKOBOMY CIHUCKY JI0 MOTOYHOIO
inaexcy. Hanpukman: Bxigauit ciimcok [5, 4, 1, 3, 2], Buxignwmii cnimcok [5, 9, 10, 13,
15] (umcio mig KOKHAM HACTYITHUM 1HIEKCOM — 1€ CyMa MOIEPEIHIX YHCeN + YUCIIO
IT1]T IOTOYHUM 1HJIEKCOM).

4. O®yuKIio, MO paxye CyMy BIJIIYCKHHUX, NpUMae Taki apryMEHTH:
pO3paxyHKOBM Tmepion (KUIBKICTh KalleHJapHUX JHIB 3a OCTaHHI 12 MicsliB,
3MEHIIYEThCS. HAa KUIBKICTh KaJEHJApHUX J[HIB, HEBIAMPAllbOBAHUX 3 MMOBAXHUX
NPUYMH),  KUIBKICTh  JHIB  BIANYCTKH;  KUIBKICTh  KaJ€HAApPHUX  JIHIB,
HEBINPALbOBAHUX 3 MOBAKHUX MPUYUH; MICIYHUAN OKJIA.

5. @yHkuio, mo OyAe NpUiMAaTH: MICSYHY 3apIulaTy MpaliBHUKA, KIJIbKICTb
HEBINPAlbOBAHUX JIHIB 32 BJACHUM PaxXyHOK; Ta KUJIbKICTh JTHIB Ha JIKAPHSHOMY, a
MOBEpTa€ PIYHY 3apIuiary.

6. OyHKIII0, III0 OTPUMYE PAJIlYC KOJIa SIK BXIJHUM MMapaMeTp 1 moBepTae Horo
TJIOILY .

7. ®OyHKIIO, MO NpuAMaTUME JiBa paxyHKu A 1 b Ta cymu, siki Ha HUX
30epiratotbes. [1oTpiOHO mepeBecTH CymMy KOIITIB 3a/laHy KOPHUCTYBaue€M 3 OJIHOTO
paxyHKy Ha 1HIIMH, 00 BU3HAYHUTH, 3 SIKOTO PAXyHKY 3HIMATH KOIITH, a Ha SKHI
HapaxoByBatu. KopucTtyBau Mae BKazaTd, SKHH paxyHOK Oyne KpeauTowm,
HaINpUKIaa: A-xpeoum — TOJ1 KOIITH MOBUHHI CHUCYBATUCh 3 paxyHKy A. DyHKIIis
MOoBepTaE HOBI OajaHCcH 000X paxyHKIB MICHs TPAH3aKLIM.

[TomicTiTh (QyHKIIT B oOKpemMuid Moayab. PeamizyiiTe mnporpamy, ska
BUKOPUCTOBYE BCl (DYHKIII 31 CTBOPEHOr0 MoayJist. 3podith onucu Doc strings ass
KOKHOI peasizoBaHoi QyHKIIII.

Bapianr 9

Po3po6iTh HacTymHI QyHKIIIT:

1. ®yHkKui0, 10 00YUCIIOE KIHIIEBY CYMY, SIKY CIUIATUTh MOKYTElb 3a TOBap,
Oepyun ioro B kpenut. I[lpuitmae Taki apryMeHTH BiJl KOPUCTyBaua: IliHA TOBapy,
B1JICOTKOBA CTaBKa Ha MICSAIlb, KUTBKICTh MICSIIIB, 32 SIKI KOPUCTYBa4 Ma€ BUIUIATUTH
KpPEJINT.

2. OyHKIiO 419 00YKMCIIeHHS 00’€My Ta TUTONI TOBEpXHI Ky0a 3a 3aJaHOI0
JIOBrO10 peodpa.

3. OyHKIIO AJ11 BU3HAUYCHHS BIJICTaH1 MiXK JBOMA JJaTaMH Y THXKHSIX.
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4. OyHKIO I8 BU3HAYEHHS KUIBKOCTI TOJIOCHUX Ta MPUTOJOCHUX JITEP Y
3aJJaHOMY PSIKY.

5. OyHKIO AJ1 IePEeTBOPEHHS KUIBKOCTI XBUJIMH Y JTHI Ta XBUJIUHHU.

6. OyHKIIiO 71 BU3HAYCHHS, UM € 33/1aHe YHCIIO MPOCTUM, BUKOPHUCTOBYIOUN
tecT PepMma.

7. @OyHKIiIO A0 30UIBLICHHS CEPEeIHbOTO 3HAYEHHS 31 CIUCKY YHCel,
BIJIKMIAIOYNA HAWMEHIIINNA Ta HAHOLIBIINI €JIEMEHTH.

[Tomictith ¢Qynkuii B oKpemuil moxmyinb. Peamizyiite mnporpamy, ska
BUKOPHUCTOBYE BCl (PyHKIIIT 31 CTBOpEHOro MOAyJsl. 3pobith onucu Doc strings s
KOXKHOT peasi3oBaHoi (QyHKIIII.

BapianT 10

Po3po6iTh HacTyIHI GyHKIIII:

1. dyHKIIiI0 1715 TeHeparllii BUIaJAKOBOTO PsAKa 3 3a/1aHOI0 KUTBKICTIO BEJIMKUX
Ta Majux JiTep, uudp Ta cremiaibHuX CUMBOJIIB.

2. Oyukuito juis oduucieHHs cymu psany dibonaudi ayig 3agaHOro 4Mcia
€JIEMEHTIB.

3. OyHKIIIO A1 00UYKUCICHHS CyMU IIU(p 3a7aHOTO YUCIa.

4. OyHKIIIO s TeHeparlii BUIMAJKOBOTO 1MEHI JIIOJMHU HAa OCHOBI CITUCKY
YOJIOBIUMX Ta XKIHOYUX IMEH.

5. OyHKUIIO A7 NIAPAXYHKY BapTOCTI MOKYIKH 3 YPaXyBaHHIM 3HUKKH.

6. OyHKIIIO 1J IEPEBIPKU, UM € 3aJ]aHE YUCIIO CTYIICHEM JBIMKHU.

7. OYHKIIO 111 BU3BHAUYCHHS JHS TUXKHSA 3a 33J1aHOI0 1aTOl0.

[TomicTiTe (QyHKIIT B oOKpeMuid Moayib. PeamizyiiTe mporpamy, ska
BUKOPUCTOBYE BCl (YHKIIIT 31 CTBOPEHOro MoyJist. 3pobith onucu Doc strings mss
KOXKHOT peasi30BaHoi QyHKIIII.

BapianT 11

Po3po6iTh HacTymHI QyHKIIIT:

1. dyHKIIO I KOHBEPTAIlli Yncell 13 JECATKOBOI CHCTEMH ITJIPaxXyHKY 0
1HIIO1 cUcTeMH (HaNpUKIIad, IBIMKOBOI, BICIMKOBOI a00 IECATKOBOY).

2. OyHKUIIO AJA IEPEBIPKH, UM € 33JaHE YUCIIO CYMOIO ABOX MPOCTUX YHUCEN.

3. OyHKIIO A9 004YHUCIICHHS TIJIOII TPUKYTHUKA 32 TPhOMa CTOPOHAMM.

4. ®yukuiro s neperBopeHHsa yacy 3 ¢opmaty AM/PM y 24-ronuHHui
(dbopmar Ta HaBMaKH.

5. OyHKIIO 719 pO3paxyHKY BapTOCTI JOCTABKKM TOBAapy Ha OCHOBI Baru Ta
pO3TaIlyBaHHS J0 MICIS JTOCTaBKH.

6. OyHKIII0, [0 MPUHAMAE BiJl KOPUCTYBada YUCIIO, GOPMY€E 3 HHOTO CIHCOK 1
COPTYE HOrO.

7. @yHK1I0, MO0 (GOopMye 31 CIUCKY JBa YKCIA, MIOBEPTAE iX Ta PI3HUINIO MIX
HUMHU.

[TomicTiTe (QyHKIIT B oOKpemMudd MoAydb. PeamizyiiTe mporpamy, ska
BUKOPUCTOBYE BCl (YHKIII 31 CTBOpEHOro Moayis. 3pobiTe onucu Doc strings s
KOKHOI peasizoBaHo1 (QyHKIIII.

30



BapianT 12
Po3po6iTh HacTymHI QyHKIIII:
1. ®ynkuiro a1 o0uyuciaeHHs o0 €My Ta IUIOIII TMOBEPXHI KyJil 3a 3aJaHUM
pajiycom.
2. OyHKII0 I TeHeparlii mapu KIH4-3HA4CHHS, J¢ KoY — 1€ YHIKaIbHUN
i1eHTudiKaTop, a 3HAYCHHS — BUIMAIKOBE YHCIIO.
3. ®yukmito ans reHepariii BUNAJAKOBOI Ha3BU TBapuWHM (Hampukiian, '"mec'
KiT", "3a€mp" TOMIO).
4. OyHKIito 111 BA3HAYEHHS YaCTKU Ta 0CTadl BiJl AUICHHS JTBOX YHCEIL.
5. OyHKIIO I TiAPaxyHKY BapTOCTI MOKYNKH 3 ypaxyBaHHSAM MOJATKy 3
BKa3aHOIO CTaBKOIO.
6. OyHKIIIO 118 TeHepalli BUITQJAKOBOTO I1MEH1 JIIOJUHHM 3a 3aJaHOlo0
CTPYKTYpOIO (Hanmpukiaj, "iMm’s + npizBuie").
7. @yHKIO 181 OOYHCIEHHS O00’eéMy Ta IUIONIl IMOBEPXHI HWIIHApa 3a
3aJIaHUMHM PaJlycoOM Ta BUCOTOIO.
[TomicTiTe (QyHKIIT B oOKpemuil Moaynb. PeamizyiiTe mporpamy, ska
BUKOPUCTOBYE BCl (YHKIIIT 31 CTBOPEHOro MoyJist. 3pobith onucu Doc strings mss
KOKHOI peasnizoBaHo1 (QyHKIIII.

b
"

Bapianr 13

Po3po0iTh HacTymHI PyHKIIII:

1. ®yHKIi0 A9 BU3HAYEHHS KATeropii BIKY JIOAMHU 3a HOTO PpPOKAMH:
@OyHKLIs IpUMae oJIHE YUCIO — BiK. [I0TpiOHO BU3ZHAUUTH KAaTErOPito BIKY:

Sxmo Bik MeHie 18, moBepHyTH "nutuHa";
Sxmo Bik Bix 18 10 65 (BKIIOYHO), TOBEPHYTH "nopociuit”;
Sxio Bik OuabIIe 65, MOBEpHYTH "TIeHCIOHED".

2. OyHK1IIO AJ1 TeHeparlii BUTIaJKoBOro Koiasopy y hopmati RGB.

3. OyHKIII0, O NpUiMae KOPOTKUI CIIUCOK 1 JOBTHM, MOTPIOHO BUAAIUTH 3
JIOBTOT'0 CIUCKY €JIEMEHTH KOPOTKOI'O CHHUCKY, 1 TOBEpPHYTH HOBHM CIUCOK. SIKIIO B
JIOBrOMY CIIUCKY HEMA€ €JIEMEHTIB Majoro, HOBEPHYTH MOBIAOMIICHHS 3 TOMUJIKOIO.

4. OyHKIIIIO U1l BUJAJICHHS BCIX CUMBOJIIB 1032 aji(aBiTOM Yy PSAJIKY TEKCTY.

- [Ipuitmae psaoK TEKCTY.

- [ToBeprae psioK, y IKOMY 3aJIHILEHI JIUIIE OYKBH.

5. OyHKII0 AJ14 reHepalii BC1X MOXKJIMBUX IEPECTAHOBOK CUMBOJIIB Y PSAKY.

- [Ipuitmae psaoK TEKCTY.

- [ToBepTae cMcoOK yCiX MOKIMBUX MEPECTAHOBOK.

6. OyHKIIs 1715 miIpaxyHKy BapTOCTi CTPAxOBOTO MOicy ajisi aBTo. [Ipuiimae
I[IHY CTaHAApTHOTO MaKeTy Ta OakaHWil BUJ| MTAKETY:

- 3 HYJIbOBOIO (hpaHIm301o 11iHa + 20%;

- 3 ¢ppanmmzoro 1500 rpa mina + 15%;

- 3 ¢ppanmmzoro 2500 rpu mina + 10%.

7. OyHKIIS 715 3HAXOKEHHS MEJIIaH! CITUCKY YUCEe.

- [IpuitMae CMCOK YMCEIl, COPTYE MOTO.

- [loBeprae MeiaHy CIIHCKY.
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[TomicTiTh (QyHKIIT B OKpemMudl MOayNb. Peamizyiite mnporpamy, ska
BUKOPHUCTOBYE BC1 (DYHKIIT 31 CTBOPEHOro MoAyJs. 3po0iTe onucu Doc strings ass
KOXKHO1 peaizoBaHoi pyHKIIII.

Bapianr 14

Po3po6iTs HacTymH1 QyHKIIII:

1. ®yukmito a8 BU3HAYCHHS KaTeropii OIIHKA 3a pe3yJbTaTaMU TeCTy:
OyHKIIis TpUitMae oHe YUCIIo — OIiHKY 3a TecT (Bia 0 mo 100). IToTpiOHO BU3HAUHTH
KaTeropiio OIIHKU:

- Slkmio orinka MeHie 60, MOBepHYTH "HE3aA0BIILHO";

- Slkmio orinka Bijg 60 10 74 (BKJIIOYHO), HOBEPHYTH "3a70BIIHHO";

- Slkmio orinka Bix 75 1o 89 (BKIOYHO), MOBEPHYTH "100pe";

- Slkmio orinka 90 aGo Oibiie, MOBEPHYTH ""BIIMIHHO".

2. OyHKIII0, SIKa MOXKE PO3B’A3aTH KBaJpaTHUYHE piBHAHHA (X2 - 8X + 12 = 0).
[IpumiTka: ¢pyHKIig Mae BUBECTH X1, X2, Ta TUCKPUMIHAHT.

3. OyHKIIIIO AJs1 BUJIAJICHHS BCIX IPOOLTIB 3 psijiKa TEKCTY.

- [Ipuitmae psaoK TEKCTY.

- [ToBeprae psinok, y IKOMy BiZCYTHI POOLIH.

4. OyHK1LIIO0 111 BA3HAYEHHS KUIBKOCTI PSAJKIB Y TEKCTI.

- [Ipnitmae Tekcr.

- [ToBepTae KIIBKICTh PAJIKIB y TEKCTI.

5. @yHKUIIO AJ1s NEPETBOPEHHS IPOOOBOro Yncia y 3BUYaHUM APIOHUN.

- [IpuiimMae qpoGoBe unco.

- [loBepTae yucenbHUK Ta 3HAMEHHUK 3BHYAMHOIrO Jpo0y, SKUIl JOPIBHIOE
BBEJICHOMY YHCITY.

6. OYHKIIIO i1 MEPEeTBOPEHHSI YUCEN y PSJIOK, SIKEe MPEACTaBisie MOro y
CIIOBax.

- [Ipuiimae 11ime unco.

- TloBepTae psAoOK, AKUI MPEACTABIAE 1€ YHUCIO B CIOBaX, HANPUKIAM, IS
gyucaa 1234 - "omHa THCSYa ABICTI TPUIISATH YOTUPH'".

7. OyHKUIIO JJ1s1 BABHAYEHHS NEPUMETPa Ta IUIONI TPUKYTHUKA 32 JOBXKHHOIO
Horo CTopiH.

- [IpuiimMae MOBXUHY CTOPIH TPUKYTHHUKA.

- [loBepTae 3HaueHHs IepUMeETpa Ta IOl TPUKYTHUKA.

[TomicTiTe (QyHKIIT B oOKpemMudd MoAydb. PeamizyiiTe mporpamy, ska
BUKOPUCTOBYE BC1 (YHKIIIT 31 CTBOPEHOTO Moayist. 3pob6ith omucu Doc strings mms
KOXKHOT peasi3oBaHoi (QyHKIIII.

Bapianr 15

Po3po6iTe HacTymHI QyHKIII:

1. ®yHKIiO 171 BU3HAYEHHSI KaTeropii roAuH CHY 3a 100y. DyHKIis npuiiMae
OJIHE YMCIIO — KUJIBKICTh TOJIMH CHY 3a A00y. [1oTpiOHO BM3HAUMUTU KAaTETOpil0 rOJIUH
CHY:
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- SIK1110 K1IBKICTh TOJIMH CHY MEHIIIE 6, TOBEPHYTH "HEIOCTaTHRLO";

- SIK1110 K1IBKICTh TOJIMH CHY BiJ 6 710 8 (BKJIIOYHO), MOBEPHYTH "HOpMA';

- SIk1110 K1IBKICTh TOJIMH CHY 9 abo0 Oiblie, moBepHYTH "0arato".

2. OyHKIII0 A1 3HaXOKEHHS BCIX JIJIBHUKIB 33JIaHOTO YHCTIA.

- [Ipuitmae ine yucno.

- [ToBepTae cnucok ycixX AUTBHUKIB I[HOTO YUCIA.

3. @yHKI1iI0 A7 MepeBIpKU, YU € 3aJaHa JaTa BUCOKOCHOIO.

- [Ipuitmae naty y popmarti pik-Micsiib-AeHb.

- [loBeprae True, sKm10 pik € BUCOKOCHUM, 1 False B iHIIIOMy BUTIAJIKY.

4. OyHKIIIO0 /U1 IepeTBOpeHHs psiaka B mmdp Llesaps 13 3aganum 3cyBom.

- [Ipuitmae psaoOK 1 3CYB.

- [loBepTae 3amudpoBaHuii psAAOK.

5. BusHaueHHs KaTeropii piBHS aKTHMBHOCTI Ha OCHOBI KIJBKOCTI 3pOOJICHHX
KpokiB: DyHKIA NMpUiiMae OJHE YHCIO — KUIBKICTh 3pOOJIEHUX KPOKIB 3a JICHb.
[ToTpiOHO BU3HAYUTH KATETOPIIO PIBHSA aKTUBHOCTI:

- Sxio xiapKicTh KpokiB MeHme 5000, moBepHyTH "HU3bKa aKTUBHICTD';

- Axmo kimekicTh KpokiB Big 5000 g0 9999 (Bki0YHO), MOBEPHYTH "cepenHs
aKTUBHICTH";

- ko kiapkicTh KpokiB 10000 aGo Oibliie, MOBEpHYTH "BUCOKA aKTUBHICTD'.

6. OyHKII0 UIS EPEeTBOPEHHS YMceld 31 CIOBApHOro (popmary y YHCIOBUH
(mampukian: "cto aBaauaTy Tpu'" crane 123).

7. OyHKILII0 71 TeHepalii BUIAJKOBOIO MApoJisl 13 3aJaHOI0 JOBXKHUHOK Ta
CKJIaJIHICTIO (HANpUKIIAJA: B Mapojii MalTh OyTH: BEJIWKa JIITepa, MaJieHbKa JiTepa,
nuudpu 1 T.1.).

[TomicTiTe (QyHKIIT B oOKpemMudd Moayib. PeamizyiiTe mporpamy, ska
BUKOPUCTOBYE BCl QYHKIIT 31 CTBOpeHOro Moaysis. 3po6iTe onucu Doc strings ais
KOXKHOT peasi3oBaHoi (QyHKIIII.

Koumponwvni numanns:

1. SIx ctBOpuTH PyHKIIIIO Y MOBiI Python?

2. 1o Take Moyl Ta MaKeTH?

3. dki OyBarOTh COCOOU MIAKJIFOYEHHS MOJTYJIIB Ta MAKETIB?
4. Illo Take aHOHIMHI QyHKIIi Ta i1HCTpYKLisA lambda?

5. Uu MokHA BUKOPUCTATU MOAYJIb K CAMOCTINHY mporpamy?
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JlaGopaTopna po6ora Ne3

Tema: Po6ora 3 daitnamu y MmoBi Python

MeTta: HaBUMTHCS 31IMCHIOBATH OMepallii YuTaHHs Ta 3anucy i (aiiB y
MoBi1 Python

TeoperuuHna yacTuHa
Po3rnsiHEMO Ha pUKIIaaax OCHOBHI orepaiii 3 (aiimamu y moBi Python

3anuc nanux y paiin

filename = "mydata.txt"

# BinxpurTsa dainry
fd = open(filename, "w")

# Banmc y oann
for i in range(10):
A = 1*18
fd.write ("$i\t%.1f\n" % (i, A))

# BaxpurTa danny
fd.close()

Yuranus 3 paitiay

import csv
import sys
filename = "mydata.txt"

# BinxpurTsa dairy
fd = open(filename, "r")

# UmMTaHHA IaHMX
reader = csv.reader (fd, delimiter="\t")

# BuBemeHHa 3MicTy odanay
for row in reader:

print (row)

# BaxpurTa danty
fd.close()

KomniroBanus gainy

import shutil
shutil.copyfile ("C:\\mydoc.doc", "C:\\My Documents\\mydoc 2.doc")

IlepeiimenyBanHs (aitay

import os
os.rename ("C:\\mydoc.doc\\testfile.txt", "/home/user/test.txt")

Bupanenns ¢aitiy

import os
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os.remove (" C:\\mydoc.doc \\testfile.txt")

YuraHHA NOTPIOHOTO PSAJAKA 3 TEKCTOBOIO (hailay

{06 mpounTaTH PSAOK MiJ IEBHUM HOMEPOM - MOKHA CKOPUCTATHUCS SIK
CTaHIAPTHUM YUTAHHAM (Daiiily B CIIMCOK, TaK 1 BAKOPHUCTOBYBATH MOAyJb linecache:

line = linecache.getline ("C:\\boot.ini", 2)
# or
line = open("C:\\boot.ini") .readlines () [1]

Ilepedip ¢aiiiiB y kaTtasosi

for filename in os.listdir("..\\plugins"):
print (filename)

Ilepebip ¢aiiiiiB y kaTaso3i 3a MacKo10

import glob
for filename in glob.glob ("..\\plugins\\*.zip"):
print (filename)

IHopiBusHHs ¢aiiiis
[TopiBHIOBaTH (pailiny MOXHA 5K 3@ 3MICTOM, TaK 1 32 iX BJACTUBOCTSIMHU, 1110
3Ha4HO BHAIe. OOUABa BapiaHTH MOXITHUBI 3a Jonomoroto filecmp

import filecmp
similar = filecmp.cmp ('C:\\filel.txt"', 'C:\\file2.txt'")
print (similar)

Cunrakcuc ¢pynkuii Open() B Python.

my file = open(im’sa damny [, pexum moctyny] [, ©ybdepmsauual)

Y ¢ynkmii Open() Garato mapaMmeTpiB, HaM IMOKH BaXXJIMBI 3 apryMeHTH:
nepimid, 1ie iM's daitmy. lnax go daiimy Moxe OyTu BigTHOCHUM ab0 aOCOTIOTHUM.
Hpyruii apryMeHT, 1e pexkum, B IKOMy MU OyJ€MO BIIKpUBATH (aiii.

Tabmuns 3.1 — Pexxumu Bikputts (aiisis

Pexum IIpu3HaueHHs

T BIJIKDUTTSI HA YUTAHHS (€ 3HAYEHHSIM 33 3aMOBYYBAHHSIM).

' BIIKPUTTS Ha 3amuC, BMICT (ailly BUAAIAETbCS; KO (haily HE ICHYE,
CTBOPIOETHCSI HOBU.

X' EKCKJIIO3UBHE CTBOpeHHs (30ymkyerbcsi BukimtoueHHs FileExistsError,
K10 (DAt BJKE ICHYE).

a’ BIIKPUTTSI HA JI03aMuC, iHOpMaIlis JOA€ThCS B KiHEIb (hany.

'b’ BIJIKPUTTS B IBINKOBOMY PEXHMI.

T BIJIKDUTTS B TEKCTOBOMY PEKHUMI (€ 3HAYEHHSIM 32 3aMOBUYYBAHHSIM).

'+ BIJIKpUTTS HAa YUTAHHS 1 3aI1C
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Tabmuus 3.2 — Ilpukiiany BUKOPUCTAHHSA JCKUIBKOX PEXKHUMIB BIIKPUTTS
(hailyliB 0JTHOYACHO

Pexum Ipu3HayeHHs

r+b Bigkputu OiHapumii daiinm Ha uyuTaHHS 1 3amuc. [lokakdwk CTOITh Ha
MovaTKy (aitiry.

w+b Binkputu OinapHuii (aitn Ha yuTaHHS 1 3amuc, OYMCTUTH g0 0 OaiT.
[Toka)X4uK CTOITh HAa MOYATKY (aily.

Whb Binkpuae aitn qis 3anucy B aBiiikoBoMmy dopmarti. [Tokakuuk CTOITh
Ha noyatky ¢aiury. CTBoproe ¢aitn 3 im'sim iM's_(aiiny, SKIIO TaKoro He
ICHYE.

a+ BinkpuBae ¢aiin ais momaBaHHs 1 ynTaHHA. [lokakyuk CTOITh B KiHIT

daiiny. CTBOproe ¢aiin 3 iM'st (aility, SIKIIIO TAKOTO HE ICHYE.

3aBaaHHA:

CtBOpiTh daiiinm, y aKuxX OyayTh MICTUTHUCS PSIIKU 3 IMEHAMHU CTYJEHTIB Ta iX
cepennimu Oanamu. KoxkeH ¢aitn Oyne BiAMOBIaTA OKpEMIN TpyTIi.

Peanizyiite untanus Qaiunis, 3anmuc Ta jgo3anuc y daiam, nomyk Qailis y
KaTaso3i Ta momyk gaHux y Qaim. Takox peanizyiiTe copTyBaHHS aHUX y ¢aiil 3a
cepeaHiM Gamom.

Koumpononi numannsa:

1. Ak 3a1ficHIOETRCA 3anuC JaHuX y ¢aiin y mosi Python?

2. SIk 3M1ACHIOETHCS YUTaHHS JaHuX 3 (paitmy y moBi Python?
3. Sk 3a1iCcHIOETRCA KOMitoBaHHSA (aiiiny?

4. Sxwmit cunrakcuc ¢pynkiuii Open() y moi Python?

5. SIxi OyBaroTh pexXxuMH poboTH 3 daitmamu?
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JlaGopaTopna po6ora Ne4

Tema: Po6ora 3 psakamu y MoBi Python

MeTta: HaOyTH HaBUYOK pOOOTH 3 BOYJ0BaHUMH (QYHKIIISIMU JIJIs1 pOOOTH 3
psankamu y Python

Teoperuuna yacTuHa
Psanok ckiramaerses 3 MOCIIIOBHOCTI CUMBOJTIB.
Tun psaaka str.

>>> type('2')
<class 'str'>

VY wmosi IliToH HEMae OKpeMOro CUMBOJBHOIO THUy. CHMBOJ — 1€ IPOCTO
PAIOK TOBXKUHH 1.

Homxxuna psnakiB B IliToHi He oOMekeHa abo, CTPOro KaxKydw, oOMexeHa
00cAroM BUAIEHOI ONIEPATHUBHOI MaM'sITI.

P10k 3 KIIbKOX MOCHIIB JIITEpatiB Oy/ie HEIBHO KOHKAaTEHOBAaHUM HaBITh IIPU
BIJICYTHOCTI 3HaKy +:

s = 'Infinite' "blue" 'sky'

Psanku B mOTpiHUX Jamkax MOXKYTh MICTUTH KUJIbKa PSAIKIB TeKCTy. [IpobOinu
B1JI TOYATKY PSAJIKA BXOSThH B TEKCT:

s = """Happy birthday to you,
My darling Findus!
Your hostess."""

MoskHa TOMOTTHCS TOTO K €(DEeKTy 1 B OIMHAPHUX JIaMKaX, 3aIUIIAI0YH B KiHIII
KOYKHOTO PsIJIKa 3BOPOTHHH Cliel (aje peKOMEHAYEThCS Tak HEe poOWTH; micis \ He
MOBUHHO OyTH TIPOOLTY B KIHII PsIKa):

s = "Happy birthday to you,\
My darling Findus!\
Your hostess."

Bba3osi onepamii
Konkarenanisi (1o1aBaHHs)

>>>

>>> S1 = 'spam'
>>> S2 = 'eggs'
>>> print (S1 + S2)
'spameggs’'

Jy0,1r0BaHHS PSIIKA
>>>
>>> print ('spam' * 3)

spamspamspamn
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JloBxuHA pAaKa

>>>

>>> len('spam')
4

IocTyn 3a 1HIOeKCOM
>>>

>>> S = 'spam'
>>> S[0]

lSl

>>> S5[2]

lal

>>> S[-2]

lal

Ax BumHO 3 TpuKIany, B Python € MOXIMBICTH JOCTYITy TO HETaTUBHOTO
1HJIEKCY, IPU IbOMY BIJUTIK W€ BiJ KIHIA PSIKA.

OTpumanus 3pi3y

Omnepatop BuiyueHHs 3pi3y: [X: Y]. X - mouarok 3pi3y, a Y - 3aKiHUCHHS;
CUMBOJI 3 HOMEPOM Y B 3pi3 HE BXOJUTh. 32 YMOBUYAHHSM NEPIINN 1HACKC TIOPIBHIOE
0, a ApyrHii - TOBXUHI psJIKa.

>>>

>>> s = 'spameggs'
>>> s[3:5]
lme L}

>>> g5[2:-2]
'ameg'

>>> s5[:6]

' spameg’
>>> s[1:]
'pameggs’
>>> s[:]

' spameggs’

KpiM Toro, MokHa 3a/1aTl KpOK, 3 SIKUM MOTPIOHO BUTATYBATH 3pi3.

>>>

>>> s[::-1]
'sggemaps'
>>> s5[3:5:-1]

T

>>> s5[2::2]
'aeg'

Inmi pyHkuii Ta MeToau pAAKIB

[Ipu BUKIMKY METO/AIB HEOOXIIHO MaM'sTaTu, 1o psaku B Python BigHOCATHCS
710 KaTeropii HE3MIHIOBAHUX MOCIIOBHOCTEH, TOOTO BCl (PYHKIIIT 1 METOJIU MOXKYTh
JIMIIE CTBOPIOBATH HOBH PAJIOK.

>>>
>>> s = 'spam'
>>> s[1] = '"b' # HoMmnxa!

Traceback (most recent call last):
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File "", line 1, in
s[l] = 'b!'
TypeError: 'str'
>>> s = s[0]
>>> s
'sbam’

object does not support item assignment
+ 'b' + s[2:]

Tomy BCl CTPOKOBI METOAM TMOBEPTAIOTh HOBUH PAAOK, SKUH TOTIM CIif

PUBJIACHUTH 3MIHHIH.

Ta6mui 3.3 — OyHKIIIT Ta METOAN PSIJIKIB

dyHKIisg 200 MeTO

IlpusHaueHHs

S ='str'; S = "str'
Illstrlll; S - llllllstrllllll

S =

JiTepaIu PAAKIB

S = ""s\np\ta\nbbb"*

€KpaHOBaHI1 ITOCJIIJIOBHOCTI

S = r""C:\temp\new"'

He(opMaTOBaHI PSAKU (IPUTHIYYIOTh €KpaHYBaHHS)

S =Db"byte" PAIOK OAKTIB

S1+S2 KOHKaTeHallls (J0JaBaHHs PSIKIB)
S1*3 IIOBTOPEHHS PsJIKA

S[i] 3BEpHEHHS 33 1HJIEKCOM
S[i:):step] BUTST 3pI3y

len(S) JIOBXKUHA PSAIKA

S.find(str, [start],[end])

[Tomyk miapsiaka B psaaky. [lopepTae HoMep mepiioro
BXOJKEHHS a00 -1

S.rfind(str, [start],[end])

[Tomyx migpsinka B psaaky. lloeptae
OCTAHHBOI'O BXOKEHHSA a0o0 -1

HOMED

S.index(str, [start],[end])

[Tomyk miapsiaka B psaaky. [loBepTae HoMep mepiioro
BXOUKeHHS a00 Bukinkae ValueError

S.rindex(str, [start],|end])

[lomyk migpsinka B psaaky. IloBeprae Homep
OCTAHHBOI'O BXOKEHHSA a00 BuKiInkae ValueError

S.replace(irabion, 3amina)

3amiHa 1M1a0JI0HY

S.split(cumBoin)

Po30uTTs psigka no po3AiIbHHUKY

S.1sdigit() Uu ckimagaeTbest psiok 3 mudp

S.1salpha() Uu ckiagaeTbes oK 3 udp JiTep

S.1salnum() Yn cknamaeThes psaok 3 uudp ado Jrep

S.islower() Yu ckmamaeTbCs PANOK 13 CUMBOJIB B HHKHBOMY
pericTpi

S.1supper() UYu ckiazaeThes pANOK 13 CHMBOJIB Y BEPXHbOMY
pericTpi

S.i1sspace() Uu ckiramaeTbCad  pANOK 3 HEBIIOOpaXKaroUMXCs
CI/IMBOJIIB (po0i, CHMBOJI IEPEBOJLY CTOPIHKH ( '\fg

"HoBuii psmok" ( '\n'), nepeBoz[ kapetku" (\r'
FOpI/ISOHTaHBHa taOyssmis” ((\t' ) 1 "BepTHKaIbHA

ta0yawis" ("\V'))

S.istitle() YU OYMHAIOTHCS CJI0BA B PAJAKY 3 BEIUKOI JITEpU

S.upper() llepeTBOPEHHS PS/IKA 10 BEPXHBOTO PETICTPY

S.lower() IlepeTBOpEHHS PsIKA IO HIHKHBOT'O PETICTPY

S.startswith(str) Un MOYHHAETHCS PSAOK S 3 11a0JI0HY Str

S.endswith(str) Yu 3aKiHIYETHCS PANOK S 3 mAbJIOHY Str

S.joIn(coucok) 30ipKa psKa 31 COUCKY 3 PO3AUIBHHKOM S

ord(cumaour) ko1 cumBosry B ASCII

chr(umcio) ko ASCII B cumBoOI

S.capitalize()

IlepeBomuTh mepmMA CHUMBOJ pSIKa B BEPXHIH
pEericTp, a BCI IHII B HWXKHIN

S.center(width, [fill])

[ToBepTae BIAIEHTPOBAHUM PSIIOK, MO Kpasx SKOTO
ctoith cuMBoJI fill (mpo6ia 32 3aMOBYYBAHHSIM)
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S.count(str, [start],[end])

IloBeprae KUIBKICTh HENEPETUHAIOYMXCSH BXODKEHD
Hiapsiaka B Jiana3oHi [movatok, kidens| (0 1 JoBxuHa
psiaKa 3a 3aMOquBaHH51M)

S.expandtabs([tabsize])

IloBeprac kom0 psAAka, B SAKIA BCl CHMBOIH
TaOyJIAIll  3aMIHIOIOTECS OJHUM a00 JEeKIIbKOMa
npobinamu, B 3al€KHOCTI BiJ| IOTOYHOTO CTOBIILIAL.
Slkmo TabSize me BKazaHo, po3Mip TaOyJIALil
BBAKAETLCA PIBHUM 8 IPOOiIiB

S.Istrip(Jchars])

Bunanenns cuMBoJiB IpoO1IiB HA MOYATKY PsIIKa

S.rstrip(Jchars])

BI/II[aJIeHHH CHMBOJIIB HpO61J'IlB B KIHHI pAaaKa

S.strip([chars])

Bunanenns cumMBOIIB MpoO1LTiB HA TTOYATKY 1 B KIHIT
psIKa

S.partition(ma6oH)

IloBeprae KOpTEX, IO MICTUTh YAaCTHHY MEPEN
nepuuM 1abJIoHOM, cam IIa0JIOH, 1 YacTHUHA MICHs
wabnony.  Slkmo  mabioH  He  3HAWICHWH,
TIOBEPTAETHCS KOPTEXK, MIO MICTUTh CaMH# PSIOK, a
IIOTIM JIBa ITOPOKHIX PsIJIKA

S.rpartition(sep)

IloBepTae KOpTEX, IO MICTUTH YAaCTHHY MEPEN
OCTaHHIM IIAa0JOHOM, caM WIA0JIOH, 1 YaCTUHY MICIs
mabnony.  Skmo  mabmoH  HE  3HAWICHUI,
TOBEPTAETHCS KOPTEXK, IO MICTUTH JBA HOPOKHI
PSIKH, a TIOTIM CaM PSJIOK

S.swapcase()

[lepeBoaNTH CUMBOJIM HIDKHBOTO PETICTPA B BEPXHIMH,
a BEPXHbBOTO - B HUKHIN

S.title() Ilepury OykBYy KOKHOTO CI0Ba IIEPEBOJUTH B BEPXHIH
o pericTp, a BCl iHII B HUKHIN
S.zfill(width) PoOuth moBxkuHy psnka He MeHmor width, B pasi

HOTDC6I/I 3aIIOBHIOIOYHN Hepun CHMMBOJIM HYJIIMHA

S Tjust(width, fillchar="")

PoOute noBxkuHY psinku Ha meHmor width, B pasi
eOu 3amOBHIOIOYM OCTAaHHI CHMBOJH CHMBOJIOM

fillchar

S.rjust(width, fillchar="")

PO6I/ITB JOBXHHY PSIKM He MeHiow width, B pasi
Tl% eOM 3aloOBHIOIOYM TEPIIl CUMBOJIM CHMBOJIOM

fill

S.format(*args, **kwargs)

dhopMaTyBaHHS psaKa

ExpaHoBaHl MOCHIAOBHOCTI, TaK 3BaHl €sCape-TOCIIJOBHOCTI, MOXYTh
CKJIaJaTUCs 3 OJHOr0 a00 [EKUIBKOX CHUMBOJIIB IICJS 3BOPOTHOI KOCOi PHUCKHU

(Tabm. 3.4).
Tabmuus 3.4 — ExkpaHoBaHi IIOCII1J0BHOCTI

IHocaixoBHICTH ITpu3HavyeHHs
\' B camMoMy KIHIIl | I'THOPYETBCS, PSJOK MPOJOBKYETHCSI HA HOBOMY PSIIIKY
psiaKa
\\ caM CHMBOJ 3BOPOTHOrO cjemia (3aJMIIa€TbCs OJUH

cuMBOII \)

\' arocTpod (3aTUIIAETLCS OJUH ')
\" JanKy (3aJUIIAETHCS OJUH CUMBOJ ")
\n HOBHH psAI0K (HOBHH PSIIOK)
\r MTOBEPHEHHS KAPETKH
\t TOPU30HTAIbHA TA0 YIS
\u... 16-01ToBmii cumBos FOHIKOMY B 16-KOBUM MOAaHHI
\U... 32-61ToBuii cuMBoa FOHIkoy B 32-KOBUM NOJAaHH1
\x... 16-KOB€ 3HAUCHHS
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\o... 8-KoBe 3HAUYEHHS
\O CumBoa Null (He o3HaKa KIHIIS PsJIKA)

3pi3 (slice) — BuydyeHHS 3 UBOrO psJiKa OAHOTO CHUMBOJIy a00 JAESKOTO
dbparmenTa (miapsaka).

€ tpu dopmu 3piziB. Halinpoctima ¢opma 3pi3y: B3ATTS OAHOTO CHMBOIY
psaka, a came, S[i] — 11e 3pi3, U0 CKIAAAETHCS 3 OJHOTO CUMBOIY, KU Mae HOMED 1,
IpU [[bOMY BBKAIOUH, II0 HyMepallis mounHaeThes 3 uncia 0. ToO6To skio:

S = 'Hello' ,

TO:

Homepu cumBOJIIB B PSAAKY (2 TaKOXK B 1HIIUX CTPYKTypax JaHUX: CITUCKaX,
KOPTEX1) Ha3UBAIOTHCS THIAEKCOM.

Sxio BKa3zaTu BiJ'€MHE 3HAUCHHS 1HACKCY, TO HOMEp Oy/e BIIPaxoBYyBaTHUCS 3
KiHIIA, ToYnHaouu 3 Homepa 1. TooTo

s [-1] == 'o', S [-2] == '1l', S [-3] == '1', S [-4] == 'e', S [-5] == 'H'.

AO00 y BUIJISIA1 TAOJINIII:

Psanok S H e L | 0
Inpexc S[0] S[1 S[2 S[3 S[4]
Ingexc S[-5] S[-4] S[-3] S[-2] S[-1]

k1o K HOMEp CHMMBOJIy B 3pi3l panka S Ouiblie ado nopiBHIoe len(S), adbo
MeHIle, HDK -len(S), To mpu 3BEpHEHHI 1O ILOTO CUMBOJY pslKa BiAOYIETbCs
nommika IndexError: string index out of range.

3pi3 3 aABoMa mapamerpaMu: S[a: b] moBeprae MiAPAIOK 3 b-a CHMBOIIB,
MOYMHAIOYM 3 CHUMBOJIy C IHJEKCOM a, TOOTO 10 CHUMBOJY 3 I1HJAEKCOM b, He
BKJIIOUarouu ioro. Hampukian, S[1: 4] == 'ell', Te x came Buiiae SKIIO HamucaTu S -
4: -1]. Mo’xHa BUKOPUCTOBYBATH SIK TO3UTUBHI, TaK 1 HETaTUBHI 1HJAEKCU B OJTHOMY
3pisi, Hampukian, S[1: -1] - me psmok 0e3 Mmepiroro i OCTAHHBOTO CHMBOJY (3pi3
MMOYMHAETHCS 3 CUMBOJY 3 1HAEKCOM 1 1 3aKIHUYBaTUCh 1HAEKCOM -1, HE BKIIIOUAIOUH
Horo).

[Ipn BukopuctanHi Takoi ¢opmu 3pizy nomwiku IndexError Hikonum He
BuHuKae. Hanpuknan, 3pi3 S[1: 5] noBepue psanok 'ello’, Takum xe Oyjae pe3ynbTar,
AKIIO 3pOOUTH APYTUN 1HAEKC AyXke BEIUKUM, Hanpukian, S[1: 100] (axuio B psaky
He Oinpie 100 CHMBOJTIB).

Ao omycTuTH Apyruil mapameTp (aje MOCTaBUTH ABOKpANKy), TO 3pi3
OepeTbcst M0 KiHIM psaka. Hampukian, mo0 BUAAMUTH 3 PsIKa TMEPIIUNA CHMBOII
(¥ioro iHmexc gopiBHIOE 0, TOOTO B3ATH 3pi3, MOYWHAIOYUN 3 CUMBOJY 3 1HIEKCOM 1),
TO MOJKHA B35TH 3pi13 S[1:], aHAJIOTIYHO SKIIO OMYCTUTH MEPIINUNA MapameTp, TO 3pi3
OepeTbes BiJ MOYATKY psaka. ToOTO BUIANHMTH 3 psAJIKa OCTAaHHIA CHUMBOJ MOXKHA 32
J0TIOMOT 010 3pi3y S[: - 1]. 3pi3 S[:] 30iraeTbcs 3 caMuM psAKOM S.
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Skiio 3amaTu 3pi3 3 TphoMa napamerpamu S[a: b: d], To Tperiit mapameTp 3a1ae
KpOK, SIK Y BUIIQJKY 3 QYHKIIE€IO range, TOOTO OyayTh B35TI CHMBOJIU 3 1HIEKCAMU 4,
atd ,a+2*dirna Skio Bkazatu 3HaAYEHHS TPETHOTO MapameTpa, piBHE 2, B 3pi3
NOTPaNUTh KOKHUM NPYyTUd CHUMBOJI, a SIKIIO B3SITHM 3HAYEHHS 3pi3y, piBHE -1, TO
CUMBOJIM OYAYTh WTH y 3BOPOTHOMY MOPSAKY.

IIpukaaau 3pisis

Breneno psaok:

s = input ()

BuseneMo TpeTiii CMMBOJI LIBOTO psJIKA:

print (s[2])

BuBenemMo nepeaocTaHHiil CHMBOJ LIBOTO PSJIKA:
print (s[-21)

Busenemo nepii n'aTb CUMBOIIB LILOTO PsIJIKA:

print (s[0: 5])

BuBenemo Bech psAJIOK, KpIM OCTaHHIX JIBOX CUMBOJIIB!
print (s[: - 21)

BuBenemo Bci CMMBOJIM 3 MAapHUMH 1HACKCAMH (BBa)KalO4M, IO 1HJCKCALIis
nmoYnHaeThes 3 ), TOMy CUMBOJIM BUBOSITHCSI IOUUHAKOYH 3 MEPIIOTO):

print (s[:: 2])

Busenemo Bci CHMBOJIY 3 HEApHUMH 1HIEKCAMH, TOOTO TTOYMHAIOYH 3 IPYTOro
CHUMBOJTY PSIIKA:

print (s[1l :: 2])
BuBeaemo BCi CHMBOJIM Y 3BOPOTHOMY TOPSIIKY:
print (s[:: - 11)

BuBegemo Bci cuUMBOIM psAKa 4Yepe3 OJWH B 3BOPOTHOMY TOPSIKY,
[MOYMHAKOYU 3 OCTAaHHBOTO:

print (s[:: - 21])

Moga mnporpamyBanHs Python — cydacHa MoBa mporpaMmyBaHHS, TOMY BOHa
npaifoe BUKkiro9Ho 3 Unicode-cumBoiiamu (1€ BiTHOCUTRLCS 0 Bepcii 3.X).

Kox cumBony mokHa BU3HauuTh 3a gornomororo ¢yHkuii ord. Ls dynkmis
OTPUMYE Ha BXIJ PSIOK, SKUM TMOBUHEH CKJIQJAaTHCS PIBHO 3 OJHOTO CHUMBOJY.
@OyHKIlIA TOBEpTaE Ko 1boro cumBosty. Hampuxman, ord( 'A') moBepHe umncio 65.

3BopoTHa GYHKIlIS OTPUMAHHS TI0 YUCIOBOMY KOy HOTO HOMEpPA Ha3uBa€ThCsA chr.
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CJ10BHUKH

CaoBHuku B Python — HeBmopsiakoBaHI KOJICKID JOBUIBHUX O0O0'€KTIB 3
JIOCTYTHOM TI0 KJII0uy. IX iHOAi IIle HA3WMBAIOTH ACOIIaTUBHMMM MacHBaMU abo Xell-
TaOJINIISIMH.

[Ilo6 mparroBatu 31 CIOBHUKOM, MOTO MOTPiOHO CTBOpUTH. CTBOPUTH #OTO
MOKHa KiJTbkoMa criocobamu. [lo-miepirre, 3a J0MOMOTOIO JIiTepaa:

>>>
>>> d
>>> d

{}

>>> d
>>> d
{'dict': 1, 'dictionary': 2}

[To-apyre, 3a qomomororo ¢yHkiiii dict:

{1

{'dict': 1, 'dictionary': 2}

>>>

>>> d = dict (short='dict', long='dictionary')
>>> d

{'short': 'dict', 'long': 'dictionary'}

>>> d = dict ([ (1, 1), (2, 4)])

>>> d

{1: 1, 2: 4}

[To-TpeTe, 3a normomororo meroay fromkeys:

>>>

>>> d = dict.fromkeys(['a', 'b'])

>>> d

{'a': None, 'b': None}

>>> d = dict.fromkeys(['a', 'b'], 100)
>>> d

{'a': 100, 'b': 100}

[lo-ueTBepTe, 3a JOMOMOIOI0 IFeHepPaTOpPiB CIOBHMKIB, SKI JyXe€ CXO0XI Ha
Te€HEPATOPH CIIHCKIB.

>>>

>>> d = {a: a ** 2 for a in range(7)}

>>> d

{0: 0, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36}

Tenep cripoOyeMo J01aTH 3alUCH B CJIOBHUK 1 BUTATTH 3HAYEHHS KJTIOY1B:

>>>
>> d = {1: 2, 2: 4, 3: 9}
>>> d[1]
2
>>> d[4] = 4 ** 2
>>> d
{1: 2, 2: 4, 3: 9, 4: 16}
>>> d['1"']
Traceback (most recent call last):
File "", line 1, in
da['1l']
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KeyError: '1'

Sk BUIHO 3 MPUKIIATY, MPUBJIACHEHHS TI0 HOBOMY KIJIFOUY PO3IIUPIOE CIOBHUK,
MPUBJIACHEHHS 32 ICHYIOUMM KIIOYEM Iepe3anucye Horo, a cmpoda BHIIyYEHHS
HEICHYIOUOTO KJII0Ya IOPOJKYE BHKIIOUCHHS. J[I YHUKHEHHS BUKIIOUCHHS €
CHeliaIbHUN METO/I, 800 MOKHA MEPEXOIUIIOBATH BUHSTOK.

Mo >k moxHa me pobutu 31 cioBHMKamu? Te >k came, MO 1 3 IHIIUMH
o0'ekTamu: BOymoBaHi (yHKIIT, KIFOUOBI ciioBa (Hampukiaa, ukiau for 1 while), a
TaKOX CIIeIlajbHI METOIH CIIOBHUKIB.

MeToau CJIOBHUKIB

dict.clear() — ouniiae c10BHUK.

dict.copy() — moBepTae KOIMii0 CIOBHHUKA.

dict.fromkeys (seq [, value]) — crBopro€ CIOBHHK 3 KIIO4aMH 3 seq 1
3Ha4YeHHsAM value (3a 3aMoBuyBaHHsM None).

dict.get(key [, default]) — noBeprae 3HaueHHs KItOo4a, ajue SKIIO HOro HEMae,
HE BUKHUJIa€ BUHATOK, a moBeptae default (3a 3amoBuyBanHsM None).

dict.items() — moBepTae mapu (K04, 3HAYCHHS ).

dict.keys() — moBeprae KJ1r04i B CJIOBHHKY.

dict.pop(key [, default]) — Bunanse kirod i moBeprae 3HadeHHs. SIKIIO KiItoUa
HeMae, noBeptae default (3a 3aMOBUYBaHHSIM KUIa€ BUHATOK).

dict.popitem() — Bunaisie i moBepTae napy (K04, 3Ha4YeHH:). SIKIIO CITOBHHK
nopoxHii, kugae BuHATOK KeyError. [lam'staiiTe, 1110 CIOBHUKY HEBIIOPSIIKOBaHI.

dict.setdefault(key [, default]) — moBeprTae 3Ha4YeHHS KJHOYa, aje AKIO HOTO
HEMae, He KUJIa€ BUHATOK, a CTBOPIOE KJIt0Y 13 3HaueHHsM default (3a 3aMoBuyBaHHAM
None).

dict.update([other]) — oHOBIIO€ CTOBHUK, T0/aK04YH TTAapH (KJIFOY, 3HAYCHHS) 3
other. Icuytoui kimroui nepe3anucyroThes. [loBeprae None (He HOBUM CIOBHHK!).

dict.values() — moBeprae 3HaYCHHS B CIIOBHUKY.

3anannsa 1. CTBopiTh mporpamy, sika Oyae CkiajaTH BUIAAKOBI (ppa3u Ha
OCHOBI TpbOX CHHUCKIB 31 CJIOBaMHU. 3 KOXXHOIO CHMCKYy BOHA IOBHHHAa Opartu
BUIIAJIKOBUM YHHOM CJIOBA 1 MOEIHYBATH iX B OJIHY (Ppa3y.

3aBaannsa 2. Bi3pMiTh TekcTOBHM (aiin, mo MicTuTh Bamry ymo6neny
XYIO0KHIO KHUTY:

1. Buznaure 3arajnbHy KUIBKICTh CHUMBOJIIB Yy TEKCTI 3 mpobOimamu Ta 0e3
MpOOLTiB.

2. Busnaure 3arajibHy KUIBKICTb CIIIB Y TEKCTI, 3arajbHy KIJIbKICTh PI3HUX CIIIB
(6e3 MoBTOPIB) Ta KUTBKICTh YHIKATBHUX CIIiB, IO 3yCTPIYaIOThCA TUTHKHU OJIUH pa3.

3aBnanHs 3. BukonaiiTe HaCTyIHE 3aBJaHHS BIJIMOBITHO 10 CBOTO BapiaHTYy.

BapianT 1. 3HaiigiTh y TEKCTI HaWAOBUIY MOCIIJOBHICTH CJiB, WIO
MTOBTOPIOETHCS OUTBIIIE OJTHOTO Pasy.

BapianT 2. IlopiBHsiiTe 1Ba TEKCTH HA HASBHICTh OJTHAKOBHX IMOCI1I0BHOCTEH,
10 MICTATh HE MeHIIe 5 CJIiB. (3HaI00UTHCS 111€ OJIMH TEKCT, HAIp., TOTO K aBTOPA).
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BapianT 3. 3HaiifiTh y TEKCTI MOCIIIOBHOCTI, 1110 MICTATh HE MEHIIE 3 CJIiB Ta
NOBTOPIOIOTHCS HE MEHIIE 5 pa3, CTBOPITh CHUCOK TaKUX IOCIHIJIOBHOCTEH Ta
HiIpaxyuTe KIJIBKICTh iX TOBTOPIB.

Bapianr 4. [linpaxyiiTe 3araJibHy KIJIbKICTh pEYEHb Y TEKCTI, KUIBKICTh
OKJIMYHUX PEYEHb, KUIBKICTh MUTAJbHUX pEUEHb, KUIBKICTb pEYEHb, IO
3aKIHYYIOTHCSl TPUKPAIIKOIO.

Bapiant 5. CkiagiTe CIUCKHM CIIB, IO XapaKTEpHU3yIOTh PI3HI eMmoIii - He
MeHmie 3 emornii Ta He MeHme 10 ciiB y KOoXHOMY crnucky. [ligpaxyiite dacTtoTy
MOSIBU y TEKCTi CIIIB 3 KOKHOTO CIUCKY. 3poO0iTh BHCHOBOK PO Te, SIKI €MOINi 3
JOCIITKYBaHUX MTEPEBAKAIOTH Y TEKCTI.

BapiaunT 6. Buznaure MakcuMalibHy, MiHIMQJIBHY Ta CEPEIHIO JOBXHUHY CJIiB,
peyeHb Ta ad3aIliB y TEKCTI.

BapianT 7. BuzHaute 4acToTy MOSIBU MUTAJIBHUX PEUYEHBb y TEKCTI Ta 4acCTOTY
MOSIBU CJIIB B IIUX PEUCHHSX.

BapianTt 8. Busnaute, siki cioBa HaWyacTilie 3ycTpiyaloThbesl mopsi (mepen
a0o0 1icysl) 3 BKa3aHUM KOPUCTYBAYEM CIIOBOM.

BapianTt 9. Busnaure, 10 Haituacriie 3ycTpidaeMux mociioBHoctei 3 N cIiiB
y TeKcTi. N BKa3yeTbCsl KOPHUCTYBAYEM.

Bapiant 10. Busnaute, 3 sIKOro cj0Ba Hal4yacTilIe TMOYMHAIOTHCS PEUCHHS Y
TEKCTI, & TAKOXK SKUM Hal4acTiIle 3aKIHYyIOThCS.

BapianT 11. BuzHaute 4acToTy MOSIBH CIIIB 3 PI3HOIO JIOBKUHOIO.

BapianT 12. BusHaure 4acToTy OSIB PEYEHD 3 PI3HOIO KUTBKICTIO CIIiB.

BapianTt 13. CknamiTeh CIHUCOK KOPEHIB CHIB, IO XapaKTePU3YIOTh KOJIip;
BU3HAYTE KUIBKICTh CJIB Y TEKCTI, IO XapaKTepU3YIOTh KOJIp, a TaKOX Te, KU
KOJIIp Cepe]l HUX IePEBaXKaE.

BapianT 14. Buznaute nporeHT BOAM y TEKCTI (1€ KUIbKICTh '"cTOIm-ciiB"
MOJIIJICHA Ha 3aralibHy KUIBKICTH ciB). CTOM-CIIOBA — 11€ CII0BA, SIKI ITHOPYIOTHCS TIPU
iHaeKcalli CTOPIHOK TIIONTYKOBHUMH CHCTEMaMH, HE HECYyTh CMHCIIOBOTO
HAaBAHTAKECHHS, 3aMIHIOIOTHCSI MApKepaMH 1 HEraTUBHO BIUIMBAIOThH HA SIKICTh TEKCTIB,
3HIDKYIOUH X KOPUCHICTh. CIIMCKU CTOM-CJIIB IUB. B [HTEpHETI.

BapianT 15. CxnaaiTe CIMCOK CIIB, 1110 XapaKTEPU3YIOTh POMAHTUYHI TOYYTTS
(ne menme 30 ciiB y COUCKY) Ta BU3HAUTE KUIBKICTh MOSIBU JAHUX CIIB Y TEKCTI 1
BHUBEITH 5 Mepimx ad3aliB, 1€ TAKUX CJIIB HAHOUIbIIIE.

Koumpononi numanus:

1. Axi 6a30B1 onepailii podoTH 3 psakaMu € y MoBi Python?

2. SIx MokHa oJnepKyBaTu 3pi3u psanakiB? Axumu OyBaroTh 3pizu? Hapemith
MIPUKIIAIH.

3. SIxi metoau poOoTu 3 psakamu € y MoBi Python?

4. Ilo take cnoBHuku? Sk 3 HUMU TparmroBatu? st 4oro BoHU NOTP1OH1?

5. SIki metoau poOOTH 31 CIOBHUKaMU € y MOB1 Python?

45



JlaGopaTopHa po6ora Ne5
Tema: O6’exTHO-Opi€EHTOBaHE MTporpaMyBaHHs y MOB1 Python
MeTta: HaOyTH HaBHYOK pOOOTH 3 Kjlacamu y MOBi Python

TeoperuuHa yacTuHa

Kaac — e ckinagauii KOPUCTYBAIBKUAN THIT TaHKUX, [0 CKIATAETHCS 3 TIOJIIB Ta
MeToniB. [lons knacy — 1€ 3MiHHI, OTOJIOIIEHI BCEpEOuH] Kiacy Hjs 30epeKeHHs
nanux. Memoou xknacy — 1e (yHKINI, orojomeHi ajis OOpoOKH TIOJIB KIacy,
B3a€MO/I11 3 OCHOBHOIO MPOTPaMoI0 Ta 1HIIUMH JaHUMH.

O0’ekTH — 1€ OKpeMi EK3eMIUISIpH Kiacy, MO CyTi 3MiHHI LbOTO THILY.
OronocuBIIM KJac 13 MOJSIMM Ta METOJAMH, BH MOXETE CTBOPIOBATU CKIJIbKU
3aBr'OJIHO 00 €KTIB, KOXKEH 3 SIKUX MICTUTHUME OTOJIOIIECHUM B Kjlaci Hallp IMOJiB Ta
METO/IIB.

Kiacu orosonnyroThest 3 KIIFOUOBHM CIIOBOM Class, iM’s kiiacy 3a ctaHzapTaMu
Python 3amucyerbcss HACTYmHUM YHMHOM: BCl CJIOBa Pa3oM, KOXKHE CIIOBO 3 BEJIMKOI
JITEpH.

JIist CTBOpEHHSI €K3eMIUIAPY KJIAC BUKIMKAETHCS AK (PYHKIS 3 KPYTJIUMU
Iy’KKaMu, IOBEPTa0UX HOBUW 00’ €KT, IKUI BU MOKETE 30€pErTH Y 3MIHHIN.

JI1st MeTO/IIB KJTacy MO>KHA BKa3yBaTH aTpUOYTH.

ATpuOYT — 11€ 3MiHHA, MeTOA — 1Ie QpyHKIIisA. BigMiHHOCTI MeToAy BiJl GyHKIIIT
B TOMY, 1110 Y HBOTO € nepiuid mapametp — Self.

Knacu, sk 1 MOy, NPUXOBYIOTh BHYTPIIIHIO OyAOBY, 3alMIIAIOYU Ha
MTOBEPXHI JIMIIE 30BHINIHIN "1HTepdeic" 11 BUKOPUCTAHHS.

[le moennanHs AaHWX Ta (QYHKIIA BCEpeauHl OAHIET CYTHOCTI, pa3oM 13
MIPUXOBAHHSIM BHYTPIIIHBbOI OYJIOBH, HA3UBAETHCA [HKANCYAAYIEI0 1 € TOJOBHUM
npuHuunom OOIL

[Ipu orosomeHH1 Kiacy B Ay>KKaX MOXYyTh OyTH 3amucani (0He a00 EK1IbKaA)
iMEHa B)K€ ICHYIOUMX KJIACiB — 116 HA3MBA€ThCSI HACHIIyBaHHSIM. B TakoMy BHUIaiKy
HOBUU KJac (SKUM HA3MBAETHCS JTOYIPHIM) YCIAJIKOBYE BCl MOJS Ta METOAU KJIACiB
MepeNiueHuX B AYXKKaxX (K1 HA3UBAIOTHCS OAThKIBCHKUMHU).

Mopaeab kiacy:

class iM'st_Kkiacy:

1HCTpyKIis 1

iHeTpyKIis N

CTBOpeHHs 00'€KTa KJIaCy:
00'exT Kiacy = im's_kmnacy()

IMpukaan 1. Tlporpama 3 BukopuctaHHsM kiacy. OOUYUCIEHHS CEpEeaHBOTO
OaJia CTy/IeHTa 3 TPhOX MPEAMETIB.

import math

class Student () :
def GPA(self, name, el, e2, e3)
self. name = name
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self.el = el

self.e2 = e2

self.e3 = e3

print(self. name, ' - ', ((self.el + self.e2 + self.e3)/3))
sl = Student ()

s2 = Student ()
sl1.GPA('Dmytro', 5, 3, 4)
s2.GPA('Olena', 5, 4, 5)

def main () :

return O

if name == ' main ':

main ()

Knacu 36uparots B co61 Habopu naHux (3MIHHHX) pa3oM 3 HabopaMu (PyHKIIIH,
0 HA HUX JiI0Th. MeTa mojsrae B TOMy, MO0 JOCATTH OLIBIIT MOTYJILHOTO KOAY 32
JOTIOMOTOK0 TPYIyBaHHA 3MIHHUX 1 (YHKUIA, B HEBEJHMKI BY3JHM, WIO JETKO
MOAU(IKYBaTH.

self

Metonu kiacy MarOTh JIMILE OJHY XapaKTEpHY BIAMIHHICTH BiJl 3BUYAHHUX
(GyHKI1I1 — BOHM TIOBUHHI MaTH J0JaTKOBY 3MIHHY, fIka Ma€ OyTH JlofaHa JI0 CIIUCKY
napameTpi [IEPIIOIO, ajie 3HaYeHHs I[bOT0 MapaMeTpy He BKa3dyeThcsi, Python
caM HaJacTh WOTO0, KOJU METOJ Oyjae BUKIMKaHO. {1 ocobnuBa 3MiHHA TOCUIIAE€THCS
Ha caM 00’€KT, 1 3a IOMOBJICHICTIO, Mae Ha3By Self.

Mosxkna 3aminuTu self Ha 1mIOCH iHIE, ane Kpalie IbOT0 HE pPOOHUTH.
Bukopucranns cranmapTHOro imMeHi gae Oarato mepeBar — Oyab-XxTo 0e3 mpobsiem
po3mi3Hae i#oro, 1 HaBiTh cnenianizoBani IDE Oyayre npomomaratu, SIKIIO
BUKOpUCTOBYBaTH self.

Kuaacu
Haiinpocrimmuii kiac HaBeJIeHO HUKYE:

#!/usr/bin/python
# Filename: simplestclass.py

class Person:

pass # IopoxHi¥ OJox
p = Person () # CTBOpPeHHS P SKMUM HaAJIEXUThL KJjacy Person
print (p)

BuBin:
$ python simplestclass.py
< _main__ .Person object at O0x019F85F0>

Mu cTBOpMIM KJIaC BUKOPUCTOBYIOUM iHCTpyKILito class. Ilicms wHel #me
BKJIQJICHUN OJIOK IHCTPYKINA siIKui GopMye TinO kimacy. B pmanomy Bumamgky 010k
MTOPO’KHIM Ha 10 BKa3y€e IHCTPYKIIis Pass.

[ToTiM MU cTBOpUIIM OO’ €KT/€K3EMIUIAP I[LOTO KJacy, BUKOPUCTOBYIOUH 1M’sl
KJIacy, IO pO3TAlllOBaHE TMepea MapHUMH ayXkkamu. Jlis Hamoi mepeBipku MU
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IPOCTO BUBEIHM Ha €KpaH TUM 3MiHHOI. [lepeBipka mokasana, o y Hac € eK3eMIUIIp
kiacy Person B Moy main .

Anpeca mam’ATi KoMIT t0Tepa, Ae 30epiraeTbCcsi 00’€KT TaKOXK BUBOJIUTHCS Ha
ekpaH. Ha TBoemy komm’roTepi ajapeca Moxe OyTH 1HIIOI, OCKUIbKA Python moske
30epertu 00’ €KT Ty/H, JIe BiH 3HAKE BiJIbHE MICIIE.

Metoau 00’€kTiB
Knacu 1 00’€KTH MOXXYTh MaTl METOJIH, K1 € 3BUYATHUMH (DYHKIIIMUA OKPIM,
3BUYAiHO, 3MiHHOI self. Po3risnemo npukman:

#!/usr/bin/python
# Filename: method.py

class Person:
def sayHi (self):
print ('Hello, how are you?')

p = Person()

p.sayHi ()

# Buume HaBemeHMN KOI TaKOX MOXHA HammcaTu sk Person () .sayHi ()
Bueene:

$ python method.py
Hello, how are you?

B wmiif mporpami mu nobauwnu 3miHHy self B mii. Meton sayHi He mpuiimae
napameTpiB, ajie Bce 0aHO Mae iM s self y Bu3sHaueHH1 pyHKIi.

Merox __init__

B Python’iBcbkux kiacax € 0araTo METO/IIB, SIKI MAIOTh CIIEIIajibHE 3HAYCHHSI.
3apa3 Mu o6aunMo, sIKe 3HaYeHHsI Ma€ METoJ __ init .

Meton __INit__ BUKOHYEThCS KOXCH pa3, KOJHU CTBOPIOETHCSA EK3EMILIAP
kiacy. Jlanuii MeTo KOpUCHUMN, KOJIM MOTPIOHO MIOCH 1HIIIATI3yBaTH.

[Tpuxnan:

#!/usr/bin/python
# Filename: class_init.py

class Person:

def init (self, name):
self.name = name
def sayHi (self):
print ('Hello, my name is', self.name)
p = Person('Swaroop')
p.sayHi ()
# MoxHa HanmucaTu JiakoHiunime: Person ('Swaroop') .sayHi ()
BuBim:

$ python class init.py
Hello, my name is Swaroop

B miii mporpami MM BU3HAUMIM METOA _ Init , KU MOXeE MPUNAMATH, KPIM
napametpy self, e onun — name. Beepenauni merony  init MU POCTO CTBOPHIIU
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HOBe 1M’ name. Lle nB1 pi3HI 3MiHHI HE 3BaKarOuW Ha Te€, III0 BOHM HA3WBAaIOTHCS
onHakoBO. KpamkoBa HoOTallis JO3BOJISIE HAM PO3PI3HSATH iX.

BinbI BaXIMBO Te, IO MM HE BUKIUKAEMO METOJI _ init  sBHO. Mu mpocTo
BU3HAYMIIN (DYHKIIIIO BCEPEAUHI KIIacy.

[Ticast BCbOro MM HapemTi MOXEMO BUKOpUCTaTu moisie self.name B Hammx
MeToaax. SIK y BUMmaaKy 3 Metoom sayHi.

3MiHHI KJIacy i 00’ekTy

Jlani, IHIIMMH CJIOBaMH IIOJA, 1€ HE IO I1HIIE SK 3BUYalHI
3MIHHI 0OMediceHi MPOCTOPOM iMeH KimaciB 1 00’ekTiB. Ile o3Havae, Mo 11 3MiHHI €
YUHHUMHM JIMIIE B KOHTEKCTI MMX KiaciB 1 00°ekTiB. Och YoMy II€
HA3UBAETHCS MPOCTOPOM iMEH.

IcHye nBa THUMM MOJIB — 3MIHHI KJacy 1 3MiHHI 00’€KTY, 5Kl KJIacCU(pIKYIOThCS
Ha OCHOBI TOTO KJIaCy Yd 00’ €KTy HAJIC)KHUTh 3MiHHA.

3MminHi Knacy € COUIBHUMH — JO HUX MOXHa OTpUMATH JOCTYH 3 YCIX
EK3eMIUISIPIB Kiacy. IcHye BChbOro ojHa KOMis 3MIHHOi JTAHOTO THUITY 1 TOMY, KOJIU
OJIUH 00’ €KT 3MIHIOE ii, 1110 3MiHY M0o0avyaTh 1HII 00’ €KTH.

3MminHi 00°€kmy HE € CHUIBHUMH I BCIX €K3EMIULIPIB KJacy 1 HaJleKaTb
nuiie neBHOMY 00°ekTy. KoxkeH 00’€KT Mae BJIaCHY KOIIIIO MOJIsl, HABIThH SKIIO Ha3Ba
MoJIsl B OAHOMY O0’€KT1 CIIBHAJa€ 3 Ha3BOIO MO B iHIIOMY. HacTynmHuil npukian
JOTIOMOYKE Kpallie 1€ 3p03yMiTH:

#!/usr/bin/python
# Filename: objvar.py

class Robot:

'''IlpencraBiuse pobora 3 im’' am'''
# 3BMiHHa KJacy B Akil BkaszyeTbCs K-Tb poOOTiB
population = 0

def init (self, name):
'"""ITuigianizsanis manmx'''
self.name = name
print (' (Initializing {0})'.format (self.name)

# Ilnoc omuH poBoT
Robot.population += 1

def del (self):

'''9 nomupan'''’
print ('{0} is being destroyed!'.format (self.name))

Robot.population -= 1

if Robot.population ==

print ('{0} was the last one.'.format (self.name))
else:
print ('There are still {0:d} robots
working.'.format (Robot.population))

def sayHi (self):
'''"Greeting by the robot.

Yeah, they can do that.'''
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print ('Greetings, my masters call me {0}.'.format (self.name))

def howMany () :
''"'"Prints the current population.'''
print ('We have {0:d} robots.'.format (Robot.population))
howMany = staticmethod (howMany)

droidl = Robot ('R2-D2"'")
droidl.sayHi ()
Robot.howMany ()

droid2 = Robot ('C-3P0O"')
droid2.sayHi ()
Robot.howMany ()

print ("\nRobots can do some work here.\n")

print ("Robots have finished their work. So let's destroy them.")
del droidl
del droid2

Robot.howMany ()
BuBim:

(Initializing R2-D2)

Greetings, my masters call me R2-D2.
We have 1 robots.

(Initializing C-3PO)

Greetings, my masters call me C-3PO.
We have 2 robots.

Robots can do some work here.

Robots have finished their work. So let's destroy them.
R2-D2 is being destroyed!

There are still 1 robots working.

C-3P0O is being destroyed!

C-3PO was the last one.

We have 0 robots.

[le moBruii mpukiaa, aje BiH JOTMOMOXE MPOUTIOCTPYBATU CYTHICTh 3MIHHUX
KiaciB 1 00’ekTiB. 3MiHHa population HalexuTh kiacy Robot 1 TakuM 4uHOM €
3MIHHOIO KJIacy. 3MIHHA name HaJIeUTh 00’ €KTy (MpUBJIACHEHA 3a 10moMorolo self)
1 TOMY € 3MIHHOIO 00’ €KTY.

OTxe, MU TOCWJIAEMOCSi Ha 3MIHHY Kiacy population 3a jgom. Bupasy
Robot.population a ne self.population. Ane ans gocTymy A0 3MIHHOI name,sika
HaJIeKUTh 00’€KTy, NOTpiOHO Hamucatu self.name BcepenuHi MeTony 00’€KTa.
3anam’ATail 110 TPOCTY BIAMIHHICTH MK IIMMHU JBOMa THUIIaMH 3MIHHUX. 3MIHHA
00’€KTYy 3 TUM € IMEHEM IO 1 3MIHHA KJIacy 3pOOHUTHh HEIOCTYMHOK (IIPUXOBAE)
3MiHHY KJacy!

howMany nHacnpaBai metona kiacy. Ile o3Haudae, 10 MU MOXKEMO BU3HAYUTH
Moro abo sik classmethod abo sik staticmethod B 3ayexHOCTI Bl TOro 4u MOTPIOHO
HaM 3HATH YaCTUHOIO SIKOTO Kjacy BiH €. OCKUIbKY 111 iH(OpMaIlis HaM HemoTpiOHa,
TO BUKOpHUCTaeMo staticmethod.

Meton _ init  OyB BUKOpHUCTaHUU Ui CTBOPEHHS €K3eMIUIIpy Kiacy Robot 1
OJIHOYACHO 3 IIUM HaJaHHIM oMy iMeHl. B npoMy MeToal MU 3011bIIyEMO 3MIHHY

population Ha 1 KO)KeH pa3, KOJIM BUKIIMKAETHCS TAHUH METO — KOKEH BUKJIUK II€ IIIC
50



oJIuH po0OoT. 3HaueHHs self.name Oye crenudiuHUM 11 KO)KHOTO CTBOPEHOTO HaMHU
00’€KTY.

3BepTarucs 10 3MIHHUX 1 METOJIB 00’ €KTY 3 SIKUM B JIaHU MOMEHT IPaIIO€IT
noTpiOHO BUKOpHUCTOBYIOoUM 3MiHHY self. Lle Ha3uBaeThcs MOCHIIaHHAM Ha aTpuOyT.

B miit nmporpami Bukopuctati psaaku gokymenrtamnii (Komenrtapi oomexeni 3
JanKkaMu). Mu MOXKEMO OTPHMATH JOCTYI JO PSAIKIB JOKYMEHTAIl Ha PiBHI KIacy
CKOPHUCTABIINCh KOHCTpyKIlieto Robot. doc 1 Robot.sayHi. doc = mns
JOKYMEHTAIll1, Tka 3HaXOAUTHCS B METOII.

Kpim meromy _ init _ icHye ime oauH creuiaabHuil mMeton  del |, sxuit
BUKJIMKAETHCSA KOXHOTO pa3zy, KOJMH 00 €KT 3HUIIYEThCSA. |HIIMMH CIOBaMHU, HOTO
Ol7bIIIE HE BUKOPHUCTOBYIOTH 1 Ty 00JIacTh Mmam’sTi, Ky BiH 3aliMaB 3BUIHHSIOTH.
Bcepenauni 1mporo MeTogy MU IPOCTO 3MEHITyeMo 3MiHHY Robot.population Ha 1
KOXHOTO pa3y, KoM BuAanseMo 00’ ekt kiacy Robot.

Meton  del  BHUKIMKA€ETHCS TOJI, KOJU OO0 ’€KTOM BXKE€ HE KOPUCTYIOTHCH 1
3ayBa)K, HEMA€ >KOJHOI rapaHTii KOJU came 1€ CTaHeTbcia. MoKHa 1 CaMOCTIHHO
BHUKJIMKATH IIEH METOJ BUKOHABIIM 1HCTPYKINitO del mist 06’exty. B TakoMmy BUMmaaxky
MU BPYYHY 3HUIIUMO 00’ €KT.

HacainyBanHus (ycnagKyBaHH)

Omna 3 ronoBHux Buroja Big BukopuctanHs OOIl  11e moBTOpHE
BUKOPHMCTAHHA KOAYy. | oauH 13 croco0iB 3a JOMOMOIOI SKOTO 1€ JOCSATAETHCA
MOJISITa€ 'y BUKOPUCTAaHI MEXaHI3My HaciigyBaHHs. HacninyBaHHS MOXHa ySBUTH SIK
BTUICHHS BIJTHOCHH THII 1 IMATHI, MK KJIaCaMHU.

Axmo HEoOX1AHO HAamMcaTH NpOorpaMmy, sIka Mae€ CIIAKYBaTH 3a BUMUTEISMU 1
YUHSMH B KOJIe/Ki. BOHM BCl MarOTh TIEBHI CIUJIbHI XapaKTEPUCTUKU TaKl K 1M s, BIK
1 anpeca. Takox € neBH1 cnenugiuHl 0O3HAKKU TaKl K 3apIUIaTHS, KYpPCH 1 IUIaHU JJIs
BUHUTEJIB 1 OI[IHKU Ta 300pH JJIsl YUHIB.

Tu MOKeIll CTBOPUTH JIBa HE3AJIECKHI KJIACH JIJIsi KOXKHOTO THUITY, ajie J01aBaHHs
HOBOT CIIIJIFHOT XapaKTEPUCTUKU Oy/e O3HA4YaTH JOJaBaHHA il O KOXKHOTO KJacy 3
WX JBOX He3anexkHuX. L{e mBuIKo cTaHe HE3pYUHUM.

Kpammum migxomom Oyae CTBOpeHHs cHoigbHOro kiacy SchoolMember 3
MOJAJIBIIMM HACIIyBAaHHSAM Bl LIbOTO KJAacy JIBOX IHILIKX KJIaCIB — yY€Hb 1 BUATEIIb.
L1 knacu cranyTh miaTunamu tumy (kiaacy) SchoolMember. B nogansmomy mosxHa
Oyne nogaBatu OyAb-sKi cenu@iuHi A1l UX KJIaciB XapaKTePUCTUKH.

[leit meton mae Oarato mepesar. [lpu gomaBaHHI/3MiHI (PYHKIIIOHAIBHOCTI
kiacy SchoolMember 3MiHM aBTOMaTuyHO OyAyTh BiAOOpakeHl 1 y BCIX Horo
Hamaakax (MmiaTamax, Tmigkiacax). Hampukman, MoXHa JoJatd 10 KJacy
SchoolMember nose nosie ID (inenTudikaTop) KapTKH, TO MIJKIACH BUUTEIH 1 YICHb
TeX MOro OTpUMaroTh. AJie 3MIHM B MiJKJIacax HE PO3MOBCIOKYIOTbCA Ha 1HIII
migknacu. [HIMOIO mepeBaroro € Te IO MOXKHA 3iciaTHCS Ha 00 €KT BUMTENH abo
V4€Hb CKOpHUCTaBIIUChL 00’ekToM SchoolMember. Ile Moxe Oyt KOPUCHUM B
MEBHUX CHUTYallisIX, KOJIM HAMpHKIaa, Tpeba mopaxyBaTH K-Th 4ieHIB mmkond. lle
HA3WBAETHCS MOJIMOP}iZMOM, KO TIATHI MOXE, Y OyAb-SIKHX CHUTYaIlisiX, B IKUX
OUIKY€TbCS BUKOPUCTaHHS OaThKIBCBKOI'O THITY, 3aMICTHUTH COOOI0 Led caMuid
O0aTbKIBCKUWA THUN. I[HIIUMHU cioBamMH, O0’€KT MOXke OyTH OmnpaiboBaHUN SIK
MPUMIPHUK OaTHKIBCHKOIO KJIACYy.
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Mu nosmopno euxopucmanu KoJ TOJOBHOTO KjJacy 1 HaM HE TMOTPIOHO
MOBTOPIOBATH HOT0 B 1HIIMX KJIacax SK Y BUIAIKY 3 HE3AJIC)KHUMHU KIIACAMH.

Kmac  SchoolMember B 1miii cuTyamii  BigjomMudl K 0a30BHHM Kjac
abo cynepkJiac (Haakiaac). Bunurtens 1 yueHb — 1€ MOXiHI KJIacu ado MmiaKIacu.

3apa3 moauBUMOCS SIK 1€ BUTJISIA€ B IPOTPAMHOMY KOJI:

#!/usr/bin/python
# Filename: inherit.py

class SchoolMember:
""" IIpuBHAUYEHUM NOJid NPenCTaBJIeHHS OyIb—SKOT'O uJIeHa UWKOJMU
def init (self, name, age):
self.name = name
self.age = age
print (' (Initialized SchoolMember: {0})'.format (self.name))

def tell (self):
'!''TokazaTu meTaji
print ('Name:"{0}" Age:"{1}"'.format (self.name, self.age),

end="" )

class Teacher (SchoolMember): # 23BepHM yBary Ha Te SK MM Hacjlimyemo Bin
Bazo0BorO KJjacy SchoolMember

'!''llpencraBiusae pumresga' '’

def init (self, name, age, salary): # maHuy MeTonmy OyIe BUKIMKAHO
opu CTBOpPeHH1 06’ekTy
SchoolMember. init (self, name, age) # BuUKIMK cHeuiajbHOTO
MeTony _ init  6GaszoBoro kjacy
self.salary = salary
print (' (Initialized Teacher: {0})'.format (self.name))

def tell (self):
SchoolMember.tell (self) # TyT TakoX BUKIMKAETLCA MeTonm tell

0as0BOTO KJIACYy
print ('Salary: "{0:d}"'.format (self.salary))

class Student (SchoolMember): # TyT Tak caMoO HSK 1 y Bullagky 3 KJAaCOM
Teacher
''"'IlpencraBiusge yuHa'''
def init (self, name, age, marks):
SchoolMember. init (self, name, age)
self.marks = marks
print (' (Initialized Student: {0})'.format (self.name))

def tell (self):
SchoolMember.tell (self)
print ('Marks: "{0:d}"'.format (self.marks))

o
I

= Teacher ('Mrs. Shrividya', 40, 30000)
s = Student ('Swaroop', 25, 75)

print () # BMBeIme HOPOXHIV pPAIOK

members = [t, s]

for member in members:

member.tell () # npauoe gk OJg ydyHS Tak 1 OJjsa BMKJIaZauda
Busin:

$ python inherit.py

(Initialized SchoolMember: Mrs. Shrividya)
(Initialized Teacher: Mrs. Shrividya)
(Initialized SchoolMember: Swaroop)

52



(Initialized Student: Swaroop)

Name:"Mrs. Shrividya" Age:"40" Salary: "30000"
Name:"Swaroop" Age:"25" Marks: "75"

JI1s BUKOpUCTaHHS HACJITyBaHHSI MU BKa3ajy iM’s1 6a30BOro Kiacy (Bif SKOTO
OylnemMo HaciiayBaTH) B JIyKKaX SKI WIyTh Biapasy IMicis IMEH1 Kjiacy (SK 1 mpH
CTBOPEHHI (PYHKIIIH, JIUIIIE 3 TIEIO PI3HUIICIO, 1[0 B SKOCTI apryMEHTy BHUCTYIIa€ Ha3Ba
6a3oBoro kiacy). [Ipuxnan:

class Student(SchoolMember):

Hami BigOyBa€eTbcsi BUKIMK METOAY _ Init  06a30BOro Kiacy SKOMY
MepeIaeThCsl MOCUJIAHHS Ha MOTOYHUIN €K3eMIULSIp Kiacy, TOOTO 00’€eKT (sikuii Oyne
CTBOPEHO B MaiOyTHhOMY). Lle poOUThCS 11 TOTO, MO0 MU MOTJIM iHIIIaTi3yBaTh
0a3oBHil Kiac AK YacTuHy 00’ekta. [[y’ke BaknuBO 3amam’sitaTd, o Python
aBTOMATUYHO HE BUKJIMKA€ KOHCTPYKTOP 0a30BOro Kiacy, To01 MOTpiOHO caMOCTIIHO
BUKJIMKATH HOTO.

Mu BuKJIMKaIu MeTo1 0a30BOr0 KJiacy 3 MOro migKiacy:

SchoolMember. init (self, name, age) # 3BiCHO X, TYyT MOXe OyTU Oy/ab-siKe
M’ KJ1acy 1 Oyb-sIKUd METO/ 3 TOTPIOHUMU TOO1 MapaMeTpamMu

Cning 3Hatu, mo Python 3aeocou mounnae 3 TONIYKy METOMIB BCEPEAMHI
MOTOYHOTO KJacy, SKIIO * BIH HE MOXE 3HAWTH MOTPIOHOTO METOJY BCEpEerHI
MIJIKJIACy, TO TMOYMHAE IIyKaTh B 06a30BoMy Kjaci. B ToMy mopsiiky B sSIKOMYy BOHU
(MeToaIn) po3TallloBaH1 y BU3HAYEHHI KJIACy.

Skio BiAOyBaeThCsS HACHIAYBaHHS Bl JCKUIBKOX KiaciB (OLIbIIE HIXK OJUH
KJIaC TepepaxoBaHO B BHU3HAYCHHI MIAKIACY), TO 1€ HA3WBAETHCS MHOKUHHUM
HACJIiyBaHHAM.

3aBnanHs. BukoHaiite 3aBJaHHs BIJIMIOBITHO CBOEMY BapiaHTYy.

Bapianr 1

1. Po3pobutu kitac «Mara3uH kKaBu». Peanizyiite MOXIJIUBICTH BUOOPY KaBOBUX
HaIo1B KOPUCTYBaueM Ta 30€peKeHHS 1 BUJaJICHHS 3aMOBJICHB BiJl KIIIE€HTIB.

2. Po3pobutu kiac «aomMarnris 616mioTeka». PeanizyBatu MOXKIUBICTE pOOOTH
3 JOBUIBHUM YHMCJIOM KHUT, MIONIYKY KHUT 3a JEKUJIbKOMAa MapaMeTpaMu (3a aBTOPOM,
3a POKOM BHUJAHHS, 33 KAHPOM TOIIO), JOJaBaHHA KHUT y 0i10J10TeKy, BUIAJIICHHS
KHUT 3 HEi, JOCTymy J0 KHUTH 3a HoMmepoM. Hammcatu mnporpamy, mo Oyne
JEMOHCTPYBATH BC1 pO3PO0JIEH] €JIEMEHTH KJIacy.

Bapianr 2

1.Po3pobuts knac «OunaiiH 6i0mioTeka». PeanizyiiTe meronu ski OyIayTh
30epiraTl iIM’si KOPUCTYyBaua, Ta JaHi PO KHUTY, SIKY BUAAIU [IbOMY KOPHUCTYBayeBi
HANPUKJIAJ: 1aTa BUadi, Ha3Ba KHUTH, aBTOP, JaTa MOBEPHEHHSI.

2. Po3po6uTH Kiac i NpeCcTaBICHHS B1JIOMOCTEH MpO YCHIIIHICTh CTYJEHTA.
O0’ekT KiIacy Mae MICTUTH ToJisg s 30epekeHHs 1MEHI CTyJeHTa Ta Oais,
OTPMMAaHUX HUM 32 BUKOHAHHS JabOpaTOpHUX POOIT Ta 1HIWBIAYaTHHOTO TBOPUYOTO
3aBJIaHHA.
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3abe3neunT HACTYIMHI METOAM KJIacy:

o KOHCTPYKTOD, SIKHU MpUKUMAE PAJIOK IM'Sl_CTYJI€HTa Ta CJIOBHUK, 1110 MICTUTb
HaJAIITyBaHHS KypCy Y HaCTynmHoMy dopmari:

1) MakcUMaabHO MOXJIHMBA KUIBKICTH OalliB 3a 371a4y 1HIWBIAYaJdbHOTO
TBOPYOTO 3aBIaHHS;

2) MaKCHMalbHO MOXJIMBAa KUTBKICTh OamiB 3a 3mady OnHi€l 1abopaTopHOi
poboTtu;

3) KiTBKICTh Tab0paTOPHUX POOIT B KYpCi,

4) dvactka OayiB BiJ] MakCUMyMy, SIKy HEOOXiJHO HaOpaTw aJisi OTPpUMaHHS
€K3aMEHy aBTOMATOM.

e METOJ, 32 JOMOMOTOIO0 SIKOTO BHOCSITHCA JaHl MpO KUIBKICTH CIpoO 3AaTH
71a00paTopHy poOOTY Ta OIIHKA 32 OCTAHHIO CIIPOOY.

e METOJ, 32 JOMOMOTOIO0 SIKOTO BHOCSITHCA JaHl MpO KUIBKICTh CIpoO 3AaTH
1HMBITyaJIbHE TBOPYE 3aBJaHHs Ta OIIHKA 32 OCTaHHIO CIpo0y.

e METOM, SIKWH moBeprae Koprex (tuple), mo MicTuTh aificHe 4yncio (Cymy
OalliB CTyJIeHTa 3a MPOXOJ/KEHHSI Kypcy), Ta joriyHe 3HadyeHHs True abo False B
3QJIEKHOCTI BiJI TOTO, YU JIOCTATHBO ITUX OajiB JJisi OTPUMAaHHS OI[IHKHM 3a €K3aMeH
aBTOMATOM.

Bapianr 3

1. Po3pobutu knac «MeHemxep 3aBaaHb». PeanizyBaTh METOIU, IO AaayTh
MOKJIUBICTh KOPUCTYBady pOOWUTH 3alUT HA BUKOHAHHS OyIb-sIKOI 3ajadi Bijg
mporpamicra, JJisi BIICTEKYBAHHS MPOTrPeCcy BUKOHAHHS 3aJIaHHS TMPAI[IBHUKOM, a
TaKOXX METOJ, 10 JacCTh MOXJIMBICTh KEPIBHUKY Ha3HAYaTH BHUKOHABIIS 3aBIaHHS.
Hamnpuknan: 3aBnanus — «Po3pobutu nporpamy», nopydeHo — IBanoBy L.I., cTaTtyc
BUKOHAHHS — «B PO3POOITI».

2. Po3pobutH kjac, sikuii Hachiaye (pyHKI[IOHAIBHICTh CTAHAAPTHOTO THUIY Str i
MICTUTDH 2 HOBUX METOIH:

1) meron, sxuii mpuitmae 1 aprymeHnt S Ta moBepTae True abo False B
3QJIEKHOCTI BIJI TOrO, YM MICTUTh PSAJOK TMOBTOPU TMOCIIIOBHOCTEH CHUMBOJIIB
JIOBKUHOIO B1J 3 CUMBOJIIB.

2) meton, sikuii moBeptae True abo False B 3aiexHOCTI BiJl TOrO, UM € PSIIOK
najgiHapoMoM. Perictpamu cuMBOJIIB HexTyBaTtdh. [lopoxHI psSOOK BBaXaTH
MaJIHIPOMOM.

BapianT 4

1. Pospobutn kmac «Opranizamis mHOMdii»: CTBOPEHHS KIIAciB JJIsS TIOJIM,
TrOCTHOBHX CITUCKIB, MICITh Ta peECTpaIlii y4aCHUKIB.

2. Po3poOuTu KiIac «kojioga KapT», 1m0 Oyae BKIIOYATH 3aKPUTHUH MAaCHB
CJIEMEHTIB KJacy «kapTta». B kaprti Oyne 30epiratucs mactb Ta HOMmep. [lpu
CTBOPEHHI €K3eMIUBIPY KJacy «KOJOJa KapT», KapTH y KOJOAl PO3TAIIOBYOTHCS
BUIAQJKOBUM UYWHOM. 3a0€3MeYNTH MOKJIMBICTh BHBEACHHA KapTH 3a HOMEPOM
pO3TallyBaHHS Yy KOJIOJI, BUBEJCHHS BCIX KapT, MepeMIillyBaHHS KOJIOIW, BUIadl
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ONIHI€T KapTH 3 KOJOIW, BUAadli 6 xapt 3 konoau. Hammcatu mporpamy, mo Oymae
JIEMOHCTPYBATH BC1 pO3pO0JICH] €JIEMEHTH Kiacy.

Bapiant 5

1. Po3pobutn kmac «Menemxkep BuTpaT». PeamizyBaTu Meronu Ijsl 3amucy
KaTeropiii BUTPAT, 3aIIUCy BUTPAT Ta CTATUCTUKH.

2. Po3pobuTn Ki1ac «aHTJIO-yKPATHCHKHUM CIIOBHUKY, 3a0€3MEUNTH MOKIIUBICTh
30epiraHHs JEKUIBKOX BapiaHTIB MepeKIanxy s KOXKHOTO CJioBa. 3a0e3meunTd
MO>KJIUBICTh BUBEJICHHSI BCIX BapiaHTIB MEepPEKIIaay BBECHOTO aHTIIHCHKOTO CIIOBA.

BapianT 6

1. Po3pobutun kiac «lHTepHer-nokymnenp». CTBOPUTH KIac, B SKOMY
30epiraTuMeThes iHGOpMaIllisi IPO IHTEPHET-TIOKYIILS Taka K iM’ s, HoMep TeledoHy,
JIEHb HApOJKEHHS, CTaTh, €JIEKTPOHHA IOIITA, PO3POOUTH METOJ Uil 30epe’KEeHHs
1CTOpIi MOKYMOK, METO/T IJIsl KOIIHUKY MOKYIIIIB, Ta METOJ JUIsl MOKJIMBOCTI BKa3aHHS
croco0y Ta apecH JI0CTaBKH.

2. CrBoputu aOctpakTHui kjac «TpaHcmopTHuit 3aci6». Ha ioro ocHoOBI
peanizyBatu kiacu «Jlitak», «ABToMOOLIE» Ta «Kopabenb». Knacu moBuHHI MaTu
MOXJIMBICTh 33JlaBaTH Ta OTPUMYBAaTh KOOpPJAMHATU 1 TMapameTpu 3aco0iB
nepecyBaHHsl (BapTiCTh, IIBUAKICTb, PIK BUITYCKY TOILIO) 3aJaTH 3a JOMOMOIOIO
noniB. [[ns mitaka moBMHHA OyTH BHU3HAY€HAa BUCOTA, IS JliTaka Ta Kopaous —
KUIBKICTh MacaXHMpiB, I KOpadJyid — MOPT NPUNKMCKU. J[MHaMIUHI XapaKTepUCTUKH
3a7aTy 3a JOIIOMOI'OI0 METO/IIB.

Bapianr 7

1. Po3pobutu knac «TpenyBaiabHUI gogaTok». Po3podutu meroau ass BOpas,
TpEHyBaHb, KOPUCTYBAUIB Ta CTATUCTUKH MPOIECY TPEHYBAHHS.

2. PeanizyBatu kij1ac « ABTOMOOUIBY, SIKMM MIPEACTABIISIE AaBTOMOO1Ib. Y 1IbOMY
KJIaci TOTPIOHO CTBOPUTH METOAM JIOJaBaHHS, OTPHUMAaHHS a TaKOX BHJIAJICHHS
PI3HHX TMapaMeTpiB aBTOMOOLIA, TaKWX SAK MOJENb, PIK BHUIYCKY, BapTICTh,
MOTYKHICTh JIBUTYHA TOIO. Takox Tpeba peasnizyBaTh METOIU PO3PAXYHKY MOJIATKY
Ha aBTOMOO1JIb, BapTICTh OOCIYrOBYBaHHS, MOIIYK aBTOMOOUIA B KaTajao3l 3a
MOJECILITIO.

Bapianr 8

1. Po3pobuTtu kiac «OpraunizaTop nojaopoxein». CTBOPUTH METOIU, K1 OYAYTh
30epiraTu iH(opMaIito, Ta BUJABATH 11 3a 3alIUTOM KOPUCTyBaya, I1i METOAN MOXYTh
MpUMaTH Taki MapaMeTpy — MiCIlb IPU3HAYCHHS, MAPIIPYTiB, KBUTKIB Ta PO3KIIAIiB.
Hampuknan xopuctyBau 3amae mapaMmerp: «wiciie mpusHadeHHs KwuiB», mporpama
oMy MOBHMHHA BUAATH 1HGOpMaIio mpo: «MapmpyT: Kponushuipkuii — Cwmina —
KuiBy»; «posknan: 3uam’saka — Kuis 15:20 B KponuBaunbskomy npubyTttst B 20:20» 1
T.J.; KBUTOK: «IIOTAT 3HaM siHKa — KuiB Barod 5 micue 24».

2. CrBoputu kiac «ToBapy». ¥ 11bomMy KJ1aci TOBUHHI OyTH METOJIU JI0JJaBaHHS,
MOIIYKY, a TaKOXX BHWJAJICHHS PI3HUX IlapaMeTpiB TOBapy, TaKuUX SK Ha3Ba,
coOIBapTiCTh, KUIBKICTh Ha CKJIaJl, TEPMIH NpHUIATHOCTI. TakoX MOTPIOHO
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peasnizyBaTu METOJU ISl PO3PaxXyHKY I[IHU TOBapy, OHOBJICHHs KUJIBKOCTI Ha CKJaji
TOIIIO, PO3PAXYHOK JAaTH CIIMCAHHS TOBApY.

BapianT 9

1. Po3pobutu kmac «Kminika». PeanmizyBaTtu kjacu, KOoTpi OyayTh 30epiratu
JaHl JJid TAli€HTiB Ta JiKapiB, po3poOUTH METOAM, ISl 3alKCIB Ha MPUIOM Ta
MEIUIHHUX 1CTOPIM.

2. Knac «bankiBcekuii paxyHOk». PeamidyBatu kiac, KUl TpeacTaBiise
0aHKIBCHKHI paxyHOK. Y I[bOMY KJIacl MOBUHHI OYTH METOJIM JOJIaBaHHs, MOIIYKY 3a
HOMEpPOM, a TaKOXX BUJAJCHHSA paxyHKYy, 3 TaKMMU TapaMeTpaMu SK HOMEp
paxyHKy, OayiaHc, icTopis TpaH3akuiid. Takox MOXKHA peani3yBaTH METOAU IS
3M1MCHEHHSI TpaH3aKIlii (CIIMCaHHS Ta HapaXyBaHHS KOIITIB), Ta MEPEBIPKHU OAJIaHCY.

BapianT 10

1. Po3pobutu kiac «lIkineHuit )xypHam». PeanmizyBaTu Kiacu, KOTpi OyayTh
30epiratu JaHi Ipo CTYJICHTIB, IPEIMETH, BUUTEIIB Ta OIMIHOK PO3POOUTH METO/I, 110
OyJe mipaxoByBaTH 3arajdbHUM Oall 3a Mpeamer.

2. Po3pobutn kiac «KBaptupa». CTBOpUTH KIlac, IKUI NPEJICTABIISIE KBAPTHUPY.
VY 11poMy Ki1aci MOKHA BUKOPHUCTOBYBATH METOIH JIOAABaHHS, MOIIYKY 3a aIpECOI0 Ta
BUJIAJIEHHSI 00’ €KTy KBapTHpa 3 MapameTpaMu — ajpeca, KUIbKICTh KIMHAT, IUIONIA,
I[IHA OpPEHJH, CTaTyC OpeHaAH (OpeHI0BaHa/HE OpPEHJ0BaHA) TOHIO. TakoX MOXHa
peanizyBaTd METOJIM PO3PAXYHKY BapTOCTI OpPEHAU, OHOBJIEHHS 1H(pOpMALIi Mpo
KBapTUDY.

BapianT 11

1. Po3pobutu knac «OunaitH-Kypcu». CTBOPUTH METOJ IJIsi OHJIAH peecTparii
Ha Kypc Ta MeToJ, 1o 30upatume Ta 30epiraTume iHGOpPMAILI0 MPO YUHIB, MPO
BUUTENIB Ta PO MaTepiaiu 1 TEeMU KYpCIB.

2. Knac «Marasun». Po3pobutn kiac, skuii npejcTaBisie Mara3u. Y IbOMY
KJlacli TOBWUHHI OyTH METOAW YIPaBIIHHA TOBapoM (JIOJaBaHHSA, BUIAJICHHS,
OHOBJICHHS ), OOJIIKY TIPOJIAXKiB, PO3PAXyHKY 3arajibHOTO JJOXO/Y.

Bapiant 12

1. Po3pobutn knac «l'oTensHuil cepBic 1jsl OpoHIOBaHH». PeanizyBaTtu MeTon
JUISL MOKJTUBOCTI OpOHIOBAHHS HOMEPIB; METOJI, 110 JIO3BOJIMTh BU3HAYATH CTATYC
HOMepa (3alHATUN, 3a0pOHBOBAaHUM, BUIbHMI, mpuOpaHo/He mpuOpaHo 1 T.A.) Ta
METO/I 3A1HCHEHHS IJIaTEX1B.

2 Knac «IIpomykt». PeanizyBaTu kiac, uio npeicTaBisie MPOAYKT y Mara3uHi.
Metoau MOBUHHI BKJIFOYATH JOJABaHHSA MPOAYKTY 10 KOP3WHHU MOKYIIOK, MOIIYK 32
I[IHOIO, KUTBKICTIO, OpEHAOM, BUAAJICHHS (BiIBAHTAXKEHHSI 31 CKIJIA/ly), HAJIXOKEHHS
TOBapy Ha CKJIaJl, TEPMiH MPUIATHOCTI.

BapianT 13

1. Po3pobutn knac «Kamenmap i1 momiin. CTBOpUTH METOJ KajeHIap, IO
MICTUTUME BCl JIaTH MICLSI; METO JIJIsl 3alUCy MOJAiM Ha BUOpaHy AaTy; METOJ, IO
Oyne 30epiratu mojiii Ta METOI JjIsl HaraJyBaHb 1 MOB1IOMJICHb.
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2. Knac «®inem». PeamizyBatu kiac, skui mpeacrtabise (iabM. Mertomau
NMOBWHHI BKJIIOYAaTH CTBOPEHHS, TIONMIYK Ta BUAAJEHHS 00’€KTa 3a Ha3BOIO,
peKHCEepoOM, PpPOKOM BHIYCKy, »JKaHpoM. Hammcatm mporpamy, 1o Oyze
JIEMOHCTPYBATH BC1 pO3pO0JICH] €JIEMEHTH Kiacy.

Bapianr 14

1. Po3pobutn xkmac «Omnnaiin-rpa "Micrta"y. Peamizyiite Metonu aiis
peecTpairii rpaBiliB, METOIH, IO JO3BOJIATH 30epiraTté iHGOpMAIli0O MPO MicTa,
KpaiHu Ta reorpadiuyHi MTUTaHHS.

2. Knac «Tenedona kaura». Po3pobutu kiac, mo mpeacTaBise cMapThOH.

MoXI1BI METOIW — BUKIMK, BIJNpPaBKa IOBIJIOMJICHHS, I0JaBaHHs, BHUIAJICHHS,
MOITYK KOHTAKTIB.

BapianT 15

1. Po3poOutu knac «KepyBaHHs BUpOOHMLTBOM». PeamizyBatu MeTOAu Jis
PO3pOOKH Ta OITUCY POOOYNX MiCIlb, 00JIaIHAHHS Ta BUPOOHUYMX JIIHIN.

2. Knac «Bomiit»: cTBOpITh KJac, AKUW TMpeACTaBisie BOAis. Y IbOMY Kiaci
MOXXYTh OyTH METOAM OAAaBaHH, BUJAJIEHHS Ta MOLIYKY PI3HUX MapamMeTpiB BOJIs,

TaKUX SIK 1M’sl, HOMEpP aBTO, HOMEP BOAIMCHKOIO MOCBIIYEHHS, HOMEP TEXMACIOPTY
aBTO, 110 HAJIEKUTh BOJIIIO TOILO.

Koumpononi numanns:

1. SIx cTBOpHTH Kiac y MoBi Python?

2. I1lo Take iHKaICyIAIIis?

3. Ilo Take 06’e€kT?

4. Illo take atpudyt?

5. Y yomy nosgrae BiAMIHHICTb METOAY Bia QyHKIIII?
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JlaGopaTopHa po6ora Ne6

Tema: 30ip naHux 3 B€O-TO0KYMEHTIB 3a JOIOMOTo0 MOBH Python

MeTta: HaBUMTHCS OJIEP)KYyBaTH JaHi 3 html-cTopiHOK Ta 3A1iCHIOBATH X
aHaJji3, BUKOPUCTOBYIOUM MOKJIIMBOCTI MOBHU Python

TeopeanHa YyacTHuHa

30ip nanux

Jnst 300py nanux 3 IHTepHET-Mepexi OyaeMO BHKOPHUCTOBYBAaTH MOJIYJIb
requests, skuil 03BOJISIE OTPUMYBATH AOCTYH A0 BEO-CTOpIHOK. SIK TpHUKIana
Oynemo BUKOpUCTOBYBaTH caiT HoBUH Hacker News.

3ragaiiMo, 10 € JIBa HAWIIOMIMPEHINI CIocOoOM TOCTymy J0 BEO-CTOPIHOK:
3anuT THNy GET 1 3anut tunmy POST (wacnpaBai BumiB http-zanutiB HabaraTto
oinbmre). 3anut tuny GET — ne konu Bu mepenaere cepBepy sAKych iH(opMaliio B
aapecHoMy psaaky. Hanpuxnan, SiKiio Bu nepeiere 3a Takow apecoro:

https://translate.google.com.ua/?hl=uk#en/uk/python,

To M BU Tipocute cepBic Google Translate mepeBectu cimoso "python" 3
AHIJIICHKOI HA YKpAaiHCBbKY MOBY (ITapaMeTpH 3alUTy BKA3yKOTHCS IICISA CUMBOIY
"?"). POST-3anmuT — 11e KOJIM BaM MOTPIOHO BBECTH iH(GOpMAIIO B SKy-HEOYIb
dbopMy, HampuKiaa, BBECTH JIOTIH-MApoJib, SIKMM HE BiAOOpa)KaTUMEThCS B
aJpecHOMY PsJIKY Opay3epa.

Mu noku Oyaemo BukopuctoByBaTH Tibku GET-3anuTu.

JaBaiite Bukonaemo aBa pizuux GET-3anuty 10 HOBUHHOTO CaiTy:

>>> import requests

>>> r = requests.get ("https://news.ycombinator.com/newest")
>>> r.ok

True

>>> r.status code

200

>>> r = requests.get ("https://news.ycombinator.com/abrakadabra")
>>> r.ok

False

>>> r.status code

404

[Teprmuit 3anmuT OyB BUKOHAHUM YCIIIIHO, PO 110 TOBOPUTH 3HAYEHHS 1.0k 1
r.status _code. Jlpyruii 3anuT OyB BUKOHAHUW JI0 HEICHYIOYOI CTOPIHKH, IO
npu3Beno 10 nomuwiku 404 — "CtopiHKy He 3HaleHO".

JlocTyn 10 BMICTY CTOPIHKM MOKHAa OTPUMATH 3a JOIOMOIOI0 aTpuoOyTa text
(nna mpuknany BuBeAeHo 100 mepmmx CHMBOJIIB):

>>> r.text [: 100]
'<Html op = "newest"> <head> <meta name = "referrer" content = "origin">
<meta name = "viewport" content = "width ="'

Ax Bu Oaunte ne npocra HTML-cTopinka, 3 sikoi HaM MOTPIOHO BUTSTTH
1IKaBy JJIsl Hac 1H(OpMallito, a came:
* 3ar0JIOBOK HOBUHU;
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* aBTOpa HOBWHH,

* IOCUJIAHHS HA HOBHHY;

* KUIBKICTh KOMEHTApIB;

* KUIBKICTB "nMaikiB", sKy HaOpaja cTarTs.
Hanpuknaza, B HACTYNHINA HOBUHI:

Show HN: Pydb - a lightweight database with Python syntax queries, using ZeroMQ (github.com)

63 points by asrp 3 hours ago | hide | past | web | 11 comments
Pucynoxk 6.1

» 3arosioBok — Show HN: Pydb — a lightweight database with Python syntax
queries, using ZeroMQ;

* aBTOp —> asrp;

e mocusianas — https://github.com;

* KIJIBKICTh KOMeHTapiB — 11;

* KIJTBKICTD "maiikiB" — 63.

J{nst oTpMaHHS JaHUX 3 BEO-CTOPIHOK € 0e3Miu pizHuxX MoxayiiB. [IpoGiema 3
HTML B Tomy, mo OinpuiicTe Opay3epiB HOBOAMTHCA MOOJAXKIUBO, 1 TOMY B
InTepneti Oarato morano-Hanucanux (He mo crangapty HTML) HTML-ctopinok.
Btim, 06poOka HaBiTh He 1iIKOM KopekTtHoro HTML-kony He Taka ckiaaHa, Ko
MiJl PYKOI € BIJAMOBIJIHI 1HCTPYMEHTH. Mu OyneMo KOPHUCTYBaTHUCS MOMIYJIEM
BeautifulSoup 4.

[IIo6 BuxopuctoByBatu BeautifulSoup, mnoTpibHo mnepenatu yHKIIT
BeautifulSoup texct BeO-cTOpiHku (y BUMJISAI OAHOTO psifka). [ns yHUKHEHHS
MOSIBU TOMNEPEIKEeHb, TaKOX CJ1J BKa3yBaTH Ha3BY mapcepy (Ti€l mporpamu, sika
3aiiicHioe 00pobky HTML) — 3 MeTorw CymiICHOCTI MOXXHa BUKOPHUCTOBYBATU
html.parser (BiH BxoauTh B noctaBky Python 1 He BUMarae ycTaHOBKH), ajie MOXKHa
TaKoX crpoOyBaTu BUKOpHCcTOBYBaTH html5lib, siki10 BiH BCTaHOBJIEHUI.

>>> from bs4 import BeautifulSoup
>>> page = BeautifulSoup(r.text, 'html.parser')

>>> page

<html op="newest"><head><meta content="origin" name="referrer"><meta
content="width=device-width, initial-scal

e=1.0" name="viewport"><link href="news.css?5kjS5%ufywbqgygpjcavc"

rel="stylesheet" type="text/css">
<link href="favicon.ico" rel="shortcut icon">

3MiHHaA page TmpejacraBisie coborw He mnpocto Bmict HTML-cropinku, 1e
00'eKT, IKWW J03BOJISIE BUKOHYBATH 3anmuTH. Hampukian, Mu MOXEMO 3BEPHYTHUCS
1o tery head, a Bcepeauni Hporo 10 Tery title:

>>> page.head.title

<title>New Links | Hacker News</title>
>>> page.head.title.text

'New Links | Hacker News'
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Hnst toro, mo6 kpamie 3po3ymitd cTpykrypy HTML-cTopinku chin
CKOPUCTATUCSI BEO-1HCIIEKTOPOM, SIKMH € B OUIBIIOCTI Cy4acHHX Opay3epiB Ta
NEPErNITHYTH KOJI CTOPIHKH.

Sxmo Bu nmoguBiThes Ha cTpykTypy HTML-cTOpiHKH, TO 3MOXKETE TMTOMITUTH,
110 € 30BHIIIHS TaOJIHUIIS, KA BKIIIOYa€ B ceOe 11e TpH TaOIuIll: 3ar0JI0BOK, HOBUHHY
CTPIUKy (SKa B CBOIO YEPTy TaKOXX CKJIAJA€ThCS 3 BEJIMKOI KUIBKOCTI PSAAKIB) 1
HIDKHIA KOJIOHTUTYI (IUB. pHC. 2).

Outer table

Header

News feed

Footer

Pucynox 6.2

Bunukae muTaHHS SK 3BEPHYTHCS J0 BHYTPIIIHIX TaOmuIh. SIKII0 MU aBIYl
3BEpHEMOCS JI0 aTpuOyTy table, TO OTpUMaeEMO 3aroja0BOK:

>>> page.table.table

<table Dborder="0" <cellpadding="0" cellspacing="0" style="padding:2px"
width="100%"><tr><td style="width:18px;p

adding-right:4px"><a href="http://www.ycombinator.com"><img height="18"
src="yl8.gif" style="border:lpx white

solid;" width="18"/></a></td>

<td style="line-height:12pt; height:10px; "><span class="pagetop"><b
class="hnname"><a href="news">Hacker News<

/a></b>

<span class="topsel"><a href="newest">new</a></span> | <a
href="newcomments">comments</a> | <a href="show">sho

w</a> | <a  href="ask">ask</a> \ <a  href="jobs">jobs</a> | <a

href="submit">submit</a> </span></td><td style="t
ext-align:right;padding-right:4px;"><span class="pagetop">
<a href="login?goto=newest">login</a>
</span></td>
</tr></table>
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VY o6'ekta page kpim aTpuOyTiB € (yHkmii, oxniero 3 skux € findAll 1
J03BOJISIE 3HANTH JIEK1TbKa €JIEMEHTIB 3 OJHAKOBUMHU TEramHu:

>>> tbl list = page.table.findAll('table')
>>> len(tbl list)
3

BignoBigHo, HyabOBUH eleMeHT crnucky tbl list me TaGmuig, ska MICTUTH
3aroJ0BOK, MEPIIMM €eMEHT CIHCKY 1€ TaONulld 3 HOBUHAMH 1 JPYTUid €JIEeMEHT
CIIUCKY 11€ HIDKHIN KOJOHTHUTYII

30epekeHHs naHux B sqlite

B mpoueci 300py manux ix moTpiOHO jgech 30epiratu. MoxkHa, Harmp.,
BUKOPHCTOBYBATH JJ1s1 30epiranns SQLite — koMmmakTHY BOYIOBaHy pesIiiHy 0a3zy
naHux. Y craHgapTHid Oi6mioteri MmoBu Python € momyns sqlite3, sxuii Hamae
inTepdeiic ans podotu 3 SQLite. Lleit moayns Bumarae 3nanug moBu SQL, Tomy Mu
CKOPHUCTAEMOCS 1HIIIOIO TEXHOJIOTI€10, sika Ha3uBaeThcst ORM.

ORM (anrn. Object-relational mapping, pyc. OO'exkTHO-pendIliiiHe
B1IOOpakeHHsI) — TEXHOJOTiIS TporpaMyBaHHs, sKka 3B'sa3ye 0a3d JaHUX 3
KOHIICNI[IIMA ~ O00'€KTHO-OPIEHTOBAaHUX  MOB  MPOrPaMyBaHHS, CTBOPIOIOYU
"BipTyanbHy 00'ekTHY O0a3zy panux". ICHYIOTH $K mNpompieTapHi, Tak 1 BUIbHI
peaii3arii 1i€i TeXHOJIOT1.

SQLAIchemy — me 6i6moreka MoBor Python miis pobotu 3 pensiiiHUMU
CYB/J] 3 3actocyBanHaMm TexHoJorii ORM. Cnyxuth ajis cMHXpoHI3aIi 00'e€KTiB
Python 1 3anuciB pensuiiinoi 6a3u nanux. SQLAlchemy pno3Boisie omucyBaTu
CTPYKTypu 0a3 JaHuxX 1 cnocoOM B3aeMofii 3 HMUMH Ha MoBi Python 0e3
Bukopuctanusa SQL.

KoxHa TaOnuus onmuMCyeThCs KIacoM, SIKMI MOBUHEH YCHAJAKOBYBATHCS BiA
06a30BOro KJ1acy, CTBOPIOBAHOTO 3a JOITIOMOT 00 byHKIii
sqlalchemy.ext.declarative.declarative base(). Y po3rasHyroMy HaMu TpUKIaAl
Oyne TUIbKM OOUH Kiac — News, 3 arpuOyTamu: 3arojioBOK, aBTOpP, MOCHJIaHHS,
KUTBKICTh KOMEHTApIB 1 YKCIIO "maikiB".

from sqlalchemy.ext.declarative import declarative base
Base = declarative base()

from sglalchemy import Column, String, Integer
class News (Base) :

__tablename = "news"

id = Column (Integer, primary key = True)

title = Column (String)

author = Column (String)

url = Column (String)

comments = Column (Integer)

points = Column (Integer)

label = Column (String)

from sglalchemy import create engine
engine = create engine("sqglite:///news.db")
Base.metadata.create all (bind=engine)

from sglalchemy.orm import sessionmaker
session = sessionmaker (bind=engine)
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s = session|()

Hwxue HaBeieHO TpUKIIa CTBOPEHHS 00'eKTy Ta 30epekeHHs ioro B B/1:

>>> news = News (title='Lab 7',
author="'dementiy',
url="https://dementiy.gitbooks.io/-
python/content/lab7.html"',
comments=0,
points=0)

>>> news.id, news.title
(None, Lab 7)

>>> s.add (news)

>>> s.commit ()

>>> news.id, news.title
(1, Lab 7)

3BepHITh yBary, 1o igeHtudikarop ob'ekra (id) mictuth 3HaueHHss None 10
TUX TP, TOKU MU HE 3pobumo koMiT B B/l 3a momomororo metoay commit().

[lepernanytu BMicT Qaitny news.db moxkHa 3a pomnomororo mnporpamu DB
Browser for SQL.ite.

3aBaaHHsA:

Peanizyiite nporpamy, sika Jjisi TOBUIbHOI CTOPIHKU OY/b-SIKOTO CaTy HOBUH
Oyne MmiapaxoByBaTW YacTOTY IOSBH CIIB y TEKCTI HOBMHHM, YacTOTy mosiBu html-
TET1B, KIJILKICTb MTOCHJIaHb Ta 300paKeHb.

Koumponwvni numanns:

1. SIx Bukonatu GET-3anut o Be6-caiity 3acobamu moBu Python?

2. Slkuii  MOAYNB/MOAYJl MOXHA BUKOPUCTATH JUIsi 300py MJaHHX 3 BeO-
CTOpIHKH?

3. Sky cTpykTypy mae ctanaaptHa HTML-cTopinka?

4. SIxi 3acobu moBa Python Hanae qist po6otu 3 pensiuiiaumu CYBJ]?

5. Ilo Take mapcep? st 4oro BiH NOTPiOEH?
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JlaGopaTopna podota Ne/

Tema: CtBopenHs uar-60t1y ais Telegram BukopuctoBytouu Python

Mera: o3HaliomJieHHS 3 TPUHIMIIAMHA CTBOpeHHs Telegram-00TiB  MOBOIO
nporpamyBaHHsi Python, a Takok BUBUEHHS 0a30BHX MIAXOJIB J0 B3aEMOJIl 3
Telegram Bot API, 00po0Oku MOBiIOMIIEHh KOPHUCTYBada Ta aBTOMAaTH30BAHOIO
HaJICUJIaHHA 1HGOpMaIlii.

Y Mexax pobotu posrisjgaeTbes mpukian Telegram-6ota, sSIKMl OTpUMYye€
HOBMHU 3 BeOCaliTy Ta HaJCHWIAae IX KOPUCTYBA4YeBlI Yy BHIJISAAI TEKCTOBUX
MOBI1JIOMJIEHB 1 300paKeHb.

Jist  ctBoperHs  Telegram-6otra 'y  madiii  jmabopaTopHiii  po0OOTI
BUKOPUCTOBYEThCs cepenoBuie po3podku Visual Studio Code. PoGora Han
MIPOEKTOM BHUKOHYETHCS 3 BUKOPUCTaHHSAM BOynoBaHoro tepminaia VS Code.

[lepen HammcaHHSIM TPOTPAMHOTO KOy HEOOXITHO CTBOPHUTH BipTyaJjibHe
cepenoBuie Python, sixe 3a0e3neuye 130750BaHy poOOTY 010J1I0TEK TPOEKTY.

CTBOpEHHS BIpTyaJIbHOTO CEPEAOBHILA
VY BIIKpUTOMY T€pMIHAJ1 BUKOHAWTE KOMAH/Y:

python -m venv venv

[licnss BUKOHAHHS KOMaHAM y TMamIll MPOEKTY OyJie CTBOPEHO KaTajor VENv,
AKUN MICTUTUME OKpeme cepenoBulie Python nnst ganoi mabopatopHoi po6oTH.

AKTHBAIlIA BIPTYaJIbHOTO CEpEIOBUIIIA
Jlns momautbIoi po6oTH HEOOX1JHO aKTUBYBATH CTBOPEHE CEPEIOBHIIIC.
Y Windows:

venv\Scripts\activate.bat um venv/Scripts/Activate.psl

Y Linux a0o macOS:

source venv/bin/activate

[Ticnst akTuBaii y TepMiHalll 3’SIBUThCSI Ha3Ba CEPEOBUILA B JIyXKKaX, HAMPUKIA]
(venv).

natali@natali-Latitude-5590: $ source venv/binfactivate

(venv) natali@natali-Latitude-558 Y |

B ubomy cepenoBuiii Mu i 6yieMo Jaii npairoBaTy.

Bcranosnenns 616miotexu telebot

Jlns  crBopenHst Telegram-6ota HeoOXigHO BcTaHoBUTH OiOmioteky telebot
(pyTelegramBotAPI). BcTaHoBIEHHS BUKOHYETHCS Y BIpTYyaJbHOMY cepeloBHIIi
Python 3a momomororw MeHemKepa MakeTiB Pip.

63



Y BOynmoBanomy tepmiHam Visual Studio Code micis axkTuBailii BIpTyaJbHOTO
CepeoBHINa BUKOHANTE KOMaHY:

pip install pyTelegramBotAPI

[Ticns  ycmimHOro BCTaHOBJICHHS 010710TEKY MOXKHA BHUKOPHUCTOBYBATH IS
CTBOpPEHHsI Ta HajamryBaHHs Telegram-06oTa.

Jliis poooru Telegram-6ota HeoOXigHO oTpuMaTH cnemiajdbHuil API-TokeH, skuii
BUKOPHUCTOBYEThCA TSl B3aemoii 3 Telegram Bot APIL.

Jlnis nporo y nomryky Mecenpkepa Telegram nHeoOxiaHo 3HalTH odiniiiHuii 94aT-00T 3
iM’sim @BotFather ta BukoHnaTu Taki Kpokw:

1. Bigkputu mianor 3 6orom @BotFather.

2. Hamicnmatu komanty /newbot.

3. Brectu iM’s1 60Ta, sike Oyne Bi10OpakaTUCs KOPUCTyBadYaM.

4. BBectu yHiKajabHHN USername 6ota (IOBHHEH 3aKiHUyBaTHCs Ha bot).

[Ticst BuKoHaHHs KX KpokiB @BotFather namimie mosigomiaeHus 3 APl-TokeHoM.
OTpuMaHuii TOKEH HEOOXITHO 30eperTH, OCKUIbKM BiH BHKOPHUCTOBYETHCS ¥
MporpaMHOMY KOJIi JJis mijkitoueHHs 1o Telegram.

Ha nactynHoMy eTami cTBOPIOEThCS (Paiiil 3 pO3LIUPEHHSM .pPY, Y SKOMY peaii3yeTbes
nporpamuuil koa Telegram-00Ta 3 BUKOPUCTAHHAM OTPUMAHOTO TOKEHA.

[licns otpumanHs API-ToxkeHa Ta BCTaHOBJIEHHS HEOOXIIHHUX OI0MIOTEK MOKHA
nepexoauTtu a0 peamsanii Telegram-0ota MoBoro Python. [lam HaBeneHo mpukiaj
MPOTPAMHOTO KONy, SKWWA JeMOHCTpye 0a30By cTpykrypy Telegram-6ota Ta
MPUHIUIIHN 0ro poOOTH.

VY npukiaai nokazaHo:
e inimamizarito Telegram-6oTa 3 Bukopucranusm API-TokeHa,
e 00poOKYy OCHOBHHX KOMaH 1 KopuctyBaya (/start, /news, /help);

® HaJICWJIaHHS TEKCTOBUX MOBIJOMIICHb Ta 300paKECHb;

Januii npukiaag Moke OyTH BUKOPUCTAHUMN SIK OCHOBA ISl BUKOHAHHS JIa0OPAaTOPHOI
po0OOTH Ta MOJANBIIOIO PO3MIMPEHHS PYHKIIOHAIBHOCTI OOTA.

import telebot
import requests
import os

from bs4 import BeautifulSoup

# ================== HAJIAIITYBAHHS] ==================
TOKEN = "BAIl TELEGRAM TOKEN"
bot = telebot.TeleBot (TOKEN)
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URL = “https://kbpz.kntu.kr.ua/news"
FILE SENT NEWS = "sent news.txt"
# __________________ POBOTA 3 ®AmnoM e e e e e e e

def load sent news():
mww
SumTyeMo 3 Qanyy BC1 NOCMIJIAHHS Ha HOBMHM,
Akl Bxe OynM HamgiciaHl KoOpUCTyBauy
mww
if not os.path.exists (FILE SENT NEWS) :
return set ()
with open (FILE SENT NEWS, "r", encoding="utf-8") as file:
return {line.strip() for line in file}
def save sent news (link):
mwiwwn
36epiraemMo HOBE IIOCWUJIAHHA,
mo® He HaICWJIATM HOBMHY IIOBTOPHO
with open (FILE SENT NEWS, "a", encoding="utf-8") as file:
file.write(link + "\n")

§ ================== APCUHT OJHIEI HOBUHM ==================

def get news content (link):
OTpuMy€EMO 323ar'0OJIOBOK, TEKCT Ta KaApTUMHKM HOBUHU
3a 11 MNOCHUJIaHHAM
response = requests.get (link)
if response.status code != 200:
return None
soup = BeautifulSoup (response.text, "html.parser")
# 3aroJyIoBOK
title tag = soup.find("hl")

title = title tag.get text(strip=True) if title tag else "Bes
3arojoBka"

# TexkCT HOBMHMU

paragraphs = soup.select("article.col-1g-8 p")

text = "\n".join(p.get text(strip=True) for p in paragraphs)
# KapTuHkKM

images = []
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for img in soup.select ("article.col-1g-8 img") :
src = img.get ("src")
if src:
if not src.startswith ("http"):
src = "https://kbpz.kntu.kr.ua" + src
images.append(src)
return {
"title": title,
"text": text,
"images": images,

"link": link

def get news():
[lapcrMO CTOPiHKY HOBUH

Ta OTPMUMYEMO IIOCMJIAHHS Ha KiJlbkKa OCTaHHIX

response = requests.get (URL)
if response.status code != 200:
return []

soup = BeautifulSoup (response.text, "html.parser")

news list = []

# TojloBHA HOBMHA

main news = soup.find("article", class ="post-news-wide")

if main news:

link = "https://kbpz.kntu.kr.ua" +
main news.find("a") ["href"]
content = get news content (link)

if content:
news list.append(content)
# KapTKM HOBUH
cards = soup.select ("div.card.news-card") [:2]
for card in cards:
a_tag = card.find("a")
if not a tag:
continue

link = "https://kbpz.kntu.kr.ua" + a tag["href"]
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content = get news content (link)
if content:

news list.append(content)

return news list

def send news (message) :
mwmwn
HamcuiaaeMmo Jumme T1 HOBUHHU,
Akl me He Oynu BiomnpamJjeH1
mwwmwn
sent news = load sent news ()
news items = get news()
new found = False

for news in news items:

if news["1link"] in sent news:
continue
new found = True

# TexcT NOBlIOOMJIEHHSHA

text =
f"{news['title']}\n\n{news['text']}\n\n{news['link']}"

bot.send message (message.chat.id, text)
# KaptueHky (no 3 3a pas)
for i in range (0, len(news["images"]), 3):
media = |
telebot.types.InputMediaPhoto (img)
for img in news["images™] [1:1i+3]
]

bot.send media group (message.chat.id, media)

save sent news (news["1link"])
if not new found:

bot.send message (message.chat.id, "HoBMX HOBMH IOKM WO
Hemae [I")

# KOMAHII BOTA
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@bot.message handler (commands=["start"])
def start (message) :
bot.send message (
message.chat.id,
"MMpueiT! [0 4 6oT, AKUM HaICUIJIA€ HOBMHM 3 caurTy."
)
@bot.message handler (commands=["news"])
def news command (message) :
send news (message)
@bot.message handler (commands=["help"])
def help command (message) :
bot.send message (
message.chat.id,

"/news — OTPUMATM OCTaHH1 HOBMHM"

# ================== 3ANYCK ==================

print ("BoT 3BanymeHumn )

bot.infinity polling()

Posmimenns Telegram-0oTa Ha cepepi

Jlns  Oe3nepepBHOi  pobotu Telegram-60oTa #oro HEOOXIAHO PO3MICTUTU Y
CEepelOBUILl 3 TOCTIMHUM JOCTYynmoM J0 Mepexi IHtepHer. 3amyck OoTa Ha
JIOKaJIbHOMY KOMII' FOTEP1 MOKJIMBHM JIMILE MiJl YaC aKTUBHOI pOoOOTH KOpUCTyBaya,
TOMY JJI1 aBTOMaTU30BaHUX OOTIB JIOIIJIbHO BUKOPUCTOBYBATH CEPBEPHI a00 XMapHi
pIIIICHHS.

JIJist cTyA€HTIB JOCTYIHI Taki 0e3KOIITOBHI 200 yMOBHO 0€3KOIITOBHI CepBicH:

e Railway — xmapna mmatdopma s 3amycky Python-npoekTtiB, miarpumye
0e3KOTOBHUI Tapu( 711 HABYANbHUX LIJIEH;

e Render — no3Bonsie posropratu BeO-cepBich Ta (POHOBI MPOIECH, TIXOIUTh
11t mpoctux Telegram-00TiB;

e PythonAnywhere — omnnaiin-cepenoBuiie st BUKOHaHHS Python-ckpuriTis,
Ma€ OE3KOIITOBHHUH IUIaH 3 0OMEKECHHSIMHU;

e Replit — inTepakTuBHA mIaThopMa A1 HABYAHHS Ta PO3TOPTAHHS HEBEIUKUX
00TiB 0€3 CKJIQJIHOTO HaIalllTyBaHHS.

Sk anbTepHATHMBA CepBEPHOMY PO3ropraHHw, Telegram 103BOJsiE CTBOpIOBATH
MpoCTi BOyJ0BaH1 OOTH Ta MiHI-3aCTOCYHKH, OJIHAK TaKl PIIIEHHS MAalOTh OOMEXEHHI
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(GyHKIIIOHAT 1 HE MIAXONAThH JJIs peami3alii CKJIaaHOi JIOTiKM a0o0 IMOCTIHHOIO
MOHITOPUHTY BeOcaiTiB. Tomy I HaBYaJIbHUX 1 TPaKTUYHHX  3ajad
PEKOMEHIYEThCS BUKOPUCTOBYBAaTH KiacH4Hui Telegram-00T 3 po3MillleHHSM Ha
cepBepi abo XMapHii maTdopmi.

VY Bumajaky, sIKIIO MOXJIMBOCTI BUKOPUCTOBYBATH XMapHi CEpBICH HEMa€, MOKIIMBO
0e3 mpobiieM 3amyckaTu 00T y cebe Ha KoM toTepi. J[ins memMoHcTparlii BUKOHAHOTO
3aBJIaHHA HOTO Oy/i€ JOCTATHBO.

3aBnanns(na Bubip):

3aBnannsa 1 (ABTOMATHYHHH PEeKUM HAJACUIAHHS HOBHH)

VY naBeneHomy npukiaal Telegram-00T HaJicuilae HOBUHU KOPUCTYBAYEB1 JIUIIIE
MicJsl OTPUMAaHHA BIANOBIIHOT KoMaHu. HeoOx1a4HO Moan(IKyBaTH nporpaMmy TaKuM
YUHOM, 00 OOT MpaIoBaB B ABTOMATUYHOMY PeKHMI.

e PeanizyliTe MexaHi3M NepioAMYHOT0 MOHITOPUHIY HOBUMHHOI0 BeOcaiiTy 3
IHTEpBAJIOM OJ[HAa TOJINHA.

oV pa3i BUSBJICHHS HOBOI HOBUHH OOT Ma€ aBTOMATHYHO HaaCHJIaTHu
MOBiTOMJIEHHSA KOpI/lCTYBa‘leBi oe3 A0JAaTKOBOI'O 3aIlUTy.

e Jliis BUKOHAHHS 1a00paTOPHOI pOOOTH AO3BOJISIETHCSI BUKOPUCTOBYBATH OY/1b-
KU HOBUHHUM CalT, KPIM pecypcy, HaBeeHOI0 y NPUKJIAI.

3aBaanus 2 (00T HA OCHOBI ONEPeIHbOI JTA00PATOPHOI POOOTH)

Buxopucraiite pe3ynbTaT mporpaMu, peaiizoBaHol y monepeaHii sadbopatopHii
poOOTI, siKa JIsl TOBUILHOT CTOPIHKY HOBHH IT1/IpaXOBYBaJa:

® YacTOTY MOSIBU CJIIB Y TEKCTI HOBUHH,
e yactoty nosisu HTML-teris;
® KUIBKICTh IOCUJIaHb 1 300pakeHb.
Ha ocHoBi 1€l mporpamu po3po0dite Telegram-6ora, skuii:

1. Haacunae kopucTyBady pe3yJibTaTy aHajli3y HOBUHU MICIsl OTPUMAHHS
KOMAaH/IM, HaIpuKaz /NeWS.

2. JInst KO>)KHOT HOBUHH MiApaxoBye yacToTy ciiB Ta HTML-TeriB, a Takox
KUTBKICTh TIOCHIIAHb 1 300pakKeHb.

3. Haacunae xopucTyBauesi MiJICYMKOBY 1H(GOpPMAILIiI0 Y TEKCTOBOMY BUTJISIIL.
Koumpononi numannsn:
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1. dxi 616mioTexku MmoBu Python MokHa BukopucTaTH jis po3poOKH 4aT-00Ty JIst
Tenerpamy?

2. o Take API TokeH?

3. SIk 3amycTuTH po3po0ieHnid yaT-00T /Ui Telerpamy Ha CBOEMY KOMIT t0Tepi?
4. Sk 3amycTUTH po3poOIeHHit YaT-00T Ha KOMII I0Tepax KOPUCTYBadiB?

5. Sk po3micuTH po3pobiieHuit 4aT-60T Ha cepBepi?
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JlaGopaTopna poboTa Ne8

Tema: [1oO6ynoBa rpadikiB MmaTeMaTuuHuX (QyHKIIH y MOoB1 Python

Meta: HaOyTu HaBUYOK poOOTH 3 Oi06mioTexoro Matplotlib ans Bizyamizaiii
TaHUX

Teoperuuna yacTuHa

Matplotlib — 6i6mioreka Ha MOBiI mporpamyBanHsi Python mns Bi3yamizamii
gaHux ABoBuUMipHOIO 2D rpadikoro (3D rpadika TakokK MIATPUMYETHCH).
OTtpuMyBaHi 300paxeHHs] MOXYTh OyTH BUKOPHUCTaHI SK LUTIOCTpalii B MyOiKaIisix.
300paxkeHHs, sIKI TEHEPYIOThCS B PI3HUX (opMmaTax, MOXKYTh OyTH BHUKOPUCTaHI B
IHTepakTUBHIM  rpadimi, HayKoBUX nyOmikamisx, rpadiuHomy iHTepderic
KOpHCTyBaua, BeO-10/1aTKax, ¢ NOoTpiOHO OyyBaTH aiarpamu (aHri. plotting).

bibmiorexka Matplotlib mnobGynoBana Ha mnpuniunax OOIl, ane wmae
nporeaypHuii iHTepdeiic pylab, sxuii Hanae ananoru komana MATLAB.

[Taket miarpumye Garato BuiB rpadikiB 1 giarpam:

— I'padiku (line plot).

— Jliarpamu po3scitoBaHHS (scatter plot).

— CroBmyacti aiarpamu (bar chart) 1 ricrorpamu (histogram).

— CexkropHi giarpamu (pie chart).

— Jiarpamu «CtoBOYp-nmucTs» (stem plot).

— KonTtypHi rpadiku (contour plot).

— Ilons rpanieHTiB (quiver).

— CrnekTpalibHi Jlarpami (spectrogram).

Ha6ip miarpumyBanux gopmatiB 300pakeHb, BEKTOPHHUX 1 paCTPOBUX, MOXKHA
orpuMatu 3 cioBHuKa FigureCanvasBase.filetypes. Tunosi nmiarpumyBani ¢opmatu:
EPS, EMF, JPEG, PDF, PNG, PostScript, RGBA, SVG, SVGZ, TIFF.

Posrisinemo moOynoBy rpadikiB Ha MpUKIIagax.

Haoip To4ok

>>> import matplotlib.pyplot as plt

>>> plt.plot([1, 3, 2, 41)
[<matplotlib.lines.Line2D object at 0x01A00430>]
>>> plt.show()

Pucynok 7.1
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https://ru.wikiversity.org/wiki/Файл:PythonScience_-_Matplotlib_-_1.png

®ynkuis plot() Oynye rpadik, a Gynkuisa show() ioro nmokaszye. AprymeHT, 1o
npuiiMaeTbes (yHkIie0 plot() — 1e MOCTIOBHICTh y-3HA4Y€Hb. [HIWMA, SKUA MU
OITYCTHWJIH, IO CTOITh Mepes] y — 1€ MOCIIIOBHICTh X-3HaueHb. OCKIJIbKHA HOro HEMae,
rpadik TeHEPYEThCS I YOTUPHOX 3a3HAUYCHUX Y, CITUCOK 3 YOTUphoX X: [0, 1, 2, 3].

DOyHK1in

from numpy import * # mis BukoOpuCTaHHA OGyHKLiMexpTa linspace
import matplotlib.pyplot as plt

def f(t):
return t**2*exp(-t**2)

t = linspace (0, 3, 51) # 51 Touxka Mmix 0 Ta 3
y = £(t)

plt.plot(t, vy)
plt.show ()

b T 5

PucyHnok 7.2

Axmo QyHKisA OlIblIe HIJE HE BUKOPUCTOBYETHCA, TO MOKHA OTPUMATH 1€
O1J1bIII KOMITAKTHUI KO/, 3a/1aBILH ii Bipa3y Xk MICJs BUSHAYECHHS MACHBY t:

from numpy import *
import matplotlib.pyplot as plt

t = linspace (0, 3, 51)
y = t**2%exp (-t**2)

plt.plot(t, V)
plt.show ()

HanamryBanus Buriasay rpagikis

Kpim Ttoro, mo0 mnpocto moOynyBaTu KpuBy, Oyino O moOpe ii Ha3BaTw,
MO3HAYUTHU OCl, BUBECTH JiereHay (1le 0coOJMBO CTaHe B HArofi, KO OyayBaTu
Kisbka rpagikis). KpiMm Toro, 1HKoau NOTpiOHO 3MIHUTH BUTJIAJ caMOi KPUBOI, MEXI
il moOya0BHU.

from numpy import *
import matplotlib.pyplot as plt
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t = linspace (0, 3, 51)
y = t**2%*exp (-t**2)

plt.plot(t, vy, 'g--', label="'t"2*exp(-t"2)")
plt.axis ([0, 3, -0.05, 0.51]) # BamanHa [xmin, xmax, ymin, ymax]
plt.xlabel ('t") # nmosHaueHHA Blcil abcumc
plt.ylabel('y") # nmosHaueHHa e Bici opmuHaT
plt.title('My first normal plot') # HaszBa rpadika
plt.legend() # BCTaBka JjiereHmu (TekcTy B label)
plt.show ()
My first normnal plog
™ reapl1=~2] |
Pucynok 7.3

KpiMm 3a3HaueHUX HOBOBBE/ICHb, MO3HAYEHUX B KOMEHTapsX, B apryMEHTax
¢bynkuii plot() mu Gauyumo nBa HOBHX. OCTaHHINA 3a/la€ TEKCT JETeHIU Tpadika.
CTpokoBUi apryMeHT g-- BIAMOBIJAIBHUM 3a T€, 110 3MIHUBCS BUIJISA] KpUBOi. Y
MOPIBHSHHI 3 TIOTIEPETHIM MPUKIIAZIOM, Tpadik Mmo3eneHiB (green) i BAMaIbOBY€ETHCA -
ITPUXOBOIO JIHIEIO. 3a 3aMOBUYBAaHHSAM 1€ apryMeHT b-, 1o o3Hayae cuHio (blue)
cyuuibHy miHit0. Hwxkde HaBeneHa TaOnuis, sKa J03BOJIA€ BUOpaTH MOTPIOHMIA

apTyMEHT.
Tabnuns 7.1 — BapianTu 3Ha4€HHS! apryMEHTY KOJIbOPY

b, blue CHHIH KOJIIp

C, Ccyan OJIaKUTHUI KOJIIp

g, green 3€JICHUI KOJIp

K, black JOPHHI KOJIp

m, magenta MyPITYPHUI KOJIIP

r, red YepBOHUI KOJIIp

w, white O1mi KoTip

y, yellow YKOBTHI KOJIP

- CYIIUTbHA JIHIS

-- IITPUXOBA JIIHISA

-. MITPUX-TTYHKTUPHA JIHIS
NYHKTUPHA JIHIS

Jlexisibka KpUBUX Ha OJJHOMY Tpadiky
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from numpy import *
import matplotlib.pyplot as plt

t = linspace (0, 3, 51)

yl = t**2*%exp (-t**2)
y2 = t**4*exp (-t**2)
plt.plot(t, yl, label='t"2%exp (-t"2)")
plt.plot(t, vy2, label='t"*exp (-t"2)")

# JeKOopaTrMBHa 4YaCTMHAa

plt

plt.
plt.
plt.

plt.

xlabel ('t")
ylabel ('y"'")
title ('Plotting two curves in the same plot')

legend ()

show ()

F‘|I":'Zfll'll] WD DUNES N Thae Fadme ot

td%aup(t=32]

a2t

. lEl L U.'l :-U :-'.l .'.l.' .'.'l 30
t

Pucynok 7.4

JlexinpKa KpUBUX Ha OJTHOMY Tpadiky - 2

from numpy import *
import matplotlib.pyplot as plt

t:
yl
y2
y3

plt.

linspace (0, 3, 51)
T**2%exp (-t**2)
t**4*exp (-t**2)
t**6*exp (-t**2)

plt.plot(t, y1, 'g*', # Mapkxepu 13 3eJleHMX TPUKYTHMKIB
t, y2, 'b--', # cuHa wrTpuxoBas
t, y3, 'ro-'") # uepBOHl kpyrsui Mapxepwu
# 3'emxHaul cyuisbHOK0 JIiHiEn
xlabel ('t")
ylabel ('y")

plt.
plt.
plt.

plt.

title('Plotting with markers')
legend (['t"2%exp (-t"2) "',
't rexp (-t2) ',
'thorexp (-t"2) !
loc="upper left'

, # CIOMCOK JiereHIOu
) # I[IOJIOXEHHSA JiereHIu

show ()
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Platting with markers

s & [2*expl-1™2) .

™ arepl-t~2) y "

o EoB%expl-t™2)

Pucynok 7.5

Mu 3MiHWIM TIOJNIOKCHHS JICTCHIW, 1HaKmie O BOHA 3aKpuBaJla YEPBOHHI
rpadik. 3a 3aMOBYYBAaHHSM JIETEHJAa PO3TAIIOBYETHCS B MPABOMY BEPXHBOMY KYTi,
ajie MOXKHa ii 1 MepeHecTHu 3a paxyHok aprymeHty loc. [lboMy aprymeHTy MO’KHa
MIPUBJIACHIOBATH 1 YMCEJIbHE 3HAUCHHSI, aJie 3BUYANHO JIETIIE CIPUMMAETHCS PSIIOK. Y
Ta0IUII HIDKYE TPUBOASTHCS MOKIIMBI BapiaHTH.

Tabnuus 7.2 — 3HaueHHs apryMeHTY MICIIS JIETeHIU Ha Tpadiky

Micue String Code
KpaImmii BapiaHT Best 0
Bropi CripaBa upper right 1
Bropi 37iBa upper left 2
BHHU3Y CIIpaBa lower left 3
BHU3Y 3JTiBa lower right 4
CrpaBa Right 5
ocepeInHi 3J1iBa center left 6
MOCEepEeNHI CTIpaBa center right 7
MOCepeIuHI BHU3Y lower center 8
ocepeInH1 Bropi upper center 9
ocepeIuHi Center 10
Mapkepu

TyT TakoX MOKa3aHO SIK MOXKHa 00'€HYBaTH BiApa3y Tpu rpadika B OAHIM
1HCTpyKIii. KpiM Toro, BUJIHO, 1110 MOKHA HE TUIBKKA BUKOPUCTOBYBAaTU MapkepH (y1)
ab6o miHii (y2), ane 1 o0'egnyBatu ix pazoMm (y3). HaitOGinbin 4yacTo B HayKOBHX
JOOCIIDKEHHAX 1 JKypHaJIax MPU3BOJATH Tpadiky, WO BIAPI3HAKOTHCA OJIUH Bij
OJIHOTO caMe MapKepamu, Tomy 1 B matplotlib aiist iX mo3HaueHHs € 6€37114 CrocoOiB:

. TOYKOBUH MapKep;

, TOYKH, PO3MIPOM 3 MIKCEb,

0 KOJIa;

V TPUKYTHUKHA HOCOM BHU3;

A\ TPUKYTHUKH HOCOM JIOTOPH;

> TPUKYTHUKH JUBJISTHCS BIPABO;
< TPUKYTHUKH JUBJISTHCS BIIIBO;
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S KBaJpaTu;
p I’ STUKYTHKH;
* 31pOUKH;
h mecTukyTHUKY;
H noBepHeH1 MIeCTUKYTHUKY;
+ IUTIOCH,
X XpPECTUKH;
D pomOu;
d By3bKi pomOu;
| BepTUKaIbHI 3apyOKH.
Honarkosi aprymenTu plot()
OTxe, B OJJMH apryMEHT MU MOXEMO TMOCTaBUTH BiApa3y TpU MNapameTpa:

NEPIIUM BKa3yeEMO KOJIp, IPYTUM — CTWIIb JIiHIi, TpeTiM — Tl Mapkepa. OJIHaK Bxke
Taka HOTAIlisi MOXXE y JIIOJWHU HE3HAHOMO1 3 HEro, BUKJIMKATH moauB. Kpim Toro,
BOHA HE JI03BOJISIE PO3JISATH TMapaMeTpu JIiHIT 1 Mapkepa, TOMY ICHYE BaplaHT 3
BUKOpHUCTaHHAM keywords — Takox 11e 103BoJIs€ meapa ¢hyHkmis plot():

Tabnuns 7.3 — 3HaueHHs apryMeHTY THITY JIiHIT Ta MapKepa

Keyword argument Ilo minsie

color abo c KOJIp JIiHii

linestyle CTWJIb JIIHII, BUKOPUCTOBYIOTHCA MO3HAYEHHs, OKa3aHi
BUIIIE

linewidth TOBIIMHA JiHi1 y Burisiai float-uyncina

marker BUJ MapKepa

markeredgecolor |komuip kparo (edge) Mapkepa

markeredgewidth | ToBmuHa Kparo Mapkepa

markerfacecolor |KkoJip camoro Mapkepa

markersize pO3MIp Mapkepa

Mo:xHa TakoX BHOCUTH 3MIHH y BIIMITKHA Ha OCSIX KoopauHaT. PoOuThes 118 32
nornomororo dynkiii xticks() 1 yticks(), B siki mepenarTbes oAWH ab0 JIBa CHHUCKH
3Ha4YCHB: a00 MPOCTO CIHCOK 3raJlaHuX 3HaueHb, a00 iX ke, ajie CIoYaTKy Ti MICI,

Ha K1 BOHM BCTAIOTh:

X = [5, 3, 7! 2!

plt.xticks (range (
plt.yticks (range (

4, 1]
len(x)), ['a', 'b', 'c', 'd', 'e', '£'])
1, 8

r2))

Jy1st HaHECeHHSI CITKU 1CHY€ KOMaH/Ia:

plt.grid(True)

Hnst Ttoro, mo0O omaHy abo Jekigbka OCe BUCTABUTH B JIOTapUPMIYHOMY
MaciTabl 3aCTOCOBYIOTHCSI KOMaHIU plt.semilogx () uplt.semilogy ().

30epexenns dainy
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from numpy import *
import matplotlib.pyplot as plt

t = linspace (0, 3, 51)
y t**2*exp (-t**2)

plt.plot(t, vy)
plt.savefig('name of plot.png', dpi=200)

daiin 30epiraeTbCs B TiM Ke JUPEKTOPIi 3 IM'sIM 1 pO3MIMPEHHSM, 3a3HAYCHUM B
nepuioMy aprymenti. Jlpyruii HeoOOB'S3KOBHI apryMEHT J03BOJSE «HA JHOTY»
3MIHIOBaTH PO3/UIbHY 3AaTHICTh KAPTUHKH, 1110 30epiraeTbes y (aiti.

byBae Tak, 1m0 JUBUTUCS Ha KapTHMHKU B YK€ HAJAIITOBaHINA mporpami He
noTpiOHO 1 MOTPIOHO TX came 30epiraTu Ha MailOyTHE, 1100 MEPETJISIHYTH 1 TOPIBHATH
ix Bci pazoM. Toai HaM HE TOTPIOHO 3aITyCKAaTH BIKHO MEPETIAAy pe3ynbTaTiB. Jlis
I[FOTO JI0 KOJUIIHIX THCTPYKIINA MOCUTIAEMO TOJIOBHOMY MOJIYJIIO MOB1TOMJICHHS:

import matplotlib
matplotlib.use ('Agg"')

I'icrorpamu

Jns moOynoBu TicTorpaMm (Iiarpam y BHUIJIAII HAa0Opy CTOBITYMKIB) B
Matplotlib BukopuctoBytoThcsi GyHKIlist bar 1 barh, siki OyayroTh BepTHKaJIbHI a00
TOPU30HTAJBHI TicTorpamu BianoBiaHo. L1 dyHkmii, sk 1 1HII (yHKIIT MaTrOBaHHS,
IMIIOPTYIOTBCS 3 MoAy sl pylab. @ynkiii bar 1 barh MaroTh 637114 HEOOOB'I3KOBUX
napaMeTpiB 3 JT0AATKOBUMH HACTPOMKAMM, MU PO3IJITHEMO TUIBKM HAMOLIbII YacTo
BUKOPHUCTOBYBaH1 MOKJIMBOCTI JJIs1 HAJAIITYBAHHS 30BHIIIHBOTO BUTJISAY T1CTOrpaM.

®yukuii bar 1 barh MaroTh 1Ba 000B'I3K0BUX MMapaMeTpa:

* CIIMCOK KOOpPJIMHAT PO3TalllyBaHHsI CTOBITYMKIB 1O ocl X i bar abo 1o oci
Y mis barh.

* 3Ha4YeHHS, 1110 33J]al0Th BUCOTY (JIOBKMUHY) CTOBITYHUKIB.

JIOBKMHM 1LIUX JBOX CIHCKIB MOBUHHI OyTH PI1BHI.

Haiinpocrimmii npukiiajg MoKe BUTJISAATH TaK:

import pylab

xdata = [0, 1, 2, 4

r 5, 8]
ydata = [0.1, 0.2, 0.4

, 0.8, 0.6, 0.1]

pylab.bar (xdata, ydata)
pylab.show ()
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Pucynok 7.6
import matplotlib.pyplot as plt
import numpy as np

y = np.random.randn (1000)

plt.hist(y, 25)
plt.show ()

2

PucyHnok 7.7
import matplotlib.pyplot as plt

import numpy as np

datal=10*np.random.rand (5)
data2=10*np.random.rand (5)
data3=10*np.random.rand (5)

locs = np.arange(l, len(datal)+l)
width = 0.27

plt.bar(locs, datal, width=width)
plt.bar (locs+width, data2, width=width, color='red')
plt.bar (locs+2*width, data3, width=width, color='green')

plt.xticks (locs + width*1.5, locs)

plt.show ()

Pucynok 7.8

TekeT, npumiTkn

KpiMm TekcTy B Ha3Bax, MiJMUcCax 10 OCEH, JIETCHIU, MOKHA OE3MOCepeHbO
BCTaBJIATH Moro B rpadik 3a JOMOMOTror mpocToi GyHKIN text(x, y, text), me x 1y
KOOpJIUHATH, a text TekcToBui psaAok. Ll (yHKIis BcTaBisie TEKCT BIAMOBIAHO 0
KOOpJIMHAT JaHuX. [CHye MOXKJIMBICTh BBOAUTH 1 B KOOpAMHATAX Tpadika, B SKUX 32
(0, 0) npuiimMaeTbcst HUXKHIN JTiBUH KyT, a 3a (1, 1) npaBuii BepxHiil. Lle poduthes 3a
nonomororo GyHkiii figtext(x, y, text).
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https://ru.wikiversity.org/wiki/Файл:PythonScience_-_Matplotlib_-_Histogram.png
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TekcToBl (PyHKIIIi, 3BUYaliHO BCTaBJISAIOTH TEKCT B rpadik, aje dyacTto OyBae
NOTpIOHO caMe BKa3aTH, BUIIUTH SKUICh EKCTpeMyM, He3BUUYaliHy Touky. Lle nerko
3po0OUTH 3a JOMOMOTrOI0 MPUMITOK — (YHKINT annotate( 'annotation', xy = (x1, y1),
xytext = (x2, y2)). Tyt 3amicTh annotation MU MHUIIIEMO TEKCT IPUMITKH, 3aMiCTh (X1,
yl) KoopauHaTH MiKaBOI TOYKH, 3aMicThb (X2, y2) KOOpPAHWHATH, € MH XOYEMO
BCTaBUTH TEKCT.

3aBaannsa 1. 300pasutu 2d rpadik ¢(yHKIIT BIAMOBITHO CBOEMY BapiaHTy Ta
30epertu y .png daii.

Bapian:
Ne DyHKIList

1. Y (X)=x*sin(5*x), x=[-2...5]

2. Y (X)=1/x*sin(5*x), x=[-5...5]

3. Y (X)=2"x*sin(10x), x=[-3...3]

4. Y (X)=x"(1/2)*sin(10*x), x=[0...5]

5. Y (X)=15*sin(10*x)*cos(3*x), x=[-3...3]

6. Y (X)=5*sin(10*x)*sin(3*x), x=[0...4]

7. Y (X)=sin(10*x)*sin(3*x)/(x"2), x=[0...4]

8. Y (X)=5*sin(10*x)*sin(3*x)/(x(1/2)), x=[1...7]
9. Y (X)=5*c0s(10*x)*sin(3*x)/(x(1/2)), x=[0...5]
10. Y (X)=-5*c0os(10*x)*sin(3*x)/(x(1/2)), x=[0...10]
11. Y (X)=-5*c0s(10*x)*sin(3*x)/(x"*x), x=[0...5]
12. Y (X)=5*sin(10*x)*sin(3*x)/(x"x), x=[0...8]

13. Y (X)=x"sin(10*x), x=[1...10]

14, Y (X)=-x"cos(5*x), x=[0...10]

15. Y (X)=x"cos(x"2), x=[0...10]

16. Y (X)=cos(x"2)/x, x=[0...5]

17. Y (X)=10*cos(x"2)/x"2, x=[0...4]

18. Y (X)=(1/x)*cos(x"2+1/x), x=[1...10]

19. Y (X)=sin(X)*(1/x)*cos(x"2+1/x), x=[-2...2]

20. Y (X)=5*sin(x)*cos(x"2+1/x)"2, x=[1...10]

21. Y (X)=5*sin(1/x)*cos(x"2+1/x)"2, x=[1...4]

22, Y (X)=5*sin(1/x)*cos(x"2)"3, x=[-4...4]

23. Y (X)=(x"3)*cos(x"2), x=[-2...2]

24, Y (X)=(x"3)+c0s(15*x), x=[-2...2]
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25. Y (X)=(3"x)+cos(15*x), x=[-1...2]

3aBaanHs 2. 300pa3uTy ricTOrpaMy 4acTOTU MOSBH JITEP Y MEBHOMY TEKCTI
Ta 30eperTu y .png aii.

3aBaanns 3. 300pa3uTu TicTOrpaMy 4YacTOTH TOSBH Yy TIEBHOMY TEKCTI
3BHYAHUX, TUTATGHUX Ta OKIUYHHUX PEYCHb, a TAKOXK PEUCHB, IO 3aBEPIIYIOTHCS
TPUKPAIKOIO Ta 30eperTu y .png ¢aii.

Koumponwvni numanns:

1. SIxi 3acobu moBa Python nHagae nnst po6otu 3 2D rpadikoro? Axi 616mioTexn
npU3HaveH1 111 poOoTH 3 rpadikoro?

2. SlkuM YMHOM MO>KHA BiJ100pa3uTu rpadik MaTeMaTUIHOT QyHKIII?

3. SIx MOXHa HajalmTyBaTH KOJIp Ta TUN JIiHII Ha rpadiky MaTeMaTUIHOI
byHKITi?

4. SIkuM YMHOM MOXKHA B1I0OOpa3HTH TicToprpamy?

5. SIkuM yuHOM MOKHA 30eperTu 300pakeHHs y daiin?
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