1.2

BoiBeguTe Ha meyaTb U onpegenuTe Tun nepeMeHHol.

3+5.2%7

None

z="'a', 5, 12.345, (2, 'b")

df = [['AHToHOBa AHTOHuHa', 34, 'x'1, [ 'BbopucoB bopuc', 26, 'm'1]
A= {1, 'title', 2, 'content'}

print(f"{x} | {type(x)} \n{y} | {type(y)} \n{z} | {type(z)} \n{df} | {typel(df)} \n{A} | {type(A)}")

Program output:

39.4 | <class 'float'>

None | <class 'NoneType'>

('a', 5, 12.345, (2, 'b")) | <class 'tuple'>

[['AxToHOBa AnToHuHa', 34, 'x'1, ['bopucoB bopuc', 26, 'Mm'11 | <class 'list'>
{1, 2, 'title', 'content'} | <class 'set'>



1.3
BoiBeguTe Ha neYaTb U OMpegenuTe Tum nepemeHHold.

x =5 >=2

AR=A{1, 3, 7, B}

B=4{2, 4, 5, 18, 'apple'}
C=A&B

df = 'AHToHOBa AHTOHUHaA', 34, 'K’

z = 'type'
D =1[1, 'title', 2, 'content']

print(f"{x} | {type(x)} \n{A} | {type(A)} \n{B} | {type(B)} \n{C} | {type(C)} \n{df} | {typel(df)} \n{z} | {type(z)} \n{D} |
{type(D)}™)

Program output:

True | <class 'bool'>

{8, 1, 3, 73 | <class 'set'>

{2, 4, 5, 18, 'apple'} | <class 'set'>

set() | <class 'set'>

('AHTOHOBa AHToHUHA', 34, 'K') | <class 'tuple'>
type | <class 'str'>

[1, 'title', 2, 'content']l | <class 'list'>



2.2
BoiBecTu Ha 3kpaH 9BnseTcs nu nepeMeHHas x nonoxutenbHol, oTpuuaTenbHol unu paBHa Hymw.

x = 125
if x<8:

print("“x oTpuuatenbHbil")
elif x==8.

print("x paBeH Hymo')
else:

print("x nonoxutenbHbid")

Program output:
X MonoxuTenbHbIU



2.3
Hanuwute kog. 3agaeTcs X, HanedaTaTb Kakomy u3 uHTepBanoB npuHagnexuT:

(-infinity, -5), [-5, 5] unu ot (5, +infinity)

x = 58
if x<-5:

print("x npunagnexut (-inf, -5)")
elif x<=5:

print("x npunagnexut [-5, 51")
else:

print("x npunagnexut (5, +inf)")

Program output:
x npuHagnexuTt (5, +inf)



3.2.1
BoiBecTu Bce 4yucna ot 1 go 18 c warom 3.

x =1

while x<= 18:
print(x)
x+=3

Program output:
1

4

7

18



3.2.2
3agaH cnucok. HanmeydataTtb Bce 3nemeHTbl cnucka.

models = ['KNN', ‘'decision tree', 'linear model'l]
for model in models:
print(model)

Program output:
KNN

decision tree
linear model



3.2.3
CozgaTb cnucok oT 1 go 99 c warom 7

list_int = range(l, 188, 7)
print(list(list_int))

Program output:
(1, 8, 15, 22, 29, 36, 43, 568, 57, 64, 71, 78, 85, 92, 99]



3.2.4
BbiBecTu Ha akpaH 4ucna oT 1 go 185 c warom 25, ucnonb3ys ¢uHkuuw range()

for i in range(5, 186, 25):
print(i)

Program output:
5

30

55

80

185



3.2.5
Heobxogumo nmony4uTb kaxgbld k-0 anemeHT MaccuBa a, Ha4uHas Cc 3neMeHTa Cc uHgekcoMm i (Bkmw4uTenbHo) u 3akaH4uBas a3nemeHTOM C
uHgekcoM j (He Bknw4uTenbHo), c warom 2. HWnu nepectaBuTtb Bce 3nemeHThl B obpaTHOoM nopsigke.

(1, 2, 3, 4, 5, 6, 7, 8, 91
b all:7:21]

c al:: -11

print(b)

print(c)

a

Program output:
[2, 4, b1
[9, 8, 7, 6, 5, 4, 3, 2, 11



3.3.1
BoiBeguTte 4ucna us npumepa Ha while (3.2.1) B obpaTHOM nopsgke.

x = 10

while x >=1:
print(x)
x —= 3

Program output:
18
7
4
1



3.3.2
Mpu peweHuu 3aga4y MawuHHoro oby4eHus 4acto B kadecTBe obbekToB uccnegoBaHus BbicTynaeT 4YenoBek. CosgalTe cnucok 3HaYuMblixX
xapakTepucTuk (npusHakoB), ugeHTuguuupuwuux YenoBeka. BeiBeguTe cnucok Ha 3kpaH.
chara = ['snol’', 'xaoTu4Hbid', 'BoicTpbil']
for ch in chara:
print(ch)

Program output:
3nol

XaoTu4HbIO
BoicTpbIU



3.3.3
CozgaTb cnucok 4Yucen oT 2 go 15 c warom 1.

list_int = range(2, 15, 1)
print(list(list_int))

Program output:
(2, 3, 4, 5,6, 7,8, 9, 18, 11, 12, 13, 14]



3.3.4
BoiBeguTte 4ucna us npumepa Ha for c ¢yHkuyuel range() (3.2.4) B
obpaTHOM nopsgke.
for i in range(166, 5, -25):
print(i)

Program output:
186

81

56

31

6



3.3.5

HanuwuTte kog, koTopblli Bce anemMeHTbl MaccuBa x c 4eTHbMU uHgekcamu nepecTaBut B obpaTHoMm nopsigke. T.e. ecnu x = [@, 1, 2, 3, 4, 5,
6, 7, 8, 91, TOo kog gonkeH coopmupoBaTe [8, 1, 6, 3, 4, 5, 2, 7, 8, 91.

a=108,1, 2, 3, 4, 5, 6, 7, 8, 91
b =al::21[::-11

al::2] = b

print(b)

print(a)

Program output:
[8, 6, 4, 2, @]
(8, 1, 6, 3, 4, 5, 2, 7, 8, 91



4.2.1
PaccyuTaTb cCuUHYcC OT e paguaH u BeiBecTu peaynbTaT Ha akpaH

import math as m
print (round(m.sin(m.e), 3))

Program output:
B.411



4.2.2

Ona oyHkuuu sin(xe”(cos(x))) Ha uHTepBane [B;181 c warom 8,85 nocTpouTb rpaduk GUHKUUU, 3aKpacuTb MAoWagb Mog HUM U BbiHucCAUTb
3Ha4eHue 3TolU nnowagu.

fna BbiqucneHus nnowagu Bocnonb3ydTe ¢yHkuyuu trapz(), BoHucnswwed uHTerpan no npaBuny Tpaneuuu. [0ne ee koppekTHoU paboTol
HeobxoguMo nmogknw4YuTb crnegywuue bubnuoTeku:

from scipy.integrate import simps

from numpy import trapz

import numpy as np

import matplotlib.pyplot as plt
from scipy.integrate import simpson
from numpy import trapz

X = np.arange (8.0, 18, 8.1)

y = np.abs(np.sin(x*np.exp(np.cos(x))))
plt.gridQ®

plt.plot(x, y, c = "r")
plt.fill_between(x, y)
plt.savefig('4.2.2.png")

area = trapz(y,x)

print(area)

Program output:
7.358792987748665



10

1.0 -
0.8 -
0.6 -
0.4 -
0.2 -
0.0 -



4.2.3

flaHo HekoTopoe pacrpegeneHue OUeHOK B rpymne 3a 3k3ameH.

from matplotlib import pyplot as plt
import numpy as np

marks = ['Heyg', 'YgoBn', 'Xop', 'Otn'l
data = [3, 7, 8, 4]

fig = plt.figure(figsize = (18, 7))
plt.pie(data, labels = marks)

plt.savefig('4.2.3.1.png")
plt.clfO)

plt.gridQ®
plt.scatter(marks, data)
plt.savefig('4.2.3.2.png")

Program output:

HapucoBaTb kpyroByw u ToYeYHyw guarpaMmMbl pacrnpegeneHus .



Yooen

Heyn




YOOoBN

Xop




4.3.1
3agalite maccuB cny4alHbix 3HadeHud u3 uHTepBana(@; 1). PaccyuTalTe cpegHue U MeguaHHble 3HadeHus gns maccuBa, cpaBHuTe pesaynbTaThl,
kakue BbBogbl MoXHO cgenaTb 0 3HadeHusx? [locTpolTe ToYeYHUw guarpamMMmMy pacCeHus MoAyYeHHoro psiga.
import random
import numpy as np
import matplotlib.pyplot as plt
x =[]
sum = @
for i in range(1,18):
x.append(round(random.random(),2))
sum += x[i-1]

print(x)
print(f"Cp.3Ha4.: {round(sum/len(x),2)}")
print(f'Meg.3Ha4.: {round(np.median(x),2)}")

y = [y for y in range(9)1]
plt.figure(figsize=(8,5))
plt.scatter(x, y, marker = "x")
plt.grid(True)
plt.savefig("4.3.1.png")

Program output:
[6.62, B8.94, .26, 0.68, 8.28, ©.89, B0.86, 8.8, B.52]
Cp.3Ha4.: B.56
Meg.3Hay.: B.62



2

X

4

X

4

2

b
]

2

b4

0.2

0.4

0.6

0.8




4.3.2
CozgaTb MaccuB us 10 3HayeHul ¢yHkuuu (x, Hampumep, u3MeHsieTcs oT 1 go 18). BbigenuTtb cpes nepBol nonoBuHbl mMaccuBa u nmocTpouTb

rpaduku gns ocHoBHoro maccuBa - nuHelHbd U gng cpes3a - TodedHbl
import random

import numpy as np

import matplotlib.pyplot as plt

x=[1]

y=L1]

for i in range(18):

x.append(i+1)
y.append((np.sgrt(l+np.exp(np.sgrt(x[i-11))+np.cos(x[i-11x¥x[i-11))/np.abs(1-(np.sin(x[i-11)**x3)))+np.log(abs(2*xx[i-11)))

b=x[:5]

plt. plot(x,y)
plt.scatter(b,yl:51)
plt.grid(True)
plt.savefig("4.3.2.png")

Program output:






4.3.3

MocTpouTb rpaguk Ha uHTepBane (@,18) c warom 1 c 3anuBkol nnowagu u HalTu 3Ty nNnowagb nog HuM. [ins BblMucneHus nnowagu
BocnonbaylTte ¢yHkuyuu trapz(), BoHucnswwel uHTerpan no npaBuny Tpameyuu.

[lna ee koppekTHoU paboTb Heobxogumo nogknw4YuTb cregywuue bubnuoTeku:

from scipy.integrate import simps

from numpy import trapz

import numpy as np

import matplotlib.pyplot as plt
from scipy.integrate import simpson
from numpy import trapz

X = np.arange (8.6, 18, 1)

y = np.abs(np.cos(x*np.exp(np.cos(x)+np.log(x+1))))
plt.gridQ

plt.plot(x, y, c = "r")
plt.fill_between(x, y)
plt.savefig('4.3.3.png")

area = trapz(y,x)

print(area)

Program output:
6.26834587549474






4.3.4

OTkpolTe cTaTucTu4Yeckue gaHHble Mo cToumMocTu akuud Apple,
Microsoft, Google 3a 12 mecsueB 2821 r. locTpolTe 3 rpaguka Ha
MAOCKOCTU U OUeHUTE uxX guHamuky. lMogymaldTe, Kak MOXHO UnNyYwuTb
YuTaeMocTb peaynbTaToB.

fns Ha4YanbHbIX gaHHbIX gonmycTuMo ucnonb3oBaTb cnegywwul pecypc:
https://finance.yahoo.com

import math as m
import matplotlib.pyplot as plt

apple = [131.96, 121.26, 122.15, 131.46, 124.61, 136.96, 145.86, 151.83, 141.58, 149.88, 165.38, 177.57]
microsoft = [231.96, 232.38, 235.77, 252.18, 249.68, 276.98, 284.91, 381.88, 281.92, 331.62, 338.59, 336.32]
google = [91.79, 181.84, 183.43, 128.51, 128.58, 125,32, 135.22, 145.46, 133.27, 148.27, 142.45, 144.68]
x=[1 for i in range(l,13)]

plt.gridQ

plt.plot(x, apple, label='Apple', color='r', marker='o"')

plt.plot(x, microsoft, label='Microsoft', color='b', marker='o")

plt.plot(x, google, label='Google', color='g', marker='0")

plt.title('fluHamuka ueH akuyull Apple, Microsoft u Google 3a 12 mMecsueB B 2621 rogy')

plt.xlabel( 'Mecaup')

plt.ylabel('Uena akuul')

plt.xticks(x, ['9nB', '0eB', 'Map', 'Anp', 'Mad’', 'WMwH', 'HWeon', 'ABr', 'Cen’, 'OkT', 'Hoa', 'flex'1)
plt.legend()

plt.savefig('4.3.4.png")

Program output:



OuHamunka ueH akumin Apple, Microsoft n Google 3a 12 mecsauee 8 2021 rog

—— Apple
—&— Microsoft
300 4 ~® Google

250 A

LleHa akUWK

200 -

150 ~

100 A

I I I I I I I I
AHE ®@ee Map Anp Mawn WMwoH Wwon Asr CeH OKT Hos [ek
Mecaukl



4.3.5
CoszgaliTe npocTtelwul kanbkynsTop, Bkmwyawwul ocHoBHbie gelcTBus gne gBux mepemeHHbix ' + ', -, o, - ', a Takxe BbiHucneHue

cnegyruux dyHkuud: ex+y, sin(x + y) , cos(x + y) , xy.

import numpy as np

x = float(input('x: "))
y = floatCinput('y: "))
a = int(input("Choose function:\nl: +\n2: -\n3: *\nd: /\n5: e(x+y)\nb: sin(x+y)\n7: cos(x+y)\nB: x“u\n"))

print("Result:")
match a:
case 1:
print(x+y)
case 2.
print(x-y)
case 3:
print(xxy)
case 4:
ify-==
print("Dividing by zero is prohibited")
else:
print(x/y)
case 5:
print(np.exp(x+y))
case b:
print(np.sin(x+y))
case 7:
print(np.cos(x+y))
case 8:
print(xxxy)

Program output:

x: U: Choose function:
1. +

2. -



vo%X

c/

e(x+y)

sin(x+y)

cos(x+y)

x"y

Result:

Dividing by zero is prohibited
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