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BCTYII
Merta:

— 3aKpITUICHHS OTPUMAHUX 3HAHb 3 IPOTPAMYBaHHS 3 BUKOPHCTAHHIM MOB
nporpamyBaHus Python ta C++;

— 3aCTOCYBaHHS BiJOMHUX aJTOPUTMIB PO3B'S3aHHS MPHUKIAJIHUX 3a71a4 Ta
pO3pOo0Ka BIACHUX JITOPUTMIB Ta MPOTPaM.

IMOCTAHOBKA 3ABJAHHS

Cknactu nporpamu MoBamu Python ta C++ nmist po3B’si3aHHS Ta BUKOHAHHS
MOCTaBJIECHUX 3aBJaHb, BIIMOBIAHO /10 1HIMBIYalbHOTO BaplaHTY:

¢ OCHOBHAa TIpOTrpaMa CKJIAJIA€ThCS BiIMOBITHOI MOBOIO MPOTPaMyBaHHS Ta
NMOBUHHA MICTUTH 1HTEpPeEiic 3 BapiaHTaMU BUOOPY MOAAIBIIOT poOOTH:

1. 3aronoBok.

2. 3aBpanus Nel.
3. 3aBmanns Ne2.
4. 3amanus Ne3.
5. Buxim.

KoeH TyHKT OCHOBHOTO MEHIO MOBHUHEH MICTHTH CBOi BJIACHI MiAMYHKTH,
BIJIMTOBITHO JI0 KOXXHOTO OKPEMOT'0 3aB/IaHHS.

¢ IyHKT 3arojIOBOK MOBMHEH BUBOJAUTH Ha €KpaH BiAOMOCTI PO aBTOpa JaHOi
po6oTH, BH] 1€l poOOTH, 11 TEMY Ta HOMEP 1HJAMBITYaILHOTO BapiaHTa;

% nyHkT 3aBnanag Nel Mae MICTUTH HACTYITHI MIITYHKTH:

1.1. ymoBa 3aBnanHs Nel;
1.2. talynsmis QyHKITIT;
1.3. **rpadik QyHKIii.

« myukTu 3aBaanas Ne2 ta 3aBgaHHs Ne3 Tek 000B’SI3KOBO TOBUHHI MICTHUTH
MITYHKTH BUBEJCHHS YMOB CBOiX IOCTaBJIEHHMX 3aJiad, a IHIII — 3T1IHO CaMoro
1HIMBITYaTbHOTO 3aBIaHHS.

¢ KOXXEH MYHKT MEHIO Tepedadae MOBEpPHEHHS HA OCHOBHY CTOPIHKY. Buxin

3aKpHUBa€ BC1 BIKHA OCHOBHOT IIPOTpaMH.



BapianT 3aBpannsa Nell

2. Bukonatu taOynsimiro (yHKIT Ha Bigpi3Ky: 3HAUYEHHS apryMeHTy | X ,

3HaveHHs ¢ynkmii y (1 =1,2,3,4,..) 1. 3HaiiTt max ta min GyHKIii:

2,43 % _x

tg(n*x)—In(314*x), sarxwo x > 0;
a b e, saxwo x < 0.

niana3oH 3MiHM aprymenty -1 < x <1, kpok 0,05.
Pe3ynpTaT pob0TH NporpamMu HaJpyKyBaTH.

2. CtBopuTtH (haiin, SKUii BMIILY€ BIJOMOCTI PO KIIBKICTh BUPOOiB, 3p00IEHUX

OJIHUM poOiTHUKOM, KaTteropii A, B, C 3a micsib. CTpykTypa 3anucy:

—  HOMeEp LIeXYy,
—  Tpi3BHUILE,

—  KUIBKICTh BUPOOIB 1o KaTeropisix A, B, C.

Kinpkicte 3amucie =10. Bigoma Bapricth SA, SB, SC - koxHOro BHpOOY

BIJINOB1IHOT KaTeropii. BuBecTu Ha ekpaH iHdoOpMaIliro:

1. 3aranbHy KUTbKICTH BUpOOIB OKpeMo Mo kareropiix A, B, C mo
KO)KHOMY TIEXY.

2. 3arajibHy BapTicTh BUPOOIB Mo Kateropisx A, B, C mo koxxHomy
exy.

3. Mlano macusu BunaakoBux uncen X(40), Y(50). O6uucnuru:

3. Nano macuBu BunaakoBux uucen X(40), Y(50). O6uucnutu:

40 50

z=) sin(x;)+ Y cos(y,),
s=1 i=l

X(40), Y(50) - macwBH HagPYKyBaTH B 3araJIbHONPUHHATOMY BUTIISII.
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Kox nporpamu C++

#include <iostream>
#include <cmath>
#include <vector>
#include <string>
#include <iomanip>
#include <cstdlib>
#include <ctime>
#include <map>
#include <fstream>

using namespace std;

struct Worker {
int workshopNumber;
string surname;
int categoryA,;
int categoryB;
int categoryC;
Y

void showHeader();

void task1Menu();

void task2();

void task3();

void tabulateFunction();

void task1Condition();

double computeFunction(double x);
void pause();

int main() {

int choice;

do{
cout << "\n=== MAIN MENU ===\n";
cout << "1. Header\n";
cout << "2. Task #1\n";
cout << "3. Task #2\n";
cout << "4, Task #3\n";
cout << "5, Exit\n";
cout << “Enter your choice: ";
cin >> choice;

switch (choice) {

case 1: showHeader(); break;

case 2: task1Menu(); break;

case 3: task2(); break;

case 4: task3(); break;

case 5: cout << "EXxiting program...\n"; break;
default: cout << "Invalid option. Try again.\n";

}
} while (choice !=5);
return 0;

}

void showHeader() {
cout << "\n--- HEADER ---\n";
cout << "Author: Viktor Kushpil\n";
cout << "Lab Work: ---------------- \n";
cout << "Variant: 11\n";
pause();

}

void task1Menu() {
int choice;
do{
cout << "\n--- TASK #1 MENU ---\n";
cout << "1.1. Show task condition\n";
cout << "1.2. Function tabulation\n";




cout << "3. Back to main menu\n";
cout << “Enter your choice: ";
cin >> choice;

switch (choice) {

case 1: task1Condition(); break;
case 2: tabulateFunction(); break;
case 3: return;

default: cout << "Invalid option.\n";

}
} while (choice != 4);

void task1Condition() {
cout << "\nTabulate the function on [-1;1] with step 0.05.\n";
cout << "y = { sin(pi*x) - In(3.14*x), if x > 0\n";
cout<<" = x"(-2.43) *enx, if x <=0 Hn";
pause();

double computeFunction(double x) {
if (x>0)
return tan(3.14 * x) - log(3.14 * x);
else
return pow(x, -2.43) * exp(x);
}

void tabulateFunction() {
double x =-1.0, y;
double minY = INFINITY, maxY = -INFINITY;

cout << fixed << setprecision(3);
cout << "\n X\t\ty\n™;
cout << " \n";

while (x <= 1.001) {
y = computeFunction(x);

if (1(isnan(y) || isinf(y))) {
cout << setw(6) << x << "\fj\t" <<y <<"\n";

if (y <minY) minY =vy;
if (y > maxY) maxyY =vy;

X +=0.05;
}

cout << "\nMiny: " << minY << ", Max y: " << maxY << endl,
pause();

void task2() {
vector<Worker> workers(5);
constintS_ A=5,SB=10,S C=9;

ofstream fout("workers.txt");

if (fout) {
cout << "Cannot open file for writing.\n";
return;

}

cout << "\nEnter data for 5 workers:\n";
for (inti=0;i<5; ++i){
cout << "Worker #" << i+ 1<<"\n";
cout << "Workshop number: ";
cin >> workers[i].workshopNumber;
cout << "Surname: ";




cin >> workers[i].surname;
cout << "ltems A, B, C: ™;
cin >> workers[i].categoryA >> workers][i].categoryB >> workers[i].categoryC;

fout << workers[i].workshopNumber << " *
<< workers[i].surname << " "
<< workers[i].categoryA << " "
<< workers[i].categoryB << " "
<< workers[i].categoryC << "\n";

fout.close();

map<int, int>workshopTotal;
int total A = 0, totalB = 0, totalC = 0;

cout << "\nSummary:\n";
for (const auto& w : workers) {
cout << w.workshopNumber << "\t"
<< w.surname << "\t"
<< w.categoryA <<""
<< w.categoryB << " "
<< w.categoryC << "\n";

total A += w.categoryA;
totalB += w.categoryB;
totalC += w.categoryC;

workshopTotal [w.workshopNumber] +=
w.categoryA + w.categoryB + w.categoryC;
}

cout << "\nTotal by Category:\n";
cout << "A: " <<totalA <<"|B:"<<totalB <<"|C: " << totalC << "\n";

cout << "\nTotal by Workshop:\n";
for (const auto& pair : workshopTotal) {
int id = pair.first;
int sum = pair.second;
cout << "Workshop " << id << " << sum << " items\n";

¥

cout << "\n";
cout << "prise A ="<<S_A<<"\n"
cout << "prise B="<<S_B<<"\n";
cout << "prise C =" << S_C <<"\n";
cout << "\n";

int totalCostA = totalA * S_A;
int totalCostB = totalB * S_B;
int totalCostC = totalC * S_C;

cout << "Cost A: " << totalCostA << "\n";
cout << "Cost B: " << totalCostB << "\n";
cout << "Cost C: " << totalCostC << "\n";

pause();

}

void task3() {
srand(time(0));
vector<double> X(40), Y(50);
double zx = 0;
double zy = 0;
double z = 0;

cout << "\nArray X:\n";

for (inti=0;i<40;++i){
X[i] = rand() % 100/ 10.0;
cout << X[i] << ™",




zx +=sin(X[i]);
cout << "\n" << "sum of values =" << zx;

cout << "\n\nArray Y:\n";

for (intj = 0; j < 50; ++j) {
Y[j] = rand() % 100 / 10.0;
cout << Y[j] <<
zy += cos(Y[j]);

cout << "\n" << “sum of values =" << zy;
Z=2X + 2y,

cout << "\n\nz =" <<z << "\n";
pause();

¥

void pause() {
cout << "\nPress Enter to continue...";
cin.ignore();
cin.get();

Koa mporpamu Pythone

import math
import random
import os

class Worker:
def __init__ (self, workshop_number, surname, a, b, c):
self.workshop_number = workshop_number
self.surname = surname
self.category a=a
self.category b =bl
self.category c=¢

def pause():
input("\nPress Enter to continue...")

def show_header():
print(*\n--- HEADER ---")
print("Author: Viktor Kushpil™)
print("Lab Work: ™)
print("Variant: 11")
pause()

def compute_function(x):
PI=3.14
ifx>0:
try:
return math.tan(P1 * x) - math.log(P1 * x)
except ValueError:
return None
else:
try:
return math.pow(x, -2.43) * math.exp(x)
except (ValueError, ZeroDivisionError):
return None

def task1_condition():
print("\nTabulate the function on [-1;1] with step 0.05.")
print("y = { tan(pi*x) - In(3.14*x), if x> 0")
print("  x"(-2.43) *e"x, ifx<=01}")
pause()




def tabulate_function():
x=-1.0
min_y = float('inf")
max_y = float('-inf")
print("\n - x\tj\ty")
print(" "

while x <= 1.001:
y = compute_function(x)
if y is not None and not math.isnan(y) and not math.isinf(y):
print(f"{x:6.3fA\t|\t{y:.3f}")
min_y = min(min_y, y)
max_y = max(max_y, Y)
x +=0.05

print(fF\nMin y: {min_y:.3f}, Max y: {max_y:.3f}")
pause()

def taskl_menu():
while True:
print("\n--- TASK #1 MENU ---")
print("1.1. Show task condition™)
print(*1.2. Function tabulation")
print("3. Back to main menu")
choice = input("Enter your choice: ")

if choice =="1":
task1_condition()
elif choice == '2";
tabulate_function()
elif choice == '3":
break
else:
print("Invalid option.™)

def task2():
workers =]
S_A,SBSC=5/10,9

print("\nEnter data for 5 workers:")
with open(“workers.txt", "w") as fout:
for i in range(5):

print(f\nWorker #{i + 1}.")
workshop_number = int(input("Workshop number: ™))
surname = input("Surname: ")
a = int(input("ltems A: ™))
b = int(input("'ltems B: "))
¢ = int(input("lItems C: "))

worker = Worker(workshop_number, surname, a, b, c)
workers.append(worker)

fout.write(f"{workshop_number} {surname} {a} {b} {c}\n")

total_a =total_b =total c=0
workshop_total = {}

print("\nSummary:")
for w in workers:

print(f*{w.workshop_number}\t{w.surname}\t{w.category_a} {w.category b} {w.category c}")

total_a += w.category_a
total_b += w.category b
total_c += w.category ¢

workshop_total[w.workshop_number] = workshop_total.get(w.workshop_number, 0) +\
w.category_a + w.category_b + w.category c

print("\nTotal by Category:")
print(f"A: {total_a} | B: {total_b} | C: {total_c}")

print("\nTotal by Workshop:")




for key, value in workshop_total.items():
print(f"Workshop {key}: {value} items")

print("\nPrices:")
print(f"Price A= {S_A}")
print(f"Price B = {S_B}")
print(f"Price C = {S_C}")
print("\nCosts:")

print(f"Cost A: {total_a*S_A}")
print(f"Cost B: {total_b * S_B}'
print(f"Cost C: {total_c * S_C}"
pause()

)
)

def task3():
random.seed()

X = [random.randint(0, 99) / 10 for _ in range(40)]
Y = [random.randint(0, 99) / 10 for _ in range(50)]

zx = sum(math.sin(x) for x in X)
zy = sum(math.cos(y) for y in Y)
z=2zX+1zy

print("\nArray X:")
print(" "join(f*{x:.1f}" for x in X))
print(f"Sum of sin(X): {zx:.3f}")

print("\nArray Y:")
print(" "join(f*{y:.1f}" for y in Y))
print(f*Sum of cos(Y): {zy:.3f}")

print(f\nResult z = {z:.3f}")
pause()

def main_menu():
while True:

print("\n=== MAIN MENU ===")
print("1. Header")
print("2. Task #1")
print("3. Task #2")
print("4. Task #3")
print("5. Exit")
choice = input("Enter your choice: ")

if choice =="1"
show_header()
elif choice == 2"
taskl_menu()
elif choice =="3"
task2()
elif choice =="4".
task3()
elif choice =="'5":
print("Exiting program...")
break
else:
print("Invalid option. Try again.")
if _name__ =="_ main__"
main_menu()




BuxkonanHs nporpam.

IIporpama na C++

MAIN MENU ===
Header
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--- HEADER ---
Author: Viktor Kushpil
Lab Work:
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~ to continue. ..
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rkshop number: 28
surname: Arthur

Items A, B, C:

number: &
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rkshop 6: 77 items
rkshop items

kshop 1 97 items

MENU ===




IIporpama na Pythone

=== MAIN MENU ===
1. Header
2. Task #1
. Task #2
. Task #3
5. Exit
Enter your choice: 1

-—- HEADER ---
Author: Viktor Kushpil
Lab Work:

Variant: 11

Press Enter to comtinue...

=== MAIM MENU ===
1. Header
2. Task #1
. Task #2
. Task #3
5. Exit
Enter your choice: 2

a.
.
8.
a.
a.
a.
e.
e.
a.
.
a.
a.
a.
a.
e.
e.
8.8
e.8
a.
a.
1.

--- TASK #1 MEMU ---
1.1. show task condition
1.2. Function tabulation
3. Back to main menu
Enter your choice: 1

Min y: -6.896, Max y: 1255.31
Press Enter to continue...

--- TASK #1 MEMU ---
1.1. Show task condition
1.2. Function tabulation
3. Back to main menu
Enter your choice: 3

Tabulate the function on [-1;1] with step 8.85.
y = { tan(pi*x) - 1n(3.14*x), if x > @
X*(-2.43) * e™x, if x <=0 }

Press Enter to continue...
=== MAIN MENU ===
Header

Task #1

Task #2

Task #3

Exit

--- TASK #1 MEMNU ---
1.1. Show task condition
1.2. Function tabulation
3. Back to main menu
Enter your choice: 2

(R Y

s



Enter your choice: 3

Enter data for 5 workers:

Moah 32 43

Oliver 43 76

George 54 826 8
Muhammad

Leo 43 54 8f

4

(=<
LT

Worker #1:
Workshop number:
Surname: MNoah
Items A: 32
Ttems B: 43
Items C: 12

=] O
o LA

Total by
A: 246 |
Worker #2:
Workshop number:
Surname: Oliver
Items A: 43
Items B: 76
Ttems C: 12

Total by Workshop:
Workshop 3: 87 items
Workshop 54: 131 items
Workshop 89: 227 items
Workshop 65: 173 items

Workshop 76: 183 items

Worker #3:
Workshop number:
Surname: George
Ttems A: 54
Items B: 26
Items C: 8

Prices:
Price A
Price B
Price C

Costs:

Cost A: 1238
Cost B: 2828
Cost C: 2457

Worker #4:

Workshop number: &5
Surname: Muhammad
Items A: 74

Items B: 23

Items C: 76

Press Enter to continue...

=== MAIN MENU ===
. Header
. Task #1
. Task #2
. Task #3
5. Exit
Enter your choice: 4

Worker #5:

Workshop number: 76
Surname: Leo

Items A: 43

Items B: 54

Items C: 86

Array X:
1.82.83.108.790242882.12444931.81.67.6855.78.48.24.21.43.83.77.29.62.69.28.49.33
.41.528.68.59.29.29.1 8.8 4.96.93.97.7

Sum of sin(X): 14.632

Array Y:

1.8 3.1 9.2 4.9 7.25.95.92.62.03.44.51.61.71.68.23 }.2 8.9 1.7 3.19.19.47.12.92.89.86.83.60
.9494,76.57.57.29.54.7 3.3 2.69.89.89.32.62.40.53.21.86.92.28.36.5

Sum of cos(Y): -18.931

Result z = 3.781
Press Enter to comtinue. ..

=== MAIN MENU ===
1. Header
2. Task #1
3. Task #2

. Task #3

. Exit
Enter your choice:
Exiting program...




BucHoBox

Y nporeci BUKOHaHHS KypcoBoi poOOTH Oyno po3po0JeHO KOHCOJbHI
nporpaMu Ha MoBax mporpamyBanHs C++ Ta Python, mo peanizyioTs po3B’si3aHHs
TPHOX 1HAWBIAYaJbHUX 3aJad. 30KpeMa, BUKOHAHO TaOyJAIil0 MaTeMaTH4YHOI
¢yHKUIi 3 aHajgi30M MIHIMAJIBHOIO Ta MAaKCUMaJbHOIO 3HA4YEHHS, OOpPOOKY
iHpopMmarlii mpo poOITHUKIB 1 MiAPAXyHOK BAPTOCTI BUTOTOBJIEHUX BUPOOIB, a TaKOXK

MAaTCMATUYIHY O6pO6Ky BHUIIAAKOBHUX YHCJIOBHUX MAacCHBIB.
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