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Variants of tasks for realization of the complex practical practical task

To complete a complex practical practical assignment, the student chooses an option
according to its number in the group list, executes and protects all tasks in accordance with
the schedule.

When solving tasks, consider that the parameter is set by the teacher.

Deadlines for the CIPIP (1st semester)
Variant | Until the implementation of modulel | Until the implementation of module2
1 1.1,5.1.,, 6.1, 8.1.,11.1. 12.1,, 14.1.,231.,241. |17.1,,251., 26.1,,
7.1. 13.1. 27.1.,28.1.,,29.1.,
30.1.
2 1.2.,5.2., 6.2, 8.2,11.2,12.2.,, |14.2,,232.,242. |17.2,,25.2.,,26.2.,
7.2. 13.2. a) 27.2.,28.2.,29.2.,
30.2.
3 1.3.,5.3,, 6.3, 83,113,123, |143.,233.,243. | 173, 25.3.,26.3,,
7.3. 13.2.6) 27.3.,28.3., 29.3,,
30.3.
4 1.4.,54. 64, 8.4.,114., 124, 14.4.,23.4.,244. | 17.4.,25.4.,26.4.,
7.4. 13.3. 27.4.,28.4.,29.4.,
30.4.
5 2.1.,55, 6.5, 8.5, 115,125, |15.1, 235, 17.5., 255, 26.5,,
7.5. 13.4. a) 24.5.a) 27.5.,28.5., 295,
30.5.
6 2.2.,56., 6.6., 8.6.,11.6.,12.6.,, |15.2, 236, 17.6., 25.6., 26.6.,
7.6. 13.4.6) 24.5.6) 27.6., 28.6., 29.6.,
30.6.
7 2.3.,5.7,6.7, 8.7.,11.7.,12.7.,, |153.,23.7.,24.6. |18.1, 257, 26.7.,
7.7. 13.4. B) 27.7.,28.7.,29.7.,
30.7.
8 2.4.,58., 6.8, 9.1,118., 128, |15.4,238.,24.7. |18.2, 258, 26.8,,
7.8. 13.5. 27.8.,28.8., 2938,
30.8.
9 3.1,5.9, 6.9, 9.2,119,129, |155,239,2438. |18.3, 259, 26.9,
7.9. 13.6. 27.9.,28.9.,29.9,,
30.9.
10 3.2,5.10,6.10, |9.3,11.10, 15.6., 23.10., 18.4., 25.10.,
7.10. 12.10., 13.7. 24.9. 26.10., 27.10.,
28.10., 29.10.,
30.10.
11 33,511,611, |9.4,11.11, 16.1., 23.11., 18.5., 25.11.,
7.11. 12.11., 13.8. 24.10. 26.11., 27.11,,
28.11., 29.11,,
30.11.
12 34,512,612, |95,11.12, 16.2., 23.12., 18.6., 25.12.,
7.12. 12.12., 13.9. a) 24.11. a) 26.12., 27.12.,
28.12.,29.12.,
30.12.
13 3.7.,513,6.13, |9.6.,11.13, 16.3., 23.13,, 19.1,, 25.13,,
7.13. 12.13.,13.96) 24.11.6) 26.13., 27.13,,




28.13., 29.13,,

30.13.
14 | 38,514,614, |101,11.14, 16.4., 23.14., 19.2., 25.14,,
7.14. 12.14., 13.10. 24.11. B) 26.14., 27.14.,
28.14.,29.14.,
30.14.
15 | 37,515,615, |10.2., 1115, 16.5., 23.15., 19.3, 25.15,,
7.15. 12.15., 13.11. 24.11.1) 26.15., 27.15.,
28.15., 29.15.,
30.15.
16 | 38,516, 6.16,, |10.3., 1116, 16.6., 23.16., 19.4., 25.16.,
7.16. 12.16., 13.12. 24.11. 1) 26.16., 27.16.,
28.16., 29.16.,
30.16.
17 | 39,517,617, |104,11.17, 16.7., 23.17,, 195, 25.17,,
7.17. 12.17., 13.13. 24.12. a) 26.17., 27.17.,
28.17.,29.17.a),
30.17.
18 |14,518,6.18, |8.1,1118, 141, 23.18, 20.1., 25.18.,
7.18. 12.18., 13.14. 24.12. 6) 26.18., 27.18.,
28.18.,29.17.6),
30.18.
19 |21,519,6.19, |82, 1119, 14.2.,23.19, 20.2., 2519,
7.19. 12.19., 13.15. 24.12. B) 26.19., 27.19.,
28.19.,29.17.8),
30.19.
20 | 22,520,620, |8.3.,11.20, 14.3., 23.20,, 20.3., 25.20.,,
7.20. 12.20., 13.1. 24.12.1) 26.20., 27.20.,
28.20., 29.17.1),
30.20.
21 |23.521,621., |84,11.21, 14.4., 2321, 20.4., 25.21.,
7.21. 12.21.,132.2) | 24.12.1) 26.21., 27.21.
28.21.,29.18., 21.
22 | 24,522,622, |85.,11.22, 15.1., 23.22,, 211, 25.22,,
7.22. 12.22.,13.3. 24.13. a) 26.22.,27.22.,
28.22.,29.19.,
30.22.
23 | 3.1.,5.23,623, |86.,11.23, 15.2., 23.23, 21.2.,25.23.,
7.23. 12.23.,134.2) | 24.13.6) 26.23., 27.23.,
28.23., 29.20.,
30.23.
24 | 32,524,624, |8.7.,11.24, 15.3., 23.24., 21.3., 25.24.,
7.24. 12.24., 13.5. 24.13.8) 26.24., 27.24.,
28.24.,29.21.8),
30.24.
25 |33.,525,625, |9.1,11.25, 15.4., 23.25,, 21.4., 25.25.,
7.25. 12.25., 13.6. 24.13.1) 26.25., 27.25.,
28.25.,29.21.2),
30.25.
26 | 3.4.526.,626., |9.2,11.26., 15.5., 23.26,, 22.1., 25.26.,
7.26. 12.26., 13.7. 24.13. 1) 26.26., 27.26.,

28.26., 29.21.6),
30.26.




27 3.5,5.27,6.27., |93, 1127, 15.6., 23.27., 22.2.,25.27.,
7.27. 12.27., 13.8. 24.1. 26.27.,27.1.,
28.27.,29.22.,
30.27.
28 3.6.,5.28.,,6.28., |9.4.,11.28,, 16.1., 23.28,, 22.3., 25.28.,
7.28. 12.28.,13.9. a) 24.2. 26.28., 27.2.,
28.28., 29.23,,
30.28.
29 1.1,5.29,,6.29.,, |95, 11.29, 16.2., 23.29,, 22.4.,25.29.,
7.29. 12.29.,13.10.6) | 24.3. 26.29., 27.3.,
28.29., 29.24.,
30.29.
30 1.2.,5.30., 6.30., 9.6.,11.30,, 16.3., 23.30,, 17.1., 25.30,,
7.30. 12.30., 13.10. 24.4. 26.30., 27.4.,
28.30., 29.25.,
30.30.
31 13,531,631, |10.1,11.31, 16.4., 23.31,, 17.2., 25.31,,
7.31. 12.31., 13.11. 24.5. a) 26.31., 27.5,,
28.31., 29.26.,
30.31.
32 14,532,632, |10.2,11.32, 16.5., 23.32,, 17.3., 25.32,,
7.32. 12.32.,13.12 24.6. 26.32., 27.6.,
28.32.,29.1,,
30.32.
33 3.7.,5.33.,,6.33.,, |10.3,11.33,, 16.6., 23.33,, 17.4., 253,
7.33. 12.33,, 13.13. 24.7. 26.33., 27.7.,
28.33., 29.2,,
30.33.
34 3.8.,5.34,,6.34.,, |10.4.,11.34,, 16.7., 23.34., 17.5., 25.34.,
7.34. 12.34., 13.14. 24.8. 26.34., 217.8.,
28.34., 29.3.,
30.34.
35 3.9, 5.35,6.10.,, |8.2,11.35, 15.4., 23.35,, 17.6., 25.35,,
7.35. 12.35,, 13.15. 24.9. 26.35., 27.9.,
28.35., 29.4.,

30.35.




Deadlines for the CIPIP (1Ind semester)

variant Until the implementation of modulel | Until the implementation of module2
1 1.27;2.18; 3.23; 4.1, 5.26; 6.1 9.24; 10.17; 11.22; 12.1; 13.23
2 1.28;2.19; 3.24; 4.2, 5.27; 6.2 9.25; 10.18; 11.23; 12.2; 13.24
3 1.29; 2.20; 3.25; 4.3; 5.28; 6.3 9.26; 10.19; 11.24; 12.3; 13.25
4 1.30; 2.21; 3.26; 4.4; 5.29; 6.4 9.27; 10.20; 11.25; 12.4; 13.26
5 1.31; 2.22; 3.27; 4.5; 5.30; 6.5 9.28; 10.21; 11.26; 12.5; 13.27
6 1.32;2.23; 3.28; 4.6; 5.31; 6.6 9.29;10.22; 11.27; 12.6a; 13.28
7 1.33; 2.24; 3.29; 4.7, 5.32; 6.7 9.30; 10.23; 11.28; 12.66; 13.29
8 1.34; 2.25; 3.30; 4.8; 5.33; 6.8 9.31; 10.24; 11.29; 12.68; 13.30
9 1.35; 2.26; 3.31; 4.9; 5.34; 6.9 9.32,10.25; 11.30; 12.7; 13.31
10 1.1;2.27; 3.32; 4.10; 5.35; 6.10 9.33; 10.26; 11.31; 12.8a; 13.32
11 1.2;2.28; 3.33;4.11; 5.1; 6.11 9.34; 10.27; 11.32; 12.86; 13.33
12 1.3;2.29; 3.34;4.4;,5.2;6.12 9.35; 10.28; 11.33; 12.9; 13.34
13 1.4;2.30;3.35;4.2;5.3; 7.1 9.1; 10.29; 11.34; 12.10; 13.35
14 1.5;2.31;3.1;4.3;5.4,7.2 9.2;10.30; 11.35; 12.11; 13.1
15 1.6;2.32;3.2;4.4;55; 7.3 9.3;10.31; 11.1; 12.12a; 13.2
16 1.7;2.33;3.3;45;5.6; 7.4 9.4;10.32; 11.2; 12.126; 13.3
17 1.8;2.34;3.4;4.6;5.7; 7.5 9.5;10.33; 11.3; 12.128; 13.4
18 1.9;2.35;3.5;4.7,5.8; 7.6 9.6; 10.34; 11.4; 12.12r, 135
19 1.10;2.1; 3.6;4.8;5.9; 7.7 9.7; 10.35; 11.5; 12.13a; 13.6
20 1.11; 2.2; 3.7, 4.9;5.10; 7.8 9.8;10.1; 11.6; 12.136; 13.7
21 1.12; 2.3; 3.8;4.10; 5.11; 7.9 9.9;10.2; 11.7; 12.144a; 13.8
22 1.13; 2.4;3.9;4.11;5.12; 7.10 9.10; 10.3; 11.8; 12.146; 13.9
23 1.14; 2.5;3.10; 4.1; 5.13; 7.11 9.11;10.4; 11.9; 12.15; 13.10
24 1.15; 2.6; 3.11; 4.2;5.14; 7.12 9.12;10.5; 11.10; 12.1; 13.11
25 1.16; 2.7; 3.12; 4.3; 5.15; 8.1 9.13;10.6; 11.11; 12.2; 13.12
26 1.17; 2.8; 3.13; 4.4; 5.16; 8.2 9.14;10.7; 11.12; 12.3; 13.18
27 1.18; 2.9; 3.14; 4.4, 5.17; 8.3 9.15;10.8; 11.13; 12.4; 13.14
28 1.19; 2.10; 3.15; 4.5; 5.18; 8.4 9.16; 10.9; 11.14; 12.5; 13.15
29 1.20; 2.11; 3.16; 4.6; 5.19; 8.5 9.17;10.10; 11.15; 12.6a; 13.16
30 1.21;2.12; 3.17;4.7; 5.20; 8.6 9.18;10.11; 11.16; 12.7; 13.17
31 1.22;2.13; 3.18; 4.8; 5.21; 8.7 9.19;10.12; 11.17; 12.8a; 13.18
32 1.23; 2.14; 3.19; 4.9; 5.22; 8.8 9.20; 10.13; 11.18; 12.9; 13.19
33 1.24; 2.15; 3.20; 4.10; 5.23; 8.9 9.21;10.14; 11.19; 12.10; 13.20
34 1.25; 2.16; 3.21; 4.11; 5.24; 8.10 9.22;10.15;11.20; 12.11; 13.21
35 1.26; 2.17; 3.22; 4.12; 5.25; 8.11 9.23;10.16; 11.21; 12.1206; 13.22




Criteria for evaluating a complex practical, individual task

Complex practical individual task is evaluated according to the stoical scale and makes up
15-20% of the final score in the discipline "Higher Mathematics".

* "excellent" (90-100 points) is exhibited if the student has fully completed the KPIZ (he
answered the theoretical questions and solved all problems, can justify their solution).

* "good" (75-89 points) is exhibited if the student fully performed the CIPIZ, but when he
covered the theoretical issues or when solving certain tasks, he made mistakes.

« "satisfactorily” (60-74 points) is exhibited if the student fulfilled the CIPIZ, but can not,
without the help of others, make appropriate substantiation of theoretical and practical tasks, can not
draw the correct conclusions when solving economic problems.

« "unsatisfactory” (less than 60 points) is exhibited if the student fulfills the written version
of the KPIZ at a satisfactory level, but does not know the answers to theoretical questions, can not
explain the solution of his practical tasks, can not draw any conclusions in solving problems.
economic problems.

In case of unsatisfactory assessment, the student completes the KP1Z and is appropriately

prepared for re-defense.
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Variant Nel.1

-1
1
1 1 2
2% +3Xp, +2X3 =1
4%+ X, —3%3=0 .
X; —3Xp; +X3 =5
3. Three types of raw materials S1, S2, and S3 are used for the production of four
types of products P1, P2, P3, P4. Inventories and cost per unit of production are
shown in the table:

1. Calculate the determinant:

O = N

1
1
3

[ N Y

2. Solve the system of equations (by three methods):

Stocks | Consumption of raw materials
T);g\e,)vof of raw per unit of production
material matgrlal P, P, Ps P4
St 7 1 3 2 2
S, 7 2 1 2 3
7 2 2 1 2

Sa
Determine the number of units of products P1, P2, P3, and P4 if the resources are
completely exhausted. Provide a basic solution .
4. The three firms produced four types of products Al, A2, A3, and A4. Accordingly
I -8pcs.;0pcs.;5pcs.; 14 pes.; 11 -5; 4; 3; 50; 111 - 2; 0; 2; 80. Price 1 pc. products
in city B1, respectively - 7 UAH, 3 UAH, 2 UAH, 2.1 UAH, in B2 - 3; 0.4; 2.3; 1.3,
in B3 - 3; 7; 3.5; 7. Determine the revenue that firms will receive from selling this
product in each of the cities. (Use matrix product).
5. A(-3;1), B(7;2), C(4;4).
6. Build a circle 2x>+2y?-8x+5y-4= O

7. Find the limits of functions: a) fim * - "

1
'H) xlg]oc[Z: ))((j )

8. Find derivative functions: a)y- xarccos,_ﬂ, 6) y=n L

1-sinx’

3n . T lim tg 3x .
! x—0 sin 2x '

3x+2 ) lim ; ) lim
x—>10 X— 10 n—wl-2n

1-2x)
B) y:(ﬂ] .
9. The enterprise produces x units of products per month. Total production costs are
described by function fl(x):1—15x2+53x+400. f2(x):22—%x - the relationship between the

specific price and the number of units of product x that can be sold at that price.
Calculate the conditions under which the profit will be maximized. Determine
marginal and total costs, profit under these conditions.

10. Explore the function and build its graph y=—y .

10



Variant Nel.2 .

3 4
1 1
-1 1
-1 0

X1 +3Xy —2X3 =2

X1 +X+X3=3 .

2X1 —Xp + %3 =2
3. Three types of raw materials S1, S2, and S3 are used for the production of four
types of products P1, P2, P3, P4. Inventories and cost per unit of production are
shown in the table:

1. Calculate the determinant:

N w o P~
N P RO

2. Solve the system of equations (by three methods):

Stocks | Consumption of raw materials
T);g\e,)vof of raw per unit of production
material matg”a' P, | P, | Py | P
St 9 2 3 2 3
S, 10 1 4 3 3
10 3 3 2 4

Sa
Determine the number of units of products P1, P2, P3, and P4 if the resources are
completely exhausted. Provide a basic solution .
4.The three firms produced four types of products Al, A2, A3, and A4. Accordingly
I-8pcs.;0pcs.;5pcs.; 14 pes.; 11 -5; 4; 3; 50; 111 - 2; 0; 2; 80. Price 1 pc. products
in city B1, respectively - 7 UAH, 3 UAH, 2 UAH, 2.1 UAH, in B2 - 3; 0.4; 2.3; 1.3,
in B3 - 3; 7; 3.5; 7. Determine the revenue that firms will receive from selling this
product in each of the cities. (Use matrix product).
5.4(-1;1), B(3;2), C(3;-2)
6. Make an canonical ellipse equation that passes through points M(-5;-4) and

N ,05; 2/6).

7. Find the limits of functions: a) I|m

X+3
1) fim X'Lw[sx 1] '

8. Find derivative functions:a) y-

5n+2.

—6x? +11X—6 . 6) Im2 \/7 B) l

X% —3x+2 X7 2 now 2+N

lim xctg 4x .
x—0 cos 5x ’

(arcsm3x ) 6) y= In[zxj] B) y= [x +7X ]3.

9. The enterprise produces x units of products per month. Total production costs are
described by function fl(x)_—x +8x+300. f,(x)= 30——x the relationship between the

specific price and the number of units of product x that can be sold at that price.
Calculate the conditions under which the profit will be maximized. Determine
marginal and total costs, profit under these conditions.

10. Explore the function and build its graph y= Xiz.

11



Variant Nel.3.

2 1
-1 -2
0o 1|
1 1

1. Calculate the determinant:

@ O N P
(= N

X1 + X9 —3Xq = —
2. Solve the system of equations (by three methods): zil_zxz _3x3 =5 .

3X; —Xp+%3=3
3. Three types of raw materials S1, S2, and S3 are used for the production of four
types of products P1, P2, P3, P4. Inventories and cost per unit of production are
shown in the table:

Stocks | Consumption of raw materials
T);g\e,)vof of raw per unit of production
material matgrlal P, P, Ps P4
S 11 1 4 3 3
S, 12 2 3 2 4
7 4 1 1 2

Sa
Determine the number of units of products P1, P2, P3, and P4 if the resources are
completely exhausted. Provide a basic solution .
4. The three firms produced four types of products Al, A2, A3, and A4. Accordingly
I-8pcs.;0pcs.;5pcs.; 14 pes.; 11 -5; 4; 3; 50; 111 - 2; 0; 2; 80. Price 1 pc. products
in city B1, respectively - 7 UAH, 3 UAH, 2 UAH, 2.1 UAH, in B2 - 3; 0.4; 2.3; 1.3,
in B3 - 3; 7; 3.5; 7. Determine the revenue that firms will receive from selling this
product in each of the cities. (Use matrix product).
5. A(1;-2), B(5;2), C(6;-1) .

6. The eccentricity of hyperbole equals *>~ ‘/_ . Make an equation of hyperbola that
passes through a point a@3v2:212).
7. Find the limits of functions: a) Imw

B) Ilm[EHJ F) lim £ -2 .

sin5x—sin3x .
:0) lim ;

Il) lim _C0s 3X .
' x=0 xctg 2X

x=0 %% +3x% +7x -1 x—0 sinx
x>0 x—6 x2_36

8. Find derivative functions: a) y=sin2x/a-3x; 6)yzln‘/§ij ; B) y=xig5x+3*2;
9. The enterprise produces x units of products per month. Total production costs are
described by function fl(x):4—10x2+25x+200. f2(x):30—1—10x- the relationship between the

specific price and the number of units of product x that can be sold at that price.
Calculate the conditions under which the profit will be maximized.

10. Explore the function and build its graph _x*=6x+13
x—-3

12



Variant Nel. 4.

4
1. Calculate the determinant: ‘2

T S =
A O W DN

-1 1
X1 —Xo +X3 =3
2. Solve the system of equations (by three methods): {-x; +2x, -3x; =-7 .
3X; +5Xy + %3 =5
3. Three types of raw materials S1, S2, and S3 are used for the production of four
types of products P1, P2, P3, P4. Inventories and cost per unit of production are

shown in the table:

Stocks | Consumption of raw materials
T);g\e,)vof of raw per unit of production
material matgrlal P, P, Ps P4
St 10 1 3 2 2
S, 6 2 1 1 3
10 3 1 2 4

Sa
Determine the number of units of products P1, P2, P3, and P4 if the resources are
completely exhausted. Provide a basic solution .
4. The three firms produced four types of products Al, A2, A3, and A4. Accordingly
I-8pcs.;0pcs.;5pcs.; 14 pes .; 11 -5; 4; 3; 50; 111 - 2; 0; 2; 80. Price 1 pc. products
in city B1, respectively - 7 UAH, 3 UAH, 2 UAH, 2.1 UAH, in B2 - 3; 0.4; 2.3; 1.3,
in B3 - 3; 7; 3.5; 7. Determine the revenue that firms will receive from selling this
product in each of the cities. (Use matrix product).
5.A(-4;3), B(2;7), C(1;2) .
6. Find the equation of a circle symmetric with a circle x?+y?=2x+4y-4 relative to the
straight line x-y-3-o.

7. Find the limits of functions: a) 1im

n~>oo
3x
) Ilm( J .
x—o\ X+1

8. Find derivative functions: a)y——arcsm— 6)y_

Ji-x-3 .

X —3x 10
6) —-8 2+«/_

x—>2 x -4

) lim 9 5X,

B) lim X530~ 3y

tgx+1

B) y- [1 5sz'

9. The enterprise produces x units of products per month Total production costs are
described by function ¢ysukiero fl(x)_—x +24%+100 . fz(x):38—%x- the relationship

between the specific price and the number of units of product x that can be sold at
that price. Calculate the conditions under which the profit will be maximized.
Determine marginal and total costs, profit under these conditions.

10. Explore the function and build its graph yzg—x2—3x+7 .

13



Variant Nel.5 .

2 2

-1 -1

3 3|

0 2

X1 —3Xo +4X3 =3
2X1 —3%Xy; —X3=0.
3X; —Xp—X3 =4

1. Calculate the determinant:

S W - -
N B D

2. Solve the system of equations (by three methods):

3. Three types of raw materials S1, S2, and S3 are used for the production of four
types of products P1, P2, P3, P4. Inventories and cost per unit of production are
shown in the table:

Stocks | Consumption of raw materials
T¥23v°f of raw per unit of production
material matgrlal P, P, Ps P4
S1 7 1 2 1.5 3
S, 10 2 4 1 2
S3 11 2 2 3 3

Determine the number of units of products P1, P2, P3, and P4 if the resources are
completely exhausted. Provide a basic solution .

4. The three firms produced four types of products Al, A2, A3, and A4. Accordingly
I-8pcs.;0pcs.;5pcs.; 14 pes.; 11 -5; 4; 3; 50; 111 - 2; 0; 2; 80. Price 1 pc. products
in city B1, respectively - 7 UAH, 3 UAH, 2 UAH, 2.1 UAH, in B2 - 3; 0.4; 2.3; 1.3,
in B3 - 3; 7; 3.5; 7. Determine the revenue that firms will receive from selling this
product in each of the cities. (Use matrix product).

5. A(-2;1),B(3;5),C(2;-1).

6. Make a circle equation that passes through a point A(5;0),B(1;4), if the center lies
on the straight line  x+y-3=0.

7. Find the limits of functions:a) Ilm‘/— 1:6) iim Otgx B) lim @f}j ;
X—> X—>0
x3 —3x +2x . . bn+2
r) e A) 2 n

8. Find derivative functions: a) y

) )i -

9. The enterprise produces x units of products per month Total production costs are
described by function fl(x):2—14x2+12x+200. fz(x):38—1—15x - the relationship between the

specific price and the number of units of product x that can be sold at that price.
Calculate the conditions under which the profit will be maximized. Determine
marginal and total costs, profit under these conditions.

10. Explore the function and build its graph y:zig.

14



Variant Nel. 6.

0 1 1 -
1. Calculate the determinant: :; ; ‘i i .
-1 -1 -1 1

X1+ X9 —X3 =0
2. Solve the system of equations (by three methods): lel_fz+fs =3
— X1 +5X; —2X3 =—
3. Three types of raw materials S1, S2, and S3 are used for the production of four
types of products P1, P2, P3, P4. Inventories and cost per unit of production are

shown in the table:

Stocks | Consumption of raw materials
T¥23VOf of raw per unit of production
material matgrlal P, P, Ps P4
S 8 1 3 2 2
S, 11 2 1 4 3
Sa 9 3 2 1

Busznauntu KiabKicTh oguHUIL TpoayKIii Py, Py, P3, P4 sikiio pecypcu nmoBHicTiO
Buyeprani. Bkazatu 6a30Buit po3B’s30K..

4. The three firms produced four types of products Al, A2, A3, and A4. Accordingly
I-8pcs.;0pcs.;5pcs.; 14 pes.; 11 -5; 4; 3; 50; 111 - 2; 0; 2; 80. Price 1 pc. products
in city B1, respectively - 7 UAH, 3 UAH, 2 UAH, 2.1 UAH, in B2 - 3; 0.4; 2.3; 1.3,
in B3 - 3; 7; 3.5; 7. Determine the revenue that firms will receive from selling this
product in each of the cities. (Use matrix product).

5.A(1;1), B(55), C(7;1) .

6. Make a straight line equation that passes through the hyperbolic tricks 7x?-sy? =35
and form with the axis OX an angle 60° . Make a drawing.

7. Find the limits of functions: a) iim n* ~3n+2

x=2 x2 —8x+12 3+n
) n-1
lim .
Xx—oo\ 6N+1

8. Find derivative functions:a) y =arcsiny1-x2 ;0) y=In [1+e JB) y = Xig5x+3%73,

B)Im2 \/F

x2-7x+10 . 6)
x—3 x

r) lim

x—0 Sin5Xx

9. The enterprise produces x units of products per month. Total production costs are
described by function fl(x)——x +15x+400 . fz(x):Sl—%x - the relationship between the

specific price and the number of units of product x that can be sold at that price.
Calculate the conditions under which the profit will be maximized. Determine
marginal and total costs, profit under these conditions.

10. Explore the function and build its graph y=x+e X

15



Variant Nel.7

1. Calculate the determinant:

|
-
R O

A O w N
N
B WO N B

2X] —Xo +X3 =3
2. Solve the system of equations (by three methods): xlixz iax:: 12 .
—2X =Xy +2%X3=2
3. Three types of raw materials S1, S2, and S3 are used for the production of four
types of products P1, P2, P3, P4. Inventories and cost per unit of production are

shown in the table:

Stocks | Consumption of raw materials
T¥23v°f of raw per unit of production
material matgrlal P, P, Ps P4
St 11 2 2 3 1
S, 7 1 4 1 2
Sa

7 3 2 3
Determine the number of units of products P1, P2, P3, and P4 if the resources are
completely exhausted. Provide a basic solution .
4. The three firms produced four types of products Al, A2, A3, and A4. Accordingly
I-8pcs.;0pcs.;5pcs.; 14 pes.; 11 -5; 4; 3; 50; 111 - 2; 0; 2; 80. Price 1 pc. products
in city B1, respectively - 7 UAH, 3 UAH, 2 UAH, 2.1 UAH, in B2 - 3; 0.4; 2.3; 1.3,
in B3 - 3; 7; 3.5; 7. Determine the revenue that firms will receive from selling this
product in each of the cities. (Use matrix product).
5.A(-4;2) , B(0;2), C(7;0) .
6. Find the eccentricity of an ellipse if its axis is as 13:5 .

7. Find the limits of functions:a) iim X—+3X' 6) 1im 42 -3:

2 x>0 552 6

2n-1Y)"
' H) n%(znu]
8. Find derivative functions: a) y=+1+sindx ;0)y= m/ - ;B) y=eSNX—C0SX gy,

9. The enterprise produces x units of products per month. Total production costs are

described by function fl(x):4i4 fo(x)=42— x the relationship between the

specific price and the number of units of product x that can be sold at that price.
Calculate the conditions under which the profit will be maximized.

10. Explore the function and build its graph y=—1

2X—X

2X

sin

\/1+x+x —\/1 X+ X2
B) lim

2

r) im
x—0 X° =X

+14x+200 .

5
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Variant Nel.8
1 0 2 1
-1 2 -11
4 1 1 o
3 -3 4 2
X1+ Xy +X3=3
2. Solve the system of equations (by three methods): {3x, -x, -2x; =-5.
2X1+ Xy —X3=-1
3. Three types of raw materials S1, S2, and S3 are used for the production of four
types of products P1, P2, P3, P4. Inventories and cost per unit of production are
shown in the table:

1. Calculate the determinant:

Stocks | Consumption of raw materials
T¥23v°f of raw per unit of production
material matgrlal P, P, Ps P4
St 7 1 3 2 2
S, 9 2 1 4 3
Sa 8 2 3 2 4

Determine the number of units of products P1, P2, P3, and P4 if the resources are
completely exhausted. Provide a basic solution .

4. The three firms produced four types of products Al, A2, A3, and A4. Accordingly
I-8pcs.;0pcs.;5pcs.; 14 pes.; 11 -5; 4; 3; 50; 111 - 2; 0; 2; 80. Price 1 pc. products
in city B1, respectively - 7 UAH, 3 UAH, 2 UAH, 2.1 UAH, in B2 - 3; 0.4; 2.3; 1.3,
in B3 - 3; 7; 3.5; 7. Determine the revenue that firms will receive from selling this
product in each of the cities. (Use matrix product).

5.A(3;-3), B(5;2), C(7; 0) .

6. Through the focus points of the parabola y?>=8x and through its point, the abscissa
of which is equal to 0.5; and the ordinate is positive, a straight line is made. Find the
distance from the center of the circle x?+y?+6x+4y-3=0 to this line.

7. Find the limits of functions: a) im X=3%: 6) im JLexaol A7 rax-x

x>-1%% +3x+2 X—2 x? —2x
. 3-7x% . . sin2x . . [n+3}2n
B) lim ———, T') lim ) lim|——| .
) xinoo4+x4 )x—>o,/x+1_1 'H)x—m n+1
. . . . 3
8. Find derivative functions: a) y=(ox? + thretgax ;6) y=in 2" X *B) y _cos¥fax 1.

1+sin3x

9. The enterprise produces x units of products per month. Total production costs are
described by function fl(x)=5—14x2+15x+800. fz(x)=47—%x - the relationship between the
specific price and the number of units of product x that can be sold at that price.

Calculate the conditions under which the profit will be maximized. Determine
marginal and total costs, profit under these conditions.

10. Explore the function and build its graph g

_y3_0gy2
7 X7 —9X°+7 .
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Variant Nel.9

-1
1 -3
-4 0 7 1

4X; + Xy +X3 =6
2. Solve the system of equations (by three methods):{ x, -2x, —x; =1 .

2X1 + Xy —3%X3 =—

3. Three types of raw materials S1, S2, and S3 are used for the production of four
types of products P1, P2, P3, P4. Inventories and cost per unit of production are
shown in the table:

EE SN \C I V)

1
1. Calculate the determinant: 2 .

Stocks | Consumption of raw materials
T¥23v°f of raw per unit of production
material matgrlal P, P, Ps P4
St 7 1 3 2 4
S, 9 2 1 4 2
Sa

9 3 3 1
Determine the number of units of products P1, P2, P3, and P4 if the resources are
completely exhausted. Provide a basic solution .
4. The three firms produced four types of products Al, A2, A3, and A4. Accordingly
I -8pcs.;0pcs.;5pcs.; 14 pes.; 11 -5; 4; 3; 50; 111 - 2; 0; 2; 80. Price 1 pc. products
in city B1, respectively - 7 UAH, 3 UAH, 2 UAH, 2.1 UAH, in B2 - 3; 0.4; 2.3; 1.3,
in B3 - 3; 7; 3.5; 7. Determine the revenue that firms will receive from selling this
product in each of the cities. (Use matrix product).
5.A(5;2), B(9;3), C(8;-2) .
6. The ellipse passes through the point M (1; 1) and has an eccentricity. Put the
ellipse equation.
7. Find the limits of functions: a) iim —3” TN +2- 6) lim V3-x-2. py p Locos2a gy

N> 14+nd 1o143x x-0 xsinx

3x-7

x—>0 X N—0!

2%x-5
fim rCox - )I [3x+4) .

8. Find derivative functions:a) y=(t+mcosx; 6) y=in [ZX0X s g) _C0X

9. The enterprise produces x units of products per month Total production costs are
described by function fl(x)=%x2+ 8x+300 . fz(x):40—%x- 3aJIE)KHICTh MK TUTOMOIO

I[IHOIO 1 KUTBKICTIO OJMHUIIH MPOAYKITI X, IKY MOXKHA MPOJATH IO I[iH I[iHI.
Pospaxysary, 3a SIKHX YMOB IIPHOYTOK 6yz[e MaKCHUMaJIbHUM. BuzHaunTu
MapriHajbHI 1 CyMapHi BUTPATH, MPUOYTOK MPH X yMOBaX.

10. Explore the function and build its graph y_§+j.
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Variant Nel.10

-1 2 4 0
1. Calculate the determinant: _21 _11 2 i
1 2 0 2

X1 —Xo —Xq =2
2. Solve the system of equations (by three methods): 2xll+x22 _33x3 =1.

33X +2%X; + X3 =1
3. Three types of raw materials S1, S2, and S3 are used for the production of four
types of products P1, P2, P3, P4. Inventories and cost per unit of production are
shown in the table:

Stocks | Consumption of raw materials
T¥23v°f of raw per unit of production
material matgrlal P, P, Ps P4
St 9 2 1 2 3
S, 12 3 2 2 4
Sa 12

1 3 2
Determine the number of units of products P1, P2, P3, and P4 if the resources are
completely exhausted. Provide a basic solution .
4. The three firms produced four types of products Al, A2, A3, and A4. Accordingly
I-8pcs.;0pcs.;5pcs.; 14 pes.; 11 -5; 4; 3; 50; 111 - 2; 0; 2; 80. Price 1 pc. products
in city B1, respectively - 7 UAH, 3 UAH, 2 UAH, 2.1 UAH, in B2 - 3; 0.4; 2.3; 1.3,
in B3 - 3; 7; 3.5; 7. Determine the revenue that firms will receive from selling this
product in each of the cities. (Use matrix product).
5. A(2;2), B(1;6), C(2;3)
6. Make a circle equation that passes through points A(3;1), B(5;3), if the center lies
on the line x=y.

7. Find the limits of functions:a) im 2 +4x=6 - 6 fim 13X

x—-3 x -9 x—0 2_‘/51
. X
5 5.3 sin—
B) lim w 1") lim —2 5 ) ||m[ j .
X—30 2% — 5x2 x>0 X x—ool 145X

8. Find derivative functions:

5
a) y =35 32 41 ,6) y=|n(x3—2x2+1);B) y=(1—§] .
9. The enterprise produces x units of products per month Total production costs are
described by function fl(x)_—x +10x+200.  fp(x)=39— x the relationship between the

specific price and the number of units of product x that can be sold at that price.
Calculate the conditions under which the profit will be maximized.

10. Explore the function and build its graph y=— '

x2—5x+4.
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A sample of replies to the tasks of CPIT

Task 1. To calculate determinant of the second orde:

3 -4
2 1
Untiing.
3 -4
‘ =3xd-(-4)x2=3+8=11
Task 2. To calculate determinant of the third order
2 1 =3
30 -1
4 -2 5
Untiing.
-3
30 1= 2x058+1x=1)xd+(=3)3x-2) - (-3)x0 x4 —
4 —2 5| —18XE-2x-)x-2)=0-4+18+0-15-4=
=-5.
Task 3. To calculate determinant of the third order, decomposing him after the elements
of line (or column):
1 2
3 -1 0
1 2 -5
Untiing.
I 2 4
3 -1 0[=3x-1)"" ,{2 ‘ +(-1)><-1)2+2+1 +
2 -5 I -5
1 2 -5
2+31 2 3 4
+0x(-1) | 2=3x(—1) (-10-8) - 1x-1)* q(-5-4)+0=

=-3x-18)-1x-9)=63

Task 4.To calculate determinant of fourth order, using him to property:

3 02 1 4
1 0 1 2
-1 -1 3 0
0 2 15
Untiing.
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3 2 1 4 o 2 -2 -2
o 12t o 1 2 32 —2 2
1213 0T 21 o4 2|TEDE 42
0 2 15 o 2 1 =5 2 b
2 0 0
=—-1 3 1 =-2><-1)2£ ) ‘=—2><(-9-3)=24
2 3 -3
Task 4. Find a product A-B if
1 2 -2 1 2
A=l4 5 6|,B=3 2 1
2 1 4 3 2
Solution.
1 2 3||-2 1 2
A-B=|4 5 6|3 2 1|=
2 1 4 1 3 2
1.(-2)+2-3+3-1 1.1+42-2+3-3 1:2+2:1+3-2
=|4-(-2)+5-3+6-1 4.1+5-2+6-3 4.2+5.1+6-2|=
2:(-2)+1-3+4-1 2.1+1-.2+4-3 2.2+1-1+4-2
7 14 10
=13 32 25|
3 16 13
Task 5. Find a matrix rank
1 2 -1 3
A=l3 6 -3 -1].
3 6 -3 10

Solving The rank of the matrix will be searched by the elementary transformation method.

12 -1 37 (9

)
A=3 6 -3 —1| ¢ <00 0 10|
36 -3 10 00 0 1

12 -1 3 1 2 -1 3

=000 0 1110 <00 0 1o

00 0 -10|< 00 0 0
13 -1 2
=001 000
00 0 0

Hence it follows that the rank of this matrix is 2 (below the main diagonal [ zeros and two
elements of the main diagonal), rang(4) =2

Task 6. Find an inverse matrix to a matrix

21



-2 3 4
A= 3 -1 -3]|.

-1 2 2
Solving. First, make sure the matrix has a reverse A™. Identifier
-2 3 4
|A=|3 -1 -3=4+24+9-4-18-12=3=0.
-1 2 2

So, the matrix has an inverse. We find algebraic additions to the elements of the matrix:

1 -3
Au=(D7 2‘_ 2—(-6)=4;

oel3 -8 :
A = (0| 7 2‘_ (6—-3)=-3;

3 —
A5 = (-D* 1‘:6—1:5;

-1 2
3 4 -2 4
A21__‘2 2‘22; A22=_1 2‘=0;
-2 3 3 4 _
A”__‘—l 2‘21’ A=l g —3‘:_5’
-2 4] -2 3
]2 2 e 2 Y
The matrix of algebraic additions will be
4 -3 5
A= 2 0 1
-5 6 -7
The attached matrix has the form:
4 2 -5
A'=|-3 0 6
5 1 -7
So, we get
4 2 -5
at=liz 0 6
5 1 -7

Task 7. To solve the system of equations according to the Cramer's rule

x, +2x, —x3 =—3
2x; +3x, +x3 =—1.

Po3ze’azysanns.
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A=2 3 1|=-3+2+2+3+4+1=9=0.

1 -1 -
xlz%, Xzz%, X3=%.
-3 2 _
A=l-1 3 1|=9-1+6+9-2-3=18,
3 -1 -
1 -3 -
A,=2 -1 1|=1-6-3-1-6-3=-18,
1 3 -
1 2 -3
A;=12 3 -1=9+6-2+9-12-1=9.
1 -1 3
xlz%:Z; x2=_?18=—2; x3:g:1.

So, the solution of the given system will be (2; -2; 1).

Task 8. Solve a matrix system with a system of equations
2x; +3x, +2x;=9
X +2x, —3x;=14.
3x; +4x, + x; =16

Po3zs’azysanns.

2 3 2
A=|1 2 -3|.
34 1
2 3 2
|[4=]1 2 -3=4+8-27-12-3+24=-6+0.
34 1
All—‘j 13‘=14; Au:—‘; _13‘}10;
Alsz‘l 2‘—_21 Ay =5, Ay =4,
3 4
Ayy =1; Ayy =-13; Az, =8; Agz=1
14 -10 -2
A= 5 -4 1
-13 8 1
14 5 -13
A"=|-10 -4 8
-2 1 1
14 5 -13
at=-_10 -4 8
°l 2 1 1
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14 5 139 14-9+5-14+(-13)16 12772
X=—%- 10 -4 8 [14]—L (—=10)-9+(-4)-14+8:16 |= =—%- -18 |=| 3
-2 1 1 [|16 (=2):9+1-14+1-16 12 | |-2

The solution of the system will be: x, =2, x, =3, x; =-2.
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