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[epsolii cemectp

B mepBoM cemecTpe CTYACHT IOJDKEH BBIIOJHHUTH TPU KOHTPOJIBHBIX J10-
marmHux 3aganus (KI3):

I. KontponbHoe nomamiHee 3amaHue mo teme «JIuHeiHas anreOpa. AHanu-
tudeckas reomerpus» (KJ3-1);

II. KonrposnbHoe nomamHee 3ajaHue 1o teme «BBexeHue B mMaremaTHue-
ckuit ananus. [Ipoussoguas» (KIA3-2);

ITI. KonTponpHOE nomarnHee 3aganue mo teme «VccnenoBanue QyHKIUU ¢
MTOMOIIBIO TPon3BOIHBIX» (K/I3-3).

KOHTpOJ’lLHOe JoMalHee 3aaHue Ne 1

3ananue 1. MaTpuubl

Hanst matpunsl A 1 B. Haiitu matpuust €, D u F.

-4 5 1 —7 4
1.1, A=( ),B= 10 —5|, C =B —3AT, D = AB, F = BA.
2 -3 8
3 16
3 1 0 0 1 -3
1.2.A=<—2 1 5), B=<—2 -1 4>,C=(ZB)T—A,D:AB,
6 2 1 4 6 2

F = BA.

5 -3
13. A=<4 2>,B=(_34 ) ), C=34+2B".D=4B, F=BA
0 -3

(2 37\ p_ (% 2 3\ ot opr b apr
1a.a=(% o 5) B=(5% ¢ J) c=AT—2B", D=4p",
F=BTA,
-3 2 2 -5
15. A=(-1 5), B=(3 2|, ¢=34-2B D=4B", F=B"A.
40 6 —1

-3 7 2 -1 4
1.6. A=( ),B= 7 —3|, C=2B—AT, D=AB, F = BA.
1 —4 2 ) 1



1.10.

1.11.

1.12.

1.13.

1.14.

1.15.

1.16.

1.17.

.
-1

A=|-5
3

a=(3

-1 2 1 2 -4
-6 3), B=<—5 -7 3), C=(3A)" —B,D = 4B,
1 0 6 1 3

7
1)
1

F = BA.

(=5 2 5\ s anT o B
B_(2 - 1),C—2A 3BT,D = AB, F = BA.

1),3:(5 -1 5),C=2AT+3BT,D=ABT,

-3 7 1
F = BTA.

7 =3
B=<2 5>,C=2A—SB,D=ABT,F=BTA.
3 =2

9 -1 3
), B:<14 —1>' C=2B—-A", D=AB, F =BA.

7 2 13

-1 -1 2 -5

1>, B=(-1 2 3|, C=3B)" —24,D=4B,
4 1 7 3

F = BA.

(-1 6 7\ .__ — _
B=(", ° ) C=-24+B".D=4B, F=BA

(2 1 2 — AT _ BT p = ART
) B=(% , 5) C=24T—B", D=48",
F =B"A
3 1 -7
6), B=<2 1>,C=2A—4B,D=ABT,F=BTA.
-2 5 -3

3 -5 2

1 9
7 5 7 =3
2], B=-1 =3 3 |, C=QAT—-B,D = AB,
0 4 2 -1

F = BA.



2 -5
_(: - (=4 32\ g oorp _
118, A—<2 4), B=(T] > 1), C=34-28",D=4B, F=BA

1. 4= (T3 3 ) e=(4 7 %) c=-3aT+28", D= 2B,

F = BTA.

-5 7 5 -7
1.20. A=|{-6 3|, B=|1 7 |, C=4A-B, D=AB", F=BTA.
5 1 2 -1

5 2
1.21. A=(_3 7 4),B=<4 —3>,C:ZB—AT,D:AB,F=BA.
1 -4 6
-2 11
5 2 0 1 -1 -2
1.22.A=<—1 3 5), B=<—3 2 4>,C=(3B)T—2A,D=AB,
3 1 3 4 -3 2

F = BA.

3 2 -2 -3 7

123. A=(5 3 ,B:( ),c=2A+3BT,D=AB,F=BA.
: 2 -3 1
1

10 a=(0 2 1) B=(2, 1 %) c=247-38", D=2p",

F = BTA.

-1 3 3 —4
1.25. A=<— 7), B=<2 —3>,C=2A—3B, D = ABT, F = BTA.
0 3 =2

3ananue 2. Onpeaeanresn

Ji1s maHHOTO OompexenuTeNss A HaWTH MHHODBI M aireOpanyecKue JIOIoJ-
HEHUS DJIEMEHTOB  Q;3, Q,j. Bbramcnuts onpenenutens A: a) pasnokuB €ro 1o
3NIEMEHTaM -TO CTONOIa; 0) Pa3iokKUB €ro Mo IEMEHTaM i-i CTPOKH, MONYYHB
MIPE/IBapUTENBEHO HYJIH B -i CTPOKE; B) IPUBE/ICHUEM K TPEYTOJIbHOMY BHITY.

—4 1 2 0 -1 -2 3 4

2 -1 2 3 2 0 1 -1

2.1. -3 0 1 1 2.2. 3 -3 1 0
2 1 -2 3 4 2 1 =2

i=2,j=2 i=4,j=4
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2.4.

2.3.

4,j=3.

i

i=2,j=3.

2.5.

i=2,j=3.
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i=3,j=2

i=4,j=4

2.12.

2.11.

i=1,j=4

i=2,j=1

—-11

o

2.14.

i=3,=1

i=2,j=4



2.15.

i=3,=1

i=1,j=2

—

2.18.

o

2.17.

i=2,j=2

i=3,j=3.

2.19.

i=2,j=2.

i=1,j=4

2.22.

2.21.

i=1,j=4

i=2,j=2.

—12

o N

2.24.

i=1,j=3.

i=1,j=3.

-1

3
-1
-1

-2
—4
1
2
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2.23.

2.25.

4,j=1.
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3aganne 3. CucreMbl JUHEHHBIX YPABHEHUNH

1) IIpoBepuTh COBMECTHOCTh CUCTEMBl YPABHECHUI M B CIy4ae COBMECTHO-
cti penmth e€ metojoM l['aycca. 2) Ecnu cuctema cOBMECTHA, TO MPOBEPHUTH
yCJIOBHSL pUMEHeHHs npaBuia Kpamepa 1 MaTpu4yHOrO METO/a, a B Cilydae BO3-
MOYKHOCTH [IPUMEHEHUsI PeLIUTh cuctemy: a) o gopmynam Kpamepa; 6) marpuy-
HBIM METOJIOM.

le—x2+ZX3=3 4X1—9x2+5x3=1
3.1. a) {xl + Xy + ZX3 =—4 b) { 7x1 - 4x2 + X3 = 11
4x1 + x5 +4x3 = -3 3xy + 5x, —4x3 = =3

—6x1 — 2Xy — 2X3 + 3x4 + 3x5 = 2

—18x) +4xy + 2x3 —4x, — x5 =1
c) {
12xy — 2x5 +3x3 — x4 + X5 = 3

X1 + 5%, — 6x3 = —15 3x1 +4x, +x3 =2
3.2.a) { 3x; +x; +4x3 =13 b) [xl +5x, —3x3 =4
2%; —3x, +x3=9 2x1 — X, +4x3 =5

) {5x1+x2+3X3_2x4+3xS=1
15x1+4x2+2x3_6x4_x5 =2

3x1 —x, +x3 =12 2x1 —3x, +2x3 =5
3.3.a) {xl +2x,+4x; =6 b) {le +4x, —Tx3 =2
S5x1+x, +2x3=3 5x; +x, —5x3 =8

_3x1 - ?)XZ + ZX3 - 3X4 + ZXS =3

9x1 + 4xy — 2x3 + 5x4 — x5 =2
c) {
6x1 +xZ_4X3+2x4_XS=1

8xy + 3x, — 6x3 = —4 2x1 —3x, +2x3 =5
3.4.a) { Xy +x,—x3=2 b) [3x1+4x2—7x3=2
4x, + x5 —3x3 = =5 5x; +x; —5x3 =9

{7x1+2x2_ZX3+2x4_x5=3
) 14x, + 3%, + x5 — 3%, — 2%5 = 2

4xy + x5 —3x3 =9 X1+ X, +x3=7
3.5. a) { X1 +X2 — X3 = -2 b) {xl - xZ + ZX3 = _5
8x1 + 3x2 - 6X3 =12 le + 3x3 =2



9

7x1 +2x2 _SX3 +3.X4 _ZXS =1

21x; + 3x, + 2x3 —4x, +3x5 =3
c) {
14x; —3x, +2x3 — X4 + X5 = 2

2x1+3xZ+4X3=33 2x1_x2+4X3=8
3.6.a) {7x1 —5x, =24 b) { 3x; — X, +x3 =11
4x4 +11x3 =39 5x; —2x, +5x3 =5

{4x1+2x2+2x3+2x4—x5=4
C) 12x1 + 5x2 _X3 +3x4+3x5 b 1

2xq +3x; +4x3 =12 3x; —3x, +2x3 =1
3.7.a) {79{1 —5x, +x3 = =33 b) [4x1 —5x,+2x3=9
4xq +x3 =—7 Xy — 2%, =-3

5x1 —x, +3x3 —5x4 + x5 =5

—10x; + 5x, — x3 + 2x, + 2x5 = 7
c) {
—15x; + 2x, —x3+2x, — X5 =6

3xqy — 2x, +4x3 = 21 3x1 +2x, —4x3 =7
3.8.a) { 3xy +4x, —2x3=9 b) {le +4x, —5x3 =4
2x; —x, —x3 =10 5x1 +6x, —9x3 =5

{8x1—2x2+x3—4x4—3x5=3
) 16x; + 2x, — 2x3 +3x4, — x5 =5

3xy —2x, —5x3 =5 3x1 + Xy + 2x3 = 17
3.9.a) {le + 3x, —4x3 =12 b) [ 2x1 + 2x, +5x3 =1
x1_2x2+3x3 =-1 5x1 +3x2+7x3 = _3

le_xZ+x3+ZX4_X5=7

X1 + Xy — 2X3 + 3x4 + 2x5 = 6
c) {
3x; +x; —4x3 4+ 3x4, +3x5 =5

4x1 + x5 +4x3 =19 3x; +4x;, +x3=3
3.10. a) {2x1 — X, + 2x3 =11 b) {xl +5x, —3x3 =4
X1+ X, +2x3 =8 2X1 — X, +4x3=5

{x1—2x2—x3+2x4—2x5=2
<) 2x1 + Xy —2Xx3 + x4 —3x5 =5
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2xy — X, +2x3 =8 4x1 —Txy —2x3 =1
3.11. a) {xl + Xy + 2x3 =11 b) {le - 3x2 - 4x3 =12
4x1 + x5 + 4x3 = 22 2xq — 4x, + 2x3 = =5

—2X1 — Xy +3x3 — x4 +3x5 =6

4x1 + x5 — X3 +3x, —2x5 =5
c) {
6x1+2x2—x3+2x4—3x5=7

2X1 — Xy —3x3 = =9 5x; —5x, —4x3 =7
312 a) { x1 + 5x2 + x3 == 20 b) { x1 - xz + SX3 = 4
3xq +4x, +2x3 =15 4x, —4x, —9x3 =6

{ 9x1 +x, —3x3+ x4 +4x5=1
) 18x; + 3x, + x3 + 2x, — 5x5 =5

2X1—X2—3X3=0 7X1—2X2—X3=4
3.13. a) {3361 +4x, +2x3 =1 b) {le —4x, —5x3 =3
x1+5x2+X3=—3 x1+2x2+4X3=8

6x1 — 2x, + 3x3 — 2x4 — 2x5 = 4

—=3x; +4x, —x3+5x4, +x5=6
c) {
X1 +x, —4x3+3x, —x5=5

—3x1+5x2+6X3=—8 4X1_3x2+x3:3
3.14. a) { 3x1 +x, +x3 = —4 b) { X1+ x,—x3=4
X1 —4xy — 2x3 = —9 3x1 —4x, +2x3 =2

{le—x2+3x3—2x4—x5=1
) 4x1 + x5 —2x3 — 3%, +x5 =3

3xy +x, +x3 = —4 4x; —9x, +5x3 =1
3.15. a) {—3x1 + 5x, + 6x3 = 36 b) { 7xy —4x, +x3 =11
x; —4x, — 2x3 = —19 3x; + 5%, — 4x3 = =3

14x, — 6x, —3x3+ x4 —2x5 =6

7x1 + 2% +3x3 — 2x4 + x5 =5
c) {
_x1+xZ+2x3_x4+5.7C5=4
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3x1 — X, +x3 =—11 31+ X, +2x3 =7
3.16. a) {le +x,+2x; =8 b) {le +2x, —3x; =4
x1+2x2+4X3=16 xl_x2+5.X3:6

{10x1 +x, —2x3+3x4 —2x5 =2
) ZOX1+3xZ +X3+3x4_2x5=4’

31 —x, +x3=9 6x; +3x, —5x3 =1
3.17. a) {le +x, +2x3 =11 b) {9)61 +4x, —7x; =11
xl+2x2+4’X3=19 3x1 +x2_2x3=_3

6x1 — 2xy +3x3 — 2x4 — X5 =5

_3x1+4xZ_2.X'3+3X4,+xS =4'
c) {
X1+ Xy —4x3+ 3%, — x5 =6

2x1+3x, +x3 =4 3x1 +4x, +x3 =2
318 a) {le + Xy + SX3 =0 b) {xl + 5x2 - 3X3 =4
3x1 +2x, +x3=1 2x1 — X, +4x3 =5

{3x1—x2+2x3—3x4—x5=4
) 6x1—3x2—x3+2x4+4x5=2

2x1+3x2+x3:12 8x1—x2+3X3=1
3.19.a) {le +x, +3x3 =16 b) { 4x; + x5 + 6x3 =11
3xl+2x2+X3=8 4x1—2x2—3x3=—3

—4xy +x, — X3 +2x4 — x5 =3

8x1 —3x, +2x3 —3x, +2x5 =5
c) {
12x1 - 2x2 + 3x3 _2x4, +x5 =4

x1_2x2+3X3:14 2x1+3x2+4X3=8
3.20. a) {le + 3x, —4x; =—16 b) { X1+ %, +5x3=5
3x; — 2x, — 5x3 = —8 3x; +4x, +9x3 =5

) {x1+x2+2x3—5x4+x5=3
3x1 —2xy + 2x3 — x4 — 3x5 = 4
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3x; —4x, —2x3 =11 X1 —2x, —3x3 =7
3.21. a) { 2x1 — Xy — X3 = 4 b) {xl + 3x2 - SX3 =11
3x1 — 2x, +4x3 = 11 2x1 +x, —8x3 = —3

9x1+7x2—2x3+3x4—x5=5

3x1 —4x, +2x3 — x4 +2x5 = 4
c) {
6x; — 3x, + X3 — 2x4 + 3x5 =5

4x, — Xy =—-6 Xy —4xy, — 2x53 =2
3.22. a) {3x1 + 2x, + 5x3 = —14 b) {3x1 —5x, —6x3 =4
x; — 3x, +4x3 = —19 4x, —9x, —8x3 =7

o {4x1—x2—3x3—x4—5x5=4
8x1 +xp +2x3 +2x, +x5=3

5x1 + 2x, — 4x3 = —16 4x, + x5 —3x3 =6
3.23.a) { Xq +3x3=—6 b) { 3x1+x, —x3=2
2x1 —3x, +x3=9 X1 —2x3=9
6x1 — 3%, — 2x3 + x4 —3x5 =3
c) {—43{1 +x, +x3—3x4 +2x5 =4
2x1 — 2x3 + X3 — 2x4 + 5x5 = 5
X, +4x, —x3 = -9 3x1 — 5x, +3x3 =13
3.24. a) {4x1 — Xy +5x3 = -2 b) { Xy +2x, +x3 =3
3x, —7x3 = —6 2x1 — 7xy + 2x3 = =10

{le—Zx2 +x3—3x,—4x5=1
) 6x1 +3x, — 2x3 + 2x4 — x5 = 4

7x1 +4x, —x3 =13 S5x1 —x, —2x3=1
325 a) { 3x1 + 2x2 + 3X3 = 3 b) { 3x1 - 4x2 + X3 = 7
2x1 — 3x, + x3 = =10 2x1 + 3x, —3x3 = =3

4%y + 2xy — X3+ 2x4 — 3x5 =2

8x1 + 2x5 +3x3 — x4 + 2x5 = 4
c) {
12x; —3x, +2x3 — x4 + x5 = 3
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3ananue 4. [IpsiMasi Ha IVIOCKOCTH

Hansbl Bepmunsl: A, B,C TpeyronsHuka ABC nHa mnockoctu. Haiitu: a)
ypaBHeHHe CTOpoHbl AB; ©0) ypaBHeHHe BBICOTHI CH, OIyIIEHHOW W3 BEPIINHBI
C wacropony AB; B) ypaBHenue meauanbl AM (M - cepenuna BC); r) Tou-
ky N mepeceuenus menuanbl AM  w BbicoTel CH; 1) ypaBHEHHE TPSMOH,
mpoxosiiel uepes BepiinHy C napamiensHo cTopore AB.

4.1. A(2,5), B(=3,1), C(0,4). 4.2. A(7,0), B(1,4), C(—8,—4).
4.3. A(-2,—6), B(=3,5), C(4,0).  4.4. A(-1,—4), B(9,6), C(=5,4).
45. A(—4,2), B(6,—4), C(4,10).  46. A(=3,8), B(—6,2), C(0,—5).
4.7. A(—4,2), B(8,—6), C(2,6). 4.8. A(4,—4), B(8,2), C(3,8).

4.9. A(-2,-3), B(1,6), C(6,1). 4.10. A(1,7), B(=3,-1), €(11,-3).
411. A(-5,1), B(8,-2), C(1,4).  4.12. A(0,2), B(—=7,—4), C(3,2).
4.13. A(-3,-1), B(—4,—5), C(8,1). 4.14. A(=7,-2), B(=7,4), C(5,—5).
4.15. A(4,1), B(-3,-1), C(7,-3). 4.16. A(4,—4), B(6,2), C(—18).
4.17. A(1,-6), B(3,4), €(—3,3).  4.18. A(4,—3), B(7,3), C(1,10).
4.19. A(1,-2), B(7,1), €(3,7). 4.20. A(-3,-2), B(14,4), C(6,8).
421. A(1,-3), B(0,7), C(—2,4).  4.22. A(7,0), B(1,4), C(—8,—4).
4.23. A(-7,-2), B(3,-8), C(—4,6). 4.24. A(10,—2), B(4,—5), C(-3,1).
4.25. A(3,-1), B(11,3), C(—6,2).

3aganue 5. Bexropsl. IIpsiMmasi 4 IVIOCKOCTH B IPOCTPAHCTBE
Hansl uetsipe Touku A4, B,C,D.
1) lokazatp, uro Touku A, B,C,D He JiexaT B OJTHOH ITJIOCKOCTH.

2) BBIYMCIUTH METOIAMH BEKTOPHOH anreOphl:  a) yroj Meskiy Bektopamu AB u
AC ; 6) mnomans rpasn ABC; B) MIIOIAAb CEUEHHs, IPOXOAIIETO Yepes cepe-
nuHy pedpa CD n BepuiHbl upamuabl 4, B; 1) 00bém nupamuast ABCD.

3) CocraBuTh ypaBHeHus: a) miockoctd ABC; 0) npsimoit AB; B) npsimoit DM,
neprneHuKyasspHoi miockoctu ABC; r) npsimoit CN, napaniensHoi npsimoit AB;
1) TUTOCKOCTH, TIPOXO/AIIEH uepe3 TOuKy D, mepneHaAnKyIsapHO K npsmoit AB.

4) Berauciute: a) cuHyc yriaa mexxay npsmoil AD wm mnockocteio ABC; 6) xocu-
HYC yria MeXIy KOOPIWHATHOHN IOCKOCThI0 OXY W TtockocThio ABC.
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51.4(3, 1, 4), B(-1,6, 1), C(-1,1, 6), D(0, 4,—1).
52.4(0, 4, 5), B(3,-2, 1), C(4 5, 6), D@3, 3, 2).
53.4(2,1, 6), B(1, 4, 9), C(2, —5, 8), D(5, 4, 2).
54.A(5, 3, 7), B(-2,3, 5), C(4, 2, 10), D(1, 2,7).
55.4(1,—-2, 7), B(4,2, 10), C(2, 3, 5), D(5, 3, 7).
56.4(7, 2, 2), B(-5, 7,-7), C(5, —3, 1), D(2, 3, 7).
5.7.4(10, 9, 6), B(2, 8, 2), C(9, 8, 9), D(7, 10,3).
5.8.A(4, 4, 10), B(7,10, 2), C(2, 8, 4), D(9, 6, 9).
59.4(7, 5, 3), B(9, 4, 4), C(4, 5 7), D(7, 9, 6).

5.10.
5.11.
5.12.
5.13.
5.14.
5.15.
5.16.
5.17.
5.18.
5.19.
5.20.
5.21.
5.22.
5.23.
5.24.
5.25.

A0, 7, 1), B(2,-1,5), €(1, 6, 3), D(3,-9, 8).
A3, 5, 4), B(5,8,3), C(1, 2,-2), D(—1, 0, 2).
A(2,-1, 7), B(6,3, 1), C(3, 2, 8), D(2,-3, 7).
A(,2,5), B(4, 0, 6), C(2, 6, 5), D(6, 4,—1).
A2, 3,5), B(5,3,-7), C(1, 2, 7), D(4, 2,0).
A(1,-1, 3), B(6, 5, 8), €3, 5 8), D8, 4, 1).
A(6, 6, 5), B(4,9,5), C(4, 6, 11), D(6, 9, 3).
A3, 5, 4), B(8,7, 4), C(5, 10, 4), D(4, 7,8).
A(4, 2, 5), B(0,7, 1), €(0, 2, 7), D(1, 5, 0).
A(6, 1, 1), B(4, 6, 6), C(4, 2, 0), D(1, 2, 6).
A9, 5,5), B(-3,7, 1), C(5, 7,8), D(6,9, 2).
AG3,—-1, 2), B(-1,0, 1), C(1,7, 3), D(8, 5,8).
A(2, 1, 7), B(3,3,6), €(2,-3,9), D(1, 2, 5).
A(4, 3,5), B(1,9, 7), €0, 2, 0), D(5, 3, 10).
A(4, 2, 10), B(1,2, 0), C(3, 5, 7), D(2,-3,5).
A(8,—6, 4), B(10, 5,-5), C(5, 6,—8), D(8, 10, 7).
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y = cos3 2x;
y = 517%,
2.18.

= x2 —1;

_ —x3-

= sin? x.

= >
y= \/_ tg x;

_ Cos Zx

T octgx’
y = arcsin ;;
y = Garctgx,
2.21.

x®+x3-2.

Y= e
y = tgcosx,

= (1+3x%) Inx;
y = tg3 8x;
y —_ eSlnx
y = arccosvVx;
y=2"%+



2.22.
_ Vx?-x,
y= x3-1"'
y = arctge”;
y = V1—x-cosx;
.1,
y = arcsin—;
y = SSinx-
y =1In(1—x + x*);
y = ctg/x.
2. 25.
_ 2x-1,
Y= x2+5’
y=e¥;
y = In(2tgx);

o1
Yy = arcsin ;
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2.23.

y = 3tg§+ 16x;

y = sin?(1 — x);
y = arcsinx%;
y = x%Inx;
_ VS
xZ2+x-1'
Yy = cos 7x,
y = earctgx
y =V5x —4 — x?;
y= 3% . cos x;
y = ctg3 x;

2.24.

1+Vx

Y = xres

y = 7x arcsin x;
y = cos? 4x;

y = ectgx-

y = Inarccos x;
y=2x- % + Vx;
y = gl2x?

KonrtposasHoe 1omaninee 3aganue Ne 3

3ananue 1. UcciaenoBanue pyHKIUM ¢ MOMOIIBLIO MPOU3BOIHBIX

IIpoBectu nonHoe uccienoBanue GpyHKMU y = f(X) U NOCTPOUTH €e Ipa-

¢buk.
3.1 _x* o . 32, y=3x*—4x3
="—(x*“—8 ; y
Y 43( ) _ x%-x+1
= X :4. y - x—1
X
3.3. I GO 3.4. _x A
Y= 16 ' Y= (x—4);
_ 2 _ 4x?
Y= v T x243°



3.5.

3.7.

3.9.

3.11.

3.13.

3.15.

3.17.

3.19.

3.21.
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_x? . 3.6. 3 )
y=203B2-x%; Y =7(8~3x);
— 12x _ x2-3x43
x2+9° =T
=2(x2-3)2 338. X 2 :
y 9 ) y = E(x - 18),
_ 4= x2—4x+1
Y= T
1 4
y:§(3x5—5x3)? 3.10. y:z_4(x_5);
2x34+1 2
= — (x_l)
y 2 =
y =x*—8x3 + 16x?; 3.12. y=§(x4—2x2);
xZ
Y= e _ (1)
=D - ( x ) '
y:xZ(x—Z)Z; 3.14. y=£(x+4),
3-x? 9
=tz _ x%+6x+3
T x+4
_ o _ay) 3.16. y=(x*-1)%
Y=7 (x—8); 1
— -8 = 2_
Y=o xe=1
2 27
y=%(x—4)2; 318 y:§x2(2_x);
3xt+1 _3x-2
y = e =0
y = 3x* + 4x3; 3.20. . _ x3(x%-15),
x3-32 T
= : 1-2x2
x2 y = =
_x3 . 322,  _x* _ .2
y=5@-x); y =5 (15 =x%);
4 2
T x242x-3" y=- (xx?)
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_ A _ x%-1
Y= G Y=

3.25. . _ x*-8x%-9, _x
y - 5 ’ y - x2-1"

Bropoii cemectp

Bo BTOpOM ceMecTpe CTYACHT JOJDKEH BBIMOJIHWUTH TPU KOHTPOJBHBIX J10-
mamnux 3aganus (KI3):

I. Konrponbsaoe nomaninee 3aganue 1o reme «Heonpenenénusiii u onpene-
néuneni uaterpam (K13-1);

II. KonTponbpHOe moMmaiiHee 3aaanue mno teme «Jluddepernnansapie ypas-
venus (KI3-2);

II1. KonTponsHoe nomamrHee 3aganue o reme «Cratuctiuyeckas oopadoTka
pe3ynbratoB HadmroaeHui» (K3-3).

KonTpoasHoe nomanrHee 3axanue Ne 1

3ananue 1. HeonpeneJéHHble HHTErpaJibl

Haiitu HeonpeneneHHbIE HHTETPATTBI.
(x-1)2 ( . xj J‘ dx
11. 1 j dx; 2 I 2sin 6x + cos— |dx; 3 ;
) Jx ) 4 ) ) Joxss

4) _[ (42:; de 5)J T Xy ) I (4—-3x)e ¥ dx.

X2 3 . _3x
1.2. 1) I(3—dex, 2) J‘(Ge +3co0s2x)dx; 3) I(1+2X)3 ;
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VT=x2 +x-NT+x> e _ i
\/74 dx; 5) | = ldx, 6) | (4x—-1)e™ dx.
49 — x

1.3. 1){(4—2+4§&)dx; 2) I[6e2X+siandx; 3) IZZX*ldx;
5x  x° 2

3x+2 COS X 2%
4 dx; 5) I dx; 6I2+3x e“*dx.
)J’{x —9 zwlg X2 J 3+sin? x )) ¢ )

1 1) . x
1.4. 1)J'£3&+X2—3X)dx, 2)J'(12cos4x+e Ydx; 3)J‘(3+4X)

4)I[ 3x+1 ‘de; 5)J‘i7: dx G)I(4x—2)c032XdX.

15. 1) J.( +x\fjdx Z)I{Zsm 6x+4e2Jd ; 3)".21’5X dx ;

4)J‘x/x2+25+8x+2dx_ S)J‘ e¥dx
x2 +25 ' V16— 2’

6) I(4 —16x)sin 4x dx .

16. 1) sz -(5— ]

27 ) -5x . H _ .
\&de, 2) I(2c053x+e )dx;  3) Ism(4x Ddx:;

2_ 2
4) I X2 1dx; 5) IX,G—SX dx : 6) I(Sx—Z)-colexdx.
X“+9

1.7. 1) ‘[(4&—2\5&+1jdx; 2) J.(4sin 4x—3e;de; 3) jS“X dx:

5X + 2 1 arcsin® x + x )
4)I - dx; 5 Iidx; 6 I(l—6x)e *dx .
(\/x2+3 \/3—X2J ) V1-x2 )
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1.8. 1) Ide; 2) J‘(Se2X +cos)2()dx; 3) J.sin (8x+3)dx;

4)J‘l+7x+ x? 4 gy 5y [ X g 6)j(3x+2)cos3xdx.

J2+cosx

2 X
1.9. 1)dex; 2)_[[4cos6x—2e4jdx; 3)](4+5x)9dx;
X

2 2 8
g [P e x L 5)j%ctgxdx; e)j(x—S)-sinSX-dx.
+X

Vvi-x*
1.10. 1)J. e 2) I[lOsin;+3e3x)dx; 3) I%

J'F dx; S)J.?iﬁdx

6) J.(2—4x)-sin 2xdx.

A 1 5 ) g Bt gy
b 1)-'.(& x&] i 2 j(SSin25x+ze )dx, 3 .[4 ox;

2+ 3x x2 X
. 7d . _ n .
4)'[( x?2 x +5de' S)Im X 6).’.(3 2x)coszdx

4) J.1+2X X dx: 5) J.m X 6) .[(4X—3)'COS4X'dX.

4 X
1.13. 1) J.(Xz—j,+1jdx; 2)j[25in 3x cos3x+e1°de; 3) J.(4X +1)%dx;
X
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-COS X — 2x +7X

1.14. 1)I dx; 2) J‘(4cos§—2dex; 3) J‘%

4)I(4x+2 2 de S)J‘ 1 dx: 6) J’x smx
X“+2 2-x? cos? x - /tg?x + 3 cos® X

2x° — 4x? 7
1.15. 1)J. XA xAT j(SsinZX+e‘2xjdx; 3) J.23’“dx;

4)J.2“ 5+5de; )_[ , 6)_'.(4x+5)e;dx.

1.16. 1) I(3X5+\5&_21><jd)(; 2) J.( +2005jdx 3) I8x+6;

4)J‘2\/ﬁ+4x 3dx, S)JA\/%; 6)](2—x)e"de.

. ax
L17. 1) J.( X _+jdx 2) J.( "~ sin? 10x) X 3)j(5x+1)6’

3x+4 1-2sin x
4 dx; 5 J dx; 6 J.5x+6 -C0S 2X - dX,
)J(x T3 ﬁ) ) ) cost x ) JGx+0)

2 1
1.18. 1) J‘wdx; 2) J.(COSX-F 2 jdx; 3) J‘%
3 cos? 3x (2x-7)

4)Ide; 5)J‘ G)J(Bx—z)sin 6x - dx.

dx )
xvV3-In2x
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119. 1) J‘[5X —1+jdx Z)I(Zsm 4xCos4x + 6e”)dx; S)J- X dx_
Jxoox
4)_[( 8X+10de;S) J‘L’(de; 6)[(2X—3)cos4x~dx_
X —4 2+ c0s” X

2 X
1.20. 1) J.de; 2)I(25in23x+4e“‘x)dx; 3) j%/l+5x dx:
X

)J 5+3de; 5)J X+ X dx; e)j(4x+7)sin5dx.
X2 +2 3

3
1.21. 1)jwdx; Z)J‘(ZCOSZSX—eSX)dx; 3)J-«/5x—4dx;
X

4)J‘1 6x —x* +16 dx: 5)'[1 e’ dx; G)J.(zx—S)cosidx.
x? +16 4

X

1.22. 1) I(7x6—3+2jdx; 2)j W _eilax 3 I(l—Sx)de;
x®  3x cos” 7x

2 4+ 3x x+sm
4 I dx; 5 I
) 71 )

2 1 p—
1.23. 1).[3)(+2X SNX" e, g J'% 8ot |
X sin“10x

dx;  6) .[(8—3x)-sin 3x-dx.

4 2%x -5 J‘sin X +cos? X J‘ X
4 5 |—F——dx; 6 X +5)-sin = dx.
).[LM_XZ Ix2 14 J ) cos® x ) 9 2
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124 1)J‘de; Z)I[sin;+9e3xjdx; 3)_[\/15(1—);?
—oX
2 5
xﬂ—mdx; 5)!2+t§ X dx: G)I(x—lo)sinYXdX.
o x* cos? x

1.25. 1) J.de; 2) j(cosé—lZe‘e‘xjdx; 3) '[(4x+2)5 dx:;

2 3
S)J‘wdx; 6).[ X2 dx
X sin“ x

3ananue 2. OnpenejéHHbIe HHTEIPAJIbI

Brruncnuts OHpe,HeJ'IéHHI)Ie HUHTETPpAJIbI:

9 rl4
x—-1 .
2.1. 1 Iidx; 2 Ixstxdx.
) Jx +1 ) 4
d 716
2.2. 1) j X X4; 2) '[xcos3xdx.
16+ x
0 0
7l2 d
. X
2.3. 1 J.cossx~sm2x«dx; 2 J‘i
) ’ ) O«/x+9+x&
1 4 71'/.2
24. 1) IX+ dx; 2) X-sin4x-dx.
0 4-x* °
3 713
2.5. 1) J.&dx; 2) |cos®x-dx.
+ X J
0 0
In5 « 71'/.2 Sinx
2.6, 1) I € ) |17 .
0

e* +3 .01+coszx



2.7.

2.8.

2.9.

2.10.

2.11.

2.12.

2.13.

2.14.

2.15.

2.16.

2.17.

7l2

1) J.cosx~sin3 X-dx;

0

1) j‘ dx i
1x~1/1+lnx'

( dx )
2 .!.x(1+ln x)?

716
1) jcost~sin 4x - dx;

0

dx

b Oﬁ+1;

7l2

1) J.Jsin X-cosx-dx;

0

( dx )
2 !(x+1)-&’
i x dx
2 !2x2+1'

( dx )
D .!.x~(1+ln x)%’

1

2
1) j X 5 dx;

1+X
0

2)

2)

2)

2)

2)

2)

1
Ix~e’2x~dx.
0

716

Isin 2x-sin 4x - dx .
0

e
J‘x.lnxdx.
1

72

sin® x-dx.

7l8

X-C0S4x-dx.

zz'/.4
2
tg°x-dx.
°
7l2

sin x-cos? x - dx.

0
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4 714
2.18. 1) I dex ; 2) COS X -C0os3x - dx.
o VX7 +9 )
l.
2.19 1) J‘(x +14j ; 2) | x-e™*-dx.
0
zl2 e
2.20 1) Icosx~sin2x-dx; 2) |Inx-dx.
0 .1
[ X [ dx
2.21. 1) _[ ~—dx; 2) | ——
. X +1 ‘ 25-3x
L. %
2.22. 1) J. X dx ; 2) | x-cos®x-dx.
. V4—x° .
wl4 7l2
223 1) IXdX : 2) J-lfcztgxdx.
cos” X 9, sin“x
( e* K x—1
224 2 Il+ e o 2) J. x% +6x+13 ax.
72
2.25. 1) j o ; 2) jx~sin X-COSX-dX.
01+«& g

3ananue 3. HecoOcTBeHHbIE HHTEIPAJIbI

BrruucauTs HeCOOCTBEHHEIE HHTErpajbl WJIN JOKAa3aTh UX PACXOANMOCTb.

2
32 )J.(x+l)2' I
|3

400

1
dx dx
31. 1 J‘f; 2 J.
) 1x3 ) 04+x2

33. 1) j4+x )-[\/)1(—% 34, 1) I ey

e

+00

dx
-
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2 +00 2 +00

35. 1)jd—f; 2)J-2d7". 3.6, 1).[ . 2)J'2L
> X JXT+2x+2 1(x—l) > X +x+1
3‘ d +00 3 d

37. 1) [—%—; 2 Ie‘”-dx. 38, 1)I x . 2)J ~
° (x-13) ’ 0(x—2) Jx"+3

4 o0 1 0
.

dx _2)J‘ dx 2) J' dx
2! 2 . 2 :
.03/()(_3) J X +4x+5 7@4)( +1
1
3.12. 1) J

2 +00
i dx dx
2; Z)J‘ 2
0(x—l) . X —-2X+5

39. 1)

dx
4;2)I 2 :
. (x-1) X®+2x+5

3.11. 1)

2 +00
dx dx
o] e wnfE af
92 + 4 2) xInx )72x4 )0x2+8x+17

2 0
d d
3.15. 1) I © 2) J 3.16. 1) I—X ) J a—
X2 +6x+10 Ol—x . 3x° +4

—+00

3 +00 1
dx dx dx dx
3.17. 1) J;m; 2)‘!‘9)(”1. 3.18. 1) 'O[W; 2) !m.
[ d [ d
3.19. 1) .!.%/% 2) £16X2X+9. 3.20. 1)J.
+00 1/2 1/2
3.21. 1)[0)(251);“); 2) '!; xdl)r: < 3.22. 1)‘([)(.::(2 2) J‘ arctgx

+o0 3
3.23, 1)Ie’2*-dX; 2) _[\/gdxj 3.24. 1) _['“X ox; 2>.[(x+2)
0 0 B

xl2 +0
3.25. 1)‘[ctgx-dx; 2) I

0 e

xdx_

).[ x2 +2x+10

dx
x-In%x’
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3ananue 4. [lnomaau niockux gpuryp

Haiitn mromaaes 061acTv, OrpaHHYEHHON JTaHHBIMHA KPHBLIMH.
41. y=(x-2)?% y=x. 42. y=4-x? y=x*-2x

43.y=0, y=x-49-x? (0<x<3). 44 y=e*, y=e*, x=1.

45.y=sin x-cos? x, y=0 [OSXSZJ. 46. y=+/x+4, x=0, y=0.

47. y=+4-x%, y=0 (0<x<2). 48 y=x*-4x, y=x.

4.9. yzixz, y=5-x°. 410. y=—x?+1, y=x-1.
411. y=(x+1)?, x=0, y=0. 412. y=x> —4x+3, y=3-x.
4.13.y:§, y=7-X. 414. y=x?, y=2-x2.
X
415. y=Inx, x=e, y=0. 416. y=sinx, y=x%-zx
2 4
417. y=x"-3x, y=X. 418. y=—, y=5-x.
X
1 2
419, y==, y=X, Xx=2. 4.20. y°=2x, x=8.
X
421. y=Ilnx, y=0, x=e. 422, y=3-2x, y=x2
2 2
X X 2
423 y=x*, y=", x=3. 424, y="—, y=4--x°.
y y > y 3 y 3

425, y=x-v4-x*, y=0 (0<x<2)

KontpoJabHoe qomamHee 3aganue Ne 2
3ananue 1. [lnuddepennnaibabie ypaBHeHHS MEPBOro MOPSIAKA
Haiitu o61mee penieHne mudpepeHINaNTEHOTO YPaBHCHUS.

1.1, xy' +2y=3X. 1.14. y'— y-tgX =Secx.
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1.2. xy'+3y =X°. 1.15. xy' + y =e*.
1.3. y +2y=¢e". 1.16. y'+y Ctgx =COSX.
1.4. A+ x2)y —2xy = L+ x%)%. 1.17. y' —y-tgx+y?-cosx=0.
15. y'+ 2xy =2xe ™. 118, y'+ Y +y?=0.
x+1
1.6. y'-sinx— y=1-cosx 1.19 y’+iy— 1
o ' o x-1" x(x-1)
17,y =2V _(x+1)%, 1.20. y’+3—y=%.
x+1 X X
, 2X ’ X
18. y' - >y =1 1.21. y'+y=2e".
1+x
1.9. y'+ ytgx=cos’ X. 122,y —2xy = xe* .
1.10. xy' -y =y?Inx. 1.23. xy'+y=x".
1.11. y' —2xy =2x- y2. 1.24. (¥ +1)y' +3e¥y=—2x.
1.12. y'—y:—%. 125 y - Y= _2y?.
X

1.13. xy'+ y=Inx.

3ananue 2. Iluddepennuanbubie ypaBHeHUsS] BTOPOT0 MOPSAIKA

Haiiti obmee pemenne nuddepeHInaIbHOro ypaBHEHUST METOIOM BapHua-
LIUH TIPOU3BOJIBHBIX TIOCTOSTHHBIX.

2X

21y 4y=—t . 214,y — 4y +5y=—
COSX COSX
2.2. y”+y:_i. 2.15. y”+y:i.
sin x COSX
2.3. y"+y =—ctg’x. 2.16. Y +4y +4y=e?*Inx.
ex e—2x
24,y -2y +y= . 217. y"-2y'= .
y y y X2+1 y y 1+e—2x
X
2.5. y”—2y’+y=e—. 2.18. y" -2y +y=x"’e".
X
26. y'+4y= ,l . 2.19. y"+9y= _9 .
sin 2x sin 3x
—X
2.7. y”+2y’+y=e— 2.20. y" -y =e*cose*.

X .
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3x

2.8. y”—3y’+2y:1+e2X .

221. y'+4y=

c0S2X

2.9. y'+4y=1tg2x. 2.22. y'+2y' +2y=

e¥sinx
2X

1+’

X
210,y -2y +y=""(x2+2x+2). 223 y' -3y +2y=
X

211 y'+y =——. 2.24. y" +y=tg°x.
l+e
e—2x
212. y'+4y' +4y =", 2.25. y'—y=tgx.
X
213. y"+y= 12 .
C0s” X

3ananue 3. JIuneiinblie AuddepeHnmnaibHbie ypaBHEHHs BTOPOro MOPsAAKa
€O CNeNHAILHBIM BHIOM NPABOH YaCTH

Peuuts 3anauy Komu.
3L y'—y'=2(1-x); y(0)=1; y'(0)=1.
32.y'-y'=2(1-x); y(0)=-1; y'(0)=1.
33. Y-y =2(1-x); y(0)=0; y'(0)=1.
34.y" -2y =e*(x* +x-3); y(0)=2; y'(0)=2.
35. y" -2y =e*(x?* +x—23); y(O):%; y'(0)=0.
36. y" -2y =e*(x* +x-3); y(0)=0; y'(0)=—1.
3.7.2y"+5y'=e*; y(0)=1; y'(0)=0.
1
i1

” . X 1, 6
3.9. 2y"+5y' =e’; y(0)=—7; y(0)=;-

3.8.2y"+5y'=e*; y(0)=0; y'(0)=

3.10. y"+2y'=e®; y(0)=0; y'(0)=

311 y'+2y e ¥ y(0)=1: y'(O):—%.
3.12. y"+2y' =e ¥, y(0)=—%; y’(O):%.
3.13. y" -3y’ =3x?; y(0)=2; y'(0)=235.
3.14. y" -3y’ =3x?; y(0)=1; y'(0)=—§.
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3.15. y"—3y' =3x%; y(O)—— y(O)—§

3.16. y" -6y’ =x"+1; y(0)=0; y’(0)=E'

1 2
3.17. y' =6y =x>+1; y(0)==: y'(0)=——.
y" -6y +1; y(0) 8 y'(0) 27

3.18. y" -6y = x> +1; 027 y'(0)=—.
y"—6y'=x"+1; y(0) ()108

3.19. y"—2y'=3x; y(-1)=1; y’(—1)=2.
3.20. y"-2y'=3x; y(-)=-1; y'(-1)=0.

321 y"-2y'=3x; y(-1)=0; y’(—1)=iz-
e

3.22. y" -4y’ =xe™; y(O)——, y'(0)=0.

n ’ X 1
3.23. y" -4y’ =xe**; y(O)——, y(0)——5

3.24. y" -4y =xe*; y(0)=0; y’(0)=*

X

3.25.2y"—y'=e?; y(@)=0; y'(1)=+Ve.

KonTpoibHoe nomamnee 3aganue Ne 3
3ananue 1. CtaTucTuueckasi 00padoTka pe3yJbTaTOB HA0II0deHMIT

JlanHble HAOMFO/ICHUI CBEICHBI B YIIOPSIOUCHHBIC TPYIIIBI U PEICTaBICHBI
B BUJ€ MHTEPBAJIBHOI'O CTATUCTUICCKOTO pAaa. HepBaﬂ CTpOKa Ta6J'H/IIII>I — UHTEP-
BaJbl HAOIOMABINNXCS 3HAYCHHWN CIIy9alHOW BEMMYHHBI X, BTOpas — COOTBET-
CTBYIOIIIME UM YacTOTHI. Tpedyercs:

1. ITocTpouTh THCTOTPAMMY OTHOCHTEIIFHBIX 9acTOT;

2. BBIYMCIHUTD YNCIIOBBIE XapAKTEPHCTHKH BHIOOPKH: BEIOOPOYHOE CpelHee,
BBIOOPOYHYIO TUCTIEPCHUIO, HCIPABICHHYIO BEIOOPOYHYIO JHUCIIEPCHIO, BHIOOPOYHOE
CpeIHee KBaIpaTHIecKoe OTKIIOHEHHE, UCIIPABICHHOE BEIOOPOYHOE CpeIHee KBa/I-
paTU4YecKoe OTKJIOHEHHUE;

3. Ilpeamomnaras, 4To MCCeayeMas CiIydaifHas BEJMYMHA paciipeiesieHa Mo
HOPMaJbHOMY 3aKOHY, 3aITUCATh IMJIOTHOCTh BEPOATHOCTU CIYYalHON BEIUIUHBI X
U TIOCTPOUTH € TpaduK Ha OJHOM YEpPTEKE C THCTOTPAMMOI OTHOCHUTEIHHBIX Ya-
cTOT (rpadyK BEIpAaBHUBAIONICH KPUBOIL);

4. HaliTm TeopeTHdYeckHe YacTOThl HOPMAIBHOTO pacmpenaeneHus. llpu
ypoBHe 3HaunMOCTH 0. = 0,05 mpoBepuTh Mo KpuTepuro cornacus [IupcoHa («xu-
KBaJpaT») TUNOTE3y O HOPMAJILHOM 3aKOHE paclpeeeHHUs;
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5. HaiiTu WHTEpBaJbHYIO OIEHKY ITapamMerpa a (MaTeMaTHYecKOTO OXKHJia-
HUS) HOPMAJIBHOTO pacnpeseneHus. JloBepUTEIbHYI0 BEPOATHOCTD (HaAEKHOCTD)
MPUHATH paBHOH 0,95.

1.1.

[Murepsans [0; 2) [2; 4 [4; 6) [6; 8) [8;10) | [10;12) | [12;14]

HacToTbi 3 9 19 50 11 6 2
1.2.

Mrrepsanst [1;3) [3;5) [5;7) [7;9) [9; 11) [11;13) | [13;15]

YacToThl 5 15 23 27 20 6 4
1.3.

nTeppast [2; 6) [6; 10) [10; 14) | [14;18) | [18;22) | [22;26) | [26;30]

YacToTsi 7 13 20 30 13 10 7
1.4.

MuTepBaibl [5; 9) [9; 13) [13;17) | [17;21) | [21;25) | [25;29) | [29;33]

[HactoTsi 6 7 10 40 20 12 5
1.5.

MHTeppaibl [0; 6) [6;12) [12;18) | [18;24) | [24;30) | [30;36) | [36;42]

[HacToTs 5 9 25 24 22 10 5
1.6.

Murepsanst [4;5) [5; 6) [6:7) [7;8) [8;9) [9;10) | [10;11]

YacToThl 7 10 15 40 16 7 5
1.7.

uTeppabl [3;7) [7;11) [11;15) | [15;19) | [19;23) | [23;27) | [27;31]

[YacToTe! 2 3 20 40 30 3 2
1.8.

MuTepBaibl [1;5) [5;9) [9; 13) [13;17) | [17;21) | [21;25) | [25; 29]

[HactoTsi 7 15 20 25 15 12 6
1.9.

VnTepBasr [0; 9) [9; 18) [18;27) | [27;36) | [36;45) | [45;54) | [54,;63]

[HacToThl 4 5 25 30 25 6 5
1.10.

MuTepBabt [3; 6) [6; 9) [9; 12) [12;15) | [15;18) | [18;21) | [21;24]

YacToTsl 4 8 20 25 24 15 4
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1.11.

Mirepsams | [2;6) | [6; 10) | [10; 14) | [14; 18) | [18; 22) | [22; 26) | [26; 30) | [30; 34]
YacToThl 5 10 18 30 20 12 4 1
1.12.

Visrepsarss | [2,4) | [4,6) | [6,8) | [8;10) | [10; 12) | [12; 14) | [14; 16) | [16; 18]
YacToTsl 1 6 12 18 25 20 12 6
1.13.

IMHTepBaBI [5;7) [7;9) [9;11) | [11; 13) | [13; 15) | [15; 17) | [17;19) | [19; 21]
[HacToThl 3 9 15 27 22 12 7 5
1.14.

Visrepsarst | [8; 10) | [10; 12) | [12; 14) | [14; 16) | [16; 18) | [18; 20) | [20; 22) | [22; 24]
[HacToTs! 3 6 13 20 35 15 5 3
1.15.

Mrepeansr | [2;6) | [6; 10) | [10; 14) | [14; 18) | [18; 22) | [22; 26) | [26; 30) | [30; 34]
YacToTsl 2 6 12 18 28 19 10 5
1.16.

Visrepsarss | [2;8) | [8; 14) | [14; 20) | [20; 26) | [26; 32) | [32; 38) | [38; 44) | [44; 50]
YacToTsl 2 5 15 30 20 14 9 5
1.17.

IMHTepBaBI [6; 8) [8; 10) | [10; 12) | [12; 14) | [14; 16) | [16; 18) | [18; 20) | [20; 22]
[HacToThl 3 4 12 20 23 21 11 6
1.18.

Murepsanet | [6; 10) | [10; 14) | [14; 18) | [18; 22) | [22; 26) | [26; 30) | [30; 34) | [34; 38]
[HactoTs! 5 12 21 28 15 10 6 3
1.19.

Visrepsarss | [2;8) | [8; 14) | [14; 20) | [20; 26) | [26; 32) | [32; 38) | [38; 44) | [44; 50]
YacToThl 3 4 6 10 30 25 15 7
1.20.

Visrepsars | [2; 12) | [12; 22) | [22; 32) | [32; 42) | [42; 52) | [52; 62) | [62; 72) | [72; 82]
YacToTs 5 8 16 25 28 11 5 2
1.21.

Mnrepsanst | [0;5) | [5;10) | [10; 15) | [15; 20) | [20; 25) | [25; 30) | [30; 35) | [35; 40]
[HacTothl 3 5 12 20 30 18 9 3
1.22.

Vrepsanst | [15; 22) | [22;29) | [29;36) | [36;43) | [43;50) | [50;57) | [57; 64]
[HacToThI 4 14 22 30 15 8 7
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1.23.
MuTeppab [2;12) [12;22) | [22;32) | [32;42) | [42;52) | [52;62) | [62;72]
[HacToTsl 5 16 20 30 17 8 4
1.24.
MuTepBaTH! [6; 12) [12;18) | [18;24) | [24;30) | [30;36) | [36;42) | [42;48]
[HacToTs! 7 16 21 26 15 12 3
1.25.
MuTepBas [0; 7) [7;14) [14;21) | [21;28) | [28;35) | [35;42) | [42;49]
YacToTsr 5 9 14 60 7 3 2
JIurepartypa

1. IMucemennsiii J[. T. KoHcnekT nekuuii mo BbICIICH MaTeMaTHKeE: MOJHBIH Kypc.
— M.: Aiipuc-tipecc, 2013.
2. I'mypman B. E. Teopust BeposiTHOCTEH M MaremMaTH4YecKasl CTaTUCTHKa. — M31a-

tenbeTBO FOpaiit, 2014.

3. lllunaues B. C. 3agaunuk 1o BeIciici MaTeMaTuke. — M.:Beicmas mikoia, 2011,
4. CamoxuH A. B., Kynépa JI. 1. u ap. COOpHHUK 3a/1a4 TIO BBICIICH MaTeMaTHKE.
Yacts V. Teopus BepositHOCTeit. — M.:MI'TY T'A, 2001.
5. JIrobumos B. M., Koznosa B. C. O6sikHOBeHHBIE qu(depeHInaIbHbIe YpaBHe-

Hust: [Tocobue 1o M3ydeHUI0 TUCIUIUIMHBI M KOHTPOJIbHEIC 3amanus. — M..MI'TY

T'A, 2005.
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MMPHUJIOXEHMA

IIpunoxenue 1

Ta6muna suauernii Gysxunn ¢ (X) = ———e > /2
T
0 1 2 3 4 5 6 7 8 9
0,0 0,3989 | 3989 | 3989 | 3988 | 3986 | 3984 | 3982 | 3980 | 3977 | 3973
0,1 3970 | 3965 | 3961 | 3956 | 3951 | 3945 | 3939 | 3932 | 3925 | 3918
0,2 3910 | 3902 | 3894 | 3885 | 3876 | 3867 3857 | 3847 | 3836 | 3825
0,3 3814 | 3802 | 3790 | 3778 | 3765 | 3752 3739 | 3726 | 3712 | 3697
0,4 3683 | 3668 | 3652 | 3637 | 3621 | 3605 | 3589 | 3572 | 3555 | 3538
0,5 3521 | 3503 | 3485 | 3467 | 3448 | 3429 | 3410 | 3391 | 3372 | 3352
0,6 3332 | 3312 | 3292 | 3271 | 3251 | 3230 | 3209 | 3187 | 3166 | 3144
0,7 3123 | 3101 | 3079 | 3056 | 3034 | 3011 2989 | 2966 | 2943 | 2920
0,8 2897 | 2874 | 2850 | 2827 | 2803 | 2780 | 2756 | 2732 | 2709 | 2685
0,9 2661 | 2637 | 2613 | 2589 | 2565 | 2541 2516 2492 | 2468 | 2444
1,0 0,2420 | 2369 | 2371 | 2347 | 2323 | 2299 | 2275 | 2251 | 2227 | 2203
1,1 2179 | 2155 | 2131 | 2107 | 2083 | 2059 2036 2012 | 1989 | 1965
1,2 1942 | 1919 | 1895 | 1872 | 1849 | 1826 1804 1781 | 1758 | 1736
1,3 1714 | 1691 | 1669 | 1647 | 1626 | 1604 1582 1561 | 1539 | 1518
14 1497 | 1476 | 1456 | 1435 | 1415 | 1394 1374 1354 | 1334 | 1315
15 1295 | 1276 | 1257 | 1238 | 1219 | 1200 1182 1163 | 1145 | 1127
1,6 1109 | 1092 | 1074 | 1057 | 1040 | 1023 | 10060 | 0989 | 0973 | 0957
1,7 0940 | 0925 | 0909 | 0893 | 0878 | 0863 | 0848 | 0833 | 0818 | 0804
1,8 0790 | 0775 | 0761 | 0748 | 0734 | 0721 0707 | 0694 | 0681 | 0669
1,9 0656 | 0644 | 0632 | 0620 | 0608 | 0596 | 0584 | 0573 | 0562 | 0551
2,0 0,0540 | 0529 | 0519 | 0508 | 0498 | 0488 | 0478 | 0468 | 0459 | 0449
2,1 0440 | 0431 | 0422 | 0413 | 0404 | 0396 | 0387 | 0379 | 0371 | 0363
2,2 0355 | 0347 | 0339 | 0332 | 0325 | 0317 0310 | 0303 | 0297 | 0290
2,3 0283 | 0277 | 0270 | 0264 | 0258 | 0252 0246 | 0241 | 0235 | 0229
2,4 0224 | 0219 | 0213 | 0208 | 0203 | 0198 | 0194 | 0189 | 0184 | 0180
2,5 0175| 0171 | 0167 | 0163 | 0158 | 0154 | 0151 | 0147 | 0143 | 0139
2,6 0136 | 0132 | 0129 | 0126 | 0122 | 0119 | 0116 | 0113 | 0110 | 0107
2,7 0104 | 0101 | 0099 | 0096 | 0093 | 0091 0088 | 0086 | 0084 | 0081
2,8 0079 | 0077 | 0075 | 0073 | 0071 | 0069 | 0067 | 0065 | 0063 | 0061
2,9 0060 | 0058 | 0056 | 0055 | 0053 | 0051 0050 | 0048 | 0047 | 0046
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[Iponomxenue npunoxenus 1

0 1 2 3 4 5 6 7 8 9
3,0 0,0044 | 0043 | 0042 | 0040 | 0039 | 0038 | 0037 | 0036 | 0035 | 0034
31 0033 | 0032 | 0031 | 0030 | 0029 | 0028 | 0027 | 0026 | 0025 | 0025
3,2 0024 | 0023 | 0022 | 0022 | 0021 | 0020 | 0020 | 0019 | 0018 | 0018
3,3 0017 | 0017 | 0016 | 0016 | 0015 | 0015 | 0014 | 0014 | 0013 | 0013
34 0012 | 0012 | 0012 | 0011 | 0011 | 0010 | 0010 | 0010 | 0009 | 0009
3,5 0009 | 0008 | 0008 | 0008 | 0008 | 0007 | 0007 | 0007 | 0OOO7 | 0006
3,6 0006 | 0006 | 0006 | 0005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0004
3,7 0004 | 0004 | 0004 | 0004 | 0004 | 0004 | 0003 | 0003 | 0003 | 0003
3,8 0003 | 0003 | 0003 | 0003 | 0003 | 0002 | 0002 | 0002 | 0002 | 0002
3,9 0002 | 0002 | 0002 | 0002 | 0002 | 0002 | 0002 | 0002 | 0OO1 | 0001

Jln1st OTpHIIATENTBHBIX 3HAYCHHU X Hcnonb3yeTcst popmyra ¢ (—X) =@ (X).

Jlns 3Havenuit X > 4 nonarator ¢(x)=0.

[Tpunoxxenue 2

X

Tabnuna 3HaueHuid GpyHkimu Jlammaca @ (x) = % J. e /2 dt

2n ’

X D(x) X D(x) X D(x) X D(x)
0,00 0,0000 0,21 0,0832 0,42 0,1628 0,63 0,2357
0,01 0,0040 0,22 0,0871 0,43 0,1664 0,64 0,2389
0,02 0,0080 0,23 0,0910 0,44 0,1700 0,65 0,2422
0,03 0,0120 0,24 0,0948 0,45 0,1736 0,66 0,2454
0,04 0,0160 0,25 0,0987 0,46 0,1772 0,67 0,2486
0,05 0,0199 0,26 0,1026 0,47 0,1808 0,68 0,2517
0,06 0,0239 0,27 0,1064 0,48 0,1844 0,69 0,2549
0,07 0,0279 0,28 0,1103 0,49 0,1879 0,70 0,2580
0,08 0,0319 0,29 0,1141 0,50 0,1915 0,71 0,2611
0,09 0,0359 0,30 0,1179 0,51 0,1950 0,72 0,2642
0,10 0,0398 0,31 0,1217 0,52 0,1985 0,73 0,2673
0,11 0,0438 0,32 0,1255 0,53 0,2019 0,74 0,2703
0,12 0,0478 0,33 0,1293 0,54 0,2054 0,75 0,2734
0,13 0,0517 0,34 0,1331 0,55 0,2088 0,76 0,2764
0,14 0,0557 0,35 0,1368 0,56 0,2123 0,77 0,2794
0,15 0,0596 0,36 0,1406 0,57 0,2157 0,78 0,2823
0,16 0,0636 0,37 0,1443 0,58 0,2190 0,79 0,2852
0,17 0,0675 0,38 0,1480 0,59 0,2224 0,80 0,2881
0,18 0,0714 0,39 0,1517 0,60 0,2257 0,81 0,2910
0,19 0,0753 0,40 0,1554 0,61 0,2291 0,82 0,2939
0,20 0,0793 0,41 0,1591 0,62 0,2324 0,83 0,2967
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[Iponomxenue npuinoxenus 2

X D(x) X D(x) X D(x) X D(x)
0,84 0,2995 1,28 0,3997 1,72 0,4573 2,32 |0,4898
0,85 0,3023 1,29 0,4015 1,73 0,4582 2,34 |0,4904
0,86 0,3051 1,30 0,4032 1,74 0,4591 2,36 | 0,4909
0,87 0,3078 131 0,4049 1,75 0,4599 2,38 |0,4913
0,88 0,3106 1,32 0,4066 1,76 0,4608 2,40 |0,4918
0,89 0,3133 1,33 0,4082 1,77 0,4616 2,42 ]0,4922
0,90 0,3159 1,34 0,4099 1,78 0,4625 2,44 10,4927
0,91 0,3186 1,35 0,4115 1,79 0,4633 2,46 | 0,4931
0,92 0,3212 1,36 0,4131 1,80 0,4641 2,48 |0,4934
0,93 0,3238 1,37 0,4147 1,81 0,4649 2,50 |0,4938
0,94 0,3264 1,38 0,4162 1,82 0,4656 2,52 |0,4941
0,95 0,3289 1,39 0,4177 1,83 0,4664 2,54 |0,4945
0,96 0,3315 1,40 0,4192 1,84 0,4671 2,56 |0,4948
0,97 0,3340 141 0,4207 1,85 0,4678 2,58 |0,4951
0,98 0,3365 1,42 0,4222 1,86 0,4686 2,60 |0,4953
0,99 0,3389 1,43 0,4236 1,87 0,4693 2,62 | 0,4956
1,00 0,3413 1,44 0,4251 1,88 0,4699 2,64 | 0,4959
1,01 0,3438 1,45 0,4265 1,89 0,4706 2,66 | 0,4961
1,02 0,3461 1,46 0,4279 1,90 0,4713 2,68 |0,4963
1,03 0,3485 1,47 0,4292 191 0,4719 2,70 | 0,4965
1,04 0,3508 1,48 0,4306 1,92 0,4726 2,72 | 0,4967
1,05 0,3531 1,49 0,4319 1,93 0,4732 2,74 | 0,4969
1,06 0,3554 1,50 0,4332 1,94 0,4738 2,76 | 0,4971
1,07 0,3577 1,51 0,4345 1,95 0,4744 2,78 10,4973
1,08 0,3599 1,52 0,4357 1,96 0,4750 2,80 |0,4974
1,09 0,3621 1,53 0,4370 1,97 0,4756 2,82 ]0,4976
1,10 0,3643 1,54 0,4382 1,98 0,4761 2,84 |0,4977
111 0,3665 1,55 0,4394 1,99 0,4767 2,86 |0,4979
1,12 0,3686 1,56 0,4406 2,00 0,4772 2,88 |0,4980
1,13 0,3708 1,57 0,4418 2,02 0,4783 2,90 |0,4981
1,14 0,3729 1,58 0,4429 2,04 0,4793 2,92 |0,4982
1,15 0,3749 1,59 0,4441 2,06 0,4803 2,94 |0,4984
1,16 0,3770 1,60 0,4452 2,08 0,4812 2,96 | 0,4985
1,17 0,3790 1,61 0,4463 2,10 0,4821 2,98 | 0,4986
1,18 0,3810 1,62 0,4474 2,12 0,4830 3,00 |0,49865
1,19 0,3830 1,63 0,4484 2,14 0,4838 3,20 |0,49931
1,20 0,3849 1,64 0,4495 2,16 0,4846 3,40 | 0,49966
1,21 0,3869 1,65 0,4505 2,18 0,4854 3,60 | 0,499841
1,22 0,3883 1,66 0,4515 2,20 0,4861 3,80 | 0,499928
1,23 0,3907 1,67 0,4525 2,22 0,4868 4,00 | 0,499968
1,24 0,3925 1,68 0,4535 2,24 0,4875 4,50 | 0,499997
1,25 0,3944 1,69 0,4545 2,26 0,4881 5,00 | 0,499997
1,26 0,3962 1,70 0,4554 2,28 0,4887
1,27 0,3980 171 0,4564 2,30 0,4893

Jmst  OTpWIATENBHBIX ~ 3HAYEHWHA X  HCTIONB3yeTcss  opmyia
@ (—X) =—D(X) . s 3nayenuii X > 5 nmomararor O (x) =0,5.



46

IIpunoxxenue 3

Tabnuua 3navenuii t, =t(y, n)

vy| 095 | 0,99 | 0,999 vy| 095 0,99 0,999
n n
5 2,78 | 4,60 8,61 20 2,093 | 2,861 | 3,883
6 2,57 | 4,03 6,86 25 2,064 | 2,797 | 3,745
7 245 | 3,71 5,96 30 2,045 | 2,756 | 3,659
8 2,37 | 3,50 5,41 35 2,032 | 2,729 | 3,600
9 2,31 | 3,36 5,04 40 2,023 | 2,708 | 3,558
10 | 2,26 | 3,25 4,78 45 2,016 | 2,692 | 3,527
11 | 2,23 | 3,17 4,59 50 2,009 | 2,679 | 3,502
12 | 220 | 3,11 4,44 60 2,001 | 2,662 | 3,464
13 | 2,18 | 3,06 4,32 70 1,996 | 2,649 | 3,439
14 | 2,16 | 3,01 4,22 80 1,991 | 2,640 | 3,418
15 | 2,15 | 2,98 4,14 90 1,987 | 2,633 | 3,403
16 | 2,13 | 2,95 4,07 100 | 1,984 | 2,627 | 3,392
17 | 212 | 2,92 4,02 120 | 1,980 | 2,617 | 3,374
18 | 2,11 | 2,90 3,97 ) 1,960 | 2,576 | 3,291
19 | 2,10 | 2,88 3,92

KpuTidecKue TOYKH pacipeieeHus y >

Yucro crernenei

YPOBCHL 3HAYUMOCTH 0.

cBobombI K 0,01 0,025 | 0,05
1 6,6 5,0 3,8
2 9,2 7,4 6,0
3 11,3 9,4 78
4 13,3 11,1 9,5
5 15,1 12,8 11,1
6 16,8 14,4 | 12,6
7 18,5 16,0 14,1
8 20,1 175 | 155
9 21,7 19,0 | 16,9
10 23,2 20,5 | 18,3

IIpunoxenue 4
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IIpunoxenue 5

Tabmuma nponu3BOIHBIX

() =0 (¢ — uncno) X' =1 (x%) = 2x
1 1 1
Xn zznxn—l \/} r__ (j -
) (Vx) 2/x X X2
(e*) =e* (In x)’ =% (sinx)’ = cosx
(@) =a*Ina (log, x)’ N (cosx)’ = —sin x
xlna
(tgx)' = 12 (arcsinx)’ = 1 (arctgx)’ = 1 .
COS” X 1—x2 1+x
, , 1 , 1
(ctgx)' =—— (arccosx)’ = — - (arcctgx)' =— 5
sin“ x 1-x 1+ X

[Ipunoxenue 6

Ta6nnua OCHOBHBIX UHTCTPAJIOB

. N n+l
1) dx:J.l-dx:x+C; 2) X" -dx=2—+C (n=-1);
J J n+1
3) 1-dx:ln|x|+C; 4) |e*-dx=e"+C;
L4 X L4
~ a)( o
5) |a¥-dx= +C; 6) | cosx-dx=sin x+C;
J Ina J
7) |sin x-dx=-cosx+C; 8) 12 -dx=tgx+C;
J J cos” x
1 1 .
9) | 5 -dx=-—ctgx+C; 10) -dx=arcsinx+C;
Jsin“ x J 1= x?
11) 1 5 -dx=arctgx+C; 12) 21 Z-dx:larctgl+c;
J1+x X +a a a
13) ;-dx=arcsinl+c; 14) 21 Z-dx:ilnx;aJrC;
J Ja? — x? a Jx°-a 2a |x+a
15) ! ~dx:ln‘x+x/x2+k‘+c.
I Ux? +k
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