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Beenenue

Jucuunnuza «MareMaThkay sBIIIeTCs OCHOBOM, HA KOTOPOU CTPOUTCS €CTECTBEHHOHAYYHAs U
npoeccruoHanbHast MOArOTOBKa Oy aymux O0akaiaBpoB, CIOCOOHBIX BBITIOIHSITH BCE BUIBI
npoeccuoHanbHOU AesTenbpHOCTH. [IpodeccrnonanbHbIli ypoBEHb MOATOTOBKM OaKaIaBpOB B
3HAQYUTEIILHOM Mepe OINPENEIIIeTCs] OCBOCHHEM COBPEMEHHOIO MaTEMATHYECKOIO anmapara,
BJIQJICHUEM MHCTPYMEHTAPUEM JUUIsl UCCIEA0BAHUS U PELIEHUS MPOPECCUOHATIBHBIX 3a/1a4.
[ToaToMy nM3ydeHue qUCUMILTMHBL «MaTeMaTuka» 3aHUMaeT 3HaUUTEIbHOE MECTO B y4EOHOM
nporecce M CIyXKHUT QyHIaMEHTAIbHOW 0a301 MOATOTOBKU CHEIMATHNCTOB.

JlucuuiyHa BKIIFOYaeT OCHOBHBIE Pa3/Ienbl BBICIIEW MATEMATUKH:

e Jluneitnas anredpa

e BexkropHas anredpa

e AHanuTHuYecKas T€OMEeTpHs

e @DyYHKIMU OJHON NEPEMEHHOU

e [lpenensl u HENPEPHIBHOCTD

e JluddepenunanpHoe ncuyrcaeHUe QyHKIUN OTHOM IEpeMEHHOM
e llHTerpanbHOE UCUKCIICHHE

e DyHKIUU HECKOJBKUX MEPEMEHHBIX

e JlubdepeHunanbHble paBHEHUS

e Pannl

NuauBuayajibHble NPaKTHYeCKHE 3aJaHUs VIS CAMOCTOATEILHOI padoThI CTYAeHTOB

NunuBuayanpHble 3aqaHusl SBISIOTCS OTHOM M3 (OPM MOATOTOBKH K MPAKTUUYECKUM
3aHsATUSAM. [lpakTHueckoe 3aHSITHE —OJHA W3 OCHOBHBIX (OpM Opranusanud y4eOHOTO
mporiecca, MPEICTaBIAomas co00i KOJUIEKTUBHOE OOCYKIIEHHE CTYJACHTAMU TEOPETHYCCKUX
BOIIPOCOB IO PYKOBOJICTBOM ITPEIO1aBaTEIIA.

OCHOBHOHM 1IEIbI0 MPAKTHYECKOTO 3aHATHS SBISCTCA MPOBEpPKA TIIyOMHBI TMOHUMAaHUS
CTYJICHTOM H3y4aeMOU TeMbI, yueOHOTO MaTepuaia U YMEHUS U3JI0KHUTh €ro COJCpIKaHNe SICHBIM
U YETKUM S3bIKOM, Pa3BUTHE CAMOCTOSITCIIBHOTO MBIIUICHUSI M TBOPYECKOW AKTUBHOCTH Y
CTyJICHTA.

Ha mnpakTudeckux 3aHATUSAX TMpEAroJiaraeTcs oTpadarhiBaTh HanOoJiee BaXKHBIC,
CYIIECTBEHHbIC, CJOXHBIE 3aJayd, KOTOpbIe, KaK CBUICTEIHCTBYET IMpPENoAaBaTeIbCcKas
MpaKTHKa, HanboJiee TPYAHO YCBAUBAIOTCS CTYIEHTAMHU.

[Iepedensb 3anannit
3aganue 1. HaiiTu pemieHue cuctembl TpeX JIMHEHHBIX ypaBHEHUH C TpeMs HEU3BECTHHIMU: a)
no popmynam Kpamepa; 0) metoiom 006paTHOM MaTpullsl; B) MeTo0M ["aycca.

Lo (4%, +7x, — 3%, =10 2 3%, — 2%, =5

2X; +9X, — X3 =8
—X; +6X, —3X; =3

N

— X, +3X, =7 1% + X, +2X%; =4

X +X, +3%; =6 (= 2% =%, =6

D\




11.

13.

15.

17.

19.

21.

23.

(BX, —4X, + Xy =3
1% +2X, =6

X, —4X, +X; =4
12X, +5X; =7
—3X, —4X; =1

— X +3X, =4
3X; — 2%y + X3 =—3
2X; + X, — X3 =—3

X, —3X, + Xg =—2
X —2X, —4X, =-11
— 2% — X, =1

—2X; + 5%, —6X; =-8
X, + /X, —9Xg =-9
4%, + 2X, — Xy =—12

X +3X, —2X3 =—5
1% + 9%, —4x;=-1
—2X, +6X, —3X; =6

5x1—3x2 + 2x3 =-—6

x1+2x2+4x3:3

—2x1+x2—4x3:5

—2X + X, —3X; = —4
SAX +TX, — 2%, =7
(X, — 8%, +4X%; =2
—2X + X, =—06

X, —2X, —X3 =5

3%, +4X, —2X; =13
X, +5X, + X; =6

X —2X, —2X%; =1

10.

12.

14.

16.

18.

20.

22.

24.

5x1 —3x2 + 2x3 =-6

x1+2x2+4x3 =3

—2x1+x2—4x3=5

(X, +2X, +4X, =4
13X +2X, +5%; ==5
(X, + X, +2X; =3

X, —5X, +3X; =-1
2X; +4X, +X; =6
— 3%, +3X, — TX3 =—13

2%, +4X, —3%X; =-10
—X; +5X, —2X3 =5
3%, —2X, +4X; =3

(3%, —9X, +8X3 =5
2X; —5X, +5X; =4
2%, — Xy + X3 =—4

— 3%, +5X, —6X3 =-5
2%, —3X, +5%X; =8

X, + 77X, —2X3 =3
3X; +5X, + X3 =5
— 2%, +5X, =5X;=—4

2%, —3X, — X3 =—6
3X; +4X, +3%X; =—5
X, +2X, + X3 =8

— 2% +3X, —3X3 =-5
3%, —4X, +5x%; =10

Xg — X, +4X; =2
—3X; —2X; =4
2%, —3X, + 9%y =7




25 (%, +2X, +3X, =6
2%, +3X, — X3 =4
3%, + X, —4x;,=0
2. (3x, — 2%, + X5 =11
2X, +3X; =0

— X + X, +4%; =4

3X, +4X; =—6

X + X3 =1

26.

28.

30.

3X, + X, + X3 =2
— 9%, + X, +2X; =—8

2%, —4X, + X3 =-1
2X, +5X3 =—3
—3X; +3X, —4x; =1

4%, +7X, —3%X; =—10
2X; +9X, — X3 =8
—X; +6X, —3X; =3

3aganme 2. [To xoopauHaTam BepiuH Tpeyronbauka A, B, C HaiiTu:

a) NIUHY CTOPOHBI AB,

0) BHyTpeHHUH yron £A mexnay cropoHamu AB u AC,
B) ypaBHEHHUE BBICOTHI, MPOBEACHHOM uepe3 Bepuuny C;
I') TOUKY IepecedeHus BbICOT TpeyroiabHuka ABC;

1) JUTMHY BBICOTHI, ONYIIEHHON U3 BepIIuHbI C,

€) CUCTeMY JJMHEHHBIX HEPABEHCTB, ONPEACIIAIONHX TpeyroabHuk ABC.

Crnenatpb 4epTeK.

1. A(-2;4)
2. A(-3;2)
3. A(L7)

4. A(1,0)

5. A(1;-2)
6. A(-2;-3)
7. A(-2;-3)
8. A(-4;2)
9. A(4:-3)
10. A(4:-4)
11. A(-3;-3)
12. A(1;-6)
13. A(-4;2)
14. A(-5;2)
15. A(4;-4)
16. A(-3;8)
17. A(6;-4)

B(3;1)
B(4;4)

B(-3;-1)

B(-1;4)
B(7;1)
B(1;6)
B(1;6)

B(-6;6)
B(7;3)

B(8;2)
B(5;-7)
B(3;4)
B(8;-6)
B(0;-4)
B(6;2)
B(-6;2)
B(2;-1)

C(10;7)
C(6;8)
C(11;-3)
C(9:5)
C@3;7)
C(6;1)
C(6:1)

C(6:2)
C(1;1)

C(3;8)
c(7;7)
C(-3;3)
C(2;6)
C(5;7)
C(-1;8)
C(0;-5)
C(-4:1)



18. A(41) B(-3;-1) C(7:-3)

19. A(-4.2) B(6;-4) C(4;10)
20. A(3;-1) B(1;3) C(-6:2)
21. A(-7;-2) B(7:4) C(5;-5)
22 A(-1;-1) B(4,6) C(-5;4)
23. A(5;-2) B(4;-5) C(-3:1)
24. A(-3;-1) B(-4;-5) C(6;1)
25. A(-2;-6) B(-3;5) C(4;0)
26. A(-7;-2) B(3;-8) C(-4:6)
27, A(6;2) B(-7;-4) C(3;2)
28. A(7;0) B(1;4) C(-8;-4)
29. A(1;-3) B(0;7) C(-2:4)
30. A(-51) B(8;-2) C(1;4)

3ananue 3. Boruuciauts npenensl QyHKIIHMA:

lim 2x% —5x+3 o
X=X, 3X2 1x—4 npu: a) Xo=2; 6) Xo=1; B) Xg=00.
L lim 4% 14X +6 o
" xox, 3x2_8x_3 P a) Xo=1; 6) Xo=3; B) Xo=00.
. lim -2x°+9x-10 o
" xox, —3x2 4 7x_2 P a) Xo=-4; 6) Xo=2; B) Xo=c0,
4. lim _3);2 +16x-16 npu: a) Xo=3; 0) Xo=4; B) Xo=c0.
x—% 2x% —13X + 20
< lim 4x? ~17x-15 R
o _5x2 4235410 P a) Xo=-1; 6) Xo=5; B) Xo=00.
6. lim 6x” +8x 8 Ny
' X—>x0_5X2_7x+6 npu: a) Xo=1; 0) Xo=-2; B) Xo=c0.
o lim 3% —4x-15 o
T xoX, 2%2 —5x—3 npu: a) Xo=1; 6) Xo=3; B) Xo=c0.
. lim 3x% +2x-21 o
" xox—2x% By 43 P X0 X0 m) oz
o lim 2x% +5x—3 ey e
| ok 3x2 4 Ax 15 X 00 X073 m) 0%
4x% +10x— 24
10. lim pi: 8) Xo=2; 6) X0=4: B) Xo=.

x—X% —3x% —10X +8
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23.

24.

25.

26.

27.

28.

3x% —14x+8

lim —— npu: a) Xo=-1; 6) Xo=4; B) Xo=c0.
XX 2X2 —TX—4
lim X% +5x+6
5 _ __ mpu: a) Xo=5; 0) Xo=-3; B) Xo=c0.
X—>Xo 2X2 +5x-3
_ —4x% -15x+25
lim > npu: a) Xo=1; 6) Xo=-3; B) Xo=00.
X=X 2X° +11x+5
lim 2x% —x—6
5 _ __ mpu:a) Xo=-5; 0) Xo=2; B) Xo=c0.
X=X, 4x% —TX—2
im 3x% —11x+10
npu: a) Xo=4; 6) Xo=2; B) Xo=00.
X=X, 2X% —5X+2
lim 2x? —5x—3
npu: a) Xo=2; 6) Xo=3; B) Xo=00.
X% X% —5X+6
lim —4x% —7x-3
pH: a) Xo=-3; 0) Xo=-1; B) Xo=00.
x—>% 7X% +10X+3 pr: 2) ) )
lim —3x% —7X+6
npu: a) Xo=-2; 0) Xo=-3; B) Xo=00.
XX 2X2 +5x—3
lim 2x% +x-3
npu: a) Xo=5; 0) Xo=1; B) Xo=c0.
X=X —5X% +7X—2
im 3% +5X+2
—5> _____ 1mpu:a) Xo=3; 0) Xo=-1; B) Xo=c0.
x>% 4x2 +3x-1
—2X% +3x+2
lim > npu: a) Xo=2; 0) Xo=2; B) Xo=00.
X=Xy —3X° +4x+4
i 3x% +8x+4
npH: a) Xo=-1; 0) Xo=-2; B) Xo=00.
X=X, 4X% +7X—2
i —3x° +8x+3
pH: a) Xo=-2; 0) Xo=3; B) Xo=00.
x>% 2x° -5x—3
i 2x% —9x+4
lim > npu: a) Xo=-1; 6) Xo=4; B) Xo=00.
X=>% —3X° +10x+8
im 2x% —8x—10
npu: a) Xo=3; 6) Xo=35; B) Xo=00.
X% —2X% +9X+5
3x% +11x—4

lim npu: a) Xo=1; 6) Xo=-4; B) Xo=c0.

X=X —2x% —9x—4

. 2% +11x+5
lim ——— —

X% — X2 —6Xx—5
- 2x% -9x-9
lim

X% 3x% +4x —15

npu: a) Xo=2; 6) Xo=-5; B) Xo=c0.

npu: a) Xo=-1; 6) Xo=-3; B) Xo=c0.



3% X +2

29. lim npu: a) Xo=-5; 6) Xo=1; B) Xo=c0.
x>% 4x? —5x+1
: 2x% —x -3
30. lim npu: a) Xo=4; 6) Xo=-1; B) Xo=00.

X—¥, —3x% —5xX — 2

3ananme 4. Haiitu npou3BoAHbBIC 33 JaHHBIX () YHKIIHIA:
X

L. a)y=3f'/§+2lnx; 6)y:x3-tgx; By = .
arcsin x
. tgx
2. a)y:—4\/§+5ex; 6)y=S|nX-|nX; B)y=g—3;
X
sin X
3. ay=2Inx+5gx; 6 y=x*.arcctgx; BY=—":
e
4. ayy=2cosx—-3e*; 6)y=xX-ctgx; Dy =
5
5. a)y:3x4—sinx; 6)y=COSX-eX; B)yzﬂ;
In x
X 5 th
6. a)y=2e" —-3Inx; 0)y=x’arccosx; my=;§;
3 X
7. ayy=2x°+cosx; OYy=Inx-arctgx; py=—- .
sin X
i x a
8. =5InXx-3/x; 6)y=e"-sinx; =—;
a)y )Y B) Y ctox
3
9. a)y=6sinx+2e*; 6)y:x2-lnx; B)y:ar;gsx;
6
10. a)y:2x5—3cosx; 6)y =eX -tgx; my:%;
11. 2y =ctgx+1gx; 6 y=xarcsinx; my:f+ﬂ
X" =X
. _ . 1 Inx,
12. a)y=>5tgx—ctgx; ¢ Y=Ilog, xctgx; @y:;?+j:,
2 5 « X5
13 4) y=5x%—3x?; 6) Yy =7"arccosx; B)y:6_x;
14. ayy=5arctgx+x; 5 Yy=Xx>-tgX. B)y:arc)((:gsx;
. 2 X 20x
15. a)y = tgXx-+arcctgx; 6)y:(x —2x)2 D y=

ry= sin(2x3 +1).
r)y =ctg®(4x - 3).
r)y:In(4—3x2).
_tn 4
Yy =tg"(1+5x).
r)y:etQZX.
— cin®
r)y = sin”(3-2x).

r)y =ctg (5& +1).

r)y =cos(In x+1).

ny=tg?(5x—4).

r)y=\/2—4X3 :

ny=-

3x—4
0y =1+ 2x.
DY ks
nYy =+5-3x.
ny=-— S

3x+1



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

a) Yy = 8X + arcctg x;
a) Y =X+ CtgX;
a)y =2x"+CcosX;
a)y=2+6sin x;
a)y=2x"+CoSX;
a)y =2x" +COoSX;
a) Y = arctgx + ctgx;
a)y=2x>+7C0SX;
a)y =X —9C0SX;
a)y=6In x+5x;
a)y = 2X+5tgx;

a) Yy =8X+5ctgx;
a)y = 24/x +2x°;
a)y=3\/;+2x;

a)y =53x +4In x;

6) Y = X-arcsin X ;

6) Yy=T7"cosX;

6) Yy=(x—4)-sin x;

6) y=(x*—=1)-sin x;

6) y =X’ -arcsin X;

6) Y =X-(x+1)*;

6)y =X -ctgx;

6)y = X* -tgx;

6)y = (X —2)-tgx

6)y=x-Inx;

6)y =sin x-x°;

6)y=4sin x-Inx;

o) y=x"-(x+1)7

6) y=x-(x+1)°;

6) Y=(x=-1)-(x+1);

Y=
18
B)y_9—x2
ye
B) X51
B)y__x+1
3x-5'
_ COSX
B) Xg y
_arccosx
X+2
e’
B)y_x—Z’
y_Ei'
B) 2
e*+3.
B)y: 5 1
X
X+5
B)Y = 5%
X5
B)y_?’
_(x+1),
B) Y 3
Jx
B)y ="
In x
Jx
)Yy =
In(x+7)
6/x
B)Y =—"
In x

rny=+2x-9.

r)y=sin (2x +1).
r)y= cos(Zx3 +1).

r)y :tg(Zx2 +1).

) y _ esin2x
r = .
0 y — ecthx
r)y:et92x.

r)y =cos(5y/x +1).
r)y=In(6vx+3).
r)y =tg(6+/x +3).
r)y=tg (5x+4).
r)y =ctg’x.

ny =tg?(5x—4).
ny=h(3x).

r)y:In(4+8x3).

3ananme 5. Vccienosats cpeactBaMu quddeperipansHoro ucurncieHuspynkuuio y=Ff(x) u

MOCTPOUTH €€ TpadukK:

13

-4
2. y=

4—x2
5 _ 122

2-X

-11
1— x?

21

3-x?



9—x? 2-x? 1-x2
10, y= 18 11. y= 8 12. y= 17
9—x? 4-x? 4-x?
13. y= 10 14. y= 152 15. y= -9
2—x? 3-x 9—x?
16. y= 12 17. y= 22 18. y= 16
3—x? 2-x2 4-x?
-3 9 4
19. y= 20. y= 21.  y=
1-x2 1-x2 2-x?
-1 -8 6
22. y= 23. y= 24. y=
9—x? 9—x? 3-x?
-7 5 -5
25. y= 26. y= 27.  y=
1-x2 3-x2 4-x?
28. y= _62 29. y= 72 30. y= 82
2-X 4—X 9-x

3ampanme 6. Mccrenosats cpenctBamu quddepeHnnaibHoro ueuncicHuspyakmmo y=f(x) u
MTOCTPOUTH €€ TpaduK:

1. y =x3 —5x2 —8x +12 2. y=x3-9x% +15x -7

3. y = x3 —9x2 + 24x - 20 4. y=x3 +x2 -16x —16

5. y = x3 —8x% +5x +14 6. y =x3+5x% —-8x+12

7. y=x3+25x -2x-1,5 8. y=x3—4x? —11x + 30
9. y=x3—85x2+20x—12,5 10. y =x3—x? -16x +16
11y o x-0,5% —4x +2 12 y=x°-3x* -9x -5
13, y=x3 —3x2 —24x - 28 14. y =x3 —14x% + 49x — 36
15 y=x3 +8x2 +5x-14 16. y=x3 —10x? +17x + 28
7. y=x3 +12x2 + 45x + 50 18. y=x3 +6x2 —15x + 8
9. y=x3 +6x2 +9x+4 20. y=x+9x? +15x + 7
2l y=x3 —12x2 + 45x — 50 22. y=x3 +4x? —11x — 30
23y = x343x2 —24x+ 28 24. y=x®+0,5x* —4x -2
25, y=x3_6x2+9x—4 26. y=x3—25x% —2x+15
27.

y=x3 +9x? +24x + 20 28. y=x3+3x? -9x +5



29.  y=x%+5x2 —8x 12
3aganue 7. Haiitu HEOIIPEICIICHHbIE
QG hepeHIINPOBAHIEM
1. a) j(sz +§—§/§jdx;
2, a) j( 5x4 + < +\/_jdX;
3_4 7
3. a) [|3x — = —{/x |dx;
X
4. a) | —2x5+§+4/§]dx;
X
3 6 3
5, a) [|-7x — = +3x |dx;
X
8 [ 4
6. a) [| 4x +——\/§jdx;
X
3 5
7. a) [|—6x ———\/;jdx;
X
8. a) | 7x5+g+§/§jdx;
X
4 .5 7
9. a) [|—9x +——\/§)dx;
X
10.  a) I(SXZ +§+§/§jdx;
X
11. a) J.(2+x+0032x)dx;
3
2. a) j(2—1+x2)dx;
13. a) j(5—3x+0033x)dx;
14. [(3- dx -
9 4+x ?)
15, g [(x+3/x2+1)dx;
. e*
16. a) ] (3—€)dx,
- 5
17. 2——)dx -
a) ( 4X) ;
18.  a) |(¥/3x+sin 3x)dx:
19. ) [(e™—sin2x)dx:

30. y=x> —5x? —-8x—-12

unTerpams.  PesynbTarh
6) [(2+5x)sin xdx.

o) | xe X dx .

6) [ %2 In(2-3x)dx.

6) [(1-2x)cos xdx.

6) [(3+7x)sin xdx.

6) jxe_3xdx.

6) [ xIn(4+5x)dx.

o) [(6—5x)cos xdx.

6) [ xsin(3x—2)dx.

6) [(2x+7)e%dx.
6) _[(x+7)exdx,
0) J-(4x+5)e*3xdx :

In
6) j—xdx
In? de
- In xOI
6) | % X.

5) .. 5x sin (3x — 2 )dx.

6) [5xsin(2x)dx.

5) [5xcos(2x)dx.

6) [(2x—5)In xdx.

IIPOBEPUTH



20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

a) J- (—(2X3+ l) +5)dx :

a) |

6+ —5sin (2+ 3x)jdx;
3X

| X3 —£—4sin 2xjdx;

X+4

([ 2x° =2 + 4sin (2 —3x)jdx;
X

:«2—5xf—8€“bx

4
3+ 2X

- 8xjdx;

.' (2-5x)* - ;jdx;

[ 2x+34+E+3 dx -
b ;

. —5+£+7xjdx;

3X

_(2x+3 Xsﬁx

[ 2 +7e5x‘2jdx-
*4-3x ’

6) |
6) |
o) |
6) |

0) |

[5xsin (3x — 2)dx.

[ (1— 2x)cos 5xdx.
[ x cos 2xdx

[ (3—5x)sin xdx

X COS 2Xdx.

6) .f(3—5x)sin 7xdx.

0) |
0) ..

0) |
0) |

0) |

[ (5+ 3x)cos xdx.

x2 In xdx

[(1+3x)sin xdx
[ (3+7x)sin xdx

x CoS4xdx.

3apanue 8. BeraucnuTh m10maabs IIOCKOH (UTYphI, OTPaHUYCHHON 3aaHHBIMIIIMHUAMU. ClienaTh

YEPTEXK.

1. y=x+6x+10; 2. y=x>-2:x=0; 3. y=x>-1: x=0:
y = X+6. y=X+2; x=-3. y=X+3;x=-2.

4. y=x —4x+3; 5. 3x2-2y=0: 6. 4x-3y2=0
y =x-1. 2x+2y —1=0. 4x +2y —-1=0.

7 y:x3+1;x:0; 8. y=-Xx—4x-1 0. y=x3+2;x=0;
y=X+5:x=-2. y=-—x-1. y=X+6; Xx=-2.

0. 2x-3y® =0: 11, y=x2—4x+6; 12. 32 -2y =0;
2x+2y -1=0. y=X+2. 2x—2y +1=0.

13 y=x2+3:x=0: 14 y=x2+2:x=1; 15, y = X% +6x +11;
y=X+7; X=-2. y=1-x2:x=0. y=X+7.

16. y=x>—4: x=0; 17. y=-x>+2x+1; 18. y=x*+4;x=0;
y=x-8; x=1. y=—-Xx+1. y=X;x=7.

19. y=-x*-6x-8; 20. 4x+3y?=0 21. 2x+3y?2=0
y=—-Xx-4. 4x+2y +1=0. 2X+2y +1=0.



22. y=x3-2;
y=Xx+2; X=-1.
25. 3x2+4y=0;
2X+4y +1=0.
28. y=x2;
4y:4+&?

3aganue 9. Haiitm oOmee pemienne aud@epeHIIMAIBHOTO YPaBHEHHS C Pa3ACSIONIUMUCS

X=0;

23. Yy =-X*—4x-3;
y=-Xx-3.

%.&@—4y=0;
2x+4y -1=0.

29. y=x>-5:x=0;

y=x-1; x=-4.

24. y=x*-5;X=0;
y=x-1; x=-6.
y:x2+2x+2;
y=X+4.

27.

30. y=-Xx>+6x-7;
y=-—X+3.

NEPEMEHHBIMU U YaCTHOC PCIICHUEC, YAOBJICTBOPAOIICE HAYAJIbHOMY YCIIOBUIO!

1 Yy +x? =1,

y(0)=+2.

4. x*yy'—2x=5
y(1)=1.

7. XCy'+4y=T,
y(1)=1

10. y3y'—3x°=2;
y(1)=1.

13. XYy +x=3;
y(1)=-2

16. Xy +x° =1
y(1)=1

19. XYy +2x*=7;
y(1)=2

22. Xy -7x'=2
y@)=1.

25 yly'—x?=4
y(-1)=-2

28, X°yy' +x=3:
y(d)=2.

11.

14.

17.

20.

23.

26.

29.

X°y'-y=3; 3
y()=-2.

YW +x=4: 6.
y(0)=4.

vy —4x*=-1; 9
y(2)=0.

Xy +4x=1 1o
y({2)=0
x4y’—3y:1 15.
y(1)=0.
yly'-7x*=-2 18
y(0)=42.
'-y=1;, 2
y(5)=0.

X’y +2y=¢€° 24
y(2)=0

XYy +x2 =-2; 27.

y(1)=1.

X°y*y'=4x* =1, 3,

y)=-2.

3aganue 10. MccrnenoBaTh CXOQUMOCTD psijia:

= 2!
D Y

2
n=1 N

L nl

n=1 10"

2.

nin+1
Z(—n) 3.
n=1 5

iS”n! a
n=1 n2 l

y'y' +x% =54; y(1)=%/2.
xy'—y=2; y@1)=3.

Xy —y=2; y{1)=-1

x3y' =2y =e?; y(1)=0
y y' —2x=3
y(2)=+2

X°yy' —3x=4;y(1)=2
x%y' —By=e; y(2)=0
X2y3yr _2X5 — _3’
y(1)=-1

X n
aa(n+1)
003n

nzln!



n=1 4n n=1 (n +1)I n=1 2n
oo6n © n - 3
o By Zge) P EeGos

- n c S 2
13. Zm—_z) 14. Zm 15. Z 3

2. n * n? i n!
16. ;5 17 Lo 18. Z; 4"(n+6)
SHL . n-1 . nl
19.
; (n - 2) 20. nZ:S 70 21. ; (n N 2)

2 (n-2 = n’ - n-1
22. Zu 23. Z_ 24. Z 7"

X n = nl ©°n
25. Z— 26. nzo; . Z_

< 3 >SN = 3"n!

n=1

TeMBbI BOPOCOB /IJIs1 YCTHOTO ONpPOca

1.IToHsATHE MaTPHULIBI, TUIIBI MATPUIL

2. Onepanuu ¢ MaTpuLiaMu (CI0KEHUE, YMHOKEHUE Ha YHCIIO0, YMHO)KEHUE MAaTPULIBI HA MATPHUILLY,
TpaHcnopTHpoBaHue MaTpHuil). CBOHCTBa Oneparyi.

3. Onpenenureny MaTpuUL, UX CBOICTBA.

4. PaznoxeHue onpeeuTeNs o JIeMEHTaM JIto00# CTPOKH, CTOI0NA.

5. O6parnas matpuna. Kpurepuii ee cymiectsoBanus U Gopmyria Al BBIYUCICHHSL.

6. MuHOp MaTpuIbl, paHT MaTPHILIBL.

7. DnemeHTapHble NpeoOpa30BaHUS MATPHL, SKBMBAJEHTHblE MaTpUlbl M MX paHrd. JIuHelHo
3aBUCHMBbIE, JMHEMHO HE3aBUCUMBIE CTPOKM Marpuubl. Kpurtepuii nnHelHOW 3aBUcHMOCTH. CHCTEMBI
JMHEHWHBIX anreOpandeckux ypaBHeHuit (CJIAY).

8. CoBMecTHBIE, HECOBMECTHBIE, OTpeieieHHbIe, HeonpeeneHubie CJIAY.

9. ®opmynsl Kpamepa mis pemenus CJIAY.

10. Marpuunslii metox pemenus CJIAY.

11. Kputepuii comectHocti CJIAY Kponekepa-Kanemnnu.

12. Metox XKopnano-I'aycca pemenus CJIAY. ba3zucHslit MUHOp, Oa3uCHBIE U CBOOOTHBIE IEPEMEHHBIC
CJIAY.



13. Pemenue ofHOPOIHBIX cUcTeM TUHEHHBIX ypaBHeHul (OCJIAY).

14. Kpurepuii cymectBoBanusl HeTpuBuainbHbIX pemenuit OCJIAY.

15. ®ynnamenranpHas cucrema pemenuiit OCJIAY, obuiee permieHue.

16. IlonsiTue N-MEpHOTO BEKTOPA, ONEPAIMU C BEKTOPaAMHU.

17. JIuneiinoe apudMeTrnuecKkoe BEKTOPHOE IMPOCTPAHCTBO.

18. JIuneliHO 3aBUCHMasl U HE3aBUCHMAasl cucTeMa BeKTopoB. Kpurepuii 1uHeiHON 3aBUCHMOCTH
CUCTEMbI BEKTOPOB.

19. CymectBoBanue B Rn cuctemsl N IMHENHO HE3aBUCUMBIX BEKTOpOB. basuc B Rn.

20. JluneitHas 3aBUCUMOCTb B RN 11000#1 crcTeMbl U3 M BEKTOPOB (M>N).

21. Kputepuii 6a3uca B Rn. Pa3noxxenue Bekropa 1o 0a3ucy v ero eJUHCTBEHHOCTh

22. CkanspHoe npousBesieHue B RN, ero cBoiicTBa. JKOHOMHUYECKUN M MEXaHUYECKHUM CMBICI CKaJISIPHOTO
MIPOU3BEACHHUS.

23. N-MepHOE eBKJIMJI0BO MPOCTPAHCTBO, MOAYJb BEKTOPA, HANPABJICHNE KOCHHYCHI BEKTOPA.

24. IIpoekiiys BEKTOpa Ha BEKTOP, OPTOTOHAJIbHBIE, KOJJIMHEAPHBIE, KOMIUIAHAPHBIE BEKTOPBL,.

25. BekTop Kak HampaBJIEHHBIH OTpe30K. J(eKapToB MpsIMOYroJIbHBIN 0a3UC U eKapTOBa MPSIMOYTrOJbHAs
cucTeMa KoopaAuHar (J.10.C.K.).

26. Paanyc-BeKTOp TOUKH, KOOPAMHATHI TOUKH B JI.II.C.K.

27. BekTopHOE NPOU3BEAEHUE BEKTOPOB B £3, €r0 CBOMCTBA, MEXAHUYECKUI CMBICIL.

28. CwmemaHHOe MPOU3BEICHNE BEKTOPOB B £3, €ro CBOMCTBA.

29. YcnoBus OpTOrOHAJIBHOCTH, KOJJIMHEAPHOCTH, KOMILUIAHAPHOCTH BEKTOPOB B £3.

30. [TonsiTne ypaBHEHHsI TEOMETPUIECKOTO 00Opa3a.

31. IlnockocTh, HOpMaIbHBIN BEKTOP MIIOCKOCTH. O0Ilee ypaBHEHUE MIIOCKOCTH U €r0 YaCTHBIE CITyYau.
32.Y¥rom Mexay IUIOCKOCTSMH, YCJIOBUE TEPHEHIUKYISIPHOCTH W NApAJUIENBHOCTH IUIOCKOCTEH,
paccTosiHUe OT TOYKHU J0 ITocKocTH. [mockocts B £n, N>3.

33. Ilpsimast B E3, ee HampaBiswoomui BekTop. OOmIMe, KAHOHWMYECKHE, TapaMeTPUUECKHE YpaBHCHUS
npsamoil. JIyd u oTpe3ok.

34, VYron wmexnay mnpsameiMua B FE3.  IlepnenaukynspHbie, MOapajuiebHbIe, IE€pECeKaromuecs |
CKpenuBaroIuecs npsimbie. Paccrosaue oT Touku 10 npsiMoid B E3. [Ipsimast, myd u otpe3ok B £n, n>3.
35. Yron Mexay npsIMOM M IJIOCKOCTBIO, YCIOBUS MapajuIeIbHOCTH W MEPNEHANKYISIPHOCTH MPSIMON U
II0CcKOCTU. TouKa nepeceueHus NpsMON U INIOCKOCTHU, IPUHAUIEKHOCTD IPSIMON INIOCKOCTH.

36.1Ipsimast Ha TUIOCKOCTH, KaK YacCTHBIM Clydail mpsMoil B E£3 M Kak JIMHUS NEPEceYeHUs IJIOCKOCTH C
II0CKOCThI0 OXV.

37.YpaBHeHHE NMPSAMOK Ha TUIOCKOCTHU C YIIIOBBIM KO3(PPHUITUESHTOM.

38. YpaBHeHHE KpUBOW BTOPOrO MOPSIIKA, €ro Mpeodpa3oBaHue C IOMOILIBIO IOBOPOTA U MApaLIEIbHOTO
IIEPEeHOCca 0Cel KOOPAMHAT.

39. Dnnunce, runepOoia, napadona. Ocu CUMMETPUH, HEHTP, BEPIINHBI, IKCIIeHTpUucuTeT. KanoHnyeckue
YPaBHEHUS U YPABHEHMSI CO CMEILIEHHBIM LIEHTPOM.

40. MHOeCTBO, Ollepalii ¢ MHO>KECTBAMH.

41.@yHKIMS OHOM MepeMeHHOH, crocoObl 3agaHua. OCHOBHBIE 3J€eMEHTapHble QYHKIUH, UX IpaduKy.
42.CnoxHas QyHKITHS.

43 Tlpenen pyuxuuu npu x[xo (x[10]).

44. beckoHe4yHO Manas (PyHKIHS U ee CBOMCTBA.

45. beckoHe4HO OoJbasi GyHKIM, CBSI3b C OECKOHEUHO MaJOi.

46. OcHOBHBIE TeOpEMBI 0 Ipezenax GYHKUUHU (KpUTEPHil cylliecTBOBAHUS Mpejielia, €IMHCTBEHHOCTb,
IIPEZIeN CyMMBI, IPONU3BENIEHUS, YaCTHOTO).

48. IlepBblil U BTOPOH CHIEUAIIBHBIE ITPENEIIBI.

49. CpaBHeHHE OECKOHEYHO MabIX (QYHKLUH.

50. HucnoBas nocienoBaTeabHOCTh. CBOMCTBA

51. MoOHOTOHHBIE TOCIEA0BATEIBLHOCTH

52. Ilpenen 4yuCIOBOM MOCIEI0BATEILHOCTH

53. Teopema Beliepmrpacca.

54. Bropoii 3ameyaTenbHbIi Mpeel.

55. OgHOCTOpOHHME MTpeaesl (PyHKINH.

56. HenpepbIBHOCTH (DYHKIIMH B TOUKE, HA HHTEpBaJe, OTpe3ke. TOUKH pa3pbiBa U UX KIacCU(UKAIIHSL.



57. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKIUSAX (HEMPEPHIBHOCTH OCHOBHBIX 3JIEMEHTAPHBIX
GbyHKIUH, CTIOXKHON (QYHKITUH).

58. CoiicTBa (pyHKIMI HEMPEPHIBHBIX HA 3aMKHYTOM OTpE3Ke, a0COIIOTHBIM SKCTpeMyM (yHKIIUH.
59.Ilpupanienue apryMeHTa U mpupaimieHue GyHKIUH. 3a1a4a 0 KacaTeIbHOU K MIIOCKOW KPUBOM.
60. IIpousBoaHast PyHKIIUH, €€ TCOMETPUICCKHIA U U3HUECKUIN CMBICI. Y PaBHCHHE KacaTeIbHOU U
HOPMaJIA K KPUBOM.

61. Temn pocra ¥ AIaCTUYHOCTH (PYHKIIHH.

62. HeoOxoaumoe yciioBue qudGepeHInpyeMOCTH QYHKIINH.

63. OcHoBHEbIe MTpaBmia U GopmMynbl TuphepeHITTPOBAHNS.

64. Tuddepennman GyHKIIUN, €Tr0 T€OMETPUICCKHI CMBICII, CBOWCTBA, IPUMEHEHHUE K TPUOITIKEHHBIM
BBIYUCIICHUSIM.

65. IlpousBoanslie u nuddepeHranbl BHICIIMX TOPSAKOB.

66. [IpaBuso Jlonmuras

67. UccnenoBanue GyHKIIUU U TTOCTpOEHUE Tpaduka.

68. OcHOBHBIE TEOPEMBI O AUPPEPEHTUPYEMBIX PYHKIHSIX.

69.I1epBoobpasnas. Teopema o nepBoodpazHoit. HU, ero reomerpruuecknii cMbICT.

70. CsoiictBa HU.

71. Teopema o 3ameHe nepeMeHHol B HI.

72. TaGnuia OCHOBHBIX HHTETPAJIOB.

73. UnTerpupoBanue no yactsim B HU.

74. ParmonanbsHbIe IpoOH, TpaBUIIbHBIC W HETIPaBWIbHBIC ApoOu. IHTEeTrpupoBaHUe HEMPaBUIbHBIX
npoOeit (Teopema).

75. Ilpocreiimme parmoHalIbHBIC APOOH, X HHTErpUpoBaHue. TeopeMa o pas3siokKeHUU PABUIbHON
IpoOr Ha CyMMY MPOCTEHIIHMX ApOOEH.

76. UnTErpripoBaHre TPUTOHOMETPHIECKUX (DYHKITHH.

777. aTerpupoBaHue NpoCTEUIINX UPPALTUOHATILHOCTEN.

78. TpuronomeTpuyeckue moJACTaHOBKH.

79.3amaua 0 BBIYMCICHUU TUIONIAU KPUBOJIMHEHHOW TpaICIUH.

80.0U kak nipenen uHTerpaibHbix cymM. ['eomerpuueckuii cMmbicit OU. Teopema cymectsoBanust OU.
81. CpoiictBa OU, TeopeMa 0 cpeaHeM.

82. TeopeMa 0 mpOU3BOJAHON OT MHTETpaja C MIEPEMEHHBIM BEPXHUM MPEACIIOM.

83. ®opmyna HrroroHa-Jleibuuia (Teopema).

84. 3ameHa nepeMeHHOW U UHTErpupoBaHue 1o yactsam B OU.

85. Teopemsl 0 TUIOMIAIN TIIOCKOW (PUTYpBI, OTPAaHUYEHHON JTMHUSIMU, 33JaHHBIMU a) B IEKAPTOBOM
CUCTEeMEe KOOpJMHAT; 0) mapaMeTpUUYeCKu.

86. JliinHa nyru miockoit kpuBoil. Teopema o JuIMHE yTy B I€KapTOBOM CUCTEME KOOPJMHAT U €€
CIIEJICTBHUSI.

87. Beruucienue 00beMOB TeJ MO TUIOMIA M MOMEePEeYHBIX ceueHul (Teopema). O6beM Tena BpaiieHusl.
88. DxoHoMuueckue npuioxenus OU.

89. HecoOcTBeHHBIE HHTETPANIBI 1-T0 pojia ¥ 2-T0, UX ONpeAeTeHIe, BHIYUCIECHUE U TEOMETPHUUECKUN
CMBICI

90. Tuddepenmnmanbupie ypaBHeHUs MepBOro nopsaaka. OCHOBHBIC TOHATUS

91. IV ¢ pa3nenstomuMucs NepeMeHHbIMU

92. Onnoponansie Y.

93. Jluneitusie quddepeHnraibHble ypaBHEHUS.

94. TuddepennmanbHupie ypaBHEHUs BTOPOTO Nopsiaka. OCHOBHBIE MTOHSATHUS

95.JIuneiinbie mudhepeHnnanbHbIe YypaBHEHUS BTOPOTO MOPSIIKA.

96.Yucnossie paasl. Yactuunas cymma. Cymma psijga

97.Heo6x0 MBIl MPU3HAK CXOAUMOCTH. ['apMOHMUYECKHA psijl.



98.JlocTaTouHblE IPU3HAKU CXOAUMOCTH. [IpU3HaK cpaBHEHUS.
99.ITpusnak Jlanambepa.

100.PanukanpHelil npusHak Komm.

101.MuTterpanpHselii mpu3Hak Komw.

102.3nakouepenyrommuecs psiabl. [Ipusnak JleriOnuna
103.®ynkimonanbubie psabl. CXo0aMMOCTh (PYHKIIMOHAIBHBIX PSIOB.



TecToBble 3aJaHUA JI5 TERKYLIEro KOHTPOJIsA

3aoanue 1. «<Mampuuor» (15 mun.)
1. Croubko JHeiiHo-Hesaucumeix crpok mveer C = (B-A)T + AT-B" — D, ecim

01
1 2 3 1 2
A= ; B= ;, D=]0 0]
011 3 4
3 8
a)0; 6)1; B)2; T1)3.

2. Pacnionoxuth MaTpuiibl B IOPsAKE YObIBaHUS UX PAHTOB:

1 2 31 1 2 2

1)4561;2)031;3)(1234];4)(O O].

-1-2-3-4 00
5 7 9 2 0 0 1
a)(1,3,4,2); 6)(2,1,3,4); B)(1,2,3,4):; 1) (43,2 1).

3aoanue 2. «Pewenue CJIAY» (20 mun.)
1. Cucrema u3 Tpex ypaBHEHHIl ¢ TpeMsl IepeMEHHbIMH B MaTpuaHoM Buzie A-X = B. r(A) = 2;
r(A/B) = 2. Cnenaiite BBIBOJ O PEIICHUHN CHCTEMBI.
a) coBMecTHa; 0) HEeCOBMECTHA; B) OTpENeJIeHa; T') COBMECTHA U HEOPEICICHHA.
2. Pemiuth MaTpuyHOE ypaBHEHUE

4 2 2

a)l; 6)-2; B)0; 1) 10.
3. Haiitu ¢pyHIaMeHTaIbHYIO CUCTEMY PEIIEHU CHCTEMbI JJMHEHHBIX YPaBHCHHM (B OTBETE
yKa3aTh YHCIIO PEUICHU):

X, + X, + X3+ X, — %, =0,
X, +2X, + 3%, + X, + 2%, =0.
a)l; 6)2; B)3; 1r)4.

5 3 1 9
( j X = ( 8]. B oTBeTe ykazath cyMMy 3J1EMEHTOB MaTpPUIlbI X.

3aoanue 3. «Bexmopnas anzeopa» (20 mun.)

a = (L11);

a, = (0;0;1);
1. JlaHbl yeThIpe BEKTOpA:

a =(2;2;2);

VYkazaTh BEKTOpbI, 00pa3yromiue 6a3uc B Rs.
a) (a, a,, a;); 0) (a,, a3, a,); B) (a,, a,, a,); r) Oasuca Her.

2. JlaHbI BEKTOpBI d =1 — J, h=2 J + 2k. Kaxoe u3 yTBepKI€HHUI JUISl HUX BEPHO:
_ - = = = 27
a)a=b; 6)allb; B)a_Lb; r)a b):?.
3. Haiitu tuomaap TpeyroiabHuKa ¢ Bepuinaamu B Toukax A(1; 0; 3) B(-1; 2; 3) C (-1; -2;
0).



2) \/32; 6)@’_2; B)‘/S_4; ) \/34.

3aoanue 4. «Ananumuueckasn zeomempusny (20 mun.)
1. lana uiockocts I1: 2x — y +Z — 4 = 0 u rouku M1(-1, 2, 0), M2(2, 1, 1), M3(0, 0, 4). Kakoe
13 YTBEPKICHUN BEPHO:
ay M, ell; 6) M,ell,M,¢1I, sy M, ¢ lI,M, ¢lIl;, vr) M,ell,M, eIl
x-3 y+2 =z

2. Nana npsimas |: —— = = — u wiockocTh I1: x + y — 22 + 1 = 0. Kakoe u3

2 2
YTBEPKJICHUH BEPHO:
a) |11, 6)/ L II; B)l € IT; r) npsmas u IWIOCKOCTb TIEPECEKAIOTCS B TOUKE
Mo(1; —4; -1).
3. Haiitu paccrosiaue Touku Mo(—1, —4) ot npsimoii 2x —y + 3 = 0.

3 3 3
a) _E’ 6) E! B)3a F) E
3aoanue 5. «llpedenvry (10 mun.)

1 X
1. Jlans pysxmum: 1) Y =—; 2)y=x¥;3) y=sIn g; 4) Y =COS2X. BeIsCHUTE, KaKue
X

u3 HUX GeckoHeuno mansle pu X —> 0.
a)1;3 0)2;4 B)2;3 1)1;3.

1
2. Jlans pynxmum: 1) Y=1ogX; 2) y= — 3) Yy =arctgx. Kakue u3 nux 6eckoHE4HO
0,5 X

Oospiue mpu X —> 0,
a) 1/2; 6)0; B)-3/5; 1) €l
tgax

3. Haiitu a, eciu lim=—=2.
x>0 8x

a) 16; 6)%; B)4; 1)-16.

3aoanue 6. «Ilpouseoonan» (20 mun.)
1. Kakue u3 pynkuuii spnsitorcs AudepeHnupyeMbIMi B TOUKE Xo = 1.

1) y=tg@+~/X); 2) y=arccosx; 3) y=¥Yx>—8x+3; 4) y=x2In(Ll—x?).
a)l;2 6)1;3 B)2;3 1)2;4.
2. Bel4uciIuTh 3HAYECHUSI IMPONU3BOJHBIX (I)yHKHI/II/I B TOYKCEC X0.

y:12In(x+\/x27+3), X, =1.

a)6; 6)12; B)4; 1)5.
y:(x2+5x—4)lnx, X, =1.
a)7; 0)9; B)2; r) 4.

y=sin2%x, X, =2.

)2 60 ) = D1
a) —, : B)——,; T) L.
4 4

3. BeruuciuTh 3HaYeHHE TPOU3BOIHON (PYHKIIUU



X = arctgt
, 33IaHHOW TTapaMETPHUECKH MpH t = 2.
y =arctg+/

a) ¥a; 0)5; B)S5/4; r)4/5.

4. onpenenuTh yrioBoi ko3¢ GHUINEHT KacaTelbHOl K rpaduky Gynkunu Y = B TOUKE

X0 =2.
a)4; 0)—4; B)-12; 1)12.

3aoanue 7. «Heonpedenennwviii unmezpany (20 mun.)
1. MHOXecTBO nepBoo6pa3HI)1x dynxmuu f(X) = 2 umeer Bug ...

a) —6e>* +C; 6) geﬁx+2 +C; 1) e¥?4+C; 1) 6% +C.

2. Haiitu IX3 In xdx.

4 4 4 4 4
a) X—+£+C; 0) X—Inx+X—+C; B) X—(Inx+lj+c; r) X—(Inx—1j+c.
4 X 4 4 4 4 4 4

3. Hai j ox

. HTHU —_— .
x*—2x—-3

a)llnx—_?’+c; 6)—I X+1 B)—Inx 3, 1) = arctg Xic
8 x—3 4

3aoanue 8. «Onpedenennviii unmezpan u ezo npunodxcenusn» (20 mun.)
nl3

1. J. sin3xdX pases ...
0
a)2/3; 0)2; B)-2; r)-2/3.
1

2. Beruncaute J.XEZXdX

a) 1; 6)%(624-1); B)%(ez—l); r) 2e* +1.

3. BBIUMCIUTS IUIOIAAb (PUIYPBI, OTPAHUYEHHOMN IMHUAMH Y = X2 —2, y =2.
a) 64/3; 0)16; B)32/3; r)32.

3aoanue 9. «/Jupgepenyuanvuvie ypasnenusn» (20 mun.)

1. OnpenenuTs THI AH(QEPEHIMATBLHOIO ypaBHeHns Y — Z y=X

a) MuHelHoe 1.y.; 0) A.y. Tuna bepHymin; B) OMHOPOAHOE A.y.; T) J.y. C Pa3AeiSIOIINMUCS
MepEMEHHBIMU.

2
2. Jlano ny. Y =(3k —1) X2, torga GyHkuus Y = g X* sBnsercs ero petenneM pu K

paBHOM?

a)0; 6)1; B)2; 1)3.

3. Jlano nuHeltHOE 01HOpOAHOE TuddepenmuansHoe ypaaerne Y — 4y’ + 3y = 0. Haittu
ero o0lee peleHue.



a) Ce X +Ce™: 6) e +Ce™: B e *+Ce”; 1) cet+ce®.

3aoanue 10. «Psaovry (20 mun.)
Bapuanum 1.
1. UccnenoBath Ha CXOIUMOCThD TTOJIOKUTEIIBHBIC PSI/IbL:

= n® & 3n-1
V251 O Lonrs

n=1
1) a) u 6) cxonsTcs; 2) a) cxoauTcsi, 6) pacXoIUTCs;
3) a) pacxoautcsi, 0) CXOIUTCS; 4) a) u 0) pacxoasATcH.

2. VccnenoBath 3HaKOYEpEAYIOIIMECS PSAbl HA aOCOIIOTHYIO M YCIOBHYIO CXOJUMOCTB!

R | = (3n+1Y
) Y (D" ——; 6 > (-] :
) n°“+3 Y 1+n
1) a) cxonuTcs abCONIOTHO, 0) CXOAUTCS YCIOBHO;
2) a) u 0) cxoauTcst abCOIOTHO;
3) a) cxoauTCs YCIOBHO, 0) PacXOaUTCS;

4) a) cxomuTcs aOCOJIFOTHO, 0) pacXoIUTCA.

0 n
NnXx
3. HaliTu uHTEpBaJ CXOUMOCTH CTEIIEHHOTO Psija: Z

= 3"

n=1

a) (-3;3); 0)[-3;3); B)[-1/3;1/3); 1) (-1/3; 1/3].

4. Pa3noxxuTh QYHKIHIO ¥ = y(X) B CTENICHHOH PSi/l B OKPYKHOCTH TOYKH X = X0:
y(x) = In(1-x?), x = xo.

Bapuanm 2.
1. UccnenoBaTh Ha CXOUMOCTD TOJIOKUTEIBHBIE PSIIIbI:
00 1 0 n
a) ; 0) ) ——.
nzzll n“+1 ~ Sn+l
1) a) u 6) cxomsTcs; 2) a) u 6) pacxoasTcs;
3) a) cxoauTcs, 0) pacXoaUTCS; 4) a) pacxoauTcs, 0) CXOIUTCA.

2. UccnenoBath 3HaKOYEPEAYIOIIUECS PSIBI HA A0COIOTHYIO U YCIIOBHYIO CXOJAMMOCTD:
2 m = (7n+1Y'
a) Y (-D)"tg—:; @Z( )
n=1 n n=1 9n + 3
1) a) cxoautcs abCoIIOTHO, 0) CXOAUTCS YCIOBHO;
2) a) cXOAUTCS YCIOBHO, 0) CXOAUTCA a0COIOTHO;
3) a) u 6) cxoATcs aOCOOTHO;
4) a) cxouTcs aOCOIFOTHO, 0) pacXoIUTCA.

0 2n Xn
3. Haiitu I/IHTepBaJ'I CXOOAMMOCTH CTCIICHHOI'O pﬁ):[a: Z 2 2 .
N+

a) (-2;2];  6)(=1/2;1/2);  B) [-1/2; '4]; 1) [-2; 2].

4. Pa3noxuTh QYHKIMIO ¥ = y(X) B CTENIEHHOM PSi/T B OKPY)KHOCTH TOYKH X = X0
y=sinx?, x = xo.



Bomnpocs! 1 npakTHYecKne 3aJaHUA K IK3aMeHY
1. TIlonATue MaTpuULbl, TUIIBI MATPHUILL.
2. Omnepanuu ¢ MaTpuiaMy (CIOKEHHE, YMHOKEHHE Ha YHCII0, YMHOKCHHE MaTPHUIIbI HA
MaTpully, TpaHCopTHpoBaHue Matpui]). CBONCTBa onepanuii.
Onpenenureny MaTpul, UX CBOMCTBA.
Pasnoxxenue onpenenuTens 1o 31eMeHTaM JII000H CTPOKH, CTOJIOLA.
Oo6patnas marpunia. Kpurepwuii ee cymecrBoBanus u (opmysia it BEIYHCICHUS.
Cucrembl muHeNHbIX anreOpandeckux ypaBHenuii (CJIAY).
CoBmecTHBIC, HECOBMECTHEIE, OlIpeiesieHHbIe, Heompeaenenubie CJIAY.
®opmynsl Kpamepa mis pemenns CJIAY.
Matpuunsiii Meton pemenust CJIAY.
10 MuHop MaTpulibl, paHT MaTPHULIBI.
11. DnemenTapHble IpeoOpa30BaHUS MATPUL], SKBUBAJICHTHbIE MaTPUIIbI M UX PAHTH.
12. JIuHeiHO 3aBUCUMBIE, TMHEWHO HE3aBUCHMBbIE CTPOKM MaTpHIlbl. Kpurepuii muHeiHON
3aBUCHUMOCTH.
13. Kpurepwnii comectHocti CJIAY Kponekepa-Kamemmu.
14. Meron XKopnano-I'aycca pemenus CJIAY. ba3zucHblil MuHOD, Oa3uCHBIE U CBOOOIHBIE
nepemenHbie CJIAY.
15. Pemenune oqHOpOIHBIX cucTeM JuHEHHbIX ypaBHeHU (OCJIAY).
16. Kpwurepwii cymectBoBaHus HeTpuBHAIBHBIX penreHuit OCJIAY.
17. ®ynnamenTanbHas cucrema pemennit OCJIAY, obuiee peuieHue.
18. TlonsiTHe n-MEepHOTO BEKTOPA, OTIEPAIINU C BEKTOPaMHU.
19. JluneitHoe apudpMeTHIESCKOE BEKTOPHOE ITPOCTPAHCTBO.
20. JluneiiHo 3aBHCHMas M HE3aBUCUMas CUCTEMa BEeKTOpoB. KpuTtepuii TMHEHHON 3aBUCHUMOCTH
CUCTEMbI BEKTOPOB.
21. CymecTtBoBaHHe B Rn crcTeMBbl n IMHEWHO HE3aBUCUMBIX BEKTOPOB. ba3uc B Rn.
22. JluneliHas 3aBUCUMOCTH B Rn 110001 crcTeMBI U3 m BEKTOPOB (IM>n).
23. Kpurepuii 6a3zuca B Rn. Pa3noxenne BexTopa 1mo 6a3ucy 1 ero eIMHCTBEHHOCTb.
24. CxkanspHOe Mpou3BeneHue B Rn, ero cBoiicTBa. IKOHOMUYECKUN U MEXaHUYECKUH CMBICIT
CKaJISIPHOTO TIPOU3BEICHHUSI.
25. N-MepHOE eBKIUA0BO MPOCTPAHCTBO, MOJIYJIb BEKTOPA, HAIIPABJIEHUE KOCUHYCHI BEKTOPA.
26. Ilpoekuus BeKTOpa Ha BEKTOP, OPTOTOHANIbHBIE, KOJUTMHEAPHBIE, KOMIUIAHAPHBIE BEKTOPBIL.
27. BekTop Kak HampaBlIeHHbIH OTPe30K. J[ekapToB NpsAMOYToIbHBIN 06a31C U JeKapTOBa
MPSIMOYTOJIbHAsI cUCTeMa KOOPAMHAT (JI.11.C.K.).
28. Paanyc-BeKTOp TOYKU, KOOPJMHATHI TOYKH B JI.II.C.K.
29. . BekropHoe npousBeaeHue BeKTopoB B E3, ero cBoiicTBa, MexaHUYeCKHIl CMBICIL.
30. CmemanHoe npousBeeHHe BeKTOpoB B E3, ero cBoiicTaa.
31. VYcnoBust OpTOroHaIbHOCTH, KOJUTMHEAPHOCTH, KOMIIAHAPHOCTH BEKTOpOB B E3.
32. llonsTue ypaBHEHHS T€OMETPUUYECKOTO 00pasa.
33. IlnockocTb, HOpMaIBHBINA BEKTOP MIockocTu. OO0I1ee ypaBHEHHE TUIOCKOCTH U €T0 YaCTHBIE
ClIydJau.
34. Yroa Mexay INIOCKOCTSAMH, YCIOBHE NEPIEHANKYIIPHOCTH U NapaJljIebHOCTH MJI0CKOCTEH,
paccTosiHAE OT TOYKH 10 IiockocTH. [Inockocts B En, n>3.
35. Ilpsamas B E3, ee nanpasistromuii Bektop. OO1IMe, KaHOHUYECKUE, MapaMeTpUUYeCcKHe
ypaBHEHUSA NMPAMON. JIyd U OTpE3oK.
36. Yroa mexnay npsaMbeimu B E3. TlepnenaukysspHsle, napajjienbHble, IepeceKaromuecs 1
CKpelMBaroIuecs npsmsle. PaccrosHue ot Toukn o npsimoit B E3. Ilpsamas, 1yd u oTpe3ok B
En, n>3.
37. Yroa Mexay NpsMOH U INIOCKOCTBIO, YCIOBHS MapajlIeIbHOCTH U MEPIEHIUKYIISIPHOCTH
MPSIMON U TUIOCKOCTH. Touka nepecedeHust NpsIMON U IJIIOCKOCTH, TPUHAIEKHOCTD MPSAMOM
IIJIOCKOCTH.

©ooN s W



38. IIpsimast Ha TUIOCKOCTH, KaK YacTHBIN cirydaid mpsamoii B E3 u kak nuHUS nepecedenus
IJIOCKOCTH € MIockocThio OXY.

39. VYpaBHeHUE NPsAMOI Ha IUIOCKOCTH C YIIIOBBIM KO3 (HhHULIHEHTOM.

40. YpaBHEHHE KPUBOH BTOPOTO MOPSIKA, €ro MPeoOdpa3oBaHKe ¢ IIOMOIIBIO IIOBOPOTA
[apajuIeJIbHOTO MEPEHOCA OCEW KOOPAUHAT.

41. Dnmuarc, runep6oa, napadosa. Ocu CHMMETPHH, IICHTP, BEPITUHBI, SKCIICHTPUCHUTET.
Kanonnueckrie ypaBHEHHUsI U YpaBHEHHS CO CMEIICHHBIM I[EHTPOM.

42. MHOXeCTBO, OIIEPaIlUH C MHOXKECTBAMHU.

43. DyHKUMA OJHOW NEepeMeHHOH, criocoObl 3aganns. OCHOBHBIE dJIeMEHTapHbIC (YHKITUH, UX
rpaduku. CiioxxHast QyHKITHSL.

44. Tlpenen ¢pynkimu npu x[1x0 (x0).

45. beckoHe4yHO Manas (pyHKIUS U €€ CBOMCTBA.

46. BeckonewyHo Ooibast (YyHKIUS, CBSI3b C OECKOHEYHO MaJIOH.

47. OcHOBHBIE TEOpPEMBI O Mpeaenaax QyHKIUHN (KpUTEpU CyLIeCTBOBAaHUS Mpeena,
€IMHCTBEHHOCTD, TIPEET CYMMBI, POU3BEJICHNUS, YACTHOTO).

48. TlepBsIii M BTOPOW CIIEIMATIHHBIE TTPEIEIbI.

49. CpaBHeHHME OECKOHEYHO MaJbIX ()YHKINH.

50. OmgHOCTOpOHHUE MpeeNbl (PYHKIHN.

51. HenpepsIBHOCTh GYHKIIMU B TOUKE, HA HHTEpBaje, oTpe3ke. TOukH pa3pbiBa U UX
Kiaccuukanus.

52. OcHOBHEBIE TEOPEMBI O HETIPEPHIBHBIX (DYHKIHSIX (HETTPEPHIBHOCTh OCHOBHBIX
AJIEMEHTApHBIX (PYHKIUH, CII0)KHON (QYHKIINHN).

53. CaoiicTBa QyHKIHIA HEMPEPHIBHBIX Ha 3aMKHYTOM OTpe3Ke, a0COIIOTHBIN 3KCTPEMyM
byHKINH.

54. Ilpupaiienue apryMeHTa U npupaimieHne GyHKIuU. 3a1ada 0 KacaTeJIbHON K IUIOCKOM
KpHUBOM.

55. IlpousBogHas GyHKIINU, €€ TCOMETPUUSCKUN U PU3NUECKUN CMBICT. Y paBHCHHE
KacaTeJIbHOW U HOPMAJIU K KPHUBOI.

56. Temr pocTa 1 3aCTUYHOCTD (DYHKITHH.

57. Heobxomumoe ycioBue auddepeHupyeMocTy QyHKIIUH.

58. OcHoBHbIe TpaBuia U GopMyIibl AuGhepeHITTPOBAHUS.

59. udbdepennuan GyHKIUHA, €TO TEOMETPUIESCKUI CMBICII, CBONCTBA, IPUMEHEHHUE K
HPUOJINKEHHBIM BBIUYHCIICHUSIM.

60. ITpousBomubie u U GEpEeHITATBI BHICIIHX MOPSIAKOB.

61. IlepooOpasnas. Teopema o nmepoodpasznoii. HU, ero reomerpuueckuii cMbICII.

62. CsoiictBa HU.

63. Teopema o 3ameHe nepemeHHoi B HU.

64. Tabnuia OCHOBHBIX HHTETPAJIOB.

65. MHuTterpupoBanue mno yactsm B HU.

66. PanumonanbHble qpoOu, MpaBUIbHBIE U HENIPAaBUIbHBIE JpoOu. HTerpupoBanue
HEeTpaBWIBHBIX Ipo0el (Teopema).

67. Ilpocreiimme pauroHagbHbIE IPOOH, UX UHTErpUpoBaHue. Teopema 0 pa3iokKeHuu
MPaBUIBHOM IpoOU HA CyMMY MpocTeimux apooeii.

68. MHuTerpupoBaHne TPUrOHOMETPHUECKUX (QYHKINH.

69. MHuTerpupoBaHue NpoCTEHIINX HPPALIMOHAIBHOCTEH.

70. TpuroHomMeTpHuyeCcKHe MOJICTAHOBKH.

71. 3anmada o0 BBIYMCIIEHUH IJIOLIAIU KPUBOJMHEHHOM Tpanenuy.

72. OWU xak npezen HHTErpanbHeIX cyMM. ['eomerpuueckuii cmpica OU. Teopema
cymectBoBanust OU.

73. CaoiictBa OU, TeopeMa o cpeHeM.

74. Teopema o MPOU3BOAHOM OT HHTErpaa C IEPEMEHHBIM BEPXHHUM IPEIEIIOM.

75. ®opmyna Herotona-JleitbHu1a (Teopema).



76. 3ameHa epeMEeHHOU U MHTErpupoBaHue 1o JacTsm B OU.
77. TeopeMmsl O TUIOLIAIU TUIOCKON (PUTypBI, OTpaHUYEHHOHN JIMHUSIMH, 331aHHBIMU a) B
JIEKapTOBOM cHCTEME KOOPAHMHAT; 0) mapaMeTpUUYeCcKu.

78. JyimHa nyru miockoil kpuoid. Teopema o JMHE Ayry B AEKapTOBOM CUCTEME KOOPIMHAT U

€€ CIIE/ICTBHUSL.
79. Beruucienne 005eMOB T IO TUIOIIAIAM MOTIEPEYHBIX ceueHul (Teopema). OObeM Teia
BpaIleHUs..

80. Dxonommueckue mpuioxenus OU.

81. HecoOcTBeHHble HHTETpaJBI 1-TO posa u 2-r0, UX ONpeaesieHHE, BEIYUCICHHE U
F€OMETPUYECKUI CMBICIL.

82. Jluddepenmnmanbupie ypaBHEHUS IepBOTO Mopsiaka. OCHOBHBIC IOHATHS

83. J1VY ¢ pa3nensironmuMucs mepeMeHHBIMU

84. Omuoponnsie J1Y.

85. Jluneiinsie nuddepeHuanbHbie ypaBHEHUSI.

86. Jluddepenmmanbabie ypaBHEHHS BTOPOTO Topsika. OCHOBHBIE TIOHSATHUS

87. Jluneiinsie mudepeHnanbHbIe YpaBHEHUSI BTOPOTO TOPSIKA

88. Umcnoseie psnpl. Yactnunas cymma. Cymma psiia

89. HeoOxoauMelii MpU3HAK CXOAUMOCTHU. [ apMOHUYIECKHUN PSIIT

90. [ocraTo4HbIe MPU3HAKH CXOAUMOCTH. [Ipu3HaK CpaBHEHHS

91. MpwusnHak JJamambGepa

92. PagukaneHbIil mpu3Hak Komm

93. UnrerpanpHbiil mpu3Hak Komm

94. 3nakouepenyromuecs pssl. [Ipusnak JleiOnumna

95. ®ynkuoHambHBIC psAbl. CXOTUMOCTh QYHKITMOHATBHBIX PSIIOB.

Ilepeuenv npakmuueckux 3a0anuii 0141 NPOGEOCHUA IK3AMEH A
(npakmuueckuit éonpoc)

1.JlaHbl MaTpHUILIBI 2.JlaHbl MaTpUIIBI

0 10 1 0 1
A=2 0 1{«B=|3
011 1

Brrauciuth A B

0
0 A=
1

— &~ O

2 0
0 1
1 0
3 0

P, A O R = O

1 1

Brrancnuths A2

3.J1aHbl MaTpHIIBI 4.JlaHbl MaTpUILBI

2 11 3 0 100
A=|0 0 1|«B=|4 1 A=|0
101 1 3 1

N B

1 2
1 0

Breruucnure A_l




Berancmurs D+ A+2-B

5.PemmmTs cuctemy JIMHEHHBIX YPAaBHEHUN II0

(2X+5y+2=8,
dopmynam Kpamepa < 3X— y+ 27=3,
X+Yy—22=5.

6.Pemuth cucreMy JTMHEMHBIX ypaBHEHUN
METOJI0M 00paTHOM MaTpUIIbI

(3x+y+22=3,
J4X—y+3z=2,
X+y—2z=-1.

7.PemmnTh cucTeEMy JTMHEHHBIX YPaBHEHUN

(x—3y+2z=3,
meronoM [aycca < 2X-5 V+2Z :4,

X+2y—2=5.

8.PemmTh cucreMy TMHEMHBIX YpaBHEHUN

(3x+y+4z=],

metoznom ['aycea < 2X— y—12 =2,

X+Yy+z=-2.

9.J1aHbI KOOPIMHATHI TOYEK A(4,—1,3) :
B(-21,0), C(0,-51), D(4,-12)

Haiitu yron mexay BeKTopamu AB u CD

10./laHbl KOOPAMHATHI BEPIIUH

TPEYTOJbHUKA A(—l, 2,—3) :
B(4,—1,0) : C(2,1,—2) Haiitn

TJIOIIAIh TPEYTOJIbHUKA ABC .

11.JlaHbl KOOPAMHATHI BEPIIMHBI TUPAMUIBI
A(5:2,0). B(2,50). C(L24),

D(—l, 1, 1) Haiitn 00beM mHpaMu/isI

ABCD.

12.J1aHbl TPU TOYKH A(Z,—].,—Z) ,
B(l, 2,1) : C(Z,O,—S) Haiitu

ypaBHEHHUE IIOCKOCTH, MPOXOISIICH yepes

touxy Ane IIEHIUKYJISIPHO BEKTO BC
Y P YIAp Py

13.JlaHbl TPY TOYKH A(l,4,—2) :
B(—].,—S,Z) : C(—Z,—Z,—S) Haiitu

YpaBHCHUEC IIJIOCKOCTU ABC .

14.JlaHbl TPU TOYKH A(2,—1, 2) ,
B(l, 2,—1) Haiitu xaHoHM4eCKHE 1

napaMeTpruuecKue ypaBHEHUS MPsIMOU AB.

15.Haiitu npenensl QyHKIUI
. AXP—TX=2

lim ,

X—=2 2X°—X—6

16.Haiitu npenens! QyHKIUI
. 2x%2-5x-2

lim 5

x—0 3y —4x-15

. Sin 5X
17.Haiitu npenensl GyHKIHUHA lim
x=0 tg4x

18.Haiitu npenensl GpyHKIHHA

. ([ 2n+3 N+l
lim
n—o| 2N+1

7sin X
19.Haiitn npounssoausie pyskuuit Y = 3
X" +2

20.Haiitu npou3BoHbIe QPYHKIIMHA

y =sins2x




21.Haiitu mpousBoaHbIe (PyHKIUN

22 .Haiitu mpou3BOAHbIE (PYHKIIHIA

y — e—Sin X, arctge)(S esin X
x>—21n x
23.Haiitu acuMntoTsl rpaduka QyHKIUN 24 Haiitu s3kcTpeMyM (pyHKUINN
x*+4 23+
X X
25.Haiitu Touku neperuda rpaduka GpyHKIuu 26.MccnenoBarh (yHKIUIO U TIOCTPOUTH €€
_ x2—4x+1 X2 —x+1

X—4

rpaduk Y = 1
X —

2'7.BbIYMCIIUTh HEOIIPEIETICHHbIE HHTETPAJIBI

i 5x4—-3;+2%ﬁ2+3x dx

28.BbruncauTh HEONPEIEIEHHbIE HHTETPAJIBI

i(5—x) e™dx

X
29.BpIuncIuTh HEOIPEIETIEHHBIE HHTET PAJIbI 30.BpIuucinTh HEONIPEAEIICHHBIE HHTErPAJIBI
2cos X+1 i
182€05%+ gin xdx X% +1

[ dx
X(x+1)(x-2)

31.BerunciauTs mwiomanb GUrypsl,
OrpaHU4YeHHOM TUHUAMU. ClienaTh YepTex.

y=X*—X—2,
y=3X—2.

32.BeruucnuTh miomanb Gurypsl,
OrpaHUYeHHOM TUHUAMU. ClenaTh 4epTex.

y=X"+3x+4,
y=x+4.




IlepeyeHb OCHOBHOI M 10NOJTHUTEIbHON Y4eOHOM JTUTEPATYPbI, HEOOXOAMMOIT
JJISOCBOCHUS 1M CHUTIINHbBI

PaGora ¢ nuTepaTypoil SBISIETCS OCHOBHBIM METOJOM CaMOCTOSTEIHHOTO
oBiazieHusi 3HaHUAMH. OCMBICICHHE JIUTEpaTypbl TPeOyeT CHCTEMHOIrO IMOAXOoJa K
OCBOGHHUIO MaTepuayia, 4YTO TMpEeAyCMAaTPUBAET HE TOJIBKO TIIATENbHOE (Tpu
HEOOXOJMMOCTH — MHOTOKPAaTHOE) YTEHHE TEKCTa W HW3YYCHHE CIeIHaTbHOU
JUTCPATYpbl, HO U 06pau1eHHe K JOIOJHUTCIbHBIM HCTOYHHKAM — CIIPpaBOYHHKAaM,

SHUUKIIONIEUSM, CIOBAPSM.
Br16op nuteparypsl Uis U3ydeHUs AeiaeTcsi OOBIYHO 10 TMpPeABAPUTEIHLHOMY

CIIUCKY

JIUTEPaTypBhl,

KOTOPBIM  BBIJAJ  IIPENOJABATEIb,

CaMOCTOSITEIIFHOTO 0TOOpa MaTepHaoB.

IlepeyeHb OCHOBHOM U JOTIOJIHUTEIBHON JTUTEPATYPHI

100

IIyTeM

PexoMeHnayemasi 1uTeparypa
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