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BBenenune

Jucnuninuza «MareMaTuka» BIsIeTCsl OCHOBOM, HA KOTOPOW CTPOUTCS €CTECTBEHHOHAYYHAs U
npodeccuoHanbHasi HOJAroTOBKa OyAyIIMX OaKanaBpoB, CIIOCOOHBIX BHIMOJIHITH BCE BUJIbI
npodeccuoHaabHOM nestenbHocTH. [IpodeccnonanbHblil YypOBEHD MOATOTOBKH 0aKalaBpoOB B
3HAUYUTEJILHON MEpEe OIpPENeNseTCs OCBOEHUEM COBPEMEHHOTO MaTEMAaTUYECKOIO arapara,
BJIaJICHHEM MHCTPYMEHTAPHEM ISl HCCIECIOBAHUS U pEeIIeHHs MPO(heCCHOHATBHBIX 3a/1a4.
[ToaTomMy n3ydeHue JUCHUILTUHBI «MaTreMaTuka» 3aHUMAeT 3HAUUTEIbHOE MECTO B y4eOHOM
MPOIIECCe U CITYXHUT (PyHIAMEHTATBHOU 0a30# MOATOTOBKH CIICIIUATICTOB.

JlucuunianHa BKIIFOYAaeT OCHOBHBIE Pa3/elibl BBICIIEH MATEMATHKU:

e JluneitHas anrebpa

e Bekropnas anrebpa

e AHanuTHuecKas FeOMeTpus

e  ODyHKIUMU OAHON MEPEMEHHOM

e IIpenensl 1 HENPEPHIBHOCTh

o JludpdepenunanpHoe ucuncieHue GyHKIMA OJHON IIepeMEHHON
e HnTerpanpHoe HcUncCIeHUE

e ODYHKIUU HECKOJIBKUX MEPEMEHHBIX

o JluddepeHnuanbHbie paBHCHHS

e Pannl
NuauBuayanbHble NPAKTHYECKUE 3aJaHUS VIS CAMOCTOSAITEIbHOM PadoThl CTY/IEHTOB

WuauBuayanbHble 3afaHusl SIBISIFOTCS OJHOW W3 (OPM MOATOTOBKM K HMPAKTHUYECKUM
3aHATUAM. [lpakTuueckoe 3aHATHE —OJHAa U3 OCHOBHBIX (DOpM oOpraHu3anuu y4yeOHOTro
nporecca, MpeaCcTaBIsAomas co00il KOUIEKTUBHOE OOCYXKIEHUE CTYJEHTAMU TEOPETUYECKUX
BOIIPOCOB I10J] PyKOBOACTBOM IIPENOJaBaTEIIA.

OCHOBHOH 1ENbI0 MPAKTHUUECKOTO 3aHATUS SIBISETCS MPOBEpKa TIyOMHBI MMOHUMAaHHS
CTYAECHTOM H3y4aeMoil TeMbl, yueOHOT0 MaTepuana U yMeHHs U3JI0KHUTh €ro Co/iep:KaHue ICHBIM
U 4YETKUM SI3BIKOM, Pa3BUTHUE CAaMOCTOSATEIBHOIO MBIIUICHHS M TBOPYECKOM AaKTHBHOCTH Yy
CTYyJIEHTA.

Ha mnpaktuyeckux 3aHATHSX MNpedrojaraercs oTpadaTbiBaTh Haubojiee BaXKHbIE,
CYLLIECTBCHHBIE, CIIOXKHBIE 3a/ayd, KOTOpbIE, KaK CBHMJIETEIbCTBYET IPENOAaBaTEIbCKAs
MpaKTHKa, HauOoJiee TPYIHO YCBAWBAIOTCS CTY/I€HTAMHU.

ITepeuens 3aganui
3aganue 1. Haiitu pemieHue cucTeMbl TpeX JTUHEHHBIX ypaBHEHHI C TpeMsl HEM3BECTHBIMU: a)
o ¢popmynam Kpamepa; 6) MeTogoM 0OpaTHON MaTpHIlkl; B) MeTOI0M [ aycca.
— X, +6X, —3X; =3 X, +3X, — X3 =0
“

(2% — X, + X, =1 (— 2% +3%;, =5

=X +3X%, =7 X Xy + 2% =4

X, + X, +3X;, =6 (= 2% — X, =6
\



11.

13.

15.

17.

19.

21.

23.

oX; —4X, + X; =3
X, +2X, =6
3X, —4X; =2

"

X, —4X, +X; =4

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

2%, + X, — X3 =-3

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

— 2X; +5X, —6X; =-8

N

X, + X, —5%X3 =-9
4%, + 2X, — X3 =—12

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

5x1 —3x2 + 2x3 =-6

x1+2x2+4x3:3

—2x1+x2—4x3:5

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

— 2% + X, =—6

X, —2X, —X3 =5
3%, +4X, —2X3 =13

X +5X, +X; =6

N

X, —2X, —2X; =1

10.

12.

14.

16.

18.

20.

22.

24,

N

5xl —3x2 + 2x3 =-6

x1+2x2+4x3:3

—2x1+x2—4x3 =5

X, +2X, +4X;, =4
—3X, +2X, +5X; =—5

X, + X, +2X; =3

X, —5X, +3X3=-1
2X, +4X, +X; =6
— 3%, +3X, — X3 =—13

2%, +4X, —3%; =-10
—X; +5X, —2X; =5

3% — 2%, +4X%3 =3

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

—3X; +5X, —6X3 =—5
2%, —3X, +5%X; =8

X 4%, — X3 =1

X, + 77X, —2X3 =3
3X, +5X, + X3 =5

|~ 2X, +5X, —5X3 =—4

X, +2X, + X3 =8

— 2%, +3X, —3X3 =5
3%, —4X, +5%; =10

X, — X, +4X;=-2
—3X, —2X; =4
2%, —3X, + Xy =—7



25. (X, +2X, +3X; =6
2X; +3X, — X3 =4
3%, + X, —4X; =0
27, (3%, — 2%, + X, =11
2X, +3%3 =0

— X + X, +4X; =4

3X, +4X; =—6

[ Xp+ %3 =1

26.

28.

30.

3%, + Xy + X3 =2
— 5%, + X, +2X3 =—8

2%, —4X, + X3 =-1
—3X; +3X, —4X; =1

4x, + 17X, —3%; =-10
2X; +9X, — X3 =8
—X; +6X, —3X; =3

3aganue 2. [To xoopauHaTam BepiuH TpeyroibHuka A, B, C naiitu:

a) IJIMHY CTOPOHBI AB;

0) BHyTpeHHUH yron Z£A mexny croponamu AB u AC;
B) YpaBHEHHE BBICOTHI, IPOBEACHHON uepe3 Bepuuny C;
I') TOUKY IIepeceyeHUs BBICOT TpeyroyibHuka ABC;

1) JUIMHY BBICOTBI, ONYILIEHHOH U3 BepiinHbl C;

€) CUCTEeMY JIMHEWHBIX HEPABEHCTB, ONpeAestomux Tpeyroinbauk ABC.

Cnenatb 4epTex.

1. A(-2;4)
2. A(-3;2)
3. A(L;7)

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(-42)
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)
C(-3:3)
C(2;6)
C(5;7)
C(-1;8)
C(0;-5)
C(-4;1)



18. A(4;1) 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(-5:1) B(8;-2) C(1;4)

3aganue 3. Beruuciuth npeneisl GyHKITHA:

i 2 =x+8
X—>Xq 3X2 L x—4 npH: a) Xo=2; 6) Xo=1; B) Xo=00.
L lim 4x* -14x+6 o
T XX, 3X2—8X—3 npu: a) Xo=1; 6) Xo=3; B) Xg=00.
. lim —2x2+9x—1orI o
" xox —3X2 £ TX_2 pu: a) Xo=-4; 0) Xo=2; B) Xg=o0.
4 lim —3x? +16x—16 npu: a) Xo=3: 6) Xo=4; B) Xg=00.
x—% 2X% —13X + 20 ’ ’
s lim 4x% —17x-15 HpU: 2) Xo=-1: 6) Xo=5; B) Xp=00
" xox —Bx2423x4+10 0 TR
6. lim 6x” +8x 8 Ay
xo%_Bx2 x4 XTI O X ) Ko
i 3% —4x-15 o
" x—>% 2x2 —5x—3 npu: a) Xo=1; 0) X¢=3; B) Xo=00.
. lim 3x2 +2x-21 o
" xox—2x2 _Bx 4.3 (PN 0 X B e
o lim 2x? +5x—3 o . . _
ok 3x2 4 Ax 15 PO 0) X3 m) Koz
4x? +10x — 24
1o, fim npH: a) Xg=2; 6) Xo=-4; B) Xp=00.

X% —3x% —10X +8



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

3x% —14x+8

liM —————— upu: a) xg=-1; 6) X¢=4; B) Xo=c0.
XX 2X2 —TX—4
lim X 2 15x+6
5 _ __ mpu: a) Xg=5; 6) Xo=-3; B) Xp=c.
x—>% 2x2 +5x 3
—4x% —15x + 25
lim > npu: a) Xg=1; 0) Xp=-5; B) Xo=00.
X=X 2X° +11x+5
lim 2x2 -x-6
5 _ __ mpu:a) Xg=-5; 0) Xg=2; B) Xg=.
X=X 4x% —7x—2
im 3x% —11x+10
npu: a) Xo=4; 0) Xo=2; B) Xp=c0.
X>% 2x% —5X+2
i 2x? —5x-3
pu: a) Xo=2; 0) Xo=3; B) Xg=00.
x>% X2 —5X+6
lim —4x% -7x-3
IpH: a) Xg=-3; 0) Xo=-1; B) Xg=c0.
x—>% 7x? +10X +3 pi: 2) Xo ) Yo )%
i ~3x% -7x+6
pH: a) Xo=-2; 6) Xo=-3; B) Xo=co.
X—>Xo 2X2 +5x—-3
lim 2x% +x—3
pu: a) Xo=5; 0) Xo=1; B) Xg=c0.
X=X —5x2 +7X—2
lim 3x% +5X+2
—— 5 mpu: a) Xg=3; 6) Xo=-1; B) Xp=c0.
x>% 4x2 +3x-1
—2x2 +3x+2
lim 2 pH: a) Xo=2; 0) Xg=2; B) Xg=00.
X=X —3X° +4X+4
lim 3x% +8x+4
pH: a) Xo=-1; 6) Xo=-2; B) Xp=co.
XX 4X% +7X—2
i ~3x% +8x+3
pH: a) Xo=-2; 6) Xo=3; B) Xo=0©.
x>% 2x%—5x—3
_ 2x? —9x+4
lim > pu: a) Xo=-1; 6) Xo=4; B) Xo=00.
X—>% —3X° +10x+8
im 2x% —8x-10
npu: a) Xo=3; 0) Xo=5; B) Xg=00.
X% — 2% +9X+5
i 3x% +11x—4 Yl 6) st )
pu: a) Xo=1; 0) Xo=-4; B) Xo=c.
X—% —2X% —9x—4
2x% +11x +5
lim —5 . _ 0pu: a) Xo=2; 6) Xo=-5; B) Xo=o0.
X=X —X° —6X—-5
- 2x%—9x -9
lim npu: a) Xo=-1; 6) Xo=-3; B) Xp=c0.

x—>% 3x% +4x —15



29.

30.

3aganue 4. Haiitu mpon3BogHbIC 3aJaHHBIX (DYHKIIUA:

1.

10.

11.

12.

13.

14.

15.

—3x% + X +2

lim 5

X=X 4X° —5x+1

) 2x%2 —x-3
lim

X% —3x? —5x — 2

a)y:3i1/§+2lnx;

2y = —4Jx +5e*;

a)y =2Inx+5tgx;

a)y =2cos x—3e*;

a)y:3x4—sin X;
a)y=2e* -3Inx;
a)y:2x3+cosx;

a)y =5Inx—3¥x;

a)y = 65sin x+2e”*;

3

6)y = X" -1gX;

o y=sinx-Inx;

6)y = x* - arcctgx ;

6)y =3/x - ctgx;
6)y =cos x-e”*;
6)y = x> arccos X ;
6)y =Inx-arctgx;
6y =e*-sinx;

6)y:x2-lnx;

a)y =2x° —3cosx; 6)y=eX-tgx;

a) Y = ctgx+1gx;
a) Y = Stgx —ctgx;
2 5
a) y=5x3—-3x7?;
a) Y = Sarctgx + x;

a) Y = tgX +arcctgx;

6) Y = Xarcsinx;
6) Y =log, x-ctgx;
6) Yy =7"arccosx;

6y =X -tgx.

6)y = (x? —2x) 2*;

B)Y =

pu: a) Xp=-5; 6) Xg=1; B) Xg=00.

npu: a) Xg=4; 0) Xo=-1; B) Xg=00.

X

tgx
B)y:%;
X
sin X
B)Y = X ;
e
) In x
B)Y = ;
arccos x
3/x
B)Yy =—;
In x
tgx
B)Y=—"—;
Jx
X
e
B)Yy=—"}
sin X
X4
B)Y=—";
ctgx
: ¥x
B)Y = ;
arccos x
6/x
B)Y=—"
In x
x*+1
B)Y=——,
X=X
1 Inx
B)Yy=—+—
X X
XS
B) Y 6—X,
arccosx .
B) Y= s
X
20x
B)y:x2+1'

arcsin x

ny= sin(Zx3 +1).
r)y =ctg?(4x-3).
r)y:In(4—3x2).

0y =tg*(1+5x).
ny=e92X,

Yy =sin®(3-2x).

ny= ctg(Sﬁ +1).

)y = cos(In x+1).

0y =tg?(5x—4).

1")y:\/2—4X3 .

ny=-

3x—-4
Yy =/1+2x
r)y:_4x—5'
ny =+/5-3x.
ny= ]



16. a)y =8x+arcctgx; ) y=X-arcsinx; ) y=1+4x; Yy =+2x-09.
. X 18 .
17. a) Y =X+Ctgx; 6) y=T7"cosX; B y=5" 5 ry=sin(2x +1).
4 : e’ 3
18. a)y=2X +COSX; 6) Yy=(x—4)-sinx; B) y=X—, r)y=COS(2X +1).
19. a)y=2+6sinx; 6) y=(-1)-sinx; B y=—3’;+15; ry=tg(2x* +1).
COSX i
20. a)y=2Xx>+C0SX; 6) y = X2 -arcsin x; B) Y= 5 r)y:es'“le
21. a)y=2X"+00SX; 6) y=X-(x+1); B) yzar;:(jro;x r)yzemggX,
22. a)y=arctgx+ctgx; 6 y=x>-crax; B) Y= xe—2; r)y:eIQZXl
eX
23. a)y=2X"+T7COSX;  6)y=X-1gX; B) y=7; r)y:cos(5&+1).
*+3
24. a)y=Xx"—9C0SX; 6)y=(x—2)-tgx ; B) y=eXJ5r ; r)y:In(6ﬁ+3).
25. a)y=6Inx+5x; 6)y=x-Inx; B)y=X6+X5, r)y:tg(6\/;+3).
X5
26. @)y =2X+5Mgx; 6)y =sinx-x*; B)Y = ry=tg (5x+4).
. : (x+1), 3
27. a)y=8x+5ctgx ; 6)y=4sinx-Inx; B)Y = 3 r)y=ctg°x.
4 5 3 2 \/; 2
28. a)y:2\/;+2x : 6) Yy=X"-(x+1)°; B)y=m, r)y =tg (5)(_4)_
29. a)y=3Jx+2x; 6) y =X (x+1)°; B)yzln(fn) 0y =n(3x).
6
30. a)y=5Yx+4Inx; 6) y=(x=1)-(x+1); B)yzlﬂ; ry=In(4+8x).
nx

3amanue 5. VccnenoBath cpeactamu auddepeHnuanbHoro ueuncinenusipynkmmto y=F(x) u

HOCTPOUTH €€ rpaduk:

13 -4 -11
1. y = 2. = 3. =
1-x2 Y 4—x? Y 1-x2
4. y= 11 5. y= 12 6. y= 21

3-x2 2—x2 3-x2



9-x? 2—x? 1-x?
10. y= 18 11.  y= 8 2. y= L
9—x? 4—x? 4-x?
13, y=—10 14, y= 152 15, y=——°
2—x2 3-x 9-x?
16. y= _122 17. y= 22 18. y= 16
3-x 2—x? 4—x2
-3 9 4
19. y= 20. y= 2. y=
1-x? 1-x?2 2—x?
-1 -8 6
22. y: 23. y: 24. y:
9—x? 9—x2 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

3amanue 6. VccnenoBath cpeactamu auddepeHnnansHoro ueuncnenusgynkuuto y=f(X) u
MOCTPOUTH €€ TpaduK:

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

3. y = x> —9x? +24x—20 4. y =x° +x? —-16x—16

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

7. y=x>+25x% —2x-15 8. y = x> —4x® —11x + 30
9. y=x3—85x? +20x 12,5 10. y=x>—x*-16x +16
11y x®_ 05 —4x+2 12. y=x>-3x? —9x -5
13 y—x® _3x2 —24x - 28 14. y=x° —14x? + 49x — 36
15 y=x®+8x2+5x-14 16. y=x° —10x% +17x + 28
7. y=x® +12x? + 45x + 50 18. y=x> +6x? —15x + 8
190 y=x®+6x2 +9x+4 20. y=x>+9x%® +15x + 7
21. y =x3 —12x? + 45x — 50 22. y=x +4x% —11x — 30
23,y x343x% —24x+28 24. y=x"+0,5x" —4x—2
25 y=x®-6x2+9x—4 26. y=x>-25x*-2x+15

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



29. y=x*+5x*-8x-12
3aganue 7. Haiitu HEOIIPEIEIICHHbIE
I[H(btl)epeHquOBaHHeM

30.

HUHTErPAJIBIL.

y=x>—-5x? —8x—12

Pe3ynbratsl

1. a) I(ZX += %/_)dx
a) j( 5x% 4+ 2 +§’/_jdx;
a) j(3x3—§—z/§jdx;

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

X

—7x3 —§+§/§jdx;
X
4x8+z—f'/§)dx;

_2x° +§+f'/§jdx;

X

—6x3—§—&jdx;
X

X

7x° +E+§/§jdx;

—9x4+§—z/§jdx;

X

a) j(sz +§+§/§jdx;

X

a) J.(2 + x 4+ C0S 2X)dX ;

3
2) I(z_1+x2

)ax;;

a) I(S —3X + €0s 3x)dX ;

J@-

d
4+ X)X

[ (x+3/x% +1)dx:
. e*
3——)dx:
Ja-Sox
- 5
2——)dx:
.( 4X) 1
(}/3x +sin 3x)dx :

[ (e —sin 2x)dx:

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

6) jxe4xdx.

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

6) [(1—2x)cos xdx.

6) [(3+7x)sin xdx.
6) jxe‘?’xdx.

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

6) [(6—5x)cos xdx.

6) [ xsin(3x—2)dx.

6) [(2x+7)e*dx.

6) | (x+7)e"dx.
6) I(4x+5)e_3xdx :

6)Iln de
In? de
- In xd
0) | ) X.

5) .. 5x sin(3x — 2)dx.

5) [5xsin(2x)dx.

6) : 5x cos(2x )dx.

5) [(2x—5)In xdx..

IIPOBEPUTH



20.  a) j(@w)dx; 6) [5xsin(3x—2)dx.
2. a) j —6+3—i—55in(2+3x))dx; 6) [ (1—2x)cos5xdx.
(4 25 ) .
22. a) ||x’————4sin2x |dx; 6) |xcos2xdx.
. X+4 ’
23, a) | 2x3—§+4sin(2—3x)jdx; 6) [(3—5x)sin xdx.
o X o
24.  a) (2 5x)’ 8e3x)dx 6) [ x cos 2xdx.
4
25. —8x (dx; 6) | (3—5x)sin 7xdx.
D I 34 2x x} ) J3-5x)
. 4 .
26.  a) (2—5x)3—;jdx; 6) |(5+3x)cos xdx.
. . 12 -
27. ) || (2x+3) + o+ 3 X &) |x*Inxdx.
- 2 , _
28.  a) —5+§+7xjdx; 6) |(L+3x)sin xdx.
2. a [(@x+3F+eJx, 6) [(3+7x)sin xdx.
< 2 .
30. +7e>7% |dx x COS 4xdXx.
o [ o
3azlalme 8. Breruncnuth IJiomaab IJIOCKOM CI)I/IprBI, Ol"paHI/I"IeHHOI\/’I 3a1aHHBIMUJIMHUSAMU. CHeHaTB
YEepPTEXK.
1. y=x"+6x+10; 2. y=x3-2:x=0: 3. y=x>-1: x=0:
y = X+6. y=X+2; x=-3. y=X+3:X=-2.
4. y:x2—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=-X —4x-1; 9. y=x>+2;x=0;
y=X+5;x=-2. y=-x-1. y=X+6; X=-2.
10. 2x-3y2:o 11. y=x2—4x+6; 12. 3x2—2y=0;
2x+2y -1=0. y=X+2. 2x—2y +1=0.
13. Y=X3+3;X=O; 14.y=x2+2;x=1; 15. Y = x* +6x +11;
y=X+7; X=-2. y=1—x2;x:0. y=X+T.
16. Y=xX>—4: x=0: 17. y=—x* +2x+1; 18. y=x3+4:x=0:
y=x-8; x=1 y=—x+L y=X;x=T7.
19, y=-x?—-6x-8; 20. 4x+3y%=0; 21. 2x+3y%=0;
y=-X—4, 4x+2y +1=0. 2x+2y +1=0.



22. y=x*-2; X=0; 23 y=-x"-4x-3; 24, y=x°-5:X=0;:

y=x+2; x=-1 y=-Xx-3. y=x-1; x=-6.
25. 3x2+4y=0; 26. 3x2—4y:0; 27. y:x2+2x+2;
2x+4y +1=0. 2X+4y -1=0. y=X+4.
28. y=X2; 29. y=x3—5;x:0; 30, y=-X+6x—7;
4y =4 +3x* y=x-1; x=—4. y=-X+3.

3aganue 9. Haiitu oOmiee pemieHue auddepeHIIMaIbHOTO YPaBHEHHUS C Pa3IeIsTFOIIMMHUCS
NEPEMEHHBIMH U YaCTHOE PEIICHHUE, YIOBJICTBOPSIONIEEe HAYaIbHOMY YCIOBHUIO:

1. )/3}/'+X2 =1, 2 X2y’—y:3; 3. y'y' +x° =54 y(]_)zg/i

(o)—f y(1)=-2.

s x'yy'—2x=5: & W+x=4; 6. Xy'—y=2;y@)=3.
y()=1. )=

7. XY Hay=T, 8 Yy -4C=-Lo Xy -y=2 yl)--1
y(1)=1 Y(2)=0

0. yly' -3x®=2; 1. XW+4x=L 1o x3y'-2y=e?; y(1)-0.
y(1)=1. y(2)=0

13, X2y +x=3 1 x4y’—3y:1; 15 y5yr 2x=3;
y(1)=-2 y(@)=0 y(2)=+2

6. xyy'+x>=1; 17 yY'-Tx*=-2 15 x°yy'-3x=4;y1)=2.
y{1)=1 y(0)=42.

19. xyly'+2x*=7, 20. Xy-y=l; 21.  x?y'—5y=e; y(2)=0.
y(1)=2 y(5)=0

22. Xyy'-7x*=2, 23, xX’y'+2y=¢°; 24 XYy -2x°=-3;
y1)=1 y(1)=0 y(1)=-1

5. y2y'—xZ=4; 26 XYy +x*=-220. Xy -6y=e¢ y(2)=
y(-1)= 2. y(1)=1

28 X2y +x=3: 29 Yy -4 =L g x2yty' —x=1;y(l)=-2
y(1)=2 y(1)=-2

3ananue 10. MccnenoBats CXOAMMOCTH psizia:

“ 2" = n(n+1) s n®
L nz_; n? : nZ=:1 5" ’ El(””)'
. %O: n! . = 5"n! 6 iﬂ

n=110" o n’ on!



Zan ~ (n+1)! Zon
0 6” © n = 3
10. Elﬁ 11. ;—SH ey 2 2—4” (n_5Y

< n - 5 N
13. Zm 14. Zm 15. Z 3

= n . n’ - n
16. ;; 17. Lo 18. ; 4"(n+6)

SlL “n-1 2 nl
10. nz;'(n—Z) 2. nZ:; o 21, nZ:;(n+2)

= (n-2 =, n’ -1
22, Z(3—n) 23, ZS_n 24, n; 7"

n=0 n=4

i n © i' 0 n2
o Lo (n—2) 2. L 27. ;3_,1

= 3 =N = 3"n!
n Zahosp O ZPGe) P X

TeMbI BONPOCOB /17151 YCTHOTO ONpPoca

1.IToHsATHE MATPUIIBI, TUITBI MATPUI]

2. Onepanuu ¢ MaTpunamMu (CIIOKEHUE, YMHOKEHUE Ha YMCII0, YMHOKEHUE MAaTPHUIIBI HA MAaTPHILY,
TpaHcopTHpoBaHue MaTpuil). CBONCTBA Oneparyii.

3. Onpenenureny MaTpUIl, UX CBOMCTBA.

4. PaznokeHHe ONpeAeNuTeNs 0 dJIEMEHTaM JIF0001 CTPOKH, CTOJIONA.

5. Obparnas marpuna. Kpurepuii ee cymiectBoBanus U GopMyIa Al BBIYHCICHHUS.

6. MUHOp MaTpHIIBI, pAaHT MAaTPHIIBI.

7. DneMeHTapHble TNpeoOpa3OBaHUs MAaTpPHUL, SKBUBAJEHTHbIE MaTpUIbl M HX paHru. JIuHelHo
3aBHCHMbIE, JTUHEHMHO HE3aBUCHMbIE CTPOKM MaTpuibl. Kpurtepuil nuneiiHOM 3aBUcHMOCTH. CHCTEMBI
JMHEWHBIX anreOpandeckux ypaBHeHuil (CJIAY).

8. CoBMecTHBIC, HECOBMECTHBIE, ONpeiesieHHbIe, HeonpeaeneHable CJIAY.

9. ®opmynsl Kpamepa st pemennst CJIAY.

10. Marpuunsriii metox pemieans CJIAY.

11. Kpurepuii copmectHocTH CJIAY Kponekepa-Kanemnnu.

12. Meton Xopnano-I'aycca pemenus CJIAY. bazucHbiii MUHOD, 0a3MCHBIC U CBOOOTHBIE TIEPEMEHHBIC
CJIAY.



13. Pemenne oqHOpOoAHBIX cucTeM JuHEHHBIX ypaBHeHHH (OCJIAY).

14. Kpurepuii cymectBoBaHus HeTpuBUaibHbIX pemeHuil OCJIAY.

15. ®ynnamenranbHas cucrema penienuii OCJIAY, obmiee pemnieHue.

16. IloHsATHE N-MEPHOTO BEKTOPA, ONIEPALIMHU C BEKTOPAMH.

17. JIuneitHoe apu(MeTHIEeCKOEe BEKTOPHOE MTPOCTPAHCTBO.

18. JIuneiiHo 3aBUCcHMasl U He3aBUCUMas cucTemMa BeKTopoB. Kpurepuil muHeitHON 3aBUCHMOCTH

CUCTEMBI BEKTOPOB.

19. CymectBoBanue B RN cucteMsbl N JIMHEHHO HE3aBUCUMBIX BEKTOPOB. basuc B Rn.

20. JIunelinas 3aBUCUMOCTD B RN j15000# cHCTEMBI U3 M BEKTOPOB (M>N).

21. Kpurepuii 6a3uca B Rn. Paznoxenue BekTopa 1o 6a3ucy u ero eIMHCTBEHHOCTh

22. CkanspHoe npousBenieHue B Rn, ero cBoiicTBa. DKOHOMHUYECKHI M MEXaHUYECKHI CMBICIT CKaJISIPHOTO
IIPOU3BEICHUS.

23. N-MepHOEe €BKJIMJIOBO MMPOCTPAHCTBO, MOYJIb BEKTOPA, HAIIPABIEHUE KOCUHYCHI BEKTOPA.

24. Ilpoexuusi BEKTOpa Ha BEKTOP, OPTOrOHAJIbHBIE, KOJIJIMHEAPHBIE, KOMIUIAHAPHBIE BEKTOPBI,.

25. BekTop kak HampaBJeHHBIN 0Tpe30K. JlekapToB IpsIMOYTOJIbHBIN 0a3KC M JIeKapTOBa MPSIMOYTOJIbHAS
cucTeMa KOOpJMHaT (J1.11.C.K.).

26. Pannyc-BeKTOp TOYKH, KOOPAUHATHI TOUKH B [I.11.C.K.

27. BekTopHOE NpOU3BEACHUE BEKTOPOB B £3, €r0 CBONCTBA, MEXaHUYECKHI CMBICIL.

28. CMelIaHHOE MPOU3BEJIEHUE BEKTOPOB B E3, €ro CBOMCTBA.

29. YcnoBus OPTOrOHAJIBHOCTH, KOJUIMHEAPHOCTH, KOMILIAHAPHOCTH BEKTOPOB B E3.

30. ITonsiTue ypaBHEHHs TeOMETPUUECKOro o0pasa.

31. IlmockocTh, HOpMaNIbHBIN BEKTOP MIOCKOCTH. O0I1Iee ypaBHEHUE TUIOCKOCTH U €r0 YaCTHBIE CITyYaH.
32.Yron MexIy IUJIOCKOCTSIMU, YCJIOBHE MEPHEHAUKYISIPHOCTH M MapajUIeIbHOCTU IUIOCKOCTEH,
paccTosiHue OT TOYKH J0 TiockocTH. [Imockocts B EN, N>3.

33. Ilpsimast B E3, ee HampaBisomuid BekTop. OOmIMe, KaHOHMYECKHE, MMapaMeTpUiYecKue ypaBHEHUs
npsAMoi. JIyd u oTpe3ox.

34. Vron wmexnay mnpsmeiMu B FEj. [lepneHaukysspHble, MmapaieibHble, IepeceKamluecs u
CKpeuIrBaromuecs npsiMeie. Paccrosiaue ot Touku a0 npsimoid B Es. [Ipsimast, 1yd u otpe3ok B £n, N>3.
35. Yron Mexnay npsMON U IUVIOCKOCTBIO, YCIOBHS MAapajIEIbHOCTH U MEPHNEHANKYISAPHOCTH NPAMON U
10ckocTH. Touka nepeceyeHust NpsMOM U IMIIOCKOCTH, MPUHAAIIEKHOCTh MPSIMON TIIOCKOCTH.

36.1IpsAMas Ha IIOCKOCTH, KaK YAaCTHBIM Cilydail MpsAMOM B E3 M KaK JIMHUS NEPECEUYEHUs IUIOCKOCTH C
miockocTeio OXV.

37.YpaBHeHue NpsMON Ha IIIOCKOCTH C YIIIOBBIM KO3 (PHUIIUEHTOM.

38. YpaBHEHUE KpPHUBOH BTOPOTO MOPAJIKA, €ro Mpeodpa3oBaHKUe C OMOIIIBIO TOBOPOTA U MapajIeIbHOrO
IIepeHoca 0cel KOOpAUHAT.

39. Dnnunc, runepbona, napadona. Ocu CUMMETPHH, LIEHTP, BEPLUINHBI, SKCLIeHTpUucuTeT. KaHoHnueckue
YPaBHEHUS U ypaBHEHUS CO CMEILEHHBIM LIEHTPOM.

40. MHOXeCTBO, OTepaIiy ¢ MHOKECTBaMHU.

41.DyHKIMA OAHOM MepeMeHHOH, crocoObl 3a1anust. OCHOBHBIE dJIEMEHTapHble (YHKINHU, UX TPa(UKH.
42.CnoxHas QyHKITHSI.

43 Tpenen Gpyuxuun npu x[xg (x[10).

44. beckoHe4HO Malas QYHKIUS U €€ CBOMCTBA.

45. beckoHeuHo OombInast GyHKIHUS, CBSI3b ¢ OECKOHEUHO MaJOi.

46. OCHOBHBIE TEOPEMHI O Mpeenax GYHKIUHU (KPUTEPUM CYIIEeCTBOBaHUS TIpeiesia, € IMHCTBEHHOCTD,
IIpeZie] CyMMBI, IPOU3BEIEHUS, YaCTHOTO).

48. IlepBbIii 1 BTOPOH ClIEIMATBHBIE TPEIEIIBI.

49. CpaBHeHne OECKOHEYHO MalbIX (QYHKIIUH.

50. Yucnoas nociieoBaTeabHOCTh. CBOMCTBA

51. MoHOTOHHBIE TIOCIIEN0BATENBHOCTH

52. Ilpenen 4ncioBOM MOCIEN0BATENHHOCTH

53. Teopema Beliepmpacca.

54. Bropoli 3amedaTenbHbIN Ipeael.

55. OnHOCTOpOHHUE Mpeebl PYHKIIUH.

56. HenpepbIBHOCTH (DYHKITUM B TOUKE, HA HHTEpBaJie, OTpe3Ke. TOUKM pa3phiBa U UX KiIacCHUpUKAIIHS.



57. OCHOBHBIE TEOPEMBI O HEMTPEPBIBHBIX (PYHKIUAX (HEPEPHIBHOCTh OCHOBHBIX 3JIEMEHTAPHBIX
GyHKIHHA, CTT0)KHON (DYHKIIHH).

58. CpoiicTBa (yHKIIUI HENIPEPHIBHBIX HA 3aMKHYTOM OTPE3Ke, aOCOTIOTHBIN AKCTPEMYM () YHKIIHH.
59.Ilpupaiienue apryMeHTa u npupaiieHue QyHKIuy. 3a1ada o KacaTeJIbHOW K MIIOCKOH KPHUBOM.
60. ITpouzBoaHas GyHKIINH, €€ TCOMETPUUCCKUNA U (PU3NUECKUIM CMBICI. Y paBHEHHE KacaTeIIbHOU U
HOPMAaJIA K KPUBOM.

61. Temn pocTa U TaCTUYHOCTD (DYHKITHH.

62. Heobxoaumoe ycnoBue audhepeHIupyeMocT (pyHKIINH.

63. OcHOBHBIE IpaBUiIa U GOpMYIbI TUPEpEeHTUPOBAHHUS.

64. Tuddepennman GpyHKIUN, €r0 TEOMETPHUSCKHIA CMBICI, CBOWCTBA, MPUMEHEHUE K TPUOTHKEHHBIM
BBIYHCIICHUSIM.

65. IIpousBoansbie U qudHepeHIInATBI BBICIIUX TOPSIKOB.

66. [IpaBuio Jlonurans

67. UccnenoBanue GyHKIIMHU U MOCTPOCHUE Tpaduka.

68. OcHOBHBIE TEOpPEMBI 0 MU HEPEHINPYEMBIX PYHKIUAX.

69.I1epBooOpa3znas. Teopema o nepooOpaznoii. HU, ero reomerpruueckuii cMbICI.

70. CpoiicrBa HU.

71. Teopema o 3amene nepemenHoi B HU.

72. Tabnuiia OCHOBHBIX HHTETPAJIOB.

73. UnterpupoBanue mo yactsam B HU.

74. PaurioHnanbHbIe 1po0u, MpaBUIIbHBIC U HETIPABUIIbHBIE Apo0Ou. IHTerpupoBaHue HepaBUIbHBIX
npobeii (Teopema).

75. Ilpocrelilme panuoHaabHble APoOU, UX HHTErpupoBaHue. TeopeMa o pa3ioKeHUH MPaBUIbHON
Ipo0u HA CYyMMY MPOCTEUIINX APOOEH.

76. UnTerpupoBaHue TPUTrOHOMETPUUYECKUX (PYHKIIUH.

77. UaTerpupoBaHue MPOCTEUINX UPPALUOHAIBHOCTEH.

78. TpuroHoMeTpruyecKHre NoJJCTaHOBKH.

79.3aga4a 0 BBIYMCIEHUH TUIOIAAU KPUBOJIMHEMHOMN Tpanenuy.

80.0M kak npenen nunTerpanbHbix cyMm. I'eomerpuueckuii cmbica OM. Teopema cymectsoBanus ON.
81. CpoiictBa OH, Teopema o cpeHeM.

82. Teopema 0 MpOU3BOJHON OT MHTErpaia ¢ NIEPEMEHHBIM BEPXHUM MPEACIOM.

83. ®opmyna HeroTona-JlelOnura (Teopema).

84. 3ameHa nepeMeHHON U UHTErpupoBaHue 1o yacTsm B OU.

85. TeopeMbl 0 MIIOMAAH MIIOCKOH (PUTypBI, OTpaHUYEHHOW JTMHUSIMU, 3aJaHHBIMHU &) B IEKaAPTOBOM
CHCTEME KOOpJIUHAT; 0) mapaMeTpUYEeCKH.

86. [lnnHa nyru niuockoi kpuBoil. TeopeMa o JUIMHE AYTH B IEKAPTOBOM CUCTEME KOOPJAUHAT U €€
CIIEJICTBHUSI.

87. Beruncnenre 00eMOB Tell 10 IUIONIAIIM HONEPEeUHbIX ceueHui (TeopeMa). OObeM Tena BpaleHHs.
88. DxoHoMuueckue npunoxenus OU.

89. HecoOcTBeHHbIe HHTErpabl 1-ro poaa u 2-ro, X ONpeleleHHe, BEIUNCICHUE U T€OMETPUYECKUI
CMBICT

90. uddepennmanbupie ypaBHEHUS MepBOro nopsaaka. OCHOBHbIE MOHATHUS

91. 1Y ¢ paznensromuMucs nepeMeHHbIMA

92. Ognopoansie Y.

93. JIuneitnble nudhepeHnanbHble ypaBHEHUS.

94. uddepenunanbHble ypaBHEHHs BTOPOro nopsiika. OCHOBHBIE OHSATHUS

95.JIuneiinslie nuddepeHnnanbHble ypaBHEHNsT BTOPOTO MOPSIKA.

96.Yucnossie psasl. Yactuunas cymma. Cymma psiga

97.HeoOXxoauMbIil MpU3HAK CXOIUMOCTH. [ 'apMOHUYECKUN PS/L.



98.JlocTatouHble MPU3HAKK cX0aAUMOCTH. ITpu3Hak cpaBHEHUS.
99.I1puznak Jlamambepa.

100.PapukansabIii nmpuzHak Koy,

101.Nuterpanbubiii npusHak Koiu.

102.3nakouepenyrommuecs psiabl. [Ipu3nak JleliOnuma
103.@ynKmoHanbHbIe psiibl. CXOOUMOCTh (DYHKIIMOHATBHBIX PSIOB.



TecToBbIE 3aJaHUs JJIs1 TEKYLIECro KOHTPOJIsA

3aoanue 1. «cMampuywry (15 mun.)
1. Cxonbko muneiino-Hezasucumbix crpok mveer C = (B-A)" + AT -B" — D, ecrm

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

2. PacmionoXuTh MaTpHIbl B MOPSAAKE YOBIBAHUS UX PAHTOB:

12 31 1 2 2

1 2 3 4 00
D4 56 1 20 3 1;3 ; 4) :
-1-2-3-4 00

57 9 2 0 01

a)(1,3,4,2); 6)(2,1,3,4); B)(1,2,3,4); 1)(4,3,2,1).

3aoanue 2. «Pewmenue CJIAY» (20 mun.)
1. Cucrema U3 Tpex ypaBHEHHI ¢ TpeMs IepeMEHHbIMU B MaTpuaHOM BHae 4 X = B. r(A) = 2;
r(A/B) = 2. Caenaiite BbIBOJ O PEIICHUH CHCTEMBI.
a) coBMeCcTHa; 0) HECOBMECTHA; B) OMpeEJIeeHa; T') COBMECTHA M HEOIpE/eICHHA.
2. PemuTh MaTpuvHOE YpaBHCHHE

4 2 2

a)l; 6)-2; B)0; 1) 10.
3. Haiitu pyHAaMEHTaIbHYIO CUCTEMY PEIICHHI CUCTEMBI JIMHEHHBIX YpaBHEHHI (B OTBETE
yKa3aTb YUCIIO PELICHUN):

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

5 3 19
X = 8 . B oTBeTe YKa3aTb CYMMY 3JICMCHTOB MAaTPUIIbI X.

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

a =(LL1);

a, =(0;0;1);
1. JlaHbI YyeTHIpE BEKTOpA:

& =(2,2,2);

VYkazare BEKTOpHI, 00Opazyromue 6a3uc B Rs.
a) (a, a,, a,); 0) (a, a,, a,); B) (a,, a,, a,); r) 6a3uca Her.

2. JlaHbl BEKTOpHI @ =1 — J, bh=2 J + 2k. Kaxoe u3 yTBepKIeHuUi /I HUX BEPHO:
S . 2T

a)a=b; 6)allb; B)a_Lb; r)(a b):?.

3. Haiitu momaae TpeyroiabHuKa ¢ Bepimmaamu B Toukax A(1; 0; 3) B(-1; 2; 3) C (-1; -2;

0).



a) \/32; 6) \/2_2; B) \/2_4; r) \34.

3aoanue 4. «Ananumuueckasn ceomempusn» (20 mun.)
1. lana maockocts I1: 2x —y +Z — 4 = 0 u rouxu M1(-1, 2, 0), M>(2, 1, 1), M5(0, 0, 4). Kakoe
U3 YTBEPKICHUI BEPHO:
a) M, ell; 6) M, eI, M, eI, By M, ¢ I, M, ¢1IIl, v) M, ll,M,cll.
x-3 y+2 =z

2. lana npsivast |; —— = = — wu miockocTh I1: x + y — 22 + 1 = 0. Kakoe u3

2 2
YTBEPKJCHHI BEPHO:
a) |1 1T; 6)! L II; B)] € II; T) npsmas 1 IIOCKOCTH TIEPECEKAOTCS B TOUKE
Mo(1; —4; -1).
3. Haiitu paccrosiaue Touku Moy(—1, —4) ot npsmoii 2x —y + 3 =0.

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

1 X
1. Jaus pyrxumpn: 1) Yy =—; 2)y=x'3) y=sin g; 4) Y =COS2X. BbIACHUTB, KaKKe
X

13 HUX OeckoHeuHo Manele ipu X —> 0.
a)l;3 6)2;4 B)2;3 r)1;3.

1
2. Nannl pynxmuu: 1) y=logx; 2) y= — 3) y=arctgX. Kakue u3 nux 6eckoHeuHO
0,5 X

Oospie mpu X —> 00,
a) 1/2; 6)0; B)-3/5; 1)¢’.
tgax

3. Haiiti a, ecin lim——=2.
x—>0 8X

a) 16; 0)%; B)4; 1)-16.

3aoanue 6. «Ilpoussoonan» (20 mun.)
1. Kakue u3 pyHkumii snstorcs AMppepeHurpyeMbIMHI B TOUKE Xg = 1.

1) y=tg(l++/X); 2) y=arccosx; 3) y=x>—8x+3; 4) y=x*In(L—x?).
a)1;2 6)1;3 B)2;3 T1)2;4.

2. BoruucauTh 3Ha4€HUS TPOU3BOIHBIX (QYHKIIMH B TOUKE Xo.

y:12ln(x+\/x2 +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:sinz%x, X, = 2.

)2 6)0; 8= D1
a) —, : B)——,; 1)l
4 4

3. BeiurcauTh 3HaYeHne MPOU3BOTHON (YHKIIUU



X =arctgt
, 3aJIaHHOM IapaMeTpudecKu mnpu t = 2.
y = arctg/

a) Vi 0)5; B)S5/4; r)4/5.

4. onpenenuTh yrioBoi ko3 dunmeHt kacaTenbHON K Tpaguky GyHKuun Y = B TOUKE

x0:2.
a)4; 0)—4; B)—12; 1)12.

3aoanue 7. «Heonpedenenuwlit unmez é)a./l» (20 mun. )
1. MHoxecTBO nepBooOpa3Hbix GpyHkimu f(X) = UMeeT BUJ .

a) —6e°* +C; 0) %eﬁ“z +C; ) e”?+C; 1) 6™ +C.

2. Haiitu Ix3 In xdx.

4 4 4 4 4
a)X—+1+C; 6)X—Inx+X—+C; B)X—(Inx+1j+c; r)X—(Inx—Ej+C.
4 X 4 4 4 4 4 4

3. Haii j b

. HNTHU — .
x> —2x—3

a)llnX—_S+C; 6)—| X+1 B)—Inx 3 T) arctg +C
8 x—3 4 2

3aoanue 8. «Onpedenennviii unmezpan u ezo npunoxcenus» (20 mun.)
n/3

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

2. Beraucnurs J.XGZXdX
0

a)l; 0) %(e2 +1); B) %(e2 ~-1); 1) 2e*+1.

3. BBIYHCIHTD MIOMWAh QUIYPbl, OrPAHAYCHHOMN TMHISAMHA y = x° 2, y =2,
a) 64/3; 0) 16; B)32/3; 1)32.

3aoanue 9. «/Jupppepenuuanvuoie ypasnenusr (20 mumn.)

1. OnpenenuTs ThI AHphEpPeHIHATEHOrO ypaBHeH:s Y — Z y=X

a) TuHEiHoe 1.y.; 0) 1.y. Tuna bepHylIu; B) OMHOPOAHOE A.y.; T) A.Y. C Pa3AestomUMUCS
MepEeMEHHBIMH.

2
2. Nauo 1y. Y = (3K —1)X?, rorna dpyrkims Y = 3 x* sBnsercs ero pemenuenm mpu K

paBHOM?

a)0; 6)1; B)2; T1)3.

3. lano nuHeitHoe ogHOpoaHoe nuddepenimansHoe ypapuenue Y —4Y' + 3y = 0. Haiitu
ero o01ee peLieHue.



a) e +Ce™: 6) e +Ce™: B e +Ce¥; 1) cet+ce®.

3aoanue 10. «Psovr» (20 mun.)
Bapuaum 1.
1. UccnenoBath Ha CXOMMOCTb MOJIOKUTEIBHBIC PSIBL:

= n® _ &3n-1
al);5%1’ 9 250

n=1
1) a) u 6) cxomsres; 2) a) cxoauTcs, 0) pacXoIuTCS,
3) a) pacxoautcs, 0) CXOAUTCS; 4) a) u 0) pacxomsTcs.

2. I/ICCJ'IC,I[OBaTB SHaKOYCPECAYIOMIUECCA pAAbI HA a6COJ'II-OTHy10 " YCIIOBHYIO CXOOAUMOCTD!

9 Y () 5 6)2(—1)”*(3”—”)-

n + 1+n

1) a) cxoauTcst aOCOIOTHO, 0) CXOAUTCS YCIOBHO;

2) a) u 0) cxoauTCsa abCOIIOTHO;

3) a) cXxoauTCs YCIOBHO, 0) pacXoauTcs;

4) a) cxoautcst aOCOIOTHO, 0) pacXOIUTCS.

. 0 an
3. HaiiTu MHTEpBaJ CXOJJMMOCTH CTEIICHHOTO Psijia: 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 CTEIIEHHOM Psiji B OKPY)KHOCTH TOYKH X = Xo!
y(x) = In(1-x?), x = xo.

Bapuanm 2.
1. UccnenoBarh Ha CXOUMOCTb MOJIOKUTEIBHBIC PSIBL:
0 1 0 n
a) ) ——,; 0) .
; n?+1 nZ:;‘ n+1
1) a) u 6) cxonsTcs; 2) a) u 6) pacxoasrcs;
3) a) cxoauTcs, 0) pacXOAauTCs; 4) a) pacxoauTtcsi, 6) CXOIUTCS.

2. UccnenoBaTh 3HaKOYEpeyIOIMECS Psijibl HA aOCOIIOTHYIO U YCIOBHYIO CXOJMMOCTb:
. 0 n
) > (-)"tg—; ©) Z( n +1) :
-, n T\ 9N+3
1) a) cxomutcs abcomoTHO, 0) CXOAUTCS YCIOBHO;
2) a) cXOIUTCS YCIOBHO, 0) CXOAUTCSA a0CONIOTHO;
3) a) u 6) cxoasaTCs aOCOOTHO;
4) a) cxonutcst abCONIOTHO, 0) PACXOIUTCS.

0 2n Xn
3. Haiitu I/IHTepBaJ'I CXOOUMOCTH CTCIICHHOI' O pﬂ;[a: Z 2 2 .
o N° +

a)(-2;2];  0)(-1/2;172);  B)[-1/2;%]; 1) [-2; 2].

4. Pa3noxuTh QYHKIHUIO ¥ = y(X) B CTETIEHHOH Psiji B OKPY)KHOCTH TOYKH X = Xo!
y=sinx®, x=xo.



Bonpocsl 1 npakTHYecKHe 3aJaHUA K IK3aMeHY
1. TlonsiTMe MAaTPUIIBI, TUIIBI MATPHULL.
2. Omnepamnuu ¢ MaTpUIIaMu (CI0XKEHUE, YMHOKEHUE HA YUCII0, YMHOKEHHUE MATPHIIBI HA
MaTpully, TpaHCIOPTHpOBaHKUe MaTpHuil). CBONCTBA oneparuii.
Onpenenurenu MaTpul, UX CBOWCTBA.
PasnoxeHnue onpeaenuTens Mo 3JeMeHTaM J00H CTPOKHU, CTOI01A.
OOpatnas marpunia. Kpurepuii ee cymectBoBanus u popmysa sl BBIYUCICHUS.
Cuctembl TuHEHHBIX anreOpandeckux ypaBHenuil (CJIAY).
CoBmecTHbBIEC, HECOBMECTHBIE, OIpeieieHHbIe, HeonpeneaeHHbie CJIAY.
®opmynbl Kpamepa mis pemenus CJIAY.
Matpuunsiii Meton pewenust CJIAY.
10. MwuHOp MaTpHIlbl, paHT MATPHUIIHI.
11. DnemenTapHbie MpeoOpa30BaHUS MATPHUIL, SIKBUBAJICHTHBIC MATPHUIIBI U UX PAHTH.
12. JIuneiHo 3aBUCHUMBIE, IMHEWHO HE3aBUCUMBIC CTPOKH MaTpullbl. Kputepuii tuHeHOM
3aBUCUMOCTH.
13. Kputepuii coBmectHoctu CJIAY Kponekepa-Kanemm.
14. Meron Xopnano-I'aycca pemenust CJIAY. ba3ucuslit MUHOp, 6a3UCHBIE U CBOOOTHBIE
nepemeHHbie CJIAY.
15. Pemenue oqHOPOIHBIX cucTeM JuHEHHbIX ypaBHeHu# (OCJIAY).
16. Kpurepuii cymectBoBaHusi HeTpuBUaibHbIX perienuit OCJIAY.
17. ®ynnamentansHas cucrema pemenuit OCJIAY, obmiee penieHue.
18. IlonsiTue n-MEpHOTO BEKTOPA, ONEPAIMH C BEKTOPAMHU.
19. JluneitHoe apudmeTnyecKoe BEKTOPHOE TPOCTPAHCTBO.
20. JluneitHo 3aBUCHMas U HE3aBHCHUMAas CUCTeMa BeKTOpoB. Kpurepuii muHeitHON 3aBUCUMOCTH
CUCTEMBI BEKTOPOB.
21. CymecTtBoBaHue B Rn cuctemsl n JMHEHHO HE3aBUCUMBIX BEKTOpOB. basuc B Rn.
22. JluneiiHas 3aBUCUMOCTH B Rn j1F000# CHCTEMBI 13 m BEKTOPOB (M>n).
23. Kpurepuii 6azuca B Rn. Paznoxenue BekTopa mo 6a3ucy u ero eJuHCTBEHHOCTb.
24. CkansipHoe npou3sBefieHne B Rn, ero cBoiicTBa. DKOHOMUYECKUH 1 MEXaHUIECKUH CMBICIT
CKaJIIPHOTO IIPOU3BEICHUS.
25. N-MepHOe eBKIUI0BO MMPOCTPAHCTBO, MOIYJIb BEKTOPA, HAPABJICHNE KOCHHYCHI BEKTOPA.
26. IIpoexius BeKTOpa Ha BEKTOP, OPTOrOHAJIbHBIE, KOJUIMHEApHbIE, KOMIUIAHAPHBIE BEKTOPHI.
27. BekTop Kak HampaBJICHHBINA OTPe30K. JleKapTOB MPSIMOYTOJBHBIN 0a3HC U IeKapToBa
HpSMOYTOJIbHAsL CCTeMa KOOPJUHAT (JI.11.C.K.).
28. Pammyc-BeKTOp TOYKHM, KOOPAMHATHI TOYKH B JI.IL.C.K.
29. . BexTopHOoe npousBesieHre BeKTopoB B E3, ero cBoiicTBa, MEXaHUYECKHI CMBICII.
30. CmemanHoe npousBeneHne BekTopoB B E3, ero croiicTsa.
31. YcnoBust OpTOroHaJIbHOCTH, KOJJIMHEAPHOCTH, KOMIUIAHAPHOCTH BeKTOpoB B E3.
32. TloHsaTHe ypaBHEHUS TEOMETPUIECKOTO 00pasa.
33. IInockocTh, HOpMaIBHBII BEKTOP MIOCKOCTH. O0Iee ypaBHEHHUE MIJIOCKOCTH U €T0 YaCTHBIE
CIIy4au.
34. Yron MexJy IUIOCKOCTSIMH, YCIIOBHE EPIEHIUKYISIPHOCTH U MapaJlIeIbHOCTH MI0CKOCTEH,
paccTosiHre OT TOYKH 110 miockocTH. [lmockocts B En, n>3.
35. Ilpsamas B E3, ee nanpasstromuii Bektop. OO111Me, KaHOHUYECKHE, ITapaMeTpUUYECKHe
ypaBHEHUS NPsAMOU. JIyd 1 0Tpe3oK.
36. Yrox mexny npsmbivu B E3. TlepnenaukynspHele, napasienbHble, IepeceKatonmecs u
cKpemuBaromuecs npsmsle. Paccrosaue ot Toukn 10 npsamoi B E3. Ilpsimas, jiyd u oTpe30k B
En, n>3.
37. Yron MexIy mpsIMOil M TUIOCKOCTBIO, YCIIOBHSI ITapauIeTbHOCTH U TIEPIICHIUKYISIPHOCTH
IPSIMOM M TNIOCKOCTH. Touka nepecedeHust NpsIMON U INIOCKOCTH, TPUHAIJIEKHOCTD NPSAMOM
IJIOCKOCTH.

©Co~N kAW



38. IIpsimas Ha MIIOCKOCTH, KaK YaCcTHBIN ciy4ail nmpsimoii B E3 u kak uHus nepecedeHus
IUIOCKOCTH € MIOCKOCThI0 OXVY.

39. VYpaBHeHue NpsAMOi Ha IVIOCKOCTH C YIIIOBBIM KO3(PPHUIIHEHTOM.

40. YpaBHeHUE KpUBOIl BTOPOTro MopsijKa, €ro npeoopa3oBaHue ¢ MOMOLIbIO IOBOPOTA U
[apajuIeJIbHOTO NIEPEHOCca OCE KOOpAUHAT.

41. Dnnunc, runep6osna, napadona. Ocu CUMMETPUH, LEHTP, BEPIINHBI, SKCIIEHTPUCHUTET.
KanoHnnveckue ypaBHEHHUsI M YpaBHEHHS CO CMEIIEHHBIM IIEHTPOM.

42. MHOXeCTBO, Onepalli ¢ MHOXKECTBAMH.

43. OyHKUMA OTHOW NEPEMEHHOM, criocoOsl 3aanns. OCHOBHBIE 3JIeMEHTapHbIe (GYHKIINHU, UX
rpaduku. CiioxHas GyHKIHS.

44. Tlpenen ¢pynkuuu npu xx0 (xI).

45. beckoHeyHO Majiast (PYHKIIUS U €€ CBOMCTRBA.

46. beckoHeuHo OoibIIas PyHKIUS, CBA3b C OECKOHEUHO MAJIOH.

47. OcHOBHbIE TEOPEMBI O Mpeaenaax GYHKUUU (KpUTEPHU CylieCTBOBaHMs IIpeiena,
€/IMHCTBEHHOCTb, TIPEAET CYMMBI, IPOU3BECHHS, YACTHOTO).

48. IlepBblit 1 BTOPOH CrieIIUaTbHBIC PECITbI.

49. CpaBHeHHE OECKOHEYHO MANBIX ()YHKIIHH.

50. OpnocTopoHHue mpeenbl GyHKIUH.

51. HenpepbsIBHOCTh QYHKITUH B TOUKE, HA MHTEPBAJIE, OTpe3ke. TOUKH pa3phiBa U UX
KJ1accuukarms.

52. OCHOBHBIE TEOPEMBI O HEIIPEPBHIBHBIX (PYHKIHUAX (HETIPEPHIBHOCTH OCHOBHBIX
AJIEMEHTAPHBIX (PYHKIHMH, CIOKHOU (QYHKIUN).

53. CgoiicTBa (QyHKIHIT HENPEPHIBHBIX HA 3AMKHYTOM OTpE3Ke, a0COIIOTHBIN SKCTPEMYM
byHKIHH.

54. Tlpupamenue apryMeHTa U npupanienne GyHKIuU. 3a1a4a 0 KacaTeIbHOU K TIOCKON
KPHUBOM.

55. TIpousBoaHas GyHKINH, €€ TEOMETPUUYECCKHIA U PU3UIECKUN CMBICT. Y paBHEHUE
KacaTeJIbHON M HOpMaJIu K KPUBOM.

56. Tewmm pocTa U IaCTUYHOCTH (PYHKITUH.

57. Heobxoaumoe ycnoBue qudhepeHIupyeMoCcTH (PyHKIINH.

58. OcHoBHBIE IpaBuiIa U GOPMYITHI MU HEPEHITUPOBAHHUS.

59. JTuddepennuan GyHKIUN, €r0 FT€OMETPUYECKUIA CMBICII, CBOWCTBA, TPUMEHEHHE K
NPUOJIMKEHHBIM BEIYUCIICHHSIM.

60. IIpouzBoanbie u nuddepeHranbl BEICIINX TOPSIKOB.

61. IlepooOpasnas. Teopema o mepBoobOpa3Hoii. H, ero reomeTpuieckuii CMBICIT.

62. CaoiictBa HU.

63. Teopema o 3ameHe nepemeHHoi B HU.

64. Tabnuiia OCHOBHBIX HHTETPAJIOB.

65. UnTerpupoBanue mo gactsm B HU.

66. ParnmonanbHble ApoOu, MPaBUIbHBIE U HEMPaBUIIbHBIE ApoOu. HTErprpoBaHue
HETPaBUIIBLHBIX JIpo0el (Teopema).

67. Ilpocreiimue pannoHaabHbIE IpOOU, X HHTErpUpoBaHue. Teopema o pa3ioKeHuu
MPaBWIBHOM IpoOU Ha CyMMY IPOCTEHIINX ApoOeit.

68. WuTerpupoBanue TPUrOHOMETPUUYECKUX (QYHKIIHH.

69. UuTerpupoBaHue MpoCTEHITNX UPPANHOHATLHOCTEH.

70. TpuroHoMeTpuUyecKHe MOJCTaHOBKH.

71. 3amaya o0 BBIYMCIICHUU TUTONIAAN KPUBOJIMHEHHOM TpaneIuu.

72. OWU xax npeaen MHTErpabHBIX cyMM. I'eomerpuueckuii cmpicn OU. Teopema
cymectBoBanus OU.

73. CsoiictBa OU, Teopema o cpeqHeMm.

74. Teopema 0 IPOM3BOIHOW OT MHTETpaia C IEPEMEHHBIM BEPXHHUM TPEICIIOM.

75. ®opmyna Herotona-JleitbHuna (Teopema).



76. 3aMeHa nmepeMeHHOW U MHTETpUpoBaHue Mo YacTsm B OU.
77. TeopeMsl O IJIOMIAIN TIIIOCKOW (GUTYPBI, OTPAaHUYCHHOM JIMHUSIMH, 3aJJaHHBIMH a) B
JIEKapTOBOM cHCTeMe KOOPAMHAT; 0) MapaMeTpudIecKu.

78. Jliuna myru mI0ckoi kpuBoi. Teopema o uTMHE AYTH B ICKapTOBOM CUCTEME KOOPAWHAT U

€€ CIICACTBHA.

79. Bprunciienre 00beMOB TEJI 110 TUIOIIAISAM TOTIEpEeYHBIX ceueHul (Teopema). Oo6beM Tena

BpAICHHUS.
80. Dxonommueckue npuioxxeruss OU.

81. HecoOctBenHbie uHTErpaibl 1-ro poja u 2-ro, UX ONpeeieHHe, BRIYUCICHUE U
TCOMETPUYECKUN CMBICIT.

82. Jluddepennmanbubie ypaBHEHHS IEPBOTO MOpsiaka. OCHOBHBIC TTOHSITHS

83. IV ¢ paznensomumMucs nepeMeHHbIMH

84. Onmuopoxnnsie J1Y.

85. Jluneitnpie nuddepeHnranbHbple ypaBHEHHUS.

86. Juddepennmanbupie ypaBHeHHs BTOPOTO Mopsaka. OCHOBHBIE MTOHSATHUS

87. Jluneitnwsie nuddepeHmaibHbIe ypaBHEHUSI BTOPOTO MOPSIAKA

88. UYucnossie pagsl. Yactnunas cymma. Cymma psija

89. HeoOxomuMblii MpU3HAK CXOAMMOCTHU. | apMOHUYECKHIA Psilt

90. Hocrarounble nmpu3HaKu cxoauMocTu. [Ipu3Hak cpaBHEHUS

91. Ilpusnak /lamamoGepa

92. PaguxaneHbi pu3Hak Komm

93. HurerpanbHbiii mpu3Hak Koim

94. 3nakouepenyromuecs psaabl. [IpusHak JleiiOnuma

95. dynkuuoHanbHble psAAbl. CXOIUMOCTh (DYHKIIMOHATIBHBIX PSJIOB.

Ilepeuens npakmuueckux 3a0anuil 011 NPOGEOeHUs IKIAMEHA
(npakmuueckuii 6onpoc)

1.JlaHbl MaTpUIIBI 2.J1aHbl MaTpUIIbI

0 10 1 0 1
A=2 0 1«B=|3
0 11 1

Borancants A . B

0
0 A=
1

B~ O

2 0
01
1 0
3 0

P & O - - O

1 1

Brrauciutb A2

3.J1aHbl MaTPHUIIBI 4.J1anbl MaTpUILIBI

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

N B

1 2
1 0

Breruncnurts A_l




Borancmurs D+ A+2- B

5.PemuTh cucTeMy JIMHEHHBIX YPABHEHUN 10

[2X+5y+2=8,
dopmynam Kpamepa < 3X— y+22=3,

X+y—2z=5.

6.Pemnth cucTeMy JTMHEUHBIX YPaBHEHUI
METOZ0M 00paTHON MaTPHIIBI

(3x+y+22=3,
JAX—y+3z2=2,

X+y—2z=-1.

7.PemnTh cucTeMy JIMHEHHBIX YPaBHEHUI

(x—3y+2z=3,
metozom 'aycea < 2X-b y+ 72=4,

X+2y—2z=5.

8.Pemmth cucreMy TMHEMHBIX ypaBHEHUN

(3x+y+4z=],

metonoM [aycea < 2X—y—Z=2,

X+Yy+z=-2.

9.JIaHbl KOOPAUHATHI TOYEK A(4,—1,3) ,
B(-2,10). C(0,-51). D(4-12)

Haiitn yron mexny BeKTOpaMu AB u CD

10./laHbl KOOpAMHATHI BEPIIUH

TPEYroJbHUKA A(—l, 2,—3) :
B(4,—1,0) : C(Z,].,—Z) Haiiru

IUIOIIA/(b TPEYTOJIbHUKA ABC .

11.JlaHbI KOOPAWHATHI BEPIIMHBI TUPAMUIBI
A(5,2,0), B(2,5,0). C(1;2,4),
D(—l, l, 1) . Haiitu 06bemM mupaMu bt

ABCD.

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

ypaBHEHHUE TUIOCKOCTH, MTPOXOIAIIEeH uepes

—

TOUYKY AHepHeH,Z[I/IKyJ'ISIpHO BEKTOPY BC

13./TaHbl TPU TOYKH A(l,4,—2) :
B(—].,—S,Z) : C(—Z,—Z,—?)) Haiiru

yYpaBHEHUE MJIOCKOCTH ABC .

14.JTaHbl TPU TOYKH A(Z,—l, 2) :
B(l, 2,—1) . Haiitn xanoHM4eCKHE U

napaMeTpHYecKue YpaBHEHUS MPsSMOn AB.

15.Haiitu npenensl GyHKUINN
. AXP—TX—2

lim ——

X—2 2X°—X—6

16.Haittu npenensl pyHKINN
. 2x*-5x—2

im —

X>» 3" —4x-15

. sin 5x
17.Haiiti npenens! QyHKIUH lim
x—0 tg4x

18.Haiitu npenesns! GyHKIUH

i 2n+3 N
Iim
n—o| 2Nn+1

7sin X
19.Haiiti mpousBoausie Gpyukuuii Y = 3
X"+2

20.Haiitu npou3BoHbIE PYHKIIUI

y =sin32x




21.Haiitu npou3BoHbIe PyHKITUH

22 Haiitu npon3BoHbIe yHKITHI

y= g—sinx, arctg63x5 gSinx
x°—21In x

23.Haiitn acumnToThl rpaduka GyHKIUHA 24 Haiitu skcTpeMyM (YHKITUH

_x3+4 23+
y=" y=";

X X

25.HaiitTi Touku neperuba rpaduka GyHKIUU 26.HccnenoBarh (PyHKIHIO U TIOCTPOUTH €€

_ x2—4x+1 X2 —x+1

X—4

rpadux Y =
x=1

277.BBIYMCINTD HEONPEICTICHHbIC HMHTETPAJIbI

| 5x* —3+23/§+3X dx

28.BpI4KMCINTE HEOIPEAEICHHbIC HHTETPAJIbI

i(5—x) e**dx

.
X
29 .BB4UCINTD HCOIIPCACICHHBIC HHTCTPAJIbL 30.Beruucinuth HCOIIPCACICHHBIC HHTCTPAJIbL
2C0S X+1 . 2
e sin xdx X“+1

| dx
X(x+1)(x—2)

31.Bpruucnuth 1wiomans GUrypsl,
orpaHuyeHHOM JuHUSIMHU. CIeNnaTh 4epTex.

y=X?—X—2,
y=3X-2.

32.BbunCcAuTh II0UIAAb (GUTYPBI,
orpaHuyeHHON JIMHUSIMH. CHelaTh YepTexK.

y=x°+3x+4,
y=X+4,




IlepeyeHb OCHOBHOM M IOMOJHUTEIbHOI YUeOHOI JJUTEepaTypbl, HEOOX0AMMOT
AJSI0CBOEHUS TMCHMIJIMHbI

PaGoTta ¢ nureparypoil SBISETCS OCHOBHBIM METOJOM CaMOCTOSTEILHOTO
oByIaJicHUs 3HaHUSMHU. OCMBICIEHHE JIUTEpPaATypbl TPEOYET CHUCTEMHOrO MOJAXO0Ja K
OCBOCHMIO Marepuaia, 4YTO IpeayCMaTpUBaeT HE TOJIBKO TINATedbHOE (TpHU
HEOOXOJUMOCTH — MHOTOKpPaTHOE) YTEHHE TEKCTa U M3YyYEHHUE CIHEIUAIbHON
JUTEPATyphl, HO U OOpalleHue K JOMOJHUTEIBHBIM HUCTOYHUKAM — CIIPABOYHHUKAM,
SHUUKIIONEAUAM, CIIOBAPSIM.

Br16op nuteparypsl Ui U3y4eHHUs JeNaeTcs OObIYHO M0 MpPeABApUTEILHOMY
CIHMCKY  JIUTepaTypbl, KOTOpPBIH  BBIAAN  MpernojaBarelb, JUOO  IyTeM
CaMOCTOSITEJILHOIO 0TOOpa MaTepHaloB.
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