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OakanaBpoB. B momoIib cTyieHTaM mpe/jiararoTcsi BOMPOCH! K 9K3aMEHY, TEMbI TOKIAA0B JIJIs
YCTHOTO OIpOCa, MPAaKTUYECKUE 3aJJaHUsl, METOANYECKUE PEKOMEHIAIMHU K MPAKTUUYECKUM
3aHATHUSM, OCHOBHAS M JIOMIOJIHUTEIIbHAS JIUTEpaTypa.
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BBenenue

JucnurumHa «MareMaTHKay SIBJISIETCS OCHOBO#, HA KOTOPOW CTPOUTCS €CTECTBEHHOHAYYHAs U
npodeccuoHabHas IOJIrOTOBKA OYAyIINX OaKaaaBpOB, CIOCOOHBIX BBITIOJIHSTH BCE BHJIBI
npodeccnoHanbHOM nesTenbHoCTH. [IpodeccnoHabHBIN YPOBEHB MOATOTOBKH 0aKaiaBpoB B
3HAYUTEIBHON Mepe OMpeNesieTCs OCBOCHHEM COBPEMEHHOI'0 MaTeMaTHUECKOTO anmapara,
BJIaJICHHEM UHCTPYMEHTAPHEM JJIsl CCIICIOBAHUS U PElIeHUs MPo(ecCHOHAIBHBIX 3a/1a4.
[ToaTomMy M3y4eHHE TUCIHUILTNHBI «MaTeMaTHka» 3aHUMaeT 3HAYUTEITFHOE MECTO B y4eOHOM
npoIiecce U CIIY)KUT PyHIaMEHTAIbHOW 0230 MOATOTOBKHU CIICIIUAIMCTOB.

JlucuuiinHa BKITFOYaeT OCHOBHBIC Pa3/IeIibl BBICIICH MAaTEMATHKHU:

e Jluneitnas anrebpa

e Bekropnas anredpa
e AHanuTHYECKas FEOMETPUs
e OyHKIMU OJHOU NIEPEMEHHOMN
e [lIpenensl U HENPEPHIBHOCTH
o JluddepenunanpHoe ncuncieHne GyHKIUN OAHOHN TepeMeHHON
e lHTerpanpHOE UCUHCIICHHE
o DOyHKIUU HECKOJIbKUX MEPEMEHHBIX
e JlubdepeHunansHsie ypaBHEHUS
Psannr

I/IH)II/IBI/I)IyaJII)HI)Ie NPAKTHYECCKHUE 3aJaHUA IS CaMoOCTOSITEILHOM paﬁOTI)I CTYAEHTOB

NunuBuayanbHble 3aaHus SBISIIOTCS OJHOM W3 (OPM MOATOTOBKH K MPAKTHUECKUM
3aHATUAM. [IpakTHyeckoe 3aHsATHE —OJHA W3 OCHOBHBIX (OpPM OpraHU3AIUH Y4eOHOTO
mpolecca, MpeAcTaBisionas co0oil KOJUIEKTUBHOE OOCYKIEHHE CTYACHTaMU TEOPETHYECKHX
BOIPOCOB I10/1 PyKOBOJICTBOM ITpenoaBaTelis.

OCHOBHOHM TENbIO MPAKTUYECKOTO 3aHSATHS SIBISETCS MPOBEpPKa TIIyOWHBI MOHUMAHUS
CTYJICHTOM H3Yy4aeMOU TeMbI, y4€OHOTO MaTepuaia U YMEHHUS U3JI0KUTh €ro COACPKAHUE SICHBIM
U YETKUM SI3bIKOM, Pa3BUTHE CAMOCTOSTEIBHOTO MBIIUJIEHUS WM TBOPYECKOW AKTHMBHOCTH Y
CTYJCHTA.

Ha mpakTudecknx 3aHIATHSIX TMpeanosiaraercss oTpadaTeiBaTh HauOoliee BayKHBIE,
CYIIECTBEHHBIC, CIIOKHBIE 3aJladd, KOTOphIe, KaK CBHUJETEIBCTBYET IMPEMoiaBaTeIbCcKast
MpaKTHKa, Hauboliee TPYAHO YCBAUBAIOTCS CTY/IEHTAMHU.

ITepeuens 3ananum
3aganue 1. Hailtu pemienue cuctembl TpexX JUHEMHBIX YpaBHEHHM C TpeMs HEM3BECTHBIMU: a)
no ¢popmyinam Kpamepa; 0) meTojoM 0OpaTHON MaTpHIbl; B) MeToAOM ["aycca.

L (4%, + 7%, —3x, =—10 > (3x, —2x,=-5
2X; +9X; — X3 =8 X, —2X, + X3 =-1

—X1+6X2—3X3:3 X1+3X2—X3:O



11.

13.

15.

17.

19.

(2% — X, + X, =—1
=X +3X, =7
X, + X, +3X; =6

(5%, — 4%, + X3 =3

N

X, +2X, =6
13X, —4X%; =2

(X, —4X, + X, = 4

2X, +5X; =—7
—3x, —4x, =1

.

— X% +3X, =4
3X; —2X, + X3 =—3
(2% + Xy — X3 =-3

X, —3X, + X3 =—2
X, —2X, —4X3 =-11
— 2% — X, =1

N

—2X; +5X, —6X; =—8
X, + 71X, —5X; =-9
4%, +2X, — X3 =-12

(X, +3X, —2X; =5
X +9X, —4X;=-1
—2X, +6X, —3X; =6

5x1 —3x2 + 2x3 =-6

x1+2x2+4x3=3

—2xl+x2—4x3=5

—2X + X, —3X; =4
4% +TX, —2Xy = —T7

X, —8X, +4X, =2

10.

12.

14.

16.

18.

20.

(— 2% +3%3 =-5
X, +X, +2%X; =4
—2X — X, =—6

5x1 — 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, + 3%y =—1
2X, +4X, + X, =6
—3X, +3X, — X3 =—13

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

3X; —9X, +8%X; =5
2%, —5X, +9X3 =4
2% — Xy + X5 =—4

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

X +4X, — X3 =1

X, + 17X, —2X3 =3

3X; +5X, + X3 =5

|~ 2%, +5X, —5X; =—4

2X; —3X, — X3 =—6

N

3X; +4X, +3X3 =-5

[ Xp+ Xy + X3 =2



21.

23.

25.

27.

29.

—2X, +X, =—6
X, —2X, —X3 =5
3X, +4X, —2X3 =13

X, +5X, + X; =6
X —2X, —2X3 =1

X +2X, +3X; =6
2% +3X, — X3 =4
3X, + X, —4x;,=0

3X; —2X, + X3 =11
2X, +3%; =0
=X + X, +4X; =4

2%, + Xy — X3 =0

X+ X3 =1

22.

24.

26.

28.

30.

X +2X, + X3 =8
3%, —4X, +5%; =10

X, — X, +4X3 =2
—3X, —2X; =4

2%, —3X, +9Xg =—7
33X + X, + X3 =2
—5X; + X, +2X; =—8
4X, — X3 =6

2%, —4X, + X3 =-1
2X, +5X; =-3

= 3% +3X, —4x3 =1

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

3aganmue 2. [To koopauHaTam BepmuH Tpeyronbauka A, B, C naiitu:
a) JUIMHY CTOPOHBI AB,;
0) BHyTpeHHUH yron £A4 mexay cropoHamu AB u AC;
B) YpaBHEHHE BBICOTHI, IPOBECHHON uepe3 BepmuHy C;
I') TOUKY NepecedeHus BbIcOT TpeyroiabHuka ABC,

1) JUIMHY BBICOTHI, ONYIIEHHOHN U3 BepiuHsbl C;

€) CUCTEMY JIMHEHHBIX HEPABEHCTB, ONpeAesatomux Tpeyronsauk ABC.
Crenatpb yeprex.

A(-2;4)
A(-3;2)
A(L;7)
A(1;0)
A(1;-2)
A(-2;-3)
A(-2;-3)
A(-4;2)

B(3;1)
B(4;4)
B(-3;-1)
B(-1;4)
B(7;1)
B(1;6)
B(1;6)
B(-6;6)

C(10;7)
C(6;8)
C(11;-3)
C(9;5)
C(3;7)
C(6;1)
C(6;1)
C(6;2)



9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

A(4;-3)
A(4;-4)
A(-3;-3)
A(1;-6)
A(-4;2)
A(-5;2)
A(4;-4)
A(-3;8)
A(6;-4)
A(4;1)
A(-4;2)
A(3;-1)
A(-73-2)
A(-1;-1)
A(5;-2)
A(-3;-1)
A(-2;-6)
A(-7;-2)
A(6;2)
A(7;0)
A(1;-3)
A(-5;1)

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

3ananue 3. Borauciauts npenensl GyHKITHIA:

2.

3.

lim

lim

2%% —5x+3

L XX X+ X—4
Ax% —14x+6

x—>¥% 3x%—8x—3

lim

—2x%2 +9%x-10

X—>Xo —3X2 +7x-2

npu: a) Xo=2; 0) Xo=1; B) Xp=c0.

npu: a) Xo=1; 0) Xo=3; B) Xo=co.

pu: a) Xo=-4; 6) Xo=2; B) Xp=c0.

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)
C(7;-3)
C(4;10)
C(-6;2)
C(5;-5)
C(-54)
C(-3;1)
C(6;1)
C(4;0)
C(-4;6)
C(3;2)
C(-8;-4)
C(-2;4)
C(1;4)



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

—3x% +16x—-16

XILTO ox? 135420 P a) Xo=3; 0) Xo=4; B) Xo=c0.
lim 4x% —17x-15 npH: a) Xo=-1; 6) Xe=5; B) Xo=00
X% —Bx2 +23x 110 | P ) X071l ©) X075 B) Xo=eo.
lim 6x> +8x—8 . ey v, _
Xx—>% —5X% —7X+6 pu: a) Xo=1; 6) Xo=-2; B) Xo=c0.
lim 3x° —4x-15 N —1: 6) x=3: _
X=X 2x% _5x—3 pu: a) Xo=1; 0) Xo=3; B) Xo=00.
lim 3x% +2x—21 . I _
X=X —2X% —5X +3 pu: a) Xo=1; 6) Xo=-3; B) Xo=c0.
lim 2x2 +5x—3 npu: a) Xo=-4; 6) Xo=-3; B) X=00
K% 3x2 4 Ax—15 | D W0 DR B R0TEe
lim 4x% +10x — 24 . )y _
X—>X, _3)(2 ~10x+8 pu. a) Xo=2; ) Xo ; B) Xg=00.
lim w mp: a) Xo=-1; 6) Xg=4; B) Xg=c0
X=X 2x% —T7x—4 . ’ ’ '
lim m HpH: a) Xg=5; 6) Xo=-3; B) Xo=0
X=X 2X2 +5x-3 : > ) .
2

XILmXO _;1:((2 ;115::525 npu: a) Xo=1; 6) Xo=-5; B) Xo=c0.
jim X ox=6 ) Yo=-5; 6) o=2: 5) Yomoo
X=X, 4X% —TxX—2 pH: a) Xo=-9; 0) Xg=2; B) Xo=C.
lirm 3x% -11x+10 oI ) Xed: 6) X=2: B) Xo=
x>x, 2x2 _Bx42 P a) Xo=4; 0) Xo=2; B) Xo=co.
lim 2x° ~5x=3 N vy v
X=X, X2 —5X+6 npu: a) Xg=2; 6) Xo=3; B) Xo=c0.
lim —4x% -7x-3 . o . _
x—>% 7X? +10X+3 pH: a) Xo=-3; 0) Xo=-1; B) Xo=c0.
lim —3x%2 —7x+6 e e ) e
X=X, 2X2 +5X—3 pH: a) Xo=-2; 0) Xo=-3; B) Xp=00.
lim 2 +x-3 npu: a) Xg=5; 6) X¢=1; B) X¢=00
XX —5x2 1 Tx—2 P @) 7075 B) R0 B) Fomee.

3x2 +5X+2

M —————— mpu: a) x¢=3; 6) Xo=-1; B) X¢=o0.
o Ax2 431 DA X073 0) %=1 B) Xo



21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

_2x2 43x+2

lim : a) Xo=2; 0) Xo=2; B) Xo=0o.
ok —3x% 1 dx+d DO 2) X525 0) Xo=2; B) Xo=eo
lim 3x2 +8x+4 e ,
pH: a) Xo=-1; 6) Xo=-2; B) Xg=00.
koo a2 + 72 oM ) Xo=-1 0) %=-2:B) Xo
lim —3x% +8x+3 e o) ys
npu: a) Xo=-2; 0) Xo=3; B) Xg=00.
x—>% 2x2_—5x—3 pi: ) Xo )% )%
_ 2x%2_9x+4
lim IpH: a) Xp=-1; 0) Xo=4; B) Xp=00.
XX, —3x% +10x +8 pi: a) Xo ) %o ) %o
lim 2x2 —8x—-10 36 5
OpHu:. a) Xo—= ) Xo—= . B Xop=00.
X%y —2%2 +9X+5 PH: ) Xo )% ) %o
_ 3x%+11x—4
lim X X pu: a) Xo=1; 0) Xo=-4; B) Xp=c0.

X=X —2X% —9x—4

. 2x%2 4+11x+5
lim

x>% —x2 —6x—5
—_2x% —9x-9

npu: a) Xg=2; 0) Xo=-5; B) Xp=c0.

lim npH: a) Xo=-1; 0) Xo=-3; B) Xg=00.

X—%, 3X2% +4x —15
—3x2 +X+2

lim npu: a) Xo=-3; 0) Xo=1; B) Xp=00.

X% 4x% —5x+1

) 2x% —x-3
lim >
X=X —3X° —=b5x -2

npu: a) Xo=4; 6) Xo=-1; B) Xp=00.

3ananme 4. Haiitu npou3BoAHbIE 3a1aHHBIX (PYHKIUI:

1.

N

w

a)y:3§1/§+2lnx; 6)y=x3-tgx;

oy =—d/x+5e%;  oy=sinx-Inx;
a)y =2Inx+5tgx; 6)y = x4 .arcctgx:
a)y =2cosx—3eX; 6)y="3x-ctgx;
a)y =3x% —sinx; 6)y=cosx-eX:

a)y:2ex —3Inx: 6)y=x"arccosx;

X
B) Y = e_ ; r)y:sin(2x3+1).
arcsinx
tgx
B)Y=%; r)y =ctg®(4x -3).
X
sin X
DY =" ny =Inla—3x2)
__Inx 4
DY = cosx DY=1 (1+5x).
x
Y= ny=e'9%%,
Inx
tgx

B)y=ﬁ: Yy =sin’(3-2x).



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

a)y:2x3+cosx;
a)y:5lnx—3§/§;

a)y =6sinx+2e”*;

a)y=2x5 —3C0S X;

a) Y = ctgX +tgx;

a) Y = Stgx —tgx;

2
3

a) Y=5x°-3X

N o

a) Y = Darctgx + x;
a) Y = tgX + arcctgx;
a) Y = 8X + arcctgx;
a) Y =X+ CtgXx;

a)y =2x"+CcosX;
a)y=2+6sinx;

a) y = 2X* +COSX ;
a) Yy =2X° +COSX;

a) Y = arctgx + ctgx;

a) y = 2X* +7COSX;

6)y =Inx-arctgx;
6)y=e”-sinx;
6)y:x2 ‘Inx;
6)y =e” -tgx;

6) Y = Xarcsinx;

6) Y =109, xctgx;
6) Yy =77 arccosx;
5 Y =X -tgX:

6)y = (x —2x) 2;
6) Y =X-arcsinx;
6) y=T7"-cosX;

6) y=(x—4)-sinx;
6) y=(x*—-1)-sinx;
6) y=X-arcsinx;

6) y=X-(x+1)°;

6)y =X -ctgx;

6)y = X*-tgx;

X

B)Y=—"""1
SIN X
X4
B)Yy=——;
ctgx
3/x
B)y = —
arccos x
8/x
B)y=—-,
Inx
x*+1
B)y: 2 H
X5 =X
1 Inx.
B)y:_2 N
X X
_X5-
B)y—6—x,
arccosx
B) y=—7
X
B) y= 20x
X% +1
B) y_5—7x_
1+4x’
18
B) y_g—X2
eX
y="%;
B) X5
B) y=— x+1
3x-5
_ COSX
B Xg )
arccosx
B) Y=
X+2
e*
B) y_X_zy
B) Y=—;

ny= ctg(5\/§ +1).

)y =cos(Inx+1).

Ny =tg?(5x—4).

Ny =v2-4x3 .

DY =TT
r)yZM
y=— 3
) 4x -5
r)y=V5—3X.
y=-— 8
K 3x+1
ny= 2X—9

)y =sin(2x +1).
r)y= cos(2x3 +1).

r)y:tg(2x2+l).

) y _ esin2x
ny=

N y — ectg3x
ny=e'92X,

ry= cos(5\/§ + 1).



24,

25.

26.

27.

28.

29.

30.

a)y =X —9C0SX;
a)y=6Inx+5x;
a) y =2X+5tgx;
a) Y =8X+5ctgx;
a)y = 24/x +2x°%;
a)y:3\/§+2x;

a)y=5i/§+4|nx;

6)y=(x—2)-tgx;
6)y=x-Inx;
6)y =sinx-x?;
6)y=4sinx-Inx;
6) y=x>-(x+1)?;
6) y=x-(x+1)°

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

B) y=—7p—;
X+5
B)Y= &
X5
B)y=57;
_(x+1),
B)y——3x ;
Jx
B)yz_!
In x
B)y= J; :
Y In(x+7) "
%
B)Y="—"—],
Inx

r)y =In(6v/x +3).
r)y =tg(6vx +3).
r)y=tg (5x+4).
r)y =ctg’x.
ny=tg?(5x—4).
r)yzln(3x2).

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

3apanme 5. Vccnenosars cpeactBamu audGepeHINATbHOTO HCYHCICHHUS
¢byukmuto Yy=Ff(X) 1 moctpouts ee rpaduxk:

10.

13.

16.

19.

22.

25.

13
1-x2
11
3-x?

1

—4
’ y:4—x2
12
° y:2—x2
20
° y:2—x2
8
11. y=4_x2
T
vy,
9
20. y:1—x2
23. y:g:iZ
26. y= >

12.

15.

18.

21.

24,

217.




3aganue 6. VccnenoBath cpeactBamu 1udHepeHIINaTbHOTO HCUYUCICHUS
¢dynkiuio Yy=Ff(X) u moctpouts ee rpaduk:

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

3. y = x3—9x? +24x-20 4. y=x°+x*-16x-16

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

7. y=x>+25x%-2x-15 8. y =x3—4x? —~11x + 30
9 y=x3-85x%+20x-125 10. y=x>-x*-16x+16
11. y=x3-05x% —4x+2 12. y=x>-3x* -9x-5
18 y_x3_3x2 —24x-28 14. y=x3—14x? + 49x — 36
15 y=x®+8x% +5x-14 16. y=x3-10x? +17x + 28
17. y = x> +12x2 + 45x + 50 18. y=x>+6x?-15x+8
19 y_x316x2+9x+4 20. y=x3+9x? +15x +7
21. y =x3 —12x? + 45x - 50 22. y=x>+4x* —11x-30
23y x343x2—24x+28 24, y=x°+05x% —4x-2
25. y=x3-6x%+9x-4 26. y=x>-25x% -2x+15
21,y x® 4 9x2 4+ 24x+ 20 28, y=x%+3x* —9x+5
29. y=x3+5x2 —8x—12 30. y=x>-5x? —8x—-12

3amanue /. HailTu HeomnpeneneHHble HUHTErpaibl. Pe3ynbTaThl  MPOBEPUTH
nudepeHnupoBaHuEM:

1. a) j(2x2+§—§/§jdx; 6) [(2+5x)sinxdx.
2. a) j(—5x4+g+§/§jdX; 6) jxe4xdx.
X

3 a) I(3X3—ﬂ—z/§jdX; 6) [x2In(2—3x)dx.

X



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

X

a) | —2x5+§+f'/§jdx;
a) | —7x3—2+§/§)dx;
a) | 4x8+£—3/§jdx;

a) J' —6x° —E—\/;)dx;

X

X

a) | 7x° +E+§/§jdx;

a) | _ox*4 +§—z/§]dx;

X
a) j(3x2+§+§/§)dx;
a) j(2+x+0052x)dx;
a) _[(2— 3

1+ x°
a) ' (5—3x+cos3x)dx;

)ax;

5
4+X

a) |B-—)dx;

2

a) [(x+3/x?+1)dx:
. e*

a) | (3—§)dxi

) [@- 2,

2) [(&/3x+sin3x)dx;

a) : ("™ —sin2x)dx:

a) j((ZXTJrl)+5)dx :

3X

25 )
x> ——="_4sin 2x)dx;
2) I X+4

X

a) j —6+£—55in(2+3x)jdx;

a) j 2x3—§+4sin(2—3x)jdx;

6) [(1—2x)cos xdx.
6) [(3+7x)sinxdx.
6) [xe ¥dx.

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

6) [(6—5x)cos xdx.

6) [xsin(3x—2)dx.

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

6) [(x+7)rdx.
0) I(4x+5)e_3xdx :

0) Ime dx.

2
6) j'”xxdx.

cIn X

0) | R dx.

6) _'5xsin(3x—2)dx.
6) :5xsin(2x)dx.

6) |5xcos(2x)dx.
6) :(2x—5)ln xdx..
6) .'5xsin(3x—2)dx.

6) [(1—2x)cos5xdx.

6) [ x cos2xdx.

6) [(3-5x)sin xdx



24.

25.

26.

27.

28.

29.

30.

[((2-5x)

.(2x+3

—8e¥ )dx

4 ——8xjdm

3+ 2X

-'(2—5xf——§)dx

[| (2x+3)" + =543 |dx -
415 ’

._5+j£+7%FX
3

x 3}jX

6) IxCOSZde

6) [(3—5x)sin7xdx
6) [(5+3x)cosxdx
6) [x?Inxdx

6) [(@+3x)sinxdx.

6) [(3+7x)sinxdx

—3X

[ 2
a).(4

-+7e5xz}dx;

6) [ xcos4xdx.

3ananme 8. BbIYMCINUTH IUIOMIA b TIIOCKOW PUTYPBI, OTpaHUYCHHOW 3a/IaHHBIMU
nuHusMu. Crenath 4epTexK.

1.

10.

13.

16.

19.

22.

25.

28.

y=x2+6x+10;

y = X+6.
y:x2—4x+&
y=x-1
y=x>+1. x=0:
y=X+5; x=-2.
2x —3y? =0
2X+2y-1=0
y=x>+3; x=0;
y=X+7; X=-2.
y=x>—-4; x=0;
y=x-8; x=1.

y =—x° —6Xx—8:;
y=-Xx-4.

y=x-2: x=0;

y=X+2; X=-1.
3x2+4y=0;
2X+4y+1=0

y:x%

8.

11.

14.

17.

20.

23.

26.

29.

y:x3—2 x=0; 3 y=x3—1;x=0;
y=X+2; x=-3 y=x+3; x=-2.
3x2-2y=0- 6. 4x—-3y2=0;
2x+2y—-1=0. 4x +2y—-1=0.
y=—x?—4x-1; 0. y=x>+2;x=0;
y=—x—-1. y=X+6; X=-2.
y=X°—4X+6- 12. 3x%2 -2y=0:
y=X+2. 2x—-2y+1=0.
y=x2+2; x=1: 15. y:x2+6x+H4
y:1—x2-x:0. y=X+7.

y = X% +2x+1; 18. y=x>+4:x=0:
y=—-x+1. y=X;x=7.

4% +3y2 =0; 21. 2x+3y%=0;
4x+2y+1=0. 2X+2y+1=0.
y=—x2—4x—3; 24, y=x3—5;X=O;
y=-x-3. y=x-1; x=-6.
3x2—4y:0; 27. y=x2+2x+2;
2xXx+4y—-1=0. y=X+4
y:x3_5; x=0: 30 y:—x2+6x—7;



4y =4+3x2

3aganune 9. Halitu

1 y3y'+x?=1
y(0)=+2

2, xtyy'—2x=5
y(d)=1.

7. Xy +4y=T,
y(1)=1

10. Yy -3x>=2.
y(1)=1.

13, XY’y +x=3;
y()=-2

16, Xyy'+ x> =1;
y(1)=1

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

2. Xy -7x*=2
y@)=1.

25, y2y' —x%=4
y(-1)=-2

28. x2yy'+x:3;
y(1)=2.

oO1ree

11.

14.

17.

20.

23.

26.

29.

PCUICHUC
PasaciAIOIMUMHACA TICPEMCHHBIMH KW 49aCTHOC PCUICHUC,
Ha4vaJIbHOMY YCJIOBHIO.

y=x-1; x=-4.

x?y'—y=3. 3
y(1)=-2.
W+x=4; 6.
y(0)=4.
Yy —4x® =-1; 9
y(2)=0.
Xy +4x =1 1p
y(1)=0.
x*y'—3y=1. 1.
y(1)=0.
yly' -7x*=-2 13
y(0)=4/2.
xy'—y=1, 21,
y(5)=0
Xy +2y=e%  oa
y(2)=0.

X y?y' +x* =-2; 27.

y(1)=1.

X°y*y' —4x* =1, 30,

(1)=-2

<

3apanue 10. McciaegoBaTh cXOAUMOCTH psija:

z,.2"n!
L Z 2

n=1 n

L nl

n=110"

n(n+1)
1 5"

M8

n

=, 5"n!
2

n=1 n

nuddepeHanTbHOro

y=—Xx+3.

ypaBHEHHUS C
yIOBJIIETBOPSIIOLIEE

y'y' +x* =54, y(1)=¥/2.

3.

xy'—y=2; y(1)
Xy —y=2; y{1)=-1

x3y' -2y =e”: y(1)=0.




10.

13.

16.

19.

22.

25.

28.

0 I o 2 o0 1
g . Z( nl)' . n(n+1)
4N ~(n+ "
0 6”

EL 14, iﬁ 15. i(ns;nl)

o N = n? = nl
n o 18. ——
2y . o 2 5 +6)

n =0
N zn-1 2 nl
;(n_z) 20. nZ:;, 70 21. Z:;‘(nTZ)

-2 ey

3 23. Lt 3 = 7"
= & nl = n’
Zzn(n_z) 26. Z_: on 2. Lign

27 sf P &Tme) P 2y

TeMBbI BOIIPOCOB )il YCTHOI'O OIIpoca

1. TloHsiTHE MaTPHIIBI, TUIIBI MATPHI]

2.0H€paHI/II/I C MaTpunamMu (CJ'IO)KCHI/IG, YMHOKC€HUEC Ha YUCJIO, YMHOKECHUEC MAaTPULlbl HA MaTpuly,

TpaHcropTHpoBaHue MaTpui). CBOWCTBA onepanuii.

3.

4
5.
6
7

OnpexnenuTeny MaTpull, UX CBOHCTBA.

PasnosxeHne onpenenuTens mo 3JeMeHTaM JF00# CTPOKH, cToI0IA.

Ooparnas marpuna. Kputepuii ee cymecTBoBaHus u opMyIIa JJisl BBIYHCICHUS.

MuHOp MaTpUIILI, PAHT MaTPHUIIBI.

DneMeHTapHbIe TPe0OPa30BaHUs MATPHII, YKBUBAJICHTHBIE MATPHUIILI U UX PAHTH.

JIuneitHo 3aBUCHMBIE, TMHEMHO HE3aBUCUMBIE CTPOKM MaTpuLbl. Kputepuil InHeHON 3aBUCUMOCTH.
Cucrembl TUHEHHBIX anredpandeckux ypasHenuii (CJIAY).

CoBMecTHBIE, HECOBMECTHBIE, ONpeiesieHHbIe, HeompeneiaeHuble CJIAY.

®opmyinel Kpamepa nna pemtenus CJIAY.



10. Martpuunsiii metop pemenus CJIAY.
11.  Kpurepnii coBmectHoct CJIAY Kponekepa-Kanemm.
12.  Merox Xopaano-TI'aycca pemennst CJIAY. basucHslit MuHOp, 6a3ucHbIe U CBOOOHBIE TIEPEMEHHBIC
CJIAY.
13.  PemieHue ogHOPOMHBIX CUCTEM JHHEHHBIX ypaBHeHul (OCJIAY).
14.  Kpwutepuii cymecTBoBaHHs HETpUBUAIBbHEIX pemiennit OCJIAY.
OynnamenrtanpHas cucreMa pemenniit OCJIAY, obmiee perieHue.
16. TloHsaTHE N-MEPHOTO BEKTOPA, OTIEPALIUH C BEKTOPAMH.
17.JIuneitHoe apudMeTHIECKOe BEKTOPHOE IIPOCTPAHCTBO.
18.JIuHeiiHO 3aBHCHUMast ¥ He3aBHCHMas CHCTEMa BEKTOpOoB. Kpurepuii TMHEHHOM 3aBUCUMOCTH CHCTEMBI
BEKTOPOB.
19.CymiectBoBanue B Rn cuctems! N TuHEHHO HE3aBUCUMBIX BeKTOopoB. basuc B Rn.
20.JIuneitHast 3aBUCHMOCTD B RN 1060# cHCTeMBI 13 M BEKTOPOB (M>N).
21. Kpurepuii 6azuca B Rn. PaznoxeHune BekTopa 1o 0a3ucy U ero eAMHCTBEHHOCTh
22 .CxamnsipHO€ IIpomu3BeieHHe B RN, ero cBoicTBa. DKOHOMHYECKUI 1 MEXaHMYECKUH CMBICI CKaJIIPHOTO
MPOU3BEACHUS.
23.n-MepHOE eBKIMJOBO NPOCTPAHCTBO, MOIYJIb BEKTOPA, HAIPABICHUE KOCHHYCHI BEKTOPA.
24 Ilpoexuus BEKTOpa Ha BEKTOP, OPTOrOHAJIbHbIE, KOJIMHEAapHble, KOMIUIAHAPHBIE BEKTOPH,.
25. BexTop Kak HampaBlIeHHBIN 0Tpe30K. JleKkapToB MpsIMOYTONbHBII 0a3uC U AeKapTOBa NPAMOYTOJIbHAs CUCTEMa
KoopauHaT (1.11.C.K.).
26. Panuyc-BeKTOp TOYKH, KOOPAUHATHI TOUKHU B JI.II.C.K.
27. BekTopHOE IPOU3BECHUE BEKTOPOB B £3, €ro CBOWCTBA, MEXaHUYECKHUI CMBICIL.
28. CMeniaHHOE IPOU3BEEHUE BEKTOPOB B E3, €ro CBONCTBA.
29. YcnoBust 0pTOrOHANBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTU BEKTOPOB B E3.
30. [TonsiTHe ypaBHEHUS TEOMETPUIECKOTO 00pasa.
31. IInockocTh, HOpMaNbHBIA BEKTOp MI0ckocTh. O0IIee ypaBHEHHE IIIOCKOCTH M €T0 YaCTHBIE CIIydYau.
32. Yron Mexay IIIOCKOCTSAMH, YCIOBHE NMEPIEHANKYIISIPHOCTH U MapaJUIeIbHOCTH INIOCKOCTEH, pacCTOSHUE OT
TOYKH JI0 IIOCKOCTH. ITnockocTs B EN, n>3.
33. IIpsimast B E3, ee HampaBistronuil Bekrop. O0mue, KaHOHHYECKHe, TapaMeTPHYECKUe YPAaBHEHHS MPSIMO.
JIy4 u oTpe3ok.
34. Yron mexay npsMeiMu B E3. [leprniennukynspHsle, MapajuieabHble, IEPECEKarOMUecs U CKPEIUBAIOIIAECS
npsiMble. PaccTosiHre OT TOUKH 10 psiMol B E3. [Ipsimas, 1yd u oTpe3ok B £n, n>3.
35. VYrom Mexnmy OpsMOW WM IUTOCKOCTBIO, YCJIOBHUS MapajIeIbHOCTH W MEPIECHAWKYISIPHOCTH TPSMOH MU
IocKocTH. Touka mepecedeHus MpsIMOi M IUNIOCKOCTH, TPUHAAICKHOCTE MPSIMOH TIOCKOCTH.
36.IIpssmast Ha IUIOCKOCTH, KaK YacTHBIM ciydaill mpsiMOi B FE3 M Kak JIMHUS TEPECEUCHHS IUIOCKOCTH C
miockocTeio OXY.
37.YpaBHeHHE NPSIMOI Ha IIIOCKOCTH C YTIIOBBIM KO (HUIIMEHTOM.
38. VYpaBHeHHE KPHBOI BTOpOro MOpSAIKa, €ro NpeoOpa3oBaHHE C MOMOIIBIO MOBOPOTA M MapaIeIbHOTO
HnepeHoca o0ceil KoopaAnHar.
39. Dmmnc, runepbona, mapabdona. OcH CHUMMETPUH, LEHTpP, BEpIIMHBI, SKCIEHTpHcuTeT. KaHoHMuUeckue
YpaBHEHHS U YPaBHEHUS CO CMEIIEHHBIM IEHTPOM.

40. MHOECTBO, OTIEpaIliy ¢ MHOYKECTBaMH.



41.OyHKIMS OMHOW MEpEeMEHHOM, crocoObl 3amanus. OCHOBHBIC JIIEMCHTapHbIC (YHKIMU, HX Tpa(UKH.
42.CnoxHast pyHKIHS.
43.Ipenen ¢byukuuu opu x[xg (x[107).
44. BeckoHeuHO Manasi pyHKIUS U ee CBOMCTBA.
45. beckoHedHO OopmIas PyHKIHS, CBA3b C OECKOHETHO MaJIOi.
46. OcHOBHBIE TEOPEMEI O TIpenenax QYHKIIA (KpUTepHil CyIeCTBOBAHIS MIPpeelia, eAMHCTBEHHOCTD, TIPeIe
CYMMBI, IPOU3BEICHIS, YACTHOTO).

48. IlepBHIii 1 BTOPOH CIIeNHAIbHBIC TIPEICITHI.

49. CpaBHeHHEe OECKOHEYHO MaIBIX (DYHKIUH.

50. Yucnosas nocnenoBaTenbHOCTh. CBOMCTBA

51. MoHOTOHHBIE IOCIEAOBATEIHLHOCTH

52. Ilpenen 4ucIoBOM MOCIEIOBATEIHBHOCTH

53. Teopema Betiepmrpacca.

54. Bropoii 3amMeuaTenbHbIA Mpeaed.

55. OmHOCTOpOHHME TIPEeNbl (PYHKITHH.

56. HempeprsIBHOCTH (PYHKIINU B TOUKE, HA MHTEPBAIIE, OTPe3Ke. TOUKH pa3phiBa U UX
KITaCCH(UKAIIHSL.

57. OcHOBHBIE TEOPEMBI O HENPEPHIBHBIX (PYHKIMIX (HENPEPHIBHOCTH OCHOBHBIX 3IEMEHTAPHBIX
(GYHKIHA, CIOXXHON QYHKIINH).

58. CnoiicTBa (yHKIHIA HEMPEPHIBHBIX HA 3aMKHYTOM OTpe3Ke, aOCONFOTHBIN AKCTpeMyM (PYHKIINH.
59.Ilpuparienre apryMeHTa u npupaiueHue GyHKIun. 3agada o KacaTeJIbHON K IJIOCKOH KPUBOIA.
60. IlpousBoanas GyHKLUUH, €€ TEOMETPUUYECKUN 1 (PU3NYECKUI CMBICI. YpaBHEHHE KacaTeJIbHOHN 1
HOPMAJIX K KPUBOH.

61. TemIt pocTa M 3IACTUYHOCTH (QYHKITHH.

62. HeoOxomumoe yciosue auddepeHumupyeMoct QyHKIUH.

63. OcHoBHbIE nIpaBuiIa U GopmMyIibl AupHepeHTPOBaHUS.

64. Tuddepennuan GyHKIUH, €r0 TEOMETPUICCKHIA CMBICT, CBOMCTBA, IPUMEHEHHUE K
MPUOTMKEHHBIM BBIYUCIICHUSIM.

65. IMpousBonbIle U MU GepEeHIUANBI BRICIINX TOPSIKOB.

66. IlpaBwmio Jlomurans

67. UccnenoBanne QyHKIMU U TOCTpOeHUE rpaduka.

68. OcHOBHBIE TeOpeMBI 0 TUPPEepeHINPYEMBIX QYHKIHAX.

69.11lepBooOpasnas. Teopema o neppoodOpasHoii. HU, ero reomeTpudeckuii CMBICIL.

70. Cpoiictea HU.

71. Teopema o 3ameHe nepemenHoii B HU.

72. Tabnuiia OCHOBHBIX HHTETPAJIOB.

73. UuTterpupoanue no yactsam B HU.

74. PanmonansHble 1poOu, IpaBUIbHBIE U HENPAaBUIIbHBIE IpoOU. IHTErpupoBaHie HENPaBUILHBIX

Ipobeit (Teopema).



75. llpocreiimme panroHaIbHbIE APOOH, UX UHTETpHpoBaHue. Teopema 0 pa3lioKeHNH MPaBUILHON
IpoOH Ha CyMMY MIPOCTEHIINX qpOOeH.

76. UHTETpHpOBaHUE TPUTOHOMETPUIECKIX (DYHKITHHA.

7°7. UnTerpupoBaHue MPOCTEUIIINX UPPAIMOHATBHOCTEH.

78. TpuroHOMETpPUIECKHIE ITOACTAHOBKH.

79.3amaga 0 BEIYHMCICHUH TUTOIIAAN KPUBOJUHEHHOM TpameIim.

80.0M kax mpenen HHTErpaNbHBIX cyMM. | 'eomerprueckuit cmbic OU. Teopema cymecTBOBaHHS
Ou.

81. CotictBa OU, TeopeMa o cpemHeM.

82. Teopema 0 IPOM3BOIHON OT MHTETpaJla C IEPEMEHHBIM BEPXHUM IPEETIOM.

83. ®opmyna HeroToHa-JIeiiOHuIa (Teopema).

84. 3ameHa nepeMeHHON U UHTErprupoBaHue 1o yacTsaMm B OU.

85. TeopeMbI 0 IJIONIAIU TUIOCKOH (UTYPBI, OTpaHUYECHHOMN JIMHUSAMU, 3aJIaHHBIMU a) B JICKApPTOBOM
cUCcTeMe KOOpAWHAT; 0) mapaMeTpUIecKy.

86. [Innna nyru rockoil kpuBoil. Teopema o IMHE AyTH B J€KapTOBOM CUCTeMe KOOpAMHAT U ee
CJIEJICTBHSL.

87. Brruucienue 00beMOB TeI 11O IUIOIAIIM MOMEPEUHBIX ceucHUi (Teopema). O0beM Tena
BpalleHusl.

88. OkoHomMuueckue npusoxxenust OU.

89. HecoOcTBenHbIe MHTErpaibl 1-T0 poia U 2-T0, WX ONpe/ielieHHe, BEIYUCICHNE M TEOMETPHYECKUI
CMBICII

90. Iuddepenuunansaple ypaBHEHUS EPBOTro Nopsaka. OCHOBHBIE TOHATHUS

91. AV c pazpenstomuMucs NepeMeHHbIMU

92. Ognopoansie J1Y.

93. Jluneitapie mudhepeHnranbHbIe YpaBHEHNS.

94. IuddepeHuuansHble ypaBHEHNS BTOPOTO mopsiaka. OCHOBHbIE MOHSATHS

95 .Jlunetinblie nudepeHImanbHble ypaBHEHHS BTOPOTO MOPSIKA.

96.Yucnossie psapl. Yactuunas cymma. CymMma psjia

97.Heo6xoaMMbIil MPU3HAK CXOAUMOCTH. | apMOHIYECKUH pAI.

98.JlocTaTo4Hble MPU3HAKU CXOAUMOCTH. [Ipu3HaK cpaBHEHUS.

99.IMpusnak Jamambepa.

100.Pagukansabii pu3Hak Komn.

101.UnTerpanpusiii mpusHak Komru.

102.3nakouepenyrontuecs psaasl. [Ipuznak JleOHuma

103.®dyHKIMOHANBHBIE Psiibl. CX0AUMOCTh ()YHKIIHOHAIBHBIX PSIIOB.



TecToBbIE 3aJaHUA AJIA TEKYIIEro KOHTPOJIsA

3aoanue 1. «Mampuuywr» (15 mun.)
1. Cxombko mHeiiHo-He3aBucumbIx ctpok uveer C = (B-A)" + AT-B" — D, ecmm

01
D=|0 0]
3 8

12 3 1 2
A= ; B= ;
011 3 4

a)0; 6)1; B)2; 1)3.
2. PacrosioXuTh MaTpUIlbl B OPSIIKE YOBIBAHHS X PAHTOB:

12 31 1 2 2
1 2 3 4 00
D4 5 6 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. «Pewenue CJIAY» (20 mun.)
1. Cucrema U3 Tpex ypaBHEHHI ¢ TpEMsI IEPEMEHHBIMHU B MaTpi4IHOM Bujie A-X = B. r(A) = 2; r(A/B) = 2. Cuenaiire
BBIBOJI O PEILICHUH CHCTEMBI.
a) CoBMecTHa; 0) HECOBMECTHA; B) OIpE/ACICHA; TI') COBMECTHA U HEONpPEICICHHA.
2. Pemmuth MaTpHYHOE ypaBHEHHE

5 3 19

= . B oTBeTe ykazats cyMMy 3JIEMEHTOB MaTpuULbl X.

4 2 2 8

a) 1; 6)-2; B)0; 1) 10.
3. Haiitu pyHIaMEHTaJIbHYIO CHCTEMY PELICHHI CUCTEMBbI JINHEWHBIX YpaBHEHHUH (B OTBETE yKa3aTh YUCIO
pereHui):

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

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

a = (1,L1);

a, = (0;0:1);
T oD = (2:2:2);

a, = (0;1,0).

VYkazate BEKTOpHI, 0Opasyromiue 6a3uc B Rs.
a) (C_ll, 672, 6_13); 6) ((71, §3, 6_14); B) (C_ll, 6_12, 6_14); r) O6asuca HeT.

2. JlaHb! BeKTOpHL ( =1 — ] ) 5 =2 ] + 2k. Kaxoe u3 YTBEPKACHUN I HUX BEPHO:
o = 1 ey 2
a)a=b; 0)allb; B)a Lb; r)(aAb):?n.

3. Haiitu mnomans TpeyronpHuKa ¢ BepuinHamu B Toukax A(1; 0; 3) B(-1; 2; 3) C (-1; -2; 0).

32 34
2 /32, 6)\/2_; B)\/Z_; n /34,

3aoanue 4. «Ananumuueckasn zeomempus» (20 mun.)
1. lana mwiockocts I7: 2x — y +Z — 4 = 0 u rouku Mi1(-1, 2, 0), M>(2, 1, 1), M3(0, 0, 4). Kakoe u3 yTBepKaeHui



BEPHO!

oM, ell;oyM,ell,M,elIl;, sy M, g [I,M, &1, » M,ell,M,ell.

x-3 y+2 z
2. Jlana mpsimast I: ——— = ——— = — wu miockocth /71: x + y — 22 + 1 = 0. Kakoe u3 yTBep>kIcHUI BEPHO:
2 2
a) 1017 , 6)[ 111 ) B)l ell 5 T) IIpsiMasi U MJIOCKOCTh IIEPECEKAIOTCS B TOUKE
Mo(1; —4; -1).

3. Haiitu paccrosinue Touku Mo(—1, —4) ot npsimoii 2x —y + 3 = 0.

) 3'6)3' )3 )3
a) ———F— -, B)Oo, T) —.
J5iUBT T2

3aoanue 5. «Ilpedenwvty (10 mumn.)

1 . X
1. danbl pynkuma: 1) Y =—; 2) y=x¥;3) Y =SIN g, 4) Yy =CO0S 2 X. BBIICHATD, KAKHE U3 HUX
X

6eckoneuno mansie mpu X —> 0.
a)l1;3 0)2;4 B)2;3 1)1;3.

1

2. ansl dynkimn: 1) Y = |Og X;2)Yy=—7%; 3 Y= arctgx. Kaxue us Hux 6eckoHeuHO GONbIITE MPH
0,5 X

X —> 00,

a) 1/2; 6)0; B)-3/5; 1) ¢€b.

. tgax
3. Haiitu a, ecinun lim=-=—=
x>0 8x

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

2.

3aoanue 6. «IIpouszsoonasn» (20 mun.)
1. Kakne u3 pyHKIWMiA ABIsIFOTCS A pepeHInpyeMbpIME B TOUKe Xo = 1.

1) y=tg(L+/X); 2) y=arccosx; 3) y=3x2—8x+3; 4 y=x*Inl—x?).
a)l;2 6)1;3 B)2;3 T1)2;4.

2. BBIUNCIUTH 3HAYEHUS IPOU3BOIHBIX (DYHKIIMH B TOUKE Xo.

y=12|n(x+\/x2 +3), X, =1.

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

y:sinz%x, X, = 2.

T T
a) —, 0)0;B)-—, 1)l

4 4
3. BBIUMCIUTH 3HaYCHNE PON3BOAHON (HYHKIHH
X = ar ctgt

y 3aJaHHOM IapaMeTpuyecku npu t = 2.
y =arctgvt -1

a) Ya; 0)5; B)S5/4; 1)4/5.

4. ompesenuTh YriaoBoi KoaGUIMeHT KacaTeabHO| K rpaduxy dyukiun Y = B TOYKE Xg = 2.

1-x
a)4; 6)—4; B)—12; r)12.

3aoanue 7. «Heonpedenennwiii unmezpany (20 mun.)



1. MuoxecTro nepBoobpasueix Qpynknuu f(xX) = €2 umeer Bun ...

1
ayﬁf”ﬁmx@gém+c;gm“”+c;)%“ﬁ +C.

2. Haiitn IXg In xdx.

4 4 4 4 4
X" 1
ay—+—+C;QKJnWﬂL+C;m£—mx+l+C;oi—MX—1+C.
4 X 4 4 4 4 4 4

dx
3. Haiftu IZ—
X" —2X-3

1, [x-3 x+1 1, 1x=3 1
@—M———+C;6-4n +C; 5 =In +C; m—am@ +C

8 2 — 4 |x+1 2

3aoanue 8. «Onpedenennsviii unmezpan u e2o npunodxcenusny (20 mun.)
nl3

1. J. sin3xdx paBeH ...

a)2/3; 6)2; B)-2; r)-2/3.
1

2. Beluncnuth J.XGZXdX
0

@u6y%@2+b;3y%@2—b;1)&9+1

3. BBIYHCIUTD IUIOMIAAb GUTYPBHI, OTPAHUYCHHOM JTHHUSIMH ) = X° —2, y =2.
a) 64/3; 0)16; B)32/3; r)32.

3aoanzue 9. «/Jugpghepenyuanvuvie ypasnenusn» (20 mun.)
1. Onpenenuts Tan guddepeHIHaIbHOr0 ypaBHEH S y' ——y=X
a) muHeiHoe 7.y.; 0) 1.y. Tuna bepHyu; B) OMHOPOAHOE A.y.; T) A.Y. C Pa3AesSIONIUMUCS IepEMEHHBIMU.
2. lano n.y. y' = (3k —l) X2, torga bynkuus Y = § X3 SIBJISICTCS €T0 PEIeHUeM Ipu K paBHOM?

a)0; 6)1; B)2; 1)3.
3. JlaHo nuHeiHOE OAHOPOAHOE AU PepPEHIINaTBHOE YPaBHEHUE y” - 4y' + 3y = 0. Haiiru ero o6wee

pereHue.

a) G +Ce™ sy cef+Ce ¥ moe i+ el +ce

3aoanue 10. «Paowvr» (20 mun.)
Bapuanm 1.
1. HCCHGHOB&TB Ha CXOAMMOCTD IOJIOKUTEIIbHBIC PAIBI:

2 2 3n-1
;6 Y .
1 = 2n+5
1) a) u 0) cxoxsres; 2) a) cxoauTcs, 0) pacXoaUuTCs;

3) a) pacxoautes, 6) CXOqUTCS; 4) a) u 6) pacxozasrcs.

2. UccnenoBath 3HaKOYepeIyIOIAECs Pl HA a0CONIOTHYIO U YCIOBHYIO CXOAMMOCTD:

= 1 = af3n+1Y
@ZFDZF3;®ZFD{ j-
n=1 n=1

1+n

1) a) cxomuTcst aOCONIIOTHO, 0) CXOUTCS YCIOBHO;



2) a) u 0) cxoauTCs a0COIIOTHO;

3) a) CXOAUTCSI YCIIOBHO, 0) PACXOAMTCS;

4) a) cxoauTcs abCONIOTHO, 0) PaCXOJHUTCH.

0 an

3. HaiiT MHTEpBas CXOAUMOCTH CTETIEHHOTO psija: Z 3
n=1

a)(-3;3); 6)[-3;3); B)[-1/3;1/3); ) (-1/3; 1/3].

4. Paznoxuth QYHKIMIO ¥ = Y(x) B CTEIICHHOM P B OKPYKHOCTH TOYKH X = Xo:

y(x) = In(1-x?), x = xo.

Bapuanm 2.
1. MccnenoBath Ha CXOAMMOCTD TIOJOKHUTEIIBHBIC PSJIBL:

00 1 0 n
9 0 ) —

2 b

o N +1 o n+1
1) a) m 6) cxomaTcs; 2) a) u 6) pacxonATCs;
3) a) cxomuTes, 0) pacXoIuTCs; 4) a) pacxonurcs, 0) CXOAUTCS.

2. HccnenoBath 3HaKOUEpEAYIOLIMECS PSIBI HA A0COMIOTHYIO M YCIIOBHYIO CXOJUMOCTb!

- L, T = (7n+1Y
2> (D"Mg—; 0 Y | —— .
~ n =\9n+3
1) a) cxonuTcst abCONMIOTHO, 0) CXOAUTCS YCIIOBHO;
2) a) cX0AUTCS YCIOBHO, 0) CXOANUTCS aOCONIOTHO;

3) a) u 0) cxoasATCs A0COJIOTHO;
4) a) cxoauTcs abCOIIOTHO, 0) PACXOIUTCS.

o] n Xn
3. Haiitu nHTEpBaa CXOAMMOCTH CTEIICHHOTO psija: ZZ—
~n°+2

a)(=2;2];  0)(-1/2;1/2);  B) [-1/2; 4], 1) [-2;2].

4. Pa3noxuth QYHKIMIO ¥ = Y(x) B CTETICHHO PSI B OKPYKHOCTH TOYKH X = Xo:
y=siné, x=uxo.

BOl'[pOCbI N NMPAKTHYECCKHE 3aJaHUs K IK3aMCHY

1. IlonsiTHIE MAaTPUILIBI, TUIIBI MATPHIL]

2. Onepanuu ¢ MaTpulamMu (CI0XKEHHE, YMHOKEHHE Ha YHCII0, YMHOXKEHHE MAaTPHUIIbI Ha
MaTpHily, TpaHCIIOPTHpOBaHUE MaTpull). CBOWCTBA oneparuii.

Onpenenurenu MaTpHIl, UX CBOMCTBA.

PaznoxeHue ornpenenuTens Mo 3eMeHTaM JIF000i CTPOKH, CTOIONA.

O6parnas matpumna. Kpurepuii ee cymectBoBanus U (opmyJa sl BEIYUCICHHUS.
Cuctembl TUHEHHBIX anredpanueckux ypaBHeHuit (CJIAY).

CoBMecTHBIE, HECOBMECTHBIE, ONpeeeHHbIe, HeonpeaeneHHbie CJIAY.

®opmynsl Kpamepa i pemenus CJIAY.

Martpuunsiii merop pemenns CJIAY.

0.  MuHOp MaTpHIIbI, paHT MAaTPHULIBL.

11.  DnemeHTapHble peoOpa3z0BaHUs MATPUL], SKBUBAIECHTHbIE MATPUIIBI U UX PAHTH.

12. JInHeWHO 3aBUCHMBIE, TMHEWHO HE3aBUCUMBIE CTPOKH MaTpulbl. Kpurepuii muHeiHON
3aBHCUMOCTH.

13.  Kpurepuii coBmectHoctu CJIAY Kponekepa-Kanemm.

14,  Meron XKXopmano-I'aycca pemennst CJIAY. basucHsiii MuHOp, 6a3uCHBIE U CBOOOTHBIC

B©ooNOo O AW



nepemenHbie CJIAY.
15. Pemrenue ogHopoaHbIX cucteM JnHEeMHbIX ypaBHeHui (OCJIAY).

16. Kputepuii cymectsoBanus HeTpuBUaibHbIX penieHuii OCJIAY.

17.  ®ynnamentanbHas cuctema pemenuid OCJIAY, obiuee pemeHue.

18.  IlonsiTHEe n-MEPHOTO BEKTOPA, ONEPALMH C BEKTOPAMHU.

19.  JluneitHoe apudmeTnyecKoe BEKTOPHOE MTPOCTPAHCTBO.

20. JIuHeitHo 3aBUCHMAas M HE3aBUCHUMAs CUCTEMa BEKTOPOB. Kpurepuil TnHeHHON
3aBUCUMOCTH CHUCTEMbI BEKTOPOB.

21. CymectBoBanue B Rn cucTeMBbI n IMHEITHO HE3aBUCUMBIX BEKTOpPOB. ba3uc B Rn.

22. JluneitHas 3aBUCUMOCTh B Rn 11000# crcTEeMBI M3 M BEKTOPOB (m>n).

23.  Kpurepuii 6a3uca B Rn. Pa3noxkenue BekTopa 1o 6a3ucy u ero eIMHCTBEHHOCTD.

24. CkansipHoe npousBezieHue B Rn, ero cBoiictBa. DKOHOMUYECKUI U MEXaHUYECKUNA CMBICI
CKaJIIPHOTO IIPOU3BEICHUSI.

25. N-MEPHOE €BKJINI0BO POCTPAHCTBO, MOJYJIb BEKTOPA, HAIIPABJIEHUE KOCUHYChI BEKTOPA.
26.  Ilpoekiusi BEKTOpa Ha BEKTOpP, OPTOTOHANIbHBIC, KOJTTHHEAPHBIE, KOMIUIaHAPHBIE
BEKTODBI.

27.  BekTop Kak HampaBJeHHbII OTpe30K. J[ekapToB MpsIMOYTONIbHBIN 0a3uC U AeKapTOBa
IPSIMOYTOJIbHAs CUCTEMA KOOPAMHAT (JI.11.C.K.).

28.  Paamyc-BeKTOp TOYKHU, KOOPAMHATHI TOUKH B JI.II.C.K.

29. . BektopHoe npoussenenue BekTopoB B E3, ero cBoiicTBa, MEXaHUYECKHUIT CMBICIL.

30.  CwmemanHoe npou3sBeqeHne BekTopoB B E3, ero cBoiicTBa.

31.  YcioBus OpTOTOHATBHOCTH, KOJUTMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB B E3.

32.  llonatue ypaBHEHUS T€OMETPUUYECKOTO 0Opasa.

33.  IlmockocTh, HOpMaIBHBINA BEKTOP MIockocTu. OOIIee ypaBHEHHE TUIOCKOCTH B €T0
YaCTHBIE CITy4au.

34.  VYrom MeXIy INIOCKOCTSIMH, YCIOBHE EPICHIUKYISIPHOCTH U MTAPAIUICTLHOCTH
IUIOCKOCTEM, pacCTOSIHUE OT TOUYKHU A0 IIockocTH. IInockocts B En, n>3.

35.  IIpsmas B E3, ee Hanpasisironuii Bekrop. OOIIMe, KaHOHUYECKHE, TapaMeTpUIeCKHe
ypaBHEHUs NpsAMON. JIyd 1 OTpe3oK.

36. VYron mexay npsimbiMu B E3. IlepnienaukynspHsle, napauienbHble, IepeceKaronuecs 1

CKpeluBaromuecs npsmsle. Paccrosiaue ot Touku a0 npsimoit B E3. Ipsamas, nyd u oTpe3ok B
En, n>3.

37.  ¥Yrou Mexay OpsMOH U MIIOCKOCTBIO, YCIOBHS MApaIeIbHOCTU U MEPIEHAUKYISIPHOCTH
IIPSAMOM M INIOCKOCTU. Touka rnepeceyeHus NpsIMON U TUNIOCKOCTH, TPUHAIIEKHOCTD IPSIMOU
IIJIOCKOCTH.

38. [Ipsimast Ha MIIOCKOCTH, KaK YacTHBIN ciayyail npsMoil B E3 u kak nuHUS niepeceyeHust
IUIOCKOCTH € MI0CKOCThI0 OXYVY.

39.  VYpaBHeHHeE NPsIMOI HA TUIOCKOCTH C YIIIOBBIM K03 pummeHToMm.

40.  YpaBHeHHE KpUBOM BTOPOro MOps/IKaA, €ro MpeodpazoBaHKe C MOMOIIIBIO TOBOPOTA U
napajuIeIbHOTO MepeHoca 0cel KOOpIUHAT.

41.  Dmurnc, runepoona, napadona. OCH CUMMETPUH, IEHTP, BEPILIUHBI, SKCLIEHTPUCHUTET.
KaHoHnueckue ypaBHEHUS U ypaBHEHUS CO CMEIIEHHBIM LIEHTPOM.

42.  MHOXeCTBO, ONepaluy ¢ MHOKECTBAMHU.

43, DyHKIMS OAHOU MTepeMEHHOM, ctoco0bI 3a1annsi. OCHOBHBIE dJIeMEHTapHBIC (DYHKITHH,

ux rpapuku. CroxxHas QyHKIHUS.
44, [Mpenen ¢pynkiwmu mpu x [x0 (x[107).

45.  beckoHeuHO Maias pyHKIHUS U €€ CBONCTBA.

46.  beckoHeuHO Oousbmas GyHKIHUS, CBSI3b ¢ OECKOHEYHO MAJIOH.

47.  OCHOBHBIE TEOPEMBI O Mpeenax GYHKIUN (KPUTEPH CyLIeCTBOBAHUS Mpeiena,
€MHCTBEHHOCTb, MIPE/IET CYMMBI, TPOU3BEACHHUS, YACTHOTO).

48. IlepBbIil 1 BTOPOH CIIELUATIBHBIC IPEEIBI.

49.  CpaBHeHHE OECKOHEYHO MAIIBIX (DYHKIIWH.



50. OnHocTOpoHHHE Mpeaeibl (QYHKITHH.

51.  HemnpepbIBHOCTH (DYHKIIMH B TOUKE, HA HHTEpBaJe, oTpe3ke. Touku pa3phiBa U UX
KJaccuukarms.

52. OcCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKIMIX (HEMPEPHIBHOCTH OCHOBHBIX
3JIEMEHTAPHBIX (QYHKIIMH, CJIOKHOU (DYHKIIHH).

53.  CgoiicTBa (yHKIMH HETIPEPHIBHBIX Ha 3aMKHYTOM OTpe3Ke, aOCOIOTHBINA SKCTPEMYM
GyHKIIHH.

54.  TlpupameHue apryMeHTa u npupaiieHiue QyHkmun. 3a1aqa 0 KacaTelIbHOH K TIOCKOM
KPHUBOH.

95. [Tpou3BoaHas GyHKIUH, €€ TCOMETPUIECKUN U (PU3UUECKUI CMBICI. Y paBHEHHE
KacaTeJIbHOW U HOPMaJIM K KPUBOM.
56.  Temm pocTa ¥ 37aCTUYHOCTD (DYHKIIHH.
57. Heobxomumoe ycioBue auddepeHIupyeMocTd QyHKIINH.
58.  OcnoBHbIe paBuiIa U GOpMYIIbI TUGPEpEHITUPOBAHMUS.
59.  Juddepenuuman GpyHKIMU, €r0 reOMETPHUUECKUI CMBICI, CBOWCTBA, IPUMEHEHHUE K
PUOIMKEHHBIM BBIYUCIICHUSM.
60.  IIpousBomnbic u nudPepeHITHATIBI BBICIIUX TOPSIKOB.
2 cemecTp.
61. [TepBooOpasnas. Teopema o nepBoodpasnoii. HH, ero reomeTpudeckuii CMbICIL.
62. CgoiictBa HU.
63. Teopema o 3amene nepemennoi B HU.
64. Tabnuiia OCHOBHBIX UHTETPAJIOB.
65.  HHurerpuposanme mo yactsm B HU.
66.  PammonansHbIe 1pOOH, IPABUIBHBIE U HETIPAaBWIIbHBIE 1poOH. HTErprpoBanue
HEIpaBUJIBLHBIX JIpo0el (Teopema).
67.  Ilpocreiimme panmoHanbHbIe APOOH, UX HHTETPHpPOBaHUE. TeopeMa o pa3ioKeHUH

NpaBWIBHOM IpoOU Ha CyMMY MpOCTEHIINX ApoOeii.
68.  MHTerpupoBaHHE TPUTOHOMETPUUYECKHUX (HYHKINH.

69. HNHTterpupoBanue NpoCTEHIINX UPPALUMOHAIILHOCTEM.

70.  TpuroHoMeTpuveckue MOACTaHOBKH.

71.  3ajgaya O BBIYMCICHHMH IUIOIIAAN KPUBOJIMHEHHON TpaNelHH.

72.  OU kak mpenen UHTETpaIbHBIX cyMM. [ eomeTpudecknii cmbict OU. Teopema
cymectBoBanust ON.

73. CgoiictBa OU, Teopema o cpeHeM.

74.  Teopema 0 IpOU3BOJHON OT MHTETpalla C EPEMEHHBIM BEPXHUM MPEIEIOM.

75. ®opmyna Herorona-JleitOuuia (Teopema).

76.  3aMeHa mepeMeHHON M MHTErpupoBaHue 1o yactsm B OU.

77. Teopemsl 0 mIOLIaAM IIOCKON (UTYpPbI, OTPaHUYEHHOM JINHUSAMH, 33JJaHHBIMU a) B
JIEKapTOBOM cUCTEME KOOPANHAT; 0) MapaMeTpU4ecKH.

78. JnuHa nyru miockoit kpuBoil. Teopema o JiuHe 1yTH B AEKAPTOBOM CUCTEME KOOPIUHAT
U €€ CIIE/ICTBUS.

79.  Bwruucienne o0BEMOB TeJ 1O TUIOIIA ISIM MOTIEPEYHBIX cedeHmi (Teopema). O0beM Tena
BpalllCHUS.

80.  Dxonommueckue npuinoxeHus OU.

81.  HecobGcTBeHHBIE HHTErpalIbl 1-r0 poAa u 2-To, UX ONpeeeHne, BHIYUCICHUE U
T€OMETPUYECKHUI CMBICIT.

82.  JluddepenunanbHupie ypaBHEHHUS NEPBOTO MopsAIKa. OCHOBHbIE TOHATHUS

83. IV ¢ pa3aensomuMucs epeMeHHbBIMH

84. Onnopoansie 1V.

85.  Jluneitnble muddepeHaabHbple YpaBHEHUS.

86.  Jluddepenunanbueie ypaBHeHUs BTOPOro nopsiika. OCHOBHBIE MOHATHS
87.  Jluneitnble muddepeHaabHbple YPaBHEHUSI BTOPOTO MOPSIKA



88.  Uwmcnoseie panbl. Yactuunas cymma. Cymma psizia

89.  HeoOxonumbliii mpu3HaK cxoauMocT. ["apMoHudecKuit psijg
90.  [locraTo4Hble IpU3HAKH CXOIUMOCTHU. [Ipr3HaK cpaBHEHUS
91.  Ilpusnak [anambepa

92. Panukanpabiil npusHak Komm

93.  Hurerpanbublii npusHak Komm

94, 3nakouepenyronuecs psaasl. [Ipuznak JleriOaua
95. OyHKIHOHATBHBIE PsAIbl. CXOIUMOCTh (DYHKIIMOHABHBIX PSIOB.

ITepeuenv npakmuueckux 3a0aHuil 011 NPOBEOCHUs IK3AMEHA
(npaxmuueckuit éonpoc)

1./lanbr MmaTpuiibl

010 1 0 O
A={2 0 1«B=|3 0 4
011 1 11

Brrauciants A . B

2.J1aHbl MaTPUIIBI

0 1
A=

0
1
0
0

P, A O b P O

2
0
1
3
11

Brranciauts A2

3.laHbl MaTpUIBI

2 11 3
A={0 0 1|«B=|4
1 01 1

w = O
N B

Beruncnuts A_l

4.]J1aHbl MATPHIIBI

1 0
A= 1
1
1
3

~ ©O O N O

0
1
0
0

1 1 1
Borauemrs D+ A+ 2+ B

5.Pemnts cucreMy IMHEHNHBIX YPAaBHEHUH 110

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

6.PemnTh cucreMy ITUHENHBIX YpaBHEHUN
METOI0M OOpaTHOM

(3x+y+22=3,
MaTpPHIIBI < 4x— y+3Z =2,

X+y—2z=-1.

7.PelwmnTtb cncteMy NMMHENHbIX YpaBHEHUN

8.PelwmTb cnucrtemy nmHemnHbIX
ypaBHeHU meTogom [aycca




(x-3y+2z=3,
meTozom laycca < 2x—5y+z:4,
X+2y—z=5.

(3x+y+4z=],
{ 2X—y—-7=2,

X+Yy+z=-2.

9.JlaHbl KOOPAUHATHI TOYEK A(4,—1,3) ,
B(-21,0). C(0,-51). D(4,-12)

Haiitu yron mexny BeKTopamu AB u CD

10./laHbI KOOpAMHATHI BEPIIMH

TPEYroJbHUKA A(—l, 2,—3) ,
B(4-10). C(21~2) Haim

IJIOIIAb TPEYrOJIbHUKA ABC .

11.JlaHbI KOOpPAMHATHI BEPIIMHBI TUPAMUIbI
A(5;2:0), B(2:5,0), C(L2:4),
D(—l, 1, 1) . Haiitu o0beM nupamuibl

ABCD.

12./TaHbl TPH TOYKH A(2,—1,—2) :
B(1:2:1), C(2:0:=3). Haiu

YpaBHCHUC IIJIOCKOCTHU, HpOXOI[fIH.[Cﬁ uepe3

——

TOYKY AnepHeHzn/IKmepHo BEKTOPY BC

13.J1aHbl TPU TOYKH A(l,4,—2) :
B(—l,—3,2) : C(—Z,—Z,—B) Haiitu

YpaBHCHUC IIJIOCKOCTU ABC .

14.TaHbl TPU TOYKH A(Z,—l, 2) :
B(l, 2,—1) . Haiitu xanoHM4ueckue u

napaMeTpruuecKue ypaBHEHUS MPSIMOU

AB.

15.Haittu nipenesl

. 4X2-Tx=2
GyHKIMI lim 5

X=2 2X°—X—6

16.Haiitu npenensl GyHKINN
. 2x?-5x-2

lim 5

Xx—=0 3y —4x-15

. Sin 5X
17.Haiitu npenensl GyHKUNN lim
x—0 tg4x

18.Haiitu npenensl

sy i 2n+3\""
YHKIUH
n—oo| 2N+1

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

20.HaiiTu npousBoiHbIE

byHKIMMA y :Sin3 2X

21.HaiftTu npousBoIHbIE

22.Haiiti mpou3BOIHBIE

dynkimit Y = g—sinx. arCtg (3X5) eSIn X
Gyt Y =~
X"—=2In x
23.HaiiTi acuMOTOTHI Tpaduka GyHKIHH 24 HaliTi 3KCTpeMyM
X°+4 2x°+1
y= > dyrkumn Y = 2
X X
25.HaiiTi Touku neperuba rpaduka 26.MccnenoBath (yHKIHIO U TIOCTPOUTH €€
X% —4x+1 X —x+1
dyskun Y = ——— rpapuk Y = ———

X—4

X—1

2'7.BeIYUCINTB HEONIPEEIICHHBIE

28.BpIuucianTh HEONpEIEIICHHBIE

MHTETPaJIbI | (5— X) € 2 dx




4 3 / X
MHTErpaIb! | 5x —774—29 X+3" [dx
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IlepeyeHb OCHOBHOM M I0TOJIHUTEJIbHON YUeOHOM JIUTEPATYPbI, HEOOXOAUMOM 151
OCBOCHHUSA TUCIHHUIITINHEI

Pabora ¢ nurepaTypoil SIBISETCS OCHOBHBIM METOJIOM CaMOCTOSITEIIBHOIO
oBNaZieHUs 3HaHUAMU. OCMBICIIEHHUE JIUTEPATYpPbl TPEOYET CUCTEMHOTO MOJAX0a K
OCBOCHHMIO MaTepuaia, 4YTO IPEAyCMATPUBAET HE TOJIBKO TINATEIbHOE (IIpH
HEOOXOJMMOCTH — MHOTOKpPAaTHOE) YTEHHME TEKCTa U H3YYEHHE CIIeLHaJIbHOU
JUTEPATYPBL, HO U OOpAIllEHHE K TONOJHUTEIbHBIM HCTOYHUKAM — CIIPABOYHHUKAM,
DHUUKJIONEANSIM, CIOBAPSIM.

Bob10op auTepatypsl 1uisl U3y4eHHsl 1€aeTCsl 0OBIYHO M0 MPEIBAPUTETLHOMY
CIUCKY JIMTEpaTypbl, KOTOpPbIA BbIAAJN  MpernojaBareib, JUO0  MyTeM
CaMOCTOATEILHOTO 0TOOpa MATEpPUATIOB.
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