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Paznen 1. IlpousBoaHasi, 4acTHasi Nnpou3BoaHasA, nuddepeHunal.

Tabauna npou3BOHBIX

1. ¢ =0, ¢ = const 1. (arcsinx)' _ 1 _
2. (.,“CH) = nxﬂ—l 1_:;-_
3. (a"‘) I 13. (arccosx) = — —
\ —X
X X .
* (e ) ¢ 14. (arctgx) = _
' 1 1+ x°
5. (log, x) = l | :
oo, e 15. (arcetgr) = ——
6. (Inx) _1 ' 1+x
, 16. (shx) =chx
7. (sinx)':cosx 17 (Chx)' Cahe
5 (cosx) o 18. (thx) = —=
9' (&) = -\.'f'_ Ch‘x
o 19. (thx) = ——-
10. (tgx) = ) sh<x
cos” x
11. (ctgx)' = — 17
sSimn- x
Haittu f'(X), eciu:
l 2) f(x)=—
! : X)=—"T"F,
D 109=3%1, arcsin/x

3) f(x)=32-(tgx)’;
1

5) f(x)=xM?x:

3tgdx+2.
7) f(X)_—4tgi‘/§—1’
9) f(X)=———;
arctglj
X
11) f(x)=sin3(x +2);
1
13) f(x)_ths(&),
_R2x+1
15) f(x)_m,

4) f(x)=sin?(x®+5x);

6) f(x)=logs(+/x +1+x);

X

8) f(x)=5%:

10) f(x)= In(eﬁ ++/eVx +1);
12) f(x)=4/2—arcsinx?;

14) f(x) = (shx)"*;

X

16) f(x)=(x+1)%exH;



1 .
logs (arcsin/x)

17) f(x) =

19) f(x)=ch?(sh/x);

21) £ (x) = —2— +sin x2.
x—1

23) f(x)=(2x-1)In(x+1).

25) f(x)=(x3+5)(x°
27) f(x)=3fIn(x-1).

28) Haiitu (arctgx)”.
2

~)(x3+2).

30) Haiitn ﬂ eciau f :arctgl.
oxoy X

Jx
18) f(x)= xe¥' +1

2xe‘/;+3’
1

22) f(x)=(x+1)cos®x
24) f(x)=2 x2+1—3sin§.

26) f(x)=2e"* + =

29) Haittu (xsin x)®.

31) Haiitu df , ecm f =x7.

32) Haiit d*f , ecm f = cos(xy) :
X
33) Haiit g a , €CIIu QyHKUUA Z = L
ax oy’ X
34) Haiitu 0_u 8_u u , eci U =¢* RS

ox oy oz’
35) Haiitu %, @’
oX 0

Pasznea 2. UccienoBanne QyHKIMHA.

[IpoBecTn momHOe uccneaoBanue GyHKIUUA U TIOCTPOUTH ICKU3 €€ rpaduka:

3

1) :x—l;
X

)y_x2+1
X+1

5) y=x“e

7) y=(x"-x)e";
2_

9) _X 1’

ecim dyrkumst z = In(X+ xy — x?).

2) y=x3(x+1)?;

4)y =(X7+1j2;

X

e
6) y=—;,
X
8) y=Incosx;
eX
10) y:?;



X X
11)y=e—x, 12)y=e—x;
[Toctpouts rpaduk PyHKIMH ¢ TOMOIIBIO TPOU3BOAHOM.
1) y=x3-3x°. 2) y=2x3—6xX.
3) y=x*-2x*-3. 4) y=x>-27x.
3
5) y=12x—x°. 6) y=l—2X2—%.
HaiiTi HanGobIlee U HauMeHbIIee 3HaYeHus] QYHKIMH Ha YKa3aHHOM OTPE3KE.
7y y=2x*-x*+1, [-L2]. 8) y=x>-3x*+4, [0:3].

9) y=x*+>, [/2:2].
X
HaliTu HauMeHblIee 3HauYeHns (PyHKIIMU Ha yKa3aHHOM oTpe3ke 10)

y:Inx+£, [1/2;e].
X

Pa3znen 3. MaTrpuna u onpeaejuTe/In.

1 2 3 1 00
1) lycte A=|{0 4 5|, B=|2 1 O0|.Haiitu onpenenurens A-B.

0 0 6 3 45
1 01
2) Haiitu obpatnyro k Mmatpurie A=| 0 1 1. Cnenarb npoBepKy.
0 01

3) Pemuth MaTpuyHOE ypaBHEHHE (C HEU3BECTHON MaTpuIiei X):

52 1)

1 0 11
4) Haiitu onpenenutens MaTpuiibl A = 2 111
3 0 1 2
6 -1 3 4

5) IIpuBenst MmaTpuIly K CTYIIEHYaTOMY BU]ly, HAUTH €€ ONPEAECIUTEND:

1 3 7
A=2 4 6|
3 7 12

1 0 2 3 5

|4 3 1 20

6) Onpenenuts panr MaTpuusl A = 3 10 2 1
8 2 3 7 6



1 01

7) IycTs A_£O 1 O}.Haf/’lm A% -3A% +3A.

0 01

8) IlpuBenst maTpuily A K CTyIeH4aTOMY BUY, ONPEJIEIUTh €€ PaHT:
112 0 7

A:

0120 4

1 15 4 12|
115 4 15

9) Haiitu onpenenutens det(A™) o6paruoii marpure A, ecim

3
A=|1
4

1 2
3 -1

10
-1 1 0)8{1 0

10) Haiitu det(AB), ectu A :(

ll)HyCTBAZ(
2 11 1 2

1 2
0 4.
1 6

1 0
gj,B=2 1],
0 2

]. Nmeer mu matpunia AB oGpatHyro?

1 2 0
12) Haiitu coOCTBEHHbIE YKclia MATPUIBl A = [O 2 0].

1 40

Pa3znen 4. HeonHopoaHasi cucremMa JIMHEHHBIX aJiredpandecKux ypaBHeHMId.

UccnenoBarh cucteMy JMHEHHBIX aire0pandeckux ypaBHEHHUH (JI0Ka3aTh CO-
BMECTHOCTh, 3amucaTh (QyHIAMEHTAJIbHYIO CUCTEMY PEIICHUH, HAUTH U Mpo-

BEPUTH OOIIIEE pelleHuE:
) —2% +4X, + 2%, =16,
X, +2X3 + 3%, =—2;
—3X; + Xy —9Xg — 7x4 =9;
) X, +2X3 + 3%, =2,
—3%; + Xy —5Xg — 71X, =9;

7) Xo + Xg — X4 =—3,
X| — 2x2—3x3+3x4:5;

3x1 + Xy — Xg + 2X, =5;

5

2) x1+2x2+5x3+3x4 =38,

4)
3xl + 95X, +8Xg — 11x4 = —16
6) 2xl +3X, +5%; — 5x4 = 7,

2% + 1%y + 9x3 11x4 =-18;

8) {

2X) — Xy — X5 =2,



Paznen 5. Ilpsimasi ¥ IJIOCKOCTH B IPOCTPAHCTBE.

1) Hanrcath ypaBHeHHE MII0CKOCTH, ipoxo et uepe3 Touky A(L1;0) u ma-
pautenbHOU mockocT 3X—4y+ 2z =1.
2) Hamucats ypaBHEHHE TI0CKOCTH, coaepxaiieid Touky A(L11) u ocs OX.
3) Haiitu yroa mMexmy IUIOCKOCTSIMH T; U T, , rae m; :2X—Yy+2=0,
Ty X+y—-z=1.
4) Hanucath KaHOHUYECKOE YpaBHEHUE MPSIMOM, TPOXOSIIEH Yepe3 TOUKU

A(L;2;3) u B(0;-13).

X=1+2t,
5) Haiitu yron mexay npsiMoit | u miockocteio 7T, tae |14y =—2,
Z=2+t,

T X+Yy+2=3.

6) Hanucatp napameTpuieckoe ypaBHEHUE IPSIMO, IPOXOASAIIEH Yepe3 ToU-
ky A(L0;2) u nepreHIUKyISIPHON IIOCKOCTH . X—Y+2Z=1.

7) HanrcaTh KaHOHWYECKOE YpaBHEHUE MPSIMOii |, KOTOpast sSBIISETCS TMHUCH
HepeceueHus IIOCKOCTe Ty U Ty, Tae my i 2X—Y+2=0, my :X+y—-z=1

8) Haiitu yron mexnay npsimbivu | u |, rme i ——===12z, |, :<y =,
3 z=3t.
9) Jlexxar s npsimete |, u |, B ogHOM mtockocety, eciu |2 X=y=12,
X=1,
I, y=t,
z=2t7
10) Jlexxat :m rouxku A (1,0;2), A(2,-10), A5(0;0;0), A,(—L1) B oxHoi
II0CKOCTH?
Pa3nen 6. KpuBblie BTOpOro nopsijaka.
OnpenenuTs BUJI KPUBOM U CAENATh €€ ICKU3:
2
1) (x+5)*+y?=3; 2) xz—y?:l;
y? 2
@(x—$2+:?=1; 4) y* =2x+2;

5) x? —y%+2x+2y=0;
6) Hanucate (B 1ekapTOBOM cUCTEME KOOPAUHAT) YPABHEHUE OKPYKHOCTH C
rienTpoM B Touke A(2;—4), mpoxomsieii uepes Touky B(—1;0).



Paznen 7. HeonpeaejieHHbII HHTErpaJl.

Tabauna uHTErpaIoB

L. J0-dx=C 9. j _df =—ctgx+C
2. Id.rzjl-d.r:x+C fm"x
Ll 10. [—F _tgerc
[x" - dx = +C, J cos” x
3. n+1 ~ d ¥
nz-1x>0 11. | -—=—==arcsin —+C, || <|q]
2_,2 a
J Na® —-x
[ E i+ ST
X 12. = —arctg—+C
c;f2+*c2 a a
X o o
5. J'axdlefl +C 13. «BbICcOKHI» TorapudM:
e I
6 Iexdx—ex+C ja’x 3 :ima+x+a x| = a
: - Ja-—x* 2a |la—-x

-]

: Isinxdx =—cosx+C 14. «/ImHHHABID ToTapH(M:

o~

8. Icosxdr:sinx+C dhx Y P e e
JANxTta”
- dx -8 .10%
1) | —; 2 dx;
)-x2+2x+5 ) | ¥
3) :xzsin x3dx ; 4) [x%*dx;
- 3 . 3
5) (x+1) X . 6) x2dx ;
"\X+2/) (x+2) X -4
1
7) |Inxdx; 8) '(1—%)ex+xdx;
J ) X
- X dx
9) |arctgxdx; 10 :
) [arctg ) | T

Pa3nen 8. UHTerpupoBaHue pauMoHAJIbHbIX U TPUTOHOMETPUYECKHUX (PYHKIMA.

. dx e dx
1 ; 2 ;
)-x3+3x2+2x )-x3+x
¢ (X+3)dx < x4
" X(X+D(x+2) I x?+1
~ 3 o
5) [— X“x ; 6) [sin?xcosxdx
T (x“+2x=3)(x+1) .



7) jsinzxdx; 8) j sInx_g X;

cos® x
9) j : 10) |- ax .
1+coSX Sin X + 2C0S X
11) I(co_sx—Bsm x)dx.
SIn X + 3C0S X

Pa3nen 9. Onpenesnennblii UHTErpaJ. 3aMeHa nepeMeHHbIX.

/2 1
dx
1 ; 2) [(2x+1)e*2dx;
) -([3+cosx )-[( )
1
dx .
3)-([e’HLZ’ K len X
e? 3
5) jwdx; 6) jsin“xdx;
X
1
1 % n/4
-
o 0 ] o
5 (X+1) 0
9)? Xox . 10) et gy
VX +3 0
V3 - 1 2
11) | xv1+x“dx. 12) dx.
0 bx3+1
e
14) 1+Inxdx.

13
) J‘\/25+3x 1 X
/2 1
15) jL 16) [x3v4+5x*dx.

,1-cos’ x 3
1 , 8
17) [3(x? + x%€*" )dx 18) [/x+1dx.
0 3
/2 /4
19) jcosxsinSde. 20) j S dx.
e 2 cos”x°

Pa3znen 10. Boluuciaenue niomajaei miockux gpuryp.
1) O6nacTh orpannyeHa KpuBbIMHU: Y = X, Y =2X, Y =3. Haiitu ee 1uiomas.

2) Obnacth orpaHu4YeHa KpUBbIMU: Y =4 — X2, y= x? . Haiitu ee ruiomao.

8



3) OGIacTh OrpaHMYeHa KPUBBIMA: Y = X°,

manab.

4) OGnacTh OrpaHNYEeHA KPUBBIMH: y2 =x, x*= y . Halitu ee miomans.

5) Haiitu momaas GUrypsl, €ciiu ee rpaHuliei sSBJIseTCs KpuBas

6) Haiitu momaas Gpurypel, orpaHUYEeHHON KPUBOIA

7) Haittu muomans Gurypel, orpaHudeHHON KPUBOM

X+Yy=4, y=0. Haiitu ee mio-

X =1+ cost
y =sint
t €[0; 2.
X = 2sint
y = 3cost
t €[0;2x].
X=t+sint
y =1-cost
t €[0; 2x].

8) Haiitu miiomanb GUrypsl, orpaHU4€HHON KPUBOM, 3aJaHHOM B TOJISIPHBIX

KOoOpauHaTax Kak p=COS¢.

9) Haiitu muiomans Gpurypel, orpaHUdeHHON KPUBOM, 3aJaHHOMN B MOJISPHBIX

pP=0

KOOpJAMHATAX Kak
P €[0; 2x].

10) Haiitu muiomanb GUrypsl, OrpaHU4eHHON KPUBBIMH Y = X, Y = J3x,

X2 +y?=4, x*+y*=9

11) Haiitu ruiomanb GUrypsl, orpaHU4€HHON KPUBBIMU X2 +y?=2y,

X2 +y2 =4y

Paznen 11. UnucioBble psabl.

1) Cxonurcst iu psj Z
= 3N+ 4

[} 2n+3
3) Cxonutcs M psia ?
) P Z; (n+1)!

0

n!
5) Cxomurca nmu psig y —— 7
) P nz_; 2n+ 3)!

7) CXonuTcs JM psi H"'——2
) P z; n+2
0 3n+1

9) Cxomurcs Ju psif ?
) P nZ:; (n+2)]

n>+5

2) Cxonutcst v psft Z—?

4n +n+7

n=1 ——
3n+1

6) Cxonurcst i psft Z
“~=nln? n

8) Cxomutcst mu psif Z(—l)n
n=1
i 3n+1 5n
10) Haiitu cymmy psiza
—= (2"

245

?



Paznen 12. [luddepennuabHblie YpaBHEHHsI IEPBOro MopsiaKa.
1) Pemuts ypaBHEHHE Y = XY + X

2) Pewnrts ypaBuenue (X+1)%y' =y.

3) Pemuts 3amauy Komm: y' =1+ ZX, y(1) =1.
X

Xy + Y
.

4) Haiit o6t maTerpan ypaBaenus (X+Y)y' =x—-y+

5) Pemuts 3amauy Komm: y' =2y +2, y(0)=0.

6) Pemrnts 3amauy Komm: 2yy' = y? +1, y(In2) =1.

7) Haiitu o61ee pemrenue ypaBaenus Xy + Yy =Xy +1.
8) Pemuth 3amauy Komm: y' =y —x+1, y(0)=L1.

9) Haiitu o61ee pemrenue ypaBaenus Y'tgx=y.

7) Haittu oO1iiee penieHrue ypaBHEHHs y_ Iny—x+1.

Haiitu oOmee pemenue (o0muit uaTerpan) auddepeHImaibHOro ypaBHeHHUS.

1) e**3¥dy = xdx. 2) y'=(2y +1)tgx.
3) e*sin ydx +tg ydy =0. 4) (x* + x)ydx + (y* +21)dy =0.
2
5) y'y1+y? =X7. 6) (xy — x)2dy = y(x —1)dx.
Pemmts 3anauy Komn.

7) y" =%, y)=0, y(1)=5, y'(1)=L1.

”n tX ’
8) y'=——, y(0)=1/2, y(0)=0,
COS™ X

9) y"=sin?3x, y(0)=-n/16, y'(0)=0.
10) y"=cos4x, y(0)=2, y'(0)=15/16, y"(0)=0.

Pa3znen 13. OnHopoaHble 1 HEOIHOPOAHBIE JIMHeliHbIe T depeHIHATbHbIE
YPABHEHHUS € NOCTOSTHHBIMH KO3 (PUIHEHTAMM.

1) Haiitu o6iuee pemenune ypasuenus y" —3y"+ 2y =0.
+2y"+y=0.
3) Haiitu o6iee pemienne ypasaenus y" —2y" +17y' =0.

"

2) Haiitu ob1iee penienre ypaBHeHus Y

4) Pemnts 3anauy Komm: y" -5y’ +6y=3e*, y(0)=0.
5) Pemuts 3agauy Komm: y' —4y=x, y(0)=1.

4 _ 9y/ — X )

7) Haiitu o6inee pemenue ypaBuenus y" + Yy =1.

6) Haiitu oO1iee pemienue ypaBHeHUsST Y

10



8) Haiitu oO1iee pemicHue ypaBaeHus y' +y=——.
COS X

9) Haiitu o6inee pemenue ypaBHenus Y — Y = prel
ch x

10) Pemmts 3amauy Kommu: y" =1, y(0)=0, y'(0) =1, y"(0)=1.

Pa3nena 14. KoMmmiiekcHbIE YHCJIA.

2 2
1+/3i j (\@ +i J
— | = .
1-/3i

1) 3anucare B anredpandeckoit popme yucio | :[ N
—1
2) 3ammcats B anredpandeckoi popme gucio | =(1— \/§i)

2018

2018 2018)

T .. T
3) st yncna Z :COS§+ISIH§ HaWTH | Z| u Arg(z

m .. T
Cos—+1sin—
9 9

4) 3anucath B anredpanydeckoit popme uncio | =

50 . . bn’
COS— +isin—
18 18
5) HapucoBath Ha KOMIUIEKCHOH TIJIOCKOCTH 00J1aCTh, 3aJJaHHYIO HEPABEHCT-
|z-1]<1],
BaMMU: T
O<argz<—.

6) HapucoBars Ha KOMIUIEKCHOM IIOCKOCTH 00J1aCTh, 33/1aHHY0 HEPABEHCT-
BOM | Z|>|Z+1].

2431 _ .
7) Pemnth ypaBHEHUE 7 Z—1=0. OrBer 3anucarh B anreOpandecKom
—1
dbopwme.
8) Pemnth ypaBaenue (2+1)z—(1+1)Z =i. OtBer 3anucats B anredpanye-

ckoii opme.
9) Haiitu Bce penieHusi ypaBHCHUS 2%~ 27? +52 =0, nexamme B 061acTH

{lzlsz,

Rez>1.

10) HaiiTu Bce pelieHus ypaBHEHUS 7% +22+10=0, nexamye B 061acTH
Im(Z) >Rez.

I/I306paBI/ITB Ha KOMIIJIEKCHOM IJIOCKOCTHU 06HaCTB, 3aIaHHYIO HCPAaBCHCTBAMMU.
1) |z-1|<L, |z+1|>2. 2) |z+1|L2, |z—i1|>2.
3)|z+i1|<2, 0<Rez<l.

[IpencraBuTh B anredbpandeckoit opme.

11



2+i)id 5 31

K J3-i )(i+1)i5'
6) (31— 1:.252+I) 7 (i_\/g)gl
8)2—+|| 9) (i) .
10) (1+i)'.

Pa3znea 15. DiiemeHTapHble (PDYHKIMU KOMILJIEKCHOTO TIEPEMEHHOI0, UX CBO¥i-
CTBa.

1) Pemnth ypaBHEHUE z° =—i. OtBersI 3amucars B anreOpanyeckoit popme.
2) Haiitu Bce 3HaueHUs Ji* . OtBers! 3anmcars a anreOpanyeckoi popme.

3) Pemuts ypaBHEHHME COSZ =2 . OTBETHI 3aMKcaTh B alredpandeckon popme.
4) 3anucaTh B anredbpandeckoit hopme i

5) Haitrn Re(e” ).

6) Mosket 1 QyHKIHS U = X* + Y2 — Xy GbITh ACHCTBUTEIBHON YaCThIO HEKO-
Topoi ananutuueckoit B C dyHkuun?

7) Haittu ananutudeckyro B C ¢yukmuro f(z), Takyro, 9ro
Imf =x*>-y*+y, f(0)=0.

8) 3ammcars B anrebpanueckoit hopme SiN(L+1).

2018

9) Pemuts ypaBHeHue € =€
Pa3nen 16. U3o1upoBaHHbIe 0CO0bIe TOUKHM M UX KJIacCU(PUKAUS.

OnpeaenuTs 0coObIe TOYKW U UX TUIIBI IS (PyHKIIHH:
1

D (@)= 2) 1= (2D

Y 1= H 1@=51

5) f(2)=z3sin%; 6) f(z):%-
ES 8) f(2)=———

7) f(z)=ee?2; (Sinz_;)

9) f(z):ﬁ;; 10) £()="2

12



Paznen 17. BolueTbl. Bolunc/ieHrne HHTETPAJIOB ¢ MOMOIIbIO BHIYETOB.

Brraucants:
1) jz3sin£dz; 2) J. i
2im1 z 23352
3) J- sz4_zdz; 4) I 23eV2 4
z-2=5 ¢ lz|=1
sinz T dx
) [ g 0 f 2
|Z|_1ZCOSZ E')‘ (X2 +4)2
7 Ixsm2x _ 3 ZJIC dx
0 X“+9 COSX+ 2
dx xcosx
9 : 10
)_J;o(x2+1)(x2+9) ) '[ X2 +1
Beruucnnte HHTCT'pall.
1 - Coszzz_ldz. 2) J- S|n(13/ Z) 4z
N =1 ¢
g) [Nz -7 4 4) | ze”dz
i z° Z=1
. _aZ
5) | z°cos—dz 6) I 1+2 3e d
|z|.:1 Z l7/=1 27
1-cosz sin“z——
7 dz
)|z|'=1 z’ 2 -[ z az
|| =1
9) z cos%dz. 10) j sm32
Iz =1 Z 2= n
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Pa3znen 18. @ynknus-opurusan u ee nzodpakenue no Jlamaacy.

Taduuna n3odpaxeHuil 1 OPUTHHAJIOB

OpHTHHAI HMsobp askeHue OpHUTUHATI MsobpaskeHue
. 1 —— 2ro
— sin &z e
P (p2 + a)z)z
1 p’ -’
¢ ;2 tcosat m
2 % shat p2 f)a}g
!
£, ne N p?:,,l chat pgi}wg
; Ilee+1) o @
f (a >—1) pa+1 € SNt (p_i)z +a)2
At 1 % p—A
1 sin#
& arcct,
te (p _ /%)2 £ sSrP
t
r”e’“, ne N (p 2)?!-#1 —(l—e—t) ln[l—}— l)
a P
I 1
t%e™ a>—1 3= EO:-)QA (t) 1
; o3 —ap
sin i P S[z—a),a >0 14
2
cos @i pg e

1) Haiitn n3o6paxenne gynxuun f (t) =t

-3t

2) Haiitn n3o6paxenne gynxuun f (t) =te™'sin2t.
3) Haittu uzo6paxenue pyukuuu f(t) =tch2t —sht.

t
4) Haiitu uzo6paxenue Gpynkuun f (t) = Ie_x cos(t — x) dx.

0

5) Ilycrs f(t) =e *'sin3t. Haittu nsobpaxenne pyukuun f(t).

t

6) Haiitu nzoopaxxenune pyukuuu f(t) = jxge_sxdx.

0

14




7) Iycte f(t) = {g’ 1; Z[[g’ﬂ’ Haiitu uso6pakenne f(t).

0, t<0,
t, t[0;1],
1, te[l;2],
0, t>2.

9) Iyctp N(t) = {S tt2< 8 ' Haiitn nzo0paxxenue GyHKIHH

8) [Mycts f(t) = . Haiitu uzo6paxenue f(t).
y

f(t)=(t-1)e"Pnt-1).
10) Tyers n(t) = {‘1) ttjg’ Haitru msoGpaenue f (t) =sin 2(t — 2)e 2n(t —2) .

11) Haiiti n3o6pasxenne Gpynkuun f (t) =tsin?2t.

Paznea 19. BoccTanoB/ieHre OPUTHMHAJIA 110 H300PaAKEHHUIO.

Haiitu (senpepbiBayio Ha [0;400)) QyHKIHIO-OpUTHHAT, €CIH €€ H300paxe-
e F(p) pasuo:

p’ p-3
D )=y 2) Fp)= P
3) F(p)=(pzf’+§+5j"; 4) F(p):[pzigjﬂ;
5) F(p);fqzdi‘l; 6) F(p):f')_-zl—r;.;
7) F(p)=(e‘2p+3e‘p)%; 8) F(p);fq(q‘iqw;
9) F(p)%ﬁ; 10) F(p):gﬁ;

15



Pazgesn 20. OnepanunonHbie MeTOAbl pemieHnsi AU depeHHaIbHbIX YPaB-
HeHU 1 cucTeM TU(PpPepeHIHATBLHBIX YPABHEHUH.

Pemnth onepanmonubiM MeToAoM 3aaauy Komu:
1) X +x=e", x(0)=1.

2) X'—=x=1, x(0)=-1.

3) x"=1, x(0)=0, x'(0)=1.

4) X"—-4x=0, x(0)=0, x'(0)=1.

5) x'+2x=2, x(0)=1.

6) X'+3x=e", x(0)=0.

7) X"+x=2t+3, x(0)=1, x'(0)=1.

8) x"+x =t, x(0)=1, x'(0)=0.

9) x"+x=2¢e', x(0)=0, x'(0)=1.

10) x"+x=2cost, x(0)=x'(0)=0.
OHGpaHI/IOHHI)IM METOAOM HalTH PCHICHUC CUCTCMBI ypaBHeHI/Iﬁ

11) {);/,: i z 91 yaoBieTBopsitoriee HadansHbM yenoBusm X(0) =2, y(0) =1

X'—2y=2t
12) { y = 1 «_1 YAOBIETBOPSIOIIEE HAYATBHBIM YCIOBHSM x(0)=2, y(0)=1
2 'l

X'—2y=0
13) {y, N Xy: 362 1 yIOBJICTBOPsItOIIee HaYaabHbIM ycaoBusam X(0) =2,

y(0) =1.

16



Pemenus
§1.

3) £1(x)=(2- (19X)") “(-5(9%)") ~5(99

cos* X 33/(2— (tgx)*)’cos’ x

§2.
x> -1
1) y= :
X
1.013: x=0.
lim f(Xx)=—0
. X__>0+0 =Xx=0 - BCPTHUKAJIbHAA aCHUMIITOTA.
Ilron0 f(X) =+

3. T(—x)= f(x), f(—x)=—T(X), nepuona uer, T.c. QyHKIHI OOLIETO BHIA.
4, y=0=x>-1=0= x=1; Touka (1;0) — Touka nepeceyenus ¢ ocbto OX.
5. Haiinem HakJIOHHBIE (TOPU3OHTAJIBHBIC) ACUMIITOTHI:

fx) . x*-1
k=lim——<=1Iim >— =00, T.€. HAKJIOHHBIX ¥ TOPU3OHTAIBHBIX ACUMIITOT HET.
X=to Y x=to X
14
, (X -1) 3xx—-(x*-1) 2xX°+1
6_ y = e 2 e 2 ;
X X X

1
'=0= 2 +1=0=>X=———;
’ 7
yY3=>x"=0=>x=0.
YV — 4+ +

————— e QB s
X

¥ ook O '
NG g

min

-=-1
1 2 3,5 3 ( 1.3 )
— = =—32=——, 1e. | ——=,—= | — TOUKa MUHUMYMa.
y( ) _ 1 2 3/4 3/2 3/4 y

32
7.y _(Zx3 +1]' B —(2x°+1)2x _ 2x*—2x _ 2(xX*-1)

NG x* x* x3

y'=0=x"-1=0=x=1.
y'A=x*=0=x=0.

17



e O
Nz
min
1
-=-1
1 2 353 ( 1_3)
— = =—i/2=—, T.e. | ——=,7= | — TOUKa MUHIMYyMa.
) Ao e ’
2
S I
PN
NGNS
neperud

y(1) =0, 1.e. Touka (1;0) — Touka neperuda.
."

3

} ’
V4

fad’
%)

§3.

101
2) A=|0 1 1|
001

1. |A|=1£0=JA™

A=1 A=0 Aj=-1
2. A, =0 A,=1 A,=-1
A;=0 A;=0 A,=1

. 1 0 -
3.A'={0 1 1
0 0 1

L. (10 -

4, A'=—A =0 1 -1]|
A 00 1

5. TIpoBepka: AA™'=A"A=E (?)

18



1 0 1y1 0 - 1 00
AA"=[0 1 10 1 -1|=(0 1 O]

0 0 1)l0 0 1 0 01
A*A=E.

§4.
1) —2X, +4X, +2x, =16,
X, +2X; +3X, =2,

(-2 4 0 2[16)(1/2) (-1 2 0 1|8
A|B—(1 0 2 3‘—2) "(1 0 2 3 —2)<¢+>"

(-1 2 0 1|8\ (-D (1 -2 0 -1|-8 (1 0 2 3|2
0 2 2 4(6/1/2"\0 0 1 2 |32 \l0o1 1 2(3)
RJA=RgA|B=2; dimL=2=®CP: €,§,.

2 6a3. nepeMeHHbIe: X, X,, 2 CBOO. IEPEMEHHBIE: X3, X, .

X, =—2—2X%; —3X,,

X, =3 =Xy — 2X,.

X\ —2—2%, —3X, -2 —2 -3
s | x 3-X,—2X, |_| 3 -1 -2
Xii. = Xi, ?)’(3 YE o TG 1T o
X, X, 0 0 1
Xsi. & &
[Iposepku: X.; :—2-(-2)+4-3+2-0=16;
€:-2-(-2)+4-(-1)+2-0=0;
€,:—2-(-3)+4-(-2)+2-1=0.

§5.
1) ALL0), a:3x—4y+z=1 A€ u o||p. Tak kak o||B, o A, || A,, N, ={3;,—41} —

HOPMAaJIbHBII BEKTOP IIOCKOCTH 0L, KOTOPBIM MOYXHO B34Th 32 HOPMaJIbHBIM BEKTOP
K TWI0CKOCTH 3, Touka A€ [, Torna ypaBHEHHE IOCKOCTH [3:

A(X_Xo)+ B(y_ yo)+C(z—zo) =0,
T.e. 3(X-1)-4(y-1)+1(z-0)=0, B:3x—4y+z+1=0.

$6.
1) (x+5)% + y? =3— okpyxHocTb ¢ neHTpoM B Touke (—5;0) u paanycom /3.
Va

)
o G

19
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7) jlnxdx:?

I/IHTCFpI/IpOBaHI/Ie I10 4aCTsIAM:

1
.fudv:uv—.[vdu:<u:|nx’ OIu:;dx>:xlnx—‘|'dx:x(lnx—l)+C.

dv=dx, v=Xx
§8.
L, . . sin® x
6) '[ Sin- Xcos xdx = J. sin“ xd(sinx) = + C (meton moaBeaeHus 1o 3HaK qudde-
peHIuana).
§9.
b

jfumx:me4xm

e

1 1 1 1
=5 a5t 5i a5 155 |
, 2In°2 2In“e 2 In“2

3

¢ dx fd(nx) 1
4)jxln X -f

In3x 2In% x

2 2

§10.
1) y=x y=2x; y=3.

312 3 22 . 3
Sseacst :J-(ZX—X)dX+J.(3—X)dX:>— +l 33— || =
0 3/2 2|, 2
3/2
8 2 2 8 4 4
§11.
ny-_1_
—=3n+4

1. I[TpoBepuTh HEOOXOAUMOE YCIOBHE cXoauMocTH: |lim =0.
e 3N + 4

y C : 1 n
2. I1o BTOpOM TeopeMe CpaBHEHUS Z— pacxoauTes; Tak kak lim - —
= n o 3n+4 1

00a pssia BeayT ce0s OJJMHAKOBO, T.€. UCXOHBIN Psii pAaCXOIUTCH.

1
==, T0
3

20



§12.
1) Yy =xy+X,

ﬂ:x(y+1) |- y+1+0,
dx
dy

—— = xdx,

y+1
dy . X2 X212~ X212 .

J'ﬁ:xdx, In|y+1|=?+C; y+1l=e"""C; y=e"""C -1, Ttak xak mpu C =0
+

y=-1 70 otBer: y=6""2C 1.

§13.

1) y"-3y"+2y =0.

CocraBuM XapaKkTepPUCTUYECKOE yPABHEHHUE:

A°=32%+21=0, A(A*-31+2)=0, 4, =0, A,=1, A, =2 —Bce KOPHH KpaTHOCTH 1.
Yoo =C, +C,e* +C,™.

§14.
cos ™ +isin~ s 5
by - 9 Y _i%
4) 56: 9 _° :e(9 18]:e 6:cosE—isinE:—B—Ei.
T .. bm ior 6 2 2
COS— +isin— ¢'18
18 18
§15.
3
=—i=z=|z|€"; -i=e?;
. e ||zF=1, |z[=1
|zfe*=1.e2 = 3n SN n 21k =
3(p=7+27tk (P=§+T

k=0 z=1.e2 —cosZ +isin = =i:
2 2

i .2m
k=1 z:l-e(2 3j:cos E+E +isin E+E :—ﬁ—il;
2 3 2 3 2 2
i = Am
k=2 z=1~e[2 3):cos(ﬁ+ﬂj+isin£5+ﬂj:—£—i1.
2 3 2 3 2 2
§16.
.
sinz
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) z
z =0 — ycrpannmas touka, lim ——=0; z=Kkx npu Kk ==+m, + 27, ... — momoca 1-ro
-0 SIn z

1 sinz
nopﬂmca, TaK KAK — = — UMCCT B OTUX TOUKaX HYJIB r[epBoro nop;mKa (

z
sinkmt =0, coskr #0).

§17.

.1 .
j 2°sin=dz =0, Tax kak pasnoxenue B psj JlopaHa 3Toit QYHKIHM HMeEeT BU:

|z|=1 Z

ZSSin1—23(l—£-i+£-i+ )—ZZ—£+£22+ T.€. KO3 (ULIUEHT MPU CTe
;. 7 3 s 6 5 P

1
neHu — paseH 0.

yA
§18.
1) 56: Tak Kak €' = 3 a JOMHOKeHne opuruHana Ha (—t) cooTBeTcTBYeET M-

p+
2,3t 1 ” AV 2
(bepentmpoBanunio nzodpaxenus, To te” =| —— | =((p+3)7)"= X
p+3 (p+3)
§19.
F(p)= —. Tak kak ——=—,T10 F(p)=) —=¢".
kZ_(;p“ pt k! k!

§20.

X"+x=2¢e", x(0)=0; x'(0)=1.
Mycts X(t) = F(p). Torma x"(t) = p(pF (p) —x(0)) - x'(0) = p°F(p) -1,
et:i: p’F(p) -1+ F(p):ZL:(p2+1)F(p):i+1:>
p-1 p-1 p-1
p+1 1 p
F(p)= == __F_
(P) (p-D(p*+1) p-1 p°+1
Tak kak F(p)=e' —cost, To oreer X(t)=¢€" — cost.

22



CnpaBouHbIe MaTepHAJIbI

A. TaGnuna mpou3BOIHBIX

o

)

l. ¢'=0, ¢ = const

’

: (x") = nx""!
: (ax) =a*-lna

: (e"' ) =&

4
5. (log,, x) = —!
' xlna
6. (lnx)' =
X
7. (sinx) = cosx
8. (cosx) =—sinx
' 1
9. (Vx) =
W) 2-/x
10: (6 =—,
cos” x
11. (ctgx) =-— - l,
S~ x

b. Tabnuiia uaTErpaon

1
2

.

Lh

o =1 O

[0-dx=C
. Idrzjl-dr:x+C

n+l
X

Ix”-dr: +C,

n+l
nz-1x>0

.fﬁzm\xhc
X

X
a

. Iaxdr = +C

a
. Iexdx —e'+C
. Ismxdr:—c05x+C

. Icosxdac=sinx+€

5. |

10.
11.

12.

13.

14.

15.

16.
17:

18.

-

o~

o

(arctgx)‘ = - =
l1+x

1

(arcctgx) = — 5
1+ x°

(sh .r)' =chx
(ch x)' =shx

dx

sin

a

o H2+.’C

3 =—ctgx+C
X

dx

3 =tgx+C

J COS™ X

dx

. X
=arcsm —+ C,
2 2

—x a

x =larctgf+C

2 a o

«BBICOKHI» TOTapH(M:

.

5

(]

vxzia

dx

2_x2

:i]ﬂa+x
2a

a—x

. «JITHHHBIA» ToTapH(M:
"
x+ vyt +a’ ‘+ C

dx I
2
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B. Tabnuma n3o0pa>keHuil 1 OpUrHHAIOB

OpHTHHAT HMsobp asxkeHue OpHUTHHA HsobpaskeHue
1 i t sin ast -——2—&
P (pz + a)z):
1 p2 _ a}Q
¢ ;2 tcoswt m
i % sheat p2 iJan
!
f”, ne N p}:_-,_l chat pgi}a}g
I 1 &
t={a>—1) g};: ) e™ sinowt (p—A) +a?
1 p—A
1 sin#
A arcct
te (p _ /1)2 P s P
wt
r”e", ne N (p Z{),H.l -—-( —e_’) ln(l+i]
- £
I 1
t%e™ a>—1 (p (_a;iazl 5(:) 1
; o2 —-ap
sin @t S St—a)a>0 &
P
cOSs i FyEre
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