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Paznen 1. IlpousBoaHasi, yacTHasi npou3BoaHasn, 1uddgepeHuual.

Ta0auna npon3BOAHBIX

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
Hantu f'(x),eCHI/I:
1 2) f(x)=——
! : X)=—""T""F;
D 109=3"0; arcsin/x

3) f(x)=32—(tgx)° :
1

5) f(x)=xM?x:

3tgdfx+2.
7) f(X)——4th_l,
9) ()= ———;
arctglj
X
11) f(x)=sin®(Wx +2);
1
13) f(x)_th3(&)’
o R2x+1
15) f(x)—m,

4) f(x)=sin?(x>+5x);

6) f(x)=logs(vx +~1+X);

X

8) f(x)=5%

10) f(x)= In(eﬁ e +1);
12) f(x)=3/2—arcsinx?;

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

X

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



1 xeV 41

17) f(x)zlog5(arcsin\/§); 18) f(x)zm,
1
_AR2 . - -
19) f(x)=ch?(sh/x); 20) f(x) O D)
21) f(x):éﬂinxz. 22) f(x)=(x+1)cos’x.
23) f(x)=(2x-1)In(x+1). 24) f(x)=2 x2+1—3sin§.

25) f(x)=(3+5)0-D(x3+2). 26) f(x):2e&+%.

27) f(x)=3fIn(x-1) .

28) Haittu (arctgx)”. 29) Haiitu (xsin x)®.
. 0%f y . ,

30) Haiittu ——, ecm f =arctg=.  31) Haittu df , eciu f =x7.

oxoy X
32) Haitru d?f , ecm f :M.

X

33) Haiitu Q’ Q, ecnu QyHKIuUs Z _X +X :

ox oy
34) Haimn 8, YN o =P

oXx oy oz

35) Haiitm ﬁ, Q, ecnu pyHKIEs Z = In(X + Xy — X?).
ox oy

Paznen 2. UccienoBanne GpyHKIMHA.

[IpoBecTu noaHoe uccneaoBanue GyHKUUU U TOCTPOUTH ICKU3 €€ rpaduka:

3
1) Y=XX_1; 2) y=x2(x+1)?;
2 2
X +1 X+1
3) y= ; 4) y=| — | :
)Y X+1 )y ( X )
eX
5) y = x"e"; 6) y=—;
X
7) y=(x*-x)e*; 8) y=Incosx;
2 X
X -1 e
9 y= : 10) y=—7;
X X



X X2
1) y =~ 12) y=—
[Toctpouts rpaduk QyHKINN C TOMOIIBIO POU3BOIHOMA.
1) y=x3-3x2. 2) y=2x>-6x.
3) y=x*-2x>-3. 4) y=x3-27x.
3
5) y=12x—x°. 6) y:1—2x2—%.
Haiitu Hanbospliiee 1 HAUMEHBIIIEE 3HAUEHUS (I)YHKI_H/H/I Ha YKAa3aHHOM OTPC3KC.
7 y=2x*-x*+1, [-12]. 8) y=x>-3x*+4, [0:3].

9) y:x3+§, [1/2;2].
X
HaiiTi HauMeHbliiee 3HaUYeHUs (PYHKIIMU Ha yKazaHHOM oTpeske 10)

y:Inx+£, [1/2;e].
X

Pasznen 3. MaTpuna u onpeejuTeIu.

1 2 3 1 00
1) IIycte A=|{0 4 5|, B=|2 1 O0|. Haiitm onpenemurens A-B.

0 0 6 3 45
1 01
2) Haiitu obpatnyto k matpurie A= 0 1 1|. Cagenarb npoBepky.
0 01

3) Pemmth MaTpuyHOE ypaBHEHHE (C HEM3BECTHOM MaTpuIieh X):

57 1)

1 0 11

. 12 -1 11

4) Haiftu onpenenutensb MaTpuilbl A = 3 0 1 2
6 -1 3 4

5) IIpuBeas MaTpully K CTyIIEHYaTOMY BUJly, HAUTH €€ ONPEACIIUTEND:

1 3 7
A=l2 4 6|
3 7 12

1 0 2 3 5

14 3 1 2 0

6) Onpenenuth panr MaTpuibl A = 3 10 2 1
8 2 3 7 6



1 01
7) ycte A=|0 1 O (. Haittu A% -3A%+3A.
0 01
8) [IpuBens maTpuily A K CTyIIeHYaTOMY BUJ1Y, OIIPEACIUTh €€ PaHT:
1120 7
|01 2 0 4
A= 1 15 4 12
115 415

9) Haittu onpenenurens det(A™') obparroii matpuue A, ecin

31 2
A=11 0 4.
4 1 6

1 2 0 1
10) Haiitu det(AB), eciiu A = ,B=2 1].
3 -1 2 0 2

10
11) Iycte A= (_21 i (])_j , B= [1 OJ . Umeet mu matpunia AB oGpaTtHyio?
1 2

1 20
12) Haiitu coOCcTBeHHbBIE YKCiIa MAaTPUIBl A = [0 2 O].
1 40

Pa3znen 4. HeonHopoaHasi cucTemMa JIMHEHHBIX aJIred0pandecKux ypaBHeHMI.

HccnenoBath cucTeMy JWHEHWHBIX anreOpandyeckux ypaBHEHHM (Jo0ka3athb
COBMECTHOCTh, 3amucaTh (YyHIAMEHTAJIbHYIO CHUCTEMY pEUICHUW, HAUTH U
IPOBEPUTH 0011Iee PEIICHUE:
1) —2% +4X, + 2%, =16, 2) —X; + 2X, +5%X5 + 3%, =8,

X, +2X3 + 3%, =—2; 3% —6Xy + X5 +13%X, =-2;

{ 3x1 +5X, +8X%3 —11x, = -16;

—3¥% + Xy —5Xg — 7x4 =09,

5) X, +2X3 + 3%, =2, 6) —2% +3Xy +5X%X3 —5X, =—7,
—3X; + Xy =OXg = 7%, =9; =Xy + Xy + 2Xg — 2X, =—2;
7) Xy + Xg — X4 =—3, 8) X +4X, 43X —2X, =6,
X; —2Xy —3X3 +3X, =5; —2%; + Xy + 9% —11x, =-18;
x1+2x2 x3+x4_3 2X) — Xy — X5 =2,
3% + Xy — x3+2x4_5 3%, — Xy + X3+ X4 + X5 =5.



Pasnen 5. HpHMaﬂ H IVIOCKOCTDH B IIPOCTPAHCTBE.

1) HanmcaTth ypaBHEHHUE IIOCKOCTH, Tpoxo e uepe3 Touky A(L10) u ma-
payuIenbHOMN TIocKocTH 3X —4Yy +27 =1.
2) Hamucats ypaBHEHHE TIOCKOCTH, coaepaxartiei Touky A(L11) u ocs OX.
3) Haiitu yron Mexay IiIoCKOCTAMHU Ty U T,, A€ T, :2X—Yy+2=0,
Ty X+y—z=1.
4) Hanncath KaHOHUYECKOE YPABHEHUE NIPSIMOM, MPOXOASIIECH Yepe3 TOUKH

AL2;3) u B(0:-13).

X=1+2t,
5) Haiitu yron mexy nipsimo#t | u tutockocteio wt, rae |14y =—z,
Z=2+t,

T X+y+z=3.

6) Hanucats napameTpuueckoe ypaBHEHUE MPSAMOIL, MPOXOIALIeH uepes Tou-
Ky A(L0;2) u mepreHaAuKyISIPHON IUIOCKOCTH 7T X—Y+2Z=1.

7) HarmcaTh KaHOHHUYECKOE YpaBHEHHE NIPSMOi |, KoTopas sBisieTcs TMHUEH
HepeceyeHus IIOCKocTel my U m,, rae m i 2X—y+2z2=0, my: X+y—-z=1

8) Haiit yron mexny npsimeivu |, u |, tme )i ——===1z, I, :qy =,
3 z=3t.
9) Jlexxat i npsimete |, u |, B ognOM mockocty, eciu | X=y=12,
X=1,
l,:<y=t,
z=2t7
10) Jlexat m Toukn A (1,0;2), A(2;,-1,0), A5(0;0;0), A,(L;—L1) B oxHoit
IIJIOCKOCTH?
Pa3nes 6. KpuBbie BTOporo nopsjaka.
OnpenenuTh BUA KPUBOM U CAETATh €€ ICKU3:
2
1) (x+5)°+y?=3; 2) xz—y?:l;
y? 2
3) (x—5)2+7:1; 4) y? =2x+2;

5) x? —y%+2x+2y=0;
6) Hanucatp (B 1ekapTOBO cucTeMe KOOPAMHAT) YpaBHEHUE OKPYKHOCTH C
nieutpoM B Touke A(2;—4), mpoxomsieit gepes Touky B(—10).



Paznen 7. HeonpeneeHHbI MHTErPAaJI.

Tabauna nHTErpason

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
JNa® —x
[ E i+ ST
X 12. = —arctg—+C
c;f2+*c2 a gﬂ
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

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

o~

8. Icosxdr:sinx+C dhx Y P e e
JAxTta”
- dx -8%-10%
1) | 5—; 2 dx;
)-x2+2x+5 ) | e
3) :xzsin x3dx; 4) [x2%*dx:
. 3 . 3
5) (x+1j X . 6) >(2dx ;
\X+2/) (x+2) X" -4
1
7) [Inxdx; 8) '(1—%je”xdx;
J J X
- x dx
9) |arctgxdx; 10 :
) [arctg )IX2+4

Pa3nen 8. UHTerpupoBaHue pauMoHAJIbHBIX U TPUTOHOMETPUYECKUX (PYHKIHIA.

. dx e dx
1 ; 2 ;
)-x3+3x2+2x )-x3+x
e (x+3)dx - x*
P X(X+1)(x+2) I x%+1
o 3 o
5) [— X“x ; 6) [sin?xcosxdx;
(X +2x=3)(x+1) .



7) jsinzxdx; 8) J sin x dx;

cos®
9) j : 10) |- dX :
1+COSX SIN X + 2C0S X
11) I(co_sx—Bsmx)dx.
Sin X + 3C0S X

Pa3znen 9. OnpenesieHHbIi HHTErpaJ. 3aMeHa nepeMeHHbIX.

/2 dX 1
1) '[ ; 2) j(2x+1)ex+2dx;
5 3+ C0oS X
1
dx
3 : 4) :
)~([ex+2 JxIn X'
2. 3
5) jmdx; 6) jsm xdx ;
X
1
X
1 em g n/4 ) iy
D -2 ) T ig?xox;
O(X+1) 0
9)? Xox . 10) et gy
VXA 43 5
3 1 2
11) [ xy/1+ x2dx. 12) [ dx.
. ox+1
dx 1+ Inx
13 L — 14 dx.
);[3\/25+3x )-1 X

/2 1
15) IL 16) | x3v4 +5x*dx.

4,1-cos’ x 5
1 , 8
17) J‘?)(x2 +x%e*" ) dx 18) | ~/x+1dx.
0 3
/2 /4
19) | cosxsin®xdx. 20) | SdX.
e 2 cos®x°

Pa3znen 10. Boiuuciaenue miiomajei miockux gpuryp.
1) O6nacth orpannyeHa KpuBbiMu: Y =X, Y =2X, Y =3. HaiiTu ee miomiamip.

2) O0nacTh OrpaHM4eHa KpUBBIMU: Y =4 — x?, y = x*. Haiitn ee momap.

8



3) O61aCTh OrpaHHYCHA KPHBBIME: Y = X°

manab.

4) O61acTh OrpaHHYeHa KpHBBIMI: Y2 = X, X° =y . HaiiTu ee miommaip.

5) Haiitu momaas GuUrypsl, €Cim ee TpaHUIIEH SIBISICTCS KprUBast

6) Haittu rmiomans Gurypsl, orpaHI4eHHON KPUBOH

7) Haiitu momaas GUrypsl, OorpaHuueHHON KPUBOI

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

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

8) Haiitu ruomanb GUrypsl, orpaHU4eHHON KPUBOM, 3aJIaHHOMN B TIOJIAPHBIX

KoopauHaTax Kak p =COS¢.

9) Haiitu momaas GUrypsl, OrpaHUuEeHHON KPUBOM, 3aJaHHON B MOJISIPHBIX

pP=9

KOOp/IMHATAX KaK
P €[0; 2x].

10) Haiitu muiomaas Gurypsl, orpaHUYeHHOM KPUBBIMH Y = X, Y = J3x,

x> +y*=4, x*+y*=9

11) Haiitrt mrommas GpUrypsl, OrpaHHYEHHOM KPUBBIME X° + Y2 = 2y,

X2 +y%=4y.

Pa3znen 11. YucnoBbie psaabl.

1) Cxonutcs nu psig Z
3N+ 4

0 2n+3

3) Cxonurcs oy ps ?
) Cxon P nzz‘;(n+1)!

0

n!
5) Cxomurca ma psig Y —— 7
) P nz_; 2n+ 3)!

7) CXonuTcs JH P HN—2
) P Zl( n+ 2
0 3n+l

9) Cxonurcs 1y ps ?
) Cxon P ﬂnz:l(mz)!

n’+5
2) CxomuTcst U P _—
) P Z_;n +n+7

n=1 ——
3n+l

6) CxomguTcs JIK psif Z
“~nln? n

8) CxomuTcest Jiu psift Z(—l)n d

n=1 n

i 3n+1 5n
10) Haiitu cymmy psana

S @

?

245

?



Pa3znen 12. luddepenuuaibibie ypaBHeHHs EPBOro MOPSAKA.
1) Pemmmts ypaBHeHHE Y = XY + X.

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

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

Xy + Y
o

4) Haiitu o6l mHTErpan ypasaenus (X+ Y)Yy =X—y+

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

6) Pemnts 3amaqy Kommr: 2yy' = y? +1, y(In2) =1.

7) Haiitu o6inee perrenue ypaBuenust Xy + Yy =Xy +1.
8) Permth 3amauy Komm: y'=y—x+1, y(0)=1.

9) Haiitu oGiee penieHre ypaBueHus y' tgx=1y.

7) Haiitu ob1iee pemieHre ypaBHEHUS Y i y—Xx+1.

Haiitu oOmiee permenue (o0muit nHTErpain) auddepeHImaibHor0 ypaBHECHHS.

1) e**3Ydy = xdx. 2) Y =(2y +1)tgx.

3) e*sin ydx + tg ydy =0. 4) (x* + x)ydx + (y* +1)dy =0.
2

5) y'\1+y? =X7. 6) (xy —x)%dy = y(x —1)dx.

Pemts 3anauy Komn.

7) y"’=%, yd=0, y@®=5, y'@)=1.

tg X
0s2x’
9) y"=sin?3x, y(0)=-n°/16, y'(0)=0.

10) y" =cos4x, y(0)=2, y'(0)=15/16, y"(0)=0.

8) y” —

y(0)=1/2, y'(0)=0.

Paznen 13. OxqHopoaHbIe M1 HEOAHOPO/AHbIE JHHeliHbIe T depeHInATbHbIE
YPABHEHHS € NOCTOSTHHBIMM KO3 (PULUEHTAMM.

1) Haiitu o6iuee perrenue ypaBuenust y" —3y" +2y =0.
+2y"+y=0.
3) Haiitu o6iee pemenne ypasuerus y" —2y" +17y' =0.

4

2) Haiitu ob1ee pernieHue ypaBHeHUs Y

4) Pemmnts 3anauy Komm: y” -5y +6y =3e*, y(0)=0.
5) Pemuts 3amauy Komm: y'—4y=x, y(0)=1.

4 _ 9yl — X )

7) Haiitu o61ee pemienne ypasaenus Y + Yy =1,

6) Haiitu oO1ee perenne ypaBHeHUs Y

10



8) Haiitu oO1iee perienue ypaBuenus y' +y=——.
COS X

9) Haiitu oO1ee perieHue ypaBHeHHS Y — Y = prt
cnXx

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

Pa3nen 14. KommiekcHbIE YHCJIA.
2 2
5 1+/3i J3+i
1) 3anucats B anredpandeckoit popme uucio | =| ——| +| —— | .
1-3i J3-i
2) 3anmcath B anredpandeckoit popme uucio | = (1— \/§i)2018.

2018 2018 )

T .. T o
3) [ns uncna z :cos§+ |S|n§ Haiitu |z |7 u Arg(z

mw .. T
Cos—+1sin—
9 9

4) 3anucath B anredpandeckoit popme yucio | = £ =
cos— +isin—
18

18
5) HapucoBaTh Ha KOMIUIEKCHOM MJIOCKOCTH 00JaCTh, 3aJJaHHYIO HEPABEH-
|z-1|<1,
CTBaMHU: T
O<argz< 5

6) HaprcoBaTh Ha KOMIUIEKCHOM TIOCKOCTH 00J1aCTh, 3aJaHHYIO HEPABCH-
cTBOM | Z|>|Z+1].
2+3i
(2-1)

7) Pemuth ypaBHEHUE z—1=0. OTBer 3anucaTh B aareOpandecKoit

dbopwme.
8) Pemuts ypaBuenue (2+1)z—(1+1)Z =i. OtBer 3anucars B anredpamnde-

ckoi opme.
9) HaiiTu Bce penieHust ypaBHEHUs 2%~ 27° +52 =0, nexamue B 061acTH
|2]|<2,
Rez>1.

10) HaiiTu Bce pelieHust ypaBHEHUs 2% +2z+10 =0, nexauye B 061acTu
Im(Z)>Rez.

M300pa3uTh Ha KOMIUIEKCHOH TUTIOCKOCTH 00JIaCTh, 3aIaHHYI0 HEPABEHCTBAMHU.
1) |z-1|<], |z+1]>2. 2) |z+1|<L2, |z-1|>2.
3)|z+i|<2, 0<LRez<l.

[IpencraButh B anredpanydeckoii popme.

11



2+i)id 5 3-i

DR ) P
6) (3i— ::.252+I) 7 (i—\/§)3.
5 2= 9) (-iy'.
10) (1+i)".

Pasznen 15. DuemeHnTapHble GPyHKIMH KOMILIEKCHOTO NEPEMEHHOI0, UX CBOM-
CTBa.

1) Pemuth ypaBHEHUE z® = —i. OrBeTs! 3amucaTh B anredpandeckoit popme.
2) Haiiu Bce 3nauenust i* . OTBETHI 3amucarh a anreOpanueckoit popme.

3) Pemuth ypaBHeHue COSz =2. OTBETHI 3anucaTh B aredpandeckoit popme.
4) 3amucars B anrebpanyeckoii popme i' .

5) Haiiri Re(e” ).

6) Mosxet 11 QyHKIHS U = X2 + Y% — Xy GbITh JCHCTBUTEIBHOI YaCTHIO HEKO-
Topoit aHanmutnueckor B C pyHkiun?

7) Haiitu ananutnyeckyio B C dyukmmio f(z), takyro, uto
Imf =x*>-y*+vy, f(0)=0.

8) 3amucars B anredpandeckoit popme Sin(l+1).

2018ri

9) Pemuth ypaBHeHue € = ¢
Pa3znen 16. M3oimpoBaHHbIe 0cO0bIe TOUKH M UX KjIaccH(PUKAIHSA.

Onpenenutb 0cOOble TOYKU U UX TUIIBI AJI (PYHKIUU:
1

D @)= g 2 f()=(- e

Y =17 9 1= *1

5) f(z):zssin%; 6) f(z)_(zl(Shccz)sz))
o 8) f(z)=—

7) f(z)=e%22; (sinz—;j

9) f(z)=ﬁei; 10) f(z):tg—j.

12



Pa3z1en 17. BoiueTnl. Beluuciienue HHTEIrpaioB € IOMOIIIBIO BBIYCTOB.

Beruncnante:

1) j Asint dz;
z

|z|=1

3) |

|z—2|=5

2

7)j

0
9 ;
) {O (x* +D(x* +9)
Bprancnute uHTErpa.
- cos2z-1

1)

3)

5)

7)

9)

Il

l2|

|z|=

Il

|z|=1

sinz—z
Z

dz:

sinz
ZCOSZ

XSin 2x

X2 +9
dx

.:1

dz.

. 1
78 cos— dz.

=

z

- 1-cosz

dz
;3

. 1
7° cos—dz.
Ve

dz
2) I sinz ;
l2-4=3

4) j 23 1/Z
|z]=1

+j3° dx

2 2

5 (X“+4)
27

8 j dx :
COSX+ 2

xcosx
x+1

10) j

2) ,[ sin(13/ Z) dz.

1 2

4) I ze?dz .

lz|=1

_ Z
6) [ 2%z
2= 22

1
sin” z——

8 [ —=

|z|=1

10) |

lz|=1

S|n32
Z— n
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Pa3nen 18. @®yHKkuus-opurnHaJ u ee nzodpaxenue no Jlamiacy.

Tabauna nzo0pakeHMii 1 OPUTHHAIOB

OpHUTHHAT Hz0bp askeHue OpUTHHAN Msobp askeHne
. 1 — Zpw
— sin @ S e
P (p2 + a;z)z
1 p’ -’
¢ ;2 tcosawt m)—{
2 p% shat p2 f)a}g
!
. ne N pn,;u chast pgi}wg
; Iee+1) S @
4 (ac > —1) oo e” sinamt (o _11)2 -
At 1 % p—A
1 sin#
s arcct,
te [p _ ;L)g £ s P
f
t"e® ne N (pnw 35 (1 — e") In [1 + l]
- P
£z 1
toe® a>—1 fp(:“—;)ml— 3(t) !
; o3 —ap
sin et m 5[t—a),a =0 e
£
COsS i m

1) Haiitin m3o6pakenue ¢pynkmun f (1)

=t% ¥,

2) Haiitn u3o0pakenne ¢pynkiun f (t) = te~'sin 2t.
3) Haiitu nzobpaxenue Gpyukuuu f(t) =tch2t —sht.

t

4) Haittu uzobpaxenue ¢pyukiun f(t) = I e *cos(t — X) dx.

0

5) IIycrs f(t) =e 2 sin3t. Haiitu usobpaxerue yuxuun f(t).

t

6) Haiitu u3oopaxenue ¢pynkuun f(t) = ste_sxdx.

0
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7) Myers f(t) = {g’ i;%g’ﬂ’ Haiitu uzoopaxenue f(t).

0, t<0,
8) Iycts f(t) = i :E iﬁ) ;‘% . Haiitu uzoopaxenue f(t).
0, t>2.

9) Ilyctp N(t) = {Z(L)’ tt>< (? ' Haiitu nzobpaxenue QpyHKkuuu
f(t)=(t—1)e"Pn(t-1).
10) Tyers n(t) = {f tt:g’ Haitru msoGpaserme f (t) =sin 2(t — 2)e 2n(t—2) .

11) Haitti m3o6paxenne gpyukmun f (t) =tsin?2t.

Paznen 19. BoccraHoB/IeHHEe OPUTHHAJIA 110 H300PaKEeHMIO.

Haiitu (uenpepbiBayto Ha [0;+00)) GyHKIUIO-OpUTHHAT, SCIH €€ M300paKe-
uue F(p) pasHo:

1) F(p)=(p2+1;’(2p2+2); 2) F(p) =P
3) F(p){#‘s%j"; 9 F(p){pzpwj";
5) F(p)—quL; 6) F(p)=z_:;

N F(p)=E" 3 ) F(p)=+j: (‘1q+1);
9) F(p)i%ﬁ; 10) F(p)= 2(2 o

15



Pazgen 20. OnepaunonHbie MeTOAbI pelieHuss AU PepeHHATBLHBIX YPaB-
HeHUM 1 cucreM TuPPepeHUaTBHBIX YPABHEHHUH.

Pemmnits onepanmonHsiM MeToaoM 3anauy Komm:

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=2e", x(0)=0, x'(0)=1.

10) x"+x=2cost, x(0)=x'(0)=0.

OrnepanMOHHBIM METOJIOM HAWTH PEIICHUE CUCTEMBI YPAaBHEHUN
11) {);,: i - 91 ymoBieTBopstoiiee HadaapHbIM yeroBusaMm X(0) =2, y(0) =1

1
y'=>x-

X'—=2y=2t
12) { 1 YAOBIETBOPAIONIEE HAYANLHBIM YCITIOBHAM x(0)=2, y(0)=1
2 1

X'—=2y=0
) Vo x=3e2 41 yIOBJIETBOPsItoIee HavaabHbIM yciaoBusam X(0) =2,

y(0) =1.

16



Pemenusn

§1.

3) £1(X) =2 2~(9%) (5(90)")— =0

cos’ X 33(2— (tgx)°)’cos’ x

§2.
x* -1
1) y= :
X
1. OJI3: x 0.
lim £ (x) = —oo
Ko — X =0 — BepTUKaIbHAS ACHMIITOTA.
Il[)n0 f(X) =40

3. f(—x) = f(x), f(—x)=—Tf(x), nepuona uer, T.¢. GyHKIHs OOIIETO BUIA.
4, y=0=x>-1=0=>x=1; Touka (1;,0) — Touka nepeceueHus ¢ ocbio OX.
5. Haitnem HakiioHHBIE (TOPHU3OHTAIBHBIC) ACUMIITOTHI:

f(X) x> -1
k= lim——= = lim——— = +0, T.e. HAKIIOHHBIX ¥ TOPH30HTAJILHEIX ACUMITOT HET.
X==00 X X=t00 X
6.y = x* -1 '_3x2x—(x3—1)_2x3+1_
' X X x>
1
'=0= 2 +1=0= X =——=;
’ 7
y3=>x"=0=x=0.
V' =+ -+
_.—<"—_’_\f
¥y == 0
NP
min
L 1
y(— 1 j—_z_ —Eﬁ/i—i T.e (—iij — TOYKa MHHUMYyMa
@)L 2wl wE '
2
, 2% +1) 6X°x* —(2x3 +1)2x  2x*—2x 2(x*-1)
ry'= NG - N - N - I

V=0=>x>-1=0=>x=1.
y'3=x>=0=x=0.

17



Yo — &

—elp———— (O s
X

yo o 0 '
N g
min
1
-=-1
1 2 3453 ( 1_3j
- = =—J/2=—, T.. | ——=;—= | — TOUKa MUHUMYMa.
(&) 2320 >
2
y'"+ = 4+
VLDV,
RS FTAPENEE RGP
neperud

y(@) =0, 1.e. Touka (1;0) — Touka nmeperuoda.
“"

§3.

101
2) A=|0 1 1|
001

1.|A|=1£0=JA™

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

. 1 0 -
3.AT=0 1 -1|
0 0 1

1 - 1 0 -
4, A'=—A"=(0 1 -1|
A 00 1
5. TIpoBepka: AA'=A"A=E (?)

18



1 0 11 0 1 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, + 2%, +3X, =—2.

(-2 4 0 2|16\(1/2) (-1 2 0 118
A|B—(1 0 2 3 —2) "(1 0 2 3 —2)<¢
(-1 2 0 18 (-1 (1 -2 0 -1|-8 (1 0 2 3|2
o0 2 2 4|6)t1/2)"l0 0 1 2 |3 )2MH 011 2|3 )
RgA=RgA|B=2;, dimL=2=®CP: €,§,.

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

X, =—2—2X%; —3X,,
X, =3— X, — 2X,.

-

X\ —2—2X; —3X, —2 —2 -3
s | X 3-X,—2X%, |_| 3 -1 -2
Xii. = Xz §(3 YE o PG TG g
X, X, 0 0 1

Mposepki: X, :—2-(~2) +4-3+2-0=16;
§:-2-(-2)+4-(-1)+2.0=0;
€ :—2-(-3)+4-(-2)+2-1=0.

S.
% ALL0), a:3x—4y+z=1 AeP u al|B. Tak kak o ||B, To O, ||A,, A, ={3;—-4;1} —
HOPMAJIBHBIN BEKTOP MJIIOCKOCTH O, KOTOPBIA MOKHO B35Th 32 HOPMAaJIbHBIN BEKTOP
K TUI0cKoCcTH 3, Touka A€ f, Torna ypaBHEHHE TUIOCKOCTH [3:
A(X=%)+B(y = ¥,) +C(z-2)) =0,
T.e. 3(Xx-1)-4(y-1)+1(z-0)=0, B:3x—4y+z+1=0.

§6.

1) (x+5)% + y? = 3— okpysHOCTb ¢ HeHTpoM B Touke (—5;0) 1 pamxuycom /3.

§7.

19



7) jln xdx =7?

HNHTerpupoBaHue 1o 4acTsMm:

judv=uv—_[vdu =Inx, du=~— dX =XxInx - J'dx X(Inx-1)+C.
dv=adx, v= x
§8.

HPC
6) [sin® xcosxdx = [sin? xd (sinx) = 2=

+ C (Merox moaBeacHUs 101 3HAK Audde-

peHLuana).
§9.
j f(x)dx = F(b) - F(a)

¢ dx  pd(nx) 1
4 = = —
)lensx -! In® x 2In* X

’ 1 1 1 1
=55t 5iao5 T |
, 2In°2 2In“e 2 In“2

2

§10.
) y=x y=2x y=3.

—T(Zx X)dx + j B-x)dx = > >

3/2

o €460

:g+9_g_g+g:g:2£_
8 2 2 8 4 4
siL.

1

)Z3n+4

1. ITpoBepuTh HEOOXOUMOE YCIIOBUE cXxoauMocTH: lim =0.

n—= 3N + 4

. 1
2. Ilo BTOpO¥ TeopeMe CpaBHEHHUS Z— pacxoauTes; Tak kak lim TO

n 1
~ n>o3n+4 1 3
o0a psna BeAyT ceOs OIMHAKOBO, T.€. HCXOJIHBIN P paCXOAUTCA.
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§12.
1) y' =Xy +X,

ﬂ:x(y+1) |- y+1+0,
dx

izxdx’
y+1
2
.[—ydylz)(dX; |n|y+1|:X?+C; y+1=e*"’C; y=e*"C —1; tax xax mpu C =0
+

y =—1,T10 oTBET: Y= e¥'?C —1.

§13.

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

CocTaBUM XapaKTEPHCTHIECKOE YPABHECHUE:

A°=32%+24=0, A(A*-31+2)=0, 4,=0, 4, =1, A, =2 —Bce KOPHU KPaTHOCTH 1.
Yoo =C, +C,e*+C.

§14.
cos ~ +isin” ig 5
- by 9 T — _i®
4) 506: 9 9 _° =e(g 18)ze 6:cosE—isinzz—:g—li.
T .. bt 6 2 2
COS—— +isin>— g8
18 18
§15.
37
’=-i=z=|z|e"; -i=e 2.
e (lzf=2 2]=1
|z e*=1.e2 = 3n & T 21K =
3(p=?+2nk (PZE‘}‘T

k=0 z=1.e2 —cosZ +isin = =i:
2 2

E_'.E
k=1 z:l-e(2 3j=cos E+E +isin E+E :—ﬁ—ié;
2 3 2 3

2 2
i = Am
k=2 z=1-e(2 3):cos(£+ﬁj+isin(5+@)=—£—i1.
2 3 2 3 2 2
§16.
.
sinz
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. Z
Zz =0 — ycTpaHumas To4Ka, IIrTJ ——=0; z=kn nopu kK =+mr,+ 27, ... — momoca 1-to
=0 8In z

1 sinz
nop;mKa, TaK KAK — = — UMCCT B OTUX TOYKaAX Hy.]'IB HepBOFO HOp}II[Ka (

z
sinkmt =0, coskm =0).

§17.

.1 .
I 2°sin=dz = 0, Tax kak pasnoxenue B psa JlopaHa 3Toit HyHKIIUM UMEET BUL:
z
l2]=1

z3sinl:23(£—£.i+$-%+...j:22—l+£22+..., T.€. K0d9(Q(PUIUEHT HpHU CTe-

z z 3172 Z 6 5!

neHu — paseH 0.
YA

§18.
1) 56: Tak Kak e = 3 a TOMHOKeHue opuruHana Ha (—t) cooTBercTByeT mud-
p+
2,3t 1 ' A 2
(epennupoBanuio u3oopaxenus, o te” =] —— | =((p+3)7)"'= 5
p+3 (p+3)
§19.
F = . Tak kak =—,10 F =) —=€.
(p) kz_(; pk+1 pk+1 k! (p) ék!
§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,

e' :i: p°F(p) -1+ F(p)=2i:>(p2+1)F(p):i+1:>
p-1 p-1 p-1

p+1 1 p
F(p)= = — :
P =) p1 gl
Tax kak F(p)=e' —cost, To orBer X(t) =¢€" —Cost.
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CnpaBouyHble MaTepHAJIbI

A. Tabau1ia mpou3BOIHBIX

o

1. ¢'=0, ¢=const

’

) = "}

. (.\'"

3. (ax) =a*-lna
4. (¢¥) =&
X 1
5. (log, x) =
I xlna
6. (lnx)' =l
x
7. (sinx) = cosx
8. (cosx) =—sinx
' 1
9. (Vx) =
=) 2/x
10. ([g.\')' = lﬁ
COs” x
1. (ctgx)' =—— 1,
sm- x

b. Tabnuma uaTEerpaIoB

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.

: (arctgx)‘ = 1 =

. (arcctgx) = — 5

16.
17.

18.

19.(cth x) = —

-

o~

o

-

1

1+ x

1+x~
(shx) =chx
(ch x)' =shx

(thx) =—%
ch*x

1

By

sh-x

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. Tabnuna n3o0pakeHui 1 OPUTHHAIOB

OpHTHHAT HMsobp askeHue OpHTrHHAa MsobpaskeHue
" 1 N 2o
— Sin &1 T
P (pz + a)z):
1 p}! _ 0)2
¢ ? tcosawt m
i % sheat p2 iJan
!
f”, ne N p}:;,l ch et pgi?wg
I 1 ar
t=(a >-1) gﬁ: ) e™ sin ot (p—A) +a?
1 p—A
1 sin#
s arcct
te (p _ /1)2 P s P
it
r”e", ne N (p l)’“l -—-( —e_:) ln(l+i]
- 2
e+l
t%e™ a>—1 (p (_ai)azl 5(:) 1
3 (74 -ap
sin @t e St—ala>0 €
P
cOS @i 5
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