Sanauu no kypcy "Iuddepennunaibabie ypaBHeHus"
CocraBuresib — goneHT Kadeqaposl TYuO, k. ¢d.-m. Hayk AneeBa C.P.

Tema Ne 1:  Vpasnenus nepsozo nopadka, pazpeuweHtvie
OMHOCUMENLHO NPOU3BOOHOT]

Bxitouensr ciesyroriye TUIBI YpaBHEHUH :

1. VpaBueHnus ¢ pasie/siionuMucs IePeMeHHBIMU.

2. OsHOpOIHBIE YPABHEHUS.

3. YpaBHeHUs, CBOIANINECST K OHOPO/IHBIM.

4. JluneliHble ypaBHEHUS IIEPBOTO MOPSIKA.

5. Ypasuenus bepmnymin.

6. YpaBHeHHs B NMOJHBIX Juddepennuaiax, THTEIPUPYIONINN MHOKUTEb.

1.1. Pemmmrs:

1) o =tg*(y + ), mpu ycnosun y(0) = 7

2) v =tg(y+2x)—1, upu ycaosun y(7) =0

3) dy—sin(y — x)dx = 0, upu ycaosun y(27) = 27

4) ¢y =(y+2x—1)(y +2x —4), upu ycaosun y(2) = 0
5 v =Ww+z+3)(y+x+1), upu ycrosun y(0) =0
6) v = (3x—y+2)*—1, npu ycrosun y(0) = 3

7) y = (x+y+4)? upn yerosun y(0) = —3

8) v = (y— 4x + 3)?, npu yciosun y(0) = —4

9) ¢ =+/2x —y + 3+ 2, npu ycaosun y(—1) =1

10) o = ?\’/m + 2, upu ycsosun y(1) = 2

11) ¢ —(z+y)In(z+y+5)=In(z+y+5)° —1, mpu ycrosun y(0) = e — 5
12) cosydy — (1 + cosx)sinydx =0

13) (y+x—-3)2%dy—(2—y—2)*dz =0

14) (y —4x —2)*dy = (2y — 8z — 3)*dx

15) (x4 1)dy — [(#* — 2) InyY]dr = yInydz



/ 2 2. o sing?\
16) y'(r+2)°(z —3) | lny — 2y“siny” + W =25
Y

—_ —_
oo ~
~— ~— — ~—

2 sin? z(

71 +2¢" ' In2)dy — (wsin® 2 + cosz)dr =0
y —_—

x(z + 3)*(cos® y — ysin 2y + 4y + 3)dy — (22° + 9z + 9)dx = 0
2% cos? z(y(1 — siny) — 2siny + 3)dy — (y + 2)(z* + cos* z)dx = 0

(1+ 2%)(cos(Iny) — 2y* siny?) sin xdy — y[(1 + 2*) cos & + sin x]dz = 0

DN
o O

1.2. Pemnrs:

2 2 2
1) ¢ = %, npu yesoun y(1) = —1
2) (y—y'z)arctg Y — &, mpu yenosun y(1) =0
T

3) 2xydr = (32* — y*)dy, upu yenosuu y(0) = 1

y —xy
4 = 2, ipu ycaosuu y(1) =1

) " pu y y(1)
5) (2* 4 3zy + 3y*)dr = (2 + 2zy)dy
d d

6) — - 2~ 9,2 i

¢t —ay+y 2y% — oy

2xd. 2 322
7) e,y * dy =0

y? y*
y vy,

8) (x—ycos—) dx + xcos =dy =0
x x

9) (14 e¥)dx + /¥ (1 - E) dy=0
)

2 33 6 2
10) y=%L -2 18) a:y':;2+—+2yx2
x T Y
1) y,:a:2+:cy—|—y2 19) ,_ Tty
x? x—y
12) y,:y2+xy—x2 20) ,::1:—|—2y
2 y2 /2y—:r;
x J—
13) =L 46dq6 21) XY
x x x x

14) 3y =2 48¥% 14 29) y=evoy?
xXr xr xr



15) 2%y = y(y? + 2?) 23) 8y + 10z)dx + (5y + 7x)dy =0
16) y'Vr=+y—a+Va 24) yly —ay) = Vat +y
17) zdy — yde = /22 +y2dx  25) xy' = /222 +y% +y.

1.3. Penmrs:

2y—x—5 20 +y—3
1) ¢ = N oY=
20 —y+4 r—1
2r + r+ Ty —38
2) Y= 8) Y = ——
5x—5 9r —y — 8
o rsy—9 syt
R (P — 9 V= %+
4 y,_x+2y 3 10) y'— %y—l—él
) ~ 31—6
3y —x—4 2y —3
o) Y= y3 13 1) ,_Tr = 3
T T —
, 2y — 2 , :13—213—#3
O V=2 ) V=5
2 20 — 1
13) o = Y2 19) y = Vo
3x—y—22 r—2y+1
14) y':% 20) (z+y— 1)dz = (22 + 2y — )dy
1 2 2 2)?
916(1+y)—x (z+y—1)
16) y’=§ﬁ+% 22) y’ZW
17) (%% — 1)y + 22> =0 23) xy =a\y — 22+ 2y

18) (2y+ayd)de + (v +2%?)dy =0 24) (1 —zy+ 2°y?)dr = 23dy

1.4. Pemnrs:

1) t(1+t*)dr = (x + xt* — t*)dt, npu ycnosun (1) = —g
2) ay - % = x, upu yciosun y(1) =0

3) ¥y =ytgx+secx, npu yeaosun y(0) =

4) - 1 _yIQ =1+ z, npu ycinosuu y(O) =

5) v =32’y +2° + 2°, upu ycnosun y(O)

6) xy +y—e* =0, upu ycnosun y(a) =

7) (z+ 1)y +ny =e"(z+1)"
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8) y' =
9)

1.5. Pemurs:

—_

/ Y 16) W !
2ylny+y—x dx :ccosy—s1n2y

oy —y') = (L +a%)e” 17) y’—e — ey

Yy +ycosx = sinx cos T 18) zy =cosz —vy

Y +ay =™ 19) ydr = (y* — z)dy

2z — )y =1 20) ysinx +y cosz =1

v(z? 4+ 1)y +y=2(1+2%)> 21) 2°dy+ (3 —2xy)dz =0

(x — 2oy — y*)dy +y*de =0 22) 2ydr + (y* —62)dy =0

(> + 1)y —2zy=(1+2%) 23) o + L 2%y 1.

2y’ +ycosz =y ' cosx(l+sinz), mpu ycnosun y(0) = 1

)
1

2) 2xy — 3y = —(52% + 3)y®, npu ycaosun y(1) = E

3) 3xy + 5y = (4o — 5)y*, npu ycaosun y(1) = 1

4) 3y +2xy = 2xy2e” %" npu yesosun y(0) = —1

5) 2y +3ycosx = e* (24 3cosz)y *, npm yeaosmu y(0) = 1

6) zy —y=—y*(Inz +2)Inx, npu ycropmn y(1) = 1

7) 3(xy' +vy) =y*Inx, npn ycaosmn y(1) = 3
8) y —ytgx+y’cosz =0 16) o + 2wy = 22%°
9) ad “ ) d 17) o yoo

xdr = | — — =
Yy v 4 2y(x + 1)
10) yy'sinz = cosz(sinz — y?) 18) " ay +y) ==
2 bd
11) ydy—%dx_ ,f 19) o + _yH+y2:o
12) zy' — 4y—x\/_—0 20) ¥ —y+vy° cosx—O
13) y—vy cosz=y’cosx(l —sinz) 21) 2y +y=19"Inx
2y 2y xy

4) y+—== 22) o =

) y+a: cos?x ) x\/g—i_xz—l
15) o' +x ¥y =3y 23) y* = (zyy' +1)Inz



1.6. Pemurs:

1) (2% —sin®y)dr + xsin2ydy =0 8) ay +1=¢e"""

2)  ady +ydr + y*(xdy —ydx) =0 9) (2? +y)dr — xdy =0

3) (*+y*+2x)dx +2ydy =0 10) y(1+ zy)de —xdy =0
d d dx — xd

4) ToT + Yoy _ yor 237 i 11) ya¥'dz+ 2¥Inaxdy =0
Va2 +y? x

5 (2* +y* +y)dr = zdy 12) 2%y +y+ (2% —2)y =0

322 y

A | 1 -

6) y PR 3) xdw+( nx)dy =0

7) (2* —y)dy + x(y + 1)dx =0 14) (2zy* —y)dz + (y* + 2 +y)dy =0

18) (zcosy — ysiny)dy + (zsiny + ycosy)dr = 0

P
19) <2xy—|—xy—|— )der(x +y*)dy =0

1 x? 1
20) |—— d—l—[———}dyzo
) L«“ } (z=y)?*
21) (mcos—+y81ny>yd:v+(xcosy—ysm )xdy:()
x x x
22) (2zy—In(y+1) 42z —yln(y +1))de — xdy — ydez =0
23) (cosz — wsinz)ydr + (xcosz — 2y)dy =0
24) (2 +1)(2xdx + cosydy) = 2z sin ydzx
25) (22%y* — y)dr + (22%y* — 2)dy =0

Tema Ne 2:  JIunetinvie ypasnenus ¢ NOCMOAHHMU
K0IPPUUUEHMAMU, CUCTIEMBL SUHETHDIT YPABHEHUT
C NOCMOAHHBIMU KOIPPUUUEHMAMU.

BK.HIOLIeHbI cjaeayronye TUIIbl 3ada4 :
1. IlocTpoenune JTUHEHHOTO OTHOPOHOTO YPABHEHUS
2. Heomnopoubie uHeiinble ypaBHEHUs CO CHEIUAIBHON TTPaBOil 9acThIo

3. Pemenne nmuHeitHOro HEOIHOPOIHOTO YPABHEHUS METOJIOM BapUAIIUU TOCTOAHHOMN



4. OanopojHast cucTeMa JIMHEHHBIX YPpaBHEHHI ¢ MOCTOAHHBIMU KO DUImeHTAMU.

D.

DKCIIOHEHTa, MATPHUIIBI.

2.1. TlocTpouTts Jinneitnoe ojiHOpOHOE UMD PEPEHITNATBLHOE YPABHEHNE C TOCTOSHHBIMU KO-
s durmentamu (Bo3MOXKHO 60J1ee HI3KOIO MOPSIJIKA ), HMEIOIIee YaCTHBIE PEITeHHS:

09

y1=x+e " Y= —e

y1 = xsindx cos4x

) oy = 10ze™®,  yy = 22

Ne)

1)y =2xe ™™, yo=—xe”
2) y,=axsh8x, yo=e
3) y; =cosz —sin2x
0 p=re, =9
5) Yy = x4e—2;v _ 3x2€—2z
6) y1=2shz, ys=uxzchx
T y=T yp=5 y==z
)
)
0

1

2.2. Pemurs:
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11) yy =4cosx, Yy, = —sinx

12) y=at+22 gy =1

13) y=e % +e*®, yy=5—2?

14) y; = ze3®sin3z, 1y = €3¥ cos 3w
15) y1=a% =21 y3=2

16) y1=222-3, yp=¢'

17) yy = xsin2x, yo = xcosx

18) y; =cosbzr —1, yy=>5x

19) y; =sin2x — cosdax

20) y; =2shz —4chzx, y,=axe ",

1)y 4 8y" + 16y = cos 2z
2) yIV) —y = ze® + cosz
3) ¥ =2 4y = 8(e"+ ¢ %) + dlsina + cosa)

y'— 4y +4y =sin2z +

y" — 4y’ + 4y = sin 2z cos 2x

y' — 4y + 4y =sh2x

y' — 4y +4y =shx +sinx

y' +y=chz

y'+y=sinxr — 2"
2" + 5y = 5% — 22 — 1
2y" + 5y = 100xe " cos x

)
2y" + 5y = 3ch 3%

y" —3y" + 4y = (16x — 21)e™*
y/// _ y/l _ 2?// — (6.1' _ 11)6—33

x

y" —y" =9y + 9y = (12 — 16x)e”
y///+y//_y/_y: (81‘—}-4)696
y" +4y" + 5y 4 2y = (122 4 16)e”
y/// _ 5y// + 8y/ _ 4y — (233 _ 5)em
y" — 3y + 2y = —dze®
Yy — 2y = (61‘ + 5)690
y" 4+ 2y" +y = (18x + 21)e*

— 3y +2y = (42 + 9)e*

(

y///

y" — 3y + 2y = (12z + 14)e*

y" —4y" + 5y —2y =2x+3

y" — 3y + 2y = e *(42% + 4z — 10)



2.3. PemmThb, ncnonb3ysd METO Bapuallii TOCTOSHHOI:

1 9e3®
1 7 i: 10 //_9/ 18 -
) ¥ T ) Y ISy =
T
2 96731
2 " 2 — @ 11 //_3 I
) YTy T )y =3y —39+3@—3w
T e
3 ! 2 — 12 ! 3 /:
) YTy sinx ) Y3y 3+ e
e*l‘
4 "+ 4y = 8ctg?2 13 "y =
) Y +4y =8ctg2w ) Y~y e
5) " =4ct 14 "6y +8y = —
) Y +y=dctgr ) YOy Sy = o
6) y'+y+ectg?r=0 15) y”—6y’+8y:L
2+ e
7) y//+9y: 16) y//_y/ — 62x /1 — 2t
cog?)x
8) y' +9y=— 17) o' —y = e* cose”
" _S;n33x Y B .
9) y'+4y=sin"z 18) ¢ +y=24sin"z

2.4. Pemurs cucremy & = Ax:

5 =3 2
1.A=(6 —4 4], =1, =2, \3=3.
4 —4 5
4 =5 2
2. A= |5 =7 3], A\ =1, \ys=0.
6 -9 4
0 11
3A=1 1 0], A =0X3=1
-1 0 1
1 -1 1
4 A: 1 1 —1 ,)\1——1, )\2:1, )\3:2
2 -1 0
7 =12 6
5 A= (10 =19 10, Ay = =1, Ayg = 1.
12 -24 13



10.

11.

12.

13.

14.

15.

A=11 =1 0|, Ma3=0.
3 -1 -1
1 -2 -1
A=[—-1 1 1 |, M=-1 X=0 \=2.
1 0 -1
1 -3 4
A= (4 =7 8], A =3, hys=—1.
6 -7 7
3 -1 1
A: 1 1 1 ,)\1:1,)\2:2,>\3:5.
4 -1 4
4 2 -6
A=12 1 =3|, =14, d3=0.
-6 -3 9
1 -3 3
A=|[-2 —6 13|, \os=1.
-1 -4 8
1 0
A= 1 3 =1, M =2, \g=3=1.
-1 2 3
4 -5 2
A: 5 —7 3 ,)\1:1, )\2’3:0.
6 -9 4
2 -1 2
A == 5 —3 3 5 /\172’3 = —1
-1 0 =2
-1 -2 2
A=1|-2 =1 2|, A\ =1, A3 =+i.
-3 =2 3



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

7 =12 6

A= 110 =19 10|, Ay = —1, Agg = 1.
12 —-24 13
-2 1 2

A=1-10 2], \=—1, Agg=1.
-2 0 3
-3 2 2

A=|-3 =1 1], M =-2, \g3=—-1+£21.
-1 2 0
1 -3 4

A= (4 -7 8], M =3, hs=-1
6 —7 7
2 1 —1

A=-10 1], =0 Ms=1
1 1 0
011

A=(10 1], A\ =3, dsz=—1.

2 1

4 1 -1

A= 2 5 =2 ,)\1—2, )\23:
4 4 -1
2 1 -1

A: -1 O 1 ,)\120, )\2’3:1
1 1 0
0 -4 0

A == 1 —4 0 y >\172’3 == —2
1 -2 =2
2 6 —15

A=11 1 =5 |, Mas=—1
12 -6



) 9 >\1,2,3
) ) )‘1,2,3

~12 -3 — _3
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29. A

1.

4 6 —15
30 A=11 3 =5
1 2 —4

2.5. Haiitu e?:
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JImteparypa, pekoMeH/IyeMasl [IpU PeIleHun 3a1a4:

1. Mamsees H.M. Céoprux 3aday u ynpasrcHeHutl no 00biKHOBEHHBIM JuPPHepeHuuasbHbIM
YPABHEHUAM.

2. Mamsees H.M. Memodv. unmezpuposarus 00vkHOSEHHT uPPHEePEHUUANOHOLT YPABHEHUT.

3. Quaunnos A.D. Coopruk 3aday no 0bvikHoGeHHBIM JUPHEPEHUUANLHBIM YPAEHEHUAM.
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