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Beenenune

Ha mepBom Kypce CTyJIeHTbl JI0JIZKHDBI BLITOJIHUTE TPU KOHTPOJILHBIE PADOTDI
B nepeoM cemectpe (K3 Nel — wacru 1 siuHefinast ajrebpa, JacTh 2 aHAJINTHYE-
ckast reomerpust, KJI3 N2 — wacru 3 dyuxiuu, yactb 4 1npejesibl 1 HelpepbiB-
HOCTH, YaCTh D MPOU3BOJHDIC, IpUMeHeHne 1npousBojinbix, KJI3 Ne3 — gactu 6
HEOIIPEIeJIGHHbII HHTErpaJl, 4acTh 7 ONPeJIeJIEHHbIl HHTErPaJl ) U JiBé KOHTPOJIb-
HbIe paboTel Bo BTopoM cemectpe (KJI3 Ned — vacth 8 KpaTHble 1 KPUBOJIMHEHbIE
unrerpasbl, K3 Neb — qacrs 9 nuddepennnaibble ypaBHeHns ).

[Ipu BbITIOTHEHUN KOHTPOJILHBIX pabOT HEOOXOAUMO CTPOTO MPUJIEPKUBATH-
Csl YKA3AHHDBIX HUYKE MTPABUIL.

1. Kaxmasg xonrposibnas padoTa J10JZKHA OLITh BLIIOJIHEHA B OTHELHOLT
TeTpajid B KJIETKY YePHIJIAMU CHHEro win depHoro npera. Heobxomumo ocras-
JIATD TOJIs Jjisd 3aMedannii perensenta. B 3arosioBke paboThl Ha 00JI02KKE TeTpa-
JIN JIOJIZKHBI OBITH SICHO HAIICAHBI (haMUINs UMs U OTYECTBO CTY/IEHTA, HA3BAHUE
JINCTIUTLINHBL, KyPC 00yYeHIs, HOMED I'PYIIIbI, HOMED KOHTPOJIbHOI paboThl U HO-
Mep BapuanTa. KazK/Iplil CTYAEHT HO/KEH PEIINTDb 3a/a91 CBOCIO BAPUAHTA.

2. B pabory j10/12KHBI OBITH BKJIIOUEHBI BCE 3a/1a91, YKA3AHHBIC B 38 aHIH,
CTPOrO TI0 MOJIOYKEHHOMY BapUAHTY.

3. Ilepes pertienneM Kaxk10it 38141 HAJTO TIOJTHOCTHIO BBIIINCATD €6 YCIOBHUE.
B tom ciygae, eciim HECKOJTBKO 3aJiad, W3 KOTOPBIX CTYJIEHT BBIOUPAET 3a/adi
CBOEIO BapuaHTa, UMEIOT 00IIYI0 (DOPMYJIHPOBKY, CJEIYET, EPEIIChIBas YCI0BUE
31211, 3aMEHUTD 00IINe JaHHbIe KOHKPETHBIMHU, B3SITBIMI U3 COOTBETCTBYIOIIETO
HOMepa. PerlieHnst 3a/1a1 ciie/lyer u3/jiararh M0 {pOOHO U aKKYPATHO, OObsICHSST 1
MOTHUBHUPYs BCe JICHCTBUS 10 XOJIy PEIICHUsT U Jiesiasi HeOOXOUMBIE YCPTEKIL.

4. Tlocsie mostyuennst MpOPENeH3npPOBAHHON PAOOTHI, CTYJIEHT JIOJIZKEH UC-
[PABUTH BCE OTMEUEHHDBIC PEIEH3EHTOM OIMNMOKKM U HEeJOYEThl M BBINOJHUThL BCE
pPeKOMeH/Ialn peren3enTa. Kejn pereHsent npejjiaraeT BHECTH B PEIeHIs 3a/1ad
Te UJIM UHBIE MCIPABJICHIs UK JIOMOJTHEHHsI, TO 9TO CJIEJIyeT CJIeaTh B KOPOTKUIT
cpok (cam TekeT paGoThl [OCJIe €8 PeleH3NPOBaHHsI UCIPABIISITH 3alPEIaeTcs).

5. Bes npe/rbsiBiienus mpopereH3upoBaiibIX KOHTPOJILHBIX PAbOT CTYICHT
He JIOIYCKAeTCst K cobeceloBAHIIO 10 KOHTPOJILHOM paboTe, K ¢jaue 3aduéTa nin

9K3aMeHa.



HEPBBI I CEMECTP
KOHTPOJIBHOE JOMAIITHEE 3AJJAHUE Nel
Yactpb 1. Jluneitnas ajredbpa

3amanne 1.1. /lana cucrema JHeilHbIX ajredpandeckKux ypasHennii. He peras
9TY CUCTEMY, BBIICHUTD CKOJILKO OHA UMEET DEeIleHuil.
Saganue 1.2. [Jana cucrema ypasuenuii. Pemurs a1y cucremy: 1) merogom Faye-

ca; 2) merogom Kpamepa.

BapmanTt 1. BapmanTt 2.
r -2y +3z=1 r 4y —3z= 2
11. ¢ 2z —z= 2 1. § 22 +3y +4+z2=1
r 48y —1llz= —1 3z +4y —2z2= 2
r =2y =3z +t= 1 r =2y +3z +t= 5
19 r -y —2z +2t= =2 L9, r -y —2z +2t= =2
-z 2y +z +3t= 3 —r -y +z +3t= -2
r 4y +z +t= 1 r 4y +z +t= 0
BapwmanTt 3. Bapwuanr 4.
r +y +3z= 0 2z 2y +2z= 2
1.1. 2 —y Hz= —1 1.1. 20 —y —z=1
dr +y +22= —1 r 3y +3z= 1
r +3y +3z +t= —6 r 43y 43z +t= 8

ot
8

r -y +2z F2t=

—y 422 +2t= -3
1.2. 1.2. y +ez +

-z +2y 4z +3t= 0 -r -y 4z +3t= -8
rx +y +z +t= 0 - +y +z +t= 0
BapwmasTt 5. BapmanTt 6.
r +7y 4z=1 r 46y —2z= 3
1.1. 20 —y —z= 1 11, § 22—y —z= 2
-z +8y +2z= 0 dr +5y +2z= 5
r =2y =3z +i= 2 r +3y 43z +t= 4
19, r -y —2z +2t= 3 Lo, x -y +2z +2t=5
-r 4y +z +3t= 6 —r -y +z +3t= 4
r 4y +z +t= 0 —r 2y +z Ht= 2



1.1.

1.2.

1.1.

1.2.

1.1.

1.2.

1.1.

1.2.

Bapwuant 7.

r +6y —z= 1
2z 4y —z= —1
3z —4dy —z= 1
r +2y —z +t= 6
r -y —2z +2t= 1
-z -y 4z —t= -4
-z +2y 4z +t= 10
BapmanTt 9.
r -2y +3z=1
2z —2= 2
r +8y —1lz= 0
r 2y —z +t= 4
r -y —2z +2t= -1
- -y +z —t= =2
r 2y —2z —t= —4
BapwmanT 11.
r +y +3z2= 0
22 —y H4z= -1
4z 4y +72z2= -1
r 2y —z +t= 0
r -y 42z F2t= 3
- =2y 4z +t= 0
r +y —z —t= =2
BapmanT 13.
r +7y 4z=1
20 —y —z=1
- +8y +2z= 1
r 2y —z +t= 6
r +y +2z -2t= 0
r =2y 4z +t= —4
- +y 4z H= 7

1.1.

1.2.

1.1.

1.2.

1.1.

1.2.

1.1.

1.2.

2x
2x

T
2x
3z

Bapuanrt 8.

+6y +z= 3
+y +z= 8
-5y =5
+3y +3z =
-y —2z +2t=
-y +z +3t=
+2y +z  +t=
BapmanT 10.
+y —3z= 2
+3y +z=1
+4y +22= 0
+2y —z +Ht=
-y —2z +2t=
-y +z +Ht=
2y 4z —t=
Bapwnant 12.
+2y +2z= 2
-y —z=1
3y +3z2= 5
2y —z Ht=
-y —2z 2t =
+y +z —t=
+2y -z —t=
BapmanT 14.
+6y —z= 3
-y —z= 2
+5y —2z= 4
+2y -z +t=
-y +2z —2t=
+2y +z —t=
+y —z —t=



1.1.

1.2.

1.1.

1.2.

1.1.

1.2.

1.1.

1.2.

BapwnanT 15.
r 46y —z= 0

2z 4y —z= —1
3z —4dy —z= 1
r 4y —2z +t=
r 4y +z —2t=
r =2y 4z Ht=
-2z +y 4z +t=
BapmanT 17.
r —2y +3z=1
2z —z= 2
r 8y +z= -1
v oty +2z —t=
-z +y 4z +2t=
r 2y —z Ht=
2¢ -y +z +t=
BapwuanT 19.
z +y +3z= 0
22 —y H4z= -1
4 +y +7z2= 1
r —2y -3z +t=
r -y —2z +2t=
—r 4y 4z +3t=
r 4y +z +t=
BapmanTt 21.
r +7y 4z=1
20 —y H4z=1
-z +8y +2z= 0
20 4y -2z +t=
r =2y —z +2t=
r =2y +2z +t=
-2z 4y +2z +t=

T O W

0
12
30

0

1.1.

1.2.

1.1.

1.2.

BapuanT 16.
r +6y +z= 3
2z 4y +z= -2
r =5y +z= D
r +2y —z +t= 0
r 4y +2z —2t= 3
r 2y +z —t= 2
2z 4y +z Ht=1
BapwmanT 18.
r 4y —3z= 2
2z +3y +z=1
3z +4y —2z2= 3
r 2y =3z +t= 1
r -y —2z +2t= =2
- +2y 4z +3t= 3
x +y +z +t= 4
Bapunant 20.
22 2y +2z= 2
20 —y —z= 1
+3y +3z2=1
-2z 4y 2z +t= 4
r 2y +z —2t= 2
r =2y +z +t= 0
2z 4y -2z +it= 4
Bapmant 22.
r +6y —2z= 3
20 —y —z= 2
3z 45y —2z= 5
2z +y -2z +t= 8
r =2y +z +2t= 0
r 2y -2z +t= 9
2z +y 42z +t= 0



Bapuant 23. Bapuant 24.

r +6y +z= 1 r +6y +z2= 3
11. ¢ 22 4y —z= —1 1.1. 20 +y +z= -2
3z -4y —z=1 T —Hy =5
2z 4y -3z +t=1 2z +y -3z +t= 5
19 r =3y —z +2t= 4 19, r =2y —z +2t= 10
r 2y 2z +t=1 r =2y -2z +t= 9
—2x 4y 42z +t= 2 -2z 4y +2z +t= —4
BapmanT 25.

2z 4y -3z +t= 0
r =3y —z +2t= 2
x =2y —2z +3t= 2
—3r 4y +3z +t=1

8

2y +z=1
-2y 4z= 2 1.2.
2z —16y —2z= -7

1.1.

8

YHactp 2. BekTopbl. AHaJinTu4deckasi reomMmeTpust

Bamanue 2.1. A ABC 3ajan Ha IJIOCKOCTH CBOUME BepiinHamu. Hairn:

1) ypasuenue Boicorsl C'H, omyenuoit u3 sepuuibl C' Ha cropony AB;

2) koopyuHaThl Toukn N Tmiepecedenust Meuanbl AM u Beicorsr CH;

3) ypaBHEeHHe MPsAMOIt, TpoxoJisieil depes peprmay C' apaJiiesibHo cTopore AB;
4) yroa mexty memanoit AM u croponoii BC.

Baganue 2.2. [Janor gernipe roukun A, B, C, D.

1) Joxazars, aro Touxkn A, B, C, D He Jiexar B OJIHOII MJIOCKOCTH.

2) Borancsinrs wonia s rpadn ABC.

3) BeramesnTh o/ b cedeHns, MpoxoJsiero depes cepeuny pebpa C'D n
BepIMHbI pamMuisl A u B.

4) Berancsntb 06béMm tmpammisl ABCD.

5) CocraBuTh ypasHeHus: a) npsiMoit DM | neprernky sipHoit miockoctn ABC|
6) npsimoit C'N, napasiiesibHoii npsimoii AB.

6) Haiiru: a) yros mexity 1@ u ﬁ; 6) cunyc yria Mexkiy npsivoit AD u ioc-
koctbtio ABC';, B) KOCHHYC yIvIa MKy KOODJMHATHOI 1710cKOCThi0 Oy 1 1I10C-
kocrbio ABC.



3aganue 2.3. 3ajan0 ypaBHEHHE MOBEPXHOCTH. 3alNCATh KAHOHNICCKOE YPaB-

HEeHNe 33JIAHHON MOBEPXHOCTH, ONPEJE/INTH €€ TUIl, OCH CHUMMeTpuu. Beimncarh

ypaBHeHud e€ cedeHMit KOOPpAMHATHBIMU IIJIOCKOCTAMU U OIIPEJIC/JIUTL THUIT ITOJIY-

YEHHBIX JIMHUI.

2.1.
2.2.
2.3.

2.1.
2.2.
2.3.

2.1.
2.2.
2.3.

2.1.
2.2.
2.3.

2.1.
2.2.
2.3.

2.1.
2.2.
2.3.

Bapuanr 1.

A(2; 5), B(—3; 1),C(0; 4).

A(3; 15 4), B(—1; 6; 1), C(=1; 15 6), D(0; 4; —1).
2?24+ 22 +322 42— 12y +62—11=0.

BapwmanTt 2.

A(7;0), B(1; —4), C(—8,4).

A(0; 45 5), B(3; —2; 1), C(4; 5; 6), D(3; 3; 2).
2202 +8r —y+7=0.

Bapwmanrt 3.

A(2; =6), B(3; 5), C(—4; 0).
A(2; 15 6), B(1; 4;9), C(2; —5; 8), D(5; 4; 2).
22 =2y +322—4x+12y+62—47=0.

BapmanT 4.

A(5; 3; 7), B(—2; 3; 5), C(4; 2; 10), D(1; 2; 7).
202 —224+8x—42—96=0.

A(—1; 4), B(9; 6), C(—5; 4).

Bapwuanrt 5.

A(—4; 2), B(6; —4), C(4; 10).
A(l; =25 7), B(4; 2; 10), C(2; 3; 5), D(5; 3; 7).

I

202 +9y>+8x —2y —55=0.
Bapwuanrt 6.

A(T7; 2, 2), B(=5; 7; =7), C(5; =3; 1), D(2; 3; 7).
22 -2y —322 —4x+12y — 62— 53 =0.
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2.1.
2.2.
2.3.

2.1.
2.2.
2.3.

2.1.
2.2.
2.3.

2.1.
2.2.
2.3.

2.1.
2.2.
2.3.

2.1.
2.2.
2.3.

2.1.
2.2.
2.3.

Bapwuanrt 7.

A(=4;2), B(8; =6), C(2; 6).
A(10; 9; 6), B(2; 8; 2), C(9; 8; 9), D(7; 10; 3).

I

202 +522 482 —y+202+27=0.

Bapwuanrt 8.
A(4; 4; 10), B(T7; 10; 2), C(2; 8; 4), D(9; 6; 9).
222 — 2 +8x+2y —4z2+3=0.

BapmanTt 9.
A(=2; 3), B(1; —6), C(6; 1).
A(T; 5 3), B(9; 45 4), C(4,5; 7), D(T; 9; 6).
22 —4x—-3z+1=0.

BapwmanT 10.

A(1; 1), B(3; —1), C(2; —3).

A(0; 7; 1), B(2; —1; 5), C(1; 6; 3), D(3; —9; 8).
202+ > +422+8x—2y+82—51=0.

BapunanT 11.
A(=5; 1), B(8; =2), C(1; 4).

A(3; 55 4), B(5; 8; 3), C(1; 2; =2), D(—1; 0; 2).
22 —42-2y+10=0.

Bapwuant 12.
A(0; 2), B(—=T7; —4), C(3; 2).

A(2; =1, 7), B(6; 3; 1), C(3; 2; 8), D(2; =3; 7).
222 —y? +4224+8x+2y+82—53=0.

BapuanT 13.

A(3;5 25 5), B(4; 0; 6), C(2; 6; 5), D(6; 4; —1).
222+ +8x+ 2y — 91 =0.



2.1.
2.2.
2.3.

2.1.
2.2.
2.3.

2.1.
2.2.
2.3.

2.1.
2.2.
2.3.

2.1.
2.2.
2.3.

2.1.
2.2.
2.3.

2.1.
2.2.
2.3.

Bapunant 14.

A(T; =2), B(=T7;4), C(5; 5).
A(2; 3;5), B(5; 3; =7), C(1; 2; 7), D(4; 2; 0).
22 —222—4x—42—-34=0.

BapwuanTt 15.

A(1; =15 3), B(6; 5; 8), C(3; 55 8), D(8; 4; 1).
222 — 2 — 422 +8x+2y—82—61=0.

BapmanT 16.

A(4; —4), B(6; 2), C(—1; 8).

?

A(6; 6; 5), B(4; 9; 5), C(4; 6; 11), D(6; 9; 3).

?

2?2 4+322 42 —-2y+62+13=0.
BapumanT 17.

A(1; —6), B(3; 4), C(-3; 3).

?

A(3; 5; 4), B(8; 7; 4), C(5; 10; 4), D(4; 7; 8).

?

222 — 2 +8x -2y —52—3=0.
BapuanT 18.
A(4; =3), B(7; 3), C(1; 10).

A(4; 2;5), B(0; 7; 1), C(0; 2; 7), D(1; 5; 0).
222 +8x—4z2+4=0.

BapwuanT 19.

A(l; =2), B(7; 1), C(3; 7).

A(9; 5;5), B(=3; 7; 1), C(5; 7; 8), D(6; 9; 2).
222 + 92 +522+8x+2y+202—71=0.

Bapuant 20.

A(=3; 2), B(14; 4), C(6; 8).
A(3; —1; 2), B(—=1; 0; 1), C(1; 7; 3), D(8; 5; 8).
2224+ 8z —y+9=0.
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Bapunant 21.

2.1. A(1; =3), B(0; 7), C(—2; 4).
2.2. A(2; 1; 7), B(3; 3; 6), C(2; —=3; 9), D(1; 2; 5).
23222 -y +522+ 82 —2y+202— 73 =0.

Bapuant 22.

2.1. A(T; 0), B(1; —4), C(—8,4).
2.2. A(4; 3; 5), B(1; 9; 7), C(0; 2,0), D(5; 3; 10).
23. 224 29y* —42— 12y —14 = 0.

Bapuant 23.

2.1. A(7; 2), B(3; —8), C(—4; 6).

’

2.2. A(4; 2; 10), B(1; 2; 0), C(3; 5; 7), D(2; —3; 5).

23222 —y?—5224+8r -2y —202— 113 =0.
BapmnanTt24.

2.1. A(10; —2), B(4; —5), C(3; 1).
2.2. A(8; —6; 4), B(10; 5; —=5), C'(5; 6; —8), D(8; 10; 7).

?

23222 +422+8x —y+82+13=0.
BapmanT 25.

2.1. A(3; —1), B(1; 3), C(—6; 2).

2.2. A(6; 1; 1), B(4; 6; 6), C'(4,2; 0), D(1; 2; 6).
23.22°2 — 22482 — 22— 57=0.

KOHTPOJIBHOE JOMAIITHEE SAJAHWE Ne2

Yacrp 3. DyemeHTapHbIE MpeoOpa3oBanus rpaduKkoB (pyHKITH

Baganus 3.1 — 3.3. C 0OMOIIBIO 3JIeMEHTAPHBIX TPe0dPA30BAHUIl MOCTPOUTD
rpacdukn GyHKINii.
Baganusa 3.4. Haiitu GyHKiuio odpaTHyo JTaHHON HA 3aAHHOM IIPOMEXKYTKE.

[Mocrpouts rpadukn obeux GbyHKINNE B OIHON KOOPIANHATHON ILJIOCKOCTH.

11



3.1.

3.2.

3.3.

3.4.

3.1.
3.2.

3.3.

3.4.

3.1.

3.2.

3.3.
3.4.

3.1.

3.2.

3.3.
3.4.

3.1.

3.3.

BapwmanTt 1.

y:3sin(x—|—g)

y:2—x
y=ulz|—x+2
y =25 2 ¢€[3; +00)

BapwmanTt 3.

Yy =2 cos 2w
oz

y_l—x

y =2+ |z| — 22
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8.1./dm/fxydy+/d:z:/fxy

Inz

8.2. // 18:1:2y2 +320%%) dudy, D: v =1,y =2% y=—/x.

x
83. Y 4+ 4y +a22 =0,y +6y+2>=0,2=0,y=———.
Yy’ + 4y y* + 6y Y /3
8.4. :ﬂ7D:x2+y2:25,x2+y2:36,yz—x,yzO,x}O,ygo.
x2+y2

(z® +y)dr — (y* +x)dy, L : orpesoxk MN, M(1;2), N(3; 5).

8.6. [ axydx+2ydy, M(0; 1), N(0; —1), L : x = cost, y = sint.

h\h\ =

Bapwuanrt 8.

Y41

8.1./dy/fxy

8.2. //(27m2y2+48my Ydrdy, D: x=1,y=z,y=—1°
D
83. 22+ 22+ y* =0, x2+10x+y2:0,y:0,y:\/§x.

8.4./1:%7D:x2—|—y2:4,x2+y2:25,x:0,y:%,x<0,y<0.
8.5 /(xy—x)dx—i— 2dy,L y = 2v/x, M(0; 0), N(1; 2).
L
8.6. /(m2+y2)dx+(x2—y2)dy, M(6;0), N(—6;0), L : x =6cost, y = 6sint.
L
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Bapwuanrt 9.

¥y 2 2—y
/fx y)dx+/dy/f(x,y)d:v.
0 1 0

8.2. //(4xy+3:ﬂ Ndrdy, D: x =1,y =12% y=—/.

D
83. 2 —6y+a2=0,9"—10y+2°=0,y==x, x=0.

8.

,_.
O\H
U
<

20 —4

8.4. p = ;é+ f,D: P24y =924y =36,y = —3z,y=0,2<0,y > 0.
y x .

8.5. PR dm+12+ 5 dy, L= orpesox MN, M(1;2), N(3; 6).

86. [ (z+yvar+y?)de+ady, M(—1;0), N(0; —1), L : x = cost, y = sint.

BapmanT 10.

27
8.1./dx/f(x,y)dy
0 v

8.2. //(1211:3/ +92%y)) dedy, D: x =1,y =z, y= —2>

X
83. 2220+ =0, 22 —4dx+4° =0,y = —, y = V3.
y Y v="7Y
Bdp=— 0 Dty =124y =9, y=—Bz,y=0,23>0,y<0.
$2+y2

(2% — 2y) dx + (y* — 2x) dy, L : orpesok M N, M(—4; 0), N(0; 2).

8.6. [ 2*ydx — xy*dy, M(0; 2), N(=2; 0), L : x = 2cost, y = 2sint.

h\h.\

BapmanT 11.

8.1./dy/f:rydw+/dy / f(z,y)dx.

V2=y

8.2.//8xy—|—9:c Ydzdy, D:x=1,y=Jx, y=—2°.
8.3.y +2y+x =0, +4y+2°=0,2=0,y =z
27 —
84. = ’ D:2?4+y*=1,224+9y*=36,2=0,y=—x,2>0,y <0.

xQerQ7
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ot

h“\“.\

dr+ (2 +1)dy, L: y=1Inz, M(1;0), N(e; 1).

] |<

8.6. [ (* + Va2 +y?) de + (y — Va2 +y?) dy, M(0; —4), N(4; 0),
v =4cost, y =4sint.
BapmanT 12.

1 4—a?
8.14/dx/fxyd

2z+1

8.2. //24:w+18x Ndedy, D: x =1,y =2 y=—/x.

8.343; +20+9y*=0,2"+62+1y*=0,y=0,y=1.

8.4.u:%7D: m2+y2=9,x2+y2:257sz,yz—%,xéO,y}O.
8.5. /(2xy+y2)dx —ady, L:y=2x% M(—1; 2), N(0; 0).

L
8.6. /y2 dx — 2* dy, M(—5; 0), N(0; =5), L : & = 5cost, y = 5sint.

L

BapuanT 13.

1 0 V2 0
8.1. /dy/f(:p,y) dx—i—/dy / f(z,y)dx.
0y L

8.2. /(12xy+27x Ndrdy, D: v =1,y =% y=—z.

D
83. 4 —dy+a22 =0,  —6y+2°>=0,y =3z, x=0.
6
8.4. = ””;; I D a4y =16, 2%+ 42 =36,y =2,y = 0,220, y > 0.

8.5. /nyda:—x dy, L : y = 2z% M(0; 0), N(1; 2).
L

8.6. /(—yda:+ (2xy + ) dy), M(3; 0), N(=3;0), L: z =3cost, y = 3sint.
L
Bapuant 14.
2
/dr / fz,y)d

z2/4
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8.2. //(8xy+ 1822y dedy, D : 2 =1,y = Yz, y = —2>.
D

8.3. 932—29:+y2:0, $2—8x+y2:0,y:%,y:\/§m.
—2y — 3x

W,D: 242 =422 4+y> =16,r =0,y = 3z, 2 <0, y < 0.

8.5. /(a; +y)2de — (2* +y*) dy, L : orpesoxk MN, M(0; 1), N(1; 0).

84. u=

8.6. y)dx + dy, M(—2; 0), N(2;0), L : x =2cost, y = 2sint.

h\h

BapuanTt 15.

L y? 2 2y
8.1.O/dyo/f(:v,y)dx+1/dy0/f(x7y)d:r

8.2. //(24:py — 483y dedy, D: v =1,y = 2%, y= —/z.

83. Y+ 2y +22=0,¢y* +6y+2>=02=0, y_\i[
4 _

Sdp=—2"2 D aiy? =250 412 =49,y =0,y = —3z, 2 <0, y > 0.
$2+y2

8.5. | y*dx+ydy, L y=sinz, M(—m; 0), N(0; 0).

8.6. | ydx —xdy, M(0; —v/2), N(0; v/2), L : & =+/2cost, y = /2sint.

B — T tl

BapwuanTt 16.

8.14/dx/f:cy

x/2+1
8.2. // 6ry + 242°y*) dady, D: v =1,y = \/z,y = —2°.

D
83. 2% +2r+9* =0, 2% +4x+y* =0,y =0,y = —x.

8.4.u:M,D: 242 =922 4+y> =16,2 =0,y = =3z, <0, y > 0.
ety
8.5. /de:ch(31:fy)dy7 L:y=+z, M(1; 1), N(4; 2).
L
8.6. /(—xdx—i—ydy), M(3;0), N(0; 3), L : « =3cost, y = 3sint.
L
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BapuanT 17.
-1 y+2 0 V=y

81/dy/fxydm+/dy/fxy

0
8.2.//4.751/—}—161‘ Ndrdy, D: v =1,y = Iz, y = —2°.

X
83. 4P —2y+22=0,9"—10y+2>=0,y = ——, y = V3.
Y -2y Yy Yy Yy \/gy
—2x — 4y 9
8 p=——5-D: 22y =424 =49,y =3z, y=0,2 <0,y <0.
ety

8.5. /(2xy — 1ydx — (3xy* 4+ 5)x dy, L : orpesox M N, M(0; 0), N(2; 4).

8.6. [ (2> —y)dx + (x +y*) dy, M(2;0), N(=2; 0), L: x =2cost, y = 2sint.

S— =

BapumanT 18.
Vi—x

3
8,1./dac O/ f(z,y) dy.

0
8.2. //(41’1/-1— 162%*dedy, D: v =1,y =2° y=—x.
D

x
83. 22 —20+1y2=0,22—624+4°=0,y=0, y = —.
3?J Y Y Y /3
8.4.,u:u7D:x2+y2:17x2—|—y2:16,sz,yzﬁx,x}O,y)O.
I2+y2

8.5. /(ZL’Q + day)dx + 2y +y*) dy, L= y =2, M(1; 1), N(2; 4).

L
8.6. /(1+y) dx + (v — y)dy, M(—4; 0), N(0; —4), L : x = 4cost, y = 4sint.
L
BapwuanT 19.
V2 2-y?

1 y
8.L/dy/f(a:,y)d:c—|—/dy / flx
0o 0 1 0
8.2. //(441‘:(; + 1623 dady, D : =1,y =2 y = — .
D

83. ¢ +dy+22 =0,y +10y+2>=0,2=0,y = —x.

3y —
8.4. A x,D: x2+y2:9,x2+y2:49,y:07y:—\/§x,3;'<0, y=0.
z? +y?

=
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Y

T

o
ot

h\h\

dr —2*dy, L : y=1Inz, M(1;0), N(e; 1).
8.6. [ (2x —y)dx + xdy, M(-3;0), N(3;0), L: x =3cost, y = 3sint.
BapwuanTt 20.

do / Fy) dy.

/(4ry+1761 Ndedy, D: v =1,y =z, y = —a°

OO
. [\D .
wc\ C\H

83. 2 + 20 +9* =0, 22 + 62 +y* =0,y =0,y = .
T+ 2y T

84. = D24yt =122 4+’ =4,2=0,y=——, >0,y >0.

hEET Y Y v="7 y

1 T 1 1
8.5./ y——)de+|(=—2)dy, L:y=—, M(1;1), N2, = ).
Y Y T 2

L
8.6. /(x+y)dx+(2xfy)dy, M (0;-5), N(5;0), L: x =5cost, y = 5sint.

L

Bapuant 21.

1 V2 V2-a?
8.1./dac/fa:y dy—!—/dx / flz,y) dy.

0 0 1 0
8,2.//(my—4xy)dxdy,D:le,y:x:‘,y:—\/f.

o T
83. 2 —2y+2°=0,y  —dy+2>2=0,y=——, x=0.

Y 49 ) Y Y Y \/3
Bd =2 D:a? 4y =362 +y2 =49, y=0,y=—z,2<0,y>0.

ity

3
8.5. /(x2 + ) dr + m—dy, L:y=¢* M(0; 1), N(1; %).

86. [(x+y)de+ (x—y)dy, M(—=3;0), N(3; 0), L: x =3cost, y = 3sint.

h\h

Bapuant 22.

S

f(z,y)d.

1/4
8.1. /dy
0
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8.2. //(4xy +1762%y*) dody, D: v =1,y = x, y = —a°.

D
83. 2% =2 4+y*=0,2" —dr+y* =0,y =0,y =3z

8.4.Mm,D:x2+y21,x2+y29,y\%,yo,xg(),ygo.
8.5. / <y+1> do—=dy, L:y=a% M(1; 1), N(2; 8)

/ ) )
8.6. /y2d;c+3;ydy, M(0; 3), N(0; —=3), L : @ = 3cost, y = 3sint.

L

BapuanT 23.
y
8.1. dy/fxydm—i—/d /f( y) dx.
y/2 y/2

8.2. /(9:62y2 + 25zty )d:cdy, cx=1,y=x,y=—a?

wb\ o\w

83. P +6y+22 =0,y +8y+2°=0,2=0,y ==

3y —2
8.4.u:ﬁ,D: 2y =122 49y =49,y = -3z, y=0,2 <0, y > 0.

2
8.5. /237ydx+ (2> +2)dy, L: y= %, M(—2; 1), N(0; 0).
2

2 4 92 2+

Y x
$.6. / < ot s dy),M(O; 4), N(—4; 0),
L
L: x=4cost, y=4sint.

Bapuant 24.

22241
8.1. L) dy.
8.2.

/

/54:p 211500y dedy, D: x =1,y = 2%, y = —/x.

83. x D2 +dr 4192 =0,22+8 4+ =0,y=0,y=—=x
8.4.;;2%2;4%,D: 2?2 4y? =122+ 225,m:07y=—\/§x,x>0,y<0.
vty
8.5. /(3x2y+1)d.r+ (z® +2)dy, L: y =2z, M(0;0), N(1; 2).
L
8.6. /xgdx—ygdy, M(0; =2), N(0; 2), L: © =2cost, y = 2sint.
L
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Bapuant 25.

2 Vi1 5 3—y
8.1/ /fa:y)dx+/dy / flz,y)dz
1 =T 2 T
8.2. /(xy 925y dedy, D: 2 =1,y = Jx, y = —
8.3. D2—4y+x220 v —8y+a2=0,z=0,y=13z
8.4.@*33572,D 4yt =422+ =16,y=0,y=—x,2 >0, y <O0.
ity
8.5. /(y +x)dx + —xdy, L:y=¢e" M(0;1), N(1; ¢).
/ Y
8.6. /:Uydyf:—kdey7 M(0; 4), N(—4; 0), L: © =4cost, y = 4sint.
L

KOHTPOJIBHOE JOMAIIHEE 3AJIAHUE Ne5
Yactps 9. duddepennuaibable ypaBHEHUS

3amanusg 9.1, 9.3 — 9.5. Haiitu obuiue pemennst auddepeHinaibHbIX YpaBHe-
HUi.
3aganus 9.2, 9.6. Pemnrs 3amaun Ko,

BapwmanT 1. BapwmanTt 2.

9.1. 6z dr — 2ydy = 2y 2*dy — 3zy*dx  9.1. i sinz = ylny

92. ¢y +ytga =cos’x, y(m) =0 9.2. 9y +y ctgx =cosz, y (g) = %
9.3. y" = 2sin (5z — 3) — 42° + 13 9.3. y" = 6z + 5¢>" + 3z
94. (1+2%) ¢+ 22y =22 9.4. 22y = (v/)* — 1
9.5. ¢y +8y" + 15y =0 9.5. y" 4+25y' =0
9.6. y" +vy = 16z + 10, 9.6. y" — 3y’ +2y = 10sinx,
y(0)=0,4(0)=0 y(0)=14(0)=0
BapwmaHnT 3. BapwmasTt 4.
9.1. ¢/sinx — ycosx = 0 91. 5+ +yy (1—2%) =0
9.2y —day =2xe” y(0) =1 9.2y —dxy = 4232y (0) =0
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9.3.

9.4.

9.5.
9.6.

9.1.
9.2.

9.3.

9.4.

9.5.
9.6.

9.1.

9.2.

9.3.

9.4.

9.6.

9.1.
9.2.

y// _ 1261:75 + \/E+ 7
y/
y// — 2 + 1
x
y(4) _ 7y// =0
y" + 4y + by = 25z,
y(0)=2,4(0)=0
Bapuanrt 5.
ylny+zy =0

y — 32y =z2e” y(0) =0

y" =3cosbr — —— +1
cos? x

) — 0 = — =

' =2y =

Y =3y — 4y =0

Yy — 4y + 13y = 262 + 5,

y(0)=1,y(0)=1
BapwmaHT 7.

Vi—22y +2 (y¥*+1) =0

y' - 2
rz+1
1

y// - _ L + 4
Voo osin’z
(1+sinz) y" =y cosx

cyW —8ly =0

y' + 6y + 9y = 252,
y(0)=3,4(0) =2
Bapuant. 9.
Va+ 2tde —dydy = 22y dy
y—L=ay1)=0
x

~ @+ 150 = ;

44

9.3.

9.4.

9.5.
9.6.

9.1.
9.2.

9.4.

9.5.

9.1.

9.2

9.3.

9.4.

9.6.

9.2.

Y’ =625 —3e % +sinTx

Yy ctgr +2y =0

y" =3y -4y =0

y" — 6y + 9y = 92 — 3z — 4,
y(0)=1,4(0)=5

Bapwuanrt 6.

(1-2%) y+ay*+2=0
Py 2
Y2 =1
y—-==my)

Yy =+/r— 15— 3sindx
zy"+2y =0

y" +5y" — 14y = 0

Yy =5y — 6y =¢e" (—10z — 3),

y(0)=0,4(0)=38

BapwmamnT. 8.

1— 22
/ ——+1=0
vu\T— gt
WL =z y(1)=0
2z

1
y// _ 156372:5 - + 8z
€T

:L’3y”+a:2y’:1

. y/// _ 9y// + 8yl — 0

y' =2 +y=16¢,

Bapwuant. 10.
1+ 4yy (1+2%) =0
Ly g (7‘(‘) T
— — =T Sl - = =
Yoo \2) T2



9.3.

9.4.

9.5.
9.6.

9.1.

9.2.

9.3.

9.4.

9.5.
9.6.

9.1.

9.2.

9.3.

9.4.

9.5.
9.6.

9.1.

9.2.

9.3.

y' = ldcosTe — V/r +4+6
x5y”+x4y’:9

y/// _ 6y” + 9y/ =0

Yty =de,

y(0) =44/ (0) = =3
Bapwnant. 11.

y(l—Iny)+zy =0

zy' +y=Inz y(l)=1

2 1
i
e
4 NS 2(3052x+
2.,L_y//:y/
y///76y”+12y,78y:0

y'+y =1,

() -0v ()0

BapwmanT. 13.

2edr —ydy =y2dy — vy’dx

3y 2
o2 =1
y+—=—y0) )
y" =3V —8—4cosdhr + —;
T

y'tgr =y +1

y//l + 4y/l + 4y/ — O

y' =2y =2, y(0) =9 (0)=0

BapwuanTt. 15.

Vi+yrde+4(2Py+y) dy=0

4 2ry 3z?
YT i e 12 ?

b}
y”:p—Q\/x—i—KL—?

0)=0
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9.3.

9.4.

9.5.
9.6.

9.1.

9.2.

9.3.

9.4.

9.5.
9.6.

9.1.

9.2.

9.3.

9.4.

9.5.
9.6.

9.1.

9.2.

9.3.

5

2

N 3 2
y'=6sin3r + — + —5—
5 sin‘x

2?2y +ay =1

y" —2y" -8 =0

Y+ 81y = 1626,

y(0)=0,y(0)=9
Bapwnant. 12.

20+ 2zy* + (2—2%) ¢ =0

y'+%:3x,y(1):1

y"' =105 + (2 4+ 3)° — 2

zy'+y =x+1

Y+ 2y — 24y =0

Y+ 9y =182 +9,

y(0)=0,y(0)=5
BapmanTt. 14.

(I+e)yy =e

y’+%=e‘”7y(1)=0

y'= 2z + 5)6 —e v 4+4

xy' +y +2x=0

Y +3y" — 4y =0

y' —y=2,y(0)=y(0)=0
Bapwuanrt. 16.

(62"’”+2) dy +ye* dr =0

y’—&—y:sinx,y(ﬂ):l
x
11
' = Vv —5— 5 +3
cos? x



9.4.

9.5.
9.6.

9.1.
9.2.

9.3.

9.4.

9.6.

9.1.

9.2.

9.3.

9.4.

9.6.

9.1.
9.2.

9.3.

y' tgr =y

y" =9y +8y =0

y" +y = 48 cos bz + T2 sin bz,

y(0)=0,4'(0)=0
Bapwuanrt. 17.

vdr —3ydy =ya?dy — xy®dx
T
T+ 1

Yy = (215)2 + gedr-1
T —

Yy e (x+1),y(0)=1

y// ctgx = 2y/

~yl”+3y”+3yl+y20

y' — 5y + 4y = 3e',

y(0)=0,y(0) =4

Bapwmant. 19.

25+ y2dr +yVA+a2dy =0
' —yctgr = 2xsinx (Z)—7L2
Yy —ycigr = Y 5) =1
y" =3cos (Tx —2) — 5e** "+ /z

1
Iy//—i_yl:ﬁ
Y4y =2 =0

y" — 64y = 128 cos 8,
y(0)=0,y(0)=0

BapuanTt. 21.
(2 —¢") dy + 3e” tgydr =0
Y —ytgr=1y(0)=0
y//:3m+%—5sin(2x—3)
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9.4.

9.5.
9.6.

9.1.
9.2.

9.3.

9.4.
9.5.
9.6.

9.1.

9.2.

9.3.

94.

9.6.

1
:cy”—y’Jr;:O

y" +4y" -5y =0

' — 3y + 2y = e

y(0)=—1,4'(0) =4
Bapwuanrt. 18.

(2%y +9y) dy + /2 +y2dz =0

zy +y=2"y(1)=0

y" = 32% + 1+ 24sin 2z

(1+2%) ¢ +22y =2

y" + 36y = 0

y" +y = —sin(22),

y(m) =1y (r) =1

Bapwmant. 20.
6z do —ydy = y2* dy — 3z y* dx
y'—gzxz,y(l)zo

X
1
9
y//:<2m_1) _@_’_11

fLAy”-ﬁ-I?’y/: 1

Y+ 6y +5y =0

y”+3y’+2y=1—2127
y(0)=0,9'(0)=0

Bapuanrt. 22.
91.¢ =2y +1)ctgz
9.2. y’*%y:% y(1)=6
9.3. y" = 2x + 15e! 2% — =



/

Y

94. "z Inz =y 9.4. y”fm:2+lnx
9.5. 4" +6y"+9 =0 95. ¢y +4y =0
9.6. ' — vy = 2, 9.6. ¥ + 6y’ + 5y = 84 €,
y(0)=0,y(0)=0 y(0)=-1,4(0)=1
BapuanTt. 23. Bapuanrt. 24.
9.1 3+ +V1—22yy =0 9.1. 2y/1 —y2dx +yv1 —22dy =0
9.2,y — % =lnz,y(1)=0 9.2. ¢y +ycosx =cosz, y(0) =1
9.3. 4" = 6e* — x> +7 9.3. y" = 20sin2x + 322 + 6
94. 25y +aty =1 94. zy" +y =3+ 2
9.5. 4" —3y" +2y =0 9.5. y® — 16y =0

, 9.6. 4" — 4y’ + 3y = 10 cos x,

y(0)=2,4(0)=0 y(0)=1,4(0) =2

Bapuanrt. 25.

9.6.y" — 2y =¢"(3z—1)

91 y(+1Iny) +ay' =0 9.4. 'y’ + 2%y =4
9.2. 9y —y cosx = Cos?xem””7 Yy (0) =0 95. y(4) —9y" =0

P
93.y" = 5 +8 45 9.6. 4" +4y =e 2, y(0) =y (0) =0
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