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Kontpoabnas paéora Ne 1
“MATPUIBI U OITPEJAEJIUTEJIN”

3AJTAHHUE 1. BerauciauTh onpeneauTenu:
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13. (1 4 3 2 1 (14. (1 -3 -5 0 15. (2 1 -1 -3
01 -1-2 2. 3 -1 3 2. 4 0 1 -7|.
09 5 2 4 5 -3 2 3 0 2 -3 1
16. (1 1 -1 -2 17. (1 -2 -1 5 18. (1 0 1 O
3 4 -1 2 0O 2 1 -3 2 7 5 3
4 1 -2 3 1 1 -1 2 1 -2 01
19. (-1 0 1 8 200 (-1 2 1 1 21. 3 2 0 1
3 -1 2 -7 1 1 4 2 1 -1 2 -1
0O 1 5 13 -1 0 2 -1 -1 1 1 4
22. (-1 7 0 2 23. (2 1 0 3 24. (2 -1 -3 -3
0O 3 1 -1 1 011 2 1 0 2
1 -1 2 O 4 2 1 3 1 -1 0 5
25. (1 3 0 4 26. (-1 5 6 -1 27. (-5 9 -1 4
0 -2 19 O 5 1 1 O 1 -21
1 0 1 4 3 2 -10 3 -1 1 0
28. (-9 -8 -3 1 29. (11 2 -1 30. (31 8 2
1 4 1 -1 1 2 -1 1 1 2 -1 0
-3 2 0 2 30 2 1 01 3 -1

OOpa3sen BbINOJHEHUS KOHTPOJIbHOI padoThl Ne 1
“MATPUIBI U ONPEAEJIUTEJIN"

1 2
1. Beruuciute onpepenutenu: a) A=4 5 g§=7
7 8

Pemenue. DTOT onpenenuTens BEIYUCINM IO MPaBWITy aAuaroHaneu. [Tpunuce-
BaeM CIIpaBa K ONPEAEIIUTENI0 NEePBbI U BTOpoi cTosOuel. [lepemHokaem snemen-
ThI, CTOSIIME HA IVIABHOW JUArOHAaJIW M CKJIAJbIBAEM ITO IIPOU3BEICHUE C AHAJIOTHY-
HbIMU IIPOU3BEIACHUSMH 3JIEMEHTOB, CTOSIIMX HA IUAarOHAJISAX, apaJuICIbHbIX [JIaB-
HOM. 3aTeM K IPOU3BENEHUIO AJIEMEHTOB, CTOAIIMX Ha MOOOYHON JUaroHaid, Mpu-
OaBJIieM aHAJOTMYHBIE ITPOU3BEACHMSI DJIEMEHTOB, CTOALMX HAa JUArOHAJAX, Hapai-
JeNbHBIX TOO0YHOM. 3aTeM OT MEPBOM CyMMBI BBIUUTAEM BTOPYO. DTO U OyneT uc-
KOMBIH OIPEIEIIUTEIb.

12




1 2 3,1, 2 =(10600+ 20607+ 3408~

/ 7 7
Y ~(3057+ 10608+ Z1419F
4 8 6 K4 5 =(45+84+ 96y (105 48 72
Y -/ s
27 g g 7 g Otser: A=0.
2 -2 1 1
-1 3 1 2
6) A= |
1 1 3 -1
2 2 5 3

Pemenue. BorauciuMm 3TOT onpeieuTeNb pa3ioKeHueM MO MEPBOMY CTOJIOLLY,
HO CHayaja C MOMOIIbIO CBOWCTB ONMPEACIUTENS CAeNaeM HyJIU B 3TOM CTOJOLE
BE3/I€ KPOME IJIIEMEHTA, PABHOTO MUHYC €IUHULIE.

JUJis 3TOTO 3I€MEHTHI BTOPOil CTPOKM YMHOXHUM Ha JIBa U MPUOaBUM K COOTBET-
CTBYIOILIMM 3JIEMEHTaM MePBOil CTPOKH; 3JIEMEHTHI BTOPOil CTPOKH MPHOAaBUM K CO-
OTBETCTBYIOLIUM JJIEMEHTAM TPeTbeH CTPOKH; 3JIEMEHTHl BTOPOM CTPOKH YMHO-
UM Ha IBa ¥ NpUOaBUM K COOTBETCTBYIOIIUM 3JIEMEHTaM YeTBEPTO#l CTPOKU. DTH
JEUCTBUSA 3aIIUCHIBAEM TAK:

2 2 1 1\ 0

4 3
13 1 2 (2 _|-131 a0
A= @) 2 = (-1)(-1774 1
1 13-4 ) |0 44
8 7
2 2 5 3 0 8 7

Paznoxus onpenenutens 4o mopsiaka mo 1-my cTosOIry, CBEIHM €ro BBIYUCIIE-
HUE K HAXOXXIEHUIO OJTHOTO OMPEIETUTENS 3-TO MOPSAIKA, KOTOPHI MOKHO BBIYHC-
JUTh TIO TIPAaBUJTy TUAroHayiel, pa3oOpaHHOMY BbIie. MOXXHO Hablie TPUMEHUTH
CBOMCTBA OMPEACIUTENS U CBECTH 3TOT OMPEISTUTENh K OJHOMY OTPEICTUTENI0 2-TO
nopsinka. [Ipogomkaem aenath HylaM TeNEph YK€ BO BTOPOU CTPOKE, YMHOXKasl dJje-
MEHTBI TPETHETO CTOJIOIA Ha (—4) U TIpuOaBJIsis K IEPBOMY U BTOPOMY CTOJIOIAM:

4 3 § |-16 -17 6 -1
4 4 1= = 10 1§ 20 Zj=—(16]21— 201173
8 7 -20 -21

AQ (-4) =—(336- 340x= 4

(-4)
OtBer: A=4.

13



1) YMHOXHUTbh MaTPHIIBI:

@ [2
_____________________ e B e e
=/ (4 ()00 (409 U3+ [y = s 2
5)dy+ [effd (94 I+ [¢0 4 (23 3
6) [6]
3x2 2x2 3x2

Pemenue. [Ipou3sBenenre MaTpull OJy4YUIId, YMHOXKasl 3JIEMEHTHI CTPOK MEPBOM Ma-
TPUIIBI HA COOTBETCTBYIOIINE 3JIEMEHTHI CTOJIOII0B BTOPOM MAaTPHUILIBI M CKJIAAbIBAsI UX

7 10
Oter: C=|15 22|.
23 34
1 2 A, A
3) Haiitu oOpaTHble MaTpuibl: a) A = : A_1=1 S
3 4 A\A, A,

Pemienne. Cuauvana gaxomum A= j =104- 2[B=-2; A#0, 3HauuT, cyie-

ctByeT Matpunia A . Haxomum anredpandeckue J0MOTHEHNUS:

Ay, = (_1)1+1 ?j =4, Ay = (_1)2+1 u: —2; A= (-1*? ==3
(+) <) <) |3
2 1
2 2
-2 1
OtBer: A" =| 3 1.
2 2
1 -1 3 -2
4) Haiitu nByms ciocodamu paHr matpunel: A=|2 -2 5 1|
1 -1 1 8
Pemrenue.

1 cnoc06. MeToa okaiimiissionux MUHOpoB. Haxonum m000# MUHOP BTOPOTO T10-

psiziKa, OTJAMYHBIN OT HyIs, Hanpumep A, = 5 _j =1{2)- (2)~1)=-2+ 2= (
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II03TOMY BBIIIUCBIBAEM JPYroi onpenenutens A, =

j=5[8—1|]l= 40- F 3% |

Hamencst onpenenutens BTOPOrO MOPSAKA, OTIMYHBIM OT HYyJs, 3HAYUT PaHT
A TrA=2. Tenepp HaiijileM ONpeACIUTENh TPETHEr0 MOPSJIKA, OKAUMIISIIOIIUA Hall-

nenseiit A, #0.

-1 3 -2 2)¢) Eﬁ——
A=l-2 5 1|/ = 1 5 = (&) B
11 8 / —2 1

bepem npyroii onpenenurens, okaimisttomumid A, #0:

15 _
-2 14

1 3 - 21 1 3 -
A,=12 5 1 Z J = |0 =1 5 = ( Kaku npeablayum.
1 1 8 0 -2 1

Bosblie okalMIISIOIKMX MUHOPOB TpeTbero nopsaaka st A, #0 HeT, mo3ToMy
paHr A, paBHbIM HaUBBICIIEMY MOPSAKY MUHOPA, OTIIMYHOTO OT HYJISA, paBeH 2.

2 cnoco0. MeToa 3jieMeHTapHBIX Peodpa30BaHMIA.

1 -1 3 -2\/€2)F1 1-1 3 - 1[—1j3—
A=[2 -2 5 1 x// - |0 0 -1 5 22)% 0L0 -1
1 -1 1 8 0 0-21 0 0 O

[Monyunnu 2-e HeHyneBble CTPOKH. [loaToMy paHr A paBeH 2 (0OUYEBUIHO MHHOD BTO-

-1 3
poro mopsiaka 0 £0).

OtBer: TA=2.

KonTpoasHasi padora Ne 2
“ CUCTEMBI IMHEMHBIX YPABHEHUIN”

3AJJAHUE 1.PemmTh cucTeMbl MATPUUHBIM CIIOCOOOM U 0 popmyiam Kpamepa:

X—-2y—-z2=-5 X—2y+z2=-2
1. a)<X+2y-2z=2; 0) {x+2y+2z=1.
IX+y—-4z=-2 3x+y+4z=0

15



2X+y-z=7 2X—2y+3z= €
2 a) ¢2X—2y+3z= G 0) <3x—2y+4z= 1.
X-y-z=4 3x+2y-3z=4
2X+2y—-3z=-4 X+3y-z=-2
3. a)yX+t2y+z=5 ; 0) {2x+2y-z=1.
x+z=-1 2X+3y+ 3z= 4
2Xx-y+z=4 (3x+4y=5
4. Q) {X+3y-z=7 ; 0) «x-y-z=-1
3X-y—-4z=1z2 X+3y—-z=3
X +3y+3z=11 3x-2z=11
5 a)y{X—2y+3z=1,; 0) 12X —2y+ 3z= .
3x+3y-z=1 X-y+4z=-1
(2x+y+3z=3 (x +3y+2z=4
6. a)4x+2y+5z=75; 0) 12X+ 6y+ z= 2.
3X+4y+ 7z= 2 4x+8y—z= 2
2X+4y+z=4 X+2y+3z=6
7. a) 13X+ 6y+ 2z= 4 0) 14x+y+4z=9 .
4x-y—-3z=1 3x+5y+ 2z= 1(
(3x - 3y+ 2z= ¢ (3x+2y-4z=8
8. a) {4x-5y+2z=1; 0) 12X+ 4y-5z= 11
SX—06y+ 4z= ¢ 4x—-3y+ 2z=1
(2x—-y+2z=2 (x +2y+3z=5
9. a)3X+2y+2z=-72 0) 12x-y—-z=1 .
X-2y+z=1 X+3y+4z=6
2X—-3y+z=2 2X—4y+ 3z=1
10. a) {X+5y—-4z=-5; 0) 1X—2y+4z=3.
4x+y—-3z=-4 3X—-y+5z=2
(X +2y+3z=7 (x+y-2z=-3
11. a) {X—3y+2z=5; 0) «SX—2y+ 7z= 2z
X+y+z=3 2x—-5y+ 4z= 4
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x+2y-3z=0 X+2y+3z=2
12. a) 12X—-y+4z=F5; 0) {x-y+z=0
X+y-z=2 X+3y-z=-2
X+2y+z=4 2X+y+2z=6
13. a) ¢3x—5y+ 3z= 1 0) 13x—-z=0
2X+7y-2=8 X+y+z=2
(X +y+2=6 (2x+3y-z=-2C
14. a) 12X—-y+2z=3; 0) 14x+y+3z=9 .
X-y+2z=5 X+y+z=2
X+y-4z=-7 X+2y—-2z2=10
15. a) 3 X+2y—-3z=1; 0) {X—-3y+4z=-11
x-3y+z=-10 2x+y+3z=4
(x-2y-z=7 (3x+y+4z=16
16. a) {3X+y—-2z=1,; 0) 12x+3y+z=1 .
X+3y+z=-6 2x+y+3z=11
3X+2y+z=5 X+2y+22=18
17. a) 12x+3y+z=1, 0) {2x+5y—-3X=4.
2x+y+3z=11 5x+6y—2z= 1€
(x+y-z=1 (x-2y+2z=2
18. a) {8x+3y—-6z=2 ; 0) 13x+4y—-2z=11.
—4x-y+3z=-3 3x-2y+4z=11
(3x-y+3z=1 (2x+y-3z=19
19. a) {X—-3y+4z=1; 0) <8x+3y—6z2=2
2X—y—2=-6 —4x-y+3z=-3
3X-3y-22=9 X-2y-z=12
20. a) {3X—-y+4z=7; 0) 14x+11z=-43 .
X—-6y+9z=8 2X+3y+ 4z=-2C
(2x-y+2z=5 (X+4y-6z=-5
21. a) {X—-1ly+4z=153; 0) 1X—-3y+4z=1
3y-7z=-3 2X—y—-2=-6
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2x—3z=10 X+2y-z=3
22. a) {2x+3y-4z=2( 6) <2x-y=-2z=-4.
3X—-2y—-52=6 X+2y—-2z=2
2X+3y-3&=9 Ax+3y—-22=9
23. @) (2x-y+2z=-4 6) ¢ 2x-y+2z=-1.
Ax+y+4z=-2 X+2y+2z=1
(x+y+3z=-1 (2x+5y+4z=3
24. a) \2X—y+2z=-4; 6) {2x+3y+ X =4,
4x+y+4z=-2 X+4z=6
3x+2y+z=4 Xx-4y-2z=5
25, 8) \X+2y—-2z=5 6) <Xx+2y+3z=0 .
2x-y—-3z=4 2X+5y+4z=2
(4x -3y + 2z=11 (3x-y+z=-1
26. a) 14x+3y-22=5,; 6) {Xx+2y-2z=2.
X+4y—-6z2=-2 2x—3z=-3
X+y+2z=4 2X—-T7y+52=-9
27. @) {X=2y+z=0 ; 6) {x-2y—-z=-5 .
2X-y+22=3 3X-3y—-22=-8
(Bx+y+2z=4 (x+y+2z=3
28. a) \X+2y+2z=1; 6) {X+2y—2z=2
3x+y+4z=0 X+y-—4z=-2
(3x-2y-4z=13 (2x+y-5z=-8
29. a) \X—2y-2z=-3 6) ¢ x+2y-3z=1 .
X+y+3z=1 2Xx+3y-z=8
30. X+2y-2=2 2x—4y+z=3
a) 12x—3y+ 2z= 6) {Xx—-5y+3z=-1.
3X+y+Z:8 X_y+2=1
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3AJJAHUE 2.Pemuts cucremsl MeTosioM ["aycca:

2X+5y—-3&=4 (2x+3y+11z+ §= =
a) {/x+8y—-z=14 5) X+y+5z+2=1
X+7y+4z=1 2X+y+3z+22=-3
X+y+3z+4t=-3
2X+2y—6z=-2 (Xx-2y+3z-8=2
B) {—x—3y+52=3 2X+y+4z+t=-3
3x+Ty-z=-7 Nax-3y+ 8- 2=-1
2X—-2y+52-12= 4
-3X+6y+4z=7 X+y+2z+3=1
a) {x—3y+52=7 5) X-y-z-2=-4
10x—-3y+ 7z= 4 2X+3y—-z-t=-6
X+2y+3z-t=-4
-X+2y+z=4 X—-y+2z-6=-8
B) {4x—5y+7z=—1c IX—4y+2z2-15=- 3¢
3x—y-8z=-2 " \8x—5y+ dz— 21 = - 4
2x-y-6z+a=-1
7Xx-5y+z=3 (X+2y+3z-2=6
a) {8x+3y—z=10 ) 2Xx-y—-2z-3=8
X+5y+z=-2 3X+2y-z+22=4
2X—3y+ 22+t =-8
2x-y+3z=-1 X+3y+2z+t=11
B) {x+2y—z=2 2x+5y+4z+t= 20
3x— 4y + 7z=—4 D\ 3+ 8y + 62+ 2 = 31
X+2y+2z=9
-X+2y—-2z=-1 2X+7y+3+t=06
a) «3x+4y+z=8 0) 13x+5y+22=4
4x+5y-2z=1 OX+4y+z+t=2

-3X+4y-1F=-:2
B) {X+5y—-21z=1
—5x-2y+1%=-°¢

19

X—2y—-2z2-3=3
4x—-3y+z+85=7
X-y+2z=-1

4x-3y+z—-3 =2

N




5x+3y-z=7
a) «X+y-3z=-1

Xx+2y-3z+83=1
X+3y-13&+ 22=-"_

0
SX—-y+z=-1 ) 3Xx+5y+z-2=5
2x+3y+4z—-"h=4
-X+2y—-72=2 X+y+3z+4=-3
B) 14x—-y=-8 ) 2Xx+y+3z+2=-3
<
2Xx+y-6z=-4 ' X+y+5z+24=1
4x+3y+1lz+ 8=-°F
2x+3y—-52=0 (x—-y+2z-3=1
a) {X+2y—-6z2=-3 5) X+t4y—-z-22=-2
-3X—-y+7z=9 X—4y+3z-2=-2
X—8y+5z2-2=-2
3X+4y+z=-5 3X+4y+z+22=3
B) \—X+3y+4z=6 r)<6x+8y+2z+5=7
-5x+y+6z=16 Ox+12y+ 4z+ 10 = 1
(Xx+7y-9z=-1 (Xx+3y+5z-t=4
a) {—X+8y—-z=6 ) 2Xx-y—-3z+4 =1
—4x+3y—22=2 S5x+y-z+71t=6
IX+7y+9Z+t=14
3X+2y—-6z=2 X+2y+3z-2=1
B) {X—y—-8z=-1 ) 2X—-y—-22-3=2
T
—2X+3y—-22Z=: 3X+2y-z+22=-C
2x-3y+2z+t=11
X—-5y—-22=-6 2Xx-3y+5z+ =1
a) «6Xx—2y+z=5 0) 14x—-6y+22+3=2
2X—-2y—-22=17 2Xx-3y—-11z-1%=_
X+3y—-8z=-2 X+2y+3z-t=0
B) < 4X—-y+7z=-8 ) X—-y+z+2t=4
<
3x+y=-6 Y\ x+5y+5z-4=-4

20

X+8y+7z-"t=-8




X-8y+z=-6 3X-2y+z-3=7
9 a) < —bXx+by+7z=7 5) 2X-y—-5=6
' —8x+y+4z=2 X-y+z+2t=1
X—z-7t=5
4x+3y—-2&=9 2x+3y—-3Z+t=1
B) { —2X—y+13z=-3 ) 2X+3y+9%- %= 3
X+2y—-72=6 3 <4X+6y+82—&=4
6X+9y+17z— 13= 7
4x—-2y+52=7 (Bx-7y+3Zz-t=-1
10 a) {3X—3y—-7z=-7 5) 5Xx-9y+6z+ 2=7
' x+3y-z=11 8x-16y+ I +t= 6
2Xx—2y+3Z+3=8
X+y-11z=-1 X+y—-6z-4t=06
B) 1 —2Xx+3y =19 ) 3X-y—-6z—4=2
—X—5y+13z = - 25 Yax+oy+ 2+ 8=-7
x+15z+16 =-19
-3Xx+y+z=-1 2x-3y+ &+ 2=3
11 a) «6x+3y+z=10 5) 6Xx+9y-6z-t=-4
' X+4y-2z=1 8x+6y+z+3=-7
2Xx—-3y+ X+ 4=-¢
2x+y-11z=-3 2Xx—-y-6z+13=-1
B) 14X+3y—-21z=-¢ r) < 7X—-4y-4z+93=5
-X—-3y+3z=9 4x+5y—14z+ 21= ¢
X+y—-6z=-4 X+2y+3z-t1=1
12 a) < —7IX+2y+z=-4 0) 13x+2y+z-t=1
' -Ox+6y+z=5 5x+ 5y + 2z= 2
—-X—=-5y+14z=-2C 2x—-3y+5z+ =1
B) {—6Xx+y—-3z=-4 r) <4X—-6y+2z+ 3= 2
S5Xx+2y-z=8 2x—-3y-11z—- 1% ="




2x+y+7z2=10 2X-y+3z-n=5
13 a) <9x—-y+2z=10 0) {6X—-3y+z-4=7
' X+2y+3z=-1 4x -2y + 14z 31= 1¢
X+2y-10z=-2 X+2y+3z-t=1
B) {4X—6y—26z= € r) 45X+ 5y+ 2z= 2
-X—-8y+16z=8 3X+2y+z-t=1
(3x-y-6z=-4 (x+3y+5z-2=3
14. a) ¢ X+9y—-5z=5 5) X+5y-9z+8&=1
6Xx+y—-4z=1 2X+7y+3&+t=5
X+2y+12z2—- % = 4
X+y-5z=-3 X+y+z-2t=1
B) 12X—-y-13%=3 r)<—x+2y-z-22=-1
3X+2y—-1lz=-¢ 2X—y+2z+22=2
X+y-z=3 X—-2y—3z=-3
15 a) {X+y+z=1; ) X +3y-5z=0
X+ty=2 -X+4y+z=3
3Xx+y-13z=-¢€
X+y-z=3 2X+7y+3z+ t= 6
B) 1 X+y+z=1; r) <« 3X+5y+ 2z+ 2t= <
Xx+y=1 OX+4y+ z+ 7t= 2
X+y+z=2 2Xx—-3y+5z+ 7t=1
16. a)<{2x-3y+4z=3 ; 0) <4x—6y+ 2z+ 3t= 2;
4x—-11y+10z= ¢ 2x—-3y—-11z- 15t
X+2y+3z=1 2x+5y—-8z=8
B) ¢ 2X+4y+ 62= G ) 4x+3y—-9z=9
) :
3x+ By + 9z= 2 Y ox+3y-52= 7
X+8y—-7z=12
X+2y+3z=1 X+y+z=6
17 a) < 2X+ 4y+ 6z= 2 5) 2X—-y+z=3
3x+6y+9z= 3 X-y+2z=5
3Xx—-6y+5z=¢€
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X+2y+3z=4

X+2y+3z-t=1

B) < 2X+ 4y+ 6z= & r) <3x+2y+z-t=1
3X+y-z=1 5x+5y+ 2z= 2
X+2y+3z=4 3X+4y+ z+ 2t= 3

18. a) Jox+y-2=3 ; 0) J6x+8y+ 2z+ 5t= 7 ;
3x+3y+2z=7 9x +12y+ 3z+ 10t= 1!
X-y+z=1 2X+y+z=2
B) {X+y-2z=2; r) X+3y+z=5
bx+y-z=7 X+y+5z=-7
2x+3y-3z= 14
X—-2y+z=4 X+2y+3z=2
2X+3y—-2z=3; - =
19 a) y B x-y+z=0
4x-y+z=11 X+3y-z=-2"
3x+4y+ 3z=(
X+2y+3z=4 ) X+2y+3z+ 4t= £

B) {2X+y-2z=3 ; ' X-y+z-t=1
3x+3y+ 2z=1(

X—-2y—-3z=-3 3X—2y+ 52+ 41= 2
20. a){x+3y-5z=0 ; 0) <6X—4y+ 4z+ 3t=

3Xx+y-13z=-¢€ 99X —-6y+ 3z+ 2t= 4

2x+y-z=1 2X+5y—-8z= 8

B) «\X—-3y+4z=2 ; ) 4x+3y—-9z= 9

11x-12y+ 172 ! Y ox+3y-52=7
X+8y—-7z=12
X+2y-6z=5 X+y+z=6
21, a) < 2X—-y+3z=-7; 5) 2X—-y+2z=3
S5X+5y—-15z= ¢ X-y+2z=5
3X—-6y+5z=¢€
2X-y+3z=9

B) < 3X—5y+ z=—/4;
Ax—-7y+z2=15

0

X+2y+3z+ 4t= £
X-y+z-t=1




X+y+z=2

11x+17y+ 67— 39w

22. a){2x-3y+4z=3 ; 0) <2x-3y-5z—u=0 ;
4x-11y+ 10z= X +32y+ 31z- 34u- 1
3X—5y+ 2z+ 4t= 2 2x+y-z=0

B) < /X—4y+3t=5 ; ) Xx-y—-3z=13
5X+ 7y— 4z— 6t= & g 3x—2y+ 4z=-1F
X=-2y+z=-1
X—-2y+z=3 X=-2y+z+t=1
a) «X+3y-z=1; 0) {Xx—-2y+z—-t=-1;
23. 3x+4y-z=E X=2y+2z+5t=5
3X—5y+ 2z+ 4t= 2 x-y-3z=13
B) 1 IX—4y+z+ 3t=5; ) 2x+y-z=0
3 .
Bx + 7y— 47— Bt= Y 3x-2y+ dz= - 1
X=-2y+z=-1
2X—-y+3z=-7 2X+y+z=2
X+2y—-6z=-1,; +3y+z=5
24. a) y 6) X y+2z ’
-X +5y—-15z= & X+y+5z=-7
2X+ 3y—3z= 14
X—-3y+2z=5 2X-y+3z-7t=5
B) «3X—y+4z=17, r) 46X—3y+z-4t=7
5x—-7y+8z=1 4x - 2y+147- 31+ 1
(x -2y+3z=1 (2x+5y-8z= 8
a) 13X+ 2y—4z= 2, ) 4x+3y-9z= 9
25. 5x — 2y+ 2z= 4 2x+3y-5z= 7
X+8y—-7z=12
X+y+z=1 9x-3y+ 5z+ 6t= 4
B) < X —11y+ 4z= 1} r) <6x—2y+3z+ t=5 .
2x—-10y+ 5z=: 3X—y+3z+ 14t=-¢
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X+2y+3z=7 X—-7y+6z=4
a) {X—-3y+2z=5; 5) X+12y-11z=-17
26. 2X—y+5z2=12 3x-2y+z=1
8x+y-3z=-1
X=3y+4z=1 X+3y+2z=4
B) {2X—Y—-2=-6; ) 2X+6y+2z=2
9 .
3x—4y+3z=C ' 4x+8y—z= 2
3x+9y+ 3z= €
(x +2y+3z=4 3Xx—2y+ 5z+ 4t=
27. a)<2x+y-z=3 ; 0) <6X—4y+ 4z+ 3t=
3X+3y+ 2z=7 9x - 6y+ 3z+ 2t= 4
X+2y—-2z=5 X+2y+3z=2
B) < 2X—Yy—3z= 4; x-y+z=0
3x+y-5z=1 X+3y-2z=-2
3x+4y+ 3z=C
33X+ 2y+z=-1 2Xx—-3y+5z+ 7t=1
28. a){7x+6y+5z=F 0) <4x—6y+ 2z+ 3t= 2;
5x+4y+ 3z= Z 2x—-3y—-11z- 15
-y+3z=0 ) X+2y+3z+ 4t=E
B) {2X—7y+5z=1; Yx- y+z-t=1
3x—-8y+8z= ¢
(X +2y+3z=7 X+2y+3z-t=1
29. a){x-3y+2z=5; 0) <3x+2y+ z—-t=1
2X—y+5z2=12 SX+5y+ 2z= 2
X+2y+2z=1 X+y+z=6
B) {2X—Yy+2z=-1, 2Xx-y+z=3
3x+y+4z=1 ) X-y+2z=5
3Xx—6y+5z=¢€
X—-2y+z=3 2X+y+z=2
30. a) <X+3y-z=1, 5) X+3y+z=5 ;
3x+4y-z==¢ X+y+5z=-7
2X+ 3y—-3z= 14
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X+2y—-2z=2
B) {2X—Yy—2z=-4
3x+y-4z=1

9x—-3y+ 5z+ 6t= 4
r) <6x—2y+3z+ t=5 .
3X—y+3z+14t=-¢

3aganue 3.Pemurth cCUCTEMBI OTHOPOJAHBIX YPABHECHHMIA:

3x+4y+2z=0 X+y+z=0
1 a)<X—-y+4z=0 ; 5) 3x+2y-z=0
' 5x + 2y+10z= ( 2x+5y+3z=C
4x+3y=0
(x +2y+3z=0 X-y+3z-t=0
2. a)i2x+4y+6z=( 0) < 2x+ 2y—z+ 2t= C.
3x+6y+9z=0 2X—=7y+5z-t=0
X+2y+z+t=0 (3x+2y-2z=0
3. a)<{2x+5y+ z+ 5t= C; 0) 12x-y+3z=0.
3x+8y+z+9t=0 X+y-z=0
(x+y+z=0 X+2y+z=0
a) {3x-y+2z=0; 0) |2x+2y-3z= 0,
4. _ 3x+z=0
x-3y=0
5x+2y-2z=0
(x+y-z=0 (x-y+z+t=0
5. a)<{4x+4y-4z= 0) «Xx+3y—-z-2t=0,
5X+5y-5z=0 3X-y—-4z-t=0
3x-y+2z=0 4x-3y+z-t=0
6. a)2x+3y-5z=( 0) < 2x+y+3z- 5t= C.
X+y+z=0 X—2y-2z+ 3t=C
X+y+z=0 X+2y+2z=0
7 a) +2x—-3y+4z=0 ; 5) 3x+5y+4z=C
' 4x-11y+ 10z= ( 3x—-2y-4z=C
2x+3y+ 2z=C
X+y+z=0 3X—2y+ 5z+ 4t= (
8. a){2x-3y+4z=( 0) <6Xx—4y+ 4z+ 3t= (.
5x-7y+8z=C 9x-6y+ 3z+ 2t= C
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x—-3y+2z=0 3Xx—-y+3z+14t= C
9. a)ix-y+z=0 ; 0) <6Xx—-2y+3z+t=0.
2x+y-3z=0 9x - 3y+ 5z+ 6t= (
2x—-3y+z=0 X+2y+z-1t=0
10. a) <x+y+z=0 ; 0) < x —12y+ 4z+ 2t= (.
3x—2y+ 2z=C( 3x—-5y+3z+ t=0
(2x—-y+3z=0 (X +2y+z+t=0
11. a) <x+2y-5z=(; 0) «X+y+2z-t=0 .
3x+y-2z=0 2Xx+y+z-2t=0
3x+2y-z=0 X+y+z=0
12 a) < X+2y+9z=0; 5) 2X+y+22=0.
X+y+2z=0 X+y+3z=0
2X+2y+4z=C
2Xx+y-2=0 X+5y+4z+ 3t=C
13. a) <5x-y+2z=(; 0) <2x—-y+2z-t=0.
X+2y+z=0 5x+3y+8z+ t=0
2x+y—-4z=0 X—-2y—-4z=0
14. a) < 3x+5y—-7z=(; 5) 2X+3y— 2z= c.
4x-5y—-6z=C 5x+8y-3z=0
3X+y-6z=0
3x+5y+2z=0 X-y+2z=0
4x+7y+5z=C 0) {2x—2y+4z= 0.
15. a) :
X+y-4z=0 5x-5y+10z= (
2X+9y+6z=C
(2x—4y+5z+ 3t= 0 3x+2y+2z=0
16. a) <3x-6y+4z+ 2t= 0 ; 0) < 2x+5y+ 3z= C.
Ax-8y+17z+ 11t= ( 3x+4y+ 2z=(
2x+3y+z=( X—-2y+6z=0
17 a)s—X+y-z=0; ) X+y+z=0
Xx+4y=0 2X—6y+7z=C
3x—-5y+8z=0
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2X+2y+ 2z=C 6x+3y+4z=C
18, a) < 3x+2y+z=0 5) -x-2y-2z=0
x-z=0 2Xx+y—-2z=0
x-y-3z=0
2x+3y+4z=C X+ 3y+4z=(
3x+y-z=0 ; -X—-2y-2z=0
19, ¥ 13Xy 6y Y2
Sx+4y+3z=C 4x+y+4z=0
3x-y+3z=0
X+5y+2z=0 2x+3y+2z=0
—X+y-z=0 ; 4x+T7y+5z=C
2O.a)xy 6)<xyz
X+11ly+ 3z= C X+y-z=0
3x+8y+4z=0
X+y+2z=0 5x+3y+4z=0
21, a) «X-y+3z=0 ; 5) -X+2y-z=0
3x+y+5z=C 3x+10y+ 5z= (
-2X+7y+z=0
3x+2y+2z=0 -2x—-2y-3z=C
2. a) < 2x+3y+ 4z= (; 5) 2x+4y+3z=0
-X+y+3z=0 -x—-3y-4z=0
3Xx+7y+7z=0
3x+3y+z=0 X+y+6z=0
-2y+z=0 ; 2X+2y+z=0
23, VX% gy XY
4x+y+2z=( -X+y+z=0
X+3y+13z=C
3x+y-z=0 -4x+6y—3z=C
24 a) {—2X—-y+z=0; 6)<x+2y+62=0
4x+y-z=0 2x-3y-2=0
3X-y+5z=0
5x+2y-2z=0 -Xx+5y+8z=10
o5 @) (4x+3y+2=0; 6) |Sx+2y-4z=0
. —X+y+22=0 IX+2y+4z=20

6X+7y+12z=C
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X-2y+z=0 IX-y—-2z=0
2x+2y+z=0; 5) 3x+3y-2z=0
4x - 2y+ 3z= ( -X+2y+z=0

2x+5y=0

26. Y

4x+3y+2z=0 2x+y+4z=0
6X+ 7y+ 4z= 5) -X+5y-2z=0
2x+4y+3z=C =7x—-3y+ 2z=C

-5x-y+6z=0

27. ¥

Xx-3y—-7z=(; 5) -X—=5y+2z=0C
4x-y-6z=0C Xx+y-3z=0

IX—2y-2z=C

28. ¥

X+2y+3z=0 5x+2y+2z=0
3x+7y+ 2z= G 5) 2X+5y-2z=0
-2Xx-5y+z=0 X+2y+4z=0

3x+7y+3z=C

29. ¥

2x+2y+2z2=0 2x-y-2z=0
X—2y+6z=0 ; 5) X+2y+z=0
-X—-4y+5z=0C 5x+y-6z=0

6x+ 3y—5z= (

30. ¥

{3x+2y+z=0 6x-3y+2z=0

O0pa3en BbINOJHEHUS] KOHTPOJIbHOI padoThl Ne 2
“CUCTEMbBI TUHEMHBIX YPABHEHUA”

X-y+z=2
1) Pemmwmth cucTeMy MaTpHUYHBIM CITIOCOOOM: | 2X+Yy—z=1.
X—-2y=-3
X 1 -1 1 2
Pemenue. [Iycts X=|y |, A=|2 1 -1|, B=| 1 |. Torma ga"Hyo CHC-
z 1 -2 0 -3

TEMY MOXHO 3alKcaTh B BUA€ MaTpuuHoro ypasHenuss AX =B . Pemaem ero, nom-
HOXKas cleBa Ha oOpaTHylo MaTtpuny: ATAX =A"'B = EX=A"B. Orcroza no-

nydaeM pemenne X = A7 B. Haifnem cHauama A,
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1 -1 -1
A=l 1 -1) =[B 0
1 -2 -2
(A, #0 3naunr A7 D).
Al 1
Ay = (_1)1 ' 1 -1= ‘
(+) 5 0
t -1 1
NS S
-) ( 5 0
............. ,__.11
3+1 -1
Ay = (1) 1 -1= ‘
+) 1
-2 0
+—ft—1 ,
A, =(-1)""]2 t -1= —‘
) 1
1 2 O
! 1
A —(1)3*21 o= (-1- 2)=
32 S 2 —1
A= (-1 J=-(-2+1)=
23 3 1 -2
CoctaBnsseM 00paTHYIO MaTPHILY
1 All A21 A31
AT =Z A12 Azz A32
Al3 A23 A33

Haiinem

= 3¢ B~
(=)

30

-1
S j: 3 © 25~ .

(o)
=0-1=-
w2 1
3, A, =(-1) = —4-1=-5,
|1 -
1 A= (-7t TTe1e2=3
3 (+) 2 1
2 -2 0 2 2 0
| I
5 1 3 5 -1 -3



2 2 0 2 212+ 2% @€ 3) 6
X=A‘1B=%1 1 -3|01 =?15 1P+ 1+ € 3)¢ 3) =—é 12=| 2,
5 -1 -3/ (-3 812+ € 1% € 3} 3 1
X 1
T.e. X=|Yy|=|2].
z 3
IIposepka. IloxcraBum HalJICHHOE pEIICHHWE B HCXOAHYI0 CHUCTEMY:
1-2+ 3= 2 (uctuna), 2[1+ 2— 3= 1 (uctuna), 1- 2[P= -2 (uctuna).
x=1
OTtBer: |y =2.
z=3

2) Pemuth cuctemy metonom Kpamepa.
Bo3bmeM 3Ty ke CUCTEMY H pEeIIUM €€ C MOMOUIBIO ONPEAECTUTEIICH.

X-y+z=2 1 -1 1
2X+Yy—2z=1, zanumem onpenenurens cucrembl A=12 1 -1=-6 (naiinen
X—2y=-3 1 -2 0 BBIIIIE).

3amenum B A ctonben ko3(h(HUIMEHTOB MPU X  Ha CTOJOEI] MPaBbIX YacTei

3amenuM B A cTonben Ko3(pUIIUEHTOB MPH Z Ha CTOJIOEI] MPaBbIX YacTen

o

=t

ol 3
0 3=€1¢D°
0 (<) -

1 -1 2 i

a 1
A =P 1 ¥/=3
1 -2

3
7‘=— 2 3- 1
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X=—=—=1
A -6 x=1
_b4y _-12_ gy =
[To dbopmynam Kpamepa nonyudaem peiieHue Yy = A5 2. OrtBet: {y=2.
z=3
_Az_-18_4
A -6
X-y+z=1
3) Pemuth cuctemer MeTosioM [aycca:  a) <2x+y-z=1
X-2y=-3
1 -1 1| 2
BrimuceiBaem pacmmupennyto mMatpuny B=|{2 1 -1 1| wu ¢ nmoMousko
1 -2 0 -3

AIIEMEHTAPHBIX NMPEOOPA30BAHMIA MPUBOJIUM €€ WK K TPEYroJbHOMY BHIY, UJIH K BU-
ny Tpanenuu (Kak NOTYIHTCS).

1 -1 1]2\/€2) €1

1 -1 1|2 1 -1 1] 2
B=|2 1 -1]1
- |0 3 -3|-3/.,=> |0 -1 -1|-5|(@3)
1 -2 0 |-3 [
0 -1 -1/-5 0 3 -3|-3
X 'y z
1 -1 1] 2 1 -1 1] 2
= (0 -1 -1|-5 '(-kl) = |0 1 1| 5|. rA=3,rB=3 = r=3.
0 0 -6|-18 :(-6) 0 0 1 3

Tak KaK 4MCJI0 HEU3BECTHBIX N =3 U PaBHO pPaHTry CHUCTEMbI, CUCTCEMAa MMCECT
CAMHCTBCHHOC PCIICHUC. ITo HOHY‘ICHHOﬁ MaTpuie BOCCTaHABJIMBACM CHUCTCMY

ypaBHeHMU. s cHU3Y BBEpX, MOJy4aeM 3TO PELICHHUE:

X-y+z=2
y+z=5
z=3

W3 mocnenHero ypaBHeHHs Z =3, C MOMOIIbIO BTOPOr0 HAXOAuM Y =5-2=
=5-3= 2. [loxcraBmusis B mepBOEe ypaBHEHHE HaWJeHHbIE Y =2 U Z =3, HaXOAUM

x=1
X=2+y-z2=2+2-3 4 31 OrtBer. {y=2.
z=3
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X—-y+z=2
0) {2x+y-z=1

X+2y—-2z=1
1 -1 1 2\|F2) €1 (1 -1 1] 2 1 -1 1] 2
e 3o s S e s
1 2 -2 1 0 3 -3/-1 0 0 0l.2

rA =2, rB=3. CnenoBarensHo, mo teopeme Kponekepa-Kamemm cuctema Heco-

BMeCTHA (T. €. HE UMeEeT pellcHus). BeinuineM ypaBHEHUE, COOTBETCTBYIOILEE I10-
ciegaHel crpoke nonydeHHon Matpuiibl: O[XK + 0Ly + OLiz= 2, 4To HEBO3MOXKHO.

OTBeT: cucrema HE UMEET PELIEHNS.

3X-2y+z=-1
B) < —2X+Yy—2z=2
X-y-z=1
3anuchiBaeM paclIMPEHHYI0 MaTPUILY:
3 -2 1 |-1 1 -1 -1]1)(2) €3 1 -1 -1(1
B=—21—22:>—21—222/:>0—1—44Z
1 -1 -1"1 3 -2 1 I-1 O 1 4 |-4
1 -1 -1,1 1 -1 -1, 1
= (@ -1 -4|4]: ()= 0O 1 4|-4|. rA=rB=2.
0 OO ...... O O 0 0 O

OTcrona ciemyeT, 9To CUCTeMa COBMECTHa.
Yucio HeusBecTHRIX N =3> r= 2. CiexoBaTeiibHO, CUCTEMA NMEET OECKOHEY-

HO€ MHOECTBO pemieHuii: N—r=3- 2= 1 Orcroaa cuctemMa UMeeT OJHy CBOOO/I-
HYIO MEpEMEHHYIO, IyCTh 3TO OyAeT Z, Toraa X, Y — OasucHble (0a3UCHBIX HEH3-
BECTHBIX CTOJIBKO, KAKOB PAHT CUCTEMHI, T. €. CKOJIbKO HEHYJIEBBIX CTPOK OCTACTCS B
MOCJICHEH MaTpPHIIE).
XxX-y-z=1
3anuiieM CUCTEMY, COOTBETCTBYIOILYIO ITOIYYEHHON MaTpule: Y +4z=-4 .
z=12

CrnenoBaTenbHO, WS CHU3Y BBEpX, BbIpakaeM Oa3MCHbIE HEU3BECTHBIE uepe3
cBOOOJHYIO Z. V3 BTOpOTO ypaBHEHUs BhipaxkaeM Y =—4— 47, U3 nepBoro ypaBHe-

HUA X =Y +Z+1=(-4-42)+ z+ 1= -4-4z+ z+ 1= - 3- 3z
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X=-3-3z

O6mee pemenue: <Y = —4— 4z. V3 o0611ero pemnieHrs MOKHO MOJTYYUTh JI000€e 4acT-
=7

Hoe pemeHue. [lycte Z = -2, Torma nmoiay4yuM 4aCTHOE PEIICHHE:

Xx=-3-3(-2)=-3+6=3; y=—-4 4-2=-4 &
X=3

YactHoe pemienue: <y =4 .
z=-2

BrlnonHuM npoBepKy 00111ero peuieHus. i1 3Toro nojicraBuM HalieHHbIE BbIpaxe-
HUSA X, Y, Z B YPaBHEHMs UCXOAHOU CUCTEMBI:

1) 3(-3-3z2) 264 4zy z=z- 1
-9-9z+8+8z+ =-1 - k-1 (I/ICTI/IHa)

2) —-2(-3-3z2¢+ €4 4z 2z 2
6+6z-4- 4z- 2z 2 Z 2 Ycruna)

3) (-3-32)-C4 4z = 1
—3-3z+4+4z- = 1 E 1 ¥cruna)

X=-3-3z
OtBet: <y =-4-4z.
=7

Kontpoabnas paéora Ne 3 _
“IIOCTPOEHUE ' PA®UKOB ®YHKIIUN"

3AIAHHUE 1.Tloctpouts rpaduku pyHKIMIA TyTEM CABUTOB U AeQOpMaIluii:

1. yzxiz_& 2. y=(x-1p+7. 3. y=g(x+17 -1.
4. Y=3(12". 5. y=8m@-2 6. y=lg(x+2)-(1/2).
7. y=log,(x-2)+1. |8. y=lg(-x)-2. 9. y=-2C0S2x

10. y =2arctg 2x. 11. y=-arcsinx+(m/3. [12. y=sin(x-3)+1
13, y=tg(x—-1)+1. 14. y=X_1_1+2. 15. y=(x+1)°>-3.
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16. y=2"2+1, 17. y= 2 +1 18. y=(x+2)-4.
X-3

19. y=3(x+47+1. |20 y=20f1/4". 21. y=20B'+1

22. y=log,(x-1)-3. |23. y=In(3x+1)-1. 24. y=-305in3x.

25. y=-3arctd x/9.|26. y=2[arcsinx-(m/4.|27. y=sin(x+4)-1.

28. y=tg(x+2)-1. |29, y= 1 _, 30. y=3*-1.
X+4

3AJJAHUE 2.Iloctpouth rpaduku GyHKIIHM, 3aJaHHBIX HECKOJbKUMU aHaJIH-
TUYECKUMHU BBIPAKECHUSIMU:

f sin X, npu ‘X‘ST[, 0, npu |x|> 2,

X) =

1 0, npu ‘X‘>T[ 2. f(x)=41, npu 1< |x|< 2,

-x?+ 2, npu |X|<1.

CoSs X,ecnmu —TM<x <0, e ™, ecmm 0<x<1,

g3 f(X)=42, ecmm 0<x<I, f(x) =q€*, ecm 1<x<2,
1/x, ecm lsx<4. 4. e, ecmu X>2.
J1-X, ecim x <0, (—x, ecim x <1,

_ f(x) =

5. f(x) =<0, ecmn 0<x<2, 6. (x) 2 eomt x>1.
X—2, ecad x>2. X~
x—3, ecmu x<0, x?+1, ecmm x <1,

7. f(x)=<x+1 ecm 0<x<4, 8. f(x)=42x, ecmn 1<x <3,
3++/x, ecmn x >4, x+2, ecmu x>3.
-x, ecmu x <0, (%3,  ecim —3<x<1,

9. f(x)=<x% ecmm 0<x<2, 10. f(X)=<2x, ecmm 1<x<2,
x +1, eciim x > 2. 4-x, ectn 2<x<3.
_X/3, cCilin XSO, ( 1_X, eclin XSO,

11. f(X)=9sinx, ecmm 0<x<T/2, |12 f(x)={tg x, ecn 0<x <T11/4,
X_T[/2, cCilit X>T[/2 1’ eclin XZT[/4.
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2x?,  ecmm x <0, F(x) = 2x +5, ecmn x <-1,
f(x) =qcos x, ecmm 0<x<TU2, 1/x,  ecmm x=-1.

13. X—T/2, ecmu x >T1/ 2. 14.

x? -1, econ x <0, sin X, ecmn x<0,

15, t(x)={x,  ecmm 0<x<2, |16, f(X)=12x, ecmn O<x<I,
2x —2, ecni X = 2. X, eciu x >1.

f0) COS X, IpH ‘X‘ST[, 0, npu X >3,
X) =
17. 0, npu ‘x‘>n 18. f(x) =12, npu 1< X< 3,
X% +1, npu X <1.
tgx, npu —TI< X <0, 0, mpu x <-1,

19. f(x) =<1, mpu 0<x<1], 20. f(X) =<€",mpun —-1< x<1,
1/x?, npu 1<x <4, e, mpu x >1.
V2-X, npu x<0, -X, 1pum x<0,

21. f(x) =<0, npu 0< X< 3, 22 fx)=9 1

——, npu X=0.
Xx—=3, mnpu x>3. X+2
X+2, mpu x <0, =2X, pu x <0,

23. f(x) =+x, mpu 0< X<, 24. f(x) =qcosxmupu 0< X<T,
x?,  mpu x>1. 1, opu x2Tt
(X +1)2, npu x <0, 1/x, npu x<0,

25. f(x)=4sinx, mupu 0<x<T/2,|26. f(X)=<ctgx,mpu 0<X<TU/2,
-1, npu X > T/ 2. 1-X, npu x>T1U/2.
2x-1, mpu x<0, x3 npu x <0,

f(x) = —Jy =

27 f(x) 1 api <0 28.  f(x)={x -1mpu 0<x< 2,
x—1 0, mpu x>2.
2%, mpu x<0, x?—-1,mpu x <0,

29. f(x) =<0, mpm 0<x<l, 30. f(x)=<sinx, mpu O0<X<T,

X, npu x >1.

2, 1pu x>TL
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3AJAHHUE 3.Iloctpouts rpaduku PyHKIMIA, 3aJaHHBIX TAPAMETPUUECKU:

X =t 2. x =3cog t
1. — 34 +2 A3 <t< 2m.
y=a /(t +a) y =2sim t
x =2a co$ t 4. X =a sin 2t
3. _ ., O<stsm < t< T
y =asin 2t y= 2a3|rft
)(:t3 _t /6
5 |y=4-¢t y=2-t'/4
X =2sin t 8. {x -2t+1
7. , O0<st<2m.
y =3cos t y=t
9 X =1+ t? 10. (x=3-¢
- ly=t y=t*
X=t+2 12.
11. ) = 1+Sm2t, e
y=t"+4t+5 =sint 2 2
13, X =2-4sirf t LM T 14. |[x=t
y=2sint 2 2 y=t
x =t 16. [(x=t
15. { B .
y:2+ﬁ y=t,
x=t>+1 18. [x=2t-t
X =3cos t 20. [x=t*-4t+4
{x=3t—1 22, |x=1-1?
21. y=t y=t
X =1+ cos2t 24. [y =1
23. y =sin 2t y=t’
X =3t -t 26. |[x=t*+4t+4
25. |y=2t y=t-1
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x =1-3co$ |
27. |y=cost '

28. [x=5sirtt
y=3cog {

X=t*-6t+9
29. y:t+2 .

y=t-3

30. {x:tz—Zt—l

3ATAHHUE 4.Tloctpouts rpaduku PyHKINN B MOJSAPHBIX KOOPAWHATAX:

'p:2+closq> % pracoesd. 3. p:2+§inc|)'
4. p=a(1-cosp . 5. p=a @+ sind . 6. p=a(@l-sing).
7. p=a¢. 8. p=—-¢/m. 9. p=ald.
10.p=-¢/m. 11.p=1+cos 3. 12.p=2sin 2.
13.p=3cos . 14.p=sin¢ + cosd. 15.p=asind.
16.p=sin2¢. 17.p=4cos3 18.p=cos 2
19.p=4sin 3 20.p=2cosp 21.p=-2¢/m
22.p=sin 3 23.p=3p/m 24.p=6sin 3p
25.p=(1/2) + sing 26.p=+2codd-1/4 |27.p=1+/2cosh
28. p=sin 6 29.p=1++/2sin} 30.p=4cos4

O0pa3en BbINOJHEHUsS] KOHTPOJIbHOM padoThl Ne 3
“ IOCTPOEHUE TPA®UKOB ®YHKIIUNA ”

1) ITocTpouts TpaduK GyHKIUU ITyTEM CABUTOB U JePOopMannii

y=log,(1-x)-2

1. Ctpoum rpaduk ¢pyskmun Y =log, X (puc. 1)

i

=

I T T T 1T 11
1_/{12345678 X
21

Puc. 1
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2. CuMMeTpHUYHO 0TOOpakaeM 3TOT rpaduk oTHOcUTeNbHO ocu OY u nmojydaem
rpaduk pyakuun Y =log, (—X) (Ha puc. 2 —cronIHas JIMHAS).

— 3
— 2
1

\-2

\

Puc. 2
3. CaBuraem 3TOT rpaduK Ha OJHY €IUHHILY BIIPABO U MojyyaeM rpadux QyHK-
min Y =109, (1- X) (puc. 2, myHKTUpHAS JTUHNUSA).
4. CasuraeM 3TOT TpaduK Ha JBE €AUMHUIIEI BHU3 U MojiydaeM rpaduk dyHKIIUu
y=log,(1- X)— 2 (puc. 2, mTpUX-IlyHKTUPHAs JUHUSA), 9TO U Oyner rpadukom aaH-
HOW (pyHKIIUU.

2)IToctpouts rpaduk GyHKIMHU, 33JaHHONH HECKOJbKUMH aHAJIUTUYCCKUMHU BbI-
paXEHUSIMU:

{cos X, mpu |x|<T0/2,
f(x) =
0, npu ‘X‘ > 11/ 2.

3anuiieM 1aHHYIO (PYHKIIMIO [0 MHTEpBaJlaM BO3pacTaHUs apryMeHTa X:

0, npu X <-T1/2,
f(x) =qcos X, mpu -TU/2< X< T/ 2,
0, npu X >TU/ 2.

I'paduxom f(X) mpu X D(—OO, -/ 2) Oynaer yacts ocu OX , mpu X D(—T[/Z, Tt/ 2)
4acTh KOCUHYCOM/JIBI, 3aTeM IpH X [] (IT/ 2, 00) cHOBa yacth ocu OX
yi
1

| '///’—_N\\\\ | X

s ﬂ? 2 n) s

x=t-1

3) IMoctpouts rpaduk GyHKIMH, 33TaHHOM TAPaMETPUICCKH: { 2 _ote
y=Ur-zt+
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['paduix PyHKIIMHM, KOTOPBII HAZO MOCTPOUTH, IPOXOJUT YEPe3 TOUKU C KOOpAMHATA-

. X = X(t)
MU (X(t), y(t)). UToOBl HAUTH KOOPAMHATHI 3THUX TOUYEK { , COCTaBUM TaO-

y=y(t)

JIMILY CBSI3M apryMeHTa t u koopauHat Todek (X, Y)B 3aBUCHMOCTH OT t.

t | 2] 1] 0 1 2 3 4 (x=t-1)
x | 3| 2| 1] 0| 1] 2| 3 -
y | 10| 5| 2| 1| 2] 5] 10 y=t'-2t+2

s nmoctpoenus rpaduka OepeM JIBE MOCIEIHUE CTPOKU TAOJIUIBI K OTMEYaeM
Ha KoopauHaTHOH iockoctu Touku (-3, 10), (-2, 5), (-1, 2), (0, 1), (1, 22,(5),
(3, 10),x00panHATBI KOTOPHIX HAXOMSITCS B CTOJIOIAX.

A
y:: 5 3areM coelMHSEM IOJIYYCHHbIE TOYKH KpuBOil (B JaH-
T ' HOM cJydae MoJyduniach napadona Buga Y =X°, HEHTp
— '0' 5 tx KOTOPOW CMEIIEH MO OCH 02Y Ha €JUMHHILy BBEpX, T. €.
ypaBHEHHE UMeeT BU Y = X° +1).

4) Toctpouth rpaduk QyHKIUM, 33JaHHOH B TOJSIPHOW CUCTEME KOOPIWHAT:
p=a (1+ COSII)). 3mech a BhICTymaeT B pojiu MacmTaba. Ha momsipHo#t ocu oTkia-

JBIBAEM BMECTO €IMHHI] &, 28, 3A | T. 1. 3aHOCUM B TaOJIMIly 3HaY€HUs [ , BbI-

YJHUCIICHHBIC JUI yToB ¢ [] [0, 360} (yzL06Hee p/ a) :

0°| 30°| 60° 90°1209 1509 1809 2109 2409 2709 300¢ 3309 360?
211915 1 05 01 o0 O OS5 1 15 19 |2

oD €

Ha momsipHO# OCM OTKJIambIBaeM P H MPOBOAMM OKPYKHOCTH 3TOTO pajuyca.
[TpoBoguM Jyd 1Moj yriaoM ¢ W HAXOJHMM TOUYKY IMEPECCUCHHUS dTOW OKPYKHOCTH M
sToro Jiyda. CHavajga CTPOUM TOYKY (p, ¢) =(2a, 0) tak: Ha ocu Op OTKiIaabIBACM
OTPE30K JUIMHOHW 2a, 3T0 W Oyner HCKoMas TodYKa. 3aTeéM CTPOMM TOYKY
(p, d)) =(1,%; 30  rtak: Ha ocu Op oTkaaabIBaeM OTpe30kK mmmHo# 1,%, npoBoaum

OKPY>KHOCTB 3TOTO paauyca, crpoum jayd nof yriom 30 U HaxoaAUM TOUYKY UX Iepe-
CEYeHMs, 3TO U OyJeT UCKOMasi TOUKa U T. 1.

40



120

90

v

41

p
Kountpoabhasi padora Ne 4
“IIPEAEJI U HEIITPEPBIBHOCTb ®YHKIIUU*
3AJJAHUE 1.Beraucauts npeaesibl QyHKITUHI:
1. 1 i 2x%+5x-1. 2) iim Jx —2x -1 3) | x2+x -1
M x+5 M X2 o2x-1 3 x-3
) | X?—x - 2 5) |i X2 +3x+2 6) | X2+2x+3_
I (x—2) M 3 ax +1 M x-1'
7) I|m—2X T 8) "m(“xz+3x_x); 9) —1+3X :
X 500 X +2 5, X - +00 Ilm X +X3 ]
J6x +1- sinx Sin2x.
10) Iim6x—11; 11) Ilm—X ' 12) lim
o 3% o 4(1- cosxj’ tg3x '




e T
tom( 1)
2 'm%; 2) Ix'rrz';( _+21 3) 'X'[r_‘lxiﬁx’
4 lim 42X22_ 5:;_—21; > lim > _34X++21 ®) lim 2X7x2ixs_l;
7) hn;!%zx_l 8) liﬁl(m_"z); 9) lmgl_xﬁ
D ez 19 “m@;ﬂ 15) |i[go(1—§]x3ﬂ;
16) Iim(2X+ 3]

xo0o\ 2X+1
DimPCEH o m i 9 m
4 "E‘)% >) lim 2Xx2 _—27X —1155 %) “”l%
7 'm%l o) im( 5225 ) 9 im J5_5
13) 'Xiffg%i?zxi 14)| m( 1ij ’ 15) Lig(if;ész;
10)im( 33
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5x% + 2x+1 X—2 2x°+x+3
1) lim———; 2 ———— 3 - 2 -
) Ilrfl‘ o + 3 ) I)!IT;X +2x+2’ ) I|m (x —3)?
x> +x-12 X +x-12 8x®+3x +1
4) lim s 5) lim—5——— 6) lim——5——;
) Ix'f'lx +2x -8’ ) |IFEX -5x+6' ) |XI[T01° 4x3 +x
3 +x+1 x?
7 lim———; i x . 9) I|m
xem  2X°+1 8) 'l[‘}@_l’ 0 1+ x° —\/1 x°
1 2 . 1--cos 2x sin 4x
10) | - 11 _ 12
)Ilrﬂ(x—l x2—1j )'x"fé tg x )Ixmc}sm3x
_arcsin 3x . 2\ x Y
13 _ 14 Iim|1+—| ; 15 ;
)letrg 2X )xﬂw( xj )IXIEQ(H j
2x-1
16) Iim(Xﬂj
X — 00 X_2
1) fim X =X*S, 2) fim &2 3) fim XX
M o+ x+1’ M 5x+2" m -3
x> +5x +6 X2 —x - 2 73 +x+1
4 == —. AT —— 6) lim————
) im a— °) lim "= ) lim =575
2x° +1 1 4 V1+x —V1-x
7 - 8 - ; 9) i -
) IJ[QSX +x +1 )xll[go£X+2 X2—4j 9) I)!I:,r(! X '
— 32 . o X . 1-cosx
10) fim ——2_; sin? 12) lim ;
-3 /3x -3 11) lim x-0  5X
X-0
tg 2X 1 X X+5 2x+1
13) I|m 14) im| 1+= | ; 15 ;
3x )Ix'['l Z) )Ilm o]
2x +3)™
16) |i
)'JTO(2X+5]
X +2X X=2 . 3 +3
2 _ 3
1) I'rﬂ o2x+3 "’ )lxm;x+ +1’ )I”I!X 3’
2x?+5x -3 5x? + 9x — 44 5x?+x +1
A i ; 5 ; .
) im =1 ) im e —12 Jim=s s
2
7) ||mw 8) Ilim (\/x2+3x—x); 9) |im2_— Vx -3,
oo X°+2x +3 X oo x.7 Xx°2—49 '
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-J1- . 1-cos 3x ., X
10) Iim\/1+x V1 X 11) lim——; sin?Z
X o X 12) lim
X-0
thx 2x -2\ X +1Y'
5X Mim| 2x+3) im| )
16) fim| 52 ’
MixE=2
. 5x*+x-3 (x —2) X*+1
1 —— 2 A 3
) im=—5ea ) im e s 2 ) lim e
x2-x=-2 . X2+x—2_ 6)
D lm =g o I~ o im XX,
N ox745
3¢ +1 1 9)
7) lim -2 8) i - ;
) lemox +5x +6’ ) lergtx—Z x3—8) “m x*-16
2
J 3/ . 1-cos2x X
10) [ V2B X 32X+ 9. q7) fjm — = 12) lim
VR X + 3 x-0 XSINX x-0 SIn 3x
. arctg x. (x+4) 15)
13) lim— = 14)I|m( ); .V
* el X |im(—);
x-o\ X +1
X+6)
16) |j :
)IXITOLX+3J
3X* —4x+ 7 X=2 2X°+x +1
= 2 Ilm ; 3) lim=———=;
D lim e exr 6 XZ+7x ) lim= "3
X*—6x +8 X -x-2 X2 +x+7
4) [im——————; 5 —_—; 6 ARSI
) im=—3 ) im g a1 )M S
AT+ 2x +1 1 6 <2 -9
7) i , 8 - ; 9 lim—:
)'x'['l x*+x+1 )"m(x 3 xz—gj )UII!M/X+1—2

11) fim (v +6x +5 - x);
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sin 3x x +2) 3\*
BHIm G2’ 14) Ixifﬂ(x_gj ! 15) Ixi[r)o(l_ ) !
3x-1)"
X_
16) |
)L'TOL3X+4J
4X* —5x+ 2 x?—5x +4 X2 +x+1
9. 1 S 2 EAN R 3) lim—or—:
) M o —oxr 4 ) im e 7 +6 ) im— 3
x* -9 . 3Xx+6 2X2+x+3
4 = = 5) lim ; 6 = 20
) IlrQX -2X — 3 x-—2X +8 ) Umx +5x+7’
. 8+ Tx+1 Jx - 1 V1+x 1
7 _— 8 9
) Ix'f'l 3x? +5x ) IHIE x-1" ) “m x?
v —1— . cos 3x—1 . X
10)nn1—3i—1——2; 11) im——— sin—
<5 X -5 x-0 X tg 2X 12) I|m—51
x-0 X
im 19 2X. - 2\ 15) fim [ XY
13) lim v 14) m}(y;j : ) lim| —— ~—3)
16) ||m(1+ij |
X — 00 X
x?+3x+8 X—2 X?—-7x+12
10. me— - 2 -~ = X —IXTlc
O- D lim=—7 = ) Im s ee 3 Im-e g 75
xX>—4 X2—x-2 TX°+x+4
4 5 Iim————: 6 _—
) iM% ) Im—="3 ) im 7
X +x+1 1 12 V1+x —V1-x
7 im—s——; 8 ; - -
) lim a1 )Iwn(x 2 X —8} 9) lim X !
. - . COS X— coS 2» . 5 X
10)nny—251:£—}; 11) [im > ; sin® 2
x-0  OX o X 12) fim s
X X +1 C o (2x+3)"
)“[rc!arctg3x 14 “m(x 1]’ 15)';[2(2x+1j ’

1)hm(:+é)
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X2 -x-4 . X-—2 X2 —Tx
th D lim— 5 e ) lim= 5
x> —-8x +12 X -Tx+2. 8x*+3x +4
4) lim—5——— T ETS ) M
) Ixme]s x2-7x+6 ' ®) lerr; 4x*-5x -6’ ) Umo 4x3 +x
2x°+5x +1 x-2-1 1 8
7 —’ . NA = -, 9 .
) im= 2 8) lim=— "3 )'x'f“-zl(xw 16- xj
\/_ 1 sin® X 12) |im1_COSX;
X — 1 11)I|m 2 X0 5x
thX 3x+1Y 2-1Y
3x Jlim{3x—2) ° Nim| =)
x-1
1 .
)lemo(x+l)
2X°+7x+ 4 (X —2) X?+5x +4
12. 1) lim———%—: 2) |i ; 3) m——;
) Im—ay3 ) Im S ) lim=—73
xZ -1 x* + 4x? 2X*+3x +7
4) lim———— 5) i ; 6) lim=———
) Ilrﬂx -3x+2’ ) le4x2+x 12 ) L'To 4x? +x
. 8x'+x+3 _ x>
Nim—es "m[ 1 j 9) lim(x+a -x);
V1+ X2 - \J1-cox 2 ind X
10) [jm 2 X 2. 11) [jm L 2%, _siny
X0 X X0 X 12) lim
X0
thx x+4 X
13) I|m 14) lim 141 ; 15) lim ox* 3 ;
X 00 X xom\ 2X—1
x +4\"
16) |
)lemo(x+1)
2x° —X+5 (x 2 X? +x
13. 1) M2 g Y2 gy XX,
) Im = s e
3+ 2x° —x x> -5x +6 5x° +7x +4
4) |j . 5 L 6) lim———;
) I)![r(} 5x ) Ixmz! x?=12x +20 ) IX'EQ xZ+x+1
. X*+8x+4 : 1 3 \/1+ —1
7 - 8 - ; X
) IXITO 2x°+3 ) Ilrﬂ(l—x 1—x3j 9 “m
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N - x3sin x . X .
10) fjm Y2X* 171, 11) lim L 12) im——;
x-0  2X x-0 4(1- cos xj x-0 Sin 3X
13) lim(L-cos x) ctg X 3Y)" 3x—1Y"
x-0 14) Iim(1+—) ; 15) Iim( J ;
X — 00 X Xoo\ IX+1
- X+2 X+1
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X — 00 X_2
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14. 1) |[jy— 2 —_ 3) lim ——:
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4) im———; 5 lim————: ) lim————;
L e )i s 12 ) im s a7
3
. 3x*+x+5 . 1 6 ). . J2x+3-3
7 lim——; 8) Ilm( - 2), 9) [imYEre—e.
x—o OX°+ 77X x--3\Xx+3 9-x X3 3-x
- . 1-cosx
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xo2+7T—=X—-3 x-0 X SIN X x-0
~ 1-cos X  (2x+5)" _ x Y
13) lim———; 14) Ilm(2 +3j ; 15) Ilm(—ﬂj ;
x-01_ cos> x-ew\ £X x-0\ X
2
x+1
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X 500 X
3P+ X+T . (x-2)y . XP+x+7
15. 1 e 2 ; 3 _
) Iim=— "7 ) Iim=73 ) lim= 3y
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4 | ; . ; 6) | ;
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10) fjm > 2 3Xj4; ) J 12) lim———
x-4 16— X x-0 SIN 5X
_ 1-cos X _ 3\ . (x+5Y)
13) im——— 14) I|m(1+—j ; 15)I|m£ J;
x-0 SIN“ X X - 00 X xom\ X+ 2
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X +1 2x-1
16) Iim(x ]

X - 00 _2
x2+1 2x° —11x- 6 x> +x-12
16. 1 — A X7 e
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D im=e T M e 5 1 Nim— =,
X2 +5x—24 x> —-x-12 6x>+6Xx- 4
4) lime———"": 5 - - - 6) im——m:
Mm-S —15 MM e g M =  oy—5
3x*-3x-6 \/4x 4-2
NliMZ 55302 © 9 lim 2 L ] 9 im~———""7"
10x°+9 5-x X’ -25 V2+x-2
J1+ \/E Sin6x arcsirt x
11 m —
10) Ilm 2_q )“[rc! arctg9x 12) im tg?4x
1- cos 49x ox + 4 2 x?
13) lim—— 5 14)Iim( J : 15y [ A2
£S x-o\ 2X=5 )IXITO Ax*+1)
16y i1+ 1 53
m x3+4)
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1 | X?+4x+3 )i x>-1 3 i X?+9x+5
28. ~ WM -2x+1 A %7+ 2x+10 M2x-1
2
2 i 5x°—3x- 8. )I 5x° —2x—16 6) | 12x° + 4x+ 11
M 3+ ax+ 1’ M 7% —x-26 " M 8x? + 5x— 15
o =x3+3x*+8 x4 JX+13-4
7 ; 8) [i -x? 9) lim ——
)'x'[‘?o 7x*+8 )'x'[Q[xZﬂ j )Ilrf:! x? -9
. NX+7-3 X . sinb¥
10) im———: tg? 12) m———
x-2 X°—4 11) lim x—0 Xarcsinx
x-0 SIN9X’
) SII’]3X 3 +5 2-X 1 5 2x+1
13) lim ; 14) Ii X : 15
x-0 192X Mim{521) Mim| 775 )
X+6 3x+1
16) |i )
)lemo(x+7j
X2 +5x+ 4 X=7 2x%+x+1
1) lim—7m: 2) im—5——=; 3) lim————:
29. DIM—5. 3 ) lim e 5% ) Im=—5 1
3
2 i 6x° —3x— 3. 5) | X*+3x-18 8) X*-x+5
M+ 2x-5' I e +2x—24" M o +8x—1"
. AXP+3x+ 2 3x° 1-+/3x+1
7 ; . a3 |. . .
) 'X'T, 3%+ 7x 2 lemo(x2+2x—1 BXJ’ %) lerjg X ’
arctg 4 . 1-cos3x.
10) fim—2YX . g1y fiyy Xt X 12) fjm 129053
x-13—+4+5X x-.0 COSX— COS3) x-0 Xtg2X
_ xarcsirf 5x 5x+1) ¥ 2x -3\
13) [jm 2ol OX. - . - .
M coséx 14) Ix'To(5x—7) | 15)'![2(2x—1) |
x2+l
x3+6
16 )
)'x'f'l( 2]
X2 +9x+5 X-9 X2 +6Xx+1
1) lim——; 2)lims 5> 3) lim————:
30. )Ilm 2X+1 x-1 X2 =2X+2 )!(ITO x =10
3x*-x-10 2x2+x-1 —3xX*+TX+ 2
4 5~ - 5 I 5 - _— y
Mm-S ar2 im =7 oM a1
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. =TX+2x+ 6 2x3 : X .
7 , . _ 2 . 9 —_
) Im e ok 4 8)Um(x+1 ZX]’ )lem\/m‘z
. X=2 1-cos2X cosx— cod »
10) lim ; 11) lim ——— 12) |i :
x-2 /10— 3x— 2 ) lerfc]) x“arctgf 5x ) 'x“i‘} sin2x’
. 1-cos4x 3 ox + 7\¥
: M "sin ax 14) 'x'[‘;!(l 2x+1j B IXIEQ(Zx—lj ’
- X + 2 6x-1
16) Ilm(x +3j :

3AJJAHUE 2.VccrnenoBaTh Ha HENPEPHIBHOCTH U MOCTPOUTH TPaPUKU HyHKITHIL:

-2(x+1), x=-1 -X, X<0
1. 1) f(x)={(x+1)°% -1<x<0; 2)f(x)={-(x-1)? 0<x<2;
X, x=20 X=3, X=2
2 _ 1
3))’:#)(1_'_2; 4)y=e*.
3x+1 x<O0 COS X, X<Tt/Z
1) f(x) ={x*+1, 0<x<I; 2) f(x) =<0, Tm/2<x<Tm;
2 0, x=1 w2, X>T
1 1
3) f(x) = X7 4) f(x) =ex1,
sin x, Xx<O0 1-x, x<0
3. Df(x)=9x, 0sxs<2; 2) f(x) =40, 0<x<2 ;
0, x>2 X—=2, X>2
3) f(x) = le_ 2 4) f(x) =arctgx—i4.
N 24/x, 0sxs1 _ 2)f(x):{sinx, x< 0
4. f(x)=44-2x, 1< x< 2,5 1, x>0 !
2X -7, 2,55 X< +o
3) f(x) =17 X 4)F(x) =1- 2+
1+X
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x?+1, x<1 cos X, x<C
2) f(x) = .
5. 1)f(x)=¢2x-1, 1<x<3; X, x>0
X+2, x>3
1 1
3) f(x) = : 4) f(x) = .
)10 =—— ) 1) =5
x+1, x<O0 0, x<0
1) f(x) =<(x +1)? 0<x<2; 2)f(x)=qtgx, O0<x<m/2;
6. -X+4, x>2 X, X=T1/2
4 _1
_ : .
3)f(x)—(x_1)2, 4) f(x) =e *°.
X+2, x<-1 tgx, -—-T/2<x<0
2)f(x)={gX mes =t
7. 1Df(x)={x*+1, -1<x<1; 1, x>0
-Xx+3, x>1
3) f 4 L
X) =——; =Qx+3
) F(x) v 4) f(x) =9
1/x, x<1 _
1)f(x)={x, 1£x<2; 2)f(x) = oM X0 XsTH2
8. 0, x>m/2
3, x>2
3) f 1 2
X) = , - x+5.
) 1) =75 4) f(x) =5
1 xrAox<l 2)f(x)={cosx’ X<TU/Z
9. )f(x)= x?+2, -1<x<l 1, x=1m/2
2x, x=21
3) f 1 1
X) = ; =3x+
) f(x) (X5 4) f(x) =3
x-1, x<0 2 £(x) =4 COS % X$T/2
10. 1)f(x): X2, 0<x<2; ) T(x) = w2, X>T1/2 ’
2X, X=2
3) f X 1
X)= ; =2x2
) f(x) L+ X7 4) f(x) =2
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-X, x<-1 2)f(x) = sinx, x<0
11. Dfeo=y 2 x>0
x-1
3)f 6 P
= . — A Xx-3
V100 = o 4) f(x) =4*3.
2x*, X<0 sinx, x<0
12. 1) f(x) ={x, 0<x<1; 2) f(x) =4x, 0=x<2;
2, x>1 0, x>2
f 8 =
= - —R1-x
3) f(x) 14 4) f(x) =5+x,
2X+5, x<-1 , X<0
1) f(x ; 2) f(x )
13, D10 = { Ix, x=-1 J1x) = {smx x>0
1
3) f(x) = =3x-2
) f(x) = (1+ ) 4) f(x) =3%2,
x*+1, x<1 2)f(x):{cosx, x< C
14. 1)f(x)=12x, 1<x<3; X, x>0
X+2, Xx>3
1
9100 =X =2, 4) f(x) =25,
-(1/2) %%, x<2 1, x<0
= : 2) f(x) =
1) £(x) {X1 55 , ) () sinx. x>0
15.
4 a) f(x) =—=.
1+ 2%
0, x<0
16. 1) f(x) = { 2)f(x)_{cosx, x> C
; 1
3 — — ax+l
) f(x) = (_3) 4) f(x) =ex*.
x-1 x<0O arctgx, x< C
17. 1) f(x) ={x? 0s<x<l1; 2) f(x) =40, 0<x<2 ;
1, x>1 1, x=2
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3) f(x) =— X2

4)f(x)=6x+12.

x2—5x+6;
18. x+1, x<0 -1, x<0
1) f(x) ={x?+1, 0<x<2; 2) f(x) =qtgx, O=sx<m/2;
0, x>2 0, x=m/2
3 1
3) f(x) :(4—x)2; 4) f(x) =e **3,
19. x>, x<0 0, x<0O
1) f(x) =40, 0<x<1]; 2) f(x) =<tgx, 0<x<Tm/2;
3, x=1 -1, x=T11/2
1 1
3)f(><)=(x_8)2: 4) f(x) =2x*1,
20. -x-1, x<0 0, x<0
1) f(x) ={x*-1, 0<x<1; 2) f(x) ={cosx, 0< x<TI;
0, x>1 2, X>TT
2 1
3) f(x) = (x-3) 4) f(x) =34,
21. -X, x<0 -X, X<0
1) f(x) ={x? 0<x<1; 2) f(x) =4ctgx, 0< x<T/2;
0, x>1 0, x>m/2
1
B F0x) = NI =4 7.
22. X, Xx<0 sinx, x<0
1) f(x) =4x*+1, 0<x<I; 2) f(x) =%, 0<x<2;
0, x=1 0, x>2
1) =0 DI = o
23. -1, x<0 2)f(x)={_1' x<0 ;
1) f(x) ={x -1, 0<x<l; arctgx, x=C
x?, x>1
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(x+5)

1

3)f(X)=———~L—; 4) f(x) =74,
) ) =7 ) f(x)
24, x<0 arcctgx, 0O< x
l)f(x)— x -1, 0<x<1 2)T(x) = { 0, x=0
x>1
-2 1
3)f(><)——6 4) f(x) =7%.
25. -x*+1, x<0 arctgx, 0O< X
S e e A e
x>1
3)f(x)— 4)f(x)=arctgi
5+ X X+2
26. -x?>-1, x<0 1, x<-Tm/4
1) f(x) =qx, 0<x<l1 2) f(x) ={tgx, —-Tm/4<x<0;
1, x>1 X, x=0
4 1
= 4) f(x) =41,
(X—1)2 ) (X)
27. x3, x<0 -2, x<0
1) f(x) =<0, 0=<x<1; 2) f(x) =<ctgx, 0<x<Tm/2;
x-1 x=1 0, x>m/2
3) f(x) =33 . 2) f(x) =arctg——
x?-4x+3’ 9% =6
28. 1 0, x<-1/2
—, Xx<-1
X+1 2) f(x) =qcosx, —m/2< x<
1) f(x) =<0, -1<x<0; 0, x>0
X, x>0
1 1
3) f(x) = > 4) f(x) =
(x+2) 2+ 2
29. x+1, x<O0 0, X<-Tt/2
1) f(x) ={x3 0<x<1; 2) f(x) ={ctgx, —-T1/2< X<0;
-1, x>1 0, x>0
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7 1

3)f(X)=W, 4) f(x) =3-4x1,

30 X, X<0 —X, x<0
1) f(x) = (X—l)z, 0<x<1 2 f(X)=<tgx, 0<x<m/2;
2, x>1 0, x=m/2

1

3) f(x) = 4) f(x) =84,

X+8’

OOpa3en BbINOJHEHUS KOHTPOJIbHOI padoThl Ne 4
“IIPEJEJI U HENPEPBIBHOCTD ® YHKIIUI”

Brraucnuth npenens! GyHKIUI:

1) i X_—5X1 [MoxcraBisieM X =1, moyrydaeM 1-5+1_-3__1
M ox+3 M o+ 3 6 2
OtBer: -1/2.
X2 —5x — 6
2) I|m IS —
X -1 X _1

0
[ToncraBnsiem X = -1, mojiydaeM HEOMPEIEICHHOCTh 6 . UToOBI N30aBUTHCA

OT TAaKOM HEONPENEIEHHOCTH, CIEAYET U B YUCIUTENE, U B 3HAMEHATEJE BBIACIHUTH
“HOJIB", T. €. MHOXXHTENH, KOTOPBIE U NAI0T Hyu. B qanHOM npumepe (X+1) o6para-
€Tcsl B HONIb IIpu X = —1, ero u OyeM BBIIENATH, YTOOBI IOTOM COKPATHUTh.

1. x?=1=(x-1)(x+1;

2.X*> =5x—6= 0 (HaXoauM KOPHHU 3TOTO yPABHEHH):

++/ X, =6
K= T TP o X -5x-6= (x- O)(x+ 1)
2—_ _____

x? -5x—-6 ~lim (x—6)(x+1)_ i -6
Tt M xc ) (xFy) lrfllx 1
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~1-6_
~1-1

7 7
[ToncraBngem X =-1 u nosyyaem —2 . OTBerT: E .

3) | x3-4x*+3x-1
M A+ 2x+5

e}
IIpy moacTaHOBKE X =00 IIOJy4YaeM HEOIPEAEIECHHOCTh (—) Yrobsl n3ba-
(0]

BUTBHCSI OT TaKOU HEONIPEACIICHHOCTH, CICAYCT U B UUCIIMTCIIC, U B 3HAMCHATCIIC BbI-
HECTH 3a CKOOKH HAMBBICIIYIO CTCIICHb X.

0 0 O
)

x°—4x*+3x-1 %(1_4£+372_£

X

'x'f‘l 4x% + 2x+ 5 _lemo 0@(44_2}}[4_%)
2
0 0

_1
A

HpI/I HaXO0XXICHHUH 3TOI0 IIpeaecia UCII0JIb30BAHO.

|imiu=(ij=0 mpu o >0

[Tomyumnu B oTBETE OTHONICHHE KOIPPHUITUESHTOB
IPH CTapIIUX CTEMEHAX X .

> OT1BerT: 1 }
0] X
2 i 22X _2-\1-(-9 _o
M XT3 ‘ 3+3 0

Jl5i pelieHus cienyeT BOCIOIb30BaThes (POPMYIION COKPAILICHHOTO YMHOXKCHHS
a-b= ( a— lj( ar l) JIOMHO’XKMM YMCIIUTENb U 3HAMEHaTeslb Ha 2++1-X =

"m(z—JTf§M2+ 1—x):Iim Z—(JETQZ i 4-(1-x)  _
X -3 (X+3)(2+ 1- x) ><~-3(x+ 3)(2+ - X) X~-3( Xt 3( 2"\/1-_>)

=—1. OTBerT: l
4 4

x|
SR (g2 %) 213
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5) |im(\/x2+2x—3—\/x2— ox+ 1)=\oo—oo\.

X — 00

JIns pemieHus TpUMEHSIEM TOT K€ IPUEM, YTO W BBILIE. JTOMHOXA€M YHWCIUTEIb U
3HaMEHaTeNb Ha CyMMY 3TUX KOpHEH, 4TOObI MOJYYUTh PA3HOCTH KBAJPATOB!

_ (\/x2+2x—3—\/x2—2x+])(\/x2+ 2% 3+ ¥— 2x+ j
i (\/x2+2x—3+\/x2—2x+1)

N R I (e NN S Lt

X (\/x2+2x—3+x/x2—2x+1) Xm\/x +2x -3+ - 2x+ 1

=lim
x~w\/x2+2x—3+\/x2—2x+1 xw \/x2+ 2x— 3+ ®— 2 1

4x-4 x=1 H

Kak u B npumepe 3), BeiHECEM 3a CKOOKM X B IIEPBOM CTECTICHU, PUYEM

\/x2+2x—3=\/x2(1+ Zi—%j = x\/1+ 2—1——?2’
X

X X X

S =

R

OtBer: 2.
8) lim sin 15x (_Oj
>! o tg 13x 0)

. . . sinu )
[IpumensieM nepBbIi 3aMeuatenbHbli peaet. |[im—— =1, cosO0= ..
u-0 U

[Tomyyaem |j sin 15x) 15 13x cos 13x=|j Aox L
Y M\ "15x )13x| sin13 M™ax 1

3X+4
7
) 'J[E!(sx ZJ

61



x(B + 4)
+ o
Tak xak |im 3x+4 =lim —Xj = g =1, uMeeM HeonpeIeICHHOCTh (l) :

x-0 X~ 2  x-w ( 2

X| 3——
X

1
IIprmensieM BTOpPOM 3amedaTeNbHBIM mpenen: |im (1+ u)u = €. Brinemsiem B oc-
u-0

HOBAHHHM CTENEHM “equHUIly” Tak: mpubapnseM 1 u Beruntaem 1.

<\/
3x+4+1_1=1+3x 4_1 18x+4\3x+2 n 6
-2 3x-2 3x- 2 3% 2
B naHHOM cydae U= e L1_3X-2
yH e =
3x-2
lim (1+ ) l 6 )
09TO u)u = e
o okt >I<To 3x—2

[Toxcrasnsiem 3TO B IpUMeED:

|
|' (3x+4)“_|_ (1+ 6 j“_l_ i(1+ 6 jerT—zm_
Miax—2) M3 p) MM 1+ 7
|
|

e mit M)
=lime32 =|lime¥»2=gx-=" "= g )=z = & Otrser. €
X — 00 X — 0
 (3x+4)
8)lim
X — 00 4X_3
3x+4 3

Tak xak |im 2 —Z <1, moiy4yaeM MOKa3aTeIbHYI0 (YHKIHUIO C OCHOBAHHEM
X — 00 -

MEHBIIIE €AUHULILI B 6eCK0Hequ OOJBIION CTENEeH!, KOTOpast CTPEMUTCS K HYITIO.
Otser: O.

9)lccnenoBaTh Ha HEMPEPHIBHOCTH U TOCTPOUTH rpaduK (HyHKIIHH:

X, X<-1,
1. f(X) =4x*+1, -1<x<2,
7T—X, X>2.
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Jlns uccnenoBaHusi (DYHKIMM Ha HEMPEPHIBHOCTh BOCIOJB3YEMCSI TEM, 4YTO
¢ynkus Y =f (X) HenpepsiBHA B TOUKE X, €CIIU BBIOIHSAIOTCS PABEHCTBA
lim f(x) = lim f(x) =f(xy) . D(
X —Xg—0 X - Xg+0
Bce anemenTapHble (yHKIMH, BXOSIIUE B JaHHYIO (DYHKIIUIO, HETIPEPHIBHBI HA

CBOUX HWHTEpBaJIax, MPOBEPATH HEMIPEPHIBHOCTh OyI€M B TOUKAX «CKJICUBAHUS».
x=-1:

lim f(x) = lim x =-1,
X -»=1-0 X-=1-0
x<-1

XIJT+Of(x)— im (x*+1) =(-1)*+1=2, f(-1)=(-17 +1=2

CpaBHUBAEeM 3TH TPH YKCJIa M BHIUM, 4TO MEPBOE PaBEHCTBO B (1) HE BBIMOJIHS-
ercs. CretoBarenbho, x =—1 — Touka paspbiBa |-ro poja, mpuyemM HEYCTPAHHUMOTO
(T. €. ckayOK).

X=2:

lim £(x) = lim(x®+1)=2°+1=5,

X-2-0

x<2

|Imf(X)—||m(7 X)=7-2=5,

X -2-0

x>2

f(2)=22+1=5.

CpaBHHMBaeM 3TH TPH YKCIa U BUAUM, 4TO Bce paBeHcTBa B (1) BoimosHstoTcs . Coie-
JIOBATEJIbHO, B TOUKE X =2 AaHHas (YHKIHS HEPEPhIBHA.

K\ bl ch S

Ha rpaduke pyHKIMM Ha KOHIE IpsMOi ¥ =X B Touke (-1, -1)cTaBuM cTpenky,
tak kak ¢pyakmnus f(X) =X mpu X , ctporo meHbimeM (—1),a mpu X =—1 3HaueHHe

dynkuuu f(X) , Beruncnsercs yxke o apyroit popmyse: X +1. Ilpuuem B Toukax
HETPEPHIBHOCTH HUKAKUX CTPEIIOK HE CTABUTCH.
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2—
2.f(x) =X 7Y 2 53 xz1.

Tak kak X =1 He BXoaHUT B 00JacTh qomrycTuMbix 3HaueHuit (O.J1.3.) yHkium,
TO Touka X =1 sBisieTcs TOUKOM pa3pbIBa JaHHON (PYHKIMH. BBIsICHUM ¢ NOMOUIBIO
OJIHOCTOPOHHUX TMPEAETIOB, Pa3pbIB KAKOTO pojia TEPIUT GYHKIHS B 3TOM TOUKE.

X?=3x+2 _

X 20D 1 (x-2)=1- 2=-1

imfx)=lim ——=li ,
>!|41q—]o %) lergo x-1 Ilmo X=1 %> £ 0
_ . XP=3x+2 . (x=2)—=T1)_

f(x) = —_—= = Xx—-2)=1-2=-1.
fim o= im o My T im )

x>1

[Momyunnm, uro B (1) mepBoe paBeHCTBO BbITIONHsAETCS, a ¢pyHKIuUsA f(l) He cymecTt-

BYET, T.€. BTOPOE PaBEHCTBO HE BbINoaHseTCs. CrenoBarenbHo, X =1 —Touka pa3phl-
Ba | poxa, mpuuem ycrpanumoro. Ha rpaduke BoikanbiBaeTcs Touka (1, -1) crpenka-
MH, Tak kKak X =1 He BxoauT B O.[1.3.

1/
10 2 x
H) e

1

3. f(x) =1-2%3 |

O0.J.3. x # -3 . 3HauuT X = —3 —TOYKa pa3pbIBa.

OmnpenenseM TUN pa3pbiBa GYHKIUU B 3TOM TOYKe. /[ 3TOrO OnATh HAXOIUM
JICBBIY U MPaBBIN NMpEebl NP X — —3.

JleBwiit ipenen

Xx+3- -0 1
= —
TK. X<-3 X+3

1
lim f(X) = lim (1-2”3} —00 =
X -=3-0 X-=3-0

x<-3 X<-3

1

1 1
=2 5 0= 1- 2 5 (I- = 1.
23 L 0=1-2 , (I-0F 1 = 1
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[IpaBsIii penen

Xx+3 - +0 1
_—
TK. X>-3 Xx+3

S
lim f(x) =lim [1—2“3J= - too=
X - =340 X=3+0

Xx>-3 x>=3

1 1

— 2% 0= 1- 23 = (I~ 00 )=—00| =00,

[Tonyuusncs 6ecKOHEUHBIN Tpeel, modToMy X =—3 —Touka pa3psiBa |l-ro pona.
Hccnenyem noBeaeHne QyHKIUA IPH X — 00

1
jim f(x) =|im[1—2x+3j=\x+3 BTN
X — 00 X - 00 X+3
1 1
=2 L 1=1-2% - (- 1F + =C
1 y__
. 1
/ 0
A
3 —
i -1

Konrposbnasi padora Ne 5
“BBIYUCJIEHUE NMTPOU3BOJAHOUN”

Haiiti nmpon3BoaHbIE PYHKITHIA:

1. 1) y=e"x*+Ig(5x+ 1), 2) y=3"*arcctg 2>; 3)y —J3x2+1+ o x.
4) y=ctg’8x—2xX+ 1  5) y=arctd (cos x; 6) y = arccos 2X—8«/§ 4oy

7) y =lg(sin 2x)+ cos 3% gy y =3 sin 3x: cos 3x _

2X+ 3

9 y=

arcsin 2»;
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10)y=|n21.
X

- 1)y =5 Cos 8 D)y = sin® 5X—arccos gy 3)Y =V7X2+5+ 39

4) y=tg®7x+3xX+ 8 5)y=arcctd (sin x; B)y = e *x°+ Ig(2x*+ 3X);
— ninx . - — Qi . i
7) y=2"*arctg 3x 8) y =Incos 3x- sin 2 9)y= arc5|2n 3x+§/; 1

10) y=in3L.
X

3) y=2x+3- 4%,

. 1)y - 2° cos 2x: 2)y= sin® 3x

—arcsin(3x+ 1;

2X+5
4) y=29"arccos 3; 5) y = arctg ZX_& +2: 6) y =Insin 3x+ tg 8x;
X
7)y=arctg (sinx); 8)y=€9[X'—Ig(3x°+ 5); 9)y=ctg’ 2x+ 4X +
10)y =In°L.
X
1) y =2< sin 3x: 2) y=4"*arcsin 2 3) y=+2x2 +1+ 9%

4) y:tg2 3x- 3x- 4; 5) y= aI‘CS)in 2X_\/;+5;6)y:e0tg Xy 7 — Ig(2X2+ 8)();

7) y=arcetd (cos x; 8) y=lg cos 2x- ctg; g C§j+21X+ arcsin(2x+ 5;

10)y=|n41.
X
by /X2+1+2x; 2) y =arcsirt (6 ¥ X; 3)y=tg3xgl;
' COS 2X X
4) y =arctgf 3x+ 2X + 7 5)y =In? sin 3X; 6) y =ctg 3x[n X;

sin & 9) y =arcsin (5x+ 311€&;

X2

7) y=33x>+7+arccos 2; 8) y= + 2X° + 5x;

10) y =sin(In x).
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. 1) y=arccod 5% &

4) y =arctgf 5x+ 3% + 8,

7) y =~/2x+5+ arcsin 3»;

10) y =arccos (3% 5)I&.

VX +3

sin 3x

2)y= +3%;

5) y =In’ COS 2X

_cosé
X3

8) y +5x° + 4;

3) y=ctg3xD§;
6) y =tg 2x0n 2x;

9) y =cos (In x);

. 1) y=arcsirf 3+ x+ Z

4) y =In®(sin 8x)+ ctg 2x;

2) y =tg®(sin 2x)+ Z;
5) y =sin 3x[g 7¥;

3) y=25inx+X2+4;
6) y =arctg 3x;

2

—_ i3 .
7)y= c0858x_ arccos 3y 8) Y =sin 7%, 9)y="*_+8x:
X In x
cos 3x
10)y= —arccos 7>.
. 1) y=arccod 7++ 3% ; 2)y=arcctdg 8 _sin 3x o
)y )y d 3) y== 5 -arcsin 4x

4) y =In*(cos 2x)+ tg 3»;

5) y =cos 3xLllg 8x;

6) y =ctg’ (cos 2x 7;

— nCOS X 3 _1- - . 3
7)y=3""+x"+8x—-1; 8) y =cog 8x; 0y =X +in5x:
sin x
sin 2x :
10)y = —arcsin 5% .
. 1) y=|n3 /sin X; 2) y= tg 2X+arcsin 2 3) y:cos2 |g 5x;
3x ’
5) y =arctg 5 — 8x+ &; B) y = 2 *sinx.

4) y =sin 3x|Zarctgl;
X

7)y =arccod 5% In 3;; 8)y=cosz(lnij;
X

2

10) y=cthZ— sin X.

9) y =arctg (sin 8x;

10. 1) y=In®,/cos X;

2)y=

ctg 3x

X2

+arccos 2;

67

3) y =sin’ (Ig 3x);




4) y =cos 2x|]arccoé;
X

7sin 3x+5x.

7ny=

3

10)y=th§—cos X.

5) y = arctg 7 - 3+ E 6) y =arcsin (cos 2x;

8)y= Sin3( |n1j; 9) y =arcctg (cos 5x;
X

1) y =sin®(sin 3x);
11. ,
4) y:3x +tgx_X3;

7)y=arctg 2+ X - 7

10)y= 3 [kos 7».

2)y =arcsin 2xtg (7% 3; 3)y = cos 3x+ [ ¥+ =

2 .
5) y = /cos 2X+|n 8x 6) y=In (l/X),
X

8) y = sin42x_x7 +2x: 9) y =arctg 3x;
X

12. 1) y=,/Sir;(3X On 7x;

4)y =arccos 3xXJctg (3%

2) y = 27 x _ x5 3) y=cos (In 7x;;

L 5) y=sin 2x+/ ¢ + 7;

6) y =In*(1/x);

7) y =arcctg 3 + 7x+ 8) y = cos 3X _ WEanyd Y =arcctg 2x;
x® ’
10)y= 5 sin 3x.
13. 1) y=In*(cos 3x)}+ X;  2)y=sin 4x[2"; 3)y= \t/x ;3 3
g 2x

4) y =arctd (In x);

7) y=x7ln1;
X

2
lO)y=3/ .
COS X

5) y =cos(arcsin 2x; 6) y= xelg x.

9) y=In®2* + x?;

X2

Sin X

8) y =cos 3x+

14.

1) y =In?(sin 3x) + > -

7, 2) y=cos 3x14 ;

68




4) y =arcctg( In X; 5) y =sin( arccos 2X; 6) y =si® 2x+

cos 2X
7)y=X4|:[h£; 8)y:7x2+coszx; g)y:|n2(5x)+x7;
X
X3
10)y = .
)Y sin 5x

15. 1)y = pxroos 2x, 5 Sin X 3) y =arcsirt 8x+

2) y =In®*=—=+8x%;
4) y =arctg 3XDCOS]1; 5)y=— x+4 + 2% 6) y =arccos 5
X sin 8x
7) y =tg x g 2x; 8)y:|nCO§X_7X2; 9) y =sin?(In X);
X
10) y =ctg(sin 2 — 7x+ &
16 _’]_) y:7x3+sin 7x; _ 1.2 COS X_ 2 3)
2)y=In X2 5 y =arcco$ 3;
_ 1 X-7 _, 6)
4) y =arcctg 7>d]sm)z, 5)y= o5 2x_7 ; y =arcsirt 3
7);y=tg(cos 3 - 7%+ 5) o SINX 5 o 9)
( 3 8)y=In—z=-2x"+3; y =ctg x[n 3x;
10y =cog ( In X)).
17. sin’ 2x _

arctg3x 3)y= 4¢ ctg5x

) y=e(x*+2)+In(3x- 3 2)y=
Yy=e (x+ )+ n(3x-2 2y e
4)y = arcsir? 5x—% X+ 3% ¢5) y=v4x* - 2x+ 1+ 3 6) y=tg’(1+ X’)

7) y=m—2\/6x+ 5+ x 8) y=|n2i 9)y=2'“xarcctg)i
X+5 x+1 2

10) y= In(x2 +/1+ x4) — sin 6&x

18. 1)y:ecosx(x3_ 2)+ |n( 2%+ 3 2) y:|n3

3)y =v3x* + 2x + 2%

1
X—2
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4)y = ctg’® 4x+:—1 X'+ 4x— 2 5) y=arccos( Ix) 6)y =3 [Zin8x

7) yzarftg‘zx+3§/;—x 8)y=Insin2x— Incos& 9) y =5"*arctgé
X

10) y = cos 5x

—arcsin 2x

19.

3)y=%3x-1+5%

4
1
Ny =% 2 — 02|+ I 3¢+ 3 2) y=In°
)y (4 j n(3¢+ 3 2)y=in*_—

4) y=ctgs3x+% X+ 2x— 7 5)y=arcsirf( Inx)  6)y=2""2[£os4»
7) y =Incos3x+ Intgg 8)y = arcc):(thxH/;_\/E 9) y=2"*arcsinX
10) y = cos 2x—arcsin( 2x+ §
X+3
20. _
1Dy =e¥[3x+5 - Inf ¥- 3 2)y=In* )y =v2x*+1+ £
)y =e” {3+ § - In{ ¥~ 34 2)y =In‘ —— )y =4
4) y =tg* 2x— 6x2+ﬂ— £ 5) y=arctgzx/_x 6)y=3x3 [Etg2X
X
7 y= arcsin ~ X +2x 8)y=Insin2x - Inctgg 9) y =4"*arccos 2;
sin® 2
10) y= +arccog X+
)Y 4x-1 £ $
21. N
1)y= ?><+1+e‘X 2)y=arcco§( 2)+ 2’ 3)y=ctgsz-l£3
Sin 2x X

3 2

4)y = arcctg 5x+%+x?+ » 5) y=tg2x0n(4- x) 6)y=|n3COS2X

2

7)y=13/(3x2—5)2+arcsin3 8)y= € ~=3Vx+4 9)y=Ininx
(x+2)

10) y =arctg( 3x— § 0&
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22' \/5X_ 3 3x

1y= +e
)Y COS 3X

2)y = arcsirf( 3) +§ 3)y= tg3xG\/i_
X

Sin S 6)y = ctg2xCIn( 7+ x)

4) y=arctg’2x+3x°+ %>  5)y=In?

7) y=4(3x+4)’ +arccos8 8)y=In(In(Inx)) 9)y=arccty 2x+ J0&

e—X
10) y = —3+2x
Yy

23. Ccos X

4x°

1) y=cosx’ On( X- 3 2) y=ctg’(cos3y+ &*3) y= —arccogx+

4) y=In?(cosX) +tg & 5) y=4'“x—%+12 6) y=arcsirf( 2)+\/ X+ !

_ —13)?
3;( 1+arcth>< 9)y=(x ) -3

7) y=arcctd x+ 7X—- 2x8) y=
)y d Y= P

10) y =In (x +/1+ X° ) —arcsin»

24. 1)y=arcco§( 5)+\/ &- ¢ 2)y=tg’(sin3x)+ € 3)y=InsinVx gV x

4) y =In*(sin4x) + ctgg 5)y=sinx’n8  6)y=arctg 3x+ 4/ x- 0,¢

. 5
7) y=Sm32X—arcsir(x— ) 8) y=4s‘“x—3—13+2x 9)y=In
X X

X°+2

x+1

s +arccty x+ 3

X S — = - )
1) y =Incos4x+ ctgE 2) y:XS—l—arccoﬁ 3) y =cos x- 3cos
X

4) Y=t92x+%tgz 3x 5) y=arctgy 4X - 1+ 2 6)y=3""

25.

1+ cosx

7)y =~/x Garcsind x++/ + x 8) yz( sinx j 9) y:arcctg( L éx)

10) y=(x*+2x+2) &
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26.

1) y =Insin3x- tgzg 2) y =5 3)y =sin’ x— 4cos»

4)y =X @rccosg—\/ & X 5) y=arctgi;—§ 6)y=2(ctg\/§<—\/7<)

4
7)y= X4+ 3, arcsin/x 8)y =%In3(2x3 + 3x2) 9y =arcctgy 1- &
X

1O)y=(x3+1)[ﬁln(x3+1)— 3)

27.

H — x2+ctg3x_ X . X
1)y = /sm3x+|n(1_ X) 2)y=1 XV 3) y:cosf‘z— 45'”21
X

4) y=2x*[arcsinx-+ + & 5)y=arctg/ - ¥ 6) y=In2—>—
X+1
1 3% X — e 9) y =arcctg 2x
7) y=arcctg2 ——+—  8)y=
)y T T )Y X + €

10) y = (v2x - 1) ™

28.

1) y= /C033X+In5x 2)y=(x2—1)mrccos>e\/ E+ | ?a)yztgzg—Ztgi2
X

4) y =3 _33he 5y =1arcctg\/ 4% = ! 6)y=In*
2 4 2x-1
1 . 9-x? X
7) y=arctg7 ——+ & = = A
)y 97 = 8) y 5T 9y arctgf3

10) y =(5x + 4)2 [Bin 2x

29.

1) y =+1+sinx+ I? 5x 2) y =2x[tosx— e 3)y = 2ctg’ x— 3ctd x
oinx 1 2sin x
4) y=4" +§—5 5)y=éarccos/ + 9% 6)y=|ntge4
Xx—-4 . 1 —x
7) y =arctg? g 8)y =sin(Inx) cog InX - In= 9) y=arctgz( e )
X — X
10)y = X
1-4x°

12




30. 1) y=+1+cos2x+ If 7>

2)y=(2-x)®in3x-e2 3)y=—r+——
W2 4a2x 2 . 2CoS X
4) y =7 —— = 3x 5)y=—}arcsm\/  25%  6)y=InctgS
Jx 5 2
7) y =arcctg4 - 2x+1 8)y=e"- sin( e‘x) coé ‘é) 9) y =arctg' ( 1+ ¥
2x—-3
10) y =sin® x— 2sirf x

OOpa3sen BbINOJHEHNS KOHTPOJIBHOI padoThl Ne 5
“ BBIYMCJEHUE TPOU3BOJHOM ”

Haiitu nponsBoanbie GyHKITHIA:
3 2
1) y — ex -5x“+4x+12 .
1 (o XC-5x2+4x+12
y =(e J.

MOKHO TIpeACTaBUTh JaHHYI0 (PYHKIUIO Kak Y =€", rae U= X3 —5x* + 4x+ 12

3Has, 4To (e” )' = &' U, mommyuum
ex3_5x2+4x+12(x3— 5X*+ 4x+ 13' = g 12( 3X— 10x% )4
Otger: Y =(3x2 —-10x+ 4) g oAz,
2) y =tg®5x.

I

y' =[(tg 5x)3} .

MoskHO mpescTaBuTh Y = U°, Te U= tg 5X. [Ipuuem (u3) =3u’ [, B pesyns-

! 1 1
tare moiayyuMm 3t 5X2 tg 5% = 3tg® 5x [b= 15t 5%——.
Y (tg 5x)" [{ g 5 J cos 5x d co$ 5
OtBer: Yy =15 tg" 5
' cos 5x
3) y=3xInx.
y' =3(x0n x) .
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I I

Iocne noacranosok (ULV) =u'v+Vu; (cOU = cl nomyunm
y' =3[(x)’ On x+x(In x)’}z{lﬂn X+ xGﬂz I Inx+1].

Otser: y' =3(In x+1).

x?-3+1
4)y= .
) Y=
;1 (x*-3x+1) _ 1D(X2_3X+1) x—(x) (x2—3x+])_
2 X 2 X2 -
1 (2x=3x—(¥-3x+1] 1 2¢-3x- ¥+ 31 1%-:
- D) -— > -— , €CJIIN BOC-
2 X 2 X 2 X
(uj _uv-Vu
I10JIb30BATHCA IIPABUJIOM | — | — > .
Vv Vv
2—
OrtBer: y'=X 21.

2X
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