Po3zmin 12
CucteMu p1BHSIHb

J1Ba abo OinbIiie PiBHSAHHSA 3 72 3MIHHUMU YTBOPIOIOTh CUCTEMY TO/i, KON
NOTPIOHO 3HANUTH IX CHIbHI PO3B'A3KH.
Po3B's13k0M cucTeMu piBHSHB 3 # 3MIHHUMH Ha3UBA€ThCS TaKa BIOPSAKOBAHA 1-Ka
YHCeJl, SIKa MEePETBOPIOE KOKHE PIBHSAHHSA B MPABWJIbHY YHUCIIO PIBHICTb.
Po3B'ss3atu cucTemMy piBHSHb O3HAYA€ 3HANTH MHOKHHY BCIX 1i pO3B'si3KiB 200
MOKa3aTH, 110 BOHA PO3B'SI3KIB HE MAE.
Cucrtema, sika Ma€ po3B'sI3KM, HA3UBAIOTHCS CYMICHOIO, a sIKa HE MA€ PO3B'SA3KIB -
HECYMICHOIO a00 CYIepeusIMBOIO.
Toit daxr, 1110 3a/1aHa cCUCTEMA 3aMKUCYIOTHCS 3a JOTIOMOTOI0 (PIrypHOT IyKKH,
HAIMCAHOI 3J11B BiJl CTOBITYMKA PIBHSIHb.
Cucrema piBHSIHB (4A) HA3UBAIOTHCS HACIIIKOM CUCTEeMU (B), AKIIO0 BC1 PO3B'SI3KH
cuctemu (B) € po3B'sskamu cuctemu (4). Lleit pakt 3anmucyroTbes Tak: B = A.
JIB1 cucTemMu piBHSIHb HA3WBAIOTHCS PIBHOCHIIBHUMU 200 €KB1BAJIEGHTHUMH, SIKIIIO
KOJKHA 3 HUX € HACIIJKOM 1HIOI. B < A.
JIB1 cCTeMH Ha3UBaIOTHCS PIBHOCHIIBHUMH 1 TOJI1, KOJIM BOHU OOHJIB1 HE MAlOTh
PO3B'S3KIB.
€ Tpu TpagUIIHHUX CIOCOOU PO3B'SI3yBAHHS CUCTEM JIBOX PIBHSIHbD:
1) croci0 miJICTAaHOBKY;
2) cnoci6 anreOpaidHoOro J10/1aBaHHa;
3) cnioci6 nopiBHsAHHA. CyTh IILOTO CIIOCOO0Y MOJISATA€ B TOMY, 1110 3 000X PIBHSHb
CHUCTEMH BUPAXAIOTh OJHY 1 Ty caMmy 3MiHHY, HAIIPUKJIA] ) yepes3 X. Y TBOPIOIOTh
TpETE PIBHSIHHS BIJHOCHO 3MIHHOI X 1 pO3B'SI3yI0Th HOTO. 3HAXOASTh 3HAUEHHS
1HIIOT 3MIHHO1. 3aMUCYIOTh Y BIANOBI/Ib.
{xz —3xy+y° +2x+3y=6,(1)
2x—-y=3.(2)

Po3B’si3aHHs:
Po3B’sxeMo 1110 cucteMy CrocoOoM MiACTaHOBKHU. 3 PIBHSHHS (2) MaeEMO:
y=2x-3.
[lizcTaBuMO 3Ha4YECHHS B PIBHSIHHA (1):
x? =3x(2x-3)+(2x-3)’ +2x +3(2x -3) =6,
X7 —6x> +9x+4x* —12x+9+2x+6x—-9 =6,
—x? +5x—6=0|-(—1)
x? —5x+6=0. 3a Teopemoro Biera: {xl = y=22m3=l

x,=3 y,=2-3-3=3
Bignosins: (2;1), (3;3).
x—y=8()

{x .y =-15(2)

Po3B’s3aHHs:
3 piBHAHHSA (/) BUPA3UMO 3MIHHY ) 4epe3 X: y = x —8§;



[TincTaBuMO 3HaYEHHS ) B PIBHSAHHSA (2):
x-(x—-8)=-15, —8x+x>+15=0, x* —8x+15=0.
X =3, »=3-8=-5 |y =5
Lz =5 y,=5-8=-3 L’z =-3.
Bignosine: (3;-5), (5-3).
x+y* =34,()
{x -y=2(2)
Po3B’s3anHs:
[limHeceMo oOW/IBl YaCTUHU PIBHSIHHSA (2) 10 KBaapaTy:
(x—y) =2% x*—2xy+y* =4 (3).
Bignimemo piBHsiHHS (1) Bix (3):
x’ —-2xy+y’ =4,
x>+ y2 =34
—2xy=-30:(-2)
xy =15(4).
PosrasiueMo cuctemy piBHSHB (2). (4):

x_y:2a y:x_2a y:x_zﬂ y1:—5;y2:3,
xp=15  |x(x-2)=15 |x*-2x-15=0 |x, =-3;x, =5.
Bignosias: —(3;-5), (5;3).

x? —y? =40, (1)
xy=21(2)

Po3B’si3aHHs:
[TimHecemMo 0OMBI YaCTUHU PIBHSHHSA (2) 0 KBaIpaTy:

{xz -y =40, {xz +(—y2)—40

~ ' Ha migcrasi Teopemu Biera ckiaagaemMo 10moMixHe

X2yt =441 |x7-(-y?)=441.
PIBHSIHHS:
t* — 40t —441=0. 3a Teopemoro Biera: #, =-9, ¢, = 49.

[xed

x* =-9, ¥ =-9 |xeg

{—yz =49. {yz =—49. |x=-7 |x,=-7 |x,=7
x? =49, |[x?=49, |x,=7 Ll =-3 L’z =3
{ {yz =9. 1=

| V,=3

Bignosine: (-7; -3), (7; 3).

x> +y* =80, (1)
xy =32 (2)

Po3B’si3aHHs:
[ToMHOXUMO piBHSHHSA (2) Ha 2: 2xy = 64 (3).
Honamo piBHsHHA (1) 1 (3): Bignimemo piBHsiHHS (1)—(3):



+{x2+y2:80, _{x2+y2:80,

2xy =64 2xy = 64
X2+ 2xy+ y =144; x® = 2xy+y* =144;
(x+ )" =144 (x—y) =4%
\/(x+y)2 =122, (x—y)2 =\/4_2.
r+3]= =y =4
Ockinpku 12> 0, To [12]=12. Ockinpku 4 >0, TO [4]=
x+y=12. (4) x—y[=4 (5).

3 piBHSHB (4) 1 (5) yTBOPUMO CUCTEMY:

|x+y|:12,
3a BIIaCTHUBOCTSIMHU MOJAYJIsl HHUCJId Ma€EMO:
|x—y|:4.
+y=ul2, . . .
{x d M4 3 111€1 CYKYITHOCT1 YTBOPUMO CYKYIHICTh YOTUPHOX CUCTEM PIBHSHbD:
x—y=p4
x+y=-12
x+y—— 4 -8+y=-12 | y=-4,
x—y=-4. Y= x=-8 x=-8
2x=—-16;x =-8
x+y=-12
x-|-y—— e 4 —4+y:12 y:—8,
x—y=4. I x=—4 x=-4.
2x=-8;x=—4
+y=12 -
x+y=12, {i y_ 44y=12[y=8,
x—y=-4. V= x=4 x=4.
2x=8;x=4 -
x+y—12 -
x+y=12, o 4 8+y=12|y=4,
x—y=4. r= x=38 x=28.
- 2x=16;x=8 -

Binnosiap: (—4;-8),(-8;—4),(4;8),(8; 4).
2x> —15xy+4y* —12x+45y-24=0, (1)
x*+xy—2y" =3x+3y=0(2)
Po3B'si3anHs:
3anuiieMo piBHSHHS (2) sIK KBaJpaTHE BIIHOCHO X

x’ +(xy—3x)+(3y—2y2)=0; x’ Jr(y—3)x+3y—2y2 =0;(3)
D=(y-3F-4-By-2y")=y>—6y+9-12y+8y> =9y> —18y+9 =

=9-(y2 —2p+1)=3"-(y-10 =(3-(»-1)).

~(=3)-VB- (=1 _—y+3-3-(p-1)_-y+3-3y+3 _6-4y_, ,
2 2 2 2 %
-y+3+3y-3 2y
X, = =—=
2 2

X =




3a (hOopMyIIOK0 PO3KIIaJaHHs KBaJAPATHOIO TPHYJIEHA HA MHOKHUKH
ax’ +bx+c=a-(x—x)-(x—x,) PO3KIAAEMO Ha MHOXKHHUKH JIiBY YACTHHY PiBHIHHS
(3):
x4 (y=3)x+3y-2y" = (x—p)-(x=3+2y)
(x—y)-(x=3+2y)=0. Lle piBHAHHS PIBHOCUIILHE JIBOM PiBHSIHHSIM:
x—y=01x+2y-3=0.
Buxigna cucrema piBHSIHb €KBIBaJICHTHA CYKYITHOCTI JIBOX PIBHSIHbB:
(2% —15xy+4y> —12x +45y — 24 =0,

{x -y=0.

2x> —15xy+4y* —12x+ 45y -24 =0,
_{x +2y-3=0.

K0>1<Hy CHUCTEMY PIBHSIHBb CYKYITHOCT1 PO3B'S’KEMO CIIOCOOOM IiJICTAHOBKHU:

2x2 —15x* +4x* —12x+45x -24 =0.

| (2:(3-2y) —15-(3-2y)- y+4y* —12-(3-2y)+45y - 24 =0.

y X,
—9x? +33x—24 =0} (-3).

(=
3x 2+11x+8 0.

| (18— 24y +8y° —45y+30y° +4y° —36+24y +45y—24=0.

8
y=rx, n=1 y2=73
D=121-96=25, 11-5

x=3-2y,
(2 9 12y +4y° ) 45y +30y* +4y° —36+24y +45y-24=0.
{3x2—11x+8—0 x=—"=1 16

x=3-2y, X =5, |x,=1
4207 —42=0 |y, =-1 |y, =1.

. . 8 8
Bigmnosins: (1;1), 33 ,(5-1)

X’ =5x+y, (1)
{f =x+5y. (2)
Po3B's3anHs:
Jomamo piBusiaES (1) 1 (2):
X' +y =6x+6y;
x4y =6-(x+y) (3)
Bignimemo piBHsiHHSA (1) 1 (2):



x’ =y’ =4dx+4y;
X' =y =4-(x-y) (4
Posrnsinemo cucteMy piBHsIHB (3) 1 (4). 3acTocyemo aiid 11 po3B's3aHHs GOpMyIn
CyMH 1 pi3HUII KyOiB:
X+’ =6-(x+y), (x+y)-(x2 —xy+y2)—6-(x+y):0
{x3 -y’ :4-(x—y) {()c—y)-(x2 +xy+y2)—4-(x—y)=0.
(x+y)-(x2 —xy+y2 —6)20,
{()c—y)-(x2 +xy+y° —4)= 0.
[{s cuctema piBHSIHB PIBHOCHIIbHA CYKYTHOCT1 YOTHPHOX CUCTEM PIBHSHb:

_{x+y: 0, {2x:0, {xl =0,

x-y=0.{x-y=0.]y =0.

x—y=0, xX=y, xX=y, xzz—\/g, x3=\/g,
{xz—xy+y2—6:0.{x2—x2+y2—6=0. {y2—6=0. {yzz_\/g_ L:\/E_
x+y=0, xX=-y, X==y,|x, =2, |x5=-2,
{x2+xy+y2—4=0. {(—y)z—y2+y2—4=0.{y2=4. [y4=—2, Lf :

xP—xy+y>-6=0, xP—xy+y’—6=0,
+ p—
X +xy+y’—4=0

5

X’ +xy+y’—4=0
2x*+2y*—-10=0 —-2xy—-2=0,
x> +y°=5(5) 2xy=-2 (6)
YTBOpUMO cuctemy 3 piBHSHB (J) 1 (6):

2 2 _
{; Ty 2_5’ Jlomamo 1 BITHIMEMO PIBHSIHHS ITI€1 CUCTEMH Ta YTBOPUMO HOBY
xy=-2.
CUCTEMY PIBHSHB:
{xz +2xy+y> =3, {(x+y)2 -3=0, {(x+y\/§)-(x+y+\/§)—0,
(x—y) -7=0. (x—y—ﬁ)-(x—erﬁ):O.

OcTaHHs cucTeMa piBHOCWIIbHA CYKYITHOCTI YOTUPHOX CUCTEM PiBHSIHb:

x> =2xy+y> =4

_{ery—\/g:o, XGZ%'(\/ngﬁ)

x"‘y—ﬁ:O. J’a:% (\/5_\/7)

x+y-43=0, - | 1
FmyaT=0 ey b=l e e (e
x+y+\/§=0, y7:l.(\/7_\/§) ygzl-(ﬁ—\/g)
x_y_J7=O. - f 2
- o= (5 5)

_x—y+x/7:O. ySZ%.(ﬁ_’_ﬁ)



(0; 0). (-+6: —6) (Ve: Vo (22 —2). (-2 2), (ﬁ+ﬁ; ﬁ‘ﬁ],

Bignosigs: ? 2
(ﬁ—ﬁ, ﬁ—ﬁj (ﬁ-ﬁ, ﬁ+f3) (_ﬁm, ﬁ—ﬁj
2 72 2 72 2 2 ]
3x” +2xy+y’ =11,
{xz +2xy+3y* =17.
Po3B'si3anns:

BBenemo HOBY 3MiHHY x =t-y. To/l cucTema 3BOJIUTHCS 0 TAKOi:
3-() +20()+y> =11, [32y> 207 + 7 =11, [y? (3> + 20 +1)=11,
{(ly)z 23()+ 307 =17, Q{ﬁyz 1207 +3y7 =17. {yz (> +2e+3)=17.
OckiIbKH y # 0, TO PO3IIIIUMO JIiBI 1 MPaBi YaCTUHU PIBHSIHb OCTAHHBOI CUCTEMHU:
¥ B +2e+1) 11 3% +2e+1 11
v (e +20+3) 7 Pruss 17
3acTOCYBaBIIIM OCHOBHY BJIACTUBICTH MPOMOPIIIi, 11CTAHEMO:
17-(3¢> +26+1) = 11- (% + 20 4+3) = 510> +341+17 = 116> + 221 +33;
40> +12¢-16 =014 =10:> +3t—4=0. D=9+160 =169,
_-3-13_ 16 4, _-3+13_10 1

T2 20 57 20 20 2

. 4 .
ITincTaBUMO 3HAYEHHS ¢, = ~3 B piBHAHHA ¥ +2e+3)=17.

2
5 5 25 5 25

2.2_17. 2_17.2. Z_H'g_é. 5 __5\/5. _5\/5
Yos T N T e Y Ry Ty T T T s T

[ToBepTaemoch 10 3aMIHU x =1y :

x:-i(—ﬂ}ﬂ- 453 _ 43

s Xy =T/
5 3 3 5 3 3

. 1 . .
[TigcTaBUBILIN 3HAYEHHS ¢, = 5 B P1BHSHHS y2 -(3t2 + 2t +1):11, JICTAaHEMO:

1Y 1 3 3 11 4
203 = #2241 |=11, Y | 242]=11 P =11:22="—. " =4
Y ( 2 2 Y Y 41 11
Yy =-2; yy=2.

X, =—2-%:—l; X, =

1
2
Bianosinb: (# %ﬁ} {—M; éﬁ} (-1;-2),(1;2).



x*+y +x+y=8,
{xz +y +xy="17.
Po3B’s13anHs:
Bukonaemo 3aMiHy x+y=u, a x-y=v.
()H—y)2 =u’, X +2xy+yi =ut, x>y =u’ 2w
Buxigna cucrema HaOyBae BUTIISAY:
u’ —2v+u =8, u’ +u—2v=_,,
{uz -2v+v=7 j{uz -v=T.
[ro cuctemy po3B'sHKEMO CIIOCOOOM ITiICTAHOBKH.
v=u? =7, uP +u—-20u’ =7)=8, ul+u—2u> +14=8, —u’ +u+6=0}(-1)
u' —u—6=0.
3a Teopemoro Biera maemo: u, =3, u, =-2. Tomi v, =3 -7=2; v, =(-2) -7=-3.
Po3B'spkeMO CYyKyIHICTh CHCTEM PIBHSHB!

[(x+y=-2, [[y=—2-x, (y=-2-x, [y=-2-x,
{xy=—3. {x-(—2—x)=—3. {—2x—x2+3=O. {x2+2x—3=O.
x+y=3, y=3-x, y=3-x, - y=3-x,
{xy=2. {x-(3—x)=2. {3x—x2—220. {x2—3x+2=O.

[y=-2-x,
{xlz—3; x, =1.
y=3-x,

_{x3:1; x,=2.

[Tokaxemo JesiKi METOIU PO3B'SI3yBaHHS CUCTEM JIO SIKUX BXOSTH ipparioHa bHi
PIBHSIHHSL:

\/? 2
X+ [—==,
y oy

Bimnosine: (-3; 1), (I; -3), (1; 2), (2; 1)

y—x=3.
Po3B'a3anns:
Tyt mominpaO mykatu OJI3H cucremu:
x>0,
X — Hexaii e epira obnacts /[3H, a
—2>0, y>0.

x<0,
y#0 1e apyra oosacts JI3H.
y<0.

PosB'sbkemo nany cucremy B nepiriit O/[3H:
[lepeTBOpUMO TIEpIIEe PIBHSIHHS CUCTEMH, TOMHOXHUBIIU HOTr0 OOMBI YACTUHU HA

yTyT (y>0):

or (522 iy -2=0, (o) + o —2=0.
yy oy
Brenemo HOBY 3MiHHY:

Jw=t, 2 +1-2=0.



3a reopemoto Biera:
t,=-2; t,=1.

\/E:—Z, xy==-2, xyed.
\/E =l=xy=1.
Vx +3/y = 2,542, (1)
{x—l4y=100. (2)
Po3B'sa3anHs:

OJH: +>0, y>0. Y5 =4, ¥x =47, 4 437 =25l

2 2
6/x—+6/y— =2,5; i/g+i/£—2,5=0. ITo3naunmo i/gzt, TOII t+l—2,5:0;
Xy Xy y X y t

> =25t+1=0, D=625-4=225=1,5%
t#0

6
2oty 1o, 25wlS e Lox flyox_ Lo 3).
2 2 2 y 2y \2) y 64

o X =2, T=2° x=64y (4).
y ooy

YTBOPUMO CYKYITHICTh JBOX CHCTEM PiBHSHB:

) _ _ y=064-x,
y =64x, y =64x, y =64x, 100
x—14y=100. | |x—14-64x=100. | |-895x=100. |*~ go5 ¢ OIBH ©.
{x:64y, {x:64y, {x:64y, X=642 12850
| (x—14y=100. | [64y—14y =100. | [50y =100. y=@:2. y=2.50
50
Binnosiap: (128;2).
xhy— 22O
X—y x-y
xy=20(2)
Po3B'si3anHs:
xX+y (x+y)-(x—y) x* =y’ ..
[TeperBOprMO = —L = , TOA1 piBHsAHHA (1) HAaOyBae
x=y (x=») =31
BUTIISIY:
2 2
A X =Y _ _
xX+y- = , AKIIO x—y >0, TO |x—y|—x—y.
|x—y| xX—y
[ 2 2
X+y-= |x )|/ -9 }(x—y), x> =" —=/x* = »* —6=0. IlosHauumo +/x* -y’ =t.
xX—=y xX—y

' —t-6=0, t,=3, t,=-2.

2_2_9
Xyt =3 X -y o= @ y:ﬁ;
xy =20 X



2 4 2
~9x* —400 =0,
xz—(§j =9, 2—@—9 0, {x g x> =m, m>—9m—400=0.

X x’ x2#0
D=81+4-400=1681=41%, mlzﬁ:—zz—m; m2:9+41:25;
2 2 2
x’=-16 xe@. x*=25 x,=-5 x,=5 y = 2(;_—4; yzz?:4_

x—y>0 -5-(-4)=-1<0. O1xe (5; 4).
Sy 6
~(x-y) x-y
oyt =r—6=0; x =y =1 P4+1-6=0, [ =-3; [, =2.
m:—l DX +y* =2, x*—y* =4

{xz—y2=4, po 20 o 40, {x4—4x2—400:0,
xy = 20. X x’ x> #0.

4-+1616 4++1616 , 4+41616

D=16+1600=1616, n,=— "2 =0, n, = ;X
2 2 2

U s 161 =V2+24101; x, =+2+24101; », =

Sxmo x-y <0, To [x—y|=—(x—y). Tomi x+y-

x*=n, n® —4n—-400=0,

5

2+2«/101

Bignosine: (5;4), | —+2+2+4101; L.
2+2+/101

YTBOpUIach CUCTEMA PiBHSHB:
y—x=3, |y=3+x, y=3+x, y=3+x,
=1 |x-(B3+x)=1. |3x+x>=1=0. |x’+3x-1=0.

~3- \/_ —3+\/_

D=9+4=13>0; X, =

~3-413 3—\/_ —3+\/_ 3+\/_
STy Ty s R 2

-3- \/ 3 \/ - .
He HanexaTh nepiiit O/3H, B sikiii po3B'a3yeThCs JaHa

—3+\/_. 3+\/_3

CHCTEMA, a > 1 > HaJIC)KATh 1I>i, TO pOSB'fISKOM CHUCTCMHU € IMapa YrUCClI

(—3+x/ﬁ. 3+4/13
T2

2

Tak gk

J. Crpoctumo niepiiie piBHsHHS cuctemu B apyriit OJI3H:

+ ,x_y:z|y7 xy+\/5_2:0’ a ToMy (\/E)Z_\/E_Z:O’ \/E:t’ tz—t—:O,

t,=—1;1,=2. \Jxy=—1, xyed. \Jxy =2, xy =4. MaeMo TaKy CUCTEMY:
y—x= 3 y=3+x, y=3+x, y=3+x,

- -
xy=4 -(3+x):4 3x+x’ =4 x> +3x-4=0

y=3+x, x=-4, x=1,
x=-4; x=1 |y=3-4=-1 |y=3+1=4.



[Tapa (1; 4) ne nanexutsb apyrii OJI3H, a Tomy po3B'sI3KOM CHCTEMH € TIapa

(-1; -4).

BinmoBins: (

—3+\/E. 3+\/E (_4 _1)
2 b 2 2 b .

3x[+5y+9=0,

2x—|y|-7=0.

Po3B's3anns:

Po3B'snkeMo nany cucteMy B KOXHIHN 3 yotupbox OJI3H:
) x>0, x|=x. 3x+5y+9=0, [3x+5y=-9,

20 =y [2x-y-T7=0}5 [10x-5y=35

13x =26;
x=2

3-2+5y=-9,8y =-9-6, y=-3 HE 3aJ0BOJIbHSIE€ YMOBY y > 0.
B miit O/I3H cucrema He Mae po3B'si3KiB.

{xz —x\/g =38,

¥ =y =1

Po3B'a3anns:
3amiHa x=ty, y #0.

{(ly)zly ty-y =8, |’y —ty\ty* =8, {tzyztylylx/?—&
Venlyy=-1 |y —pfpr=-1 [y -yppt=-1L
Sxmo y >0, T0 [y|=y
2y 52t =8, 12y? — i =8, yz-(tz—\/?)z& tz—t\/;__S tle=Vi)
Y=y t=-1 y -y r=-1. yz(l—\/;)}l- 1=t R
. — — —_— 2— .
ﬂ—) “:—8, M:& e=8, =2, ITimaecemMo o crerieHsa z:
x=4y, x=4y, —-4y=0, x—4y=0, [x=4-1, x=4,
yz—y xy =-1 yz—y 4y-y+1=0 y2—2y2+1=0 1—y2:0. y=1 y=1.
2y =8, 2.2 :

v+t o +t) 8 t\/;!l+\/;!:_8

Skmo y<0, 10 y|=-y i =T ’
y |y| Y {y2+y2\/;=—1 yz_ 1+\/; 1 1+\/;

-8,

t\t=-8, ted.
Bignosine: (4, 1).

>0, |[[X=x, [3x+5y=-9, 3x+5y=-9,
I0). {x {| | { Y +{ ey

y<0 ||y|=—y. [2x+y=7}(-5) |-10x-5y=-35
—Tx =-44;
x:__44:ﬁ2(); 3.ﬁ+5y:_9; 5y:_9_£:ﬁ; y:_g;5:_l’;5:_£<()
=7 7 7 7 7 7 7,5 7

44 39 ,
7; —7 —PO3B 30K CUCTCMMU.



< =-x, |[-3x+5y=-9, - =—
1), {x_O, {|x| X { xX+3y +{ 3x+5y=-9,

y20 |[y=y. |2x-»-7=0}5 [10x-5y=35
7x = 26;

26 . .
x ==~ ~He 32/I0BONBHIE YMOBY x <0, a oMy cuctema B it O/I3H po3B'si3kiB HE
Mae.

). {

x<0, []x|==x, [-3x+5y=-9, L [3xesy=-9,
y<0 || =-y. [2x+y=7}(-5) |-10x-5y=-35
~13x = 26;

x=2—163=—2eOI[3H. 2.24y=7; y=3¢OJI3H.

Biamosins: (ﬁ —QJ
o)

(x=y)-05* =527 (1)
(x—y)7 =125 (2)

Po3B'si3anns:
[lepeTBOpHMO TiEpIiie PIBHSIHHS CUCTEMHU:

0,5 :GJM =) =2 (rp) 2 =522, aoyss.

[lizcTaBUMO 11€ 3HAUYCHHS y PIBHAHHS (2):
X+y xX+y

57 =125, 57 =5°. B cuily MOHOTOHHOCTI NOKa3HUKOBOI (DYHKIIi1, MAEMO:

RIS A JENV y =21 YTBOPUMO HOBY CUCTEMY PIBHSHB:

x—-y=5 x=13. y=8.
Bianosias: (13; 8)

1
(x+y)=2, (D)
(x+y)-4" =64 (2)
Po3B'a3anns:

[TimHecemo piBHSHHS (1) 10 CTENEHs x:
1

((X'i‘y)xj =2%, x+y=2" Toni piBHAHHS (2) MAaTHME BHUIJIS 2" -4 =4°;
2727 =(2°f, 27 =2°, 3x=6, x=2, y=2-2=2.
Bignosias: (2; 2).
32x—1 . 27x+y — 3’
(5x—y) =36.
Po3B'a3anns:
{32x1 . 27x+y — 3’ {32x1+3x+3y — 31

Vsx—y) =+36. ([Sx=y]=6.



[5x+3y=2, [(sx+3y=2,  [20x=20, h_sq [x=1
Sx—y=63 ||15x-3y=18 |5x+3y=2 3 y=-1

Sx+3y=2, Sx+3y=2, 20x =-16, x=-0,8, x=-0,8,
5x—y:—6|-3 | (15x-3y=-18 [5x+3y=2. y_2+5-0,8 y=2.
i 3

Binnosins: (I;-1),(~0.8;2).
Cucrtemu orapupMidYHUX PiBHSIHBb PO3B'A3YIOThCSI TUMU CAMUMU CIOco0aMu, 1110 i
CHUCTEeMH anreOpaiyHuX PiBHSHb.

X =100, (1)
{log ,X=2 (2)
Po3B's3anHs:
x>0,y>0,y=1.
[Tponorapudpmyemo piBHsHHS (1) 3 ocHOBOIO 10:

lgy-lgx=1gl100, Igy-lgx=2.
3a o3HaueHHAM Jiorapudma 4rciia 3 piBHIHHS (2) MaeMO:

x =y
Po3B'sxemMo cucteMy piBHSHbD:

Xzyz, x=y2, x:yz, Xzyz,

{lgy-lgx=2 {lgy-lgy2 =2 {2lg2y:2 {lgzyzl
[{s cucrema plBH}IHB PIBHOCHJIbHA TaKii CYKYITHOCTI PiBHSHB:
{x =y, | fx=y"
lgy=-1, {yl =107";
x=y°, =100,
_{lgy=1; |2 =10;

Bigmosizae: (0,01;0,1),(100;10).

Po3B'si3anns:
Hpyre piBHSHHS CUCTEMU nepeTBopHM0°

Yory) o=y =4x+ ) V = Jxry -y =yary 3= =
Sxmo x—y<0, TO |x y| y) =\/x+y-\/— Ax—y =—\/x+y-\/x—y;
Sxmo x—y >0, TO 1/x+y-1/x—y ——»\/x—i-y-%/x—y.

Buxigna cucrema piBHSIHb IEPETBOPUTHCS B CYKYITHICTh CUCTEM:
NX+Yy+3/x—y =6, '
{m'%/x—_& Hexan \x+y =t,t>0,a3/x—y =/, TOAl

. t+l=6,_) [=6—t, N [=6—t,
NXFVHEIX Y =6, g ~t-(6-1)=8 " |-6r+1>-8=0
| Wx+yx=-y =8

t’~6t+8 =0 3a Teopemoro Biera, Mmaemo: ¢, =2,¢, = 4.




[ =6-2=41,=6-4=2.

VIV =2 Mgy =4, 2x=68, [ [y =4-34,
Yx—y=4 | |[x-—y=64 x =34. | |x =34
[x+y =4, {x+y:16, 2x =24, {y1=12—8,
3x_y:2 _x_y:8 x2:12 _xl:12

[y, =-30,

, ~HEBHKOHYETHCH YMOBA x+y>0.

X, =
y1_4’

| (x =12

Po3B'skeMo Ipyry cCUCTEMY CYKYMHOCTI:

t+1=6, [[=6-t, [=6-t, [=6-t,

t-1=8 |t-(6-1)=8 |-t>+6:-8=0 |t>—6+8=0.
D=36+32=68=4-17 t1=¢:3—\/ﬁ; t, =3+17;

1, =3+17; 1, =3-417.

Jx+y=3-V17, [x+y=9-6J17 +17, x+y=26-6417,
{W—%\/ﬁ, {xy—27+3-9\/ﬁ+3-3-7+(\/ﬁ)] {x—y=180+44ﬂ
Jx+y=3-V17, [x+y=26+6417, x=78-1317,
{i/ﬁﬂ\/ﬁ, {x—y:27—27x/ﬁ+103+17\/ﬁ {y=—12+19\/ﬁ

2x=206+3817, y, =76+ 444/17,
x=103+19417, y, =—12+194/17.
Binnosime: (12; 4), (103+1917; —76+44417) (78-1917; —12+19+/17 )
x—=1_ y+3 z-1
2 3 47
2x+3y—52+19=0.

Po3B'si3anHs:
x-1_ y+3 =z
==

3t=y+3, y=3t-3, dt=z-1, z=4¢+1.
2-(2t+1)+3-(3t=3)-5-(4t +1)+19=0,
4¢+24+9t-9-20t-5+19=0, - 7t+7=0, t=1;
x=2-1+1=3; y=3-1-3=0; z=4-1+1=5.
Biamnosizas: (3;0;5)

x+y+z=4,

{2xy—22=16.

Ilo3Hayumo ¢ =

;1. 3Biacu: 2t=x—1, x=2t+1.

Po3B's3anHs:
[TigHecemo mepiie piBHAHHA O KBaJApaTy 1 BITHIMEMO JPyre PIBHAHHS:



X2+ 2+ 2xy+2x2+2yz=16
2xy—z> =16

X+ +22° +2xz+2yz=0, (x2 +2xZ+22)+(y2 +2yz+22):0,

(x+z) +(y+z) =0.
L{s1 piBHICTh MOKJIMBA TUIBKU TO1, KOJIU
(x+z)2 =01 (y+z)2 =0
x+z=0 y+z=0
xX=-z y=-z
[TizcTaBnstouu 111 3HAYCHHS B TEPIIE PIBHSIHHS BUXITHOT CUCTEMH, OJIEPKUMO:
—z—z+z=4, z=4.
x, =-4 y=-4.
Binmnosine: (-4;—4;4)
Oco0uBOI yBaru 3aciIyroBye€ CIOCiO po3B'si3yBaHHS TaKO1 CUCTEMH PiBHSIHb!
{(X)Zyzl =5,

X2 =125,

Po3B's3anns:

[Tponorapudmyemo KoxHe 3 pIBHSIHb CUCTEMH 3 OCHOBOIO 5:

(25> =1)-logs x =logx,  [(2y> —1)-log, x=1, (1)
{(y2 + 2)- log, x =log, 125. {(y2 + 2)- log, x=3. (2)
Pozpainumo piBusiHHA (2) Ha (1):

(v? +2} log, x 32 3 (2 o1)3, y e2=6y7-3, —5)7 =5,
(202 =1)logsx 17 2y -1 1
v =l y==L y,=1.
)cz'(_l)z_l =5, x, =5, X2 = 5, x,=5.

Biamosias: (5;-1),(5;1).
2°.37 =6,
3747 =12.

27.37 =23, .
{ S [Iponorapudpmyemo oOuaBa piBHAHHS 3 OCHOBOIO 10):
3.4 =223,

1g2" 3" )ig(2-3),  [xlg2+ylg3=lg2+Ig3,
{1g(3x .22y)1g(22 .3) {xlg3+2ylg2 =2Ig2+1g3.
[{ro cuctemMy po3B'sHKEMO CITIOCOOOM ITiICTAHOBKHU:
3 IICPUIOro PI1BHAHHA BUPA3UMO y 4YCPE3 x 1 IMACTABMMO B JAPYI'C PIBHAHHA
CUCTCMMU.:

Po3sB'ss3anns:

lg2+1g3—-xlg2
1g3 '
Toni npyre piBHSAHHS MaTUME BUTJIS:

vig3=Ilg2+Ig3—xlg2, y=



lg2+1g3—-xIg2
g3

xlg?3+21g*2+21g2-1g3-21g*2-x=21g2-1g3+1g*3;

_lg’3-21g°2

Tlg?321g?2

3HadyeHHs x = 1 MiCTAaBUMO B MEPIIe PIBHSAHHS BUX1HOT CHCTEMH PIBHSHb:

2'.3" =6, 3y=g, 37=3, y=1

xlg3+2-

1g2=21g2 +1g3|1g3,

x-(lg?3-21g’2)=1g>3-21g’2; «x

Biamosins: (I;1).
2-log,y= 210g2(x+y),
logz(x+y)+10g2(x2 —xy+y2): 1.

Po3B'si3anns:
2=log, 4; 1=1log, 2.
y >0,
OI3H: <x+y>0,

x> —xy+y°>0.
Cucrema HaOyBa€ BUTIIANY:
log,4-log, y = Ing(x + y)z’
{logz(x +y)+ logz(x2 —xy+y° ): log, 2.
[TponoTenuiroeMo 00uABa PIBHSIHHS CUCTEMU:
2

2o (v+y) (v ys yeo.
v v

(x+y)-(x2 —xy+y2)= 2 ¥+’ =2

BBoaumo 3aminy y =, Cucrema HaOyBae BUTIISAY:
4=t0x-(x+mx), 4:tx-(x2 +2x2t+x2t2), 4 -(1+2t+t2)_
{2=x3+(tx)3. {2=x3+x3t3. 2 x3-(1+t3) ’

t+1°

t-(1+tf
(o)t +2)

2= Dttt =2-2t42t% 267 =3t -2t—t+2=0; t* -3t+2=0;

t=1; t,=2.
y=lx, y=x; X +x’=2;2x’ =2, x’ =1; x=1.
Tomi y=1. (I; 1) - pO3B'SI30K CHCTEMH.

9 2 23 s 216

=2-x, X>+(2x) =2; ¥ 48x3=2; 9x*=2; ¥ =2; x=3Z=3/2=="", 5 =
Y (2x) 2 9 Vo3 372773
3 3
Bigmnosins: (1;1), ﬁ; 26 .
3 3
y5x2751x+10 :1,
xy =15.
Po3B'si3anns:

1=y PITE0 2 0 55 —51x+10 =0,
’ xy =15.

xy =15.



51-40

02 x, 2 S1H49

10

10.

D =2601-200=2401=49", x,

15 15
Y1 0.2 Va2 10

Bixnosiap: (0,2;75),(10;1,5).

{xy =2 )

(2x)" =64. (2)

LS.

Po3B's3anHs:
x>0 SIK OCHOBa IMOKa3HUKOBOI (PYHKIII].
[TepeTBOoprMO piBHSHHSA (2):
(2x)" =64, (2x) =2°, 2" .x"" =2°, 2" -(x’} =2°. BpaxoByioun piBHicTb (1), MaeMo:
2727 =20 27 =20 37 1y=6, 3 +y—6=0.
3a Teopemoro Bieta: y, =-3, y, =2.
3

x_3 :2, %:2; x3 :l; X, :i/I:3 izﬂ; x2 :2,

X 2 2 8 2
x=—+2 —He 3aJ10B. YMOBY x> 0.

x, =2
3
BigmoBiab: (% — 3], (\/5; 2)
yxttt = x® M
log, y-log, (v=2x)=1 (2)

Po3B'si3anHs:

x>0,
OJI3H: {y >0, IlIponorapudpmyemo piBHsHHSA (1) 3 OCHOBOIO 3:

y>2x.
log, (y X ): log, x**;
log, y+log, x-log; x=2,5-log, x|10g3 v,
(log3 y)2 +log, x-log, x-log, y =2,5-log, x-log, y;

log, x

(log3 y)2 +m-log3 x-log, y—2,5-log, x-log, y=0;

3

(log, y)* —2,5-log, x-log, y+(log, x)=0}: (log, x - log, )

. 1> =2,5t+1=0
1Og—3y—2,5+10g—3x=0. ITo3raunmo log—3y:t, TO/1 t—25+1=0, b ’
log, x log, y log, x t t#0
D=6,25-4=2725.

25-15 1 25+1,5
t, = ==t = =2.

b

! 2 27 2



@_E’ log,x=2log, y, | log; x=log,y*, | x=)",
|:10g3 y =2log; x. |:10g3 y= log3x2. l:y =x’,

B piBHsHHI (2) BUXITHOT CHCTEMH MEPEHIEMO 10 OCHOBH JIoTapru(dmiB 3:
log, (y—2x)
log, y

Skmo x=y*, 10 y-2-y*-3=0, 2y*—y+3=0

D=1-24=-23<0, yed.

Axmo y=x*, To x> -2x-3=0, x, =—1 HE 3aJ10B. YMOBY x>0. x, —3.
y=2x+3=2.3+3=9.

Bianosins: (3;9)

{lg (x+y)2 =1,

log, y =1, 10g3(y—2x):1, y—2x=3.

1gy—1g|x|:lg2.
Po3B's3anHs:

O/13H:
;?(/),io’ {lg|x+y|:1’ x+y>0.
0. lgy :lg2+1g|x|.

_x+y:10, 10
|x+y|=10, x+y==I10, {y:2x. x+2x=10, [3x=10, x:?,
{1gy:1g(z|x|) {y=2|xl- {xw:lo, {y=2x- {y=2x- ,=5

|y ="2x. 3
x—2x=10, |—-x=10, [x=-10,
{y:—2x. {y:20. {y=20.

Binnosijb: (Q; EJ (~10;20).
3 3

Po3B's3yBaHHs CUCTEM TPUTOHOMETPUYHUX PIBHSIHD 3BOAUTHCA A0 OJJHOTO 3 TPHOX
BUITAJIKIB:

a) IUIIXOM TOTOXKHUX IEPETBOPEHb CHCTEMY 3BOJSTH /IO OJTHOTO PIBHSHHSA 3
OJIHIEIO 3MIHHOIO;

0) IpUXOJATH JO CUCTEMH PIBHAHD TIIBKHU 3 apTyMEHTAMU;

B) YTBOPIOETHCS CUCTEMA PIBHSIHb BIIHOCHO TPUTOHOMETPUYHUX (DYHKIIIN
IIUX apTyMEHTIB.

Jly>xe mommupeHa Taka CUCTeMa TPUTOHOMETPUYHUX PIBHSHbD:
sinx-cosx =-0,5, (1)
{cosx-siny =0,5. (2)
Po3B's3anHs:
HeBaxkko MOMITUTH, 110 JIIBI YACTUHU PIBHSHD (1) 1 (2) ABJISIIOTH COO0I0 YaCTUHU
dbopmyI cuHyca cyMH ab0 pi3HUIl apryMeHTIB. 3B1ICH BUILIMBAE CTIOCIO



po3B's3yBaHHS 11i€T cucTteMu. Jlogatouu piBHsSHHS (1) 1 (2) Ta OTpUMAaEMO HOBY
CUCTEMY TPUTOHOMETPUYHMX PIBHSHbD:
sinx-cosy+cosy-sinx=0, {sin(x+y)=0,
{cosx-siny—sinx-cosy =1. {sin(y—x) =1.
BukopucTtoBytoun okpeMi BUNIAJIKK PO3B'SI3yBaHHS PIBHSIHb BUY sinx = a, MAEMO:

[{ro cucteMy 3py4HO pO3B'A3yBaTH CIIOCOOOM JI0JJaBaHHS:
X+y=m, ne”Z,

y—x:%+2kﬂ, keZ.

2y = By +m+2kx, y= 1 + 5 + k7. 3HAYEHHS ) MIICTABUMO B MEpLIE PIBHAHHSA L€l

CHUCTCMM.

T m T m
X+—+—+kr=m, x=—-+——kr.
4 2 4 2

Bianosiab: (—%-Fﬂ—kﬂ'; %-F%-‘rkﬂ'j, neZ, keZ.

2
Y
X-y= 3
sinx = 2sin y.
Po3B's3anHs:
[ro cucTemy AOMUIBHO PO3B'I3YBATH CIIOCOOOM ITi/ICTAHOBKH:
y=x-— 577[’ y=x- 5?”,

\E}

) ) S . S« . . 1
sinx=2-[sinx-coS——cosx-Sin— |; |sInx=2-| SInX-——COSXx—
3 3 2 2

y:x—s—ﬂ- —x_S_ﬂ- y:x_s_ﬂ-’
3 ? y_ 3 s 3
sinx =sinx—+/3-cosx; |cosx=0; x=%+7m, neZ.
Vs b4 37-10x T
y=—+m-—=m+————=m—-——,ne’l
2 3 6 6
Bianosiab: (%Jr m; m—%) neZ.
tgx+tgy=1,
x+y=2
y=7
Po3B'si3anns:

B cucremax piBHSIHb TAKOTO THUITY MOTPIOHO IIYKAaTH 00JIaCTh BUSHAUCHHS
CUCTEMH.

. sina
OCKUIbKY fga = , TO 00J1aCTh BU3HAYCHHS CUCTEMH:

cosax




x¢£+k7z, keZ,
{cosx;to, )

sinx # 0. T
y¢5+7m, neZz.

Buxinna cucrema piBHSHb aHAJIOTIYHA JI0 TMOMIEPEAHBOT, & TOMY MOXe OyTH
PO3B's3aHA CITIOCOOOM TTiJICTAHOBKH.

.
y:z—x y_z_x, y—z_x
4 b t7z- t 4 b
£, 11
1gx +tg 7 _yl=1 tgx+4—:1. 1gx + gx:l|-(1+tgx).
4 V4 1+1gx
1+tg—- tgx
4
T_. T_. V4
=——X, =— X, :__x,
=y YT Ty
tgx +1g’x+1—tgx —tgx—1=0. |tg°x—tgx = 0. tg(tgx—l)zO.

[{s cuctema piBHOCHIIbHA TaKild CYKyITHOCTI CUCTEM:

r x=m, ne’z,

tgx =0,
T y:E—ﬂn,neZ;
y=—-Xx 4
4
T
tgx—1=0, x:Z+k7r,keZ,
y—ﬁ X; T T
47 === _kn,neZ.
L 4 y 1 2

BigmoBiab: (7271; %—ﬂnj, neZ, (%-l-kﬂ'; —kﬂ'j, keZ.

sinx -sin y = 0,75,
tgx - tgx = 3.
Po3B’sa3anns:

Bcranosumo OJI3H:
cosx %0 x¢%+7m, necZz,
{cosy # 0.

x¢%+k7z, keZ.

Pozainumo nepiie piBHAHHS Ha ApYTe:

sinx-siny 0,75 sinx-siny
tgx-tgy 3 sinx _sinx

COSX COSX

3aMiHMMO JApyTe PIBHSIHHS CUCTEMHU PIBHSHHSAM (A4):
sinx-siny =0,75, (B)

{cosx -cosy =0,25. (O)

Honamo piBusiaas (B) 1 (C):

sinx-siny +cosx-cosy =1 (D).

Bignimemo piBusinns C 1 B:

=0,25; cosx-cosy =025 (4)




cosx-cosy—sinx-siny =-0,5 (E)
JIiB1 yacTuHU piBHSIHBL D 1 E SBISAIOTH CO00I0 KOCUHYC PI3HUIII 1 KOCHUHYC CYyMU
BIIMOBIHO. MaeMo crCTEMY piBHSHb €KBIBAJICHTHY BUX1IHIN CUCTEMI:
cos(x—y)=1, xX—y=2m, neZ.
{cos(x +y)-0,5. {x +y=4% arccos(— 0,5)+ 2kr, ke Z.
[{s cucTeMa piBHOCHIIBHA CYKYITHOCTI CUCTEM:
i T
[ (x—y=2m, x:§+k7r+7m,
n

x+y:2T”+2k7z. 2x:27ﬂ+2k7z+27m, y=%+k7f—27m-
x—y:27m, 27 T
2x:—T+2k7z+2ﬂk. x=—§+k7r+ﬂk,

x+y=2—7[+2k7r. -
L 3 y=—§+k7z—7m.

X, =§+7r(n+k),keZ. X, =—%+7z(n+k),keZ.
A2 :§+7z(k—n),neZ. ¥, :—%+7z(k—n),neZ.

Binnosizgs: (%+ (n +k);%+ z(k —n)j, nel,keZ. (—%+ nlk + ), —%—k ﬂ(k—n)j.
sin® x+cos> x = 0,5,

x+y=2
y=7

Po3B'si3anns:
[ToHM3UMO CTEMiHb CHHYCa 1 KOCUHYCA MEPILIOro PIBHIHHS CUCTEMU:

1-cos2x n 1+cos2y =0,5/-2; [1—-cos2x+1+cos2y=1,

2 2
4 x+ -
X+y=—; Y 4°
2
cos2y—cos2x =—1, —Zsin2y+2x-sin2y;2x:—l,
iyT .
YTy x+y=7.

2sin(x + ) -sin(y - x) = 1, ZSin%-sin(x—y) —_1,

yyp=r
Y=y x+y==—.

- 4 2x:£+(—1)"+1-£+7m, x=%+(—l)”+l-%+7m, neZ.



y=EE gy .%_ﬂn:%.(l_(—l)“l)—ﬂn, neZ

BinmoBins: (% (=1 E ﬂnj; (E . ((_ 1y )_ ,mj ne7.

3aBaHHA 1)1 CAMOCTIHHOI po0OTH:

X y+xy’ —x’ —4xy—2y" +3x+4y =2,
x—=2y=1.
Bignosizas: (1;0),(3;1), [2; %j

x+y=7,
{xy =—18.
Bignosias: (-2:9),(9;-2)
x* +y? =20,
{x + y =10.
Binnosizas: (6;4).
x* +y’=20,
{xy =8.
Bignosins: (-2;-4),(2;4),(-4;-2),(4;2)
x* +2xy—8y° —6x+18y-7=0,
{2)8 —5xy—10y° =3x+9y+7=0.
Bignosins: (-3;-1),(-1;2),(1;1),(3;1)
x4+ =1,
{xzy +2xp° +y* =2.
BigmoBiab: [ﬁ 23\6] (ﬂ ﬂj
3 3 22
x* +2xy -8y’ —6x+18y—7=0,
{2)8 ~5xy—10y> =3x+9y+7=0.
Bignosiap: (-3;-1),(-1;2),(1;1),(3;1).
xt+x’y’ +yt =481,
{xz +xy+y° =37
Binnosinp: (-3;—4),(—4;-3),(3;-4), (4:3).

{J—\/_gﬁ (172 0)

X+ y=065.

Binnosins: (1;64),(64;1).
{Ix—yl+y2 =3,
|x—y|+|y—1| =2.



Bignosiaps: (-1;1),(1;-1).
cos’ x+cos’ y=1,5,
X+y=n.

Biamosias: i%r+27zn; is?ﬂ+7z(1—2n), neZ.

x4+ 2xy -7y >

a+1l’

3x* +10xy —5y* < -2.

Bianosiab: (-oo; —1)

{x“y =36, ... ,

3HAUTH LTl PO3B’SA3KH.

4(x—-2y)+log,x=09.

Bianosizns: (6; 2).
x+y+z=14,

{x + yz =109.

Bignosins: (5;2;7),(7;3;4),(7;4:3),(5,7; 2).

ITpu sikux a cucrema Mae po3B’si3KK x >0, y>07?
ax+4y=6-9a,

{2x+(2+a)y =8.

BigmoBiab: (— 4; ij

13
2log 2+ g2loe 3y log&(sz)—xy,
27 .47 =8.
BignoBigs: &.
x*+y’=5,
{xy =2.

Binnosiap: (-2;0)u(0;2).
3HalTH J0AaTHI PO3B’ I3KHU:
xy+4x — y
X’ = y_l.
Bixnosias: (-2;3).

{(2x—3y)2 +5-(2x-3y)-6=0,
2(x+y) =5(x+y)+2=0.

. . 7 3 1 9 7
BigmoBiab: | —;= |, | —;01, (0;2), | ——:;—= |
8 H(ssj(zj()(loj

x*+y°=34,

{x +y+xy=23.
Bignosine: (3;5),(5;3).
2°.37=12,

{2y 37 =18,



Binnosiae: (2;1).

xy+x+y=11,

{xzy +xy°=30.

Bimmnosins: (3;2),(5;1),(1;5),(2;3)
2x+y=1,

{xy =6.

Bianosine: (% 4], (4;-1).

x—y=1

{x3 -y’ =7

Bignosiap: (-1;-2),(2;-1).
x*+y*=35,

{xy =2.

Bignosinp: (1;2),(2;1), (-1;-2), (- 2;-1).
x*=2xy—3y*=0,

{xz—xy—Zx—3y =6.

Biamnosine: (-2;2), G - %] (6;2), (_ E; _ l}

{logs(ﬂy): 1,

27 +27 =12.
Bixnosins: (2;3),(3;2).
L2 1
x-1 y+1 6
3 1 1
x—=1 y+1 6

N—"

Bianosias: (3;2
x* —4xy+y’ =3,
y> =3xy=2.

2 2
x* —6xy+8y° =0,
{xz +3y% —xy =45,
Bigmnosine: (6; 3), (-6; —3), (4\/5; \/5) (— 44/3; - 3)
log, x+log, x =2,
{xz -y =20.
Binnosiae: (5; 5).
X+ y+4/x+y =20,
{xz +y? =136.

V2 QJ (ﬁ._ﬁj_

BigmoBiae: | - —;
2 2



Binnosiap: (10; 6), (6; 10).
Y +3fy =4,

{x +y=28.

Bignosiae: (27; 1), (1; 27).
log, x+log, y=2+log, 2,

2
10g27(x+y)=§.

Bixnosins: (6; 3), (3; 6).

V BIANOBIAB 3aIIMCATH 7x — 2y :
5%.27 =3200,

{logﬁ(y —-x)=2.

VY BIAMOBIIb 3aMUCaTH JOOYTOK KOPEHIB:
x'e =4,
xy = 40.

V BIAIOBiAb 3amucaT 15y + 2x :
1 1 2

x oy 15
log, x +log, y =1+1log, 5.

V BiANOBIAB 3amMcaTH 2x—y I 0 < x <90°:

. 2 . 2 7
sin” x + sin y:Z,

xry=2Z
y 6

[Ipu siKkMX a cucTeMa HE Ma€ PO3B’A3KY?
2x+31y =-23,
2x +2ay =23.

Biamosins: 15,5.

VY BiANOBiIb 3amucaTé 100YTOK KOPEHIB:
2°.37 =6,
3.4 =12,

VY BiZMOBib 3am¥caTH T00YTOK x -y :

yx+y =2,
(x+y)- 7" =2744.



VY BiZMOBIb 3anMicaTH HAMOLIBIIE )
(1+y)" =100,

4 5 x—l_( _1)2):
(y -2y +1) = (J)}/+1)2.

VY BIAMNOBIE 3aNIMCATH HAMOUIBIITY CYMYy KOPEHIB:
x+y+xy=11,
x+y—xy=1.

VY BIAMNOBIIb 3anUCaTH JOOYTOK KOPEHIB:

T
X

lgﬂ:w/x+y—,/x—y.
y

3anucary y BIANOBiAbL Xy A x >0, y>0:
yx+y — x4
xx+y — y'

Bignosigs: 1.

[Ipu sikomy m cucTeMa He Ma€ PO3B’SI3KY:
3x+(m—2)y =1,

{(m +2)x+4y =2.

BianoBins: —4.

3anucary y BIMOBiAL 6x— 7y :
%logz x—log, y =0,

x* =5y +4=0.
BigmoBinge: —1.

37.27 =1152,
{logﬁ(x+ y)=2.
Bignosias: (-2; 7).

37.27 =972,
{logﬁ(x—y): 2.
Bianosizae: (5; 2).

3
Bignosizas: (1; 0), (2; 1)



5
N T
(x+) -

310g5(x+y): X—.
Binmnosins: (4; 1)

X2y +1 _»

log, >

(USH NN

log, x-log, (y+1)" =

Bignosizne: (2; 3), (\/5; 15)
y:+2x=17,

{x -3y =0.

Bignosias: (-21; —7), (3; 1)
x'—y=1,

{x —-y=-3.

Bignosins: (3; 8), (-2; 3).
x4+’ =09,

{xy =2.

Bignosias: (I; 2), (2; 1).

3HalTH T0OYTOK KOPEHIB:

3-(2logy2 x+log, yj =10,

X

xy =81.

. . X
V B1ANOBIAL 3alIUCATH — :

y
1 1
log, x=—log, y +—10g2(4 —x),
2 2
log{yj
X
log, (x+y)=—7.
log, 5
1gx —tgy :—2\/5,
X—y -z
3

Bianosinb: (2% + kr; %4‘ kﬂj, keZ.

sinx+y-sinx_y =£,
2 2 2

1
COSX - COS Y =




BigmoBiab: (J_r 377[ +2m; + % + 27znj, neZ.

y_p=_5"

Yy 6’
<)
sinx-sin y = —.

4
BigmoBiab: Z+k—7z; £+k—7z , keZ.
6 2 3 2
x+y="=

Yy 3’
1gx - t. —l
8X 18y 3

Bianosinb: (% +kr; %— kﬂj, keZ.

. ) 1
sinx-siny=—,
4 4
3tgx =tgy.

Biamnosizs: (0; 0), (ZJFT; o

Po3B’si3yBaHHS cUCTEM PIBHSIHB 3 TphOMa 1 OUJIbIIIE 3MIHHUMU MTOTPEOYIOTh KPiM
KJIACUYHUX CIIOCOO0IB e i MESKUX MTYyYHUX MpuiioMiB. Lle MOsICHIOETCS TUM, 1110
HE 3aBXK/IM BJIA€THCS TAPHO BUPA3UTH OJHY 3MIHHY Yepe3 iHIII 1 TAKUM YUHOM
3MEHIINUTHA KUIBKICTh HEBIZJOMUX B CHCTEMI.

[ mpyra mijmcTaBa — He 3aBXKIM MEPETBOPEHA CHCTEMA PiBHSIHB 3 MEHIIIOIO
KUTBKICTIO 3MIHHUX PO3B’SI3y€ThCS MOPIBHIHO JIETKO.

[IpoimocTpyemo 11e Ha KOHKPETHUX BITpaBax.

x-(y=1)=3 O
B-»)z=1, @
(x-2)-(2-z)=1. (3)

Po3B'sa3anHs:
3 piBHAHB (1) 1 (2) BUpa3uMO 3MiHHI x 1 z 4epe3 y:
R 523 1 (4); 3HalieH1 3HaYeHHS T11JICTABUMO B PIBHSIHHA (3):
Y= -y

(i - 2] . (2 —%j =1. Po3B’s13yemMo yTBOpEHE PIBHSIHHS:
-y



3—2y+2'6—2y—1:1; 5—2y'5—2y:
y—1 3-y y=-1 3-y

(5-2y) =(y—1)-3-y) 25-20y+4y* =y> +3y+y-3; 5y —24y+28=0;

D=24>—-4.5.28=576-560=16.

Jﬁ=2%§£=2;yz=2%§i=l&

[TigcTaBnsarouu i 3Ha4eHHs y popMyiu (4), 3HailneMo:

3HA4YCHHA x Ta z:

yiliy¢3. I;

X ——3 =3, x, = 3 ——3 ——2——2
Y21 T 2-28 -08 4 47
5
ZIILII; 22: 1 :Lzs_
3-2 3-2,8 0,8

Bianosias: (3; 2; 1), (—%; 2.8; 5).

x—y+z=0, )

3x° +3z2° +5x2=0, (2)

2x° —2y° =3xyz=0. (3)

Po3B'a3anns:

3 mepuioro piBHSHHS BUPA3UMO z Yepe3 x Ta y:
z=y—x. [liZcTaBUBIIM 1€ 3HAYEHHS z B APYTE 1 TPETE PIBHIHHS BUX1THOT
CHUCTEMH, JIICTAHEMO CUCTEMY JIBOX PIBHSHbB 3 IBOMa 3MIHHUMU:
3x? +3-(y—x)2 +5xy-(y—x): 0, (4)
{2x3—2y3—3xy-(y—x)=0. )
Jlpyre piBHSHHS €] CHCTEMU MOKHA IEPETBOPUTH:
2-(x—y)-(x2 +xy+y2)+3xy-(x—y)=o;
(x—y)-(2x2 +2xy+2y° +3xy): 0;
()c—y)-(2)c2 +5xy+2y2): 0;

x—y=0,
2x> +5xy+2y> =0.
2 2 X y
2x" +5xy+2y =0|:xy; 2(—j+5+2(—j:0_
y X
Tlo3HaYMMO > =1
y

2-t+5+§:0, t#0.

2t +5t+2=0, D=25-16=09.
tl :L_?’:_z; tz :_5+3:_l_
4 4 2

x=-2y, x=-0,5y.
YTBOPUMO CYKYIHICTh TPHOX CUCTEM PIBHSHb:




{3x2 +3(y —x)+5xp(y —x)=0,

x—y=0. ©)

0,

{3x2 +3(y —x)+5xp(y - x) 7)

x=-2y.

8
x=-0,5y. ®)

{3x2 + 3(y - x)+ Sxy(y —x) =0,

Po3B’sxemo cuctemy piBHSHB (6):

3x* +3:0+5xy-0=0, x, =0; y, =0.
Po3B’sxxemo cuctemy piBHAHB (7):

3-(-2p) +3-(v+2p)+5-(-2y)- y-(r+2y)=0,
12y” +9y-30y° =0:(-3)

10y° —4y> -3y =0

y=02a60 > -4y-3=0, D=16+12=28=4-7

Cucrema (8) Mae po3B’sI3KHu:

3-(-0,5y) +3-(y+0,5y)+5-(=0,5y)-y-(y+0,5)=0;
0,75y° +4,5y-3,75y° =0;:(-0,75); 5y’ —y° -6y =0;
y-(Syz—y—6)=0; y=0 abo 5y°—y—-6=0;

1-11 1+11
D=1+120=121; = =-1; = =
Vs 10 Vs 10

x,=—05-(-1)=0,5; x, =-0,5-1,2 =—0,6.

2 =0-0=0; z,=2-~7—(-4+2J7)=2 -7 +4-27 = 6-37;

2, =247 - (£ 4-247)=24 T +4+ 247 =6+ 37

z,=-1-0,5=-15; z,=1,2+0,6 =18.

Binmosime: (0; 0; 0), (~4+2v7;2-+7;6-3v7) (-4-27; 24+/7; 6+37)

(0,5 —1; =1,5), (-0,6; 1,2; 1,8).

1,2;

y+z=3, (1)
z+x=-5, (2)
x+y=4. (3)

Po3B's3anns:

Jonamo 111 piBHSHHS:
2x+2y+2z=2|:2; x+y+z=1 (4).
[lincraBisitoun B piBHSHHS (4) 3HAUEHHS z+ y, NICTAaHEMO 3+x=1, x=-2.
AHAIOTIYHO y-5=1, y=6; z+4=1, z=-3.
Bianosins: (-2; 6; —3).

yz=-4, (1)

zx=3, (2)

xy=27. (3)



Po3B's3anHs:
[lepeMHOXXHUMO J11B1 YaCTUHU PiBHSHB (1 — 3), a TaKOX X MpaBi YaCTUHHU:

x*y?z? =-324; xyz =+/—-324.
BignoBige: &.

zx+xy=-5, (1)
xy+yz=4, (2)
vz+xz=3. (3)

Po3B's3anHs:

Jlomamo piBusiHES (1 — 3):
2xy+2xz+2yz:2|: 2, xy+xz+yz=1 (4)
[TocnigoBHO MifCTaBISIOYN PiBHSIHHSA (1 — 3) B (4), TiCTaHEMO HOBY CUCTEMY
PIBHSIHB:
zy=5=1 |zy=6 (5)
xz+4=1, <xz=-3 (6)
xy+3=1. (xy=-2 (7)
[{ro cuctemy piBHSHB PO3B’A3yEMO aHAJIOTIYHO:
(xyz)’ =36, xyz=16 (8)
[TicTaBastoun MOCIiIOBHO (6 — 7) B (8), AiCTaHEMO:
x-6==6; x==l1;
y(3)==%6; y=342;
x-(=2)=16. |z=13.
Bignosins: (1; 2; 3), (I, =2; 3), (I, =2; =3), (=1; 2; 3), (=1; =2; 3), (-1; —2; —3).

(y+2)-(z+x)=15, (1)

(z+x)-(x+y)=10, (2)

(x+y)-(v+2)=6. ()

Po3B's3anHs:

[TepeMHOXXHUMO J1iB1 1 IpaBl PIBHSIHHS CUCTEMHU:
(x+y)2 -()H—z)2 -(y+z)2 =900; ((x+y)-(x+z)-(y+z))2 =900.
(x+y)-(x+z)-(y+z)= +30; (4)
[TixcraBnstoun nocnaigoBHO (1 — 3) B (4), AiCTaHEMO CYKYITHICTh ABOX CHUCTEM
PIBHSIHB:

xX+y=2, 2t 2 vt 22210 _ s 2+z=35,

y—{—Z:?” X+ y+ z= . x+y+Z— . x+3:5

z+x=5 5=5 2=3, |y=0,
'2 y; BPREEEREES!

NG, 2 [

I 042y 422210 |xty+z==5. [T 277>

z+x=-5. ~ - y—=5=-5.

];)iI[HOBi,Z[bZ (2; 0; 3), (-2; 0; —3).



z+x—-y=3, (1)
x+y—z=-5, (2)
yv+z—x=1. (3)
Po3B'si3anns:

Honamo piBHsHHA (1) 1 (2):
Lz +x—-y=3,

x+y—z=-5.
2x=-2; x=-1.
Jlomamo piBHsiHHS (2) 1 (3):
xX+y—z=-5,
y+z—x=1.
2y=—4; y=-2.

+x—-y=3
N z+x—y=3,
y+z—x=1.

2z=4; z=2.
Bignosiae: (-1; —2; 2).
¥ =(y=z) =3,
y? —(z—x)2 =12,
z? —(x—y)2 =1.
Po3B'si3anHs:
J10 KOKHOTO 3 PIBHSIHb CUCTEMH 3aCTOCYEMO (POpMYITy pi3HUIII KBAJIPATIB:
(x—y+z)-(x+y—z):3, 1)
(y—z+x)-(y+z-x)=12, (2)
(z—x+y)-(z+x—y)=4. 3)
[TepemMHOkHMMO TiB1 1 MpaBi YaCTUHU PIBHSHb CUCTEMH:
(x+y—z)2 -(y+z—x)2 -(z+x—y)2 =144,
(x+y-z)-(y+z—x)(z+x—y)=%12 (4)
[TochigoBHo miacrabiustouu (1 — 3) B (4), AicTaHEMO JIB1 CUCTEMHU PiBHSHb:
(y+z-x)3=12, ([(y+z-x)-3=-12,
(z+x—y)12=12, i {(z+x—y)-12=-12,
(x+y—z)-4:12. (x+y—z)-4=—12.

y+z—x=4, (5 y+z—x=-4, (8)
tiz+x—-y=1, (6) tiz+x—-y=-1, (9)
x+y—-z=3. (7) x+y—-z=-3. (10)
(5)+(6): (8)+(9):
2z=5, z=2,5. 2z=-5, z=-25.
(6)+(7): (9)+(10):
2x=4, x=2. 2x=—4, x=-2.
(5)+(7): (8)+(10):

2y="T, y=3,. 2y =-T7, y=-35.



Bignosinm: (2; 3,5 2,5), (-2; —3,5; —2.5).
Xz _ L
x+y
2z
y+z
Sxyz 1
Z+Xx
Po3B'sa3anns:
[lepeBepHEMO KOXKHE 3 PIBHSIHb CUCTEMU:
X+y _ L Xty _ L
xXyz xXyz
y+z :1|.2, y+z ),
2xyz 2xyz
Z+X:1|.5. Z+X:5.
Sxyz Sxyz

Po3ainumo koxkHUM wieH YhceNbHUKA Apo0y Ha 3HAMEHHUK, BBAYKAKOUH, 1110
x#0,y#0,z#0.

Ll o
vz Xz
Lilos @
Xz Xy
1 1
—+—=5. (3)
yz Xy
[Ticns momaBaHHS JTIBUX 1 TPABUX YAaCTHUH PIBHSHb CUCTEMU OJICPIKUMO:
2422, 8|2 I Sy 4)
yvz Xz Xy Xy xz yz
[TinctaBnstoun (1 — 3) B (4) MaTuMeMo:
1 1 1
—+1=4, —=3, _L
xy xy g4 37 (5)
L+2 =4, 3BIlacu: 1 2, {yz= l,
yz vz 2 (6)
xz=-1.
L+5:4. Lz_l_ 0
Xz Xz

[Ticist mepeMHOKEHHS JIIBOI 1 MPaBOi YaCTUHU PIBHSIHHS OCTaHHBOI CUCTEMH,
IICTAHEMO:

6
BianoBins:

(xyz)’ 25

)

x+y*+z°=29, (1)

(2)
xy—yz—zx=-14. (3)

Xy + yz+zx =26,



[ToMHOXMMO 0OMIB1 YacTUHU PIBHSIHHS (2) Ha 2:

N 2xy+2yz+2xz=52 (4).

x*+ y’+ z’=29

x>+ y +z27 +2xy+2yz+2xz =81.

Honamo piBHsHHSA (1) 1 (4):

3a popmyIoro KBaJpaTa TpUUIEHA MAEMO:

(x+y+z)2 =81, x+y+z=19.
Jlomamo piBHsHHS (2) 1 (3):
2xy =12, xy=6.

YTBOpUMO TaKi Bl CHCTEMU PIBHSHB:

xX+y+z=09,

xy =6, 1
Xy +yz+zx =26.
xX+y=9-z,
{6+z-(x+y):26.
6+z-(9-z2)=26,

6+9z—z"-26=0,
z2-92z420=0,
z,=4, z, =5;

Maemo 11Bi CUCTEMHU PIBHSIHb:

xy =6. xy =6.

x+y=35, x+y=4,
xy =6. xy =6.

{x+y+4=9, {x+y+5:9,

y=5-x, y=4-x,
x-(5-x)-6=0. |x-(4-x)-6=0.

xX+y+z=-9,

xy =6,
xy+yz+xz=26.
xX+y=-9-z
{6+z-(y+x)=26.
6+z-(-9-2)=26,
6-9z-z>-26=0,

—x*+5x-6=0, —x*+4x-6=0, —4x—x2—6—0, —5x—x2—6=0

x*=5x+6=0, x’—4x+6=0,
x,=2,x,=3. D=16-24<0

v =3 y,=2 &
z, =4, z, =4.

z24+9z4+20=0,

D=81-80=1,

zZ, =ﬂ=—5, z, :_9+1 =—4;

2

x+y-5=-9, |[x+y—-4=-9,

xy =6. xy =6.

x+y=-4, x+y=-5,

xy =6. xy =6.

y=-4-x, y=-5-x,

X ( x-(—S—x):6.
x*+4x+6=0, x*+5x+6=0
D=16-24<0 D=25-24=1

-5-1 -5+1
X, =———=-3; = =-2
) o2

Bignosine: (2; 3), (3; 2), (=3; =2), (-2; -3).

X+y—z=2, )
x’+yP+z°=6, (2)
x+y -z =8. (3)

Po3B’s13aHHs:;

[lepeTBOpUMO TpETE PIBHIHHS CUCTEMHU:



¥+ =8+2> ()chy)-(x2 —nyryz):8+z3 (4).
3 mepIIOro piBHAHHSA CUCTEMU MAEMO:
xX+y=2+z, (35)
x> +y’=6-2z7, (6)
(x+y)2 = (2+z)2. )
3 Ipyroro piBHAHHSA BUILIMBAE, WO (x+y) = x> +2xy+y*, 2xy=(x+y) —(x2 + yz),

SCea)) —2()62+y2) (7)

[TizcraBasemo (6) 1 (8) B (7):
(242 —(6-22) 444z+22—6+2° 4z+2z-2
2 2 2

[TixcraBasemo (5), (6), (9) B (4):
(2+z)-(6—zz—22—2z+1)=(2+z)-(4—2z+22>
(2+2)-(7-222 =22)-(2+2)-(4-22+2%)=0;
(2+2)-(7-22> -2z 4+2z—22)=0;
2+Z ( 322+3)
2+z=0, ~3z? +3 0,

z==2. z22-1=0, (z-1)-(z+1)=0, z, =-1; z =1.
YTBOpUTHCS CYKYITHICTh TPHOX CUCTEM PIBHSHb:
x+y=0, x+y=1, x+y=3,

=z +2z-1(9)

xP4+y2 =2, x*+y> =5, x> +y° =5,

z=-2. z=-1. z=-1.

Po3B’s5keMO KOXKHY 3 IUX CHCTEM PIBHSHB!

y=-X, x2+(—x)2=2, 2x* =2, x* =1, x=-1 x,=1.

n=>L y,=-L

y=1-x, (I-x) +x* =5, x*+1-2x+x7 =5, 2x* —2x-4=0}2 x> -x-2=0,
x;=-1, x,=2.
yy=2, y,=-L

y=3-x, 3-x)+x’ =5 9-6x+x>+x°=5=0, 2x* —6x+4=0[2 x’ -3x+2=0,
xs =1, x;=2.
ys=2, yg=1

Bimmosine: (-1; 1), (1; —1), (-1; 2), (2; =1), (1; 2), (2; 1)

X+y+z=-2,

@
14_14_1:_1’ (2)
X y z 2

A3)
xyz=2.

Po3B'sa3anHs:
[lepeTBOpUMO piBHSHHSA (2) 3 ypaxXyBaHHSIM PIBHSIHHA (3):
yztxz+xy 1 yz+xz+xy
2

2

1
—-—, yz+xz+xy=-1.
xyz 2 2 4 4



YTBOpHUMO cucTeMY PIBHSIHb PIBHOCHIBHY BUXI1THIN:

xX+y+z=-2, 4)—> |[x+y=—z-2, (7)

vz+xz+xy=—1, (5)—> (x+y)-z+xy=—l, ()

xyz =2. (6) X :%. 9)
z

[TincraBnsroun (7) 1 (9) y (8), nictanemo:

(—z—2)-z+2+1=0|-z, —z2 =227 42z42=0—> 2’ +2z* —z-2=0.
z

[IlykaemMo AUTHPHUKY BUTHHOTO WiIEeHA: +1 1 +2.
—1: (=1 +2- (-1 +1-2==142+1-2=0. z, =—1.

7z +2z° —z-2|z+1 z242z-2=0, D=1+8=9,.
P4z’ 4z-2 22:%:—2; 23:_1;3: ,

[TincTaBnsiemo z, =—1 B piBHSIHHSA (7) 1 (9):

xry=1-2, {)H—y:—l, {y:—l—x, {y=—1—x,
2

== x(-1-x)=-2. |-x-x*+2=0.

x> +x-2=0. [ligcTaBisiemo z=-2 B piBHAHHA (7)1 (9):

x+y:0’ y=-X Yy ==X,
xy=-1. x-(—x)z—l.

xy=-2.

y1:17 y2:_2: -2

Xy =—.

X1:—2, Xzzl, x+y:2—2, {
zy==1. |z, =-1. 2

x=1 y,=-1, z;=-2, x,=-1, y, =1, z, =-2.
[lincraBnstoun z =1 B piBHIHHA (7) 1 (9), nicTaHEMO:

*ty=-1-2, {x+y:—3, {y:—3—x, {y=—3—x,

xy:T, xy=2. x-(-3-x)=2. |-3x-x>-2=0.



y=-3-x,
x2+3x+2—0 x5:—1, xﬁ:_z’ y5:_25 y6:_1, 25:1, 26:1'

Bignosine: (-2; 1; 1), (I; =2; =1), (I, =1; =2), (=15 1; =2), (=1; =2; 1), (=2; —1; 1)
[{ro cuctemy piBHSIHDb MOXHa OyJ10 O PO3B'SA3aTH 3a JOMOMOTOIO y3araJlbHEHOT
Teopemu Bieta, arie BoHA HE BXOIUTH B Iiporpamy 3 matemaTuku jyist 30111
Y 4+xy+y’ =1, (1)
Y +yz+z° =3, (2)
2 +zx+x’=7. 3)
Po3B'sa3anHs:
Bin piBHsHHS (1) BigHIMEMO PIBHSHHSA (2):
x*—y? +y(x—z)+y2 —zP=-2->x"-z7’ +y(x—z)=—2,
(x—z)-(x+z)+y-(x—z)=—2, (x—z)-(x+y+z)=—2 (4)
Amnauoriuno (2) - (3):
y' -z +z-(y—x)+z2 —x’ =4y’ -x +Z-(y—x)=—4.
(=) (r40)+ 2y )= 4> (rx) (x4 42) =4 (9
Pozainumo (4) na (5):

By e Ty e

[TizcraBumo (6) B (1):

x? +x-(3x—22)+(3x—2z)2 =1 x? +3x* —2xz+9x> —12xz +4z* =1,
13x* —14xz+4z° =1, [13x* —14xz+4z> =1,

{ +{14x2 +14xz+14z° =98

Xt +xz+z° =7|-14

27x* +18z% =99
PosrasiHeMo cuctemy piBHSIHB:
IMJICTAHOBKA z = £x.

13x% —14x(tx)+ 4(x)’ =1, [13x? —14x%t+4x°1* =1,
x’ +x(tx)+(tx)2 =17.
{xz-(13—14t+4t2)=1, 13-14t+4 1

X +xt+xit =1,

2 (l4r422)=7. 1+t+1° 7’
BuxopucToBytoun 0OCHOBHY BIACTHBICTh MPOMOPIIii, 1ICTAHEMO:
7-(13=141+22 )= (141427 )15 91981+ 28 =1+1+17;
91-98t+28t* —1—1—1t>=0—>27t* —99¢ +90 = 0;
_99-9_90_5  _108_,

D=99"-4-27-90=9801-9720=81 > t, =——=—=—; t, =——=2,
54 54 3 54

z :gx a00 z=2x. IlizcraBnsemo i 3Ha4eHHS B (6):

y=3x—2-§x:3x—?x:9x_310x=—%x ab0 y=3x-2-2=3x-4.




2 2 2 2 _
27 JIFHZ =% JIHZ =% o 1122299, (2747 41122 =99,
(4) y=-3% (B) y=-3% (B){y=3x-4, (I'){y=3x—4,
5 z=2x. Z:Ex_ z=2x.
zZ=—X. 3

Po3B'spkeMO KOKHY 3 IIUX CUCTEM PIBHSHB!

2
A): 27x2+11-(§xj =99; 27x2+§x2=99|-9; 243x% +25x> =891,
268x> =891, x> = 2L x:—‘/ﬂ x :‘/ﬂ
’ 263 ! 263’ 263
5

2
L e s [er s (s
M3V 263 2T 3263 T 3V 263" 2T 3V 263

Xy =, =
71 71
1 /99 1 /99 99 99
J’3:§\/%a y4:_§\/%a zy=-2 LTk z,=2 71
B): x,=- &, Xg = @,
263 263

[\

_[891.1 (891 5 [891)( [891 1 8915 [891)( [09 1[99 , [99
263°3V 2637 3V263 (V263 63 3\V263 | 7173\ 71° 717

_ _ 891_3\/891_4_§ 891

371V263° V263 "3V263 )

)-(x+z)=x, ()
)-(r+x)=2y, (2)
)-(z+y)=3z. ()
Po3B'si3anHs:
VYHikanpHu# cocid po3B’si3yBaHHS.
Sxmo x=0, TO (y+z)-(y+x):2y, (y+z)-y: 2y, Yy +yz=2y, y+z=2.
3 piBHsHHA (1) BUIUIMBAE yz=0= y =0,z =0;(0;0;0).
Hexaii x=y =0, Tozi 3 piBHSHHS (3) MaeMO:



(z+0)-(z+0)=3z, z* =3z, z-(z-3)=0, z=0 abo z=3; (0;0;3).
Hexail x =z =y, Toxi (y+0)-(y+0)=2y, y*-2y=0, y*-2y=0, y=0 a0o y=2;
(0;2;0).
Hexaii y=z=0, toai (x+0)-(x+0)=x, x> ~x=0, x=0, x=1; (1;0;0)
Hexait x=0,y+#0,z#0.
Himumo (1) Ha (2):
(x+y)-(x+z)=x  x+z_ x
(y+z)-(c+y)=2y" y+z 2y
Jimumo (2) Ha (3):
+2)-(+x)=2y y+x _2y
(z+x)-(z+y)=3z’ z+x 3z
3aCTOCOBYHOYM OCHOBHY BJIACTHBICTB MPOMOPIIii, JICTAHEMO:
(x+z)-2y=(y+z)-x, — |2xy+2zy = yx+ xz,
{(y+x)-3z:(z+x)-2y.—> {3yz+3xz=2yz+2xy.
xy+2yz—xz=0, (4) xy+2yz—xz=0,
{2xy—yz—3xz=0. (5) _)+{

4xy—2yz—6xz=0.
Sxy—7xz=0, x(5y-7y)=0,x#0, TOxi 5y—7z :O,yzgz.
[le 3HAYEHHS MiACTaBISEMO B PIBHSHHS (4):

x-zz+2-zz-z—x220, sz+ﬂzz—x220, gzx+ﬂzzzo; z- gerEz =0,z#0,

5 5 5 5 5 5 5 5

.2 14 . .
TOA1 §x+?z=O|>< 5, 2x=-14z, x=-7z. 3Ha4Y€HHS X Ta ) MJCTAaBUMO B PIBHIHHS (3):
(z—7z)-(z+%zj:3z, —62-2,42:3Z|:3Z,—22-2,4=1;

10 5 5

Binnosins: (0;0;0),(0;0;3),(0;2;0),(1; 0;0), (ﬁ - —ij.

24° 247 24
3x—4/x+7y =2y,
AX+Yy+2y=3x.

UYx+7y =3x-2y,

JX+y =3x-2y.
C|4x+Ty=a, [x+7y=a", x+7y=a’,

Toni {\/ y { y { y

Po3B'si3anns:

JomibHO 3pobuTtn 3aminy 3x—2y =a (1)

2 2
[x+y=a. x+y=a|-(—1). —-X—y=—a |-7.
I[OI[&IO‘{I/I piBHHHHH OCTaHHBLO1 CHUCTEMHU, ,Z[iCTaHeMO 3HAYCHHA x Ta y:
4 2
4 2 a —a
6y=a"-a, y= ,

6



{x+7y=a4, +{x+7y:a4, _7a’-a*

xty=da’l(-7) |-Tx-Ty=7d° ¥ 6

—6x=a*-7a’
[TincraBnsroun 111 3HAYEHHSI X Ta y B 3aMiHy (/) IicTaHEeMO:
2 4 4 2
3_7a a__,a -a
6 6
~5a* +23a> ~6a=0}(-1), 5a*-23a> +6a=0, a-(5a’~23a+6)=0, a,=0;
5a°-23a+6=0. a,=2, 00 5-2°-23-2+6=0.

=al 6, 2la’ -3a" -2a" +2a* =6a,

S5a’ —23a+6|a—2

D =100+60 =160,

5a° 102> [sa’+10a-3 10-4160  ~10-2440
= - -
) 10 10
Soar=2a _-10-410_ s+210 o
10a” —20a 10 5 O
3a+6 aﬁﬂm
3a+6
0
2 _H4 4 N2
Toni x, = 2y, 1—0 O _o (0; 0).
7-22-2" 2¢-2 16-4
2 6 V2 6 6 ( )
2 4 2
(542410} (542410 . 25-20V10+40 (65-20v10
5 5 25 25
x3: =
6 6
455140410 4225-26004/10 +4000  11375-35004/10 — 4225 +2600+/10 — 4000
__ 25 625 _ 625 _
6 6
3150 -900+/10
625 3150-900410  315-90410  63-1810 21-6v10
6 3750 375 75 25
4 2 2
2410-5) (2410-5) (40-20V10+25)  40-20410+25
a—a’ 5 5 25 25
BT T 6 - 6
2
65-20V10 | _(65-20510 | 4925260010 +4000 5620410
_ 25 25 _ 625 25

6 6 B



 8295-2600:/10 —1625+5004/10  6600—2100510 66021010
625-6 3750 375
_132-42410 _ 44-14410

75 25

Bigmnosizas: (0;0),(2;2), (

21-6410 44—14410
25 725 '

y+z—x x+z—-y xty-z

= XyZ.
4 16 4 4
Po3B's3anHs:
BBeeMo HOBY 3MiHHY: 2~ = x+lz6—y X Z —Z —xyz=t.

YTBOpUMO CHCTEMY PiBHSHbD:

v+z—x=4t, (1)

x+z—y=16¢t, (2)

x+y—z=4t, (3)

xyz =t. 4)
Honamo piBusuHA (1), (2), (3):
x+y+z=24t (5)
Bignimemo (1) Bix (5):  2x=20¢, x=10z
Bigaimemo (2) Bix (5): 2y=8t, y=4t
Bignimemo (3) Bin (5): 2z=20¢, z=10¢.
3HalieH1 3HaYeHHA X,y 1 z MJICTABUMO B PIBHSHHSA (4):
10¢-4¢-106 =1; 4008 —1 =0, ¢-(4002 —1)=0;
t,=0, x,=0, y,=0, z, =0.

, 1 1 1 1

Tao BTy TRy

T N

2T 500 2,y3_5, 3T,
.l

P20

. . 1 1 1 1 11
B 2 (0;0;0), | ——;——;—— ||| === |
inosins: (0;0; )( S5 2},[2,5,2j

3aBaHHA 1)1 CAMOCTIHHOI po0OTH:
x> +xy =15 . .
’ Bigmosine: (3;2),(-3;-2).

{y2+xy:10. 8 8 ( )( )

2 =231 . .
{yz ty=231 Bignosiae: (10;11),(~10;-11).
x" +xy=210.

{x3 +y° =35,

Bimnosine: (2;3),(3;2),(-2;-3),(-3;-2)
x+y=3.



x-y=12,

xz=15, Binnosins: (3;4;5),(-3;-4;-5).
yz =20.

xy+xz="7,

xy+yz =15, Bimnosiap: (1;3;4),(—1;-3;-4).
vz +xz =16.

X+ xy—xz=2,
y +xy—yz=3, Bianosigs: (g, I; —ij, (—%; —1; ij
2’ —xy—yz=4.

Xy _2
x+y 4

il :é, Bimnosins: (1;3;5).
x+z 6
yz _15

y+z 8

x+y+z=11,

xyz =36.

X2 +y2 :ZZ’

xXy+xz+yz=47,

(z-x)-(z-y)=2.

Bignosins: (-4;-3;-5),(-3;-4;-5), (4:3;5),(3;4;5),

(7—\/113 744113 '9J (7+\/113 74113 .9J

2 2 2 2
(—7—\/113 744113 ._9J (—7+\/113 —7-4113 ._9J
2 b 2 2 b 2 9 2 b -

x> —6xy+6y> =-2,
x*—6xz+11z° =3,
y* —4yz+3z° =0.
Bignosine: (-6;—1;—1),(-=2;—-1;-1), (2;1;1),(6;1;1), (—4; =3;-1),(4;3;1),

(_46__15__ 5](46_15_ sj
V3377 3377 337 J\\337 7433774337 )

x-1_ y-2 z-2
5 3 27 Bianosige: (6;5;4).
x+2y—-z=12.
xr |2 =2 34413 34413
y oy BiI[HOBiI[L:( +2 ;+2 }(—4;—1).
y—x=3

xy+xz+yz=36, Bignmosins: (2;3;6),(2;6;3), (3;2:6),(3;6;2), (6;2;3),(6;3; 2).



x*+y-yx’y =68, . .
Bianosiab:

Y +x-3xy’ =17.

11y +3/x+9y =T7x, . .
BianoBias:

Ax+y=Tx-11y.

logz(x+y): 2, . .
Binmosias:

log 5 y+log sx=2

2%.37 =24, . .
BigmoBigb:

2.3 =54

5
Vx +3y ==4 : .
Vx \/_ 2\/x_’ Biamnosigeb:
X+ y=065.
Eoffein o
BianoBip:
X y+y\/_ 78.
6x \/x+y 5
+ ==, . .
X+ y 6x 2 BiamnoBiab:
Xy:X-l-y
/x+ +x+y-3=-3
Bi,uHOBi,uL
2x+y+—:
X+4/x7 =7 x—w/x -
x—4/x° =y’ x+q/x -
x-(x+y)+w/x +xy+4 =52

(1; 64), (64;

1).

(4;9),(9; 4).

SIES
2)\23

(3:1).(5:-

}

o T30~ :3+470)

Bignosine: (5;4),(-5;—4),(15;-12),(~15;12)

(81),(-8;—

(0;0),(5:3),

(3:1),(1; 3).
(3:1).

1),(8;~1),(~8;1)
(_5;_3)’(10 - 1 N_ 10; 1 j
2437 243 243 243



