Tema 6
AHAJIITHYHA reoMeTpist

I. Anreopaiuni jgiHii I — ro mopsiaky Ha nJiouuHi.

1) Ax+By+C =0 - 3arajgbHe piBHAHHS IPSAMO]. (6.1)
%
Bekrop n= {A,B}, MEPHEHINKYJSIPHAM 10 JaHO1 TIPAMOI, HA3UBAETHCS 11
HOPMAJILHUM BEKTOPOM.
2) Yy =KkX+Db- piBusanns npsimMoi 3 kyToBuM KoedinmienTom K, (6.2)

k =tga , e a —xyT, yTBOpEeHHUH NPSMOIO 3 JoJaTHUM HamnpsiMom oci OX, b —opaunarta
TOYKH TIEPETHHY MpsAMOi 3 Biccio Oy.

3) Yy —Yo =K(X—X,)—piBHAHHSI TpAMOi, MO NPOXOAMTHL dYepe3 JaHy TOUKY
Mo (Xo; Yo )3 3a1aHUM KyTOBHM KoedimienTom K (6.3)

X—X —
4) L _ Y7 piBHsiHHA npsiMoi (6.4), 1m0 MpoxoaAuTHL Yepe3 ABi JaHi TOYKH
X2 =X Y= V1
Ml(xl; Y1) Ta M2(X2 Yo ) I3 3aranpHOrO piBHSAHHS TpsiMoi AX+ By+C =0 moxHa

3HAUTH il KyTOBHH Koe(pinieHT

A
K=——. 6.5
5 (6.5)
Kyt ¢ Mixk 1o0Ma npsiMuMH, 1110 MalOTh KyTOBi Koedinientu K; i K,, BU3HagaeTncs 3a
dbopmyioro:
tgp= 20 (6.5
T I kK, |
YMoBa napasieJbHOCTi ABOX npsiMux: K; =K, ; (6.7)
nepneHauKyJsipHoOCTI: K, = —ki; (1+k.k, =0). (6.8)
1
Bincrans Bin Toukn M (X, ; Y, ) A0 mpsimoi Ax+ By+C =0 nopiaioe
AXy + Byy +C
g =A%+ By +C| (6.9)

VA? + B?
5) X—=Xo _Y—Yo

= — PIBHSIHHSA NPAMOI, 0 NPOXOAMTH 4Yepe3 TOUYKY MO(XO;yO)

m n
% . .
napaje/bHO HANIPSIMHOMY BeKTOpY S = {M,N}(kaHoHiuHe piBHAHHA TpsiMoi).(6.10)
6) —+% =1— piBHsSIHHA TpsIMOi y Biapi3kax Ha ocsx, me a i b— Bigpi3ku, mo ix
BiJITHHAE TIpsiMa Ha KoopAUHATHHUX ocsax OX i1 Oy (6.11)

II. Anreopaiuni nosepxHi I — ro mopsaky.
1) Ax+By+Cz + D =0 — 3arajibHe piBHSIHHS IJIOIIVHH; (6.12)
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BEKTOP B} = {A, B ,C},HepHeHI[I/IKYJI}IpHI/Iﬁ 10 JaHOl IUIOLIMHM, Ha3UBAETbCA 11
HOPMAJILHUM BEKTOPOM;

2) A(X —Xo )+ B(y - Yo )+ C(Z -2 ) =0— piBHAHHA IUIOIUMHU, 10 MPOXOAUTH 4Yepe3
TOYKy M, (Xo Yo ,ZO) NePHeHAUKYJISIPHO 10 HOPMAJIBLHOI0 BEKTOPa

N
n={AB,C} (6.13)

3) X Y, 24 (6.14)
a b c

- piBHSIHHSI TJIOIIMHHU Yy BiApi3kax Ha ocsix, A¢ a,b,C - BeIWMUMHU BiAPI3KIB, IO iX
BIITUHAE TUIONTMHA Ha koopauHaTHHUX ocsax OX,0y,0z BiamoBigHO;

X=X Y=Y1 I—-17y
4) X2 =X Y2 = Y1 2, -21|=0 (6.15)
X3 =X Y3 = VY1 I3=4

- PIBHSIHHA TUIOIUMHH, 10 MPOXOAUTH Yepe3 TPHU 3aJaHi TOUKH (SKI HE JIeKaTh Ha
onuiii mpamiit) M (X1,Y1,21); Mo(X2,Y2.22);  M3(Xs,Y3,23) .

Bigcranp Bix Toukn M (Xo Yo ZO) mo miaomuHu AX+ By +Cz + D =0 Bu3Ha4arorsh
3a OpMYJIOIO:

J- |Axy + Byg +Czg + D\.
VA2 +B? +C?
Kyt mick 1Boma miaomuaamu A X+ B;y+Cyz+D; =0 ta A X+B,y+Cyz+D, =0
3HaXOAATh 32 (HOPMYIIOIO:

(6.16)

A A, +B;B, +C,C,

COS @ = : 6.17
Y JAZ +B2 +C2 . \|AZ +BS +C2 (&40
YMmoBa nepnenauxkyasaprocri momun: A/A, + BB, +C,C, =0. (6.18)
YMoBa napaJieJibHOCTi NJIOIINH: A = B = & (6.19)
A, By Gy
JIBi IUIOIIMHHU CHiBNAJAK0Th, SIKIIO CIPAB/KYIOTHCS PIBHOCTI:
A_B_C_D (6.20)
A, B, C D
II1. AnreopaiuHi JiHii I — ro mopsiaky B mpocropi.
[Ipsima y mpocTopi MOXke 331aBaTHCh:
1) sik JIiHis MepeTHHY ABOX TMJIOLIUH:
{A1x+ B,y+C,z+D, =0, (6.21)
A, x+B,y+C,z+ D, =0,
2) mapamMeTpuYHUMU PiBHSIHHSIMU:
X=Xg+Mmt, Y=y, +nt, z=12,+ pt, (6.22)
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ne My (Xo,Yo,20)- 3amaHa TOUKa, IO HATEKUTH TPAMIH, Z:{m,n,p} - HanpsMHUK
BEKTOp HPsAMOI;
3) KAHOHIYHUMU PiBHSIHHAMU:
X =X _y-Yo _71-1
m n p
4) piBHSIHHAIMH NPSIMOi, 110 NPOXOAUTH 4Yepe3 ABi 3axaHi Toukm M 1(X1;y1;zl)i

Mz(xz’Y2’22) €

, (6.23)

X_Xl _ y_yl _ Z_Zl (624)

Xo=Xy Yo—=V¥Y1 214
X=X _Y=Y1_2-2, . X=Xp Y=Y 11

Kyr wmix aBoma mnpsamMumu:

1 = =
my Ny Py m, n, P
00UYHUCITIOIOTH 32 (HOPMYJIIOIO:
mym, + NN, + P1Py

2 2 2 2 2 2
\/ml L '\/mz +Ny; +P3
YMo0Ba MapaieJibHOCTi MPAMHUX

COS ¢ = (6.25)

my Ny _ ﬂ_ (6.26)
m, N, Py
YMoBa nepueHauKyJIApHOCTI NPSAMHX:

X —X — Z-12
Kyr mixk npsimoro o _ Y=Y _ O i mrommHOWw AX+ By+Cz+D=0
n p
3HaXOJATh 3a (POPMYIIOIO:
) Am+Bn+C
sing = | i : (6.28)
\/mz +n% + p? \/A2 +B2+C?
YMoBa napaJieJibHOCTI NPAMOI i VIOUUHH!
Am+Bn+Cp =0. (6.29)
YMoBa nepneHAuKYJIAPHOCTI NPSAMOI | IVIOINHH:
A_BC (6.30)
m n p
Touky nepeTuny npsiMoi i NJIOIMHM 3HAXOSTH 13 CUCTEMU PIBHSHbD:
X= XO + mt,
=Yy +nt,
y=Yo (6.31)
Z=1+ pt,
Ax+By+Cz+D=0.

V. Anre0paiyHi JiHil APYyroro nopsiaxy.
Hexaii 3aano 3arajibHe piBHSHHS IPYroro CTENEHs, IKe HE MICTUTh TOOYTKH 3MIHHUX
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1)

2)

Ax? + By? +Cx+ Dy +E =0. (6.32)
Sxmo 1mbOMy pIBHSHHIO BIJIIIOBIZA€ JIiHIS HA TUIOMIMHI, TO B PE3yJbTaTi BUIIJICHHS
MOBHUX KBaJIpaTiB BIAHOCHO KOXKHOI 3MIHHOI BUXiJHE PIBHSAHHS MOK€ HAOyTH BUTIISAY:

2 2
(x=% )" +(y—yo) =R? (6.33)
- KOJIO pajiyca R 3 HEHTPOM Yy TOYLi C(XO Yo ) 30kpeMa, piBHSHHS KOJja 3 LIEHTPOM
y MOYaTKy KOOpJAUHAT:

x% +y2 =R2, (6.34)
2 2
(X _a)z(O) + (y _sz) -1 (635)

- ejinc 3 weHTpom y Touni C (XO ; yo). 30kpeMa, KaHOHIYHE PIBHSHHSI €IIilca Mae
BUTJTISI:

X y
—+—=1 (6.36)
a? b?
(puc. 6.1), ne b>=a%-c?, a>b (6.37)
a vyt o2
%2 iy
_—1 ¢ ‘ 2 -
A\ 0 J A :
By
| )
Puc. 6.1
Biacrani mixk BepimHamu: Benuka (QpokanabHa) BiCh
A A =2a (6.38)
1 MaJia BiCh
BiJICTaHb MIXK (hOKycaMu
F,F, = 2c; (6.40)
a,b - miBoci eximnca.
ExcueHTpUCHTET & BU3HAYAETHCS PIBHICTIO
g=2, (6.41)
a
OYEBHJIHO, JIJIS EITITICY O<e<l.
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FM =1 i F,M =r, - dokanshi pagiycn Touku M (X,y).
JlupexTpucH erirnca

x=+2 (6.42)
g
x2 2
PiBHSIHHS 10THYHOI 10 einca —- + b_2 =1 yToumi M, (XO ; yo) Ma€ BUTJIAA:
a
Xo , Yo
220,20 9 (6.43)
a’? b’
2 2
3 (X_XO) _(y_yO) —+1
) 2 2 T
a b

(6.44)
- rimep0osia a0o cnpsikeHa A0 Hel rimep0osa 3 HEHTPOM Yy TOYLI C(Xo,yo) Ta
XapaKTEPUCTUYHUM TPSIMOKYTHUKOM 3i cropoHamu 2a i 2b. [liaromami mporo
NPSIMOKYTHUKA — ACUMIOTOTH rinepoonu (puc. 6.2):
A
y

Puc. 6.2
4) (y=¥o)* =% 2p(x—Xo); (6.45)
(x=% ) = £ 2q(y - o) (6.46)

- mapa6ou 3 Bepmmaamu y Touni C(X,,Y, ),cCHMeTpHYHI BiTHOCHO MPAMHX X = X,
Ta Y =Y, BIANOBIIHO (puc. 6.3).

¥




V. Aare0paiuHi moBepXHi APyroro nopsiaxy.
AJIreOpaiuyHOI0 MOBEPXHEID APYroro MOPsiAKY HA3UBAETHCS MOBEPXHS, PIBHSIHHS SKO1
B JIEKapTOBIN CUCTEM1 KOOPJIMHAT MA€ BUTIISI:

AX? + By? +Cz? +2Dxy + 2Exz + 2Fyz + Gx + My + Lz + K =0, (6.47)
ne xoedimientu A B,C,D,E,F omnodacHo #0.
1. Huninapuyni noBepxHi.
PiBHsHHS
F(x;y)=0 (6.48)
BH3HAYA€ MWITHAPUYHY MOBEPXHIO 3 TBiPHOI0, MapaJieJibHOIO oci OZ.
AHAaJIOTIYHO,
F(y;z)=0 (6.49)
i
F(x;z)=0 (6.50)

- PiBHSIHHSI HWIiHAPUYHUX MOBEPXOHDb 3 TBIipHUMHU, NapajejbHuMHu ocsim OX i Oy
BiZIMOBITHO (puc. 6.4 a,0,B).

/ F(SC;Q)=0

Puc 6.4
Huainapu apyroro nopsiaky:
1) kpyroBumii: x> +y? =R? (puc.6.5); (6.51)
X2 y2
2) eminTHaHuii: — +-— =1 (puc.6.6); (6.52)
a’ b?
X2 y2
3) rinepGosiunmii — —=— =1 (puc.6.7); (6.53)
a~ b
4) napaGouiunmii: y2 =2px, p>0 (puc.6.8). (6.54)
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2

Puc. 6.5 Puc. 6.6 Puc. 6.7 Puc.6.8

2. IloBepxHi 00epTaHHs.

IloBepxHed 00epTaHHS HA3MBAETHCA TOBEPXHS, YTBOpEHAa OOEpPTaHHSIM 3aqaHOi
TI0CKOi1 J1iH1T L HaBKOJIO Aesikoi mpsiMoi | (oci o0epTaHHs), 0 JICKUTh Y TUIOLIMHI JIiHIT L.

[IIo6 micTatu piBHSHHS TMOBEPXHi, YTBOPEHOI OOepTaHHSM JiHII L, 1m0 JeXuTh y
wiomuHl OXZ, HaBkoj0 oci Oz, Tpeba B piBHIHHI 1€l JiHIT 3aMIHUTH 3MIHHY X Ha BHUpa3

+/x% +y? , T06TO SIKIWO piBusHHs miHil L:F (X, 2)=0, y=0, To npu ii o0epTaHHi HABKOJIO OCi
Oz piBHsIHHSI IOBepXHi 00epTanHus Mae Burisan F(+./x*+y?, z)=0 (6.55), puc. 6.9).

Puc. 6.9

3. KoHi4yHi moBepxHi.
KoniuHow Ha3MBa€ThCA TMOBEPXHS, OINUCAHA PYXOMOI TMPSAMOI0 (TBIPHOIO), IO

MPOXOJUTH uepe3 (IKCOBaHY TOUKY (BEpILIMHY) 1 MEpEeTUHAE ACSKY KpUBY L (HampsiMHy)
KOHyca. MaeMo piBHIHHSI KOHYCA y BUTJIS1

F(x;y; 2)=0 (6.56)
PiBHSIHHSI KOHYca ApPYyroro mopsiaky 3 BepmwuHowo B Touri O (0, 0) (puc. 6.10) mae
BUTJISA
2 2 2
L (6.57)
a b c
x2 y2
OpHi€r0 3 MOXKIMBUX HAMPSIMHHUX L[OT'O KOHYCA € EJIIC — b_2 =1,z=c.
a
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«<y

Puc. 6.10
4. Coepa.
PiBusinns cepu pagiyca R 3 uenrpom y Touni C (Xg; Yo Zp) Mae BUTISA:
(X=%)*+ (y=¥o)*+ (2-29)*=R? (6.58)
(puc. 6.11), 30kpema, piBHSIHHS c()epH 3 HEHTPOM Y NOYATKY KOOPAUHAT:
x> +y?+2% =R? (6.59)
Zh
20
0

Puc. 6.11

5. KaHoHiYHi pIBHAHHSI TOBEPXOHb JIPYrOro mopsiaKy:
1). Exincoin (puc. 6.12):

2 2 2
L (6.60)
a~ b ¢
2). 'imep6osoinu:
a). OJTHOMOPOKHUHHUK (pHcC. 6.13):
x2 y2 72
—2+—2——2:1 (661)
a“~ b° ¢

0). 1BOMOPOXKHUHHUIT (prc. 6.14):
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2 2,2
L ——— (6.62)
a“ b ¢
3). ITapa6oaoinu:
a). emintuaHui (puc. 6.15):
X2 y2
—+—=2z (6.63)
P g
0). rimepooiunuii (puc. 6.16):
X2 y2
— =21 (6.64)
P q
z
| //
xT
Puc. 6.12 Puc. 6.13

Puc. 6.15 Puc. 6.16

Ipuknaau po3B’si3aHHA TUNIOBHUX 32134

Hpuxnan 1.
Jlano touku M;(2;-1) i M,(4;5). Hammcatu piBHSHHS TPAMO, IO MPOXOHTH

%
4epes3 TOYKy M, NepIeHauKyIsapHo 10 Bektopa MM ,.

Po3B’si3aHHA.
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- - -
HopMmanbsauii BeKTOp mrykanoi npsamoi N = MM, mae koopauHatu N = {2;6 } OTtxe,

2(x—2)+6(y+1)=0, a6o x+3y+1=0.
BignoBias: x+3y+1=0

Hpuxnan 2.

Hano nBi mpsimi: X+7y—-5=013x—-4y+20=0.
3HANTH KyT MI>K HUMH.

Po3B’s13aHHs.

.. 1
Kyrouii koedinieHt nepmoi npsamoi kK, = —7 a npyroi - ky, = %

3_(_1
4 \'7) 2528

3( 1)_28-25
1+—- ~7

= 1. 3BiIKM KyT MIX NPAMUMH 45°,

OTtxe 3a hopmyroro (6.6): tgp =

Bignosine: 45°

Hpuxnan 3.
Jano npsamy 2X—Y+7 =0 i 1ouky (-8;1) CkiacTi piBHAHHS IPSIMOI, IO HPOXOIUTEH

yepes JIaHy TOUKY HapayieNIbHO 3aJaHii IpsiMiii.

Po3B’s13aHHS.

[MpuBenemo 3aaane piBHIHHSA 10 BUIIILY (6.2): Y =2X+7, oTke, K = 2.

OckUIbKM IIyKaHa 1 3aJjaHa OpsMi HapayielibHi, TO 3a YMOBOK (6.7) iXHI KyTOBI
xoediIienTH piBHi, ToMy 3a (6.3) Maemo: Y —1=2(x+8), abo y—2x—17 =0.

Binnosiab: y—2x—-17 =0.

Ipuxaan 4.
Meniaau BM 1 CN (puc. 6.17) AABC nexats Ha npsmux X+Y =3 1 2X+3y =1, a

TOYKa A(l ;1) - BepiuHa TpukyTHHKA. CKi1acTu piBHSHHS NpsiMoi BC.
B

Puc. 6.17

Po3B’si3anus.
3HaiiIeMo KOOpIUHATH TOYKH TiepeTuny mefian O :

=3
{ vy 0(8;-5)
2x+3y =1,
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3 BIAHOIIEHHS % = % = A 1 hopmymnu (6.6) 3HAXOIUMO KOOPAUHATH TOUKU P :

:1+2xp_ :1+2yp_x :g_ v =8
1+2 1+2 > P 27 7P
Ockinbk TOYKM B 1 C JekaTh Ha 3aJaHUX NPSIMHUX, TO IiXHI KOOPJAMHATH
3a/I0BOJIBHSIOTH 3aJ1aHl PIBHSHHS. P - cepeauHa BC, 0T)Ke, MaeEMO:
XB+XCZ§. Y +Yc

2 2 2

=-8;Xg +Yp =3; 2X. +3Yy. =1;

3Bk X, =11,y, =—7. IIpsmMa BC NpoXOoIuTh uepe3 TOUKU P(% ;—8} 1 C(ll;—?),TOMy
23
=5 +8
3a popmymoro (6.4): 2__JY , a00 2X+y—-15=0
23 -7+8
11— Y

BinnoBiab: 2x+y—-15=0

HpuxnanS.

3HalTH TUIONTYy KBaApara, /B CTOPOHU SKOTO JekaTh Ha mpsmux 4X—3y—10=0 i
8x—-6y+15=0.

Po3B’s3anHs.

3anaHl OpsMi MapajienbHi, OTXKe, JOBXKHWHA d CTOPOHM KBaJpaTa 3HaXOAWUTHCA SIK
BIJICTaHb BlJ JIOBUIbHOI TOYKM OJHIEI MNOpAMOi 10 Apyroi mnpsmoi: Hexalh X=1,
4.1-3y—-10=0, Tom y=-2.

Touka A, (1 T— 2) HaJIeXKUTH Mepiiid npsamiit. 3a popmyroro (6.9) maemo:

8:1-6-(-2)+15 7

d .
82+(-6)* 2

ITnoma kBagpara S =d? = (_

Bianosian: 47 )

Ipuxnan 6.
CxacTvl piBHSIHHS TUIOIITUHH, 1110 TIPOXOJIUTH Yepe3 TOuky B (l ;2 ;3) NepHeHIUKYJIISAP-

HO JI0 BEKTOpa :{1;—3;1}.
Po3B’si3aHH.
[llykane piBHsSHHA MaeMo 3a hopmysioro (6.13):
~1(x—1)+(-3)(y-2)+1-(z-3)=0, x+3y-z-4=0.
Bignosigb: x+3y—-z—-4=0.
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Ipuxnan 7.

Hamucatn 3arambHe  piBHSHHS  IUIOMIMHHA, M0 MPOXOIUTh  Yepe3  TOUKH
M(1;2;3), N(-1;0;2), K(-2;1;0).

Po3B’s13aHHA.

[TizcTaBUMO KOOpAMHATH AaHUX TOUYOK M, N 1 K B piBHSHHS (6.15):

x-1 y-2 z-3

-2 -2 —1|=0, 5(x-1)-3(y-2)-4(z-3)=0, a6o
-3 -1 -3

5x—-3y—-4z+13=0.

BinnoBiab: 5x -3y —-4z+13=0.

Hpuxnan 8.

[ToOynyBaTn mionny 3X—2y+4z—-12 =0.

Po3B’s13aHHs.

3a ¢popmymoro (6.14): 2 + LG + % =1 - piBHSHHS IJIOIIUHH Y BiJpi3Kax HA OCSX.

Omxe, a=4,b=-6,c =3. Byayemo miomuny (puc. 6.18).

z 4

Hpuxnanx 9.
3HAUTH KYyT MUK IJIOIKUHaMH 2X+ Y +3Z2—-1=01 x+y—-z+5=0.

Po3B’si3anus.
2-1+1-1+3-(-1)

V22 £12 +3%12 117 4 (-1)?

3a ¢opmynoro (6. 17) maemo: COS@ = =0, omxe,

TUIONIMHYU TIEPICHAUKYJIISAPHI, @ = 90°.

BingnoBink: 90°.

Hpuxaan 10.
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3HalTu BHUCOTY AH mipamizy, 3a1aHO1 CBOIMU BEpIIMHAMU
A(-1;2;-1); B(1;0;2); C(0;1;-1); D(2;0;-1).
Po3B’s13aHHs.
x-1 y-0 z-2
3uaiiieMo piBHsAHHs IUIomMHM (BCD) 3a ¢dopmyroro (6.15): -1 1 -3 /=0,
1 0 -3
3Bigkn, 3X+6y+z—5=0. Bucory AH 3maiimemo sk Bijctanb Toukn A(-1;2;-1) Bix
3-(-1)+6-2+1-(-1)-3 5
V32 +62 +12 V46

nnoman (BCD) 3a dpopmymoro (6.16): AH =

Bingnosink: S
T
Hpuxaan 11.
3HalTH pIBHAHHS IUIOMIMHU, MO0 TPOXOAUTh Yepe3 Touky M(2;-1;5)
NEPHEHAUKYIIAPHO 10 TwiomuH 3X—2yY+2+7=015x—-4y+3z2+1=0.

Po3B’si3aHHA.
PiBusiaHs miommaM (6.12) Oyae:
A(x—2)+B(y+1)+C(z-5)=0.
OCKUTBKY TUIOLIMHA MEPICHANKYJISIPHA 0 3alaHUX TUIONIMH, BUKOHYEThCS (6.18):
3A-2B+C =0

S5A-4B+3C =0.

Buxmtouusum 4, B, C 3 cuctemMu piBHSIHb
A(x—2)+B(y-1)+C(z-5)=0
3A-2B+C=0 ,
S5A-4B+3C=0
Ma€eMO PIBHSHHS TJIONIUHU Y BUTIISIL

x-2 y+1 z-5

3 -2 1 =0,
5 -4 3
abo X+2y+z2-5=0.

Bignosiab: X+2y+z-5=0.

Hpuxnax 12.
3BECTH /10 KAHOHIYHOT'O BUTJISILY PIBHSHHSA MPSAMOT

2x—-y+3z-1=0
5X+4y—z-7=0
Po3B’si3aHHsl.
HOpMaJ'IBHi BCKTOPH 3aaHUX TIJIOIIHUH:

ng=2i—j+3kin,=5i+4j—k.
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3naiinemo Bektop S=Ili+mj+nk, nmapanensHmii 10 mrykaHoi mpsiMoi. OCKiITBKU
S= nl X n2 y TO
1]k
s=2 -1 3|=-11i+17j+13Kk,
5 4 -1
t00T0 | =-11;m=17;n=13.
3a touky Mq(Xq,Y71,27), Uepe3 sKy MPOXOAUTH MpsAMa, MOKHA HPUHHATH TOUKY
HEepeTHHY MPSAMOT 3 OYIb-SIKOIO 3 KOOPAMHATHUX TUIOIIMH, HAIPUKIIA 3 IUIOMIMHOI0 YOz !
2x—-y+3z-1=0

5x+4y—-z-7=0.

X=0
Otxe, X, =0,y =2,2; =1.
: y—-2 z-1
Takum 4rHOM, IIIyKaHa MpsiMa BUBHAYAETHCS PIBHSIHHSIM: = = .
-11 17 13
. . y-2 z-1
BignosBinnb: TR ERETE
HMpuxnan 13.
3HalTH UEHTp 1 paaiyc Kojia X% + y2 +4x-6y—-23=0.
Po3B’s13aHH5.
(xz +4x)+ (yz -6y — 23): 0,
abo

(xz +4x+4)—4+(y2 —6y+9)—9—23:0, (x+2)? +(y—3)* =36.
3a popmyinoro (6.33) Touka (- 2;3) - meHTp Kojia, a R =6 - paaiyc koia.
BingnoBinm: (— 2 ;3); R=6.

Ipukaan 14.
CkacTu piBHSIHHS JIiHI, /1711 KOYKHOI TOYKHU SIKO1 BIIHOIIEHHSI BIJICTaHI B1J] TOUKHU
] . . . 15 . 2
F(5 ,O) JIO BIJICTAH1 JI0 MPSIMOT X = ? JIOPIBHIOE — .

Po3B’s13aHH5.
Hexait Touka M (X, y) HaAJIEXKUTh IIyKaH1i Kpusiil. Tozl BiacTaHb

FM =d, =\/(X—5)2 +y?, aBizcraHb Bix TOUKE M [0 IpSIMOi X:%: d, :‘X—%.
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_5)2 2
3a yMOBOIO, d—lzg.OTme, \/(X ) -y :3.3Bi)101/1
d, 3 ‘X_15 3
2

2, 4 15 2 a2 15 Lo o2 .
(x=5) +y =515 ; 9(x—5)" +9y* =4 X="-| i 5x°+09y” ~30x=0 pisnsnns

myxanoi mimii. 5(x2 —6x)+9y? =0; 5(x* —6x+9)-45+9y? =0; 5(x—3) +9y? =45.

2 2
(x=3)° vy _, .
9 5

3a gopmynoro (6.35): 1Ie PIBHSHHSA €JIiIca 3 IEHTPOM B TOWII

C(3;O) Ta miBocamu a = 3:b = +/5.

2 2
. . X—3
BinnoBiahb: u + yo_ 1.
3)
Hpuxnan 15.
3HaiiTH BiAcTaHb oKyca rirnepoou x% — 8y2 =8 BIiJ 11 aCUMIITOTH.
Po3B’s13aHHS5.
x2 2

3a ¢opmynoro (6.44) KaHOHIYHE PIBHAHHS TiNepOOIIH: 31 =1, 3BiAKu

a=,8;b=1 - miBoci. ToMy piBHSIHHS aCHMIITOTH Ma€ BHIJISI: X — y\/§ =0. Ockinbku
c? =a® +b?, maemo ¢ =3, TOMY Fl(—3;0) 1F (3 ;O) - ¢okycu rinepoonu. Toxi BiacTaHb
d Bix dokyca F; mo 3Haiinenoi acumnroru: d = 1.

Bignosins: d =1.

Hpuxaanx 16.

3anmcaTy PiBHSAHHS KPUBOI (x? +y?)?=2a%(x*-y?) B MOJIAPHUX KOOPJAMHATAX 1
noOyAyBaTH i.

Po3p’si3anHs

[TepeiineMo 10 MOASIPHUX KOOPIUHAT:

x=pCosg;y=psing, p®=2a’cos2¢p.

3Biacu p=ta,/2cose, ne a>0.
OueBuaHO, MO KpuBa cuMeTpudHa BigHOCHO oced OX 1 Oy. [lns I uBepti p >0,

OSZ(pS%, TOOTO OS(pSZ.

CkJitageMo TaOIUIIO:

7 0 Ve | % | % | T | Ta

yoj 1,41a 1,37a 1,24a a 0,59 0

1 Mo0y1yeEMO KpPUBY, BpPaxOBYIOUH CUMETPIIO:
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A

Puc.6.19
s xpuBa € nemHickaTor0 bepHysmi (IMBHCH TOAATOK 4).
Hpuxaan 17.
o . X = cost
Sxa niHisg BU3HAYAETHCS MTAPAMETPUIHUMU PIBHSIHHSIMH: ,
y =C0s“t

Po3B’si3aHH.
Ockiibku X =C0St, TO Yy = X2
3 ymoBu ciingye, mo [X<1,0<y<1. Takum unzoM, MaeMo ayry AOB napabomm

y=x2, ne A(-1:1), B(1;1).

!
A\--l/fB
10

Puc.6.20

Hpuxnan 18.
Ckuactv piBHSIHHS IOBEpXH1 00€pTaHHs, yTBOPEHO1 00epTaHHAM napadoiau

1 .
Z=—— y2 HaBkoJi0 oci OZ.

Po3B’s13aHug.

[TincTaBUBIIM B pIBHSIHHS NapaOoJIM 3aMICTh Y BUpa3 L+ X2 + y2 , MaeMo:

z :—%(J_r\/xz +y2)2; a6o z:—%(x2 +y2).

Lle piBHsiHHS Mapabosoina ooepranus (puc. 6.21):
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Puc. 6.21

Ipuxaan 19.
x2 y? 72
3HallTH JIiHIT T[EepeTUHY OJHOMOPONKHUHHOTO rinepbonoina T + 5 16 =
miomuHamMu: a) Oxz ; 6) Oxy; B) x =4.
Po3B’s13aHH5.
a). Jliniero neperuny 3 mwionwmHo OXZ € rinepOoda:
2 2 2 2,2
XY 2 _1,y=0,a60 -2 =1,y=0;
4 9 16 4 16
0). JliHi€ero nepeTuHy 3 MIOHIMHOK OXy € eJirc:
2 2,2 2 2
X—+y——z—=l,Z:O, abo X—+y—:1,Z:O;
4 9 16 4 9
B). JIiHI€IO MEepeTUHY 3 IUIOMIMHOI X =4 € rinepooJa:
2 2,2 2 .2
X Y 2 1 x=4,a60 Y -2 =1,x=4
4 9 16 27 48
Mpuxaan 20.
BcranoBuTH, K1 TOBEpXHI BU3HAYAIOTHCA 3aIaHUMHU PIBHSHHSAMU 1 300pa3uTH iX:
2 2,2
). — X yay?il2 o 0.6 a2+ 2 Lo
6 2 2 4
Po3B’s13aHHS.
a). 3a dopmyroro (6.61) MaeMo KaHOHIYHE PIBHSIHHS Tirep0oIIoia;
2 2 2
X z o . 2
T + yT + i =1, me miBoci #oro exinca OB = %; OC =2 (puc. 6.22)

2
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6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

Puc. 6.22

0). 3a dopmynoro (6.57) MaeMO KaHOHIYHE PIBHSIHHS KOHYCa IPYroro MOPSIKY:
2 2,2

X 4 : :

T + y? T =0, ¥fioro mepepi3u IIOMMUHAMHU Z = CONSt € emincamu (puc. 6.23)

Puc. 6.23

3agaui

[ToOynyBaT npsimy :
a) 3x-4y+7=0; 6) x-2=0; B) y-3=0.
Croponu AB, BC i AC tpukytauka ABC 3amaHi BillIOBiTHO PiBHSHHSMHU:
4x+3y-3=0, x-3y+10=0, x-2=0. BusHauuTu KOOpAMHATU HOTO BEPIIHH.
3anana npsma Sx+3y-3=0. BusHauuTu KyToBH KOedimieHT K mpsmoi:
1) mapanenbHOl JaHii MpsIMiii; 2) NepIeHAUKYISIPHOI 10 TaHOT MPSIMO].
3anana npsima 2x+3y+4=(0. CkiaaiTh piBHIHHS IPIMOi, SIKa IPOXOJIUTh Yepe3 TOUKY
My(2;1):
1) mapanenbHOl JaHii MpsIMiie; 2) TepIeHAUKYISIPHOI 10 TaHOT MPSIMO].
3HalTH MpoeKIlito Touku P(-6;4) Ha npsamy 4x-5y+3=0.
3amani BepiuuHu TpUKyTHUKA M1(2,1), M5(-1;-1), M3(3;2). Cknactu piBHSIHHS
MeJllaHu Ha CTOPOHY M1 M,.
Busnauutu KyT ¢, yTBOPEHHM ABOMA NPSIMUMMU:
1) 3x-y+5=0, 2) x+5y-3=0,

2x+y-1=0, 2x-3y+4=0.
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6.8. 3amana npsama 2x-3y-12=0. Cknactu ans Hel pIBHAHHA y BiApi3Kax 1 moOyayBaTH
npsIMy.

6.9. 3nailT piBHSAHHA OICEKTpHUC KYTiB, yTBOpeHuUx mpsmumMu X—3y+5=0 Tta
3x—y—-2=0.

6.10. 3naiigiTe BiacTanb Bix BepmmHU B 10 Bucot AD TpukyTtHEKa 3 BeprmHamu A(0;-
4), B(3;2), C(-5;1).

6.11. JloBenith, mo mpsimi 3X—8y —27=0 1 —6X+16y +11=0 napanensHi. 3HaAHITH
BIJICTAaHb M1’)K HUMHU.

6.12. 3HalaiTh MUIONTYy TPUKYTHHKA, KWW BIATHHAETHCS BiJ OCEHl KOOpPAMHAT MPSIMOIO
8x—-5y+50=0.

6.13. Ilpu skuX 3HAYEHHAX M 1 7 TIPsAMI (m + 4)X +2y+n—-1=0 Ta 2x+my—-6=0
a) mapasiesbHi; 0) 30iratoThbes; B) MEPICHIUKYISIPHI?

6.14. JloBecTH, 1m0 pIBHSHHS MPSIMOi, sSKa TPOXOAUTH Yepe3 NBi TOUKH Mj(x1,y1) 1
M (x;,y,), MOKe OYTH 3a7aHa y BUTJISII:

x y 1
X1y =0
Xo Yo 1

6.15. Sk po3TamoBaHi TUIOMIMHU:
a) 3x-5y+1=0; 0) 2y-2=0; B) 2x+3y-72=0; 1) 2x-6y+42-2=0
BiTHOCHO KOOPJAMHATHUX TIJIOLIUH?

6.16. 3amani aBi Toukm Mi(3;-1,2) i M,(4;-2;-1). Cknactu piBHSHHS IUIONIUHH, SKa
-
IIPOXOJUTH Yepe3 TOUKy M; nepneHaukyiasipHo Bekropy MM, .

6.17. Cxiacti pIiBHSHHS ITUIONIMHHU, $Ka TPOXOJUTH dYepe3 TOuKy: Mi(X1.v1;21),
nmapasensHo aBoM Bektopam a ={3;1;-1}ib ={1;-2;1}.
6.18. JloBecTH, 110 PIBHSHHS IUIONIMHH, sIKa MPOXOIUTh 4epe3 Tpu Touku: Mi(X1;Y1;Z1),
M2 (X2;Y2:22) 1 M3(X3;Y3;23), MOXe OyTH MPEACTABICHO y BHIJISIII:
X=X Y=Y1 -2
Xp =Xy Y2—VY1 Zp—17;|=0.
X3 =Xy Ys—=Y1 23—
6.19. Uu mapaneabHi IIOIMMHU:
a) x+2y+3z+5=0 1 2x+4y+6z+11=0;
0) X-7y+5z-1=0 i 2x+y-3z+4=0?
6.20. Yu neprieHuKyIspHI TUIOIMHHU:
a) 2x-by+z+4=0 i 3x+2y+4z-1=0;
0) 7x-y+9=0 I y+2z-3=0?
6.21. 3uaiiTu BifcTaHb Bijx Touku M(1,3,-2) no mnouau 2x-3y-4z+12=0.
6.22. 3HaiiTu TOBXHHY MEPICHINKYIspa, onyieHoro 3 Touku N(2;3;-5) Ha mionmay

4x-2y+52-12=0.
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6.23. 3HaliT! PiBHIHHS IUIOMIMHY, IO MPOXOJIUTE: a) uyepe3 Touky M(—2;3;4) i1 BinTuHAE
Ha KOOPJMHATHUX OCSAX PiBHI BiJpizku; 0) yepe3 Touky N(2;-1;4), KO IIomuHa
BinTrHAE Ha oci Oz Biapi3ok, BABIUI OLMbIHiA, Hik Ha ocax OX 1 Oy.

6.24. 3HaliTh pIiBHAHHA IUIONIMHHU, IO MPOXOAUTH depe3 Toukum P(2;0;-1) 1
Q(1;—1;3) neprieHAuKyIApHO 10 TIomuHN 3x+2Y-2+5=0.

6.25. Ha moumni 2x-5y+2z+5=0 3Haiitu Taky Touky M, mo6 npsima OM yTBOpIoBaia

PIBHI KyTH 3 OCSIMU KOOPJAMHAT.
6.26. 3HaiiTH piBHSIHHS IUIOIIMHY, KO Touka P(4;-3;12) € 0CHOBOIO NEpICHINKYIISAPA,

MIPOBEICHOTO 3 TIOYATKY KOOPAMHAT Ha ITI0 TUIOMIUHY.

6.27. 3HaiiT PiBHSHHS TUIOIINH, IO MPOXOATH Yepe3 0Cl KOOPAMHAT MEPICHINKYIISIPHO
1o mionuau  3x-4y+5z-12=0.

6.28. 3HaliTH piBHAHHS IUIOIIMHU, TOYKH SAKOi piBHOBigdayeHi Big touok M (1;—4;2) i
N(7;1,-5).

6.29. 3HaiiTi piBHSHHS IUIOIIMHM, 110 IpoxoauTh depe3 Touku P(0;2;0) 1 Q(2;0;0) i
yrBOpIoe kyT 60° 3 miommHoI0 x=0.

6.30. O0unCAUTH KYT MiXK TUIOMIMHAMM, IO TIPOXOIATH Yepe3 Touky M (1,—1;-1), 3 skux
OJlHa IUIOIIMHA MICTUTH Bich OX, a iHma — Bice OzZ.

6.31. 3HaiiTH PIBHAHHS IUIOIMIMHM, SIKIM HAJIEKAaTh ITOYaTOK KOOPJAUHAT 1 TOUKH
A(4;-2;1) 1 B(2;4;-3).

6.32. 3HaiiTu PiBHIHHS IUIOMIMHY, 1[0 MPOXOIUTH Yepe3 TOUKY MEPETUHY TUIOIIHH
2x+2y+2z-7=0, 2x-y+3z-3=0, 4x+5y-2z-12=0 i uepe3 Touku E(0;3;0) i F(1;1;1).

6.33. 3HaliTu KyT, 110 YTBOPIOE TUIouHa x+Y+27-4=0 3 BeKTOpOM a=i+ 2] +K.

Xx-2 y-1 z-3

2 3 1

6.34. OnycTuTH 3 TOYaTKy KOOPAWHAT MEPICHAUKYIISIP HA TIPSIMY

6.35. Ilpu sikoMy 3HaY€HHI 7 TIPSIMi g S A 1_y+o

-3 n 3 2

z
= 1 NIEPETUHAIOTHCA?

3HAWTH TOUKY NIEPETUHY.

6.36. 3HaiTH piBHSIHHS TPSMOT, 10 MPOXOIUTH Yepe3 Touky M (3;2;—1) i mepeTnuHae Bich
OX mix mpsIMAM KYTOM.

6.37. 3naiitu Touky N;, cumerpuuny Touni N(1;1;1), BinHOCHO:

x-=1 'y z+1

2 3 -1

6.38. Ckiactu piBHSHHS MPSMOI, 1110 MPOXOAUTh Yepe3 Touky M (5;3;4) nmapanenabHo 10

a) miomHn x+Yy-2z-6=0;  0) mpsamoi

BEKTOpa a=2i+ 5] —8k.
6.39. VYTBopuTH PpIBHSHHS MNPSAMOi, [0 MNPOXOAWTH dYepe3 Touky M (1;1;1)
MePIEHIUKYJISIPHO 10 BEKTOPIB S_i =2i + 3] +K i g =3i+ ] +2K.
. ) L Xx+2y+32-26=0 .
6.40. 3HaliTu pIBHAHHSA NPOEKIIH TPSIMOi Ha KOOpJMHATHI
3X+y+4z-14=0

IO HUA.
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X—2y—-5=0
6.41. OGuucnuTH KyTH, 0 YTBOPIOE MPsIMa 3 OCSIMU KOOPJAUHAT.
X—-3z2+8=0

6.42. 3naiiTu piBHSHHS MPsAMOi, 10 TpoxoauTh Yepe3 Touky N(5;—1;-3) mapanensHo 110

L |2x+3y+z2-6=0
pSMOi .
4x-5y-2+2=0
6.43. 3HailTu TOUKY NEpEeTUHY NPSIMUX: x-1_ y-2 _1+4 1 X=2 _Y=S_ Z_l.
-1 5 2 2 -2 3
6.44. 3naiiTi mapaMeTpUYHE PIBHAHHS MPAMOT, 110 IPOXOAUTH Yepe3 Touku M (2;-5;1) i
N(-1;1;2).
X y-3 z-2

i

6.45. 3HaliTu BIACTaHb MDK TapajelIbHUMUA  TPSIMUMH 1

2 1
X-3 y+1 z-2
1 2 1

Ax-y—-2+12=0  |[3x-2y+16=0
i :
y—z-2=0 3x—2=0

6.47. Tpuxytauk ABC yTBopeHuil mnepeTuHOM IUiomMHN X+2Y+4z—-8=0 3

6.46. 3HalTH KyT MIXK TIPSIMAMH: {

KOOPJIMHATHUMU  OCSIMUA. 3HAUTH  PIBHSHHS CEPENHbOI JIHII TPUKYTHUKA,
napayienbHo1 10 twionmHu XOY .

6.48. Cknactu piBHSHHS mpsMOi, MO nOpoxoauTh dvepe3 Touky  A(1;1;1)
MIEPIICHIUKYIIIPHO ABi AC , akmo B(2;3;3) 1 C(3;3;2).
6.49. Cknactu piBHSHHS IPSAMOT, IO MPOXOAUTH yepe3 Touky M (0;2;1) i yTBOpIOE piBHI

KYTH 3 BEKTOpaMH 5:i+2]+2E, 6:3], c=3K.

. . x+1 y-2 z .
6.50. 3HaiiTk pIBHAHHS IUIONMIMHHU, IO MPOXOAWTH YEpe3 MPSIMY 3 1 2 i
NEPHEHAUKYIISPHY 10 TUIOMMHU 3X+ Y —Z+2=0.

X;3: y_35= ”22 i mtommmHO©0 6X — 9y —67 +10=0.

6.51. 3HaliTH KyT MiX MPAMOIO

6.52. 3HailTh pIBHSIHHSA MPOEKIii MPsAMOl gz y I 3 _Z _22
2X+3y—-z-5=0
6.53 Cxmactu piBHSHHS KOJIa, SIKIIO:
a) IIEHTp KoJIa CITBIAAA€E 3 TOYATKOM KOOPIHUHAT 1 HOTo pajiyc r=3;
0) 1ieHTp KoJjIa chiBnaaae 3 Toukor C(2,-3) 1 ioro pamiyc r=7.
6.54. SIxi 3 piBHSHB BU3HAYAIOTH KOJIO? 3HANTH MEHTP 1 pajilyC KOKHOTO 3 HUX:

Ha INIOIIUHY

a) (x-5)°+(y+2)°=25; 0) (x+2)*+y°=64;
B) x*+y%2xt4y-20=0; 1) X’4yP-2xtdy+14=0;
) X*+y*+x=0; xK) x°+y>+y=0.

6.55. Cknactu piBHSHHS enirnca, (OKycH SKOTO JieKaTh Ha BICI aOCIUC CHUMETPHUYHO
BiJTHOCHO ITOYAaTKy KOOPAUHAT, SIKIIO:
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a) a=3, b=2;

6) a=10, 2c=8;
B) 2¢=6, &=3/5.
6.56. BuznauuTu miBBici emirnca:
a) x*/4+y*=1; 6) X*+25y*=25;
B) 4x°+9y*=25; r) 9x*+25y°=1;
) X*+4y*=1; xK) 9X°+y*=1.
6.57. 3amamo exinc 9x°+25y°=225. 3Haiitn:
a) MiBBICI;
0) pokycu;

B) CKCIICHTPUCHUTET;
I') PIBHSIHHSI TUPEKTPHUC.
6.58. Cxkiactu piBHSHHS TinepOosd, (GOKyCH sIKOi poO3TalioBaHI Ha BICl abCIUC
CUMETPUYHO BITHOCHO IMOYATKy KOOPMHAT, SKIIO:
a) 2a=10, 2b=8;
0) 2¢c=10), 2b=8;
B) 2¢=6, &=3/2;
r) 2a=16, e=5/4.
6.59. BuznauuTu Bici rinep6om:

2 2 2
Xy X 2
——-—=1; 0) —-y° =1,

9 g ) 167

6) X2 —4y? =16; 2) x2-y?=1;

0) 25x*-16y? =1; ac) 4x*-9y* =25

6.60. [ToO6yayBaTu rinepooiy:
a) 16x°-9y°-64x-54y-161=0;
6) 9x*-16y°+90x+32y-367=0;
B) 16x*-9y*-64x-18y+199=0.

6.61. Cxyactu piBHSIHHS Mapa0oJivd, BEPIIMHA SIKOT 3HAXOAUTHCS Y MOYATKYy KOOPJWHAT,
SKIIO:
a) rmapa0oJia po3TalioBaHa Ha MpaBiil MIBIUIOMIUHI CUMETPUYHO BITHOCHO Bici OX 1
il mapametp P=3;
0) nmapabosa po3TaloBaHa Ha JiBI{ MIBIUIONIMHI cUMETpUYHO Bici OX 1 11 mapamerp
P=0,5;
B) nmapaboJja po3TailloBaHa y BEpXHIM MIBIUIONIMHI CUMETPUYHO BIAHOCHO Bici OY 1
ii mapametp P=1/4,
r) mapaboJia po3TalioBaHa y HUKHIN MIBIUIONIMHI CUMETPUYHO BiHOCHO Bicl OY i
ii mapametp P=3.

6.62. 300pa3utu napaboiu:
a) )°=6x; 6) x*=5y; B) y’=—4x; 1) x'=.

6.63. BctanoBuTH, sIKi JTiHIT BU3HAYAIOTHCS PIBHSAHHSM 1 300pa3uTH ix:
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1) y=+V9-x?; 2) y=-25-x%;
3) x=-2-49-y?; 4) y=-3-~21-4x-x?;

5) y:—7+§\/16+16x—x2; 6) x=-2-5-6y—y?:

7) x:—5+§w/8+2y—y2; 8) yzl—%\/—6x—x2;
9) y:—1+§\/x2—4x—5; 10) y:7—§\/x2—6x+13;
11) x=9-2\y? +4y+8; 12) x:5—%\/y2+4y—12;

13) y=-3J-2x; 14) x=+/5y;
15) y=+J-X; 16) x=+4,-y.
6.64. 3HaliTu B IPSIMOKYTHIM CUCTEM1 KOOPJIMHAT PIBHSHHS HACTYITHUX JIHIMN:
1) x=2t,y=4t; 2) x=t%y=t?;
3) x:sint,y=_i; 4) x=cost,y =Dbsint;
sint
5) x=cos?t,y =sin’t; 6) x=acos>t,y =bsint.
6.65. [ToOymyBaTH KpHBi, 3a/1aHi MOJISAPHUMH PIBHIHHSIMHA:
1) p=2(1+cosp); 2) p=2+cos;
3) p=3sin2¢p; 4) p=3+sing;
5) p? =a°cos2¢; 6) p° =a’sin2¢p:;
7) p=asin3p; 8) p=acos’g;
9) p=agy; 10) p=a(l+sing);
11) p=2a(2+cose); 12) p=acos3p;
13) p=asin®p; 14) p=a?;

15) p:asing’%,ﬂxmo a>0,0<p<2r.

6.66. Cxnactu piBHSHHA cepH, sika Ma€ IEHTP B TOYIIL:

a) 0(2;-3;3) ir=6;

0) O(0;0;,0) 1imnpoxoauts yepes T. B(6,-2;3);

B) A(1;4:-7) 1 10TUKAETHCS IUIOMIMHU Ox+6y-72+42=0.
6.67. 300pazutu chepy:

a)  x*+y’+7°-6x+8y+2z+10=0;

6) XP+y*+7°+2x-4y-4=0; B) X*+y’+7°-6x+10=0.
6.68. 300pa3uTH HWITIHAPUYHI TOBEPXHI:

a) x*+7°=9; 6) xz=2;
B) 16y°-252°=400; 1)  7°+4z-2x+6=0;
n) V*=-6z; x)  xCHP=4y.
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6.69. CkiacTu piBHSHHS MOBEPXH1 OOEPTAHHS HACTYIHUX JIHIHN:
2,2

2 2 X Z
+2° =4 ——-—=1
a) {y ; 6) 125 16
x=0
x=0
"aBkoyio OY "Haskoio OZ
6) {y ; 2) {y ©=1

HaBkosio OZ Haskono OZ i OY.
6.70. MetonoMm miepepi3iB BCTAHOBUTH BUJI IOBEPXHI:

a) x*H’=sin’z; 6) 4-z=x"+H* B)xX*+H*=2(z-1)%

r) 2% +7%=1-x; n) 3x**-7*=3; %) x-2+7°=1.
6.71. SIki moBepXH1 BU3HAYAIOTHCS PIBHIHHIMMU:

a) 2x°-y*+27°+4x+2y+87+2=0;

6) 2X2+y*+27%-Ax+4y+47+7=0;

B) X>-6y*+3z°+8x+12y+1=0;

r) X°+y*+2x-2y-22-2=07?
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