Jlekius 3.
Jlinii i moBepxHi 1-ro i 2-ro mopsakis.

1. Beryn.

2. PiBHSIHHS NPSAMOi HA TUIOITHHI.
3. PiBHSHHS IUIOIIMHHY.

4. PiBHSIHHS NPsAMOT B POCTOPI.
5. Kpusi 2-ro nopsaxy.

6. [ToBepxHi 2-r0 NOPAIKY.

1. Berym.

[lepen TuMm, SK pO3MVISSHYTH THTAHHS JICKIlli, 3rajaeMo JEsKi MUTAHHS 3
BEKTOPHOI anredpu:

1) HeoOxigHOIO 1 JOCTaTHBOI YMOBOIO TEPHEHIUKYJISIPHOCTI BEKTOPIB

a= (a,.a,,a.)i b= (b,,b,,b,) € pIBHICTH

ab,+ab +ab =0 (1)

2) HeoOXi1HOIO 1 JOCTAaTHBOK YMOBOIO KOJIHEAPHOCTI BEKTOPIB a=(a,,a,,a,)1
b=(b,,b,,b.) (xomiHEapHI-JIEeKaTh Ha OJHIN NPAMIA a00 Ha MapajaeabHUX NPSAMUX), €

IPOMOPLIHHICTE IX KOOPAUHAT

x Y Tz (2)

Bekropu a=(a,a,.a), b=(b,.b,,b,) , c=(c,,c,,c.,) KOMIJIaHAPHI TOAl 1 TIJIBEKH
TO1 IXHIH MilIaHUH JOOYTOK JOPIBHIOE HYJIIO

a, a, a,
b, b, b|=0 3)
c, ¢, ¢

F(x,y)=0 — 3arajgbHe pIBHSHHS JiHII Ha TwionuHI XOV. ko e piBHSIHHS
1-ro cTyneHs BIZTHOCHO X Ta y, TO 11e JiHIA 2-TO MOPSIKY.

2. PiBHSAIHHS NPSIMOT HA MJIOIMHI
1. Hexali npsma 3amaHa Toukor Mjy(xy V) 1 NEPHEHAUKYIIPOM A0 Hel
n=(A;B).

Jlnst Toro, mo6 3amucaTtd PiBHSIHHS
npsiMoi, Tpeba 3adaTH JOBUIBHY TOYKY
M(x,y). Ansg yoro BoHa nmotpioHa?

Mu 3Ha€eMO, 1110 MpsiMa HECKIHYEHHA 1
sSKpa3 JOBLIbHA Touka M(x,y), (sxa "Oirae"
1o mpsiMiiA), HaJacTh HaM 1HGOPMAIIIIO PO
BCIO IIFO TIPSIMY.

M (x5 ,)

Puc. 1



—_—

BreneMo BekTop M M =(x—x,;y—Y,). Bexropu n i M, M ThepHeHIuKymIApHi,
TOJI1 iX CKaJNApHU# 100yTOK N0piBHIOE HYIO (Ppopmyna (1)).
A(x=x))+B(y—y,)=0
Ax+By+C=0 4)
ne C=-Ax,—By,
PiBusiHHs (4) — 3aranbHe piBHSHHS MPSIMO1 Ha TUIOIIMHI.
Skmo HaM 3amanyTh PIBHSHHSA MPSAMOi B BUDIISAL (4), TO MU 3aBXKIU MOXKEMO
3anMcaTy KOOpJAMHATH BEKTOpa n=(A,B). BCKTOP;L Ha3WBarOTh HOPMaJIbHUM BEKTOPOM.

Ilpuknao 1. 3anucatu piBHSHHS MPSMOI , SIKA MPOXOIUTH uepe3 TOuKy Moy(4, -1), mapajenbHO
110 TIpsiMoi 2x+3y+5=0.

3poOUMO MaITFOHOK.

I 3 piBHsAHHA Tpsmoi [; : 2x+3y+5=0 3HaiinemMo

BEKTOp HOpMai 5(2; 3) - BekTop Hopmami MoxHA
napajieIbHO TEPEHECTH B Oyab-sKe MICIe Ha IUIOIIHMHI.
[Iepenecemo #oro no mnpsimoi [,. MaemMo MalOHOK,
.~ aHanoriuHui puc.l.

n(2;3)

MM =(x—4y+1)
nlMM=n-M,M=0
— 2(x—4)+3(y+1)=0  PIBHIHHS IPIMOI [

2x+3y-5=0

[Ipu po3B’s13aHHI 3a1a4 0a)kaHO HE IMICTABIISITH 3a/1aH1 KOOPJAWMHATH TOYKH 1 BEKTOpa HOpMaJIi
B TOTOBE PIBHSHHA (4), a MiTH MO IUISIXY BUBOJLY LIbOTO PiBHSHHSL.

2. Hexaii npsima 3aaHa ToOukoro My(xy,)p) Ta HAIPAMHUM BEKTOPOM S = (m, n).

3HaXOJIUMO JIOBUIBHY TOYKYy M(X, YY),
(Oe3 Hel HisK) 1 BBEZIEMO BEKTOP.

MM =(x—x,,y—Y,)

Bekropu S i M,M KoJiHeapHi.

M(x,

My(xo,

— Buxopucrtaemo yMOBY  KOJIIHEapHOCTI

Puc. 2 .
S/ ue JIBOX BEKTOPIB ((popmyina (2)).

m n )

PiBHsiHHS (5) Ha3UBAETHCS KAHOHIYHUM PIBHSIHHSM MPSMO].
Ilpuknao 2. 3anucatu piBHSAHHS TpsMoi [, sSika TPOXOAUTH dYepe3 Touky My(4; -1)
NEePHEHIUKYISIPHO 0 PsAMOi [;:2x+3y+5=0.




3poOUMO MaTFOHOK:

3 piBHAHHA NPSIMOi /; 3HAIEMO BEKTOP
HOpMaT n(2;3). Ha npsMii [, TTOCTaBUMO
TouKy M(x,y) MM =(x—4,y+1).

MM 1 n KoJTiHeapHi,

x—4 y+l
2

KaHOHIYHE PIBHSHHS

3(x—4)=2(y+1)
3x-12-2y=0

3arajibHe PiBHSHHSA [,
3x—-2y-14=0

3. PosrnsineMo piBHAHHA (5) 1 IpUPIBHAEMO iX /10 ¢ (f-TapameTp):

m n
X=X _
- x=x,+mt
— m 0 (6)
Y=Y _ y=y,tnt

PiBusiHHS (6) — mapamMeTpuyHe piBHAHHS MPSIMOi

4. Hexail npsiMa 3aiaHa ABoMa ToukaMu M;(x;; y;) 1a Mo(x2; y2)

3amaeMo JOBUIBHY TOUYKy M(X; y) 1
noOyIyeMO JIBa BEKTOpU M M =(x—x,y—y,) 1

MM =(x,—x,y,—y,). LIl BEKTOpU KOJiHEapHI,
TOMY

X=X5 _ V=N

X=X =Y (7)

PiBusiaust (7) — pIBHSHHS MPSIMOT, SIKa MPOXOJIUTH Yepe3 AB1 3a7aH] TOUKH.
Ilpuknao 2. 3anuvcatu piBHSHHSA TPsIMOi, sSKa TPOXOAWTH 4Yepe3 ABI Touku Mi(2; -4),
Mx(1; 5),
MM =(x-2;y+4);
MM, =01-2;5-(-4))=(-19);

x—2 y+4
-1 9




5. PiBHsIHHSA NIpsAMO] Yy BijIpi3Kax.

PosrnsHemo 3aranbHe piBHSHHS NPsAMOi (4):
Ax+Bx+(C=0= Ax+By=-C

[Toximumo niBy 1 mpaBy yacTuHy piBHSIHHS Ha —C.

X Yy _
ZeZa TctcT
o A B
C C
[Tosnauumo -—=a  ——=b
HAYUM 1 3
XY
242
P (8)

PiBHsiHHS (8) — pIBHSIHHS NIPSIMOI Y BIJIpi3Kax.
a, b — BeIWYMHU BIJPI3KIB, SKI BIATHHAIOTHCS MPSIMOIO BiJi KOOPAWHATHUX

OCeM.
Y

6. PiBHSIHHS NIPsAMOi 3 KyTOBUM KOE(DII[IEHTOM
a, b — BeIWYMHU BIJIPI3KIB, SKI BIATHHAIOTHCS MPSIMOIO BiJi KOOPAWHATHUX
oceH.
Y Y=Y
X=X,

=tga

[lo3naunmo K =tgo
Toal y—y,=K(x—x,) )




PiBusHHS (9) — pIBHSHHS MPSMOI, KA MPOXOJAUTh Yepe3 3aJaHy TOUKY 1 Mae
3a/1aHUM KYTOBHI KOE(DIITIEHT.
PiBasHHS (9) MOXXKHA 3amKcaTH B BUTIS1

y=Kx+b (10)

3. PiBHAAHHSA IJIOII{UHM.
1. Hexaii muiomuHa 3amaHa TOUYKO My(xy, Vo, Zp) 1 HOPMAJIBHUM BEKTOPOM

n=(A,B,C)
n Beenemo Touky M(x, y, z)
Mx,2) 3HaieMO BEKTOP M M = (x—X,, Y~ Y, 2~ 2,)

nLMM=nMM=0
M, A(x—x))+B(y—y,)+C(z—2))=0

Po3kpuemMo ayxKu 1 TIpuUBEnEMO IMOJ10HI,
OTPUMAEMO

Ax+By+Cz+D=0 (11)
PiBusiaas (11) — e 3aranbHe PIBHSHHS IUTOIIHHMA.

2. Hexail nnommHa 3amaHa Tpboma ToukaMu M(x;, y;, z;1), Ma(xs, Yy 22),

M3(x3, y3 23).
Bomumo touky M(x, y, z) 1 Mmaemo

M, M(x,oy, Z) TPHU BEKTOPHU:
MlM:(x_xl;y_yl;Z_Zl)
W:(Xz—xl;yz—yl;zz_zl)
M; >, MM, ==Xy, —Y52,—2,)

L1 BexkTOpU KOMILTaHAPHI1, TOMY ((].3)
X=X Y=y 7%

X=X Y=Y Z,—%4|=0 (12)

X3=X 3= L%

OOuuncnauBIIY 1€l BU3HAYHUK, pUiiaemMo A0 piBHSHHS (11).

4. PiBHSIHHS IPAMOI B IPOCTOPI.
1. 3aranbpHe piBHAHHSA NMPSIMOI, SIK JiHIS TEPETUHY JBOX TJIOUINH

1

1, 17 Ax+By+Cz+D, =0 (II)) (13)
Ax+B,y+C,z+D,=0 (ID)




2) KanoniuHe piBHSHHS NMPAMOi B IPOCTOPI:

M(x;y .

X=X _ Y~V _27%

- - P (14)
S = (m,n, p)
3) IlapameTpuuHe piBHSIHHS NPSAMOI B POCTOPI:
X=Xx,+mt (15)
y=yotnt t - mapameTp
z=2,+pt 1€ (—o0;00)

4) PiBHSIHHS TPSAMOI, sfKa MPOXOJUTHh 4Yepe3 ABl 3ajaHi TOYKU M;(x;,y;,2;1),
M>(x2,Y2,22)

M(x,,2) MM KOIHEapHuh M M
M,
M; X=X Y=y _I—=Z
e vo—v . — (16)
HL=X =V L%
S. Kpusi 2-ro nopsiaky
1) Kono
y Konom Ha3uBarOTh MHOKHUHY
TOYOK, BIACTaHl SKUX B1J 3a4aHOIL
TOYKM (LIEHTpa KOJa) € BeJIUYMHa
_____ ] crana.
b (x—a)’+(y—b)’ =R?
0 a I X
3c2+yZ=R2 — ko010 3 neatpom B Toutli (0; 0)
2) Eninc

Enincom Ha3UBaIOTh
MHOXXHHY BCIX TOYOK IUIOIIHHH,
CymMa BIJACTaHEH SKUX BIJ JABOX
MaHUX TOYOK IIi€]l IIOIMMHH, SKI
HA3WBAIOTHCS doxycamu, €
BEJIMYMHA CTaja 1 OuIbIla BIX
BiJICTaH1 MIXK (hoKycamu

-
L1]
)
ol




Kanoniune piBHsSIHHS efirica:

2 2
XY
— =1
a> b’

(17)

F(-C;0), F5(C;0) — xoopauHatu (oKyciB;
at—ct=p?

3) linepbona
[Nnep0osior0 HA3WBAETHCS MHOKMHA BCIX TOYOK TUIOIIMHH, MOAYJL PI3HUIL
BiJICTaHEW SKUX BIJ] JBOX JIAHWX TOUYOK ITi€l MIIOMIMHM, 110 HA3UBAIOTHCA (POKyCaMHU, €

BEeJTMYMHA CTaJIa 1 MEHIIA BiJCTaHl MK (hOKyCaMHu.

Kanoniune piBHSHHS Ti1epO0JIn:

Xy
?—?:1 (18)
b2 :c2 _aZ

4) Ilapabona
[Tapabosor0 HA3MBAETHCA MHOKMHA BCIX TOYOK IUIONIMHH, KOXXKHA 3 SKHX

3HAXOJIUTHhCSl HAa OJIHAKOBIM BIJICTaH1 BiJl 1aHOI TOYKH, SIKa HA3WBAEThCA (POKYCOM, 1
BiJI JaHOI MPSIMOI, SIKa Ha3UBAETHCS TUPEKTPUCOIO 1 HE MPOXOIUTH Yepe3 POKYC.

Kanoniune piBHSHHS n1apaboJin:

y =2px (19)

¥’ =2py



3arayibH1 piBHSHHS:

Kono X’ +y’+ax+by+c=0
Eninc ax’+by’ +cx’ +dy+f=0
Tinep6ona ax’—by’+cx+dy+f=0

Iapab6ona ay*+by+c=x a6o ax’+bx’+c=y

Ipuknad 2. 3anaue piBHAHHS einca 5x°+9y"—30x+18y+9=0. 3HaiiTH #oro HeHTp i mBoci.
Po36’a3anns: Buainumo moBHI KBaJpaTH BiTHOCHO X Ta :

5x-30x+9y*+18y+9=0;
5(x*=6x+9-9)+9(y*+2y+1)=0;
5(x-3)—45+9(y+1)*=0;
5(x=3)*+9(y+1)°=45; /45

2
(x=3) +(y+1)2 _1
9 5
nentp C(3, -1), miBoci a=3, b=+/5

— KaHOHIYHE PIBHSHHS eJirca

Jlo moBepxoHb 2-r0 MOPSIAKY HajeXaTbh: KyJs, €IIINCOiN, HWIHAPU 2-TO
MOPSIKY, KOHYCH 2-TO TIOPSIKY, OTHOIIOPOKHUHHUH T1epOoIoin, ABOMOPOKHHHHUN
rinep0oJ10if, eMNTHYHUN apaboII0i/, rinepooiyHui mapadoIoi.

(x=x) > +(y= )’ +(z—2) =R’



2) Enincoin:

X Z
STt =1
c b C
—L abo

___________ g (x—;co)2+(y—y0)2+(z—zo)2:1
a b c’
X
3) Kpyrosuii uumisap:
z Ar A
Z
R I I i IR
o N e
X X 2 2 2
x2+y2=R2 (x=x)"+(y—y,)" =R
Kpyroewuii muinap 3 tipHoto || OC i OZ zh
4) EnintuyHui MAIHAP 3 TBipHOIO | OZ: C‘\\
_.4-‘/
x2 yZ "y "'?_. __y-
—t+oz=1 &
a b P |
5
zZh

5) T'imepOoniunuiil muiHIp 3 TBIpHOMO || OZ:




6) IlapaGoniuHuil HUITIHADP:

y2 :2px @
X

7) Konyc 2-ro nopsaky:

tc:%ﬁb

8) OaHOMOPOXKHUHHUH Tiep6010ix 3 Biccio OZ:

QM| =

9) JBomopoxXHUHHMI rinepOooia 3 Biccio OZ:

10



10) Enintuuynuii napa6osnoin 3 Biccro OZ:

11)

11



