26. YpaBHeHMA Ha NpaBa 1 paBHMHA. DopMy/in 33 Pa3CTOAHUA.

26. YpasHeHua Ha npasa u pasHuHa. Popmynau 3a pa3cmosAHUA.

BekmopHu u napamempuy4Hu (CKaaAapHU) ypasHeHUs HA npasa u pasHuHa. Obwo ypasHeHUe Ha
npasa e pasHuHama. [lekapmoso ypasHeHue. B3aumHo nosoxceHue Ha 0ee npasu. HopmasiHo
ypasHeHue Ha rnpaed. PazcmosaHue om moyka 0o npasa. Obwo ypasHeHuUe Ha PABHUHA. B3aumHO
nosoxceHue Ha 0ee pa8HUHU. HopmMasiHO ypasHeHUe Ha pasHUHA. PascmosHue om mo4ka 00
PaBHUHQ.

My e g
B#0,5llg
TOoraBa M Camo TOraBa, Korarto W Il p, Toect korato cbuwecrteysal € R: W= Ap. Heka O e
npousBosiHa ¢UKcMpaHa Touyka. Torasa OM = OMy + MgM = OMy + Ap. OsHayasame 7 = OM,
7y = OM,. Taka nonydyasame, ye M € § & 7 =Ty+ AP 3a 1 € (—o0; +). ToBa ypaBHeHue
Hapuyame 6EKMOPHO NAPAMEMPUYHO YPaeHeHUe Ha g. T ce Hapuda mexyu, paduyc-eekmop, al e
napameTsp.

MNpaBa g ce onpeaena egHO3HAYHO OT { . Toraea To4yKa M wWe neXxu BbpXxy npasata g

ypaBHEHMETO ce yoosneTBopABa OT PagnyC-BEKTOPUTE HA TOYKUTE OT NpPaBaTa U CamMo OT TAX.

Heka K = Oeje,e; e aduHHA KoopauHaTHa cuctema. M Heka cnpamo K ca 3afafeHu ToukaTa

My (xo,¥0,29) v BekTOp P(p1,02,P3), P # 0. Torasa Toukata M nexu Ha npasaTa g, onpegeneHa ot
-

TouYkaTa M( M BEKTOpa P, KOraTo € W3Mb/AHEHO BEKTOPHOTO MapamMeTpUYHO ypasBHeHue. Torasa

— e > —

To = OMy(x0,V0,29) W ako 7 =O0M(x,y,z), 3a Aa € M3NbAHEHO BEKTOPHOTO NapameTpUYHO

ypaBHeHue, TpAbBa Aa ca U3Mb/IHEHU YpaBHEeHMATa:

X =x9+ Ap;
gy =Yo+4p2, A € (—o0; +0)
Z=27y+ Ap3

Te3n paBeHCTBa Cce HapuyaT KOOpPOUHAMHU nAapaMmempuy4yHU ypaeHeHUs HA npasamd g Cnpsamo
adunHHaTa KoopanHaTHa cucTema.

BcAKka paBHMHa o ce onpeaensa eaHO3HaYyHO OT Touka My € @ 1 ABa BEKTOpa, KOMMIaHapHU C a
(Pl &,q Il @), kbaeTo P u ¢ He ca KonuHeapHU. Taka NPOM3BOAHA TOYKa M NeXMn B paBHMHATa A

_— - v — - V)
TOraBa M camo Torasa, Korato sektopute MM,,p,q ca KomnnaHapHW. Tbit KaTo P 1 ¢ ca ANHeNHO
v - - - 7 —
He3aBucumn, To MgM = Ap + uq. Heka O e npoussonHa duKcupaHa TouKa U Heka 1 = OM, 7, =
OM,. Torasa OM = OMy + MoM = OMy+ Ap + uq. Toect a: ¥ =75 + Ap + ug. ToBa BEKTOPHO
PaBEHCTBO Ce Hapuya 6eKMOPHO NApamMempuyHo ypaeHeHUe HA PABHUHA. T ce Hapuda mekyuw
paduyc eekmop. A A v | ca napameTpu 1 ca He3aBUCHMM eWH OT APYT.

—_———
Heka Heka K = Oe; e, e3 e apuHHa KoopamHaTHa cuctema. M Heka cnpamo K ca 3agaaeHn ToukaTta
- - = - - = - -
My (x0,¥0,20) v BekTopute B(p1,p2,03), B # 01 G(q1,q2,93),4 # 0, KaTo NPy TOBa BEKTOPUTE P 1 G
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26. YpaBHeHMA Ha NpaBa 1 paBHMHA. DopMy/in 33 Pa3CTOAHUA.

p1 D2 P3
q1 92 93
TOraBa M CaMO TOraBa, KOraTo € U3Mb/IHEHO BEKTOPHOTO NapaMeTPUUYHO ypaBHEHME, TOeCT KOrato
X =Xo+ Ap1 + uqq 2et )
Y=y +Ap; +uq,, ”E(:zj iz) Tesn ypaBHEHUA ce HapuyaT KOOPOUHAMHU napamempuyHu
zZ=2zy+ Aps + uqs
ypaeHeHUs Ha pasHUHama o.

Ca IMHENHO He3aBUCMMUN. TOECT PaHIbT T ( ) = 2. Toukata M(x, y, z) nexu Ha paBHMHaTa o

Heka K = Oe;e, e apyHHa KOOpAMHaTHA CUCTEMA B eiHa paBHMHaA. CNPAMO Hes HeKa npasaTa g 4a e
N —

onpegeneHa ot Toukata M( (x0,y0) v Bexktopa p(py,p2),P # 0, Toect p? +pZ # 0. Toukata

MX(x,y) nexu Ha g Torasa u camo Torasa, Korato MyM || p. OT 03HaueHuATa 40 TyK cneasa, ue

—————-)K _— N

MyMX(x— x4,y — yo). Torasa ycnosmeto MyM || p e u3nbaHeHO Torasa 1 camo Torasa, Korato

X—Xo Y —Yo
D D2 =0=>p,(x—x0)—p1(y—y0)=0

p2x —p1y — (P2X0 —P1Yo) =0
NMonarame a = py, b = py, ¢ = —(Pyxo — P1Yo) = —(axy — by,). Torasa
M(x,y)zg ©@ax+by+c=0,a2+b%2+0

ToBa paBeHCTBO Hapuyame 06w0 ypasHeHue Ha g crpamo K.

Cnpamo eaHa aprHHA KoopAMHaTHa cucTema K BCAKA NpaBa MMa NoHe e4Ho 0610 ypaBHEHME, KOETO
ce yA0BNeTBOPABa OT KOoOpAMHaTUTE cnpAmMo K Ha TOYKMTe OT NpasaTa M camo oT TAxX. M o6paTHOTO:
8CAKO ypasHeHUe om mo3u 8ud e 0b6wo ypasHeHue crpamo K Ha moyHo edHa npasa.

[Nokaszatencrso: Heka3a onpegeneroct b # 0. Torasa ako Toukata M (X, Vo) N€XM Ha NpaBaTa, To e
axg+c

M3NbAHEHO  pPaBeHCTBOTO axg+byy+c=0 © by, =—axg—c © yg=— Toect
axotc
M, (xo; -= ) MpasaTa e onpeaeseHa oT ypasHeHueTo g: ax + by + ¢ = 0, Toect p(—b,a) |l g.
CneposatenHo Toykata M(x,y) nexum Ha npasaTa ToraBa M Ccamo Toraea, Korato
X — x + axog+c
; o b |=0.03HauaBame -b =p;,a =p, = p(p, ) I g.
- a

Heka pasrmegame npasata gi: a;x + byy + ¢ = 0. Heka sektopdvT G(q1,92) Il g1 II g. Torasa we
AOKaXkeMm, Ye Ta3n npasa g, CbBNaga c npasata g, Korato My (xg,yo) € g1. Cnea kato 4(qy, q2) |l
g1 1 g Il p(p1,p2), 70§ = kp, k # 0 3a Hakoe k. OcBeH TOBa OT KOMNAHAPHOCTTA Ha ¢ C NpaBaTa ¢,
cnepga Ye q; = —by,q; = a. Ho q; = kp; = —b; = k(—b) = by =kbwv q, = kp, = a, = kb;.
ToraBa gy: kax + kbx + c¢; = 0. Ot ycnosueto, 4e My(xq, Vo) Nexu Ha npasata g cneasa, ye
axg+by,+ c=0 = c= —axy— byy. Aorycnosueto,ue My(x, Vo) NexnHanpasata g, cnessa,
ye a1x9+byyo+c; =0 = ¢ =—ayxg— byyy = —kaxy— kby, = —k(axy+ by,) = kc.
YpasHeHnusaTa ax + bx + ¢ =0wu a;x + byy + ¢; = 0 ca ypaBHeHUA Ha eiHa M CbLua NpaBa Torasa u

a b c a b ¢
camo ToraBa, Korato 7 =1 eer =1, KoeTo e u3nbaHeHo. ToecT
a; by ¢ ka kb kc

npasute g n g, CbBnagat, C KOETO AOKa3axme, 4e 06LLI,OT0 YpaBHeEHME Ha €Ha NpaBa € ypaBHEHUE
Ha TOYHO eHa Npasa.

TaHsa LLBeTaHoBa [MeTpoBa, KOMNOTbPHM HayKu, BunycK 2008



26. YpaBHeHMA Ha NpaBa 1 paBHMHA. DopMy/in 33 Pa3CTOAHUA.

Heka g ¥ Oe;, (Oy). Torasa g:ax+by+c=0<:>g:y=—%x—%. O3HauyaBame kz—% nn=

c
—5 MNonyyasame

gy=kx+n

Tasn ¢opma Ha o0b6WO ypaBHEHME ce Hapuya OeKapmoeo
ypaeHeHue Ha g. Pa3nnuHOTO e $aKTbT, Ye He BCAKa npasa uma
[leKapTOBO ypaBHEHMeE.

BektopuT p(1,k) Il g: p € {y > 0}, Toect Ha nonypaBHuHaTa, !
onpegeneHa ot octa Oy, kbgeto y > 0. Torasa ako 0 = | e

= tgs0 = k.

x(p,e;), TO cosxl= ;,sin<19 =k
! . V1+k2 V1+k2
Toect k = tg<(p, e;) Hapuuame b2s108 KoeuyueHm Ha AeKapmoeomo ypasHeHue Ha npasa npu

OPMOHOPMUPAHA KOOPOUHAMHA cucmema.

Cnpamo aduHHaTa KoopauHaTHa cuctema K = Oe; e, Heka ca 3aAaieHun npasuTte gi: a;X + by +
c1 =0n gy azx+ byy+c, =0, kbgeto a? + bZ # 0; i = 1,2. Torasa g; || g, © cuctemara Hama
peweHwe 3a (x, y)

a1 x+by+c; =0
ax+b,y+c, =0

a; by
a, b,

a, = kal
. Korato ocseH ToBa ¢, = kc;,
b2 = kb1

ToecTt npasume ca ycnopedHu, korato A = =0=

T0 g1 = g>.

Ako A # 0,10 ABEeTe rnpaesu ce npecu4am B HAKAKBa TOYKa.

Heka K =0eje;, e opToHOpMMpaHa KOOpAMHaTHa

cuctema. M Heka cnpamo Hea e [JajeHa npasaTta
\<< ng g:ax+by+c=0a?+b2+0. ToraBa  BeKTOpbT
p(=b,a) Il g. Oa pasrnepgame Bektopa 7(a,b). pn = 0.
CnepoBatenHo p L1 =71 L g. 11 Hapnyame HopmaneH

S

—ny/| €2 B8EKMOp Ha npasaTta g.
€1 AKO AbNXKMHATa Ha HOPMaAJIHMA BEKTOP Ha npasa g e 1
g (Inl=1), To g:ax + by +c =0 Hapuyame HopmaaHO

ypaeHeHuUe Ha npaseama g.

Taka 3a A3 6bae 06L0TO ypaBHeHMe Ha NpaBaTa HOPMasHO ypaBHeHWe, uckame |7i| = Va2 + b? =
1ea?2+b%2=1.

nglg —ng L —
Ako ol 1 TO 7l = 1 (BeKTOP®T Ty HapUyaMe edUHUYeH HOpMaseH sekmop Ha g). ToecT
Ngl = —MNgpl| =

. 1
BCAKA NpaBa MMa TOYHO [Be HOPManHW ypasHeHua. Tuit Kato || = Va? + b?, 10 1y =ﬁﬁ =
n

1 .
Wﬁ' Taka nosyyaBame, 4Ye ABETE HOPMa/JIHW YPaBHEHUA Ha g ce NoJsiydyaBaT OT 06buWoTOo I
a
ax+by+c
aBHEHMe No cnefHna HauuH g: ——= 0.
yp A 9 +VaZ+b2
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26. YpaBHeHMA Ha NpaBa 1 paBHMHA. DopMy/in 33 Pa3CTOAHUA.

Tuit Kato |yl =1, To cbuecrsysa vrvn I € [0,27),
TakbB uye ngy(cosd,singd). ToecT HOpPManHOTO
ypaBHeHMe Hage cosvx +sindy +1 = 0.

Heka M;(x4,y;) He nexu Ha g¢g. Llle Tbpcum
pascroAaHMeTo OT To4ykatTa M; po npasata g.

n a o4ka M { Mozg Heka

ocTposBame TOYK : . Heka o3Hauum c
P MMy L g

g d =My, gl = |[M{M,|. Teitkatong L gu MgM; L g, 7o

N ——— ———— N
ng | MoM; = MyM; = 6ny. Heka My(x,,y,). Torasa ot
KO/IMHEapHOCTTa Ha BEKTOpUTE creasa:

xl—x0=8c0519:> Xo=x1— 6 cosV
Vi — Yo = 6sind Yo = Y1 —Osind

Ho 3Haem, ye Myzg = cosV (x; — 8 cos?) +sin 9 (y; — §sind) +1=0
= cosd x; — 8 cos?Y +sindy; —§sin?9+1=0
= (cos9xy +sindy; + D) —6=0=>6 =cosIx; +sindy, + 1

d = |MygM,| = || gl = |6] = [cos9Ix; + sin9y; + ]
=1

ToBa € HaYMHBT, MO KOMTO MOXKEM [1a HaMe PUM Pa3CTOAHMETO OT eAHa TO4Ka 40 Npasara, 3a4ajeHa
C HOPMaJIHO YpaBHEHWe.

Mpu fasfeHa npaBa c 060 ypaBHeHue g: ax + by + ¢ = 0 BOpTOHOPMMpaHa KOOPAMHATHA cUcTeEMaA
nTouka M; (x, y), Henesala Ha npasata, HaMUpame pa3cmosaHUemo Mmexdy moykama u npasama
no cnepgHarta ¢opmyna:

ax{+by; +c

AWM 9) = [~ g

Heka K = Oeje,e; e aduHHa KoopaMHaTHa cuctema. U
K
M, (X0, Y0, 20)
HeKa B HeA e 3ajafeHa paBHuHaTa a:{ pX(py,p,,p3)
7% ( )
q7\q1,92,93
i o
D, q ca INHEWHO He3aBUCMMW W PA3INYHW OT Hy/JEeBUSA
BEKTOP.

= s = - A
Heka M(x,y,z)za. Torasa Bektopute MyM, § 1 ¢ ca KOMNNaHapHWU 1 CneaoBaTeIHO Ca IMHERHO
3aBUCMMMU. Tblh KaTo M()M(x — XY — Yo, Z— Zo), TO Tpﬂ6Ba

X—Xo Y—Yo Z—Zp
p1 D2 Pz |=0
q1 qz qs

(0293 — P392)x + (P31 — P1q3)y + (P12 — P291)2
- ((Pz% —p3q2)x0 + (P3q1 — P193)Y0 + (192 — Pz‘h)Zo) =0

OsHauasame ¢ A = p,q3 — P3qz, B = p3qi — p1qs, € = p1q2 —p2q1 v D = —(Axo + By, + Cz).
Torasa Toukata M(x,y,z) nexu Ha o Torasa v camo Torasa, Korato Ax + By + Cz + D = 0. Tosa

ypaBHeHWe Hapuyame obujo ypasHeHue Ha pasHuHama crnpsmo K. LLie AoKaxeMm, 4e noHe eaHo oT

4
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26. YpaBHeHMA Ha NpaBa 1 paBHMHA. DopMy/in 33 Pa3CTOAHUA.

A, B n C tpabsa ga e pasnmyHo ot Hyna. Mpu A=B =C =0 ako ﬁ=6, e AOCTUTHEM A0
npoTusopeume ¢ ycnosmeTo. 3atoBaHeka A =B =C=0up + 0. Torasa noHe e[iHO OT P1,P2,P3

(v g =
we e pas3nunyHo ot 0. 3a onpefeneHoCT Heka B3emeM, Ye p3 # 0. Tvii Kato ¢ # 0, TO NOHe eaHO OT

q1, 92,93 We e pPas/INiHO OT HyNla u HekaToBa e 3. OTA =0 = g, = %Pz: B=0=q = %pl.
3 3

O3HauyaBame % = k # 0. Torasa nony4asame cneaHoTo: q, = kp,,q; = kp1,q3 = kps >4 =kp, c
3

KOeTo gocTurame A0 NPOTUBOPEYne C HEKONMHEeaAPHOCTTa Ha ABaTa BeKTopa. CnedoBaTesiHO MOHe
efHo oT A, Bu C TpabBa ga e passiMyHo OT Hy/a.

Cera we [oOKaXem, 4Ye BCAKO ypaBHeHue oT Bnga Ax+By+Cz+D =0c A>+B?+C?>#0 e
ypaBHeHMe cnpamo K Ha TOYHO eAHa paBHMHA. 3a onpeesieHOCT HeKa B3emem, ye C # 0. Torasa

o Ax+By+D
TpPOMNKUTe (x,y, —T) we yAoBneTBopAsaTt ypaBHeHMeTo. Heka
M, (0, 0, —?) M, (1, 0,— %) M, (o, 1, —%’) Torasa

_— A _— B _ _—
MM, (1, 0,— E)’ MM, (0, 1,- E).Cnep,OBaTenHo MM, } M; M3, KoeTo O3HayaBa, Ye TOYKMUTE

M,;, M,,M5 ca HeKonuHeapHW. Toraea Te eAHO3HAYHO ONpPeAeNAT PaBHMHATA @, KOATO MMHaBa npes
TAX:

D
M, za Xy z+E
a: ||@ = al|l 0 —/El =0
| MM B
0 1 C

A B D
a: Ex+Ey+Z+E=0 © a:Ax+By+Cz+D =0

Taka Beye AoOKa3axme ciegHaTa Teopema:

Teopema: Cnpsmo aduHHa KoopauHaTHa cuctema K = Oeje,e; BCAKa paBHMHA MMma 06O
ypasHeHwue oT Buga Ax + By + Cz+ D = 0, A> + B? + C? # 0 n 06paTHOTO: BCAKO ypaBHEHME OT
TO3M BUA, € 0610 ypaBHeEHME cnpaMo K Ha TOYHO eZHa paBHMHA.

Ycnosue 3a_KOMNAGHAPHOCM HA 8eKmMop U pasHuHa: Cnpamo adbuHHaTa KOOpAMHATHA CUCTEMa
K = Oejeje; e papeHa pasHuHata a:Ax+ By +Cz+ D =0,A>+B2+C?>+ 0 un BektopubT
f(ﬂ,u,v). Torasalll @ © Ad+ Bu+ Cv=0.

—_— -
Nokasatencrso: Heka Toukata My(xg,Vo,Zo) N€XM Ha paBHuHaTa a. U Heka MyM; = [, kbaeTto
- _—

M;(x1,v1,21). Torasa | || @ © M; nexu B paBHuHaTa a. Tbit Kato MoM; (xq — X, Y1 — Yo,21 —

. xl—x0=/1 x1:XO+/’l
Zo) =lAu,v) = [y1 —yo=u © |[y1 =Yo + 1. OT ycnosueto, ve My(xg,Vo,Zo) NEXM Ha
Z1—Zyg =V Z1 =ZgtvV

paBHWHaTa a, nonydasame Axg+ Byg+Czy+ D = 0. WUckame [lae Myza & AA+xy) +

Blu+y)) +C(v+2y)+D=0 ©AA+Bu+Cv+ (Ax0+By0+CZO+D =0 & AA+Bu+
=0
Cv = 0, c KoeTo fOoKa3axme TBbPLAEHMNETO.

Cnpsamo aduHHaATa KoopauHaTHa cuctema K = Oe_l’e_z’e_3’ HeKa ca 3afafleHn paBHUHUTE a: A x +
By +Ciz+ Dy =0,B:Ayx+ By + Cpz+ Dy = 0; A+ B2+ C?#0,i = 1,2.
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26. YpaBHeHMA Ha NpaBa 1 paBHMHA. DopMy/in 33 Pa3CTOAHUA.

N
all B (wnn a = B) Torasa u camo Torasa, Korato 3a npoussosieH Bektop (4, u,v) || @ umame u ye

LIl B. 3a uenTa we pasrnegame cnefHaTa IMHENHA XOMOreHHa cuctema 3a A, W, u v:

Alll‘l'BLLl + C1V =0
Azl+BZ‘l.l+ CzV: 0

Ta Tpabsa Ja Mma ABe NMHENHO He3aBUCMMU U HETPMBUATHUN PeLleHUs, Tbil KaTo aKo CbLeCTBYBaT
/ABa IMHEMHO 3aBUCUMN BeKkTOpa pu G, 3akouto p ll anp Il B, TouHarm G Il @ u g Il B vinpu ToBa n
BCEKM BEKTOP, KOWTO e TAXHA IMHeNHa KOMOMHaLMA e e KOMMNIaHapeH U ¢ AgeTe paBHMHK. 3a A3
MMa [Be JIMHEMHO He3aBUCMMM pelleHuA cuctemata TpAabsa Aa e WM3NbAHEHO CNefHOTOo:

A By C
T'(Al B1 Cl) =1 (teopema Ha Pywe) = 3k # 0: A, = kA,, B, = kB;, C, = kC;. 3a pa 6baar
2 bz C
Ay B Cp)_
ABeTe paBHUHU ycnopegHW WAM pa CbBnagat € Heobxoammo T A B C =1, Toect
2 b2 (

3k + 0: A, = kA4, By, = kB;, C, = k(C;. AKO UCKame Te3n paBHUHM Aa CbBNaaaT, TpAbBa ocBeH ToBa
ycnosuMe paa cblectsyBa Touka Mg(xg,Vo,Zp), KOATO fa fNexu M B gAseTe paBHMHU. OT
npuvHagnexXaHeTo M KbM paBHUHaTa o cnepaga: A1xg+ B1yg +C1zg+D; =0 & Axg+ Byyg +
C1zy = —D;. OcBeH ToBa TpAbBa ga e m3nbAHeHO U: Ay,xg+ Byyo+ Cozg+ D, =0 = kA xo+

kByyo +kCizy+ D, =0 = —kD; + D, =0 = D, = kD;. Taka AoKasaxme, Ye 33 43 CbBnNaaat

A, By C; D

ABEe PaBHUHU e HeobxoaMMO r( oot ol 1) = 1. [lBe paBHMHM LUe Ca HECbBNaAAALMN U
A, By C D,

A By C1)_ (Al By € Dy
ycnopeaHum, KoraTor(A2 B, C, lur A, B, C, D,

(B9,
ABeTe paBHUHU Ce NpecudaT: r A2 Bz C2 = 4.

) = 2. BbB BCMYKM OCTaHaAN cnydaun

Heka K = Oeje,e; e opTOHOpMMpaHa KoopauHaTHa cuctema. Cnpamo K e 3aJajeHa paBHUHaTa
a:Ax+ By+Cz+D=0,A2+B2+C2#0. [Jla pasnegavme sektopa N%(A,B,C). Heka
T(A,u,v) Il @, Toect AA + uB +vC = 0. Torasa Nel=A)+ Bu+ Cv =0, toecr N 1 [. Ho Tvii

- — —
Kato l || @, To N® 1 a. BektopbT N¥(4, B, C) Hapuyame HOpManeH BEKTOp Ha paBHMHaTa d.

KoraTto |IV“| =1, toect A+ B?+(C? =1, ypasHenneto Ax+By+ Cz+D =0 ce Hapuua
HOPMa/HO ypaBHEHMe Ha PaBHUHaTA.

CnepoBaTeniHO BCAKA PaBHWMHA O MMa TOYHO ABe HOPMasHM yPaBHEHWA, KOUTO ce NoJy4YyaBaT OT
06LUTO YypaBHEHME N0 CeAHMA HAUMH:

Ax+By+Cz+D_0
A+BZ+C%

a:

Heka cnpamo K = Oeje,e; e paneHa pasHuHata a:Ax+ By +Cz+ D =0,A>+B?+C?=1n
Toukata My (xg,Vo,Zo), HENexawa Ha pasHuHaTa. LLle Tbpcum pacrosHueto d(My, a) = |[MgM,|,

M N —
01\/;123(_ o Wom kato MoM; L a, To M; M, Il N. 3xaem, ye N*(4,B,C) n

|1\7“| = 1. Heka M;(x4,y1,21). Torasa MogM; (x1 — X0, V1 — Y0,21 — Zo). HO OT fOKa3aHOTO A0 TyK
nmame, ye MM, || N¥, toect MyM; =6N* = |M0M1| = |8|.|N“| = |6|. OT ppyra crtpaHa ot
N——r

KbAeTo TouKkata M;: {M

=1
MM, = 61V“, cneggaue
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26. YpaBHeHMA Ha NpaBa 1 paBHMHA. DopMy/in 33 Pa3CTOAHUA.

xl—x0=5A x1=x0+5A
Y1 —Yo=06B = [y; =y, + B
Z1— 2o =0C 71 =2zo+ 6C

Ho Tbi1 KaTo Toukata M; nexu Ha paBHuHaTa a, To Ax, + By; + Cz; + D = 0, Toect Axy+ By, +

Czy+ 6 (AZ +B? + Cz>+ D=0 = 6§ =—(Axy + Byy + Czy, + D). Toect pa3cToOAHMETO MeXAY
=1
TOUYKaTa U PaBHMHA, 33A43AEHA C HOPMANHOTO i ypasHeHue, e d(My,a) = |Axy + By, + Czy + D|.

Ako paBHuHaTa a:Ax + By + Cz+ D = 0,A? + B?> + C? # 1, To pa3cTOAHMETO MeXAy TouKaTa u

Axo+Byog+Czo+D
aBHuHata e d(My, a) = |—
p ( 0 ) ,—A2+BZ+C2
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