AHanuntTu4yeckasi reomeTpus

Jlekuusi Ne11

KacamernbHbie u
UHeapuaHmMabl



1. KacaTtenbHble
K MTIVHUAM
BTOpPOro nopsiaka



YrnoBble Ko3adhdnuneHTbl KacaTtenbHbIX

annunc v rmnepbona:

2
x_2iy_:1 ) ngxiZygly:O_)Q:$bx
a” b a b dx a’y
[Tapabona

 _9px — 2ydy = 2pdy — =L
y =2px = 2ydy=2pdx = 5 ="




KacaTtenbHas B Touke K(xz,yzr)

2nnunc v rmnepbona:

b’x
y_yk:k(x_xk)_’y_yk::': 2k(x—xk)_)
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OTkyaa:




[Tlapabona:;

P
y-—y,=k(x—x,) = Y~V Zy—k(x—xk) —
— ¥y, — ¥ = kx —kx, —yy, —2px, = kx — kx,

OTkyaa:

y'yk:p(x+xk).




YpaBHeHMe KacaTeNlbHON U HopManu
B oOwwem Buge

[TycTb ecTb KpuBas F(x,y) = 0.

Torpa ypaBHeHUe KacaTesibHOW:
(% = ) F (25 000 ) + (0 = 20 ) By (059, ) = O

YpaBHeHNEe HopManu:
X —X,

Fx’(xk,yk) Fy’(xk,yk)




KacaTtenbHas K annuncy,
npoBegeHHasA U3 TOYKU

[aHbl annunc n BHe ero Touka M(xo,yo).
Hangem koopauHatbl T.K(x,,V,).
Mmeem cuctemy ypaBHEHUIN OTHOCUTESTBHO X, U Y,

(2 2
xk_l_yk_l
2 2
a b
X, - X .
R O+yk2yO:1

. a’




3 Hee nony4vaem:
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KacatenbHas K runepbone,
npoBeaeHHaaA U3 TOYKU

[aHbl runepbona n Touka M(xo,yo).
Hangem koopauHatbl T.K(x,,V,).
Imeem cnctemy ypaBHEHUI OTHOCUTESBHO X, U .
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3 Hee nony4vaem:




KacatenbHas K napabone,
npoBeaeHHaaA U3 TOYKU

[aHbl napabona n Touka M(xo,yo).
Hangem koopauHatbl T.K(x,,V,).
Imeem cnctemy ypaBHEHUI OTHOCUTESBHO X, U .

{y;z — szk
Y Yo =D (%), + )



3 Hee nony4vaem:

(pxk(1,2) = :Fyo\/yg —2px, + (yg - pxo)

r2) = Yo T \/yg —2px,



2. KacaTenbHble
NMIOCKOCTMU

K NTOBEPXHOCTAM

BTOpPOro nopsiaka



OnpepeneHue.

KacaTternbHasi MNOCKOCTb

K noBepxHoctn F(x,y,z) = 0 B JaHHOW TO4YKE —
9TO MMOCKOCTb,

KOTOpasi CoOAepXNT BCe KacaTelbHblE K KPUBbLIM,
NpoBeAeHHbIM Ha NOBEPXHOCTU YEPES ATY TOUKY.

3amMeyaHue.

[ToBepxHoOCTb F(x,y,z) =0

HE MMeeT KacaTenbHOW NNockocTn B T.M
B TOM U TONbKO B TOM criy4yae, korga

dyHKuMa F(x,y,z) He auddepeHumnpyema B 1.M
(3TO KOHUYEeCKUe MOoYKU Unv péépa — NUHUK).




YpaBHeHMe KacaTeNbHON NOCKOCTU
U HOpMarnuv K HeEU B oowem Buge

[TycTb ecTb noBepxHOCTb F(x,y,2) = O.
Toroa kacaTternbHas NMOCKOCTb:

(x—x,)F!(x,,5,,2, )+
+(y =0 ) E (%, 05,2, ) +

+(z2—2,)F!(%,,9,,2,)=0

Hopmarnb:
X — X, . Y=Y . g — R

Fl(%0,5020)  F)(%0:Y0:20)  F!(%,50,2)



3aMe4aHue.

YpaBHeEHMe KacaTenbHOW NMIOCKOCTU NpoLLe
BCEro nosfiydaeTcd TaK: ypaBHEHUe
andpdepeHumpyeTcst n BMECTO dx, dy, dz nuwem

X=X, Y=Y, Z2—%,.




Mpurmep: annuncona x2 + y2 + 22 =1
a~ b° c

23;Cle N Zzgly N Ziglz 0

2x(x—-x,) 2y(y-v,) 2z(2-2,)

2 T 2 T 2 =0
a b c

x® y* 2 xx, yy, 22

St st 55— =0

a~ b ¢ a b c

1
YpaBHeHue KacaTeNbHOW MNNOCKOCTU

XX s
L _I_y-};k T 3|
a b c




Tunbl TOYEK KacaHusA

annuntTundeckas




[ Mnepbornnyeckas




[Tapabonunyeckas




3. UHBapuaHThbl
KPUBbIX
BTOPOro nopsaka



ObLee ypaBHEHNE KPUBBIX BTOPOro nopsaka:
a,,x° +2a,,XY + a,,y° +2a,,% + 20,y + aq, =0

a’ll a12 X X
2(a...a a.. =0
(x’y)[am azz)(y)—i_ ( 13, 23)(yj+ >

X'QX +2LX +a,, =0

/all a, a13\ () (x)
(€, 3,1)| @y @y Gy ||y |=0— (x,,1)A| y |=0
(G135 Qg Qg )\ 1) 1)

@ — maTpuua KBagpaTU4HOM YacTu.
L — maTpuya nMHENHOU YacTu.

A — paclumpeHHasa maTtpuua.



OpToroHanbHbLIE MHBApPUaHTLI (HE MEHSOTCHA
npun nepexoae oT ogHOW NPAMOYTrofibHOW
CUCTEMbI KOOpaAUHAT K Oyron):

I =tr@
I, =det@
I,=detA

CemMumnHBapuaHT (MHBaApWaHT OTHOCUTESTbHO

NoBOpPOTa OCEN KOOPAMHAT):
(122 (123 (111 (113

’_
I, = +

a a a a

23 33 13 33

[pn Is = Is = 0 I, — opTOroHarnbHbI MHBAPUAHT.



Knaccuncdmkaums KpnBbiX BTOPOro nopsigka

HeBbIpoXXaeHHbIe
Is#0

BblpoXaeHHble
(pacnagatowmnecs)
Is=0

LleHTpanbHblE
KpUBbIE

o
H
-

113 < 0| 9nnunc

Touka (BblpOXOEH.

[o > OI 1> 0 MHUMbINV | 9NNKUNC UK Napa
0 SMANMC | MHUMBIX NPAMbIX)
BbipoXaeHHas
rmnepbona
[o<(Q [wvnepbona P

(mapa nepecekato-
LLIMXCSA NPAMBIX)




o
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HeBbIpoXaeH BblpoXaeHHble
Hble (pacnapgatoLimecs)
Is#0 Is=0
o [Tapa MHUMBbIX
I I; > 0| napannenbH.
2 o NPSAMbIX
g é Ilapa gpencrteuT.
T 9 [ =0 [Mapabona |I;<0| napannenbH.
=] NPSAMbIX
L [lapa nencreuT,
I, =0| coBnapatoLu,.

NPAMbIX




3. UHBapuaHThbl
NOBEPXHOCTEMN
BTOPOro nopsaka

(KBapgpuK)



ObLee ypaBHeEHUE
NOBEPXHOCTEN BTOPOro rnopsiaka:

2 2 2
X"+ Ay + Qye2” +
+20a,,Xy + 20,2 + 20,,y2 +

+2a,,x +2a,,y +2a,,z2+a,, =0

/all 19 a13\ /x\ /x\
(x>y>z) Qg Aoy Qg3 || Y "'2(“14’@24’&34) y|+a,=0
\ G135 Qg3 U3z )\ <) \Z )

X'"QX +2LX +a,, =0
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@ — maTpuLa KBaapaTUYHOM YacTu.

L — maTpuya nMHENHOU YacTu.
A — paclumpeHHasa maTtpuua.

(x)
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OpTOFOHaJ'I bHbl€ UHBAPWUAHTHI.

I =tr@
a a a a a
12 _ 11 12 4 22 23 4 33
Qg Qgg| |Qg3 Ugz3| |Ug3
I, =det@
I, =detA
CeMUmMHBapUaHThI:
’ —
I4 o All + A22 + A33
a a a a a
I![ _ 11 14 4 22 24 4 33
a'14 a’44 a’24 a’44 a’34




Knaccudumkaumsa nosBepxHoCcTeun

BTOPOIro nopsankKa

HesnipoxieHHbie NOBCPXHOCTH

Boipo X AeHHbLIE

NO3EePXHOCTH
I,>0 I, <0 I,=0
I, 1, I, MH UMb i Aanuncoua Touka (neficTBUTe b
oba Gosbiue 9NN UNICOUA Hasl BepUIMHA MHH-
HYn MOro KOHycCa
HearpansHsie yrd yea)
MOBEPXHOCTH
I, %0 I, 1, I, OAHONONOCTHLI | [ABYNOJOCTHDIN AedcTsuTeNbHbIA
He o0a 6oab- | runepdoaoun runepdosounn KOHYC
ule HyNs
HegenTpanb- Funepboaudcckuit| danuntugecknil | Unauuaps [ # 0
Hbie nNoBepx- napacoNoun napadoaoup

HOCTHU
I, =0

Mapsl nAOCKOCTERN
I, =0




Mapsl naockocTed
I, =0

I, =0, I; =0, I,>0

Uuaunapn
I, #0
AnaunrugecKkui fiu-
JHHAD (MHUMDBIT
INJUNTHUYCCKH I uu -

nuuap, ecnd ;1 >0
AeHCTBUTEJIbHbIA, €CNAH
I, <V

flapa MHUMbIX NJOCKO-
cTe#, nepeceKkalou{HX-
Ccsl 0 AelCTBUTENbHOH
apsamo#

I,=0, I, =0, I,<0

FuaepOoanveckuii uu-
NUHAPD

ilapa neCTBHTENbHbIX
nepeceKkalou{Uuxcs nJao-
cKocTe#t

Mapatoaunueckuéd nu-
JUHAD

llapa napaaneabHunix | flapa aeicTBH-
NAOCKOCTeil (MHHMbLIX, | TeJAbHBIX COBMNa-
ecad  I) > 0; neilcT- | Aal0IUX OJAOCKO-
BHTEJIbHbIX, €CJId crei

I; <9




