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1 Koopaunarthbl 3anich JUHENHBIX geiicTBUil HaJI
BEKTOpaMU

[TycTh 3a1aHa HEKOTOPAsT T€KAPTOBA CUCTEMA, KOODJIMHAT 1 BEKTOPHI @ = (X1, Y1, 21)
b= (x27y27z2)

Torma @ + b = (x1 + wo;y1 + y2; 21 + 22)

= ()\xl; Ayl; )\Zl)

Jloka3aTeJibCTBO:

—

Ilycts d + b—¢— (x3;y3; 23)

xr3 — Hpox(a:+ b) — Hpoxa: + Hpoxb =T+ T2

Anajiornvano y3 = y1 + yo; 23 = 21 + 2

2 KOOp,Z[I/IHaTbI TOYKU B IIPOCTPaHCTBE

Onpenenenne: KoopauHarsl Toukn M B 1eKapTOBOIi ciucTeMe KOOPIMHAT Ha3bl-
BAIOTCsT KOOPMHATHI €€ PaJiyCc-BeKTOPa Ty

M (z;y;2) = rap = (2395 2)
MM, =riy, — 73 = (21 — 2591 — y; 21 — 2)

3



MM, = MM, = /(x1 — )2+ (11 — y)% + (21 — 2)2

2.1 ejnenue orpe3ka B JaHHOM OTHOIIIEHUN

[IycTs 3amano, 1To M;M = \M 7\/[2

—

MM =7 — 77 MMy = 7% — 7

P =A%) = 7= (A A1)

B koopjaunaTHoit (bopMme 1Oy dnM:

T1+ATo . y1+Aya.

=" Y= "1

21+A2

<= T



3 CxkanagpHoe, BEKTOPHOE I CMeIllaHHOe IIPOu3Be-
JeHne BEKTOPOB

[Tycts @ u b - HeHyJsieBble BeKTOpBI.IIpuBejiem nx kK ogHomy Havasay - Touka O.
[Tycts @ = OA;b= OB

OmpeesieHue: YoM (v MEXKTy BEKTOpaMu @ U b HA3BIBAETCS HAUMEHBIIU yTroJ1
AOB

Sameuanne: 0 < a <7

Omnpemenenne: CKaIApHBIM IPOU3BEIEHNEM BEKTOPOB @ U b HA3BIBAETCS THCIIO,
paBHOE:
(a,b) = |d||b|cosa




—

3.()\,b)—0<:a|becm4a7é0b7é0
4. (d,d) = |a]® = |d| = \/(@,a)

Jloka3arejabCcTBO 2:

—

(@ +,8) = |npe(@ + ) = |clpra + prab) = |dlprad + |elpréb = (@) + (5,2)

3.2 KoopamHaTHag 3anich CKaJsIPHOTO IIPOU3BeeHud B JaH-
HOW JeKapTOBOW CHUCTEME KOOPJAWHAT

—

[Iycte @ = (21, y1,21) 1 b = (22, Y2, 22)

(@, 5) (w1i + ] + ok, ol + 0] + 20k) =
(£U1Z 372_? + (@18, y27) + (217, 22k) + (Y17, ©20) + (Y17, Y27) + (Y1), 22k) + (21k, w21) +
(zlk yog) + (21k, 20k) =

— —,

I1£II2(§:)erlyz(fj)jrxl@@ E)+91$2(5, ;)+y1y2(f,j)+y1z2(j /‘&)+le2(E7 Z)+
z1y2(k, 7) + z122(k, k) = ;22 + Y12 + 2120

—,

(67, b) = X1T2 + Y1Y2 + 2122

3.3 YroJ mMexjy BEeKTOpaMu

[Tycts @ = (961,91,21) n 5= (xz,ym 22)

(@b)

cosa =
jllb]”

rjge & yroJj Mexay BEKTOpaMu

T1X2+Y1Y2+2122
V23 el +y3+23

= COSx =

3.4 BekrTopHOe npomn3BejieHIIE BEKTOPOB

Onpenenenune: BekTopbl Ha3bIBAIOTCsl KOMILJIAHAPHBIME, €CJIM OHU JIEXKAT B OJI-
HOII IIJIOCKOCTU WJIA B IapaJijleJIbHbIX IIJIOCKOCTSIX.

Omnpenenenue: Tpoilky BEKTOPOB, NMPUBEJACHHBIX K OJJHOMY HadaJly, Ha3bIBAIOT
YIOPSIOYEHHOI, €CJIN N3BEeCTHO, KAKOI 13 9TUX BEKTOPOB CUNUTAETCd II€PBLIM, Ka-
KO#l BTOPBIM U KaKOil TpeTbUM

Onpenenienue: YopsijodeHHas TPOHKa HEKOMAJIHAPXbIX BEKTOPOB HA3LIBAETCsI
IIPPOABO, €CJIN U3 KOHEIA TPETHEro BeKTopa KpaTdaiinii MoBopoT OT 1-ro BeKTopa
KO 2-OMYy BHJI€H IIPOTHUB YaCOBOIl CTPEJIKN



Omnpenenenue: BekTopHbIM IpOU3BeIeHIEM BEKTOPOB @ 11 b Ha3BIBAETBCSA BEKTOP
¢ = [d,b], ynoBaeTBOpAIONHil CJIEYIOMNM YCIOBUSIM:

LéLalb
2. | = |@||b|sina, rae o - yrom MexKy BeKTOpamu

3. (a@,b,7) - upasas Tpoiika

3.5 CBoiicTBO BEKTOPHOT'O IPOU3BeAeHIE

l

1. [@,0) = —[b,d

2. [@+0b,d = [d@d + b,
3. [\@, b = \@,b]

4. ]@, b =0« alb

5. B @ = [@,b], 10 |¢] = S, e S - momma s napauieorpaMma mocTpoeHHOro
Ha BeKTOpax a u b



3.6 KoopannaraHsi 3a11cb BEKTOPHPOI'O IPOU3BeAeHUS B JaH-
HOI1 JIeKapTOBOIi cUCTEMbI KOOPANHAT

I[ycrs @ = (21,y1,21) 1 b= (72, Y2, 22)
b = [z1i+y1j + 21k, o1 +yo] + 22k] = [xl'axﬁ] + [gﬁ, Yol + (w1, 2ok] + - =

[, ]
1129[1, 1) 4+ 21901, §] + 2127, kl+ e =apk — i+ = (e — ayp)i —

(1122 — 2221)] + (T1Y2 — Y122)k =

i j ok

I Y1 %1

T2 Y2 <2
i gk
@0 =21y 2
T2 Y2 =2



4 CwMmeniagHoe IIPON3BeJeHNEe BEKTOPOB

Omnpenenenue: CMeanHbIM IPON3BEICHIEM TPEX BEKTOPOB @, b 1 ¢ HA3BIBAECTCsT
JICJI0, PABHOE

—

(67 575) = ([67 b]75)

Teopema: Ilycrs V - 0b6bem napasiiesennieia, IPOCTOEHHOIO Ha BEKTOpax a, b
uc

Torna:
+V, (a,b,¢) — righttriplet
(@,b,0) =4 -V, (a, g, c) — lefttriplet
0, (a, g, ¢) — complanarny
Jloka3aTeJibCcTBO:

(@,b,¢) = (@,b], &) = |2|[d@, b)|cosp = |&|cosdShase = £h - Spase = £V
Ecnu (d, b, C) - mpaBas Tpoiika = ¢ - ocTpbIil yroa = cos¢ > 0 = (d, b, ¢) =+V
Ecm (d, b, C) - JieBast Tpoiika = ¢ - Tymoit yron = cos¢ < 0 = (a, b, c) = -V

Ecm (@, 5,5) - KOMILIAHADHBI = [d, g] 1 = (]la, g], c) = (a, b, ) =10



5 KoopauHaTtHag 3alch CMEIIaHHOT ITPOU3BeIeHUA
B JIAHHOW JIEKaAPTOBOW CHCTEME KOOPAMHAT

HyCTb a= (xlaylazl)a g: (.fg,yQ,Zg), c= (Jfg,y?,,Zg)

U
N _y1 21| = Tr1 21| = 1 yllg
[aa]—l’l m 2| = (2
Yo 29 To 29 T2 Y2
T2 Y2 22
(avbag):([aab]aa:
z Ty Z x
)1 gy — |¥1 21 1y123:
Yo 29 To 29 T2 Y2
xr3 Y3 Zz3 1 Y1 21
T1 Y1 21| = |2 Y2 22
T2 Y2 Z2 r3 Y3 Zz3

OcHoBanoe CBOMCTBO CMEIIAHHOTO npousBeaceHns COCTOUT B TOM, 9TO HUKJINYEC-
CKagd IlepecaHOBKa BEKTOPOB HE MeHACT €I'0 BCJIMYNHBI

-,

(@,b,8) = (b,¢,d@) = (¢, a,b)

B ocranbnbix ClIydadx 3HaK MCHAETCA Ha HpOTHBOHOJIO?KHbIﬁ

6 JImHum Ha MmJIOCKOCTH. Y paBHeHUd IIPSIMOIl HAa
IJiockocTu. KpuBble 2-ro nopsiaka

HYCTI) Ha IIJIOCKOCTHU 3aJaHa JeKapTOBa CHUCTEMa KOOPpAHNHAaAT N HEKOTOpPasd JIMHUA

L.

10



Ompegenenne: Ypasaerue P(x, y) = 0 HasbiBaeTcst ypaBHeHHeM JUHUN L, ecu
5TOMY YPABHEHHUIO YJIOBJICTBOPAIOT KOOPANHATHI JII000I TOYKN 3TOM JTMHUY, 1 He
VJIOBJIETBOPSIOT KOOPMHATHI TOYKE, He PUHAICKAIINX JUHUK L.

6.1 YpaBHeHUe NPSAMOIl Ha IIJIOCKOCTU

Teopema: Jlrobast npsiMasi Ha ILJIOCKOCTH 3a/1aeTcs ypaBHenneM Bujga Ax + By +

C=0 (9.1)

11



1 obpatHo: Besikoe ypasrerue Buja (9.1) ornpeiesisier Ha MIOCKOCTH TPSIMOYTO
JlokazareabcTBO:

7l - HOPMAJILHBIN BEKTOD

BosbMmem 1ipousBosibiyio Touky M(x, y) € L.

nM(x,y) € Lo it L MM < (7@, MgM) = 0 < A(z — x0) + By — y0) = 0

Packpoem ckobku: Ax — Axg + By — Byy = [—Azg — By = C] = 0 = Az +
By+C=0

[IpoBo/ist 0OpaTHBIE PACCYKJIEHMUST, TOJIYINM, 9TO ypaBHenue Buja (9.1) omnpests-
eT Ha IJIOCKOCTHU IIPSIMYIO.

(9.2) - ¥YpaBuenune mpsiMoit, poxossineit aepse Toury My(xg, yo) mepeneHmKy-
JISPHO HOpMaJIbHOMY BekTOpy 77 = (A, B)

(9.1) - obrriee ypaBHeHHE TPSIMOI

HyCTbB(Q.l)B#OéBy:—Ax—Céy:—%aj—%

A

Obosnaunm k = —%; b= —%, MOJTY9INM YpaBHEHHE.

y=kr+5b

(9.3) - ypaBHeHUE TPAMOii ¢ yTIIOBBIM KO3(bDMUIIEHTOM

12



HyTpy/no nokazars, uro k = tga; b = OB

Hy'CTbB(g.l)BIOZ}AX+C:O:}X:_%

Ob6oznaunMm a = —%, MOJIYIUM yPaBHEHUE

r=a (9.4)

(9.4) - YpaBHeHue BEPTUKAILHOI TPSAMOIi

13



(9.1) MmOxKHO 3amucaTh B BUJE: % + % =1

O6osnauum a — -S:b = -£ =2 41 (95)

(9.5) - ypaBHeHne mpsiMOii B 0OTpe3Kax

14
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6.2 IlapamMeTrpudyeckoe ypaBHeHHE ITPSMOii

¢ = (I, m) - HAIPABJIAIONINI BEKTOD

—

MM =7—ry=txg=>7T=70+txq

WM B KOOPJUHATHOI bopme

r=x9+txl
Yy=yo+txm

(9.6) u (9.7) - mapameTpuvIecKue ypaBHEHHUS TIPSIMOI.

Us (9.7) = &t — 1 (9)

(9.8) - KaHOHMYECKOE ypaBHEHUe MPsIMOIl, poxo/isiieii aepes T. My(zg, yo) ¢ Ha-
MPABJIAIONIMM BeKTOpoM ¢ = (I, m)

16



6.3 PaccrosHue oT TOYKU 0 IIPSAMOIt

I

MM, = (xo — 2590 — v)

MM A B( A B Axz—B A
d = np 5 My = [E400) | = | A=l Bon-y) | _ | AotBuloAe-By)| | Aot Bu )

d = |2EIntl] - (9.9)

7 HanpagJisioniue KOCUHYCHI

—~ —~

O6oznadnm o = (7,1); = (7, 7); v = (7, k)
CoSay, COSf3 M COSY - HAIIPABJISIONINE KOCUHYCEHI BEKTOPa T
Tk x = ups7 y = P57 % = UpPgT

x = |Flcosa; y = |Flcosf; z = |F]cosy

17



7.1 HopmaJjibHOe ypaBHeHUE IIPSIMOii
; e € = (cosa, cosf3)
OM = (z,y). O6osnauum p — |7

p = nng_M = (O%’a = xcosa + ycosf3 = xcosa + ycosP —p =0 (9.11)

(9.11) - HOpMAaJIBHOE ypaBHEHHE MPSIMOIl, Tyl COS( U COS[3 - HAIPABJISIOININE KO-
CUHYCbI HOPMAJILHOTO BEKTOPAa, HAIIPABJICHHOT'O U3 HavyaJia KOOPJAUHAT B CTOPOHY
[IPAMOIi, & P - pacCcTodHne OT HavyaJa KOOPAUHAT JI0 IIPAMOIL.

7.2  YroJs Mexay IMpsIMbIMI
Ly: Aw+By+Ci=0; Ly: Aw+By+Co=0
Ob6o3Ha M o = (m)

A1Ay + BBy

VA2 + B2 \/A3+ B3

7.3 Kpusble BTOPOro mnopsjaka

cosa = |

Onpeaenenne: OKpyKHOCTb - 3TO I€OMETPUIECKOE MECTO TOUYKe Ha, IIJIOCKOCTH,
paBHOY/IAJIEHHBIX OT JJAHHOU TOYKHU, HA3bIBAEMOI IEHTPOM.

18



R = [MM| = /(& —20)> + (y — y0)® = (z—20)*+ (y—y0)* = R* - ypasuenue
OKPY?KHOCTH C HEHTPOM B T (T, Yo) U pajuycom R

22 +y? = R? - ypaBHenue oKpyKHOCTH C [IEHTPOM B HadaJle KOOpIuHAT(KaHOHIYeCKoe
ypaBHEHNe)

Onpe,z[eﬂeHI/Ie: DJITATICOM HA3BIBACTCS reoMeTpn4eCKoe MeCTO TO9KE Ha IIJIOCKO-
CTH, CyMMa paCCTOﬂHI/IfI OT KOTOPLIX 1O ABYX JaHHBIX TOYEK, Ha3blBacMbIX (bOKy—
CaMM, €CTb BeJIM4YNHa IMOCTOAHHAsI.

|F17\4| + |F27\4| = 2a, e FM u FyM - bokabHBIE PAIIYChL.
Vet +y2+/(z—c)+1y2=2a (9.15)

[Tonaras b = a? — ¢ u3 (9.15) HEeTPYAHO MOJYUUTDL ypaBHEHUe

ZB2 y2
St =1 (9.16)

(9.16) - KaHOHMYECKOE YpaBHEHHUE SJLIHIICA

| F F3| - dokycHoe paccrostaue; a u b - 6oJibliiasg u MaJiast TIOJIYOCH JIIUIICA.
e = £ - skcnenrpucuret; 0 < £ < 1
a Y

e - mepa "cmmnocnyroctun"; € = 0 - OKPY2KHOCTD

19



Omnpenenenue: ['unepbosa - 370 reoMeTpUIecKoe MECTO TOUYEK Ha ILJIOCKOCTH,
MOJIYJ/Ib PA3HOCTH PACCTOSIHUI OT KOTOPBIX /IO ABYX JAHHBIX TOUYEK, HA3BIBAEMbBIX
dokycaMu, ecTh BeJIMYNHA TTOCTOSTHHAST

1P| = [F]| = 2a
VT P+ =@ =P+ = 20

2 2
o x y
[TyTem sKBUBaNEHTHBIX MPEOOPA3OBAHUIL MOy INM ypaBHenue = — 7 = 1 (9.18)
(9.18) - KaHOHWUYIECKOE YPABHEHNE IHIEPOOJIHI
a1 b - jgeficTBUTEIbHAS 1 MHUMAs IIOJIyOCH THIIEPOOIIHI.
__cC _ a .
€ = £ - BKCHEHTPUCHUTET, T = + - JUPEKTPUCHI TUIEPOOJIBI U 3JIIUICA; MPAMBIE

Yy = :I:gx - ACUMITOTHI TUIIEPOOJIDI.

Omnpenenenue: [lapadosia - 5T0 reOMETPUYIECKOE MECTO TOUKE Ha, IJIOCKOCTH, J1JIsT
KOTOPBIX PACCTOSTHUE JI0 JIaHHOI TOUYKM, Ha3bIBaeMOil (POKYCOM, PaBHO PACCTOsI-
HUIO JIO HEKOTOPO#l HPAMOii, Ha3bIBAEMOIl TUPEKTPUCOIA.

p - napamerp napabossl (p > 0)
KM = FMx + 2 = /(z — D)2 + 12

[IyTeM SKBHBAJICHTHBIX IIpeoOpa3oBaHmil MOMyUNM ypaBHeHne y> = 2px - KaHo-
HIYECKOe ypaBHEHUe MapadoIbl

20



7.4 Onrudyeckme cCBOCTBa KPUBBIX BTOPOTO IOPSIKA

7.5 YpaBHeHUe IIJIOCKOCTUA B MPOCTPAHCTBE

Omnpenesienne: ypapraernne O(x,y,z) = (0 Ha3bIBaeTCsl ypaBHEHHEM [OBEPXHOCTH
S, ecam 9TOMY yPaBHEHHUIO YJIOBJIETBOPSIIOT KOODPAMHATHI JIFOOOI TOYKHU STOH I10-
BEPXHOCTH, U HE YIOBJIETBOPAIOT KOOPANHATEI TOUEK, He IPIHAIEKAIINX TOBEPX-
HOCTH S

21



7.6 YpaBHeHUE IJIOCKOCTUA B ITPOCTPAHCTBE

Teopema: Jliobast 11/10CKOCTb B IPOCTPAHCTBE 3a/1aeTCs ypaBHeHHeM Bujga AX +
By + Cz+D =0

n O6paTHOI BCAKOE€ YpaBHEHHUE 3TOI'O BUda OIIPEAEJIACT B IIPOCTPaHCTBE IIJIOCKOCTDL

8 YpaBHeHUEe MJOCKOCTU B HPOCTPAHCTBE

Teopema: Jliobast 11/10CKOCTb B IPOCTPAHCTBE 3a/aeTcsd ypaBHeHneM Bujiga Ax +
By+Cz+D =0

I o6patro: Besikoe ypashenue Buia (10.1) ompeesisier B IpoCcTpaHCTBE LJIOCKOCTh

JlokazaTe/1bCTBO:

22



n 1L (), 7 - HOpMAIbHBI BEKTOD
Bosbmem npoussosibhyio Touky M(x,y, z) € Q)

T M(z,y,2) € Qe it L MMy < (i, MgM) = 0 < Az — x0) + By — y0) +
C(z—2)=0 (10.2)

Packpoem ckobku: Ax — Axg+ By — BygCz — Czy = |[—Axg— Byg— Czy = D] =
0=Ax+By+Cz+D =0

[IpoBojist 0OpaTHBIE paccysKeHus, oIy dnM, 9To ypasaenue Buja (10.1) ompee-
JIZET B IPOCTPAHCTBE ILJIOCKOCTD.

(10.1) - obiiee ypaBHeHUe MJIOCKOCTH

(10.2) - ypaBrenue miockocTH, poxosineit uepes Touxy Mo(xo, Yo, Z0) TepIeH-
nuKyJsisipHo Bektopy 71(A, B, C)

23



Us (10.1) = —f + =45 + =56 = 1

[I¥Vers a = —%; b= —%; c= —%, MOJIYINM ypaBHEHNE:
x Yy oz
—++-=1 10.3
a * b * c (10:3)

(10.3) - ypaBHeHNE MJIOCKOCTH B OTPE3KaX

24



9 YpaBHeHUe ILJIOCKOCTHU, MIPOXO/IMIIEN Yepe3 Tpu
TOYKMN

=1 Y—Yy <—z
To— X1 Y — Y1 =292 — 21 =0 (104)
I3 — 21 Ys — Y1 =3 — <~

(10.4) - ypasuenue mwiockoctu ABC

10 HopmaJjibHOE ypaBHeHUE IJIOCKOCTU

xcosa + ycosf3 + zcosy - p = 0 (1.5)

(10.5) - HOpMAaJIbHOE ypaBHEHUE IMJIOCKOCTH, TJIE COS(Y, COS[3, COSY - HAPIABJISIO-
e KOCUHYChl HOPMJIAbPHOTO BEKTOPa, HAPIBEJIHHOTO M3 HadaJla KOOpJAUHAT B
CTOPOHKY IIJIOCKOCTH, & P - PACCCTOAHNE OT pHadaJa KOOPAUHAT JI0 TJIOCKOCTH.
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11 PaccTrogHmue oT TOYKHN O IINIOCKOCTH

QAx + By +Cz+ D=0

d - |AI0+Byo+Czo+D‘
- VA2 B2+C?

12 Yroa MexKay MJIOCKOCTAMU
Q:Aix+By+Ciz+ D=0

Qo : Asx 4+ Boy + Coz+ Dy =0

@ = (Qla Q?)

o = CLTCCOS| A1 As+B1By+C1Cy
A3+ B3 +C3 -/ A3+ B3+C3

A1Ay + B1By + C1Cy = 0 - yciioBre nepreHinKyasspHOCTI

A B _ G
A, — B — G ycJI0BUE I1apaJijaeJIbHOCTHU
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13 YpaBHeHUe JUHAUA B OIPOCTPAHCTBE

y=uy(t) telo,b] (10.6)

(10.6) - mapamerpuieckoe ypaBHeHUE JIMHUN B IPOCTPAHCTBE.
r(t) = a:(t);Jr y(t)er z(t)/g win 7(t) = (z(t),y(t), 2(t))  (10.7)
(10.7) - BekTOpHOE ypaBHeHue JuHuN L

DOyukrust 7(t) HA3BIBAETCST BEKTOP-(YHKIHEH CKAISIPHOTO apryMeHTa t.
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14 YpaBHeHUe OPAMOl B IPOCTPAHCTBE

x—lxo — ¥Y7Y _ =% (108)

m n

(10.8) - kanoHIUECKOE YpaBHEHIE MPSIMOii, Tpoxostiieit uepes Touky My (xo, Yo, 20)
mapaJsiie/ibHOe HAIIPaBJIsTioIeMy BekTopy ¢(l, m,n)

x:x0+lt
y=1yo+mt (10.9)
z=2zy+nt

(10.9) - mapamerpuieckoe ypaBHeHUE TPAMOit

(10.10)

A1x+Bly+C’1z+D1:O
A2x+Bzy+CQZ+D2:O

(10.10) - ypaBHeHIe MPSIMOIi, KAK PE3YJIbTAT MepecedeH st IBYX MJI0CKOCTelt
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15 DBzamMmHoe paciiojioxKeHue JIByX IPsAMbIX B IIPO-
CTPAHCTBE

L . L= — Yy—yi — zZ—2Z1
L - l1 mq s

L2 : T—To2 _ Y~Y2 __ Z=Z22

lQ mao o
L L[ Lyef-m=mn

2. L1 L Ly < lils + mymo +ning =0

l1l2+m1m2+n1n2
tmitnd/t+m3+n3

3. o= (L1,Ls) «=arccos| 7
4. Eciu Ly } Lo, o Ly u Ly - niepecekatoTcst <

Lo —T1 Y2 — Y1 22— 21
A = ll ma (5] =0
lo mo no

5. L1 u Lo - ckpemuBaiorest < A # 0

16 BzamMmHoe pacioJjioxkKeHne OPsaAMOl M IJIOCKO-
CTHU

Q:Ar+By+Cz+D=0 L& =9k 2%

l m n

L|Qe Al+Bm+Cn=0 ¢L1

L1Qe2=8=C ¢|i

m o m
6 = (il.4)

o =(L.Q)

cosp = \fg’% = cos(§5 — a) = sina = a = arcsin| ¢A2+;ligf\2§:m2+n2\

[Tpumep: Cocrasuth ypashenne miockoctn ABC, ecou A(1;1;-1); B(2;0;1); C(-
1;2;3)

Permrenne: A%l; —1;2 A@—Z; 1;4

o 7 k
AB,AC|=|1 -1 2|=i
2 1 4

— —6i—8j — k = 7i(6;8; 1)

29



6(r—1)+By—1)+1(z+1)=6x—6+8y—8+z2+1=0
6z + 8y + z — 14 = 0 - ypasuenne miockoctu ABC

17 O0630p MoBepXHOCTEll BTOPOT'O IIOPsIKa

Onpenenenne: Oyuknns P(x,y,z) Ha3bBAETCA aaredOpPamIecKUM MHOTOWICHOM
crernenu n, ecii P(x, y, z) ecTb cyMMa KOHETHOTO duc/ia qjieHoB sujga: A-xP-y?-2",
rie p + q + 1 < n u CcymecTByeT 1Mo KpaifHeil Mepe oJlHO cjiaraeMoe, y KOTOPOTo
p+q+r=n

Omnpenenenue: [loBepxHOCT, onpejessiemMasi B HEKOTOPOI JeKapTOBOil cucTeMe
KOODJMHAT aJiredparndecKiM MHOI'OUJIEHOM N-Oif CTelleHU, Ha3bIBaeTcsd ajredbpan-
YeCKOIl MOBEPXHOCTBIO N-0I'0 TOPsJIKa,

ITpumep: Ax + By + Cz + D = 0 - asrebpandeckast IOBEPXHOCTh 1-T0 MOPsiJIKa

B(x,y,2) = a11x? + any® + aszz® + 2197y + 2a1372 + 2a3yz + 2017 + a2y +
2a3z + ag = 0 - ayiredpandeckast MOBEPXHOCTDb 2-I'0 MTOPSIIKA,

17.1 SDaauncoun
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17.4 Komnyc

2 2 2
4 : zZ
e L
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17.5 DamunrumyecKnii mapadoIon,

< +%:2Z,p>0,q>0

17.6 TI'mnepbosmmdeckuii mapaboson

L T
’ q—22,p>0,q>0
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17.7 DamunrudecKuii MUJINHIP

[\~]
&)

=1

@w|a
_l_
e

17.8 T'unepboamyecknii HUJIUHIP
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17.9 Ilapaboanmvecknii IUIAMHIP

y? = 2px

Onpenenenue: [Ipsyvonneiinoit odpasytorieil TOBEPXHOCTH Ha3bIBACTCS ITPsiMast
JINHUS, TIEJIMKOM JIexKallas Ha JIAHHON TOBEPXHOCTH.

Sameuanue: [losepxnocru nomn vHomepamu 1, 3, 5 (Duutuncon, JIBymnosocTHbrit
rUepooIoN I, DJIHITUIECKAN TapaboIonT) MPSMOJUHEHBIX 00pa3yIoNnX He
UMEIOT, a JIpyrie UMEIOT.
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