1. TeopeTnyeckue cBeaeHUs
IHoBepXHOCTHI0 BTOPOr0 MOPSAKA HA3BIBAETCS T€OMETPUYECKOE

MECTO TOYEK npoctpanctBa M x,y,2 , KOOPAUHATHI KOTOPBIX B JIEKAPTO-

BOM CHUCTEME KOOPAWHAT YJIOBJIECTBOPSIOT YPABHEHUIO

Ax? + By? + C2* +2Dxy + 2Exz +2Fyz + Gx + Hy + Lz + M = 0.
Cdepoii Ha3pIBaETCA MHOXKECTBO BCEX TOUEK MPOCTPAHCTBA, PABHO-
yAQJICHHBIX OT JIaHHOW (DUKCUPOBAHHOW TOYKH, HA3BIBAEMOU IIEHTPOM

cheppl. Ecmu O a,b,c — uentp chepol, a M z,y,2 — NPOU3BOJIbHAS
TOYKa cephl, TO ypaBHEHUE CPEephl 3AMUIIETCSI B BUJIC
2 2 2
2
@—a +@y—-—0b +E-0o =R,
rae R — paccrosinue, Ha KOTOPOE TOUKU Cephl yaaleHbl OT €€ IeHTpA.
DTO pacCTOSIHUE HA3BIBACTCS PAINYCOM C(ephl.

3JIJII/IHCOI/IIIOM Ha3bIBACTCA ITOBCPXHOCTH BTOPOI'O IIOPAAKA, HMCHO-

11asi B HEKOTOPOM JIEKapTOBOM CUCTEME KOOpAMHAT ypaBHeHHe (puc.l)
) ) 2
T Y z
—~ + = + —~ = 1.
a b C

Yucna a, b, c Ha3bIBAIOTCS MOJIYOCSIMH AJUIMIICOM/A, & YPaBHECHHUE

Ha3bIBACTCA KAHOHHWYCCKHUM YPABHCHHCM J3JUJIMIICOHUIA. Ecmu ABC ITOJIYOCH
SJUIAIICON A PABHBI, TO 3JUIMIICONUA ABJIACTCA 3JIJIMIICOUAOM BPAIICHUS.
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OIHOMOJIOCTHBIM THIIEP00JIOMIOM HA3bIBAETCS MOBEPXHOCTH BTO-
pOro nopsiKa, UMEras B HEKOTOPOU JEKAPTOBOM CUCTEME KOOPAUHAT
ypaBHeHue (puc.2)

PucyHok 2 — OgHONOMOCTHBIN runepO0a0u1
J{BYIOJIOCTHBIM IUnep00JI0MA0M Ha3bIBAETCS IOBEPXHOCTH BTOPO-
ro NMOpPsAJIKA, UMEIOIAasi B HEKOTOPOU IEKapTOBOM CUCTEME KOOPIUHAT
ypaBHeHue (puc. 3)
22 2 2
St 2 b
a b c
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Pucynok 3 — JIBynoJIOCTHBII runepOoIon;]



DIIIMITHYECKUM NapadoJI0uI0M Ha3bIBAETCS TOBEPXHOCTh BTOPO-
ro MopsA/iKa, UMEIOIasi B HEKOTOPOU JIEKAPTOBOM CUCTEME KOOPIUHAT

ypaBHeHue (puc. 4)
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PucyHok 4 — Dnnuntuueckuil mapadboion/
I'mnepOoanyeckum napado10410M HA3bIBACTCS IOBEPXHOCTh BTO-
poro nopsijika, UMEIoIIasi B HEKOTOPOU JEKapTOBOW CUCTEME KOOPAUHAT
ypaBHeHue (puc. 5).
2 2
=L —opz (p>0).
a b

Pucynok 5 — I'unepOonnueckuii mapadosiony
Konnueckoii MOBEpXHOCTBI0 HAa3bIBAETCS TOBEPXHOCTh, 0Opa30BaH-
Hasl IPSAMBIMU, IPOXOIALLIMMHU YEPE3 OJHY U TY K€ TOUKY U IIEPECEKAIO-



IIMMH HEKOTOPYIO KpUBY0. Touka, yepe3 KOTOPYIO MPOXOSAT BCE MPSIMbIE,
Ha3bIBAC€TCS BEPUIMHOMN KOHyca. [IpsiMbie Ha3bIBatOTCS 00pa3yOMUMH KO-
HyCa, a KpUBas, KOTOPYIO IIepeceKkaroT 00pa3yroline, Ha3bIBaeTCsl HaIpaB-
JIAIOIIECH KOHYCA.

KonycoM BTOpPOro mopsiika Ha3pIBACTCA MOBEPXHOCTH BTOPOTO T0-
pAlIKa, UMEIOIIAasi B HEKOTOPOU JIEKAPTOBOM CUCTEME KOOPJAMHAT ypaBHE-
Hue (puc. 6)
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Pucynok 6 — Konyc Broporo nopsuaka
HuauHapuvecKkoii MOBEPXHOCTHIO HA3bIBACTCS IOBEPXHOCTh, 00pa-
30BaHHAas MPSAMBIMU, NTAPAIETIbHBIMUA MEXK1y COOOM U MepeceKaromuMu
HEKOTOPYIO KpuBY1O. [IpsiMble Ha3bIBatOTCSA 00pa3yOIMMHU, a KpUBasi, KO-

TOPYIO MEPECEKAIOT 00Pa3yIOIINE, HA3bIBACTCS HATIPABIISIOLLIECH.
2 2 2 2

T T
YpaBHeHuss — + y 1, —— y 1, y* = 2pr HA IUIOCKOCTH
2 2 2 2

a b a b
Ozxy ompenensroT JJUIUIC, TUNepOoay U mapadoiy, a B MPOCTPAHCTBE —
AIUTANITUYECKUHN, TUNIEPOOTUYECKUI U NapaObOoJUYecKUuil TUIUHAPHI COOT-
BETCTBEHHO.

duumnTuyeckuil nmauHAp. Hanpaisromen HUIMHApa SBISIETCS

AJUTHTIC, a 00pa3yromue napamieabael ocu Oz (puc. 7).
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PucyHok 7 — DAIUOTUYECKUNA UIUHIAD — —+ y _ 1

a® b’
I'mnepooanyecknii nnaunap. Hanpasnsroniei siBasieTcs: Tunepoo-
71a, a oOpasyromue napamienbHsl ocu Oz (puc. 8)
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Pucynok 8 — I'unepOonrueckuit UUIUHIP — — L

a® b2



IHapaGoanyecknii uuauHAp. Hanpasnsromen nuimHapa sBiIseT-
cst mapaboda, a oOpasyrolue napanneiabusl ocu Oz (puc. 9).
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PucyHok 9 — [TapaGonudeckuii qumuuap y° = 2pz, (p > 0)

YpaBHeHHe BTOPOI0 MOPSAKA, pacnajgarwineecs Ha JUHeHbIe
MHOKHUTeN. Ecniu ypaBHEHUE BTOPOU CTENEHU, ONPEAEISAIONIEE TOBEPX-
HOCTb BTOPOI'O MOPSIAKA, PACIIAAETCA HA IBA YPAaBHEHUS MIEPBOM CTEIICHH,
TO OHO OYyJZIET ONPEACIIATh napy, JM00 MepeceKaroluxcs, 1100 napasuieib-
HBIX, JINOO CIMBIINXCS IJIOCKOCTEM.

2. [Ipumephl.

IIpumep 1. BeIsiICHUTB, KaKy0 OBEPXHOCTh OINPEAECISIET YPABHEHUE

A2 —y? — 22 = 4.

Pemenne. [Tokaxem, uto ypaBHenue 42> — y> — 22 = 4 cCOOTBETCTBYeT
KaHOHUYECKOMY YPaBHEHMIO JBYIIOJOCTHOIO TUnepOoouIa

2

22 2 22
St 5= —1. Jlna aToro npeodpasyem ero ciaeayromum oopa3om
a b c
2 2 2 2 2 2
z° —y——z—zl,—xz +y—+z—:—1,y—+z——x2 = —1.
4 4 4 4 4 4

Takum o6pa3zoM, ABYNOJIOCTHBIN TUIEPOOTIONT UMEET OChIO CUMMETPUH
ock Ozx . Iloctponm moBepxHOCTH (puc. 10).



Pucynok 10 — [TosepxHocTh 42° — 3 — 22 = 4

IIpumep 2. BpIsICHUTB, KaKyl0 HOBEPXHOCTh OIPEICIISIET YPABHEHUE

ZI?2

I — y2 = Z. HOCTpOI/ITB IHOBCPXHOCTb
2

T
Pemienue. YpaBuenue e y? = % COBNAJAET C KAHOHWUECKNM ypaBHE-

2 2

HUEM TUIEpOOIMYECKOro napadojgonia — — LA opu p = 2, q = 2

p q
(cenyoBas nmoBepxHOCTh). [TocTponm nmoepxHocTs (puc. 11).

Pucynok 11 — IloBepxHOCTH R A

p q



IIpumep 3. CocTaBuTh ypaBHEHHE ChEPHI C LICHTPOM B TOUKE

M, —5;3;2 u Kacaromencs miockocTn 2x — 2y +z —4 = 0.
Pemenmne. /{151 coctaBienus ypaBHeHus cepbl HyKeH paauyc. B nannom
ciaydae I — paccrostuue ot M, 10 MIIOCKOCTH

| -5 -2—2-3+2—4|
V22 422 41
HckoMoe ypaBHEHUE: a:+52+ y—32+ 227 = 36.

Oteer: -5 + y—3 4+ 2-2° = 36.

IIpumep 4. I1oka3zatp, 4TO MIOCKOCTh 22 — 12y — z + 16 = 0 nepeceka-

eT TunepOonyeckuii mapabonons 2z = x° — 4y° 10 NpAMOIHHEHHBIM
oOpa3zytouM. COCTaBUTh YPABHEHUS 3TUX MPSIMBIX.

Pemenue. JInnus nepeceyeHus MIOCKOCTH U apadoionaa onpeaeisercs
CUCTEMOHU YpaBHECHUU

20 — 12y — 2 + 16 = 0,
(22 = 1% — 49°.
Bripa3um u3 niepBoro ypaBHeHus z U HOACTABUM BO BTOPOE YpaBHECHUE
z = 2x — 12y + 16, z = 2x — 12y 4 16,
{2 2% —12y +16 = 2% — 4y?, L»? _4y? — Az + 24y — 32 = 0.
BTOpOC YPaBHCHHUC MOKHO PA3JIOKHUTh Ha MHOKUTCIIA
o — 4y —4x+24y—32=0— 2 —2y+4 z+2y—8 =0.

Torz[a Cucrema, 3aaaromiasa JUHUIO IICPCCCUCHUA ITPUMCT BU

(22 — 12y — 2 + 16 = 0,
2% — 12y — 2 + 16 = 0, |z —2y+4 =0,
{x—2y+4 T2 —8 =0, |[20—12y—2+16=0,

i;l:—|—2y—8:0.

Takum 00pa3zoM, B IEPECEUECHUH MOJTYUAIOTCS JIBE IPSIMbIEC



{2x—12y—z—|—160, {2x—12y—z—|—160,
n

r—2y+4 =0, x+2y—8=0.

20 — 12y — 2z + 16 = 0, 20 — 12y — 2+ 16 = 0,
OTtBer: U

x—2y+4=0, r+2y—8 =0.


Георгий Алексанян


INPUMEPBI PEHHIEHUSA 3AJAY
3agaua 1. CocraButh ypaBHeHHE chephl, pagnyc KOTOPOH R, a MEHTP HAXOIUTCS

B Touke C(x,,V,,Z2,)-

Pemenue. C(bepa — 9TO MHOKECTBO TOYCK, OTCTOAIIHUX OT HCHTPAa HAa OAHOM N TOM

xe paccrosHuu. CrenoBareiabHO, OOO3HAYMB 4Yepe3 X, ),z  KOOPIAUHATHI
IPOU3BOJILHOM TOUKH M cdephl U BbIpa3UB Ye€pe3 HUX PaBEHCTBO ‘CM ‘ =R, Oyaem

HUMCTDb

\/(x—a)2 +(y—b)2 +(z—c)2 =R.
Bo3Bens 00e yacTv paBeHCTBA B KBAJpaT, MOJYyYHMM MCKOMOE KaHOHHYECKOE
ypaBHeHHe cepHI:
(x—a) +(y-b) +(z—c) =R".
Ecinu nentp cdhepsl NOMECTHTH B HAyalo KOOPAMHAT, TO ypaBHEHHUE Cephl
nMeeT 6oJiee MPOCTOM B
x’+y’+z’ =R

Otser. x° +y’ +z* =R,

3agava 2. CocTaBuTh ypaBHEHUE KOHUYECKOM MOBEPXHOCTH C BEPIIMHON B Havaje

KOOPAMHAT Y HAIIPaBIIAIOLIEH

x2 yZ
—tr=h
a” b
zZ=c

(7.1)

Pemenne. Kanonnueckue ypaBaenus: oopasyronmx uepe3 Touky (0,0,0) u Touky
(x,y,z) HaNpaBIAOIIEH, IMEET BH/T

4
-



Uckmrouum x, y,z u3 ypaBaenuii (7.1) u (7.2). Ins aToro B ypaBHeHusx (7.2)
3aMEHUM z Ha ¢ U ONpPENesuM X U y:

X=Cc—. —C‘Z
Z’y Z

[loxcTaBuB 3TH 3HAYEHUS X U ) B IIEpBOE ypaBHEHUE cucTeMbl (7.1), Oyaem uMeTh:

[TonyyenHoe ypaBHEHUE onpeesieT KOHYC BTOPOro nopsijaka (cM. tTadi. 3)

3anaua 3. Kakyro MOBEpXHOCTbH ONpPEAESAET ypaBHEHNE

16y* —92z% +32y +54z-209 =07
Pemenne. DTa MOBEPXHOCTh €CTh I'MIEPOOIMUECKUN LUIMHAP C 00pa3yroIIuMH,
napayenbHeiMu ocu Ox. JIeHCTBUTENBHO, JAHHOE YPAaBHEHHUE HE COIAEPXKUT X, a
HaMpaBJIAoLIas HWIMHIpA €CTh TUIIepooa

(y+D? (z-3) 4
9 16

b

x=0
¢ nentpoM cummerpuu B Touke (0,—1,3) u melcTBUTEIBHON OCHIO, apaIeIbHOM

ocu Oy.

3anaua 4. VccnenoBath U NOCTPOUTH MOBEPXHOCTD, 3a/IaHHYI0 YPABHEHHEM

x2 2
——y—=—2z,
p q

y=0,

OTKyHa x° = —2 pz. DTO ypaBHEHHE apaboIbl B INIOCKOCTH X0z

CeucHue SalIaHHOﬁ IMOBCPXHOCTHU IINIOCKOCTBIO X = 0 ecTh Hapa60J1a



S G
V2|
z=0.

Ceuenne mI0CKOCTSIMU, MapauIeIbHBIMU TUIOCKOCTH xOy , €CTh TUIEPOOIIHI:

Xy
2hp  2hgq
z=h.

IIpu /<0 peiicTBUTENbHAS OCh TUNEPOONIBI MapavielbHa ocu Ox, TpuU
h>0—- ocu QOy. Hccmenyemas TOBEPXHOCTh SBISIETCS THIEPOOIUYECKUM
napaboyionsioM (1o accoumaruu ¢ GOpMoOH, MOBEPXHOCTh IMOJyYHIIA HA3BaHUC
"cemno").
3ameuanmne. IHTepeCHBIM CBOMCTBOM THIIEPOOIMYECKOTO MapadoIon/a sSBISICTCS
HaJU9IUe MPSIMBIX JTUHUH, JISKAINTUIX BCEMHU CBOMMH TOYKAMHU HA €r0 IMMOBEPXHOCTH.
Takue mpsiMble HA3BIBAIOTCS NPAMOIUHEUHBIMU 00pA3VIOWUMU 2UNEPOOIULECKO20
napabonouda. Yepe3 KaxAyIO TOUYKY THIEPOOIMUECKOro mapadosonaa mpoXoasiT

JIBE MPSAMOJIMHEITHBIE 00pa3yIOIIHeE.

3anaya S. Kakyro MOBEpXHOCTb ONpPEAEAET ypaBHEHNE
x2+2y% =327 +2x+8y+182-54=07
Pemenne. YToObl NpUBECTH TAHHOE YPAaBHEHUE K KAHOHUYECKOMY BHU]Y, BBIIECIUM

IMOJIHBIC KBAAPAThLI ICPEMCHHLBIX X, ) ,Z !
(2 +2x+D)+2(y* +4y+4)-3(z> —62+9)-36=0;
(x+1)? +2(y+2)* -3(z-3)* =36.

Orcrona



(x+D°  (+2)° (z-3)° _,
36 18 12

CpaBHuBas OJIy4YEHHOE YPaBHEHHE C TAOJIUYHBIMU (CM. Ta0J. 3), BUIUM, YTO
ATO YpaBHEHUE OJHOIOJIOCTHOIO rUNepO0I0ra, HEHTP KOTOPOTO CMEIIEH B TOUKY

(—1,-2,3). IIyTem mapamienpbHOT0 MEPeHOca CHCTEMbI KOOPIMHAT TI0 (hopMyraM

x=X-1;
y=Y-2
z=7+3

IIpUBEAEM yYpaBHECHHE K KAHOHUYCCKOMY BUOY:
X’ v’ ZZ__1
36 18 12
3ameuanue. OTHOIONIOCTHBIN TUTIEPOOION]I, KaK U TUNIEPOOTUIECKUI, UMEET JBa

CeMeNCTBA MPSMOJIMHEMHBIX 00pa3yIOUX.



Tabnuya 3

[ToBepxXHOCTH BTOPOTO MOPSIKA,

KaHOHHUYCCKOC YPABHCHUC

DIUIATICON T
2 2 2
X_ + y_ + Z_ — 1
2 7 g2 2
a c
IMunep6omon; z
OJIHOIIOJIOCTHBIM,
2
52 y i
—+t 5=l 7
a b c
JBYITOJIOCTHBIM,
2
ﬁ + y_ — i — _1
a’ b
Konyc,
oyt
2 2 2
a b c

-




[Tapabomownn:

2 2

AJUIMIITUYCCKUM, — + Y _ 2z
p q

2 2

. X
runepOoInyecKui, — — Y _2;

P 9

Hunmusap:

2 2

. oXxT oy
SJUTMOTHYECKUM, — + — =1

2 2
a b

2 2

runepOoNnuecKuil, — — Y o

2 2
a b

napabonuyeckuii, y* =2 px




