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Tak C 3TMM ypaBHEHMeM Nnopa 3akaHuuBaTb.
Masp caenan cBOé Aeno, MaBp AOMKEH YWHTW.
YpasHeHue aX x’+ hXxXy+cXy? =jxz?

ByAer MmeTb peleHWid, ecnu CcheayluilMe KOPHW ABNAKOTLCA PalMOHaNbHbIM HYUCNOM.

Jix(a+b+c) Jbi+4xax (j—c)

Jh2 4+ 4xcx (j— a)
Huxe 3anucaHbl GOPMyNbl ONUCbIBAOWME 3TU pelleHMUA.

34eck He paccMoOTpeH cay4an Korga oAHOBPEeMEHHOo

{V[J'_lyfl;] WK {\/ﬂy"ﬁ] ABNAKOTBLCA PaUWMOHANBHBIMKWM YWMCNamMK. HEGE}{D,D.HMD

noA4YepKHyTb, 4YTO ewé Habopbl pelweHUid NONy4YalOTbCA 3amMeHoil a < ¢ . EcTecTBeHHO

Yucna p,s A0NKHBI BbITh uenbimu v nwboro 3Haka.



x=[2j(b+2c)*— (VP +4c(j—a))(jxtjl@a+ b+c))]s*+

+2(b +2c)(\,/j(a+ b + c)?j)spr (j?Jj(a + b +.f))p2

y=[2j2j—b—2a)(b+2c) — (b*+4c(j— a))(j + jla + b +c))]s*+

+2[(2j —2a-b)jla+ b+ ) Fjb+20)]sp+ ( Fjla+ b +0)p?

z=|2j(b+2c)* - (b*+4c(j—a))(a+b+ct fjla+tb+c))]s*+

+2(b+20)(Jjla+b+c)Fj)sp+(a+b+cF Jj(a+b+c))p®



x = |(2j — b— 2¢)(8ac +2b(2j — b)) — (b? + 4a(j — ) (b + 2c F Jb? + 4c( — @) )| s* +

+2|4ac +b(@2j—b)+ (2j—b —2c)Jb2+4r:(j—a)

sp+(b+2r:J_er2+4r:(j—a))p2

y = |(b+ 2a)(8ac + 2b(2j — b)) — (b2 + 4a(j — ©)) (2 — b— 2a F /BT + 4c(j — @) )| s> +

+2[4ac + b(2j - b) + (b + 2a)\b* + 4c( — @) | sp + (2j — b — 2a £ /b7 + 4c(j — @) P’

z=|(b + 2a)(8ac +2b(2j — b)) — (b*+ 4a(j — ©)) (b +2c F /b7 + 4c( — 0) )| s* +

+2 [4ac + b(2j — b) + (b +2a)y/b7 + 4c( — @) |sp + (b + 2c + b + 4c(f — @) ) p?



x = [2/%(b + 2a) = jla + b+ ) (2j — 2c — b+ /b* + 4a( — ©))| p* +

+2j(\fb2+4a(j—£J Fh+ 2a))ps+ (2;— 2¢ = bF (b* + 4a(j - .:))s2

y =22 +2a) = jla+b+c)(b+2a+/b*+4a(—0))|p? +

+2j(Jb2 +4a(j—c) F(b+ 2-:1))ps+ (b+ 2a T/ b2+ 4(1(;'—1:))52

z=j(a+b+c)(b+2aFJb>+4a(—c))p*+

+2|(a+ b+ )b* + 4a( — ) F j(b + 20) | ps + (b + 22 F JbZ + 4a( — ©) ) §*



PelleHns KoTopble NpMBEAEHbl HWMKE MOKA3blBAKT
O0BOALHO OTYETAMBO OBWHOCTL METOAOB pacdéra 4OBOAbLHO
pasHblX, MO BHEWHEeMY BUAY YPaBHEHWM.

Cneayowee AuodaHTosoe ypasHeHue
bx [x2+y?+ 2%]=ax[x X y+x X2+ y X g]

byaet MMeTb NPUMMTMBHOE PELIEHWME ECAW eCTb
BO3MOMHOCTb Bblpa3uTb 4Mcna a,b yepes uenbie yucna t,q
cnegyowmum obpasom

b=t?>-qg?
a=t’+2xq?
M peleHusa HaxoaaTbea no dopmynam
x=(—q+t) xp+(2x g+ t) X p X s+(2x g +t) X s*
y=2xXqg+t)Xxp*+(2xqg+t)Xpxst(—qg+t) xs*
Z=(—q +t) xp*+(—4x g+ t) X p xs+(—qg £ t) X s°
foe yucna p,s—ABAAKOTLCA LENbIMK.
Mpu atom oHWM moryT BbiTb AboOro 3Haka.
PeweHua ypaBHeHua xZ+y?=zl+1
PazbuBaroTbca Ha 3 rpynnbl pelleHui.

1rpynna peweHWit nony4yaldThcA eciu 3aaasatb Byaem



HeYyeTHble 4yucna t.

x=1+t

_(2-142x1t)
- 2

2:(t2+12i2 xt)

2 rpynna peLleHWid MoxXoMa Ha Nepsyio

Yucna t moryT BbITe MO6BIMK

x=2t+ 1
y=t*+t—1
e=t*tt+1

3 rpynna peweHuid Nony4yaeTbca C MOMOLLBIO YpaBHEHWA
Menna. Ecnu yucna p,s— ABAAKOTLCA peLIeHUAMMK

cnegyowero YpasHeHnua Menna. p?-2xs?=t1
TOorga peweHWAa ypaBHEHMA MOMHO 3anuMcaTtb
x=2xsX (p+s)x k+p*+2xpXxs+2xs?
y=(p? +2xpxs)xk+p*+2xpxs+2xs?
2= (P2 +2XpXs+2Xs)Xk+p?+4XpXs+2xs?

Yucna p,s— moryT Bb6iTb noboro 3Haka. Yucno me k—moxker



BbiTe Mobbim uenbim. EcrectBeHHo noboro 3Haka.
M camoe nHTepecHoe. Yncna npu Koadduumente k,

ABNATLCA Mudaroposbimn Tpoirkamm (a,b,c) pasHuua
mexay awub pased 1. Yucna He npu k ABAAOTLEA
peweHuamu ypasHenua Menna. x?-2xy?= +1

YaousutenoHo! Pewexnuna ypasHeHwna [lennAa ceA3aHo

C Mudaroposbimy TPOMKamK. Kak M3BECTHO BO3MOMHO
HalTK BCce pelweHun ypasHeHusa Menna, ecau bygem 3HaTb

nepsoe peweHne. OKasblBaeTbCA €CTb BO3MOMHOCTL €ro

HalTW He pasnaraa ./g Ha uenHble Apobu. [ns meHa Tak

MCKaTb peweHnsa npowe. Mpasaa HaxoAATbCA
cBoeobpasHbim rAyneim nepebopom, HO OH no3sBonseT ANns
00BONAbHO 0O0NbWOK [PYNMbl YPaBHEHWA HAMTU pelleHMA.

YpasHeHue [enns 3amedvatencHo Tem, 4TO 3TO Kak Obl
camasa ManeHbKas eauHWMLA M3MEepeHWiH B LEenovMCNeHHOM
mupe. @DakTMYECKW 3HaA onpegeneHHoe 3agaHHoe AnA
pewaemoro ypasHEeHWA BeAWYMHbI, Mbl Bcerga npuasm K
onpeaenéHHomy ypasHeHuio lMenna. WM ye camo 3To
YpaBHEHME HaM CKaMeT KaKkue peleHuAa mbl NoAy4um.

Mpuyém KaK, 3TO HWM CTPAHHO YMCAO HEM3BECTHbIX He
MrPaeT HMKaKOW ponu.



Huse 3anucaHbl Gopmynbl pelieHnsa AByX cuctem
ypaBHeHW pewan kotopyw ewé AwuodaHTt. ECTECTBEHHO B
dbopmynax umcna p,s,a,b—asnaoTeca uensimn M nwboro
3HaKa.

2 & et
Lot L {{x -JIC- 5"23:_ ;2 E= u?
dopmyna peleHnin BoIrnaauT Tak:
= 2ps(a® — b?)
y = (a* = b*)(p* — 5%
t = 2ab(p? + s?) — 4psa’
z = (a® — b*)(p? + s?)
u = (a® + b>)(p? + s%) — 4abps



Y BTOpOMH
{xz +yq = 2°
y? + xq = u?
®opmyna peleHui BbIrMALUT TaK:
g = as(4bp — as)
x = 2psb® — a*p?
y = 2abp? — b?*s?

z = 2psb? + a®p? — abs?

u = 2abp® + b*s* — psa®



Cuctema ypaBHEHU

[x2+ (g —~ot)y+ y* = uf
x* — (gx — ct)y + y? = u?

MpW 3afaHHbIX NOCTOAHHLIX ¢,C. U NpyM nepemeHHbIX KOTOpbie
Ham Hafo HaWtu x,t,y, 2 ,U. Byaer umeTb NOKa3aHHble HUMe
peweHnA. NMpuyém oHuM ByayT 3a4a3BaThcA LENOYMCAEHHbIMMU

nepemeHHbiMmu a,p,b,s. KoTopbie mbl camu 3agaém.



x = c(a?s® + p*b® — 25%b*)(p* — s*)b
= (p% — s)[a?(gs® — 2ps) + 2ab(p® — s2) + b*(qp® + 2ps — 2gqs*)]b

y = c(a®s? + p?b? — 252b?)(qs® — 2ps)b —
—cl[a®(qs® — 2ps) + 2ab(p? — s?) + b*(qp* + 2ps — 2qs?)]bs?

Z = c(s? — qps + p*)(a*s? + p?b% — 25%b?)b +
+cla®(gs® — 2ps) + 2ab(p® — s2) + b%(qp® + 2ps — 2gs®)]psb

u = c[(p? — s®)b + a(gs? — 2ps)](a®s? + p?b?* — 25%b?) —
—c[a®(gs®* — 2ps) + 2ab(p® — s*) + b*(qp* + 2ps — 2gs?)]as?



B atom YPdBHEHMWE :
x(x+a)+ y(y+a)=2(z+ a)
Takue-e craHgapTHbie peweHune: OHo pa3busaloTca Ha
2 rpynnbl pelueHmi.
MepBaA BbIrNAAUT NpocTo: Yucna p,s- nobble ueneie
X = ps

(p*-1)s + (p—1)a

},':




Bropyto rpynny pelweHuM MOMHO NONYYWUTb 3HAA peLieHUs

cneayloulero ypasHenua Menna: p? —2s% =1
Torpa;
x= 2(s+ p)sj+ (25 + p)as
y=(2s+p)pj+ (25 + p)as
z= (252 + 2ps + p2)j+ 2(s + p)as

2(s—p)sj+ (s —plap
(p —2s)pj + (s —p)ap
z= (25" — 2ps + p?)j+ (25 — p)ap

X

¥

Uuena KOTOpPBIE 3anUCaHbl Uenblie KU nwboro 3Haka.

Yucno j—Boobuwe moxeT 6biTh NbbIM.



OuodaHToeo ypaBHeHue x* + y* + z° = U® umeerT cnegyoulee He CUMMETPUYHOE pelleHue

x = (aj — bt)?sp® — 3t2j2p?s® + 3(aj + bt)jtps® — (a?j? + abtj + b?t?)s’

y = 2(aj — bt)?sp® — 6(aj — bt)jtp*s® + 3(a?j% — b?t?)p3s* + 3t?j%2p?s® —
—3(aj + bt)tjps® + (a?j? + abtj + b?t?)s’

Z= (aj — bt)?p” — 3(aj — bt)tjs?p® + 3(aj — bt)bts*p* + 3t%j?stp® —
—6bjt?p?s® — (a?j* — 2abtj — 2b%t?)ps°®

u = (aj — bt)?p” — 3(aj — bt)tjs?p® + 3(aj — bt)ajs®*p* + 3t?j?p3s* —
—6Gatj’p?s® — (b2t — 2abtj — 2a%j?)ps®



YpaBHeHue 32+ yi+ 2= 0
Byaer umeTb cneaylouwue pelleHMa, NpUYEM OHM 334ak0TCHA

uenbimu Yucnamu a,p,b,s. Kotopeie pazbusaioTca Ha ABe rpynnbl peweHuii.
MNepsasn:

x = 3(b® — 7a®)as? — 9a’ps — ap?

y = (6ab® + 21a” — 27b%a*)s? — 3(2b%*a — 3a*)ps + ap?

z = (3b7 + 33ba® — 18a*b*)s? + 3(4ba® — b*)ps+ bp?

u = (3b7 + 6ba® — 9a3b*)s® + 3(2ba’® — b*)ps+ bp?



Bropaa:

x = (b® — 7a®)ap? + 9a*ps — 3as?

y = (2ab® + 9b3%a* + 7a”)p? — 3(2ab® + 3a*)ps + 3as?

(3b*a3 + 2bab + b7)p? — 3(2ba® + b*)ps+ 3bs?

Z
u = (6b*a®+ 11ba® + b7)p? — 3(4ba® + b*)ps+ 3bs?
KaK He TpyaoHO 3aMeTUTh:

DE

x+¥| _
a2

U=z



YpaBHeHue MMeeT CMMMETPUYHOE pelleHue:
x3+ y3 2% = g°

x = b(a®— b®)p3 + 3ba®p?s+ 3ba’ps? + b(a® — b®)s3

y = (a’ —ab®)p? + 3(a’ — a*h?® — ab®)p?s+ 3(a’ — 2a*h?)ps? +

+(a’ — 3a*h® + 2ab®)s?

z= (2ba®+ 3a®b* + b7)p? + 3(2ba’® + a*b*)p?s+ 3(2ba® — a*b*)ps? +
+(2ba® — 3a’®b* + b7)s3

q = (a” + 3a®b?® + 2ab®)p® + 3(a” + 2a*h?)p?s + 3(a’” + a*b® — ab®)ps? +

+(a’ — ab®)s3



PeweHue YPaBHEHHWA

3anucbiBaeTcA 3nemeHTapHo, ecnu Byaem 3agasaTth uenbie
umcna a,b,c— npuuém uncno "c" xapaktepuayer cTeneHb

NPUMMUTUBHOCTHK Tp{)ﬁl{{d 5

(3a® + 4ab + b?)(3a? + b?)c?
y = 2(a + b)b(3a2 + b?)c?
z= 3(a+ b)*(3a®+ b?)3c?

X

x = 2(b —a)b(3a® + b?)c?
y = 2(b+ a)b(3a®+ b*)c?
g = 4b2(3a® + b2)3c?
Ho a 6bl 06paTWn BHUMaHME Ha ypaBHeHWe:
x*+ y* = qz?
3ameyaTeNbHOE TEM, YTO MOKa3bliBaeT BO3MOMHOCTb pelleHus
Kak-bbl pa3nuW4YHBIX ypaBHeHWA obuiMm meTodom.
NoaTeepMaaeT Npo3opnuMeocTe Pepma, TpeboBaBLWMA
W3yYeHUA ypaBHeHMA Menna. A ewé pas NoBTOPAK, YTO 3TO
ypaBHEHWE KaK-Obl cBOeoOpa3HbIlf KAKYMK B

LUenoYyMcneHHoM MUpe NO3BONAIOWMI pelnTs O4eHb
6oNbWOKW Knacc ypaBHEeHWH. 3aNMCaHHOE HUME YpaBHeHWe:

p® — 3a?s? = 1



OnpegensaeT Habopbl BCEX BO3MOMHBIX peweHuid. MNpu atom,
YMCNO @ — MOXET BbiTe KaK BMECTe C KOPHEM YpPasBHEHWA
MNenna, Tak M moxeT BbITb CBA3aHa C KoadduuMeHTOM.
EcTecTBEHHO 4YMCNO ¢ — XapaKTepu3yeT CTeNeHb

npUMHUTHUBHOCTH TDOHKM 3THUX DEUJEHHEI.

x = q(* 2a®ps — 3a*s?)c?

y = q(+a*p® — 2a’ps)c

z = q(3a°s? + a®p® F 3a'ps)c
YpasHeHue: x*+ y2 = g2

MmeeT cneayloliMe pelleHua:

x = 2(b £ a)bc?
y = (a®* — b?)bc?
z= (a®+ 3b?+ 4ab)bc®

B AaHHBIA MOMEHT, NepeAo MHOM, HE CTOMT 3afaya HaWTH
abconTHO BCe peleHWA Kakoro-Hubyab ypaBHeHuA. MHe
Hafo NoKasaTe Apyroe. Bo3moMHOCTE OQHMM METo4oM
pewaTs abcontoTHO pa3sHble ypaBHeHuA. Hagetoch Bbl camm
AoraflaeTech, B KaKWX YpaBHEHWAX CYLECTBYIOT ellé

pelweHua?



Byaem pewaTtb pa3nuuHbie BMHapHbie KBagpaTudHble GOpMbI.
MNepeno MHOM He CTOMT 33agaya HalTM BCe pelleHuA, MHe

HeobX0ofAMMO NOKa3aTh BO3MOMHOCTb WX pelleHuA.
Pewenua ypasHenua x>+ (x + 1)2 = y? moKHO nony4uTs,

3HaA pelweHus ypasHenua MNenna: p> — 282 = 1 Torpa

x=2(s% p)s
y = 2(s+ p)s+ p?
Ecnu  z = p?+ 2ps+ 2¢? : t= 2ps

y=t2+z?
x = 2zt
y=z22+1

YpaBHeHWe Y2 = ax? + bx + 1 MONKHO pelwuTs
BOCMO/Mb30BABIIMCE PELIEHWAMMN CNEeaYIOLLero

ypaBHeHua Nenna p? —as? = 1

X

bs®* + 2ps

y = p?+ bps+ as?



VpasHenue ax®—qy?=f ,ecnn umeeT paumoHanbHbIi

f
KOpeHb J— TOraa BOCNONB30BaBWKWMCE pelleHWAMK
a-q

ypasHeHua Menna p° —ags?® = 1 sanuwem pelweHua:

x = [2gqps £ (p* + ags?)] /ﬁ
y = [2aps + (p* + ags*)] | L

Mo nonyyedHblim peweHmnam Muem ero ,ﬂ.BﬂF‘lHHH:

x; = x + 2(qys — xp)p
y2 =y + 2(qys — xp)as



f
YpasHeHue ax?+ bxy + cy?2 = f Ecam umeert
P y ¥ a+b+c

pauMoHaNbHbIM YWMCAOM, TOTda BOCNONb3YEMCA

ypasHeHuem Menna p® — (b* — 4ac)s® = 1 sanuwmm pelweHua:

y = [(4a + 2b)ps & (p* + (b* - 4ac)s-°-J]J p

a+b+c

x = [—(4c + 2b)ps £ (p* + (b® — 4ﬂf)52}]‘[ !

a+bh+c

£
Ecnun e HGpEHb_J; paunuoHanbHoOEe 4YMCNO TOr4a:
a

y = 4ps\/fa

x = [-2bps £ (p? + (b* — 4ac]52}]J’ﬂi



Cuctema OAuodaHTOBbIX YpaBHEHMA:
[xz + qyz = g2
xz s qyz = y2
MmeeT NpUMUTUBHBIE pELIEHWA W OHWM pa3buBaloTCcA Ha ABe

rpynnbl. B nepsoi, ecnu cywectsyeT Takaa lMudaroposas Tpoika,
bc

a?+ b? = ¢, yrobnl }— 6bln palMOHaNEHbIM YUCAOM.
q

x=c+b?

2 [E
y;2an
z= c*+ 2cb - b?

u= - 2cb — b?

BTropana, ecnu cyulecteyeT Takoe ¢? = a{a x b), utobsl

bla¥hb)
= BbIN pauMoHanbHbIM Yucnom. Toraa pelweHun

BbirNALAT TaAK:

x=a+ b
bla+b)
= |———
Y q

z= a2+ 2ab—b?

u=a*—2ab—b?



PelleHnA 3TOro ypaBHEHWA:
x*+ ax®’y + bxy* + cy* = 2*
L0BONbHO cBOeobpasHbl. Ecnam yucno:

g=b>—6b+ da(l—c)+ 3(4c—1) ABNAETCH

Takum, 4TO /¢ pPauMOHanbHOE Yucao. Torpa peweHna MOMHO

3anuMcatbe M NPUMMTUBHLIX peleHuin ByaeT makcumym ABa.

BbirnAQAT TakK:

(3—51@]}—2{6—1]5
y=2a-3)p+ (b—-3+% [q)s

z=(2a-3-bt [Jq)p+ (b—1-2ct Jq)s

Yucna P.,S ABNAKOTCA nbbimu Lenbimi.

x



CHMMETpHHHbIE peweHnA ypaBHeHWA:
ny3 + n3+ nyd3+ n,3 = nd
MoxHO 3anucaTtb AOBONBHO NPOCTO:
nepeoe
ny = 36p? — 6ps

n, = 9ps — 15p® — ¢*

ny = 51p®? — 15ps+ ¢°

ng = 21p®> — 9ps+ §?

ng = 57p? — 15ps + §?

M BTOpoe peweHue:
ny = 6(p—s)p
n, = 5p? — 9ps + 3¢?
ny = p*+ 3ps— 3¢°
n, = p?*— 3ps+ 38?
ne = 7p* — 9ps+ 3¢°



CMMMETPHUYHBIE PeleHuA YPaBHEHUA:
M3+ mpd tmgt 4 g+ ongt = omg?
MoHO 3anucaTb MCNonb3ya MNUdaroposbl TPORKK:
2 # e f
M BbIrnAagaT AOBOALHO NPOCTO, Nepsoe:
n, = cp® — 3(a + b)ps+ 3cs?
n, = bp? + 3bps — 3bs?
ns = ap? + 3aps — 3as?
n, = —bp? + (6c — 3b)ps+ (9c — 9a — 6h)s?
ng = —ap?+ (6c — 3a)ps+ (9c — 6a — 9b)s?
ng = cp? + (6c — 3a — 3b)ps+ (12c — 9a — 9b)s?

ny = cp? — 3(a + b)ps+ 3cs®
n, = bp? + 3bps — 3bs?
n; = ap? + 3aps— 3as?
ng = (3¢ + 3a+ 2b)p* — 3(2¢c + b)ps + 3bs?
ng = (3c+ 2a + 3b)p® — 3(2c + a)ps+ 3as?
ng = (4c+ 3a+ 3b)p? — 3(2c + a + b)ps+ 3cs?



PelweHnA ypaBHEHMUA:
x*+ y*+ 22 = u?
MoXHO nonyy4uTb 3agae nwbble uensle yncna a,b,p,s
Mpu4yém noboro 3Haka.
x = 2a°s* — 2abs? + 2apbs
y = 2a’s® + 2abs® £ 2apbs
z = p?h? — a?s? + s?b? + 2apbs
u = p?b* + 3a°s?* + s?b® + 2apbs

Takoro poaa ypaBHEHWA MOMHO pPeluTb Bceraa, npu nobbix
3afaHHbiX Hanepépn koadpouumeHTax. PacyéTel nNpocTo
YCNOMHAKTCA. M KamAablM cnaraemblt Hago YMHOMWTb Ha
OANUHHIOWKMKA KO3 D MUMEHT.



PeweHwnn VYPaBHEHWA!
x2+xy+txz+ y? + yz+ 2= U
Nonyyaem 3apasas nwbble uensie yucna a,p,b,s.
x = 2abps + 2a°s* — abs?
y = 2abps + 2a%s® — 3abs® — 2psb® + b?*s?
z = 3abs® — 3a®s® — b?s* + p?b?

u = 3a’s® — 3abs® + 2abps + b*s? — b?ps + b?p?

x = 6p*b? — 10psb? + 2abps — abs® + 2b?s?
y = 6p?*b?* + 2abps + abs® — 3b®s?
z = a’s®’ + 4abps + p?b? — Sabs® — 10psb® + 7b?*s?
u = a’s®’ + 6abps + 11p?b? — babs®* — 15psb? + 7b?*s?



YpagHeHue
x3+y3+ 23+ g3+ 3= xyz+ xyqg+ xyt +
+xzq + xzt + xqt + yzq + yzt + ygt + zqt
MmeeT peweHune:
x = 2552 + 10ps + 5p?
y = 10s? + 10ps + 4p?
z = 20s% + 10ps + 2p?
g = 552 + 3p?

t = 1552 + p?



YpaBHeHue
x¥t i 4B+ g3+t e nd= oyt xyg oyt xyn +
+xzq + xzt + xzn + xqt + xgn + xin + yzq + yzt +
+yzn + yqt + ygn + yitn + gqt + zqn + ztn + gin
UmeeTt peweHune

x = 3a?p? + 5b%p? + 45a%s5% + 75h%s?

y = 200a?s? + 80abps + 1000b2s?

z= a’p?®+ 15a?%s? + 15p%b? + 225p?5?



5a’p? + 10abp? + 50psa? + 125a%s? + 25h2%p? +
+20abps F 150abs? + 250psh? + 625b2s?

4a’p? + 10abp? + 50psa? + 310a%s? + 10b2%p? +
+100abps + 150abs? + 250psh? + 1400h%s?

2a’p? + 10abp? + 50psa® + 280a?s? + 20b%p? +
+100abps F 150abs? £ 250psh? + 1550h%s2



YpaBHeHue x> gs

22 + g° MMeeT pelleHun:
x = a(p* + 57)
y = b(p? + s?)

z = 2bps + a(p® — 5?)

q = 2aps— b(p* — s?)

x = pzbz + {[12 o bz}sz
y = p?b? + (b — a)?s® — 2psb?
z= (p — 5)?b? + 2abps — a’s?

q = (b — a)?s* + 2abps — p?b?

Yucna a,b,p,s AonxHbl BbITe LENBIMMU.



YpaBHeHHUe
x*+y*+2*+ q*= xy+ xz+ xq+ yz+ yq+ zq
MmeeT peweHue:
x = a’s*+ 3b%(p —s5)?
y = (a + 3b)?s® + 3b?p?
z = 12(s* — ps + p?)b?
g = (as + 3bp)* + 3b?s?

x = a’s* + 6abs? + 6abps + 21b%*s® — 6psb? + 21b?p?
y = a’s? — 6abs? + 6abps + 9b?s®> — 18psb? + 21b?p?
z = 3a’s? + 6abs? + 6abps + 3b*s® + 6psb? + 3b?p?
q = a’s® + 6abs® — 6abps+ 21b*s? — 18psb? + 9b?p?



VpaBHeHune x%+ xy + y? = z® Gyger umerb peweHue

M oHM 33pal0TCA UENbIMWA YUCNamK p,S.
dGopmMmynbl BbITNAAAT TaK:

x =53+ 3ps? —p?

y = p* + 3sp® —s°

z=p’+ ps+ s’



YpaBHeHue any,’ + bn,® + cny? = jn,? 6yper umeTb peleHMe ecan KOpeHb

paunoHaneH \/r:{j— a—b), Yacna p,s,t,k ABNAOTCA UENbBIMW WM 3343KOTCA HaMM.

frne g=jla+ b+ c)k? —2bjkt + b(j —a — c)t?

ny = [2c(jk — bt)? —q(c £ \Jc(j —a—b))]|p? + 2(jk — bt)(Jc(j —a—b) Fc)ps +

+ (ci\f’c(j—a—b])sz

ny = [2c(jk — bt)(jk + (a + ¢ — j)t) — q(c £ Jc(j —a—b))]p* +

+2[(jk + (a+ c— j)t)yc(j—a—b) £ c(bt — jk)]ps + (c F/c(j —a —b))s?

ny = [2c(jk —bt)2 + qla+ b—jFfc(j—a—b))p? +

+2(jk — bt)(\/c{j—a —b) $C)p5— (a+ b—jt \/c(j—a—b})sz



n, = [2c((a+ b+ c)k — bt)(jk —bt) —q(ct \Jc(j—a—b))]p? +

+2[((a+ b+ c)k —bt)Jc(j —a—b) Fcljk — bt)]ps+ (c F/c(j—a—b))s®

Echu e KopeHb \/j{a + b + ) paumoHaneH, Toraa pelweH1a MOXHO 3anucars:

Frae g = c(j —a—b)k? + 2cbkt + b(j — a — c)t?

ny = [2j(ck + bt)? —q(j F jla + b+ ¢))]p? + 2(ck + bt)(\jla+ b+ c)  j)ps +

+(j:|: \/j(a+b+c})sz

n, = [2j(ck + (j—a—c)t)(ck + bt) —q(j F/jla+ b+ c))]p?+

+2[(ck+ (j —a—c)t)fjla+ b+c)x j(ck + bt}]ps + (ji Jila+ b+ c})sz




ny = [2j((j —a—b)k + bt)(ck+ bt)—q(j Fjla+ b+c))p?+

+2[((j—a—Db)k+ bt)fjla+ b+ c)* j(ck+ bt)]ps+ (j £ jla+ b+ c))s?

ng = [2j(ck + bt)> —q(a+ b+ cFjla+ b+ c))|p®+ 2(ck + bt)(\/jla+ b+ c) % j)ps+

+(a+b+ci \[j{a+b+c})52



dopmyny peleHnsa ypaBHEHUA:
an,? + bn,? + cnsz? = jn,?
MOMHO BbIpa3uTh Yepe3 peleHWA ypaBHEeHUA:
jla+ b+ c)x® — 2bjxy + b(j —a — c)y? = 22
M 3a4al0TCA OHM, KPOME 3TOrO LEeNbiIMU YUCNAMKU P, S:
ny = [2c(by — jx) + (j — a = b)(jx — by £ 2)Ip® -
—2c[z £ (by — jx)]ps+ c(+z + by — jx)s?

ny = [2c(by —jx)+ (j—a—b)(jx+ (a+ c—jly + 2)lp? -
—2c[z + (by — jx)lps+ c[tz — jx — (a + ¢ — j)y]s?

ny = (j—a—b)(by — jx +z)p*+
+2[(a+ b—j)zFc(by — jx)lps+ c(+z + by — jx)s?

ny = [2c(by —jx) + (j—a—b)((a + b+ c)x — by +2)]p? -

—2c[z+ (by — jx)]ps+ c[+z+ by —(a + b + c)x]s?



ECnu e 3TO ypaBHEHWE MMeeT peLieHUit:
c(j—a—b)x?+ 2cbxy + b(j —a —c)y? = 22
Toraa hopmyny peleHna MOMKHO 3anucaThb:
ny = [2j(by + cx) — (a+ b+ c)(cx + by Fz)lp® +
+2j[z+ (by + cx)lps+ j(cx + by + 2)s?

ny = [2j(by+ cx)+ (a+ b+ c){a+tc—j)ly—cxtz)|p+

+2j[z+ (by + cx)lps+ jlex + (j — a — c)y * 2]s?

ng = [2j(by + cx) + (a+ b+ c)((a+ b—j)x— by £ 2)|p? +

+2j[z £ (by + cx)lps+ j[(j — a — b)x + by + 2]s°

ng=(a+b+c)by+cxtez)p?+

+2[(a+ b+ c)zt j(by + cx)lps+ jlcx + by + 2)s?



YpaBHeHue:
x3 4+ y2 = g3 + ¢2
MMEET pellleHHs, U 3a1al0TCA JI06LIMH [[eJbIMH YHCIaMH
x = dbs(2bs + 6as + 2pb)
y = d(p?b? + 3a®s? + b2s? — 36adb3s* + 2psh?)
z = dbs(2bs — 6as £ 2pb)
t = d(p*b? + 3a®s? + b%s? + 36adb3s* + 2psh?)

~1~



Mpepcrasum
q = 3a?+ 3ab + b?
f

Torna peweHnA UMerT BMAO:

(g+ 2d)b + 2a

x = fa
y = fla+ (q+d)b]
z= f(a+ b)
t= fla+ db)



