113, BigmoBiaHe 10 3aIJIAHOBAHUX NPAKTHYHUX 3AHATH:

I'maBa7: 7.6.1

ILian npakTnunux 3auath 23.04.2020, 30.04.2020

Ilpakxmuxa 1. Mampuus keaopamuunoi chopmu. [lepemeoperns mampuui keaopamuyrol hopmu
npu nepexooi 00 H0B020 OA3UCY.

[Ipumep 1.1. Pyrruuu
2 2 2 .2 2 . 2
r] — I1T9 + Iy, V/EI‘J — Tz, —I1T2, TI

Asagomes xe. popmamu. Pynryuu

r‘f —3r+1, OHxjzs, T1ToTaT4

He AaAd0mMCcTd Ka. Qﬁﬂpn&tfﬁiﬂrﬂi.

Ipumep 1.2. Iycts K(X) = 3%12 — 2XX1+ 3X2> — kBagpatuaHas GpopMma B IpocTpaHcTBER?.

3 =1
A=l-1 3]
[TpoBepum. st 3TOr0 NMOACTaBUM MATpUILy A B MATPUYHOE MPECTABICHUE KBaIPATUIHON

dopmar K(X)=xT-A-x:

r 31 (# A 3 2
-A-x:{xl xz]- 13 le :{Bxl—x;, —x1+3x3]- . =3m% —Xpx — XXy +3xxy =35 —2mxy +3x3.

Martpuiia kBaipaTH4HON (HOPMBI BHIYUCIIEHA BEPHO.



3apaua 1. 3anucare KkBaapatuuHyio (GOopMy B MaTPpHUYHOM  BHJE:

J(x1,%5,%3) —x —2x7 + fih:“;Z +6x,X, —8x,X3.
2

Pewenue. YwuursiBas, 4TO a;— 93T0 KO3(p(UUHUEHTHl 0OpU X;, i=123,
a; +a;=2a;=2a; — KOOQOUIMEHTBI TpH X;x;, 1<i<j<3, [IOJTy4HM
1 3 0
MaTPHUILY KBaJIpaTUYHOM (hopMBI A=|3 -2 -4
0 -4 4
1 3 0 X
F(xXx0x3)=XTAX =(x, x, x3):|3 =2 —4||x,]|.
0 -4 4 X3
3 1 2
3apaua 2. 3was Marpuny KBaapathuHou ¢opmer A=|1 4 -1},
2 -1 5
3aMMcaTh KBaAPaTHYHYIO (hopMy B BHI€ MHOTOUJIEHA.
Pemenne. f(x,,X,,X3)=3x] +4x5 +5x3 +2x,X, +4x;x;3 — 2X,X;.
3anauqa 1. Haiiti KBapaTHYHYIO Gopmy, MOJIYYECHHYIO 13
f(x)= f(x;,%,) =x7 —4x;x, +5x5 HEBBIPOIKICHHBIM npeobpa3zoBaHUEM

X1 =2y, -3y,

Xy =WV T2
[ cmoco6. ChoenaB 3aMeHy MEpPEMEHHBIX B KBaApaTHYHOH (opme, MOIydHM:

2 2
f(x)=f(x;,x;) = (zyl - 3}’2) - 4(2}’1 -3y, )(J’l + yz)"‘ 5(y1 + }’2) =
2 2

=y +2yy, +26y;5.

1 =2
-2 5
Gasuce e. 3amuireM HEBBIPOKICHHOE MpeoOpa3oBaHHe MIEPEMEHHBIX B MATPHIHOM

(popme: = : . Marpunty U = MOYKCM TPAKTOBATh, KaK
X, 1 1 V2 I 1

[NEPEMCHHBIX {

Il cnoco0. A(,—( J — MaTpula KBaapaTHYHOH (OpPMBI B HEKOTOPOM

1 26
3Has MaTpUIly KBaJpaTHYHOH (OpMBI, 3aluIIeM KBaJpaTH4HYIO (opMy B BHJE

1 1
MAaTpHIly nepexoja ot craporo 6asuca k nopomy. Torma 4, =U TAE, U =( J

mHorounena f(x)= f(y,3,) =i + 20y, +26y3.



Tpaxmuxa 2. [Ipusedenns keaopamuunol hopmu 00 KAHOHIYHO20 BUSISA0Y MEmOOOM
Jlaepanosca. Kpumepiu Cunrveecmpa

| srx rere |

Teopema (kputepuit CunbBectpa). /Iy Toro 4Todwl KBajparuyHas opma
OT # IIepeMeHHbIX  Oblla [OJOKHUTEIILHO OIpeJesieHHOi, HeoOXOAUMO H
NOCTATOYHO, YTOOBI BCE YIIOBBIE MHHOPBI €€ MAaTpULBI B MPOU3BOJIBHOM Oasuce
OBUIH MOJI0KUTENbHBIMH: A} >0, A, >0,..., A >0.

Caeacreue u3 kpurepus Cuabsecrpa. /[lig Toro 4ro0dbl KBagpaTHUHAas
¢opma oT n nepeMeHHBIX Oblla OTPHULIATENILHO OIPEAeNeHHON, HEOOX0AUMO H
NOCTATOYHO, 4TOObI 3HAKHU YIJIOBBIX MUHOPOB €€ MATPULBl B IIPOH3BOJILHOM
Oasuce uyepegoBalnMch, HauuHas ¢ wMuHyca: A; <0, A, >0, A;<0,..,

(-1)"A, >0.
3anaua 1. HccnenoBate 3HAKOOMNPEJACICHHOCTh KBaJPaTHYHOU  (POpMBI
f(x)= f(x;,%y) = x7 + 10x,x,4+26x3 .

Pemienue. PaccMoTpum MaTpHily KBaJpaTHYHOH (OpMBI M HAIeM €€ YIrJoBble

|
MHHOpBI: A = A =10 A, = s 26 =1. IlockonbKy BCE YIJIOBbIE MHHOPBI

MaTpulbl A TMOJOKUTENbHBIC, 0 KpuTepuio CHiibBecTpa KBaapaTuyHas (dopma
ABJISICTCA TIOJIOKUTEIIBHO OTIPEIeICHHOM.
3anaua 2. HcenenoBarh 3HAKOONPEACICHHOCTh KBAJAPATUYHON  (PopMBI

F(x)= f(x],%,%3) = =11x] —6x7 —6x5 +12x,x,—12x;x3 + 6X,5.
Pemienne. PaceMoTpuM MaTpully KBaipaTH4YHOH (DOPMBI M HAiJEM €€ YIJIOBbIC

-11 6 -6 11 6
MHUHOPBI: A= 6 -6 3 |, A =-11<0, A, = 6 _6:30:>0,
-6 3 -6
-11 6 -6
Ay=] 6 —6 3 |=-81<0.IlocKOIBKY 3HAKH YIIOBBIX MHUHOPOB YePEIyIOTCH,
-6 3 -6

HaYMHAS ¢ MUHYCA, KBaapaTH4Has (opMa SBISCTCS OTPUIATECIBHO OMPEICTICHHOM
IO CIEACTBHIO N3 Kputepua CHIbBECTpa.

3anaua 3. HccnenoBarh 3HAKOONPEACICHHOCTh KBAApaTHYHON (OpMBI B
3aBHCHMOCTH oT 3HAUYCHUS rmapamMeTpa A:

F(x)= f(x.%,) =207 + (22 + 8)x,x,+(A + D)x3.



Pemenne. PaccmoTpum maTpuiuy KBaJapaTU4HOH (POPMBI U HaIeM ee YIJIOBbIe

24 A+4 24 A+4]
MHHOpBI: A = , A =24, Ay = =A"—-64-16.
A+4 A+1 A+4 A+1
a) Haungem Bce A, TpH KOTOpBLIX KBajapaTuuHasi (opma  SBISAETCS

HeBbIpOKAeHHOH. detA#0 npu Bcex A#8, A#-2. llpumenas xpurepuii
CuneBecTpa M CIEACTBUE M3 HEro, MOJIYYHUM, YTO KBaApaTH4YHas (Gopma sBJISACTCA

§ Ay =24>0
HOJTOMHTCIBHO  OMNPCACIICHHOH, CCIIH 2 . npH
Ay=2"—64-16>0
e 1) . A =22<0
€0, +00), OTPHUATEIbHO OIpeJe/ICHHOH, SCIIH , T.€. IIPH
P P Ay =A"—61-16>0 P

A€ (— 0, —2). HeBblposkaenHas ksagpaTHunas GopMa MOKeT ObITh TOIBKO JTHG0

MOJIOKUTENBHO  OTIPEEIEHHOM, MO0 OTPUIATETBHO ONpEeAENeHHOH, nudo
sHakonepemennoit. [loatomy npu A e€(-2,8) kBagparuunas dopma  sgBaseTCS

3HAKOIICPEMEHHOM.

0) Ilpu A=8 u A=-2 kBagparuuHas (opma SBJISETCS BBIPOKICHHOM.
PaccmotpuM kBagpatuunyto Gopmy npu A =8:

f(x)= f(x;,x,) =16x{ + 24x,x,+9x; = (4x, +3x,)* 20. Ksagpatuunas dopma
SBJISETCS HEOTPHIATENILHO onpeaeieHHol npu A =8, T.K. CYHNIECTBYET TaKOM
HeHyJeBoi anement x=(3,—4) : f(x)=0.

B) PaccmoTpum kBajapatudnyro popmy npu A =-2:

f(x)=f(x;,x,) = —4x,2 + 4:1:,3{2—;.:% =—(2x;, - x2)2 <0. Ksagparuunas ¢opma
SBIIACTCS HETIONOKHUTEIBHO ONpENeneHHol npu A =-2, T.K. CYIIECTBYET TaKoii
HeHyneBoi anement x=(1,2): f(x)=0.

3anaua 4. JlokaxkeM 1Mo ONpeIeTICHUIO MOJIOKUTEIHHYIO ONPEACIEHHOCTh MaTPHUITHI A
2 =1 10

JlokasxeM, 4To JuIst 1714 Beex X # 0, X € E3 npoussenenne XTAX nonoxurensHo: XTAX > 0:
2 -1 0Y(x
T B a2 2 2 _
x Ax=(xn x xm)|-1 2 =1||x =25 —2xx +2x5 - 2113 +225 =
0 -1 2)lx

2 2
:E[XI—X—E] +E(x2—2%] +§x§}0,x¢0.



Metoa Jlarpau:xa:

VYuebnuk, ctp. 214-218, npumeps 7.3, 7.4.

3anaua. [IpuBecTu KBaJpaTUIHYHO hopmy
f(x)= f(x),x5,X3) = xlz + ,\:'32 —3x,x, +4x,x3 + 2x,X; K KaHOHHYECCKOMY BH]Y
meToa0oM Jlarpamxka.
Pemenue. Ilockonbky a;; =1#0, cobepem cnaraemsie, couepKamme Xx,, H
JOMOJIHUM TIOJIYYEHHOE BhIpaXK€HUE [0 ITOJIHOTO KBaJIpaTa:

Xi =302 + 4% = X7 22 (=32, +2x3) +(=3x;, + 2x;)? —(=3x; + 2x3)" =
=(x —xz + 2x3) - (4x;~ 6x,x5 + 43@2):};,2 —%x% + 6x,x, —4,1732?

rje V| = X —%xz + 2x;.

2
Urak, f(x)= y,z - :4:2 + 6x,x5 — 4x§ +x3 +2xyx3 = y,z - %xi — 3x§ + 8x5x5.

[Tockonbky ko2 puMeHT npu x2 HE paBeH HYJIIO, BBIHECEM ATOT KO3 (hHUIIHEeHT
3a cKOOKY, B ckoOKe coOepeM Bce ciaraemsle, cOJepiallHe X,, W JOINOJHUM
MOJIY4EHHOE BBIPayKEHHE J0 MOJHOTO KBaparTa:

2 2 2
—%xz +8x2x3=—%{x2 32x2x3}———(x2 —2x, - —xg+(ﬁx;) —(%xﬁ )=
2, 64,2
=—%(x2—%x) +ﬁx1 =— 4}»‘ —x;, rae _}’Q—IZ_%Xg
Wrax, f(x)=)7 = 4v3 + G003 =353 =yi =507 + 3 x5 =i =503 +3p3, e

16

Y =X - E Xy +2X3, V=X, —gX3, y3=x3. Haiinem matpuuy nepexoma ot

cTraporo Dazuca K HOBOMY. ﬂﬂﬂ 3TOro BbIpA3HM IICPEMCHHBIC X, X,, X3 HCPC3

X =y +3y; + 33 13 3
Vi Vo V319X =V, + 23 .HUtak, X =UY ,tne U=|0 1 |- marpuua
X3 :}’3 0 0 ]

nepexoja ot craporo Oasuca e K HOBOMY Oasucy f. YuuTbiBas, 4To Marpuiia

nepexoa COCTOMT U3 KOOPJHHAT BEKTOPOB HOBOTO Oa3uca B CTapOM, 3allHCAHHBIX
o crojiduaM, I[OIYyYMM KOOpAHHATBI BeKTOpoB HoBoro Oazuca f; =(1,0,0),

/> =(%¢LU), f3= (%alg?*])
OKOHYATENILHO  HOJIYYHM: f(x)=y? - 3 yi+3 y:f VkazaHHbIi

KAHOHUYECKUH BH/T KBaJpaTHYHAaA CprMﬂ HMeeT B KAHOHHYeCcKOM Oa3uce f}- =ée,

_3 _2 16
/> =5e;+e,, S =5€;+3e; +e;.



