denepaibHOE areHTCTBO 110 06Pa30BAHUIO
YpasbecKuil rocy1apcTBEHHbIH SKOHOMHUECKHUI YHHBEPCUTET

@&

0. b. Me/qbHUKOB

KBagpatuunbie (popmbl

Pasnen 31eKTpOHHOT0 yueOHUKaA
JIJIs1 COMTPOBOKJIEHUS IPAKTUUECKOTO 3aHATUS

H30. 2-e, ucnp. u don.

melnikov@k66.ru,
melnikov@r66.ru
caThi: EkaTtepun6ypr
http://melnikov.k66.ru, 2009
http://melnikov.web.ur.ru

e-mail:




Iloposcdenue keadpamuunoil popmolL cummempu4anoi 6uo-
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ITpusedenue ypasnenud AuHul u nogepxueticmet 8Mmopozo
nopsadKa K KAHOHU4YeCKOMY 8UlY

Sanaua 1.2
Sanaua I1.3
Sanaua ll.4

OTBeTbl U pelIEeHUs



3auaqa I.1. (OTBer npuBesieH Ha cTp.9.) Ha auHeliHOM MNpOCTPAHCTBE
MHOI'OUJIECHOB CTEIICHH HE BbILHG 2 KBaJapaTUyHas (bopma F orpejueJsie-

Ha opmyJioit: o (p fp p(l — x)dx. Haiigure cuvveTpuunyio

OWJIMHENHYI0 q)opmy, Hoponma}omy}o JIAHHYIO KBaJpaTHUHYylO (op-
My, MaTpHLly 3TOH KBaupaTuuHoil dopmbl B Gasucax b = {z%; z; 2%},
B'={z—1 z+1; 2* —1}.



3a11aqa I1.2. (OTBer npuBesieH Ha cTp.24.) C [TOMOLIBIO OPTOTOHAJBLHOTO
npeoﬁpasosaﬂnﬂ W MnapaJjijieJIbHOTO MepeHoca NMPUBECTH K KAHOHUYE =
CKOMY BHUY YPpaBHEHHE

5x® — 30y* — 1202y — 2502 + 121 = 0.



3a11aqa I1.3. (OTBer npuBesieH Ha cTp.48.) C [TOMOLIBIO OPTOTOHAJBLHOTO
npeoﬁpasosaﬂnﬂ W MnapaJjijieJIbHOTO MepeHoca NMPUBECTH K KAHOHUYE =
CKOMY BHUY YPpaBHEHHE

102% 4+ y* — 22° — 20zy — 8xz — 28yz — 88z + 16y — 442 + 73 = 0.



3a11aqa 11.4. (OTBer npuBesieH Ha cTp.62.) C [TOMOLIBIO OPTOTOHAJBLHOTO
npeoﬁpasosaﬂl/m W MnapaJjijieJIbHOTO MepeHoca NMPUBECTH K KAHOHUYE =
CKOMY BUY YpaBHeHHE
T2 — Sy* — 822 — 8xy — 8wz + 2yz + 30w + 24y — 122 — 13 =0. (11.4)



OTtBeTbl M pelleHUs



Pewmenue 3anaum 1.

3anaua 1. Ha auneiiHom ﬂpOCTpaHCTBe MHOTOUJIEHOB CTeNeHH He Bblllle 2 KBajapaTuiHas op-
va F' onpenenena dopmy.Jioit: ¢ (p fp p(1 —x)dz. Haligure cumMerpruHylo GUIMHEHHYIO

(Gopmy, MOPOXKAAIOLLYIO JAHHYIO KBaﬂpaTW{Hy}O dopMmy, MaTpHiLly 3TOil KBaApaTHIHOH opMbI B Gasucax
b=1{2%z; 2*}, B={z—1;z+1; 22 —1}.



3anauva 1. Ha quneitnom npocrpaHCTBe MHOTOUJIEHOB CTeleHH He Bblllle 2 kBaapaTtuuHas Gop-
ma F' onpenesiena dopmy.Jioit: ¢ (p fp p(l —x)dz. Haigure cummMmeTpruHylo GUIMHEHYIO

(hopmy, NOPOXKAAIOLLYIO JaHHYIO KBa[LpaTH'—IHy}O (dopmy, MaTpuLyy 9TOH KBaapaTHUHON popMbl B 6azucax
Bb=1{2%z; 2%}, B'={r—1; 2+1; 22 —1}.

OtBer. CHauana HaiiieM MCKOMYI0 OWJIHHEHHYI0 (QopMmMy MO JeMMe O MaTpulle KBaapa-
THUYHOM (bOprl SlcHo, uro maHHasi kBajapartuuHas dopma nopoxkaaercss OGUIHHEHHOH dopMo#

f(p(x) fp q(1 — x) dz. Imeem



3anaua 1. Ha suHeiinom npOCTpaHCTBe MHOTOUJIEHOB CTENeHH He Bhillle 2 KBaapaTuuHas (op-
va F' onpenenena dopmyJioit: ¢ (p fp p(1 —x)dz. Hatlizure cummerpruHylo GUIMHEHHYIO

(hopmy, NOPOXKAAIOLLYIO TaHHYIO KBaapaTHqHy}o dopMmy, MaTpuLly 5Toil KBagpaTHuHOi hopMbl B Gasucax
Bb=1{2%z; 2%}, B'={r—1; 2+1; 22 —1}.
Otser.



B nanHom ciyuae vcxonHasi GuivHerHast opma okasasiach cuMMeTpuuHoi. Haiinem matpuily stoit 6u-
JIMHEHHOM hopMBbl (@, 3HAUUT, M KBAAPATHUHON (HOPMBI ).

1
Fh=f /xol—x r =1,
0

1
F12—F21—f(x,x0):/x(l—aj)odm:—,
0
1
1
F13—F31—f(a: ,xo):/xz(l—x)odx:§,
0
1
1 1 1
F22:f(:£,x):/:E(l—x)dx:———:—,
2 3
0
1
Fos=Fp = [ (z x):/a:Q(l—a:)dle—l:—
’ 3 4 12
0



1 1/2 1/3

[onyunmu Fg = | 1/2 1/6 1/12
1/3 1/12 1/30

CTaBUB €€ B BUJIe MHOTOUJIeHA OT KOOPJMHAT BeKTopa B Oasuce b:

. MokHO ObLJI0 HAUTH MaTpHUIly KBaApaTHUHOH (HOPMBbI, Mpe-

®(a,b,c) = ¢ (az’ + bz + cz?) =

= / (az® + bz + cz®) (a(l —2)° +b(1 — 2) + (1 — 2)?) do =

+ac+b 1 1 n 1 2+1
—+tbc| 5 —~ -+ )=
3 3 4 3 4 5

2 2 ab ac be
5Ty 5 Terg e

1 1/2 1/3 a

=(a b c)| 1/2 1/6 1/12 b

1/3 1/12 1/30 ¢



3anauva 1. Ha quneitnom npocrpaHCTBe MHOTOUJIEHOB CTeleHH He Bblllle 2 kBaapaTtuuHas Gop-
ma F' onpenesiena dopmy.Jioit: ¢ (p fp p(l —x)dz. Haigure cummMmeTpruHylo GUIMHEHYIO

(hopmy, TOPOKAAIOLILYIO TaHHYIO KBa[LpaTH'—IHy}O (hopMmy, MaTpHulLy 3TOH KBaapaTHUHOH (POpMbl B 6a3ucax
Bb=1{2%z; 2%}, B'={r—1; 2+1; 22 —1}.

Orset. Marpuiy B 6asuce B’ nafizem 1o onpenesieHnio U ¢ MOMOLIBIO TEOPEMbI O MATPUILE OUIIK-
HeliHO# (hopMbl B pa3HbiX 0a3ucax.



3anaua 1. Ha suHeiinom npOCTpaHCTBe MHOTOUJIEHOB CTENeHH He Bhillle 2 KBaapaTuuHas (op-
va F' onpenenena dopmyJioit: ¢ (p fp p(1 —x)dz. Hatlizure cummerpruHylo GUIMHEHHYIO

(hopmy, NOPOXKAAIOLLYIO TaHHYIO KBaapaTHqHy}o dopMmy, MaTpuLly 5Toil KBagpaTHuHOi hopMbl B Gasucax
Bb=1{2%z; 2%}, B'={r—1; 2+1; 22 —1}.
OTBeT. Bhlunc/ienus 1o uecTHOMY>.

1

Fl’l:f(:v—l,m—l):/(x—1)((1_m)_1)d$:_%+§:_

0



3anaua 1. Ha suHeiinom npOCTpaHCTBe MHOTOUJIEHOB CTENeHH He Bhillle 2 KBaapaTuuHas (op-
va F' onpenenena dopmyJioit: ¢ (p fp p(1 —x)dz. Hatlizure cummerpruHylo GUIMHEHHYIO
hopmy, NOPOKAAIOLLYIO JAHHYIO KBa[LpaTHIJHYIO (hopMmy, MaTpHulLy 3TOH KBaapaTHUHOH (POpMbl B 6a3ucax

[0 e 2 I . 2
b={2" z; 2°}, B={z—-1;, 2+1; 2*—1}.
OrBer. Boluncsienus <o 4ecTHOMy>.

1

F1/1:6>

Wl
DO | —

F1/2:F2/1:f(33+1,$—1)Z/(:I:—i-l)((l—x)—l)dx:—



3anaua 1. Ha suHeiinom npOCTpaHCTBe MHOTOUJIEHOB CTENeHH He Bhillle 2 KBaapaTuuHas (op-
va F' onpenenena dopmyJioit: ¢ (p fp p(1 —x)dz. Hatlizure cummerpruHylo GUIMHEHHYIO

(hopmy, NOPOXKAAIOLLYIO TaHHYIO KBaapaTHqHy}o dopMmy, MaTpuLly 5Toil KBagpaTHuHOi hopMbl B Gasucax
Bb=1{2%z; 2%}, B'={r—1; 2+1; 22 —1}.
OTBeT. Bhlunc/ienus 1o uecTHOMY>.

1 5

F1,1:6> Flo=Fy =—2

1
F{3=F§1=f($2—1,x—1)2/(332—1) ((1—x)_1)d;,;:_i+1:
0



3anaua 1. Ha suHeiinom npOCTpaHCTBe MHOTOUJIEHOB CTENeHH He Bhillle 2 KBaapaTuuHas (op-
va F' onpenenena dopmyJioit: ¢ (p fp p(1 —x)dz. Hatlizure cummerpruHylo GUIMHEHHYIO

(hopmy, NOPOXKAAIOLLYIO TaHHYIO KBaapaTHqHy}o dopMmy, MaTpuLly 5Toil KBagpaTHuHOi hopMbl B Gasucax
Bb=1{2%z; 2%}, B'={r—1; 2+1; 22 —1}.
OTBeT. Bhlunc/ienus 1o uecTHOMY>.

1 d 1

F111:6> F1/2:F2/1:_67 F1/3:F?:1:Z?

F2’2:f(3:+1,3:+1):/(:1;+1)((1—w)+1)d96=/(2+:L'—3:2) dx =

[en]



3anaua 1. Ha suHeiinom npOCTpaHCTBe MHOTOUJIEHOB CTENeHH He Bhillle 2 KBaapaTuuHas (op-
va F' onpenenena dopmyJioit: ¢ (p fp p(1 —x)dz. Hatlizure cummerpruHylo GUIMHEHHYIO

(hopmy, NOPOXKAAIOLLYIO TaHHYIO KBaapaTHqHy}o dopMmy, MaTpuLly 5Toil KBagpaTHuHOi hopMbl B Gasucax
Bb=1{2%z; 2%}, B'={r—1; 2+1; 22 —1}.
OTBeT. Bhlunc/ienus 1o uecTHOMY>.

1 5 1
67 F1/2:F2/1:_67 F1/3:F?:1:Z?

13
)
22 67

I_
Fll_

1
Fpy=Fp=f(2* =Lz +1) /l'—l (1—z)+1)de =
0

1
2 1
= [ (22 —2° -2 dr==—--2
/(a: x —l—x) T 371 +
0



3anaua 1. Ha suHeiinom npOCTpaHCTBe MHOTOUJIEHOB CTENeHH He Bhillle 2 KBaapaTuuHas (op-
va F' onpenenena dopmyJioit: ¢ (p fp p(1 —x)dz. Hatlizure cummerpruHylo GUIMHEHHYIO

(hopmy, NOPOXKAAIOLLYIO TaHHYIO KBaapaTHqHy}o dopMmy, MaTpuLly 5Toil KBagpaTHuHOi hopMbl B Gasucax
Bb=1{2%z; 2%}, B'={r—1; 2+1; 22 —1}.
OTBeT. Bhlunc/ienus 1o uecTHOMY>.

1 5 1
67 F1/2:F2/1:_67 F1/3:F?:1217

13 13
F2’2:€, Fyy=Fp=——

I_
Fll_



3anaua 1. Ha suHeiinom npOCTpaHCTBe MHOTOUJIEHOB CTENeHH He Bhillle 2 KBaapaTuuHas (op-
va F' onpenenena dopmyJioit: ¢ (p fp p(1 —x)dz. Hatlizure cummerpruHylo GUIMHEHHYIO

(opmy, NOPOKAAIOLLYIO IAHHYIO KBA/L aminyio bopy , MATPHILY 9TOH KBAAPaTHUHOH (POPMbI B Gazncax
p /y y p y pMmy. puiy p p

b=1{z%z; 2*}, B={z—1;z+1; 22 —1}.
OTtBeT. Bhiuncsienus 1o 4ecTHoMy>».

1 / / 5 / / 1

6 =15 = 6 iy =1Fy = PR

13 13 11
F2/2:€a F2/3:Fé2:_ﬁa 313:%’

I_
Fll_

Hoayunm Fgr =



3anaua 1. Ha suHeiinom npOCTpaHCTBe MHOTOUJIEHOB CTENeHH He Bhillle 2 KBaapaTuuHas (op-
va F' onpenenena dopmyJioit: ¢ (p fp p(1 —x)dz. Hatlizure cummerpruHylo GUIMHEHHYIO

(Gopmy, NOPOXKAAIOLLLYIO JAHHYIO KBA/L aminyio bopy , MATPHILY 9TOH KBAAPaTHUHOH (POPMbI B Gazncax
p /y y p y pMmy. puiy p p

b=1{z%z; 2*}, B={z—1;z+1; 22 —1}.
OTtBeT. Bhiuncsienus 1o 4ecTHoMy>».

1 / / 5 / / 1

6 =15 = 6 iy =1Fy = PR

13 13 11
F2’2:€, F2/3:Fé2:_ﬁa §3:%~

I_
Fll_

1/6  —5/6  1/4
Honyunmn Fgr = | =5/6  13/6  —13/12
1/4 —13/12 11/30



3anaua 1. Ha suHeiinom npOCTpaHCTBe MHOTOUJIEHOB CTENeHH He Bhillle 2 KBaapaTuuHas (op-

va F' onpenenena dopmyJioit: ¢ (p fp p(1 —x)dz. Hatlizure cummerpruHylo GUIMHEHHYIO

(hopmy, NOPOXKAAIOLLYIO TaHHYIO KBaapaTHqHy}o dopMmy, MaTpuLly 5Toil KBagpaTHuHOi hopMbl B Gasucax
Bb=1{2%z; 2%}, B'={r—1; 2+1; 22 —1}.

OTBeT. Bhluncsenue no hopmyJie ¢ MOMOUIbIO MATPHUILbI TEPexX0/1a IaeT TOT »Ke pe3yJibTar:

_ g _
Fg =T 55 5B =

1 -1 1 1/2 1/3 -1 1 -1

=1 1 1 0 1/2 1/6 1/12 1 1 0 |=
0 0 1 1/3 1/12 1/30 0 0 1
-1 10 1 1/2 1/3 -1 1 -1

=1 1 10 12 1/6 1/12 1 1 0 |=
-1 0 1 1/3 1/12 1/30 0 0 1

1/6 —5/6  1/4
=| -5/6 13/6 —13/12
1/4 —13/12 11/30

Ypa-a-a-a-allll



Pewmenue 3anaum 2.

3anaua 2. C nomollblo OPTOrOHATLHOTO NpeodpasoBaHms U NapasesbHOrO epeHoca NpUBeCTH
K KAHOHMYEeCKOMY BUJy YpaBHeHHe

52% — 30y — 1202y — 2502 + 121 = 0.



38.[{21‘-!8. 2.C [TOMOILLLIO OPTOTrOHAJILHOTO npeoﬁpasoBaHuﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

52% — 30y — 1202y — 2502 + 121 = 0.

OTBerT.

52% — 30y* — 1202y —250x  +121 = 0.
[\ ~ / R/—/

KBajlpaTHuHast JIMHEHHast
dhopma cdhopma



3auaqa 2.C NMOMOUIBLIO OPTOTOHAJBLHOTO l'lp606paSOBaHl/lH W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

52% — 30y — 1202y — 2502 + 121 = 0.

(x y)(_68 :gg)(z)ﬂ—%o 0)(z)+121—o.

OTtBer.



3a)1aqa 2.C NMOMOUIBLIO OPTOTOHAJBLHOTO npeoﬁpasosaﬂnﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

52% — 30y — 1202y — 2502 + 121 = 0.

(x y)<_68 :gg)(f/)ﬂ—%o 0)(§>+1z1=o.

HaﬁﬂeM cOOCTBEHHbIE BEKTOpPbI H coOCTBeHHble 3HaueHUs JHUHEHHOro oriepatopa ¢ MaTpHu-

. _( 5 —60
“e”A_(—Go —30)

OTtBer.



38.[{21‘-!8. 2.C [TOMOILLLIO OPTOTrOHAJILHOTO npeoﬁpasoBaHuﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

52% — 30y — 1202y — 2502 + 121 = 0.

(x y)(_68 :gg)(‘;)ﬂ—%o 0)(‘;)“21—0.

'5—)\ —60

OTtBer.

_ )2 _ — _
0 _30_)\‘_)\ + 25X — 3750 = (A + 75)(A — 50).



3a}1aqa 2.C NMOMOUIBLIO OPTOTOHAJBLHOTO ﬂp606paSOBaHMﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K

KaHOHUYECKOMY BUAY YpaBHEHHE

52% — 30y — 1202y — 2502 + 121 = 0.

OTtBer.

(x y)<_68 :gg)(f/)ﬂ—%o 0)(5;)“21:0.

5—X\ —60 2 B
‘ 60 —30 — A ‘ = A"+ 25\ — 3750 = (A + 75)(A — 50).
— —
Haiinem ¢ nomouibio matpuubl oneparopa co6cTBeHHble BeKTopbl i + 3 j,
CTBEHHOMY 3HAUECHHIO —75:

OoTBeyawliye cob-



3a)1aqa 2.C NMOMOUIBLIO OPTOTOHAJBLHOTO npeoﬁpasosaﬂnﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

52% — 30y — 1202y — 2502 + 121 = 0.

(x y)<_68 :28)(§)+(_250 0)(5;)“21:0.

‘5—)\ —60

OTtBer.

_\2 _ _ _
60 —30 — A ‘ = A"+ 25\ — 3750 = (A + 75)(A — 50).
— —
Haiinem ¢ nomouibio matpuubl oneparopa co6cTBeHHble BeKTopbl i + 3 j,
CTBEHHOMY 3HAUECHHIO —75:

80 —60 )
—60 45

OoTBeyawliye cob-



3a)1aqa 2.C NMOMOUIBLIO OPTOTOHAJBLHOTO npeoﬁpasoBaHnﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

52% — 30y — 1202y — 2502 + 121 = 0.

(x y)(_68 :28)(§)+(_250 0)(“;)“21:0.

‘5—)\ —60

OTtBer.

_\2 _ _ _
60 —30 — A ‘ = A"+ 25\ — 3750 = (A + 75)(A — 50).
— —
Haiinem ¢ nomouibio matpuubl oneparopa co6cTBeHHble BeKTopbl i + 3 j,
CTBEHHOMY 3HAUECHHIO —75:

(50 S)~a )= (5)-

OoTBeyawliye cob-



3auaqa 2.C NMOMOUIBLIO OPTOTOHAJBLHOTO l'lp606paSOBaHl/lH W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

52% — 30y — 1202y — 2502 + 121 = 0.

(x y)(_68 :gg)(z)ﬂ—%o 0)(z)+121—o.

‘5—)\ —60

OTtBer.

_\2 _ _ _
60 —30 — A ‘ = A"+ 25\ — 3750 = (A + 75)(A — 50).
— —
Haiinem ¢ nomoubio MaTpuibl onepaTopa co6CTBEHHbIe BeKTOpbl i + 3,
CTBEHHOMY 3HAUECHHIO —75:

(552 ~ta )= (5)=c(3).cro

OoTBeyawliye cob-



3auaqa 2.C [TOMOILLLIO OPTOTrOHAJILHOTO l'lp606paSOBaHl/lﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

52% — 30y — 1202y — 2502 + 121 = 0.

(x y)(_68 :gg)(g)ﬂ—%o 0)(‘;)“21—0.

5—A —60
—60 —30—-A

OTtBer.

‘ = A? 4+ 25\ — 3750 = (A + 75)(\ — 50).

3HAulT, OJIMH M3 OPTOB, SIBJSIOUIMXCS COOCTBEHHBIM BEKTOPOM, OTBedaroluM (—75), UMeeT BHJ
3o 44—

-1 +=-7].

5 5 — —

Haiinem ¢ nomoubio matpuubl onepatopa coOCTBeHHbIe BEKTOPbl v i + 0 j, oTBeuatolue cob-
CTBEHHOMY 3HaueHHuo 50:



3auaqa 2.C [TOMOILLLIO OPTOTrOHAJILHOTO l'lp606paSOBaHl/lﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

52% — 30y — 1202y — 2502 + 121 = 0.

(x y)(_68 :gg)(‘;)ﬂ—%o 0)(‘;)“21—0.

5—A —60
—60 —30—-A

OTtBer.

‘ = A? 4+ 25\ — 3750 = (A + 75)(\ — 50).

3HAulT, OJIMH M3 OPTOB, SIBJSIOUIMXCS COOCTBEHHBIM BEKTOPOM, OTBedaroluM (—75), UMeeT BHJ
3o 44—

-1 +=-7].

5 5 — —

Haiinem ¢ nomoubio matpuubl onepatopa coOCTBeHHbIe BEKTOPbl v i + 0 j, oTBeuatolue cob-
CTBEHHOMY 3HaueHHuo 50:

—45 =60\
—60 —80



3auaqa 2.C [TOMOILLLIO OPTOTrOHAJILHOTO l'lp606paSOBaHl/lﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

52% — 30y — 1202y — 2502 + 121 = 0.

(x y)(_68 :gg)(‘;)ﬂ—%o 0)(‘;)“21—0.

5—A —60
—60 —30—-A

OTtBer.

‘ = A? 4+ 25\ — 3750 = (A + 75)(\ — 50).

3HAulT, OJIMH M3 OPTOB, SIBJSIOUIMXCS COOCTBEHHBIM BEKTOPOM, OTBedaroluM (—75), UMeeT BHJ
3o 44—

-1 +=-7].

5 5 — —

Haiinem ¢ nomoubio matpuubl onepatopa coOCTBeHHbIe BEKTOPbl v i + 0 j, oTBeuatolue cob-
CTBEHHOMY 3HaueHHuo 50:

—45 60
(—60 —8O>N(3 L)



38.[{21‘-!8. 2.C [TOMOILLLIO OPTOTrOHAJILHOTO npeoﬁpasoBaHuﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

52% — 30y — 1202y — 2502 + 121 = 0.

(x y)(_68 :gg)(‘;)ﬂ—%o 0)(‘;)“21—0.

5—A —60
—60 —30—-A

OTtBer.

‘ = A? 4+ 25\ — 3750 = (A + 75)(\ — 50).

3HAulT, OJIMH M3 OPTOB, SIBJSIOUIMXCS COOCTBEHHBIM BEKTOPOM, OTBedaroluM (—75), UMeeT BHJ
3o 44—

-1 +=-7].

5 5 — —

Haiinem ¢ nomoubio matpuubl onepatopa coOCTBeHHbIe BEKTOPbl v i + 0 j, oTBeuatolue cob-
CTBEHHOMY 3HaueHHuo 50:

(To o)~ )=(7)-



38.[{21‘-!8. 2.C [TOMOILLLIO OPTOTrOHAJILHOTO npeoﬁpasoBaHuﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

52% — 30y — 1202y — 2502 + 121 = 0.

(x y)(_68 :gg)(‘;)ﬂ—%o 0)(‘;)“21—0.

5—A —60
—60 —30—-A

OTtBer.

‘ = A? 4+ 25\ — 3750 = (A + 75)(\ — 50).

3HAulT, OJIMH M3 OPTOB, SIBJSIOUIMXCS COOCTBEHHBIM BEKTOPOM, OTBedaroluM (—75), UMeeT BHJ
3o 44—

-1 +=-7].

5 5 — —

Haiinem ¢ nomoubio matpuubl onepatopa coOCTBeHHbIe BEKTOPbl v i + 0 j, oTBeuatolue cob-
CTBEHHOMY 3HaueHHuo 50:

()~ = (3)=c(h).cro



3auaqa 2.C [TOMOILLLIO OPTOTrOHAJILHOTO l'lp606paSOBaHl/lﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

52% — 30y — 1202y — 2502 + 121 = 0.

(x y)(_68 :gg)(‘;)ﬂ—%o 0)(‘;)“21—0.

OTtBer.

5-X =60 | ., B
‘ 60 —30- X ‘_)\ + 25\ — 3750 = (A + 75) (A — 50).
3HAuUT, OJMH M3 OPTOB, SIBJASIOUIMXCS COOCTBEHHBIM BEKTOPOM, OTBEUAIOLIUM (—75), HMeeT BUJL
3— 4> . 4— 32
5 1+ = J , a opT, oTBevarouui coOCTBEHHOMY 3HaueHuto H0 — ~ 1+ = j . CnenoBarenbHO, 3aKOH

npeo6pa3oBaHust KOOPJIMHAT (OCHOBAHHBIH Ha MATpHILe Mepexoia U TeopeMe 0 KOOPAMHATAX BEKTO-
pa B pa3Hbix 6a3ucax) UMeeT BUJ



38.[{21‘-!3. 2.C [TOMOILLLIO OPTOTrOHAJILHOTO npe06pasoBaHuﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

52% — 30y — 1202y — 2502 + 121 = 0.

(x y)<_68 :gg)(‘;)ﬂ—%o 0)(‘;)“21—0.

OTtBer.

5-X =60 | ., B
' 60 —30- X ‘_)\ + 25\ — 3750 = (A + 75) (A — 50).
3HAuUT, OJMH M3 OPTOB, SIBJASIOUIMXCS COOCTBEHHBIM BEKTOPOM, OTBEUAIOLIUM (—75), HMeeT BUJL
3— 4> . 4— 32
5 1+ = J , a opT, oTBevarouui coOCTBEHHOMY 3HaueHuto H0 — ~ 1+ = j . CnenoBarenbHO, 3aKOH

npeo6pa3oBaHust KOOPJIMHAT (OCHOBAHHBIH Ha MATpHILe Mepexoia U TeopeMe 0 KOOPAMHATAX BEKTO-
pa B pa3Hbix 6a3ucax) UMeeT BUJ

oL 1000 ) ()



3a)1aqa 2.C NMOMOUIBLIO OPTOTOHAJBLHOTO npeoﬁpasosaﬂnﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

52% — 30y — 1202y — 2502 + 121 = 0.

OTtBer.

(8B () (G (2)-(1 ) (7)



3a)1aqa 2.C NMOMOUIBLIO OPTOTOHAJBLHOTO npeoﬁpasosaﬂuﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

52% — 30y — 1202y — 2502 + 121 = 0.

OTtBer.

(8B () (G (2)-( ) (7)



38.}121'-!& 2.C NMOMOUIBLIO OPTOTOHAJBLHOTO npe06pa308aHuﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

52% — 30y — 1202y — 2502 + 121 = 0.

o ) (5 )0 o (5 Jwam=e ()= (35 32 (1)

(Y (Ld Y () ()



38.}121'-!& 2.C NMOMOUIBLIO OPTOTOHAJBLHOTO npe06pasoBaHuﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

52% — 30y — 1202y — 2502 + 121 = 0.

OTtBer.

(z y)(_6g :gg><z>+(—250 0)<§>+121:0, (§)=<f’£ ;Lﬁ)(zj)
() (LS 2 (8 ) ()

+( =250 0)(2?2 _gfg)(j)Hﬂ:O-



3auaqa 2 C [TOMOILLLIO OPTOTrOHAJILHOTO npeoﬁpasosaﬂuﬂ 154 HapaJIJIEJIbHOFO HGPEHOCa HpI/IBeCTH K
KaHOHUYE€CKOMY BHIY ypaBHeHI/Ie
52% — 30y — 1202y — 2502 + 121 = 0.
Orser.

5 —60 x x B x\ (3/5 —4/5 x
oo (e T ) ()0 00 (5 Jnm=o ()= (52 33) ()
(o y) 3/5 4/5 5 —60 3/5 —4/5 AW
YO\ —4/5 3/5 —60 —30 )\ 4/5 3/5 Y

+( =250 0)(2?2 _;l?g)(‘;;)ﬂ?l:&



38.[{21‘-!3. 2.C [TOMOILLLIO OPTOTrOHAJILHOTO npe06pasoBaHuﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

52% — 30y — 1202y — 2502 + 121 = 0.
OrBer.
5 —60 x x B x\ (3/5 —4/5 '
G (b 250 ) (5 )+ 0 (5 )= (5) =05 55 ()
(¢ o) 3/5 4/5 5 —60 3/5 —4/5 ' N
YO\ —4/5 3/5 —60 —30 )\ 4/5 3/5 Y
_ 3/5 —4/5 x B
+( =250 0 )(4/5 3/5 ) ( y,)+121_0.
—752" 4+ 50y"? — 150" + 200y’ + 121 = 0,



38.[{21‘-[3. 2.C [TOMOILLLIO OPTOTrOHAJILHOTO ﬂp606paSOBaHMﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

52% — 30y* — 1202y — 250z + 121 = 0.
Otser.
e (d )G oG (5)-( ) (7)
()l ) (R (5)

+( =250 0)(2?2 _;l?g)(‘;;)ﬂ?l:&

—752" 4+ 50y"? — 150" + 200y’ + 121 = 0,
—75 (' + 1)> +50 (yf +2)° + 121 + 75 — 200 = 0,



38.[{21‘-[3. 2.C [TOMOILLLIO OPTOTrOHAJILHOTO ﬂp606paSOBaHMﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

52% — 30y* — 1202y — 250z + 121 = 0.
Otser.
e (d )G oG (5)-( ) (7)
()l ) (R (5)

+( =250 0)(2?2 _;l?g)(‘;;)ﬂ?l:&

—752" 4+ 50y"? — 150" + 200y’ + 121 = 0,
—75 (' + 1)> +50 (yf +2)° + 121 + 75 — 200 = 0,
—75 (2’ +1)> 450 (y +2)> —4=0.



Pewmienue 3anaum 3.

3anaua 3. C nomollblo OPTOrOHANLHOTO NpeodpasoBaHms U NapasesbHOrO epeHoca NPUBeCTH
K KAHOHMYEeCKOMY BUJy YpaBHeHHe

1022 4+ y* — 222 — 20xy — 8xz — 28yz — 88z + 16y — 442 + 73 = 0.



38.[{21‘-[& 3.C [TOMOILLLIO OPTOTrOHAJILHOTO ﬂp606paSOBaHMﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

1022 4+ y* — 222 — 20xy — 8xz — 28yz — 88z + 16y — 442 + 73 = 0.

OTBerT.

102” +y* — 22 — 202y — 8rz — 28yz —88x + 16y — 442 +73 = 0.

KBaJpaTHuHast JIMHEeHHas
dhopma dhopma



38.[{21‘-!8. 3.C [TOMOILLLIO OPTOTrOHAJILHOTO npeoﬁpasoBaHuﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

1022 4+ y* — 222 — 20xy — 8xz — 28yz — 88z + 16y — 442 + 73 = 0.

OTtBer.
10 —-10 -4 T x

(z y z)[ -10 1 —14 y | +(—88 16 —44 )| y | +73
-4 —14 -2 z z

Il
o



38.[{21‘-[3. 3.C [TOMOILLLIO OPTOTrOHAJILHOTO ﬂp606paSOBaHMﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

1022 4+ y* — 222 — 20xy — 8xz — 28yz — 88z + 16y — 442 + 73 = 0.

Ortser.
10 —-10 -4 T x
(z y z)[ -10 1 —14 y | +(—88 16 —44) | y | +73=0,
-4 —14 -2 z z
10 —10 -4 100
-0 1 -4 |=x{ 010 ||=
-4 —14 -2 00 1



38.[{21‘-[& 3.C [TOMOILLLIO OPTOTrOHAJILHOTO ﬂp606paSOBaHMﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

1022 4+ y* — 222 — 20xy — 8xz — 28yz — 88z + 16y — 442 + 73 = 0.

OTBeT.
10 —-10 —4 T €T
(z y z)[ -10 1 —14 y | +(—88 16 —44) | y | +73=0,
—4 —14 -2 2 2
10 =10 —4 100
—10 1 =14 | =Xl 01 0 ||==-X+9)\%+324)\ — 2916 =
4 —14 =2 00 1



38.[{21‘-[& 3.C [TOMOILLLIO OPTOTrOHAJILHOTO ﬂp606paSOBaHMﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

1022 4+ y* — 222 — 20xy — 8xz — 28yz — 88z + 16y — 442 + 73 = 0.

OTtBer.
10 —-10 —4 T T
(z y z)[ -10 1 —14 y | +(—88 16 —44) | y | +73=0,
—4 14 =2 z 2
10 —10 —4 100
—10 1 =14 | =A[ 0 1 0 ||==XA+9\+324\ — 2916 = —(A — 9)(\ — 18)(\ + 18).
—4 14 =2 001



3a)1aqa 3.C NMOMOUIBLIO OPTOTOHAJBLHOTO l'lp806pa3OBaHl/lﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

1022 4+ y* — 222 — 20xy — 8xz — 28yz — 88z + 16y — 442 + 73 = 0.

Ortser.
10 —-10 -4 T x
(z y z)[ -10 1 —14 y | +(—88 16 —44) | y | +73=0,
-4 —14 -2 z z

Haiinsg ¢ nomouibio MaTpuilbl oriepaTopa cOOCTBEHHbIE BEKTOPbI, OTBEUAIOIIHE COOCTBEHHBIM 3HA-
yeHuam 9,

2/3
1/3
—2/3



3a)1aqa 3.C NMOMOUIBLIO OPTOTOHAJBLHOTO l'lp806pa3OBaHl/lﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

1022 4+ y* — 222 — 20xy — 8xz — 28yz — 88z + 16y — 442 + 73 = 0.

Ortser.
10 —-10 -4 T x
(z y z)[ -10 1 —14 y | +(—88 16 —44) | y | +73=0,
-4 —14 -2 z z

Haiinsg ¢ nomouibio MaTpuilbl oriepaTopa cOOCTBEHHbIE BEKTOPbI, OTBEUAIOIIHE COOCTBEHHBIM 3HA-
yenusam 9, 18 wu

2/3  2/3
1/3 —2/3
—2/3  1/3



3a)1aqa 3.C NMOMOUIBLIO OPTOTOHAJBLHOTO npeoﬁpasosaﬂnﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

1022 4+ y* — 222 — 20xy — 8xz — 28yz — 88z + 16y — 442 + 73 = 0.

Ortser.
10 —-10 -4 T x
(z y z)[ -10 1 —14 y | +(—88 16 —44) | y | +73=0,
-4 —14 -2 z z

Haiinst ¢ nomMoubio MaTpuibl oriepaTopa coO6CTBEHHbIE BEKTOPbBI, OTBEYAIOIIHE COOCTBEHHBIM 3Ha-
vennsim 9, 18 wu (—18),

2/3  2/3 1/3
1/3 —2/3 2/3
—2/3  1/3 2/3



38.}121'-!& 3.C NMOMOUIBLIO OPTOTOHAJBLHOTO npe06pasoBaHuﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

1022 4+ y* — 222 — 20xy — 8xz — 28yz — 88z + 16y — 442 + 73 = 0.

Ortser.
10 -10 -4 T x
(zy 2)| -10 1 -4 y | +( -8 16 —44)| y | +73=0,
—4 -14 -2 2 z

Haiinsg ¢ nomouibio MaTpuilbl oriepaTopa cOOCTBEHHbIE BEKTOPbI, OTBEUAIOIIHE COOCTBEHHBIM 3HA-
uenusam 9, 18 u (—18), nosyuaem c nomotipio hopmyJibi NpeodpasoBaHus KOOPAUHAT

2/3  2/3 1/3
1/3 —2/3 2/3
—2/3  1/3 2/3



3a)1aqa 3.C NMOMOUIBLIO OPTOTOHAJBLHOTO l'lp806pa3OBaHl/lﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

1022 4+ y* — 222 — 20xy — 8xz — 28yz — 88z + 16y — 442 + 73 = 0.

Ortser.
10 —-10 -4 T x
(z y z)[ -10 1 —14 y | +(—88 16 —44) | y | +73=0,
-4 —14 -2 z z

Haiinsg ¢ nomouibio MaTpuilbl oriepaTopa cOOCTBEHHbIE BEKTOPbI, OTBEUAIOIIHE COOCTBEHHBIM 3HA-
uenusam 9, 18 u (—18), nosyuaem c nomotipio hopmyJibi NpeodpasoBaHus KOOPAUHAT

x 2/3  2/3 1/3 p

y | = 1/3 =2/3 2/3 q |,
z —-2/3  1/3 2/3 r



3anaqa 3.C [TOMOILLLIO OPTOTrOHAJILHOTO npe06pa303aHuﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

1022 4+ y* — 222 — 20xy — 8xz — 28yz — 88z + 16y — 442 + 73 = 0.

Orser.
10 —-10 —4 T T
(z y z)[ -10 1 —14 y | +(—88 16 —44) | y | +73=0,
—4 —14 =2 2 z
T 2/3  2/3 1/3 p
y | = 1/3 —2/3 2/3 q |,
2 -2/3  1/3 2/3 r
9 0 0 P 2/3  2/3 1/3 p
(p g r)l 0 18 0 g | +(—8 16 —44) 1/3 =2/3 2/3 q | +73=0,
0 0 —18 r -2/3  1/3 2/3 r



3anaqa 3.C [TOMOILLLIO OPTOTrOHAJILHOTO npe06pa303aHuﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

1022 4+ y* — 222 — 20xy — 8xz — 28yz — 88z + 16y — 442 + 73 = 0.

Orser.
10 —-10 -2 T T
(z y z)[ -10 1 —14 y | +(—88 16 —44) | y | +73=0,
-2 —14 =2 2 z
T 2/3  2/3 1/3 p
y | = 1/3 —2/3 2/3 q |,
2 -2/3  1/3 2/3 r
9 0 0 P 2/3  2/3 1/3 p
(p g r)l 0 18 0 g | +(—8 16 —44) 1/3 =2/3 2/3 q | +73=0,
0 0 —18 r -2/3  1/3 2/3 r

9p? + 18¢% — 182 — 24p — 84g — 48r + 73 =0



3anaqa 3.C [TOMOILLLIO OPTOTrOHAJILHOTO npe06pa303aHuﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K
KaHOHUYECKOMY BUAY YpaBHEHHE

1022 4+ y* — 222 — 20xy — 8xz — 28yz — 88z + 16y — 442 + 73 = 0.

OrBer.
10 —-10 -2 T T
(z y z)[ -10 1 —14 y | +(—88 16 —44) | y | +73=0,
-2 —14 =2 2 z
T 2/3  2/3 1/3 p
y | = 1/3 —2/3 2/3 q |,
2 -2/3  1/3 2/3 r
9 0 0 P 2/3  2/3 1/3 p
(p g r)l 0 18 0 g | +(—8 16 —44) 1/3 =2/3 2/3 q | +73=0,
0 0 —18 r -2/3  1/3 2/3 r

9p? + 18¢% — 182 — 24p — 84g — 48r + 73 =0

4\? 7\ 2 4\ 2
__ 1 ) —1 ~) —9=0.
9<p 3> —|—8<q 3> 8(r+3> 9=0



Pewmenue 3anaum 4.

3anaua 4. C noMoLpbI0 OPTOTOHAILHOTO NPeodpasoBanys U Napa/IelbHOro epeHoca NPUBECTH
K KAHOHMYECKOMY BHJy ypaBHeHHe
72% — 8y? — 822 — 8xy — 8wz + 2yz + 30x + 24y — 122 — 13 = 0. (I1.4)



3anaua 4. C oMokl OPTOTOHANLHOTO NPeobpazoBaHus U NapajJieIbHOTO MepeHoca MPUBECTH K
KaHOHMYECKOMY BHJly ypaBHEHHE
72% — 8y? — 822 — 8xy — 8wz + 2yz + 30x + 24y — 122 — 13 = 0. (I1.4)
OtBet. Boinensiem B ypaBuenuu (11.4) KBagpaTuuHyto U JIMHEHHYIO UACTH:

ZmQ — 8y? — 82% — 8xy — Sxz + 2yz + 30z + 24y — 122 -13 = 0.

-~ -~




3aﬂaqa 4.C [TOMOILLLIO OPTOTrOHAJILHOTO npe06pasoBaHuﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K

KAHOHUYECKOMY BHJY ypaBHEHHE
72% — 8y? — 822 — 8xy — 8wz + 2yz + 30x + 24y — 122 — 13 = 0. (11.4)

OTBeT. B MaTpHUHOM BHJIE 3TO ypaBHEHHe MOXKHO MPeCTaBUTh B BUJIE (OTOXK/ECTBJIsAs 0JHOIIEeMEHT -
HYIO MATPHLLY C €€ €IUHCTBEHHLIM 3JIEMEHTOM ):

7T —4 -4 x x
(z y )| -4 -8 1 y | +(30 24 —-12)| y | —13=0. (1)
-4 1 =8 z z

Haiinem OHDB n3 co6¢TBeHHBIX BEKTOPOB onepaTopa ¢ MaTpULeH, paBHOH MaTpHlle KBaJpaTHUHOH (op-
Mbl. J1151 3TOTO CHavaJsa HafiieM cCOOCTBEHHbIEe 3HAUEHHUS, T.€. KOPHH XapaKTepUCTHUECKOro MOoJHHOMA:



3aﬂaqa 4.C [TOMOILLLIO OPTOTrOHAJILHOTO npe06pasoBaHuﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K

KAHOHUYECKOMY BHJY ypaBHEHHE
72% — 8y? — 822 — 8xy — 8wz + 2yz + 30x + 24y — 122 — 13 = 0. (11.4)

OTBeT. B MaTpHUHOM BHJIE 3TO ypaBHEHHe MOXKHO MPeCTaBUTh B BUJIE (OTOXK/ECTBJIsAs 0JHOIIEeMEHT -
HYIO MATPHLLY C €€ €IUHCTBEHHLIM 3JIEMEHTOM ):

7T —4 -4 x x
(z y )| -4 -8 1 y | +(30 24 —-12)| y | —13=0. (1)
-4 1 =8 z z

Haiinem OHDB n3 co6¢TBeHHBIX BEKTOPOB onepaTopa ¢ MaTpULeH, paBHOH MaTpHlle KBaJpaTHUHOH (op-
Mbl. J1151 3TOTO CHavaJsa HafiieM cCOOCTBEHHbIEe 3HAUEHHUS, T.€. KOPHH XapaKTepUCTHUECKOro MOoJHHOMA:

7—)\ —4 —4
—4 —8— ) 1| =
—4 1 —8—A



3anaqa 4.C [TOMOILLLIO OPTOTrOHAJILHOTO ﬂpeOGPaSOBaHMﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K

KAHOHUYECKOMY BHJY ypaBHEHHE
72% — 8y? — 822 — 8xy — 8wz + 2yz + 30x + 24y — 122 — 13 = 0. (11.4)

OTBeT. B MaTpHUHOM BHJIE 3TO ypaBHEHHe MOXKHO MPeCTaBUTh B BUJIE (OTOXK/ECTBJIsAs 0JHOIIEeMEHT -
HYIO MATPHLLY C €€ €IUHCTBEHHLIM 3JIEMEHTOM ):

7T —4 -4 x x
(z y )| -4 -8 1 y | +(30 24 —-12)| y | —13=0. (1)
-4 1 =8 z z

Haiinem OHDB n3 co6¢TBeHHBIX BEKTOPOB onepaTopa ¢ MaTpULeH, paBHOH MaTpHlle KBaJpaTHUHOH (op-
Mbl. J1151 3TOTO CHavaJsa HafiieM cCOOCTBEHHbIEe 3HAUEHHUS, T.€. KOPHH XapaKTepUCTHUECKOro MOoJHHOMA:

7—\ —4 —4
—4 —8—)\ 1]|=-X—9)\24+81\+729=
—4 1 —8—2\



3anaqa 4.C [TOMOILLLIO OPTOTrOHAJILHOTO ﬂpeOGPaSOBaHMﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K

KAHOHUYECKOMY BHJY ypaBHEHHE
72% — 8y? — 822 — 8xy — 8wz + 2yz + 30x + 24y — 122 — 13 = 0. (11.4)

OTBeT. B MaTpHUHOM BHJIE 3TO ypaBHEHHe MOXKHO MPeCTaBUTh B BUJIE (OTOXK/ECTBJIsAs 0JHOIIEeMEHT -
HYIO MATPHLLY C €€ €IUHCTBEHHLIM 3JIEMEHTOM ):

7T —4 -4 x x
(z y )| -4 -8 1 y | +(30 24 —-12)| y | —13=0. (1)
-4 1 =8 z z

Haiinem OHDB n3 co6¢TBeHHBIX BEKTOPOB onepaTopa ¢ MaTpULeH, paBHOH MaTpHlle KBaJpaTHUHOH (op-
Mbl. J1151 3TOTO CHavaJsa HafiieM cCOOCTBEHHbIEe 3HAUEHHUS, T.€. KOPHH XapaKTepUCTHUECKOro MOoJHHOMA:

77—\ —4 —4
—4 —8—\ 1==A—9X24+8IA+729 = (A —9) (A +9)°.
—4 1 —8—)\



3anaua 4. C 1oMOLIBbIO OPTOrOHANLHOTO NPeolpasoBaHus U Napa/IeJbHOr0 MepeHoca MPUBECTH K
KAHOHUYECKOMY BHJY ypaBHEHHE
72% — 8y? — 822 — 8xy — 8wz + 2yz + 30x + 24y — 122 — 13 = 0. (11.4)
OTBeT. B MaTpHUHOM BHJIE 3TO ypaBHEHHe MOXKHO MPeCTaBUTh B BUJIE (OTOXK/ECTBJIsAs 0JHOIIEeMEHT -
HYIO MATPHLLY C €€ €IUHCTBEHHLIM 3JIEMEHTOM ):

7T —4 -4 x x
(z y )| -4 -8 1 y | +(30 24 —-12)| y | —13=0. (1)
-4 1 =8 z z

Haiinem OHDB n3 co6¢TBeHHBIX BEKTOPOB onepaTopa ¢ MaTpULeH, paBHOH MaTpHlle KBaJpaTHUHOH (op-
Mbl. J1151 3TOTO CHavaJsa HafiieM cCOOCTBEHHbIEe 3HAUEHHUS, T.€. KOPHH XapaKTepUCTHUECKOro MOoJHHOMA:

77—\ —4 —4
—4 —8—\ 1==A—9X24+8IA+729 = (A —9) (A +9)°.
—4 1 —8—)\

— — —

Cob6cTBeHHOMY 3HaueHHuto 9 cooTBeTcTBYeT BekTop —4 1 + j + k, a coO6cTBeHHOMY 3HaueHH0 —9 —
-7 — — —

Bektoppl — j + k, 1 +4k.



3anaua 4. C NOMOLLBI0 OPTOrOHAILHOTO NPeoOpasoBatus H Napale bHOr0 epeHoca NPUBECTH K
KaHOHMYECKOMY BHJY ypaBHeHHe
72% — 8y? — 822 — 8xy — 8wz + 2yz + 30x + 24y — 122 — 13 = 0. (11.4)

- = —
OtBet. Co6cTBEHHOMY 3HAUeHHIO 9 COOTBETCTBYET BEKTOP —41i + j + k, acobcTBeHHOMY 3Haue-
- = —

HHUIO —9 — BekTOpl — j + k, 1 +4k
OproroHa/iu3upys MoCJEeIHIO CUCTeMy BeKTOpoB MeToaom [pama-IlImuara, nosyyaem opToroHasb-
i1y10 CHCTEMY COOCTBEHHBIX BEKTOPOB, OTBEUAIOLINX COOCTBEHHOMY 3HaueHHIo (—9):

—J+k



3anaua 4. C 1oMOLIBbIO OPTOrOHANLHOTO NPeolpasoBaHus U Napa/IeJbHOr0 MepeHoca MPUBECTH K
KAHOHUYECKOMY BHJY ypaBHEHHE
72% — 8y? — 822 — 8xy — 8wz + 2yz + 30x + 24y — 122 — 13 = 0. (11.4)

- = —
OTtBet. Co6cTBeHHOMY 3HaueHHIO 9 cooTBeTcTBYeT BekTop —4 1 + j + k, a co6cTBeHHOMY 3HaAue-
— = —

—_
Huo —9 — Bektopel — j + k, 1 +4k.
OproroHa/iu3upys MoCJEeIHIO CUCTeMy BeKTOpoB MeToaom [pama-IlImuara, nosyyaem opToroHasb-
HYIO CHCTEMY COOCTBEHHBIX BEKTOPOB, OTBEUAIOIIMX COOCTBEHHOMY 3HaueHHI0 (—9):

—-j + k, 1—|—4k—|—a<—3 —|—k>,
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OTtBet. Co6cTBeHHOMY 3HaueHHIO 9 cooTBeTcTBYeT BekTop —4 1 + j + k, a co6cTBeHHOMY 3HaAue-
— = —

—_
Huo —9 — Bektopel — j + k, 1 +4k.
OproroHa/iu3upys MoCJEeIHIO CUCTeMy BeKTOpoB MeToaom [pama-IlImuara, nosyyaem opToroHasb-
HYIO CHCTEMY COOCTBEHHBIX BEKTOPOB, OTBEUAIOIIMX COOCTBEHHOMY 3HaueHHI0 (—9):

S p— — — S —
~F 4k, i+4k+a(—j+k> L (—j+k>,
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72% — 8y? — 822 — 8xy — 8wz + 2yz + 30x + 24y — 122 — 13 = 0. (11.4)

- = —
OTtBet. Co6cTBeHHOMY 3HaueHHIO 9 cooTBeTcTBYeT BekTop —4 1 + j + k, a co6cTBeHHOMY 3HaAue-
— = —

—_
Huo —9 — Bektopel — j + k, 1 +4k.
OproroHa/iu3upys MoCJEeIHIO CUCTeMy BeKTOpoB MeToaom [pama-IlImuara, nosyyaem opToroHasb-
HYIO CHCTEMY COOCTBEHHBIX BEKTOPOB, OTBEUAIOIIMX COOCTBEHHOMY 3HaueHHI0 (—9):

S p— — — S —
T+ K, i+4k+a<—j +k> L (—j +k>,
— — - = - = — =
<i+4k,—j+k)+a<—j+k,—j+k>=0



3anaua 4. C 1oMOLIBbIO OPTOrOHANLHOTO NPeolpasoBaHus U Napa/IeJbHOr0 MepeHoca MPUBECTH K
KAHOHUYECKOMY BHJY ypaBHEHHE
72% — 8y? — 822 — 8xy — 8wz + 2yz + 30x + 24y — 122 — 13 = 0. (11.4)

- = —
OTtBet. Co6cTBeHHOMY 3HaueHHIO 9 cooTBeTcTBYeT BekTop —4 1 + j + k, a co6cTBeHHOMY 3HaAue-
— = —

—_
Huo —9 — Bektopel — j + k, 1 +4k.
OproroHa/iu3upys MoCJEeIHIO CUCTeMy BeKTOpoB MeToaom [pama-IlImuara, nosyyaem opToroHasb-
HYIO CHCTEMY COOCTBEHHBIX BEKTOPOB, OTBEUAIOIIMX COOCTBEHHOMY 3HaueHHI0 (—9):

S p— — — S —
~F 4k, i+4k+a(—j+k> L (—j+k>,
— — - = - = — =
<i+4k,—j+k)+a<—j+k,—j+k>=0
— — - =
<i+4k;—j+k>
- = - =
(—J+k,—3+k)

a=—
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KAHOHUYECKOMY BHJY ypaBHEHHE
72% — 8y? — 822 — 8xy — 8wz + 2yz + 30x + 24y — 122 — 13 = 0. (11.4)

OTBeT. Co6CTBEHHOMY 3HAUEHHIO 9 COOTBETCTBYET BEKTOP 47 + T + ?, a co6CTBEHHOMY 3Haue-
HHUIO —9 — BEKTOPbI —T + ?, T + 4?.
OproroHaauaupyst MocJeiHIOI CUCTeEMY BeKTOpoB MeToaom [pama-Llmuara, nosyyaem opToroHasb-
HYIO CHCTeMY COOCTBEHHbBIX BEKTOPOB, OTBEUAIOIINX COOCTBEHHOMY 3HaueHHto (—9):

S p— — — S —
T+ K, i+4k+a(—j+k> L (—j+k>,
— — - = - = — =
(T+4K, -5 +K) +a(-7+% -7 +%) =0
— — - =
<i+4k;—j+k>
- = - =
(—J+k,—3+k)

a=—
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72% — 8y? — 822 — 8xy — 8wz + 2yz + 30x + 24y — 122 — 13 = 0. (11.4)

- = —
OTtBet. Co6cTBeHHOMY 3HaueHHIO 9 cooTBeTcTBYeT BekTop —4 1 + j + k, a co6cTBeHHOMY 3HaAue-
— = —

Huto —9 — Bektopbl — j + k, 1 + 4?.
OproroHanuaupyst NocJaeHIo0 cucTeMy BekTopoB metoaom [pama-LlImuara, nosyuaem opToronasb-
HYIO CHCTeMY COOCTBEHHbBIX BEKTOPOB, OTBEUAIOIINX COOCTBEHHOMY 3HaueHHto (—9):
—-j+k, i +4k+a<—3 —|—k> 1 (—J —|—k>,
(1 +4k, —j —|—k)~|—a<—J +k, -] +k>=0
—- — - —
(1 F4K: — + k)
= - ( -  — — —>)

I N

4
:——:—2
2
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72% — 8y? — 822 — 8xy — 8wz + 2yz + 30x + 24y — 122 — 13 = 0. (11.4)

- = —
OTtBet. Co6cTBeHHOMY 3HaueHHIO 9 cooTBeTcTBYeT BekTop —4 1 + j + k, a co6cTBeHHOMY 3HaAue-
— = —

Huto —9 — Bektopbl — j + k, 1 + 4?.

OproroHanuaupyst NocJaeHIo0 cucTeMy BekTopoB metoaom [pama-LlImuara, nosyuaem opToronasb-

HYIO CHCTeMY COOCTBEHHbBIX BEKTOPOB, OTBEUAIOIINX COOCTBEHHOMY 3HaueHHto (—9):

- = — — - = - =

~j 4k, i+4k—2(—j +k) L (—j +k),

(1 +4k, —j —|—k)~|—a<—J +k, -] +k>=0
—- — - —
(1 F4K: — + k)

o= — ( — — — —>)

I N

4
:——:—2
2
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72% — 8y? — 822 — 8xy — 8wz + 2yz + 30x + 24y — 122 — 13 = 0. (11.4)

- = —
OTtBet. Co6cTBeHHOMY 3HaueHHIO 9 cooTBeTcTBYeT BekTop —4 1 + j + k, a co6cTBeHHOMY 3HaAue-
— = —

—_
Huo —9 — Bektopel — j + k, 1 +4k.
OproroHa/iu3upys MoCJEeIHIO CUCTeMy BeKTOpoB MeToaom [pama-IlImuara, nosyyaem opToroHasb-
HYIO CHCTEMY COOCTBEHHBIX BEKTOPOB, OTBEUAIOIIMX COOCTBEHHOMY 3HaueHHI0 (—9):

S p— — — — — —
~j 4k, i+4k—2(—j+k):i+2j+2k



3anaua 4. C NOMOLLBI0 OPTOrOHAILHOTO NPeoOpasoBatus H Napale bHOr0 epeHoca NPUBECTH K
KaHOHMYECKOMY BHJY ypaBHeHHe
72% — 8y? — 822 — 8xy — 8wz + 2yz + 30x + 24y — 122 — 13 = 0. (11.4)

- = —
OtBet. Co6cTBEHHOMY 3HAUeHHIO 9 COOTBETCTBYET BEKTOP —41i + j + k, acobcTBeHHOMY 3Haue-
- = —

HHUIO —9 — BekTOpl — j + k, 1 +4k
OproroHa/iu3upys MoCJEeIHIO CUCTeMy BeKTOpoB MeToaom [pama-IlImuara, nosyyaem opToroHasb-
iy10 CHCTEMY COOCTBEHHbIX X BEKTOPOB, OTBEYAMOLLIX co6CTBEHHOMY 3HaueHHto (—9):

—- —-
— J + k i+2j+2 k. Toce OpTOroHaJsiM3aluu 6a3uca noJyuaeM MaTpuily nepexoaa. Jra Mar-
pHula MepexoJia MO3BOJISET UCIOJb30BATh 3aKOH NMpeodpasoBaHus KOOPAUHAT, T.e. 3aKOH BHJ1A



3anaua 4. C 1oMOLIBbIO OPTOrOHANLHOTO NPeolpasoBaHus U Napa/IeJbHOr0 MepeHoca MPUBECTH K
KAHOHUYECKOMY BHJY ypaBHEHHE
72% — 8y? — 822 — 8xy — 8wz + 2yz + 30x + 24y — 122 — 13 = 0. (11.4)

- = —
OtBet. Co6cTBEHHOMY 3HAUeHHIO 9 COOTBETCTBYET BEKTOP —41i + j + k, acobcTBeHHOMY 3Haue-
— = —

HHUIO —9 — BekTOpl — j + k, 1 +4k

OptroroHanuaupyst MocJaeHIO CUCTEMY BEKTOPOB, noJstyuaeM OpTOroHasbHylo_crcremy cOOCTBEHHbIX
BEKTOPOB, OTBEUAIOLIIMX COOCTBEHHOMY 3HaUeHuto —9: —J + E) T + 2J + 2K . Tocate OpPTOrOHAJIHU -
3aunu 6azuca rnoJyuaeM MaTpuily nepexoja. Jta MaTpHlla epexoja Mo3BoJisieT UCIO0JIb30BaATh 3aKOH
npeoGpasoBaHusl KOOPAMHAT, T.€. 3aKOH BUAA [ T ]B 6 _ B’ T }B" B nannom ciyuae nosyyaem

410
3v2 3
X 1\/_2 1 p ©)
Yy | = = 5 T = q
32 3 2
A I GO I G AN
32 3 V2

[ToncraBnssi Bbipaxkenue (2) B popmyay (1), nosyuaem



3anaua 4. C 1oMOLIBbIO OPTOrOHANLHOTO NPeolpasoBaHus U Napa/IeJbHOr0 MepeHoca MPUBECTH K
KAHOHUYECKOMY BHJY ypaBHEHHE
72% — 8y? — 822 — 8xy — 8wz + 2yz + 30x + 24y — 122 — 13 = 0. (11.4)

- = —
OtBet. Co6cTBEHHOMY 3HAUeHHIO 9 COOTBETCTBYET BEKTOP —41i + j + k, acobcTBeHHOMY 3Haue-
— = —

HHUIO —9 — BekTOpl — j + k, 1 +4k

OpToroHa/in3upys MocJeHIOl CUCTEMY BEKTOPOB, noJstyuaeM opTOroHasbHyio CHCTeMy COOCTBEHHBIX
ﬁ

BEKTOPOB, OTBEUAIOLIIMX COOCTBEHHOMY 3HaUeHuto —9: —J + k, T + 2J + 2K . Tocate OpPTOrOHAJIHU -

3aluK Gasuca noJyuaeM MaTpUily nepexoa. JTa MaTpuLa Mepexosia Mo3BoJseT HCMolb30BaTh 3aKO0H
npeoGpasoBaHusl KOOPAMHAT, T.€. 3aKOH BUAA [ T ]B 6 _ B’ T }B" B nannom ciyuae nosyyaem

410
3v2 3
X 1\/_2 1 p ©)
Yy | = = 5 T = q
32 3 2
A I GO I G AN
32 3 V2

[ToncraBnssi Bbipaxkenue (2) B popmyay (1), nosyuaem

9p? — 9¢% — 9r? — 18v/2p 4 18¢ — 18V/2r — 13 = 0. (3)



3auaqa 4.C [TOMOILLLIO OPTOTrOHAJILHOTO npe06pa303aHuﬂ W MapaJijieJ;ibHOr'o nepeHoca npruBeCTH K

KaHOHHWYeCKOMY By YpaBHeHHE
Tx? — 8y* — 82% — 8xy — 8xz + 2yz + 30z + 24y — 122 — 13 = 0. (11.4)
OTtBer. [loncraBnssi Boipaxenue (2) B popmyay (1), nosyuaem

9p? — 9¢> — 9r? — 18v/2p 4 18¢ — 18V/2r — 13 = 0. (3)

ﬂ.)'[ﬂ MOJIy4€HHUs1 OKOHYATEJIbHOI'O OTBETA OCTAJO0Ch BbIAC/IWTD IMOJHbIE KBAaAPAaTbl [IPH NEPEMEHHBIX P, g U T°:

2 2
9(p—\/§) —9(q—1)2—9(r+\/§) —4=0. (4)
Takum o6pazom, ¢ momMolibio NpeoOpa3oBaAHUST KOOPAUHAT
4 1 0
T 31\@ g 1 U+ \/5
v )= -5 5 5 || 1 ). (5)
SV B GO I S AR
3V2 3 V2

ypaBHenue (I1.4), cTp.6 npeo6pasyercs K By

9u? — 9? — 9uw? —4 = 0.
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