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/(7) = (7071) U+ (’7°ﬁz) Uo+...+ (7'71.:) Uy,
i ’[‘(7) - 3 akwo k = 0. 3 o3Ha4eHHs niniliHoro onepatopa T: 'V — V
— o )
BUNANBAE, WO T(?) = 0 Toai i Tinbku Togi, ko ¥ € X, a omke
ker(T) = X+ i W — T(W) € ker(T) ans A0BiNbHOrO BEKTOpa ﬁ V. Mn

TaKOX MAEMO, L0
Y =T(W) + (V- T(V))

3 ui€l piBHOCTI BUNNMBAE, WO

V=XaoX"
Mpunyctumo, wo
V=XaY,

Ae Y — nignpocTip 3 BAACTUBICTIO, WO KOXEH BEKTOP 3 Y € HOpMaAbHUM [0
X . Badikcyemo gosinbHuii sBektop Y € Y. Toai ans A0BinbHOro BekTOpa

Fls X MaEeMoO, o T e ? —0,a0mke ¥ € X+, Hasnaku, sikwo ¢ € X+ i
7 # 0 10 ockinbkun X N X+ = {0 ‘, BuKkopucTtaewn pisHicte V=X @Y,
OTPUMYEMO, o Y = X+, [ |
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Tenep, nexaii X — nignpocTip BekTopHOro npoctopy V' 3i ckanspHum
n0byTKOM | Y € V. Ockinbkn V = X & X, 70 M1 MOXeMO po3knactu
BEKTOP ¥ 0aHO3HAYHO y Burnagi Y =7 Tj pe ® e Xi Tf e Xt

OsHaveHnHsa 1.6.11
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NoKasye sik 0b64MCOBAaTN OPTOroOHabHI NPOEKLIT Ta OPTOroHabHI AONOBHEHHS
BEKTOPIB.



Tenep, nexaii X — nignpocTip BekTopHOro npoctopy V' 3i ckansipHum
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H:M HOCTI |
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Teopema 1.6.12

Oner lyTik O6uuncniosansxa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Teopema 1.6.12
Hexaii 171, 2, ..., M — foBinbHa opTroHOpMmoOBaHa 6asa nignpoctopy X

BEKTOpHOro npoctopy V' 3i ckansipium gobytkom (k > 1) i dev.

Oner lNyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Teopema 1.6.12
Hexaii 171, 2, ..., M — foBinbHa opTroHOpMmoOBaHa 6asa nignpoctopy X

BEKTOpHOro npoctopy V' 3i ckansipium gobytkom (k > 1) i ¥ e V. ko U
— OpTOroHasnbHa npoekuist Ha nignpoctip X i gt —i OpTOroHasbHe
LOMNOBHEHHSI BEKTOPA ¥ cToCoBHO nignpoctopy X, To

Oner lNyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Teopema 1.6.12
Hexaii 171, 2, ..., M — foBinbHa opTroHOpMmoOBaHa 6asa nignpoctopy X

BEKTOpHOro npoctopy V' 3i ckansipium gobytkom (k > 1) i ¥ e V. ko U
— OpTOroHasnbHa npoekuist Ha nignpoctip X i gt —i OpTOroHasbHe
LOMNOBHEHHSI BEKTOPA ¥ cToCoBHO nignpoctopy X, To

ﬁH:(7.ﬁ1)ﬁ1+(?oﬁ2)72+...+(707k)ﬁk (1)

Oner lNyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Teopema 1.6.12
Hexaii 171, 2, ..., M — foBinbHa opTroHOpMmoOBaHa 6asa nignpoctopy X

BEKTOpHOro npoctopy V' 3i ckansipium gobytkom (k > 1) i ¥ e V. ko U
— OpTOroHasnbHa npoekuist Ha nignpoctip X i gt —i OpTOroHasbHe
LOMNOBHEHHSI BEKTOPA ¥ cToCoBHO nignpoctopy X, To

ﬁH:(7.ﬁ1)ﬁ1+(?oﬁ2)72+...+(707k)ﬁk (1)

Oner lNyTik O6uuncniosansxa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Teopema 1.6.12
Hexaii 171, 2, ..., M — foBinbHa opTroHOpMmoOBaHa 6asa nignpoctopy X

BEKTOpHOro npoctopy V' 3i ckansipium gobytkom (k > 1) i ¥ e V. ko U
— OpTOroHasnbHa npoekuist Ha nignpoctip X i gt —i OpTOroHasbHe
LOMNOBHEHHSI BEKTOPA ¥ cToCoBHO nignpoctopy X, To

7”:(?071)71—1—(?Oﬁg)WQ-i-...—F(?Oﬁk)ﬁk (1)
7l=?—(?.ﬁl)ﬁ1—(70?2)72—...—(?.#16)716. (2)

v

Oner lNyTik O6uuncniosansxa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Teopema 1.6.12
Hexaii 171, 2, ..., M — foBinbHa opTroHOpMmoOBaHa 6asa nignpoctopy X

BEKTOpHOro npoctopy V' 3i ckansipium gobytkom (k > 1) i ¥ e V. ko U
— OpTOroHasnbHa npoekuist Ha nignpoctip X i gt —i OpTOroHasbHe
LOMNOBHEHHSI BEKTOPA ¥ cToCoBHO nignpoctopy X, To

7”:(?071)71—1—(?Oﬁg)WQ-i-...—F(?Oﬁk)ﬁk (1)
7l=?—(?.ﬁl)ﬁ1—(70?2)72—...—(?.#16)716. (2)

v

Hosenenns.

Oner lyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Teopema 1.6.12
Hexaii 171, 2, ..., M — foBinbHa opTroHOpMmoOBaHa 6asa nignpoctopy X

BEKTOpHOro npoctopy V' 3i ckansipium gobytkom (k > 1) i ¥ e V. ko U
— OpTOroHasnbHa npoekuist Ha nignpoctip X i gt —i OpTOroHasbHe
LOMNOBHEHHSI BEKTOPA ¥ cToCoBHO nignpoctopy X, To

7”:(?071)71—1—(?Oﬁg)WQ-i-...—F(?Oﬁk)ﬁk (1)
7l=?—(?.ﬁl)ﬁ1—(70?2)72—...—(?.#16)716. (2)

v

Joseaenns. 3a Teopemoro 1.6.8 maemo, o V =X @ X+,

Oner lNyTik O6uuncniosansxa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Teopema 1.6.12
Hexaii 171, 2, ..., M — foBinbHa opTroHOpMmoOBaHa 6asa nignpoctopy X

BEKTOpHOro npoctopy V' 3i ckansipium gobytkom (k > 1) i ¥ e V. ko U
— OpTOroHasnbHa npoekuist Ha nignpoctip X i vt —i OpTOroHasbHe
LOMNOBHEHHSI BEKTOPA ¥ cToCoBHO nignpoctopy X, To

7l:?—(?.ﬁl)ﬁ1—(?.ﬁg)ﬁg—...—(?.ﬁk)ﬁk. (2)

v

Josegenns. 3a Teopemoto 1.6.8 maemo, wo V = X @ X*. Ockinbku
1, ﬁg, ey oy — opToHopmoBaHa basa nignpoctopy X,

Oner lyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Teopema 1.6.12
Hexaii 171, 2, ..., M — foBinbHa opTroHOpMmoOBaHa 6asa nignpoctopy X

BEKTOpHOro npoctopy V' 3i ckansipium gobytkom (k > 1) i ¥ e V. ko U
— OpTOroHasnbHa npoekuist Ha nignpoctip X i vt —i OpTOroHasbHe
LOMNOBHEHHSI BEKTOPA ¥ cToCoBHO nignpoctopy X, To

7l:?—(?071)ﬁ1—(?.ﬁg)ﬁg—...—(?.ﬁk)ﬁk. (2)

v

Josegenns. 3a Teopemoto 1.6.8 maemo, wo V = X @ X*. Ockinbku

ﬁl,ﬁg, .. .,ﬁk — opToHOopMmoOBaHa 6asa nignpoctopy X, TO BU3HAYMBLUM
NiHiiHn’ onepaTtop T: 'V — V/, sikunii € npoekuieto Ha nignpocTtip X, 3a
dopmynoto:

Oner lyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Teopema 1.6.12
Hexaii 171, 2, ..., M — foBinbHa opTroHOpMmoOBaHa 6asa nignpoctopy X

BEKTOpHOro npoctopy V' 3i ckansipium gobytkom (k > 1) i ¥ e V. ko U
— OpTOroHasnbHa npoekuist Ha nignpoctip X i vt —i OpTOroHasbHe
LOMNOBHEHHSI BEKTOPA ¥ cToCoBHO nignpoctopy X, To

7l:?—(?071)ﬁ1—(?.ﬁg)ﬁg—...—(?.ﬁk)ﬁk. (2)

v

Josegenns. 3a Teopemoto 1.6.8 maemo, wo V = X @ X*. Ockinbku

ﬁl,ﬁg, .. .,ﬁk — opToHOopMmoOBaHa 6asa nignpoctopy X, TO BU3HAYMBLUM
NiHiiHn’ onepaTtop T: 'V — V/, sikunii € npoekuieto Ha nignpocTtip X, 3a
dopmynoto:

T(?):(70ﬁ1)ﬁ1+(?072)ﬁ2+—‘r—(?.ﬁk)ﬁk,

Oner lyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Teopema 1.6.12
Hexaii 171, 2, ..., M — foBinbHa opTroHOpMmoOBaHa 6asa nignpoctopy X

BEKTOpHOro npoctopy V' 3i ckansipium gobytkom (k > 1) i ¥ e V. ko U
— OpTOroHasnbHa npoekuist Ha nignpoctip X i vt —i OpTOroHasbHe
LOMNOBHEHHSI BEKTOPA ¥ cToCoBHO nignpoctopy X, To

7l:?—(?071)ﬁ1—(?.ﬁg)ﬁg—...—(?.ﬁk)ﬁk. (2)

v

Josegenns. 3a Teopemoto 1.6.8 maemo, wo V = X @ X*. Ockinbku

ﬁl,ﬁg, .. .,ﬁk — opToHOopMmoOBaHa 6asa nignpoctopy X, TO BU3HAYMBLUM
NiHiiHn’ onepaTtop T: 'V — V/, sikunii € npoekuieto Ha nignpocTtip X, 3a
dopmynoto:

T(?):(70ﬁ1)ﬁ1+(?072)ﬁ2+—‘r—(?.ﬁk)ﬁk,

oTpumyemo pisticTb (1).

Oner lNyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Teopema 1.6.12
Hexaii 171, 2, ..., M — foBinbHa opTroHOpMmoOBaHa 6asa nignpoctopy X

BEKTOpHOro npoctopy V' 3i ckansipium gobytkom (k > 1) i ¥ e V. ko U
— OpTOroHasnbHa npoekuist Ha nignpoctip X i vt —i OpTOroHasbHe
LOMNOBHEHHSI BEKTOPA ¥ cToCoBHO nignpoctopy X, To

7l:?—(?071)ﬁ1—(?.ﬁg)ﬁg—...—(?.ﬁk)ﬁk. (2)

v

Josegenns. 3a Teopemoto 1.6.8 maemo, wo V = X @ X*. Ockinbku
ﬁl,ﬁg, .. .,ﬁk — opToHOopMmoOBaHa 6asa nignpoctopy X, TO BU3HAYMBLUM
NiHiiHn’ onepaTtop T: 'V — V/, sikunii € npoekuieto Ha nignpocTtip X, 3a
dopmynoto:

T(?):(?.ﬁl)ﬁl"—(?.72)ﬁ2+...+(7.ﬁk)ﬁk,

oTpumyemo pieHicTb (1). Takox 3 0fHO3HAYHOCTI PO3KIagy BEKTOPA YeVy

BMFHHAi?Z?@?,Ae?GXi?EXL,

Oner lNyTik O6uuncniosansxa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Teopema 1.6.12
Hexaii 171, 2, ..., M — foBinbHa opTroHOpMmoOBaHa 6asa nignpoctopy X

BEKTOpHOro npoctopy V' 3i ckansipium gobytkom (k > 1) i ¥ e V. ko U
— OpTOroHasnbHa npoekuist Ha nignpoctip X i vt —i OpTOroHasbHe
LOMNOBHEHHSI BEKTOPA ¥ cToCoBHO nignpoctopy X, To

7l:?—(?071)ﬁ1—(?.ﬁg)ﬁg—...—(?.ﬁk)ﬁk. (2)

v

Josegenns. 3a Teopemoto 1.6.8 maemo, wo V = X @ X*. Ockinbku
ﬁl,ﬁg, .. .,ﬁk — opToHOopMmoOBaHa 6asa nignpoctopy X, TO BU3HAYMBLUM
NiHiiHn’ onepaTtop T: 'V — V/, sikunii € npoekuieto Ha nignpocTtip X, 3a
dopmynoto:

T(?):(?.ﬁl)ﬁl"—(?.72)ﬁ2+...+(7.ﬁk)ﬁk,

oTpumyemo pieHicTb (1). Takox 3 0fHO3HAYHOCTI PO3KIagy BEKTOPA YeVy
Burnsgi U =Z @Y, ae @ € X i Y € X+, Bunnusac pigHicTb (2).

Oner lNyTik O6uuncniosansxa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Teopema 1.6.12
Hexaii 171, 2, ..., M — foBinbHa opTroHOpMmoOBaHa 6asa nignpoctopy X

BEKTOpHOro npoctopy V' 3i ckansipium gobytkom (k > 1) i ¥ e V. ko U
— OpTOroHasnbHa npoekuist Ha nignpoctip X i vt —i OpTOroHasbHe
LOMNOBHEHHSI BEKTOPA ¥ cToCoBHO nignpoctopy X, To

7l:?—(?071)ﬁ1—(?.ﬁg)ﬁg—...—(?.ﬁk)ﬁk. (2)

v

Josegenns. 3a Teopemoto 1.6.8 maemo, wo V = X @ X*. Ockinbku
ﬁl,ﬁg, .. .,ﬁk — opToHOopMmoOBaHa 6asa nignpoctopy X, TO BU3HAYMBLUM
NiHiiHn’ onepaTtop T: 'V — V/, sikunii € npoekuieto Ha nignpocTtip X, 3a
dopmynoto:

T(?):(?.ﬁl)ﬁl"—(?.72)ﬁ2+...+(7.ﬁk)ﬁk,

oTpumyemo pieHicTb (1). Takox 3 0fHO3HAYHOCTI PO3KIagy BEKTOPA YeVy
Burnsgi U =Z @Y, ae @ € X i Y € X+, Bunnusac pigHicTb (2). [ ]

Oner lNyTik O6uuncniosansxa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Teopema 1.6.12
Hexaii 171, 2, ..., M — foBinbHa opTroHOpMmoOBaHa 6asa nignpoctopy X

BEKTOpHOro npoctopy V' 3i ckansipium gobytkom (k > 1) i ¥ e V. ko U
— OpTOroHasnbHa npoekuist Ha nignpoctip X i vt —i OpTOroHasbHe
LOMNOBHEHHSI BEKTOPA ¥ cToCoBHO nignpoctopy X, To

7l:?—(?071)ﬁ1—(?.ﬁg)ﬁg—...—(?.ﬁk)ﬁk. (2)

v

Josegenns. 3a Teopemoto 1.6.8 maemo, wo V = X @ X*. Ockinbku
ﬁl,ﬁg, .. .,ﬁk — opToHOopMmoOBaHa 6asa nignpoctopy X, TO BU3HAYMBLUM
NiHiiHn’ onepaTtop T: 'V — V/, sikunii € npoekuieto Ha nignpocTtip X, 3a
dopmynoto:

T(?):(7.#1)#14—(?072)ﬁ2+...+(70ﬁk)ﬁk,

oTpumyemo pieHicTb (1). Takox 3 0fHO3HAYHOCTI PO3KIagy BEKTOPA YeVy
Burnsgi U =Z @Y, ae @ € X i Y € X+, Bunnusac pigHicTb (2). [ ]

3ayBaxumo, wo y Teopemi 1.6.12 cyTTEBO, WO MU MAEMO OPTOHOPMOBAHY
6asy,

Oner lNyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Teopema 1.6.12
Hexaii 171, 2, ..., M — foBinbHa opTroHOpMmoOBaHa 6asa nignpoctopy X

BEKTOpHOro npoctopy V' 3i ckansipium gobytkom (k > 1) i ¥ e V. ko U
— OpTOroHasnbHa npoekuist Ha nignpoctip X i vt —i OpTOroHasbHe
LOMNOBHEHHSI BEKTOPA ¥ cToCoBHO nignpoctopy X, To

7l:?—(?071)ﬁ1—(?.ﬁg)ﬁg—...—(?.ﬁk)ﬁk. (2)

v

Josegenns. 3a Teopemoto 1.6.8 maemo, wo V = X @ X*. Ockinbku
ﬁl,ﬁg, .. .,ﬁk — opToHOopMmoOBaHa 6asa nignpoctopy X, TO BU3HAYMBLUM
NiHiiHn’ onepaTtop T: 'V — V/, sikunii € npoekuieto Ha nignpocTtip X, 3a
dopmynoto:

T(?):(7.#1)#14—(?072)ﬁ2+...+(70ﬁk)ﬁk,

oTpumyemo pieHicTb (1). Takox 3 0fHO3HAYHOCTI PO3KIagy BEKTOPA YeVy
Burnsgi U =Z @Y, ae @ € X i Y € X+, Bunnusac pigHicTb (2). [ ]
3ayBaxkumo, wo y Teopemi 1.6.12 cyTTEBO, WO M1 MAEMO OPTOHOPMOBAHY
6a3y, iHakLe nerko 3HaliTn Npnknaam, siki nokasytoTb, wo pisrocti (1) i (2) €
XubHuMM.

Oner lNyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



~ oOnerryriix  O6uucniosansna reomerpis i anrebpa. Jlexuin 17



HacTynHe o3HaueHHs dhopmanisye Aesiky CniibHY TEPMIHOMOri 0.

~ oOnerryiix  O6uucniosansna reomerpis i anrebpa. Jlexuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

HacTynHe o3HaueHHs dhopmanisye Aesiky CniibHY TEPMIHOMOri 0.

OsHaveHHa 1.6.13

Oner lyTik O6uuncniosansxa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

HacTynHe o3HaueHHs dhopmanisye Aesiky CniibHY TEPMIHOMOri 0.

OsHaveHHa 1.6.13

Hexaii & # 0 i ¥ — [OBINIbHI ABa BEKTOPU BEKTOPHOro npoctopy V' 3i
CKansipHUM JOOYTKOM.

Oner lyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

HacTynHe o3HaueHHs dhopmanisye Aesiky CniibHY TEPMIHOMOri 0.

OsHaveHHa 1.6.13

Hexaii & # 0 i ¥ — [OBINIbHI ABa BEKTOPU BEKTOPHOro npoctopy V' 3i
ckansipHum fobytkom. Toai opToroHasibHa npoekwisi BEKTopa Y wa BEKTOP u,

Oner lyTik O6uuncniosansxa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

HacTynHe o3HaueHHs dhopmanisye Aesiky CniibHY TEPMIHOMOri 0.

OsHaveHHa 1.6.13

Hexaii & # 0 i ¥ — [OBINIbHI ABa BEKTOPU BEKTOPHOro npoctopy V' 3i
ckansipHum fobytkom. Toai opTOroHasibHa npoekwisi BEKTopa Y wa BEKTOP u,
AKy Mu byaemo nosHadaTm Hepes U o,

Oner lyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

HacTynHe o3HaueHHs dhopmanisye Aesiky CniibHY TEPMIHOMOri 0.

OsHaveHHa 1.6.13

Hexaii & # 0 i ¥ — [OBINIbHI ABa BEKTOPU BEKTOPHOro npoctopy V' 3i
ckansipHum fobytkom. Toai opToroHasibHa npoekuyisi BEKTopa U Ha BEKTOP u,
siKy Mu Byaemo nosHadatu 4vepes 73, abo npocTo Yepes ol

Oner lyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

HacTynHe o3HaueHHs dhopmanisye Aesiky CniibHY TEPMIHOMOri 0.

OsHauenHs 1.6.13

Hexaii & # 0 i ¥ — [OBINIbHI ABa BEKTOPU BEKTOPHOro npoctopy V' 3i
ckansipHum fobytkom. Toai oproroHasbHa npoekuyiss BekTopa ¥ Ha BEKTOp U,
sKy Mu ByaemMo nosHadatu 4epes 73, abo npocto uepes U, i oproronanshe
[I0MOBHeHHs BeKTopa ¥ CTOCOBHO BekTopa U,

Oner lyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

HacTynHe o3HaueHHs dhopmanisye Aesiky CniibHY TEPMIHOMOri 0.

OsHaveHHa 1.6.13

Hexaii & # 0 i ¥ — [OBINIbHI ABa BEKTOPU BEKTOPHOro npoctopy V' 3i
ckansipHum fobytkom. Toai oproroHasbHa npoekuyiss BekTopa ¥ Ha BEKTOp U,
AKy Mu byaemo nosHayaTu 4epes 73 abo npocro uepes ¥, i oproronansre
[ONOBHEHHS BEKTOPa U CTOCOBHO BEKTOPa U, sike 6yAemMo MosHayaTu Yepe3

2,

Oner lyTik OG6uuncniosansxa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

HacTynHe o3HaueHHs dhopmanisye Aesiky CniibHY TEPMIHOMOri 0.

OsHaveHHa 1.6.13

Hexaii & # 0 i ¥ — [OBINIbHI ABa BEKTOPU BEKTOPHOro npoctopy V' 3i
ckansipHum fobytkom. Toai opToroHasibHa npoekuyisi BEKTopa U Ha BEKTOP u,
AKy Mu byaemo nosHayaTu 4epes 73 abo npocro uepes ¥, i oproronansre
[OMOBHEHHS BEKTOPAa U CTOCOBHO BEKTOPa U, sike 6yAemMo MosHayaTu Yepe3

?% abo npocTo uepes YL,

Oner lNyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

HacTynHe o3HaueHHs dhopmanisye Aesiky CniibHY TEPMIHOMOri 0.

OsHaveHHa 1.6.13

Hexaii & # 0 i ¥ — [OBINIbHI ABa BEKTOPU BEKTOPHOro npoctopy V' 3i
ckansipHum fobytkom. Toai opToroHasibHa npoekuyisi BEKTopa U Ha BEKTOP u,
AKy Mu byaemo nosHayaTu 4epes 73 abo npocro uepes ¥, i oproronansre
[OMOBHEHHS BEKTOPAa U CTOCOBHO BEKTOPa U, sike 6yAemMo MosHayaTu Yepe3
?% a6o npocTo uepes U, Bu3HauaOTHCA 33 hopMynamn

Oner lyTik OG6uuncniosansxa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

HacTynHe o3HaueHHs dhopmanisye Aesiky CniibHY TEPMIHOMOri 0.

OsHaveHHa 1.6.13

Hexaii & # 0 i ¥ — [OBINIbHI ABa BEKTOPU BEKTOPHOro npoctopy V' 3i
ckansipHum fobytkom. Toai opToroHasibHa npoekuyisi BEKTopa U Ha BEKTOP u,
AKy Mu byaemo nosHayaTu 4epes 73 abo npocro uepes ¥, i oproronansre
[OMOBHEHHS BEKTOPAa U CTOCOBHO BEKTOPa U, sike 6yAemMo MosHayaTu Yepe3
?% a6o npocTo uepes U, Bu3HauaOTHCA 33 hopMynamn

rer) @

7%:?”:(?.

Oner lyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

HacTynHe o3HaueHHs dhopmanisye Aesiky CniibHY TEPMIHOMOri 0.

OsHaveHHa 1.6.13

Hexaii & # 0 i ¥ — [OBINIbHI ABa BEKTOPU BEKTOPHOro npoctopy V' 3i
ckansipHum fobytkom. Toai opToroHasibHa npoekuyisi BEKTopa U Ha BEKTOP u,
AKy Mu byaemo nosHayaTu 4epes 73 abo npocro uepes ¥, i oproronansre
[OMOBHEHHS BEKTOPAa U CTOCOBHO BEKTOPa U, sike 6yAemMo MosHayaTu Yepe3
?% a6o npocTo uepes U, Bu3HauaOTHCA 33 hopMynamn

rer) @

zg:w:(zz.

75:#:7_#:7_(?.%)%. (4)

Oner lyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



O4eBngHO, WO OPTOroHasbHA NPOEKLisi BEKTOPA U Ha BEKTOP U € TakoK X,
51K OPTOrOHabHA MpPOeKLis Y na nignpocTip, sikMiA € NiHiliHOK 060JIOHKOK
BeKTOpa U, A, OT)XE, LSl OPTOrOHANbHA MPOEKLis HACMPABAI € NULLIe
0cobANBUM BUMNAAKOM O3HAYEHHs, BBEAEHOrO paHile. AHANOrivHNiA KOMeHTap
CTOCYETLCSI OPTOrOHANLHOTrO JOMOBHEHHSI BEKTOPA Y cTocoBHO BekTOpa W
IHwKnii cnocib norasgy Ha Te, WO MU BCTAHOBWM, NOJMISAFAE B TOMY, LLO, ANs
nauoro nignpoctopy X BekTopHoro npocropy V' 3i ckansipHum gobyTkom,
KoXKeH BekTOp ¥ Mmoxe ByTn posknagennii Ha Asi 4acTuHu, ogHa “napanensha’
npoctopy X, a Apyra opToroHanbHa i (fuB. puc.).



O4eBnAHO, WO OPTOroHasIbHA NPOEKList BEKTOPA Ha BEKTOp

~ oOnerryrix  O6uucniosansna reomerpis i anrebpa. Jexuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

O4eBnaHO, WO OPTOroHaNbHa MPOEKLis BEKTOPA ? Ha BEKTOP ﬁ € TAKOK X,
sIK OPTOrOHasIbHA NpPOeKList Y na nignpocTip, siKMii € NiHiliHOK 0BOJIOHKOH
BexkTOpa U,

Oner lyTik 0O64uncniosanbha reomerpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

O4eBnaHO, WO OPTOroHaNbHa MPOEKLis BEKTOPA ? Ha BEKTOP 7 € TAKOK X,
sIK OPTOrOHasIbHA NpPOeKList Y na nignpocTip, siKMii € NiHiliHOK 0BOJIOHKOH
BekTOpa W, a, OTXKE, LSt OPTOrOHAbHA MPOEKL|iA HACMPABAI € nnLue
0COBNMBUM BMNAAKOM O3HAYEHHS, BBEAEHOrO paHille.

Oner lyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

O4eBnaHO, WO OPTOroHaNbHa MPOEKLis BEKTOPA s Ha BEKTOpP ° € TAaKOK XK,
sIK OPTOrOHasIbHA NpPOeKList Y na nignpocTip, siKMii € NiHiliHOK 0BOJIOHKOH
BeKTOpa T, a, OTXKe, List OPTOrOHaNbHA NPOEKLisi HACMPaBAi € NuLe
0CcobMBUM BUNAAKOM O3HAYEHHS, BBEAEHOrO paHilwe. AHanorivHnii KoMeHTap
CTOCYETbCSI OPTOrOHANLHOMO LOMOBHEHHSI BEKTOPA U cTOCOBHO BekTOpa U

Oner lNyTik OG6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

O4eBnAHO, WO OPTOroHasIbHAa NPOEKLisi BEKTOPA Y wa BEKTOP U € Takow X,
sIK OPTOrOHasIbHA NpPOeKList Y na nignpocTip, siKMii € NiHiliHOK 0BOJIOHKOH
BekTOpa W, a, OTXKE, LSt OPTOrOHAbHA MPOEKL|iA HACMPABAI € nnLue
0CcobMBUM BUNAAKOM O3HAYEHHS, BBEAEHOrO paHilwe. AHanorivHnii KoMeHTap
CTOCY€ETLCSI OPTOrOHANLHOrO JOMOBHEHHSI BEKTOPA ¥ cTocoBHO BekTOpa W
IHWwKnii cnocib nornsigy Ha Te, WO My BCTAHOBMAN,

Oner lyTik OG6uuncniosansxa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

O4eBnaHO, WO OPTOroHaNbHa MPOEKLis BEKTOPA ? Ha BEKTOpP 7 € TAaKOK XK,
sIK OPTOrOHasIbHA NpPOeKList Y na nignpocTip, siKMii € NiHiliHOK 0BOJIOHKOH
BekTOpa W, a, OTXKE, LSt OPTOrOHAbHA MPOEKL|iA HACMPABAI € nnLue
0CcobMBUM BUNAAKOM O3HAYEHHS, BBEAEHOrO paHilwe. AHanorivHnii KoMeHTap
CTOCY€ETLCSI OPTOrOHANLHOrO JOMOBHEHHSI BEKTOPA ¥ cTocoBHO BekTOpa W
IHWwKnii cnocib nornsigy Ha Te, WO My BCTAHOBMAM, NONSAFAE B TOMY, WO, ANs
gaHoro nignpoctopy X BekTopHOro npoctopy V' 3i ckansipHum pobytkom,

Oner lNyTik O6uuncniosansxa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

O4eBnaHO, WO OPTOroHaNbHa MPOEKLis BEKTOPA ? Ha BEKTOpP 7 € TAaKOK XK,
sIK OPTOrOHasIbHA NpPOeKList Y na nignpocTip, siKMii € NiHiliHOK 0BOJIOHKOH
BekTOpa W, a, OTXKE, LSt OPTOrOHAbHA MPOEKL|iA HACMPABAI € nnLue
0CcobMBUM BUNAAKOM O3HAYEHHS, BBEAEHOrO paHilwe. AHanorivHnii KoMeHTap
CTOCY€ETLCSI OPTOrOHANLHOrO JOMOBHEHHSI BEKTOPA ¥ cTocoBHO BekTOpa W
IHWwKnii cnocib nornsigy Ha Te, WO My BCTAHOBMAM, NONSAFAE B TOMY, WO, ANs
gaHoro nignpoctopy X BekTopHOro npoctopy V' 3i ckansipHum pobytkom,
KOXXEH BEKTOP U moxe OyTn posknageHuii Ha ABi 4aCTuHWU,

Oner lNyTik O6uuncniosansxa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

O4eBnaHO, WO OPTOroHaNbHa MPOEKLis BEKTOPA s Ha BEKTOpP ° € TAaKOK XK,
sIK OPTOrOHasIbHA NpPOeKList Y na nignpocTip, siKMii € NiHiliHOK 0BOJIOHKOH
BekTOpa W, a, OTXKE, LSt OPTOrOHAbHA MPOEKL|iA HACMPABAI € nnLue
0CcobMBUM BUNAAKOM O3HAYEHHS, BBEAEHOrO paHilwe. AHanorivHnii KoMeHTap
CTOCY€ETLCSI OPTOrOHANLHOrO JOMOBHEHHSI BEKTOPA ¥ cTocoBHO BekTOpa W
IHWwKnii cnocib nornsigy Ha Te, WO My BCTAHOBMAM, NONSAFAE B TOMY, WO, ANs
gaHoro nignpoctopy X BekTopHOro npoctopy V' 3i ckansipHum pobytkom,
KO>XXEH BEKTOP U moxe GyTn posknageHuii Ha 4B 4acTMHU, ogHa ‘napanenbHa’
npoctopy X,

Oner lNyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

O4eBnaHO, WO OPTOroHaNbHa MPOEKLis BEKTOPA s Ha BEKTOpP ° € TAaKOK XK,
sIK OPTOrOHasIbHA NpPOeKList Y na nignpocTip, siKMii € NiHiliHOK 0BOJIOHKOH
BekTOpa W, a, OTXKE, LSt OPTOrOHAbHA MPOEKL|iA HACMPABAI € nnLue
0CcobMBUM BUNAAKOM O3HAYEHHS, BBEAEHOrO paHilwe. AHanorivHnii KoMeHTap
CTOCYETBCS OPTOrOHANBHOTO AOMOBHEHHS BEKTOpa U CTOCOBHO BEKTOpa U
IHWwKnii cnocib nornsigy Ha Te, WO My BCTAHOBMAM, NONSAFAE B TOMY, WO, ANs
gaHoro nignpoctopy X BekTopHOro npoctopy V' 3i ckansipHum pobytkom,
KO>XXEH BEKTOP U moxe GyTn posknageHuii Ha 4B 4acTMHU, ogHa ‘napanenbHa’
npoctopy X, a Apyra opToroHanbHa i (gus. puc.).

Oner lNyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

O4eBnaHO, WO OPTOroHaNbHa MPOEKLis BEKTOPA s Ha BEKTOpP ° € TAaKOK XK,
sIK OPTOrOHasIbHA NpPOeKList Y na nignpocTip, siKMii € NiHiliHOK 0BOJIOHKOH
BekTOpa W, a, OTXKE, LSt OPTOrOHAbHA MPOEKL|iA HACMPABAI € nnLue
0CcobMBUM BUNAAKOM O3HAYEHHS, BBEAEHOrO paHilwe. AHanorivHnii KoMeHTap
CTOCYETBCS OPTOrOHANBHOTO AOMOBHEHHS BEKTOpa U CTOCOBHO BEKTOpa U
IHWwKnii cnocib nornsigy Ha Te, WO My BCTAHOBMAM, NONSAFAE B TOMY, WO, ANs
gaHoro nignpoctopy X BekTopHOro npoctopy V' 3i ckansipHum pobytkom,
KO>XXEH BEKTOP U moxe GyTn posknageHuii Ha 4B 4acTMHU, ogHa ‘napanenbHa’
npoctopy X, a Apyra opToroHanbHa i (gus. puc.).

Oner lNyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



~ oOnerryriix  O6uucniosansna reomerpis i anrebpa. Jlexuin 17



Mu 3aBepLUyEMO L0 NeKLit0 NOFAAAOM Ha AesiKi Ay>Ke BaXkK/UBI KJacu
MaTpuLlb.

~ oOnerryriix  O6uucniosansna reomerpis i anrebpa. Jlexuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Mu 3aBepLUyEMO L0 NeKLit0 NOFAAAOM Ha AesiKi Ay>Ke BaXkK/UBI KJacu
MaTpuLlb.

OsHavennsa 1.6.14

Oner lNyTik 0O64uncniosanbna reomerpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Mu 3aBepLUyEMO L0 NeKLit0 NOFAAAOM Ha AesiKi Ay>Ke BaXkK/UBI KJacu
MaTpuLlb.

OsHavennsa 1.6.14

[Oilicha n X n-matpuus A Ha3MBAETLCS OPTOroHasILHO,

Oner lyTik O6uuncniosansxa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Mu 3aBepLUyEMO L0 NeKLit0 NOFAAAOM Ha AesiKi Ay>Ke BaXkK/UBI KJacu
MaTpuLlb.

OsHavennsa 1.6.14

[LiicHa n X n-matpuus A Ha3MBAETLCA OPTOrOHAJILHOK, SKLLO

Oner lyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Mu 3aBepLUyEMO L0 NeKLit0 NOFAAAOM Ha AesiKi Ay>Ke BaXkK/UBI KJacu
MaTpuLlb.

OsHavennsa 1.6.14

[LiicHa n X n-matpuus A Ha3MBAETLCA OPTOrOHAJILHOK, SKLLO

AAT = ATA=1,

Oner lyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Mu 3aBepLUyEMO L0 NeKLit0 NOFAAAOM Ha AesiKi Ay>Ke BaXkK/UBI KJacu
MaTpuLlb.

OsHavennsa 1.6.14

[LiicHa n X n-matpuus A Ha3MBAETLCA OPTOrOHAJILHOK, SKLLO
T T
AA" =A"A=1,
To6TO 0bepHeHa MaTpuusi A0 TaKOI MaTpuLi € TPAHCMOHOBaHA A0 Hel MaTpuus.

Oner lyTik O6uuncniosansxa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Mu 3aBepLUyEMO L0 NeKLit0 NOFAAAOM Ha AesiKi Ay>Ke BaXkK/UBI KJacu
MaTpuLlb.

OsHavennsa 1.6.14

[LiicHa n X n-matpuus A Ha3MBAETLCA OPTOrOHAJILHOK, SKLLO
T T
AA" =A"A=1,
To6TO 0bepHeHa MaTpuusi A0 TaKOI MaTpuLi € TPAHCMOHOBaHA A0 Hel MaTpuus.

JoBeneHHsa TBepaKeHb HACTYNHOI Jiemun € besnocepefHiMy HacnigKaMu
O3HAYEHHs1 OPTOrOHANbHNX MATPULb | onepauil 3BM4aRHOrO MHOXEHHS
MaTpuLb.

Oner lNyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Mu 3aBepLUyEMO L0 NeKLit0 NOFAAAOM Ha AesiKi Ay>Ke BaXkK/UBI KJacu
MaTpuLlb.

OsHavennsa 1.6.14

[Oilicha n X n-matpuus A Ha3MBAETLCA OPTOrOHA/ILHOK, SIKLLO
T T
AA" =A"A=1,
To6TO 0bepHeHa MaTpuusi A0 TaKOI MaTpuLi € TPAHCMOHOBaHA A0 Hel MaTpuus.

JoBeneHHsa TBepaKeHb HACTYNHOI Jiemun € besnocepefHiMy HacnigKaMu
O3HAYEHHs1 OPTOrOHANbHNX MATPULb | onepauil 3BM4aRHOrO MHOXEHHS
MaTpuLb.

Oner lNyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Mu 3aBepLUyEMO L0 NeKLit0 NOFAAAOM Ha AesiKi Ay>Ke BaXkK/UBI KJacu
MaTpuLlb.

OsHavennsa 1.6.14

[Oilicha n X n-matpuus A Ha3MBAETLCA OPTOrOHA/ILHOK, SIKLLO
T T
AA" =A"A=1,
To6TO 0bepHeHa MaTpuusi A0 TaKOI MaTpuLi € TPAHCMOHOBaHA A0 Hel MaTpuus.

JoBeneHHsa TBepaKeHb HACTYNHOI Jiemun € besnocepefHiMy HacnigKaMu
O3HAYEHHs1 OPTOrOHANbHNX MATPULb | onepauil 3BM4aRHOrO MHOXEHHS
MaTpuLb.

Oner lNyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Mu 3aBepLUyEMO L0 NeKLit0 NOFAAAOM Ha AesiKi Ay>Ke BaXkK/UBI KJacu
MaTpuLlb.

OsHavennsa 1.6.14

[Oilicha n X n-matpuus A Ha3MBAETLCA OPTOrOHA/ILHOK, SIKLLO
T T
AA" =A"A=1,
To6TO 0bepHeHa MaTpuusi A0 TaKOI MaTpuLi € TPAHCMOHOBaHA A0 Hel MaTpuus.

JoBeneHHsa TBepaKeHb HACTYNHOI Jiemun € besnocepefHiMy HacnigKaMu
O3HAYEHHs1 OPTOrOHANbHNX MATPULb | onepauil 3BM4aRHOrO MHOXEHHS
MaTpuLb.

(1) TpaHcrnoHoBaHa [0 OPTOrOHAsIbHOI MaTPULi € OPTOrOHAJILHOK MaTpPULIEH.

Oner lyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il
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O3HAYEHHs1 OPTOrOHANbHNX MATPULb | onepauil 3BM4aRHOrO MHOXEHHS
MaTpuLb.

(1) TpaHcrnoHoBaHa [0 OPTOrOHAsIbHOI MaTPULi € OPTOrOHAJILHOK MaTpPULIEH.

(2) OpToroHanbHi MaTpuUi OAHAKOBOrO PO3MIpy YTBOPIOKOTb rPyMy CTOCOBHO
onepauii MHOXEHHsSI MaTpuLb.
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O3HAYEHHs1 OPTOrOHANbHNX MATPULb | onepauil 3BM4aRHOrO MHOXEHHS
MaTpuLb.
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Mu 3aBepLUyEMO L0 NeKLit0 NOFAAAOM Ha AesiKi Ay>Ke BaXkK/UBI KJacu
MaTpuLlb.

OsHavennsa 1.6.14

[Oilicha n X n-matpuus A Ha3MBAETLCA OPTOrOHA/ILHOK, SIKLLO
T T
AA" =A"A=1,
To6TO 0bepHeHa MaTpuusi A0 TaKOI MaTpuLi € TPAHCMOHOBaHA A0 Hel MaTpuus.

JoBeneHHsa TBepaKeHb HACTYNHOI Jiemun € besnocepefHiMy HacnigKaMu
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MaTpuLb.

(1) TpaHcrnoHoBaHa [0 OPTOrOHAsIbHOI MaTPULi € OPTOrOHAJILHOK MaTpPULIEH.

(2) OpToroHanbHi MaTpuUi OAHAKOBOrO PO3MIpy YTBOPIOKOTb rPyMy CTOCOBHO
onepauii MHOXEHHsSI MaTpuLb.

(3) detepminanTt opToroHanbHoi maTpuui gopisHioe +1.

(4) MHoxnHa BCiX OPTOroHaNbHUX MATPULb OAHAKOBOIrO PO3MIHY 3
petepmiHanToM +1 € nigrpynoto rpynu opToroHanbHUX MaTpuLib.

Oner lyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



pynu SO(n) i O(n) sigirpatoTs BaxanBy posb y baraTeox obnacrsx
MaTEMATUKM | NPO HMX Ta Npo X CTPYKTypy Bigomo 6arato. Ock ABI KOpUCHI
xapakTepu3auii OpTOroHasbHUX MaTPULlb.



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

OsHavennsa 1.6.16

Oner lyTik O6uuncniosansxa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

OsHavennsa 1.6.16

[pyna HeBUpOm>KEHUX AIACHUX M X M-MaTPULb CTOCOBHO OnepaLii MHOXEHHS
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OpTOroHasbHiA MaTpuLi OpToHOpMOBaHy 6a3y BekTopHoro npocropy R™.
Takox 04eBnAHO, WO Take BigobparkeHHs € DIEKTUBHUM. [ |
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Mpuknag 1.6.22
Hexaili BekTopHmMin npocTtip X € NiHiliHOO 0BOIOHKOI BEKTOPIB

Bi=(1,2,3,4), Ba=(0,5005), bs=(810,-8,14)

B R*
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Mpuknag 1.6.22
Hexaili BekTopHmMin npocTtip X € NiHiliHOO 0BOIOHKOI BEKTOPIB

Bi=(1,2,3,4), Ba=(0,5005), bs=(810,-8,14)

8 R? (ave. npuknag 1.6.21) i & = (4,3,2,1).
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Mpuknag 1.6.22
Hexaili BekTopHmMin npocTtip X € NiHiliHOO 0BOIOHKOI BEKTOPIB

— — —
b1 =(1,2,3,4), b>=(0,50,5), bs=(8,10,—8,14),

8 R? (ave. npuknag 1.6.21) i & = (4,3,2,1).

1) 3HaiigiTb OPTOHOPMOBaHY 6a3y OpPTOroHaNbHOro AOMOBHEHHS X © Ao
( AiTb OpTOHOP y 6asy op A A
nianpoctopy X s R%.
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Mpuknag 1.6.22
Hexaili BekTopHmMin npocTtip X € NiHiliHOO 0BOIOHKOI BEKTOPIB

— — —
b1 =(1,2,3,4), b>=(0,50,5), bs=(8,10,—8,14),

8 R? (ave. npuknag 1.6.21) i & = (4,3,2,1).

1) 3HaiigiTb OPTOHOPMOBaHY 6a3y OpPTOroHaNbHOro AOMOBHEHHS X © Ao
( AiTb OpTOHOP y 6asy op A A
nianpoctopy X s R%.

%
(2) 3HalgiTb OpTOroHanbLHY NPOEKLito 7% BekTOpa W Ha BeKTOp b 1.
1
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Mpuknag 1.6.22
Hexaili BekTopHmMin npocTtip X € NiHiliHOO 0BOIOHKOI BEKTOPIB

- - -
b1=(1,2,3,4), b2=(0,5,0,5), bs=(8,10,—8,14),
8 R? (ave. npuknag 1.6.21) i & = (4,3,2,1).

1) 3HaiigiTb OPTOHOPMOBaHY 6a3y OpPTOroHaNbHOro AOMOBHEHHS X © Ao
( AiTb OpTOHOP y 6asy op A A
nianpoctopy X s R%.

%
(2) 3HalgiTb OpTOroHanbLHY NPOEKLito 7% BekTOpa U Ha BekTop b 1.
1

(3) 3HalaiTb OpTOroHanbHa JOMOBHEHHS 7% BekTOpa U CTOCOBHO BEKTOPA
1
—
bi.
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Mpuknag 1.6.22

Hexaili BekTopHmMin npocTtip X € NiHiliHOO 0BOIOHKOI BEKTOPIB

- - -
b1=(1,2,3,4), b2=(0,5,0,5), bs=(8,10,—8,14),
8 R? (ave. npuknag 1.6.21) i & = (4,3,2,1).

1) 3HaiigiTb OPTOHOPMOBaHY 6a3y OpPTOroHaNbHOro AOMOBHEHHS X © Ao
( AiTb OpTOHOP y 6asy op A A
nianpoctopy X s R%.

%
(2) 3HalgiTb OpTOroHanbLHY NPOEKLito 7% BekTOpa U Ha BekTop b 1.
1

(3) 3HalaiTb OpTOroHanbHa JOMOBHEHHS 7% BekTOpa U CTOCOBHO BEKTOPA
1
—
bi.

(4) 3naligiTb OpTOroHanbHY NPOEKUitO 7& BekTopa U Ha nignpoctip X.
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Mpuknag 1.6.22
Hexaili BekTopHmMin npocTtip X € NiHiliHOO 0BOIOHKOI BEKTOPIB

— — —
b1 =(1,2,3,4), b>=(0,50,5), bs=(8,10,—8,14),

8 R? (ave. npuknag 1.6.21) i & = (4,3,2,1).

1) 3HaiigiTb OPTOHOPMOBaHY 6a3y OpPTOroHaNbHOro AOMOBHEHHS X © Ao
( AiTb OpTOHOP y 6asy op A A
nianpoctopy X s R%.

o . —
(2) 3HalgiTb OpTOroHanbLHY NPOEKLito 7% BekTOpa U Ha BekTOp b 1.
1
(3) 3HalaiTb OpTOroHanbHa JOMOBHEHHS 7% BEKTOpa U CTOCOBHO BEKTOpA
N 1
bi.
oo ol Ty . .
(4) 3naiipiTb opTOroHanbHy npoekuito U 5 BekTopa U Ha nignpoctip X.

(5) 3HaiiaiTh OPTOrOHaNbHA AOMNOBHEHHS U % BEKTOPA U CTOCOBHO
nignpoctopy X.
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Poss’azok. (1) 3 npuknaay 1.6.21 sunnmsae, wo nignpoctip X 8 R* mae
6a3y, sika CKNAAAETLCs 3 TPLOX BEKTOPIB

U= (1,2,3,4),

V30

Uy = 2= (—1,3,-3,1),

-(9,-3,-5,3),

a, OTXe, OPTOroHasnbHe A0MoBHeHHst X © € OfHOBMMIPHIM NiANPOCTOPOM Y
R*. Tomy KoxeH BeKTOp OpTOroHasibHOTO AonoBHeHHs X - napanenbHuii
neskoMy BeKTOpy @ = (a,b,c,d). Ockinbkn BekTOp d oprtoroansHuii go
enemenTis 6asu w1, W, Us, TO

Uied =7Used =1Used =0.

3 oCTaHHIX pIBHOCTENA Ta O3HAYEHHSA TOYKOBOro fobyTKy BUNAMBAE, WO
BUKOHYIOTLCSA TaKi PIBHOCTI:

1

(la+2b+ 3¢+ 4d) = 0;

v/m .
‘)i/? -(=la+43b—3c+ 1d) = 0;
1 ‘ [~ < o
oW (9a — 3b — 5¢ + 3d) = 0.



Poss’sazok. oo

Bunauneae, wo nignpoctip X B

Ma€
ba3y, sika CKIIaAAETbCSA 3 TPLOX BEKTOPIB

o 1 ¢
Uy = 25 (1,2,3,4)
Uy = oz - (—1,3,-3,1),

-(9,-3,-5,3),

a, OTXe, OPTOroHasnbHe AoMnoBHeHHst X © € OfHOBMMIPHIM NiANPOCTOPOM Y
R*. ToMy KOXeH BEKTOp OpPTOrOHasibHOrO AonoBHeHHst X napanenbHuii
[EesKOMY BEeKTOpY d= (a,b,c,d). Ockinbkn BekTOp a OpTOroHanbHUii go
enemenTis 6asn W1, Wa, Us, TO

2 3

Uied =7Used =1Uzed =0.

3 oCTaHHIX pIBHOCTENA Ta O3HAYEHHSA TOHYKOBOro fobyTKy BMNAMBAE, WO
BUKOHYIOTLCSA TaKi PIBHOCTI:

55 - (la+2b+ 3¢ +4d) = 0;

1,?) - (=la+43b—3c+ 1d) = 0;

fﬂ - (9a — 3b — 5¢+ 3d) = 0.

N
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Poss’sizok. (1) 3 npuknaay 1.6.21 sunnusae, wo nignpoctip X 8 R mae
6a3y, sika CKNAAaETLCs 3 TPbOX BEKTOPIB
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Poss’sizok. (1) 3 npuknaay 1.6.21 sunnusae, wo nignpoctip X 8 R mae
6a3y, sika CKNAAaETLCs 3 TPbOX BEKTOPIB

Uy = - (1,2,3,4),

Wy = 512 (-1,3,-3,1),
_ 1

Wy = 50=(9,-3,-5,3),
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Poss’sizok. (1) 3 npuknaay 1.6.21 sunnusae, wo nignpoctip X 8 R mae
6a3y, sika CKNAAaETLCs 3 TPbOX BEKTOPIB

Wy = 5 (1,2,3,4),

Wy = 512 (-1,3,-3,1),
_ 1

Wy = 50=(9,-3,-5,3),

a, OT>Xe, OPTOroHasibHe AOMNOBHEHHS Xte OLHOBMMIPHUM MiZNPOCTOPOM Y
R%,
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Poss’sizok. (1) 3 npuknaay 1.6.21 sunnusae, wo nignpoctip X 8 R mae
6a3y, sika CKNAAaETLCs 3 TPbOX BEKTOPIB

Wy = 5 (1,2,3,4),

Wy = 512 (-1,3,-3,1),
_ 1

Wy = 50=(9,-3,-5,3),

a, OTXKe, OPTOroHaNbHE AOMNOBHEHHS Xte OLHOBMMIPHUM NiZNPOCTOPOM Y
R*. ToMy KOXEH BEKTOP OPTOrOHANLHOIrO AOMOBHeHHs X = napanensHuii
LESIKOMY BEKTOPY q = (a,b,c,d).
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Poss’sizok. (1) 3 npuknaay 1.6.21 sunnusae, wo nignpoctip X 8 R mae
6a3y, sika CKNAAaETLCs 3 TPbOX BEKTOPIB

Wy = 5 (1,2,3,4),

Wy = 512 (-1,3,-3,1),
_ 1

Wy = 50=(9,-3,-5,3),

a, OTXKe, OPTOroHaNbHE AOMNOBHEHHS Xte OLHOBMMIPHUM NiZNPOCTOPOM Y
R*. ToMy KOXEH BEKTOP OPTOrOHANLHOrO AOMOBHEHHs X = napanensHuii
LESIKOMY BEKTOPY d = (a,b,c,d). Ockinbkn BekTOp d opToroHansHuii fo
enemMeHTiB 6asnm U1, U2, Us,
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Poss’sizok. (1) 3 npuknaay 1.6.21 sunnusae, wo nignpoctip X 8 R mae
6a3y, sika CKNAAaETLCs 3 TPbOX BEKTOPIB

Wy = 5 (1,2,3,4),

Wy = 512 (-1,3,-3,1),
_ 1

Wy = 50=(9,-3,-5,3),

a, OTXKe, OPTOroHaNbHE AOMNOBHEHHS Xte OLHOBMMIPHUM NiZNPOCTOPOM Y
R*. ToMy KOXEH BEKTOP OPTOrOHANLHOrO AOMOBHEHHs X = napanensHuii
LESIKOMY BEKTOPY d = (a,b,c,d). Ockinbkn BekTOp d opToroHansHuii fo
enemenTiB 6asn U1, U2, U3z, TO
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Poss’sizok. (1) 3 npuknaay 1.6.21 sunnusae, wo nignpoctip X 8 R mae
6a3y, sika CKNAAaETLCs 3 TPbOX BEKTOPIB

Wy = 5 (1,2,3,4),

Wy = 512 (-1,3,-3,1),
_ 1

Wy = 50=(9,-3,-5,3),

a, OTXKe, OPTOroHaNbHE AOMNOBHEHHS Xte OLHOBMMIPHUM NiZNPOCTOPOM Y
R*. ToMy KOXEH BEKTOP OPTOrOHANLHOrO AOMOBHEHHs X = napanensHuii
LESIKOMY BEKTOPY d = (a,b,c,d). Ockinbkn BekTOp d opToroHansHuii fo
enemenTiB 6asn U1, U2, U3z, TO

ﬁ107:ﬂ207:73.720.
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Poss’sizok. (1) 3 npuknaay 1.6.21 sunnusae, wo nignpoctip X 8 R mae
6a3y, sika CKNAAaETLCs 3 TPbOX BEKTOPIB

Wy = 5 (1,2,3,4),

Wy = 512 (-1,3,-3,1),
_ 1

Wy = 0= (9,-3,-5,3),

a, OTXKe, OPTOroHaNbHE AOMNOBHEHHS Xte OLHOBMMIPHUM NiZNPOCTOPOM Y
R*. ToMy KOXEH BEKTOP OPTOrOHANLHOrO AOMOBHEHHs X = napanensHuii
[esKOMY BEKTOPY @ = (a,b,c,d). Ockinbkn BekTOp d opToroHansHuii fo
enemenTiB 6asn U1, U2, U3z, TO

ﬁ107:ﬂ2.ﬁ:730720.

3 ocTaHHix piBHOCTE Ta O3HAYEHHS TOYKOBOro fOOYTKy BUNAMBAE, WO
BUKOHYIOTbCSA TaKi piBHOCTI:
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Poss’sizok. (1) 3 npuknaay 1.6.21 sunnusae, wo nignpoctip X 8 R mae
6a3y, sika CKNAAaETLCs 3 TPbOX BEKTOPIB

Wy = 5 (1,2,3,4),

Wy = 512 (-1,3,-3,1),
_ 1

Wy = 0= (9,-3,-5,3),

a, OTXKe, OPTOroHaNbHE AOMNOBHEHHS Xte OLHOBMMIPHUM NiZNPOCTOPOM Y
R*. ToMy KOXEH BEKTOP OPTOrOHANLHOrO AOMOBHEHHs X = napanensHuii
[esKOMY BEKTOPY @ = (a,b,c,d). Ockinbkn BekTOp d opToroHansHuii fo
enemenTiB 6asn U1, U2, U3z, TO

ﬁ107:ﬂ2.ﬁ:730720.

3 ocTaHHix piBHOCTE Ta O3HAYEHHS TOYKOBOro fOOYTKy BUNAMBAE, WO
BUKOHYIOTbCSA TaKi piBHOCTI:

L . (la+2b+ 3c+ 4d) = 0;

30
L. (~la+3b—3c+1d) =0;

2
2\}ﬁ-(9(1—31)—50—}—3d)=0.

Ty
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OT>xe, OTPUMYEMO CUCTEMY NIHIHNX PIBHSHB:
a+2b+3c+4d = 0;
—a+3b—3c+d =0;
9a —3b—5c+3d =0.
[o apyroro piBHsIHHSI L€l CUCTEMU AOAAMO MEPLUE PIBHSIHHSA Ta 3aMULWEMO L
CYMY 3aMiCTb ApYroro piBHsHHS:
a+2b+3c+4d = 0;
50+ 5d =0;
9a —3b—5c+3d =0,

a OTXXe MA€EMO, MPOBIBLWMN NOCAIAOBHI 0BYNCNEHHS, WO

a+2b+3c = —4d,;
b = —d;
9a — 3b—5¢c = —3d,
a—2d+3c = —4d,;
b = —d;
9a + 3d — 5¢ = —3d,
a+3c = —2d;
b = —d;
9a — 5¢ = —6d.



OT>xe, OTPUMYEMO CUCTEMY NiHIIHNX PIBHSIHB:

a+2b+3c+4d =0;

—a+3b—3c+d =0;

9a —3b—5¢c+3d =0.
[o apyroro piBHsIHHSI L€l CUCTEMN AOAAMO MEPLUE PIBHSIHHS Ta 3aMULWEMO L
CYMY 3aMiCTb ApYroro piBHsHHS:

a+2b+3c+4d =0
50 +5d =0
9a —3b—5¢c+3d =0

a OT)Xe MaEMO, MPOBIBLIN NOCAIAOBHI 0O4YMCAEHHS, 1O

a+2b+3c = —4d,;
b = —d;
9a — 3b — 5¢ = —3d,
a—2d+3c = —4d,;
b = —d;
9a + 3d — 5¢ = —3d,
a+3c = —2d;
b = —d;
9a — 5¢ —6d.



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

OT>xe, OTPUMYEMO CUCTEMY NiHIIHNX PIBHSIHB:

a+2b+3c+4d =0;
—a+3b—3c+d =0
9a —3b—5¢c+3d =0.
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—a+3b—3c+d =0

9a —3b—5c+3d =0.
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

OT>xe, OTPUMYEMO CUCTEMY NiHIIHNX PIBHSIHB:
a+2b+3c+4d =0
—a+3b—3c+d =0
9a —3b—5c+3d =0.

[o Apyroro piBHSIHHA Li€i cuCTeMU JOJAMO MepLUe PiBHAHHSA Ta 3aNULLEMO L0
CYyMy 3aMiCTb Apyroro piBHSHHS:

a+2b+3c+4d =0;
50+ 5d =0;
9a —3b—5c+3d =0,

a OT>Xe MAaEMO, NPOBIBLUM MNOCAILOBHI 0OBYNCNEHHS, WO
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

OT>xe, OTPUMYEMO CUCTEMY NiHIIHNX PIBHSIHB:

a+2b+3c+4d =0

—a+3b—3c+d =0

9a —3b—5c+3d =0.
[o Apyroro piBHSIHHA Li€i cuCTeMU JOJAMO MepLUe PiBHAHHSA Ta 3aNULLEMO L0
CYyMy 3aMiCTb Apyroro piBHSHHS:

a+2b+3c+4d =0;

50+ 5d =0;
9a —3b—5c+3d =0,

a OT>Xe MAaEMO, NPOBIBLUM MNOCAILOBHI 0OBYNCNEHHS, WO

a+2b+3c = —4d;
b =—d;
9a — 3b—5¢ = —3d,
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

OT>xe, OTPUMYEMO CUCTEMY NiHIIHNX PIBHSIHB:

a+2b+3c+4d =0

—a+3b—3c+d =0

9a —3b—5c+3d =0.
[o Apyroro piBHSIHHA Li€i cuCTeMU JOJAMO MepLUe PiBHAHHSA Ta 3aNULLEMO L0
CYyMy 3aMiCTb Apyroro piBHSHHS:

a+2b+3c+4d =0;

50+ 5d =0;
9a —3b—5c+3d =0,

a OT>Xe MAaEMO, NPOBIBLUM MNOCAILOBHI 0OBYNCNEHHS, WO

a+2b+3c = —4d;
b =—d;

9a — 3b—5¢ = —3d,

a—2d+3c = —4d;
b = —d,

9a 4+ 3d — bc = —3d,

Oner lyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

OT>xe, OTPUMYEMO CUCTEMY NiHIIHNX PIBHSIHB:

a+2b+3c+4d =0

—a+3b—3c+d =0

9a —3b—5c+3d =0.
[o Apyroro piBHSIHHA Li€i cuCTeMU JOJAMO MepLUe PiBHAHHSA Ta 3aNULLEMO L0
CYyMy 3aMiCTb Apyroro piBHSHHS:

a+2b+3c+4d =0;

50+ 5d =0;
9a —3b—5c+3d =0,

a OT>Xe MAaEMO, NPOBIBLUM MNOCAILOBHI 0OBYNCNEHHS, WO

a+2b+3c = —4d;
b =—d;
9a — 3b—5¢ = —3d,
a—2d+ 3¢ = —4d,;
b = —d,
9a 4+ 3d — bc = —3d,
a+3c = -—2d,;
b =—d;
9a — 5¢c = —6d.
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a+3c = —-2d;
b =—d;
9a — bc = —6d.
MNomHOXUMO neplue piBHSIHHS Ha 9 Ta MOMIHSIEMO MiCUsiMN ApPYyre Ta TPETE
PIBHSIHHS 9a + 27¢ = —18d;
9a — bc = —6d;
b = —d,
i Bifi APYroro piBHsHHS BifHIMEMO nepLue
9a + 27¢ = —18d;
—32¢c = 12d;
b = —d,
a OTXKe MaemMo
a+3c = -2d;
c = f%(/ =24
b =—-d
a—2d = -2d;
c = ff(/:
b = —d,
R
2 d;
b = —d.



a+3c = -—2d,;
b =—d,;
9a — bc = —6d.

MomHoXxmMMO nepuue piBHsAHHS HAa 9 Ta NOMIHSIEMO MicusiMu Apyre Ta Tp

[

PIBHSIHHS 9a + 27¢ = —18d;
9a — 5b¢ = —6d,
b = —d,

i Bifi APYroro piBHsHHS BifHIMEMO nepLue
9a 4 27¢ = —18d;

—32¢ = 12d;

b = —d,
a OT>XXe MaeEMOo
a+3c = —2d;
- !
c = 7:17’,(/ =—=d
b = —d,
a—2d = -2d;
¢ =-—3d;
8
b =—d
a =-—1d
o]
¢ =-—3d;
o]
b = —d.
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a+3c = -—2d,;
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9a — 5c = —6d.
MomHOXMMO nepLue piBHSHHS Ha 9 Ta MOMIHSIEMO MiCUsIMN ApYyre Ta TPETE

PIBHSIHHS
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a+3c = -—2d,;
b =—d;
9a — 5c = —6d.
MomHOXMMO nepLue piBHSHHS Ha 9 Ta MOMIHSIEMO MiCUsIMN ApYyre Ta TPETE
PIBHSHHSA 9a + 27¢ = —18d;
9a — 5c = —6d;
b =—d,
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a+3c = -—2d,;
b = —d,
9a — 5c = —6d.
MomHOXMMO nepLue piBHSHHS Ha 9 Ta MOMIHSIEMO MiCUsIMN ApYyre Ta TPETE
PiBHSHHSA 9a 4+ 27¢ = —18d;
9a — 5c = —6d;
b =—d,

i Bifi ApYyroro piBHSHHS BifHIMEMO nepLue
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a+3c = -—2d,;
b = —d,
9a — 5c = —6d.
MomHOXMMO nepLue piBHSHHS Ha 9 Ta MOMIHSIEMO MiCUsIMN ApYyre Ta TPETE
PiBHSHHSA 9a 4+ 27¢ = —18d;
9a — 5c = —6d;
b =—d,
i Bifi Apyroro piBHSHHS BifHIMEMO nepLue
9a + 27¢ = —18d;
—32¢ =124,
b = —d,
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

a+3c = -—2d,;
b = —d,
9a — 5c = —6d.
MomHOXMMO nepLue piBHSHHS Ha 9 Ta MOMIHSIEMO MiCUsIMN ApYyre Ta TPETE
PiBHSHHSA 9a 4+ 27¢ = —18d;
9a — 5c = —6d;
b =—d,
i Bifi Apyroro piBHSHHS BifHIMEMO nepLue
9a + 27¢ = —18d;
—32¢ =124,
b = —d,

a OTXXe MaEMO
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

a+3c = -—2d,;
b = —d,
9a — 5c = —6d.
MomHOXMMO nepLue piBHSHHS Ha 9 Ta MOMIHSIEMO MiCUsIMN ApYyre Ta TPETE
PiBHSHHSA 9a 4+ 27¢ = —18d;
9a — 5c = —6d;
b =—d,
i Bifi Apyroro piBHSHHS BifHIMEMO nepLue
9a + 27¢ = —18d;
—32¢ =124,
b = —d,
a OTXKe MaemMo
a+3c = -—2d;
c = —%d = —%d;
b =—d,
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

a+3c = -—2d,;
b = —d,
9a — 5c = —6d.
MomHOXMMO nepLue piBHSHHS Ha 9 Ta MOMIHSIEMO MiCUsIMN ApYyre Ta TPETE
PiBHSHHSA 9a 4+ 27¢ = —18d;
9a — 5c = —6d;
b =—d,
i Bifi Apyroro piBHSHHS BifHIMEMO nepLue
9a + 27¢ = —18d;
—32¢ =124,
b = —d,
a OTXKe MaemMo
a+3c = -—2d;
c = —%d = —%d,
b =—d,
a— %d = —2d;
c = —%d;
b =—d,
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

a+3c = -—2d,;
b = —d,
9a — 5c = —6d.
MomHOXMMO nepLue piBHSHHS Ha 9 Ta MOMIHSIEMO MiCUsIMN ApYyre Ta TPETE
PiBHSHHSA 9a 4+ 27¢ = —18d;
9a — 5c = —6d;
b =—d,
i Bifi Apyroro piBHSHHS BifHIMEMO nepLue
9a + 27¢ = —18d;
—32¢ =124,
b = —d,
a OTXKe MaemMo
a+3c = -—2d;
c = —%d = —%d,
b =—d,
a— %d = —2d;
c = —%d;
b =—d,
a = —éd;
c =—zd;
b =—d.
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TakuM YUHOM, BEKTOP (f’—’;d. —d, 72(]4 d), ae d — poBinbHe AilicHe 4ucno, €
3"SI3KOM HaLLOT CUCTEMU AIHIRHUX PIBHAHL. TOAi KOXKEH efleMeHT 3 NiHIHOT

0b0NOHKN LUbOrO BEKTOPA € TAKOX PO3B’SISKOM HALLOI CUCTEMU JiHIAHMX
PiBHSIHb. 3 BUMLLE CKAa3aHOrO BUMJMNBAE, WO AN 3HaYeHHs d = —8&, us JfiHiliHa
obonowka 36iraeTbes 3 ninilinoto obonowkoto sektopa 7 = (7,8, 3, —8). Omxe,
X1 =span (?) Toai oanHWYHNIE BEKTOP
1 1 B ) 1 B \
= ??: — —(7,8,3,-8) = — (7,8,3,-8)
| 7| V72 + 8% +32 + (—8)2 186

€ opToHOpMOBaHOto 6a30t0 opToroHansHoro monosrenns X - npocropy X.



Takum unrom, sektop (—4d, —d, —2d,d), pe d — posinbHe piliche 4ucno,
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Takum uutom, sexktop (—=d, —d, —2d, d), pe d — posinbHe ailicke 4ncno, €
PO3B’SI3KOM HALIOT CUCTEMU NiHIiHUX PIBHSIHb.
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Takum uutom, sexktop (—=d, —d, —2d, d), pe d — posinbHe ailicke 4ncno, €
PO3B’SI3KOM HALIOT CUCTEMU NIHIHNX PIBHSIHb., TOAI KOXKEH €NEMEHT 3 AiHIAHOT
060SIOHKN LBOrO BEKTOPA € TAKOX PO3B'SI3KOM HALLIOI CUCTEMU NiHIAHNX
PIBHSIHb.

Oner lNyTik O6uuncniosansHa reomertpis i anrebpa. Jlekuin 17



MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Takum uutom, sexktop (—=d, —d, —2d, d), pe d — posinbHe ailicke 4ncno, €
PO3B’SI3KOM HALIOT CUCTEMU NIHIHNX PIBHSIHb., TOAI KOXKEH €NEMEHT 3 AiHIAHOT
060SIOHKN LBOrO BEKTOPA € TAKOX PO3B'SI3KOM HALLIOI CUCTEMU NiHIAHNX
PiBHSHb. 3 BUMLLE CKAa3aHOrO BUMJNBAE, WO ANS 3HAaYeHHs d = —8&, us JfiHiliHa
oBononka 36iraeTbcs 3 ninilinoro obonokkoto BekTopa T = (7,8,3, —8).
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Takum uutom, sexktop (—=d, —d, —2d, d), pe d — posinbHe ailicke 4ncno, €
PO3B’SI3KOM HALIOT CUCTEMU NIHIHNX PIBHSIHb., TOAI KOXKEH €NEMEHT 3 AiHIAHOT
060SIOHKN LBOrO BEKTOPA € TAKOX PO3B'SI3KOM HALLIOI CUCTEMU NiHIAHNX
PiBHSHb. 3 BUMLLE CKAa3aHOrO BUMJNBAE, WO ANS 3HAaYeHHs d = —8&, us JfiHiliHa
oBononka 36iraeTbcsi 3 niniliHoto obonokkoro BekTopa T = (7, 8,3, —8). OTxe,
X+ =span (?)
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Takum uutom, sexktop (—=d, —d, —2d, d), pe d — posinbHe ailicke 4ncno, €
PO3B’SI3KOM HALIOT CUCTEMU NIHIHNX PIBHSIHb., TOAI KOXKEH €NEMEHT 3 AiHIAHOT
060SIOHKN LBOrO BEKTOPA € TAKOX PO3B'SI3KOM HALLIOI CUCTEMU NiHIAHNX
PiBHSHb. 3 BUMLLE CKAa3aHOrO BUMJNBAE, WO ANS 3HAaYeHHs d = —8&, us JfiHiliHa
oBononka 36iraeTbcsi 3 niniliHoto obonokkoro BekTopa T = (7, 8,3, —8). OTxe,
X+ =span (?) Toai oanHNYHKNI BEKTOP
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Takum uutom, sexktop (—=d, —d, —2d, d), pe d — posinbHe ailicke 4ncno, €
PO3B’SI3KOM HALIOT CUCTEMU NIHIHNX PIBHSIHb., TOAI KOXKEH €NEMEHT 3 AiHIAHOT
060SIOHKN LBOrO BEKTOPA € TAKOX PO3B'SI3KOM HALLIOI CUCTEMU NiHIAHNX
PiBHSHb. 3 BUMLLE CKAa3aHOrO BUMJNBAE, WO ANS 3HAaYeHHs d = —8&, us JfiHiliHa
oBononka 36iraeTbcsi 3 niniliHoto obonokkoro BekTopa T = (7, 8,3, —8). OTxe,
X+ =span (?) Toai oanHNYHKNI BEKTOP

1 1 1
e I?Iﬁ TP+ 87432+ (—8)? (7.8,3,-8) = V186 (7,8,3,-8)
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

Takum uutom, sexktop (—=d, —d, —2d, d), pe d — posinbHe ailicke 4ncno, €
PO3B’SI3KOM HALIOT CUCTEMU NIHIHNX PIBHSIHb., TOAI KOXKEH €NEMEHT 3 AiHIAHOT
060SIOHKN LBOrO BEKTOPA € TAKOX PO3B'SI3KOM HALLIOI CUCTEMU NiHIAHNX
PiBHSHb. 3 BUMLLE CKAa3aHOrO BUMJNBAE, WO ANS 3HAaYeHHs d = —8&, us JfiHiliHa
oBononka 36iraeTbcsi 3 niniliHoto obonokkoro BekTopa T = (7, 8,3, —8). OTxe,
X+ =span (?) Toai oanHNYHKNI BEKTOP

1 1 1
e I?Iﬁ TP+ 87432+ (—8)? (7.8,3,-8) = V186 (7,8,3,-8)

€ OPTOHOPMOBaHOI 6a3010 OPTOroHaNbLHOro AonoeHeHHst X - npoctopy X.
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dopmynoto (3)

u u
Sl _2l_ (e ¥ U
S 7<1 @)\5\ N

MaEmMo, Wo

(1,2,3,4)=

30 30
20 , 2 , 24 8
—21,2,3,4)=2.(1,2,3,4)= (2,22 2).
N 2sa=2-0.231 (3 )

(3) 3a dopmynoro (4)



(2) 3a dopmynoro (3)

W=v = (v %) 2

= (3)

MaEmMo, Wo

(1,2,3,4)=

30 30
20 , 2 , 24 8
—21,2,3,4)=2.(1,2,3,4)= (2,22 2).
N 2sa=2-0.231 (3 )

(3) 3a dopmynoto (4)



(2) 3a dopmynoro (3)

Sk

MaEmMo, Wo

N
u

20 2 2.4 _8
= 1,2,3,4) = = - (1,2,3,4) = | =,-,2,
50 " ) =3 ) <:3 3 ;)

(3) 3a dopmynoto (4)

7ﬁ77‘7777”777<1.%>7 (

Ma€EMO, Lo



(2) 3a dopmynoro (3)
?%:7':(?.ﬂ> S (3)
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(2) 3a dopmynoro (3)
a4\ °
CAR T
ﬂ (7 ) ©

Ma€eMo, Lo
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

(2) 3a dopmynoro (3)

)\
vl =gl = (?. ) (3)
o ]/ ||
Ma€EMoO, Lo
— —
2l _@.g;)g_
. |61]/ | b4
1 1
= ((4,3,2, 1)-(—-(1,2,3,4))) e (1,2,3,4)=
12+22+32+42 12+22+32+42
4-143-242-34+1-4 1
= F——(1,2,3,4) =
V30 V30 ( )
20 2 2 4 8
=2.(1,2,3,4)=2.(1,2,3,4) = 2,2,2,2 ).
B a2s0=2a239=(5527)
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

(2) 3a dopmynoro (3)

)\
P = (T
e ¢ () ©
MaEMO, Lo
- -
2L = (de ba b _
- <(4,3,2, 1).(;-(1,2,3,4)» 1 1,2,34)=
NiEms e v NiEEs as e
41432423414 1
V30 N
20 2 2 4 8
:%~(1,2,3,4)=§~(1,2,3,4)=(g,g, ,g)
(3)
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

(2) 3a dopmynoro (3)

)\
vl =gl = (?. ) (3)
o ]/ ||
Ma€EMoO, Lo
— —
2l _<7.g;)g;_
. |61]/ | b4
1 1
= ((4,3,2, 1)-(—-(1,2,3,4))) e (1,2,3,4)=
12+22+32+42 12+22+32+42
4-143-242-34+1-4 1
= F——(1,2,3,4) =
V30 V30 ( )
20 2 2 4 8
=2.(1,2,3,4)=2.(1,2,3,4) = 2,2,2,2 ).
B a2s0=2a239=(5527)

(3) 3a dopmynoro (4)
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

(2) 3a dopmynoro (3)

)\
vl =gl = (?. ) (3)
o ]/ ||
Ma€EMoO, Lo
— —
2l _<ﬁ.g;)g;_
. |61]/ | b4
1 1
= ((4,3,2, 1)-(—-(1,2,3,4))) e (1,2,3,4)=
12+22+32+42 12+22+32+42
4-143-242-34+1-4 1
= F——(1,2,3,4) =
V30 V30 ( )
20 2 2 4 8
== .(1,2,3,4)==2-(1,2,3,4) = £,-,2,= ] .
B a2s0=2a239=(5527)

(3) 3a dopmynoro (4)

75:7L:7_7H:7_<?. U) s
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

(2) 3a dopmynoro (3)

N\ d
FL == (T
@ () ©
MaEMO, WO
— —
2l = (78 ) 8

= <(4,3,27 1)0(;'(1,2,3,4)» ;(1»273,4):
12+22+32+42 A /12+22+32+42
4-14+3-24+2-34+1-4 1
= F——(1,2,3,4) =
V30 V30 ( )

2 4 8
(1725374)_ <§7§7 75) .

20

== .(1,2,3,4) =
30(7’37)

[SSIR N

(3) 3a dopmynoro (4)
75:#:7_7“:7_(?.7)7 @)

Ma€EMo, o
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

(2) 3a dopmynoro (3)

N\ d
Tl == (T
¢ (@) ©
MaEMO, WO
— —
@l = (we 21 ) 81 _

= <(4,3,27 1)0(;'(1,2,3,4)» ;(1»273,4):
12+22+32+42 A /12+22+32+42
4-14+3-24+2-34+1-4 1
= F——(1,2,3,4) =
V30 V30 ( )

2 4 8
(1725374)_ <§7§7 75) .

20

=—-(1,2,3,4) =
30(7537)

[SSIR N

(3) 3a dopmynoro (4)

75:%:7_7:7_(?.%)% @)
Ma€eMo, Lo
Uy, = -dy = (4,321) - (%%2%) = <g—0,g,0,f§).
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(4) 3a dopmynoio (1)
7“*(7.n1>ﬁ]+(ﬁ ﬁ)n2+ (7.’7{;\.)#1\‘ (l)
3 Teopemu 1.6.12 maemo, wo
ﬁ)‘( = (7071)71 + (ﬁ.ﬁg>ﬁ3+ (70#;)#;
ne ™1, Mo, 3 — AOBiNbHA optoHopmoBaHa basa 8 X. Bpaxosytoun 3agauy

(1) npuknagy, noknaaemo

Hi=U = 50 (1,2,3,4),
o= Us = sz (=1,3,-3,1),
s = Uz = wl/T (9,—-3,-5,3)

Bpaxoeytoun ue, oTpumyemo

alh=-L . (1-442.3+3.2+4-1)- /;.('142.3.4”

\/ﬁ(i
1 « G « ¢

+5us (F1-4+3-34(=3)-2+1-1)- 5

-4+ (=3)-3+(=5)-2+3- 1), }m-(o.f&f&:’;) -

U 9

2
=2. (1 2, 34>+‘—’~(4173.73.1)+im!ff:s.fa.:s):
1,2 . 22— :




(4) 22 hopmynowo (1)
7“*(70711)7114*(7 ﬁ)nva (70ﬁ;)ﬁ; (1)
3 Teopemu 1.6.12 maemo, wo
ﬁ;‘( = (70771)71 + (7Oﬁz>ﬁ2+ (707/,)7;
ne ™1, M2, 13 — AOBINbHA optoHopmoBaHa 6asa 8 X. Bpaxosytoun 3agauy

(1) npuknaay, noknagemo
=" = - (1,2,3,4),

V30
o= Us = 5z (—1,3,-3,1),
ey g '_)VE:,T -(9,-3,-5,3).

Bpaxoeytoun ue, oTpumyemo

= w5 (1-4+42-3+3-244-1)- o5 -(1,2,3,4)+

V30 30
+os (144334 (=3)-2+1-1) 5= - (~1,3,-3, 1)+
+oum (944 (=3)-34+(-5)-2+3-1)- 2\% (9,-3,-5,3) =

=20(1,2,3,4) + 55 - (=1,3,-3,1) + 325 - (9,—3,-5,3) =

:; (13 3,4)+ 2 -(9,-3,-53)=(3+32,5-2,2-2 34+ 5)=




(4) 3a d)opmynoro (1)
(7.”])?] )(7073)73\1(7.#;)771 (l)
Toop»:hm L(,,.l2 Ma€EMO, Lo
ﬂ)‘( o (ﬁ.ﬁl) 11 (7. n;)ﬁg } (70ﬁ/,>ﬁ>;
1, M2, 3 — posinbHa optoHopmoBaHa 6aza B X . Bpaxosytoun 3agayy
(1) npuknaay, noknagemo

ﬁlzﬁlz\% (1,2,3,4)
722:73:7\{,3 (—1,3,-3,1)
Ty =y = ;0= (9,-3,-5,3)
Bpaxoeytoun ue, oTpumyemo
I 1 , o« q 1 1 o «
ul s (1-442-3+3-2+44-1) - (1,2,3,4)
+os (144334 (=3)-2+1-1) 5= - (~1,3,-3, 1)+
+ 5757 - (9-4 '(73)-3+(75).2+3.1)42\},7(!).73.734;):




(4) 3a d)opmynoro( )
?I_(?Oﬁ)ﬂl—k(?Oﬂz)ﬁg—F+(70ﬁk)ﬁk (1)
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

(4) 3a dopmynoro (1)
? Oﬁl)ﬁl—l—(?Oﬁz)ﬁz-ﬁ-—i—(?‘ﬁk)ﬁk (1)

3 Teopemu 1.6.12 maemo, wWwo
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il

(4) 3a dopmynoro (1)
? ?0?1)714—(?0#2)724——l—(?‘ﬁk)ﬁk (1)

3 Teopemu 1.6.12 maemo, wWwo

Wy = (W) 71+ (d o Wa) o+ (W 0 W) T,
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MpocTopn 3i ckanapHum A00YyTKOM: OpTOHOpPMOBaHi 6a3u, Il
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