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CucteMbl NMHEHBIX anrebpanveckx ypaBHeH Wi
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CucteMbl NMHEHBIX anrebpanveckx ypaBHeH Wi

OnpeneneHne

CucrtemMoii n3 m NUHenHbIX
anredbpanyecknx ypaBHeHUn c n
Hen3BeCcTHbIMU (cokpauerHo CJ/TAY)

Ha3bIBA€TCA CUCTEMA BUAa

p
aiixy + apXxo + ...+ aipXp = b1,

ar1X] + axpXo + ...+ ayX, = bg, (1)

{ amiX1 + amXo + ...+ ampXp = ms
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CucteMbl NMHEHBIX anrebpanveckx ypaBHeH Wi

rpe dncna a;j (i=1,2,...,m, j=1,2,...,n) -
570 KO3OPULINEHTbI CUCTEMBI,
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CucteMbl NMHEHBIX anrebpanveckx ypaBHeH Wi

rpe dncna a;j (i=1,2,...,m, j=1,2,...,n) -
570 KO3OPULIMEHTbI CUCTEMbI, 41CNA
bi, ..., b, - cBODOAHBLIE YneHbl,
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CucteMbl NMHEHBIX anrebpanveckx ypaBHeH Wi

rpe dncna a;j (i=1,2,...,m, j=1,2,...,n) -
570 KO3OPULIMEHTbI CUCTEMbI, 41CNA

bi, ..., b, - cBOOOAHbIE YNeHbl, Xi,...,X, -
HEN3BECTHbIE, KOTOPbIE HAJ0 ONpPeaenUTh.

MaTtematuka, Mogynb 1, Jlekuus 1.4 3/36



CucteMbl NMHEHBIX anrebpanveckx ypaBHeH Wi

3annce CJIAVY B Buge (1) HasbiBaeTcs
KOOPAWHATHO.

MaTtematuka, Mogynb 1, Jlekuns 1.4



CucteMbl NMHEHBIX anrebpanveckx ypaBHeH Wi

3annce CJIAVY B Buge (1) HasbiBaeTcs
KOOPAMHATHOMR. DTy CUCTEMY MOXHO
3anncaTth B MaTPUYHOM dopme

A-X =B, (2)

MaTtematuka, Mogynb 1, Jlekuns 1.4



CucteMbl NMHEHBIX anrebpanveckx ypaBHeH Wi

3annce CJIAY 8 Buge (1) HasbiBaetcs
KOOPAMHATHOMR. DTy CUCTEMY MOXHO
3anncaTth B MaTPUYHOM dopme

A-X =B, (2)
rae
di1 di2 ... dinp
Y B MaTpuLa CUCTEMBbI,

dmi dm2 ..- dmn

MaTtematuka, Mogynb 1, Jlekuns 1.4 4/ 36



CucteMbl NMHEHBIX anrebpanveckx ypaBHeH Wi

X = — cToNbel, HEN3BECTHBIX,

MaTtematuka, Mogynb 1, Jlekuns 1.4



CucteMbl NMHEHBIX anrebpanveckx ypaBHeH Wi

X1
X2
X = — cToNbel, HEN3BECTHBIX,
Xn
by
b
B = — cTonbel, cBOOOAHBLIX YIEHOB.

MaTtematuka, Mogynb 1, Jlekuns 1.4



CucteMbl NMHEHBIX anrebpanveckx ypaBHeH Wi

Onpeaenerune
PacluunpeHHoi maTpuueit cuctemsr (1)

HasblBaeTcs MaTpuua A Buga

dil  4d12
e dp1 a2
A=
dml dm?
A
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CucteMbl NMHEHBIX anrebpanveckx ypaBHeH Wi

OnpeneneHne
Cucrema (1) Ha3biBaeTCs OQHOPOAHOWM, ecnn
by = by = ... = b, =0, B npoTUBHOM C/y4ae

OHa Ha3blBA€TCA HeO,EI,HOpO,EI,HOI7I.

MaTtematuka, Mogynb 1, Jlekuns 1.4



CucteMbl NMHEHBIX anrebpanveckx ypaBHeH Wi

OnpeneneHne

Pewernnem CJIAY HasbiBaeTcs Takoli Habop
o) o () (@)

3HAYEHNI HEU3BECTHbIX X1( ),xz( ), ...,x,g ),

KOTOpbI/i MPU NOACTAHOBKE B KaXK[0€ YpaBHeHME
cuctembl (1) obpallaer ero B BepHOE TOXAECTEO.

MaTtematuka, Mogynb 1, Jlekuns 1.4



CucteMbl NMHEHBIX anrebpanveckx ypaBHeH Wi

OnpeneneHne
Cuctema (1) Ha3biBaeTC COBMECTHOM, ecin

OHa MMEET XOTHA 6b| OAHO pPELUEHNE W
HECOBMECTHOW, eCc/i pelleHnii He NMeeT.

MaTtematuka, Mogynb 1, Jlekuns 1.4



CucteMbl NMHEHBIX anrebpanveckx ypaBHeH Wi

Onpeanenerne
CoBMeCTHast CMCTEMA Ha3bIBAETCH

onpeaesneHHOW, ecnn oHa uMmeeT
e[INHCTBEHHOE peLleHne, 1 HeonpeaeaeHHOoN,
eciiv OHa nMeeT bosiee OAHOrO PeLleHNs.

MaTtematuka, Mogynb 1, Jlekuns 1.4



CucteMbl NMHEHBIX anrebpanveckx ypaBHeH Wi

Onpeanenerne

CoBMeCTHasA cMcTemMa Ha3blBaeTCH
onpeaesneHHOW, ecnn oHa uMmeeT
e[INHCTBEHHOE peLleHne, 1 HeonpeaeaeHHOoN,
ecniv oHa nMeeT bonee ogHoro pewexns. B
nocnegHeM Cly4vae KaXkKAoe KOHKPETHOEe peLleHune
Ha3bIBAaeTCS YHACTHbIM PeLIeHNEM CUCTEMBI.

MaTtematuka, Mogynb 1, Jlekuus 1.4 10 / 36



CucteMbl NMHEHBIX anrebpanveckx ypaBHeH Wi

Onpeaenerune
COBOKYMHOCTb BCEX YaCTHbIX PeLleHunit
Ha3bIBAETCS OOLLLMM peLLIEHUEM CUCTEMBI.

MaTtematuka, Mogynb 1, Jlekuns 1.4



CucteMbl NMHEHBIX anrebpanveckx ypaBHeH Wi

3ameyarne.

OpnopogHas CJIAY Bcerga coBmecTHa,
NOCKOJIbKY HY/NIEBOI Habop 3HayeHwnit ee
HEN3BECTHbIX BCErfa sIBASIETCA pelleHnemM. ITo
pelLleHmne Ha3blBaeTCs HYJ/IeBbIM 1au
TPUBMANbHbIM.

MaTtematuka, Mogynb 1, Jlekuus 1.4 12 / 36



KpuTtepuii coemectHocTn CJIAY

MaTtematuka, Mogynb 1, Jlekuns 1.4



KpuTtepuii coemectHocTn CJIAY

Teopema Kporekepa-Kanennu (o cosmecTHoCTH

C/IAY)

Matematuka, Mogynb 1, Jlekuus 1.4 13 / 36



KpuTtepuii coemectHocTn CJIAY

Teopema Kporekepa-Kanennu (o cosmecTHoCTH
CJ/IAY)

Ons coBmecTHOCTU cucTembl (1) Heobxoanmo u
[OCTaTO4HO, 4TObbI paHr ee maTpuubl A bbin
PaBEeH paHry ee paclUMpPeHHOR MaTpuubl A.

MaTtematuka, Mogynb 1, Jlekuns 1.4



KpuTtepuii coemectHocTn CJIAY

[ns comecTHbix CJIAY BepHbl cneaytolme
YTBEPKIAEHNST:
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KpuTtepuii coemectHocTn CJIAY

[ns comecTHbix CJIAY BepHbl cneaytolme
YTBEPKIAEHNST:

1. Ecnn paHr maTpuubl COBMECTHOW CUCTEMBI
paBeH YWCNY HEU3BECTHbIX, TO CUCTEMA MMeeT
eAVHCTBEHHOE pPeLLEHME,
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KpuTtepuii coemectHocTn CJIAY

[ns comecTHbix CJIAY BepHbl cneaytolme
YTBEPKIAEHNST:

1. Ecnn paHr maTpuubl COBMECTHOW CUCTEMBI
paBeH YWCNY HEU3BECTHbIX, TO CUCTEMA MMeeT
eAVHCTBEHHOE pPeLLEHME,

2. Ecnwn paHr maTpuubl coBMecTHOl crucTembi
MeHbllle YNCNa HEM3BECTHBIX, TO CUCTEMA MMeeT
becyncneHHoe MHOXECTBO PeLLEHNI.

MaTtematuka, Mogynb 1, Jlekuns 1.4



MeTton Kpamepa

MaTtematuka, Mogynb 1, Jlekuns 1.4



MeTton Kpamepa

MeTton Kpamepa npefHasHadeH ANns pelleHns
coBmecTHbix CJTAY, y KOTOpbIX YMCIO ypaBHEHWI
PaBHO YMCIy HEU3BECTHLIX (M = n), n cocTonT
N3 BYX 3Tamnos.:

MaTtematuka, Mogynb 1, Jlekuus 1.4 15 / 36



MeTton Kpamepa

1. Bbluucnsiem onpegenntens MaTpulbl CUCTEMBI
A = det A, a TakKe n BCnoMoraTebHbIX
onpepgenutenen Ay, Ay, ..., A, toe Ay,
k=1,2,...,n nony4aetcs u3 onpegeauntens A
nyTem 3ameHbl B HeM k-oro ctonbua Ha ctonbel

cBODOAHbLIX YneHos B:

MaTtematuka, Mogynb 1, Jlekuns 1.4



MeTton Kpamepa

dio2 ... din a1l b1

a) ... aoyp ani b2
; A2 —

an2 cee ann an]_ bn

MaTtematuka, Mogynb 1, Jlekuns 1.4

din
dop




MeTton Kpamepa

2. Haxonmm 3Ha4eHnst HEW3BECTHbLIX MO
bopMynam

A A A,
X1:_17X2:_2 vy Xp = —— (3)

A
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MeTton Kpamepa

2. Haxonmm 3Ha4eHnst HEW3BECTHbLIX MO
bopMynam

A A JAY
X1:K17X2:K27"'7XHZK7 (3)

Dopmynbl (3) HasbiatoTcs pbopmMynamm
Kpamepa,
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MeTton Kpamepa

2. Haxonmm 3Ha4eHnst HEW3BECTHbLIX MO
bopMynam

A A, A,

X1 =—,X0 = ——, ..., Xy = — 3

1 A 2 A n ( )
Dopmynbl (3) HasbiatoTcs pbopmMynamm
Kpamepa, a MeTog pelieHns no gaHHbIM

dopmynam — metogom Kpamepa.
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MeTton Kpamepa

[lpumep. PelwinTb cuctemy ypaBHeHwl
X1+ 2xp = 3,
2x1 + 3x, = 1.

MaTtematuka, Mogynb 1, Jlekuns 1.4




MeTton Kpamepa

[lpumep. PelwinTb cuctemy ypaBHeHwl
X1+ 2xp = 3,
2x1 + 3x, = 1.
BeinucbiBaem matpuubl A n B:
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MeTton Kpamepa

[lpumep. PelwinTb cuctemy ypaBHeHwl
X1+ 2xp = 3,
2x1 + 3x, = 1.
BeinucbiBaem matpuubl A n B:

=(23) 2= ()

MaTtematuka, Mogynb 1, Jlekuns 1.4




MeTton Kpamepa

HaxoAUM onpeaennTenm

MaTtematuka, Mogynb 1, Jlekuns 1.4



MeTton Kpamepa

HaxoAUM onpeaennTenm

12
A — I
2 3 L
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MeTton Kpamepa

HaxoAUM onpeaennTenm

12
A: _ —
23| .
32
A _
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MeTton Kpamepa

HaxoAUM onpeaennTenm

12
A= 3|__1’
32 13
S R e
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MeTton Kpamepa

HaxoAUM onpeaennTenm

12
A=lps= 7t
A= 2 =70=]! 0= s,

13 2 1

N BblHNCNAEM 3HAYEHNA HEN3BECTHbBIX
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MeTton Kpamepa

HaxoAUM onpeaennTenm

12
A= 3|__1’
32 13
Al_‘l 3‘_7’A2_‘2 1‘__5’

N BbIYNCISIEM 3HAYEHUS HEN3BECTHbIX
Aq 7
A -1

X1 _77
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MeTon Kpamepa

HaxoAUM onpeaennTenm

12
A = — 1
2 3| !
3 2 13
A1 = ‘1 3‘ = 1Az = ‘2 1‘ =3
N BblHNCNAEM 3HAYEHUNA HEN3BECTHbIX
A1 [ 7 AQ —b
X1 =——=— = — X = — = — —=
A AN
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MeTopn laycca
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MeTopn laycca

Metogom [aycca moxHo pewats arobbie CJTAY,
BKJIKOYAsi T€, B KOTOPbIX YNCIAO YPaBHEHNIA
OT/INYAETCS OT YMC/la HEN3BECTHbIX.

MaTtematuka, Mogynb 1, Jlekuus 1.4 21 / 36



MeTopn laycca

Metogom [aycca moxHo pewats arobbie CJTAY,
BKJIKOYAsi T€, B KOTOPbIX YNCIAO YPaBHEHNIA
OT/IMYAETCS OT 4Yucha HemsBecTHbIX. MeTop
[aycca yCNoOBHO MOXHO pa3fAennTb Ha ABa 3Tana:

MaTtematuka, Mogynb 1, Jlekuns 1.4



MeTopn laycca

Metogom [aycca moxHo pewats arobbie CJTAY,
BKJIKOYAsi T€, B KOTOPbIX YNCIAO YPaBHEHNIA
OT/IMYAETCS OT 4Yucha HemsBecTHbIX. MeTop
[aycca yCNoOBHO MOXHO pa3fAennTb Ha ABa 3Tana:
L. Mpsimoii xoga.

MaTtematuka, Mogynb 1, Jlekuns 1.4



MeTopn laycca

Metogom [aycca moxHo pewats arobbie CJTAY,
BKJIKOYAsi T€, B KOTOPbIX YNCIAO YPaBHEHNIA
OT/IMYAETCS OT 4Yucha HemsBecTHbIX. MeTop
[aycca yCNoOBHO MOXHO pa3fAennTb Ha ABa 3Tana:
L. Mpsimoii xoga.

Ha paHHOM 3Tane ucxofHasi cucTtema ypaBHeHW
C NMOMOLLbIO 3/1IEMEHTaPHbIX Mpeobpa3oBaHMii
NPUBOAMNTCS K PaBHOCWUJIBHON CUCTEME
CTyneH4aToro BuAa.

Matematuka, Mogynb 1, Jlekuus 1.4 21 / 36



MeTopn laycca

MeTtogom [aycca moxHo pewats aobbie CJTAY,
BKJIHOYAsi T€, B KOTOPbIX YNCIO YPaBHEHNIA
OT/IMYAETCS OT 4Yncna HemsBecTHbIX. MeTop
[aycca yCNOBHO MOXHO pa3fAennTb Ha ABa 3Tana:
2. ObpaTHbIli x04.

MaTtematuka, Mogynb 1, Jlekuns 1.4



MeTopn laycca

MeTtogom [aycca moxHo pewats aobbie CJTAY,
BKJIKOYASA Te, B KOTOPbIX YNCNO YPaBHEHNA
OT/IMYAETCS OT 4Yncna HemsBecTHbIX. MeTop
[aycca yCNOBHO MOXHO pa3fAennTb Ha ABa 3Tana:
2. ObpaTHbIli x04.

34ecb NocneaoBaTeNlbHO, HAUYMHAsS C NOCAEAHErO
YPaBHEHUSA NOJIYHEHHOW CTYNEHYaTON CUCTEMBI,
HaXOAATCHA BCE HEN3BECTHbIE.

MaTtematuka, Mogynb 1, Jlekuus 1.4 22 / 36



MeTopn laycca

[lpumep. PelwinTb cuctemy ypaBHeHWl
x1 — 2x + x3 = 10,
2x1 — xp + 5x3 = —4.

MaTtematuka, Mogynb 1, Jlekuns 1.4




MeTopn laycca

[lpumep. PelwinTb cuctemy ypaBHeHWl
x1 — 2x + x3 = 10,
2x1 — xp + 5x3 = —4.

Beinuceiaem matpuubl A n B:
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MeTopn laycca

[lpumep. PelwinTb cuctemy ypaBHeHWl
x1 — 2x + x3 = 10,
2x1 — xp + 5x3 = —4.

Beinuceiaem matpuubl A n B:

a3 5 a) e ()

MaTtematuka, Mogynb 1, Jlekuns 1.4




MeTopn laycca

[lpumep. PelwinTb cuctemy ypaBHeHWl
x1 — 2x + x3 = 10,
2x1 — xp + 5x3 = —4.
Beinuceiaem matpuubl A n B:
1 —21 10
A2 1s) 5= (5)

Ha UX OCHOBE (POPMUPYEM PACLLNPEHHYHO
MaTpuLy CUCTEMBI:

MaTtematuka, Mogynb 1, Jlekuns 1.4




MeTopn laycca

[lpumep. PelwinTb cuctemy ypaBHeHWl
x1 — 2x + x3 = 10,
2x1 — xp + 5x3 = —4.

Beinuceiaem matpuubl A n B:

a3 5 a) e ()

Ha UX OCHOBE (POPMUPYEM PACLLNPEHHYHO
MaTpuLy CUCTEMBI:

~ 1 —2 1|10
A‘(z —1 5|—4>
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MeTopn laycca

N HAYNHAEM pPELUEHUNE!
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MeTopn laycca

N HAYMHAEM peLueHue;
1. C nomolbio 37eMeHTapHbIX Npeobpa3oBaHuii
NPUBOANM PACLUUPEHHYIO MATPULy CUCTEMbI K
CTYNneH4aToOMYy BUAY:

Matematuka, Mogynb 1, Jlekuus 1.4 24 / 36



MeTopn laycca

N HAYMHAEM peLueHue;
1. C nomolbio 37eMeHTapHbIX Npeobpa3oBaHuii
NPUBOANM PACLUUPEHHYIO MATPULy CUCTEMbI K
CTYNneH4aToOMYy BUAY:

~ 1 —2 1|10
A= 2 —1 5|—4
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MeTopn laycca

N HAYMHAEM peLueHue;
1. C nomolbio 37eMeHTapHbIX Npeobpa3oBaHuii
NPUBOANM PACLUUPEHHYIO MATPULy CUCTEMbI K
CTYNneH4aToOMYy BUAY:

T 1 —2 110\ @ /1 =2 1] 10
~\2 —1 5|4 0 3 3/-24

(1) NEPBYO CTPOKY YMHOXWAN Ha 2 U BbIYAN N3

i/ 3 (8
BTOPOWA,
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MeTopn laycca

N HAYMHAEM peLueHue;
1. C nomolbio 37eMeHTapHbIX Npeobpa3oBaHuii
NPUBOANM PACLUUPEHHYIO MATPULy CUCTEMbI K
CTYNneH4aToOMYy BUAY:

T 1 —2 110\ @ /1 =2 1] 10\
~\2 —1 5|4 0 3 3/-24

2 (1 =2 110

0 1 1
(2) BTOpytO CTpOKy pasgennim Ha 3.

MaTtematuka, Mogynb 1, Jlekuns 1.4



MeTopn laycca

2. Haxogum paHru matpuubl cuctembl A u
pacLLINpeHHOR MaTpuLbl cucteMsl A.

MaTtematuka, Mogynb 1, Jlekuns 1.4



MeTopn laycca

2. Haxoanm paHru maTpuubl cuctembl A 1
PacCLUNPEHHOW MaTpuULbl CUCTEMBI A. Panr
MaTPpULbl PAaBEH YNCNY HEHYNEBBLIX CTPOK
SKBUBAJIEHTHOWN €li CTYNEH4YaTONn MaTpuLbl,
MOMy4YatoLLenca U3 AaHHOW MaTpuubl B
pesysibTaTe 3/EMEHTaPHbIX Npeobpa3oBaHuii.

MaTtematuka, Mogynb 1, Jlekuns 1.4



MeTopn laycca

CtyneHyaTast MmaTpuua anst A nosnydeHa B
nyHkTe 1.

MaTtematuka, Mogynb 1, Jlekuns 1.4



MeTopn laycca

CtyneH4aTast MmaTpuya Ans A nosiyvyeHa B
nyHkTe 1. CTyneH4aTast maTpuuya ans A
NOJYHaeTCst MyTeM YAANEHNS N3 CTYNEHYaTON
MaTpuubl ans A nocnegHero cronbua.

Matematuka, Mogynb 1, Jlekuus 1.4 26 / 36



MeTopn laycca

CtyneH4aTast MmaTpuya Ans A nosiyvyeHa B
nyHkTe 1. CTyneH4aTast maTpuuya ans A
NOJYHaeTCst MyTeM YAANEHNS N3 CTYNEHYaTON
MaTpuubl ans A nocnegHero cronbua.

1 -2 1|10

Ecam A ~ 0 1 1/-8)
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MeTopn laycca

CtyneH4aTast MmaTpuya Ans A nosiyvyeHa B
nyHkTe 1. CTyneH4aTast maTpuuya ans A
NOJYHaeTCst MyTeM YAANEHNS N3 CTYNEHYaTON
MaTpuubl ans A nocnegHero cronbua.

~ 1 -2 1|10 1 -2 1
EcnmArv(O ] 1‘_8),TOAN(O 1 1)
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MeTopn laycca

CtyneH4aTast MmaTpuya Ans A nosiyvyeHa B
nyHkTe 1. CTyneH4aTast maTpuuya ans A
NOJYHaeTCst MyTeM YAANEHNS N3 CTYNEHYaTON
MaTpuubl ans A nocnegHero cronbua.

~ 1 -2 1|10 1 -2 1
EcnmArv(O ] 1‘_8),TOAN(O 1 1)

Monyyaem, uto r(A) = r(A) = 2.
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MeTopn laycca

CnepoBaTeNbHO,
no Teopeme Kporekepa-Kanennm cucrema
COBMECTHA, T.e. UMEET peLleHue.

MaTtematuka, Mogynb 1, Jlekuns 1.4



MeTopn laycca

CnepoBaTeNbHO,

no Teopeme Kporekepa-Kanennm cucrema
COBMECTHA, T.e. UMEET peLleHue.

[TockonbKy KOMYECTBO HEN3BECTHbLIX N = 3
bonble pavra matpuusl r(A), To cuctema nmeet
DECKOHEYHO MHOTO PEeLLEHNIA.

MaTtematuka, Mogynb 1, Jlekuns 1.4



MeTopn laycca

3. 13 anemenTOB nonyumeLelics B nyHkTe 1
CTYMEHYaATOM MATPULbl COCTABAAEM OTINYHbBIA OT

HYAS1 ONpefennTeNt NOpsiAKa, PaBHOTO paHry
maTpuubl r(A).

Matematuka, Mogynb 1, Jlekuus 1.4 28 / 36



MeTopn laycca

3. 13 anemenTOB nonyumeLelics B nyHkTe 1
CTYMEHYaATOM MATPULbl COCTABAAEM OTINYHbBIA OT
HYNS1 ONpefenunTesb NOpsAKa, PaBHOMO pPaHry
maTpuubl r(A). B Hawem cnydae Heobxogumo
COCTaBUTb ONpefennTelb BTOPOro NopsifKa.

MaTtematuka, Mogynb 1, Jlekuus 1.4 28 / 36



MeTopn laycca

[1151 3TOro BO3bMEM 31EMEHThI NEPBOrO W
BTOPOro CTO/bLOB:
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MeTopn laycca

[1151 3TOro BO3bMEM 31EMEHThI NEPBOrO W
BTOPOro CTO/bLOB:

1 -2

0 1
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MeTopn laycca

[1151 3TOro BO3bMEM 31EMEHThI NEPBOrO W
BTOPOro CTO/bLOB:

1 -2
0 1| =170
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MeTopn laycca

[Ins 3Toro Bo3bMEM 31EMEHTLI NMEPBOrO U
BTOPOro CTO/bLOB:

1 -2

01| 1#£0.
Ecnun bbl 5TOT onpeaenuTens okasancs paseH
HYtO, TO Ham ObINo bbl HeObXOANMO BbIOpaTh
Apyrve cTonbubl, NCKAOYAs NMOCNEAHWA,
COOTBETCTBYOLMIA CTONDLY CBODOAHBIX Y/IEHOB.
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MeTopn laycca

4. Onpepensiem OAa3UCHbIE HEU3BECTHbIE, T.€.
HEN3BECTHbIE, KOIMDPULNEHTHI NPU KOTOPbIX

PacronaratoTCs BO BKKOYEHHbBIX B ONpPefenTeNb
cTonbuax.
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4. Onpesnensiem Oa3nNCHbIE HEN3BECTHBIE, T.€.
HEN3BECTHbIE, KO3MMDULNEHTBI NPU KOTOPLIX
PacnonaratTCs BO BKJIOYEHHbLIX B ONPeAeIUTENb
ctonbuax. [ockoNbKy Mbl BKIKOYUIN B
onpeaenunTeNb Nepebili 1 BTOPOIi CTONbLbI, TO
DasnCHBIMI HEN3BECTHBIMI DYAYT X| 1 Xo.
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MeTopn laycca

4. Onpesnensiem Oa3nNCHbIE HEN3BECTHBIE, T.€.
HEN3BECTHbIE, KO3MMDULNEHTBI NPU KOTOPLIX
PacnonaratTCs BO BKJIOYEHHbLIX B ONPeAeIUTENb
ctonbuax. [ockoNbKy Mbl BKIKOYUIN B
onpeaenunTeNb Nepebili 1 BTOPOIi CTONbLbI, TO
DasnCHBIMI HEN3BECTHBIMI DYAYT X| 1 Xo.
OcTaBLytocs HeN3BECTHYHO x3 bymem HasbiBaTb
cBobOaHOI.

MaTtematuka, Mogynb 1, Jlekuus 1.4 30 / 36



MeTopn laycca

5. BeinnucbiBaem cucteMy ypaBHeHWUi,
COOTBETCTBYIOLLYIO MOJyYeHHOI B nyHKTe 1
CTYNEHYATON MaTpULLE:
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5. BeinnucbiBaem cucteMy ypaBHeHWUi,

COOTBETCTBYIOLLYIO MOJyYeHHOI B nyHKTe 1
CTYNEHYATON MaTpULLE:

x1 — 2xp + x3 = 10,

Xp + x3 = —8.

MaTtematuka, Mogynb 1, Jlekuns 1.4
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6. [onoxxum, 4To cBObOAHAS HEN3BECTHAS
X3 = C, TAe C - NPON3BOJIbHASA MOCTOSIHHAsA,
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6. MNonoxum, 4To cBObOAHAS HEM3BECTHAS

X3 = C, TAe C - NpOon3BOJIbHAA NOCTOAHHAsA, 1
NnepeHeceM B CUCTEME YPAaBHEHWIA CnaraemMsole,
cofiepKallive cBODOHYIO HEN3BECTHYHO, B MpPaByto
4aCTb YPaBHEHWIA:
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6. MNonoxum, 4To cBObOAHAS HEM3BECTHAS
X3 = C, TAe C - NpOon3BOJIbHAA NOCTOAHHAsA, 1
NnepeHeceM B CUCTEME YPAaBHEHWIA CnaraemMsole,
cofiepKallive cBODOHYIO HEN3BECTHYHO, B MpPaByto
4aCTb YPaBHEHWIA:

X1—2X2:10—C,

X2:—8—C.

MaTtematuka, Mogynb 1, Jlekuns 1.4
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BeeaeHune npon3BosibHOM NOCTOSIHHOWM €
0DYCNOBNEHO TEM, YTO U3 ABYX YPaBHEHUA Mbi
MO>XEM OLHO3HAYHO HAWTW NULb ABE
HEW3BECTHbIE, B KAYECTBE KOTOPbLIX BbIOMpPatOTCS
basuncHble HEN3BECTHbIE X1 U X).
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MeTopn laycca

BeeaeHune npon3BosibHOM NOCTOSIHHOWM €
0DYCNOBNEHO TEM, YTO U3 ABYX YPAaBHEHUA Mbl
MOXKEM OJHO3HAYHO HANTW UL [BE
HEN3BECTHbLIE, B KAYECTBE KOTOPbLIX BblIDMpatoTCs
basuncHble Hem3BecTHble X1 U Xo. CBOBOgHAs
HEN3BECTHAS X3 MOXET MPUHUMATL NobbIe
3HaYeHNsA, OJHO3HAYHO ee HATN HeNb3s.
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7. MNocnenoBaTenbHO, HaYMHaAs C NOCAEAHEro
YPaBHEHUSI CUCTEMbI HAWLEM BblpaXKeHUs
DasnCHbBIX HEN3BECTHbLIX Yepe3 CBODOAHbIE:
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7. [locnefoBaTenbHO, Ha4YMHast C MOCAEAHErO
YPaBHEHNS CUCTEMbl HAliJEM BbIPa>KeHUS

DasnCHbBIX HEN3BECTHbLIX Yepe3 CBODOAHbIE:
Xy = —8 — C,
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7. MNocnenoBaTenbHO, HaYMHaAs C NOCAEAHEro
YPaBHEHUSI CUCTEMbI HAWLEM BblpaXKeHUs
DasnCHbBIX HEN3BECTHbLIX Yepe3 CBODOAHbIE:
Xy = —8 — C,
x1 =10 —c+ 2x
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MeTopn laycca

7. MNocnenoBaTenbHO, HaYMHaAs C NOCAEAHEro
YPaBHEHUSI CUCTEMbI HAWLEM BblpaXKeHUs
DasnCHbBIX HEN3BECTHbLIX Yepe3 CBODOAHbIE:
Xy = —8 — C,
x1=10—c+2x =—6 — 3c.

MaTtematuka, Mogynb 1, Jlekuus 1.4 34 /36
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8. BbinnucbiBaem pelleHme:

X1:—6—3C,
X2:—8—C,
X3 = C.
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8. BbinnucbiBaem pelleHme:

X1:—6—3C,
X2:—8—C,
X3 = C.

[laHHoe pelleHne SABASETCA ODLMM peLLeHnEM
CUCTEMBI,
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8. BbinnucbiBaem pelleHme:

X1:—6—3C,
X2:—8—C,
X3 = C.

[laHHoe pelleHne SABASETCA ODLMM peLLeHnEM
CUCTEMBbI, T.€. COLEPXKUT B cebe BCe YacCTHbIE
PELLUEHNSA, KOTOPbIE NOJYHAOTCA NYTEM NPULAHNS
MPOV3BOJIBHON MOCTOAHHOW € KOHKPETHbIX
3HaYeHWA.
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Hanpumep, nonoxue ¢ = 0, nony4um

KOHKPETHOE HYaCTHOE peLlleEHne
X1 = —6,

Xy = —8,

X3:O.
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