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MaTemaTunka
Moaynb 1. Bektopel. MaTtpuusr. CJTAY

Nekuymns 1.3

K.cp.-m.H. Cemakun A.H.




PaHnr maTpuubl

MaTtematuka, Mogynb 1, Jlekuns 1.3



PaHnr maTpuubl

JTtobyto cTpoky npon3BosbHOR MaTpuLbl A
MOXHO pacCcMaTpuBaTb Kak MaTpULy U3 OfHOI
CTPOKMU.

MatemaTtuka, Mogynb 1, Jlekuus 1.3 2 /40



PaHnr maTpuubl

JTtobyto cTpoky npon3BosbHOR MaTpuLbl A
MOXHO pacCcMaTpuBaTb Kak MaTpULy U3 OfHOI
cTpokun. Hanpumep, maTpuua
12
A=
3 4

MatemaTtuka, Mogynb 1, Jlekuus 1.3 2 /40



PaHnr maTpuubl

JTtobyto cTpoky npon3BosbHOR MaTpuLbl A
MOXHO pacCcMaTpuBaTb Kak MaTpULy U3 OfHOI
cTpokun. Hanpumep, maTpuua
12

- (24)
COCTOUT W3 ABYX CTPOK

P =(12),

P,=(3 4),

MaTtematuka, Mogynb 1, Jlekuus 1.3 2 /40



PaHnr maTpuubl

JTtobyto cTpoky npon3BosbHOR MaTpuLbl A
MOXHO pacCMaTpuBaTb Kak MaTpuULy U3 OfHOI
cTpokun. Hanpumep, maTpuua

12
=134
COCTOUT U3 ABYX CTPOK
P =(12),
P,=(3 4),

PaCCMAaTpPMNBAEMbBIX KaK OTAEJIbHbIE
OAHOCTPOYHbIE MATpULbI.

MaTtematuka, Mogynb 1, Jlekuns 1.3



PaHnr maTpuubl

CnenoBaTenbHO, K HAM NPYMEHVMBI
ONpefeseHHble paHee NpaBuia CIOXKEHUA MATpULL
N YMHOXEHUA MAaTPULLbl HA YUCO:

MaTtematuka, Mogynb 1, Jlekuns 1.3



PaHnr maTpuubl

CnenoBaTenbHO, K HAM NPYMEHVMBI
ONpefeseHHble paHee NpaBuia CIOXKEHUA MATpULL
N YMHOXEHUA MAaTPULLbl HA YUCO:

P1 + P,

MaTtematuka, Mogynb 1, Jlekuns 1.3



PaHnr maTpuubl

CnenoBaTenbHO, K HAM NPYMEHVMBI
ONpefeseHHble paHee NpaBuia CIOXKEHUA MATpULL
N YMHOXEHUA MAaTPULLbl HA YUCO:

Pi+P=(12)+(3 4

MaTtematuka, Mogynb 1, Jlekuns 1.3



PaHnr maTpuubl

CnenoBaTenbHO, K HAM NPYMEHVMBI
ONpefeseHHble paHee NpaBuia CIOXKEHUA MATpULL
N YMHOXEHUA MAaTPULLbl HA YUCO:

Pr+P=(12)+(34) =
= (143 2+4) = (4 6),

MaTtematuka, Mogynb 1, Jlekuus 1.3 3 /40



PaHnr maTpuubl

CnenoBaTenbHO, K HAM NPYMEHVMBI
ONpefeseHHble paHee NpaBuia CIOXKEHUA MATpULL
N YMHOXEHUA MAaTPULLbl HA YUCO:

Pr+P=(12)+(34) =
= (143 2+4) = (4 6),

2. Py

MaTtematuka, Mogynb 1, Jlekuus 1.3 3 /40



PaHnr maTpuubl

CnenoBaTenbHO, K HAM NPYMEHVMBI
ONpefeseHHble paHee NpaBuia CIOXKEHUA MATpULL
N YMHOXEHUA MAaTPULLbl HA YUCO:

Pr+P=(12)+(34) =
= (143 2+4) = (4 6),

2-P1=2-(12)=

MaTtematuka, Mogynb 1, Jlekuus 1.3 3 /40



PaHnr maTpuubl

CnenoBaTenbHO, K HAM NPYMEHVMBI
ONpefeseHHble paHee NpaBuia CIOXKEHUA MATpULL
N YMHOXEHUA MAaTPULLbl HA YUCO:

Pr+P=(12)+(34) =
= (143 2+4) = (4 6),

2-P1=2-(12)= (21 22)=(2 4).

Matematuka, Mogynb 1, Jlekuusi 1.3 3 /40



PaHnr maTpuubl

Onpegenexne
[lycTb a1, g, ..., (v - AEACTBUTENBHBIE YUCHA,

Py, P>, ..., P,, - ctpokn maTpuusl A. Beipaxxerne
a1P1 + oo Py + ... + a, P, Ha3biBaeTcs
JINHEWHOW KoOMOWHauuneii CTpPoK
Py, Py, ..., P, c koatbdmumentamu aq, ao, ..., &y,

MaTtematuka, Mogynb 1, Jlekuns 1.3



PaHnr maTpuubl

OnpeneneHne

JInHeiiHaa komMbuHaLMA CTPOK MaTpuLbl
Ha3blBaeTCA TPUBMAJIbHOW, eCnun Bce ee
KO3 PULMEHTBI PaBHbI HYJHO, U
HEeTPUBUANbHOWM, eCnun XoTs Obl OAUH U3
KO3(PPULNEHTOB OTANYEH OT HYJISA.

MaTtematuka, Mogynb 1, Jlekuns 1.3




PaHnr maTpuubl

Onpeaenerue
Ctpokun Py, P, ..., P, maTpuubl A Ha3biBatoTCs

JINHENHO 3aBNCUMbIMW, €CNN CYLLECTBYET
HETPUBMAbHAs INHEHAsh KOMOUHALNS STUX
CTPOK, paBHasi HYNeBOWN CTPOKE.

MaTtematuka, Mogynb 1, Jlekuus 1.3 6 /40



PaHnr maTpuubl

Onpeaenerue
Ctpokun Py, P, ..., P, maTpuubl A Ha3biBatoTCs

JINHENHO HE3AaBUCUMbIMMN, €CIN TONbKO UX
TpVBMaibHas JHeRHas KOMOMHaLUNA paBHa

HYJ1IEBOA CTPOKE.

MaTtematuka, Mogynb 1, Jlekuns 1.3



PaHnr maTpuubl

OnpeneneHne
Panrom matpuubl A HasbiBaeTcs
MaKCUMaJlbHOE YUCNIO ee NINHEHO HE3aBUCUMbIX

CTPOK.

MaTtemaTtuka, Mogynb 1, Jlekuus 1.3 8 /40



PaHnr maTpuubl

OnpeneneHne
Panrom matpuubl A HasbiBaeTcs
MaKCUMaJlbHOE YUCNIO ee NINHEHO HE3aBUCUMbIX

CTPOK.
Obo3zHauenne: rangA, r(A), r.

MaTtematuka, Mogynb 1, Jlekuus 1.3 8 /40



PaHnr maTpuubl

[pumepebi:

MaTtematuka, Mogynb 1, Jlekuns 1.3



PaHnr maTpuubl

[pumepebi:
1. MaTpuua
12
A—
COCTOUT W3 ABYX JIMHEHO 3aBUCKHMbIX CTPOK

Pr=(12)nP,=(24),

MaTtematuka, Mogynb 1, Jlekuns 1.3



PaHnr maTpuubl

T.K. A1 HUX MOXXHO COCTaBUTb HETPUBKANBHYIO
JIMHERHYO KOMDVHALUIO, paBHYO HYJIEBOIA
CTPOKE:

Matematuka, Mogynb 1, Jlekuus 1.3 10 / 40



PaHnr maTpuubl

T.K. A1 HUX MOXXHO COCTaBUTb HETPUBKANBHYIO
JIMHERHYO KOMDVHALUIO, paBHYO HYJIEBOIA
CTPOKE:

2. P — P,

Matematuka, Mogynb 1, Jlekuus 1.3 10 / 40



PaHnr maTpuubl

T.K. A1 HUX MOXXHO COCTaBUTb HETPUBKANBHYIO
JIMHERHYO KOMDVHALUIO, paBHYO HYJIEBOIA
CTPOKE:

2-PL—Py,=2-(12)—(2 4

Matematuka, Mogynb 1, Jlekuus 1.3 10 / 40



PaHnr maTpuubl

T.K. 414 HAX MOXXHO COCTaBUTb HETPUBUAJIbHYHO
JIMHERHYO KOMDVHALUIO, paBHYO HYJIEBOIA
CTPOKE:
2-PL—P,=2-(12)—(24) =
= (2:1-2 2:2—4)

Matematuka, Mogynb 1, Jlekuus 1.3 10 / 40



PaHnr maTpuubl

T.K. 414 HAX MOXXHO COCTaBUTb HETPUBUAJIbHYHO
JIMHERHYO KOMDVHALUIO, paBHYO HYJIEBOIA
CTPOKE:
2-PL—P,=2-(12)—(24) =
= (2:1-2 2:2-4) = (0 0).

MaTtemaTtuka, Mogynb 1, Jlekuusi 1.3 10 / 40



PaHnr maTpuubl

T.K. 414 HAX MOXXHO COCTaBUTb HETPUBUAJIbHYHO
JIMHERHYO KOMDVHALUIO, paBHYO HYJIEBOIA
CTPOKE:
2-PL—P,=2-(12)—(24) =
= (2:1-2 2:2-4) = (0 0).

CooTeeTcTBeHHO, rangA = 1.

MaTtemaTtuka, Mogynb 1, Jlekuusi 1.3 10 / 40



PaHnr maTpuubl

2. MaTtpuua
10
B=101
02
COCTOUT N3 TPex CTPOK

PL=(10),P,=(01)unhkPs=

MaTtematuka, Mogynb 1, Jlekuns 1.3



PaHnr maTpuubl

Crpoku Py n P3 nuxeiino 3aBucrmebl,

MaTtematuka, Mogynb 1, Jlekuns 1.3



PaHnr maTpuubl

Ctpoku Py n P3 nuHeliHo 3aBUCKMBbI, T.K.

2.P,— P;

MaTtematuka, Mogynb 1, Jlekuns 1.3



PaHnr maTpuubl

Ctpoku Py n P3 nuHeliHo 3aBUCKMBbI, T.K.

2-P,—P3=2-(01)— (0 2)

MaTtematuka, Mogynb 1, Jlekuns 1.3



PaHnr maTpuubl

Ctpoku Py n P3 nuHeliHo 3aBUCKMBbI, T.K.
2-P,—P3=2-(01)—(0 2) =
= (2:0-0 21-2)

MaTtematuka, Mogynb 1, Jlekuns 1.3



PaHnr maTpuubl

Ctpoku Py n P3 nuHeliHo 3aBUCKMBbI, T.K.
2:-P,—P;=2-(0 1) — (0 2) =
= (2:0-0 2:1-2) = (0 0),

MaTtematuka, Mogynb 1, Jlekuns 1.3



PaHnr maTpuubl

Ctpoku Py n P3 nuHeliHo 3aBUCKMBbI, T.K.
2:-P,—P;=2-(0 1) — (0 2) =
= (2:0-0 2:1-2) = (0 0),

a cTpoku P; u P, nuHeliHo He3aBUCUMBI,

MaTtematuka, Mogynb 1, Jlekuns 1.3



PaHnr maTpuubl

Ctpoku Py n P3 nuHeliHo 3aBUCKMBbI, T.K.
2-P,—P3=2-(01)—(02) =
= (2:0-0 2:1-2) = (0 0),
a cTpoku Py n P, nuHeliHo He3aBUCKMBI, T.K.
TOJILKO UX TPUBMANIbHASA NMHEAHAsH KOMDUHALMS
PaBHA HYNIEBOI CTPOKE:

MaTtematuka, Mogynb 1, Jlekuus 1.3 12 / 40



PaHnr maTpuubl

Ctpoku Py n P3 nuHeliHo 3aBUCKMBbI, T.K.
2-P,—P3=2-(01)—(02) =
= (2:0-0 2:1-2) = (0 0),
a cTpoku Py n P, nuHeliHo He3aBUCKMBI, T.K.
TOJILKO UX TPUBMANIbHASA NMHEAHAsH KOMDUHALMS
PaBHA HYNIEBOI CTPOKE:

0-PL+0-P,

MaTtematuka, Mogynb 1, Jlekuus 1.3 12 / 40



PaHnr maTpuubl

Ctpoku Py n P3 nuHeliHo 3aBUCKMBbI, T.K.
2-P,—P3=2-(01)—(02) =
= (2:0-0 2:1-2) = (0 0),
a cTpoku Py n P, nuHeliHo He3aBUCKMBI, T.K.
TOJILKO UX TPUBMANIbHASA NMHEAHAsH KOMDUHALMS
PaBHA HYNIEBOI CTPOKE:

0-P1+0-P,=0-(10)+0-(0 1)

MaTtematuka, Mogynb 1, Jlekuus 1.3 12 / 40



PaHnr maTpuubl

Ctpoku Py n P3 nuHeliHo 3aBUCKMBbI, T.K.
2-P,—P3=2-(01)—(02) =
= (2:0-0 2:1-2) = (0 0),

a cTpoku Py n P, nuHeliHo He3aBUCKMBI, T.K.
TOJILKO UX TPUBMANIbHASA NMHEAHAsH KOMDUHALMS
PaBHA HYNIEBOI CTPOKE:

0-P1+0-P,=0-(10)+0-(01) =

= (0-14-0-0 0-040-1)

MaTtematuka, Mogynb 1, Jlekuus 1.3 12 / 40



PaHnr maTpuubl

Ctpoku Py n P3 nuHeliHo 3aBUCKMBbI, T.K.
2-P,—P3=2-(01)—(02) =
= (2:0-0 2:1-2) = (0 0),
a ctpokn Py n P, nnHeiiHo He3aBMCUMBI, T.K.
TOJILKO UX TPUBMANIbHASA NMHEAHAsH KOMDUHALMS
PaBHA HYNIEBOI CTPOKE:
0-P1+0-P,=0-(10)+0-(01) =
= (0:1+0-0 0-0+0-1) = (0 0).

MaTtematuka, Mogynb 1, Jlekuns 1.3



PaHnr maTpuubl

B 1o e Bpems Bce Tpu cTpoku Py, Py n Ps
OyayT AMHERHO 3aBUCUMSI,

MaTtematuka, Mogynb 1, Jlekuns 1.3



PaHnr maTpuubl

B 1o e Bpems Bce Tpu cTpoku Py, Py n Ps
OyayT AMHEAHO 3aBUCKUMBI, T.K. AJISt HUX MOXHO
COCTaBWUTb HETPUBUANBbHYIO JIVHERHYIO
KOMDWHALMIO, PaBHYO HYNEBOW CTPOKE:

MaTtematuka, Mogynb 1, Jlekuns 1.3



PaHnr maTpuubl

B 1o e Bpems Bce Tpu cTpoku Py, Py n Ps
OyayT AMHEAHO 3aBUCKUMBI, T.K. AJISt HUX MOXHO
COCTaBWUTb HETPUBUANBbHYIO JIVHERHYIO

KOMOUHALMIO, PaBHYHO HYJIEBOW CTPOKE:
0-Pi+2-P,—P;=(0 0).

MaTtematuka, Mogynb 1, Jlekuns 1.3



PaHnr maTpuubl

B 1o e Bpems Bce Tpu cTpoku Py, Py n Ps
OyayT AMHEAHO 3aBUCKUMBI, T.K. AJISt HUX MOXHO
COCTaBWUTb HETPUBUANBbHYIO JIVHERHYIO
KOMOMHaUWIO, paBHYHO HYNEBOV CTPOKE:
0-Pi+2-P,—P;=(0 0).

CooTBeTcTBeHHO, rangB = 2.

Matematuka, Mogynb 1, Jlekuus 1.3 13 / 40



PaHnr maTpuubl

Haunbonee pacnpocTpaHeHHbIM METOLOM
ONpeAeneHns paHra NPoOW3BOJbHON MaTpULbl
SABNSAETCA METO/, 3/IeMeHTaPHbIX
npeobpa3oBaHWA, oNUPaLWKNACA Ha
cnefyrouine aBe TEOPEMBbI.

MaTtematuka, Mogynb 1, Jlekuus 1.3 14 / 40



PaHnr maTpuubl

Teopema (0 paHre MaTpuibl Npyu 31€MeEHTaPHbIX
npeobpazoBaHmnsix)

MaTtematuka, Mogynb 1, Jlekuus 1.3 15 / 40



PaHnr maTpuubl

Teopema (0 paHre MaTpuibl Npyu 31€MeEHTaPHbIX

npeobpazoBaHmnsix)
PaHr maTpuubl HE MEHSETCA NPW 3NeMeHTapPHbIX

npeobpasoBaHmAX.

MaTtematuka, Mogynb 1, Jlekuns 1.3



PaHnr maTpuubl

Teopema (o paHre cTyneH4aToi MaTpuLbl)

MaTtematuka, Mogynb 1, Jlekuns 1.3



PaHnr maTpuubl

Teopema (o paHre cTyneH4aToi MaTpuLbl)
PaHr cTyneHy4aToll MaTpuLbl paBeH KOMYeCTBY
HEHYNEBbIX CTPOK.

MatemaTtuka, Mogynb 1, Jlekuus 1.3 16 / 40



PaHnr maTpuubl

Meton anemeHTapHbix npeobpazoBaHuii 415
onpeneneHns paHra npon3BoabHON MaTPULibI:

MaTtematuka, Mogynb 1, Jlekuusi 1.3 17 / 40



PaHnr maTpuubl

Meton anemeHTapHbix npeobpazoBaHuii 415
onpefeneHns paHra npon3BoJbHON MaTpULbl:
1. C nomoLLbto 31eMeHTapHbIX Npeobpa3oBaHuii
NPUBOANM LAHHYKO MATPULY K CTYNeH4YaToMy

BUAY.

MaTtematuka, Mogynb 1, Jlekuusi 1.3 17 / 40



PaHnr maTpuubl

Meton anemeHTapHbix npeobpazoBaHuii 415
onpeneneHns paHra npon3BoabHON MaTPULibI:
1. C nomoLLbto 31eMeHTapHbIX Npeobpa3oBaHuii
NPUBOANM LAHHYKO MATPULY K CTYNeH4YaToMy
BUAY.

2. Onpepensiem paHr NCXofLHOW MaTpuLbl Kak
KOJINYECTBO HEHYNEBbIX CTPOK B MOJYyYMBLUEACS
CTyneH4YaTol mMaTpuue.

MaTtematuka, Mogynb 1, Jlekuusi 1.3 17 / 40



Onpegenntens MaTpuLbl

MaTtematuka, Mogynb 1, Jlekuns 1.3



Onpegenntens MaTpuLbl

Onpegenntens ABASETCS XapaKTePUCTUKON
NCKAHOHNTENBHO KBAZLPATHBIX MATpuL.

MaTtematuka, Mogynb 1, Jlekuns 1.3



Onpegenntens MaTpuLbl

Onpegenntens ABASETCS XapaKTePUCTUKON
NCKAHOHNTENBHO KBAZLPATHBIX MATpuL.

OnpeneneHne

Onpepgenntenem KBagpaTHOW MaTpuubl
Ha3bIBAETCA YNCI0, BbIYUCASIEMOE MO 33JaHHOMY
NpaBuy U3 3NEMEHTOB JaHHOR MaTpuLibl.

MaTtematuka, Mogynb 1, Jlekuns 1.3



Onpegenntens MaTpuLbl

Ecan A = (aj) - 310 KBagpaTHast MaTpuLa
nopsigka n,

MaTtematuka, Mogynb 1, Jlekuns 1.3



Onpegenntens MaTpuLbl

Ecan A = (aj) - 310 KBagpaTHast MaTpuLa
NopsiAka N, TO ee ONpefenunTeb Ha3blBaeTCs
OnpeaennTeNemM n-ro Nopsiaka n 3anncbiBaeTcs B
BUZE:

di1 d12 ... din
dp1 422 ... dp

dnl dpn2 ... dpn

MaTtematuka, Mogynb 1, Jlekuns 1.3



Onpegenntens MaTpuLbl

Ecan A = (aj) - 310 KBagpaTHast MaTpuLa
NopsiAka N, TO ee ONpefenunTeb Ha3blBaeTCs
OnpeaennTeNemM n-ro Nopsiaka n 3anncbiBaeTcs B

BUAE:
di1 4di12 ... din
dar1 as» ... as
dnl dpn2 ... dpn

KpaTkne obosnauenns: det A, AA, |A|.

MaTtematuka, Mogynb 1, Jlekuns 1.3




Onpegenntens MaTpuLbl

[TpuBeaemM npaBuia BbIYUCIEHNS ONpeaennTenel
nopsinkos 1, 2 n 3:

MaTtematuka, Mogynb 1, Jlekuns 1.3



Onpegenntens MaTpuLbl

[TpuBeaemM npaBuia BbIYUCIEHNS ONpeaennTenel
nopsinkos 1, 2 n 3:
I.n=1

MaTtematuka, Mogynb 1, Jlekuns 1.3



Onpegenntens MaTpuLbl

MpuBesem npaBuna BoIYNCNEHNS ONpeAennTeNeil
nopsinkos 1, 2 n 3:

l.n=1

A = (a11) - MaTpuua, COCTOSILLSS TOJBKO U3
OLHOTO 3/IEMEHTA a17.

MaTtematuka, Mogynb 1, Jlekuns 1.3



Onpegenntens MaTpuLbl

[TpnBeaem npaBuaa BbIYUCAEHNS ONpeaennTenel
nopsinkos 1, 2 n 3:

I.n=1

A = (a11) - MaTpuua, COCTOSILLSS TOJBKO U3
OfHOrO 3siemMeHTa aj;. lorga det A = asg.

MaTtematuka, Mogynb 1, Jlekuns 1.3



Onpegenntens MaTpuLbl

[lpvBesem npaBuna BbIYUCAEHNS ONpefennTeneil
nopsinkos 1, 2 n 3:

I.n=1

A = (a11) - MaTpuua, COCTOSILLSS TOJBKO U3
OfHOrO 3siemMeHTa aj;. lorga det A = asg.
[pumep:

A=(3),detA=3.

MaTtematuka, Mogynb 1, Jlekuns 1.3



n=2

Onpegenntens MaTpuLbl

MaTtematuka, Mogynb 1, Jlekuns 1.3




2. n

Onpegenntens MaTpuLbl

a1l 4d12
dp1 a2

MaTtematuka, Mogynb 1, Jlekuns 1.3




Onpegenntens MaTpuLbl

2.n=
a1 a
A— 11 4912
dp1 a
det A

MaTtematuka, Mogynb 1, Jlekuns 1.3



Onpegenntens MaTpuLbl

2.n=
a1l 4d12
A - 1
dp1 a2
di1 412
det A =
dl1 dx

MaTtematuka, Mogynb 1, Jlekuns 1.3




Onpegenntens MaTpuLbl

2. n=2
a1l 4d12
A= ,
dp1 a2
di1 412
det A = = a11d72 — a»1ad1o.
dl1 dx

MaTtematuka, Mogynb 1, Jlekuns 1.3




Onpegenntens MaTpuLbl

2. n=2
a1l 4d12
A= ,
dp1 a2
di1 412
det A = = 311477 — a»14di?.

dp1 a2
Onpenenutens 2-oro nopsiika BblYNCASIETCS Kak
NMPON3BEAEHNE SIEMEHTOB MJITABHOW AMAroHanu
MUHYC MPOU3BEAEHNE SNEMEHTOB NODOYHOINA
[ViaroHanu.

MaTtematuka, Mogynb 1, Jlekuus 1.3 21 / 40



Onpegenntens MaTpuLbl

[pumep:

MaTtematuka, Mogynb 1, Jlekuns 1.3



Onpegenntens MaTpuLbl

[pumep:

= (32)

MaTtematuka, Mogynb 1, Jlekuns 1.3



Onpegenntens MaTpuLbl

[pumep:
12
A p—
(53)

det A

MaTtematuka, Mogynb 1, Jlekuns 1.3



Onpegenntens MaTpuLbl

[pumep:
12
A p—
(3

12
det A = '3 5‘

MaTtematuka, Mogynb 1, Jlekuns 1.3



Onpegenntens MaTpuLbl

[pumep:

12
()
12
detA'3 5‘ =1.5-3.2=-1

MaTtematuka, Mogynb 1, Jlekuns 1.3



Onpegenntens MaTpuLbl

MaTtematuka, Mogynb 1, Jlekuns 1.3




Onpegenntens MaTpuLbl

MaTtematuka, Mogynb 1, Jlekuns 1.3




Onpegenntens MaTpuLbl

3.n=3
d11 d12 413
det A= |ay; axp ax

d31 d32 433

MaTtematuka, Mogynb 1, Jlekuns 1.3



Onpegenntens MaTpuLbl

3.n=3
d11 d12 413
det A= |ay; axp axi| =

d31 d32 433

= a11a22a33 + @12a234831 + @21432813—

—d31d22d13 — d32d23d11 — d214d12433.

MaTtematuka, Mogynb 1, Jlekuus 1.3 23 / 40



Onpegenntens MaTpuLbl

d11 d12 413
det A= |ay; axp axi| =

d31 d32 433
= a11a22a33 + @12a234831 + @21432813—

—d31d22d13 — d32d23d11 — d214d12433.

[laHHas dbopMyna Ha3bIBaeTCs MPaBUJIOM
TpPeyroJsibHNKOB.

MaTtemaTtuka, Mogynb 1, Jlekuus 1.3 23 / 40



Onpegenntens MaTpuLbl

HazgaHue dopmynbl obycnosneHo ee
reomMmeTpmnyeckoim nHrTepnpeTauynen.

MaTtematuka, Mogynb 1, Jlekuns 1.3



Onpegenntens MaTpuLbl

3ﬂeMeHTb| CO 3HAKOM <<—|—>>
d11d22a33 + @12a23a31 + 4218323813

MaTtematuka, Mogynb 1, Jlekuns 1.3



Onpegenntens MaTpuLbl

3ﬂ€M€HTbI CO 3HAKOM <<—|—>>
a11d22a33 + @12a23a31 + 4218323813
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Onpegenntens MaTpuLbl

3ﬂ€M€HTbI CO 3HAKOM <<—|—>>
d11da22a33 + @12a23a31 + 4218323813

dil 4d12 413
+ |a21 3
a3t~ d3p 433
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Onpegenntens MaTpuLbl

3ﬂ€M€HTbI CO 3HAKOM <<—|—>>
d11d22a33 + 812823431 1+ 821832313

di1 412 4di13
+ a2 23]
da31 a3» ass
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Onpegenntens MaTpuLbl

3ﬂ€M€HTbI CO 3HAKOM <<—|—>>
d11d22a33 + @12a23a31 + 4218323813

d12 di3 dilr 412 413
+ |a21 -+ |a21 3
d3t—d32 d33
di1 412 413
+ |a2 23|,
d31 d32 433
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Onpegenntens MaTpuLbl

D1IeMEHTbl CO 3HAaKOM «-»

—d31d22d13 — d32d23d11 — d214d12433
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Onpegenntens MaTpuLbl

D1IeMEHTbl CO 3HAaKOM «-»

—d31d22d13 — d32d23d11 — d214d124d33

di1 di12 413
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Onpegenntens MaTpuLbl

D1IeMEHTbl CO 3HAaKOM «-»

—d31d22d13 — d32d23d11 — d214d124d33

31% d13

— [921—4d22 \d23
d31 432 4a33
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Onpegenntens MaTpuLbl

D1IeMEHTbl CO 3HAaKOM «-»

—d31d22d13 — d32d23d11 — d214d124d33

d1i._d12 413

— 3213

d31 432 433
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Onpegenntens MaTpuLbl

D1IeMEHTbl CO 3HAaKOM «-»

—d31d22d13 — d32d23d11 — d214d12433

di1 d12 413 31% d13

- da23| — [d21—d22 \d23
das3 d31 d32 asjz

A1 4912 413

— 4921 d23

d31 Q432 4as3
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Onpegenntens MaTpuLbl

[lpumep:
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Onpegenntens MaTpuLbl

[lpumep:

det A =

S W Ol
O = DN
w =
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Onpegenntens MaTpuLbl
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Onpegenntens MaTpuLbl
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w S W o1

Onpegenntens MaTpuLbl

+2-4.6+3-0-1
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Onpegenntens MaTpuLbl

[lpumep:
521
detA=1(3 1 4| =
603

~5.1-3+2-4.6+3-0-1—
—6-1-1
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Onpegenntens MaTpuLbl

[lpumep:
521
detA=1(3 1 4| =
603

~5.1-3+2-4.6+3-0-1—
—6-1-1—3-2-3
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Onpegenntens MaTpuLbl

[lpumep:
521
detA=1(3 1 4| =
603

~5.1-34+2-4-6+3-0-1—
—6-1-1-3-2-3-5-0-4
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Onpegenntens MaTpuLbl

[lpumep:
521
detA=1(3 1 4| =
603

~5.1-34+2-4-6+3-0-1—
—6-1-1-3-2-3-5-0-4=
— 30.
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CeolicTBa onpefennTeneil

MaTtematuka, Mogynb 1, Jlekuns 1.3



CeolicTBa onpefennTeneil

1. Onpegenutens He N3MEHNTCS, ECU K
3/1eMeHTaM Kakoli-1mbo cTpokn (cTonbua)
npnbaBnTb COOTBETCTBYIOLLNE SJIEMEHTI
napasnfensHoi cTpokn (cToabua), yMHOXKEHHbIE
Ha ntoboe yuncno.
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CeolicTBa onpefennTeneil

1. Onpegenutens He N3MEHNTCS, ECU K
3/1eMeHTaM Kakoli-1mbo cTpokn (cTonbua)
npnbaBnTb COOTBETCTBYIOLLNE SJIEMEHTI
napasnfensHoi cTpokn (cToabua), yMHOXKEHHbIE

Ha ntoboe Yyncno.
a1 a ailta-ay; apta-ax

d21 d22 d21 d22
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CeolicTBa onpefennTeneil

2. pn nepecTaHoBKe MeCTaMu ABYX
napasienbHbix cTpok (cTonbuos) 3Hak
ONpeAeNnTeNst MEHSIETCS HA MPOTUBOMNONOXKHbIN.
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CeolicTBa onpefennTeneil

2. pn nepecTaHoBKe MeCTaMu ABYX

napasienbHbix cTpok (cTonbuos) 3Hak

ONpeAeNnTeNst MEHSIETCS HA MPOTUBOMNONOXKHbIN.
dil a2 do1 422

dp1 a2 ai1 412
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CeolicTBa onpefennTeneil

3. Obwmnii MHOXUTENL SNEMEHTOB KaKOW-N1Mbo
cTpoku (cTonbua) onpesennTenst MOXXHO
BbIHECTW 32 3HAK OMPeAeUTENS.
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CeolicTBa onpefennTeneil

3. Obwmnii MHOXUTENL SNEMEHTOB KaKOW-N1Mbo
cTpoku (cTonbua) onpesennTenst MOXXHO
BbIHECTW 32 3HAK OMPeAeUTENS.

Q-ap; (-dp? o di1 4di12

ani dano dp1 a2
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CeolicTBa onpefennTeneil

4. Ecnn anemeHTbI Kakoii-nnbo cTpokn (crtonbua)
ONpeaenunTeNs NpeAcTaBastoT coboli CyMMbl ABYX
CllaraeMbix, TO ONPeAeNNTENb MOXET ObiTb
Pa3/loKeH Ha CyMMY COOTBETCTBYHOLLMX
onpenennTenen.
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CeolicTBa onpefennTeneil

4. Ecnn anemeHTbI Kakoii-nnbo cTpokn (crtonbua)
onpefennTens nNpeacTaBnatoT coboit cyMMbl ABYX
Cnaraemblx, TO ONPEAENTENb MOXKET ObIThb
Pa3/IOXKEH HA CYMMY COOTBETCTBYHOLLINX
onpenennTenen.

ai1t+bir an+bi aiy a2 n b11 b1

ani dan? dp1 dax do1 4a2
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BbiuncneHune onpegennTensi Npon3BOJbHOIO
nopsigka
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BbiuncneHune onpegennTensi Npon3BOJbHOIO
nopsgka

Onpegenerne
MuHopom M;; snemenTa aj; onpegenntens n-ro
nopsifika HasbiBaetcs onpegenntens (n — 1)-ro
NOpsiaKa, KOTOPbIA MONy4aeTcst N3 onpeaennTens
N-ro Nopsifika BblYEPKUBAHNEM CTPOKM 1
cTonbua, Ha mepeceyeHnt KOTOpbIX CTONT

SNIEMEHT ajj, T.e. CTPOKU C HOMEPOM | 1 cTosbua

C HOMEPOM . i)
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Bbiuncnenune on PEAENNTENA NPON3BOJIBHOIO

nopsigka

[pumep.
1 3 =2
Ecom A=]0 5 7],
—21 0
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Bbiuncnenune on PEAENNTENA NPON3BOJIBHOIO

nopsiaKa
[pumep.
1 3 =2
Ecom A=]0 5 7], 10
—21 0
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Bbiuncnenune on PEAENNTENA NPON3BOJIBHOIO

nopsiaKa
[pumep.
1 3 =2
Ecom A=]0 5 7], 10
—-21 0
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Bbiuncnenune on PEAENNTENA NPON3BOJIBHOIO

nopsgka

[pumep.
Ecom A =
Ms;
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Bbiuncnenune on PEAENNTENA NPON3BOJIBHOIO

nopsigka

[pumep.
Ecom A=
Ms;
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Bbiuncnenune on PEAENNTENA NPON3BOJIBHOIO

nopsigka
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Bbiuncnenune on PEAENNTENA NPON3BOJIBHOIO

nopsigka
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BbiuncneHune onpegennTensi Npon3BOJbHOIO
nopsgka

Onpenenenne
Anrebpanveckum pgonosHeHuem A;

3/1IEMEHTa ajj ONpedenuTens n-ro nopsiaka
HasbiBaeTca Ymcno, pasHoe (—1) M.

MaTtematuka, Mogynb 1, Jlekuns 1.3



Bbiuncnenune on PEAENNTENA NPON3BOJIBHOIO

nopsigka

[pumep.

Ecoin A=1]1
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Bbiuncnenune on PEAENNTENA NPON3BOJIBHOIO

nopsiaka
[pumep.
2 0 3
Ecom A=|1 2 2| 70
—5 =21

Az
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Bbiuncnenune on PEAENNTENA NPON3BOJIBHOIO

nopsiaka
[pumep.
2 0 3
Ecom A=|1 2 2| 70
—5 =21

Az = (—1)3+2M32
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Bbiuncnenune on PEAENNTENA NPON3BOJIBHOIO

nopsiaka
[pumep.
2 0 3
Ecom A=|1 2 2| 70
—5 =21

Az = (—1)3+2M32
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Bbiuncnenune on PEAENNTENA NPON3BOJIBHOIO

nopsiaka
[pumep.
2 3
Ecom A=]1 2], TO

Az = (—1)3+2M32
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Bbiuncnenune on PEAENNTENA NPON3BOJIBHOIO

nopsiaka
[pumep.
2 3
Ecom A=]1 2|, 1O

Az = (—1)3+2M32
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Bbiuncnenune on PEAENNTENA NPON3BOJIBHOIO

nopsiaka
[pumep.
2 3
Ecom A=]1 2|, 1O

2 3
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Bbiuncnenune on PEAENNTENA NPON3BOJIBHOIO

nopsiaka
[pumep.
2 3
Ecom A=]1 2|, 1O
2 3
Ap = (1) Mg = (1) |1 2' —

— —(4-3)=-1.
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BbiuncneHune onpegennTensi Npon3BOJbHOIO
nopsigka

Teopema (Teopema paznoxerus)
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BbiuncneHune onpegennTensi Npon3BOJbHOIO
nopsgka

Teopema (Teopema paznoxerusi)

OnpegennTtens KBagpaTHOW MaTpULbl Nopsigka n
paBeH CyMMe MPOU3BEAEeHNIi S1EMEHTOB N1t0bOro
psiaa (ctpoku uan cTonbua) Ha ux
anrebpanyeckne JOMNONHEHNS,

MaTtematuka, Mogynb 1, Jlekuns 1.3



BbiuncneHune onpegennTensi Npon3BOJbHOIO
nopsigka

[lpumep. Boluncnnte onpegenntens
2 -3 5
A=1]1 0 —4|
2 1 -1
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BbiuncneHune onpegennTensi Npon3BOJbHOIO
nopsgka

[lpumep. Boluncnnte onpegenntens

2 =3 5
A=|1 0 -4
2 1 -1

Boiuncanm onpegennTenb C NOMOLWbBHO
Pa3/10KEHNA NO CTPOKE.
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BbiuncneHune onpegennTensi Npon3BOJbHOIO
nopsgka

[lns ynobctea BbivncaeHust Boibepem 2-yto
CTPOKY, COLEPXKALLYIO HYIEBOV 3NEMEHT
(a2 = 0), nockosbKy Mpu 3TOM HeT
HeobXoAMMOCTI HaxoauTb anrebpanyeckoe
nonosiHeHune Ay, Tak Kak NMponssegeHmne
anAp = 0.
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BbiuncneHune onpegennTensi Npon3BOJbHOIO
nopsigka

NTak,
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BbiuncneHune onpegennTensi Npon3BOJbHOIO
nopsigka

NTak,
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Bbiuncnenune on PEAENNTENA NPON3BOJIBHOIO

nopsigka
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BbiuncneHune onpegennTensi Npon3BOJbHOIO
nopsigka
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Bbiuncnenune on PEAENNTENA NPON3BOJIBHOIO

nopsiika
NTak,
-3 5
A21 _ (_1)2+1 ‘ . _1| _
=—1-(-3-(-1)—5-1)=2,
Aoz
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Bbiuncnenune on PEAENNTENA NPON3BOJIBHOIO

nopsifka
NTak,
-3 5
A21 _ (_1)2+1 ‘ . _1‘ _
— 1-(=3-(-1)-5-1) =2,
2 —3
A23 — (_1)2+3 ‘2 1 ‘
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BbiuncneHune onpegennTensi Npon3BOJbHOIO
nopsigka

MaTtematuka, Mogynb 1, Jlekuns 1.3



BbiuncneHune onpegennTensi Npon3BOJbHOIO
nopsigka

Torga

A = ay Ax + axnhx + aph =
—1-24 04 (—4)- (—8) = 34

OTeT: A = 34.
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