AnammTimdaeckasi TeoMeTpis
Mojyns 1. Marpuunas anredpa.

BekTopHas anreodpa
Tekcr 1.1

Anborarus

Orpeieniurelib KBQJIpaTHON MaTpuIlsl. Beraucsienne ompeeniureseit 1-
oro, 2-oro u 3-ero nopsakoB. CoiicTBa orpejenureseit. Munopsr u aJ-
rebpanydecKkue JOMOJHEHUA 3JIEMEHTOB OlpeJie/nTesid. Boranuciienne orpe-
JICJIUTEIsT TTPOU3BOJIBLHOIO TIOPSAJIKA IIYTEM €0 PA3JIOKEHHS 110 CTPOKE MJIN
crosibity (Teopema pasiioxenusi). Teopema aHHYJIMPOBAHUS.

1 Omnpenenureib MATPUIILI

OnpejieiuTe/ib sIBJISETCS XapaKTePUCTUKON MCKJIIOUUTETbHO KBa/I-
pPaTHBIX MaTPUIIL.

Onpedenerue
OnpenenanresieM KBaJIpaTHON MATPHUIIbI HA3LIBAETCS YNCTIO, BbI-
JHCJIIEMOE TI0 3aIaHHOMY MPABIIY U3 9JEMEHTOB JAaHHONI MATPHIIHL.

Ecin A = (a;j) - 970 KBajipaTHast MaTpulla HOP:AIKA 1, TO ee Olpe-
JIeJINTENIb Ha3bIBAETCA OINPEACTIUTEIEM N-T0 TMOPAIKa W 3alUChIBACTCA B

BUJaeC:
ajp; aig ... Qip
ao1 Q929 ... Q92pn
ap1 Ap2 ... QApp

YOTpeOISIOTCs TaK»Ke CIe/IyIole 0003HaATCHMS

det A, AA, |A].
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

[IpuBeieM mpaBmIa BLIYUCIEHTS OMpejie/nTeneil mopsaakos 1, 2 u 3:

l.n=1

A = (ay1) - MaTpPUIA, COCTOAIISST TOJBKO U3 OJHOTO SJIEMEHTA (11 .
Torna det A = aq;.

Ipumep.

A= (3),det A = 3.

2.n=2
ai; a2 aip ag2

A= , det A = = A11G922 — A21A192.
az1 22 21 22

Ornpenennresib 2-0ro MOpsiaKa BbIUUC/IAETCA KaK [IPOU3BEICHIe /IeMeH-
TOB TJIABHOII JIMaroHaJ il MUHYC IIPOU3BEICHIE 3JIeMEHTOB II0O0YHOIl Jia-
FOHAJIN.

IIpumep.

1 2 1 2
A= 3 5 ,det A = 3 5 =1-5—-3-2=-1.
3.n=3

ail a2 as
det A = |ag1 az az3| = ai1a20a33 + a12a23a31 + A21a32013—
aszp G322 as3
—Qa31022013 — A32023011 — (21012033.
Hannast popmyia Ha3bIBaeTCs MPaBUIOM TPEyroJbHUKOB. Haspa-
Hue popMyJIbl 00YCIIOBIECHO €€ TeOMETPUICCKON nHTepIpeTaiueil.
DJIEMEHTBI, IPOU3BEICHIS KOTOPLIX BXOJIAT B OIPEJIeIUTe]b CO 3HA-
KOM «-», pacIliojaralorcd Tak:

2 Q13 ailr a2 13
Q9o >agzz| + |a asz |,
ass  as33 asi 2 0433

o0pa3ys OTPE30K, COBHAJIAIONIMII ¢ TJIABHOI JAuaroHasblo, U JIBa Tpe-
YIOJbHUKA, CAMMETPUYHBIX OTHOCUTEJILHO TJIABHON JUArOHAJIN.
DJIEMEHTBI, IPOU3BEICHISI KOTOPBHIX BXOISIT B OIPEJIEINTEb CO 3HA-
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

KOM «-», PacIoJaraloTcsd aHaJOTMIHBIM 00pPa30M OTHOCUTEILHO 1OO0OY-
HOII JuaroHaJiu:

aj;p a2 _Aais
— |21 222 (23
31 (32 As3
IIpumep.
5 =2 1
detA=|3 1 —4|=
6 0 -3

2 (CpoiicTBa ompeaeinTesei

1. Onperesuresib He N3MEHNTCSI, eCJIN K 3JIeMeHTaM KaKoii-mbo ¢Tpo-
ki (cTosibria) mpubOaBUTH COOTBETCTBYIOIINE SJIEMEHTHI MapaJlIebHOI
cTpoKH (CTOJIONA), YMHOKEHHBIE Ha JII0O0E THCIIO.

ay aig| _ |G1ntaeazn appte-ag

as1 Q22 as1 a9

2. Ilpu mepecraHoBKe MeCcTaMU JIBYX HapaJIeJIbHBIX CTPOK (CTOJIO-
TOB) 3HAK OIPEJICJIUTE/IST MEHSIETCsT HA TPOTHBOIIOIOKHBII.

a11 aiz| 21 Aa22

ao1 G22 aip ai2

3. O61mnit MHOKUTEITH JIEMEHTOB Kakoif-mbo cTpokn (cToso1a) ompe-
JleJINTeJIsl MOZKHO BBIHECTH 3a 3HAK OlIPeJIe/IUTeId.
Q-app Qa2 o |2
21 a22 @21 a22
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

4. Ec/tu 371eMeHTbI KaKoii-u60 cTpoku (CTo/1011a) orpe/Ie/TuTe st Ipe;i-
CTaBJISIIOT COOOI CyMMBI JIBYX CJIaraeMbIX, TO OIPEJICTNTEb MOXKET ObITh
pas3JI0XKeH Ha CYMMY COOTBETCTBYIOIIMX OIIpEIe/IuTe e
ayi+bi ara+bio ailr a2 bi1 b2

a21 a22 a21 G22 a21 22

5. Onpegenure/b He MEHSIETCs TIPU TPAHCIIOHUPOBAHU.

det A = det AT

6. Onpesenure/b NPOU3BEIEHNA JIBYX KBaJAPaTHBIX MaTpPHI] paBeH
IIPOU3BEJIEHNIO OIIpeJleIuTe Ieil 9TUX MaTPUIIL.

det(A-B) =det A-det B

3 MuHopsl 1 ajiredpanvdecKne JONOJJIHEHUS

Onpedenenue

Munopom M;; anemenTa a;j onpejejuTess n-ro nopAjika HasblBa-
ercs onpejenTesb (n — 1)-ro mopsijika, KOTOPbIi MOJTy9IaeTcst U3 orpe-
TEeJITeNIs N-TO MOPSKa BhIYepKUBAHIEM CTPOKHU U CTOJIOIA, Ha Iepece-
YEeHUU KOTOPBIX CTOUT 3JIEMEHT @j;, T.e. CTPOKH C HOMEPOM % 1 CTOJIOIa
C HOMEPOM .

IIpumep
1 3 =2
EcimA=10 5 7] 10
-2 1 0
5 7
Mll—‘l 0‘—5-0—1-7——7,
1 =2
M32—‘0 7‘—1-7—0-(—2)—7.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Onpedenerue
Anrebpanvyeckum AgonoJiHeHHeM A;; sjieMenTa a;; OIpeienTes

n-ro nopsijiKa HazbiBaeTcs ancio, papnoe (—1)77 M;;.

IIpumep.

2 0 3
EcmmA=|1 2 2| 10

-5 —2 1

1+1 2 |2 2
Ay = (—1) Mllz(—l)'_2 ) =2+4 =06,
Mo — (—1)3+2 o 123 ey
32 = (—1) M32—(1)-12— (4—-3)=-1.

4 Berumnciaenne onpeaemreis IPON3BOJIbLHO-
I'o IIOPAdJKa
Teopema (meopema paznosrcerus)
Omupelennreb KBQJIPATHO MAaTPUILI IIOPSIKA 7 PABEH CyMMe IIPO-

M3BEJICHNI 9JIEMEHTOB JTF000TO psijia (CTPOKHU WJIN CTOJIONA) HA UX aJred-
pardecKue 100 THeHHS.

Ipumep. BoraucanTsb onpeae/nTe b

2 =3 5
A=11 0 -—4).
2 1 -1

Boeraucainm onpejie/inTesib ¢ IMOMOIIBIO pa3/IoXKeHusl 110 cTpoke. s
y1006CTBa BEIYUCIEHUS BBIOEPEM 2-YI0 CTPOKY, COJIEPXKAIIYI0 HYJIEBOI 316~
MeHT (age = (), MOCKOJIbKY TIPH 9TOM HET HEOOXOJNMOCTH HAXOIUTH aJl-
reOpamdaeckoe J0noJHeHne Agy, TaKk KaK IPOU3BEIeHNE a9 Agsg = 0.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Nraxk,
-3 5

Ay = (—1)*T. S =3 (- =) =2,
2 —3

Agz = (—1)*7. 5 1 |="1(2-1-(=3)-2)=-8

Torna A = a1 Aoy + aggAsg + asgAag =1-24+0+ (—4) - (—8) = 34.
Orer: A = 34.

Samevarue

Dra TeopeMa MO3BOJIAeT CBECTH BLIYUC/ICHHIE OIIPEIeJINTEIsSE N-I'0 10-
psifika K orpejennresto mopsgka (n — 1). B memom rpomosikast mpo-
1eJlypa, OJHAKO €€ MOYKHO 3aMETHO YIPOCTUTDL, €CJM BOCIOJIBL30BATHLCS
CBOIiCTBAMU OIIpeIe/InTe I, HAPUMED, CBOHCTBOM 1, KOTOpOE HO3BOJIsI-
erT OOHYJIUTH 3HAYUTE/IbHYIO YaCTh 3JIEMEHTOB KaKoro-mbo psijia (CTpo-
Ki win cTosiona). B aroM ciydae mcdesaerb HEOOXOJUMOCTH CUUTATH
CYIIECTBEHHYIO YaCTh aJre0pandecKux JOMOJHEHU T, COOTBETCTBYIOINX
HYJIEBLIM 3JICMEHTAM.

IIpumep. BorauenTh onpeneanTenb 4-ro mopsiaKa

2 =5 1 2

-3 7 -1 4
A= 5 =9 2 7

4 -6 1 2

[IpeoOpasyem ompeenTe/ b TaK, YTOObBI TPH U3 YETBIPEX 3JIeMEH-
TOB KaKOH-T100 CTPOKN WU CTOJIONA CTaIl PABHBIME HYJ0. [[j1s1 9TOTO
BOCIIOJIb3YeMCs CBOMCTBOM 1. FEro ocobenno yno0HO TPUMEHATD, €CJIN B
ollpeJiesIuTe e CYyIIecTBYeT 3JieMenT, paBubiii £1. Bribepem B KadecTBe
TAKOro 3JIeMEHTa @13 = 1 U € €ro IOMOIIbI0 0OpaTUM BCE OCTaJbHbBIE
9JIeMEeHTBI 3-10 cTo/101a B HyIu. C 9T0i 1e/blo:

a) K 3JIeMeHTaM 2-if CTPOKM MPUOABUM COOTBETCTBYIOIIHE 3JIEMEHTHI
1-it cTpoku;

0) u3 3JeMeHTOB 3-if CTPOKM BBIYTEM 3JIEMEHTBI 1-if CTPOKH, YMHO-
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

JKEeHHble Ha 2;

B) 13 9JIEMEHTOB 4-if CTPOKM BBIYTEM 3JIEMEHTHI 1-if cTpoku (HarmoM-
HUM, 9TO TIPH 9TOM BEJIMIUHA OIPEIEUTE IS He N3MEHUTCH ).

Torma momyanm

2 =512

-1 2 06
A_l 10 3|

2 =100

Pazjoxkum 1oty YeHHbIH onpeienTeb 110 3-My ¢ToJ101ty. B aTom ciy-
Jae HaM JOCTATOYHO IMTOCYUTATH TOJBKO OJIHO aaredpamdecKoe JIOI0JI-
Herune Aps, MOCKOJIbLKY BCE OCTAJIbHBIE 9JIEMEHTDBI 3-er0 CTOJI0IA PABHBI
HYJIIO, a IIPOU3BejeHne JIF0O0Io Ync/ia Ha HYJIb €CTh HYJb.

-1 2 6 -1 2 6
A=1-(-D". 11 1 3/=|1 1 3|
2 —-10 2 —-10
Boerarem m3 371eMeHTOB 1-if CTPOKN HOBOTO OTIPEIeTUTE N YIBOEHHbIE
3JIEMEHTHI 2-i1 CTPOKMU:

-3 0 0
A=|1 1 3
2 -1 0
1 pa3J0KIM STOT OIPEIeUTeNb 0 1-i1 cTpoKe:
A=-3.-(-1)"". _11 g = —-3-1-(0-3-(~1)) = —09.

OtBeT: A = —9.
B jasbHeiineM HaM 110HAI00UTCS €IIe OJIHa, TeopeMa.

Teopema (meopema anHysuposatu)

CyMMa IpON3BeIeHNT 97IeMEHTOB KaKOii-J1n00 cTpoKH (€TosI011a) orpe-
JleJINTe I Ha, ajiredpandecKue JIONOJIHeHNsT K COOTBETCTBYIOMIUM 3JIeMeH-
TaM JPYroii cTpoku (cTosibiia) paBHa HYJIIO.
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MI'TY um. H.9. Baymana Kadeapa “Bricimas maremaTnka’

Ipumep. PaccMoTpum onpeaenTesb TPEThero mopsiiKa
-3 15

-1 2 4.
1 30
Haiiem cymmy mpounsBejieHUit 371eMEHTOB MEPBOI CTPOKHU OIPEJIe -
TeJisd Ha ajreOpanydeckue JTOTOJTHEHNS 9JIEMEHTOB BTOPOii cTpoku. Tora
MeeM:

(—=3) Ao+ 1A +5- Ay =

= (-3)- (_1)2+1 : |; (5)| +1- (_1)2+2 : '_13 g‘ +5- (_1)2+3 . |
(=3) - (=1) - (=15) +1-1-(=5) +5- (=1) - (=10) =
= —45—-5+50=0.

-3 1
1 3

Samevarue

Ornpenesnnresib TPEyroJabHON MaTpPUIILI JIHOOOI0 HOPSIIKA PaBeH IPo-
U3BEJIEHUIO 3JIEMEHTOB TVIABHOI JInaroHaJIn.

Ipumep.
12 —4 7
A=|0 —3 15|=12-(-3)-2= -T2
0O 0 2
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