5. IloaroroBKa K KOHTPOJIbHOIT padoTe 10 MaTpPpUIaM.

ITpumepHBIit BapuaHT.

1. Burauents onpeeuTesnb

-1 -2 4 1
2 3 0 6
Al = 2 2 1 4
3 1 -2 -1

2. Pemuts marpuunoe ypasuenne. Cesiath mpoBEpKY.

S 2
X <§ :;l) — |3 4
7 6
3. Pemuth cucreMy ypaBHeHHUiT TpeMst METOJAMM:

1) meromom Kpamepa,
2) Meros0M 0OpaTHONH MATpHUIB (IPOBEPUTDH BBHIIOJHAMOCTH PABEHCTBA
A-A7t = E);
3) merogom [aycca.

3%1 — T2 + T3 = —11,
5£C1 +£L'2—|—2.I'3 = 8,
ry| + 2I2 + 433‘3 = 16.

4. Haiitu obiee perieHue JIMHEHHONW OIHOPOJHON CUCTEMBI METOIOM
laycca (ykazarh panr marpuisl cucremsl). Caenars MpoBEPKY.

433'1 +6£I§'2 +5QI3 +2$4 +3Z'5 = O,
233‘1 +3LE2 +4.§L’3 +xy4 +2.T5 = 0,
6I1 +9l’2 +x3 +3$4 +2LL’5 = 0,
21‘1 +31’2 —21’3 +Zy4 = 0.

5. Haiitu obrtee perienne JnHeHHOT HEOIHOPOIHON CHCTEMBI METOIOM
[aycca (ykasaTh paHr MaTpUIlbl CHCTEMBbI). BoimeanTs obinee perenue co-
OTBETCTBYIOIIEH OMHOPOIHON CACTEMBI U YaCTHOE PENIeHUE HEOTHOPOIHOMN
cuctembl. CJieslaTh IPOBEPKY.

—X1 +I9 +21’3 —4[134 = 3,
—I —1—3:1:2 —2x3 —2.%'4 = 11,
2%1 —T9 —6]73 —|—9$4 = —2.
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Penienne npuMepHOro BapuaHTA.

1. Berauents onpeemuTesnb

-1 -2 4 1
2 3 0 6
Al = 2 2 1 4

3 1 -2 -1

» [[pumMeHsgeM CBOICTBO ompeaeuTeseil: ecin K dJeMeHTaM KaKoii-1ub0
crpoku (miim cTos10na) onpegeanTeas HpubaBUTH COOTBETCTBYIOIINE dJIe-
MEHTBI JAPYroii ¢TpoKM (mau cTOJIONA), YMHOKEHHBIE HA OJHO U TO JKe
YHCJIO, TO ONPEAEJINTEb He N3MEHAT CBOEH BEJIMYNHDI.

[IpubaBum K mepBOil CTPOKE YETBEPTYIO YMHOXKEHHYIO Ha 2. 3aTeM K
YeTBEPTOil CTPOKE JI00aBUM TPETHIO YMHOKEHHYIO Ha 2.

-1 -2 4 1 5 0 0 -1
4] = 2 3 0 6]_12 3 0 6
2 =2 1 4 2 =21 4
3 1 =2 -1 7T -3 0 7

PackyaspiBaem orpejie/iuTeIb M0 TPeTheMy CTOJIONY, W B TOJIYYEHHOM
OIIpejiesTUTe/Ie TPEThero Mops/iKa, K TpeTheil cTpoKe J106aBUM BTOPYIO.

5 0 -1
|A| = a13A13 + a3 Asz + agsAsg +a3Ais=0—-0+1-12 3 6 |—-0=
T -3 7
50 -1 -
123 6 :—0+3-‘9 13’—0:3-(65+9):222. <
9 0 13

2. Pemuts marpuunoe ypasuenue. Cesiath MpoOBEPKY.
-2 2
X- (g :;l) =3 4
76

-2 2
A= (g :;1) , B=[3 4
7 6
Banumem marpuanoe ypapuenus B suge X A = B. 3nech X — uckomast
MAaTpUIa pasMepHOCThIO [3 X 2].

» O003HaYUM
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YMHOxkaeM 00e 4acTu MaTpUYHOIO YPaBHEHUs CIIPaBa HA MaTPHILY
A~Y obparnyio marpune A :

X A A'=B. A'=X.E=B-A'=X=B-A".

Haxomum obparnyio Marpuiy 1o gopmyne A~ = S (All A21> ‘
|A] \ A1z Az
Al =5 (~2) — (~4)-3 =2
An = My = -2
Agy = —Moy = 4; App = —Mipg = —3; Agpp = My = 5.

1 (-2 4
-1 _ =
4 _2(—3 5)'

2 2
X=BA'=]3 4)1-(3 g‘):
7 6 2
1 —2-(=2)+2-(-3) —2-4+42-5 -2 2
=—. | 3. (-2)+4-(-=3) 3-444.5 | ==.[-18 32| =
2 \7.(-2)+6-(=3) 7-4+6-5 —32 58
~1 1
= -9 16
~16 29
-1\ o, —5+3 4-2
[Tpoeepka: X-A= | —9 16 -<3 2): —45+48 36 —-32 | =
~16 29 —80 4 87 64 — 58
—2 2
=3 4] =B. <
76
N
Orser: X = | -9 16

—-16 29
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3. Pemurp cucremy ypaBHeHuil TpeMsi MeTOJIAMU:
1) meromom Kpawmepa,
2) MeTomoM OOpaTHON MaTpHIlbl (MPOBEPHTH BHITIOJHUMOCTH PABEHCTBA
A-A"'=E);
3) meromom [aycca.

3%1—$2+$3 :—11,
5.1‘1 + o + 21’3 = 8,
r| + 25(]2 + 41’3 = 16.

1) Merox Kpawmepa.

3 —1 1
» Haiiém onpeesnresib OCHOBHON Marpuiipl cucrembl A = [ 5 1 2
1 2 4
3 -1 1
Al=15 1 2/=3-44(-1)-245-2)—(1+5-(-1)-4+2-2-3)=
1 2 4

=12-2+10—-1+20—-12 = 27.

[Tpu BeIunCTeHUN |A| HCTIOIB30BAHO MPABUIO TPEYTOIHHUKA. TaK Kak
|A| # 0, nonyuaem, r(A) = r(A|B) = 3. Cies0BaresibHO, COIIACHO TEO-
peme Kponekepa-Kanejum cucrema coBMecTHa U Olpee/IEHHA, T.e. HMeeT
eIMHCTBEHHOE PeIleHNe.

Beraucium onpeieinre/ i HEN3BECTHBIX:

-11 -1 1 -3 0 3 3 3
Ay, =18 1 2|=8 1 2|=1 ‘ 6 6‘:_18+18:0'
16 2 4 —6 0 6

K mepBoii cTpoke onpeaenuTesns 100aBUIR BTOPYIO U U3 TpeTheil cTpo-
KW BBIYJIHM BTOPYIO, YMHOXKEHHYIO Ha 2.

3 11 1
Ay, =15 8 2:3-‘
1 16 4

— 0+ 198 + 72 = 270.

8 2
16 4

5 2

5 8]
1 4 -

el

[+

Paznoxkunm onpenennTenb mo mepBOil CTPOKe.
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3 -1 —11] [3 -1 —11 s 3
Ay =5 1 8 |=18 0 -3 :]»‘7 _6‘::—48+21::—27
1 2 16 70 -6

Ko BTOpOIi cTpOKe ompetenuTesis J00aBUIN IEPBYIO U K TPeTbeil CTPO-
Ke T00aBWJIN MepPBYI0, YMHOXKEHHYIO Ha 2.

[Tomyannn:
|A| =27; A, =0; A, =270; A,, =-2T.

Ncnonns3yst hopmyabt Kpamepa, Haiiiem pernienue 3a1aHHON CHCTEMBI:

A 0 A 270 A —27
= o1 = —_— = 0 = T2 = —_— = ]_0 = T3 = — = —]_
TTTA T or T T A T T U T A T o7
[Tposepka. [TojcraBuM nmosrydeHHoe perenne B 33/ IaHHYI0 CUCTEMY.
3-0-10-1 = —11, —11 = -11,
5:0+10+2-(—1) =38, =1 8 =8,
0+2-10—-4 = 16. 16  =16.

[Tonyunin TOXK/1eCTBO. <
Otret: ©1 = 0; x5 = 10; 23 = —1.
2) Metos 06paTHOil MATPHITHL.
» B marpuunoii popme sra cucrema 3anumercs B pujge AX = B. 3jech

3 -1 1 —11 1
1 2 4 16 T3
Pemenne nimem B Buge
X=A"'B.
O6patHag maTpuna A~!, Berancagerca mo dopmye
1 A Ay Az
Al = m A Ay As
Az Ay Ass.

Onpegiesinreib MATPUII HANIEH 1IPU PEIIEHUH JIAHHON CHCTEMBbI Me-
rogom Kpawmepa |A| = 27.

Haxoaum asreGpanveckue J0MOJHEHNsI 3JIEMEHTOB 9TOTO OIPEIeNTe-
asg no dopmymnam A;; = (—1) - My

1 2 -1 1
IRHETRaE

2 4 2 4 :6’A31:’
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5 2 3 1 3 1
A12:_'1 4‘:_1871422:‘1 4’:1171432:_15 2‘:_17
5 1 3 —1 3 —1
A13_ 1 2 :97A23:_’1 2‘:_7aA33:‘5 1‘:8

CiiejtoBaTe/ibHO,
1 0 6 —3
At=_—_[-18 11 -1
27\ 9 -7 8

Jlerko uposeputb, uro yciaosue A- A = A7l . A = E uinoaugercs.

] 0 6 -3 3 -1 1 100
A-A1T=—[-18 11 —=1]-[5 1 2|=101 0
21\ 9 _7 3 1 2 4 00 1
PeH_[eHI/Ie CUCTreMbl 3alluCblBa€eM B BI/I,ZLe
) 0 6 -3 —11 0
X=A'"B=—|-18 11 —-1]-| 8 |=(10].«
21\ 9 _7 3 16 1

Orser: 1 =0, x5 = 10, z3 = 1.

3) Meropx Taycca.

» CocTraBuM pacHInpeHHYI0 MATPUILY W BBITIOJTHUM HAJI HEll j1eMeHTap-
HbIe TTPeoOPA30BaHUs MPUBO/ISIINE CUCTEMY K PABHOCHIBHOI.
(1). K 3-eii crpoke npubaBuM 1-y10, yMHOKEHHYIO Ha 2, a 3aTeM KO 2-0ii
CTPOKe NpubaBUM IIEPBYIO.
(2) U3 2-0ii cTpOKH BBIYTEM 3-BIO.

3 -1 1|-11 3 -1 1|-11 3 -1 1|-11
5o 1 2 8 S) 8 0 3| =3 EVQ) 1 0 =3 3
1 2 4] 16 7 0 6| —6 7 0 6| —6

(3). I3 3-eii crpokm BbIYTEM 2-yIO, YMHOKEHHYIO Ha 7.

(4). U3 1-0ii BbIUTEM 2-YI0 YMHOKEHHYIO HAa 3 W 3-bI0 CTPOKY Da3/IeJIiuM
Ha 27.

(5). K 1-o0ii crpoke mobaBum 2-yio, yMHOXKeHHYIO Ha —10 W KO BTOpOii
CTPOKe MpUOABUM TPETHIO, YMHOXKEHHYIO Ha, 3.
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(6). IlepByto ¢TPOKY yMHOXKHM Ha —1 U IOMEHsieM €€ CO BTODOI.

3 -1 1/-11 0 -1 10| -20
f)) 1 0 =3 3 ’(:l) 1 0 =3 3 | ~
0 0 27|-=27 0o 0 1| -1
0 -1 0|-10 1 0 0/ 0
EE) 1 00 0 EE) 0 1 0] 10
0 0 1| -1 00 1]-1

MpbI BBIIOJTHIIA TIPIMOil U oOpaTHBI Xoa MeToma [aycca. Samuiiem
MOJIYIeHHYI0 CUCTEMY, KOTOpas paBHOCHIbHA MCXOIHOH, B CTaHIAPTHOM
BU/IE:

rKT = 0,

Ty = 10, L |

r3 = —1.
Otser: v1 =0, x5 =10, x3 = —1.

4. Haiitu obiee pernenue JMHEHHONW OTHOPOTHON CHUCTEMBI METOIOM
Taycca (ykazaTh panr MaTpuibl cucreMbl). Caenars TpoBEpKY.

4.T1 +6I2 +5$3 +2$4 +3ZL’5 = 0,
21’1 +3]I2 +4I3 +Iy4 +2[L’5 — 0,
6?[71 +9l’2 +x3 +3ZL‘4 +2[E5 = 0,
21’1 +3£L’2 —2£L‘3 +Iy4 = 0.

(5.1)

» Boinuiem MaTpuily cucTeMbl U IIPU HOMOIIK JIEMEHTAPHBIX TPe0d-
pa3oBaHuii IpuBeIEM e€ K paBHOCHJILHOI. Bce sjiementapubie npeodpaso-
BaHHUA TTPaBYIO 9aCTh HE U3MEHAIOT.

O N
W O w o

— R Ot
— W = N
O NN W

—2
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(6) K 1-0it crpoke npubaBum 3-bio U 3-bI0 YMHOXKHM Ha — 1.

23 1 1 1 23 1 1 1
L (23 41 2@ o0 3 0 1]
~ 23 41 -1 ~ 00 =5 0 =2
23 =21 0 00 -3 0 -1
23 1 1 1
@ (oo 3 0 1@ (?3 1 L1
00 1 0 0|~
~ 00 -2 0 —-1] ~ 00 -2 0 —1
00 0 0 O
2301 1 23010
,(:?) 0010 0 Efj) 00100
0000 -1 0 00O01
Ormerum, uro 1A) = r(A|B) = 3, KOJIMYECTBO HEM3BECTHBIX DaB-

HO 5. CJiejioBaTe/IbHO, CHCTEMa COBMECTHA, HEe HEONPEeIeIEHHA, T.e. MMEeT
OEeCKOHEYHOE YHUCJI0 PelleHnil. 3anuieM MOoJIyIeHHYI0 CUCTEeMY, KOTOPast
PaBHOCHIbHA MCXOJHON, B CTAHIAPTHOM BHJIE:

2:E1 +3ZE2+$4 = 07
$3:0,
%5:0.

B kadecTtBe 6a3MCHBIX HEM3BECTHHIX BLIOMpaeM TepeMeHHbIe T1, T3 U
X5, TOrJa CBOOO/IHBIMU HEM3BECTHBIME OYIYT To U 4. Boipasum OasucHbie
HEU3BECTHLIE Uepe3 CBOOOTHBIE

T, = —1,5332 — 0,5334,
I3 = 07
Ty = 0.

CBobOojiHbIE HEU3BECTHBIE To U T4 MOTYT HPUHHMATD IIPOU3BOJIbHBIE
3HAYEHHs, 0003HAUYNM UX 1 U C, cOoTBeTcTBeHHO. OOIIee pelneHne uc-
cJeyeMOil CUCTeMbl YpPaBHEHWI MOXKHO INPeICTAaBUTH B BUJE JIMHENHON
KOMOUHAINN

1 -1,5 —0,5
T2 1 0
T3 =q 0 | +c 0 |,ci,c0 € R
Ty 0 1
Ty 0 0
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DPyndamenmanavrot cucmemoli pewenuti (PCP) uccienyemoii

OJIHOPOHOM cucTeMbl (5.1) ABISIOTCS JIMHETHO HE3ABUCHMbIE MATDUIIbI-
cronbup { XV, X9}

~1,5 —0,5
1 0
XY = 0 , X9 = 0
0 1
0 0

[Iposepum, uto Marpunpi-cToa6msr XY u XY obpasyior dynpzamen-
TaJbHYIO cucTemy pemienuii. JIuneitnas KoMOUHAIUS STUX MATPUI-CTOJIOIOB
chf + CQXS paBHA HYJEBOU MaTpHUIlEe TOJbKO Tpu ¢ = ¢ = 0.

—1,501 — 0,502
C1
1 X0 4 X9 = 0
C2

0
[ToacraBasem stu Marpuibl-ctoa6musl B OCJIAY AX = 0.

5)

46 5 2 3 ]1‘ 646 0
293 4 1 2 343 0
. 0: = =
AX=1g9 1 3 2 8 —9+49 0
23 -2 10 0 ~343 0
46 5 2 3 _8’5 —242 0
o |23 4 12 I S S I I O
AX=169 1 3 2 ? = 2343 |7 | o
23 -2 10 . 141 0

Ob6mee pemenust cucrembl (5.1) mpeacraBisier coboii cymMMy JTHHET-
HOI KOMOMHAIIMKE MAaTPHII-CTPOK, 00pa3yioIuX (pyHIaMEeHTAJIbHYIO CHCTe-
my perrennit OCJIAY.

X=c X{+e Xy,

rJie ¢1, U Co — NPOU3BOJIbHBIE JefCTBUTEILHBIE YHC/Ia. <
Orser:
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1 —-1,5 -0,5
T 1 0
X=|x3| =¢ 0 + ¢y 0 ,c1,c0 € R,
Ty 0 1
Ty 0 0

5. Haiitm obrtee perienne JnHeiHOT HEOIHOPOIHON CHCTEMBI METOIOM
laycca (ykasaTh paHr MaTpPHUIIBI CHCTEMBI). BhimeanTs obinee perenue co-
OTBETCTBYIONIEH ONHOPOJIHON CUCTEMBl U YaCTHOE pelleHrue HeOIHOPOAHON
cucrembl. CJieslaTh IPOBEPKY.

—r1 +x9 +2{L’3 —4ZL'4 = 3,
—I +3l‘2 —2!133 —2{134 = 11, (52)
2x1 —x9 —b6x3 +9ry = —2.

» Boinumem pacmupentyo MaTpuily A|B u BBIIOJIHAUM HaJ Hell dJie-
MeHTapHbIe TpeoOpa30BaHus MPUBOAAIINE CUCTEMY K PaBHOCUIBHOIM.

~1 1 2 —4| 3
AB=| -1 3 —2 —2| 11
2 -1 —6 9|-2

(1). U3 2-eii crpoku BeiuTeM 1-y10, a 3aTeM K 3-eif cTpoke npubaBum 2-yio,
YMHOZKEHHYIO Ha 2.

(2) U3 2-0it cTpoKu BbIYTEM 3-bI0, YMHOKEHHYIO HA 2 H €Ié HEePBYIO CTPO-
Ky YMHOXKHM Ha —1.

(3) K mepBoii cTpoke nipubaniisieM 3-10 CTPOKY 1 yOupaeM HYJI€BYIO CTPOKY.

11 2 —4]3 1 -1 -2 4]-3
(A\B):S) 02 —4 2|8 @ 0 0 00| 0
01 -2 14 0 1 -2 1| 4

(3) (1 0 —4 5 111)

01 =21
r(A) = r(A|B) = 2. CienoBaresibHO, 3a/laHHAs] CHCTEMa COBMECTHA,
HO HeOoIpeIeeéHHa.
BanumeM IOJy4eHHYI0 CHCTEMY, KOTOPas PaBHOCUJIbHA HMCXOIHOI, B
CTaHJaPTHOM BHUJ/E:

2

~

I —4x3 +dxy :1,
i) —21’3 +x4 =4.
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B kadecrBe 0a3uCHBbIX HEU3BECTHBIX BbIOUpAEM lLIEpEMEHHbIE T U Ta,
TOrJIa CBODOJHBIMU HEU3BECTHLIMU OyjiyT T3 u T4. Bbipasum Oasuchbie
HEU3BECTHBIE Yepe3 CBOOOHbIE

Al :4x3—5x4+1,
[E2:21’3—ZL‘4+4.

CBO60,Z[HbIe HEU3BECTHbIEC T3 U T4 MOI'YT HNPUHHUMATH IIPOU3BOJIbHbLIE
3HAYEHNsI, 0003HAYNM WX ¢, M C, cOOTBeTcTBeHHO. OIIee perneHne mc-
cJeyeMOi CUCTeMBbl YpaBHEHUN MOXKHO IPEICTABUTL B BUJE JIMHEHHON
KOMOUHAITNN

T 4 -5 1
To - 2 -1 4
- =q 1 + ¢y 0 + 0 ,C1,C € R,
T4 0 1 0

[Ipu 3TOM cymMMa HEpBBIX JBYX MATPHUI-CTOJOIOB SIBJISETCS OOIIUM
pereHneM OJHOPOIHON cucTeMbl ¢ ocHOBHOU Mmarpunein A — Xpp, a mo-
CJIeJIHEe CJaraeMoe gBJasdeTCd YaCTHBIM PelleHueM 3aIaHHOU HeOTHOPOI-
uoit cucremst (5.2) — X,.

4 -5 1
2 —1 4
XOO = 1 + C2 0 , C1,C2 € R7 X‘i = 0
0 1 0

Dyndamenmanavrot cucmemoli pewenuts (PCP) uccremyemoii
O,ZLHOpO,ZLHOfI CHUCTEMBI ABJSIOTCS JUHENHO HE3ABUCUMbBIE ManHL[bI—CTOﬂ6HbI

{X7, X3}

4 -5

o | 2 o | -1
=11 %=|,
0 1

[TposepuM, uto Marpuinbi-croabus X! u X9 obpasyior dyHmaven-
TAJTBHYIO CUCTEMY PeIeHuii. DT MATPHUIBI-CTOIOIBI ABISTIOTCS JTHHEHHO
He3aBHCHMBbIe TaK KaK UX JUHeiiHasd KOMOWMHAIUS paBHA HYJIeBOU MaTpPHIIE,
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TOIJIa ¥ TOJIBKO TOTJIA, KOTjia ¢; = o = (.

401 - 502
261 — C9
01X0 + CQXO =
1 2
€1
C2

[Moxcrasisiem 31 Marpuipi-croi6us B OCJIAY AX = 0.

W

-1 1 2 -4 5 —4+2+2 0
A-XV=[-1 3 -2 =2 L= 4+t6-2|=|0
2 -1 -6 9 0 §8—2—6 0

-5
-1 1 2 -4 ¥ 5—1—4 0
AXy=[-1 3 -2 -2 0 | = 5-3-2 | =10
2 -1 -6 9 . —10+1+49 0

Ananornano nposepsiem dactaoe perienne HCJTAY (5.2).

11 2 4 }1 144 3
AX, = -1 3 —2 -2 o=l -1r2 )= u
5 1 -6 9 0 94 b

[Toryamim npaByio 9acTh CUCTEMBI.

Ob6mee pemnenust cucremsl (5.2) npejacraBisier coboi CymMMy JIHHET-
HO¥ KOMOMHAIIMKM MATPHUII-CTPOK, 00Pa3yIOIHX (PyHIAMEHTAJIHHYIO CHCTE-
my perrernit OCJIAY n npousBoabaoe gactHoe perenne HCJIAY.

X=c X+ X3+ X,

TJe C1,Co — IMPOUBBOJBHBIE JEHCTBUTEILHBIE YNCIA. o

OrtBer:
T 4 -5 1
o ) 2 —1 4
X = s =al 4 + ¢ 0 + 0 ,c1,0c9 €ER.
Ty 0 1 0





