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1. [TonsATHE MATPHUIIBLI

Haunnaem.

Mannua — OTO MPsAMOYI'OJIbHAs Ta6J'II/II_Ia KaKUuX-11u00 271eMenmos. an_[C BCETO 3TO
OOBIYHEIC qucia, peKe — NCPECMCHHBIC UJIH LICJIbIC BHIPAKCHHA.

O0o3Ha4eHne: MaTPUIBI OOBIYHO 0003HAYAIOT MPOIMCHBIMU JJATUHCKUMH OYKBaMU
A,B,C,..., nusoraa c noxcrpounsiMu uaaekcamu: D, D,,D;,... Hy, unyu Hukak He 0003HauaroT :)

IIpumep: paccMOTpPUM MaTpPHUILy «JIBa Ha TPU»:

3 5 -17
-1 0 10

HaHHaﬂ MaTpula COCTOMT U3 LIECTH 21EMEHO08.
5) C17D)

/ I/B
4 ‘\—1 0) (10 |

Bce snemeHThI (‘II/ICJ'Ia) BHYTPU MaTpUullbl CYIIECCTBYIOT CaMH 110 0666, TO €CTh HU O KaKOM
BbIYUTaHUHW PCYH HC UJCT:

(3 G_=1T}
—1 0 10~
Oto npocto Tabnuma (Habop) umcen!

PaccmaTpuBaemas MaTpuila UMEET JIBE CTPOKHU:

3 5 —17}
A= ——_
=1 0 10
U TpU CTOJOLA:

<

3 /5 —1?“‘
=10/ 1o

CTAHIAPT: xorna roBopsT 0 pasMepax MaTpHIbl, TO CHAYAJ1a YKa3bIBAIOT
KOJINYECTBO CTPOK, & TOJIBKO MOTOM — KOJUYECTBO CTOJIOIOB. MBI TOJIBKO 4TO pa300paiu mo
KOCTOYKaM MaTpULy «IABa Ha TPUY.

Ecnu xonudecTBo CTPOK U CTOJ'I6LIOB MaTpulbl COBIIAJACT, TO TAKYIO MATPpULy Ha3bIBAlOT

-1 0 -2
keaopammou, Hanipumep: B=| -5 4 -7 | —maTpuua «Tpu Ha TpW».
6 -4 -6
Marpuily ¢ 0THUM CTOJIOIIOM YacTO Ha3bIBAIOT MPOCTO CMOIOYOM, 3 MATPHILY C
-2
€JMHCTBEHHOH CTPOKOW — mpocto cmpoxotu. Hanpumep: C=| 4 |, D= (7 3 -12 0 34).
0
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Ecnu BCE sneMeHThI MaTpHUIIbl paBHBI HYIIIO, TO TAaKYI0 MaTPHUILy HA3bIBAIOT H)I€BOU.
[Tpu 3TOM €€ pazMepsl MOT'YT OBITh JIFOOBIMU:

00
0 0 00000

0 0 0
00 (0 0) 00000

00 00
00 00000

00

— BCE ATO HYJICBBIC MATPUIIBL.
WNHuorpa mys 0003HaueHUs HYJICBOM MAaTPHUIIBI UCIIOJIB3YIOT OYKBY & («TeTay).

Eounuunas matpuna onpeaensercs ToJAbKO AJIs1 KBaJAPaTHOH MAaTPpHIbI. DTO MaTpHIIa,
Ha 271a6HOU OUA2OHAIU KOTOPOU PaCIIONIOkKEHBI €IMHUIIBI, @ HAa OCTAJIbHBIX MECTaX — HYJIH:

0 0O
1 00

10 0100
010

01 0010
0 01

0 001

Eaunnunyro Matpuily ctaHaapTHO 0003HavyaroT OykBoi E .
PaBHble MaTpuubl. /[Be MaTpUIIBI paBHBI, €CJIA PABHBI UX COOTBETCTBYIOIINE SJIEMEHTHI.

Ecnu ecth X0Ts1 61 MUHMMAJIBHOE OTJIMYHKE, TO 3TO YXKE Pa3Hble, He pasHvie TPYT APYTY
MaTpHIIbI:

35 -17) y 25 -17) ‘% 5 —1?“|ﬂ-’5 3 -17)

—1 0 10 ‘ ‘\\—1 0 10 | \—1 0 10 \\—1 0 10

B nepBoM ciyyae MaTpHUIbl OTIUYAOTCS OJHUM SJIEMEHTOM (71e6blM 6ePXHUM), BO
BTOPOM — OJIHOW MEPECTAaHOBKOA.

ManI/IHI)I C TCMH K€ YUCJIaMH, HO Pa3HBIX Pa3sMEPOB — 3TO TOXKCE JIBC PA3HBIC MAaTPHUIIbI:

I 3 _1\
305 —17) (53 -17)
5 0 5 3 —-17 -1 0 10
-1 0 10 V 10 -1 0 10 H( )

31ech MOXKHO TIOJIyMaTh, 4YTO MaTpHIla paBHA JIUIIb CaMO# cebe, OJJHAKO ITO HE TaK:

2a 10
( = — Hepeﬂ BaMH ManI/I‘lHaSI 3aIIUChb npOCTeﬁmeﬁ CHUCTCMBI ypaBHeHPIfI.

3b 9

HBe MaTpHUIbI PaBHBI, €CJIM paBHBI UX COOTBCTCTBYIOIIUEC DJICMCHTEI, 3HAYHT:

3| 9 b O II:} Ha CJICI[:S ET) 4qTo El 51 b 3

Ha camoM gene moHsiTue MaTpHUIIbI MBI 3HAEM €I1l€ CO LIKOJIbI, PACCMOTPHUM, HallpUMep
TOYKY C KOOpIUHATaMH «uKe» U «urpek»: K(—1; 7). Ilo cymectBy, koopauHaTsl Toukun K

3alMMCaHbl B MAaTpully «OAWH HaA JABa». KCTaTI/I, BOT BaM U IIPUMCEDP, MMOYEMY IMOPAIOK YUCEIT UMECT
snayenne: K(-1;7) u L(7; —1) —3To 1Be COBEPIIEHHO pa3HbIC TOYKHU TIOCKOCTH.
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2. IIpocTeiimmue neiicTBUSI ¢ MATPHIIAMHA

He xoten nenate AByXypOBHEBYIO HYMEpAIIHIO, HO OHA TaKU OKa3aiach yIO0OHOM:

2.1. BolHeceHHe MUHYCA U3 MATPHUIIbI (BHECEHHE MUHYCA B MATPHILY)

-1 0 -2
Bepuemcs k nameit matputie B=| -5 4 -7
6 -4 -6

Kak BoI HaBCpHsKA 3aMCTUJIN, B IIaHHOfI MaTpuie CJIMIIKOM MHOI'O OTPUIATCIIbHBIX

qucell. ITO OYeHb Hey,HO6HO C TOYKH 3pCHHUA BBIIIOJIHCHHUS Pa3JIMYHbIX ,Z[GfICTBI/Iﬁ C ManPII.[CfI,

HEYAO0OHO MHUCaTh CTOJILKO MUHYCOB, JIa M TPOCTO B O()OPMIICHUH HEKPACHBO BBITJISINT.

Brinecem munyc u3 maTpuubl, cMeHUB Y KAZK/IOI'O yucia 3Hak:

-1 0 -2 1 0 2
B=|-5 4 -7|=—- 5 -4 7
6 -4 -6) (-6 4 6

Y HYJIS, KaK Bbl IOHUMACTC, 3HAK HC MCHACTCA, HOJIb — OH U B A(I)pI/IKC HOJIb.

OOpatHas cutyarus:

~4 13 -6
—|-17 5 7
~3 -4 -15

Breirmsiaut 6e300paszHo.
Buecem munyc B marpuny, cMeHuB y KAYK/1OI'O yucia 3nak:

~4 13 -6) (4 -13 6
—|-17 5 7 |=[17 -5 -7
3 -4 -15) |3 4 15

Hy BOT, Iropas3go CUMIIaTUYHEEC MOJTYUYUIIOCh. I/I, CaMOC€ TJIaBHOC, BBIIIOJIHATDH KaKue-JInoo

neiictBus ¢ matpueit 0yner [IPOLE. I[Toromy uTo ecTh Takas MaTeMaTHUeCKasi HAPOJHAS
IpuMeTa:

4yeM 00/1b1Ie MUHYCOB — TeM 00JIbIlIe IyTAHUIBI H OIIHOOK
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2.2. YMHO:KeHHe MATPHLbI HA YUCJIO0

Ipumep:
3 12 -1) (3-12 3-(-1 (36 -3
7 0) (37 30) (21 0
Bcé mpocto, as1st TOro 4To0Bl YMHOKUTH MAaTPUILY HA YUCIIO, HY)KHO KAMKIABIH JIEMEHT
MaTpPHULIBI YMHOKUTB Ha JAHHOE YUCJIO. B TaHHOM ciy4yae — Ha TPOHKY.

Emé oguu nose3nslii mpumep:

-2 0
_L 14 -8 | — yMHOXeHHE MaTpHIIBI Ha APOOh
-10 -3

Cuauana paccmotpum To, yero aenarb HE HAJIO:

— BHOCUTH Jpo6b B MaTpuily HE HY2KHO, Bo-niepBbIX, 3TO TOIBKO 3aTpyAHSET
JalbHENIINE NEUCTBUSA C MAaTPULIEH, BO-BTOPBIX, 3aTPYIHSAET IPOBEPKY PEILEHUS

-2 0
1 .
npenoaBareneM (ocobeHHo, ecnmi ——-| 14  —8 | — OKOHUATENbHBINA OTBET 3a/IaHMUS).
-10 -3

U, tem 6onee, HE HAJIO nenuTh KaXXIblil SJIEMEHT MaTPHIIbI HA MUHYC CEMB:
~—2 0 [0,285714285 :

1,142857143
L L428571429  0,428571-

He ycrany noBTOpATH 3Ty aKCHOMY:

B BbIcHIeli MaTeMaTHKe BCe [1eiiCTBUS CTPEMHUMCS BBINOJHATH B 00bIKHOBEHHBIX JIP0O0sIX

EauHCTBEHHOE, UTO KENaTeNbHO (HO He 0053ameibHo) CAENATh B ’TOM MIPUMEpE — ITO

BHECTH MUHYC B MaTpHILY:
-2 0 2 0

14 -8 2%- -14 8
-10 -3 10 3

1

A Bot eciit 061 BCE 351eMeHTBI MaTpHITI IETIIHCH Ha 7 6€3 0cTaTKa, TO TOTa MOYKHO
(v Hy’)xHO!) OBLIO OBI IOJICTUTb.
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IIpumep:

2 0) (-1 0
1l 8|=|7 4
~10 2) |-5 1

1
B stom cinyuyae moxHO 1 HY2KHO yMHOXXUTB BCE 3JIEMEHTBI MAaTPULIBI HA — , TaK KaK
BCE€ YMCJIa MaTPUIIBI ACIISITCS Ha 2 0€e3 ocTaTKa.

Ilpumeuanue: euecmo @pazvl «3mo noOeIUmMb Ha IMOY 8Ce20a MONCHO CKA3AMb (MO
YMHOMCUMD HA OpobbYy. Takum obpazom, Oenenue — 3mMo YACMHbBLU CLYYALl YMHONCEHUS.

2.3. TpaHCIIOHMPOBaHHE MATPULIBI

JJ1s1 TOr0 4TOOBI TPAHCIIOHHPOBATH MATPHILY, HY’KHO €€ CTPOKM 3alucaTh B
COOTBETCTBYIOIIME CTOJIOLbI TPAHCIIOHMPOBAHHON MAaTPHIbI.

IIpumep:

TpancnonupoBaTh MATPUILY D:(7 3 -12 0 34)

CTpOKa 3AC€Ch BCETO OAHA U, COTJIaCHO IMpaBUIly, eé HYXXHO 3aIlluCaThb B CTOJ'I6€I_IZ
7

3
D' =| —12 | — TpaHCTIOHMpPOBAHHAS MATPHUIIA.
0
34

TpaHCHOHMPOBAHHAS MATPHUIA OOBIYHO 0003HAYACTCS HAACTPOYHBIM HHAEKCOM | MM
LITPUXOM CIIPaBa BBEPXY.

IHonaroBblii npuMep:

-1 0 -2
TpancnonupoBath matpunty B=| -5 4 -7
6 -4 -6

CHayasna nepenuceiBaeM MepBYIO CTPOKY B MEPBBIN CTONIOEII:

(=1 0 -2}
B=|-5/ 4 -7
L6 -4 -6,
.-’_1 O
Bf=| 0 | * *
Al ok ok
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[ToTom mepenuceiBaeM BTOPYIO CTPOKY BO BTOPOU CTOJIOCIT:

(-1 0 =-2)
B:!—ﬁ 4 —‘!

LG —4 —GJ

(-1 S5
Bi=| 0 | 4 |*

U, HakoHeIl, IEPEeNMChIBAEM TPETHIO CTPOKY B TPETHH CTOJIOLI:

(-1 0 =2
B=|-5 4 -7
6 -4 —-06)
(-1 =5 /6
B'=| 0 4 [-4
7 ~

Vs — . )/,.'

I'otoBo. O6pa3HO roBOps, TPAHCIIOHUPOBATH — ATO 3HAYUT B3ATh MATPHUILY 32 IIPABBIM
BEPXHHI YroJl M aKKyPaTHO MOBEPHYTH €€ «Ha ceOs» M0 JUArOHAIH, «CTPSIXHYB)» YHCIIa B
CTOJI6III)I TpaHCHOHHpOBaHHOﬁ MaTpulbl. Takas BoT Y MCHA acconianus.

2.4. Cymma (pa3HOCTb) MaTpHILL

CxutagpiBaTh (BBIUMTATh) MATPHUIIBI MOKHO TOJIbKO B TOM CJIy4yae, KOTJa OHU
OMHAKOBBI 11O PASMEPY.  CTPOI'O ogunakoBbl. Tak, Hampumep, €ciu JaHa MaTpuiia
«J1Ba Ha JIBa», TO €€ MOYHO CKJIaJbIBaTh TOJIBKO C MAaTPUIIEH «Ba HA JBa» U HUKAKOU JIpyroi!

_ 1 0 N

IIpumep:

12 - -4 -3
Crnoxute MaTpunel F = uG-=
-5 0 15 7

I[.]Iﬂ TOr0 YTOOBI CJAOKUTH ABE MaTpUIllbl, HYKHO CJ0KUTH HX COOTBETCTBYIOLIME
3JIEMEHTBI.

12 — —4 -3 (12+(-4) -1+(-3)
F+G= + = =
-5 0 15 7 —-5+15 0+7
(12-4 -1-3) (8 -4
|-5+415 0+7) (10 7
B pCSYJ'IBTaTC, CCTCCTBCHHO, l'IOJ'Iy‘-II/IJ'IaCL ManI/ILIa TAaKHUX XKC pazMepOB.
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Jly1g pa3HOCTH MaTpPHUIL IPABUIIO AHATIOTUYHOE: HYKHO HATH Pa3HOCTh
COOTBETCTBYIOIIHX 3JIEMEHTOB.

IIpumep:

3 5 -17 -4 3 -15
Haiitu pasnocts matpun A = , H=

-1 0 10 -5 -7 0

-1 0 10 -5 -7 0 ~1-(-5) 0-(-7) 10-0
(3+4 5-3 -17+15) (7 2 -2
=145 0+7 10-0 ) |4 7 10

A Kak pelnTh JaHHbIH IpUMeEp Ipolie, YToObl He 3amyTathes? Llenecoobpaszno
M30aBUTHCS OT JIUIITHUX MUHYCOB, JUISl 3TOTO BHECEM MUHYC B MaTpuiy H :

3 5 -17\ (-4 3 -15) (3 5 -17\ (4 -3 15
A—H = - = + =
el e B v ey
(3+4 5-3 -17+15) (7 2 -2
=145 0+7 10-0 | |4 7 10

Hpumelmﬂue: emecmo @pa‘?bl «U3 DIMO20 8bIYECb DMOY 6CE20A MOICHO CKA3AMb (K

amomy npu6a6umb ompuyamellbHoe YUcCio. Taxum o6pa30M, BbIYUMAHUE — IO YACMHBIU
Cﬂyqaﬁ CJIOJMCEHUAL.

A—H:(s 5 —17}_(—4 3 —15):(3—(—4) 5-3 —17—(—15))2

Mo:xHo J1d K MaTpuile npudaButhb unciao? Her, Hesb3s:

7{'/ 2 3\‘
‘\\_ ]. 4/_.

ManI/II_Iy MOXHO YMHOXXUTH Ha YMCJI0, 4 BOT CJIOKUTH C HUM — HET. TaxoBbI IpaBHjia
I/IFpI)I.

(12 3)24

Hy 4ro ke, mopa BaM BKJIFOYAThCS B AKTUBHYIO JIESITEIBHOCTh. bepEéM pydKH B pydKH U
BBITIOIHAEM 3alaHue VISl CAMOCTOATEIbHOI0 PEIICHHS

IIpuoymamse u 3anucams 06e mampuyvl «mpu Ha 0eay ;) Haiimu ux cymmy u paznocme.
He nponyckaem npejiaraemMble MHOW 3ajaHus. MHaye Tonky OyneT Maio.

Eciu BO3HHMKIIN TPYAHOCTH ¢ apu(METHUSCKUMHU JICHCTBUSMU (BCAKOE ObIBAET),
oOparurecsh Kk Ilpunoocenuro Illamamka no apugpmemuxe. V1, kxpoMe TOro, CylecTByeT emié
OJIVH TIOJIE3HBIN 3aKOH:

IIpucrynasi K BbINOJHEHUIO 321aHUS, HEII0XO0 ObI 3apaHee 3HATh pe3yJibTaT

[TosTomy st coznman B Dkcene Mampuunulii KAAbKyaamop (Npuioxcet K Kypcy), KOTOpbIi
MO3BOJIUT CPa3y OOHAPYKUTH OIUOKY!

...Bcé nonyuunocs? Toraa cienyrouiee aecTBue:
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3. YMHO:KeHHe MaTpuIl

UYewm panplue B jiec, TeM ToIIe napTu3anbl. CKaxy cpa3y, 4TO IPaBUIO YMHOXKECHUS
MaTpHI] BBITJISIUT BECbMa CTPAHHO, U OOBSICHUTB €0 HE TaK-TO MPOCTO (HE CIIy4aitHO 51 OTBEN
YMHOXEHHIO OTJENbHbBIN Naparpad). Bopoyem, ocTaBuM JTUPUKY.

Bonpoc nepBblii: kKakue MaTPUIbI MOKHO YMHOKATH?

Matpuily MOXKHO YMHOXHUTh Ha MAaTPUILY TOJIbKO B TOM cJIy4ae, ecjIu:

KOJIMYECTBO CTOJIOLOB 1-ii MAaTpPUIILI PABHO KOJMYECTBY CTPOK 2-if MATPHUIIBI.

IIpumep:
-2 1 3

MO’KHO 1 yMHOXUTH MaTpuly K = 5 4 Ha Matpuny L = L ?

2 cronbua

—

-2 1) (3
KL= :

5 4)\-1

2 cTpoku

Yucno ctonb1oB 1-if MaTpuIlsl paBHO YHCTY CTPOK 2-i MATPHIIbI, 3HAYUT, YMHOXKATh
JTAHHBIE MaTPULIBI MOXKHO.

A BOT ecimm ux MNEpeCTaBUTL MCCTAMHU, TO YMHOKCHHC YIKC HC OCYHI€CTBI/IMO!

1 cronben

—

3 -2 1
1) {5 4

2 crpoku

1+ 2, 3naunt, matpuny L Henp3s ymMHOXHUTH Ha MaTpuiry K :

A

He Tak YK pEAKO BCTPCHANOTCA 3a/laHUA C ITIOJABOXOM, KOrJga CTYACHTY IIPECAIaracTcsa
YMHOXHWTb MaTpullbl, YMHOXCHUC KOTOPLIX 3aB€AOMO HCBO3MOKHO. 9710 K€, K CJIOBY,
OTHOCHUTCA U K HCKOTOPBIM APYIr'UM JIECTBUSAM C MaTpunamu.

CJ'ICI[yeT OTMCTHUTD, YTO B pAAC CIIYHYACB MOKXHO YMHOKATh U TaK, U TaK. HaHpI/IMep, 1A

-3 9 -6
Mmatpul, M = 4 _6 u N = 6 _a cymecTByeT kak npoussenenrue MN , Tak u

npoussenenue NM .
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Bornpoc BTOpoii: KAaK NepPeMHOKHUTH IB€ MATPULIbI?
YMHOKEHHE MaTpull JIydlle OObSICHUTh Ha KOHKPETHBIX MTPUMeEpax, Tak Kak CTpOroe

ornpenenenue u ooduas Gopmyia BBeIET B 3aMEIIATEIbCTBO (MIJIM TOMEIIATEICTBO)
0onbpIIMHCTBO unTaTened. Hauném ¢ camoro mpocroro:

IIpumep:
-2 1 3
YMHOXkUTH MaTpuily K = 5 4 Ha mMaTpuIy L = 1

YMHOXEHHE OCYILIECTBISETCS 110 (hopmyie:

& Db (c)_(ac+he
a2 b2 CZ azc1 + bzcz

(—2 1 (3] (—2-3+1-(—1)j (—7)
KL = 17 = =
5 4)(-1) (5.3+4-(-1) ) (11

IIpumep cJio:kHeEe:

y u_[?2 -3 y_[9 -6
MHO>XUTH MaTpHu = Ha MaTtpu =
A P PRV Tl -4

3 (& b)(c¢ d) (ac+bc, ad +hd, .
JECh (bOpMYHa TaKOBa. . = — ITOIIBITAUTCCH
a2 b2 CZ d2 a2(:1 + b2(:2 aZdl + b2dZ

Cpa3y yJIOBUThH 3aKOHOMEPHOCTD: CHayasia Mbl Oep&M CTOJIOEII «119», «TOBOPAYUBAEM €TI0 Ha
JIEBBIN OOK» U «IIPUCTPaUBaeM» K KaXJI0U cTpoke 1-if MaTpuibl. 3ateM O0epéM CTOTOECI] «IP» U
AQHAJIOTUYHO «IIPUCTPANBAEM» €0 K KaXKIOU CTpoKe 1-if MaTpHIIbL.
Cuunraem:
2 -3)(9 -6 2-9-3-6 2-(-6)-3-(-4) 0 0
MN = . = = — B TOM, 49TO
4 -6)\6 -4 4.9-6-6 4-(-6)—6-(-4) 0 0
MOJTYYHIIACh H)Jle6ds MaTPHIla — HET HUYETOo 0COOCHHOT0, MOTJIA MTOJIYIUTHCS U HEHYJICBAs :)

IMo3apasJsito! — HayanbHas MIKOJIA MPOWUJICHA, U S HAUMHAIO HyMEPALUIO TPUMEPOB:

Hpumep 1

Boeimonnute MatpuyHoe ymMHOkeHne NM

Oro 3amanue aisa camocrostensHoro pemenus. HE JIEHUMCS u ob6s3aTesbHO pemacm
oT pyku! IIpeBapuTEIEHO MATPUILBI TyYIlIE «3arHATE» B MampuuHblil Kaa1bKyaamop
(npunodicen K Kypcy) — 4TO0bI KOHTPOJIUPOBATH KAXKI0€ ICHCTBHE.

Pelienue 1 oTBET B KOHIIE METOAUYKHU

Hy u, HaBepHoe, Bbl 0Opatunu BHuManue, uto MN = NM . 910 He ciry4yaiiHOCTb.
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B o0mem ciryyae MaTpuubl EPeCcTaBIATh HeJlb3s!

3TO CBOWMCTBO HA3BIBAKOT HEKOMMYMAMUEHOCHbIO MATPUIHOTO YMHOKEHUsI. OObIYHBIE
YKCIIa B IPOM3BEACHUU MEPECTABNIATh MOXHO (Hanpumep, 2-3=3-2), a BOT IPpOU3BeeHHE
MAaTpHII B 0011IeM CJIydae He MepecTaHoBOYHO. TakuM 00pa3oM, eciid B 3aJJaHUU TIPETIOKEHO
YMHOXUTH Matpuily M Ha matpuiry N, TO ¥ yMHOXKaTh HY)KHO HMEHHO B TaKOM nopsiake. Hu
B KOEM cllydae He Ha000poT.

OpHako CyIIeCTBYIOT UCKITIOUEHUS U3 MPABUIIA, U C OJJHUM U3 HUX 5 TO3HAKOMIIIO Bac
NpsAMO ceivac:

AE = EA, rne A — keadpamnas MaTpuiia mIpou3BOJIBHOTO pa3Mmepa, a E —
COOTBETCTBYIOIIAs eOUHUYHAA MATPHUIIA.

Jlapuuk OTKpBIBAa€TCS MPOCTO, JeJ0 B TOM, uTo AE = A u npoussenenue EA Toxe
paBHO A . CaMOCTOSATEIbHO MPOBEPHTE ATOT (PAKT ISl cayyas «IBa Ha JIBa» U YOEIUTECH, YTO:
2 -3)(1 0 2 -3
4 -6)\0 1) (4 -6
1 0)(2 -3 2 -3
0 1)\4 —6) (4 -6

Enem nanpme. Y HauMHAIONIMX 4aCTO BO3HUKAET ITyTAHULA C PA3MEPHOCTHIO HTOTOBOM
matpuisl. [Toxxanyiicra, nepenuimre kK cede B TETPaab OOLIYIO CXEMY:

m cronbuoB

f_J%

N cTpok . mcTpox — N cTpok

K cron6uos k cronbuos

Ipumep 2

BbInonHUTE MaTpUYHOE YMHOXKEHHE
-3 5
@ 2
4 -6
Bo-niepBbIx, IpoBepUM, MOKHO JIM BOOOIIE YMHOXKaTh. Yncio cTosn6mnoB 1-it MaTpuiisl
PaBHO JIBYM H YHCJIO CTPOK 2- MaTPHIIBI TOXKE PaBHO JIBYM, CiieoBaTesbHo, Be€ OK.
CornacHo cxeme, B pe3yJibTaTe YMHOKEHUS JOKHA MOyYUTHCS MaTpUlla «OJIMH Ha
JIBay, TO €CTh cmpoka U3 2 dncell. BcnoMuHaeM Halll MHEMOHMYECKHH MpuéM: cHavyana oepém 1-

¥ cronben mpaBoil MaTPULIbI, «IIOBOPAYUBAEM €T0 Ha JIEBBIM O0K» U «IIPUCTPAauBaeM» K
€MHCTBEHHOMN CTPOKE JIEBOM MATPUIIbL. 3aT€M TO ke caMOe MPOJIETBIBAEM CO 2-M CTOJIOIOM:

@ )-(_43 _56]=(1.(—3)+2-4 1.5+2-(-6))=(5 -7)

T'oToBo.
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CaMOCTOITEIBHO:

IIpumep 3
-1
-1 0 3 6 2
2 1 0 -4 0
3

KpaTKOC PEHICHUE 1 OTBET B KOHIC METOANYKH.

[Iponomxaem HaOMBaTh pyKy Ha TUIIOBBIX MPUMEpPAX:

Ipumep 4
5 8 -4 2
YmuOoxuTh Matpunly P={6 9 -5 mamarpuny R=| -3
4 7 -3 1

@opMyIia 0O4EHb I0X0Ka HAa AHATOTMYHBIN «JIBYMEPHBII CIIydai:

¢ ) (d ad, +bd, +cd,
-1 d, |[=|a,d, +b,d, +c,d,
c; ) \d; a,d, +b,d, +c,d,

L & o
wU NC'._CT
MO

5 8 —-4)(2) (5-2+8-(-3)-4-1) (-18
PR=[6 9 -5||-3|=|6-2+9-(-3)-5-1|=|-20
4 7 -3 1) \4.247-(=3)-3-1) |-16

©

U Bcero To.

A Tenepb nonpoOyiTe caMOCTOSATENBHO pa300paThCcsl B TAKOH 3a7aUKe:

IIpumep 5
5 8 -4 3 2 5
YmHOoxbTEe MaTpully P={6 9 —-5| mamarpuny S=(4 -1 3
4 7 -3 9 6 5

DTO OueHb pacnpocTpaHEéHHOE pou3BeaeHue. Knaccuka xanpa

UYro nenaem? [locnenoBaTenbHO «1epedrpaem» CTONOIBI MATPHUIIBI S , MOBOPAYMBAEM UX
Ha JIEBBIIl OOK U «IIpHCTpanuBaeM» K KakJ0i cTpoke MaTpullbl P . Perienne B KOHIE KHMKKH

Ha nannbIil MOMEHT, OXanyi, 10cTaTouHO. K MaTpUYHBIM oniepanusam Mbl emié
BEPHEMCS — NIOCJIE U3YUYEHHS BAXKHEUIIEN YMCIOBOM XapaKTEPUCTUKU MATPHULIBL:
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4. Kak BbIYMCJINTDH onpeacjinTe/Ib ManI/IIII)I?

OnpeneaunTeb MOKHO BHIYUCIUTD TOJbLKO JJIs1 KBaApaTHOH MaTpuubl. /[ npyrux
MaTpHI] TAKOTO MOHSATHUS HE CYIIECTBYET.

O0o3HaueHusi: ONpeIeIUTeNb KBaIpaTHON MaTpullel A 0003HaYarOT yepes |A|

11 -3
Tak, Hanpumep, oNpeAeTUTEIb MATPHULIBI A:( 15 2} 3aIMUIIETCS CCTYIONIIM
11 -3
oOpazoM: = =
pason: [ ‘— 15 -2

HNHuorna onpenenurens 0003HavaroT OykBoid D uim rpedeckoit A («dervmay).

1 -2 3 1 -2 3
A=|4 0 6 =7 —onpenenurtens Mmatpunbl | 4 0 6
-7 8 9 -7 8 9

a4 3a4aCTYHO MPOCTO PUCYIOT ABC IAJIKH U BCE:

3 -2 1 1
5 1 2 0

-
101 -1 1
2 -1 6 -3

1) Yro 3HAYMT peuIuTh (HAHTH, PACKPBITH) ONpeneanTeNab? BorancinTs
onpeaenutenb — 310 3HaunT HAUTU YN CJIO. 3naku Bonpoca ? B BRIIICTIPUBEIEHHBIX
IpUMeEpax — 3TO COBEPIIEHHO OOBIKHOBEHHBIE YUCIIA.

2) Teneps ocranoch pazooparbes B Tom, KAK HaiiTi 310 uneno? [{ist 3Toro Hy»KHO
PUMEHUTD ONpeieNIEHHbIE ITpaBHiia, POPMYJIIbI U AITOPUTMBIL, 0 YEM ceiluac U MONAET peyb.

HaunéMm ¢ onpeneuTeisi «ABa» HA «ABA»:

a C:ad—bc
b d

OTY ®OPMVYIJTY HYKHO 3AITOMHUTD. Bopoyem, MOKHO HE 3allOMUHATh — cama
3anoMHUTCs © ...HO Ha BCSKHI CIydail B TETPab-TO 3AIUIIUTE ;)

IIpumep 6
11 -3
A= ‘ 15 2‘ =11-(-2) - (-15) - (-3) =—22 - 45= 67

I'otoBo. Camoe rimaBuoe, HE SAITYTATBHCS B SHAKAX.

Ecnu taku ocranuck Bonpockl, oopatutech K Ilpunoscenuto [lamamka no apugmemuxe.
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Onpeneaurteb MATPHIbLI «TPH HA TPU» MOXKHO PACKPBITH § crioco0amu, 2 U3 HUX —
npsiMble U 6 — «TPAIULIIOHHBIEY.

Haunewm ¢ ABYX IMPAMBIX crmoco6oB

AHaJIOrM4HO OIIPCACIIUTCIIIO «IBa Ha ABa», ONPCACIUTECIIb «TPU HA TPU» MOKHO
BBIYUCINUTH C IIOMOIIIBIO (bopMynLI:

a b ¢

a, bz C, :a1b203+a3blcz+a2b301—a3b2c1—a1b3c2—a2b1c3

a, b3 Cs

[Ipumep 7
1 -2 3

A=l4 0 6/=1-0-9+(-7)-(-2)-6+4-8-3—(~7)-0-3-1-8-6-4-(-2)-9=
-7 8 9

=0+84+96-0-48+72=204

®dopmysa IIMHHAS U JOIYCTUTh OMIMOKY M0 HEBHUMATEJILHOCTH Ipolie npocroro. Kak
n30exarh 10ocaaHbIX IpoMaxoB? JlJist 3TOro mpuayMaHn BTOpOil cioco0 BIYHUCICHHS
OTIpENIeNUTEISA, KOTOPBIH (haKTHIECKH COBIAIAET C MEePBBIM. MIHOTIA ero Ha3hIBAalOT METO10M
«ImapaJuiesIbHBIX MOJOCOK» Wik MeToaom Capproca.

W on mpocT, Kak Tpu KOMIEHKHU: CIIpaBa OT ONPEAETUTENS IPUITHCHIBAIOT MEPBBINA U
BTOPOM CTOJIOCI U aKKYPAaTHO KapaHJAIIOM IIPOBOST JIMHUU:

€0 FHAKOM "MHHYC”  co 3Hakom “nnwc”

MHOXUTENH, HAXOASIIHUECS Ha «KPACHBIX)» JUATOHAJSAX BXOAAT B (POPMYITY CO 3HAKOM
«IUTIOCY. MHOKUTENH, HaXOASIIUECsS HAa «CUHUX» AUAarOHAIAX BXOAAT B POPMYITY CO 3HAKOM
MUHYC. B Hamewm ciryqae:

1 -2 3 1 -2
4 0 6 4 0

-7 8 9 -7 8

1 -2 3

4 0 6/=1-09+(-2)-6-(-7)+3-4-8-3-0-(~7)-1-6-8—(=2)-4-9=
-7 8 9

=0+84+96-0-48+72=204
CpaBHuTe /1Ba peleHusl.
Herpyano 3ameruts, uto a3Tto OJJTHO U1 TO XE, npocto Bo BTOpoM ciiydyae HEMHOIO

MEPECTABICHBI MHOXUTCIN (1)0pMy.]'II)I, H, CaMO€ I''TaBHOC, BEPOATHOCTH JOIMYCTHUTH OIHI/I6Ky
3HAYUTCIIbHO MCHBIIIC.
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Tenepb pacCMOTPHUM IISCTh «TPATUITMOHHEIX ) CIIOCOOOB BLIYMCICHHUS

[Touemy TpaaunnoHHbIx? [IoTOMY 4TO B OOJNBIIMHCTBE CIy4aeB ONpPEAeIUTEIN
TpebyeTcs pacKpbIBaTh UMEHHO TaK.

Kak BbI 3amMeTHIH, y ONIPEISIIUTENs «TPU HA TPH» TPHU CTOJIONA U TPH CTPOKH.
U pemuth onpenennuTenb MOKHO, pACKpblE €20 10 JI000H CTPOKe UJIH 110 JII000MY CTOJIONY.
Taxum o6pa3om, moxydaercst 6 crmocoOoB, MPH STOM BO BCEX CITYYasX MCIIOIb3YETCs
OJHOTHIHBIN anropuT™. Ero cyTe cOCTOMT B TOM, UTOOBI CBECTH PEILLICHUE K TPEM MaJIEHbKUM
OIPEACIUTENSIM «/1Ba Ha JIBay, KOTOPbIE HA3bIBAIOT MuHOpamu. TEPMUH PEKOMEHYIO
3alIOMHUTbH, TeM 00Jiee, OH 3alIOMUHAIOLIUICS: MUHOD — MJIA IIIHA.

+ - +
Jnst o0bsicHeHn MHE OyIeT y100HO UCIONB30BaTh MAaTPHUILy 3HAKOB | — + —

+ - 4+

Bnumanue! Mampm;a 3HAKOB — DO Moe cOOCMEeHHOe u306pemeHue. ,ZZCZHHOQ NOoHAmMuUe
He Hay4Hoe, U €20 He HYHCHO UCno1b306amb UIU YRNOMUHANb 6 YUCTMOBOM oqbopMJleHuu 3a0aHUll.

B kauecTBe npumepa s pacKporo ONpeieauTeNb M0 MepBoil CTPOKe, U KOJIb CKOPO TaK,
TO, OYEBUJIHO, BCE BPAIIAETCS BOKPYT HEE:

I -2 3 (F - +)
4 0 6 |- + -
78 9 l+ - +]

g, y

Cuavana pa3dupaeMcst ¢ HepBbIM 3JIEMEeHTOM CTPOKH, TO €CTh C CANHHIICH:

1) Y3 MaTpu1ibl 3HaKOB BBIMKMCHIBAEM COOTBETCTBYIOIINN 3HAK:

= +)
S
- N

-2 3
4 0 6=+
-7 8 9

2) 3aTreM 3amuchIBaEM CaM 3JIEMEHT U CTaBUM 3HAK YMHOXKECHHUS:

1)=2_3|
4 0 6=+
-7 8 9

3) MBICJIEHHO BbluepkuBaeM CTpOKY U CTOJIOEI], B KOTOPOM CTOMT MEPBbIA 3JI€MEHT:

OcraBuuecs 4eTbIpe yrnciia 00pa3yroT ONpeeInTeNb «IBa Ha JIBa», KOTOPBIN U SBISETCS
MHHOPOM JAaHHOTO AJIEMEHTA (STUHUIIBI).
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[TepexoauM KO BTOPOMY 3JI€MEHTY IEPBOIl CTPOKU:

4) Us MaTpulbl 3HAKOB BBIIIMCBEIBAEM COOTBCTCTBYI-OH_II/Iﬁ 3HaAK:

i + _ _"_ \‘
\\+ - +/_.
-2 3
_ 0 6
4 0 6=+1- =
) S 9
L 8 ¢

5) 3arem 3amuchIBaeM BTOPOM JIEMEHT:

1 £23 - |

4 0 6/=+1 06 (-2)

L y J = * ——Z
) S 9 :
7 8 9

6) MBICJIEHHO BbruepkrBaeM CTpOKY U CTOJIOEL], B KOTOPOM CTOUT BTOPOU AJIEMEHT:

"Pﬁﬁ‘_ b6 44 6

4 E 0:—+1“8 c)!—(_z)‘i_? 9

\O

Y OCTaBUIMECS YETHIPE YHCIIA 3aHOCUM B MAJICHBKUN OIIPENEIUTEND.
Hy u Tpermii 3j1eMeHT n1epBoil cTpoku. HUKakoi OpUrnHaIbHOCTH:

7) Y13 MaTpu1ibl 3HaKOB BBINKMCHIBAEM COOTBETCTBYIOIINI 3HAK:

i/ + — + \}
— + —
\\+ - +/
-2
_ 0 6 4 6
4 0 6/=+1- -(=2)-] _ +
_ 5 9 —7 9
— 8
8) 3anuceiBaeM TPETUM JIEMEHT:
1 -2 (3 _ .
_ 0 6 4—6]
4 0 6=+1- -(=2)-| _ |+3
_ S 9 -7 9
-7 8 9

9) MBICJIEHHO BbluepKkrBaeM CTPOKY U CTOJIOEI], B KOTOPOM CTOHUT TPETUH 3JEMEHT:

" OCTaBIIHECA YETBIPC YK Ciia 3allMCBIBAEM B MHUHOD.
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OcranbHbIC NEUCTBHS HE MPEICTABISAIOT TPYIHOCTEH, TOCKOJIBKY ONPEACIIUTEIHN «IBa HA
JIBa» MBI CUUTATh YK€ YMEEM:

1 -2 3
0 6 4 6 4 0
4 0 6/ =+1 -(-2)- +3- =
8 9 -7 9 -7 8
-7 8 9

=(0-9-8-6)+2-(4-9—(~7)-6)+3-(4-8—(~7)-0) =
=0-48+2-(36+42)+3-(32-0) =-48+156+96 = 204

T'oToso.

AHAJIOTMYHO ONpeeuTe] b MOKHO Pa3JI0KUTh 10 JII000H CTPOKe WJIH 110 JII00MY
cT0J101y. EcTecTBEeHHO, BO BCEX IIECTU CIy4YasX OTBET MOJY4aETCs OJUHAKOBBIM.

3ajaHue: BEIYUCIIUTD JAaHHBIN OMPEICTUTEIb, PA3JIOKUB €r0 10 BTOPOMY CTOJIOITY.

Pemenue u oTBet B KoHLEe MeToauukH (IIpumep 7). VI, kKak roBOpUTCS, IOUYBCTBYITE
pasHuLy ;)

Onpenenurens «4€ThIpe Ha YETHIPE» MOKHO BBIUUCIUTD, UCIIOJIb3YSl aHAJIOTMYHBIN
anroputM. I[Ipu 5TOM MaTpuIia 3HAKOB y HAC yBEIUYUTCS:
+ -+ -
-+ - 4+
+ - + -
-+ - 4+

Hy, M KaK BbI [TPABUJIBHO JOTraAbIBA€TCCh, pPCIICHUC CBOAUTCA K BBIYHMCIICHHUIO quBIpéX

Munopos (MITaJIINX ONpeAETUTENeH) «TpU Ha TpU». A €CIU MOBE3ET, TO BHIUMCIICHUH OyeT
MOMEHbIIIE:

IIpumep 8
3/1ech 51 pacKphUI ONPEACIIUTENb MO YeTBEPTOMY CTOJIOILY:
3 -2 1 1

5 1 2 3 -2 1 3 -2 1 3 -2
5 1 2 0

=-1+-1 1 -1+0-}-1 1 -1-1.p 1 2+(-3):5 1

-1 1 -1 1

2 -1 6 2 -1 6 2 -1 6 -1 1
2 -1 6 -3

A Kak 3TO MOJY4YUII0Ch, MOMPOOYITE pa300paThCsi CAaMOCTOSITENIBHO.

Kcraru, nouemy umenHo no 4-my? 310 oAuH U3 HanboJiee palMOHAIBHBIX CIIOCO00B: TaK
KaK B 9TOM CTOJIOIIE €CTh HOJIb, TO BTOPOl MUHOP BBIYHUCIATH HE HYXKHO. V3 3THX ke
CO00paXeHHI OnpeIeUTeNh MOKHO OBLIIO PA3I0kKUTh U 10 2-i CTPOKE.

3aganue: JOBECTHU pELIEHHUE /10 KOHIIA, pa3iokuB: MUHOP Nel o 1-my cTonbiry, MHHOD
Ne3 mo 2-i1 crpoke U nmocneaHnit MUHOP — 10 3-i CTPOKE.

UrtoObl HE 3aIyTaThCs, pelieHne yIo0Ho opopMUTh 10 mMyHKTaM. CBEPUTHCS MOXKHO B
KoHIle MeToandku. 1 He 3a0niBaiiTe 0 Mampuunom kanvKyaamope!
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5. Kak naiiTu o6paTHyr0 MaTpuiry?

Uro Takoe obpaTHas Matpuna? 37ech MOXKHO ITPOBECTH aHAJIOTHIO C OOpPaTHBIMU

1
YHUCIIaMU: PACCMOTPUM, HaIpUMEpP, ONTUMUCTUYHOE YHCIIO 5 1 00paTHOE eMy YUCIIO0 5= 5.

[Ipou3sBeneHne qaHHBIX YUCENT PABHO €AUHUIIS: O - 51=1,

C Marpunamu Bcé oxoxe! ITpomsBenenye MaTpuIbl A Ha 06paTHYIO eif MaTpumy A

-1 o o o
paBHO A-A" =E — equnuunoii marpune. [lo cytu, E —3T0 MaTpuyHbIii aHAJIOT YHCIOBOU
€IUHULIBI.

IlonsTHe 00paTHOI MATPHULIBI BBOTUTCS TOJIbKO 1JIs1 KBAAPATHBIX MATPHII «IBa HA
JIBay», «TpU Ha Tpu» U T.1. Hauném c mpocreiiiero ciyyas:

IIpumep 9

1
Jlana matpuma A= 3 4 . Haiitu A™

B pamkax maHHOTO Kypca st pa30epy caMmblii paclipoCTpaHEHHBIN CIIOC00 HaX 0K ICHUS
o0OpaTHOM MaTpullbl — 10 gopmy.ie:

4 1
A 1= w . AJ , TOC |A| — OIIpCACIIUTCIIb MAaTPUILIbL A , AI — TPpAaHCIIOHUPOBAHHAA MaTpULld

aneebpauyeckux OOnoiHeHull COOTBETCTBYIOIIUX JIeMeHTOB MaTpuilbl A . He myraemcs :)

Ecnu |A| =0, To MaTpuia A Ha3BIBACTCS 8bIPONHCOEHHOU, T OOPATHOM 1Tk HEE MATPHUIIBI

He cymecTByeT. 1 3To Toxe MOXeT ObITh OTBETOM 3a/1a4H !
Pemaem. [TocinenoBarenbHOCTh NecTBUI YA0OHO pa3ioKUTh MO IMYHKTaM.

1) CnayaJyia HaX0AMM ONpeeTUTEe]b MATPHIBI:

1 2
|A|= =14-3.2=4-6=-2
3 4

|A| =—2# 0, 3raunt, oopatHas marpuria CYILIECTBYET. Muorna roBopsrt, 4To

MaTpuiia A He 8bipodicoeHa U obpamuma.
2) Haxonum MaTpuily MHHOPOB M COOTBETCTBYIOLIUX 3JIEMEHTOB MATPUIbI A .

ManI/II_Ia MHUHOPOB UMECT TAKHEC K€ pa3MCPhI, KaK U MaTpUIlla A , B JaHHOM CJIy4dae:

Kaxk 106b1BaTh MUHOPBI, MBI TOJIBKO YTO pa300pajy, U MO3TOMY CEKPETOB TYT HET:
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Caauana pacCMOTPHUM JICBBIM BEPXHUN AJIEMEHT MaTPHITLI A :
o

e

A

Kak naiitu ero murop? MBICJIEHHO BbruepkuBaem CTpOKY U CTOJIOEI], B KOTOPOM
HAXOJIUTCA JTAHHBIN 3JIEMEHT:

Y

Ocragieecst YUCJIO U SBJIAETCSI MUMHOPOM JAHHOTO 3JIEeMEHTA. 3alKiChIBAEM €T0 B HAIILy
MaTpUIly MUHOPOB:

B

.|

A

.'/ _1
M :\ .

PaccMarpuBaeM cile IOl SIeMEHT MAaTpULbl A :
7
" 1 @

3 4

Iy

MBICIIEHHO BBIUYEPKHBAEM CTPOKY M CTOJIOEI, B KOTOPOM CTOUT JTAHHBII JIEMEHT:

To, 4TO OCTaNOCh, U €CTH MUHOP JaHHOI'O 3JIEMEHTA, KOTOPBIN 3alIMChIBAEM B HAIIly
MaTpUIly MUHOPOB:
Vs

i

.'/ _1 3 \\
M= |

AHAJIOTUYHO pacCMaTPUBAEM DJIEMEHTHI BTOPOM CTPOKHU M HAXOAUM X MUHOPBI:
Vs ~ T

: A

(4 3“

Jlf =

Takum o6pazom:

4 3
M = 0 1] MaTpHulla MUHOPOB COOTBETCTBYIOLIUX 3JIEMEHTOB MaTpuLlbl A .
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3) Haxoqum maTpuny ajredpanyecKux 10MOJHeHHH A,

3Oto npocro. B marpunie munopos Hy:)kHo [IIOMEHATD 3HAKMU y nByx uucen:

ok
:lf =
* |

HMeHnHO y 3THX uncen, KOTOpbIe s 00BEN B KPYKOK!

-2 1
3JIEMEHTOB MaTpuibl A.

4 -3
A = ( —3TO U €CTh MaTpHIIA aneebpauieckux 0OnoaHeHUul COOTBETCTBYIOILUX

4) HaxoauM TpaHCIOHMPOBAHHYI0 MATPHILY AJAre6panvecKux A0NOJIHeHHi A .

To ecTb, cTpoku MaTpuilsl A, HYXHO [IOCIIE0BATEIbHO (CBEPXY BHH3) MEPENHCATh B
CTOJIOLIBI TPAHCIIOHUPOBAHHON MaTpPULIbL:

4 -2
Al = ( 3 1" TPaHCIIOHUPOBAHHAs MaTpULA aleeopaudeckux 0ONnOIHeHUl

COOTBCTCTBYIOIIMX 3JICMCHTOB MAaTPUIBI A.

5) OtBet, cobcTBeHHO, TOTOB. [To hopmyie:

N T B
AT 2l-3 1

OOpaTHyI0 MaTpHIly Jy4YIlle OCTaBUTh B TAKOM BUE. [IeUTh KaXKIbli 2JIEMEHT MaTpPHUIIbI
Ha 2 He Ha/10 — 10 TOW PUYMHE, YTO MOJIYYaTcs IPOOHbBIE Yyhcaa. A OHO 3aueM?

Kaxk nposeputh pemenne? HyXHO BBIOTHUTH MaTpUuHOE YMHOKeHHEe AA™ 1160

A_lA, U 3TO eII€ OJHO HCKJII0YEeHNE U3 npaBuWJIa, Korja nponu3BECICHUEC MATPHUI] BCE ke
MNEpeCTaHOBOYHO!

AAT = ATA=E
IIpoBepka:
AA-L Z(l 2)[_&)( 4 _ij_i.(l'4+2'(_3) 1~(—2)+2-1]=
3 4 2)(-3 1 2 \3:4+4-(-3) 3-(-2)+4-1
= L [_ 2 0 J = [1 Oj = E, 3HaunT, oOpaTHast MaTpula HaliJleHa PaBUIILHO.
20 -2 01

Hy, nnn Hao6opoT, 6e3 pa3HHUIIHL:

A‘lA—( 1y (4 -2)(1 2} 1(41-23 4.2-2:4)
L 2)(-3 1)(3 4/ 21(-31+1.3 -3.2+1.4)

2o Bl
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Teneps nepexonum k 60s1ee pacpoCTpaHEHHOMY Ha MPAKTUKE CIy4alo — «TPU Ha TPU»:

IIpumep 10
2 5 7
Haiitu o6patnyro marpuny uis Matpunsl B={6 3 4
5 -2 -3

AJ'IFOpI/ITM TOYHO TaKOM KE, KaK 1 JJIs1 MaTPUIBbI «JIBa Ha ABa».

Pemenue: oOpaTHyro MaTpuIly HailjieMm 1o ¢popmyiie:

4 1 .
B™= =B/, rme B/ —TpaHCIOHHpOBaHHAA MATPUIIA ANTeOPANIECKUX JONOMHEHHIA

8

COOTBCTCTBYIOIIHX 3JICMCHTOB MAaTPUIIbI B.

1) Beruncaum onpeeuTeN b MAaTPUIbI. Pa3iioxky ero mo nepBoi cTpoke:

2 5 7
3 4 6 4 6 3
Bl=|6 3 4|=2- ) 3—5-5 3+7.5 5=
5 -2 -3

=2-(-9+8)—5-(~18—20) + 7+ (~12 —15) = —2 +190 —189 = —1 # 0, 3HauuT, 06paTHAS

MaTpula CymeCTBYCT.

2) Haxoaum MaTpuily MUHOPOB M COOTBETCTBYIOIIMX 3JIEMEHTOB MAaTpuIbI B .

* * *

* *

Marpuiia MUHOPOB UMEET Pa3MEPHOCTb «TpH Ha Tpu» M =|* , 1 HAM HYXXHO

* * *

HaWTH neBATh uncen. [logpoOHo pacnuily mapoyKy MUHOPOB:

PaccmoTpuM neBbIi BEpXHUN 3JIEMEHT MaTPUILBL:

MBICJIEHHO BbluepkuBaeM CTpOKY U CTOJIOEL, B KOTOPOM HaXOAUTCS JTaHHBIN

9JICMCHT.

OcraBmnecs YETBIPE YUCIIAa 3allMChIBAEM B OIIPCACIUTCIIb «ABAa HaA JIBa»

- -
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DTOT ONpeaeIUTENb «IBa Ha JIBa» U SIBJISIETCA MUHOPOM JTAHHOTO0 JIEMEHTA (080UKU,).
Ero Hy»HO BBIYHUCITUTH:

34
B= 304 J=3 D= (D) 4= -948=

B=|6 |3 4 _1 ;;:3‘(—3)—(—2)‘4:—9+8:—1
5 —2 3]
’_1 E
M=| ® ox %
£ £

Kak Bbl, HaBEpHOE, 10raJaJINCh, 3€Ch HY’KHO BBIYUCIUTH IEBATH ONPEACIUTENCH «IBa
Ha J1Bay. [Ipomecc, KOHEUHO, MyTOPHBIN, HO CITy4Yail HE CaMBbIid TSDKEJBIH, ObIBAET XyKe.

n AJI 3aKPCTIJICHHUA aJIT'OpUTMaA — HAXOXKIACHUC eme OJHOTO MHHOpPA B KAPTUHKAX:

3aganume: Borancantb (HA BYMATI'E) ocranbnbie MmuHOpsI. [1pu unctoBom odopmieHun
pUMepa JIydlle UCIOIb30BATh «IIUBUIIN30BaHHBIEY» 0003HAUCHMS:

My, M, Mg
M = M21 Mzz Mzs
M; M, Mg,

M., M, Haiinensl, ocTanoce 7 ITYK.

Cnpaska: cMblCll 0BOUHBIX NOOCMPOUHBIX UHOEKCO8 cocmoum 8 ciiedyiowem. Ilepsas

yugpa — 23mo Homep cmMpoKu, 8 KOMOPOU HAXOOUMCs OAHHbIL daemenm. Bmopas yugpa — smo
HOMep cmondya, 8 KOMOPOM HAXOOUMCSI OAHHBIU dJIeMeHm.

@@— M2 cTonbus
£

Me cTpokk

To ecmb, 0601IHOU NOOCMPOUHDIL UHOEKC YKa3bieaem, umo 2nemenm M, naxooumcs 6

nepeou cmpoxe, mpemvem cmonoye, a, Hanpumep, snemenm M,, — 6 3-ii cmpoke, 2-m cmonbye.
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Wrak, B pe3ynbTaTe BHIYMCIECHUH Y HAC 00pazoBajach cleayrolas MaTpyuia MUHOPOB:

~1 -38 -27
M=|-1 —41 —29
~1 -34 -24

TO, YTO BCEC OHHU IOJYUYHUIMUCH OTPHULATCIbHBIMHA — YU CTas CﬂyqaﬁHOCTb.

U na, no0pwiii coBeT: €CJIM Y BAC MO/ PYKOH HeT MATPUYHOI0 KAJIbKYJIATOPA —
HUKAKHX YCTHBIX BbIYHCJIeHUi! O0s3aTeIbHO PACIHCHIBAEM KA I MHHOD.

3) Haxogum MaTpuny ajredpanyeckux JonoHeHuii B,

B marpunie MmunopoB Heooxonumo CMEHUTD 3HAKMU ctporo y crienyronmx
AJIEMEHTOB:

ERCOEN
M=) = (¥)
EROx]

B nannom cnyuae:

-1 38 -27
B.=| 1 -41 29 |- wmarpuna anredpandeckux JOMOJIHEHUN COOTBETCTBYIOIINX
-1 34 -24

3JIEMEHTOB MaTpHIlbl B .

4) HaxoauM TpaHCIIOHUPOBAHHYIO MATPHILY aJAreGpanyecKux A0NoJHeHui B, .

-1 1 -1
B/ =| 38 —41 34 |- TpaHCTOHHPOBAaHHAS MATPHIIA AIreOPAaNYecKHX JTOTONTHEHUH
-27 29 -24

COOTBCTCTBYIOIHX 3JICMCHTOB MAaTPUIbI B.

5) OtBer:

-1 1 -1 1 -1 1
B‘lzﬁ-BI:il- 38 -41 34 |=|-38 41 -34
-27 29 -24 27 -29 24

Tot penkwuii cimyuait, korja oopaTHast MaTpUIa MOJIYYMIIACh «KPACHBOI.

Teneps BHITOITHAM TPOBEPKy. JIi1s1 3TOr0 Hy*kHO Bhrunciuts BB~ nmu B™'B. MHorxa,
KCTaTH, TPEOYIOT U TO, U JPYTOE.

[IpoBepka siBNIsI€TCS HEOTHEMIIEMOM YaCThIO MHOTHUX 33/1a4, U IOATOMY OTHeCEéMCH K Heil
€O BCeH CePbE3HOCTHIO:
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[ToBTOpUM 320 1HO HEPOPMATHLHOE MPABUIIO MATPUYHOTO YMHOKEHHS: MTOCIIEI0BATEIHHO
(cnmeBa HampaBo) rnepedupaeM CTOJIOIBI BTOPOH MAaTPULIBI U «IIPUCTPAUBAEM» UX K KAMKIAOH
CTPOKE MEPBO MAaTPULIBL.

2 5 7 1 -1 1
BB'=/6 3 4 ||-38 41 -34|=
5 -2 -3) 271 -29 24
2-1+5-(-38)+7-27 2-(-1)+5-41+7-(-29) 2-1+5-(-34)+7-24
=16-1+3-(-38)+4-27 6-(-1)+3-41+4-(-29) 6-1+3-(-34)+4-24 |=
5.1-2-(-38)-3-27 5-(-1)-2-41-3-(-29) 5-1-2-(-34)-3-24

1 00
=|0 1 O0|=E, 3nauur, oOpaTHas MaTpulla HaliJileHa BEPHO.
0 01

3ajanue: BHINOTHUTH MATPUYHOE yMHOKeHHe BB

HE JIEHUMCA! U sTa npoBepka eni€ nokasblBaeT BaxHOCTb TOT0, YTOOBI IO pyKaMu
ObUT OOBIYHBIN MUKPOKAJIBKYJIATOP. XOTs, XKEJar0IIie MOT'YT IOTPEHUPOBATHCS B YCTHOM CUETE.

Oo6pas3err perieHus B KoHIe KHWKKA (IIpumep 10).

Kak naiiTu o0paTHy10 MaTpuny 1Jisi MATPHIIBI «YeThIpe HA YeThipe»?

Tam npuaércs BEIYUCIUTH | ONpeaenuTeNb «4eThipe Ha YeThIpe» U 16 onpenenuTeneit
«TpH Ha Tpu». ...Ho TO s, KOHEUHO, MOIIYTHI :)

B TshxenbIx ciaydasx menecooOpa3zHo HCIOIb30BaTh METO/ 3JIeMeHTAPHbIX
npeodpa3oBaHMii, U BCEX HYKJIAIOIMINUXCSA / KETAOITUX sl OTCHUIAI0 K COOTBETCTBYIOIIEMY YPOKY
Ha cauTe.

Opnako, Kak U3BECTHO, B JIFOOOH IIYTKE €CTh OIS IPABJIbl, U B MOEH MPaKTUKE ObLI
CITy4Yaii, KOT/1a CTYJICHTA 3aCTaBIJIM HAXOAUTh OOPATHYIO MaTPHILY «IEThIPE HA YETHIPE)»
«KaTOP>KHBIM» criocoboM. Hy, 4To 5k moaenaTs, e Bbl OKQXKETECh «CYACTIMBUUKOM» — MUHYT
Tak 40-50 3T0 3alMET.

Hy a TCIICPhb MCPEXOJUM B «CTAPIIMWEC KIIACChI» U ITPOOOIZKACM «HaOUBAaThH PYKY» Ha
MaTpuax u OIpCACIUTCIIAX
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6. U cHoBa o MAaTPUYIHOM YMHOKCHUH

B stom naparpatl)e MBI ITPOJOJIKUM pa361/1paTL THITIOBBIC 3aJa4H, 4 TAK)XEC ITO3HAKOMHUMCHA

C HEKOTOPBIMU TMOJIE3HBIMHU CBOMCTBAMU MAaTPUYHBIX onepanuid. ClieyeT OTMETUTD, YTO ITUX
CBOWCTB JIOBOJBHO MHOTO (IITYAUPYHTE YIEOHHUKH), OJHAKO IS PEeabHOM MPAaKTUKK BaxkHbI

JIMIIb HCKOTOPLIC U3 HUX.

Bripouem, HauHEM MBI CO CTAPOr0-A00POTO ACHCTBHUS:

6.1. Kak Bo3BecTH MaTpHuIly B KBajapart?

I[aHHaSI oncpanusa OnpeaAciiCcHa TOJbKO IS KBAAPATHBIX MAaTPHUIL: «/IBa Ha ABa», «TPU HA
TpU» U T.O. W HOBU3HBI TYT U B CaMOM JI€JIC HET, B€Ib BO3BCACHUC B KBaApaT — 3TO BCCTO JIMIIb

KOMIIaKTHas 3alliChb IIPOU3BCACHU .

Bozsectu kBaspaTHyto Matpuily A B KBaJpar — 3TO 3HAUYUT, YMHOKUTh €€ caMmy Ha ceOsi:

A =A-A
Hpumep 11
-1 2 -5
Bossectn B kBagpar matpuy A=| 3 4 1
0 1 2

W 4To0bl BB HE 3aCKyYalld OT TOTO0 PYTUHHOTO NIPUMEPA, 51 paCKpallly ero spKuMu
KpackaMHi U B Kpackax MpHUBey 00pa3HyI0 acCOLMALUIO:

1 2 =5y (=1 [2/[-3)
A*=4-4=|3 4 1 3004 1=
o 1 2 )0 1] 2]
(-1|(-D}+2 3} 5@ ~12%2/4-51 -1
=| 3{=D+4Bk10] 32441

0-+1l+3"@

Hpe,[[CTaBLTC, 4TO CTPOKHU HepBOfI MaTpulbl —

0.20+1.4+201

)+ 2152
-+4|+1 =19

o )

2
o

oLkl |

9TO CTOJIBI B pECTOPAHE, a IBETHBIC

[a—

-2
[

CTOJIOLBI BTOPOM MaTpHIlbl — opuInaHThl. CHavasa cToJbl 00CITYy)KMBAaET KpPaCHbIM OQUIIHAHT,

3aTeM 3€JIEHBIN O(i)I/II_[I/IaHT, U 0] KOHEI 3aCTOJIbS — CHHUM O(bI/II_II/IaHT. ..

.Taaak, XBaTuT

MIPUKAJIBIBATHCS, OH HE TOJIYOOH =)

Hy, Tenepb-To TOYHO TOJKHBI YCBOUTB))

Kak Bo3BecTn matpuiry B KyO 1 6ojiee BBICOKHE CTEIeHH?

Y3HaeM 04eHb CKOPO.
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6.2. KOMMyTaTI/IBHOCTb YUCJI0BOI0 MHOKHUTEJIA

Hanomunaro, TepMUH: KoMMymamueHocms — nepecmanosounocms. 1 Ha camoM zeine
3TUM CBOMCTBOM MBI Y€ MOJIb30BAINChH, KOI'1a IPOBEPSUIN 0OPATHYIO MaTPUILY.

st matpunr A, B 1 1eiCTBUTENBHOTO Uncia A CHpaBeUIMBO CIEAYIOIIee CBOMCTRO:
A-1-B=41-(AB)

To ecTb YKUCIOBOM MHOXHUTEIb MOKHO (M BO MHOTHX CIIy4asiX HY»KHO) BBIHECTH BIEPE,
YTOOBI OH HE «MEIAJCs MO HOTaMM.

Crnenyer OTMETUTD, YTO BCE OTH CBOMCTBA, Ja)kKe OYEBUIHBIC, CTPOTO JOKA3bIBAIOTCS B
TEOpUH, OO «OUEBUTHOE» MOXKET 3aIPOCTO OKA3aTHCS OMMOOYHBIM (TIPUITOMHHIM XOTS OBI
«ueoueBuanoe» A-B=B-A).

IIpumep 12

4 11\ 1 8 -7
BbIuncauTh npou3BeCHHE S

6 9)10\-2 3

B iydmux cBOMX TpaauIMsIX 3aKOMMEHTHPYIO KaXKIbIi [Iar permeHus:

4 111 (8 -7\y@1 (4 11)\(8 -7\®1 (4.8+11-(-2) 4-(-7)+11-3)0®

6 9)10(-2 3) 106 9)(-2 3) 10(6:8+9-(-2) 6-(-7)+9-3)

1 (10 53 Yy®w11(10 5 ) 1(2 1

10 \30 -15) 2 5(30 -15) 2(6 -3

(1) Cornacuo cBoiictBy A-A-B = 1-(AB) mepemeriiaeM 4ucI0OBOi MHOKHUTEIb BIEPE.
CamMu MaTpPHUIIBI IEPECTABIATH HeJIb3s!

(2) — (3) BoimonHsieM MaTpU4YHOE YMHOKEHHE.

(4) 3nech MOXKHO MOJIEIUTH Kaxk10€e yuciio 10, Ho Torna cpeau 3JeMEHTOB MaTPUIIbI
HOSABSITCA AECATHUHBIE APOOH, YTO HE eCTh XopoIo. OHaKo 3aMedaeM, YTO BCE YHCIa MaTPHULIbI

ACIIATCA Ha 5, MMO3TOMY YMHOKacM Ka)XObIN 2JIEMEHT Ha g .

. 1(2 1
OxoHYaTeTbHBIN OTBET JIydui€ OCTaBUThH B BUAC — XOTs, B IPUHOUIIC, TOAUTCA
2 6 3 2 b 2

H
N

Y BHECEHHE JIPOOH:

4 11y 1 (8 -7} 1(2 1
OrtBer: — =—
6 9)10\-2 3 2{6 -3
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ManeHbsKas mapaga ajisd CaMOCTOATCIBHOI'O pCICHUSA:

IIpumep 13

1 - -1 1
Beruncouts C-(-D),ecn C = , D=

0 1 1 0

Tot peaxuii cimydyaid, koraa yucio (—1) BojgHe yMECTHO BHECTH BO 2-10 MaTpHILy, HO B
CBOEH Bepcuu petieHus sl BCE e 3TOro He cjielaj, YToObl He IUIOAUTh MUHYCHI B MaTpulie D .

CBoiicTBO KOMMYTAaTHBHOCTH YK CJIOBOI'O MHOXXUTEIIA, CIIPABECATIUBO JJIA JIF000T0
KOJIMYCCTBA YMHOKACMbIX MAaTpHII, HpI/I‘-IéM €ro MOKHO IIOCTaBUTh B JIFO00C MECTO, Ja XOTh B

CaMBIi KOHCII. N YMHOXHWTDb HaA J'IIO6y10 Marpuny, €CJIN 3TO BEII'OJHO.

[Tpunenum K MapoBO3UKY €€ OANH BarOHYHUK:
6.3. Kak nepeMHOKMTH TPH MATPHLIbI?

[Ipoussenenue Tpéx matpuny A-B-C (eciu 0HO OCYIIIECTBUMO) MOKHO BBIYHCIUTH
ABYMSI CIOCOOAMMU:

1) Haiitu A- B, a 3aTeM JTOMHOXHTbH Ha MaTpuity «i»: (A-B)-C;
2) nubo cHavana Haiitu B-C, motom BeimosHuTh yMHOKEeHHE A-(B-C).

Pesynbratel 00s3aTENBHO COBIIAYT, U B MATEMATHKE TAHHOE CBOMCTBO HA3bIBAIOT
accoyuamueHOCmMb0 MaTPUIHOTO YMHOKCHHUS:

(A-B)-C=A-(B-C)

IIpumep 14

ITepeMHOXUTH MaTPUIIBI ABYMSI CIIOCOOAMU
4 3)(-28 93 7 3
7 5 38 -126) (2 1
ANTOpUTM pemieHus IByXIIAaroBblil: HAXOAUM MPOU3BEICHHUE IBYX MATPHL], 3aTEM CHOBA
HAaxO0JIUM ITPOU3BEJICHUE JBYX MATPHLL.

1) Ucnonezyem popmyny A-B-C=(A-B)-C

JlelicTBue niepBoe:

A.Bo 4 3)(-28 93 ) (4-(-28)+3-38 4-93+3-(-126)) (2 -6
|7 5)( 38 -126) (7-(-28)+5-38 7-93+5-(-126)) (-6 21

[elicTBue BTOpOE:

2 -6)(7 3) (2.7-6-2 2:3-61) (2 0
A-B-C=(A-B)-C= : = =
-6 21)(2 1) \-6-7+21.2 —6-3+21-1) (0 3
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2) Ucnonezyem popmyny A-B-C=A-(B-C)

[elicTBue neppoe:

B.C— -28 93 7 3 B —-28-7+93-2 —-28-3+93-1 3 -10 9
| 38 -126)(2 1) (38.7-126-2 38-3-126-1) (14 -12

JelicTBue BTOpOE:

AB.coam.oy [t B[00 9)_(4(10)+3:14 4.943:(-12))_(2 0
BC=ABO 51w —12)7(7 (104514 7.945.¢12)) 0 3

4 3\ (-28 93 7 3 2 0
OTBer: . . =
7 5 38 -126) \2 1 0 3
Bonee mpuBbIueH U cTaHAAPTEH, KOHEYHO XK€, MEPBBINA CIIOCOO PEIICHUS, TaM «KaK ObI
Bcé o nopsAnky». Keratu, mo nosoay nopsiaka. B paccMatpuBaeMoM 3aJaHUU 4aCcTO BOSHUKAET
WJUTIO3USI, YTO pedb UAET 0 KaKUX-TO IepecTaHoBKax matpuil. Ux 31eck Het. CHOBa HallOMUHAIO,

yro B 001eM ciay4yae [IEPECTABJIATHD MATPUIBI HEJIb34. Tak, Bo BTOpOM ITyHKTE Ha
BTOPOM I11are BoinosHseM ymHoxeHue A-(B-C), Ho Hu B koeM ciaydae He (B-C)-A.

CBOMCTBO accoyuamuerHocnmu YMHOXCHUA CIIPABCAJIMBO HC TOJIBKO JISI KBAAPATHBIX, HO
H Ui ITPOU3BOJIBHBIX MAaTPHII — JIMIIb OBl OHU YMHOXAaJINCh:

IIpumep 15
Haiitu mpousBenenue Tpéx MaTpuil
0 3
0 1
3 -1 2)-|4 —3-1
1 2

DTO IpUMED U1l CAMOCTOATENLHOTO penieHus. B oOpasiie peneHus: BeIYUCICHHS
MIPOBEJICHBI ABYMSI CIIOCOOAMU, MPOAHATU3UPYHTE, KaKOH MyTh BBITOJIHEE M KOPOUE.

CBoiicTBO accoyuamugnocmuy MaTpUIHOTO YMHOXEHHUS CIPaBEATUBO U 171t 0Ob1Iero
KOJIMYECTBA MHOKHUTEIIEH, U )KUBOM TOMY IIPUMEP BCTPETUTCA B CIECAYIOLIEM ITYHKTE.

6.4. Kak Bo3BeCTH MATpHILy B Ky0 U 00/iee BHICOKHE CTENEeHU?

HaHHHe onepaupm TOXKE onpeneneHm TOJIBKO IJIs1 KBaHpaTHBIX ManI/IH. qTO6I>I BO3BCCTHU
KBaJpaTHYIO MaTpully B B ky0, Hy>KHO BBIYUCIIUTH MPOU3BE/ICHHE:
B=B-B-B

@aKTUYECKH 3TO YACTHBIN CIy4all YMHOKEHHUs TPEX MATPHII, I10 CBOHUCTBY
aCCOIMATUBHOCTH MaTpHuHOTO yMHOKeHus: B®=B-B-B=(B-B)-B.

A MaTpu1a, yMHOKEHHAs cama Ha cebs — 9To kBazapaT MaTpunsl: (B-B) = B?

Taxum 06pa3zom, omydaem pabodyto popmyny: B® = B?- B, To ecTh, cHayajIa MaTpHILy
HY’KHO BO3BECTH B KBaJIpaT, a 3aTeM MOJTydeHHYIo Matpully B’ ymHOXHUTH Ha MaTpuiy B .
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IIpumep 16

0 -
Bozsectu matpuny B = (3 5 j B KYO.

Jlerko: cHauana Hai1€M KBaapar:
BZZB-B:[O —J.[O —1}2(0-0—1-3 0-(—1)—1-2)2(—3 —ZJ
3 2 3 2 3-:0+2-3 3-(-D)+2-2 6 1
3aTeM Kyo:
Bngz'B{—s —ZNO —1]{—3-0—2-3 —3-(—1)—2-2j=(—6 —1j
6 1 3 2 6-0+1-3 6-(-1)+1-2 3 -4
BosBenenue MaTpuilbl B 4€TBEPTYIO CTETICHD MPOBOIUTCS 3aKOHOMEPHBIM 00pa3oMm:
B‘=B-B-B-B

Hcnonb3ys accOMaTUBHOCTh MATPUYHOTO YMHOXKEHUS, BEIBEZIEM JIBE padoune
¢opmyisl. Bo-nepsrix, B*=B-B-B-B=(B-B)-B-B=B?-B-B — 3T0 npousBeieHue 3 MaTPUII.
U nanee ectb nBa nyTH:

1) B*=B?.B-B=(B*-B)-B=B*-B. To ecTb, cHauana HaxouM B’, 3aTeM JOMHOKaeM
ero Ha B — mosyuaem Ky0, 1, HAKOHEII, BHITIOJIHSEM YMHOKEHHUE emé pa3 — Oyaer 4-51 CTereHb.

2) Ho cymecTtByeT pelenue Ha mar kopoue: B*=B*-B-B=B?-(B-B)=B?-B’. To ecTs,

Ha IIEPBOM IIIare HAXOJUM KBajapaT B u, MUHYs KyO, BBIIOJIHIEM yMHOMKkeHHE B* = B? . B2

3ananue:
0 -

Bozsectu matpuny B = (3 ’ j B YETBEPTYIO CTEINEHb ABYMs CIIOCOOaAMH

Pelienue 1 0TBET B KOHIIE METOIMYKH.

KcraTn, 3ameTbTe, 4TO €ClIM MO YCIOBUIO 331a4K TpeOyeTcsl BO3BECTH MATPHILY TOJIBKO B
YETBEPTYIO CTENEHB, TO ITYTh BBITOJHO COKPATUTh — HAWTH KBAJAPaT MaTPULbI U

BOCIIONB30BaThCs (hopmynoii B* = B*-BZ.

AHaJOrMYHO MaTpHIa BO3BOJIUTCS B MATYIO U O0siee BbICOKHE cTeneHu. 13
IIPAKTHUYECKOT0 OMbITa MOT'Y CKa3aTh, YTO MHOI/IA MTONAIAI0TCs IPUMEPHI Ha BO3BEIEHUE B 4-10
CTEIEHb, @ BOT YK€ MATOM CTENEHU YTO-TO HE nMpunoMHio. Ho Ha BCAkui ciydail mpuBeny
ONTUMAJIbHBINA aITOPUTM:

1) HaxomUM B?:
2) HaXOaUM B*=B?.B?:

3) BO3BOAMM MaTpHILy B IATYIO cTenens: B® = B*-B.

Cnaém «BBINIYCKHOM YK3aMeH» 10 MATPULIAM:
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7. MaTpuuHble BbIpPaskeHust

CHauaza moBTOpPUM OOBIYHBIE LIKOJbHBIE BBIPAKEHUS ¢ UnCIaMu. UHMCI0BOE BhIpaXKeHHE
COCTOUT M3 YMCEJl, 3HAKOB MAaTEeMaTHUECKUX IEHCTBUI U CKOOOK, HalIpuMep:

2°.(3+5)— 44 + % . [Ipu pacuérax cripaBesIMB 3HAKOMBIH alNreOpandecKuii IPUOPUTET:

CHa4dajla YUUTbIBAIOTCA C‘KO6KU, 3aTEM BBINIOJIHAETCS 6036€0€HUE 6 CINENeHb / U3sleyeHue KOpHeﬁ,
IOTOM YMHOMCEHUE / Oenenue H, HAKOHCII, B MMOCJICAHIOIO OUYCPCIAb — ClOMHCEeHUEe /ebruumarniue.

Pe3yJILTaT BBIYUC/ICHUSA YUCJT0BOI'0 BBIPpAKECHUSA ABJIACTCA YUCJIOM, HAIPUMCD!

2 -(3+5)—4\/Z+%=16~8—4-2+2=128—8+2=122

MaTtpuuHble BbIpaKeHUsl YCTPOEHbI IIpakTUYecky Tak xe! C TeM OTIu4reM, u4To
IJIABHBIMU JIEHCTBYIOLIMMH JIMLIAMH BBICTYNAIOT MaTpullbl. [lmoc HEeKoTOpbIe crieuduuecKkue
MaTpUYHbIE OllepalliH, TAKHE, KaK TPAHCIIOHHPOBAHNUE U HAXO0XKJIEHUE OOPATHON MAaTPHIIBL.

PaccMotpum MatpuuHoe Beipaxenune 2AB" +(CD) ™" —5F°, rne A, B,C, D, F —
HEKOTOPBIC MaTPHUIIBI. B TaHHOM MaTpHUYHOM BBIPQXKEHUU TPH CIAraeMbIX U ONEPAIHN
CJIO’KEHUS/BBIYMTAHUS BBITIOTHSIIOTCS B TIOCIICTHIOK OYepE/ib.

B nepsom cinaraemom 2ABT cHauama Hy’KHO TPaHCIIOHMPOBATh MATPHILy «0o»: BT,

TIOTOM BBITIOJTHNTG yMHOXKeHHE AB' ¥ BHECTH «IBOWKY» B IOJTy4eHHYI0 MaTpuily. O6parTuTe
BHUMaHUE, YTO ONepaunus TPAHCIOHMPOBAHHUS MMeeT 00J1ee BLICOKUII NPUOPHUTET, YeM

ymuo:kenne. CKOOKH, KaK U B UHCIIOBBIX BRIPAKEHUSX, MEHSIOT TIOPSI0K AeiicTeuii: 2(AB)' —

TYT CHayajia BBINOIHsETCS yMHOXKeHHue AB , moTom noiydeHHast MaTpuila TPaHCIIOHUPYETCS U
YMHOXAaeTcst Ha 2.

Bo Bropom crnaraemom (CD)™' B mepByro odepe/ib BHINOMHIETCS MATPUYHOE YMHOKEHHE
CD, u obpaTHast MaTpuIlla HAXOAUTCS yXKe OT pe3yibTara npousseneHus. Eciu ckoOku yoparth:
CD™, To cHauana HeOOXOAMMO HAKWTH 06paTHYI0 MaTpuiy D', a 3aTeM HepeMHOKHTS

matpuipsl: C-D ™. Haxosaenne o6paTHOli MATPHIIbI TAKsKe HMeEET NPHOPHUTET Iepes
YMHOKEHHEM.

C tpeThuM craraeMbiM —5F° BCE MOHATHO: BO3BOAMM MaTpHUILY B Ky6 H BHOCHUM —5 B
MOJIyYEHHYIO MaTpULLy.

Y10 10JIKHO MOJIYYUTHCH B PE3yJIbTAaTC BLIMUCICHUS MATPUYHOI'O Bpra)KeHI/ISI?
Mo:xeT HU4Yero He NMOJYYUTHCH. HOCKOJIBKy HE BCE JICHCTBUSA OCYHICCTBUMEI.

Ho ecmn PE3YIbTAT BBIYHUCICHUA CYHIECCTBYCT, TO OH TOKC ABJIACTCA ManI/H_Ief/'I. Kak
TOBOPHUTCA, KOIIKKW HE pOAAT MBIIIKY.

Crnenytouye 3a1aHus, Kak U BCe MPEIbIIYILNE, B3SITHI U3 PeaIbHbIX MPAaKTUYECKUX
paboT, 1 MBI HAYHEM C CaMOT0 IIPOCTOTO:
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[Ipumep 17

1 91 3 1 -2 2
JlaHBI MATPUIIBI A:( 5 1 J, B=-1 0|, C=| 1 -1]|.
2 4 1 2

Boeruuciuts A+2B u B+2C

Pemrenue: nopsiiok AEHCTBUN OYEBU/ICH, CHAYAJIA BBIIIOJHIETCS YMHOXKEHHUE HA YUCIIO,
3aTEM CJIOKEHUE:.

3 1 6 2
1 21 1 21

A+2B= +2 -1 0= + -2 0
-2 11 -2 11

2 4 4 8

CrnosxeHue BBIIIOJIHATH HEBO3MOKHO, TaK KaK MaTPULIbI Pa3HBIX Pa3MEpPOB.
He ynusnsittecs. Kak s ye orMmeuar, 3aBeIoOMO HEBO3MOYKHBIE IEHCTBHS 4aCTO
IIPEUIararoTcs B 3aJaHUAX JaHHOTO TUIIA.

Hpo6yeM BbIYHCJIUTE BTOPOC BBIPAKCHUC!

3 1 -2 2 3 1 -4 4 3-4 1+4 -1 5
B+2C=(-1 0|+20 1 -1|=|-1 0|+| 2 -2|=|-1+2 0+(-2)|=|1 -2
2 4 1 2 2 4 2 4 2+2 4+ 4 4 8
TyT BCE HOpMAJBHO.
-1 5
OtBer: neiictBue A+ 2B BEITOIHHUTL HEBO3MOXKHO, B+2C = 1 -2/|.
4 8
UyTh OBBICUM CIIO)KHOCT:
IIpumep 18
2 1 3 -1 -1
Hanbl Matpunsl A=| 3 3|, Bz[_S lJ, C=l2 0 3] Dz(_5 . 7}.
49 3 -2 _9 _3 .1 1 3 2

Haiity 3Ha4yenus cienyromux Beipakennii: D'C, A-(-D), AB—4D'.

Pemenne: pasdupaemcs ¢ npousseneaneM D'C . Bornee BHICOKHI IPHOPHTET HMEET

TPaHCIIOHUPOBAHUE:!
-5 1

D'=|1 3

7 2

U J1ajiee yMHOKEHHeE:
-5 1) (3 2 -2
D'C=|1 3||-1 0 -3
7 2){-1 3 -1
KOTOPOE BHIIONHHUTE HENb3s, TAK KaK YHCII0 CTONOI0B MaTpuikl D' He paBHO 4mcy
cTpok matpuusl C .
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A BOT ¢ pousBesieHueM A-(—D) HUKaKuX mpoOsieM:
2 1

-5 1 7
A-(-D)=-AD=- 3 3| =
1 32
-1 2
2-(-5)+1-1 2:1+1.3 2.7+1.2 -9 5 16 9 -5 -16
= 3.(-5)+3:1 3-1+3-3 3.7+3.2 |=--12 12 27|=|12 -12 -27
~1.(-5)+2-1 -1.1+2.3 -1.7+2-2 7 5 -3/ (-7 -5 3

3/1ech Ha MIEPBOM K€ IIare MHOKUTENb (—1) BBIHOCUTCS BIIEPE, U PYKU 10 HEro AOXOJST
B CaMYI0 MOCJIETHIOW o4epeab. Ho BoT eciu Ob1 B MaTpunie A mian D Obimo MHOTO
OTPHULIATEIBHBIX YHCEII, TO MUHYC OBLIO OBl BHITOJHO Cpa3y BHECTH (Ty/aa WU Ty/a).

C GoJlee CIOKHBIMHA BBIPAKEHHUAME BpoJe AB—4D' «galiHUKaM» PEKOMEHIYIO
pa3duparbcs HOITANHO, YTOOBI HE 3aIyTaThCs:

CHauana HaxXOoJIuM IIPOU3BCACHUC!

2 1), . 2.(-5)+1-3 2.1+1(2)) (-7 ©
AB=|3 3 -(3 _2]= 3-(-5)+3-3 31+3:(-2) |=|-6 -3
1 2 ~1-(-5)+2-3 -1.1+2-(-2)) (11 -5
34TCM CHUTACM BTOPOC ClIaracMoc:
~5 1) (-20 4

4D"=4.| 1 3|=| 4 12
7 2 28 8

W, HAKOHEII, BCE BBIPAKEHHUE:

~7 0) (-20 4\ (-7-(-20) 0-4 13 -4
AB-4D" =|-6 -3|-| 4 12|=| -6-4 -3-12|=|-10 -15
11 -5) (28 8 11-28 -5-8) (-17 -13

bosee noaroToBiaeHHBIE YMTATEIN MOTYT O(l)OpMI/ITB peuieHuce «OTHOH CTpOKOfI))Z

2 1 -5 1
] -5 1
AB-4D" =| 3 3| —4.| 1 3=
3 -2
-1 2 7 2
2:(-5)+1-3 21+1:(-2) ) (=20 4) (-7 0) (-20 4) (13 -4
=| 3:(-5)+3-3 31+3-(-2) |-| 4 12|=|-6 -3|-| 4 12|=|-10 -15

~1(-5)+2-3 -11+2-(-2)) (28 8) |11 -5) | 28 8) |-17 -13

OtBer: neiictBue D'C BBINOIHUTH HEBO3MOXKHO,

9 -5 -16 13 -4
A.(-D)=|12 -12 -27|, AB-4D" =|-10 -15|.
-7 -5 3 -17 -13

3ananne: nus matpun [lpumepa 18 BemonauTs neiicteus BD, D?, A'C —2D.
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W emé onuH npuMep — TPEHUPOBKU MHOTO HE OBIBAET:

IIpumep 19

BHIYHCINTS 3HAUeHHEe MaTpuyHOro MHorowtena 2A” +3(B™ —4E), eciu
1 2 4 0

-1 -3) 2 0
3neck pemieHue ynooHo ohopMuTh 1o myHkTam. OOpaser] B KOHIIE METOIUYKH.

U B 3akmroueHune Kypca «pa3rpoMUM» ONPEICIUTENN:

8. HekoTopble mojie3HbIe CBOICTBA ONpeaenTe el

Kak u B cjiydac ¢ MaTpUIHBIMU OIIC€palluiAIMU, Yy onpeﬂenHTeneﬁ HAaCUYHMTBIBACTCA ,I[O6pblﬁ
JCCATOK CBOfICTB, OAHAKO pCaIbHOC MPUKIAAHOC 3HAYCHUC UMCIOT TOJIBKO HCKOTOPLIC U3 HUX.
Ho nauaTh x0uercs ¢ 6omee HaCyHIHOI'O BOIIpOCa:

8.1. 30/10TO€ MPAaBUJIO BHIYMCIEHH

[TopyuuTh BBIYHMCIICEHUS] TOBAPUIILY WM KOMITBIOTEPY =)

B nanHOM IyHKTE peyb MOMAET 0 TexHHUKe () (HEKTUBHOTO BHIUMCIICHUS ONPEACTUTENCH,
KOTOpasi O3BOJIMT BaM HaXOJUTh UX MAKCUMAJIbHO ObICTPO. BO3MOKHO, HEKOTOPBIE CKaXYT:
«epyHJia, Kakas pa3Hula — NOTpaTUM Mbl 2 MUHYTHI WK 3?7». Ho 3710 Bcé Xopoio, ecnu
OTIpe/IeIUTENb HE OYE€Hb OOJIBIION. A €CITU «UeThIpe Ha YeThIpe»? A eCllu «IISATh Ha TATb»?
Kotopsiii, kcTaTH, TOKE BCTpEUYAETCA.

Cugetp 10-20 MuHYT, a TO ¥ JT0JIbIIE (B CITy4ae OMIMOKH) YTO-TO COBceM HeoxoTa. Jla u
3ayeM cueTh 2-3 MuHyThl? He penkocTb, Korja npouecc peieHns BIoJHE peabHO COKPAaTUTh

JI0 CYUTAHHBIX CEKYHJI, @ MHOT/A U Cpa3y YBUAETh pe3ybTaT!

Uewmy u OyneT MOCBAIIEH HaIll JAIbHEUIINIA pa3roBop. MOTHB paliioOHAILHOTO

1 -2 3
BBIUUCIICHUSI OTPEETIUTENsS BCTPETUIICS B epBoM ke npumepe (4 0 6.
-7 8 9

Jla, pa3iioKuTh, ONpeAeIUTeNb 1Mo 1-i cTpoke uiH 1-My cTONOIy — 3TO IPUBBIYHO U
aKaJeMHUYHO, HO 2-5 CTpOKa WM 2-# cTonber] (I/1e eCTh HOJb) MPUBOJAT K PE3YJIbTaTy 3aMETHO
ovicTpee, u [Ipumep 7 — TOMY IpUMED )

I[aBafITe BCIIOMHHM MOIO ((J'II06I/ITCJ'ILCKYIO» MaTpuiy 3HakoB | — + — |, BECh

AITOPUTM, U PA3JIOKHUM OIPEIECIHUTEIb TEIEPh yKE MO 2-U CTPOKE:
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1 -2 3
4 0 6=-4
-7 8 9

=—4.(~18—24)+0—6-(8—14) =168+ 36 = 204

-2 3
6-
‘ -7 9 -7 8

1 3 1 -2
8 9

+O-‘

310 OBIcTpee yeMm, no 1-it crpoke? Koneuno. Tem Oosiee, Ha MpaKkTUKE HYJIEBOE
cllaraeMoe MPUHSTO OIYCKaTh:

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

‘—23
-7 8 9

N
—6-
9

~7

A ecliv B CTpOKE WJIH CTOJIOIE J1Ba HYJISL, TO 3TO BOOOIIE HACTOSIIIUN TOJIaPOK:

Ipumep 20
5 2 -3
Beraucnuts onpenenurens matpunsl | 3 -1 4
0 2 0

37ech JBa HYJsl B TPEThEH CTPOKE, 110 HEHM U PACKPBIBAEM:

5 2 -3 : g
3 -1 4 =—2-‘ 4‘:—2-(20+9):—58
02 0

Bot u Bc€ pemienne!

Oco0blIi1 ciyyaii, Koraa onpeaeauTelb UMEEeT TaK Ha3bIBaeMbIH cmynenuamolil UK

2 1 5
mpeyzonvhbili 6uo, Haripumep: [0 —1 3 | — B TakoM ompeaenuTesne Bce Ynucia,
0 0 -3

PAcCIIONIOKEHHBIE HUXKE 21a8HOU OUA2OHANU, PABHBI HYITIO.

Paznoxum ero no nepBomy cTosouy:

2 1 5 L 3
0 -1 3 =2.‘0 3‘:2-(—1-(—3)—0-3)=2.(3—0)=6
00 -

B mpakTudeckux 3aaHusX yI00HO PYKOBOJICTBOBATHCS CICTYIOIIUM MTPABUIOM —
CTYNEeHYAThIN ONpeae/nuTe/ b PABeH NPOU3BEAEHHI0 YHCeJI ero rJIaBHOM JUArOHAJIN:

2 1 5
0 -1 3|=2-(-1)-(-3)=6
0 0 -3
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AHaNOTMYHBIN NPUHIINUI CIIPABEIIUB U ISl CTYIIEHYATHIX ONpeeuTeNel APyTux
MOPSIIKOB, HAIIPUMEP:

58 0 -4
0 1 10

=5.1.(-4)-3=-60
00 -4 0
00 0 3

TpeyroybHbBIE OMPEICTUTETN HNHOT/Ia BCTPEUAIOTCS, M KX PEIICHUE MOXHO OOPMIISTH

HUMEHHO Tak!

A ecnu B cTpoke (cTonlrue) onpenenutens HaxoasaTcs oaHu nyau? OTBer, Aymaro,
noHsiTeH. Bripouem, o HyNeBbIX ornpeAenuTensix noxe. Cedyac o Jpyrom:

IIpumep 21
6 -2 1
7 4 -

-3 5 1

31eck BOOOIIEC HET HYJICH, HO BCE paBHO CYIIECTBYET CIIOCO0 00JerduTh ce0e )KU3Hb!
JlaHHBI OTIPE/ICITUTENb BBITOIHEE PA3JIOKUTh 110 TPETHEMY CTOJIOIY, TOCKOIBKY TaM CamMble
MalieHbkue uyucia. Y 3anuch MNPpUHUMACT OYCHDb HpPI?[THI:IfI BUI:

6 -2 1
7 4 |6 -2 6 -2
7 4 -1= + + =
-3 5 -3 5| |1 4
-3 5 1

=(35+12)+(30-6) + (24 +14) =47 + 24 + 38 =109

U, pesromupys naparpad, chopmynupyem

Onpeneanresib BoiroaHee packpoiBath no TOU cTpoke (Wiu crosomy), rae:
1) HyJieit nodoJb1IE;
2) yncJia MOMEHbIIIe.

W gem GomnbIre MOPpALOK OIIPEACIIUTECIIA, TCM Oobire Bec 3010Ta. CaMOCTOSTEIBHO:

IIpumep 22

BbruucnuTh onpenenuTens, UCIOMb3ys Hanboiee palMoHaIbHBIA CI0c00
4 -2 1

3 5 2

0 -1 2

N emé onuH BaKHBIN COBET: He KoMmILlekcyiiTe! He Hamo 60sThCs MOKa3aThCs
«CIIMIIKOM YMHBIM» U «3alIMKJINBATHCS» HA TPAJULMOHHOM PA3JI0KEHUH 10 EPBOU CTPOKE
nu60 nepBomy ctoidiy. Kak kopoye — Tak u pemaiite!

DTOi1 K€ 1eNn CITy’)KaT HEKOTOpBIE MPaBUIIa, O KOTOPBIX 51 PACCKa)Ky HUKE:
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8.2. Onpeneanresib TPAHCTIOHUPOBAHHOM MAaTPHIIbI

1 -2 3
Paccmotpum crapeix 3HakoMbIx: Matpuly Z=| 4 0 6 | u e€ onpenenurens
-7 8 9
1 -2 3
|Z|: 4 0 6/=204.
-7 8 9

Ha Bcsikuii cimydail moBTOpIO 3I€MEHTApHOE Pa3Inyie MEKIy MOHATHIMHI: MaTpULa —
3TO Ta0JIULA IJIEMEHTOB, a ONPeAeIUTENb — CYyTh U0 (Ynopsdouennvlil Habop uucern, ¢
KOMOPBHIMU HYHCHO GbINOIHUMb ONpeOesléHHble 0elCmEUsl U NOJYYUMb 91O CaMOe YUCTO).

IIpu TpaHCNOHUPOBAHUM MATPHUIbI BEJIUYMHA €€ onpeaeTuTe sl He MeHsIeTCs

1 4 -7
Tpancnonupyem matpuny: Z' =| -2 0 8
3 6 9

CornacHo CBOICTBY, OIpeAEIUTENb TPAHCIIOHUPOBAHHONW MaTPHUILIBI PAaBEH TOMY K€

1 4 -7
3HAYEHHUIO: ‘ZT‘ =|-2 0 8|=204.Xenatouye MOryT yOEIUTHCA B 3TOM CAMOCTOSITEJILHO.
3 6 9

B xonoy u Ooiee MMpOCTCLKAA (bOpMYJ'II/IpOBKa JaHHOTO CBOMCTBA: €CIIN TPAHCIIOHUPOBATH
OMpeaACIIMTECIIb, TO €T0 BEJIMYHMHA HC U3MCHUTCA.

3anuiieM o0a ONpeneauTeNs PSIBIIKOM U IpOoaHAIM3UPYEM OJIUH BaXKHBI MOMEHT:

1 -2 3 1 4 -7
z|]=|4 0 6/=204 z"|=]-2 0 8|=204
-7 8 9 3 6 9

B pe3ynbrate TpaHCIOHUPOBAHMUS TIEPBasi CTPOKA CTalla TIEPBBIM CTOIOIIOM, BTOPas
CTPOKa — BTOPBIM CTOJIOIIOM, TPEThS CTPOKA — TPETHUM CTOJIOIIOM. CTPOKH CTalld CTOJIOIaMH, a
pe3ynbTaT He u3MeHuics. [Ipuspak sToro gakra 1aBHO OPOIUT MO CTPaHUIAM, U HACTAI MOMEHT
€ro 03BY4UTh.

CTPOKM U CTOJIOIbI ONpPEeaCJIUTEISA PAaBHOINIPAaBHbI

WNubiMu cioBaMu, eclii Kakoe-HUOYAb CBOWCTBO CIPABEUIUBO AJIs CTPOK, TO
aHAJIOTUYHOE CBOMCTBO CIPABEIIUBO U i cTOONOB! U B IEHCTBUTETLHOCTH MBI C 9TUM YK€
CTAJIKUBAJIUCh — BEJlb ONPEJICIUTENb MOKHO PACKPBITH KaK MO CTPOKE, TaK U PAaBHOIIPABHO 110
CTOJIOITY.

He npassarcs uncna B ctpokax? Tpancnonupyiite onpenenutens! [loguépkusaro, 4To
onpeaenutens. CAMY MATPULLY npocTo Tak TpaHCIIOHUPOBATh HENb3:!
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8.3. Ilapnasi nepecTaHOBKA CTPOK (CTOJI0110B)

CoOCTBEHHO, MPABHUJI0: €CJI IB€ CTPOKHU (MJIM Ba CTOJIONA) ONpeaeTuTeNs
MOMEHSITh MeCTAMM, TO OTIPeIeTUTe]Ib CMEHHT 3HAK.

! IlTomnume, peuv uoém o6 onpedenumene! B mampuye nuuezo nepecmasnsims Helvss!

1 -2 3
Ceirpaem B KyOuk-pyouk c onpenenutenem |4 0 6/=204.
-7 8 9

[Tomensiem nepByI0 U TPETHIO CTPOKY MECTAMU:

-7 8 9
4 0 6/=-204
1 -2 3

OHpeI[eJ'II/ITeJ'IB CMCHMIJI 3HaK.

Tenepb B ITOJIYUCHHOM OIIPCACIIUTECIIC IICPECTABUM BTOPYIO U TPETHIO CTPOKU:

-7 8 9
1 -2 3=204
4 0 6

Omnpenenurens eni€ pa3 U3MEHN 3HAK.

IlepectaBuM BTOpOH M TpeTHii cTONIOEL:

-7 9 8
1 3 -21=-204
4 6 O

To ecTb, JI100asi NapHas MEPECTAHOBKA CTPOK (MJIH CTOJI0LOB) BJICYET H3MEHEHHE
3HAKA OMpe/e/IuTe sl HA IPOTUBOMOJI0KHBIM.

Urpel urpamu, HO Ha TPAKTUKE TAKWE EUCTBUA JIy4llle HE UCIIOIb30BaTh. TOIKY OT HUX
0Cc0o00r0 HET, a BOT 3aITyTaThCS U IOMYCTUTH OLINOKY HecnoxHO. OTHaKO PUBENY OJHY U3
HEMHOTHX CHUTYallHil, KOT/1a B 3TOM JAEHCTBUTEIBHO €CTh CMbICI. [Ipeamnonoxum, 4ro B Xoae
pEeLIEeHNs] HEKOTOPOTO MPUMEPA Y BAC HAPUCOBAJICA ONPEIAEIUTEINb CO 3HAKOM «MUHYC»:

2 57
-3 4 6
9 1 8

Packpoewm ero, ckaxkem, o nepBoil CTPOKE:

2 57
—13 4 =
9 1

46 36 _3B4 46 36 _BB 4
S - 2 A7 450 -7 =...
18 g |91 18 g b1

O‘IGBI/II[HOG Hey2106CTBO COCTOHMT B TOM, YTO IIPUIIIOCH BBINIOJIHATH JIMITHEC HeﬁCTBHe -

CTaBUTb OOJIBIIIHE CK06KI/I, a 3aTE€M UX pacCKpbIBATh (HMK020CI He Oenatime 3mMoco ycmHo./).
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W, uT0OBI N30aBUTHCS OT «MHHYCa», palliOHAJIbHEE TIOMEHATh MECTAMU JIFOObIE 1B
CTPOKH MJIH JI00bIe Ba cTonbna. IlepecraBuM, HarpuMep, NEPBYIO U BTOPYIO CTPOKH:

2 57 |3 46
-3 4 6/=2 5 7=..
9 1 8 9 1 8

Tenepsb Bepeu nomMex HET, MOXKHO €XaTh Jajbllie. BoIMIsSAUT CTUIBHO, HO B
OOJIBIIMHCTBE CITy4aeB ¢ OTPUIATEIBHBIM 3HAKOM pallOHAIbHEE pa30upaThCs JPyrum
crioco6oM. Uuraem nanplue:

8.4. BoiHeceHHe U3 CTPOKHM (CTOJI011a) MHOKHUTEJIS

N3 cTpoku (cT0s10112) OnpeneTuTeN s MOKHO BHIHECTH 001U MHOKUTEIb
!!! Buumanue! B npasune peus uoém o6 OJJHOH cmpoxe unu 06 OAHOM cmonoye
onpeodenumens. lloscanyiicma, He nymatime ¢ MAMPUYAMU, 8 MAMPUYE MHOICUMETL

svinocumcs/snocumcs y BCEX uucen cpasy.

Hauném ¢ yactaoro CJIydasl — BBIHCCCHUA «MHUHYC CAUHUIBD) WU IIPOCTO «KMHUHYCA».

-1 -4 -6
Bcerpeuaem ouepennoro nanuenra: |5 -4 —7|.
2 8 3

B nanHOM onpezenuTese CIMIIKOM MHOTO MUHYCOB U HEIIJIOXO Obl COKPAaTUTh UX
KonuecTBO. BoiHecem —1 U3 nepBoii CTpoKu:

~11 -1-4 -1-6 1 4 6| 1 4 6
5 -4 —7|=-15 -4 -7=-5 -4 -7
2 8 3 2 8 3] 2 8 3

WNinn xopoue:

-1 -4 -6 1 4 6
5 -4 -7=-5 -4 -7
2 8 3 2 8 3

Munyc nepeJ onpeaenuTeseM, Kak yke JEMOHCTPUPOBAIOCH — HE €CTh YA00HO.
CMOTpUM Ha BTOPYIO CTPOKY ONPESTUTENS U 3aMeYaeM, UTO MUHYCOB TaM TOXE MHOTOBAaToO.

Brinecem «MHUHYC» U3 BTOpOfI CTPOKHU:

-1 -4 -6 1 4 6 1 46 |1 46
5 -4 -7=-5 -4 -7|=—()-5 4 7|=|-5 4 7
2 8 3| P 8 3 2 83 |2 83

Uto MmoxHO crenaTh emé? Bee uncna Broporo crondia nenstces Ha 4 0e3 ocTaTka.
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Briaecem 4 u3 BTOporo crouoma:
1 4 6 1 16

~5 4 7|=4.}-5 1 7
2 8 3 2 2 3

CrpaBesTiBO ¥ 00paTHOE MPABIIIO — MHOKHTEJIb MOKHO HE TOJBLKO BBIHECTH, HO U
BHecTH, npuuém, B JIFOBYIO ctpoky nnu B JIKOBOU cronben onpeneauTens.

Panu mryTku yMHOKHM Ha 4 TPEThIO CTPOKY ONPEACTUTEI:
1 16 |1 1 6

4.-5 1 7=-5 1 7
2 2 3 |8 8 12

-1 -4 -6
JloTolIHbIE YMBI MOTYT YOEIUTHCS B PaBEHCTBE UCXOAHOTO (5 —4 —7|u
2 8 3
1 1 6
nonyueHHoro (-5 1 7| ompeaenuTene.
8 8 12

Ha mpakTuke 4acTo BBIMOJIHSIOT BHECEHHE MUHYCA. PaccMOTpUM onpeenuTelns
6 2 -1
—2 -3 8|. OrpunarenbHbIi 3HaK TIepe]] onpeaearTesieM MoxkHo BHecTr B JIFOBYIO
2 1 -3
crpoxy mmn B JITIOBOM cronGern. CamMbIM JIydIINM KaHIHAATOM SBJISETCS TPETHIT cTonbel, B

HEro 1 BHOCUM:

6 2 -1 6 2 1
-2 -3 8|=2 -3 -8
2 1 -3 2 1 3

Taxoke 3ameudaeM, 4TO BCE UMCIIa IEPBOTO CTOIOIA AensATcs Ha 2 6e3 octaTtka, HO cTOUT
JIM BBIHOCHUTH «IBOHKY»? Eciu Bl coOMpaeTech MOHMKATh MOPSAOK OnpeaenuTes (0 4éM
MOMAET peus B cienyroieM naparpade), To, 6e3ycinoBno, crOut. Ho ecnu packpreiBath
OTIPEICTTUTENb M0 CTPOKE (CTONOILY), TO «JIBOIKA)» BIEPEAH TOJIBKO YCIOKHUT PELICHHE.

OpHako ecny MHOKHUTENb BEJIMK, HallpuMep, 13, 17 u T.10., TO €ro, KOHEUHO, JTy4Ile
-33 -55 .
BbIHEeCTU. [Tlo3HAaKOMHUMCS ¢ MaJI€HbKUM MOHCTPOM: 14 o1 W3 nepBoii cTpokH BbIHECEM —
11, u3 BTOpOIi CTPOKU BHIHECEM —/ -

~33 -55 3 5
=—11-(-7)-|. |=77-(9-10)=-77
~14 -2 2 3

Brl ckaxkeTe, BEIYUCIICHHS M TaK OBICTPO MIETKAIOTCS Ha KalubKyssiTope? Jto mpasaa. Ho,
BO-TIEPBBIX, €I0 MOXKET HE OKA3aThCA MO PYKOH, a BO-BTOPBIX, €CJIH JIaH ONPeAeIuTeNb 3-r0 Win
4-ro mopsiaka ¢ OOJBIIMMHU YUCIaMH, TO U CTYy4aTh IO KHOMKAM YK€ HE CHUIBHO 3aX0YeTCs.
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[Ipumep 23

BbrauciuTh onpeaenuTens, UCIOb3ys BRIHECEHHE MHOKHUTENEH U3 CTPOK M CTOJIOLIOB

13 -91 26
-2 42 2
5 -70 5

3T0 npuMep ISl CaMOCTOSTEIIBHOTO PEIICHUSI.
8.5. Korja onpenenuresib paBeH HYJI10?

Haunéwm ¢ camoro oueBuaHOro npusHaka. Ecjiu B onpeneuresie ecTh HyJeBasi CTPOKaA
WJIH HYJIeBOii cTOJI0€l, TO OH paBeH HyJK0. Hanpuwmep:

o O O
A 0N

«JIrobuTenbckas» IpoBepKa dJIEMEHTapHa, PACKPOEM ONPEEIIUTENb 10 1-My cTONOIY:

0 2
3 4 2 - 2 -

0 3 4/=0- -0- +0- =0-0+0=0
4 5 4 5 3 4

0 4 5

K cnoBy, npoBepKy JIETKO OCYIIECTBUTD U 110 JIIOOOH APYroi CTPOKE WK CTOIOIY

[Tpusnak BTOpoit. Eciiu aBe cTpokHu (CT0/1011a) onpeae/IuTe I MPONOPIUHOHAIbLHBI (B
YACTHOCTH, OAMHAKOBBI), TO JAHHBIN ONpele/INTe]b PABEH HYJII0.

B cnenyronem npumepe nponopluuoHaIbHbl COOTBETCTBYIOLIME YUCaa 1-i U 2-i CTPOK,
rpy0o roBOps, TiepBasi CTPOKa B /1Ba pa3a 00JIbIlIe BTOPOIA:

4 2 -2
2 1 -1/=0
5 7 3

B crenyromem npumepe mpornopuroHalIbHEI BCE TP CTONONA (M CTPOKH, KCTATH, TOXKE):

-3 -1 -
3 1 1|=0
6 2 2

npu4yéM, BTOPOH U TPETUH CTONIOEI] OIMHAKOBBI, 3TO YaCTHBIN Clydail — Korjaa
KO3 (UIIMEHT MPONOPIHOHATBHOCTH PABEH €AUHHUIIE.

Hcnonb30Bath 1M 3TO CBOMCTBO Ha MpakTuke? C 0CTOPOKHOCTHIO. BOT 311€Ch

MOBBIIIEHHBIN YPOBEHb 3HAHUI ObIBaeT Haka3zyeM ;-) [loaToMy, BO3MOXKHO, JTyyllle pacKpbIBaTh
TaKHe ONPEENIUTEIN OOBIYHBIM CIIOCOOOM (3Hasl Harepé, YTO MOIYUUTCS HOJb).
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CrnenyeT OTMETHUTb, YTO ATO OBLIM JIMIIb OYEeBHIHbIE NTpU3Haku. Ecnu B onpenenurene
HeT HYJICBBIX M HET MPOMOPIHUOHATBLHBIX CTPOK U CTOJIOIIOB, TO OH BCE PABHO MOKET
0Ka3aTbhCHA HYJIEBbIM!

Ecnu onpenenurens paBeH HYIIO, TO TOBOPSAT, UTO €T0 CTPOKH (2 3HAYUT U CTOJIOLIbBI)
JUHeliHo 3asucumyl. VI 3Ta 3aBUCUMOCTh MOXKET OBITh CIpsTaHa OT HAIIKX IJIa3.

Boo06iuie, y 1aHHOTO TOHATHS €CTh XOPOLINA T€OMETPHUECKUI CMBICT, U BCEX
MHTEPECYIOMIMXCS sI OTChUIAI0 K CTAaThe O JINHEWMHON 3aBUCUMOCTH U JINHEWHOW HE3aBUCUMOCTH
BekTOpoB. C yI10BOIBCTBHEM OBl paccKasall U ceifuac, HO LeJb JAaHHOTO Kypca COBCEM JIpyrasl.

[Ipuino Bpems BbIKaTh CTaKaH alelbCUHOBOIO COKA!

Kakmue cBoiicTBa onpeaeuTeieii moJae3HO 3HATH?

1) BesuuuHa onpeeuTelisi He MeHsIeTCsl TPU TPaHCOHUpPoBaHUuU. CBOWCTBO
MaJIOTIOJIC3HO JIJISl IPAKTHKH, HO 3aIIOMHUTH €r0 HY)KHO 00s3aTEIILHO.

2) JIro6ast napHasi nepecTAaHOBKA CTPOK (CTOJIOLI0OB) MEHsIeT 3HAK OINpeeIuTe/s Ha
NPOTHBOMNOJI0KHBbIN. CBOMCTBO TOKE 3alIOMUHAEM U CTapaeMcCsl HE UCII0JIb30BaTh BO
n30exaHue MyTaHULbI.

3) U3 cTrpoku (cTo/101a) onpeaeanTe/ s MOKHO BLIHECTH MHOKUTEJIb (MM BHECTH
ero). Mcmonb3yem Tam, T/ie 3TO BHITOIHO.

4) OnpeneuTelib ¢ HYJIeBOi CTPOKOi (cTO161I0M) paBeH HY.10. Eciin cTpokn
(cTos101BI) onpeeInTeNIsA NPONOPIHOHAIBHBI, TO OH paBeH HyJ10. [lonb3yemces ¢
OCTOPOKHOCTBIO.

Ha npoTsikeHnn Bcero Kypca HEOAHOKPATHO HAOII0AaIach MPOCTast U JIOTUYHAS
3aKOHOMEPHOCTh — YeM OOJIIbIIIe B CTPOKE (MJIH CTOJIOIE) HyNleH, TeM Jierdye BRIYUCIUTD
ornpenenuTenb. 1 BO3HUKAET TOTHYHBINA BOTIPOC, a HEJIL351 JIH HYJH OPTraHU30BaTh
CIEeNHATbHO — C IOMOUIIBIO KAKOro-HMOYy/Ab Npeodpa3oBanus?

MoxHno! Berpeuaiite yOoiHBIH I'BO3/Ib TPOTPAMMBI:
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9. lonn:kenmne nopsaaxKa onmpeacjamureas

OOBsACHATDH cpa3y Oy1y Ha KOHKPETHOM IpUMepe:

IIpumep 24

BbruucnuTh onpenenuTens, IOHU3UB €ro HOPsI0K
5 -2 4
2 -1 1
-2 2 -3

CyTb 3a/1aHUS COCTOUT B TOM, UCKYCCMBEHHO TIONYYUTh 1Ba HYJIS B KaKOH-HUOYAb
CTpOKe (WJI CTONOIIC) U CBECTU PEIICHUE K BEIYMCIICHHUIO ONPEACTUTENIS «JIBa HA IBAY.

Hynu nonmyyaroT ¢ mOMOIBIO TaK Ha3bIBAEMBIX 271eMEHMAPHbIX NPeoOpazoeanuil, 1 TOMY,
KTO YCIeJI 03HAaKOMUTKCS ¢ MeTo/IoM [aycca, ceituac Oyaet uyth jerye. Uytb-uyTh. [loTomMy uto
BCE M TaK MMPOCTO.

C dero HauaTh? CHayana B ONpeAEIUTENIC HY’)KHO BBIOPATh YHCIIO-«MUILEHbY. B
Ka4yeCcTBE «MUILIEHU» IOYTH BCEra BHICTYNAET €AMHULA TUO0 «MUHYC equHuLa». CMOTPUM Ha
OTIPENICIIUTEINb U 3aMeYaeM, 4TO 3/IeCh 1aXke BBIOOp ecTh. [1ycTh YncioM-«MHIICHBIO» OyIeT
DJIEMEHT a,; =1:

Hanomunaio cmvicit 080UHBIX NOOCMPOUHBIX UHOEKCOB. UHOEKCbL INEMEHMA 3,5 20BOPSIM
HAM O MOM, YMO OH PACNONIOHCEH 80 2-Ul CMpoKe, 3-M cmoadye.

Tenepp HaM HYKHO MOJYYUTh JBa HYJISI B TPETHEM CTOJIOLE:
-2 @
2 -1

_ 7 2

-

Lh

6o IMMOJIYYUTH ABA HYJIA BO BTOpOfI CTPOKE:

5 -2 4
RSV
2 2 -3

Urto Bam Oosbirie HpaBUTCS? BTOpO# crioco0 BEITIISAIUT OoJiee TPUBJICKATEIHHBIM, T.K. BO
2-11 cTpOKE YnCiTa TOMEHbBIIIe (BCIIOMHHAEM ).

Ho niia Haykwm g nmpopemiaro 1 Tak, U Tak:
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1) Iyt mepBbIii. OpraHu3yeM HYJIH B TPETHEM CTOJIOLE:
5 -2 @
2 -1

2 2

-

[IpaBuiio (3;1eMeHTapHOE Npeodpa3oBaHue): K CTPOKe ONpeaeTuTe s MOKHO
NpUOABUTH APYIYI0O CTPOKY, YMHOKCHHYIO HA HeHYJIeBoe 4nc10. IIpu 3ToM BestnunHa
omnpeaeJuTeas He H3MEHUTCH.

«pyras crpoka», kotopyto npubasisstOT, ocraércst HeM3MEHHOM — ¥ 3TO B TOYHOCTH
CTPOKA C YUCIOM-«MHIIEHBION:
5 -2 4| * *
2 -1 1|=2 -11
-2 2 -3 * *

Yto06b! NOTYyYUTh HOJIB cripaBa BBepXy, Hy:)kHO MbBICJIEHHO unu HA YEPHOBUKE
YMHOXHTb BTOPYIO CTpOKY Ha —4: (-8, 4, —4) 1 K nepBoii cTpoKe NPUGABUTH BTOPYIO CTPOKY,
YMHO:KEHHYI0 Ha —4 (npouumaiime u ocmuvlcaume 3my ¢ppasy Heckoabko pas!):

5 -2 4
+ + +
-8 4 4
| | |
-3 2 0

Pe3ynpTat 3anuceiBaeM B MepPBYIO CTPOKY:
5 -2 4 -3 2 0
2 -1 1|=|2 -11
-2 2 -3 |* * *

Hanee. Uto6s! nonyunts HOMb cipasa BHU3Y, MBICJIEHHO unu HA YEPHOBUKE
YMHOXKaeM BTOPYIO cTpoky Ha 3: (6, —3, 3) 1 Kk TpeTheii cTpoke npuéaBisieM BTOPYI0 CTPOKY,
YMHOKEHHYI0 Ha 3 (cMOmMpuUM U 8bIYUCTAEM CHU3Y B8EPX).

4 -1 0
| | |
6 -3 3
+ + +
-2 2 -3

Pe3y'J'H:TaT 3aIlMCbIBACM B TPCTHIO CTPOKY U PACKPBIBACM OIPCACIIMTECIIb 110 TPCTECMY
CTOJ'I6I_[y, IIOHM>Kasd TEM CaMbIM €TI0 IMOPAI0K:

5 -2 4| -3 2 0
-3 2

2 -1 1|=[2 -1 1=—1~‘4 J=—(3—8)=5

2 2 -3 |4 -10
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2) ITyts BTOpOI. Opranusyem aBa HyJIs BO BTOPOH CTPOKE:

5 -2 4
@ D
2 2 -3

«3epkajibHOE» MPABWJIO: K CTOJIOIY ONpPeIeTUTe s MOKHO NPUOABUTD APYTo
cT0J10€e1l, YMHOKEHHbIH HA HeHYyJIeBoe Yuc/i0. [Ipu 3TOM BesiluuuHA onpeneuTeisi He
H3MEHHUTCH.

Cronben, koropsrii mpudaBislOT, ocTaércs HEM3MEHHBIM, U 3TO CTOJIOCI] C YUCIIOM-
«MHUIIEHBION:

5 -2 4] p * 4
2 -1 1|=f * 1
2 2 -3 pF * _3

UT0oO0B!I NOIYyYUTH HOJIb IOCEPEIUHKE, KO BTOPOMY CTOJIOLY NPHUOABUM TpPeTHi
croaden. Tyt Tpetuit cronden U JOMHOXATh HU Ha YTO HE MIPUIIUIOCH:

-2+4=2
-1+1=0
2+(-3)=-1

Pe3ynpraT 3amuceiBaeM BO BTOPOi CTONIOEL:
5 -2 4, 1 2 4
2 -1 1|= 0 1

-2 2 -3 r -1 -3

Tenepp nomyuum €meé ouH HOJb. [[J151 3TOro HY’)KHO K IepBOMY CT0JIONY NPUOABUTH
TPeTHii cTo/10€e1, YMHOKeHHBIH (MBICIICHHO WM HA YSPHOBHKE) HA —2:

5+(-8)=-3

2+(-2)=0

-2+6=4

PG3YJ'IBT3T 3alIiuChbIBacM B HepBI)IfI CTOJ'I6€H, IMMOCJIC YCTO paCKiIaablBacCM ONPCACIUTCIIb 110
BTOpOﬁ CTPOKE, CBOJA BCE JIeN0 K OIIPCACIIUTECIIIO «JIBa Ha ABa»:

5 -2 4| -3 2 4 )
2 -1 1]=0 0 1|=-1, =—(3-8)=5
2 2 -3 [4 -1 -3

Pe3ynbrar, ecTeCTBEHHO, MOTYUUIICS TOT K€ CaMBIH.

A ceituac BHUMATEJIBHO u co Bceil oTBeTCTBeHHOCTHIO (!) mpopemuBaem
AHAJIOTUYHYIO 3a/1a4y:
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[Ipumep 25

5 -2 4
Boraucnuts TOT Xe onpeaenutens | 2 —1 1|, BeIOpaB B KauecTBe YHCIIa-«MHUILICHI
-2 2 -3

DJIEMEHT a,,. [IOHN3UTH ero nopsnoK AByMs CIIOCOOaMU: IOIYy4YHUB HYJIM BO BTOPOH CTPOKE U
IIOJIy4YMB HYJIM BO BTOPOM CTOJIOIIE.

ITonHOE perreHne U KpaTkre KOMMEHTapHUU B KOHIIE ypoka. Kcraru, pemenue yao0H0
KOHTPOJIMPOBATH C MOMOIIBIO Mampuunozo KanbKyaamopa: NOIy9InId HOBYIO CTPOKY HIIH
cronber u cpasy 3aHecn e€ B DKkcenb. Eciu onpenenureb H3MEHIIT 3HaY€HUE, 3HAYNT,
JIOTTYIIIeHA OINOKA.

U 3ameTbTE, UTO HET HUKAKOH HE00X0AMMOCTH MEPECTABIATH CTPOKH HJIM CTOJIOLBI.
DneMeHTapHbIe TPeoOpa30BaHUs MPEKPACHO padOTAIOT KaK clieBa HApaBo, TaK U CIIpaBa
HaneBo. Kak cBepXy BHU3, TaK U CHU3Y BBEPX.

3 4 -5
WNuorna B onpenenurenie OTCYyTCTBYET eaquHuUIA oo —1, Hanpumep: |2 7 3
-3 8 9

B 3TOM cniyyae «MHIIIEHB)» CJIEyeT OPraHU30BaTh C IIOMOIIBIO IOTIOJIHUTEILHOTO
aJIeMEeHTapHOro npeodpazoBanusi. CaenaTh 3TO MOKHO Yallle BCETO HECKOJILKHUMH CIIOCOOaMHU.
Hanpumep: k iepBoii CTpoke MprudaBUM BTOPYIO CTPOKY, YMHOXKCHHYIO (MBICJICHHO) Ha —1:

3 4 -5
+ + -
-2 -7 -3
| I I
1 -3 -8

Pe3ynbTat 3anuceiBaeM B IEPBYIO CTPOKY:
3 4 -5 |1 -3 -8
2 7 3|=2 17 3
-3 8 9| -3 8 9

! Buumanue: HE HY?KHO u3 nepsoii cmpoku 6bl4umams 6mopyro Cmpoxy, 3mo
3HAUUMENbHO yeenuuueaem eeposamuocms ownodOxku. Tonvko cknaovigaem! K nepsoi cmpoke
npubasisiem 8mopylo cmpoky, ymHoodcennyio —I. Mmenno max!

Enunnna nomyueHa, yero u TpeboBanoch 1ocTudb. Ho B HEKOTOPHIX ciydasx ymaaércs
000HTHCE BOOOIIIE 03 eUHMIL, JoTagalTeCh CaMU:

IIpumep 26

BeraucinTe onpenenuTens, IOHU3UB €r0 TOPSI0K
3 4 -5
3 7 3
-3 8 9
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Metoa MOHMKEHHUS TIOPSIKA CTAHOBUTCS OCOOCHHO aKTyalbHBIM, & TIOPOH M MTPOCTO
CHACUTENLHBIM, JUIS ONIPEICIIUTENCH «IeThIpe Ha YETBIPEY, «IISATh Ha MSAThHY U BhINIE. BcrmoMHIM
Ilpumep 8:

3 -2 1 1
5 1 2 0

11 L — CKOJIBKO BPEMEHU MbI IOTPATHIIU Ha BIYUCICHUS? !
2 -1 6 -3

U nosTomy 3/1€Ch MOKHO (M HY’KHO) CBECTH PEIICHUE K BEIYMCICHUIO OJTHOTO
OIIPEACIUTENSA KTPU HA TPU».

Epunun-«vuienein» TyT MHOTO, M Hallla 3a/1a4a BeIOpaTh Jy4iuuid Bapuant. CHOBa

BCIIOMUHAEM . B CTPOKe (€T0J1011€) HYJIeH T0JI2KHO ObITh M000JIbIIIe, a

yuciaa — nomMensiue. [1o 3Toil npuurHe HaM TOAXOIUT BTOPasi CTpoKa TUO0 4eTBEPTHIN

cronber. YeTBEPTHIN CTOIOCI BEITIISANT MIPUBJICKATEIIbHEE, IPUIEM, TaM JTaXKe JIBE CIUHUIIBL.
B kauecTBe «MHUILIEHU» HECKOIBKO Y100HEE BBIOPATh IEMEHT 8, =1, 4TOOBI BCE HYIH

OKa3aJIuCh HUXKC:

3 -2 1 [0

s 1 2 (0
-1 1 -1 (1
2 -1 6

IIepBas cTpoka He u3MeHuTCs. M BTOpas Toke — TaM yKe €CTh HYKHBIM HOJIb!

3 -2 1 1, 3 -211
5 1 2 0/ p 1 20

-1 1 -1 1| [ *x * *
2 -1 6 -3  * * x

K Tperbeii cTpoke NpuGaBUM MEPBYIO CTPOKY, YMHOKEHHYIO (MBICIICHHO I Ha
YEepPHOBHKE) HA —1 (cMompum u cuumaem cHu3zy 66epx):

-4 3 -2 0
| | | |
-3 -1 -1
+ - - +
-1 1 -1 1

! Buumanue ewié paz: ne nysncno uz mpemvei cmpoxu BBIYUTATD nepgyto cmpoky.
Toawvko cknaovieaem!

Pe3ynbTaT 3anuceiBaeM B TPETHIO CTPOKY:
3 -2 1 1 3 -2 1 1

5 1 2 0/ |5 1 2 0
1 1 -1 1| -4 3 -2 0
2 -1 6 -3 |* * * x
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K 4eTBépToOii cTPpOKE MPUOABUM MEPBYIO CTPOKY, YMHOKEHHYI0 (MBICJICHHO HJIA Ha
YePHOBUKE) Ha 3 (cMompum u cuumaem CHU3y 66epx):

11 -7 9 0
I | | |
9 -6 3 3
+ + + +
2 -1 6 -3

Pe3ynbTaT 3anuceiBacM B 4ETBEPTYIO CTPOKY:
3 -2 1 1 3 -2 1 1
2 5 1 2 |5 1 2

5 1 2 o |5 1 2 qo |° | @ ® (@
= ——-4 3 -2=[4 -3 2/=19 0 8|=
-1 1 -1 1| -4 3 -2 0

11 -7 9 1 -7 9 |46 0 23
2 -1 6 -3 |11 -7 9 O

‘19 8‘
__1.

— (437 —368) =69

46 23

JanpHeuime JelCcTBUS .

(1) PackpbeiBaeM omnpeaenuTeb 1Mo 4eTBEPTOMY cToIOny. He 3a0biBaeM, 4TO K 3JIEMEHTY
a,, =1 HY)KHO 100aBUTh «KMHHYC» U3 «MaTPHIIBI 3HAKOB» (cM. [Ipumep 8). Takum oOpazom,

MOPSAJOK OMPEAECTUTENS TOHUKEH 10 TPEX.

(2) B npuHIuIe, ero MO>KHO Pa3I0KUTh 10 CTPOKE (HJIH CTONOILY), HO MbI OTpaboTaeM
cBoiicTBa onpeenuTenss. BHOCHM MUHYC BO BTOPYIO CTPOKY.

(3) Ko BTOpOI#1 cTpoke mpubaBUM MEPBYIO CTPOKY, YMHOXKEHHYI0 Ha 3. K Tpetbeilt cTpoke
npuOaBUM MEPBYIO CTPOKY, YMHOKEHHYIO Ha 7.

(4) PackpbiBaeM onpeaenuTenb 10 BTOPOMY CTOJIOLY, TEM CaMbIM €II€ pa3 MOHMKas ero
MOPSAJOK /10 IBYX.

3aMeThTe, Kak COKpaTHIIOCh peleHue! [ naBHoe, HEeMHOTO «HaOUTh PyKy» Ha
3JIEMEHTApHBIX MPE0OPA30BAHUSX, U TaKasi BO3MOKHOCTh BaM IPEICTaBUTCS MPSAMO ceilyac:

Ipumep 27
BerauciuTh onpenenuTens AByMs CIIoco0aMHu:
3 -8 1 1
5 -11 2 0
-1 0 -1 1

2 9 6 -3

a) IOJIy4UB HYJH B 3-I CTPOKE OTHOCUTENBHO JIEMEHTA a,, (MoxXkalyil, Hanbonee

BBITO/IHBIN BapHUaHT);

6) MMOJIY4YHB HYJIU B 1-1 CTPOKEC OTHOCUTCIIBHO 3JICMCHTA 313 .
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U lNogzwina Ha 3aKyCcKy — TOKE U3 peabHOM pabOTHI:

IIpumep 28

Breranciaurts OIMPEACIIUTEIID IIATOIO IIOpsAaAKa:

4 1 1 21
1 2 -111
31 1 11
2 1 1 41
2 -1 1 15

3neck HanboIee yIOOHBIN BapUAHT — BBIOOP TPETHETO CTONONA U «OENI0il BOPOHBI», TO
OWUIIb, KMHUHYC IUHHIIB. BIpouem, HEyTOMHUMbIC YUTATENIN MOTYT MOIPOOOBATH PELIUThH
OTIPEICIIUTEID MATOrO MOPSIKa KAKUM-HHOY/Ib IPYTUM CIIOCOOOM, 0J1aro, eIMHUI] B HEM ThMa.
Marpuiia 3HaKOB ONPEICIIACTCS B IAXMATHOM MOPSIKE C «IUTFOCOMY B JICBOM BEPXHEM YTITY.

Camo co0o¥, BbI B[ JIU «OAWH B OJMH» OBTOPUTE MOE pPEIlIeHHEe, HO 3TOTO U HE
TpebyeTcs — BaXXHO, YTOOBI COBIAIN OTBETHI.

Cnemyet OTMETUTb, YTO BBIOOP CTPOKM WIIM CTOJIOIA I TPeoOpa3oBaHUl HEPEIKO
00yCJIOBJIEH HE TOJIBKO YUCIIaMH, HO U yJJ0OCTBOM peIIEeHUs ¢ CyObEKTUBHOM TOUKU 3pEHUS.
Komy-To ynoOHee pemars o CTpokam, a KOMY-TO 10 CTOJIOIaM. Y «4aifHUKOBY» OCOOCHHO
HOIYJISIPEH BBIOOP «MHILIEHN» B 1-i cTpoke, yTOOBI Ipoliecc HaroMuHan Meto ["aycca.

Pemenus ¢ KOMMCHTApUsAMH B KOHIC KYpCa, KOTOpBIﬁ MMOoAOIICII K KOHITY Z)

Ho3apasasiio!
Tenepb BbI cMOKeTE COBIAAATH
NPAaKTHYECKH ¢ JI00bIM 3a/1aHHeM 110 Teme!

Yro panapiue?

[[am,me A PEKOMEHAYIO KaK MOYKHO CKOP€€ O3HAKOMUTHCA C Ba)KHEHUIITUMU
NPUIIOKECHUSIMU MATPUYHOI'O UCUHCIICHU .

— IIpaBuno Kpamepa n MaTpu4HbIid METO pELIEHUS CUCTEMBI JINHEVMHBIA YPABHEHUI
(0co0EHHO aKTyalbHO);

— MatpuyHble ypaBHEHHUS.

Bonee monpobHyro nH(GpOPMAIIUIO U TOMOJHUTEIBHBIE TIPUMEPHI MOKHO HAHTH B
COOTBETCTBYIOIIEM pasjielie moprana mathprofi.ru (ceviika na kapmy caiima).

Cnacu6o 3a BHUMaHHe, H YCIIeX0B!
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Pemienusi 1 0oTBEThI

Ilpumep 1. Pewenue:
NM=(9 —6}[2 —3}2(9-2—6-4 9-(—3)—6-(—6)}2
6 -4)(4 -6 6-2-4-4 6-(-3)—-4-(-6)
18—-24 —-27+36 -6 9
=(12—16 —18+24J=(—4 6)

Ilpumep 3. Pewtenue:
-1

-1 03 6)]2| (-1(-1D)+0-2+3-0+6-3) (19
2 10 -4)/|0| | 2.(-1)+1-2+0-0-4-3 ) |-12
3

Ilpumep 5. Pewenue:
58 -4)(3 2 5

PS=l6 9 -5||4 -1 3|=
47 -3/19 6 5
5.3+8:-4-4-9 5.2+8-(-1)-4-6 5.-5+8:3-4.5) (11 —-22 29
=16-3+9-4-5.9 6-2+9-(-1)-5-6 6-5+9.3-5.5|=[9 -27 32
4.3+7-4-3-9 4.2+7-(-)-3-6 4.5+7-3-3-5) (13 -17 26

Ilpumep 7. Pewuenue: paznodxcum onpeoenumenb no 6mMopomy cmonioyy:
1 -2 3
4 0 6/=—(-2)-
-7 8 9
=2-(4-9-(-7)-6)+0-8-(1-6-4-3) =
=2-(36+42)+0-8-(6-12) =156 + 48 = 204

4 6
-7 9

1 3 1 3
MERE

-7 9 4 6

Ilpumep 8. Pewenue: pasnodxcum onpedenumend no 1-wy cmonoyy:
5 1 2
‘1 21‘
+2- =
1 —

1 - 1 2
-1 1 -1=+5 —(-1)-
-1 6
=5-(6-1)+(6+2)+2-(-1-2)=25+8-6=27

-1 6
2 -1 6

Pa3znooscum onpedenumensv no 2-ii cmpoxe:

3 -2 1
-2 1 31 3 =2
5 1 2=-5. +1- -2 =
-1 6 2 6 2 -1
2 -1 6

=-5(-12+1)+(18-2)—2-(-3+4)=55+16-2=69
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Pa3znoosrcum onpederumensv no 3-ii cmpoxe:

3 -2 1
-2 1 3 1 3 -2
5 1 2(=-1- -1 -1 =
1 2 5 2 5 1
-1 1 =

=—(-4-1)—(6-5)— (3+10) =5-1-13=—9

Taxum obpazom:
D=-1-27+0-1-69+(-3) - (-9) =-27 - 69 + 27 = —69

Ilpumep 10. Pewenue:

6 4
M, = =6-(-3)-5-4=-18-20=-38
5 -3
6 3
M= =6-(-2)-5-3=-12-15=-27
5 -2
5 7
M,, = ‘=5-(—3)—(—2)-7=—15+14=—1
-2 -3
M—27—2(3)57—635—41
?'5 -3 - -
M—2 5—2(2)55—425—29
2B -2 - -
5 7
M, = =5.4-3.7=20-21=-1
3 4
2 5
M,, = =2-3-6-5=6-30=-24
6 3
Ilposepxa:

1 -1 1)(2 5 7
B'B=|-38 41 -34||6 3 4 |=
27 -29 24 )5 -2 -3
1.2-1-6+1-5 1.5-1-3+1-(-2) 1.7-1-4+1-(-3)
=|-38-2+41-6-34-5 —38-5+41-3-34-(-2) —38-7+41-4-34-(-3) |=
27-2-29.6+24-5 27-5-29.3+24-(-2) 27-7-29-4+24-(-3)

I
o O -
o —» O

0
0 |=E, umo u mpebosanroco nposepums.
1
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Ilpumep 13. Pewenue:
1 - -1 1 1-(-)-1-1 1.1-1-0 -2 1 2
0 1 1 0 0-(-)+1-1 0-1+1.-0 1 0 -1

Omeem: C-(-D) =[_21 _01]

Ilpumep 15. Pewenue:
1) Ucnonvsyem popmyny A-B-C=(A-B)-C

0 3
A-B=(3 -1 2)-|4 -3|=(3-0-1.4+21 3-3-1-(-3)+2-2)=(-2 16)
1 2
1

A-B-C=(A-B)-C=(-2 16)((1) ]=(—2~0+16-1 -21+16-(-1))=(16 -18)

2) Ucnonvzyem popmyny A-B-C=A-(B-C)
0 3 0 1 0-0+3:1 0-1+3-(-) 3 -3
B-C=|4 -3 -(1 j: 4.0-3-1 4-1-3-(-) |=|-3 7

1 2 1-0+2-1 1:1+2-(-0) 2 -1
3 -3
A-B-.C=A-(B-C)=(3 -1 2):|-3 7 |=
2 -1

=(3-3-1-(3)+2:2 3-(3)-1.7+2-(-1))=(16 -18)
3
0 1
Omgem: (3 -1 2)-|4 -3 -(1 _J=(16 ~18)
1 2

Ilpumep 16. Pewenue: 6036e0ém mampuyy 6 4emeépmylio cmeneHns 08yMsa Cnocooamu.

4 3 (—6 —1] (0 —1) (—6-0—1-3 —6-(—1)—1-2j (—3 4 J
3 —-4)\3 2 3-0-4-3 3-(-)-4-2 -12 -11
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B*=B2.B?= -3 -2) (-3 -2 _ -3-(-3)-2:6 -3:(-2)-2-1 B -3 4
T _[6 1){6 1)‘( 6-(-3)+1:6 6-(—2)+1-1j_(—12 ~11
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Ilpumep 18. Pewenue:

ap_[~% 1)[(-5 1 7)_(-5(5+11 -5:1+1:3 -5:7+1.2) (26 -2 -33
3 -2Jl1 3 2) (3(5H)-21 31-2.3 3.7-2.2) \-17 -3 17

Tax kax mampuya D ne xeadpamnas, mo 6ozeecmu eé 6 keaopam Heb3sl.

23 > 7 51 7
ATC-2D= 12 0 3|2 =
13 2)| , 5 1 32

1.3+3-2+2-(-2) 1.(-)+3-0+2-(-3) 1.(-)+3-3+2-(-)) 2 6 4

(14 1 8) (-10 2 14) (24 -1 -6
|5 -7 6 2 6 4) |3 -13 2

:(2-3+3-2+(—1).(—2) 2-(-)+3-0+(-1)-(-3) 2-(—1)+3-3+(—1)-(—1)J_(—10 2 14}

26 -2 -33 . )
Omeem: BD = , Oelicmeue D 8blnoAHUMb HEEO3MOINICHO,
-17 -3 17
T 24 -1 -6
A'C-2D=
3 -13 2

Ilpumep 19. Pewenue: sviuucium nepgoe ciazaemoe:

1) AZ:A.Az[l ZJ.(l 2J2(1-1+2-(—1) 1-2+2-(—3)j:(—1 —4}
-1 -3)(-1 -3 -11-3-(-1) -1.-2-3-(-3) 2 7

2 2A2=2-(_1 —4j=(—2 —8}
2 7) 4 14

-1 o
Bo emopom cnacaemom 3(B —4E) nausvicuiuil npuopumem umeenm HaxoxcoeHue
06pamuol Mampuywl:

3) Obpammuyro mampuyy Hauoém no gopmyne:

1
-1 T T .«
B~ = |§ B. , 20e B. — mpancnonuposannas mampuya anreeopauieckux 0ONOIHeHUll
coomeemcmeylowux 1emeHmos mampuysi B .
Boruucnum:
4 0

Bl=

5 O‘ =4.0-2-0=0-0=0, 3nauum, obpamnoti mampuyvl He Cyujecmeayem.

Omeem: pewenus nem, m.x. mampuya B ne oopamuma.

IIpumep 22. Pewenue: onpedenumeinsb HeCKOIbKO 8bl200Hee 8bIYUCIUMb NO Mpembell
cmpoke:

4 -2 1

4 1 |4 -2
3 5 2= +2- =(8-3)+2-(20+6) =5+52="57
0 14 B2 RS
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Ilpumep 23. Pewenue, 3amem KOMMEHMAPULL:

13 -91 26 o 1 -7 2 (2) 1 1 2 (3)
-2 42 2|=13-2.5--1 21 1 =130-(-7)--1 -3 1=
5 -70 5 1 -14 1 1 2 1

2]
=-910- +
2

=-910-(-5-3+7) =-910- (1) =910

1212—910 3-2)+(1-4)+(1+6)) =
) 1H_3 1‘ —-910-((-3-2) + (1-4)+ (L +6)) =

(1) U3 nepeoui cmpoku evinocum 13, uz 6mopoti cmpoxu 6bIHOCUM 2, U3 mpembell CMpOoKU
8bIHOCUM .

(2) U3 emopoeco cmonbya evinocum —1.

(3) Packnaovieaem onpedenumens no nepeomy cmooyy.

Ilpumep 25. Pewmenue: [lonuzum nopsaoox onpedenumensi, NOJLYYUE HYIU 80 MOPOIL
cmpoke:

5 -2 4] 1 -2 2 L
2 -1 1[=p -1 © =—1-‘2 JJ:—(—1—4)=5
2 2 -3 2 2 -

K nepsomy cmonbyy npubasum emopoii cmonbey, ymHoxcenHulil Ha 2. K mpemvemy
cmonbyy npubasum emopoi cmonbey. Onpedenumens packpoem no 6mMopoll Cmpoke.

Tlonuzum nopsook onpedenumers, NOAY4UB HYIU 80 8MOPOM CMoadye:
5 -2 4, 1 0 2

1 2
2 -1 1|=2 -1 1 :—1-2 =—(-1-4)=5
-2 2 - 2 0
K nepeoti cmpoxe npubasum emopyio cmpoky, ymHodcentyro na —2. K mpemoeti cmpoke

npubagum 6mopyio Cmpoxy, ymHoxcennyio na 2. Onpedenumensb packpoem no 6mopomy
cmonoyy.

Ilpumep 26. Pewienue: sce snemenmsi nepgo2o cmonoya 0ensimces Ha 3, U NO3MOoMYy
J1000U U3 HUX MONCHO CPA3Y 8blOpaAmMb 8 Kauecmeae yucia-«muuenuy. Heckonvko evicoonee
8b10pAMb «KMUHYC MPUY.

K nepsoii cmpoke npubasum mpemuio cmpoky, u Ko 8mopotl Cmpoke moagfce npudbasum
Mpemuvio CMpoKYy:
3 4 -5 |0 12 4
3 7 3|=/0 15 12 :—3-‘12 142‘:—3-(144—60):—3-84:—252
-3 8 9] -3 8 9
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Ilpumep 217. Pewenue: a) nonyuum Hyau 6 mpemovell Cmpoxe:

3 -8 1 1 4 -8 2 1
-8 2 0 28 14
5 -11 2 0|®|5 -11 2 0|® ®) Q)
= =—|5 -11 2=-|0 34 17 =
-1 0 -1 1 0 0 0 1
3

-1 9 3 |-1 9 3
2 9 6 -3 -1 9 -3

(6)
[

(1) K nepsomy u mpemvemy cmonbyy npubasum uemeépmoiii cmoaoey.

28 14

=0 ‘34 17

(5) 2
=14~17-‘
2

(2) Paznooicum onpeoerumenv no mpemoeti cmpoke. Ilopsoox onpedenumens NOHUNCEH
00 Mpéx.

(3) Ko emopoii cmpoke npubasum mpemvio cmpoky, ymuoxcenuyto na 5. K nepsoi
cmpoKe npudasuUM mpemsto CMpoKy, YMHONMCEHHYIO HA 4.

(4) Pasnoosicum onpedenumens no nepeomy cmoioyy.
(5) U3 nepeoti cmpoku evinecem 14, uz emopoti cmpoku evinecem 17.
(6) Cmpoxku onpedenumeinsi 0OUHAKOBbL, 3HAYUM, OH PABEH HYIIO.

0) nonyuum HyaIu 8 nepeoli Cmpoke:

3 -8 1 1, |0 O 1 O

-1 5 -2
5 -1 2 0|®-1 5 2 -20 @
= =| 2 -8 2=
-1 0 -1 1 2 -8 -1 2
-16 57 -9
2 9 6 -3 |-16 57 6 -9
-1 0 0
4 2 -2/
=| 2 2 -2 =- =
-23 23
-16 -23 23

(1) K nepgomy cmonbyy npubasum mpemutl cmonbey, ymuodiceHuwii Ha —3. Ko emopomy
cmonoyy npubasum mpemuii cmondey, ymuodcenuwlil Ha 8. K uemseépmomy cmonbyy npubasum
mpemuii cmonbey, ymHodicennvlil Ha —1 (umenno max! — ne sviuumaem).

(2) Packpuvleaem onpedenrumens no nepeoii cmpoke.

(3) Ko smopomy cmonbyy npubasum nepgulil cmonbey, ymHodceHHbil Ha 5. K mpemvemy
cmonbyy npubasum nepevlil Cmooely, YMHONCEHHbIL Ha —2.

(4) Packpvleaem onpedenumensv no nepgoti cmpoke. [lopsiook onpedenumeins NOHUNCEH
00 08YX.

(5) Cmonbywl onpedenumens nponoOPYUOHANbHYL, 3SHAYUM, OH PAGEH HYIIO.
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Ilpumep 28. Pewenue: nonyyum Hy1u 8 mpemvem cmonoye.

4 1 1 21 53 0 3 2
5 332 |53 32
1 2 -111 112 -111
@ @ 4 32 2 |43 2 20
3 1 1 1 1=/4 3 0 2 2=—(1- =
3352 |3352
2 1 41 33 0 5 2
3126 3126
2 -1 1 15 |31 0 26
5 -3 -3 — 5 -3 -3 -
_24321@2—10—10@
B 3 3 5 1| -2 0 2 o
3 1 2 3 12 -8 -7 0
-1 0 -1 -0 -1 .
=—2.(-D-(-):[-2 0 2|=-2-|-2 0 2=—2-(—1)-(—8)-‘2 j:
12 -8 -7 12 -8 -7

-1 1o 1 —
= -16- =-16-(-1)- =16-(2+2)=16-4=64
2 2 2 2

(1) K nepeotui, mpemuveii, yemeepmou u namou Cmpoxkam npubagum emopyro Cmpoxy.

(2) Packpuvisaem onpederumens no mpemvemy cmonoyy. He 3abvi6aem nocmasumo
CMUHYCY U3 «Mampuybl 3HaKoe» [lops0ok onpedenumens NOHUUICA OO YEMBIPEX.

(3) U3 uemsepmoeo cmonbya evinocum 2. Ilepyro cmpoky ymuoorcaem Ha —1, u ymoowl
onpeoenumens He USMEHUICS, CMABUM nepeod HUM «mumnycy. Ilocreonee npeobpazosanue
BbINOIHEHO 8 YeaX YNPOCMUms ciedyioujee oelicmaue.

(4) Ko emopou u mpemvetl cmpokam npudbasum nepsyro cmpoky. K uemeepmoui cmpoxe

npubasuUM nepeyio Cmpoxy, YMHONCEHHYIO Ha 3.

(5) Packpwisaem onpedenumenv no uemsépmomy cmoadyy. Iopsook nonudicer 00 mpéx.

(6) Packpuvleaem onpederumens no emopomy cmondyy. Iopsaook noHudicen 00 08yx.

(7) BolHocum «MuHyc» u3 nep8oco cmoabya.
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