NabopaTtopHasa paboTta Ne 3
QJNIEKTPOHHbIE TABJIULUbI: PABOTA C MATPULAMUA

Ilens pabomwi: HaydIUTHCS preMaM padOTHI C MATEMATHIECKUMHU MaTPHUIIAMHU.

3agaum padoThI

1. WByuuth npuemMsl pabOThI C MaTPULIAMH.

2. Hayuutbcs pemaTh CUCTEMBI IMHEWHBIX aNreOpandecKux ypaBHEHUM.

3. HayuuThCs BBIONHATH MTPOBEPKY PEIICHHUS.

IlepedyeHnnb o0ecnneYnBAKIIMNX CPEACTB

3amanust 1ab0paTOPHON pabOTHI BBHITOIHSIIOTCS B AJICKTPOHHON Tabmuie MS EXx-

cel 2013 u BbIIIE.

OO0mue TeoperuvyecKue cBeIeHMs

Cucrema mn 4duces, pacroyOKEHHbIX B IPSIMOYTOJIbHOM TabauIe U3 M CTPOK U N

CTOJIOIOB, Ha3bIBaETCS Mampuyeti. Ecm m = N, To MaTpuila Ha3bIBa€TCS KBaAPATHOM,

MHA4Ye — IPSIMOYTOJIbHOM.

Haa MaTpulaMu MOTI'YT OBITH BBHITTOJIHEHBI OIICpalm:

CJI0’KEHHUE, BBIYMTAHUE, YMHOKEHUE MATPHII;
YMHOXEHHUE U JIeJICHUE MaTPUIIbl HAa YUCJIO;
TPAHCTIOHUPOBAHUE MATPUIIBI;

Hax0XXJIeHUE 0OpaTHOW MaTPUIIbL;

BBIYHCJIICHUC OIMPCACIUTECIIA.

OHepaHI/II/I CJIOKCHHMA M BBIYUTAHWUA MAaTPHUILL BBIITOJIHAOTCA TOJBKO C MaTPHUIAMHA

OJIMHAKOBOM Pa3MEpPHOCTH.



[Ipu ymMHOXKEHUU MATpUll PE3YJAbTUPYIOIAs MaTpUIla UMEET TaKOE KOJIUYECTBO
CTPOK, KaK MaTpula CJIeBa, a KOJMYECTBO CTOJIOLOB — KAK MaTpHIla cipaBa. ¥ MHOXe-
HUE MaTPUIl IPOBOJIST TOJIBKO B TOM CIIydae, €CJIM KOJIUYECTBO CTOJIOIOB IEPBOM MaT-
PHIIBI PAaBHO KOJIUYECTBY CTPOK BTOPOM MaTPUIIBI.

[Ipu yMHOKE€HHUU MATPUIIBI HA YUCIIO TOyYaeTcs MaTpulla TaKo! K€ pa3MepHO-
CTH, YTO ¥ UCXOJTHAS, IPH ITOM KaXK/IbIi 3JICMEHT MaTPHUIIbl A YMHOXKAeTCs Ha yuciio K.

Tpancnonupoeanue mampuysl — 3TO ONepalus HaJ MaTpULEH, MPU KOTOPOU
CTOJIOIBI 3aMEHSIOTCSI CTPOKaMU C COOTBETCTBYIOIIIMMHU HOMEPAMHU.

Obpamnou mampuyeti 10 OTHOLICHUIO K JTAHHOW HA3bIBAETCSI MATpULIA, KOTOPAas,
Oyyur yMHOKEHHOM Kak CIIpaBa, TAK U CJI€Ba Ha JAHHYIO MaTpPHUILy, 1a€T €AMHUYHYIO
Matpuiry. OOpaTHYIO MaTpUIly MOKHO HAWTHU TOJILKO JUIsl KBaJIpaTHOM MATPHIIHI.

PaccMoTpuM HECKOIBKO MPUMEPOB PadOTHI C MaTpUIlaMU Ha pa3HBIX paboOuux
JUCTax.

Ipumep cnoscenus u oluumanus Mmampuy.

Heo0xonumo ciioxuth MaTpuily Az 3 Ha MaTpuily Bz s, pe3yJbTaT NpeICTaBUTh B
BUAE MaTpullsl Co 3.

Heo6xonumo npor3BecTd BEIYMTAHUE MATPUIILI B2 3 13 MaTPUILbl A2 3, pe3yJbTaT
MIPEACTaBUTh B BUJIE MATpHIIbI D 3.

Pewenue.

3aiaTh 3HAUYCHUS dJIeMeHTaM MaTpull Ay 3, B2 3 Ha ucte 1 (Tadm. 1).
Boiienuts Mecto 11 pe3yabTupyromnieit Marpuiibl Co 3 (nuanaszon B8:D9).
BBectu 3Hak paBeHcTBa (=).

Beigenuts Mmatpuity A 3 (mnanaszon B1:D2).

1

2

3

4

5. Bsectu 3HaK cioxenus (+).
6. Beimenauts Matpuny B3 (auamason B4:D5).

7. Haxats omnoBpemenno 3 knasuim Ctrl + Shift + Enter.
8

B Boigenennort ob6nmactu B8:D9 momyuunM pe3ynbTar CIOXKEHUS MaTpPHII

(puc. 1).

9. BrlaenuTh MeCTO A1 pe3ynbTupyroiei Mmarpuibl D 3 (nnanason B11:D12).

10. BBecTu 3HaK paBeHCTBA (=).



11. Beigenuth Matpuiy Az 3 (auamazon B1:D2).

12. BBecTH 3HaK BBHIUATAHUS (—).

13. Beigenuts Matpuiy B; 3 (auamazon B4:D5).

14. Haxxats ogqHOBpemenHo 3 kiasumm Ctrl + Shift + Enter.

15. B Beienennoit oomactu B11:D12 nonyduM pe3ynbTaT BBIYUTAHUS MATPHIL

(puc. 1).
Tabnuya 1
OnemeHThl MaTpuil Ay 3, Bo3
A B C D F
1 | A= 1 3 2
2 3 4 5
3
4 | Baz= 1 2 3
5 1 4 1
6
7
8 | (3=
9
10
11 [ Dg23=
12
13
A B C
1 Alg: 1 3
2 3
3
4 |Bya= 1 2
3 1
&
F)
& |Cypa= 2 5
9 4 a
10
11 |D, 5= 0 1
12 2 0

Puc. 1. Pe3ynbTar clI0KEHUS U BBIYUTAHUSI UCXOAHBIX MATPHII

3



IIpumep nepemmuodicenus mampuy.

Heo0xonumo yMHOXKUTH MaTpully Az 3 Ha MaTpuily Bs 3, pe3yibTaT NPEICTaBUTh
B BHjie MaTpHIll Cy 3.

Pewenue.

1. 3axarh 3HaUEHUS dJIeMeHTaM MaTpHIl Az 3, B33 Ha ucte 2 (Tadi. 2).

2. Bwimenuts MecTo miig pe3yabTupyromei MaTpuilbl Cy 3.

3. Haxatp Ha KHOTIKY Bcmasume ¢yHkyuro, pactioIOKEHHYIO PSIOM CO CTPO-
Kot (popMy:1 i Ha BKIIajike Dopmyibl.

4. B OTKpBIBIIEMCS TUAJIOTOBOM OKHE Bcmaska (hyHKyuu OTKPHITh KaTETOPHIO
Mamemamuueckue 1 BIOpaTh U3 criucka pyHkuuo MYMHOX.

5. 3amarb apryMeHTbl (YyHKIIMU: BEIOPATH MBIIIbIO MAacCuB 1 — Ay 31 MaccuB 2 —
B33 (puc. 2).

6. Haxarts omnoBpemento 3 knasuiu Ctrl + Shift + Enter.

7. B BeinenenHoit oo6xactu B8:D9 nmomyuum pesynbTaT NEPeMHOKEHUS MaTPUIL

(puc. 3).

Tabnuya 2
DneMeHThI MaTpuIl Az 3, B33
A B C D E F

1 Az 3= 1 3 2

2 3 4 5

3

4 1 2 3

5 | Bs3z= 1 4 1

6 2 3 3

=

8 | (3=

9

10




B4 ™ X v K =MYMHOM(B1:D2;B4:D5)
A B C D H H G H I J K L
1 A= 1 3 i
23 AprymeHTsl dyHKLMI Pl <

2 3
3 MYMHOH

e Ry B I Maccuel | B1:D2 | = w3234
4 |Byp= | 1 2 3 =

1 I Maccws2 | B4:D5 | = 123141
3 [ 1 4 11

f—————— =T = MYMHOX(BL:D2;64:D5)
6 B03EpalaeT MATPHYHOE NPOMIEEAEHNE JBYX MACCMEOE, PE3YNbTAT MMEET TO HE YMCNO CTPOK, YTO W NepEbii
7 MACCHE, W TO 3Ke YWCN0 CTONBLOE, YTO W ETOPOI MaccuE.
8 |c, .= 'B4'D5) MaccB2 MepERIA M3 NePEMHOXAEMEX MACCHEDE, YNCI0 CTONBLIOE B HEM JOIHHO

237 Ll PABHATECA 4WMCTY CTPOK B0 ETOPOM MaCCHEE.
9
10
3HaueHue: MYMHOM(BL:D2:B4:05)
11
12 Cnpaska no 3Toi GyHKLMK oK ] ’ OTmeHa
\

Puc. 2. 3anonnenue apryMeHTOB (QyHKITHH

A B C D
1 (A= 3

2 3

3

4 |B;s= 1 2 3
5 1

6 3

7

8 Cypa= 8 20 12
9 17 37 28

Puc. 3. Pe3ynbrar nepeMHOXEHHUST UCXOHBIX MATPHI]

Ipumep ymHoMCEHUSA U OeNeHUs MamPUybl HA YUCTLO.

Heobxoaumo yMHOXUTh MaTpully Az3 Ha uuciio K, pe3ynbrar mpeacTaBuTh B

BHJI€ MaTpHUIlbl By 3.

Heobxoaumo paznenutsh mMatpuily 4Az3 Ha uncio K, pe3ynbrar mpeacTaBuTh B

BHjie MaTpuIlsl Cy .

Pewenue.

1. 3apath 3HaueHUs dIeMEHTaM MaTpullbl Az 3 1 3HadueHue uncia K Ha nucre 3

(tabm. 3).

2. BblaenuTh MeCTO IS pe3ybTUpYIoIei MaTpuilbl By 3 (mnamnason B8:D9).



BBectu 3HaK paBeHCTBA (=).
Beigenmuts Matpuity A, 3 (mnamnaszon B1:D2).
Brectu 3nak ymMHOXKEHUS (*).

Breigenuts 3navuenne yncna K (saeiiky B4).

N o g bk~ w

Haxats ogaoBpemenno 3 xkiasumu Ctrl + Shift + Enter.

8. B BwimenenHoit oonactu B8:D9 moydum pe3ynbTaT yMHOKCHHUS MaTPHUIIBI HA
qucio (puc. 4).

9. Bsimenauts MecTo IS pe3ynbTupyromeii Mmatpuiisl Cp 3 (muamnason B11:D12).

10. BBecTu 3HaK paBeHCTBA (=).

11. Beigenuth Matpuiy Az 3 (nuamazon B1:D2).

12. Brectu 3Hak aeneHus (/).

13. Beigenuth 3HaueHue yncia K (suciiky B4).

14. Haxats oguoBpemenno 3 kiasuiu Ctrl + Shift + Enter.

15. B Boienennoi oonactu B11:D12 nonydyum pe3ynbTat JejIeHUs MaTPHUIhl HA

qucio (puc. 4).

Tabnuya 3
DneMeHThI MaTpHITLl Az 3 11 unciio K
A B C D E F
1 | A= 1 3 2
2 3 4 5
3
4 K= 3
5
6
7
8 B2 3=
9
10
11 C2,3:
12
13




1 A, .= 1 3 2
2 3 4 5
3

4 |B,s= 3

5

6

7

8 C,a= 3 9 6
9 9 12 15
10

11 |D, = 0,23333 1 0,66667
12 1 1,33333 1,66667

Puc. 4. PGSYJ'II)TaT CJIOXCHUA U BBIYUTAHUA UCXOJAHBIX MATPHIL

IIpumep mpancnonuposanus mampuybl.

HeoOxonumo TpaHCOHMpPOBaTh MaTpully Az3, pe3ysbTaT MPEACTaBUTh B BHUJIE
MaTpuisl Bs .

Pewenue.

1. 3anarh 3HAUCHUS dJIEMEHTAM MaTPHIlbI A 3 Ha TUCcTe 4 (Tad. 4).

2. Boraenuts MecTo s pe3yNbTUpYoIed Matpuibl B, (muamazon B4:C6).

3. Haxatp Ha KHONIKY Bcmasums ¢hyHKkyuro, pactoyIOKEHHYIO PSIOM CO CTPO-
KoM (hopmyn wiM Ha BKIaake Popmyvl.

4. B oTKpbIBIIEMCS AUAJIOTOBOM OKHE Bcmaska ¢yHKkyuu OTKPHITh KaTErOPHUIO
Ccebinku u maccuswvl v BBIOpaTh u3 criucka Qynkiuto TPAHCII.

5. 3anmarte aprymeHT QyHKIMH: BEIOPATh MBIIIBI0 MaccuB — Ay 3 (pHcC. 5).

6. Hasxarts omnoBpemenno 3 knasumm Ctrl + Shift + Enter.

/. B BwimenenHoi oonactu B4:C6 noaydum pe3yabTar TPaHCIIOHUPOBAHUS MaT-

puibl Az 3 (puc. 6).



Tabnuya 4

DneMeHThI MaTpUIlbl Ay 3

A B C D E F
1 | A= 1 3 2
2 3 4 5

3

4 Bso=

5

6

7

8 |Cos=

9

10
Bl S X W I =TPAHCN(B1:D2)

A B C D E F G H 1 J K L
[ 1
1 A= : 1 3 2: ’ a
2 L _____ 91 ______ &______;r,; AprymenTsl dyHELMN I. ? &]
3 TPAHCI
4 |Cy5= (B1:D2) Maccus |B1:D3| R = (13:23:4:5)
5 = [1;3:34:2;5)
6 MNpeo6pasyeT EEPTUKANEHEIA JWaNa3oH AYEEK B FOPUIOHTANEHEINR, MAM HA06OPOT.
7 Maccue ANanasoH AYEEK HA NMCTE MAKM MACCME 3HEHEHMﬁ, KOTODH“ HY#HO
TPAaHCNOHWPOEBATh.

& Dys=
9 3HayeHue: 1
10 CNpaska no 3Toi GYHKLMK [ OK ] [ OTMeHa
11

Puc. 5. 3anonHenne apryMeHTOB (PYHKITUU

A B C D
1 (A, 5= 3

2 3

3

4 |Cys= 1 3

5 3 4

6 2 5

Puc. 6. Pe3ynbrar TpaHCOHUPOBAHUS MATPHULIBI

Ipumep nHaxoorcoenuss 06pamHou Mampuybwl.
Heo06xo1umMo BEIYUCTUTE MaTPUILy, OOpPaTHYIO MaTpHIle A3 3, pe3yabTaT mpecTa-

BUTH B BUJI€ MaTpHIIbl Bs 3.



Pewenue.

1. 3anarh 3HAUCHUS dJIEMEHTaM MaTPHIlLI Az 3 Ha TUCTe 5 (Tadu. 5).

2. Bplmenauts MecTo IS pe3yNbTUpyromieii MaTpulisl Bs 3 (nuanazon B5:D7).

3. Haxatp Ha KHONIKY Bcmasumob ¢hyHkyuio, pactoyioKeHHYIO PSIOM CO CTpPO-
Ko (popMy:1 i Ha BKIIajike Dopmyibl.

4. B oTkpbIBIIEMCS TUAJIOTOBOM OKHE Bcmaska (hyHKyuu OTKPBITh KATETOPUIO
Mamemamuuyeckue v BbIOpaTh u3 cicka pynkuno MOBP.

5. 3amare apryMeHT QyHKIMH: BEIOpATh MBIIILIO MaccuB — Ag 3 (puc. 7).

6. Haxars omnoBpemenno 3 knasumwm Ctrl + Shift + Enter.

7. B BogenenHoi obmactu B8:D9 momyunM pe3ynbTaT IEpeMHOKEHUS MATPHIL

(puc. 8).

Tabnuya 5
DneMeHThI MaTPUIIBI As 3
A B C D E F

1 |Asz= 1 3 2

2 3 4 5

3 4 2 1

4

5 B3 3=

6

7

8
B1 - X v K =MOEP{B1:D3)

A B C D E F G H I ] K L
1 (A= ! 1 3 2 \
2 : 3 a 5: AprymenTsl yHEUMKA | ? i:hJ
I
3 i_ _____________ 2 1] MOBP
4 Maccus | B1:D3 323,454,211}
5 |Bss= (B1:D3) = [0,24,0,04,0,28:0,65;-0,28:0,04:0,4,0...
6 EozEpawasT 06paTHYD MaTPULY (MaTPWLA XPAHKUTCA B MACCHEE),
7 MacciB YWCIOEOH MACCHME © PAEHBIM KOAWYECTEDOM CTROK K (.TCI}'ISLI,OB, nuéEo
AWANAZOH WKW MalHE.
8
9 IHaueHuwe: 0,24
10 Cnpagka No 3706 dyHKLMK [ OK ] [ OTMeHa
11 h,
Puc. 7. 3anosiHeHne apryMeHTOB (DyHKIIMH



1 A= 1 3 2
2 3 4

3 4 2 1
4

5 Bys=

6

7

Puc. 8. Pe3ynbrar TpaHCIOHUPOBAHUS MaTPULIBI

IIpumep naxooicoenus onpedenumesss Mampuybl.

Heo0xoaumMo BBIMUCIUTH OMPEIEIUTENb MATPHUIIBI A3 3, Pe3YyAbTAT MPEICTABUTH
B Buae yncia K.

Pewenue.

1. 3anarh 3HAUCHUS dJIEMEHTaM MaTpHIlbl Az 3 Ha ucTe 6 (Tadu. 6).

2. BblaenuTh sUCHKY JJ1 BRIYUCICHUS onpeaeauTens (suciika BS).

3. Haxatp Ha KHONIKY Bcmasumob ¢hyHkyuio, pactoioXeHHYIO PSIOM CO CTpPO-
KoM (hopmyn wiM Ha BKIaake Popmyvl.

4. B oTKpbIBIIEMCS AMAJIOTOBOM OKHE Bcmaska ¢yHKkyuu OTKPHITh KaTErOPHUIO
Mamemamuuyeckue 1 BbIOpaTh U3 criucka pynkuuto MOIIPE/].

5. 3Bamare aprymMeHT QyHKIMH: BRIOpATh MBIIIBI0 MaccuB — As 3 (puc. 9).

6. Haxarts knaBumry Enter.

7. B BbIIeCHHOM stueiike B5 moayduum onpenenutens MaTpulisl Az s (puc. 10).

Tabauya 6

DneMeHThI MaTpUIlbl As 3

B C D
1 |As3= 1 3 2
2 3 4 5
3 4 2 1
4
5 | K=
6




BS o x v K =MOTPE/(B1:B4)

A B C D E F G H I J K L
A= 3 - -
2 ApryMeHTsl GyHKLMNA l ? &J
4 2 1 MOTPEZ
Maccus | B1:64 = 340
|,{Bl:B4) -l = MOMPES(BL:B4}

Bo3EpalasT onpeaennTent MaTpULE! (MATPULE XPaHWTCA B MACCMBE).

MaccMB  4MCNOB0I MACCIE C PABHBIM KOAWYECTEOM CTROK W (.'I'Cl)‘16LI|ClBr AWanazoH
AYEEK MAKW MACIME.

W0~ o B W kg
=
I

SHadeHnme: MOMPEA(BL:B4)

=
(=

CNpaEka no 3ToA dyHKIMK OK ] [ OTMeHa

=
=

Puc. 9. 3anonnenne apryMeHTOB (QyHKIHH

A B C D

1 (A= 3

2 3

3 4 2 1
4

5 K=

Puc. 10. PGSYJIBTaT BBIYHCJIICHUS OIIPCACINTCIII MAaTPHUIIbI

B cnenytoiiem npuMepe pacCMOTPUM peuierue cucmemol TUHElHbIX aleeopauie-
CKUX YPABHEHUL MeMOOOM 0OPAMHOL MaAMpPUybl.

3azaHa cucTeMa JIMHEMHBIX YPAaBHEHUH C TPEMSI HEN3BECTHBIMU:
x1+2-x2+3-x3=4;
4-x1+3-x2+2-x3=1; (@D
X1 +3-x2 +2-x3 =4,
B marpuunoit popme cuctema (1) umeer BU:
As3z - X31= Bay, (2)

rae As3 — MaTtpuiia KodQPUIIMEHTOB MPU HEU3BECTHBIX

11



3

2 1; 3)
2

Bs1— BekTop mpaBbIX yacTei

31

4
B. =|1]. (4)
4

BekTop Hen3BeCTHBIX X3 1 MOKET OBITh HalijieH 110 GopMyJe:
— 4 1
Xz1=A33" - B3y, (5)

rae As3t — oOpatHas maTpuna/

Pewenue.

1. 3anoaHUTh AUCT 7 SNEKTPOHHOM TaOIUIIBI UCXOIHBIMU JAaHHBIMU. 3a1aTh 3HA-
YEeHMsI 3JIEMEHTaM MaTPULIbl UCXOTHBIX KO3()PUIIMEHTOB A3 3, BEKTOPA MPABBIX YacTel
B3,1 (Ta6JI. 7)

2. Hcnons3osars Gynkmuio MOBP ns BerMucaeHus 00paTHON MaTpuisl A3 3™
(mnanason B6:D8).

3. HcnonwzoBats dynkiuio MYMHOK niis BEIYUCICHHS BEKTOP HEM3BECTHBIX
X31. B kauecTBe apryMeHTOB BHIOpaTh 00paTtHyro Matpuly Azs? (Mmaccusl) u BekTOp
MpaBbIX yacTel B3 (MaccuBl).

Pe3ynbTaT pelieHus: CuCTeMbl TMHEUMHBIX YPaBHEHUM NpeicTaBieH Ha puc. 11.

12



Tabnuya 7

Pelmenne cucteMsbl JINHEWHBIX AIreOpanyecKux ypaBHEHHIM

-~

A B | ¢ | D E F H
1 Marpuriia ucXoaHbIX KO3 huUIm- BexTop npaBbix
€HTOB yacTei
2 1 2 3 4
3 Az3= 4 3 2 B31= 1
4 1 3 2 4
Bexkrop HeusBecT-
5 OO6parnast maTpuia HEIX
6
7 A3zt = X31=
8
A B C D E F G
Matpuna HexomHEX kK03 dHIINEHTOE Bexrop l'[puElBBD(
1 yacTeit
2 1 2 3 4
3 Asz3= 4 3 2 B 31= 1
4 1 3 2 4
BexTop
ObpatHaz MaTpHLIa
5 HEH3BECTHEIX
6 0 0,333333333 -0.333333333 -1
7 A3:3'1= -0.4  -0.066666667 0.,666666667 X31= 1
8 0.6 -0,066666667 -0.333333333 1

Puc. 11. Pemnienue cucTemMbl JIMHEHHBIX allreOpandyecKux ypaBHEHU METOJIOM 00part-

HOW MaTPHUIIbI

memooom Kpamepa (depe3 onpeneuTenn).

PaccMmoTpum nipumep peuwenusi cucmemul TUHEUHBIX AN2eOPAUYECKUX YPABHEHULL

Meton Kpamepa npumeHseTcs 1Jisl peIIeHUs] CUCTEM JIMHEHHBIX alreOpandecKux

ypaBHenuil (CJIAY), B KOTOPBIX YMCIIO HEU3BECTHBIX MEPEMEHHBIX PABHO YUCITY ypaB-

HEHUU U OnpecaCINTCIIb OCHOBHOM MaTpulbl OTIMYCH OT HYJIA.

TOB A3 3 ¥ BEKTOp IpaBbIX yacteu Bs; (Tadi. 7).

13

1. Ha nucre 8 cremyet pa3MecTUTh UCXOIHYIO MaTPHUILYy UCXOTHBIX KOdhduireH-



2. lanee Ha ymmcte pasmentarorcs 3 Marpuibl (Css, D33, Ess), momydennsie u3
MaTpPHIILI A3 3 3aMEHOM COOTBETCTBEHHO 1, 2 1 3 ¢TOI01I0B Ha BEKTOP MPABBIX YaCTEH
Bg,l (pI/IC. 12)

3. [l MaTpuIrel HCXOTHBIX KOA(PDUIIUESHTOB A3 3 ¥ TOTYYSCHHBIX BBIIIIE TPEX MaT-
putt Cs 3, D33, E33 Beruncisrorcs onpeaenurenu (puc. 13).

4. 3HaueHus HEM3BECTHBIX NMEPEMEHHBIX BBIYHMCIISIOTCS ITyTEM JIeJIEHUs ompe/ie-
muteneit Onpen. 1, Onpen. 2, Onpen. 3 Ha onpeaennuTesib MaTpullbl A3z — 1. onpen.

(puc. 13).

A B C D E F G
MaTtpHila HCXOOHBIX BexTop npasbIx
1 K03GhHITHEHTOE yacTeil
2 1 2 3 4
3 | Ass= 4 3 2 Bs;;= 1
4 1 3 2 4
5
6 2
7 3 2
8 3 2
9
10 1
11 | Dss= 4 2
12 1 2
13
14 1 2
15 | Es3= 4 3
16 1 3

Puc. 12. CocraBnenue matpuil Cs 3, D33, E33Ha ocHOBE MaTpuIibl 433

14



D 00 = On Wi B e R

=
(=]

=
R TV N i

15
16

A B C D

Matpuila HCXOIHBIX
ro3ddurenTon

1 2 3

Ass= 4 3 2

1 3 2

4 2 3

Ci;3= 1 3 2

4 3 2

1 4 3

Dss= 4 1 2

4 2

1 2 4

E;s= 4 3 1

1 3 4

G H I

BexkTop npaesmx

yacTei

4

1 [n. onpeg,

4
Onpea. 1
Onpeg. 2
Onpeg. 3

15

-15

15

X1

X2

X3

1

Puc. 13. Pemenne cucteMbl IMHEWHBIX alreOpandecKux ypaBHeHHH MeTo oM Kpa-

MYyJe: E2,4 = A2,4 *C+ 82,4 / D.

Mepa

3aganus

3apanue 1. Berunciuth 3HaUYCHUE BBIpAXKEHUS (2JIEMEHTOB MaTPHIIbI) 0 ¢Gop-

Martpuna Az4 Gopmupyercs Ha OCHOBAHMHU TEKyllleW AaThl. B mepBoi cTpoke

yucio (aBe mudpsl) U Mecsl (aBe mudpsl).

Marpuna B4 hopmupyercs aHalorudHbIM 00pa3oM Ha OCHOBE JaThl POXKICHUS

J000T0 YYEHOTO, BHECUIETO CBOM BKJIAJ] B pa3BUTHE MH(DPOPMATHKH.

3nauenue C — HOMEp BapuaHTA.

3nauenue D — nopsakoBbiii HoMep nepBoil OyKBBI (PAMUIIMK CTYACHTA.

[TpumMep BbINOTHEHHUS 33JJaHUSI IPEJICTABJIEH Ha puc. 14.
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1 1

2. 2z 0 1
3 |

4 | Bys= 0 1 0 1
5. 2 0o o 1
6 |

7 |C= 6

8 4

9 |D= 1

10 |

11| Exs= 0 37 6 1
12 14 0 6 55

Puc. 14. ITpumep BbinoHEHUS 3a1aHus 1

3apanue 2. [IpousBectu TpaHCIIOHUPOBaHKUE MaTPUIlLl By 4 U3 3amanus 1.

3aganme 3. Pemuth cuctemy nuHEHHbIX anreOpandeckux ypaBHenuit (CJIAY)
JIBYMSI METOJIJaMHU: METOJIOM OOpaTHON MaTpuIlbl 1 MeToIoM Kpamepa mo 3agaHHOMY
BapuaHTy. BMecto N yka3aTh MOpsIKOBBIN HOMEpP MEpBO OYKBBI Baiiel (GpamMuinu

(cornmacHo pycckomy ajipaBUTy).

1 BapuanT 2 BapuaHT
X1+ 12x—-11'x3+2x4=N 2x1+12x0—4'x3+5x4=N
2'x1—2'x3=1 2 X1—2'X3=2
5x1—-5%x—-7x3—13x4=25 6:xp—12'x3+11-x4=39
7TxX1+5%x+2x3+8x4=29 8x1—2X+3x3—X4=7

3 BapuaHT 4 BapuaHT
3 x1—10x,+11'x4=N 4-x1+10x,—12'x3=N
2'X1—2'X3=4 2‘X1—2'X3:3
—10-x1—10'x0— 11-x3— 13-x4 = 37 —6x1+3x,—-11'x4=18
X1—7X+9x3+11'x4=4 7-x1—5%+10x3+4x4=3

5 BapuaHT 6 BapuaHT

16



5x1—-10x,+4'x3—2x4=N
2'X1—2'x3=5
—4-x1—-3X2+12:x3—9-x4 = 17
10°x; —7'Xo +4-x3=42

6'x1—2x3—7x4=N
2'X1—2'X3=6
—11'x1—-8X,+9x3—-15x4=1
-3x1+5x+13'x3—-4'x4=4

7 BapuaHT

8 BapuaHT

7-x1—14'x0+10-x3+2x4=N
2‘X1—2‘X3 =7

12:x1 +X2—13'x3—14-x4 =50
—Ox1 -7 X +2:X3—2x4=24

8x1—12xo+ 15 x3—9-x4 =N
2‘X1—2'X3 =8

2X1+7 X+ 12x3+8%x4=8
—6x1— 10X, +8x3+3x4=16

9 BapuaHT 10 BapuaHT
9-x1+ 12X +9x3+2-x4=N 100x1 —7Xo+ 15 x3+ 13 x4=N
2'X1—2'X3:9 2'X1—2'X3:lo

—4'X1 — 12'X2 — 5‘X3 — 2'X4 =12
10-x1 + 14X +2-x3+3-x4=35

—X1 — 10'X2 — X3 — 8'X4 =48
4-x1—5%x,+13x3—11'x4=31

CpaBHUTH pe3ybTaThl PEIICHUN CUCTEMbI YPaBHEHUI METOJIOM OOpaTHOM Mart-

puiibl 1 MmeTogoM Kpamepa.

BbINOHUTE MPOBEPKY PEIICHUS] CUCTEMbl YPAaBHEHUM, YMHOXKHUB MaTpHILy HUC-

XOAHBIX KOSCI)(l)I/IL[I/IeHTOB Ha BCKTOP HCU3BCCTHLIX. B PE3YIbTATC JOJIKCH ITOJTYYUTHCA

BEKTOP IPABBIX YACTEU.

KoHTpoJibHBbIE BONIPOCHI

1. TlepeuucnuTh Ha3BaHUS BceX (DYHKIIMI, MPENCTAaBIECHHBIX B paboTe, U HUX

KpaTKOC OIMMCaHuc.

2. Kpatko onucarb alropuT™ pelieHus] CUCTEMbI TUHEHHBIX YPAaBHEHHU METO-

0M oOpaTtHOM MaTpuilsl U MetoaoM Kpamepa.

3. Kakwe Tpu knaBUIM HYKHO Ha)XaTh, YTOOBI MMOJTYYUTh PE3YyIbTAT MPU padOTe

C MaTpulaMu?

4. Kak MOHO BBITIOJIHUTH NPOBepKy pemenus CJIAY?
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