JIABOPATOPHAS PABOTA 8
MoaenupoBanue CHCTEM, OITMCHIBAEMBIX CHCTEMAMH JTHHEHHBIX

ajJireOpanvyecKuX ypaBHEeHUI UM HEPABEHCTB(2 1)

Leas u coxep:xxaHue: M3YYUTh METOJIUKY pa3paOOTKU MOJEIEl CHUCTEMbI
JMHENHBIX areOpanyecKuX YpaBHEHUH M CHUCTEMbI JIMHEHHBIX alre0panydyecKux

HepaBeHCTB. [IpnoOpecTn HaBbIKK MOCTPOEHUS TAKMX MOJEIIEH.

Teopernueckoe 000CHOBaHHE
PaccmarpuBas CTPYKTYPHYIO CXeMy o0paTumMoro JIMHENHOTO
npeoOpa3oBaressi Kak MOJElb JUHEHHOro anredpandeckoro ypaBHEHHUS, MOXKHO
MOCTPOUTH MOJIENIb CUCTEMbl JIMHEHHBIX alreOpandyeckux ypaBHEHHUH IyTeM
00BeMHEHUST HECKOJIbKUX 0OpAaTUMBIX TMHEHHBIX MTpeoOpa3zoBarTecil.

Ha pucynke 8.1 npencraBieHa MoJIeib CUCTEMbI JUHEHHBIX anredpandeckux
YpaBHEHUIN 3 IOps KA. [TapameTpsbl 00paTUMBIX JIMHEWHBIX
npeoOpazoBareneit(OJIII), obOo3nauenneie Ha pucynke 8.1,kak Subsysteml,
Subsystem?2, Subsystem3, YCTaHaBJIMBAIOTCS MPOTOPLIMOHATIBHBIMU
koddduieHTaM ypaBHeHMA U WX TpaBbiM YacTaM. OJHOMMEHHBIE TOJIOCA
oOpaTUMBIX JMHEHHBIX MpeoOpa3zoBareieii 00BETUHSIOTCS, YTOOBI 00ECTIeUnTh
COBMECTHOCTh OTrpaHWueHUM, HaknaabiBaeMmbix KaxapiM OJIIL. Ilomroca Connl
3a3eMJISIIOTCS ,a BUPTYAIbHBIM UCTOYHUK 3.7.C. MOJKIIOYAETCS K O0BEAUHEHHOMY
nomocy Conn5. BupryanbHble BOJBTMETPHI, MYJIBTHUIUIEKCOP W LHU(PPOBOH
perucTpaTop 00ecrneurnBaroT U3MEPEHNE U BBIBOJI 3HAUEHUI HEU3BECTHBIX CUCTEMBI
ypaBHEHHUN. B TaHHOM ITpuMepe pemanach CIeAyronas CUCTEMa YPABHEHUN:

2x1+5x2+x3 == 11,
4x1+x2+3x3 == 7,
x1+x2+x3=4

HewusBecTHbIE cCTEMBI YpaBHEHUH, YKa3aHHbIE HA IU(PPOBOM PErUCTpaTOpE,

paBHbL: X1 = —1,x, = 2,x3 = 3.
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Pucynok8.1. CtpykTypHas cxema oOpaTUMOM MOJIENTA CUCTEMbI IMHEHHBIX

anreOpandecKux ypaBHEHUN

PaccmoTrpenHsie BBIIIIE CTPYKTYPBI 00paTUMBIX JMHEHHBIX
npeoOpa3oBareieili MOryT OBITh IOJIOKEHBI B OCHOBY MOCTPOEHHS OOpaTUMOM
MOJIEJIA CUCTEMBI JIMHEMHBIX HEPAaBEHCTB. OrpaHUYMMCS CIy4aeM CHUCTEMBI TPEX
JIMHENHBIX HEPABEHCTB, 3aBUCAIIUX OT ABYX IIEPEMEHHBIX BHJA!

ay1X1 + a;,x, < by,
Ay1X1 + AyyX5 < by, (8.1)
a31X; + az,x, = bs.

N3BecTHO, UTO J1I00ast cUCTEMA JIMHEHHBIX HEPABEHCTB MOXKET OBITh CBEACHA

K DKBUBAJICHTHOM CHUCTEME JIMHEWHBIX YPaBHEHUM IIYTEM  BBEICHUSA

JOIIOJIHUTCIBbHBIX IICPCMCHHBIX, Hd KOTOPBIC HAKJIAABIBAIOTCA YCIOBHUSA HC

OTpULATEIBHOCTH (HE moNoXuTeabHOCTH). [IpeoOpa3zoBaHusi NpUBEIECHHON
CUCTEMBI HEPABEHCTB MPUBOJAT K CIEAYIOIINM BBIPAKEHUSIM:

a 1% + a1,x, + x3 = by,

Ay X1 + ay0X, + x4 = by, (8.2)

A31X1 + A32%X5 + X5 = by, '
x3=0,x4 =0,x5 < 0.

IMpumep8.1.CTpykTypHass cxema oOpaTUMOM MOJEIN CHCTEMbl JIMHEWHBIX

HEPaBEHCTB, NPUBEACHHASHAPUCYHKES.2, COEPKUT TPU TOJICUCTEMBI 00OpPaTUMBIX



JVMHEWHBIX ~ mpeoOpasoBatenerd  (Subsystem,  Subsysteml,  Subsystem?2),
o0beAUHEHHBIX  ogHoMMeHHBIMH  momocamu  (Connl, Conn2, Conng3,
Connb),koTopeie pealu3yiOT MOJEIb CUCTEMbI TPEX JIMHEHHBIX alreOpanvecKux
ypaBHeHu#t ¢ 5 mepemennbimMu. [lomoca moacmcrem CONNS TOAKITIOYEHBI K
BupTyanbHeiM  auofam (Diodel, Diode2, Diode4) ,oOecneunBaromiyM He

OTpHULATCIIBbHOCTh AOIOJHUTCIBHBIX IICPEMCHHBIX X3, X4 HHCIIOJTOXUTCIIBHOCTD X5 .
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Pucynok8.2.CtpykTypHas cxema oOpaTUMON MOJIEIN CUCTEMbI JTMHEHHBIX

HepaBeHCTB [2]

Anmaparypa W Marepuaiabl. J[7Is BBIOJHEHUS J1Ta0OpaTOpPHOW pPabOTHI
HE0OXO0IMMO HCTIOIL30BaTh CIICIYIOIIEE: alllapaTHOE 00eCIIeUeHUE: TePCOHATBHBIN
koMmiibroTep MDT750/175930K/ 4 D8192D42133; mynsTumeua-npoektop Epson;
MarHUTHO-MapKepHas JOCKa W TMpOorpaMMHOE OOECIIeUueHHe: OIepariOHHYIO
cuctemy Windows 7 wu Bbime; Microsoft Office, cucremy komMmnbplOTepHOI
mateMatuku MATLAB R2011b u Brimre.

Yka3anusi no TexHuke Oe3omacHOCTH. CTyIEHTHI JOJKHBI CIIEIOBaTh
OOIIENPUHATON TEXHUKE OE30MacCHOCTH [Jisi TIOJIb30BATEIECH IMEePCOHATBHBIX

KOMIIBIOTCPOB. He CICaAyCT CaMOCTOATCIIbBHO IMPOU3BOJAUTHL PECMOHT TCXHHYCCKHUX



CPEICTB, YCTaHOBKY M YJaJe€HHE MporpamMMHOro ooOecnedyenus. B ciygae
OOHapy>XeHHsI HEHCTIPAaBHOCTENW HEOOXOIMMO COOOIIUTH 00 TOM aIMUHUCTPATOPY

KOMITBIOTEPHOTO Ki1acca (00CTyKUBaIOLIeMy IepCoHaTy JJabopaTopun).

MeTtoauka U OPSII0K BHINOJIHEHUS PA0OThI
BeimonHuTe npemioKeHHbIE 3aJaHMsl, MPEABApUTENbHO O3HAKOMHUBIINCH C
TEOPETUYECKON YACTHIO.
3aganue 8.1.IlocTtpouts 0OpaTHMMyI0 MOJENb CHUCTEMBl JIMHEHHBIX

anredpanvecKux ypaBHEHUN BUJIA!

Ax; + Bx, + Cx3 =D
LX1 +Mx2 +NX3 = 0
Qx1 +Rx2 +SX3 - T

[lapameTrpsl curHasioB mpuBeneHsl B Tabmune 8.1. Homep Bapuanra

COOTBCTCTBYCT HOMCDPY, 1O KOTOPBIM CTYACHT 3aIllMCaH B CIIMCKC I'PYIIIIbI.

Tabnuua 8.1. [lapameTpbl CUTHATIOB

Bap- D O T
Ta
2 - 1
5 1.5 5 1.5
16.25 19.5 0.5 22.75
30.5 5.5 1.5 5
35.25 22 2.5 0
8.5 8 3.5 2
3.25 12 4.5 8
3
9 0.5 5.5 .25
2
7.75 4.5 6.5 1.75
67.5 5.5 7.5 90.5
6
0. 4.5 2.5 8.5 0




3aganue 8.2. I[loctpouth o0OpaTMMyl0 MOJENIb CHUCTEMBI JUHEHHBIX

anreOpanyecKux HEPABEHCTB BUA!

A11X1 + aq,x, < by,
Ay X1 + ayrx, < by,
az1X, + as,x, = bs.

[lapameTrpsl curHaiioB mpuBeneHbl B Tabmune 8.2. Homep Bapuanta

COOTBCTCTBYCT HOMCPY, IIOJ KOTOPBIM CTYACHT 3aIllMCaH B CIIMCKC I'PYIIIIBI.

Ta6muna 8.2. [TapameTpbl CUTHAIOB

Bap-Ti\r_ 11 | 12 | Q21 az2 azi | asz | by b, bs

1 2 4
S) 6 1

2 - 1
3) 3) 2 4 0

3 2 4
S) 9 1

4, - 1
3) 3) 2 1 0

3 2 4
S) 4 1

4. - 1
3) 3) 2 0

7 2 7
S) 4 1

8. - -
5 5 2 2 0

9 3 1
5 4 2 1

10. - -
5 5 3 7 0

Conep:xkanue oruera u ero ¢popma
[loaroToBhTE OTYET, B KOTOPOM TMPHUBEIUTE TEXHOJOTHUIO BBIMOIHEHUS
3aJaHUIl.
Otuer mo 1abopaTopHOii paboTe JOIKEH COMEPIKATh:
1) Ha3BaHMe pabOTHI;
2) 11e11b JTAb0PaTOPHOM PabOTHI;
3) bopMyTHPOBKY 3aaHKSI U TEXHOJOTHIO €TI0 BhIMOJHEHHUS,

4) OTBEThI Ha KOHTPOJIBHBIC BOIPOCHI;



5) nmpwtoskeHre — (aiiiibl BBIMTOJTHCHHBIX 3a/IaHUN.

Bonpocs! 1151 3ammThl padoThl

1. IlepeuncinTe OCHOBHBIE CTPYKTYPHBIE MOJACHCTEMBI U OJIOKM OOpaTUMOM
MOJIEJN CUCTEMBI JMHENHBIX aNreOpanyecKux ypaBHEHHM.

2. [lepeuncnure OCHOBHBIE CTPYKTYpPHBIE MOJACUCTEMBI U OJIOKM 0OpaTUMOMN
MOJIEJIA CUCTEMBI JINHEWHBIX alreOpandecKux HEPABEHCTB.

3. Kak B 0OpaTuMoi MOZIENIN CUCTEMBI JIMHEWHBIX aJlreOpandyecKuX ypaBHEHUN
3a71a10TCsl KOA(PGUIIUEHTHI TPU IEPEMEHHBIX ?

4. Kak B o0O0OpatuMoil MOJENU CHUCTEMbl JIMHEWHBIX aireOpandyecKux

HEPaBEHCTB 3a/1aI0TCs KOA(OUIIMEHTHI TIPU MTEPEMEHHBIX ?



