JIABOPATOPHAS PABOTA 2
MoaenupoBanue 00bEKTOB, ONMCHIBAEMBIX CHCTEMAMH AJIre0pandecKux

ypaBHeHHH (2 4)

Ileap M coxep:kaHMe: HCIOJIb30BAHNE KIACCHUECKHUX METOJOB aHAJIOTOBOM
BBIYMCIIUTEILHOM TEXHUKU JUISI MOJEIUPOBAHHUS OOBEKTOB, OMUCHIBAEMBIX
CUCTEMaMH alreOpandyeckux ypaBHEHUMN, MPUOOpPETEHHE HABBIKOB IOCTPOCHUS
TaKUX MOZEJEH B cucteMe KomnbroTepHoil marematiku MATLAB.

Oprannzannonnas ¢gopma 3aHATHI: pelIeHNEe IPOOJIEMHBIX 3a/1a4, pa3oop
KOHKPETHBIX CUTyalui
Bonpocsl pist o0cy:kaeHHss Ha J1a00PAaTOPHOM 3aHATHHM: IIOCTPOCHHUE

MOI[GJIeﬁ O6’[>GKTOB, OIINCBIBACMBIX CHCTCMaMU aﬂre6pa1/1qec1<ﬂx ypaBHeHHﬁ.

Teopernueckoe 060CHOBaHUE

MopenupoBanue OOBEKTOB, OINKMCHIBAEMBIX CHUCTEMaMH aJlreOpanvdecKux
YpPaBHEHHM, MOXHO OCYIIECTBIIATh IyTEM CBEJICHUSI CHCTEMbI alreOpanyecKux
YpaBHEHUH K SKBUBAJIEHTHOU cucteMe nupPepeHInanbHbIX YPaBHEHUH.

[TycTh uccnenyemMplii 0OBEKT ONMMUCHIBAETCS CUCTEMON YpaBHEHUI:

A11X1 + QiaXp + 0 Ay = by
Ay1X1 + AypXy + -+ AypnXy, = by

(2.1)
Ap1X1 + ApaXy + o+ appX, = by,

3aMEeHUM JaHHYI0 CHUCTEMY alreOpauvyecKuX YpaBHEHHU JKBUBaJICHTHOU
cucreMoi nuddepeHIInaIbHBIX YpaBHEHUMN:

dx,
ﬁ + a11x1 + a12x2 + -+ alnxn - bl == 0

dx,
E + alel + azzxz + -+ aann - bz == 0

(2.2)



dx,,
T + ap1X1 + QppXxy + o+ appXy, — by =0

JIist SKBUBAJICHTHOCTH CHUCTEMBbI paBHeHWU 2.1 m 2.2 HEOOXOIUMO, YTOOBI

pelieHue cucteMbl TudQepeHInalbHbIX ypaBHEHUN 2.2 OBLIO 3aTyXarouuM, T.€.

dx;
KaK TOJIBKO BCC IIPOM3BOJHBIC 3aTYXHYT (d_tl = 0), 6y;[eT IIOJIYUYCHO PEHICHUC

cuctemsl ypaBuenuit 2.1: {xq, x,, ..., x, }.
JIOCTaTOYHBIM YCIIOBHEM, 00ECIIEYMBAIOIIMM 3aTyXaroIee PEIICHHUE, SIBIIACTCS
HOJIOKUTEIIbHAS OIPEICTICHHOCTh MAaTPHUIBl KO3(D(UIIHEHTOB JTUHEHHON CHCTEMBI

YpPaBHEHUM. ITO BO3MOKHO, B YaCTHOCTH, MPH YCIIOBUH, KOT1a

n

aijZZaij,iij.

j=1

Ipumep 2.1. HaliTu pemieHre CUCTEMBbl JIMHEWHBIX allreOpanyecKux

YPAaBHEHHM:
4‘X1 + 2x2 = 14‘
[lepeiinem k SKBUBaJICHTHOU cucTeMe nudPepeHInanbHbIX YPaBHEHUN:
9 = 14 — 4x, — 2x,
a (2.4)
2
E == 5 - 2x1 - SXZ

CTpykTypHas cxema MOJENH JaHHOW CHUCTeMbl MpHBeJAeHa Ha pucyHke 2.1.
OHa 1OCTpOEHAa C HCIOJIb30BAHUEM KJIACCHYECKMX METOIOB AHAJIOTOBOM
BBIUHUCIIUTEIPHON TEXHUKHU. [lepexomHblil MpoUecC YCTAHOBJIECHUS PELICHUS
n300pakeH Ha DKpaHEe BUPTYATBHOTO ocimiiorpada (pucyHok 2.2).

Ha pucynke 2.2 BuaHo, 4yTo mocie t = 2 Ha BBIXOJAaX BHUPTYaJbHBIX
WHTETPaTOPOB YCTAHABIIMBAIOTCSI CUTHAJIbI, COOTBETCTBYIOIIME PENIEHUIO CUCTEMBI

JMHEWHBIX anreOpanyecKux ypaBHEHUM:



X1 = 5,
x2 == _3

[IpoBepbTe perieHue CcUCTEMbl ypaBHeHUM 2.3 ¢ mnomorpo  Excel

(pucyHok 2.3).
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Pucynox 2.1 — CTpykTypHas cxema MoJIel CUCTeMBI TudpepeHIIaTbHBIX

ypaBHEeHU# 2.2
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Pucynok 2.2 — IlepexoiHbIi MPOIIECC YCTAaHOBIEHUS PEIISHUs] CUCTEMBI

JMHEUHBIX anreOpanvecKkux ypaBHeHUi [2]
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Penrenue cuctembl JIMHEHHBIX anreOpanyeckux ypasHenuii 2.3 B Excel

Annmaparypa W martepuaibl. [l BBIOJMHEHUS J1a0OpaTOPHOH pPadOThHI
HE00XO0IMMO HCTIONB30BaTh CIIEAYIOIIEE: allllapaTHOe 00ecneYeHre: MepCcoHaIbHbIN

koMmmbroTep MDT750/175930K/ 4 D8192D42133; mynsTuMenua-mpoekTop Epson;



MarHMUTHO-MapKepHasi JOCKa M MPOrpaMMHOE OOecleueHue: ONepaluoOHHYIO
cuctremy Windows 7 wu Bbime; Microsoft Office, cuctemy KOMIBIOTEPHOI
mateMatuku MATLAB R2011b u Brime.

Yka3anuss no TexHuKe Oe3omacHocTH. CTyIEHTHI [OJDKHBI CJEIOBaTh
OOLIETIPUHATON TEXHHUKE O€30IacHOCTH sl MOJb30BaTeNell IEepCOHAJIBHBIX
KoMIboTepoB. He cienyeT caMoCTOATENbHO MPOU3BOAUTh PEMOHT TEXHUYECKHX
CPEICTB, YCTaHOBKY M yJajJeHHe TmporpammHoro obOecreduenus. B cioydae
oOHapy>KeHHsI HEUCIIPABHOCTEW HEOOXOAUMO COOOIIUTH 00 3TOM aJIMUHUCTPATOPY

KOMITBIOTEPHOTO Ki1acca (00CcIy KHBaroIeMy epCOHAIY JIad0opaTopun).

MeToauka v MOPSIAOK BHINOJHEHUSI Pa00ThI

Brinonnute mnpensioKeHHbIE 3aJaHus, MPEIBapUTEIHHO O3HAKOMUBIIKHCH C
TEOPETUUECKOUN YaCThIO.

3amanue 2.1. [Toctpouts Moaens pemenus 3aaadn. OTpsi TYpUCTOB BBIILIEI B
MOXOJT Ha HECKOJbKUX Oaifmapkax L, 4acTh u3 KOTOpbIX A-MeCTHBIE, a 4acTh —B-
MecTHbIe. CKOIBKO A-MECTHBIX U CKOJIbKO B-mecTHBIX Oaiiapok ObUIO B MOXOJE,
eciu oTpsAz cocTouT U3 M uenoBek?

[lepexonHblii MpoOLIECC YCTAHOBJICHUS PEUICHUS BBIBEIUTE HAa HJKpaH
BUpTyasibHOTO ocumiuiorpada. [lapamerpsl curHasioB npuBeneHsl B Tabnuie 2.1.
HomMmep BapuaHTa COOTBETCTBYET HOMEPY, MO KOTOPHIM CTYEHT 3alMCaH B CIIUCKE

IPYINIBIL.

Tabnuma 2.1- [TapameTpsl 3a1aun

Ne Bap-Ta A B L M
1. 1 2 12 20
2. 1 3 7 17
3. 1 4 5 11
4. 1 5 8 16
5. 2 3 8 19
6. 2 4 10 37
7. 2 5 8 16
8. 3 4 8 26
9. 3 5 6 24

10. 4 5 7 33




3aganue 2.2.IlocTpouTh MOJENb CHCTEMBI JIMHEHWHBIX aidreOpanyecKux

YpPaBHECHU BUJIA!

Axl + sz + CX3 =D
Lx1+Mx2+Nx3=0
Qx1 + sz + ng =T

[lepexoqHplii MpOIECC YCTAHOBJEHUS PEIICHHS BBIBEAUTE HAa 3KpaH
BUpTYyaJibHOTO ocumiuiorpada. [lapaMerpsl CUrHaJIOB MpUBEACHBI B Tabnuie 2.2.
Homep BapuaHTa COOTBETCTBYET HOMEPY, II0JI KOTOPBIM CTYJIEHT 3aIIMCAaH B CIIUCKE
IPYIIIIBIL.

Tabnuua 2.2 — [lapameTpsl curnana

Bap-
Ta

5 15 5 15

5 | 5 | 1625 195 0.5 2275

5 8 | 9 | 35| 55 | 15 5

1| 5 3525 | 22 25 | 0

2 | 7| 85 8 35 2

5 | 5 325 12 | 45 8

55| 6 | 9 | 05 55 | 25

5 | 5 | 775 45 6.5 175

4| 0 | 3 | 675 55 | 75 90.5

0. 45 25 85| 0

Conepixanue oT4yera u ero popma

[ToarotoBbT€ OTYET, B KOTOPOM MPUBEIUTE TEXHOJIOTUIO BBITOJTHEHUS
3aJaHUIl.

OtueT 1o J1abopaTopHOI pPadoTe TOKEH CONEPIKATh:



1) wa3BaHue pabOTHI;

2) 1enb JJabopaTopHOU PabOTHI;

3) dopmyIHpOBKY 3aaHUs U TEXHOJIOTHIO €r0 BBHIITOJHCHHUS,
4) O0TBEThI HA KOHTPOJIbHBIC BOIIPOCHI,

5) npunokeHue — (Gaiisbl BBITOJHECHHBIX 33 JaHUN.

BOl'lpOCLI AJIA 3aIIIUThI paﬁoTbl

1. Kak ¢ momompio Simulink MoxHO MoOmeTUpoBaTh  OOBEKTHI,
OMUCHIBAEMbIEC CUCTEMaMU alireOpanuyeCcKuX ypaBHEHUN?

2. Kakue OCHOBHBIE MaTeMaTHUYEeCKHE OJIOKM UCIHOJIB3YIOTCS ISt
MOJCIUPOBAaHUS  OOBEKTOB,  OIMUCHIBAEMBIX  CHCTEMaMH  alTeOpandecKux
ypaBHEHUI?

3. UYrto sBNIAETCS JOCTATOYHBIM YCIOBHUEM, OOECIIEUMBAIOIINM 3aTyXaloIIee

penieHye cucteMbl AU GepeHInanbHbIX YPaBHEHUN?



