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PA3PABOTKA MATEMATUYECKOM MOAENN
CNYYAUHbIX NPOLUECCOB BO3MYLUIEHUU
B TEOPUUN ®PUHUTHOI'O YINPABJIEHUA

WNWKNH B.WN., cTtya.; pyk. HUKOHOPOB A.H., couckat. (U3Y)

PaccmaTtpuBaeTcs BOMpPOC NMPUMEHEHUS Teopuu (PUHUTHOrO ynpaBreHust ons coBpemeHHbix ACYTI.
MpeacTtaBneH noaxod K CO34aHUIO MaTeMaTU4ecKUX mogernen o6bLEKTOB C y4eTOM AeNCTBYHOLMX HA HUX chy-

YaMHbIX BO3MYLLEHUN.

B cospemeHHon Teopun ACYTI BaxHoe
MECTO 3aHMMaeT MOHATUE ONTUMAaNbHOro YynpaBs-
neHus, Lenb KOTOPOro 3akrvaeTcs B AOCTUKe-
HUM 1 yOoepXaHuu aKCTpeMyma 3afaHHOro noka-
3atens KayectBa (PYHKUMOHMPOBaHUSA oObObekTa
ynpasneHus. 3a4acTyto, ocobeHHO npu nycke u
OCTaHOBE TexHonorm4yeckoro obopygoBaHus, on-
peaensiowmMmM napaMmeTpom asnsieTcs Bpems. Mpu
MogenupoBaHMn OOMbLIOTO MHOXeCTBa aBTOMa-
TUYECKMX cuctem Heobxoammo 6asnpoBaTbCsa Ha
Teopun PMHUTHOrO ynpaeneHus, YTo nogpasyme-
BaeT ocyllecTBrneHne nepexoga obbekta ynpas-
NneHns M3 3agaHHOro HayanbHOro0 COCTOSAHMSA B
3afaHHOe KOHeYHOE COCTOsIHME 3a OrpaHudYeHHoe
Bpemsi.

MaTtemaTnyeckoe MopenupoBaHue pearb-
HbIX AMHAMWYECKMX MPOLECCOB SABMNSETCA B Ha-
CTosiLLlee BpeMs UCTOYHMKOM 3HaHui 06 mx nose-
OEHUN MNpU pas3nuyHbIX cnocobax BO3OENCTBUS.
Haunbonee pacnpocTpaHeHHbIM CPeACcTBOM OMNu-
CaHMA TaKkux npoueccoB aBnsTca auddepeH-
uManbHble ypaBHEHWS, KOTOpble pellarTcd B
TEopMM OMTUMAINbHOTO YMNPaBfiEHUS C MOMOLLbLIO
aHanUTUYEeCKMX WM YUCIEHHbIX MeTogos. Ha-
npuMep, Ans paccMaTtpuBaemMon NMHEWHOW cuc-
TeMbl YNpaBfeHNs C TEPMUHANbHBIMU OrpaHuYe-
HUAMW HeobXoAMMO peLwnTb 3agadvy MUHUMKU3a-
UMM BbINYKNTON (DYHKUMM KOHEYHOro COCTOSIHUS.
Onga atoro ucnonedyeTca MeTod MoAUMULMPO-
BaHHOM yHKUMK JlarpaHxa, N pelleHne 3agauu
CBOOUTCS K PELLEHV0 MnocregoBaTenbHOCTU 3a-
4a4y MMHMMM3auUMK BbINYKITON OYHKUMM Ha BbIMyK-
FIOM KOMMNAaKTHOM MHOXECTBe.

Mogo6Hble PUHUTHBIE YrpaBneHnsa yoooHbI
B MPaKTUYECKUX MPUIOXKEHUSAX, MOCKOIbKY OHM
MoryT 6blTb BblMMCNEHbI OO Hayana npouecca
ynpaBrneHus. OTO CBOWCTBO KpawHe BaXHO npu
peanu3aumm  6bICTPOOENCTBYIOWMX MNPOLECCOB
[1].

MaTtemaTnyeckne MOAENU COCTaBMATCS,
Kak npaBuno, B Buae anddepeHumanbHbIX ypas-
HeHMn OanaHca Ha OCHOBE 3aKOHOB COXpPaHeHus
(maccebl, aHeprumn u 1.4.) 1 PEHOMEHOMNOrMYECKNX
YpaBHEHUN COCTOSAHMSA paccMaTpyMBaeMbiX Mpo-
ueccoB. OgHako co3gaHHble Ha OcHoBe hyHaa-
MEHTanbHbIX 3aKOHOB MOLENN He YYUTbIBalT
BMUSHWE [EWCTBYIOWMX Ha OOBLEKT CriyyYanHbIX
BO3MyLeHu. MoaenupoBaHue crnyvanHbiX Npo-
LEeccoB BO3MYLUEHMN MNO3BONSAET CyLEeCTBEHHO
NpubNM3nTb xapakTepucTukM UMUTUPYEMbIX MPO-

LLeCCOB K XapaKTepucTMKam pearibHbIX TEXHOMOo-
rMYeCcKMX NpoLLECCOB.

Cnepyet oTMeTWTb, YTO Hanuuve [OEencT-
BYIOLLMX Ha OOBLEKT ynpaBreHust criyYamHbiX BO3-
MYLLIEHM 3aMeTHO BMUSIET Ha BpeMda nepexofa
cuctembl B 3afaHHoe cocTtosHue [2]. [MoaTtomy
paspaboTka W uWccnegoBaHWe MaTeMaTU4eCKUX
MoZenen CcriyYanHbIX NPoOLEeccOoB BO3MYLLEHUA B
pamkax Teopun hMHUTHOIO yNpaBreHus SABMseT-
CH aKTyanbHOW 3agjayen.

Ha gaHHbLIN MOMEHT CyLLEeCTBYET MHOXeECT-
BO MpOrpaMm MaTemaTuyecKkoro MOAenMpoBaHus
OuHamudeckmx  cuctem  (VisSim,  Simulink,
SystemBuild, Anylogic n gp.), no3sonarWmMx Mo-
JenupoBaTtb ClnyyanHble MpoLecChl C 3afaHHbIM
MaTeMaTu4yeckuM OXuaaHnem n cpefHuM KBaf-
paTUYHbIM OTKNOHEHMEM.

CoBpemeHHble ACYTI co3gatotcs Ha 6ase
nporpammHo-TexHuyeckmx komnnekcos (MTK) ce-
TeBOW opraHmsauuu. Moatomy gna moaenvpoBsa-
HUS OObekTa ynpaBrneHus W AEeWCTBYIOLWMX Ha
HEro cry4varHbIX BO3MYLUEHUA LenecoobpasHo
ucnomnb3oBaTb Te Xe TEexXHWYeckne cpeacrea.
BoamoxHoctn TTK gna peanusauum mogenewn
TEXHOMormyeckoro obopyaoBaHus, €CTeCTBEHHO,
YyCTynawT crneumanm3ampoBaHHbIM CcUcTeMaM UMK-
TauMOHHOro MofenupoBaHusi. B ocHOBHOM 3TO
CBSI3aHO C Marion OUCKPETHOCTbKD CUrHanoB, UC-
nonb3yemblX B  KOHTponnepax, [AoCTaTO4yHO
fOonbLIMM BpeMEHEM LMKNa KOHTponnepa u opu-
€HTUPOBAHHOCTBID OMONMOTEKM anropuTMOB Ha
3agaun ynpaeneHus. [lpeMmyLiecTBOM Takoro
noaxoda €ensieTcs (QYHKUMOHMPOBaAHWE ynpaB-
naemonm cuctembl (Mogenn obbekTa) M ynpas-
nawowen cuctembl (ACYTI) B egmnHon nHdopma-
LMOHHOW cpefe, YTo CHMmaeT npobnembl B3auMm-
Horo obmeHa WH(opmaumen mexagy nogcucTe-
MamMu.
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