KynuH4eHko I'.B. YkpauHa
Bazyma B.A. CyMbi

Cymckoit zocyoapcmeeHHbLIL yHugepcumem

ONTUMUNIALNA TAPAMETPOB 3JIEKTPOINPUBOAA AJi51 OTIINBA INMJIEHOK

Pemienue 3a1a4 oT/IMBa MONMMEPHBIX TUICHOK € 33aHHBIMU XapaKTePHUCTUKAMU CBSI3aHO C YPOBHEM aBTOMATH3AINH
JIEKTPOIIPHUBOJIA, 00ECIIEUNBAIONIETO BEACHUE 3TOTO Mpoliecca. AHAIN3 MOJENEH, OIMUCHIBAIOMINX Hpouecc hopMUpO-
BaHHUS ITUICHKHU [1], MO3BOJISIET OMPEACUTh CTPYKTYPY YIPaBICHHS MPOLIECCOM MONYYCHHS IJICHOK B BHIE CBS3aHHBIX
KOHTYpOB peryiupoBanus (puc.l). JIokanbHble KOHTYPBI PEryIHpOBaHHs 00ECIEYMBAIOT KOMIICHCALMIO BO3MYILCHHUI
TEXHOJIOTHYECKUX IapaMeTpPOB pacxoja MOIMMEpHO koMno3uimu Q M CKOPOCTH TPaHCHOPTUPOBAHUS MOMIOXKEK V
MIOCPEIICTBOM YHPABJICHHUS CKOPOCTHIO BPAIEHHS HCIIOJHUTEIBHBIX IBUraTeneil M, a perynsTop COOTHOLICHHUS «pac-
XO[ IOJIUMEPa/CKOPOCTh IEPEMELICHHUS TOTIOKKHIY» - HEOOXOANMYIO TOJILHMHY OTiarBaeMoil wieHkd. Crienupukoi pe-
TYJIATOpPAa COOTHOMICHHS SIBJISETCS pa3lNude XapakTepa BO3MYIIEHUH, AEHCTBYIONIMX B JIOKAIbHBIX KOHTypax. [lpu
9TOM 33j1a4a YHpPaBJICHHS 3aKJIF0YAeTCsd B MHHUMM3ALUK PAa3HOTONIIMHOCTH OTJIMBAEMBIX IUICHOK B YCIOBHAX BO3IEH-
CTBHS YIOMSIHYTBIX BO3MYIIIEHHH.
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Puc. 1 Cucrema ynpaBieHHs OTIMBOM ILICHKH
VIIII- yerpoiictBo mepememienus moanoxek; HILI- mectepennsiii Hacoc; @- gmbepa

PaccmaTpuBast BapuaHThI pa3paOOTKH CUCTEMBI YIIPABICHUS IIPOLIECCOM OTIIMBA IUICHOK, CIIEAYET OLEHUTH Tpedye-
MbI€ MApaMeTphl 3JIEKTPONPHUBOJA, OOECIEUMBAIOIINE 3alaHHBIE TEXHHKO-3KOHOMUYECKHE IOKA3aTeNd IOydacMOn
npoxykund. OCHOBHBIM (JAKTOPOM, ONPENEIISIOINM TpeOyeMble MapaMeTpsl 3JIEKTPOIPUBOAA, SBISIOTCS TUHAMHYE-
CKHE XapaKTEepUCTUKH 00bEKTa yrpasieHus. Kpome napaMeTpoB UCIIOIHUTENBHBIX ABUraTeneii M sTu XapakTepUCTUKI
3aBHCAT U OT BSI3KO- YNPYTHX CBA3EH 3JIEMEHTOB cucTeMbl. [loaToMy 3amada uccienoBaHU MapaMeTpoB JIEKTPOIIPH-
BOJIa 3aKJIIOYAETCS B OLIEHKE d((PEKTUBHOCTH KOHTYPOB PErYJIMPOBaHUs, 0a3UPYIOIIUXCS HA Pa3jIMuHBIX alNapaTHoO -
MIPOrpaMMHBIX pealn3alusx.

Hcxons u3 3agaun ONTUMHU3ALMY apaMETPOB B CUCTEME JIEKTPONPUBOJA Ul OTJIMBA IUICHOK IO KPUTEPUIO KPY-
TAIMHA MOMEHT/ HEpPronoTpedlieHue B KaueCTBE MCIIONHUTENbHBIXK JABUratelieid BoiOpaHsl marosslie apuratenud (LLT).
[ToMuMoO mpueMIIeMbIX MEXaHWYECKHX XapakTepucTrk L1/ mO3BOMSIOT CHU3UTH CTOMMOCTH YIPABIISIOIINX YCTPOHCTB
3a CUET MCIIOIb30BAHHUS MUKPOIPOLIECCOPHOM TEXHHUKH.

Oruenka anexBatHocTd Momenn YIIIT [2] Ha ocHOBe AKCIIEPUMEHTAIBHBIX HCCIIEMOBAHNN TapaMeTPOB DIIECKTPOTIPH-
BOJIa TIOKa3bIBACT, YTO ypaBHEHHH, onuckBaoIuxX padory II1J] Ha ocHOBE ero aexTpudeckux napamerpos [3], Hemoc-
TATOYHO JUI OMUCAaHMs MEXAHUYECKUX IMapaMeTpoB cucteMbl. [Ipu moxenuposanuu cpegxe MATLAB Simulink snek-
TPONPHBOJA TIEPEMEIEHNS OAJIOKKH B SKCIIEPUMEHTaX C MaJbIMU 3HaueHHSIMH ckopocTH Bpamenus IIIJ], sta cko-
POCTb UBMCHACTCA PhIBKAMU U IMaaCT 10 HYJIA.

H03TOMy JIA YTOUHCHHA MOJCIIN JJICKTPOIIPpUBOJA CICAYCT O6'I)eJII/IHI/lTb YpaBHCHUA, ONHCBIBAIOIIUEC SJICKTPUYC-
CKHE, MAarHUTHBIC U MexaHudeckue coiictea I1IJ] ¢ ypaBHeHUssMU 00bekTa ynpasieHus. Kpome Toro B mporecce Mo-
JIeTTMPOBAaHMsT HEOOXOIUMO YUUTHIBATH BpeMs AMCKPETH3ALMHM MOJEIH B 3aBHCUMOCTH OT JHana3oHa HCCIEdyeMbIX
ckopoctelt BpauieHus. Takoi moaxox o0yciiaBIMBaeT HEOOXOJMMOCTh BKIIIOUEHHS B MPOLIECC MOJEIMPOBAHMS U CHC-
TEMBI YIIPABICHUS MPOLECCOM OTIHBA IIEHOK.
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Vcxonst u3 3amad MOAGIHPOBAHMS CHCTEMBI YIIPABICHHS, HA OCHOBAHHUH NMPAKTUYCCKUX OLCHOK ANHAMHYECKHX Xa-
pakrepuctuk ][, ero MOKHO MPEICTABUTH MOJEIBIO IBUIATEIIsI IIOCTOSHHOTO TOKA, IIPH 9TOM HACHILICHUEM MAarHHT-
HOIl [IeMH, MOTePsIMU B CepICYHUKE MOKHO MpeHeOpeub. [Ipr HEOOXOAMMOCTH OIEHKH MPENebHBIX THHAMHYECKUX
apaMeTPOB JIEKTPONPHBOIA MPHHUMACMBIE JIOMYIICHHS MOKHO CKOPPEKTHPOBATh.

st comocTaBieHusT JUHAMHYECKUX XapaKTePUCTHK MapaMeTpoB 3JIEKTPONPHBOIA M 00BEKTa YIPABICHHUS B Cpele
MATLAB Simulink uccrnemoBanace Mojenp mpolecca Moay4eHus MoIUMepHbIX ieHoK (Puc.2). [ToctosiHHBIE Bpeme-
HH MOJICJHU TIOJY4EeHBI B Pe3yJIbTaTe aHAIN3a MEPEXOAHBIX XapaKTEPUCTHK KaHAJIOB YIIPABICHHUS MPOoLecca OTIIHBA IIe-
HOK. [Ipu 3TOM B KaHaje A03MPOBAHHS MOJUMEPHOH KOMIIO3UIIMH B Ka4eCTBE MPUBOAHOIO JBHUIATENs HACOCA TAKKe
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Puc. 2 Cxema Mozienu 00beKTa yrpaBieHHS uc. 3 OcumiuiorpaMmbl apamMeTpoB Mporecca

AHaNMU3Upys OCHMIUIOTPaMMbI TApaMeTpoB MoJienu nporecca (Puc. 3) B yCIOBHSIX UMHUTAIMHA BO3ICHCTBUSA BO3MY-
LIEHUH, MOXKHO OTMETHTh, YTO BCIIEICTBUE PA3INYUsl ANHAMUKHI (PaKTOPOB BIMSHUS Ha TOJIIMHY OTJIMBAEMOMN IUICHKH,
KoJieOaHMs ee TOJIIMHBI HaX0AsATCs B NpoTHBO(ase ¢ Bo3MyIeHusIMH. [103ToMy npu pacCMOTPEHHH BapHaHTOB OIITH-
MH3alMHU N1apaMeTPOB 3JIEKTPOIPHUBO/IA IIPOIecca B aCleKTe MUHUMH3AIUKN Pa3sHOTOJIIMHHOCTH IUIEHOK HEOOXO0aANMO
OIIPEICTINTh TPEOOBAHMS K CTPYKTYPE U ITapaMeTpaM PETYIISITOPOB CHCTEMBI YIIPABICHHS IPOLIECCOM.

W3 aHanm3a xapaktepa KoieOaHUH TOJIIMHBI IUIEHKH TAK)Ke CIEAYET, YTO B MPOIECcCe HACTPOWKU MapaMeTpoB pe-
TYJIATOpa YHUBEPCAIbHBIE HACTPOWKHU MOJ00paTh 3aTPyIHUTENBHO, OCKOIBKY yCIOBHE ONTUMAIBHOCTH HACTPOEK Ka-
HAJIOB Pa3nu4aroTcsi. [I09TOMy CTPYKTYPHBII CHHTE3 CHCTEMBI CBSI3aHHOTO PEryJIMPOBAHUS «PacX0//CKOPOCTHY» MPOBO-
JUTCS TIO Pe3yJIbTaTaM MOAEINPOBAHUS KOHTYpa yNPaBICHUS PACXOI0M ITOJIMMEPHOH KOMITO3UIIHH.

[TonyueHHBbIE PE3yJIbTaThl UCCIEIOBAHHUS MOJIENIN O0BEKTA MMO3BOJISIIOT C/IENIaTh BHIBOABI O HAIPABJICHUH ONTHMH3a-
I[IM [TapaMeTPOB NEKTPOIIPHUBO/IA IpoLIecca OTINBA MOJUMEPHBIX IIICHOK.

ITockonbky nmocrostHHbIe BpeMeHu 111]] He 0ka3bpIBalOT 3HAYUTENBHOTO BIUSHUS HAa JUHAMUKY 00BEKTa, TO ONTUMHU-
3alMI0 TapaMeTPOB 3JIEKTPONPHBOAA IEJIECO00Pa3HO BECTH Ha OCHOBAHMHM MEXaHMUYECKHX XapaKTEpPUCTHK O00BeKTa
yIIpaBJIeHUsI.

Henunelinple 3aBUCHMOCTH BBIXOJHOTO IapaMeTpa OT XapaKTEpPHCTHK Ipolecca o0yciaBiInBaeT HE0OXOIMMOCTh
MOJCTPOMKH apaMeTPOB PETyIISITOPOB.

B cuiy 3aBucMMOCTH mapaMeTpoB 00BEKTa yNpaBIEHUS OT (HU3MKO-MEXaHWIECKHUX XapaKTEPHCTHK OTINBAEMBIX
KOMITO3HMLINH TpeOyeTcst MPpeayCMOTPETh KOPPEKLIUIO PEKIMOB BEICHHS Ipoliecca.
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