OT3bIB HAYYHOT'O PYKOBOIUTEJIS
Ha aucceptanuio ['opnarosa Jmutpus BragumupoBuya Ha TeMy
«ANTOPUTMBI YIIPaBJIECHHs TUIIOBBIMU PEXXUMaMH pabOThl MEXaTPOHHBIX
MHOTOPOTOPHBIX BUOPALIMOHHBIX YCTAHOBOKY»
Npe/ICTaBJIeHHYIO Ha COUCKaHHe YYEHOU CTeNeH! KaHAu1aTa TEXHUUYECKHX HayK
no crienuaigbHocTH 05.11.16 — MHpOpMalMOHHO-U3MEPHUTENTBHBIE U
YIPABIISIIOIINE CUCTEMBI (B MAIlIMHOCTPOCHHH )

BuOpanuonHble yCTaHOBKM MOJNYYWIH IIMPOKOE paclpoCcTpaHEeHHE B
Pa3IMYHbBIX OTPAC]SX MPOMBIILIEHHOCTH. OHaKO pa3paboTka aBTOMAaTHYECKHX U
aBTOMATU3UPOBAHHBIX CUCTEM YyNpPaBI€HUS MUMH HAXOAMUTCS IMOKa Ha Ha4yaJlbHOM
craguu. OJHOM U3 MPUYUH, TOPMO3SIIUX BHEJIPEHUE COBPEMEHHBIX TEXHOJOTHI U
CUCTEM  aBTOMAaTHU3allMM, SBISETCS  CIOXHOCTh  BO3HUKAIOUIUX  HAy4YHO-
TEXHUUYECKHX 3a/1a4. BaxkHeied 3anayamu npu ynpaBieHHH BUOPOYCTaHOBKAMH,
SIBJISIIOTCSL 3a7]a4M IyCKa W BbIBOJA Ha pabOYMil pexuM, a Takke IMOIAepiKaHus
CUHXpPOHH3Ma paboyero pexuma i BUOPOYCTAaHOBOK C ABYMsI WM OoJee
BUOpOBO30OyIMTENsIMUA  (HEypaBHOBELIEHHBIMH  poTopaMmu). [lepcrieKTHBHBIM
CPEJCTBOM peILIeHMs] 3aJa4d OOEeCleueHHs] YCTOWYHMBOIO peXumMa KpaTHOM
CUHXPOHHU3ALMd HEypaBHOBELIEHHBIX POTOPOB  BUOPOCHUCTEMBI SBIISIETCA
UCIIOJIb30BaHMe OOpaTHOM CBSI3W IO JHEPruu JUIsl YTpaBIEHUs JBUTATENSIMH,
KOTOpOMY U mocBsieHa padora JI.B.I'opnarosa.

B paGore psig HOBBIX pe3yJbTaTOB, B TOM UYHUCIE MPEIJIOKEHO OMpe/ieieHue
NpUuOIMKEHHOH KpaTHOM YacTOTHO-KOOPIWHATHOW CHHXPOHH3ALMU POTOPOB
MHOTOPOTOPHOM BUOPOYCTaHOBKHU (MBY), pacnpocTpaHsoLIee Ha
paccMmaTpuBaeMslil ciydail uzBectHoe onpeznenenue M.M.bnexmana. Pazpaboranbi
HOBBIE AJFOPUTMBI YIPABJIEHHUS] MPOCTONM M KpaTHOM CHUHXpPOHHU3AIUMEell POTOPOB
nByxpotopHoid BY, obecneunBaromiye BO3MOXHOCTb yIpPaBJICHUs TPUBEJICHHBIM
caBuroM ¢as, BIUSIOMUM Ha GopMy TpaekTopuil kosebaHuii. Pazpaboranbl 1Ba
TUIA YIPOLICHHBIX aIrOPUTMOB yripasieHus MBY ¢ duciom poropoB He mMeHee
Tpex, ofecneuuBaroIyie TMPUOTMKEHHYI0 KpaTHYIO YacTOTHO-KOOPIHMHATHYFO
CHUHXPOHU3ALIUIO POTOPOB B YCJIOBUSIX HECTAL[MOHAPHOCTH HArpy3Kd U C y4eTOM
JUHAMUKUA TPUBOJIOB TIpPU OrPAHUYEHUU BEJIMYMHBI 3JIEKTPOMEXaHUYECKUX
MoMeHTOB. Pa3paboraH HecTauMoOHapHBIA HaOmOAaTenb Uil OLUEHKH JIMHEHHBIX
ckopocteid miaatgopmel BY, mno3Bonsolui peanu3oBbIBaTh YIpaBieHHE B
YCJIOBHSIX HETIOJIHOW U3MEPSIEMOCTH NepeMeHHBIX cocTosiHus BY.

[Ipennoxxena meroauka peanu3allid mMaremMarudeckux mopened MBY kak
00BbeKTOB yrpasieHusi B nporpaMMHoi cpene MATLAB u pazpaboTtan komriekc
Mojienell BUOPALlMOHHBIX CTEHJOB KaK OOBEKTOB YMpaBJICHUS IS OJHO-, ABYX-,
TpeX- M M-POTOPHBIX CUCTEM C YYETOM HECTAlMOHAPHOCTU TIpy3a, JAUHAMHKH
AJIEKTPONPHUBOJIOB U YNPYrOCTU KapJaHHBIX BaJIOB, COEAMHSIIOUIMX JIBUTaTeIu U
HEypaBHOBEIIEHHBIE POTOPBI.

Jlns nmpoBepku paboOTOCTIOCOOHOCTH pa3pabOTaHHBIX METOJIOB B pPeaibHBIX
YCIOBHSIX ~ OCYILIECTBJISIETCS ~ 3HAUUTENbHBIH  00BEM  BBIYMCIUTENIBHBIX
OKCIIEPUMEHTOB C MHCIIOJIb30BAHUEM COBPEMEHHOM NPOrpaMMHONW  CHUCTEMbI
MATLAB. B nanHoii paboTe pacCMOTPEHO HECKOJIBKO MOJeNed JAMHAMHUKU



BUOpocucTeMbl: cuctema auddepeHIHaNbHBIX YpPaBHEHUH, YYUTHIBAIOIIAS
BEPTUKAJILHOE U TOPU3OHTAIbHOE IepeMelleHue IIaTGopMbl, TUHAMHUKY IBYX
HEYpPaBHOBELIEHHBIX POTOPOB U IMOBOPOT IUIATGPOPMBI; MOJAETh AWHAMUKH TpPH
NBUKCHUU BHOPOCTEHJa BJIOJIb BEPTHKAIBHONH OCH; MOJENH, YYHUTBIBAIOIINE
yIPYrocTh KapJaHHBIX BaJiOB, COEIUHSIONIMX HEYpPaBHOBEIIEHHBIE POTOPHI H
asurareid. Bo Bcex Mozensix yuyuThIBajlach AMHAMUKA YIIPYTO MPUCOETUHEHHOTO
rpysa. B mpouecce MonenupoBaHMs BapbUpPOBAJIUCH HayallbHbIE YCJIOBHS B
mudQepeHInanbHbIX ypaBHEHUSX (HavalbHbBIE IMOJOXKEHHsSI POTOPOB, HavabHasl
macca Trpy3a), HM3MEHSUIHUCh KOI(DOUIIMEHThl JKECTKOCTH U JIeMII(pUpPOBAHUs
KapJaHHBIX BaJlOB, CKOPOCTH W BpEMEHHBIE TEPHUOJbI HArpyXeHus (M3MeHEHHMsI
Macchl TIpy3a), BapbUpPOBAIUCH KOIPPUIMEHTH YCWIeHHs HabOmomaTesed u
QJITOPUTMOB yrpaBieHus. TakuM oOpa3om, Ha MO B3rJsj, B paboTe obecreueHa
J0CTAaTO4YHAsl MPEeJCTaBUTEIBHOCTh  KOMITBIOTEPHOTO  MOJIETUPOBAHHUSA, YTO
MO3BOJISIET CYAMTH O JIOCTOBEPHOCTH BBIBOJOB, IOJIyYEHHBIX Ha €ro OCHOBE.
[lonyueHnHsle  pe3ynbTaThl  MOATBEPXKIAIOT  A(G(EKTHBHOCTb, a  TaKKe
CBUJETEIBCTBYIOT O JOCTATOYHOW POOACTHOCTH CHHTE3MPOBAHHBIX AJTOPHUTMOB,
NPEeBBILIAIOIIEH JOCTUTHYTYIO B H3BECTHBIX ITyOTHKAIUSX.
Ocob0 Xx04y OTMETHTH TO, YTO pSII Pe3yJbTaTOB IMPOBEPEH HE TOJBKO B
MOJIEJIMPOBaHUH, HO U B DKCIIEpUMEHTE Ha JJabopaTtopHoM BuOpoctene B MITMain
PAH.

3a Bpems BbmonHeHus pabotsl [[.B.I'opnaroB mokaszan yBepeHHOE BiaJieHHE
COBPEMEHHBIMU UH(GOPMALMOHHBIMU TEXHOJOTHSIMH M CHOCOOHOCTH OBICTPO
pa30bupathCsi B HOBBIX JJIsi ce0si obnacTsx. 3a BpeMs pabOThI HaJ| JAuCCepTalrei
OH IIPOJAEMOHCTPUpPOBAIA CAMOCTOSTENLHOCTh U JOOPOCOBECTHOCTD, OBJIAIEI
COBPEMEHHBIMU IPOrPAMMHBIMH CpeCTBAMH HH)KEHEPHO# paboThl. OH ciocobeH
peliate  CaMOCTOSITENIbHO  IOCTaBJIeHHBIE Tepell HUM HayYHO-HH)KEHEpHbIe
3a/a4H.

Cumrato, 4to nucceprauuonHas pabora JI.B.['opmartoBa ymoBieTBopsieT

tpeboBanusiM BAK P®, npenbsBisieMbpIM K KaHAWIATCKAM JMCCEPTALUSIM, a €€
aBTOP 3aCIy)KUBAET IPUCBOEHHUs y4YEHOM CTENEHHU KaHAu/aTa TEXHUIECKUX HayK.

JIOLIEHT KadeApbl 3IEKTPOIHEPreTHKM M  JJeKTpoTeXHUKH DenepaibHOro
rocy/lapCTBEHHOIO  OIOJKETHOro 00pa3oBaTENIbHOTO  yUYPEXKIEHHs  BBICIIETO
obpazoBanus  «Cankr-IlerepOyprckuif  rocymapCcTBEHHBIH — apXHTEKTYpPHO-

CTPOMTENbHBIA YHUBEPCUTETY. —
: //4’ O.I1.TomuyuHa

KaHAuJaT TEXHUYECKUX HayK

ITonnucek pyku O.I1.TomMuuHOM ynocToBepsto,
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