
B I)l; rYK 

OcpiujHHoro orrOHeHTa Ha )::(HcepTalliHHY P060TY Kyci5I Cepri5I MHKoJIaHoBHqa 

«P06acTHa cTa6iJIi3alli5I Ta orrTHMi3alli5I CHCTeM KepYBaHH5I rrpH Ha5IBHOCTi 

06Me)l(eHHX 36ypeHb», rro)::(aHY Ha 3)::(06YTT5I HaYKoBoro cTyrreH5I KaH)::(H)::(aTa 

cpi3HKo-MaTeMaTHqHHX HayK 3a crrelliaJIbHicTIO 01.02.01 - TeOpeTHqHa 

MexaHIKa 

AKTyaJIhHicTh TeMU LJ:ucepTaQii. ITpH )::(oCJIi)::()I(eHHi )::(HHaMiqHHX CHCTeM 

3 HeBH3HaqeHicTIO Ta 30BHiIIIHiMH 36ypeHH5IMH BHHHKJIH cyqacHi Harrp5IMKH B 

Teopii" KepYBaHH5I, OCHOBY 5IKHX CKJIa)::(aIOTb 3a)::(aqi p06acTHoi" cTa6iJIi3alli"t· Ta 

H:x; -OrrTHMi3allii". ITp06JIeMa p06acTHoi" cTa6iJIi3allii" BHHHKae )::(JI5I CiM'i" CHCTeM, 

5IKa BH3HaqaeTbC5I rrapaMeTpHqHOIO a60 MaTpHqHO-CPYHKlliOHaJIbHOIO 

HeBH3HaqeHICTIO, a MeTO)::(H H -orrTHMi3alli·i )::(03BOJI5IIOTb olliHHTH Ta(Xi 

MIHIM13YBaTH BrrJIHB 06Me)l(eHl1X 36ypeHb y CHCTeMi KepYBaHH5I. ITp06JIeMH 

(p06acTHoi") cTa6iJIi3allii" Ta H:x; -orrTHMi3allii" rro BHMipIOBaHOMY BHXO)::(y 3a YMOB 

HerroBHo"i iHCPOPMallii" rrpo CTaH HaBiTb )::(JI5I KJIacy JIiHiHHHX CHCTeM KepYBaHH5I e 

)::(OCHTb CKJIa)::(HHMH i P03B' 5I3aHi JIHIIIe B OKpeMHX BHrra)::(Kax rrpH )::(o)::(aTKOBHX 

06Me)l(eHH5IX. 3aCHOBHHKaMH Teopii" H (Xi - KepYBaHH5I BBa)l(aIOTbC5I G. Zames, 

B.A. Francis, lC. Doyle Ta iH. P03BHTOK Ta Y3araJIbHeHH5I MeTo)::(iB H YO ­

orrTHM13alll1 HerrepepBHHx Ta )::(HcKpeTHHx CHCTeM KepYBaHH5I oTpHMaHo y 

p060Tax B.T. ITOJI5IKa, IT.C. Inep6aKoBa, ));.B. BaJIaH)::(iHa, M.M. KoraHa, K. 
Glover, B.A. Francis, P.P. Kharconekar, P. Gahinet, P. Apkarian Ta iH. 

,lJ,HcepTalliHHa p060Ta C.M. Kyci5I rrpHCB5IqeHa p03p0611i HOBHX Ta p03BHTKy 

Bi)::(OMHX MeTo)::(iB cTa6iJIi3allii" Ta H 00 -orrTHMi3allii" HerrepepBHHx Ta )::(HCKpeTHHX 

CHCTeM KepYBaHH5I, rro)::(aHHX y BeKTopHo-MaTpHqHiH cpopMi i3 ypaxYBaHH5IM 

30BHilliHix 36ypeHb Ta aHaJIiTHqHHX HeBH3HaQeHOCTeH. ITpaKTHQHe 

3acTocYBaHH5I TaKHX MeTo)::(iB 3a6e3rreQye BHCOKY Ha)::(iHHicTb Ta 6e3rreKY 

KepoBa'HHx TpaHcrropTHHx, KOCMiQHHX, P060To-TeXHiQHHX Ta iH. 06' eKTiB B 

peaJIbHHX YMOBax. TOMY TeMaTHKa p060TH 6e3rrepeQHO e Ba)l(JIHBOIO 

aKTYaJIbHOIO. 

N OrJIHLJ: 3MicTY Ta OCHOBHUX pe3YJIhTaTiB p060TU. ,lJ,HcepTalliHHa p060Ta 

C.M. Kyci5I BHKJIa)::(eHa Ha 136 cTopiHKax )::(pYKoBaHoro TeKCTY i CKJIa)::(aeTbC5I 3 

BCTyrry, QOTHPbOX P03)::(lJIIB, BHCHOBKIB, )::(o)::(aTKY Ta crrHCKY BHKopHCTaHHX 

)::()I(epeJI i3 100 HaHMeHYBaHb. 

Y Bcryni 06rpYHToBaHo aKTYaJIbHicTb, Bi)::(06pa)l(eHO HaYKoBY HOBH3HY Ta 

rrpaKTHQHY lliHHicTb p060TH, HaBe)::(eHO iHCPOPMallilO IIlO)::(O arrp06allii" 

pe3YJIbTaTiB Ta rry6JIiKalliH 3a TeMOIO )::(HcepTallii". 

Y nepmoMy p03)::(iJIi HaBe)::(eHO orJI5I)::( KJIaCHQHo·i Ta cYQaCHoi" JIiTepaTypH 3 

Teopii" cTiHKOCTi Ta cTa6iJIi3allii" )::(HHaMiQHHX cHcTeM, rrepeJIiK OCHOBHHX 3a)::(aQ 

Ta Bl)::(OMHX pe3YJIbTaTIB, rrOB'5I3aHHX 3 TeMaTHKOIO )::(HcepTalliHHHX 

)::(oCJIl)::()I(eHb. 

)1;pyru" p03)::(iJI rrpHCB5IQeHO p03p0611i HOBHX MeTo)::(iB rr06Y)::(OBH 

cTa6iJIi3YIOQHX CTaTHQHHX Ta )::(HHaMIQHHX peryJI5ITOplB )::(JI5I 6araTOBHMipHHX 
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niHii1:HHX Ta HeniHii1:HHx CHCTeM KepYBaHH5I, nO,[(aHHX Y BeKTOpHO-MaTpHqHIH 

<popMi. BBe,[(eHe nOH5ITT5I a -cTii1:KOCTi niHii1:Hoi· CHCTeMH xapaKTepH3ye i-i 

aCHMnTOTHqHY cTii1:KicTb 3 ,[(e5lKHM cneKTpanbHHM 3anaCOM. HaBe,[(eHO KpHTepii" 

ICHYBaHH5I KepYBaHb y BHrn5l,[(i CTaTHqHOrO Ta ,[(HHaMiqHOrO 3BOPOTHHX 

3B' 513KiB, 51Ki 3a6e3neqYlOTb a -cTii1:KicTb Bi,[(nOBi'[(Hoi· 3aMKHeHo"i CHCTeMH 

(TeopeMH 2.1 i 2.2). IToKa3aHO, IIJ;O anropHTMH cTa6ini3auj"i, 51Ki BHnnHBalOTb i3 

,[(aHHX KpHTepi"iB, MO)l(Ha 3acTocYBaTH ,[(n51 Knacy nceB'[(oniHii1:HHx CHCTeM 3 

HenepepBHHMH <PYHKu;ioHanbHHMH MaTpHqHHMH Koe<piu;ieHTaMH. Cni,[( 

3a3HaqHTH, IIJ;O 3anponOHoBaHHi1: anropHTM nOIlIyKy cTa6ini3YlOqOrO 

,[(HHaMlqHOrO peryn5lTopa nOBHoro nop5l,[(KY 3BO,[(HTbC5I ,[(0 P03B'513aHH5I 

CHCTeMH niHii1:HHX MaTpHqHHX HepiBHocTei1:, 51Ke MO)l(Ha 3'[(ii1:CHHTH 3a 

,[(onOMorolO KOMn'IOTepHo·i CHCTeMH Matlab. B n. 2.5 HaBe,[(eHO MeTo,[(HKY 

p06acTHo"i cTa6ini3au;ii· p03rn5lHYTHx KnaciB CHCTeM 3 HeBH3HaqeHOlO MaTpHu;elO 

Koe<piu;ieHTiB y BHrn5l,[(i noniTona. 

P03tJ;iJI 3 npHCB5IqeHO p03BHTKy Ta Y3aranbHeHHIO Bi,[(OMHX MeTo,[(iB Teopii· 

H xc -onTHMi3au;i"i HenepepBHHx CHCTeM KepYBaHH5I. BBe'[(eHHi1: KpHTepi"i 51KOCTi 

J 3a ,[(onOMorolO Y3aranbHeHHX L2 -HOpM xapaKTepH3ye 3Ba)l(eHHi1: piBeHb 

raciHH5I 30BHiIlIHix i nOqaTKOBHX 36ypeHb B cHcTeMi Bi,[(HOCHO ii· BeKTopa 

BHXO,[(y. AHanoriQHHi1: KpHTepii1: 51KOCTi J o npH HynboBHx nOqaTKOBHX YMOBax 

paHiIlIe BHKOPHCTOBYBaBC5I y 3a,[(aqaX H ex; -onTHMi3au;ii· y BHna,[(KY O,[(HHHQHHX 

BarOBHX MaTpHU;b. BHKopHcTaHH5I ,[(oBinbHHx ,[(o,[(aTHo BH3HaQeHHX BarOBHX 

MaTpHU;b <PYHKu;ioHany 51KOCTi ,[(03BOn5le BCTaHOBHTH npiopHTeTH Mi)l( 

KOMnOHeHTaMH BeKTopiB BHXO,[(y, 30BHiIlIHix 36ypeHb Ta nOQaTKOBHX YMOB B 

3a,[(aQi H xc -onTHMi3au;ii· CHCTeMH KepYBaHH5I. P03rn5lHYTo BHna,[(KH Ha5lBHOCTi 

36YPlOIOQoro BeKTopa y piBH5IHH5IX peryn5lTopa (n. 3.2), a TaKO)l( 6inbIlI 

3aranbHa nOCTaHOBKa 3a,[(aQi H x -onTHMi3au;ii· npH Ha5lBHOCTi 06Me)l(eHHX 

36ypeHb y piBH5IHH5IX pyxy CHCTeMH 3 KepOBaHHMH i cnOCTepe)l(YBaHHMH 

BHxo,[(aMH (n. 3.4). C<p0pMynboBaHo KpHTepi"i iCHYBaHH5I (TeopeMH 3.1-3.4) Ta 

anropHTMH n06y'[(oBH CTaTHQHHX i ,[(HHaMiQHHX pery.T151TopiB, 51Ki 3a6e3neQYlOTb 

3a,[(aHY OU;iHKY BBe,[(eHHX KpHTepi"iB 51KOCTi, p06acTHY cTii1:KicTb Ta cninbHY 

KBa'[(paTHQHY <PYHKU;ilO fl5lnYHoBa 3aMKHeHo"i CHCTeMH. P03rn5lHYTo TaKO)l( 

BHFIa,[(OK HeBH3HaQeHOCTi MaTpHQHHX Koe<piu;ieHTiB CHCTeMH. MO)l(nHBocTi Ta 

nepeBarH 3anponoHoBaHHx anropHTMiB cTa6ini3au;i·i Ta H x -onTHMi3au;ii· 

nOpIBH5IHO 3 BI,[(OMHMH npo,[(eMOHCTpOBaHO Ha Mo,[(en5lX KepYBaHH5I 

O,[(HonaHKOBoro p060Ta-MaHinyn5lTopa Ta niHii1:Horo OCU;Hn5lTOpa 

,[(eMn<pYBaHH5IM. 

y qeTBepTOMY p03'[(ini p03rn5l,[(aIOTbC5I niHii1:Hi Ta HeniHii1:Hi CHCTeMH 

KepYBaHH5I 3 ,[(HCKpeTHHM QaCOM. KpHTepii1: 3a6e3neQeHH5I p -cTii1:KOCTi niHii1:Hoi" 

CHCTeMH 3a ,[(onOMorolO CTaTHQHOrO peryn5lTopa no BHXO,[(y C<popMynboBaHO y 

BHrn5l,[(i ,[(BOX MaTpHQHHX HepiBHocTei1:, O,[(Ha i3 51KHX HeniHii1:Ha. ~n51 Ti 

P03B'513aHH5I p03p06neHO 36i)l(HH}f iTepau;ii1:HHi1: anropHTM, Ha KO)l(HOMY Kpou;i 

51Koro P03B'513yeTbc5I CHCTeMa niHii1:HHX MaTpHQHHX HepiBHocTei1: i 51KHi1: 

npo,[(eMOHCTpOBaHO Ha ,[(HCKpeTHii1: Mo,[(eni CHCTeMH cTa6ini3au;ii· reniKonTepa. 

2 

3 



ITo aHanOrll 3 HerrepepBHI1MI1 CI1CTeMaMI1 Orrl1CaHO rrepeBarl1 3aCTOCYBaHH5I 

,I(I1HaMiLJHI1X peryn5lTopiB B 3a,I(aLJaX cTa6ini3aIJ,ii" rrOpiBH5IHO 3i CTaTI1LJHI1MI1 

(TeopeMa 4.3). BI13HaLJaIOLJI1 Kpl1Tepii" 51KOCTi J CI1CTeM 3a ,I(orrOMoroIO 

3Ba)l(eHI1X '2 -HOPM BeKTOpiB BI1XO,I(Y Ta rrOLJaTKOBI1X YMOB, CcpOpMynboBaHO 

TaKO)l( ,I(I1CKpeTHi aHaJIOrl1 OCHOBHI1X pe3ynbTaTiB p03,I(iny 3 CTOCOBHO 3Ba)l(eHoi" 

OIJ,iHKI1 Ta MiHiMi3aIJ,ii" Brrnl1BY 30BHilliHix i rrOLJaTKOBI1X 36ypeHb B niHiHHI1X Ta 

rrCeB,I(o.T1iHiHHI1X CI1CTeMaX KepYBaHH5I (TeopeMI1 4.4-4.6). Y rri'up03,I(ini 4.4 
HaBe,I(eHO pe3ynbTaTI1 LJI1CenbHI1X eKCrrepl1MeHTIB 3 MeTOIO rr06Y,I(OBI1 

Ha6nl1)1(eHI1X J -OrrTI1ManbHI1X CTaTI1LJHI1X peryn5lTopiB rro CTaHY ,I(n51 

,I(I1CKpeTHoi' CI1CTeMI1 cTa6ini3aIJ,ii" rrepeBepHYToro Ma5lTHI1Ka Ha pyxOMiH 

rrnaT~opMi. 

Y )1;O)1;aTKY Ha MOBi CI1CTeMI1 Matlab HaBe,I(eHO anrOpl1TM 3.2 3Ba)l(eHoi' H x ­

OrrTI1Mi3aIJ,ii' niHiHHoro OCIJ,l1n5lTOpa 3 KepOBaHI1MI1 i crrOCTepe)l(YBaHI1MI1 

BI1XO,I(aMI1 Ta iTepaIJ,iHHHH anrOpl1TM 4.1 ,I(n51 ,I(I1CKpeTHoi' CI1CTeMI1 cTa6ini3aIJ,ii" 

renIKorrTepa. 

Cepe,I( HaBe,I(eHI1X pe3ynbTaTiB ,I(I1CepTaIJ,iHHo'i p060TI1 ,I(O HaH6inblI1 BarOMI1X 

Ha MiH rrorn5l,I( Hane)l(aTb: 1) Kpl1Tepii' iCHYBaHH5I ,I(I1HaMiLJHI1X peryn5lTopiB rro 

BI1MipIOBaHoMY BI1XO,I(y y Bl1rn5l,I(i MaTpl1LJHI1X HepiBHocTeH, 51Ki 3a6e3rreLJYIOTb 

aCI1MrrTOTI1LJHY cTiHKicTb niHiHHI1X HerrepepBHI1X Ta ,I(I1CKpeTHI1X CI1CTeM 3 

,I(e5lKI1M crreKTpanbHI1M 3arraCOM; 2) Kpl1Tepi'i Ta ,I(OCTaTHi YMOBI1 iCHYBaHH5I 

pery.T151TopiB rro BI1MipIOBaHoMY BI1XO,I(y, 51Ki 3a6e3rreLJYIOTb BepxHi OIJ,iHKI1 

3Ba)l(eHOrO piBH5I raciHH5I 30BHilliHix i rrOLJaTKOBI1X 36ypeHb B niHiHHI1X 

CI1CTeMaX KepYBaHH5I; 3) anrOpl1TMI1 cTa6ini3auj'i Ta 3Ba)l(eHoi" Hx -OrrTI1Mi3aIJ,ii" 
.. . . 

HerrepepBHI1X Ta ,I(I1CKpeTHI1X CI1CTeM, IX LJI1CenbHa peanI3aIJ,I5I ,I(n51 KOHKpeTHI1X 

MeXaHiLJHI1X CI1CTeM i3 3aCTOCYBaHH5IM KOMrr'IOTepHoi' CI1CTeMI1 Matlab. 

,l1,0 p060TI1 MaIO TaKi 3aYBa)l(eHH5I: 1) Y rr. 1) anropl1TMY cTa6ini3aIJ,ii" 2.1 He 

BKa3aHI1H crroci6 3HaXO,I()I(eHH5I MaTpl1IJ,b X i X 0' 51Ki 3a,I(OBonbH5IIOTb 

crriBBi,I(HOIlIeHH5I (2.9) i (2.17). 2) Y p060Ti Bi,I(cYTHi rrpaKTI1LJHi peKOMeH,I(aui'i 

IIJ;0,I(on06Y,I(OBI1 ,I(I1HaMiLJHI1X peryn5lTopiB rrop5l,I(KY r < n, oCKinbKI1 He 

3p03YMino, 51K 3a,I(OBOnbHI1TI1 paHrOBi 06Me)l(eHH5I Ha lI1YKaHi MaTpl1ui y 

Bi,I(rrOBi,I(HI1X MaTpl1LJHI1X crriBBi,I(HOIlIeHH5Ix. 3) Y p060Ti 6a)l(aHO 6yno 6 

HaBeCTI1 rrpl1Kna,I( HeniHiHHo'i HerrepepBHo'i a60 ,I(I1CKpeTHoi' CI1CTeMI1 KepYBaHH5I, 

,I(n51 51Koi' BI1KOHYIOTbC5I YMOBI1 Bi,I(rrOBi,I(HI1X neM 3.2 i 4.1 ,I(n51 3a6e3rreLJeHH5I 

BepxHboi' OUiHKI1 Kpl1Tepii'B 51KOCTi J i J 0 . 

HaBe,I(eHi 3aYBa)l(eHH5I He Brrnl1BaIOTb Ha 3aranbHY rr0311TI1BHY OUiHKY 

,I(I1CepTauiHHo'i p060TI1 i He 3HI1)1(YIOTb Ti piBeHb HaYKOBoro Ta rrpaKTI1LJHOrO 

3HaLJeHH5I. B UinOMY pe3ynbTaTI1 p060TI1 BI1Kna,I(eHO rrOCni,I(OBHO i KopeKTHO. 

Bci TBep,I()I(eHH5I Ta BI1CHOBKI1, OTpl1MaHi B ,I(l1cepTaIJ,i'i, € MaTeMaTI1LJHO 

06rpYHTOBaHI1MI1 Ta BipHI1MI1. ABTopecpepaT Bi,I(rrOBi,I(a€ TeMi Ta 3MicTY p060TI1. 

,l1,l1cepTaIJ,i51 ,I(OCTaTHbO rrOBHO arrp060BaHa Ha ceMiHapax Ta KOHcpepeHui5lx. 

OCHOBHi pe3ynbTaTI1 orry6niKoBaHi B ,I(eC5ITI1 p060Tax y rrepiO,I(I1LJHI1X 

BI1,I(aHH5IX, rr' 51Tb 3 51KI1X BXO,I(51Tb ,I(O rrepeniKY ~aXOBI1X BI1,I(aHb YKpa'iH11, a ,I(Ba 

iH,I(eKCYIOTbC5I y HaYKOMeTpI1LJHoi' 6a3i Scopus (O,I(Ha p060Ta 6e3 crriBaBTopiB). 

BOHI1 CTaHOBn5lTb rreBHI1H iHTepec ,I(n51 ~axiBuiB 3 Teopii' CTiHKOCTi Ta 

3 



,. 

cTa6ini3auii" pyxy MeXaHlqHHX 06'CKTiB. Pe3ynbTaTH pO60TH MO)KYTb 6YTH 

BHKOpHCTaHi rrpH rrpOeKTYBaHHi BHcoKoHa)],lHHHx CHCTeM cTa6ini3aui"i 

CKna)],HHX 06' CKTiB MexaHiKH Ta TexHiKH. B UbOMY rron5Irac {i rrpaKTI1QHe 

3HaQeHH5I. 

Ha rri)],cTaBi HaBe)],eHoro BBa)KaIO, IJJ:O )]'HcepTauii1:Ha p060Ta Kyci5I Cepri5I 

MHKonai1:oBHQa «P06acTHa cTa6ini3aui5I Ta orrTHMi3aui5I CHCTeM KepYBaHH5I rrpl1 

Ha5IBHOCTi 06Me)KeHI1X 36ypeHb» C uinicHoJO HaYKOBOJO rrpaueIO, IUO Bi)],noBi)],ac 

BI1MOraM nn. 11, 12 Ta 13 «Ilop5IJI.KY rrpHcY)],)KeHH5I HaYKoBHx cTyneHiB» 

(IlocTaHoBa KMY Bi)], 24 nI1nH5I 2013 p. N2 567), IUO BI1CYBaJOTbC5I )],0 

KaH)],J1)],aTCbKJ1X )]'I1cepTauii1: 3a cnelxianbHicTJO 01.02.01 TeOpeTJ1QHa 

MexaHiKa, a Ii aBTop 3aCJIyroBYc rrpI1cy)~)KeHH5I HaYKoBoro cTyneH5I KaH)],J1)],aTa 

¢i3J1KO-MaTeMaTJ1QHJ1X HaYK. 

,Il,OKTOP ¢i3.-MaT. HayK, JI.OueHT, 

npoBi)]'HI1i1: HaYKoBHH crriBpo6iTHHK 

IHcTHTYTY MeXaHiKJ1 iM. C.Il. THMoIIleHKa 

H AH YKpa"iHI1 B.I. CnHHhKo 

O.TI·)J{YK 
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