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A «mYaJlbllicmb meMU ducepmau,ii: ~HcepTaItiHHa po6oTa C.M .Kyci 51 
rrpHCBJIQeHa p03p06u;i HOBIIX Ta p03BHTKy iCHYl{)lllIX !vIeTO,L(iB clIHTe3Y 
cTa6ini3YWQnX 3aKoHiB KepYBaHIDI J(JIJI ,llIIHaMillIDIX CIiCTeM, Il(O orrncyroThcH 
,L(lI$epeHQiaJIbHRMl1 Ta pi3HHu;eBHMH piBIDIHlUIMH 3 eneMeHTaMM 
HeB113HalleHOCTi. H eBH3HalleHicTb B piBIDIHRJIX PYxy 06 ' € KTa !vIO)l(e 6YTH 
o6YMoBneHa HaHBHicTIO HeTOQHO 3a,L(aHHX napaMeTpiB a60 c}>YHKnili, 
HeKOHTpOJIbOBafllIX 30BHiruHix 36ypeHb TOrn;O. Ha rrpaKTMUi i B TeOpeTl'FlIDIX 
)]:0cni,L()J(eHIDlX, nOB' JI3amrx 3 np06JIeMOl{) p06acTHoi' cTa6iJIi3au,i i' ,L(HHaMillHHX 
cHcTeM, HeBH3HaQeHOCTi B piBIDIHIDIX PYXY Ta 3BopoTHoro 3B'JI3Ky HaifqacTime 
Orm:CyroTbCJI Y BMrIDI)Jj iHTepBaJIbHHX, rrOJIie,L(panbHlIX a60 acpiHHlIX MHO)l(MH y 
Bi,L(llOBi,L(HIIX MaTpWIHHX rrpocTopax. MeTO,L(H cyqacHoi' Teopii' H 00 -KepYBaHHJI 

P03B 'JI3yroTb rrpo6JIeM)' (p06acTHol) cTa6ini3au,il Ta 3a6e3rreQyroTb 6IDKaHY 
OQiHKY Ta MiHiMi3auiro prnHJI BllJIHBY 06Me)J(eHlIX 30BHimHix 36ypeHb Ha 
L(HHaMiKY 3aMKHeHOl KepoBaHol Cl1CTeMH. OCHOBR ):(aHOl Teopii' BHKJIa,n;eHo B 
po6oTax E.T. TIOJIJIKa, TI.C. iUep6aKoBa, G. Z ames, B.A. Francis, l C. Doyle, P. 
Gahinet, P. A pkarian Ta iH. Crri)J; 3a3HatIHTM, rn;o 3a)J;aqi cTa6iJIi3au,il pyxy Ta 
llOHIDKeHIDI BllJIHBY 30BHirrrnix 36ypeHb y CMCTeMax KepYBaHIDI 3 eneMeHTaMH 

. . . 
HeBH3HaQeHOCTl CKJIa,L(aJOTb OCHOBY MaTeMaTWIHMX ):(OCJIl,IVKeHb, HKl 

. .. 
npOBOMTbCJI IIpM npoeKTYBaHHl HOBHX TpaHCllopTHIIX, KOCMIllHlIX Ta IH. 
TeXHillHHX 06 ' € KTiB. OT)J{e, TeMaTHKa ):(McepTau;illHol p060TM €, 6e3llepeq}IO, 
BIDKJrnBOIO 1aKTyarrbHOlO. 

OZllRd 3Micmy ma OCl1061lUX pe3YJlbmami6 po6omu. ,I(McepTaI(iliHa 
po60Ta BlIKJIa,L(eHa Ha 136 cTopiHKax L(pYKoBaHoro TeKcTY. BORa CKJIa,L(a€ TbCH i3 
BCTYny, lJOTHpbOX p03,L(lrrlB, BHCHOBKiB, )]:o):(aTKY Ta CIUICKY BHKOPHCTaHOl 
JIITepaTypM. 

Y BCTyni Ta nepmoMY p03,L(irri 06rpYH'fOBY€TbC 5I aKTYaJIbHicTb TeMaTMKM 
,L(HCepTau,il Ta iI npaKTMllHe 3HaQeHHJI, <P0PMYJIIOlOTbC5I OCHOBHi pe3YJIbTaTH 
aBTopa, HaBo)],HTbC5I or illI)], Bi)]'OMllX pe3YJIbTaTiB, nOB'H3aHlIX 3 aHani30M 
cTitiKoCTi Ta cTa6iJIi3au,ii' ,L(MHaMiq}lHX CMCTeM 3 HeBM3HalleHMMI1 napaMeTpaMM. 

y ~pyroMy p03)],iJIi BHKJIa)],eHO KpIITepil iCH)'BaHIDI cTa6iJIi3yroQHX 
. . .. 

KepYBaHb y BMrJIJI,L(l CTaTHllHHX Ta ,L(HHaMlqHllX perYIDIToplB no BMMlplOBaHOMY 
BHXO)l Y ,L(JIJI JIiHiMHlIX i rrceB):(oJIiHiIDrnx ClICTeM 3 HerrepepBHO 3ane)l{IDIMlI Bi,L( 
CTaHY MaTpWlHllMl1 KoecpiQi€H TaMlI (TeopeMH 2. 1-2.3). HaBe,L(eIDIH anrOpl1TM 



2. 1 no6y,n;OBM cTa6i.rri3yroqOrO )1MHaMiqHOrO pery illITopa Y BMrra,n;KY nOBHOr O 

IIOPH,LU(Y r =n 3BO,nJITbCH ,no P03B'H3aIIIDl CMCTeMM JIiHifurnx MaTpMqHMX 

HepiBHOCTeif i JIerKO MO)l(e 6YTH peani30Bamlli B KOMn'IOTepHll CMCTeMi 

M atlab. 

TpeTiii p03,[(iJI npMCB~eHO p03BMTKy Bi,[(OMIIX MeTO,[(iB Teop il H a) ­

OIITIIMi3auji" ,nIDI HenepepBIlliX CMCTeM KepYBaHIDI 3 <PYHJ(JJ;iOHaJIaMll HKOCTi J, 
HKi XapaKTepll3YIOTb 3BIDKeHIrit piBeHb r acimrn 30BHiIIIHix i nOllaTKOBIIX 

36ypeHb Bi J(HOCHO BeKTOpa KepOBaHOrO BMXO,ny. KpMTepi l iCHYBaHHH 

CTaTWI.HMX i LUIHaMi llHIIX perYIDITOpiB, HKi 3a6e3IIeqyroTb 3a,naHY Bepxmo 

OU;iHKY <PYHKU;iOHaJIY J, a TaKO)l( po6aCTHY CTiiiKicTb 3aMKHeHOI CMCTeMM 3i 

CTPYKTypOBaHOIO HeBM3HaQeHicTIO BeKTopa 36ypeI-rb i CIIi JIbHY KBa,l1,paTWIHY 

CPYHKU,OO llimYHOBa, CCPOPMYJIbOBaHO Y BllTJIjJ,IJ;i Teop eM 3. 1-3 .4 Ha OCHOBi 

,non oMwIDIX JIeM 3.1- 3.3 i JIeMM lllypa. I1PM IJ;bOMY p 03rIDIHYTo BIDla,nKM 

n p McYTHOCTi BeKTopa 36ypeHb y piBIDIHHjJX perYMTopa (n. 3.2) Ta y piBIDIIDUIX 

pyxy CI1CTeMI1 i i1 BHXO,[(iB (rr. 3.4). AJIrOpl1TMI1 IIo6Y)1;OBI1 ,[(IIHaMiQHMX 

perYJIHTopiB 2.1 i 3.1 peaJIi30BaHo Ha rrpllKJIa'[(i HeJIiHiifHol CMCTeMM 

cTa6iJIi3au,ii: o,nHOJIaHKOBOro po6oTa-MaHinyJI5ITOpa. M O)l(J[MBOCTi aJIrOpMTMy 

3.1 npoJ.(eMoHcTpoBaHo TaKO)l( B 3a,[(atIl raCIJIIUI KOJIMBaI-Th JIiHi MHOro 

OCIJ)UUITOpa 3 )1;eMII<pYBaHIDlM. 

Y lJ eTBepTOMY p03,niJIi HaBOMTbCH ,nnCKpeTHi aHaJIOrl1 OCHOBHMX 

TBep,[()l(eHb p03,niJIiB 2 i 3 ,nIDI KJIaCiB JIiHiifHlIX Ta IIceB,[(OJIiHiifHlIX CI1CTeM 

KepYBaIilUI. I1PII QbOMY BIDIBJIeHi ,UeHKi rrepeBarM MeTo,[{iB P03B ' 513aHH5I 3a)l;aq 

cTa6iJIi3au,iY Ta H a) -ollTIIMi3au,il ,nIDI )1McKpeTHIIX CMCTeM, IIopiBIDIHO 3 

HerrepepBHHMII. 30KpeMa, Ha OCHOBi TeopeMM 4.1 C<P0PMYJIbOBaHO 36iJKHIDi 

iTepau;iHHIIi1: aJIfOpMTM rro6y'[(oBI1 cTa6iJIi3yroQOrO CTaTWIHoro perYJI5ITOpa IIO 

BMMiplOBaHoMY BIIXO,[(Y, Ha KO)l(HOMY KPOll;i 5IKOrO P03B'513YETb C5I CliCTeMa 

JIiHiMHIIX Marpl11lHMX HepiBHocTeii. ,n:aHJriI anropMTM npo,[(eMoHCTpOBaHO Ha 

rrpMKJIa'[(i '[(McKpeTHo l CI1CTeMI1 cTa6iJIi3au,il reJIiKOllTepa. Ha IIpHKJIa,[(i 

,nMcKpeTHol Mo,neni pyxy rrepeBepH)'Toro MMTHMKa Ha p yxoMiif ITJIaT<poPMi 

IIpoJ.(eMoHcTpoBaHo HOBi MO)l(JIMBOCTi MeTOJ.(I1K11 3BIDKeHol H - onTMMi3au,iL a) 

H aY«06a H06U3Ha ma npa«mullHe 3HalleHHJl pe:JYJlbmami6 Oucepmau,ii: 
C ep-e,U OCHOBHHX HaYKoBMX pe3YJIbTaTiB L(lIcepTau,itrnol p060Tlf C .M. K yciH 

MO)l(Ha BM,UiJIMTM HacTYIIHi. BCTaHOBJIeHO Kpl1Tepil iCHYBaHH5I Ta p 03po6JIeHO 

aJIfOplITMM IT06y,nOBM CTaTJ1IIHIIX Ta ,Uill-IaMi llHIIX p eryJI5ITopiB ITO 

BI1MipJOBaHoMY BIIXOJJ:Y, md 3a6e3rreqyIOTb aCHMIITOTW--IHY cTiilKicTb JIiHih:om1X 

CI1CTeM KepYBaHIDI. ,I.(JIH KJIaCiB niHifurnx HerrepepBHlIX Ta J.(HcKpeTHHX CHCTeM 

3 KepOBamIMM i crrOCTepe)l(YBaHMMM BlIXo,naMll p03po 6JIeHO MeTO,UHKY 

IT06Y,UOBH ,lJ;I-rnaMiQHlIX perYJIHTopiB 3 HYJIbOBMM rrOqaTKOBMM BeKTopOM, 5IKi 

3a6 e3neQYIOTb p06aCTHY CTiiiKicTh Ta 3a~aHY OU,iHKY 3Ba)l(eHOrO piBRj{ raciHIDI 

30BHirnIDX i IIOQaTKOBIIX 36ypeHh. P03po6JIeHi aJIfOpHTMII CIIHTe3Y CHCTeM 3a 

,UorrOMoroIO CTaTIfLIHlIX perYJIHTopiB no CTaIf)' a60 ,UlfHaMiQHHX perYIDITopiB 

rrOBHoro nOp H,UKY 3BOMTbCH ,UO P03B'513aHH5I JIiHiiffiIIX MaTpWIHHX 

HepiBHOCTeii. 06rpYHTOBaHO MO)l(JIRBiCTb 3aCTOCYBaHIDI .n;aHlIX aJIrOpHTMi B ,1];0 



6iJIblII 3ara.r.roHOrO KJIacy nceB));oJIiHifurux ClICTeM 3 HenepepBHHMH 

MaTpWIHHMM £}>YHKUUIMM. OrpMMaHi pe3YJThTaTM Ta MO)KJlMBOCTi IX 

nO));aJlbIIIOrO rrpaKTwIHoro BHKOPMCTaHIDI rrpO));eMOHCTpoBaHo Ha KOHKPeTHllX 

rrpMKJIa));ax MeXaHlqHMX CHCTeM. 

06cpYHm06allicmb i ()ocmo6ipHicmb OCIl061lUX nOJlo:m:ellb i 6UCIl06Ki6 
. . .. 

IJIWBep ,L()KYET bCH C1'pOfHM ));OBe));eIllUIM pe3YJIbTaTIB Ha OCHOBt JIOrplHOro 

BHKopHcTaHIDI Bi));OMMX £}>aKTiB 3 Teopil cTii1:KoCTi Ta M aTpWIHOrO aHaJIi3Y, a 
.. . . 

TaKO)J( rroplBIDIHIDI 3 Bl));OMHMII pe3YJIbTaTaMl1lHIIIMX aBTop lB Ta rrpOBe));eHIDI 

QMCeJIbHl1X eKcnepIIMeHTiB 3 BIIKOpl1CTaHIDIM 3aco6iB KOMn 'lOTepHOl TeXHiKM. 

ABTope£}>epaT ));Mc epTau;il npaBlUThHO Bi));o6pa)l(ac OCHOBHMH 3MicT p060TM. 

OCHOBHi pe3YJIbTaTH ));HcepTauji ony6JIiKOBaHO y rr 'HTH HaYKOBHX P060Tax y 

cpaXOBIIX BII));aHIDIX, ~Bi i3 HKHX )l(ypHaJIaX, IUO iH)l.eKCYIOTbCH Y 

HaYKOMeTpnqIDii 6a3i Scopus. BOHlI ));OCTaTHbO anp060BaHi Ha ceMiHapax Ta 

M j)J(HapO));HHX KOH<pepeHUUIx. )];HcepTaullo Ta aBTop ecpepaT o<popMJIeHO 
. . 

Bl,lUIOBl));HO ));0 BCTaHOBJIeIDIX BHMOr. 

3aY6aJICe1l1lR. 
1) 3a));aqy ));OCID'HeHIDI 6IDKaHol OUiHKII 3BIDKeHoro piBIDI r aciHIDI 

06MeJKeHHX 36ypeHb, HKi DpHCYTHi nmne B piBIDIHIDIX p erynmopa MO)l(Ha 

CCPopMymoBaTM y BlITJIH));i aHaJIoriq}Jol 3a));aqj ));JIH CHCTeMH 3 KepOBaHHMM i 
crrOCTepe)KYBaHHMII BHXO));aMlf. ToM)' TBep,L()KeHIDI TeopeM 3.1 i 3.2 MO)I(Ha 

CcpopMymoBaTII HI( HacJ1iJI,KH Bi)UIOBi,UIrnX TeopeM 3.3 i 3.4. 
2) BMKJIa,n:eHIDI pe3YJlbTaTiB ));JUI CMCTeM 3 KepOBaHlllvIH i 

cnOCTepe)KYBalUlMlI BMXo,naMM TIIITY (3.30) MO)l(Ha crrpOCTMTH, npIIIIYCTHBnm, 

IUO MaTpwurnif Koecpiu;icHT D22 HYJIbOBHH. tl:aHe rrpnnyIUeHHH 

BlIKOPHCTOBYBaJIOCh, HarrpHKJIa));, y p060Tax )X.B. EarraH));iHa i M.M. K oraRa, 
. . 

OCKlJIbKH BOHO CYTT€BO He BnJIlIBaC Ha CKJIa));HICTb ));OBe));eHIDI OCHOBIlliX 

TBep ));)KeHb. 

3) B p 060Ti QaCTO BIIKOPHCTOB)'lOTbCH HepiBHOCTi 3 MaTpnqHHMH 

BHpa3aMH. HanpHKJIa)l, CIIiBBi));HOllieHIDI X ~ X o > 0 Ha c.l7 03Haq a€, IUO Xo C 

));O));aTHO BH3HalIeHOlO MaTpHuelO, a pi3H1II(H X - X o HeBi ,n: 'CMHO BH3HalIeHa. 

Ane Ti )K caMi 3HaKM HepiBHOCTeiI 3a3BWIall B HaYKOBiH JIiTepaTypi 

BHKOPIICTOBYIOTbCH ));JUI II03HaQeHHH n03lfTlIBHOCTi (HeraTHBHOCTi ) MaTp HlU>. 

TOMY Bci Bi,nrrOBi));H i 3HaKM MaTplFIIDIX HepiBHOCTeH He06xi,n:HO 6yJ1o 6 

BHeCTH y rrepen iK YMOBIlliX II03HalJem Ha c. 9. 
4) Y Bm<JIa,lQ(aX Ta TeKcTi p060TH 3YCTpilIaIOTbCH ,n:eHKi OTIMCKII, 

HanpI1KJIa,n:, Ha c.41 Y cpopMyni nepIlIoI CTPOqKfI rrponymeHo 3HaK 

TpaHcnoHYBaHIDI Ha)); M aTpJiJI(eIO. 

5) Y aBTopecpepaTi 6IDKaHo 6YJIO 6 03HalIHTH IIOIDITTH i Hepuil MaTp l1I(i, a 

TaKO)J( BlIKOPlfCTaHi 3H aKM MaTpWIHlIX HepiBHocTeii. 

Hase));eHi 3aYBIDKeHIDI He BIIJIlIBaIOTb Ha n03MTMBHY Ou;i HKY 

));HcepTaIJ;iMHOI p060TH i He rrOHIDKYIOTb iI TeopeTlflIHe i rrpaKTWIHe 3HaQeHIDI. 



B QiJIOMY p060Ta BHKJlaf-(eHa rrOCJIi)lOBHO i KOpeKTHO. 
Ha OCHOBi HaBe,I(eHOrO BBIDKaIO, rnO ):(McepTaQiIffia p060Ta K yciH CepriH 

MHKOJlallOBWIa «P06aCTHa cTa6iJIi3aQm Ta OrrTMMi3aQiH CMCTeM KepYBaHHH npM 
HMBHOCTi 06Me)l(eIDIX 36ypeHh» € uinicHOIO HaYKOBOIO rrpaQeIO, mO 
Bi,IUIOBi)lac BllMOraM rrrr. 11, 12 Ta 13 «I1oP5IMY IIPHCYLOKeHIDI HaYKOBJIX 
cTyrreHiB» (iiocTaHoBa KMY si,II; 24 JIHIIIDI 2013 p. NQ 567), mo BHCYBaIOThCH 
)l0 KaH)lH,II;aTChlillX ,II; fcepTaQii1: 3a cneujaJIbHicTJO 01.02. 01 - TeopeTWIHa 
MexaHiKa, a iI aBTOP 3acnyroBYc rrpHcY,II;)l(eHIDI HaYKoBoro cTyrreIDI KaII)U1)J;aTa 
cpi3HKO aTeMaTWIHI1X HaYK. 

KaH,II;H,[(aT cpi3.-MaT. HayK, ,I(Ou;eHT, 

,UoueHT Kacpe,I(pM MO)lemoBaHHH CKJH1)lilllX CllCTeM 

cpaKYJThTeTY KOMrr'IOTepHl1X HaYK Ta Ki6epHeTHKH 
KHIBcbKoro HaQioHaJIhHOrO YHiBepcHTeTY 
iMeHi Tapaca llieBl.JeHKa 
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