
OT31IB O<l><l>HIJ;I1AJThHOro OIITIOHEHTA 
o ,n;HccepTa:o;1nI XapToBcKoro Ba,n;HMa EBreHI>eBHqa 

«YnpaBJUieMOCTb JIHHeMHbIX ,Il;HHaMHqecKHX CHCTeM c nocne.n;elicTBHeM: 

KaqecTBeHHbIM aHaJIH3 H IlOCTpOeHHe perymITOpOB», 

npe,n;cTaBJieHHOM Ha COHCKaHHe yqeHOM CTeneHH ,Il;OKTOpa cpH3HKO­

MaTeMaTHqecKHX HayK no cne:o;HaJibHOCTH 01.01.02 - ,Il;HcpcpepeH:U:HaJibHble 

ypaBHeHIDI, ,Il;HHaMHqecKHe CHCTeMbI H OilTHMaJibHOe ynpaBJieHHe 

CooTBeTcTeue .11:uccepTau:uu cneu:uaJihHOCT.HM u oTpacJiu uayKu, no 
KOTOphIM oua npeJJ:CTaBJieHa K 1am:uTe, co CChIJIKOii ua o6JiaCTh 
HCCJieJJ:OBaHH.H nacnopTa COOTBeTCTByrom:eii cneu:uaJihHOCTH, 

yTeepm,zi,euuoro BAK 
,lI,HccepTa:o;m1 B. E. XapTOBCKoro «YnpaBJUieMOCTh JIHHeMHhIX 

,Il;HHaMHqecKHX CHCTeM c nocne.n;elicTBHeM: KaqecTBeHHbIM aHaJIH3 H IlOCTpoeHHe 

peryJI5ITOpOB» npe,n;cTaBJI5IeT co6oli KOH:o;enTyaJihHOe pa3BHTHe TeopHH 

npoeKTHpoBaHH51 peryJI5ITOpOB ,Il;AA JIHHeMHbIX CHCTeM c IIOCJie,n;elicTBHe. 

I1ccne,n;oBaHHe OTHOCHTCH K cpH3HKO-MaTeMaTHqecKHM HayKaM, HanpaBJieHHe 

MaTeMaTuciecKoli HayKH. IIpe,n;MeT Hccne,n;oBaHIDI ,n;HccepTa:o;HH: 

cpyHK:U:HOHaJibHO-,Il;HcpcpepeH:o;HaJibHbre ypaBHeHIDI H 3a,n;aqH ynpaBJieHHH 3THMH 

ypaBHeHIDIMH. 06JiaCTb HCCJie,n;oBaHHM: cpyHK:U:HOHaJibHO-,Il;HcpcpepeH:QHaJibHbie 

ypaBHeHIDI H MeTo,n;bI perynHpOBaHH51 ,n;HHaMHqecKHMH cHcTeMaMH. TaKHM 

o6pa30M, ,Il;HCCepTa:QHH COOTBeTCTByeT nacnopTy cne:o;HaJibHOCTH 01. 01. 02 -
,Il;HcpcpepeH:U:HaJibHbie ypaBHeHH51, ,Il;HHaMHqecKHe CHCTeMbI H OilTHMaJibHOe 

ynpaBJieHHe. 

AKTyaJihHOCTh TeMhI .11:uccepTau:uu 
B HaCTOHil(ee BpeM51 Bee 60JibllIHM HHTepec y HCCJie,n;oBaTeJieM BbI3bIBa.IOT 

npo:u;ecchI H CHCTeMbI, MaTeMaTHqecKHMH MO,n;eAAMH KOTOpbIX HBAAIOTCH 

ypaBHeHIDI c nocne.n;elicTBHeM. HanHqHe 3ana3,r:i;I>maHIDI .n;ocTaToqHo cephe3HO 

ycnmKHHeT npo:u;ecc H3yqeHHe TaKHX ypaBHeHHM. 3TO CBH3aHO c TeM, qTo B 

aBTOMaTHqecKOM ynpaBJI5IeMOM CHCTeMe 3aila3,Il;bIBaHHe MO:>I<:eT BbI3BaTb 

Il05IBJieHHe caMOB036y:>I<:,n;aIOil(HXC51 KOJie6aHHM, yBeJIHqeHHe BpeMeHH 

· perynHpoBaHHH H HBJieHHH CBOMCTBa HeycToliqHBOCTH. HanpHMep, npHqHHOM 

HeycToliqHBOCTH ropeHHH B :>I<:H,Il;KOCTHbIX paKeTHbIX ,Il;BHraTeJI5IX 5IBJIHeTCH 

HaJIHqHe 3aila3,Il;hIBaHHH, B KaqecTBe KOToporo BbICTynaeT BpeM51, Heo6xo,n;HMOe 

,n;JIH npeBpameHHH TOITJIHBHOM cMecH B npo,n;yKThI cropaHHH. HanHqHe 

3ana3,n;I>maHIDI cyil(eCTBeHHO BJIHHeT Ha xo.n; peanI>Horo npo:u;ecca H ero 

HrHOpHpOBaHHe B xo.n;e MaTeMaTHqecKoro MO,Il;eJIHpOBaHHH MO:>I<:eT npHBeCTH K 

Hea,n;eKBaTHOMY OilHCaHHIO HCCJie.n;yeMOM MO,Il;eJIH. 

IlpH H3yqeHHH peaJihHbIX CHCTeM c nocne.n;elicTBHeM B KaqeCTBe 

HCXO,Il;HOro npH6JIH:>I<:eHIDI qacTO npe.n;nonaraeTCH, qTo CHCTeMa aBTOHOMHa, a 

BpeMH nocne.n;elicTBIDI nocTOHHHO. B pH.n;e cnyqaeB HCITOJih30BaHHe aBTOHOMHhIX 

cHcTeM .n;ocTaToqHo xopoIIIo OTPa:>I<:aeT .n;elicTBHTeJihHbre HBJieHHH. HanpHMep, 



Kor;::i:a 3aIIa3.IJ:hIBaHHe CB.SI3aHo c rrepe;::i:aqeii 3BYKOBoro CHrHana, c 

rH;::i:paBJIHqecKHM y;::i:apoM HJIH ;::i:pyrHM BOJIHOBhIM rrpo:o:eccoM. O;::i:HaKo, 

HeCMOTp.H Ha .IJ:OCTaToqHo 60JihIIIOe KOJIHqecTBO pa6oT, CB.H3aHHhIX c 

HCCJie,IJ:OBaHHeM TaKHX CHCTeM, Ha cerO.IJ:H.HIIIHHM ,IJ:eHh He cyrn:ecTByeT 

pa3pa6oTaHHOM B .IJ:OCTaToqHQM Mepe TeopHH yrrpaBJieHH.H, II03BOJI.HIOIIl;eM 

peIIIaTh He06XO.IJ:HMhIM Kpyr 3a;::i:aq, B03HHKaIOIIl;HX B rrpHJIO)l(eHH.HX. 

bOJihIIIHHCTBO 3aKoHqeHHhIX pe3yJihTaTOB OTHOCHTC.H K CHCTeMaM 

3aIIa3.IJ:hIBa10rn:ero THrra H He ;::i:orrycKaIOT .IJ:aJihHeiiIIIero o6o6ru;eHH.H Ha 6onee 

CJIO)l(Hhie o6neKThI, HarrpHMep CHCTeMhI HeMTpaJihHOro THIIa HJIH 

;::i:mpcpepeH:QHaJihHo-anre6paHqecKHe CHCTeMhI c 3aIIa3.IJ:hIBaHHeM. Ilocne;::i:Hee 

o6cTO.HTeJihCTBO c;::i:ep)l(HBaeT HCIIOJih30BaHHe COBpeMeHHhIX KOMIIhIOTepHhIX 

TeXHOJIOrHM rrpH C03.IJ:aHHH H aHaJIH3e CHCTeM yrrpaBJieHH.H cpH3HqecKHMH, 

CO:U:HaJihH0-3KOHOMHqecKHMH, 6HOJIOrHqecKHMH H ;::i:p. o6neKTaMH. 

,[(HccepTa:QH.H B.E. XapToBcKoro rrocB.siru;eHa Hccne;::i:oBaHHID rrpo6neM 

yrrpaBJI.HeMOCTH JIHHeMHhIX CTa:QHOHapHhIX .IJ:HcpcpepeH:QHaJihHhIX CHCTeM c 

3aIIa3.IJ:hIBaHH.HMH HeMTpaJihHOro THIIa, H3yqeHHIO KOTOphIX IIOCB.HIIl;eHO 

orpoMHOe q}ICJIO HayqHDIX CTaTeM H MOHOrpacpHM. HarrpHMep, B CIIHCKe 

rry6JIHKa:QHM, He,IJ:aBHO orry6JIHKOBaHHOM H.K. AcMhIKOBHqeM, rrocB.Hru;eHHhIX 

,IJ:eCKpHIITOpHhIM CHCTeMaM, KOTOpbie H3yqaIOTC.H B II.HTOM rJiaBe .IJ:HCcepTa:QHH, 

co;::i:ep)l(HTC.H 6onee 3 5 00 HaHMeHOBaHHM. 3HaqHTeJihHhIM BKJia,IJ: B HCCJie,IJ:OBaHHe 

rrpo6neM yrrpaBJI.HeMOCTH JIHHeMHhIX CHCTeM rrpHHa,IJ:Jie)l(HT 6enopyccKHM 

MaTeMaTHKaM. IIpe;::i:cTaBJieHHa.H .IJ:HccepTa:U:H.H y)l(e qeTBepTa.H .IJ:OKTopcKa.H 

.IJ:HCCepTa:QH.H, HaIIHCaHHa.H 6enopyccKHMH MaTeMaTHKaMH, HaqHHa.H c 

ceMH.IJ:eC.HThIX rO.IJ:OB rrpOIIIJioro BeKa H IIOCB.HIIl;eHHhIX HCCJie,IJ:OBaHHIO IIOJIHOM 

yrrpaBJI.HeMOCTH JIHHeMHhIX CHCTeM c 3aIIa3.IJ:hIBaHHeM. IIpe.IJ:hI.IJ:Yrn:He TPH 

HarrHcaHhI rrpocpeccopaMH, .IJ:OKTopaMH cpH3HKO-MaTeMaTHq~cKHX HayK B.M. 

MapqeHKo, C .A. MHHIDKOM H A.B. MeTeJihCKHM. 0TMeTHM TaK)l(e pa6oThI 

6enopyccKHX MaTeMaTHKOB B.B. KaprryKa, B.B. KpaXOTKO, r.rr. Pa3MhICJIOBHqa, 

H.K. AcMDIKOBHqa H ;::i:pyrHx, Herrocpe;::i:cTBeHHO rrpHMhIKaIOIIl;HX K pe3yJihTaTaM 

.IJ:HCcepTa:QHOHHOM pa6oThI B.E. XapTOBCKoro. 3a;::i:aqa rronHoii yrrpaBJI.HeMOCTH 

CHCTeM c 3aIIa3.IJ:hIBaHH.HMH 6hrna IIOCTaBJieHa B KOH:Qe IIIeCTH.IJ:eC.HThIX ro,IJ:OB H .H. 

KpacoBCKHM. B EenapycH, HaqHHa.H c Haqana ceMH.IJ:eC.si:ThIX ro;::i:oB .IJ:Ba;::i::o:aToro 

BeKa, HCCJie,IJ:OBaHHe rrpo6neM yrrpaBJI.HeMOCTH .IJ:HHaMHqecKHX CHCTeM Be,IJ:yTc.H 

rro;::i: pyKOBO.IJ:CTBOM qn.-Kopp. HAH EenapycH <l>.M. KHpHJIJIOBOM H rrpocpeccopa 

P.<l>. ra6acoBa. 

BhIIIIe CKa3aHHoe roBopHT o TOM, qTo TeMa H pe3yJihTaThI 

.IJ:HCCepTa:QHOHHOro HCCJie,IJ:OBaHH.H, Ha:QeJieHHOro Ha JIHHeMHhie aBTOHOMHhie 

CHCTeMhI HeMrpaJihHOro THIIa H .IJ:HcpcpepeH:QHaJihHO-anre6paHqecKHe CHCTeMhI c 

rrocne;::i:eiicTBHeM, aKTYaJihHa, B TOM qlfcJie .IJ:JI.H Pecrry6nHKH Eenapych, H.IJ:yru:eii 

no rryTH pa3BHTH.H HayKoeMKHX rrpoH3BO.IJ:CTB. 



CTeneub HOBH3HhI pe3yJihTaTOB ,lJ,HccepTau:uu u uay'IHhIX 

DOJIO'.IKeHHH, BbIHOCHMbIX ua 3am,ury 

B rrepBoli rnaBe ,n:HccepTa:O:HH ,n:aH rro.n:po6HhIH o63op JIHTepaTypnI no TeMe 

.IJ:HCCepTa:QHH. 

Bo BTopoli rnaBe Hccne.n:yeTcH rrpo6neMa 0-yrrpaBJIHeMOCTH ,n:nH 

.n:mpcpepeH:QHaJibHO-pa3HOCTHbIX CHCTeM c 3aIIa3.IJ:bIBaHHHMH HeHTpaJibHOro THIIa. 

3a,z::i:aqH IIOJIHOH 0-yrrpaBJIHeMOCTH H 0-yrrpaBJIHeMOCTH COBIIa,ll;aIOT ,ll;JIH CHCTeM 

6e3 3aIIa3,ll;bIBaHHH B yrrpaBJieHHH, HO OTJIHqaIOTCH, eCJIH HMeIOTCH 3aIIa3.IJ:bIBaHHH 

B yrrpaBJieHHH. IlonyqeH KpHTepHH 0-yrrpaBJIHeMOCTH H KpHTepHH cpHHaJihHOH 

Ha6n10.n:aeMOCTH H ycTaHOBJieHa .IJ:BOHCTBeHHOCTb 3THX 3a.z:i:aq. IlpH 

,n:oKa3aTeJihCTBe YKa3aHHhIX pe3yJioTaToB rrpoBe,n:eHo rronHoe Hccne,n:oBaHHe 

JIHHeHHhIX O.IJ:HOpo,n:HhIX pa3HOCTHbIX CHCTeM c rrpOH3BOJibHblMH MaTpHU:aMH. 

3TH pe3yJihTaTbl rrpe,n:cTaBJIHIOT H caMOCTOHTeJihHbIH HHTepec .IJ:JIH TeopHH 

pa3HOCTHbIX CHCTeM. 

B TpeTheH rnaBe H3yqaeTCH rrpo6neMa rrpHBe,n:eHHH CHCTeM 

.n:mpcpepeH:QHaJibHO-pa3HOCTHhIX ypaBHeHHH c 3aila3.IJ:hIBaHHHMH HeHTpaJibHOro 

THIIa K CHCTeMaM c KOHeqHbIM crreKrpOM HJIH K CHCTeMaM c 3a,n:aHHbIM 

xapaKTepHCTHqecKHM KBa3HIIOJIHHOMOM c IIOMOrn;hIO peryJIHTOpOB B cpopMe 

.IJ:HHaMHqecKOH o6paTHOH CBH3H. IlonyqeHbl KpHTepHH TaKOH rrpHBO.IJ:HMOCTH, 

rrpHqeM B cnyqae, Kor.n:a ycJIOBHH KpHTepHeB He BbIIIOJIH.HIOTCH, rronyqeHbl 

KpHTepHH cna6oi1: crreKrpaJibHOM rrpHBOJJ:HMOCTH H cna6oi1: MO.IJ:aJihHOH 

rrpHBO.IJ:HMOCTH. IlonyqeHbl Heo6xo,n:HMbie H .n:ocTaToqHhie ycJIOBH.H ycrroKOeHHH 

perneHHH c IIOMOIII,bIO YKa3aHHbIX peryJIHTOpOB H rrpe,n:JIO)l(eHhl MeTO.IJ:bl 

rrocrpoeHHH 3THX peryJIHTOpOB. 

B qeTBepToli rnaBe cTpOHTCH cpHHHTHhie H acHMIITOTHqecKHe Ha6n10,n:aTeJIH 

.IJ:JIH ,n:HcpcpepeH:QHaJibHO-pa3HOCTHbIX CHCTeM c 3aIIa3.IJ:bIBaHHeM HeHrpaJibHOro 

THrra. Ha6n10,z::i:aTeJIH cpHHHTHoro THrra II03BOJIHIOT 3a KOHeqHoe BpeMH 

BOCCTaHOBHTb ToqHoe perneHHe HCXO.IJ:HOH CHCTeMbl. 0HH rrocrpoeHbl c 

HCIIOJib30BaHHeM oqeHb TOHKHX CBOHCTB CHCTeM, TaKHX KaK BblpO)l(.IJ:eHHOCTb 

CHCTeM c 3aila3.IJ:bIBaHHeM. 

B IIHTOM rnaBe Hccne.n:YIOTCH BIIOJIHe perynHpHbie ,n:HcpcpepeHU:HaJihHO­

anre6paH"IIecKHe CHCTeMbl c 3aIIa3.IJ:bIBaHHeM. 3To CHCTeMbl, y KOTOpbIX 

HeKOTOpbie ypaBHeHHH HBJIHIOTCH ,n:HcpcpepeH:QHaJibHbIMH, a OCTaJibHhie 

anre6paHqecKHe. IlonyqeHbI: 1) KpHTepHH IIOJIHOH 0-yrrpaBJIHeMOCTH H 

cpHHaJibHOH Ha6n10.n:aeMOCTH, 0-yrrpaBJIHeMOCTH; 2) KpHTepHH cymecTBOBaHHH 

perynHTOp~ ycrroKoeHH.H B orrpe.n:eneHHhIX KJiaccax perynHTopoB; 3) KpHTepHH 

crreKrpaJibHOM rrpHBOJJ:HMOCTH H KpHTepHH cna6oi1: crreKrpaJibHOH 

rrpHBO.IJ:HMOCTH; 4) KpHTepHH MO.IJ:aJibHOH yrrpaBJIHeMOCTH H KpHTepHH cna6oi1: 

MO.IJ:aJibHOH yrrpaBJIHeMOCTH. 

B xo.n:e rrpoBe,n:eHHH ,n:HccepTa:QHOHHoro Hccne,n:oBaHHH B.E. XapTOBCKHM 

pa3pa6oTaHa opHrHHaJibHaH TeopHH IIOCTpoeHHH peryJIHTOpOB .IJ:JIH 

.IJ:HHaMHqecKHX CHCTeM c rrocne.n:elicTBHeM, B KOTOpOH HCCJie,n:oBaHbl paHee 

HeH3BeCTHhie CTPYKTypHhie CBOHCTBa 3THX cHcTeM, rronyqeHhI rrpHHU:HIIHaJihHO 



HOBbie MeTO.IJ;hI pernemu1 H ycJIOBmI pa.3peIIIHMOCTH aKTYaJihHhIX 3a.z::i:aq TeOpHH 

yrrpaBJieHH.H. Op11r11HaJihHOCTh rrpe.n;Jio)l(eHHhIX B .n:11ccepTau:1111 rro.n:xo.n;oB 

rrpe)l(.n:e BCero 6a.311pyeTC.H Ha rrpe.n;JIO)l(eHHOH aBTOpOM 11.n;e11 3aMbIKaHH.H 

HCCJie.n;yeMoro o6oeKTa TpeM.H IIOCJie.IJ;OBaTeJibHO coe.n;11HeHHhlMH KOHTypaMH 

peryJI.HTOpa. IlepBbIH KOHTYP KOMIIeHCHpyeT OTKJIOHeHHe IIOBe.n;eHH.H 

HCCJie.n;yeMOH CHCTeMbI OT perneHH.H HeKOTOpoH: 3TaJIOHHOH CHCTeMbI, BTOpoH: 

KOHTYP 06ecrreq11BaeT arrep110.z::i;11qecKoe yrrpaBJieH11e cKaqKaMH rrpoH3BO.IJ;HhlX 

perneHH.H, a TpeTHH pean113yeT u:enh yrrpaBJieHH.H. Y HHBepcanhHOCTh TaKoro 

rro.n:xo.n:a rro.z::i;qepKHBaeTC.H B03MO)l(HOCT.HMH ero MO.IJ;HqrnKaU:HH Ha 3a.z::i:aq11 

Ha6mo.n;eHH.H, a TaK)l(e pacrrpocTPaHeHH.H Ha 6onee CJIO)l(Hhie o6oeKThI. B 

.n:11ccepTaU:HH 3TO .n;eMOHCTp11pyeTC.H Ha perneHHH 3a.z::i:aq rrpoeKTHpoBaHH.H HOBhIX 

THIIOB Ha6mo.n;aTeneH: 11 rrocne.n;yro:rn;eM 0606:rn;eH1111 pa.3BHToro rro.n;xo.n;a K 

rrpoeKTHpoBaHHIO peryJI.HTOpOB Ha .n:mp<}lepeHU:HaJihHO-aJire6paHqecK11e 

CHCTeMbI. 

Bee HayqHhie IIOJIO)l(eHH.H, BhIHOCHMhie Ha 3a:rn;11Ty, .HBJI.HIOTC.H HOBhIMH, 

OpHrHHaJlhHhIMH H HMeIOT Ba)l(HOe 3HaqeHH.H .IJ;JI.H TeOpHH yrrpaBJieHH.H 

.IJ;HHaMHqecKHMH CHCTeMaMH. 

06ocnoBaHHOCTh u ,Ll;OCTOBepHOCTh BhIBO,Ll;OB u peKOMCH,Ll;au,uu, 

ccf>0pMyJiupoBannhlx B ,1J;uccepTau,uu 

Pe3yJihTaThI HayqHhIX 11ccne.n;oBaH11i1, rrpe.n;cTaBJieHHhIX B .n:11ccepTau:1111, a 

TaK)l(e BhIBO,D;hI H peKOMeH,n;au:1111 .HBJI.HIOTC.H ,D;OCTOBepHbIMH, IIOCKOJihKY 

o6ocHOBbIBaIOTC.H CTporHMH MaTeMaT11qecKHMH ,D;OKa.3aTeJibCTBaMHMH H 

cornacyroTC.H c paHee ycTaHOBJieHHhIMH pe3yJihTaTaMH ,n;pyrHX aBTOpOB. 

Cy:rn;ecTBeHHhIX ornH6qK H rrpo6enoB He o6Hapy)l(eHo. ,lJ;ocToBepHocTh 

pe3yJihTaTOB TaK)l(e IIO,D;TBep)l(.n:aeTC.H HX rry6JIHKau;HeH B H3BeCTHhIX 

peu:eH3HpyeMbIX HayqHhIX )l(ypHanax. 

HayqnaH, npaKTuqecKaH, 3KOHOMuqecKaH u cou,uaJihHaH 3uaquMOCTh 

uayqnhIX pe3yJihTaTOB ,Ll;UCCepTau,uu c yKa3aHUCM peKOMCH,Ll;au,uu no ux 

UCUOJih30BaHUIO 

Pe3yJihTaTE:.I .IJ;HCcepTaU:HOHHOro HCCJie.n;oBaHH.H cne.n:yeT HCIIOJih30BaTb 

rrpH aHaJIH3e ,D;HHaMJ.IqecKHX xapaKTepHCTHK JIHHeHHhIX aBTOHOMHhIX CHCTeM c 

rrocne.n;elicTBHeM H KOHCTpyHpOBaHH.H peryJI.HTOpOB B o6oeKTax, MO.IJ;eJIHpyeMbIX 

TaKHMH CHCTeMaMH. OHM rrpHMeHHMhI rrpH Mo.n;emrpoBaHHH IIOBe,n;eHH.H pa60ThI 

reHepaTopoB . c 3arra.3.D;hIBaIO:rn;eH: o6paTHOH CB.H3hIO, rrpou:eccoB Bpe3Horo 

IIIJIH<}lOBaHH.H, CHCTeM aBTOMaT11qecKoro peryn11poBaHH.H BeHTHJI.HTOpa rJiaBHOrO 

rrpoBeTPHBaHH.H rnaxT, pa60ThI .H,D;epHbIX peaKTOpOB, OIIHChIBaeMhIX CHCTeMaMH c 

3aIIa.3,D;hIBaHHeM, a TaK)l(e ,n;pyr11x rrpou:eccoB H o6oeKTOB 3KOHOMHqecKOH, 

<}l11311qecKoi1 11 6Honor11qecKoi1 rrp11po,n;hI. KpoMe Toro, pe3yJihTaThI ,n;11ccepTau:1111 

CJie,n;yeT HCIIOJih30BaTb rrpH MO,D;eJIHpOBaHHH o6oeKTOB BOJIHOBOH rrp11pO,D;hI, 

OIIHCbIBaeMbIX CHCTeMaMH c pacrrpe,n;eJieHHhIMH rrapaMeTPaMH, rryTeM CBe.n;eHH.H 

HX K CHCTeMaM HeHTpaJibHOrO THIIa. IlpH 3TOM HCIIOJih30BaHHe HOBhIX 



CTPYKTYPHhIX CBOHCTB, 1nyqeHHhIX B ,n:HccepTau;HH H onpe,n:eneHHhIX KaK 0-
ynpaBJI.HeMOCTh , cna6a.H cneKrpanbHa.H npHBO.D:HMOCTb H cna6a.H MO.D:aJibHa.H 

ynpaBJI.HeMOCTb, H HOBbIX THITOB acHMITTOTHqecKHX Ha6mo,n:aTene.H: 

npe,n:cTaBJI.HeT co6o.H: IlOTeHD;HaJibttyIO B03MO)l(HOCTb CHH3HTb 3aTpaTbl npH 

~OpMHpOBaHHH ycTpOHCTB ynpaBneHH.H H Ha6nIO,n:eHH.H 3a cqeT ocna6neHH.H 

cTpyKTYPHhIX rpe6oBaHHi1 K cHcTeMe. 

Pe3ynhTaThI .n:HccepTaU:HH cne,n:yeT TaK)l(e nono)l(HTh B ocHoBy 

cneu,KypcoB, qifTaeMhIX .D:JI.H CTy,n:eHTOB ~H3HKO-MaTeMaTHqecKHX H 

HH)l(eHepHbIX cneu;HanhHOCTeli. HeKOTopbie pe3yJihTaThI ,n:HccepTaD,HH y)l(e 

BHe,n:peHhl B yqe6HbIH npou;ecc, qTo no,n:TBep)l(.ll:eHO .D:BYM.H aKTaMH BHe.n:peHH.H. 

Ony6JIHKOBauuocTh pe3yJihTaToB ,ll;HccepTau;uu B uayquoii neqaTH 
MaTepwan ,n:wccepTau;woHHoro wccne,n:oBaHH.H ony6nHKOBaH B 86 HaycIHhIX 

pa6oTax: 1 MOHOrpa~HH, 25 CTaTb.HX B HaycIHbIX )l(ypHanax B COOTBeTCTBHH c 

nyHKTOM 19 IlOJIO)l(eHH.H 0 npHcy)l(,n:eHHH yqeHbIX CTeneHeH H rrpHCBOeHHH 

yqeHhIX 3BaHHH B Pecny6nwKe Eenapycb H B 3apy6e)l(HbIX HaycIHbIX )l(y pHanax, 

7 CTaTh.HX B .n:pyrwx HayqHbIX H3,n:aHH.HX, 28 ny6nHKaD;H.HX B c6opHHKax 

MaTepwanoB HaycIHbIX KOH~epeHu;Hli; 25 Te3Hcax ,n:oKJia,n:oB. 0TMeTHM 

,n:ocTaToqHo BbICOKHH ypoBeHb CTaTeH, B KOTOpbIX ony6nHKOBaHbl pe3ynhTaTbl 

,n:wccepTau,1111. EonbIIIHHCTBO H3 HHX HH,n:eKCHPYIOTC.H B 6a3ax ,n:aHHhIX WoS, 

Scopus. l13BeCTHOCTb pe3ynLTaTOB cowcKaTeJI.H B HayqHhIX Kpyrax 

no,n:TBep)l(,n:aeTc.H HH,n:eKcoM XwpIIIa B 6a3e ,n:aHHhIX Scopus, paBHbIM 8. 

CooTBeTCTBHe 0«l>0pMJ1eHHH ,ll;HccepTau;uu Tpe6osauHHM BAK 
,[1,wccepTau;w.H o~qpMneHa B cooTBeTCTBHH c Tpe6oBaHH.HMH HHCTPYKU:HH 

BAK Pecny6nHKH Eenapych, npe,n:o.HBJI.HeMhIMH K o~opMneHHIO ,n:wccepTau;w.H:. 

,l.1,HccepTau;H.H COCTOHT H3 ,Zl,Byx TOMOB: nepBbIH TOM - OCHOBHOH MaTepwan 

,n:wccepTaD;HH, BTOpo.H: - npHJIO)l(eHH.H. Ka)K,n:bIH H3 TOMOB co,n:ep)l(HT 6onee 

.n:ByxcoT cTpaHHD,. TaKoe H3JIO)l(eHHe pe3yJihTaToB ,n:n.H ,n:aHHOH ,n:wccepTau;ww 

BbirJI.H.D:HT ecTeCTBeHHbIM. HanpHMep, BO BTOpoH: rnaBe nonyqeH KpHTepHH 0-
ynpaBJI.HeMOCTH JIHHeHHbIX CHCTeM c 3aila3)l,hIBaHHeM HelirpanbHOro THna, HO 

HeB03MO)l(H0 .D:OKa3aTb 3TOT KpHTepHH He .D:OKa3aB 6JIH3KHH KpHTepHH IlOJIHOH 0-
ynpaBJI.HeMOCTH, nonyqeHHbIH paHee ,n:pyrHMH aBTOpaMH. ,l.1,0Ka3aTeJibCTBO 3TOro 

KpHTepH.H H ,n:pyrwx TaKHX )Ke pe3yJihTaTOB nepeHeCeHbl B npHJIO)KeHH.H. 

,[l,ocTOHHCTBOM ,n:wccepTau;1rn .HBJI.HeTC.H 60JibIIIOe KOJIHqeCTBO HJIJIIOCTpaTHBHbIX 

rrpHMepoB, qTo CBH,n:eTeJihCTByeT 0 KOHCTPYKTHBHOCTH H 3aKoHqeHHOCTH 

nonyqeHHbIX pe3ynhTaToB. EonLIIIa.H qacTb npHMepoB TaK)Ke OTHeceHa B 

npHJIO)KeHH51. 

3aMeqauuH no ,ll;HccepTau;uu 
,l.1,wccepTau;H5I HaTIHCaHa .n:ocTaToqHo rpaMOTHO H aKKypaTHO c He60JibllIHM 

KOJIHqecTBOM oneqaTOK, KOTOpbie nepeqHcneHbl HH)l(e. 



0TMeTHM He,n:ocTaTKH pa60TbI. 
B ,n:11ccepTau;1111 11cnoJII>3yeTc.H OTJIHqHoe OT o6:rn;enpHH.HToro onpe,n:eJieHHe 

KycoqHo-HenpepbIBHOM Ha HHTepBane <i>YHKIJ;HH, Il03TOMY Heo6xo,n:HMO 
c<i>opMyn11poBaTh 3TO onpe,n:eneHHe. 

Ha CTpaHHIJ;e 5 B 5 CTpOKe CHH3Y B CilHCKe o603HaqeHHM (cTp. 11 
aBTope<i>epaTa) BBe,n:eHo MHO)l(eCTBO, COCTO.H:rn;ee H3 .n:11<P<PepeHu;HpyeMbIX 
<i>YHKIJ;HM, HMeIO:rn;Hx KycoqHo-HenpepbIBHyro npOH3BO,n:Hyro. 3To MHO)l(eCTBO 
COBna,n:aeT c MHO)l(eCTBOM HenpepbIBHO .n:11<P<l>epeHu;HpyeMbIX <i>YHKIJ;HM, qTo He 
COOTBeTCTByeT TOMY MHO)l(eCTBY <i>YHKIJ;HM, KOTopoe HCilOJib3YffiTC.H B 
.n:11ccepTaIJ;HH Ha CTp. 113-114 npHJIO)l(eHHM. 

Ha cTpaHHU:e 165 B onpe,n:eJieHHH 5 .1 perneHH.H cHcTeMhI ( 5 .1) H Ha 
CTpaHHIJ;e 6 npHJIO)l(eHHM B onpe,n:eJieHHH perneHH.H ycJIOBHe HenpephlBHOCTH 
perneHHH He,n:ocTaToqHo ,n:n.H o6ecneqeHH.H e,n:HHCTBeHHOCTH. KpoMe Toro, Ha cTp. 
6 npHJIO)l(eHHM B onpe,n:eJieHHH perneHH.H HMeeTC.H OilHCKa B 3ailHCH npoMe)l(yTKa, 
Ha KOTOpOM perneHHe HenpepbIBHO. 

Ha cTpaH11u;e 27 npHJIO)l(eHHM B <PopMyne (A.64) npH xapaKTepHCTHKe 
<i>YHKIJ;HH v CJie):(OBaJIO 6hI npoCTO HailHCaTb «<i>YHKIJ;H.H v TaKOBa, qTo OHa 
o6ecneqHBaeT HenpepbIBHOCTh HHTerpana, CTO.H:rn;ero B npaBOM qacTH paBeHCTBa 
(A.64)». Tpe6oBaHHe )Ke KycoqHo:H: HenpepnIBHOCTH <i>YHKU:HH V H3JIHIIIHe, 
IlOCKOJihKY c O):(HOM CTOpOHbI Tpe6yeT ):(OilOJIHHTeJibHhIX IlO.HCHeHHM, a c ,n:pyro:H: 
,n:anee HHr,n:e B ,n:11ccepTau;1111 He 11cnoJII>3yeTc.H. 

Ha CTPaHHu;e 11 npHJIO)l(eHHM HeJih3.H cq11TaTh, qTo ypaBHeHHe (A.15) 
no,n:po6Hrur 3anHCh npe,n:hl,n:y:rn;ero ypaBHeHH.H. YpaBHeHHe (A.15) cKan.HpHoe, a 
npe,n:hl.n:y:rn;ee ypaBHeHHe BeKTOpHoe. 

CJie,n:yeT yToqHHTh nocTaHOBKH 3a,n:aq 3.1; 3.2; 3.3; 3.4 (3a,n:aq11 1-4 
aBTope<i>epaTa). IlocJie 3aMhIKaHH.H CHCTeMI>I, yKa3aHHOM B ,n:11ccepTau;1111 
o6paTHOM CB.H3hIO, IlOJiyqaeM CHCTeMy TOM )Ke pa3MepHOCTH, qTo H HCXO):(HruI 
CHCTeMa, H He IlOH.HTHO OTKy,n:a B 3THX 3a,n:aqax IlO.HBJI.HeTC.H CHCTeMa 6onee 
BhICOKOM pa3MepHOCTH. 

Heo6x o,n:HMO yToqHHTh onpe,n:eneHHe Ha6nro,n:aTeJI.H 11 orn116KH 
ou;eHHBaHH.H Ha CTP. 115 ( CTP. 18 aBTope<i>epaTa). Ha6nro,n:aTeJih H 11cxo,n:Hrur 
CHCTeMa .n:11<P<PepeHIJ;HaJibHbie CHCTeMbI. . OHM HMeIOT 6ecq11cneHHOe 
MHO)l(eCTBO perneHHM H He IlOH.HTHO, qTo TaKoe B 3TOM onpe,n:eJieHHH pa3HOCTb 
perneHHM. 

Ha CTPaHHU:e 14 npHJIO)l(eHHM BBe,n:eHo no,n:npocTpaHCTBO P0
• .l1:JI.H 

onpe,n:eJieHH.H 3Toro no,n:npocTpaHCTBa 11cnoJih3yeTc.H napaMeTP ti , 
CJie,n:oBaTeJibHO, 3TO no,n:npOCTPaHCTBO 3aBHCHT OT t1. ,n:anee npH ):(OKa3aTeJihCTBe 
neMMhI A.2 noKa3hIBaeTc51, qTo 6a3HC 3Toro no,n:npocTPaHCTBa o,n:HH H TOT )Ke 
npH Bcex ,n:ocTaToqHo 6onhIIIHX ti. Cne,n:oBaTeJihHO, no,n:npocTpaHCTBO P0 o,n:Ho 11 
TO)l(e npH Bcex ,n:ocTaToqHo 6oJihIIIHX t1. B ,n:11ccepTau;1111 )Ke cpa3y cq11TaeTC.H, qTo 
po He 3aBHCHT OT t1. 

B cne,n:cTBHH A.1 ,n:Ba pa3HhIX o6oeKTa o6o3HaqeHhI o,n:Ho:H: 6yKBOM. 



B ,LJ,11ccepTau;1n1 11MeeTCSI 6onhrnoe q11cno 11nnrocTpaT11BHhIX rrp11MepoB. 

Ho HeT 11ccne,LJ,0BaHHSI Hl1 O,ll,HOM MO,LJ,en11 peanhHoro rrpou;ecca. Cne,LJ,oBano 6M 

rrp11BeCTl1 TaKOM rrp11Mep. 

Crr11coK 3aMeqeHHhIX orreqaToK. CTp. 5 aBTopecpepaTa rrporryru;eH 

rrpe,LI,JIOr «C», CTp. 8, 16 CTpoKa BMeCTO ypaBHeHHSI Ha,ll,O Harr11caTh ypaBHeHHSIM, 

CTp. 11 BMeCTO HeTy Ha,ll,O - HeT, CTp.12, 3 CTpoKa CHl13Y BMeCTO KOTOpoii Ha,LJ,o -

KOTOphIX, CTp.14, 16 CTpOKa BMeCTO 11MeT Ha,ll,O - 11MeeT, BMeCTO Tl1IIa Ha,ll,O - Tl1II, 

CTp. 48 BMeCTO aftereffect MO:IKHO 11CIIOJih30BaTh - time delay. CTpaH11u;a 28 

,LJ,11ccepTau;1111 BMecTo AcMhIKOB11q Ha,LJ,o-AcMhIKOB11qa, CTPaH11u;a 58, 20 CTPOKa 

BMeCTO +oo Ha,LI,O - 0, CTpaH11u;a 80, CTpOKa 13 BMeCTO f(t) Ha,LJ,O - u(t), 20 CTPOKa 

BMecTo x1 Ha,LJ,o - x, CTPaH11u;a 115, 20 CTPOKa rrporryru;eHa 3aIISITaSI, CTpaH11u;a 125, 

8 cTpoKa CHl13Y BMecTo cne,LJ,yroru;eM Ha,LJ,o - rrpe,LI,hI,ll,yru;eM. CTpaH11u;a 26 

rrpHJIO:IKeHHM, 3 CTPOKa CHll3Y BMeCTO IIO,ll,CTaBJIIDI Haii,LJ,eHHOe perneHHe B 

rpaH11qHhie ycJIOBllSI Ha,ll,O - IIO,ll,CTaBJI5!5I rpaHllqHhie ycnOBllSI B Haii,LJ,eHHOe 

perneHHe, Ha cTpaHHu;ax 167-168 OTCYTCTByIOT rpacpHKl1 c TOqKaM11. IIocne 

yToqHeHHSI IIOHSITHSI perneHHSI CHCTeMhl ( 5 .1) Ha,LJ,O HeCKOJihKO 113MeHHTh 

,LI,OKa3aTeJihCTBO yTBep:1K,LI,eH11S1 5 .1. 

IIepeq11cneHHhie 3aMeqaHHSI He BJIHSIIOT Ha ,ll,OCTOBepHOCTh rronyqeHHhIX 

pe3yJihTaTOB. 

CooTBeTCTBHe HayIIHOH KBaJim)>uKauuu coucKaTeJIH yIIeHoii cTeneHu, 
Ha KOTopyto OH npeTeH)J,yeT 

IIpe,LI,cTaBneHHaSI ,LJ,11ccepTaU:HS1 H MHoroqHcJieHHhie 06cy:1K,LJ,eH11ii ee 

CO,LI,ep:IKaHHSI c COllCKaTeJieM CBH,LJ,eTeJihCTBYIOT 0 TOM, qTo aBTOp ,ll,llCCepTau;1111 

B .E. XapTOBCK11ii o6na,LJ,aeT HayqHoii KBan11cp11Kau;11eii 11 rnHpoToii 3HaHHM 

,ll,OCTaToqHhIMl1 ,ll,JISI rrp11cy:1K,LI,eHHSI eMy yqeHOM CTerreHl1 ,ll,OKTOpa cpH3HKO­

MaTeMaT11qecKHX HayK ( crreu;HaJihHOCTh 01. 01. 02 - ,ll,11cpcpepeHU:llaJihHhie 

ypaBHeHHSI, ,l(HHaM11qecK11e Cl1CTeMhl 11 OIITl1MaJihHOe yrrpaBJieHHe ). 

BhIBO)J, 

):(11ccepTaU:HOHHaSI pa6oTa XapToBcKoro Ba,n;11Ma EBreHheB11qa 

cooTBeTCTByeT Tpe6oBaHHSIM, ycTaHOBJieHHhIM rnaBoii 3 IIono:IKeHHSI o 

rrpHcy:1K,n;eH1111 yqeHhIX cTerreHeii H rrplicBoeHHH yqeHhIX 3BaH11ii B Pecrry6n11Ke 

Eenapych. CqHTaIO B03MO:IKHhIM rrpHcy,n;HTh B.E. XapToBcKoMy yqeHjro 

CTerreHb ,l(OKTopa cpH3HKO~MaTeMaT11qecKHX HayK no crreu;HaJihHOCTl1 01.01.02 -

.l(HcpcpepeHU:llaJibHbie ypaBHeHHSI, ,n:HHaMHqecKHe CllCTeMbl 11 OIITllMaJibHOe 

yrrpaBneH11e 3a: 

- KpHTep11ll 0-yrrpaBJISleMOCTH H Kp11TepHH cyru;ecTBOBaHHSI peryJISITOpOB 

ycrroKoeHHSI perneHHM, a TaK:IKe MeTO.l(bI IIOCTPOeHmI KaK rrporpaMMHhIX 

yrrpaBJieHHM, o6ecrreqHBaIOru;Hx ycrroKOeHHe perneHl1M, TaK ll peryJISITOpOB 

ycrroKOeHHSI perneHHM ,n:JISI Jil1HeMHbIX aBTOHOMHbIX CllCTeM HeHTpaJibHOro THIIa 

11 JIHHeMHhIX CTaU:HOHapHhIX BIIOJIHe peryAApHbIX .l(HcpcpepeHU:llaJihHO­

anre6paHqecKHX Cl1CTeM c COll3MepHMhIMl1 3aIIa3,l(bIBaHll5!Mll; 



- Kp1nep1nr pa3peIIIHMOCTH 3a,n:aq crreK'Ipa.JlbHOH rrpHBO,n:HMOCTH H cna6oli 

crreK'IpaJII:.HOH rrpHBO,n:HMOCTH H MeTo,n:DI IlOC'IpOeHIDI peryrunopoB, 

rrpHBO.ll:.H:W:HX JIHHeHHI:.Ie aBTOHOMHDie .n:mp<f?epeHU:HaJII:.HO-pa3HOCTHI:.Ie CHCTeMI:.I 

HeHTpaJII:.HOro THrra H JIHHeHHI:.Ie aBTOHOMHI:.Ie BilOJIHe peryn.HpHI:.Ie 

.n:mp<f?epeHU:HaJII:.HO-anr e6paHqecKHe CHCTeMI:.I K CHCTeMaM c KOHeqHbJM 

crreK'IpoM; 

Heo6x o,n:HMI:.Ie H .n:ocTaToqHI:.Ie ycJIOBH.H pa3peIIIHMOCTH 3a,n:aq 

MO,n:aJII:.HOH y rrpaBJI.HeMOCTH H cna6oli MO,n:aJII:.HOH yrrpaBJI.HeMOCTH B KJiaccax 

HHTerpaJII:.HbIX H .n:mp<)?epeHU:HaJII:.HO-pa3HOCTHbIX peryAATOpOB, a TaIOKe 

c rroco601 rroc'IpoeHH.H peryn .HTopoB YKa3aHHI>IX THrroB ,n:JI.H JIHHeHHI>IX 

aBTOHOMHbIX ,n:H<)?<)?epeHU:HaJibHO-pa3HOCTHbIX CHCTeM HeHTpaJibHOro THrra H 

JIHHeHHbIX aBTOHOMHbIX BilOJIHe peryn.HpHbIX ,n:H<f?<)?epeHU:HaJibHO­

anre6paJiqeCKHX CHCTeM; 

- ycJIOBH.H cyrn:ecTBOBaHH.H H crroco6oI IlOC'IpOeHH.H aCHMilTOTJiqeCKHX 

Ha6mo,n:aTeJieH H MeTO.ll:bl HaXO)K,n:eHIDI aCHMITTOTHqecKHX ou:eHOK peIIIeHHH 

JIHHeHHbIX aBTOHOMHbI X ,n:H<)?<)?epeHU:HaJibHO-pa3HOCTHbIX CHCTeM HeHTpaJibHOro 

THna ; 

- KpHTepHH cyrn:ecTBOBaHH.H H MeTO,n:DI IlOC'IpOeHH.H ,n:Byx THITOB 

<)?HHHTHI:.IX H a6mo,n:aTeJieH B BH,n:e CHCTeM 3aITa3.ll:hIBaIOrn:ero THITa, BO-rrepBbIX 

Ha6nro,n:aTeJieH, HMeIO:W:HX KOHeqHf>IH Harrepe.n: 3a,n:aHHI:.IH cneKTp; BO-BTOpbIX 

Ha6nro,n:aTeJieH, HMeIO:W:HX cocpe,n:oToqeHHbie COH3MepHMbie 3al1a3.ll:hIBaHH5l H 

HeKOTOphIH KOHeqHf>IH cneKTp. 

IlepeqHcJieHHbie pe3yJII>TaTbI npe,n:cTaBJI.HIOT co6oli KOHU:eITTYaJibHOe 

pa3BHTHe TeOpHH npoeKTHpoBaHH.H peryJI.HTOpOB ,n:JI.H CHCTeM c nocne,n:elicTBHeM. 

0 HH .HBJI.HIOTC.H npHHU:HITHaJibHO HOBbIMH, a HX COBOKYITHOCTb .HBJI.HeTC.H KpYITHbIM 

.n:ocTH)KeHHe B TeOpHH ynpaBJieHH.H ,n:HHaMHqecKHMH CHCTeMaMH. 

O<)?HU:HaJihHI>IH onnoHeHT: 

,n:OKTOP <)?H3HKO-MaTeMaTHqecKHX HayK, 

npo<)?eccop, 

npo<f?eccop Ka<f?e,n:pbl BbICIIIeH MaTeMaTHKH / j) 
EenopyccKoro rocy,n:apcTBeHHoro YHHBepcHTeTa ff(ft--- A.A. JieBaKoB 


