
Bi4ryx oQiqifinoro onorrLrFrra lia 4raceprarliro Cnnroneqr lpNurz @e4opinHrz

<[oc;ri4NenHr KepoBaFrr4x ripocxoniuHzx r,tai.iNc xoucepBarvBr]ux olcreM>,
u-lo noAaua na :go6yrr.n LrayKoBoro cryneFrrr KafrArrAara rfrirzrxo-uarevarr,rqH?rx HayK

:a cneqia,rrnicrro 01.02.01 - 
(reoperr4 qHa MexaFriKa)

Y 4zcepraqifiuifi po6ori L<D. Cn.rroneqr 4ocli4Neno :a4aui clzure:y QyHxqifi
KepyBaHHr 3i 3BoporHHM 3B'.q3KoM ra aua,ri:y yvon criixoc'ri pyxy Anq Knacy

ripocxoniuuzx ru,rexauiquux c14creM, qo onucyrolbcq JriHifiHuMr 4uSepeHqia,rr,nuuz
pieururuua. Axryanlnicru o6parroi TeMarr.tKH 3yMoBireHa uLrpoKHM 3acrocyBaHHqM

ripocroniuur'rx npz,ra4ie y cyuacrriir rexHir.li ra HH3Koro ei4xpzrax npo6reu
natenraraqsoi reopii xepyeauul. I{ei HanpqM e npvpoAHHM poAoBXeHHqM

AocniAxerJb : reopii ripocxoniuuzx cr4creM rrayxonoi urxo"irz B.M. Kou-r,raxoea, a

raKox HayKoBr4x urxil l].P. Mepxiua, B.Il. Pyiranrrqena, lI.B. Xaplavoea,
(r..,r1. Hepnoyclxa 'ra iu. Mero4uxa 4ucepraqifirroro AocniAXeHHa rqoAo po:n'l:aHHr
npo6reHr crabili:aqii pyKy ra onrr4Ma,rbFroFo KepyBaHHrr ripocxoniuuzrr.ni

cHcreMaMH rpyHTyerlcq Fra 3acrocyBaHui varpuuunx pieHxul ,rlxnyHoea ra Pixxari.
t

I{rovy axryanbr-roMy IranprMy MareMarr.rqHol reopii KepyBaHFra nprzcBnqeHo pqA

cyqacHux vouorpa$ifr: Abou-Kandil H., Freiling G., Ionescu V., Jank, G. Matrix
Riccati equations in control and systems theory. - Birl<hAuser, 2012; Benner P., Cohen

A., OhJberger M., Willcox, K. (Eds.) Model Reduction and Approximation: Theory

and Algorithms. - SIAM, 2017.

flrzcepraqil (:ara-rrr,urzv o6cflroM 140 cropirrox) naicrars Bcryfi, qorrzpu

po:4ilri, BHCHoBKLT ra cnr4coK Br4KoprzcraFrHx Axepeir. V nepruovy po:4ili noAaHo

nireparypHnii or,tr4 ei4clunx pe:yr;raris, a raKOX nepe"rriveuo :agaui 4.ru
po:c'x:aHr+l y noAanbrxlzx po:4i,rax po6oru. Ocnosrrr.rrr4r4 o6'€KTaMI'1 AocniAXeHHq y

4ucepraqii e risifiHi asrouoptri cHcreMr, varprlqi flKt4x e :6ypeHualru

HeBHpOAXeT{HX KOCOCr,rMerpV qHUX MaTpvr-{b. Bap'rO ni4xpec r4'rr4 38'q3oK r-p.lx

cncreM : reopiero crrzcKaroqux rarrisrpyn risiiilrzx oneparopie, rr1o nopoAxyrorbct

ItHcHnarr.iBHHMH onepa'ropaMu s a6crparrHHX npoc ropax. ra leopicto r6yper+u. V

nepuoMy po3Ar/ l'aKox HaBe/leHo x,racrz(rixaqiro oKpeMHX nppiKnaAlB

AOCn4XyBaHr4X Cr-rCTeM.

OcHoerji pe3ynEr.l'ru 4ucepraqii, rqo BHHocsrbcs lra 3axvc'r, BI4KnaAeHo y

po:4i,rax 2-4. Pozprn 2 cx"rraTlae qelrrpanbHy qacrurry po6oru ra Micrrzrb 3ara,'rbHl

reoperuuui pe3ynr,Tarrz rqo4o rro6y4oerz riF{ifir rlrx (ryHxqifi 3BoporHoro 3B's3Ky AnrI

3a6e3neqeur{s acqMnro'rr4qHoi criixocri cralry pinHonara AocniAxyBaHl,rx o.icreM, a

1'aKox o6qucrreFrFrr onl'r4MarrrrHrzx KepyBaHb y 3aAarri npo niHiilHllil perynqrop.

OcHoeHi reopeMlr pos4iay ollepxar;o rrr'rrxoM BAanoro 3acrocyBaHHt aHaltrlzqHl{x



MeroAiB, u-{o lpyHTyrol'Lcr rra acHMTrTorHrlr{HX po3Kjla/\ax po3B's3Ky Marpr.lqHoro

piBFrqHr'rr Pixxari 3a MaJrrzM napaMerpoM. .{na :pyunoro :o6paNeHnr pe:ynrrarin y
quorray por4i.rri raxox 3acrocoBaHo acr.iMnrorr4 rrr'ri 1to:x,ta4z ei4noei4Hrzx o6epuenux

MATDHUt.

Dneni n ?

AocnlA)KyBaHol

cy'meBo rpyHryerbcrl Ha npr-rnyqeHHl npo noBHy I(epoBaHlcTb

cucreMr.i. Ilpu euxonanr{i lltoro npr4nyuleHHs 3anponotloBaHo

arropurM o6qr.icirer{Hfl {lyr'rxqiii KepyBar-IHs eiTlnoni4uo 4o 6aNauoro po3rauyBaHHt

B;racHux 3HaqeHb uarpzrli 3aMKHeHoi cr4creMlr. 3a:Ha.tettui anroplzrM 3acrocoBaHo

7.1o,r i Heaprz:oeaHoi MoAeni KcpoBaHor-o pyxy ri pocra6 i.rriraropa.

Po:4in 4 npr4cBqqeHo rr,tiHivaxcHii :a,rta,rl ottttzvarbHoFo KepyBaHHr Anr
aBTOHOMHHX Cr4CTeM, U{O 3lla\O4Ar bcf ni/l Ai.rO KCPyTOTJO| O BnilUBy Ta 3OBH|tUHiX

r6ypeHs. 3acrocosalro craFIAaprHy cxeMy 38eAcr ltu :a4aui onrt4MarI'Horo KepyBaHHff

Ao napaMerpt4qHoro Marprzql{oro pieuruur Pircxari Ta 3anponoHoBaHo HoBI

KoHcrpyKrHBHi yrr.roeu 4,ra oqiuxu napaMerpa. L{eii ni4xi4 3acrocoBaFlo Ao MoAeni

craqiouapHax o6eprau; poropa ra vo4e,ri 4eox :s'a:arrux ocqtr,uropie. Pe:yrsrarrl

po:;1i,rie 3-4,llarorr noAanrrr-xy flepcneKrr,rBy /\Jrq 3acrocyBal]h npu AocniAXeHHi

3aAaq KepyRaHHn pyxoM cr.icreM n:acvo71ifrHrz x 'ri.,r e vexauiqi ra npx creopeuui

a,rropuruiuHoro ga6e:rreqeHrrfl c14creM aB'roMaruqHoro KepyBaHHq cyqacHl'1MI,t

lexHiqHranli rp14crpoqMLI.

flucepraqi;r Cnrroeeqr Ipr,rnu (De4opisr-tu e 3aBepueHolo npaqelo, e qxii
oAepxaHo uoei uayxoeo o6fpyuroearri pe3yntrarr.r y rany:i reoperzuuoi tr.texauixtz,

tr\o B cyKynHocri erzpiruytoru 3aAaqy c].I]rre3y KepyBaHI' :i :eoporrluv 3B't3KoM Anfl

xlacy ripocr<oniquux cHcreM, lxi onucytorLc.fl rtiniiHr'I\au 4uQepeuqiaJIbHIIMI4

pirHxHulnz :i :6yperlrzrvrz KococHMel'p qHtJMH Marpuqrntu. L{i pe3yntrarl4 €

cyrreBHMH Anr po3BI4TKV lcopii xepyeallHt pyxov 6araroeuuipunx vexauiquux

ct4cTeM.

locroeiprricrb HayKoBH\ noroxeHb i eficttclexie 4zcepraqii rpyHryertcfl Ha

rroBHr.rx Ma'r'eMarr4qHHX tr\oBel(eHHrx i: :acrocynaHt tnv vero4ie ninifinoi anre6pu it

aHa,ri:y. OcHosrri peiy/rbralH 4rzccp'rarlii i1oc'fartILo noBHo ei4o6paNeuo y

ny6,rixaqiax 3Ao6yBaqa y I IayKoBI4x Qaxonzx BHAa I IHqx, ei4noei4Ho Ao Bclx

Bc'raHoB,'reHrzx eu\aor MOFI YrpaiIlrz. 3vic'r ae'ropeQepary € i4eurzuHulu ocHoBHIzM

no,roxeHHqM 4zcepraqi).
Onouenr uae uacrynni 3ayBaxeuus rqogo 4ucepr;tqil.

1. Bur<opucraHa aBTopoM reptulit Io,rori l "rro6y4oea vafixe xoucepBaruBHux

cHcTeM" He e 3arar'Il'FlonpufiHxroto. l3apro 6yno 6 uasecrl4 nopiaruuH.a

rliei repvriuo.,rorii : rutacuqHlzM o3HaqeltHqM KoHcepBarheuoi cl4creMH

f['arrrvaxep dr.P. Ilexr{rzu no aIJaJII"t rr4qecxoi nlexarlaxe. 2-e a:4. - M.:



I{ayra, 1966; Apuo,rl4 8.14. O6uxsoeeuutre 4nQSepeuquar'rrHr,re
1971] ra itrurzlau ognaqelrHrrN4r..r N4artxe

f Nagaev R.F. Ceneral problem of

synchronization in an almost conservative system // Journal of Applied
Mathematics and Mechanics. - 1965. - Vol. 29, no. 5. - P. 953-962:

SwinnerLon-Dyer I-1. P. F. 'l-lre mcthod of averaging for some almost-

conservative differential equations // Journal of the London Mathematica.

Society. - I980. - Vol. 2, no. 3. - P.534-542).

2. Aerop cr4crcMaruqHo BHKopHcroByc repviu "acuMnrorHrJHo crifixa
cucreva". 3 uarepraruqHoi ToqKH 3()py xopexrHilrre Ka3arn npo

acrzMrlroruqllo criilKHfi rpuria.tlHlzr.i po3e'r3oK ni4nooi4rroi cr4creMu.

3. 3aysaNenun 4o $opvynroaanrrr 'l'eopevz 2.I (c. 64-65) ra
'Ieoperr,rrz 2.3 (c. 90): sKrqo BeKropt4 lru € po3B'.rr3KaMv ni4noei4aax

"rli Hifi lrux all'e6pa iuuux pi nulHl','rr) FreB'.q3Kr.r (2. 1 39) 4opieurororr uy,rro

3a BH3HaqeHrrmr. flxrqo x MeroA saiznrerrurnx xaa4parie 3acrocoBaHo Ao

rrccyuicuux cHcreM (2.138), ro BiAlroBiAr-ri

,ru\ruu* po3B'rr3KaMr'1.

4. Oguu 3 foJroBFrr4x ni4xo4ie 4rzceprarliiinoro 4oc.rri4xenHr noJ'rqrae y

:ee71eHui Marpr4qHrrx piurrur ,rlnnyrroca r'.r Pixrcarj 3 Ma,rHM napaMerpoM

npolnrocTpyBarr4 e(rexrlanuicrt

nopiBHqHHi 3 BiAoMr.rMr.i qucerr,HuMr.J MeroAaMH po3B'rr3aHHs slzxi4Hax

napaMerpiqHux pieuxul, r{a MoAerrbnovy npnxna4j (ua npumapi 2.7

1'O1IIO).

5. Ocxinuxrz y po:4irri 4 4oc,ri4Nyerrcs uirrivancsa 3aAarla onruMaltHofo
KepyBaHHr, To Ao nlrepaTypHofo ofnsAy BapTo /loilyr{r.rTr.I HacTynHl

ocruraFrHq, LL'\o Marorr, ei4uoureHun 71o o6panoi TeMu: Baffy P. Optimal

control with minimax cost // IEEII Trans. Autom. Control. - 1971.. -

Vol. AC-16, no. 4. - Ir. 354-357; Gonzalez R.L.V, Aragone L.S.

A Bellman's equation for minimizing the maximum cost // Indian J. Pure

andAppl. Mathemat. - 2000. - Vol. 31, no. 12. - P. 1621-1632; Burke J.V.,

Lewis A.S., Overton M.L. Optimal stability and eigenvalue multiplicity //
Foundations ol'Computa. Mathemat. - 2001. - Vol. 1, no. 2. - P.205-225.

ypaeHeHza. - M.:
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6. Y rercri 4llcepraqii e 4pyxapcrxi noMI4,rIKH: "Pyca-fypeuqa" (c. 7B);

"naxcivi:ipyroqee" (c. 1 1 6).

Haee4erti Butqe 3ayBaxeHHt He Bl IJII4Bato'rb Ha no3t4TIzBHy

4r,rc epraqi fi noi po6orrz y r1i,rovy.

oqrHKy



Ha oclroei BrrBqer.rn-rr 4uceplaqii ra ol ry6,uixotaHr4x npaqb I.@. Cn.aroeeqr,

BBaxaro, Lr{o po6ora <floc,ri4xeHns KepoBaHHx ripocroniuHux lraixe
KoHcepBarr4BrJrzx cucreM> 3aAoBoJrhHr€ eci Br,tMorrz MOH Yxpaiuu rqoAo

KaHAuAarcbKr.rx 4ucepraqifi (ni4noei4uo 4o <flopx4xy npucyAxeHHrr HayKoBr,rx

cryneHiB>, rqo 3arBepAxeno flocranoeolo Ka6iHery Minicrpie Yxpainu ei4
24.07.2013 p. Na 567, i: no4anr,muva rnaiuanrn). Anrop 4rzcep:raqii, Cnxroreqr
Ipurra Oe4opiBHa, 3acJryroBy€ npr4cyl(xeHHs HayKoBoro cryneHr KaHAr4Aara Qi:aro-
MareMarr,Ir{Hux Hayr( 3a cneqianrnicrro 01 .02.01 - 

(TeopertrqHa MexauiKa)).
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