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3AJAYA MIHIMI3ALLIT ®YHKLIOHANA B TEOPIT KEPYBAHHA

AHomayjia. B ocmaHHi decamunimms meopis onmumMasibHo20 Kepy8aHHSA iHMeHCUBHO Po38UBAEMbCH, W0
MOACHIOEMbCA HE AUWE HOABHICMIO CKAAOHUX | YiKagux cymo mamemamuy4Hux npobnaem, a i WupoKUum criekmpom
MPUKAAOHUX 300ayY y pi3HUX 2aay3ax HAYKU i nl0OCbKoi disnbHocmi: giduyi, ekoHomiyi, 6ionoeaii, exonoaii, MeduyuHi,
eHepeemuyi ma iH. Hogi Haykogi (meopemudHi) i peansvHi (NpukaadHi) 3a0a4i 8i0pPi3HAIOMbLCA CBOEHD CKAAOHICMIO,
W0 3yMOBIIOE He auule Po3UWUpPEeHHA chepu 30CmMocy8aHHA MamemMamuyHo20 MOOeN08AHHA, a U YyOOCKOHAMEHHA
camux modeneli y Hanpami Ginbwoi ix moyHocmi ma noeHouiHHocmi. Ocobau8o 20cMpPo 8 Cy4ydCHUX YMOBAX
CMPIMKO20 PO38UMKY HAYKU, MexHiKu, iHghopmayiliHux mexHonozili nocmae npobaema KeposaHocmi cucmemu
(npouecy). Ak 8idomMo, KOXHA 3a0a4a ONMMUMAAbHO20 KePyBAHHA Micmumbe maki cknadosi: 1) mamemamuyHy
modesnib 06°ekma KepyeaHHSA; 2) memy KepysaHHA (m. 38. Kpumepili akocmi); 3) neeHi obmexeHHs HA cMaH
(mpaekmopito) cucmemu, mpusanicme npoyecy KepysaHHA ma iH., Mpu AKUx mMae 6ymu 3abe3neyeHa mema
KepysaHHA. [lporioHosaHa cmammsa npucesvyeHa OOHiIl i3 onmumizayiliHux 3ada4 mMamemamu4yHoi meopii
KepysaHHA, y AKil esonawyiliHuli npoyec onucyemosca iHiGHUMU OudepeHyianbHUMU PIBHAHHAMU, G (YyHKUisA
KepyBaHHA 3000EMbCA HEBNACHUM iHMe2pasnom.

Knw4oei cnoea: niHiliHe OughepeHuianbHe pieHAHHA, (YHKUIA KepyeaHHS, (yHKUioOHAs, HesaacHul
iHmeapas, onmumasbHe KepysaHHS, MiHIMYM yHKYioHana, pieHAHHA Pikkami.

NoctaHoBKa npob6aemu. Jlorika po3BUTKY MaTeMaTUYHUX METOZIB i Mozesieit 33 OCTAaHHI POKK, CyTTEBE
po3WKpeHHs chepwm iX 3aCTOCYBaHHA Y HAYKOBUX AOCANIAKEHHAX Ta NPU PO3B’A3yBaHHI NPUKAAAHMX 33434, OUKTYE
BKJ/IOYEHHA [0 OCBiTHIX Mporpam niaroToBKWM daxiBLiB pPi3HMX rasysei 3HaHb i crnewiafibHOCTEN HaBYaJIbHUX
OMCUMMANIH 3 MaTEMATUYHOIO MOAENIOBAHHSA. | TYT MM HaLLUTOBXYEMOCA Ha Npobaemun. MaTemaTUyHe MOLENOBAHHSA
notpebye rMMBOKMX i KOMNAEKCHUX 3HaHb Ta BUHaxXigAMBOCTI. NeBHa piy, WO po3B’A3yBaTH Taki 3agadi He nig cuny
OfiHi NoauHi, 60 BOHa, NPU Cy4acHOMY PO3BUTKY HayKW, HE MOXe BOJIOAITU YHiBepcanbHUM 3HaHHAM. MoTpibHa
Koonepauis ¢axiBLiB NeBHOi (KOHKPETHOI) NpegMeTHOI ranysi i MaTeMaTuKiB, OCKINbKU APYri He 3aBXKAN MOXYTb
CaMOCTIMHO 3p03yMiTK CyTb 334a4i (Npobemu), BUSHAUNTM XapPaKTEPUCTUKM peasibHOro NpoLecy (ABMwa, 06’ekTa),
O MOZENHETHCA, @ MOTIM OLIHWUTU afeKBaTHICTb i epeKTUBHICTb po3pobsieHOT Moaeni, a nepwum, i3 LiaKom
3pPO3YMINUX MPUYMH, HE BUCTAYAE MATEMATMYHOI MNiAFrOTOBKM, WOO «nepeknactu» peanbHy 3agadyy MOBOK
MaTemMaTuKK, 0bpaTu i 3acTocyBaTH BiANOBIAHI MaTeMaTUYHi MeToau ANA Ti po3B’Aa3aHHA, cGOPMYOBATU BUCHOBKM.
AHani3 3micTy KypciB Ha TeMy maTeMaTMYHOro MOAEeNtoOBaHHA ANA Pi3HUX creuiasbHOCTeN B Pi3HMX yHiBepcuTeTax
NoKasye, WO BOHK, 3a3BMYali, NnepenbayaloTb PO3rAA4 CTaHAAPTHUX Y NeBHil ranysi (bionorii, meguumHi, ekonorii,
eKOHOMILi Touwlo) moaeneit i ix pos3s’A3aHHA (4OCNiAMKeHHA) 3a A0MNOMOrOH iCHYKUYMX MporpamHMx 3acobis
(maTematnuHMx nakeTiB). | Ue, 3BiCHO, TOM MaKCMMyM, AKOFO MOMHa OYiKyBaTW Bif, BUMBYEHHA MATEMATUYHOrO
MOZAENOBAHHA Ha HEMATEMATUYHUX CMeLiasibHOCTAX, OCKIZIbKM Hi HaBYaNbHWI 4Yac, Hi nonepeaHA MaTeMaTU4yHa
NiZroTOBKa CTYAEHTIB LMX CNeLiaNbHOCTEN He A03BOAAE 3p06UTH Binblioro. HaTomicTb, BUKNAAAHHA MaTEMATUYHUX
OMCUMMNIH  CTyAeHTaM-MaTeMaTuKam Mae OyTM NPOHWM33aHO HACKPi3HOKW i4E€E MPUMKAALAHOFO 3aCTOCYBaHHA
MaTeMaTUYHUX METOAIB i mogenen, a cneuiasibHi KypcuM 3 MaTeMaTUYHOIO MOAE/IOBAHHA He Jinle 3HaAUOMUTH 3
BiJOMMMM MATEMATUYHUMM MOLENSAMM, @ N PO3LUMPIOBATM IX CNEKTP, BUXOBYBATU Y CTYAEHTIB 34aTHICTb iIHTErpyBaTu
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" TBOPYO BMKOPUCTOBYBATM MaTEMATUYHI GpaKTU 3 Pi3HMX PO34iniB maTemMaTMKM ana mogudikauii 1 po3pobKM HOBUX
mozenen.

AHani3 akTyanbHUX gocnigeHb. MatemaTnyHa Teopia KepyBaHHA iIHTEHCMBHO PO3BMBAETLCA, OXOMJIHOE HA
CbOroAHI WMPOKMIM KNac 3a4ad i YNCAeHHi meToam Ta mogeni. [ npucsaueHo aysxe 6arato moHorpadiii, NigpyyHuKis
i HAYKOBWX CTaTel yKPaiHCbKMUX Ta 3apybikHMX aBTOpiB. OCHOBM Cy4acHOi Teopii ONTUMaNbHOrO KepyBaHHA 3aKkianu
MNoHTpsariH /1. C., boataHckuin B.I. [4]. MeTogam BapialiMHOro YMcneHHA B ONTUMI3aLLiMHMX 3a4a4ax NPUCBAYEHI,
HanpuKknag, pocnigxeHHa [2, 3]. JocnifrKeHHAM NiHIMHWUX Ta HeniHiMHMX cuctemM audepeHLiasbHUX PiBHAHb
npuceayveHi moHorpadii [1, 5]. MuTaHHA Teopii KepyBaHHA NiHIMHUX cUCTeM, 30Kpema 1 MeToAM aHanily cuctem 3
HEeBiAOMWMM NapameTpamu, Po3rnaaatoTbes B [6]. AKTyanbHOW € 3a4a4a 3HAXOAKEHHS ONTUMI3aLiMHOT GyHKUIT
KepyBaHHSA B NiHIMHUX andepeHLianbHMUX PiBHAHHAX Ta IX CMCTeMaX, AKa 3abe3neyye MiHiMym ¢yHKLiOHaNa NeBHOro
Buay. Ona niHitHMX aundepeHuianbHUX piBHAHbL 3i cTaaMmu KoedilieHTamM ua 3agadva pos3rnsHyta B [7]. Y
NPOMNOHOBAHI CTATTi BUKNAAEHO CyTb il PO3B’A3aHHA | HABeAEHO iNOCTPALIMHUIA NpuKaag,. Kpim Toro aHasnorivyHa
3afa4a po3B’A3aHa ANA HecTaLioHapHOro BUNaaKy, T06To, Koan KoedilieHTM y NpaBilt YaCTUHI PIBHAHHA 3anexaTb
Bif, yacy.

MeTta cTatTi. PO3rnaHyTM matematuUyHy mogesb Yy BUrAAAi NiHiMHOro avdepeHuianbHOro piBHAHHA AA
ONTMMIi3aLiiMHOT 3aa4i KepyBaHHA eBOIOLIMHMM npoLuecom y byab-sKili ranysi (MiHimisauia pM3MKiB, 4OCATHEHHSA
NoTPibHOro pesy/bTaTy 33 HAMKOPOTLLMI Yac, EKOHOMIA EHepPropecypcis TOLLO); 3HANTM ONTUMa/IbHE KEPYBAHHA Y
BUINAA} HEBNACHOTO iHTErpana NeBHoro sunay.

Buknapg ocHoBHOro marepiany

1 (ckanapHuli sunadok). Hexai MaTeMaTUYHO MOLE/IIO NPOLLECY € CKaNApHe AndbepeHLianbHe PiBHAHHSA

x=ax+bu, (1.1)

ne a, b — peaki ctani koediuieHTw, u(t) — CKanApHa PyHKLiA KepyBaHHA. 3a4aHO NOYATKOBY YMOBY:
X, - (1.2)

MoTpibHO 3HaNTK TaKy PyHKLiO u :u(t), BM3HaueHy i HenepepsHy Ha NiBoci [0,+w), Wo6 Po3B’A30K X = x(t)

Mo =

piBHAHHA (1) NpsAMYyBaB 40 HY/AA HA + oo i, KPiM LbOro, iHTerpan

+00

M[u]= I(uz(t)+x2(t))dt (1.3)

0
HabyBaB HAMMEHLUOro 3Ha4YEeHHs.
LLykaTuMmemo KepyBaHHsA, AKe 3abe3snedye miHimym ¢yHKuUioHana (1.3), y Burnaai
u(t)=—kx(t). (1.4)
3a3HauyMMmo, Lo NpM LbOMY BiAMNOBIAHUI PO3B’A30K x(t) pa3om i3 PyHKLIEID KepyBaHHA NPAMYIOTb 40 HYNA Ha +00,
LLLO rapaHTye 36ixHicTb iHTerpana (1.3).
LLlo6 3HalTK 3HaueHHa KoediljeHTa K , po3rnaHeMo A0NOMIXHY BYHKLIO
V(t)=s-x(t), (1.5)
ae x(t) — OeAKNn po3B’A30K piBHAHHA (1.1) 3 NnoyaTKoBOK yMOBOIO (1.2), a KoedilieHT S 3anULWAETLCA NOKK LLO
HeBU3HaYeHUMm. JudepeHuitotoum pisHicTb (1.5), maemo:
V(t)=2s-x(t)- x(t)=2sx(t {ax(t)+bu(t)).
OCTaHHE CMiBBiAHOLWEHHA iHTErpyeMo B mexax Big 0 go | i mepexoguMmo fo rpaHuui npu T —> o0,
OTpumyemo

0=V(0)+ [2sx(t)ax(t)+ bu(t)}t -
0
Hopatoum upo pisHicTb 3 (1.3) i Bpaxosytoun (1.5), maemo:
+00 +00,
llu]=Vv(0)+ J.[u2 +2sbux+ x* +2sax” it = sx + I[(u +sbx )t +(1+2a5—b7s? ) ]dt.
0 0
Nigbepemo s TaK, wWob6 BMKOHyBanacs ymoBa 1+2as—b’s’=0. Lle 6yae, 30Kpema, SAKLWO

_a+va’+b’

. Tenep ([u] HabyBae Burnagy:

Nu]=s,x2 + T(U(t)-i- s,bx(t)) dt. (1.6)

baunmo, wo oyHKuioHan (1.6), a 3 Hum i (1.3), HabyBae HaMMEHLLUOro 3HAYEHHA NpU YMOBI
u(t)+s,bx(t)=0.0mxe, 8 (1.4) k=s,b. Ypaxysaswm ue i nigctasnatouu (1.4) g pisHanHa (1.1), orpumyemo

x=ax+b(—s,b)x=—x-\a’ +b* .

P038B’A30K LbOro piBHAHHSA, AKMUIA 3340BO/IbHAE NoYaTKoBy ymosy (1.2),
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x=x(t)=x,e
_a+Va'+ b .
b 0

i BignoBigHa OyHKLiA KepyBaHHA u:u(t): eV’ 33Be3neuye MiHiMym QyHKujoHana (1.3).

3HayeHHA Lboro MiHimymy:
) , a+a’+b
mlnl[u]:sox0 =X,
b
Omxe, ana byap-akux gjickmx a, b (b#0) i dikcosaHoro x, 3HaliAeHO GYHKUiIO KepyBaHHA u(t), NPU AKiN

¢dyHKuioHan (1.3) gocArae HaliMEHLLOro CBOrO 3HAYEHHS.
2 (8ekmopHuli sunadok). PosrnsHemo Tenep BMMNaAoK, KON €BOJIIOLIAHMIA NPOLEC ONUCYETLCA NiHIMHO
CMUCTEMOLO 3i CTa MMM KoedilieHTamm
x=Ax+Bu, xeR", ueR", (2.1)
noYaTKOBa YMOBA: x(t, )=x, -

MprNycKaeMo, LWLO iCHYIOTb HenepepBHi BEKTOP-PYHKL,ii KepyBaHHA u(t), teR, ut) > 0 TaKi, Wo po3B’A30K

t—>+o0

t
cuctemm (2.1) i3 3a4aHOK NOYATKOBOK YMOBOIO x(t):e’“[x +J‘eA’Bu(z')drj NPAMYE A0 HYNA HAa HECKIHYEHHOCTI.
0
0

Ha MHOXMHI TaKnx BeKTOP-PYHKLiN JOCNIAKYEMO Ha MiHIMYM dYHKLiOHAN
)= [[[©u(e) u(e) + (Mx(e) x(e) B, 2.2
0

ae ®, M — ctani KBagpaTHi MaTpuLi PO3MIpHOCTI mxm Ta nxn, BigMNoBigHO, Npuyomy, maTtpuusa ® popatHo
BU3HayeHa, a M — HeBia eMHa.

AK i y ckanapHomy Bunagaky (n. 1), wykaemo u(t) y BuUrnagj

ut)=—K-x(t),

ae K— peaka cTana npAMOKYTHa maTpuus.

Po3srnagatoun gonomixHy KBagpatuuHy dopmy

V(x)=(Sx,x), xeR",
i BUKOHaBLUM Ti X NpoLeaypH, WO 1 Yy CKanapHOMY BUNaAKY (AMbepeHUiloBaHHA, HAaCTyNHe iHTerpyBaHHsA, nepexis,
[0 rpaHuLj, NoYNeHHe A0AaBaHHA BiANOBIAHMX PiBHOCTEN), 3HAXO4UMO:
K=07"8'S.

Y pesynbTaTi BUABUTLCA, WO AAA MiHiMmi3auii ¢pyHKuUioHana (2.2) S mae 6yTM po3B’A3KOM MaTPUYHOrO

piBHAHHA PikKaTi:
~SNS+SA+A’S+M=0,

Ae dikcoBaHa cumeTpuyHa matpuua N BU3HaYaeTbCA piBHiCTIO N =BO ‘B’ .

AKLWO BAANOCA 3HANTU PO3B’A30K S LbOro PiBHAHHA, TO ONTUMAa/ibHE KepyBaHHA u(t) MAE€E BUINAL,

u=-0"8"S-exp{A-BOB'Sk} x,
a MiHiManbHe 3HaYeHHsA ¢yHKUioHana (2.2) AOpPiBHIOE: I, :<Sx0,x0>-
3 (npuknad). Ona 3apavi Kowwi
X—X+2x=u, (3.1)
{x(0)=1,)'((0)=—1
NoTpibHO 3HAMTM (QYHKLIIO KepyBaHHSA u=u(t), BM3HAuYeHy i HenepepBHY Ha JAoAaTHIA niBoci, nNpu AKil
MiHiMi3y€eTbCA PYHKLiOHaN

ful= [lau?(e)+ox’(¢) + 26.x(t)ilt)+ 41x(t . (32)
0
3HaliT1 MiHiMa/ibHe 3HaYeHHA Lboro QyHKLioHana.
Po38’A30aHHA.
Mepenagemo Big, niHiMHOro agmdepeHUiaNbHOro PiBHAHHA APYroro MopsaAaky A0 CUCTEMU ABOX PiBHAHb,
BBayKatouu xl(t): x(t), Xz(t):)'((t).Top,i 3afava (3.1) Habysae surnaay (3.3) — (3.4)

X=X (3.3)
X, =—2X,+X,+U,
x,(0)=1, x,(0)=-1, (3.4)
a dyHKuioHan (3.2) 3anMweTbCa Tak:
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i 9 13\ x, \(x
I[u]:_[ au’ + L) et (3.5)
° 13 41 )\ x, )\ x,
TaKUM YMHOM, MAEMO:
0 00
A:[o 1}32[0}@:4,,\”:(9 13),,\/:3@13,:( J’l'(o 1):1,( J
-2 1 1 13 41 1) 4 40 1

HeBiAoMYy CUMETPUYHY MaTPULO § :(Sl s j OTPUMYEMO i3 piBHAHHA PikKaTi (2.3), AKe y HaLwii 3a4a4i mae

s S,

BUINAZ MaTPUYHOTO PIBHAHHA
1(s* ss;) (—2s s+s -2s  -2s, 9 13) (0 O
-= + + +
4lss, s —-2s, s+s,) (s+s, s+s,) (13 41) |0 ©

poas’ﬂayroqm AKe, 3HaxoAnmo S :(30 2 J
2 18

Togi k=0"8s=2.0 1[*° ][22} ; L s
ogi 2 2 18]7\5 ) | onTMManbHe KepyBaHHs u=ke=-Lx, -2 abo, ans
MOYATKOBOTO PIBHAHHA 1,9, Niacrasmewum 3HaiiaeHy dyHKuito u B (3.1), AicTaemo niHiltHe oaHopigHe

r U=——X
2
. . . P ~ ,
,a,md)epeHu,laane PIBHAHHA 31 CTaIMMMN KOGd)ILI,IEHTaMM )'(.+%).(+§X:O' Moro O3B A30K, WO 3a40BOJ/IbHAE YMOBMU

(3.2), X(t):e*f, a WyKaHa QYHKLiA KepyBaHHA ult)=4e™"- HalimeHwe 3Ha4YeHHA PpyHKLiOHANA AOPiBHIOE:

min/[u]=(Sx,,x,) = <(320 128}.[_11}[_11) =30-1+4-1-(-1)+18-(-1) =

4 (3a0a4a miHiMmi3auii hyHKUIOHAa 3 BEKMOPHOO (hYHKYIEI Kepy8aHHSA i 3MIHHUMU KoegiyieHmamu).
PosrnaHemo gudepeHuianbHe PiBHAHHA i3 BEKTOPHO QYHKLLIEID KepyBaHHA

x=al(t)x+b,(t)u, +b,(t ), +...+b,(t ), (4.1)
ae a(t) i b(t) — [eAki ckanapHi ¢yHKUii, HenepepBHi i obmexkeHi Ha niBoci [0,+oo), noyaTkoBa ymosBa: X(to):Xo'

PosrnsHemo ¢yHKuUioHan Burnaay
u]= (R ()+ )2 )+, (O () + a(e) (1) e, (4-2)

Ae ckanapHi dyHKuii r.(t),q(t)e C°(R, ) 3310B0/LHAIOTL YMOBM:
r(t)=r,, i=1,m,r,=const>0,q(t)>0 Vt R, . (4.3)
PO3rnaHemo cKanapHy GpyHKLL0
V(t)=s(t)-x*(t),
(4.4)
Ae s(t) € NOKM WO, HEBU3HAYEHOIO CKANAPHOIO GYHKLIEID, HEeMepepBHO AndepeHLiioBHOI | 0BMeKeHOI0 Ha R, .

OndepeHuitotoum piBHicTb (4.4), Maemo
V(t):.é(t)xz(t)+25(t)x(t))'((t):s'(t)xz(t)+2$(t)x(t){a(t)x(t)+ib,(t)u(t)}'

OTpuMmaHy piBHicTb iHTerpyemo Big 0 4o T i nepexoAnmo A0 rpaHuui npn T—>00, OTPUMYEMO:

+00

0=v(0)+ j{s’(t) () 25(0 (. { +Zb (e } (4.5)

0
MpaBy YacTuHy piBHOCTI (4.5) Aogamo Ao npasoi YacTuHKU (4.2), oTpumyemo 3anuc ¢pyHKuUioHana (4.2) B
iHLWOMY BUTNAL:

lul=v j {z u? + Zsib,u,.x +8x7 + 250X’ +gx’ }dt =

T ( ]( bzswt (45)
of =1 llr;

Mpu ybomy s(t) € AoBiNbHO BMbpaHO HenepepBHO AndepeHuinoBHOW i obmekeHol Ha miBoci R,

cKanapHoto ¢yHKujeo. JouinbHo BMbpaTh Lo GyHKLiO TaK, Wob Apyr1ii 40AaHOK B NigiHTerpanbHin GpyHKUii (4.6)
[0PiBHIOBAB HY/tO, TO6TO, W06 BUKOHYBanacs PiBHICTb:

:(ibf (t)} ~2a(t)s—alt)" (4.7)

(=t (t)
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Hexalt ue € moxnmeBum, Tob6TO audepeHuianbHe piBHAHHA PikKaTti (4.7) mae po3B’A30K sto(t),
obmexeHwii Ha niBoci R, , AKMI 3340BO/IbHAE HEPIBHICTb
s,(t)>0 VteR.. (4.8)
(3a3HaunMmo, WO NUTaHHA iCHYBaHHA 0bMmeXKeHUX PO3B’A3KiB PiBHAHHA PiKKaTi, AKi 3340B0O/IbHAOTL YMOBY
(4.8) — npeameT oKpemoro AocaigKeHHs.)
MNiacTtaBnatoum B piBHICTb (4.6) s= so(t), OTPUMYEMO
2
+ m
s,(t)b.(t
Tul=s0pe + [ S )+ 228 )] e @9)
o| i=1 rl(t)
Bpaxosytoun HepiBHOCTI (4.3), 6a4mmo, Wwo dyHKuioHan (4.9) HabyBae HaMEHLIOrO 3HAYeHHs s (t)x2 MPu

BMKOHaHHI HAaCTYMHMX CNiBBiAHOLWEHb:

u(6) =200 ) 1-1m (a.10)

MNiactasnatoun (4.10) y piBHAHHA (4.1), 3anMwemo MOro po3B’A30K, L0 3a40BOJIbHAE NOYATKOBY YMOBY
X(t0)=X01

0 i1 I

Toai BignosigHa onTManbHa BEKTOP-GYHKLiA KepyBaHHA HabyBae Burnagy

u=(u,(t)..,u, (t)=-s,(t)- [tr)l((:)),, tr)’"((:))J X, exp{j{a(a)— S (a)g l;‘:z((:))}da} :

BMUCHOBKM i nepcnekTMBM NOAanbLUNX AOCAiIAXKEHDb. Y 33aHili NOCTaHOBL,i 3a43a4i BCTAaHOB/IEHO YMOBW, MpK
AKMX PYHKLiOHAN MiHIMI3yeTbCA, 3HaMAEHO BiANOBIAHI ONTMMI3aLiMHI KepyBaHHA. MPONOHOBaHY MaTeMaTUYHY
mogenb i meTog, ii JOCAIAKEHHA MOXHA BKAOYUTM 40 3MICTY AUCLUMIMJIIH HA TEMW MAaTEMATUYHOTO MOAENIOBAHHS,
Teopii KepyBaHHA AN MaricTpiB MaTEMATUUYHMX CnewiaibHOCTeN YHiBepPCUTETIB.

Mpu po3B’a3yBaHHI NoAibHUX 33434 AOBOAUTLCA MaTW CMNPaBy 3 PiBHAHHAMM PikkaTi. 3Haxo4yKeHHA horo
po3B’A3KiB — cama no cobi cknagHa 3asava, Po3B’A3aTU AKY BAAETLCS AANEKO He 3aBXKAN. TOMY NepcnekTUBHUMU €
NMOLWYKW B HANPSAMi 3HAaXOAKEHHA Ta AOCNIAXKEHHA PO3B'A3KIB LLbOro KNacy piBHAHbD.
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Abstract. In recent decades, optimal control theory is intensively developed, which is explained not only by
the presence of complex and interesting pure mathematical problem, but also a wide range of applied problems in
various fields of science and human activity: physics, Economics, biology, ecology, medicine, energy etc. New scientific
(theoretical) and real (application) tasks differ in their complexity, resulting in not only expanding the scope of
mathematical modeling and improve the models themselves in the direction of greater their accuracy and usefulness.
Particularly acute in modern conditions of rapid development of science, technology, information technology arises
the problem of controllability of the system (process). As you know, each optimal control problem contains the
following components: 1) a mathematical model of control object; 2) goal management (T. N. The quality criterion);
3) constraints on the state (trajectory) of the system, the process time control, etc., which must be provided for the
purpose of control. The article is devoted to one of the optimization problems of mathematical control theory in
which the evolutionary process is described by linear differential equations and the control function is specified by an
improper integral.

Keywords: linear differential equation, control function, functional, inappropriate integral, optimal control,
minimum of functional, Rikkat equation.
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