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Different mathematical models in many cases reduce to the differential eq-
uations of the hyperbolic type. These equations are most frequently found in
physical problems concerned with processes of vibration, e.g. the problem of the
vibration of a string, membrane, gas, electromagnetic oscillation etc. Characte-
ristic property of the processes, describable by this kind of equations, is finite
velocity of their propagation. The purpose of the paper is to investigate the prob-
lem of vibration processes, which defined by the hyperbolic equation, and op-
timal control of these processes.

Huddepenunanbupie ypaBHEHUSI B YAaCTHBIX MPOU3BOAHBIX SIBISIOTCSA OJI-
HUM U3 HanOoJiee CIOXKHBIX U OJJHOBPEMEHHO MHTEPECHBIX pPa3eioB MPHUKIAI-
HOWM MaTeMAaTHUKH. YPAaBHEHUSMU B YAaCTHBIX MPOU3BOJHBIX OMUCHIBAECTCS MHO-
KECTBO PAa3HOOOPA3HBIX (PU3UUYECKUX SBICHHM, TIOATOMY C X ITOMOIIBI0 MOXKHO
C YCIIEXOM MOJEIIMPOBATh CaMble CJIOKHBIE SBJICHUS U MPOLECCH (3a1auu 1ud-
¢by3un, ruAPOANHAMUKH, KBAHTOBON MEXaHUKHU U T. 11.).

OnHUM W3 OCHOBHBIX THUIOB TU(DPEpEeHIMATBHBIX YPAaBHEHUN B YaCTHBIX
IIPOU3BOHBIX SIBIISIOTCS TUIEpOOIMYecKUe ypaBHeHusa. B manHoi pabote pac-
CMaTpUBAIOTCS YPaBHEHHUS C YaCTHBIMU MPOU3BOJHBIMH BTOPOTO MOpPSJIKA T'H-
nepOOIMYECKOro TUIA, KOTOphle HanboJiee 4acTo BCTPEUAOTCsS B 3ajayax Ma-
TeMaTU4YecKon (PU3UKHU, CBSI3aHHBIX C IPOLIECCaMU KoJieOaHUH.

[IpencraBnsieT MHTEpEC yIpaBIeHUE MPOLIECCOM KOJeOaHuil ¢ 1enbto Gop-
MUPOBaHHS TaKUX PEKUMOB, KOTOpble OyAayT obecneuuBarh Haubosee 3¢ dek-
TUBHOE MPOTEKAHNE UCCIIEyEMbIX MPOIIECCOB. 3aja4ll ONTUMAIBHOTO YIIpaBJie-
HUS TIPOIIECCOM KOJIEOaHHM 3aKII0Yal0TCS B TOM, YTOOBI M3 MHOXKECTBA JIOMyC-
TUMBIX YIpaBJICHUN BbIOpaTh HAWIYYIIME B OMPEACTIEHHOM CMBICIE YIIpaBiie-
HUSL.

VYpaBHeHHs TUIEPOOINUECKOTO THIIA, KaK MPABUJIO, HE TIO3BOJISIOT MpUMe-
HATH KJIACCUYECKHUE METOJbI MCCIIEIOBAHUM, YTO AENAET UX MU3yUeHUE aKTyallb-
HOU U CJIOKHOM 3a/1a4ei.

PaccMmoTpum dopmalibHYIO MOCTAHOBKY 3a/1auu ISl KOJIeOaTeIbHOro Mpo-
1ecca B OJJHOMEPHOM Cilydae, KOTOPBIN 33aeTcsl TUIepOOIMYECKUM YPaBHEHU-
eM:
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3nech pynkuuu W, (f) U W,(¢) He 3anaHbl. MI3MeHsAs UX 3HA4Y€HUs, Mbl MO-
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x=l = “2 (t)’

KEM YTIPABIIATH MPOIIECCOM KOJiIeOaHUH.
VYnpasnenue OyzneM OCYyLIECTBIIATh, OAOUpas KpaeBble yCIoBUs W,(f) U

W, (#) Tak, 4TOObI B YKa3aHHbII MOMEHT BpeMeHU I cTpyHa MpUHsJIA 3aJJaHHOE
nosioxkeHue z(x). opmalibHO 3TO YCIOBHE 3alMCHIBAECTCA B BUAC QYHKIIMOHATA
KauecTBa:

J= j(u(x,T) — z(x))*dx — min. (3)

VYnpasnstomue pynxmuu p, (7)) 1 p,(¢) B 3agade (1)-(2) OyneMm uckarb B
BUJIC:

(=S 1R, (0)
(4)
W, () = quQk(t),

rae R, (x,t), O,(x,t) — 6azucHble QyHKUUH, 7,, ¢, — HEU3BECTHBIC INapa-

MeTpel, kK =1,m. B yactHOCTH, QpyHKIMM W, (f) U W,(f) MOXKHO UCKaThb B BUAE
OTpE3KOB psana Pypsoe:
» N Tkt 5, Tkt
w()=r + Zrk sin—+ Zrk cosS—,
k=1 k=1 T
2 Tht & Tkt ©®)
Mo ()= g5 + D g, sin——+ D q; cos—.
P r S T
JUisl HaXOKIEeHUsl ONTUMAJIBHOTO BbIpaKeHUs A QyHKUuM W, (1) u W, ()
u3 (4) HEOOXOAMMO PEUIUTh CIEIYIOUIYIO 3a/1a4y ONTUMHU3ALINN:
/
J= j (u(x,T) - z(x))’dx — min_ . (6)
0

Gy k=1,m

3nech u(x,7) — npoguiib CTPyHbI B KOHEUHBI MOMEHT BpeMeHu 7, moiy-
YEHHBIN U3 pemeHus 3a1aun (1) ¢ KpaeBbIMU yCIOBHIMU (2) C TOMOIIBIO METO-
na Oypee.

MunnMuzanus pyHkunoHana (6) o NepeMeHHbIM 7, g, k =1,m, no3Bo-

JSI€T HAWTHU Takhe 3HAY€HHUs dTUX [apaMeTpoB, KOTOPbIE 00ECIIEUYUBAIOT ONTH-
MaJlbHOE NPOTEKaHKUEe Mpoluecca KoneOaHuil, HapUMep CTPYHbI, B CMbICIIE OJIU-
30CTH 3HA4Y€HHUs (DAKTHUECKOTrO U 3aJaHHOTO €€ Mpo¢uis B KOHEUHbIII MOMEHT
BpemeHu 1.



