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JuddepeHimanbibie ypaBHEHUS C OTKJIOHSIOIIUMCS apryMEHTOM HaXOZST MHOT'O IPUJIOXKE-
Hul. B vactHOCTH, muddepeHInanbHbIe YPaBHEHUS C 3alla3/IbIBAIOIIUM apryMEHTOM, KOTOPBIE OIH-
CBIBAOT TPOIIECCHI C MOCIEACHCTBUEM, UCTIONB3YIOTCS TPU pacdeTax: TOPEeHUsI paKeTHOTO TOIUIHMBA, B
aBTOKOJIeOATENBbHBIX CHCTEMaX, B psife OMO(H3NIECKHX, IKOHOMHUYECKHX 3a/ad U MHOTHUX IPYTHX.
Hanuuwe 3ama3npiBaHys B OIPENEICHHON CHCTEME TIPUBOIUT K MOSIBICHUIO (DAKTOPOB, BIUSIOMIUX Ha
X0J mporieccoB. B mocnennee BpeMs NOSIBIIIMCH HCCIEIOBAHUS, B KOTOPBIX aHATU3UPYIOTCS omepa-
TopHO-IU(depeHITHATFHBIe YPAaBHEHHS B PAa3HBIX MPOCTPAHCTBAX, B YACTHOCTH B THIIHLOEPTOBOM.

B cratbe paccMaTpuBaercs (pyHKIMOHAIBHO-AU(PPEPEHIINATLHOE YPpaBHEHHE N-TO TOPsKa C
HEOTPAHWYCHHBIMY JIMHCHHBIMU OIICPATOPHBIMH KO3(P(HUIIMEHTAMU C OTKIOHCHHUEM apTyMEHTa C
Ha4YaJbHBIMHU YCJIOBHUSAMHU B THIHOEPTOBOM IPOCTPAHCTBE.

B xagecTBe MeTOa MCCIeN0BaHNS BEIOpAaH METOM TIOWCKA MpeoOpa3oBaHuil, KOTOPHIH CBOIUT
paccMaTpuBaeMyro MpoosieMy K paHee U3y4YCeHHOM.

Jlokazana TeopemMa, B KOTOPO IMOyYeHBI YCIOBUSI Ha PE30JIbBEHTHBINA OIepaTop, OnepaTop-
HbIe KO3 HUIMEHTHI, OTKIIOHEHUSI apryMeHTa, TIO3BOJISIONINE OLIEHUTh XapaKTePHUCTUIECKUH MoKa3a-
TENb PEIICHUsS (YHKIMOHAILHO-AU(PPEPEHIIHATLHOTO YPAaBHEHHUS N-TO MOPAIKA C OTKIOHCHHEM ap-
TYMEHTa B T'HJILOEPTOBOM MPOCTPAHCTBE. J[aHa MHTEerpalibHas OllEHKa XapaKTEPUCTHUYECKOTO MOKa3a-
TEJS PEelIeHUs] pACCMATPUBAEMOTO YPaBHEHHUSL.

KiroueBbie croBa: @yHKyuoHaibHO-0UDDepeHyuaIbHbIl, OMKIOHEHUE apeyMeHma, 2uiboep-
MOB0 NPOCMPAHCME0, ONEPAMOPHbBIE KOIDDuyueHmyl, pe3oibeeHma, HOpMd, XapaKmepucmuyecKull
nokasameio.

JuddepeHunanbaple ypaBHEHUST € OTKJIOHSIIOIIMMCS apryMEHTOM HaxoJsAT MHOIO
npunoxenuid. Hanpumep, muddepeHanbibple YpaBHEHUS C 3aa3/IbIBAIOIUM apryMEHTOM,
KOTOpPBIE OINHUCBIBAIOT MPOLECCH € MOCIEAECHCTBUEM, HCMONB3YIOT NPH pacdyerax: FOpeHHs
pPaKeTHOTO TOIUIMBA, B aBTOKOJeOATeNbHBIX CHCTEMaX, B psne OHOPU3NYECKUX,
HSKOHOMHMUYECKHUX 3a/a4 U MHOTUX JIpyrux. Hanuuue 3amas3npiBaHus B ONpeENEHHON CUCTEME
NPUBOAUT K TOSABJICHUIO (DAKTOPOB, BIMAIOIIMX HA XOJ IHpoueccoB. B mociennue
NECSATUIICTUSI TOSIBUWINCH HCCIENOBAaHUS, B KOTOPBIX pPAacCMAaTpPUBAETCS pPa3peLIMMOCThb
(GyHKIMOHATBHO-IU((DEepeHIMAIBHBIX YpaBHEHUH C HEOTPAaHMYEHHBIMU ONEPATOPHBIMU
kodpunmentamu [1-4], pazpemmmMocts (HyHKIHOHATBHO-IU()EepeHIINANbHBIX YPaBHEHUH,
coJiepKalmx JpoOHble mpou3BojHbIE [5; 6], paspemmmMocts OJIY ¢ cocperoTOUEHHBIMU U
pacopeneNeHHbIMU  3ama3iblBaHusAMU  [7], HcciaeayeTcss acUMITOTHKA pEelIeHH ¢
OTKJIOHEHHSIMH CTETIeHHOTO yObIBaHus [8], matorcs omenku pemeHuit @Y [9] B pasHbIx
MIPOCTPAHCTBAX, B YACTHOCTHU B TuiboepToBoM [10; 11].

PaccmoTpuM dyHKIMOHAIBHO-IU (B (HEepeHInaIbHOE YpaBHEHHE N-TO MOPsIKa
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Differential equations with deviating argument find a lot of applications. In particular, differ-
ential equations with a delayed argument which describes processes with after-effect have a great
amount of applications: burning of rocket fuel, in auto-oscillation system, in a set of biophysical prob-
lems, economic problems and many others. The presence of delay in a definite system leads to the
emergence of factors, influencing the pace of processes. Lately investigations appeared in which oper-
ationally differential equations in various spaces, particularly in the Hilbert one are considered.

Functional differential equations of the n-th order with unlimited linear operational coeffi-
cients with argument deviation with initial conditions in the Hilbert space is considered.

Method of transformations search, which reduces the problem under consideration to the pre-
viously studied one, is chosen as a research method.

The theorem, in which conditions on resolvent operator, operational coefficients, argument
deviations, allowing to value the characteristic exponent of the solution of the functional-differential
equation of the n-order with the argument deviation in the Hilbert space has been proved. Integral
evaluation of the characteristic exponent of the considered solution has been made.

Keywords: functional-differential equation, argument deviation, Hilbert space, operator coeffi-
cients, resolvent, norm, characteristic exponent.
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