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Aunnomayus. B paccmarpuBaeMoil paboTe BbIOpaH mapaMeTp peryiaspusaluul JUisl pelieHus
JMHEWHOTO HMHTETpaIbHOTO YypaBHeHHUs Bonbreppa mepBoro poma. Bo muormx paborax Obumn
UCCJIEOBAHBl PA3JIUYHbIE BOIPOCHl Ui HMHTETPAJIBHBIX ypaBHEHMH. Jlake Korma ypaBHEHUE
nepBoro TUna Boabreppbl SBIAETCA HHTErPalbHBIM YPAaBHEHUEM C TOYHBIM  BBIXOJOM,
HEKJIACCUUECKHE YpaBHEHUS, UHTEIPUPYEMbIE 10 MPENEe, SBJISIOTCS JTUHEHHBIMU, U HEJIUHEIHbIC
WHTETPAJbHBIC YpaBHEHUS SIBISIOTCS JIMHEWHBIMH, M O3TO OOYCIOBIEHO HEOOXOJMMOCTHIO
pa3pabOTKU HOBBIX METOAOB JUI €IMHCTBEHHOCTH UX pemieHuil. Ho B qaHHO# paboTe mosyueHsl
OCHOBOIIOJIAraroIUe pe3yabTaTsl A1 MHTETPAJIbHBIX ypaBHeHUN (dpenronbma nepBoro pona, rae
JUIS PELIEHUS JINHEHHBIX UHTErPAIbHBIX ypaBHEHUN Dpenronbma NOCTPOEHB! PErYIpU3HPYIOLIIE
oreparopsl mo M. M. JlaBpeHTbeBy. Ha OCHOBE MOHSATHS BBEACHHOW MPOM3BOIHON (DYHKIIUU I1O
BO3pacTaroleil (GyHKIMN HCCIeI0BaINCh JMHEHbIE HHTETpalibHbIe ypaBHEeHUs Bonbreppa nepsoro
pona. Llenbro mccrnenoBaHMs SBISETCS MOCTPOCHUE PETYISIPU3UPYIOIIEro oleparopa U BbIOOp
napaMmerpa peryaspusauuu. Ilpu uccienoBaHMM TNPUMEHSIOTCSA IIOHATHE IPOU3BOAHOM IO
Bo3pacraromei  ¢GyHKIuMU, Meron perymspuzanud  1nmo M. M. JlaBpeHThEeBY, MeETOIbI
(YHKIIMOHAJIBHOTO aHaliu3a, METOJbl NpPeoOpa3oBaHUSl YPaBHEHWUH, METOIbl MHTErPajbHBIX U
muddepeHnnanbHbIX ypaBHeHUH. [lapamerp s perysispusanuu BeIOpaH. Perymspusupyromuit
orneparop 1o M. M. JIaBpeHTbEeBY IOCTPOEH M JJOKa3aHa TEOpPEMa €IMHCTBEHHOCTH. [IpennoxeHHbie
METOAbl MOKHO MCIIOJIb30BaTh JUIsl MCCIIEOBAHUS HHTETPAJIbHBIX, UHTErpo-anuddepeHnuanbHbIX
yYpaBHEHUH THIIa HHTErpajIbHOrO ypaBHEHUs Bonbsreppa nepBoro pona, a Takke NIpH KayeCTBEHHOM
MCCIIEIOBAHUN HEKOTOPBIX MPUKJIAJHBIX IMPOLECCOB B 00JACTH (DU3MKH, HKOJIOTUHU, MEAULUHBI,
reopu3uKe, TEOPUH YIPABICHUE CIOXKHBIMU CHUCTEMaMHU. B CBS3M ¢ MpUMEHEHHEM HHTErpajbHbIX
YpaBHEHUH pa3BUBAIOTCA HOBBIE 00JacTH, HANpuUMeEpP, B HKOHOMMUYECKHX HayKaX, B HEKOTOPBIX
pasgenax Ouonoruu W T. A. Moryr ObITh HCHOJb30BaHbl MPH AaJbHEHIIEM Ppa3BUTHH TEOPHUU
MHTETpalbHbIX ypaBHEHUN BombpTeppa mnepBoro poma. A TakKe NpPU PEHIEHHMM KOHKPETHBIX
IIPUKJIAIHBIX 3a7a4, IPUBOJAIINX K YPAaBHEHUSAM IIEPBOTO POJIA.

Abstract. In this paper, we have chosen a regularization parameter for solving the linear
Volterra integral equation of the first kind. Various questions for integral equations have been
investigated in many papers. Even when the Volterra equation of the first type is an integral
equation with an exact output, non-classical equations integrable by the limit are linear, and
nonlinear integral equations are linear, and this is due to the need to develop new methods for the
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uniqueness of their solutions. But in this paper, we have obtained fundamental results for Fredholm
integral equations of the first kind, where regularizing operators are constructed according to M. M.
Lavrentiev for solving linear integral Fredholm equations. On the basis of the concept of the
introduced derivative of a function with respect to an increasing function, linear Volterra integral
equations of the first kind were studied. The aim of the study is to construct a regularizing operator
and choose a regularization parameter. In the study, we have applied the concept of a derivative
with respect to an increasing function, the regularization method according to M. M. Lavrentiev,
methods of functional analysis, methods of transformation of equations, methods of integral and
differential equations. The parameter for regularization is selected. Regularizing operator according
to M. M. Lavrentiev is constructed and a uniqueness theorem is proved. The proposed methods can
be used for the study of integral, integral-differential equations such as the Volterra integral
equation of the first kind, as well as for the qualitative study of some applied processes in physics,
ecology, medicine, geophysics, and the theory of control of complex systems. In connection with
the application of integral equations, new areas are developing, for example, in the economic
sciences, in some sections of biology, etc. They can be used in the further development of the theory
of Volterra integral equations of the first kind. And also, when solving specific applied problems
that lead to equations of the first kind.

Knrouesvie cnosa: HenpepbIBHBIE YCIOBHS, IEPEMCHHEIE.
Keywords: continuous, conditions, variables.

Beeoenue

Teopernueckass yacTb MHTETpabHBIX ypaBHEHUI H3ydajachb M HCCIIEI0BAlach BO MHOTHX
pasnuuHbIX paborax. B wactHOCTH, B pabore [1] paccmoTpen 0030p pe3ynbTraToB HCCIIETOBAHUIMA
WMHTETpalbHbIX ypaBHeHUI Bosbsreppa BTOporo poma. B pabore [2] u3yuaroTcss MHTErpaibHbIE
ypaBHeHUsT BombTeppa mHepBOoro M TPETbETO pOJAOB C DNMAJKUMM SApAaMH, TA€ HPUBOAUTCA
JTIOKA3aTeIhCTBO CYIIECTBOBAHUS MHOTOINApPaMETPUUECKOTO cemeicTBa pemieHuil. B pabote [3]
WCCIIEIOBAaHbl JIMHEWHBIE HUHTETpalibHble ypaBHEeHHs PpearoipMa MepBOro pojaa, A KOTOPBIX
MIOCTPOEHBI PEryIsipU3upyrolye oneparopsl no JlaBpentseBy. B pabdore [4] npuBoguTcs Teopus u
UCIONIb3YIOTCSl YMCIIEHHBIE METOJbl PEUICHUs] HEKJIACCUUYECKHMX HHTErpajbHBIX YpaBHEHUU
Bonbsreppa nepsoro pona ¢ quddepeHIupyeMbIMU U OTJIMYHBIMU OT HYJIS SApaMu Ha AuaroHanu. B
pabotax [4-7] mpuBeneHBI NMPUMEHEHHs] HEKJIACCUYECKUX HHTETpaIbHBIX ypaBHeHUU Bombreppa
MEPBOTO Po/ia B Pa3HBIX MPUKIAIHBIX 3a/1a4ax. B pabote [8] ucmonb3yeTcss METON peryisipu3aiiu
M. M. JlaBpeHTbeBa Il MHTETPAIBHBIX ypaBHEHUM Bomapreppa mepBoro poja ¢ INIaAKUMH H
OTJMYHBIMA OT HYIS siipaMd Ha JauaroHanu AuddepeHIupyeMbIMUA PEIICHUSIMHU, IS KOTOPBIX
MOCTpOeHO TpuOmDKeHHoe pemieHne. B paborax [9, 10] momydeHbl AOCTAaTOYHBIE YCIOBHUS
€IMHCTBEHHOCTH PEIICHUN U MCCIEA0BAHBI BOMPOCH! PETYASPU3ALMHN PEHICHUN CUCTEM JMHEHHBIX
U HEJMHEWHBIX MHTETPalbHBIX ypaBHeHUU Bombsreppa mepBoro u Tperhero poaos. B pabote [11]
JI0Ka3bIBAETCS TEOpEMa €IMHCTBEHHOCTH PEIICHUN U HAXOAUTCS Peryasipu3upyOIUii orieparop st
pelIeHns CUCTEMBl JTMHEHHBIX MHTErpajbHbIX ypaBHeHU dpearoiabma TpeThero pona. B padorax
[12, 13] wucnonb30BaH HOBBIM MOAXOM [UJIi HCCJIENOBAHUS BOMPOCOB CYIIECTBOBAHUA U
€IMHCTBEHHOCTH PEILICHUM CKAJSIPHBIX MHTETPalbHBIX ypaBHEHUH Dpearoiabma TPEThero poja C
MHOTOTOYEYHBIMH OCOOEHHOCTSIMM U UX cucreM. B paGore [14] mpuBeneHbl pe3yabTarhl IO
UHTErpalbHbIM ypaBHeHUsIM Bonsreppa mnepBoro poma. B paborax [15-17] mnocrpoen
PETYASpU3UPYIOLIMI Omeparop Jil pPELIEHUS HEKJIACCUYECKOI0 MHTErpajbHOIO YypaBHEHMS C
yCIIOBUSIMH JIMMIIINIIA U TOKA3aHbl TEOPEMBI €IMHCTBEHHOCTH.
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B nanHOli paboTe BBIOpaH mMapaMmeTp pEryisipu3aluu JUIsl PElIeHHs] HEKJIaCCUYECKOTro
JINHEMTHOTO MHTETPaIbHOTO ypaBHEHHs BonsTeppa nepBoro poza.

Ilocmanoexa 3a0auu:

PaccmoTpuM HHTErpanibHOE ypasHeHue
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VYpasuenue (12) 3anumem B Buae [15, 16]:
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3axnouenue
[locraBneHHass 3amadya MOJHOCTBIO paspemieHa, T.e. [lapamerp [ peryinspusaiuu
HEKJIaCCHUeCKoe MHTerpalibHOe ypaBHEeHUE BonbTeppa nepBoro poaa BeiOpaH. Perynspusupyromuit
oneparop o M. M. JIaBpeHTbEBY NOCTPOEH U JI0Ka3aHa TEOpEMa €IMHCTBEHHOCTH PEIICHHH.
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