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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

ByKOHaHHS 3aBJaHb IEPCIEKTUBHOIO IIJIaHY PO3BUTKY HAyKOBOT'O HAINpsAMY "MaTeMaTy4Hi HayKu Ta IPUPOJHNYL

Hayky" CYMCBKOTO [E€P>KaBHOI'O YHIBEPCUTETY

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Fulfillment of tasks of the perspective plan of development of a scientific direction "Mathematical sciences and
natural sciences" Sumy State University

Pedepar yKpaiHCBKOIO:

P03BUTOK Cy4acHUX TE€XHOJIOTIH OCTIMHO CIIPSIMOBYE BUpIillIeHHs! HOBUX Qi3UYHUX i TEXHIYHUX NTPOOJIEM, 3 IKUMU
CTHKAEThCS moanHa. OJHI€I0 3 TaKKX TPOOJIEM € TEPTSI JIbOAY, 110 Ma€ SIK IPAaKTUYHUI [IOCBI], JIIO[CbKOI B3aeMO/Iil
(Hanmpukian, BOLIHHS Ha JIbOLY), TaK i IPUPOAHI aCNeKTH (HalPUKJIak, PyX JIbOLOBUKIB). Y MOBCSIKIEHHOMY JKUTTI
MOJIEJIIOBAHHS TEPTS JIbOAY € KOPUCHUM JJ151 JIIOOVHY [IPYU BUBYEHHI ITPOLECIB IIPU NPOEKTYBAHHI INTYYHUX
JIbOJIOBUX CEPENOBUIL, TAKUX 5K BIUIMB PYXY JIbOJOBUKIB Ha KJIIMaT, & TAKOXK IIPY JOCJIIKEHH] Pi3HMX MaTepiasiB i
KOMIIOHEHTIB, 1[0 PyXaloThCs MO JIbOy, HAIIpUKJa, TPYU CTBOPEHHI €JIEeMEeHTiB i KOHCTPYKIiil B MaIMHOOYIyBaHHI
Ta 3MMOBUX BUaxX CIIOPTY. Mozeb IpecTaBieHa CUCTEMOIO TPbOX OJHOBUMIPHUX IUQepeHIiasbHAX
rapabosiyHUX PiBHSIHb B YACTMHHUX MOXiAHUX. Y 1Iii1 MOZIEJIi CUIN TePTS 334aI0ThCS B'SI3KICTIO i TOBUIMHOIO IIJTiBKY,
Kl BU3HAYaIOTbCS1 KOMOIHOBAaHMM BIIJIMBOM TaHEHHS i TUCKY Ha IIOBEPXHIO JIbOAY. 3TiAHO 3 MM MiAXOMIOM,
¢dpuKuiliHe HarpiBaHHS 3MiHIOE TEPTS 32 PAXYHOK TEPMOIIOM SIKLIIEHHSI IOBEPXHi a60 YTBOPEHHSI TeTePOreHHOi
TOHKOI [IOBEPXHEBOI IJIiBKY, 110 CKIAJAETHCS 3 IPOCTOPOBO i YaCOBO 3MiHHUX KPUCTAJIIB i TiJITHOK PO3M'SIKIIEHOTO
JIbOZYy. MU NOSICHIOEMO, YOMY TEPTSI JIbOAY 3MEHILIYETHCS 3i 301/IbIIEHHSIM IBUIKOCTI KOB3aHHSI, JOCSITaloun
3HA4YE€HHS, [IPU SIKOMY Ha [TIOBEPXHi YTBOPIOETHCS TOHKUM OJHOPITHMIM 1ap BoAU. JIa3epy Ha BiJIbHUX €JIEKTPOHAX
(JIBE) € noTy>XHUMMU [KepeslaMU eJIEKTPOMArHiTHOTO BUITPOMiHIOBAaHHS TEPArepLioBOro Aianas3oHy y pisHUX cdepax
IiSTIBHOCTI JIFOJWHY, TAaKUX SIK JUCTAHLiMHUI MOHITOPUHT rasiB, MEJUYHUN OIJIT, Bidyasisalis, (poMancbKa
6e3mneka Towo. OHUM 3 FOJIOBHUX iX II€peBar € 3pyyHe HaJAMTyBaHHS YaCTOTH BUIIPOMiHIOBaHHS B LIMPOKOMY
Jliara3oHi i CTBOPEHHS IOTYKHUX BUXIAHUX CUTHAIIB. OHAK CJIi 3a3HAYMTH, IO Lii IPUCTPOi MAIOTh I1€BHI
HEeJIOJIiKY, TOJIOBHI 3 IKUX 1€ BEJIMKi PO3MipU Ta CKJIaAHICTh BUTOTOBJIEHHS KOHCTPYKIi, 110 B KiHIIEBOMY MiJICYMKY
obMexxye cdepy ix BUKOpUCTaHHS. TOMy OCTaHHIM 4acOM JIOCJIIIHUKY 30CE€PEIKYIOTbCS HAa BIOCKOHAIEHHI

iCHYI0YMX CX€M TaKUX IPUCTPOIB i CTBOPEHHI HOBUX. Y Halliil pobOTi MU ITpoaHaslidyBanu QisuyHi npoLecu

Pedepar aHIJIiHCBKOIO:

The development of modern technologies constantly directs the solution of new physical and technical problems
faced by man. One such problem is ice friction, which has both a practical experience of human interaction (such
as driving on ice) and natural aspects (such as the movement of glaciers). In everyday life, the simulation of ice
friction is useful for humans in the study of processes in the design of artificial ice environments, such as the effect
of glacier movement on climate, as well as in the study of various materials and components that move on ice, for
example, in the creation of elements and structures in mechanical engineering and winter sports. The model is
represented by a system of three one-dimensional partial differential parabolic equations. In this model, the
friction forces are given by the film's viscosity and thickness, which are determined by the combined effect of
melting and pressure on the ice surface. According to this approach, frictional heating changes friction due to
thermal softening of the surface or the formation of a heterogeneous thin surface film consisting of spatially and
temporally variable crystals and areas of softened ice. We explain why ice friction decreases with increasing sliding
speed, reaching a value at which a thin, homogeneous layer of water forms on the surface. Free electron lasers
(FELs) are powerful sources of electromagnetic radiation in the terahertz range in various fields of human activity,
such as remote gas monitoring, medical examination, imaging, public safety, etc. One of their main advantages is
the convenient setting of the radiation frequency in a wide range and the creation of powerful output signals.



However, it should be noted that these devices have certain disadvantages, the main of which are the large size
and the complexity of the construction, which ultimately limits the scope of their use. Therefore, recently
researchers have focused on improving existing schemes of such devices and cre
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: CuHepreTyHa MaTeMaTU4Ha MOZIEIb, KA [0JA€ PO3M SKIIEHHS TOHKOTO HIapy

MIOBEPXHi JIbOLY IIPU TEPTi 3 BpaXyBaHHSIM IIPOCTOPOBOi HEOAHOPITHOCTI fedopmaliii, HApy>KeHb Ta TEMIIEPATyPU

Haszsa HTII aHrificbKOI0: A synergistic mathematical model that presents the softening of a thin layer of the

ice surface under friction, taking into account the spatial heterogeneity of deformation, stresses and temperature
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: TexHOJIOTi]

I‘a.nysb 3aCTOCYBaHHSI: MamnHOOYAyBaHHS Ta BilCbKOBO-TIPOMUCJIOBUI KOMIIJIEKC

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Nocnimkeni Gpisuuni nporecu B CeKIyii mifcuieHHs mapaMmeTpudHoOro CyrnepreTepoJUHHOrO jaszepa
Ha BUIbHUX €JIEKTPOHAXO 7151 IIOLIYKY ONTUMAIbHUX PEXUMIB po6oTu. CyTb po60TH cynepreTepoauHHuX JIBE
I0JISITa€ Y BUKOPUCTAHHI JOJATKOBOTO MEXaHi3My MifICUIeHHS TIOPSI i3 TPAANLIHUM MeXaHi3MOM 30iJIbIIeHHS
IIPUPOCTiB aMIUITY[, CUTHAIY. SIK JOJAaTKOBUI MEXaHi3M MiJCUJIEHHS XBUJIi MOJKHA BUKOPHUCTOBYBAaTH JBOIIOTOKOBY,
I171a3MOBO-ITYYKOBY, TapaMeTPUYHY Ta iHIli HeCTilKOCTi. KOs BUKOPUCTOBYETHCS JBOIIOTOKOBA HECTAOI/IBHICTB,
TaKi NpUCTPOi Ha3MBAIOTHCS CyNepreTepoIUHHUMU IBONOTOKOBUMU JIBE. Y po6oTi po3risgaeTbcs napaMeTpuyHuil
JIBE, sIK1i1 BUKOPHCTOBYE NapaMeTPUYHy HEeCTaO1IbHICTD 5K JOIATKOBUM MEeXaHi3M MifiCUIIEHHS XBUJIb
npocTopoBUx 3apsais (XI13). CynepreTepoivHHI Jla3epy Ha BiJIbHUX €JIeKTPOHaX PUBA0JIMBi 3 TOi TOUKY 30Dy, 110
BOHU MAIOTh JIy’K€ BUCOKi LIBUAKOCTI 3DOCTaHHSI €JIEKTPOMArHiTHUX XBUJIb BXiJHMX CUTHAJIIiB IIOPIiBHSHO 3
tpaauuiiinumu JIBE. BOoHM TaKO>XX MOKYTb F€HEPYBaTU IOTYKHUI 6araTorapMOHiHMI CUTHAJI i3 MIXPOKUM
4aCTOTHUM cIeKTpoM. Taki 6araTorapMmoHiiiHi CUrHa/IX MOXHA BUKOPUCTOBYBATH [JIs1 JOCJIiJKEHHS BJIaCTUBOCTEN

MarepiasiB Ta iHIIMX CIIeliaIbHAX 3aCTOCYBaHb

ConjiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: 3menmenns snocy o6nannaunns, [ligpumenns

aBTOMaTM3allii BUpOOHUYMX [IPOLIECIB
Brnius HTII Ha moBKiJjs:
BnpoBaaskennss HTII: He snposamxeno
IIpakTuyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHs eTamy:
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