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MIHICTEPCTBO OCBITH I HAYKH YKPATHH
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Pexomenoosarno 0o nowupenns uepesz mepesicy lnmeprem
HAYKOBO-MEXHIUHOI0 padoio MyKkauiecbKko2o 0epicagHo20 YHigepcumeny
(npomoxkon Ne 4 gio «12» mpasns 2021 p.)

Coal
CyuvacHi TeHJeHLii PO3BMUTKY HayKM H OCBiTM B yMOBax HNOIJIHOJIEeHHS
€BpOiHTerpamiiiHux mpomeciB : 30ipHUK Te3 JOMOBIAEH 3a MaTepiasamu

VI Beeykpaincbkoi HaykoBO-pakTUyHOi KoH(pepenuii, 13-14 TpaBusa 2021 p.,
MyxkaueBo / Pea.xoun. : T.J[.Illepban (ron.pen.) Ta iH. — MykadeBo : Bua-so M1V,
2021. - 572 c.

VY 301pHUKY TIPEACTABJICHO Te€3W JIONOBieH 3a Matepiagamu VI Beeykpaincbkoi
HAyKOBO-TIPAaKTHUYHO1 KOoH(pepeHIii «CyyacHi TeHJIEHIli pO3BUTKY HAyKH W OCBITH B
yMOBaxX MOTJIMOJIEHHSI €BPOIHTETPAIlIMHUX MPOIIECIBY. YUYacHUKaMu KOHdepeHIii
PO3IMIIIHYTO MPOOJIeMH Ta MEPCIEKTUBU PO3BUTKY MEAAroriyHOi OCBITH, TICUXOJIOTO-
NeJaroriydi  achekTd 1HAUBIAYaJbHOI TpaekTopii NpodeciitHOro CTaHOBJICHHS
0COOHMCTOCTI, Cy4yacHI OpPIEHTUPU PO3BUTKY EKOHOMIKH, YNPABIIHHS Ta 1H)XXEHepIi,
aKTyalbHl MpoOJEeMU PO3BUTKY cepu 0O0CIyroByBaHHS, TYpU3MY Ta 30€pe’KEHHs
ICTOPUKO-KYJIBTYPHOI ~CITAIIIAHU, TEHACHII PO3BHTKY CY4YacCHOTO CYCHIJIbHO-
MOJITHYHOTO Ta KYJIBTYPHO-MHCTEIIHKOTO TIPOCTOPY.

Bunanus pospaxoBaHe Ha HAyKOBIIIB, MEAaroriB, BUKJIAJIayiB, acHipaHTIB Ta
CTYJICHTIB, Kl 3aiiMalOThCsI HAYKOBO-/IOCI1THOIO POOOTOIO.

Penakuiiina xoJierisi:

lepoan T./. — n1-p ncuxoi. Hayk, nmpodecop (royiosa);

I'o6aux B.B. — 1-p exoH. Hayk, mpodecop;

Kobans B.1. — kanj. nej. HayK, IOLIEHT;

Iirom B.A. — xaHj. €KOH. HayK, AOLICHT;

MakcroroBa O.B. — poBignuii paxisenr BHT/I.

BianoBiganeHICTE 3a JOCTOBIPHICTH (DaKTIB, BJIACHUX IMEH, IUTAT, Up Ta
1HIIIKX BIJIOMOCTEN HECYTh aBTOPHU ITyOIiKaIlii.
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CIIOKMBA4iB Ta OaXaHHS TMParHyTd JO0 CTaJOr0 PO3BUTKY CTald OCOOJHMBO
IIOMITHHMH.

Otxe, maHgeMist — I1e BEJIWYE3HUH JOCBiA, cTpec, Ta 00poThOa 3a MalOyTHE
Oynp-skoro mianmpueMctBa. Ll cuTyallis crajiia poO3MIMPEHHSIM MOXKIHWBOCTEH IS

OJIHUX, PO3YapyBaHHSIM JJIsI 1HIIINX, aJie B TOM YK€ Yac — BaXKKOIO JIJIS BCIX.
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ROSUL R., IHNATYSHYN M.,
Mukachevo State University

DETERMINATION OF THE PARAMETERS OF RHEOLOGICAL LEATHER
MODELS BY THE INDIRECT METHOD

There are materials, tissues, biological tissues, physical systems that have
elastic-viscous properties, i.e. show elastic and viscous properties at the same time.
Theoretical and experimental study of such systems is carried out using rheological
models.

Researchers use different rheological schemes that transform into differential
equations. The solutions of the corresponding differential equations are functions of
time and contain the parameters of the rheological scheme:

g(t):g(t,Ei,nj)

ot)=olt,E, 17 @
where t - the time of the study of the process, ¢ - the relative deformation, o - the
stress, E, - the modulus of elasticityi - -th element of the model, 7, - the fluidity j-the

element of the model.

We formulate the problem of finding the relaxation parameters of the
rheological model in general. Let 1<i<m, where m - number of relaxation
parameters ¢, rheological model, ¢ - parameter determined from the initial

conditions. So, all the unknown parameters of the model g=m+1. These unknown,
«,and c, can be found as a solution of a system of nonlinear equations:

g(tl,ai,c):g(tl);

et i c)=elty); (2)

or
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olty,a;,¢)=oft,); (3)

G(tliai’c)zg(tCI);
where k - equation number 1<k <q.

In what follows we will consider a system of equations (2).
Results and their evaluation
The elastic properties of the leather are described by Hooke's law, fig.1:

oc=E-¢, 4)
and viscous properties - Newton's law, fig.2:
o=n-¢& 5)

where & - time derivatives of relative deformation ¢.

t

;1:: ’—‘

t

Fig. 1. Rheological model of the elastic element, a - the model of the elastic element,b - deformation of the elastic element by
step load.
G o

t

t

Fig. 2. Rheological model of a viscous element, a - model of a viscous element,
b - deformation of the viscous element by step load.

Let’s consider the following rheological model, Fig.3.

P
E,

E; G

Nz
Fig. 3. Rheological rrllodél of the leather.
We transform the model, fig. 3., in the differential equation, given that when
connected in parallel, Fig. 4, we have the ratio:
o=0,1%0,,
o,=1n-€,

6)

o,=E-¢;
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Fig. 4. Voigt's model.
and in series connection, fig. 5, we have the ratio:
E=g+&,,
oc=E-¢g;

7)

O':]].é‘z;

Fig. 5. Maxwell's model.

We introduce the notation describing the rheological model, fig. 3:
o - stress arising under the action of force P,

¢ - relative deformation that occurs under the action of force P,
o, - the stress that occurs in the elastic element E,,

g, - the relative deformation that occurs in the elastic element E,,

o,. - the stress that occurs in the elastic element E,,

g, - the relative deformation that occurs in the elastic element E,,
o,, - the stress that occurs in the viscous element 7,,

¢, - the relative deformation that occurs in the viscous element 7, ,
o, - the stress that occurs in the viscous element 7,,

g, - the relative deformation that occurs in the viscous element 7, ,
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MyKkauiBChKHIA Iep)KaBHUI yHIBEPCUTET

CYTh IHBECTHUIIN SIK EKOHOMIYHOI KATEI'OPIi

CyTHICTh 1HBECTHUIIIM, HAacaMIiepes] sIK €KOHOMIYHOI KaTeropii, 3yMOBIIOE iX
POJIb, BILTMB 1 3HAYE€HHSI HA MAKpPO - 1 MIKPOPIBHI.

Ha MakpopiBHI IHBeCTHIIll, a HaAWOUIbII  KamiTaJbHI BKJIAJEHHS, €
(GyHIAMEHTOM Ta HAPDKHUM KAaMEHEM Yy MOJAJbIIOMY PO3BUTKY HAIIOHAJIBHOI
€KOHOMIKM YKpaiHH, METOI SIKOTO TMOBUHHO OYyTH, Hacammepena MiJBUIIEHHS
€()EeKTUBHOCTI CYCHUIBHOTO BHUPOOHUITBA 33 PAXYHOK: OHOBJIEHHS BUPOOHUYUX
(GoHMIB; CTBOPEHHS HEOOXIJHOI CHUPOBHHHOI 0a3W; BHUKOPUCTAaHHS HOBITHIX
TEXHOJIOTIM ¥ 1HHOBAlLllii 3 METOI 3HWXEHHS BUTpAT BUPOOHULTBA Ta oOOIry,
MOJIMIIEHHS ~ SKOCTI  BITYM3HAHOI  MpoayKmii  Ta  3a0e3neyeHHs i
KOHKYPEHTOCTIPOMOKHOCTI; ~ BHPIIICHHS COIIJIbHUX TNpoOJieM, y TOMY YHCII
0e3p0o0ITTs Ta 3HUKEHHS MOJANBIIIOTO BIITOKY (paXOBUX MPAIliBHUKIB.

Pe3ynpTaToM 1bOr0 MOBMHEH CTaTH 30a7aHCOBAHUM PO3BUTOK YCIX Talmy3eu
€KOHOMIKM 3  ypaXyBaHHSM PETIOHAIBHUX  OCOOJMBOCTEH, HAPOIIyBaHHS
€KOHOMIYHOTO TIOTEHIllaly KpaiHM Ta perioHiB; 30UIBIICHHS 1 TOJIMIIEHHS
CTPYKTYpH €KCIIOpTYy; 3a0€3MeYeHHs MO3UTHUBHUX CTPYKTYPHHX 3pYIIEHb B
€KOHOMIIII.

KamitaneHi BkIaJeHHsT Yy TpUAOAHHS CydacHOro oOOJiaiHaHHS OOJaHAHHS,
MOJEpHI3alil0 Ta OYIIBHUITBO OyadiBedb, 1HXEHEPHUX CHOPYH, NpUAOaHHSA
BUCOKOTEXHOJIOTIYHMX MaIIUH TpHU3BeAe 10 3O0UIBIICHHS pPeaJbHOTO KarmiTany
CyCHIJIbCTBA, a BHACIIJIOK I[bOTO 30UIBIIUTHCS HalllOHAJIbHE 0ararcTBO Ta
BUPOOHUYMI MOTEHIIa)l Y KpaiHH.

CraH eKOHOMIKM KpaiHM TakoX Oynae 3aiexatd 1 Bil €(PEeKTUBHOTO
¢GyHKITIOHYBaHHS CyO0'€KTIB TOCTIOIAPIOBaHHS, HAacaMIiepe]] KOMEPIIHHUX CTPYKTYP.
Tomy iHBecTuIii, 1 HalTIepIIIe KamiTalbHI BKJIAJACHHS, € OCHOBOIO ISl 3a0€3MeUeHHS
1i€i e(EeKTUBHOCTI Ha MIAMPUEMCTBI.

kim0 roBOpUTH TIPO IHBECTHIlI HA MaKpPOPIBHI, TO BOHM HEOOXIAHI st
JOCSITHEHHSI HACTYMHUX IIJIeH, 30KpeMa TMPU3BECTH JIO MIJABUIICHHS PIBHS
BUPOOHUIITBA Yepe3 BIPOBAHKEHHS HOBOI TEXHIKHM 1 TEXHOJIOTiH; 30UIbIICHHS 1
posipeHHst cep AISIBHOCTI; 3HMXKEHHS COOIBapTOCTI BUPOOHUIITBA 1 peaizaiii
MPOJYKIIIi, MiABUIIIEHHS TEXHIKUA O€3MeKH 1 31HCHEHHS MPUPOJOOXOPOHHUX 3aXO0/IiB.
Sk HACTIOK BOTO MOJIMIIEHHS SIKOCTI 1 3a0e3neYeHHs KOHKYPEHTOCIIPOMOYKHOCTI
OPOIYKIIi Ta MIIPUEMCTB Ha €BPONENCHKOMY Ta MI)KHAPOIHOMY PUHKAX.
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