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[TosiBIeHWE HOBBIX MATEPUANOB C BSA3KOYIPYTMMH CBOMCTBAMH B POMBIIIICHHOCTH
€CTECTBEHHBIM 00Pa30M CTAaBUT 3aJ1auy IOCTPOCHHUS UX MATEMATUYECKUX MOJICIICH IeOPMUPOBAHUS
U TOPOYHOCTH C KCHOJIB30BAaHHEM HEKIACCHYECKUX MAaTEMaTHYeCKUX IOIX0I0B. B pabore
UCCJICIOBaHbl MaTEMAaTUYeCKUE MOJICNHM, OIUCHIBAONIME JeopMalMi BS3KOYINPYTUX CpPell.
PaccmoTpenHble  Mozenu  pa3paboTaHbl C  [OMOINBI  JJIEMEHTOB  JIPOOHOrO  HHTErpo-
muddepenimansHoro ucunciaenus [1]. B kauectBe npumepa npuBeaéM HETUHEHHYIO OJJHOOCHYIO
Mozenb THa MakcBelula B HHTErpalibHONW (OpMe, XapaKTEpU3YIOIIYIH0 3aBUCHMOCTb MEXKIY
HanpsokerueM o (t) u nepopmanmeii ¢ (t) Tena B MOMEHT BpeMeHH t
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E, #, N, m — HeoTpuUaTeiabHBIE MOCTOSHHBIC BENWYHMHBI. HaliieHbl pemeHus WHTETPaTbHOTO
ypaBHeHus (1) B cleAyromux cuyJasx:
1) upu wHampsokenuu Buma  oft)=o,[H({t)-H(t-t,)] (o, >0 H(t)—dyukuus Xepucaiina),
OIMCHIBAIOLIEM Harpyxenue 1 t: 0<t <t, u pasrpy3ky s t: t, <t <T, pelieHre uMeeT BUJ
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2) Ipd  KYCOYHO-TIOCTOSIHHOM  HarpyKeHuu  of(t)=o,H (t) +zN:(0'i —o  H(@t-t,,)—o H(t-t,),
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Pa3paborana Meronuka MJIEHTU(QUKALUU MapaMeTpoB JUIs MATHAALATH BHUJIOB APOOHBIX
MoJiesiell Ha OCHOBE 0a30BOM MH(pOpMaLMU JUIsl SKCIEPUMEHTANbHBIX KPUBBIX IMOJ3YYeCTH MpHU
ITIOCTOSIHHBIX HaNpspKeHWsX. Ha mepBoM JTame HCHonb3yrTCs XapaKTEpHbIE SKCIEPUMEHTAIbHBIC
TOUYKU TMarpaMM, ocOOEHHOCTH MOBEACHUS MOJIeNIel TpU HEOTPAHUYEHHOM BO3PACTaHUM BPEMEHH.
TakuM 00pa3oMm, OIpenesstoTCs HadajdbHble NpuOIMKeHUs napameTpoB. Ha BTopom 3tame
OCYILIECTBIISETCS YTOUHEHUE 3TUX NTapaMETPOB METOIOM ITOKOOPAUHATHOTO CITyCKa U MUHUMH3aLluU
(GyHKIIMOHAJA CPETHEKBAAPATUIECKOTO OTKIOHEHUS paCYE€THBIX 3HAYEHUH OT SKCIIEPUMEHTAIbHBIX.
Wnentudukanys napaMmeTpoB Mojieel IpoOHOTo Mopsiika pealn30BaHa Ha OCHOBAaHMH M3BECTHBIX
9KCIIEPUMEHTAIIBHBIX JTAHHBIX OJIHOOCHOTO BSI3KOYIIPYTOro nepopMUPOBAHUS
MOJMBUHHIIXJIOPHIHOTO TUTacTukaTa npu Temreparypax 20 °C u 24 °C w maTH ypOBHSIX
PacTITMBAIOIIEr0 HANpsDKEHUs. B pesynpraTe annmpoKCHMMaluy SKCIIEPUMEHTAIBHBIX JaHHBIX AJISA
mozenu (1),(2) momyuensl mapametpol: a=0,265; E=405,730 Mlla; #=132,175 Mlla-c*; (=1,262;
y=1,182. CpenHsis TOrpeUIHOCTh  ANIPOKCHMAlUNd 1O TMATH  YPOBHSM  HarpyXeHHUs
o, = {4,655;6,288;8,738;10,372;12,005} MIla (0<t<8 yac) ¥ pasrpy3ok (t>8 yac) paBHa A =10,202%.
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Ha puc. 1 B kadectBe mpumepa m3o0paskeHa peakims ApoOHOW Mozemu (1) Ha KycouHo-
MTOCTOSTHHBIE PEXKUMBI HarpYyKEHHSs, IPX KOTOPBIX 3HAUCHUS 1ehopMaliiii BRIYUCISUTHACKH 110 (hopmyiie (3).

CpenHsisi TOrpelHOCTh alllPOKCUMALMKA 110 BOCBMH YpPOBHSIM HalpsDKEHUN paBHa A=11,001%.

AmnHanornyHeie PE3YIbTATHI aHHpOKCI/IMaHI/Iﬁ IMOJIYYCHBI AJIs1 BCEX NCCIIEAYEMBIX MOHCHCﬁ. HOJ’Iy‘ICH&
Xopomasa KOppCInpOBaHHOCTb paC'-IéTHBIX M ONBITHBIX JAaHHBIX KaK JJId KBAa3UMCTAaTHYCCKHX, TaK U
AJIs1 KYCOYHO-IIOCTOSAHHBIX PCXKUMOB Har‘pymeHI/Iﬁ.
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Pucynok 1 — Dxcnepumenmanvivie (CHAOWHbIE TUHUN) U pACUEeMHble (WMPUXOGble TUHUL) Kpugble no moodeau (1)
BA3KOYNPY2020 0epOPMUPOBAHUS NOTUSUHUIXIOPUOHO20 NIAACMUKANA NPU KYCOYHO-NOCMOSIHHOU HAZPY3Ke C YPOGHIMU
Hanpscenuil 01=4,655 MIla (1), 02=6.288 MIla (2), 03=8.738 Mlla (3), 0s=10.372 MIla (4), 05=6.288 Mlla (5),
06=10.372 MIla (6), 01=4,655 MIla (7), c nocredyroweii pazepysxou og=0 Mlla (8) npu T=24 °C
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The paper solves the problem of constructing deformation and strength mathematical models
using elements of fractional integro-differential calculus. As an example, a nonlinear Maxwell-type
model is given in integral form (1), which characterizes the relationship between stress o(t) and
deformation &(t) of the body at time t. A parameter determination technique for fifteen types fractional
models based on information for experimental creep curves at constant stresses has been developed.
Responses of fractional models to piecewise constant loading modes were studied. A good correlation
has been obtained between the calculated and experimental data for both quasistatic and piecewise
constant loading modes.
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