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MATEMATHUYECKASA MOJEJIb 3AJAYN TUHAMUKHA
BA3KOYIIPYTUX CUCTEM C IEPEMEHHOM
KECTKOCTBIO

B pabore Ha OCHOBE HHTErpaJbHBIX MOAeNel pa3pabOTaHBl M Pa3BHTH pacdeTHEHIC
MaTeMaTHYEeCKUEe MOJCIH IS MCCIIe0BAaHUS HEIHHEHHBIX KoJeOaHWil BA3KOYNPYTHX IUIACTHH,
KPYTOBOH HUIMHAPHYECKOH MaHeIH U LUIHHAPUYECKOH OOONOYKU C TMEePEeMEHHOM JKECTKOCTHIO.
Wn.: 1. bubmuorp.: 8 Ha3B.

KioueBble clI0Ba: MaTeMaTHyecKas MOJEIb, MEPEMEHHas JKECTKOCTb, BSI3KOYIPYyrue
CHCTEMBI, HEJIMHEHHBIE KOJIEOaHUsl, 3a7a4a JUHAMUKH.

IHocranoBka mnpoljemMbl U aHaau3 Jureparypbl. IlnacTtuHsl
MEpEeMEHHOW TOJIIMHBI HIMPOKO HCIOJIB3YIOTCS B KadecTBE IOATIOPHBIX
CTEHOK JXEJIe300€TOHHBIX 3aHUH, MPAMOYrOJIFHOTO 3JIEMEHTa PE3ePBYapoB,
KOHTP(OPCHBIX IUIOTHH, OETOHHOTO TOKPBITHS JUIS YKPEIUICHHS B3JIETHOMN
MOJIOCHI a3POTIOPTa, (PYHIAMEHTHBIX IUTUT COOPYKEHHI U HECYIIUX IEMEHTOB
METPOIOJIUTEHA, IEMEHTOB IOJ3EMHBIX COOpYXeHHH. Takke OHU IIHMPOKO
BHEJIpPEHBl U B KOpaOJIECTPOCHUE, CYIOCTPOEHHE, CAMOJIETOCTPOEHHE, U
MHOTUX JPYTUX OTpacisaX TEXHUKU W MPOMBINIICHHOCTH. B cBm3u ¢
WHTCHCUBHBIM Pa3BUTHEM MPOMBIIUICHHOCTH, OOJBIIOE pa3BUTHE MPHOOpeIia
MEXaHMKa  KOMIIO3WTHBIX  MaTepuaysoB. MHTepec Kk  mpobiemam
negopmupoBaHHS ¥ TPOYHOCTH IUIACTHH, MaHeNed u 000J04YeKk U3
KOMITO3WIIHOHHOTO MaTepHaia CBS3aH C TE€M, YTO OHM IPEJCTaBIAIOT COOOH
OCHOBHBIC HECYIIME »3JEMEHTHl KOHCTPYKUHMH. Jcnonp3oBaHMEe HOBBIX
KOMITO3WIIMOHHBIX ~MaTEpPHAIOB B HH)KEHEPHOM TNpaKTHKE, a TaKkKe
MPOEKTHPOBAHUE M CO3JAaHUE INPOYHBIX, JIETKUX M Ha/JEXKHBIX KOHCTPYKIIMH
TpeOyeT COBEpIIEHCTBOBAHHUS MEXaHUUECKUX MoJielieil 1epopMUpyeMbIX Tell 1
pa3paboTku OoJsiee COBEPIICHHBIX MAaTeMAaTHYECKHX MOJENIEH HMX pacueTra c
Y4€TOM pPEAIbHBIX CBOMCTB KOHCTPYKIIMOHHBIX MAaTCpUaJIOB U UX I'COMCTPUUN
[1 — 4]. Tlostomy paspabotka 3((HEKTHBHBIX alTOPUTMOB, KOTOPHIC
HCIOJIb3YIOTCA JUIA peuicHus HEJIMHEHHBIX 3aJa4 [[HHaMH‘leCKOﬁ
yCTOIZ'-IPIBOCTH 3JICMCHTOB TOHKOCTCHHBIX KOHCprKIJ,I/Iﬁ N3 KOMIIO3MIITMOHHBIX
MaTepuaoB, SBISIETCS aKTyaJlbHOH 3aaadei.

B mnocnemHee Bpems OonbIioe BHUMAHHE YAETSETCS HU3YYEHHIO
JUHAMHKH CYIIECTBEHHO HEIMHEHHBIX BA3KOYNPYIMX MEXaHHYECKUX CHCTEM.
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Havano TeopeTnyeckuM HUCCIENOBAaHUSAM HETWHEHHBIX KOJIEOAHHM YHpyrux
obomouek mosoxeno D.U. I'puromokom [5] u E. Peiiccuepom [6], koTopsie
pa3paboTaii OCHOBHYIO HEIIMHEHHYIO MOJICNb, UCIIOIb30BAB MPUOIHKEHHBIC
BapHaIlMOHHbIE METOJIbI. B KauecTBe pa3penialoiux ypaBHEHHI B JaHHBIX
paboTax HUCHOIB30BATUCH T€OMETPUUYECKH HEIUHEHHBbIE YpaBHEHUS TEOPUU
TOHKHX O0OJIOYEK, a JWHAMHYCCKHIA MpOrH0 W (YHKIMKM HANPSDKCHU B
CPEIMHHON TTOBEPXHOCTH aNMPOKCHMHUPOBAIINCH OJTHOYJICHHBIMHU
BEIpaXeHUSAMH. [[71s ompeneneHnss OOOOIIEHHOTO IepeMEIICHUs ITOJIyIeHO
HeNMWHEeHHOe IudQepeHnaIbHoe ypaBHEHHE, NPUOIIDKEHHOE pelleHHe
KOTOPOTO ONPEAeIsIOch ¢ MOMOIIBI0 Mertona byOHoBa-I'anepkuHa n MeToma
Bo3MytieHuit. [locnemyrommie ucclenoBaHUS HEIMHEWHBIX COOCTBEHHBIX W
BEIHY)KJICHHBIX KOJEOaHWMH YyIPYTUX CHCTEM BBITIOJTHEHH MHOTHMHU aBTOPaMH.
Hawubonee cymecTBeHHble pe3ynbrarhl nonydensl C.A. Ambapiymsaom, H.X.
ApyTtionstaoMm, I'.E. barnacapsuom, ®.b. bananossiM, A.E. boramanosuuewm,
B.B. bonotunsiM, A.C. Boasmupom, W.M. Boposuuem, K.3. I'anmumoBbiM,
B.II. Tamynn, M. TIpuropenxko, A.H.I'yzem, A.A. UnpromuHsM,
B.C. Kanununeiv, B.I'. KapnayxoBeiM, I'. Kaynmepepom, .®. Karokowm,
N.I'. Kenpaubexossim, U.A. Kuiiko, H.A. KunpueBckum, M.C. KopHHITUHBIM,
A.C. Kpapuykom, B.JI. Kybenko, B.A. Kpsicko, ['.B. MumeHkoBsM,
X.M. Mymrapu, [O.B. IlerposeiMm, I'.C.IIucapenko, E.UM. lllemsxuHbM,
A.H. ®unatroseivM, JL.I'. Jonemiom, . HaBunckum, E. Pelicaepom u np.

Hensro pganHoi  pabdoThl  sBIAETCS  pa3paboTKa  KOMIUIEKca
MaTeMaTHYecKNuX Mojened B (opMe cucTeM HHTErpo-auddepeHInanbHbIX
YpaBHEHMH C CHHTYJSIDHBIMH  SIpaMH, UHCJIEHHBIX QITOPUTMOB H
KOMIIBIOTEPHBIX ~MpOrpaMM JJsl  peIIeHus IIHMPOKOro Kjacca 3ajad
HEJIMHEHHBIX KOJe0aHWi M JMHAMHYECKOW YCTOHYMBOCTH BS3KOYNPYIHX
TOHKOCTEHHBIX 3JIEMEHTOB KOHCTPYKIUH C IMEePEeMEHHON )KEeCTKOCTHIO.

IHocTtanoBka 3agaum. IlocTpoMM MaTeMaTHYeCKyr0 MOAENb 3aJadyd O
HEJIMHEHHOM KoJIeOaHMU BSI3KOYNPYTrOW W30TPONHON IUIACTUHBI U 000JI0YEK
MIEPEeMEHHOM TONIIMHEI (pHC.) B TEOMETPHYECKH HEJIMHEIHON IMOCTaHOBKE 110
kuHeMaTH4yeckoi runore3e Kupxroda-Jlasa.

Puc. BH3KOpryFaH H30TpOITHAasd MI1aCTuHa U o00oJtouKa nepeMeHHoﬁ TOJIIIUHBI
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Nurterpanpuyto monenb bonpuimana-Bonbreppa, koTOpas XxapakTepu3yeT
3aKOH M3MEHEHHMS MEXIy HANPKCHHSIMH Sy, Sy, Sy, M JehopMauusiMu

€, €y, €y B CPEe/IMHHO MOBEPXHOCTH, 3aMUIIEM B HHTErPaJIbHOM BHIE [ 7]
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3aMeTHM, UYTO CHUCTeMa HEIHMHEHHBIX HWHTErpo-TudhepeHInaIbHbIX
YpaBHEHWI JBHXKEHHS BSI3KOYNpyrod 0060s0uku (7) SIBIASETCS JOCTATOYHO
o0Iel, M3 KOTOpPOH B 4YacTHOM Clly4ae MOXHO THOJYYUTh YPaBHEHUS
IBIDKCHUS BSA3KOYIPYTHX IUIACTHH, MOJOTHX H IUIMHAPHUYECKUX 000II0YEK
MIOCTOSIHHOM Y IEPEMEHHOM TONIUHBL.

Takum  oOpazoMm, MaremMarndeckas MOJAETh B  TEOMETPHUICCKH
HENIMHEeITHON MOCTaHOBKE 3afad [IWHAMHKH BS3KOYNPYTHX HM30TPOIHBIX
TUTaCTHH, TaHeleHd W 000JI0UeK ¢ TEPEeMEHHOW >KECTKOCTBIO OIHCBHIBACTCH,
UJ1Y B 4acTHBIX MPOU3BOAHBIX BUAA (7), IPH COOTBETCTBYIOIIUX HAYATIbHBIX U
TPAaHUYHBIX YCIOBUSX.

BeiBoabl. Ha ocHOBe HMHTerpanbHBIX MoOAened  pa3paboTaHBI
0000IIEHHbIE MAaTEMAaTUYECKHE MOJENIM HEIMHEHHBIX 3aJayd  JUHAMHUKU
BA3KOYIPYTMX M30TPONHBIX IUIACTHH, MaHeNed W 000JOYEeK C MepeMEHHON
KECTKOCThIO. Pa3paboTaHbl M pPa3BUTHI MAaTEeMaTHYECKHE MOJEIH 3a1a4 O
HEJTMHEHHBIX KOJICOAHUSIX U IMHAMUYECKON YCTOWYUBOCTH IUTACTHH, KPYTOBO#
UMJIHHIPUYECKON TaHeld, T[OJOroil OOOJIOYKH JBOSIKOH KPUBH3HBI U
MITHHIPUYECKUX 000I0UEK ¢ CAMMETPHYHON U HECUMMETPUYHOM TONIIMHOM.
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MartemMaTH4Ha MojeJdb 3aJa4i JAMHAMIKM B'S3KONPY’KHUX CHCTeM i3 3MiHHOIO
skopcerkicrio / Xynasipos B.A., A6aqukapumos P. // Bicuuk HTY "XIII". Cepis: [npopmaTuka ta
mozenoBanHs. — Xapkis: HTY "XIII". —2013. — Ne 19 (992). — C. 160 — 166.

VY poboTi Ha OCHOBI IHTErpaJbHHX Mojenell po3poONIeHi 1 PO3BHHEHI pPO3PaXyHKOBI
MaTeMaTHYHi MOJEN AJIs AOCIiKEHHS HeMiHIHHUX KOJMHBaHb B'SI3KONPYKHUX ILUTACTHH, KPYyroBOi
LUTIHAPOBOI TaHe 1 AIHAPOBOi 00OJIOHKH 13 3MiHHOIO skopcTkicTio. Ii.: 1. Bibmiorp.: 8 Ha3B.

KarouoBi c1oBa: MareMaTHuHa MOJENb, 3MiHHA JKOPCTKICT, B'SI3KONPYXKHI CHCTEMH,
HeJiHIAHI KOJIMBAHHS, 3a1a4i IUHAMIKH.

UDC 539.3

Mathematical model problem of dynamics viscoeastic systems with variable rigidity
/ Khudayarov B.A., Abdikarimov R. // Herad of the National Technical University "KhPI".
Subject issue: Information Science and Modelling. — Kharkov: NTU "KhPI". — 2013. — Ne 19
(992). — P. 160 — 166.

In the work on the basis of integral models developed mathematical model for research of
nonlinear vibrations of viscodlastic plates, circular cylindrical panel and cylindrical shell with
variablerigidity. Figs.: 1. Refs.: 8titles.

Keywords: mathematical model, variable rigidity, viscoelastic systems, nonlinear
oscillations, problem of dynamics.
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