BBIMYCK CBOMX aHTeHH. C Tex nop Teopus (pakTalbHBIX AHTEHH MPOJOJIKAET
MHTEHCHMBHO  pa3BMBaTbes.  lIpeMMyIIECTBOM — TakMX  AHTEHH  ABISETCHA
MHOTOJIHAINa30HHOCTb U CPABHUTEIIbHAS LIHPOKOIIOIOCHOCTb.

Teopuss (pakrajoB B CYLIECTBYIOLUIEM BHJE [pe/HA3HAYEHA IJIABHBIM
00pa3oM JUIst OIMCAHMS! IIPOLIECCOB CTPYKTYpooOpa3oBaHms B caMoM 00001IeHHOM
cmbicie. Mmeronuecst oTaenbHble paboThl 110 MCIONB30BAHMIO €€ METOJI0B B
MEXaHUKe paspyLICHUs MOCBALIEHB! MpodieMaM TPEUIMHOCTONKOCTH H KHHETHKN
paspyliens M CBS3aHBI C NPEJCTABICHUAMH 00 arperaluu CHCTEMBbl PaCcTYILUX
TpelnH BO (ppakTanbHble Kiacrepbl. IIpu TOM paccMaTpHBalOTCS B OCHOBHOM
roMoreHHble cpejibl 1 MaTepHansl. Mcnoib3oBaHue TaKOro MojXo/a JUlst ONUCaHus
MPOYHOCTH  MOPUCTHIX  CAYYAHHO ~—  HEOJHOPOIHBIX  KOMIIO3MIIMOHHBIX
MaTepuaioB B HACTOsIEE BpeMs BecbMa MpobieMaTHYHO.

CrMCOK JIUTepaTypbi
1. http://fraktals.ucoz.ru/publ/12-1-0-62
2. http://mash-xxl.info/info/476277/
3. https://m-rush.ru/theory/item/184-fraktaly-na-praktyke.html
4. http://composite.msu.ru/win/s_work/1/fr.htm

FRACTALS

In mathematics, a fractal is an abstract object used to describe and simulate naturally
oceurring objects. Artificially created fractals commonly exhibit similar patterns at
increasingly small scales. It is also known as expanding symmetry or evolving symmetry. If
the replication is exactly the same at every scale, it is called a self-similar pattern. An
example of this is the Menger sponge. Fractals can also be nearly the same at different
levels. This latter pattern is illustrated in small magnifications of the Mandelbrot set.
Fractals also include the idea of a detailed pattern that repeats itself.
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TPEIUMHBI KAK AKTUBHBIE DJIEMEHTbI
CTPYKTYPbI CTPOUTEJIbHBIX MATEPUAJIOB,
U3JEJUN U KOHCTPYKLIUM

Beiposoii B.H., a.1.1., npo¢., Cyxanos B.I'., a.T.H., npod.
O}ICCCKBJI rocyapCcTBCHHaA aKkaacMus CTPOUTEIBCTBA H APXHTEKTY PRI, T O,uecca
Eabkun A.B., K.T.H.

KIT «bY JOBA»

MHOro3Ha4HOCTL ONpEJE/IeHHs TePMHUHA «TpElHHa» (HArpuMmep, 1o
TPELMHONH MOHMMAIOT HKCTPEMAIBHBIH Je()eKT, pa3pbiB, CPABHUTENLHO Y3KOE
yriybnenue, pasioM, MOJOCTh, TOHKHH paspe3 M T.1.) TpedyeT B KamuIoM
KOHKPETHOM CJIy4ae pacKpbiBaTh CMBICIOBOE COJEp/KaHHE pPaccMaTpUBAEMOTO
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TepmuHa. B janHoi palore noa TpelMHONH MOHHMMAETCs AKTUBHBIH DIEMEHT
CTPYKTYPbl, KOTOPbIH B KauecTBe HEOOXOAMMOI cOCTaBsIONICH MPUCYTCTBYIOT
NPaKTHYECKH Ha BCEX YPOBHSIX CTPYKTYPHBIX HEO/IHOPO/IHOCTEIH
CJI0’KHOOPraHU30BaHHBIX MarepuaaoB. OTIHUMTENBHBIM [IPU3HAKOM TPELHHBI
ABJSIETCSl €€ YHHKalbHas  CrnocOOHOCTh  CIIOHTAHHO  Mepepaclpe/iesTh
cOOCTBEHHBIE U BBIHYK/EHHbBIE 00beMHbIE Aed)opMalil TaKUM 00pazoM, 4TO OHH
«CTEKAIOTCH» U JIOKAIU3YIOTCS B0 (PPOHTA TPELMHBI — IOBEPXHOCTH CMBIKAHUS
€€ MPOTUBOIONOKHBIX OeperoB. JTO BeeT K KOHUEHTPALNHY HANPSHKEHUH Y YCTbs
TPELUMHEI U, TEM CAMBIM, OIPEJEseT BA3ZKOCTh paspylleHus (TPelHHOCTOHKOCTS)
matepuanoB. HenocpeacreeHHON NpuuMHOM, onpejensionleil IUHaAMUKY M cam
(akT paspylieHus, ABISETCS €lle OJAHMM NPH3HAKOM TpeluHbl. [lepeunciennsle
NMPU3HAKH T03BOJIMIIM paccMaTpHBaTh TPEIMHY B B JAedeKkra MaTepuana,
KOTOPBIH CHHKAET ero (U3NKO-MeXaHWYECKWE XapakTepUCTHKH M [pH
JIOCTH/KEHUH KPHTHYECKMX pa3MepoB BeJeT K paspylieHHio u3fenuid. Takue
NPEACTABICHUA 3aKPENWIH 3a TPEIIWHOW Onpeae/eHHbI HeraTHBHBII o0pa3 u
clleNald  ee  HeKeNnaTeJbHBIM JJIEMEHTOM B  MarepManax, M3Ieduax H
KOHCTpYKUMAX. B To ke BpeMs COBpEMEHHBIE METO/bl HM3YUEHHS CTPYKTYPHI
MATEPHATIOB HE3aBUCHMO OT WX TPUPOIBI H HA3HAUEHHWS MOKa3alu HaJIHYHE B HX
CTPYKTYpe pazHOMacIITaOHBIX pa3HO OPHEHTHPOBAaHHBIX TpeunH. Takoe Hann4ue
TPEIIMH TMPaKTHYECKH HE OrpaHHYMBAET TEpHO] CYIIECCTBOBAHHMS MaTepHaIOB
€CTECTBEHHOTO M MCKYCCTBEHHOTO TIPOMCXOX(IeHHsi. B cBsasm ¢ 3THM
CaMONPOM3BOJLHO BO3HMKAET 3aja4ya aHaliM3a M HM3Y4YeHHs pOJIH TPeIMH B
JKU3HEHHOM LIMKJIE CTPOHTENBHBIX MATEPHAIOB, M3/IC/IMH H KOHCTPYKLIMH,
[IporeneHHBIl  aHAINM3  JIUTEPATYPHBIX HCTOYHUKOB W CcOOCTBEHHBIE
MCCEN0BaHUA M0Ka3aJIM, YTO B HA4Ya/IbHBIC MEPHO/IBI OPraHU3allMl CTPYKTYpPBI B
pesyibTare KOMILIEKCa (HU3MKO-XMMHUYECKHX, (HM3HYECKHX W MEXaHMYECKUX
MPOLECCOB U SIBJICHHH B MaTepHaax 3aposkaaloTest H 9BOMOLHOHHPYIOT TPELIMHbI
(T) w BuyrpenHue nosepxHoctd pasaena (BIIP) wna Becex ypoBHsX
HEO/IHOpO/IHOCTEH CTpYyKTypbl. Takum oOpa3oM Marepuan BeCTynaer B (asy
sKcIutyatauuu ¢ onpejenenusiM nadopom T u BITP. Cneunduueckue cpoiictea T
n BIIP penawor HeBO3MOMKHBIM NpHMeHeHHe 0a30BBIX MoOjeell CIUIOHOM
(HenpepeIBHOMH) cpe/ibl, KOTOpas XapaKTepHU3yeTcs CPEeTHUMH XapaKTePUCTHKAMH.
DKCMEPHMEHTAIBHO-AHAIUTHYECKUE — MCCIIE/IOBAHUSL  TO3BOJMIM  YCTAHOBHMTH
caenytomiee: - T u BIIP Bimsior Ha xapakrep pacrHpe/Ie/ieHHs] BIAKHOCTHBIX H
TepMHYECKHX JedopMallnii; - JIOKAIN3YIOT, Nepepacrnpeie/isioT W pacceuBaloT
neopMalliy, BLI3BAHHBEIC BHEIIHUMH BO3JICHCTBUSIMM, - H3MEHAIOT MPOIIECCHI
auddys3nn 1 MacconepeHoca; - crnocodHbl TpaHC(HOPMUPOBATLC JAPYT B Jpyra,
4TO BeJeT K 00pa30BaHMI0 JIMCKPETHBIX (parMeHTOB M OJIOKOB M T.M. TaKHUM
obpazom T u BIIP craHoBsiTcs JTOMMHAHTaMH, KOTOPEIC ONPEIC/AIOT TOBEIACHHE
MAaTepHaIOB B H3/IEIUAX MPH JICHCTBUH Ha HUX BHYTPEHHUX M BHELIHHX (DAKTOPOB.
OTO CBA3aHO C TE€M, YTO TPEIUMHBI MO CBOEH CYTH HE SBJIAIOTCA MACCHBHBIMH
NIEMEHTaMH B pa3HOMAcIITa0HON CTPYKType, HAmnpoTHB, TPEIIMHBI — 3TO
3JIeMeHTHI AelcTBHA. OHM 001a1a10T MepMaHeHTHBIM MOTEHIIMAIOM TOTOBHOCTH K
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cOOCTBEHHOMY Pa3BHTHIO. JlocTaTOUHO NMPOH30ITH I0O0MY BO3MYILEHHIO, KAK Ha
HEro B OJIHOM TEMIIOPHTME pearupyer TPELIMHA MYyTeM HW3MEHEHHs COOCTBEHHBIX
MapaMeTpoB, 4YTO BeJET K mepepacrpeielieHnlo o0beMHBIX JehopMaLuii.
Camocymecrpopanue T npejonpesie/sieT cOCTOSHHE, KOTOPOE elle He HACTYIMHIIO.
DTO NO3BOJIMIIO OTHECTH TPELMHBI K AKTHBHBIM JJIEMEHTaM CTPYKTYPBL

AHanM3 NO3BOJNMI  3aKIIOYHUTh, 4YTO TPELIMHBI KaK CaMOCTOSTE/IbHbIE
JIEMEHTBI CTPYKTYphl 001aJal0T COOCTBEHHOH JMHAMUKOH, crnetu(uKkoil M
ABTOHOMHEH PAa3BUTHUS M HE SABJIAIOTCS MPOCTOH CyMMOIl BHYTPEHHUX M BHEIIHHX
(akropos. Onn obnagaloT coOCTBEHHOH ONEpaLMOHHO-3aMKHYTOH CTPYKTYpOii,
HECBOJMMOI K 0CODEHHOCTAM CTPYKTYpPbI MaTepuasa H3jienus.

Pasnomacwtabnocts T u BIIP ofpasyior cBoeoOpasHylo ceTh BHYTpH
CTPYKTYpbl MaTepHuana wusjienus. I'nmoGanbHas ceTb cOCTOMT u3 Oollee MENIKHX
CBSI3HBIX siY€EK, B3aUMOEHCTBYIONIMX MEKIY co00ii H cocOOHBIX TPAHCIMPOBATh
HH(pOPMALIHIO O BO3HUKAIOIIMX COCTOSHUAX Ha COCEIHHE YUACTKH CETH. DTO BeJET
K TOMY, YTO B3aHMOJIEHCTBYIOIIME DJIEMEHTHl B3aHMHO OTBEYAIOT 3a COCTOAHHE
WIM [JEHCTBHA JpYr Jpyra, BbI3bIBass 1I€Nb B3aUMHBIX pPEaKlUMH — HOBBIX
B3auMoyeiicTBuii. Ilpu 5TOM BO3HMKAlOT CHTyallMM COBMECTHOTO BIIMAHHS Ha
TpaHcopmalu CTpYKTYphl Matepuana. Ilojgobnoe nosesnenne T u BIIP otHeceno
K CO3WAAIOLIMM MPOLECcaM, [MOCKOJABKY 3a CHUET HW3MEHEHHs COOCTBEHHBIX
MapamMeTpoB peaiu3yloTcs MpoLecchl ajanTalldk Marepvana npu JIeHCTBHM Ha
KOHCTPYKLIMIO  JKCTpPEMallbHBIX  BHeWHWX  Bosjeifcreuit.  Ilpoucxoaur
CBOEOOpa3HOE «CLEIUICHHE» CI0KHOOPraHH30BAHHONW KOHCTPYKLHH CO Cpejoil
IKCILTyaTalHu. DTO MPOUCXOANT 0 MOMEHTA IPEBpAlLeHus TPelH-co3uaTeneil
B TPELHHBI Pa3pyILIHTEIH.

TpelnHbI-paspyINTEIN  CTAHOBATCH  CAMOCTOSITENLHOH — IMHAMHYECKOH
caMopa3sBHBalOLeHcs CHCTEMOl, KOTopasi 3aMblKaeT leneBble (yHKimn 6a3oBoii
KOHCTPYKLHH-CHCTEMBI Ha ce0s, MCIONb3ys BeCh PECYPC MarepHaa W3Ienuii s
MPOXOHAEHHS COOCTBEHHOTO AKM3HEHHOTO LHKIIA.

Takum o6pa3om, TpelMHbI CIEIyeT OTHECTH K AaKTHBHLIM JJIEMEHTaM
CTPYKTYpPbl, CINOCOOHBIM MpOSBAATE S(QEKThl ajanTalMd H  COXpaHEeHHe
paboTocrnocobHOCTH HM3Jeins B TeUeHHE MepHoJa BPEMEHH J0 MepepacTaHus
TPEIHH-CO3MIaTeNel B TPEIIHHY-Pa3pyINTENA.
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CRACKS AS ACTIVE ELEMENTS OF STRUCTURE OF BUILDING
MATERIALS, PRODUCTS AND CONSTRUCTIONS

In this work, cracks are considered as active elements of a structure capable of exhibiting
adaptation effects and maintaining the product's performance for a period of time before
escaping cracks-builders into a fracture-destroyer.
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THE METHOD OF DISCRETE RIEMANN’S PROBLEM IN
SOLVING SOME CONTACT PROBLEMS IN
THERMOELASTICITY

Gavdzinski V.N., Ph.D., prof.
Odessa State Akademy of Building Engineering and Architecture, Odesa
El-Sheikh M.G., Ph.D., prof.
Ain Shams University, Cairo, Egypt
Maltseva E.V., senior lecture
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It has been shown [1,2] that lot of mixed plane problems can be reduced to a
discrete Riemann problem of the form

n®,, =-sng(n +%)(Dn_ + I, +nf, pnel— {9}, (1)

where @,,_ are the Fourier components of the required unbounded extension
o (r) on Ay and @, are those of @, (x) the extension on
Ay = [— JZ,JT]!AI,F”_ are the components of the external source f(x) at Aj.

1
In addition [, = 0(—2] The equation (1) has been reduced to the singular
n

integral equation of the type

[ o e 0p_ar i () @
T 1= 2w B
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