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1. OcHOBY po3B’si3aHHS MPOOJIEMH CTBO-
pPEHHS MEePCIeKTUBHUX MaTtepiajiB 3 OakaHU-
MU (I3UKO-MEXaHIYHUMHU BJIACTUBOCTSAMHU Ta
eKCIUTyaTal[iiHUMHU XapaKTePUCTUKAMU CKJa-
JAlOTh Pe3yNbTaTH AOCTIIKEHb 3 PO3POOKH
MIPUHILIMIIOBO HOBUX Ta TpaHc(opmarlii Biamo-
BITHUX TpaauliiHuX TexHojorii. [Ipore B3a-
€MO3B’SI30K MiXK TEXHOJIOTIEI0 Ta BJIACTUBOC-
TAMU HE € Oe3mocepelHiM, a PO3KPHUBAETHCA
BHUKIIFOYHO Yepe3 CTPYKTYpy CaMUX Marepia-
JiB, 110 BIAMOBIJA€ IEHTPANIbHINA JaHIl JaH-
Iora  “TeXHOJOTiA-CTPYKTYpa-BIaCTUBOCTI .
OcranHe o3HAYae, M0 CTPYKTypa MarepiaiiB
Ta IX BJIACTMBOCTI € (PYHKILIOHAJBHO 3aJIe¥K-
HUMH BiJl OCOOJMBOCTEHN iX TEXHOJOTii 00po-
OKH, SIKy B JaHOMY KOHTEKCTIi CIIiji po3Tisia-
TH SIK PETYJIOBaHHS Ta MOAU]IKAIII0 BHYT-
PIIIHBOT CTPYKTYPH 3 METOIO TOCATHEHHs 0a-
JKaHWUX BIJIACTUBOCTEH 1 €KCIUTyaTalliiHUX Xa-
pakrepuctuk. Came Takuid TOTISA Ha TIPO-
0JieMy pO3pOOKHM HOBHX MarepiaiiB 00CTOIO€
KOHIIENTyaJbHa MporpamMa CTPYKTypHOI iH-
eHepii matepianiB akagemika HAH Ykpainn
B.B. Ckopoxona [1], B TepmiHax sikoi MaTepi-
A PO3TIIAIAIOTHCS SIK CKIaAHI 1 HEPIBHOBA-
XHI B IpoLecax TEXHOJIOTIYHOI 00poOKHU cuc-

76

TEMH, BJIIACTUBOCTI SKUX MOXYTh OyTH 3aIpo-
MOHOBAaHI IIIJSIXOM KEpyBaHHS TMpOIecaMu
CTPYKTYPOYTBOPEHHS 3 MOIJISAY BIAMOBIAHUX
iepapxiqHuX mIat@opM iX BHYTPIIIHBOI apxi-
TEKTYpPH.

Ha croromni HaykoBa JiTepaTypa Mae Co-
THI myOumikaiiii 3 mpoOJieMu CTPYKTYpHOI iH-
JKeHepil MaTepialiB, OJTHAK BOHU CTOCYIOThCH,
SK TPaBWJIO, MaTepiaidiB MIKPOCKOIMIYHO He-
BITOPSIKOBAHUX (3 MOTIIALY (Di3WIKM TBEPAOTO
Tia — KOHJEHCOBaHUX cucteM). [lepeBakHa
K OUTBIIICTh Cyd4acHHX MaTepialiB € KOHCOJi-
JIOBAaHUMH CHCTeMaMu (KepaMiku; Oy/liBeNbHI
MaTepiaiiv; BUPOOM IMOPOIIKOBOI METaTyprii
Ta 1HII) Ta KOMITIO3UTH, IO KIACU(DIKYIOThCS
SK ME30CKOIYHO HEBIOPSIKOBaHI Cepeo-
Buma. [IpuHIIMIIOBa 0COOIMBICTE ME30HEBIIO-
PAIKOBAaHUX CEPEIOBUII IMOJISTAE B TOMY, IO
iX BHYTpINIHIA apXiTEKTypi NMpUTaMaHHI Me-
30CKOIIYHI i€papXiyHi miaat(opmu, MpoMixHi
MDK MIKpO- Ta Makpockomniuaumu [2]. Cycia-
CTBO ME30CKOIIYHUX 1€papXiyHUX IUIaThopM
3 MAaKpOCTPYKTYpPOIO 3YMOBIIIOE JJOMIHYIOUUI
BIUIUB iX Ha OCOOJMBOCTI IMOBEIIHKHA BIIIOBI-
JTHUX CHCTEM B yMOBaX TEXHOJIOTIYHOI 00po-
Okxu Ta ekcruryararii [3]. OcraHHE CBITYUTH
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Ha KOPUCTh BHCHOBKY IO T€, I10 BUBUYCHHS
ME30CKOMIYHOT HEBIOPSIKOBAHOCTI CKJIaJae
BOKJIMBUN HampsiM B peaiizaiii KOHIENTya-
apHOI nporpamu B.B. Ckopoxona. [lana npa-
11 KOHKPETU3Yy€E OCHOBHI ACIEKTH LIbOTO Ha-
psSMY JOCTIJIKEHb.

2. TunoBuM NPUKIATOM ME30HEBIOPSI-
KOBaHOT'O CEpeOBHIA € Kepamika — MaTepi-
aj, OJCP)XKyBaHWM 3 BHUXIJIHOI IMOPOIIKOBOI
CyMIllll IUTSIXOM TEXHOJIOT14HO1 00poOKH i y
NEeBHIM TOCTIIOBHOCTI TmporeciB (yTpyury-
BaHHs, MpECyBaHHs, CIiKaHHA Ta iH.). [Ipo-
aHATI3yeEMO SKICHO OCOOJUBOCTI €BOJIIOIIT
CTPYKTYpH MOPOIIKOBOI CyMiIi y mporiecax ii
VIIUTEHEHHS HA MOJIEJI CEpeOBHINA XaoTHI-
HO NIAKOBAHUX TOTOKHUX CPEPUYHUX HaCTH-
HOK.

Ha mouarky yIIiIbHEHHS CUCTEMH YTpY-
IIyBaHHSM B Hill OyIyTh criocTepiraTucs dac-
TUHKH, LI0 XapaKTepU3yIOTbCS 3HAYEHHSIMHU
KoopauHamiitHux uncen Bix 1 mo 12. Lle nmo-
3BOJISIE BBECTHU JI0 PO3IJISAY OKPEMY ME30CKO-
nivHy TatopMy i€epapXxidyHOi CTPYKTYpH CH-
CTeMU — CyOME30CTPYKTYpY, 3 HOIJIAAY SKOI
JlaHa CHUCTEMa € CEpPEIOBHUINEM YAaCTHHOK, II0
PO3PI3HAIOTECS 32 KOOpJIMHALI€. 3 IHIIOrO
OOKy, Takuil TOIJIS Ha CUCTEMY J03BOJIE
po3risfaTy i K MHOKMHY YaCTHUHOK, IO €
00’€THAHHSAM OKpPEMHX IiJIMHOXHH, SKi He
NEPeTHHAIOTHCSA 1 KOKHA OKpeMa 3 HUX Mic-
TUTh YAaCTHHKH 3 IIUJIKOM KOHKPETHHM 3Ha-
YEeHHSM KOOpJuHaliiiHoro uucna. Ocobuu-
BICTh YACTHHOK 3 BHCOKOIO KOOPJIHMHAIIIEIO
MOJIATAE y TiM, IO JIJISl TOTO, 00 OyTH Taku-
MU, BOHH TIOBUHHI T'pyIyBaTUCS B KJIacTEpH -
oOJacTl IMABUIIEHOI BIIHOCHOI LIJIBHOCTI.
Ha mouaTky mporecy yuiiibHeHHS I1i 00acTi
CIi po3risgaTH SK (QUyKTyarii HIUIBHOCTI,
OCKUIbKM BOHU MOXKYTh 3 SIBJIATUCA 1 pO3CMO-
KTyBaTHUCS (B pe3yNbTaTi MEPEXoiB YaCTHHOK
MIX 3a3HAYCHUMH IiaMHOKHWHAMU). [Iporte 3
VIIUTBHEHHSIM CUCTeMH (UIyKTyallii HIiIbHOC-
Ti y HiIi cTabimi3yroThes (mapameTpu ix 3a
3HAYEHHSMU 3PIBHIOIOTHCS 3 MAKPOCKOIIYHHU-
MH) 1 3r0JJOM MOYHHAIOTH JOMIHYBaTH B CHC-
TeMi, SIBJIIOYUCH 3apOJIKAMU PENpe3eHTATUB-
HUX EJIEMEHTIB i€papXiyHoi Iuiatopmu, IIo
BUHHKIIA 1 PO3BUBAETHCS — ME30CTPYKTYPH.

3 mornsay Me30CTPYKTYpH CepeoBHINE
MOXKHa PpENpe3eHTYBaTH MHOXHMHOIO, IO
CKJIAJIA€ThCS 3 JBOX MIAMHOXXWH — YUIUTbHE-

HO1 Ta PO3IMyIICHOI KOMIIOHEHT CUCTEMH Bij-
MOBIJTHO; TIPU IIbOMY YIIITbHEHA KOMITIOHEHTA
€ CTaTHUCTUYHUM aHcaMOJeM YIUIJIbHEHUX
KJIacTepiB, XAOTHUYHO PO3MOAUICHUX Ha TIi
po3MnyIeHoi KOMIIOHEHTH. Lls penpeseHTariis
3 HEOOXIJJHICTIO OpPIEHTY€E Ha OMHC CUCTEMU B
TepMiHAaX CTATHUCTUYHOTO aHCaMOJI0 Me30-
€JIEMEHTIB — KJIacTepiB, KOKEH 3 SKHUX CKJIa-
JAI0Th SIpO Ta 00OJOHKA (O CKIAmy siapa
BXOJMTh YIIUIbHEHa KOMIIOHEHTa; SApO XK
OTOUYeHE OOOJIOHKOIO, IO CKIANAETHCS 3 PO3-
NymeHoi KoMnoHeHTH). CTaTMCTUYHUN aH-
camOJIb ME30€JIEMEHTIB PO3IMOALISE TPOCTIp,
3alHATHH CepeOBUIIEM YacTHHOK, Ha MOJIi-
enpu BopoHOro, mo po3pi3HSIOTBECSA 3a Teo-
METPUYHUMHU XapaKTepUCTUKAaMHU; B cepell-
HBOMY X ME30CTPYKTypa Moxe OyTH pempe-
3€HTOBAaHA TaK 3BaHUM €TAJOHHUM Me3oelle-
MEHTOM, (Di3MYHI Ta TEOMETPUYHI XapaKTepu-
CTHKHU SIKOTO BiJOOpa)KalOTh CEpEe/IHI 3HAYCH-
HS BIATIOBITHUX XapaKTEPUCTHK aHCAMOJIIO.

OTxe, Me30CTPyKTypa B CUCTEMI XaOTHY-
HO MTAaKOBAaHMX YaCTHHOK € MPOTYKTOM Camo-
oprasizaifii B Hiif Ha CyOME30CTPyKTYpHOMY
piBHI iepapxii B pe3yabrari GopMyBaHHS Bij-
T'YKiB Ha 30BHillIHI BITUBU. OCTaHHE CBITYUTH
PO MPUHIIMIIOBY PI3HUIIO MK 3a3HaYE€HUMHU
ME30CKOMIYHUMHU TUIaTGOpMaMU Yy peanbHii
CUCTEMi: CYyOME30CTPYKTypa € i€papXiqHOIO
1aT(GOPMOIO TEXHOJIOTIYHOTO MOXOKEHHS, a
ME30CTPYKTypa € KOTHITHBHOIO i€papXidHOIO
mwiatdopmoro [2], Mo € CyTTEBUM B po3poOiIi
METOIB KepyBaHHS MpPOIECAMHU CTPYKTYpOY-
TBOPEHHS.

3. PosrnsHyTHI BHILIE CLIEHApINA MPOIIECY
YIIUTBHEHHSI CepeIoBUINA XaOTHYHO IaKOBa-
HUX YaCTUHOK OpIEHTYE HA TEOPETUYHUI
ONUC CTPYKTYPU CUCTEMHU B TEpPMIHAX TaK
3BaHOi 0a30BO1 TEOPETUKO-MHOXKHHHOI MOJIe-
mi [4]. PosrnsiHemMo 3MicT 11i€l MOfeni Ta CyT-
T€B1 ACTIEKTH 1i 3aCTOCYBaHHS.

Hexait 00’eM cucteMH XaOTHYHO IaKoOBa-
HUX N TOTOXHHX c(ep, KOXKHA 3 SKHX Mae
06’eMm W, ctaHoBuTh V. 3 MaKpOCKOMIYHOL
TOYKH 30pY OCHOBHHMH MakpoliapaMeTpamMu
CHUCTEMHU € CEPEIIHS BITHOCHA HIUIBHICTh <p>

NW
P=— (1)
A%
Ta CepelHE 3HAYCHHS KOOPIMHALIHHOTO YHC-
ma <A>. 3a yMOBH, IO CHCTEMa € 3aKPHUTOIO
(BN =0) 1 00’eM OKpeMOi YaCTHHKHU 3aJIHIIIA-
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€Tbcsi He3MIHHUM (OW = 0), eBOJIOIi0 CcHc-
TEMH MOXHa ONHCATH B TEpPMiHAX 3MIHHU
MakpomnapameTpa <p->:

o<p>
d<p>=——0V, 2
p 5V 2)
a60 3 ypaxyBaasaMm (1):
d<p>= _MSV’ (3)
A%
ne (V) — po3aMipHHii (aKTOP CUCTEMHU:
W
e=—. 4
v 4)

3 Me30CKONIYHOI TOYKH 30py (IIiAKpecito-
€MO: 3 TIOTJISIAY CyOME30CTyKTYPHOI i€papXid-
HOT TIAT(OPMH) KOXKHA OKpeMa YaCTHHKA Xa-
PaKTepU3y€EThCS MIJIOYMCIOBUM 3HAYCHHSIM
KOOPJAMHAIIITHOTO YHCa A; 3 JIEIKOI MHOXKH-
HH MOJKJIMBHUX 3HAY€Hb BIJ Amin J0 Amax. L€
JI03BOJISIE  BBECTH JIO PO3TIIALY IOHSATTS TO-
nosioriyHoi aszu cucremu. Ilix i-oro Tomosno-
riuHO0 (pa30r0 OyaeMO pO3yMITH HEJIOKAIi30-
BaHy YacTKy 00’emy cuctemu ViCV, sika Mic-
TUTH Nj € N 9aCTUHOK, IO XapaKTePU3y€ETHCS
KOHKPETHUM 3HAYCHHSM KOOPIUHAIIITHOTO
gucna A;. Jlami, oCKiIbKM KOKHa OKpeMa Yac-
TUHKA CUCTEMH TIOBUHHA HAJIC)KATH JI0 OJHIET
3 TomoJioriyHux (a3, € ceHc mnepedopMyITro-
BaTH MOJICJIb XAaOTUYHO MAKOBAHUX YaCTUHOK
y TepMiHaX 00’ € THAHHS MOKIIUBUX TOIIOJIOT-
yHUX (ha3:

Uw:v;ﬂm=®, (5)

Il CHIBBIJHOLIEHHS Bi0OpaxkarTh 0a30BY
TEOPETUKO-MHOXHHHY MOJIE]Ib CUCTEMHU.

CTpyKTypHUMH NapaMeTpamMu OKpemoi i-i
TOIOJIOTIYHOT (a3 € 3HAYCHHS KOOpAHMHA-
LIHAHOro Yucia A; n; YaCTHHOK, 1110 BXOJATh J0
il ckiiay, Ta BIAHOCHA IIIIBHICTH Pj:

n,W
=0 (6)

\Y%

BianoBigHMMU ME30CKOMIYHUMHU TIapame-
Tpamu (IJKPECIIOEMO: TTapaMeTpaMu cyome-
30CTPYKTYpH) CTPYKTYpU CHCTEMH OYIyTh,
no-mepiie, MHOXHHAa HMOBIPHOCTEH peaiiza-
1ii OKpeMHX TOMoJOTIYHUX (a3 {pi}, e

p; = Vla (7
a, TMo-IpyTe, CIiJ BBECTU MHOXHHY HMOBIp-
HOCTEH HaJIG)KHOCTI OKpEMOi YaCTUHKHU 0 i-1
TOMOJOTIYHOT da3u {p;’}:

P;

78

n.
'V: 1; 8
Pi=y (8)

[IPH [IBOMY ITApaMETPH A; Ta Pj CIT PO3TIsiaa-
TH SIK CTPYKTYpHI (pa3oBi mapameTpu, 110 BH-
3HAYal0Th OCOOJIMBOCTI CTPYKTYpH MHOKHUHH
TOMOJIOTTYHUX (a3 CUCTEMH.

Takum umHOM, TIpobieMa cyOMe30CTpyK-
TYpHOT'O aHaJi3y CUCTEMHU 3BOJUTHLCS JO TO-
MIyKy (QYHKIIOHAJBHUX 3AJIEKHOCTEH MIiX
MakpormnapameTpamu <p> 1 <A> Tta cyOme3o-
napametpamu {p;} i {p;} cucremu mpu 3aaa-
HUX 3HAYEHHSX CTPYKTYpHHUX (pa30BUX mapa-
MmeTpiB {Ai}, {pi} Ta 30BHILIHIX (akTOpiB V,
N, W. Po3B’s3anHs i€l 3ama4di Ha OCHOBI 3a-
CTOCYBaHHSI METOJly MaKCHMaJbHOI EHTPOIii
[4] mo3Boisie onepiKaTH aHATITHYHI BUPA3H
1utst imoBipHOcTe# (7) Ta (8):

_ exp(Bp) . P
pi .. o\ pi _—pi? (9)
2. exp(-Bp,) <p>
1

Ta CHIBBIIHOIICHHS, IO TIOB’SI3yIOTh MIXK CO-
6010 cyOMe30- Ta MakpormapaMeTpu:

<p>=2pipi; <k>=Zkipi', (10)

nie B — HeBu3HaUeHU MHOXHUK Jlarpanka.
3BepHEMOCs Terep 10 1HIIOTO TUIYy Me30-
CKOITIYHO1 penpe3eHTallli cepeIoBHINa XaoTH-
YHO MAKOBAaHUX YaCTUHOK — OIHUCY 3 MOTIISIY
ME30CTPYKTYpPHOI iepapxiuHoi miargopmu. B
[[OMY BHIAJIKOBI CHCTEMY PENpPEe3CHTy€E CTa-
TUCTUYHHUN aHCaMOJIb ME30€JEMEHTIB, KOKEH
3 AKUX CKIAJAar0Th YIIUIbHEHA (SOp0) Ta Po3-
mymeHa (06onoHka) komnoHeHTH. Lle o3Ha-
yae HEOoOXigHICTh TpaHchopmarlii  6a3oBoi
TEOPETHKO-MHOKUHHOI Mojem (5) 3 MeToro
OTMHCY ME30CTPYKTYpPH, B Pe3yJIbTaTi 4Oro BO-
Ha HaOyBa€ BUTIIAY:
v.Uv.=v; V[NV, =2, (11)
ne V. ta Vg — 00’eMu YIIUTBHEHOT Ta PO3ITy-
IIEHOI KOMIIOHEHT CHCTeMHU BIiAmoBimHO. i

00’eMu € 00’€IHAHHAMHU BIAMOBIAHUX TOIIO-
noriyaux ¢as

v.=Jvs; v.=JVv., (12)

ne 1 Ta i’ — IHAEKCH TOMOoJIOTiuHuX (a3, 110
XapaKTePU3yIOThCS TIIBUIICHUMHU Ta IOHH-
JKCHHMHU 3HAYCHHSIMH KOOPIHMHAIIT YaCTHHOK,
SIK1 BXOZSTH JI0 1X CKJIay BiATIOBITHO.

Pouib penpe3eHTaTHBHOTO €JIeMEHTa Me30-
CTPYKTYpH BIJIrpa€ TaK 3BaHHWHA CTAJIOHHUU
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ME30€JIEMEHT, IO MPEJCTABIsAE CTATHCTHY-
HMIl aHcaMOJIb ME30€JIEMEHTIB CUCTEMH B Ce-
penaboMy. OTXxe, €TAIOHHHI ME30€JIEeMEHT
XapaKTePU3YEThCSI  CEPEAHBOI0  BIIHOCHOIO
HIUTHHICTIO, 10 JOPIBHIOE CEPEaHIN BiIHOC-
Hill IIIJTBHOCTI CUCTEMH <p>, a CepelHi Bif-
HOCHI IIUIBHOCTI HOTO siipa pe Ta 0OOJIOHKH
Ps JTOPIBHIOIOTH BIJIOBIJIHO 3HAYCHHSM, IO
XapaKTepU3yIOTh YUIUIBHEHY Ta PO3IMyIIeHYy
KOMIIOHEHTH CHCTEMHU:

_NW = NW

pc - V ’ ps - V

C S

. (13)

ne N. ta Ng — 9HCI0 YaCTHHOK, IO BXOJISTH
0 CKIIaJy YIIUIBHEHOI Ta PO3MYIIEHOT KOM-
noHeHT BianoBigHO (N+Ng= N). Oxpim ToTO,
AP0 Ta 000JOHKA €TATIOHHOTO Me30elIeMeHTa
XapaKTePU3YIOThCS CEPEIHIMU 3HAYCHHSIMHU
KOOPJIMHAIIIMHUX YHUCET YaCTUHOK (A Ta Ag
BIJIMOBI/IHO), 110 BXOJATH A0 iX ckiamy. B mo-
BUIBHUM MOMEHT €BOJIIOIlli CTPYKTYpPU CHCTE-
MU B TIpoleci ii yIIUTbHEHHS ME30CKOIMiuHI
napaMeTpH P. 1 Ps Ta A¢ 1 As € QYHKIIIMU Ce-
penHbOi BIAHOCHOI HIUTBHOCTI <p> 1 MOXYTh
OyTH po3paxoBaHI Ha OCHOBI IOINEPEIHHOTO
po3paxyHKy cyomesomnapameTpiB (9).

4. 3ayBaXuMO Temep, L0 HASBHICTb Y
BHYTPIIIHIN apXIiTEKTypl ITHUCIEPCHUX CUCTEM
ME30CKOMIYHUX lepapXiuHuX MmiIatdopMm CBif-
YUTh TAKOX 1 MPO HASBHICTH Yy BIAMOBITHUX
Mmarepiasiax  CrHeuu(piYHUX  ME30CKOIMIYHUX
nedeKTiB CTPYKTypH. 3 1HIIOro 60Ky, 6e3 me-
peOUIbIIEHHsT MOXKHA CKasaTu, [0 came BU-
BUEHHS MPOIIECIB Je(hEeKTOYTBOPCHHS B MaTe-
piajiax 3 METOIO KepyBaHHS HUMHU 1 € KITI0UeM
JI0 pO3B’s3aHHS 0aratbox MpooOJieM, M0 CTO-
CYIOTBCSL CTPYKTYPHOI 1H)XXEHepii marepiaiis.
PosrisiHeMo 0co6IMBOCTI TEHE3Y Ta €BOJIFOITT
ME30CKOMIYHUX JIe(EeKTiB AUCIEPCHUX CHUC-
TEM B IpoIlecax iX TEXHOJIOTIYHOT 0OpOOKH.

Ha mowarky yuIiibHEHHS MOPOIIKOBOTO
CEpe/IoBHILla B HbOMY MPHUCYTHBOIO € JIMILE
cyOMe30CTpyKTypa; B IIbOMY BHITaJKOBI Me-
30CKOIMYHUMH JAePEKTaMH CEPEIOBUINA €
JMIIEe MDKYaCTUHKOBI MOpH. 3 MEpIIoro Io-
TSIy, 3a3HaUyeHa MHOKHUHA JIE(PEKTIB € OTHO-
PIAHOIO CYMILIIIIO TOP, L0 PO3PI3HAIOTHCS
po3MipaM# Ta MOXYTh OYTH OIKMCaH1 B TEPMi-
HaxX JEAKOr0 CTAaTUCTUYHOTO aHCAaMOIIro. Alle
Taka ampoKcuMallis OyJie ageKBaTHOKO JIUIIIE
3a YMOBH, IO YIIIJTbHEHA KOMIIOHEHTA € MPU-

CyTHBOIO B CHCTEMI y BUIVIIAI (DIyKTyarii
IIUTBHOCTI. Y BUIMAJKOBI X 3apOJKCHHS Ta
€BOJTIOIIT ME30CTPYKTYPH, € CEHC PO3pI3HIO-
BaTW TMOPH, IO HANEXaTh YINIIbHEHIH Ta
pO3MyIIeHI KOMIIOHEHTaM; TOOTO B IIbOMY
BUMAJIKy ME30CKOIYHA CTPYKTypa CHCTEMH
XapaKTePHU3yEThCs nepeKTaMu ABOX THMIB. 3a
YMOBU YIIUIbHEHHSI CUCTEMH yTPYLIYBaHHSIM
pI3HHUIIT MDK Me30/edeKTaMu Pi3HUX THIIIB
NOJIsITa€ JIMIle B po3Mipax Ta B TeMI iX eBo-
Jmomii i, OTKe, € Maibke HecyTTeBoto. [Ipore
CUTyallisl TNPUHLUIIOBO 3MIHIOETHCS, KOJIH
VIIUTEHEHHSI CUCTEMU OOYMOBITIOETHCS J1eho-
pMalli€l0 4aCTUHOK (pO3MOBa BEIETHCS PO
NepeCyBaHHS BUX1IHOI YTPYIIEHOI MOPOIIKO-
BO1 CyMilll B mpotieci ii TeXHOJIOTi4HOi 00po-
Oxu). Ilpm nmocraTHROMY YIIIJIBHEHHI TOPH
NEepUIOro THUIy B3arajli MOXYTb 3HUKHYTH,
TpaHC(OPMYBABIIUCH Yy TOBEPXHI PO3ILTY
MDXK YacTHHKamu (110 HaOyBaroTh MOJieAprY-
Hoi opmu), asie aHCaMOIIb TOpP JPYTOTO THITY
CTa€ JKEPEJIOM CIIEKTPY SIKICHO HOBUX Jede-
KTiB: TPUBUMIPHUX (BiIOKpEMIICHI MTOPH; CKY-
[TYEHHS TOp B KyTaX ME30€JEMEHTIB; JIaHIIO-
TOBi TIOpPH); JABOBUMIpHUX (pe3ysbTaT TpaHC-
dbopmariii rpaHeil Me30€JIeMEHTIB); JIHIMHUX
(pesynbrar TpaHcdopmMmarllii pedbep Meszoee-
MeHTiB). Taki gedektu cnif kinacudikyBaTu
SK ME30CTPYKTYpHI Ae(eKTH Ha BiIMiHY Bif
nedexrtiB cyOmesocTpykrypHux. CyOmesocTt-
PYKTYpHI Ta ME30CTPYKTYpHI JIeeKTH perpe-
3eHTYIOTh CO00I0 MeE30CKOMmiuHI JedeKTH
CTPYKTYpH MatepiajiiB, a BIAMOBIAHI MaTepia-
JIM BU3HAYAIOTHCSA SIK ME30CKOIMIYHO HEBIOPS-
JIKOBaHI.

5. Sk yxe 3a3Havanocs, CyciJICTBO Me30-
CKOMIYHUX 1€papXiuHUX TUIATHOPM 3 MakKpo-
CTPYKTYPOIO ME30HEBHOPSIKOBAaHUX CEpelo-
BUII 3yMOBJIIOE JIOMIHYIOUHIA BIUTMB WX TUIa-
ThopM Ha MAaKPOCKOMIUHI BJIACTUBOCTI BIAMO-
BITHMX MartepiaiiB. SIcKkpaBuil MpUKIa TaKo-
IO BIUIMBY JIEMOHCTPYE SIBUILE 30HAIBHOTO
BimokpemsieHHs [5]. Tloka3oBuM € Te, 1m0 Ha-
BITb Y BHCOKOJUCIIEPCHUX CHUCTEMax IHTEH-
cudikaiiss TPOIECIB 30HATBHOTO BiJIOKPEM-
JICHHA TOPOJXKY€ PpaHHIO PEKPUCTAII3ALII0
[6], mI0 TeX JEerko MOSICHUTH B TEPMiHAX
aHaJli3y MOBEAIHKY HAaHOMATepiaiB 3 MOTJISAY
Me3ocTpykTypu [7]. HaBenemo 1ie oauu npu-
KJIaJ: B IpoLecax IMpOKaTKu rpyodoaucnepc-
HUX TOPOIIKIB B HUX CIIOCTEPIraroTh 3apo-
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JDKEHHS Ta PO3BUTOK IOBEPXOHb KOB3AHHSA 1
BUHUKHEHHS OJIOYHOI CTPYKTYPH, SIKA CYyTTEBO
BIUIMBA€E Ha MOJAIbIIHKN X1 nporecy [8]. Ha-
BeJIeH] Ta TOII0HI M MPHUKIAIU CBiAYAThH MPO
OJHE: OJHMM 3 BAKIMBUX HANpPSIMKIB
PO3B’s3aHHS MPOOJIEMU CTBOPEHHS IEPCIIEK-
THBHHX MaTepialliB € TOIIYK IUIIXIB Kepy-
BaHHS 1X ME30CTPYKTYPOIO.

[TinkpecnuMo HAOCTAHOK, IO peai3allis
nporpaMu CTPYKTYpHOI iH)KeHepil MaTepialiB
B.B. Ckopoxona nepenbadae KOMIUIEKCHI J0-
CIIJKEHHSI OCOOIUBOCTEH €BOMIOINIT CTPYKTY-
pHU MarepiaiiB i B yMOBaxX TEXHOJOTTYHOI 00-
poOKku iX 1 B yMOBax ekciutyaraiii. Tomy ciia

3BEpHYTH yBary Ha HaCTYIIHYy OOCTaBUHY: TIO-
BEJiHKa ME30HEBIIOPAIKOBAHUX CHCTEM B
YMOBaXx 30BHIIIIHIX BIUIMBIB CYTTEBO BiJIPi3HSI-
€TBCH BiJ] HOBEMIHKHU TaK 3BAHUX KOMIIAKTHUX
MmarepianiB [3,9]. I us obcraBuHa aprymeHTye
[Ie OJUH BaXXIUBHI HAMPSMOK B JIOCII[KCH-
HSIX CTPYKTYpPH Ta BIACTHBOCTEH ME30HEBIIO-
PSAAKOBAHHX CEPETOBMUIIL.

A.M. Hikonenko — 0.¢h.-m.H., npoghecop rageopu 3a-
2AIbHOL MA eKCNepUMeHMAIbHOT QI3UKU.
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