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HNPUMEHEHHUE TOTTOJOTUMYECKAX MOJEJENR
B TEXHOJIOT'UU JUCITEPCHBIX CUCTEM N
KOMITIO3NIIMOHHbBIX MATEPHUAJIOB HA UX OCHOBE
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IMomyyeHne MHOTHMX KOMIIO3UI[MOHHBIX MaTE€pPHAJOB Ha BCEX CTAaJUsIX
KOMIUIEKCHOTO XMMHKO-TEXHOJIOTHYECKOTO MPOLecca HEPa3phIBHO CBA3aHO
C BO3HMKHOBEHHEM XapaKTEPHU3YIOIIUXCS CHIBHO DPa3BUTON Mek(a3sHOH
MOBEPXHOCTBIO MHOTOKOMIIOHEHTHBIX CTPYKTYPHUPOBAHHBIX JHCHEPCHBIX
CHCTEM, 3BOJIOIHEH (YOPMHUPYIOIUXCS B HUX JUCIEPCHBIX CTPYKTYP.

W3BecTHO, YTO B MOHMMAHMM XOJAa MHOTMX HEIHHEHHBIX IPOLECCOB,
MPUCYIIUX TEXHOJOTHH Pa3HOOOPA3HBIX KOMIIO3HIIMOHHBIX MaTEepHAIOB,
OoJibllIOe BHMMAaHHE YJENSETCs JUCCUNATUBHBIM CTPYKTypaM. BrepBbie
CyILIIECTBOBaHME HEPABHOBECHBIX IPOCTPAHCTBEHHBIX CTPYKTYyp OBLIO
NIPeACKa3aHo AHIJIMHACKUM Y4YEHBIM TrropuHrom B cBoel
OCHOBoOIOJIOTatoIel  padore «XHMHUYECKHE OCHOBBI MOpQoreHesay,
onyOnmukoBanHoH B 1952 romy. OH TOpemIoXKWI  HCHOJIB30BaTh
MaTeMaTHYeCKHe METOIbl U HCCIENOBAaHMSA  OJHOTO M3 Hamboiee
CJIOKHBIX M MHTEPECHBIX OMOJIOTMYECKHX IIPOIECCOB — MOp(OreHesa, T.e.
SBOJIIOLUH U pa3BUTHA GopM. DyHAaMEHTAIBHBIE PE3YJIBTATHI, TOTyICHHbIC
UM B X0/Ie¢ MaTeMaTHIeCKOro MOJIETIMPOBaHUS MOpQoTeHe3a, ObUTH OJHUMH
13 HEPBBIX KOTAa-JIMO0 N3ydaBIINXCS TPUMEPOB JUCCUIIATHBHBIX CTPYKTYP.
[pemmoxxenHoe THIOPHHTOM peEMICHHE STOW, TaK HA3BIBAEMOM MPOOIEMEI
Mop¢oreHesa, He TOJIBKO A0 HWHCTPYMEHT HCCIICAOBAHUS Pa3IUIHBIM
objacTaM 3HAHMA, HO M OIPEINETWIO WHTCHCHBHOE pPAa3BUTHE IIEJIOrO
BOCTpeOOBAaHHOTO HAyIHOTO HampasieHus [1, 2].

ThropUHT CHOPMYIHPOBA HICI0O M HAa €e OCHOBE pa3paboTall MOJENb,
JAIOIIYI0 ~ BO3MOXXHOCTH  OOBSICHUTH  CIIOHTAaHHOE  BO3HHKHOBEHHE
Mopcdomornueckod u  (uznosorudecko auddepeHnupoBKH KIETOK B
mporecce pasBuTus opraHu3ma. OH OPEANONOXKHI, 4YTO pEryJspHbIE
MOBTOPSIOLINECS CTALMOHAPHBIE CTPYKTYPHI B IEPBOHAYAIBHO OJHOPOIHBIX
OMOJIOTMYECKUX CHCTeMaX TI'eHEPUPYIOTCS INPOCTEHINUMH XUMHYECKUMH
peakmusiMu ¥ nuddysueir. Ilo-Buaumomy, Onaromaps KOJIEKTUBHOMY
JNEUCTBHI0O XUMHYECKMX H  AU(GQPY3UOHHBIX IPOIECCOB  BO3ZHHKACT
THIIOTETUYECKOE XMMHUYECKOE BEIECTBO «MOP(OTeH», KOTOPOE U BBIAACT
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CUHCTPYKIMM» KJIETKaM, HE0OXOIUMBIE [T KIETOYHOU A depeHINPOBKH.
Monens MopdoreHe3a ThioprHra OCHOBaHAa Ha TPEATIOIOKEHHH, YTO
JUIA ONMCaHUs HaONIONAaeMOro SBICHHS HEOOXOIMMO paccMaTpuBaTh II0
KpaifHeli Mepe ABa THUIA TAaKUX XUMHYECKUX BEIIECTB MOPQOTCHOB (B
MAITBHEHITNX WMCCICNIOBAHMUAX MEXaHW3Ma BO3HHUKHOBEHHUS CTPYKTYPHI,
MpoBOMUBIIKXCA ['mpepoM m MeWHXapaTOM, OHH OBUIM THUIOTETHYCCKH
KOHKPETHU3UPOBAHB KaK «aKTHUBATOP» U «UHTUOHWTOp»). Pacmpenenenue
9THX THUIIOTCTHYCCKUX XHUMHYCCKMX pPEAarcHTOB B IPOCTPAHCTBE U
NpefoNpeessieT XapakTep IOCIEIYIOIIEro pa3BUTUSL KIETOK. Takoe
JIONYIIEHHE O BEIYIIEH pOJIM UMEHHO IOJIOKEHHS KIETKH B KIETOYHOM
TKaHH, a HC HaJIM4YHE B HEil Kakoh-nOo mHbopMaimu (Hampumep, depes
JHK) o cBoeil »BomonuH, TOAYYWIO JOCTATOYHO YyOEAUTEIHHOE
AKCIEPUMCHTAIBHOE JI0Ka3aTeNnbCTBO. [Ipn 3TOM HEOOXOIMMO OTMETHTH,
910 caM (paKT cymecTBOBaHHMS MOP(OTEHOB IO HACTOSIIETO BPEMEHH HE
YCTaHOBIICH; IMEIOTCS TOJIBKO HEKOTOPHIC KOCBCHHBIC MTOTBEPKICHISL.

B cootBercTBHE ¢ momxomoMm THIOPHHTa 3TOT MPOIECC OMHCHIBACTCS
cnenyronieit Moaensio. [Ipenmnonaraercs, 9to BemecTB0 X  («aKTUBATOP»)
CTHUMYJIAPYET pa3BUTHE KIIETOK, a Y (KHHTHOUTOP») 3aMeIIIIeT ero. Yder
TOJIKO XHMHYECKHX PEaKI[Hii, B KOTOPBIC BCTYMAET 3Ta mapa MOp(HOreHOB,
cBOJMJ OBl BCE MareMaTHYecKoe OIUCAaHUE K CUCTEME OOBIKHOBEHHBIX
muddepenimanpHbix  ypaBHeHHiH. Ho MOCKOJBKY OCHOBHOI HHTEpec
MPEACTABIIAIOT MPOCTPAHCTBCHHBIC KOHICHTPAIIMOHHBIC pPaCHIpEeACICHUA
JIAHHBIX PEareHTOB, Ha KOTOPBIC CYLIECTBEHHO BIHSIOT Iu(D(y3HOHHBIE
nporiecchl, ThIOpUHTOM OBLTA MIPEUTOJKEHA ITePBast MOJICIb THITA «PCAKIIHS —
mapdys3us». B 3TOH  omHOW W3  OCHOBHBIX  0a30BBIX  MOJEINeH
CTPYKTYpooOpa3oBaHuss u Mop(doreHesa WCIONB3YETCS CHUCTEMa IBYX
ypaBHeHUMI U Qy3uH, JOMONHEHHBIX WICHAMH, OTOOPaKAOIIUMU
XAMHUYCCKHA MEXaHW3M pPacCMaTPHBAEMOro SBJICHUS. BO3HUKHOBEHUE
JMUCCHUIIATHBHBIX CTPYKTYp OOYCJOBJICHO pasnuuueM KodddunueHror
nuddy3un peareHToB, a UMeHHO, KodddummenT nudpdysun «akTuBaTopar
JIoJDKEeH OBITh MeHbIIe K03 durmenta mudy3nn «KMHrHOUTOPAY.

TepMuH «auccumaTHBHAS CTPYKTYpa» OBLT mpemnoxeH lIpuroxuHbIM
(Oproccenbckas IIKOJIA), KOTOPBIH HCIOJB30Ban Moaudukanuio 06a30Boi
Mozenu THIOpHHTA, WM3BECTHYIO celuyac Kak «OproccemsaTopy. Teopus
muccunaTuBHBIX cTpyKTyp (C) Bomuta kak cymiecTBeHHas 9acThb B HOBOE
HAyYHOC HAIIPABJICHHE CHHEPIeTHKY, pA3BHBAEMOE IITYIrapTCKOMN IIKOJION
XakeHa (TepMHH MPEJIOKEH UM XKe).

MopenupoBaHuio MOP(OreHe3a MOCBSIICHBI TAKKE MaTEMATHICCKHE
CTaThM OCHOBOIOJOXHHKa Teopun  Katactpod Toma. IToT moaxon
IpeArojaraeT, 4ro B MpOLECcCe Pa3BUTUS OpPraHU3Ma HPOUCXOIUT PsiA
Ka4eCTBEHHBIX CKA4yKOB. Tomoiaorudeckoe MOACINPOBAHUC (B OTJIMYHUE OT
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nmoaxona ThiopwHra) HE TIO3BOJSET TONYYUTh HHDOpManmio O
MIPOCTPAaHCTBEHHOW CTPYKType pa3BHBAIOIIEIHCS CHCTEMBI, OJHAKO B psle
CllydyaeB J1a€T BO3MOXHOCTb BBIICHHTh, KakuM OOpa3oM BHE3AIHO
MEHSIOTCSI €€ KadeCTBEHHbBIC YEPThl MPH IUIABHOM H3MEHEHHWH BHEITHHX
YCIOBUI WIM BHYTPEHHHMX CBOWCTB. (CIen0BaTeIbHO, COBMECTHOE
HCTIONIB30BAaHNE JAHHBIX ITOJXOJO0B 3HAYMTEIBHO PACIIUPSET KPYr 3aaad
TEXHOJIOTUM KOMITO3UIIMOHHBIX MaTepHalioB, CBSI3aHHBIX ¢ MHOT000pa3uemM
€Ille HeJIOCTaTOYHO M3YYEHHBIX SIBJICHUI.

Kak YKa3bIBaJIOCh paHEC, MAUCIICPCHBIC CUCTEMbI B OWHAMHWYCCKUX
YCJIOBUSIX MOTYT TpPaKTOBaTbCs Kak CaMOOPraHU3YIOUIMECS, HSBOJIOLUS
KOTOpPBIX B MPOCTPAHCTBE W BPEMEHU COINPOBOXKIAETCS 00pa3oBaHHEM
JIUCCUTIATUBHBIX CTPYKTYp. j1si OONBIIMHCTBA TAaKUX CHCTEM XapaKTEePHBI
CKa4yKOoOOpa3HbIe SBIEHHSA, 00YCIOBICHHbIC HApyLIEHHEM HEIPEPHIBHOCTH
Pa3BHBAIOIINXCS MPOLECCOB PA3IMYHBIX THHOB. Tak, Hampumep, B
JUHAMHYECKAX HEPABHOBECHBIX YCIOBUAX C POCTOM HMHTCHCHBHOCTH
BHEITHUX BO3/ACHCTBUI HAOMIONAalOTCS KAadeCTBEHHBIC W3MEHEHUS B
TIOBEACHUH UCIICPCHBIX CHCTEM: IIEpBOHAYAIbHAS CTPYKTYpa pa3pymaercs
u Qopmupyetrcs HoBas ciouctas [3, 4]. [Ipm atom Bce paszHOOOpasue
peanpHBIX CKaYKOOOpa3HBIX M3MEHEHUH COCTOSIHMH JaHHBIX CHCTEM (T.e.
HUX KAa4YC€CTBCHHBIX nepeCTpoeK), BbI3bIBACMbBIX IINIABHO HU3MCHAIOIINMUCS
BHCIIIHUMHU BO3I[CfICTBI/I$[MI/I, OITUCBIBACTCH P IOMOLIN HEOOJIBIIIOr0 YKCIIa
KaHOHMYECKHX Mojeneil  kartactpod [5, 6]. M XxoTs 10 cux Mmop He
CYIIECTBYET HU CTPOroro KpuUTCpUsA OBOJIIOIMWH, HA €AUHOI'O0O MHEHHSA I10
BOIIpOCY ero BbIOOpa, koHuemnuus JC MoOXeT, BUAMMO, MHOTOE JaTh IS
MOHMMaHHS IPOOJIEeM CaMOOpPraHU3aliy U CTPYKTYPOOOpa3oBaHusI.

B Teopun katacTpod 3BONIOMHOHMPYIOIIAsE CUCTEMa PAacCMaTpUBAETCS
Kak  JUHAMHYecKas, (YHKIMOHMPOBAaHHE  KOTOPOH  ONMCHIBAETCS
COOTBETCTBYIOLIEH CUCTEMOI ypaBHEHUH BUaa

%zfi(xj,ca),izl,...,n, (1

rae: X; — TIepEeMEHHBIE COCTOSHHUA; C, — YNPABIAIOIIME MapaMeTpEI;
fi —rnangkas (t.e. 6eckoHeuHo qupdepeHunpyemas GyHKIMA)

B obmiem ciyvae (yHKIHS f; HC U3BECTHA U €€ HE HYXKHO TOYHO OIpe/Ie-
JATh. B mesx ynpomeHus mpearosiaraeTcs JHIib, 9TO OHA SIBIISETCS IO-
TEHIMAJIOM } OTIMCHIBAIOIIAM AWHAMHUKY CHCTEMBI; COOTBETCTBEHHO YpaB-
Henwue (1) mpuBOANTCS K BHILY

dx.
7:—[6V(xi,ca)/8xi].
¢ .

PasButne cucremMbl C OJHOM TMEPEMEHHOW COCTOSIHHSI BCEI/a MOXKET

OBITH OINMHCaHa TPU MOMOIIM HEKOTOPOTO TMOTeHITHana. Takue MoJenbHbIE
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npeAcTaBleHus (T.e. KAHOHWYECKHE IOTCHIMAJIbHbIC (YHKIWM THIIA
"ckmagka" w  "cOopka" cO  CTaHAAPTU3UPOBAHHOW  TEeOMETpHEH)
PEKOMEHAYETCSI MCIOIb30BaTh NMPH ONMCAHWU JAWNCCHIATUBHBIX CTPYKTYP.
OTtH MozaenHu 00JamaloT CTPYKTYPHOH YCTOWYMBOCTBIO («TpyOOCTBIOY), TO
€CThb CHOCOOHOCTBIO COXPAHATHCS KAaK KAueCTBEHHBIE OCOOEHHOCTH NPH
HE3HAYUTENIBHBIX, a 3a49acTyl0 W NPU 3HAYNTEIbHBIX M3MECHCHUAX JIHOOBIX
mapaMeTpoB, U T0ITOMY OTP@KAIOT HEKHH SKCTPEMAaNbHBIH PEXUM
MOBEJCHUS UccleAyeMbIX cucteM. C NaHHBIX MO3MLIMN U paccMaTpHUBaeTCs
[5] psm BOmpOCOB, CBSI3aHHBIX C PA3IUYHBIMU AaclEeKTaMU TEXHOJIOTUU
JIUCTIEPCHBIX CTPOUTENIBHBIX KOMIIO3UTOB. [Ipu aTOM yuuthiBaercs [4], uTo
TaKHe CYIIECTBEHHO Pa3INYHbIe C TOUKU 3PEHUS TEXHOJIOTHH MPOIECCHI Kak
nepeMelIMBanye, yrloTHeHne ((popMOBaHHUE), TPAHCHOPTUPOBAHHE M AP.
HEM30€)KHO ~ COIIPOBOXKIAIOTCS  BO3SHMKHOBEHHEM M pa3pylICHHEM
JCIICPCHBIX CTPYKTYp; a OOBSCHEHHE MeXaHW3Ma oOpa3oBaHUS U
paspylIeHUs] IUIOTHBIX CTPYKTYPHPOBAHHBIX CIIOEB KakK CICIM(UKA
KOaryJsiliui B TMHAMHYECKHUX YCIOBHUSIX MOXKET OBITH AOTIOJHEHO aHATH30M
IIPOLIECCOB Ha OCHOBE NpecTasieHuii o JIC B HEpaBHOBECHBIX CUCTEMAX.

B cooTBeTCTBUM C BBIIEU3IIOKEHHBIM, CTPYKTYPHPOBAaHHBIE IUCIIEPCHH,
HaxoJdAIIMecs BIATH OT TEPMOJUHAMUYECKOTO PABHOBECHS B IIOJE
BHEIIHUX  BO3JICHCTBHH, SIBJISIOTCS THIUYHBIMH  CHHEPreTHYECKHMU
JIMCCUMATHBHBIMU CHCTEMaMH. B XoJe MX JBOJIONMH B JUHAMHUYECKHX
YCIIOBHSIX IIPOUCXOITUT CYIIECTBEHHAs MEPEecTpoiika MHUKPOCTPYKTYPHI TPH
HEKOTOPOM KPHUTHYECKOM 3HAUYE€HHM CKOPOCTH cJBUTa (Ilapamerpa,
OTBEYaloIero Touke oupypkanum). Peanmusyercs pacnan rnepBoHadaIbHOM
CTPYKTYpHI Ha ciion (T.e. OrpaHMYCHHBIC MOBEPXHOCTSIMH CKOJBXXCHUS
JIOKaJIbHBIE 00BbeMbI). BHYTpH 3THX 00BEMOB KOHTAKTHI MEXY YacTHUILAMHU
JCIIEpCHBIX (a3 He HapylaloTcs W COXpaHsAeTcs Ta  CTeleHb
HEOJHOPOAHOCTH, KOTOpas COOTBETCTBOBAaJA MOMEHTY BO3HHKHOBEHHS
NepBOHAYANIBHON (CTaTH4YecKOoil) cTpyKTypHsl B cucteMe. Habmonaercs [4]
pa3peIB MONEPEYHBIX OTHOCHUTEIBHO HAIMPABICHHS I[IOTOKA CBA3EH MEXKAY
CTPYKTYPHBIMHU 9JMIEMEHTAMH HCXOJHOM TMPOCTPAHCTBEHHOH CETKH
SYEUCTOTO TUIA M BBITECHEHUE KUAKOHM (a3bl U3 3a30pa MEKIY YacCTUIIAMHU
IpU pacmaje rpaHul siueek. Hamuio sBHas TeHaeHnus K TpaHcdopmanuu
SYEUCTON CTPYKTYpel B CJIOHCTYIO, KOTOpas IIpu YMEHBIICHUH
KOHILICHTPAllMM TBEPAOH ha3bl B JOCTATOYHBIX JUII CAMOOPTAaHU3ALUH
npejienax — CTaHOBUTCS — HauOoyiee  YETKO  BhIpaKeHHOW.  Slueiikum
BBITSTUBAIOTCS B HANpPAaBICHUHM CIBUI'a M OOpa3yrOTCsl JMCCHUIIATHBHBIE
CJIONCTBIE CTPYKTYPBI, Pa3BUTHIO KOTOPBIX IpenmecTByer [4] yrioTHeHUe
B JIOKQIBbHBIX O00BEMax MHKPOArperatoB 4YacTHII C IIOCTEIIEHHBIM
(OpMHpPOBaHUEM IUIOCKOCTEH CIBHIa B 30HAaX HAMOOJBLIETO CKOIUICHHS
J1eeKTOB yIaKOBKH.
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Takum oOpa3om, mpu aeGopManii B JUCTIEPCHOW CHUCTEME  MOTYT
MPOUCXOIUTh  HEOOpaTHMBIE  TPOLECCHl  MEPECTPOHKH  CTPYKTYPBI,
BBI3BAHHBIC KOOTIEPaTUBHBIM B3aUMO/ICHICTBHEM nedekros.
Hedopmupyemast mucnepcus ¢ nepexrtamu (HaYaIbHBIMH JIOKAJTBHBIMHU
HECOBEPIICHCTBAMH)  OOHAapyXXHWBaeT  IOBEICHHE, KOTOPOE  MOXKET
n3o0pakaTbCs  ACCHMETPUYHOM  OmdypkanmmoHHOH jamarpammoii. B
TEPMHUHAX TEOPHUH  KaTacTpod  TaKOW  DBOJIIOLMOHHOW  KapTHHE
COOTBETCTBYET YIOMHHABINAsics BbIe KaracTpoda «cOopka». B
COOTBETCTBUM C OTOW TeopHeH, Kakoil Obl XxapakTep HE HUMEIH
HECOBCPHICHCTBA CUCTEMBI, €CJIM OHAa B OTCYTCTBUEC TaKOBBIX OITUCBHIBACTCA B
KaHOHMYECKOM BHUJIE TIOCPEJICTBOM (DYHKIHH
V. (x) :%x“ +%c2x2, @

c

TO MIPH MX HAJIHYUH — (QYHKIUEH

c

|4 (x) = %x“ +%c2x2 +cx. 3)

«CoBepIeHHO» cucTeMe (2) COOTBETCTBYET YacTO BCTPEYAIOIIMIiCS B
Teopun Oudypkanumii rpaduk Tuma «rpesybem». ['eomerpust 3TOM
UarpaMMBl PerJlaMeHTHPYET OTCYTCTBHE KaTacTpOo(UUIEeCKHX CKAuKoB, a B
cucteme (3) OHM JOJDKHBI OBITH 00s3aTENHLHO TMPH TIEPEXOJe C OJHON
YCTOIUYMBOW BETBU HA APYTYIO TPH YBEIWYCHUU YIPABISIONIETO MapamMeTp
c,. Ilpm »o>ToM mapaMeTp ¢; HHTEPIPETHPYETCS KaK HadalbHOE
HECOBEpIICHCTBO. Kpome TOro, B KadeCcTBE HECOBEPIICHCTB JOITYCTHMO
paccMaTpuBaTh CTaTHUECKHE W TUHAMHYECKHE BO3ICHCTBHS Ha CHCTEMY.
Tako#t moaxox uenecooOpazeH NPH HMCCIECAOBAHUU CHCTEM B YCIOBHSX
KOMIUIEKCHOTO HAarpy»eHus, B YacTHOCTH, Hpolecca BUOPO(HOpPMOBAHUS
KECTKOH IIeMEHTHO-TIecuaHoil cMecH. J{Jisl mosrydeHus 3KCIIepUMEHTAIbHBIX
pe3ynbTatoB 3G ¢eKTHBeH npuOOp Ui  CHHXPOHHOTO — OIPEIEIICHUS
KWHETUKU YIUIOTHEHUS M BHOPOBS3KOCTH CHCTEMBI B 3aBHCHUMOCTH OT
BEJIMYMHBI CTaTHYECKOTO TMIPUTPy3a U MapaMeTpoB BHOPAIIMOHHOTO
Bo3neicTBUA [3].

[IpencraBnsercs Takke WHOOPMATHBHEIM ONKCHIBATE  MEXaHU3M
paccloeHus  IUCHEPCHBIX  CHCTeM Kak  mpomecc  (OPpMHPOBAHUSA
KOHTPACTHBIX TUCCHIIATHBHBIX CTPYKTYp. [IOCKOIBKY AJIS CYIIECTBOBAaHUS
TaKOM CTPYKTyphl Hamuuue HaOopa IapaMeTpoB THIA «aKTHBATOp —
WHTUOUTOpP» B TPSIMOM CMBICIEe Heo0s3aTellbHO, TO B KayecTBe
neMIIpUpYIOIeH MepeMEeHHOH 1eecoo0pa3Ho paccMaTpHBaTh HAvAIBHYIO
HEOJHOPOAHOCTb.

Takum 00pa3oM, MOMEHT BO3HHKHOBEHHS CJIOMCTOrO BHAA CTPYKTYDBI
SBJISIETCSL  TPEJIBECTHMKOM IIepexoia K HaKOIUIGHWIO HEeOoOpaTHMBIX
MOBPEXACHUN MO/ NEWCTBMEM BHEIIHUX CUJIOBBIX Moisieil. B pesynbraTe
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CTPYKTypa MaTepHuaja IoydaeTcss HEOJHOPONHOW, C XapaKTepHBIMHU
nedeKTaMH B BHUJE «HE3AJICYCHHBIX Pa3pBIBOB CIUIOIIHOCTHY. Hamoxenwne
Ha AedopMUpyeMyI0 CHCTEMY BHOpAIMi C ONTHMAaJIbHBIMH IapaMeTpaMiu
KOpEHHBIM 00pa3oM M3MeHseT [3, 5] XxapakTep ee pa3pylIeHUs B CIBUTOBOM
moTtoke. MMeeT MecTo pa3pylleHHe YIUDIOTHEHHBIX CIIOCB C JIABUHHBIM
o0pa3oBaHHEM  MHKPOArperaToB  YacTHUI[  INPH  OJHOBPEMEHHOM
(GOpMHUpPOBAHMU  CTPYKTYPBI B BHIE SYCCK C  OCJIAOJCHHBIMH
KOAryJIIUOHHBIMU KOHTAKTaMU; [IPU 3TOM 30HBI CKOJIBKEHUS ucue3aror. C
TOYKH 3PEHHs] CHHEPIeTHKH TakoW 3(pQeKT MoxeT ObiTh 00bscHEeH [7]
POCTOM CTEIICHU HEPAaBHOBECHOCTH CHUCTEMbI B YCIIOBUSX JIOTIOJIHUTEIHLHOTO
BO3JICHCTBUSL BHOpalueil, BCIEICTBUE YEro CTPYKTypa, Kak MpaBuio,
u3Menpyaercs. JlaHHas ~ TpPaKTOBKAa  HAXOIUTCA B  KAYECTBCHHOM
COOTBETCTBUU C pe3yibTaTaMU dKCIEPUMEHTAIBHBIX HccaeaoBaHull [3, 4]:
COUYCTaHHE HETPEPHIBHOTO CIBHra C OPTOTOHANBHO HANpPaBICHHOH K HEMY
OCHWJUTSAINEH BBI3BIBACT PacIiaj CTPYKTYPHI Ha arperartsl, pa3Mep KOTOPBIX
YMCHBIIAETCS, a YHCIO YBEIHYMBACTCA C POCTOM HHTCHCHBHOCTH
BHOpAIHH. [lpu  3TOM  TakKe  MPOUCXONUT  TpaHChHOpMAIHS
MHUKPOHEOHOPOJHOCTEH B HANpaBICHHH YMEHBIICHHUS HX pPa3MEpPOB H
0ojiee PABHOMEPHOrO pacCIpeAeiCHUss MO0 O00bBEeMy, YTO CIIOCOOCTBYET
HU30TPOITHOMY Pa3pyILICHHIO CTPYKTyphl. Kak mokazano B [5], ocobeHHOCTH
CTPYKTYPHBIX H3MCHCHHH B JTHCIEPCHBIX CHCTEMax [0 Mepe pocTa
WHTCHCHUBHOCTH  BHOpaIlM¥  HATISIOHO  HUTFOCTPHPYIOTCS — MOJCIBIO
«cOopka», o6oOmaromell dKCIepUMEHTAIbHBIE 3aBUCUMOCTH B BHIE
peOoJIOTHYECKUX KPUBBIX [3, 4].

Karactpoda Takoro THIa ONWCHIBAET HCCICAYEMBIH MpoIecc ¢
MTOMOIIBIO OJTHON TIEPEMEHHOW COCTOSIHUS, IBYX YIPABJISIOIINX MapaMETPOB
U M300pakaeTcsl KaYeCTBEHHOW MOJENbI0 (IIOBEPXHOCTHIO) B TPEXMEPHOM
MPOCTPAHCTBE dSTUX OOOOINEHHBIX KOOpAWMHAT. B  maHHOM ciydae
MEpEeMEHHAs COCTOSIHUSL 3TO MHTCHCHBHOCTh BHOpAIMU, a YIPABIISIOLINC
mapaMeTpel aMIUIMTyAa KoilebaHWil M KpyroBas dacToTa. KadecTBeHHOE
pasHooOpa3ue TMOBEeIEHNUS CHCTEMBI, IPOSBILIONICECs B IIEPECTPOiike Xoaa
KPUBBIX TEUYEHHS OT OKCTPEMANbHBIX S-00pa3HBIX 3aBUCHUMOCTEH [0
O/THO3HAYHBIX,  OOYCIIOBIMBACTCA  Pa3IMYHBIMH KOMOWHAIMSIMH JTHX
YOPaBISIOIINX TApaMETPOB.

3aknrouenue
Takum 00pa3oM, HapylmICHHUS HEMPEPHIBHOCTH  PAa3BUBAIOIIUXCS
MPOIICCCOB PA3JIUYHBIX BUIOB MOXHO TMPEICTABUTH B BHUJC CTaHIAPTHBIX

KatacTpo(d, HaXOJISAIUXCS B COOTBETCTBHHM C MOJCISIMU JUCCHUIIATUBHBIX
CTPYKTYp. DTOT (PaKT CBHICTECIBCTBYET 00 YCTOWYMBOCTH TOMOJIOTUYCCKUX
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MoOJIeNell THIa «CKJIanKa» U «cOopKay, (T.e. O TPUTOTHOCTH IS OTHCAHHS
peasbHBIX cucTeM) [S]. BeIsBIeHHE B JKCIIEPUMEHTAIBHBIX Tpa@UuIecKuX
3aBHCHUMOCTSIX MJAaHHBIX YETKO PAa3TUYUMBIX TEOMETPHYECKHX CTPYKTYp
MO3BOJISIET CAETATh 3aKII0UYeHHe 00 oOImeM XapakTepe pacCMaTpPHBAEMBIX
sBreHnid. Kpome Toro, IOHUMaHNne KadyeCTBEHHOW CTOPOHBI OOHAPYKECHHBIX
HETPUBHANBHBIX A(PQPEKTOB JaeT BaXHYIO OTIPABHYIO TOYKY UL
JANTbHEHIINX MCCIIEAOBaHUI qUCIEPCH B KDUTHYECKUX IIPOU3BOJICTBEHHBIX
CUTYyalUsIX, BO3HUKAIOIINX TIPH MOJTYYEHUH KOMIIO3UTOB Ha HX OCHOBE.
Pabora BeimonaeHa npu nogaepxkke PODU (rpant Ne 12-03-00473).

Summary

Use of new ideas for description of evolution of disperse systems
under conditions of various technological operations enables to rise
modeling of physicochemical processes on a new level at fabrication of
modern composite materials.
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