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TOIMOJOI'MYECKUE MOJEJN KMHETURN
CTPYRTYPOOBPA3OBAHUNA AVMCIIEPCHBIX CMCTEM

Tpodumora JLE.

Opecckas rocyfapCTBEHHAA aKaJeMIUsl CTPOUTENIbCTBA Y aPXUTEKTYPbI

PaccmoTpens! mporeccsl CTPYKTYypPooOpasoBaHMA TBEPAEIOIIMX IUCIEPCHBIX CUCTEM C IIO3UIMI CUHEPTeTUKN
u Teopuu Katactpod. IIpensoskeHO AJis BBIABJIEHUA OOIMX 3aKOHOMEPHOCTEN ITOBENEeHMUA IMOJOOHBIX CHUCTEM
JICIIOJI30BATh TOIIOJIOTMUECKNI ITOAXO0, 6a3MpPyYIONMiica Ha BO3MOMKHOCTY MOJEJIMPOBAHNA IIepexoia IJIaBHBIX
KOJIMYECTBEHHBIX M3MEHEHN B paJiKaJIbHble KadeCcTBeHHble. Ha OCHOBe aHaJM3a JIMTEePaTYPHBIX JTaHHBIX BbIJIE-
JIeHa TPYIIa KPUBBIX KMHETUKY CTPYKTYPOooOpasoBaHudA, SKCTpeMabHad (POpMa KOTOPBHIX BOCIPOU3BOAUT reo-
MeTPMIO IIPOCTENIell KaTacTpodbl «CKIagKa». IIoCTpOeHB! M MPOaHANM3UPOBAHBI IIPOCTPAHCTBEHHBIE MOJIEJ,
OIMCBIBAIOIINE KMHETUKY TBepAeHusa maucrepcuit. [lokasaHo, 4ToO coryacue MeKAy SKCIIEPVMEHTAJIbHBIMY U MO-
JIeJIbHBIMM KMHETHYECKVIMI KPVBBIMY BBIPA'KaeTCsa He TOJBKO BO BHEIITHEM CXOJICTBE XapaKTepa 3aBIMCHUMOCTEI],

HO M B UX JIOTMYECKOM OOOOIIIeHMNIL.

KiloueBble cjloBa: IMCIIEPCHBIE CHICTEMBI, CTPYKTYpooOpasoBaHMe, KMHETHYEeCKNe KPUBbIE, TOIOJIOTMYeCKNUII

IOJIXOJ, TeOPUA KaTacTpod.

Hoc'raﬂomca npobaembl. TexHOJIOTMA TO-
JydeHUs U HepepaboTKM  IUCHEPCHBIX
cucteM ¥ o0pa3yeMbIXx B pe3yJbTaTe WUX
OTBEPIKJIEHNA NVCIIEPCHBIX CTPOUTEJBHBIX KOMIIO-
3UTOB C 3aJIaHHOM CTPYKTYPOI ¥ IPOTHO3MPYEMbIMUI
HKCILIYaTalVIOHHBIMY [IOKa3aTeJAMU IPU CHUMKEHUN
DHEPro€MKOCTM UX IIPOM3BOJCTBA HEPa3pPbIBHO CBA-
3aHa C TEOPEeTUYECKVMM ¥ DKCIIePUMEHTaJIbHBIMI
yccyenoBaHMAMM B objacTy  (PUBUKO-XVIMUM
UCXONHBIX nucrepcuit. Kak nokazano B [1-3], Bak-
HEMIMM YCJIOBMEM OITUMM3alMM TeXHOJOIUU fAB-
JIAeTCsA BO3MOYKHOCTb YIPaBJIEHUA OUCIIEPCUAMU
Ha BCeX CTaAuAX IIpollecca CTPYKTypoodpasoBa-
HIA, 0COOEHHO B €ro HaYaJIbHOM Iepuojne (IIepuo-
e mpeobJsafaHMA B CHUCTEME CTPYKTYP KOaryJssa-
IIMOHHOTO THIa). BeiOOp ONTHMMaJbLHBIX TapaMeTpOoB
TEeXHOJIOTMYEeCKMX BO3IENCTBMUII ¥ BPEMEeHUM UX
MIPUJIOYKEHUA JOJIKEH OCYIIECTBJIATHCA B COOTBET-
CTBUM C OCHOBHBIMM CTAAMAMU KOATYJIAIMIOHHOTO
CTPpYKTypoobpasoBauud. B cBA3M ¢ dTuM OOJBITIOE
3HaueHNe MnpuodpeTarT HEe TOJBKO METOIbl JC-
CJIeIOBAHUA CTPYKTYPHO-MEXaHUYECKUX CBOICTB
IVCIIEPCHBIX CHUCTEM, HO M MeTOAbl MH(OPMaTUB-
HOII MHTepPIIpeTaIuy SKCIIePVMEHTAJIbHbIX JTaHHBIX.
OTOT (PaKT CyI[eCTBEHHO CKa3bIBAeTCs Ha IIePCIeK-
TUBAX IIPAKTUYECKON peajmnsanuy pes3yJbTaToB
dpyHIaMeHTaNbHbIX MCCJIEeNOBaHU B TEXHOJOTUN
JAVICIIEPCHBIX CHCTEM U MaTepuaJoB.

AHayms3 mocjaegHNX WccaexoBaHUIT M ILyOJIm-
rammit. K HacrodAmeMy BpeMeHM HAKOILJIEH 3HAUM-
TEeJIbHBII 00BEeM BKCIIePUMEHTAJbHBIX JICCJeI0Ba-
HUII CTPYKTYPHBIX M3MEHEHUII B PasHOOOpa3HBIX
IUCIIEPCUAX, CJIYKAIINX OCHOBOM MJA IOJIYyYEeHUA
IVCIIEPCHBIX CTPOUTEJNIbHBIX MaTepuasioB. Ha Ha-
YaJIbHBIX CTAAMAX IIpoIjecca CaMOIIPOM3BOJIBHONM
SBOJIIOIMY DTUX CUCTEM IIPOUCXOLAT KadeCTBEHHBbIE
CKa4K!, (PUKCUpYyeMble Ha TpadUKax KMHETUIECKUX
xapakTepucTuk. CyliecTByeT IeJblil pAx KUHETU-
YeCKUX KPUBBIX, X0 KOTOPBIX MIEHTUYEH IIeTJe Ha
n3orepmax BaH-nep-Baasbca.

Brigenenue HepelleHHBIX paHee JacTeil odImeit
npodaembl. KoMmiinekc (puaMKO-XMMMYECKUX IIPO-
11eCCOB, IIPOTEKAIIUX IIPY CTPYKTYPOoOpaszoBaHUM
TBepaeIMX AVICIIEPCHbBIX KOMIIO3MIIMOHHBIX Ma-
TEPUAJIOB, MOXKET ObITh OXapaKTepPU30BaH KUHETV-
KOJl M3MEeHeHUdA CJEeNYIOIINX IoKasaTeJieli: MOIyJssa
ObICTpOII ByracTuyeckoit medopmaimmu E, pesoHaHC-

HOJ YacCTOTBI V, IIPEeJIbHOT0 HAIpAKEeHWUA CIOBUTa
P,. OdderTnBHOE TeopeTuyecKoe OMMUCaHME TaKUX
IIPOLIECCOB 3aTPYIHEHO, IIOCKOJIBbKY CTPYKTYypooOpa-
30BaHME — 3TO HEIPEePLIBHO IMPOMUCXOAAIME W Ha-
KJIabIBAIOIIIeCd OAMH Ha APYTOil IIpoIlecchl pac-
TBOPEHNA, COJbBATAlNY, KOATYJIAIMK 1 Ap. B cBsaA3n
C MBJIOKEHHBIM BBIIIIe BOIPOC 00 MH(MOPMATUBHON
VHTEepPIIpeTaIMy HeTPUBMAJILHBIX KUHETUYECKUX
KPMBBIX BasKeH JJIA pPeIllleHyrsa MHOTMX 3a/ad B pas-
JUYHBIX 00JIaCTAX MaTepuasiOBeIeHNA.

Heas crarpn. ['y1aBHOI 11e1BI0 HacTOAIEH pabo-
TBI ABJAETCA BBIABJIEHNME ODIMX 3aKOHOMEpPHOCTEeN
IIOBeIeHMA TBePJeIOIINX AVICIIEPCUIl C IIpuBJede-
HIEM COBPEMEHHBIX IIPeJICTaBJEHMI 00 DBOJIOIMK
JCIIEPCHBIX CTPYKTYpP KaK peajmus3alyy To¥ MJIn
VHOJ PasHOBUHOCTYM OTPAHMYEHHOTO YMCJa 3aK0-
HOB Pas3BUTUA CJIOMKHBIX CUCTEM JI000I ITPUPOJIBL

I3no:xenne ocHoBHOTO Matepmaja. JI3BecTHO,
YTO TBEPJEIOUIVE NJCIIEPCHBIE CTPOMTEJBHBIE KOM-
O3UTHI (B YaCTHOCTM, PacTBOPHI M OETOHBI Ha OC-
HOBE MIHEPAJIbHBIX WJIM OPTaHMYEeCKUX BAMKYIIVX
BEIIECTB, ILIMKEPbl AJA M3TOTOBJIEHNS KEepPaMUKI)
C TOYKM 3PEHUA CUHEPTeTUKU TPakKTyloTcs [4-6] xak
CJIO’KHBIE HEpaBHOBECHbIE (PUBUKO-XUMUYECKNE CU-
CTeMBbl, PasBUTME KOTOPBIX COIIPOBOKAAETCS CaMO-
opraHmusalMei MUCCUNIATUBHBIX CTPYKTYp. IIpm sTom
I OOJIBIIIMHCTBA JIMCIIEPCHBIX CHUCTEM XapaKTepPHbI
CKa4YK00DpasHble ABJIEHUA, 00yCJIOBIEHHbIE HAPYIIIe-
HIEM HEIPEePBIBHOCTY Pas3BUBAIOMIVIXCA IIPOIIECCOB
Pa3JIMYHBIX TUIIOB. HOSTOMy JJIA BBIABJIEHNA O6H_U/IX
3aKOHOMEPHOCTE} II0BeZleHNs MOJO0OHBIX CUCTEM Ilie-
Jecoobpas3HO MCIIOIb30BaTh [7-9] momxonm, ocHOBaH-
HBII HAa BO3MOXKHOCTYM MOJEJVPOBAaHUA IIepexoja
IJIaBHBIX KOJIMYECTBEHHBLIX M3MEHEHUIl B paguraJb-
Hble KaueCTBEHHBbIE, T.e. TEOPUIO KaTacTpod.

IIpuBenennble B Jmreparype [10-14] nanHBIE
CBUJETEJILCTBYIOT O CYII[ECTBOBAHNIM OIIPE/IeJIEHHON
IPYNIIBI KPUBBIX KMHETUMKM CTPYKTypooOpasoBa-
HIA, DKCTpeMaJibHasA (popMa KoTopbIX (puc. 1) Boc-
OPOM3BOAUT TEOMETPHUIO IIPOCTENMITIEN KaTacTPOdbl
«crJagka» (puc. 2). CienyeT OTMETUTDb, YTO COTJIa-
crie MeXKJy 9SKCIEePVMEHTAJbHBIMY ¥ MOJEJbHBIMMI
KPMBBIMM BBIpa)kaeTcad He TOJbKO B OTMEUYEHHOM
BHEIIIHEM CXOJICTBE XapaKTepa B3aBMUCUMOCTEN, HO
M B UX JIOTUYECKOM 0DOOIIEeHMM.

ObbAcHeHNe X0/Ia KPUBBIX, OIIMCHIBAIOIINX MI3Me-
HEHIe BO BpeMeHU MOAYJiA ObICTPOi BJacTUUeCcKO
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JnedpopManyy ¥ pe30HAHCHOM YacTOThI COAEPIKAIINX
OKCHJT MarHUA BOJHBIX CYCIIEH3UI IPECC-IIOPOIIKOB,
B [10] cBaA3sbIBaeTcA cO CIEIM(PUKON IIOBeIEeHUA
MgO. ucnepcun, BKJIOYAIOIIVE MTaHHBIA KOMIIO-
HEHT, XapaKTepU3yITCs HU3KO KPUTUYECKON KOH-
LIeHTpalMell CTPYKTypooOpa3oBaHmusA IIpM KOTOPON
BO3BHMKAET KOAryJAlIMOHHAA CTPYKTypa M IIPOAB-
JAITCA BaAKyume criocobHoctn MgO aHaIOrmaHO
IIEMEHTHO-MI/HEPAJIbHBIM CMEeCAM. Hepes HeCKOJIbKO
yacoB HabJroflaeTcsa pe3Koe YIPOUYHEHVE CUCTEMBI
BCJIEZICTBYE B3aMMOJEVCTBMUA [TOBEPXHOCTM HYaCTMUI]
MgO c Bomoit 1 popMUPOBaHNUA B Pe3YJIbTATE DTOTO
cBaAzelt Mesxkny HuMu B Buje uerneii OH — Mg —
O — (MgO), — Mg — OH. Takue 1emnmu co BpeMeHeM
CO3MIal0T IIPOCTPAHCTBEHHBLI KapKac U IIepeXOoNAT
B KOHJIEHCAIVOHHO-KPJCTAJIINBAIMIOHHbBIE CTPYK-
TYPbl, YTO MJLIIOCTPUPYETCA YBEJUYEHNEM MOJIYJIA
nedopmanum (puc. 1, xpuBaa 1). OnpenesieHHBIN
cOpoc 3HaUeHMI KMHETUYeCKNX IIoKaszaTesell depes
3,9 4. obbsacHAeTcA [10] BepoATHBIM pal3yIpouHe-
HMEM CYCIIEH3UM B Ha4YaJbHBIA Iepuop odpasoBa-
HIUA TOYEUHBIX KOHTAKTOB. [lyiA mOpemoTBpalleHusa
dopmupoBaHUA KOHJEHCAITMIOHHO-KPYCTAJIIIN3a -
IIMIOHHBIX CTPYKTYP M COXPaHEHUd CTa0MIBHOCTU
PeoJIOrMYecKnxX CBOMCTB IUCIIEPCUII HEODXOMVMO
OTPAaHUYUTH POCT CTPYKTYPHBIX IleIleil M UX B3au-
mopericTBue. Tpebyemblil adppeKT mocTuraeTca BBe-
nenueMm B cycrensuio 0,5-1,0% (oT macchl TBepoit
¢aser) aumonnoyn kucyaorsl C;H;O(COOH); BcTy-
MMaIeil B XMMUYECKOe B3aVMOJENCTBME C TUIapa-
TUPOBAHHO} ITOBEPXHOCTBIO YaCTUI] OKCUIA MarHUA
Y €ero MOJIEKyJiaMM, IPYUCYTCTBYIOIIVMM B PaCTBO-
pe. ITockosbKy KOHCTaHTa AMCCOLMALINY JIMMOHHONM
KICJIOTBI MaJa, peakluusa npoTekaer menieHHo. O0-
pasyomyecsa IPOAYKTBI peaknuy OJOKMPYIOT II0-
BEPXHOCTb YaCTUI[, YTO OrPAHUIMBAET 0Opa3oBaHMe
YIPOYHAIINX CTPYKTYP U 00YyCJIOBIMBAaET IIOCTO-
AHCTBO CBOJCTB cucCTeMbl (puc. 1, Kpusasda 2).
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Puc. 1. KpuBble nzameHneHnss BO BpeMeHI T MOJYJIA

ObICTpOIL duaacTdeckoi nedopmanuu E cycnenzum

MgO: 1 — 6e3 MOBEepXHOCTHO-AKTUBHOI'O BEIECTBA;
2 — ¢ 1% copepaaHeM JUMOHHONM KICIOTHI

AHaJIOTMYHBI CBOEOOPa3HbIl XapakTep M3MeHe-
HUA MOnyJasa nedpopmaiimy Habmomaerca [11] m Ha
KPUBBIX CTPYKTYPOOOPa30BaHUA BYJIKAHM3aTOPOB HA
OCHOBe OyTUJIKay4yKa, HAIIOJHEHHBIX CajKell, IleMeH-
TOM My MeJioM. I'pacmaeckne 3aBucumoctu E ot Bpe-
MEHI TaKyKe VMMEIOT Pe3KO BbIpasKeHHBIE Ieperuobl,
ABJIAIOLINMECHA, CKOPEe BCETro, CJEJCTBMUEM IeCTPYK-
TUBHBIX MIPOIIECCOB B PACCMATPUBAEMbBIX CUCTEMAaX.
ITomoOubIl BhIBOA crmesad [12-14] M B OTHOIIEHUU
XO0/a IJIACTOTPaMM BKYIMX maucrepcuii. Ilpm sTom,
KaK MOJYEePKMBAETCA B YIIOMAHYTBIX paboTax, XOTdA
KMHETUIECKU 9(PQeKT 13-3a CIOKHOCTI MCCIIeIye-
MBIX CHCTEM TEOPEeTHHUECK) HEJOCTATOYHO fCEH, MM
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MOSKHO YIIPaBJIATL IIyTEM BBEJIEHUA Pa3JIMYIHBIX I10-
BEPXHOCTHO-aKTUBHBIX BelecTB (IIAB).
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Puc. 2. Tpancopmanusa KpUBBIX N3MEHEHIA
BO BpPeMEHHU T MOJYJISA OBICTPOIi 3JIacTUIECKOI
neopmamum E MgO-conmepskaineii cycneasnmn
¢ pocrom KoHIeHTpanuu C JIMMOHHOIT KNCTOTHI

(Momesib «craaaka»: D — Toura criamkm)

B cBeTe MBII0KEHHOTO BBIIIE C yYETOM 3aKOHO-
MepHOCTEe, IIpMUBEJIEeHHBIX Ha puc. 1, mpeanoJara-
eTcsdA, UTO KaTacTpoda «CKJIagka» ob0beamHAeT Ha
OIHOJ cXeMe JBa BO3MOYKHBIX B JAHHOM CJydae
Ka4eCTBEHHO DPAa3JIMYHBIX «IIPeJeJIbHbIX» BapuaH-
Ta KPUBBIX CTPYKTypooOpaszoBauuda (puc. 2). Takaa
VHTepIIpeTanusa He MIPOTUBOPeUnT (U3UIECKOMY
CMBICITy, B3aJIO}KeHHOMY B CTaHIAPTHOE MOJeJb-
Hoe omnmcaHue. TpexMmepHasa KapTMHaA KaTacTPOQbI
«CKJIaJKa» O0TODOpaskaeT OCODEHHOCTM W3MEeHEeHMA
E (mnu mroboro mpyroro mokazaTesis) Kak (PYHK-
UM BpeMeHM (B TepMMHAX NIPUBJIEYEHHON Teopum
7 — o00o0lIeHHad KOOpJMHATA) IIPY Pa3HBIX KOH-
nenrpanuax [IAB (yopasasarommii napametp C, %).
CewmericTBO KpuBBIX E(7) MMeeT BU, aHAJOTMUHBIN
Ban-nep-BaanbscoBomy. IIpm oTcyTcTBUM MM He-
BoJIbIIIOM conepsKaHNy 10OaBKM 3aBUCUMOCTHM VIMe-
0T MakcuMyM u MuHMMYM. IIo mepe pocra C atu
TOYKM COJIVMIKAIOTCA ¥ IIPM HEKOTOPOM 3HAYeHUN
C = C,. (mmomobHOM EKpPUTHYECKOIl TeMIeparype
no Bau-nmep-Baasbcy) camuBamoTca B OIHY (TOYRY
ckaankn D). CremoBaTeNbHO, DKCTPEMYMBI COOT-
BETCTBYIOT JIeCTPYKTVMBHBIM IlepenajaM Ha KUHe-
TUYECKUX XaPaKTEPUCTMUKAX BCJIEACTBYE IIPOIIECCOB
camMoopraHmsalmy, a mn3obpaskeHHasa Ha puc. 2 Ia-
pabosa orpaHMYMBaeT 00JaCTb TePMOIAVMHAMUYIECKN
HEYCTOMYUBBIX COCTOSIHMII CUCTEMBI.

C o5TuMx ke IO3UIMII MOTYT OBITH paccMOoTpe-
HBl ¥ JOIOJHEHbl IIpuBeJeHHbIe B [15] pesyib-

TaTbl  MCCJIENOBAHUA  KOJUIOMIHO-XUMUUECKUX
CBOJICTB TMIPOCUJIMKATOB KaJbLMA — OCHOBHOTO
CTPYKTYypPOoOOpasyIoIero  BeIecTBa  [I€MEHTHO-

ro KamMHA u OerToHa. KmHeTuKa yIpodYHEHUA re-
Jeil TUAPOCUJIMKATOB KaJbLMA OLIEHMBAETCA W3-
MeHeHMeM IIpeJleJIbHOTO HampssKkeHusa casura P,
B 3aBUCUMOCTY OT BojoTBepaoro B/ T u MoasapHOTO
C/S(Ca0/Si0,) oruomrennit. Ha puc. 3 mpeacrapie-
Ha 3aBUCUMOCTb KVMHETUKM YIPOYHEHUS TeJieil I'i-
npocuankaToB Kaabima npu C/S = 1,28 or B/T:
35,18(1); 19,0(2); 12,0(3); 8,7(4). Iloasinenne cOpocoB
IIPOYHOCTM HA KPUBBIX P, (1) o0baAcHAerca B [15]
criennMpuUKoil CTPYKTypooOpaszoBaHua mpu 0OoJjee
BbICOKMX 3HaueHuax C/S. Anamms Habopa mnpen-
CTaBJIEHHBIX ILJIACTOIPAMM II0Kas3aJl, 4To HabJroma-
eMad KapTMHA YCUJIMBAIOIIENCA aHOMAJIbHOCTU MUX
xXoza 1o Mepe cHMskeHus BT aHaJlorM4yHa TOIIOJIO-
UM KaTacTPOdbI «CKJIamKa» (puc. 4).
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Puc. 3. 3aBucumMocTh KMHETUKN YIPOYHEHIS reJeit
rugapocuankaToB kaabiusa npu C/S = 1,28 or B/T:
35,18 (1), 19,0 (2), 12,0 (3), 8,7 (4)

[

Puc. 4. Tpancopmanus KMHETUIECKUX KPUBBIX
CTPYKTYPOOOpa30BaHuUs reJieii ruapoCIINKaToOB
kajJgpnusa ¢ pocrom B/T

Taksxe ciegyeT OTMETUTb XapaKTepHOe CXOJ-
CTBO CEMEeJCTBa SKCIEPUMEHTAJbHbIX KPUBBIX
c msorepmamu Ban-gep-Baagabca. IIpu HaumMeHb-
1IeM B paccMaTpuBaeMoM auanas3one B,/T Ha rpa-
(p1Ke NPUCYTCTBYIOT ABHO BbIPasKeHHbIE MaKCUMyM
u MyHMMYM. C pOCTOM BOJOTBEPIOTO OTHOIIEHNA
crerneHb N-00pa3HOCTY KPUBBIX IIOCTEIIEHHO yYMeHb-
maeTcAd M 3aBMCUMOCTY IPMoOpeTaroT OoJiee IJIaB-
Hble ouepTaHMA. PopMa MOJEJBHON II0BEPXHOCTHU
npepnrnoJsaraeT HaJudye HEKOTOPOI'o KPUTUUYEeCKOTro
3ageHnsa B/T, mpu KOTOpoM ocOoDble TOYKM CJIM-
BalOTCA B TOYKY CKJIaAKM D, pasrpaHMUYMBaIONUIYIO
(pYyHKINM IBYX Ka4eCTBEHHO Pas3JIMYHbIX TUIIOB, YTO
COOTBETCTBYET JIBYM CYLIECTBEHHO Pa3JIMIHBIM CT/-

Cnoucok Jurepartyphbl:

JaaM noseneHua aucnepcun. CienoBaTesbHO, KaKOM
Obl HM OBIIA IPMPOJA DKCIEPVMEHTAJbHO 3aduK-
CUPOBAHHBIX CKAYKOB P, X BOBHMKHOBEHME 3aKO-
HOMEPHO U ABJIAETCS Pe3yJIbTaTOM IIPOSBJIEHNS 00-
LUIMX TEeHJIEHUIUII B DBOJIIOLNM HEJVHENHBIX CUCTEM.

BriBoab! n npengoskenns. Takum obpasom, mpu-
BeneHHble B [10-15] pe3yabTaTel MccIeqOBaHUI K-
HETUKY CTPYKTYpPOOOpasoBaHMA IPEACTABIIAIT CO-
00 110 cyTM OOCYsKIEeHMe YaCTHOTO CJIydas Teopun
KaTacTpod, a pacCMOTpPEeHHas MOJIeJIbHAsA IIOBEPX-
HOCTb, 00001Iasd oTAesbHbIe 3(P(QEeKTHI, HATJIAIHO
WJLIIOCTPUPYET KadeCTBEHHBbIE CTPYKTYPHBIE Ilepe-
CTPOVIKM B TBepAewiIleil nucrnepcun. Kpome Toro,
aHaJIM3 DKCIIEPUMEHTAJIbHBIX 3aBUCKUMOCTeN [2] 1mo-
KasaJ, 94TO MM, IIOMMMO CKa4dKa, IPUCYIIN U IOPY-
rie TaK Has3blBaeMble «IIPU3HAKU KaTacTpodbr» [7],
CBA3aHHbBIE C KOHKPETHBIMM CBOMCTBAMMU CHUCTEM
(mampumep, rucrepesuc). ATO 006CTOATEIBCTBO IIO-
3BOJIUT HE TOJBKO KJIACCUMPUIMPOBATE pPeaJsbHbIe
CUTYaI¥I B COOTBETCTBUU C OTJIUUAKIINMUCA YUC-
JIOM YIPaBJAIIMX IIapaMeTPOB CTaHIAPTU3UPO-
BaHHBIMIU TUIIAMU KaTacTpod («CKJIamKa», «cOOpra»
¥ T.J.), HO U BBIACHUTH (PUBUKO-XUMUUIECKUE MeXa-
HM3MBI, 00yCJIOBJIMBAIOIINE DKCTPEMAJbLHOE ITI0OBEJe-
HIE Pas3BUBAIOIINXCA AUCIIEPCHBIX CUCTEM.

Crnenyer TakyKe OTMETUTH II€PCIEKTUBHOCTD
JaJIbHENIIIeT0 PasBUTUA METOJNOJIOTUM KUHeTHde-
CKUX JICCJIEJOBAHUI 3a cUeT 00'beVIHEeHN OIVICaH-
HOTO BBIIIE TOIIOJIOTMYECKOTO IIOAXOAa ¥ MEeTOHOB
DKCIIePUMEHTAJIbHO-CTATICTIUECKOr0 MOJeIMpoBa -
HuA. B Takol curyanuuu, no-BUAMMOMY, TOCTaTOYU-
HO MH(OPMATUBHO AJA KAXKIOTO (PUKCUPOBAHHOTO
MOMEHTa BPEMEHU CTPOUTH OKCIEPUMEHTAJbHO-
CTATHUCTUYECKIVE MOJIeJN, IIpeICTaBIIAI0IIE COOOM
MIOJIMHOMBI TPETbel CTeNeH). DT MOJeJV COJep-
JKaT 3(PPEeKThl TPEeThEro MopAnaKa, 00yCJIOBINBAIO-
yie BOJIHOOOPas3HOCTb OAHO(AKTOPHBIX KPUBBIX,
¥ COOTBETCTBYIOIME B3aMMOJIEJICTBUA, BAPbUPYIO-
11yie CTeleHb BOJHOOOPa3HOCTM B MHOTO(PAKTOPHOM
npoctpaHcTBe. COrylacHO TOIOJIOTMYECKO KOHIIeII-
ouy JaHHbIE ONHO(AKTOPHBIE 3aBUCUMOCTU IleJie-
coo0pa3HO paccMaTpyuBaTh KaK IIPOEKINM KaTa-
CTPO(dBI CKRJIANIKY, HO, B OTJIMYME OT MBJIOKEHHOTO
paHee, ysKe B APYroil cucTeMe KOOpAMHAT (HaIpu-
Mep, «koHIeHTpauuda IIAB — P,, uamu ero oTHOCHU-
TeJIbHOe V3MeHeHue» ¥ T.IL). ['pynmmpoBra omgHO-
(paKTOPHBIX KPUBBIX B MOJEJbHYIO ITOBEPXHOCTH
MIO3BOJIUT B KaYKAbIi MOMEHT BPEMEHU OI[eHMBATH
He TOJIbKO KOJIMYECTBEHHbIE, HO U KadeCTBEHHBIE
U3MEHEHUS B CUCTEME.

Taxkum 00pa3oM, CUHTE3 Pas3JUYHBIX ITOAXO0IOB
K MCCJIEZIOBAHUIO KMHETUKU CTPYKTYpPooOpa3oBaHms
TBEPEIOIINUX AUCIEPCHUIi T03BOJUT IIO-HOBOMY OI[e-
HUTb HEKOTOpPble OCOOEHHOCTU Pas3BUTUSA DTUX CU-
CTEeM, UTO PACIIMPUT IPEACTABJIEHUA O 3aKOHOMEpP-
HOCTSIX UX DBOJIOLVN.
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Tpodumora JLE.
Opecbka mepsKkaBHa akajgeMisa OyAiBHUIITBA Ta apXiTEKTypu

TOIMOJOI'TYHI MOJEJII RIHETRHI
CTPYRTYPOYTBOPEHHA IUCIIEPCHIX CIICTEM

AHoranisa

PoaryanyTi nmponecu CTPpyKTYPOyTBOPEHHA AMCIEPCHMUX CHUCTEM, II[0 TBEPJiIOThb, 3 03U CMHEPTreTUKN Ta
Teopii KaTacTpod. 3aIpPOIOHOBAHO MJIA BUABJEHHS 3araJbHUX 3aKOHOMIPHOCTE! IOBEAiHKM MOAIOHMX CU-
CcTeM BMKOPMUCTOBYBATY TOIIOJOTIUHMII HifXis, 1110 6a3yeThCsA Ha MOMKJMBOCTI MOJIEJIIOBAHHSA IIE€PEXOIy ILJIaB-
HMX KiJIbKICHMX 3MiH y paJmkaJbHI AkicHi. Ha ocHOBI aHajisy pesysibTaTiB AOCJHIIYKEHDb, 110 HaBeJEeHI y
JiTepaTypi, BUIiJleHa Ipyla KPMBUX KiHETMKM CTPYKTYPOYTBOPEHHHA, eKCcTpeMasbHa (hopMa AKMUX IOAi0HA
reomeTpii mpocrintoi katacTpodu «criaanka». [lodOymoBaHi Ta IpoaHa i30BaHi IPOCTOPOBI MOJIEJI, [0 OICY -
I0Th KiHEeTURY TBepAiHHA qucrepciit. ITokasaHo, 110 IOTOPKEHH MK €KCIIePMMEeHTAaJIbHMMM Ta MOJEeJIbHUMM
KIHeTUYHMMM KPMBIMMM BUPAYKAETHCSA He TLIbKM y 30BHIIIHINM 301KHOCTI XapakTepy 3ajlesKHOCTel, aje i B ix
JIOTIYHOMY y3araJibHeHHI.

Kuaro4oBi cnoBa: gucrepcHi cucteMy, CTPYKTYpPOYTBOPEHHHA, KiHETMYHI KPUBi, TOMOJIOTIYHMIA Tifxin, Teopisa
KaTacTpod.

Trofimova L.E.
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TOPOLOGICAL MODELS OF THE KINETICS
OF STRUCTURE FORMATION OF DISPERSE SYSTEMS

Summary

This paper analyzes the processes of structure formation of solidifying disperse systems in terms of
synergetics and the theory of catastrophes. From the point of view of synergetics, solidifying disperse
composites are interpreted as complex nonequilibrium physicochemical systems whose development is
accompanied by a self-organization of dissipative structures. Therefore, to reveal the general laws of the
behavior of such systems, it is expedient to use the approach based on the possibility of modeling the
transition of smooth quantitative changes to qualitative ones, i.e., the theory of catastrophes. The literature
data point to the existence of a certain group of structure-formation kinetics curves whose extreme
form reproduces the geometry of the simplest fold-type catastrophe. Agreement between experimental
and model kinetic curves manifest itself not only in the above-mentioned superficial resemblance of the
character of the curves, but in their logical generalization as well.

Keywords: disperse systems, structure formation, kinetic curves, topological approach, catastrophe theory.



