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Abstract. Today the critical task of science and industry is to obtain new materials with desired properties for
the acrospace industry, military industrial complex, pharmaceutics, construction and other fields. Receiving of new
materials is always connected with a large number of experimental investigations and, and as a consequence, large
labor costs and power consumption. In this work the mathematical model of cellular automata with varied size of
cells is presented. The comparison with the previous mathematical model developed by composite authors has been
made.

Looking for compositions of new materials with a definite structure and specific physicochemical properties,
an important task is the development of mathematical and computer models and their implementation with the use of
high-performance parallel computing that will reduce the scope of experimental investigations. The current gene-
ration of computers allows to execute the mathematical modeling of various processes at different levels: nano-,
micro- and meso-level. Mathematical and computer modeling makes it possible to determine the search areca for
compositions of developed materials, which considerably reduces the cost and speeds up the development process.

In this work a new mathematical model based on cellular automata with varied size of cells will be presented.
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AnnoTtamust. Ha ceronssmiHuit ACHb aKTyaubHOH 3a7aueii HAYKH W HMPOMBIIUICHHOCTH SBIISICTCS ITOJIY YCHHC
HOBBIX MATCPHAIOB C 3aJAHHBIMH CBOMCTBAMH I A3POKOCMHYMECKOM OTPACIH, BOCHHO-NPOMBIIIJICHHOTO KOMII-
neKca, papManeBTHKH, CTPOUTENLCTBA U ApyTHX cep. [TomyueHne HOBBIX MAaTEPHAIOB BCET/IA CBI3AHO C OOIBIIIM
KOJIMYECTBOM JSKCIICPHMECHTANBHBIX HCCICIOBAHHH M, KAK CICIACTBHC, C OONBIIMMH TPYAO- M IHEPro3arpaTaMu.
B paborte mpeacraBieHa MaTeMaTH4eCKas MOJACTH KJICTOUYHOTO aBTOMATA C M3MCHSIOIIMMCS Pa3MEpPOM KICTOK.
[IpuBeacHO CpaBHCHHE C MPSABIAYIICH MATCMATHUCCKOH MOJCIIBIO, pa3pabOTaHHOH ABTOPCKAM KOJUICKTHBOM.

B mowmcke cocTaBOB HOBBIX MaTepHANIOB, 00IATAOIIIX OMPEACICHHOM CTPYKTYPOH H ONPEICICHHBIME (PH3HKO-
XHUMHYCCKHMH CBOHCTBAMH, BAYKHOM 3a1a4ci ABIIIETCSA pa3padOTKAa MATEMATHYCCKUX W KOMITBIOTEPHBIX MOJCICH H
peaymzanus UX ¢ HCMOJIB30BAHMEM BBICOKOTPOM3BOJUTENBHBIX MAPAJUICIBHBIX BBIMHCICHHHN, YTO HMO3BOJHT PE3KO
COKpaTUTh 00BEM SKCICPHMEHTATBHBIX HCCIEA0BAaHUH. COBPEMEHHOE MOKOJICHHE KOMITBIOTEPOB I03BOJLIET IPOBO-
JUTh MATEMATHYECKOE MOJACTUPOBAHME PA3IMYHBIX MPOLIECCOB HA PA3HBIX YPOBHAX: HAHO-, MHKPO- H MC30YPOBHE.
Maremarnieckoe ¥ KOMIBIOTEPHOE MOJICTHPOBAHUE JTACT BO3MOKHOCTD OIPEACIUTh 00JIACTh MOUCKA I COCTABOB
pa3padaThIBACMBIX MATEPHANIOB, YTO 3HAYUTEIBHO YCKOPSET U YACIICBILICT CaM MPOLIECC Pa3padOTKH.

B pabore Oyzer mpeacraBicHa HOBAsE MAaTEMATHHYECKAs MOJCIb HA OCHOBE KICTOYHBIX aBTOMATOB C H3ME-
HAFONIMMHCS Pa3MEPaMU KIECTOK.
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H3zeecmua Hayuonanvroti akademuu Hayx Pecnybnuxu Kasaxcman

MaremaTnuyeckass mMoaeab mpouecca pactBopeHusi. Ha ceroaHdmuuii OeHb CYIIECTBYCT He-
CKOITBKO MOJCNCH ONHCAHMs NPOLEecca PacTBOPEHUS TBEpAbIX Ted. HaubGompmiee pacnpocTpaHeHHE
MOJYYHIM MOJCTH Ha OCHOBE KJICTOUYHBIX aBTOMATOB. BO BCEX paHEe M3BECTHBIX KICTOYHO-aBTOMATHBIX
MOJCIISIX PACTBOPCHHS KICTKH UMCIOT (PMKCHPOBAHHBIN pazMep, UTO HAKIAABIBACT HEKOTOPHIC OrPaHU-
yeHms Ha MoJenb. [Ipeanaracmas Moaenb pacTBOPEHHS TBEPABIX TCI HA OCHOBE KICTOYHBIX aBTOMATOB C
HU3MEHSIOIIUMUCS pa3MepaMH KICTOK MO3BOACT H30eKaTh HEAOCTATKOB NPEAbIIYIINX MOACTICH

B maremaTHueckoi Moae T IPHHATEL CIIEAYIOMNE JOITY ICHMS:

1) cucrema nmpeacraBaseT COOOH COBOKYTHOCTh KIICTOK;

2) moje MMEET OTKPBITBIC TPAHULBI, BELICCTBO VIALICTCS H3 TPAHUYHBIX KICTOK HAa KaKIOU
UTCpaLY;

3) KaxzAas KICTKA UMEET TPH XapaKTCPUCTUKHU: THIT BEIICCTBA, KOJIUYCCTBO BEIICCTBA U arperaTHoe
COCTOSIHUE (TBEPAOE, JKUAKOCTb);

4) pacueT mHpOLECCOB BEACTCS HTCPATHBHO (HA KAXKAOW WTEpaAlMM MPOLECCH PACTBOPCHHS U
Juddy3nn BEMECTBA MPOUCXOIAT B OJUH MPOMEKYTOK BPECMCHH);

Mozens mporecca pacTBOPEHHS OMUCHBACTCS CIEAYIOINAM YPABHCHUCM:

de

—=D*F*(C=G)
rae D — kosddunuent auddysun, F — miomane mOBEPXHOCTH KOHTAKTA B3AUMOACHCTBYIOIINX KIICTOK,
Ci, C; — KOHIICHTPAIH B 1-OH U J-OH sUECHKaX.

Hanee mpuBOIATCS BO3MOMKHBIC COCTOSHHUS KIETOK B KiIeTouHOM apTomare. CneBa yka3aHO Ha-
YaTbHOE COCTOSIHUC, CIPABA — H3MCHEHHUE COCTOSHHE KICTKH, OTHOCUTEIEHO KOTOPOH.

Bo Bcex mapax KIETOK JKUAKOCTh — TBEPAOE BEIICCTBO MPOHCXOAUT CMEINCHHE HX TIPAaHULBI B
CTOPOHY KICTKH C TBEPABIM BCIICCTBOM, IMPH 3TOM MPOHCXOAMT NEPECHOC BEIIECTBA W3 TBEPAOTO
COCTOSIHUS B )KHIKOCTb, T.€. B KIICTKE C COCTOSHHEM «TBEPAOC» KOTHUECTBO BEILECTBA YMCHBINACTCA, & B
KIIETKaX B COCTOSHHH CKHIKOCTB» KOIUYECTBO PACTBOPACMOroO BewecTsa yeenuuusactces. Ha pucyake 1
KIIETKA C TBEPABIM BELICCTBOM C YCTHIPEX CTOPOH OKPYIKEHA KICTKAMH € KUIKOCTBIO, CIICI0BATENBHO, CO
BCEX €€ CTOPOH NPOHCXOAUT CMEINCHHE TPaHHL KJICTOK >KUAKOCTH-TBEPAOEC BCLICCTBO H OHA
VMCHBIIACTCA B pazMepax.
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PI/IcyHOK 1 -Knetka c TBEPJBIM BEMICCTBOM CO BCEX CTOPOH OKPYKEHA KICTKaMHU € KUJIKOCTLIO

Ha pucynke 2 x1eTKa ¢ TBEpABIM BEIIECTBOM OKPY)KEHA TPEeMS KJICTKAMH C KUAKOCTBIO U KIETKOH ¢
TBEPABIM BCIIECTBOM, CJIECAOBATEIBHO, TONBKO C TPEX CTOPOH TIPAaHULA KICTOK >KHAKOCTb-TBEPAOE
BCILIECTBO OYACT CMEINATHCA B €€ CTOPOHY .

I
Hs W T e W T
: ]
= T T i e o T
il il o — g o 5 ol 1
I e |
H H T H H EI -
L | - - ] | -
1

PI/IcyHOK 2 —Knetka ¢ TBEPJBIM BEMIECTBOM € TPEX CTOPOH OKPYIKEHA KIIETKAMU C KUJKOCTBIO
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Ha PUCYHKC 3 KICTKA ¢ TBCPABIM BCHICCTBOM I'paHUYUT € ABYMSA KJIICTKAMHU € JKUAKOCTBIO, ITIO3TOMY
CMCIHICHHUC I'PaHULbI KIICTOK YKUIAKOCTh-TBCPAOC BCIICCTBO TOJIBKO € ABYX CTOPOH.
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Pucynox 3 — Kietka ¢ TBep/IbIM BEIIECTBOM C JIBYX CTOPOH OKPYKeHa KIETKaMHU ¢ KUKOCTHIO

Ha pucynke 4 xieTka ¢ TBEpABIM BEIIECTBOM C JIEBOM CTOPOHBI MMEET TPAHHILY C KIETKOH C JKUA-
KOCTBIO, MO3TOMY IPOUCXOAUT CMEIIEHHUE IPAHULIBI TOJIBKO MEXKAY 3TUMH KICTKAMU.
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Pucynok 4 — KiteTka ¢ TBep [bIM BETIECTBOM C OJTHOYM CTOPOHBI OKPY *KeHa KIIETKOU ¢ KUAKOCTHIO

Pacuer mpouecca pacTBOpeHHsS MPOU3BOIUTCS CACAYIOIIMM o00pasoM. B kadecTBe BXOAHBIX
NapaMeTpoOB 3aJaCTCs JIMHCHHBIA pasMep mojs — N KICTOK M MAaKCHMAIBHOC COACPKAHUE KAKIOTO
BCIICCTBA B 00BEMC KICTKH.

B mporecce pacTBOpeHHMsS M3 KJACTOK C TBEPABIM BCINSCTBOM BEIICCTBO MEPEXOAMT B KJICTKH C
SKHIKOCTBIO, CIICAOBATCIBHO, O00OBEM BCIIECCTBA B KICTKAX HM3MCEHICTCAS. Ha 3TOM OCHOBaHMH MOKHO
CUMTATH, YTO U3MCHICTCI U PACCTOSHUC MEKAY KjeTKaMu. Bo BCex mapax KIETOK «KHIKOCThb-TBEPIOC)
MX TPAHULIBI CMEIIAIOTCS B CTOPOHY KJICTKHU C TBEPIBIM.

Ha pucyHke 5 mpeacraBicHO B3aUMOICHCTBHE MEXKIY ABYMsI COCCIHHMH KiacTKamu. B ciyuae a)
BUJIHO M3MCHCHUC PACCTOSHHUSI MCHKIY KICTKAMHU U CMCUICHHUC TPAHULIBI B CTOPOHY KIICTKHA C TBEPIBIM
BeiecTBOM. B ciiydae §) mpoHCXOIUT «CMELICHHE LICHTPA» — KOTA U3 KICTKU 2 BEUICCTBO MEPEXOIUT B
KICTKY 1, Ipu 3TOM VMEHBIIACTC 00beM KIETKH 2 (00beM KIeTKH 1 yBEIMIHBACTCS) U PACCUUTAHHOC
paccrosiaue dl2 cTaHOBUTCS MPHU 3TOM OTPULIATSIBHBIM, YTOOBI 3TOTO M30€KATh MPOUCXOIUT CMCIICHHUS
LeHTpa KIeTKu 2 1 yxke d12' sBusercs momoskuTenbHbIM, ECIH ke «CMEIICHUE CHTPA» HEBO3MOXKHO M3-
32 OTCYTCTBHS BEIICCTBA B KJICTKE, TO TAKAs KJICTKA YAATISCTCS.
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Pucynke 5 — BzaumoelictBre coceIHUX KIETOK: 1 — JKUIKOCTh, 2 — TBEPJIOE BEIIECTBO,
a — M3MEeHEeHUE PACcCTOSHI B IIPOIECce PACTBOPEHIT, 6 — «CMETIEHHE TIEHTPa
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