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AHHoTauumsa. [1nA ycTaHOB/IEHNA 3aKOHOMEPHOCTeN NPOTeKaHWA NoIMMepU3aLMoHHbIX
npoLeccoB LenecoobpasHo NpUMeHATL MeToAbl MaTeMaTu4ecKoro MogenuposaHus. Ha
OCHOBE MaTeMaT14YecKoro onucaHus NpoLLecca MOXHO onpenesiTb ONTUMarsbHbIe YCITOBUSA
ero npotekaHusd, obecneynBaioLLe NoBeILeHWe ero 3G¢$eKTUBHOCTH, a TaKKe KayecTBO
BbINMyCcKaeMbIx nofuMepoB. OgHol M3 3a4ay oNTUMM3aLLMM NPoL,EeccoB NosiMMepu3aLmm
ABNAeTCA 3afava onpefesieHUs HavyasbHOro COCTaBa peaKkLMOHHOW CMecu, KoTopblit
obecreynBaeT JOCTUKEHWE 3a4aHHbIX KONIMYECTBEHHBIX UM Ka4eCTBEHHbIX NMoKasaTesei
npouecca. Llenbto paboThbl ABNAeTcA pa3paboTKa anroputMa onpeneneHns HadanbHbIX
KOHLLeHTpaLui KOMMNOHEHTOB peakLMu cuHTe3a nonvMepos. lNprBeeHa nMocTaHoBKa
3a[a4v NMomcKa ONTUMasbHbIX KOHLLEHTPaLMii KOMMOHEHTOB MpoLecca CMHTe3a NosiMepoB
M YUCNEHHBIN anropuUTM OA ee pelleHWUs. Tak KaK KMHeTMYecKasa Mofesb npolecca
nonuMepm3auum npedctaBisaeT coboit 6eCKOHEUHYI0 CUCTEMY 06bIKHOBEHHbIX HENTMHENHBIX
ovddepeHUManbHbIX ypaBHEHUI, TO MpU ee peLleHUU C MOMOLLbIO KilacCUYeCKUX METOL0B
ONTMMM3aLUM BO3HUKAIOT TPYAHOCTU BbIYMCTIMTENIbHOIO XapaKTepa. MoaToMy and pacyeTta
ONTUMasnbHOIO Ha4asbHOrO COCTaBa PeaKLMOHHOM CMecy NoJIMMepM3aLoHHOro npoLiecca
npeasiaraeTcs NPUMEHUTb METOA, UCKYCCTBEHHbIX UMMYHHBIX cUcTeM. [laHHbI MeTof, No3BosIAeT
NpeofosieBaTh SIOKabHbIe S3KCTPEMYMbl B MHOFOMEPHLIX MPOCTPaHCTBAX MOUCKA U ero JIerko
peanu3oBaTh 4J1f KOHKPETHOro MpoLecca Npu U3MeHEeHUN KOJIMYeCcTBa ONTUMU3UPYEMbIX
napameTpoB. Pa3zpaboTaHHbI anroputM Ha OCHOBE MeTOa UCKYCCTBEHHbBIX UMMYHHBIX CUCTEM
BK/loYaeT B cebA npoueaypy npeobpasoBaHus 6eckoHe4YHo cucteMbl aAnddepeHumnanbHbIX
ypaBHEHWIA, OMUCLIBAIOLLMX KMHETUKY NOSIMMEpPU3aLMOHHOI0 NpoLLecca, K KOHEYHOMY BUAY
C MOMOLLLbI0 MeToja MOMeHTOB. PaboTa anropvTMa anpobrpoBaHa Ha MPOMBILLIEHHO 3HAYUMOM
rnpouecce nosiMMepusaumm bytagneHa Ha HeOOUMCOLEpKaLLlen KaTanTUYecKon cucTeme.
BblumcieHbl onTUMasbHbIE KOHLLEHTPaLMKU peareHToB, obecneymBaloLLye NoyyeHye noamMmepa
C 3afjaHHbIMM CBOMUCTBaMM.
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Abstract. To establish regularities of polymerization processes, it is advisable to use
methods of mathematical modeling. On the basis of mathematical description of the process
it is possible to determine the optimal conditions of its course, providing an increase in its
efficiency, as well as the quality of produced polymers. One of the problems of optimization
of polymerization processes is the problem of determining the initial composition of the
reaction mixture, which ensures the achievement of given quantitative or qualitative indicators
of the process. The aim of the work is to develop an algorithm for determining the initial
concentrations of polymer synthesis reaction. The statement of the problem of searching
for optimal concentrations of components of the polymer synthesis process and a numerical
algorithm for its solution are given. Since the kinetic model of the polymerization process
is an infinite system of ordinary nonlinear differential equations, its solution using classical
optimization methods encounters computational difficulties. Therefore, it is proposed to apply
the method of artificial immune systems to calculate the optimal initial composition of the
reaction mixture of the polymerization process. This method allows to overcome local extrema
in multidimensional search spaces and it is easy to implement for a particular process when the
number of optimized parameters is changed. The developed algorithm based on the method of
artificial immune systems includes a procedure for converting an infinite system of differential
equations describing the kinetics of the polymerization process to a finite form using the method
of moments. The algorithm has been tested on an industrially significant polymerization process
of butadiene on a neodymium-containing catalytic system. The optimum concentrations of
reagents that provide the polymer with the desired properties have been calculated.
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BeepneHne
aTeMaTH4YeCcKOe MOACITUPOBAHHE TI0-
JTUMEPU3AIIMOHHBIX MTPOLIECCOB SB-
JISI€TCS BaXKHBIM MHCTPYMEHTOM IS
YCTAHOBJICHUS] 3aKOHOMEPHOCTEH UX TPO-
TEKaHUS ¥ ONTUMHU3AIMN YCIOBUM pEaKIIMii
MOJINMEPHU3AIH, O3BOJIIOIINM OBBICUTD

3¢ (HEeKTUBHOCTD MPOIIECCOB CUHTE3a MOJIU-
MCPOB U Ka4YCCTBO MOJIYyYaCMbIX IIPOAYKTOB.
OnHuM U3 TaKUX YCIOBHM peakiUy MOJIMMe-
PHU3aLMOHHOIO MpoLiecca SBISIOTCS Hauyallb-
HBIE KOHLICHTPALlUHA PEAKIIMOHHON CMECH.
[TockonbKy peakiMOHHas cUCTeMa Mpo-
1ecca noJIMMepu3aluu COJIepKUT Heorpa-
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