AHanu3s u modeniupogaHue HesuHeliHbIx QUHaMUYecKux npoueccoe cemu 57

Integrating the last equations we get:
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The equations 31-33 imply that:
[LOOH] =[LOOH],¢”
[LOO®]=[LOO"],¢”" (34)

The last equation demonstrates that the hydroperoxide concentration in the system and the con-
centration of oxidation chains (which is equal to the concentration of the radicals that lead the chain)
varies in time exponentially. Acceleration or deceleration of the reaction depends on the sign of the
degree.

Existence of many antioxidant types with different mechanisms of action complicates determina-
tion of the antioxidant activity in biological systems. In this work, we used mathematical modeling for
achieving algorithmic simulation to study the kinetics of iron (ll)-ascorbate-dependent lipid peroxi-
dation. We selected the minimum number of reactions, the combination of which allowed us to repro-
duce the phenomenology of the experiments. We then explored the mechanisms and characteristics
of these active substances under various conditions, including theoretical predictions of their antioxi-
dant behavior. Pursuing an understanding of antioxidant activity of medicinal substances of plant ori-
gin is important as many known diseases are associated with an oxidative stress, i.e., an impairment
of antioxidant activity.
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B naHHom paboTe oTpaxeHbl ABa NOXOAA K YMCIIEHHOMY aHanu3y TEMSoBOro pexuma: Me-
TOA, HavanbHbIX NapaMeTPOB M METOA KOHEYHbIX 3rieMeHTOB. [1onb3ysce MeTogoM abeTparu-
POBaHWS, Mbl PaCCMOTPUM MPOBOAHWK, HA KOTOPbIA BO3AENCTBYET TEMMOBOE More, W npoBe-
[EeM aHanoruto ¢ 3akpenneHHon 6ankon ¢ BO3AEMCTBMEM COCPEAOTOUEHHBIX CUN.

PacueT BegyT Ans T0ro, 4Tobbl paccumMTaHHble TeMnepaTypHble XapakTepPUCTUKIA TEMIOBOrO
pexuma He npeBblILLany npegenbHbie 4onyCTUMbIE HOPMbI.

MeToz HavasbHbIX NapamMeTpoB

Heobxoanmo onpegenuTb npornb npoBogHuka ¢ 3 onopamu (puc. 1) ¢ NPUNOXEHHON Co-
CPeAOTOYEHHOW CUION F N HaxoaaWMMMCS Ha pacCTOsHUM —X U +X cunamu F/2 , akBuUBaneHT-
HbIMW TENJIOBOMY BO3AENCTBUMIO Ha yyacTke [L2-x,L2+x].
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OnpegensoTes GyHKUMK:
magl(x,a)=(x—a)-(x>a)

mag2(x,a) = %(x —a)-(x=>a)

mag3(x,a)= %(x —a)-(x=>a)
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Onpegenatotcs yHKUMS MOMEHTOB, (OYHKUMS yrna gedopMaumnn n yHKuma nporuba, B
3aBUCUMOCTH OT KOOpAMHATLI MO X, HayamnbHbIX YCrOBMM NO Yriy AechopMauun u nporuoy.
Wcnonbaytotcs dyHKUmMmM mag1, mag2, mag3.

3afatoTca U3BECTHbIE rPaHUYHbIE YCIOBKS, M 3anuCbiBaeTCa CUCTEMa YPaBHEHUN ANs WX
HaxoxaeHus. B cuctemy BBOAATCS Takke COOTHOLIEHMS And CyMM Harpy3ok no OY u MomeH-
TOB OTHOCUTESTBHO NPOW3BOSTEHOM TOYKM.

Ha 6a3se peLlueHns CUCTEMbI YpaBHEHUN ONPeLensnTCs (PYHKLUMS MOMEHTOB, (PYHKLMS yr-
na gedopmaum n yHKLmMs npormba.

CtposaTcs rpadomku: PyHKLMS MOMEHTOB, (OYHKUMS yrna Aedopmanm 1 yHKUmMS npornba.

MeTOoA KOHEYHbBIX NTEMEHTOB ( OAHOMEPHBIN Cryyan ).

Onpegensetca OyHKUMS MOMEHTOB 4S9 [AaHHOMO Cryvast Harpysku, 3aTeM BbINOMHATCS
OCHOBHble 3Tanbl MeTofa KOHEYHbIX 3NeMEHTOB ANt pa3paboTku JOKYMEHTa MaTtemarnye-
CKOM CUCTEMbI. DNEeMEHTbI peanu3aLun NpUBEAEHbI HIKE.
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Takum 00pa3om, B KOHLie pacyeToB Mo METOAY HavanbHbIX NapaMeTpoB ¥ METOAY KOHEu-
HbIX 3MEMEHTOB Mbl CBEMM K MOCTPOEHWMO rpacivKkoB, KOTOPbIE MO3BOMWAM HaM BU3yamnbHO
npeacTaBuTb BO3AENCTBIE TENMOBOMO MOSst HA MPOBOAHMK M TEM CaMbIM W3HAYarbHO Y4ecTb
NPy NPOEKTUPOBAHMM Cralble Y4aCTKM.
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CTOXACTUYECKUX CETEN B MHOIO3AJAYHbIX CPEOAX
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OpHon 13 3agad, pelaemblx Npu NPOrpamMMHON OpraHu3aLmm UMUTALMOHHOTO MOLENMPO-
BaHWS, ABNAETCA peanu3auus KsasvnapannensbHoro BbIMOTHEHUS NPoLeccoB, Korga Mcnos-
HeHVe NPOoLeccoB NapannensHo Ha YpOBHE MOAENW, HO NOCnenoBaTeslbHO Ha YPOBHe anna-
paTHOro obecneveHus.

[ins opraHu3auum napannenbHbiX BbIYUCIEHWA UCMONb3YIOT NapanienbHble A3bIKM npo-
rpammupoBaHust (Hanpumep, Modula, Ada, Algol-68) nnbo A3biku, pacluMpeHHble COOTBETCT-
BYIOLLMMY BbICOKOYPOBHEBbLIMW BUbNMoTekamMm U nHTEpdencamn ¢ NepeHoCOM KOHCTPYKLIMIA
napannenuama c 3bIKOBOro YpOBHS Ha ypoBeHb onepaunorHon cuctemsl (OC) [1, 2].

CoBpeMeHHble MHoro3agayHole OC nmo3BONsT NPeAcTaBnATb BbINOSHAEMbIE 3a[ayuv B
BMAe YacTel (HUTeR), BbIMOMHAEMbIX NapasnfernibHo U B3aMMOAENCTBYIOWMX B €AMHOM [Io-
BanbHOM npocTpaHcTBe. lNonb3oBaTento npyu 3TOM AOCTYMHbI pa3BuTbIe CpeacTBa ynpasne-
HWS B3aWMOLENCTBMEM 3afay W HUTEN. JTO CreunanuanpoBaHHble Bubnuoteku (Hanpumep,
MPI, PVM; knaccbl 06bekTHO-0pueHTMpoBaHHoN bubnuotekn MFC ans ynpasneHus noToko-
BOW MHOrosaga4Hoctbto cuctembl Visual Studio C++), OpreHTUPOBaHHbIE HA UCMOSb30BaHNE
npoueccopos B pexume MIMD-malwmHbl, NO3BONSAOLME YNpaBATL NOTOKAMW, CUHXPOHKU3a-
Lien NoToKoB, ceMacopamu.

MpencraBnsetcs LenecoobpasHbiM peanus3aumio napannensbHOro BbINOMHEHUS NPOLECCOB
MOZENW BO3NOXMTb Ha MHoro3agadHyto OC [3]. 31O NO3BONUT MOBLICUTL MPO3PAYHOCTL MC-
NOMTHUMOrO KoZa, YNPOCTUTL peani3aLmio MOAENbHbIX OMCaHni 1, ¢ y4eToM ynpaenenns OC
NepeknYeHnem NpoLEeccoB Ha ypoBHE BIIOKOB MpoLeccopa, a Takke C y4eToM TeHOeHUMM
NPOM3BOANTENEN NPOLECCOPOB AN nepcoHanbHbix OBM K pa3sBUTUIO MHOTOSIAEPHON apXxu-
TEKTYPbI, CHU3UTb TPYAOEMKOCTb peanusaLmm Mogernen.



