
OT3hIB 

ocp11umuu>Horo onnoHeHTa MaTaeeaa MHxamrn rpHropoeBHlla~ Ha ,n;HccepTal(HIO 

Apanoaa ,l(eHHCa Bna,n;HMHpOBHlJa «Ilpo6JieMHO-OpHeHTHpOBaHHbie CHCTeMbI 

ynpaBJieHIDI 6a.30BbIMH npOH3B0,l(CTBaMH B IIHII(eBOH H XHMHlleCKOH HH,[()'CTJ)HH», 

npe,n;cTaBJieHeyro Ha COHCKaHHe )'lleHOH CTeneHH ,l(OKTOpa TeXHHlleCKHX HayK no 

cnel(HaJibHOCTH 05.13.06 - ABTOMaTH3al(IDI H ynpaBJieHHe TeXHOJIOrHlleCKHMH 

npoueccaMH H npOH3B0,l(CTBaMH (nml(eBa.H H XHMHlJeCKa.H npOMbIIIIJieHHOCTb). 

AK-ryaJihHOCTb TeMhl HCCJie,ll;0B3HHH 

AKT)'aJibHbIM HanpaBJieHHeM II0BbIIIIeHIDI 3q>q>eKTHBHOCTH np0H3B0,l(CTBeHHbIX 

npoueccoB, B lJaCTH0CTH B IIHII(eBOH H XHMHlJeCKOH np0MbIIIIJieHH0CTH, 5IBJUieTC51 

K0MIIJieKCHa.H aBT0MaTH3al(H51 Ha 0CH0Be MaTeMaTHlJeCKoro M0,nenHp0BaHIDI H 

0IITHMH3al(IDI 3THX npoueccoB. Ilml(eBhie H XHMHlJeCKHe TeXH0JI0fHH B 

paccMa1J)HBaeMbIX 6a.30BbIX npOH3BOJJ:CTBax 6JIH3KH, lJTO o6ycJiaBJIHBaeT e,nHHCTBO 

no,nxo,na K perneHHIO Ha)'lJHOH npo6JieMhI MO,nenHpOBaHIDI H OIITHMaJibHOro 

ynpaBJieHIDI. 

AKT)'aJibHOCTb TeMbI HCCJie,l(0BaHIDI onpe,n;eJUieTC51 H PM0M npaKTHlJeCKHX acneKT0B. 

BIDKHbie npO,n;yKTbI IIHII(eBOH H XHMHlJeCKOH npOMbIIIIJieHHOCTH: caxap-necoK, 

HH3IIIHe oneq>HHbI H apoMaTHlleCKHe yrneao,nopo,nbI 51B.IDilOTC51 0CH0BHbIM CblpbeM 

,nJUI ,l(aJibHeiirnero npOH3BOJJ:CTBa 60JibIIIOro accopTHMeHTa Ba)KHbIX Hapo,nHO

X035IHCTBeHHbIX npO,n;yKTOB. ,l(JUI o6ecnelJeHIDI HX npOH3BOJJ:CTBa B Tpe6yeMOM 

K0JIHlJeCTBe B II0CJie,nHHe ro,nhI npoB0JJ:HTC51 aKTHBHaH M0,n;epHH3al(IDI npe,nnpIDITHH, 

CB513aHHa51 C nepexo,noM Ha o6opy,noBaHHe 60JiblIIOH e,nHHHlJHOH MOII(HOCTH, 

HanpHMep, BepTHKaJibHbie KpHCTaJIJIH3aT0pbI H MH0r0II0T0lJHbie IIHp0JIH3Hhie nelJH, 

paccMa'IpHBaeMbie B npe,n;cTaBJieHHOH Jl:HCcepTal(HOHHOH pa6oTe. 

TeXHOJIOrHlleCKHe npouecChI HOBbIX npOH3BOJJ:CTB 'Ipe6yroT HOBbIX no,nxo,noB K 

ynpaBJieHHIO H OIITHMH3al(HH. 3TH npoH3BOJJ:CTBa npe,n;cTaB.IDilOT co6oii CJIO)l(Hbie 

XHMHKO-TeXHOJIOrHlleCKHe CHCTeMhI, IIOBbIIIIeHHe 3q>q>eKTHBHOCTH H 6e30IIaCHOCTH 

q>yHKI(HOHHpOBaHIDI KOTOpbIX Tpe6yeT npHMeHeHIDI MeTOJJ:OB CHCTeMHOro aHaJIH3a, 

o6pa60TKH HH<pOpMal(HH, I(eJieHanpaBJieHHOro B03,neiiCTBIDI lleJIOBeKa Ha 3TH 

CHCTeMbI, BKJIIOlla.H B0IIp0CbI aHaJIH3a, MO,l(eJIHpOBaHIDI, 0IITHMH3al(HH, 

C0BeprneHCTB0BaHIDI ynpaBJieHIDI H npHH5ITH51 perneHHH. 



Bee 3T0 ,n;aeT 0CH0Bam1e YTBep)K,n;aTb, "l!T0 TeMa JJ.HCCepTallJIOHHOM pa60Tbl 

AparroBa ,n:.B., II0CB.Slill;eHHruI CHHTe3y aBT0MaTH3Hp0BaHHblX CHCTeM yrrpaBJieHIDI 

rrp0H3B0JJ.CTBaMH caxapa-rrecKa, 3THneHa, BHHHna:ueTaTa Ha 0CH0Be 3TH.neHa, 

rrnaCTH"l!HblX MbillbHblX CMa30K '51BmieTC51 aKTyanbHOM B Hay-qH0M H rrpaKTH"l!eCK0M 

rrnatte, a TaK)Ke HMeeT C)'II(eCTBeHH0e 3Ha"CJeHlfe ):(JUI HHH0Bal(H0HHoro pa3BHTHH 

IIHIIJ;eBoro H XHMH"l!eCK0ro K0MIIneKca PoccHH. 

Ha 

HayquaH HOBH3Ha, ,IJ.OCTOBepuocTh noJiyqenHhIX pe3yJibTaTOB 

u CTeneHb HX o6ocuoBaHHOCTH 

0CH0BaHHH C0BpeMeHHblX MeT0):(0B CHCTeMH0ro aHanH3a, 

MaTeMaTH"l!eCKoro H HMHTaQH0HH0ro Mo,n;enHpoBaHIDI rrony-qeHbl cne,rzyIOru;He 

pe3y.nbTaTbI, xapaKTepH3YIOIIJ;HeC.SI Hay"CJHOM HOBH3HOM, II03B0.ITHBIIIHe peIIIHTb 3a,n;a-qy 

pa3pa60TKH HHTerpHp0BaHHblX CHCTeM c6opa, o6pa60TKH ,n;aHHblX H onepaTHBH0ro 

ynpaBneHIDI 6a30BbIMH np0H3B0,2l;CTBaMH B IIHIIJ;eBOM H XHMH"CJeCKOM 

rrp0MbIIImeHH0CTH: 

1. C noM0IIJ;bIO rrpHMeHeHH.SI CTPYKTYPHO-rpaqm-qecKoro aHanH3a 

np0H3B0,2l;CTBeHHblX .ITHHHM HCC.ne,n;oBaHHbIX TeXHO.nOrHM ccpopMHpOBaHbl DFD

,n;HarpaMMbI 6a30BblX rrp0H3B0JJ.CTB. Ocyru;ecTBneHa ,n;eK0Mil03H:U:IDI K~OM 

TeXHOnOrH"lleCKOM :u;en0"CJKH Ha 0T,n;e.nbHbie Il0):(CHCTeMbI, C orrpe,n;eneHHeM 

B3aHMOCB.SI3eM Me)K,2l;y HHMH, Bbl,n;eneHbl BX0JJ.Hbie H BblX0):(Hbie nepeMeHHbie 

Il0JJ.CHCTeM, onpe,n;eneH0 B3aHMH0e B.ITH.SIHHe napaMeTP0B ,n;pyr Ha ,n;pyra H npoBe,n;eH 

OT6op no HX HH<pOpMaTHBHOCTH. 3TO II03B0.ITH.n0 rrpe,n;cTaBHTb HCC.ne,n;oBaHHbie B 

pa6oTe rrp0H3B0,2l;CTBa KaK e,n;HHbie TeXH0.norH"l!eCKHe CHCTeMbI, B KOTOpoii TeCH0 

YB.SI3aHbI rrpo:uecCbl no,n;r0T0BKH H rrepepa60TKH Cblpb.SI, rrepBH"l!HOM o6pa60TKH 

nonycpa6pHKaTOB, H3r0T0BneHIDI TOBapHOM rrp0JJ.YK:UHH, yttH"l!T0)KeHIDI (xpaHeHH.SI) 

0TX0):(0B, BbI,n;eneHbI npo:u;eCCbl, 0Ka3bIBaIOru;He JJ.0MHHHpyIOru;ee BnIDIHHe Ha 

3cpcpeKTHBHOCTb H cpyHKI.J;HOHa.ITbHyIO 6e30ilaCHOCTb C.ITO)KHOM rrpOH3BOJJ.CTBeHHOM 

CHCTeMbl. IIepe"l!HC.neHHbie npo:u;ecCbl BbI,n;eneHbl B 0T,n;enbHbie Il0JJ.CHCTeMbI, C 

y-qeT0M CB.Sl3H C BepXHHM ypoBHeM. 



2. IlyTeM Mo,n;mpHKaUHH H3BecTHbIX ypaBHeHHH BaBpHHUa, AHryaHa, 

faprraxepa-EpayHa, 3pTrra-~aJIJIHHa pa3pa6oTaHhI MaTeMaTHtJ:ecKHe Mo,n;errH, 

IlO3BOIDIIOJI(He C BbICOKOH TO1IHOCTbIO OITHCbIBaTb OCHOBHbJe CBOHCTBa 

IlOJIHKOMITOHeHTHbIX caxapHbIX pacTBOpOB. Pa3pa6oTaHHbIH HaYtJ:HbfH no,n;xo,n; MO)KeT 

6bITb HCITOJib3OBaH npH MaTeMaTHtJ:eCKOM OITHCaHHH CBOHCTB H ,n;pyrHX 

IlOJIHKOMITOHeHTHbIX paCTBOpOB. CHHTe3HpOBaHbl BepOHTHOCTHbJe MaTeMaTHtJ:eCKHe 

MO,AeJIH paCTBOpeHHH H pocTa caxapHbIX KpHCTaJIJIOB, pa3pa6oTaHa ITOJIHM 

MaTeMaTHtJ:eCKM MO,AeJib npouecca MaCCOBOH KpHCTaJIJIH3aQHH caxapa B 

BepTHKaJibHbIX KpHCTaJIJIH3aTopax. CHHTe3HpoBaHa MaTeMaTHtJ:eCKM MO,AeJib 

nHpOJIH3a yrrreBo,n;opo,n;Horo CblpbH, o6rra,n;aIOJI(M rH6KOCTbIO no OTHOIIIeHHIO K 

Ka1IeCTBeHHOMY H KOJIHtJ:eCTBeHHOMY COCTaBy CblpbH, no,n;BepraromerocH 

TepMHtieCKOMY pa3JIO)KeHHIO, H a,n;eKBaTHO pearHpYJOJI(M Ha BBe,n;eHHe HOBbIX 

KOMITOHeHTOB B KHHeTHtJ:eCKYJO cxeMy npouecca IlHpOJIH3a. MaTeMaTH1IeCKOe 

OITHCaHHe YtJ:HTbIBaeT KOHCTPYKTHBHbie oco6eHHOCTH nHpOJIH3HbIX netJ:eH, 

xapaKTepHCTHKH KOTOpbIX xpalij{TCH B HH<pOpMaQHOHHOH 6a3e ,n;aHHbIX, BXO,z:i;HJI(eH B 

pa3pa6aTbIBaeMbIH KOMITJieKc, a TaK)Ke no,n;,n;ep)KaHHe TeMneparypbI npouecca 

TepMHtieCKoro pa3JIO)KeHHH yrrreBo,n;opo,n;oB Ha 3a,n;aHHOM TeXHHtJ:eCKHM perJiaMeHTOM 

ypoBHe nyTeM peryrrHpoBaHHH no,n;aqH TOITJIHBHoro ra3a Ha ropeJIKH ne1IH.IloJIYtJ:eHbI 

ITOJIHM H ynpomeHHM MaTeMaTH1IeCKHe MO,AeJIH aueTOKCHJIHpOBaHHH 3THJieHa Ha 

OTe1IeCTBeHHOM KaTaJIH3aTope. Pa3pa6oTaHa MaTeMaTH1IeCKM 3aBHCHMOCTb CKOpOCTH 

o6pa30BaHHH BHHHJiaQeTaTa H ,AHOKCH,n;a yrrrepo,n;a OT XHMH1IeCKOro COCTaBa 

KaTaJIH3aTopa H npouecca IlOJIYtJ:eHHH KaTaJIHTH1IeCKoro KOMITJieKca Ha OCHOBe 

OTetJ:eCTBeHHOro HOCHTeJIH, BKJII01IM npouecc ero rH,n;poTepMHtJ:eCKOH o6pa60TKH. 

IloJIYtJ:eHbl HeJIHHeHHbie MaTeMaTH1IeCKHe MO,AeJIH MHOronapaMerpH1IeCKOH 

3aBHCHMOCTH OCHOBHbIX napaMeTpoB Ka1IeCTBa MbIJibHblX CMa3OK OT 

TexHorrorHtJ:eCKHX napaMerpoB npouecca. ~ npoBe,n;eHHH 3Kcnpecc aHaJIH3a 

MbIJibHbIX CMa3OK pa3pa6oTaHbl perpeccHOHHbie 3aBHCHMOCTH OCHOBHbIX 

xapaKTepHCTHK OT BeJIH1IHHbl HaH6orree rrerKO H TO1IHO onpe,n;eJIHeMoro CBOHCTBa. 

~ MO,n;errHpOBaHHH norpe6HTeJibCKHX Ka1IeCTB MbIJibHbIX CMa30Kpa3pa6oTaHa 

MaTeMaTHtJ:eCKM MO,AeJib ITOJIHMepHOH npHCa,AKH IlOJIYtJ:aeMOH TepMOOKHCJIHTeJibHOH 



,n;eCTJ))'KIJ;HeH II0JIHMepa B paCTB0pe rro,n; ,n;eHCTBHeM KHCJI0po,n;a B03,n;yxa B 

rrpHC)'TCTBHH PaJJ:HKaJThH0ro HHHIJ;HaTopa. 

3. Pa3pa6oTaH rrporpaMMH0- TeXHH"l!eCKHH K0MIIJieKC ,n;mI HHTeHCHq:>HKaIJ;HH 

rrpou;ecca MaCCOBOH IIOJIHTepMW:IeCKOH KpHCTaJIJIH3aIJ;HH caxapa BKJIIO"llaIOID:HH 

CHCTeMY aBT0MaTH"lleCK0f0 K0HTp0IDI B.83K0CTH MeJiaCCbl, YCTJ)OHCTBO )])UI ee 

ycKopeHH0ro HaCbIID:eHH.H, 3KCIIpecc-MeT0,ll; orrpe,n;eneHH.H 0IITHMaJibHbIX rrapaMeTp0B 

MeJiaCCbl, crroco601 aBT0MaTW:IeCKoro K0HTJ)0IDI H yrrpaBJieHH.H rrpou;ecca rro,n;r0T0BKH 

yT<peIDI K KpHCTaJIJIH3aIJ;HH OXJIIDK)];eHHeM. 

4. Pa3pa6oTaHa MeT0,ll;0JI0rH.H HCII0Jib30BaHH.H nacrropTHOH fa30,ll;HHaMH"lleCKOH 

xapaKTepHCTHKH H ypaBHeHHH C0CT0.HHH.8 peaJibHblX fa30B )])UI yrrpaBJieHH.8 

K0MIIpeccopoM ,ll;HHaMH"l!eCK0ro ,n;eHCTBH.8, C y-qeT0M ero K0HCTJ))'KTHBHbIX 

oco6eHHOCTeH, HCKJIIO"llaIOrn:ero pe)KHMbl II0MIIa)Ka H T0pM0)KeHH.H rrpH pe3K0M 

H3MeHeHHH rroTpe6neHH.H pacxo,n;a ra3a. 

5. Ha 0CH0Be rracrropTHOH ra30,ll;HHaMH"l!eCKOH xapaKTepHCTHKH K0Mrrpeccopa 

CHHTe3HpoBaHa MaTeMaTH"l!eCKM Mo,n;eno rrpou;ecca C)KaTH.H ra3a B K0Mrrpeccope 

,n;HHaMH"l!ecKoro ,n;eiicTBH.H. OrrHcaHHe BKJIIO"l!aeT <pOPMYJIY rrepec"l!eTa rracrropTHOH 

xapaKTepHCTHKH Ha 0CH0Be KpHTepHeB rro,n;o6H.H rrpou;eccoB C)KaTH.H, c y-qeT0M 

rrpe,n;cTaBJieHH.H KOMIIpHMHpyeMOH CMeCH B C0CT0.HHHH peaJibH0ro ra3a, a TaK)Ke 

BBe,n;eHHe KoppeKTHpyeMoro B 3aBHCHMOCTH OT COCTaBa H q:>H3H"lleCKHX CBOHCTB 

HHpora3a 3a;:J:aHH0f0 3anaca ycTOH"l!MBOCTH K aBapHHHbIM pe)KHMaM. 

6. Pa3pa6oTaHa MaTeMaTH"l!eCKM Mo,n;erro rrpou;ecca 0XJia)K)];eHH.H o6opoTHOH 

B0,ll;bl B rpa;::i:HpH.HX C IIPMHY,ll;MTeJibHOH T.HrOH, BKJIIO"llaIOIIJ:a.H orrpe,n;erreHMe CK0p0CTM 

Bparn:eHH.H BaJI0B BeHTMIDIT0p0B. lforroJib30BaHMe ee pe3yJioTaT0B II03B0IDieT 

MMHMMH3Hp0BaTb IIOTpe6JieHMe Bo,n;o6JIOKOM 3JieKTJ)M"l!eCKOH 3HeprHM 3a C"l!eT 

II0BbIIIIeHH.H 3q:>cpeKTMBHOCTM rrpou;ecca 0XJIIDK,n;eHH.H. IloJIO)KMTeJibHbIH 3cpcpeKT 

,ll;0CTMraeTC.8 rryTeM 6orree T0"l!H0f0 orrpe,n;erreHM.8 oxna,n;MTeJibHOH xapaKTepHCTMKM 

rpa;::i:HpeH, Ha 0CH0BaHMM KOTOpOH rrpoB0,ll;MTC.8 0IITHMaJibH0e pacrrpe,n;erreHHe 

OXJia)K,ll;aeMOH )KM,ll;K0CTM Me)K)];y HMMM. 

7. Co3,n;aHo anropHTMM"l!ecKoe M rrporpaMMHoe o6ecrre"lleHHe, peanM3YIQID:ee 

<pYHKIJ;MH M0HMT0pHHra, 3aID:MTbl M yrrpaBJieHH.H 0CH0BHbIMM CTa,ll;H.HMM rrp0H3B0,ll;CTBa 



3THJieHa. YKa.3aHHOe o6ecneqeHHe HCnOJio3yeTCH B COCTaBe nporpaMMHbIX cpe,r:i:CTB 

ACYm Ha IIAO «Hm1rneKaMCKHeqnexHM» H 3AO HIIlI «U:eHTPaBTOMaTHKa». 

TaIOKe B pa6oTe npirne,r:i:eHbl KOHKpeTHble TeXHHqecKHe pemeH~ no 

peaJIH3aIJ;HH HHTerpHpOBaHHOH CHCTeMbl c6opa, o6pa6oTKH ,r:i:aHHbIX H onepaTHBHOro 

yrrpaBJieHHH TeXHOJIOrffqeCKHMH CTa,[(~MH JIHHHH npOH3BO,[(CTB caxapa-necKa, 

HH3llIHX oneq>HHOB, BHHHJiau;eTaTa H IIJiaCTHqHbIX MbIJibHbIX CMa.3OK. Co3,[(aHO 

anropHTMHqecKoe H nporpaMMHOe o6ecneqeHHe ~ 3BM, KoTopoe ycnemHo 

arrpo6HpOBaHO Ha pH,r:i:e npe,r:i:np~THH. 

CyM no cnHCKY ny6JIHKaIJ;HH no TeMe HCCJie,[(OBaH~, npHBe,[(eHHOro B 

,[(HCCepTau;HH, pa.3pa6oTaHHbie aBTOpOM HayqHole noJIO:>KeH~ ,[(OCTaToqHo noJIHO 

o6CJ)K,[(aJIHCb Ha BcepOCCHHCKHX H Me:>K,r:i:yHapO,[(HbIX KOH<pepeHu;~. OcHOBHbie 

pe3yJibTaTbl ,[(HCCepTaIJ;HH orry6JIHKOBaHbl B 88 neqaTHbIX pa6oTax, nonyqeHo9 

naTeHTOB Ha H306peTeH~. 

Pe3yJibTaTbl qHCJieHHOro MO,[(eJIHpOBaH~ cornacyroTCH C ,r:i:aHHblMH onbITHbIX 

HCCJie,[(OBaHHH H TeopeTHqecKHX BblBO,[(OB, KOTOpbie nO,[(TBep)K,[(aIOTCH ou;eHKaMH 

norpemHOCTe:ii nonyqeHHbIX pe3yJibTaTOB. 

O6ocHOBaHHOCTb pe3yJioTaTOB HCCJie,[(OBaH~ 6a.3HpyeTCH Ha HCnOJib30BaHHH 

MeTO,[(OJIOrHH CHCTeMHOro aHaJIH3a, MeTO,[(OB MaTeMaTffqeCKOro H HMHTaIJ;HOHHoro 

MO,[(eJIHpoBaH~, BbJqHCJIHTeJibHOH MaTeMaTHKH, XHMffqeCKOH KHHeTHKH, TeopHH 

aBTOMaTffqeCKoro ynpaBJieH~. 

TeopeTuqecKaH u npaKTuqecKaH JnaquMoCTb noJiyqeuHbIX peJyJILTaToB 

TeopeTffqeCK~ 3HaqffMOCTb pe3yJibTaTOB HCCJie,[(OBaH~ 3aKJIIOqaeTCH B 

pa.3BHTHH MeTO,[(OB MaTeMaTHqecKoro MO,[(eJIHpOBaH~ XHMHqecKOH KHHeTHKH H 

o6pa60TKH HH<pOpMaIJ;HH, a TaK :>Ke BO BHe,r:i:pemrn anropHTMOB HHTeJIJieKzyaJioHOH 

no,[(,[(ep:>KKH npH npH~THH ynpaBJieHqecKHX pemeHHH B TeXHffqeCKHX CHCTeMax ~ 

ou;eHKH COCTaBa nHpora.3a, CTeneHH C:>KaT~ B czyrre~ IIHpOra.30BOro KOMnpeccopa, 

OXJia,[(HTeJibHOH cnoco6HOCTH rpa,r:i:HpHH. 

IlpaKTHqecK~ u;eHHOCTb ,[(HCcepTaIJ;HOHHOH pa60Tbl onpe,r:i:eAAeTCH 

npHMeHeHHeM nonyqeHHbIX MeTO,[(OB o6pa6oTKH HH<pOpMaIJ;HH, MaTeMaTHqecKHX 



MO)];eJieH H nporpaMMH0-TeXHHl.JeCKHX K0MIIJieKC0B )];JUI HCCJie,n;oaamrn KHHeTHKH 

npo:u;ecca IIHp0JIH3a, ynpaBJieHmI npOTHBOIIOMIIa:>KHOH CHCTeMOH 3alll;HTbl 

K0MIIpeccopa H CK0p0CTbIO Bparu;eHIDI BaJia BeHTHJl5IT0pa oxna,n;HTeJibHOH rpa.n;HpHH. 

3aMeqauu11 K ,IJ;uccepTau;uouuoii pa6oTe · . 

K l.JHCJIY He.n;ocTaTK0B ,ll;HCCepTa:u;mr M0)KH0 0THeCTH cne.n;yroru;He: 

1. B nepBOH rnaBe He,n;ocTaT0l.JH0 l.JeTK0 II0Ka3aH0 HaJIHl.JHe o6ru;HX CBOHCTB 

paccMaTpHBaeMbIX np0H3B0,ll;CTB, K0TOpoe II03BOJIHJI0 B K0Hel.JHOM HTOre pa3pa6oTaTb 

YHH~H:u;HpOBaHttylO HMeHH0 )];JUI 3THX np0H3B0,ll;CTB MeTOAHKY (HJIH no.n;xo.n; TIO 

TepMHHOJIOrHH aBTOpa) Mo,n;enHpoBaHH51 H IIOCTpOeHH51 0IITHMaJibHOro ynpaBJieHH51. 

2. B rnaae 2 .n;HccepTa:u;HH 6bIJIO 6b1 :u;enecoo6pa3HO 6onee no.n;po6Ho 

H3JI0)KHTb HCII0Jlb3YeMbie Bbll.JHCJIHTeJibHble MeT0,ll;bl H,n;eHTH~HKa:u;HH ypaBHeHHH 

Ma'reMaTHl.JeCKOro OIIHCaHH51. TaK)Ke a rn. 4 He YKa3aH MeTO,ll; perneHH51 

TpaHc:u;eH,n;eHTHbIX ypaBHeHH51 COCTO51HH51 peanbHblX ra3OB. 

3. B rJiaBe 3 npH OIITHMH3a:u;HH MaCCOBOH KpHCTaJIJIH3aIJ;HH caxapa BpeM51 

0XJla)K,ll;eHH51 YT~eJI51 aBT0p 3a,n;aeT HCXOM H3 TeXH0JI0rHl.JeCK0ro perJiaMeHTa. 

Ilpe,n;cTaBJl5IeTC51 :u;enecoo6pa3HbIM BKJIIOl.JHTb BpeM51 B nepel!eHb OIITHMH3HpyeMbIX 

napa.MeTp0B. 

4. )KenaTeJibHO npHBeCTH l.JHCJieHHbie 3Hal.JeHH51 KpHTepHeB 

TepM0,ll;HHaMHlleCKoro no.n;o6H51 (PeHHOJlb,ll;Ca, IlpaH,ll;TJI51 H T • .n;. ), HCII0Jib3YeMblX npH 

pacl.JeTe CBOHCTB npo.n;yKT0B B pa3,n;ene 4.4. 

5. CHHTe3HpOBaHHa51 M0,D;eJib npo:u;ecca OXJia:>K,n;eHH51 o6opOTHOH B0):(bl He 

Yl.JHTbIBaeT OTJIO)KeHHe 3arp513HeHHH Ha Tennoo6MeHHbIX IIOBepXHOCT5IX rpa,n;HpHH, 

BJIH5IIOlll;HX Ha ee OXJla,ll;HTeJibttyIO xapaKTepHCTHKy. 

6. B Ta6nH:u;e 2 ( CTp. 28) aBTOpe~epaTa H a TeKCTe ):(HCCepTa:u;HH He YKa3aHbl 

e,n;HHHIJ;bl H3MepeHH51 3HeprHH aKTHBaIJ;HH H npe,n;3KCII0HeH:u;HaJibH0ro MH0)KHTeJI51. 

7. B rnaae 4 CHCTeMa ypaBHeHHH ( 4 .14 ), 51BJl5IIOlll;a5IC51 MaTeMaTHl.JeCKOH 

M0,ll;eJibIO npo:u;ecca IIHp0JIH3a, OIIIH60l.JHO npottyMepoBaHa KaK (3 .14 ). 

3aKJnoqeuue 

O.n;HaKO YKa3aHHbie He,D;0CTaTKH He MoryT H3MeHHTb o6ru;ero II0JI0)KHTeJibHOro 

BIIel.JaTJieHH51 OT ,n;HccepTal(HH, pa3BHBaroru;eif opHrHHaJibHble Hanpaanemrn B 

peIIIeHHH Ba)I(HeHIIIeH 3a):(al.JH pa3pa60TKH HHTerpHpOBaHHOH CHCTeMbl c6opa, 



o6pa60TKH ,D;aHHI:,IX H orrepaTHBH0ro yrrpaBJieHIDI KmoqeBbIMH rrpou;eccaMH 

rrp0H3B0,D;CTB caxapa-rrecKa, HH3IIIHX orreqmHOB, CHHTe3a BHHHJian;eTaTa Ha 0CH0Be 

3THJieHa, IIJiaCTffqHI:,IX MI:,IJII:,HI:,IX CMa30K, o6ecrreqHBaIOmeii II0BI:,IIIIeHHe 

3q>q>eKTHBHOCTH H 6e30IIaCHOCTH TeXH0JI0rHqecKoro rrpou;ecca B u;eJI0M. 

IIpe,D;cTaBrreHHruI ,D;HccepTan;IDI y.D;oBrreTBop.sieT TPe6oaaHIDIM BAK, a ee aBTop, 

AparroB ,l(eHHC Brra.D;HMHpOBHq, 3acrry)IrnBaeT rrpHcy)K,lI;eHIDI eMY yqeHoii cTerreHH 

,D;0KT0pa TeXHHqecKHX HaYK ITO crren;HaJII:,H0CTH: 05.13.06 - ABTOMaTH3aD;H.H H 

yrrpaaneHHe TeXH0JI0rHqecKHMH rrpou;eccaMH H rrpoH3B0,D;CTBaMH (rrHmearui: H 

XHMffqeCKruI rrp0MI:,IIIIJieHH0CTI:, ). 

Oq>HU:HaJibHbIH orrrroHeHT, 

,D;0KT0p TeXHHqecKHX HayK, rrpog>eccop, 

3aBe,D;yIOm:HH Ka<pe,D;pOH HHq_)OpMaD;HOHHI:,IX 

TeXHorrorHH yrrpaBrreHIDI, g>e,D;eparroHoro 

o6pa30BaTeJibHOro yqpe)K,D;eHIDI BI:,ICIIIero 

rocy,D;apcTBeHHbIH yHHBepcHTeT» 

rocy,D;apcTBeHHoro 6IO,D;)KeTHoro 

o6pa30BaHIDI «BopoHe)KCKHH 

HayqHrui: crren;HaJII:,H0CTb: 05.13.16 - IlpHMeHeHHe BI:,IqHCJIHTeJII:,HOH TeXHHKH, 

MaTeMaTHqecKoro M0,D;eJIHpoBaHH.H H MaTeMaTffqeCKHX MeT0,D;0B ,D;JI.H HayqHoIX 

HCCJie,D;OBaHHH 

Terr. 8(473) 228-11-60 ,D;o6aaoqHI:,IH (1606) 

E-mail: mgmatveev@vsu.ru 

394018, r. BopoHe)K, Y HHBepCHTeTCKruI IIJI0ID:a,D;b, 1 

panbHOe rocyp.apcT!leHHoe !5H)AlKeTH0e 
nbtme Y4P8>KA8Hl-18 BblCWero o6pa30BaHl1R 
:crniil rocyi:1apCTBeHHb1ii1 yHL-1sepc11rern 

(<1>f60Y BO «BfY») 
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