
PEIJ;EH3Hg 

Bnpxy AHcepTau;Houeu TPYA 3a nonyqasaue ua uayquaTa cTeneu "AOKTop" npH 

<l>aKynTeT no XHMHquo H CHCTeMHO HH)I{euepcTBO npH XTMY. 

AsTop ua AHcepTau;HOHHH51 TPYA: HH)I{. ,[(ecHcnasa KpncTesa MyTa<PqHesa 

TeMa ua AHCepTau;HOHHH51 TPYA: "XHAPOAHHaMHquH H Macoo6MeHHH H3CJieABaHH51 B 

ABY<i>aJHH cHcTeMH" 

Peu;eu3eHT: npo<P. ATH BenKo HHKOJiaes EelllKOB 

1. AKryaJiuocT ua pa3pa6oToauuH npo6JieM 

11uTepecnT K'hM T03H poA H3CJieABaHH51 ce onpeAeJI51 OT IllHpoKoTo npHJIO)I{eHHe 

Ha MaC006MeHHHTe npou;ecH (B qaCTHOCT B CHCTeMHTe TeqHOCT-ra3) B XHMHqHaTa 

npOMHillJieHOCT, 6HOTeXHOJIOrH51Ta (npH aepo6HHTe <PepMeHTaiJ;HOHHH npou;ecH) H B 

euepreTHKaTa npH npeqHCTBaHeTO Ha OTDa,[{bqHH ra30Be OT pa3JIHqHH npOMHillJieHH 

npou;ecH. A6cop6u;HoHHHTe npou;ecH ca 6HJIH o6eKT ua MHO)I{eCTBO H3CJieABaHH51 oT 

cpeAaTa ua XX B. uacaM H TeopHHTa HM e A06pe pa3BHTa. HacTOHI.IJ;aTa AHCepTau;HH 

npeACTaBJI51Ba e,[{HO cpaBHHTeJIHO eKcnepHMeHTaJIHO H qHcJieHO H3CJie,[{BaHe Ha 

npou;eCHTe B CHCTeMaTa raJ-TeqHOCT, npose)l{,[{aHH B pa3JIHqHH KOH<i>Hrypau;HH Ha 

XHMHquH peaKTOpH. CaMOTO cpasueuHe HMa CB051Ta uayquo-npHJIO)I{Ha cToH:uocT. B 

AHCepTaiJ;H51Ta Ca IJ;HTHpaHH 350 JIHTepaTypHH H3TOqHHKa, pa3npe,[{eJieHH KaKTO 

cJie,[{sa: 16,4% 3a nepHOAa AO 1980 r.; 31,4% 3a nepHOAa 1981190 r.; 28,6% 3a nepHOAa 

199112000 r.; 23,5% 3a nepHOAa CJie,[{ 2000 r. Tosa 00Ka3Ba, qe H B HalllH AHH Ta3H 

TeMaTHKa e aKTyaJIHa, KaKTO B Hayqeu, TaKa H B qHCTO npHJIO)I{eH acneKT. 

IlpHJIO)I{eHH ca eKcnepHMeHTaJIHH H MaTeMaTHqHH qHcJieHH MeTOAH, KaTO 

TeXHHTe pe3yJITaTH Ca nposepeHH BbpXy OOJiy-npOMHillJieHa HHCTaJiaiJ;H51 B 

,AHTH6HOTHKa"-Pa3rpa.[{. 

2. ll03HaBa JIH ,LI;HCepTaHTbT C'bCTOHHHeTO Ha npo6JieMa H OQeHHBa JIH TBOpqecKH 

JIHTeparypHHHMaTepuaJI? 

B JIHTepaTypHHH o63op aBTOpbT ce no3osasa nocJieAoBaTenuo ua pa3JIHquH 

TeopeTHqHH Mo.a;enH H peanuH KoucrpyKu;HH ua .a;sy<Pa3HH ra3-TequH XHMHqHH 

peaKTOpH. f1o.a;po6HO Ca pa3rJie,[{aHH H3BeCTHHTe AOCera MeTOAH H OO,[{XOAH 3a 



MaTeMaTMqHOTO OTIMCaHMe Ha MaC006MeHHMTe npOQeCM B Te3M 3M3TeMM M e 06opHaTO 

BHMMaHMe Ha CJio:>KHMTe KOH<l>MrypaQMM Ha peaKTOpMTe OT TMTIC ep-JIM<l>T M OT 

He06XO)J,MMOCTTa 3a TIO-C'bBbpllieHM qucJieHM MeTO)J,M, KaKBMTO npe)J,Jiara TIO)J,XO)J,'bT 

CFD (computational flow dynamics)" C'h3)J,a)J,eHM~ co<l>Tyep 3a Te3M Qenu. 

lJ,eJITa M 3a)J,aquTe Ha )J,MCepTaQMOHHaTa pa60Ta ca M3Be)J,eHM OT JIMTepaTypHM~ 

0630p M ca MHOrO )J.06pe <l>opMyJIMpaHM. ~JIOCTHOTO BneqaTJieHMe e, qe )J,MCepTaHT'bT 

BJia)J,ee JIMTepaTypHM~ MaTepMaJI M 6opaBM CB060)J.HO C Hero. 

3. H36panaTa MCTO.ll:HKa MO)KC JIH ,n:a ,n:a,n:e OTrOBOp Ha DOCTaBeHaTa I(CJI H Ja,n:aqu 

Ha .ll:HCepTai(HOHHHH Tpy,n:? 

IJ,enuTe Ha )J.McepTaQMOHHM~ TPY)J. e onpe,n:en~HeTo Ha MaKpocKoncKMTe 

XM.ll:pO)J.MHaMMqHM M MaC006MeHHM xapaKTepMCTMKM Ha 6ap6oTa)I<HM KOJIOHM M Ha ep­

JIM<l>THM peaKTopu c BoTperneH " B'hHrneH QMpKynaQMOHeH KOHTyp. Tosa rnaBHO ca 

raJOC'h)J.bp)l(aHMeTo (3a,n:op)l(arn;aTa cnoco6HOCT) " cKopocrra Ha peQMpKynaQM~ B ep­

nu<l>THM~ peaKTop; onpe,n:en~HeTo Ha o6eMHM~ Koe<l>MQMeHT Ha MaconpeHac~He B 

6ap6oTa)I(Ha KOJIOHa M B ep-JIM<l>TeH peaKTOp C BbTpernHa QMpKyJiaQM~, KaKTO M 

M3Be)l(,n:aHe Ha eMnupuqHu KopenaQMM 3a Te3M cnyqau. TaKMBa KopenaQMM ca M3BeCTHM 

3a npOCTMTe 6ap6oTa)I(HM KOJIOHM, HO M3Be)J,eHMTe KOpeJiaQMM MMaT CBO~Ta CTOHHOCT 3a 

ep-JIM<l>THMTe peaKTOpM. 

3ae)J,HO C eKcnepMMeHTaJIHMTe M3CJie)J,BaHM~ e M3BbpllieHO qucJieHO MO)J,eJIMpaHe 

Ha M36pamne peaKTopu. 

EKCnepMMeHTaJIHaTa TIOCTaHOBKa OTrOBap~ Ha QeJIMTe, TIOCTaBeHM B 

)J.McepTaQM~Ta. faJOC'h)J.bp)l(aHMeTo B ep-nu<l>THM~ peaKTop c B'hHllieH KOHTYP e 

Onpe)J,eJI~HO Ha OCHOBaTa Ha nyncaQMMTe B HaJI~raHeTO C TIOMOID:Ta Ha CeH30pM, a 

CMrHaJIMTe Ca 06pa60TBaHM aBTOMaTMqHO CJie)J, aHaJIOrOBO-QM<l>pOB npeo6pa3yBaTeJI. 

ilpOMeH~HM ca reOMeTpMqHMTe xapaKTepMCTMKM (CMMTIJieKCM). 

iloJiyqeHMTe OTIMTHM pe3yJITaTM TIOKa3BaT MHOrO )J.06pa KOpeJiaQM~ Ha 

raJOC'b)J.bp)l(aHMeTO M npMBe)J,eHaTa CKOpOCT Ha raJa. Y CTaHOBeHO e, qe 

raJOC'b)J.bp)l(aHMeTO B 6ap60Ta)I(HaTa KOJIOHa e TIO-BMCOKO OT TOBa B ep-JIM<l>THM~ 

peaKTop, 3a KOeTo e )J,a)J,eHo pa3yMHO o6~cHeHue. 

Macoo6MeHHMTe xapaKTepMCTMKM ca M3CJie)J,BaHM B nony-npOMMlliJieHM 

peaKTopu B ,AHTM6MOTMKa"-Pa3rpa)J.. 1-hcne)J,BaHu ca TPM Tuna peaKTopu: peaKTop c 
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aepaU,IUI H pa36opKBaHe C 6opKaqKa; 6ap60Ta)l(eH C'b)J, H ep-JIHQHeH peaKTOp C 

B'bTpeiUHa U,HpKyJiaiJ,H». H3MepBaHa e KOHIJ,eHTpaU,H»Ta Ha pa3TBOpeHH» KHCJIOpO,ll, B 

TeqHaTa <Pa3a c eJieKrpo.D. H D0-aHaJIH3aTop. MeTO,LJ,'bT e Haii-no,LJ,XO,LJ,»I.IJ,H» 3a TaKHBa 

CJiyqaH C BCifqKHTe yrOBOpKH 3a MeCTOfiOJIO)I(eHHeTO Ha ,LJ,aTqHKa B peaKTOpH C fOJieMH 

o6eMH H BpeMe-3aK'bCHeHHeTO Ha ,LJ,aTqHKa npH Onpe,LJ,eJI»HeTO Ha BpeMeBH» o<t>HJI Ha 

KOHIJ,eHrpaU,H»Ta Ha pa3TBOpeHH» KHCJIOpO,ll,. 

qHCJieHOTO MO,LJ,eJIHpaHe e H3B'bpllleHO qpe3 H3BeCTHH MO,LJ,eJIH C npHJIO)I(eHHeTO 

Ha HOB ,ll,OCTaBeH co<t>ryep. 

4. KpaTKa auaJIHTnqua xapaKTepncTHKa ua ecTeCTBOTO u ou;euKa ua 

.D.OCTosepuocrra ua MaTepnaJia, Bbpxy KOHTO ce rpa,LJ,HT npuuocuTe ua 

,LJ,HcepTau;uouuuu TPY.D. 

H3nOJI3yBaHHTe MeTO.D.HKM u onHTHaTa nocTaHOBKa ,LJ,aBaT ocHoBaHHe ,LJ,a ce 

CM»Ta, qe OfiHTHH»T MaTepHaJI e ,ll,OCTaT'bqHO ,ll,OCTOBepeH. 

5. B KaKBO ce JaKJIIoqasaT uayquuTe u uayquo-npHJIOiKHHTe npuuocu ua 

,LJ,HcepTau;uouuuu Tpy.D.? 

• fa30-C'b,ll,'bp)l(aHHeTO B aepupaHHTe peaKTOpH 3aBHCH B HaH-BHCOKa CTeneH OT 

npuBe,LJ,eHaTa cKopocT Ha ra3a. Coi.IJ,OTo MO)I(e ,LJ,a ce Ka)l(e H 3a .D.BM)I(ei.IJ,aTa cuJia B 

ep-JIH<l>THH» peaKTOp (T.e. pa3JIHKaTa Me)I()J,y fa30-C'b,ll,'bp)l(aHHeTO B'bB B'b3XO)J,»I.IJ,aTa 

Tpo6a H B U,HpKyJiaiJ,HOHHaTa rpo6a), KO»TO C'bi.IJ,O ce yBeJiuqasa C fiOBHlllaBaHe Ha 

npHBe,LJ,eHaTa CKOpOCT Ha fa3a. 

• HaMaJI»BaHeTo Ha OTHOIUeHHeTo Me)I(,LJ,y nJIOI.IJ,Ta Ha ceqeHHeTo Ha 

U,HpKyJiaiJ,HOHHaTa Tpo6a K'bM HanpeqHOTO ceqeHMe Ha B'b3XO,LJ,»I.IJ,aTa Tpo6a B ep­

JIM<l>THH» peaKTOp BO,ll,H )J,O 20%-HO yBeJiuqeHMe Ha fa30-C'b,ll,'bp)l(aHHeTO B'bB 

B'b3XO)J,»I.IJ,aTa Tpo6a Ha fiHJIOTHH» peaKTOp. 

• H3Be,LJ,eHM ca eMnMpHqHH ypaBHeHH» 3a 3aBHCMMocrra Ha ra30-C'h,ll,'hp)l(aHHeTo oT 

npHBe,LJ,eHaTa CKOpOCT Ha ra3a. 

• PeiUaBai.IJ,o BJIM»HHe Bopxy o6eMHH» Koe<PHu,ueHT Ha MaconpeHaC»He HMaT 

o6opoTMTe Ha 6opKaqKaTa. B H»KOM cJiyqau xapaKTepHCTMKHTe Ha 6ap6oTa)I(HH» 

peaKTOp Ce ,LJ,06JIH)I(aBaT )J,O Te3M Ha peaKTOpa C pa36opKBaHe H aepaU,H». 
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• 113Be,L{eHu ca eMnupwmu ypaaHeHu~ 3a 3aaucuMocrra Ha kLa 3a TPHTe H3CJie,L{BaHu 

KOHqmrypaLI;HH, H3nOJI3BaHH npu MaTeMaTUqHOTO MO,L{eJiupaHe. 

• Pe3yJITaTHTe oT qucneHoTo MO,L{enupaHe noKa3BaT, qe Hau-no,L{XO.L{~m e 

.L{HcnepcuoHHH~T MO,L{eJI B HecTau;uoHapHa <PopMynupoaKa 3a cnyqauTe Ha 

6ap6oTa)I<Ha KOJioHa u ep-nu<PT c BorpeuiHa u;upKynau;u~ B nony-npoMHIIIJieHu 

YCJIOBH~. f1oqTH BbB BCHqKu CJiyqau pe3yJITaTHTe OT qucJieHOTO MO,L{emtpaHe 

CJie,L{BaT eKcnepuMeHTaJIHHTe ,L{aHHH. ITocJie,L{HOTO 3aKmoqeHue CM~TaM 3a au­

Cbll.{eCTBeHH~ npHHOC Ha ,L{HCepTaLI;H~Ta. 

KoM H3BopiiieHuTe H3CJie,L{BaHu~ u nonyqeHHTe pe3yJITaTu uMaM cJie.L{HHTe 

3a6eJie)I{KH. 

• He CoM comaceH c TBop.L{eHueTo, qe npeHe6peraaHeTo Ha KOHBeKTHBHH~ qneH 

3a TeqHaTa <l>a3a B ypaBHeHUe (4.2) Ce 060CHOBaBa C HHCKaTa pa3TBOpHMOCT Ha 

Kucnopo.L{a. OcaeH TOBa o6eMHH~T Koe<Puu;ueHT Ha MaconpeHac~He BKmoqaa 

XH.L{pO.L{HHaMHKaTa B He~BeH BH,L{. 

• CpaaHeHH~Ta Ha kLa Ha <Purypu 2,12a,6; 2,13a,6; 2,14a,6 u 2,16a,6,B B 

aaTope<l>epaTa He e no,L{XO.L{~ll.{o. KaKTo ca pa3.L{eJieHu onHTHHTe ,L{aHHH ca TPY.L{HO 

conocTaBuMu. Eu Tp~6aano ,[{ace HaHecaT Ha e,L{Ha rpa<l>uKa. 

• 0T TeKCTa nO,[{ <PurypuTe Ha <Purypu 5.3 H 5.5 He CTaBa ~CHO KaKBH BeJiuqUHH 

ca cpaBH~BaHu. BHuMaTeJIHH~T npeme,L{ Ha TeKcTa nOKa3Ba, qe cTaaa .L{yMa 3a 

KOHLI;eHrpaLI;HHTe Ha pa3TBOpeH KHCJIOpO.L{. 

• 3arnaaueTo Ha .L{HcepTau;u~Ta e MHoro o6mo. 

6. llpeueuKa ua ny6JIHKaQHHTe no .L{HcepTauuouunH TPY.L{ 

,[(ucepTaLI;HOHHH~T Tpy.L{ Ce OCHOBaBa Ha 4 HayqHu Co06ll.{eHH~, OT KOHTO TpH ca 

B cnucaHu~ B qy)I{6HHa u e.L{HO- B cnucaHueTo Ha XTMY. E.L{HO oT cnucaHH~Ta ca c 

HMnaKT-<l>aKTop (International Journal of Computational and Numerical Analysis and 

Applications, 11<1>=0,65). Hanuu;e e u e.L{HH .L{OKJia.L{ OT Me)I{,L{yHapo.L{Ha KoH<l>epeHu;u~, 

OTneqaTaH B noJieH TeKCT. qaCTH OT ,L{HCepTaQH~Ta ca ,L{OKJia,L{BaHH B qeTHpH 

HaQHOHaJIH KOH<l>epeHQHH, ,[{Be OT T~X C Me)I{,L{yHapO.L{HO yqaCTHe. 

HayKoMerpuqHuTe ,L{aHHH HanoJIHO 3a.L{OBOJI~BaT H3HCKBaHu~Ta 3a 

npuco)I{,L{aHaTa o6pa3oBaTeJIHa u HayqHa CTeneH ".L{OKTop". BcuqKu pa6oTu no 
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.[(HCepTa1..1,1151Ta Ca C 4-5 aBTOpa. ):(o6pe e ,[(a Ce 11351CHH KaKbB e Jli1'-IHI151 npHHOC Ha 

.[(HCepTaHTKaTa. 

7. ABTOpelJ>epaTbT nanpaBen JIH e CbrJiacuo H3HCKBannHTa, npaBHJIHO JIH 

OTpa3HBa OCHOBHHTC UOJIO~CHHH H OCHOBHHTe npHHOCH Ha AHCepTa~HOHHHH 

TPYA? 

AsTopecpepaTbT npaBHJTHO oTpa351Ba Cb.[(bp)l{aHHeTo Ha .[(HcepTai..J,HOHHH51 Tpy.[(. 

8. 3aKmoqeuue 

I13JlO)l{eHOTO .[(OTYK MH TI03BOJ151Ba .[(a npenopb'-!aM Ha TI04HTaeMOTO )l{yp11 .[(a 

npHCb.[(H HayqHaTa cTeneH ".[(OKTop" Ha HH)l{. ):(ecHcJTasa KpbcTesa MyTacp'-mesa. 

CocpH51, 10 51HyapH, 2015 r. PEU:EH3EHT: 

(npocp . .[(TH BeHKO H. EeiiiKOB) 
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