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Ha reilIa orfforryrraBaHe Ha 6nora3 oT oTrraAbrreH fJrtlqepoJr,

perIeH3eHT: flpo$. a6n i\Iurrna KprcreBa
or XTMy - Co$nn

[uec 6uoropr4Bara tlpeATaBr.sBar 3Harrr4TeJreH HHTepec, 3apar. TflxHara

eKoJroll4rrHa rlHcroTa kr BT3Mo)KHocTv 3a AbnrotpafiHoro HM I.I3rroJr3BaHe.

rropaAl'I flpl4Jlox{egzOro Ha Bb3craHoBfleMr4 cypoBHHH. Ksnr Tflx ce

trpl4rruc IrfrBa u 6nslr43erra, rofiro ce ilorryqaBa rrpe3 TpaHcecrepas L1n.aJ\Lrn

Ha pacrl{TenHH MacJra c HI4CKOMOJIeKynHI aJIKOXOII4 Karo eTI4JIOB €UTKOXOJT

krlrkr MerI4JroB anKoxoJr B rlpl4cbcrBl4e Ha arIK€uIHa ocHoBa, Karo Karanrr3aTop.

Hape4 c ilonyqaBaHero Ha rlo-JrecHo JrerJrI,IBI4Te ecrep', Karo ocHoBHH

rJpoAyKTI4 Ce llonyraBa u fnHllepoJr, oHeIIHcreH c €urKanHa ocHoBa, KaKTO rr

ApyfH cTparrr4rrHH rrpoAyKTH.

lorrop cKr4flT rPYa Ha AoKTop aHTa r4r,al AHreroe e rrocBereH Ha

I43CneABaHwfl 3a oflon3oTB0p.flBaHe Ha orrr a[:bLrHHfl fnt4uepon [onyqeH rrp.Z

rpaHcecrepn$ r4KaLU4flTa qpe3 rrpeBpbrrlaHero My B 6aoras kr nonyrraBaHero

rlo TaKbB HaTIHH Ha HoB eHepfLIeH H3To.IHIzK. Tona H3cneABaHe e krHTepecHo,



cbBpeMeHHo u c olpeAeneHo npaKTHr{ecKo rrprrno)KeHl4e, KoeTo [paBI4

rpyAa Aucepra6ntem.

for<ropcKrlflT TpyA e Hanr4caH ua 84 crpaHr4rJvr v cbAbp)Ka 8 ra6 nr4rJu u 33

Surypu. Tofi e crpyKTypupar ro o6v\airHkrfl, Har{HH BKJrror{BarrI:

nureparypeH o6sop, uen v 3ap.aqu, Marepkrarrr pr MeroArr, pe3ynrurvr u

oScrxAaHe) r,r3BoAr{, r{3rroJl3BaHa nr4Teparypa, ny6nraxar\krv v AoKnaAr4

cBbp3 aHvr c AHc epT aL\r4flT a

fnreparypHl{qr o6sop e H3Jro)KeH Ha 35 crpaukrr\kr. B uero ca pa3fneAaHr,r

oco6eHocrnTe npkr [onyqaBaHe Ha 6uogvtzen, rrpu r43rroJr3BaHe Ha

xpaHHTeJrHpr vr HexpaHr4TeJrHH MacIIa Karo cypoBI4HI4? KaKTo H aJrKiurHa

ocHoBa, Karo KaraJru3arop B caMvrfl, rrpoqec Ha rpaHcecrepra$vrKarJnfl,.

flpe4craBeHl4 ca ilpeAuMcrBa Ha HtKoI4 or r,r3[oJr3BaHr4Te MacJra, KaKTo Lr

epaBnprreJrHu radnuqvr 3a BpeAHrr eMvrcvru Mex{Ay [vrcena u 6uoryll:ela. Te

rloKa3Bar 3Har{I,ITeJIHo [oHI{}(eHr{e Ha BpeAHI,ITe eMkrcvrkr rrpu 6uoguzeJra.

Hape4 c roBa ca I,I3JIo)KeH?r kr HeAocrarbrlr{Te ga luop.krcen4 BKJIrorrBa[II4

TpyAHa craHAaprkr3arJldfl., Bnr4-f,errla ce or BI{I-Ia Ha ra3fron3BaHHTe MacJra,

KaKTO Vr OTAen{HeTO Ha fnI4IIepOn, B KOJII4TTeCTBO eKBHB€IJIeHTHO HA

I43IroJI3BaHHn MeraHoIr vrLr eraHoJr 3a rpaHcecrepr,r$nxaqu{, KaKTo r4 Apyrtr

orrlaAbr{Hl4 crpaHl4r{Hr4 npoAyKru. B ra3r4 r{acr or o6sopa 6u Suto 4o6pe ga

6lAe rlpeAcraBeHo xuMnr{ecKoro ypaBHeHrre 3a rpaHcecrepu$ :aKarJnfl. Ha

pacTI4TeJIHO MaCJIO C MeraHOJr r4 [OnyqaBaHeTO Ha CbOTBeTHHTe [pOAyKTr4.

B o6gopa AoKTopaHTbr e pa3rneAan 14 pa3nvrqHa Bb3Mo)KHvr npkrJro)KeHufl. Ha

fnHIIepoJIa, KaTo MI4KpOoI4 OJTO|HTTHOTO My llpeBpbrlaHe B xHMr4r{Hr4

npoAyKTI{ Harrp. AI4xHApoKcH aIIeroH, 1,3-nporraHAnoJr, 2,3-6yraHAr4on, or

H.f,KoI,I or KoI4To ce [onyqaBar rroJrnMepl{ cbc ueHHH KarrecrBa. CnequalHo

BHHMaHI4e e orAeneHo Ha aHaepoduoro nruxpo6uo [peBpbrraHe Ha

fnnqepona B 6Iaora:, KaKTo H pa3nl{rrHuTe rrone3Hu rrpznox eHr4fl Ha



rlocneAHvrfl.. O6:opsr cbAbpxa I34 twreparypHr4 kr3Tor{HrdKa, rro-rorrflMara

rlacT, or KoHTo ca or nocneAHrrre 10- 15 roAr4Hr,r. foxropaHTlT e

aHaJwr3vrpan nHTeparypHvrfl IIpefneA n e HarrpaBHn H3BOA, rre

ofIoJI3OTBOpf,BaHeTO Ha OTrIaIbrIIg.kIfl. fnr4rlepon Moxe Ia ce r43noJr3Ba 3a

ronyqaBaHe Ha UeHHH npoAyKTH u 6uoraz.

Cnel H3JIo)KeHI4ero Ha nl,ITeparypHnfl npefneA AoKTopaHTbT rpeAcraBr

IIeJrra Ha AHceprarll4oHHr4-tr TpyA, a r,rMeHHo -fa ce u3cJreABa

Bb3MOIKHOCTTa 3a O[OJI3OTBOpflBaHe Ha orrraAbqHHfl fJrr{qepoJr Ao

[oryrraBaHe ua 6uora3 B KacKaAeH 6uopeaKTop c BKnro.reHr{ 3 ocHoBHH

3aI.arIl4.

B pas4eJra oo Marepr{aJrr.r H MeroAH

KaTO CypOBI4Ha 3a eKCnepI,IMeHTHTe e H3rrOJr3BaH OT[aAbr{eH tnHrlepon,

xofiro cbAbp)Ka oKoJro B0% rnr4rleporr, BoAa vr Kanr4eBa ocHoBa.

I'I:norsBaHuflT 6uopeaKrop e cua6geH c oceM ceKur{r4 (r<anrepg), e xofiro ce

flpeArlorara, qe ce I43BbplrrBar pa3rr4r{HnTe M?rKpo6Hr4 erar4 or rlpoqeea Ha

MeraHH3ar@fl. lucepraHTbr e o6-qcHHr uo4po6uo, pon{Ta Ha orAenHr4Te

ceKrU{I4, ara3:'T ce cs6npa BbB BoAeH ra3xon4ep. Cr4bpx{aHr4eTo r4 Bkr1aHa

MHKpoOHara Maca e cneAeHa BbB orAenHkrre ceKrIHr4. foxropaHTbr rrpr4eMa

eAHa o[pocreHa uera6oJrrrrHa cxeMa

6zolae, Ko.flTo rofi H3rron3Ba 3a

IIpouecr4Te

B par4eJla Pe:ynrarv u o6cul(AaHe, AoKTopaHTbr orrgcBa HaMepeHr,rre or
Hefo pe3ynrarn) Kolrro 6uxa MOTJIH Aa ce cyMllpar raKa: 1. Or npoBeAeHr4Te

eKcrrepr4MeHTr4 B OCeM KaMepHr4_fl peaKTop, c KopeKr{H,fl Ha pH ce

ycraHoBflBa, rle B [bpBI4Te 8 4na He ce [onyqaea 6vora3, a cneA KopeKu71flTa

My B fpaHHIII{ MextAy pH 6-7 s cneABaruI,Ire AHH (26, 27 , 28 AHH) BepoqrHo

3a [peBpbrrlaHeTo Ha fnr4rlepoJra B

MaTeMaTI4rrecKoTo MOAenHpaHe Ha



[opaAr4 3ailor{BaHero Ha MeraSoJrI4THHTe rrpoqecl4 ce ua6ruoAasa kr

HarpynBaHe sa luofffi, rofiro ce cneAu ro HefoBoro fopeHe;

2. HanpaBeHa e Mr4Kpodsa r4qerTvrSnraqr,rx s 6uopeaKTopa v e HaMepeHo,

qe HapeA c MeraHo6anrepvrvrre ca orKpI4TI4 H aepo6nrz 6axr.epnv, KoHTo

Bepo-rrrHo ca orroBopHu 3a pa3rpaxAaHero Ha MoArz$uqupaHvrfl, cy6crpar

Ao Kr4ceJIHHH, KoIlTo rloHtarx aBur pH B Har{arIHHTe craryVu Ha

$epnreurarJnvrflTa;

3. VIrcnrnSraqupanvr ca rpo$vnure Ha MextAHHHIare npoAyKrl4. Hauepeno

e, qe B HarraJrHara KaMepa ce o6pa3yBa [I4pyBar, z B r{erBbprara KaMepa ca

r4AeHTrr$zqupaHr4 orlerHa H rrpo[r4oHoBa KHceJII4H?I, KoHTo ca orroBopHn 3a

rroHurx(aBaHero Ha pH. B 7 Lr 8 KaMepH ycnoBl4 flTa ca uo4o6peHu kr

Bepo-srHo nporvrqa HraBHo MeraHofeHe3a. HanrepeHo e, qe [onyqaBaHero

Ha 2r3 6ytanEr4oJr ce rr3BbprrrBa B Har{aJlHkrre KaMepI4 vr Morar Ia ce

HaMepflT ycnoBr4flnpkr KoI4To rofi Aa ce krcBnvrqa;

4. CnoxHocrra Ha rrporrzr{aHero Ha rrpoqecuTe e HaJIox{I4JIo AoKTopaHTbr Aa

r43BbpIXH MaTeMaTI,IqeCKO MoAenr4paHe U IA I,I3CIeABA [anw BCHqKI4 KaMepI4

Ha r43rlorr3BaHr4fl, peaKTop ca Aocrarbr{Ho eSexruBHH 3a I43cneABaHr4fl.

ilpoqec. B pesynrar Ha roBa rrpe3 cpaBHflBaHe Ha orrpeAeneHr rrapaMerppl B

ltt 2 KaMepz ce AoKa3Ba,r{e rrr4pyBar ce flonyr{aBa B rlbpBa KaMepa, a

HeroBara KoHrleHTparJvrfl, HaMaJrflBa BbB BTopara. MoAenupaHero Harlp. e

6esl,IlacneHo 3a HflKor4 or KaMepHTe, tsfr Karo raM rlurlcBar MHoro or

rleneBHTe BeIrIecTBa.

Hay.rHara 3HarrnMocr Ha pe3yJrrarl{Te [oryrreHu B AoKTopcKI{fl Tp}Ar

BkrxAaM BbB BI3MOXTHOCTTa 3a nrZXpO6nO ilpeBpbulaHe Ha OTIIaArT{eH

rnr4rlepon ilpeAHMHo B Or{ora3, KaKTo 14 B HfKoH rIHTepecHI,I npoAyKTI4, Karo

ruanp.2,3-6ytauAr4on rpu o[peAeJreHr{ ycnoBur; MareMarlarlecKo

MoAenupaHe Ha orAeJrHra $epvrenraul4oHHl4 tlpouecl4 B pa3nnrrHnTe KaMepH



Hayuunre pe3ynrarvr AOKTOpCKkTg. rPYa I43JIO)KEH?I

rlpe3 rlpocneA,flBaHe Ha r-f,xHara KHHerHKa, rro [peAnox{eHa naera6oJruTHa

cxeMa 3a rlpeBpblrlaHe Ha rnauepoJra e 6Nora3; HaMvpaHe Ha HoBu Sarru,
rle ro3n HncKoMoneKyneu cy6crpar B rrbpBprre I-2 xatvtepz ce ilpeBpbrrla B

ilI,IpyBar, a fIo-HaTaTbK OTAenfHe Ha Hr4cKoMOneKynHr,I KHCeJrr4HI4 H r{pe3

KopeKllr4fl Ha pH :anoqBar rrpoqecr Ha MeraHz3arlkrfl; TesH Saxrra rroKa3Bar,

rle KaMepI4Te B H3rIoJI3BaHHfl peaKrop Mof ar [a ce peAyrlupar; Te:a $axru
ce rlorBbp)KAaBar or olpeAeJlsHero Ha cbAbpx{aHr4ero Ha vrrarpo6Hara Maca

B [pocneAeHr4Te pa3nur{Hr4 uera6o rrkrrHtr rrpouecz;

TesH Hayr{HH pe3ynr arkr Mora Aa orHeca KbM r43cneABaHe Ha Mr,rKpo6soro

rpeBpblrlaHero Ha HrrcKo-MoneKyJrHr{ cy6crp arpr (rnzqepon) B 6r4oras H

ycnoBI.Ifl rrpr4 KoIlTo ce rloJryrraBar r,r crpaHr'untr rrpoAyKTH, KaKTo 14 ns6op

Ha roAxoAflrrl peaKTop.

LLqJlnnrs ps.'JJrLd-Lvr b A()KrupuKl4x rpyA 0a I43JIO)KeHZ B ) HayrIHI4

clrncaHn,f, KaKro cneABa; 1- Biotechnology and Biotechnological Equipment;

1-Current topics in Biotechnology;

Sweden; l-HayrrHu rpyAoBe Ha

PyceHcrraVHunepcr4rer; B 4 or

BTopo M.f,cro H B 1 na 3-ro Mflcro. loxropaHTbr e yr{acrB€ur us 4 HayrrHr4

xoHSepeHrIHr4- 3 ruexgyHapoAHu vr I -uaqraoHaJrHa.

Wsa]F^ KoscraHTI4HoB AHreloB e poAeH npe3 1986r n Co$ns. Bvrcluero cr4

o6pa^:oBaHl,Ie 3aBbplrrBa B XTMy- Co$ax cbc crerreH EaxaraBbp rro

BuorexHonorl4fl 14 crerleH Marncrbp rro EraoropuBa. llpes 2010-2011r

pa6orvt Karo xHMHK B l/rmcrvryra rro ZuxesepHa Xuvux-EAH, a npe3

20IIr e 3ar{LIcJIeH FIa peAoBHa roKrop aHTypa B cbrrln s Vlucrvryr c HayrreH

pbKoBoAlaren llpo$.erH Benro EeurKoB. Or.{prcreH e rrpe3 2014r c rpaBo Ha

3aIrII{Ta. llolox{HJl e ycnelxHo Lr3rrkrrwre or AoKTopaHTcKH-f, MHHHMyM.

1-Proc.Linnaeus Eco-Tech. 10 in Kalmar

YXT-lInoBIr{B; HayvHr,r rpyAoBe Ha

T,qx AoKTopaHTbr I4sau AHreroe e Ha



BlaAee 4odpe aurnuitcKl,I e3r4K 14 r4Ma KoMrrrorbpHn yMeHr4,{ Ha 4o6po

HHBO.

Krvr AoKTopaHTa r,rMaM cneAHHTe Bbrrpocu u za6etex{Kn

1. Ha ocHoBara Ha Baurzre H3cneABa:nufl. Mox{ere rrw ra [perleHprre

KoJIKo KaMepH rpxdea ra vrlrra eAHH peaKTop, xofiro rt1e ce r43rroJr3Ba

3a MeraHl43arJufl Ha HI4cKoMoneKynH?r cy6crp arLr) KaKbBTo e H

fnurlepola?

2. C'{HraNI, ee B o6:opa 6eure ueo6xoAuMo ra ce rpeAcraBsr vr

cbBpeMeHHHTe TeHAeH r\w 3a pr3rroJr3BaHe Ha rrvrra3vr-ceo6offrH 14

uuo6nlu3krpa:Hn, KarO Kilrarkrcaropn B rrpoqeca Ha

rpaHcecrepu$HKarJr4flTa Ha Macna vr cborBerHo 6moguzery KbAero

peaKIII4HTe [pornr{ar crpofo cneqnSr{rrHo npv yMepeHo pH vr

TeMnep arypa H MHoro Ba)KHo odcro,flTeJrcrBo -Irkrrca Ha roJr.f,u 6poft

cTpaHr4r{HH peaKur4H

3. B reKcra Ha MHofo Mecra e Lr3iloJr3BaHo craporo Har{MeHoBaHHe

fnHuepr4H, BMeCTO fruuepon.

AHCepTaUHOHeH TpyA rrpeTe)KaBa Kar{ecTBa Ha HayrrHo

Anrope$eparrr orroB apfl Ha cbAbplraHnero Ha rkrceprarlno :nHr4fl TpyA.

3arc.nroqeHHe

llpe4no)KeHr4,flr

I43CneABaHe 3a MI4KpOOHOTO [peBpbrrlaHe Ha fnHrlepon, [onyrreH KaTo

orrlaA:bK rIpH ilonyqaBaHe Ha 6uoguzery B 6uorag, KaKTo kr B H.f,Kor4

I4HrepeeH.vr rpoAyKTI,I Karo uanp.2,3-6yrauAnon. tr\screABaHa e

ilpl4noxHMocrTa Ha B KaMepeH peaKrop 3a ToBa xpeBpbrrlaHe.

Mareuarur{ecKoTo MoAenupaHe Ha orAenH wre rrpouecu no npeAnoxreHa

onpocreHa 1\tera6o lrkrr:aa cxeMa 3a IrpeBpblrlaHe Ha rnr4rlepoJra B 6uoras,
r{pe3 H3cneABaHe Ha KI,IHerI4Kara Ha orAenHz SepvreHTarIHoHHH npoqec7 B

pa3nHr{HHTe KaMepI4, ycraHoB,flBa, r{e rflxHux 6poit Mo)Ke Aa ce peAyrlr4pa.



Hay'rHure pe3ynrarr ca rry6unryeaHkr B crreur4aJrw3vrpaHr HayrrHH

crlllcannfl. kr ca AoKnaABaHr{ Ha MexrAyHapoAHH u lstrapcKkr xoHSepenrlnu.

3a6enfl3aHu ea 14 3 uurara.
rlpes ycBoflBaHe Ha HoBH MeroAH kr rr3froJr3BaHe Ha MoAepHH TexHr,rKH,

AoKTopaHTbr VIrlan ArrreloB e rIoB ;aLuvrr r<nann$ krtarJaflTa cv H e H3rp a;tan

MHoro yMeHH,fl, neo6xoAHMH 3a eAHH 4o6tp rr3cneAoBaren. CnrxTau, qe

AOKTOpCKH-f,T rPyA OTrOBaps HarrbJrHo Ha rr3r4cKB aH]/IflTA Ha 3aKOHa 3a

npz4o6l4BaHe Ha AoKTopcKa crelreH, KaKTo fro orHorrreHl4e Ha HayrlHara vr

IIpI4nO)KHaTa My 3HaTIHMOCT, TAKa H Ha LIgIafaHeTo Lr oHafJlenflBar{eTo Ha

pe3ynTaTlrTe.

Ilpe4naraM Ha llo.rzraeMoro Xypu

Anreroe HayrrHa Ta u o6pasoBarerrHa

0l .09. 2016r.

Ia npkrcr4r4 wa I4r,alu KoncraHTr4HoB

cTeneH AoKTOp.

PeueugeHT:

llpoQ. a6n Mulxa Kprcrena


