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ArcryaJrbHocrb reMbr Arrcceprall[oHHoro nccJreAoBaHHq.

flpo6nerr,ra gBTpoQuraqur4 BoAoeMoB, Bbr3BaHHas, ug6bITotIHbIM IlocryrueHl4eM

6uorenHbx gJreMeHToB, rrpexAe Bcero QocQopa v a3ora, co crotrHblMl{ BoA€lMI{,

ocraercs oAsofi rrg KJrroqeBbD( B coBpeMessofi gKoJlorl4rlecrofi 6uorexnonorr{I{.

TpaauwroHrrbre MeroAbI oqplcrKr,r, BKJrroqa[ xrrMI4qeCKOe OCaXAeHI4e I{ KJIaCCAIIeCKIIIe

cxeMbr 6raolomqecKoro yqarre:nus, Soc$opa, qacro xapaKrepll3yrorcq srrcoroll

peareurHofi narpyarofi, necra6mbHocrbro rtpu role6anunx cocraBa croKoB vr

HeAocrarorrHofi eQQercrr{BHocrbro. B cs,f,su c 9TI4M rIoLIcK HoBbx 6norexsoJlorugecKllx

rro.e(oAoB, HarrpaBJreHHbD( Ha LrHTerrcu$uraqruo rpoueccoB aeQocQarar\rtkr 14

AeHLITpIa Q uraq vIvI, flBJIAeTcs xp afi H e ro crp e 6 oB aHHbIM .

Oco6ufi

vrnrpo6Hbu<

rpocrpaHcrBeHHo-opraHra3oBaHHbre crpyKTypbl c lpaAl{eHroM Kr4cnopoAa z cy6crp ffi d,

o6ecueqr,rBuilo[[4e oAHoBpeMeHHoe nporeKaHr2re aspo6nbx 14 aHaspo6HbD( rlpoqeccoB.

B csqgu c errrM LrccneAoBaHlre 3aKoHoMepHocrefi pa":BLrrus. QocQaraKrgrMynvpyrolr[D(

(OAO) MLrKpoopraHLr3MoB B cocraBe aKTrrBHoro r4Ira v 6uouleHKI'I' yCTaHOBJIeHLIe

coo6uecrn vr

r{HTepec

coo6qecrn

rrpeAcraBnfler

6uouneHoK,

I4CIOJIb3OBaHI4e nrvflr'ro6rulrr3oBaHHbx

KOTOpbIe no3BoJUIrOT CO3AaBaTb
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yclonufi ycrofr.rlrBoro Sy"nq"oHLIpoBaHvrfl. cSopivrupoBaHHbD(



rrocJre.qrrcrqztr pearru3arrur roJrfreHHbD( peynbraroB B 6zo$ramrpallzouHbx

ycraHoBKD( [peAcraBJurror HafrHbrituulaxeHepHo-TexHoJlorl4rlecKldfr IEurepec.

HarrpaBJreHH€ur Ha r{HTeHcuQuraqruo npoqeccoB orrl4crKn croqHbD( BoA rryTeM

co34artvrs, yclonufi Ntfl, pa3Burrkrfl SocSaraKryMynnpyroun MLIIqpoopraHI43MoB B

cocraBe rr,ru4po6Hbx coo6qecrB alcrl4BHoro utra u 6zoureHKll, tBJUIercfl, aKryalrcuof u

cooTBeTcTByeT coBpeMeHHbrM

6uorexsoJrorrltr.

HonHsHa Hcc[e,[oBaHnfl H

HalpaBJreHI{rIM pa3Bkrrvls, gKoJlorlrlecrofi

Tarunra o6pasorr,r, Ar,rcceprarlr4onnas, pa6ora Xacauoeofi Afirylr AfiparoBHbl,

[oryrreHHbrx peyJrbraroB, rloJrorKeHnfi,

BbrBoAoB tr peKoMenAarlufi, cQopnrynupoBaHHblx B Al{cceprallrn.

flper [ocrarroBKe rlenr{ vrsa4aLruccneAoBaHr4raBTop r4cxoAl4rl zs Heo6xoArrMocrt4

KoMrrrreKcHoro paccMorpenvrfl, rrpoqecca oqucrKl4 croqHbrx BoA - or QoprurupoBaHl{t

0y"*q"oH€rJrbHo aKTr.rBHoro rr,rzrpo6Horo coo6qecrBa Ao ero LIcrIoJIb3oBaHufl, B

6no$rurbrpaquoHuofi cl{creMe. ftaccepraHroM rlor1n{eH pflA HoBbx

QyruaueHrarlbHbD( I4 TIpI4KJIaAHrD( p*ynbraroB.

MeroAoM BbrcoKorpor.r3BoAr{TeJrbHoro ceKBeHI{poBaHI4rI 165 pPHK rpocne)KeHa

cyKrleccr4rr Mr,r4po6uoro coo6qecrBa aKTr,rBHoro I4rIa n 6nopeaKTope [ocneAoBareJlbHo-

lepr{oAr.rrrecKoro AeficTBhrs.. B cQopMr4poBaHHoM coo6qecrBe BbuIBJIeH [peAcTaBI{TeJIb

pola Azonen$, AoIrfl, Koroporo Aocrr4raJra 24 o , a coAep)KaHl{e BrryTplaKJrerorlHoro

SocQopa cocraBJrf,Jro Ao 12 % or cyxofi Maccbl KJIeroK. llonyreHHble AaHHbIe

pacuMpf,roT rrpeAcTaBJreHr4f, o cocTaBe Mr4KpoopfaHI{3MoB, }rqacTByIoII[D( B yA€IrlelIkru

r.r aKqrMy nflrlnr4 S o c Q op a B TexH oJrorrq e cKHX vrzrqp o 6 Hbrx c o o 6 ule crB ax.

Baxsrnra HoBbrM p$ynbraroM flBrrflercfl, cpaBHI{TeJIbHoe I{ccneAoBaHI4e

6uouneHroo6paryroqefi cuoco6Hocrr4 MoHo- u 6uuapurrx {ynbryp 6atcrepuir,

BbrAeneHHbD( vrg aKTr{BHoro vlra. Buepnrre ycraHoBJIeHo, rITo o6reAIaHeHpIe

MLrKpoopraHH3MoB B 6znapnne Kynbrypbl B psle uccneAoBaHHbD( yclonufi

cuoco6crByer 6olee Bbrp€DKeHHoMy QopvrupoBaHr4lo 6uoueHKrl. B qacrnocrrl, Nrfl'

accorlr4a\uu Bacillrc subtilis u Achromobacter pulmonis ITIOC upvr pH 5,0 n 10,0

Maccr4BHocrb 6zomeHKr4 yBenruLrB€rrracb B cpeAHeM Ha 46 u 45 o , coorBercrBeHHo.

IIs 6uuapuofi rcylbrypbr Alcaligenes faecalis 2 u Bacillus subtilis B rpllcyrcrBuv



AoAerlr4rrcynb6ara :rrarpvs, B KoHrleHrpar\uflx 5-10 ur/4vt' orMeqeHo yBenI/FIeHI'Ie

Maccr{BHocrpr 6promeHKr4 B cpeAHeM Ha 22 %. 3ro orKpblBaer nepc[eKTrrBbl

rleneHarrpaBneHHoro KoHcrpyrdpoBaHvrs. ycrofi-.u{Bbx Ivrurpo6Hbrx KoHcopqI{yMoB NtA

OIII4CTKI4 CTOTIHbD( BOA, COAEP}KAIIUD( TOKCLIqHbIE KOMIIOHCHTbI.

Buepnue npoBeAeHo rrprMoe corocraBJreHr4e eSQexu{BHocrLI yllarrelJr4s

Qoc6aroB r{ aMMouufinoro a3ora cycleHAr,rpoBaHHblM aKTuBHbIM LInoM I4 6uoulenrofi

B rluKJrr{qecKoM pexclaMe. Srcnepr.rMeHT€rrrbHo AoKa3aHo, trro Iauuo6rulvga\klfl'

MutrfpoopraHr{3MoB c rfparqaer rrycKosofi ilepr{oA 6r,ro$ranbrpa B ABa pa3a I4 rloBbllrraer

e66erruBHocrb yAirnenur Qoc$aroB sa20-25 o6,a aMMoHufisoro €Bora - Ha 30-35 %.

Or.uenrHoro BHr{MaHLrs, 3 Jry)Kr4Baer rrpoBeAeirHa,s aBTopoM 6zoaynr,reHTalll4f,

c4oprr,rnpoBaHHo ft6noweHKr{ rqyJrbryp ofi. Alcaligenes faecalis 2.VIurpo.ryKrII{rI 4auuofi

KynbTypbI cuoco6crBoBarra cra6ustr4sa-qtrru 6uororr.rqecrofi ae0ocQ ararr4vr;

e6Qeru{BHocrb ynaJrelkrs QocQar-r4oHoB cocraBJUIJIa B cpeAHeM 9I-93 oh, a

ErMMoHLIfiuoro a:lora Aocrl{rafl a 99 oh.

3naquprocrb rroJrrreHHbrx aBTOpoM Alrcceprallrn p$yJrbraroB AJIfl

pa3Blrrlrfl coorBercrByrcrqefi orpac[lr HayKH.

Haylran 3HarrprMocrb Aucceprarlr4oHnofi pa6oru onpeAenf,ercfl ycraHoBJIeHHeM

3aKoHouepuocrefi Qoprr,rup oBarlafl. 14 QynrquoHlapoB alufl. vrzIgo6HbD( coo6qeffs

aKT[BHoro r4rra u 6zouleHKr4 B ycJroBtrflx) o6ecnerrl4Baroqlfx I4HTeHcLIBHoe yAarIeHI4e

coeArdH eigluit Socsopa v3 crorrHbD( BoA. llonyteHHble p$ynbrarbl rIo3BoJUIrcr

pacugpr{rb rrpeAcraBnenkrfl, o ponv SocQaraKryN,tynrpyfoqn MI{IlpoopraHLI3MoB B

rpoqeccr1;1 6uorornqecrcofi aeSoc$ ara\vrr4, a raKxe o6 oco6euHocrflx

0y"*tl"oHr{poBanvrs. nnro6ulr{3oBaHuofi 6uouaccbl rIpI4 oAHoBpeMeHHoM yA€uleHwr

coeAI{H enuir QocQop a u a3ora.

pesylgarbr LrccneA oBalvrfl, MoHo- vr 6unapurx 6arrepraallbHbD( 6IaomeHoK

AorroJlurror cBeAeHvrfl, o xaparcrepe aAarlTar\krv vrurqpo6Hbrx coo6rqecrB K I43MeHeHuro

Qrasnro-xlrMr{qecKr.D( yclonufi. IparrrauecKr{ BaxHbIM flBlrflerefl. ycraHosreHHrrfi

s66ercr ycr4rreHus, 6uonneHroo6pa3oBaHkrs, pflIla 6unapnbrx Kynbryp npr4 crpeccoBoM

sg3AeficTBl1v\ IlocKonbKy pe€UIbHbIe oqucrHble cooppKeH6s

ycJIoBI4tD( IIepeMeHHofo cocTaBa IIocTyIIarcuII{x cTotIHbIX BOA.

0y"*q"oHl.Ipyror B



3uaqnv6rfi HafrHo-nparcrurrecxufi p*ynbrar [oJryrreH rIpI4 cpaBHeHI{\4

cycrreHAlrpoBaHnofi u LtMMo6wtusonasuofi 6uorvnccu. Iloxa3aHo, rrro LIcrIonb3oBaHI{e

6uorureHKr4 rro3BoJrf,er coKparrrrb rrycronofi repr4oA 6IaoSznbrpa B ABa pa3a rlo

cpaBHeHr4rc c cycrreHAr.rpoBaHHbrM aKTI{BHIIM I{JIoM, a e$Sexu4BHocrb yA€IrIeHI'I[

SocQaroB r{ aMMoHrafiuoro €Bora rroBbrcraTb Ha 20-25 u30-35 oA, coorBercrBeHHo.

llparcrn recKarl 3Harrr,rMocrb LrccneAoBaHrur cocrol,IT B paspa6orre MeroArrKlr

AprarHocrlrKr{ QocQaraKr(yvryJrrpyrorqefi cuoco6Hocrn aKTLtBHoro r4[ra)

gKcrrepvMeHT€IrIbHoM o6ocgoBanvrprclonb3oBaHl4x urrlvro6uJllcoBaHHoro Ivrurpo6Horo

coo6qecrBa r{ ero 6noayrvreHTarlr4vr drarcKe pa":pa6orKe rexHlrrlecKoro rrpeAJloxeHvt

no oqlrcrKe KoMMyH€IrrbHo-6HrosbD( crorrHbrx BoA rlpol,I3BoAl4TenbHocrbro 400 vt3/cyr.

IIfl [peAnaraevroft cucreMbr paccLrvrraHbl ocHoBHbIe rexHoJlonrqecKl{e

rrapaMerpbr 6rao$rubrpaquounofi oqlrcrKrr vr parpa6oraHa rpLIHIILIluarIbHarI

TexHoJroruqecKaf, cxeMa. Sroloro-gKoHoMr4rrecKa,g oueHKa rIoK€B€Lla, qro pacrrerHbll'I

cpoK oKylaeMocTr4 Karrrma[bHbD( vr gKcrrJryaTauuoHHbx 3arpaT cocTaBJIfleT OKOJIO

5 ler, npu groM cHkDKeHLre rrlrarbr 3a cBepxHopMarusurrfi c6poc coeAl{Honuir a3ora vI

SocQopaMoxer npeBbllram 1 MrIH 750 rblc. py6. B roA.

IlparcrnuecKal HarrpaBJIeHHOCTb I4CCneAOBaHUfl

rdcronb3oBaHlleM p$ynbraroB MyTI <<Bo4oraHalD) r. Kasauu

Borrpoca LrHTencu$urcaguw 6uo$rurbrparluoHHofi or{I4crKI4 c rrry6orunra YAanesueM

Qoc$aroB I{3 croqHbnr BoA xctlloro MaccI{Ba <KpyryIuKD).

Pesylrraru Ar,rccepraquonnofi pa6orsl npotunu anpo6aquro Ha

MexryHapoAHbD( r{ Bcepoccuficxror HafrHbD( xoHQepeHuilrx. IIo reMe I{ccneAoBaHl{fl

orry6lnKoBaHo 14 naytHbD( pa6or, B ToM rrr{cire 2 crarsl{ B peIIeH3I,IpyeMbx HayrrHbD(

vs1iag1Lrffi., peKoMeHAoBaHHbD( BAK Muno6pHayKLI Pocclu,t, I crarb.fi B xcypHarle,

r{HAeKcr,rpyeMoNr s 6a3e Scopus, r 11 rry6rurcaryuit B Marepvurax Mex.qyHapoAHbD( LI

B cepoccufi cxr.tr ronQ epeHIlufi .

PenopreHAarlI,II,I IIo [c[oJrb3oBaHHrO p$yJrbraroB rI BbIBOAOB ArICCepraIIHrI.

IlonyreHHbre Xacauosofi A.A. p$ynbrarbr Moryr 6rtrr LIcrIoJIb3oBaHbI rpu

rrOATBepxAaerc.g

rrpr4 paccMorpeHr4kr

paspa6orre v coBepueHcrBoBaHvr 6raorexsonofl4tlecKllx cxeM orrl4crKl4



coo6qecrBa npeAcraBJulror LIHTepec

lpoercrr.rpoBaHlle, peKoHcrpyKrlzrc vr

NrA OpfaHlsArJkrr4, ocyuIecrBJUIroIr[D(

gKcruryaraqruo 6uoriorurlecKlD( otrl{crHbx

Kor\,rMyHalruo-6brroBbD( crorrHbD( BoA, opLIeHTI4poBaHHbx Ha rny6oxoe yAarIeHI4e

coeAr{H erruit QocQop a 14 a3ora.

flpe4loxeHHbre ro.ryoAbr K QopvrupoBaHl4ro 6raouleHKa, uo46opy

Qy"*q"oH€rrrbHo aKrr{BHbD( MlrrfpoopraHr{3MoB vr 6uoaynreHralllalt rvrurcpo6Horo

coopyx(euwit. Pesylrrarbr cpaBHr{TeJrbHoro IaccneAoBaHus, cycrreHAl{poBaHnofi vr

m,nrao6rulrl3oBaHnofi 6uouaccrr Moryr r4crloJrb3oBarbcfl npu o6ocuoBaHuvt nu6opa

6 zopearrop oB Nrfl , co opyx unuit naanoft np o 14 38 oAI4Ten b H o crI,I .

Paspa6oraHHal METOALTKA ALrarHocTrIKrI S o c $ araKrryMyrlapyrorqefi

cuoco6Hocrn arcrr4BHoro uJra Mo)Ker 6urs IacrIoJIb3oBaHa rlpu la6oparopHoM

corrpoBoxqqeHzl{ TexHoJlorr{rlecKofo pe)KI4Ma orrr4crHbrx coopyxte}Iuu vt npLI

BbIrroJIHeIJWr4 HarrHO-I4CCneAOBaTenbCKr,D(

6vorexsoJloruu.

pa6or B o6tacru eKoJloruqecrofi

Pesylrrarrr peKoMeH.{oBaHo BHeApurb B o6pa:onareJlbHbx opraHz3allutx

Bbrcruero upoSeccr{oHarrbHoro o6pasoBaHvrn, Koropble 3aHl{Marorcs o6yreHl{eM

cryAeHToB rro HanpaBJreHLrK) EuomexuoJtoa,ffi (pasHrx yponnefi o6pasonauw,)

TexuocQepHan 6esonacHocmb) Bodocua6aceuue u eodoomeedeuue, a rarcKe npu

rrpenoAaBarrvru Ar{cqrrrrJlrrH, cBt3aHHbD( c rlpoMblruleunofi 14 gKoJlorrlrlecrofr

6uorexsoloruefi, 6vrolorurrecKofi o.rucrrofi crotrHbrx BoA H 3Kc araryueitotrLtcrHbx

coopylKelJuvr.

Crpyrcrypa u aHaJrH3 coAepr(aHrq Aucceprauul{.

,,{ucceprarlufl, Xacasosofi A.A. HanvcaHa B KJraccr4rrecKoM KJIroqe u BKJIIoqaer

BBeAeHI{e, [recrb HIaB, 3aKJIK)rreHZe, clrl{c K colipalqe:nnit H ycnoBHbD( o6osHa.renuit,

6u6tuorya$Frecrufi crlrcoK vr rrpr4lro)KeHLrs.. O6uufi o6teu AllcceprallroHnofi

pa6oru cocraBJurer 186 crpaHrrl. Pa6ora I4rlnrccrpl4poBaHa 37 pLIcyHKaMr4 u 2l

ra6maq eft,6uflrrorpa$nuecrufi cnracoK BKJrroqaer 269 HaI{MeH osalauia orerrecrBeHHbD(

u zapy 6errcHbD( LIcrotrHLIKoB.

Tevra Ancceprarlr4oHnofi pa6oru <Ilpoqeccbl oql4crKr4 crorrHbrx BoA B ycnoBkrtr

pa3Bvtrur Qoc$araKKyrvrynrpyrorr[D( MLrKpoopraHH3MoB B coo6qecrB€x aICrLIBHoro



r4Jrau6vroweHKriD) coorBercrByer ee coAepxraHr4ro Lr orpalraer ocHoBHbIe Ha[paBneHvIfl.

rrpoBeAeHHoro LIccneAoBanufl.. CoAep)KaHHe

c oAepxaHl4o AI,Icc epT aw4u.

anropeSepara coorBercrByer

Bo nneAeHrrn aBTopoM o6ocuoBaHa aKryzlrlbHocrb, cQoprurynupoBaHbl Ilenb Ia

rrrecTb 3aAaq vccJreAoBaEvr[, IrpeAcTaBlreHbr IJaYlHa[, HOBI43Ha, TeOpeTI4rIecKiIf, u

rrparcrvuecK€rf, 3HaqrlMocrb pa6orn, rroJlo)Kemkrfl, BbIHocI{MbIe Ha 3arJryrry, cBeAeHkrs, o

.qocroBepHocrr{ u anpo6a\uu p$yJrbraroB, rry6nuraul4oHHofi axrzBHocrl{ I{ JII{rIHoM

BKJraAe aBTopa. OAsaro, [o HarrreMy MHeHraro, crerreHb pa3pa6orasHocrll npo6leurt

oxaparcreprl3oB€fra HeAocraroqHo, uro6rr cQoprurynl4poBarb rIpeAcraBJIeHI{yro qenb

ALrCCeprarIrIoHHofo I{ccneAoBaHllf, .

B nepnofi HraBe cr{creMaru3r4poBaHbr coBpeMeHHbIe cBeAeHI{rI o Qopvrur

H€xolKAe:nLrA QocQopa B croqHbD( BoAEx 14 cyrqecrByrouax cnoco6ar ero yAarlenurfl.

PaccuorpeHbl $ueurco-xr4Ml{rlecKlle

QusuororuqecKlle oco6eHHocrl4 QocQaraKrryMynl4pytoqn( Ml4KpoopraHrr3MoB,

u 6uororrmecKl4e MeroAbI aeSocQarapr4,

MexaHr{3Mbr HaKorrJrennrs. Qocsopa u oco6euHocrla SopvrupoBaHl{r rrau4po6HbD(

coo6qecrB. OrAemurrfi pirAen rrocBrrrleH 6uonreHor{HblM TexHoJIorzrIM orrl{crKl{

crorrHbD( BoA. Anrop aHarrr.r3r{pyer coBpeMeHHbIe rI,InbI 6uopearropoB c

nrnuo6rulr{3oBaHuofi 6uoruaccoit u Sarcropu, onpeAeJulrotql4e e$QerrzBHocrb vx.

Sy"*q"oHnpoBaHLrfl,. O6sop xopotuo cTpyKTypHpoBaH vr AeMoHcrpllpyer BblcoKyto

9pyAt4rlr,ilo aBTopa. K Aocror{HcrBy Mo)KHo orHecrl4 KpI4TLIqecKoe ocMbIcJIeHue

JrHTepaTypHbD( AaHHbrx r{ BbrAeJreHr{e HepeneHHbD( Bo[pocoB, rITo IIOII4IIHO IIOABOMT

K rrocraHoBKe co6crneHHbD( I{ccneAosaHl,Ifi .

Bropan rJraBa coAepxcr{T no4po6Hoe orrkrcalvre o6rerron vr MeroAoB.

IrlcnolrcoBaH KoMrrrreKc coBpeMeHHbD( naurfpo6l,IoJlol-aqecKlfx, MoJIeKyJIf,pHo-

6zolorrrqecKr.D( (cerneHzpoBaHlre 165 pPHK, MerareHounrrfi ananus), Szsuro-

xlrMr.FrecKr/x (cuerrposorol,reTpun, xpoMaTorpaQzr, peHTfeHoBcKllfi vrurcpoaHarlzs) z

CTATIICTIITIIECKI1D( METOAOB. BCE METOALIKI{ OTLICAHbI AOCTATOqHO IIOJIHO NTl

BoclporrcBeAeHr{f,. OAHaro zs orrlrcaHvIfl. He coBceM .f,cHo, KaKI4M LIMeHHo o6pasorvr

rrpoBoAvrrracb orIeHKa 6raouleHroo6pa3yloqefi cuoco6socrvr Nrs,6zHapnbD( Icynbryp -



ucrronb3oBitrlcr Jrr4 MeroA coBMecTHofo KynbruBl4poBaHvrfl. c paBHofo LIHoI(yIrflTa I,''Irr4

)Ke c pa3HbIM coorHolrreHl{eM KJIeTOK.

Tperrn rJraBa rrocBf,rrleHa $opvrvpoBaHllro OAO-coo6Iqecrna B SBR-

pearcrope. Anroporvr Aer€urbHo rrpocne)KeHa WTHavt:aKa coAep)Kalaus. SocQaron u

arlerara Ha rporxrreHuvt 83 cyroK, rloKa:laHa cMeHa AoMI4HIapyroIrlD( rpyrr

Mr4rgoopraHr.r3Mon. Ha ocHoBe MerafeHoMHbrx AaHHbrx kr4erTktQzuupoBaH Azonqus

KaK xffo.resofi Mr{KpoopraHr43M, orBe crseHHrrfi 3a yAarIeHI{e QocQopa Ha

rrpoMelcyroqHbx grarrar. Oco6ufi unrepec rpeAcraBnter BbuIBJIeHue rlpeAcraBkrreIrs.

pola Azonqus, prors.Koroporo B cQoprvrzpoBaHHovr coo6ulecrBe Aocrl4rarla24 o/o, rtpu

coAepxaHr4vr Brryrpt4KJrerorrHoro Soc$opa rc I2%o or cyxofi Maccbl KJIeroK.

rlerneprafl HraBa - oAHa r{3 caMbD( plHTepecHbrx c gKcrlepvMeHTanruofi ToqKkI

apenur. B nefi rpoBeAeHa orIeHKa 6uoruemoo6pasyrorqefi cuoco6Hocrl{ BocbMI{

6arcrepnarrbHbD( rrynbryp. Anrop ilepexo 4itrr or MoHoKynbryp K 6uuapurur,t

accorlt4al\t4frv:, qTo rloBbrrrlaeT rrpal(Truecqlrlo 3HarII{MocTb pa6orrr. OrIeHeHo BJII4flHI{e

TeMrreparypbr, pH u .qo.qerlwlrcyrlr$ara Ha;rpLrfl Ha Maccl4BHocrb 6uotleHKl{ u

uera6onruec{yro arcrr4BHocrb KJreroK. florasaHo, rrro npI4 crpeccoBbD( sosAeficrBlrn(

6uuapuue KyJrbrypbr rrporBJurror 6omuryro ycrofiul4Bocrb, rIeM MoHoKynbrypbl.

[aHnufi peynbrar BDKeH Nrfl. rroHlrMaHr4rr MexaHI43MoB a4ailTalqlztv rr,rurqpo6HbD(

coo6qecrB B pearlbHbD( otllacrHbD( cprcreMax.

flqraq rJraBa coAep]Kktr KJIrorreBbIe r4HlKeH ep n o - 6 IE orexHoJIotrlu ec KI4 e

peynbrarbr. flpone4eHo corocraBJreHr{e rpoueccoB yAulrreHkls, SocQopa I{ coeAuuuauir

€Bora cyc[eHAr4poBaHHbrM aKTrirBHbrM t4IIoM Id 6zonnenxofi. lloxa:ano [pekIMylrlecrBo

mr,nrao6rurr{3oBaHHoro coo6qecrBa rlo [poAoiDKI4reJIbHocrIa rrycKoBoro nepl{oAa v

Aocrrrraeuofi essercrvBHocrr{ oqucrKr.I . VIcarcAoBaHa 6Iaoayrvr eHTa\krs, 6zoruenxu

rrynbryp oit Alcaligenes faecalis 2. Ha ocHoBaHLIIa noJrfreHHbrx AaHHbD( paccql,IraH

6uoSznbrp r{ [peAno)KeHa rexHoJroruqecKa.f, cxeMa orIHcrKI4 KoMMyHanrHo-6bIToBbx

crorrHbx BoA rlpol{3BoAllTenbHocrbro 400 wf lcyr.

B mecrofi HraBe BbrloJrHeHo gKoJroro-3KoHoMnqecKoe o6ocuoBaHlle

paapa6oraHHoro pelreHnrr. Pacc.rrrraHbr KanI4T€trIbHbIe H sKcrI[yaraIIHoHHbIe 3arparbl,



c6poc 6uoreHHbD( coeArrHonuit uorleHeHo cHTDKeHI{e nJIaTbI 3a CBepXHOpMaTI4BHbIkI

olpeAeJleH pacqerurrfi cpoK oKyrlaeMocrlr.

florcagaHo, rrro rrepexoA Ha 6uorueHorrHyro rexHoJlorfiro [o3BoJlf,er cHI{3LITb

cBepxHopMarr.rBHbre c6pocrr SocSaroB r{ aMMoHLnr r{ coKparurb rlnary 3a HerarvBHoe

nosAeficrBze na 1,75 rrnnu py6. B roA. Cpor oxyraeMocrll rlpoeKra - oKono 5 JIer, qro

rBJrf,ercr rrpraeMrreMbrM Nrfl MErrrbD( oqlrcrHbD( coopymelFluit. Bnmo'reHl4e AaHHoro

p€BAena rBJurercfl o6ocnoBaHHbrM, rrocKonbrqy rro3BoJuler olleHrrrb He roJIbKo

TEXHOJIOTI{TIECKYrc PBYJIbTATLIBHOCTb, HO KI IIOTCHIIU€IIIbHYT SKOHOMZUECKYTO

IpLIeMIIeMOCTb npeAJlaraeMofo pellleHplfi.

B 3arc[rcqeHlru KparKo cyvII\dI{poBaHbI ocHoBHbIe p*yJlbrarbl u

cQoprvrylplpoBaHbr BbrBoAbr, Koropbre coorBercrByror rlocraBJleuuofi qenl{ I{ 3aAarl€il\4.

Buno4u JraKoHI{rrHbr vr KoHrggrHbr. B 3aKrrcrronvru o6ogHa.{eHbl rIepcleKTVBbI

A€rJrbHefiuero pazBkfrLrr pa6orrr, cBr3aHHbre c coBeprxeHcrBoBaHl4eu 6norexHonorwit

rrry6orofi oqucrKr{ crorrHbD( BoA or KoMrrJIeKca 6uoreuHbtx sJIeMeHroB.

Cnncorc Jrrrreparypbr BKJrroqaer 269 IacrorrHI4KoB, I43 KoropbD( 3HarrureJlbH€ul

qacrb - eapy6exHbre rry6nuxar\krkr rrocneAHlrx JIer, qro cBl4AerenbcrByer o xopouefi

ocBeAOMIIeHHOCTLI aBropa B CoBpeMeHHoI{ HaTIHOU nl4repaType.

IIA o6rer.renurfl. rrreHnrr Avccepra\r4r4 aBTopoM rIppIBeAeH crlucoK rpurulTbD(

co4parq enuit I{ ycnoBHbD( o6osHa'I eHuil

B u p u.u o)rce H rrfl x rrp eAcraBJreHbr Marep vralrb\ rIoArB epxq arc uII4 e rlp aKTuq ec (yto

HalpaBneHHocrb BbIIIOJIHeHHOTO UCCneAOBaHr4f,, BKJftOqafl AOI(yMeHTbI, CB.[3aHHbIe C

paspa6orrofi MeroAlrKr.r ArrarrrocrktKl{ SocQaraKKyMylnpyronlefi cuoco6Hocrll

arcrprBHoro r4Jra r rrcnonb3oBaHr{eM p$ynbraroB pa6orrr MVTI <BoAoxaHarD) r. Ka3aHu.

B xoAe aHaJrusa Alrccepra\vv Bo3HHKJTH cJreAyrouue Borlpocbl H

3AMETIAHIIfl:

1. Bo nneAeHgrr Ar4ccepraHT yrroMrrHaer o npeAbrAyIIIIax pa6orax poccuircKl{x I{

sapy6exHbrx yqeHbrx rro uccneAoBaHprro MexaHH3Mon SocSaraKKyMynf,Ilur4 vr

6uolornqecKofi aeQocQaraqrrkr crorrHbrx BoA, Ho He rpLIBoAur o6ocnosauHfi

Anfl rrorBJrenvrs, KoHKpernofi rIeJrI4 LIccneAoBaleufl' Koropafl BKJlroqaer

TexHoJroruqecKlle acrIeKTbI oqHcrKLt croqHblx BoA.



4.

2. I4g orrucalanfl, gKc[epr{MeHTa (r.rrana 2) He coBceM tcHo, KaKUM LIMeHHo

o6pasonr rpoBoAprrracb orIeHKa 6uonrenroo6pa-:yroqefi cuoco6Hocrla Anfl

6uuapybrx Kynbryp - vcrroJrb3oBarrcs. rrr4 MeroA coBMecrHoro KynbrI{BI{poBaHuA

c paBHofo r4HoKy[flTa r4IIu Xe C pa3HbIM COOTHOITTeHI4eM KJIeTOK.

3. B r.nane 3 uora3aHo, rrro MaKcLrManbHarr eQQexu{BHocrb yl'arrelavfl, $ocQopa

(5I %) Aocruf aercn na 57-e cyrKrr, KorAa AoMt4Hl4pyer Azonexus. OgrtaKo r 83-

M cyrKaM Aonr sroro poAa cHprxaercx 4o (1 %, d s$Qeru4BHocrb naAaer Ao

3l %. C ueu, rro MHeHHro aBTopa, cBr3aHo croJlb pe3Koe BbITecHeHI{e Azonexus,

He MorJro lru 3Aecb cbrlparb ponb HaKorrJreHr4e roKcLIqHbIX ruera6oJlldroB B

peaKrope?

flpn vccneA oBa:nuvr 6uuapyux 6uorrJreHoK (r.rrana 4) ylx oIIeHKI{ MaccLIBHocrLI

6uouleHoK r.rcrroJrb3oB€urra oKpanvrBaHvre KplacranrvrrecKuM QzoleroBblM.

O4uaro gTor MeroA He rro3BoJr.f,er pa3nLIqI{Tb KJIeTKLI pa3HbIX BI4AoB u r4x

pac[peAeJreHr4e B MarpprKce. Kar aBTop o6r.scHqer MexaHu3M cplHeprull

(naupuMep, 3a cqer rrpoAyKr\krvr clrrHturbHbrx MoJIeKyJI, Kooleparl{BHoro

uera6oJrr{3Ma ulrvr r{3MeHeHtrfl. Quszro-xpIMLIrIecKHX csoficrB rloBepxnocrz)?

B rexHprqecKoM rrpeAnorKeHlrr{ (r"nana 5) paccrrllTaH pacxoA Bo3Ayxa \nfl
nurpuQvrKa\vru ucxoAf, vrs y4aJroans, aMMoHr{q. OAFIaKo B peaJIbHbIX croqHbrx

BoAax rplrcyrcrByer v opraHzrrecKLrfi yuepoA, Ha oKrIcJIeHI4e Koroporo rarcKe

rpe6yercr Kr{ciropoA. llouerr,ry aBTop He yrren uorpe6Hocrb B KI{cJIopoAe Ha

yAaJreHne XIIK? Byaer Jrr{ cr4creMa pa6orarb e$SercuaBHo rlpn repeMeHuofi

Harpy3Ke rro oprauure?

flpn nu6ope 6arrepuir-uurpoAyrleHroB Alcaligenes faecalis 2 Al4ccepraHr

ocHoBbrBarcs, Ha uoHsurofi Jrorr4Ke. Bu6op 6axrepufi 6ul ocHoBaH Ha ux

cnoco6Hocrt4 r o6paeoBaHrlro nporrHoit uycrofi.rueoit 6uonJIeHKLI I4, BepoqrHo,

Ha Lr3Becrnofi SocQaraKrryrnrynr{pyrcqefi aKrI4BHocrLI. IIpu oroM uafiAen

Haluryq:rttuit SocQoaKKyMynsrop aKTLrBHoro LIJIa (n ycloBnflx oKcrlepuueHra) -
6arcrepuu poAa Azonexus (rlana 3). B nocne4yloIql4x LIccneAoBaHLI.flx

ArrccepraHT He Lrcrronrcyer grr{ 6arrepvvr v He rlAeuruQr,rqlrpyer B aKrrIBHoM

5.

6.



r4rre B rrpr4cyrcrBr{kr vrHTpoAyrleHra Alcaligenes faecalis 2. flo'reMy Al{ccepraHr

ocraBI{JI gror acneKT 6es nHlltvtattug:

Ilepe.rucJreHHbre Bonpocbr r{ 3aMerrantrs, Hoc,f,T AI4cKyccI4oHHbIfi xapaKTep I4

He cHrrxaror o6utefi nrrcorofi orIeHKr{ BbrrroJrHeusofi pa6orrt. Onn cKopee

o 6 o s H a.r aro r H arrp aB Jr e H r.r-fl Anfl A an b H e ilttux rr c c n e A as anrair .

3arc.urcrreHrIe

.{zcceprarlr4oHHafl. pa6ora Xacasosofi Afirynr AfiparoBHbl flBrflercfl'

3aBepueHHbrM HayqHo-rnanz$rrKarluoHHbrM HccneAoBaHI{eM, B KoropoM pelrreHa

aKTy€rJr b*afl. HayrrHo-rrpaKTr{rrecKat 3allaqa - uHTeHcIaSura\ufl IlpoUeccoB orILIcrKI'I

cror{Hbrx BoA or coeAr{H erruit QocQopa kr a3ora IryreM HarIpaBJIeHHoro

SopvrnpoBaHr.rx QyHrrlr4oHiurbHo aKTrrBHbrx Ml4Kpo6sux coo6ulecrB aKTLIBHoTo vlra

u, 6uouleHKpr, a raKlre r{x 6uoayrMeHTarluu. flony.reHHble pe3ynbrarbl I4MeIor

cyqecrBeHHoe 3HarreHr,re Anf, pa3B:aTus. gKoJloruqecrofi 6zorexHoJlorrrl4, a

rrpeAnoxeHHbre rexHr{qecKrle pelreHl{rl MoryT 6rtrr BHeApeHbI B rIpaKTI4Ky

rrpoeKTvrpoBalr4fl. vt gKcurry arar\vrr4 orrl4crHblx coop})Keuuit rualofi

np O I{3 BOAHT enbHo OTLI .

,{ocronepHocrb p*ynbraroB o6ecnerreHa I4cnoJIb3oBaHI,IeM coBpeMeHHbIX

aHaJr4Tr4qecKLtx MeToAOB, BOCrrpOr43BOArrMOCTbrO sKCrIeprIMeHTalIbHbIX AaHHbIX 14

vrx crarr{cruqecxofi o6pa6orrcofi. OcnosHHe rroJlox{eHr4fl, Al4cceprarJur4

orry6ryKoBaHbr B 14 HayqHbrx pa6orax, BKJrroqafl, crarbr4 B )KypH€L[ax,

peKoMeHAoBaHHbrx BAK, 14 B 6ase Scopus ) a raKxe anpo6npoBaHbl Ha

Me)KAyHapoAHbrx rr cepoccvficrcux roHQepeHrlra,f,x. Anrope$epar uI rry6nvrKarrr4v

fr o JrHo cTbro oTp axarcT c oAep)KaHLIe ALI C C epT ArryI"I.

flo csoefi arryaJrbHoc rr4, Hay.rHofi HoBI{3He, Teoperl4r{ecxofi I{ npaKTuqecrofi

3Harrr4Mocrr4 AlrcceprarlkroHHafl, pa6ora coorBercrByer rpe6on aH:aflv. r. 9

<<flo.no)r(eHrrfl o rrp[cy]rqeHrrn yrreHblx crerleH€fi>>, yrBep]IqeHHoro

flocraHoBJreHuervr IlpaBrrreJrbcrBa Poccnficrcofi (DegepaIIHI{ or 24 ceurr6pr

2013 r. I{b 842 (n geficrByroqefi pe4aKrlrru), trpeATflBrrs.eMblM K KaHAI{AarcKI{M

Ar,rcceprarllrf,M ) a ee aBTop, Xacanoea Afiryrlr AfiparoBHa, 3acny)Kl{Baer

l0



TIPKTCY}KTEIJVTfl, YIIEHOIA CTEIIEHLI KAHAIIAATA TEXHI{qECKI{X HAYK TIO

c[eq[aJrbHocrlr 1.5.6. EuotexHoJrorrlfl .

lucceprarllroH*afl. pa6ora o6cyx4eHa kI or3ble oAo6peH Ha paurlupeHHoM

3aceAaHrara ra$eApbr 6raorexHoJlorllu OfEOy BO (TynbcKllfr rocyAapcrBeuuufi

yHr,rBepcr{rer)) (uporoKoJl },1b ! or <<31>> aBrycra 2026 r.).

llonauopeBa Omra HurcolaeBHa

3ane4yroqu Apofi 6zorexHoJlorl4kt,

AOKTOp XI{MI4rIeCKI{X Hayk
ro creqr4aJrbHo cru 03.06.01 - BuorexHoJrorr{t (n rovr qllcre 6uortattorexHolorzz),

AOTIeHT

Apnxnon B.sqecJIaB AlerceeBlrq

[ut'5rcrop lil{I{ <BuoXuuTex>>,

AOKTOp TeXHLITIeCKLIX HayK

rro cneqn€LllbHocru 1 .5 .6. BnorexHorlorl{rl,
AOTIeHT

flo.unoe Ha3Banrre opraHrr3arlur: @eAeparlbHoe rocyAapcrBeHHoe 6roAxerHoe

o6pasoBareJrbHoe yqpelrAeHr{e Bbrclrrero o6pasoBaHtrfl, <Tynrcrcuit
rocyAapcrBeHHufi ynuBepcl4rer)>
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