
oT3brB o@I4UUArbHOfO OITITOHEHTA
Ha AI4ccepraUl4ro Kyaueqona AlercaHApa EnreHrervqa <BrrcoroaS$exrueHrre
SKonoraqecKI4 tII4crble goBMetueHHbIe cItcreMLI naurpo6uonofl4r{ecKofo czHTe3a v
or{ucrKl4 crorrHblx BoA c oKcI4AarHBHbrM crpeccoBbrM sosAeficrn[eM)), [peAcraBneHHyro
Ha corlcKaHl4e yqeHoft creneuu AoKTopa rexHr4qecKr4x HayK tro cneUr4aurbHocrr,r 03.01.06

- Bzorexsonofr4r (n rou rrr4cJre dzouauorexHoJrofr4r4)

Hacro-surat Al4ccepraul,Is BbIIIoJTHeHa e o6racrr.r pa3pa6orru Hayr{Hbrx ocHoB
TexHonorlrfi z npoqeccos 6[ocI4HTe3a pr 6uoKoueepclru. conpoBo]r(Aaroulr4xc{ oHepfo- 14

pecypcoc6epe)I{eHueM cblpb.s u 3Heprur{ c Mt4Hr4Mvsaryuelt Korr4r{ecrBa orxoAoB,
o6ecneqenzett ssicoKofi [poLI3Borr4TeJTbHocrr4, BbrxoAa qeneBoro rrpoAyKTa,

e Q Q e xrue H ocrrr y 1ane:avn 3 arp-rr3 H e H uit uz cror{Hbrx B oA.

Arcrya.nrrlocrb leMbI Al{ccepraur4oHHoro uccneAoBaHur oflpeAenrerct
neo6xoluMocrbro pa3Bu^tLrfl rlpeAcraBJr eHtrs\ rronyqeHi{q HoBbrx 3Kcrrepr4MeHTaJrbHbIX

AaHHbIX o6 I4cnoJIb3oBaH:ar4 6uororlr.recKr{x pe3epBoB ;.ns 4alrueftueft
zHreucnQl4KauHkI rlpoqeccoB 6uocuHresa 14 6zoxoHsepcrrr4 c r4crronb3oBaHr4eM

HarI'IBHbIX I'I feHerl4r{ecKl4 MoAuSIaquponaHHEIX vrzxpo6urrx KyJrbryp. B yclonyflx, B

IIOJIOM, OCBOOHHOCTI'I I{HX(eHepHLIX IOAXOAOB K IIOBbIUIeHI4TO OQSexrUnHOCTr4

OuorexHolofl4qecKLrx npoueccoB aKTyanbHbrMt4 crarv 3Ha:a:afl, HanpaBneHHbre Ha

Aansuefiuree pacKpblTrle Ml,IKpo6uoro noreHrlr4ana c yqeroM BrrvrsHr4fl Ha

KynbrI4BI'IpyeMbIe MIrKpoopraHIr3MbI {rarcropon crpecca H34a 4eQraqura rr1rra1krg,

HeoIITI4MaJrbHbIX TeMrleparyp, pH, Eh, colenocrtr{, rrpucyrcrB[t roKcur{Hr,rx BeIrIecrB,
HeAocraTKa vrLl zg6urxa coJrHeqHoro cBera, Vcl>-r,r:lyv eHVx, Krrcnopola v ero
aKTI4BHbIX Qopu: neperucefi, paAuKanoB 14 T.A. 3rn Sar<ropbr rrrparor Balr(Hyro ponb B

pa3Bvrrkrrl u o6pasonaHr4kr rIpoAyKUt4I4 rrpr4poAHrrx 3Kocr4creM KaK caMr4 no ce6e, TaK 14 B

coqeraHzu c 6zoruqecKr4Mr4 Saxropanaz.
Taxuitl o6pasou, cneAyer orMerr,rrb, rrro B nepc[eKTrrBHbrx 6zorexuororrrqecKr4x

cIICTeMaX AOIII(HbI IIOAAepX(I4BaTbCt He TOJIbKO OrrTr{MaJTbHbre 3Haqeuns a1vtomlqecKzx
SKoJlorl4qecnux QarropoB, Ho I,I Bocnpou3BoAr4Tbcr coBMeu1eHHbre rro Mecry 14 BpeMeHr4

a6fioru'Iecrcue kr 6protz.IecKze npoueccbr, onpeAentrculue ueo6xo4rantyro
)Kr43HeAetrenr,Hocrl, susuo:rofllrlecKoe cocrotHr,te n 6uororu.{ecKyro aKTI4BHOCTb

I4CnOJIb3yeMbrx opf aHI,r3MoB.

Kounlercnuft yuer a6zoruqec Kr4x 14 6zoruqecxrax rpar<ropoe eo:AeficrBr4.s, B ToM
qI4cJIe crpeccoBblx 14 aHTncrpeccoBblx. Ha 6uoo6leKrbl (6rzoareHur) n rpa4r4qr.{oHHbrx
MeroAax Kynbrl{Bl4poFaP.Lrfl, IleneHarrpaBJreHHar v KoHTponr4pyeMar peanu3ar\krfl
coBMecrHLIx eosAefrcTBuh 14 rlpoqeccoB npeAcraBnqrorcr qpe3Bbrqafino eaxrHbrMr, Ant
rIonHoIIeHHofo yllpaBlrelF,]1's. 6uocunregoM 14 6norcoHeepcvefr B pa3n[qHrrx o6racr_qx
oI4oTeXHOnOfU14.

Brrurecxa3aHHoe xapaKTepr{3yer aKTyanbr-rocrb reMbl
rrpeAcraBneusofi Ar4cceprarluosHofi pa6orrr.

w coAepll(aHr4t



I{cLu' pa6olr'r cocrol4T e o6ocHoBalr4u 14 paspa6orxe HayqHbrx ocHoB

coBepIIeHcTBoBaHI4q IIpoueccoB KynbTuBrrpoBaHl.j.fl, Mr{KpoopfaHu3MoB B ycnoBr4{x
TII4CTLIX Kynbryp 14 COO6UIeCTS C CO3AaHr,reM 6UOTeXUOJTOIUqeCKT4X Cr4CTeM IrO

rIpI4HuI4IIanr {ryurcqraoH}.IpoBaHuq [pr4poAH[,rx 3Kocr4creM. f{,rx 4ocrv)KeHr4fl erofi qe,ru

cQopny,rupoBaHbr 3a4a. -l^:a Ar4cceprauu oH Horo r4ccneAoBanu-a ( crp. 1 4- I 5 ).

f{zccepraqrur qBnterct r,ry6oxulr reoperr4r{ecKr.,rM Lr 3Kcnepr4MeHTalrbHbrM

IrccneAoBaHI4eM. OHa ouuqaercfl Aocraror{Ho 6o,rsiuuna o6r,etrou v 3aHuMaer 708 crpaHr4U

MaIrII4HoIII4cHoro reKcra, v3 Koropbrx l5 1 crpaHr4ua flpilHaAner(].rr cnucKy

I{cIIoJIb3oBaHHbIX I4croqHuKon :apy6exuofi 14 oreqecreenr-rofi cneur4anbHoii lureparypbt,
BKnroqarculevy 1 9 4 1 mat'tweHoBaHl4 e. Crpyxryp Ho B ltr4 c c epra r-t h 14 npeAcraBneHbr :

- 2 f,rIaBbI aHaJII4Tr{rrecKOro o6sopa nnreparypbr. trocBflilIeHHbre

coBepueHcrBoBaHl{ro npoueccoB KynbTr4Br4poBaHufl, M14KpopfaHu3MoB, a TaK)r(e

paccMorpeuuro SeHoMeHa crpecca 14 orBerHbrx 6zo,roruqecKlrx peaxqufi opraHr43Ma KaK

Qaxropa ylpaBneHl4q 6uorexHonorr4qecKr{Mr.{ ilpol(eccaM14, coorBercrBeHHo,

- f,TaBbI, xapaKTepu3yroull4e o6r,errsl uccreAoBaHH-fl, a raruKe ycnoBl{fl

npoBeAeHl{fl 3KCilepUMeHTOB, MaTepI4anLI 14 MeTOAbt I4X AHa[Ll:A

- 2 tJ'IaBbI oKcnepl4MeHTar'IbHbIX uccle4oeauufi, nocB-suleHHIIX ilpolleccaM
nonyrleHHt llpoAyKros 6uocuHTe3a c I4cIIoJ'Ib:loBaHI4eM LII4crbIX Kynbryp HaTITBHbIX 14

reHHo-MoAuSzqnponaHHbIX Mi{KpoopraHu3MoB. a raK}r{e 6no:roruqecrofr orrr4crKr{

pa3nr4qHblx rrpoMbIIxJIeHHbIX U XO:lilCreeuHo-6nrroBbrx crorrHblx BoA.

Pa6ora coAepr(r{T 23 ra6nuurr, 114 pucyHKOB, a raK}Ke 5 npu,rox<envfi.

Bo BBc/IcIIuu o6ocuoeaHa alffyanbHocrb reMbr, onpeAeneHbr Qaxroprr
3KororilqecKI4 paIII4oHanbHofo coBepueHcrBoBan14r QepnreHrau14oHHbrx rrpoqeccoB,

cQopuylnpoBaHbr rlenb 14 3aAar{14 Ar4ccepraur4oHHofo 14ccn eAoBaHr4.q.

B llepnoii I'JIaIle ilpoBeAeH aHan B r4ccneAoBauuit s o6racrz coBeprrreHcrBoBaHurr

llpoqeccoB Qepl,reHraqnu u 6uo,tornqecrofi oqr4crKr4 croqHbrx BolI; paccMorpeHr,r

coBMetueHHbie IIpoueccbl KynbruBr{poBaHr4-fl Mr,rKpoopfaFrn3MoB c ceneKTr4BHbrM

pefynupoBaHr{eM coAepx(aHr{fl BHeKJreror{Hbrx ilpoAyKTon e QepueHTarrr4oHHofi cpe4e c

Uenb[o uHreHcnrpr4KaIJLrr4 6uocltrre:a uereBofo npoAyKTa, a raK]r(c Bapr.raHTbr c

COBMeilIeHI4eM IIOCIeAOBaTeJTbHO l4ILr ilO MOCTY 14 BpeMeHI4 XI{Mr4qecKIIX, SOrO-
xIrMI4qecKI4x Lr 6nololtrqecKt{x npoqeccoB Anr rroBbrrrreHnr o$QercrznHocrr4

6xororuqecxofi AecrpyKur4r4 opraHr4qecK[x BeuecrB B oror{Hbrx Bo/xax.

B grofi r,rlaBe o6cyxtgeHbl TaKlre [epcneKTI4BHbIe rexHonorlrqecKr4e npI4eMr,I KaK

peUI4Kn nocrrfrepveHTallZoHHblx cpeA r4nh r4x r(oMnoHeHToB Ha craAr4ro 6nocuHre:a
IrocJre BbIAeneHI4fl r43 HllX UeneBo|o npoAyKTa, B TOM r{r4cne c r{cilonb3oBaHaeM
naevr6pauuofo peaKTopa, lt4ML{TI4poBaHr.ie cpepnaerrraur.loHHoro ilpouecca B pe}Kr4Me rro
fpaHLItIHbIM :lHar{eHI4fM OTAenbHbIX napaMerpoB, BbrcoKornorHocrHoe KynbruBI,IpoBaHI4e

c 4po6uofi noAnI,ITI(ofi cy6crparoM. opfaHv3aw4r JroKaJTbHbrx cr4creM 6rao,roruqecr<ofi
orrtrrcrKl4, BeAeHue aepo6Hofi oqllcrKtl c noJrHbrM peqrrKnoM aKTr4BHoro vila,



tlHTeHoI4SI4Ka:]ufl 6uoloraqecrcoii or{HcrKu, BHeApeHr4e auaepo6Ho-aepo6Hb]x MeroAoB

rrpr4 oqr4crKe croKoB c errcoxofr KoHr1eHTpauvefr :arpx:Heuuil.
Orgelruo paccMorpeHbl BapI4aHTbr KynbruBr{poBaHnr c coBMerueHr4eM

xIrMIrqecKI4x, QoroxuuuqecKl{x vr 6aororuqecKr4x pearqufr v acrroJ.rb3oBaHl{eM

a6uoruqecxux np[poAHbIX npoueccoB caMoor{r4rqeHr,r.s c yqacrr4eM aKTr4BHbrx $oprra
Kl4cnopoAa (AOK) xar Saxropa oKr4cnr4TeJrbHoro (o r<cu4aru n Horo) crpecca.

Blopal I'JIaBa, co6creeuHo, nocBflureHa paccMorpeHr{ro pa3Jrr4r{Hr,rx crpeccoBblx

sosAeficrer,rft (ocnrorl4rrecKoro r4 Kr4c,rrorHoro crpecca. Te[noBofo z xoJToAoBofo uroKa,

4eficrnnx roKcI4qHbIX BeulecrB, oKcr4Aarr4BHoro crpecca) 14 aAanraUr4r4 l,rnrpo6Hux
floflyn.sUl4fr rc crpeccopaM y MHKpoopraHZ3MoB Ha r]onynsurroHHoM, SeHorunuqecKoM,
Qusuolorn.lecKoM, KJIeror{HoM. 6voxuvr{qecKoM. 3n14feHerr,rqecKoM vr reHerI4r{ecKoM

ypoBHtx. B oreere Ha oKct4Aarutsnrti.r crpecc noApcl6uo paccMorpeHst yqacrze BerqecrB-

aHTI{OKCI'IAaHTOB. 3Il3I{MaTL.IqeCKafl :laur4Ta, oTBeT Ha feHeTltqecr(oM ypoBHe, cucTeMbr

pe[apaq[I'I npl4 rIoBpe)I(AeHLII4 /lHK, aAarrrrrBHE]e r.r3MeHeHr{.fl, rrepeKpecrHbre orBerbr Ha

olccla4arzeulrfr v Apyrl4e BI4AbI crpecca. OrueqeHr,r cBeAeHr4r o rrorox(r4TeJrrHoM

4eilcrnuu crpecca Ha orAeJrbHbre rroKa3areJrr4 6uocuure3a, qro Mo)r(er 6rtm
I4clonb3oBaHo Ha [paKTI4Ke. lloKasano, qro paccMorpeHHbre oco6enHocrt{ orBera Ha

crpeccoBoe eo3AefrcrBl4e nony xflL\Lrk H KrTeroK Mr.{KpoopraHr43MOB co3Aa}or npeAnocbrnKr{

14 OCHOBy Ant CO3AaHI4q nepCileKTI4BHbrX Cr4CTeM KynbTr{Br4poBaHr4q Mr4KpoopfaHr43MoB c

y np aBnrr eM L,r M crp e c c o B r,r M s o:A e il crn 14 e N4.

fiatee, crenan BbIBoA o ilpel4Myu]ecrBax r4crroJrr,:loBaHr4r c Meronrruecxofi,
TexHoJlofl,Iqecxoil I{ SKonorl{.lecxofi Tor{eK 3peHtu no:4eficrer4r MarTbrx Ao3 [epoKcr4Aa

BoAopoAa xax (laxropa c oKcl44aHrHoil ar(Tr4BHocrbro t4 Ftr4:tKHX I(o3 Br4Ar.rMoro cBera KaK

Qaxropa c [pooKcr4AaurHoii H aHTr4oKcla4aHrHoil aKTr4BHocrbro.

B lpclncii I'JraIle oxapaxTepl43oBaHbr o6rercmr r4ccneAoBauuil v oco6euuoc-tr4 t4x
I43yrreHl4t B paMKax HacrotilIefr 4uccepraukrl.- B ToM ql,{cne Mzr(poopfaHu3Mbl B cocraBe
enuQuruux, rIoqBeHHbIX, BoAHbIX coo6ulecrn, pa3Bl4Baroull4xc.fl B ycnoBr{tx
oKcI4AarI4BHoro crpeccoBoro eo:Aefrcrszrr B npr{po4Hofi cpeAe A r4Meroulr4e

npaKTr4rrecKoe 3HaqeHr4e Anr npoMbrunesuofi 6uorexsolofr,ru.
Anroponr cAenaH BLIBoA o roM, r{To rrpll eu6ope [poAyueHToB Mo,ro.rHofi

KI4OJTorbl uau6o,ree pa{I4oHanbHbIM ocraerct 14cIIoJIL3oBaH14e rpaAr4ULIoHH6IX

MonorIHoKVcnbIX 6axrepufi c ilpupoAHbrM reHoMoM no npzlrr4He 6o:rrurefi cra6nlluocru
npouecca, Bo3Mo)r(Hocrr4 peanrrcauar4 HenpepbrBHoi;i rpepveHTaur4r4 6e: norepu uereeofi
$zs uoloru.{ ecxofi vt 6pto curneru.{ ec xo fi aKTr.r BHocrH.

)Jtts lolyueHz.a KopMoBoro 6erxa 6rrro r4ccneAoBaHo BbrcoKorrrorHocrHoe
KynbrI4BI,IpoBaHI4e Apox<rrcefr p. Candida c 4po6Hoil noAnr4rKoil xouqeHrpr4poBaHHbrM

cy6crparonr Ann oprallI4:tatll4r4 ManoorxoAFroro rrpoAyKTr{BHor.o npoqecca,
no3BoJltloilIero HaKoIILITb He MeHee 100 r/n a6co,'torHo cyxofi 6uovaccu, cHr{3r4Tb

o6reuu croqHbrx BoA 14 3arparbr Ha KoHueHTprrpoBaHr4e npoAyKTa.



Cnaproerte Apo)K)I(I{ KaK rrpoAyueHT gTaHOJra HccneAoBanr4cb B acrreKTe
flonyqeHl'It KaLIeCTBeHHOfO I]oceBHofo Marepr4ana c M].rHr.{MarTbHbrM coAep}I(aHI4eM
nocTopoHHefr vrarpoQ,roplr [pI4 l{cnonb3oBaHl4t4 HzOt He ronbr{o xax 6axrepuqr.{AHoro
cpeAcrBa, Ho 14 areHTa, perynlrpyroulero Qra:uololnqecKoe cocro-flHlre KJTeroK Apoxxefi.

f{a,ree paccMorpeHtt ralo6aKTepr4rr KaK npoAyueHT ea)KHeiluux lrera6oJ,rr{ToB
KopMoBofo, leqe6Ho-upo0u,raru4qecKofo Lr rexFrr4qecKofo Ha3HaqeHr4.rr. Or4e,rrHoe
BHITMaHHe yneneHo oco6enHocunt 6uocnHresa 6axrepr4opoAorrct{Ha (Ep)
rlepcfIeKTI{BHO|O KOMITOHeHTa Marepr.{anoB TexHr4 qecKofo, Be.r.epr.{HapHofo L\

KOCMeTI4qeCKOfO Ha3HaqeHr{t.

B KaqecrBe o6serra c ir,lo4zrf l4lrrrpoBaHHbrM feHoMoM Antr [poBepKu
[peAno)KeHHoro noAXoAa KoHTponzpyeMofo or(cr4Aarr4BHofo eo:Aeficrer.u n pa6ore
I4CTIOITb3OBaHbI percont6uuaHTHbre ro ptt6o$,ranr4HoBoMy OfrepoHy rrrraMMbr Bacillus
subtilis, tB,T.srouruec.f, cBepxrlpoAyrleuramra pu6o$,raslrua oAHoro r43 aHTr.roKcr{naHToB
14 rrpooKcr4AaHToB.

Or4elrHat rpyfina o6rexros I4ccJreAoBar{r4r B pa6ore - nrurpo6Hr,re coo6rqecrBa
aKTI{BHofo vna, 6uonJIeHKrI z ullxpo6Hllx rpaHyn, KynbrI{Bt{poBaHHbTe Ha crorIH6IX
Bonax vtlvtnt't I{x MoIe,rIbHLIX pacrBopax: coAep}Kau1ux Seuo,r, [pon3BoncrBa
nHBoBapeHHofr npolltbllrrneHHoc'tv. a raKll(e xo:sficreeHuo-6rrroBoro npor4cxolr(AeHr4r.

Kpolre roro, AJ'II [ccner(oBaHl{t Bo3Mo)IrHocrIt qeneHanpaBneHHofo Bo3Ae itctevg
Ha aHTaloHl{crl"IqecKve u cuw6l4orl4qecKl4e B:lar4Moo"fHo[reHl4r n a,rt,ro6aKTep]4anbHbrx 14

qIaaHo6ar<TepI4anbH;IX coo6rqecreax npr4 14crroJrl,3oB aHr4u KoH.rponupyeMofo
oKcI4AarI4BHoro eosgeficrntal 6u,ur paccMorpeHbr rrpoqeccbr oqr4crKl4 oroqHbrx Bon
rIpoIr3BoAcrB nuBoBapeHr4fl c ylracrr4eM Mr{KpoBOAOpOClefi n unaHo6axrepnii.

B volneploii I'JIaIlc oIII4caHbI MeroAr4 r(r,t rtpoBeAeHr4q 3Kcilepr4MeHTa,rrbHbrx
r{ccJreAo Ba s nit u M erolbr 14 x ar-r aJ'r r.{Tr4 q ec Kof o KoHt.p on.q .

Anropon,t 6st,'In ucnonr,3oBaHbI craHAaprHbre u lro4u(rrzqrzpoBaHHL,Ie MeroAbr
KynbrI4BnpoBaHI'It ra o6opyAoBaHl{e B nnaHrrrerax. npo6r4pKax, Kol6ax, SeptreHrepax
Int fiOnyqeHl4fl I{:]OI'I9TOB HaKOIII4TOJIbHbIX KynbTyp. ilOceBHOfo MaTepr4 ata. l|cnO.lrb3o-
BaJIIrcb craHAaprHble 14 ntolraQuqupoBaHHbIe (rasnxo-xl.rMr4lrecKr4e, xt4Mr.rqecKr,re,

n'tzrpo6tloJrofl'IrlecKl4e MeroAbr alarrv3a Arn KoHTponr nrop6o,roruz 14 $u:uoloro-
6tloxunazqecKoro cocrotHl,It nonynruufi nuxpoopraHr43MoB r.r zx coo6rueo.rB; npr4H.srbre
14 OpwfVHaJILHbIe SKcnepI4MeHTaJIbHbIe MeTOAI4KH I4ccnerf,OBaHr4fi O6rexrOe B npoueccax
o6pasoeaunx rpaHyn v 6non,renox Antr 6nororuqecrcoii oqacrKr4 cTor{Hbrx BoA c
I4CIIOJTb3OBaHITeM MeroIoB MI,IKpOCKOIII{pOBaFIU-q. oKpa[rr4BaHI4t Kpaor4Te,[_rrMI4,

oflpe,{eneHl4.s AbIXarelruofi, 6pogil,rruofi. Aerr.rApofeHa3uofi, rcara,ra:Hoir axrznHocreii,
QoroonerrpoKonopuMerp14LlecKlrx 14 crreKTpoSorcliraelprl qecKr4x Mero/xoB.

3ac,ry>xunaer BHI4MaLI14fl no,rHouenHrrfr r-ra6op pe)K14MoB KyJlbrr4Br,rpoBaHufl..

nepl4oAplqecxnlt, uenpepntnustfi xenloctarustii, c Lracrl4LrHbrM Lr floJrHbrM peUIlKnoM
6uolracclt (n cnyqae I4cnoJ'Ib3oBaHI4r a3poreHKa s rconr6u HarJr4I,I c BTopurIHbrM
otctoiiHzxov, a raKlKe e ruenr6paHHoM 6uopeaxrope). c 4po6Hoit no4nrnrrofi LIrfl



MI4Hepanz3alJr4u B6IcoKoKoHIIeHTpr4poBaHHoro cyOcrpara (QeHo,ra), uurcluqecrzfi
orr,eMHo-Aol unu oii (4n.a no,ryrl e H r4r nrn xpo6 H r,r x rpa ny,r ).

Mero4ov rlocJleAoBarenbHbIX naccaxefi 6utlu BbrAereHbr Kynbrypbr
MI4KpoopraHa:lMoB, aAanrlrpoBaHHbre K eo:Aefrcrnnrc crpeccopoB 14 opraHr4qecKr4x

ToKcuKaHToB, coAeplKatUl4xct B crorrHblx BoAax. Aeropov 6;;rta BI;IrIorTHeHa BecLMa

o6leNtHaq pyrl4HHat sKcnepl4MeHTaJrbHar pa6ora no cryneH.{arofi a1arlar\Lrh Kynbryp
noA Bo3Aeficrsl4el,{ ToKcI4rIHoro vnr4 6l.rocrofrnoro cy6crpara nu6o Ao3br crpeccopa, B

qacrHocrl4, HzOz 14 BlrII4Mofo cBera Hu:txofi I{HTeHcuBHocrr,r KaK aHTr.rcTpeccopa. Eo:ree
Tofo, I4ccneAoBaHI4e IlerTeHanpaBneHHoro Bo3Aehcrsul crpeccopa n aHTzcrpeccopa An_{

nonyr{eHl4fl aAanrl4poBaHHbIX (npeaganruponaunsrx) nanxpo6nr,rx Kyn6Typ 6ulo
BbIIIoJIHeHo An.s Apox<xeft p. Candida, S. cerevisiae, MororrHoKt{cJrbrx 6axrepnfi p.
Lactobacillus, pexor,r6uHaurutrx 6axrepllfr p. Ilac i Ilns.

B pe:ynrrare 6trlu flonyLreHbr:

- 6axrepr,ra!'IbH[,Ie 14 Apo)K]KeBbIe KoHcoputayMbr. cnoco6nrre oKr.rcJurr SeHol npz
loBbrrrreHHbrx KoHueHTparlr4qx [ocneAHefo (ao 5 rh) c stlcoxofi cKopocrbro;

- KOHCOpUIIyMbI MI4I(pOOpfaHI.{3MOB, COCTaBJ'IqrOUr4e ocHoBy aKTr.{BHbIX ZJTOB, AJ'Iq
zccneroBaHl4q flpoqeccos 6horof nqecKof o oKt{cJ]eHrzt cror{Hblx BOA ;

- coo6ruecrBa ML{KpoopraHI'I3Moe, cnoco6Hue x o6pa3oBaHp{ro fpaHynr4poBaHHofo
aKTI4BHofo vna ilpn 6uolornqecxofi orrr4crKe crorIHtIX BoA;

- I4:loJItrbI Ml'IKpoBoAopoclefi u l]lanolarcrepufi, BxoArulr{x B cocraB oro6pauutrx
oOpasqon amro 6axrep r4an[,H brx 14 rlr4 aHo6axrepua,r bH br x KoH c op Lu4yM oB ;

- MI4KpoopfaHZ3MbI u I4x ltoHcoptlt{yMbr, ycrofruuetre K [oBbrrrreHHbrM no3aM
nepoKcl4Aa BoAopoAa (npu ra:yveHl{I4 KoHTponr{pyeMoro oKcr4Aarr4BHoro eo:4eficrnux).

flsraq lJraBa coAepro{T o6cyxgeuve ilorylreHHr,rx pe3ynbraroB
Kyn[,TI'IB]rpoBaHI{t qI4crr,IX Kynbryp MrrKpoopraHr43MoB c [onyqeHHeM 6uonraccu LI

earxneilurvx N4era6orvroe B ycnoBl4rx o[peAeneHr4fl pe]r(r4MFrF,rx flapaMerpoB
Kynbrl{Bl{poBaHI4t Lr ynpaBn.fleMofo oirrHManbFrofo oKchAarr,rBHoro crpeccoBofo
no:4eilcre rrfl Ha ocHoBe npeaAanraur4 14 M14Kp oopfaH H :tM O B- npOAyUeHTOB.

CneAyer raK)Ke orMerurb, qro aBTop peuaer Borrpocbr rroBbrilreH7t
s00exrueHocrl{ npoqeccoB 6uocusre:a/6uoxoHs epcLrLt c oAHoBpeMeHHr,rM

3 KOn Of Lrr{ecKr{M corrp oB o}nAeHr4eM 3Tr4X frp O ueccoB.
TaK, y6egzre,rrHo [oKa3aHo, LITo Kynbtnulupo*aHue KopA4o6btx dpoorccrceit B

pelKI4Me BbIcOKO|IJ'IOTHOCTHOfo KynbTI4BI4poBaHl.I-q c nOAnurxOfi cy6crparOu rO
cpaBHeHzro C nepl{oAl'IqecKlrM U HenpepbrBHbrM xeMocrarHbrM pe}KuMaMr{
xapaKrepr43yercr uHreHcnQzraqnefi ilpoqecca ro prAy nonasarelefi :

- MaKcr4MaJrbHErM HaKonJreHraelr 6uouaccbr Ao 160 r/n (no ACA);
- rIoBbIrIeHI4eM npoIyKrI4BHocrI4 6uopeaxropa no nporXyKry or 25 rc 280 o/o;

- yBenI4qeHI4eM BbIXoAa 6uouacctt Ha 5 15oh vt coAepr(aHvts 6etrca s 6aoN,{acce na
7-t0%;



- IIoBbIIITeHI4eM ycrofrrl4Bocrl4 K BbIcoKr4M KoHr-leHTpaUurM cy6crparoB 14 Apyfr,rM
crpecc-SaKTopaM 6es noqsreHl4.fl nprr3HaKoB unrv6upoBaHkrfl pocra u Qneuo:roru.{ecrcofi
aKTr4BHocrr4 [poAyKTanra nrera6onr43Ma;

- o6ecneqeHl4eM 30 50%-ofr gKoHoMr4r4 nr,rrareJ'rbHbrx co,refi, cHr{}r(eHr{eM

KOJII4qOCTBa cTor{Hr,IX BOA vI KOHUOHTpaUI4I4 OcTaTOqHOTO cy6Crpara B 5-10 pA3,

cHI4x(eHI4eM oHeproeMKocrl4 npoqeccoB cryuleHr4r 6raonaacctr, qro flo3BoJrfler cHlr3rrrb
cyMMapHr,re 3arparbr Ha cbrpbe 14 3Hepfr4ro ua l5*20o/o.

B npotlecce cnupmorozo 6potrcenu.a Ha ocHoBe cQopuyrupoBaHHr,rx noAXoAoB

o6ecne'IeHo [oBr,IUreHZe r(Ir3Hecnoco6uocrr4 r(JreroK Apo)Kxefi-caxapovrvrleroB Ao 95-
99% pr vx 6po4u,rrHofi aKTI4BHocrr4 Ha l0- 40on (qro or{eHr, rroKa3arenbHo tI
KoppeJll{pyer co cHkI)I(eH[eM ocraroqHoro coAep]r(aHu{ cy6crpara - caxapo3br), nuxo4a
gTaHoJIa Ha 2-5o , rtpu oAHoBpeMeHHoM coKpaqeHr4r4 BpeMeHr4 6po>reuzr B

nepl4oAHqecKl4x ycnoBI4-tIX Ha 30%; npu oroM rau(e ynyquarorcr gKoJroro-

SKoHoMI4rrecK[Ie noKa3arenl4 co cHr4)r(eHr4eM coAepx(aHr4t ocraroqnofo cy6upara vt

npzvrecefi e 1,5'-3 pa3avr coBoKyrTHbrx 3Kcnnyararrr4oHHbrx 3arpar wa 5-20o/o.

I'IcnonusolaHue .ueudpauuozo 6uopearcmopa dna om-ben4Ho-donuauozo

KyttbmueupoqQHun MottoqHoKucJtbrx 6arcmepuil o6ecnequ,ro IIoBrIIIIoHIIe
rlpol43BoAurenbHocrt4 Ao 10 pa: c AocrIDKeHr4eM npoAyKTr4BHocrr4 Ao 50 rhx.r no
Ito,roquoft Kl4cnore rrpr4 HaKoIrJreHVr{ lro,roquoil KrrcrTorbr Ao 100 rlt, cre11eHpr

KoHBepcI4I4 rJIIoKo3bI B MoJloqHyro Kl4cnory 95-97%, c oIHoBpeMeHHr,rM rroBbrrrreHr4eM

BbIXoAa lto,roquofi KI4cJIorbI I{3 yfneBoAHoro cydcrpara sa 2-5oh, cHr4xeHZeM pacxoAa
Aopofocrotlrll4x pocroBblx Qaxropon s 2-3 pa3a, cHr4)r(eHVeM cogep)KaH:zfl npvMecefi e
orBoAI4MbIX )I(I4AKI4X orxoAax, a raK)Ke KoJTIar{ecTBa ras6lrro.{uofi 6uouaccbr B 10 pas no
cpaBHeHl4ro c rpa[prrJvroHHr'IM MeroAOM nepuoAr4qecKoro Kynbrr4Br4poBaHpr_s flpz nonHoM
oTcyTcTBI{Vr rLrrca KaK oTXOAa, Vt) KaK CneACTBI4e. ynyqueHueM 3KoHOMr.lqeCKr4X 14

sKonorkIqecKl4x iloKasarerefr npouecca Il Aocrr{}KeHr,reM KoHKypeHrocnoco$Hofi qeurr.
IIpu rcynamuruponaHuu MymaHn'tHbrx tumeM,tror zano6arcmepuil u 6uocuumese

6arcmepuopodoncuua (EP) aocrl4rHyro rroBbrrxeHr4e rrpov3BoAr4TenbHocru 6uopeaKTopoB
c TIOATIZTKaMI4 Ao 20 pa3 B ycnoBptflx aAcop6rluoHsofi noAAep)KKr4 Kynbrypbr
aKTI{BIIpOBaHHLIM yfJIeM, I4HKancynI4pOBaHHbIM B afap, Ant I43BnerleHrrr znru6zrOpOn
6zoclanresa - npoAyxron QorooK[lcJreHr4r rrr4TareJTbHofi cpegu; flpu 3ToM B HecKoJrbKo
pas 6ruo o6ecne'IeHo cHa)KeHue o6reua BbrcoKoMr4Hepanr43oBaHHtrx )r(r4AKr4x croKoB, a
TaKxte 3arpar Ha BblAenesue EP npu o6ecneqeHl4r,r BbrcoKofo KaqecrBa nonyqaeMoro
rrpoAyKra.

Kpolre rofo, 6ulu nonyr{eubl noJro}Kr,rreJrbnbre pe3ynbrarbr KynL,TZBprpoBaHI4t

ralo6arrepzft B ycnoBl4tx crpeccoBoro no:gefi:crezr nepoKcrrAa BoAopoAa Lr

r4cnonb3 oB auvx cy 6 tteraJrE,Hbrx Ao3 Mfl f KOf O ynbrpa{r zol era.
HaxoHeq, :aSzxcnpoBaHo IIoBbI[reH14e ycrofiurrBocrr.r 6zoczurernqecxofr

aKTI4BHocrt4 pexolr6uuaHTHblx tIITaMMoB ]1. subtilis 3a cqer cHr4)r(eHr4r cKopocrr4



peBepcl4l4 K rlpororpoourrna Bapt'IaHTaM il:J4a npooKcr4AaHTHoro /tefrctsLrx KoMrroHeHToB

cpeAbr KynbrptBr4poBaHr4q, B qacrHocrn, pu6oQlaB14Ha.

3axoHovepHocrlr u :Q(rexrnnHocrb ynpaBnreMoro crpeccoBoro sosleficreuq
aKTI4BHbIMI4 dlopnrannra Kl4cnopoAa Ha nrnxpo6Hsre coo6rqecrea B npoqeccax
6uo,roru'Iecxofi o.II4crKlI croLIHbIX BoA pa3rrr4rlHoro cocraBa AeriiJTbHo paccMorpeHtl B

ruecl'oii r-JraBe.

llorca:ano, qro oKcIiAarHsHr,tii crpecc, o6yc,rouesHrril nopqr{oHHbrM BHeceHr4eM

nepoKcl4Aa BoAopoAa B cycneH3r4ro aKTr4BHoro Lrra, aAanrr4poBaHHoro K HzOz,
KoHTponI4pyeltrIfi ocBeuleHueM cpeAbr Br{A}iMbrM cBe'roM uz:xofi uHTeHcr4BHocrz.

rro3BoJ'r{er o6 ecleqzrb cneAyro uue s Q (t e r<rur :

- nepepa6arE'IBarb BbIcoKoKoHueHTpLrpoBaHHbre roKcr4qHbre croKr4, B LlacrHocrt4

SeHo,rcogepxaulue, c no4nurrcofi cy6crparolr (cynrn,tapr-ro Ao 100 rln 14 6o,ree no

Seuo,ry) c no,'IHofi MprHepanl4zagvefr opfaHr{LrecKoro BeulecrBa 6e: HaKorreHr,rs
lpoAyKToB, vnrv6[pyrcu]ux 6pto,totu.tecKoe pa3JTo]r(eHr4e, c Mr4Hr,rMaJrr,HbrM

o6pa:orauuett u:6urorlHofo aKTHBHoro r4,Ta, BTopI,IrrHbrx croqHblx BoA r{ ocraroqHblx
sarpx:Heunfr;

tIpaKTI4LIecKI4 tIoJ'IHOcTbrc yAan.flTb opraHuqecKLIe BeU,lecTBa (nO XnK) B

flpoUeccax rpaA14UI4 ouuofi a:po6Hoii 6no,tolnqecrcofr oq14crKt4 croqHbrx Bon B

a3poTeHKaX, c OAHOBpeMeHHLIM IIOBbIIIIeHI4eM cTerreHH yl.ane]HvIfl cOeApIHeHI4it aZOta vt

SocQopa;

- o6ecneql,IBarb rpaHy,roo6pa3oBaHr,re aKTr4BHofo LrJra B aapo6Hux ycnoBr4rx 14

or:beMHo-AoJ'II{BHbIX peaKropax (Sequencing Batch Reactor) 14 BbrcoKyro oSsenrnnHocrb
orII4crKI4 cror{Hblx BoA or 6uoreHustx SneMeHToB;

ooecileqlrBarl 14 rToAAeplI(I4Barb BbIcoKyrc afperarHBHyro
aKTT4BHOfO Ll:ra, CHtrr(arcrqyro KonbMarauuro vel,r6pau B cr4creMax

oqr4crKr4 Ha ocHoBe trev6paHHux 6uopeaKTopoB (MEP). qro flBrrerct

ycrofruznocrr

6uo,roru.Iecxofi

orlpeAenrrcrunM
gln cta6vrJTbHocrn pa6orrr MFP;

- ocHoBHbIM cnoco6ol,t 6opt6tr c u:6rtrorrHbrM pocroM Mt{KpoBoAopocnefi e
npoqeccax 6zolorprqecxofi o.tucrrofr MoAeJrbHbrx croKoB B ycnoBr4sx go6anteuux
IIepoKcI4Aa BoAopoAa Moll(er 6ttrl [o,qAep)KaHr4e ocBeqeuur o6pa6arunaetrofi cpe4sr Ha
ypoBHe, AocTarorrHoM nI4[Ib AJrIfl nporeKaHlll QoropenapaLrylr4 y Mr4KpoopfaHr{3MoB

aKTIIBHOfO HIIa, HO HeAOCTaTOT{HOM n'nfl I4HTeHCZBHOfO pocra MpIKpOBOAOpOC,reii.

Cnegyer orMerI,ITb, qro raKofo pola [pr4eMbr BecbMa nepcneKTr,rBHbr u rpe6yror
6esyc:ronHofi asrol4arl{3auI{I4 B rrpouecce JroKaJrbHofi 6Hoo.{ucrKr4 cror{Hbrx BoA;

- no coBol(yrlHocrl4 IlonyqeHHbrx pe3ynbraroB npouecc a:po6Hofi 6uo,roru.recrcofi
oqI4crKI4 Moll(er 6rtrl orHeceH K I{aI4JIytItlI{M Aoc'ryilr-rbtM \r3 cyilIecrByloull{x Ha
cef oAHt rexHoJ'Iorl,Ifi oAuocra guhuort aep o 6H ofr 6 uo,r o ru.{e c xo ii oq ncrKr4.

B KaLIecrBe orAenLHbIX npilHlll{nuanbHbrx pe3yn6TaroB cneAyer orMerurr)
npaKTI4qecKI4 IIonHoe 6zo"lroraqecKoe yAaneHr,re (rocQaron r.{3 MoAenr,Hofo pacrBopa
xog-f,frcreeHiro-6srroBblx croqHblx BoA B orr,eMHo-AoJruBHoM per(uMe rpaHynI4poBaHHbIM



aKTITBHrIM I4JIoM, alanrllpoBaHHbrM K BHeceHrrro H2O2 (prnc. 6.19, c. 448). Kpolre roro,
upesnltvafrHo t{HTepecHbIM Ha6,rrcAeur4eM B npoqecce fpaHynr4poBaH]1.A aKTnBHOfO UJra B

ycnoBl4.flx oKcI4AarI{BHoro Bo3Aefrcreur oKa3aJrocb ro, r{To no Mepe pa3Bkr'tlrfl fpaHyn
HaqlrHaror lpeo6la4arr aKTI4HoMI4Uerbr v1 rpir6rr c AoMr,rHr4poBaHr4eM HecKor'rbKr4x

BI4.qoB, ugeurnSvUHpoBaHHbIX MoneKynrpHo-reHerr4qecKuM14 MeroAaMr4 KaK

Agrobacterium tumefaciens, Fusarium nivale, It'usctrium oxysporum, Penicillium glabrum
v Trichosporon cutaneum.3ru en4rr {ropvrzpyror ocHoBy, x roropoil lrpr4Kpenn.srorcr

Apyf IIe Mr4Kp oopfaHr43Mbr.

[oc'ronopIIocrl pe3yJIL'r'a'I-oB, Irpe/lc'[aBJreIIrrbrx r] pa6ole, IIe r]bI3brBae.f
couuerruii. SxcnepuMeHTaJIbHbIe zccJreAoBaHr4r BbrrloJrFreHbr Ha AoJrlKHoM ypoBHe c
I4cIIoJIE3oBaHI4eM KoMrIJIeKca ueo6xoAr{Mtlx MeroAoB rIpoBeAeHI4q 3KcnepI4MeHToB 14

MeroAIrK vx aqarrLrrr4qecKoro KoHTponr. flo,ry.reHubre pe3ynbrarbr anpo6rapoBaHbr B

npoMbI[IneHHoM wtaculta6e, s roM sl4cJre c pa:pa6orxofi orrbrrHo-rrpoMbruneHHr,rx
pefnaMeHToB Anr vuxpo6uonort4qecKoro rlpor43BoAcrBa vo,roqHofr Kr4cnorbr (naxrara),
a raK)I(e 3Kcrlnyarauuu aBToMarr,r3r4poBaHHofo KoMrrreKca c lretr6pagss6,l
6uopeaxropona.

Ocnosnsre [oJ]oxeHI,Iq Al,IccepraqzoHHori pa6oru AoJrox(eH[,r ra o6cyxr4eHr,r Ha

HayqHbIX cuMno3l{yMax, KoHlpeccax 14 rcoHQepeuur4rx s Poccnu u 3a py6eNou.
OcHoeuoe coAep)KaHue pa6oru l.I3r'Iolr(eHo e 6o,'ree qeu 100 ny6nr,rr<aur4flx, r43 Hr,rx - 19 e
)KypHanax, BXoAtuJZx n per[repart4BHbIe 6a:lrr ISI Web of Science n Scopus, He ueuee 15

crarefr - B )r{ypHanax, peKoMeHAoBaHHblx BAK pcD.

Hay'rual HotlIt3IIa uccJlcAollanurl, Irofiyqerlrrbrx pe3yJlurfl'ronl BbrBoAor] It
peKoMelrAaquii, cQopmy"rnpoBaIIIIblx B /Ir.rcccp'larllrrr, or{eBnAHa 14 onpeAenrerc-s
cneAyrorrlzM:

- rlpeAno)I(eHbl, HayqHo o6ocucleaFIII v anpo6r,rpoBaHbr rroAxoAr,r K

coBeplxeHcrBoBaHzro rpaAI4IlI4OHHbrX U CO3AaHr,tO nepcneKTr{BHbrx cr4creM
KyJIbrI4BI4poBaHI4q HaTI4BHbIX I4 feHerr4rrecKr4 MoAuQrauaposaHHr,rx MnKpoopraHr43MoB,

HanpaBneHHbIX Ha peann3aUl{rc 6zo,roruqecxux pe3epBoB npoAyrleHT9B nyreM
ycTpaHeHu.fl ue6,'raronpl4tTHoro no:4eficrnua [poAyKToB alnorr4lrecKofo
flpoucxoxtAeHl4t. o6pasyrorqt4xct tt xo4e rpclroxilMr4r,recKr4x t4 xzrnt4qecKr4x peaxquil ua
KJI9TKI4 Ml4KpoopraHu3MoB, a TaPI(e noA leilclBr4eM y[paBnqeMoro oKcr{AaTr4BHoro
crpecca r,nfl crI4MynI4poBaHI4q aAeKBarHoro nrera6olnqecKofo orBera v
Mr4KpOOpfaHr43MOB;

- 3KcnepI4MeHTaJIbHo AoI(a3aHo, r{To xonr6uHrapoBaHHoe 4eiicrnue aKTr4BHbrx

Qopru Kl4cnopoAa (H2O2, aHOnI{Ta 3neKTpoxuMr4r{ecKofo pa3nor(eHr.rfl, ynbrpaoraolera A
vrv E Auana3oHon cnexrpa) v BrIAI4Moro cBera Mo)r(er Bbrcrynarb B Kar{ecrBe
I4HcrpyMeHTa Ant ynpaBneHl4t pocroM rereporporpHrrx Mr{KpoopraHr,r3MoB,
HaxoA-surl4xct B cocro{Hl4l4 crpecca. xapaKTepr4crrrKaMt{ 6uocr.tH.re3a ueneBblx
rIpoAyKToB, a raK)I(e 14 npoUeccoB 6uoxoueepcvvr 14 6raogerpagarJr4Lr KoMrroHeHToB
CTOqHbIX BON:



- cQopMynl4poBaHa rrlrlore3a o MexaHH:rMax H Heo6xoAzMocrr,r KoHTponr4poBaHr4t

Hl43Ko3Hepferzr{ecl(I4x eo:Aefrcrnufr BtIAI4Mofo cBera Ha KrerKr4 Mr.{KpoopraHr43MoB,

HaxoA.f,[U4xcq B cocTotHI{I,I cTpecca, AJ'Iq iloBbI[IeHI4t I4X uera6oluqecxofi aKTI4BHocTI{.

3uaqnnaoct'b AJrrI HayKV Ir IIpoIr3r]o/Ic'r'Ba troJryqcrrrrbrx pe3yJrb.r.a.r.oB.

3rcnepnnaeHTarbHble pe3ynbrarbr, rrorTyqeHHbre B Ar{ccepraur4oHHoM
lIccneAoBaHI'II4, Becbva o6lenaHbl, cyulecrBeHHbt no coAeplKaHr4lo 14 nooroMy 3HaquMbr.
flpe4lontesHufi aBTopoM cnoco6 peanr43arr1414 r,rr.rxpo6uoJrofr4rrecKt4 x rrpoqeccoB,
Ha:eauHstfr (KoHTponzpyeMbIM oltcl,IAarr4BHbrM crpeccoM), (perynr4pyeMoe
oKcr{AarLrBHoe no:4efrcreze, POB-rexuolorrzl) o6ocnoeaHHo ylrr4TbrBaer
onpeAensrolllyro ponb coBMecrHoro eo:4eiicrBufl crpeccopHrrx (n qacrHocr1a, H2O2) v
aHTl4crpeccopHblx Qaxropon B pery rrvpotsaHrru )nr43HeAerrenbHocrr4 Lt

)KI43Hec[oco6Hocrtl ltzxpo6ullx KJ'IeroK. B pa6ore c(lopnrynr,rpoBaHbr per(oMeHAaur4r4 11o

noAAep)I(aHI4IO TaKOfO COCTO.f,Ht{r Orrrr4MarbHofo oKctrAarr.rBHofo no:4eficrenr B

BbICOKOTIJIOTHbIX nOilyItul'Iqx ML{KpOOpfaHr{3MOB B nepcileKTl{BHbrx Cr4CTeMaX

KynbTr{BHp oBaHr4q pr p eaKTopH of o oc H arleHr4r.

3naqprn'rocrl [onyqeHHblx pe3ynbraroB I\nfl HayKr4 u rrpaKTr4qecKoro
r{clIoJIb3oBaHI'It oflpenenteTct BbIIroJtHeHI4eM Hccnerlonasufi B paMKaX rocKoHTpaKToB,
noAAep)KaHHbIX MIaHo6pHayxofr 14 Poco6pa:oBaHHeM c ylracrr{eM yvpex4euufi
aKaAeMI4u HayI{, yHI4BepcI4TeroB, KpyuHbrx npe4npn.lrzii v lroivrnaHuff pocczficxofi
Oe4epaquu, f ep nrau uvr, Kuras.

Ha 6o,rsuruHcreo npeAnolKeHHbrx peueuufi noryveH;r 9 aBTopcKr4x
cBI,IAerenLcrB 14 nareHroe Pq).

Aaropol't coBMecrHo c KoJlnefaMr,r noAroroBneHbr 2 rcpynHux r431alr4fl: Hayvnrre
ocHoBbr sxo6zorexHorrofnr4 (Ky:ueqon A. E., fpagona H.F. - M.: Mzp, 2006. _ 504 c.);
flpux,ra4uax sxo6uorexHorrofr4_{ (Ky:Heuoe A.E. kr Ap., s 2-x r. _- M.: EI4HOM.
Jla6oparoput 3HaHI,Ifr. - 2010. lepera: EaHue 2012 r., oleKrpoHH afl Bepct4fl - 2015 r.; r. 1

- 629 c., t.2 485 c.), Koropble ncflonb3yrorcr B r4ccneroBarerr,cxofr npaKTr4Ke r{ B

KaqecrBe ocHoBHbIX yue6uzroB Iro coorBercrByrong4M Ar{cUt{rrJrr,rHaM e eysax PcD.

flpnItIll'ttlHaJILubIX 3aMcrlaIIllii rc cogep]Karrllro /rl,tccep'r.arIrru rre rrMee.r.crr.

Telt He MeHee, B rlpouecce o[noHnpoBaFrr,rfl Bo3HHKJ,II4 cneAyrotrrr4e Boflpocbl tr
peKoMeHAa\uv:

l. llepnan 3araqa AllcceprauuoHHoro r4ccJ.reAoBaHr4.s crpopuynr,rpoBaHa or{eHb
o6rue, HeAocraroqllo KoHKperHo: Molr(Fro 6rr,ro 6rr yrca:arb ((Ha ocHoBe lretr6paunr,rx
peaKTopoB, ynpaBnreMofo oKcvAaTr,rBHofo cTpecca)).

2. Hecvrorpn Ha 6o,rrruofi o6r,ena Ar4ccepraur4r4, TeKcr orAenbHbix pa3AenoB
HeAocraroqHo ilpol4nnrccrplrponaH. Tarc, pa3Aen 1.2.2 <<Menr6paHuriil peaKrop) (xcraru,
rloqeMy B eAHHcrBeHHoM ulacle?) FIe coAepxI4T HLr oAuofi r4nnrocrparlr{I4, HecMorpr Ha
TO, qro peqb r4Aer o KoHcrpyKrlr4rx il TexHorrofr4qecKr4x o6eq:xax.

3. Puc. 5-4 (c' 284): rpe6yercl ro.f,cHl{Tb xapaKTep 14 Koppenflr-It4rc ronyrreHHbrx
3aBplcl4Mocrefr: noqeMy cHpr)KeHne KoHueHTpaql4r,r nro,roqHofi I(HcJTorbr An{ ornenbHblx



IIIIKnoB KynbrI4BL{poBaHlzs. (Hanpnnrep, 85-93) colpoBo)r( ilaerafl yBenr4r{eHr4eM

rIpoAyKTI4BHocrlI npoqecca? Ett,ra coKpatueHa [poAonx(r4TeJrbHocrb Ur4Kna B orbeMHo-

AonI4BHoM npoqecce u.nu 6ula yBenl4qeHa BeJrr4r{r4Ha orbeMa r(ynbrypannHoli x<u4xocru?
4. Vxasauo (c. 348), qro npeABapr4TeJrbHbre sr(cnepr4MeHTr,r uoKa3aJrn, qro

HenocpeAcrgeHHrrfr I(OHTaKT KJIeroI( raro6axrepufi c yrneM Br,r3LIBaer nx cop6quro n
lopax fpaHyn 14 KOHTaKT c cop6upoBaHHbIMI4 yrneM BpeAHbrMr{ AJrr KneroK BerqecrBaMr4,
qro nplIBoAI{T K rtl6e,'ltz I'I nl43l4cy KJIeroK. tr4Hrcancylr4poBaHr.re B arap rrpeAorBparrlaer
HerlocpeAcreeHHntfr KOHTaKT KneroK c yfneM. Ho He ftpenrrrcrByer araQQy:ull
cop6zpyenrblX BeulecrB fioreHIII4a,rr bHbrx ra s lu 6rlrclpoe 6 nocllHTe3a.

Telt ue MeHee, I4cxoAt I43 I4x pa3MepoB nanxpo6urre KJrerKH 3aHr4Maror - MaKpo- 14

Me3orlopbl, a a4cop6ar -' MI4KpoIropbI, I4 ToKcr4lrecxnfi :rprfreKT He AonxeH nposBnrrbc.s.
flolataro, qro roKcl{qecrufi o$Serr npoflBnrercfl e o6rer\,{e xnAxoft cpeAbr t43-3a

o6pasonauvts s Hefr npoAyKToB oKr.{creHnx/SorooxucreHr4r. Ho He B nopax a4cop6eura.
5. llpu o6cyN4eHuIt pe3ynbraroB co6crseHHrrx 3Kc[epr,rMeHTaJ,rbHbrx

I{ccneAoBasufr 6uonoruqecxofi oLll4crnu crolrr-rbrx Bon aBTop He oflepr4pyer [oKa3arereM
6zolortlqecKoro norpe6leHl4t Kl4cnopoAa (EnK). rcoropnrfi .fler-sercr BecbMa eaxHofi
xapaKTepr4crurofi AaHHbrx npoueccoB.

6. Kar 6nt:ro peanl43oBaHo MaclllTa6raponauue npoueccoB BHeceHnfl crpeccopa -

HzOz MaJ'IbIMI'I Ao3aMI4 B onblTHo-[poMblmneHHbtx 3Kcnept4Mesrax? Kax onpe4erqJTacb

AO3r4pOBKa CTpeCCOpa?

7. Tpe6yer AoilonHI4TeJ'IbHoro t4'3yt1sn^tt $enoneu ycr4neHtrfl a,rrruqz4uofi
aKTI4BHocru 6axrepiraJlbHblx KoMnoHeHToB rrpt4 oKct4AaruBHoM Bo3Aeficrsuu, qro Mo]Ker
cnoco6creoBarb 3nr{MI4HI'IpoBaHI4ro Qororpo$Hofi cocraelxrorqefi }r3 cocraBa aKTr4BHoro

I4JTa Or{l4CTHOfO COOpy)I(eH}'It U IIOBLIIIeHI4IO KarteCTBa OLII{CTKI4 CTOqHOfi eo1tr.
8. HeztocraroqHo yAaqHo c{lopnrynr,rpoBaHbr BbrBoAbr, a uMeHHo 6,J vr 8 xax 6yAro

finnrocrpl4py]or 1-5 srteoAbl, Ho He eAuHbI c HrrMr4. flpu:rola cneAyer orMerr4Tb, rrro
3ailaqu Alrccepralll4oHHoro I4ccneAoBauur c{ropMynr4poBaHbr aBTopona s 5-rn nyHKTax,
rrTo IIpeAtIonafarTo aHaJrofI4qHOe qI4CnO BbrBoAoB.

YKasaHHI'Ie 3aMer{aHI,It I4Me}or uaclutrfr, peKoMeHAarellgrrfr xapaKTep 14 He

Kacarorcr cyillecrBa Arzcceprauuossofr pa6orlr ee ocHoBHbrx ronuenuufi.
nOnyLIeHHbIX 3 KCnepuMeHTarTbHbIX pe3ynbTaToB, B bIBOAOB u pet(OMeHTaUI4fi .

AnTope$cpa'I' o'I'paxtac't' ocllorllrbrc rroJrox(errHrr /{Hcceprarluorrrroii pa661u,
MarepllaJlbl /Iuccep'I'aIIUH xoporrro octlcrrlorrr,r n lly6luKarIufix arl.r.opa.

/laHHlte, ilpeAcraBneHHbre B Hacrorueil Ar,rcceprarlr4r.r, HacroflTeJTbHo
peKoMeHAyrorcfl 1]iltt IIIplpoKo|o 14CnOrb3oBaHr4t Ha TeKIIIIOHHL,TX, CeMI4HapCKr,rX

3aHqrl'Irx 14 e na6oparopHblx trpaKTZKyMax rro o6ulefi, ilpoMbrrrrneuHoft u
SKoJ'Iofl4r{ecxofi 6prorexHor'Ioful4, a raK)Ke npeAcraBns}or HecoMHeHurrfi uHrepec An_s

coBepIxeHcrBoBaHr4t npoMbrlxneHHbrx l,rr,rxpo6troJ'Iof14qecKl,tx tlpoueccoB.
flolyuenurte e pa6ore pe3ynbrarbr Moryr c ycilexoM r4crro,Tb3oBarbcs B HayqHbrx

14 yHI{BepcuTeTcKlIX KoMiiJIeKcax" B qacTHocTLI, s MfV t{M. M.ll. JfoMonocoea.



llorurexunqecKoM yHl4Bepcr4Tera flerpa Be,'rzrcoro, r. Cauxr-llerep6ypr,
HaquosarbHoM I4ccJIeAoBareJrbcKoM yHr4Bepcurere I4TMO, f. Cauxr-lIerep6ypr,
MfTy unr. H.3. Eaylrana (Haqr.roHaruHrrft uccneAoBarem,cxlrfi yHr{Bepcr4rer), Otr4lf

<(>yn4aueHTaJIbHbIe ocHoBbr 6uorexHoror1414)) PAI I, KagaHcxoxa Haur4oHaJrbHoM

I4CCI9AOBaT9JIbCKOM T9XHOJ'IOIHLIOCKOM yHVBepCI,lTeTe 14 ,{pyfl4x, a TaK)Ke B IIpOOKTHbIX

OpfaHI,I3aUVflx 14 Ha [pOMbIUIJ'IeHHbIX npeAnpI4qTI4gX COOTBeTcTByIOIIeTO npOQnlx.

/]uccepraqral KysuelloBa A.E. qnr.sercr HayrrHo-rnalaSr4Kaqr4oHHofi pa6o'roft, n

xoropofi Ha ocHoBaHI{Ir BbIrIoJIHeHHbrx aBTopoM r.rccneAoBaHzfi Syu4aMeHTaJrbHoro kr

rlpklKnaAHoro xapaKTepa I43JIolKeHbr HoBbre HayrrHo o6ocHosanHrre rexHr{r{ecKue vr

TexHoJTorIrqecKI4e pe[reHl4t Anfl nonyqeHr4r npoAyKToB N,ruxpo6uoJ]orr4qecKofo cr,rHTe3a,

6uonounepe:z:a vr 6uo4erpa4arrrr4 orxoAoB, BHeApeHlre Koropbrx BHocr4T gHaqurerrnufi

BKJIaA B pa3Br4Tr4e QynganaeHTanbHbrx npeAcraBn esvfr o Kynbrr4Br{poBaHr4r4

MI4KpoopraHI{3MoB Ant opraHr43ar\wu ilpoMbruneHHbrx 6uorexuororr4r{ecKp{x fipoqeccoB.

luccepralll4oHHaf pa6ora, npeAcraBneHHar K 3aurr.rre A.E. Ky:ueqonrrlr,
ynoBnerBopter BceM Kpl4Tepr4flM, npeAT,rBJrfleMbrM K AOKTOpCKT,TM A[CCepTaUr4_SM B

coorBercrBrrr4 c rr. 9 <<lloloxceuns o iroprAr(e rrpr,rcy)KAeHr4r yqeHbrx creneHef>>,

yrBepll(AeHHoro IIocraHoB,'IeH14eM flpannre,rbcrBa Poccuficxofi OeAepauua or
24.09.2013 r. Nb 842 (pea. or 01.10.2018, c r43M. or 26.05.2020), a ee aBrop

3acny)I(I4Baer rlpl,rcyx(AeHplt yueuofr cleneH14 lloKTopa rexHprr{ecKr4x HayK no

cnelll4anlHocru 03.01 .06 * BzorexsoJlofr4r (n rou qr{cJre 6raoHauorexuolorzz).

O$nqua,rlnrrfi onnoHeHT:

AeKaH Qaxynrrera nr4xleBbrx rexuolroruil,
3aBenyro rqufi xa(re4po fi np olr urul eH u o fi 6 n orexn o,rr orr4r{
(DelepaltHoro focyAapcrBeHHoro 6rcAxerHoro o6pa:oeareJrbHoro

yrrpexAeHr4r Bbrcrlero o6pa:o BaHur

<K ag aHcKr,rfi uauuoHal r Htrfi accn eno Barel tc r<r,1fi

TexHoJroft4qecxufi yH14Bepcr4Ter)),

AoKTop rexHl4qecKl4x HayK no cneur4arbHocrrM 03.00.23 -- EzorexHonorr{r;
03.00. l6 - 3xorornq,
npoSeccop

420015, r. Ka:aub, yn.K. Mapxca, 68

ren/Qarc: (843) 231 89 19

Cr'tporxuH A,'IeK

e-mail : asirotkin66@grnail.corn
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