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(<oueHKa a HTn6aKTepHa.,'rbHoii aKT'nBHocrr.r yrJrepoaHbrx rraHoMarepuafloB c
HcnoJtb3oBaHuev 6arreplraJtbHbtx JlroM14HecqupytourHx 6uoceHcopoe>,

rIpeacraBJreHHyrc Ha concKalr1.rc yverrofi crefieuu Kaululara 6uo.floruqecKnx HavN
ro cneuHa.,.t b Hocru 03.02.03 Mrrpo6uolornn

Arryarr'Hocrb reMr'r arrccepraunH. Barrepua,rsHsre JrrcMuHecuhpytourfie
6uoceHcopr,r (/ra-6raoceHcopur ) B Hacrorulee BpeMe cra-nH eocrpe6o uau n ur rr
HHCTpyMeHTOM npx npoBeAeHHH 3KOrOFr4r{ec r(HX H TOKCr.tKOJ]of tz qecKr4x 14cc.,leAo BaH H i.
AKTyarbHbrMr.t o6lerrauu rar(ono 6nolrovu HecueHTHoro recrr4poBaH14r rBJ.rrto,rc,
HaHopa3MepHbre Mareprzanbr, B roM r.*rcre H yfJrepoAHbre r{aHoMarep,ansr (vHM ).
r(oropbre yxe Ha J'r H rx14poKoe npaKTr.r{ecKoe npaMeHeHfie BO MrOfr4x cQepax
nerrrenbrocrrz. Macconoe pac''pocrpaHeHHe vHM npHBero rc seo6xoauvoc,r.l.l r(oH'.Do.r.r,
nx 6uo,roruqecrue xapa'rcTepHcrrzK, BKJrroqar roKcnr.rHocrb, asrn6arrepua,rssvro
aKl'rzBHOCTb u ApynHe.

14rrvcpeuHe hHTeHcHBFrocrn 6no,rrcll,rrzuecuenuHH trpa 6 rzo.lecr.H po BaH Ht-.j ltacl
flpeABapH',r'eJr bHyro rzu$opvaurzro o 6noror.nqecroil aK.rHBHoC,fH yllM tl
IloreHulzarbHllx Bo3Mo)l(Hocrtx I,r x Hcnorb3oBaHHt B Tex orpacntx, rille ecrr, r(oH.faKr.
Marepr.ranoB c qeroBeKoM H or{py)Karoulefi cpeaofi. lauHrre rroIXoI 6a:upye.r.cl rra
fHno'fe3e o roM' Lrro peaKUHr 6arcreprzfi Ha xHM14qecKHe BeurecrBa pa3,'.r rrrror-o
IIpoHCXO)KIeHl4t MOxeT Koppe,rl4pOBaTb C HX TOKct4tIHOcTbtO B OTlrotlteHr4x 

'btc''.lXopfaHu3MoB, OAFTaKO r'rMeloulhecr n,TeparypHbre laHHbre o6 3.r..,M nor(a
H eM HOfOLt HCJ.reH H br H qacTo npoTr4Bopeq rz Bbr.

B :'roil cBr3r.i reMa Aaccepraul.roHHoro HccJreAosaHarr Braceurco ,[.8., uclr,ro
Ko',fopofo' craJro H3yqeHHe aHrra6a*epna,r sHofi aKThBHOCTH yrrrepoAHLrx
HaHOMarepHaJroB C rcnoJr r,3.BaHHeM 6arrepuarlHrrx J*OM14lrecuHpyrcr (r4x
6noceucopoa, ffBJ'rrercr arcrya,rsuoft H coolBe.fcrByrouei..r coBpeMeHubrM.rerr/rerrtHrM
pa'3rt4'tvll vnpoeoi h oreltec 't.Be rj nofi rrayru B laHHofi o6lract.rz HayqHor.o 3r1arrHrr.

flocroeepnocrr, n roBr,3Ha nccJreaoB a.u' u no.],ryqeHHbrx pe3y!,rbr.aroB.
[ocTonepHocrb r]ayqr-rbrx pe3yJlbraroB 14 BbrBolloB, cQoppryr rzponaH sbrx 3114ccepr.arlH,r,
He Bbr3brBaer coMHeHrzr 14 0npeaerrercr 3HaqHTeJ'rrrsrv o6r,evoM npoBereHrrr,rx
)r(crrephMeriroB, a raK)Ke rcnoJIb30BaHHeM COBpeMeHHltx vr ra rpo6rzoJ.rof H q ec Ku x H

Qtz:tzt<o-xnn,luqecKux MeroloB HccreloBaHr4r. 3rccnepuveHrur r.paMo.rHo
c frJraH r4 poBaHbr, BbrrlOJ'rHeHbr B noJllroM O6r,eve, a o6pa60rna fix pe3yjrbl.arorl
ocyulecrBJleHa C npHBreqeHI4eM aAeKBarHbtx MeroAoB crarucrH LIeC KO|O aHa.r[j3il.

HoevsHa AHcceprauhoHHoro 14ccJreaoBaHrz, 3aKrroqaerc, B cJreayrouleM.
coucrcarelev 14cno,rb3oBaHa AocraroqHo HoBar naHerb perou6uHaHrnrrx rux-
6uoceucopon c Korlcrhryru Bll btM u tzu|yt\.t6er bHbtM TunaMLl gllcqetrHrl



-

(6uopenoprepH brx ruraMMon), no:sorrrculHX n.-r\.rrHTs uHriloprraul*tf i, ::_:--:::.. .. -r\4exari,3Max arrrz6arrepaanbHoro t$$er<.ra. floxa:aHa rpH\reHti\lrl!_:;. :._,,,
rpara orpz (are,r rH sr x 6ar.rep nk (p. phosphorerrnt, E. cori), .,'aK, rpa\rno.ro;rirr ii.r::.>. r.(8. strbtilis) r,rn 6r4orecrupoBaH14, VHM. CranaaprHbre Mero,tbr dHo-rrcrruHccucur ritr. r.,

'ir.raJrH3a 
6sr,rz nono,rsHTerbHo aAanrHpoBaHbr rt oco6esuocrrNr Hcc.ler'elrbrx o6r,eK.r.s

(rraJrHqHe oKpacr(H, rerepo reH lrocrb, MyrHocTb H Tn).
B raqec'ne o6l'eK't'oB l4ccre/loBaFIH' co14 cKa'r'ereM 6st-rr nrt6pan rJJt4pr.)nr4l1c ric Kr p

coEpcrvre rrHl'tx yr IM (20 06pa'-ruou), pa3JlHLiarou.rnXcr no rpr.llir<o-xr-rHrr.rqccKr\l
csoic'rgapl' I'lx u'yueuue c HcnoJ'l r'3oBagzen 6uoloruqecKHX rz xHMl.Jrrccl(HX r\,rc.r.o.rtolj
rro3Bo'!rHJ'10 BbrrBH'fb cneurdlfi'rccKze xapa KTep14c''.r r(h, KOl.pbte orpe.rrc,rrr-,,.r
6rorror.u qec lcze rSQercrr,l o6pa:uou.

Crenerrr o6ocuonauHocru ltayqlbrx no,roxenuii, BbtBoAoB H peKoMelta:r urr il,c{roplry'n npoBa HHbrx B nHcceprauun. I-rayunsle rloJ,ro)r(eHHr, cQop^ay,rrponairrJr,rc rl/(Hccepraur'ioHuofr pa6oTe, ocHoBaHbr Ha n3yqennu 6orsuoro q'cra coBpeMcrrrbr\
Qynaarr,'errra,r bH brx H flpHr(Jranrrbrx pa6or orev ecr.Be H r{ brx rz:apy6exur,rx an.r.opou (2_1J
nclovr,rurra). flo,ryueuusre aBTopoM AaHHbre cuct eMarrr3npo BaFr t)r, BocrrpoH3Bo/(Hi\rr,r rlc'r'at,crhqecKn o6pa6oransr. Burno,nr, c$opiray,r rz poeaH u sr e B A cceptairrli.5a:npyro'rcn Ha pe3yJrb'arax HccJreAoBarJHr 14 coorBercrByo.r.frocraB,rcrrHr,r\r 3a,:larra\r.3tlaquMocts a,rq uayKu |{ r|paKTltKu BbtBoaoR H peKoMeHA:r urrii. Iretv:rr,r a r r,.t'tcc"ttc'lltluatluii' ltoilyttcllllbtc ilB'toporvr, pacurHptro'r rlpe/'lcrarlJr c r 14rr o 

'o3Mo,irrocrr\ldcnoJib3oBatrrilr 6arcrepua,ruttrtx /ltx_6uoceHcopoB B czc.reMe otteHKa 6zotror.n.rccr,, rlrcaoficrs vHM' calr ocrolte,t lH t't ii hH'repec n pelc'raBJ.lrr ror 
'brrB"rrerrrbrc 

rpu;r.'iti-xHl\{H!lecl{He xapaKTepkcl Hnrz VI IM, a rar(xc HX cBr3b c npe/lJroxcrrrrt,rM Me xarru3\r()\:
6uo.'rot'H qecrcofi aK.rH etJocrn.

Bo:vorrHo, ro,ryqeHHbre pe3yrbrarbr uo.,n 6sr crars ocrouofi AJ, peKoi\rerr/,rirar'flo Br(Jtroqc'rrHro 6tzo,rrcuugecue.rrfrbrx MeroAoB B COIlpeMeHHyro cficreMy a',.l.ec''.ilr"r rj
cep'r'rz cp u rrarlz ra HaHOqacrnu x HaHOMarepuaroa. OrHar<o n pa60re rre rrpHuo;rr, rc,/lallHI'le O HaJrt4qt4e fraTe HTOB, al(TOB BtreApe HUfl L1Il4 llpyfr.JX Br.jAOB ,,./l.t r]cp)rr,rteHl j,,
BO3Mo)r{FrocTH HCIIOJIb3OBaHV 

' 
noJlyqeHHbrx pe3yjlb t.aToB B n pat(Tl.j LI eCKHX UC,,r'x.Crpyxrypa r coaep)KaH,ne nucceprau]r.r, ee 3aBepureHHOCrs. f {r.rccep.rartrrr[]lacenro JI.B. Hocnr.

pcsoaauu,va BAr( r,o ;;::iliH,::3::,":j,; ;Iil#l.j' ::l:;]];i : l:l. ;ri cocl'hr l'r3 BBeiIeHr"'r, o6':opa nH'feparypbr, onncaH,' Ma rep'aJroB h rvlc.ro.1.,B
t4 ccJleaollaHht' pe3y,rbraroB u Hx o6cyrt4eHzl, 3at(JlolrcHn,, H ubr'ojtoll.
llucceplaurzouHal pa6ora HxrHtcrpr.ipoB aua l4 ra6srnuaMH H 33 pacyrrr<avr.r. (.rrrlcon
HcnoJlb3oBaHHori,rrareparypsr sr(_!toqaer. ?43 r

r.rf rocrpaltHbrx t3btKaX. 
"r t'"' D'\'rrrL'Ydsr 

'+J l'lcToqllaKa' ll rtoropstx 20(-) liil

B pa':4ere Baedeurte noxa3aHa ar(Tya-q brrocrr4 AaHnofi .reMbr, 
froc.faB,rreHbr ue"rrrl r.r:araq pa60rsl, o6cyrnoarcrct ce Ha'qHat HoBr,r3rla, TeoperhqecKarr 14 npaKl.Hrrec*ll,



3HaquMocrr,, ocHoBHbre noJlo)KeHHr, BbrHOCr4Mbre Ha 3aUIr4Ty, CO6CTBeHHbtfi BKna!
aBropa, cTeneH b locToBepHocTV v afipo5aLlr4fl pe3yn bTaToB.

o6sop 'tumepamypbt coreplcuT AocraroqHo no,,'rHbre, o6beKTHBHbre 14 coBpeMeHHbre
HayqHbre cBeAeHHr o COCTOTHHH r43yqaeMofi TeMLr. B AaHUOV pa3Aere AaHa
xapar(TepHcrHrca pa:uoo6pa3Hbrx npnpoAHbrx l,t xr.tMr4rlecKr.r cr4HTe3r,tpoeauHsrx vHM.
npuBoarrct AaHHbre o6 ux 6uo,rofHqecKoft aKThBHOCTh, OIIr.rcaHbr nepcleKTHBbr
flpaKTxqecKofo HcnoJrb3oBaHHq vHM e 6hoi\aear.r uuHe. Tarxe, n o6:ope rH.feparypbl
rlphBoAlzrct aeraJlbHoe ont4caHtze cy u lecrByror]Irax 6arcrepraalbHbtx JlloMfiHecueHTHblx
6noceucopon (/ax-6rzoceHcopur ), rcoropure B rHcceprauuoHHoft pa6ore ucsoJrb3oBaJrHcb
B r(aqec'rBe 6arrepaa.nuuurx recr-o6r,erroB nrt u3yqeHug 6no.,roru qec ro ro Aeficrsur
YHM u efo MexaHH3MoB.

B r,raea <<Mamepua,tat u uemoduo> naercr onHcaHHe uHpor(oro crrct{t.pa
CNOIb3OBAHHbIX ABTOPOM KIACCHqCCKI4X H COBPCMCHHbIX METOAOB HCCJICAOBAIIH,l

Qr'r tn rco-xnvu qecKHX ceoficre u aH'ru6arcrep uasts,oit aKTHBHocrrz vHM. naunsrfi
nepeqeHb tBrterct Aocrbro.{Hslv rllfl Tofo, qro6lt o6ectte.IHTb Bbltro;tr.reHHe
nocraBJreHHbrx B rt4ccepraunouHofi pa6ore ra1a.r.

Pezytamamu uccnedooauuir u ux o6cycrcdeHue puBe2LeH br B rpex creayrcufix
fraBax' B fraee 3 <BrrssneHHe fi r(oJru qecrBeHHar xapaKl.epficrHKa
aHrn6arcrepualruofi ar(THBHOCTI'1 yfJrepoAHbrx HaHOMarepr.raJroB> npeAc.raBreHbl
pe3yJlbrarbr 6norecrupoaauur BoAHbrx CyCneH:ufi yHM c Hcno.,rb3oBaUficM
P. phosphoreum, E. coli u B. Subtili.s. ?lu lecr-o6r,ercrur o6,raAa,rfi KoHcr.h ryrHslbrN,r
'r'l4floM cBeqeHHr H Xapan epH3oBaJr nc b cxoAHbrMt4 peaKul.jrMt4 ua sotreiicTsue vHM.
Perynsrarur AaHHoro lrccJreAoBaHHr rro3BoJl4Ju,r pa3Aerprrb yHM sa 2 rpynnur:
ouoJ'totHqecKu I4HepTH bre H TOKCHrtHbte coe4HHcHhr (rpu{err.
QyH rcqraoHanu3HpoBaH Hbre HaHoBoJ.loKHa, Sy,r,repeHo,r fi prA rrpor43eo4ur,rx c60-
Qyl,repeHa). flpone4eHue r(oppenrurioHHoFo aH.aJtu3a n03BoJurr'lo ycrarroBH.r.b
IOCTOBepHyTO noJroxr,rTeJir,Hyro B3aHMoCBr3b Mexay pe3yJrbTaTaMu, IIOIyqerrHbtMu
MeroAoM 6nO,r0u uuecueHTHofo aHutll3a I,I TeCTaMr, OcHoBaHHbIMr4 Ha OUeHKe pocra
Mt4l{poopfaH 143MoB.

B f,rase 4 npnnolurcr oueHKa Su:ur<o-xrv nqecKHX xaparcephcr,r( yr.JreporHbrx
HaHoMarepHa.,'loB A V1X pont B nporBJ'reHr,ru aurw'at<repaa,rsHofi aKTr.lBlloc.fH.
flolyveHuste pe3ynbrarbl noKa3aJIH, qro Haz6o,ree BaxHbrMH rrapaMerpaMr4 r BJrrlo t-crr

cMaLIHBal'lu e noBepxHocrH VHM u AHcnepcHocrt Sopurzpyer',rsrx KoJrJtol4llgbtx cHc.fcM.
Tarcxe 6rrao ycl'aHoBJreHo, qro lJlfl rpynnbr SyH rrlr,roHar u3r.ipoBaH rrbrx lpoH3BoAlrbrx
C60-$yrrepeHa nonoJIHHreJIsHoft :Ha.iHvoi xaparcrepucrarcofi cryrrcu'r 3HaK 3aprlta
rroBepxHocrH HaHOqacrHu. flprzuqn n nar rHbrM pe3ynbraroM AaHHOT-O Qparl,rerr.ra
l'l ccJlenoBaH I4t craJIO BbltBJleHue H OnncaHl4e 3aBHCt4MOCTu CTeIIeHH IHC frepc Hocl.l.j
cycneu:nfi npoH3BoAHbrx ,c60-sylnepeHa or a6corrcrsoro 3Haqer-rHrr t4x
3Jr eKTpOK14 HeTH LreC KOt-O nOIeH Urrara.



,!oruqH ur w

<<Zcc,reaosaHHe

3aBepllleH HeM

MCXAH fi3MOB

pa6orbr rur.iJtocr,

aHru6arcrepua.,r tHoft

npoBeaeHHoe cohcr(aTeJte\r

aKTHBHOCTIj yfJrlepo/lHbtx
LraHoMarephaJroe> (fnana 5). flpu lrov 6uro nor(a3aHo, qro KoHraKr vHM c
6arrepna,rsuuMH r(Jrerr(aMH He np,Boalrr r( HapyueHuro HX crpyr(TypHofr uerocrr.rocrH
H He conpoBoxaaerct pa3BnrveM or(HcJr HTeJ'r bHoro 14 Hrbrx Br4AoB c'r-pecca.
lereKThpyeMbrx c HcnoJrb30BaHrieM lta-6uoceucopoB c hHAyrru6eluHsrrr,r rznorr
CBCqCHH', TCUT CAVTIU, |IOIYTICHHbIC 3KCIIEPIiMCHTAII,HbIC AAHHbIC B KAqCCTBC
ocHoBHOnO MexaHu3Ma 6uororu.recxofi aKrneHocrrz vHM n03Bor,lr4Jlrz lra3Barb
HapyueH14 e 3Hepferr4qecKor-o vera60,rasva 6ar<reprft, roroplrfi nepBoHaqarbHo
nporBJrrJrcr B cHr.r)r(eHr4H T4HTeHCT.TBHOCTU 6affepuatauofi 6rzolrorrfiiHecueH uH H, a B
KOHeqHOM HTOFe npr4BoAHJr r( norepe xn:Hecnoco6Hocru oarcrepnaJlbHbrx r{Jreror(.

Pa6ory 3aBepuaer 3axnnveuue, B KoropoM e rcparrcoft $opnre o6o6rireHrr
pe3yrbTaTbt npoBeAeHHOrO HCCJ'teAOBaHnr.

Buaodut Aucceprauuh ocHoBaHbl Ha

aBTopa, coorBercrByror 3aAaqaM pa6orrr u

lloareepx4eH ue ony6lnroBaHHbtx pe3yJrr,TaToB AlrCcepTauuu

pe3yJr brarax co6creeuHr,rx ucc,reloaaH zfi
t BJrrrorcfl HayqHo o6ocHoaaHHsrNa H.

r tv,. r Dwp^A'nr.rE (rrrJrJJrnnu'aHltbtx pe3yJtl,TaToB AlrccepTauuH a Hayvuoft
neqaru. flo reue Ar4cceprauHr.r aBropoM ony6rrr<oeaHo g HayuHlrx pa60r, n roM rll4cre
5 crareft B peueH3upyeMbrx xypHaJlax, BXOA'r.rlHX B MexAyHapoArjbre cr4cTeM br
HayqHor-o uHrHpoBaHHr LIte b of science u scoptrs, peKoMeHnyeMsle BAI( po a,qs
ny6rltrca4uu pe3yJtbraroB A14ccepraur.roHHtrx lrcc,reAo aau 14 fi.

Cooreercrelr e corepxaHuq asrope$epara ocHoBHblM noJtorreHuflM
AHCCepraultH. coAepNaHrze a osopvreHr.re anropesepara coorBercrByerTpe60Bauurv
BAI( MuHo6pHayrcn Po fi [oJl]toc'rbro orpaxaer' ocHo'Hbre Hayqrrbre floJro)KeHurr H
Bbr BoAbr Ar.iccepraunot r uofi pa6olsr, .:aveqau 

n ii se.r..

[ocrou ncraa r HeAocrarKu rlrcceprauuouuofi pa6orrr, 3aMeqaH lrs no pa6ore,
BO]|pOCLr. AraccepraqnoHHar pa60ra J.ronaqecKH cl.pyr(TypHpoBaHa, 143JrOXeHa noHr-frro.
qel Ko, fpaMoruo. [10c,r el0sareJr bHocrb r,r3Jro)KeHr,rr Marepv a,la COOTBercrByer ueJrr.l ,.1

3anaqaM HccreaoBaHHt 14 co3Aaer uerocrHoe npeAcraBJ.reHhe o coaep)Karr H r..r

rr4cceprarrnn. I{ rcaNAOfi fJraBe np,BeAeHbr coorBercrBy}oqr4e B'rBOAbr, orpa)KaroluHe
noJ.ry q e H H bre Hayq H bre H npaKTr4 qecKr.re pe3ynbTaTbr.

K uerocrarrcaM a'ccepraur.roHuofi pa6orsr Mo)KHo orHecr, HenoJ,lHyro npopa6orrcy
Bonpoca o nparcruuecrofi 3Haqr.'rMocrh pe3ynbraroB ucc,reAo eaH r.r r. B
COOTBCTCTBYTOUICM PA3TCJIC HC NPhBCACHbI AAHHbIC O BHEAPCHh14 NOIYqCHFIbIX
pe3yJrbraroB, ue oocyNAarorcr Bonpocbr o Bo3MO)KHOCTH l,rx nareHToBaHHr.

14pteercr Het(oropat HecotuacoBalrHocrb B acnoJtb3o'aHhH TepMrHoB, crr.l.rrrrbrx c
6fio,ror,qecrcofi arcrheHocrbro. Atn o6o:HaqeHnr lQsercr.a yHM ,a
6fio,'torM14HecueHuHro recr-6arrepufi oAHoBpeMeHHo Hcno'rb3yrorc, .r.epNlHHbr

<aH'rz6ar<repu aJrbHafl aKTHBHOCTb)), (TOKCHTTHOCTb>, <6aororccauHocrb)).
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l ar()Ke cnenyer orMerHTb, Lrro ocHoBHbre nylrlxaL\Vn aBTOpa tto rc\r.-,

lIHcceptar(r.lOHlrOii paSOTbr 6ur.rrr ctrry6_rr n r<ouarr rr lo 20 l6 t. N AoJtoTric bt lt:l
rrorrQepeuqzax ao 20 l5 r.

04uarco, o'l'MeqeHHbre Frenocra'r.r(H He yMeHb ator 3rraq14Moctt pabotst lr r,;
MeHr ror ee o6u {yro noJlo)r(HTeJr bHyro oueH r(y.

B xone nsyqetlu t AI'iccepraunoH nofi pa6orsr B,raceuro Il.B. Bo:Hax,,rr.j cJrc.t\ l()ul;:r
BOnpocbr:

l. B pa.ore Hcnonb3yrorcr pa3rHrrHbre TepM14Hbr <<aurn6arrepua_r sn-
aKTI4 BI.i ocrb)), (Tol(cl'l tl Hocrl,>, <6uororcuqHocrb)). IIorcHure, noxa,lr r-tc:"-
noqeMy 3TH pa3IHtlHbte TepMhHbl llc IIOJ'I b3ylOTcrl AJl, onncaHug O71rrLrX H re\ ;{:
xapal(TepHcrHt< VHM, cBt3aHI-rbtx co c[oco6Hocrbrc fiurfi6uoosaH;,;
6 no,r rcv n secrrcnunu?

2 l louevy Bst pacc Mal'pl'i Baet e Me'ro/rbr a'roM Ho-cnroBoli MHr(poqi()';:,:.
ollpeaereIIHtl noBepxHocrHoro r3era-rrot eHlrt4 ara 6ar.r.epua,rIrrsrx N,t!.j.(,{-
oueHKr{ rrpor.t uaeMocra 6arrreprzalr,Hofi noaepxHoct.t4 rr Q,ryopecqerrrrr s.l
r(pacHTerrM, Kar( BHnbr 6fio,roruqecl(ofi aKrtzsHocru (anropet|epa.r. /l H cccp.r !ri;: ?1

crp. l0_ll)?
3. flpoaoarzrocs J7t4 cpaBHeHHe ocrporo n xpoHr4qecKoro rQrfer.ir.,.,

HaHoMareprzaroB Ha ,rrovu HecrleurHofi 
'arct'epuu? 

3-ru ABe Mero-1r::;.
6ao,r *,ir,r utecL(eHTIrofo aHarv3a uHpor(o hcnoJrb3yror.ct Bo BceM Mupe _r..,
oucHKH 6uotortcu q uoctn.

4. L{e,r uro pa6orr'r 6ulra oueura aurnOarcrepua,rsuofi aKrHBrroc.r-H yFl\l .
Hcnorb3oBaFIHev 6no,rtov u u ec ttetirHbrx 6ar<reprafi. Cralrare, noNa,ryfic.ra. oce .i;:
Hcrtonb3yeMr,re recr_o6serrr,r 6l,r,ru o,llHHaKoBo zHrfopnaarnnnr,r? Mozirro .:.r
pe Ko M ellJIo lla'l b rcarcoii-'ltt ttottrpe't'ttt tii lecr-rxlaMN4 .iurr 2ccJrc_rr()3alr;:r
HaHOpa3MepHr,rx varepua,roe,?

5. Itar 3aBvcur hH.l.errcrzBHocrs 6uo,rrcvuuecueH ur.r H 6ar11epnii or BerHrtHlrbr jt3!,rt_
noreHurzaJra 6arrepuaauuofi r<,re'r'nrz B o'fcy'fcrrlu r..r uarroqacruu,? Meure.r.cr -,1:
tly Bc'rBHTer bH oc'f b TecT-tltTaMMoB l( Aefic1 eHlo Apyrhx Tor(ct4 qecr(HX BeulL.c',.B { }te
VfiM) npu H3MeFreHHu n3era_noreHu uata rcte.rrcq?

3,A.Ki'IIOTIEH14E
.II,ncceplaquoHHal pa6ora B,raceHro llroarvu,rur Bnxroponlrsr <<Ortcnxa

auru6arcrepv a,rsHofi aKrHgHoclH yfrepoAHbrx HaHoMarepua!,roB c HCrroJib3.,BarrrHc\l
6arrrepuarrHsrx J'rroM H Hec uHpyrorrl,X 6noceHcopon>), rrpeAcraBJreH na, Ha coucKilHue
yve'Hofr cTeneHfi l(allannara 6uo,rol'zqecrcnx HayK, rBJrrercr 3aBepucrruor.l nay.111..,-
raa.llzQlt raqzorrtroi.:i pa6orofi, u rco-ttp6ii c o,,lcprr< n.r.cn pcrrlcHHe ta,r(aqu ofi ottcllic
6uoloruqecrofi ar'urr-rocrH yHM pa:,ruuHofi c-rpyr(Typbr c hcroJrr,3orllrHc\r
6arcrepza,ruHurx Jtroi\,rHHecuHpvrcull4x 6uoceucopou c t(o Hc.f H.l.y .,.l.r 

lJr tbrNt rl



I,IHAYIII4 6ENbH6IM THIIAMI' CBCqEHI,I', I,IMCIOUEfi BAXHOE 3HAqEH[, AJIL, PA3BNT ,
I4r'IKpo6r4onorr,rqecKofi orpacJrH HayqHofo 3HaHHr. flo ceoefi aKTy€urbHocrH, nayvnof,
HOBr43He, nparcruuecroft 3Haq Mocrr4 H ypoBHro npoBeAeHHbrx r4ccJreaoBaH
Ar'rccepraquoHHar pa60ra s norHofi Mepe coorBercrByer rpe60naHuru n.
<<floaoxeHas o noprAKe npficyxAeHur yr{eHbrx c.reneHeft>, yrBepxl
nocraHoBrreHr.teu flpaenreascrsa pO o"r 24.09.2013r. Nsg42 (pea. or 01.10.201g n-),
ee aBrop - BlaceHxo JlroAvuna Barropoaua 3acryxr,rBaer npncyxAeHr.l,
creneHH rcas!.urara 6uorofHqecKr4x HayK no cnerlr4aJrbHocrr4 03.02.03 Mrarpo6n

O0rauaanunurfi onnoHeur,

Aoroop 6zororur.{ecrux HayK, npodeccop, saseAy}oqufi naQegpofi ueAuuuscrof,
Qaplaauenrrauecrofi xuurzz MeAurlur.rcroft aKareMlllr urtenu c.v.feonrrencrourtenu C.V. I-eoprn
(crpyl(TypHoe noApasAereHue) @e4epalrHoro FocyAapcrBeHHoro ABTOH
oopa3oBarenbHor-o yqpexAeHr4r BbrcureFo o6pasoaaHnr <Kprrr'rcrr.rft rfea
yHuBepc rer uuesu B.l4..BepHaAcKoro>

Pecny6rr.rrca Kpuu, 29505 I , r. Clrvdeponons, 6ylraap Jleunna, 517;
E-mail : katsev@mai l.ru, rereQou : +7 (3652)554-962.

Kaqee AFrapeft Mou
21.10
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