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llpe4cranJreHnafl Ar4ccepraunfl rrocBtlr{eHa H3yqeHl4ro co.{epxaHux

noJrHr{HKJrHriecKHX apoMaruarecKrdx yrneBoAopo,qoB (nAy) B IIotIBax I4 rol4cxy

Bo3Mox(Hbrx nyrefi peMeAr4arrun. nAy {BJr-trrorcr oAHr,rMH }i3 [pI4oprITerHbIX

3arps3H{}orrlr4x BerrlecrB', oSlaAarou{rax r{aHrleporcHHbrMr4 cnoficrBaua ,r

Bbr3brBarorrlnx MyrareHulre, TeparoreHnbre :S$exru y xtI4BbIX opraHH3MoB.

O4nravna H3 ocHoBHbrx r4croqHr4KoB nocrylneHux IIAY B 3Koct{creMbl .xBJltlorct

npe.qnpn{Tplq ronJrnBHo-oHepferr{qecKoro KoMrrJreKca, anrouo6iamHrtfi

TpaHcnopr 14 Troxapbr. B Kar{ecrBe odrexroe AJIx HccneAoBaHHx nogo6paurr

yqacrKu B oKpecruocrrx Honouepraccrofi |PSC v reppl4ropl4ra 6ttstrrero

rrrJraMoHaKOnHTeJrs, xapaKTepH3yrouluecq rroBbr[reHHblM coAepxaHl4eM

r.rccneAyeMbrx rroJrJrloraHToB. Brisrrenue 6uoilerpaAHIII{oHHoro noreHIII4aJIa

Hlr.rxpo6ritlx cooSqecrB, cxopocrn H 3aKoHou'epHocrefi arcnyir,ry nnuvr4 nAY s

pa3nurrHrlx pacreHuf,x fBJrflrorcfi rcpafiHe aKTyanbHbrM Anf Bo3Mox(Horo

perynnpoBaunfi coAepx(annfi noJrJrroraHToB B roqBax 3arpfl3HeHHbIX Teppuropufi.

CreneHr odocHosaHHocrr{ HayqHbrx no.noxteuufio BbIBoAoB u

peKoMeHAarInfi, cQopvry.rrllpoBaHHbrx B Arrcceprarlrrlr noATBepx{Aaerct

OT3bIB
oQuqua.nbHoro orrrroHeHTa

TCMbI AUCCepTaTIHOHHOfO IICCJIENOBAErdfl.

cyilrecrBeHHbrM odneuonl ra6oparopHbrx vr noJreBbrx AaHHIIX, qerKocrblo

Mero.{onoru}r npoBeAeHHbrx HccneAoBalr,uit 14 seo6xoAuuoft crarncrl4.{ecxofr

o0pa0orKou pe3ynbraroB.

HavqHaq HoBH3Ha v pa6orsI.IIpaKTurrecKaq 3HarIrIMocrb

VcranoeneHbr 3axonoMepHocru HaKorreur4s l.r rpanc$opMarlr4n nAy B cl{creMe

nOqBa-paCTeHI4e Ha npuMepe ,qByX Xl{Ml4qeCKH 3afp.f,3HeHHblX oOT,eKToB.



llo.nyueuuue pe3ynbrarbr Moryr 6urr eocrpe6oBaHbl npl4 peMeAI4aIIHH

xr4MXqecKH 3arps3HeHHbrx [or.rB rul4poKoro cneKTpa noqB ]Ora Pocciau.

BtrgsreHbr KoJrr4qecreeHubte xapaKTepr4crr4Kr4 r4clonb3oBaHl4fl 6axrepNaJlbH[,Ix

AecrpyKropoB nAy coBMecrHo c rpI,IMeHeHI4eM 6uoyrnx.

[ocronepHocrb *r HoBu3Ha HayqHblx nololteuufi, BI'IBoAoB tr

peKoMeHAarlnfi. fioc:ronepHocrb HayqHtrx noJio]KeHuk w BbIBoIoB odecneqena

3HaqtITerbHbIM o6rreuou aHarnrr4rlecKofo Marepr{aJla tto cocro.trI{I4to

ecrecrBenHbrx H anTponofeuno-npeobparonaHHblx norIB, IuHpoKI4M cneKTpoM

coBpeMeHnbrx Mero.qoB HccJreAoBaHr4ff ilor{B pt pacreunfr. Mo4eJIbHbIe

sKcnepr4MeHTbr coAep)Kar ueo6xogulroe qncJIo norTopHocrefi. flpore4euo

AeTanbHo e cp aBHeHue n onyq eHHbrx p e3ynbTaToB c JIlITep arypHblMkr ilarl.HbrMlj.

Jluqnsrfi BKJTaA colrcnareJrfl B parpa6orr<y Hayunofi npo6.ireuuo a

TaK?Ke pe[pe3eHTaruBnocrb 3Mrr[pnqecnoro MareplraJra. Anropona rl4qHo

BbIrIoJrHeHbr Bce 3Tarrbi DKc[epHMeHTaIrbHbrx Hccne.{oBauuit, HHTepI]peraIII4{,

crarucrr4rrecKar o6pa6orxa u cl6o6rrdeHr4e AaHHIIX. B gayx H3 IrIecrI4 ocHoBubrx

crarefi AnccepraHT xBrflerc{ rlepBbiM aBTopoM.

OrIeHxa coAepxaHrfl ArrcceprarlHrrr ee 3aBepueHHocTb,

rroATBep?r(AeHre ny6.nunaqnfi aBTopa. llpe4cranJleHHa-t{ pa6ora flBJIXercs

3aBepruegHbrM HayrrHbrM TpyAoM, e€ coAepll(aHlte orpalxaer BbInoJIHeHI4e

IIocTaBJIeHHbIX 3aAaq, BbIBo,qbI 6a:upyrorca Ha MHorotIHcJleHHbIX

3KcnepnMenTaJrbnbrx .qauHbrx, crarncrvrqecKu AocroBepHbIX. B o6qefi cJio)KHocrn

pa3nuqHofo ypoBHf, BXoA,gxIlIX

BXOITTTIHX B MexqqyHapo.qHble

ony6lHxoBaHo 12 Hay{Hbrx pa6or, B ToM r{ncre ulecrb crareff B xypuaJlax

B <benrtfi cnucoK)), u3 qeTbrpe B )KypHallax,

6ndnraorparf uuecrue pe$eparraBHble 6a:rr

AaHHlrx Scopus u Web of Science, B Koropbrx orpa)KeHo ocHoBHoe coAepx{aHne

pa6oru. Bce ony6JraxoBaHubte crart14 Ar4ccepraHTa reMaruqecxl4 coorBercrBylor

6nor o rH.{ecKI4M H ayKaM rJ o lror{BoBe,qegn}o.

O6rervr r crpyKTypa Aucceprarlrrn.,{HcceprallnoHHat pa6ora cocroldr

H3 BBeAeHufl, Tpex fJraB, Br,rBoAoB, cnr{cKa ni4Teparyprr. Pa6ora I43JIo}I(e,ua na 757

crpaHurlax flerraruoro reKcra, coAep]Kr4T 15 radluq, 19 pI4cyHKoB. Cnucor
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nureparypbr BKrroriaer 285 r.rcroqHprKoB, B ToM qr4cre 241 Ha HHocrpaHHoM

fl3blKe.

AHa.rus Aucceprarlur ro rJraBaM. IJrasa I (o6lop nlrreparyprr) cocrour

r43 rrfrTpr crpynnnpoBaHHbrx no4pa3AenoB. Anropona no4po6no orrucaHbr

nonr4rlHKnr4r{ecKue apoMaTHrrecK}re . yrneBo.4opoAbi KaK KJIacc IrpHopI4TeTHbIX

opraHr4qecKnx 3arp-r3HnTerefi, rrpoBegeH geraruunfi aHa"rr43 Hcrot{HI4KoB

nocryflnerias llAV B oKpyxarcuiy]o cpeAy, xnMr4qecKue.ra $H:r4qecKue csoftcrra

lru.{HBl4"{yaJrbubrx coe4uHenufr. llpoauanu3l4poBaHbr ocHoBHbIe Mero.4bl

onpe.{enesrnx flAY B norrBax H pacreHurx, paccMorpeHbl HX npeuMyluecrBa H

HeAocrarKu. OqeHeurr rrpaMepbr rrpr4MeueHue 6uoyrnx An{ peKynbrnnar\Hu

3arpfl3HeHnbrx rror{8, pacKpbrrbr oco6eunocrlr rvrHxpo6HoMoB, IrpI4BoilflIr{HX K

Aecrpyl{qura IIAY.

Bropan ruraBa nocnsrqeua o6remau w MeroAaM l4ccneAoBanvrfl. B

noApa3AeJre 2.1 nogpo6Ho orri,rcaHbr noJreBbre o6rerru i4ccneAoBarnfl,.

Oxapamepu3oBaHlr ypoBHH coBpeMeHuoro 3arpfl3HeHl4s, npI,IBeAeHo

pacflono]r(euue rorreK or6opa o6pa:qoe N 6a:omte xapaKTeptacruKu t{ccneAyeM['Ix

rroqB. llogpo6no oni4caH uogelrHrrfi SKcnepuMeHT, rIpHMeHteMbIe Suoyronr,,

pacTeHHfi H IrrTaMMbI MHKpOOp|aHI'I3MOB.

floAparge.n 2.2 nocBslr{eH aHanl43y MeroIloB l4ccneJroB alufl. B HeM

npeAcraBJrer{br Merogr,rrr4 i43BreareHr4-tr nAy, vclonb3yeMble B paSore.

flpo4enaoHcTpnpoBaHbr npelrMyrrlecrna r{crroJlb3oBaHufl peaiiropa c ilpI4MeHeHHeM

BoAbi B cy6rpurrarlHoM cocroflHl4tI Anfl sKcrparnpoBaHl,Is ilAy w3

aHaJrr43r4pyeMbrx npo6. lloxaeaHo, rrro .{ereKrr4poBaHue 12 flAy ocytqecrnrsrl4

Ha cucreMe nlrcoxorSr$errusHofi xngxocnrofi xpoMarorpa$nu, ocHarqennofi

$nyopraHlerpur{ecxnM AerexTopoM" B orgelnHoM rloApa3Aene orrncaHbl MeroAbI

sKcrpaxulllt AHK v Merogbr Suoran$opviarlraouHofi o6pa6orxra pe3ynr,raroB

ceKBeHHpoBaHr4q. ,{eranrHo onucaHbr ycnoBnfl IIoJIyrIeHHs Graouapa }r3 ny3r}I

rroAconuerrnr.rKa. Pacxpr,rru ero rfuruqecKue H xHMHqecKI4e ceofrcrsa. l[o4po6uo

orrucaHbr MeroAbr KoHTponq riaopt|o"rroro-$r.r:nororulrecKl4x xapalflepl,icruK u

$ynxruasirantnofi arTr4BHocrn rforocuHTernllecKoro annapara MoAeJIbHItrx BHAoB



pacreHafi' I{cnoJIb3yeMbIX B pa6ore. llpr,rnegenbr ucnoJrb3yeMbre roe$$rauuenrbr t4

IroAXoAbr K crarr4crpr.{ecxofi o6pa6orrce pe3ynbraroB.

TperuN rJIaBa cogepx<tar fionyqeHHbre pe3ynbrarbr 14 vx o6cyN4eHrae.

flara cocror{T I43 Tpex ocHoBubrx rroApa3Aenon. llepnrrfi [ogpa3Ae"u rperrefi

rJIaBbI co,qepxr4T pe3ynbrarbr co,qepx(aHi4x lIAy B [orrBax vr pacreHnflx

uccneAyeMbrx TexHofeHHo-3alp_n3HeHHbrx naHAuaQToB. B pa3Aene

npoaHaJru3upoBaHbr lco:$$aqaeHThr HaKorrJreHrafl pacreHprflMvr.{BeHaAuarn IIAV.

flpegcranneHrt pe3ynbrarbr aKporreraJrbHoro roestbzrtuiinra nAy pa3nurrHbrMr4

Br{.qaMH pacreultfr HMIIaKTHofr :onu HqfPSC u 6srsruero rrrJraMouaKorrr{Telg. Ha

ocHoBaHl,il4 X0nyqeHHbrx pe3ynbTaToB aBTopoM BbrBeAeHo ypaBHeHr,re,

onucblBaloulee H3MeHeHrae co.qepx(anras IIAY or nuno$r4JrbHocrr4 MoneKyn lr ero

c0lepll{aHr4f, B noqBe"

B'ropofr rIoApaBAeJr rperuefi rJraBbr nocnsrrleH oueHKe cnocobnocru

MrlKpoopraHlr3Mon r( pa3noxreHr4ro BbrcoKoroKcur{Hbrx opfaHurrecKnx coegnHenuft .

florasaso, arro 6amepaa-,rmrrrff KoMrrJreKc Hrpaer BaxHylo ponb B npoueccax

caMoot{I4ilreHr4fi oKocncreM or nAy. llpegcranJreHbr pe3ynbrar[,r MerareHoMHoro

cKpHHHHfa reHoB qeTr,rpex o6pa:r1on IIoqB TexHofeHHo-3alpr3HeHHbrx 14 ycnoBHo-

$oHoaux langrua$ron. llolyrreHHbre pe3ynbrarbr no3Borrkrrrkr aBTopy BbrsBr4Tb,

trro reuu/onepour,r xar:a6orusrda fIAy !{ccne.rtyeMr,rx noqB npeAcraBJrenbr

cxolKr4M pacnpe.{eJreHneM no KoruqecrBy npoqreHnfi c AouuHr4poBaHHeM Tpex

poAoB Mr4KpoopraHpr3MoB. floxa:ano, rrro cooSruecrBa xnMr4rrecKx 3arpr3neHnhrx

fJOqB xapaKrepH3yrorcfl BbICOKHM MHKpO0HhTM pa3H0o0pa3HeM.

llpo4euoHcrpapoBaHo, rrro KoJrr4qecrno reHoB i<ara6onusr{a IIAY conocraBuMo

Bo Bcex r4ccneAoBaHHbrx npo6ax, He3aBlrcuMo or ypoBHr rexnoreHnofi Harpy3Kr4.

Pargsr 3.3 co4epxr{r pe3yJrbrarbr MoAenbHoro 3KcrrepilMeHTa. Pe:ynuarrr,

ilonyqeHHbre B xo4e 3KcnepHMeHTa, ySe4urenbHo rroKa3brBalor, rtro l4HTporyKrlr4f,

rrrraMMoB 6axreprafi-,{ecrpyKropoe nAy o6ecne.{r4naer :$$exruenyro

,{erpa4auu}o .{anHbrx coe,qprHesnff. IIp, 3ToM MaKcr4Ma.rrbHoe cHnx(eHr4e

/HaonloAa[ocb npr4 coBMecTHoM [pr4MeHeHHr4 oaKTepr{anbHoro KoHcopr{r4yMa v

6uo'iapa, coKpaxraff nepnol nonypacnaAa EalI B 19 pa3 ro cpaBHeHr4ro c



ecrecrBenHblM xoAoM pa3nolKenur. Ha ocuoBaHr4r4 aHaJrr43a xoe$$raqueHToB

HaKorIJIeHHfl IIoKa3aHo Harnrrr4e y pacreHxfi e$QexrunHux $N:uororo-
6uoxtluttqecKux daprepnux MexaHr43MoB, orpaHr4rruBatoulnx nocrynnesrae IIAV

t43 rtoqBbt B KopHeBy]o cncreMy. Bumreuo, qro 3arp.fl3HeHne oKa3brBaer

cyulecrBeHHoe BJrrrf,HHe Ha Anr4Hy xopHefi H Anr.{Hy creS;rn NqMeHs.

llpo4errnoHcrp!{poBaHo, trro rarcofr [oKa3areJrb, KaK KBaHToBhrfi nuxox oucreMbr,

Moxter tBJr-{Tbcf, qyBcrBHTeJrbHbrM rrHAr4raropoM ToKct4qecKoro roageficrnar

rarp.rr3HeHHy}0 noqBy BHeruHr{x

6axrepHa,rbubix IUTaMMoB-AecrpyKTopoB ua6.rrruAaercs cnrrxeHne r{HcreHHocrr4

MHKpoMt4ueroB rlo cpaBHeHulo c BapuaHrou 6e: peMeAuarlux. floraraHo, rrro

HHAyuHpoBaHHbIe IuraMMbI o6lagaror KoHr(ypeHTHbrM nper4MyrrlecrBoM rrepeA

a6opnreunofr uHxpo6uo'rofr B npncyrcrBnlr 3arpr3Hennrr nAy 14 oKa3brBaror

rroJlo)Kr4TeJrt Hoe BJrr4rHr4e Ha npoqecc blnopel,r eilvtar\Hr4.

Bunogu BblTeKalor w3 IaHHbrx 3xcnepr4MeHTaJrbubrx r,rccneAoBawuit,

.{ocraroqso o6ocsoBanbl. ilpe4craueHsufi Marepz€ur crarncrr.rqecKn rpaMorHo

o6pa6oran. 3aqraqaeMble noJroli(eHHs. H BbrBoAbr.noAKpe[JreHbr 3Haqr{TeJibHbrM

aHilIHTI4qeCKHM MaTe pHanOM.

llpz erol,r rc pa6ore HMerorcr HeKoropbre Borrpocbr rr 3aMerraHrrfl:

l. B pa6ore orcyrcrByKlr laop$onornqecKue onucaur4-tr noarB. Moxuo JrHrub

Aora.qbrBarbcfl, KaKI4e ropH3oHTbI rTorrB HccJle.qoBalu. HexcHo, HacKoJIbKo BepxnlTe

ropu3oHlbl xeMo3eMoB orJt!{qan}Tcr or roqB ycnoBHo-Qouonlrx "rraHgl-ra$ToB no

laop$onornqecrl4M csoficreald. B pa6ore orcyrcrByer orrucaHae MeroIoB

onpeAenenux 6a:osrx ceoficrB nor{B (xncnorHocrb, ryMyc, rpaHynoMerpHuecxufi

cocran).

2. OAnuu I{3 ocHoBHbIX Kpr4TepueB BbrIeJreHH{ ropu3onra AU An,fi r{epHo3eMoB

xrJlnercs coAepxaHr{e ryMyca 7-12 % (KufinP,2004). B ra6nnqe 1 coAepx(aHne

[orrrr4 Bo Bsex npooax MeHbtue 4,7 %. Bepoxruo, AaHHrrfr (bar<r rpe6yer

A0rronHHTerbHof o o0cyxAeHH_fi .
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Cregoealo 5r"r 6o:ree AeranlHo o6ocsonart ,{o3bl Sr,royrnx (5 %) H Ao3bl

daxrepllfr 10to KOElrc, a rarcKe cpoK uuxySarlrau 35 cyroK, Hcrloxb3yeMble B

MOAe,IbHOM 3KC[epHMeHTe.

!{ssecrHo, qro ymn caMH no ce6e coAepxar 3HaqurerbHoe KoJIHYecrno llAV.

Onpegenr rrrr riw coAep)KaHse IIAY r 6uovape? V.{utrrtB€urn nI,I AaHHbIfi $arr n

pa6ore?

Hescnntr ocraercs MexaHH3M, npuroAsllrafi x yMeHbruenraro IIAY B MoAenbHoM

sKcneplrMenr:b npra BneceHr.rrr Srzovapa. Kaxon 6rr,r pa:naep yrnucrblx qacrnu,

BHocHMbIX B Mo,{eJIbHoM 3KcnepuMeure? V.qalgnn ntl yrnl,Icrlle qacr}{rlbl npl4

aHaJrr{3e o6pa:qon rtoqr rrpr{ 3aeeprueHnr.r MoAenbnoro sKcrlepnMeHTa (pracynrn

l3 ra 14 4raccepraqraa)? Ecnu norrBeHubrfi o6pareu no oKoHqaHula ?KcnepnMeura

BKJrlor{aJr s cedq u 6noyroJrbo To Heo6xoAprnno o6r"scHeHne yMeHblrleHras ilAY no

cpaBHeHnru c KoHTpoJIbHbIM BapI4aHTOM 3KCnepI4MeHTa.

IrIr pa6orbr Hescgo, KaK ilpoxoAr4na orMhrBKa ropuefi or [orrBbl rrpl4 noAroroBKe

t,TX K auanu3y. VroqHlrre, KaK yqurbrBzuru IIAY, Haxo.{suuecfl Ha rroBepxHocrn

pacreHnfi?

MoNgo JII{ Ha ocHoBaH}II{ traHHbIX, noJIyqeHHbIX coI4cKareJIeM, a raKxe c yrleroM

dnonraccrr pacreHrafi H cKopocrr4 Hx pocra npeAnoJIoxI,ITb, KaKHe I43

aHanr43t4pyeM[,rx pacreunfi Moryr 6lrrr peKoMeHAoBaHbI gnx SrlropeMeAI4aIrHH

3 arpr3r{eHHbrx re pp vrc opuir?

Ofiuree 3amJrro.renr{e. fluccepraqrr Fap6aruena A.W. sBIIflercE

3AKOHIIEHHbII,I HAYIIHO*HCCJIE,4OBATCJIbCKI4M TPYAOM, BbINOJIHCHHLIM ABTOPOM

caMocrorreJrbuo Ha BbrcoKoM HayqHoM ypoBHe. llony.reHnue pe3ynbrarbl,

BbIBo.qbI u 3auII4uIaeMbIe rloJlox{enr4x HayqHo o6ocHonanrt, noATBep)K.qeHbI

3HarIHTerbHbIM aH€uIHTHr{ecKHM MarepnulnoM. IJocranreHuble 3a.{aql4 pelrreHbl,

rlenb AocTurHyra, pa6ora nporuna ycreruHylo anpo6aqurc Ha MHoTHX

Mex{AyHapo.{Hbrx H Bcepoccuffcrrx xoH$epeurdnflx. Co4epxaHl4e aBrope$epara

coorBgrcrByer co.qepx{annro Ai4cceprarll4n. Petylrrarut pa6orr'r BHoc{T

cyqecrBeriHnfi BKxaA B noHr4MaHr4e npeAcranJleHl{fi o noseAeHuu lIAy B cucreMe

[oqBa-pacTeHr4e H peMeAr4auHr4 noqB TexHofeHHO-HapyrueHHbIX reppraropufi .



firaccepralll4oHHar pa6ora Lr aBropeQepar Eap6aurena An4pet Wroper,uua
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