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OqeHrca aK:ryaJrbHocrrr reMbr Arrccepraquouuofi pa6oru
Cpe4ra 6orlruoro KotruqecrBa pa3rr4rrHbrx KoMrroHeHToB neQreupogyKToB

Haz6olruryro o[aoHocrb AJrr ]Kr.rBbrx opraHrr3MoB npeAcraBJlnror rroJrlrul4KruqecKr,Ie

apoMarl4rrecKl4e yuleBoAopoAbr (IIAy). 3ru BerrlecrBa BcJreAorBr4e nr,rcorofi
KaHUeporeuuofi .w uyrareuuofi aKTI4BHocrr4, a rarcKe pacttpocrpaHeHHocrl4,
cra6ulruocrx u Ml4rpaul4ossofi cnoco6nocru BXoA.rrr B rlepeqeub [plrtopr4TerHhrx

BeIrIecrB, BKJIIoqeHHbIX B orerrecrBeHHhre u zapy6exHbre npofpaMMbr MoHLrropr4.IrroBbIX

ua6nro4eu uit sa co,cro.rrHr.reu o 6r e xroB o Kpyxarc rqefi cp e4sr.

B Hacro.aqee BpeMf, Bce 6oruuee BHr4MaHr4e yAeJrrrrerc.rr r{ccJreAoBaHl4ro

3arpt3HeHl4t AoH.ubIX otnoxennfi, eocro.rrHr.re Koropbrx B gna.ru.remHoii Mepe

orlpeAeJl.ler crerlerlb 3arp.rr3HeHuf, BoAHbrx oOrerron. [ouHrre orr:o]KeHr4fl rrccJre.uyeMbrx

yqacrKoB BoAHbtx o6texros rBJrfforcr 6onee nuoopvrau4BHbrM o(isexrou
I4ccJIeAoBauLIfi, vertt BoAHa.[ cpeAa, TaK KaK xl,IMl4rrecKr,rft cocrau AoFIHtbIX oruoNeHuft
Hecer ranQopnaaqrlrc KaK o upupo4Hofi, TaK u o rexuoreuHoft cocranrurculeft
3arpt:lHeHuf, B T(SrIeHI{e 6oree AJrr{TeirbHoro [epr4oAa BpeMeHrr, qeM rrooToruHo
nepgMerrlaloilIr4ec{ BoAHbre Maccbr.

Wz-sa cJIoxHoerLI onpgAeJreHr4r MHoror{LrcJreHHbrx IIAV, npr4cyrarByurlr4x R

oxpyxtaroulefi cpeAe, KoHTpoJIb 3a orr{Mr4 olacHbrMr4 coeAr4HeHvrflMrl qacro

ofpaHurruBaerefl ToJIbKo uau6oree trrupoKo pacnpocrpaHetaHbrM, o6la.aenoulunr

uau6olee srrcoKofi KaHlleporennoft aKTr4BHocrbro - 6eu:(a)[HpeHorvt, fipr{H],rrbrM B

Kaqec'rBe I4HAI4Karopa Ha oTy rpynny coeArasenrafi, OAualco r{3-3a nenr,rcoxofi
cra6nnruocrra 6eus(a)nupeua r4 orHocrlTeJrbHo Hr43Koro ero coAeplnalux B r4crorrHr{Kax
gMI4ccI{I4, oueHKa 3arp.a3ueHrl.f, BoAHbrx o6rexroB noJrvapeHaMr4 ToJrbKo rro coAepxaHr4ro

6eus(a)nupeHa npr/tBeAer K omu6o.rHrrM BbrBoAaM.

Pa:noo6pa3tne, cJlo)KHocrb cocraBa lIAy, HnsKrafi ypoBeHb r,rx KoHueHrpaqzft n

a]f'urlr3vpygMblx odrerrax u cneqaorzqecKr4e oco6esHoarr4 rroBeAoHr4r nlpr4 rrorraAaHr,rr4 B

BoAy, norrBy I4 AoHHbIe orJroxeur4fl cyrqecrBeHHo 3arpyAH{ror rdx r4AeHTraSrarcaqlto u
Korltr{ecrBeHHrrft aHilIIz3 rr rpe6yor [pr4MeueHr4.rr BbrcoKorryBc'rBr4TeJrbr{brx vr

oeJIeKTI{BHrIX MeroAoB onpeAeJreHr4r B KoMnJreKce c eSQexrunHbrMrl crroco6anau

I,I3BJreqeHr4.rr 14 KOHrIeHTpr4p oBaHr4r.

lvrcceprauzoHuat pa6ora B.E. Korosofi noaBrrrrlena perreHr,rro anlya.nrnofi
3aAarru coBpeMeHsoft aHarprrx.recrofi xr4Muvr - paspa6orKe BbrcoKorryBcrBr4:relrnofi



MeToAHKr4 ollpeAeJreH:,1rfl, rrphropvrTeTHblx IIAy B AoHHbIX oTJIoXeHLIf,x MeTOAOM BSXX

co c[eKTpoSnyoprauerpl,IqecKl4M AereKTI4poBaHI4eM.

Hay.ruan HoBH3Ha Ar4cceprarluousofi pa6oru B.E. Korono,fi 3aKrloqaeratl B:

- eg6ope yclonufi Kolr4qecrBeHuoro BbrAeJIeHIl.f, KoMnoHerIToB HeSrerIpoAyKToB

pr3 AoHHbrx orJroxeHlrfi pa3rr4rrHoro rpaHyJloMerpl4r{eaKol'o cocraBa (cocran

oKcrpareHToB, crror]o6 u np one4eHl4fl 3 Kcrp anquu) ;

- o6ocHos a1wvr Bapr4aHTa Korr4qecrBeHHoro pa3AeJIeHI4tr Ltl BbIAeJIeuur {rpaKIII{fi

anusarrzuecKrlx yrJreBoAopoAoB 14 lIAy MeroAoM Ml4KpoKoJloucrrluoft xpoMarorpa$uu

Ha cHJrLrKareIIe B In:I4poKI{x I4HTepBarIax coAepxaHuit' awwtulroY;

- pa:pa6orxe cuoco6a orpeAeJreHu-a 15 upraoprnterHllx lIA.y MeroAoM I]3XX co

cner:rpo$JryopprMerpr.rqecKr4M AereKTr4poBaHI{eM rlpll rlpaAIleIrrHoM 3JIIoI4poBaHI4I4,

no3BOJr{rouIeM pe|ucTpr.rpoBaTb KaxAoe coeAI4HeHI4e C MaKCIIMaJItbHbIM aHilIwfIItIecKI'IM

OTKJIIIKOM.

flpanrnuecKas 3HaquMocrb Alrcceprar\w aocrol4T e pa:pa6orKe I4 arrecrall[I4

MerolIlIKI{ o[pro4sngHl4t rlpl4oplrrerublx lIAy Mero.rroM B3}K.X co

cnerrpo$ryopr4Mqrpr.rqecKuM AereKTr{poBaHI4eM B BI4Ae pyKoBoA{lllero AoKyMeHTa

PE\52.24.537-2019, roryrreHr,rpr rrareHra ua cnoco6 roAroroBKLI rupo6 AJIS o[peAeJIeHI{f,

a.tu$arnugcKrrx t:d. noJrr{qrrKJrr4qeeKr{x apoMarl,IqecKl4x yfJIeBoAopoAoB B AoHHbIx

orJroxeHr{f,x (IIareHrP@ M2646402), BHeApeHI4pI 3arlareHToBaHlloro cnclco6a vr

pa:pa6orannofi MeroAlrKr4 B AerreJrbuocrb rloApa3AeJleuufi r'ocyAapcrBeHHoft cerll

ua6lroAesrafi PocluApoMera rrpr4 rrpoBepenlaLr MoHI4TopItHra [oBepxHocrHblx BoA cyI[I{"

BrrurecnagaHHoe olpeAeJrrer aKTynJrbHocrb reMbl pIcoJIeAoBaHI{[, tt TarcKe

HayqHyro v [paKTlrrrecKyro 3Harrr4MocTb IIpeAcTaBJneHI{ofo AI4CCepTaUI4OHHOIO

I{CCJIC,IIOBAHI4'.

O 6r,ervr u c'rpyKTypa AlrcceprallnoHno fi pa6 orrt

,{uccepraulaoHHaf, pa6ora B.E. Koroeofi co.qep}Kl4tt Bce o6.flsarer[,Hlre

KoMlroHeHTbr KaH[r4Aarcxofi Auccepralluvt u cocrollT tI3 BBeAQHux, 5 fJIaB, rropflAoK

cJIeAOBaHrrfl KOTOpbIX OTpa)KaeT JIOfrrKy BbIfIOJIH9HHOfO I'ICCJIeAOBaHI4JI, BbIBOAOI}, CIII{CKa

rdr4Tr4pyeMofi lureparypsr Lr3 189 naulreuosaHnft poccuficrlx Ir 3apy6eNnlrx aBTOpoB,

[puqeM KorrqecrBo rrocJreAHux npeo6ila1aer, 13 npraloxenufi:. Pa6o'ra I'I3JIo)KeHa Ha

179 crpanvilJax, coAeplrl4r 42 pucyurca, 35 ra6luq.

Bo BBeAeHuH rrplrBeAenbr o6ocHosauue aKryzuIbHoarl4 nrt6pauHoii TeMbI

r4ocJreAoBaHr4f,, noJroxeHr4.f,, cocTaBJrffoulue HOBI,I3Hy 14 [paKTI4rIeCKyto 3HaqlI4MOCTb' a

TarcKe rroJro)KeHr,r.f,, npeAcraBJlf,eMble Ha 3aIUI4Ty. Kpa:rro oxapaKTepl43oBaHa

MeroAoJrorr4f, lpoBeAeHHoro r4ccJreAoBaHlat, crpyKTypa AuoQepraUI'II4, aupo6aqur

loIyqgHHbIX pe3yJIbTarOB.

B nepnofi rJraBe npeAcraBJreH Kpr{Tr4.recxrft o6sop Jl[:repary]pHblx AilHHbIx, B

KoropoM crpyKTyprrpoBaH o6cyN4aerr.mrfi uarepual. OrAeJIbHbne pa3AeJIbI rrooBIIIUeHbI

Susuro-xuMr{trecKr{M 14 ToKer4KoJrorr4qecK[M csoficrna]a IIAy, ocoSesuocrsu

HopMr4poBauur ue$TerrpoAyKToB B rIeJIoM 14 orAeJIbHo rpyrrrtbl nAy B peBrI4rIHbIX

o6rexrax oKpyxaroqefi cpe4u n Poccnl,r rt pfl,Ie crpaH" Oco6oe BHI4MaHI4e yAeJIeHo

o6racrsu 11pnMeueHprfl, r4crorrHr{KaM rrocryrlJleHu.s IIAV B oKpyx{arcuyrc cpeAy' a



TarcKe cnoco6aM I,IAeHTI,I0I4KaUr{u r4crorrHr4KoB nocryrrJreHna.g rpynn KoMIro[IeHToB

ue$renpoAyKToB B pa3rl4rrHrre o6rexur. B pa6ore oxapaKTepr43c)BaHbr cyulearByrculrde
MeroAbI olpeAeJleuux ueQre[poAyKToB, a raKxe anuoaruqecKr4x yrJreBoAopoAoB 14

IIAy B AoHHrIX orJloxeHl4.rrx. llogpo6Ho paccMo'qpeHbr Fra3rr4rrHbre Rapr4auTbr

rrp o B eA eH r4 s. q aluiit aHaIwr3a lrp u o rrp eA eir eur4 14 aH aJr r4To B .

Bo nropoii rJIaBe [peAoTaBJreHbr AaHHbre o6 o6rerrax r{ccJreAoBar{r4.rr,

racnoJrb3yenaux nplr6op ax r4 o6opygon aHuu.

Tperrn rJraBa nocBflIqeHa paspalorKe MeroAr4Kr4 olpeAeJreHrrf, rrpnopr4.Terubrx

lIAy B AoHHrIX orroxeHl4qx MeroAoM BSXX co cnenrpoSlryoprlMerpr4qecKr4M

AereKTpIpoBaHI4eM. ,4rr 4ocruxreHu-s MaKcr4MtulbHofo rz3BJreqeHr{r aHaJII4'roB Id3 AoHHrIX
orJIolI{eHI4fi upe4noxeHo I4cfloJrb3oBaHr4e gKcrparoHTa, coAepx&r{roro cMecb HecKoJIbKtrx

opraul4qecKl4x paorBopurerefi u o6ourosaubr r4x $yHrqrau. llpone4eubr gKcneprrMeuTbr

lro oIIeHKe cre[eHrr I43BrerreHlrr KoMnoHeHToB neQrenpoAyKToB tlr3 AoHrrbrx o'r.uoxeuufi
c [oMoIrIbIo pa3JrI4rrHbIX cnoco6os gKcrpaKrlr4r4 (rraexauu.recrcoe [epeMeIIMBaHr4e,
yJlbrpa3ByKoBat obpa6orxa 14 oKcrpaKrlrr.f, B arrlapare Coxclera). OdocuonaH nrrdop
SKcrpaKIII4I4 Ha tvlexaHurrecKoM Bcrp.rrxr4BareJre, KaK Hau6olee eSSexrnnrrol,r Lr

Ao crynH oM AJrr [p ilKTnrre cxo ft p eal z 3 a\vLr cno co6 ou.

Atts ycrparleHl,I.a BJII4flHIlt Merrraroqux cooKcrparr4pyroulrdxas BerrlecrB u
pa3AeJIeHI4t oKcrpaKroB Ha Qpaxqura AByx rpyrn KoMror{eHroB HeSreupoAyKroB
I4crIoJIb3oBaH Merc)A KoJroHoqHofi xponaarorpaSuu Ha crrJu4KareJre, rro3BoJlttouraft u:l
oAHoro sKcrpaKTa AoHHbrx o:rloNesrafi [poBoAHTb onpeAeJreurae zurraSaruuecKrrx tr
apoMaTr4rrecKr4x yfreBoAopoAoB.

llo4o6pauu ycroBl4.l rpa4r'reuruofi roAaqr4 [oABr{}K[roro pac'rBopr.rreJu AJrs

nau6olee qerKoro pa3AeJIeHI,Ifl, vrt1unvrAyaJrbHbrx lIAy MeroAoM B3}I{X, Bbr6paHbr

AJII{HbI BOJIH eos6lrvgsnprfl vr SnyopecqeHrlr{r{ r4H4r4BprqyrlJrbHhrx IIAy Am uoJryqeur4.f,

M aKCI4MfUIb H O f O aH aJIrrTI4qeCKOrO ClIf HaJIa OT Ka]KAOf O OTAeJIbHOTO CO eAilHeHI{lI.
rlernepran uraBa orll4cblBaer rrpoueAypy npoBeAeHr4fl gKarrepr{MeHToB AJrs

MerpoJlorl,I.recKo[ arrecrallur4 MeroAr,rKr4 orrpeAeJreHr4r rrpr4opr4TerHbrx [-IAy r] ,4oHHhIX

orJIo)KeHI4-f,x. Meqlonorl4qecKl4e xapaKTepr4crr{Kr{ MeroAt4K}r r43MepeHrllr rrpuop?,{lreTHbrx

lIAy ycraHoBJI{3HbI couracHo peKoMeHAarrr4rM no MexrcfcyAapcr:neuuofi
craHAaprlara:!:z'la PMf 61-2010. Mero4ura BKrrorreHa B foc1,4apc'rneuunft peecrp
MeroAI{K KoJII{rree'rBeHHoro xr4Mr4qecKoro anurvga v oueHKr4 cocrojfiHl4.rr o6texron
oKpylKaloqeft cpep,u, Ao[yUeHHbIX AJrf, rocyAapcrBeHHoro gKoro,rr,rqecKoro KoHTpoJnf, r4

Monl4ropl4ura (caIa,uererlberBo o6 arrecrarlrEn Ns 537.RA.RIJ.311345-2017).
B nsrofi rJIaBe rIpI4BeAeHbr pe3yJrbrarbr alpolagu paspa6oransoft MelroAr{Kr4

o[peAeJleHr.u napaSI4HoBbIX 14 apoMarr4rrecKrrx yrJreBoAopoAoB Ha tsoAHbrx oonerrax c
paslnvuofi aHTponoresnofi uarpysrcofi . llpoauur43r4poBaHbr npo6u AoHrrbrx oruoxesufi
o3epa Eafiral, pex [ou, Tenaepuun, Meprnrrfi loneq. ,{ra ncex npoaHaJrr43r,rpoBaHHbrx

npo6 irpoBeAeHa Ia4eurvSuKaIII4r HcrorrHr4KoB [ocryr]Jrelfrr4rr yrJreBoAopo,4oB. C
I4CnOJlb3OBaHI,IeM lA3BeCTHbrX Kpr4Tepr{eB feHe3rrca yfJreBoAopoAoB floKa3arlo, qTo B

6oruItruncree npo6 o6HapyxeHHr,re lIAy r4Meror nlrporeHHoe nporcxoxAeHr{e, a



[apaSI4HoBbIe yilIeBoAopoAbl I4MeIor He roJrbKo aHTporroreHuoe, Ho u ecrecrBeHHoe
IIpor{cxoxAeHr4e.

{ocronepHocrb pe3yJrbraroB, o6ocHonaHHocrb HayrrHbrx no.noxeunfi,
BbrBoAoB rr peKoMeHAaqufi

llpone4euur,te B.E. Korosofi l{ccJreAoBaHr4r coorBercrBy}or rer{.qeHq4{M
p€I3BI4'rI{-[ COBpeMeHHhIX MeroAoB a:F.arru3a u BbrrroJrHeHhr Ha nucclxoe$sexrunuou
aHaJII4TI4qecKoM o6opygoeaiFtuu.IloloNenu{, BrrnocaMbre Ha 3arrll,rry, orBer{alorlIeJII,r r4

3aAarIaM pa6oTbt, I4MeIor Hayr{Hyro HoBpr3Hy r,r reoperr4rrecKr{ o6ocHosaHu. Buno.{hr rro
paoore AocroBepHbl, qro cJleAyer v3 npeAcraBJreHHhrx pe3yJrbraroB upoBe,4eHHbIX
sKcrrepr{MeHTOB.

Arrecraqul paspa6orasuoft MeroAr4Kr{ orpe4eJreur4.rr IIAy npoBeAeHa B
coorBercrBvrrr Q r:pe6onauurltz 4eficrByroq[x HopMar]rBr{brx AoKyMeHToB n clblaoru
craHAaprl43ar]l-rv, M:erpoJlorvrr4 v B coorBercrBr4u c rpe6oeaulr.rrMl4 3aKo:HoAaTeJrborBa rro
o6ecneqeHl{ro eAI4}IcrBa I43Mepeunfi n la6opar opvu OfEy (fXI,l[>, aKKpeAHToBaHHoro
B Halll4oHiulrnoft clrcreMe aKKpeAI{TaIIpIr{ B o6nacru o6ecne.reHr4.rl eA[HcrBa usuepeuufi
AJr.f, BbrrroJrHeHrrr pa6o'r IIo arrecrawu MeroAr{K usuepeuufi.

Pesylrrarrr uccle4onanuft trpolxJrz rrrr4poKyro anpo6aquro, AoJroxcerrhr Ha
MHoroqI{cJIeHHbIX HayqHbIX xou$epeuul4tx (n anropesepare uepequcJreuu 23 qcbrJrKr4

Ha Marepl'Ialrr ronr$epenUrafi). llo rraarepriulaM Al4cceprarluu ouy6naKoEaHo 4 c,rur'r s
peKoMeHAoBaHHbrx BAK PO perlercr4pyeMrrx HayrrHhrx vs1a1uflx. flparrlrqecKa.f,
HoBr43na r4ccJrenoBa.Hr4r rroATBepxAeHa rrareHToM p@ ua uso6pereune.

O6urrapnrrft Su6nuorpa$uuecxvtfi u ercueprzMeuTaJmurrfi Marepr4aJr, [oryr1s11s"r7
coI4cKareJIeM JII4qHo, rpaMorHo o6o6r!eH 14 He BbI3bIBaer couueuufi. lucceprar\ufl, u
anropeSepar r43Jrox(eHhr coBpeMeHHhrM HayrrHbrM {3brKoM. Brrno4u orpa}Karor HoBra3Hy,
lpaKTl4qecKyro 3Haql4Mocrb I4 cyrrlHocrb r4ocJreAoBaHr{r. Anropesepar coorBercrByer
coAep)KaHr{ro Aprcceprarlr4oHHofi pa6orrr.

{uccepraqralr B.E. Korosoft orBeqaer crerlr4aJrbHocru 02.0 0.02 - agiluarr,{qecKilr
xkrMus', [ocKoJIbK)/ B l{efi paccMorpeHbl Borlpocbr MeroAl4qrecKofo o6ecue.reula.fl
xI'IMI'IqecKoro aHaJIIr3a, TeopI4I4 r,r [paKTr4Kra npo6onoAroroBKr4 B aglarrh1tr]v.r.{ecKo.ft xvrMuu
v auurrzaa o6rexron oKpyxarcUefi cpe4u.

3uaqeuue pe3yJrbraroB Aucceprarlru AJrfl Haynn H rrporr3BoAcrBa
Teopern.recx:r4e 14 [paKTr4qecKr4e pe3yJrbrarbr, iloryrreHHbre) B AuacepraquouHof

pa6ore B.E. KorOuofi, npeAcraBJl.[Ior guaqur:emurrfi r{}rrepee AJrn clequaJrr4croB
BV3os, oprauusaqufi u rIoApa3AeJI euuit, 3aHr4Marorufixcfl BorrpoaaM[ pa:pa6orru
MeroAI4K aHaJrur3a oOnexron oxpyNaroqefi cpeAbr u orleHKlr trx 3alpr3He[rHocrl4
yfJreBoAopoAaMV.

K pa6ore r4Merorc.{ cJreAyroque 3aMeqaHr4r:

1. HassaHue pa6orrr He coorBercrByer npo4erauHoft pa6ore, TaK KaK K
ocHoBHbIM KoM[oHeHTaM ue$tenpoAyKToB orHorcrrc.f, He 'roJrbKo
yruIeBoAolpoAhl pa3JII4qHbIX KJraccoB, Ho r4 cMoJrbr r4 ac(lalrreubr, KOTop6re B

cI'IJIy cBoefi ycrofiuuBocrl4 c reqeHr4eM BpeMeHr,r HaKanJrr{Balo,rc.f,, oco6enHo e
AOHHbIX OTJIOIT(eHI4'X.



2' llprz oueHKe cre,,eHll paspa6oraHHocrr. TeMhr r4ccJreAoBarrrr4.rr He yKagaHaIlrllpoKo HcIIoJIb3yeMat MeroAI{Ka onpeAeJIeHI,It []lkropr{TerHblx ilAy BAoHHhrx orJroxeHr4rrx (op.r.31.2007.0354g), no"opu.r ru**, ocHoBaua HaIICTIOJI'SOBAHVIN BSXX C QTTYOPI.MCTPI.FIECKAM ACTCKTLIPO,U";; 
';

rpaAr4eHTHOM pexnMe.

3ax.nroqerrue

cAelauurre 3aMeqaHrr-[ HOC.IT'racrHrrfi xapaKrep r4 He cfpaxarcTo.'r ua oorqeftIIoJIoxlITelrHofi oqeHKe I4ccJIeAoBaHLIr. lzccepraqzr trcorosofi Ba;renrugrrEsreHresnrr Ha TeMy <Oupe4eleuue KoM[oHeHToB ue@reupo.qyKToB B ,qoHHbrxorroxeHLLsx MeroAoM arrcoxoe6sextznuofi NzArcocruofi xpoMarorp afiuu cocnerrposJlyopkIMerpl4qecKr4M 
AeTeKTIipoBaHrdeM)) .f,Br.serc.fi garoH.reHuofi HayrIHo-rnanraouxaqzouuofi paootofi. lracceprarlrroHHoe rrccJreAoBaHrae B.E. KorosofiBbr[oJrHe'o Ha BbrcoKoM upo@eccuoHaJrb'oM ypoBHe, co.qepxI4T 60muofi3Kclepl4Meuralrurrfi MaTepI4€uI u upopa6otxy uayuuoft HoBH3Hhr rr upaKr'rrecKofi

3HaqVMOCTLI.
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