
OT3bIB

o0uquarbHoro orrrroHeHTa

3anuqrona flerpa Oreronuua, AoKTopa reorpa$zqecKr4x HayK, qreHa-

KoppecloHAeHTa PAH, Ha AI4ccepraIII4oHHyro paSory KorenbqHerl Erarepunrr

Alerccau4poBHbl <<MurcpoeJteJvteHmbt B douuutx omnoilceHuirx npuSpecrcuwx

qK9amopuil Kpatuo), npeAcraBneHHyro Ha coucKarrue yveuofi creneHr4 Kalr^1vr1ara

reorpa$zqecKr4x HayK no cnequ€LrrbHocrr4 I .6 .17 <<Or<eaHolorrrf, >>.

O6ter<rauv vccne4oBaluufl Al4cceprarluosHofi pa6otr rBJrrrorcr AoHHbre

orno)KeHl4s upz6pexuux arearopzfi Kprrnra. Pecypcuufi Lr peKpearl[onHrrfr

rIoreHIII4€uI grl4x aKBaropl4fi s uacrof,qee BpeMr -rrBrf,ercs oqeHb nocrpeSoBaHHbrM

a.ltx eSSeKrI4BHoro eKoHoMl4rrecKoro pa3Burr4fl, IOra Pocczz, uro olpeAenrer

aKTyanbHocTb rrpeAcTaBJreHHbrx pe3ynbTaToB.

I-{enrro lzccepraquoHnofi pa6orrr E.A. Korertrxneq -flBJrrerc-r aH€urr'r3

npocrpaHcrBeHHoro paclpeAeneHzr r4 HaKorrJreHkrfl Mr4KpogneMeHToB (As, Ti, Pb,

Zn, Cu, Ni, Co, Cr, V, Sr, Fe, Mn) n AoHHbrx orJro)KeHr{rx B upu6pexurrx

aKBaropztx Kpuvra c yr{eroM BlrvrflHur krx reoxr4Mr4qecKr4x xapaKTepr4crrrK.

Ar<naropzvl, nrr6pannrte 4.nfl r4ccneAoBaHvrfl, xapaKTepr43yrorc.[, B rracrHocrr,r,

pa3nLrrrHofr unrencr4BHocrbro no,4oo6vreHa c orKpurofi qacrbro Mop[.

Hayuua; HoBr{3Ha [onyqeHHbrx B pa6ore pe3ynbraroB cocror4T B

cneAyroqeM.

Buepeue c rpI4MeHeHI'IeM MeroAa peHTreHo$nyopecqeHTHoro aHaJrvr3a

nonyqeHbl AaHHbre o6 oco6eunocrsx npocrpaHcrBeHHoro pacnpeAe rreHr4fl. 12

MI4KposneMeHToB B MopcKI4x AoHHbrx orJro)KeHr4rx npu6pexnrrx ar<raropufi

Kpuvra (6yxrrr CeeacronoJrbcKoro perr4oHa, @eo4ocuitcxvtit 3aJrvrB, KepueHcr<ufi

nponun).

Bueperre Ant Baex I4ccneAoBaHHbrx aKBaropr4fi rurarpoeJreMeHTbr B AoHHbrx

orJloxteHl{sx p€BAeneHbI Ha rpynnbr no xapaKTepy r{x KoppensquoHHbrx ce.f,sefr c

coAepx{aHl4eM copr, caco: 14 fpaHynoMerpr4qecKr4M cocraBoM ocaAKoB

(co4epxaul4eM B ocaAKax urucloit Sparqzra). llonyveHHbre B Ar,rcceprarJLrLr HoBbre



AaHHbIe O COAep)KaHI4II kr IIpOCTpaHCTBeHHOM pacnpeAerreHkrr4 r4ccneAyeMbrx

MI4KpOSJIeMeHTOB paCULtpf,rOT COBpeMeHHbre rrpeAcraBlrelli^r4fl o feoxkrMr4rrecKoM

cocraBe AoHHIIX orJroxeHl,Iit Attx aKBaropr4fi c pazrruqnofi rrHTeHcr4BHocrbro.

llparrzuecKa.fl 3Harll4Mocrb nonyqeHHhrx pe3ynbraron oSycnoBJreHa reM,

rITo pe3ynbrarbl rvaceprarJvrv Moryr Srrrr r4crroJrb3oBaHbr npr4 perueHr4r4

npI4KnaAHbIX 3aAar{ lx pafionvpoBaHtrfl, npzSpexHbrx aKBaropuit [o coAep)KaHrrro

T4 COCTABY MI4KPOSJIEMEHTOB B AOHHbIX OTJIOXTEHKI-f,X C YI{ETOM BO3MOXTHO|O

lpeBblrxeHzrl reoxl4Ml{qecKoro Sona. Kaprrr [pocrpaHcrBeHHoro pacnono)KeHr4rr

3OH C TIOBbIITIeHHbIMUI KOHIIeHTpAT\VtflMLr MrrKpOgneMeHTOB B AOHHbIX OTJrOXteHI4rX,

rIpeAcraBJIeHHbIe B paSore, Mofyr 6rrrr ucrroJrb3oBar{br npo$ranrHbrMz

BeAoMcrBaMu Lr opraHaMI4 MecrHoro caMoyrpaBJreHrrfl rrpu pa3pa6orre [porpaMM

rIO I4cnoJrb3oBaHI4Io peKpeaquoHHoro rroreHrlr4aJra npuSpemHbrx:ou Kprrnra.

Atrs AocrIDKeHI4.s qenefi ArrccepraqzouHofi pa6orrr ee aBTopoM 6stm

perxeHbr cneAyroqve 3a4al{v:-

- llolyuzru HoBbIe AocroBepHbre HarypHhre AaHHbre o coAep)KaHlrr4

MI4KposJIeMeHToB B AoHHbIX orJrolKenuflx upz6pexHbrx aKBaropuit Kprrucrcoro

[onyocrpoBa (6yxmr CeeacrouoJrbcKoro perr'roHa, @eo4oczitcxuit 3aJrkrB,

Kepveucxufi upolvrn), a rar<xe nonyqr4m ranQopMarlr4ro o6 yponnrx npeBbrrxeHr{fl

reoxr4Mr4qecKoro Qoua Anr HeKoropbrx Mr4KpooneMeHToB;

- flponec rtr aHaJrug oco6enuocrefi npocrpaHcTBeHHoro pacnpeAeJreHr4r r,r

coAeplKaHLIt MLIKpogJreMeHToB B AoHHbrx orJromeHlrqx npuSpexHbrx aKBaropuit

Kprrlra;

- I4ccteAoBarb BrI4sHue feoxr4MrzrrecKr4x xapaKTepr4crvrK AoHHhrx

ouoxenrafi (co4epxauze opraHl{qecKoro yrnepoAa, rapSo:nuta K€urbrlr{f,,

rpaHynoMerpz'recrzfi cocran) Ha HaKorrJreHr4e Lr [pocrpaHcrBeHHoe

pacnpeAeneHl4e MI4KposneMeHTOB 14 OrIeHr4Tb COOTBeTCTByTOq[e Koppenrrlr4oHHbre

CBfl3VI;

focronepHocrb npeAcraBJleHHbrx B paSore pe3ynbraroB o6ecue.reHa

lIcrIoJIb3oBaHI4eM o6opy4onaHkrfl vr MeroAr4K, oSrqenpra3HaHHbrx Ha

Mex{AyHapoAHoM ypoBHe n 4anuofi o6lacrn suauuir



luccepralll4oHHa-s pa6ora cocror{T vr3 BBeAeHr4{, rrerbrpex pa3AeJroB v

3aKIrOqeHI4S.

Bo Bee4eHuu oSocnonanrr aKTy€LnbHocrb paSoru kr HoBr43Ha

rIpeAcTaBneHHbIX pe3ynbTaToB, AaHa orIeHKa coBpeMeHHofo cocTorHr4s Borpoca,

orll,IcaHbr rzclonrcyeMbre B pa6ore MeroAr4Kr,r, oSrem lonyrreHHbrx pr

aHanu3vrpyeMblx HarypHbIX AaHHbrx, olpeAeneH Jrr4r{Hbrfi exla4 Ar4ccepraHTa v

c S opnrynr4p oBaHbr noJlo x{eHrlf, , BbrHo cr4 Mbre Ha 3 arrlr4Ty.

B ilepno*r pa3Aene <<lleozpaQuuecKefl xqpqKmepucmuKe uccnedyeuutx

aKnqmoputi>> npegcraBJreH oSsop uayuuofi nLrreparypbr o oHHbrx orJrolKeHrrrx

npz6pexHblx aKBaropuit Kprrnra c ytreroM Brrlrfl:rrvrfl ocHoBHbrx reoxr,rMr4rrecKr{x lI

reorpaSuilecKl,Ix ocoSesuocrefi $opvrnpoBaHLrfl odrerros r4ccneAoBaHkrfl..

flpzee4ena Lrcropurfl vr3yqeHkrfl r4ccneAyeMbrx ar<naropuft (CenacrorroJrbcKat

6yxra, Balarlancrcat 6yxta, Kasaurx 5yxra, @eo4ocuficrcufi 3anrvrB, Kepvencrcufi

nponrze) kr vrx reorpa$zqecKl{e xapaKTeparcrvrKkr. Arropovr [oKa3aHo, r{To,

HecMorpt Ha Solrruoe Korl4rrecrBo paHee onydnnroBaHHbrx krccneAoBartuit

npu6pexnrrx pafionon Kpuua, Aer€urbHofo aHaJru3a oco6enHocrefi

TIPOCTPAHCTBEHHOIO PACIPEAENEHI4.'I I{ HAKOIIJIEHLTfl AS, Ti, Pb, ZN, CU, Ni, CO, Cr,

V, Sr, Fe, Mn B AoHHIIX orJloxeHl{flx B 3aBl4cr,rMocrkr or reoxr4Mr4qeaKl{x

xapaKTepucrurK I4 IlHTeHcI4BHocrr,r no4oo6ueHa paccMarpr4BaeMrrx upz6pexubrx

aKBaropr4fi Kpuua paHee He rrpoBoAzJrocb.

Bo BropoM pa3Aete <<Mamepuanbt u uemodut uccnedonaHufl>> npr4BeAeHa

xapaKTepvrcrkrKapafionon pa6or z cxeMbr pacnono)KeHufl. crauUrafi or6opa upo5. B

HeM TaKlKe orrucaHbr MeroAI4KI4, r4clloJrb3yeMble n paSore AJrr nonyqeHr4-fl AaHHIIX

o feoxI4MLIqecKIlX XapaKTepr,rcTrrKax AoHHbrx ornoxeHraft B npra6pexnofi

aKBaropI4I4 Kpuvra (9epuoro naopx), Lr rpuMeHseMbre MeroAr{Ku Anfl orIeHKr4

coAep)KaHl4t Lr paclpeAeJreHr4.f, Mr'rKpoSJreMeHToB 14 T_DKerbrx MeraJrJroB B

LrccneAyeMbrx rrpr4poAHbrx o6rerrax.

Ocuony Aplccepraquounofi paSoru cooraBr4Jrr4 pe3ynbrarbr, nonyr{eHHbre

[pI4 HerIocpeAcrBeHHoM yqacrr4v aBTopa s 12 eKcneAkrrlurx B rreplroA c 2003 no



2018 rr. B o5utefi cJrontHocru, 6luo oro6pauo u o6pa6oraHo 6oree 1250 upo6

AOHHbrx orJro)KeHl{fi, n roroprrx Suro BbrrroJrHeHo onpeAeneHr4e KoHrleHTpa\uit

MHKpooneMeHroB (As, Ti, Pb, Zn, Cu, Ni, Co, Ct, V, Sr, Fe, Mn). Crour

oTMeTHTb, r{TO COHCKaTeJIeM OCBOeHbT MeTOIVTKVT OlpeAeneHr4.rr MI4KpOSJTeMeHTOB

METONOM peHrreHo$nyopecqeHrHoro aHaJrvr3a (P@A), onpeAeJreHr,rt

opfaHr{rrecKofo yfnepoAa, HeopfaHr{rrecKofo yfnepoAa. Mero4 P@A 6un

TIpLIMeHeH Anfl orlpeAeneHr4r MkrKpogneMeHToB B AoHHbrx orJro)KeHr4.f,x 6yxr

CesacrouoJrbcKoro perr4oHa BnepBbre.

[anee orllcaHa MeroAI4Ka pacqera Koppeuqr4oHHbrx xapaKTepr4crr4K.

Anrop ccbrnaercr Ha r43BecrHbre pa6orrr (Murpononrcrrafi v Ap., 1982,

Llrnarresd v Ap., 2005,1l[r,rra6aena, AxrupcKafl, 2014), B Koropbrx ro aHanr43y

AaHHrIX MI4KpooneMeHToB B rrpr4poAHbrx o6rer<rax BbrrroJrHrJrocb rrocrpoeHr{e

MarpkIII [apHbrx roppenxqzfi c qenbro BbrflBJreHr4r lrrurrrtvfl. LUrur orcyrcrBr,rq

roppelxqufr Me)KAy co.4eplKaHvrflMLr r,rccneAyeMbrx Mr4KpooJreMeHToB Lr

re oxr4 Mr4rr e c Ku M 14 x ap aKTep varvKaMr4 .{ o H H brx ou o x en rzfr .

B Tperrervr pa3Aene <<IIpocmpaHcmneHHoe pacnpeoereHue

MuKpoeneJweHmor e douuam omno)rceHunx npu6pectcHbtx aKnamoputi Kputua c

pa3ruuHbtu eudpoduuauuuecKuM peJrcuMoM)) IIo Marepr4anaM oKcrreAr,rrlr4oHHbrx

rrccneAoBauuir, nonyqeHHblx Ha IJJzIC <<SrcnepzMeHr) v IJJ1C dlpo$eccop

Bo4aHzqr<vfi> BrIIToJIHeH aHaJwrs coAep)KaHr4r vr [pocrpaHcrBeHHoro

pacnpeAeIreHLrA l{ccneAyeMbrx MZKpo3rreMeHToB B AOHHbTX OTJrO)KeHr4rX

upuSpexnrx arcraropzfi Kpuvra B rreprroA 2003-2018rr. (5yxmr

CesacronoJlbcKoro perl4oHa, @eo4oczficrcuit 3aJrr4B, KepveHcrczfi nponran).

OScyx4aercfl xapaKrep [pocrpaHcrBeHHoro paclpeAeneHrl.rr MrzKpogJreMeHToB.

Panee no4o6nar cpaBHI,ITeJIbHaf, orIeHKa oco6esHocrefi [pocrpaHcrBeHHoro

pac[peAeJreHrl.f, kT HaKorIJIeHr4f, r4ccJreAyeMbrx Mr'rKpo3neMeHToB rro AaHHbrM,

lonyqeHHblM B paMKax eAznofr MeroAr4Kr4, B AoHHbrx orJrolKeHr4rx

paccMarpl4BaeMblx rrflTvr upz6pexuux aKBaropr4f,x Kprrua, ornuqarcrluxcs.

cBOI{MI'I TeOXI4MI,IqeCKI4MLI U fIIApOnOfI4rIeCKr4MI4 XapaKTepVICTLTKAMzI k7

I{HTeHcHBHocrbro no4oo6ueHa c orKpbrrbrM MopeM - He npoBo4nnaab.



As;

Analu: 6ortrruoro o6reua gKcrreAr4ruloHHbrx .{aHHbrx rro3BoJrr4Jr

Al4ccepraHTy He roJIbKo orrpeAenr4Tb oco6enuocru [pocrpaHcrBeHHoro

paclpeAerTeHkrfl LIccneIyeMbIX Mr4KpogneMeHTOB, HO kr yCTaHOBT{Tb ypOBHr4

npeBbIIIreHI4t reoxl4Ml4qecKoro Qona Anf, HeKoropbrx Mr4KpogneMeHToB B AoHHbrx

orJro)KeHlrrx u c cneAyeMbrx np ra6p exHbrx aKB aropzfi :

- CeeacrorloJlbcKofi 6yxrrr - [peBbrrxeHrle feoxrrMr4rrecKoro $oHa no Zn,

Ni, Cr, Pb, Fe, V, As, Sr;

- Kasaqrefi Syxrrr - npeBbrrxeHure reoxrrMr4rrecKoro $oHa no Zn, Cr, Co, Sr,

- Balarlancrofi Syxru - [peBbrrxeHlre reoxr4MlrrrecKoro $ona no Zn, Cr,

Pb, As, Sr;

- (Deo4ocrzficr<oro 3urvrBa - npeBbrrxeHrae reoxr4Mr4treoKoro Sona B AoHHbrx

orJroxeHllflx 3aJrlrBa orMerleHo roJIbKo gll.x Zn, Cr;

- KepuencKoro rlponrlBa - pa3nr4qr4r B rrpocrpaHcrBeHHoM pacnpeAerreHurvr

MI'IKpogneMeHToB B oceeofi .r^acrv nponrrBa 14 ero npra6peNnofi 3oHhr,

HaonloAalorcq noHI'IxeHHhre coAepxaHrrr Bcex MkrKpogneMeHToB (uraxe

reoxl,IMl{t{ecKoro Qona) B AoHHbrx orJro)KeHr4rx rrpoJrr4Ba, a [peBbrrxeHr4e

reoxr,rMr4lrecKoro Qona B rrponr4Be orMerreHo roJrbKo grrx Zn, Ni, Cr.

B 9erneprou pa3Aene <<feoxuuwtecKue x aKmepucmuKu u

zpaHyJtoJvtempuuecrcuil cocmqr douuutx omnocrceuult npudpecrcuum arceamopuil

Kpwua u ux GJtu,flHue Hq npoqecc HeKonneHufl MuKpognev4eHmo6>>, roroprrfi

lnBrqerc-f,, Bepo-f,THo, ueHTpanbHbrM I fl 4auuofi Ar4cceprarlzonnofi pa6oru,

col4cKarelrb aHurr43l4pyer reoxr4Mr4rrecKr4e xapaKTeptrcrvrKzr AoHHbrx ornoxenzfi

npra6pexnrrx arnaropraft Kpuua v vrx Brrkrfl:nne Ha rrpoqeoc HaKorrJreHHt

MI'IKpoeneMeHToB nyreM BbI.rrBJreHr4t (urr.w KoHcrararlrzr4 orcyrcrnux) 3Harrr4Mbrx

roppenaqzfi Me)KAy coAeplKaHLrflMLr r{ccneAyeMbrx Mr4KpogJreMeHToB vr

reoxuMuIrIecKI4MI4 xapaKTepr4crLrKaMu AoHHbrx ouoxenzfi. B pe3ynbrare

BbIAeJIeHbr TpLI fpyrlnbl Mr'rKpo9neMeHToB, ypoBeHb KoHrleHTpar\krn Koropbrx

crarvcrkrrrecKll 3HaqkIMblvr oSpasoM 3aBrzcr4T or reoxlrMzqecKr4x xapaKTepl4crr4K

aoHHbIX ornoxenzfi.



B 3arc.troqenuu aBTop

Alrcceprarluonnofi pa6oru.

cQopvrynr4poBan ocHoBHbre pe3ynbrarbr

llpz o6rqevr IIoJIo)KIaTeJrbHoM Brer{arreHr4r4 o Ar{cceprarlrroHHofi paSore

Koreru.sHeq E.A., I{Meerc.f, p-aA 3aMeqatrufi. OcHosHHe 3aMer{aHr4s no-cyuecrBy:

1. K HeAocrarKaM pa6orrr Hylruo orHecrkr orcyrcrBr4e B nefi

nureparypHoro o6:opa IIo reMe r4ccneAoBasuit. Pe.m r,rAer He o KoJrr4rrecrBe

rlr,rrr4pyeMbrx r,rcroqHrrKoB (xoropoe 6onee, qeM Aocraroqnoe), a o5

rrcqepnblBarorleM o6cyx4eru4I4 coBpeMeHHoro cocro-rrHr4.rr Bcero Kpyra HayqHbrx

BorrpocoB, QBfl3aHHbrx c Ar4ooepraqraonuofi reuofi. llepnrrfi pa3AeJr,

o3afJlaBJleuurrfi <feorpaSr4rrecKa.rr xapaKTeprrcrr4Ka r4ccneAyeMhrx arnaroprafi>>,

perraer ory 3aAar{y nl{Ixb rracrr.{trHo 14 rronHorleunrrfi odsop nr{reparyprr co6ofi ne

3aMeH-f,er B HeM npeAcraBJreHbr ccbrJrKr{ Ha HeKoropbre npeAbrAyrrlr4e

LIccJreAoBaHufl', B ocHoBHoM, B LIHTepecyrcqI4X aBTopa qepHoMopcKLIX

aKBaropl4.flx, Ho Her I4JII4 rorrru Her cBeAe:auit o6 aH€urorr4rrnrrx pa6orax B Apyrr4x

Moptx u pafiolJax oKeaHa, a raKlKe o HaKorrJreHHbrx 3HaHlr-f,x oSulero xapaKTepa o

3 aKOHOMepHO CT'X II4H aMI4KI4 Mr,IKp 09 JTeMeHTOB B AOHHbTX OTJIOIKeHI4.f, X.

2. HarypHble AaHHrre Srrnz nonyqeHbr cor{cKareneM HeoAHoKparHo (lo 12

pas) e oAHLIX 14 rex Ne (znra 6rzsKrax Apyr Apyry) roqKax B reqeHr{e 16 ner c 2003

ro 2018 rr, CneAoaareJlbHo, 6rua Bo3Mox{Hocrb rrpoaH€urz3r,rpoBarb

ranSopvraqzro u o uexro4oeofi Lr3Me rrrlBocrr4 Lr o rpeHAax rconqenrp a\uit
MrIKposneMeHToB. O4naro SToro B rroJrHoM odrervre cAeJraHo ne 6ruo. Anrop

npI4BoAI4T B TeKcre Alacceprarllrrz HeKoropbre cBeAeHZf, o vrexro4oeoft

I43MeHTII,IBOCTI4 I'I OTqaCTI,I KOMMeHTI{pyeT r4X, HO He BKnrOqaeT LrX B BbTBOAbI

paooTbl, IO-BLIAI4MOMy, He Cl{Lrrafl 3TO 3aony)Kr4Baroqr4M BHr4MAHprfl pe3ynbTaroM.

Ha egrr-f,A orlnoHeHTa, oAHaKo, BpeMeHnafl. Ar4HaMr4Ka 3afp-f,3Hnrelefi Hecer e ceSe

Ba)IGyIo ranSopuaqvrw) vr oHa MofJra 5s crarb orAeJrbHbrM Lr Ba)KHbrM rrpeAMeroM

I{CCJTeAOBAHLIfl..

3. Aerop craBl{r nepeA co5ofi 14 perxaer 3aAaqy ycraHoBnenLrfl, ceqsefi

Mex{Ay KoHIIeHTparJLrflMkr oTAeJrbHbrx Mr4KpoSJreMeHToB vr feoxLrMzqecKkrMr,r

xapaKTepvcTkrKaMvI AOHHbIX ocaAKOB, OAHaKO CpeAr4 rrOCJreAHr{X paCCMaTpLrBaeT



JII'IIIIb TpkI - cOAep)KaHLIe OpraHkIIIeCKoIo yrnepoAa, COAepXAH]"4e MLIHepaJIbHofO

yrnepoAa n Qopvre Kap6oHara KaJrbrlr4flvrrpaHynoMerpr4rrecKrlfi cocraB. Koueuuo,

3To oqeHb BaxHbIe xapaKTepucrr4Kvr AoHHbrx ocaAKoB - Ho He eAl4HcrBennrre. Vro

AaeT aBTOpy ocHoBaHzt flonafaTb, qro coAepxaHr4e r4HTepecyroilIzx efo

MI'IKpOSIeMeHTOB B OCaAKaX OnpeAenreTcr r4MeHHo 3Tr4Mu BeIrLrIsuHal.'{L\ a He

KaKI{MI,I-TO ApyfkIMu? B qacrHocrvr, He I{MeJro JrH cMbrcJr paccMorperb raKx{e

rIOKa3aTeJrI4 oKI4cJII,ITeJrbHo-BoccTaHoBLITeJIbHofo cOCTotHI4fl oaanKos? HacrOnrro

r,r3BecTHo orrrroHeHTy, TaKI4e AaHHbre cor4cKaTenro AocTyfrHbl.

4. Paccyx4eHl4ll aBTopa o Bo3MoxHbrx MexaHrr3Max, orBercrBeHHbrx 3a

o6uapyxeHHble ceJIeKTI,IBHbIe KoppeJrflrlr4r,r rex r4Jrr{ r{Hbrx Mr'rKpooneMeHToB c

reoxI4MI4rIecKuMLI xapaKTepracrr4KaMz ocaAKoB o QopvrzpoBanr4Lr crofirzx

coeAl4HeHuit c opraHI4r{ecKI4MI4 rrLrraHAaMILr, cnocoSuocrz crpoHllr4r 3aMeularb

r<a-rrrqzfi, cnoco6nocru MapraHrla vr )KeJre3a oSpa:onrrnarr coScrnennyro

MenKoAI{ClepcHyIo B3Becb - orreHb r4HTepecHbr pr, cKopee Bcefo, clpaBeAnr4Bbr.

OAnaro I4x cnpaBeAnklBocrb Hr4KaK He BbrreKaer z3 AaHHbrx r4 pe3ynbraroB,

rIpeAcraBJIeHHbIX B Arrcceprar\un. CneAosareJrbHo, oHr,r yMecrHhr B [vrcKyccvrrr, Ho

AonxHbI 6urr yA€LneHbI r43 rrkrara BbrBoAoB pa6oru, npeAcraBJreHHbrx B punAene

<<3axnroqeHr4e)).

3an4e.raHzr peAaKrlr4oHHoro xapaKTepa l

1. C.9 - 3a4a'tu 3 u 4, Ha B3rn-flA orrrroHeHra, SaxrzuecKr4 4ydnupyror Apyr

Apyfa.

2. Pucyuxu 2.5 u 2.6, noMeIIIeHHhIe aBropoM B MeroAzqecrcuir Pazger^ 2,

BbIrJI.lAtr raM rlpelrAeBpeMeHHhrMrr. Ouu lorur{Hee cMorpenvcr 6rr n Pa":4ele 4,

fAe Lr nonyrreHhr cooTBeTcTByroqr{e rrM pe3ynbTaTbr.

3. B ra6nl4llax 4.1 u 4.3 so MHorr4x ro3r4rlr{qx rocraBneHbr npoqepKr4 - no-

BkIAIlMoMy, oHlI o3Harraror Hr43Kr4e Koppen-squ[. OAnaro nf{rue Sulo 6rr

rIpI4BecrI4 rII4cJIeHHbre 3HaqeHkrr. laxe He coorBercrBys rpeSyevroMy ypoBHro

3HarII4MocrIz KoppeJrflrJnn) oHr4 Bce-TaKH Moryr Hecrr4 none3Hylo un$oprvraur4ro.

tlpr,rBeAeHu raSnzqbr Koppen n\vrir Me)KIy coAepxaHr4eM

opraHrzrrecKr4M yrnepoAoM (raSnrzqa 4.5) LI

4. B Pa:4ele

M14KpO3neMeHTOB

4

W



rpaHyJIoMerpI4qecKVM cocraBoM AoHHbrx ocaAKoB (ra6tuaa 4.6). llouelay He

rloKa3aHa raKafl, )Ke ta6rrnlqa c rperrefi paccMorpenuofi reoxr4Mr4qecrofi

xapaKrepucrut<oi]. Anfl Koppe]il'f,rytfr c coAepxaH reM xap6onararcwrcgux?

Brrclta^eaHHble 3aMeqaHLrA, oAHaKo, He cHrDKaror o5ulefi srrcorcofi orIeHKr4

KarlecrBa r4 3HaqeHr4rr nonyqeHHbrx n pa6ore HayrrHhrx pe3ynbraros. B rIeJroM,

cqI4TaIo, qro npoBeAeHHbIe n 4annofi Ar4ccepraqlrounofi paSore r4ccJreAoBaHvrfl

BrIIIOJIHeHrI Ha BrICOKOM Hayr{HOM Lr MeTOALIqeCKOM ypOBHe. Ha OCHOBe

6oruuoro MacclrBa HarypHbrx AaHHbrx nonyrreHHbrx aBTopoM Ar4aceprarlr4n

ocyqecrBJleH anankr3 oco6ennocrefi npocrpaHcrBeHHoro pacupeAerreHtrs. 14

HaKoTIJIeHI{f, MI4KpooJIeMeHToB B AoHHbrx orJroxreHr4rx npzSpexHbrx aKBaropuit

Kpurraa B 3aBI4cI,IMocrLI or prx reoxrlMr4rrecKr4x xapaKTepvrervrK,

fpaHynoMeTpl4qecKofo cocraBa v fr4ApoAzHaMrrqecKofo pexfl4Ma r4ccneAyeMbrx

arcearoprafi. [nccepralqur' coAepx{I4T r4HTepecHbre BbrBOAbr o npvrrtr:rLax

BbIflBJIeHHhIX HeoAnopo4nocrefi. Cor,rcrareneM Bneperre 6Hr npr4MeHeH MeroA

peHrreHo SnyopecqeHrHoro aHa.rrvr3a trnfl onpeAeneHr4_f, MLrKposneMeHToB B

aKBaroprlrrx. Cnzcox rty6rrur<aryufi v ypoBeHb[peAcTaBJreHHbrx B paooTe

anpo6ayuu pa6o:rrr AocrarorrHbre, anropesepar orpaxaer coAepxaHne

Al4ccepraqnIa. PesyJlbrarbl pa6orrr LrMeror cepbe3Hbrfi uoren r4aJr npaKTrlqecKoro

npnMeHeHrlf, oco6enno B -uacrvr pa6orrr,

CesacrouoJrbcKofo perr4oHa (Cenacrouonrcr<ofr

llpe4craeJleHHble n paSore pe3ynbrarbr BocrroJrH.f,ror cyqecrBoeaeuvfi npo6er e

zn0opnraquu o6 oco6eHnocr-f,x paclpeAeneHnfl vr3yrraeMbrx Mr4KpooJreMeHToB B

AoHHIIX orJro)KeHl4xx npra6pemHbrx aKBaropr4fi Kpunra, Koropa-fl Moxrer 5rrru

I4crIoJIb3oBaHa 4lr pafioHl4poBaHr{fl. krccne[yeMbrx upz6pexlrbrx aKBaropzfi uo

ypoBHIo oopa3oBaHl4.f, 3oH nOBbIrrreHHOfO HaKorrJreHr4fl Mr4KpoSJreMeHTOB B AOHHbTX

OTIO)KEHI4qX.

Cya, rro npeAcraBneHHbrM pe3ynbraraM, BbrcoKar :aayvrHas, r<naru$zrc ar]krt

col4cKareJlf, colaneur,rfi He Bbl3brBaer. HecouneHHbrM Aocror4HcrBoM paSomr

flBIIfleTCfl TO, IITO aBTOp He OfpaHr,Iqr4BaeTc-s ToJrbKo aHalrr43oM npocTpaHcTBeHHofo

paclpeAelreHprt zccJleAyeMbrx MrrKposneMeHToB, a paccMarpr4BaeT BrruflIJr4e

ornocxrqefic-a K 6yxravr

Kasaqrefi, Baraxrancrofi).



feoxI4MI4rIecKI4X XapaKTepI4ATr4K AOHHbTX OTnOXeHr4r4 Ha rnx paclpeAeJreHr{e,

yrrLrTbIBAfl [pkI SToM cTerleHb LIHTeHOLIBHOcTLT BoIoo6MeHa r4ccJreAyeMblx

aKBaropI4fr c roqru 3peHvrfl QopnaupoBaHLrfl AoHHbrx orJro)Ke uit e r4ccJreAyeMhrx

aKBaTOpr4{X.

Cuuraro, qro AI4ccepraIII4r Korem.aueq Er<areprznu Arercau4poBHbr

<<MurcpoeneMeHmu e douuutx omroJrceHuflx npudpecrcHbtx eKnamoputi Rputua>>

rIoJIHocrbIo coorBercTByeT crIeIII4€uIbHoorIuI 1.6.17 <<Oreanonorr4r)) pr

yAoBneTBopf,er BceM rpeSoeaula-f,\d n.9 <dloloxe:rttrfr o npr4cyxrAeHvrkr yrreHbrx

creueuefi>>, yrBeplKAeHHoro llocranoeJreHr4eM llpanrarelbcrBa Poccvficrofi

@e4epaqrau or 24.09.2013 roAa J\|l 842, npeAb{BnreMbrM K KaHAvrIarcKr4M

AI'IccepTaIII4f,M, a ee aBTop E.A. Korertr-fluell 3acny)KkrBaeT np[cy)r(AeHvrfl y.reuofi

reorpaQzqecKux HayK rro creqv€urbHocrLr I.6.17.cTerreHkl KaH4kr4uta

<<Oxeanonorur)>.

OSuquanrurrfi orrroHeHr:

AoKTop reorpaSzqecKrrx HayK, rrJreH-KoppecnoHAeHr PAH

@e4epanrHoro rocyAapcrBeHHoro 6roAxernoro yqpex{AeHz-f, HayKr4 <<Vlttcru:ry:r

o KeaHoJr o rr{r4 r4M. lI. |I. lllapruoa a P o c cuircrcofi aKaAeMr4r4 H ayK)

3asr.flros llerp Oreroev.r

II7997, r. Mocr<na,

I4ucruryr oKeaHoJIorr{LI HMeHr,r lI.[. lllzpuroaa Poccuficr<ofi aKaAeMr4r4 HayK

Haxurruoecrcufi npocneKr,36., ren. *7 (499) 124-59-94, E-vefil peter@ocean.ru

oB llerp Oleronzq, Airro CBOE CO|JIACI4E HA BKIIOIIEHI4E MOI4X

cB.s3aHHbre c pa6orofi 4zccepraur4oHHoro

ruefiuryro o6paSorr<y.

I,I. o. gauecrr4TeJrr Ar{peKTopa no HayqHo-opraHrr3arlrroHHofi paSore

x AaHHbrx B AoKyMeHTbr,
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