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5uotorun BHyrpeHHI4x BoA uw.I4.lr.flatasnua Poccuficxofi aKaqeMkrr4 HayK (OfE)rH
I{BBB PAH) Ha AI{ccepraIIHoHHyro pa6ory L[ouan Haramu lOprenHu <CosMecrHoe

AeficrBl4e cBera, TeMleparypbr Lr o6ecue.reHHocrr'r a3oroM Ha cKopocrb pocra r4

coAep)KaHl4e xJlopoQunna 4 y MopcKr4x AraaToMoBbrx BoAopocnefi>>, upe4craBJreHHyro Ha
cokIcKaHple yvenofi cTeIIeHI{ KaHAr'rAaTa 6uororvqecKr{x HayK no c[eqvaJrbHocTr4

03 .02.1 0 - rra4pb6raonoru-s

Znrepec K BIrvrflHr4ro Qarcropon cpeAbr Ha Szszonou4qecKoe cocro-flHr4e

no,4opoclefr He yracaer Ha rlporf)l(eHr4r4 nocJreAHr4x 50 Jrer, vr uccneAoBa]HiLrfl

MexaHI43MOB al.AnTarlkrLr sOrOCUUre3r4pyrOqrAX paCreuufi K Me sroqr4Mc-f, ycnoBrr-rrM

eHe[rHefi cpeAbl ocrarorc-f, eocrpe6osaHHrrr4u. B npzpoAHbrx ycnoBn.nx pocr

BOAOpOCnefr UCrrrrbIBaeT KOMTIJIeKCHOe B3ar{MOCB-f,3aHHOe BJrZ-flHr4e BHerrrHr,rX Qarropon,
B pe3yJlbrare qero lI3MeHeHVe oAHoro Sar<ropa Breqer 3a co5ofi r43MeHf,rorqeect

geircrnnn lpyroro. BonuuzHcrso pa6or HanpaBneHo Ha r43yrreHrae s$Qexra,

Bo3HuKalorlero rIpH Bapvar\r4flx oAHoro v3 Qarropon. lloerovy aKTy€urbHocrb u

cBoeBpeMeHHocrb ALIcceprarlnoHHofr pa6orrr H.IO. TTTouan, qenb roropofi 3aKrroqaerct

B OrIeHKe COBMeCTHOTO AefrCTBkrr TUHpOKOfO Ar4arrasoHa BeAyrqr.rx Qar<TopoB pa3BrTr4fl

QzrorutauKToHa - rrHTeHcI/tBHocrI4 cBera, TeMneparypbr v o6ecneqeHHocrtr KJreroK

a3oroM He BbI3bIBaer coMHeHH.a. ilns Aocrr,rxeHprr erofr qenr4 cQopvrynlrpoBaHbr

KOHKpeTHbIe 3aAAqV IaCCIeAOBaHVISj BKIIOqarOUIr{e OrIeHKy COBMeCTHO|O Ier4CTBr4fl

r4HTeHc[BHocrr4 cBera u reMneparypbr, r{HTeHcr,rBHocrr4 cBera u o6ecneqeHHocrr4

a3oroM Ha cKopoorb pocra Ar4aroMoBbrx BoAopocrefi B rrrlrpoKoM Avrana3oHe I43MeHeHr'rt
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KaxAoro pr3 Qaxropon, a raKxe paspa6orxy MoAeJrr,r, nosnolxroulefi oneparr4BHo

orleHr4BaTb cooTHorrreHrze opfaHr{rrecKofo yfJrepoAa

rlepHoro Mop.s B 3LrMHe-Bece:r'uuir nepuoA. [tn
I,I3MeHeHIle cBeroBbIX 14 TeMneparypHbrx ycrronuir ux pocra n pa6ore lrcrroJrb3oBaHbr

zHQopnaarlrBHbre oKoJroro-SzsuonornqecKr4e

nepBr4rrHoro 3BeHa r{ efo QynrqzoHanbHyro

pocra, coAepx{aHl{e xJlopoQrarra, orHorrreHr.re (yrnepo4/xnopoQznl>> (C/Xl).

pocra LI coAeplraHkrfl xnopoQzJlJra B KJrerKax BoAopocJrefi, npu a3JrzqHoM correraHlru

I4HTeHcI4BHocrI4 cBera, TeMrleparypbl Ir odecue.IeHHocrr4 €t3oroM B IxIzpoKoM ALIanzBoHe

I{3MeHeHI{t KaxAoro Qarropa. AHa orIeHKa coBMecrHoro BrrLrflHzrfl. r4ccneAyeMbD(

Qarropon Ha I43MeHeHI4e ClXt nplzr Bbrcorofi zHreHcr4BHocrrr cBera. 3rcnepzvreHT€urbHo

AoKa3aHo, rITo B ycnoBl4.ax cBeroBoro Hurz6upoBaHurfl eS$ercr coBMecrHoro 4efrcrBvrfl

I4ccneAyeMbIX Qarropon rpeBbllxaer cyMMy BrrkrflHvrfl Ka)KAoro vr3 Hr4x. Blepnue
ycraHoBJIeHo, rITo rIocJIe vcqepnaHprfl asora B cpeAe pocr BoAopocnefi Phaeodactylum

tricornutum npoAonx(aercfl 3a cqer BHyrpr4KneroqHoro 3arraca groro oJreMeHTa.

Vlzyueta ALIHaMI4Ka cBeroBoro unru6upoBaHLrs. cKopocrr4 pocra vr Soroor<ucrreHnfl
xnopoQuJIJIa B KJIerKax npu qeficrBkrur cBera eHcoxofi r4HTeHcrrBH crr4 r4 [ocJreAyroqero

aAanralllloHHofo BoccraHoBJIeHLIr QyurqzoHamnofi aKTuBHocr BoAopocnefi s grr{x

ycJroBr4.rrx.

Teoperuuecnaq 3HaqrrMocrb

Anropona nonyr{eHbr HoBbre AaHHbre o 3aKoHoMepHocrrx I{3MeHeHr4.f, cKOpOCT{

pi6oru 3aKnloqaeTc.fl B pa3BLrTLrV

QyH4aueHT€uIbHbIX sHauuir o QusuonorrrrrecKux npoqeccax, rporeKaroilIr4x B KJrerKax

no4opocleft, a raKxe crparerLru vrx al.arrTarluvr K ycnoBr.rrM cyrqecrBoBaHkrfl,.

BrrssneHHble 3aKoHoMepHocrl{ I43MeHeHufl cKopocrr4 pocra 14 coAep)Kanr4fl, xnopoQranna

y MllKpoBoAopocnefi rrpu coBMecrHou 4eficrBrrrr ocHoBHbrx a6uorv'aecKlrx Sarcropon
cpeAbl Moryr 6um I4crIoJIb3oBaHbI npu MoAemHoft orIeHKe 6zouaccu z nepnzvnofi

rIpoAyKIII4z QurounaHKToHa Mzponoro oKeaHa. IlparcruqecKaq 3Haqr{Mocrr pa6oru
olpeAeJlfleTc-s Bo3MontHocrbro I4cnoJrb3oBaHvrfl AaHHbrx [pv HHTepnpeTarJLrvr

pe3ynbTaToB MoHIaTopIIHra MopcKLIX BoA, a TaKlKe I4c[oJlb3oBaEufl AaHHbIX B

6uorexHo rrorr4kr MaccoBoro KynbruBrrpoBaHr{.rr Mr4KpoBo4opocnefi .

[uccep'taryux, cocro-lnlaq u3 BBeAeHI,If,, rrlecrl,I fJIaB, BbrBoAoB, rtepeqHt

corcparqenufi vr ycJIoBHbIX o6osHavenuft, r{3Jrox{eHa Ha I49 crpaHr{qax,

rpornnlocrpl4poBaua 28 pLIcyHKaMu u 8 ra6rHqauu. CnvrcoK nr.rreparypbr BKrroqaer

186 naurrrenosaHufi , 133 Lr3 Hkrx - r{HocrpaHHbre.

Bo BBeAeHLru orpax{eHbl Bce Heo6xo4ularre gneMeHTbr pa6orrr: o6osHa.reHa

n xnopoQr4rrra n QzronnaHKToHe

BbIqBJICHI4fl OTKJII4KA KJICTOK HA

IIOKa3aTeJII,I, OTpaxarcqUe COCTO.SHLIe

ponb B MopcKr4x 3Kocr4cTeMax: cKopocTb

aKTyanbHocrb rlpo6reuu, cQopuynr4poBaHbr rlenb 14 3a4a'tu uccneAoBaHvrs, HayqH€r.f,
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HOBH3Ha, TeOpeTLIqeCKat kr [paKTI4rIeCKa.S 3HarrI4MOCTb, 3aIrIZrIaeMbIe IIOJIO)KeHZ.I,

nl4qHblfi BKJIaA aBTopa. Bce eru acrleKTbr nocneAoBareJrbHo pacKpbrBarorc.rr B ocHoBHoM

c oA epx aH vrvr AIlc c epr ar\w.

I.naea 1 npe4craBJlter co6ofi o6:op nr{Teparypbr rro reMe Arrcceprarlzonsoft
paooTbl, B KoropoM paccMorpeHbr Bonpocbr BrrvflHlrf r.rHTeHckrBHocTI4 cBera,

TeMnepaTypbl H o6ecne.reHHocrrr asoToM Ha cKopocrb pocra BoAopocneft n cogepxaHHe

xnopoSznna B vrx KJIerKax. OrNte.IeH 4eQzqur r'rMeroult4xc.rr AaHHbrx Anfl orIeHKr4

coBMecrHoro leircrnu'' yKa3aHHbIX Qarropon Ha crpyKrypno-@yHrcqr4oHirJrbHbre

rIoKa3areJII,I BOAOpOClefr. onZCaHU OCHOBHbTe rrOAXOAbr K MoAenr.rpoBaHl4ro coAepx(a:Flvrfl.

xnopoSzJIJIa B KJIerKax BoAopocJrefi e saeucr.rMocrr{ or ycnoBr4fr zx pocra

Iraea 2 - uero4LIr{ecKa.a. B nefi AaHa xapaKTepucrvrKa o6rercron r4ccneAoBaHprfl -
uLJIbronorI4qecKLI rrLIcrbIX Kynbryp MopcKr4x Ar4aroMoBbrx BoAopocnefi Phaeodactylum

tricornutum (Bohlin,

Skeletonema costatum

9KCrreplIMeHTarrbHbrx

1897), Itlitzschia sp. J\lb 3 (llpouxzna-JlarpeHro, 1955) vr

(Cleve, 1873), Koropbre rpaAr{rlr4oHHo Lrcnonb3yrorcr B
pa6orax. llo4po6no orrr{caHbr ycnoBr,rr KynbrrlBr{poBaHr4.rr

BoAopocnefi u uponeAeHl4e sKcnepI4MeHToB (upo4onNrireJrbHocrb, rrzrareJrbHbre cpeAbr,

cBeTOBbIe u TeMIIepaTypHbIe ycIoBLI.s, coAep)KaHl4e aZOra), a TarcKe MeToAbr

orIpeAeJIeHI{t I4 pacr{era paccMarprrBaeMbrx [apaMerpoB (co4epxaHr4e xnopoQzua,

opfaHur{ecKofo a3ora, HI{TparoB u opraHurrecKofo yfnepoAa; yAenbHzur cKopocrb pocra

nogopocnefi).

B rJIaBe 3 paccMarpLrBaercfl coBMecrHoe 4eficrnze rrHTeHcr{BHocrI4 cBera u
TeMrleparypbl Ha MaKcLIMEUIbHyIo yAeJrbr{yrc cKopocrb pocra Ar4aroMoBbrx BoAopocnefi.

a

IlpoaHallu3kIpoBaHbl cBeToBbIe 3aBI4OI4MOcTI{ cKopOCTLI pOCTa npl.d paSlZunoz

TeMrleparype B ycJIoBI4tx cBeroBoro nr{Mr4TkrpoBaHr4s, 14 nucorcofi ocBerrleHHocrr,r.

floKasaHo, qro e$Qexr coBMecrHoro Aefi TBLrfl. r{ccJreAyervmrx QarropoB rrpeBbrrrraer

cyMMy BIrr4flHr4A Kax(Aoro I43 HLIX, 14 cHr{x(eHr4e reMrreparypbr ycvnvrBaer usru6upynqee

4eficrnue cBera Ha pocr BoAopocnefi. VcraHoBJreH TeMrreparypnrrfi onrr4MyM pocra

Ar{aroMoBbrx no4opoclefi, or{eHeH reMneparypHufi r<oeQSzqrleHr Q10 npkr

orITI{M€uIbHbIX cBeroBbIX ycnoBr4{x, roroprrft coorBercrByer TI,IIIoBrIM Anfl

6uoxutvtuqecKLrx p e arcqufi Be Jrr{rrr4HaM.

fraea 4 nocB{IrleHa coBMecrHoMy 4efrcrnuro cBeroBoro vr reMrreparypHoro

Qarropon Ha coorHolxeHl4e yrnepoAa vr xnopoQunna y Ar4aroMoBbrx no4opoclefi.

flora":aHo, qro Avrana3on l43MeHeHrzrr ClXt oilpeAensercr cBeroBbrMr4 Lr

TeMrleparypHblMz ycJIoBI4tMLI Bblparlr4Banvrfl. no4opocrefi. Paccuorpeno Brrtrltlnue

TeMrleparypbl Ha I{3MeHeHI4e orHorrrenus ClXl rrprr cBeroBoM HacbrrrleHr4r4, cBeroBoM

uuru6npoBa]F'Lrv Lr cBeroBoM nvMLrrvpoBaHprn pocra no4opoclefi, BKrK)qat



3KcrpeMaJIbHo HH3Kyro ocBelrleHHocrb. lloHrzxesze reMneparypbr B oKcrrepLrMeHTe

TIpIIBoALIT K rlpofpeccl4pyloqeMy yMeHbrrreHr4ro coAepxaHr{r xnopo$znna B KJrerKax,

BbI3BaHHOMy CHI4)KeHI{eM CKOpOCTI4 CI4HTe3a IILrrMeHTa, V K yBenr4qeH}Ilo rIoK€BATeIrfl.

ClXt. O6cyx4aercx ABa rr4tra Bo3MoxHoro arailTarJr4oHHoro orKJrrlKa

QorocznrerllrlecKoro a[napara BoAopocreft Ha r43MeHeHrle reMrreparypHbrx ycnonufi

pocra. flpoaualu3l{poBaHo BIrtrfl:nkre $oroa4aurar\uLr Ha yAenbHyro cKopocrb pocra,

KoHqeHTpaIII{Io xlopoQznna 14 orHoIrIeHLre ClXt y Phaeodactylum tricornutum.

BoAopocJrefi aAarnzpoBarbc-fl K 3KcrpeMaJrbHo MeHflrorrlr4Mct

14 coxpaH-flTb SynrqzoHanbHyro aKTHBHocrb rrpIa nucoxofi

I4HTEHCI4 BHO CTII CBETA.

Iflaea 5 nocB-auleHa coBMecrHoMy BrrvrflHuro HHTeHcr{BHocrH cBera u
o6ecne.IeHHocrl{ €BoroM Ha cKopocrb pocra r,r orHorrrerrue ClXn B KnerKax ALraroMoBbIX

no4opocnefi Ha nplIMepe PhaeodacQlum tricornutum. PaccvrarpLrBaercfl Ar4HaMLrKa

BHyrpnKneroqHoro coAeplKaHlrr yrnepoAa, a3ora u xnopoQznna rlpv pa":nofi

LIHTeHCI4BHOCTpI CBeTa B yCnOBI4tX HaKOrrLrTeJrbHOrO pOCTa KyJrbTypbr, B rrpoqecce

KoTopofo BbuIBr.sK)Tc-fl Bce cra!.vrkr o6ecne.IeHHocrr{ BoAopocnefi asorou. Orno[reHr4e

CAtr pacrer Iro Mepe cHl{xteHl4f, coAepxaHr4fl B cpeAe a3ora, npv uor'epnalvru Koroporo

pocr BoAopocneft npo4oIDKaIrcs. 3a cqer BHyrprrKneroqHoro 3al.laca groro gJreMeHTa.

flp" srrcoxofi IaHTeHcHBHocrI4 cBera v HeAocrarKe a3ora Ha6ruoAaercs cHl4xeHrre

coAepxaHll{ xJlopoQunna B KJIerKax, o6ycroeJreHHoe cHur}r{eHr4eM cKopocrlr ero cHHTe3a

u aAanTVBHbIMI{ nepecrpoirrcattu $oroczurerlrr{ecKoro annapara no4opocnefi [pr4

SoroorucJII4TeJIbHoM crpecce. llpoauarz3rrpoBaHa 3aBr4cnMocrb Mex{Ay y4enrHofi

cKopocTblo pocTa vr coAep)KaHI{eM ur3oTa B KJrerKax B 3aBr4Cr4MOCTLr OT CBeTOBOTO

penKllMa KynbrzBLIpoBaHI4-[. llpu cneroBoM nLrMr4Tr4poBaHkrv yAenbHaf, cKopocrb pocra
no4opoclefi cna6o 3aBVcI4T or o6ecue.reHHocrrr a3oroM, TorAa KaK rrpr{ cBeroBoM

HacbIIrIeHI{I4 cBt3aHa c BHyrpr4KJrerorrHbrM orHorrreHLreM CAI. llpnr yBenr4qeHrru

I4HTeHcLIBHocrI4 cBera lorpe6Hocrb BoAopocrefi B a3ore Bo3pacraer. AHalLr3 BJl4fl:nvrfl

reMrleparypbl Ha napaMerpu CN u ClXrr rpu pa3Hoft ocneuleHHocrr4 rroKzr3Eur qro

TeMneparypa onpeAeJlaer BenI4rII4Hy orHorrreHus ClXt rrpkr Bbrcorofi o6ec[erreHHocrra

€l3oroM, Ho He BIrlrfler Ha xapaKTep cBr3rr MexAy coAepxaHzeM xJropo$unna kr a3ora.

Cos\aecrHoe 4eficrnue reMneparypbr 14 o6ecne.reHHocru a3oroM Ha z3MeHeHr4e

cKopocrl4 pocra I4 coAepxaHkrfl. xnopo@zJlJla B KJrerKax BoAopocnefi noczr a44zrnnHufr

xapaKrep.

B sanepruarorqefi rJraBe 6 npI4BeAeHa MoAeJrb, paspa6oraH*afl, aBropoM Anfl
Korl4rrecreeHHofi OIIeHKI'I coorHollreHnfl opraHr4rrecKoro yfJrepoAa 14 xnopooznla B

[orasana cnoco6Hocru

ycnoBI{.f,M ocBeuIeHI,I.s

KJIerKax rlepHoMopcKoro QzronlauKToHa B 3r{MHe-necenHprfr re r4oA, KorAa B cocraBe



o6ra4aror Ar4aroMoBbre BoAopocnr4, a zHTeHcr4BHocrb cBera Lrcoo0qecrB npe

TeMneparypa -sBr-flrorc.a ocHoBHbIMI4 Saxropanrz Ia3MeHrrr4Bocrr'r napaMerpa ClXr..

A4ernaurocrr MoAeJrbHbrx pacqeroB rroATBeplKAeHa ux xoporueft cxoAr'rMocrbro c

AaHHbrMr4 HarypHbrx sa6ruoAenzfi .

B qenou ALrcceprarlur npou3BoArlT 6raronpurrHoe BnerrarJleHr.re, oAHaKo rrpu ee

lpoqreHur4 B 03 HLrK aer p fl,A Bo IIp o coB u gawe\aHuir,.

Tercr uzo6u:ryer cr4MBoJraMr,r, Koropbre yMecrHbr B ypaBHeHlr.sx. 3avreruvr, uro

JIaTVHCKI4e Cr{MBOJrbr, B OTJrr{qr4e OT fpeqeoKr,rx, rrpr4HflTo III{CaTb KypCZBOM, HO 3TO He

orHocllTc.rr K x[Mr4rrecKraM gJreMeHTavr. B pa6ore xe, K coir(aJreHr4rc, rrpr4cyrcrBylor

BCeBO3MOlKHbre BapI{aHTbI.

MHoro.{ucJIeHHbIe cI4MBoJIbI 3arpyAH.flror Bocfrpr4flTvre, a nopoft cKpbrBaror Lrrwr

rloAMeHtror 6Iaororz.recrnfi cMbIcJI. Tar, Ha c. 13 HarrzcaHo rrpo MexBkrAoByro

r{3MeHrrr{Bocrb s:r'aqe uir yrna a, Koropar o6ycroueHa pa3nu.{Hofi cnoco6Hocrbro

BoAopocnefi nomoularb cBer. @aKrra.recKr4 xe peqb vAer o6 eQQeKTHBHocrr4 pocra

BoAopocJrefi,, gttt. Koroporo xapaKTepHa Me)KBupoBas, r43MeHqr,rBocrb. Vrny HaKJroHa

Kpr4BbIx na rpaQuKax rrpucBoeHo HaI4MeHoBaHue paccMarpr4BaeMbrx rroKzBareJrefi (na

c.57 - cyrtlrr3'vr-2c-r)-t; tu c. 74 u 79 - (urC'nrrxn-t)'(vr3'rtr-2c-r)-l rz ap.). Crporo

roBopr, eAI4HI4IIbI rI3MepeHH.l yrnoB rpaAycbr, a rpr4roHoMerpr4rrecKr{e Qynrqzz
6espasuepHbl. B 4annonr )r(e KoHTeKcre yrnoBbrM xapaKTepr4crr4KaM qrrcJreHHo paBHbr

paccMaTpr.rBaeMbre [apaMeTprr. orcloAa xe cneAyeT, qTo B QopvrynzpoBKe nepBofo

BbrBoAa aKIIeHT Aonx{eH 6rrrr cAenaH He Ha raHreHc, a Ha e$QercrunHocrb pocra

eo4opoc.neft.

B ocupu.arue reKcra 3arpyAH.f,ror r4 MHororrr{cJreHHbre quQponrre AaHHbre, Koroprre

6ruo 6u JrorlrrrHo 14 yMecrHo npr4Becrr{ B BlrAe ra6luq. lIpH groM c rpyAoM

BOCIIpI4HZMaIOTC' IpOMO3AKLIe HaLIMeHOBa I4rI IIOKa3aToIIoLI, KOTOpbIe BbIfJUIAenI{ ObI

rpoqe Lr AocrynHee B BLrAe o6H.rHofi lpo6u.
Kax4ax rJIaBa ALIccepTaIILILI 3aKaHql'IBaercr 3aKlroqeHr4eM, rITo BrroJrHe JIorIzqHo,

HO, K CO)KZLIIeHI,IIO, STLI pa3AeJIbI HITKaK He O3afJIaBJIeHbr.

Ilureparypa B TeKcre Al4ccepra\uv npr4BeAeHa B Br4Ae [opsAKoBbrx HoMepoB, qro

3aTpyAHf,eT O3HaKOMJIeHLTe peIIeH3eHTa C r4CTOqHr,rKaMI4 pr yBenkrqr4BaeT BepOfTHOCTb

ourz6ox npu III4TI{poBaHHI4. Boree pacnpocrpaHeHHa.r uyyoluat Sopua - rlr4rr{poBaHr{e

B BuAe Qavnnuil llpu yrIoMI4HaHI{kr aBropoB B reKcre (eclu sro He 6u6nuorpaSzuecxa.u

ccum<a) cneAyer IpLIBoALITT Qauunvro v LrHr4r\vranbr, rrro coorBercrByer rrpaBr4naM

pyccKoro.f,3blKa, a rarcKe cBnAerenbcrByer o6 ynaNeHr{r{ K rrccneAoBareJrf,M. O6paqaer

sa ce6g, BHI4MaHI4I apxavl^Hocrb I4cIIoJIb3oeaHHofi JlllTeparypbr: r43 Bcero cnr4cKa roJrbKo

27 pa6or (zs Hzx roJrbKo 9 znocrpannrrx) ony6ruroBaHbr rrocJre 2010 r.



3aroronor ra6rzqrr 1.1 He coorBercrByer

rlprrBeAeHbr pzBnlrqlr-fl rroKzrarerefr He Anr BHAoB,

ee coAepx(aHr4ro, [ocKoJrbKy n Hefi

a Anfl. orAenoB no4opocneft.

Ha nrzrpoQororpa$urx BoAopocnefi (pzc. 2.I) rryunsro rrpr4BoAr4rb uacrura6Hyro

JrLrHeLrKy.

B rerccre 14 rloApl4cyHo.rHofr noArII4cH K p14c.3.1 neAocraroqHo rronHo pacKpbrro

ero coAep)KaHLre) B cB-s3n c qeM Bo3Hr4Kaer Borrpoc, rrro xe r{JrJrrocrpr4pyror rpaQurv f,
I, E: cBeroBbre 3aBLrclrMocrr4 cKopocrr4 pocra BoAopocnefi or Hzsrofi ocBerrleHHocrr4

LrJrrr or reMrleparypu. llocttonbKy aHaJrorr4rrHbre BeJrlrqrrHbr Ha pr4c. 3.3 u 4.2 npuseAeHbr

LIMeHHo Afi.f, TeMneparypbl, To co3Aaerc.s BreqarJreHrre, qro ropu3oHT€rrrbHbre ocz (p"r.
3.1 f-E) orun6o.rHo o6osHaqeHbl oHeprerrzr{ecKzMr4 cBeroBbrMLr eAr4Hr4rIaMLr.

B nrrnoAe 2 6uro 6rr npaBl4nbHee rrlrcarb, qro BburBJreHHar 3aKoHoMepHocrb

BIrtrflHvrfl. cBeroBoro Sarropa BepHa He Anfl Bcex Ar{aroMoBbrx no4opocnefi, a g.nfl.

zccJreAoBaHHbIX KynbTyp.

B conpeueuuofr aJlbroJlorzqecxofi HoMeHKJrarype cr{He3eJreHbre BoAopocnr4

(uuruercx cnnrHo ) npl{Htro Ha3 bIB arb quan o 6 ar r epvrflMr4 vnr4 rluaHo np oKapr{oraMn.

Hero.IHocrr AorlyrleHa rIpI4 orrpraaHprrr Phaeodactylum tricornutum (c. 39), B

KOTOpOM IOBOpLITCX O6 O4ztlnOTIHbTX KJTeTKaX AByX Br,rAOB. Ha CaUOVT Aene - BLrA OAtrH.

Pa6ora ocHoBaHa Ha coorHolrreHr4r4 ClXt B KJrerKax no4opocnefi, oAHaKo

QarruvecKl{e KoHIIeHTpaIIuu yrnepoAa ra xnopo$vrra Mox{Ho nairru roJrbKo na puc. 5.1.

flocromry upesruuafrHo BbrcoKr,re KoHrleHTpar\vv xlopo$zrua, lonyr{eHHbre B

KyJlbrype , He rr4rrr4tlHhl An-r rlplapoAHbrx BoA, To aBTopy cJreAoB€Lrro 611 6olee ocropolKHo

r{crroJrb3oBarb r{x rrprr co3Aanvrv MoAenr4 Arr-a rrpr4poAHbrx ycnonzfr.

C4enannue 3aMerraHI4-l He BJrr4-rrror Ha rroJrolxr4TenbHyro orIeHKy Ar4cceprarluoHnofi

pa6oru H.IO. L[ouan LI Hoc.ar AI4cKyccuonurrft Hnr4 peKoMeHAareJnHrrfi xapaKrep.

Pa6ora flBIrfl,ercfl, 3aBepIxeHHbrM LIccneAoBaHzeM, HMeer BDr{Hoe HayrrHoe 14

rrpaKTr4qecKoe 3HarleHue, BbrIIonHeHa Ha coBpeMeHHoM MeToAr{qecKoM ypoBHe, xopoluo

oQopuneHa. llocraueHHble aBTopoM 3a4arilr yclerxHo perxeHbr. Pesynrrarrr,

AocroBepHocrb Koropblx He BbI3bIBaer coMHeruuit, [oflyr{eHbr Ha ocHoBe KoppeKTHbrx

JraoopaTopHbIX LrccneAoBa:e^uit, oOpaooTaHbr cTutkIcTkrqecKI{, xopoIIIo

[pounnrccrpl4poBaHbr B ra6nuqax r4 pr,rcyHKax. BrrsoAbr noJrHocrbro coorBeTcrByror

rlocraBJIeHHbIM 3aAaqaM, anropeQepar coorBercrByer coAepx{aHr4ro Ar4cceprarlr{rl.

Pesymrarrr pa6oru rrporunz aupo6aquro Ha rconQepenr\krflx pa3nrrqHoro ypoBHr r4

rrpeAcraBJreHbr n 14 ny6lzKalllI-flx, BKJrroqaroulr4x nrrb crarefi B crrerlr4aJrr,r3LrpoBaHHbrx

HayqHbur us4aHvflx, peKoMeHAoBaHHbIx BAK P@ z BAK VnpauHu (ony6nraroBaHbr Ao

3I.I2.20I4r.), ABe r,r3 Koropbrx BXoAqr e 6a3rr Web of Science u SCOPUS,9 pa6or n

c6opHzrax Marepl{tuloB I,I Te3rIcoB HayqHblx xou$epenqzfi. {ucceprar{uoHHaf, pa6ora



coorBercrByer rracnopry crrequanbHocrl4 rI{Apo5I4oJIofI4t, a raKx{e rpe6oBaHl{.flM [III.

g-14 (llonolKeHLrr o nop.rrAKe npvcyx{AeH4fl. yr{eHbD( crerleHefi)), yrBepxAeHHofo

flocraHoureHr4eM llpanurenbcrBa PO Ns 842 or 24.09.2013 r., vr ee aBrop Haralrs

IOprenna Lllovran 3acJryxfl{Baer rrpl.IcyxAe$Lrfl. yUeUOfi CTerIeH?I KAHAVTAAIa

6uoloruqecKl{X HayK rlo creqllzulbHocrl,I 03 .02.1 0 - ru4po6zolorzs.

,{orrop 6zolorzqecKl4x HaYK,

rnansrrfi nayunuft corpyAHrm na6opar opnvr

zurbroJloriavl (DegepallbHoro rocyAapcrBeHHoro

6roAxernoro yqp ex( Aonufl HayKZ I4u crraryr a 6uo toruu
BHyrpeHHI{x BoA utvr. VI.[t. IlauaHuna PAH

,.{orcrop 6zororra'recKLIx HaYK,

ne4yrqufi nayuHruZ corpyAHl'Ir na6opar opvrr

arrbroJlorzv (De4epallbHoro rocyAapcrBeHHoro

6roAxernoroyqpexrAeHtrrHayKl'lVlucruryra6uotornu
BHyrpeHHI{x BoA urv^. I4.[. llauaHuHa PAH
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Ter. (485 47)24042
Cairc: http://ibiw.ru
e-mail : mineev a@ibiw.ru, sigar ev a@ibiw.ru

Orsrre 3acJryrxaH v eA?rHornacHo o.qo6pen Ha 3aceAanuu ta6oparopl{?I ztflbroJlorl{}I

, I4ncruryra 6uolortrpr BHyrpeHHprx BoA t4M. Vl.[. flauaHuHa Poccuficrofi aKaAeMkII4 HayK,

Ha KoropoM npl{cyrcrBoB€ulll 1 1 corpy4HLIKoB.

flpororon J\b 1 or 4 rtaPra 202I r.

MHHeeea
Harams Mzxafinonna

Curapena
Jfto6oBr EereHrenHa

A


