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YCJIIOBHBIE OBO3HAYEHUA

BB — OnoreHHbIe BEILECTBA;

BII — 6MonpomyKTHBHOCTE;

B3 — OnoreHHbIE PIIEMEHTHI;

B1 — rereporpodnbie OakTepum;

B4 — HY -okucnsromue 0akrepuu;

I'MC — runpoMeTeoponoruuecKkas CTaHIus;

HY, NF — HedTsHbIE YITIEBOIOPOIHI,

3B — 3arpsi3HsIONIKME BELIECTBA;

OB — oprann4eckoe BEIIECTBO;

OBII — o6mas OMOTPOYKTHBHOCTH;

IHY — norpebnenne HePTAHBIX YIIIEBOAOPOIOB OakTepusimu B4;

TII — TepMoXanMHHbBIE TOJIS;

T, — remneparypa Bojsl, °C;

S,, — COJIEHOCTb BOJIBI, %o (IIPOMHUILIE);

F1, F2, F3 — noMuHUupyomue rpynisl PUTOTNIAHKTOHA COOTBETCTBEHHO -1, 2-i
1 3-i QyHKIIMOHATBHBIX TPYTIIL;

Z1 — pacTUTENbHOSIHBIN 300IJIAHKTOH;

7.2 — XUIIHBIA 300IUIaHKTOH,

CORG, DOC - o0o3HaueHHE KOHIIEHTPAIUH PACTBOPEHHOTO OPraHUYECKOTO
yrirepoaa (C) coOTBETCTBEHHO Iipu ontrcanunu mporpaMMbl CNPSi-mozenu u pe3yib-
TaTOB MOJEIIUPOBAHUS;

SiORG, DOSi — 000o3HaueHNEe KOHIIEHTPAIUH PACTBOPEHHOTO OPraHHMYECKOTO
kpemHus (Si) COOTBETCTBEHHO MpH omnmcanuu nporpammbl CNPSi-monenu u pe-
3yJBTaTOB MOJCIMPOBAHMS;

SiO4, DISi — 0003HaYeHNe KOHIIEHTPAIUK PACTBOPEHHOTO HEOPTaHUYECKOTO Si
COOTBETCTBEHHO IpH onucaHuu nporpammsl CNPSi-mozenu u pe3ynsraTtoB mMoze-
JIMPOBAHMUS;

NH4, NH, — 0603Ha4eHne KOHIEHTPALMK PACTBOPEHHOTO aMMOHMIHOIO a30Ta
(N) coorBetcTBeHHO Ipu onrcanuu nporpaMmbl CNPSi-Moznenu u pe3ynsraTtoB Mo-
JeJTUPOBAHUS;

NO2, NO, — 0603Ha4€H1E KOHIEHTPAUH PACTBOPEHHOIO HUTPUTHOIO N COOTBET-
CTBEHHO ITpu orrcannu nporpamMel CNPSi-monenu u pe3ynsratoB MOIeIMPOBAHNUS;

NO3, NO, - 0603Ha49€eH1E KOHIIEHTPALMK PACTBOPEHHOIO HUTPATHOIO N COOTBET-
CTBEHHO IIpu onucanuy nporpamMel CNPSi-mMonenu u pe3ynbraTtoB MOAEINPOBAHMS;

DON, DOP — 0003HaueHHsI KOHIIEHTPAIUK PAaCTBOPEHHBIX OPraHUIECKHUX (GopM
NuP;

DIP — o0o3HaueHNe KOHIIEHTPALUK PACTBOPEHHBIX MUHEPaJIbHBIX (hopM P;

PD, ND u SiD — B3BemeHHbIe KOMIOHEHTHI AeTpHUTa, cofepxamue P, N u Si co-
OTBETCTEHHO;

O, — pacTBOPEHHBIN B BOJIE KMCIOPO;

N, — pacTBOpEHHBIH B BOJIE a30T.



BBEJEHHUE

I[TosiBiieHHEe HOBOTO IPOrPaMMHOTO OOecIieyeHns TpeOyeT aganTauuy UMEIOLIHX-
Csl IPOrpaMM, CO3/IaHHBIX B 00JIee PAHHUX BEPCUSX U NPUMEHSEMBIX JUIS pacyeTOB
JMHAMHUKHU KOHLEHTpaLuii Onorennsix BemecTs (bB) u Onomace MUKpOOpPraHU3MOB,
101 HOBBIE ONEPALMOHHBIE CUCTEMBl. JTH YCOBEPILECHCTBOBAHUS HEOOXOAMMBI IS
COXpaHEHHUs] BO3MOKHOCTH MNPAKTHUECKOH AKCIUIyaTalliM M KOPPEKTHOW paboThI
CO3JaHHBIX paHee MOJeJei, HalpaBJIeHUs U CHEKTP HCIIOIb30BaHUSI KOTOPBIX CY-
LIECTBEHHO YIyYIIAIOTCS NP BBEICHUHU B HUX 00Jiee COBEPILEHHBIX COBPEMEHHBIX
MIPHUKJIATHBIX [TAKETOB 00pab0oTKH HH(OPMAITHH.

Llesib MOATOTOBKU JAHHOTO paslelia — CO3AaHue PYKOBOJICTBA Uil pabOTHI C -
JPO3KOJIOTMYECKOM MOJENbl0 TpaHc(opManuyu OpraHOTeHHBIX COECAMHEHMH OHo-
reHHbIX aneMeHToB (CNPSi-mofens), B KOTOpOH cucTeMa OTOOpaskeHUs pe3ylib-
TaTOB MOJENMPOBaHMS ObUIa YCOBEPIIEHCTBOBAHA M aJalTUPOBaHA IJISl CPEJbI
WINDOWS XP. Ota cucrema orodpaxkenust aist CNPSi-moznenu 6b1a pa3padoraHa
KaHaunaToM (¢usnko-marematudecknx Hayk lO. FHO. HukonoBwsiM (CaxamuHCKui
HayYHO-HCCIIE0BaTEIbCKUI MHCTUTYT PHIOHOTO X03s1iicTBa U okeaHorpaduu, 2007 r.).
Wutepdeiic 3Toi cucTeMbl O3BOJISIET oOpaarscs K 6a3aM JJaHHbBIX, KOTOPBIE CO3-
JIAroTCs B IPOLIECCE POUTPBIBAHUS MOAEIH B Oosiee paHHEH ee BEpCUH, CO3IaHHOM
oz onepaunoHHyto cucremy DOS.

B nanHOM pyKOBOACTBE MPOIKCAaHA MOCIEAOBATEIILHOCT OINEpaLMid Uil ycTa-
HoBku CNPSi-monenu u ee 3amycka Juis BeIoHeHHs pacdeToB Ha PC, a Takke
JIaHBI PEKOMEHIAINH 110 HaCTpOliKe cBsa3eil ¢ 6azamu naHHbIX (DB) (pasznen 1), onu-
caHa Ipole/ypa BeI30Ba 0a3bl JaHHbIX DB, koTopast co3maercs nmpu 3anmycke CNPSi-
MOZETH AJIsl UCCIeIyEeMOro BoAOEMa MM €ro akBaToOpuil (B cucTeMe OTOOpaKEHHS
JUISl BKOHOMHMHU OTBEICHHOTO AJISl HAAMKCH MPOCTPAHCTBA BMECTO TEPMHHA «BOJO-
eM» HCIOIb30BaH TEPMUH «IPyI»') (paszaen 2), IpUBEIeHbI IIPUMEPbI TOCTPOCHUSI
rpadMKOB U pacyeTHBIX apaMeTpos (pasaen 3), a Takke 00CYKIaroTCsl BO3MOXK-
HOCTH aHaJu3a U MHTEPIPETALMH [TOJYICHHBIX KApTUH BHYTPUTOAOBON AMHAMHUKH
pacdyeTHBIX KOHLEHTpalUui mapamMeTpoB BOAHOU cpensbl (paszen 4). IlpuBenenusle
[pUMEpHl aHAJIM3a MOJEIIbHBIX PAacueToOB OyIyT BeCbMa I10JIE3HbI HE TOJIBKO CTY/IEH-
TaM, HO U aCIIMPaHTaM U APYT'HM CIIEIUAINCTaM, 3aHUMAIOIIUMCS MOJCIIMPOBAHUEM
MPUPOIHBIX IPOLIECCOB.

VYuebHoe mocobue npeaHa3HaueHO Ul CTYACHTOB, ACHUPAHTOB, HAYYHBIX H
NPaKTUYECKUX PAOOTHUKOB, 3aHUMAIOIIUXCSI U3YYEHUEM COCTaBa MPUPOIHBIX BOJ,
ycnoBuil Tpancdopmannu u 6uorpaHcHopManuy KOMIOHEHTOB MPHUPOAHBIX BOI.
[Tocobue MOKeT OBITH HCHOIB30BAaHO B Y4€OHOM Kypce IPH M3YUEHHH CIIECAYIOIINX
JUCHUIUIMH: «MozaenupoBaHue NPUPOJHBIX NpoLeccoBy, «leoskonorus mMopen u
BOJOCOOPHBIX 0acceiHOB», «YHpaBIEHUE MPHUPOAOIOJIB30BAHUEM NPHUMOPCKUX
30H», «OXpaHa OKpy>Karoleil cpeas» U Ip.

! CHHOHMMAaMH HCTIOIB3yEMOTO B CHCTEME OTOOPaKEHHs TePMUHA IIPYIy CITyXaT Tep-
MUHBI «BOJIOEM» U «aKBaTopus». [[09TOMy Ha0 MOMHUTH, YTO BO BCEX CyYasX, INe B CH-
CTEME HCIIOIh30BaH TEPMUH KIIPYI», PEUb HICT JINOO 0 KOHKPETHO M3y4aeMOM Boji0eMe (FITH
0 HECKOIIBKHX BOJ0EMaXx), JI0O 00 OTIEIBHBIX aKBATOPUSX OJHOTO H3Y4aeMOI'O BOTHOTO
00BeKTa, Ha KOTOPBIC IMOPa3IeNICH UCCIICAYSMBI BOIOCM.



PA3JIEJ 1
YCTAHOBKA OBHOBJIEHHO# CUCTEMBI
OTOBPAKEHMS PE3YJIGTATOB MOJIEJIMPOBAHUS

JJ1st TOro 4TO00B! YCTAHOBUTH OOHOBIICHHYIO CUCTEMY OTOOPAKEHHSI PE3YJIbTAaTOB
MOZETMPOBAHMSI Ha CBOW KOMIBIOTEP, HEOOXOAUMO 3aIlyCTUTh UCIIOJIHSIEMbIH (aiin
Setup.exe, KOTOpBIH 0OecreunT MHCTAIUIALUIO [IpritoxkeHus Asst BO3MOXKHOTO OTO-
OpakeHus pe3yibraroB pacueToB Ha CNPSi-Monenyt ¢ moMombo CHCTEMBI, aJanTH-
poBanHo# 1115 cpeasl Windows XP. daiin Setup.exe HaxoAUTCs B TaIlKe, IpeaBapu-
TeNhHO OpraHu3oBaHHol Ha aucke C:\\HukoHOB Mopens\install (puc. 1).

T .

@aiin  Mpaska Bug,  Vsbpannwoe Cepeuc  Cnpaska

@-6-n £n]sn-

‘7; »  MofkomneroTep » (C:) JlokaneHeld guck ¥ Hiakonos_mogene ¢ install

v‘&,\

Mankn % = INST3X _ISDEL
Daiin "EX InstallShield Deleter
o Sakhalin-Maplnfo  ~ =
b Ly Sahalin-Rlapinto 285 KB @ Stirling Technologies, Inc.
b temp : z
b i Trimble Geomatics L. _SETUP L. _SETUP.L
[ . _ .
“®  aiin LB -' &| ®ain"1"
r Ly WINDOWS W ke i
1 201 KB 344TKB
|| BOCCTaHaBMeHUE
a | Hukonos_nogens S _SETUP.DLL . DISKLID
| <o e 3.0.105.0 48| daitn D"
I copy L i %
J 43) Setup Launcher Resource 1KB

Ly savedb SETUP

E (D) NokansHeli guck
? {E:) NovaneHeii guew
+ Ly {F) DVD-RW gpcrasag,
;4% {G) ACAD20S-2 |

Onunecanne: Setup Launcher { SETUP.EXE)

£7 | Npouzsopprens: InstallShield Carporation, Inc.

Bepena daiina: 3.0.L1LD

Jata cosaarna; 09.06.2011 12:35

Pasmep: 442 KB

SETUP L
| Dunste Mnanera t Setup Launcher { SETUP.EXE) e, ]
. Wesin —= InstallShield Corporation, Inc, i

MapameTpel KoHpHrypaupm
LKB

SETUP.PKG
Daiin "PKG"
LKB

o B (H) TRANS SEND | =
1 ™ Manens ynpasnenua

o Q MaGuneHoe ycTpaiicTe
> [l Ofwpe goKymenTsl

b | Aorymente - Olezar
I G CeTeBos orpykenne
£ Kopsuwa
| A e

4 . al 3

Ofmerras: 10 {Caaboapo Ha mncre: 94,1 TE) 397 MB B 10t connsratep

Puc. 1. Buo nanxu ¢ ¢paiinamu 015 3anycka UHCMAamIayuu Mooenu
(cucmembl omoobpadicenus pe3yromamos MooeIuposans)

[ocne 3amycka daiina Setup.exe MosBUTCS AMAJIOr0BOe OKHO ycTaHoBKH [Ipu-
noxxenus. Jlagee HEOOXOAMMO CJIEIOBaTh MHCTPYKLMSIM, KOTOpPbIE MOSBISIOTCS B
JMaJIOTOBOM OKHE: IOJIb30BaTENI0 MPEAJIOKEHO MOATBEPAUTh HAYallo YCTaHOBKH
(HaXkaTh KHOMKY «JdaJiee»), B CICIYyIOLIeM JHaJOroBOM OKHE Oy[eT mpemocTaBiie-
Ha MH(OpPMALUS O KaTaJore )KeCTKOro JIMCKa, Ha KOTOPOM OyZIeT YCTaHOBIICHA MPO-
rpamma (Kak IpaBHJIO, MAacTEp YCTAHOBKH BBIMOJHIECT MHCTAUISILMIO HA JKECTKUH
JIMCK, HAa KOTOPOM yCTaHOBJIEHA OlepaloHHas cucrema). B aupekropuu Program
Files (na qucke C) B nanke «ForModel» OynyT HaxoquTbcs Bee (hailiibl mporpamMMel,
UCIIOJNIb3yEMbIE JUIsl TpadMuecKoro 0ToOOpa)KeHus pe3yJIbTaToB MojenupoBanus. [a-

Jiee JUTst 3aITycKa MOJIETTH HE0OX0IMMO aKTHUBUPOBATh HOBBIN 3HAUOK 0 «Modely»,
koTopsiid HaxoauTes B manke (C:\\HukoHoB Momens) (puc. 2).
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E’ HuroHoe_+s00e b

®afin Mpaska  Bua  MsOpaHHoe  Cepewc

©-© i L~lu

Cnpaeka

& [ copy

. savedb

[ ;ﬁ (E:) NokaneHeld amuck
# ' (F:) DYD-RMW avckosoa F\‘}-
F 4% (G ACADZ005-2 T

[ 8 (H:) TRANS SEND —
# = Narens yrpasnerma

[E=] G MoBMAEHDE YCTRORCTED @

[H i OfNe ANKYHMEHTRI

2] | &

| L0 b Mol koMnetoTEp ko (CH) JloKaneHEIR AMCK b HWMKOHOE_MOAENE - | +5 |
MankK x
|| BOCCTAHOBNEHHE ~ ’ copy ’ ~ install
[ERPAR HiicoHoE_MoAEnE d

1 install ’ savedh
A

B | ) DMAEMbl MNaHeTa Semr .
) We#n B param
= model LNy MapamMeTpel KoHEHrypaLkm
H E (D) NokaneHe aMck v 1KE

POTOK @ = Redme
. hadn Basel 4aHHBD = | AokymedT Microsoft Office W, ..

T 1TE2ZKE

SanyCK NporpamHel
AoiymenT Microsoft OFfice W, ..
214 KB

list_time:
TEKCTOBRIF AOKYMEHT
1KE

26 KB

OB BeKToR: 9, CKpRITEE: 1

2,28 MB ! MO KOMNBHTER

Puc. 2. Buo nanxu ¢ ycmaHo81eHHOl MOOeNbI0

st paboThI ¢ MOJeINBIO ClIeyeT yKa3aTh MyTh K 0a3e manHbIXx DB, B KOTOpO#
HaXOMATCS Pe3yNbTaThl PAcueTOB AJsl MOCTPOeHUs rpadukoB. DTa 6a3a co3maeTcs
B Mozenu, co3ganHoi no Bepcuun DOS [Jleonos, 2008], 3aTeM HCMONb3yeTCs yCO-
BEPLICHCTBOBAHHOM CHCTEMOM 0TOOpaskeHUs Pe3yabTaTOB MOICIUPOBAHUS B CpEle

Windows XP.

[t Toro utoObI coeanHUTH 3amyiieHHyt0 CNPSi-monens ¢ 0a3oii JaHHBIX, HE00-
XOJIUMO BBITIOJIHUTE MOCJIEIOBATENFHO HECKOIBKO orepaninii. B BepxHeit yacti okHa

A TlocTpoenue 1paukos

Coegunurecac BA ]

MoToxu LI

Beero cexuwir 9

I CoxpaHiTe rpaduK. .. "

Jo6aBuTb rpagpuk |

Mocrpouts ]
[ =] [remmoo =1 |
[ =] [ =1 |
' Sl === il
[T =l e 2aamo =il
[ =] [ =1 |

DNanneie g Excel I

Lol Lo Lef L Ll

Puc 3. Dpaemenm pabouezo
OKHA NPOCPAMMbL

MIPOTPaMMBI CIIe[lyeT HakaTh Ha KHONKY «Coenu-
Hutbesi ¢ B/I» (puc. 3). B nosBuBmIEemMcs: okHe
yKa3arh IyTh K MECTOIOIIOXKEHUIO (aiiina 0a3bl
nanHbix — SECTNUMB.DB, kotopsiii Haxoqurcs
B nanke (C:\ohotsk\DB) (mpu moBTOpHBIX 3army-
CKaxX MOJIEJIH 3TO COeTUHEHUE OyJeT IPOUCXOANUTH
aBToMarnyecku). Jlamee mporpamma MmOMpoOCHUT
ykazare myTh K (aitimry PLOTTRN.txt (oObraHO
oH HaxomuTcs Ha aucke C:\ohotsk MODELREZ)).
CoenuHeHne ¢ HUM TaKXKe ITPOUCXOIUT aBTOMATH-
YEeCKH IIPH MOBTOPHBIX 3aITyCKax paccMarpuBae-
MOW CHCTEMBI OTOOPaKESHNSI.

Crenyer oOpaTuTh BHUMaHUE HA TO, UTO JaH-
HBIC TUAJIOTH HE BCET/Ia OTKPBIBAIOTCS ITOBEPX»
JIPYTUX OKOH U OHH WHOT/IA MOTYT «3aCJIOHSTh-
cs» apyrumu pmnoxenusvu. Ecnu BeI HE BU-
JIUTE ATUX JUAJOTOB M TPOTpaMMa HE OTKPBI-
BaeTcs, MONpoOyHTe CBEPHYTH Apyrue padouue
nporpammbl. [locie mpouTeHUs mporpaMMoit
¢aiina bJl, B okHe mosBUTCA Hagmuch «Bcero
CeKIMiT», KOTOpas TMOKaKeT KOJIMYEeCTBO Hak-
JIEHHBIX «BOJJOEMOBY.
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[Tocne BeImoNHEHUs onMcaHHbIX Bbime onepauuii, CNPSi-mozens rorosa k pa-
6ote. Tenepb mocTpoeHue rpaiKOB CTAHOBUTCSI BO3MOKHBIM TPH MTOCIIEI0BATEIb-
HOM BBIOOpE HOMepa «Ipyaa» (KoloHKa 1), ucciaeayemMoil mepeMeHHo (KoIoHKa 2)
¥ BPEMEHHOH AMCKPETHOCTH MPEACTABICHUS PAaCUCTHBIX JaHHBIX (KOJOHKa 3) W3
BCIUTBIBAIOIIMX CITUCKOB (pHC. 3).

KonmnuecTBo nccienyeMbIx «IpyaoB» MOKET MEHSATBCS B pacueTax OT OAHOTO JI0
JIeCATH.

B uucno uccnenyempix IEPEMEHHDBIX BkitoueHbl KOHLIEHTPALMU CIEAYIO-
HIMX THAPOXUMHUYECKHX MapaMeTpOB BOTHON CpE/Ibl:

DOP — pactBopenHslit opranndeckuii P;

DON — pactBopeHHBIH oprannyeckuii N;

CORG - pactBopenHbIi oprannueckuii C;

DIP — pactBOpenHbIii Heopranuueckuii P (oprodocdar);

NH, — ammonuiinbiii N;

NO, — nurputHbIi N;

NO, — nurparubiii N;

UR — N B MOYEBHHE;

SiO, — pacTBOpEHHBIH HEOPraHUIECKUH Si;

PD — conepxanue P B nerpure;

ND — conepxkanue N B IeTpHUTE;

SiD — conep:xanue Si B 1€TpUTE;

SiORG — pacTBOpeHHBII OpraHUYecKuil Si;

N, — pacTBOpeHHbIH B Bozie CBOOOAHBIA N;

O, — pacTBopenHblii B Bozie O,.

K koMmoHeHTaM coequHEHUH OMOTEHHBIX 3JIEMEHTOB OTHOCATCS U MX (pax-
MU B BEPXHEM CIIO€ JOHHBIX OTJIOKEHUH, HEMOCPEICTBEHHO KOHTAKTUPYIOLIUX
C IPHUIOHHBIMU BOAaMH: B3BelleHHbIe coequHeHus P, N u Si (cooTBeTCTBEHHO
PDs, NDs u SiDs), pactBopennsiii opranuueckuii C (CORGs), MmuHepanabHbIe
xomnonentsl N (NH,s u NO,s), P (DIPs) u Si (Si0,s), a TakKe pacTBOPEHHbIE
raspl (O,sed u N,s).

B 6nox IEPEMEHHBIE Bxmtouensr u Ouonorndeckre komnoHeHTsl CNPSi-
MozeTH — OMOMAacChl PeCTaBUTENEH COOOIIECTBa BOJHBIX MHUKPOOPraHn3MoB. K
HUM OTHOCSTCSI:

—rereporpodHsie 6akTepun B1, 6momacca KOTOpbIX BeuucisieTcs B eanHunax C
(B1C), N (BIN), P (B1P) u Si (B1Si);

— NH,-oxucnsromue 6axrepun (rpynmsl Nitrosomonas) B2, 6uomacca KoTopbIx
BeIuncisiercs B euauax N (B2N);

—NO,-oxucnsromue 6akrepun (rpynist Nitrobacter) B3, Guomacca KOTOPBIX BbI-
yucisiercs B equannax N (B3N);

— HedTeokucstomue 6akrepun B4, Gnomacca KOTOPBIX BBIYHUCIIACTCS B €IUHH-
nax C (B4C);

— ¢enonokucisromue Odakrepun BS, Onomacca KOTOPBIX BBIYUCISIETCS B €IMHH-
nax C (B5C);

— TmiepBasi JOMUHHPYIOMIas Tpynna GpuToruiaHKToHa (0OBIYHO THATOMOBBIE BOJIO-
pocin), ux 6unomacca Beraucisiercs B enuanuax Si (F1Si), N (FIN) u P (F1P);

— BTOpasi JOMUHUPYIOILIAs IpyIa QUTOIIAHKTOHA, X OMOMacca BBIYHUCISACTCS B
enuanuax N (F2N) u P (F2P);

— TPeThsl AOMUHUPYIOLIAst TpyNa GUTOIUIaHKTOHA, UX OnoMacca BEIYUCIISETCS B
enuanuax N (F3N) u P (F3P);

— MepBasi TPyIIa — PaCTUTEILHOSJHBIA 300IIaHKTOH, €ro OromMacca BEIYHCIISIETCS
B enuannax Si (Z1Si), N (ZIN) u P (Z1P);
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— BTOpas TPyIIa — XUIIHBIN 300IJIAHKTOH, €0 0MoMacca BHIYUCIISETCS B €UHNU-
nax N (Z2N) u P (Z2P);

— BBICILIAs BOIHAS PACTUTENBHOCTD (MakpopuTsl — MK), nx 6rnomacca BeIYUCIIS-
ercs B equannax N (MKN) u P (MKP).

KonnenTpauun XuMu4eckux U OMOIOrHYeCKUX KOMIOHEHTOB MOJICITH BBEIUUCIIS-
I0TCSl B MI' DJIeMeHTa/11 (TO €CcTh B €IMHHILAX OpraHoreHHbIx 31eMeHToB C, N, P u
Si), a pacTBOpeHHOro0 Kucaopona — B mMr O,/1.

BpemeHHast JUCKPETHOCTD OTpayKeHUs Ha rpadMKax pe3ynbTaToB pacueToB KOH-
LHEHTpalui XUMHUECKUX KOMIIOHEHTOB U OMOMAacC THAPOOMOHTOB MOXKET PEryiiu-
poBarbes 3agaBaeMbIMu uppamu 2, 3, 4, 5 (uam > 5) B konoHke 3 (puc. 3). Ot
IUQPBI 03HAYAIOT, YTO U3 (aitioB DB, B KOTOPBIX COXpaHEHbI Pe3yJIbTaThl pacieTOB
JUTSL 33/1aHHBIX BPEMEHHBIX MACCHBOB IIEPEMEHHBIX, IPU rpadupoBaHuU OyIeT Hc-
MOJIBb30BAaHO COOTBETCTBEHHO KaXKJO€ BTOPOE, TPEThE, YETBEPTOE, MATOC (MM > 5)
pacdeTHOe 3HaUCHHE MapaMeTpa, YTOOBI «Pa3psaUThy OO rpaduK H3MEHEHHUS BO
BPEMEHH €r0 KOHIICHTPALMH H3-32 OYCHb IJIOTHOTO» PACIOJIIOKEHHUS Ha rpadukax
€ro PacueTHHIX 3HAYCHUH.



PA3JIEJ 2
CO3JIAHME BA3bI JAHHBIX

BaxHbIM acTieKTOM CHCTEMBI OTOOPaKEHHS PE3YIIBTATOB MOJEINPOBAHUS SBIIS-
€TCs TO, UTO OHA IPeHa3HAYeHA TOIBKO JUIA TpadUvecKoil BU3yalln3aluy IMOTyIeH-
HBIX PACUETHBIX JAHHBIX JJIS HCCIIEyeMbIX akBaTopuid. [[03ToMy KaxIoMy I1OJIb30-
BaTEeI0 MOJIEIIM HEOOXOIMMO 3HATh, KaK BBITIOTHHUTH pacueTsl Ha CNPSi-monenn s
M3y4aeMbIX aKBaTOPHH, B PE3yJIbTaTe KOTOPBIX OyJeT co3/jaHa HoBas 6a3a pacueTHBIX
JTAHHBIX, TOKA3BIBAIOIINX U3MEHEHHS BO BPEMEHH PACYETHBIX XapaKTEPUCTUK — KOH-
HEHTpaluil coenHeHni OnoreHHbIX aemMenToB (bD) n Onomacc rupoONOHTORB B
3aBUCHMOCTH OT XapaKTepa M3MEHEHHUs B TEUSHHE Tojla TapaMeTPOB OKPY KaromIei
Cpenb (TeMIepaTypa, OCBEIIEHHOCTh, TPO3PAaYHOCTh BOJHOMN Cpelibl, OMOTeHHAas Ha-
rpy3Ka U JIpyrue 1mokasarenu). Hinke npuBeneHa WHCTPYKIHS IO TIOATOTOBKE (aii-
JIOB BXOJIHBIX JIaHHBIX JIJIsl pacueToB u 3amycka CNPSi-moneny.

[Ipexxae Bcero HeoOxomumo mepen 3amyckomM CNPSi-Monenn BHeCTH COOTBET-
CTBYIOII[E M3MEHEHHUSI BO BXOIHBIE JIaHHBIC, YTOOBI CKOPPEKTHPOBATH MapaMeTpPhl
cpeanl oduTanus s uzydaemoit akBaropun B ¢aiinax: TIMES, CONSTANTS,
C_month, Depi V, WAT, TEMP2, Q1...Q10, PHYS1...PHYS10, CONC1I...
CONCI10 nu WIND1...WIND10, xoTopsie XapakTepHu3yIOT COCTOSIHHE CPEZbI B BHI-
OpaHHO /1715 U3y4eHus akBaropuu (TiaBa 3). MiaMeHeHHst MOYKHO BHOCHTH B (DaiJibl,
Haxopsnmecs HenocpeactseHHo B manke C:\\Ohotsk\DATA, unmu B aiinbl, xpaHs-
IIMecst B IPYTUX TUPEKTOPHUSIX (B MOCIEAHEM CIiydae Mepe]] 3aITyCKOM MOJEIH dTH
(haiirpl HEOOXOIMMO CKOITUPOBATH IS OOHOBJICHHUS COJleprKaliericss nH(OpMAIiH B
(hatimax mupexropun C:\\Ohotsk\DATA) (puc. 4).

Oafin  Mpsecs  Baa Mofpmeoe  Cepeec  Crpanka
0-©-r L i
4 v Moi soeeoTeD ¢ tC)J'I:xaMMMK » chowl B 'i*r

[T ————y] a il

=] Nepesmerceats namy

& MepesmcTioTs nany
EQUATION
CHOMPOBATE Nancy J
&P OnyGirsm
CITepedTs OBUHT ASCTYN K
e -
1Th CoaepwInene . —
T 110 DRCTOORHON
5 S datalst
75 Vaans nancy
: = —
Apyree wecra |- HE
) Domaneamsi e »
Beisenens oframtos: 1 - Mot KomnesaTen

Puc. 4. Buo xamanoea, 6 komopom naxooumcsi nanka DATA

[Tocne 3amMeHbI BXOIHBIX JIAHHBIX CIIeAyeT OTKphITh 3acTaBKy CNPSi-momenn ¢
nomouibio ¢aiina oh.bat [Jleonos, 2008], Haxonsierocs B AMPEKTOPUH Ha aucke D.
[Hainee orkpsiBaetcs 3actaBka CNPSi-moznenu. UtoObl BOiTH B Hee, CIIeyeT BBECTH
napoib «PONDS» u B oTkpbiBIIeMcst OKHE «PeskuM padoTsDy BHIOpaTh KOMaHTY
«3amyck MoJeJIM» JJIs BBITIOJIHEHUS pacyeTa Ha Mojenu (puc. 5).

[Tpu oTcyTCTBHH OIIMOOK BO BXOAHBIX (hailjiax MOAETbh HAYHET BBIIONHSATH pac-
4yeTsl (puc. 6), TPy HATUYUK OIIMOOK Ha dKpaHe MOSBUTCS CTPOKA C TEKCTOM, ITIe
Oyler ykaszaHa CTpoka (aiijia, B KOTOPOM MMEETCsl OIIMOKAa B HAOUBKE ITU(PPOBBIX
3HAYEHUH NapaMeTpPOB CPE/bL.
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AWINDOWS1\system 3 2emd. exe

eXMMA PABOTH
. HaxruTe ENTER. (ESC—EWXON M3 CHCTEMH OTOEPAXEHHA)

CIMHCOKX HABOPOB WCAOAHWA MAHHWK
KOPPEKTHPOBKA BXROOHWK [OAHHHE MOMEH

3AMYCK MOMENH
BEO]].MPESUI'II:TRTOB MOAENHPOBAHUA
bi: TPAPHKA
MOTOKH: TPAPHKA
MEPEMEHHLE, MPONYKIIHA. BPEMA OBOPOTA: TPAPHEA
gaggHOTP GTPYKTYPH MEHW

Puc. 5. Buo enagnozo menio mooenu ¢ akmuupo8anHol KOMaHoou
«3anyck mooenuy

& EAWINDOWS1\system32\cmd. exe

Puc. 6. Ppacmenm sKpana npu 8bINOIHEHUU PACYENO8

Brimonaenue pacuetoB Ha CNPSi-moaenn MOXeT 3aHATh HECKOIBLKO MUHY'T, TIPO-
JIOJDKUTEIBHOCTh PACU€TOB IS TOJOBOTO MEPHO/IA 3aBUCUT OT KOJMYECTBA 3aJaH-
HBIX aKBaTOPHH (TIPYI0B, BOJOEMOB), JIJIsl KOTOPBIX CIIEAYET BBITOIHUTH pacyeT. [Ipu
BBITIOJTHEHUHU PAcYeTOB Ha SKPaHE HEMPEPHIBHO MOSBIIIOTCS C Hadaja rofa g pol
MTOPSAKOBBIX HOMEPOB MecsIa (0T OJJHOTO JI0 IBEHAAIATH) 1 JHA T0o/la BHYTPH KaxK-
JIOTO MecsIa, pacyeT 3aBepIaeTcs MpH nosiieHu nudpst 365 (obmee uncio nHei
B roxy). [lo okoH4YaHWM pacdeToB Ha IKpaHe MOsBIsAETCS HaaAnuch «Pacder 3aBep-
1IeH» ¥ He0OXOANMO HaXKaTh JTI00YIO KIIABUITY /IS TTOSBICHUS KOMaH b, O3HAYAI0-
wel, yto «Ilpoueaypa pacuera 3aBeplieHa.

[lanee HEOOXOIMMO BBECTH PE3yJIbTaThl MOJEIUPOBAHNUS B CHCTEMY OTOOpake-
HUSL U MTOCJIEAYIONIET0 TpapUpOBaHUs MONYYCHHOU udpoBor nHpopMaIu. DT
MIPOM3BOIUTCS C TIOMOIIBIO Kypcopa co CTPOKH «BBoj pe3yibTaToB MOAeIHPOBA-
HHSsD» B 00IIIEM MEHIO CHCTEMBI 0TOOpaxeHwus (puc. 7).

[Ipu HaxkaTum Kypcopa TMOSBISIETCA 3aCTaBKa, Ha KOTOPOH BBICBEUMBACTCS HaJ-
MUCH IS TIOJIB30BATeINsA: ClieAyeT yka3arh «KoJimdyecTBO MpyaoB», ISl KOTOPBIX
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AWINDOWS 1\system32vcmd. exe

Beon KoaWuecTeBa NpYnoe
0AS HHMNOPTA PE3FYALTATOE MOLEAHPOBAHHA

“F2" — npMeM KOAMYECTEA NPpYnos

Puc. 7. Buo sxpana npu 6600e Koauwecmsa «npyoosey» Ojisi UMHopma
PE3VIbMamos MoOeiupOBaHus.

Obu1 BBITIONIHEH pacueT. Ilomb3oBaresb JOKEH MOCTaBUTh HUGPY (OT OAHOTO 10
JECSITH), ISl KAKOTO KOJTMUECTBA aKBATOPHUH OBLT BBIMIOJIHEH PACUeT, 3aTeM HaKaTb
¢yHkumoHaBHYI0 KiaBuiny «F2», 4To0bI BBECTH BCIO NOMYYEHHYIO HHPOPMAIIHIO
B cUCTeMy oToOpakeHMsl. Ha 3acTaBke yka3aHbl BCce JeCTBUS OIb30BATEINsI, YTOOBI
eMy Jierye OblJI0O OPUEHTUPOBATHCS B TOM, KAKHE KOMaH/Ibl €My CIIEIyeT HaKUMaTh.
KonmnuecTBo n3yuaeMbIX akBaTOPHA, KOTOPOE MCHOIB30BAIOCH JJIs1 BHITOJTHEHHOTO
TOJBKO YTO pacueTa, 3aJacTcsi BO BXOIHBIX NaHHBIX B ¢aitne « TIMES», nHaxons-
memcst B nanke D:\\ohotsk\DATA (ero MOXHO OTKPBITH C TIOMOIIBIO ITPOTPAMMBI
«BJIOKHOTY). Crpoxka ¢aitna «TIMES» co cnoBamu «sect = 5.0» yka3pIBaeT Ha
TO, YTO pacueT ObUI BBIIIOIHEH IS IISTH N3yYaeMbIX aKBaTOPUHN (MK «IIPYHOBY).
[To 3aBepmennn pacueToB HeoOXoanMo cHoBa Boiitm B CNPSi-Moznens u mof-
KIIIOYUTBHCSI K HOBOM Oa3e maHHbIX (paszzen 1). [locne BBoga pe3ynbraToB MOIENTH-
POBaHHA B CHCTEMY OTOOPa)KEHHUSI MOXKHO MEPEXOJUTh K MOCTPOCHUIO IPaUKOB,
MOKAa3bIBAIOLINX U3MEHEHHSI BO BPEMEHH PAacUueTHBIX apaMeTpoB (pasuen 3).
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PA3ZJIEJ 3
MPOLIEAYPA IOCTPOEHUS T'PA®GUKOB

[Tocne BBOma pe3ynpraToB MomeaupoBanus (pacuetoB Ha CNPSi-monenn) B cu-
cTeMy rpadupoBaHus U 0TOOpakeHHs, ananTupoBaHHyto nox Windows XP, ctano-
BUTCS BO3MOYKHBIM TMOJTYYEeHHE HAIVISAHBIX MIUTIOCTPALUM Ui IEMOHCTpAIMK pac-
YETHBIX IaHHBIX B BUJIE TpaHKOB U AUarpamMm B Ooliee yIoOHOH cpee MPHI0KEHHSI
(Excel) ¢ ncronp3oBaHreM Bcex ero Bo3MokHocTel. [lapaniensHo ¢ mocTpoeHrneM
rpadMKOB JJaHHAsI CUCTEMa CTPOUT TaKKe UU(POBON Psifl NaHHBIX, U3BJICKAEMBIX U3
¢atima MODELRES, mist o6ecrieuennst BO3MOXKHOCTH TIOCTPOSHUS TaOJIHIT pacdeT-
HBIX TTapaMETPOB.

B 3aBucHMOCTH OT BBIOpAHHOTO OJIOKA MapaMeTpoB
B BepxHeM okHe Mosienn: «IIEPEMEHHAS», «CYM-
Mbl», «IIOTOKHN», «ITPOAYKIHUA», «BPEMS
Movorus -1| OBOPOTA», «OBIIIAA NPOAYKLUS» — BkitO-
YaeTcsl ONpPeesICHHbIH PEXUM MOCTPOEHHs IpaduKoB
(puc. 8). Ilepeuens kommoneHToB Onoka «IIEPEMEH-
e HASI» mokasan B paznene 1.

B 6noke «CYMMbI» ckoMoHOBaHBI arperupoBaH-
HbI€ 3HAYCHUS BEIYUCISIEMBIX KOMIIOHEHTOB OMOTCHHBIX

Coeaurumeca c 6.1 |

flo6aBUTb rpagpuk |

Mocrpours | Bemects (BB). Ilepeuncium HaGOp CyMMapHBIX KOH-
[T =] [memmn =] [ =] LEHTPaUui OTACIbHBIX MHIPEIUEHTOB OPraHOI€HHbBIX
[T =] [esaame <] [ =] BEIIIECTB, KOTOPBIE MOXKHO IpadupoBarh.
[T =] [recamare =] [ =] Hna konyenmpayuii oopm P 3TOT IepeueHb BKIIIO-
[T =] [wesaaao <] [ ~] qaeT:
[1 =] [meommo «] [ -] — sumPbac — cymmapHoe conepxanue P B Gmomac-
Rarreie & Excel || cax Oaxrepuii (sumPbac = B1P);

— sumPfit — cymmaproe conepskanue P B 6momaccax
Puc. 8. Buo npozpammel  duronnankrona (sumPfit = F1P + F2P + F3P);

0mobpasicenus pesyio- — sumPzoo — cymMMapHoe conepkanue P B Ouomac-
Mamos MOOCIUPOSAHUS.  ¢ax 300IIAHKTOHA (sumPzoo = Z1P + Z2P);
C pAcKpblmblM CRUCKOM — sumPliv — cymmapHoe conep:xanue P B xiBoM Be-
napamempos mectBe (sumPliv = sumPbac + sumPfit + sumPzoo +
MKP);
— sumPdis — cymmapHnoe coaep:xanue P B pactBopenHoM Bemectse (sumPdis =
DIP + DOP);

— sumPpar — cymmapnoe coaepkanue P Bo B3BemeHHOM BemecTBe (sumPpar =
sumPliv + PD);

— totPwat — obmiee conepkanue P B BomHo# cpene (totPwat = sumPpar + sum
Pdis);

— totPsed — obmiee conepxanue P B cenumentax (totPsed = PDs + DIPs);

— totP — obmee comep:xanue P B manHbIii MOMEHT BpemeHH (totP = totPwat +
totPsed).

s konyenmpayuii popm N 3TOT niepedeHb BKIIOYAET CIEAYIOINE KOMIOHEHTHI:

— sumNbac — cymmaproe copepkanne N B Omomaccax Oakrepuii (sumNbac =
BIN + B2N + B3N);

— sumNfit — cymmaproe comep:xaane N B Onomaccax (urormmankToHa (sumNfit =
FIN + F2N + F3N);
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— sumNzoo0 — cymmapHoe coneprkanne N B Onomaccax 3ooruiankroHa (SumNzoo =
Z1IN + Z2N);

— sumNliv — cymmapHoe conepxkanue N B xuBoM Berrecte (sumNIiv = sumNbac +
sumNfit + sumNzoo + MKN);

— sumNmin — cyMMapHOe cojiepxanre N B MUHEPaJIbHBIX KOMITOHEHTaX — aMMO-
HUM, HUTpUTax ¥ HUuTparax (sumNmin = NH, + NO, + NO,);

— sumNdis — cymmapaoe conep:kanue N B pactBopeHHOM BeriectBe (sumNdis =
DON + sumNmin+UR);

— sumNpar — cymmapHoe copepkanue N Bo B3BellIeHHOM BelecTBe (sumNpar =
sumNliv + ND);

— totNwat — obmiee cogepkanue N B BomHO# cpene (totNwat = sumNpar +
sumNdis);

— totNsed — cymmapnoe conepxanne N B cenumentax (totNsed = NDs + NH,s +

NO,s);

2 sedNmin — conepsxanue munepanbHoro N B cemumentax (sedNmin = NH, s +
NO;,s);

— totN — obOmee conepkanue N B qaHHBIH MOMEHT BpeMeHH (totN = totNwat +
totNsed).

s konyenmpayuii ¢popm Si 3TOT TepedeHb BKIIIOYACT CICAYIOLINE KOMIOHEHTBI:

— sumSipar — cyMMapHOe cofep:kanue Si Bo B3BELICHHOM BellecTBe (sumSipar =
F1Si+ Z1Si + SiD + B1Si);

— sumSiliv — cymmapHoe coziepkanue Si B )kuBoM Beniecte (sumSiliv = F1Si +
71Si + B1Si);

— totSiwat — oOrriee coneprkanue Si B BoHO# cpejie (totSiwat = Si04 + sumSipar +
SiORG);

— sumSidis — cymmapHoe coziepkanue Si B pacTBOpeHHOM BetecTe (sumSidis =
Si04 +SiORG);

— totSised — oOmee conepxanue Si B cenumentax (totSised = SiDs + SiO,s);

— totSi — oOiiee coneprxanue Si B JaHHBI MOMEHT BpeMeHHU (totSi = totSiwat +
totSised).

s konyenmpayuii popm C 3TOT NIEpeYCHB BKITIOYAET CIIEIYIOLINE KOMIIOHEHTHI:

— sumCbac — cymmapaoe copepxxanue C B Onomaccax Oakrepuit (sumCbac =
B1C + B4C + B5C);

— totCwat — obuiee comepkanne C B BomHoOU cpezae (totCwat = sumCbac +
CORG);

— totCsed — o6mee conepxkanue C B cequmentax (totCsed = CORGs);

— totC — obOmee conepxkanue C B naHHBIH MOMeHT Bpemenu (totC = totCwat +
totCsed).

B Onoke «[IOTOKM» npencrapieHbl pacyeTHbIE 3HAUYCHHS [TOTOKOB BCEX IIe-
peMeHHBIX Mojenu. VX KoaumyecTBO AJisi KaXI0W MEePEeMEHHOM 3aBHCHUT OT 4HCia
YJICHOB B MPaBOM YacTH ypaBHEHHUH, OMMCHIBAIOIINX W3MEHEHUS KOHLIEHTpAIUH Be-
niecTB 3a enuHuIly Bpemenu [Jleonos, 2008]. B CNPSi-monenu mpexycMOTpeH pac-
YeT BCeX BHYTPEHHUX M BHEIIHUX ITOTOKOB, ONPEIEISIONINX BO3MOKHBIC U3MEHEHHS
KOHIIEHTPALUi paccMaTprBaeMbIX MepeMeHHbIX. O01ee Y1cao OTOKOB AJsl BeexX
nepeMeHHbIX > 500. Hrmxe Mbl ykakeM JTUIIL 00Iee UX KOJINYECTBO AJIST KayKI0H
NepPEMEHHOM, [Tl KOTOPBIX BBIMONHSIOTCA Bhrurciaenus: B CNPSi-monenu. s 060-
3HaUEHHs TOTOKA Mepe]] KayK10i MepEeMEHHON CTaBUTCS OyKBa «I»:

—r1blc — BrimrogaeT 10 MOTOKOB, YUUTHIBAEMBIX IJIS1 BEIYHCIIEMON OMOMACCHI Te-
TepoTpodHBIX OakTepuii B BonHOH cpene B eaununax C (B1C);

—1bln — 11 moTOKOB 1151 BEIUUCISIEMOI OMoMacchl reTepoTpodHBIX OakTepuil B
BoaHOI cpene B enuannax N (B1N);
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—1blp — 10 NOTOKOB ISl BEIYUCISIEMOI OnoMacchl reTepoTpodHbIX OakTepuii B
BOJIIHO cpene B eaunauiax P (B1P);

—1b2n — 9 moTokoB I BeryuciseMon ouomaccsl NH
(Nitrosomonas) B BogHo# cpene B enuauiax N (B2N);

— rb3n — 9 norokoB 1A BeryucisieMon ouomaccsl NO
(Nitrobacter) B BogHO1 cpeze B equannax N (B3N);

— rb4c — 8 MOTOKOB JUIS BEIYUCISIEMON OMOMAacChl He(PTEOKUCIIAIONUX OaKTepuit
B BonHOM cpezie B equannax C (B4C);

—1b5¢ — 8 TOTOKOB 117151 BRIYHCIISIEMON OHOMAacChl (PEHOIIOKUCIIAIONINX OaKTepuit
B BoftHOM cpefie B equannax C (B5C);

—rfln — 11 DOTOKOB /I BRIYUCIISIEMOH OHOMacChI (PUTOILTAHKTOHA IIEPBOM IPyII-
el B BogHOM cpene B equHuIax N (FIN);

—1flp — 10 mOTOKOB A1 BBIYUCIIIEMON OHOMacCHI (PUTOIIAHKTOHA ITEPBOM IPyII-
Bl B BOJHOM cpene B enquauiax P (F1P);

—1f2n — 11 mOTOKOB /7151 BEIYKCIIAEMOI OMOMAacCH (PUTOTLIAHKTOHA BTOPO IPyTI-
el B BojiHOM cpejie B eaunniax N (F2N);

—rf2p — 10 mOTOKOB 1151 BEIYHUCIISIEMON OHOMAcCH PUTOILTAHKTOHA BTOPOM TPYTI-
16l B BOJIHOM cpefe B equnuiax P (F2P);

— rf3n — 11 NOTOKOB JJisi BBIUKCIIIEMOM OMOMACChl (PUTOIIAHKTOHA TPEThEH
rpymnmsl B BoaHO# cpene B equnuax N (F3N);

— 1f3p — 10 TMOTOKOB AJIsl BBIYHMCISIEMON OMOMAacchl (DUTOILIAHKTOHA TPEThEH
IpymIbl B BOAHOM cpene B enununax P (F3P);

—1z1n — 9 MOTOKOB AJIS BEIUMCIISIEMOH OMOMACChI 300TIIAHKTOHA TIEPBOM IPYIIITBI
B BojiHOU cpezie B eaunauniax N (Z1N);

—1z1p — 9 NOTOKOB /17151 BEIYUCIISIEMOI OMOMACCHI 300IIIAHKTOHA [TEPBOM TPYIIIBI
B BOJIHOU cpeie B equnaunax P (Z1P);

—1z2n — § MOTOKOB JJI51 BBIYMCIIIEMON OMOMAacChl 300IUIAHKTOHA BTOPOU TPYIIIIBI
B BonHOU cpezie B eauaunax N (Z2N);

—1Z2p — 8 IOTOKOB JJI51 BBIYMCIIIEMON OMOMacChl 300IUIAHKTOHA BTOPOU TPYIIIIBI
B BOJIHOU cpejie B equHuLax P (Z2P);

— rmkn — 8 TOTOKOB TSI BEIYUCIISIEMON OMOMacChl MAaKpO(QHUTOB B BOTHOW cpefie
B equauax N (MKN);

— rmkp — 8 ITOTOKOB TS BEIYHCISIEMON OMOMacChl MaKpO(QHUTOB B BOTHOW cpefie
B equauIax P (MKP);

— rcorg — 23 MOTOKa ISl BEIYUCIIEMOM KOHIIEHTPAIIMH PACTBOPEHHOTO OpPTaHH-
geckoro C B BogHOM cpene (CORG);

—rdon — 22 moToKa [ BEIYUCIIIEMOM KOHIIEHTPAIIUN PACTBOPEHHOTO OpraHude-
cxoro N B Bogrot cpene (DON);

—rnd — 22 TOTOKA JJIs1 BEIYUCISIEMOU KOHIICHTPAITUH B3BEIIEHHOTO (JIETPUTHOTO)
N B BogHO cpene (ND);

— rpd — 20 TTOTOKOB /7151 BBIYHCIISIEMON KOHIIEHTPAI[UH B3BEIICHHOTO (JIETPUTHO-
ro) P B Bognoii cpene (PD);

—rdop — 22 moToKa sl BEIMUCISIEMON KOHIIEHTPAIIH PACTBOPEHHOTO OpraHnye-
ckoro P B BontHoit cpene (DOP);

— rnh4 — 25 NOTOKOB /ISl BEIYHCIAEMON KOHIIGHTPAIlMH PACTBOPEHHOTO aMMO-
nuiinoro N B Boxnou cpezne (NH,);

—1o2 — 18 MOTOKOB TSI BEIYUCIISIEMOI KOHIICHTPALUN PACTBOPEHHOTO HUTPHUT-
noro N B Bonnoii cpeze (NO,);

— 103 — 19 NOTOKOB 7151 BEIYUCIIAEMON KOHIIEHTpAIMM pacCTBOPEHHOTO HUTpAT-
noro N B Bomnoii cpeze (NO,);

— rdip — 18 MOTOKOB A BEIYUCISEMOH KOHIIEHTPAIH PaCTBOPEHHOTO HEOpra-
Huueckoro P B BomHo# cpene (DIP);

,~OKHCJIAIOIMX OaKTepuii

,~OKUCIISIOIMX OaKTepui
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— rnf — 7 MOTOKOB ISl BBIYMCISIEMON KOHIIEHTPAIIUU HE(PTEIIPOAYKTOB B BOJAHOM
cpene (NF);

— rfnl — 7 MOTOKOB 17151 BRIYUCIISIEMON KOHIIEHTpAIMu (PEHOIOB B BOTHOU cpele
(FNL);

— 102 — 24 moTOKA JIJIsl BBIYUCIIIEMOM KOHIICHTPAIIMU PACTBOPEHHOTO KUCIOPOJIa
B BOJIHOH cpefie (Oz);

—1pS — 7 IOTOKOB /111 BBIYUCIISIEMOM KOHIIEHTPAIMU MTECTUIIMIOB B BOJHOU cpesie
(PS);

— rhm — 7 MOTOKOB JIJIs1 BEIYUCIIIEMOI KOHIIEHTPAIIUHN TSDKETBIX METAJIOB B BO-
nHoM cpeae (HM);

—rcorgs — 4 MoToKa JJIs BRIYHCIIIEMON KOHIIEHTPAIK PACTBOPEHHOTO OPTaHuye-
ckoro yriepona B cequmenTax (CORGs);

—mds — 4 TOoTOKa JUIs BEIYHCIIIEMON KOHIIEHTPAIMHU B3BEIIEHHOTO N B CEAINMEH-
tax (NDs);

—rnh4s — 5 TOTOKOB JUI BBIYHCIIIEMOH KOHIIEHTPAIMK aMMOHHIHOTO N B cenu-
mentax (NH,s);

— 1no3s — 6 TOTOKOB ISl BEIUUCIISIEMON KOHIIEHTpAllUd HUTPaTHOTO N B celu-
menTax (NO,s);

—1n2 — 9 MOTOKOB JJIsT BEIYHCIIIEMON KOHIIEHTpaIuu cBooomaHoro N B BomHOM
cpene (N,);

—1pds — 3 moTOKa [Tl BEIYHMCIISIEMON KOHIIEHTPAINH B3BeIIeHHOTO P B cenrmen-
tax (PDs);

— rdips — 3 mOTOKa JJIsl BEIYMCIIIEMON KOHIICHTPAIIMH PACTBOPEHHOI'O HEOPraHu-
gyeckoro P B cequmenTtax (DIPs);

— 102s — 4 TIOTOKA JUIS BBIYUCIISIEMON KOHIIEHTPAIIUH PACTBOPSHHOTO KUCIIOPO/Ia
B cenumentax (O, sed);

— rn2s — 2 MOTOKA JUI BHIYHMCIIAEMON KOHLIEHTpAUU pacTBOpeHHOro N B cequ-
menTax (N,s);

—1flsi — 9 moTOKOB AJIs BEIMUCIIIEMON OMOMacchl (PUTOIIAHKTOHA TIEPBOM TPYyTI-
eI B BOJIHOM cpene B equannax Si (F1Si);

— 15104 — 14 TOTOKOB /1151 BEIYUCIIAEMOI KOHIICHTPAIUK HeopraHnuieckoro Si (cu-
JMKaToB) B BoAHOM cpezie (Si0,);

—15id — 11 OTOKOB [ BEIYHUCISIEMON KOHIICHTPALIUH B3BELICHHOTO (JETPHTHO-
ro) Si B BomHO# cpene (SiD);

—1z1si — 5 TOTOKOB ISl BRIYHUCIIIEMO OMOMaCCHI 300IITIAHKTOHA TIEPBOU TPYTITTHI
B BOJIHOU cpeie B efunamiax Si (Z1Si);

— rhs — 8 MOTOKOB JIJIs1 BBIYUCIISIEMOW KOHIISHTPAIUH CYTb(HUIOB B BOJHOM Ccpejie
(HS);

— rur — 18 MOTOKOB [1J1s1 BEIYUCIIIEMOM KOHIIEHTPAIIMA MOYEBHHBI B €qUHUIIAX N
B BomHO# cpene (UR);

— 1sids — 3 moTOKa IS BEIYUCISEMOI KOHIIEHTPAMK B3BEIIEHHOTO Si B CEIU-
MeHTax (SiDs);

— 15i04s — 3 TTOTOKA JUTSI BEIYUCISIEMON KOHIICHTPAIIUN CHJTMKATOB B SAMHUIAX Si
B ceumentax (SiO,s);

—1blsi — 10 moTOKOB I BEIYUCISIEMOI OMOMacchl reTepoTpoHBIX OaKTepHil B
BOJIHOM cpefie B eauanax Si (B1Si);

— rsiorg — 14 MOTOKOB /ISl BHIYHCIIIEMON KOHIIEHTPAIIMHA OPraHUYECKOro Si B BO-
nHoti cpeze (SiORG).

B mporpamme CNPSi-moznenu (B pasnene ocHoBHoi 3actaBku «[IOTOKHW») c
MOMOIIBI0 (pyHKIIMOHATBHOH KiTaBumu «F1» MOXHO TOCMOTpETh, KaK BRIYUCIISIOT-
Csl YKa3aHHBIC BBIIIE IMOTOKU JIJISl BCEX YYMUTHIBAEMBIX B MOJIENH TIEpEMEHHBIX (XH-
MHUYECKUX U OMOJIOTHIECKHX).
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B 6moke mapamerpoB «ITPOJAYKIMS» npencraBieHbl pacueTHbIE 3HAYCHHS
YAEIBHBIX CKOPOCTEH MPOAYKIMH THAPOOHOHTOB (PacCUUTHIBAIOTCA [0 YPAaBHEHUSIM,
npencrasiieHHbIM B nporeype RATESY) [Jleonos, 2008]. [lepBbie YeTbipe OyKBBI
PROD - cokparmennoe o6o3naueHue pacuetHoro tepmuaa «PRODUCTIONy, no-
cie 3TuX OyKB clenyeT 0003HaYeHue THIPOONOHTOB, ISl KOTOPBIX OLIEHEHBI 3Haue-
HHS CKOPOCTEHl yJeabHOW MPOAYKIMHU (pa3MepHOCTh — cyT'). B O0ke mapameTpoB
«ITPOAYKIMS» 3anana cieqyronias NOCIeA0BaTeIbHOCTh PACTIONOXKEHUS 3Haue-
HUH yAeIbHOM NPOIYKINHU THAPOOHOHTOB:

PRODBIC — pmns ©Ouomaccel rereporpodubix Oakrepuid Bl B egunnmax C
(BIC);

PRODBIN — ans Ouomaccel rereporpodHsix Oakrepuii Bl B eamnumax N
(BIN);

PRODBIP — nmns Ouomaccel rerepoTpodubix Oakrepuit Bl B egunnnax P
(B1P);

PRODB2N — nns 6uomaccel NH -oxucnsronux 6akrepuii (rpynmsl Nitrosomo-
nas) B2 B enunnnax N (B2N);

PRODB3N — s 6nomaccel NO,-okucnsromux 6akrepuit (rpynmst Nitrobacter)
B3 B enununmax N (B3N);

PRODB4 — nns 6uomaccel Hedreokucisromux Oakrepuit B4 B enmnuiax C
(B4C);

PRODBS5 — nmnst Guomaccel (eHonokucisitonmx Oakrepuii BS B enununax C
(B5C);

PRODF1N — nys 6rioMacchl nepBoii JOMUHUPYIOLIEH IPpyMIibl (PUTOMJIAHKTOHA B
enuaunax N (FIN);

PRODF1P — g5 Guomaccel nepBoid JOMUHUPYIOLIECH TPYIIBI (PUTOILTAHKTOHA B
enununax P (F1P);

PRODF2N — st 6Gmomaccsl BTOpOH JOMHUHHUPYIOIIEH IPyMITbl (PUTOMIIAHKTOHA B
enununax P (F2N);

PRODF2P — anst Guomacchbl BTOpOi TOMUHHUPYIOIIEH TPYNIbl PUTOIUTAHKTOHA B
equnuiax P (F2P);

PRODF3N — a7t Guomacchl TpeTbei JOMUHUPYIOLIEH IPyMIbl PUTOIUIAHKTOHA
B enuannax N (F3N);

PRODF3P — nyist Ouomaccel TpeTbel TOMUHHUPYIOIIEH IPYIIbl PUTOIUIAHKTOHA
B enununax P (F3P);

PRODZIN — njyiss OuoMacchl pacTUTEIBHOSIHOTO 300IUIAaHKTOHA B eNUHUIaX N
(ZIN);

PRODZI1P — nns 6Guomacchl pacTHTEIBHOSAHOTO 300IUIAHKTOHA B ¢AMHULAX P
(Z1P);

PRODZ2N — nns GnoMacchl XMITHOTO 300IUTAaHKTOHA B eiHUIaX N (Z2N);

PRODZ2P — nyist GuoMacchl XUITHOTO 300IUIAHKTOHA B enuHuIax P (Z2P);

PRODMKN — nns 6nomaccet MmakpodutoB B equaniax N (MKN);

PRODMKP — nist 6nomaccel makpodutoB B equnnnax P (MKP);

PRODF1Si — nys 6uomacchl iepBoii TOMUHHUPYIOIIEH IPYIIbl PUTOIIAHKTOHA
B enununnax Si (F1Si);

PRODZ1Si — nns 6uomacchl pacTUTEIBHOSIHOTO 300IIAHKTOHA B €IMHUIAX Si
(Z18S1);

PRODBI1Si — nanst 6uomaccsl rereporpodHbix Oaktepuit Bl B emunanmax Si
(B1Si).

B 6noke napamerpoB « BPEMSI OBOPOTA» ucrnonb3oBaHa ciaegyrouas nocie-
JIOBaTeJIbHOCTD ITOKa3aTeNell U pacueTHBIX 3HAYEHUH BpeMeH 000poTa epeMeHHbIX,
cobpannas B aiine PLOTTRN, BbIUMCIEHHBIX AJIS1 JAHHOTO MHTEpBasla BPEMEHH t
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(3a71aH IEPBBIM B KXKOM CIIy4ae) U JIJIsl COOTBETCTBYFOIICH aKBaTOPUH (TIOCIISTHUM
B JIAaHHOM OJioKe mpuBOAUTCS No aKBaTOPHHM): IEPBOE 3HAYCHUE — UHTEPBAJ BpeMe-
HHU (t), Aanee UayT 3HAYCHHS BpeMeH oboporta mis ouomace: B1C, BIN, B1P, B2N,
B3N, B4C, B5C, F1IN, F1P, F2N, F2P, F3N, F3P, Z1N, Z1P, Z2N, Z2P, MKN, MKP;
Jlajiee CIeIy T 3HaYCHUs BpeMeH o0opoTa it xumuueckux nepemenHsix: CORG,
DON, ND, PD, DOP, NH,, NO,, NO,, DIP, NF, FNL, O,, PS, HM; nanee cnenyer
(e1e He 3aBEPIICHHBIN /IS BBIYUCICHUH 3HAYCHHI OMOMAacc) OJIOK JIJIsl TISITH TTOITy-
msiuit pei6: F1IN, F11P, F12N, F12P, F13N, F13P, F14N, F14P, F15N, F15P; nanee
uzetT OJI0K 3HAUEHUS BpeMeH 000p0Ta HEKOTOPBIX TIEPEMEHHBIX JOHHBIX OTIOKEHUH
u Boxnoi cpenpl: CORGS, NDS, NH,S, NO S, N,, PDS, DIPS, O,sed, N,S, F1Si,
SiO,, SiD, Z1Si1, HS, SAL, UR, SiDS, SiO,S, B1Si, SiORG, Ne akparopuu.

B o6moke napamerpoB «OBLIAS MMPOAYKILMUSA» npencrarieHbl 3HAUCHUS
pacueTHON MPOAYKIMU OMOMACC THJIPOOMOHTOB JIJISl KAXKIOTO MECslla M 3a roji B
cnenyromeit nmocnenosarensuoct: B1C, BIN, B1P, B2N, B3N, B4C, B5C, F1Si,
FIN, F1P, F2N, F2P, F3N, F3P, Z1Si, Z1N, Z1P, Z2N, Z2P, MKN, MKP, B1Si.

[ns mapametpos «IIEPEMEHHAS», « CYMMbI», «YAEJIBHAS IIPO-
AYKLMUSA» Buavyane cienyer BbIOpaTb BPEeMEHHOW HMHTEpPBajl IMOCTPOCHHUS
rpad)KOB U JUarpamMM M TOJBKO IOCIJIe 3TOTO BhIOMpAaeTcs caMa NMepeMeHHas
U yKa3bIBaeTCS HOMEp aKBAaTOPHH, JJII KOTOPOW BBIMOIHSETCS TpadupoBaHue
nepeMeHHbIX (puc. 9).

Lyl j

Beero c=ryui: 9

U | R FE
7 . |H|.-=-::|-=-|n j «——— Iepemennan

Bpema
Homep npyoa

|‘| r| |Heaa:|a-|-:- ~r|

Puc. 9. Dpacmenmol 6CHIBIBAIOUUX CHUCKOS BLLOOPA BPEMEHHO20 OMpe3sKd,
HoMmepa npyoa u nepemenHou

s mapametpos u3 omokos «IIOTOKW», «OBILASA MMPOAYKIUUS» u «BPE-
Ms1 OBOPOTA» rpaduku u AuarpaMmbl aBTOMaTHIECKH CTPOSITCS TOJIBKO 32 BECh
pacueTHbIl TiepruoA (Kak MpaBuio, 3a oauH ron). Ilo ymomuanuio Mozens npeaocTas-
JSIET TIOJIB30BATEIIO MAATh BAPUAHTOB HAOOPOB MapaMeTPOB sl TPA(UKOB C BBIILIBI-
BAIOIMH CIICKaMH HOMEPOB TPYJIOB U IIEPEMEHHBIX, KOTOPBIE TPU HEOOXOAUMOCTH
MOKHO JIOTIOJTHUTD JI0 ACCATH, HAKUMAasi KHOTIKY «/100aBUTH rpauk».

[o 3aBepuieHnn BEIOOpaA MEPEMEHHBIX HEOOXOIUMO HaxaTh KHONIKY «IlocTpouTnby,
IIOCJIC Yero B [IPAaBOM YaCTH OKHA MOJIENN OyAyT HOCTPOCHBI COOTBETCTBYIOLIHIA Irpa-
¢uk win auarpamma. [lpu BHEceHnn M3MeHeHUH B HA0Op mapamMeTpoB, U3MEHEHHS
rpadukoB (auarpamm) OyIyT aBTOMaTH4eCKr OTOOpaKaTbesi B TAHHOM OKHE.
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[Tpy HEOOXOIUMOCTH KasKABIH 3J€MEHT rpad)uka MOXKeT ObITh U3MEHEH B MEHIO
00IIMX HACTPOEK, KOTOPOE BBI3BIBACTCS MyTEM JIBOWHOTO ILEIYKA JIEBOH KHOIKOM
MBIIIM B OKHE OTOOpakeHUs. B mosiBuBIIEMCsl MeHIO HacTpoek (puc. 10) MOXHO
W3MEHUTH THII JIMHUH, TUI Mapkepa (U1 rpad)uKoB) ¥ BBIOpaTh COOTBETCTBYIOIIUE
LBETAa JJI5l IOCTPOCHHBIX IPA(UKOB U AHATPAMM.

BxiounB Bknanky «Ilapamerpbi», Monb30BaTelb MOXKET BBIITOTHUTH HACTPOM-
Ky BHJa Oceii, 100aBUTh HAAMMCH U BEIOpaTh LBET (oHa rpaduka (puc. 11).

5]
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Puc. 11. Buo oxna nacmpotixu napamempos

19



Ipu Haxatun kHomku «COXpaHHUTH rpauK» MOCTPOCHHBIC TPadUKH U JUa-
rpaMMBbl coXpaHsroTcs B popmare bmp. /Iy mpocMoTpa MM BHECEHHS H3MEHEHU I
B pabouyro 0a3y JaHHBIX CIEIyeT HaKaTh KHOMKY «J/laHHbie B Excel» (3mech cinemyer
OTMETHTh, YTO MOZENb He padotaet ¢ Bepcueit Microsoft Office Excel 2007 r.). Ipo-
rpaMMa aBTOMaTHYECKH OTKPHIBACT KHHUTY, B KOTOPOIl HaXOIATCS PacyeTHBIC TaH-
HBIC IS TOCTPOCHUSI IPa(UKOB U IUATPAMM.
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PA3JIEJ 4
MEPEYEHD NOCTPOEHHBIX TPA®GVKOB
JUISI TATAPCKOTO TIPOJIUBA Y TIPUMEPBI
NX AHAJIM3A

Tarapckuii mpon. — ceBepHas 4acTh SIMOHCKOTO MOPSI, ISl HEr0 XapaKTepPHBI
KOHTPACTHOCThH TEMIIEPATYPHOTO PEKUMAa BOJHBIX MacC U BCECE30HHAS aHTUIUKIIO-
HaJbHAsg HUPKYIALUSA Boj (C nuameTpoM Kpyroopora 40—50 Muib) B 10KHOH ya-
CTU IIPOJIMBA BOKPYT 0-Ba MoHepoH. Uepe3 BOCTOUHBIN ceKTOp B Tarapckuii mpoit.
MOCTYTAIOT TEIUIbIe BOJBI CEBEPHOM BeTBH LlycMMCKOTO TeueHus, a BAOJIb CEBEPO-
3amaiHoro MoOepeskbs MPOJUBa MPOCie:KUBaeTcs xonoaHoe TeueHue [lpenka (ero
CKOPOCTB OT BECHBI K JIETY YBEJIMUHUBACTCA € 5—7 10 7-9 cM/c, a K OCEHU CHMUKAETCSI
1o 4-5 cm/c). Brons roro-3amagHoro modepexnbs mpoiusa cieayet [Ipumopckoe Te-
YEeHHE, B IOBEPXHOCTHOM €r0 CJI0€ MUHUMaJIbHbIE ckopocTH (1-3 cMm/c) oTMeuaroTcst
JIeTOM, a MakcuMaibHbIe (10 10 cm/c) — ocenbto [[Iumanbrauk u ap., 2003].

Mensttoruiicss pe:KuM IUHAMUKU Pa3HBIX MO MPOUCXOKICHUIO BOJHBIX MAacC B
3HAUUTEJIBHOM CTENCHU CIIOCOOCTBYET (DOPMHUPOBAHHIO CYIECTBEHHBIX OTIUUUI B Xa-
paKTepUCTHKAX Cpelbl 0OUTaHus (IPEkK/Ie BCEro TEMIEPaTyphl H COJICHOCTH) B 30HAX
MaTepUKOBOM U OCTPOBHOU cyOnuTopaiu. Haauure pa3HbIX MO MPOUCXOMKICHUIO BO-
JTHBIX MaCC U CMEHA PSIKUMOB UX JIMHAMHUKH OJIHA U3 IIABHBIX MPUYMH HAOIFOIAaeMbIX
pa3in4uii B BUIOBOM COCTaBE JIOHHBIX COOOINECTB M UX MO3aUYHOTO PACIIPE/ICICHUS
1o akBaropuu npoausa [AuuuH, 2002]. OueBUAHO, YTO PACTIPEACICHUE XUMUIECCKIX
MOKa3aTeNiel — KOHIIEHTpAIMK COCAMHEHHN OWOTCHHBIX 3JIEMEHTOB, IO KOTOPBIM
OLICHMBACTCS COCTOSIHUE MOPCKOH Cpelibl, MOKET OBITH elie 0osee HEOTHOPOAHBIM T10
aKBaTOpUM TpoinBa. B yacTHOCTH, comepkanue pocdaToB U CUITMKATOB B 3ar1aTHOMN

i i - U CEeBEPHOM YacTsxX SIMOHCKOTO MOpsi, TIe pacioio-
S [\ JKEHa SIIOHOMOpCKAasl BOAHASI Macca, BBIIIE, YEM B
BocTouHOM [MokueBckas, 1961]. Takas HeomHo-
POIHOCTH pachpeaesiCHUs] XUMUUECKUX TMOKa3aTe-
Jiel — KoHIeHTpanuii OuoreHHbix Bemects (bB),
MOXKET OMPEACTICHHO BIUSATh HAa KOJIUYCCTBCHHBIC
XapaKTEPUCTUKU U AKTUBHOCTH OMOMAacC MUKPOOP-
raHU3MOB, OOUTAIOLIMX B BOIHOH cpere.

. J — 3aKOHOMEPHOCTH OWOTHAPOXUMHHA MOPCKOU
— ] CpeIlbl, MPOSIBISIONIMECS BO B3aUMOCBSI3aHHOM H3-
Nf MEHEHUH KOHIEHTPAlMi XMMHYECKUX IOKa3are-
. , Jiel 1 OMoMacCc MUKPOOPTaHU3MOB T10JT BIUSTHUEM
/1 KOMILJICKCHBIX TIPUPOHBIX (2 MHOT/IA U aHTPOIIO-
' pi TeHHBIX ) (PaKTOPOB, OBLIN UCCIIEJOBAHBI HA OCHOBE
METOJIOJIOTUH CHUCTEMHOTO aHalu3a U MareMaTu-
YEeCKOro MojiennpoBaHus. KOHKpeTHO ¢ TOMOIIBI0
CNPSi-Monenu ObUTH UCCIIEAOBaHBI paiioHbl 13

, oy Y Tarapckoro mipoin. (Slmonckoe mope) (puc. 12).
48 = s [Iporeccel, BOCHIPOU3BOAMMBIE  MOJIEIBIO,
pasHoMacIITaOHbI Mo CBOeH cyTu. B memom Boc-
Puc. 12. Cxema noopasoenenus ITPOU3BOJIUTCS JINHAMUKA XUMHUECKHX U OHOJIO-
Tamapckoeo nponusa TUYECKUX KOMIIOHEHTOB MOPCKOH 3KOCHUCTEMBI B
Ha pationsl 1-3 TEUEHUE OJAHOrO KaJeHJapHoro roxa. Mzmenenue

c.u.

50

0. Caxanuy

48
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KOHIICHTPALUH XUMUYECKUX KOMIIOHEHTOB U OMOMAacC MUKPOOPTaHU3MOB PEryIIUpPY-
eTcsi pakTopaMu Cpeibl (TeMIIepaTypa, OCBEIEHHOCTh, IIPO3PAYHOCTh BOJI, OMOTCH-
Has Harpy3Ka, BOAHBINA PEKUM), 331aBA€MBbIMU BO BXOJAHBIX TAHHBIX B COOTBETCTBUU
CO CPEAHEMHOTOJIETHUMH 3HAUCHUSIMU A1 KaxKaoro mecsua. CpeaHue 3HaYCHUs
YKa3aHHBIX XapaKTEPUCTUK OKPYXKAIOLIEH Cpelbl BBOAATCS B MOJETH KaXKIOr0 Me-
cslla Ha JIeHb, COOTBETCTBYIOLIUHN 110 BPEMEHU CEPEANHE BPEMEHHOIO Mepruoaa Me-
csa: Juis stHBapsl — Ha 15-e cyT oT Havana roja, Juis gespains — Ha 14-e cyT 3Toro
Mecsla, Wik Ha 45-¢ CyT OT Havalia rojia M Tak jaiee). Mexay 3TUMU COCEITHUMU
3HAUEHUSIMU TOKAa3aTesiei MpU MPOUTPHIBAHUU MOJETH MPOUCXOAUT UHTEPIOISALUS
YHCJICHHBIX IMOKAa3aTe/ICH U BHIYMCICHUE MX 3HAUCHUM JJIS KaXKIOro IHS rojaa. JTU
BBIUMCIICHHBIC JIJIS KaXJIBIX CYTOK rojia (OT MCXOJHBIX J0 KOHEYHBIX, 365-X, CYT)
3HAUEHUS MOKa3aTeNel OKpY Kalolel cpeibl 3aTeM UCIONB3YIOTCS B pacueTax, Tak
KaK UX 3HAUCHUS BJIMSIFOT Ha CKOPOCTH XUMHUKO-OMOJIOTUYECKOH TpaHchopMaruu
OMOTCHHBIX U 3arpsI3HSIONINX BEIIECTB U Pa3BUTUS OMOMAcC THIPOOHOHTOB.

BomooOmeH Mex1y BbIICIICHHBIMU aKBATOPUSIMU BHYTpH TaTapckoro mpoi. U Ha
BHEIIHKUX €ro rpaHuiax Obu1 oneHeH ¢ nmomonipio [MC «Caxanuuckuid menbd» u
okeaHnueckor mozenu beprenckoro yHuepcutera (bOM): cHauana ObLIM HU3BIIE-
YEHBI 3HAYCHUS TEMIIEPATYPhl, COIEHOCTH U IJIOTHOCTHU BOJIBI HA CTaHJAPTHBIX pa3-
pe3ax u ropu3onTax (mo 0606menHpM B ['MIC HabmroneHusim 3a 1946—-1996 rr.), a
JlaJiee 1o 3TUM JaHHBIM ¢ TOoMOoIbi0 BOM ObLTH BEIYHCIICHBI 3HAYCHUST CKOPOCTEH U
HaNpaBJICHUN TEUCHUH BHYTpH NposinBa. [0 3TUM JaHHBIM OBLIO MPOBEICHO OCPE/I-
HEHHE MOKa3aTeliel MepeHoca BoJ M ObUIM BBIYMCIICHBI 3HAYCHUS PACXOJ0B BOJIbI
Ha BHEIHUX TPaHUIAX MPOJIMBA U HA TPaHUIAX PailoHOB 1-3, BBIACIEHHBIX BHY-
Tpu Hero. C yueToM BBIIIIEYKa3aHHBIX JIAHHBIX, a TAK)Ke Ha OCHOBE MH(POPMAIIUU O
MOpP(OMETPUYCCKHIX XapaKTEPUCTUKAX palloHOB 1-3 (cpemHue mTyOWHbI, TUIOIIA U
1 00beMbI BOJIbI) ObUTH BOcIipou3BeneHbl Ha CNPSi-mMonmenu muHaMudeckue Kpu-
BbIC U3MEHEHMSI KOHIICHTPAIMH OMOTEeHHBIX BEIIECTB U OMOMACC TUAPOOUOHTOB, OT-
BETCTBEHHBIX 32 COJEPIKAHUE OMOTEHHBIX U 3arpsI3HSIONINX BEUICCTB B OTACIBHBIX
paiionax mponuBa. Pa3BuTue MUKpOOPraHU3MOB MPOUCXOAUT B KaXKIAOM pailoHe ¢
YYETOM BIIMSHUS B TEUCHUE KAXKIOTO MecsIa PaKkTOpPOB CPEJIbl, IPU ITOM JJIs pellie-
HUS ypaBHEHUH MOJIENU UCOIb30BaH BpeMeHHou mar (.01 cyT, COOTBeTCTBYIOLIUH
BO3MOXXHOMY BPEMEHU T€HEPAIUU OUOJIOTHUECKUX OOBEKTOB U YCIIOBUSIM OKpYKa-
IOLEH cpefibl, B KOTOPBIX MPOUCXOIUT PA3BUTHE MUKPOOPTAaHU3MOB, BIUSIOLICE HA
JUHAMUKY XUMUYECKUX KOMIIOHEHTOB BOJHOM Cpebl.

IIpencraBnenne 00 U3MEHEHUH aKTUBHOCTH MUKPOOPTaHM3MOB M WX BIUSHUS
Ha XUMUYECKHUE KOMIIOHEHTHI OLICHUBACTCS C IOMOIIBIO TAKUX XapaKTEPUCTHUK, KaK
OroMacchl MUKPOOPTaHU3MOB, YIEIbHBIE CKOPOCTH MX pocTa (HmoTpediieHus: cyo-
CTPATOB MHTAHWs) U 3HAYCHUs OUOMPOAYKIUU KAKIOTO BHUIA THAPOOHOHTOB. 1o
M3MEHEHHIO 3TUX MapaMeTPOB MOXKHO CYAUTHh O POJIM MUKPOOPTaHU3MOB B TpPaHC-
(opmaruu BEIIECTB U B OCYIICCTBICHHH UX KPYTOBOPOTA B BOJTHOU CpPEJIe.

Takum o0Opa3oM, Auana3oH BPEMEHHBIX MHTEPBAJIOB, KOTOPHIH yUUTHIBAETCS B
pacueTax Ha MOJETH U MIPHU aHATU3€ MOMYUYCHHBIX PE3yIbTaTOB MOACIUPOBAHMUS, CO-
craiser ot 0.01 cyT (mar npourpeIBaHUs MOJCIH U PEUICHHS €€ YPaBHCHHIA) JI0
CYTOK (JUIsl IPOCMOTpPA U3MEHEHUI KOHIICHTPAIM XUMUYECKHIX BEIIECTB, OHOMACC
MUKPOOPTaHU3MOB U MOKa3aTesei MX akTHBHOCTH ), MECSIIICB U CE30HOB (TIpU pacue-
Tax 0aJaHCOB BEIICCTB U aHAIHM3E 3aKOHOMEPHOCTEH TMHAMUKYU 3HAUYECHUH OUOTIPO-
JTyKIMW U HHTETPabHBIX KOHLIEHTPAIUI BEIIECTB) U B LIEJIOM JI0 rojia (IIpu paccMo-
TpeHUH OOIIEeH KapTHHBI M3MCHECHUSI XMMUYCCKUX U OMOJIOTMYECKUX TMOKa3aTelei
M3y4aeMoi BOIHOM 3KOCUCTEMEI). B 11emoM takoe pasnuure pa3HOMaCIITAOHBIX 110
BPEMEHHU IMPOLIECCOB TPATUIMOHHO YUUTHIBACTCA MPHU PEATU3ALUU IKOTOTUIECKUX
MoOJIeTIeH U aHaNK3€e MOIYYCHHBIX PE3yIbTaTOB MOICTUPOBAHUS.
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Jlanee mocTpoeHBbI C MOMOIIBIO OIIMCHIBAEMON CUCTEMbI 0TOOPaKEHUsI pe3yIIbTa-
TOB MOAETMPOBAHMS U 00cyKaatoTcs rpaduku (puc. 13—88, KoTopbie pa3MeleHbI B
[TpunoxeHnn) Uil pa3HBIX PACYETHBIX XapaKTEPUCTHK.

4.1. ITocmpoenue cpagpuxos no pacuemnoit unghopmayuu
u3 onoxa «IIEPEMEHHBIE»

Jna napamerpoB 6noka «[IEPEMEHHBIE» noctpoensl rpadguku, xapakre-
pU3yIOIIMe U3MEHEHHsI B TEUEHHE PACUETHOIO Trojla KOHIEHTPAaUMW CIeNyIOMNX
BELIECTB:

— «coedunenuii N» — 6MoMacc TeTepoTpoPHbBIX OaKTepuil, mepBol rpymnis! ¢u-
To- 1 300rankToHa B equHunax N (BIN, FIN, Z1N) (puc. 13); 6uomacc Bropoit u
TPEThEH TPYII (PUTO- U XUIIHOTO 3001UTaHKTOHA B enuHuIax N (F2N, F3N, Z2N)
(puc. 14); konueHTpauuii xuMmuecknux kKomnonenToB — DON, ND u N . (puc. 15), a
taxke NH,, NO, u NO, (puc. 16);

— «coedunenuii Py — dbromacc reTepoTpoHbIX OaKTepuil, IepBo rpymnibl Gpuro-
u 3oorutanktoHa B eauauuax P (B1P, F1P, Z1P) (puc. 17); 6Gmomacc BTOpoii 1 TpeTheit
rpyni GUTO- ¥ XUITHOTO 3001u1ankToHa B ennHniax P (F2P, F3P, Z2P) (puc. 18); xon-
uentpauuit DIP, DOP u PD (puc. 19);

— «coedunenuu Si» — duomacc reTepoTpoHbIX OaKTepuil, MepBON TPyl Hu-
To- ¥ 3001ankToHa B equHunax Si (B1Si, F1Si, Z1Si) (puc. 20); koHIEHTpaLuii
SiO,, SiORG u SiD (puc. 21);

— «coeounenuit C u 0,y — oromacc rerepoTpodHbIx Oakrepuii B eauHunax C
(B1C), xonuentpauuit CORG u O, (puc. 22);

— «NF n B4C» — xonnentpauunii NF u 6momacc NF-okucnstomux 6akrepuiit B4C
(puc. 23).

[IpoBenem KpaTKuii aHAIU3 U3MEHEHHI B TEUSHHUE T0/la 3HAYCHUI PacueTHBIX Ia-
paMeTpoB COCTOSTHHUS MOPCKOH cpefibl, HH(OpMAaLUs O KOTOPBIX B poLecce peau-
3anuu CNPSi-monenu pasmerniaercs B 6moke «IIEPEMEHHBIE».

4.1.1. Ananus 20008020 x00a d6uomacc 2uOpoOUOHMOB

Jlo HacTosIIIero BpeMeHn 0COOCHHOCTH CE30HHBIX M3MEHEHHH Ouomacc rupo-
OMOHTOB (B YaCTHOCTH, TeTepOTPOGHBIX OaKTEepHUid, TOMHUHUPYIOIINX TPYII (QUTO-
Y 300IJIAHKTOHA) B aKBATOPUAX JATbHEBOCTOUHBIX MOPEH OCTAIOTCS MPAKTHYCCKH
HE UCCIIeIOBAaHHBIMU. B 3HAUUTEIBHON CTENEHH 3TO CBS3aHO C TPYIOSMKHMHU aHa-
JUTHYCCKHMH METOJIaMH, UCIOJB3YEMbIMH B MPAKTHUECKOH THIPOOUOIOTHU ISt
ompeeeHrs 0noMacc MEKPOOPTaHU3MOB, OTBETCTBEHHBIX 32 OMOTpaHC(HOpMAITHIO
coennaeHn bD. Hampumep, 6nomacca OakTepwii B THAPOOHOIOTHUCSCKHUX HCCIIe-
JIOBAHHSIX PACCYMTHIBACTCS MO TAHHBIM OOIIEeH YHCICHHOCTH OAKTEPUIl U CPETHETO
obpeMa KireTok Oakrepuii. OObeM KJIETOK OaKTepuil OMpenesIeTCs] OTASIBHO s
Ka)XI0H UX (POPMBI TIO COOTBETCTBYIONINM (popMyliaM (JiJ1si KOKKOB — IO popMyiamMm
00BeMOB mapa, I Majxodek — no GopMyliaM HUIHHIPOB, TS OBAIEHBIX (hOPM — 110
¢dopmynam srunricona). Maccy GakTepuil ONpeernsioT 0 pacueTHOMY 00beMy C
YUYETOM YAETbHOTO Beca bakTepuid. [Ipy Takux pacdeTax JOMyCTUMBI TIOTPEITHOCTH
B 1.5-2 paza [PykoBoactso..., 1980].

bruomacca ¢uToruraHkTOHa BRIpakaeTCs Maccoil 0Cco0el MOMyISAIUN UITH CO00-
IIECTBA Ha eAUHHMILY TUIOIaan (M2, KM?, Ta) Wiu oobema (M1, J1, cm?, M). Ee 00br4HO
BBIPKAIOT B IMHUIIAX MACCHI BEMIeCTBa (CHIPOTO, CYXOT0, CYXOTO 00€330JIEHHOTO)
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i oprannyeckoro C. Pexxe ncnons3yrorest Apyrue eNMHALBI BEIpakeHUs OrnoMac-
cbl (Kajopuu, cofepkanue N, IITI0KO3bl, aieHo3uHTpudocdara).

Buomacca nonynsnuu GUTOIIAHKTOHA, KaK U OmoMacca 6akTepui, BBIYUCIISIETCS
Ha OCHOBE CpeJHEro 00beMa KIEeTOK KaXJ0ro Buaa (MX pazHooOpa3ue OLeHUBACTCS
NpY TIOZicUeTe 00LIel YHCIEHHOCTH KJIETOK MPU KOIMYeCTBEHHOH 00paboTke mpoo,
0TOMpaeMBbIX AJISl TAKMX aHATUTUYECKHX PadoT). POpMBI KIETOK (DPUTOIIAHKTOHA
COIOCTAaBJISIOT C MOAOOHBIMU TIO (opMe reomerpuueckumu ¢purypamu. Jlanee us-
MEPSIOT apaMeTPhl KJIETOK U 3aTeM BBIYHUCIISIOT UX 00BEMBI B COOTBETCTBUH C (Op-
MyJIaMH JJ1s1 BBIOPAaHHBIX TE€OMETPUUECKUX (PUTYD, MOJOOHBIX M0 GopMaM KIIeTKam
uccieno0BaHHOro (uTorankToHa. [locne ciokeHHs MOoyuYeHHBIX JTaHHBIX BBIYMC-
JSIFOT CpeIHM 00bEeM KIIETKH JaHHOTO BUAA. YIeIbHBII BEC BOJOPOCIEH paBeH eau-
HUIIE, TOTIa Macca UX KJIETOK SKBUBAJIEHTHA UX 00beMy. buomacca nomysisiuny Buaa
OLIGHMBAETCS IPH YMHOKEHHH MX YHCIEHHOCTH Ha Maccy, & CyMMHPOBaHHE OHO-
Macchl IS KaKJ0T0 BHJIA 1aeT 3HaueHHe AJIsl BCEro cOo0IecTBa (PUTOTUIAHKTOHA B
npo0e [PykoBoncTso..., 1980].

Jnist cpaBHEHMsI Macchl OakTepHii ¢ OnoMaccoil (Hampumep, IUIAHKTOHA) U ¢ 3ara-
camu oprannueckoro Bemectsa (OB) ee BoipaxkaroT B rpamMax C 1mof| KBaJpaTHbIM
MeTpoM roBepxHocTH BObI (I C/M?). TIpu 3TOM yuuThIBaeTCsI, 4TO | T CHIPOIi Macchl
Oaxrepuii cogepxut: 0.8 T (rwmu 80 %) Bomst 1 0.2 T (rwmu 20 %) Cyxoro BelecTsa,
Bkiroyast 0.18 r (umm 90 % cyxoii maccer) OB u 0.02 r (unm 10 % cyxoit Maccer)
MUHepanbHbIX BemecTs. Conepxanne C npuHuMaeTcs paBHbIM 10 % cbIpoii Macchl,
a TiepecyeTHbIC 3HAUYCHHSI KOA((PHUIUEHTOB COCTABISIOT: T CBHIPOM Macchl OaKTepHid
pasen 0.1 r C u 1 r cyxo#t maccsl Oaktepuii pasen 0.5 v C [PykoBoactso..., 1980].

B npuponnoM ¢utomnankroHe copepikutcs 82 % Bombl U 35 % CyXoro ocrarka,
coneprkanne C B 00€330JIEHHOM BELIECTBE BOAOPOCIel B cpequeM cocrasisieT 50 %
(ronebnercs B mpezenax 40—60 %), a ceipast ux 6uomacca conepkut 6 % C. Y npecHo-
BozaHOro ¢uroruanktona C cocrasisieT 10 % ot obmero oobema ero Gnomaccsl. Takoe
BO3MOKHO, TaK KaK 30JbHOCTh IPECHOBOIHOTO (DUTOIIAHKTOHA HIKE, YeM MOPCKOTO.
[Ipu nepecuerax pekOMEHIyeTCs BCEra yKa3bIBaTh, KAKUE CIEIAHbI JIOITYIICHHUSI.

[lepexox OT YHMCIEHHOCTH K Macce MOPCKOTO (PUTOIUIAHKTOHA CIIEAYET MPOU3BO-
JUTb TI0 YPaBHEHHIO:

mxr C/1 = 0.06 nv.,

I=1

a JJIs1 MPpECHOBOAHOTO (bHTOHJ'IaHKTOHa — I10 q)OpMYJ'IC:

mkr C/n=0.1% nv.,
=1
e N, — YMCIEHHOCTh KJIETOK i-T0 Buaa U V, — cpennuii ux oosem [Pykosoxctso...,
1980].

B ruapoOuonoruu obmenpu3Han (akt, 4TO KOJIMYESCTBEHHBIE COOTHOILICHUS
MEXJy Pa3HBIMH EIWHUIAMH BBIPAKEHUS OHMOMACChl MUKPOOPTaHH3MOB CyIIle-
CTBEHHO Pa3IMYaIOTCs, TIO3TOMY COIOCTABIICHUE PA3HBIX JAHHBIX MPOBOIUTH JO-
CTaTOYHO CIOKHO [PykoBoncTBo..., 1980].

B ecTecTBeHHBIX YCIOBUSAX MPOIECC CO3IAaHUS OMOMACCHI KHBOTO BEILIECTBA
(MHKPOOPraHU3MOB, OOUTAIOIIUX B MPUPOHBIX BOJAX) CIOKEH U 3aBUCHUT OT MHO-
rux (hakTopoB (PU3NIECKUX, XUMUYECKUX, OHonorndeckux). CyIlecTBEHHYIO POilb
B 3TOM TIPOIIECCE UTPAIOT THapoxumMuieckue ¢akropsl. [Ipu co3manuu cBoeit 6wo-
MacChl MUKPOOPTaHU3Mbl M3BJICKAIOT U3 OMOTEHHBIX BEIIECTB, UMEIOUIUXCS B BO-
JTHOU CpeJie ¥ MOCTYMAIUX B HEE U3 BHEITHUX MCTOYHUKOB, MHOTHUE XUMUYCCKUE
AJIEMEHTBI, KOTOPbIE HEOOXOMUMBI JJIsi PETYIISIUN BaXKHEHUIIINX JKU3HEHHBIX (DYHK-
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LU JKUBOTO BEILECTBA (AbIXaHHE, OOMEH BEIIECTB, pasMHOXeHHe) [[eprranoBuY u
1p., 1990]. Taxue anementsr, kak C, Si, N u P, mocTosiHHO cozmepikarcs B Gnomaccax
JKUBOTO BEIECTBA, OHM HE3aMEHUMBI IJIsl OCYILECTBICHHS HUX JKU3HEHHBIX (YHK-
uuii. BosBpamienue OMOTEHHBIX BEIIECTB MHKPOOPTaHM3MaMH B OKPYKAarOIIYIO
BOJHYIO Cpely IMPOHMCXOAMT B BHUJE MPOAYKTOB OOMEHA B IpoIecce MX JKU3Henes-
TEJILHOCTH, a TAaKXKe TPH paciajie OpraHn4eckoro JeTpuTa (OCTaTKOB OTMEpIIEH va-
ctu 6uomaccel). [Ipu Hen30e:KHOM BO3pACTaHUU AHTPOIIOTEHHOTO BO3ACHCTBHS Ha
cpeny OOMTaHHsI B COBPEMEHHBIX YCIOBHSX CTAHOBUTCSI BeCbMa BayKHOH B LIEJIOM
OHroreoXuMHUECKast poiib )KMBOTO BELIECTBA, TAK KaK aKTUBHOE y4acTHE MUKPOOpra-
HU3MOB O0ecreunBaeT npeodpazoBaHue U TpaHCHOPMAILIHIO HE TOITBKO HMEFOIUXCSI
B OKPY’KalOIIeH Cpeae BEeUIeCTB, HO M MOCTYMAIOIUX U3 BHEITHUX UCTOYHHUKOB 3a-
TPSA3HSIOMINX BEUIECTB, YTO CIIOCOOCTBYET OCYIIECTBICHHIO OOIIETr0 KPyroBopoTa
B)KHEHIINX OMOTEHHBIX SJIEMEHTOB U X COCTMHEHUI B IPUPOJIE U, B YACTHOCTH, B
rugpocdepe [buoreoxumus. .., 1983].

KonnvecTBeHHBIMH MOKa3aTeNsIMU )KUBOTO BEILIECTBA, KOTOPHIE MOYKHO HCIIOJb-
30BaTh AJIS1 OLEHKH €r0 OMOT€OXMMHUYECKOH POJH, CIy)KaT BEC JKMBOTO BEILECTBA
(Obmomacca, a ”HOTAA JUTSE 3TOTO UCTIONB3YIOT YUCICHHOCTD KJIETOK) U Ka4eCTBEHHBIN
cocraB (popMa MPHUCYTCTBUS B OKpYy’Karolleil cpene). AKTUBHOCTb JKMBOTO Bellle-
CTBa OLICHMBAETCS pa3HBIMH MOKa3aTelxsiMu (Hampumep, CKOpOCTAMHU (HOpMHPOBa-
HUSI OMOMACCHI, IeNIEHUsI KIIeTOK, HAKOIUICHHSI OTEJIbHBIX 3JIEMEHTOB B KJIETKAX, 110-
TpeOieHns OMoMaccoil KUCIIOpO/ia M Pa3HbIX BEIECTB/CYOCTPATOB MUTAHUS U JIp.).

Oco0eHHO MOKa3aTeNbHbl OLUEHKH CBS3BIBAHUS )KUBBIM BEIIECTBOM OTIEIBHBIX
9IIEMEHTOB B OMOMAacChl (PUTOMIAHKTOHA — MEPBUYHBIX mpoxyueHToB OB. Dta Be-
JMYUHA XapaKTepU3yeT BEC )KUBOTO BELIECTBA (PUTOIUIAHKTOHA, CO3JJAHHOTO 32 €1~
HUILY BpeMeHH (OOBIYHO MCIIOJB3YIOTCS €AMHUIBI BDEMEHH CYTKH, C€30H WM TON).
3a rox y masHoro npoayuenta OB ¢uromiankToHa B okeaHe (AMaTOMOBBIX BOIO-
pocieii) cmensiercst > 300 nokosneHuil. Bpemst reHepanuy 1naToMOBBIX BOAOPOCIEH
cocraBmseT > | cyT (y 6akTepuil akTHBHOCTh CYLIECTBEHHO BBIILIE U BPEMSI HX T'eHe-
paunu u3MepseTcs yacaMu). BTopuuHas mpoayKiust CO34aeTcs 3a CYET aKTUBHOCTH
reTepoTpoHBIX MUKPOOPTaHU3MOB (0aKkTeprii 1 300TuIaHKTOHA). Takum 00pa3om, B
€CTECTBEHHBIX YCIOBHAX (PyHKIMOHUPOBAHUE COOOIECTBa MUKPOOPTaHU3MOB 00€-
CIIEYMBAET MHOTOKPATHYIO 000paYlBaeMOCTh OMOTEHHBIX HJIEMEHTOB M HX COCAMHE-
HUH, KOTOPBIE CIYXKaT CyOCcTpaTaMy MUTaHUS U IOAJEPKUBAIOT JKU3HEIEATETLHOCTD
MHUKpPOOPraHU3MOB B BOJHBIX 3KocHucTeMmax [buoreoxumusi. .., 1983].

Becbma 3HaunMa U1 yHKIIMOHUPOBAHHS MOPCKHUX DKOCHCTEM POJIb TAKHX dlle-
MeHTOB, Kak Si, N u P, KoTopble IpUCYTCTBYIOT B HEOONBLIMX KOHLECHTPALUSIX B
(opMe pacTBOpEHHBIX (OPraHUYECKUX U MUHEPAIbHBIX) M B3BEHICHHBIX (paKLUil.
CoenuHeHus yKa3aHHBIX DJIEMEHTOB aKTUBHO yYacTBYIOT B OMOTe€0- ¥ THAPOXUMHU-
YEeCKHX IPOIeccax U COCTABIAIOT UCXOAHYIO MaTepualbHyt0 0a3y OHOIOrHYEeCKO
MPOAYKTUBHOCTH dKocUcTeM. KonmnyecTBO Takux 3JIE€MEHTOB, OONbIIas W3MEHYH-
BOCTb KOHIIEHTPALWH UX COeTMHEHNH (OpraHuueCKUX 1 HEOPTraHUYECKHX ), CIIOKHBIE
LUKJIBI Tpeo0pa3oBaHuil U TpaHc(opManuy BelecTB BMECTE C IPYTUMH ACHCTBYIO-
muMH (pakTopaMu (PU3MUECKUMHE U OMOIOTHYECKUMHE) OKa3bIBAIOT CYIIECTBEHHOE
BIMSIHUE Ha TMHAMUKY M TIPOCTPAHCTBEHHOE pacmpeesieHue OHOIOrHIecKOn Mmpo-
JIYKTUBHOCTH BCEX 3BEHbEB Tpoduueckoii nienu [[eprranosuy, Mypomiies, 1982].

B Mopckoii cpene 9TH 3IeMEHTHI MPUCYTCTBYIOT B MaJIbIX KOJIMYECTBaX M, Kak
NPaBUIIO, OHU (B OTAECIBHOCTH MJIM COBMECTHO) SIBJISIFOTCS OCHOBHBIMHU JINMUTAHTA-
MU Pa3BUTHUS IEPBUYHON MPOAYKINH U 0Opa3oBanus ¢putomnankronom OB. Coznep-
JKaHHWe B MOPCKO# Boze coequHeHnit N u P cocTaBmnsier eAMHUIBI MI/J, a COeIUHe-
Hui Si—> 100 mr/n1. Pe3kasi HeJOHACHIILIEHHOCTh MOPCKOIM BOABI 3TUMH BELIECTBAMH
OLYIIAETCS Aa)Ke MPU MAaKCHUMAJIbHBIX KOHIIEHTPALMSIX B HEH COCNMHEHNH yKa3aH-
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HBIX 37IeMeHTOB [BaHeHKOB, 1979]. K BaKHBIM OMOTEHHBIM 3JIEMEHTaM OTHOCHUTCS
u C, omHaKo ero KOHUEHTpaus B cpaBHeHnu ¢ N, Si u P Bcerna gocrarounas st
NPOLIECCOB CO3AaHus OroMacc MUKpoopranu3moB [l epmanoBuy, Mypomies, 1982].
YkazaHHbIE OMOT€HHBIE SIEMEHTHI aKTHBHO BOBJICKAIOTCSI B 000POT MHKPOOPTaHU3-
MaMH, IpU4eM OOMEH ATHMH 3JIeMEHTaMHU MEKAY BOAHOW Cpeaoil u Omomaccamu
MHKPOOPTaHU3MOB — IIMKJINYECKUH MPOLECC, B KOTOPOM MOYKHO BBIIEIUTH CTAIUU
CHHTEe3a OMOMacchl U pereHepayuy ONMOTEeHHBIX BELIECTB.

[Torpebinsisi uMeroecs B BOie COSANHEHHS OMOT€HHBIX AJIEMEHTOB B Ka4eCTBE
CyOCTpaToOB MUTAHUS, MUKPOOPTaHM3MbI CHHTE3UPYIOT CBOIO OMOMAcCCy M HaKarllu-
BAIOT B KJIETKAaX OMOTCHHBIE DJIEMEHTHI B ONPEJICIEHHBIX POIOPIHIX. DTH COOTHO-
LICHUS] MOTYT U3MEPSITHCS B IBYX (JOpPMax — B MacCOBOM (BECOBOH) JTHOO B aTOMHOM
(c yueToM MOJNEKYISIPHBIX BECOB 3JIeMEHTOB). O030p MHOTOUUCIICHHBIX JINTEpaTyp-
HBIX JJAHHBIX, B KOTOPBIX MPEJICTAaBICHbI OLIEHEHHBIE COOTHOLICHUS 371eMeHTOB N/P
B Onomaccax ()UTO- M 300IUTAaHKTOHA, MTOKa3al 00K pa3dpoc STUX 3HAYCHUH, U3-
MEPEHHBIX B aToMHO# (opme, oT 5:1 1o 28:1 [MBanenkos, 1979 6]. CooTHOmIEHUS
HaKarIMBaeMbIX B OMOMaccax OMOTEHHBIX 2JIEMEHTOB MOTYT MEHSTHCS B 3aBHCH-
MocTH OT psina pakropos. Hampumep, A. I1. Bunorpanos, 06001mB qaHHbIE TIO U3-
menenuto C:Si:N:P B 6uomaccax pa3HbIX BUJOB IJIAHKTOHA, MOTYYMI CIEIYIOLINE
3HAYEHHs STUX COOTHOIIEHHH (IO MacCe Ha CyXO€ BEILLECTBO): JUIsl TUAaTOMOBBIX BOJIO-
pocneit —31:30.8:4:1, nns nepuguneeBbix — 60:4:8:1, st cune-3enensix — 40:1:9:1;
JUISL KOTIETIO ] 300TIJIAaHKTOHA 3TH COOTHOIIeHHs cocTaBuian 45:0.1:10:1 [uut. mo UBa-
HeHKOB, 1979 a]. YcraHoBjIeHO TaKxke, uTo oTHOIIeHHe N/P B GmoMaccax 300IUIaH-
KTOHA, KaK MpaBWIIo, BhIlIE, 4eM y ¢uromiankroHna [Spencer, 1975]. Hakorenue
9JIEMEHTOB B OMOMaccax BUJOB B IIEJIOM CIY)KUT XapaKTePUCTUKON YCIOBUN HX MH-
TaHMs B pouecce pa3sutusa ouomacc [Redfield et al., 1963].

Ha npumepe cootnomenus N/P Gp110 TIOKa3aHO, 9To B OnoMaccax (uTOIIIaH-
KTOHa OHO MOXKET MEHSTHCS B 3aBHCHMOCTH OT HCCIIEIOBAaHHBIX PallOHOB OKeaHa
(Hanpumep, BBICOKHME 3Ha4eHUs ObuH HaiineHbl B Cpean3eMHOM MOpe, a HU3KHE —
B Bozax FOxkHoit ATnantuku). OObI4HO HU3KKE 3HaueHuss N/P oOHapykuBaroTcs B
OpUOPEKHBIX Bojax. [yt MOBEpXHOCTHBIX BOJ 3TH OTHOIIEHHS MOTYT MEHSTHCS OT
KpaiiHe HU3KUX (MHOTAa MPHOIMKAIOTCS K HYIIO IPH YCTPaHEHUH (PUTOTNIAHKTOHOM
NPaKTHYECKU BCEX HUTPATOB) IO BHICOKHUX 3HAUCHHH (Hampumep, 1o 25:1) [Spenser,
1965]. Konebanust N/P B buomaccax MiIaHKTOHA IPOUCXOASAT B 3aBUCHMOCTH OT Ce-
30HOB Tojfla: OHU MOHMKEHBI JIETOM (Y4acTO OTMEYAETCsl ISl MMOBEPXHOCTHBIX BOI)
U, KaK MpaBwJjo, BblIe 3uMoi. Hampumep, B npubpexubix Bogax HoBoit AHrmuu
neroMm otHomeHre N/P B Onomacce puUTOIUIaHKTOHA OBUIO OKOJIO HYIISI, & 3UMOM CO-
craBisuio (5—-10):1. Takxke ormeuensl konebanusi N/P B 3aBUCUMOCTH OT TITyOHHBI
OKeaHa: B BOJlaX KOHTHMHEHTaJIbHOTO Hiesb(a 3Hauerus N/P B Onomacce urtoruian-
KTOHa MeHsUTUCh B mpeaenax (1.2-7.1):1, a B Bomax Ha mryOMHax 3TH KoJeOaHHs
coctaBsum (11-14.6):1 [Armstrong, 1965].

W3meHeHHs] COOTHOLIEHUH OMOTEHHBIX 3J€MEHTOB B TOJNIIE BOJ OKeaHa
0co0eHHO pe3ku B 3B(poTHYeCcKOol 30He, rne oTHoineHus N/P u Si/P  saBastorcs
¢dyHknuei psaa GpakTopos (Ipexkae BCero MHTEHCUBHOCTH OMOXUMHUYECKUX MTPO-
[ECCOB — aCCUMIIALMHA OMOTEHHBIX IEMEHTOB (DUTOTNIAHKTOHOM) U UX pereHe-
panuu. B Oosee ry0oKuX cinogx onpeaensomuM GakTopoM MOoA00HBIX H3MEHe-
HUH SABJIAIOTCS JUHAMUYECKHE TPOLECCHl U B MEHBIIEH cTeNeHn OMOXUMUYECKHE
(mecTpyKums opraHoreHHOTO MaTepuaia). [locKonbKy acCUMUISIUs OMOTCHHBIX
9JIEMEHTOB (PUTOIUIAHKTOHOM M X BO3BpaT B MOPCKYIO BOAY (IIPH pereHepaiuu
3JIEMEHTOB) JOJIKHBI MPOUCXOAUTH B OJMHAKOBBIX OTHOIIEHHUSX, TO U3MEHEHHUE
X B OKEaHEe MOXKHO paccMaTpuBaTh Kak MOKa3aTeidb TpaHC(HOpMalUu OpraHo-
reHHoro matepuania [I'ycaposa, 1981].
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B muteparype ormedaercs, uto otHouieHue N/P B Omomaccax (hUTOILIIAaHKTOHA
MOXKET BBIJICPKHUBATHCS MTPAKTHYESCKU MMOCTOSHHBIM JJI1 MHOTUX BOJHBIX Macc. [lo-
Jlararot, 4To HabIrogaeMble aHOMa K B oTHoweHusix N/P mis 6momace ¢uroruias-
KTOHA CBsI3aHBI C MEPEXOJAHBIMH COCTOSIHUSMU U C €CTECTBEHHBIMH CYKIIECCHUSIMU
B Pa3BUTHH ITUIAHKTOHHBIX COOOIIECTB, a JJIsl JIOCTATOYHO MPOOJDKUTEIBHON Bpe-
MEHHOU IIKAJIbI CIIEYET MPUHATH MOCTOSHHBIMU COOTHOIIEHUS N/P 1115 3n1eMeHTOB
(WU BEIECTB), M3BJICKAEMBIX M3 MOPCKOH Cpe/ibl ¥ HAKaIUTMBAEMbIX TUIAHKTOHOM
B Omomaccax [Spencer, 1975]. Takxxe npeamnonaraercs, 9T0 CTaTACTUIECKAs OJHO-
POIHOCTh B COCTAaBE HAKAIIMBAEMbIX B OMOMaccax dJIEMEHTOB 00Jiee TTOAXOAUT JIJIst
3HAYUTENBHBIX MAcC BOJbI, TJI€ YCPEIHEHBI BO3MOXHBIC KOJICOaHUSI COOTHOIICHUH
AJIEMEHTOB, BBI3BAHHBIC OTICIBHBIMU (KPATKOMEPUOIHBIMU) HAPYIICHUSIMHU YCIIO-
BHIA MUTaHus cooOIecTBa mankTona [Redfield, et al., 1963].

C yuyeToM BHAOBOTO cocTaBa (PUTO- ¥ 300IUTAHKTOHA B 00LIEH Macce OKEaHHUEeCKOTO
TUIAHKTOHA TPEJUIOKEHHBIC CPEIHUE aTOMHBIC COOTHOIICHHS MPHUHIIMITUATIBHBIX 3JIe-
menToB C, N, P B opranndeckux Ouomaccax (UTo- U 300IJIaHKTOHA OIICHEHBI PABHBIMHU
cootBerctBeHHO 108:15.5:1 1 103:16.6:1 (cpenuee s mwanktona C:N:P = 106:16:1).
Cootnomrenue Si:N:P B memom mis 1uiankrtoHa coctasisger 31:16:1 (atomHoe) u
28:14:1 (BecoBoe) [Redfield, 1934; 1942; Redfield, et al., 1963]. Ilo apyrum ucrod-
Hukam, otHorreHus C:Si:N:P B Onomaccax (pUTOIUIAHKTOHA B BECOBBIX STUHHIIAX CO-
craBumu 42:28:7:1, a B aromasix — 108.5:31:15.5:1; s Ouomacchl 300IUIAHKTOHA
cpeanee BecoBoe oTHomeHue C:N:P oueneno paBHeiM 40:7.4:1, a ans miIaHKTOHa
B 1enom cpennee C:N:P B BecoBbIx enununax cocrapisieT 41:7.2:1, a B aTOMHBIX —
106:16:1 [Sverdrup et al., 1942]. DTu OTHOIICHUSI TO3BOJISIOT CYUTh 00 U30BITKE HIIH
HEJIOCTAaTKe OCHOBHBIX OMOTEHHBIX 3JICMEHTOB, TPEOYEMBIX JIJIsl CO3/IaHHsI OMOMACCHI,
a TaK)Ke OHM MCTIOJB3YFOTCS JIJIS BBISIBIICHHSI TOTO JIEMEHTA, KOTOPBIH MTOTEHIMATIBHO
JUMUTHUPYET pa3BuTHe nponykiuu [['epmanosny, Mypomues, 1982].

Ha cramuu pereHepanuu coeMHEHUs] OMOTESHHBIX AJIEMEHTOB BO3BPAIIAIOTCS B
BOJIHYIO CPE/y B BUJIC MPOJYKTOB paciaja U MeTabOIMYeCKUX BBIJCICHUI MUKPO-
OpPraHM3MOB, a TAKXKE ITPH PACIIae OPTaHUIEeCKOTO AeTpUTa (OTMEpIIel OMOMACChI).
[Iporeccel cuHTE3a OMOMACCHI U pereHepaliii OMOTCHHBIX BEIIECTB Pa3BUBAIOTCS B
BOJHOH cpejie HEMpPepbIBHO, 00ecneyrBasl TeM CaMbIM MHOTOKpaTHYI0 o0opadnBae-
MOCTh OMOTEHHBIX BEUICCTB, CTOJIb HEOOXOMUMYIO JUIS MOJCPKAHUS TTOCTOSHHON
JKU3HEIESITETbHOCTH COO0IECTBa MUKPOOPTaHU3MOB B BOJHOH cpeie.

Baxnas i1i1st OMOTHAPOXUMHUH MOPCKHX BOJ] 0COOCHHOCTH COCTOUT B TOM, YTO 3JIe-
MeHTHI N 1 P IpHUCyTCTBYIOT B MOPCKOM CpeJie B TAKHX JKE IPOMOPIIHSIX, B KAKUX OHU
YTUIM3HPYIOTCS W HaKaIUIMBAIOTCs B OMomaccax ruranktoHa [Redfield et al., 1963].
Eciu y4uThIBaTh 3TH IPONOPIMH U IPUHUMATh MX [TOCTOSHHBIMU, TO MPEICTABIISCT-
Cs1 BO3MOXHBIM Ha OCHOBAHHHU JJAHHBIX HAOIIONCHUHN OLIEHUBATh THIPOXUMUYCCKUE
yCIIOBUsI (POPMHUPOBAHUS MPOAYKTUBHOCTH (WJIM OPraHOTCHHOTO MaTepuaia) Mop-
CKOW CpeJibl U KOHKPETHO Pa3BUTHsI B HEW MPOAYKIIMOHHO-IECTPYKIIMOHHBIX IPO-
neccoB. Ha ocHOBe ycTaHOBJIEHHBIX cpeqHHX cooTHomeHnH N/P, n3BnexkaeMbIxX u3
BOJIHOW Cpe/Ibl U HAaKaIUIMBaeMbIX B OMOMacce (PUTOIUIAHKTOHA MPHU CO3IaHUU UMU
OB, yCJIOBHO TPUHSTHIX MOCTOSSHHBIME U paBHBIME N:P = 16:1, npencrasnsiercs
BO3MOXHBIM OIEHUTH HE TOJBKO 3TH IMOTOKHU BEIIECTB, HO TAKIKE PACCUUTATH IMOTPe-
onenune O,, pacxoayeMOro Ha OKucyieHue koMnonentos OB mpu pasBuTun mpouec-
COB pereHepanuy OMOTreHHBIX BelecTB. Kucaopon — aneMenT, oOpasyromuiics mpu
¢oTocuHTE3E (PUTOILTAHKTOHA M PACXOAYEMBIH B TpoOLIEeccax MOCIEeIYIOMEero OKUC-
JICHUS1 IPOAYKTOB OMOCHHTE3UPOBAHHOTO MM OpraHoreHHoro marepuana [Redfield
et al., 1963]. Ilpu pacnane konkpeTHoro konuuectsa OB macca nmorpednennoro O,
JIOJDKHA OMPEICNIATHCS KOJIUYECTBOM OKHCIICHHBIX COCIUHECHUN (OMOTCHHBIX Be-
IIECTB) B 3aBUCUMOCTH OT 3JICMEHTHOIO cocTaBa IutankToHa [Redfield, 1934].
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Jnist TakuxX pacueToB MOXKET OBITh MPUMEHEHA CTexHoMeTpuyeckas Mmoaens OB,
B KOTOPOI B cpeJJHEM OKHCJIeHHOEe cocTosiHie C paccMaTpuBaeTCsi TAKUM JKe, KaK B
yrnesogax (CH,0), ceazannbiii N npunumaetcs B aMuHHOM popme (NH,) n okucien-
Hoe cocrosnue P — kak B pocdopnoii kucnore (H,PO,). O6mas popmyna OB ¢ yue-
ToM cpeanero coornomenus C:N:P=106:16:1 umeer un — (CH,0), (NH,), H.PO,
[Richards, 1965]. OtmeuaeTtcs, uto coctaB OB 10 31Ol Mozenu OIH30K IO COCTaBy
MIPUPOIHBIM OPTaHUYECKUM coenHeHUsIM [AnekuH, JIsxun, 1984].

CornacHo 3TOH CTEXHOMETPUYECKOW MOAEIH, IiepBast cTyneHb pacnana OB cBs-
3aHa ¢ TMAPOIMTUYECKUM PacllenieHueM 1 BbiieaenreM nonos NH,* u PO’ kon-
KYPEHTHO C JIbIXaHuEM Wi Onoxumudeckum okucienrneM CH,O, uto B 1enom Boc-
MPOU3BOAUTCS CIECAYIOMIMMHU YPaBHEHHAMHU:

(CH,0),,(NH,),H,PO, = 106 CH,0 + 16 NH, + H,PO,
106 CH,0 + 106 0, = 106 CO, + 106 H,0
16 NH,+32 0, = 16 HNO, + 16 H,0

1 OOLIMM ypaBHEHUEM:

(CH,0),,(NH,) H.PO, + 138 0, =106 CO, + 122 H,0 + 16 HNO, + H_PO,

106

Takum o6pa3zom, noiHoe okucnernne OB, cBs3anHOE ¢ onHIUM aroMoM P, Tpebyet
276 aromos O, u OyJeT CBA3aHO C BbIACIEHHEM BOJIBI M OJHOTO HOHA (ochaToB,
16 nonos nurparoB u 106 monexyn CO,. CoracHo 3TOM MOIENH, IPU a3POOHBIX
ycnoBusix npu okucienuu 1 mr C| o PACXonyercs 3.47 mr (umm 2.43 M) O, BeLIETIA-
ercst 12.64 Mxmons N 1 0.79 Mk-Moxb P [Anexun, JLsaxun, 1984].

VYpaBHeHUs, MpeACTaBIEHHbIE BhIIIE, MPUMEHUMBI K MOJIHOMY okucieHuto OB,
HO SICHO, YTO MPOMEKYTOUHBIE CTaJANN €r0 OKHUCIIEHMs TaKKe BOCIPOM3BOASATCS B
OKeaHe MPUCYTCTBUEM HOHOB aMMOHHS U HUTPUTOB U PACTBOPEHHBIX OpPraHUYECKUX
BemectB N 1 P. OmHako moiHOe OKHCIEHHEe HOHOB HUTPATOB 00pasyeT ropasno 6o-
Jiee ONHBIN pe3eps coequneHuit N B okeane.

Tak xax cBoGonHbIA O, MPUCYTCTBYET B GOJIBIIEN YaCTH MOPCKOM CPEJIbl, TO BbI-
HIeNpeACTaBICHHbIE YPaBHEHUS JOJDKHBI BOCIPOM3BOIUTH okucieHrne OB B 0omb-
HIel 9acTH OKeaHa TaK YKe XOpOLIO, KaK M B CpeAax, MPUOIMIKAIOIIUXCS K aHOKCUH-
HBIM YCJIOBHUSAM, IOKA BECh UM NO4YTH BeCh O, He OyIeT MOTPeOIEHHBIM.

IMocne ncuepnanus B Boxe O, oxucnenne OB mpoucxomur 3a cuer O, HUTPATOB
(poriecc Ha3bIBACTCS JACHUTPU(DHUKAIMEH ) M 3aIIMCHIBACTCS CICAYIOIIUM YPaBHCHUEM:

(CH,0),,(NH,), H,PO, + 94.4 HNO, = 106 CO, + 55 N, + 177.2 H,0 + H,PO,.

106

ITpw ncyepraHuy HUTPATOB OKUCIIEHHE NpojIoJbKaeTces 3a cuet O, Cynbdaros (mpo-
1ecc cyabGharpeayKInu), KOTOPBIA BOCTIPOU3BOAUTCS CICAYIONTUM YPABHCHUEM:

(CH,0),,(NH,) H.PO, + 53 SO,> =106 CO, + 53 $* + 16NO, +

+106 H,0 + H,PO,.

106

[IpuBeneHHBIE B CTEXHOMETPHUYECKON MOJIETTN COOTHOIIeHHS Auis okucnernst OB
KHCJIOPOAOM CYITb()aTOB COOTBETCTBYIOT KOJIMYECTBAM aMMHaKa 1 CyITb(HIOB B ce-
poBoaopoaHOi 30He YUepHoro mops [Anekun, Jlsxun, 1984].

Coornomenus mexy C, N, P u Si B manno# Mmogenu OB coxpaHSIOTCS MOCTOSH-
HBIMH JUTS TIPOIIECCOB CHHTE3a OMOMAacChl B pa3jiokeHus: komnoneHToB OB B Bomax
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okeana. OJHAKO 3T COOTHOIICHUS UMEIOT CMBICI TOJBKO I «CBEkeoOpa3oBaH-
Horo» OB (>kuBo# OmoMaccel) WM i HadalbHOUM craguu pasznoxenus OB. Kak
nokazaHo MBanenkoBeM [1979 &, 6], okucnenne B OB xomnoneHToB P Ha pa3HbIX
[TyOMHAX OKeaHa MPOXOAUT ObICTpEe, MOATOMY OTHOIICHHE OPTaHUYeCKUX KOMIIO-
HeHToB N/P yBenuuuBaercs ¢ myOMHOM, a oTHOIeHHe N/P MUHepaibHBIX KOMITO-
HEHTOB OCTAETCSl MEHbIIIE CTEXMOMETPUUECKOrO OTHOLICHUS. TakKe MpH Pa3BUTUU
MPOIECCOB HUTPU(DUKALIMU B PACTBOPEHHBIX KoMIoHeHTax OB HalOmonaeTcst cHU-
skeHue 1oau N B cpaBHEHUH ¢ P.

CTexuoMeTpHUIEeCKUE COOTHOILIEHUS 3IEMEHTOB MOTYT IPUMEHSITHCS IIPU aHATH-
3¢ TUAPOXUMHUUECKHUX JaHHBIX JUIsl pacuera nepBuuHou npoaykivu OB, oOpa3osa-
Hust O, W M3BIEYEHHUS OMOTEHHBIX BEIIECTB M3 BOIbI NPH (POTOCUHTE3E, a TAKKE
A7 oleHKH Ouoxumuueckoro norpednenus O, [Richards, 1965]. Onnako momsit-
KU TIPUMEHEHHs cTexuoMmeTpuueckoil momenu OB mist omucanus mpoayKIMOHHO-
JECTPYKIUOHHBIX MTPOILIECCOB OTJECIBHBIX AIEMEHTOB KOCHUCTEMBI HE TaJTU TMOT0KH-
TEJIBHBIX PE3YJIbTATOB HU MPH aHAIHU3E PE3YJILTATOB HAOIIOIECHUH, HU [T OTMCAHUS
JIAaHHBIX HAMNpPaBIECHHBIX KCIEPUMEHTOB. bIM3KHE CTEXHOMETPUYECKUM COOTHO-
IIEHHS MEXKTy M3MEHEHUAMU KOHLEHTpauui pacTBOpeHHoro O, 1 OMOTeHHBIX dJ1e-
MEHTOB OOHAPYKHBAIUCH TOJIBKO B IKCIIEPUMEHTAX C OOJBIIUMU 00bEMaMU BOJIBI.
B BoaHOIi ToMNIIE CTEXMOMETPUUECKUE COOTHOIICHUS 3JEMEHTOB MPU aHAINU3€E Jie-
CTPYKIIMOHHBIX MPOLIECCOB TAKXKE HE MOTYT IPUHUMATHCS MOCTOSHHBIMU [[epia-
HOBUY H J1p., 1990].

B nanHOM ucciieoBaHUM 3HaYCHMSI OMOMACC THIPOOMOHTOB PACCUMTHIBAIOTCS C
nomo1tbo CNPSi-Moienu B eJMHHUIIAX HECKOIBKUX OMOreHHbIX AteMeHToB (N, P, Si
u C), B yactHOCTH, rereporpodusix Oakrepuii Bl — B C, Si, N u P; dutonnankrona
nepBo# rpymibl, F1, u pacturensHosHOTO 3001nankToHa Z1 — B Si, N u P; ¢uro-
TUTAHKTOHA BTOpoi U TpeTbelt rpynn (F2 u F3) u xumHuoro 3oomnankrona Z2 — 8 N
u P. D10 naeT BO3MOKHOCTh KOHKPETHO OLEHUBATh BKJIAJ MMEIOIIUXCS B BOAHOMU
cpene ouorennbix aemeHTOB (C, N, P, Si), paccpenoToueHHbBIX B pa3HbIX UX COCIIHU-
HEHUSX (OpraHMYECKUX U MHHEPAJIbHBIX ), B CO37[aBaeMy0 OMOMACCY THAPOONOHTOB
(OakTepuun, PUTO- U 300TUIAHKTOH), & TAKXKE OMPENEISITh CKOPOCTH OUOIOTUIECKOTO
KpYroBOpOTa (MU PACUETHBIM ITyTEM OIIEHUBATh MAKCUMAJIbHOE KOJIHYECTBO KHBO-
rO BelIecTBa — OaKTepHii, PUTO- U 300IUIAHKTOHA, KOTOPOE OJJHOBPEMEHHO 00pa3y-
€TCsl ¥ pasfiaraeTcs 3a ¢IUHUIY BPEMEHH B 3aIaHHBIX MEHSIOIINXCS B TEUCHUE To/1a
YCIIOBUSIX Cpelbl OOUTaHUs). YCIOBUSI CPE/bl, 8 UMEHHO HAJIMYUE M M3MCHCHUE B
Hell OMOTEHHBIX BEIIECTB (TOYHEE, ACCOPTHMEHT M UX KOHIICHTPAIIUH ), OTIPEACISIIOT
XUMHYECKHUN COCTAB CO3/[aBaeMOI OMOMACCHI MPEICTABUTEINICH OTACIbHBIX BUIOB U
Ononoruyeckoro cooduiectsa B einoM. Takum oopazom, ¢ nomonibio CNPSi-mopenn
yAaeTCs TOOUTH K M3YUCHHIO OJJHON M3 BXKHEUIIINX 3a/1a4 COBPEMEHHOM OMOreo- u
THJIPOXUMUU — YBSI3bIBAHUIO YCIIOBHI Cpefibl C 00pa30BaHUEM B HEll OMOMACCHI U ee
nocienyIouero Biusaaus Ha coctaB bB B BonHoit cpene.

BrisBneHHass mpoCTpaHCTBEHHAsS HEOJHOPOIHOCTh M3MEHEHUSI KOHLEHTpAIUil
BB B paiionax 1-3 (crmeacrBue oTinuuii ()akTOPOB CPEbI) OTPaXKaeTCsl Ha YCIIO-
Busix (hopmupoBanus 3anacoB bB, ux Tpancdopmanuu u, cliiegoBareabHO, aKTUB-
HOCTU MHUKPOOPTaHU3MOB B BOAHOMU Cpelie YKa3aHHBIX PAMOHOB B TEUCHUE OTACIIb-
HBIX CE30HOB U Bcero roja. J[mHaMuka OMoMacc MUKPOOPTaHU3MOB, BhIYUCIIsIEMAas
B €IMHUIIAX HECKOJbKuX OuoreHHbIX 3nemMeHToB (C, N, P, Si), momkHa HarsaHO
JIEMOHCTPUPOBATh BIUSHUE PA3IUUYUA B YCIOBHUSX CpPEAbl U, B YACTHOCTHU, MOMOJ-
HEHUS U pacxojioBaHus 3amacoB bB mpu GopmupoBannn OMOMAacc MUKPOOPTraHU3-
MOB. [ToCKOJIbKY pacueTHasi BHyTPUTOIOBAs TUHAMIKA OMOMACC MHUKPOOPTaHU3MOB
OTPa)KaeT COOTBETCTBHUE YCIOBUAM CPEJIbl, TO €€ YBEIMUCHUE UM CHIKCHUE B TE-
YEHHUE TO/la MOKA3bIBAECT PEAKIINI0 MUKPOOPTaHU3MOB Ha U3MEHEHUS OT/ICIBHBIX €€
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¢axTopoB (TeMmmneparypa, OCBELIEHHOCTb, IPO3PaYHOCTh BOAHOW Cpebl, colepkKa-
Hue nurarenbHbIX bB, yenosus npoctpanctBenHoro nepeHoca bB). Takoit moaxon
MOKHO CUMTATh YCOBEPIICHCTBOBAHMEM MOAXO0/a, KOTOPBIN paHee mpesiarajics Ha
OCHOBeE cTexuoMmeTpuyeckoil Mmoaean OB mo yBsI3pIBaHHIO KOHIEHTpaLUWii OHMOreH-
HBIX BEIECTB M (HOPMHUPOBAHHIO OMOMACC IUTAHKTOHA.

Pacuersl W mpencraBieHne OMOMAacC MHKPOOPraHHU3MOB B EOMHHUIAX PasHBIX
OMOTEHHBIX IEMEHTOB OOHAPYKUBAIOT CYIIECTBEHHbIC Pa3IMyusl YCIOBHIA CPEIbI B
paiionax 1—3. DTo nposIBISIETCS B TOM, YTO XapaKTEPHBIE CE30HHBIE IPOMEKYTOUHBIE
MaKCUMYMBbI pa3BUTHs OHoMacc MUKPOOPTaHU3MOB B KOHKpeTHbIX eauHuuax (C, Si,
N u P) popmupyrorcs B u3yuaeMbIX pailoHax B pa3HbIe CPOKH U B TEUEHHUE T0/1a KOJIH-
4eCTBO MAKCUMYMOB OMOMAacc THAPOOMOHTOB B Pa3HBIX pallOHaX MOKET MEHSTHCS OT
OZIHOTO JI0 TPEX B 3aBUCHMOCTH OT OCOOEHHOCTEH BHIOBOIO COCTaBa COOOIIECTBA TH-
JPOOHOHTOB M NX 00€CNeYeHHOCTH MUTAaTeNbHBIMU BB. 3HadeHus 3TX MakCUMyMOB
OTJIMYAIOTCSl U MOTYT CMEIIATHCSI BO BPEMEHH (B 3aBHCMMOCTH OT paiioHa W OT 3Jie-
MEHTa, B KOTOPOM BbIpaskeHa Onomacca). Bpemst o0pasoBanust MakcuMyMa OMOMACCHI,
a TaKke 3HaYEHHs y[eNbHBIX CKOpOCTell ee pocTa K ciykar mokasaresisiMu yCIOBUi
cpenbl 1 00eCcTIeYeHHOCTH MUKPOOPTaHU3MOB CyOCTpaTaMu IUTaHMUS1, HEOOXOAUMBIMH
JUIs pa3BuTHsI Onomacchl. Kak npaBuito, mepBblii MakcuMyM OroMace GopMHUpYeTcs K
Havaxy BECHBI, a BTOpPOH — B KOHIIE JieTa—Hadase OCeHU. BhIsBIEHHOE B pacyeTax He-
KOTOpOE CMEIIEHHE TT0 BpEMEHH CPOKOB 00pa30BaHMsi MAKCHMYMOB OMOMacc MHUKpPO-
OpraHM3MOB B paifoHax 1—3 B BeCEHHMH MepUOA MIPOUCXOIUT B OCHOBHOM H3-3a pas-
JMYMA B YCIOBHSIX MPOTPEBa BOAHOW Cpellbl, a IETOM—OCEHBIO — BCIIEICTBUE Pa3HOM
MHTEHCUBHOCTHU KpyroBopora bB n obecneuenus nmu (kak cyOcTparamy MHTaHUS)
MHKpPOOPTaHU3MOB. FIMEHHO IOATOMY aHaJIN3 U3MEHEHUH 3HAYCHUI OroMacc Tuapo-
OMOHTOB CllelyeT MPOBOIUTH OJHOBPEMEHHO C aHAJM30M M3MEHEHHs] KOHIICHTPaLUi
OpraHMYeCcKuX ¥ MUHEpalbHbIX BB, a Taroke ¢ XapakTepUCTUKONW BHYTPHIOJOBBIX U3-
MEHEHHH yAEIbHBIX CKOPOCTEH pocTa UxX Ornomacc.

Huxe mpuBeneH mpuMep Takoro aHalIM3a Pe3ylbTaToB MOACIHPOBAHHS Ha
OCHOBE MOCTPOEHHBIX TPApUKOB U3MEHEHHUSI XapaKTEPUCTUK COCTOSHUS MOPCKOM
cpenbl — ouomace rupoOuoHToB (puc. 13—-14, 17-18, 20, 22, 23) 1 KOHUEHTpaIuit
opraHnyeckux u MuHepainbHbIX BB (puc. 15, 16, 19, 21-23). [lng XapaKTepuUCTHKH
0COOCHHOCTEH AMHAMUKNA OMOMAacC THAPOOMOHTOB MCIIOIB30BaHbl TAKKE JaHHBIC
MOJIEIMPOBAHUS — BHYTPUTOAOBBIC M3MEHEHHsI YACIbHBIX CKOPOCTEH pocTa Ono-
Mmacc (B enuHuIax N) ruapoOnoHTOB, mokazaHHbIX Ha puc. 30 (st B1, Fl uZ1) u
puc. 31 (s F2 , F2 u Z2).

Jlunamuxa 20006020 x00a buomacc eemepompoduvix baxmepuii Bl — ¢ eounuyax
N (puc. 13), P (puc. 17), Si (puc. 20), C (puc. 22). Pacuets uamMmeHenus 6uomaccer Bl
MOKAa3bIBAIOT, YTO B TEUEHHE To/a B palioHax 1—3 oOpasyeTcs 1o ABa UX MakcuMyMa,
KOTOpBIE YETKO MpocnexuBatoTcs B equaunax P, Siu C. B paiione 1 nepBbIii Makcu-
myMm B1 popmupyercs B mae — Ha 132-e cyt B enununax C (0.7293 mr C/n) u Ha
137-e cyt B eqununax Si (0.1800 mr Si/m) u N (0.1504 mr N/im) u B Havasne UrOHS —
Ha 154-e cyT B enquaunnax P (0.0438 mr P/i). OTmMeTuM, 4To HanOOIbIINEe 3HAUCHUS
yAenbHOH ckopocTu pocTa 6uomacchl Bl (K, = 0.6216 cyr ') oTmeuarorcs panblie
(B xonue anpens — Ha 120-e cyT). [locne gocTmwkenus makcumyma 6unomacca Bl Ha-
YMHAET CHIKATHCA, M €€ MPOMEKYTOUHbIH MUHUMYM (B equauiax C, Siu P) mpuxomut-
csl Ha cepentuHy ceHTs0pst — Ha 260-¢ cyT (0.1019 mr C/m, 0.0423 mr Si/n u 0.0146 mMr
P/n), a B equanax N — Ha cepeauny HosiOps — Ha 312-¢ cyT (0.0058 mr N/m).

Bropoii makcumym B1 dopmupyercs k cepenune HosOps (312—319-e cyT) u co-
crasisieT 0.2994, 0.1274 u 0.0452 mr/n coorBeTcTBeHHO B equnumax C, Si u P. B
enununax N Bropoit makcumym B1 cocrasmsier 0.0087 mr N/ 1 He BBIpaXKeH CTOJb

3Ha4uMo, Kak B eaununax C, Siu P. 3nauenns K, , onpenensiomue popmuposanue

30



Broporo makcumyma B1, cocrapnstor K, = 0.0307-0.0608 cyr'. K xoHIly rosia KoH-
ueHtpauuu Bl B paiione 1 camxatorcs no 0.0421, 0.0201, 0.0063 u 0.0126 mr/n B
eqununax C, Si, N u P cooTBeTCTBEHHO.

B cpaBuenun c¢ paiionom 1 B paiione 2 nepBbiii MakcumMyM Bl B emunnnax C
u Si popmupyeTcs paHblle (K cepeinHe anpens) U QUKCUPYETCs] COOTBETCTBEHHO
Ha 108-e cyt (0.7138 mr C/n) u Ha 113-e cyt (0.2154 mr Si/n). B equnnnax N u P
ero (hopMHpPOBaHHE MPOMCXOAUT BO BTOPYIO MOJIOBHHY Masi — COOTBETCTBEHHO Ha
142-e cyt (0.0879 mr N/n) u Ha 152-¢ cyt (0.0299 mr P/n). YenoBus pa3Butus 3T0ro0
makcumyma Bl onpenensorest 3nadenusamu K, = 0.2906-0.3287 cyr'. [anbHei-
nree U3MeHeHne ornomaccsl Bl mporcxoaut Tak ke, Kak U B paiioHe 1: cHavasa oHa
yYMEHbILIAeTCs M K KOHIy aBrycrta Ha 231—233-e cyT oTMevaroTcsi 3HaueHHst OnoMacc
B1 0.0820, 0.0309 u 0.0082 mr/n coorBeTcTBeHHO B enunauiax C, Si u P, a 3arem
Bo3pacTaeT. Bropoii makcumyMm B1 B exuaumax C u Si npuxoAnTcs Ha HaYaIo HOs-
Ops1, Ha 312-e cyT — 0.2205 mr C/n u 0.0884 mr Si/n, a B enununax P — Ha Havasno
nexadps, Ha 346-e cyt — 0.0281 mr P/n. Ero ¢popmupoBanue onpeaensoT 3HaYeHHS
K,5,=0.0333-0.0493 cyr'. Bropoii makcumym Bl B paiione 2 He dukcupyercs, K
KOHILy Tojia 31eck Ouomacca B1 camxaercs 1o 0.1171, 0.0524, 0.0006 u 0.0245 mr/n
coorBeTcTBeHHO B equnuiax C, Si, N u P.

B cpaBHenuu ¢ paitonamu 1 u 2 B paiioHe 3 ycnoBusi 6osee 0J1aronpusTHBI st
pasButusi Onomaccel B1, 1 ¢ Hagana roza 3mecsk cpasy HauuHaeTcsl 00pa3oBaHue M-
ka B1 (B emuannax C, N, P u Si). Yxe k cepenune ssHBapsi TOCTUTAETCSI UX MEPBBIH
MakcumyM: Ha 17-e cyt B equannax Si (0.1870 mr Si/n) u Ha 20-¢ CyT B eMHHIIAX
C (0.3270 mr C/n). B stor nepuon 3HaueHus K, xonebmorcsa B npenenax K. =
0.5029-0.5675 cyt . Jlanee B deBpaine (Ha 36-¢ cyT) Gpopmupyercs Makcumym Bl
B equHumax N (0.0690 mr N/, a Ha 89-e cyt — B eqununax P (0.0330 mr P/x) mpu
COOTBETCTBYIOIMX 3HaueHusaX K, = 0.0056-0.0104 u 0.0036-0.0150 cyr'. 3arem
B palioHe 3 oTMeyaeTcsl TeHACHIMs 00LIero CHUKeHUsl Ouomaccel B1, mpuuem ee
MHUHHUMaJIbHBIE 3HAYE€HUs TPUXOAATCS Ha KoHell aBrycra (231-233-e cyT) u cocTas-
nsiror B1C = 0.0820 mr C/n, B1Si = 0.0350 mr Si/n, BIN = 0.0090 mr N/, B1P =
0.0120 mr P/n1. B ocTaBmyrocst 9acTh rofia COXpaHseTcs 00Imas TEHICHINS yBeJInJe-
Hus 6uomaccsl Bl B Bojax paifona 3 npu snadenusx K, = 0.0416-0.0574 cyr' na
262-264-e cyT. K xoHuy rona 3nauenust onomacc Bl cocrapmsiror: B1C = 0.4880 mr
C/n, B1Si=0.2380 mr Si/m, BIN = 0.0980 mr N/m u B1P = 0.1260 mr P/m.

Jlunamuxa 20006020 xo0a buomacc ouamomogvix godopociei F1 u pacmumens-
HOs10HO020 300nnankmona Z1 — ¢ eounuyax N (puc. 13), P (puc. 17) u Si (puc. 20). Pac-
YeTHast TuHaMuKa onomace F1 u Z1 nepBeix rpynn ¢puroriankroHa F1 1 300maHKToHa
Z1, BerumcniseMbix B emuauIax Si, N u P, Taroke oOHapy»uBaeT GOpMHUPOBAHHUE B TEUE-
HHE rofia B pa3HbIX pailoHaX HECKOIBKUX MX MaKCUMYMOB. B paiione 1 1Ba MakcuMyma
pazButust F1 B ennnnnax Si npuxoaarcs Ha Hadano Mast (125-e cyT) nmpu 3HaueHUSIX
yaesbHol ckopoctu ux pocra K, = 1.0201-1.0103 ¢yt u konern oxts16ps (300-€ cyT)
npu K, = 0.6362-0.6485 cyr ' — coorsercTBenno F1Si = 0.0479 u 0.0535 mr Si/n
(puc. 19). B enununax N dopmupyercs auimb oguH MakcumyM F1— B Hawane
Mast, Ha 130-e cyT, paBubiit FIN = 0.0338 mr N/n npu Kk, = 0.3385-0.4505 cyT".
B eaununax P oOpasyercs nBa makcumyma F1— B Hauane utons (Ha 156-e cyt) —
F1P=0.0013 mr P/nnpu k = 0.1245-0.2202 cyT ' u B nHayane nos6ps (310-e cyt) —
F1P = 0.0089 mr P/n npu k ,, = 0.4934-0.6034 cyt .

B cpaBHenuu c paiionom | ¢opMupoBaHHE MEPBHIX XOPOIIO BHIPAXKEHHBIX
MakcuMyMmoB F1 B paifonax 2 u 3 mpoucxoaut panslie. B paifone 2 B equHUIax
Si mepBbiit (HeOonb1IOi) MakcumyM F1 mpuxoauTcs Ha KoHel siHBapsi, 22-e CyT
(F1Si=0.0053 mr Si/n) npu Kk, = 0.4404—0.4486 cyT ', BTopoii (Gonee BbIcOKHIT) —
Ha Hadano anpens, 94-e cyt (F1Si=0.0270 mr Si/n npu Kk, = 0.5689-0.5754 cyt ')
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U TpeTu — Ha KoHenw OKTA0ps, 293-e cyr (F1Si =0.0308 wmr Si/m mpu
K, = 0.4648-0.5087 cyr'). B enununax N nepsblit 1 BTopoii Makcumymsl F1 ¢op-
MUPYIOTCSI COOTBETCTBEHHO B KOHIIE siHBaps, 22-¢ cyT (FIN = 0.0063 mr N/n mpu
K, = 0.2787-0.4486 cyT') u B cepenune anpens, 101-e cyt (FIN = 0.0242 mr N/n
npu K, = 0.3667-0.4019 cyr'), a B enununax P — na xounen ampens, 113-e cyr
(F1P=0.0026 mrP/n mpu K ,, = 0.2698-0.2949 cyT '), u B Hayane Hos0ps, 305-¢ cyT
(F1P=0.0050 mrP/n mpu Kk, = 0.4352-0.4635 cyT ).

B paiione 3 B Teuenue roga popmupyetcs no asa Mmakcumyma F1 B enunnnax Si,
N u P. [lepBblif u Bropoii MakCUMyMbI 10 Si MPHUXOIATCS HA CEpPEAMHY sSHBaps,
12-e cyr (F1Si = 0.0222 mr Si/n npu K, = 0.6317-0.6358 cyT '), u cepeauny Hos-
ops, 322-¢ cyt (F1Si = 0.0907 mr Si/n npu K ,, = 0.6937-0.7870 cyt'). B emunumax
N makcumymsl F1 ormeuarorest B cepenune stuapst, 12-e cyT (FIN = 0.0200 mr N/n
npu K, =0.6317-0.6358 cyr'), u B xonne roga (FIN = 0.0102 mr N/n mpu
Ky, = 0.3839-0.3750 cyr'), a B emununax P — B konue despans, 41-e cyr
(FIN =0.0021 mr P/mmpu k , = 0.3115-0.3338 cyT '), u B KOH1E HOsA0Ps1, 334-¢ cyT
(FIN =0.0146 mr P/nnpu k ,, = 0.5910-0.7326 cyt™).

B paiionax 1-3 B nunamuke 6uomaccsl Z1 ¢opMupyercs 1o ABa MakCUMyMma B
enuannax Si, N u P. B paiione 1 nepBeiii Makcumym Z1 B enuannax Si (Z1Si =0.1292
mr Si/nmpu K, = 0.1727-0.4948 cyT ') npuxoaurcs Ha Hayaso uroHs (156-€ cyT), B
enununax N (ZIN=0.0409 mr N/n npu k ,, = 0.2060-0.4391 cyr ') — Ha KoHell HIO-
s (173-ecyr), aB eqununax P (Z1P=0.0030 mr P/nnpuk , =0.1671-0.2857 cy1™) -
Ha KoHell utons (204-e cyT). Bropoii Mmakcumym Z1 B 3TOM paiioHe B equHMIax Si
cocrapysieT Z1Si= 0.0601 mr Si/n (mpu Kk, = 0.1043-0.3380 cyT') u popmupyercs
B Hauase Hos0ps (305-e cyT); ero 3HadeHus B enuauLax N u P cocTaBisioT cooT-
BeTcTBeHHO — Z1IN=0.0151 mr N/nu Z1P=0.0031 mr P/ (npu K, =0.1043-0.3013
cyT ') u hopMupyroTcs B Hauane—cepeaune Hosopst (310-312-e cyr).

B cpaBuennu c paiionom 1 ¢popmupoBanue nepBoro Makcumyma ouomaccol Z1 B
paiioHe 2 MPOUCXOIUT PaHbLIe: B €IMHULAX Si 3TO OTMEUAETCS B CEPEIHHE Mast, Ha
135-e cyr, mpu goctmwkenun 3Hadenud Z1Si = 0.0819 wmr Si/n  npu
K,,; = 0.0163-0.0933 cyr'; B enununax N — B Hauajie uroHs, Ha 152-e cyT (ZIN=
0.0202 mr N/mnpu K, =0.0199-0.3534 cyt '), a popmMupoBaHHE BTOPOrO MAKCUMY-
Ma Omomaccel Z1 IpOHMCXOAMT COOTBETCTBEHHO B Hadaje Hos0ps, Ha 305-e cyT
(Z1Si = 0.0415 mr Si/n npu K ,,=0.0914—0.2849 cyt '), u B KoHIle HOSOPs, Ha 324-¢
cyT (ZIN = 0.0080 mr N/nmpu K, = 0.1174-0.2289 cyt'). B enununax P 6unomac-
ca Z1P B paiione 2 octaeTcs HU3KOH 0€3 BBIpaKEHHBIX MAKCHMYMOB.

B paiione 3 B equaunax N u Si popmupyercs o Tpu MakcuMyma Ouomaccsl Z1,
npu4eM BpeMst POPMUPOBAHHMS IIEPBOTO MaKCUMyMa 1O Si IPOUCXOAMT B STHBApe, Ha
20-e cyT (Z1Si= 0.0322 mr Si/n mpu K ,, = 0.0887-0.3008 cyT '), a mo N — B Havane
despans, na 32-¢ cyt (ZIN=0.0042 mr N/m npu k , = 0.0661-0.2019 cyt"). Dop-
MHUpPOBaHUE BTOPOTO MakcMMyMa Ouomacchl Z1 MpOMCXOOUT B KOHIE ampesis, Ha
120-e cyr—Z1Si=0.1218 mr Si/n u ZIN=0.0441 mr N/n (mpu Kk, = 0.1561-0.4682
cyT'), a TpeTbero Makcumyma Ouomaccel Z1 — B Hadane nekadps, Ha 341-e cyT —
Z1Si = 0.1515 mr Si/n u ZIN = 0.0562 mr N/n (mpu kK, = 0.349 —0.4597 cy1'). B
equnuiax P B paitone 3 otmeudaercsa nBa Mmakcumyma Z1: B Hauase uioHs, Ha 161-¢
cyT (Z1P=0.0042 mr P/n npu K ,, = 0.0773—0.3194 cyT '), u B Havane nexabps, Ha
346-e cyt (Z1P=0.0176 mr P/n npu k ,, = 0.2742-0.4280 cyt™).

Junamuxa 20006020 xoda duomacc ¢umonnankmona (F2 u F3) u xuwmnoeo
soonaankmona (Z2) — ¢ edunuyax N (puc. 14) u P (puc. 18). Heckonbko Makcu-
MYMOB OTMEYaeTCsl B TOJOBOM TUHaMuKe Ouomacchl F2, KOTOpble Mo CBOMM 3Ha-
YEeHUSIM COMOCTaBHMBI ¢ MakcuMyMamu O6uomacc F1. B paiione 1 mepBviii Makcu-
MyM F2 mpuxoguTtcs Ha Hadano MIOHA, Ha 162-e cyT, u coctaisieT (B equHunax N)
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F2N=0.0198 mr N/nu (8 emuuuiax P) F2P =0.0061 mr P/nnpuk ,,=0.0715-0.1234
cyT'. Bropoii Makcumym B eqununax N ¢opmupyercst kK kKoHILy HOSIOps, Ha 320-¢
cyT (F2N = 0.0079 mr N/n mpu K ,, = 0.0204-0.0358 cyt '), a B enununax P — B Ha-
yaje Hoa0ps, Ha 312-e cyt (F2P = 0.0048 mr P/n mpu kK, = 0.0340-0.0525 cyt).
K xoniy roma 6uomacca F2 B Bogax paiiona 1 B enunumiax N u P cHmkaeTcs coot-
BeTcTBeHHO 10 0.0061 Mr N/im u mo 0.0024 mr P/m.

B paiione 2 nepBbiit MakcumyM Oromaccsl F2 B equannax N u P npuxonutcsa Ha
Havano ¢espaist, Ha 32-e¢ cyT (F2N =0.0098 mr N/nm u F2P = 0.0010 mr P/m) npu
Ky, = 0.0539-0.0695 cyT ', BTOpoif MakCHMyM OTMeYaeTcsl Ha KOHEI[ arpejis, Ha
116-118-ecyr (F2N=0.0516 Mr N/nu F2P=0.0122 mr P/m) npuk ,,=0.0347-0.0501
cyt'. K xoHIy rozma B Bogax paiiona 2 6uomacca F2 B eqununax N cHikaercs 10
0.0007 mr N/m, B exuaunax P B cepenune HosOps (320-e cyT) oTMedeH TpeTHil Mak-
cumy™ (F2P = 0.0022 mr P/n npu K ,,=0.0415-0.0641 cyT'); K KOHIy rojia mpouc-
xoauT cHmkenue onomaccsl F2P 1o 0.0003 mr P/n.

B paiione 3 B Teuenue rona B eqununax N u P oOpasyercs mo Tpu Makcumyma
ouomaccel F2. O6pa3oBanue nepBoro MmakcuMmyma ouomacchl F2 B emuaumax N npo-
ucxoauT B suBape Ha 20-e cyt (F2N = 0.0551 mr N/m npu K ,, = 0.0890-0.1218
cyT'), a B eauHunax P — B Hauane ¢eppans Ha 32-¢ cyt (F2P = 0.0065 mr P/n npu
Ky, = 0.0385-0.0422 cyt'). Bropoii makcumym Guomaccel F2 B enununax N u P
(dopmupyercs cooTBeTcTBeHHO B anpene — Ha 106-¢ cyt (F2N =0.0205 mr N/t ipu
Ky =0.0228-0.0381 cyt ") u 118-e cyr (F2P=0.0064 mr P/nnpuk ,,=0.0188-0.0381
cyt'). Tpernii makcumym O6uomaccel F2 B enuannax N u P gukcupyercs: B KoHIlE
Hos10pst (322-e¢ cyt) — F2N = 0.0279 mr N/m u F2P = 0.0095 mr P/n (mpm
Ky, = 0.0963-0.1599 cyt'). K xonmy roza B Bojax paiiona 3 3HaueHue 6Guomac-
col F2 B eqnnniax N camxkaercs 1o F2N = 0.0100 mr N/xa, a B equuaunax P — go
F2P =0.0033 mr P/n.

PazButne 6uomacc F3 1 Z2 HaumHaeTCsl ¢ MIOHS U 3aBepIlaeTcs K KoHIy rona. B
Bojax paiionoB 1 u 2 B equannax N u P 3Hauenus 6uomaccel F3 npu noctukeHun
MaKCHMYMOB OCTAlOTCSl HEBHICOKUMH: B paiioHe | B KoHIe HMIOHs, Ha 177-e cyT —
F3N =0.0145 mr N/t (mpu K ,,= 0.0641-0.0955 cyT ') u B KOHIIE CEHTAOPS, Ha 271-¢
cyT — F3P =0.0035 mr P/n (mpu K ,, = 0.0369-0.0489 cyT'); B paiione 2 — B Hauane
utons Ha 156-e cyt — F3N = 0.015 mr N/x (npu K, = 0.0733—0.0955 cyt™') u B KOH-
ue uionis, Ha 212-e cyt — F3P = 0.0035 mr P/n (npu K ,,= 0.0235-0.0319 cyt'). B
paiione 3 yetkuit MakcumyM F3 dopmupyercs B equaumax N u P k cepenuae OKTs-
Opsi, Ha 284-¢ cyr — F3N = 0.0372 mr N/n1 u F3P = 0.0131 mr P/n (mpum
Koz = 0.0491-0.0886 cyr ). K xonmy rosa B paifonax 1 u 3 3HaueHue OGMOMAcChI
F3N camxkaercs mo 0.0005—0.0006 mr N/, a F3P — 10 0.0002 mr P/n. B cpaBHeHun
¢ paiionamu | 1 3 B Bogax paiiona 2 3HaueHust Onomacc F3 k KoHIy Tofia Ha OpsIoK
HUKE.

B paiione 1 nmepBblii MakcuMyM Oromacchl Z2 B enuHUIAX N IPUXOIUTCS Ha Ha-
yajo urons, Ha 185-¢ cyT (Z2N = 0.0503 mr N/n mpu kK, = 0.3513-0.5032 cyt'), a
B enuHunax P — Ha konen wmroist, Ha 204-e¢ cyt (Z2P = 0.0065 mr P/n mpwm
K,,, = 0.2342-0.3214 cyt'). dopMUpOBaHHE BTOPOrO MaKCMMyMa OHOMacchl Z2 B
patione 1 mpoucxoaut B enuuuIiax N k Hagany okTsiOps, Ha 276-¢ cyT (Z2N = 0.0069
mr N/m npu K, = 0.0846—0.2927 cy1 ') u B eununax P — k cepenune okTs0ps, Ha
286-¢ cyT (Z2P = 0.0025 mr P/n npu K ,, = 0.0337-0.2358 cyt ™).

B paiionax 2 u 3 ¢popMupoBaHue MepBoro MakCuMyma ornoMacchbl Z2 B AMHUIIAX
N oTMeyaeTcs K KOHILy HUIOHS, Ha 161-¢ cyT (00a MakcuMyMa OJIM3KH MO 3HAYCHUSIM
1 cocTaBnsoT coorsercTBeHHo 0.0513 u 0.0549 mr N/n (mpu k,,=0.2276-0.6123
cyT')). B enununax P B paiione 2 nepBbiii MaKCUMyM Z2 OTMEYEH K CEpeIMHE OIS,
Ha 192-e cyt (Z2P = 0.0046 mr P/n npu k , = 0.1887-0.3024 cyt '), a B paiione 3 on
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(dbopmupyercs paHblie — B KoHIle UtoHs, Ha 180-¢ cyT (Z2P = 0.0058 mr P/n mpu
K,,, = 0.1563-0.3532 cyt'). Bropoii Makcumym Ouomaccel Z2 B paifone 2 B eJUHU-
nax N u P BeipaxkeH ciabo, a B palione 3 ero (hopMUpOBAHHE MPOUCXOTUT K KOHILY
oktsi0ps, Ha 300-¢ cytr — Z2N = 0.0211 mr N/m u Z2P = 0.0087 mr P/n (mpu
k,,,=0.1022-0.3989 cyt'). K koniy rona B paifonax 1—3 3nauenue 6uomaccot Z2N
cHmkaercst coorseTcTBeHHO 10 0.0002, 0.0007 11 0.0053 mr N/i1, a Z2P — 1o 0.00005,
0.0002 1 0.0020 mr P/7.

Takum oOpaszom, B Tarapckom Ipoi. B paiioHax 1-3 B TeueHHE roja B pa3HbIC
Cpoku (OPMHUPYIOTCST XapaKTEPHBbIC CE30HHBIE MAaKCUMyMbl OMOMAcC MHKpPOOpTa-
HU3MOB, MPOCIISKUBAEMbIC B eqUHHIIAX OnoreHHbIX 31eMmeHToB (C, N, P u Si). 3na-
YeHUS ¥ CPOKHU JTOCTHIKEHHSI MAaKCMYMOB TI0 palilOHaM B TEUEHHE T0J[a MEHSIOTCSI.
PazBuTHe OMoMacc MUKPOOPraHM3MOB IO CE30HAM XapaKTePU3YeTCs 3HAUYCHUSMU
YAETBHBIX CKOPOCTEH HX POCTa, H3MEHEHHSI KOTOPBIX B TEUSHHE I'0J1a OTIPEAEIISIOTCS
YCIIOBUSIMHU CpPE/Ibl U MPUCYTCTBHUEM B BOIHOW cpelie cyOCTpaToB muTaHusi (opra-
HUYECKUX U MUHEPATbHBIX (POPM OMOTCHHBIX AIIeMEHTOB). BeceHHwmii muk Ouomacc
CBSI3aH MPEUMYIIECTBEHHO C Pa3BUTHEM IPOrpeBa BOAHOW CPEAbl, & OCEHHUH — C
perenepanueil 1 BoccTaHOBICHHEM 3anacoB bB B BogHOI cpene.

4.1.2. Ananus 20006020 xo0a konyenmpayuii 6B, NF u O,

AHanu3 U3MEHEHUs! B T€UEHUE Tojla KOHLeHTpauuid bB BakeH [id moHUMaHuUs
OMOTHAPOXUMHUYECKUX 3aKOHOMEPHOCTEH WX TpaHCPOpMaIMd W OCOOCHHOCTEH
MPOCTPAHCTBEHHOTO pacIpe/elieHus] B M3y4aeMbIX paiioHax Mops. KoHmeHTparun
BB MO)XXHO MCMonb30BaTh MPU KOMIUIEKCHOM aHAJIM3€ COCTOSIHUSI MOPCKOM Cpejibl
WJTH TIPH BBISBJICHHU 0COOCHHOCTEH CE30HHBIX M3MEHEHNH KOHIIeHTpannii bB, cBs-
3aHHBIX C PA3UYMSIMU B MX MMOCTYIUICHUN U TPAaHC(HOPMAIINHY B pa3HBIX pallOHaX MO-
ps. Konnentpannu BB MOryT OBITH Takke MOJIE3HBIMH WHAMKATOPAMH OTHEIBHBIX
BOJIHBIX MacC NPY MX UACHTU(UKALNHU, YTO JJI SKOCHCTEMBI TaTapcKoro mposi. J10
HACTOSIIIETO BPEMEHH €eIlle He TTPOBOIMIIOCH.

OrneHeHHas C TTOMOIIBIO PacueTOB HAa MOJIENIM BHYTPHUTO0Bas tuHamuka bB (op-
raHn4ecKux u MuHepanbHbix Gopm N u P, DISi, DOC) n pactBopennoro O, s
paiionoB 1—3 Tarapckoro npoii. mokasasa Ha puc. 15—16, 19, 21, 22. OrmeTum, 4to
aBTOpaM HE M3BECTHBI PabOTHI C JETAIBHBIM aHATU30M CE30HHBIX M3MEHEHHWH KOH-
IIEHTPaIil OpraHnYeCKIX U MIHHEPaTbHBIX (pakinii bB B Bogax Tarapckoro mpour.
J1s oTIeNnbHBIX MecsAIeB UMEIOTCS KapThl pactpeneienns (pocdarToB, CHIMKATOB,
HuTpUTOB U O, JUIs Beeit akBaropuu Snorckoro mMops [IIpoexr «Mops CCCP»...,
2003; 2004] u s Tatapckoro npoi. [ITumaneank, bookos, 2000].

AHanu3 pacyeTHBIX KOHIIeHTpaluii bB mokaspiBaeT, 4To M3BMEHEHUsI B TE€UEHHUE
rojia KOHIEHTpalui psiaa bB nMeroT onpeneneHHoe cXo/cTBO. Briienum 3tu mo-
J0OHBIE M3MEHEHHS KOHIIEHTpannii bB 1 kpaTko ux oxapakTepusyem.

Hunamuxa enympuoooswix usmenenuii konyenmpayuii NH , NO,u NO, (puc. 16).
[Tonobue B nunamuke munepanbHbix ¢ppakumii N (NH,, NO, u NO,) oObsacHsercs
TeM, 4TO yKa3aHHbIe (pakiur N B3anMOCBS3aHBI MEKIY COOOH U UMEIOT CXOIHBIE
ycnosus Tpancdopmannu (NO, o6pasyeTcst BCIEICTBUE OKUCIUTETBLHOTO PasJoKe-
aust NH,, a NO, — KOHEUHBIH IPOIYKT OKUCIUTENBHOM TpaHC()OpMALMK MUHEPAIb-
HBIX Ppaknuii N). Munepansable N-cofepKaiiie BeIecTBAa aKTHBHO BOBJICKAIOTCS B
ob6opot purommankronom. Cpemu Hux NO, — NOMHHUPYIOIIAs MUHEPaIbHAs (paK-
must N, ompenensionias KapTHHY BHYTPUTOIOBOH M3MEHUYMBOCTH MHUHEPAITBHBIX
¢paxmuit N. lo navana Becubl 1o NO, cocrasnsna 87.9-90.5 u 89.7-94.3 % or
cymmbl N . B paiioHax 1 u 2 cooTBeTCTBEHHO. M3-3a pasinyuii B yCIOBHAX TPaHC-
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¢dopmanu B paifonax 1—3 nuHaMuKa Ce30HHONH U3MEHYMBOCTH KOHLIEHTPALUH MH-
HepanbHbIX (ppakimii N B yKa3aHHBIX pailOHaX OTINYAETCS.

B paiione 1 ¢ Hayana roga IpoucxomauT ysenudeHue Konuentpauumu NH, (1o
xonua ¢espans) u NO, (10 Hauana mMapra). 3aTeM HaYMHAETCS CHUXKEHHE KOHLICH-
tpauuiit NH, n NO, — cHauana miaBHoe, a 3areM ObicTpoe. C CepeNMHbl HIOHS U 10
cepenunbl aexadps konuentpamun NH, n NO, ocTarorcss HU3KMMM, a K KOHILy Toa
Bo3pacraioT 10 1—5 mMkr N/i. B paiione 1 conepxanue NO, B sHBape—arnpeine Bo3-
pacraet (1o 0.2742 mr N/1), ¢ cepenuHbl anpes, Korja HaunHaeTCsl BECCHHEE pas-
BUTHE (QUTOILIAHKTOHA, KOHIEHTpanus NO, ObICTPO YMEHBLIAETCS; 3TO CHHKE-
Hue KoHueHTpauuu NO, €T 10 KOHIA MIOHA U B IaJbHEHIIEM OCTAeTC HU3KUM
(1—6 mxr N/m) 10 KOHIA roja.

B paiione 2, xak u B paiione 1, ¢ nauana rona konuentpauuu NH, u NO, ucnbIThI-
BalOT HeOomnbIne KoneOaHus (YBENMIUBAIOTCS WK cHIKaroTcst). C cepeAnHbl Map-
Ta UX ColepKaHue ObICTpO cHuKaercs. Jlanee konuenTpauus NO, ¢ koHna mMapra
(a NH, — ¢ xoHI1a HIOHS) IEPHKUTCS HAa HU3KOM YPOBHE J10 KoHla roxa. Cozxepkanue
NO, B ssHBape—MapTe U3MEHAETCS B HEOOIBIIOM IMaNa3oHe, a B KOHIE MapTa C Ha-
4aJoM aKTHBHOTO Pa3BUTHSA (pUTOIIaHKTOHA cofepixkanne NO, ObICTPO CHMKAETCH.
Kak u B paiione 1, B paiione 2 cHmkenue konuenrpanui NO, IpOMCXOIHUT 10 KOHIA
HIOHS M ocTaercs Hu3KuM (< 1 Mkr N/i1) 10 KOHIIa Toja.

B paiione 3 conepsxanne NH,, NO, u NO, HauMHaeT CHMXKaThCs C HaJania ro-
na. [Ipumepno ¢ 20-X cyT 10 KOHIA TOAa B BOAHOW CpeAe MOACPKUBACTCS HU3KAS
xonuenTpauus NO, (< 1 mxr N/i), a konuentpauus NH, xone6nercs B quanasone
10-50 mxr N/n. Konuentpauus NO, k Hadaiy anpens cHuxaercs 10 < 1 mxr N/
B cepeuHe ceHTA0ps konuenTpanus NO, 3a cHeT IpoLeccoB pereHepaniu Bo3pac-
taet 10 50 Mxr N/i, a k koHITy Toga cHmxkaetcs 10 20 mxr N/m.

Junamuxa eHympueooosvix usmerenuti konyenmpayuii DON (puc. 15) u DOC
(puc. 22). HauanpHoe cogepxxanue DON B paifonax 1-3 mpuHHUMAaIOCh paBHBIM
~ 0.2 mr N/n, a DOC — 2.5 mr C/n. [lnsa kaxnoro pailoHa XapakTepeH CBOW THII
CE30HHBIX U3MEHEHUH yKa3aHHbIX opranndeckux (pakuuii N u C co cBOMMH Xapax-
TEPHBIMHU KOJICOAHUSIMU M aMILTUTYIaMH.

B patiione 1 ¢ Hauarna roia u 10 KoHIa anpesst — Hadana mast (120—123-e cyr) conep-
JKaHWEe KOMIIOHEHTOB MeyieHHO yBenmunBaeTcs — DON ¢ 0.1530 mo 0.1958 mr N/x, a
DOC — ¢ 2.5 go 2.74 mr C/n. K KoHIly Masi—Ha4axy HIOHS IPOUCXOJUT CHUKEHHUE
konneHTpanui (DON no 0.0841 mr N/m k 144-m cyt, a DOC — no 1.04 mr C/n k
153-M cyT). B aBrycre—ceHTa0pe 3a cueT pa3BUTHsI MPOAYKIMOHHBIX POLIECCOB COZIEP-
JKaHHMe yKa3aHHBIX opraHnndeckux (paxuuii yBenmuusaercs — DON 10 0.4101 mr N/m k
214-m cyt, a DOC — o 3.64 mr C/n x 262-m cyt. Jlo KOHIIA TO/la KOHIICHTPAIUS
DON eme noapacraer g0 0.4795 mr N/n, a DOC camxkaercst 1o 1.9950 mr C/.

B paiione 2 ¢ Hauana ssHBaps 10 Havyana anpens (94-99-e cyT) npoucXoauT Mea-
JIeHHOe yBenuueHue koHneHntpanuii Bemects — DON ¢ 0.1830 go 0.2603 mr N/im,
a DOC — ¢ 2.5 10 2.910 mr C/n. Jlanee KOHIEHTpAMK BEIIECTB CHUKAIOTCS U K
KOHIy Masi—Hadairy uroisi cocTaBisitor y DON 0.1437 mr N/ (183-e cyt) my DOC
1.09 mr C/n (140-e cyt). K koHIy neTa — Hayaly OCEHM KOHIEHTPALUH BELIECTB
Bo3pactatoT —y DON g0 0.2500 mr N/i (245-e cyt) uy DOC — no 1.77 mr C/n (255-¢
cyT). 3a ocraBuieecst 10 KOHIA rofa Bpemst koHueHTpauuss DON emie noapacraet
10 0.2668 mr N/n, a DOC cumxkaercest 1o 0.274 mr C/m.

B paiione 3 ¢ navana roga A0 KOHL@A sSHBaps—Hayaua QeBpassi MPOUCXOIsIT He-
Oonbmue cHmkenus kouentpamuii Bemiects (DON ¢ 0.1640 mo 0.1276 mr N/n u
DOC — ¢ 2.50 no 1.80 mr C/m), a 3aTeM OHM yBEJIMYHBAIOTCS, ONHAKO B Pa3HbIC
MEpUOABI BPEMEHH CKOPOCTH BO3pacTaHMs KOHLEHTPALM BelecTB MeHsoTCs. J{o
cepeaunnl rona 3to npoucxoaut y DON u DOC co ckopoctsamu 0.00139 u 0.00786
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MT/(JI cyT) COOTBETCTBEHHO. B HIOHE CKOPOCTH yBEIMUEHUs KOHIIEHTPALMH BELIECTB
Bo3pocau (y DON no 0.00412 mr N/(i1 cyt) u 'y DOC no 0.052 mr C/(x cyr)). K
cepeauHe OKTIOPS — Havyally HOSIOpsI IOCTUTAOTCSI HAUOOJIBIIIUE KOHIICHTPAIUK Op-
rannyeckux koMrnoHeHToB (DON = 0.9574 mr N/1 u DOC = 6.44 mr C/n). K xoniy
rona cogepxanne DON camxaercs 1o 0.8559 mr N/n, a DOC — no 4 mr C/o.

Jlunamuxa eHympueo0oewix usmenenutl konyenmpayuii DIP (puc. 19) u DISi
(puc. 21). B paitonax 1-3 naganpubie koHueHTpauuu DIP u DISi npunster pas-
HbIMH (cooTBeTcTBeHHO 0.03 ™Mr P/t u ~ 0.5 mr Si/i). BHyTpuronosas nuHaMuka
koHUeHTpauuil DIP B kaxxaom palioHe MHAMBHUAyaJIbHA. B mepByro oudepenb 3T0
CBsI3aHO ¢ OOJIBIIMMU MacIITabaMu aKBaTOPUU U BBIJICJIICHHBIX pailoHoB. C Hayana
rojia coaepKaHnue KOMIIOHEHTOB BO BCEX paiioHax MeAJICHHO Bo3pacTaeT. B paiio-
Hax | ¥ 2 B TeYeHHE ToJla YKa3aHHbIC KOMIIOHCHTHI MCHSIOTCS B CPAaBHHTEIHHO
HeOOJIBIINX UHTEPBAJIaX, a B paiioHe 3 UX COEepIKaHKE B TEYCHHUE TO/1a TOCTOSHHO
BO3pAacTaer.

Bpaiione 1 conepxanue DIPmensiercs B Teuenune roga B quanasone 0.0174—-0.0484
Mmr P/n, a k koniy camxkaercs 70 0.001-0.003 mr P/n. PesynwraTsl pacueToB moj-
TBEpXKAAIOT BeIBOJ [MokueBckas, 1961], 4To MaTepuKoBBIA CTOK HE UMEET Pelliaro-
IIET0 3HAYCHUsI B PETYIMPOBAHUHN KOHIIEHTpalui (pocharoB B SIIOHOMOPCKOH BOJTHOM
Mmacce. C koHIa ceHTsiOps conepskanue DISi cHmxkaercs, a ¢ cepenuHbl HOSIOPS 110
KOHIIa TOJIa UCTIBIThIBAET cliadbie konebanus (B npeaenax 0.4176—0.4274 mr Si/m).

B paitone 2 conepxkanue DIP mensiercs B Teuenue roga B auanazone 0.0139—
0.0300 mr P/, a k koniy camxkaercst 1o 0.001-0.003 mr P/n. Konnentparus DISi
TUTAaBHO YBENIWYMBAeTCs U K Havyainy uroHs coctasnsier 0.8084 mr Si/n (152-e cyr).
[Jainee cnenyet cHmkeHue 10 Hadana utonst 10 0.4441 mr Si/n (183-e cyT). [lo koHIa
aBrycra cogepkanue DISi mmaBHO yBenmuuBaercs 1o 0.4740 mr Si/n u 3ateM CHU-
JKaeTcst K KoHIry roaa 1o 0.3082 mr Si/i.

B paiione 3 ¢ nauana rona konnentpauun DIP u DISi yBennuuBaroTcs pakTh-
YEeCKH MO IKCIIOHEHTE (B OCHOBHOM 3a CYET METabOIMUECKUX BBIJCICHUN OaKTepuii
B1 u 300mnankTona Z,), H K KOHIly To[ia IOCTUrarTcs ux 3Hauenus 0.32 mr P/n u
2.3877 mr Si/n. B koHIIe HOSIOpst UMeeTCs HeOOJIbIIIOe CHUKEeHUE KOHIIeHTpanuii DIP
u DISi, 9T0 cOOTBETCTBYET BpeMEHH MOSBICHUS 3HAYNMBIX KOHLIEHTpAUK pereHe-
puposannbix NO,.

Jlunamuxa eHympueooogvix usmenenuil kowyewmpayuii ND (puc. 15) u PD
(puc. 19). icxomHoe cofiepKaHue JSTPUTHBIX (PPAKIUI TPHUHUMAIOCH OJMHAKOBBIM
quist paiionoB 1-3 (ND = 0.03 mr N/t u PD = 0.075 mr P/m). BHyTpHurogoBeie n3me-
HeHust kKoHeHTpauuii ND u PD ouens cxoxu. OmHAKO €CTh U OTIMYUSL, POSIBIISIO-
IIMECs] B CAABUraX MO CpoKaM (POPMHUPOBAHUS IIPOMEKYTOYHBIX MAKCUMYMOB JICTPH-
ta (B euHuax N u P) u B ux 3HaueHusx B paiioHax 1—3. DTo sSIBISETCS CISICTBUEM
OMOTrNAPOXMMHUYECKUX OTIIMUKi B TpaHchopmauun BB B paiionax 1-3.

B paitone 1 conepxxanne ND u PD ¢ Hawana rona raBHO CHHYXKAETCS K KOHILY
mapta u anpenst (ND 10 9.5 mxr N/nk 111-m cyT, a PD — o 1.6 mxr P/n k 140-Mm cyT).
3areMm cienyeT Bo3pacTaHUe KOHLEHTpauuil nerpura K koHiy mas (ND mo 0.2320
Mmr N/i k 152-m cyt, a PD — n0 0.0110 mr P/ x 144-m cyT). B aBrycre—centsiope
3a CYET Pa3BUTHUSI OKHCIHUTENbHBIX TPOLIECCOB COAEPKaHUE NETPUTA CHUKACTCS JI0
1-2 mxr/n. C cepenuHbl OCEHH A0 KOHIIA TO/a ClIeAyeT BO3pacTaHHe KOHIICHTPALUH
netputa (ND g0 0.0377 mr N/n, a PD — 1o 0.032 mr P/n).

B paiione 2 10 koHIIa MapTa MPOUCXOAAT HEOOJbIIUe (IIYKTyallul B KOHIICH-
Tpalnusix JeTpuTa. B TeueHne masi IpOMCXOMUT BO3pacTaHue KoHieHTpanui (ND
10 0.2039 mr N/ k 140-m cyt u PD — no 0.0164 mr P/m x 128-m cyT) 3a cuet
AKTUBU3AIllMU Pa3BUTHs (PUTOIUIAHKTOHA. B MIONIe—aBrycTe KOHICHTpAIUK ACTPUTA
cHWKawTcs 10 1-3 Mkr/n. Huzkue KoHIEHTpaIiu JeTPUTA COXPAHIIOTCS 10 KOHIIA
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OKTsI0psi—Havana HosAOps. K KOHIly Tofa mpouCXOAUT HEKOTOPOE yBETUUEHHE KOH-
uenTpanuit nerpura (ND 1o 9.6 mxr N/in u PD — 1o 7.0 mxr P/x).

B paiione 3 ¢ Havana roga 10 Hauana—cepeArnHbl eBpalisi MPOUCXOAUT yBEIHUe-
Hue koHneHTpanuii gerputa (ND mo 0. 2850 mr N/i x 46-m ¢yt u PD 10 0.0182 mr
P/n x 34-m cyT). [lo KoHLIa CEHTAOPSI cofepkaHue AETPUTA OCTAETCS] HU3KHUM, 3aTeM
npoucxoaut ero ysenuuenue. K konmy ronga cogepxanue ND cocrasnser 0.3149 mr
N/1, a PD —0.0136 mr P/n.

Jlunamuxa enympueooosvix usmenerutl konyenmpayuti DOP (puc. 19). Oco-
0oe BHMMaHME YIENSUIOCh aHaJIM3y M3MEHEHHMH pacueTHBIX KoHueHTpammid DOP,
KOTOpBbIE B BOJAX JalbHEBOCTOUHBIX MOPEH CIYKMIM KOCBEHHBIM HHIUKATOPOM
OMOTIPOAYKTHBHOCTHU (MX TMEpPBble U3MEPEHHBIE KOHIIEHTPAMH ObUIM 3HAYUTEILHO
BBIIIE, YEM B MOpSIX CeBepo-aTiaHTHUecKoro OacceiiHa) [Mokueckas, 1958]. Ilo
pe3yipraTaM pacueToB B paiioHax 1 u 2 BBISIBICHO MPaKTUYECKH MOAOOHOE N3MEHE-
Hue koHueHTpauuit DOP ¢ HekoTopbIM ero BozpacTaHueM ¢ Hadasla roja K cepeinHe
anpens—Hadany mas ot 0.037 mo 0.0435 mr P/n (na 111-e cyT B paiione 1) u o
0.0447 mr P/n (na 87-e cyT B paiioHe 2). Jlanee k KOHIly UIOHSI—Ha4ay UIOJIS B 3TUX
paiionax congep:xanue DOP pesko ymenbmaercs 1o 0.8—1.4 mxr P/n (na 180—184-¢
cyT). K xonmy aBrycra—cepenune ceHts0ps cogepskanre DOP BozpactaeT cooTBeT-
CTBEHHO 10 5.6 (paifon 2) u 1o 6.4 mxr P/a (paiion 1), 3arem m0 Hayana OKTAOps
crnenyet cHkeHue konueHtpaunn DOP B ykazannbix paiionax no 1.0—1.4 mxr P/m.
K xonny rozma B paiione 1 conepxanue DOP ysenmuuBaercs no 18.7 mkr P/, a B
paiione 2 oHO ocTaercst HU3KUM (2.3 MKr P/m).

B paiione 3 conepxanne DOP ¢ Hayana rona HaYMHAST CHHKATBCSI, M B alipesie—Mae
oHo ocraercst HI3kuM (0.5—1.5 mxr P/n). K Hauany ceHTaOps ciemyeT Bo3pacTaHue
koHueHTpauuu DOP 1o 27.8 Mxr P/1, k KoHILy OKTSOpsi OHa cHIKaeTcs 110 6.1 Mkr P/m,
3aTeM B KOHILIE HOsIOps yBenuuuBaeTcst 10 13.0 Mxr P/1 1 Kk KOHILy Tofja CHM)KaeTCst
1o 6.1 mxr P/7.

[To nanubiM [MoxkueBckasi, 1958], B ssHBape—QeBpaiie coaepkaHue CyMMapHOro
oprannueckoro P u DOP B noBepxHOCTHOM 75-M cioe Boas! SIMOHCKOTO MOps CO-
CTaBIIsUIO cCOOTBeTCTBEHHO 49 1 31 MKr P/11. DT onieHku O/M3Ku pe3ylibraraM Mojie-
JMPOBaHUsL: COACP)KaHUE YKa3aHHBIX BELIECTB B BOJIaX B CEBEpHON yacTu Tarapcko-
ro mpod. (palioH 1) B 3TOT MEPHUOJT COCTABIISUIO COOTBETCTBEHHO 39—49 u 37—42 Mkr
P/n, B paiione 2 — 41-50 u 3743 u B paitone 3 — 15-37 n 29-42 mxr P/7.

Hunamuka enympueo0oevix usmenenui konyenmpayuii O, (puc. 22). Conepixa-
HUE pacTBOPeHHOT0 O, B 3MMHUI EPUOJT 0CTAETCs BHICOKMM — 13.50—-14.47, 11.00—
14.18 u 11.00-13.48 mr O,/11 cOOTBETCTBEHHO B paiionax 1-3. C Ha4anoM BECHBI CO-
nepxanue O, B BOJIE yMEHBIIAETCS, U €10 HAMMEHBLIEE 3a IOl COAEPIKaHUE B paiione |
IPUXOAMTCs Ha cepeuny cenTaops (10.51 mr O,/n), a B paiione 2 paHblI€ — Ha HAYaJI0
mronis (8.71 mr O,/m). B paiione 3 BecenHee CHKeHne KoHueHTpauuu O, HauMHaeTCs
C CepeIHbI MapTa, HO B HauaJsle UIOHS 3a CYET Pa3BUTHSI MPOIYKIIMOHHBIX ITPOLIECCOB
conepkanne O, HAYMHAET YBEIMYMBATHCS, U K CEPEIMHE MIOHSA OHO BO3DPACTAET JI0
14.16 mr O,/n. Hanmenbmee conepsxanue O, B Bozie paiioHa 3 NPUXOAMTCS HA HAYaIo
centsa0ps (10.26 mr O,/m). K kom1ty rona konnenrpaunus O, B Bogax padoHos 1-3 Bo3-
PacTaeT M COCTABJIAET COOTBETCTBEHHO 13.69, 13.08 1 10.90 mMr O,/

Hunamuka 6Hympu20006bIX usMeHeHull KOHYeHmpayui Heghmsanvlx yenee000po-
006 NF u buomacc NF-oxucasowux bakmeputi B4 (puc. 23). Ilpu BbIIOTHEHUH pacye-
TOB MPEATIONArajoch, 4To ucxoaHoe copepkanne NF Ha Hawano roga B BoAe Ha y4acTKax
1-3 onunakoBoe u paBro 3HaueHuo [1JIK Ha NF (0.050 mr/n). [1pu 3ajaHHBIX yCIOBHSIX
nocryruiennst NF ¢ Hauasna roga ux comeprkaHue B BoAe B paiioHax 1—3 yBenmMInBaioch
co ckopoctbio 1.509x1072, 1.506x107° 1 1.174x10* mr NF/(;1 cyT) coorBeTcTBeHHO. B
paiione 1 Bo3pacranue koHnentpauun NF ¢ Hayana roga npongosmkaercs 1o 200-T
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CyT (Ha 3TOT JAeHb 31ech pocruraercs konueHrpauus NF, paBuas 0.322 mr NF/m,
i 6.4 T1JIK), B patione 2 — no 152-x cyT (0.217 mr NF/n1, unu 4.3 T1JIK) u B paitone
3 — o 156-tu cyt (0.223 mr NF/n, unu 4.5 T1J1K).

Bospacranue B kaxxaoM paiione koHueHTpanuii NF cMeHsieTcst manee ux CHHXKe-
HueM K 240-m, 202-m u 189-m cyt (0 0.111, 0.009 u 0.015 mr NF/m) cooTBeTCTBEH-
HO B paiioHax 1—3. B mocnenyromiem B Ka10M pailoHe IpOUCXOAUT (popMUpoOBaHUEe
BTOpOro mnuka KoHueHtpauuun NF — cpaBHUTEIbHO HEBBICOKHMX B paiioHax | (Ha
269-e cyt) u 2 (Ha 262-¢ cyt) (coorBercTBeHHO 0.142 11 0.101 Mr NF/im, nu 2.8 1 2.0
ITJ1K) u 6onee 3Haunmoro B paiione 3 (#a 293-¢ cyt) (0.258 mr NF/n, nmm 5.2 TT/IK).
K cepenune—koHity ocenu conepxanue NF cHmkaercst 1o muaumyma — 5—6 mxr NF/o,
KOTOpOE JOoCTUraeTcsa B pailoHax 1-3 coorBeTcTBeHHO K 308-M, 320-M u 346-M CyT.
K konmy rona conepxanue NF octaercst Huzkum B paiione 3 (5.4 mxr NF/n), B paii-
oHe 2 oHo Bo3pactaet A0 16.2 mxr NF/x, a B paiione 1 — 1o 0.101 mr NF/n (i o
2 [TAK).

CrnenyeT OTMETHTH, YTO pacyeTHble KoHIeHTpauuu NF xapakTepu3yloT paBHO-
MmepHoe pacnpenenenue NF B paccMaTpuBaeMbIx oObeMax BOOBI M HE MOTYT BOC-
NPOM3BOAUTH MX DKCTPEMalbHO BhicOKHEe KoHIeHTpauun NF, a, ciemoBarensHo, He
MOTYT HOJTHOCTBIO COOTBETCTBOBATh UMEIOIIMMCS H3MEPEHHBIM KoHIIeHTparusiv NF
B €CTECTBEHHBIX YCIOBHUSX. TeM He MEHee MOPSAO0K MOMYyYSHHBIX PACUETHBIX JaH-
HBIX 110 coieprkannto NF B Bogax TaTapckoro mpoji. J0CTaTOYHO OTM30K MMEFOIIM-
cst u3MepeHusiM. [IpoBeieHHOE cpaBHEHHE C MMEIOIIMMHUCS B JIUTEPATypPe OLIEHKAMH
koHueHTpanuii NF B Bomax gaipHEBOCTOUHBIX Mopel 32 1993-2005 rr. [JleoHOB U
Ip., 2010] moka3sIBaeT, 4To B Bojax TaTrapcKoro Mpoil. B LIEJIOM BBIIIE pacyeTHHIE
xoHnenTpaunu NF n mmpe auana3oH nx U3MEHEHHs B TEYCHHE rofa, YeM B BOAAX
3as. AnmBa (Oxorckoe mope) [Jleonos, [Tumansauk, 2005]. DTO CBSA3aHO HE CTOJNb-
KO ¢ epepacnpeneneHreM konueHtpanuii NF B Bomax Tarapckoro mpoit., CKOJIBKO ¢
3aJaHHBIMU YCIOBUsIMU Harpy3ku o NF Ha paiionsr 1-3.

Pacuernas munamuka 6uomacc 6aktepuii B4 B TeueHne roma Ha pasHBIX ydact-
kax Tarapckoro mpoi. paznuuaercs (puc. 23). Passutne B4 Haunnaercs panbiue B
paiione 3 (na 118-e cyT), a B paiionax 1 u 2 coorBeTcTBeHHO Ha 43 1 19 cyT mosxe.
B xaxxgom paiioHe B TeueHHE roJa OTMEYaeTcs 10 JBa MakCUMyMa Ouomacchl Oak-
Tepuii B4, onHako BpeMsi X JOCTHXKEHHS M 3HaYeHUs] OroMacc pasnuyarorcst. J{is
XapaKTEepPUCTHKH YCIOBHUH pa3BuTus Ouomacc B4 B paitonax 1—3 Gplia orjeHeHa Tak-
Ke JIMHaMUKa y[elbHOI ckopocTH uX pocra K .. Jluanaszonsl 3nadenuit K ., 0-0.1,
0.1-0.2, 0.2—0.3 u > 0.3 cyT ! XapakTepu3yrT COOTBETCTBEHHO HU3KYIO, CPETHION0,
BBICOKYIO M OYE€Hb BBICOKYIO OKHCIIUTENBHYIO aKTHBHOCTh MUKPOOPTraHU3MOB [ Mu-
poHOB u 1p., 1988].

[lepBrlit MakcumMyM Ouomaccsl Oakrepuii B4 B pafionax 1—3 mpuxomuTcst cooT-
BeTCTBEHHO Ha 219-e, 190-e u 173-u cyT (0.0291, 0.0294 u 0.0517 mr C/in). OnHa-
KO MaKCHMallbHble 3HaueHMs K ., B yKa3aHHBIX pailOHaX OTMEYalOTCs paHblie (Ha
140—144-e, 123—128-e n 137—139-e cyT COOTBETCTBEHHO), B Pa3HbIX pallOHAX 3TU
3HAYCHUsI OMHAKOBBI M paBHbI 0.252 CyT™!, 4TO CBUIETENBCTBYET O BHICOKOH OKHC-
JUTENbHOW akTUBHOCTH OakTepuii B4 B 3TOT mepuon B paiionax 1-3 [MupoHoB u
Ip., 1988].

3areM cneqyeT CHIKEHHE 3HaueHH Onomacchl B4 B pafioHax 1—3 — cooTBeTCTBEH-
HO K 262-M, 245-M 1 260-M cyT (10 3.97 x 1073, 2.25 x 1072 1 6.40 x 107° mr C/n). [Tpu
cHMKeHUU Ouomacchl B4 3nauenus K, CTaHOBATCS OTpULATEbHBIME U UX MHHH-
MyMbI ipuxosaTes Ha 257-e ¢yt (—0.061 cyt ' B paiione 1) u Ha 228-¢ cyT (—0.082 u
—0.144 cyt ' B paiioHax 2 u 3 COOTBETCTBEHHO).

Bropoit makcumym Onomaccsl Oakrepuii B4 B paiione 1 ¢popmupyercs nHa 286-¢
cyT (0.0436 mr C/n), B paiione 2 — Ha 279-¢ cyT (0.0272 mr C/n) u B patione 3 — Ha
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312-e ¢yt (0.0663 mr C/n). IloBbinenHble 3Ha4eHusA K, B paifonax 1-3 ormeuarorcs
Ha 10—14 cyT paHbllle — cCOOTBETCTBEHHO Ha 276-¢e, 267-e u 296-e cyt (0.158, 0.115
u 0.213 cyr'). Cnenyer oTMETHTB, YTO MpU (HOPMHUPOBAHUU BTOPOTO MAKCHMyMa
Oakrepuii B4 B paiionax 1—2 1 3 UX OKHCIHUTENbHAS AKTHBHOCTH XapaKTepH3yeTCs
rpajilaliiisIMUA «CPEAHSSD» U «BBICOKAsD» COOTBETCTBEHHO.

K xoniy roma 6uomacca B4 B paitonax 1-3 cHmwkaercs mo 5.2x1075, 4.49x1073
u 4.04x1072 mr C/i1, a 3HaueHusd kOB4 ymenbmatores 1o —0.189, —0.097 u —0.003
cyT ! coorBercTBeHHO. Takum 00pa3oM, MPOMEKYTOUHBIC 3HAUCHUS MaKCUMYMOB
Oouomacc Oakrepuit B4 netom Beie B paiione 3, rae oTMevaroTcsi 0ojiee BBICOKHE
3HAUCHHS TEMIIEPaTyphl BOJBI, a 3HAUCHHUS UX MUHHUMYMOB — B BoJax paiioHa 1, rae
JIETOM TeMIlepaTypa BOJIbI HIDKE, YeM B paiioHax 2 u 3.

Jlunamuka B TeUeHHME Tojla Mokasarens K ,, OTpaxaeT BIMAHUE YCIOBHH cpejibl
u obecrieueHHOCTH OakTepuil B4 cyOcTpaTom muTaHums, a TaKKe B IEJIOM HX aKTHB-
noctu. [Tokasarens K, IMeeT OTpuIaTeIbHbIE 3HAYCHUS:

— B sIHBape—arnpe’e, Korjaa yciaoBus Cpelibl 10 TeMIlepaType BOIbI HeOIaromnpu-
ATHBI U1 pasBuTus B4 (B paifone 1 — ¢ Hagana rona o 115-x cyt: K, MenseTcs ot
—0.197 10 —0.007 (cpennee —0.187) ¢yt !; B paifone 2 — ¢ Hayana rojaa o 96-Xx CyT:
K, MensieTcs ot —0.196 1o —0.009 (—0.168) cyr™'; B paifone 3 — or 32-x 10 75-X
cyT: K, Mensiercst o —0.087 10 —0.004 (—0.047) cyt™);

— B UIOHE—aBTYCTe, KOTJa MPOUCXOIIT OCHOBHBIC KoseOanust KoHeHTpauii NF
u 6uomacc B4 (s paiione 1 — ¢ 221-x no 260-x cyt: K, mensiercs ot —0.061 no
—0.010 (=0.049) cyt'; B paiione 2 — ¢ 192-x 510 240-x cyt: K ,, Mensercs ot —0.082
1o —0.001 (=0.051) cyr™'; B paiione 3 — ot 173-x g0 260-x cyt: K ,, Mensercs oT
—0.144 10 —0.005 (=0.076) cyT!);

— B OKTsIOpe—nekadpe, Korna akTUBHOCTH B4 cHIKaeTcs BCIeICTBHE YXYALICHUS
ycnoBuit cpefpl (B paiione 1 — ¢ 288-x cyT 10 koHua roza: K ,, mensiercst ot —0.188
10 —0.010 (—0.088) cyt!; B paiione 2 — ¢ 281-x cyT 70 koHIa rofa: K MeHsSeTCs

ot ~0.097 10 ~0.009 (~0.023) cyr™'; B paiiose 3 — ¢ 312-X cyT 110 Komta roza: K,,,
memnstercst oT —0.024 10 —0.003 (—0.009) cyt ).

[TosmyueHHbIe BHYTPHUIO/10BbIE U3MEHEHHS PACUETHBIX 3HAYEHUH KOHIIEHTpAIUi
BB u NF cBHIeTenbCTBYIOT O TOM, UYTO paiioHbI 1—3 CyIIEeCTBEHHO OTIMYAIOTCS 110
ycnoBusiM obOecriedenust Mopckoid cpensl cyoctparamu (BB 1 NF) u cootBeTcTBeHHO
M0 Pa3BHUTHIO TpoLIeccOB UX duorpanchopmannu. OTmerum, uro 3anac bB B Bomax
SInoHckoro Mops U, B 4aCTHOCTH, TaTrapckoro mpoJl. 3Ha4YUTEIbHO HIKE, YEM B ApY-
TMX JaJbHEBOCTOYHBIX MoOpsAXx [Mokuesckas, 1961]. Pesynprarel MonenupoBaHus
MOATBEPKAAIOT OTMEUEHHBIN (DaKT, YTO HE3HAYUTENbHbIC KOHIEeHTpanuu bB B mo-
BEPXHOCTHOM CJI0€ OBICTPO MCTOLIAIOTCS B NIEPHO] LIBETEHUsI (puTOIUIaHKTOHA [MOKH-
eBckas, 1961]. Kak moka3pIBatoT pe3ysTaThl pacieToB, 3TO UCTOIIEHHE B paiioHax 1—3
npoucxoaut ans NH, co ckopoctsio (1.772-9.470)x10* mr N/(m cyr), NO, —
(1.286-3.917)x10%, NO, — (0.905-5.179)x10° w™r N/(n cyr), DOP -
(1.000—4.036)x107* mr P/(;m cyt) (puc. 16). Pesynbratamu MOACTHPOBAHHS MO~
TBEPXKJACTCSI yYCTAHOBJICHHBbIM HaOmroneHusmu [Tumenko u np., 2003] dakr
00eIHeHUsT TIOBEPXHOCTHBIX BOJl BB netom: moHmkeHHbie koHueHTpanuu DIP u
DISi (paiionst 1 u 2), a conepxanue NO, BO BTOpO# yacTu roa B paiionax 1-3 Ha-
XOJUTCS Ha TIpesiesie oOHapyKeHUsI (aHATUTUIECKUN HOJIB).
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4.2. llocmpoenue cpaguxos no pacuemnoit ungpopmayuu
u3 onoxa « CYMMBbBI»

st mapametpoB Onoka «CYMMBbBI» noctpoeHsl rpaduku Ajist:

— «Cymm popm N» — u3MeHEHUs pacueTHBIX CyMMAapHBIX KOoHIeHTpauuid N B
ouomaccax Oakrepuii (SumNbac), guro- (SumNfit) u 30omiankToHa (SumNzoo)
(puc. 24); obuieii buomacce (SumNliv), B3Becu (SumNpar) u B pactBope (SumNdis)
(puc. 25);

— «Cymm (opm P» — n3MeHeHHsT pacdeTHBIX CyMMapHBIX KOHIEHTparuii P B 6uo-
Maccax Oakrepuii (SumPbac), puro- (SumPfit) u 300miankrona (SumPzoo) (puc. 26);
o6meit dbuomacce (SumPliv), B3Becu (SumPpar) u B pactBope (SumPdis) (puc. 27);

— «CyMmM ¢dopM Si» — U3MEHEHUs paCYETHBIX CyMMapHBIX KOHLEHTpanui Si B
ounomaccax (SumSiLiv), B3Becu (SumSiPar) u B pactBope (SumSiDis) (puc. 28);

— «O06ume cymmapusie koHteHTpaiuu popm C, Si, N, P» — u3MeHeHHs B Tede-
HUE TOJIa PaCcUYeTHBIX CyMMapHbBIX KoHIeHTpanui anementoB C, Si, N u P B Bomax
uccieayembix paitonos 1-3 Tarapckoro npoi. (puc. 29).

CyMMapHble KOHIICHTpauu GOpM OHMOTEHHBIX AJIEMEHTOB TPeOyeTCsl 3HATh MPH
aHAJIM3€¢ BHYTPHUIOJOBOM M3MEHYMBOCTH KOHIEHTPAIUH COCAMHEHUH OMOTCHHBIX
9JIEMEHTOB JUIsl JIy4YlIEro MOHMMaHHS 3aKOHOMEPHOCTEH NTMHAMUKN KOHIICHTPALUHA
BB u BBIsSIBIEHUS poiu cOOOIIECTBA MEKPOOPTaHU3MOB B OMOTpaHc(opMannu Be-
niectB. ArperupoBannas Gopma xonueHtpanuii BB npu npencrasnennn pesyibra-
TOB MOJICIMPOBAHMS B HEKOTOPBIX CIIydasx OoJjiee HamIsAHA Ui OOBSICHEHUS 0CO-
OeHHOCTel nuHaMuKd W mpeoOpazoBanus BB u3 ogHux gopm B npyrue. AHanus
u3MeHeHus KoHIeHTpanuii bB B Takux (opmax mo3sossier 0ojiee TOYHO BBISIBUTH
MOCJIeI0BATEIBHOCTD cTaaui Ouorpanchopmanuu bB 1 3axoHOMEpHOCTH TUHAMU-
KM MX arperupoBaHHbIX ()OPM B TEUEHHE TOJJOBOTO IIHKJIA.

PaccMoTpyM M3MEHEHHS BBIYMCICHHBIX KOHICHTPALUH CyMMAapHBIX 3HAaYCHUIH
dopm N (puc. 24-25), P (puc. 26-27) u Si (puc. 28-29).

Ha puc. 24 noka3anbl ©3MEHEHHs B TeUEHHE rojia B eAnHuIax N Ouomacc rere-
porpodubix 6akrepuit BIN, cymmapubix Ouomace puro- (X (FIN + F2N + F3N)) u
3ooriankToHa (X (Z1N + Z2N)) B Bonax paiioHoB 1-3. I3sMeHeHnsa OMoMacc MHUKPO-
oprann3moB B enuHunax N B Bogax pailoHOB 1—3 CyIECTBEHHO OTIMYAIOTCS JPYT
OT JIpyra, 0COOCHHO BU/IHA UX MHAMBUIYAJILHOCTh B paiioHe 3.

C nauana 2o0a duomacca d6axmeputi BIN B parionax 1 u 2 yBenuuuBaercs (B
paiione 2 3To yBenuueHue 6uomaccel BIN Haumnaercst panbiie, yeM B paiione 1)
M JJOCTUTAeT CBOMX MPOMEKYTOYHBIX MAKCHMAJIbHBIX 3HAUCHHH — COOTBETCTBEHHO
0.1504 mr N/ (na 137-e cyt) 1 0.0879 mr N/ (Ha 142-e cyT). 3areM J10 KOHIIA rojia
oHa cHiKaeTcs U Ha 365-¢ ¢yt cocrasisiet 0.0053 u 0.0006 mMr N/ cOOTBETCTBEHHO
B paiionax 1 u 2. B Bogax paiiona 3 6uomacca BIN ¢ Hayana roga akTUBHO pacTeT
u pocruraer makcumyma (0.069 mr N/n) yxe Ha 36-¢ cyT. Beicokue ee 3HaueHUs
COXPAHSIFOTCS 10 75-X CYT, MOCIIe Yero Ouomacca CHMxaercst 1 K 152-M cyT jocrura-
eT npomexxytouroro Muaumyma 0.0242 mr N/it. Jlanee orMeueH HEOOIBIION EepUoT
Bo3pactanusi ouomaccel (10 0.0355 mr N/ k 171-M cyT), ee MoCIeAyIOero CHUXe-
Hust (10 0.0086 mr N/ k 233-M cyT) 1 Bo3pactanus K kKoHity roza 10 0.0975 mr N/

B wu3MeHeHHHM B TeueHHE roja CyMMapHON OnoMacchl (UTOIIAHKTOHA B €IU-
Hunax N, X (FIN + F2N + F3N) B paiionax 1 u 2 oOHapy>KHBaeTCs I10 JIBa UX MIPO-
MEKYTOYHBIX MaKCUMyMa, a B BOJax paiioHa 3 oOHapyKHBaeTCs YEThIpe Mepuoaa
MOBBIIICHHBIX CYMMapHBIX OMoMacc guroriankToHa. OHAaKO BCE 9TH MAaKCHMYMBI
(dopMupyroTcs B pasHble eproasl BpeMeHH. B paiione 1 06a 3Tu Makcumyma mnpu-
XOISITCS. HA CepeluHy Toja: MepBbli (Oosiee BhICOKHMN) MakcumMyM — Ha 130-e cyT
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(0.0467 mr N/m), a Bropoit — Ha 166-¢ cyT (0.0340 mr N/i). K koHIly rona B paiioHe
1 cymmapnas 6uomacca ¢putorankrona camxaercst 10 0.0071 mr N/m.

B paitone 2 mepBbiii MakcuMyM (HEBBICOKHII) OTMEUAlOTCS yKe Ha 32-¢ cyT
(0.0145 mr N/n), a Bropoii —Ha 113-e cyT (0.0667 mr N/x). B mocnenyromuii nepron
cymMMapHas Ouomacca (UTOIIAHKTOHA C HEOONBIIMMH KOJICOAaHUSIMA B OCHOBHOM
CHIXKaeTcs U K KoHITy rofa cocrasisier 0.0007 mr N/n (puc. 24).

B paiione 3 nepBblii MAKCHMYM CyMMapHOH KOHLIEHTpaUH (PUTOIUIAaHKTOHA (hOPMU-
pyercs yxe Ha 17-¢ ¢yt (0.0731 mr N/n), nanee k 51-m cyt oHa cHmkaercst 1o 0.0127
mr N/n, a 3arem yBenmuuBaetcst K 92-M cyT (Bropoii MakcumyM — 0.0272 mr N/m). 3atem
K 152-M cyT cymmapnast buomacca ¢puromankrona camxaercs (1o 0.0127 mr N/i),
ax 173-m cyt yBennuuaetcs 10 0.0184 mr N/ (Tpetuii makcumym). Ha 216-¢ cyt
OIATH OTMEUEHO CHIKEHHE cyMMapHOW Omomaccel guromankrona (1o 0.0129 mr
N/n) u nocnenytomiee yBennderne k 284-m ¢yt 10 0.0558 Mr N/ (ueTBepThIii Mak-
cumyM). [lanee 10 koHIa Tofa cymMMapHasi Onomacca (PUTOIUIAHKTOHA, UCTIBITHIBAS
HeOombInue (QIyKTyauuu, cHIKaeTcs 1 Ha 365-e cyt cocrasiset 0.0208 mr N/m.

B n3MeHeHusIX B TeYeHHE To/1a CyMMapHOH OMOMAcChl 300MIaHKTOHA B etHUnax N,
Y (ZIN+Z2N) B patioHax 1 u 2 oOHapyXuBaeTcs 110 /1Ba, a B palloHe 3 — YeThIpe MaKCH-
MyMa CyMMapHOH ux Oromaccel. B paiione 1 iepBbIii 1 BTOpOi MAKCHMYMBI CyMMapHOM
Ouomacchl 300M1aHKTOHa (hopMHpyroTcsa cootBeTcTBeHHO Ha 180-¢ cyT (0.0930 mr N/m)
u 305-e cyt (0.0194 mr N/i). B paiione 2 Takue MoBbIIICHHBIE 3HAUYSHUS] CyMMapHOM
OnoMacchl 300TIaHKTOHA pUXOATCs Ha 156-¢ (ocTphlil MakcumyM) (0.0716 mr N/m) n
Ha 317-e cyt (craxennsiit MakcumyMm) (0.0110 mr N/im). B paiione 3 miepBblii critakeH-
HBII MakcuMyM ¢ukcupyercs yxe Ha 32-e ¢yt (0.0047 mr N/m), Bropoii — Ha 116-e cyT
(0.0420 mr N/m), Tpetuii (Hanbonee Beicokuii MakcuMyM) —Ha 161-e cyt (0.0754 mr
N/1) 1 uetBepThIii — Ha 346-¢ cyT (0.0638 Mr N/m).

Ha puc. 25 npuBeneHbl H3MEHEHHUS B TEUEHUE TOAAa CyMMAapHBIX KOHIICHTPALU
arperupoBaHHbIX ¢opM N — cymMmapHOW OmMOMacchl MHKpOOpraHuzMoB (SumN-
liv), oOmero conmepaHusi B3BELIEHHOTO BelIecTBAa — OMOMacc MUKPOOPTaHU3MOB
u aerputa (SumNpar) ¥ CyMMapHOTO COAEP>KaHHsI PACTBOPEHHOTO BEIIECTBA — MH-
HEepalbHBIX U opranuueckux ¢pakuuii (SumNdis) B paifionax 1-3. Jlns xaxxgoro
paiioHa U3MEHEHHsI KOHIEHTpalUui yKka3zaHHbIX GopM N MEHSFOTCS CO CBOMMH Xa-
PaKTepHBIMH OCOOESHHOCTSIMHU.

B paiione | B imHaMuKe cyMMapHBIX OMOMacc MUKpoopranu3zmoB, SumNliv, orme-
YaeTcsl TPY Mepro/a MOBBIILICHHBIX 3HaUCHUH OMoMacc MHKPOOPraHu3MoB: Ha 137-¢
cyT (0.1924 mr N/m), 176-e cyt (0.1691 mr N/n) u Ha 305-¢ cyt (0.0354 mr N/m).

B paiione 2 B Teuenue roga ¢popMupyeTcsi TpH MaKCUMyMa 3Ha4eHUH cymmap-
HOW OMOMAacChl MHUKPOOPTaHW3MOB: MEPBBIM (HEOONbILONW) MaKCUMYM Ha 32-¢ cyT
(0.0153 mr N/m), BrOpoii (mpoMexyTounbrii) — Ha 118-¢ cyT (0.1355 mr N/m) u pe-
Tui (Hanbonpmuii) — Ha 156-¢ cyT (0.1681 mr N/m).

B paiione 3 ueTko BeIpasKeHbI YEThIPE MEPHO/a OBBILICHHBIX 3HAYCHUH CyMMap-
HOTO COZIEpKaHMsI OMOMAacC MHKPOOPTaHM3MOB: MEPBBIM MakCUMyM (popMHUpyeTCst
yxke Ha 22-¢ cyT (0.1313 mr N/m), Bropoii — na 108-e cyt (0.1098 mr N/n), Tpetuii — Ha
161-e cyt (0.1262 mr N/m). Janee ciuenyeT T0CTaTOYHO OBICTPOE CHIDKEHHE 3HaUe-
Huit SumNliv 1o mpomexxyTounoro munumyma — Ha 231-e cyT (0.0314 mr N/m).

I'onoBoit xox mokaszaresnss SumNliv B paiionax 1 u 2 3aBepiuaeTcs K KOHILy roja
CHIDKEHHEM, a B paiioHe 3 — Bo3pacTaHueM 3HaYeHUs] CyMMapHOH OMOMAacChl MUKPO-
opranu3moB. Takum oOpa3om, K KoHIy roga 3HaueHue SumNliv B paiionax 1 u 2
MOCTENEeHHO NanaeT — coorBeTcTBeHHO 110 0.0129 1 0.0053 mr N/x, a B paiione 3 oHO
Bo3pacraet 110 0.1734 mr N/t (puc. 25).

Crenyromuii mokasaTenb Ha puc. 25 — BHYTPUIoioBast TuHaMuka SumNpar (Cym-
Ma B3BEILEHHBIX KOMIOHEHTOB N — OoMacc MUKPOOPTraHU3MOB U IETpUTa) B paio-
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Hax 1-3. B TeyeHue roma B Ka)I0M paiiOHE BBIAEIAIOTCS MEPHOIBI MTOBBILICHHBIX
KOHIIEHTPALMI 3TOT0 MOKa3aTeis: B paifoHe | mepro MOBBIIEHHBIX KOHIICHTPALUHA
SumNpar — co 106-x mo 245-e cyT (¢ makcumymoM Ha 152-¢ cyt — 0.3936 mr N/n), B
paiione 2 — ¢ 75-x mo 245-e cyT (¢ MakcumyMoM Ha 143-u cyt — 0.3366 mr N/i), a B
patione 3 — ¢ Hadana rofa A0 230-x cyT (¢ MmakcumMyMoM Ha 34-e cyT — 0.3734 mr N/m).

B paiionax 1 u 2 x KOHIly Tofa cyMMapHasi KOHLEHTPAaLUs B3BELICHHOTO Bellle-
CTBa CHIXKAETCs U cocranisieT cooTBeTcTBeHHO 0.0506 u 0.0150 mr N/, Torga kak
B paiioHe 3 K KOHIly ToJa OHa, HalpOTUB, CYLIECTBEHHO BO3PACTaeT M JOCTHraeT
0.4883 mr N/, mpenMyIIeCTBEHHO 3a CYET BO3paCTaHUsI KOHIICHTPAIUU ASTPUTHON
COCTaBJIAIONICH B3BEIICHHOTO BELIECTBA.

BuyTpurogoBasi quHaMHKa CyMMapHOTO COJCp)KaHHUsl PacTBOPEHHBIX (opra-
HUYECKUX U MHHEpaJbHbIX) KoMIoHeHTOB N (SumNdis) B paiionax 1-3 (puc. 25)
MEHSIETCSl TaK, YTO B KaKIOM pailoHe €CTh MEePHOJ MNOHWKEHHBIX KOHIICHTPALUH
9TOro Mapamerpa, Korja pacTBOpeHHbIe (pakuuu N 3a cUeT pa3BUTHA MPOIECCOB
TpaHc(hOpMaLIUK C YIaCTHEM MUKPOOPTaHU3MOB IIEPEBOISTCS BO B3BELICHHBIE KOM-
NOHEHTHI N — COOTBETCTBEHHO B OMOMAacChl MUKPOOPTaHU3MOB M B JETPUT. DTOT
NepuoA MOHMKEHHBIX KoHIeHTpanuii SumNdis B paiione 1 npomomxkaetcs co 111-x
10 250-e cyT (c MmuanMyMoM Ha 154-e cyt — 0.1029 mr N/m), B paiione 2 — ¢ 80-x 10
230-x cyt (c muanmymoM Ha 183-u cyt — 0.1441 mr N/i) u B paiione 3 — ¢ Hauana
roia 70 156-x ¢yt (¢ MunumymoMm Ha 34-e cyt — 0.1708 mr N/m).

B xonue rona konneHtpauus SumNdis B paifonax | ¥ 2 BBIXOAUT MPAaKTUYECKU Ha
CTaIMOHAp U cOCTaBisieT cooTBeTcTBeHHO 0.4852 1 0.2676 mr N/n1. B patione 3 conep-
»anue nokazarenst SumNdis BeIXoauT Ha MakcuMyM Ha 317-e cyt (0.9729 mr N/m), a k
KOHITY TOa ero KoHIeHTpauus cHmkaeTcst 10 0.8850 mr N/ (puc. 25).

W3menenus B Bojax paiioHoB 1-3 B TeueHue roga B enuHunax P 6momacc re-
TepoTpodHbIX OakTepuit B1P, cymmapubix 6nomace duto- (X (F1P + F2P + F3P))
u 3o00rankToHa (X (Z1P + Z2P)) nokazansl Ha puc. 26. Kak u B eaununax N, B
JUHAMHUKE B TEUEHHUE roJa B BOAAX pailoHOB 1—-3 GMomMacc MUKpOOPTaHU3MOB B €11~
Hunax P oOHapyxkuBaroTcst konebaHusi ¢ GOPMUPOBAHUEM MPOMEXKYTOUHBIX JIBYX
MaKCHMYMOB OHOMAcC, MPUYEM B Ka)KJIOM pailoHe BpeMEHa JOCTHKECHUS 3TUX MaK-
CUMYMOB OTJIMYAIOTCS APYT OT ApYyTa.

Buomacca Gaxrepuii B1P B paiionax 1-3 ¢ Hayana rofa HaYMHAET yBEINYMBATHCS,
9TOT POCT OMoMacchl OakTepuil ObICTpee OCYLIECTBISIETCS B palioHe 3, a MeJIeHHEe
OH npoucxoauT B paiione 1. [lepsriit Makcumym B1P nocturaercs B Bonax pailoHOB
1-3 cootBercTBeHHO Ha 154-¢ cyT (0.044 mr P/n), va 152-e cyt (0.030 r P/n) u Ha
88-e cyt (0.033 mr P/n). Bropoit makcumym Oaktepuii B1P B yxazanHbIx paiionax
1-3 dopmupyetcst coorBeTcTBeHHO K 320-M cyT (0.045 Mr P/m), k 346-m cyT (0.028
mr P/m) u k 344-m cyt (0.126 mr P/n). [locne mocTrxeHus MaKCUMyMOB B BOJAX
BCeX paiioHOB Onomacca O6akrepuii B1P cHmkaercs, M K KOHILY rofia OHa COCTaBIISIeT
coorBeTcTBeHHO 0.013, 0.024 1 0.107 ™mr P/m.

Cymmapnast Ouomacca ¢utornankrona B eannunax P, X (F1P + F2P + F3P) us-
MEHSIETCS] B TeUeHHe rojia ¢ popMupoBaHreM B BoJax pailoHOB 1—3 Tpex BbIpakeH-
HBIX IPOMEKYTOYHBIX MAKCHMYMOB CyMMapHOW OnoMacchl ¢puTomaankrona. Kak u
B eAuHUIax N, 3T MPOMEKYTOUHbIE MAKCUMYMBI (POPMHUPYIOTCS B pa3HbIe IEPHUO/IBI
BpeMeHH. B paiione 1 mepBble JBa MakcMMyMa cyMMapHOW Onomacchbl (puToruia-
KTOHa OTCTOAT HEJaJleKo 0 BPEMEHH ApYT OT Ipyra: NepBbld (HU3kui) Ha 137-¢
cyt (0.005 mr P/i), a Bropoit (cpennuii) — vHa 173-u cyt (0.008 mr P/m). Tperuit
(BBICOKHH) MAaKCHMYM CyMMapHOH OHOMacchl PUTOMIAHKTOHA (DOPMHUPYETCS B TOM
paiione Ha 302-¢ cyT (0.014 mr P/n). B paiione 2 nepBblii MAKCUMyM (HEBBICOKHIA)
ormevaercst Ha 32-e cyT (0.0014 mr P/n), a Bropoii (Hanbonpsmmii) — Ha 118-e cyt
(0.0147 mr P/m), a Tperuit (cpenuuii) — Ha 202-¢ cyt (0.0041 mr P/im). B paitone
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3 mepBble JBa MakCHMyMa CyMMapHOH OMoMacchl (DUTOIUIAHKTOHA — CPEAHHUE MO
BeNMYHMHAM, a TpeTHi — HanOonpmuid. Kak u B paiione 2, nepBblil MAKCUMYM CyM-
MapHOH OMoMacchl GUTOMIAHKTOHA B paiioHe 3 ¢popmupyercst ObICTpo — Ha 32-€ cyT
(0.0083 mr P/m), Bropoii — Ha 111-e cyt (0.0078 mr P/i), a Tpetuit makcumym — Ha
329-e cyt (0.0263 mr P/m). K xonmy roma cymmapHasi Onomacca (pUTOIUIAHKTOHA BO
BCeX palioHax cHmkaercst v Ha 365-¢ ¢yt cocrarisieT 0.0040, 0.0039 u 0.0074 mr P/n
COOTBETCTBEHHO B BOjIaX paiioHOB 1-3.

B n3menenusix cymmapHoii GnoMacchl 300I1aHKTOHA B eauHunax P, X (Z1P + Z2P)
B paiionax 1-3 ¢opmupyercsi B TeUeHHE rojia MO JBa UX MPOMEXKYTOYHBIX MaKCH-
MyMa. B paiione 1 nepBblii 1 BTOpOi MAaKCUMyMbI CyMMapHO 0MOMAacChl 300TUIaH-
KTOHa (hopMHpPYIOTCst cooTBeTcTBEHHO Ha 204-¢ cyT (0.0094 mr P/m) u Ha 300-¢
cyt (0.0045 mr P/i). B palioHe 2 NOBBIIIEHHBIC 3HAYCHUS CyMMapHOH OMOMAacChl
300IIaHKTOHA puxoasaTcss Ha 192-¢ (0.0948 mr P/n) u Ha 293-u cyT (CcriiakeHHbBIH
makcumyM) (0.0020 mr P/m). B paiione 3 nepBbiii MaKCUMyM 4eTKO (pOpMHUpYeTCst Ha
180-e cyt (0.0092 mr P/x), a Bropoii — na 341-e cyt (0.0213 mr P/xn). [lo xoHua roga
cymmMapHas Omomacca 300IIaHKTOHA B paiioHax 1—3 cHmkaeTcs, U K 365-M cyT ee
3HadeHue cocranisier coorBercTBeHHO 0.0001, 0.0006 u 0.0184 mr P/n (puc. 26).

W3meHeHust B TeueHHE roja B BOJAX paiioHOB 1—3 cyMMapHBIX KOHIIGHTpaLUi
arpernpoBaHHbIX GopMm P — cymmapnoii 6uomaccsl Mukpoopranusmos (SumPliv),
0011Iero cofepKaHus B3BEILICHHOTO BellecTBa — OMOMacc MUKPOOPTaHU3MOB U JE€TPH-
ta (SumPpar) 1 cymmapHOTro conep>kaHusi pacTBOPEHHOTO BEIIECTBAa — MUHEPAJIBbHBIX
u opranndeckux Qpaxuuii (SumPdis) npuBeneHs! Ha puc. 27. Kak n KOHIEHTpauuu
arpernpoBaHHbIX Gopm N, cyMmapHble 3HaueHHUsT KOHIIEHTpauuii popM P B kaxxnom
paiioHe B TeUEHHE roJia MEHSIOTCSl CO CBOMMHU XapaKTEPHBIMHU OCOOCHHOCTSIMH.

B paiionax 1 u 2 B nuHaMuke cyMMapHbIX OnoMacc MUKpOOpranuzmos, SumPliv,
OoTMeyaeTcs Mo J1Ba Mepro/ia MOBHILIEHHBIX 3HAaUCHHH 0MOMacC MUKPOOPTaHU3MOB.
[lepBeiii MakcuMyM B paiioHax | u 2 ¢popMupyeTcsi COOTBETCTBEHHO — Ha 159-¢ cyT
(0.0511 mr P/n) u na 152-¢ cyt (0.0379 mr P/n), a Bropsie Makcumymbl — Ha 317-¢
¢yt (0.0626 mr N/im) u Ha 334-e cyT (0.0341 mr P/m).

B Teuenue roma B paiione 3 ¢ukcupyercs TpU MakcHMMyMa 3Ha4€HHH cymmap-
HOW OroMacchl MUKPOOPTaHU3MOB: MEPBBIN (PACTSIHYTHIM) MaKCUMyM Ha 92-¢ cyT
(0.0399 wmr P/n), Bropoii (Menbmuii) — Ha 180-¢ cyT (0.0364 mr P/n) u Tperuii (Hau-
Oonpmuit) — Ha 341-e cyt (0.1625 mr P/n). K koHIly rona 3HaYeHHs TOKa3aTes
SumPliv B paiionax 1-3 cHmkaroTcs U Ha 365-€ CYyT COCTABISIOT COOTBETCTBEHHO
0.0168, 0.0289 u 0.1323 mr P/n.

W3meHeHus B TedeHUE TOAA KOHLEHTPAUHA CYMMapHOTO COJEep KaHUs B3BEIICH-
HbIX (hopM P (SumPpar), kotoperii Bkmouaer SumPliv u gerputnsiii P (PD), pakru-
4yecKH MOBTOPsOT AuHaMuKy SumPliv (puc. 27). COOTBETCTBEHHO B T€UEHHE ToAa
B paiioHax | u 2 BBLAEISIOTCS MO [Ba MEPHO/Ia MOBBIIICHHBIX KOHIEHTPALMH 3TOTO
MOKa3aTessl: MEePBhIi MaKCUMyM B paiioHax 1 ¥ 2 oTMedaeTcs COOTBETCTBEHHO Ha
156-e cyt — 0.0563 mr P/n u Ha 152-e cyt (0.0470 mr P/n), a BTopbie MaKcCUMyMBbI —
cootrBeTcTBeHHO Ha 322-¢ cyT ( 0.0706 mr P/n) u Ha 334-e cyt (0.0367 mr P/n), a
B paiioHe 3 COOTBETCTBYIOLIME MaKCUMyMbl SumPpar mocienoBaTesIbHO IPUXO-
nsaresa Ha 85-e ¢yt (0.0441 mr P/n), Ha 179-e cyT (0.0386 mr P/n) u Ha 341-e cyT
(0.1798 mr P/m). K xonny ropa xonuentpauus SumPpar B paitonax 1-3 cHikaetcs
cootBeTcTBeHHO 10 0.0503, 0.0359 1 0.1459 mr P/m.

CymMmapHoOe coiepkaHue pacTBOPEHHBIX (OpPraHUYeCKUX U MUHEPAIbHBIX) KOM-
noneHtoB P (SumPdis) B paiionax 1-3 usmensieTcst ¢ GOpMHPOBAaHHEM B KasKAOM
paiioHe MeproJOB MOHKEHHBIX KOHIEHTPALM MapaMeTpa, 1 B 3TH MEPUOJBI pac-
TBOpeHHbIe (pakunu P, xkak m SumNdis, 3a cyeT pa3BUTHS MPOLECCOB TpaHCPOP-
MalH{ C Y9aCTHEM MHUKPOOPIaHH3MOB TIEPEBOISTCS BO B3BEILICHHbIE KOMIIOHEHTHI P —
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COOTBETCTBEHHO B OMOMAacchl MUKPOOPTaHU3MOB U B IETPUT. B paiione 1 mepBblit
TaKOW MEepHOJ MOHKEHHBIX KOHIeHTparmii SumPdis npogomkaercs co 106-x 10
260-x cyT (c MUHUMYMOM ero cofepkanusi Ha 156-e cyt — 0.0210 mr P/n), a BrO-
potii nepuon — ¢ 260-x 10 koHIA roja ¢ MuUHIMyMoM Ha 322-e cyt (0.0080 mr P/m).
B paiione 2 Takoli meproJ MHTEHCUBHOTO Pa3BUTHsI OMOMAacChl MUKPOOPTraHU3MOB
HaynHaeTcs ¢ 80-X CyT M MPOAoKaeTcst PaKTUIEeCKH IO KOHIA rojia ¢ HeOOIbIINM
Bo3pacTranueM KoHieHTpanuu SumPdis Ha 243-u cyt (mo 0.0245 mr P/m) u nocie-
JOYIOUIMM CHIDKEHHEM K KOHIy rofa. B paiione 3 copepkanue SumPdis cHmkaeTcs
C Hayasa roja, ero MUHUMYM Qukcupyetcs Ha 89-e cyT (0.0.0344 mr P/x), B mocne-
Jyroliee BpeMsi IPOUCXOAUT B BoJlax paiioHa 3 yBennueHne KoHueHTpauun SumPdis
no koHna roga. Ha 365-e cyt konnenTpanus SumNdis B pafionax 1-3 cocraBiser
cootBetrcTBeHHO 0.0.0233, 0.0034 1 0.3261 mr P/n (puc. 27).

Ha puc. 28 noka3anbl U3MEHEHUS B TeUEHHE ToJa B pailoHax 1-3 cymMmapHBIX
KOHLEHTPaLUUi arperupoBaHHbIX (opM Si — CyMMapHOH OHOMAacCchl MHKpPOOp-
raun3mMoB (SumSiliv), oduiero comepikaHus B3BELICHHOTO BEIIECTBa — OMOMAcC
MHUKPOOPraHU3MOB U AeTpuTa (SumSipar) 1 CyMMapHOTO COAEPIKaHUS paCTBOPEH-
HBIX BEIECTB — MHUHEPAJIbHBIX U oprannueckux ¢paxnuit (SumSidis). Kak n qns
MoJIOOHBIX arperupoBaHHbIX (Gpakiuii N u P, B kaxoMm paliloHe BHYTPUTOIOBBIC
M3MEHEHHsI KOHIICHTPAIMi yKa3aHHBIX (GOpM Si OTIIMYArOTCS XapaKTEPHBIMH 0CO-
OCHHOCTSMH.

B paiione | u 2 B auHaMuKe cCyMMapHBIX OMOMacc MHKPOOPraHM3MOB, Sum-
Siliv, oTmMe4aeTtcs 1Mo Ba mepruoja MOBHIIIEHHBIX 3HAYEHUH OHoMacc MUKPOOpra-
HU3MOB: B paiione 1 — coorBeTcTBeHHO Ha 144-¢ cyT (0.2940 mr Si/n) u Ha 310-¢
cyt (0.2230 mr Si/n), a B paiione 2 — cootBeTcTBeHHO Ha 120-¢ cyT (0.2577 Mr Si/m)
u Ha 305-¢ cyt (0.1503 mr Si/n).

B paiione 3, kak u SumPliv, BeigensieTcs Tpu neproja NOBBILICHHBIX 3HAYCHUH
CYMMapHBIX OMOMAacc B €IMHHULAX Si: MEepBBIH (CpeIHUI M0 3HAYECHHUIO) TAKOH MaK-
cumyM npuxogutes Ha 17-e cyT (0.2389 mr Si/m), Bropoit MakCUMyM (HaMMEHBILIUH
1o 3Ha4enuro) —Ha 108-e cyt (0.1870 mr Si/m), Tpetuii (HanOGONIBIINIT) MAKCUMYM — Ha
341-e cyt (0.4444 mr Si/n).

B kaxmom paiione romoBoit xo nmokaszatens SumSiliv 3aBepiiaercs K KOHITYy roza
CHIDKEHHEM ero 3HaueHui. Takum 00pa3om, K KOHILy roa 3Hadenne SumsSiliv B paiio-
Hax 1-3 mocrerneHHo magaer — coorBercTBeHHO 10 0.0254, 0.0772 1 0.3264 mr Si/i.

Ha puc. 28 npencraBieHa Takxke BHYTPUTOJ0OBas CyMMapHasl IMHAMUKA B3Be-
HICHHBIX KoMIIOHEHTOB Si (SumSipar), BKiItodaronas 0MoMacchl MUKPOOPTaHU3MOB
U JIeTpUT, B paiioHax 1-3. B xaxmoM palioHe BBIACISIOTCS IEPHOJIBI TIOBBIIIICHHBIX
KOHIICHTPALIMH ATOTO [MOKa3aTelsl, IPUYEM MEePBble MAKCUMYMBI B TaKHX MEPHOAAX
CIJIaYKEHHBIE W TOJIBKO MOCIIEIHUI MaKCUMYM BBIpakKeH HanOosee ueTko. B paiione
1 mepBoe B TeueHHE rojia MOBBIIIEHHOE 3HaUeHHe SumSipar npuxonutcs Ha 147-¢
cyT (0.3555 mr Si/n), a Bropoe — Ha 320-¢ cyT (0.7525 mr Si/m). B paiione 2 nepBblit
C Havaja roja MakcuMyM 3HadeHud SumSipar npuxomurcs Ha 108-e cyt (0.3238
Mr Si/i), 3aTeM cienyeT MpoIoKUTEIbHbIN epHO CHIKEHUS 3HaueHui SumSipar
¢ muauMymMoM Ha 231-e cyt (0.0834 mr Si/n), mocie yero 3HaueHus: SumSipar 10
KOHIIa T0JIa IOCTEeTeHHO yBennunBatoTcs. K koHmy rozga (To ects Ha 365-€ cyT) CyM-
MapHasi KOHIICHTpaLsl B3BELICHHOTO BElIecTBa B paiioHax | u 3 cHmxKaercs U co-
cramiser coorBercTBeHHO 0.5882 u 1.6588 mr Si/n, Torna kak B paiioHe 2 OHa JI0
KOHIIA ToJIa MOCTeNeHHO ¢ 312-x ¢yt Bo3pacraet o 0.4334 mr Si/m.

®dopmMa KpUBBIX M3MEHEHHUH B TEUEHHE roJa CyMMapHOI'O COJEpPKaHUsI pacTBO-
PEHHBIX (OPTaHUYECKUX U MHHEPAIbHBIX) KOMIIOHEHTOB Si (SumSidis) B pafionax
1-3 B nenom nogo0OHa TakoBbIM Jiiist coenuaeHuit N u P (SumNdis u SumPdis): B
Ka)KJIOM pailOHe eCTh NMePUObl MOHMKEHHBIX U TOBBILICHHBIX KOHLIEHTPALUN 3TO-
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ro TapaMeTpa, CBUAETEIbCTBYIONINE 00 aKTUBU3ANN PA3BUTUSI MUKPOOPTaHU3MOB
u npoueccoB d6uorpanchopmanun BB B BogHO# cpene. [lepBbiii neproa moHMxe-
Hus koHUeHTpanmid SumNdis B paiione 1 npogomxkaercst co 110-x mo 137-x cyT (co
CHID)KEHHUEM 32 3TOT nepuoj] KoHeHTparuu SumSidis ¢ 0.7437 no 0.5619 mr Si/n),
Janee B paiioHe | ciemyeTr mepHoa Bo3pacTaHHs KOHIEHTpauuu 10 262-x cyT (1o
0.8642 mr Si/n) u ero nanpHelimero cHmwkeHus kK 334-m cyt (10 0.4806 mr Si/m).

B paiione 2 mepBblii nepuoa CHUKEHUs KOHIeHTpauun SumSidis oTMedaeTcs ¢
80-x 1o 106-x cyt (co 0.7291 no 0.6302 mr Si/im), 3aTeM cieayeT Bo3pacTaHHE KOH-
nenTpanuu SumSidis 1o 152-x cyT (o 0.8113 mr Si/n). Jlanee no 182-x cyT B 3TOM
paiioHe cienyeT Nepuoa OTHOCUTEIBHO OBICTPOrO CHIKEHMSI KOHLIEHTpAMy Sum-
Sidis 1o 0.4469 Mr Si/n ¥ MoCIenyIMX UX U3MEHEHUH ¢ 00IIeH TeHeHIuel Ooree
MEJUICHHOTO CHW)KEHHSI 0 KOHLA rozja. B paiione 3 ¢ Havana roga comepikaHue
SumSidis camxaercst 1o 17-x cyT (ot ucxonuoro 3HaueHus 0.6 no 0.4957 mr Si/m). B
MOCIEAYIOMNHA TepUOA MPOUCXOAUT BO3pacTaHue KoHIeHTpanuu SumSidis 10
KOHIIA TO/1a C Pa3HBIMU CKOPOCTSIMH B OT/IEJIbHBIE IEPUO/bl. B KOHIIE rofa KOHIEH-
tpaums SumNdis B paifonax 1-3 coorBercTBeHHO coctasiuseT 0.5194, 0.3507 u
2.7045 mr Si/n (puc. 28).

B menom pacueTHas BHYTpPUIOIOBas IWHAMHKA 3HAYCHUN arperupoBaHHBIX
KOHIEHTPAaLUi OMOTeHHBIX AJIEMEHTOB — CyMMapHBIX OMOMacCc MHUKPOOPTaHU3MOB
(SumNliv, SumPliv u SumSiliv), cyMMapHBIX KOHIEHTpALHii B3BEILICHHBIX BELIECTB
(SumNpar, SumPpar u SumSipar), a Tak:ke CyMMapHBIX KOHIIEHTPALWi pacTBOPEH-
HbIX BemecTB (SumNdis, SumPdis u SumSidis) oOHapyxuBaeT o BHEIIHEMY BHIY
ompeneneHHoe cXoacTBO. ONHAKO UMEIOTCS U OTIMYHS, KOTOPBIE MPOSABISIOTCS B
aMILTUTYAaX KoJeOaHWH KOHLUEHTpAaUWid KOMIIOHEHTOB ISl ONPEACIICHHBIX TEPHO-
JIOB CO CMEHOM SKCTPEMaJIbHBIX UX 3HAYEHUM.

W3menenue B TeueHUe rofa B Boje B pailoHax 1-3 cyMMapHBIX KOHICHTPALUi
coenunenunii C (TotCwat), Si (TotSiwat), N (TotNwat) u P (TotPwat) mokazano Ha
puc. 35. Ilpu oTcyTcTBHM MOCTYIUIEHUS] (OPM OMOTEHHBIX JIEMEHTOB M3 BHELIHUX
HCTOYHHMKOB CyMMapHO€ MX COJep)KaHhe B BOAHOW Cpesie JOHKHO OCTaBaThCs I10-
ctostHHBIM. [lockonbKy nx oOliee conepaHue B paioHaX W3MEHSIETCS, TO MOXKHO
TOBOPUTH O TOM, YTO B TEUCHHUE T0/ia IEPHOIBI TOCTyIUIeHHs bB 13 BHEIIHUX HCTOY-
HUKOB CMEHSIOTCS IEPUOJAMHU UX CHHKEHUSI, YTO 00YCIIOBJICHO UX OTPEIeICHHBIMH
MOTEePSAMH (B YACTHOCTH, 32 CYET BEIHOCA BOIHBIMH MAacCaMy B COCEAHUE PaioHbI 1
CeIMMEHTAH B3BEHICHHBIX ()OPM OMOTEHHBIX AJIeMeHTOB). PaccMoTpum ocobeH-
HOCTH TMHAMUKH YKa3aHHbBIX arperupoBaHHbix popm C, Si, N u P B paiionax 1-3.

B paiionax 1-3 B u3MEHEHUSX arperupoBaHHbIX KOHIEHTpauuii C UMEIOTCs CBOH
crenr(UUHBIC YePTHI ¢ OTIAMYAIOIIUMHCS 0COOeHHOCTAIMU. B paifonax 1 u 2 ¢ Ha-
Yajia ToAa BBLACIACTCS MEPHOJ CPaBHUTEIHHO MEIJIEHHOTO BO3pacTaHHs KOHIICH-
tpaunii TotCwat (3a cueT MOCTYIUIEHUH M3 BHEIIHUX MCTOYHHUKOB): 3TOT MEPUOA
MPOJOJKAETCS B ATUX PaiOHAX COOTBETCTBEHHO 110 123-X 1 96-X CyT, a coaepkanue
TotCwat ot HauyanmpHOTO 2.502 Mr C/n yBenuuuBaeTcs B HUX jo 2.760 u 2.943 mr
C/n cootBeTcTBeHHO. BTOpOii nmeproy B paiionax 1 u 2 — CHIKEHHE (3a CUET aKTUB-
Hoit Tpanchopmaruu bB) konnenTpanuii TotCwat cooTBeTCTBEHHO Ha 156-¢ 1 Ha
183-u cyt (o 1.380 u 1.160 mr C/n). Tperuii nepron — Bo3pactanue (3a CYeT pa3BU-
THUS TIPOLIECCOB MPOAYLIMPOBAHMS U peTreHepaliy BelecTB) KoHueHTpauid TotCwat
B patione 1 1o 3.837 mr C/n (264-¢ cyT) u B paiione 2 g0 1.887 mr C/n (na 245-¢ cyr).
3aKITIOUUTEbHBIA (YeTBEPTHIH) MEPHO] CBA3aH CO CHIDKEHHEM (IpU TOMHUHHPOBA-
HUH BBIHOCA U CEJUMEHTAINHU BelecTB) KoHueHTpanuii TotCwat B paiionax 1 u 2 k
koHIy Toaa (Ha 365-e cyT) 10 2.101 1 0.396 mr C/1 cOOTBETCTBEHHO.

B paiione 3 m3menenust konuentpauu TotCwat B TedeHHe rofa pa3BUBAIOTCS MHA-
4e: ¢ Havala rojla OHa CHIKAeTCs OT HayainbHbIX 2.502 no 2.068 mr C/n (k 39-Mm cyT),
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a 3aTeM cieAyeT Bo3pacTaHue KoHueHTpauuu TotCwat ¢ pa3HBIMH CKOPOCTSIMHU — B
nepuon 39-e — 152-e ¢yt co ckopoctbro 0.007 mr C/(11 cyT), B mepuox 152-e — 183-u
cyT co ckopocTbio 0.083 mr C/(1 cyt) u B nepuop 183-u — 288-e CyT cO CKOPOCTHIO
0.012 mr C/(x cyT). Ilocne 288-x cyT xoHuentpauusi TotCwat B Bomax paifona 3
TOJBKO CHMD)KAeTCsl, U Ha KOHell rofa (win Ha 365-e¢ CyT) OHa COCTaBISIET B ATOM
paitone 14.325 mr C/n (puc. 29).

B n3meHenusix B TedeHue roga koHnenTpauun TotSiwat B paiioHax 1-3 ectb cy-
niectBeHHble oTnuus (puc. 29). B kaxnoM palioHe MOXKHO BBIIEIUTH HECKOIBKO
NIEPUOIOB C pa3HBIMU CKOPOCTSIMHU M3MEHEeHHUs1 KoHLeHTpauui TotSiwat. Hanpumep,
B paiioHe |1 B mepBbIid Ieproz, ¢ Havyana roga 10 113-x cyT, oHa CHIKaeTcs ¢ He-
BBICOKO# ckopocThio (8.210x10* mr Si/(;1 ¢cyT)), 3aTeM B mepuon 113-¢ — 209-¢ ¢yt
conepxanne TotSiwat yBenmuumBaeTcs co ckopocthio 2.403x107° mr Si/(m cyr). B
cnenyromuii nepuon (209-e — 260-e cyT) conepxkanue TotSiwat mpakTHYECKH HE Me-
Hsietrcs u cocrasisieT 1.046 mr Si/n, a ¢ 260-x 1o 317-x cyT koHueHtpauus TotSiwat
YBEIUYHBAETCS CO CKOPOCThIO 3.355x 1073 Mr Si/(71 cyT). [lanee K KOHITY rojia mpowc-
XOJIUT CHIDKEHHE KoHIeHTparmu TotSiwat co ckopocThio 2.735x1073 mr Si/(;1 ¢yT), u
K KOHITy roaa (Ha 365-e cyT) ona camxaercs 1o 1.108 mr Si/m.

B paiione 2 ¢ Hauana roga conepxanue TotSiwat 10 84-X CyT IpakTHYECKH HE
MeHsieTcsl U KojeOnercs B HebombimoM auanazone 0.907-0.910 mr Si/n. 3arem B
nepuox 84-¢ — 152-e cyt koHuentpauus TotSiwat yBenn4MBaeTCs CO CKOPOCTBHIO
1.821x1073 mr Si/(;1 cyT), nanee B mepuon 152-e — 183-u cyt comepxanue TotSiwat
CHIYKAETCs o CKOpocThio 1.562x1072 Mr Si/(J1 ¢yT), U 3aTe€M K KOHILY rojla OTMe4aeT-
Csl TEHJCHLIUS TOCTEIICHHOTO YBEIMUEHHs KOHLEHTpauu TotSiwat co CKopoCTbhio
1.316x1073 mr Si/(;t cyt). Ha 365-¢ cyT conmepxanne TotSiwat B Boze paiiona 2 co-
crasmnsier 0.784 mr Si/m.

B usmenennn xonnentpanuu TotSiwat B TeueHHe To/1a B paiioHe 3 MOXKHO YCIIOB-
HO BBIJCIUTH YEThIPE MEproa: B epBbIld eproz (¢ Havana rojga a0 152-x cyr) co-
nepxanne TotSiwat yBennumBaercst co ckopoctbio 1.475x107 mr Si/(;1 cyT), BO
BTOpOi mepuon (152-e — 182-e cyT) ckopocTh Bo3pacTanus KOHIEHTpauui TotSiwat
cocrasisier 1.744x1072 mr Si/(11 cyT), B Tpetnii nepuon (182-e —212-e cyT) conepxanue
TotSiwat mpakTHueckn He I3MEHSETCS | KoeOneTcst B HeOOMbIIOM Auarna3oHe — B Ipe-
nenax 1.578-1.588 mr Si/n. Hakonen, B uetBepThIit ieprof (¢ 212-X cyT 10 KOHIIA rofia)
MUMeEeTCsl YeTKas TeHACHLMs yBeJIMUeHHs KoHIeHTpanuu TotSiwat co CKOpOCTBIO
1.521x1072 mr Si/(;1 cyT), 1 Ha 365-¢ cyT KOHLeHTpanus TotSiwat BO3pacTaeT B BOJIC
paiiona 3 no 4.363 mr Si/n (puc. 29).

Konnenrpanun TotNwat, kak u koHrieHTparuu TotSiwat, B paiioHax 1-3 B Tede-
HHE T0/1a U3MEHSIOTCS C XapaKTEPHBIMH OTIMYMSIMU: B K&KIOM palOHE BBIAEISIOTCS
HECKOJIBKO MEPUOAOB C PAa3HBIMU CKOPOCTAMH U3MeHEHHsI KoHueHTpauuid TotNwat.
B paiione 1 B nepBbIii meprox (¢ Hauana rozga a0 142-x cyt) conepxanue TotNwat yBe-
JIMYUBACTCS CO CKOPOCTHIO 6.654x10* mr N/(11 cyT)), B mepuon 142-¢ — 189-¢ cyT oHO
CHIDKAETCs ¢O CKOpOCThio 5.156x10~* mr N/(71 cyT). B crneayrommuii (TpeTtnii) nepuon
(189-e — 365-¢ cyT) conepxanue TotNwat kK KOHIly ToJ]a BO3paCTalio CO CKOPOCTHIO
3.348x10* mr N/(;1 cyT). Coneprxanrie TotNwat k koHITy Toa (Ha 365-€ CyT) mocTe-
nieHHo Bo3pacraeT 110 0.536 mr N/om.

B paiione 2 conepxanne TotNwat ¢ Hayana roga 10 116-x cyT yBenTU4nBaIOCH OT
0.437 mr N/n 10 0.520 mr N/t co ckopoctbio 7.244x10~* mr N/. Bo Bropoii mepuox
(116-e — 137-e cyT) KoHueHTpanus TotNwat mpakTHdecKu He MEHSIach M COCTaBIIs-
na 0.520 mr N/x1. anee B Tpetuii nepuon (137-e — 185-e cyt) konuentpanus TotNwat
camkaercs 10 0.264 mr N/it co ckopocTthio 5.327x107 mr N/(11 ¢yT), a 3atem cozep-
kanue TotNwat 10 KoHIIA roza MeaieHHO yBemmanBaercs 10 0.283 mr N/ co cko-
poctbto 1.011x10* mr N/(11 cyT).
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B Teuenue roga B paiione 3 B uaMeHeHHH KoHIeHTpauu TotNwat MOXXHO yCITOB-
HO BBIACTUTH ISTh MIEPUOAOB: B MEPBBIH Nepro/] (¢ Hayana roaa A0 34-X cyT) KOHIICH-
tparms TotNwat Bospactaet 10 0.544 mr N/i co ckopocthio 5.169x1073 mr N/(11 cyT); BO
BTOpO nepuof (34-¢ — 152-¢ cyr) xonuentpanwms TotNwat carkaercs 10 0.521 mr N/n
¢ manoit ckopoctbio (1.981x10* mr N/(x1 cyr)). B crnenyrommit (Tpetuii) nepuon
(152-e — 183-u cyt) conepxkanne TotNwat yBemmumsaercs 1o 0.779 mr N/1 co cko-
poctbio 7.526x107 mr N/(11 cyt). B uetBeptsiit iepron (183-u — 212-e ¢yT) comepika-
nue TotNwat MeHsuToCh B HeOombIoM jauana3one B npenenax 0.779—0.783 mr N/m.
Jlanee 10 KOHLIA TOf1a MPOUCXOIUT Bo3pacTaHue koHeHTpauun TotNwat go 1.373
Mr N/t co ckopocTthio 3.844x1073 mr N/(i1 cyT).

CBou xapakTepHbIC OTJIMYUS MOXKHO BBISSBUTh M B U3MCHCHHSAX B TEUCHUE rojia
koHuentpaunii TotPwat B paiionax 1-3 (puc. 29). B paiione 1 conepkanue B Boje
TotPwat B TeueHune roza CyiecTBEHHO HE M3MEHSIETCs, OTMEUAIOTCs HEOOIbIIHE KO-
nebanus B npegenax 0.074-0.075 mr P/n. D10 cinyXHUT CBUAETENHCTBOM cOanaHCH-
POBaHHOCTH MEXJIy TPOIleCCaMu MOCTYIUIeHUs (hopM P U3 BHENIHUX UCTOYHUKOB U
UX ITOTE€Ph Ha CEAUMEHTAIINIO U BEIHOC B COCETHUE PETHOHBI BOAHBIMU MacCaMHU.

B paiione 2 conepxxanue TotPwat ¢ Hayana roga 1o 152-x CyT npakTHuecKkH He
MeHsieTcs 1 ocraercs, cocrapiss 0.075 mr P/n. 3atem B mepuoj ot 152-x 1o 183-x
CYT IPOUCXOANT CHKeHue koHueHTpanuu TotPwat o 0.038 mr P/i co ckopocTbio
1.180x107 mr P/(:1 cyT). B Tpetnit mepuox (183-u — 365-¢ cyT) comepkanue B BojIe
TotPwat 1o koHIia roga HemHoro Bo3pactaeT (10 0.039 mr P/i) ¢ oueHp mMasoi cko-
pocthio (6.689x10°¢ mr P/(11 cyT)).

B paiione 3 B u3MeHeHMH B TeUEHHE Tojja KOHLIEHTpauuu TotPwat MOXXHO yciioB-
HO BBIJICJIUT ISATh NEPUONIOB. B mepBbIii nepuon (¢ Havasa roga 10 32-X CyT) KOH-
ueHTpanus TotPwat npaktudecku He mensiercs u coctaniser 0.075 mr P/n. Bo BTO-
poit mepuog (32—152-e cyt) konnentpauus TotPwat Taxke ocTaeTcst MPaKTUYECKU
HEU3MEHHOM, UCIIBIThIBas HeOoubIue konebanus B npeaenax 0.078—0.079 mr P/m.
B cnenyrommit (Tpetuit) nepuon (152-e — 183-u cyr) konuentpanus TotPwat yse-
myuBaercs 10 0. 116 mr P/n co ckopoctbio 1.196x107 mr P/(:1 cyT). B ueTBeptsIit
nepuox (183-u—212-e cyr) copepxxkanne TotNwat ocTaBanoch HEM3MEHHBIM U CO-
crasysuio 0.116 mr P/n. 3aTem k koHIty rona koHieHTpanus TotPwat yBenuunBaercs
10 0.472 mr P/n co ckopoctbio 2.318x107 mr P/(x1 cyT).

Takum 00pa3om, 0OHApY>KEHbI pa3HbIe TEHAEHIIMU B TOJOBOM XOAE CyMMapHBIX
KOHIICHTpALMi coenHeHul OnoreHHbIx aemMeHToB (TotCwat, TotSiwat, TotNwat u
TotPwat) B Bomax paiionos 1-3 (puc. 29). ITo cBsI3aHO ¢ OTAMYUSIMHU B cOaTaHCHPO-
BaHHOCTH MPOIECCOB MOCTYIUICHUS Pa3HbIX bB 13 BHENIHUX UCTOUHUKOB, UX aKKY-
MyJISIMeN B BOJIaX paifloHOB U MOTEPSIMU (3a CUET pa3BUTHS MPOLECCOB CEAMMEHTA-
UM B3BELICHHBIX (POpM OMOTCHHBIX JIEMEHTOB U BbIHOCca BB B cocennne pernoHsl
BOJIHBIMU MaccaMu). B T0/10BO# TUHAMHKE CyMMapHBIX KOHIICHTPAIUN COSAMHEHU N
OMOTCHHBIX 3JIEMEHTOB BBIICISIOTCS B Pa3HBIX pallOHaX IMEPHOMAbI aKTUBHOTO UX
M3MEHEHUS (CO CHMKCHHEM WM YBEIIMYCHUEM KOHIICHTPAIUI BEIECTB), a TAaKKe
MIEPUOABI, KOTZAa UX COACp)KaHHE MPAKTUYECKH HE M3MEHSIETCSl WM KoieOneTcs B
HeOonpInuX npenenax. Hanbonee BrICOKHE aMIUTUTY/IbI U3MEHEHHUH B TEUEHHUE TO-
Jla XapakTepHsl i napamerpa TotCwat. MOKHO BBIICIUTH OOIIKME TEHACHIIUN B
M3MEHEHUSIX B TEUCHHUE rojia CyMMapHBIX KOHIEHTPALUN COCAMHEHUN OMOTEHHBIX
AJIEMEHTOB: K KOHILY T0JIa IOCJIe UCIBITHIBAEMBIX KOJICOAHUI UX COJICPKAHKE B paii-
OHE | MpaKTHUYECKH BOCCTAHABIMBACTCS, B palioHe 2 OHO, KaK MPaBUJIO, CTAHOBUT-
cs MEHbIIIE, a B paiioHe 3 — yBenuuuBaeTcsa. TeHIEHIUs YBEIUYCHUSI COACPKAHUS
CYMMapHBIX KOHIIGHTpAIluii OMOTCHHBIX IIEMEHTOB B BOJAaX paiioHa 3 CBS3bIBACTCS
¢ JOMUHMPYIOIIUM B TeUeHHE rofa BeiIHOcoM bB 13 cocennux paliloHOB U UX BbIpa-
JKEHHOHN aKKyMYJISIIIUCH K KOHILY TojIa.
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4.3. llocmpoenue cpagurxos no pacuemnoit ungpopmayuu
u3 onoka «IIPO/]YKIIHU»

s napamerpoB Oioka «ITPOAYKIUS» npencrasiensl rpaduku, xapakre-
pU3yIOLIMe W3MEHEHHUSI B TEUEHHE rofia yAEIbHOM CKOPOCTH MPOAYKIHUU OHOMAacc
runpobuontoB B equannax N (PrBIN, PrFIN, PrZIN (puc. 30); PrF2N, PrF3N,
PrZ1N, PrZ2N (puc. 31)).

3HaueHus y/enbHOM IPOIyKIMH THAPOOHOHTOB K, — mokasaresib pocTa ux OHo-
Macc, OHU BBIUMCIISIOTCA HA Ka)KJIOM IIare Mo BpeMEHHU IIPHU BOCIPOM3BEICHUH JIU-
HAMMKH Pa3BUTUs OMoMacc rupoOuonToB. IIpu Beruucienun 3HadeHuit K yanuTol-
BalOTCS MTHOBEHHBIC 3HAYEHUSI CKOpocTel notpednenus bB, BoaeaeHns npoayKToB
oOMeHa, OTMUpaHHs OroMacc 1 UX BbleaHHs OpraHU3MaMK 0oJiee BRICOKMX TPOpH-
4yeckux ypoBHe. IIpu pacuere 3HaueHUN yKa3aHHBIX XapaKTEPUCTUK Pa3BUTHS TU-
JpOOMOHTOB YUUTHIBAIOTCS BO3ACHUCTBYIOIIME HA HUX (DAaKTOPHI CpeAbl OOUTAHUS —
TeMIeparypa, Ipo3payHOCTb BOJbl, COAEPKAHUE B BOJHOM cpenie nuTaresbHbiX bB,
YCIIOBHUS MIEPEHOCA XMMUYECKUX U OMOJOrMYECKUX KOMIIOHEHTOB BOAHBIMU Macca-
Mmu. st GUTO-, 300TIIAaHKTOHA U BBICIIEH BOIHOW PAaCTUTENBHOCTH (MaKpO(QUTHI)
JIOTIOJTHUTENIFHO YUUTHIBACTCS (PAKTOP OCBEIICHHOCTH BOJHON MOBEPXHOCTH, KOTO-
PpBlii B TEUEHHE CYTOK MEHsETCsl (CyTOUHBIN Mepro/I Moipa3/ieieH Ha CBETIIOE U TEM-
HOE€ BpeMsl CyTOK, IIPOJIOJKUTEIBHOCTh KOTOPBIX MEHSAETCS 110 CE30HaM T0j1a).

BrmsiHne ocBeleHHOCTH Ha (DUTOIIAHKTOH M MakKpO(HTBI COCTOUT B PEryIsIUH
MPOLIECCOB TpaHC(OpMALIMK BEILIECTBA: B CBETIIOE BPEMsI CYTOK Y ATUX THIPOOHOHTOB
paboraet kaHas TpaHcopMaluK Ha rotpedieHue bB u npomykimio 6uomaccel (B ToMm
YKCIIE MPOIYKIIMIO OpraHuyecKkoro Bemectsa u O,); B TEMHOE BPEMs CYTOK — KaHall
TpanchOpMaIy Ha MPOIYKIHIO BEIIECTBA y 3THX T'MAPOOHMOHTOB OTKItOYaeTcsl. Brus-
HHE OCBEIIEHHOCTH Ha aKTHBHOCTbH 300IJIAaHKTOHA CBSI3aHO C PETryIMPOBAHUEM €TO TIe-
peMelIeHH s IO BEPTUKAJIX (B HOYHBIE Yachl B MOMCKAX NCTOYHUKOB NIHUTAHUS 300ILIAH-
KTOH MUTPUPYET B BEPXHHUE CIIOH, a B CBETIIOE BPEMsI CYyTOK — B HU)KHHE CIIOH).

Iloka3zarens K, He 3aBUCHT OT XMUMHYECKOT'O 2]IEMEHTa, B KOTOPOM BhIpakeHa O1o-
Macca pacCcMaTpuBaeMOro MUKpOOPraHM3Ma: MPH €ro BBIUMCIEHUH HCIIONB3YIOTCS
3HAUEHHsI COOTHOLICHUH OMomacca/cyocTpaT 1Mo BceM dJIEeMEHTaM, B KOTOPBIX BbI-
paskeHbl Oromacca 1 moTpedisemMble eto cyocTpaThl (B 3HAYEHHUSX ITOTO JKe EMEH-
Ta). TO O3HAYaeT, YTO HEJOCTATOK cyOcTpara Ha eIMHHILy OMOMACChl IO OJHOMY
QJIEMEHTY OyAeT B L[eJIOM JIMMUTHPOBATh Pa3BUTHE OMOMAcChl HE3aBUCHMO OT TOTO,
B KaKMX €AMHUIIAX BBIUUCIsETCs Onomacca paccMaTprUBaeMbIX MUKPOOPTaHU3MOB.
HTor Takoro JIMMUTHPOBaHMS — CHayala CHUXKEHHE, 3aTeM IOJIHOE MpeKpalleHue
pocTta GMoMacchl B ee TOCIEAYIOlIee CHIDKEHNE M3-3a HEeOIaronpusITHRIX yCIOBUN
cpenbl o cyOcTpary nuTaHust (OTpUIaTeIbHOE BIMSHUE HA Pa3BUTHE OMOMACCHI He-
JocTarka cyocTpara Ha enquHHIly Onomacchl). [loaToMy mpu XapakTepucTUke pas-
BUTHs OMOMACCHI CllelyeT OXapaKkTepu30BaTh 3HAYEHHs MOKa3aTesis K, 1u1s oxHOro
9JIEMEHTA BBIPAKEHHSI OMOMACCHI, ¥ ATOTO IOCTATOYHO IS TIOJTHOTO MPEACTABICHHS
0 BJIMSIHUH BCETO Ha0Opa yCIOBHUI Cpelibl Ha pa3BUTHE OMOMACCHI AJISl KOHKPETHOTO
NpEeACTaBUTENsI OMOIIOTHYECKOTO COO0LIeCTBa.

CrnenyeT HAIOMHHTH, YTO PacyeTHBIC 3HAYCHUS YIENBbHONW CKOPOCTH pocTa OHo-
maccsl, ky, B npenenax 0—0.1, 0.1-0.2, 0.2-0.3 u > 0.3 cyT™' XapaKTepusyIoT COOT-
BETCTBEHHO HU3KYIO, CPEJIHIOIO, BEICOKYIO M OU€Hb BBICOKYIO OKHCIIUTENBHYIO aK-
TUBHOCTb paccMaTpuBaeMoOi I'pymIbl MUKpOOpraHu3MoB [MupoHoB u np., 1988].
OtpunarensHple 3Ha4eHUs K| 03HAYAIOT, YTO YCIOBHUS JUIs Pa3BUTUS THAPOOHOHTOB
HEeONaronpusITHBI, YBEJIWYeHUs] OMOMAacChl HE MPOUCXOIUT W, HANPOTHUB, HUICT €
CHIDKEHHE.
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Panee npu xapakrepuctuke passutus ouomacce (B1, F1-F3, Z1 u Z2) B paiionax
1-3 mbI cepanuch Ha rpaduku (puc. 30 u 31), Ha KOTOPBIX MMOKAa3aHbl H3MEHEHHUS
B TEYEHHE Ioja 3Ha4eHUi nokasarens K, OTMeYaly JMana3oH ero M3MEHEHUs B
3aBUCHUMOCTH OT paCCMaTpUBAEMOTO0 MIEPHUOAa BPEMEHH U MEHSIOLIUXCS B 3TOT NEpH-
0]l ycJIOBUH cpeabl oOuTaHus. B 9TOM pasaene Mbl TOTOTHUTENBHO TPEACTaBIsIEM
Ta671. 4.3.1, B KOTOpOI TIOKa3aHbI U Pa3HBIX MECSLEB TUana3oHbl N3MEHEHUH 3Ha-
YEeHHMH y/IeIbHBIX CKOPOCTEH pocTa OroMacchl, K, OllEHEHHBIX [l MpeicTaBuTeNek
Ouonoruyeckoro coodmiectsa B paitonax 1-3 Tatapckoro mpod.

3HayeHus ynenbHOH ckopocTu mpoaykuuu Oakrepuit Bl, K ., B paiione 1 ¢
Hayana rojga orpuuarensusl (-0.067 cyr'). Jlo cepenunsl anpens 3HadeHus K,
COXpaHSIOTCS B OTpULIATEIbHOM Auana3oHe. OHaKo yxke K KoHIy amnpens (120-e
cyT) — Hadany Mas (123-u cyt) nocturaercs makcumym K . (0.622-0.592 cyt™). C
CepeJIMHBI Mas JI0 CEPEIMHBI MIOJIA 3HaUEHHs K, OCTAIOTCS HU3KMMU M MEHAIOTCS B
npeaenax orpuiarenbHoro guamnasona (—0.035...—0.002 cyt!). B aBrycre—HosiOpe
sHayenus K, konedmores B npenenax 0.005-0.061 cyr ', mpuyem MakcuManbHoe
3HayeHue orMedaercs Ha 305-e cyT. K koHiy rozma 3nauenus K, CHuKaloTCA 10
—0.039 cyt L.

B paiione 2 B Hauane roga 3TH 3HaYCHUs TOJIOKHUTENIbHBIE, HO HEBEIUKH I10 3Haue-
Huto (0.023 cyT™'), B TeUeHHE NEPBBIX MOTYTOpa MECALIEB OHU CHIKatTCs 10 —0.038
cyT! (46-e cyr), 3ateM Bo3pacTarT U B Mapte gocruratot 0.167 cyr'. B ampene
3Hauenus K, Mensrorcs B npenenax 0.003-0.329 cyr' (nanbonbliee 3Ha4EHHE OT-
MedaeTcs Ha 99-e cyT). C Mas 1o asryct 3Hadenus K, mensiorcs ot —0.010 mo
0.024 cyt', a ¢ cenT0ps 1o nekabpb 3HAYEHHs K, KOIEOMOTCS B HOIOKUTEILHOM
muarnasone B mpenenax 0.021 1o 0.049 cyt!. Hanbospiee 3Ha9eHHE IPUXOAUTCS HA
298-e cyT, a k KOHIly rojia 3Hauenue K . camxaercs 10 0.004 cyt .

B paifone 3 makcumanbHble 3HadeHus K . pukcupyrorcs B Hadane roaa (0.568
cyt'), B peBpane—mapre 3Hadenue K, Mensercs B npeaenax —0.015...0.010 cyt,
a B amnpene 3HauyeHMs K, He BBIXOAAT M3 OTpHIATe]bHOro Auanasona (—0.015...
—0.006 cyr'). C mas 1o aBryct mpesennl kKoneOanuil 3Hauenuit K ., cocTaBisior
—0.015 ...0.044 cyt ', a B ceHTsI0pe—neKadpe OHU HE BBIXOIAT 32 MPE/CIIbI MOJT0KH-
tenbHoOro nuamnazona (0.041-0.061 cyt!).

HaunGonpime snauenus K, Kak uBpaiioHax 1 12, 10CTUTar0TCs K HaYaly—CepeiiHe
ocent (307-€ cyT), a K KoHIy Toa 3Hadenus K ., cHmkarores 10 0.006 cyt .

Takum o6paszom, TenieHIMK KoleOaHuil 3HaueHui nokasarens K, B paiionax 1 u
2 cXOIHBI B HAaUaJIe ToJia, B CepeIMHE rojia OHM BO BCEX pallOHAX MPUMEPHO OAMHAKO-
BbI, & B KOHIIE I'0J[a CXO/IHbIE TEH/ICHIIUU B U3MEHEHHUAX 3HAUEHUH K , MpOosBIAIOTCS
JUIst paifoHoB 2 1 3.

Jis pazBuTHs GrnoMacchl GUTOIIaHKTOHA F' 1 MOXKHO YCIIOBHO BBEIAEITHTE HECKOMIb-
KO MepuofoB: 1) sHBapb—MapT; 2) anpenb—HIOHb; 3) HIONb—aBrycT; 4) CeHTAOpb—
HOs1I0ph 1 5) nekaOpb. B Bomax paiioHa 1 B M3MEHEHHHM B TEUEHHE rofa yAEIbHOM
CKOPOCTH pocTa GuoMacchl IMaTOMOBbIX Bogopocneit F1, K, B mepuon 1 nuanaszon
u3MeHeHus 3Hauenuii K _, 611 B npesienax —0.089...0.084 cyt'; mepuon 2 xapakte-
pu30Basics HaUOOIBIIUMU H3MEHEHUAMY 3Hauenuit K ., — ot —0.455 10 1.020 cyt';
B nepuosl 3 3HaueHus K ., ObLIM XapaKTepHLIMH Ul JIETHETO NEPUOIA U MEHSIUChH
B npenenax —0.033...0.241 cyt'; B nepuon 4 3HaueHus K, XapaKTepu30Bali OCEH-
HUII MaKCUMYM pa3BuTHs Ouomaccsl F'1 B mpezaenax ot —0.026 o 0.648 cyt; a mis
nepuosa 5 3HadeHus K, COOTBETCTBOBAIM IIEPEXOJHOMY OCEHHE-3UMHEMY CE30HY
npu konebanusax K, ot —0.046 10 0.332 cyt .

B paiione 2 nuana3oHbl U3MEHEHUS kOFl s F1 B ykazannsie nepuonsl 1-5 co-
craBisioT: 1) ot —0.155 10 0.575 cyt!; 2) o1 —0.326 m0 0.401 cyT!; 3) o1 —0.050 110
0.253 cyt!; 4) o1 —0.023 10 0.509 cyT! 1 5) o1 —0.019 10 —0.457 cyT .
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B paiione 3 3nauenus K _ i 1uaToMoBbIX Bojopociel F1 s ykasaHHbIX me-
PHOIOB KONEOMOTCEST B cleayronux mpenenax: 1) or —0.229 mo 1.357 cyt!; 2) ot
—0.157 10 0.195 cyt!; 3) o1 —0.040 10 0.190 cyT!; 4) or —0.027 10 0.801 cyT ' u
5) ot —0.119 10 0.641 cyt .

Takum 00Opazom, Hanbosee OMarompHusATHbIC YCIOBUS AJsl Pa3BUTHsI OMOMAcCHI
JMaTOMOBBIX Bogopocieil F1 B paifoHax 1 u 2 mpuxoaarcsi Ha BECCHHUI MepHO, a
B paiioHe 3 — Ha MepHoJ ¢ Havasa rofa. B neTHUi nepuon ycinoBus pa3BUTHSI OHO-
Mmacchl F1 mpuMepHO onMHAaKOBBI B palioHax 1-3, a B OCEHHUH mepuoj oHH Ooree
OnaronpusITHBI B paiioHax 1 u 3 B cpaBHEHUH ¢ pailoHOM 2.

B pasBuTnu Onomaccel putomnankTona F2 yciioBHO BEIIETSFOTCS CIEAYOIIIE Bpe-
MEHHBIE TIepHOAbI: 1) siTHBapb—MapT; 2) anpenb—Mai; 3) HIOHb—aBTyCT; 4) CEHTIOpb—
nexabpb. B Bonax paiiona 1 BbiIesieHBI CIEAYIOMINE AUANa30Hbl H3MEHEHUS 3HaYe-
Huit K ) U151 yKa3aHHBIX BpeMeHHBIX HHTepBaios: 1) ot 0.009 1o 0.055 cyt'; 2) ot 0.005
10 0.550 cyt!; 3) 01 —0.093 10 0.185 ¢yt !; 4) 01 0.019 10 0.073 cyT . K KoHITYy TOIQ
3Hadenue K, camkaercs 10 —0.004 cyt .

B Bonax paifona 2 mpenens! xonebanuit K, s F2 B ykazaHHble BpeMEHHbIE
nepuoast coctaBnsu: 1) ot 0.038 10 0.189 cyt!; 2) ot —0.366 10 0.176 cyT!;
3) o —1.713 10 0.073 cyr'; 4) o1 0.031 110 0.091 cyt'. K KoH1y rona 3nauenue K _,
cocransiio 0.068 cyT!.

Juanason kone6anuil sHauenuit K, B Bogiax paifona 3 1ist BblIeJICHHBIX BPEMEH-
HBIX TTepro0B cocTaBist: 1) ot 0.036 10 0.517 cyt!; 2) ot —0.260 10 0.064 cyT!;
3) ot —1.097 10 0.068 cyt'; 4) o1 0.055 10 0.384 cyr'. B konue rona 3nadenue K _,
octaBanoch BeicOKuM (0.364 cyT!).

Takum oOpazom, ycnoBusi Juisi pa3Butusi ¢puromnankrona F2 B patione 1 Ham-
Oosiee OnmaronpusTHBI B BECEHHHI TEPHOI, a B paiioHax 2 u 3 — ¢ Havyana rozxa. B
JIETHUH IIepHO]] yCTIOBUS pa3BUTHUs OroMacchl F2 Gosiee MpeAnouTHTENbHBI B paifoHe
1 B cpaBHEeHHH ¢ paiionamu 2 1 3. B oceHHuii mepro; ycioBus 6onee 01aronpusiTHEL
Iuis pa3BuTHsl F2 B paiione 3 B cpaBHEHUH ¢ paiionamu | u 2.

s Guomaccel purtormanktoHa F3 MoXHO B TedeHHe rofia yCIOBHO BBIICIHTH TIe-
puoast: 1) sHBapb—MapT; 2) anpeiab—Maii; 3) HIOHb—aBIycCT; 4) CEHTAOpb—OKTAOPh U
5) HOsIOpb—nekadpb. s Box paiioHa | BbIIENEHBI CIEAYIOIINE TUana30Hbl H3MEHe-
HUSA 3HAYCHUH K . 711 yKa3aHHBIX BpeMEHHBIX 1epuoioB: 1) o1 —0.005 10 0.001 cyT™;
2) ot 0.001 10 0.416 cyT'; 3) 0T —0.149 110 0.435 cy1!; 4) o1 0.004 10 0.049 cyT ' ™A
5) or —0.008 mo —0.003 cyr'. 3mauenue K, K KOHIly roja yMeHbLIAeTCs 10
—0.012 cyT L.

Jns paiiona 2 npenensl konebanui K, nist F3 B BeIICIEHHBIE BpEMEHHBIE HH-
tepBaibl coctapmsuin: 1) or < 0.001 mo 0.006 cyt!; 2) ot —0.006 m0 0.479 cyT';
3) ot —1.932 10 0.095 cyt!; 4) 01 0.012 10 0.050 cyT ! 1 5) o1 0.004 710 0.015 cyT .

B Boztax paifona 3 mpenenbl Konebanuii 3HaqeHUi K, U yKa3aHHBIX BBINIE BpeE-
MEHHBIX TiepruoioB cocTaBmsut: 1) ot 0.006 10 0.025 cyt!; 2) o7 —0.003 10 0.201 cyT !}
3)or—1.872 10 0.129 cy1!; 4) o1 0.041 10 0.132 cyt '. Tleprion 5 B qaHHOM paitoHe
HE BBIPAXCH, M K KOHIly Irofia 3HadeHue K, 0CTaBaloch CPaBHUTENBHO BBICOKMM
(0.064 cyt™).

Takum 00Opazom, Hanbosee OMaronpusATHbIC YCIOBUS JAJsl pa3BUTHsI OMOMAcCHI
¢uronnankrona F3 B paifionax 1-3 mpuxonsTcs Ha BeceHHMI mepuo. B merHmit
NepuoA yclloBus pa3BUTUs Onomaccsl F3 Gornee OnmarompusTHBI B paiione 1 B cpas-
HEHHU ¢ pailoHamu 2 1 3, a B OCEHHUH Neproj oHU OoJsiee OaronpusaTHB B paiiloHax
2 1 3 B cpaBHEHHUU C pailoHOM 1.

Jist pa3BuTHs OMOMacChl 300TUTaHKTOHA Z 1 BEIIEISIOTCS B TeUSHHE TO/a CIEYI0-
e BpEMEHHBIE HHTEPBAJIBL: 1) SHBapb—MapT; 2) anpeiab—HuIoiib; 3) aBryCT—HOSIOPb;
4) nexabpb. B paitone 1 unTeppasbl usMeHeHuit K , 171 yKa3aHHBIX BPEMEHHbIX
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nepuonoB cocrapmsiu: 1) ot —0.351 mo —0.040 cyt!; 2) ot —0.247 mo 0.964 cyt!;
3) ot —0.207 mo 0.360 cyT*‘; 4) o —0.131 110 0.010 cyT'. 3nauenue K ., k KoHIy roaa
camkaercs 10 —0.112 cyt .

B paifone 2 npenensl usmenenus K, 11 Z1 B yKa3aHHbIE NEPHOBI COCTABIIA-
toT: 1) o1 —0.096 10 0.070 cyt!; 2) o1 —0.164 10 0.931 cyt!; 3) o7 —0.119 m0 0.290
cyt'. B nexabpe nuana3on KOJ'IG6aHI/II/I 3HaueHui K ,, coXpaHseTcs TakuM ke, Kak u
B OCEHHHME MECSIIbI, U B KOHIIE rojia 3HaYCHUE k0F2 camwkaercs 10 —0.140 cyT .

Jnst paiiona 3 3Hauenus K, Ui yKa3aHHBIX HEPHOJIOB MEHSIOTCS B CIEIyIOIINX
npeaenax: 1) or—0.104 o 0.435 cyt!; 2) ot —0.254 10 0.468 cyt'; 3) o1 —0.237 110
0.466 cyt'. [lnanazon xoneOanuii 3HaueHuii K, B ekaOpe 1 B OCEHHUE MECAIIBI CyILIE-
CTBEHHO HE OTJIMYACTCS, a K KOHITY ToJla 3HAYCHHE kOZl camkaercs 10 —0.286 cyT .

Takum oOpa3zom, B paiionax 1 u 2 HauOoIiee OIaroNPUATHBINA TIEPUO IS Pa3BU-
THS OMomaccel Z1 MpuxoauTcs Ha BECEHHUH CE30H, a JIETOM HanOOJbIINe 3HAYCHHS
K, B YKa3aHHBIX pailOHaX HMXKE, YeM B BECEHHMII eprojl, IPUMEPHO B TpH pasa. B
paiioHe 3 BO BCe BblJIEJIEHHBIE IEPUOIBI IO/A IHANA30H U3MEHEHUs 3HaYeHui K , B
LEJIOM COXPAHSETCSL.

Pa3BuTtie OMoMacchl 300MIaHKTOHA Z2 MOXHO XapaKTepPH30BaTh 3HAYCHUSMH
K,,, B CleIylOUX BPEMEHHBIX MHTEpBajax: 1) sHBapb—MapT; 2) anpelb—Hioib;
3) aBrycT—okTs6ph; 4) HOsOpb—1ekaOpb. Jlns paiiona 1 mpenens usmeHenuit K,
JUISl YKa3aHHBIX 1epuoaoB coctaBsui: 1) ot —0.325 no —0.026 cyt'; 2) ot —0.377
10 1.002 cyt; 3) ot —0.216 10 0.293 cyt!; 4) ot —0.144 10 0.103 cyT!. 3HaueHue
K,,, K KOHITy Tona ymenbiuaercs 10 —0.074 cyr .

B paifone 2 3nauenus K ,, MEHSIOTCS B yKa3aHHbIE HEPHOJbI B CIIEAYIOIIMX Mpe-
nenax: 1) or —0.121 g0 0.018 cyt!; 2) ot —0.320 m0 0.920 cyt!; 3) ot —0.149 1o
0.233 cyt'; 4) or —0.120 10 0.149 cyt . 3Hayenue K, K KOHIly roia CHHKAeTcs 110
—0.082 cyt.

Jnst paifona 3 3Hauenus K ,, U1 yKa3aHHBIX HEPHOJIOB MEHSIOTCS B CIEIyIOIINX
npeaenax: 1) or—0.061 g0 0.100 cyt; 2) ot —0.381 10 0.747 cyt!; 3) o1 —0.209 110
0.418 cyr'; 4) or —0.232 no 0.363 cyr'. Konebanus 3nauenuit kK, B nexabpe u B
OCEHHHE MeCsALbl IPAKTHIECKH coxpansroTcs. K koniy rona 3nayenue K ,, cHuKa-
ercs 10 —0.123 cyt L.

Takum ob6pa3om, B paiioHax 1—3 Hambonee OIArONPHUSATHBIA MEPHON Ui pa3BU-
THsl Onomaccsl Z1 mpuxoanTCsl Ha BeCeHHU ce30H. JleToM HanOonbLire 3HaYCHHS
K, B YKa3aHHBIX pailoHaX HMKE, YEM B BECEHHUH IEPHOJ, IPUMEPHO B JIBA-UETHIPE
pasa. B paiione 3 1eToM 1 0CeHbIO IMaNa3oH U3MEHEHUs 3HauYeHui K, B 11e7I0M BbI-
1€ B CpaBHEHUU ¢ pailoHamu 1 u 2.

4.4. IlTocmpoenue cpagpuxos no pacuemnoit unghpopmayuu
u3 onoxa «BPEMA ObOPOTA»

Jns napamerpo Onoka «BPEMS OBOPOTA» npencraBneHsl rpauku, xa-
pakrepusyromue obopaunBaemMocts 6rnomacc B equannax N — trBIN, trFIN, trZ1N
(puc. 32); trF2N, trF3N, trZ2N (puc. 33), a Taxoke obopoT xumuueckux ¢popm N —
trDON, trND (puc. 34); trNH4, trNO2, trNO3 (puc. 35); P — trDIP, trDOP, trPD
(puc. 36) u Si —trSiO4, trSiORG, trSiD (puc. 37). JlononauTensHO Ha puc. 38 mpen-
CTaBJICHbl I3MEHEHHMS B TEUCHHE ToJla 3HaueHi BpeMeHn obopora NF u B4C, a na
puc. 39 -DOC u O,.

[Tokazatens «Bpemst 000poTa» (T, CYT), BEIYHCISEMBIH IS XAMUYECKUX U OHO-
JIOTHYECKUX MEPEMEHHBIX COCTOSHHS BOAHOW CpEIbl, CIYKHUT OTHOH M3 XapakrTe-
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PHCTHK, TO3BOJIAIONICH PACKPBITH 0COOEHHOCTH AMHAMHKH UCCIIEIyEeMbIX IepEMEH-
HBIX B T€UEHHUE roja. 3HauYeHne BpeMeHH 000poTa T Uil XUMUYECKUX TIePEeMEHHBIX
paccUnTHIBAETCS B BUJI€ OTHOLICHUSI MTHOBEHHBIX BEJIMYMH KOHIEHTPALUI BEILIECTB
K CyMMapHOH CKOPOCTH MX M3MEHeHHUs (OepeTcs Mo MOIYIIO MX 3HaYCHUH), a JUIs
Oromacc THAPOOHOHTOB — B BH/IE OTHOIICHHSI MTHOBEHHBIX BEIMYMH CaMO OroMac-
CBl PacCMaTpPUBAEMOTO MPEACTaBUTENS OMOJIOTHYECKOro coo0IIecTBa K CyMMapHOM
CKOPOCTH BCeX MPOLECCOB (TI0 MOAYJIIO), yUaCTBYIOIINX B (POPMUPOBAHUH 3TOH OHO-
Macchbl. DaKTHYECKU 3HAUCHHE T — TEOPETHUECKOE BPEMSL, 32 KOTOPOE B KOHKPETHBIH
MOMEHT BPEMEHH MOKET MPOU30UTH MOJHOE OOHOBJICHUE MMEIOIICHCS B TaHHBIH
MOMEHT BpeMEeHH KOHIIEHTPALMH BellecTBa (M1 OMOMAacChl paccMaTpHUBaeMOro -
JIpoOMOHTA) IPH YUeTe BCEX CKOPOCTEH M3MEHEHHS ATOM XapaKTEPUCTHKH.

AHain3 U3MEHEHUs MoKa3aress B TeUeHHE ToJa BBIIBISET MEpUOAbl Hanboee
(umu HauMeHee) aKTUBHOTO M3MEHEHMsI KOHLIEHTpAIMY BellecTBa (MM OMOMAcCHI)
B 3aBHCHUMOCTH OT YCIIOBUH Cpeabl OOUTaHus U MocTymieHnii bB u3 BHemHUX uc-
ToYHUKOB. Kak mpaBuio, B TeueHHE 3UMHETO MepHoJa BCe MPOLECCHl 3aMe/UICHbI,
CKOpOCTh 000poTa (oOpaTHasi BelIMYMHA T) BellecTBa/OMOMacchl HaMMEHbILAs, U,
CJIEZIOBATENILHO, BpEMEHa 000pOTa T Ui XUMHUYECKUX U OMOJIIOTHIECKHX IepEMEH-
HBIX JJIS1 9TOTO MEPUOAa XapaKTepU3yIOTCsl HanOOIbIIUMH 3HAYCHUSIMHU. BecHOH B
NIePUO aKTUBU3ALMH TUAPOOHOHTOB 32 HECKOJIBKO CYTOK Pa3BUTHE BCEX MPOLIECCOB
YCKOpSIETCA U 3HAUCHHS T ISl XUMHUYECKUX U OMOJOTMYECKHX KOMIIOHEHTOB pe3-
KO CHIDKaroTcs. JIeToM yciioBus pa3BUTHS THAPOOMOHTOB ONTUMAIIBLHBI M 000payuu-
BAaeMOCTb KOMIIOHEHTOB HanOOJIbIIasi, KPyrOBOPOT BEIIECTB U OMOMACCHI IPOXOJHUT
HanOoJjee aKTMBHO M IMOKa3aTellb T A XUMHYECKHX U OMOJOTHYECKHX IepEeMEH-
HBIX UMEET HaUMEeHbIINe 3HaueHusd. K KOHIy roga KpyroBopoT BEIIECTB B BOAHOM
9KOCUCTEME 3aMeIUISIETCS] U YCTaHABIMBAIOTCS 3HAYCHUS T, OTBEYAIOIIIE KOMILJICKCY
(hu3NUECKNX, XUMUYECKUX U OMOJIOTUYECKHUX YCIOBHH MOPCKOH CpEIIbI.

OpHako B 3aBUCHMOCTHU OT YCJIOBHUI MOCTYIUICHUS] OPraHUYECKUX U MUHEPaIIb-
HBIX BELIECTB M3 BHEIIHUX HCTOYHHMKOB, a TAaK)Ke BHYyTpeHHEH nupkymsiaun bB st
Ka)KI0T0 KOMIIOHEHTa (XMMUYECKOTO 1 OMOJIOTMYECKOT0) B K&¥KAOM U3 PaifOHOB MO-
TYT OBITh BBIZICTICHbI CBOM XapaKTEpHBIC Uala30Hbl U3MEHEHHMs MmoKa3aress T. Ja-
Jiee MPOBe/IeM aHaIN3 TaKUX U3MEHEHUH 17151 OnoMacc THAPOOHOHTOB COOOIIECTBA 1
KoHUeHTpauuit bB s uccnenyemsix paitonos 1-3 Tarapckoro npoi.

Ananuz ounamuku epemeHu obopoma buomacc cudpobuonmos (puc. 32, 33 u 38).
[lo maHHBIM, IpeICTaBICHHBIM HA PUCYHKaX, ObLIM OLIEHEHBl XapaKTepHbIEC Auara-
30HBI U3MEHEHUS 3HAUCHHUH T UTs KayKA0H Ipynbl rTuaApoOnonToB (Tabm. 4.4.1). Jlns
YIPOUICHUS aHAJIN3a 3TUX JAHHBIX (M0 3HAYCHUSIM T IJISl TUIPOOMOHTOB) YCIOBHO
BBIJIEINISIEM CIIEAYIOUINE MEPUOAbI C XapaKTEPHBIMU AMANa30HAMU U3MEHEHHH 3TO-
ro mapaMeTpa: 1) 3uMHUI (SHBapb—MapT); 2) BeCEHHUH (ampenab—mMaii); 3) JeTHUH
(uroHBb—aBrycT); 4) OCEHHUH (CEHTAOPb—HOSOpPD) U 5) mepexos K 3uMe (IeKadps).
HexkoTopoe uckimoueHne MOXKHO caesaTh A rereporpodHbIx OakTepuii B1: B cpas-
HEHUH C PaoHOM | IIpU PacCMOTPEHMHM 3HAYEHWH T, C Hadaja roja MpoJOJIKHU-
TELHOCTh 3UMHET0 MEpUo/ia JJIsl HUX B paiioHaX 2 M 3 OrpaHUYUBACTCS MEHBIINM
BPEMECHHBIM HHTEPBAJOM (SHBapb—(eBpaib), a BECEHHEro Imepuona — OONBIIUM
(MapT—Maii).

Ce3sonnble koneOanus 3HA9EHUH Ty, ONPENENAIOTCS BHYTPUIOIOBBIMU H3MEHEHHS-
MH TEMIIEpaTypbl BOAbl M KOHIEHTpalrii bB, mpuxoasmuxcst Ha eqUHUILy OHOMACCHI
B1. B 3uMHuil 1 NepeXONHBIA OT OCEHH K 3UME TIEPUOIbI 3HAYEHHs T, JUld paiiona 1
UMeEIOT OoJiee BbICOKHE 3HaYeHusl (coorBeTcTBeHHO 22.12-38.06 1 13.14-20.90 cyT)
B CpaBHEHHUH ¢ paiioHaMH 2 U 3 (COOTBETCTBEHHO JJIS MEPUOAOB: 3UMHero 12.32—
30.31 u 1.68-12.31 cyT u nepexogHoro k 3ume — 7.96—15.12 u 6.52-8.01 cyr). Jlns
BECEHHETO, JIETHETO M OCEHHETO MEPUOJIOB JHaNa3oHbl M3MEHEHHUS MapaMeTpa T,
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JUTsl pailoHOB 1-3 B 1Ie7I0M OTIIMYAIOTCS MaIo: 00IIKe ISl IaHHBIX IEPHOI0B Ipeie-
JIBl KOJIEOaHUH 3TOro MmapaMeTpa AJsl yKa3aHHBIX PaliOHOB COCTaBISIOT 2.77-20.27,
7.58-13.63 1 5.20-12.37 cyT COOTBETCTBEHHO.

Tabnuya 4.4.1
Junana3oH u3mMeHeHuUil 3HaUeHUI T (CYT) VIl XapaKTepPHbIX MIePUOI0B

pa3BuTHS GMoMacc ruIpoOMOHTOB B paiionax 1-3 Tarapckoro mpoJ.
(B ckoOKaX — MecsIIbI)

epuon
Paii- | buo- . . . . | mepexomHbIi
on |macca 3UMHUIT BeCeHHUT JIeTHHIi OCeHHHUIH OT OCEHH K
(I-111) (V=) | (VEVID | (IX-XD) e (XD

22.12-38.06 7.84-20.27 | 7.72-11.89 | 5.51-12.37 | 13.14-20.90
Bl 12.32-30.31* |2.77-13.71**| 7.58-13.24 | 5.20-11.38 | 7.96-15.12
1.68-12.31* |8.99-12.36%*| 7.91-13.63 | 6.13-10.77 6.52-8.01
2.74-6.91 1.14-6.32 1.14-2.55 1.39-3.48 3.76-8.36
B4 2.42-4.78 1.16-2.19 | 1.18-3.32 | 1.57-2.76 2.35-3.54
1.25-3.42 1.15-1.21 1.20-5.02 | 2.24-4.48 1.91-1.94
3.69-32.15 3.06-26.62 |2.06-17.99 | 1.00-20.64 | 2.37-27.48
F1 1.45-24.10 1.07-12.17 | 2.38-21.53 | 0.89-13.61 1.16-15.89
1.12-22.99 3.80-14.96 |2.46-20.80 | 0.94-18.72 | 1.19-12.54
12.54-72.32 1.99-42.17 | 5.27-58.06 | 10.96-30.30 | 32.23—62.00
F2 3.31-20.04 6.36-15.24 | 1.20-46.06 | 2.39-30.86 | 11.15-16.73
1.45-22.84 11.16-23.91 | 1.84-48.27 | 2.31-14.70 2.57-3.60
354.76-1007.96 | 2.32-240.63 | 2.20-51.60 | 14.70-157.27 | 141.25-184.98
F3 |107.91-1070.31| 5.32-97.23 | 1.04-29.16 | 1.56-104.24 | 49.89-167.51
30.86-150.94 | 5.01-214.67 | 1.14-31.76 | 1.07-20.12 | 10.21-18.82
10.21-34.08 1.19-11.96 |2.18-11.78 | 2.73-14.68 | 11.79-22.98
Z1 13.11-30.59 2.44-13.08 |2.76-14.35| 3.02-15.27 | 5.14-11.98
3.45-16.32 2.31-7.67 |2.82-15.81 | 2.20-15.64 2.31-5.11
6.13-46.19 2.51-45.57 | 1.61-11.80 | 4.70-19.10 | 19.46-29.53
z2 15.51-39.53 1.73-38.05 |2.29-12.56 | 5.60-16.64 | 12.34-20.93
11.91-30.46 2.11-28.92 ]2.32-13.82 | 3.42-14.63 | 6.28-11.60

W INPFPWNRPRPIWNRERPWNRERPIWNERIWNERERWDNERE

Ilpumeuanue: * — ons mecayes I-11; ** — ons 111-V.

B menom Gonee ObicTphiii, uem y Bl, oGopor Ouomacc BwisBiaeH st NF-
oKHCIISIOIUX Oakrepuit B4, 0 4eM CBUIETENBCTBYET MEHBINNI pa3dpOC 3HAYCHUIT
T,, B PasHbIe MEPUOMBI roja Juis paiionoB 1-3. O0oOwmeHHbIe 11 paiionos 1-3
3HAYEHHMS Ty, JUIS 3UMHETO, BECEHHETO, JIETHETO, OCEHHETO M MEPEXOIHOTO K 3UME
MIEPUOJIOB MEHSIOTCS B CleAyromux npeaenax: 1.25-6.91, 1.14-6.32, 1.14-5.02,
1.39-4.48 m 1.91-8.36 cyTt cootBeTcTBeHHO (Tabm. 4.4.1).

st duTo- ¥ 300IUTAHKTOHA Ha KoJeOaHHs 3HAYCHUH T OKa3bIBAIOT BIHUSHUE (I10-
MHMO TEMIIEpaTypbl BOJABI M KOHIEHTpaluii BB, npuxoisiiuxcs Ha €IUHHIYY HX
OromMacc) cyTOYHbIE U3MECHEHHS OCBEIIEHHOCTH BOJHOM moBepxHOCTH. [loaToMy B
CPaBHEHUH C U3MEHCHHEM 3HAYCHUM T, 3HAYEHMS T JUIS IVIAHKTOHHBIX OPTaHU3MOB
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BO BCE CE30HBI r0JIa UMEIOT OONBIINIT CIIEKTP U3MEHUYUBOCTH, HO ISl KaXKJI0H IpyI-
bl TJTAHKTOHHBIX OPraHU3MOB OH MMEET CBOM XapaKTepHble mpenensl. Hanpumep,
I IMaTOMOBBIX Bojtopocieit F1 obmue s paiionos 1-3 mpenensl u3MeHeHus T,
JUTsL 3MIMHETO, BECEHHETO, JIETHET0, OCEHHETO U MEPEXOAHOT0 K 3uMe TEPHOIOB CO-
CTaBIISIIOT cooTBeTCcTBeHHO 1.12-32.15, 1.07-26.62, 2.06-21.53, 0.89-20.64, 1.16—
27.48 cyT.

B nenom Memniennee, uem 1is 1uatoMoBbIX F1, ocymecTtsisiercs: obopot 6nomac-
cel  (uTomankrona F2. CnemyeT Takxe OTMETUTD, YTO B JMHAMMKE IIOKA3aTeNs T,
OTJIMYMSI OTMEYAIOTCS 10 BCEM paliOHaM: €ro 3Ha4eHHsI BO BCE TIEPUOABI TO/Ia B paiioHe
1 mokasbIBaroT Oosee MeIIeHHbIH 000poT OnoMaccel F2, yem B paiioHax 2 u 3, a B
paiioHe 2 — OH B LIeJIOM Me/jIeHHee, 4eM B paiione 3. [loutu Takue e 3aKOHOMEpHO-
CTH U3MEHEHHUs TTOKa3aTensl T OT pailoHa K pailOHY BBIBISIIOTCS AJIs1 (PUTOIIIAHKTOHA
F3 mpu cymecTBeHHO G0Jiee MeIIIEHHOM 000poTe OHoMacchl (B CpaBHEHUH ¢ OHoMac-
camu Bl u F1) 1 3uMHero, BECEHHET0, OCEHHETO U MEPEXOHOTO K 3UME TIEPUOJIOB.
Tonbko B IeTHUI NEPHOJ 3HAYEHHUS T, M T, CONOCTABMMBI, YTO CBUJETEILCTBYET O
TOM, YTO B 3TOT [IEPUOl UHTEHCUBHOCTH 000poTa Ouomacc F2 n F3 npakruaecku onu-
HAaKOBa, HO OHa CYILIECTBEHHO HIXKeE, 4eM y (utomnankrona F1 (Tadmn. 4.4.1).

3HaueHHs T AJISl PACTUTEIBHOSIHOTO 300IMJIaHKTOHA Z1 B IETIOM COMOCTaBUMBI
C U3MEHEHUAMH B TedeHHue rofa T . ONHaKo TEHIEHINHY U3MEHEHHS 3HAYECHUH T, B
TEYEHHME o/l N0 pakionaM 1-3 HECKONBKO WHBIE. B 3UMHMI mepuos 3HaYeHHus T,, B
paifonax 1 u 2 MeHst0TCs B conoctaBuMbIX npenenax (10.21-34.08 cyt). [lonoOHas
TEHJICHIIMS [T paiioHOB 1 1 2 coxpaHsieTcs TaKKe B BECEHHHUI MIEPUOJI, OHAKO JAHa-
Na30H U3MEHEHUH T,, cTaHOBUTCA MeHbie (1.19-13.08 cyr). B paiione 3 3umoi u
BeCHOH obopaunBaeMocTh OMomMacchl Z1 MporCcXOOuT CYyIIeCTBEHHO OBICTpee 1 3Ha-
YEHMS T,, KONIEOIIOTCS B yKa3aHHBIC CE30HbI B peenax 3.45-16.32 u 2.31-7.67 cyr
COOTBETCTBEHHO. B sieTHHI 1 0ceHHHI Teprosl 000poT Guomaccel Z1 pa3BuBaeTcs
B paiioHax 1-3 mpuMepHO ¢ OAMHAKOBOH WHTEHCHUBHOCTBIO M OOLIME I pallOHOB
1-3 npenensl koneOaHN 3HAYCHUHT T,, COCTaBIISIOT 2.18-15.81 m 2.20-15.64 cyT B
YKa3aHHbIE CE30HbI COOTBETCTBEHHO. OTHAKO B MIEPEXOHBIN OT OCEHU K 3UME MepH-
0J1 paiioHbl 1—3 XapaKTepu3yroTcsl pa3HbIMU yCIOBUSIMH 000poTa Onomaccsl Z1: ee
CKOPOCTbH CYILECTBEHHO 3aMeJUISIeTCs B paiioHe 1, CTAaHOBUTCS HECKOJIBKO MEJICH-
Hee B paiioHe 2 U yCKOpAETCs B palioHe 3, a 3HaYEHHMs T,, Ul yKa3aHHbIX PaiiOHOB
MeHstoTcs B npenenax 11.70-22.98, 5.14-11.98 u 2.31-5.11 cyT coOTBETCTBEHHO.

VY XHIIHOTO 300IUTaHKTOHA Z2 YCIOBHS U3MEHEHHs 000poTa OMOMAacCHl B paifo-
Hax 1—3 comocTaBUMBI ¢ TAKOBBIMH JJISl 300TIAHKTOHA Z 1 TONBKO IUIS JIETHETO Iie-
pHUO/Ia, KOTOPBIH XapaKTepU3yeTcst OOMIUM JIJIs PaiioHOB Mana3oHoM Kojiebanuii T,
1.61-13.82 cyT. B npyrue nepuomsl roga 000poT 6uomacc Z2 MpOUCXOAUT B LIETOM
MelUIeHHee, 4eM 000poT ouomacc Z1. Ha 3To yka3bpIBalOT OLICHEHHbBIE JUara30OHBbI
M3MEHEHUH 3HAYEHHUH T,, VIS Pa3HbIX IIEPHOJIOB Tofa (Tadmn. 4.4.1).

Ananuz ounamuxu epemeru obopoma xonyenmpayuil bB (puc. 34-37), NF (puc. 38)
u O, (puc. 39). OueHEHHBIE MO PE3YJILTATaM MOJEIMPOBAHMS AUANa30Hbl H3MEHE-
HMI B OTAEIbHBIE MecALbI 3HaueHuii T 1711 bB, NF u O, npezcTaBieHbl B Tabm. 4.4.2.
[Tony4yeHnHble TaHHBIE IO BpeMEeHaM 000pOTa XUMUYECKHX [TapaMeTPOB MOTYT OBITH
OLIGHEHBI M0 Pa3HbIM HANpaBICHUSIM MX aHalU3a: ¢ y4eTOM OCOOEHHOCTeH sie-
MEHTHOTO COCTaBa XUMHYECKMX KOMIIOHEHTOB B UCCIIEAYEMbIX BOaxX (MIPUCYTCTBUE
coeanHeHni BaxxHeHmux 31eMeHToB — N, P, Si, C win dpakunonHoro cocraBa ux
COCAMHEHHI — PacTBOPEHHBIX, B3BELICHHBIX, OPraHUYECKUX, MUHEPAIBHBIX (HOpM
Pa3HbBIX 2JIEMEHTOB), a TAKKe CleM(UKN pacTpeesieHHs T IO HCCIIEAYEeMbIM paiio-
HaM ¥ 10 ce30HaM rofa. Taxke pacyeTHbIE 3HaUCHHsI T MOXKHO aHAIM3UPOBaTh, OpH-
SHTHUPYSCh Ha HWKHUI WIJIM BEPXHUH MPE/eIbl €ro KOJICOaHH, aMIUTUTYLy U CPe/l-
HHUE BEJIMYMHBI AJIS1 OTJACIBHBIX IEPEMEHHBIX U PA3HBIX UCCIIETYyEMBIX PAiOHOB.
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OpueHTHpysich Ha AaHHbIe Ta0M. 4.4.2 TI0 BO3pACTAHHIO HIDKHETO Mpe/iesia n3Me-
HEHHS T, UCCTICYEMbIC XUMHUYECKUE BEIIECTBA MOYKHO PACTIONOKHUTD [T KaXK0TO
MEPUOa B COOTBETCTBYIOIINE PSIBL:

— B 3umuuii nepuon — NH, (t = 1.03 cyr) < NO, (1.22) < DOSi (2.31) < SiD
(3.62) <ND (7.93) <PD (9.74) <DOP (16.91) <NO, (17.06) < DON (19.63) < DIP
(29.58) < DISi (38.45) < DOC (40.87) < NF (104.76) < O, (190.75 cyr);

— B Becennuii nepuon — NH, (0.38 cyt) <NO, (0.45) <PD (0.66) < DOS:i (0.82)
< SiD (0.93) <DOP (1.77) <NO, (4.08) < ND (6.45) <DIP (10.45) < DOC (12.16)
<DON (15.08) <DISi (73.97) <NF (93.94) <O, (310.7 cyr);

Tabnuya 4.4.2

Huanazon usmeHenui snavenuii t (cyr) 1ist BB, NFu O,

JJIS1 OTAeJbHBIX NepHuoioB roga B paiionax 1-3 Tarapckoro mpoJr.
(mepuoabI roa COOTBETCTBYIOT XapaAKTePHBIM NePHOIaM Pa3BUTHS

onomMacc ruipoOMOHTOB)

Iepuon
.. | Be-

Pait me- 3UMHMIA BeCeHHHU JIeTHUI OCeHHUi fiepexon or

OH OCeHH K 3MMe
CTBO (I-111) (IV-V) (VI-VIII) (IX=XI) XID)

1 |DON | 862.46-2265.5 15.08-2165.6 18.77-278.10 | 271.93-1000.3 | 863.92—-1702.4
2 281.44-951.86 31.84-157.88 21.94-270.89 | 269.44-2342.3 | 1149.1-2664.1
3 19.73-106.01 52.61-148.42 38.44-462.69 | 102.81-444.45 | 81.30-117.85
1 ND | 60.68-111.24 6.45-102.67 0.71-14.24 0.75-31.58 37.50-69.03
2 48.48-148.29 7.59-41.13 0.19-10.00 0.24-5.33 4.16-25.21
3 7.93-68.93 9.60-29.09 0.10-10.17 0.09-10.26 8.28-16.54
1 NH, 34.69-55.27 0.60-51.63 0.31-2.31 0.39-3.92 4.40-11.34
2 13.30-45.04* 0.38-3.08** 0.33-3.10 0.36-2.97 1.07-4.51
3 1.03-11.78* 0.44-1.90** 0.34-6.31 0.42-6.41 0.70-1.21
1 | NO, 8.02-13.22 0.68-12.93 0.42-2.05 0.50-3.61 3.83-6.96
2 7.09-12.24* 0.45-3.52%* 0.44-2.45 0.51-2.42 1.51-3.64
3 1.22-6.39% 0.52—1.89** 0.44-3.74 0.51-3.65 0.85-1.20
1 | NO, | 856.08-1721.4 10.33-866.48 3.74-20.22 5.093-29.65 31.97-63.84
2 206.41-1388.2% | 5.39-79.41%* 3.51-26.13 4.54-12.80 12.10-29.61
3 17.06-283.66* 4.68-19.30%* 3.17-31.33 4.82-21.64 8.03-11.48
1 | DOP | 474.95-2576.4 3.09-7.51 1.81-5.36 0.99-5.36 3.61-43.43
2 219.31-832.4% 7.68-58.50%* 2.50-10.49 2.50-10.49 0.80-6.78
3 16.91-81.41* 1.77-2.45%%* 1.66—18.66 1.66-18.66 1.35-2.44
1 PD 59.21-70.06 2.34-4.13 0.70-1.85 0.96-1.85 5.27-29.79
2 69.55-80.10* 3.46-21.94%* 0.37-3.40 0.48-1.52 1.30-3.87
3 9.74-54.58* 0.66-3.96** 0.26-1.31 0.25-1.62 0.90-1.23
1 DIP |4749.8-15864.1 | 10.45-4508.4 12.82-172.60 1.28-151.05 2.54-86.75
2 308.34-6195.3*% | 20.42-93.64** | 18.84-198.72 0.91-174.92 0.97-4.26
3 29.58-146.88* | 40.87-200.94** | 70.62-539.82 | 15.93-120.29 17.34-83.92
1 |[DOSi| 183.10-202.91 1.45-4.67 3.07-22.73 2.72-27.64 12.65-67.59
2 76.63-171.22* 0.82-38.88%** 1.30-10.08 3.27-21.17 6.61-32.80
3 2.31-42.95% 4.23-30.93%* 16.48-30.88 3.68-32.79 6.70-31.52
1 SiD | 145.86-207.77 1.18-202.06 1.73-16.69 11.12-43.24 48.33-134.29
2 161.46-357.34 0.93-38.25 1.18-7.77 4.36-23.42 21.1649.81
3 3.62-64.80 2.48-12.67 9.03-20.67 3.99-15.71 13.48-23.71
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IIpooonacenue mabnuywt 4.4.2

Iepuon
Paii- Be- nepexox or
on | W€ 3UMHHIA BeCEHHUiH JIeTHHIi oCeHHUif OCERH K 3HME
CcTBO (I-11T) (IV-V) (VI-VIII) (IX=XI) (XIT)

1 | DISi| 662.04-1350.8 80.30-232.82 | 186.13-649.67 | 24.78-592.85 | 110.00-883.21
2 414.39-1004.8* | 73.97-454.81** | 72.57-1079.8 | 32.47-862.53 | 64.26-391.83
3 38.45-369.48% |340.17-908.49** | 69.82-807.93 | 39.44-256.02 | 64.37-248.94
1 |DOC| 1855.9-4018.5 12.16-20.14 21.18-150.37 | 42.10-261.22 | 122.30-629.11
2 800.95-1370.8* | 13.20-129.03** | 22.01-154.19 | 23.10-150.04 19.28-27.11
3 40.87-87.00*% | 88.25-171.19%* | 34.56-357.74 | 39.59-335.34 36.58-43.95
1 NF | 104.79-315.89 | 173.49-283.99 | 23.92-225.89 2.00-64.41 20.87-81.01
2 104.76-315.52 | 172.57-282.70 3.43-58.25 1.82-42.67 1.90-9.55

3 104.79-314.79 93.94-250.39 4.37-60.34 2.15-144.31 2.12-2.22

1 O, | 722.96-8384.2 | 310.67-657.52 | 410.89-1411.4 | 130.09-1137.5 | 335.41-924.17
2 190.04-4593.6 | 856.78-1195.9 | 43.85-1740.8 | 207.31-1022.8 | 302.87-555.61
3 180.75-1517.6 | 634.05-3315.6 | 60.93-1884.2 | 81.52-2796.9 | 81.15-109.05

Ilpumeuanue: * — ona 1-11; **—ona l1l-V.

— B Jtetnuii nepuon — ND (0.10 cyr) <PD (0.26) <NH, (0.31) <NO, (0.42) <SiD
(1.18) < DOSi (1.30) < DOP (1.66) < NO, (3.17) < NF (3.43) < DIP (12.82) < DON
(18.77) <DOC (21.18) < O, (43.85) < DISi (72.57 cyr);

— B ocennui nepuon — ND (0.09 cyr) <PD (0.25) <NH, (0.36) <NO, (0.50)
<DIP (0.91) <DOP (0.99) <NF (1.82) <DOSi (2.72) < SiD (3.99) <NO, (4.54)
<DOC (23.10) < DISi (24.78) < O, (81.52) < DON (102.81 cyT);

— B IIEPEXO/IHbIH OT ocenu k 3ume nepuon — NH, (0.70 cyr) < DOP (0.80) < NO,
(0.85) <PD (0.90) <DIP (0.97) <NF (1.90) <ND (4.16) < DOSi (6.61) <NO, (8.03)
<SiD (13.48) < DOC (19.28) < DISi (64.26) < O, (81.15) < DON (81.30 cyT).

3HAYCHHUST HIDKHETO Tpejielia T JyYIle BCETO XapaKTepu3yIOT MOTCHITHAT KPYTo-
BOPOTa PaCCMAaTPUBAEMbIX XHMHUYECKUX KOMIIOHEHTOB. ACCOPTUMEHT KOMITOHEHTOB,
XapaKTEPU3YIOIIMX UX PACIIONIOKCHHUE B JICBBIX U MPABBIX CTOPOHAX BBICTPOCHHBIX
PSIIOB T, OTIIMYAETCS JOCTaTOYHOM CTaOMIIBHOCTBIO, a TIOCIICIOBATEIIBHOCTE PACIIo-
JIOXKEHUSI XUMUYECKHX BEIICCTB M0 BO3PACTAHUIO 3HAYCHUH T B 1[EJIOM MaJIO 3aBUCUT
OT mepuoa roja. B meBoM Kpbuie (¢ HAUMEHBIITMMHU 3HAYSHHUSIMHE T) BCETIa COCPEI0-
TOYCHBI BEUICCTBA, OTIIMYAIOIIUECS, C OTHOW CTOPOHBI, HEOOIBIIUM COJICPKAHUEM,
a, ¢ IPYroM, JJOCTaTOYHO MOOWIIbHBIC, JISTKOBKJIFOUAEMbIE B 00OPOT THAPOOUOHTA-
MU, aKTUBHO YUYaCTBYIOIIHE B KPyTOBOPOTE U MPETEPIICBAOIINE ITOCIICIOBATCIIEHY IO
OKHUCIIUTENIbHYIO TPaHC(POPMALIUIO M3 OJHOU (POPMEI B Ipyryto. K TakuMm BemecTBam
ornocsatcs NH,, NO,, DOSi, SiD, ND, PD, 9aime Bcero pacroararomuecs 110 3Ha-
YSHUSIM HUKHETO TIpejiesia KoJIeOaHui T B JIGBBIX YacTSAX PSJIOB.

KoMITOHEHTBI, pacroNoKeHHbIE B MPABOM YaCTH PSJIOB T, KaK TMPaBUIIO, OTIIHYA-
FOTCS TTOBBIIICHHBIMU KOHI[CHTPAIUSIMH, a TaKXKe JIOCTATOYHO CTA0WIIbHBIMH YCIIO-
BUSIMU TTOCTYILICHHUS B BOJHYIO cpeny (B OTIENBbHBIC CE30HBI MOCIICI0BATEIIBHOCTh
WX PACIIOJIOKECHUS MOKET MEHSTHCS U3-32 BO3MOXKHBIX HAPYIIICHUN OT/ICIBHBIX (haK-
TOPOB, BIUSIONIMX U 00SCIICUNBAIOIINX YCIOBHS UX TIOCTYIUICHUS ¥ HAXOXKJICHUSI B
BonHo# cpene). K takum xomnonentam ornocstcs DON, DIP, DISi, DOC, NF, O,,
Yarie Bcero (PMKCUPYEeMBIE 110 3HAYCHUSM HIXKHETO Mpejieia KojaeOaHul T B MPaBbIxX
4acTsX PsSIOB.

B 3uMHMIT 1 B IEpeX0HBIN K 3UME MEPUOIBI 000paunBAEMOCTh U YCIIOBHS KPY-
TOBOPOTa KOMITOHCHTOB B OOJIBIICH CTENCHH OMPEACISIOTCS MPOIECCaMH UX TPO-
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CTPaHCTBEHHOT'O MepeHOCca BOAHBIMH MaccaMH. BecHoil ycioBust obopota yckopsi-
I0TCSI U3-32 aKTHBU3ALUH I'MIPOONOHTOB, HAUMHAIOIIMX HApaIBaTh CBOIO OHoMaccy
Y HAKAIUIMBaTh B Hell bB. B neTHuil 1 0CeHHM NEpUOABI 3TU MPOLECCHI IIPOUCXOIAT
HaunOoJjee aKTUBHO, YTO MPOSIBISETCS B UHTCHCUBHOM 00pa30BaHUU AETPUTA U €ro
AKTUBHOM Da3JIOKEHHH 10 OPraHUuecKuX (GOpM OMOTEHHBIX 3JIEMEHTOB (00OpOT B
str nepuoasl ND u PD ocymiectBisieTcs axke akTUBHEE, YeM MUHEPaIbHBIX (pak-
LUH 371eMEHTOB). B mepexoHblil OT 0CEHHU K 3UMe NMEePUOA IPOUCXOAUT CIajl aKTUB-
HOCTH THAPOOMOHTOB, CHIKEHWE HHTEHCHBHOCTH 00pa30BaHUsl JETPUTA U €T0 pac-
naja 0 OpraHuueckux Gppakuii U MPOUCXOJUT TOCTENICHHBIN TEPEXO0 IKOCUCTEMBI
Ha yci0BUs QYHKUMOHUPOBAHUS B 3UMHHUX YCIOBHSX. DTy MOCIEI0BATEILHOCTD U3~
MEHEHHMH B SKOCHCTEME BOl0EMa KaK pa3 M XapaKTepU3YyIOT OLIEHEHHbIE 3HAUEHUS
HIDKHETO Tpeiea BpeMeHH 000pOTa T ISl OTAENbHBIX XUMUYECKHX KOMIIOHEHTOB.

[lo Bo3pacTaHnio B 3MMHHUI MEpPHOA BEPXHEro Ipenena H3MEHEHHs T TIo-
CJIEI0BATENIbHOCTh PACHOJIOKEHUSI XMUMHMUYECKHX BEIIECTB HECKOJIBKO MEHSAETCS
(Tabn. 4.4.2):

— B 3umMHui nepuox — NO, (11.8 cyr) < NH, (55.3) <PD (80.1) <ND (111.2) <
DOSi (202.9) < NF (315.9) < SiD (357.3) < DISi (1004.8) < NO, (1388.2) < DON
(2265.5) <DOP (2576.4) < DOC (4018.5) <DIP (6195.3) < O, (8384.2 cyT);

— B Becennuii nepuos —NO, (12.9 cyt) <PD (21.9) <DOSi (38.9) <NH, (51.6) <
DOP (58.5) <ND (102.7) <DOC (171.2) < SiD (202.1) < NF (284.0) <NO, (866.5)
< DISi (908.5) <DON (2165.6) <O, (3315.6) < DIP (4508.4 cyT);

— B neTHuil nepuon — PD (3.40 cyr) < NO, (3.74) <NH, (6.31) <ND (14.24) <
DOP (18.66) < SiD (20.67) < DOSi (30.88) < NO, (31.33) < NF (225.89) < DOC
(357.74) <DON (443.92) < DIP (539.82) < DISi (1079.93) < O, (1884.2 cyT);

— B ocennuii nepuon — PD (1.85 cyr) < NO, (3.65) < NH, (6.41) < SiD (15.71) <
DOP (18.44) < NO, (29.65) < ND (31.58) < DOSi (32.79) < NF (144.31) < DIP
(174.92) <DOC (335.34) < DISi (862.53) < DON (2342.3) < 0,(2796.9 cyr);

— B IIEPEXOIHBIA OT ocenu K 3ume nepuon — NO, (6.96 cyt) < NH, (11.34) <PD
(29.70) <DOP (43.43) <NO, (63.84) <DOSIi (67.59) <ND (69.03) < NF (81.01) <
DIP (86.75) < SiD (134.29) < DOC (629.11) < DISi (883.21) < 0,(924.17) < DON
(2664.1 cyr).

3Ha4YeHHs1 BEPXHETO Mpejiesia T TAKKE XapaKTepU3yIoT MOTeHIHal KpyroBopoTa
paccMaTpHUBaeMbIX XUMHUYECKUX KOMITOHEHTOB, OJTHAKO 3TH 3HAUEHUS OTPAXKaIOT BO3-
MOXHBIH 3 hexT HakTOpoB cpebl, 3aMeUIIOUINX yCIOBUS TpaHC(HOPMALH U KPY-
roBopota bB. Yuer 8 CNPSi-Mozaenn BHYyTpUCYTOYHOTO H3MEHEHHUS OCBEIIEHHOCTH
BOJHOH cpefibl, CHUKAIOLIEH B HOYHBIE Yachl (HET OCBELIEHHOCTH) POCT OHoMacc
(UTOMIIAHKTOHA, B UTOTE OTPayKaeTCsl M Ha XapaKTEpUCTHKaX BpeMeHu obopoTa bB,
UCTIOJIb3YyEeMBIX (DUTOTNIAHKTOHOM B KadecTBE CyOCTpaTroB MUTaHUS (MUHEPAJIbHbIE
BEIIECTBa, 0Opa3yIoMIMiCs ACTPUT U ero pacrnajn). B ocranbHOM yclnoBusi TpaHc-
¢dopmanuu u kpyroBopora BB xapakrepusyrorcsi 3HaU€HHAMHU BEPXHETO Mpeaena T
B TaKOM k€ Mepe, Kak M 3HAaYEeHUsIMH HUXKHEro mpejena t. [loatoMy BeIABIsAETCS
MPaKTUYECKU TOT e HAOOp XMMHUUECKUX MIEPEMEHHBIX COCTOSHHS MOPCKOH CPeapbl,
XapaKTepU3yIOIIUX U3MEHEHUS B pa3Hble TIEpUOJbl T0Jla BEPXHETOo Mpejiena 3Haue-
HUH T, KakOoH ObUT BBISIBICH MPU aHAINW3€ M3MEHEHWH MMEHHO HIDKHETO Npejena
3HaueHuH 1. OTINYaeTcs HEMHOIO OT PsIIOB 3HAUEHUI HIKHEro mpejera T JHIIb
MOCIIeI0BATEIBHOCTD Pa3MeIIEeHHsI OMOTEHHBIX KOMIIOHEHTOB B JIEBOH M MpaBOi ya-
CTSIX PSIJIOB, BEICTPOEHHBIX AJIS1 pa3HbIX IEPUOJOB rojia sl BEpXHUX MPENIEIOB 3Ha-
yeHuil t. HeGonpIas mepecTraHoBKa XMMHUYECKUX MIEPEMEHHBIX BBI3BaHA TEM, UTO
Ha TepBbIe MECTa M0 PACHPEIeIEHUIO0 3HAYEHNH BEPXHETO INpesena T BBIXOAAT Te
MepEMEHHBIE, Y KOTOPBIX B LIEJIOM HUKE KOHLIEHTPALUHU, U IOTOMY Y 3TUX ME€pPEMEH-
HBIX OBICTpEE OCYIIECTBISIETCS 000PaYNBAEMOCTh COXpaHsIeMOro B HuX 3anaca bB.
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Bo Bcem ocTaibHOM yCIIOBHS HX KPYTOBOPOTa U BIMSHUE HA TIEpEeMEHHbIE (PaKTOPOB
Cpebl TOYHO TAKHUE K€, KaK BBISBISIOT HIKHNE TIPeIeIibl 3HAYCHUH T.

[To Bo3pacTanuio B 3MMHHI IEPUOA AMIUTUTYAbI M3MEHEHHUs T (M €€ CpeIHer Be-
JIMYUHBI) MOCIEIOBATEIBHOCTD PACHONOKEHNS XUMHUECKUX BEIECTB MMEET BUJ
(Tabn. 4.4.2):

— B 3umuuid nepuon — NO, (10.56; 5.3 cyr) < NH, (54.24; 27.1) < PD (70.36;
35.2) < ND (103.31; 51.7) < DOSi (200.6; 100.3) < NF (211.13; 105.6) < SiD
(353.72; 176.9) < DISi (966.35; 1483.2) < NO, (1371.14; 685.6) < DON (2245.87,
1122.9) < DOP (2559.53; 1279.8) < DOC (3977.63; 1988.6) < DIP (6165.72; 3082.9) <
0, (8193.45; 4096.3 cyT);

— B Becennnit nepuon — NO, (12.5; 6.2 cyr) < PD (21.3; 10.7) < DOSi (38.1;
19.0) <NH, (51.3;25.6) < DOP (56.7; 28.4) <ND (96.2; 48.1) < DOC (159.0; 79.5) <
NF (190.1; 95.0) < SiD (201.0; 100.5) < DISi (834.5; 417.3) <NO, (862.4; 431.2) <
DON (2150.5; 1075.3) <O, (3004.9; 1502.5) < DIP (4497.9; 2249.0 cyr);

— B siethmid nepuon — PD (3.14; 1.6 cyr) < NO, (3.32; 1.7) < NH, (6.00; 3.0) <
ND (14.14; 7.1) < DOP (17.00; 8.5) < SiD (19.49; 9.8) < NO, (28.16; 14.1) < DOSi
(29.58; 14.8) <NF (222.56; 111.3) <DOC (336.56; 168.3) <DON (425.15; 212.6) <
DIP (527.0; 263.5) < DISi (1007.36; 503.7) < O, (1140.4; 570.2 cyT);

— B ocennuii epuon — PD (1.60; 0.8 cyt) < NO, (3.15; 1.6) < NH, (6.05; 3.0) <
SiD (11.72; 5.9) < DOP (17.67; 8.8) <NO, (25.11; 12.6) < DOSIi (30.07; 15.0) <ND
(31.49; 15.7) < NF (142.49; 71.2) < DIP (174.01; 72.0) < DOC (312.24; 106.1) <
DISi (837.75; 418.9) < DON (2239.5; 1119.7) <O, (2715.4; 1357.7 cyT);

— B NIEPEXOJHBIA OT O0cenu K 3ume nepuon — NO, (6.11; 3.1 cyr) < NH, (10.64;
5.3) <PD (28.80; 14.4) < DOP (42.63; 21.3) < NO, (55.81; 27.9) < DOSi (60.98;
30.5) < ND (64.87; 32.4) < NF (79.11; 39.6) < DIP (85.78; 42.9) < SiD (120.81;
60.4) < DOC (609.83; 304.9) < DISi (818.95; 409.5) < O, (843.0; 421.5) < DON
(2582.8; 1291.4 cyr).

AMIIATYJA U CpefHee 3HaYeHHe T — CBOCOOpa3HbIe MPOU3BOIHBIC MPEIbITYIIIX
JIBYX, XapaKTEPU3YIOLMX HIKHUHM 1 BEpXHUN Peesibl U3MEHEHHUH T 11 XUMHYECKHX
TIEPEMEHHBIX COCTOSHUSI BOJAHOM cpebl. OTIINYAIOTCS JIMIIb OIICHEHHbBIE 3HAYCHUS T
(¥M, OTHAKO, MIPHUCYIIN 3aKOHOMEPHOCTH, BBISBIICHHBIC U JJISl HUJKHETO, U JUTS BepX-
HETO TIPE/IEJIOB T), HO COXpaHsieTcs (MJIM TIOYTH COXPAaHSEeTCs) MOCIIEI0BaTeIbHOCTh
pacripeieNieHrsi XAMUYECKIX ITEPEMEHHBIX, YCTAaHOBIICHHAS TIPH aHAITM3€ PSJIOB T, Xa-
PaKTepH3YIOIINX HIDKHIE U BEPXHHE TIPE/IEITbl N3MEHEHUH 3TOTO TTOKA3aTels.

CrnemyeTr OTMETHUTh HEKOTOPEIE BBISBJICHHBIE 3aKOHOMEPHOCTH M3MEHEHHUS TTOKa-
3arens T

— 3UMOH U B TIEPEXOJHBIN OT OCEHM K 3MMe€ TEePHOJ OAMHAKOBA TTOCIIEI0BATENb-
HOCTH PACTIONIOKEHUS XUMUYECKUX KOMIIOHEHTOB B Ps/Iax, XapaKTePHU3YIOIINX BO3-
pacranne 3Ha4eHHH T (B YACTHOCTH, BEPXHHUX MPEEIIOB ero KojaeOaHuH, aMILTUTY/]
Y CPEHHUX);

— CpaBHEHHeE JIs paiioHOB 1—3 JMana3zoHOB M3MEHEHUS 3HAYECHHH T MOKA3bIBALT, YTO
Hanbosee OBICTPBIN KPYTOBOPOT BEIICCTB MPOUCXOINT B paiioHe 3, B KOTOPOM B IIEJIOM
BBIIIIE B OT/ICNTLHBIC MECSIIIBI TEMIIEpaTypa BOJIbl B CpaBHEHHH ¢ paiioHamu | u 2. Hau-
Oonee MeUIeHHBIH KPYTOBOPOT BEILIECTB MPOUCXOIUT B CEBEPHOM palioHe 1, B KOTOpOM
CpeJHEMECSIYHbIC 3HAYCHHUS TEMIIEPaTyphl BOJbI HIDKE, YeM B paiioHax 2 u 3;

— CpaBHEHHE 3HAYCHUH T JUISl OTACIBHBIX XUMHUYECKHUX IMEPEMEHHBIX IS JIETHETO
nepro/a, Koraa B eJIoM 000payiBaeMOCTh KOHIICHTPAIMI BEIIECTB OCYIIECTBIISIETCSE
HanboJjee MHTCHCHBHO, MTOKA3bIBACT, YTO CaMblil OBICTPBIH 000POT KOHIICHTpPALUA
BEIIECTB MMEIOT ACTPUTHBIC (DPAKIMU M MHHEPaJbHbIE KOMIIOHEHTHl OMOTEHHBIX
9JIEMEHTOB, aKTUBHO BOBJIEKAEMbI€ B OMOT€HHBII KPYTOBOPOT M B OKHUCIHUTEIBHYIO
TpaHnchopmanuio bB, nmpoucxonsiiyo npu HEMOCPEACTBEHHOM yYacTHH BCEX MU-
KPOOPTraHU3MOB COOOILECTBA IKOCHUCTEMBI.
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4.5. IlTocmpoenue cpagpuxos no pacuemnoit unghopmayuu
u3 onoxka «OBIAA IIPOJYKIIUA»

s mapamerpos 6noka «OBLIASI TPOAYKIUS» npeicrasieHs! s paiio-
HOB 1-3 Tarapckoro mpoin. rpaduku, XapakTepu3yrolue H3MEHEHUS I KaKI0ro
Mecsla 3HAYCHUH MPOJYKIIMKA OMOMACC THIPOOMOHTOB B eiuHuIaXx Ouomacc N, P,
SiuC:

— st Oaxrepuii Bl B mupexropun «O6mast npoxykums Bl»: Prod 1-3 B1C (puc.
40), Prod_1-3 BIN (puc. 41), Prod_1-3_B1P (puc. 42), Prod_1-3 B1Si (puc. 43);

— a7s mepBoil rpynmsl puTtoruiankToHa F1 B mupextopun «OO0mmast mpomyKius
F1»: Prod_1-3_FIN (puc. 44), Prod _1-3_F1P (puc. 45), Prod_1-3 F1Si (puc. 46);

— AJIsl BTOPOU Tpynnbl GUTOMIaHKTOHA F2 B qupexTopuu «O0mas mpomyKius
F2»: Prod_1-3_F2N (puc. 47), Prod_1-3_F2P (puc. 48);

— U TpeThel rpynmnsl ¢puromnankrona F3 B aupexropun «O0Imas mpoxyKuus
F3»: Prod 1-3 F3N (puc. 49), Prod 1-3 F3P (puc. 50);

— JJIS1 IEPBOM TPYIIIBI PACTUTENILHOSAHOTO 300TUIaHKTOHA Z 1 B mupekTopuu «O0-
miast npoaykuust Z1»: Prod 1-3 Z1N (puc. 51), Prod_1-3_Z1P (puc. 52), Prod_1-3
Z1Si (puc. 53);

— ISl BTOPOM TPyMITbl XUIITHOTO 300TIaHKTOHA Z2 B qupekTopun «O0mas npo-
nykuust Z2»: Prod_1-3 Z2N (puc. 54), Prod_1-3_Z2P (puc. 55);

— g NF-oxkucnstromux Oaxtepuid B aupekropuu «O0mas npoaykuust B4y»:
Prod 1-3 B4C (puc. 56).

Ananuz oyenennvix 3Hawenuti oowen ouonpooykyuu (ObII) eudpobuonmos.
OO0pa3oBaHue OMOMAacC MUKPOOPTaHU3MOB U OCYILECTBIsIeMas UMH OHOTpaHChop-
Malysl BEIIECTB PETYIUPYIOTCS (aKTopamMu Cpeabl oOuTaHus (TeMIeparypa BOAbI,
OCBELIEHHOCTb, [TPO3PAYHOCTD, COAEpKaHue B HeW bB u nocryninenue ux npu pe-
OUKJIMHTE). MUKpOOpPraHU3Mbl NOAJEPKUBAIOT CBOIO aKTUBHOCThH AaXKEe MPH HU3-
KHX OCTAaTOYHBIX KOHIIEHTpanusax bB 3a cuer MHOrOKpaTHO# UX 000paYUBACMOCTH.
[TpucyrcTByromye B BOJHON Cpeie OpraHndeckre U MUHEpaIbHbIe KOMIIOHEHTBI —
BeliecTBeHHas ocHoBa (hopmupoBanus OBIl Mukpoopranu3MoB coodliiecTBa Mop-
CKoM cpefibl. QOpMUPYIOLIUECS B BOJHOM CPEE 3aBUCUMOCTH MEXKITY XUMUYECKUMU
1 OMOJIOTHYECKUMU [TepEMEHHBIMU OTpakatoT 3HaueHus OBII ruagpobuonToB (rere-
poTpodHbIX OakTepuii, puTo- u 3001IaHKTOHa, NF-okucHsromux OakTepwuii), pac-
CUMTBIBACMbIEC B MOJICIIBHBIX pacueTax Mo BHYTPEHHHM IOTOKaM BEIecTB (B eAMHU-
nax C, Si, N u P). lns xaxmnoro paiiona 3aauenust OBII rugpoOroHTOB Ha eAMHULLY
00bEMOB BO/IbI BBIYHCISUTICH HA KayKOM Iare 1o BpeMeHu. OHH CyMMHUPOBAIUCH, B
uTore noydanu roposeie 3HaueHust OBII, KoTOpble yUUTBIBANIN MPOCTPAHCTBEHHO-
BpPEMEHHBIE OTIMYUS (aKTOPOB CpElbl, BIUSIOMIMX HA PEeXHUM Kpyrosopora bB u
¢dopmupoBanne Ouomacc MHUKpoopranusmoB. [Ipu o0paboTke ¢aiina nHpopMaun
C cyMMapHBIMU pacyeTHbIMHU 3HaueHUsiMH OBl cHavyana ompenenstoTcs: 3HaYCHHs
OBII anst kaxkporo Mecsiia Ha eqUHUALY 00beMa BOA. DTH pacyeTHbIC 3HAYCHUS JIJIsI
Ka)X/10r0o Mecsilia mpecTaBieHs! Ha puc. 40-56.

B paiione 1 s 6akrepuii Bl B equanmax C, P u Si B Teuenue roga popMupyrot-
cs no 1Ba Mmakcumyma OBII. B eaununax C 3Tu MakCUMyMBI IPUXOASATCS Ha Mail U
HOs10pb (5.5 1 1.9 T C/(m* mec.)) (puc. 40), B equuuniax Si— Takke Ha Mait 1 HOsOpb (1.5
u 0.8 r Si/(m* mec.)) (puc. 43), B enunnnax P — na mait—utons (0.21-0.22 r P/(M* mec.))
u Hos10ph (0.28 T P/(M*® Mec.)) (puc. 42). B eqununiiax N BBIACTSICTCS OJJFH MAKCUMYM
OBII 6aktepwuit B1, kotoperit mpuxogaurces xa Maii (1.16 © N/(m* mec.)) (puc. 41).

B paiione 2, xak u B paiione 1, js O6akrepuii B1 B Teuenue rona B eaununax C,
P u Si BeIIEISIFOTCSI 110 J1BA MakcUMyMa, a B eaununax N — ofqua makcumym OBII. B
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enuannax C makcumymbsl OBII 6akrepuit B1 npuxoastes Ha anpens u HOIOpb (4.5
u 1.3 r C/(m® mec.)) (puc. 40), B enununnax Si — Ha anpenb—mail 1 HosOpb (1.3—1.1 u
0.5 r Si/(m* mec.)) (puc. 43), B enquaunax P — Ha mait—utons (0.14-0.15 v P/(m® mec.))
u HOs10pb—1ekadps (0.15-0.16 r P/(m® mec.)) (puc. 42). B enununax N BbIaenseTcs
onuH MakcumyM OBIT 6akrepuii B1, koTopblil npuxoanTcst Ha anpenb—uioHb (0.3—
0.6 r N/(m* mec.)) (puc. 41).

B paiione 3 nyist 6akrepuii B1 B enuaniiax C, N, P u Si B Teuenue roga popmupyrorcst
no na Makcumyma OBII. B ennaniiax C 3Tn MakCUMyMBI IPUXOAATCS Ha stHBaph (2.1
C/(m* mec.)) u HosIOps—nekabdpb (3.7-3.8 r C/(m* mec.)) (puc. 40), B equnmnax N — Ha
siaBapb—Mapt (0.3-0.5 T N/(m* mec.) u nexadps (0.7 r N/(m* mec.)) (puc. 41), B enunu-
nax P — na mapr—anpens (0.2 r P/(m* mec.)) u nexadps (1.1 r P/(m* mec.)) (puc. 42), B
emunurnax Si— Ha staBapb (1.3 r Si/(M® mec.)) u HosOpb—nexadps (1.7-2.0 T P/(m® mec.))
(puc. 43).

Pacnpenenenue B Teuenue roga 3nadyennit OBII B paitonax 1-3 mig gurorian-
ktoHa F1 B emuanmax N, P u Si 3HaunTensHO oTnmuaercs. Tak, B paiione 1 mia ¢u-
torutanktoHa F'1 B equaunax N u P B Teuenue roma GopMHUpYIOTCS IO OOHOMY Mak-
cumymy OBII: B enunnnax N ator Makcumym npuxoautcst Ha maid (0.46 N/(m? mec.))
(puc. 44), a B eqununnax P — na okta0pp—Hos10ps (0.09-0.13 r P/(m* mec.)) (puc. 45).
B eaunnuax Si, omHaKo, 9eTKO BBIAEISIOTCS ABa Makcumyma OBII, xoTopbie npu-
xomatcst Ha Mait (0.57 r Si/(m® mec.)) u oxTa6ps—HOsI6ph (1.11-0.58 T Si/(Mm* Mmec.))
(puc. 46).

B patione 2 qist purormankrona F1 B Teuenue rona B enuHMIAX P u Si BEIIENSIOT-
sl IO JIBa MakcuMyMa, a B enuauIax N — onud makcumyM OBIL B equaunax P u Si
nepsble MakcuMyMbl OBl ¢uronmankrona F1 mpuxonsarces Ha ampenib U COCTABISIIOT
cootBerctBeHHO 0.028 1 P/(M° Mec.) n 0.33 r Si/(m* mec.) (puc. 45 u 46). Bropbie Makcu-
mymbl OBIT mist F1 otmevarorest o P B okts0pe—nexabpe (0.051-0.052 r P/(m® mec.))
(puc. 45), a o Si — B okts16pe (0.49 r Si/(M* Mec.)) npy MOBBINICHHBIX 3HAYCHHSX B
cocemuue Mecsipl — B ceHTsope (0.18) u Hosope—nexabdbpe (0.23-0.21 r Si/(m* mec.))
(puc. 46). B enununax N, ognako, ¢ukcupyercs aumb oguH MakcumyM OBIT s
¢uronnankrona F1, koTopelif, kak u B equHunax P u Si, mpuxoxuTcst Ha anpenb
(0.30 r N/(m* mec.)) (puc. 44).

B paiione 3 ans ¢uromnankrona F1 B equaumax P u Si B Teuenue roma popmu-
pytoTcst o ogHoMy Makcumymy OBII, koTopsie B eannunax P npuxoasTcs Ha nepu-
o Hos0pb—nekadpp (0.27-0.18 r P/(m* mec.)) (puc. 45), a B enuHunax Si — Ha
HOs16pb (2.00 T Si/(M® Mec.)) Tpu MOBBINICHHBIX 3HaYeHUSIX B OKTAOpe (0.90) u
nexabpsb (0.79 r Si/(m* mec.)) (puc. 46). B enununnax N, Mex 1y TeM, 4eTKO BbIACIS-
eTcsl Ha4albHbIN TIEPUOJ ¢ TIOBBIIEHHBIMH 3HaueHus MU OBI, cHwkarommmucst ot sH-
Bapst kK Mapty ot 0.25 10 0.10 r N/(m* mec.), u nekaOpb MecsI| — HePUOJI C MOBBIIICHHBIM
B CpaBHEHMH C TpeabyaymmMu Mecsiamu 3HadeHuem OBIT (0.1 r N/(m® wmec.))
(puc. 44).

Wsmenenus B Teuenue roga snadennii OBII st puronnankrona F2 B eaqunumax
N u P ouens moxoxxu anst paiionos 1 u 2, a B palioHe 3 M0 HUM UMEIOTCS OTINYHSI.
Tak, B paiione 1 st putornankrona F2 B Teyenne roga GopMUPYIOTCS B AMHULIAX
N u P mo oqnomy makcumymy OBII, koTOpble MpUXOAsTCs Ha Mail (COOTBETCTBEHHO
0.42 r N/(m* mec.) u 0.13 r P/(m* mec.)) (puc. 47 u 48), B paiioHe 2 MOBBILICHHbIC
s3HayeHust OBII B enununax N u P oTmeuaroTcs B anpesie—Mae U COCTaBIISAIOT CO-
orBercTBeHHO 0.23-0.16 T N/(M? mec.) u 0.04-0.05 r P/(m* mec.)), a B paiione 3
s3nayeHus: OBIl nns ¢uronmankTona F2 B enmunuax N moBbIIEHBI B sTHBape
(0.33 r N/(m?* mec.)) u Hostope—nexadpe (0.23-0.33 r N/(m* mec.)). B eaununax P,
onHako, B paiione 3 3nayenus: OBII s F2 moBwiiens! TonbKo B HOsIOpe—nekadpe
(0.08-0.11 r P/(m> mec.)).
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s purormankrona F3 romooit xon 3HaueHuii OBIT B equnnnax N u P B paiionax
1-3 oOHapy>KHBaeT OUeHb MIOXOXKEE pacipesieieHre: B paiioHe 1 HanOonpIme nx 3Have-
HUSI IPUXOJISITCS Ha TIEPUOJT MIOHb—OKTSIOpH ¢ KoneOanusiMu B ipezenax 0.058-0.021 r
N/(m* mec.) 1 0.013-0.008 r P/(m* mec.)), B paiione 2 nosbimeHHbie 3HaueHust ObI1 npu-
xomsaTes Ha uionb 1 coctapistioT 0.051 r N/(m® mec.) u 0.008 r P/(m* mec.)), a B paiiore
3 nosbimennsle 3Hadenus OBl npuxonstes Ha nepuon ceHTAOpb—oKTIOps — 0.190—
0.185 T N/(m* mec.) u 0.060 — 0.062 T P/(m* mec.)) (puc. 49 u 50).

Jns 30omnankrona Z1 pacnpezneneHue B TedeHre roaa 3HadeHuii OBII B paiio-
Hax 1-3 B emumnunax N, P u Si umeer cBou creruduieckre ocoOeHHOCTH (puC.
51-53). Tax, B patione 1 ms 30orutankrona Z1 B equannax N, P u Si B Teuenue roga
¢dopmupyrores no nBa Makcumyma OBII: mepBblil MakcuMyM B eAuHUIAX N IIPHXO-
qutes Ha nroHb—HioIb (0.468-0.319 r N/(M® mec.)), a BTOpo#t — Ha OKTSIOpb—HOSIOPH
(0.085 —0.089 r N/(m* mec.)) (puc. 51), B equnuiiax P 3T MaKCUMyMbI OTMEUYCHBI B
utone (0.028 r P/(m* mec.)) u oxTs6pe—nos6pe (rmo 0.019 r Si/(m* mec.)) (puc. 52), a
B eZIMHUIIAX Si— Ha Mali—utonb (cootBeTcTBeHHO 0.736, 1.835 11 0.964 1 Si/(M* Mec.))
1 oKTI0pb—HOs10ph (0.563 1 0.320 1 Si/(m* mec.)) (puc. 53).

B paiione 2 ans 3oomnankToHa Z1 B TeueHHE rofia BEIICISIOTCA MO JIBa MaKCH-
myma OBII B equaunax P u Si, a B equaniax N — ogun makcumym OBIL. B equanmax
N nepsoiit Mmakcumym OBII 300mtankToHa Z1 mpuXoAsSTCcs Ha Mai—HIONb (COOT-
BercTBeHHO 0.143, 0.164 1 0.084 r N/(m* mec.)), a BTopoii — Ha HOIOpb—1eKaOpb
(0.061 u 0.047 r N/(m* mec.)) (puc. 51). B enununax Si mepBbIit 1 BTOpoii Mak-
cumymbl OBII 300mnankrona Z1 mpuxoAsiTcs COOTBETCTBEHHO Ha Maii—HIOHb
(0.945 u 0.746 r Si/(m* mec.)) u Ha okTIOPH—HOOpH (0.348 1 0.327 t Si/(M* mec.))
(puc. 53). B enunnuax P nossiennsie 3uauenust OBI1 B aToM paiione npuxonstes
Ha HOsI0pb 1 Aekadpb (0.005 u 0.004 r P/(m* mec.)) (puc. 52).

B paiione 3 st 300rutanktona Z1 B equaniax N u Si B Teduenue rona GopMUpyroTCst
IO JIBa BBIPAKCHHBIX TIEPHO/Ia TOBBIICHHBIX 3HaueHni OBI1: mepBbiii MakcuMyM mpu-
xomutest Ha anpenb—Mait (0.428-0.522  N/(m* mec.) n 1.485-1.396 r Si/(m* mec.)), a
BTOpO# — Ha HOsIOpb—1ekalpsb (0.603 — 0.882 r N/(m* mec.) n 1.829 —2.332 r Si/(m* mec.)
(puc. 51, 53). B equannax P B 3ToM paifone oOpasyeTcst TOIbKO MEpHO] MOBBIIICHHBIX
snauennit OBIT — B HosiOpe—nexadpe (0.150 — 0.281 r P/(m® mec.)) (puc. 52).

st 300mnankToHa Z2 Ass pailoHoB | M 2 U3MEHEeHHUs B TEUCHUE rofia 3HAYeHUH
OBbII B enquannax N n P uMeroT cxofHble 4epThl, a B pailoHe 3 MO HUM HMEIOTCS
CylIecTBEHHbIE OTANYMs. Tak, B pailoHe 1 B TeueHue roga GOpMUPYIOTCS B AMHU-
max N u P no ognomy makcumymy OBII, koTopble NpHUXOASTCS COOTBETCTBEHHO
Ha WIOHB—HIONb (cooTBeTcTBeHHO 0.251-0.428 T N/(M® Mec.)) U Ha HIOTb—aBIyCT
(0.046-0.029 r P/(m* mec.)), B paiione 2 mosbitieHHbie 3HaueHust OBIT B equnmIiax
N u P ormeuarorcst cootBercTBeHHO B mioHe (0.573 r N/(M® Mec.) u B utoHe—uromne
(0.017-0.032 r P/(m* mec.)) (puc. 54, 55).

B paitone 3 3nauenus OBII mi1s1 300mmankTOHA Z2 TMOBBIIICHBI JBAXAbl B TONY.
B enununax N onu mossitieHsl B uione (0.549 r N/(m® mec.)) u okTsiope—Hos0pe
(0.182-0.154 v N/(m* mec.)) (puc. 54), a B enununax P — B urone—urone (0.022 —
0.023 r P/(m* mec.)) u oktsa6pe—nosope (0.068-0.061 t P/(M* mec.)) (puc. 55).

Hnst NF-okucnsironux 6akrepuii B4 noseimennsie 3nauenust OBII B paiione 1
dopmupytores B aBrycte (0.600 r C/(m* mec.)) u oktsiope—rosiope (1.16 u 0.56 T
C/(m* mec.)), B paitone 2 — B utone (0.59 1 C/(m* mec.)) u oktsiope—Hosiope (0.68
u 0.43 v C/(m* mec.)), a B paiione 3 — B utone—wutone (1.10 u 0.61 r C/(m* mec.)) u
HostOpe—nexabpe (1.88 u 1.40 r C/(m* mec.)) (puc. 56).

Crnenyer orMeTuTh, 4To B 1enoM 3HaueHust OBl ruapoOroHTOB, BEIpaskeHHBIE
B paszsbix anemenTax (C, N, P u Si), 115t oTaensHbIX MecseB BbIlIe B palioHe 3 1o
CpaBHEHHIO ¢ pailoHamu 1 u 2.
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Pacuernbie 3nauennss OBII ruqpoOHOHTOB /sl KaXKI0T0 MECsIa IePECUNTHIBAINCH
B UTOTOBYIO MIPOIYKIIHIO JIJIsl KAXKIOTO MECsIa C YUSTOM TOJIIMHBI BEPXHETO (JIesTeIb-
HOT'0) CJIOSl U 00beMa BOJl B 3TOM CIIOE; TIOCIIE STOr0 3HAYEHHUS JUIS KKIOTO Mecsia
CYMMUPOBAJIX U TAKKMM 00pa30M OLICHUBAJIACH TOA0BAS POAYKITHS JUISl KayKIOM TPYTITIBI
rupoOroHTOB B ThIC. T (B euHuIax C, Si, N u P). Pacuernbie ronossie 3HaueHus ObI1
THAPOOHOHTOB sl paifoHOB 1—3 mpHBeneHBI B 3HaMeHarese B Taom. 4.5.1.

Tabnuya 4.5.1

PaccuutanHbie ¢ MOMOMIBIO THAPOIKOTOTHYECKOI MO/Ies TN
ro/I0BbIe 3HAYeHUsI OMONMPOAYKTHBHOCTH MUKPOOPTaHN3MOB
B IIOBEPXHOCTHOM cJ10e B paiionax 1-3 B Tarapckom npout.

MHHKPf; ?\;)]E:ra- PazmepHoOCTH 1 2 3

BIC r C/m? 12.804 13.148 20.153
ThIC. T C 18512.20 24299.25 50471.38

BISi r Si/m3 4.396 4.856 9.594
TBIC. T Si 7391.27 8517.49 27436.65

BIN r N/m? 2.106 1.522 3.383
ThIC. T N 1766.88 1424.75 8520.35

BIP r P/m3 1.378 0.909 3.325
ThIC. T P 2629.79 1686.64 9107.60

FISi r Si/m3 2.902 1.669 4.518
TBIC. T Si 6234.20 3735.21 13310.07

FIN r N/m? 0.609 0.495 0.649
ThIC. T N 326.20 1077.87 1669.54

F1P r P/m3 0.297 0.234 0.588
TBIC. T P 868.43 583.54 1959.32

FON r N/m3 0.641 0.511 1.327
ThIC. T N 667.35 830.14 3623.71

F2p r P/m? 0.221 0.144 0.367
ThIC. T P 253.32 230.02 1009.72

F3N r N/m? 0.204 0.132 0.615
ThIC. T N 267.23 98.84 976.09

F3p r P/v? 0.053 0.030 0.194
THIC. T P 77.10 29.34 323.93

Z1Si r Si/m? . 4.854 3.158 9.768
ThIC. T Si 5922.28 3923.15 23223.11

ZIN r N/m? 1.099 0.595 3.037
ThIC. T N 1418.33 720.57 7544.63

71p r P/m3 0.096 0.017 0.572
THIC. T P 184.24 41.23 1742.70

79N r N/m3 0.849 0.852 1.171
ThIC. T N 984.43 572.37 1495.40

79p r P/v? 0.110 0.087 0.239
THIC. T 1414.57 91.26 483.64

3nauenus rogosoit OBII (Ha equHUITy 00BEMa BOX) TSI MUKPOOPTaHU3MOB BBITIIE
B paiioHe 3, a B paiioHe 2 — B I1eJIOM HIDKE, KaK ¥ 3HaYCHHsI BHYTPSHHIX ITOTOKOB bB.

64



Uckmouenue — snauenue BII s B1C (OBIL, ), koTopoe B paiione 2 Bblie, 4eM B
paiione 1. IlonydyeHHoe pacmpesesieHHe 3HaueHUH MPOTYKIIMM MHKPOOPTaHW3MOB
perynupyercsi pakTopamu Cpesibl U YCIOBHSIMHU BHYTPEHHEro KpyroBopoTa bB. Otu
YCJIOBUS B LIEJIOM M ONPEACIISIIOT PEXUM (POPMHUPOBAHUS OMOMACC MUKPOOPTaHH3-
MOB, UX aKTUBHOCTH B TpaHc(hopmauuu bB 1 B ocyiiecTBiIeHNN HETPEPBIBHOTO KPY-
rosopora bB B Mopckoii cpene.

BecoBbie oTHOIIEHHS TOIOBBIX 3HaYeHUH Oronponykuun (B eaunnuax C, Si, N, P)
B Pa3HbIX aKBaTOPHUSAX B IIEJIOM MEHSAIOTCA J0BOJBHO 3HAUUTENbHO. OTIHYHNS JatoT
OCHOBaHHUE TpeArosararh, 4To ycloBus (GopMupoBaHUs OnoMacc MUKPOOPTaHH3-
MOB B HCCJIEIOBaHHBIX palfOHax He paBHO3HA4HBI. Tak, B paiioHax 1-3 cooTHoIe-
Hue nponykuuu Gakrepuii B exununax C, Si, N u P cocrasnser: OBIT . : OBIL,  :

OBIL,, : OBIIL, , = (6.1-14.5) : (2.9-5.3) : (1.0-1.7) : 1. Paznu4us B COOTHOLIEHUAX
nponykuuu OBIL,, BbI3BaHBI pasHBIMU yCIOBUAMH obecneuenus Bl cyOcTparamu
nutanust — DOC, Si, hopmamu N (DON, ND) u P (DOP u PD).

s puronnankrona F1 cooTHomenne ronoBoit npoayKuy B enuHunax Si, N u
P B paiionax 1 cocrasnser: OBIL, . : OBIL : OBIL  ,=9.8 : 2.1 : 1, a B paiionax 2
n3—(7.1-7.7): (1.1-2.1) : 1. B uenom COOTHOIIICHUS CBHJICTEIILCTBYIOT 00 OYCBH/I-
HOM OTJIMYMU B YCJIOBUSIX KPyrOBOPOTA 3aracoB MUHepalibHbIX BB B paitonax 1-3.
3TO MOATBEPKAAIOT COOTHOILICHHS OLEHEHHBIX 3HAYCHU I MPOIYKIIMU OMOMAacC Tpex
rpymni (puTorIaHKToHa (TIepBUYHas nponykius) B equannax N u P B paiionax 1-3,
KOTOPBIE JUIsl OTAENbHBIX rpynn coctasistor: OBIL, : OBIL_, = (2.1-3.8) : 1,
OBIL,, : OBIL_,,=(2.1-4.4) : 1, OBIL, : OBII_,, = (1.1-3.6) : 1, a B cymme (OBII_,,
+ OBIL,, + OBIIL,,) : (OBII_, + OBII,,, + OBII_,,) = (2.3-4.0) : 1. Takxe oTiu4a-
IOTCSl B UCCJICJOBAaHHBIX PailOHaX COOTHOIICHHs MPOAYKUMH 300IJIaHKTOHA, Z1 1
72, B emunnnax N w P — OBIL, : OBIL,, = (3.5-11.5) : 1, OBIL,, : OIL,, =
(7.7-9.8) : 1 n cymmapnoii ux npomykuuu — (OBIL,,  + OBIL,, ) : (OBIL, ,+ OBIL ,,) =
(5.2-14.1) : 1.

B paiionax 1-3 oTHoLIeHHE TroIO0BOM MPOXYKIHMU OaKTEpUil K MEPBUYHON Mpo-
IyKuuu B enuHunax N coctaBisieT coorBerctBeHHo 1.4:1,09:1u1.3: 1, aB eau-
Hunax P—2.4:1,2.2:1u2.8: 1. s paitonoB 1—3 oTHOIIEHUS TONOBOI NEPBUY-
HOU MPOIYKIIHH, OEHFl + OBHF2 + OEHW K FOJIOBOM MPOAYKLMH 300IIAHKTOHA,
OBIL,, + OBIL,,, cocrapnsOT coOTBETCTBEHHO B eaunuuax N — 0.75, 1.12 u 0.62,
a B eauHunax P —2.77, 3.92 u 1.42. Onenennsle N0 pe3yabraTaM MOJEINPOBAHUS
COOTHOIICHHUSI 3HAYEHUH MPOAYKLIUH MUKPOOPTaHU3MOB — CJICACTBUE OTIMYHNA BO
BIMSIHUM (DAaKTOPOB CPEJIbI, YCIOBUN (hOPMUPOBAHUS OMOTCHHOM HATPY3KU U KPYTO-
Bopota bB B paiionax 1-3 Tarapckoro npost.

Takum o6pa3om, B SImoHCKOM MOpe B pa3BUTHH (PUTOIUIAHKTOHA HAOIIONAIOTCS
B TEUCHUE TOJia J[BAa MAKCUMyMa IMPOAYKIIMU — BECEHHUI (MapT—Mail) U OCeHHUH
(oKTSIOpb—1eKadph), B FOXKHOHM 4aCTH MOPsl OHH (PUKCHUPYIOTCS paHbIIIe, a B CEBEPHON
(Tarapckuit mposn.) mo3xke [3BanuHCcKuil U ap., 2006]. [ToxydeHHsle Mo pe3yasraram
MO/ICJIMPOBaHUS HAOOJIBIIIME B TCUCHUE T0/Ia 3HAUCHUS TPOIYKIMH (PUTOILIAHKTO-
Ha TPUXOJIATCS TAKXKE Ha yKa3aHHBIC MECSIIbI.

CpaBHUM BBIYMCIIEHHBIE 110 Pe3yJabTaTaM MOAEIHPOBaHMS (Ha OCHOBE MOTOKOB
bB) snayenus OBII_,, OBIIL, n OBII,, ¢ HMEOMUMHUCSA B JIUTEPATYPE OLEHKAMHU.
Jlns uroHs M3MepeHHbIE 3HaueHus npoaykuuu ¢uromiankrona OBIL, cocrapumm
JUIs TIeHTpanbHO# yactu Smonckoro mopst 0.3-0.4 r C/(M? cyT), AJIsi BOCTOYHOTO
u 3anagHoro nmobepexkuii — 0.5-0.8 r C/(m? cyt) [Copokun, 1974]. BeruuciaeHHbie
11t paiionoB 1-3 3nauenus OBII  cocraBunn coorercTBenHo 0.0542, 0.0162 u
0.0098 r N/(m’ mec.), OBII,, — 0.0879, 0.0478 u 0.0263 r N/(m* mec.) u OBIL_, —
0.0541, 0.0497 u 0.0284 t N/(m* mec.). [IpoBenem mepecyer STUX 3HAYCHUN B eH-

HUIIBI C. I[J'ISI 9TOT'0 BOCTIOJIB3YEMCA CTEXNOMCTPHUICCKUM aTOMHBIM COOTHOILICHUEM
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C:Si:N:P =106:23:16:1 ans Mmopckoro ¢urtoruiaHkToHa. Yka3annsle 3HadeHust OBI1
JUTsL KXKIOM Tpymiibl GUTOIUTAHKTOHA YMHO)KaeM Ha 106 u 12 (MonekynspHbIi Bec
C) u nenum Ha 16, 14 (Monexynspusbiii Bec N) u 30 (uucno aueit B urone). [lomyuen-
HbIE 3HAYEHUs] YMHO)KaeM Ha TOJIIUHY BepXHero ciios B utoHe — 20 M. B nrore no-
nydaem s paiionos 1-3 smauenns OBII —0.2052, 0.0613 u 0.0871 r C/(M? cyT),
OBIL, - 0.3328, 0.1810 1 0.0996 r C/(M? cyt) 1 OBII , —0.2048, 0.1882 1 0.1075 r
C/(m* cyT). Tlo aTuM nanEBIM nepecunTanubie B enunnbl C snauenns OBIL, ans
paiionoB 1-3 cocrassitot 1uist urons 0.7428, 0.4305 u 0.2442 r C/(m2 ¢cyT), 9To CO-
OTBETCTBYET MPUBEIEHHBIM BbIIIE SKCTIEPUMEHTAIbHBIM OLIEHKaM.

Jnst Mast, Korza oTMedaeTcs O1aropusTHOE COYeTaHNE BIUSIOUINX Ha IEPBUYHYIO
IPOAYKIMIO (haKTOpoB, n3mepenHble 3Hauenns OBIL, B SImonckomM Mope cOCTaBIsIOT
1o pesynsraram usmepenuii > 3.5 r C/(m? cyr) [3BanuHckuit u ap., 2007]. st paiio-
HOB |3 BBIYKMCIIEHHBIE U1 Mast B IAHHOM MCClieoBanuu 3Hadenus OBIL,  cocTasu-
mu cootercTBeHHO 0.4577, 0.0620 1 0.0291 r N/(M° mec.), OBIL,, — 0.3940, 0.1545
1 0.0596 r N/(m* mec.) u OBIL, — 0.0012, 0.0224 1 0.0036 r N/(m* mec.), a ux nepe-
CYET MO3BOJISET MOIYYHTh CIEAYIONIME 3HAYeHMs Ui padonos 1-3: OBII, — 1.0430,
0.9022 1 0.1239 r C/(m* cyt), OBIL_,—0.1420, 0.3538 1 0.0513 r C/(m* cyT) u OBII, —
0.0666, 0.1365 n 0.1075 T C/(m* cyT). Taxum o6pa3om, cymmaphble 3Hadenus OBIT
1t paiionoB 1-3 mst mast cocrasisitor 2.0741, 0.5471 u 0.2113 ¢ C/(m? cyT), a B
esoM st akBaropun Tarapckoro mpoi. — 2.8325 r C/(M? cyT), 94TO NPaKTHYECKU
COBMAJACT C AKCIIEPUMEHTATLHON OIICHKOU 11 Mas [3BanuHcKuit u np., 2007].

B oxra6pe-nosa6pe 2000 r. nsmepennble 3nauenus OBIL, mns ceBepo-3anaqHoi
vactu SImonckoro mopst cocraisuii 0.120-0.520 r C/(M? cyT) [3BaaMHCKHIA U Op.,
2006]. ITomyuenHsle O pe3ynbTaTaM MOJEINPOBAHUS IJs YKa3aHHOTO Mepuona u
nepecuntannblie B eauuunbl C snayenns OBIL . nis paiionos 1-3 cocrasunu 0.385,
0.106 u 1.800 r C/(M? cyT) COOTBETCTBEHHO. DTH OIIEHKH MOKA3bIBAIOT, YTO BCIIE/-
CTBHE pa3Iu4uii B ycioBusax tpanchopmanuu BB B paiione 3 3nauenus OBIL, B
OTJIeNIbHBIE MECSIIBI MOTYT B IIECTh-IE€CATh pa3 OTIMYAThCA OT TAKOBBIX B palloHax
1 u 2. B uenom s Tarapckoro npos. usmepennsie 3Hadenus OBIL  naxonarcs B
npenenax 0.2—0.75 v C/((m? cyt) [3BanuHckuii u ap., 2006].

Jlns cpaBHEHHs C OTHMH OLEHKAaMH pacyeTHble roposeie 3Hayenus OBIL,,
OBII,, u OBIL, (Tabm. 4.5.1) ObL1M MepecunTanbl B €AUHULEI C U C yIETOM TOJIIH-
HbI cJ1051 poTocunTe3a 20 M Oblu momy4ensl 3Hauenus OBIL ans paiionos 1-3 — co-
otBerctBeHHO 0.4641, 0.3539 1 0.8058 r C/(M? cyT), KOTOpBIE OIH3KH IKCTIEPHUMEH-
TaJbHBIM OLIEHKaM. bIM30CTh BBIYMCIEHHBIX 110 BHYTPeHHUM NoTokaM bB 3Hauenuit
OBII,, ¢ 3KCTIEpUMEHTAILHBIMU OLIEHKAMHU CBUJIETEILCTBYET O HAIEKHOM KOJIMYe-
CTBEHHOM BOCIIPOM3BEICHUH MOAEBbI0 OHMOTMIPOXMMUYECKHX B3aMMOJICHCTBUI,
XapaKTepHBIX AJI U3y4aeMoro paiioHa SImoHCKOTro Mops.

3nauenus rogosoit ObIT MUKpOOpPraHU3MOB, BBIYHUCICHHBIE HA €AUHUIYY 00beMa
BOJ, IEPEBOJMINCH B CyMMapHble 3HaueHHs mpoaykiuu (B Teic. T — mo C, Si, N
u P) mns xaxxgoro paiioHa, yuuThIBasi €KeMeCsUYHble M3MEHEHUsI 00BEeMOB BOJI T10-
BEPXHOCTHOTO CJI0sI B 3TUX pailoHax. OObeM BoJ paiioHa 2 BBIIIE APYTHX, TOITOMY
3HAYEHHUs MTPOAYKLIUH MUKPOOPTaHU3MOB MOTYUYHIIUCH IO BCEM ITOKAa3aTeNsIM BBIIIE
HMMEHHO B »ToM paione. s paiionoB 1 u 3 HeT coorBercTBUs B 3HaueHusx OBII,
BbIUMCIIsIEMbIX B equHUIax N u P. OTo npoucxoaut noromy, 4ro B enuHunax N Hau-
Oonpime 3Hawenus: OBIl npuxonsiTes Ha MecsIbl, KOTAa TONIIMHA BEPXHETO CIOS
HeOombIlas, a B eMUHULAX P, Kak mpaBuiio, Ha KOHEI OCEHH, KOrAa TOJNIIMHA MPo-
rpetoro ciosi HanOounbias. CienoBarenbHO, uTorosbie 3HaueHus OBII B ennHMmax
P Moryt ObITh BhIIe 3HaYeHH OBI1, onenennbix B eauannax N (tadim. 4.5.1).
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4.6. ITocmpoenue cpagpuxos no pacuemnoit unghopmayuu
u3 onoxka «l10TOKH»

B 6ok «ITOTOKM» BkIIOUEHBI 3HAUCHHS PACYCTHBIX TIOTOKOB MO pa3HbIM Ka-
HaJlaM TpaHc(opMaluy BEUIeCTB ISl BCEX EPEMEHHBIX MOJIENIN M UCCIIeIOBaHHBIX
AKBaTOPUH (MMOTOKHM CYMTAIOTCS AJISl KQKIOTO HIara BPEMEHH, a MPU MOCTPOCHUH
rpaduka BBITOTHSIOTCS 00paboTka HHPOPMALMH U pacyeT 3HaYeHUH MOTOKOB JIJIsI
Ka)KJIOTO Mecsla C y4eTOM YMCIIa THEH B MecCsIIe U 3a TO).

s paiionoB 1-3 Tarapckoro npon. u3 Onoka «[IOTOKW» npencrapnens! 18e
cepuu rpadukos (1 — s noTpedisieMbIX THAPOOMOHTAMHU CYOCTPaTOB B IMHHIIAX
N, P, Siu C; u 2 — nnst oOpa3yemoro ruipoOMoHTaMu JieTputa B equuuiax N, P u
Si). OTu nBe cepum — BaKHEHIME Cpelu BCEX BHYTPEHHHX MOTOKOB BEHIECTBA B
BOJIHBIX dKOCUCTeMax: norpediienue bB onpenenser ycinoBus GpopMupoBanus O1o-
Macc TUAPOOMOHTOB, a OTMUpPaHUE OMOMAacChl — BaXHEHIIMH KaHall KPYroBOpOTa
BB, B pe3ynbrare KOTOpOro oopasyercs ISTPUT (IIPH ero OKUCIUTENbHON TpaHchop-
MalliH TOTIOJIHSETCS B BOJE 3a1ac OPraHMYeCKIX KOMIIOHEHTOB bB).

B nenom pacuerHble 3HaueHUs MOTOKOB bB 103BOJISIFOT OLIEHUTH POJIb BHYTPEH-
HUX IpoleccoB B TpaHchopmauuu bB mpu ocymiecTBieHnn MUKPOOPraHU3MaMH
METa0OIMYECKIX TPOLECCOB — MOTPEONeHHsT CyOCTpaTOB MHUTaHUs, BbIICICHUS
MPOAYKTOB OOMEHa BEIIECTB B BOJHYIO Cpely, 00pa30oBaHUs IETPUTA U BbICAAHUS
Oakrepuii B1, purorankrona (F1, F2 u F3) u pacTUTENBHOSIIHOTO 300IIAHKTOHA
Z1 XUIIHBIM 300TIaHKTOHOM Z2. NHTEHCUBHOCThH YKa3aHHBIX MPOILIECCOB B TCUCHHE
roja onpeaessieT yCIOBUs KPYTOBOPOTa BELIECTB, OHA MEHSETCSI B COOTBETCTBUH C
W3MEHEHUEM YCIIOBUH cpenbl obuTanus. [loaToMy naHHBIE 11O 3HAYEHUSIM TTOTOKOB,
MPEACTaBICHHBIE B YKa3aHHBIX ABYX CEpHUsX IpauKoB (1151 HOTPEOICHUS BEILIECTB
1 00pa3oBaHus ACTPUTA THAPOOUOHTAMH), JUTSI KaXKI0TO MEcsa BHYTPU PacueTHOTO
rojia Mo3BOJISIIOT OIICHUBATH M CPABHUBATh 3HAUEHHSI TIOTOKOB JUIS Pa3HbIX MECSIICB
1 u3y4yaembIx paifoHoB 1-3 Tarapckoro mpoi.

[epBas cepusi WIUTIOCTPUPYET U3MEHEHUS JJIsl K&KAOTO Mecsla 3HaYeHU Io-
tpebnenus ¢popm N, P, Si u C rugpobuonramu, a taxke NF-0akrepusmu B4. Otu
rpaguuecKue WUTIOCTPAIMU PACTIONIOKEHBI B CICIYIOIUX AUPEKTOPHAIX:

— «[Torpebnenne N Ouortoi»: Uptake N 1-3 BIN (puc. 57), Uptake N 1-3
FIN (puc. 58), Uptake N 1-3 F2N (puc. 59), Uptake N 1-3 F3N (puc. 60),
Uptake N _1-3 ZI1N (puc. 61), Uptake N_1-3 Z2N (puc. 62);

«Ilotpebnenue P Owuotoit»: Uptake P 1-3 B1P (puc. 63), Uptake P 1-3
F1P (puc. 64), Uptake P 1-3 F2P (puc. 65), Uptake P 1-3 F3P (puc. 66),
Uptake P 1-3 Z1P (puc. 67), Uptake P_1-3 Z2P (puc. 68);

«ITotpebnenue Si Ooumotoii»: Uptake Si 1-3 B1Si (puc. 69), Uptake Si 1-3
F1Si (puc. 70), Uptake Si 1-3 Z1Si (puc. 71);

«[lorpednenne C ouoroii»: Uptake C 1-3 BIC (puc. 72);

«ITorpednenue NF ouotoiin: Uptake NF 1-3 B4C (puc. 73).

I'ereporpodubie Oakrepuun Bl B parionax 1-3 3a rog morpetisitor B popme DOC
COOTBETCTBEHHO 60.423, 6.632 1 10.251 r C/(M’ ron); Hanbonbiiee norpedienne DOC
B paiioHax 1—3 mpUXoJMTCs COOTBETCTBEHHO Ha Maii (2.928 mr C/(M® mec.)), anpeinb—
Maii (2.480—1.228) u HosOpb—mexadbps (1.929—1.944 mr C/(m* mec.)) (puc. 72).

[orpebnenne Oakrepusivu Bl ¢opm N cocraBmsier B paiionax 1-3 coorBert-
ctBenno 1.954, 0.762 u 1.742 r N/(m* ron) (B hopme DON — 53.9, 62.7 u 68.7 % u
B ¢opme ND — 46.1, 37.3 u 31.3 % coorBercTBeHHO). Hanbonbiiee norpedienue
umu popm N B paitone 1 npuxomutcs Ha maii (0.609 mr N/(m* mec.)), B paiio-
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He 2 — Ha anpenb—uioHb (0.196; 0.317 u 0.145 mr N/(m* mec.)) u B paiione 3 — Ha
ssuBapb—MapT (0.192-0.227 mr N/(m* mec.)) u Hos6pb—aexadpb (0.197-0.390 mr N/
(M*mec.)) (puc. 57).

Bakrepuu B1 B paiionax 1-3 nmorpebisitot 3a ro coorBercTBeHHO 0.695, 0.467 1
1.716 t P/(m* tom) (B popme DOP — 36.1, 39.0 u 37.9 % u B popme PD — 63.9, 61.0
u 62.1 %). Haubonpmee norpednenne umu ¢popm P B paiioHe 1 mpuxogutcs Ha
Mai—wuroHb (0.132-0.114 mr P/(m® mec.)) u HOs6pb (0.142 mr P/(m® mec.)), B paii-
one 2 — na mai—#uronb (0.081-0.067 mr P/(m3mec.)) u HostOpb—nexadps (0.078—0.076
mr P/(M® mec.)) u B paiione 3 — Ha HOIOpb—ekadphb (0.398-0.535 mr P/(m® mec.))
(puc. 63).

[Horpebnenne Gakrepusmu Bl popm Si B paiionax 1-3 cocraBisieT coOoTBET-
ctBeHHO 2.208, 2.452 u 4.882 mr Si/(M* ron). Haubonpuiee moTpedienne umu
dopm Si B paiione 1 mpoucxoaut B Mae u HosiOpe (0.719 u 0.387 mr Si/(m* mec.)),
B paitone 2 — B Mmae—utone (0729-0.543 mr Si/(mM> mec.)) u B paitone 3 — B sHBape
(0.733 wmr Si/(m* mec.) u HostOpe—aekabpe (0.909-0.962 wmr Si/(m® wmec.))
(puc. 69).

Cootnomenne koiuyectB cyocrparoB C : Si : N : P, morpebnsiembix Bl 3a
rog B paiioHax 1-3, coctaBmsier cooTBeTcTBeHHO 9.2:3.2:1.5:1, 14.3:5.3:1.6:1 u
6.0:2.8:1.0:1. 3a rox Ha OKMCIUTEBHBIC MTpOLecChl ¢ yuyacTueM Bl B aTHX paiionax
pacxomyeTcs pactBopenHblii O, B konudectse 4.118, 4.232 1 6.511 1 O,/(m* ron).

B paiione 1 naubonsiuee norpednerne DOC, DON u DOP 6akrepusimu B1 mpo-
ucxomuT B Mae — 2.928, 0.284 u 0.061 r /(m* mec.) coorBeTcTBeHHO B equnuiiax C, N
u P. B paiione 2 Haubonpiune 3HaueHUS OaKTEPUAILHOTO TOTPEOICHHS OaKTEPUSIMH
DOC npuxoasrcs Ha anpens (2.478 r C/(m® mec.)), DON — na anpens—mait (0.135—
0.156 r N/(m* mec.)) u DOP — Ha anpens—utonb (0.023-0.034) u aBrycr—aekadpb
(0.016-0.021 r P/(m® mec.)). B paiione 3 MOBBILICHHBIC 3HAUYCHUS MOTPEOICHUS
DOC oGakrepusimu otmedarorcss B ¢epane—mapre (0.670-0.673 r C/(m* mec.)),
a Takke B ceHTaOpe—nekadpe (0.906—1.943 r C/(m® mec.)). s siHBapsi—mapra u
OKTSIOpsi—AeKaOpsi XapaKTepHbl BBICOKHE KOJIMYECTBA TOTPEOIIEMOro OaKTepUsIMH
DON (cootBerctBerHo 0.067—0.137 u 0.088—0.308 r N/(M* mec.)), a Takxe DOP
(0.022-0.032 1 0.094—0.149 r P/(m* mec.)).

Cymmapnoe ropoBoe norpednenne DOP 6akrepusamu B1 B pationax 1-3 cocras-
asier coorBercTBeHHO 0.251, 0.182 1 0.649 r P/(M° rox), ¥ 9TH KOJIMYECTBA MPEBBI-
[IAIOT MPUHSATHIC NJIS STUX PallOHOB HadajbHbIC KOHILIEHTpanuu B 6.8, 4.9 u 17.6
pasa (B cpenueM i1t Tatapckoro npoi. — 9.8). Jta oleHka He MPOTUBOPEUUT BBIBO-
Iy [ApkanoBa, 1982], 4To B MOpPSIX BEICOKMX U YMEPEHHBIX IIUPOT 3TO PEBHIIIEHUE
MOKET TocTurath 12.5 pasza u oHO 00ycinoBieHo pereHepanueii bB.

[orpebnenne ND Gakrepusimu Bl nanbonbiuee B paiionax 1—2 coOTBETCTBEH-
Ho B Mae (0.324 r N/(m* mec.)) u B anpene—utone (0.054-0.161), a B paiione 3 — B
saBape—anpee (0.067-0.135) u B nexadpe (0.082 r N/(m* mec.)). Haubonbiuee no-
Tpebnenue PD Gakrepusmu B, B paiione 1 npuxonurcs Ha maki—uronb (0.055-0.088)
u okTI6ps—HO0ps (0.050—0.103 r P/(M® Mmec.)), B paiioHe 2 — Ha Mal—HWIOHb
(0.044—0.047) u na HosiOpH—aekadps (0.059—0.060 r P/(m* mec.)), B paiione 3 — Ha
mapt—maii (0.053—0.065) u oxrsa6ps—aexadps (0.111-0.394 r P/(M? mec.)).

Cymmapnoe norpebnenne munepanbaoro N, N . coo0imecTBoM (DUTOMIaHKTO-
Ha (F1 + F2 + F3) B paitonax 1-3 cocrasnser 0.739, 0.571 u 1.290 r N/(m* ron)
(puc. 58-60). Jlons morpebasgemoro N . kaxa0i rpynnoi (pUTONIaHKTOHA B paio-
He 1 cocrasnser 41.3, 44.8 u 13.9 %, B paitone 2 —43.3,45.2 u 11.6 %, B paiione
3 —25.5,50.4 u 24.0 % coorserctBenno. NH, u NO, — ocHOBHbIE MUHEPaIIbHbBIE
¢pakuun N, morpedisemMble cooOIecTBOM (I)I/ITOHJIaHKTOHa. B paitonax 1-3 motpe-
onenue puronnankronom NH, cocrapnser 0.388, 0.302 u 0.643 r N/(m* rox) coot-
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BeTcTBeHHO. [lons F1 B motpebnennu NH, B paiionax 1-3 cocrasnser 34.0, 29.5 u
14.9 %, F,—45.4,41.4u51.9 %, a F, = 20.6, 19.2 u 18.2 % COOTBETCTBEHHO.

HauGonpmee norpebnenne NH, gpuronnankronom F1 B pakionax 1 u 2 mpuxo-
JUTCs cooTBeTcTBeHHO Ha Mait (0.092) u anpens—waii (0.022—0.036) r N/(m* mec.),
a B paifone 3 — na smBapb—mapT (0.035-0.048) u nexa6bpsb (0.032) r N/(m* mec.). Y F,
Haubonbee norpedbnenue NH, B paiionax 1-2 npoucxomut B mae (0.089 u 0.048), a
B paitore 3 — B staBape (0.043) u Hostope—mexadpe (0.060—0.100) r N/(m* mec.). Hau-
6ombuiee norpednenne NH, dpuronankronom F, B paiionax 1—2 ormeuaercs B uroHe
(0.028 1 0.021), a B paiione 3 — B utone (0.017) u oxrsiope (0.027) r N/(m* mec.).

[Torpebnenne NO, coobimecTBOM pUTOMIAHKTOHA B pailonax 1—3 cocTasiseT
0.286, 0.231 u 0.501 v N/(m> ron) coorBercTBeHHO. Ha gomio F1 B paiionax 1—3
npuxonurcs 53.5, 58.9 u 21.6 % oGumiero norpebnenus NO,. lonm F2 u F3 B
o01mmeM notrpediIeHUun NO, B paiionax 1-3 cocrasustor 40.6, 39.8, 44.3 u 5.9,
1.3,34.1 % coorercTBenno. Haubonbimue 3nauenus B norpednennu NO, puro-
IJIAHKTOHOM /| B paiioHax 1 u 2 mpuxoJsTcs COOTBETCTBEHHO HAa Mail M amnpeb
(0.119 u 0.097 r N/(m* mec)), B paiione 3 — Ha ssuBapb—deBpans (0.021-0.058) u
nexabdpsb (0.017 r N/(m* mec.)). ns F2 naubonbiee norpednenne NO, paiionax 1 n
2 Taroke nmpuxoauTes Ha Maii u arpents (0.088 1 0.068 r N/(m® mec.)), a B paiione 3 — Ha
stuBapsb (0.053) u okra6ps—aexadps (0.035-0.049 r N/(m* mec.)). B cpaBaenuu ¢ F1
u F2 norpebnenne NO, duroriankronom F3 nmke na nopsaok. Haubomnsuiee mo-
tpebnenne NO, durormankronom F3 npuxoautes B paiionax 1-3 cOOTBETCTBEHHO
Ha nIHB—OKTAOPH (0.002—0.005), aBryct—okTs10pb (0.001) 1 Ha CEHTAOPHL—OKTAOPH
(0.058—0.71) r P/(m* mec.).

Cymmapnoe norpebdienue P (DIP+DOP) coobniecTBoM GHTOIUIAHKTOHA B paio-
Hax 1—3 cocrasnser coorBercTBeHHO 0.289, 0.206 1 0.582 T P/(M* TON) (pHC. 64—66),
npudeM B popme DIP morpebnsercs B ykazanHbIx paifoHax 81.0, 72.3 1 94.2 % u B
¢dopme DOP — 19.0, 27.7 u 5.8 %. Ot obmiero norpednenust DIP va gomro F1 mpu-
xomautes 55.6, 67.8 u 52.7 %, F2 —34.2,37.6 n30.8 % u F3 —10.3, 8.1 u 16.4 %
COOTBETCTBEHHO B paiionax 1-3. [lons norpedmnsemoro DOP mst F1 ot obrmiero ero
norpednenus cocrapisieT 34.5, 31.6 u 20.6 %, F2 —61.8, 63.2 1 55.9 % u F3 — 4.0,
5.3 1 2.4 % cooTBETCTBEHHO B paiioHax 1-3.

Haubonsmee norpednenue DIP putonnankronom F1 B paiione 1 mpuxoauTcs Ha
Mmaii (0.005) u Ha okTa0pb—HOsIOpE (0.046—0.054), a DOP — Ha HOsI0ph—1eKaOph
(0.007-0.010) r P/(m> mec.). B paitone 2 nossrmenHoe norpebnenue DIP ¢uro-
miaHktoHoM F1 mnpuxommtcst Ha ampens (0.010) u Ha OKTIOpH—IEKaOphb
(0.021-0.027) r P/(m* mec.), a DOP — taxxe Ha okTA0pb—aexadps (0.001—0.005)
r P/(m® mMec.). B paiione 3 moBbIiieHHbIC 3HaUeHMs B oTpednenun DIP ¢purtomman-
kroHoM F1 mpuxopstcst Ha stHBapb—anpensb (0.007—0.011) u Ha HOSOpH—IcKaOPh
(0.083-0.139) r P/(M* mec.), a motpebnerrie DOP cyIiiecTBEHHO HUXE, U 3HAYUMOE
ero norpedneHue ormevaercs B ssHBape—despaine (~ 0.002) u B Hos0pe—nexadpe
(0.001-0.002) r P/(m* mec.).

VY ¢uronnankrona F2 nanbonbmee morpednenue DIP B paiione 1 mpoucxonut
B Mae (0.042), B paiione 2 — B anpene—mMae (0.010), B paifone 3 — B sHBape—Mae
(0.004—0.009) u B oxTs16pe—aexadpe (0.023—0.051) r P/(m* mec.). Komuuectro DOP,
notpedisiemoro dutomiankronoM F2, B paiione 1 HanGonsmee B Mae (0.023), B paiio-
He 2 — B anpene—mae (0.010-0.017) u B paiione 3 — B stuBape (0.008) r P/(m* mec.).

VY ¢uromnankrona F3 noseimmiennoe morpebnenne DIP B pafionax 1-2 mpuxo-
JIUTCSI COOTBETCTBEHHO Ha MIOHb—CEHTIOPH (0.005—0.006 u 0.002—-0.003), a B paiio-
He 3 — Ha ceHTI0pb—HOs0pb (0.012—0.030) r P/(M* mec.). [Torpednerne DOP ¢uro-
iaHkToHoM F3 B pailionax 1—3 B oTAenbHBIE MECAIBl CYHNIECTBEHHO HHIKE B
cpaBHeHHH ¢ otpednernueM DIP.
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[otpebnenune DISi auaromoBsiME Bomopocisivu F1 B paifonax 1-3 cocrasmsier
0.979, 0.607 u 1.706 r Si/(m’ ron) (puc. 74). CootHomenue norpednsempix N . : XP
coo01miecTBoM (PUTOILUIAHKTOHA cocTaBisieT 2.6:1, 2.8:1 u 2.2:1 ans paiionos 1-3 co-
OTBETCTBEHHO. J{J1s1 AMaTOMOBBIX BOAOPOCIHEH OTHOIIEHHE TOoTpedneHHbIX nmu DISI :
N . : ZP cocrapuser 6.6:2.0: 1, 5.1:2.1:1 n 5.8:1.1:1 B paiionax 1-3 cOOTBETCTBEHHO.

ITorpebnenne N cooOmecTBOM 300MUIaHKTOHA, Z1 + Z2, B paiioHax 1-3 cocras-
nsier cootBercTBeHHO 0.937, 0.700 1 2.090 r N/(M* rom) (puc. 61-62), a P —0.101,
0.053 u 0.412 r P/(m* ron) (puc. 67-68). OcuoBHoe koiauuecTBO N u P motpebs-
eTcsl 300IUIAHKTOHOM B (opMme aeTpura (B paiionax 1-3 momst morpedasiemoro ND
coctaBysieT 86.2, 86.9 n 87.6 % N u PD — 62.4, 58.5 u 69.7 % P COOTBETCTBEHHO).
OcranbHast 4acTh MOTPEOIIEMBIX 300INIAHKTOHOM KoMToHeHTOB N 1 P mpuxonutcs
Ha 6uomaccy 6akrepuii Bl (8 N — 0.090, 0.064 u 0.172 v N/(m* rox), B P — 0.028,
0.016 u 0.084 r P/(m* rom)) u ¢uromnankrona, F1 + F2 + F3 (8 N — 0.039, 0.028 u
0.088 r N/(m* rom), 8 P — 0.010, 0.006 u 0.041 r P/(m* rox) B paitonax 1-3). CooTHo-
nreHre N : P moTpeOinsieMbIX 300IIIaHKTOHOM cyOcTparoB coctasisier 9.3 : 1, 13.2: 1
u 5.1 : 1 B paifonax 1-3 cOOTBETCTBEHHO.

KonmuectBo norpebnsembix popm N u P pacturensHosiaHbIM Z1 ¥ XUIIHBIM Z2
300IUTAHKTOHOM TI0 paiioHaM oTiauyaercs. Tak, B paiione 1 romosoe norpednenne N
3001TaHkTOHOM Z1 1 Z2 coctaisiet coorBercTBeHHO 0.549 1 0.388 r N/(M° rox), a
P—0.044 1 0.101 r P/(m rom). COOTBETCTBYIOIIIHE KOIMYECTBA MOTPEONISEMbIX YKa3aH-
HbIMH (hopmamu 3ooriankToHa N B paiioHe 2 cocrasistor 0.299 u 0.401 r N/(m* rox),
P—0.011 u 0.042 r P/(M* ron), a B paiione 3 — 1.544 u 0.546 r N/(m* rom) u P — 0.272
u 0.140 r P/(m* o).

[orpebnenne ND 300mnankTonom Z1 B paiionax 1 HauOosnbliee B MIOHE—HIONE
(0.128-0.218), B patione 2 — B mae—utone (0.067—0.071), B paitone 3 — B anpeie—
mae (0.215-0.237) u B Host6pe—aekabpe (0.276-0.396) r N/(m* mec.). Haubombiiee
B TeueHue rofa norpednenne PD 300mmankTonoM Z 1 NpUXOAUTCS TPAKTHYECKH Ha
Te e MEeCSIbl, HO ecTh U onuui. B paiione 1 oHo pukcupyercs B utone (0.011) u B
okts10pe—Hos16pe (0.006), B paiione 2 — B HosiOpe—aekadpe (0.002) u B paiione 3 — B
mae—wtone (0.011-0.015) u B oxts0ope—nexadpe (0.014-0.110) r P/(m® mec.).

V 3oomnankToHa Z2 Haubonbuiee notpednenue ND B paiione 1 mpoucxonuT B
ntone—wmtone (0.138—0.169), a B paiionax 2 u 3 — B utone (coorBercTBeHHO 0.256
u 0.251) r N/(m* mec.). [Torpednenne PD B paiionax 1 u 2 HauOGomblee B UIOIC
(cootBerctBenno 0.014 u 0.009), a B paiione 3 — B urone—utone (0.007—0.009) u B
okts06pe—Hosiope (0.018—0.021) r P/(m* mec.).

Exemecsiunoe norpebiienue NF (ITHY) Oakrepusimu B4, xapakrepusyroliee
CKOPOCTh UX OaKTepHaLHOTO Pa3JIoKEHHUSI B IOBEPXHOCTHOM CJIO€, TIOKA3aHO JUIS
paiionoB 1-3 Ha puc. 73. OHO 00bsicHsET, CKONbKO paznaraercs NF 1 kak akTHBHO
pasBUBAETCs ATOT MPOLECC B BOAHOHM cpeae B paiioHax 1—3. 1o 1Ba MOBBIIEHHBIX
snaueHus [IHY Oakrepusivu B4 cOOTBETCTBYIOT 110 BpeMEHH 3HAUEHHSM TTOBBIIICH-
HBIX Onomacc B4 B sTux parionax (puc. 23). B ssHBape—anperne B BOTHOU cpeie pak-
TUYECKU He mpoucxoauT notpednenus NF Oakrepusimu B4 u3-3a HU3KHX TeMiepa-
Typ Boabl (B pailoHe | cpemHeMecs4YHbIE MX 3HAUCHHs MEHSIOTCA B JAMAra3oHe
—0.2+0.8 °C, B paiione 2 — 0.3+2.1 °C u B paiione 3 — 1.4+3.2 °C). OCHOBHOE KOJIH-
yectBo NF motpebnsiercst Oakrepusivu B4 B paiione 1 B ntone—HosOpe (cpequsist
TeMIIEpaTypa BOJbI B YKa3aHHBIE MECALIBI 31eCh cocTapisieT 9.1, 12.4,13.2,6.5u 1.9 °C
COOTBETCTBEHHO), a B paiioHax 2 u 3 — B uioHe—jaekabpe (8.7-9.4, 10.5-11.9,
13.5-15.0, 11.2—12.9, 8.2-9.5, 3.6—4.9, 2.4—3.4 °C). Takxe B paiionax 1 u 2—3 BbI-
JEISI0TCS JISTOM TepUObl MOHMKEHHON akTHBHOCTH OakTepuii B4 B oTHOIIEHUH
[THY — coOTBETCTBEHHO B aBTyCTE M B aBI'yCTe—CEHTS0pe (B OOJNbIICH CTENEHN 3TO
BEIPaXXCHO B paiioHe 3), KoT/ia B BOJIe CHUXkaeTcs Onomacca dakrepuit B4 (puc. 23).
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[To cpenHeMecsSYHBIM 3HAYSHHSIM TEMIIEPATyphl BOABI M OLEHEHHBIM TS KaXK-
noro Mmecsina BennuunaM [THY Gakrepusimu B4 B paiionax 1-3 BbigeneHsl 4eThIpe
[JIaBHBIE TCHIACHUUH U3MeHeHus: ckopoctu ITHY: oT Mas k uronmo—aBrycry, aajiee K
ABI'yCTy—CEHTIOPIO, 3aTeM K OKTSOpro—HOs0pIO 1 K fekadpro. TonbKo Bo3pacTaHue
TEMIIepaTypbl BOABI OT Masi K MIOJI0—aBryCTy B L[EJIOM CHOCOOCTBYET YBETUUEHHIO
akTUBHOCTH Oaktepuii B4. Oto yBenmuenne MoxxeT OBITH OoJiee 3HAYUMBIM B OTHO-
mrenun norpednenuss NF 6akrepusimu B4 npu Gonbiieii ckopoctu noctymienns NF
B BOZBI MPOJIMBA (HApUMeEp, Kak B UIOHE B paiione 3). JlanbpHeliliee B TeueHHE ToAa
BO3pacTaHUE TeMIIepaTypbl BOJAbI HE MPUBOAUT K MOBBIICHUIO aKTUBHOCTH B4, 1 B
MOCTIeYIOUINE MECALbI OHA PETYJIMPYETCs He 3HAaUCHUSIMU TeMIIepaTypbl BOJbI (OHA
OCTaeTCsl CPaBHUTEIILHO BBICOKOH), a CKopocTsMHu noctyruieHuss NF B Bomer mpo-
JIUBa, 3HaYeHUsIMU Onomaccel B4 u xonrentparmii NF B Boze, a Takyke COOTHOIIIE-
Huem Ouomacca B4 / xonnentpauus NF. Vike B aBrycre (paiions! 2 u 3)—ceHTs0pe
(paiionsl 1 u 3) cnenyer cHwkenue 3nadenuii [THY, korna duomaccel 6axrepuii B, B
BOJaX yKa3aHHBIX PalOHOB MHHUMAIIBHBI, a copepkanue NF moBbliieHo (qocTuraer
1-4 ITAK). lanee B okTsI0pe MPOMCXOIUT B LIEJIOM CHIDKEHHE TEMIIEPaTypbl BOABI,
a akTuBHOCTH B4 (mnm cxopocts [THY) Bospactaer. HauBbicmme ckopoctu [THY
Oakrepusimu B4 ormedensl B okTa0pe (paiion 1) u HosOpe—nekadpe (paiion 3) mpu
CPaBHUTEIBHO HEOOJBIINX TEMIIEpaTypax (coOTBeTCTBEHHO 0.5 n 4.9—3.4 °C) u cKo-
poctsx nocrymienus NF B atu paiionst 0.093 u 0.090—0.077 mr NF/(a mec.).

B paifonax 1 u 3 mis yKa3aHHBIX MECSIIEB OTMEUCHBI B II€JIOM IOBBIICHHBIE CO-
orHomeHus1 Onomacca B4 / xonuentpauus NF: B paiione 1 B okTsi0pe oHM JOCTUTaNH
3Hayenuii 4.33—6.09, a B paiione 3 B HosiOpe—nekabpe — 6.91—8.60. B HostOpe—nexabpe
ckopoctu [THY Gakrepusimu B4 octarorcst BRICOKHMH, TOKA3bIBAsl yMEHBIIEHUE aKTHB-
HocTu B4 K KOHIy TOZ1a, YTO B LIEJIOM COOTBETCTBYET CHIKEHHIO TEMIIEPATyPhI BOJIBL.

PesynbraTsl MOJETMPOBAaHUS CBHACTEIBCTBYIOT O TOM, YTO MPH CHUYKEHUH TEM-
neparypsl BoIbl (U MEpexose OT JieTa K OCEHW U Jajee K 3uMe) W Mpu JocTa-
TOYHOM TIOCTYIUIEHHH B BOIHYIO cpeny NF moTeHnunan okucnuTensHONH aKTHBHOCTH
Oakrepuii B4 B otHomenun nerpananuu NF mpogomkaeT ocTaBaTbest BBICOKAM. JTO
MOATBEPKAAET BBIBOJ, MOJYYCHHBIH NMPH MHUKPOOMOJIOTMYECKHX MCCIIETOBAHUSIX
AKBaTOPUH CEBEPHBIX MOpEH, YTO HE MPOUCXOIUT CyllecTBEHHOro cHkenus NF-
OKHCIISIFOILEH aKTMBHOCTH MUKPOQIIOPBI MPH HU3KUX TEMIIEpaTypax BOABI (Jaxke B
3MMHHX YCIIOBHSIX), a TaKkoKe MPH HAOMIONABIINXCS MATHKPATHBIX Pa3jInuusiX B CO-
nepxanun NF. [Ipeamonaraercs, 4To UIst CyIIECTBEHHBIX U3MEHEHUH aKTUBHOCTH
NF-okucnsonmx MUKPOOPTaHU3MOB HEOOXOMMO MPUCYTCTBHE BBHICOKUX KOHIICH-
tpauuii NF B Teuenue Oonee MIMTENBHBIX MPOMEKYTKOB BpeMeHH (OoJblie, yem
HecKonbKo cyToK) [Uneunckuii, Cemenenxo, 2001].

[Ipu paBHOMepHOM pacnpeneneHnn koHueHTpauuid NF B Mopckoil cpene pac-
YeTHBIE eKeMECIYHbIe TOTOKH UX MOTpedneHus OakrepusmMu B4 nepecunThIBaInCh
32 MHTEPBaJIbl B CYTKHU, YTOOBI OblJIa BO3MOYXHOCTH CPABHHUTD ITOJYYCHHBIC 3HAUCHHS
ckopocteit [IHY ¢ nureparypusiMu ganasiMu. Hanbonbmee konnaectso NF notpe-
Onsiercst Gakrepusimu B paiione 1 B oktsa0pe (0.601 mr NF/(i1 mec.), wmm 1.94x1072
mr NF/(1 cyT)), B paiione 2 — B utone u oktsiope (0.297-0.337 mr NF/(11 mec.), unu
9.58x1072-1.09x102 mr NF/(;1 cyT)), u B paiione 3 — B HiOHE, HOIOpe U JaeKabpe
(0.572-0.945 mr NF/(11 mec.), unu (1.91-3.14)x1072 mr NF/(;1 cyT)) (puc. 73). Beero
3aro[ B paiioHax 1—3 Gakrepuu B4 motpebisitotr B moBepxHocTHOM ciioe 1.379, 1.183
1 2.694 mr NF/i (COOTBETCTBEHHO €O cpeiHUMU cKopocTsimMu 9.01x1073, 5.53x10% u
1.26x1072 mr NF/(11 cyT) ¢ y4eToM npoA0/KUTEIBHOCTH NIeproa akTHBHOCTH B4 B
paitonax 1 u 2—3 cooTBeTCTBEHHO 5 u 7 MecsueB, uiu 153-e u 214-e cyT).

Merabonnueckre BbIIeIEHHSI MUKPOOPTaHU3MOB HCIIONB3YIOTCS IMHU B KaUueCTBE
MUTATeNbHBIX BELIECTB U MOBTOPHO BOBJIEKAIOTCS B 000pOT. C yueToM ycloBHi MOp-
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CKOH cpenbl B pailoHax 1-3 3a cueT MeTabonnueckux BoiaeneHnit Bl, coobmecTna
¢uUTOMIAaHKTOHA M 300IJIAHKTOHA 32 Tof co3aaeTcs B popme DON cooTBeTCTBEHHO
0.020-0.046, 0.140-0.312 u 0.055-0.234 r N/(™° rox).

MuHepanbHble KOMIOHEHTHI BB Takske 00pa3yloTcs 3a cueT akTHBHOCTH MUKPOOD-
raHu3MoB. bakTepuu 1 300IIaHKTOH BBIIEISIOT B pailoHax 1-3 B BuIe METaOOIUTOB
DIP B xonuuectse, paBHOM cooTBeTcTBeHHO 0.126-0.467 1 0.005-0.099 t P/(M* ron).

Merabonuueckue Boiaenenus NH, Gakrepusmu, (PUTOMIAHKTOHOM M 300ILIaHKTO-
HOM COCTaB/siOT coorBeTcTBeHHO 0.172-0.394, 0.041-0.094 u 0.023-0.101 r N/(m?
rox). 3a cuet oOpa3syroleiics B polecce MeTadoIn3Ma MUKPOOPTaHU3MOB MOUYEBHHBI
(omuH U3 IEPBBIX MIPOLYKTOB PA3IOKEHHUS OCIKOBBIX COSTUHEHHH ) KOTMYECTBO BbIIE-
nsiemoro NH, B Bozie B paitonax 1-3 cocrasmser 0.011-0.049 r N/(m° rox).

B paiionax 1-3 merabonnueckumu BeigeneHusiMu B1 u puronnankrona B popme
DOP o6pazyercs coorBerctBeHHO 0.032—0.117 1 0.099-0.280 r P/(™? rox).

OOmee obpasosanne NH, 3a cueT BHyTpenHeli Tpancopmanyuu bB B BonHo cpene
B paitonax 1-3 cocrapmsier 0.274-0.600 T N/(m° rox), a DIP —0.131-0.566 T N/(m? rox).
CooTHoleHre 00pa3yIoMmMXCs 32 c4eT BHyTpeHHel Tpancpopmainu bB munepans-
HbIX KoMrnonenToB NH, : DIP B paitionax 1-3 cocrasmser 1.9:1, 2.1:1 u 1.1:1 coor-
BETCTBEHHO.

IIpu oxucnennn NH, B Mopckoii cpente B paiionax 1-3 oOpasyercs B Gpopme Hu-
tputHoro N 0.021-0.060 r N/(m* ron), a npu okucnenuu NO, obpasyercs 0.010—
0.038 r N/(m* ron) nutparnoro N. Ha okucnenne NH, B paifonax 1-3 pacxomxyercs
coorBercTBeHHO 0.204, 0.110 1 0.073 r 02/(M3 ron), a Ha okucnenue NO, — 0.055,
0.026 u 0.011 r O,/(™’ rox).

Bropas cepust rpaduKoB MOKa3bIBa€T HHTEHCUBHOCTh €KEMECSIYHOr0 00pa3oBa-
HUs JeTpuTa ruapodbuontamu B equannax N, P u Si s paiionos 1-3 Tarapckoro
npoJi. DTH MIUTIOCTPALIMH NPEACTABICHBI B CICAYIOMINX JUPEKTOPHUSIX:

— «Jetrputr N 6mote»: DetrN 1-3 BIN (puc. 74), DetrN _1-3 FIN (puc. 75),
DetrN_1-3 F2N (puc. 76), DetrN _1-3 F3N (puc. 77), DetrN _1-3 Z1N (puc. 78),
DetrN_1-3 Z2N (puc. 79);

— «erput P Ouote»: DetrP_1-3 B1P (puc. 80), DetrP_1-3 F1P (puc. 81),
DetrP_1-3 F2P (puc. 82), DetrP_1-3 F3P (puc. 83), DetrP 1-3 Z1P (puc. 84),
DetrP_1-3 Z2P (puc. 85);

— «Jlerput Si 6uots»: DetrSi_1-3 B1Si (puc. 86), DetrSi_1-3 F1Si (puc. 87),
DetrSi_1-3 Z1Si (puc. 88).

3a cueT akTMBHOCTH MUKPOOPTaHU3MOB B MOPCKOM Cpefie HENMPEPhIBHO 00pasyeT-
cst getput. OCHOBHOM BKJIaJ B 00pa3oBaHUE JETPUTA BHOCIT OAKTEPHH U 300IUIAH-
kToH. Obmiee KonmuuecTBO oOpasyromierocss ND B yka3aHHBIX palloHaX COCTaBISIET
cootBercTBeHHO 1.915, 1.383 u 3.586 r N/(m® roxn) (puc. 74-79), npu 3TOM BKJIaj
Oakrepuii orieHeH paBHbIM 29.1-35.3 %, dutonnankrona — 22.3-24.4, 30011aHKTO-
Ha — 42.2-48.3 %.

KonmuectBo oOpazoBanHoro PD B paiionax 1-3 cocraBiseT COOTBETCTBEHHO
0.634, 0.395 u 1.496 r P/(m’ ron) (puc. 80-85), mpudem BkiIag OakTepuil, GUTO- U
300IIAHKTOHA COCTaBIISIET COOTBETCTBEHHO 64.0—66.2, 16.2-24.6 1 11.4-19.8 %.

3a rox B ¢popme SiD B Mopckoii cpene B paiionax 1-3 cozmaercs 3.586-9.288 ¢
Si/(m? rom) (puc. 86—88) u Bkiaa 6akTepuii, GUTO- U 300MIAHKTOHA OIICHEH PABHBIM
COOTBETCTBeHHO 33.3—46.2, 14.9-20.2 u 38.9-47.9 %. Coornomenue Si:N:P y 00-
Pa30BaHHOTO MUKPOOPTaHM3MaMH B CyMMe AETpPHTa MEHseTcS Ha ydacTkax 1-3 B
npenenax 7.4:3.0:1,9.1:3.5: 1, 16.1:2.4:1. CoorHomenue Si:N:Py nerpura, 06paso-
BAaHHOTO 32 roJl OaKTepHsIMU B yKa3aHHBIX pailoHax, coctasiuser 3.7:1.6:1, 6.5:1.8:1,
3.6:1.1:1, ¢puromnankronom — 7.3:3.1:1, 5.5:3.5:1, 6.1: 3.3:1, 300IJIaHKTOHOM —
26.4:9.7:1,31.0:13.0:1, 14.8:5.9:1 cooTBETCTBEHHO.
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B paitonax 1-3 3a cuer cemumenTtanuu exeronssie norepu PD, ND u SiD co-
craBisaoT coorBeTcTBeHHO 0.001-0.012 1 P/(M* Troxm), 0.014-0.091 r N/(M* rox) u
0.046-0.512 r Si/(m* rom). DTu MOTEpH B JCCSTKH ¥ COTHU pa3 MEHbIIE 00pasyroiie-
rocs B paifoHax 1-3 3a cueT aKTUBHOCTH MUKPOOPTraHU3MOB JIETPUTA.

B paiionax 1-3 npu pasnoxxenun ND B BoJgHON cpele co3aeTcsi OCHOBHOE
komryectBo DON (0.454-1.022 r N/(m* tox)), a 3a cuet pacmaaa PD obpasyetcs
0.074-0.161 r P/(m’ roxm) B hopme DOP.

[TomyueHHbIe IPU MOJEIUPOBAHUH JIAHHBIE CBUETEIBCTBYIOT O CYIIECTBEHHBIX
OTIMYHMAX B palioHax 1—3 yCIOBHH pa3BUTHSI MUKPOOPTaHU3MOB, TOTPEOICHHSI MU
MUTATEeNbHBIX BELIECTB, BBIACICHUN MPOAYKTOB MeTa0oIM3Ma U 00pa30BaHUM Jie-
tputa. Kak npaBuiio, B paifoHe 3 akTHBHOCTH npoueccoB ouorpanchopmannu bB
BBIIIIE, YeM B paiioHax | u 2, a B paifoHe 1 — BbIle, yeM B paiione 2. OHaKo Npu
CpaBHEHHMH 3HAYEHHUH TOJOBBIX TIOTOKOB BHYTPEHHHMX MPOLIECCOB TPaHC(HOPMALIUH
BB oOnapyxuBaeTcsi, YTO B KOJMYECTBEHHOM OTHOILIEHHMU €CTh MCKIoueHus. Ha-
npumep, B paiioHe 2 Ooyiee HHTEHCUBHO, 4eM B paiioHe 1, moTpebisiercs: 6akTepusi-
mu DOC u O,, a Taxke pa3sBUBAIOTCS NIPOLECCHI, CBA3aHHbBIE C y4acTHEM OaKTepuii
B1 B nukie Si; B cpaBHeHUH ¢ paiioHamu | u 2 B paiioHe 3 MeHee 3HaYMMBI TPO-
necchl okucurenbHoi Tpanchopmanuu popm N (UR mo NH,, NH, 1o NO, u NO,
no NO,). Cnenctsue Takux pasanyuil B BBIPAXKEHHOCTH MPOLECCOB OuoTpancdop-
Maiun bB — pa3HbIx ycnoBusx mposiBieHus peunkiauHra bB B paiionax 1-3, 4yto
0COOEHHO OTpa)KaeTCsl Ha B3aUMOCBS3AX MEXKIY XUMUUYECKUMHU U OMOIOTHYECKUMH
napameTpaMy MOPCKOH cpelibl B JIETHE-OCEHHHI TIEPHO, KOT/ia yCIOBUs OMOTpaHC-
¢dopmanu bB Hanbonee OnaronpusiTHEL, aKTHBHOCTh OMOMAacc HanOOJIbIIas, a CO-
nep:kanue oonpmrHCTBa BB B BoZie MUHMMAIBHO.

Bb1600b1 no pesynomamam ananu3a 0aHHvIxX
Moodenuposanus

OnbiT padoTel ¢ CNPSi-MOIeNbI0 MOKA3hIBAET, YTO OHA MOXKET CITY)KHTH CBOEO-
Opa3HBIM aHAJIOTOM BOAHOM YKOCHCTEMBI U HCIIOIBb30BaThCS B KAYECTBE HHCTPYMEH-
Ta JUI U3YYEHUs XapaKTEePHBIX 3a7a4, BOZHUKAIOIIUX MPH UCCICIOBAHUN BayKHEH-
IIMX BOAHO-IKOJIOTHUECKUX MPOOIeM (HarpuMep, TaKuX, KaK 3arps3HEeHHe BOTHBIX
9KOCHUCTEM, YCIIOBHS OKHCIMTEIBHOW TpaHC(HOPMALMK BELIECTB B BOTHBIX IKOCH-
cTeMax, CaMOOYHIICHUE BOJOEMOB, PEKUMBI U3MEHYMBOCTH KOHLEHTpALUH opra-
HOT'CHHBIX BEUIECTB U PEAKLUK BOIHBIX SKOCUCTEM Ha BO3pacTaHWe OMOTEHHOW Ha-
TPY3KH, U JpyTHE).

Tpanchopmanus BB coobmecTBoM MUKpOOPraHU3MOB (reTepoTpodHBIMHU OaK-
TepusiMH, (UTO- U 300IJIAHKTOHOM) B BoJax paiioHoB 1-3 Tarapckoro mpoi. MoxeT
M3y4aThCsl ¢ TIOMOLIBI0 UMHTAIIMOHHON ruaposkonorudeckoir CNPSi-monenu, tak
KaK B Hee BKJIIOYEHBI YKa3aHHbIE MUKPOOPTaHU3MBI, & TAKXKE OPraHnYeCKHe U MUHE-
panbHble coenuHenus opranoreHHbix aneMeHToB (C, Si, N, P) u NF. B pacuerax Ha
MOJIETIM UCTIONIb30BaHbl CPEIHEMHOTOJIETHIE HAOMIONCHHS 32 MEHSIOIUMHUCS B Te-
YeHHUe roJa NoKazaTeIsIMI MOPCKOH cpeabl (TeMIieparypa, OCBEIIEHHOCTh, Tpo3pay-
HOCTB, TNTyOMHA 3aJieraHus TEPMOKIIMHA). 3HAYeHHUsI [IepeHOCca BOJ MEKAY pallOHAMH
OLICHUBAJINUCH C IOMOIIBIO bepreHckoil okeaHnueckon TpexmepHon monenu. Llemns
pacueroB Ha CNPSi-mMonenu — nokasarb, KaK BIHSIET BHyTPUTOAOBast U3MEHYHBOCTD
yKa3aHHBIX MTOKa3aTeel COCTOSHUS MOPCKOH cpebl HA TUHAMUKY KOHIICHTPALMHA 1
BHyTpeHHHUe NIoToku BB, pazBuTie Onomacc MUKpOOPraHU3MOB H (JOPMHUPYIOIIUECST
3HadeHus ux OBIIL
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PacueTsl Ha TUAPOIKOTOTHUECKON MOJenH ObUTH BhIoaHEHsI ¢ maroMm 0.01 cyT
metonoM Pynre—Kyrra-4 ¢ yuerom MoppomMeTpruecKkux napameTpoB paiionos 1-3,
CPEAHEMHOTOJIETHUX NapaMeTPOB MOPCKOM CpeAbl ¥ IIOKa3aTesel epeHoca BOIHBIX
Macc uepe3 TpaHulbl paiioHoB, koHUeHTpauui BB B armocdepHoii Biare, B Bogax
Amypa (IOCTymaroT B CEeBEpHYIO yacTh Tarapckoro mpoi. — paiioH 1) u B Bogax
SImOHCKOro MOpS, TPaHUYaIIKX ¢ paiioHamu 2 U 3.

W3MeHeHus B TeUeHHE TOAa PACUETHBIX 3HAYCHUI KOHLEHTPALUH OPraHnIeCKUX
u MuHepasbHBIX bB (ocHoBa hopmupoBanus OBII) u 6Grnomacc MUKpOOPraHU3MOB
CBHUJICTENLCTBYIOT O TOM, YTO PalOHBI 1—3 CylIeCTBEHHO OTINYatoTCs (10 yCIOBH-
aM obecriedeHust MOpckoii cpeibl bB 1, cOOTBETCTBEHHO, Pa3BUTHIO MPOLIECCOB UX
ouorpanchopmannu). OFHAKO BBICOKass aKTUBHOCTh MHUKPOOPTaHU3MOB B BOAHOM
cpeze JIETOM COXpaHseTCsl Aake MPH HU3KHX OCTAaTOYHBIX KOHLEHTpauusix bB 3a
CUET MHOTOKPATHOH UX 000paYnBaEMOCTH.

Pesynprarel MoAenupoBaHus MOATBEPKAAIOT OTMEUEHHBIN paHee B IUTeparype
¢axT, 4yTo KOHLUEHTpaunu bB B MOBEPXHOCTHOM Ci10€ OBICTPO MCTOLIAIOTCS B TIE-
puoj uBeTeHus puromiankrona. B paiionax 1-3 ucromenue NH, mpoucxonur co
ckopocthio  (1.772-9.470)x10%, NO, - (1.286-3.917)x10%, NO, -
(0.905-5.179)x107* mr N/(1 cyT), DOP — (1.000—4.036)>x107* mr P/(;1 cyT). Pacue-
TaMH MOKa3aHo, YTO JIETOM MOBEPXHOCTHBIE BOAbI TaTapckoro mpoi. obenuens: bB
(B paitonax 1 u 2 ocobernno nmo DIP u DISi), Bo Bropyto MoJIOBHHY rojia B BOAax
paiionos 1-3 xonuenrpauuu NO, COOTBETCTBYIOT METOAMYIECKOMY IPEJIETy OOHapy-
JKEHUS (MM aHAJTUTUIECKUN HOJIB).

Brruncriennple cyMMapHble KOHIEHTpauu (GOopM OMOTEHHBIX 3JI€MEHTOB MOJIe3-
HO IPUMEHSTH MPH aHaJH3€ BHYTPUTOJ0BOM N3MEHYMBOCTH KOHIIEHTpanuii bB st
BBISIBJICHUS] 3aKOHOMEPHOCTEH AMHAMHUKH KOHIeHTpauuii BB, 00bsicHenus ponu co-
o01IecTBa MUKPOOPTaHU3MOB B MTOBEACHUH SKOCUCTEMBI M X yYacTHsl B IIpolieccax
Tpancpopmanun bB. Mcnonp3oBanue arpernpoBanHbIX (popm koHueHtpauuii bB
(cymMMapHOTO cozepKaHus HJIEMEHTOB B OMoMaccax, HaKOIJICHUS! BO B3BEIICHHOH U
pacTBOpeHHOI (popmax, a TaKkKe OOILEro coaepKaHus MJIEMEHTOB B BOTHOH cpejie)
0COOEHHO TOJIE3HO U OoJiee HATTIATHO AJIsl OOBSICHEHHsI 0COOCHHOCTEH TUHAMUKH U
NoCJIe0BaTEIBHOTO Mpeodpa3oBanust ogHuX ¢opM bB B apyrue. Ananns u3meHe-
HUsI KoHIeHTpauuii BB B Takux opmax mo3Bosnser 6o1ee TOYHO BBISIBUTH ITOCIIEA0-
BarelbHbIC CTaauK TpaHchopmanuuu bB, 3akoHOMEPHOCTH AMHAMHKH UX arperupo-
BaHHBIX ()OPM 3a EAMHUILY BPEMEHH, a TAKXKE B TEUCHUE ro0BOT0 IKKia. [Ipumepsr
TaKOT0 aHaJIn3a MPUBOASATCS B JaHHOW padoTe.

B memom pacuerHas BHYTPUroAoBas AMHAMHKA 3HAYEHUH arperupoBaHHBIX
KOHIIEHTpaLUil OMOTeHHBIX AJIEMEHTOB — CyMMapHBIX 0MOMacC MHKPOOPTaHHU3MOB
B enuHnuax N (SumNliv), P (SumPliv) u Si (SumSiliv), cyMMapHBIX KOHLIEHTpa-
U AIIeMEHTOB BO B3BelneHHoW (SumNpar, SumPpar u SumSipar) u pacTBopeH-
Holt (SumNdis, SumPdis u SumSidis) ¢opmax oOHapy)HBaeT MO BHEUIHEMY BHILY
ompenesneHHoe cxXoncTBo. OnHAKO UMEIOTCS U OTIMYHS, KOTOPBIE MPOSBISIIOTCS B
aMIUTUTYAaX KoJieOaHWH KOHUEHTPAUUH KOMIIOHEHTOB AJISl ONPEACTICHHBIX IEPHO-
JIOB CO CMEHOH 3KCTPEMAJIbHBIX UX 3HAUEHUI.

B ronoBoii nuHamuke B Bozax pailoHOB 1—3 BBISIBIICHBI pa3HbIe TEHICHIMN B ©3MEHE-
HUSX CyMMapHbIX KOHLIIEHTPALHii coeAnHeHu OnoreHHbIX aneMeHToB — C (TotCwat),
Si (TotSiwat), N (TotNwat) u P (TotPwat). 3Tu TeHIeHIINH OTIPEIeNTIOTCS COATaHCH-
POBaHHOCTBIO OCTYIJICHUSI Pa3HbIX bB 13 BHEIIHUX UCTOUHUKOB, HX AaKKYMYJISIACH
B BOJax PailOHOB W MOTEPsIMU (IPH  CEJMMEHTAIMM B3BEIICHHBIX ()OPM OMOTEHHBIX
9NIEMEHTOB M BhIHOCE BOAHBIMHU Maccamu bB B cocennme akBaropun). Ilpu anamuse
TOJOBOM AMHAMHUKH CyMMAapHbIX KOHLEHTPALUH COeANHEHNH OMOTEHHBIX IIEMEHTOB
MOXKHO B paiioHax |—3 BBIIETHTH MEPHUOAbI KaK aKTUBHOTO M3MEHEHUS (CHIKECHUS
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WM yBEJNNYEHHMs) KOHLEHTPAUK BEIECTB, TaK U MPAKTUYECKOTO OTCYTCTBHSI TAKUX
W3MEHEHUH ¢ COXpaHEHHEM IOCTOSHCTBA KOHLEHTpaUWi BemecTB (MM ux Koseba-
HUH B HE3HAUUTENIBHBIX mpeaenax). Cpenu cyMMapHBIX KOHLUEHTPAUUid COSAMHEHUH
OMOTeHHBIX AJIEMEHTOB HanOOJBIIYIO0 aMIUTUTYLy KojieOaHUI B TEUSHUE ToJa NMEeT
napameTp TotCwat. AHaJTM3 BHYTPUTOAOBBIX M3MEHEHHH B T€UEHHE ro/la CyMMapHBIX
KOHIIGHTPALUI COCANHEHUI OMOTEHHBIX 3JIEMEHTOB ITO3BOJISIET BBIACTIUTH X OOIIYIO
TEHJCHIMIO: K KOHILYy roJja MOcie BHYTPHUIOAOBBIX CE30HHBIX KojieOaHui UX comep-
JKaHue B pailoHe | MpaKTHYeCKH BOCCTAHABIMBAETCS, B paiioHe 2 OHO, KaK MPaBHJIO,
CHIDKaeTcs, a B palioHe 3 — yBennuuBaercs. Bo3pactanne cyMMapHBIX KOHLEHTpA-
i OMOTEHHBIX 2JIEMEHTOB B BOJAX paiioHa 3, OYEBUAHO, BBI3BAHO JOMHHHUPYIOILIUM
B OTJIETIbHBIE TIEPUOJIBI rofia MpUBHOCOM bB 13 cocemHnx paiiloHOB 1 BBIpasKEHHOM UX
AKKyMYJISILIMEH B BOJax 9TOTO paiioHa K KOHILY Tofa.

XapakTepHble Ce30HHbIE MAaKCHMYMBI B pa3BUTHH OMOMacC MHKPOOPTaHW3MOB (B
emuannax C, Si, N u P) popmupyrorcest B paitonax 1—3 B pasubie cpoku. Mx 3HaueHus ot-
JIMYAIOTCSl U MOTYT CMEILIAThCsl BO BpEMEHH (B 3aBUCUMOCTH OT paiOHa M OT SJIEMEHTA,
B KOTOPOM BBbIpaskeHa Ouomacca). IlepBeiit Makcumym 6nomace popMupyeTcs K Hadary
BECHBI (OIpeaessIeTcsl B OCHOBHOM YCJIOBHSIMU MPOTPEBA BOJHOMN Cpelibl), a BTOPOH — B
KOHLIE JIeTa—Havyajie oceHH (oOpasyercs BcaeacTBre kpyrosopora bB). st xapakrepu-
CTUKH pa3BUTHSI OMOMAcc MUKPOOPIaHU3MOB M MX OOECIIEYeHHOCTH CyOcTpaTaMu Mu-
TaHUSI MOTYT OBITh UCTIONIb30BaHbI AOTIOTHUTEbHBIE PACUETHBIE TIOKA3aTeNH (3HAUYCHUSI
Ouomacc, yaeabHbIe CKOPOCTH HX POCTa M 00LIei OMONPOIYKIHH).

PacueTHble 3Ha4€HHUs YIEIBHOM CKOPOCTH POCTa OMOMACCHI, K, MOI'YT MEHSATHCS
B mpenenax 0-0.1, 0.1-0.2, 0.2—0.3 u > 0.3 cyt '. Takue quana3oHbl K3MECHYHUBOCTH
3HA4YEHUH Kk, XapaKTepHU3yIOT COOTBETCTBEHHO HU3KYIO, CPEJIHIOI0, BBICOKYIO M OYEHb
BBICOKYIO OKHCIHTEIbHYIO aKTUBHOCTh M3y4aeMOW TPYIIBl MUKPOOPraHu3MoB. B
ciydae HeONMarompHusATHBIX YCIOBHU cpebl (IO TeMIepaTrype, OCBEIIEHHOCTH, MPo-
3pauyHOCTH BOAHOH cpefibl MIIH cofiepKaHuio B Hell bB) 3nauenus K, MoryT ObITh
OTpHLIATEIBHBIMU; 3TO O3HAYaeT OTCYTCTBUE YCIIOBHH ISl pa3BUTHUS OnoMacc, u ee
3HAUCHHE B pacCMaTpUBAEMBbIi IIEPHOJ] BPEMEHH JOJKHO CHIKATHCS.

s rereporpodubix Oakrepuii B1 nmeprnon Hanbosbieil akTHBHOCTH B pailoHe
1 npuxomuTcs Ha aBrycT-HOAOpL (konebanus K, B mpenenax 0.005-0.061 cyT);
B pailone 2 — Ha anpenb (u3Mmenenus K . B mpenenax 0.003-0.329 cyr') u Ha
cenTa0pb—nekabpn (K ., Menstorcs B mpenenax 0.021-0.049 cyr'); B paifone 3 —
Ha Maii-aBrycr (konebanus K, ot —0.015 10 0.044 cy1') u Ha ceHTAOpL—1eKabphb
(K5, =0.041-0.061 cyt ). Tennennuu usMeHeHuit 3HadeHuit K , B Hadane rona mo-
JOOHBI B paiioHax 1 u 2, B cepenHe roja OHU MOJ0OHEI BO BCeX pailoHax, a B KOHIIE
rojia OHU NIOJ00HKI B palioHax 2 u 3.

PasButne Onomaccel uroruiankrona F1 Hambonee akTHBHO B paiioHe 1 mpo-
MCXOJMT B anpesie—uioHe (M3MeHeHus 3HaueHuit K ot —0.455 1o 1.020 cyr') u B
ceHTsA0pe—HosA0pe (u3MeHenus 3HaueHuit K or —0.026 no 0.648 cyr'); B paiio-
He 2 — B sAHBape-MapTe (M3MeHeHus 3HaueHuit K _or —0.155 10 0.575 cyr') u B
ceHTAOpe—HosA0pe (u3meHenus 3Hadenuit K _ ot —0.023 mo 0.509 cyr'); B paitone
3 — TaxKe B AHBape-MapTe (M3MeHeHus 3HadeHui K ot —0.229 no 1.357 cyr') n
B ceHTAOpe—HOosA0pe (u3MeHenus 3Hadenuit K ., ot —0.027 1o 0.801 cyr'). C nayana
roga OnaronpusTHBIE YCIOBHUS pa3BUTHsS Bopopociei F1 ormeuatorcs B paiione 3,
BECHOH — B paiioHax | u 2, 1eToM ycioBus pa3BUTUs F1 MpakTHUECKH OJMHAKOBBI
B paiioHax 1-3, a OCeHbIO OHU MpPEANOYTHTENIbHEE B palloHaX | ¥ 3 B CpaBHEHUH C
paiioHoM 2.

Bbuomacca ¢uroranktona F2 B paiione 1 Hambonee akTuBHO (hopMmHpyeTCs B
anpene-mae (u3MeHeHus 3Hauenuit K ot 0.005 mo 0.550 cyt'); B paiione 2 — B
sHBape-MapTe (u3MeHenus 3Hadenuit K, ot 0.038 no 0.189 cyt'); B paiione 3 — B
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sHBape-MapTe (u3MeHeHus 3Hadenuit K ot 0.036 g0 0.517 cyr') u B centaOpe—
nexabpe (u3menenus snadenuii K ot 0.055 10 0.384 cyr'). C nauana rona ycnobus
pasBuTHa uToruiaHkToHa F2 Hanbonee OnaronpusTHLI B paiioHax 2 1 3, BECHOU U
JIETOM — B paiioHe 1, a oceHblo — B paiioHe 3 B cpaBHEHUH ¢ paiioHamu 1 1 2.

buomacca ¢uromnankrona F3 B paifone | HamOojee akTHBHO pa3BHBAETCS B
anpese-mae (u3meHenus sHauenuit K. ot 0.001 10 0.416 cyt ') u B MroHe-aBrycre
(u3smenenus 3nauenuit K, ot —0.149 10 0.435 cyr'); B paifone 2 — B anpene—mae
(n3menenus 3Hauenuit K ., ot —0.006 10 0.479 cyt'); B paiione 3 — Takxe B anpese—
Mae (u3meHenus 3Hadenuit K, or —0.003 g0 0.201 cyT') u B ceHTAOpe—OKTAOpE
(n3menenus 3Hauenuit K . ot 0.041 1o 0.132 cyt™'). Becnoit ycnosus Bo Beex paiio-
Hax OnarompusTHBI JUis pa3BuTHs GuToruiankToHa F3, B neTHuii neproxa oHu domnee
OnaronpusiTHBI B paiioHe 1, a oceHblo — B paiioHax 2 u 3.

Bbuomacca 3oomnankrona Z1 B paifoHe | pasBuBaercs Hamboliee aKTHBHO B
anpene-utose (usmenenus K, B mpenenax ot —0.247 o 0.964 cyr ') u B aBrycre—
Hosiope (u3menenus K, ot —0.207 no 0.360 cyt'); B paifone 2 — TaKxke B anpene—
utosie (usmenenus K, B npenenax ot —0.164 no 0.931 cyr') u B aBrycre-Hos0pe
(m3menenus K, o1 —0.119 10 0.290 cyt'); B paifone 3 — B sHBape—MapTe (M3MEHe-
nus K, B npenenax or —0.104 no 0.435 cyr'), B anpene-utone (u3menenus K, B
npenenax ot —0.254 1o 0.468 cyr ') u B aBrycre-Hos0pe (u3meHeHus K, B mpese-
aax ot —0.237 nmo 0.466 cyt'). BecHoil ycioBus aisi pa3BUTHS 300IUIaHKTOHA Z 1
HanOoJee OnaronpuaTHBI B paiioHax 1 u 2, a B paiioHe 3 Takue yCIOBHsI COXPaHSIOT-
sl BO BCE NEPUOJIBI TO/1a.

Buomaccel 3o0o0miankrtona Z2 B paiione 1 Hambonee akTUBHO Pa3BHUBAIOTCS B
anpene-utosie (usmenenus K, B mpenenax ot —0.337 no 1.002 cyT ') u B aBrycre—
oktsa0pe (u3menenus K, B mpenenax or —0.216 no 0.293 cyr'); B paitone 2 — B
anpene-utosie (u3menenus K, B mpenenax or —0.320 1o 0.920 cyt'); B paitone 3 —B
anpene-utosie (usmenenus K, B mpenenax ot —0.381 no 0.747 cyT ') u B aBrycre—
okTa0pe (u3menenus K, B mpezenax ot —0.209 no 0.418 cyr'). Becnoii 6naronpu-
ATHBIC YCIIOBHUS IS Pa3BUTHsI OMOMACCHI 300IUIaHKTOHA Z2 MMEIOT MECTO B paifo-
Hax 1-3, 1eTOM OHU CTAHOBSTCSI MEHEE OIaronpHUsITHBIMU B CPABHEHHH C BECEHHUM
nepuoaoM. OceHbIo YCIOBHS pa3BUTHI OMOMACCHI 300IUTaHKTOHA Z2 B LIeJIoM Ooriee
OnaronpusITHBI B paiiloHe 3 B cpaBHEHUH ¢ paiioHamu | u 2.

B paiionax 1-3 mepBblil meproj] akKTUBHOTO pa3BUTHs OMomacchl Oakrepuii B4 B
TedeHue rojia npuxonutcs Ha 123—144-e cyt. OH XapakTepu3yeTcst MaKCUMaJIbHBIMU
3HAYEHHUAMH Y/IeTbHOM CKOpOCTH pocTa Gruomaccsl, K ., PABHBIMH B pa3HbIX pailoHax
0.252 cyr". Ilpu cHmxenun 6uomaccel B4 snauenns K, cTaHOBATCS OTpHIATENb-
HBIMH, UX MUHHMAaJbHBIC 3HAYCHUSI B pailoHax 1—3 COCTaBISIOT COOTBETCTBEHHO
—0.061,-0.082 u—0.144 cyr ' (mpuxoxsitcs Ha 257-228-¢ cyt). [Ipu popmupoBanuu
BTOPOro MakcuMyma Oromaccsl Oaktepuit B4, koTopslii B paiionax 1-3 npuxonuTcs
Ha 286-¢, 279-¢ u 312-¢ cyT, HauboNbIIMe 3HAYEHUS K ,, COCTABIIAIN B yKa3aHHBIX
paitonax 0.158, 0.115 u 0.213 cyTt! coorBercTBeHHO. [Ipu HopMHUpPOBaAHHH TIEPBO-
r0 MaKCUMyMa B, OKUCIIUTENIbHAS MX aKTUBHOCTH BO BCEX MCCIIEIOBAHHBIX paiioHax
XapaKkTepHu30Ballach rpagalueil «BBICOKas», a PH BTOPOM MAaKCHMyMe — B palilOHax
1-2 1 3 COOTBETCTBEHHO I'PAallUsIMU «CPEIHSS» U «BBICOKAs.

Bpems 060poTa XUMUYECKHX U OMOIOTHUYECKUX MTEPEMEHHBIX COCTOSIHUS BOAHOM
cpenbl (T, CyT) MO3BOJSIET PACKPBITH MPOCTPAHCTBEHHO-BPEMEHHBIE OCOOEHHOCTH
JUHAMHUKHU UCCIeqyeMbIX Mokaszareneil. s XuMU4ecKux mepeMeHHBIX T Paccuu-
TBIBA€TCS B BUE OTHOLICHUS] MTHOBEHHBIX BEJIMYMH KOHIIEHTPAIMH BEIIECTB K MO-
JYJII0 CYMMapHOM CKOPOCTH UX U3MEHEHHS, a il Onomacc THAPOOMOHTOB — B BUJC
OTHOUICHHUS] MTHOBEHHBIX BETHUMH OMOMACCHI THAPOOHMOHTA K CyMMapHOH CKOPOCTH
BCEX MPOILECCOB, YYACTBYIOMIKX B ((OPMHUPOBAHUHU STOH OMOMAcChl. 3HaYeHUE T — Te-

3
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OpETHYECKOE BPEMSI, 32 KOTOPOE B KOHKPETHBII MOMEHT BPEMEHHU MOXKET ITPOU30UTH
MOJTHOE OOHOBJIEHHE MMEIOMICHCS B JAHHBI MOMEHT BPEMEHN KOHIEHTPALIMH Bellle-
cTBa (WM GMOMAacChl pacCMaTpUBAEMOro THAPOOHOHTA) TIPH JISHCTBYIOIIEM Habope
CKOPOCTEW M3MEHEHHS JaHHOTO MOKa3aTes.

Jns aHanM3a M3MEHEHMsl 3HAYCHUH T ISl THUAPOOHMOHTOB YCIOBHO BBIACICHBI
MepHObl C XapaKTepHBIMU AMAlla30HaMH U3MEHEHHUH ATOro mapamerpa: 1) 3uMHUIA
(aHBapb—(eBpanb—MapT); 2) BECEHHUH (MapT—ampenb—Maii); 3) JIeTHuil (MioHb—
aBrycr); 4) oceHHUi (CeHTIOpb—HOSOpE) U 5) mepexon K 3ume (1exkadpn). Ce30HHbIE
KoseOaHusl 3HaYeHHH BPEMEHH 00opoTa OMoMacchl reTepoTpodHbIX Oaktepuid Bl
(T,,) ONPENENAIOTCS BHYTPUTONOBBIMU H3MEHEHHAMH TEMIIEPATYPhI BOJIbI M KOHLICH-
Tpauuii BB, npuxonsammxcs Ha equHuiy ouomaccel B1. i paiiona 1 B 3uMHUI 1
IIEPEXOMIHBIN OT OCEHH K 3MME MEPHOJIbI 3HAYEHHS T, UMEIOT O0JIEE BHICOKHE 3Hade-
Hus (coorBeTcTBeHHO 22.12-38.06 11 13.14-20.90 cyT) B cpaBHEHUU ¢ palloHaMH 2 U
3 (COOTBETCTBEHHO JUIsl 3MMHETO MEepPHOJia 3HAYCHUSI T,, COCTABIISIIOT 12.32-30.31 u
1.68-12.31 cyT, a a5 mepexoqHoro K 3uMe nepuona — 7.96-15.12 u 6.52-8.01 cyr).
JL11st BECEHHETO, JIETHETO M OCEHHETO NEPHO/IOB 3HAYEHHS Ty, IS PAHOHOB 1-3 B Lie10M
OTIIMYAOTCS MaJIo, ¥ OOIIKE JUIS STHX IEPHOIOB NPEEIbI KONEOaHuUH T,, COCTaBISAIOT
2.77-20.27,7.58-13.63 1 5.20—12.37 cyT COOTBETCTBEHHO JUIsl YKa3aHHBIX paliOHOB.

O6opot 6uomaccel NF-okucsiromnx 6akrepuii B4 B nemnom Gosee OBICTpEIA,
yeM y B1. CooTBeTcTBEHHO [UIsi paiilOHOB 1—3 BBISBJICH U MEHBLINI Pa30poc 3Ha-
YEHUH T,, B pasHble nepuoabl roxa. O0mue 1 paiioHoB 1-3 3Ha4YeHUs T,, Me-
HAIOTCA B cieAyromux mpenenax: 1.25-6.91, 1.14-6.32, 1.14-5.02, 1.39-4.48 u
1.91-8.36 cyT COOTBETCTBEHHO B 3UMHHI, BECEHHUH, JCTHUN, OCCHHUHN U Mepe-
XOJHBIN K 3UM€ NEPUOIBI.

KoneGanus 3HaueHuil Ty GUTO- U 300IUIAHKTOHA OMPEACISIFOTCS KOMIUIEKCHBIM
BIMSHUEM (DAKTOPOB (TeMIIEpaTypa BOABI, COOTHOLIEHHE OMOMAacca/KOHIEHTPALHS
BB, cyTouHble M3MEHEHHUsI OCBEIICHHOCTH U MPO3PavyHOCTh BOIHON Macchl). [loaTo-
My 3Hau€HHS T IJIAHKTOHHBIX OPraHU3MOB BO BCE CE30HBI rofla XapaKTepH3YIOTCS
OOJBLIMM CIIEKTPOM M3MEHUYMBOCTHU, HO Y KXKIOH IPYIIIbI ITTAHKTOHHBIX OpTraHH3-
MOB MMEIOTCS CBOM XapaKTEpHBIE MpeAesbl. Y JUaTOMOBBIX Bopopociei F1 obmue
IJIs. paiioHOB 1-3 mpenensl u3MeHenus T, cocrapuswor 1.12-32.15, 1.07-26.62,
2.06-21.53,0.89-20.64, 1.16—27.48 cyT COOTBETCTBEHHO B 3UMHUI1, BECCHHHUIA, JIET-
HUI, OCCHHUH U NIEPEXOHBIN K 3UME IIEPUOABL.

Obopot 6uoMacchl (HUTOIIAHKTOHA F2 ocyIecTBisieTcs B IEJIOM MEAJICHHEE,
ueM (uromnankrona F1. B paiione 1 oGopor 6uomaccel duromnankrona F2, 1.,
BO BCE MEPHOJBI rojla MPOUCXOIUT MEAJICHHEEe B CPaBHEHHHU C paiioHamu 2 U 3, a
B palioHe 3 OH ocymecTBisieTcs: ObicTpee, YeM B paiione 2. [IpakTuuecku momo6-
HbIE 3aKOHOMEPHOCTH BBISBJICHBI B U3MEHEHHH 000p0oTa OroMacchl (PUTOIIAHKTOHA
F3 (oH ocyiecTBisieTcs MEIICHHEE B CpaBHEHUU ¢ 00opoToM Ouomacce Bl u F1).
3Ha4yeHus T, U T, CONOCTABUMBI TOJILKO B JIETHHI IIEPHOJI, OJHAKO M B OTOT CE30H
WHTEHCUBHOCTH 00opoTa Ouomacc F2 u F3 cymecTBeHHO HIKE, YeM 000pOT OHMO-
Mmacchl puTornankrona F1.

O060opoT GHOMAaCCHI PACTUTENFHOSAHOTO 300IUIAHKTOHA Z1 B 1IeIOM CONOCTaBUM
¢ oboporom 6uomaccel purTonnankrona F1. B paiionax 1 u 2 3umoii 3HaueHus T,
MEHAIOTCS B conocTaBUMbIX mpenenax (10.21-34.08 cyT); BecHOIl Takasi TeHACHIUS
COXpaHseTCs pU MEHBIIEM JMana3one u3Menenuii t,, (1.19-13.08 cyT). B paitone
3 3uMoii u BecHOH 0bopoT 6uomaccel Z1 ocymiecTBisercss ObicTpee, a 3HAYCHHUS
T,, B YKa3aHHbBIE CE30HbI KOJEOIIOTCS COOTBETCTBEHHO B mpenenax 3.45-16.32 u
2.31-7.67 cyr. Jletom 1 oceHblo B paiioHax 1-3 060opoT Ouomaccel Z1 mpoucxoquT
MPUMEPHO C OAMHAKOBOW MHTEHCHUBHOCTBIO: OOLIHE MpeAesbl KoeOaHuil 3HaYeHUH
T,, B yKa3aHHbIE C€30HbI COCTaBIISAOT 2.18—15.81 1 2.20-15.64 cyT COOTBETCTBEHHO.

77



B nmepexomHblii OT OCEHU K 3UME MEPHOJ CKIaIbIBAIOTCS pa3HbIe YCIOBUS 000poTa
Oouomaccel Z1: B paiioHe 1 HHTEHCHBHOCTB €€ 000pOTa CYIIECTBEHHO 3aMeIIeTCs,
B palioHE 2 9TO 3aMeUIeHHE BBIPaKEHO HE CTOJb 3HAYMMO, a B paiioHe 3 00opoT
Ouomacchl Z1 yckopsiercst. 3Ha4€Hus T, I pPaioHOB 1-3 B 3TOT NEPHO MEHSIOTCS
COOTBETCTBEHHO B mpenenax 11.70-22.98, 5.14-11.98 u 2.31-5.11 cyT.

B paiionax 1-3 Tonbko J1eToM yciIoBHs 000poTa GMOMacChl XUIITHOTO 300TUIAHKTO-
Ha Z2 CONOCTaBUMBI C TAKOBBIMH IS 300IU1aHKTOHA Z1. J{71st aTOro nepuona oOmuii
IS palioHOB JIMana3soH Kojebanui T, cocrasnser 1.61-13.82 cyr. O6opor Gruomacc
72 B npyrue nepuoibl rofia OCYIECTBIsIETCsl MeAIeHHee, yeM o0opot duomacc Z1.

[Hony4ennsie o pe3ynsratram pacyetoB Ha CNPSi-Mozenu janHsle o BpeMeHaMm
obopota BB, 1, ObuIM aHaNM3UPOBAHEI IS BBISBICHUS OCOOEHHOCTEH KPYroBopoTa
anemenToB (N, P, Si, C B XUMHYeCKUX KOMIIOHEHTaX) WIH OTAeNbHO GopM HX Ha-
XOXKAEHUS (PaCTBOPEHHBIX, B3BEILICHHBIX, OPraHMYECKUX, MUHEPAIIbHBIX ), & TaKKe
pacrpeiesieHdsl 3Ha4YeHUH T 10 palioHaM M ce30HaM rofa. [Ipu 3Tom akueHT ObLT
C/IeJaH Ha aHaJIN3 3HAUYCHHH T (Ha HIJKHEM M BEPXHEM JHara3oHax ero KoieOaHui,
UX aMIUTATYI U CPETHHUX BEIWYMH) IJISl OTACIBHBIX MEPEMEHHBIX B PAa3HBIX HCCIIe-
JlyeMBIX pallOHax.

[Torennman kpyrosopora bB myuiiie packpbIBaoT 3HaUEHHsI HUXKHETO MTpeziera Ko-
nebanuii 1. Pacionoskenne bB B eBBIX 1 MpaBbIX CTOPOHAX PSIIOB, BEICTPOCHHBIX T10
BO3pACTaHUIO 3HAYCHUH MX T, OTIIMYAETCS JOCTaTOYHOM CTaOMIBHOCTBIO U B IIETIOM
MaJio 3aBUCHT OT Iepuona roaa. B neBoil cropoHe psinoB T (HAMMEHbBIIHNE UX 3HAYe-
HUA) cocpenoroueHsl BB, xapakTepusyrommecss HEOONBIIMM COEp)KaHUEM, JIETKO-
BKJIFOYaeMbIe B 000pOT TMAPOOMOHTAMH, aKTUBHO YYaCTBYIOLIHE B KPYTOBOPOTE H
NpeTepIIeBAIOIIME TIOCIEI0BATENIbHYIO OKUCIUTENBHYIO TpaHC(HOpMaHio U3 OTHOM
¢opmer B ipyryro. K takum Bemecrsam otHocstes NH,, NO,, DOSI, SiD, ND, PD.

B mpaBoii yactu psoB T (HauBBICIINE UX 3HaYeHNUs) pacmonaraiorcs bB, xapak-
Tepu3yeMble MOBBIIICHHBIM COJEP)KaHUEM B BOAHOW Cpelie M JOCTATOYHO CTaOMIIb-
HBIMH YCJIOBUSIMH IOCTYIUIEHHSI U3 BHEIIHHX HMCTOYHUKOB. B OTHenbHbIE ce30HBI
MOCJIEI0BATEIBbHOCTD UX PACTIONIOKEHMSI B ITPaBOi CTOPOHE PAZOB T MOXKET MEHSATh-
s U3-32 BO3MOKHOM CMEHBI BIUSIOMIMX HA UX COACP)KaHUE U pachpeaeicHue Gax-
TopoB. Yale B mpaBoii CTOpOHE PSAOB T OOHAPYKUBAIOTCS TAKHE KOMIIOHEHTBI, KaK
DON, DIP, DISi, DOC, NF, O,,.

Haubonee OvicTpsiii kKpyroBopoT bB nponcxoaut B paiione 3 (xapakrepusyercs
B 11eJI0OM 0oJiee BHICOKMMH B OTAEJIbHBIE MECSIbI 3HAUCHUSAMHU TEMIepaTypbl BOJBI
B CpaBHEHUH ¢ paiioHamu | u 2), a Haubonee MeUIEHHBIA X KPYTOBOPOT — B Ce-
BEpPHOM paifoHe 1 (37ech cpeHeMeCUHbIe 3HaYeHUsI TEMIIEPATYphl BOABI B LIETIOM
HIDKE, 4YeM B paiionax 2 u 3). B netnuii nepuon, koraa o6opot koHueHTpanuii 6B B
LEJIOM BbIlIE, HanOoJiee MHTEHCUBHO Pa3BUBAETCsI 00OPOT AETPUTHBIX (ppakiuid u
MUHEPaJIbHBIX KOMIIOHEHTOB OMOTEHHBIX 3JIEMEHTOB 32 CUET aKTHMBHOTO BOBIIEYE-
HUSI BEIIECTB MUKPOOPraHW3MaMH B OMOTEHHBIH KPyrOBOPOT M B OKHCIHTENbHYIO
Tpancopmanuio. [locaenoBareIbHOCTD PACTIONIOKEHUS! XUMUYECKIX KOMIIOHEHTOB
B psiiax 3HaYCHUH T (BEPXHUX MPEIEIOB UX KOJeOaHMA, aMILUTUTY ¥ CPEIHUX 3Haue-
HUI1) OIMHAKOBA 3UMOM M B IEPEXOAHBIN MIEPHOJ OT OCEHH K 3UME.

PazButne mukpoopranusmoB (B1, F1, F2, F3, Z1 u Z2) no pe3ynsraraMm pacde-
TOB Ha MOJIEJIM MOJKHO OXapaKTE€PHU30BATh BHIYUCICHHBIMH (Ha OCHOBE BHYTPEHHUX
MOTOKOB BELIECTB) €KEMECSYHBIMH M To0BbIMH 3HaueHusiMu ux OBl B ennHMIax
N, P, C u Si. B paifonax 1-3 oTHomeH#e rooBo# MPOAYKINN OaKTepril K IepBUY-
HOHM mpoaykuuu B eauHUnax N cocraBisieT cootBercTBeHHo 1.4:1, 0.9:1 u 1.3:1,
a B enununax P — 2.4:1, 2.2:1 u 2.8:1. OTHOIIEHUS 3HAYECHUN TOJOBOM MEpPBUY-
HOW NPOAYKLMH, OBHFl + OEHFZ + OBHFS, K TOJOBOW NPOAYKIMU 300IJIaHKTOHA,

OBII,, + OBIL,,, B emununax N cocrapisror coorBeTcTBeHHO — 0.75, 1.12 1 0.62,
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a B enunuuax P — 2.77, 3.92 u 1.42. BrigBieHHbIE COOTHOLICHUSI 3HAYECHUHN TMPO-
OYKIUU MUKPOOPTaHM3MOB OTPa)KalOT OTINYMS B BO3JACHCTBUM (PAKTOPOB CPEIHI,
ycaoBuil GopMHUpOBaHHS OMOTEHHOW HArpy3KH U peuukinHra bB B nuccinenoBanHbIX
paiionax Tarapckoro mpoi.

Habntonenus mokaspIBatoT B pa3BUTUH (PUTOIIAHKTOHA B TEYEHUE IO/a 1B MaK-
cumyMma OBIT — BecHoii (MapT—Maii) 1 0CeHBIO (OKTSIOpb—IeKaOph); B FOXKHOW 4aCTH
Mopsi OHM (PUKCUPYIOTCS paHblle, a B ceBepHol (Tarapckuii mpod.) mozxe. Pe3ynb-
TaThl MOACTUPOBAHHS TTOATBEPIKIAIOT 3TH (DAaKThl: HAUOOJIBILINE B TEUSHHUE TO/1A 3HA-
YEeHUS MPOAYKIMH (PUTOIIIAHKTOHA MPUXOMASATCS TaKKE Ha YKa3aHHbBIE MECSIIbI.

BrruncnenHble Ha OCHOBE ITOTOKOB BEIIECTB [T OTACIBHBIX MECAIEB U B LIEJIOM
3a rox 3nayenus OBII_,, OBII_, u OBII , coBnanaror ¢ UMEMUMHUCS B JIUTEPATYPE
ouenkamu. Ilepecunrannsie B enquuuubl C snavenus BII , nns paiionos 1-3 B mae
cocrasmsitor 2.0741, 0.5471 u 0.2113 r C/(m? cyT) u 1us Bcero Tarapckoro mpoit. —
2.8325 r C/(m? cyT), B utone — 0.7428, 0.4305 u 0.2442 r C/(M? cyT), B OKTSIOpe—
Hosiope — 0.385, 0.106 1 1.800 r C/(M? cyT), 9TO COMNIACYeTCsl C HEMHOTOYHCIICHHBI-
MU 3KCIIEPUMEHTAIbHBIMU OLleHKaMHU. COOTBETCTBUE BHIYMCICHHBIX 10 BHYTPEHHUM
norokam bB 3uauenwmii bIl, ¢ npeacTaBieHHbIMU B TUTEPATYPE IKCIICPUMEHTAIb-
HBIMH OLIEHKAMH — CBUJIECTENBCTBO HAJICKHOTO KOJTMYECTBEHHOTO BOCTIPOU3BEICHHS
MOZETIbI0 OMOTUAPOXUMHUYECKUX B3aMMOJCHCTBUI KOMIIOHEHTOB, OIPEICIISIOIINX
XapaKTepHbIe CBOMCTBAa MOPCKOH Cpellbl B IaHHOM paiioHe SIMOHCKOTO MOpSL.

o pesynsraram pacueToB Ha MOJENH OLEHEHBI 3HaYeHMs TO0TOKoB BB npu Hemno-
CPEICTBEHHOM Y4aCTHH MUKPOOPTaHW3MOB (B YaCTHOCTH, MOTpeOIeHHE CyOCTPaToB MH-
TaHWsl, BbIACICHUE MPOAYKTOB OOMEHA BELIECTB B BOJHYIO Cpey, 00pa3oBaHKe ACTPUTA
1 Bblefianue OakTepuil, PUTOIUIAaHKTOHA U PACTUTENBHOSTHOTO 300MIAHKTOHA XHUIITHBIM
300IIIAHKTOHOM) ISl XapaKTEpPUCTHKU YCIOBHI TpaHcdopManuu 1 kpyrosopora bB B
pasHbIX paiioHax. B paiionax 1—3 rereporpodusie 6akrepun Bl B popme DOC notpe-
OmstroT cooTBeTCTBEHHO 6.423 6.632 11 10.251 r C/(M? rox), motpebnenue nmu N cocTas-
nstet 1.954,0.762 u 1.742 r N/(m rom), a P — 0.695, 0.467 u 1.716 r P/(m* rom). BecoBoe
cootHomrenne kommuectB C:N:P, morpebnsiembix Oakrepusimu Bl 3a rox, cocrasmuser
9.2:1.5:1, 14.3:1.6:1 1 6.0 :1.0:1 cooTBeTCcTBEHHO B paifoHax 1-3.

HOTpe6J'IeHI/Ie munepanbioro N, N . coobmectsom uromnankrona (F1 +F2 +F3)
cocrasinset 0.739, 0.571 u 1.290 r N/(M roJl) COOTBETCTBEHHO B paiionax 1—3. Jlo-
a5 norpednsemoro N . kamoi rpynnol (pUTOIIaHKTOHA B pakione 1 cocrasiser
cootBeTcTBeHHO 41.3, 44.8 1 13.9 %, B paiione 2 — 43.3,45.2 u 11.6 %, B paiione
3-25.5,50.4124.0 %.

NH, u NO, — ocHOBHBIE MUHEpaIbHBIE (pakimy N, TOTpebsieMble GHTOIIAHKTO-
HoM. B paiionax 1-3 norpebnenne puromnankronom NH, cocrasnser 0.388, 0.302
1 0.643 r N/(m’ ron) coorserctenHo. [ons F1 B norpe6nenun NH, B paiionax 1-3
cocrasiseT 34.0,29.5u14.9 %, F2—45.4,41.4u151.9 %, aF3—20.6,19.2u 182 %
coorsercTBeHHO. [lorpednenne NO, coobuiecTBOM (DMTOIIAHKTOHA B pakioHax 1-3
cocrasistet 0.286, 0.231 u 0.501 r N/(m* rox) cootBerctBerno. Ha nomio F1 B paiio-
Hax 1-3 npuxonurcs 53.5, 58.9 u 21.6 % obmiero norpebnenus NO,, a nonu F2 u F3
coctaBisiror 40.6, 39.8,44.3 % u 5.9, 1.3, 34.1 % cooTBEeTCTBEHHO.

Cymmaproe notpednenue XP (DIP+DOP) coo0mecTBOM GUTOIIIAHKTOHA B paii-
oHax 1-3 cocraBmsier coorBercTBeHHO 0.289, 0.206 u 0.582 r P/(m® rox), npuuem
B ¢opme DIP morpebnsiercst B ykazanubix paiionax 81.0, 72.3 u 94.2% u B dopme
DOP — 19.0, 27.7 u 5.8 %. Ot o6mero norpedienust DIP na nomto F1 npuxomurcs
55.6,67.8 u 52.7 %, F2 —34.2,37.6 1 30.8 % u F3 — 10.3, 8.1 u 16.4 % cootseT-
cTBeHHO B paiionax 1—3. Jlons norpednsemoro DOP ot obiero ero norpedieHus
cocrasisteT qaa F1 34.5,31.6 1 20.6 %, F2 —61.8,63.2u1559% uF3—-4.0,53u
2.4 % B paiionax 1-3.
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[orpebnenne DISi nuaromoBsiMu Bomopocisimu F1 B paiionax 1-3 cocrasuser
0.979, 0.607 u 1.706 r Si/(mM® rox) cooTBeTCTBeHHO. [T HUX OTHOIIECHHUE MOTpE-
6nennbix DISi : : 2P cocraBnser 6.6:2.0:1, 5.1:2.1:1 u 5.8:1.1:1 B paitonax 1-3.
CooTHo1IeHHE HOTpe6J1ﬂeMHx N _:ZP COO6IJ_[eCTBOM ¢$uTONNaHKTOHA I paiio-
HOB 1-3 cocrasmser 2.6:1, 2.8:1 u 2. 2 1 COOTBETCTBEHHO.

[orpebnenne N coo61ueCTBOM 300IJIaHKTOHA, Z1 + Z2, B paifoHax 1-3 cocras-
asiet 0.937, 0.700 u 2.090 r N/(m3 rox), a P — 0.101, 0.053 u 0.412 r P/(m® rox) co-
orBeTcTBeHHO. CooTHomreHue N : Py cyOerpaToB, moTpeOiisieMbIX 300TUIaHKTOHOM,
cocrasnseT 9.3:1, 13.2:1 u 5.1:1 B paiionax 1-3 cOOTBETCTBEHHO.

Mertabonnueckumu BoiAeneHussMu B1, coobmecTBa GUTO- 11 300MIaHKTOHA CO3-
natorest B popme DON 0.020-0.046, 0.140-0.312 u 0.055-0.234 r N/(m* ron) co-
orBeTcTBeHHO. OcHOBHOE KomuyecTBO DON (0.454—1.022 r N/(m* ron)) co3maeTcs
B BOJHOH cpene npu paziokennn ND. B pafionax 1-3 meraGonudecKuMH BhIJie-
nenusimu Bl u ¢uromnankToHa, a Taxke 3a cuet pacnana PD no DOP oGpasyercs
cootBercTBeHHO 0.032-0.117 1 0.099-0.280 u 0.074—0.161 r P/(m* ron). bakrepun
B1 u 300mnankToH (Z1 + Z2) B Bune DIP Beinernsitor B paiionax 1-3 0.126-0.467 u
0.005-0.099 r P/(M* o) COOTBETCTBEHHO.

B mopckoii cpeze 3a cueT akTHBHOCTH MUKPOOPTaHU3MOB HENPEPBIBHO 00pasy-
etcst netput. Obmiee kommdecTBo oopazoBanHoro PD B paiionax 1-3 cocrasmuser 0.634,
0.395 u 1.496 r P/(M* ron) cooTBeTcTBEHHO (BKJIaa OaKTepHii, (PUTO- U 300IUIAHKTOHA
cocrassieT 64.0-66.2, 16.2-24.6 u 11.4-19.8 %), a xonuaecTBO 00pazoBanHoro ND
cocrasistet 1.915, 1.383 1 3.586 r N/(m* rox) (Bkiaa Gakrepuii orieHeH paBHbIM 29.1—
35.3 %, purorutankTona — 22.3-24.4 %, 30oruiankrona — 42.2—48.3 % coOTBETCTBEH-
HO). CyMMapHbIe €KeroJHbIe OTEPH JETPUTA MIPU €ro CEAMMEHTALUH B IECATKH U
COTHHM Pa3 MeHbIIe 00pa3yIoIIErocs Mpy pa3BUTHH OMOMAcC MUKPOOPTaHU3MOB.
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