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ITPEAUCJIOBUE

B pesyabrare pacmimpeHHss X03SHCTBEHHOH AeSITeNLHOCTH YeNOBEKa
B psile cJyyaeB INPOHCXOASIT BeCbMa 3HAUHTEJbHBIE H3MEHEHHWS Ka-
YyecTBa BOJ B BOJOEMAax Pa3/jMYHOrO THIA H BOAOTOKAX, BHIpaxkKalo-
ugHecss B HX 3BTPO(HUPOBAHHM, 3arPs3HEHHH, YMEHbUIEHHH NPOAYKTHB-
HOCTH H T.1. YIOBJETBOPEHHEe NOTPeGHOCTel B IHINEBOM GeJKe BO3-
MOXHO JIHWIb [PH  YCJAOBHH  II€JE€HANPABJIEHHOTO  YBeJHYEHHS
NPOAYKTHBHOCTH BOJOEMOB, YMEHHs ONpee]siTb HOPMH BbLJIOBA DHIG,
Gecro3BOHOYHBIX KHMBOTHBIX, BOHOPOC/eH, 3(p(OEKTHBHOIO BeLEHUS
X03sIHCTBa aKBaKyJbTyphl. BosHHKJA HacTosiTeNbHas HeOGXOXHMOCTD
B NPOTHO3HPOBAHWHM BO3MOXKHBIX H3MEHEHHA B 3KOCHCTEMAaX M HX IO-
CJE€CTBHH NPH HHTEHCHBHOM BO3JAEHCTBHM XO3SHCTBEHHOH AeATEJbHO-
CTH 4HeJIOBEKa Ha BOMOEMHl H BOAOTOKH. Pellienne 3THX BaKHEHIIHX
npoGiieM HEBO3MOKHO 6e3 KOJMYECTBEHHOrO ONMHCAHMS POJH MOMYJsi-
IHA OTAENbHBIX OPraHH3MOB M HX COOGLIECTB B OGLIHX IPOLECCAX
KPYroBopoTa BeluecTB H TPaHCHOPMAalHH IHEPTHH B BOJHBIX KOJOMH-
YECKHX CHCTEeMaX, a TaKkKe OLEHKH B3aHMOCBSI3H CTPYKTYPH U (YHK-
HHOHHPOBAHHsI 3KOCHCTeM. TeopeTHYecKHe OCHOBBI 3THX BOIPOCOB HC-
C/elyloTesd B NPOAYKIHOHHONH T'HiPOGHONOTHH.

llpennaraemast unrarenio MoHorpadus mpeiacTaBiseT co6oil 0630
COBPEMEHHBIX 3HAaHMA B 00JIaCTH TPOAYKLUHOHHOH TrHAPOGHOJIOTHH,
KaXXABlil M3 PasfiesloB KOTOPOH B HacTosililee BpeMsi Pa3BHBaeTcsi K4K
CaMOCTOsATe/IbHOE HampaBJieHHe TuapobHosioruyeckoii Hayku. B cuay
3TOTO aBTOP paccMaTpPHBaeT cBoOw PaboTy He GoJiee KAK BBeleHHE
B NPOAYKHHOHHYIO THAPOGHOJNOrHIO, KOTOpPasi, 0 €ro MHEHHIO, SBJS-
€TCsl OCHOBOH cOBpeMEeHHOH T'HAPOGHOJIOTHH.

B ocHoBy MoHOrpadmm mnosoxen Kypc Jexuuil, KOTOpEE aBTOD
unTaer B JlenunrpaackoM H KpacHosipckoM yHHMBepCHTeTax, a Takke
pPe3ybTaTHl HCCAENOBAHMHA COTPYAHHKOB JabOPATOPHH MPECHOBOAHOM
H 3KCINEDHMEHTAJIbHOH THAPOOGHONOrHH 300JIOTHYECKOrO HHCTHTYTa
AH CCCP, B roropoii aBTop pa6oTaeT B HacTosilEee BPeMsl.

B kaxpnoM pasnesne KHHIH NPHBOASTCS MPHMEpPH CMOCOGOB pacyera
KOHKDETHBIX CHTYalHH, a TaKxXKe HCIIONb30BaHHS KOJHYEeCTBEHHBIX
3aBHCHUMOCTEH JJIsi PeIIeHHs] OTAEJbHBEIX BOIPOCOB H 3ahay.

ABTOp MPHHOCHT HCKpeHHIOK GaarogapHocTh uui.-kopp. AH CCCP

T, . Bnﬂﬁepry‘, B. B. Byawony, A. A. ¥Ymuosy u B. B. Boratosy

3a UEHHble 3aMeYaHHs, CAeJaHHble HMH [PH NPOYTEHHH DYKOMNHCH
UM OTACJbHBEIX ee pasnenos, a Takxke B. I'. Baacosoit u O. T'. [MTapm-
KOBOH 3a NOMOIIb NPH NOATOTOBKE PYKONHCH K IEUYaTH.
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BBEJEHHE

OCHOBHBIE TTOHSATHSA

THAPOGHOMOTHS, UK SKOJOTHS THAPOCdEpHl, HIM THAPOIKOJNOrHHA, TaK
e Kak H 9KOJIOTHS — HayKa O HaJOpraHu3MeHHBlx ¢opMax OpraHusa-
[HH JKH3HH,— H3yyaeT BOJHEIE 3KOCHCTEMBI, HCCJEAYeT HX CTPYKTYPY
HOHHPOBAHME C LE&JNbI0 YIPaBJEHUS UMH.
! q)lgHI;:upoGEonornu pamblile, 4eM B SKOJOTHH CYLIH, Hayajoch H3Y-
geHue HaJOPTAHU3MEHHBIX GHocHcTeM (IJIaHKTOHA, GeHroca, HEK-
ToHa M T.A.). MHorue OCHOBHbI€ MOHSTHS, IIHPOKO ncnogbsyeMble
B COBPEMEHHO! JKOJIOTHH, TakHe, HallpUMep, Kak 6romacca, HoueH(:xsa{
NPOAYKLHs, TPodHUecKHe YPOBHH H AP., OBLIH c(hopMyJHPOBAHEL
OCHOBAHHH H3y4YeHHs JKH3HH B PasJMYHBIX BOJOEMax H BOJOTOKAX.
C caMoro Hauaja CHAPOGHOJOTH CTOJKHYJHCh C HeOGXOAMMOCTDHIO
JleTabHOrO ONMHMCAHHS BHAOBOTO COCTaBa COOOLIECTB BOAHBIX oprgxms-
moB. [TosToMy OHH NPOROJKAJH JAaBHO HadaTyio 300J0raMH 6H oTa-
HMKaMH, HO A0 CHX IOp ellle JajieKylo OT 3aBeplieHHs paboTy IO
ONHCAHHI0O H YTOUHEHHIO CHCTEMATHUYECKOTO MOJOMEHHS BOILHDBIX ogra-
Hu3MoB. OZHOBPEMEHHO CO3jaBaJjicH CHenu(pUIecKul M€TOll»I‘I’IL[pO HO-
JIOTHH — y4eT KOJIHYecTBa OPTaHM3MOB, HX UYHCJIEHHOCTH H puomMacchl.
THAPOGHOJMOrHH TNPHHALJNEXHT BaxHasd, a B HEKOTOPbIX OTHOLIE-
HHSIX W Belyllasi PO/ib B PellieHHH KPYMHeHUIHX MeXAHCHHIIAHAPHBIX
npobaem rao6aJbHOTO 3HaueHwus, JTO, HaNpHUMep, CO3JaHHue HayLIHbI)f
OCHOB PalHOHAJbHON KCIJIyaTalun OHOJOrHYECKHX PeCypcoB npnpoa
HBIX BOA ¢ OOecrneyeHHeM WX DacIIMPeHHOro BOCIPOU3BOACTBA; pPas3-
paGoTKa OCHOB TPOTHO3HPOBAHHs COCTOIHHS BOJHBIX 3KOCHCTEM
B YCJIOBHAX aHTPOIOrEHHOTO BO3JEHCTBHA Ha HHX; Hcc.nenosar.me npn:
YHH 3BTPO(GHPOBAHUS BOJ M METOJOB €ro NPeAOTBPAIICHHUA, paspa;I
6OTKa HayuHBIX OCHOB YIpaBJjieHHs KayeCTBOM BOL, (hopMHpPOBaAHH
YHCTOH BOAB B NPUPOAHBIX BOJOEMax H B COOPYXKEHHAX A BOLO-
CHAGMKEHHs; CO3/laHHe HayYHHIX OCHOB aKBaKyJbTYpPhl SKOHOMHUECKH
3HAYNMBIX BHAOB PbI6, 6€CIO3BOHOYHBIX H BOJOPOCJIEH.
3agaun THAPOGHOJOTHH, YYHTBIBAs BCE CKa3aHHOE BbIIE, MOIYT
OBITL ONpeLeJqEeHEl CJAeAYIOIUM oGpasoy: uayueHue OOIIUX BaKOH0:
MEpHOCTEH CTPYKTYPHO-(QYHKIIHOHAJBHOH OpraHH3aluH BOI‘LHbIX 91(0-
CHCTEM, Olpeje/siollell NOTOKH BellecTBa H SHEPIUH B HHX; HMCCJICL0
BaHHe 3aBHCHMOCTH IOTOKOB BeIlleCTBA W 3HEPrHu OT SoaKTopOB CpenH,
B TOM WYHCJe M AHTPONOTEHHBIX, BJIMAHUS H3MEHEHHH CTPYKTYpbl no:
TyJsuHA KUBOTHBIX Ha CTPYKTYpy STHX IOTOKOB B 9KQCHCT€MaI)/I(:
paspaGoTKa TeOpHH OHOJNOTHUYECKOH NPOXYKTHBHOCTH BOJAHBIX SK?{(;IX
cTeM; u3yuenue GHojoTHYecKoro ¢oHa aKBaTOe};/II/II/I W NPOAYKIHOH
{CTB BXOASIIMX B HHUX HKOJOTHUECKHUX CHCTEM. :
CBOPEICJM pemﬂeﬂuljﬂ 3THX 3a7au HeoOXOAMMO YMeJoe cOYeTaHHe HCcje-
JIOBaHHH BHIOBOrO COCTaBa, KOJHYECTBEHHOTO PasBHUTHSA, pacnpenee-
HHSl H Ce30HHOH NMHAMHKH TONYJSAUHH K cOOOLIECTB BOAHBIX OPTaHU3-
MOB C 3JKCII€DHMEHTaJLHHIMH HCCJELOBAHHAMH 3K0JIOro-(hbU3noI0ruye-
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CKMX XapaKTePHCTHK OPraHH3MOB M HX 3aBHCHMOCTe#l OT (pakTOpoB
BHELIHEH cpenbl.

[uapobuosoruss HMeeT cneurduyeckHe OODBEKT, METOX H 3aJauH
HCCJ/IE0BAHUA, OHA TECHO CBSi3aHAa CO MHOTHMH CMEXHbIMH HayKaMH.
B cBoux HccnenoBaHMAX THAPOGHOJONH IUMPOKO MCIOJNBL3YIOT —Me-
TOABl M NPEACTaBJICHHS 300JI0THH, GOTaHHKH, MHUKPOGHOJOTHH, (u-
3HOJIOTHH, OHoreorpaduu, THAPOJNOTHH, XUMHH, (DH3UKH, MaTeMaTHKH.

Hepenxo BcTpeuarolueecs elle W B Halue BPeMsl HH3BEIeHHE THApO-

GHOJIOTHH 10 NPOCTOTO H3YUEHHs! BHAOBOTO COCTABa, mMopdoJioruye-
CKHX OCOOeHHOCTeH, GHOreorpaduu THAPOOHOHTOB, MX YHCJIEHHOCTH
M GHOMacchl He COOTBETCTBYET ONpPEEJEHHIO 3TOH HAayKH, ee OCHOBHBIM
HeJsiM M 3ajavyaM, NPHBOAHT K YNPOINEHHOMY PacCMOTPEHHIO THApPO-
OHOJIOTHH H TOPMO3HT €€ pa3BHTHE.
"™ B ocHOBe METONOJNOTHH COBPEMEHHOH THAPOGHOJOTHH JIEKHT CH-
cTeMHBli moaxod. CHcTeMa OPH 3TOM NOHHMAeTCSi KAK MHOMKECTBO
B3aHMOCB#3aHHBIX 3JIEMEHTOB, 00pasyIOIHX ONPeNeJeHHYI0 MeJNO0CT-
HocTh (eamucTBo). IMox crpyxrypodi o6bekTa moHUMaeTcs B3auMopac-
IOJI0XKEHHe ero cocraBHbix uacted. Ilpum paccMOTpeHHH CTPYKTYpH
C/lelyeT Yy4YHTBIBATH COBOKYNIHOCTbL CBsidefl 06bekTd, 06ecneunBamHuX
€ro 1eJOCTHOCTE. Tak, B MOmMyJsiLHH PasnuyaoT BO3PACTHYIO, MOJO-
BYIO, pasMepHbIe CTPYKTYpPhl, a8 B COOOINECTBAX H 5KOCHCTEMAX, KPOMe
"TOr0,— BHAOBYI0, MPOCTPAHCTBEHHYIO, TPOPHUECKYIO H T. II.

B3anMocBssh oTaenbHBIX uwacTedl B paMKax LEJIOrO, COOTHOLICHHE
ABYX WJIM TPYNNBl OOBEKTOB B Mpelesax LeJOro, NPH KOTOPOM H3Me-
HEHHST OIHOTO NMPHUBOAAT K H3MEHEHHIO APYroro, Ha3blBAKOT (yHKyued.
Hanpumep, ckopocTs o6MeHa MM NUTaHHS y KHMBOTHHIX BO3pacTaer
PONOPIHOHAJBHO YBEJHYEHHIO MACCH HX TeJa H T. 1.

Yuer KosmyectBa W GMOMacCH OPTraHH3MOB Kak crenuduyeckui
METOJ THAPOGHOJOrHH TpeACTaBAsfeT COGOH CPEACTBO H3YUEHHS IO-
NyJAAIHH OTAENbHBIX BHIOB, BHIAABJEHHS KOJEGaHUM HX YHCAEHHOCTH
U MaccChl, a Takxe HCCJeJ0BaHHA 06Pasa XKU3HH TMAPOGHOHTOB H HX
B3aHMOCBSI3e#l ¢ 3/1IeMeHTaMH OKDPYXKAWIeH cpelHl.

Buomacca opranusmor (B) mpegctaBisier co6oi CYMMapHYIO Maccy

0coGell KOHKPETHOro BHAA, OTHECEHHYI0 K eJHHMIe MOBEPXHOCTH HJH
ob6bema:

B = :Y_:WiNi:
1

rae W;, N;-— COOTBETCTBEHHO Macca M UYMCJAEHHOCTh OCOGek Kaxjoi
i-/i pasMepHON IPyNIbl OPraHH3MOB NAaHHOTO BHAA; { — YHCJIO pasmep-
HBIX TPyII.

B HekoTOpEIX ciyuasx mas ymoGcrBa pacueToB GuoMaccy mpea-
CTaBJAIOT KaK CyMMapHy10 Maccy HeKOToporo yHcia ocobeir (N) co
cpenteii Maccofi (W), OTHECEHHYIO K eQHHHIE [OBEPXHOCTH HJIH
obbema: B=NW. ’

Buomacca 06b1uHO BHIpaXkaeTcsi B e JMHHIAX Macchl, OpraHHYECKOTO
yIJIepona, SHepreTHYeCKHX HJM APYTHX SKBHBAJIEHTHBIX €IMHMIAX (Ha-
npumep, r/m?, r/m3, mr C/m2, mr C/m3, Jxk/m2, JUk/mM3 u T. i.)



HekoTopsie aBTOPbl, OCOGEHHO CIENHaNuCcThl B 06jacTH pHIGHOTO
X0351fiCTBA, 4aCTO NPHUMEHSIOT TEPMHMH <«OCTaTOYHasi GHoMacca». 1ot
TePMHH HCIIOJIb3YeTCs] B TOM XK€ CaMOM CMBIC/e, UTO H MOHATHE «6uo-
macca». Hamomuum, uro GHOMacca NpeicTaB/seT COOOH pesyabTaT
B3auMOAEHCTBHS OJHOBPEMEHHO MPOTEKAWWIUX B NPHPOAE NPOUECCOB
NpHPOCTAa Macchl OPraHM3MOB H €e MOCTOAHHOrO pPaspylIeHH:, SAHMH-
Hanuu. TakuM o6pasoM, MO CYyTH AeJa, OHoMacca BCeria ocTaTouHa
i ynoTpebieHue TEPMHHA «OCTaTOYHasi GMoOMacca» BMECTO obuienpH-
HSITOPO TepMHHa «6HOMacca» M/ OJHOBPEMEHHO C HHM HE HMeeT

cMbicAa.

"Wsyuas pasHoOOpa3Hble SABJEHHS B BOJAHBIX SKOCHCTEMAX, MBI
BCTpeuaeMcsi ¢ Pa3MMYHBIMM (B psiie c/IyyaeB NPOTHBONOJIOXKHO HA-
TIpaBJEeHHEIME) NPOLECCAMH, COBOKYIHOCTb H Pe3yJbTaT KOTOPBIX HaH-
Gosnee YAOGHO BhHIpaXaTh B BHAE PA3JHUYHOIO POAa GaJaHCOB.

Bnepsrie 6anaHCOBBIA OAXOA K H3YYEHHIO BOJOEMOB OBlJL BblJBH-
nyr JI. JI. Poccosaumo B 1934 r. On paccmaTpHuBas f6asaHc BeUIECTB
M 5HEpPrHM B BOJOeMe KaK Pa3BepHyTOe MPeICTaB/IEHHE O BCEX dasax
JAHHAMHKY OTHEJNbHBIX 3JIEMEHTOB H SIBJEHUH, ¢ HHUMH CBS3aHHBIX.

Oco6oe MecTO B 3KOCHCTEMaX 3aHMMaeT 6ajiaHc OpraHHYecKuX Be-
1lecTB, KOTOPHIH BKJAOUAET B ce0sl Pa3HOPOAHBIE U CJIOKHbIE 6uoTHYe-
cKHe mponecchl B BogoeMax. C 6anaHcoM OpPraHMYeCKHX BELIECTB B BO-
0eMax TeCHO CBA3aHB GajlaHChl OMOTEHHBIX H APYTHX 3/€MEHTOB. 3rto
06YCJIOBJIEHO TeM, 4TO GHOTEHHBIE 3/J1€MEHTH BXOAAT B COCTAB Opraiu-
YeCKHX BEIIECTB, a TaKkKe TeM, UTO GHOTHYECKHE NMpojecch HX o6pa-
30BaHMs ¥ PAa3pyLIEHHs NPEJACTaBJAIOT cOO0H BaXKHeHIIHe COCTABJAIO-
mue GUOTHYECKOrO KPYroBOPOTa B BOLOEMAX.

BaJslaHc OpraHHUECKHX BelllecTB HeJIb3si pacCMaTpPHBATH MPOCTO KaK
pa3HOCTL MEXAY HX TOCTYIJIEHHEM M BBIHOCOM M3 BOJOEMA. Taxko#
TOAXO[ HE HMeeT CMhIc/a, MOCKOJbKY OpPraHHYecKHe BellecTBa MOTYT
CHHTe3HpOBaThcsi B camoM Bojoeme. [losTomy Gosbuioe 3HaueHHE
HMeIoT NpeACTaBieHHsl, XapaKTEPU3YIOllHe CKOPOCTb HX o6pa3oBaHus
(npodyxyuu) n paspywenns (dectpyxyuu). VIMERHO Takoe WIHPOKOE
[OHUMaHMe 6aJjiaHca TOJIOXKEHO B OCHOBY THAPOGHOJIOTHUECKHX HCCIe-
JOBaHHUH. .

PaspaGorannmit . T. BunGeprom [18, 2I, 23], JlunpemaHHOM
[117], B. C. UBneBsiM [51] sneprernueckuii MPUHIHAN H3YYCHHT TPO-
(Guueckux cBsa3efl, 6HOTHYECKOr0 KPYroBopora H GHOJOTHUECKOH TIPO-
JYKTHBHOCTH BOJOEMOB B COOTBETCTBHH C NEPBbIM 33KOHOM TEPMOLH-
HAMHKH OTpa)aeT (QyHAaMeHTaJbHOE MOJIOKEHHE O TOM, 4TO SHepPruf,
B OTJIMUMe OT BelllecTBa, B LENH TPOQHUECKHX NMPeBPAIIEHHH He Hcue-
3aeT, a MOXKeT MEePEeXOAHTb H3 OLHO# (OPMB B APYryIo. bes stux
npeBpallleHuii H IepeHoca 3HePTHH He 6blI0 OB KH3HH Ha 3eMJe.
Kaxmas cocTaBJsiiollas 6uotuyeckoro 6ajaHca B SKOJOTHYECKHX CH-
cTeMax 3aHMMaeT BIOJHE ONpefesNeHHOe IMOJOXeHHE MO OTHOMCHUIO
K TIOTOKY 3Hepruu B HuX. Vcronbays NOHATHE «NOTOK SHEPrHH», MOKHO
JOCTATOYHO XOPOHIO ONHKCATH NOBEJeHHe SHePruH B SKOCHCTEMAX, T0-
CKOJIbKY TpeBpAlleHHs] SHEPTHM B HHX HAYT B HANpPaBJIeHMH OT Opra-
HU3MOB — HaKOMHTeNell SHEPrHH K OPraHH3MaM-NOTPEGHTeNAM.
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Ilpn Taxoii sHepreTHuecKol TPaKTOBKE GHOTHUECKHHl 6aJaHC MO-
XKeT ObITb BbIPaKeH MPOCTHM PaBEHCTBOM

A—R:‘::‘:P,

rae A — HoBoOGpa3oBaHHe OPraHHYECKHX BELIECTB B  BOAOEME;
R — npeBpalleHHsi opraHHYecKHX BeIeCTB, CBSI3aHHBIE C npoueccaMP}
metabosu3aMa y rHAPOGHOHTOB. B oTanune or IIPOIIECCOB HOBOOGpa30-
BaHHs, 3TH HPOHECCH BEAYT K YMEHbUICHHIO 3allacOoB OPraHHYECKHX
BEIIECTB M 3aKJIOYEHHOH B HHX 3HEPrMH M NPEACTABJSIOT cOGOH mpo-
LeCChl paspyllieHdst (AeCTPYKIHH). 3HAaK <+, CTOALIMH y nocneuﬂgro
YieHa 6asJlaHCOBOTO pPaBEHCTBa, FOBOPHT O TOM, YTO OaJiaHC OpPraHH-
qt;?rléux BEeLIECTB B BOJOEME MONKET OLITh H HOJOXHTEJIbHBIM, H OTpH-
llalemeJ(I:LTﬂ;bIrle. B61'IepBOM ciydae npouecc 06pa3oBaHHS OPraHHYECKHX
peobsamaloT Hax npoueccaMH JNeCTPYKIHH H B BOAOEMe
ngoncxonm HAKOIJIEHHEe OPraHMYeCKHX BEIUECTB, a BO BTOPOM — Ipe-
00J1aJal0T TIPOLECCH AECTPYKLUHH H 3amachl OpPraHHYeCKHX BeLIeCcTB
YMEeHbIIAKTC.
BHI;Tepp:anaHh;)gmograHuqecxoe BEIleCTBO MOXKeT ObiTh CHHTE3HPOBaHO
ayipu cam _Boloema 3a cyer (DOTOCHHTETHYECKOH AKTHBHOCTH 3e-
pacTeHHH HJIH XeMOCHHTe3a GaKTepHH. DTO aB8TOXTOHHGe opra-

"H
HY€CKOe BeIEeCTBO. OpraHqucxne BeHlecTBa, MIOCTYNAaIOIHe B BOLOEM

Hsage, C I/IOWAajH ero Boaoc6opa, Ha3bIBAIOT ALAOXTOHHbLMU.
paCCMgfnmmne, KaKJBIH U3 4/IeHOB 6aJaHCOBOrO PABEHCTBA c/efyeT
C PHBaTh KaK DE3yJIbTAT WJIH CYMMY COOTBETCTBYIOUIHX (YHK-

IIMH OTJEJBbHBIX OPTaHH3MOB.

., 3?{e HFOJIHOM COOTBETCTBHH C [OJIOKEHHSIMH O 6aJjJaHce BellecTB
it }:{OHHPI eB Bojoemax HaxomHTcs paspabGorandas JIuHaemMaHHOM
,uHHaMquclrl{ NIHST TPOPHUECKHX YPOBHEH B 3KOCHCTEMAX (T.e. Tpodo-
ﬂHHHeMaHHo;epaﬁanpameHHe THAPOGHONIOTKIECKHX HCCJIENOBaHHI )
TOBaJl BONPOCH NPOAYKTHBHOCT ,
H BOJOEMOB, HCNOJb-
b JIb
YA NPeICTaBJIEHHE O TPODHUUECKHX YPOBHAX, KOTOpOe 6bL10 npeano-

- KEHO €ro yyHresiem XaT'—IHHCOHOM.

Cxe ‘
Hpe[LcTrBzTeHHq:C:;eﬂggﬁenuH;é TpO(pHEIeCKnx YPOBHEH MoOXeT OHIThb
UM o6pasoMm. Yacte cosneunoi '
pencra . OH 3Hepru, ma-
ftl) aMI;e: p}lezy;:faefechjcm BonoeMa,S aKKyMyJaHpyercs (pOToaBT(;Tpo-
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Uncao BHIEASEMBIX TPOMHUECKHX YpPOBHEH ONpeNessiercs CJIoXK-
HOCTbIO TPO(GHYECKHX B3aHMOOTHOLIGHHI OpPraHM3MOB B 3KOCHCTEMe
U CTENeHbI0 HallHX 3HAHUH O NMHUIIEBBIX CIEKTPaxX KOHKPETHBIX THIAPO-
OHOHTOB.

DHeprus NocTynaer Ha KaXAblil TPOQUYECKHA YPOBEHb H NOKHAALT
ero. [Ipu 3TOM B 3KOCHCTeMe 00pasyercsi NOTOK SHEPIHH, KOTOPbIM pac-
cMaTpuBaeTcs Kak OJQHO U3 ee (QyHAaMeHTaJbHBIX CBOHCTB. Kaxabii
TPO(HUUYECKHH YPOBEHb NPEACTaBJsAET cO60H NONMYJSALHIO HJIH ee YacTb
WJH TPYNNy MNONYJASUUH OTAeJNbHBIX BHIOB IHapoOHOHTOB. Iloctymie-
HKMe SHEPrHH Ha BTOPOH H Hocikenyowui TpobduueckKHe ypPOBHU oIpe-
JeJseTcss KOJMYeCTBOM 3HEPTUH, 3allaceHHOH B NHMINEBOM Matepuade,
noTpe6asieMOM KOHCYMEHTaMH KOHKPEeTHOTO TPO(HYECKOTO YPOBHS
B €IHHHLY BPEeMEHH (T.e. HX PAyUOHOM).

Sueprust, NOCTyNHBLIAS HAa TPpodHYecKHH YDOBeHbL B BHAE PallHOHA
koHcymMenToB (C), pacxoiyercsi XHBOTHBIMH Ha IIpolecchl MeTa6o-
ausma (R), ucmoJb3yeTcsi Ha MOCTPOGHHE TeJl XKHBOTHHX (P), a Heko-
TOpasi ee uyacThb, 3aK/JIOUEHHAs B HEYCBOEHHOH KHBOTHBIMH nuuie (f),
BLIBOJMTCH M3 HX OPraHH3MOB H MOXKeT OBbITh HCIOJb30BaHA B MULILY
OpraHH3MaMu [PYrux TpodHUecKHX YpoBHeH HJH 3anacaeTcs B AOH-
HBIX OTJIOXEHHAX. DTy TpaHchOpMaUHI0 3IHEPTHH MOXKHO 3alHCATh
B BHAe 0aJaHCOBOIO DABEHCTBA, IIHPOKO HCNOJbL3YEMOrO B HpaKTHKe
rugpo0HOJOTHUECKUX HCCAEN0BaHMMA:

C=P+R+],

KOTOPOe CIpPaBeAJIMBO KaK [JsI OTAEJbHEIX ocofedl, Tak ¥ JJs IMO-
NyJsUHHd KOHKPETHBIX BHAOB XHBOTHBIX.

Boipaxenne P+ R=A ONHCHBaeT YCBOEHHYIO XHBOTHBHIM YacTb
9Hepruu morpebJeHHOH MM NHIIH, KOTOPas Ha3blBaeTcs ACCUMUAUPO-
BAHKOL 3HepPrHel (WM accumuasyueil), a TPUMEHHTEJIbHO K INOMYJIs-
LM M CcOOOINECTBY MKUBOTHBIX — NOTOKOM 3dHepeuu. KonnuecTso He-
YCBOEGHHOH NHINH MOXKeT ObITh OHPeNeJEHO HeNOCPeACTBEHHO HJH IO
BEJHUHHE YC80seMOCTy THLUIM (o), KOTOpas MOKas3bhBaeT, KaKyio AOJIO
noTpeGJeHHOM NMHILH COCTaBHJA YCBOeHHas. B nepBoM NpUOJIHIKEHHH
NPHHATO CYHTATh, YTO [JISi HEXHUIHHX XKHBOTHBIX YCBOSieMOCTb COCTaB-
asier 60 9%, a aas xumublx — 80 % . Oanako AJas TOUHOrO CBeJEHHUS
Gananca HeOGXOAUMO MOJYYaTh HAJEXKHbIE 3KCIepHMEHTaJbHbE NaH-
Hble 06 YCBOSIEMOCTH HHMLIM XKHBOTHBIM KOHKPETHOTO BHJAa B KOHKpET-
HBEIX YCJIOBHSX.

C yueToM CKa3aHHOTO BhIIe 6aJlaHCOBOE PaBEHCTBO MOXKHO 3alH-
caTb B BHJE

C=A+f wm C=cqaA.

[TockoJbKY Ha KaXXAOM TPOPHYECKOM YPOBHE NMPOHCXOAHT PaCCeH-
BaHHe SHEPTHH, IPH NePeXOe C OXHOro TPOPHUUECKOro YPOBHSI Ha ApY-
roff 4acTh €€ IMCCHIIHPYeT B BHIE TemJoBOH sHepruu. Paccedanue suep-
ruu moxer poctdrath 90 %, 4To He MO3BOJISAET OXKHIAATb Yy SKOJOrHYE-
CKHX CHCTEM BBICOKHX K. I I.

B npomecce pocTa OpraHU3MOB CO3/JaeTcsd OpraHHYecKoe BellecTBO,
CKOpOCTb 06pPa30BaHUSI KOTOPOTO Ha3hIBalOT npodyxyued. B coorser-
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CTBHH ¢ KOHIENNHEHX TPOPHUECKHX YPOBHEH pasu4yaloT nepeutnyro
ApOOYKYU0, HIH NPOAYKUHIO NPOLYUEHTOB (ABTGTPOdo8), W 8TOpUY-
HYyro npooyKyuro, WIM NPOLYKUHIO KOHCYMEHTOB (eereporpogos).

B mnepsoM caydae OblJO NPeNJOKEHO TOBOPHTH O CKOPOCTH IIPO-
JYKIHH B MOMEHT BPEMEHH f, a BO BTOPOM — O KOJHYECTBE NIPOAYKIHH
3a HEKOTOPHIH nepHox BpeMmeHu (¢, f2) [19]. Ommaro GoJee mocae-
JA0OBaTENbHO NOHHUMATL NOA NPOAYKLHeH CKOpocTh ofpa3oBanus opra-
HUYECKOro BelllecTBA B MOMEHT BpPeMeHH f, a KOJHYeCTBO OpraHuue-
CKOTO BelllecTBa, 06pPa30BAHHOTO C ONPEAENEeHHOH CKOPOCThIO B IO-
OyJSUUH HJIH coobliecTBe BOAHBIX OPraHH3MOB 3a HEKOTODHIH MEpHOL
BpeMenH (I, f3), Ha3BIBaTh UHTE2PAAbHOL npodyKyuel opraHu3MoB 3a
HEKOTOPHIH NPOMEXYTOK BPEMEHH.

Konuenuus TpodHuecKHX YPOBHe#l M03BOJH/IA PACCMATPHBATh IPO-
ueccel notpebJeHHs, NMPOAYUHPOBAHHS, NECTPYKUHH B 3KOCHCTEMAX
B HX B3auMocBfi3H. OHAKO OHAa JaeT BO3MOXKHOCTb TOJNYUYEHHS JHIIb
odYeHb OGOOLIEHHBIX M NPHOJMMKEHHBIX NpPeACTaBJeHHl 0 TpodoarHa-
MHKe B 3KocHcTeMax. Ha camom pene Bo MHOTHX ciyuasx ocoGH
OJHOI'O W TOTO € BUJAA Ha Pa3HbIX CTaAMAX Pa3BHTHS HJIH NPH H3Me-
HEHHH BHEIIHHMX YCJOBHH MOTYT JIETKO NEPeXOAHTbL ¢ ONHOH NHINH Ha
APYTYi0, a TakKKe MEHATh THO H croco6 nHTaHHA. Bce 3To, ecrecT-
BEHHO, 3aTPYJHSET OTHECEHHe MNOMYJSALHH OIpe/leJeHHOr0 BHAA THAPO-
GHOHTOB B KOHKPETHOM BOJO€ME K TOMY HJH HHOMY TPO(QHUECKOMY
YpoBHIO €3 MHOXKecTBa JONyILIeHHI H oroBopok. Bojee cTporo MoxHO
OMHcaTh H NPOAHAJH3HPOBATH KapTHHY TPODHUECKHX B3aMMGOTHOLIE-
HUH B 3KOCHCTEMAaX, HCHOJIb3Ys NMpPEACTaBJEHHE O TPoduieckux ceTax,
T.e. 0 6oJjiee Pa3BeTBJEHHOH MO CPABHEHHIO C TPOPHUECKHMH YPOBHAMH
CHCTeMe NMULUEBHIX cBsidedl (puc. 1).

Hcnoabsys npeacrTaBieHHe O TPOGHYECKOH CETH, MOMKHO TOUHEe
NMpOCIeNUTE H IOTOKH 3HepruH. [losTomy scHa HeoOXOAHMOCTbL MpoOBe-
JEHHS CNelHaJbHHX HCCJAeJOBaHMH NHUIIEBBIX CIEKTPOB W CKOpocTel
NHTAHHA V IpeAcTaBHTeNell KOHKPETHBIX BHAOB MHBOTHBIX H BO3MOX-
HBIX H3MEHEHHH CHEKTPOB B OHTOreHe3e WJiM IIOJ BJHSHHEM BHENIHHX
ycJa0BUH,

BrisiB/ieHHe 3aKOHOMeDHOCTEH GMOTHUECKOTO KPYroBOPOTa BEIEeCTB
H TpaHcopMalHH 3HEPTHH B BOJAHBIX KOCHCTEMAX, a TaKikKe MPOAYK-
LIHOHHOTO Mpouecca B BOJOeMax BO3MOXKHO 6Jaroxapst Tomy, uto GHO-
mMacca pPasHBIX OPraHH3MOB, CKOPOCTb ee 06pa3oBaHus (IPOAYKLHH)
M pa3pyuleHusi (ZeCTPYKLUHH) MOTYT OBITh BBbIPayKeHH B eJHHHIAX
3HEPTHH HWJIH HHBIX 3KBHBAJEHTHBIX €JMHHLAX, OTHECEHHHX K KOH-
KPETHOMY MOMEHTY HJH NMEePHONY BPEMEHH.

Takoe ennHoo6pasHOe BhIpaXKeHHe PA3JIHUHBIX SIBJCHHH M NpOLEC-
COB He TOJbKO He OTMeHseT HeoOGXOAMMOCTH INoApPoGHOro aHaJu3a
BHJIOBOIO C€OCTaBa, pacnpeieseHHsi, Ce30HHOH H MHOroJieTHeH [HHa-
MHKH HaceJleHusl BOAOEMa, a HaobopoT, AenaeT ee emle 6oJee HAcTOS-
TeJbHOH.

Ko/inuecTBeHHOEe BEIPAXKEHHE YUaCTHS NMONYJSIHA OTACILHBIX BHAOB
B o6LIMX Mpoleccax NPeBpallleHHs BeIecTB U TPaHC(HOPMALHH IHEp-
THH B BOJOEMAX M 3KOCHCTEMaX BO3MOKHO JIUIIb NP HAJHUHH 3HAHHA
XapakTepHBIX cKopocTed HX pocta H oOmeHa. [loatomy Gosbuioe
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Puc. 1. ITuwenas cetb ceappu (us [81]).
or 0,6 a0 1,3 ¢M; 6 —or 1,3 10 5,5 ¢cM; 8 — oT 4,0 no 12,5 ¢M; 2 — Gosee 12,5 CM; XKHpPHBlIE JIHHHH — OCHOBHBble [HLLEBhle CBA3H JAHHOIQ

Paamep ocoGeii: a

BHJAQ, TOHKH¢ JJHHHH — OCTQJibHbI¢ NHILEBBIC CBA3H,

‘3HaYEHHE HUMENT AaHHble 06 3KOJOrMYecKOH (H3HOJOIMH OTAEJbHBIX
BHAOB, ¢ TOMOIIBI0 KOTOPBIX MOTYT OBITb KOJHYECTBEHHO BBIPaAXKEHDI
-BaXKHefillHe KH3HEHHble (YHKIMH OPraHM3MOB H OIpeJeseHBl HX CKO-
POCTH, 3aBHCsUIHE OT H3MEeHEeHUH YCJIOBHH cpexnl (TeMmepaTypsi, co-
JlepxKaHUsl KHCJIOpoJa B BOJe, aKTHBHOH ee peaKlUH, COAepKaHHsd
OPraHHYecKHX BelecTB M T.A.). Bce Heo6xoaumpie jpaHHBIE MOTYT
OBITH IIOJY4YeHBl B pe3yJbTaTe KOJHUECTBEHHBIX COOpPOB NpelAcTaBHTE-
Je# daope M bayHB M 3KCIEPHMEHTAJJbHBIX HCCJAEAOBaHUH B Jabopa-
TOPHBIX M €CTECTBEHHBIX YCJOBUSX,

Tpotuueckne cBSI3U W I[OTOKH 3HEPTHH B 3KOCHCTEMAX CJOXKHBI
¥ pasBeTB/ieHbl. B mpouecchl TpaHchopManHM 3HEPTHH BOBJEKaeTCs
KaK 3HEpPrusi 4JeHOB COOOLJECTB OpPraHU3MOB, TaK M aOHOTHYECKHX
KOMIIOHEHTOB (SHEpTHsi cBeTa, MEXaHHUeCKas, TelJOoBasi 3HEPTHs BOJHI,
PacTBOPEHHBIX MHHEPAaJbHBIX BEINECTB U T. I.).

BaxHO# NPOAYKUHOHHOH XapaKTepHCTHKOH NONyJAAUMH HJIH cO0G-
UIECTB BOJAHBIX OPTaHH3MOB CJYXKHT OTHOCHTeJbHAsl BeJHUYHHA NPOAYK-
IHH, KOTOpasl NI0OKa3bIBaeT COOTHOIIEHHE MeXAy npoxaykuuein (P), xu-
BOTHEIX H HX OuHoMaccoil (B). OrHomeHue npoaykKuun K OHOMacce
(P/B-ko3bdunuenT) aas DONYJASIHH HJIH COOGIIECTB XKHBOTHBIX Hep-
BbIM BBeJ JI. A. 3enkeBuu [47], Korga GBI BO3MOXKHH JIHIIL TPyOble
OLICHKH TOJIbKO T'OJOBOH TPOAYKIHH, HallpUMep KHUBOTHBIX IJIAHKTOHA,
6eHToca, pei6. 3aTeM CTaJd ONPEAeJsiTh H PACCUHTHIBATH MPOAYKUHIO
3a KODOTKHe OTPe3KkH BpeMeHH (Mecsl, AeKaay, CYyTKH U T.A.). B pe-
3yJbTaTe YIAJ0Ch YCTAHOBHTb, UTO CYTOYHOe 3HaueHue P/B-kosddu-
IHeHTa MpejcTaBJasieT cofol cpelHeB3BEeLIEHHOE CYTOYHBIX YIAEIbHBIX
NPHPOCTOB Beex ocobell B MONYJMASILMA. DTy BeJHYHHY, IO CYTH, CYTOU-
HBll P/B-x03dbunuent, GuJI0 NpeiaoXkKeHO Ha3HBaTh yoeAvHOU npo-
dyxyued [44, 45].

B Tex cayuasix, Korga TPOAYKIHSA OIEHHBAaeTcd KaK CKOPOCTH,
P/B-xo3tduuuest npeacTasasieT co6oil OTHONIEHHE NMPOAYKIMH B KOH-
KPeTHBIH MOMEHT BpeMeHH K GuoMacce. B stom ciyuae

— B — T
P/B~——B—T-_T ,
rie B —OuoMacca THAPOGMOHTOB, BHIpaXKEHHAss B E€AMHHIAX MAacCChl
uiad suepruu; T — BpeMs.

Korpa paccunteiBaercsi uWHTerpajbHasi NPOAYKIHS 3a HEKOTOPHIH
OPOMEXKYTOK BpeMeHH, 3HaueHHe P/B-kosdduuuenta onpeneasiercs
C y4eTOM cpejHell 3a 3TOT Ke OTPe30K BpemeHH Guomacch. B 3THX
cayuasx P/B-kospouuuent — BennunHa Ge3pa3mepHasi W MOKA3BIBAET,
BO CKOJIbKO pas NpoAYKuusl OoJibllle HJIH MeHblile GHOMACCHI.

[Tpoaykius mMoxeT GbIThL paccunTaHa 3a JGOH OTPE30K BPEMEHH —
CYTKH, HeJeMo, Mecsil, rog H T.1. [To3ToMy mosyyaioT CyTOUHBIH, He-
JeNbHbIH, MecsiyHbIH, rooBol u T.n. P/B-kostdduunentn. B xauectBe
3HaMeHaTead 0OLYHO GepyT cpejHIOK OHOMaccy 3a KOHKPETHBIH OT-
pPe30K BpeMeHH. B aHrJ0osA3bIUHON JHTEpaType BCTpeuaeTcss NOHATHE
«BpeMsi obopoTtay (furnover time), KOTOpoe npeiacTaBisieT co60H, MO
CYTH Jena, BeJqHuHHY, o6paTHyio P/B-ko3¢dHUHeHTy, pacCYHTaHHOMY
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C YYeTOM HHTerpajbHOH NPOAYKNHH 3a ONpelesieHHBIH NEePHOA HJIH
OTPe30K BPEMEHH.

B HeKoTOpBIX cayyasix, a HHOTAA U crenuansHo P/B-kosdduunenr
pPAacCUUTBHIBAIOT KaK OTHOIIEHHe MPOAYKUHH K MaKCHMaJbHOH WJIH MH-
HHMaJbHOH 6HOMacce, oTMeuaBlllelicsi B TeueHHe AJHUTENbHOI'O (Ce30H,
FrOA) NepHOJa BPEMEHH, HJH, HanpuMep, K BECeHHel, oceHHeH Ouo-
macce d T. 0. @opma P/B-koaddunuenta, ucnoap3yeMas NpH pacyeTax,
3aBHCHT OT OHOJIOTHUECKHX OCOOEeHHOCTeH H3yuaeMmMoro BHMJA, YCJIOBHH
ero obutanusi U uesel ucchaenopanus. Heo6xoquMo HenpeMeHHO yKa-
3bIBaTh, KAK HMEHHO paccuuTaHbl P/B-kK03¢¢HIHEHTH, K KaKOMY Bpe-
MEHH Iofa HWJH NEePHOAY HCCJIEeJOBaHHS OHM NPHYPOUEHH H K KaKHM
YCJIOBHSIM OTHOCSITCSl B3siThie 3HAyeHHs NPOAYKIHH H GHOMAacCHL.

KAJIOPUMHOCTb TMJIPOBUOHTOB

Hns cocraBjiienns: 6aJlaHCOBOTO pPaBEHCTBA HEOGXOAMMO BLIPA3HTD
KaXAYIO ero COCTaBJSWINYI B €IHHULIAX SHEPTHH HJIU HKBHBAJEHTHBIX
eMHALAX.

KoanyecTBo 3HEpPTHH, aKKYMYJHPOBAaHHOE B €IHHHIIE MACChl THAPO-
OHOHTOB MJH HX IHUIH, HA3BIBAIOT HX KAAOpUlirocToo. 1o oTHOIIE-
HMI0O K XKHBBIM OpPraHH3MaM pasjMuaioT JHepeeTu4ecKul 3K8uUBAAEHT
MQCC6l ODTaHU3Ma H IHepeeTU4ecKyr WYeHHocTs oprauusMa. llepas
BeJHUHHA H3MepsieTCsl B €AMHHUILAX IHEPIHH, NMPHXOAsleHcsa Ha 0cobb,
a BTOpas — B eduHHIaX 3Hepruu Ha | r ceiporo, cyxoro Ju6o 6es-
30JILHOT'O BEleCcTBa €e TeJa.

KasopuiinocTs 06BEKTOB OmpefensieTcss HaJHYHeM HEOKHCAEHHBIX
aTOMOB yIJepoga M BoAOpoAa. B MoJexyje 3KHUPOB COLEPIKHTCS
6oJipllle HEOKHCJEHHBIX aTOMOB 3THX 3JI€MEHTOB, 4YeM B VYIJeBojax
n Genkax. [losroMmy npu cxuranud 1 r xupa Beigessiercs 39,5 kIlx
sHeprum, | r yraeBogoB — 16,7 k/xk, 1 r GenkoB — 23,6 kLK.

Kanopu#iHOoCTh OPraHHYECcKOTO BelileCTBa MOMKET OBITh YCTAHOBJIEHA
HeIIOCPeJCTBEHHO C IOMOIIbI0 KaJJOPHMeTPa MJIH PacCyHTaHa IO XU-
MHYECKOMY COCTaBY BEIEeCTB MJIH pe3yJbTaTaM TaK Ha3bIBAEMOTO
MOKporo cxuranus. OnpejeneHdHe KaJOPUHHOCTH METOLOM NPAMOH
KaJJOPHMETPHH MPOM3BOLAT C MOMOIIbI0 MPH6OPa, KOTOPLIA Ha3blBaeTcs
KaJopuMmeTpuueckoi 6oMGo#i. Ha npakTuke NpU 3KOJOTHYECKUX HCCe-
NOBAHHAX AJSl ONpeleseHHs KaJOPHAHOCTH TeJ OPTraHH3MOB HCIOJb-
3YIOT MHKpDOKaJopuMeTpuueckne GomOul. CyTb MeTofa 3aKai0daeTcs
B CXKHTaHHH CIIelHAJbHO NPUT'OTOBJAEHHOA NPOOE B H3OBITKE KHCJIOPOAA
IOJ NOBLIIIEHHBIM JAaBjeHHeM B GoMOe, NOrpyKeHHOH B BoAy. Kouan-
YE€CTBO 3HEPrHH, BBHIAEJAUBLUICHCA NPU CrOPAHMH HCCJASAYEMOrO Bellle-
CTBa, ONpejeJsieTc 110 MOBBILIEHHIO TEMIEPaTyPbl BOABL. DTOT METOJ
[I03BOJISIET OLIEHHTh KOJHYECTBO Telia, BBICBOOOXKAaeMOro MpH MoJ-
HOM OKHCJI€HHH OPraHHYeCKHX BeliecTB. TOYHOCTb M3MEpeHHH coCTaB-
JgseT okogao 1 %, a Ipu nosHoM coGJ/iI0ACHHM BCeX VCAOBUH M3MepeHHus
moxer pocturath 0,1 %. B cHay pasHBIX NIPHYHH B Halled cTpaHe
MHKPOKaJOpPHMeTpHUeCKHe YCTAHOBKHM elle He MOJYYH/JAH LIHPOKOro
pacnpocTpaHeHHsI NPU NPOBEIEHHH T'UAPOGUOJOrHYecKux pabor.
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Jlaa onpeneseHHs KaJOPHHHOCTH THAPOGHOHTOB HauboJjiee LIHPOKO
NPUMEHSIIoTC METOAB MOKporo cxuranus. Hecnegyemyto npo6y obpa-

'6aThIBAlOT PAacTBOPOM CHJbHOro okucaurens, Hanpumep KyCr,O; nan

KJO;. Tlo pasHoCTM MeXAYy HCXOAHBIM KOJHYECTBOM OKHCJUTENS H
OCTaBIUMMCS 110C/Ie OKHCJEHHS MPOOH PAcCYHTHIBAIOT KOJHYECTBO KHC-
JIOPOa, H3PACXOAOBAHHOIO Ha OKHCJEHHE OpraHHYecKHX BelecTs.!
Ilo 3TUM maHHBIM ¢ TOMOLIBK OKCHKAJOPHHHOrO Koaguuuesta onpe-
Jejsercs KaJopHHHOCTh uccieayeMmoro BemecrBa. Ilon okcuxaaopuii-
HolM  KOoaghpuyuenTOoM TIOHUMAaeTCs KOJNHYECTBO JHEPrHH, TNPHXOAA-
Hieecst Ha OJHY MAacCOBYIO HJH O0BEMHYIO €IHHHIY KHCJIOPOAA H OCBO-
60XKIaeMoe IPH MOJHOM OKUCJIEHHH aHaJH3HPYeMBIX OPraHHYeCKHX
BeLECTB. 3HAYEHUS OKCHKaJIOPUiItHOrO Ko3(dHiHeHTa 3aBHCAT OT CO-
CTaBa OKHCJSEMOI'O BellecTBa ¥ [IJj151 OENKOB, KHPOB H YIJIEBOLOB
paBHH cooTBeTcTBeHHO 15,5; 13.8; 14,6 IIx/mMr O, cpenHee 3HaueHue
atoro kKosthduiuenta cocrasaser npumepno 14,2 JIx/mr O. [Ipuse-
ICHHble 3HaUeHHs] OOBIYHO HCHIOJNB3YIOTCH NPH pacyeTax KaJOPHHHOCTH
OpraHMyecKHx BeNIecTB B TeX CJyuasX, KOTJa TOYHO He H3BECTeH HX
XMMHYECKHH cOCTaB, YTO OOBIUHO cJaydyaeTcsl NPH THAPOOHOJOrHYECKHX
HcclenoBaHusix. HecMoTps Ha cpaBHUTENBHYIO IPOCTOTY, METOJ MOK-
POro CIKUIaHUS TO3BOJSET ONPEAeNHTh KaJOPHHHOCTH C TOYHOCTBIO
3—59%.

Tlo xumuueckOMy coOcTaBY KaJOPHHHOCTb THAPOOHOHTOB MOXKeT
6bITH PACCYHTaHa MO IMIHPUYECKOl dopMyse

Y =0,238p + 0,172¢ 4 0,397/,

rae Y — xagaopuitHocts (kxk/r); p, ¢, | — conepxanne (%) Genxos,
yIJEBOJOB, JXHPOB COOTBETCTBEHHO.

Ecau p, ¢, | BHIpaXeHH B MPOLUEHTAX OT CyXO# Macchl, NOJAYYaloT
KaJIODHHHOCTb CYXOH Macchl, ec/ii B NPOILEHTax OT (Ge330JbHOTO opra-
HHYECKOI'0 BeIlecTBa, MOJYYalOT KaJOPHHHOCTb 6€330JbHOTO BelllecTBa
U 1.01. OT KajJopuiiHOCTH Ge330/1bHOTO BELIECTBa, 3Hasd CONEpPKaHHe
30JIbl B HCCJAEAYEeMOM BelllecTBe, JierKo NepefiT K KaJOpPUAHOCTH CY-
xoro BemecTtBa. Ilo COOTHOWIEHHIO CYXOH H CBIPOH Macchl HETPYIHO
ONpejeJnTh KaJIOPHHHOCTh B Pacuere Ha CHIPYIO Maccy.

KanopuiinocTh BOAHBIX GeClO3BOHOUHBIX HAXOAHTCA B NPSIMOH 3a-
BHCHUMOCTH OT COOTHOIIEHHSI MeEXKJY OPTraHHYecKOH .M MHHEpaJbHOM
dpakuusaMu CyxXoro BelllecTBa, KOTOpas MOXKeT ObiTh BhIpaXKeHa B BHAE
ypaBHEeHHs JuHeHHOH (yHKRuuu [67]: '

Y =AX + B,

rae Y — kasopuitHoeTh cyxoro BemiectBa; X — comepxkanne (%) op-
raHxuyeckoro BeulectBa; A, B — mapaMeTpel ypaBHeHUs, KOTOphIE LJA
HEKOTODBIX THAPOOMOHTOB NPUBEAEHK B Tabu. 1.

Jans GakTepHONJAaHKTOHA OTHOLIEHHE MAacChl CYXOro BellecTBa
K Macce CHIpOTO BelllecTBa B cpefgHem cocrasjaser 20 9%, aas ¢uro-
IJIaHKTOHA — oKoJo 15 %, aas soomnankToHa — okojo 10 %, aas

! Tlogpo6uo ¢ MeToaaMu OMNpeleseHHsl KaJOPHAHOCTH THAPOGHOHTOB MOXKHO [0-
3HaKOMUThCA B paborax [39, 67].
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Tabauua 1
YPABHEHMSI 3ABUCHUMOCTH KAJIOPUMHOCTH CYXOTO BELLECTBA (Y) OT COLEPKA-

Tabauna 2
KAJIOPUFIHOCTbL HEKOTOPBIX BECIIO3BOHOUYHBIX (IIO [98])

HUY (%) OPFAHUUECKOTO BEWECTBA (X) ¥ THAPOBHUOHTOB (1O [39])

THAPOGHOHTEI Ypasuenue Y ﬁ’;‘r/g“lé’u‘;giﬁ’;:e'

{ Ilnankron, Geuroc (ymepennme wH-| Y = 0,234X 23,4

OTHI)

' %ponmecm{ﬁ MJI2HKTOH Y =0,200X—1,368 21,51
Pakoo6pasnbie H Bojopocin (ymepen-| ¥ = 0,360X—10,40 25,61
HBlE LIHPOTHI)
3oo06eHToc Y =0,259X —0,941 24,98
[lnaHKTOH Y = 0,243X —0,498 23,77

| I[InankTOH AHTapKTHKH Y =0,213X+42,401 23,72

{ Bentoc AHTapKTHKH Y =0,213X—2,038 19,29
TpecHoBOIHBIA 300NJIaHKTOH Y =0,213X+41,075 22,43
YcpennenHoe AJs BOAHBIX Gecno3BoHou-| Y = 0,234X—0,602 22,80
HBIX

XKuBoTHEX GeHToca — 20 % . ComepxaHHe 30Jbl B CYXOd Macce y pas-
JIMUHBIX OPraHM3MOB H IIPH PasHBIX YCJIOBUSIX MOXKET OYeHb CHJ/IBHO
pasnuuatbesi. Hanprumep, B (HTONJIAHKTOHE 30J1a COCTABJSAET OT
4—10 9% (senenble, cune-sejieHbie Bogopocau) o 50—70 9% (mumaro-
MOBBI€) CYXO#f MacChl. ¥ BOJAHBEIX JKHBOTHBIX COLEDIKaHHE 30JIbI CHILHO
3aBHCHT OT YCJOBHH H B 300IJIAHKTOHE Y HCTHHHO IMJI2aHKTOHHHIX GopM
o6buto He npesbimaer 10 %, Ho Moxer pocturaTh U 25 %. Y wmoua-
JIOCKOB COJepXKaHie 30J6 GymeT 3aBHCETb OT TOTO, HCCAEAYIOTCH JIH
TOLKO HX MSATKHE YacTH, cOJAepiKaHHe 30/ B KOTOPBIX oKoJo 3 %,
HJIM Ke Bce XKHBOTHblE BMecTe ¢ PakoBUHOH. B mocaeanem ciayuae co-
JeprKaHHe 30Jibl Pe3KO Bo3pacTaeT. ECTeCTBEHHO, 4TO KaJOPHAHOCTH
OpraHu3MoB OYAET Pas3jHu4arThCsl B 3aBHCHMOCTH OT TOTO, PacCUHTHIBA-
€Tcsl JIK OH4 [JJs CyXo¥, CBIpOH Macchl HJH OPTaHHYECKOTO BEIIEeCTBa
opranusmoB (Tab.a. 2).

Bo MHOrHX cly4asx npH NPOAYKIIHOHHBIX HCCJELOBAHHAX HOJIE3HbI
OPHEHTHPOBOUHBIE PACUeTH, IPH KOTOPHIX HCHOJb3YIOTCH CPefHNe 3Ha-
YeHHst KaJOPHAHOCTH, KOTOpPhle OOBIYHO NPHHHMAIOTCA AJA BOAOPOCEH
H mMakpodutoB paBubiMu 19,2 kJIx/r cyxoro BeillecTBa, a AJsl BOAHBIX
KHUBOTHBIX — 23,01 xJIx/r.

Jaa Goapumiel TOYHOCTH HHOIA HeoOXOAHMO CIIELMaJbHO omnpeje-
JATL KaJOPUHHOCTEL HCCJAeAyeMblX OO'HEKTOB B KOHKDETHBIX YCJOBHAX.
Ilpu sroM creayer NOMHHUThH, YTO KaJOPHHHOCTb THAPOGHOHTOB MOXKET
pasanuaThCss B 3aBHCHMOCTH OT C€30HA WM HX (PH3HOJOT'HYECKOro co-
CTOSIHMS, CTelleHd FeHEePATHBHOM AKTHBHOCTH M T.I. Tak, Hampuwmep,
B IJIAaHKTOHE HEKOTOPHIX 03ep DesopyccHu copepxaHue JUIHAOB JIETOM
B cpendem cocrasJisier 10 %, a 3umoit gocruraer 40—50 %, anajoruu-
Hble pe3yJbTaThl MoJydeHnl ajs o3epa bamarton; B Mope [leiBuca
B (eBpaje KaJOPUHHOCTH CETHOrO IJIAHKTOHa JocTHraja 18,8,
B Hiojie — aBrycte — 29—31 JIxK/Mr opraHuueckoro BelllecTBa H T. I.
[39]. :
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KanopuiiHocTs cpenuss, kIx/r
¢ p Cyxoe
HAPOOHOHT BECI€CTBO, opravyye- CYXOTo CBIPOTO
% Befxlx(gggaa Bexiec‘rsa BemgcTBa
Rotatoria v 28,8 20,63 18,83 5,44
Copepoda 17,5 18,70 16,09 2,64
Cyclops vicinus 17,8 21,55 19,49 2,91
Euarytemora velox 15,2 24,01 14,10 1,71
Macrocyclops albidus 19,7 13,28 10,35 2,02
Cladocera 13,5 17,15 15,67 2,02
Ceriodaphnia pulchella 16,8 15,81 14,69 2,46
Simocephalus vetulus 16,8 15,91 12,81 1,85
Sida cristallina 15,7 20,62 17,79 2,80
Polyphemus pediculus 16,2 19,88 15,33 2,49
Eurycercus lamelatus 15,3 15,64 14,15 2,22
Bosmina longirostris 11,2 21,80 19,58 2,02
Isopoda
Asellus aquaticus 21,0 12,94 11,56 2,46
Amphipoda - .
Pontogammarus crassus 24,2 16,34 12,13 2,93
Rivulogammarus lacustris 26,0 16,72 13,24 3,44
Ostracoda 21,5 — 7,18 1,52
Insecta (larvae)
Anopheles sp. 10,9 18,64 17,05 1,85
Sympetrum flaveolum 12,5 19,11 18,84 2,33
Coenagrion hastulatum 12,5 22,04 20,22 2,53
Lestes sponsa 22,1 20,63 23,07 5,08
Cloéon dipterum 22,1 27,85 25,64 5,67
Naucoris cimicoides 35,6 29,68 24,95 8,87
Mollusca '
Dreissena polymorpha 17,2 21,74 19,67 3,40
(6es pakoBuHbI)
Radix ovata 25,4 15,92 9,02 2,96
Hirudinea
Herpobdella octoculata 20,8 23,96 22,92 4,78




['nasa 1
[TEPBUUHAYA TTPOAYKUUH

ABToTpodHbe OpPranu3Mbl B BOAOEMAX CO3AAIOT OPraHMYECKOoe Belle-
CTBO, HHOTJA Ha3biBaeMoe NEePBONHIIeH, KOTopoe NoTpebJsiercs B AaJb-
HefimeM rereporpodamu. KosnyecTBo CO34aHHOTO OPraHHYECKOro Be-
ecTBa B 3HAYMTEJNbHOH CTENEeHH OoNpeaesseT HallpaBJieHHEe H CKOPOCTh
BHYTPHSKOCHCTEMHBIX INPOLECCOB.
Hepsuunoti npodykyued HA3bHIBAIOT CKOPOCTb 006pa3oBaHHS opra-
HHUYECKOro BeliecTBa aBTOTPO(GHBIMH OPraHU3MaMH, OTHECEHHYIO K elH-
HHIE IJIOIaAu uam o0be-
) Ma Bofoema. Ee BEIpaxkaior
R \ B eIMHHIAX Macchl, SHEp-
rMH WU 5KBHBAJEHTHBIX
/ eAHHHIAX B €NHHHLY Bpe-
Vi MEHH.
; Korpa wusBecTHa 1po-
’ AYKIHS B OTAEJNbHBIE MO-
. MEHTBI  BpPEMEHH, HHTe-

Puc. 2. lsmenenuss npoayKUHU
(Pt) BO BpeMeHH ().

t, t, 1y t, trg ta 1

rpajbHas NPOAYKIUMS 3a ONpPeNE]CHHBIA OTPEe30K BPEMEHH MOXKET
OHBITh ONpEeJeJyeHa ¢ NMOMOIIbIO NMPOCTEAIIMX METOLOB YHMC/IEHHOTO HH-
TErpUPOBaHUs, CPEIH KOTOPhIX HanGoJiee PacnpoCTPaHEH METOA Tpa-
nenui. 3HaueHHs NPOAYKIUHMH B OTHeJbHBle AaThl HaOJwAeHH!l HaHO-
caTcs Ha FpadUK H COENMHSIOTCS JOMaHOf sunuedl (puc. 2). SaTelvi
HaXOJMTCA MJOIAAb (DUTYPHI, OrPAaHHYEHHOH OChIO abCUHCC U JIOMAHOH
JuHMel, KaK cyMMa maomanefl OTAeNbHbBIX TPanemui:

Pty t))="LIP (t)+P ()]t —t)+ ...
LA + 1/2[P/ (tn—l) + P’ (tn)] (tn - tn—l)-

[TosyueHHoe 3HaueHHe H €CTb KOJHYECTBO OPFaHHYECKOrO BellecTBa,
06pa30BAHHOIO aBTOTPOQAMH 3a NMEPHOJ BPeMeHH fy, {n, WIH MPOAYK-
LHS 34 BpeMs ty, In.

[TepBHuHas NPOAYKHHS B BOJOeMax MOXKeT 00Da3oBBIBaThcs B pe-
syabrate (orocuHTesa (oToaBTOTPo)OB HJIH OAKTEPHATIBHOTO XEMO-
cunreza. OCHOBHASl YACTH NEPBHYHOTO OPTaHHYECKOTO BEllecTBa B THJ-
pocdepe co3gaercss B pe3yabTaTe POTOCHHTE3a MJAHKTOHHBIX BOJOPOC-
Jgefi. Purobenroc, ¢uroobpacTtaHHus, MAKPOQHTH B MOPSX, KPYHNHHIX
H rAy6OKHX 03epax OOBIYHO BHOCAT MeHBIIHH BKJajJ B MEPBHYHYIO NPO-
IYKUHIO 0 CPAaBHEHUWI0 ¢ BOAOPOCASMU ITaHKTOHA. B maznx osepax,
JeNbTax peK, HEKOTOPBIX APYrux BogoeMax MoxeT Habuawojartbes 00-
paTHasi KapTHHA.
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OTHocHTeNbHOe 3HaueHHe (DHTO- W XEMOCHHTeTHYECKHX MPOIeCCOB
B 00pa3oBaHHM II€PBHUHOH NPOAYKLUHH 3aBHCHT OT YCJOBHH cpensl.
Ilpu ompejesieHHHIX YCJOBHSIX POJIb XE€MOCHHTETHYECKHX MPOLECCOB
MOXKeT ObiTh 3HaunTeNbHOH. ONHAKO NPH COMOCTABJEHHH POJH (DHTO-
H XeMOCHHTE3a B CO3JaHHH NeDBONHIIH B BOJOEMaxX CJAEAYeT YYHTHI-
BaTh CyHIECTBEHHble Pa3/JHYHS SHEPTETHKH 3TUX IPOLECCOB.

XeMocHHTe3UpywOIlIHe GaKTepuH 06pasyioT OpPraHHYEcKoe BeLIecTBO
B Pe3yJabTaTe 3K30TEPMHUYECKHX IMPOIECCOB OKHCJIEHHS HEKOTOPHIX
BOCCT2HOBJIEHHBIX COeAMHEeHHH. MCTOYHHKOM 3HEPTHH IJISi XEMOCHHTE-
3UPYIOMX OaKTePHH CJYXKHT OKHCJIEHHE BOAOPOLA, MeTaHa, aMMHaKa
HJIH 34KHCHOTO XKeJse3a. B HnpHpPOAHBIX BogoeMax, 3a HCKJIYEHHEM
BOJOEMOB O clenH(HYeCKHM 3arpsi3HEHHEM H HEKOTODPHIX 03ep B Kpa-
Tepax BYJK4HOB, 3TH BellecTBa 06pasyloTcsi B Pe3ysbTaTe Pas3/ioxKeHus
OpPraHUYECKHX BEIEeCTB, KOTOPHIE NOCTYIHJAU B BOJOEM H3BHE HJH He-
NOCPEACTBEHHO B HeM o6pasoBasuch. Ecam 3T Bemectsa o6pasoBa-
JIUCH B Pe3yJibTaTe PasjOKeHHS aBTOXTOHHBIX OPraHHUYeCKHX BEIIECTB,
€CTECTBEHHO, X€MOCHHTE3 HE€ HrpaeT HHKaKOH poOJIH B 006pasoBaHHH
NepBHYHOA HPOAYKIKH. B 3TOM ciyyae feATebHOCTh X€MOCHHTE3HPYIO-

1HX GaKTepUA ecThb He YTO HHOe, KaK 3Tal YTH/IM3AIHH 3HEPTHH nep-

BHYHOHA npoaykuuu. O6pa3oBaHHe OPraHMYECKHX BEIIECTB B Pe3yJlb-
TaTe XEMOCHHTETHYECKHX IIPOLIECCOB MOXKET paccCMaTPUBAThCH Kak
NIepBUYHASL [POAYKUHSA TOJHLKO B TOM CJydae, KOrJa BellecTBa, cJy-
¥anpe HCTOUHHKOM JIJs XeMOCHHTe3a, NOCTYIalT B BOJOEM H3BHE,
HogO00HO npUXOAsALlell CONHEUHOR pajaHallHH.

C. Y. KysHenoB mokasaJ, 4To 06pa3oBaHue NEPBHYHOH NMPOAYKIHH
3a cueT XeMOCHHTe3a OakTeDHH B o3epax DPas3sHOrO THIIA COCTABJSAET
He 6ojee 1,6—3 9, HHTeHCHBHOCTH (DOTOCHHTE3a BOJAOPOCJEH NJIaHK-
ToHa. Takum 06pasoM, GBLJIO NOATBEPKAEHO IMOJOXKEHHE, BHICKa3aHHOE
I'. T'. Buubeprom B 1934 r. [17], 0 TOM, 4TO XeMOCHHTE3 B BOZOEMaX
c/leNyeT paccMaTPUBATL KaK BTOPOCTENEHHEBIH mpouecc. PoJab XeMOCHH-
TETHKOB 3dKJIOYa€TCsl He CTOIbKO B CO3JaHMH NEPBHYHON NPOAYKIHH,
CKOJIPKO B TpaHc(hOpPMAaLHH SHEPTHH, aKKyMYJAHUpyeMoll (hOTOCHHTETH-
Kamu, U MOOM/IM3aUMK TOH €e YacTd, KOTopasi He BOBJIEKAeTCs B KPy-
TOBOPOT APYTHMH opraHudmami. ['/1aBHBI# HCTOUHHMK NEepPBHUHOK OpO-
AYKUHA B BOJoeMax — (orocHHTe3 (oTOaBTOTPOdOB.

B npouecce ¢orTocHHTe3a 3HEPrusi COMHEYHOH pajuanuH, IOrJIo-
IIEeHHAS] PAaCTEHHSAMH, TPaHCHOPMHUDPYeTCHs B NOTEHUHAJIbHYIO 3HEPTHIO
OPraHHYECKUX BEINeCTB, CHHTE3HPyeMblX HMH C y4acTHEM (hePMEHTHHIX
CHCTEM, CBSI3aHHHIX C XJOPOMHUAJIOM. DTOT IPOHECC U €ro KOHEUHHIH
pesyjibTaT MOTYT GHITH BHIPAKEHbl B BUIE

CO, + 2H,0 o~ (CH;0) + H,0 + O,.
Tlpu pacmensesnu Bogel oGpasyercsi rasoo6pasHBIl KHCJIOPOA, M3
AHMOKCHIA YIJepPoAa M BOCCTAHOBJIEHHOIO M3 BOABI BOAOPOLA CHHTE3H-
pyworca yraesoanl (CHyO) u BHOBp oGpasyercs Boga. B rtemuoTe
dortocunTe3 npekpamaercs, npekpauaercs norpedaenue COq U3 cpeanl
W BbIAeJIeHHe SKBHBAJEHTHOINO KoJHyecTBa KHcaopoaa. [Tpouecchl abl-
XaHust y pacTeHUH B TE€MHOTe HAYT ¢ TOH K€ CKOPOCTbIO, YTO M Ha
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cBery. IlosToMy, cpaBHUMBasi Pe3yJbTaThl XKH3HEAEATENBHOCTH BOJHOTO
coo0IIecTBa Ha CBETY W B TEMHOTE, MOXKHO DACCYHTATh 3HAYEHHe Tep-
BHUHOH NpPOAYKLUH.

[TepBHUHYIO NPOAYKIUHIO, NPEACTaBJISAIONYI0 cOO0H Pe3y/bTaT «HC-
THHHOTO (POTOCHHTE3a», T.€. CKOPOCTh 06pa3oBaHHs NPH QOTOCHHTE3E
OpraHHuYecKMX BELIECTB, HA3BIBAIOT 8a.1080L nepsu4nol npodyxyuei.
Onunaxo 4acTb 0OPa30BaHHBIX IPOAYKTOB (POTOCHHTE3a TYT XKe MOABEp-
raercs OKHCJEHHIO B MOpoliecce AHXaHHs (POTOCHHTE3HPYIOIIHX opra-
HA3MOB. OCTaBIIYIOCS 4acTh, KOTOpasi NMpeACTaBjseT cO00H Pa3HOCTh
MeXIy BaJOBOM NEPBHYHOH NpOAyKUMeHd (HUTONMIAHKTOHA, MakKpodu-
TOB MJM APYTHWX aBTOTPOGOB M TPaTaMH Ha OOMEH, MAYUIYIO HA NpH-
pocT 6Homacchl (POTOCHHTE3HPYIOIHX OPraHH3MOB, HA3BIBAIOT HUCTOU
WIH apexTusroll nepsuynoli npodyxyued. Jna MakpoduToB BasoBast
nepBHYHAs NPOAYKIHsl MHpeAcTaBJaser coboH Bech MX Ypoxkad Ha
KopHio. JJs MJIaHKTOHA YHCTast NPOAYKHHUS — 3TO Pa3HOCTh MEXAY
BaJOBOH NepPBHYHON NPOAYKUHMEH H JblXaHHeM (JecTPyKIHeH) Bcero
IJIaHKTOHa, B 3ToM cJyuae olleHHBaeTcsl HE TOJbLKO JbiXaHHe BOAO-
pocJeli IJIaHKTOHAa, HO M AbBIXaHHE 300- H O0CO0EHHO OaKTePHOIJIaHK-
toHa, [Ipm 3ToM MBI MoOJyyYaeMm INpeACTaBJEHHE O pe3yJbTHPYIOIEeM
3HaueHHH NpOLeccoB 06pa30oBaHHs NeCTPYKIHH OPraHHYECKHX BelecTs
B IVIZHKTOHE B IejoM. [103ToMy B 3TOM caydae 6oJiee cTPOTO Ha3HIBAThH
NEePBHYHYIO NPOAYKUHIO Neps8uHoll npodykyuet NAAHKTOHQA.

Hcxons u3 npuBedeHHOro ypaBHeHHS (DOTOCHHTE3a IO KOJMYECTBY
KHCJIOPO/a, BHAEJeHHOro npH (OTOCHHTE3e, HJH aCCHMHJIMPOBAHHOIC
yriepoja HETPYAHO PAacCUHTATh KOJHYECTBO OOpa30BaBLIMXCS YIJie-
BOJOB, B yacTHOCTH II0K03H (CgH206). CornacHo 3TOMy ypaBHEHHIO,
oana monekyaa CO, sxBHBajJeHTHa ogHOH MoJjekyne Og. B sTom cay-
yae accUMHAALHOHHBIH Ko3hduunent (AK=0,/CO;) H AbIXaTenbHbIHE
kosppuument ([IK=CO,/O;) oxkasbBaloTCsi PaBHHIMH eiHHHLE. B To
’Ke BpeMs YIJIeBOAbl PEICTaBJsIOT CO00H NepPBUYHBIH NPOAYKT (HOTO-
CHHTE3a, H3 KOTOPOTO CO3[al0TCs 3aTeM OpPraHMYecKHe BellecTBa pa-
crenud. Jas 3THX BelECTB CPeiHHE 3HaYeHHs] ACCHMHJIALHOHHOrO
H AbIXaTeJbHOro Ko3(¢uiuentos cocraBasoT 1,18 u 0,85 coorserct-
BeHHO. C yueTOM 3THX 3HAYeHHH H CJelyeT PacCYHTHIBATbL KOJHYECTBO
CHHTE3HPOBAHHBIX OPraHHYECKUX BellecTB N0 00beMy BBIAEJEHHOrO
KHCJIOPOJAa HJH acCHMHJIHPOBAHHOTO B Ipolecce (HOTOCHHTE3a yrie-
poaa. 3TH Ke 3HAYEHHS HEOOXOJHMO YUHTHIBATH HPH CONOCTABJEHHH
[ePBUUYHOM NPOAYKIHH U AECTPYKIHH B BOAOEMAaX.

[Mpoaykuust MIAHKTOHA MOMKeT OBITh BHIPAXKE€HAa B Pa3JHUHBIX 3K-
BUBAJIEHTHBIX eAuHHUAX. [Ipu mepexoie OT OAHHX €JHHHL K APYrdM
NPUHHMaeTcsi, KaK y¥Ke TFOBOPHJIOCH BBIIIE, YTO 3HEPreTHUECKHH 3KBH-
BaJIeHT KUCJOPO/AA IIPH OKHCJAEHHH OPraHMUYECKHX BellecTB CMeHMIaHHOro
cocraBa pased 14,2 Ixx/mr O, a TakXke, 4TO B OPraHHYECKOM BELIECTBE
comepxurcs 41 % yraepoaa or ero Macchl. IIpH sToM 2,15 Mr.opra-
Huuecknx BeuectB (OB) coorserctByer 1 Mr yraepoaa. Ilpu cpeanux
snauenusnx [JK=0,85 1 AK=1,18 nepexonuble K03(pG HUIHEHTH HMEIOT
cienyomune 3Hauenus: 3,15 mr Og/mr C; 44,77 Ix/mr C;
0,69 mMr OB/mr O,.
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METO/1bl OIIPENEJIEHUSA [IEPBUYHOM TPOOYKLIUU
IJIAHKTOHA :

Jlnsi onpelesieHdst NEPBHYHOM NPOAYKUMHM NIAHKTOHA LIMPOKOE pac-
'TIpOCTPAHEHHE TOJIYyYHJ METOJ H3MEePeHHs CKOPOCTH (OTOCHHTe3a
B BOJE, 32K/IIOUEHHOH B CNELHAJbHBIE COCYAB (CKJSHKH), B €ro KHC-
JIOPOJHOH H PaAHOYTJIEPOAHOH MOZH(HKALHAX.
Kucaopodnas moduppurayus meroga o6uIuHO mpUMeHsieTCS IpH He-
. CJICJlIOBAHUSIX HA O3epax H BogoxpaHuaumax. OHa Oblia nmpepoxena
?"I‘. I'. BunGeprom B 1934 r. B pesyabTaTe HCCHELOBaHHA HA MOXMO-
~ckoBHOM o3epe Besiom. Ha sTom osepe 25 mas 1932 r. Guiin BﬁepBbIe
‘cneaHel M3MepeHHsi (OTOCHHTe3a IVIAHKTOHA METOJOM CKJSIHOK C Ie-
. JIBIO TIOJIYYEHHs! KOJHYECTBEHHOIO BHIPaXKeHHs CKOPOCTH 06pa3oBaHHs
- OPraHHYECKHX BEWIECTB B 5TOM BOJOEME HJIH ero IePBHYHOH NPOAYK-
CLHH. Ita nHoHepckas paGoTa OTKPHIIA LEJYI0 3MO0XY B rUAPOOHONOTHH
“H TMOJIOXKHWJIAa HAYaJO MJIAHOMEPHBIM HPOAYKIHOHHBIM HCCJEeLOBaHHSIM
‘PA3JHUHBIX BOJOEMOB.
. B ocHoBe MmeToma siexutr onpejesneHve KHCAOPOZAa B BOAE W3 BO-
J0eMa, NOMELIeHHOH B CKJASHKH. JlJas HabaogeHus HCIIOJbL3YIOT
_CKJIAHKM u3 Gesoro crekaa o6bemom 100—200 Ma ¢ nHpHTEPTHIMH
_HpoGKaMH, mpHYeM O6beM KaxKAOH CKJSHKH HOJKEH ObiTh TOUHO H3-
~BecTed. ITpu sTOM TpeThsi 4acTh BceX CK/AHOK HOMKHA OHITH Clie-
_LmanbHO 3areMHeHa. OGBIYHO [JI1S 5TOrO UX 3apaHee TIIATEIBHO 3aBO-
~PaiuBaIOT B NJIOTHYIO CBETOHENPOHHIAEMYIO MaTepHio, AepMaThH. Tpu
CKIAHKH — KOHTPOJIbHYI0  (HCXOAHYI0), CBETAyI (He3aTeMHEHHYIO)
H TEMHYIO — 3alOJHAT BOLOH M3 OXHOr0 Gatomerpa, B3ITOrO U3 HC-
CJeyeMoro BoaoemMa. B KOHTPOJIbHOH CKISIHKE PACTBOPOM XJOPHCTOrO
Maruks H eJKOH LIeJOYH HeMeJIEHHO «(QUKCHPYIOTS PacTBOpPEHHBIH
B BOJI€ KUCJIOPOA A/ ONpelesieHus] UCXOJHOTO COREPKAaHHs KHCI0pPoLa
B BOAe. 3anojiHeHHble BOJOH TEMHBIE M CBETJHE CK/ISHKH OOBIYHO MO-
~MEIaloT B BOAY HCC/IEAYeMOro BOJOEMAa Ha ONpeleJeHHOe BpeMs.
preMH SKCMO3UIHMH CKJSHOK 4Yalle BCEro COCTABJSIET OAHU CYTKH, TaK
.KaK 3a 5TO BpeMs IPOXOAAT BCE LUKJIHMYECKHE CYTOUHbIE H3MEHEeHHS
LYCJIOBHH B-BOJOEMe (OCBEINEHHOCTH, TEMIIEPATYPH U T.1.). B orgesn-
HbIX C/Iy4asiX BpeMs SKCIO3HUUH MOXeT ObiTh GoJblie M MeHbIe Cy-
sTOK. Tlocsie sKCMOsMNUH CKISIHOK B HHX (QHKCHpyeTCs pacTBOpeHHBIH
B BOLe KHC/IOPOX. BasoByio nepsuunyin npoaykuuio (A) 3a Bpems
‘BKCIIO3HIUM CK/ISHOK ONPEAENSIOT 1O PAa3HOCTH COLEPKAHHS KHCJIO-
'POAA B CBETJIOH H TEMHOH CK/SHKAaX B KOHILE SKCNO3ULHH. 10 ymeHb-
IUGHHIO COAEPKAaHHS PAaCTBOPEHHOrO KHCJIOPOJAA B BOAE 3aTeMHEHHOI
/CKJIIHKH 110 CPaBHEHHIO C MCXOAHBIM ONpENeNsioT CKOPOCTh AEeCTPYK-
AlHH OPTAHHYECKHX BEUIECTB, CBA3aHHOH ¢ TpaTaMH Ha OOMEH OpraHu3-
- MOB MJIaHKTOHHOTO coobwectBa (R). Yucras mepBHYHAst NMPOAYKLHS
. IpeAcTaBseT coboil pasHocth A—R. UHCTYI0 NPOAYKUHIO NMIaHKTOHA
; CI€AYeT OTJHYATh OT YHCTOH MNPORYKIMH (HTOIIAHKTOHA, KOTOpas
i TIpeACTaBaseT co6oit BaJoBEIH (POTOCHHTE3 3a BHIYETOM 3aTPaT KHCJIO-
pPolAa Ha AbIXaHHE TOJbLKO QHTOnNIaHkTOHA. [locjenusss BeJHUMHA He
lIoA2aeTcss NPAAMOMY H3MEPEHHIO H 4Yallle BCEro OCTAeTCS HEH3BECTHOMH
HJIH OLCHHBAaeTCA KOCBEHHBIM o0oO6pasoM. OGHIYHO NPHHHMAKOT, YTO
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3aTpaThl Ha AbIXaHHE (HTONIAHKTOHA B CPEAHEM HOCTHraioT 15—20 %
BaJIOBOH NEPBUUYHOH NPOLYKLHH. )

cogepxkanne kuciopoiga B Bofe (Oucx) cocra-
Bﬂﬁﬂlgp’it‘g,elp hﬁ‘c/l;qeg(; I:/}I)Z)I\(A(LHHCO;TOqHJ(I)ﬁp 3KCNMO3HUHH (?KJIHHOK B 03¢pe COD.?p)K(E)lHHe
kHeTopofa B cBeraofl ckasuke (Ocp) Bo3pocnmo ao 12,4 wrim, a 1134_1‘%4}{01_4_6 ”2
noHusuaock Ao 8,2 wmrfa. Orciofa BajnoBas nepBHyHash NPOAYKUHA A=O0cs ™
—124—82=42 mr O/(a-cyt), nau 5975 JIx/(n-cyr), uam 2,9 mr OB/(xa-cyT),
win 13,4 wr C/{(a-cyT); CKOPOCTh JAbIXaHHS IJAHKTOHHOTO coo0llecTBa RZAOHC}{Qj
—~OTM’=10,1—8,2=1,9 mr Of(a-cyt); uucTas INepBHYHAA TPOAYKIHS —R=
=0¢p — Ouex=12,4 —10,1=2,3 mr O/(a-cyT).

[IpuMeHenHe KHCJAOPOAHOTO METOJAa B OJMIOTPO(HBIX BOAAX Orpa-
HHYEHO H3-32 €r0 HEBHICOKOH 4YBCTBHUTEJNBHOCTH. DTOT METOJ MOXKHO
YBEPEHHO HCMOJb30BaTh AJsi BOAOEMOB, COJepXKaHHe XJopoduiia a
B BOJ€ KOTOPLIX He Mmenee 1 mr/m3.

Paduoyesepoonas modupuxayus CKJIASHOUHOrO MeToJa H3YUeHHA
NepPBUYHOH MNPOAYKIMH IJAHKTOHA IPHMEHSieTcs Ha OJHUTOTPOQHBIX
BOJOEMAX, BKJIOUAsi OCHOBHBIE MOPCKHe H OKeaHHYecKHe Bojbl. Brep-
BHe 3Ta MojpHduxkanus Oblaa HCIIOJIb30BAHA Cruman-Hunbgernom
B 1950 r. Bo Bpems paGoT HaTCKOH MOPCKOH SKCHeIMUMH HA CYyAHE
«[amares».

aPa,lIHOYI‘JIepOIlHaH MoandUKaLKs CBI(;),U,I/ITCSI K claeqyiolemy.
B npoGy Boasl BHOCAT H30TOI YIVIEPOAA C B Buae KapOoHaTa HJIH
THAPOKapOOHAaTa HAaTPUS ¢ H3BeCTHOH pajgHoakTHBHOCTbO. [Tocie He-
KOTOPOH 3KCIO3HIHH CKJSHOK BOJLY M3 HHX OT(QHJIBTPOBBIBAIOT depe3
MeMOpaHHBIA (QHJALTP H ONpefensioT Ha (GUIbTPe PajHOAKTHBHOCTH
KJIeTOK M1aHKToHa. CKopocTh (orocunresa (mr C/a) paccuHThBaeTCS

no dopmyJe
bopmy A= (r4/Ry) C,

rie C — comepxaunne CO, B Bome (MrC/m); rq-— pPaJHOAKTHBHOCTD
NJAHKTOHA Ha ¢unprpe; Rq— PajioaKTHBHOCTDL BelleCTBA, BHECEHHOTO
B CKJISHKY.

Hpumez pacuera. B cBeTiylo M TeMHYIO CRJAHKH BHECIH DAacTBOP Na“CO?
PaZHOAKTHBHOCTBIO 1 MuH uMin/muH (Rg). Ilocae CyTOYHOH 3KCIO3HIHH palmoaKmB_
HOCTb NJIAHKTOHA B CBETIOH CKJsHKe (rgz) cocraBuaa 20 ThIC. AMI/MHH, a B TeMJ
HOMt CKJAAHKE (ry,)— 2 THIC. HMI/MHH. Tlo pajHOaKTHBHOCTH NJAHKTOHA B TeMtIOPl’
CKJSIHKE MOXKHO CYAMTb O 3Hauenuu TemHoBOH accuMuasuun COp MHKpodopoR H
apcopbuun “CO, duiprpamu. KonueHTpanus AHOKCHAA Yriepoia B BOAE COCTa(;r:;f;
20 mr C/a. YuuThiBasi CKa3aHHOE, MOXKHO HOJYYHTD, qT;) HAKOILIEHHAs BOAOPO i
PAIHOAKTHBHOCTh Ta=ry —Iq,=20-10°—2.103=18-10 AMI/MHH, CKOpOCTh ¢
chuteza A=18-10%/106-20=0,36 mr C/(n-cyr). dto 3xBuBajeHTHO 16,11 JIxK/n, win
0,78 mr OB/a, uau 1,12 mr O/ (a1-cyT).

PannoyraepoaHass MoAHU(UKALMA CKJITHOYHOTO METOla NO4TH Ha
IBa MOPSiAKa UYYBCTBUTEJNbHEE KHUCJODOMHOH MOILI/I(DI/IKa‘le.PII/I. 3T1o no-
3BOJISIET HCIOJb30BAaTh ee [Js1 HabJawAeHHH 3a NMePBHYHON NMPOAYKIHEH
OJHrOTPOMHBIX BOJOEMOB M Ha TAKHX IJIyOMHaAx B oJiee MPOAYKTHB-
HEIX BOJAAaX, Ije (DOTOCHHTe3 MO MPHUPOCTY KHCJAOPOAa HeowryTHm. Ilo-
TPELIHOCTE PAaANOYIVIEPOAHON MOI[I/I(bI/IKaU,PII:I MO¥KeT OBIThb CBsi3aHa
¢ HaJuuueM TaK Ha3biBaeMOH BHEKJETOYHOH NMPpOAYKIHUH, HE YYHTHI-
BaeMoH CTaHAAPTHBIMHU ME€TOAAMHU, H pa3spyHICHHEM KJIETOK (pHTOl'I.HaHK-
TOHA TIPH (QUABTPALMK NPOG BOAB yepe3 MeMOpaHHble GUALTPH. BHe-
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KAETGHHOL WM IKCTPAYEAAIOALPHOL TIPOAYKLHEH HA3BIBAIOT IPHKU3-
HEHHOE BbIJeJICHHE K/IETKaMH BOAOPOCJEH BO BHEIIHIOK CPeLy MPOAYK-
TOB (hoTOCcHHTE3a.

CranpapTHble METOAH HE CNOCOGHB YUHTHIBATE pacTBOpeHHBIE TPO-
AYKTH (OTOCHHTE3a, 4TO NPHUBOAHMT K omubke oT 1 1o 50 %. Tlponyk-
IlHs PACTBOPEHHBIX OpraHuyeckux Bewects (POB), otoxpecTBaseMas
HacTO C BHEKJIECTOUHOH NMPOAYKLUHEH (QUTONNAHKTOHA, B OJTUTOTPODHBIX
BOJax MOxer OHIThb COU3MEPHMa C NPOAYKIHEH B3BeLIeHHOIO Ooprasu-
YECKOro BellectBa. PaspaGoTannl crnennasbHbe METOAbI - ONpefesieHus
BHEK/IETOYHOH NPOAYKIHH, AOCTATOYHO NMOAPOGHO H3JAOKEHHBIE B pa-
6ore B. B. Byabona [14].

Onna u3 craGeix cTopon pazuoyraepoaHold MOIH(DUKALUA COCTOHT
B TOM, 4TO 4YacCTb 4CCHMHJIMPOBAHHOTO DPafHOYIJIEPOAA, BHIAEASEMOIO
BOAOPOC/IAMHU NPU JBIXaHHH, He yuHThIBaeTcs. [103ToMy ¢ momouibio
STOH MOAM(HKALHH IOJYYaloT HEONMpeXeJeHHBIEe 3HAUCHUS NePBUYIHOI
NPOAYKUHH, KOTOPBHIE OKa3biBAIOTCA OJU3KHMH K 3HAYEHHSIM JHGO
YHCTOH, JIMGO BAJOBOH MPOLYKIMH.

Hast onpepesenns BanoBofl mepBHYHOM NPOAYKIHUU H3MEPSIOT CKO-
POCTb OTOCHHTe3a MUIAHKTOHA HA HECKONLKHX FODH30HTAX (boTuueckoit
30HBL. JTa 30HA OrPaHHYEHA NMOBEPXHOCTHIO BOAH H ray6uHOH, KOTO-
poit nocruraer 19 npuxomsimel coJHEYHOH paaManHy, T.e. TJIyOHHOH,
paBHOH mpumepHO 2,5 S (S — npo3pauHOCTd BOJAKI (M), usmepennas
¢ nmoMmouipio 6esnoro aucka). O6bIYHO HAGIOAEHHS 32 CcKopocTbio (ho-
TOCHHTE3a NpPOBOAATCA Ha TOPH3OHTAX, COOTBETCTBYIOWIHX TIYGHHAM,
paBubim 0,25 S, 05 S, 1 S, 2 S, 3 S. CkASHKY ¢ npobamMu mpUKpei-
JIAIOT ¢ NOMOWIBIO CHeUHAJNbHBIX HPHCNOCOGAEHHH (WITATHBOB, 3aKM-
MOB, KPIOUKOB H T.I.) K TPOCY, KOTOPHIH yCTaHABJMBAETCSA B BOJOEME
B BEPTHKAJbHOM MOJOXKEHHH. CHCTEMBI KDPEIJIEHUS IOJKHB ofecneun-
BATb BOSMOXHOCTb OBICTPOTO H YRZOGHOTO NPUKPENVIEHHSI W CHATHS
CKJSTHOK.

Pacuersl nepBuunofi npoaykuns nox 1 m2 MOBEPXHOCTH BOJOEMA YuH-
TBIBAIOT CKOPOCTh (POTOCHHTE3A NIAHKTOHA HA HECKOJBLKHX TOPH3OHTAX
(oTHYECKOH 30HBI, BHOPAHHBIX B COOTBETCTBHH C NPO3PAYHOCTHIO BOAKL.

HAas onpenenenns «noTeHIHAJIBHOTO (OTOCHHTE3a» C TOMOLIBIO -
PajHOyr/epOaHOH MOLHGMHUKAIMH CKASHOYHOLO METOAA CKJSHKH MOFYT
SKCIIOHMPOBATbCA BHE BOJCEMa B CNENMAJBHEIX aKBapHyMax. JlaHHble
O MOTEHUHAJbHOM (OTOCHHTE3€ NAOT BO3MOMKHOCTH OLEHHTH OTHOCH-
TeJbHYIO IPOAYKTHBHOCTbL HCCJAEAYEMBIX BOJ.

C nomompio o6eux MoMGUKALHE CKASHOIHOrO Meroga OOBIUHO
TMOJIYYaioT cJlenylollne BaxKHEHIIHe XapaKTepPHCTHKH TePBHYHOH Ipo-
AYKUHH: 1) CYTOYHYIO CKOPOCTb (OTOCHHTe3a B | M3 BoHI y 1oBepXx-
HOCTH BomoeMa (As); 2) cyrounymo cKopocTh (OTOCHHTE3a B 1 w8
Ha ray6uHe ¢ ONTHMAJbHBIMH CBETOBHIMH YCJOBHSMH (Aopt), nprauem
4acTo 3TH IBa NOKasaTe/sl COBIAJaioT; 3) CYTOUHBIH (DOTOCHHTE3 MO.
1 m? nosepxnocTu Bonoema (3 A); ONpejeJeHHe 3TOil BEJHYUHBl He-
06X0NMMO, HANPHMEp, JAJI CPaBHEHUS 3HEPruH MEePBUYHOH NPOAYKIIHH
C SHEprued coJIHeYHOH pajHMalMH, Najapliedl Ha IIOBEPXHOCTh BO-
noeMa; 4) KOJIMUECTBO NEPBUYHOH NPOAYKLUHHM 33 CE30H MM 3a ron

(XX A).
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Pacuer ), A B MaJbiX B CPeIHHX 03epax M BOJOXPAHHJHINAX TIPO-
U3BOJHTCA C VY4eroM IIOLIajedl TOPU3OHTOB, Ha KOTODBIX ompejess-
Jace CKOpPoCcTh ¢oTocunTesa. CkopocTh (QoTOCHHTe3a Ha KaxAOH H3Y-
yeHHOM r/y6HHEe YMHOXKAEIOT Ha IJIOWAaJb COOTBETCTBYIOILIErO FOpPH-
-3ouTa (K,), BHIpaKeHHYIO B JOJAX MJOLIAAH 3epKaJja 03epa, KoTopas
IpHHHMaeTcst 3a egunHuny (Tabu. 3).

‘Tabauma 3
PACYET I[MEPBHUHOM MPOAYKUWHM IIJAHKTOHA I1OJ 1 M2 (U3 [13])

A M A Kﬂ, AKn_
0,0 1,00 1,00 1,00
0,5 1,54 0,80 1,23
1,0 1,07 0,42 0,45
2.5 0,50 0,14 0,07
4.0 0,20 0,09 0,02
5.0 0,00 0,66 0,00

MMpumevanue h—raybuna, A-— cKOPocTb (HOTOCHHTE3A B OTHOCHTENb-
HBIX eAHHHUAX (32 eJAHHHIY IPHHATA CKOPOCTb (POTOCHHTE3a Ha MOBEPXHOCTH BO-
10ema), OCTaJsbHble NOSCHEHHS CM. TEKCT.

PaccunuTaHHble 3HAYeHHS npousseneHus AK, HaHocATcs Ha rpaduxk
(puc. 3). Ilnomans ¢urypsl ABCDE, orpaHH4eHHOH OCAMH KOOPAH-
HaT u KpuBo# H3meHeHuss AK, c rayOuHOH, NPONOPUHOHANLHA WHTE-
rpaabHoMy dotocuntesy nox 1 M% BBHIPaXKEHHOMY B OTHOCHTEJIbHBIX
enuunnax. IlolmyueHHoe 3HaueHHe MJIOIIAAH YMHOXKAIOT HA CKOPOCTh
dorocunTesa B 1 M°, MPUHATYIO 34 €IHHHIY.

Mromans ¢uryper ABCDE wmoxer GbiThb paccyMTaHa C TOMOIIBIO
Pa3JIHYHBIX MPHEMOB YHCJIEHHOT'O WJHM TPadHUuecKoro HHTErPUPOBAHHA,
HanpuMep yKe YIOMHHaBILErocs crnoco®a Tpanenui, CTOPOHAMH KOTO-
PBEIX B JAHHOM CJy4ae CJY¥KaT CKOPOCTH (OTOCHHTE3a Ha MocJefoBa-
TEeJAbHBIX FOPH30HTAX, 2 OCHOBAHUSIMH — PACCTOSIHHsL (M) MeXIy coOT-
BeTCTBYIOIIUMH IJIyGHHAMH, Ha KOTOPBIX BeJHCh HabJIONEHHS CKOPO-
<TH (orocuHTesa miaankrora. [laomans ¢urypsr ABCDE kak cymma
fIomafefl Tpaneuui paBHa

141,23 1,234 0,45 0,4540,07
LB o5 LBEEB o5 BRELA 154

4 0,07—;—0,02 S1,5 4+ 0,02-;-0,00 . 1,0 =1,445.

Huns onpeneseHUs WHTErpaJbHOH NPOAYKIUHMHM 3a ol WIH Berera-
LHOHHBIH CE30H 3HAYeHHsl CYTOYHBIX MPOAyKuuit 3 A 3a oTAeJbHBIE
AHM HaGJIOACHHNM HAHOCAT Ha TPadHK, T.€. CTPOAT KPHBYIO Ce30HHOU
WJHM TOJOBOH AMHAMMKH nepBHuHOH npoaykuuu (puc. 4). Ilpomykuus
3a HccJelyeMblH mepHoj BpeMeHH ) ), A Gyaer mpeicTaBisATh coboi
nJowaab (GUIyphbl, OrpaHHYEHHON KPUBOH CE30HHOTO XOJa NepPBHUYHOH
NPOAYKUHH H OCbIO abCIHCC, KOTOpasi TaKXkKe MOKeT OBIThb pPaccudTaHa
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Puc. 3. WUamenennss AKn c ray-
. BHHOR A (mOsICHEHHS CM. TeKcT)

METOJaMH YHCJAEHHOTO HJIH I‘pa(queCKOI‘O HHTErpUpOBaHHu4. B nocJaen-
HEeM cJiyyae KOJIMYecTBO HepBH‘IHOﬁ NPOAYKIHH 38 CE€30H HJH Toj MO-
XKeT OBbITh pacCyuTaHo HCXoAs H3 KpPIBOf;I CE30HHOTI'0 XoAaa HepBH'{HOﬁ

MPOAYKIUHH ¢ HCIOJb3OBAHHEM BEJIHYHHE MAaKCHMAJIbLHON NPOXYKIHK
32 3TOT nepuon (Amax):

Z Z A= Amakas

rae T — npojoJ/IKHTEbHOCTE (CyT); k — KoaddunHenT, paccunTanHbIR
1o cooTHoWeHHIO nuomaneit ¢uryp ACE/ABDE, xotopbie MOIYT GhiTh

'

0 A
B ¢ D
hy £ L I 1 1 t -—ﬂﬂ// //%
0 0% 08 Aky A Vi v E

Puc. 4. Cesonnasi nMHAMHKA nepBHH-
no#l npoaykumn (3 A) naaHKTOHa
(uz [14]). noa ! Mm% (us [13]).

. BBIYHCJICHBI METOJAMU YHCJIEHHOTO HHTerPHPOBAHHS HUJH B3BEIIHUBaHUA..
: ,HJIH 3TOTO0 Omnpeneasercs wmacca JHucTa 6YMal‘IfI, 3aHATOrO Q)Hl‘y-'

poit ABDE, niiomans KOTOPOil JIETKO PaccuHTHBAETCS, a 3aTeM H3Me-
psietca Macca ¢urypu ACE. :

B GosnbumHcTBe BOZ0OEMOB HHTErpasbHast NPOAYKLMS 3a TOA MaJor
OTVIHYaeTcst OT NPOAYKIHH 32 BEreTauHOHHBIA Ce30H, Tak KaK_[oIQ: .
JIbJIOM H NIOKPRIBAIOUIMM._€['0 CJOeM CHera—(DOTOCHHTE3 IIJIaHKTOHA

MpaKTHYECKH Npekpamaercd. HMckaiouenue cOCTaBJAAIOT JHINL HEKO-
TOpble BojoeMel, Hanpumep o3. Bafikan, psan osep 3abaiikanibs, B Ko-
TOPLIX H3-32 MaJIOTO KOJIH4ECTBA CHEra M MPO3PayHOTO JbJa MOIJEN-
HBIH (OTOCHHTes MMeer GoJbllOe 3HAYEHHE AJS TOAOBOIN NepPBHUYHOK
IpOAyKUuH [14].

Pacuer npodykyuu no codepocanuro XA0poduarra 8 nNAAHKTOHe..
Onpenenenne cogepkaHus XJA0OPOGHINA B TJAHKTOHE MO3BOJSET:
1) BbipasuTh GHOMaccy GHUTONMIAHKTOHA B a6COMIOTHBIX €IHHUIAX
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Macchl; 2) paccyHTaTb 3HAYEHUs] HEPBHUHOH NPOJAYKIHH IJIAHKTOHA IO
KOHUEHTPAUUH XJI0OpodHMIa, KOTOpPas 3aKOHOMEDHO CBA3aHa CO CKO-
POCTbIO O0OOpa30OBaHHs OpPraHUYeCKHX BellecTB B Mpouecce ¢oTo-
CUHTE3A.

BriepBbie coepxanue xJopoduanaa 6biio onpepeneso E. M. Kpen-
com u H. A. BepxO6uuko#i B 1930 r. npu H3yyeHHH NJaHKTOHa ba-
penneBa mops. B HacTosiliee BDeMsl ONpefeseHHE COAEPKAaHHA XJO-
podHuMa o B NJAHKTOHE LIMPOKO HCHOJb3YyeTcs IPH HCCAENOBAHHMAX
OePBHYHON MPOJYKUHH IJAHKTOHA B PasjIHuHbIX BOojOeMax.

CyThb MeToJa 3aKJ4YaeTcs B TOM, UTO TeM HJHM HHBIM CIOCOOOM
SKCTPATHPYIOT XJAOPOMU/JI H KOHUEHTPALHIO XJIOpodHiIa a onpeie-
JSIOT Ha chnekTpodotomerpax uau Quayopumerpax. OObuHO (HUTO-
NJIAaHKTOH M3 HM3BECTHOrO OGbeMa BOJABl KOHUEHTPHPYIOT (DUIBTPOBA-
HHeM Ha MeMOpaHHOM (uJbTpe, BLICYIIHBAIOT, 4 3aT€M 3KCTPaTHPYIOT
M3 Hero MUCMEHTH B onpexeseHHoM o6beme 90 %-Horo amerona.

YpaBHeHHe IJsi pacyera KOJHYECTBA XJOPOQHJIa @, NPUHATOE
paboueit rpynmno#t KOHECKO, umeer Bun [14]

Con== (11,64Eqss — 2,16Es + 0,1 Evo) 7,

rae Cx; — KoHHeHTpauus xmopodumia a (mr/m®); Eggs, Less, Eeso—
SKCTHHKIMS (ocsabJeHHe cBeTa) NpU AJuHe BoaH 663, 645, 630 um
COOTBETCTBEHHO;, U — 06LeM 3KcTpakTa (MJ); V —o6bveM mpobu (a1);
! — AJMHA CBETOBOrO NYTH B 3KCTpakTe (cM). B 3HaueHus, moJydeH-
Hble B KPAaCHOM 4YacTH CIIeKTpa IPH YKa3aHHBIX 3HAYEHHSX IKCTHHK-
IHH, cJIeAYeT BHOCHTb NOMPABKY, BHIUMTAS M3 HHUX ONTHYECKYIO IJIOT-
HOCTb 9KCTPaKTa Ha AJHHE BOJIHB 750 HM. YUHTHIBaeTCs HecHenugpu-
yeckoe [NOIVOLIeHKWe CcBeTa Ha 3TOH AJMHEe BOJHEI, CBSI3aHHOE
€ MYTHOCTBIO, Pa3JIHYHBIMH B3BECAMH H T. I,

Hpumep. Tnanktos us 0,5 a1 oseproil Boan (V=05 i) 6bu1 CKOHUEHTPHPOBAH

Ha MeMGpanHoM duabTpe. [IHTMeHTH! SKCTparupoBain B 5 Ma aunerona (V=5 ma).

C NOMOIIbIO CNEKTPOPOTOMETPa B KiOBeTaxX AJHHOH 1 oM OblM HOJMYYeHEl CJI%IIYIO-
[He 3HAYEHHS ONTHYECKOlH MJOTHOCTH 3KCTpakTa: FEgez=0,000; Egi5=0,030; Egso=
=0,010; E5=0,002. TTocsie BHeceHus NOHPABOK Ha SKCTHHKUHMIO (BBIYHTAs E7s0)
ToJayyaem .

Cxa= (11,64 -0,048 — 1,16 - 0,028 + 0,1 - 0,008) — 0—5,5— =5,28 mr/m3.

Jl1s pacueta MepBHYHOH MPOAYKLMH 110 COAEPXKaHMIO XJNOpodHuIIa
B IJIAHKTOHE HEOOXOAMMO 3HaTh TAK HasblBaeMoOe aCCHMHIIALHOHHOE
yucao. Accumursyuonnoe 4ucao (AY) mpeacrabasier co0oH OTHOIUe-
HHe BCEro KOJHMUECTBa XJopoduasa a K CKOPOCTH (POTOCHHTE3a H
BBHIpaxaeTcsl B MHU/IJHMIPaMMaX OPraHMYECKOro BellecTBa, CHHTE3HpPO-
BanHoro 3a 1 4, Ha 1 Mr xJopodujIa B yCIOBHAX OCBEIIEHHOCTH, K KO-
TOPLIM J@HHAsl CACTeMa NpUcnocobena. AcCHMUISNMOHHOE YHC/IO TPH-
HATO BHpaxaTh B Mr C/mr xsopodunna a 3a cytkn (CAY) wiu yac.
HekoTopble HccefoBaTeNy BHIPAXKAaIOT €ro B €IHHUIIAX MaCChl KHCJIO-
poaa, BHpeaseMmoro npu ¢orocurrese, wiH COy, accHMHIMPOBAHHOIO
B €ro npoiecce.
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Maxkcnmanpubie snavenns AY aJist 03ep pasHBIX IUHPOT HAXOAATCH
B npenenax 3,2—33 mr O/(mr-u), man 1—10 mr C/(Mr-u). Cpegnee
ACCHMUJISIIHOHHOE YHCJIO Ha TJy6HHe ONTHMaJbHOro (OTOCHHTe3a 3a-
BHCHT OT TPO(HYECKOro cTaTyca BOZOEMa M (DH3HOJOTHUECKOTO CO-
CTOSIHUSA BojopocJieil M paBuo npumepHo 2 mr C/(mr-u). Comepxanue
xaopoduana a (Mr/mM®) B 03epax M BOJAOXPAHHJIMILAX HAXOAHTCS B CJle-
AYIOLWKX 1pejesnax: oJaurorpodusie — I, mesorpodubie — 1—10, 3B-
TpodrEe — 10—100, BBICOKO3BTpOGHBE — 100. 3HaueHHe NEPBHYHOMN
NPOAYKIUMK AJIS CJOSt BOABI, I YCJOBHSI JJisi (GOTOCHHTe3a HauGoJee
OIarONPUSITHE, MOXKET GBIThb HOJYYEeHO YMHOMKEHHeM 3HAaueHHS coxep-
®auua xaopoduiana a Ha AY mnm CAU. TTockombKy HHMKE M BBILIE
STOTO /1051 yCJIOBHST /I (POTOCHHTE3a YXyAWATCs, 061ast TPpOLyKIHs
B cTOJI0€ BOABI MM HA €IHHHMIY MOBEPXHOCTH 3epPKaja BOLOEMA MOMKET
ObITb paccuHTaHa TOJBKO C YYETOM OTKJOHEHHS OCBELIEHHOCTH OT OIl-
THMAJbHOTO 3HAYEHHs1 Ha PAa3JHYHBIX YYacTKaX (OTHUECKOH 30HHI.

NEPBUYHAS MPOAYKUMS MJAHKTOHA B BOIOEMAX

IIpoaykuust (QHTOMIAHKTOHA B BOJOEMAX, eCTECTBEHHO, 3aBHCHT OT
CKODOCTH (OTOCHHTE3a, KOTODas B 3HAUHTENbHON CTENeHH OIlpeies-
€TCsl CBETOBBIMH YC/I0BUAMH. C riyGHHOH OCBELIEHHOCTh YMEeHbUIAeTCS
H COOTBETCTBEHHO YMEHBINAeTCst H CKOPOCTh (hOTOCHHTe3a. MaKCHMAalb-
Hasg CKOPOCTh (POTOCHHTe3a B efHHHIE 06beMa BOAb (Amax) B Bojpoe-
Max BBICOKHX HJM GoJiee I0XKHBIX INHPOT NPH NACMYPHOH moroie Ha-
Guonaercss oGbIYHO BGJIM3M NOBEPXHOCTH BOAH. B Bomoemax yMepeH-
HBIX ¥ JOXHBIX IIHPOT (OTOCHHTE3 Y NMOBEPXHOCTH HEPEAKO YTHETAeTCS
H30BITOUHOH wuHCcoMsiuHed. B 3Tux BomoeMax Amax OTMeYaeTcsi Ha
HEKOTOPOH TIiy6HHe, TAe NOCTHraeTcs CBETOBOE HAChIleHHe (hOTOCHH-
Te3a. Hanpumep, B Pri6uucKOM BOZOXpaHHJHINE H B HEKOTOPHIX 03e-
pax JlatBuu nepBHYHas NPOAYKUMA Ha ray6une 0,1—0,25 M BHIIIIE,
YeM B CaMOM IOBEPXHOCTHOM cJioe BOAH. B o3epax Benopyccuu Amax
HaGmofaeTcss Ha TMyGHHAX, IZle MHTEHCHBHOCTH COJIHEUHOH paiHamuH
cocrapsier 10—35 % pagmanmu, nagammeli Ha NOBEPXHOCTH 3epKada
o3epa.

C ruayGHHO# yc0BHA OCBeUIEHHUS OBICTPO YXYAIIAIOTCH M HHXKE
ONpPEJEeNIEHHBIX TOPU30HTOB BOJOPOCJH HCIBITHBAIOT CBETOBOE TOJOJA-
Hue. CBeToBoe roJojaHHe NpeacTaBasieT cOGOH AOJIO (%) cxopoctu
¢oTOCHHTE3a NPH JAHHBIX YCJOBHSIX OCBELIEHHOCTH OT CKOpPOCTH (oTO-
CHHT€3a NPH ONTHMAJbHOH ocBelieHHocTH. Tak, cTemeHb CBETOBOrO
FOJIONaHHsA (GHTONNAHKTOHA B PHIGHHCKOM BOZOXDaHUHKINE HA cPefHE
rJyGuHe B WITHJIEBYIO HOTOAY cocTaBasaa 62 %, npu serpe 3 Gauna —
87 %, npu Berpe 5 6asaoB — 90 Y.

Ha ocnoBanun mnccieoBanus 3aBHCHMOCTH CKOPOCTH tdoTocHHTE3a
OT OCBEIIEHHOCTH MOXHO pa3paboTaTh PSJ PACYETHHIX METOAOB ONpe-
Je/IeHHsl NEPBHYHOH NPOLYKIHH INIAHKTOHA B BOJOEMAaX.

Fay6unn, Ha KoTOpBIX HabaonaeTca HOTOCHHTES B BOZOEMAX, omnpe-
ACJIAIOTCS NPO3PAaYHOCTBIO BOAB. IIpo3payHOCTL BOABI HEPEAKO 3aBH-
CHT OT OGUJ/IMsI KJIETOK (UTONJIAHKTOHA H, CJENOBaTeJbHO, KOCBEHHEIM
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o6pa3oM oT BeJHudHB (doTocuHTe3a. [das oszepuuix Bojoemo CCCP
CBsI3b MeXAY OTHCIIEHHEM Y, A/Amax U NPO3PAYHOCTHIO BOAH O AHCKY
Cekkd (S) (puc. b) omucniBaercss ypaBHenuem |13]

> A= AnaxS.
[TpuBenennoe ypaBHeHHE 3aMETHO YNPOLIAeT pacueThl MEPBHYHOH IPO-

AyKuun nox 1 M2, Tak Kak NpPeCcTaBJsier ee KakK QYHKIHIO TOJbKO ABYX
TiepeMeHHHX — Amax 4 S.

T A Anax
§r
AT +7
m2 of
4 08
§r o4 o
x5 an
e f )
4 -
LTS
Puc. 5. 3aBHCHMOCTb OT-
2r AL N vowenuss 3 Af/Amax OT
; : A npospa4yHocTy BoAH S (mo
/4 nucky CeKKH) B BojoOeMax
X pasHoro Tuma (u3 [14]).
1 L | | 1—7 — o3epa; &—11 — Bojo-
a 2 4 § SM XpaHWTHILA.

ITpo3paunHocTs BOABI B 3HAYHTEJNbHOH CTENEHH ONPenesiserTcsl Ko-
JIHYECTBOM B3BEUIEHHHIX B BOJe YaCTHI, B TOM YHCJEe H COAepXKaHHEM
xaopodpunna a Cxx (Mr/m3) H cecroHa.

[IpospaunocTes BoAB H comepXaHHe XJAOPOdHIIA 4 HAXORATCH
Mex Ay coboii B of6paTHOH 3aBHCHMOCTH (pHc. 6), KoTopas njs BOL
C HH3KOH [BETHOCTbIO MOXET GBITh OMHCAHA YPaBHEHHEM

Cyn=57,7872", )]

Jas oTaeabHBIX BOgOeMOB ypaBHeHHe (1) MoKeT GBITh HCIIOJB30-
BaHO JJs1 OPHEHTHPOBOYHOH OLEHKHM coepxanusg XxJopojuina a
B NJAHKTOHe MO pe3yapTaTaM H3MepeHHil NPO3payHOCTH BOABl C MO-
Molpio aucka CeKKH.

Cpsi3b MeXIy NPO3PaYHOCTbIO BOAL H COAEPKAHHEM B IJAHKTOHE
xnopoduina a MoxeT GHTb HapylieHa NPUCYTCTBHEM B Boge Ge3XJo-
podunnbHoit B3BecH. O6paTHasi 3aBHCHMOCTb IPO3PayHOCTH BOJBI OT
KOHIEHTPauuu (Mr/J) B3BeIUEHHBHIX opraHuueckux Bemects (Cpos)
JOCTATOYHO XOPOLIO BhIpaxeHa (pHC. 7) W ONHCHIBaeTcs ypaBHEHHEM

S$=3,9Cz08 . 2
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U3 ypasuennit (1) u (2) Jerko nmoayuuTh, 4TO COLEPKAHHE XJIO-
podHIIa @ H KOHUNEHTPAUHs B3BELIEHHHX OPraHHYECKHX BeILeCTB
B BOJE HaXOAATCS MeXAy coO0H B NPAMO# 3aBHCHMOCTH:

CXJI = 3’0C113,8185 (3)1

- ry
[ [ —r—

| i i \ i ] 1 )
0 20 40 60 80 100 120 740 Ly Me/u’

Puc. 6. 3aBHCHMOCTb [IPO3PAYHOCTH BOABI S OT COAEPXKAHHA
xaopoduana a Cxn (us [14]).

1 ! ® 1
7 10 100 Copg M2/2

Puc. 7. 3aBHCHMOCTb IPO3PAaiHOCTH BOAH S OT colep-
XAHHS OPTAHMYeCKOTO BellecTBa B cectoHe Cpop B pas-
HBIX osepax (u3 [14]).

HIH
Cx/Crop = 3,0Cpop, G

T.€. ¢ YMEHbLIEHHEM COJEPXKaHHs OPraHUYeCKHX BeLIeCTB B CECTOHe:
LOJSI XJ0poduia @ BO B3BEHIEHHOM OPTaHHYECKOM BelleCTBe yMeHb-
maercd. JleACTBHTENbHO, B OJAHrOTPOGHEIX o3epax A0Js XJIopodHuiia a
OT KOJIHYECTBA B3BEIIEHHHX B BOJ€ OPraHHYeCKHX BeLIeCTB COCTaBJsAeT
0,1--0,2 %, B MOpPCKHX BOAOeMax, rie (PHTONNAHKTOH Pa3BUT cjalbo,—
0,09—0,17 %, B NMPOAYKTUBHHX 03epax — 1—2 Y.
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OnpenesieHHe KOHLUEHTPAUMH XJAOPO(HIAIA @ B NJI2HKTOHE HCNOJb-
3yeTcsl KakK 3KCIpecc-MeTOX ONEeHKH CTeleHH 3BTOP(HpOBaHUSA H Kaue-
CTBa BOJ B BojoeMax. DTO ONPaBRaHO TEM, UTO KOJHYECTBO XJOPO-
GHIa 1OCTATOYHO XOPOILO OTPaxKaeT HaTPpy3KH BOJ0EMOB GHOT€HHBIMH
3JieMeHTaMH, ocobeHHo ¢ocdhopoM u asoroM. Ha npumepe Beamkux
03ep Amepuku, osep llBeuun u PunasHIHM Oblja MoKasaHa npsMas
3aBUCHMOCTb MEXJAY cpejHedl 3a JIeTO KOHUeHTpaunue# xJaopodHina a

H08seapbu

Cyn M2/M?
HopBunen
[ ]

Jor

20+

Bepztee
PR 1 ! ) 1 i ! [

0 0oz 005 01 02 05 7 2 § Posey 2/ (17 200)

Puc. 8. 3aBHCHMOCTb JeTHell KouueHtpauun xjopodumia a Cxx (cpenued
33 HIOHH—AaBILyCT) OT TofoBoéi docdopHoil Harpysku Ha 03epo Poon (M3
[88]).

u ¢octhopHoii narpyskoit 3a rog (puc. 8). Humton n Puraep [107]
aHaJMTHYECKH PAacCuHTaJd 3Ty 3aBHCHMOCTb H BbIPA3HJIH ee B BHAE
CTEIEeHHOr0 ypaBHeHHs

Crn=0,073PL25 (5)

rie Poswy — CPeAHerofioBasi KoHUeHTpanus (Mr/m?) obuiero ¢ocdpopa
B BOJeE.

‘ HaJabueffiiue HccaeqOBaHUs I10Ka3aJd, YTO TAKOro BHJA2 3aBHCH-
MOCTh, H3o0pamaeMas Ha Tpaduke BOUHYTOH KPUBOH, mpeacraBfeT
co60l JiHIIb JIeBYyI0 YacTh obuedlt S-o6pa3Ho#dl KPHBOH, GoJiee TOUHO
oTpaxawouel 31y 3aBucuMocTb. CKopee Bcero HOJKEH CYIIECTBOBATDH
HEKOTOPBIH BEPXHHH Npejes KOHIEHTPAaUHH XJOpodHIJIa @, KOJHYECT-
BEeHHasl OLEHKA KOTOPOro MOKa elle He MpoBeleHa H TpeOyeT AONOJIHH-
TeJbHBIX CHOELHaJbHHX HccaenoBaHui. B TakoM caydae cBA3b KOHIIEH-
Tpanui xjopodmana a u obiero ocdopa, BeposiTHee BCEro, MOXKeET
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ObITL BLIpaXKeHA YPaBHEHHEeM AacCHUMITOTHUECKOH GYHKUUM, CXOLHOH
¢ KPHBOH pocTa (UTONJIAHKTOHA:

y=a(l 4+ bc™), (6)

rie y, x — KoHueHnTpauun (Mr/m®) xmopoduaia a u o6mero docdopa;
a, b, ¢ — ko3 PunenTH.

Tlockonbky 1npH 3BTpPOQHUKALMY HHTEHCHBHO pa3BHBaercss GHTO-
IJIAaHKTOH H BO3pacTaeT KOJHYECTBO XJOPo(dHINAa B MJAaHKTOHE, NPO-
HCXOAHT H Heu3OEexKHOe M3MeHEHHe ONTHYECKHX CBOHCTB BOJbI, B 4acT-
HOCTH €e NPO3PavyHOCTH. .

TeMnepaTypHBEe YCJIOBHS B BOAOEMAaX HEOLHO3HAYHO BJUSAIOT wa ¥
nepBudHYI0 NpoAyKuuw. C 0gHOK CTODPOHBI, NPH BHICOKHX TeMmilepary-
Pax CKOpPOCTH pocTa BOAOPOCJeH BO3pacTaeT M TeM CaMBIM YBeJHYH-
BalOTCA HX NPOLYKIHOHHBIE BO3MOXKHOCTH, a € JAPYLOH -— JIETOM TeM-
nepatypHasg cTpatudUKanHi ¢ SBHO BEIPAXKEHHBIM TEPMOKJIHHOM
M CKAYKOM IJIOTHOCTH BOABI CO3J2eT YCJOBHS, NPENsTCTBYIOILHE OIY-
CKaHHUIO Bojopocaell B Gosee rayGoKHe CJIOH, DTO NPHBOAHT K YBeaH-
YeHHI0 MX KOJHYEeCTBA B 30He ONTHMAJBHOH OCBELIEHHOCTH. B nepHoant
TOMOTEPMHH IIPOHCXOJAHT CHJBLHOE TepeMelIHBaHUue BOA U paccpeio-
TOYeHHE BOJAOpPOC/]eH BO BceM cTOJOe BOJBI, YTO NMPHBOAHT K YBeJHUe-
HHI0 KOJIHYECTBA BOAOPOCJHEH, HAXOIAIIUXCA B YCJAOBHAX CBETOBOrO
ToJIOJaHHA, 3HaYeHHe TEePBHUHON NPOAYKIIMH HPH TOM, €CTECTBEHHO,
yMeHnbmaercs. [Ipu cTpaTrRQHUKAUHKN YBeJHUYEHHE KOJHYECTBA BOAOPOC-
Jiell B NMOBEPXHOCTHBIX CJOSIX BOJABI NPUBOAUT K GLICTPOMY HCTOLIEHHIO
3amacoB OHOTEHOB W YMEHBUICHUIO MEepBHUHOM npoaykuuu. [1pu romo-
TePMHH MOXET CJIOXKHTBbCH TakKas CHTYaLHs, YTO BOACDPOCHASIM, HAXOMs -

. IIHMCA B YCJOBHMAX CBETOBOrO roJiofaHHsda, CTAHOBATCS AOCTYIIHBI 610-

TeHB B IJIyOMHHEIX CJOSIX BOZOoeMa. DTO CTHUMYJHPYeT (OTOCHHTE3
BOJOPOCJ/eH M NPUBOJHT K YBEJHUEHHIO NMEPBHYHONA MPOAYKIHH B TJaY-
OHHHBIX CJIOSX, KOTOpas NpU OfnpefesieHHBIX YCJOBUSX MOMKET OKa-
3aTbcst BHIIIE, YeM B IIOBEPXHOCTHHIX. B TakHX cjyuasx OTMeUaTcs
ABa nuKa (OTOCHHTE3a — B NOBEPXHOCTHHIX H Gojee THYGOKUX CIOAX
BOJHL

3HaueHHA MEPBHYHOH MPOAYKIMH B OJHOM BOJOEME MOTYT BapbH-
poBaTh B IIHPOKOM JHama3oHe. 3TO MOXKET OBITH 0O0YCJIOBJIEHO MEKT0-
JOBBIMH H3MeHEHHIMH (akTOpOB BHemHel cpeibl (HOTOAHBIX YCJOBHH,
OCBELICHHOCTH, KOJuuecTBa GHOreHOB W T.J4.). Tak, nepBuuHas IIpo-
AyKuust B PHIOWHCKOM BOJOXPAHHWJMILE B pasHble roibl H3MeHAJach
ot 1212 no 7733 kJx/(M2-ron), B 03. Kpacsom mojg Jlenunrpajgom —
or 2592 po 5016 kJx/(M%-rom), B o03. DBa#ikan—or 2926 1o
6897 xJx/(M2-Tox).

PesyabraTel ncciegoBaHuii NPOAYKTHBHOCTH 03€D, PACIOJIOKEHHBIX
B DasJHYHBIX reorpaduueckKux 30HAaX, KOTOPHE OBIJH BBIMOJHEHK
B CCCP no MexayHapoaHoi GHOJOTHYECKOH IporpamMMe, IOKa3aJH,
YTO MEePBHYHASl NMPOAYKIHUS MJIAHKTOHA 3aKOHOMEPHO BO3PAacTaeT oOT
CeBEPHBIX BOJIOEMOB K IOXKHBIM, [lepBUuHas MpoAyKIusi B cyDapKTHue-
ckoM 03. 3enenenkoM (nobepexbe DapenmeBa wMops) cocTaBisaa
83,6 kIx/(M%2-rox), a B 10%HOM 03. HHKuTH (3aKaBKasbe) —
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29974 Jlx/(M2-roa), T.e. pasanuanace Gosnee ueM B 300 pas. Oanako
B KaxAoH reorpadHueckod 30He MOTYT BCTPeUaThCs KaK OJNHUTOTPOG-
Hble, TaK H 3BTPOQHBIE BogoeMbl (puc. 9).

Haunsie 0 NepBHYHON NMPOAYKUUH NJAHKTOHA W COJAEPKAHUA XJIO-
podHAIA a TOJOKEHB B OCHOBY KJacCH)HKAUHH BOJOEMOB IO HX
OpOLYKTHBHOCTH (Tabua. 4).

LT A 2Cfpleod)

600 e 1
A 2
0 &7 °
o 4
[ ]
o]
J60
[e]
N o
o
20 ..
% e L e
% o Y A Puc. 9. 3aBHCHMOCTh Tiep-
- % BHUHOH NPOAYKUHH NJIAHK-
120 o A® A °
. A0 A e tona I3 A 0T IWHPOTH
* 50 0° ° R (u3 [14]).
o 0% o ® { — osepa; 2—4 — BOLOXpaHH-
— 4 : JHIma; 2 — nosixkekHe, 33—
70 50 50 40%.w. nHemposckue, 4 — NPOUHE.
Ta6auna 4

CKOPOCTb ®OTOCHUHTE3A T[IPU OIITHMAJIbBHBIX CBETOBBIX YCJOBHAX (A(th)v
MIEPBUYHAS MPOJYKLUHS 3A TOJX 3%, U KOHIEHTPALIUS XJIOPOPUJLIA a B O3E-

PAX M BOLOXPAHWJIMIIAX C PA3JIMUHOW TPOPHOCTHIO (IO [13])

Bozoem Aopt mr C/(m3.cyT) Cin mr/m3 ‘ A xJx/(M2-Toa)
OaurorpodHbIi <30 <1 <1955
Mesorpodusii 30—300 1—10 1255—4184
ApTpodubl 300—3000 10—100 4184—14644
Bricok03BTpOGHBI 3000 >100 14644

Chenyer OTMETHTD, UTO KJaccHu(PuKalusa OKeaHW4eCKUX BOJ [O nep-
BHUHON TPOAYKLUHH H KOHUEHTPaluW XJoPOPHJIIa @ CYLIeCTBEHHO OT-
JAHuaeTcsi OT KaaccH®UKANMH KOHTHHEHTAJbHBIX BOJOeMOB (TabJ. 5).

Ilo »TuM mnoOKa3aTeasiM TPOMHYECKHH CTATyC OKEaHHYECKHX BOX
HaXOJUTCA Ha OoJiee HH3KOM YPOBHE IIO CPAaBHEHHIO C BHYTPEHHHMH
BOfOEMaMH. , '

B MupoBoM oOreane 3HAUeHHs NePBHYHOH MPOAYKUHH B PasHBIX
paifoHax cyliecTBeHHO pasauuyaiorcs. Hanbosee npoRyKTHBHBL INpH-
GpexHble 30HH H 0COGEHHO 30HBI anBeJuHHra (Tatdsa. 6).
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Tabaunua 5

TMEPBUYHAA NPOAYKUUS (P) U KOHLEHTPALIMS XJIOPOGHILIA (C, ;) B OKEAHUYE-
CKHX BOOAX (ITO [55])

Boan P mr C/(M3.cyT) an Mr/m3
QaurorpodHusle <0,1—10 0,09—0,21
MesoTpopnnie <0,1—100 0,15—0,35 -
IBTpOdHBIE , 1,0—100 2,5—8,5

Tabanua 6

CPEJHEE 3HAYEHHE MEPBHYHOM IMPOAYKIHMU B PA3JIMYHBIX PAFIOHAX MHPO-
‘BOTO OKEAHA (IO [6})

Paiton Jons ofmed naowans, % nepB,?E}:/’zMg?,?gg)Kum’
OTKpbﬁ‘blﬁ OKeaH 90 2092
[IpuGpexknas 30Ha 9,9 4184
30Ha amnBeJJIHHTA 0,1 12552

Tabanua 7
YUCTAS MEPBUYHAS MPOAYKUMS BOJBHIMX BUOMOB 3EMJIK (I1O [81])
Sroenerona Miowaze Hueran npoyic- Cyumapes nponyk-
K 3
10 Whon e | poro oprae
Koutunents
TPONUYECKHe Jeca 24,5 2200 49,4
XBOHHEIE Jleca YMepeH- 5,0 1300 6,5
HOH 30HH
JHUCTONANHHE Jeca yMe- 7,0 1200 8,4
PEHHOM 30HH
Jleca CeBepHOro IoJIyIa- 12,0 800 9,6
pua (raiira)
CaBaHHH 15,0 900 13,5
TyHApa 8,0 140 1,1
TNYCTHIHH, TOJASIPHHE 30- 24,0 3,0 0,07
HBL .
03epa, peKH 2,0 250 0,5
O6uiee At KOHTHHEHTOB 149,0 773 115
Oxkean
OTKPHTHIH 332 125 41,5
30HH AaNBeJVIHHIa U4 "800 0,2
KopaJioBue pudH H 3a- 0,6 2500 1,6
pocax BoRopocaer
weabd 26,6 360 9,6
3CTyapuu 1,4 1500 2,1
O6iiee anas oKeaHOB 361,0 152 55,0
Bceero 510,0 333 170
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MakcuMadsibHasi TPOAYKIMS B TPOMNHYECKHX 30HAX anBeJJIHHra TH-
XOro OKeaHa OTMeuaeTcsl TPH CKOPOCTH TOAbeMa [IyOHHHBIX BOJ
oxoao 1,2-10~2 c¢m/c u caabom TypOyJeHTHOM NepeMeumuBaHHd. [Ipu
OTCYTCTBHH NMOAb€Ma BOL H CHJIbHOM TYpOYJEHTHOM IepeMelIHBaHUU
B NOBEPXHOCTHOM cJioe 10 200 M mepBUYHAs MPOAYKIHS PE3KO YMEHb-
mmaercsi M3-3a AedHuuTa OHOT€HOB HJH BHIHOCA 3HAUYHTEJBHOH YacTH
BOJAOPOCHAEH H3 30HL HHTEHCHBHOro ¢orocuHTe3a. IIpoayknus mejnxo-
BOAHBIX 3CTyapHeB, KOPaJJOBHX PH(OB MOXKET AOCTHrAThb 3HAUHTENb-
HBIX BequuMH {(16736—20920 xJIx/(M2-TOL), B cpelHEM OKOJO
10460 g dx/(M2-Ton)).

B okeane mepBHuHas NPOAYKIUS IJAHKTOHA COCTaBJIsIET JNOBOJBLHO
3HAYMTEJbHYIO A0JI0 OOlIeH NePBUYHOH NPOAYKIHH OCHOBHBIX 6UOMOB
3eMyiu U B HEKOTOPHIX €ro palioHaX OKa3LIBaeTcsl CPAaBHHMOH c mep-
BUYHOH NPOAYKLHEH, HAIPHMepP, TPOMHYECKHX JecoB (Tabia. 7).

NPOAYKLUHUA MAKPOSHUTOB

K makpoduram o6BIUHO OTHOCHAT BBICIIHE IIBETKOBHIE PacTEHHs, MPo-
M3pacTapollie B BOAE H HMeLIHe crenuduIeckie oco6eHHOCTH MopQo-
JIOTHH, CBsi3aHHble ¢ OOHTaHHEM B BOJHOH cpele, a TakKkKe KPYIHBIE
Io pa3MepaM BOXOPOC/H, TaKHe, HAPUMED, KaK (QyKYChl, JaMHHAPHH,
Xapa, a TaKxke BOJHBIE MXH, IJIaYHbl, XBOWIM H AP. B ocHoBHOM Makpo-
(UTH — 3TO MHOTOJIETHHE DPACTEHHS. .
IMpoaykuus Makpo(hHTOB ONpeIeaseTcs N0 HX MaKCHMaJbHOH GHO-
macce. [TosToMy H3yueHHE MAKPOQHTOB C LEJIbIO OonpejesieHHst X npo-
IVKIHH HauHHAeTCs ¢ COCTABJEHHS Teo00TaHHUECKOH KapThl BOJAOEMA,
OnpejesneHtst NJowWanell B BoJoeMe, 3aHHMaeMblX KaX/biM BHIOM pa-
CTeHHM, H npoBejieHHs (HeHOJOrHYecKHX HaOJMIOJeHHHA 38 HUMH. I'Iepldo;
AMYECKH ompepneasercss OHOMacca OTHeNbHBIX BHAOB  PacTeHHH
B pacueTe Ha €IHHHMUY mJjomaad xHa (1 M? nJomajgd, 3aHMMaeMoH
KOHKPEeTHBIM BHJOM, BCEMH pacTeHHsIMH, Bcero Bojgoema). s 3Toro
NPOBOASTCA YKOCH PacTeHHH Ha KOHKDETHOH IUIOIIaiM, HalmpHMep Ha
naomanu 0,25 M2, BruoMacca Xapel HIAH MXOB MOXKeT OHITh onpeaeneHa
¢ TIOMOIIbI0 Pa3JUYHOrO BHAA INHOYeprnaTeseHl WJH CHElHaJbHOH al-
napatypsl. OfHaKo HaWAyUlliHe pe3yJbTaThl MOTYT OHITh IOJYYEHBI
IIPH OOMOIINHM aKBAJAHTHCTOB HJIH C HCIOJb30BAHHEM HOJBQJHBIX HC-
caepoBatebckux npubopos. Ilepuoanueckoe onpenesenHe GHOMAcCCHI
MO3BOJISIET NMPOCJENANTh €¢ HapacTaHHe B TeueHHe BereTalMOHHOTO ce-
30HA M ONpEJeJNHTh €e¢ 3HaueHHs B INEPHOJbl BereTalHH, LBETEHHs
H IUIOJOHOLIEHHS] KaJ0ro BHIA PAaCTEHHH. .
MagkcumanbHas 6uoMacca MakpoQHTOB B BOJOeMax yMepeHHOH
30HBl HENOCPeACTBEHHO CBSI3aHA C HX KYMYJATHBHOH IPOAYKIHEH 32
BEreTalMOHHBIA Ce30H, a Takxke 3a rof. Ilpopyxkuus MaKpO(‘bHT(.),B 3a
BEreTAIlMOHHBIH CE30H -HJAH Troj OOBYHO NPHHMMAETCs PaBHOH HX
MaKcHMaJbHOH GHoMacce, COOTBETCTBYIOLIeH (HTOMacce B MEPHOJ IJIO-
JIoHOITeHHs1. BHomacca pacTeHHs] MOXeT OHITbL BHIpaXKeHa B elHHHUIAX
Macchl CyXOro BEILIeCTBa,” aGCOMIOTHO CYXOro BelllecTBa H Macchl Ges-
30/IbHOH OpPTraHHKH WJH B €JHHHLUAX SHEePrHH. P MNOCJeNHEM cayuae
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HeOGXOJHMO NPMHHMAaTb BO BHHMaHHe HX KaJopuitHocTs. Kamopuii-
HOCTb OPTraHHYECKHX BEIIECTB MakKPODHTOB HaXOAHTCA B INpefesaax
17,9—19,4 x/JIx/r, ¢ y4eroM HX 30BHOCTH — 0T 3,0 10 4,1 xIx/r,
a y xapel oHa cocraBiaser 11,2 kJ[x/r BosayuHo-cyxoro Beca. B psze
cayyaeB GHOMAaccy MakpoQHTOB BHPaxalT B eIHHHIAX XJ0PODHIIA.
PesynbraTel ncciefoBaHHA NPOAYKTHBHOCTH MaKPOGMHTOB, BBIIOJIHEH-
HHIX o Mexaynapoano#t 6uosoruyeckoil nporpamme [125], nokasauu,
YTO MaKcuMaJipHasi OHOMacca MaKPO(HTOB B BOJOEMAax YMepeHHOH
30HBI OOBIYHO He npeBnimiaer 700 r cyxolf Macchl Ha | M2 W Jumb
B PeIKUX clydyasX IPH npeobiaafanuu Xapel cocrasasieT 1000 r cyxo#t
Maccel Ha 1 M? nyowazau sapocaeit min 100—3000 mr xaopoduana a
Ha | Mm% 4TO CyIiecTBEHHO BHILIE, YeM B COOGIIECTBAX MJAAHKTOHA.

Ilpoaykunst MakponToB MOXKET GHTH OIpeieseHa IO CKOPOCTH
dorocunTesa. ®oTocHHTE3 MakKPODHTOB HCCAELYETCS TOJBKO B Ja60-
PaTOpPHHIX 3KCNePHMEHTaX. B TeMHBle H cBeTJ/ible COCYAB NOMEIIATCH
OTAE/JbHBIE PACTeHHSI WJIH MX YacTH H, TaK XKe KakK B cjydae IJaHK-
TOHA, ompejenseTcs CKOPOCTh HX (POTOCHHTE3a C NMPHMEHEHHeM KHC-
JOPOIHOA MJH pagHOYrJIepoaHOd Moauduxauuii. OxHako cjaenyer
NOMHHTDL, YTO B 3aMKHYTHIX COCYAaX, B KOTOPHIE IIOMEILAOTCSA B 3KCIIe-
pPHMEHTax MakpO(QHTH, Ha CKOPOCTb MX (OTOCHHTE3a, B OTJHUHME OT
(HTONIAHKTOHA, BJMSIOT TakHe (AKTOPH, KAK A dy3uss Kucjopoja
HJHM IHOKCHAA Yriepoia H3 BO3AyXa H MEXKJETOYHBIX NPOCTPAHCTB,
a TaKxke HBHKeHHe BoAbl. CKOpPocThb (OTOCHHTe3a Yy MaKpoQHTOB
B 3HAUATEJNbHOH CTENEHH 3aBHCHT OT CKOPOCTH HMPKYJSILHH BOZBI
H TypOyneHTHOCTH. Il09TOMY GHIIO HPENJIOKEHO YYHTHIBATH BJAHUSHHE
3THX (DaKTOPOB Ha CKOpoOCcTh doTocunresa (N), HCIOJNDb3ys paBeH-
cTBO [125]

Ns#(k '\/5)—|—N0,

rae U — JimHefiHasi CKOPOCTb JABHXKEHHs Boabl, Ny — crmenuduueckas
CKOpOCTh (poTOCHHTE3a NpH v=0, k£ — K03 PHIHEHT.
BosbIIMHCTBO BHIMOJNHEHHBIX H3MEPeHHH (DOTOCHHTE3a y Makpodu-

" TOB B YCJOBHSIX SKCIIEPHMEHTa I0Ka3aJio, YTO MaKCHMAaJbHasi CKO-
- Poctb X (orocuHTesa cocraBser oT 6 1o 40 Mr O/r cyxoll MaccHl 3a

1 4. DTn 3HaueHHs CJELyeT paccMaTPHBATH CKOpee BCerg Kak HH3KHe.
B ynoGpennsix Bojax B TeueHHe NepHOLa OBICTPOrO pocTa pacTeHHH
CPeaHssi CKOPOCTb YHCTOrO (OTOCHHTe3a OOGHIYHO HAXOAHMTCS B mpeje-
7ax ot 2 go 10 r ceIpofi Macchl OpraHHYeCKOTo BemecTBa Ha 1 M2 3a

CYTKH, uan or 3 go 15 r O/ (M2-cyT) B pacdere Ha 30Hy BozoeMa,

' 3aHHMAeMy10 MakKpO(pHTaAMH.

- TonoBass npomykuuss MakpouTOB AJsi yMEepEHHOH B30HH OGHIUHO
PaccuHThIBAETCA H3 MaKCHMaJIbHOH 3a Ce30H OHOMaccH H cpexHefl
CKODOCTH - ()OTOCHHTE3a M dYame BCEro COCTABJASET NPHMEPHO

1300 r O/(m?-rox), npuyemM He mNpeBHIIAET FaXe B TEMIbIX BOAAX
2000 r O/ (m2-ron).
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NMPOOYKUMS [NEPUOHUTOHA

CylllecTBYIOT pasJiHYHbIE ONpPeAeJeHHs NePHPHTOHA, OJHAKO BCe OHH
CXOJHB B OJHOM: MEPH(HTOH — 3TO 3KOJIOTHYECKAas TPYNIHPOBKA Op-
TraHH3MOB, CBSi3aHHBIX ¢ OOHTaHHEM Ha TPaHUle TBepAOro cybcrpara
v Boawl. M3 MHOrux onpegeneHuii nepudurona Haubosee KOHCTPYK-
THBHBIM NpejcTaBJgsercs npemaoxensoe A. A. ITporacosem [80]:
«[lepuduton — 370 cneyuduyeckasi 3KoJOrHYecKass IpynIAPOBKa THA-
POGMOHTOB, KH3HEJESITeNbHOCTh KOTOPHIX IIPOTEKaeT Ha pasjele XHI-
KOit (Boma) u TBepaofl (cyGcTpaT passIMUHOTO xapakTepa H IPOHCXO-
XKJAeHus) (a3, B coobuiecTBaX KOTOPHIX NPHKpeNJeHHble HOPMBI sIBJS-
107csl 38abUIUPYIOUINMUY,

Meroanl uccsenoBaHus nepu¢UTOHA MOXKHO Da3feluTh Ha TPH oOcC-
HOBHBIE TPYNNBI: NPsSMBIE HCCAeNOBaHHSA M c6op mepudHTOHA; Hccje-
JIOBAHHSA C IOMOIIbI0 IKCIEPHMEHTAJNbHHX cybcTPaTOB; 3KCIEPHMEH-
TaJbHBE MCCaeq0BaHusd (YHKIHOHMPOBAHHUA H CTPYKTYDPHI coo0llecTBa
nepuduToHa. [lpn H3yueHHH NPOAYKTHBHOCTH NePHPHTOHA NPHMEHs-
I0TCSL BCe TPH T'Pynnsl MeTonoB. MccienoBaHHs, eCTeCTBEHHO, HAYHHA-
10TCS ¢ aHaJif3a cocTaBa, ONpejeseHHS YHCJHEHHOCTH H OHOMaccH
COCTABJISIOMHKX COOGIIECTB OPraHU3MOB. DTO MOXKET ObITh BHIIOJHEHO
C MOMOINbI0 DPa3JIHUHBIX CHOCO60B KauyeCTBEHHBIX M KOJHYECTBEHHBIX
cO0poB, cpelr KOTOPHIX HaHGoJee MPOrPecCHBEH BOAOJA3HBIA MeETOX.
MeTonbl ¢ . IPUMEHEHHEM KCNEPUMEHTAJbHBIX CyOCTPATOB TaKXKe JaloT
BO3MOXKHOCThL KaueCTBEHHOH H KOJHYECTBEHHOH OLEHKH HaceJeHHs
TBePIABIX cy6CTPaTOB, BHOCHMBEIX B Boay. OJHAKO caMbIM CYINECTBEH-
HEIM SIBJISIETCS TO, 4TO C HX MOMOIILI0 MOTYT OBITb MOJIYYEHBI [IPeACTaB-
JIEHHs] O CKOPOCTSIX 3acejieHHs TBepIBIX CyOCcTPaTOB H 3aBUCHMOCTH
HX OT HM3MEHSIOUHXCA YycaoBHA cpeabl. OHH NO3BOJAIT ONDPENEHTD
IPOCTPAHCTBEHHBIE W BPEMEHHBIE XapaKTEPHUCTHUKH CPeibl OOHTaHHS.
Cpenu Tperbed TPymiibl METONOB IPH H3Y4YEHHH HNPOAYKTHBHOCTH IIe-
puduTOHa 0cob0e 3HAYEHHEe HMMEIOT METOABl H3YYeHHS CKOPOCTH (oTo-
CHHTe3a BOJAOpOCHeH. ,

Cpean Bomopocjeil nepupuroHa pasyiHYalOT INUAUTOH — cooblle-
CTBO BOAOPOCJEH Ha KaMEHHUCTHIX T'PYHTAX, 3NUQPUTOH — BOJOPOCJH HA
JKHBBIX MJH OTMEPIIHX BOJAHBIX PAaCTeHUAX, K NEPHPHUTOHY B psige cJay-
YyaeB MOXKHO OTHECTH H 3nuneAoH — BOAOPOCJH, PasBHBAIOILHECS
B 30He pasjesa BOAa—[HO, KOTOPble 4acTO Ha3blBAIOT (PUTOOEHTOCOM.
Hau6osabmee pasputHe nepudHUTOH MoJgyuaeT B JHTOPaJbHOH 30HE BO-
JOEMOB, 4 Tak)e B PeKax, BO MHOTHX M3 KOTOPBIX OH IPEACTaBJseT
coB0H eNHHCTBEHHBIH HCTOUHHK TMEePBHYHOH NPOAYKUHH.

Jlast ompeneneHHss TPOAYKUHOHHEIX BO3MOXKHOCTeH Tepu¢pHTOHA
A. B. Accman [10, 11] ycrnemHo HCmOJb30Baja MNPEAJONKEHHBIH el
METOJ CBETJBIX H TEMHBIX COCYZ0B, KHCJIODOAHAst W PaJHOYIJepoaHast
MOAH(UKAIHH KOTOPOTO IIHPOKO NPHUMEHSIOTCS /I 3TUX LeJedl U B Ha-
crositiiee BpeMs. C 3TOH Ke HeJbi0 NPHMEHAETCS H KOJHYECTBEHHOE
onpejesenne XJopoduiaa, oco6eHHO XJI0popHIIA a.

Ckopocth (OTOCHHTE3a, COAEpKaHHE XJA0poduiIa W MepBUYHAS
OPOAYKIHMA NepHHTOHA yMeHbLWATCA ¢ TJAYOHHOH, T.e. Mo Mepe
YMEHbUIEHHs] OCBEIIEHHOCTH, YTO OBLJIO HAarJsJHO MOKa3aHO Ha IpH-
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Mepe NepHpHTOHA KaMEHHCTOH JIMTOpaJ: o03. 3ejeHenxoro (mobe-
pexbe bapenuesa mopst) (taba. 8).

Ta6nuua 8

HEKOTOPBIE XAPAKTEPHCTHUKH TNEPUOHUTOHA' B 03, 3EJIEHELIKOM, TEMITEPATYPA
BO/LI 14 °C (M3 [73])

Bromacca epB - Xaopodus,
TayGuna, M BOJOpOCeH, ;goi;xl:f;;, ﬁﬁgu::ggz- ggoﬁg&i ’ CAY
Mr /M2 MrO/(M?-cyt) | duana, mr/m? BOZ0p OCelt
0,3 6260 650,0 5,28 ' 0,41 37,0
1,0 2024 |  393,0 3,01 0,75 39,3
2,0 2287 290,4 4,56 1,00 19,1
3,0 1027 42,1 3,36 1,60 3,7
4,0 377 12,5 2,30 3,00 1,6
5,0 425 38,4 2,82 3,30 4,0
7,0 334 50,2 1,77 1,70 13,3
'Pacuer mox I M2 npoBonuTCea mo 3HadenusM B 1 M® ¢ YUeTOM TJIyGHHEL.

B GonbunncTBe Boj0eMOB HHXKHSS TDaHHIA PACHPOCTPAHEHHS Te-

~pudutoHa coBnajaer c BeauuuHOH, paBHOH 1—1,5 S. OxHako B He-

KOTODHIX BojoeMax (Hampumep, B o3epax Mcchk-Kyab u Hapous) ne
HabJioaeTcsi yMeHbIeHHe NePHOHTOHA ¢ ray6unoi.

B seTnee Bpems Bo MHOrHX Bomoemax NpoOAYKIHS nepuuTOHA
JUMHUTHPYETCA OTCYTCTBHEM OHOT€HOB B BOAE H HH3KOH OCBEILEH-
HOCTbI0, OGYCJIOBJIEHHOH Pa3BHTHEM MAaKPODUTOB HJIH LBETEHHEM BOJHI.
B rycreix 3apocasx makpoguros, Hanpumep, NepHOUTOHY HOCTYIIHO
menee 1 % (oTocHHTETHYECKH aKTHBHON pajHainuu. B 3apoCasiX TPOCT-
HHKA pOJIb NepH(HTOHA B 06Pa30BAHHH NEPBHUHOH NMPOAYKIMH CTAHO-
BHTCSl CYLIECTBEHHOH JIHIIb B OTHOCHTENBHO XOPOLIO OCBELIEHHBIX
MecTax. B cBs3W ¢ 3THM 31ech MaKCHUMyM GHOMAcCHI nepuduToHa or-
MEYaeTcs BeCHOH WJIM B HayaJe JieTa, a B cepefuHe JeTa, HaoGopor
Hab/oaeTcsi ee YMEHbIIeHHe, ’

Cxopocts dorocuntesa (r O,/ (M2-cyr)) BOJOpoOcJell nepudpuToHa

B[]SSaJSHbIX BOAOEMAax MOxKer BapbHpPOBaTh B MIHPOKOM JHaNa3oHe

03. Bopake . . . . . . . . . . . . . 17,3
Hpyn (xapa) .o 20,3—47,6
03. JlaBpeHo, snuduTOH 0,59—5,42
03. MapuoH, snunenon - e . . . . . . . 0,04—1,50
p. Tpake, amupurom . . . . . . . . . . . 4 7—16 5
p. Temsa . . . . . . . . . . ' 12
p. Pa6a, snuauron e 5,76—38,4
KueBckoe Bogoxpanmmmme, ¢uroGentoc 0,56—3,35

—

IIponykuus Bosopocsieli mepupuTOHa MOMKET GHTL 3HAYHTEJIBHOM,
0CO6eHHO B JAHTOPAJIbLHOM 30HEe 03€p, I'leé HHOIJa OHA OKa3hiBaeTcs
CONOCTaBHMON ¢ NPOAYKUHER (PHTONNAHKTOHA (Taba. 9).

*
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‘Ta6mana 9

3HAUEHME ITEPBHYHDBIX [IPOAYLEHTOB B JIMTOPAJIbHBIX 30HAX BOJOEMOB (IO
86h -

[ponykuus, %
Boaoem
Makpobura OUTONNAHKTOH Tlepuduton
1 Tpyast 53—83,5 7—36 5,5—21
03. Ky6enckoe 66 22 12
03. Kpacuhoe 54,7 35,8 9,5
03. Mukoaafickoe 57,0 20,0 7 23,0

[IEPBUYHAS TMMPOAYKLIHS B PAZHBIX BOJOEMAX

O6was nepBHYHast MPOAYKIHNS BOJZOEMOB MPEACTABJISLET COGOH CyMMY
TPOAYKLHH ITaHKTOHA, NepHduTOHa U MakpoduroB. Bee sto sApasercs
nepBonuuief, co3gaHHOA B BOJOEME, COCTaBJslioLiHe KOTOPOH PasJid-
YapTCes NYTSIMH YTHJAH3AIHH.

B pekax 4 HEKOTOPHX o3epax obuias nepBUYHAA NPOAYKIUA B OC-
HOBHOM oOIpejensieTcsi NPOLYKTHBHOCTbIO MaKpPO(HTOB nonepnq)mona,
B O3epax e OCHOBHas poJb B 00pPa30BaHHU IEPBHYHOH NPOAYKIHH
IPHHAANERAT BOJOPOCHsM IIaHKTOHA (Taba. 10).

B uesoM oTMeuaercs TEHAEHHHs K YBEJHYEHHIO POJH MaKpohuToB
H nepHduTOHa B OGPa30BAHHH NEPBHYHOH MNPOAYKIHH B HOBOJBLHO
MeJKOBOAHBIX o3epax. B 0Gojee riy00OKOBOAHBIX oO3epax NepBHYHAA

Tabauna 10

POJIb ®UTONJAHKTOHA, MAKPOGHUTOR U MEPHUOHTOHA B OBPASOBAHHHN NEPBUT-
HOM MPOAYKUWMU B PA3HBIX BOILOEMAX (M3 [125])

TlepBHYHAN NMPOAYKUUA
CpenHss
Bonoem rayGHua, Makpo- | TMepndn- duto-
M HTH TOH NAaHKTOH

Bepe-Crpum, Anraug — 90 10 —
Pyr-Cupunr, CIHA — 0 100 —
Cuasep-Crnpunr, CHIA — 30 70 —
p. Temaa, Auraus — 2 8,0 90
03. Jloypenc, CIHA 5,9 51 23 26
03. Mapuon, Kanana 2,4 27 61 12
03. Bopaxrc, CIITA 0,7 0,7 43 57
03. Jlatuusapeu, lIBenus 16,5 20 15 60
03. Mukodaaiickoe, IToabua 11,0 12 6,0 82
03. Baropun, CCCP 3,0 3,6 2,4 94
03.. Hapous, CCCP 11,0 38 32,0 31
03. Kpacunoe, CCCP 7,0 12 8,0 80
03. sasipsy, OuHASHANS . 14,0 18 5,0 77
Kuesckoe Bospoxpanunuie, CCCP 4,0 6,4 24 44

36

IPOAYKIHSI 06pa3yeTcsl B OCHOBHOM 32 CueT (POTOCUHTETHUECKOH aKTHB-
HOETH (UTOMJIAHKTOHA.

3HayeHHe NepHOUTOHA CPeAU TEPBUYHHIX NPOAYHEHTOB 3aBHCHT OT
ocobeHHOCTeH KOHKPETHBIX. BOJOEMOB, H B HEKOTOPHIX 03€pax nepHdu-
TOH MOXeT co3faBaTh OT 5 10 70 % obuie#l mpoaykuuu.

3nauenust P/B-ko3¢buineHTOB AJ8 BOAOPOC]EH NJAaHKTOHA, pac-
CUHUTAHHBIE 3a NMEPHOJ BereTalMH, MOIYT CYIUECTBEHHO M3MEHSThCS
H B pasHBIX BojoeMax BapbupyloT oT 11 jgo 100 B 3aBHCHMOCTH OT
BO3MOXKHBIX CKOPOCTEH J[esNeHHsl KJIETOK NPH KOHKPETHHIX YCJOBUAX
BHewHed cpennt. Ilpu stom wame Bcero P/B-k03(bGHUMEHTH BHIIIE
B MeHee NPOAYKTHBHBIX BOJOEMaX H HHXKe B 6oJiee NPOAYKTHBHBIX.
Tak, nanpumep, P/B-kosdpdunuent B oaurorpodHom o3. Kpusom (1mo-
Gepexbe Besoro Mops) 3a BereTauHoHHBIA ce30H (okosao 100 cyT)
Gol1 pasen 85, a B apTpodHoM 03. [lpmBarel (Benopyccus) takxke 3a
BereTaluoHHBIA ce30H (okoso 150 cyr) He mpeBmiuan 22 [29].

3nauenust P/B-k03(unueHToB 3a BEreTalHOHHBIH CE30H A Me-
pudurona xonebiores or 5 1o 33. Cyrounsii P/B-ko3¢hdHuLyenT nepu-
¢®uTOHA He 3aBHCHT OT cybcTpaTa, Ha KOTOPOM Da3BHBAeTcsl NMEPH(H-
ToH, H B 03. Hcenik-Kyab cocrasnan 0,16, B 03. 3enenenkom — 0,27,
B 03. Onexckom — 0,2, B BpaTckom Bogoxpanumume — 0,17, B 03. T'ny-
G6okoMm — 0,05 u T.1. [73]. TomoBeie 3Hauenus P/B-Ko3(pdHIHEHT
JJIs1 Makpo(HTOB paBHB NMPUMEPHO eRHHHIIE. ‘

COOTHOMWIEHME MEXIOY NEPBHUYHOM NPOLYKIMEN
IJTAHKTOHA H JECTPYKUHEM OPTAHHMYECKUX BEIIIECTB
ITJTAHKTOHOM

KPICJIOpO}.IHO-CKJIHHO'IHbII:'I METON HaeT BO3MOXKHOCTH OlIpeaeseHHsA Ha-

pALy ¢ NEepBHYHOH NPOXYKUHEH NIAHKTOHA H CKOPOCTH MOTPebJeHUs
KHCJIOPOJa IJIAHKTOHOM, HJIH AecTpykuud. CkopocTH ¢oTtocunTesa (A)
¥ gecTpykuuu (R) BHIpaxaoT B OAHHX M Tex xe exHHHnax. COOTHO:
uends mexay HuMH (A :R) Upu yuere OTHOCHTENbHBIX O0BEMOB BOABI
OTPaxKawT 3(P(HeKTHBHOCTh NPOAYKIHHMOHHBIX MPOLECCOB B BOAOEME
B uesom. CyMmMapHble 3a Iof HJIH BEreTalMOHHBIA CE€30H 3HAYEHHS MPO-
AYKUHH H AECTPYKIHH CBSI3aHBI MeXJY cO6GO# BIOJHE ONpejeeHHOH
3aBHCHMOCTBIO. B osnHrorpodHbeix o3zepax GajqaHc OPraHHYECKOro Be-
IecTBA 4acTo OTPHUATENbHbIH, T.e. A—R<0 niau A/R<1, B 3BTpOOD-
HBiX Bogoemax A/R=~ 1. HckawoueHue cOCTaBJASIOT HEKOTOPHE BOJO-
XpaHUJHIA ¢ HEYCTOABILHMCS PEXHMOM, B KOTOPHX R>A. o

B Bomoemax, B koTophix A/R<1, B 6HOTHYECKHX mpoleccax BaXK-
HYIO DOJIb HIPaloT aJJIOXTOHHBIE OpPraHHYecKHe BelnecTBa. B mrasmk-
TOHE 3THX BOJAOEMOB BeJMKa A0Js OaKTepu#, MPOAYKIHS KOTOPHIX He-
PEAKO comocTaBHMa C MpoAyKUHeH ¢uTOmIanKTOHA. s Mesorpod-
HBIX H 3BTPOQHBIX 03ep XapakTepHo oTHourenue A/R=~1. OTnome-
Hue A/R 3a ron Bbile eIMHUIE TOJBKO B PEAKHX CAYYafiX.
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YUACTHE BOZIHbIX )KUBOTHDBIX B ITPOLIECCAX
TPAHC®OPMALIMY M JNECTPYKLHH
OPTAHUYECKHX BEINECTB B BOOOEMAX

B npouecce ABIXaHHS XKHMBOTHble PACCEMBAIOT B OKpyXKalllee Ipo-
CTPAHCTBO 3HEPTHI0, KOJMYeCTBO KOTOPOH 3KBHBAJEHTHO moTpebJseH-
HOMY HMM KHCJOPOAY HJH HECTPYKIHH OIIPele/IEHHOTO KOJIHUeCTBa
OpraHMyecKHMX BellecTB. TakuM o6pasom, 3Hasi CKOPOCTb OGMeHa Be-
IecTB y OTAEJNBHBIX 0cO6ell H MX KOJHYECTBO, MOXHO OLEHHTb MHHE-
panu3alyoHHyI0 PaGOTy MNONYJSLHMH KOHKPETHHX BHAOB HJH C000-
IHECTB KHBOTHEIX.

CkopocTb TOTPeGJEHHs] KHCJIOpOJa XHBOTHRIMH — HauboJee [10-
CTYNHBIA NOKa3aTesh CKOPOCTH 06MeHa BeulecTB (MeraboJu3Ma) y HUX.
3To oco6eHHO CHOPAaBeNJIMBO JJis THADPOOHOHTOB, IOCKOJBKY COAEp¥Ka-
HHe KHCJAOPOAa B BOJE HM3MepseTcsl CPaBHHUTEJIbHO MNPOCTHIMH METO-
JlaMM, a ToJydaeMble PesyJbTaThl AOCTaTOYHO TOuHHL. CKOpOCTH no-
TpebAenus KUCAOPOOQ JCUBOTHbIMY — KOJMYIECTBO KHCJIOPOJa, NOTped-
JEHHOTO OAHOH 0cO6bI0 3a eAMHHUIY BPeMeHH (CKOPOCTb rasoobMeHa
I ckopocTh ob6meHa). CkopocTh o6MeHA, OTHECEHHYI0 K eIHHHIE
Macchl Teja JXKHBOTHOTO, HA3bIBAIOT - UHTEHCUBHOCTbI0 OOMEHA HIH
yOenbHoil CKOpocToio obmera. YMHOKasi KOJHYECTBO NOTPeOJEHHOrO
JKHBOTHHIM KHCJIOPOJAA HAa OKCHKAJOPHHHBIH KO3(pQHLHEHT, MOJyuaeM
KOJIMYeCTBO 3HEPTHH, paccesiHHOH B Ipolecce ABIXaHHS, ¢ JOCTATOY-
HOH TOUHOCTbIO (BO3MOXKHBIE OTKJAOHEeHHs He npeBnimarT =3 %).

MHOroyuC/IeHHBMH  9KCEPHMEHTANbHBIME  HCCACIOBAHUAMH IS
PasHBIX TpeACTaBHTeseHl JXHBOTHOTO MHMpa YCTAHOBJEHO HalH4He CTe-
TICHHOH 3aBHCHMOCTH MEXAY CKOPOCTbIO WM MHTEHCHBHOCTbIO OOMeHa
H Maccoll KHUBOTHHIX. [IpHrOJHOCTh CTENEHHOTO YPaBHEHHSA AJHA ONH-
CaHHsl PaccMaTPHBaeMOH 3aBHCHMOCTH TeNepb He BLI3bIBAET COMHEHHS.
Ocoboe 3HaueHHe B 3TOM OTHOUIEHHH HMeJa paboTra XeMMUHICeHa
[113], koropsii moKasaJj, uTo [Js BCE€X MHOTOKJETOUHBIX IOMKHJIO-
TEPMHBIX KHMBOTHBEIX, HECMOTDsI Ha Pa3juuyus B HUX CTPOEHHH, obpase
JKH3HH H cpefie OOHTAaHHUSA W OYeHb OOJIBIIOH NHaNa3sOH HHAHBUAYAJb-
Hbix mMacc—oT 10-% go 105 r,—T.e. aJg XKHMBOTHHIX, OTJIHYAIOIHXCS
mo macce Teja Ha 10 mOPSAAKOB BeJHUYHHBI, 3aBHCHMOCTb CKOPOCTH IO-
TpeGJIeHHs KHCJOpPoJa OT KX Macchl MOXeT OBIThb IepejaHa ypaBHe-
HHEM

Q=QW*=2,97w*", ’ (7
rae Q — ckopocts norpebiaenus kucaopona (Jx/u). npH Temnepatype
20°C; Qy— norpelbyieHre KUCJIOPOHA KHMBOTHHIM MAaccOH, PaBHOH efu-
nune; W — macca rtena (r). Tlpm okcukaJopuiiHOM KO3p(HIHEHT
20,30 Ox/ma O ypaBHeHHe (7) npuoOperaeT BHJ

Q = 0,594W°™", (7a)
U3 ypaBuenus (7a) HETPYAHO NOJYYHTb 3aBHCHMOCTb HHTEHCHBHOCTH
o6MeHa OT MaccH XWBOTHHIX, pa3feluB ofe ero 4acTd Ha W
Q/W = 0,594W =%, (76)
rae Q/W — unrencuBHocTh o6mena (Ma Of(u4-r)).
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YpaBHeHHe XeMMUHICeHa, KOHEYHO, HE O3HAUYAeT, YTO CKOPOCTD,
WM HMHTEHCHBHOCTb, O0OMEHAa Yy BceX JKHBOTHEIX CaMOr0 Das3HOro CH-
CTEMATHYECKOrO MOJIOXKEHHS, HO C OAMHAKOBOH Maccoil CTPOro OJHHA-
koBa. Pasnnuns B ckKOpPOCTH o6MEHa Y TAaKHX XKMBOTHBIX MOTYT OHITh
IOCTATOYHO BEJHKH. YpaBHeHHe XeMMHHICEHa, TaK ke KaK H APYrue
nogo6Hbie YyPaBHEeHHs, ONHCBHIBAET TOJHKO HEKOTOPYIO CPEAHION HHTEH-
CHUBHOCTb 06MeHa, XapaKTePHYIO AJsl JKUBOTHBIX ONPE/IEJEHHOH MACCHL.

B nanpHefilieM Pa3sHBIMH HCCJIELOBATENSIMH GbIIM BBHITOJHEHB MHO-
TOYHCJIEHHBIE U3MEPeHHs! CKOPOCTH OOMEHa Y pasJ/MYHBIX THJAPOGHOH-
"TOB, YTO NO3BOJIMJIO PACCUHTATh NMapaMeTPhl YPaBHEHHH, OTPaXKalomHX
34BHCHMOCTb CKOpPOCTH oOMeHa oT HX Macchl (taba. 11). B stux

v Ta6auma 11

TTAPAMETPEL ((,, k) YPABHEHHUM 3ABUCHMOCTH CKOi’OCTI/I IIOTPEBJIEHUS KHCJIO-
POJA OT MACCHI TEJIA IJISI HEKOTOPBIX TIPEACTABUTEJIEM BOOHBIX >XUBOTHBIX
{TIP TEMIIEPATYPE 20°C)

THAPOGHOHT | Q@ maom | k Hcrounnk
Infusoria 0,107 0,750 [95)
Rotatoria 0,0767 0,750 136)
Oligochaeta 0,074 0,750 [54]
Crustacea 0,125 - 0,759 [86]
Bivalvia ’ 0,066 0,721 [1]
Gastropoda 0,099 0,770 [91
(npecHoBOAHEBIE)
Chironomidae 0,038 0,820 [12]
Pisces 0,307 0,810 [19, 21]

ypaBHEHUsIX 3HAyeHHs KOHCTaHTH R B cpeineMm Oausku 0,75, 1. e.
3HauYeHHIo, MoJy4eHHOMY XeMMHHICEHOM [IJIsi [OHKH/JIOTEPMHBIX KH-
BOTHBIX. EcTb OCHOBaHHSI CUHTATh, UTO B KAYeCTBE eIMHOTO IOKa3a-
TeJIsl CTEeleHH JJA BOAHBIX GECIO3BOHOYHBIX MKHBOTHBEIX CJeIyeT MpH-
HSITh k=0,75. :

CpaBHeHHe CKOPOCTE O6MeHAa Y Pa3HBIX XXHBOTHBIX N0 CTENEHHBIM
- YPaBHEHHUsAM, OTpaxawomuM cBsi3b Q u W, ocyuecTBUMO JHMIIb TOJABKO
B TOM CJyuae, €C/AH B CPaBHHBAEMBIX YPABHEHHAX £ HMEIOT OAMHAKO-
Boe 3HauyeHHe. TOLKO NMPH 3TOM YCJIOBHU MOXKHO TOBOPUTH O CXOACTBE.
HJIH pa3JHYUsiX ypoBHeH o6meHa (Q;) y KOHKPETHHIX THAPOGHOHTOB.
Pasymeercs, npu 3ToM Bce 4/eHBI CPaBHHBAa€MbIX YPAaBHEHHH HOJIKHbI
ObITh NpHBEJEHB K OAHHM ¥ TeM Xe eWHHIaM uaMmepenuil. Ecau, na-
npumep, B ypaBHenun =Q;W” Macca XHUBOTHBIX BbIpaskeHa B MHJI-
JHIpaMMax H HeOGXOAHMO BHIPA3UTh €€ B rPaMmax, cAefyeT PaccyH-
TaTh HOBOe 3HaueHHEe napamerpa @, UCHOJb3YS COOTHOUIEHHE Q=
=Q/1000~. )

CnoxHee OGCTOHT [1esI0 B TeX cJyuasX, KOrAa 3HAUGHHS B PasJH-
4apTcs MeXAy coO0H M ypaBHeHHS PacCUMTAHBl AJs Pa3HBIX AHana-
30H0B W. B 3THX cilyuasix ciefyeT NDHHHMAaTb BO BHUMaHHE Ipeiesl
STUX AHanas3oHoB. M3aBecTHO, yTO ueM Goabiue auarnason W, teM Tou-
Hee pPacCUMTHIBAIOTCA 3HA4YeHHS K. '
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PaccMoTpuM, Kak M3MeHeHHe k BJuseT Ha paccUYHTHIBaeMbe 3Ha-
yeHus Q u Q,. JomycTum, uTo OBIJIM NPOBEJEHbl SKCHEPUMEHTHI 10 H3Y-
YeHHI0 O6MeHa Yy MEJKHX IJIAHKTOHHBIX JXHBOTHBIX B [HaNa30He HX
HHAMBUAYaJIbHEIX Macc oT W=10"°r no W=10"3r, npu 370M cpeaHsn
Macca B BHOGOpKe, CAyXHBIUEH JJas pacuetoB Q H k, cocTaBisjaa
10~* r. ITpumem, uto 2=0,67 u Q=10"* ma Ofu Ha { sxa. Torpa
Q=10"%/(10"%)%67=0,0478 w™ma O/(u-r). CuaexoBatespHo, Q=
=0,0478 W97 ma Ofu (ypaBuenue A).

Bosbmem Tenepp £=0,75 npu ychaoBuu, uro Q mnpu W=10"* r
ocraHercsl npexHuM. [lasi Toro 4To6H HPH HOBHX YCJOBHAX BeJH-
yuga (@ He WH3MeHsJach, cleIyeT HalTH HOBoe 3HaueHHe Q=
=10-%/(10"4)%75=0,1 ma O/(q r) HJH, caenosartesbHo, Q=0,1 W75
(ypaBuenne B). Hopoe snauenue Q, B 2,09 pasa Goabure, yem IO

ypasuenrio A. Ecan B3ate W=10"% no ypaBHeHHIO A, TO MOXHO IIO-

ayunth @=4,67-10* Mma Ofu, a no ypaBHeHHio b — Q=5,62X
X102 ma O/u, uro Goawuie Bcero Ha 20 % . Takum ob6pasom, y6exna-
eMcsl, YyTo B JHala3’oHe HCXOAHHIX Macc JKHBOTHBIX 3aMellleHde
£=0,67 Ha £=0,75 NpHUBOAUT K OTHOCHTEJNBHO HEOOJBIIHM Pa3JHUUAM
MeXJy 3HaueHHsMH Q, PacCYHTaHHBIMH mno YypaBHeHusM A H B,
H K CYLIeCTBEHHEIM pas3auuusiM 3Hadenufi Q. Ilostomy npu HeocMoT-
PHTEJILHOM COIIOCTABJEHUH 3HAYeHHH (; B 3THX YPaBHEHHAX MOXKeT
BO3HHUKHYTh ONACHAs HJIIIO3HS, 9YTO VPOBEeHb oOMeHa BO BTOPOM CJIy*
yae BABOEe Bhille, yeM B nepBoM. Ha camom pese 3Ta pasHHLA BO
MHOrOM OGYCJIOBJIEHAa DasHBIMH 3HAUYEHHSIMH Ko3dbuuueHTa k.

PaccMoTpeHHBIH TpHMeDp MOKAa3blBaeT, YyTo HEBO3MOXKHO CYIHTh 06
ypoBHe 06MeHa 10 KO3)PHIHEHTY NponopuHoHaabHocTH (Q;) B cTe-
HEeHHBIX YPaBHEHHSX ¢ Pa3HBIMH 3Hauenusamu k. IJis cpaBHenusa ypoB-
Hefi o6MeHa HeoO0XOJAMMO pacCuHTaTh HX HOBble 3HaueHus (mapa-
MeTpH @) NMpH OAMHAKOBBIX 3HAYEHHSIX MOKAa3aTess CTENEeHH R ¢ yue-
TOM CpeiHHX 3HaueHufi Macc B [uanas3oHax, [IJs KOTOPHIX GblJIO
pPacCYHTaHO KaxKJoe W3 CpaBHHBaeMBIX ypaBHeHHH.

Ipuuss Ans BOAHBIX XUBOTHHX MOKa3aTeNb cTeneHH paBHHIM 0,75
H clejiaB HeOOXOAUMBIE€ TIPeo6Pa30BaHUA, MOJNYUHM, UTO ¥ H3YUYEHHHIX
JKHBOTHBIX ypOBeHb o6Mena @ (MJ/(u-r)) okaspiBaeTcd HanOOJBIIHM
Yy pakoo6pa3HHX M HAUMEHbLIUM Y JBYCTBOPUYATHIX MOJIJIIOCKOB:

Pu6er . . . N | X ¥
PaKooGpasHbIe .. e e . .. ... 0133
T'acrpononu (npecuoso;mue) . . . . . . . . . . .009
OauroxeTw . . . . .« . « « « . . . . . . . . .0l15
XUDOHOMHAHN . . . e e . . e ... .0,189
JBycrBOpuaTHE MOJIJIIOCKH e . e . . .. . .. 0057

Hag pei6 npuBejeHne ypaBHeHHsl K mokasarenwo crenenu 0,75 moxer
OBITH CAENAaHO TOJBKO YCJOBHO, TAK KaK 10 COBOKYNHOCTH BCEX JaHHBIX
XapaKTepHOe 1JIs1 HHX 3HaueHHe 3TOTO oKasaTesisi paBHO nmpumepno 0,8.

3aKOHOMEpPHOe yBe/IHYEHHEe YPOBHA OGMeHa B HalpaBJEHUH OT ABY-
CTBOPYATHIX MOJIJIIOCKOB K JIMYHHKAM XHDPOHOMHJ MOXET MOJYYHTh
pasiuyHOe TOJKOBaHHe, Bo3MOXHO, 370 06YCJOBJNEHO VBeJHUEHHEM
NOABHKHOCTH JKHBOTHBIX, KOTOpPas B CBOI0 OYepelb CBA3aHa C YBeJH-
YeHHeM CKOPOCTH CTaHAAPTHOro, WJIH OCHOBHOro, o6MeHa.
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Tak, GOBIIHHCTBO PHI6 MOCTOSIHHO HAXOMMTCS B JBHXKEHHH H JaxKe
camble MaJIOIIOABHKHBIE H3 HUX CHNOCOOHEI 32 HeboJsbllile NPOMEKYTKH
BpeMeHH pa3BHBaTb BBICOKHE CKOpocTH. C Apyro#l cTOpOHHI, JBYCTBOP-
YyaTble MOJIJIIOCKH HJIH YePBH — B OCHOBHOM MAaJIONOJABHXKHBIE 3aKallbl-
BalolHecss B TPYHT XKHBOTHbIE M XaPAaKTEPH3YIOTCH CAMHIM HH3KHM
ypoBHeM oOMeHa.

Ha noanepxxaHue >XH3HeJesTEJbHOCTH OPraHH3Ma M BHIOJHEHHE
€ro OCHOBHBIX JKH3HEHHHIX (PYHKIHH PacXoAyeTcsl olpenejieHHOe KOJH-
4eCcTBO 3HEPrHH — TPAThHl Ha OOMeHHHe mpoliecchl (TpaThl Ha oOMeH).
Onu MoryT GBHIThb PacCYHTaHBl MO KOJHUYECTBY KHCJIOPOAA, mOTpebJieH-
HOTO KHBOTHBIM. [I/Is mepexoma oT HemocpeACTBEHHO H3MePHeMBIX Be-
JIMYHH NOTpe6JIEHHOT'O KHCJOpOAa K TpaTaM Ha o6MeH CJIENYET HCTIOb-
30BaTh CJEYIOLIHE COOTHOLIEHHS:

R=RW* wm R=Qqt/We, | (8)

rie R — TpaTH Ha OOMeH B eJHHHILy BpeMeHH 0co6H Maccoli W; Ry —-
TPaThl Ha OOMEH B eJHHHLY BPeMeHH 0coObi0 Maccol, paBHOH efuHHUILE;
Q — ckopocTb NoTpebeHHsT KHCAOpPORa ocobbio Maccofi W; ¢ — kaJio-
PHAHOCTHL BelllecTBa TeJjla JKHBOTHOTO; ! — BPeMs; § — OKCHKAaJIOpHii-
HBIH KO3 PHLHEHT.

IIpumep. Jluumnka xuporuMuan Chironomus plumosus wmaccoii Tena 5 Mr
B COOTBETCTBHH C YypaBHEHHEM 3aBHCHMOCTH CKOPOCTH NOTPeGJeHHS KHCJI0pPOJa OT
maccel Tena (cM. taba. 11) npu Temmepatrype Boxn 20°C morpebaser 0,0005 M
Ofa, unmun 0,012 ma Ofcyt, 4To 3KBHBaJIEHTHO paccenBaHhio 3HeprudH 0,010 I/,
unn 0,241 Ox/cyr. KajsopaiiHocTh eIHHHIB CHpPOH Macchl JIHYHHKH PaBHA NPHMEpPHO -
2510 Hx/r. Tlo ypaBHeHuio - (8) HeTpyZHO pacCuHTaTh, UTO -3a CYTKH TPaTH Ha
obMeH y JuuuHkH Oyayr cocraBaste 0,012-20,3/2510, uro paBeo 0,1 Mr u cocra-
Baser 2 Y% Mmacce Tesa.

C noMolIblo ypaBHeHHH 3aBHCHMOCTH CKOPOCTH IOTPe6JIeHHS KHC-
JiopoJga OT Macchl TeJa pa3JaAYHbIX I‘H,llpOéHOHTOB U COOTBETCTBYIOLIHX
3HAUEHHH OKCHKAJOPHHHBIX KO3()GbHUIHEHTOB HETPYAHO PacCUHTaTh KO-
JIHUECTBO 3HEPruH, 3aTpaynBaeMoe KHUBOTHHIMH Ha 06M6HHbIe npo-
IE€CChl, U 3KBHBAJICHTHOE KOJHYECTBO OPraHHYECKHX BeIIECTB, NOJABEP-
raUMXcs OKHCJICHHIO, a 3HAUHT, M JAeCTPYKUUH. 3Hasi pa3MepHYiO
CTPYKTYDPy MNONYyJsAIMH KOHKPETHOrO BHJAa H YHCJIEHHOCTb XKHBOTHHIX
B Heﬁ, MOXKHO OIIpeAe/JUTh BKJIad 3THX KHBOTHBIX B ACCTPYKIHOHHLIE
TIPOIECCH B BOJOEME. "

Ipumep. B o03. Kpyraom (moGepexbe bBenoro Mopsl) ILIOTHOCTH . MOMYJSLHH
JByCTBOPUATHIX MOJJIOCKOB Sphaerium suecicum B HIOHe COCTaBJsila 255 3k3/M2,
OpH TOM CpeJHsIi Macca OAHOH ocofu B momyJasiuuM He npesoimafda 0,067 r. Ilo

YPaBHeHHIO  1Js JBYCTBOpPHAaTHIX MOJIIOCKOB (cM. taba. 11) onpenensieM, 4Tto oaHa
ocobb cpenuell maccoit 0,067 r 3a cytku norpebaser 0,226 ma O, 4TO 3KBHBaJEHTHO

~paccesinuio 4,586 JIxK SHeprHH, a BCA NONYJALHS DacXoXyeT KOJHYECTBO 3HEPTHH,

paBHoe 4,586-255=1169,4 [Ixk/cyr npu Ttemmepatype Boabl 20°C, u9TO 3KBHBa-
JIeHTHO pecTpykuud 0,05 r 6€330/bHOr0 OPraHHYECKOrO BEILeCcTBA.

Caenyer eme pa3 OTMETHTb, YTO B 3TOM M paHee MPHBEACHHOM
npuMepax cKopocTb o6MeHa paccuuThiBaercs Anas Temuepatypsl 20 °C.
‘OnxHako XOpoILIo H3BECTHO, 4TO CKOPOCTh OOMEHa HemoCpeACTBEHHO
3aBHCUT OT TeMIepPaTypH BOABl, H 1JA IOJYyUeHHs HUCTHHHBIX 3Haue-
HHH cKopocTefl o6MeHa XKHUBOTHBIX KOHKPETHOro. BHa B VCJIOBHUSIX
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KOHKPETHOTO BOROEeMa HEOOXOLHMO BHOCHTL COOTBETCTBYIOILHE NONPaBKH
B pacueTHble 3HaueHHs oOMeHa NPH H3MeHEHHAX TeMOepaTyphl. s
CPaBHEHHA H3MEHEHHH CKOpOCTeH GHOJIOTHYECKHX IPOLECCOB, B TOM
yncsie H O6MeHa ¢ H3MEHEHHeM TeMMepaTyphl, LIHPOKO HCMOJb3yeTcs
ko3pduunent Baut-Todpda (Qio). O mokaswiBaeT, BO CKOJBKO pa3
yBEJIMYHBAETCH CKOPOCTb Ipollecca NPH MOBBILIEHHH TeMIepaTypbl Ha
10 °C. 3unauenus 3Tor0 KoaddHIHEHTa MOTYT GHITH ONPeNeNeHbl H3 CO-
OTHOIIIEHHS

T,—T1)/10
Vo/Vi= Qg ~ "

roe V, u Vy— ckopocTn npouecca npu temneparypax I u Ts.

I'. T'. Bunbepr [31] nokasas, uTo anasi o6MeHa B AHana3oHe ToJe-
PaHTHBIX TeMmepaTyp HJs KOHKPETHHIX BHAOB 3HaueHHe (o MOKeT
O6bITb NpUHHATO paBHbIM 2,25, Mcxonas M3 3TOro MOTYT GHITh PacCUMTaHB!
CKOpPOCTH OfMeHa NpH TeMIepaTypax, OTJHYAIOUUXCA OT TeX, AJs KO-
TOPHIX DPACCUATAHBI YPABHEHHS] 3aBUCHMOCTH OOMEHa OT Macchl KH-
BOTHHIX. ,

B HameM mpumepe ¢ ABYCTBOPYATHIMH MOJIIOCKAMH TeMIepaTtypa
Boabl B HioHe cocraBiasia 16°C. TlpuHumas Q0=2,25 W yuuTHIBas
PacCUHTAaHHYI0 HaMH CKOPOCTh oOMeHa MOJITIOCKOB IIPH TeMmiepaTtype
20°C, nerko onpefesuTh CKOPOCTh O6MeHa MONYJSIUH MOJITIOCKOB TIPH
tTemnepatype 16 °C:

VolVi= QT = 1169,4/V, — 2,255~ —
— 1169,4/2,25"* = 1169,4/1,383 = 845,6 [L/cyT.

AHasnoruuyHeiM 06pa3oM MOTYT GBITh PACCUMTAHBl TPATH Ha OOMEH-
Hble NPOLEeCChl MONYJALUSMH PasjHYHEIX FHAPOOHOHTOB H OlleHeHa HX
Lot B OOLIMX AECTPYKIUOHHBIX nponeccaX B KOHKPETHBIX BOJOeMax
IPH U3MEHEHHH TeMIepaTyPHBIX YCJIOBHA.

[saBa 2
BTOPHUHAMA HPOHYKHHQ

B pesyabTaTe YTHIH3AIHH NEePBHYHOIM NPOAYKIHH TIeTepOTPOYHBIMH
OPraHH3MaMH IPOHCXOIHT oépasoBaHne OpraHH4ecKHX BellecTB, BXO-
JAMHX B COCTaB HX TeJ, WM BTOPHUHOH Npoiaykuuu. [IpunsaTOoe B rHA-
POGHONIOTHUECKON JIUTEPaTyPe MOHSTHE WHTErpPaJbHOH BTOPHYHOH NPO-
AYKUHY, B NPUHIHIE, aHAJOrHYHO nmpemsioxenHomy Tunemanom [126].
Ilponyxuus monmynsinud retepoTpodoB 3a ONpejeeHHOE BpeMs Ipej-
cTaBjsieT cob60fi CyMMY MPHPOCTOB BceX ocobell NaHHOH TONyJsiH,
Kak OBBIINX B HAJIMUHH K Hauajy- pacCMaTPHBaeMOro oTpe3ka Bpe-
MeHH, TaK U POXKAEHHHIX 3a 3TO BpeMs, IpUuUeM B IPOAYKIHIO BKJIO-
4aloT NPUPOCT He TOJbKO Ocobel, oCcTaBIIHXCA K KOHIY nepuoja, HO
U Tex ocobell, KOTOPbie B CHJIY BHIEIAHUS, OTMHPAHUS U XPYTHX NPHYHH
He BOIIJH B KOHEYHY0 6HOMAacCy MOmyJsiHH.

3To omnpejeseHHe NPOAYKIHH SKBHBAJEHTHO OIpeleeHHI0 YHUCTOR
HHTerpasibpHOl npoayknuu. M3 nero cienyer, uto, eciu peub HAET O
BTOPHYHOH NPOAYKIKH, TO HET OCHOBAHHH TOBOPHTH O BaJIOBOH HpO-
JYKLIHH, HOCKOJIBKY OHAa YYHTHIBA€T He TOJbKO IPHPOCT ocobed, HO H
HX TpaTel Ha OOGMEHHBIE NPOIECCH U COOTBETCTBYeT IOHATHIO acCHMH-
Jauud. enenne NpoAyKIUH Ha YHCTYIO H BaJIOBYIO COXPAHHJOCH JHIIb
AJIsl TePBHYHOH NPOAYKIHH, NMOCKOJLKY KHCJOPOJXHO-CKJASHOUHEIH Me-
TOJ, MO3BOJISIET PACCYNUTHIBATh YHCTYIO IPOAYKIIHIO,

Y3 npuBereHHOrO ompelesieHHs cJeayeT, 4YTO BO BTOPHYHOH Npo-
AYKUHH HEOOXOAMMO PasjiHyaTh COMATUHECKYIO U 2eHepaTUsHYIo co-
crasasome. ComaTHuecKasi MIPOAYKIHUS MpeIcTaBiseT cofol HPUpOCT
Macchl (9Hepruy) Tena, reHepaTHBHas — MPHUPOCT Macchl (3IHEPTHu)
BHIM@TaHHBIX NOJIOBHIX NPOJLYKTOB. KpoMe TOro, B MPOJAYKLHIO BXOAHT
TaKKe W [PUPOCT Macchl APYTHX OTTOPraeMHX MPOJAYKTOB (3K3YyBHUH,
CJIU3b, MeTab0JUTH ).

ITpopyxruusa momyJisiiiu KUBOTHHIX B J000H MOMEHT BpeMEHH HJIH
3a JM060H OTpPe30K BpeMeHH IpeiacTaBfsieT coO60H .cyMMy. coMaTHde-
ckoit (Ps) u renepatuBHO#l (Pg;) NPOAYKUHH, a Tak¥Ke NPOLYKILHUH OT-
TOpraeMHx npoaykToB (P.) B 3TOT MOMEHT HJIH OTPE30K BPEMEHH:

P=P,4P,+P.. ‘ |

B HeKOTOPBIX c/lyuasix HCIOJB3YIOT NOHSTHE HOTEHUUAAbHOU HPO-
Jdyxyuu. OHa mnpeicraBjseT co6OH PacyeTHYIO NMPOAYKLUHIO B HIeab-
HBIX YCJIOBHSIX IPH OTCYTCTBHM OIDaHHYEHHH DOCTa H pPa3sMHOXKEHHs
opranu3moB. IloTenuuanpHasi MPOAYKHMS NO3BOJSET NOJYYHTb HIPEA-
CTaBJIeHHE O NPOJAYKUHOHHBIX BO3MOXKHOCTAX BHJA, H HHOTAa MOXeT
OBHITh T0OJE3HBIM CPaBHHThL ee 3HaueHHe ¢ (QaKTHUIeCKOH NpoayKuued
BHAA B KOHKPETHBIX YCJOBHSIX.

TepMuH «npoayKuust» OGBIYHO HCHOJL3YIOT NPHMEHHTENBHO K II0-
OyJASLHE HJAH CcOOOLIeCTBY THAPOOHOHTOB, TaK KakK MHPOAYKHHUA IO-
IyJSUUH cO3JZaercsl 3a CYeT COMAaTHYECKOro M TeHePaTHBHOTO pocTa
ocobefi B. E. 3auka [44] npensokua Has3bBaTb POCTOM OCOOH TOJNLKO
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comaTHueckuii pocT. Mcxoaa M3 3TOro oH HCHOJB30BaJ TEPMHH <«IpPO-
AYKIOHUA» NPUMEHHTeNbHO K ocobu. TakuM o6pa3oM OLlI BBeLeH Tep-
MHH npooykyus occbu. Hpouyxunen ocobn B. E. 3amka HasbiBaer
CyMMy INpHpOCTa TKaHeH Tesja (coMaTHYeCKHH POCT) H OTUyKJae-
MHX NpOAYKTOB (rameT, 3K3yBHeB, SKCKDETHPYEMBIX OPraHHYecKHX
mera6osuToB). OH nMoHAMaeT NPOAYKIHIO KaK HTOT IPOIECCOB acCH-
MHJASALHH 1 guccHMuasanud (A=R=P). OnHako HajeXHble IKCIePHMeH-
TaJbHHeE METOABl ONpefeJIeHHs] acCHMHJSALEH Y XXKHBOTHHIX NOKa elle

He pa3paboranb. B cuny storo B GosbpuimHcTBe PaboT acCCHMHJIALES

y reTepoTpodHEiX THAPOOHOHTOB PaccYHTHBaeTCsl KaK CyMMa NpHpocTa
H Tpat Ha obmed (A=P+R). [losToMy TepMHH «IPOAYKILHS» B Aajb-
HefiuleM GYAeT OTHOCHTBCS K HONYJSAIHH H COOOWIECTBY MHAPOOGHOHTOB,
a NPHMEHHTEJBHO K OTHEJbHOH ecO6H BMECTO TePMHHA <«IPOAYKUHS
ocoOH» O6ymeT HCHOAB30OBATbCA TEPMHH «npHpocTs. Ouenp cyluect-
BEHHO, 4TO Ha MONYJSLUOHHOM YPOBHe NpOsiBJIseTcs TaKas ¢opma OT-
uyXKAEeHHS NPOAYKLHH, KaK 3JuMHHAnus ocobeil.

IlponykuuoHHBI# mpoHece B INONYJSUHH TPOTEKaeT 3a cueT NpH-
pocta 6HOMacchl, 06YCJOBJIEHHOTO yBeJHUEHHEM Macchl ocobedl H HX

YHCJICHHOCTH B Pe3yJibTaTe Pa3sMHOXKEHUSA.

HpOﬂ.YKH,HH NONyJisUHH CKJaaAblBaeTcsd H3 HHIWBHAYAJbHBIX le/l?

- pocTOB Oco6ell, BXOASIIHX B €€ COCTaB, BKJIOYas IPHPOCT NOJOBBIX
HPOAYKTOB W JPYrHX OPraHHYecKHX o6pas3oBaHHH, KOTOpHE 3a pac-
€MaTpHBaeMoe BpeMsi OTAEJHJAHCh OT Teaa ocobu. [lostomy aas
pacyera NPOAYKLUHH NONYJSIHH XHBOTHBIX HeOOXOAMMBI KOJHUECTBEH-
HBlE JaHHble O POCTe, NMPOJOJKHTEJbHOCTH Pa3BHTHS OTAEJbHBIX CTa-
AVH, TJIIOLOBHTOCTH, & TaKKe O 3aBHCHMOCTH 3THX BEJHUYHH OT YCJOBHH
BHEIHe# Cpelnl. Hpn 5TOM CJEAYeT YUHTHBAThH 3aKOHOMEPHOCTH poCTa
JKHBOTHBIX M DPYKOBOJCTBOBAThCS TNPEACTABJEHHSIMH O THIAX pocra,
4 Takxe OOLIHMH NMPeJCTABJECHHIMH O 3aBUCHMOCTH TIPOLOKHTETbHO-
CTH DPa3BHTHS MKHUBOTHBIX, MJIOJOBHTOCTH OT TEMIIepaTyphl H APYrHX
XapaKTePUCTHK CPefHl.

OBIIHE 3AKOHOMEPHOCTH POCTA >KHBOTHBIX

Poct oco6u — 3T0 npupamieHHe Macchl WM YBeJUUYEHHE JIUHEHHHIX
pasMepoB pasBHBAIOILErocss XWBOTHOro. IlosToMy pasanuaior JHHEH-
HBIH POCT H POCT Macchl OPraHu3Ma, CKOPOCTb KOTODHIX ONpejessiercs
CTajHell ero pasBHTHA, (H3HOJOTHUECKHM COCTOSSHHEM H YCJOBHSIMHU
BHelHeH - cpensl.

Aanomerpudeckuii pocr. B oHTOreHes3e XXHUBOTHHIX OTJEAbHBIE YACTH
HX TeJa PAacTyT ¢ Pa3HBIMH CKOPOCTSIMH OTHOCHTENIbHO APYr Apyra
B COOTBETCTBHH ¢ 3aKOHOM aJlJIOMETPHUECKOI'0 POCTa, YCTaHOBJEHHOTO
Ilekcan B 1932 r. AHa/JHTHUECKH 3TOT 3aKOH 3aNMHCHBAeTCss B BHiE

Y = aX®,

rae X, Y — pasMepnl H3yyaeMuix uacTeil (OpraHoB) Tesia; o, — KOH-
CTaHTH ypaBHEHHS.

4

B 3TOoM ypaBHEHHH HeT SIBHOH 3aBHCHMOCTH OT BPeMEHH. 3jech
BpeMsl 3aMeHsieTcss HeKMM (YHKIHOHaJOM BpeMeHH (X), KOTOpHIE Ha-
YHHAET WrPpaTh POJb «(HHINOJOTHYECKOTO» BPEMEHH, T.e. CKOPOCTb H3-
MeHeHHs apyroro ¢yskiHoHana (Y) H3MepaeTcd yke He OTHOCHTENbHO
a6COJIOTHOTO BPEMEHH, a OTHOCHTENBHO APYTOro (YHKIHOHAJA, BHICTY-
naiouero B podd «(HH3HOJOTHYECKOTO» BpeMeHH. IIOCKOJbKY XKe KaxX-
JIBE GYHKUHOHAJ B Npolecce POCTa KHUBOTHBIX H3MEHSETCS OTHOCH-
TeJbHO peasJbHOTO BPEMEHH, B paccMaTpPHBaeMOM YpaBHEHHH OTCYT-
CTBHE 3aBHCHMOCTH OT BpPeMeHH KaxKylieecsi, a He [AeHCTBHTeJbHOE.

PasnuuaoT nojsoxutenpHyw  (B>1), oTpHuarensHyio (B<1) axa-
somerputo u udomerpuro (B=1). Ilpn usomerpum B npoiecce pocra
COXpaHsieTcsi TeoMeTpHuYeckoe mofo6He (GopMbl Tesa pacTyllero opra-
HH3Ma, [IPH aJIOMeTpHU GopMa Teja U3MEHsSeTCs. '

HccnenoBaTenyu Ha MPakTHKE YacTO HMEIOT JAEJO ¢ AaHHHIMH O JH-
HeHHOM pOCTe XKHBOTHBIX, H B Psiie CJydyaeB BO3HHKaeT HeoOXOAHMOCTh
COOTHECEHHUs] HX ¢ JaHHBIMH 00 YBeJHYeHHH Macchl XKHBoTHOro. C sToit
LENbI0 UCHOJB3YIOTCA YPaBHEHHS aJlJIOMETPHUECKOI0 POCTa.

CooTHouleHne MEXAY JHHeHAHBIMH pa3mepamu (L) u wmaccoft (W)

.Pa3JIMYHBIX KHBOTHBIX MOXeT ObIThb aNNpPOKCHMHPOBAHO CTeNeHHOH
pyHrumehn

W=qL’, (9)

rie ¢, b — KOHCTaHTHl ypaBHEHMsI; ¢ — KOHCTauta, paBHas W npu
L=1.

Korga B mpoliecce pocTa KHBOTHOTO COXPaHSIeTCs TeOMETPHUECKOe
nogobue ¢opmb ero Ttema, b=3, kKorma <¢opma Teaa MeHsercd,
b+#3 (b<3 ecth oTpHlLATEJbHAS AJJOMETPHS, >3 €CcTh NOJOXKHTEb-
Hasl aJJIOMEeTPHs).

BaXHO IIOMHHTB, UTO ¢ — pacueTHas BejuunHa, Penpe3eHTaTHBHEIE
3Hau€HHsl ¢ U b Kak B 3TOM, TaK M B JAPYTHX YPaBHEHUSX TAKOTO BHAA
He MOIyT GBITh HOJYY€HB B TeX YCJOBHfX, KOTJa AHaNMa3oH JHHEHHBIX
pasMepoB HccJefyeMBIX JKHBOTHBIX MaJ. Jlaxke Koria MHHHMAaJpHOE
H MakKCHMajbHOE 3HaueHus L pasauuanTcad HA ABA NOPsAKa, ¢ U b
MOTYT GBITh PACCYHTAHHl JIMIIb OYeHb NPHGH3HTENbHO. UeM mHpe aua-

* Ma30H JIHHEeHHBIX pasMepoB, TEM TOYHEEC MOXKHO ONPENCJHTh 3HAYCHHS

napamerpos ypaBHeHus (9). Ypapuenue (9) 6yner Han6oJiee HafekHO
IJIs1 PacyeTOB Macchl KHBOTHBIX IO HX JINHEHHBIM pasmepaM B MHTep-
BaJjle 3HaYeHHH JHHEHHBIX Pa3MepOB, KOTOPHIE CAYXKHJIH LIS KOJHuYe-
CTBEHHOTO BHIPaXKCHHUS| NaPAMETPOB ypaBHEHHS. Takum o6pasom,
MOXKHO ¢ ROCTATOYHOM CTENeHbIO TOYHOCTH PACCUNTHIBATH Maccy pas-
JIMYHBIX JKHMBOTHHIX MCXOAsl M3 H3MepeHHH HX JIMHEHHHIX DasMepoB.
B ta6a. 12 npuBeneHbl 3HayeHHs napamerpoB ypaBHeHus (9) s pas-
JIMYHBIX NpeJCTaBHTe el BOAHBIX JKHBOTHBIX.

Maccy Tena JMUHHOK XHDOHOMMA MOMHO, HAlPHMEp, NOJYYHTDH
TaKXe II0 YDPaBHEHHI0 3aBHCHMOCTH HX Maccel W (Mr) OT IHIHDHHBI
roJioBHOH Kamncyasl Dy (MM), KoTopoe 6bl10 paccuurano E. B. Baayu-
KuHOK [12]:

W = 23,74D3'%.
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Tabmuna 12

TIAPAMETPBHl YPABHEHHS (9) 3ABMCHMOCTH MACCHI TEJIA OT [JIMHBI OJIT HEKO-

TOPBLIX NMPEACTABUTEJIEM BOAOHLIX XUBOTHBIX

TuppoGuOHT q b VicTouHHK
Crustacea 0,075 2,925 [70]
{ Daphnia
1 Simocephalus 0,075 © 3,170 70]
Moina 0,074 3,050 70
Ceriodaphia 0,141 2,766 70
Scapholeberis 0,133 2,630 70
.-{ Macrothrix 0,083 2,331 70
] Chydorus 0,203 2,771 70
Eurycercus 0,127 3,076 70
Alona, Alonella 0,091 2,646 70
{ Bythotrephes 0,077 2,911 70
Leptodora kindtii 0,006 . 2,850 70
. Bosmina 0,176 2,975 70
Sida crystallina 0,074 2,727 70
1 Polyphemus pediculus 0,448 2,686 70
Cyclops sirenuus 0,039 2,313 70
C. vicinus 0,034 2,838 70
C. scutifer 0,031 2,515 70
{ Acanthocyclops 0,039 3,156 70
Mesocyclops 0,034 2,924 70
] Limnocalanus 0,070 3,174 70
Hemidiaptomus 0,073 2,548 70
Eudiaptomus gracilis, 0,036 2,738 70
E. graciloides
E. coeruleus 0,058 3,086 70
Arctodiaptomus 0,038 3,178 70
Macrocyclops albidus 0,045 2,750 70
Gammarus lacustris 0,084 2,500 J1.aunble
aBTOp a
Idotea baltica basteri juv. 0,049 2,578 96
caMka 0,023 2,912 96
camen 0,054 2,566 96
I. granulosa juv.
camelrt 0,020 3,024 96
caMKa 0,059 2,747 96
1. ochotensis juv., 0,019 2,750 96]
Cymodocea acuta
camer| 0,085 2,850 96
caMKa 0,090 2,840 96
Acellus aquatiqus 0,133 2,400 96
Tylos ponticus 0,054 2,991 96
Mesidotea entonom 0,063 2,650 96
Oligochaeta
Stylaria lacustris _ 0,035 2,100 [71]
| Isochaetides newaensis 0,051 1,800 [71]
| Megaloptera . ‘
Sialis fluvilatera 0,080 2,700 [71]
Ephemeroptera
Ephemera vulgata 0,038 2,700 [71]
Baetis vernus 0,011 3,000 [71]
Cloeon inscriptum 0,031 3,000 [71]

TuapoGHOHT q b HeTounnk
Baelidae (Cloéon simile, sp.) 0,018 2,950 [71]
Procloéon ornatum, Baétis
Plécoptera 0,0251 2,800 [71]
Trichoptera 0,0156 2,992 [71]
Odonata
Pyrrosoma nymphula 0,030 2,850 71
Coenagrion hastulatum 0,023 2,695 71
Enallagma cyathigerum 0,023 2,643 71
Aeschna grandis 0,056 2,639 71
Epitheca bimaculata 0,102 2,714 71
Cordulia aeneaturtosa 0,093 2,731
Chironomidae 12
Chironomus plumosus 0,015 2,675 12
Ch. dorsalis-thummi 0,003 2,967 12
Ch. cingulatus 0,003 3,268 12
Glyptotendipes gr. gripekoveni 0,003 3,510 12
Limnochironomus gr. 0,010 2,783 [12
nervosus
Endochironomus 0,013 2,602 12
Cladotanytarsus mancus 0,009 2,738 12
Sergentia coracina 0,007 2,977 12
Procladius 0,012 2,695 12
Tanypus punctipennis 0,021 2,460 12
Chironomidae 0,0095 2,781 12
Bivalvia, Unionidae 0,230 2,850 71
Anodontinae 0,050 3,100 71
Dreissenidae 0,180 2,870 71
Sphaeriidae 0,310 3,020 71
Margaritiferidae 0,130 3,000 71
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Ilpu pacyeTax MHAMBHAYAJBHOH MacChl KOJIOBPATOK MO HX JHHEH-
HbIM pasMepaM IPHHHMAeTcs, YTO IJISI HHX XapaKTepeH H30MeTpHue-
ckuft poct (b=3). 3naueHus KOHCTaHTH ¢ B ypaBHenuu (9) ans He-
KOTOPBIX BHJIOB KOJIOBPATOK NpPUBEAEHH B TabJ. 13.

Jlns onmpeseneHnss Macchl HAYIUIHEB KONENMOA CJEAyeT NPUPABHHU-
BaTp ee 06'beMY 3JIHICOMAA, AONYCKAsi, YTO UX IUIOTHOCTb PaBHA €fH-
Hulle, H HCHOJMB3Ysl -NPOCTOE PABEHCTBO

V = 4/3nabc,

rie V-—ob6bem (mm3); a, b, ¢— /o JJMHB, IHPHHBI, BBLICOTHE
Tenaa (MM).

METO[bl H3YUEHUSI POCTA M BO3PACTA JKMBOTHBIX

ITpn usyueHHH pocTa BOJHBIX MHBOTHBIX HCHOJB3YIOT OOBLIYHO CJAEAY-
JOIIHe MeTOABl: 1) HaGaioneHHus B JaGOpaTOPHBIX YCJAOBHAX WJH B caj-
Kax, BbICTABJIAeMbIX B MecTaX OOUTAHMS KUBOTHBHIX; 2) HaGJI0JeHHR
B €CTECTBEHHBIX YCJOBHSX [0 U3MEPEHHSM POCTAa MEUEHBIX KHBOTHBIX]
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TaGmnuna 13

3HAUYEHUS I'IAPAMETPA q B YPABHEHHH 3ABHUCHMOCTH MACCBHI TEJIA OT OJIMHBI
L 1J1d KOJIOBPATOK (M3 [70])

KoaospaTtkra q KosospaTka q
Anuraeopsis 0,030 Keratella quadrata 0,220
Ascomorpha 0,120 K. cochlearis (c unom) 0,020
Asplanchna 0,023 Notholca (Ges 3y6110B) 0,035
Brachyonus 0,012 Ploesoma hudsoni 0,100
Conochilus 0,026 * P, triacantum 0,230
Collotheca *** 0,180 ** || Polyarthra 0,280
Euchlanis 0,100 Pompolix 0,150
Filinia 0,130 Synchaeta 0,100
Gastropus 0,200 Testudinalla 0,080
Hexathra 0,130 Trichocerca (6e3 mmuna) 0,520
Kellicotia (6e3 mumna) 0,030

* Bmecro L® Geperca L 4, rae d — IIHpHHA TeJa.

** Bumecro L3 Gepercst dB.
*** Be3 JoMHKa.

3) ompejejieHHe NPHPOCTOB MO PUKCHPOBAHHBIM BO3PACTHHIM NPH3HA-
KaM (MopdosoruuecKuM, CTPYKTYPHBIM, GHIHKO-XUMHUECKUM); 4) aHa-
JIN3 pasMEePHO-BO3PAacTHOH CTPYKTYpH nomyJasiuuit. Bce 3TH mMerombt
MOTyT GHTb HCHOJB30BAaHbl ¥ JAJS ONPENEJEHHsS] BO3PACTa KHBOTHHIX.

I. TIpu HaGmiofeHHSAX 3a POCTOM XKHBOTHHIX B CajKax HJH aKBa-
puyMax HPOBOAAT NepHOJHYECKHe NPOMepbl M B3BENIMBAHHS MKHBOT-
HEIX, Ha OCHOBaHUM KOTOPHIX CYRAT O XapakKTepe W CKOPOCTH HX pocTa.
Ilpu nab6opaTopHBIX 3KCIIEPHMEHTAX CJEIYeT CTPOro cob/ofaTh HEH3-
MEHHHIMH YCJIOBHS BHEIHHed cpelbl, 0cO0EHHO TeMiepaTypy H obec-
TIeYeHHOCTDh THUIEH, a TaKXKe ee KauecTBO.

CepHH TIPOJO/IKHTENbHEX HaGMI0AeHHH c HeGOJbLIHMH HHTEpBa-
JaMH MeXIy IOCJeN0BaTeJbHBMH H3MEPEHHSIMH MO3BOJISIIOT AETaJbHO
M3Y4HTb POCT XHBOTHHIX H BBLISIBHTb €r0 HHIHBHIYaJbHYI0 H3MEHUYH-
BOCTb. -

Bpems nHa6mopnenufl Moxer GbITh COKPal€HO 332 CYET OJHOBPEMEH-
HOTO HCIOJAb30BaHHUSI B SKCHEPHMEHTAX JKHBOTHBIX, OTHOCSAHIMXCS
K pasHBIM BO3pacTHHIM rpynnam. IIpH 3TOM NOAONBTHHE KHUBOTHHIE
BCeX BO3DACTHHIX I'PYINN OKa3hIBAIOTCS B OJHHAKOBBIX YCJAOBHAX. JaH-
HbIe TaKOro poja He Jal0T NPEeICTaBJEHHA O POCTe KOHKPETHOH 0colH,
HO XapaKTePH3YIOT OCPeJHEHHYIO 3aBHCHMOCTb JHHEHHHIX pPa3MepoB
HJIH Maccel OT BPEMEHH pocTa HeKOTOpo#t cpeinHell ocobH JaHHOH
CPYHIIHL.

2. Tlpu HabaoeHHsIX 38 POCTOM MEUEHBIX }KHBOTHBIX B {IPHPOIHBIX
YCIAOBHAX HMX INEPHOJHUECKH OTJIAaBJIUBAIOT M H3MepsioT. [lonyuenue
JaHHBIX OOBIYHO OCJIOXKHSETCS MaJIbIM BO3BPAaTOM XHBOTHBIX HPH MO-
CIeAYILUIUX MOUMKAaX. IJTOT METOJ MOXHO HCNOJb30BaTh NPHMEHH-
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TENbHO K KPYNHBIM ¥HBOTHBIM H KHBOTHBIM C IPOYHHIMH HAPYXKHHIMH
TIOKPOBaMH HJIH HapyXKHbIM CKeJeToM (3TO, HalpHMep, KPYIHHE paKo-
ofpasHble, MOJMJIIOCKH, PHIOH). B KauecTBe MeTOK HCHOMb3YIOTCA pas-
JIHYHbIe KPACHTENH, KPAacKH, OHPKH U T. 1. ,

3. Metonsl onpeaesieHHsi NPHPOCTa MO BO3DACTHHIM NPH3HAKAM OC-
HOBLIBAIOTCH HAa aHa/iH3e LUMKJIHYECKHX 3JIEMEHTOB, yallle BCEro TakK
HA3LIBAEMBIX KOJIEL HJIM JIHHHH pPOCTa, KOTOPble OTMEYaloTCs, HaMpH-
Mep, Ha PaKOBHHAX MOJLIIOCKOB, Helllye MJH OTOJHTaxX pHI6. DTH 3Je-
MEHTBl 00pasyloTcst yepes OmpejeseHHble NePHONH BPeMeHH — OGBIUHO
uepe3 rox. [las onpeiesieHHsi XapakTepa H CKOPOCTH POCTA KHBOTHHEIX
H3MepsieTCsd pacCTOsiHHE MEeXJY COCeJHHMH KOJbLAMH. SDTH MEeTOIH
TPeGyIOT TOYHOTO ONpeleseHHs MePHOLHYHOCTH (OPMHDOBAHHS YKa-
32HHBIX 06pa30BaHHA H YCTAHOBJIEHHsS NPOLOJKHTEJbHOCTH BpPEMEH-
HOTO LHKJA. ’

4. PocT MHOTHX HBOTHBIX MOXET ObiTb H3y4YeH NyTeM aHa/iH3a
CEPHH THCTOTPAMM YaCTOTHO-Pa3MEPHOTO COCTaBa MONYJAUHH, moJy-
UCHHBIX B TEYeHHe Ce30Ha WJd roaa. JlocToBepHbie Pe3yJbTaTH HOJY-
4al0T B TexX clydasX, KOIJa Ha THCTOrpaMMax KaxKAbH BO3PacTHOM
KJacc MOXKeT ObITb YBEPEHHO BBIAEJEH B JIOOHe NEPHOAE BPEMEHH.
HauGonee yeTko pasivunMbl Ha THCTOrPaMMax pa3MepHO-BO3pacTHHIE
Tpynnel B MOOyJAAUHAX OBICTPO PAaCTyUIMX MKHBOTHBIX, JJIS KOTOPHIX
XapakTepeH CxKaThlH nepuoj HepecTa. B cuay sToro Ha rucrorpammax
TAKHX BHJ0B MOJIOJb COCTABJISIET €JHHYIO PA3MEPHYIO TPYNIY, HaNeXKHO
OTVIHYAILLYIOCS N0 Pa3MepPaM OT XXHMBOTHBIX NMPENBIAYIIETO NOKOJEHHS.
Y XHUBOTHBIX, MEJJIEHHO PACTYIUHX, C GOMBUION TPOXOMKHTENLHOCTHIO
¥KH3HH H PacTAHYTBIM N0 BPEMEHH HEPecTOM 4Yallle BCEro pasMepHbe
Tpynnbl TPYAHO pasianuuMmbl. Ha ructrorpaMmax TakHx BHIOB OGBIYHO

" HabJoaeTcsi MHOMKeCTBO 3yOLOB, TPYAHO COOTHOCHMBIX C BO3DACTOM.

B onpenesieHHO# cTeneHH TPYXHOCTH BBIAEJEHHs OTHENBLHEIX Da3-
MEpHBIX IPYIN Ha FHCTOTPaMMax BEHIGOPOK M3 MOMYJSIMH MOTYT GHTb
TPEoJo/IeHBl MyTeM MPHMEHEHHS METOJAa TaK HAa3BBAeMOH BEPOSTHOCT-
HOit GyMarm, npeanoxensoro Xapauurom [112] u passuroro Kaccu
[104, 105]. B ocHOBe 3TOro MeTOAa JIEXHT BIOJIHE PeaJbHOE Jomylie-
HHE O TOM, 4TO B INpelesax KaxJIOH BO3PACTHOH TPynnsl pa3mepH
0coGeil pacnpenesieHrl B COOTBETCTBHH C 3aKOHOM HOPMAJbHONO pac-
npenenenns. nst pasnuyenuss OTAENbHBIX DasMepHHIX TPYNI HA TH-
cTorpaMMax XapAuHT NPEeJOXKHI HCIONb30BATh «BEPOSTHOCTHYIO Y-
Mary» — FpaHK, Ha ocH abClHCC KOTOPOrO OTJOXKEeHa (QYHKIHS HOp-
MaJIbHOTrO pacnpejesenus. JIaHHa Kaxk[IOro oTpeska Ha 5TOH LiKaJe
NpONopUHOHANbHAS MJOMAAH, OTDaHHYERHOH KDHBOH HOPMAJBHOTO
pacnpenenenHs, Bcsl IVIOIAAb KOTOpO# mpuHHMaeTcst 3a 100 %. Ha
OCH OpJAHHAT OTKJAaAbIBAETCS YaCTOTa BCTPEYAEMOCTH JKHBOTHOIO KaXK-
Zoro pasmepa. B Takofi cucTeMe KOOpAMHAT TOYKH JIOGOTO HOPMaJb-
HOro pacnpeaeJieHHa J0XKaTcs BAOJbL NPAMOM JuuuH. [Ipu HameceHuH
Ha BEPOATHOCTHYIO 6yMmary AaHHHIX THCTOTPAMM IOJHMOJAJbHHX 4a-
CTOTHO-Pa3MepHBIX pacnpefe/eHuii XHBOTHBIX B IONYJSUHH CJeAyeT
OXHAAThb HA HeH CTOJILKO NPAMBIX JHHHH, CKOJbKO HMeeTcsl B JaHHON
NONYNAUMH OTHE/bHBIX Pa3MEPHBIX TPYIN JXKHBOTHBIX, COOTBETCTBYIO-
IIMX KOHKPETHBIM BO3pacTHLHIM rpymmnam (puc. 10).

4 3akas Ne 585 49
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Puc. 10. MonomoabHbBIE
(a), 6uMonaarupe (6) H
nonuMojaJbHbie (8) pac-
npejenenusi ocobedl B TO-
OyJAsIUHH B HMX TpaHcdop-
Manus Ha rpadHxe «Bepo-
sTHOCTHOM. Oymarn» (U3

106]).

- M. B. UBanoBa [50] paspalorana meTon ONpeAe/eHHS TPOIOJIKH-
TEJbLHOCTH Pa3BHTHS 0COOH IJIaHKTOHHBIX BECJOHOTHX Pako0oGpa3HBIX
TI0. OTHOCHTEJNBLHOMY KOJUYECTBY B MJIaHKTOHE XKHBOTHHIX Ha OTIAEJABHBIX
CTajHsIX Pa3BHTHS. '

UHCIeHHOCTb PAaYKOB KaXKAOH CTaJMM PACCIHTHIBAETCS B NPOIEHTAX
OT CYMMapHOH YHCJEHHOCTH Bcel momysduud. Bpems mexay mMakcumy-
MaMH YHUCJIEHHOCTH ABYX CMEXKHBIX CTagHil PABHO MOJYCYMME NPOJAOJ-
KHTENbHOCTH PAa3BHTHA KaxXao# u3 HuX. Heo6xoanmMo yCcTaHOBHTH NPO-
AOJIKHTEJBHOCTL HPOXOXKIAEHUS NEPBOH HAYNJIMAJBHOH CTagHH C TEM,
4yTOOBI 10 AaHHBIM NPO6, COGPAHHBIX B BOAOEME, ONPEAENHTb IPOAOJ-
FKHUTEJIbHOCTh Pa3BHTHUA ocobell Bcex ocTadbHEIX cTaamf. llocratouHo
TOUHO MPOJNOJIKHTENbHOCT: DA3BHTHS KaX[OH CTaAnH BECIOHOTHX
MOKHO HaWTH, NOJNL3YSCh AAHHBIMH 06 HX OTHOCHTEJIBHOH IIPOAOJKH-
TEJLHOCTH. ¥ BCeX BHUAOB BECJOHOTHX PAUKOB OTHOCHTEJbHAS MPOAOJ-
KHUTEJBHOCTh OTAEJbHBIX CTaAHH Pa3BUTHS, BHIpaKeHHAasl B IIPONEHTaX
OT ofbulefl MPOROIKHTENBHOCTH OT MOMEHTa BHIXOAa W3 sifiua Ao mo-
cjenHed JIMHBKH (IPH MNOCTOSIHHBIX YCJIOBHAX — TeMIepaType BOJHL,
KOHUEHTPALUHA NHIIH), HMeeT CAelyIOllHe 3HAYEHHS:

Cramm | AOWS0UGh tpogo | Gy | A0 oOuieh mpogom
Haynmuu KonenoauTer
H1 2,740,2 K1 9,5+0,6
H2 4,7+0,3 K2 10,14+0,5
H3 8,140,8 K3 11,6j:0,4
H4 7,940,5 K4 13,4+0,4
H5 8,8+0,3 K5  14,8%1,0

TUTIIbI POCTA JKMBOTHbIX

Haunble 0 pocTe XKUBOTHBIX, IPEACTABJSOIHE COGOH KOJHYECTBEHHYIO
XaPaKTEPUCTUKY OHTOTEHETHYECKOrO PasBHTHH, B I'MAPOGUOIOTHYIECKUX
HCC/ICIOBAHHAX HCMONB3YIOT MPH ONPEACJCHHH H U3YYCHHH NDOIYKIHiI
BOJAHBIX KHBOTHBIX, TAK KaK MPOAYKUHS HX nonymmym ecTb pPesyJib-
TaT poCTa OTAENbHBIX O0cobeH.

OO6uiye NPUHUMIB H3ydeHHS pOCTa KHBOTHBIX, B TOM UHCJE H
rugpo6uonToB, 6o noapo6uo paspaboraner . I'. BunGeprom [22,
26]. O6mnpHas uHGopMalHs O POCcTe KHUBOTHBIX H HEKOTOPBHIE 3aKOHO-
MepHOCTH MX pocTa npeicTaBiaeHsl B cBojke M. B. Muna u I'. A. Kie-
Besasdp [72], a Takke B paGore I'. T. BunGepra u A. ®@. Aau-
MoBa [32]. '

as BOAHBIX }KI/IBOTHI:IX pas3iHyYaloT TPHU THNA DOCTA: 3KCNOHEH-
yuasbHoltl, napaboiuseckull u cuemoudarsuoil, unun S-o6pasuelil,
Kax bl H3 KOTODLIX ONpelesleHHBIM 00pa3oM CBfI3aH CO CKOPOCTHIO
JHEpreTHYeCKoro o6MeHa Yy JKHBOTHBIX. [HasBauusi THIOB pocTa
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onpexeaqgoTcs BUAOM GYHKUHMH U KPHBBIX, C IOMOLIBI0 KOTOPHIX MOTYT
ObITH ONHCAHBI SMIIHpHYECKHEe JHaHHbie O pOCTe KHUBOTHBLIX.

Hnast XKUBOTHBIX ONpeAeJEHHOro CHCTEMAaTHYECKOrO IOJIOXKEeHHS
O6BHYHO XapakTepeH OJHH H3 HEePeuHCJeHHBIX TuUmoB pocra. OnHako

He 00s53aTeNbHO POCT KOHKPETHOrO BHAA HAOJMXKEH COOTBETCTBOBATDL.

OJIHOMY H3 yKa3aHHBIX THIOB B XOAe BCEr0 OHTOT€HETHYECKOro pas-
BUTHS. Tak, HafmpHMep, BO3MOMKHO, YTO B NePHOA 3MOPHOHAJABHOTO
PasBUTHA POCT 0COGH KOHKPETHOTO BHJAa MOXKeT OGHITh OMHCAH 3KCIO-
'HEHIHAJBHON (YHKUHeH, a Ha [NOCJAeAYIOIIUX CTaausiX — JHOO cTemeH-
HO#, 1160 S-06pasHON PYHKUHSAMH. »

BaxHeiilias xapakTepUCTHKAa POCTa — NPHPOCT JHUHEHHHX pasMme-
poB (Ly—L;) mau Mmaccsl xkusotHoro (W,—W,;) 3a oTpesok Bpemenm
(tz'——tl): ’

Li—L AL W,—W, AW
h—fh M '  hL—h AL

rae Lo 1 Wo— nuHeliHHH pa3Mep M Macca XHUBOTHOTO B KOHEUHBIH
MOMEHT BpeMeHH fp; L; u W;— TO Xe B HauaJbHHH MOMEHT Bpe-
menu f;. Ilpu Af—0 3navenns AL u AW yMeHpHIaIOTCS H CKOPOCTH
(AL/At v AW/At) npubauxkalorcs K aGCONIOTHOH CKOPOCTH JIHHEHHOrQ:
pocta (dL/dt) unu ckopoctu pocra Maccs (dW/dt), npeacraBadomum
co6oi mepBble npousBogHble OGyHknuit L=f(¢) nan W=f(¢), ¢ mo-
MOIIBIO KOTOPHIX ONMHUCHIBAETCA POCT KHBOTHHIX. OTHOCHTENBHYIO HJIK
VIeABHYI0 CKOpOcTb JuHeliHoro pocra (Cp) uam pocra Mmacch (Cvwy)
MOJIy4alT AeseHueM abCcoIOTHOR CKOPOCTH pOCTa Ha JIHHeHHBIH pas-
Mep HJIH Maccy XHBOTHOTO B MOMEHT BPEMEHH f:

1 dL
Co=—1"3"> (10)
1 daw - r
Cv=—w - (10

[Tpunse Bo BHMMaHue, 4TO, N0 ypaBHenuwo (7), W=gL? u d(gL?)=
=qu(b"”, no ypaBHenusiMm (10) u (10’) mosyunm BaKHOe COOTHO-
HIeHHe

Cw =1bC}. (11)

CienosarespHo, yAedbHAs CKOPOCTh POCTA MacChl XHBOTHOTO BCerja
BhIlLle, YeM yjaeJbHass CKOPOCTb €ro JIHHEHHOTO pOCTa, Ha BeJHUHHY
MoKa3aTeJsi CTeNeHH B YpPaBHEHHH CBSI3H MacChl H JIMHEHHBIX pas-
MepOB.

TIpn Bcex THMax pocTa cpeiHsis 3a NepHOA BpeMeHH (f,—t) yZeib-
gas c¢kopocth pocta (C) pJs JIMHEHHOTO POCTa PaCcCUHTHIBAeTCs
KakK

~ 1"L2—lﬂLl . ]ng—lng
CL= Iz — £, T 00,4383 (1 — 1) ! (12)
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a AJis pocta MaccChl — KakK -

-~ _ 11’]W2—-1I1W1 — lgW2—lgW|
Cw= e — £ T 0,4343 (. — 1) (13)

YpaBnenus (12), (13) Moryr GHITb IOJyyeHBl HCXOAST H3 oOOUIEro
A5 J1060r0 THHA pOCTa ONpefe/eHHs cpeaHedl YIeapHOH CKOPOCTH
pocra:

C=

t,
S(_;}_ dY)dt: InY,—InY, ’
2 dt f;— &

1
ts— 1
rae Yi, Y,— macca KHMBOTHOro HJIH ero JinHeHHBIE pasMepH B MO-
MEHTHI BpeMeHH £} ¥ f; COOTBETCTBEHHO.

OxHako chefyeT HANOMHHTh, 4YTO CpPefHsds YAeJbHAS CKOPOCTh
pocra JHIIL B clyyae 3KCNOHEHHNHAJbHOTO POCTA COBIAjaeT C YAelb-
HOH CKODOCTBIO POCTa B MOMEHT BPeMeHH f; HaH fp. JlJisl ApYrHX THIIOB.
pocra cpelHss YAeJbHasd CKOPOCTh POCTa He IepejaeT H3MeHEHHe
yAEJBbHOH CKOPOCTH pOcTa Ha HHTepBaJie BpeMeHH (f, fp). Pasnuuus
MeXAy CpefHedl YACALHOA CKOPOCTH pOCTA 3a WHTEPBAJ BPEMEHH
(#1, t3) M yIeNBbHBIMH CKOPOCTSIMH B MOMEHTHI BPeMeHH f;, WJIH f» BO3-
pacTaloT ¢ yBeJHYEHHEM 3TOTO HHTepBaJa.

IKcnonenyuaroHoli poct. B Tex caydasix, KOrja pOCT *KHBOTHHIX
He HMeeT OrpaHHYeHHH, OH IPOHCXOJHT C IOCTOSHHOH yAEJIbHOH CKO-
pocthio. Takofi npocTefilinfi THO poera HKUBOTHHIX HA3LIBAIOT 3KCMO-
HeHLIHAJbHBIM, TaK KaK H3MEHeHHe HX pa3MepoB (MacChl) MOXKeT
OBLITh IIepe1aHO SKCIIOHEHLHaJbHOH QPyHKUHeH BpeMeHH (1):

Wi Wee ™, (14y

Li— Lo, ~ (l4a)

Ha rpaguke 3aBucuMoctd L uau W or ¢ sKCIOHEHUHANbHBIH POCT
BblpaxKaeTcss Bospacramouleit KPHBOH, JeBas BeTBb KOTOPOH aCHMITO-
THYeCKH npub/IHKaerca K ocH abeuuce (puc. 11).

DKCIOHEHIHAJbHEIE POCT XapakTepeH AJsi NMepHoja 3MGPHOHANb-
HOTO H NEePBHIX CTAaAMH -NOCT3MOPHOHAJBHOIO PAa3BHTHS KHBOTHBIX.
B HexkoTopHIX ciyyasix K HeMY OJH30K POCT JHYMHOK HACEKOMBIX.

Ckopocts pocra Pr=dL[dt=CiL unu Pw=dW/di=CwW Bo3-
pacraer nponopuHoHaasHo L unu W:

dL Ccrt aw Cyt
— = LCLe Yon - =WoCwe v

Ilpu sKCHIOHEHUMAJILHOM THIE POCTa CPEAHHHA JIHHeHHBIH pasmep
(L) u cpexnoio Maccy Tena (W) pacTyuiero XKHBOTHOrO 3a BpeMst
(fo—1%)) paccuHTHIBAIOT H3 DPaBEHCTB

) Ly— 1L, 72 W, —W,

L= ML, —1nL, ° W= mW;—W, * . (15)
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U3 ypasuenuit (14) n (11), (12) xopoiro BHAHO, UTO MpPHU 3TOM
THIe poCcTa CPERHIO 3a BpeMsi (f3—I;) CKOPOCTh MOXKHO ONpeIeHTh
Kak

P,=CL=2L=L P, _c,W=T2=W1

Jlas Toro, 4TOGBL ONPELEUHTh, MOXKHO JIH HCCJAEAYEMBIA PAL 3MOU-

puveckux Beauuuu Ly, Lo, ..., L, wau Wy, Wy, ..., W,, cooTBeTcTBYIO-
y
Wt e .
1201
nW, e
100 - 5
80\ 4
50+ ¢ J
[ ]
40+ . 2
. ( ]
20+ 1
[ ]
1 1 ] } 1 H | ——|
0 20 40 60 80 0

Puc. 11. Tlpumep KpuBOE 3KCIOHEHLHAJBLHOTO POCTA,

IMX MOMeHTaM BpeMeHHu fj, fs, ..., In, IEpefaTb 35KCIOHEHUHAJbHON
QYHKIHEH, cTPOAT B mojyaorapudmMuueckom macuitabe rpadux 3aBu-
cuMoctd In L wau In W or £ IlponorapudmupoBas ypaBHeHHs (14)
H (l4a), nonyuum

le’]LtlelLO—{-CLt H II'IWt:anO—I—th.

IIpuBeneHHble ypaBHEHUS MPeACTaB/sAIOT cO00H ypaBHEHUS NPsMON
JuHuH (Yy=a-+bx). B stux ypaBHenuax y=InL; wiu y=In W, a=
=In Ly uimm a=W,, b=Cyr, uni b= Cw. :

Takum o6pasom, Korja smnupuyeckde TOYKH Ha rpaduke In W=
=f(¢) pacmosararmotcsi BIOJb NPSAMOH JWHHH, paccMaTpUBaeMHH cJy-
yafl COOTBETCTBYET SKCIIOHEHIHUAJIbHOMY THIIY POCTA.

[TapaMerpnl ypaBHeHHS 3SKCIOHEHIUAJBHOTD pocTa MOTYT OHITH -

paccuuTaHBl aHAJHTHUYECKH uad rpaduueckd. I[ldpamerp W, npeacras-
JsieT co6ofi Maccy WJIHM JHHEHHBIH pasmep XupoTHoro npu {=0. [Tapa-
MeTp Cw=tg o cBf3aH ¢ yrvioM (o) HakKJOHA IPSAMOH JMHHM Ha rpa-
odure In W,=f(¢). '

B4

HMpumep. B pesynnrate mamepennit Macen (W) Tena XHBOTHOTO B NEpHOR 3MO-
PHOHAJBHOTO H HA IepBBHIX CTaAHAX NOCT3MOPHOHAJNBHOTO Da3BHTHS ObIAM HOJYUeHEL
caejylolHe 3HaueHHA: .

teyr . . . . . 10 20 30 40 50 60 70 80
Wwmr . . . . . 1,80 9,36 8,0 23,40 25,0 52,9 62,2 126,18

Ha noayaorapudmuueckom rpaduxe (cM. puc. 11) ammupHueckue jpaHHBE 10-
CTAaTOYHO XOPOMIO PACHOJIOXKHJIHCh BOKPYI NPAMOH JIMHHHH, T. €. POCT MAaccChl KHBOT-
HOTro TIPOXOAHWJ TO 3KCIHOHEHUHAJbHOMY THIY. PaccuntaeM rpaduyecKHM METOAOM
napaMeTpel ypaBHeHHs 3KCTmoHeHTHL. [lapamerp W, Jerko onpejesuth IO Jorapuomy
Maccel npa t=0: In Wy=1,1, norenuupys, noiyisaem W;=23,00 mr. Bropo#t mnapa-

B InWy —1nW; 4,06—2,5

f.—1£; = 65—31

metp Cw naxogum depes tg a: Cw=iga= ac =

=0,045 cyr."!

Takum o6pa3oM, nojyuyaeM ypaBHEHHe, ¢ IOMOILBIO KOTOPOT'O MOMKET GHTbh ONH-
caHa SMHNHpHYECKass 3aBHCHMOCTb MacCHl JKHBOTHOTO OT BPEMEHH €ro pasBHTHS:
Wi=3,0 %05, )

B coorsercTBHH ¢ 3THM ypaBHEHHEM, HETPYJHO paccyurartbh 3uauenus W, upu
pasHeix I:

teyr ... ... 10 20 30 40 50 60 80
Wemre. ..o .0 4,71 7,38 11,57 18,15 28,46 44,64 - 109,79

Ilapaboauweckuti pocr. Y MHOTHX XHBOTHBIX VAEJdbHAsI CKOPOCTD.
3HepreTHYecKOro 06MeHa He ocTaeTcsd HOCTOSHHON B fpouecce HX pas-
BHTHA, a CHHXKAeTCs [0 Mepe YBeJHYEHHS Macchl Teja IPONOpIHo-
HaJIbHO Macce B HeKOTOpo# crenenu (W—"), o6bIYHO PaBHOH NMPHMEPHO:
0,25 (n — KoHCTaHTa ypaBHEHHS 3aBHCHMOCTH MHTEHCHBHOCTH oOMeHA
Yy KHMBOTHBIX OT MX Macchl). COOTBETCTBEHHO II0 Mepe POCTa KUBOT-
HOTO U YBeJHYEHHUs! ero MacChl CHHXKAaeTcsl U yAeJbHast CKOPOCTh PoCTa.
B Tex ciyuasix, Korja yleJbHas CKOPOCTb POCTa H3MeHseTCs MpPOHOp-
nuonadbHo W-?, pocT KHUBOTHBIX OTHOCHTCS K TaK Ha3hBaeMOMY
napa6osnyeckoMy THNY, npH koTopoM Cw=NW—", rge N u n— koH-
cTaHTH, npu 31oM N unciaenHo paBHo Cyw, xorza W paBHO expunule
Macchl.

[Ipy mapaGo/iHueCKOM THIIE POCTA 3aBHCHMOCTh CKOPOCTH POCTa:
(dW/dt=CwW) or maccel 6yaeT ONUCHBATLCS KaK

dW(dt = NW'~", (16)
a 3aBHCHMOCTb MACChI TeJla OT BPECMEHH POCTA — KakK )
W,=w." ‘ (17)

Coryiacao (17), ckopocts pocta B 3aBHCHMOCTH OT BpeMeHU Oyjer
PacCUHTHIBATHLCS KaK

dW jdt =W 1/nt"/" =", (18)
rae {— BpeMs, OTCUHTHIBAEMOE OT €ro «Hauajgas, T. €. Korga W=0;
W= (Nn)!-» — macca Tena npu f=1; l/n — KoHcTaHTa mapaGonanye-
ckoro pocra (1/n=Cw/t). :

BesnunHa {, wid BpeMs, OTCUMTHIBaeMoe ¢ MomeHta W=0, npu
Ha6JI0eHHAX 3a POCTOM KHBOTHBIX OCTAeTCsl HEM3BECTHOH, MOCKOJABKY
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IKCIePHMEHTANbHO NOoJydeHHble 3HaueHHss W Bcerja MMeIOT HEKOTOpOe
KoHeuHoe 3HaueHHe W,, NOCTHIHYTOe 32 HEKOTOpOe BpeMs pocra fo.
Tlpn smnupHueckux HaOIIONEHHSX BCETJa HMEIOT AEJI0 CO BPeMeHeM
(t—to), orcunTHBaeMBIM OT HadaJja HaGJIOJeHHH, HANPHMEpP OT Mo-
MeHTa POXJeHHs ocO0H MJH KaKoro-1H60 HayaJbHOTO MOMeHTa Hal-
JIOJCHHH, KOTOPbIH MoOXKeT OBITb 3a(UKCHPOBAH HCIOJb3YEeMbIMH
MeToJaMH H HHCTpyMeHTaMU. Ecnu BpeMsi OTCYHTHIBaeTCa OT MO-
MeHTa poxpaeHusi (f—Ifp), TO 310 Bo3pact ocob6H (tv). B stoM cayuae
BpeMs f ¢ yu4eTOM T paBHO =1+, CllegyeT NOMHHTb, YTO AaxKe HPH
Maabx 3HaueHHAx W, BpeMs I, — 3aMeTHasl BeJIMUHHA H el0 NpeHe-
©Operats Heaw3s. Tak, HanpuMep, korma W, cocrasasier Bcero 0,01 %

aw _ Wy Wy
dt fz't, W M
0,2 " a) — i)
. 6
4 b
2 .
1 1 | 1 I
0 20 40 60 © cym

Puc. 12. I'Ippmep KpHBOH NMapa6oJHUecKoro pocrTa.

a — 3aBHCHMOCTb CKOpOCTH pocta dW/dt or macest W y auunHok mnogmeHok Cloeon simile;
6 -— 3aBHCHMOCTb MacChl 3THX JHYHHOK OT HX Boapacra T.

W (t), to2=10Y% ¢ TlosroMy nax<e NMpPH MaJblX 3HAUEHHSX f, HEJIb3A -

TMpUPaBHUBATEL HYJAI. ,
C yueroMm ¢, ypaBHenue (17) ciaexyer 3amucath CJAeAyIOLHM 00-
pasoM: :

N

Wi=W:(t4 )"
Macca noBopoxaeHHoro xusotHoro (W,) onpenensiercs Kak
Wo=Wty", (19)

ty= (oY
o=(wr)-

Crenmennas ¢ynkuus Ha rpaduke npeicrasisger coboii Bospacralo-
Y0 BOTHYTYIO KPUBYIO, BHEHIHE CXOJHYI0 C KPHUBOH 3KCIOHEHIHAJb-
Horo pocra (puc. 126).

B xoje Ha6aiofeHHid 32 POCTOM KHBOTHOIO KOHKPETHOT'O BHAZ IO-
ayvaror psaa sHavenuit Wy u (L—to); We u (fa—1o) ... Wn u (ta—to).
Jlias ZOCTaTOYHO MaJjiorO0 MPOMEXKYTKa BpeMeHH (f;—if;) CPEAHIO CKO-

OTKy1a
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pPOCTb POCTa MOXKHO AOBOJBHO TOYHO DACCYHTATh O 3IMIIHPHYECKHM
JAHHBIM:

W,—W,

_ le-n
et NW
HJIH B JlorapHpMHYecKoit Gopme:
lg W'z::f' =lgWW' ") =1gN+(1—n)lgW. (20)

Hs ypaBuenus (20) caexnyer, 4To Ha JBOHHOM JOTapHPMHUUYECKOM.
rpaduke SMIHPHYCCKHE [AHHBlE MOJKHBI PacnojlararsCs BAOAL Nps-
Mol iuHuK (puc. 12). Ilo Takomy rpaduKy MOKHO pacCuUHTaTh 3Haye-

- HHe cBoGopHoro uieHa ypasHenua (20) lg N, a smauur, u N, a Takxe

3HayeHHe yrjoBoro kosbdumuesra (l—n), KOTOpHIA mNpeacTaBaseT
co0oH' TaHreHC yIJia @, M onpefeautb n. TakuM o06pasoM, pacueTHHM
HJIH rpadHYeCKHM METOAOM MOryT ObITh HafIeHbl TNapaMeTphl ypas-
HeHu# (16)—(20). 3HaueHue f; MOXKHO ONpeAeJUTb [0 YPaBHEHHIO

(19):
to=W?G/nN.

ITpumep. Poct nmunHOK noAeHOK Cloeon simile u3yuajcsi B aKBapHAJBHBIX yCJAG-
BusAX npu temneparype 20 °C [40]. B Hauaze H KoHIle ONKNTOB (KamMIbi TPOAOIKH-
TeJAbHOCTBIO 5—7 cyT) omnpefensnHch HauambHass (W), xomeunas (W) u cpenusist
(\_V— We + W,y

2 ‘
dW/dt omnpegensiiach ¢ yueroM cpepHedl MaccH XHBOTHHX (W) m yaeabHolt ckopo-

In Wo—In W, —
CTH HX pOCTa Cw=ﬁ—, dW[dt=Cw W. TlosnyyeHHHe 3HAYEHHS HPHBe-

)Macca XHBOTHHIX 32 BpeMsi ONBTa. AGCOMIOTHAs CKOPOCTb POCTA

AeHH B Taba. 14.

Ta6nuua 14
POCT JIMUHMHOK CLOEON SIMILE (I10 [40])
w (t:—t) % (ta—1)| =
s Mr| W, Mr eyT W mr | dW/dt mrjcyt| W, Mr| W, mr eyT W Mr | dW/dt ur/cyT}
1,69 | 2,04 5 1,87 0,071 2,17 1 2,72 6 2,44 0,092
2,04 } 2,57 7 2,31 0,093 0,30 | 0,53 5 0,42 0,047
0,63 | 1,08 5 0,86 0,089 0,53 | 0,92 7 0,72 0,055
1,08 1 1,59 7 1,33 0,097 0,92 | 1,22 6 1,07 0,050
1,59 | 1,99 6 1,79 0,082 1,31 ] 1,84 7 1,57 0,076
1,63 | 2,21 7 1,92 0,108 0,83 ] 1,16 5 1,00 0,065
0,5t | 0,75 5 0,63 0,049 1,16 | 1,59 7 1,37 0,082 k
0,75} 1,16 7 0,96 0,077 0,18 | 0,38 5 0,28 0,039 :
1,16 | 1,50 6 1,33 0,070 0,38 | 0,64 7 0,51 0,049
1,13 1,45 5 1,29 0,065 0,65 | 0,95 6 0,80 0,062 I
1,45 | 1,82 7 1,63 0,053 '
) i




TTo sKCNepHMEHTabHBIM AAHHBIM METOJOM HAHMEHbLUIHX KBalpaToB ObliH pac-
CYHTAHBL MapaMeTpbl ypaBHeHHs (16):

dW dt = 0,069W ~%5,
rne dW/dt B Mr/cyr, a 3aTeM — napaMeTpu ypasHeHus (17):
1/n=2,193; W, = (Nn)!/"= (0,456 - 0,069)%'%,
‘CJienoBaTe/ibHo,
W, =0,00051#%'% wmr.

Macca HOBODOMAEHHOH JHUHHKH cocraBasia 0,06° mr. Hs (19) HETPYAHO paccyl-
TaThb 3HaueHus fy (cyT):

( Wo )": (0,05/0,00051)%456 — 8, 1.

dW/dt efe08

Puc. 13. 3aBHCHMOCTb CKO-
poctu pocra dW/df ot
L L 1 ! 1 L I Bo3pacta T npH S-obpas-
0 2 4 ] 8 10 12 T Yueno nem HOM pOCTe XKHBOTHBIX.

YpaBHeHHe Tapabo/HIECKOrO pOCTa MOKHO HCIOJNB30BATh /IS OMH-
CaHHs POCTa HA OTJAEJbHBIX 3TallaX Pa3BHTHS KUBOTHBIX Pa3JIHYHOTO
CHUCTEMAaTHYECKOTO 10JI0XeHusl. B psine ciayuiaeB OHO XOpOIIO ONHCH-
BaeT pPOCT KHBOTHBIX HA IPOTSKEHHH BCETO HMX OHTOreHesa. ITO
OTHOCHTCS K TAKHM KHBOTHBIM, POCT KOTOPBIX MO AOCTH}KEHHH Ofpe-
JleJIeHHOTO BO3PAacTd INPEKpallaercsd, HO OHH NPOAOJKAIOT XKHTh elle
HEKOTOpoe BpeMs. Tak, Hampumep, IpPOTeKaeT POCT y OOJBIIHHCTBA
BOAHBIX JIMYHHOK HACEKOMBIX, POCT KOTOPHIX NpeKpamaeTcs IPH OKYyK-
JuBaHud. Cpeand paxooOpa3HBIX TAKOH THI POCTa CBOACTBEH BeCJOHO-
TUM pavykaM, y KOTOPHIX POCT Tesia IpeKpaliaercss NPH NaTof (rmociel-
Hell) JHHbKE KOINENoIHTOB.

Acumnroruuecxkuli, usu S-o6pasusil, pocr. B oHTOreHese [OAaBIs-
womero GOJbLUIMHCTBA BOXHBIX KHBOTHBIX Da3JIMUHOIO CHCTEMaTHye-
CKOTO TIOJIOXKEHHUSI YIeJbHasi CKOPOCTh pOCTa C YBeJIHYeHHEM Macchl
TeJla yMeHbIIaeTcss GoJibllle, YeM yAedbHAs CKOPOCTH SHEPreTHYeCKOoro
obMeHa, nponopuuoHanbHas W-". CKopocTh POCTa TaKHX XKHBOTHHIX
B HavaJbHBIfl IIEPHOJ pacTer, AOCTHraeT MaKCHMyMa, KOTOPOMY COOT-
BeTCTBYeT TOYKa neperu6a Ha KpuBoit pocra (puc. 13), a 3aTeM MOHH-
xkaercd. [IpaBasi wacTe KpHBOH pocta NmpeACTaBJeHa BOCXOJAAMIEH BbI-
rHyTOH KpuBo#, npubauxalmumeiicd aCHMITOTHYECKH K XapaKTepHOMY
A AAHHOro BHJa B KOHKPETHBIX YCJAOBHAX MAaKCHMAaJbHOMY 3Hade-
Huio W, HAaXOAAIEMYCSL B ONpejle/leHHOM COOTHOLUEHHH C Ae(HHHTHB-
HEIMH pasMepaMH XXHBOTHOTO. '
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Ilogo6HBIl xapakTep pocta MOXKeT GLITH ONKHCAH C MOMOIIBLIO pas-
JHYHBIX MaTeMaTH4YeCKHX IIPHEMOB, pHYeM HauboJiee LIHPOKO HCIOJb-
3yercs ypaBHeHue Beprananodu.

3asucuMocte W OT BpeMeHH pocTa NpH S-06pasHOM pOCTE HMeeT
BHJ

Wt=Woo (1 . e—nkt)l/n’ (21)

rie Weo — échnTOTa KPHBOH, 7 — TO XKe, 4TO H B ypaBHeHHax (16)—
(20); & — xoncranta pocra (k=N/Wg); t — BpeMs.

t t

Puc. 14. IIpuMep KpHBON ACHMNTOTHYECKOTO POCTa.

a — auHeltnpit pocT [Ly=Lg (1 —e_klt)], 6 — pocT Macch XKHBOTHOrO [W;=Ws, (1 —
_ e—klt)b]_

3amennB B ypaBHeHuHH (21) W na gL® u3 (9), nocie mpeo6paso-
BaHHS MOJYYHM 3aBHCHMOCTbL OT BpeMeHH JHHeHHOro pasmepa (L):

Li= L, (1 — "), (22)

' [Tockobky nb GJAH3KO K eAHHHIlE, YAaCTO MOMKHO I0Jb30BATHCT
6osiee IPOCTHIM YpaBHEHHEM

— Lo (1 —e™™t), (23)
rae
k] = kn = k/b-

B stom cllyuae JIMHEHHBIH POCT BhIpaKeH MOHOTOHHO BOCXOAsiuieft
BBITHYTOH KPHBOH 0e3 TOYKH nepeméa (puc. 14). Yparenuwo (23)
COOTBETCTBYeT YaCTHHIA CJay4al ypaBHeHHs pocTa Macch (21), xorga
1/n=b: '

Wi=We (1 — e HhP, (24)
Huorpa, nanpuMmep, npH H3yueHHH POCTAa ABYCTBOPYATHX MOJIIIOCKOB,
MOXKHO YCIIeLIHO HCIOJb30BaTh ypaBHeHHe (24), mpenebperast MaJjoi

10 CpaBHEHHIO C pa3MepaMH B3POCJBIX XKHBOTHBIX BEJIUYMHOH JIH-
YHUHKH.
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CoraacHo ypaBHeHHIO (21), 3aBHCHMOCTb CKOPOCTH POCTa MacChl
{dW/dt) or macce Tena xuoTHoro (W) moxer OHITh BHIpa)eHa
B BHIE

dW/dt =NW' ™" — kW =NW'~" (W% —W")/WZ.  (25)
Kak u npu napaGonuueckoM THIe POCTa, CKOPOCTb POCTa CHadaja
BO3pacTaeT, HO [0 Mepe yBesJHueHHst Macchl M npubanmxKenus K We Bce
Gosbllee 3HaueHHe npuoGperaer TopMossmuii daktop (We
—Wn)/W5. Ws ypasHenus (25), pasgenuB obe ero wactu Ha 1/W,
MOXHO JIerkKo NOJYYHThb 3aBHCHMOCTb YAeabHOH ckopoctH (Cw) OT
Macehl: ,

CW=%/%=N(W'”—W;"):k(Wﬁ.‘o/W"— 1).  (26)
CkopocTs pocta B JI060fi MOMEHT BPpeMeHH { MOXeT GbITh paccudTaHa
HJIH 10 ypaBHeHHIO (21):

LY Wealjn (1 — ™) =) pe, (27)
HJIH 110 ypaBH‘eHmo (24):
dw - - — :
S =Wab(l—e k=1 po=kt, (28)

Ha rpaduke 3Ta 3aBHCHMOCTb INepelaeTcs B BHIE BOCXOAsiIel
KPHBOM O MOMEHTA BPEMEHH, COOTBETCTBYWILEro TOYKEe MakKCHMyMa.

Yale Bcero BPeMsi pocTa OTCUHTHLIBAIOT OT HEKOTOPOTO MOMEHTa
to, HAIpUMEP OT MOMEHTAa POXKJIeHHs OCOOH WJIH OKOHYAHHS JHYHHOU-
HOro nepuoma. B aTom ciaydae M3BECTHO, KaK yxKe I'OBOPHJIOCH paHee,
ToabKO BpeMsi (f—tfp). K MoMeHTy BpeMeHH f; 0COOb HOCTHUTAET CPel-
Hero pasmepa L. Bo Muorux ciyuasix 3sHauenns fo u Lo okasbiBaioTest
He CTOJIb MaJbBIMH H MMH HeJb3sl TpeHeGpeub. YUHTHIBasg 3TO 06CTOS-
TeJbCTBO U NMPHHUMAS, YTO A0 AOCTHXEHHS fo POCT CleOBAJ TOMY Xe
3aKOHY, W3 ypaBHeHus (23) moaydaem

Li=L_,— (Lo — Lo) e **~% (29)

Pacuer mapaMeTpoB ypaBHeHHs S-06pasHOro pocra MPOM3BOAHTCS
Pa3HLEIMH cIOCOBaMU, ONKUCAHKE KOTOPHIX MOXHO HAalTH B CHELHaJbHON
JIUTepaType, NpHYEM dalle BCEro HCmoab3yerca cnocob Basdopaa.
PaccMOTpUM ero Ha mpHMepe ypaBHeHHs (23). '

3anucaB ypasHenue (23) mast Ly u Ly u pasaenus (Li—Le) HA
(L+—Ls), nonyuum

Livi=Lo(l —e ™)+ e ™Ls. (30)
Buipaxenne (30) mpencrasnasier coboii nunefinyio ¢ynruuio Liy oT
L;, koTopas Hcrosib3yercs B rpaduueckoM BapHaHTe cmocob6a Bau-

dopaa. Crpourca rpaduk sasuacuMoctH Liyy=f(L;). B Tom cayuae,
KOTZla HM3MeHeHHs JHHeHHBIX Pa3MepoB KHBOTHOTO MOryT OBHITH am-
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TIPOKCHUMHPOBaHbl YypaBHeHHeM (22), 3KchnepuMeHTaJbHHE TOYKH Ha
rpauke pacrmosaraioTcsi BJAOJb NPAMOH JIMHHH, KOTOpas MPOXOJHT
nox yrJjoM Menee 45° K ocu abeiuce.

OnyctHB mepneHAMKYyJsip Ha OCb abCUHUCC M3 TOYKH NepecedeHHS
TNpPsSMO#, NPOBeJEHHOH Yepes 3IKCIEPHMEHTAJbHble TOYKH, W MPSMOH,
NpoXoAfilell MOA YIJIOM 45° M3 Hauajia KOOPAHHAT, HAXOAHM OJMH H3
flapaMeTpOB yPaBHEHHsI POCTA — TEOPETHYECKHH MAaKCHMaJIbHBIA pas-
Mep KHuBOTHOTO (L) NpH JKaHHOH CKOpOCTH pocra. Bropoit napa-
MeTp — k — ompejesisgerca yepes TaHreHC yraa (o) HAaK/JIOHA MPsIMO,
TIIpOXOsiliedl yepe3 3KCIepHMEHTAJNbHEIE TOUKH:

k

tga==e"",
Loo _--......»..-.—--.--.—--—-——-—-..--._.._-—0
{
501 8 i
. {
1
</ |
. . ! {
40 2 Y :
. |
. |
{
20+ D |
!
1
Puc. 15. T'pacdnuecknit crnocod ompese- 45° |
JleHHs 3Ha4YeHH# [apaMeTpPoB ypaBHe- L L L1
Hus pocta Bepramaudu. 0 20 40 00 le
OTKyJa
—k=Intga,
b58) 971

—k =Ig tg 0/0,4343.

IIpumep. B pesyarraTe HsMepeHu#l JJHMHE DAKOBHHH M ONpeLedeHHS BO3pACTa
JABYCTBOPYATHX MOJIIOCKOB Unio tumidus TmyTeM MoacueTa COAOBHIX KOJel Ha HX
PaKOBHHAX OBLIH MOMYHeHH CJACAYIOLLIHe 3HATCHHS:

fupcio ler . . . ... 1 2 3 4 .5 6 7 8 9
Lva ... ......16 30 34 44 48 56 58 61 62

Honyuennne snavenus GuumM HaHecens! Ha rpaduk (pmc. 15). Uepes skcmepHMeH-
TaJbHHle TOUKH npoBenena npamas- DO, koropas mepeceknace ¢ npamoit 00’
B Touke O’. OnycTHB mepneHAMKY/IAp u3 Toukn O’ Ha ocbh abchuce, Mbl ONpegesHIH
3HadeHHe L, KOTOpPOe OKasanoch paBHHM 70 MM, 3HaueHHe KOHCTAHTH pocCTa 6810
paccuutano yepes tga=BC/AC=221/28=0,789; —k=Intg a=—0,223 roz—!. Ta-
KuM 06pasoM, ypaBHEHHE, C TIOMOIIBI0 KOTOPOTO MOXKET OHTb OTHCAH POCT Hccaelye-
MOro MOJUIIOCKa, HMeeT BUA L;=T0(l — e—0:223¢)

Ecay npuHAts BO BHHMaHHe, 4TO [/ H3YYeHHHX MOJUIIOCKOB COOTHOLIEHHE
MEeXIy MX Maccoi H JHHeHHEIMH Da3MepaMH MOXeT GHTb BHPaXKEHO YpaBHeHHEM
W=0,0002 L? (Macca B rpaMmax, JuHefiHHe Pa3Mepn B MHLTHMETPax), TO ypaBHe-
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.

HHe, ONHCHIBAIONIEE W3MEHEHHE MacCh MOJIOCKOB B IIpOilecce HX POCTd, MOKHO
3alHCcaTh B BHIeE ’ '

W, =68,6(1—e %),
OTKyJld HETPY/HO paccY#Tarh CKOPOCTh POCTA B JIOGOH MOMEHT BpeMeHH {, Ipo-
AupdepeHnHpOBaB YpaBHEHHE POCTa MAacCh MOJLIIOCKOB: .
AW /dt = 68,6 + 3(1 — e~ "288)2 | ( 993,~0:2231

I‘pa(puqecxﬂ H3MEHEHHST CKOPOCTH pOCTa B OHTOreHe3se MOJUIIOCKOB TOKa3aHbl Ha

pHc. 15, M3 KOTOpOre CJ/eIYeT, YTO CKOPOCTH POCTA JKHBOTHHIX YBEJIHYHBAETCH AC-
JOCTHKEHHS HMH BO3pacra 4—-5 Jler.

PASMHO)XEHHE U IIJIOAOBUTOCTb I'MJPOBHOHTOB

- Ilpn H3yYeHHH NPOAYKUHOHHBIX BO3MOMKHOCTEH MONVJSALAH OTHCAbHBIX
BHJIOB JKHBOTHBEIX HEOOXOAHMBI KOJHYECTBEHHbIE XaPaKTePHCTHKH 0CO-
GeHHOCTE! HX PA3MHOMKEHHS H INVIOJOBHTOCTH, ONpeAcJeHHbE B TOM
YHCJIe H HPH PasNNYHBIX YCJIOBHAX BHEIUHEH cpelbl.

Cpenn rHAPOGHOHTOB B COOTBETCTBHH C HX JKH3HEHHBIMH LHKJIAMH
1 MIPOACJRKHUTENBHOCTBIO. XKH3HH .PA3IHYAI0OT MOHO- H IOJHUHKINUECKHE
BHJIB. ¥ MOHOUHK/IMYECKHX BHIO0B PasMHOXEHHE NPOMCXOJHT B KOPOT-
KHe 110 CPaBHEHHIO C MNPOJOKHTEbHOCTBIO HX PasBUTHS TePHOLBL/
Y MHOTHX BHJOB JKHBOTHEIX 33 IEPHOXOM Pa3MHONKEHHS HACTYNAEeT
Nepuoj MHAHBHIYAJbHOTO POCTA, BO,BPEMsi KOTOPOrO He MPOHCXOAHT
NonoJNHeHUsT MOJoAM B rnonynaduuu] CTPYKTYPHO NONyasuus Takux
BHJOB TNpeACTaBIeHa JHOO K02OpPTOd, T. €. COBOKYINHOCTBHIO OJHOBpe-
MEHHO PpOXAEHHBIX 0cCO0eH, YHCJACHHOCTh KOTODHIX MOMKET TOJbKO
MOHOTOHHO yOBIBaTh, JHOO OCOOGSIMH PasHOro BO3pacTa IPH CTATHCTH-
YECKH NOCTOBEPHOM JIHMCKPETHOM pachpeleleHHH BO3DACTHBIX TPYIII.
B nonynauusx nociefrero Buaa B JI060H MOMEHT rofa Kaxpas ocobb
NPHHAJJIEXHT K OZHOMY Hu3 Bo3pactoB 0+, 14, 24, 3+, 4+ u T.‘g/
[Monynsiuusa npesacraBjsger co6oi COBOKYNHOCTh HEKOTOPOTO YHCJIA MO-
KOJIeHHH HJIH KoropT.ﬁ‘ealrl{oﬁ THII TONYyJSNMA XapaKTepeH, HAIpHUMED,
AJg_ KPYNHBIX JBYCTBOPYATHIX MOJJIIOCKOB M GOJIBIIHHCTBA PHIG.

B nonyasnudax NOJUIHKANYECKUX BHOOB pasMHOXeHHe NPOUCXOAUT

HenpepsiBHO. [lo3TOMy B TakKHX MONYJSIUMSIX OJAHOBPEMEHHO IPHCYT-
CTBYIOT O0COGH BCeX BO3DACTOB C HENPEPHIBHBIM HX paclpejeleHHeM.
Boizenenne oTxeNbHbIX BO3PACTHBIX TPYNN B HONYJASNHAX TaKHX XKH-
BOTHBIX HJIH KpafiHe 3aTPYAHHTE]BHO H MOXKeT GBITh TOJNBKO YCJIOBHBIM
(HanpuMep, B TONYJIAUMH BETBUCTOYCHIX IJIAHKTOHHBIX PAKOOGDPA3HEIX)
HJIH IPOCTO HEBO3MOXKHO (B HONYJSLHH GakTEpHH, NMPOCTEHIINX, MeJ-
KHX KOJIOBPATOK). ‘

\ Kouanuectso MOsofH, mocrynmalomell B NONYJSUUIO, ONpefedsieTcs
CKOPOCTHIO PasMHOXeHHS KHBOTHRIX (B,), KOTOpast 3aBHCHT OT IJIO-
AOBHTOCTH H IPOAOJIKHUTEILHOCTH SMOPHOHAJNBHOTO PAa3BUTHSI KOHKPET-
HOTO BHJA:

- B,=E{D, A (31)
rae Ef—cpem{ee YHCJIO HAJJHYHBIX $HAHII, npnxommxeecx Ha O/IHy

CaMKy B momyJsiud; D — Npoo/KHTEbHOCTh 9MGPHOHAJILHOTO pas-
BHUTHA (CYT). | . :
A
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Cpennee uuMc/IO siull, NPAXOASINEecs HA OJHY CAMKy B TOMYyJIAMMH,
onpejenserca IUIOAOBHTOCTbIO. AGCOAIOTHOL MM  UHOUBUOYAAbHOL
MJIOZOBHTOCTbIO HA3HBAIOT CpPeljHee YHCJIO SHI, NMPOAYUHPYEMOE CaM-
KO#l 3a omHy Kaaiaky. Jlodo Macchl HJIH 3HePreTHYECKOrO SKBHBAJIEHTA
KJaJ0K OT Macchl WJIH 3HEPTeTHUECKOrO 3KBHBAJICHTA CAMKH HA3bIBAIOT
OTHOCUTEALHOE NN YOeavrOtl NIOLOBATOCTDIO. .

[1/1040BUTOCTD KHUBOTHHIX CJeLyeT PACCMATPHUBATD KAaK BaXKHEHNIHK
(akTop, B 3HAUHTEJBHO! CTENEHH ONpeleNsOmul IHHAMHKY YHCJ/IEeH-
HOCTH IIONYJSUHA OTAeNbHBIX BHJOB KHBOTHBIX. BO MHOTHX ciayuasx
He3HAUHTeJbHble H3MEHEeHHS MJIOAOBHTOCTH oOco0eH B NONYJSAUHHA
MOrYyT MPHBECTH M NPHBOAAT K CYULeCTBEHHBIM H3MEHEHHSIM UHCJEH-
HOCTH IIOTOMKOB, YHC/JEHHOCTH MNONYJ/SLMH H ee CTPYKTYPBHL

[l1040BHTOCTE MOHKHJIOTEPMHEIX XKHBOTHBIX HEHNOCPEACTBEHHBIM
06pa3oM CBSi3aHa ¢ pasMepaMH CaMOK, IIPOJYUHPYIOIUX sAHLA. B To-
JIEPAHTHBIX YCJOBHSAX abCOJIOTHAsA MJIOJOBHTOCTb Y MOAKHJIOTEPMHBIX
KHBOTHBIX KOHKPETHBIX BHJOB BO3pacTaeT C YBe/MUEHHEM pa3MepOB
HX Tes. MHOrOuYMC/IEHHbIe HCCJeJOBaHHS THAPOOHOHTOB Ppa3JHYHBIX
BUIOB [OKa3aJH, YTO Takas CBA3b MOXeT OHTb BHIpAXKeHAa B BHAE
ypaBHeHHsI cTemeHHOH ¢yHKUHH. Yame Bcero paccmartpuBaercs 3a-
BHCHMOCTD IJIOJOBHTOCTH OT JIHHEHHHBIX Pa3MePOB CAMOK:

Ef = mle, (32)

TAe mi, N — KOHCTAHTHl ypaBHeHHS. [Ipu 3TOM y MOJLIIOCKOB, pPakKo-
06pasHbIX H JHYHHOK XHPOHOMHA n;=1,96... 3, a y pui6 uaue Bcero
]11>3.

Onnako Gospliioe 3HAYeHHE HMEET HMEHHO 3aBHCHMOCTb ILJIOJIOBH-
TOCTH KHMBOTHBIX OT HX MACChl, 2 He OT JHHEHHBIX Pa3MepoB, IO-
CKOJIbKY CKOPOCTb OCHOBHBIX IIPOLECCOB B Pa3BHUBAIOLIEMCS OPTaHH3ME
CBsI3aHA HMEHHO C ero Maccod. 3aBHCHMOCTb IJIOAOBHTOCTH XKHBOTHBIX
OT HX JNHHeHHBIX PAa3MePOB MOXKET HMETb KOJHYeCTBEHHOE BHIPAaXKEHHE
TOJILKO BCJEACTBHE HaJMHuus (YHKIHOHAJBLHOH CBA3H MeXKJy Maccoi
¥ pasMepaMH XHBOTHBIX, KOTOpPAasi ONMHCHIBAGTCS CTEIEHHBIMH YpaBHe-
HusiMH. TTOCKOMIBKY 1JI5i LeJOro psifia JKHBOTHBIX eflle -He YCTaHOBJICHbI
KOJHUECTBEHHBIE BBIPaXKeHHs 3aBHCHMOCTEH HX Macchl OT JIMHEHHBIX
Pa3MepoB, COOTHOLIEHUS] MEXKAY HX IVIOJOBHTOCTBIO H JIMHEHHBIMH pa3-
Mepamu ocobell OKa ellle 0CTAIOTCS eJHHCTBEHHBIM CIOCOOOM CpaBHe-
Hust. KpoMe TOro, /i1 HEKOTOPHX BHJIOB JXUBOTHBIX, HMCIOIUMX HAPYHK-
HBIH CKeJeT, B psiie cjaydaeB OblBaeT mpolle MNOJYYHTh JdaHHbIE
O IJIOJOBHTOCTH Ha OCHOBAHHH WX JuHEHHBIX pa3Mepos. [Tostomy, e
TIpHaBasi TeOPETHUECKOH 3HAUHMOCTH 3TOH CBfA3H, MOJE3HO IPUBECTH
ee KOJIHYeCTBEHHOE BEIPazKeHHe.

TlokasaTesn CTeNeHHM B YPaBHEHHSX, OTPaXKaloOWUX CBA3bL MeXIY
TJIOLOBHTOCTLIO KHBOTHBIX M HX Maccoil, Aad GONbUIHHCTBA JKHBOTHBIX
cocraBasier ot 0,7 po 0,96. Ina pasiuyHHIXx Pakoo6PasHBIX 3HAUEHHS
3TOH KOHCTaHTH M3MeHsorcs ot 0,35 go 0,96 (puc. 16).

CreneHyasl 3aBHCUMOCTD IJIOJOBHTOCTH OT MACCHl JKHBOTHBIX cClpa-
BelJMBa B Mpelenax JiHIIb ONpPeLeeHHOr0 pPa3MepHO-BO3PACTHOrO
Auanasosa, HuxkuAA rpaHdna 3Toro AuamnasoHa onpegessiercs pasMe-
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paMu (Maccoi), KOTOPHIX XKXHBOTHBIE JOCTHIAIOT KO BPEMEHH HaCTyM-
JIEHUS] TIOJOBO3PENOCTH HJH MepBOr0 BEIMETa MOJIOAH Y KHBOPOJALIHX
repmadponutoB. Ilo JOCTHXKEHHH CaMOK MKHBOTHBIX ONIPeAe/ICHHOro
pasMepa WM BO3PACTa YHCJO NIOTOMKOB Y HHX HauMHAeT YMeHbINATLCH,
HeCcMOTPS Ha NpOJoJKalomeecs yBeJIHYEHHE DPa3MepOB HJAH MACCH.
1o cBA3aHO. ¢ OclabieHHeM PenpOAYKTHBHON CIOCOGHOCTH y ocobedt
cTaplIuX BO3PacTOB. PasMepsl MM Maccy KHBOTHBIX, IPH KOTOPBIX

7

W

Puc. 16. 3aBHCHMOCTb IJIOAOBHTOCTH / y HEKOTOPHX pakooO6pasHHX OT HX
macent W (paccunrano mno [97]).

1 — Anostraca, 2 — Cladocera, 3 — Isopoda, 4 — Amphipoda, 5 — Decapoda Nat.

Hab/ofaeTcsl YMeHblleHHe HX IJIOJOBHTOCTH, MOXHO PpaccMaTPHBaTh
KaK BePXHIOI IPAHHLY Pa3MepHOro JHamnasoHa B YPaBHEHHH 3aBHCH-
MOCTH TJIOAOBHTOCTH KHMBOTHBIX OT MX PasmepoB HJIM Macch. OaHako
B eCTECTBEHHBIX YCJOBHSIX GOJNBUIHHCTBO OCOOeH NMpOCTO He JOXKHBaer
O TAKOro BO3pacTa, MPH KOTOPOM OTMeuaercsi BO3pacTHOe yMeHbLIe-
HHe IVIOAOBHTOCTH. JTO OCOGEHHO XapaKTepHO AJA XKHBOTHBHIX, HHTEH-
CHBHO BhleflaeMbiX XHIIHUKAMHU. :

poMe (HBHOJOTHYECKHX (AaKTOPOB, MJIOAOBHTOCTb T'HAPOGHOHTOB
3ABHCHT H OT BHEIIHHMX YCJOBHHA. DTO B NepBYIO ouepelb CTeneHb obec-
MeYeHHOCTH JKUBOTHHIX [HINEH, OT KOTOPOH 3aBHCHT YHCIO AHI
B xJaaike. TemmepaTypa BOZBl CKOpee BCEro JeHCTByeT Ha MJIOAOBH-
TOCTh PHAPOGHOHTOB JHIUb KOCBeHHO. Hanpumep, pasMmephl Tena pas-
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MHOXKAKOMUXCH CaMOK pPa3HbBIX BHAOB PakooOpasHBIX, KakK MpPaBUJIO,
YMEeHbUIAIOTCA C TOBBIIEHHEM TeMmIlleparypa, 4TO NPUBOAHT K YMEHb-
IIEHHIO UX MJIOLOBUTOCTH [97].

CKopocTs 2eHeparusHozo. pocTd, MOJ KOTOPOH NOHHAMaeTcs YBeJH-
yeHHe Macchl HJIH 3HePreTHUeCKOro 3KBHBaJjleHTa ocobGu 3a cyer obpa-
30BaHHs SIMIl B €JIMHHLY BpeMeHH y PakoOODAa3HbIX, HAaXOAHTCA B CTe-
IeHHOH 3aBHCHMOCTH OT Macchl Hx rena [97]:

Poo= 55,19W"" (33)

rae Poy — CKOPOCTb T€HEPAaTHBHOrO pocTa OAHOH ocobu (Jx/cyT),
W — macca crlporo BeuectBa caMiu (I).

[enepaTuBHBI POCT 3a BPeMsl >KH3HH KHBOTHOTO C MOMEHTa Ha-
CTYIJIEHHS] TI0JIOBO3PEIOCTH MOXKeT OBITh ompefeseH KakK YHCA0 HAA
Macca siMll HJAM MOJOJH, BBIMETaHHBIX UM 3a 370 BpeMms. CymMapHas
Macca siull, BHIMETAaHHBIX 32 BClO KH3Hb, HampuMep y Cladocera (6e3
Chidoridae), mocruraer 125 9%, y Copepoda— 50 %, y Monaiockos
yHHOHHA — 1,9 % nedUHUTHBHOH MAacChl JKHBOTHOTO, Y KHBOPOASIIHX
MOJIJIIOCKOB Cc(hepHH] cyMMapHasi Macca BBIMETAHHQH MOJIOAH JOCTH-
raer 656—133 % nedHHHTHBHOA MaccChl XXHBOTHOrO:] JHEprus, 3akKJio-
YeHHAasl B BBIMETaHHBIX YHHOHHJaMH siinax, cocrasaser 2,4 %, suepro-
cojepKaHHe MOJIOIHM, BBIMETAHHONW IKHBOPOAAIMMH chepHHIaAMH,
pocruraer 50 Y 3Hepruu, KoTopas pacxoAyercs VHHOHHIaMu u cde-
PHHAAMHU B TedeHHe HX KH3HH Ha oOMeHHHe mpouecchl. Takum obpa-
30M, IIPH TNepexoje K IKHUBOPOKJIEHHIO Y MOJJIIOCKOB YMEHbIIAeTcs
HHAHBHAYAJNbHAS NAIOAOBHTOCTD NPY OAHOBPEMEHHOM YBEJAMYCHUH AOJH
SHEPIrHH, 3aKJAIOUeHHOH B reHepaTHBHEIX TPOAYKTaX HJAH MOJIOAH, OT
O0IMX SHEePreTHYeCKHX 3aTPAT 3THX MKHUBOTHBIX Ha OGMEHHBIE IMPO-
necchl. ATo ofecneyuBaeT BO3MOXKHOCTb BbIMETA BIOJHE cHOPMHPO-
BaHHBIX MOJIOJBIX XHBOTHBHIX, AOCTATOYHO 3alHIIEHHBIX € CAMOro Ha-
Yaja CaMOCTOATEJBHOH XKH3HH OT HeGIAarONPHATHBIX BO3AeHCTBHI
BH%IUHEH cpensl. A ,

POMOMIKHTENLHOCT, PA3BUTHS NOHKHJIOTEPMHBIX YXHBOTHHIX 3a-
BHCHT OT TeMMePaTyphl BOJbI, MEHSIOIEACA B €CTECTBEHHBIX YCJIOBHSX
B LIHPOKOM JHManasoHne. 3aBHCHMOCTb NPOJOJKHTENLHOCTH MepHOAa
Pa3BATHS OT TeMMepPaTyph BOAB OGLIYHO HMeeT BHJA KPHBOH, CBHIE-
TEJbCTBYIOIUHA 00 yMeHbLUEHHH NPOJOJKHTENIBHOCTH 3TOrO MNepHOAa
¢ moBhilleHHeM TeMmnepatypol (puc. 17).\[IpH H3yueHHH BAUSHHUS TeM-
nepaTypbl Ha NPOJOJIKHTENLHOCTb MePdaa pasBHTHA yA00Hee MOJb-
30BaTbCsl CKOPOCTbIO Pa3BHTHSA, MNPEACTaBJSIONIEH COOOH BEJHYHHY,
06paTHy0 npopoaxuTe pHOCTH pa3Butus (V=1/D). I'paduk 3aBucH-
MOCTH CKOPOCTH pa3BHTHSl OT TeMIepaTyphl MpejcTaBiaser cobok
NpakTHYeCKH S-06pasnyio KpuByio (pHc. 17). Ilis 3K0JM0TOB HMHTEpec
NPeACTaBIAIOT KaK TeMNepaTypel, NPH KOTOPHIX MKHBOTHEIE MOIYT CY-
HIecTBOBATH HEOTPAHHYEHHO J[0JITO, T. €. TePMOTOJEPAHTHHIA AHana30H,
TaK U TeMIepaTypsl BHe 3TOro AnanasoHa. IIpu temmepartypax Bhille
H HHXe TOJNePaHTHHIX HAO/IOAAI0TCA CHHXKEHHE CKOPOCTH Pa3BHTHS
JKHBOTHBIX U yBeJHUYEHHE CMePTHOCTH 0co0el, UTO HMeeT CyIleCTBEH-
HO€e 3HaYeHHe JJIS PeryJsluH YHCIEHHOCTH NOMYJISIui.
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B nuanasoHe TOJEPAHTHBIX TEMIEPATYP MOXKHO BbIAENIUTH y4aCTOK
ONTHMANAbHBIX Il KOHKPETHBIX BHJOB TeMIepartyp, MHPH KOTODPBIX
Ha6ogaeTcss HanbOJbllee YHCJIO BBDKUBUIMX Ocobell. DTy yactb KpH-
BOH 3aBHCHMOCTH CKOPOCTH Pa3BHTHUSR OT TeMIePaTyphbl MOXHO ammpo-
KCHMHPOBaThb npsiMoii JuHHeH [24]. B mpenpenax TeMnepaTypHOro
ONTHMyMa [eHCTBYEeT IPAaBHJO «CYMM TeMmmepaTtyp», COLJIaCHO KOTO-
pOMy cyMMa Trpajyco-jHell WJIH Tpajyco-4acoB, HeoOxoauMasi JJIA
IPOXOXKACHHS TOH HJIH HHOM.CTaAHM Pa3BHTHsI KOHKPETHOrO BH/A, I10-
CTOSIHHA:

S=D(T —T,)= const, (34)

3
D V=7/D //

7 T

Puc. 17. 3aBHCHMOCTb NMpPONOJKHTENLHOCTH DPasBHTHA D H. CKOPOCTH
passuts V or TemnepaTyps T y MOMKH/JOTPEMHBIX XXHBOTHBX (H3
[24]).

rge S —cyMma rpagyco-gHeil (rpaayco-uacos); D — npoposKHTeNb-
doctb pas3suTus npu Temnepatype T; To — HauanbHast, WIH 3HEKTHB-
Has, TeMIepaTypa, HJH TeMIepaTypa YCJIOBHOTO «GHOJOTHYECKOro
HYJISI», HJIH HUIKHETO «T€PMHYECKOro Hoporas. 3nauenne To GyAeT pac-
[IOJIOXKEHO B TOUKEe MepecedeHHs] MPAMOH JIHHHH, ANNPOKCHMUPYIOIIEH
JaHHBIE CKOPOCTH Pa3BHTHS B AHaNas3oHe ONTHMAaJbHBIX TeMMeparyp,
¢ ocbio aGenHce, Ha KOTOPOH HaHeCeHbl 3HAUEHHS TeMIepaTypEL. Korna
JlaHHBIe aNNPOKCHMHPYIOTCS JHHeHHOH (yHKUHEH, CKOPOCTh Pa3BHTHA
OysieT onpenensiTbCA KakK

V=(—T)S, (35)

anpu To=T V=0. .

Ilo mpaBmly «CyMM TeMIepatyp», MNPOJO/IKHTENBHOCTb PASBHTH
JKUBOTHBIX HaxXOAHTCs B rumepGojHuecKOil 3aBHCHMOCTH OT TeMiepa-
typet. CyMma rpajyco-aHedl XapakrtepHa A/ Ka)J0ro KOHKPETHOTO
BHAA KHUBOTHHIX (Tabua. 15). Uucao rpapyco-aHed, HeOOXoAUMOe MJIS
pa3BHTHs, Y OJHOTO H TOTO K€ BH/a MOXeT CYLIeCTBEHHO Pa3/niaThes,
yto OOBSICHAeTCs YCJIOBHAMH BLIpAllMBaHMS H, B NEPBYIO oOuyepens,
KOJIHYeCTBOM H cocTaBoM Kopma. Tak, Hampumep, B BaBI/ICHMOCTchOT
KopMa CcyMMa rpagyco-iHeli, HeoGxonumasi 1Jisi Pa3BUTHSA Acantho-
cyclops viridis, usmensiercst y camuos ot 260 mo 486, y camok — oT
334 no 680, a y camuos Cyclops abyssorum — ot 584 no 846 u y ca-
MoK — oT 644 jpo 795 [49].
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Tabmuua 15

CYMMA TPAIYCO-OHEM, HEOBXOAHMBIX [JIS PA3BUTHUS HEKOTOPBIX BOIHBIX
JXUBOTHBIX

THADOGHOHT S Ty HcTournk
Copepoda
Eudiapiomus gracilis 400—448 3—4 [49
E. graciloides 362-—389 2—4 49
Diaptomus pallidus 271 6 49
Mesocyclops leuckarti 338—442 5—8 49]"
Cyclops vicinus 444 4,5 49
C. sculifer 1763—1779 6—15 49
Acartia clausi 359—373 1 49]
Chironomidae
Procladius ferrugineus 784786 4 87
Cricotopus silvestris 111—196 3,8—11 87
Limnochironomus nervosus 330—460 5,4—9 87
Chironomus annularius 382—705 4,5—7 87
Ch. dorsalis 304—450 5—6,3 87
Ch. plumosus © 604—900 5 87
Ch. dorsalis 306—350 6 [57, 58]
Ch. plumosus 615—640 5 [57, 58]
Limnochironomus nervosus 330—382 9 |57, 58]

Ilpu omucanun 3aBHCHMOCTH CKOPOCTH Pa3sBHTHSI JKHBOTHBIX OT
TeMIIepaTypsl WHPOKO NPHMeHAT Kosbhduuuest Qq. Ecau 3aBHCH-
MOCTh TPOJO/DKHTEILHOCTH PA3BUTHA OT TEMIEPATYphl INOAUMHSETCS
IIpaBHJYy «CyMM TeMIepaTyp», 3HaueHHe Q9 O6YHeT H3MeHSTbCH Or
HauGOJMbIINX NPH HH3KHX TeMIepaTypax A0 HAMMEHLIIHX NPH BHICO-
KHX. JlJI NJIaHKTOHHBIX PAaKOOGPA3HEIX 3aBHCHMOCTS Q1o oT Temmnepa-
TYPBl MOXKeT ObiTh ONHCAaHAa yPaBHEHHEM CTeNeHHOH bynknun [49].

C Guosornyeckoll TOUKH 3PeHHs BaXHO, 4TO B AHanasoHe ToJe-
PAHTHBIX TeMNepaTyp sHaueHHe Qo IJisi CKOPOCTH 0GMeHa y NOUKHJIO-
TEPMHbIX XKHBOTHBIX OCTA€TCS IOCTOSIHHBIM, & JJISi CKOPOCTH PA3BUTHS
KHUBOTHBIX H3MEHSETCSI. DTO CBUALTENLCTBYET O TOM, UTO KO3(pdunuent
Ky MOXeT U3MEeHSITbCS B 3aBHCHMOCTH OT TEMIIEPATYPHI.

AHMHAMHKA YYCJIEHHOCTY MOMIYJISILIUK JKUBOTHBIX

Yxenbnas CKOPOCTb M3MEHEHHS YHCJEHHOCTH KHBOTHHX B NONyASIHH
OHpE/IeJISIeTCA MTHOBEHHBIMH yAEJbHLIMH CKODOCTSMH POXKEAEMOCTH
(b) u cmeptHOCTH (d) OCOGeii B HONYJISINH:

r=>b—d=(InN;— In N,)/t. (36)

Ilpu d=0 r=rp=>b u b>d unciennocrs HOMYJSIIHH  YBEJHYHBAETCS
H 7 MOJIOKUTEbHO, NPH b<d YHC/JIEHHOCTL YMEHBIACTCH U r OTpHLA-
TeabHO. Ec/ii yBenuuenne uHcaeHHOCTH POHCXOHUT 3a cuer POXKAeHHs
MOJIOAH € CYTOYHOH CKOPOCTbIO Pa3MHOXKEHHS B, coryacuo (31) u npu
OTCYTCTBHH CMEPTHOCTH 3a 3TO BPeMs, YACJNbHYIO CKOPOCTD poxkaaemMo-
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CTH MOXKHO paccuuTaTh Kak b= (InNo—1gN)/Dy, rae No u Dy —
YHCJEHHOCTh H NPOLOJKHUTEIbHOCTh Pa3BUTHUS SHLL. )

[To pmauneiM M. B. HMBanoBo#i [49], cpeaHue 3a BereTamHOHHBLIH
Ce30H 3HaueHHS MTHOBEHHBIX CKOPOCTe#i POXKAAeMOCTH Y BETBHCTOYCHIX
pakooGpasHbBIX Bbllle, ueM y Beciaonorux (0,048—0,246 cyrt y Cla-
docera u 0,018—0,174 cy1~! y Copepoda), Tak e Kak H 3HaUeHHA
CPEIHHMX MrIHOBEHHBIX CKOPOCTeH CMEpTHOCTH (0,047—0,237 cyt!
y Cladocera u 0,016—0,229 cyr—' y Copepoda).

iy (rnplrm)
or

Puc. 18. 3aBHcHMOCTP  OTHOLIEHHS
.1 L L ! ! 1 | rmplfm OT nedunutHBHOM Maccn W
-6 -4 -2 g w JKUBOTHHIX pasHuix BupoB (w3 [1]).

EBeJmtha r MoxeT OHITh B TeueHHe roja M IIOJOXHTEJNbHOH, H
TpUIlATeNbHOH B 3aBHCUMOCTH OT npeo6nanaumm[ B OTHAeJbHHE I€-
PHOABl POXKAAEMOCTH HJIH CMEPTHOCTH ocobeli B momyJasiuuu. B me-
PHOJH, COBNAjIOlIHe C MEPHOJAMK HaHOOJee UHTEHCHBHOIO PasMHO-
Y<CHUS KUBOTHBIX, BeJHUHMHA s MOJOXKHTE/bHA U JOCTHTAET Hanb0Jb-
IIAX 3HayeHu#i. B 3TO BpeMs UHCJAEHHOCTb 0COGe# B IOMYyJANHH
yBesnuuBaeTcs ¢ HaunbonblIel yAeNbHOH CKOPOCTbIO — Ha30BeM ee
MAKCUMAABHOI YOeNbHOL CKOPOCTHIO YBeAUHEHUS HUCAEHHOCTU B TIPH-
POAHBIX MONYJAUMAX (fmp). UHCIEHHOCTb ocobefl NPH OTCYTCTBHU
JUMHTHPYIOLHX ()aKTOPOB YBEJIHYHBAETCS NO IKCIOHEHTE: Ni/No=
=eXp rml, TA€ rm — MAaKCHMaJbHAsl MIHOBEHHAs CKOPOCTh POCTa HMC-
JIGHHOCTH — YMEHbINAaeTcsi ¢ yBeqHueHneM JeHHUTHBHOH MacChl W (r)
MONKHIOTEPMHBIX KHBOTHHX [108]:

r, = 0,0229W %% (362)

PacueTh 3HAUeHHH rmp H rm 1O ypaBHeHHIO (36a) M HX comocTaBJe-
HHe IOKa3aJH, YTO OTHOUICHHE fmp/fm MOXKET OHITb HCHOJbH30BAHO

B KauecTBe IOKa3aTeJss MeEpbl peaju3allin B HpﬂpOAHHX,HOHy.ﬂﬁL\HﬂX ’

OTEeHLHATA YBeJHYEHHs YHCACHHOCTH, XapaKTePHOro JUisl KOHKPETHBIX
BHIOB. B 3TOM cMBlc/e JaHHOE OTHOLIEHHe HpeicTaBisieT cO0OH KO-
JHYECTBEHHYIO OLEHKY CTENeHH AaBJeHHs NPHPOAHHIX (akTopoB Ha
[ONyJIALUMIO KHUBOTHHX. 3HaueHHe STOrO OTHOLICHWs HE MMEET TaKCo-
HOMWUECKOH CHEeNU(pHIHOCTH ¥ 3aBHCHT OT MACCH XHBOTHEIX ¢ Aedu-
HUTUBHLIMH pasmepamu (puc. 18) [1]:

Fupl = (0,607 = 0,122) W * %, (37)

rae Wmax — MakcuMaJbHasi Macca (r) KHBOTHOTO ONpENeJEHHOrOo
BHJA.

68

Ypapuenue (37) oTpaxkaer KOJIMUECTBEHHO BaXKHYIO 3aKOHOMEp-
HOCTb, NOJATBEPXKJAIOULIYI0O TOT HECOMHeHHBIH (akT, YTo MNOMyJISLHH
MeJKHX JKHBOTHBIX OOJibllie IIOJBEp}KEHbl BO3JCHCTBUSIM BHEUIHEH
cpedbl, 4eM NOMyAAUHH KpYnHbX. OJUH H3 BO3MOXKHBIX MEXaHH3MOB
NOJJEPAKAHHA UHCJICHHOCTH, HEOOXOAMUMON JAJd CYLWECTBOBAHHSA MOMY-
JSAUHA MEJTKHX XHBOTHBIX, 06/aAAI0NUIHX BHICOKHMH POCTOBBIMH IOTEH-
UHAMH H XapaKTePH3YIOWHUXCS BBICOKMMH YA€JbHBIMH CKOPOCTSIMH
CMEPTHOCTH,— 60/pLIas NOMyASIHOHHAS IIJIOJOBHTOCTh MO CPABHEHHUIO
c?o.uee KPYNHBIMH }KHBOTHI)IMP_I;J

OnHo0#f M3 BaXKHBIX XapaKTEPHCTHK IHHAMHKH Pa3BHTHA HOMYJIAUMH
CYKHT H3MEHEeHHEe CpelHero Bodpacta ocobel B monyasuuyf O6buHO
KaK II0Ka3aTejlb BO3PACTHOrO COCTAaBa HCMIOJB3YIOT CPEJHIOI0 Maccy
ocobu B nonysaAunHH. EcTecTBEHHO, 3TO CHpaBedJHBO /S NONYJSANHHA
XKHUBOTHBIX, Y KOTODHX HMeeTCs BIOJIHE uYeTKas CBSI3b MeXJy pasMe-
paMH H Bo3pacT@yM ocoGel, T. e. IPAKTHYeCKH A GOJBIIHHCTBA BOJ-
HBIX XHBOTHHIX f CpeAHAst Macca 0COOH pacCUHTHIBaeTCs Kak

W=( i WiNi)/ y Ni,
i=1 i

=1

rie W; u N; — Macca ¥ uHceHHOCTb ocobell i-ro Bo3pacra U pasmepa,
#1 — YHCJI0 BO3PACTHHIX (pasMepHBIX) Ipyni. f :

CBfI3b MeXJy YHCJIEHHOCTbIO H CPeRHER Maccoil 0COGH MoOXer
Habuionatbes Hanbosee YeTKO B MONYJISAUHAX, KOTOPHE N0 XapakTepy
NUHAMHUKH YHCJCHHOCTH CXOJHB C Koroptoil. B Koropre u3meHeHme
YHCJIEHHOCTH OOGYC/NOBJIEHO TOJNBKO CMEPTHOCTbIO ocoGeit (r=-—d).
B Ttakux momysnsLMsix H3MeHEHHEe UYHCJIEHHOCTH MOXKET ObiTh ONHCAHO
dyaxnueir Ny=Ngedt.

B npuponHBIX MeCTOOGHTaHHAX NOMYJSUHMN Pa3jIHYHBIX NpPEACTaBH-
TeJIed BOAHBIX GECNO3BOHOYHBIX MaKCHMaJbHAsl CKOPOCTh YBEJIHYEHHS
YHCJIEHHOCTH OcO0eH ompeneJifieTcss BO3PaCTHHIM COCTaBOM (cpepHei
Maccodl ocoGH) MONYJSLHH, 3aKOHOMEPHOCTAMH POCTa XHBOTHBIX KOH-
KPETHOTO BHJa H YCJOBHAMH MX Mecrooburanus [1, 49]. Ilpu atom
CKOPOCTh YBEJIHYEHHS YHMCJEHHOCTH B NPHPOAHBIX MOMYJSIHAX XKHBOT-

BIX OmpefeJisieTcs IVIaBHBIM 06PasoM HX BO3PACTHHIM COCTABOM.
pean momynsuumfi NOAKHJIOTEPMHBIX BOAHBIX MKHBOTHBIX MO pas-
MEPHO-BO3PACTHOH CTPYKType Pa3/HYalOT YeThipe OCHOBHLIX THIA [50].

1. TIMonmynauuu 1-ro THma COCTOAT M3 OAHOBO3PACTHHIX 0OcOGeii,
XapaKkTePHBIX /i BUAOB C KOPOTKHM MepHOAOM PA3MHOXKCHHS H nocie-
AYIOIHM JOCTATOYHO NPOJOJIKHTENbHBIM pa3BHTHeM. Takhe NOMy.s-
UHH MOXKHO CYUHTAThb COCTOSIMMMH M3 OfHOH KOroptel. IIpumepamu
MOTYT CJAYXHTb [MONYJAANHH MOHOUHK/JIHUECKHX KOIENOJA, HaNpHMep
Calanus finmarchicus B BapeHuesoM Mope uim Diaptomus salinus
B ApanbcKOM, a TaKke MONYJALNHH MHOTHX BHIOB IJTaHKTOHHBIX
KONenoJ NpecHOBOAHBIX BOJ0OEMOB. :

2. B nomynauMsx 2-ro THMA OZHOBPEMEHHO MPHCYTCTBYIOT OCOGH
Pa3HOro Bo3pacTa NPH NHCKPETHOM paclpelesieHHH BO3PACTHHIX TPYMIL.
Takxe momy/nsUHH XapakTepHbl IJsi XKHUBOTHHX C IPOLOMKHTENbHBIM
Pa3BHTHEM H KOPOTKHM II€DHOJAOM Pa3MHOXKeHHS. B 3Tux momyJsuusx
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B JI0GOH MOMEHT roja Kaxjas ocofb NPHHALJIEKHT K OXHOH H3 BO3-
pactHoii rpynm: O+, 14, 2+, 34+ u 7. A. [lonyasiuus MoxeT pac-
CMaTpUBATLCS KAK COBOKYNMHOCTb HEKOTOPOTO UHC/IA MOKOJIEHHH HJIH
KOTOPT ONpEeJeJeHHOro roja poxjaeHHsa. Takoro tuma nomyJsiuuH
xapakTepHbl AJs OOJbUIMHCTBA PBHIO, NOJTOXHBYUIMX [BYCTBOPUYATHIX
MOJIJIIOCKOB, CJOBOM, IJIfl JKMBOTHBIX, 2KHBYIIHUX HECKOJBLKO JIeT U pas-
MHOMXKAIOUIMXCSA eXKerolHO B ONpeesieHHOe BpeMs roja.

3. B nonyasiuusix 3-ro TUma NPHUCYTCTBYIOT 0cOOM BCeX BO3PACTOB,
HO B pe3yJibTaTe HENPepPLIBHOTO Pa3MHOXKeHHs HaOlJ/ojaercs He JHUC-
KpeTHoe, a HeNpephiBHOe pacnpeiescHue ocolbell pasHoro mospacra.
Tako#t THNm momyJAUUA XapaKTepeH, HampUMep, IJs BETBHCTOYCHIX
NJaHKTOHHBIX PAaKOOOpa3HBIX, KOTOpBe PA3MHOXKAIOTCA Ha IPOTAXKe-
HHM BCEr0 BereTallHOHHOrQ ce3oHa. I103TOMY B TaKHX NONyJsLUAX
YHCJEHHOCTb JKHBOTHBIX, OTHOCSMIMXCS K KAaXAOH OTAENbHOH CTainy
Pa3BHTHS, MOXKET He TOJbLKO YMEHbLIAThCA B pe3yJbTare 3/IHMHHALIH
M nepexoja B CJAEAYIOUIYI0 CTaAMIO DA3BHMTHS, HO M BO3pacrarh MO
Mepe TONOJHEHHsT OCOGAMH, NepexoAAllMMH B NAHHYIO CTaj{I0 pas-
BUTHS H3 MJajlleH.

4. Tlonynsiuuu 4-ro THIA XaPakKTePU3YIOTCA HEMPepPbIBHBIM PA3MHO-
JKeHHEeM H KOPOTKHM HepHOJIOM HHJHBHIYaJbHOTO PA3BHTHSA, B Pe3ylb-
TaTe 4ero BhILeJAEHHE OTJAE/NbHbIX Pa3MepHO-BO3PACTHBHIX LPYNI B IO-
NyJSIUHAX CONPSXKEHO ¢ OOJNBIIHMH TPYAHOCTAMH H NPAKTHYECKH He-

 BO3MOXKHO. DTOT THI HOMyJSAUHH XapaKTepeH /s Pa3MHOXKAMMHUXCS
JeJieHHeM mpocTefininx # GakTepu#t ¥ AJAs GOJBLIMHCTBA KOJOBPATOK.

CIIOCOBBI PACHETA IPOAYKIIMH TIONYJIALNH
BOIOHBIX )KMBOTHbBIX

Croco6sl pacuera MPOAYKLUHH MOMYJISIHA YYHTHIBAIOT AHHAMHKY pas-
' MepHO-BO3PACTHOrO COCTaBa NONYJSUMA, & MJA MHOTOKJIETOYHBIX
KHBOTHBIX, KPOME TOrQ,— OCOOEHHOCTH HX POCTA H PasBHUTHS.

Mpodyxyus eerepoTporbix GaxkTepull u npocreduiux nAAHKTOHA
Hdus pacuera NpOAYKUUMK NONYJAALUMM STHX OPraHHU3MOB HCNOJB3yeTCs
CKOPOCTb MX pasMHOXKeHHs. ITOCKO/NbKY OHM Pa3MHOXKAlOTCS MPOCTHIM
JeJIeHHeM, B pe3yJbhTaTe KOTOPOTO H3 OJHOH MAaTePHHCKHH KIETKH
obpa3ylorca 1Be JOUYepHHe, AJf ONPEJeNEeHHS NPOAYKIUMA TONYJslNK
9THX OPraHH3MOB HEOOXOLHMO YMETb PacCUHTHLIBATH BPeMsl YIBOEHHS
YHCJIEHHOCTH HX KﬂeToQ Cnoco6bl pacuera NPOAYKUHH 6akKTepHo-
IJIAHKTOHA NOAPOOHO H3JOXKEHB B MeTONUYECKHX DPEeKOMeHAallHsix
[69]. .

MHTeHCHBHOCTL DPa3MHOXKEHHS OakKTepHH MNJAaHKTOHAZ ONpPeAesIorT
¢ HOMOILBI0 «IpsSIMOTO» Meroja, paspadorannoro M. B. MBaHOBLIM.
ATOT MeToJ OCHOBAH Ha yyeTe U3MEHEHHH YHCJAeHHOCTH (6uoMacchl)
GaxkTepuil 32 onpe/leJIeHHBIH OTPE30K BPEeMeHH B ABYX H30JHPOBAHHBIX
"mpo6ax Boab. B oanoil nmpobe pasMHOXeHHe OaKTepH# NPOUCXOAHT
Opu OTCYTCTBHH 300NJIAHKTOHA, a B JAPYrod — B IIPHCYTCTBHH 300-
NJAaHKTOHa, T. €. B He#l MPOMCXOAUT pasMHoXeHue OGaxkTepuii U OAHO-
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BpeMeHHOe MoTpebjeHdHe MX MHMBOTHBIMU MJAHKTOHA. 300MJIAHKTOH H3
nepsoil npo6ul ynansercs (puabTpoBaHHeM uyepes ra3 Ne 49—70 wiu
MeMOpaHHbIH GuabTp Ne 6. OOBLIYHO OMBIT NMPOBOAMTCA B CKJSHKAX
o6vemMom 100 uau 250 ma. B Hauase oneiTa B BOJe 3THUX CKJISAHOK
onpenesseTcss HCXOAHOE KOJMHYECTBO GaKTepHH, 3aTeM HX 3KCIOHHPYIOT
B BOJl0eMe B TedeHHe 12 miM 24 u Ha TOM ’Ke rOpPH30OHTE, Ha KOTOPOM
6bin 0TO6paHBl MPO6E BOAK. B 3BTPOOHBIX I0XKHBIX BOZOeMax BpeMs
3KCIO3HIHU COKpalaercsa a0 8 u.

Bpemsa ynBoeHus uHCleHHOCTH GaKrepuit (CKOpOCTbH TeHepaluy)
paccyHuTLIBaeTCs 110 YpaBHEHHIO '

g =11g 2/(lg B; — g B,),

rje g — BpeMs yABOEHHS YHCJIEHHOCTH OaKTepH#l (), { — IPOJOJIKH-
TeJbHOCTh 3KCNO3UUMH (4), By — HavanbHasl KOHUEHTpaUHs GAKTepHH
B (uabTpoBaHHon Boge (10° ka/mMi), B;— KOHeYHAs KOHIEHTPAIHS
6axTepuil B TOii xe mpobe.

Heo6xoauMo yuyHTHIBATH He TOJNBKO YHCJAEHHOCTb, HO H GHOMAaccy
Gakrepuii. [as storo uaMepsiercss o6beM KJETOK IO M IOCJAE MOCTA--
HOBKH oOIlbiTa. BruoMacca B (Mr/a) Gakrepuil ompejessieTcs Kak Ipo-
H3BeJI€HHe UX YHCJIEHHOCTH B efuHule obbema Bombl N (108 ka/ma),
cpeaHero o6beMa OaKTepHasbHBIX KJIeTOK V (MKM®) M MJIOTHOCTH Gak-
TePHH, KOTOpasi NPHHHUMaeTCsl PABHOH eJHHHUIE:

B=NV.

Pacuyer cyrounoro npupocra 6akrepHasbHOR Macchl B LeJOM pPeKOMeEH-
Ayercsi NPOM3BOAMTH 1O BPEMEHH, HEOOXOXUMOMY ISl YABOCHHS OHO-
Maccel GakTepuil, 0 MpHBeICHHON Bhlllle (hopMyse, B KoTopo# By u B,
Hp,e,gCTaBJIHIOT coboit 6uomacchl 6akTepuil B (PUILTPOBAHHON BOJE.
Croco6 pacuera mpomykuuu Gaktepuii (P) mo cKOpocTH pasMHO-
®euusi, paspaborannbii II. 3. T'ak, yunThlBaeT BpeMsi MX TeHEPALHH:

P = Bkt,

rie B — cpepusia Guomacca OGakrtepuil, k — koHCTaHTa pocra, t—

- BpeMsl 3KCNOSHUHMH; B pPacCYMTHIBASTCS IO HAYAJbHOH M KOHEUHOH

KOHLUEHTpAUHsIM GakTepui 3a BpeMsi ! B He(HUAbTPOBAHHBIX NpoGax
Boabl: B= (Bo+ By)/2.

1o onpenenennto, koHcTanTa pocra :
k=In2/g=0,693/g - v=' wm 16,63/g - cyr™".

IIpoxykuust monmynsAuuii HHQY3OPHH 3a ENMHHIY BPEMEHH PacCuH-
ThiBaeTca no dopmyJe

P=CwyNW, -

rpe N — cpefHsd YHCJAEHHOCTH IonyJisiiuu, W—‘CPGHHHH Macca ocobu

B nonyAuud, Cw=k=In2/g — ynelpHast CKOPOCTb pa3MHOKEHHS
HJIH KOHCTaHTa pocta. Orciona P=1/g In 2NW.

B cBA3H €O CJIOXKHOCTBIO MOJYYEHHS HCXOAHBIX AAHHBIX AJIS pac-
4eTa NPOAYKUHH HHOY30PHE MO NPHBEJIEHHBIM yPaBHEHHUSM IPOLYK-
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HHS 3TUX KHUBOTHHEIX Gojiee HAJEKHO ONpefesseTcd ¢ MOMOUIbIO (PU3HO-
JIOTHYECKOr0 MeToja, 0 KOTopoM mojapobHee OyJeT pacckas3aHo jJaJee.
l T1po0yryus nonysayuti MHO2OKAETOYHbLX HUBOTHbLX

[MpoAykuns nOmyJasiiHMA TAKHUX MKUBOTHBIX OOBIUHO paCCUYHTHIBAETCS
TpeMs cmoco6aMu. B ocHOBe nmepBHIX ABYX JIEXKHT pacyeT NPOAYKUHH
KOTOPThI, KOTOPBI BeAeT CBOE HAUaJ0 OT KJACCHUECKHX HCCJAeAOBaHHH
Boiicen-Viencena f103].

" Cnoco6 boiicen-Hencena paer BO3MOXKHOCTL ONpelesNeHHst HHTe-
rpafbHO# TNPOAYKUMH 3a [JHTeJbHble OTPEe3KH BpeMeHH. bBoficen-
HMeHcen pacCuuTBIBAaJ NPOAYKUHIO TONYJANHH MacCOBBIX BHAOB JNOH-
HBIX JKHBOTHBIX ([JIaBHBIM 006pa3oM MeEJKHX ABYCTBOPUYATHIX MOJJIIO-
CKOB U IOJUXET — KOPMOBBIX 06beKTOB KambaJibl H yrps) B ABYX OyX-
tax Jlum-tdropaa (dauus). buomacca B Hayase H KOHUe TOA4, a TAKKe
HOBOE I[IOHOJIHEHME YYHUTHIBAJHCh HM HEINOCPEJACTBEHHO IO JHOYepIa-
TeJbHBIM npoGam. [lpoaykuus (P) mony/siidd 3a roj npeiacTaB/ana
cob60ii cyMMy npupocta ocobell cTaplluX NOKOJeHHH, YUTEHHBIX B Ha-
yajie. rofa, U NPHPOCTA BHOBb OTPOXKAeHHBIX ocobefi. [lpoaykuus
NONYyJSUUH 33 Nepuoj BpeMeHH (I, f{z) pacCUHTHIBAETCH Kak

P=(B,— B+ B., | (38)

rae By—B; — pasHocTb MeXAy KOHEUHOH H HauajJbHOH OHOMaccaMu
3a nepuon BpeMeHH ({1, f3). TakuM HepuoOnOM AJS XKHUBOTHHX C 60Jb-
HIOH TIPOAOJKUTENBHOCTBIO XKH3HU (KPYHNHBIE MOJIIOCKH, PBIGH H T. 1.)
MOXKeT CJIYKHTb TOJ, I/ KUROTHHIX, NPOJAOJIKHTEJNBHOCTE XKH3HH KO-
TOPHX OuiM3ka K roay (3To, HanpuUMep, O3epHBIH GOKOIMJIAB),— MeCsiL
u T. 1. Buomacca ocoGefl, 3NIHMHHAPOBAHHBIX 3a TOT Xe nepuon Be,
onpefensiercs IO yMeHbUIEHHIO YHCAEHHOCTH 32 3TOT NMepHOJ H Cpel-
Hell Macce 3JMMHHHPOBAaHHBIX OcoGeil. [IpHHMMAIOT, 4TO yMeHblIeHHe
YHC/JAEHHOCTH 3a mepuoja (f;, {;) JAHHEHHO M YTO CpeJHSS Macca 3JH-
MHHHUPOBAHHHIX Ocobefi paBHA cpefHell Macce ocofeii B NONyJsiiuu
32 TOT Xe [epHOA:

Be=W (N, —Np)=1/2(Wy + W) (N; — Ny).

IIpupoct 6uomacchl 3a nepuop (ty, fp) onpemensieTcss Kak
BQ_ Bl =N2W2 _NIWI'

Torpa ¢ yuyeroM Bcero ckasaHHOTO Bhlille ypaBHeHHe (38), MOXHO IpH-
BeCTH K BHAY

P=1/2(Wo— W) (N + No)=(Wo — W) N.

Haubonee npocro ¢ nmoMomplo 310ro crnocofa paccyuThHIBaeTcs
 NIPOAYKUHA MOHOUHKJIHMYHBIX BHOB C JJHTEJbHBIM MEPHOIOM JKH3HH
H KODPOTKHM NepHOAOM Hepeesdf [IpOAYKUHIO MOJOLH, POXMBLUeiics
B TOJl HCCJAEJOBAaHHS, H NPOAYKUHIO OCTAJBHBIX BOSPACTHHIX KJ12cCOB
PacCUHTBHIBAIOT OTJENbHO H CYMMHDYIOT.
B kauecTBe nmpuMepa pacCMOTPHM pacueT MPOAYKIHH nonymnnm
MoJmiockoB Adacna vitrea, BXOASMINX B COCTaB CEBEPOKACHHHACKOro
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6entoca, KoTophiit 6bu1 BhinosiHed B. @. Ocanunx u E. A. fI6nonckoi
[76]. MaccoBoe ocemaHuHe MOJOAH aJdaKHBI IPOHCXOMHT B "HIOHE H
B NOCJEAYIOLIHE MeCSUBl IIPOAOJIKAETCH C MeHblled HHTEHCHBHOCTBLIO.
OJHOBPEMEHHO TMPOUCXOAHT YMEHbUIEHHE YHCJAEHHOCTH MOJJIIOCKOB
[POLLIOrofiHeH# reHepalHH. YKe B HIOJNe B pe3dy/bTaTe HHTEHCHBHOTO
pocta 0co6H MOJIOAOrO NOKOJIEeHHs!, POXKAEHHblE B LaHHOM TOAY, CMe-
LIHBAIOTCA C OCTATKOM HauboJjiee MeJKHX Ocobell NMPOLLJIOroJHEH reHe-
pailly, 49TO TPUBOJHUT K YBEJHYEHHIO UHCAEHHOCTH BCeX Pa3MepPHHIX
TPYIN MOJLIOCKOB. [IpOAYKINA NOMYJANHH ONpele/saach HO CIOCo6Y
Boiicen-Plencena:

P=(B,— B))+ B,,
rae B, — 6uoMacca yOblIH HOmyJAlMH 3a Madl—oKTAGph, By — Guo-

Macca nomyJsiiue B OKTAOpe, B; — OHOoMacca NONYJAALMH B ampede.
Pacuer y6puin 3a Mecsl NPOU3BOAMJICS 10 yPaBHEHHIO

—(N:—No)=E,

rae En — yOblJb YHCJGHHOCTH 3a Mecsill, N; — ofmasi 4YHCJIEHHOCTb

MONYJSIHH B JaHHOM Mecsie, Ny — 001lag YHCJEHHOCTh MOMYJSALHH
yepe3 Mecsill, No— YHCAEHHOCTh BHOBbL pOJUBILEficA MOJIOAH B Tede-
HHe Mecsina. Tak, B Mae nonyJIssHs COCTOSAJIA U3 KPYNHBIX MOJWIIOCKOB
NOKOJIeHUST TPeJblAYIEero roja, YHCIeHHOCTh HX coctaBadna 120 Treic.
3K3/ra. B HIOHe YHCJIEHHOCTh BO3pocia go 2640, npu sToMm MOJOAbL
IOKOJIEHHSL JAaHHOro roja cocrasJjsiiga 2595,1 teic. 3k3/ra. OcraTok
MOJIJIIOCKOB  MOKOJIEHHSI [OPeibIAyHIEro roga B HIOHE COCTaBHJI
44,9 toIc. 3k3/ra. Takum 06pa3oM, yOBIIb MOJIJIIOCKOB IIOKOJICHHA Ipe-
IBIAYLIEro roja ¢ HIOHS Mo OKTAGpL JocTuraa 75,1 THC. 3K3/ra.

[To gaHHBIM O UYUCJEHHOCTH Pa3sMEpPHBIX TPYNI M cpelHell Macce
MOJITIOCKOB Pa3HOH JJIMHBI PAacCUMTHIBAJACHL OHOoMacca BceH NONy.s-
LKH, CPeAHSIA Macca 0coOH B MOIMYJIAIHUA U CPeHSIT Macca MOJJHOCKOB
JI00BIX pa3MepHBIX rpynn. Tak, /s MOKOJEeHHA JAAaHHOro roja 3a ma#
U HIOHb OBIJIM NOJYYEHH CJIeAVIOUIHe 3HAUSHHS:

Mecang q;‘,f[’c‘f*;*;‘;ﬂ‘;' Buowmacca, kr/jra Cpenuﬂ}:lrnacca,
Mai 120 25,7 214,1
Hiosb 44,9 8,0 179,0
V6uab ¢ Maf 1o 75,1 14,76 ' 196,5
HIOHDb

AHanoruyHBIM 06pa3oM ObUIH BHINOJHEHH pacyeThl /s MepHoja
Mafi—okTA6pe (Taba. 16).

K monyueHHOMy 3HaueHHIO y6blium OHoMaccH C Mas 10 OKTAGDb
npubaBasau 6uoMaccy 3a OKTSOPb H BBIYHTAJH HCXOIHYIO (ampedb-
CKy#0). 6uomaccy: 126,79+31,1—21,1=136,99 — ato u ecTb OPOAYK-
IHA NONyJSUHMH alakKHbl ¢ anpeas mo oxktaA6pb. Cpexusas 6GuoMacca
MOJIJIIOCKOB 32 3TOT Xe NepHoj cocraBuiaa 23,6 kr/ra.
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Tabaua 16
PACUET BUOMACCHI ¥YBbUIU MOJIJIIOCKOB 3A MEPHUOML MAH—OKTSGPh

Bces nonynsuus OcTtaTtok (6e3 MoJoIH) Yéuan
Mecsn,

N B W N B w N B w

Anpens 110 | 21,1 {191,8| — — — - — —

Man 120 { 25,7 |214,1 — — — — — —
Hiwonb 2640 | 11,7 4.4 44,9 8,0 | 179,0 75,11 14,76 | 196,5
Hwas 2190 | 24,1 11,0|1106,0( 23,0 20,8 | 1534,0| 19,33 12,6
Aprycr 990 | 22,6 | 22,8| 637,6| 21,9 32,6 |1552,4| 38,84 21,8
CeHTsa6pb 1070 | 29,0 | 27,1 694,4| 28,6 41,1 ] 295,6| 9,44 31,9
OKTA6PDb 420 | 31,1} 74,5| 333,9| 31,2 | 93,6 | 736,1( 44,42 | 60,3
Mpumeuanue, N — upcaeHHoCTh (tec. sksfra), B — Guomacca (kr/ra),

W — cpennsisi Macca oco6u (Mr).

i Pacuer npodykyuu xax cymmer npupocros ocobeil. PacueTnl no
3TOMy cnocofy Tpe6ylOoT 3HAHHS pPa3MePHO-BO3PACTHOLO COCTaBa IIO-
OyJslHH, a4 TakXke 3HaueHHH NPUPOCTOB MacCHl Tesa ocobed KaxKmoH
pasMepHO-BO3pacTHOH rpynnbl. JlaHHble 0 CKOPOCTH POCTa KHBOTHBHIX
MOT'YT OBITb IOJy4YeHbl JHGO B CTPOTO KOHTPOJHPYEMBIX YCJAOBHUSX,
Ju60 B 0OCTAaHOBKe, MaKCHMAJbHO HPHUOGJIHKEHHOH K ecTeCTBEHHBIM
YCJOBHSIM, HANPUMeED IyTeM HaGJIOAEGHHS 33 POCTOM JXHBOTHHIX, Bbi-
paluBaeMBiX B CHellMAJbHBEX CaJKax, lloMewideMblX B BOgoeM. B pe-
3yJbTaTe NOAYYAIOT KPHBBIE POCTA JKHBOTHBIX KOHKPETHBIX BHJIOB, |
KOTOpHIE TaK Xe, KAK H paCCYHTHIBaeMble Ha HX OCHOBAHHH KpI/IBHQ’/
CKOpPOCTEed POCTa, MOTYT OHThL AOCTATOYHO HAMEKHO NMOCTPOCHHL B pe-
3yJbTaTe aHa/JH3a JIHHAMHKH 4YHCJEHHOCTH Pa3MepHO-BO3PACTHOrO
€OCTaBa MOMyJAHH. : :

Tlponykuust ocoGefi oTHeJapHOM i-Bf BO3pacTHOH (pasMepHOH)
PYIIL TpeicTaBaseT cobo#i NpousBejeHHe CKOPOCTH pocTa 0CoBH
INaHHOH TPYNNEl M cPeJHeN YHCJACHHOCTH (V) KHBOTHBIX 3TOH TPYIINBL:

aW; —

Pi= a7 Ni.

Besnnunna P; BhHpaXaeTcs B TeX e eJHHHIAX, UTO H W;|{H OTHOCHTCSH
K TOMY € MOMEHTY BPEMeHH, 4TO H yJeabHas ckopocTh pocra (Cw)
(AJisl KUBOTHBIX MJIAHKTOHA M GEHTOCA 3TO OGBIYHO CYTKH). :

Ilponykuus Beeit momyasnuu (P) npeacraisier co6ofi cyMMy mpo-
YKIHH 32 CUET COMATHYECKOrO POCTa OTAENbHBIX BO3PACTHHIX TPy
(P:) u reneparusHo# -npoaykuuu (Pg). IIpu 3TOM remepaTHBHasi cO-
CTaBJAAIOLIAS NPOAYKUHH YUHTHIBACTCA B BHIE POXKACHHBIX 332 €IUHHUILY
BPEMEHH JKHBOTHBIX, KOTODHl€ PacCMaTPHBAIOTCA Kak MPOAYKLHS mep-
BO# BO3pACTHOK rpynnsl B nonyasiuud. [Tostomy

n

P=2P ) @)
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HuterpajbHasi NPOAYKUHA MOMYJIANHH 3a NPOLOJKHUTENbHBIH Ie-
pHOox BpeMeHH (Mecsill, Ce30H, rox) MoxeT OHITh pacciMTaHa Kak
HHTerpaJ no BpeMeHd QyHKuun (39):

ty

pr={ Pt

14}

Ha rpaduke 3Ta BeJHUYHHA NPONOPUHOHAJLHA IJOHMIAAH, OrPAHHUYEH-
HOH Ochlo alcCuIHCC, HA KOTOPOH OTJOXEHO BpeMsd, H KPHBOH 3aBHCH-
MOCTH OT BPEMEHH NPOAYK-

OMH HonmyJjsuud. dra mio- We Lwm
magb MOxkeT GHITh onpege- 44 W_e3%
JieHa ¢ TIOMOLIBI0 YHUCJEH-
HEIX METOJIOB HHTETrPHPOBA-
HHUSl, B YaCTHOCTH MeTOJ0M
Tpanenui.

Hpumep pacuera. B nonyns-
LHH ABYCTBOPYATHIX MOJITIOCKOB
Sphaerium suecicum B 03. Kpyr-
JoMm (mobGepexbe DBesoro mops)
OBlIH BBIETEHBl TPH pa3MepHble
rpynnsl (0o AJHHE PaKOBHHBI):
2.4—40; 40—6,0 u 6,0—7,0 Mm
(ra6a. 17). Kpusas pocra Mac-
Chl MOJITIOCKOB NOMYJsiliHA Oblia
paccyHTaHa MO JaHHHM Habuo-
JeHHH 3a HX JHHeHHBIM poc-
rom  (puc. 19) ¢ yueroMm
3aBHCHMOCTH MAacCH MOJIIIOCKOB 1 ! 1 :
W (r) or piuHbl paKOBHHBI 0 00 - 200 Joo t oym

01

Puc. 19. Kpusrie auneitoro pocra L H pocra
maccel W wmoatockoB  Sphaerium suecicum

W = 0,0005L%%.
npu temmneparype 15°C (u3 [1]).

, ITo xkpuBol pocra Maccol
ocobH OblIH OHpeLeseHH cpen- . . .
HEe 3HAYEHHS VAENBHOrO H abCOMIOTHOTO HPHPOCTOB IJst 0COGedl KaxIoHd pa3MepHoH
rpynnsl (cM. Taba. 17).

Ta6auna 17

ABCOJIIOTHBIFL (dW/dt) M YIEJbHBIF (Cy) MPUPOCTH, YHCJAEHHOCTb (W) H

UM
[IPOOYKLMS (P) OTAEJBHBIX PASMEPHBIX TIPYIII B TONYJAALHUHA SPHAERI
SUEgICUM (03, KPYTJIOE, UIOJIb 1968 r., T=15°C) ’

P;*;,i,"r‘,?;f“ﬁ“ Wr Cyy cyr! dw /dtr/cyT N ax3/m? P r/(cyT-M2)
2,4—4.0 0,018 0,028 0,0005 231 0_,116
4,0—6,0 0,063 0,022 0,0014 203 0,281
6,0—7,0 0,144 0,021 0,0003 62 0,019

Ipu pacyeTe MNPOAYKUHH OTHAENBHBIX BO3PACTHHX TPYIN YYHTHIBAJach HX 4H-
CIEHHOCTb B KOHKpeTHoe Bpems cOopa. CpelHss Hpoiykuusa B mione 1968 r. 3a
cyTkH cocramia 0,416 r/m? a sa mecsiy — 12,9 r/m? AnajsoruynbiM ofpasoM c yde-
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Ta6anua 18

BHOMACCA (8) U NPOOYKLHUS (P) NONYJALUHH MOJIJIIOCKOB SPHAE -
CUM (O3. KPYIJIOE, BETETALUHOHHBIN CE30!¥1968 r.) K SPHAERIUM SUECI

Mecsan B r/m? P r/(m?.-Mec) Mecan B r/m2? P r/(m2.Mec)
Hionn 17,2 9,77 CenTaépb - 8,8 2,64
Hiwonb . 44,0 12,90 Bceero 15,8 36,00
Asrycr 13,1 10,69 \

TOM H3MEHEHHs TeMIIepaTyphl OhJia PaccuMTaHa NPOAYKUHA 33 KamAwlik MeCSIIL HecTe-
JIOBAHHA H B HEJOM 33 BereTauHOHHBHIA ce3oH (Taba. 18).

CrocobvL npubAuXCeHHOl OUeHKU npoOYKyUL NONYAAYUL HUBOTHBLY
[Ipoaykuus NOMyJasiiid MOKeT OBITh NPHOJHXKEHHO paccudTaHa IO
H3BeCTHHIM 3HauyeHHSIM YAeJbHOH npoaykuuu (Cp) M cpeiHHM 3a HC-
clleflyeMoe BpeMs 3HaueHuaM GHoMacChl XKHBOTHOTO KOHKPETHOIO BHA:
, . t,
P=CyB; P=B | C,@)at. (40)
ty
YienpHad NPOAYKUHS HAXOAKHTCS B 0OpPaTHOH 3aBHCHMOCTH OT MPOJOJI-
JKUTEJBHOCTH XKH3HH XKHUBOTHHX (TabJa. 19):

Co=mt"

TaGnuua 19

TIAPAMETPLI  (m, n) YPABHEHUSI 3ABUCHMOCTH
MPONOJ/DKUTEJIBHOCTH )XKH3HU JKHUBOTHDBIX VAEJIBHOR TIPORVKIIH - OT

THAPOGHOHTHI m n Heroyrnk

MomnoreHones, KoJOBPaTKH, NOJHXETH, 5 —1 [45]
OJIHTOXETHl

Hematoan 5,15 —1 [45]
Knapouepn 5,02 —1 45])
Konenoan 3,24 —1 [45]
Amdunons 1,22 —1,76 [45]
JBycTBOpYaTHE MOJLIIOCKH —1,69 [1
JIHYHHKH XUPOHOMHJ 3,83 —1,05 [12

Jaunnsle 06 yaeabHOH NPOAYKUHH yAOGHO HCHOJb30BAaTh AJsS CPaB-
HHTEJIbHBIX uesnell. HanoMHHM, ur0o yZesibHasl NPOAYKIHA 3aBHCHT OT
YCJIOBHH BHelllHe# cpejbl, B YaCTHOCTH OT TeMIlepaTyphl. DT0 Heo0Xo-
JAHMO YYHTHBATh NpPH pacyeTax NPOAYKUHH NONMYJASUHi Pa3JHUHBIX
JKHBOTHBIX B KOHKDETHbIE MOMEHTH BPEMEHH M OIpejesIeHUH Ha HX
OCHOBE HHTErpajbHOH MNPOAYKIHH 3a IPOJOJKHTENbHBIE TepPHOIN
BpeMeHH, B TeyeHHe KOTOPHIX YCJIOBHA BHELUHEH cpefibll MOTYT Cylle-
CTBEHHO M3MEHATHCH.
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[Ipu6auKeHHas OLEHKA IPOAYKIHH MOXKeT OblTh NOJyveHa ¢ TO-
MOIIBIO TaK Ha3LIBAEMOro (uauosozu4eckoeo meroda. Pacuer MpOAYK-
IMH C TOMOWIpI0 3TOrO MeToja BO3MOXEH B TeX cayiasx, Koria
W3BECTHH TPATH JKHUBOTHHX Ha o6MeH (R) U uX COOTHOIIEHHE C NPOAYK-
umeil, onpenensemMoe K03(OUIHEHTOM HCNOJb30BAHHSA aCCHMHINPOBAH-
woit mumu Ha poct (Kz): Ko=P/(P+R), orkyna P=R[Ks/(1—K5)].

Bolno nmokaszaHo [92], 4TO y BOAHBIX 0eCrO3BOHOYHBIX XHBOTHBHIX
TpaTH Ha O6MeH M HPOJYKUHA 3a BEreTalHOHHBIH CE30H /M TOJ Ha-
XOAATCS MeXAy coboii B cleiyiollell 3aBHCUMOCTH:

R = (2,879 & 0,046) P,

OTKyJa P=R/(2,879+0,046) xJlx/m%

3T0 paBeHCTBO MOKA3LIBAET, UTO 3HEPreTHUCCKHH IKBUBAJEHT NPO-
AYKLUHH TONYJAIHH B CPEAHEM COCTABJISET OKOJIO !/s sHeprHH, paccen-
BaeMO#l KHBOTHBIMH B mpouecce o6Mena. M3 mpuBefeHHOTO PaBeHCTBA
JIeTKO PACCUHTATh, 4TO cpefnee 3Hauenue K;=0,26 u B 99 % cJayuaeB
cocrasaser 0,22—0,30. Takum o6pa3oM, €cA¥ H3BECTHH TPaThl Ha
o6MeH M kos3(pduureHt Kz TO MOMXKHO OLEHHMTb CPEJHIOI 3a Ce30H
NPOAYKIMIO NONYJIAIHA XKABOTHBIX.

ITpumep pacuera. Paccuntaem TNPOAYKUHIO MONYJALHH MOJJIIOCKOB Sphaerium
suecicum w3 03. Kpyraoro 3a 1968 r. Cpeanssi macca OfHo#t ocobu B aToll momyJf-
LHH 32 BereTallHOHHHI ce30H pasya npuMepso 0,06 r. 3aBHCHMOCTB CKOPOCTH
O6MeHa y STHX MOJJIOCKOB OT HX Macch NpH TeMmeparype 20 °C onucbiBaercs ypa-
pHenueM Q=90,129 W08% mr O/u. C noMolblo 3TOH 32aBHCHMOCTH HETPYAHO DAcCHH-
TaTb, YTO MOJMOCK Maccoii 0,05 r motpeGuT 3a cytku 0,212 mr O, a npu cpeine
3a cesoH Temmeparype 15°C, ecam chenarb NONPABKY Ha TeMIepatypy (1,57),
—0,135 Mr O. Tparsl Ha OGMeH MOJJIIOCKA MAaccOH 0,05 r cocrasar 0,135-142=
=1,020 JIx, a 3a BereraunoHssilt ceson (120 cyT) —9230,5 Ox. Cpenuss 3a 3TOT
TIepHOJ, THCACHHOCTb MOJLTIOCKOB B 03epe cocTaBasda 316 sk3/mM2. CymMMapHHe 3a 370
BpeMA TPaThl Ha OOMeH MomyJsilHil MOJIIOCKOB COCTABJAMA 230,5-316=72,8 xJLx/M%
Cpensee smavenne K, 6mno pasuo 0,26, Taxum 06pa3oM, MOXKHO PaccyHTaTb MAPO-
AVKUMIO TONYJSUMH MOJUIIOCKOB B 3TOM 0O3epe 3a BereTallHOHHBIH ce3oH: P=
=Ko/ (1 — Ko) =17,4-0,26/ (1 — 0,26) =25,56 &Jlx/m?

Hpodyxyus pold .

TeoperHueckue OCHOBB PacuyeToB INPOAYKUHH NoNyJsinui pHb, HIH
PHOONPOAYKIMH, TAKHe XKe, KaK ¥ s GeCHO3BOHOUHBIX KHBOTHBIX.
OnHAKO 37lech HMEET CMBICJ CHEUHaJbHO OCTAHOBHTLCA Ha crocofax
pacuera pBHIOGONPOAYKUHH B CHJY CHELHQHYHOCTH KOJNHYECTBEHHBIX
ompejeneHuil OT[eJbHBIX JEMEHTOB CXeMbl pacuera. HIMeHHO B 3TOM
COCTOSIT PasMUMsi MEXIY KOJHYECTBEHHBIMH OLEHKaMH MPONYKUHH
6ecnO3BOHOUHBIX JKHBOTHHIX H pH6. K coxajeHHio, HEKOTOphle HCCJIe-
JOBAaTeNH, BKJAIBIBasi KAaKOH-TO OCOOBI CMBICA B TOHATHE PHIGOIPO-
AYKUHMH, ellle A0 CHX IOp OTOXK/ECTBJAIOT TAKHE MOHATHSA, Kak pri6o-
NPOAYKTHBHOCTb H PHIGONPOAYKUHSA, PHIGONPOAYKIUA H YJIOBH puib
NPHPOCT MXTHOMACCHi BEDKMBIIMX 33 TOA PHO U MPOAYKUHS pui6. Ta-
KO HeONnpaBJAHHBLIH MOAXOA NMPHBOAHT K BO3HHKHOBEHHIO NyTaHHILEL,
NPOTHBONOCTABJIEHHIO THAPOOUOJIOrHH pBHIGOX034ACTBEHHON HayKe H
CBHJIETeJbCTBYET 06 OTCTABAHHH NOCJeJHEH B HCCIELOBAHHH GHONOTH-
4eCKOH NPOAYKTHBHOCTH.
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PEIGONPONYKTHBHOCTE — 3TO CBOHCTBO NPOH3BOAHTL (MPOLYLHPO-
BaTb) 3a HEKOTOPOE BPEMs, HAlpUMep 3a TOJ, ONPefeJeHHOe KOJHUe-
CTBO OPraHHYeCKHX BEIUECTB B BHJAe NPOAYKUHH PHG. BbutoB pei6 co-
CTaBJsfeT OOBIYHO ONpEJe]eHHYI YacTb HHTErPaJIbHON MPOAYKIHH
pI6 K HMx 3amaca B BojoeMe. BenudunmHa BBLIOBA, B YaCTHOCTH, Ompe-
AesseTcsl BOSMOXKHOCTAMK OPYJAHH JIOBA, KOTOPBIE UCHOJB3YIOTCS HJS
BBIJIOBA DHIG B KOHKPETHBIX BogoeMaXx. OTOMXJAeCTB/ieHHe NPHPOCTa
MXTHOMACCHl BBIKHBIIAX 32 ToJ pel6 ¥ NPOAYKUUH PHI6 03HAuaer, uTo
IIPHHUMAIOTCS BO BHUMAaHHC He BCe BO3MOXKHBIE CBSISH B HXTHOLEHO3€
u sKocucTeMe. B 3TOM cayuae B KauecTBe HPOLYKUHMH PHIG, IO CYTH
Zies1a, pacCMaTPHBAETCs NPUPOCT TOJIBKO TeX PblB, KOTOpble OTMeUeHB!
HCCaef0oBaTeIAME B KOHIe rofa. IIpn sToM He yuuTBIBaercss mpHpocT
TeX phI6, KOTOpbie- OblM MMMHHHPOBAHBL 32 9TO BPEeMS B CHJAY pas-
JIHYHBIX NMPHYHH, CPefH KOTOPHIX HE MOCJAEAHEe MEeCTO IIPHHAIJIeKHT
HaOpuUMep napasutapHoMy GakTopy. ,

Ilponykuus momynsiuuH peiG, Kak U GeCIIO3BOHOYHBIX IKHBOTHBIX
npejcTaByser co0oi CyMMY NPOAYKUHE PbiG OTAeTbHBIX BOSpElCTOBi
Oco6eHnocTb pacueToB NPOAYKUHH PHOG 3aKiouaercs B TPYAHOCTH
OUpENe/ICHHS] YHC/IEHHOCTH PHI6 KOHKPeTHBIX BO3pacToB. PaspaGoraHbl
pas/uuHble CrOCOOLI OUEHKH aGCOMOTHON YHCIEHHOCTH PHIG, mMOApPO6-
HOC OIHCAHHE KOTOPBIX MOXKHO HAaHTH B CHelHaJbHON Jutepatype (cM.
[46, 82 u xp.]). Onnako HH OAMH M3 Pa3paGOTAHHBIX METONOB He
[03BOJISIET HEMNOCPEACTBEHHO ONPeJe/IHTh abCOMIOTHYIO YHCIEHHOCTh
pbi6, 0coGeHHO MJIaJIIHX BO3PAcToB. IIpH olleHKe aGCOMIOTHON YHCICH-
HOCTH PHIG MpubGeraloT K PeKOHCTPYKUUHM UYHCJIEHHOCTH MOJOLH, MOJIe-
JIHPYSA" NPOLeCCH CMePTHOCTH. 31ech Mbl He OyaeM MOAPo6HO pac-
CMaTpuBaTh CIOCOGBH PEKOHCTPYKUHH UYHCIECHHOCTH MOJIONH, MOJZUEpK-
HEeM JIHLIb, YTO Haubojiee pacHPOCTPAHEHHBIE M3 HHX BKJAYAIOT
pacyeT Ko3(PHUHEHTOB €CTECTBEHHOH (B MPOMEICIOBHIX BOAOEMAX 06-
efi) cCMePTHOCTH DHO OTAENbHEIX Bo3pacToB. IIpH ompejesieHHH KO-
9 (PUIHEHTOB CMEPTHOCTH OGHIYHO NPUHHUMAIOT, YTO NPH CTAGHJIBHBIX
3anacax pei0 YHC/JEHHOCTb HX OTAEJNbHBIX NOKOJEHHH Koae6aerTcss 0KOJIo
CPEAHEro 3HAYCHHA CJayYalHbBIM 00pasoM, a KO3(pQHIMEHTH cMepTHO-
CTH DHI6 HM3MEHSIOTCA B 3aBHCHMOCTH OT HX BO3pacra U-obpasno:
IOCTAaTOYHO BEJIMKHM B MJIAAUIMX BO3PACTHBIX TPYNNAaX, NOHHKAIOTCS
B CPEAHHX M CHOBA BO3pacraioT B crapuux. [as npaktuueckux pac-
YETOB IPeJJIOKEHO Cjenyollee ypaBHeHue [83]:

N;= NoeP” (t),
rae No-— HavaslbHAsi 4YHCAEHHOCTh TeHepauuH, N; — YHCJIEHHOCTH KO
BpeMenH ¢, Py (f)— noausom 1—3-ii cTemeny.

ITocTpoHB TeopeTHYECKHE JIHHHH PErpPecCHH cpelHell MHOrOJeTHe
YHCJICHHOCTH Pa3JIMYHBIX BO3PACTHBIX IPYNI B 3aBHCHMOCTH OT HX BO3-
pacTa, MOXKHO BBHIYHC/IHTb 3HAYEHHS TOJOBHIX KOIGD(HIHEHTOB CMepT-
HOCTH JUISL KaXKA0ro Bo3pacra (J;):

Je=1— Ny /Ny

Ilannbie 0 CKOPOCTH pocTa Macchl PG MOryr G6BITb Henocpei-
CTBEHHO IIOJIyYeHbl HA OCHOBAHHH PYTHHHOTO GHOJOTHUECKOrO aHaJjH3a
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pH6 B ynoBax. DTH JaHHBE XapaKTePU3YIOT CPEAHME SHAUCHHA H He
cBOGOIHB OT KOJIe6aHMil CKOPOCTH pocTa PG, BHISBAHHBIX H3MEHe-
HUeM BHEUIHHX YCJOBMH B pasHbple TOAB. IJTH KoJeBaHusl CTJIaXHBa-
JOTCS, ecu JJsl ONpeJeseRuss CKOPOCTH pPocTa phi6 pasHbIX BO3pacTOB
HCNOJB30BATh CPelHAe MHOrOJeTHHE 3HAUYEHHs, KOTOpble MOTYT 6BITh
[OJIyUeHBl B Pe3yJbTaTe COOTBETCTBYIOUIEH cTaTHCTHUECKOH 06paboTKH
HCXOIHBIX JAHHBIX H NMyTeM TOCTPOEHHSi KPHBOH pocTa PHO Ha OCHOBA-
HUK OMUCAHHS SMIMPHUECKHX NAHHBIX C MOMOMIbIO MOJeJIeH OHOrO 3
THIIOB POCTA JKHBOTHBEIX. PoCT MacChl MOAABJSIONIETO GOJILIITHHCTBA
BHJOB PbI6 MOXKeT OblThb OMHCaH S-06pa3Hoil KPUBOH H COOTBETCTBYIO-
muM el ypasHenneM. OmHako B MONYJANUSAX NPOMBICIOBBIX puib
06LIUHO He yAaercst OGHAPYXHTh PHO CTaplluX BO3pacToB, M KpHUBas
pocra cpeHeil 0co6H HMeeT BUj, napaGobl. Hcnonp3ysi cOOTBETCTBYIO-
liee ypaBHeHHe, ONMHCHBAlOIlee TOT HJM HHOH THI POCTa, HETPYIHO
BBIUHCJMTh CPeJIHHE MHOTOJIETHHE Maccy M MPHPOCTHl pHib pasHbIX
BO3pacTOB.

3Has UNCJEHHOCTh PHIO OTAEJNBHBIX BO3PACTOB H HX CpefHHH NpH-~
POCT, MOXKHO PacCuMTath NPOAYKIHIO puI6 no ypaBheHuio [83]:

J
Pt.t+1=AWt,t+1Nt—_:lWIt:,Ty

rae P 14, — NpofyKuusi priG B Bospacre ot ¢ a0 t+1, AW — cpennnfl
NIPUPOCT Macchl OfHOH ocobu 3a BpeMs OT t go t+1, J; — xoadou-
LMEeHT CMePTHOCTH phO 3a Bpems or ¢ po t+1. Iockoabky mpu pac-
yerax mepHox OT { 10 {+1 0OBIYHO COCTaBJAET TOJ, MOXKHO Olpele-
JIHTb IPOAYKUHMIO PHI6 KOHKPETHOH BO3PACTHOH I'PYMIBL.

Ecau NpuHATb, YTO NMOMYJAANHs PHO HaXOAHTCA B CcTabHABHOM €O-
CTOSIHEM, TO MOXHO AOCTATOUHO TOUHO PacCYHTaTh TPOAYKLUHIO PHIG
OT/IeJNbHBIX BO3PACTHBIX Tpynn 6e3 ydera KO3(QQHUHEHTOB CMEPTHOCTH
Ha OCHOBAHHH JAHHHIX O NPHPOCTE PbIO, SNHMHHHPOBAHHBEIX B Pe3yiib-
tate ecrecTBeHHOH cmeptHoctH [27]. IlpH 3TOM NpHHHMAETCHA, 4TO
CMEPTHOCTb 3aBHCHT OT BO3pacTa M A KaX0# BO3PAaCTHOH T'PYIIIbI
B TeueHHe rojia octaetcs moctosinHoi. Jas pacuera ucnojb3yeTcs yxe
M3BECTHOE HAM ypaBHEHHE

Pi i1 =AW 14 (Nt 4+ Nii)/2

OpHaKo TpH pacueTax 1o BTOPOMY crocofy A0JkKHA GHITh H3BECTHA
YHCJIEHHOCTH PHIO BCeX BO3PACTHBIX KJ1aCCOB.

JIJs1  PEKOHCTPYKIHMH YHCJIEHHOCTH MJaJIIHX BO3PACTHBIX TPYIT
B cTaGH/IbHOH TONYJSAUMM HA YPOBHE COBDEMEHHBIX 3HAHHI MOXKeT
GbITh MPHHATO, YTO H3MEHEHHe UHMCJEHHOCTH PHIG C BO3PACTOM MOAYH-
HAeTCS KCIOHEHUMAaJbHOMY 3aKOHY. B TakoM cjyyae BO3MOXHO HC-
NOJIb30OBaHKeE CAEAYIONIEro cnoco6a st ONHCAaHHs OJHOTO H3 Hanbosee
npoctex BapuaHToB pocTa. Crpoutcs rpaduk, Ha KOTOPOM MO OCH
abcuuce B JHHefinoM MacmTabe OTKJAajBBaeTcss Bo3pacT pHib, a Mo
ocH opAMHAT — B JorapudMHuecKkoM MaciutaGe H3BecTHaf HHCJEH-
HOCTb PHI6 Bcex BO3pacroB.. B ciyuae, ecau OTMeYaeTCsi SKCIOHEH-
IlHaJIbHOE YMEeHbIIeHHe YHCJIEeHHOCTH PhIO ¢ yBeJHUeHHeM HX BO3pacTa,
SMIUPHUECKHE TOYKH DAaClosaraloTcst OKOJIO NPSMOH JIMHHH, NPOXO-

79



Asiniefl Moj HeKOTOPHIM YryioM K ocH abcuucc. Ilepeceuenne stoét mps-
MOH ¢ 0CbI0 opanHaT OyAeT COOTBETCTBOBATH JOTrAapupMy UMC/ACHHOCTH
cerosieToK. JTH Ke JaHHbIe MOryT OBITb IOJYYEHB AHAJNUTHYECKH
¢ TMOMOIIBIO METOJa HAHMEHBUINX KBAaJPaTOB JJIf ONpPeAENeHHs mapa-
MQTDOB YPABHEHHUS 9KCIOHEHIHAALHOR QYHKUNH;

—aT
NT‘:NOe ’

rae Ny — 4YHC/IeHHOCTh CerosieTok, Ny — YHCIeHHOCTh puO BO3pacra T,
o — KOHCTaHTa YPaBHEHHS.

Ilpu pacuerax upoaykuuu pei6 ¢ nomompio P/B-xo3¢¢uuneHTOB
HeoOXOAHMO TOMHHTb, 4TO 3HAYeHus 3THX Ko3(pOPHuUeHTOB AJf @O-
HyJasiiiuii peI6 OXHOrO BHJAA M3MEHSIOTCS B IIHPOKOM JHANa30oHe H 3a-
BHCAT OT YCJOBHH, rJIaBHHIM 00pa3oM TPO(HUYECKHX, B KOHKPETHHIX
Bopoemax (ta6a. 20). [Tosromy ucnonssoBats P/B-kospdunuenTsr pis
pacueToB NMPOAYKIHH PHIO ciaelyeT ¢ oYeHp GOJMBLIOH OCTOPOIKHOCTBIO.

Ta6auma 20

3HAUEHHE P/B-KO3PPHUUHEHTOB JIS TIONYJSLIMFT HEKOTOPBIX MACCOBBHIX BHU-
JOB PblB B O3EPAX CEBEPO-3AIIAJA EBPOITEMICKOM YACTH CCCP (M3 [83])

Osepo ITnoTsa OkyHb Hlyxa Eput
KemuyxkHoe {oaurorpodroe ¢ npusua- | 0,57 0,82 1,05 0,75
KaMH Me30TpoduH)
Benoe (MmesorpodHoe) 0,95 1,18 0,78 0,59
PaukoBo (Me30oTpodHOE € IpH3HAKAMH 0,93 0,37 1,00 —
AHCTPOQHH)
KpuBoe (MesoTpodroe ¢ npu3HaAKAMH 0,56 0,69 0,48 0,50
3BTpouH)
UYepusasckoe (aBTpodHOE) 1,15 0,61 0,56 0,38
ComuHO (3BTpOGHOE C MpH3HAKAMH JH- 0,88 0,35 1,52 0,41
cTpodun)
Hemenen. (3BTpodHOE, € npH3HAKAMH 0,28 0,62 — —
ZHCTPODHH)
Cpennee 0,75 0,66 0,90 0,49

3naueHHst cpefHux P/B-ko3bGHIHEHTOB A/ OT/ENbHBX BHAOB PO
OTpaxaioT ux BHIOBYIO cineuuduky. Tak, HampuMep, A UILYKH, IO-
TPeOIAIOLIEH BHICOKOKANIOPHAHYIO KHBOTHYIO IHILY M BeAyLEH MaJo-
MOJABHAKHbBIA 06pa3 XKH3HH, XapAKTePHH BHICOKHe 3HayeHus P/B-ko3d-
(HUHEHTOB.

DHU3HOMOTHYECKHH METOJ HCHOJb3YeTCs U AJsi pacuera NPOAYKIHH
pbi6. OnHako 3HaueHHST Ky-KO3(QUIHEHTOB CHJIBHO 3aBHCAT OT YCJO-
BHi Hary/a pbi6 H CBA3aHHBIX C HHMH H3MeHEHHH CKOPOCTH HX pOCTa.
B pesyabrate sHauenus kosdoumuertos K Ansf ogHOro BHAa PpHIG
pasqHYaloTCs He TOJbKO B OJH3KHX [0 YPOBHIO Pa3BUTHA KOPMOBOH
6a3bi o3epax, HO M B NpejfejaXx ONHOrO 03epa B pasHbe Trofdl. Tax,
no nanubiM I'. II. Pynenxo [83], K,-xosh¢HumeHTs MOTyT pasiu-
YyaTbCs B MOJOOHHX caydasx B 3—4 pasa. HeTpyaHo ompenenuts, yTo
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IPH 3TOM 3Ha4YeHHs NPOAYKUHH PHIO, pacCUHTaHHBle C IOMOWBIO (H-
3HOJIOTHUECKOTO Meroja, OyAyT pasauyathes B 5—6 pas. [Toatomy
HCIIOJIb30BATh 3TOT MeETOJ AJsl PAcYeTOB INPOAYKUHMH PHIO6 caenyer
BecbMa OCTODOXKHO. B T0 Xe BpeMsi HeoOXOAMMO NMOAYEPKHYTb, 4TO,
B OTJUYHe OT PBHIG, GEClO3BOHOUHHIE XKUBOTHHIE pearHpyioT Ha H3Me-
HEHHe KODMOBBHIX YCJAOBH# B [epBYI0 ouepelb H3MeHeHHeM IJIOLOBH-
TOCTH, a He CKOpOCTH pocta. [loatoMy 3mavenuss Ky i nonyasinuf
6eCI03BOHOYHBIX XKHUBOTHBIX ONPefe/IAIOTCA TVIaBHBIM 00pa3oM uX pas-
MEDHO-BO3DaCTHHIM COCTaBOM, H B JAHHOM CJAyuae UCIOJb30BaHHe H-
3HOJIOTHYECKOT0 MeTOJAa AJsl pacueToB NPOAYKIHH INONYJALHH 3THX
XKHBOTHHIX OKa3blBaercs Gosiee onpaBiaHHbIM. OZHAKO ¢ y4eTOM BO3-
MOKHBIX TOTPelllHOCTEH, 3TOT MEeTO[| BCe XKe MOMKHO HCIOJb30BaTh A4
NOJy4eHHs] OPHEHTHPOBOUHHIX OLlEHOK NPOAYKIHH PHIO.

NPOJYKIHNS BHMOIEHO30B

C nosunuii NPOAYKHUOHHOH THAPOOGHOJOrHH OUOYEHO3 MOXKHO OIlpe-
IeJIHTh KaK CHUCTEMY, COCTOSLIYI0 H3 IONYJASLHH KHBOTHBIX PasHBIX
BHIOB, JIOKAJM30BaHHYIO BO BPEMEHH H B MPOCTPAHCTBE H XapaKTepH-
3YIOILYIOCH HEKOTOPOH BHYTPeHHeH CTDYKTYPOH H B3aHMOCBA3SIMH
MEXy MONyJsINHAMH BXOJASNIHX B Hee BHJOB, CpelH KOTOPhIX Haub6o-
Jlee 3HaUUMBL TpOodUUeCKHe.

Onpenesnenne NpoAyKuHHd OHOIEHO30B KHBOTHBIX — OAMH W3 HaH-
6ojiee CHOXKHBIX H HaHMeHee H3YYEHHBIX BONPOCOB IIPOJYKUHOHHOH
ruApoGHOJOTHH M 3KOJOTHH B LeJoM. B coctaB GHOLEHO30B BXOIAT
MONYJISI[HH XKHABOTHBIX Pa3HBIX BHAOB, KOTOpHE B HauboJsiee MpoCTOM
caydae MOApPa3fensIoOTCA Ha ABa TPOOHYECKHX YPOBHSA: HEXHIIHBIX H
XHIIHBIX JKHBOTHHIX. YacTh NpPOAYKUHH OTAENBHBIX NONYJAAHHH MO-
TpebisieTcs BHYTPH OHOHEHO3a BXOAAIMIMMH B HETO XHIIHHKAMH, a
4acTh H3BIMaeTCH H3 Hero, HanpuMmep norpebiasiercss prbaMmu, He BXO-
JSIMHMH B COCTaB LaHHOrO OGHOLEeHO3a.

[IpuMeHHTeNBHO K 3HEepreTHUYEeCKOMY OaJlaHCy CHCTeMBl 4acTh NPO-
JAYKUUH HEXHUIHBIX XKHBOTHBIX, H3bIMaeMOH XHINHHKaMH, BXOASIIHMH
B coctaB OHONEHO3a, MOXKHO NPHPaBHATh K KOJHYECTBY ACCHMHJIHPO-
BaHHON HMMH NHHIH, TAK KaK He yCBOEHHAas XMIIHUKAaMH MHIIa BHOBb
monajaer B KPYroBOPOT BelleCTB H 3aKJIOYeHHAs B HeH 3Heprus
ocTaeTcs B CHCTEME.

OueBHAHO, YTO 4YaCTh SHEPTHH ACCHMHJIHPOBAHHON XHIIHHKAMH
MUIH paccenBaeTcs B mpouecce Mera6osnama. CorsacHo o6ueMy
onpejieNleHHI0 MPOAYKIHH, TPOAYKiHS Guonexosza (Pp) Moxer OHITH
NpeacTaBjeHa KakK PasHOCTb MeXJY NPOAYKUHEeH HEeXHIIHBIX XHBOT-
HHIX, BBIPAXEHHOH B €IMHHUAX SHEPrdH, M 3SHEPTHeH, pacceHBaeMoH
XAUHUKaMH B npouecce o6MeHa:

=Pi+Pp,— 4,

rae P; — NpojyKi¥si HEXUIHHBIX XKHBOTHBIX, Pp — NPOAYKUHS XHIIHU-
KOB, Ap — acCHMHJMpOBaHHAasd XHUIIHHKaM{ numa. [IpuHAB Bo BHHMA-
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uue, uto Ap =P+ Rp, e Rp — TPaThl XHUIHBIX KXKHBOTHBIX Ha O0MeH,
noJy4yaem

szpf—Rp.

IlpuBeseHHbIE COOTHOLIEHHS CIPaBEAJHBBl H JAJs KOJHYeCTBa Be-
HIECTB, NPOAYUUPOBAHHBIX 34 JJIMTE/IbHBIH NEePHOJ BPEMEHH.

B 6osee y3KoM cMEIC/E€ NMPOAYKHHIO OHMOLEHO3a KHBOTHHIX paccMa-
TPUBAIOT NpPH ONpejAeJeHUH NPOAYKIHH O6HoMacchl KOHKPETHHIX BHAOB,
HOCTYTHOH IJIsi HEHOCPEeACTBEHHOro NOTPeOJIeHHs] XMIIHUKAMH, He BXO-
AsIIMMH B COCTaB JdaHHOTO coobumecTtBa, Hanpumep poibamu. Torzna

Py=P;+P,—C,,

rae Cp — palMOH XHUIHHKOB, BXOAAILIMX B cOCTaB GHOHEHO3a.

[Tocnennee paBeHCTBO LIMPOKO. IPHMEHSAETCH Ha NpakTHKe HNPH npo-
BefeHHu ruapobuonorudeckux ucciaepopanuii B CCCP, ocobenno npu
OlleHKe KOpMOBOi#l 6a3bl a8 pb6 B BojoeMax. PaccuMTaHHYIO TaKuM
06pa3oM MPOAYKIHMIO Y4acTO HA3bIBAIOT UUCTOH HJH peaibHOH MPOAYK-
Huef GHOLEHO30B HJIH COOOIIECTB KHBOTHHIX. OfHAKO HeT ocHOBaHuM
BBOJHTL HOBBIE€ JONOJHUTENLHbIE TEPMHHBI W TeM C4AMBIM BHOCHTH
JHIOHIOK MOYTAHHIY B HOHATHE NIPOAYKUMH. Kak yxke ToBOPHJIOCH
paHee, MPAMEHUTENLHO KO BTOPHYHOH NPOLYKIHH HET OCHOBaHH# pas-
JHYATh BAJOBYI0O H YHCTYIO MPOAYKIHIO, TOCKOJBLKY, O ONpeAeJdeHHIO,
BTOpHUHAsl TNPOAYKIUS NPEeACTaBisieT co00fi MMEHHO UHCTYIO HPOAYK-
muo. Takxe He HUMeeT CMbICJa HA3HBATh 3Ty NPOAYKIUIO peanbHOH,
TaK KaK KaKylo-1H6O0 HepeaJpHYI NPOAYKIHIO MPeACTaBHThL cebe He-
BO3MOXHO. [losTOMy TpH pacyerax ciaeLyeT PaccMaTpHBaTbh NPOCTO
IPOAYKIHIO OHOLEHO30B UJH COOOLIECTB HHBOTHBIX.

ABTOpH OMHCAHHOTO METOAA ONpejeseHdsl NPOAYKUHH OHOLEeHO3a
[35] mpemocTeperaloT OT NepPeoLEHKH erTo 3HaueHus. Jleno B TOM, UTO
BEJHYHHBl, YUHTHIBAEMBIE HOPH OIEeHKe NPOAYKUHH OHOUEHO3a, HpH
HCIOJb30BAHNH JIJIsl PeIleHHS BHILIENPUBEIEHHOTO DaBEHCTBA CYMMH-
pytorcsi. [Tosromy omubka MOJYyUeHHOTO 3HAUEHHS NPOAYKIHH NPEBH-
maer omubku caaraeMbix. CyllecTBeHHYIO TPYAHOCTh INpeACTaB/AET
yCTaHOBJIEHHE HCTHHHOM POJIM XHINHBIX U HeXHIUHHX JKHBOTHHIX B CH-
cTeMe, ornpejesieHHe THIOB IHTAHHSA H COCTABA IHINM OTJAEJbHBIX BH-
JI0B, TAK XK€ KaK H HCTHHHBIX 3HaYeHHH AacCHMHJSALMH H DPaIlHOHOB
B YCJOBHSIX KOHKPeTHHIX BOL0eMOB. [locTaTrouHO A0CTOBEepHbIE 3Haue-
HHS TPOAYKIHH GHOINEHO03a B KaX/O0M KOHKDETHOM cjyuae MOXHO TO-
JYUYHTh MOCJe TIIATeJLHOro H3ydeHHsl TpoduuecKHX cBsized U Tpodu-
YecKO# CTPYKTypH GuoueHosa. IIpn stom HeoOXOAHMO HPHUHMMATbh BO
BHHMaHHe, YTO HEKOTOPHIe BHAB BOAHBIX JKMBOTHHIX MOTYT HU3MEHATH
THUI NHTAHHSI B OHTOTEHEe3e NPH HCUEe3HOBEHHH KaKoro-1u6o BHAA NHINU
HJIH PE3KOM YMEHblIeHHH ee KoJHYecTBa. Tak, HaIpUMep, OTIe/bHEE
BHAB BOJHBIX JHUHHOK HACEKOMEIX, OOBIYHO NHTAIOIHecs KHBOTHOM
nuiiel, TpH ee HeJOCTATKe JIETKO Ne€pPexoiaT Ha moTpebJeHHe AeTPHUTA,
T. €. HX CJelyeT CUHTaTh DaKyJIbTATHBHBHIMH XHUIHUKAMH.

CoofmecTBa XHBOTHHX IJIAHKTOHA WJaH GeHTOCAa B LEJOM B KOH-
KPETHOM BOJOEeMeé MOXKHO paccMaTpHBaTh KaK COBOKYNHOCTH OT/eJib-
HBEIX GHOIEHO30B C ONpefleJeHHHMH TPOhHUeCKHMH YPOBHAMH. 3aKOHO-
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MEPHOCTH, XapaKTepHble AJs1 OHOLLEHO30B, MOI'YT GHITh pacmpocrpa-
HEHBl Ha BCe COOOLIECTBO 300MJIAHKTOHA HJIH 3006eHTOCA.

OHeprus, nosyuaemas ¢ mnuimed HEeXHINHBIMH KHBOTHBIMU COO6-
mecTB (Hx paunoH Cy), npeactaB/ser co6oi 3HEpPrHI0 HAa BXOJe Tako#
CHCTCMBI, B TO BpeMfl KakK NPOAYKIHS OHOLEHO3a HJH CooBmecTBa
HKHBOTHBIX — 3TO TOJIe3HAS SHEPTHUS HA ee BBHIXOJe.

YpaBHenne GasaHCa 3HePTHH /5 GHOLEHO30B WU coobuiecTB XKH-
BOTHBIX MOXHO 3aITHCATh CeAYIOIHM 06pa3oM:

Cr="Py+ Ry +fs,
1P,
FAG

Puc. 20. 3asucumocts mpo-

Lykouu Gentoca P, 3a Bere-

TAUHOHHBIH CE30H OT cpeamefi

3a 3TOT Ke [1epHojJ GHOMAacCH A

B B osepax (1) u Bogoxpauu- L 5 t |
aawax (2) (us [2]). -1 0 7 2 yh

rae Ry — 5HEpPrus, HCHONb30BAHHAS KUBOTHBIMH COOGIICCTBAMH Ha
3HEPreTHUeCKHH OOMeH; [, — 5Heprusi, BLIBOAUMAs BMeCTe C (eka-
JHAMH,

B osepax ‘M BOZOXpAaHHIMIIAX yMepeHHBIX UWHPOT NPOAYKIHS
(xJlx/M?), cosjaBaeMast JOHHBIM HaceleHHeM 3a BeTeTalHOHHBIN
CG30H, HEHOCPEACTBEHHO 3aBHCHT OT CpelHell 3a 3TOT NepHox GHO-
mycesl KuBOTHBIX (kk/M2) (puc. 20):

Py = (2,198 + 0,496) B. (41)

s ypasuenus (41) caegyer, uto NPOOYyKUHA coobuiecTB GeHToca
32 BEreTalMOHHBIH Ce30H NPAMO MPONOPUHOHAJNBHA HX cpenHeli 6GHo-
Macce 3a 5TO e BpeMsA H NPEBBIILAET ee NPUMEPHO B 2,2 pasa, T. e.
P/B-K030dHIMEHT 32 ITOT MepHOA A5 PA3HBIX BOJOEMOB MOMKET OBITh
MPHHAT paBHBIM 2,2. [IpHHEMAs CPENHIOW MPONOMKHTEIbHOCTL CE30HA
paBHoi mpuMepHo 150 cyT, nonyuaem cpentee 3HaueHHe yAeJbHOH mpo-
ayguuu — 0,015 cyr!. .

Yneavnas npoxyxuusi coobumectBa wanm GHOLEHO3a JOHHBIX XHUBOT-
HBIX, KPOME BCEro npoyero, 3aBUCHT OT COOTHOLICHUS KHBOTHBIX C BbI-

COKOH M HH3KOH KaJOPHAHOCTBIO, B YACTHOCTH JIHYHHOK XHPOHOMHJ H

MOJITTIOCKOB.
OpHeHTHPOBOUHAS OleHKA MPOAYKIHH GHOLECHO30B HAH COOGIIECTB

KHBOTHBIX TIJIAHKTOHAZ M 0EHToCa MOMKeT OBITh BBIIIOJIHEHA, TaKHM

£
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o6pa3oM, o AaHHBIM 06 YAeNbHOH NPOAYKUHH H cpenueil 6uomacce
JHBOTHBIX, COTJIACHO ypaBHeHHIO (41).

CaexyeT MOAYEPKHYTb, YTO TAKOTO POAa ONPEeAENEHHS MPOLYKUHH
6HOLEHO30B HJH COOOIIECTB MUBOTHBIX HCHOJB3YIOTCS AAA pacierd
fanaHca SHePTHH B BOJOEMax 3a BereTalliOHHbIM CE30H HJHW TOX. I}J‘lﬂ
KOPOTKHX HHTEPBAJOB BPEMEHH COOTHOIICHHS MEXIYy NPOAYKLUHEH H
GHoMaccoli Heo6si3aTesbHO OyAyT CJeNOBaTh, HampPHMeEp, YpPaBHEHHIO
(41). Jlas rtakMxX HHTepPBajOB BPeMEHH MNPOAYKIHA MOXET OHTh H
oTpHuaTenbHOl. OJHAKO CJelyeT MOCTOAHHO MMETb B BHIY, UTO EC/H
Mo pacueTy BbledaHHe, HAaNpHMep PHOaMH, NPEBBILIAET MPOAYKIHIO
KOPMOBHIX OPTaHA3MOB, TO 3TO JOJXKHO BHPA3UTHCH B yMEHBIUICHUH HX
61oMaccH K KOHLY HccJelyeMOro nepHoja BpeMenH.

[naBa 3

CTPYKTYPA U ®YHKIIHHU
COOBIIHECTB BOJAHDbIX )XMIBOTHbBIX

[IOTOKH 3HEPTHH B TIOIIYJAALMAX
H COOBHIECTBAX BOIHBIX )KMBOTHBIX

Tlpu usyuenuu 3¢¢PeKTHBHOCTH HCNOJAL30BAHHS 3HEPTHH HA OPTaHu3-
MEHHOM, MNONYJSIHOHHOM, OHOIEHOTHYECKOM YPOBHAX OpPraHM3M, IO-
nyasiiust ¥ OHOLEHO3 pPacCMaTpHBAIOTCS KaK CHCTEMBbl, CBs3aHHbBIE
TOTOKAMH 3HEPTHH ¢ BHEINHeH cpejoil. -

CpaBHeHHe KOJHYECTBA 3HEPrHH, aCCHMHJIMPOBAHHOH OTAEJbHBIMH
BUAAMH XKHBOTHBHIX, Pa3/IHYAIOIIHXCA [0 THIY pocTa, AepUHHTHBHOM
Macce, MPORONKHTENBHOCTH KH3HH MOMXKeT GBHITb OCYILIECTBJIEHO CPaB-
HeHHeM KyMYJSATHBHOro GajaHca HeprHH 3a BPeMs Pa3BHTHS XKHBOT-
Hblx. IloHsiTHE KyMyJaSiTHBHOTO GaJslaHca 3HEPrud ObLIO0 NPENJOKEHO
Kanekorckum [115]:

C.=(P.+ R.)/e= Ao, -
raie Ce, P;, Rc, Ac — cyMMapHble (KYMYJSITHBHBIE) pallMOH, OPHPOCT,
TpaThl Ha OGBEM H AaCCHMHJSALHS COOTBETCTBEHHO 3a BpeMsl KH3HH
JKHUBOTHOTO.

KyMyJsiTHBHOe 3HAYeHHe ACCHMHJIHPOBAHHOM SHEPTHH JKHBOTHHIMU
PasHBIX BHJIOB 3a MOCTJapBaJbHBIA (NMOCTSMOGPHOHAJLHBINA) NMEPHON HX
passutusi (Ac) ¥ ux neduHuTHBHAs Macca (W;) HaxoZATCS MeXAIy.
co60oii B MpsAMOH 3aBHCHUMOCTH (pHc. 21):

A.=1(2,500 = 0,097) W ,. (42)

M3 ypaBnenus (42) caeayer BaxKHbI ¢ OHOJIOTHYECKOH TOUKH 3pe-
HHSA BHIBOA O TOM, YTO Pa3HbIe IO CHCTEMATHYECKOMY INOJOXKEHHIO, Je-
(HHHUTHBHHIM pPa3MepaM H NPOJOIKHTENbHOCTH MXKH3HH MHOTOKJETOY-
Hble O€CHO3BOHOYHBIE 32 MepHOJ Pa3BHTHA aCCUMHJHPYIOT OXHHAKOBOE
KOJIHYECTBO HEPrHH B pacueTe Ha SHEPreTHUYEeCKYIO IeHHOCTh eJHHHIIL
HX Ae(DUHUTHBHOH Macchl. B cpeiHeM KOJHYeCTBO aCCHMUJIMPOBAHHOH
HMH 33 3TOT NePHOJ 3HePrHH NPHMepHO B 2,5 pa3a NpeBbILIAET IHEP-
reTHYECKYI0 HEeHHOCTh HX Ae(QHHATHBHON Macchl, ‘

HedunuruBnas mMacca npeicrasisier co60f HIPHPOCT MAaCChl XKHBOT-
HBIX 3a mnepuop ux passutus (P:). Tlosromy, ucnonn3ys (42), ue-
TPYAHO ONPEAEJHThb, YTO CpefHee 3HaUeHHe KO3hdulueHTa K, 3a 3TOT
nepuof (Ky=P/Ac=Wg/A,) onHHAKOBO AJisl KHBOTHBIX Da3HOrO CH-
CTeMaTHYeCKOTO M0JI0KeHHs! 1 paBHO 0,4. DTO CBUIETENBCTBYET O TOM,
4TO B CPEJHEM B TeudeHHe JKH3HH KHBOTHHe pacxoayior 40 % accu-
MHJIHPOBAHHOH 3HePrHM NHMIIM HAa MPOLECCH pocTa (MaacTHUeCKHi
ob6Men), a 60 % pacceuBalOT B Npoleccax 3HEPreTHYECKOro obmeHa.

[Torok sneprum B 6HOLEHO3aX BOAHBIX KHBOTHbIX (Ap) npeacras-
Jasier co60H cyMMy MpoAyKUMH coobmectBa (Pp) H cyMMapHBIX TpaT
Ha 06MeH y BCex XKHBOTHHIX (Rp), BXOASLIMX B €ro COCTAB.
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[Totox sHepruu 3a BererallHoHHBIH ce30H A, (xJIxk/M2?) B momyus-
UMSAX JAOHHBIX MKHBOTHBIX H IJIAHKTOHHBIX PakoOOPa3HBIX MPONOPIHO-

/

_4 -
Puc. 21. 3aBHCHMOCTb SHEPTHH, acCCHMHJIHPOBAHHOH 3a IEPHOJL HOCTaMOPHOHAIBHOTO
paseurus A, OT SHepreTHieckoil uewHocrd ux fedumunrusHo#l Macest Wa (us [3]).

{ — Cladotanytarsus mancus; 2 — Procladius nigriveniris; 3 — Gammarus lacustris; 4 — Sphae-

rium suecicum; 5 — Pisidium crassum; 6 — Unio tumidus; 7, 8 — Idotea baltica; 9 — Semacepha-

lus vetulus; 10 — Tribolium castoneum; 11 — Lestes sponsa; 12 — Asellus .aq'vatwus; 13, 14 —

Bosmina longirostris; 15, 16 — Holopedium gibborum; 17 — Daphnia_longispina; 18 — Plectus

palustris; 24 — Pontogammarus maeoticus; 25 — Pyrrhosoma nymphella; 26 — Lymnaea palust-
ris; DITpUXOBBE JIHRHMER — AOBEPUTENbHbIE HHTepBanp (p=0,95).

HaJjieH ux cpelHeli 6MoMacce 3a TO XKe BPeMs H IIPEBHIIIAET €¢ B Nep-
BOM cJyuae MOYTH B 5, a BO BTOPOM — GoJiee yeMm B 40 pa3 (puc. 22):
i .

A, = (4,864 =+ 0,549) B 1as 1OHHBIX mnaomuxl, (43)

i

A, = (45,500 4= 1,699) B s pakoOOpasHHIX MJIAHKTOHA. (44)

! TIpuBefeHbl Takke 3HAYEHHS| [OTOKOB SHEPTHM M CpelHHX GHOMAcC JJd momy-
AsLui  ABYX BHIOB Hasemusix wusonon (Armadillum wvulgare, Porcellio scaber).
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[Mockonbky Ky=P/Ap, otkyna P=A,K,; pasaeans obe uacTH
3TOr0 paBeHCTBa Ha B, NoJayYuM

P/B=(4,/B) K.

Taxum o6pasom, kospduunentsl P/B u K, naxoaarcsa Mexpy co-
60#l B NMPAMOA 3aBHCHMOCTH M CBf3aHbl YIEJNbHHIM MOTOKOM SHEpTHH
depe3 nonyssanuo (Ap/B).

1 1 1
2 0 7 2 4§

Puc. 22. 3aBucumocrs notoka sHeprun Ap 3a ce30H OT cpefHel 3a ce3oH GHoMacch B
' (a3 [3]).

a — AoHHBle XusorHble: | — Modiolus demisus; 2, 3 — Scrobicularia plana, 4 — Pectinaria califor-
niensis; § — Armadillum vulgare;, 6 — Carolina herfordi; 7 — Ligidium japonicum; 8 — Porcellio
scaber; 9 — Neophilaenus lincatus; 10— Chironomus anthracinus; 11— Glyptotendipes paripes;
12 — Heterotrissoladius oliveri; 13 — Lauterbornia sp.; 14 — Pseudodiamesa arctica; 15 — Tris-
socladius sp.; 16 — Strongilocentrotus drobochaensis; 17, 18 — Sphaerium suecicum; 19 — Pisidium
crassum; 20, 21 — Gammarus lacustris; 22, 23 — Pontoporeia affinis; 24—26 — Bivalvia, no6epexpe
AMepuxu; 27—29 — Scrobicularia plana; 30, 31 — Tellina tenuis; 32 — Chironomus plumosus; 33 —
Ch. anthracinus; 35— Balanus improvisus; 36 — Uca pugnas;, 37 — Littorina irrorata; 38, 39 —
Pyrrhosoma nymphella, 40 — Pila globosa; 6 — nnankrounsie paxooGpasumie: [ — Diapfomus gra-
cilis; 2 — Limnocalanus macrurus; 3 — Moina rectirostris; 4 — Daphnia pulex; 5— Copepoda;
6 — Epischura baicalensis; 7 — Macrohectopus; 8, 9 — Eudiaptomus graciloides; 10— Daphnia
ambicua; MTPUXOBble JHHAH — AOBEPUTENbHLIE HHTEpBaabl (p=0,95).

B pacudere 3a rox uJaM BereTallHOHHBIA ce30H Koahduuuent K, nas
MOMyJIsILHfl MOHHBIX JXHUBOTHBIX, KAK H3BECTHO, B CPeJHEM COCTaBJIACT
0,26 nu B 95 9% cayuaeB He mpesnuiaer 0,22—0,30. ITpuuss 3tH 3Ha-
yeHusaA Ky, u3 ypaBHeHHs (43) JIETKO Omy-edelnTh, YTO CPeJHEe 3Haue-
Hue P/B-ko3¢duitueHTa 3a BereTallHOHHBIH CE30H JJi HEKOeH cpenHed
IONYJSUHH TOHHBIX XKHBOTHHEIX cocraBiasier 4,864-0,26=1,27 u B 95 %
cayuaeB HaxoAuTcs B npefenaax 1,03—1,48.

ITockonbKy Cpefin H3YYeHHBIX OBUIM HOMYJASIIHH JOJTOXHBYIIHX
(10 HEeCKOMBKHX JIeT) ABYCTBOPUYATHIX MOJJIOCKOB H KOPOTKOXHBYIIHX
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{HECKOJIbKO MecsieB) HEKOTOPBIX BHJOB JIHUHHOK HAaCeKOMBIX, NpH-

sejennnle 3navenust P/B-xko3dPuiueHTOB BHOJNHE DealbHHL.
CocraBpJasiionide NMOTOKA HEPrHH B OGHOLEHO3aX BOAHBIX XUBOTHHX

<Bfi3aHbl Mexay coBoi BIOJHE ONpeae/aeHHOH 3aBUCHMOCTBIO.

lghy
T 20

/

Puc. 23. 3aBucumocts npoAyKuHE P, 3a ce3oH OT TpaTr Ha o6MeH Rp 3a Ce30H B CoO-
oBLIecTBaX JAOHHHIX MHBOTHEIX B DAasHHX Bomoemax (u3 [3]).

1—3 — 03. Xonuuxa, 4— o03. Kpusoe, 5 — 03. 3enenenkoe, 6 — 03. JIPHBATH (C YYeroM KDYRHHIX
MOJIIIOCKOB), 7 — TO JKe 6e3 HX yuera, 8—I0 — pasHbie GHOLeHO3K 03. OHexcKoro, [I—I4—To Xe,
.03. 3entexenxoe, !5 — 1o ke, 03. AKyAbKHHO, [6 — os. Kpacuoe, /7 — oa. Hapous, 18 — 03. Mscrpo,
19 — 03. Batopun, 20 — KHeBcKOe BONOXpPaHHJIHILe, 2/—23 — GuoneHosul p. Hxkopi, 24 — 03. XapGedt.

B 6uoLeHO3axX NOHHBIX XHBOTHBIX, PA3/IHYAIOUUXCA O CTPYKTYPpE,
BHIOBOMY COCTaBY M HACEJSIOUHX Pa3jIHYHbIE IIO THNY H reorpaduue-
CKOMY TMOJIOXKEHHI0 BoAOeMH, npoaykmust (kIx/m?) GuoumeHo30B 3a
BETCTAIlHOHHLIA CE30H MPOMOPUHOHANIbHA KOJHYECTBY 3SHEPrHH, pac-
ceHBaeMOll HMH 3a TO xe BpeMms (puc. 23) [92]:

Py =1(0,249 + 0,052) R;. (45)

Jlas coobilecTs XKHBOTHHIX 300IIAHKTOHA 3Ta 3aBHCHMOCTb ONHCHI~
Baercsi ypaBHeHueM [49]

Py, = (0,323 + 0,039) R;. ' (46)

Cpennue 3sHaueHHsi B ypaBHeHHsx (45), (46) nocratouno OJHU3KH, H
C BepOSITHOCTLIO 95 9 HX pasyHUHs CTaTUCTHYECKH HeJOCTOBEPHEL.

[To anajorHH ¢ NOMYJSIIHAMY BBeAeM AJs1 OHOLEHO30B INOHATHE:
Kospduurenta 3PQPeKTHBHOCTH HCIOJNB30BaHHS aCCHMHJAHPOBAHHON
SHEPTHH Ha co3jJaHHe NPOLYyKUHH OHOLEeHO3a HJIH 3PPeKTHBHOCTH IIPO-
AYUHPOBaHUSA, GJIH3KOro N0 cMBCAy K Koapduuuenty Kso: Kop=
=P/ (Pp-+Rp). Paznuune Mexay Ko aasg nonyiadiuuit # GHOLEHO30B.
COCTOHT B TOM, UTO NIPH pacueTax NPOAYKLUHH OHOLEHO30B yUYHTHIBAETCH
COOTHOLIEHHE B HHX 3KUBOTHBIX, OTHOCSALIAXCA K PasHbIM TPOPHUYECKHM
YPOBHSIM, B TO BpeMs Kak B NONyJASUHSAX OOBLIYHO IPHHHMAaeTcss BO-
BHHMaHHE TOJbKO HX pa3MepHasi HJM BO3pacTHas cTpykrypa. OaHaxo:
B MNONYJALHAX OTAEJBHEIX BHJOB OTMeYaloTCs cJydYad KaHHOalH3Ma,.
YTO XapaKTePHO, HalpHMep, AJs HEKOTOPHX mnonyasuufi okyns. Ilpu
pacyerax NPOAYKUHH TaKHX MOMYJSAUHA CA€AyeT NPHHHMATb BO BHH--
MaHHe H HX TPOMhHUECKYIO CTPYKTYPY. e

[To ypaBuennio (45), Py/R,=0,249, oTKya HaxoLHM, UTO CpefHee:
3a BereTalHOHHHIH ce30H 3HaueHHe Ky paBno 0,20 u B 95 % cayuaes.
Jexutr B npegenax 0,162—0,243. AnajoruuubsiM o6pasoM Hu3 (46)
MOXKHO HOJIYYHTh, YTO JJist IJIAHKTOHHBIX XKHBOTHBEIX CpejlHee 3HaYeHHe:
Ky cocrasasier 0,24.

CyMMapHBle .3a BereTauHOHHBIA ce30H MOTOKH 3Hepruu (Kk/M?)
B OuOleHO3aXx GeHTOCA H 300MJIAHKTOHA B PAa3HBIX MO Xapakrepy H
reorpaguuecKkoMy INOJO0XKEHHIO BOJOEMaX HAXOAATCSA B NPSIMOM 3aBu-
CHMOCTH OT CpefHed 3a 3TOT NepHoj GHOMACCH KHBOTHHX GUOLEHO308.
(puc. 24), xoTopasi aNNPOKCHMHPYETCS! YPABHEHHSAMH

Ay =1(9,610 == 1,088) B a.s1 Genroca, , (47)s
Ap == (34,995 & 7,340) B 115 300TJIaHKTOHA. (48}

N3 ypaBuenust (47), (48) ciaemyer, 4TO NMOTOK 3HEPrHH B JOHHBIX
6uoneHosax mourd B 10 pas, a B IaHKTOHHBIX — B 35 pa3 mpeBbIllaeT:
cpenHIol0 OuoMaccy Ououneno3oB. [Ipu 3toM yaenabubiit moTtok (Ap/B)
B OHOIlEHO3aX 300IJIaHKTOHA B 3,5 pa3a GoJblie, yeM B GHOLEHO3AX"
6enTOoCa. :

Anasoruyso TOMy, KaX 3T0 GBUIO CIefaHO AJS NONYJSLHH, Onpe--
JIeIUM CpeJHHe 3a ce30H 3HaueHUus P/B-k03ddHUHEeHTOB A/ GHOIEHO--
30B Gentoca M naaHktoHa. IIpunsB Ky masi GeHtoca pasHbiM 0,2, a
A7 3oonnaHkrona pasHuiM 0,24, us ypaBHeHHH (47), (48) moayuum,.
yto P/B= (As/B) Ko ansi 3006enToca paBrO 1,92, a A5 300MJIaHK-
ToHa paBHo 8,4. Jomyckasd NpOLOJKHTENBHOCTh BEreTalHOHHOIG:.
Ce30Ha, KaK M panee, pasHoit 150 cyt, MmosyuaeM yAedbHYIO IPOAYK--
UMK AJs 6MOleHO30B GeHTOCAa M 300IJAHKTOHA cooTBercTBeHHo: 0,013:
1 0,056 cyr—!. Cneayer oTMeTHTb, YTO PAacCUHTAHHOE paHee APYTHMH
MeTOJaMH 3HayeHHE YAEeNbHOH NPOAYKUHH OHOHEHO30B GeHroca
(0,015 cyr!) okasajoch MPHMEPHO PaBHHIM NPHBEIEHHOMY.
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IIpakTHueckoe 3HaueHHe ypaBuenuil (47), (48) 3akaoyaercs B TOM,
4TO C UX MOMOILLIO BO3MOXKEH pacueT MPOAYKUHH OGHOLEHO30B BOIHBIX
JKHMBOTHLIX 110 yAEJbHOH NPOLYKUUH H U3BECTHOH 6HOMacce GHOLEHO30B
(Py=CyB). ITonyuennble 3Hauenus ko3¢pduuuentos K, 1s GHOLeHO-
30B MOTYT ObITb HCHOJNb30BAHBI /U PAcueTOB NMPOAYKUHH OHOLEHO30B
C MOMOLILbIO (PH3HOJOTHYECKOTr0 MeTojia. Bece 3T0 BO MHOroMm ynpomaer

I 1
1 2 148

Puc. 24. 3aBucAMocTb TOTOKA 3HEeprHH Ap 3a Ce30H OT CPejlHeH 3a 3TO XKe BpeMs
6uomacest B (u3 [3]).

a — coobuecTBa Gentoca osep: [—3 — GHoueHossl 03, Onemckoro, 4—7 — 1o xe, 03, Kpupoe, § —

TO Xe, 03. Kpyraoe, 9—12 ~— 10 ke, 03. 3enenenkoe, I3 — To ke, 03, AKyapkumno, [4—I[8 —To XKe,

03. Kpacnoe, 19 — 03. Hapoub, 20 — 03. Msictpo, 21 — 03. Batopun; 6 — coofuiecTsa paukoBOro

soomnaukToHa: [ — o3, Cesan, 2-—o03. Kpusoe, 3 — 03. Kpyrioe, ¢ — 03. 3eneHenkoe, 5 —

03. AKyJpKHHO, 6—9 — M. CeBan, pasnble rOpH3OHTH, [0—I3 — 03. Kpacnoe, pasHble roimpl, 14—

03. Hapous, 15 — 03. Mscrpo, 16 — 03. BatopuH, 17 — PrifuHcKkoe Bojoxpanuanme, I8 — os. Baiikan;
HITPHXOBbIE JHHHH — JOBepHTeNbHbie HHTepBasnl (p=0,95).

pacuersl npolykuud GHoueHo30B. OJHAKO 3TH METOABl PacyeroB Mpo-
JYKUMM MOTYT OHIThb HCHOJb30BAHB TOJBKO JJfA NpeABapUTENbHBIX
OLIEHOK TNPOAYKTHBHOCTH OHOleH030B. OHH MOryT OBITH TPHIOAHBI
TOJBKO B TeX CJydYasix, KOrJa HeT BO3MOXKHOCTH IPOBOIMTH Ha BOJOE-
Max pas3JiHYHble TMPOROJKHTENbHbBE, B TOM UHCJe M 3KCHEDHMEHTalb-
HBle, HCCJIEeNOBaHHs, a IOCTamJeHHBe 3ajayd He TPeOGYIOT BEICOKOH
TOYHOCTH OIIEHKH MPOAYKUHH GuomeHo30B. Hanbosee TouHbIe pe3yJib-
TaTHl MOTYT GBITh MOJYYeHB TOJALKO B pe3yJbTaTe H3yUEHHA DPOCTA
JKHUBOTHBIX, JHHAMHKH YHCJIEHHOCTH, Pa3MepHOro, MOJOBOTO COCTaBa
HOMYJAALH#A, CIeKTPOB IIHTAHUS OTIeJbHBIX BHAOB, HX PAlHOHOB H TPO-
tuyeckux cBsidell B 6HOLEHO3aX. ,

TMonmynsiuuu XKHBOTHBIX, XapaKTepH3YIOUIHecs, B YacTHOCTH, BO3-
pacTHOU, pasMepHOW, MOJOBOH CTPYKTYDPOH, Mpeincrasasior colGoi Go-
Jiee CJIOXKHYIO MO CPABHEHHIO C OPraHH3MOM CHCTEMY B3aHMOJIeHCTBY-
fouiux ocobeil. B 6uoneH03aX BOAHBIX XKUBOTHBIX, KPOMe TOTO, UMEIOTCS
Tpouueckue YpPOBHH MM TpOodHUYecKas ceTb, T. €. AJAS HHUX Xapak-
TepHa OoJlee CJOXKHAsg [0 CpPaBHEHHIO C MOMYJASLHAMH CTPYKTypa.
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Takum 06pa3om, B psiay 0co6b—IoNy asius — OHOIEHO3 HabJ0aercst
YCIOXKHEHHe CTPYKTYPHI CHCTeM. B HampaBJieHHH OT ocobu k Ouolue-
HO3y BO3pacTaer yIeJbHBI MOTOK 3HEPrHH H cHHXKaercs 3dexTus-
HOCTb HCIIOJIG30BAHHAS 3HEPrHH MHIIH, ACCHMUJIHPOBAHHOH KHBOTHBIMH,
Ha POCT H TPOAYKUUIO. 3HaueHHe KyMMYJsTHBHOrO Kosdduuunenra Ky
3a BpeMs KU3HU 0coOM paBHO npuMepHo 0,4, 1s MOMyJAsllMH JOHHBIX
JKHBOTHBIX B CPeJHEM 3a BereTallHOHHBIH CE30H 3TOT Ko3()GhHUMEHT He
npessimaer 0,26, a 175 6uonenosos 6enroca — 0,2,

M3yuenue NOTOKOB 3HEPrHH Ha pPasHLHIX YDOBHAX OpPraHH3allM{
JKUBOTO I10KA3aJ10, YTO YCJOKHeHHe OGHOJIOTHYECKHX CHCTeM COINpPOBOXK-
JlaeTcsl yBeJHYeHHeM YJeJbHOro MOTOKAa SHEPrHH U yMeHbUIeHHeM 3(0-
(beKTHBHOCTH HCIIOJIb30BAHHUA KUBOTHHIMH Ha 00pa30BaHUE NPOAYKUHH
SHEPTHH, 3aKJ/JAIOUECHHOH B aCCUMHJIMPOBAHHON MHIILE.

CTPYKTYPHBIE U ®YHKIIHMOHAJIBHLIE XAPAKTEPHCTHKH
COOBLIECTB BOOHBIX )KMBOTHbBIX

CucreMa Kak efuHOe lLejoe, QYHKIHOHUPVIOUIee 6Jarogaps B3auMO-
JeHCTBHIO OIlpefesleHHBIM 00pa3oM OpPraHH30BAHHBLIX 3JEMEHTOB, Xa-
pakTepH3yeTcs CTPYKTYPHBIMH U (YHKUHOHAJBLHBIMH XapaKTePHCTH-
kaMi. OnpesiesieHHblit ypoBeHb Opranusanuu OGuocucTeMbl obecreu-
BaeTcsl NOTOKAMU SHEPTHHU.

CtpykTypa coobuIecTB KHBOTHBIX OIpeNesasieTcsl HX BHAOBHIM CO-
CTaBOM, BO3PACTHBIM, Pa3MepHBIM COCTABOM MNOMYJASAHUHN, AHHAMUIKOR
YHCJeHHOCTH, OHOMAaCChl OPraHU3MOB, HUX TPOQUUECKUMH CBA3AMH H
7. . OJUH U3 BO3MOXKHEIX TTOKasatesel CTPYKTYPH COOOIECTB — HX
pasHoobpasue.

Pasnoobpasue coobuiecTB 3aBUCHT OT CJIOXKHOCTH HX CTPYKTYPHI:
qeM cJIOXKHee CTPYKTypa, TeMm OoJblie pasHoobpasre coobuiects. 1o
00yCJIOBJICHO YBeJHUYeHHeM uHcjAa TPOQHUeCKHX CBS3€H H 3KOJOTHYe-
CKHX HHII BXOJSIUHX B HX COCTAB JKHBOTHBIX, YTO MPHBOJUT K YBEJH-
YEeHUI0 BHYTPHCUCTCMHHIX TpodHUeCKUX NepecTpoek. BHICOKUNl yPOBeHD-
pasHoo6pasus coobLIecTB COMPOBOXKIAETCS CHENHaJu3aluell BHIOB,
4TO MO3BOJIsieT UM Gojiee 3Q(HeKTHBHO HCIOJIb30BATh HCTOYHHKH SHEP-
ru. HauGosee npucnocobaeHsl K H3MeHSIOUINMCS YCJAOBHSIM CPEibl Te
coO0LIECTBA KHBOTHBIX, B KOTOPbIX Npeo6pa30oBaHie 3HEPTHH CBA3AHO-
C CE30HHBIMH H3MeHEHHSIMH ee fnocrynJeHnsi, OAHAKO MexXaHU3M HpH-
CMOCOB/ICHHST K Ce30HHBIM H3MEHEHHSM YCJIOBHH cpelbl TpebyeT 3arpar
SHEpPruf Ha CO3JaHHe CHelHaJbHBIX CTPYKTYpP, IIPOTEKaHHS OCOGHIX
OMOOrHUECKHX TPOLECCOB W 3aMelleHHsl OJHMX BHJIOB apyrumu. Bee
5TO OPUBOJUT K TOMY, UTO pasHooOpasHe MOAJEPKHBAETCA HA OLHOM
YDOBHe B TeueHHe Bcero roga. B tponnueckux pafoHax, rie Ce3OHHBlE
H3MeHeHHsl BHEUIHHX YCJIOBHH HEBEJNHKH, pasHoofpasue MOAAepHKUBA-
€TCsl Ha IIOCTOSIHHOM YPOBHEe U KHBOTHBHIE B COOOIIECTBAX OYeHH Clie-
LHaJH3HPOBAHBI, YTO 00/1eruyaeT OJHOBPEMEHHOE CYIIEeCTBOBAHHe B HUX
pPasHbBIX BUAOB.

Hna xonuyecTBEHHOH OLEHKH CTPYKTYpPH COOOIIECTB JKHBOTHBIX,.
XapakTepPH3yeMOi HX Dpa3HOOOpa3HueM, HCHOJB3YIOT PasHble MHIACKCHE
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pasHoobpasusi, cpelld KOTOPLIX HanGo/blIee pacnpoCTPaHEHHE B THAPO-
Guosiordu moayuusn HHGopmauHoHHBH HHAeke [lennona! (H):

H= —3% Ni/Nlg, Ni/N,

rae N;— YHCJEHHOCTb Kamjaoro i-ro Bujpa, N — obuias 4HCJEHHOCTD
BCEX BHJOB B COOGIIECTBE. '

OTOT HHJEKC CYMMHpPYeT OGIUMPHYI HHGOPMALHIO O YHCAEHHOCTH
H COCTaB€ OPraHH3MOB. B OT/IHUHe OT APYTHX HH/EKCOB pa3Ho0Gpa3us,
unfiekc Ulennona B MeHblllelf cTeneHH 3aBHCHT OT BeJHYHHBI BEIGOPKH
H XOpOILIO OTpa)aeT pasHoo6pa3ue HCKYCCTBEHHBIX MHKPOKOCMOB, KaK
370 6bIJIO, HAaNpHMep, 3KCHePHMEHTANbHO noKa3aHo PobuncoM u Canp:
rpuHom [125].

H Pazpas-y, °
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2Fe A A ® Puc. 25. 3aBucuMoCTb HHIEKCAa PasHO-
L/ ole . 7 obpasus H B cooblecTBax JOHHHX
| / : a2 JKHBOTHBIX OT OTHOWeHHR Ap/Cy, rThe
Ll’ i i Ap — aCCHMHJIAUHS  XUIHHX XKHBOT-
} ° HbiX, Cj-— DalliOH HEXHUIHBIX JKHUBOT-
1 s T S B ST S Rt X B p. Mxope (1), p. Tion (2), Top-
0 2 4 5 8 WAL ckoit ry6e Ouexckoro osepa (3).

B ruapobuosoruio unpgekc lllenHona Gbut BBefen Maprasedom
[118] u cTan mHPOKO NPHMEHATHCS NMPH OUEHKE CTENEeHH 3arpsA3HeHHS
BOJOEMOB H BOJOTOKOB. Korjga HOCTymJjeHHe 3HEPTHH H3BHE BEJIHKO,
HallpHMep NpH 3arpsi3HEHHH HJH 3BTPOQHDPOBAHHUH BOJOEMOB, YPOBEHb
pasHoo6pasus coobulecTB BOAHBIX OPraHH3MOB OHHIKAETCHA, CTPYKTYPa
COOOIIECTB yNpOLlaeTcs H TOIAA OHH YXKe BKJIOYAIOT BHABI C IIMPO-
KHMH 3KOJIOTHYEeCKMMH crnekTpaMu. Ilog BiausiHHEM nocTymammux 3a-
rpsi3HeHH# B COOOIIECTBAX JOHHBIX XHBOTHBIX, HAIPHMEP, NPOUCXOAHUT
COKpalleHHe TPO(QHYECKHX CBf3eHl, BhIpa)alollleecsi, B 4YaCTHOCTH,
B DE3KOM YMeHbLUIEHHH KOJHYECTBA HJH IIOJHOM HCYE3HOBEHHH XHII-
HBIX XXHBOTHBIX H XXHBOTHBIX-(PH/IBTPATOPOB (TY6OK, MOJIIOCKOB), UTO
NPUBOAUT K YMEHbUICHHIO 3HaUeHHH HHJeKCa pa3HooGpasus.

PasnooGpasue coobuiectB JOHHBIX JKHBOTHEIX ONpe/le/leHHBIM 06pa-

30M CBSI3aHO C COOTHOLIeHHeM XHIUHBIX H HEXWLIHEIX JXHBOTHBIX
(puc. 25). B paHHOM ciydae pOJb -XHIUHBIX JXHBOTHBIX B JOHHBIX
coofuiecTBax OUEHHBAJaCh OTHOLICHHEM aCCHMHJIMPOBAHHON HMH 3Hep-
rud (Ap) K pauHOHY HexHWHBIX XHBOTHBIX (Cj). dTo oTHOUIEHHe
TIOKa3bIBaeT, KaKas J0Js 3HePrHH Ha Bxoxe cHCTeMHBl (Cj;) HCMOJb-
3yetcst BHYTpH Hee (Ap). PaznooGpasue coobmecTs octaeTcs Ha JOCTa-

! ABTOp He CTaBHJ CBOeHl neJbl0 PaccCMOTDPETh BCe HHAEKCH Pa3HOOBPa3Hsd, He-
TOJIb3yeMble B KOJNOTHYECKHX HCCaefoBaHHAX. OHH JOCTAaTOYHO NMOAPOGHO pPaccMOT-
perbl, Hanpumep, B MoHorpadun l0. A. Ilecenko [78], K kKOTOpO#l aBTOp H OTCHIaer
YHTaTeJIA.
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TOYHO BBICOKOM YPOBHE H HE MeHsteFes N0 TeX IIOp, NOKAa OTHOLIeHHe
Ap/Cs ue cranoBurcs menee 2—3 % . IlpH MeHbUIMX 3HAYEHHSX 3TOTO
OTHOLHEHHST HHAEKC pa3HooOpas3us pe3Ko yMeHbllaeTcs, 4TO, B yacT-
HOCTH, X2pakKTepHo AJs 3arpsidHeHHbIX BOA (cM. puc. 25).
HeonHnokpaTthHo otmeuasace {110, 120, 127, 132}, uto A0JIS XHOIHBIX
JKHBOTHBIX Gosblle B 6oJiee pa3HooOpasHbix (6oJiee CIOKHO CTPYKTY-
PHPOBaHHBIX) coobliecTBax MO CPAaBHEHHIO ¢ MeHee Pa3sHOOGPa3sHBIMHU
(MeHee CTPYKTypHpOBaHHLIMH). OcOGbI HHTepeC B 3TOM OTHOLIEHHH
npeacrasaser pabora Ilafina [120], koTopwii 3KCcHEPHMEHTaJbHO
yiaanua OAWH BHJ XHIIHBIX 3Be3J Ha ydacTtke Gepera B 3anuBe Mak-

H
[_ 3azpasnenue : °
| e e o o o e e
= [}
,/A/ro A . A
// § A
2F A
/e | o 7
Puc. 26. 3aBHCHMOCTH HHAEKCA pas- )4 |
#006pa3us [{ OT COOTHOLIEHHSI CTEHO- _ : A2
B 3BpHOGHOHTHHX BuaoB C/J B co- | o J
©ofuecTBaX  JOHHBIX JKUBOTHHIX . ' L | | ' .

B p. Uxope (1), p. Ton (2), Top- 0

<Kol ry6e Omexckoro ozepa (3). 20 4w 60 80 w0 120 /3

Ka0, 4TO NPHUBEJO HE TOJBKO K YMEHbIUEHHIO YHCJIEHHOCTH H Pa3Ho-
06pa3ns MOJJIIOCKOB, HO H BCEX JOHHBIX HBOTHBIX. XHIIHHKA OKa3bl-
BaloTCs GoJiee YYBCTBUTEJNBHBIMH - K HECTaGMILHOCTH CPEelbl, YeM HX
KEPTBBI, H YXYAIIEHHE YCJOBHH BHEIUHEeH CPeIbl MPHBOAMUT K YMEHb-
1IEHHIO HHTEHCHBHOCTH XHIIHAYeCTBa U Pa3Hoo6pa3us XMIMHUKOB [127].
BrickasaHHas TUIOTe3a YA3BHMOCTH XHIIHHKOB HCIIOJIb3YeTCsl yKa3aH-
HBIM aBTOPOM, B YAaCTHOCTH, /151 OOBSCHEHHS IIMPOTHOTO TpajueHTa
pasHoo6pasusi. CorsiacHO 3TOH THUMOTe3e, TPOIMYECKHe OPraHU3Mbl
uMeloT GoJbllle ajfanTaluii K 3amiuTe OT XHIIHUKOB, YeM KHBOTHBIE
YMepEeHHBIX LIHPOT, U 3TUM OObsAcHSeTCs Gojiee BbICOKAS RO XHIIHHU-
KOB B 3KOCHCTeMax TPONMHYECKHUX LIHPOT. Takue ajanTauly KUBOTHbIE
TPONHKOB CMOIJIH BBIpaGoTaTh OJarofaps MeHbLINM 3aTpaTaM 3Hep-
THH Ha CO3/laHMe ajanTallUOHHBIX MeXaHH3MOB M CUCTEM, HalpaBJeH-
HBHIX Ha OpucnocofJeHHe K AaBJeHHIO 0T60pa cO CTOPOHBI (aKTOPOB
cpelbl, IOCKOJbLKY MOCJHe[HHe B TPOMHUECKMX WIHPOTAX HECPaBHUMO
MeHee H3MEHUHBHL, YeM B yMeDeHHBIX. \ "

B BoJOeMax HJIM YYacTKax peK, He MOJBepXKEHHHIX 3arpA3HeHHsM,
B coo6ilecTBaX AOHHBIX M INJIAaHKTOHHBIX XKHBOTHHX CpeiH AOMHHH-
PYWOIIHX BHIOB Npeo6/afaloT CTeHOOHOHTHBIE, a B YCJOBHSX 3arpss-
HeHHs — 3BpHOUOHTHBE. COOTHOIIEHHe CTeHO- U IBPHOHOHTHBIX BHIOB
H CJ0XHOCTH COOOIECTB HAXOAATCS MeXAY cOO0H B XOpOlieM COOTBET-
crBuH. PasHooGpasue coofHiecTB XHMBOTHBIX Pe3KO YyMeHbIIaercs,
KOT/la OTHOleH#e CTeHOGHOHTHLIX BHIOB K 3BpHOHOHTHEIM OKa3blBaeTcd
Menee 60 % (puc. 26). AHasornuHas cBfI3b Pa3sHOOGpPasus C COOTHO-
LIeHHEM BHJOB, XapPAKTePHHIX AJs OJNUTOTPOGMHHIX H 3BTPOQHBIX 03ep,
6biJia ToJiyyeHa JJist cooOIecTB 300NJMaHKTOHA B O3epax pPasHO# INpo-
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AYKTUBHOCTH B Quuasiuguu (puc. 27). Tak XKe, KaK H B IPHBEJACHHOM
paHee npHMepe, HHIEKC Da3HoOoOpa3usi coobIIeCTB B 3THX o03epax
Pe3K0 yMeHbllajcs, KOrZia OTHOIIeHHe BHJIOB OJHTOTPODHBIX 03ep
K BHJaM 3BTPOPHBIX 03ep paBHO npumepuo 0,7—0,8. [Tockoabky B 3B-
TPpoHBIX 03epax Cpeld AOMHHAHTOB npeobialaiorT 3BPHGHOHTHHE
BH/BI, MOJIYUYEHHOE COOTHOIIEHHe IIOATBepK[aer, UTO CYLIECTBEHHEHIE
H3MCHEHHA CTPYKTYPHI COOOILECTB BOAHBIX XKHUBOTHHIX NPH MPOUYHX pPaB-
HbIX YCJOBHSX CBfI3aHBI ¢ npeobJajaHHeM 3BPHOHOHTHMX BHIOB.
Pasnoo6pasne cOOOGLIECTB JOHHBIX JKMBOTHBIX 3aBHCHT OT KOJHUC-
CTBa B3BEIICHHBIX B BOJe OPraHMYECKHX BeIIecTB, OUXPOMaTHOM OKHC-
JISIEMOCTH BOJBI, KOJIHUECTBA OPraHHUYeCKHX BellecTB, CyJab(aToB U MHU-

________ FTOTTTTTTTTCT Puce 27. 3aBUCHMOCTE HHAEKCE

/ LI | 3 pasnoo6pasus H B coofmect-

ho BaX 300NJ2HKTOHA HEKOTOPHIX

se - osep DHHISHAHH OT COOTHO-

Z e IeHHs] BHJAOB OJHIOTPOQHBEIX
- : L ! 1 L L 1y sprpodmEx osep O[3 (na
0 1 2 J 4 J § 0/3 nanneM [111]).

HepaJbHBIX BEIECTB B JOHHBIX OTJOMXEHHAX, pa3Mepa 4acTHI, TPYHTA,
TeMIePaTyphl, CKOPOCTH TeYeHHS] BOABl M NMPOuHX aBHOTHYECKHX (ak-
TOPOB. ~

Takum 06pa3oM, CTPYKTypa COOOGUIECTB BOAHBIX KHUBOTHHIX, OLLEHH-
BaeMasi MX pa3HooOpasHeM, 3aBHCHT OT JeHCTBUS OHUOJOTHUECKHUX U
HeBHOMOTHUECKNX (DAKTOPOB, B TOM UHCJEe W aHTPONOTeHHBIX.

B pesyabrate - HccaeqoBaHHi (DYHKUHOHAJbHBIX XapaKTEPHCTHK
coobliecTB BOAHBIX OPraHH3MOB (NPOAYKUMH, 3aTPAT SHEPTUH HA MeTa-
GosMyeckue OpoOLECCHl, KOJHYecTBA MOTpel/aseMOofl KUBOTHBIMH MUIIH
H Ap.) OBLJIH YCTAHOBJIEHB 3aKOHOMEPHOCTH 0OIe6HOMOrHYECKOro 3Ha~
YeHHsI, MHOTHE H3 KOTOPHIX ObIIM PacCMOTPEHBI B NPEABAYIIHX IVIaBax.
CpelH HHX TaKue, KAK 3aBUCHUMOCTb CKOPOCTH OOMeHa OT MacChi XKH-
BOTHBIX, COOTHOLIEHHE MeXy 6HOMAcCO U NPOAYKUHEl B NOMYJAAIUAX
JKHBOTHHIX Pa3HbIX BHJOB, COOTHOLICHHME MEXAYy HPOAVKIHEHA H Tpa-
TaMH Ha oOMeH B NONMyJAANHAX H COO0IIecTBax KHBOTHHIX U T. .- Bo
MHOTHX - ciiyyadx Oblio yGeAUTeNbHO IPOAEMOHCTPHPOBAHO, UTO INIPH
H3MeHeHHsIX YCJIOBHEH BHEWIHeH cpeAbl B cOOOIIECTBAX BOJHBIX JKHBOT-
HBIX HApsLYy €O CTPYKTYPHEIMH HPOUCXOAST (DYHKINOHAJbHBIE Iepe-
CTPO#iKH, 0CO6EHHO NPH 3arpsA3HEHHH HJAH 3BTPOGHPOBAHUH BOIOEMOB.
u1u BOAOTOKOB. Ilompo6yeM Hpoc/efHTh B3aHMOCBA3b MeXAY CTPYK-
TYPHHIMH H (QYHKIHOHAJBHBIMH XapaKTepHCTHKAMH COOOIIECTB BOLHBIX
JKUBOTHBEIX, 00paTtuB 0co0oe BHHMaHHe Ha H3MEHEHHd. 3THX XapakKre-
PHCTHK B pe€3yJibTaTe AHTPONMOTeHHHIX BO3AEHCTBHI HAa 3KOCHCTEMBL..

B kauectBe 00600meHHON (QYHKIHOHAJTBHON XapaKTePHCTHKH COOG-
HIeCTB KHBOTHHIX OyAeM HCIOJb30BaTh OTHOLIEHHE NPOAYKUHH cO06-
mectBa (Pp) K CYMMapHBEIM TpaTaM Ha OOMeH BCeMH JKHUBOTHBIMH,
BxoAamumy B ero coctaB (Rp). OHO npenacraBiser cOGOH COOTHOILLE-
HHe MEeXJy MOoJIe3HOH 3HeprHell HAa BHIXOJE U3 CHCTeMH (coo6IecTBa
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JHUBOTHBIX) M 3HEprued, paccenBaeMei KHBOTHBIMH B Ipoueccax 06-
MeHa B BUJAe TenJoBOoH. Ba)kHoe 3KoJsiordnyeckoe 3HaueHHe TaKOro COOT-
HOLIEHHS] ¢ TEPMOJMHAMHYECKOH TOYKH 3peHHs nogdyepkusanaoce Oay-
Mom [74].

- 3Hauenust oTHoieHus P,/R, w uHAekcoB pasHoolpasusi (H) B co-
ofbiiecTBax OGEHTOCHBIX KUBOTHBIX HA YYacTKax pek, NMOJABEPKEHHBIX
Pa3HOH CTeleHH 3arpA3HEHHAM HJH HAXOAAIIMXCH B COCTOSHHH CaMo-
OUHIIEHHs, CBAI3aHB MexAy c060fi OOPaTHO3KCIOHEHLUHAJbHOH 3aBH-
cuMmocrtbeio (puc. 28):

Ps/R, =10,624 =+ 0,096) &~ (0,285 £ 0,055) H_ @9)
Pl T
-
06 -
04F

02 r

1 i 1 1 ) 1 1 1 |
0 1 2 3 4 § 0 1 2 J H

Puc. 28. 3aBucumocts oTHoulenus Py/Rp or uHAeKca pa3nooGpa-

sus H B pouublx cooluiecrBax I'opckoil ry6n OHemxckoro osepa

(1), p. Mperoaun (2), p. Uxopw (3), Borkunckoro BodoXpaHu-
auwa (4) (@) u 3oomnankrona p. Bumoi (6) [62]

Anasoruynoe ypaBHeHHe ObLIO IOJYYEHO, HAOpHMEp, IPH H3YUeHHH
pasuooGpasusi coobuecTB 300MaHKTOHAa B p. Bumol (fIkyrckas
ACCP) u ee npurokax, OTJHYABUIHXCA PA3JHYHOH CTENEHbIO MHHepa-
Ju3anuy sox [62]:

Py/Ry = (0,888 == 0,198) ¢~ 0519 £ 0040 H (50)

Us ypasuenunit (49), (50) cienyer, uto oTHoweHue Py/Rp un HHAEKC
pasuHoobpasusi cooOLIECTB KUBOTHBIX OeHTOCAa M 300IJIdHKTOHA, T. €.
HX CTPYKTypHBle H QYHKUHOHAJbHbBIE XaPAKT€PUCTHKH, CBA3aHbl MEX Y
CcO60f 3KCIIOHEHIHAJbHOH 3aBHCHMOCTBIO, KOTOpad B oOlleM BHIe
MOXKeT OBITb 3alHcaHa Kak

Po/Ry =ae™ P, (81)

TJe oo U f — napaMeTph ypaBHEeHHS.

B Tex cayuasix, Korga cucTema MHpeicTaBlieHa HONyJAsuHed OAHOTO
BUAA XKHBOTHHIX, T. . H=0, Kak cienyer u3 ypasHeHu# (49), (50),
B cOOOMIECTBAX JOHHBIX JKMBOTHHIX B cpegHeM 62 % accuMMJIHPOBAH-
HOM 3HEepPrHH MHIMM pacxoayercsi Ha o6Gpa3oBaHue NPOAYKUHH, 38 %
TpaTATCA Ha oOMeHHBIe IpPOLeCCHl M pacceHBaeTcs B BHJE TCIJIOBOH
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3Heprud. B coobiiecTBax 300NJ4HKTOHA 3TH 3HAYEHHA COCTABJAIOT 89
H 11 Y% coorBerctBenHo. Mcxoas U3 3THX 3HAaYeHUH JETKO paccqmarg,
410 3¢ ()EeKTUBHOCTD NPONYIHPOBAHHS [Ke=Ps/(Rp+ Pp)] ang coob-
mecTB GeHTOCa OKasbiBaercs paBHoO#l 0,38, a anif 3000JaHKTOHA CO-
crasyser 0,47. Takue 3HaueHusi Ko-K03(pPHUHEHTOB 1 GEHTOCHBIX H
NJAaHKTOHHBIX COOOILECTB BIOJIHE BepOoATHH. Ha 3arps3HeHHBIX ydact-
Kax pex, Ha KOTOPHIX OTMeUaJHCh CaMble MPOCTHIE N0 CTPYKType c006-
HieCTBA AOHHHEIX U NJIAHKTOHHBEIX JKHBOTHBIX (OCTaBaJIHCh TOJILKO KOJO-
BPATKH M OJIMTOXETH), HHAEKCH PasHOO6pasust GHIIH MeHblle eUHHIH,
a oTHouwleHHe Pp/Rp B oThenbHBIX cayuasix gocrurajio 0,65—0,7.

C yBesNHYEHHEM CJOXKHOCTH COOBIIECTB XKHUBOTHHIX OTHOIIeHHE Py/R),
yMeHbluaercsi. Koraa ungekc pasHoo6pasus gocruraer 5 GHT/3K3 (ero
TeopeTHYeCKass MAKCHMAaJbHAsl BeJHYHHA B COOGINECTBAX KHBOTHBHIX,
paccuntannas Mapranegpom [119]), cormacuo (49), (50), snauenue
Py/Ry nas noHHBIX coobmecTs He npesbimaer 0,15 (K;=0,13), mas
naHkToHHBIX — 0,07 (K9=0,065). Cnexyer OTMeTHTD, 4TO CPelH H3Y-
YeHHBIX HaMH COOGLIECTB BOJHBIX XKHBOTHBIX CaMOe BHICOKOE 3HaueHHe
MHJEKCa Pa3Ho06pasis He mnpeBblaso 4,35, a 1O IAaHHBIM IpYyrux
HceaenoBaTtesell — 4,5 6HT/9K3. o

W3 Bcero ckasaHHOro BHIIE MOXHQ CAe/aTh JiBA BAXKHBIX BEIBOAA.
Bo-nepBBIX, MexXay CTPYKTYPHBHIMH H (DYHKIHMOHAJLHBIMH XapaKTepH-
CTHK&MH c000ILLeCTB BOAHBIX JKUBOTHHIX HMEIOTCS CTPOTHE KOJHIECTBEH-
Hble CBSI3H, NMO3BOJISIOLIHE TOBOPUTh O 3aKOHOMEPHBIX KOJHYECTBEHHBIX
COOTHOIIEHHAX MeXKIy MOTOKAMH 3HEPrHH H HHMOPMALMH B BOZHHIX
9KocHcTeMax. Bo-BTOpHIX, 10 Mepe YCIOXKHEHHS CTPYKTYpHI co00IIEeCTB
JKUBOTHBIX YMeHblldeTcsi J0JS 3SHePrHH, 3aKJIIOUeHHOH B NPOAYKLHH,
110 OTHOLIEHHIO K pacceHBaeMOH. DTO HAaXOJHTCA B XOPOIUEM COOTBET-
CTBHH C NOJOXEHHEM O TOM, UTO <. ..CTPYKTypa 6Honomqecxu§ o6'beK-
TOB COXPaHseTcs He 3a cyeT o6pa3sOBaHHS YCTOHYHBHIX CBs3ell MeXIy
3JieMeHTaMH (Kak Yy O0beKTOB HEXHBOH NMPHUPOJH), 4 3a CUET NOCTOSH-
HBIX 3aTPaT 3HEPrHH Ha NOAJEPKaHHe YNOPSANOYEHHOCTH H BOCIPOH3-
BOJICTBO 3JIEMEHTOB H CTPYKTYp opranuaMoB» (cM. [75], c. 46).

M3 ypaBuenus (51), npuusiB Bo BuuMaHue, 4to Ky=Py/ (Pp+Rp) =
= (Pu/Ry) [ (14-Py/Rp), n cnenas Heo6xoaumble npeo6GpasoBaHmsi, Mo-
JYUHM ' ‘

Ky =a/(a 4 &), (52)

H3 yero cjeiayeT, 4To 3(PPeKTHBHOCTh NPOAYLHPOBAHUSA B COOGIIECTBAX
HAaXOAHTCA B O6PAaTHOH 3aBUCHMOCTH OT HX Pa3HOOGpPa3usi. _

AnajornuebM 06pa3oM HeTPYJAHO MOKasaTh, 4TO 3HauyeHus P/B-
K09 QHIUHEHTOB /151 COOOIIECTB KHUBOTHHIX, TaK Xe Kak H Kj, cBA3aHbl
¢ ux pasHoobpasneM. Koadpduuuenr P/B MoxHO 3anucats Kak P/B=
= (Py/Rs) (Ro/B). TloacraBus B 370 paBeHctBo 3nauenns Pp/Rp u3
(51), nonyuum

Po/B = ae * (R,/B). (53)

B nepsoM npuGiuKeHHH MOXHO cuHTaThb, uTo Rp=aW?bN, B=WN,
rae W — cpenHas Macca XKHBOTHOrO B coobuiecTse, N — cpefnsis umc-
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JIEHHOCTL JKHBOTHBIX B cooulecTBe, @ H b — napaMeTphl ypaBHeHMUS.
Torxa Ry/b=aW?~'. O6osnauus aa =1, u3 (53) mosyuum

P/B=ne P’ ", (54)

Haauune oGparHoil cBsizu MEXIYy HHAEKCOM pasHoobpasud no Illen-
HOHY W 3HavyeHueM P/B-kosbouunenra s NEePBUYHOH NPOAYKLHH
B BOAHBIX M HAa3eMHBIX 3KOCHCTEMax OBLIO I[10K2a3aHO Mapranedom
[119].

Takum o6pasom, us (52), (54) CJAeJyeT, YTO CJOKHO OPTaHH30BaH-
Hble COO6IIeCTBA OTJIMYAIOTCH HU3KOH 5 ()EKTHBHOCTBIO NPOAYyLHPOBaA-
HHA H B HHX NPe06JafaloT XKHBOTHbIE, AJ1S KOTOPHIX XapaKTepHbl HH3-
KHe 3uadeHns P/B-kosdduuuento u yxeabsoft NPOAYKUHH, H Hao-
6opor. ‘

B nocnenuee Bpems 6wiio YCTaHOBJICHO, YTO B MONYJASNHUAX KUBOT-
HBIX DA3MMYHBIX BUAOB 3HaveHus P/B-koshdulHeHTOB HaxogaTcs
B O0paTHOH 3aBHCHMOCTH OT MacChi HBOTHBIX IO JOCTHIKEHHH HMH
nonosospenoctd  [100]. TakuM 06pasoM, yunThiBasm Bce cKasaHHOe
paHee, caefyeT 0XHAATH JOMUHHPOBAHUS BUAOB ¢ MO3IHHM HacrymJe-
HHEM TO0JI0BO3pENOCTH B GOJlee CJOXKHBIX MO CTPYKType cooBmiectBax
AHBOTHEIX 110 CPABHEHHIO ¢ MeHee Pa3sHOOGPA3HBIMH U MEHee CJIOKHO
OpPraHH30BaHHBIMH COOOIECTBAMHU TOrO Ke THIIA.

YpaBuenna (49)—(54) xoauuecTBeHHO HHTEPIIPETHPYIOT HEOLHO-
KpaTHO OTMeuaBIUMECH H3MEHEHHS CTPYKTYPHl H (YHKUMH COOGLIECTB
BOAHDBIX KHBOTHBIX NPH 3arPASHEHHH HJH SBTPODHPOBAHUH BOLOEMOB.
Tak, nanGosiee HM3KHe 3HaUeHHA HHIEKCOB pa3noobpasusi ¢ 3aMeHOH
KPYMHBIX (POPM HA MEJIKHE OTMEYAIOTCs B COOGLICCTBAX 300IJIAHKTOHA
B 3BTpodHEIX 03epax [8]. Ipu 3BTPO(QHPOBAHHH BOXOEMOB NIPOHCXOMHT
SaMeHa KPYNMHBIX AJHHHOLHKJIOBBIX (POPM IKHBOTHBIX MEJIKHMH KOpOT-
KOUHKJIOBBIMH, YBeJIHUHBAIOTCA NPOAYKIHUA, 6HOMAcca H 3HAYCHUS
P[B-k03G®UIHEHTOB BO BeeX 3BeHbsIX TPOGHUECKOR ceTH, cpelH pHG
NIPEHMYIECTBO 11OYYAIOT NAAHKTO(ATH, JJOCOCEBHIE BHITECHAIOTCS OKYy-
HEBBIMH ¥ KaplnoBeIMH [52]. .

Jlas MOBHIEHAS MPOAYKTHBHOCTH JIOAH BCeTAa CTPEMHJHUCH YIpo-
CTHTh COOGIIECTBA PACTEHHH HJH KHBOTHBIX, A0BOJASl HX NIPH Heo6Xxo-
AMMOCTH 10 MOHOKYJbTypH. OHH cokpaiianu TpoHUeCKHe lenH,
BBOIHJIHM B KYJbTYPY GHICTPOPA3BHBAIOLIHECS BHAM C BbICOKOL adpexk-
THBHOCTBIO DOCTA, HCKYCCTBEHHO MOAAEPIKHBAS HauGoee IPOCTYIO
CTPYKTYPY COOOLIECTB H YMEHBIIAS TeM CaMBIM NOTEPH 3HEPTHH opra-
HH3MaMH B IIponeccax o6MeHa. o '

Cocrosinue coobuectsa OPraHH3MOB, HaXOJAIIEroCs HOA BO3Jeli-
CTBHEM KOHKDETHBIX (aKTOPOB CPEAbl, MOXKET GBLITH YCIEUIHO OXapak-
TEPH30BAHO €r0 CTPYKTYPHHIMH H (pYHKUHOHAIBHBIMA MOKAa3aTeAMH.
Paccmorpennbie Bhie  KommuecTBeHHbIE 34aBHCHMOCTH, BHIpaXKeHHbIe
B BAJle ONpefe/eHHbIX- YDABHEHH, IPEIOCTABISIOT BO3MOKHOCTE pac-
CUATBIBATD CTENEHbL H3MEHEHHS CTPYKTYPH COOGIIECTB, HEOOXOAHMYIO
IS NOCTHAKEHUS - UMH ONPENENEeHHOTO COCTOSHHS. -
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CTABUJIBHOCTb U YCTOMUUBOCTL COOBIIECTB
BOIHbIX JKMBOTHLIX

ITpo6aeMa CTaGHIBHOCTH M YCTOHYMBOCTH 3KOCHCTEM H BXOAAILIHX
B X COCTaB cOOBIIECTB OPraHH3MOB — OJHA M3 BaXHEHIIHX B COBpe-
MEHHOH 3KOJIOTHH M B THAPOGHOJOrHH, B yacTHOCTH. B opHux skoJo-
FHYECKHX MCCJIeLOBAHHUAX YCTOHYHBOCTD M CTaGUJILHOCTH paccMaTpu-
BalOTCs KaK CHHOHMMBI, @ B APYTHX — C IIOMOWLBIO 3THX MOHSATHH OIH-
CBHIBAIOTCS Pa3Hble COCTOSIHMS cHcTeM. Tak, HampHMep, CUHTAeTCd, 4TO
CYIIECTBOBATh B TeyeHHe IJIMTEJbHOrO BPEMEHH MOTYT TOJLKO YCTOR-
YHBble SKOCHCTEMbl H NpeJesibl HX YCTOHUHBOCTH ONPEAe/ATCS Mak-
CHMaJIbHBIMH Harpy3kaMH, KOTOPble OHH MOTYT BBHIJCDKHBATH, HE Ha-
pyltasch.

C No3uUHMl MCC/AeLOBAHHA B3aHMOCBsi3efl CTPYKTYPHBIX H (yHKIHO-
HaJbHBIX XapakTePHCTHK cOOOINECTB BOAHBIX OPraHH3MOB mNpejpJara-
eTCsl BCe e PasiHyaTh YCTOHINBOCTb U CTAOHIBHOCTD coobulects. [Tox
YCTOUMUBOCTbI0 CO06U4ECTEA KAK CHCTEMBI CJIefyeT MOHUMATh OTKJIOHE-
HHe ce XapaKTePHUCTHK OT HEKOero CPelHero YPOBHs, CBOHCTBEHHOTO
JJAHHOMY COOOIECTBY KaK HCTOPHUECKH CJIOXKHBIIEMYCS B ompe/e/ieH-
HBIX ycnoBusix. Takas TPakTOBKa YCTOHUMBOCTH coo6mecTB NpHOJIH-
KACTCSL K ero (PH3HUECKOMY (TOuHee, TEPMOJIHHAMUYECKOMY) MOHSATHIO.
B kauecTBe Mephl YCTOMUHBOCTH COOOIIECTB KHBOTHBIX (S) wmoxer
6BITH HCIOJNb30BAHO OTHOIIEHHE MHHHMAaJbHOH 3a roj GHOMAacCH XH-
BOTHBIX cOo00IIecTBa K MakKCcHMaabHOH (S =Bmin/Bmax), KOTOPOE Xapak-
Tepu3yeT H3MEHUMBOCTb 6HOMACCH B T€UCHHE TOAA.

B coof6miecTBax AOHHBIX KHBOTHHX HEOJHOKPATHO OTMEUAJHUCDH Ce-
30HHble H3MEeHEHHs Pa3HOOOpasusi, NPHYEM HHIEKC PasHOOGpasus H3-
MeHsJIcH He GoJiee 4yeM B fABa pasa. Tak, Ha HauGoJiee 3arpsg3HeHHOM
yuacTke p. Mxkopsl pazHoo6pasue coobILeCTB JOHHBIX XKHBOTHLIX B Te€-
uenHe roja uaMensioch or 1,2 mo 1,6 6ur/3k3. B TO Xe Bpemd 6uo-
Macca JKHBOTHBIX Ha 5TOM 3Ke yuacTKe H3MeHssack ot 309,2 no
4335 xJx/m® (1. e. B 14 pas), a MPOAYKUHA — OT 0,67 no
71 kJx/(m2-cyr) (8 106 pas). Ha nanGosee UHCTOM yuacTKe TON Ke
peKH HHJeKC pasHooGpasus uaMenssics or 1,6 1o 2,6, 6buomacca XKe
W3MeHHAach B 6 pas, a npoaykuus — B 35 pas. AHaJIOTHUHbIC JaHHBLE,
IOJIyYeHHble 1Js APYTHX BOJOEMOB, CBHAETENBCTBYIOT O TOM, HTO IO
Mepe yNpOIeHHsi CTPYKTYPHl COOGIIECTB BO3PACTAET AMMINTYAA CE30H-
HBIX KOJeGaHHii HMX (YHKIHOHAJbHBIX XapaKTePHCTHK, B TOM 4HCIE
COOTHOIIEHHE MHHUMAJbHOH H MAaKCHMaJjbHOH GHOMAacChl XKHBOTHBIX
B TeYeHHe roga. ¥YcTofiuHBOCTh COOBUIECTB XKHBOTHBIX HAXOAUTCA B 1P~
MOfi 3aBHCHMOCTH OT NPO3PauyHOCTH BOjAB B BojoeMe (pHc. 29), 4TO
HMeeT NPHHLMIHAJIbHOE 3HAUEHHe, MOCKOJbKY, KakK YKe OBIJIO TIOKa-
3aHO BbIlle, MEePBHYHAS NPOAYKIHUS BOJOEMOB HAXONHUTCH B o6paTHOH
3aBHCHMOCTH OT NPO3PAYHOCTH BOAHL. TakuM 06pasoM, MOXHO CAeJlaTh
BBHIBOjJ O TOM, 4TO HPH YBEJIHUCHHH NPOAYKTHBHOCTH HJIM CTENEHH 3B-
TPOGHPOBaHHST BOLOEMOB YMeHbIIAeTCsl yCTOHYHBOCTDL coobiiecTs
ROJHBIX XKHBOTHHIX.

Hau6oJee ycToifiuuBel Te co001eCTBa, B KOTOPBIX npeo6sianaioT cre-
HOGHOHTHHIE, T. €. Gojee cnenuanusnpoBaHHbe BuAabl. CoolitecTsa
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¢ GoJsiee BBICOKHM pa3HOOOpa3HeM TaKxkKe OKa3bBaloTcsl 6ojee yCTOR-
guBbIMH (pHC. 30). DT1a cBsI3p MOXKeT GHITH BhIpaXkeHa ypaBHEHHEM

S=0,045¢"%. (55)

M3 ypaBuenuss (55) HETPyAHO Paccu#TaTh, YTO TEOPETHUECKH MaK-
CUMaJibHOM ycToHuMBOCTBHIO (S=1), HHKOrga He AOCTHraeMoH B ecTe-
CTBEHHBIX YCJOBHSIX, MOTYT 00/1aJlaTh Te cO00liecTBa *KUBOTHHX, B KO-
TOpHIX pasHoo6pa3ue pocrturaer 6,1 OHuT/3K3. DTO 3HaueHHE INPEBHI-
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Puc. 29. 3aBHCHMOCTD YCTOWYHBOCTH C€006- Puc. 30. 3aBHCHMOCTh

IIeCTB ACHHBIX XKHMBOTHHIX OT cpeanell npos- yCTOHYMBOCTH S OT COOT-
PauHOCTH BOJAB B Pa3HbIX BOJOEMAX. HOUIEHHS CTEHO- H 3BPH-
é—lgsnm%xiccxoe BOJI40XD8HHJI£ID,€, é—oaA Xap6ett, - * GHOHTHBIX BHIOB C/B
— 03. HOBOE, ~» 03. Bené, — 03. Kpusoe, B coobuecTBax
6 — 03. Kpyraioe, 7 — 03. 3eqenenxoe, 8§ — 03. AKyJb- }KHBOTH]I-)L;X B P I/IX(%(}))ZH(L;})(

KHHO, 9— 03. Hapoub, I10-— 03. Mscrpo, II— o
03. bBaTopun, 12 — MHHTreuaypcKoe BOAOXPaHHIHUILE, H FOPCKOH ry6e Onex-
13 — 03. M. MuuGyaak, /4 —.03. KpacHoe, cKoro osepa (2).

IlaeT BCe H3BECTHBIE 3HAYEHHsI HHAEKca Pa3HoO6pas3us AJs NPHPOA-
HBIX COOOILECTB M TeOpeTHYecKoe MaKCHMaJjbHOe 3HAYEHHe, PaCCUH-
TanHoe Mapranepom. Kak yxke GblJIO cKa3aHO Bhillle, MaKCHMaJbHOE

- 3HAYE€HHEe HHIEKca pa3H006pa3Hﬂ B H3Y4YE€HHBIX HaMH BoOJOeMax co-

crasasano 4,35 6ut/sk3, a MunuMagabHoe — 0,86 6ut/3K3. B cootsercT-
BHH C ypaBHenueM (55) B mepBoM cayuae S=0,6, Bo BTopoM ke S=
=0,055, 1. e. usmenenue pasHooGpasusi cooGuIecTB B 5 pas IpHBO-
AHT K U3MEHEHHIO HX YCTOHYHBOCTH B 11 pas. :

Takum o6pasoM, yCTOHYHBOCTb COOGIIECTB BOAHHX XHBOTHBIX OKa-
3bIBa€TCs CBSA3aHHOH ¢ MX pa3HooOpa3deM, a 3HAYHT, H C COOTHOIle-
HHeM NPOAYKIHH H TpPaT Ha OGMeEH.

Cl0XHOCTD CTPYKTYPHI COOGIIECTB, OLEHHBAEMYI0 HX pasHooGpa-
3HeM, MHOTHE HCC/IeNOBATENH CBSI3BIBAIOT ¢ HX CTAGHJLHOCTBIO: ueM
pasnoo6GpasHee coofluiecTsa, TeM OHHM crabHibHee. CuHTaeTcsi, uTO
CJIOXKHOOPraHH30BAHHEIE COOGIIECTBA C BBICOKOCHENHAJU3HPOBAHHBIMH
BHIaMH, XapaKTePH3YIOUIHecss BBHICOKHM pasHooGpa3HeM H (OPMHPO-
BaBIINHeCcss B TeUeHHe IJIMTEJILHOrO BPeMEHH IIPH KOHKPETHBIX YCJO-
BUSIX cpelbl,— cTabuibHbe. Takue coobInecTBa KOHTPOJHDPYIOTC GHO-
THYeCKUMH ¢Qakrtopamu. I[lo MHeHHI0O HEKOTOPHIX Hcc/ef0BaTeNeH,
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Haubosaee cTabUJIbHB cOO6IecTBA TPONHUECKOH 30HBI, KOTOpPLIe Xapak-
TepH3YIOTCS 3HAUHTEJIBHBIM pa3Hoo6pas3HeM H BLICOKOH crHenHasnsa-
uHell BHIOB, IIOCKOJDbKY OHH MMeau 0oJiee JJHTENbHYI0 HCTOPHMIO Das-
BHTHSI, UeM, HalpuMep, coobllecTBa yMepeHHO!N 30HH. [lox BausHHeM
AHTPONOreHHBX (DaKTOPOB H NpPH 3BTPO(HPOBAHMH BOAOEMOB pa3HO-
obpasHe H cTaOHJIBHOCTb COOOIIEeCTB BOAHBIX JKHBOTHBIX yMeHbIIa-
jores: OfHakKo, KakK OblJIC TMOKa3aHO Ha MAaTeMaTHYECKHX MOJessix
[84, 128], crabunbpHoCTs COOGMIECTB HENb3si CBSA3HIBATL TOJLKO C HMX
pasnoobpasuem.

Jpyroe nonuManue cTabUJABHOCTH COOOLIECTB — CIOCOBHOCTD HX
COXDAHATh HEH3MEHHBIMH CTPYKTYPY H (YHKIHH, HECMOTPS Ha BJHSA-
Hue Hapyumarowux ¢akropoB [43, 114]. OnpHako chaexyeTr HMeTb
B BHAY, YTO HE BLIIBJ€Hbl ellleé BHYTPEHHHE MeXaHM3MBI COOGIIECTB,
ofecneunBalollle HX CTPYKTypHOe H (YHKIHOHAJbHOE IOCTOSHCTBO
OpH BO3JeHcTBHH (aKTOPOB cpeibl, IO CBOUM CBOHCTBAM M CHJe OT-
JHYAOIHXCA OT TeX, NPH KOTOPHIX HCTOPHYECKH CJOXKHUJIOCH KOHKpeT-
HOe COOOLIECTBO KHUBOTHHIX.

Bepuec u Manu [101] mpepsararoT pasauyaTh ABa COCTOSIHHSA
CTabHABHOCTH: CTAOHIBHOCTL CHCTEMBI IIPH OTCYTCTBHHM BO3MYILAIOIINX
CHJ U ee CcTaGuABHOCTH, HECMOTPS HA HaJMYHe TaKHX BO3MYIILEHHH.
Takasi TpakTOBKa CTAGUJABHOCTH B 3HAUMTENLHOH cTeneHH o0beJHHseT
JIBe paccMOTpeHHble paHee KOHIENUHH CcTabHJIBLHOCTH COOOILECTB H
aKocHcTeM. CTaGHABHOCTL COOOLIECTB MOXKeT OHTH KPaTKOBPEMEHHOH
(cykueccuoHHOH) ® [oAroBpeMeHHOH (sBosouuonuoit). Ilpu srom
B COOTBETCTBHH € THHOTE30H 3BOJNIOLHOHHOIO BPEMEHH cJjejlyeT OXKH-
JaTh HaJ{uhsl NPSIMOr0 COOTHOLIEHHSI MeXAy pasHooOpasueM cool-
ulecTd M MX Bo3pactom [127]. Tak, mampumep, HA pPaHHHUX CTajHAX
Pas3BUTHS 03ep MX BHAOBOE pa3HooOpa3ue HH3KOe, a 3aTeM OHO yBe-
aunyusaetcst [109]. Opmako, corsiacHo Apyrodl TOYKH 3PEHHSA, OJIH-
rorpoduble o3epa Gojiee OPraHU30BaHBl HO CPaBHEHHIO ¢ 3BTPOQGHBEIMU.
HecMoTpsi Ha TO 9TO nOC/TIeAHHE 3BOJIONMOHHO 00/ce IPOABUHYTH,
OHM OTJIHYAIOTCS MeHbIUHM pasHoobpasuem [118, 122].

Kpatkuli 0630p pa3iHUHBIX MNOAXOJOB K IOHATHIO CTaOHJIBHOCTH
COOGIIECTB. H 3KOCHCTEM MNPOAEMOHCTPHPOBAJ] HAJHYUE CYLIECTBEHHBIX
pacxXoxaeHuii B TOHAMAHHH 5TOrO TePMHHAa pPa3HBIMH HccJaeloBa-
TeJsIMH.

CjielyeT OTMETHTBb, 4TO IPH ONpedeJeHHH CTAa0HJIBHOCTH H YCTOH-
YHBOCTH OHOJIOTHUECKHX CHCTeM Heob6XoanMo NPHHHMaTk BO BHHMaHHe
HajJd4ue CBSI3H MEKJY HX CTPYKTYPHBIMH W (YHKIMOHAJBHLIMHM Xa-
pakrepuctukaMiu. [Toatomy npepsaraeTcs caefymollas TPaKTOBKA 5THX
TEPMHHOB.

B KOHKDETHBIX YCJOBHSIX Cpelbl IIPH HAJUYHHM HX CE30HHOH H3-
MEHUHBOCTH, oIpenefsionleiici oco6eHHOCTAMH Teorpaduyeckoro - no-
JIOXKEHHST 3KOCHCTEMBI, ' CKJAaABIBAJINCh ONpe[eJieHHble N0 CTPYKType
coobuiecTBa XHBOTHBIX, Cpeinne 3a TOX WIH BereTalHOHHEIH Ce30H
3HayeHHsl CTPYKTYPHBIX H (PYHKUHOHAJNBHBIX XapaKTePUCTHK 3THX
COOBIIECTB OCTAITCS] MOCTOSSHHBIMH B TeU€HHE JOCTaTOYHO MNPOAOJ-
JKUTEJNLHOTO BpPEMEHH. JTO CBUJETENBCTBYET O CTAOHABHOCTH 3KOJO-
rH4YecKHX CHCTEM B KOHKPETHBIX ycJOBHsiX. IMEHHO ¢ 3TOH TOuku 3pe-
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HUSl CJeLyeT DacCMaTpHBaThb CTAOUAbHOCTb 3KOJOTHUECKHX CHCTEM,
B TOM 4YHcJe M coobIecTB XUBOTHBIX. [IpH Bo3geficTBHH ompepeseH-
HHIX (aKTOpOB cpeldsl KOHKPETHOE COOOUIECTBO MOMKET HaXOJHThCS
B cTaOHJIbHOM COCTOSIHMM CKOJIb YTOAHO JOJITO, NOKa Bo3AeficTBHE
KOHKDeTHBIX (paKTOPOB HAXOJAHTCS B NpejesaX, K KOTOPHIM OHO HCTO-
pUYeCKH ajanTHpoBajioch. IIpH ycHJIeHHH BO3NEHCTBHSI WJH H3MeHe-
HHSl BHEUIHHX (aKTOPOB, HANIPHMeD IIPH MNOCTYNJIEHHH 3arpsi3HEHU
HJH HAJAWYHM APYTUX AHTPONOTEHHBIX HATPY30K, K KOTOPHIM [JaHHOE
€00011eCTBO HE aJallTHPOBAHO, €ro CTPYKTyPa M (DYHKIHH H3MEHATCS
H cHcTeMa nepelijler B JAPYroe COCTOSIHHE C HOBHIMH 3HAYEHHSIMH
CTPYKTYPHBIX M (QYHKIHOHAJBLHBIX XapakTepHcTHK. [Ipu atom oHa Gy-
JeT ocTaBaTbCs CTabHJABHOH JO TeX NOp, MokKa OYAyT AelcTBOBATh
NaHHble (aKTOPHL.

Ins  Jyulliero mOHUMAHHSA BO3MOXKHHEX HM3MEeHEHHH cOoOIIecTB
BBeJleM MOHATHE HX BwviHocaugocTu. Ilon BEIHOCJIHBOCTBIO OyneM TO-
HUMAaTb CNMOCOGHOCTH GHUOJNIOTHYECKHX CHCTEM NPOTHBOCTOSThL H3MeHe-
HUAM BHEWIHUX YCJAOBHH, COXpaHAS HEU3MEHHLIMH CBOIO CTPYKIYPY
u (YHKOHH. BHHOCAHBOCTD cOOOIIECTB THAPOGHOHTOB CBf3aHa C HX
ycroitunBocThio. HanGosee BEIHOCAUBE COOGIIECTBA KHBOTHBIX ¢ MaJiof
YCTOHYMBOCTBIO, TMOCKOJIbKY OHH HMCTOPHYECKH aJanTHPOBAHBl K 3HA-
YHUTEJbHBIM CE30HHBIM U MEXTOAOBHIM KoJie6aHusiM (aKTOPOB BHEII-
Hell cpearl. B Takux coobilecTBax mpeofaafaT 3BPUOGHOHTHBIE BHJHI
C IIHPOKHMH 3KOJOTHUECKUMH clekTpamMu. B 3TOM c/iyuae Haumenee
BBHIHOCJHBBHIMH OKa3bIBaloTcs coollliecTBa, aflaNTHPOBaHHblE K HEe3Ha-
YHTEJbHBIM KOJe6aHusiM BHeLUIHHX YCJAOBHH. B Takux coobuiecTBax
npeo6aafaT cTeHOOHOHTHHE, B pAfe clydaeB y3KoCHenHaJn3npoBaH-
HBEIE, BUAHI,

Takum o6pasoM, CTaHOBHTCS MOHSTHO, NIOYEMY, HANpHUMEpP, TPOMH-
YyecKHe cOOOILeCTBAa OuUE€Hb YSI3BUMBI H JIETKO paspyuiaiorcs. OHH Me-
Hee BBIHOC/HMBBL II0 CPABHEHHIO ¢ COODIIeCTBAMH YMEpeHHOH 30HHI, KO-
TOpble, KaK MOKa3bIBAIOT MHOrOYHCJeHHbIe HaOJIONeHHS, CIOCOGHEL
BLIIEDXKUBATh 3HAuUTeJbHBIE AHTPONOreHHBIE Harpyskun. Megee BHI-
HOCJIUBLI M apKTHUECKHE, aHTapKTHUYECKHE, a TaKXKe Y3KOCIenHasH3H-
poBaHHble (B IOA3€MHLIX BOAaX, TOPAYMX HCTOYHHKAX, 3(eMepHHIX
BOAOEMAX M T. H.) COOGNIECTBA BOAHBIX XKHBOTHHIX,

Ecan paccMaTpuBaTh CTaGHJABHOCTE COOOINECTB JKHBOTHHIX Kak
HEW3MEHHOCTh BO BPEMEHH CpeJHHX 3HaYeHHH HX CTPYKTYPHBIX U
OYHKIHOHAJPHBIX XaPaKTEPUCTHK, TO HET OCHOBAHWS Pas3yuuaTh CTa-

_6unbHBIE U HecTaGUJAbHBIE coobIluecTBa. BCfAKoe coOBILECTBO HJH

3KOCHCTEMa HAXOASTCH B CTaGHJILHOM COCTOSIHMH, NOKa Ha Hero ¢ Io-
CTOSIHHOH CHJIOH BO3JeHCTBYIOT KOHKpeTHhle (hakTophl cpenbl. [lepe-
X0l coobulecTB M3 OJHOrO CTAaGUJABHOTO COCTOSIHUS B npyroe obyc-
JIOBJIEH H3MEHEHHeM BHELUIHHX YCJOBHH, B TOM YHCJIE W MOCTYIJIEHHS
3HEPTHHU.

B pe3ynbraTe neNeHanpaBJEHHON eATENLHOCTH YeJ0BEKa OOBITHO
€03/1a10TCH YIPOIIEHHEIE IKOCUCTEMBl, OTJIUYAIOIIHecs N0 CBOHM CTPYK-
TypPHBIM H (YHKIHOHAJbHHIM XapaKTeDHUCTHKAM OT HCTOPHYECKH CJIO-
WKUBIINXCA B [POUECCE 3BOJICIUU B KOHKpPeTHOM pernoue. Co3paHuble
9KOCHCTEMbi, KaK H BXOAsfIHe B HHUX COOOHIECTBA OPraHU3MOB, MOTYT
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CYIIECTBOBATb JO TeX IIOp, NOKA BHEILIHHE YCJI0BHA, 00yCJOBUBIIKE
HX NosiBJeHHe, OYAYyT OCTAaBaThbCs HeM3MeHHbIMH. MX H3menenne npu-
BeleT K. M3MEHEHHIO COOOLIECTB MKHMBOTHBIX HJH 39KOCHCTEM, KOTOpBIE
B HEKOTOPHIX chayuasax OyayT NpHOJNNKATHCA O CBOHM CTPYKTYDHBIM
H (QYHKUHOHAJbHBIM IIOKa3aTesiM K T€M, KOTOpbleé XapaKTepHBl I
yCJI0BUH onpelieJleHHOH reorpa@uueckoi 30HEl, Iie JOKaJu30BaHHl 3K0-
cdcreMbl. [leficTBUTENBHO, MO MEPEe CaMOOUYHIIEHHS BOJOEMOB MPOHC-
X0AAT H3MEHEHHS CTPYKTYPHbIX H (QYHKIHMOHAJBHHX XapaKTEPHCTHK
coobIecTs THUAPOOHOHTOB, U OHH IPUOMHKAIOTCA K COOOIIECTBAM He-
3arpsiSHEHHBIX YYaCTKOB BojoeMa. Takylo cnocoOHOCTh OHOLEHO30B
BO3BpAllaThcd B NEPBOHAYAJbHOE COCTOSIHHE HMHOTJA Ha3hBAOT 34a-
cTU4HOCTOI0 UM ynpyeocrero. OIHAKO 3TO, cKopee, (H3HUECKOE I0-
HSTHE, B TO BpeMs KaK [OHsATHEe BBLIHOCJAHBOCTH OoJjiee GHOJOTHYHO.

MoXHO TpPHBECTH MHOXECTBO IPHMEPOB HexkesaTeJNbHLHX H3MEeHe-
HHH 5KOCHCTEM B pe3yJ/bTaTe HHTEHCHBHOH JeATENbHOCTH Y€JIOBEKA,
XOTsl MHOrJa IIPH 3TOM M JOCTHraJcs KeJaeMbld, B TOM YHCJE 3KO-
HOMHYECKH 3HAYMMBIH, pe3y/ibTaT. Tak, MOXKHO IOJAYYHTH IKOHOMHUE-
CKHil 30 (PeKT 0T yao6peHHs] BOLOEMOB, yAaJeHHs H3 HHX COPHBIX PG
H 3acesleHMs HX LEHHBIMH BHAAMH PHO IPH NpPYAOBOM PHOOBOACTBE
g T. n. Oagago HpE 3TOM HEOOXOAHMMO NPOBEJEHHE pPsila MEpPOIpusd-
THH, HanpaBJEHHBIX HA NOAJEPIKaHHE IKOCHCTEM B HOBOM COCTOSIHHH,
Pe3KOo OTJIHYaloLleMcsi OT HCTOPHYECKH cioxuBLierocs. [last mopzep-
JKaHHUS TAKOr0 COCTOSIHHA CJe[dyeT HEeINpephIBHO NpHJaraTh Olnpeje-
JeHHbIE YCHJHSA, KOTOphle B Hanbojee obLied (popme MOryT 6bm>° olle-
HeHH B BHJe 3aTpaT 3Heprui. B NPOTHBHOM ciydae XeaaeMbiit 3¢-
ekt uau He OyIeT  AOCTHTHYT BOBCE HJHM OyJAeT JHIIb KPaTKOBpe-
MEHHBIM. .

V3jl0)keHHble MpPEACTaBJIEHHS O CTA0HJIbHOCTH, YCTOWYHBOCTH H
BBHIHOCJHBOCTH COOGIIECTB XHBOTHBIX, OCHOBAHHHE HAa HX CTPYKTYDPHBIX
M (YHKIHMOHAJNBHBIX XaPaKTePHCTHKAX, MOTYT OBITb MepeHEeCeHBl Ha
9KOCHCTEMB H IO3BOJISHOT JOCTAaTOYHO PEaNHCTHUHO ONHCaTh HX CO-
crosinve. OHM CO3[aI0T MPEANOCHIJIKA AJsl 00Jie€ TOYHOrO MPOTHO3H-
POBaHHS H3MEHEHHs COCTOSIHHs COOCIIECTB JKHBOTHBIX M 3KOCHCTEM,
B TOM YHCJEe U B Pe3yJabTaTe aHTPONOreHHBIX BO3JE€HCTBHH.

I'nasa 4

BUOTUUECKMIM BAJIAHC
BOJHBIX S3KOCUCTEM

DHepreTHUeCKHH HPHHIHN HCCJIEAOBAHHS BOAHBIX SKOCHCTEM M KOH-
LeNUUsi TPOPHYECKUX YPOBHEH, MOMYYHBUIME LIHPOKOE paclpocTpaHe-
HHE B THAPOOGHMOJIOTHH, MO3BOJSIOT NPEJACTABHTH NOJYYEHHBIE DE3YJlb-
TaTHl B BHJE TaK Ha3biBaeMblX OHOTHUECKHX 6aJaHCOB BOJHBIX KO-
cucreM. B ocHoBe 6uoTHueckux 6asJaHCOB Jexar (QpyHIaMeHTaJbHbIE
3aKOHBI IPHPOJBI — 3aKOHBI COXPAaHEHUs. B IpakTHKE W TEOPHH THI-
POOHOJNOTrHYECKHX HCCJIELOBAHUE YK€ HAKONJIEH 3HAYHTENbHBIH OIBIT
KOJIMYECTBEHHOIO ONHCAHHSl NOTOKOB SHEPTHH H COCTABJEHHS OGHOTH-
4yeckHX OaJlaHCOB 3HEPTrHH BOJHBEIX 3KOCHCTEM, ONHAKO NOTOKH Be-
IIECTB B KOCHCTEMAX M MX BJHAHHA Ha (DYHKUHOHHPOBAHHE CHCTEM
B [eJIOM H3yYeHHl elle HeJocTaToYyHO Xopomo. [IpaBpa, 310 BOBCE
HE 03HayYaeT, YTO HCCJEJOBAHHS SHEPTeTHUECKHX [MOTOKOB HMEIOT Ka-
KHe-TO TEOPeTHYECKH 3HauuMble TNPEHMYIIecTBa nepel H3ydeHHEM IO-
TOKOB BellecTB B 3KocHcTemMax. HanpoTus, OUEeHKH NPOAYKTHBHOCTH
SKOCHCTEM Je/1aloTC MMEHHO Ha OCHOBAHHH M3YYEHHsI MOTOKOB Be-
1ecTB. JTO, HalPUMepP, OTHOCHTCS K HCCIe0BaHHAM KPYTroBopoTa GHO-
FeHHBIX 2JIEMEHTOB, yrJepofa H APYTHX BellecTs.

[lpu paspaborke GaJaHCOBOTO MOAXOZA B THAPOGHOJOTHH OBHLIO
NOCTYJIMPOBAHO, YTO «... DAa3/IHYHBE [0 CBOEMY CHCTEMAaTHYECKOMY
MOJIOXKEHUIO OPraHH3Mbl MOrYT 11O OTHOIIGHHIO K OOIIMM IIpolieccaM
npespallleHHsi BEWECTB B BOJAOEME 3aHMMATh TO XK€ Mecto» (cm. [18],
c. 596). D10 PEBOIOLHOHHOE TOJOXKEHHe IPeIIecTBOBAJNO KOHUENHH
TpodHUYeCKHX YPOBHel, npepjgoxeHHOH JIMHzeMaHoM H B JaJjbHel-
IIeM YCHELIHO MCII0/Ib3YEeMOH B 3KOJIOTHH M, B YacCTHOCTH, B NIPOAYK-
IIMOHHOH THAPOGHOJIOTHH. -

B 3KOJIOTHYECKHX CHCTeMaX IOTOKH 3HEPTHH H BellecTB OGYCJOB-
JeHbl HaJuyHeM TPOQHUECKHX CBsi3efl HJIH TpPoGhHYECKHX YDPOBHEH.
IlpeacraBurenn Kaxuoro TpOGHYECKOrO YPOBHS BHICTYNAIOT OJHOBpE-
MEHHO M KaK NOTPeGUTeJH BellecTBAa M SHEPTHH TeX OPraHH3MOB, KO-
TOpBHIE CJY2KAT MM IHIIeH, H KaK IIOCTAaBUIMKH 3HEPTHM H BellecTBa
AJiS T€X, /s KOrO OHH ¢aMH BBICTYNAIOT KaK HCTOYHHKH nuilH. K mo-
TPeOHUTENAM TNEePEXOAUT Ta YacThb SHEPrHH aCCHMUJIHPOBAHHOH HMH
NUUHA (IOTOKZ 3HEPTHH), KOTOpPasi CO3JAeTcsi Ha KOHKPETHOM TPOdH-
4YeCKOM YPOBHE B BHJA€ NPOAYKUHHM. DuoTHueckuit 6asaHc 3KoJoruue-
CKOH CHCTEMBl MOXKeT GOBITb NMpeACTaBJeH Kak 6aJaHC HOTOKOB 3Hep-
THH MEXAY BCEMH TPO(HYECKHMH YPOBHAMH.

Cxema 6uOTHYeCKOro 6ajlaHca BOJHBIX 3KOCHCTEM OBIIA TNPENJo-
XKeHa ¥ BrepBble cocraBieHa I'. P. Bunbeprom B 1970 r. [25] mas
03. JlpuBsitol (Benopyccusi) npu nmposemedyHn uccaefoBaHHHE 1o Mex-
AyHapoaHOH GHosorMueckoi mporpamme (tabar. 21). B mocsenyiomue
FOJBl 3Ta CX€Ma IoJy4HJa IIHPOKOe paclpOCTPaHeHHe B HCCJeN0Ba-
HHAX COBETCKHX M 3apyOexXHBIX THAPOOGHOJOroB. DBHIM cocTaBieHn
{4 TPOAOMIKAIOT COCTAaBJATBCS) OHOTHUECKHE GaflaHCH A 03ep H
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Tabanua 21
BUOTHYECKUM BAJIAHC 03. APUBSITHL (T10 [25])
Ipynna B P P/B K, R R/B c
IlepBuunas MpOLYKUHSA
(PHTOMJIAHKTOH 230 5021 22 — 11255 5,5 —
MaKpOQHTH 335 418 1,25 — 84 0,25 —
nepuHTOH. 29 502 ? — | 126 ? —
Bcero — | 5941 — — 1465 — —
BaxrepHonnaHKTOH 30,1 1849 61 0,5 [1849 | 61 3699
300MTaHKTOH .
$HIBTATOPH 27,6 | 502 20 0,4 | 753 30 1569
XHILHUKH 14,431 130 9 0,4 190,4] 13,2 403,8
Benroc
HEXHILHBII 8,831 27,21 3,07 0,3 63,21 7,2 113,0
KPYHHEE MOJIIOCKH 62,8 18,8] 0,3 0,3 43,9| 1,5 79,5
XHLHUKH 2,85 10,5y 3,68 0,3 24,31 8,5 43,5
Pri6n
HEXHUIIHEIE 79,5 31,41 0,4 0,2 125,5| 1,6 196,6
XU HbBIe 20,9 6,31 0,3 0,3 14,61 0,7 25,1
INNpumeuanune B — 6uomacca (kJk/M?), cpefHssi 3a BereTallHOHHBIH ce-
3on; P — npoaykuns (kJx/M?) 3a BeretauuoHHBIH ce3oH; R — TpaTel Ha obGMmeH
(xx/m2); C — panuon (xIdx/m?). .

BOJOXPAHHJMUIL Halie#l CTpaHbl, 3HaYeHHe NEPBUUHON NPOAYKHYUM B KO-
TOpHIX passnyajoch moutd B 300 pas: ot 117 mo 33472 k/Ix/m? 3a
BeretanHoHHBIA ce30H. Kak yie rosopmioch B rviaBe 1, NpoAyKIHs
$UTONNAHKTOHA 3aKOHOMEPHO BO3pacTaeT HO HANPAaBJIEHHIO OT ceBep-
HBIX BOJOEMOB K IOXKHBIM., DTO, KOHE€UYHO, He O3HauaeT, UTO B ceBep-
HBIX IIHPOTAX HE MOTYT BCTpPeYaThbCsi NPOJAYKTHBHLIE H BHICOKOIPO-
NYKTHBHbIE BOJOEMEl, a B IOXKHBIX — MaJonpoAykTHBHbIEe. OxHaKO
B LEJIOM B BbBICOKHX INHPOTax npeo6aalaoT MaJoNpOAyKTHBHbBIE,
4 B HH3KHX — BBICOKOIIPOAYKTHBHBIE BOAOEMEI. )

Ananuz 6uoTHYeCKHX §aJIAaHCOB IJI5 PA3HLIX 03€P H BOAOXPaHHJIMIL
TI03BOJIHJ BBHISIBUTH HEKOTOPhIe 00IIHe 3aKOHOMEPHOCTH.

Cymmapuasi 6uomacca (kdx/M?) Bcex TIuAPOGHOHTOB, BKJIKOUAs
BOJHBIE pacTenHsi, 6aKTepHH, 300MJIAHKTOH, 3006e€HTOC H PHIO, B 3KO-
' cHCTeMaX pasJHYHBIX 03€p W BOJOXPAaHHJHIL BO3PacTaer MPOMOPIHO-
HaJbHO yBEJAHYEHHIO NepBHUHOH mpoaykuuun (Pp) B HHX 3a TOA
(puc. 31):

B=0,126P,. ' (56)

W3 puc. 31 u ypaBueHuss (56) BHIAHO, YTO B MCCJEAOBAHHBIX
BOLOEMAaX pAa3HOTO THNa H pasjHYHOH NPOAYKTHBHOCTH CyMMapHas
fHOoMacca BCEX BOJHBIX OPraHH3MOB B cPellHeM He npesnimaer 13 %
MEePBHYHON NMPOAYKIHMH 3a roj. DToH obuiedl 3aKOHOMEPHOCTH TOLYHHS-
10Tcs He Bce o3epa. Tak, B 03. Kapaky.ab 6HoMacca rHAPOGHOHTOB €O-
crasJasier He Gosee 0,2 % mnepBhunolfl mpoaykuuu. B sToM osepe oc-
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HOBHAas dYacTb MEPBHYHONH NPOAYKIHH CO3[44€TCS BBICIIHMH BOJHBIMH
pacrenusmu u auuib 0,6 % — BOAOPOCAAMH HJIAHKTOHA.

B osepax Guomacca 3oomaanktona gocturaer 0,92 6uHomacch 30-
obenToca. B Bojgoxpauuiaumax, Hao6opor, 6HOMacca 300IMJaHKTOHA He
npespimaer 0,17 6uoMacchl 3006entoca. B osepax mo 96 % (B cpen-
HeM 78 %) 3sHeprud, acCUMHIMPOBAHHOH BCEMH O6€CIIO3BOHOYHBIMH,
TMPUXOAHTCS HAa JAOJI0 300MJIAHKTOHA, 4 B BOAOXPaHHJAHIIAX — HE 60-
aee 67 % (B cpeanem 44 %) [49]. Takum o6pasom, ciaefyeT OXKH-
3AaTh, YTO B 03ePaxX OCHOBHBIE MOTOKH SHEPrHH HPOXOAST yepe3 cool-
LIeCTBA OPraHH3MOB IJIAHKTO-

Hd, 2 B BOJOXpaHUJHIIAX —  LJZ58
yepes coobiiecTBa 3006eH- U r
toca. Cureanyer  OTMETHTb
(rabmn. 22), yto B O3epHHIX
9KOCHCTeMaX OTHOIUEHHe Tep-
BHYHOH NPOAYKUHH K CyMMap-
HBIM TpaTaM Ha OoOMeH BceMH 2}
rUAPOGHOHTAMU B CPEIHEM CO-
craBasger 1,37, H3MeHsAsACh OT
0,49 no 4,54, a B Bomoxpanu-
aumax — 0,85, uamensisich OT
0,34 no 1,47. Takum o6pasom,
B 9KOCHCTEMAaX BOAOXPaHHJIHULI
TPaTH 3HEPIHH Ha oOMeHHHIe
npoluecch BCeMH THAPOOHOH-
TaMH NPEBHIHAKIT KOJHYECTBO ; — ! )
3HEPTUH, cojepxKalieiicds B | I uh

MEePBHYHOH MPOAYKIHH. OTO  Puc. 31. 3aBucumocTs CYMMapHOH 6HOMAcCH
CBSI3aHO C TeM, YTO B BOJO- THAPOOHOHTOB X B 0T nepBuuHoi NPOAYKIHK

- XpaHWJHMIIAX, B OTJHuYHe OT F» 32 Ce30H B osepax (I) H BOLOXPAHHJH-

03€ep, B NPOAYKIHOHHBIX IIPO- wax (2).

meccax Gonbluee 3HaueHue LUTPHXoBad "“““"’“‘fe%gfe”""”“" HHTEpBAT (p=

HMEIOT aJUIOXTOHHBIE Opra- o

HHUecKHe BellecTBa. KpoMe TOoro, B BOJOXPAHHJIHINAX AOAS TPOAYK-
LUK MOJIIIOCKOB B oflieidl MPOAYKIMH HEXHINHBIX >KHBOTHBIX CO06-
IECTB 3000€HTOCA NPUMEPHO B TPU pasa GoJblue, 4eM B o3epax
(raba. 23). MoxHO npeanoJaraTh, 4YTo KOJHYECTBO MOJUIIOCKOB GYAET
Gosbllle B TeX BOJOEMaX, B SHEPreTHYeCKOM GajiaHce KOTOPHIX BaxK-
HYIO DOJIb HI'PalOT a/JOXTOHHBIE OPraHHYECKHe BElecTBA H OCHOBHHIE
NOTOKK 3HEPI'HH HalpaBJeHb yepe3 NEeTPUTHYIO NHIUEBYIO IEMb.

[To mepe yBeqHuenHs nepBHYHOH TIPOAYKIHH B 03€paX M BOZOXpa-
HHUJIMILAX YBeJHYHBAeTCs W NOTOK SHEPTHH uepe3 GaKTePHONIaHKTOH
Apac (kIk/mM? 3a ce3on), cocraBasii B cpepueM moutd 90 % mneppuu-
HOHM NPOIYKIHH B BojoeMe (pHC. 32):

Apae = (0,893 & 0,236) P,,.

Oanako 3To, KOHEYHO, He O3HAaYaeT, YTO IOYTH BCS NEPBHYHAS IPO-
AYKLHs, co3faBaeMasi B BOLOeMax, YTHJH3HPYeTCS B HHUX GaKkTepHo-
nnanktoHoM. [lpuBeneHHoe paBEHCTBO CBHIETENLCTBYET O TOM, 4YTO
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B 03epax M BOJOXPAHHJIHINAX OAKTEPHUOIIAHKTOH ACCHMUJIMPYET KO-
JIMYECTBO SHEPrHH, 3aKJIOUEHHOe B OPTaHMYeCKHUX BEIeCTBAX KaK aB-
TOXTOHHOTO, TaK M aJVIOXTOHHOTO NPOUCXOXAEHHSI, KOTOPOE 3KBHBa-
geatHo 0,893 Py.

Hcnonwsyss ypaBHeHHs] 3aBHCHMOCTH Npoaykuuu P, (kIx/M2) u
Tpar 3Heprud R, (x[1xk/M?) 300m/aHKTOHA OT IEPBHYHOH NPOLYKHHH
B BOJOEMaX pasHOro Tuna, paccuntanueie M. B. MBanosoit [49], u
NpHHHMas BO BHHMaHHe, YTO [JIs H3yueHHHX B pa6ore [49] BomoemoBs
cpeaHee 3HaueHUE NEePBHYHOH
NPOAYKIHH 33 BereTalHOHHbIH
ce30H coctaBasio 3393 xIx/

gA
Jgrb’” M2, JIETKO PacCuHTaTh ypaB-
HEHHe, oTpaxaloillee 3aBHCH-
MOCTb NOTOKa 3SHEPTHH uepes
cOO6LIeCTBA KHBOTHLIX IIJIaHK-
tona A, (kIx/mM?) or nep-
p BHUHOH TNPOAYKIHH B BO-
aoeme:
P,=0,042P7%,
° o 7 (57)
0,907
! . °? ) - R.=0,140P;"",
1 z FARETT : (58)
Puc, 32. 3aBHCHMOCTA IOTOKZ 3HEPTHH uepes A;=P.+ Rz=0,180P0p’9-
GaKTePHONAHKTOH Apac 32 CE30H OT NEPBHY- (59)

Holi npoxykunu Pp 3a cesoH B osepax (1)

H BOJOXpaHHIHWAX (2). H3 nocnennero pamencTtsa
CJAEAYeT, YTO OTHOUEeHHE Io-
TOKa SHEPTHH Yepe3 cO0OIlecTBa 300MJIaHKTOHA K NEPBHYHOH NMPOLYK-
OHUU HE3HAYUTENBLHO YMeHbIIaeTcs1 10 Mepe yBeJHUCHHSA ITIPOAYKUHH

B BOJOEMAaXx:
A,/P,=0,180P; "', (60)

Tabauuma 23

COOTHOIWEHHE TPOAYKUUH MOJIJIIOCKOB (P) Y TIPONYKIIAKM HEXHMUIHBIX KH-
BOTHBIX BEHTOCA (Pf) B PA3HBIX O3EPAX U BOJOXPAHWJIMIIIAX

Osepo Pm/Pf Bopoxpanuauue Pm/Pf
Kapakyin 0,0001 Kuenckoe 0,88
Hapous 0,70 PLi6uHCKOe 0,72
Msietpo 1 0,56 M BanpKOBCKoOE ' 0,28
Baropuro 0,02 Yrauuckoe 0,92
JpuBsTh 0,66 TopbKOBCKOe 0,92
Kpusoe 0,09 Ky#i6uienckoe 0,85
Kpyraoe © 0,35 CapaToBCcKOe 0,93
3eJ1eH(iuKoe ) 0,01 Bosarorpaackoe 0,62—0,79 |
Xap6eit 0,102 Cpemiee 0,77
Cpenanee 0,28
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Ipu P,=100 xdx/mM2 3a BereTauHoHHw ce30oH A,/Pp=11Y%, npu
P,=418 kx/m2 A, /Pp=10%, npu Pp=4184 xdx/m? A,/P,=8Y%,
npu P, =200 000 kdx/mM? A,/Pp=7 %. B Bogoeme, B KOTOPOM NEPBHY-
Hast npoaykius paBHa 3393 kIIk/M?, MOTOK HEPrHH uepe3 300IIaHK-
TOH cocTaBjsieT He Gosee 8 Y% mnepBUYHOH NPOAYKEHH. DTO 3HAUYEHHE
B NepBOM NpHOJHMKEHHH MOXKHO paccMaTpHBAaTh KakK CpeiHee MJis
HCC/eJOBAHHBIX 036D H BOAOXDPAHHJHIL

[poayknus GeHToca, pacCYHTaHHAsl, KAK H IPOAYKIHS 300NJaHK-
TOHA, C YYETOM MPOAYKIMH HEXMIIHBIX M XHIIHBIX JXHBOTHBIX, 8 TaKKe

Ly P,

Puc. 33. 3aBHCHMOCTb
npoaykKuuu  6Gentoca PQ 0
3a Ce30H OT IePBHYHOH
npoaykunu Pp 3a cesoH
B o3epax (/) m BOAOXpa-
mmumax  (2) (w3 [2]).

pallMOHA XHUIHMKOB, BO3PacTaeT C yBeJUYEeHHeM MePBHYHOH MPOAYK-
muu BogoemoB (puc. 33). Ilo aTomy mnokasaTenaio Bce H3YYCHHBIE BO-
JOeMBl JeJsTcss Ha ABe rpynnbel. K nepBofl OTHOCATCA B OCHOBHOM
o3epa, a Takxke HBanbkoBckoe M IIpojerapckoe BOAOXPaHMJIHIIA,.
a KO BTOPOH — TJIaBHBIM 06pa3oM BOZOXpAaHHJHIIA. 3aBHCHMOCTb NPO-
JyKUHH GeHToca 3a BereTalHOHHBIH ce3oH Py (xx/M?) OT MepBHY-
HOM NPOAYKUHH 3a TO Ke BpeMs JAJs BOLOEMOB NEPBHYHOH TI'PYNIBI
anmnpoKCUMHUPYETCS yPaBHEHHEM

Py= (0,131 = 0,100) PO £.0:169) (61)
a JJs1 BTOPOH IPYNIBI — BEIpakeHHEM :
Py = (0,080 == 0,090) P,. (62)

DTH [Be IPYNNb BOAOEMOB IOCTOBEDHO PA3jHualoTCs MO NPOAYKIUK
6entoca (npu p=0,95), korga nepBHUHAsl NPOAYKUHS B HHUX NPEBH-
maer 418 xJx/m2 Ilostomy, Kak BHAHO H3 puc. 33, Hanpuamep, ce-
BepHble MaJIONPOAYKTHBHbIE o3epa Kpyrioe u 3ejieHenkoe, OTHOCA-
uipecss KO BTOPOil rpynne, mpaBOMEPHO MOTYT OBITb OTHECEHHl M K BO-
JoeMaM NepBOH I'PYINLL.
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Takum o6pasom, NPOAYKUHSI COOGLIECTB 3006€HTOCa B BOAOXPa-
HHUJIMLIAX NPAMO NPOHOPUMOHAJbHA HX [EPBHYHON HPOAYKUHH M CO-
CTaBJsET B cpenHeM okoso 8 Y ee BeanunHbl. B naubosee npoayk-
THBHOM M3 o03ep (03. Kapakysab) npoaykuus 3006eHTOCAa He HPEBHI-
maer 0,2 9% nepBHYHOH NPOAYKUUH, a B HAHUMEHEe NPOAYKTHBHOM
(03. 3enenenxom) gocruraer 2 %. Ilpu cpeanem cpemn HccienoBaH-
HBIX 03€D YDOBHE NePBHUHOH NPOAYKIMM NPOAYKIHA GeHTOoca cOCTaB-
Jser okoso 1 Y% ee BeqMUHHBL. YPOBEHb NPOAYKIHH HEXHIIHBIX XKHBOT-
HHX B o3epax npumepuHo B 10 pa3 HuKe, ueM B BOJOXPaHHJHILAX,

g R,
J r—-

Puc. 34. 3aBHCHMOCTD
TpaT Ha OGMEH XHBOT-
HeIMH GeHTOca R 3a ce-
30H OT IEPBHYHOH mpo-
aykuuu Pp  3a  cesom
B o3epax (I} u Bopmoxpa-

! z I 4k HuJHmax (2).

{Ipd OJMHAKOBHIX 3HAYeHMAX INEPBHYHOH MPOAYKLUHH B 3THX BOJOE-
Max [2]. IIpoAyKuHus XHINHBIX MKUBOTHBHIX GEHTOCA B O3€PHBIX 3KOCH-
creMax cocraBjaer 10 9% NPOAYKUHH HEXHIIHBIX KHBOTHBIX.

B BomoxpaHUMHINAX CBA3b MENKAY NPOLYKIUEH XHIKHBIX ¥ HEXWI-
HBIX XXHBOTHBIX JOHHBIX COOOCIIECTB MPOCJEKHBAETCS JHIIbL B T€X CJy-
yafx, Koraga He NPUHHAMaeTcs BO BHHMaHHE MPOLYKIHS MOJJIIOCKOB,
KOTOphle, KaK yXKe€ TOBOPHJIOCH, B 3THX BOLOEMax HIPAIOT BaXKHYIO
posb. Cpenn XHIIHBIX XKHBOTHHX GEHTOCA B 03€paX M BOAOXPAaHHIHIAX
npeoliafaioT JHUHHKH HAaCceKOMbIX, MJIS KOTOPBIX MOJJIOCKM HE MoO-
TYyT paccMarpuBaThCs KaK OODBEKTHl MHTAHHS. B TakoMm cayuae, T. e.
6e3 yuera NPOAYKUHH MOJIIIOCKOB, NPOAYKUMS XHIIHHKOB GeHToca
B BOJAOXpaHWNHIIaX He IpeBbILAaeT 5 Yy NPOAYKUHH HEXHIIHBIX KH-
BOTHBIX.

KonnyectBo sHeprum, paccenBaeMoii :KHBOTHEIMH GEHTOCA 3a Be-
FeTallHOHHBIN CE30H B Ipolleccax OOMeHAa, CBSA3aHO CO 3HAUYEHUSMH
nepsuunolt npoaykuuu (kIk/M2) B Bojoemax mnepBOH M BTOpOH
TPYNIB COOTBETCTBEHHO 3a TOT XKe mepuox (pHc. 34):

Rb =(0’995 + 0,598) Pg),487 + 0,092) (63)

b

+

Ry = (0,460 == 0,320) P57 + %102 (64)
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Cpenu HccefOBaHHBIX 03ep B HalMeHee NPOAYKTHBHOM  (03. 3ee-
HEIKOM) TpaThl Ha OOMeHHBIe NPOLECCHl Y XUBOTHHIX GeHToca cocra-
BHIH OKoJiO 9 Y% mnepBHuHOM NPOAYKUHH, a B HaHGoJee TPOAYKTHB-
HoM (03. Kapakyab)— okoso 0,5 %; B HauMeHee NMPOLYKTHBHOM BO-
noxpanuauule (Pei6unckom)— 17,9 %, a B nHaunGosiee NPOAYKTHBHOM
{(Humasuckom)— 13,6 %. B Tex Bomoemax, mepBHuHas NPOAYKUHS
KOTOPHIX OJIM3Ka K CPefHeH MJA H3YYeHHHX 03ep M BOLOXPAHHJIHMII,
Tpatel Ha OOMEHHblE Ipolecchl B CoOOIIecTBaX KHBOTHHIX GeHToca
He npesumaioT 3 u 20 %. .

B coorBerctBHM ¢ ypaBhenusimu (61)—(64) c yuetom cpeanero
3HAYeHHs] NePBUYHON NPOAYKUHH H3YUEHHHIX 03€p H BOMOXPAHUJIMIL
M TIoc/le MPUBEAEHUS MOKas3aTessl CTeneHH B ypasHenusx (61), (63)
7 (62), (64) X OAMHAKOBHIM 3HAUEHUHAM JIEKO PACCUHTATh COOTBETCT-
BYIOILHE YypaBHEHHUs, OTpPaXKalllne 3aBHCHMOCTH IWOTOKOB 3HEPTHH
B OEHTOCHBIX coofllecTBaX OT IMEePBHYHON NPOAYKIHH B BOAOEMAaX
MepBOH U BTOPOH TPYNNBl COOTBETCTBEHHO:;

Ap = 0,667P%%, (65)
p
A,=0,274P,, (66)

[Torok sueprum yepes coolfllecTBa KHBOTHHEIX GeHToca B HauboJjee
TIPOAYKTUBHOM M3 BOJOEMOB IIePBOH TIpYNIH cOCTaBJjseT He O6oJjee
1,0 % mnepBHuHON TMPOAYKIIMH, a B HaHMeHee NPOAYKTHBHOM — 8,8 %,
B BOAOEMax cO cpeaHell mpoayKTHBHOCTHIO (3833 k/xk/M? 3a ceson)—
2,0 %. B BomoemMax e BTOPOH TIpPynmsl 3TO 3HAauyeHHe PaBHO IpPH-
mepHo 27 %.

IlpuBenennsle QaHHBle CBUAETEJNLCTBYIOT O ‘TOM, 4TO B MaJompo-
JYKTHBHBEIX 03€pax PoJb XKHBOTHBIX IJIAHKTOHA H OCHTOCA B YTHJH-
332K OPraHHYEeCKHX BelliecTB, 06Pa30BaHHBIX B pe3yJabTaTe Ie€pPBUY-
HOTO HPOAYUHPOBaHHS, Oojee 3HAUHMd, YeM B BLICOKONPOJAYKTHBHBLIX.

CooTHoUleHHe MPOAYKUUH COOOLIECTB 300MJIAHKTOHA H 3000€HTOoCa
B 03€PaX HAXOAMTCA B NPAMOW 3aBHCHMOCTH OT OTHOWIEHUS NePBUY-
HOM NPOAYKIUHH IJIAHKTOHA K NPOAYKIHMH Makpoduros B HuX. ITo mepe
YMEHbILUEHHS] XOJH MaKpO(pHTOB B NEPBHYHOH NPOLYKIHH YBEJHYHBA-
eTcsi 3HaueHHe cOOGINECTB 300MAHKTOHa AJsi 3006eHToca (puc. 35).
B MenkoBOZHBIX XOPOUIO IPOrpeBaeMBIX 03epax ¢ Pa3BHTOH NOABOJ-
HOfl PACTHTEJBLHOCTBIO B OOpa30BaHHM BTOPHYHOH NPOAYKIHH BaXK-
HYI0 POJb HrpaloT coobulectBa OeHToca. B raybOKOBOJAHBIX 03€pax,
B KOTOPHIX MaKpOMHTH pa3BUTHl c¢a1abo, NPHYPOUYEHH JHUIL K Y3KOH
JUTOPaJbHOA 30HE MM BOBce OTCYTCTBYIOT, yBeJHUYHBAeTCS 3HaUeHHe
COOGLIECTB 300MJaHKTOHA. B npubpexHslx paHOHaX TaKHX 03ep
B T€X cJyyasiX, KOrja XODOHIO Pa3BHThl 3apOC/M MOTPYXKEHHBIX H II0-
JYNOrPYKEHHBIX PAacTEHHI, PE3KO BO3PacTaeT POJb COOOIIECTB MOH-
HEIX JKHMBOTHBIX. TakHe 0cOGEHHOCTH Pa3BHTHA COOOGILECTB KHBOTHBIX
nJankToHa W OeHTOoca B Ppas3HBIX BOZOEMaX CKODee BCErc CBA3AHBI
C pa3JIMUHON 3HAUMMOCTHI0O B HHMX NETPHTHOR MHINEBOH IenH. Osepa
C Pa3BUTOH MOABOAHON PACTHTENBHOCTbIO OOBIYHO GOraThl AETPHTOM,
KOTOPBI MOXKET aKTUBHO MOTPeGJAThCS 3000€HTOCOM M B MeHbliei
Mepe JOCTYyNMeH 300MIaHKTOHY. B  GOJbUIMHCTBE  BOMOXPAHHJIMIIL
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pa3BHTHE [eTPHTHON MHLIEBOH Lenu OGYCJIOBJEHO NOCTYIJIEHHeM aJ-
JIOXTOHHBIX OpraHHYeCKHX BeINeCTB, 4YTO H ofeclneydBaeT XOpOIUHe
yCJOBHSA AJS Pa3BHTHs COOOILECTB AOHHBIX XHBOTHHIX.

B 3ToM OTHOWIEHWH CYIIECTBEHHOE 3HAaU€HHe HMEIOT JaHHHe O CKO-
POCTH OCaXKJeHHsl B3BELIEHHBIX OPraHHYECKHX BeLIeCTB B BOAE Pa3HHIX
BoZoeMoB, Tak, HanpuMmep, B MeJKOBOZHOM (cpeiaHss rjay6HHA OKOJO
3 M) o3. Ulyurem (Bypsarckasst ACCP) B JerTHHH mepuon zoas exe-
CYTOUYHO OCEBLIHX OPraHHYeCKHX BellecTB cocTaBiaana 88—129 % ko-
JiHyecTBa 06PA30BAHHOrO 32 TO XKe BPeMs B pe3yJbraTe (QOTOCHHTe3a

15’}/”17 5
g
)

Puc. 35. 3aBHCHMOCTb OTHOLIEHHS NPOAYKUHH
300IJIAHKTOHA K NPOAYKUuH GeHtoca P,/P, ot
OTHOLIEHHH TI€PBHYHOM [POAYKIHH NJIAHKTOHA

. Bo, A v 1k npoayKuun wmakpodutoB Py/Ppm B pasHuHx

.‘0/ ] 1019 P/ Pom o3epax (u3 [33]).

] o d o7 Osepa: | — Kpachoe, 2— Mscrpo, 38— XapGe#i, 4—
—p4b Apaxaneit, & — IpuBsarel, 6 — Illyuse, 7 — B. EpaBHoe,

d : 8 — M. EpaBuoe, 9 — CocHoBckoe, /0 — Hcunra.

IJIaHKTOHA. B apyrux oszepax 3ra BeJHUMHA H3MEHAJIACh ot 30 mo
100 % u ymenbuasace ¢ ray6unoit” (taba. 24).

Ta6auua 24

AOJIST OCAXKIAIOIUXCH OPTAHMUECKHUX BEIMECTB (OOB) OT IIEPBHYHOM I1PO-
AYKIHUHM INIJJAHKTOHA B PA3HBIX O3EPAX

Oaepo Taybuna, M I OOB % Hcroynnk
lyuve (Bypsarckass ACCP) 7,0 88—129 [93]
Jlox-Ese (LWotaanaus) ‘ 156—25 33 [124]
Jloypenc (CIHA) 12,5 50 [131}
Maukodaiickoe (ITombiua) 25 100 [116}

B Mopckux sKocHCTeMaX [OJA NMEPBHYHON NPOAYKIMH, AOCTHAKO-
el pasHbIX IVIyOMH, 3aBHCHT TaKKe OT NPOAYKTHBHOCTH BOJABl H TJIY-
OHHBI H H3MEHSeTCS B MaJio- U CPeJHEeNpPOAYKTHBHBIX Bogax oT 0,8 a0
12 %, a B BLICOKOIPOAYKTHBHBIX MOMKeT A0CTUraTh 53—60 % (Ta6J1 25).
Ilpu 3TOM nOJA OpPraHHUECKHX BEUIECTB, OTJIATAIOIIHXCS B AOHHBIX
ocajkaX, H CKOPOCTb CeJHMEHTAllHH B3BellleHHHIX OPraHHYeCKHX Be-

12

Ta6auna 25

JoJgd NEPBHUYHOM HPOL[YKLII/II/I (%), JOCTHUIAIOIIEM PA3HBIX [VIVBHMH B MOP-
CKHUX 3KOCHCTEMAX (M3 [129])

30Ha Tay6uHa, M ﬂgg’;‘yﬂﬁﬁi'f“oz"“
| Boabl HH3KOH M cpelHeH INPOAYKTHBHOCTH
AksaToprajbHas ATJaHTHKA 5000 0,8
CapraccoBo mope 200 1,0
Lupkyasunonnnle Tededus Tuxoro okeaHa 5600 1,5
‘ 1050 9,0
3aauB Aascka | i 3500 2,1
CeBepo-3anaanas ATnanTHka 1 mo 3132 41—6
IMoGepexbve Kaaudopuuu 1500 3—4
TlaHaMckuii 3a1HB - 1300 12
' 1700 2
3791 2
Bonn cpexnefi ¥ BBICOKOH NMpPOAYKTHBHOCTH
30Ha NepyaHCKOro anBeJIHHIra 50 10
Kaandopruiickoe Teuenne
[OpY HaJHUHM alBeJJIMHTA 300 53
6e3 anBesIMHTA ' 700 34
Hpelo-Hopckasi 6yxta — 59
Tlpu6pekHbie U HePHTHUYECKHE BOJBI 2-—65 30—60

1[eCTB BhIIE B 6ojiee NPOAYKTHBHBIX Bogax (Tab6u. 26). BeposTHo,
PasiHUHAMH B OCa’KJ€HHH OPraHHYECKHX BElIeCTB MOXHO OODBACHHTD
TO, YTO B 3KOCHCTeMaX CyONOJSPHBIX BOJOEMOB 3HAYEHHs MOTOKa
HEepPruu yepe3 OeHTOC BhHIIe, yeM UYepe3 IJIAHKTOH, a B TPOIHYECKHX

Ta6auna 26

CKOPOCTb CEAMMEHTAUMH OPIrAHHYECKHX BEIIECTB B MOPCKI/IE OTJ'IO)KEHHS{
(U3 [129])

Hona nepBHY-
Hoit npoayk- | CKOPOCTH ceiu-
Paiton IHH B OTJO- MEHTaUHH,
WEHUAX, Y MM/ron
Oxgeauuyeckne BOABL
A6uccanpuas paBHHHa (cpelHee) 0,03—0,4 0,001
LlenTpanpuas 9acTb THXOro oKeaHa 0,01 0,002—0,006
CeBepo-zanagnas Adpuka, Operon, Aprentuna 0,1—2,0 0,02—0,7
30Ha nepyaHcKoro anBesJHHra, Daarska 11—18 1,4
CoJsienple Mapuig

~ Keitn-Kox (CIIA) 5,3 1,0
Jlour-Aitnenn (CIIA) . 37 2, 0—6 3
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U CcyOTpPONHUYECKHX Bonoemax—Hao6op0T NpHYeM CpefiHee IOJIOXKe-
HUE 3aHUMAIOT BOJABI YMEPEHHbIX MHPOT [121].

C nomowslo ypaBuenu#t (56), (59), (60), (65), (66) uerpyauo
ONIpeAesIHTb, YTO CYMMApDHOE KOJIMYECTBO 3SHEPTHH, acCHMHJIHpyeMoe
reTepoTpopHLHIMH OPraHH3MaMH B MaJONPOAYKTHBHBEIX 03€pax, B cpel-
HeMm pocruraer 119 % nepBuuHOM NpPOAYKUMH, B 03epax cpenned mpo-
IyKTHBHOCTH — 102 %, B BHICOKOMPOAYKTHBHBIX — oKosio 100 (98,8) %,
B BopoxpaHuauniax — 138 % . IIpuBejgennble mupPH TOBOPAT O TOM,
4TO NHILeBBlE TOTPeGHOCTH TeTepOTPOPOB B MAaJONPOAYKTHBHHIX O3€-
pax M BOAOXPaHU/JIHIIAX HE MOTIYT ObITh OGECcHedeHBl TOJBKO 3a CUET
[ePBHYHON TPOAYKIMH §e3 WCIONb30BAHHA aJIIOXTOHHBIX OpraHHyYe-
CKUX BEIIECTB.

KoanuecTBo mnnmesoro wmartepuana, nNOTpeb/seMOT0 TeTEpPOTPO-
(haMi B MOPCKHX 3KOCHCTEMAaX, COCTaBJSET HOCTATOYHO GOJbILYI®
HOJII0 NEpPBHYHON NPOAYKLUHM M 3aBHCHT OT XapakTepa BOJOeMa H
THIIAa pacTeHuH, B pesysjbpTate (HOTOCHHTETHUYECKOH AKTHBHOCTH KOTO-
PBIX co3jaeTcsl MePBHUHOE Opranmdeckoe peluectso (tabua. 27). Kpome
TOro, Kak BHJAHO M3 TabJ. 27, MOpCKHEe retepoTpodHEEe OpraHu3Mbl
IO CPaBHEHHIO ¢ HAa3e€MHEIMH Gojiee 3¢ (HeKTHBHO HCHOMB3YIOT OpraHH-
UyecKHe BelllecTBa, 00pa3oBaHHEIE B pe3yJbTaTe NEPBHUHOTO MIPOAY-
HHPOBAHHUS.

Takum 06pa3oM, ¢ y4eTOM pPacCMOTPEHHBIX COOTHOIIEHHH NOTOKOB
SHEPTHH U NEPBUUYHOH NPOAYKUHHM B 03€pax W BOJOXPAHUNHILAX, MOP-
CKHX M Ha3eMHBIX 3KOCHCT€Max MOXKHO CIeJaTh BBEBOL O TOM, UTO
HanGoJjee 2ppEeKTHBHO YTHIU3HPYIOTCS OPraHHYeCKHe BeINecTBa, Mpo-
AyuHpyemele B mpouecce (oTocHHTe3a 3eJeHBIX pacTeHH#, B 3IKOCH-
cTeMax HPEeCHOBOJHBIX BOJOEMOB.

KonnuecTBo nmumu, Heo6xoAuMoe XHNIHHKAM 300MJIaHKTOHZ, T. €.
ux paunon C. (kIlxk/M?), B TeueHHe BereTalHOHHOTO Ce30Ha B CPeA-
HEM B pa3HHIX BOJOEMaX AOCTUTaeT OKOJIO NMOJOBUHH MPOAYKUHWH He-
XMIIHBIX XKUBOTHLIX MJIaHKTOHa (puc. 36):

C.= (0,491 = 0,107) P;. (67)

B coofiecTBax AOHHBIX XHBOTHBIX PAallHOH XHINHHIX XXHBOTHHIX TaKKe
COCTaBJISIET HEKOTOPYIO LOJIO NPOAYKIUH HEXHIIHBIX XKHBOTHBIX B 03€-
pax U BONOXPAHWJIHLIAX COOTBETCTBeHHO (pHc. 37):

C,= (0,452 = 0,210) P;, (68)
C.= (0,152 = 0,029) P;. (69)

B mxrTHOlleHO3aX TakXKe pPasjMualoT XHIIHBIX H HEeXHIIHBIX PHIG.
OpxHako 1O CPaBHEHHIO ¢ 300IJIAHKTOHOM H 3000€HTOCOM DHIGH Mpef-
CTaBJAIT CO0OH clenyiomHi TpopHUeCKHH YpOBeHb, BHICTYIAas Kak
XUUHUKH., BMecTe c TeM, B JZaHHOR MoHOrpaduu mias yxoOCcTBa H3-
JIOXKEHHS] NPOAYKLHSA HEeXHLIHBIX PHI6 H PaIHOH XMILHBIX PHI6 0603HA-
4aioTcs TaK Xke, KaK U AJs coo0IIecTB 300MJMaHKTOHA u Genroca. Cie-
AyeT OTMETUTH, UTO HaAeKHBIX MAAaHHBIX O TMNPOAYKIHH H panuoHax
KaK CcOCTaBJAsOWNX §ajaHCOBOrO paBeHCTBA MJIH HUXTHOLEHO30B IO-
JyueHO eille HEJOCTaTOyHo. B nepBom NpHOJHKEHHHM YCTaHOBJICHA
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Ta6muna 27

IOJISI MEPBUYHOM ITPOAYKUUWU, TIOTPEBJAEMON HEXWHIHBIMHU TETEPOTPO®PAMU
B MOPCKVX M HA3BEMHBIX 39KOCHCTEMAX (M3 {129]))

% nepsuuHol | IHCJO TpO-
DKocHCTEMa LE,%J‘T)EYKEHH’ 9, d;:ﬂp(:):il;?
HazemHble 3KOCHCTEMH
Onaparouine Jeca

Teuneccu, CIIA 2,6 3

Onrapuo, Kanaga 1,6—2,5 3
Ctapble moJst

IOxuas Kapoauua, CIIIA (1—7 zer) 12 3

Muuuran, CHIA (20 jet) 1,1 3

Teunneccu, CIUA ) 12,5 3
Adpukanckue nacrbuma )

Cepenrern, Tansanus 14,5—38,2 3
AmepukaHckue nacrouuia 0,1—19 3
BepeckoBhie U BJaaxKHBIE Jyra

BesukoGpuranus, [oabma 9,0—30 3
[TacTOuIHEE 3eMJH

Koaopano, CUIA, BeaukoGpuTanus 5,6—26,7 3

i
Mopckue s3rocucTeMsl (IpuGpexHas 30HA) :
CocyaucThEe pacTeHHs, MODCKHE TPaBHl

CeBepHOe Mope 4,0 3
CoJieHble MaplIH

CeBepuas Kapoauna, CIIA 58,0 — ‘

xopaxus, CIIA 4,6 3—4 '
MaurpoBsie 60J0Ta (TOJMLKO JIHCTbS W IOYKH) g

®uaopuna, CIIA 9—27 — ,
DuTONNARKTOR .

Jlour-Asinenn, CIIA 73 4

samuB Happarancerr, CIIIA Ho.30 4 '

Kouun-Baksotep, Unans 10—40 — i

npubpexHasd 3oHa Kamudopruu 7—52 —

nepyaHCKHH anBeJJIHHD 92,54—61 | —
Mopckue skocHcTeMH (OTKPHITHIE OKeaH)
OUTONNAHKTOH

Banka xopaxkus 50—54 4

CeBepHOe MOpe © 756—80 4—6

CapraccoBo Mope 100 5

BocTounas 4acTe TpoNH4ecKOH 30HB THXOro oOke- 39—140 5

aHa

BIOJNIHE ONpeleJNeHHasl CBA3b MeXAy pAalUOHAMH XHUIIHBHIX pHOG
(xIx/M2 3a ce30H) W TPOAYKUHeH HeXHIUHHIX PH0 B HXTHOLEHO3aXx
HEKOTOPHIX BOROeMOB (pHc. 38), KoTopasi MOXKeT OLITb ANNPOKCHMH-
pOBaHa ypaBHEHHEM

C.= (0,581 = 0,116) P;. (70)
8* 115



O6pamatot Ha ce6s1 BHHMAHHE MOBOJbHO GOJbIIHE 3HAUEHHHA OT-
HOCHTeJBHEIX OLiH6OK B ypaBHeHusax (67)—(70), KoToprle uyalille BCEro

gL,

190,
2} zr
1 7—
7 -

1
21gP;

. ' N [+)
V4
0 b4 3 ‘ —t / 1
1 2 1§ Py .
Puc. 36. 3aBHCHMOCTh pallHOHa XHUIHHKOB  Puc. 37. 3aBucuMOCTh pallHOHA XHUIHH-
C. 32 Ce30H OT NPOAYKIHH HeXHIIHHX KoB C. 32 CE30H OT NPOAYKUMH HEXHIL-
JKHBOTHBIX P; 3a cCe30H B COOGIECTBAX  HHX XHBOTHbIX P; 3a ce3oH B €0006-
300MAAHKTOHA B PasHEIX Bogoemax (u3 [3]). mecrBax HOHHBIX KHBOTHBIX B 03epax
) (1) u somoxpanwmmwax (2) (us [3]).
15¢,

,2’- ,

v (i./P)

o 7
x 2
o J

4 1 1
0 7 g P 0 7 1g (B / Bg)

Puc. 39. Cooruoutesne mexny C./Pj

H B./B;f B coofumecrBax 300INIaHKTOHA

B pasHblX BogoeMax ([), a Takxe 300-

Geutoca B o3epax (2) u BOAOXpaAHUAR-
max (3) (3 [3]).

Puc. 38. 3aBHCUMOCTb palHOHA
xuiaeXx pei6 C. 3a Ce30H OT
TPOAYKUME HeXHHIHBIX pHiO Py
32 CE30H B HXTEOIEHO3aX Pa3HbiX
BogoemoB (u3 [3]).

cocTaBasiioT okoao 20 %, a B ypaBHenun (68) mocrurawoT moutu 50 %.
3710 06yCJOBJEHO Pa3HbIMH NPHYHHAMH H, B NEPBYI0 ouepenn, He-
JOCTATOYHOM H3YYEHHOCTHIO CIIEKTPOB NHTaHHs THAPOOHOHTOB B Pas-
JHYHHIX BojoeMax. M3BecTHo, UTO MHOr#e XKHBOTHHIE, CHHTAKIIHECH
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OOJIMMaTHBIMU XHIHHKAMH, TDH HEJOCTaTKe JXHBOTHOH NHL[H MOLYT
JIETKO NEpexXOJuTh Ha JApPyrHe MCTOYHHKH IHTaHHA. DTO XapaKTepHO
KaK AJIS IJIAHKTOHHBIX H JOHHBIX JKHBOTHBIX, TaK ¥ jjs pui6. Orme-
THM, UTO B 03epax, 6oraThiX M GeAHBHIX GEHTOCOM, OKYHH IepPEXOAAT
Ha XHUIHO® NHTaHHE B pa3HOM Bo3pacTe. B osepax eBponefickoll ua-
ctn CCCP, B KoTophIx 6HOMAacca KHUBOTHBIX GEHTOCA cOCTaBJsieT 3,3—
15 r/m?, okyHu-3BpH(dary nepexoisiT Ha XHILHOE NHTaHHE B 4—5-jet-
HeM BospacTe. XHIHOE NHTAHHE TaKXKe XapakTepHO ¥ AJf OKyHel
B TeX BOJoeMaX, B KOTOPHIX 6HoMacca OeHToca Menee 2,5—3,3 r/m2
[63]. B osepax, Gegnblx GEHTOCOM, OHH CTAHOBSTCH XHIIHHKAMH yiKe
B Bo3pacTe 1+, BO MHOTHX CJy4afiXx AKTUBHO NOTPeOJAS COGCTBEH-
HYIO MOJIOfib.

W3 ypapuenui (67)— (70) MOXKHO clesaTh DS BaXKHBIX BHBOJIOB.
B coobmectBax NJaHKTOHHBIX, NOHHBIX JKHBOTHBIX H PHI6 NHIIEBbHE
NOTPeGHOCTH XHIIHHKOB ITPONOPUHOHAJNBHBl MPOAYKUHH HEXHIIHBIX
JKUBOTHEIX. B 03epax M BOZOXpaHHJHMINAX NHIIEBHE MOTPEGHOCTH XHIL-
HHKOB IJTaHKTOHA, 6EHToca M PEIO 3a BereTAlMOHHBIN CE30H B cpel-
HeM He mpeBHINAIOT 53 Y NPOAYKUMH HEXHUIHBIX KHBOTHBIX 33 TO XKe
BpeMs H, KaK NIpaBuio, cocTaBasoT 37-—74 %. Toabko B coobiiect-
BaxX JOHHBIX XXKHBOTHBIX BOJOXPAHHJHUIL B CPeJHEM PAlHOH XHIIHHKOB
He npesbimaeT 15 % NPOAYKUHH HEXUIIHBIX XKHBOTHBIX.

B HeKoTOpHIX BOAOEMaxX B cOOOGIIeCTBaxX 300ILIAHKTOHA, 3000eH-
TOCa, a MHOTJAAa H pHI6 NHLIEBble MOTPEOHOCTH XHUHHKOB MPEBHINAOT
NPOAYKIHNOHHBIE CIHOCOOHOCTH WX NOTEHHHaAbHHIX XKepTB (C./P;>1).
Ilpu TakoM NOJOXKEHHWH AJS YAOBJMETBOPEHHS CBOHX MHIUEBHIX HOTPES-
HocTell, KpoMe NPOAYKLUHH KEPTB, XHUIIHHKH AOJKHBI HOTPEGJsiThH H
ux 6Homaccy HIKM mepexoAuTh Ha apyrod sup muumu. [Tpu stom chepo-
Basjo OBl 0XHJaTb - YMEHbIUEHHsi OHOMacchl KHBOTHBIX B COOOLIECT-
Bax. ONHAaKO HH OAMH HCCJAENOBATEIb ellle He YCTAHOBHJ TAKOH TeH-
JIeHIHH AJIS1 cOO0UIeCTB I'HAPOGHOHTOB.

OrTHolllenre palHOHAa XHIIHHKOB K nponykuun ux Xkepts (C./Py)
TeCHO CBfI3aHO C COOTHOIIEHHEM OHOMACC 3THX KHBOTHHIX (B./Bj)
{puc. 39): '

C./P; = (3,35 == 0,78) (B./Bj). (1)

W3 pasenctBa (71) BHIHO, 4TO B CcOOOIIECTBaX MJIAHKTOHHBIX H
GEeHTOCHBIX JKHBOTHBIX 3HayeHHe OTHommeHHss Co/P; mpeBHIIaeT 3Ha-
YeHHe COOTHOIIeHHss 6GHOMAacC XHIIHBIX M HeXHUIHBIX KHBOTHBIX MNpH-
MepHo B 3,4 pasa. IDTo AaeT BO3MOXKHOCTb, MHHYS IPOMEKYTOUHBIE
pacueTsl U crelHaJjbHbIe HCCJAENOBAHHS, MO NaHHEIM O GHOMAacce XHII-
HBIX H HEeXHIIHLIX }XHMBOTHBIX B coo6liecTBax MOJYUHUThH IIPecTaBJeHHE
O CTeneHH HUCTOJb30BAHUST XHIIHAHKAME KOPMOBOH 0asml.

Y3 ypasuenusi (71) caenyer, urto

. C,=3,35B,(Pj/Bj). (72)
CornacHo ypaBHeHuo (72), pauuoH XWIIHHKOB NPONOPUHUOHANEH HUX
Guomacce W 3HaueHW0 P/B-kospduiHeHTa HEXHUIHBIX XHBOTHBIX.

INuuieBbie nOTPEGHOCTH XHIIHHKOB, BO3pacTalollye MPONOPUHOHAJILHO
VBEeJIHUEHHIO HX GHOMACCHl, MOI'YT OBITh YAOBJETBOPEHH NpPH HOTpPes-
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JIEHHH UMM XKepPTB, AJA KOTOPHIX XapakTepHH BHcokne P/B-kosddu-
LHeHTHl (3T0 JHOO MejKHe KHUBOTHBIE, JHGO MXHUBOTHBIE C BHICOKOH
cKOpocThi0 pocta). CiefoBaTeNbHO, XHIIHHKAM BHIIOAHO TOTPEGJATH
HMEHHO TaKHX XKHUBOTHLIX, YHCJICHHOCTb MNONMYJAALMH KOTOPHIX O/aro-
naps 0cOGEHHOCTAM pOCTa H Pa3MHOMEHHS INOJAJEPXKHBAETCS Ha He-
06X0AMMOM YPOBHE.

HeXHUIHBIX pBI6 €CTECTBEHHO PacCMaTPHUBATBH 10 OTHOLIEHHIO K 300-
IIJIAHKTOHY H 3000€HTOCY KaK XHIIHHUKOB. IIpHHATOEe pasmeneHue puib
Ha [JAaHKTO- U OeHTOo(aroB B ompeneseHHOll cTenewn ycaosHo. Ha
PaHHHUX CTaAMsAX Da3BHUTHA Bce DHIGH HOTPEGJSIIOT B OCHOBHOM 300-
IIAaHKTOH MJH MEJKHH 3000eHTOC. }3BecTHO, 4TO PBIGH, OTHOCHMBIE
K IJIaHKTO- MM OGeHTodaraMm, u Ha OoJiee NO3JHHX CTAAHSX pPas3BH-
TUS NOTPeSJSAT B ONpeNeJeHHBIX COOTHOIUEHHAX CMELIAHHYIO. MUUILY.
ITostomy 1npu comocraB/ieHHH MULIEBHIX MOTPeGHOCTEH PHIG ¢ BO3MOXK-
. HOHM ISl HUX KOPMOBOH $a3off B KOHKPETHHIX BOJOeMaX HeOoGXOmUMO
VUHTBIBATL BCIO NPOAYKLUMIO COOOLIECTB 300IJIAHKTOHA M 3000€HTOCA.
B Tex Bomoemax, B cocTaBe OeHTOCa KOTOPHIX O00JbllOe 3HAaYeHHE
UMeIOT KPYilHbie MOJIIOCKH, NPH ONpeJeJeHHH NPOAYKUHH HEXHIHBLIX
JKHBOTHBIX, CJ@AYeT YYHTHIBAThb TPeTbiO 4acThb HX MPOAYKUUH. PrIOBI-
6enrodaru, mNUTAONIIHECS MOJIJHOCKAMHE, CHOCOOHEl YTHJIH3HPOBATH
okoio 30 % MPOAYKUHH KPYNHBIX MOJITIOCKOB, HCNOJbL3Ys B IHILY
3THX XHUBOTHBIX Ha PAaHHUX CTaAHsX UX pa3Butus [1].

CyMMapHBIfi 32 BereTallHOHHBI CE30H PAINHOH PO B CpegHEM
B o3epax jocturaer 76 %, a B BomoxpaHuiumax — 46 % cymmaphoi
NPOAYKIMH COOOGLIECTB 300IMIAHKTOHA M 3000€HTOCA 32 TO Ke BpeMs
(rabn. 28). Takum o6pa3oM, B TeueHHe BETE€TALHOHHOTO CE30HA PHIGH
crnocoOHBl YTHJAM3HPOBaTh He Gosee 76 % mPOAYKUHH, cO3xaBaeMOH
B coofllecTBax XUBOTHBEIX NJAaHKTOHAa M OeHToca. DBJn3kHe 3HaueHHS
6BlM NOJyUYeHBl, Hanpumep, Aast 03. Besoro, B KOTOpoM pPHIGH-MJIaHK-
Todard 3a BereTallUOHHBIA CE30H HCNOJb30BaJH TOYTH 65 % npoayk-
LUK KODMOBOro 300MJaaHKTOHa [79], B LINMJIAHCKOM BOROXDaHHJHIILE
pHIOB YTHJAH3HPOBAJIH B pasHble roabl 46—59 % cymmapHo# mpoayk-
LIUH 300IJIaHKTOHA H 3000eHToca [64], B o3epax SIKyTHH pHIGBI HC-
nosan3oBaJu okoJao 60 Y% npoaykumm 3oonsaukTona [85] u T. .

Hesepro mpeacraBasith, a Tem 6oJee NPHUMEHATh B pacyerax, 4To
BCS TIPOAYKLHSA COOOIIECTB JKHBOTHBIX MOXKeT OBITh HCIOJb30BaHA
HEMOCPEACTBEHHO BHYTPH 3THX COOGIIECTB, TaK € KaK HEBO3MOXKHO
MOJIHOE HCNONIb30BaHHe PEI6aMH TNPOIYKIHH, €O3/1aBaeMOH 300MJaHK-
TOHOM M 3000eHTOocOM. EcJH MBI IpHMEM IPEANOJIOKEHHE O MOJHOM
HCNO/Ib30BAHNY, Hampumep pbi6amH, NPOAYKLUHH KOPMOBBIX OpraHus-
MOB, TO aBTOMaTHYECKH He yYTeM 3JHMHHALMIO NPOAYKUHH GHOMAacCCH
3THX COOOIIECTB 3a CYET eCTeCTBEHHOM CMepPTHOCTH, BHIeTa HMaro
HAaCEeKOMBIX, aKTHBHOCTH Napa3HTOB HJH HHTAHUS OKOJOBOAHBIX KH-
BOTHHIX (aMdpu6H#, NTHI, MJIEKONUTAWIUNX). TeM caMbIM Mbl Heompas-
NaHHO YIPOCTHM TpPO(HYecKHe CBSI3HM, pPeasibHO CJAOKUBLUIMECS B KO-
CHUCTEMaX. ' :

[IpuBeneHHBIE COOTHOMIEHUS MEXKAY MHHIUEBHIMH NOTPEGHOCTAMH
XHIIHUKOB H NPOAYKLHOHHBIMH BO3MOXHOCTAMH OOBEKTOB HX MHUTAaHUS
HeO6XOAHMO NPHHUMATh BO BHUMAaHHE IIPH OPHEHTHPOBOYHBIX OLEHKAaX
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Ta6auua 28 )
CYMMAPHAS TIPOAYKLIMS (xJx/M? 3A CE30H) COOBILECTB 300TIJIAHKTOHA (F,).
300BEHTOCA (P,) U PALIHOH PbIB (Cp) B PASJIMUHBIX BOJOEMAX

S ~ B

’ Q, a,
Bonoewm £, Py a® Py o CF UIL + é"* +N

+ + o N

N N
a, q,
Osepa

Kapakyan 143,5 | 65,3 | 208,8 | — — 109,610,563 —

Hapoub 58,6 | 42,3 | 100,9 — — 60,7 10,60 | —

Msicrpo 92,5 4,6 97,1 — — 87,6 0,9 | —

BartopuHo 100,0 | 29,3 | 129,3 — — 120,51 0,93 —
JpuBsTsl 298,0} 13,0 | 241,01 0,42 | 228,4 | 196,6 | 0,82 | 0,86

Bopoxpanuauia

! WanbkoBckoe 106,3 71,6 177,9] 57,7 | 164,0 | 107,1 {0,60 { 0,65
Yrauuckoe 65,7 | 396,2| 461,9|152,00| 217,7 80,3 {0,174{ 0,37
Pri6uuckoe 111,7 | 208,4| 320,1|110,50| 222,2 | 66,1 0,21 | 0,30

| TopbkoBcKoe 272,0 | 303,8{ 575,8|114,98| 387,0 | 48,1 (0,08 [ 0,12
KyiiGuieBcKoe 954,4 11480,0]1734,4|432,2 | 686,6 | 94,1 |0,05 | 0,14

| CapatoBckoe 111,3 | 1284,5]1395,8(482,0 | 593,3 | 94,1 |0,07 | 0,16
Bosrorpaickoe 399,2 | 507,1| 906,3(290,8 | 690,0 | 169,5|0,19 | 0,25

{ Boano3sepckoe 30,5 24,31 54,8 — — 45,2 10,83 —

[TposieTapckoe 104,2 74,5( 178,7] — — 36,8 | 0,21 —

1 Beceaosckoe 420,1 19,21 439,3}{ — — 83,7 10,17 —
MpuaMeyanue. P ,’, — cymMMapHas NpPOAYKHHS cooOluecTB 3000eHTOCA C

yueToM /3 IPOAYKUHH KPYIHHX MOJIIOCKOB.

TIPOAYKTHBHOCTH, B TOM YHCJie M PBIGONPOAYKTHBHOCTH Bojoemos. He-
JOOLeHKa, PaBHO KaK M TEPEOleHKa, Npecca XHIIHHKOB Ha coollie-
CTBA BONHBIX JKUBOTHHIX MOKET MPUBECTH K OIIHOOYHBIM HpefcTaBJe-
HHAM OTHOCHTEJBHO CTEIEeHH HCMOJb30BAHHA HJIH HELOHCIOJb30Ba-
HHS KOPMOBO# 6a3bl pei6aMH B PasjHYHBIX BOLOEMAX.

Bo MHOrHX HCCJIEIOBAHHSIX, OCOOEHHO BBIIOJHEHHBIX Yyupexie-
HUAMH PHO0X035HCTBEHHOrO NPOGMHIIs, OLeHKa KOPMOBOH Gaspl AJs
pui6 B KOHKDETHBIX BOJOEMaX 4acTO OCHOBHIBAETCSl JIMIb Ha pe3yJib-
TaTax onpeneneHusi 6GHoMacc KOPMOBHX o6bekToB. IIpu 3TOM HE H3Yy-

- 4aTesd HX INPOAYKIHOHHBIE BO3MOXHOCTH H He IPHHHMAIOTCSI BO

BHHMaHHe TpodHUecKHe CBA3H B COOOIIECTBAX KHBOTHHX. B To xe
BpPeMs TaKuWe PesynbTaTH CJyXKaT AN OOOCHOBAHHS pPeKOMEHAAaUUH
10 pHIGOX03AfICTBEHHOMY HCIOJNB30BAHHIO BOJOEMOB C IEJbI0 yBeaHye-
HHSI KX PbIGONPOAYKTHBHOCTH, BBJIOBA IEHHBIX BHJOB DI, akKK/JIUMa-
TH3alHH OMpelesNeHHbX BHIOB IJs 6ojee 3(Q(PEKTHBHONO HCIOJB30-
BaHHsl IKOGLI HEJOHCHOJb3yeMol phi6aMu KOpMOBOit 6a3bl. Bo MHOrux
clyyasix NPOBOJAHMBIE — HEPEeJKO  JOPOroCTosiHe — MEPONpHATHS,
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OCHOBaHHbBIE Ha HEOOGOCHOBAHHBIX HPOTHO3aX, HE JAI0T OXKHIAaeMOro pe-
3yJAbTaTa, a MHOTJAA W NPUBOAAT K OTPHULATEIbHBIM I1OCJHEIACTBHSAM.
Takum of6pasoM, OUEBHAHO, 4YTO 6e3 OUEHKH HPOAYKIHOHHEIX BO3-
MOXKHOCTEH HONYJASLUUA KUBOTHBIX M HX COOOLIECTB HEBO3MOXKHO JaTh
ofoCcHOBaHME U PEKOMEHZAllUM AJIS TIPOBeJeHHS KOHKPETHHIX X03sHcT-
BEHHBIX MEDPONDPUSATHH.

Bropas TpyAHOCTb, ¢ KOTOPOH BCTPedYaloTCs. TPH OLEHKE HCHOJb-
30BaHHS pHIbaMH KOpPMOBOH 0a3®l B BOjOeMax, 3ak/JlogaeTcss B cie-
nyiouieM. CorJgacHo NpUMEHSIEMBIM MeTOJaM, MHUIIeBEle NOTPeOGHOCTH
PG OLEHHBAIOTCSE 32 TOH, NOCKOJbKY WMEHHO 3a 3TO Bpems OOHIUHO
paccuuTHBalOTC HX HPHPOCTH. IIpOAYKIHOHHBIE BO3MOXKHOCTH KOP-
MOBHIX ODraHH3MOB ONpeje/sIoTcs Yallle BCEro 3a BereTallHOHHBIH
CE30H KdK CyMMa UX IPOAYKUUH 3a Gojiee KOPOTKHE IIEPUOABI BPEMEHU
(nekany, mecsin). Ilpu »TOM, OfHAKO, HE NPOH3BOAMTCS OLEHKAa TOY-
HOCTH omnpejaesieHufi panuoHOB PHI6 W NMPOAYKUHH UX KOPMOBHIX 00D-
ektoB. CpaBHeHne OOBIYHO NPOBOAUTCS C HCIOJL3OBAHHEM CPERHHX
3a paccMaTpHBaeMble NMEePHOABl 3HAUEHHH PALOHOB PHI6 U HPOAYKIHH
KOPMOBEIX 00beKTOB. B pesysbraTe 4acTO NPHUXOIAT K BBIBOLAM O He-
COOTBETCTBUH IHLIEBHIX morpebHocTell pHI6 UX KOpMOBO# 6ase B BO-
J0oeMe ¥ HeOOXOJWMOCTH IPOBENEHUS COOTBETCTBYIOUIMX aKKJIHNMAaTH-
3allHOHHBIX MEDONPUSTHH, HampaBJeHHHIX HAa ycTPaHeHHME TaKOTO He-
coorBercTBust. A. A. Ymuos [90, 91] na npumepe o3. Illyunero nyrem
HOCJeJOBATETLHOIO NPHUMEHEHHsT MaTeMaTHYeCKHX MeETOJOB II0OKasal,
yro 0€3 ompejeseHHsi TOYHOCTH KaxKAoH H3 paccMaTpPUBaeMbIX BeJH-
YHH HEBO3MOXHO OHEHHBATb COOTBETCTBHE HJM HECOOTBETCTBHE KOP-
MOBOH 6a3bl MULIEBHIM ITOTPEOHOCTAM PHIO.

[Ipu ollenke NUINEBHIX NOTPpeGHOCTER PHIG B 3TOM o3epe ObLIH HPH-
st 50 % -Hble AMana3’oHBl OMIMOOK ONpeje/ieHHs cpelHed Macchl,
CpeJHHX TPHPOCTOB, YAENbHOH CMEPTHOCTH H UHCJEHHOCTH BCEX BO3-
pactHbix rpynn pe6. Tako#i guanason omuO0K OB BHOpPaH M3 Tex
coo6paxKenui, 4TO B 3TOM cCJy4yae OTHOIIEHHE KPaHHUX BEJHUHH CO-
CTaBJASIET OKOJNO 2-—3, 4TO XapakTepHO HJs H3MEHUMBOCTH, HanpH-
Mep, Macchl HJIM OPHpocTa PHG B Opelenax OTAEAbHLIX BO3PaCTHBIX
rpynn. [Ipoaykuusi coobuiecTB KOPMOBHX OOBEKTOB B 03epe OlleHHBa-
Jach ¢ OWIHGKAaMH 3KCNIEPHMEHTAJNbHO onpefesneHHbx 3HaueHudt 30 %,
YTO COOTBETCTBOBAJO SKCHEPTHBIM OLEHKAaM TOYHOCTH OIpeeseHus
HCXOAHBIX BEJHUYHMH, HCIOJIb30BaHHBIM B pacueraXx. CuesaHHBIe Npel-
TIOJIOKEHHSI OTHOCHTENIbHO OIUMOOK OonpeieeHUs HCXOAHLIX BeJHYUH
BO MHOTOM YCJOBHB H TPeGyIOT RaJbHEHUINX CHNEeNHaJbHBIX HCCJEN0-
Banuil. BmecTe ¢ TeM cjeiyeT OTMETHTb, UTO C YYeTOM 3THX OUWIHOOK
B TeueHHE ABYX JeT HAGJIOAeHU OUEHKH MHINEeBHX NoTpeGHocTell phib
H OUEHKH NPOAYKIHOHHBIX BO3MOXKHOCTeH KOpMOBOH 6asml osepa He
NPOTHBOPEUHJIH APYT APYTY H BOIPOCAa O MX HECOOTBETCTBHM ‘He BO3-
HHKJ0. B To xe BpeMs 6blno y6eiuTe/NbHO NOKa3aHO, UTO NPH HELO-
yueTe MOTPEHIHOCTEN HJIM MX HTHOPHPOBAHHH NOJYYEHHLIE Pe3yabTaThl
HOCHJIH cayualigblii xapakrep. Tak, 6e3 yueTa norpelllHocTefl MHIIEBBIE
noTpeGHOCTH PHIG B pacueTe Ha BCI IJomans Bogoema B 1981 T.
6b111 paBHBl 753- 108 g [3k/roj, a NPOAYKIHOHHEIE BO3MOMKHOCTH KOD-
MoOBO# Ga3nl He mpeBwilranu 649.108 kIx/rox; a B 1982 r. aTH 3Ha-
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ueHHst cocTaBasan 669-108 u 774-10° k/Ix/rox coorsercrsBendo. Ta-
KM o0pa3oM, B OJHOM H TOM Ke o3epe B NepBOM cJyyae prGam
He XBATaJO KOPMa, a BO BTOPOM — erc ObljIo B H36HTKe. BMmecre
C TeM CKOJbKO-HHOYAb CYILECTBEHHBHIX H3MEHEHHH CKOPOCTH pOCTa
pu6 B 3TH rojabl oTMeueHo He Onisio. Takum ofpasom, He cjeayer ie-
JaTb 3aKJIOYEHHS O HECOOTBETCTBHM KOPMOBOH 6ashl INHIIEBHIM IO-
tpeGHOCTAM phi6. [IpHBeseHHBIl NPUMeEp MOKAa3LIBAET, HACKOJILKO CJe-
AyeT OBITb OCTOPOXKHBIMH B BBIBOJAX, OCHOBAHHHX Ha NONOGHBIX
JaHHBIX. '

CaiesyeT OTMETHTDb, YTO O PHIGOIPOAYKUUH B BOJOEMAax uallle BCEro
CYAAT IO BBUJIOBY DPHI6. OnHAKO B AeHCTBHTEAHHOCTH BHLIOB PHG CO-
CTaBJIE€T JIHIIb HEKOTOPYIO JOJI0 HX NPOAYKUMH. B nepBom npubiu-
JKeHHH NPHHUMAIOT, YTO B MOPCKHUX M TNPECHBIX BOAAX, 3a HCKJIOYe-
HHeM MPYAOB, BBLIOB (Y¢) He npeswmimarT npumepHo 30 % mnpoaykuuu
pui6 (Pr): Ys=!/3 Pr. Onpenenenne pri6ONPOAYKIMH CBA3aHO CO 3HA-
YHTEJbHBIMH METOAUYECKHMH TPYAHOCTSIMH, INIPHYEM OCHOBHAasl H3
HHUX — OTCYTCTBHE HaJIeXXHBIX METONOB onpeneseHHss aGCOMIOTHHIX 3a-
nacop pPel6, B TO BpeMs KaK BEJIOB HX OTHOCHTE/JIbHO JErKo IIOAna-
ercsl yueTy H B IPOMEICJOBHIX BOJOeMaXx perucrpupyerca. Kak npa-
BHJIO, BLIJIOB CONOCTABJAIOT ¢ NEPBHYHOA NPOAYKUKEH NJaHKTOHA, HO-
CKOJIbKY B GOJIbIIMHCTBE KPYNHBIX  IIPOMBICJOBBIX BOLOEMOB OHA HTPAET
GoJlee BaxkKHYI0 pPOJIb, YeM NPOAYKIHSA MaKPO(GHTOB, MHKDPOGHTOGEH-
TOCa W BojopocJel mepuduToHa. B GoraThix MakpopHTaMH BOLOEMaX,
B KOTOPHIX HX 3HauenHe B 0OPa30BaHHWH NEPBHYHOH NPOAYKIHH [O-
CTaTOYHO BeJHKO, 3(Q(MEKTHBHOCTb YTHAH3AUHH MaKPOYUTOB THIAPO-
6HOHTaMH HaMHOI'O MeHblie, YeM BOAOPOC/ell MJAHKTOHAZ, TaK Kak
TOJLKO HeGOJbLIash YacTh NPOAYKUHH MakpodHTOB MNOCTymaer B Ina-
CTOHIIHYI0 TpodHuecKylo uenb. McKiaiouenHe cocTaBISIOT HEKOTOPbLIE
TPONHYECKHE BOAOEMH C XOPOLIO Pa3BHUTOH BOAHOH PaCTHTEJBHOCTHIO,
KOTOpast aKTHBHO noTpebisaerca peibamu-QuTOodaramu.

KonnuecTBeHHasi ¢BA3b MeXAy BHIJIOBOM DHIG H PHIGONPOIYKTHB-
HOCTBIO 03€p, BOJAOXPaHHJHIL H Mopeli OBl1a BlEpBbie YCTaHOBJEHA
B. B. Byasonom u I. I. BunGeprom [15] myrem 06061ieHHst ZaHHBIX
no 22 osepam, 14 BojoxpauusHIIaM H 6 MopsiM. B pesyibraTe 6blI0
NI0JIy4eHO ypaBHEHHe, OTpaxKalolee 3Ty 3aBHCHMOCTD:

Yi=(1,840,9) - 1072 P,. (73)
Ilo nmeBliuMcs Ha TO BpeMsl AaHHBIM, PHIGONPOAYKTHBHOCTbL (B NpO-
He%ax OT MNEepPBHYHOH NPOAYKIHMH) BOJOEMOB, OLEHHBA€Mass B BHJe

Bblf Ba pHO, HMeJa caeaywooliue XapakTepHble 3HauyeHHs: Muposoi
OKed]
0,15

— 0,01—0,02, o3sepa, BomOXpaHHJHINA, BHYyTPEHHHE MOpPST —
,3, npyzasl — 0,5—2. .

kipsnnee B. B. Byavon [14] o6o6mun matepuansl mo 43 osepaw,
20 Bgpoxpanuaumam, 8 mopaM u 19 npyaam. On nokasaJ, 4To OTHO-
CH HBIH BBHLIOB B o3epax He npesuimaer 0,02—0,4 % nepsuuHO#M
NPOZYKUMH H, TAaK XK€ KaK NepBHYHAS NPOAYKUHs, HAXOZHTCS B 06-
PaTHOH 3aBHCHMOCTH OT WHPOTH. B BOJXOXPAaHMJHMIIAX BHIIOB COCTAB-
A9€E ot 0,02 1o 0,5 % nepBHYHOM NPOAYKLHH, KOTOPAs, KaK H BHLIOB,
MAaEgHManbHa B TPONHMYECKHX BojoeMaX MHAMH H MHHHMAaJbHA —
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B BEePXHEBOJIKCKHUX BOJOXpaHHJMINAX. B MOPCKHMX M OKeaHHYECKHX
BOJax BBIJOB PHG, TaK e KaK B 03epax ¥ BOLOXPAHWIHIIAX, H3Me-
usiercst ot 0,02 no 0,4 9% u no abcodioTHON BeNWYMHE OKa3bIBaeTcsl
MaKcHMaJbHBIM B A30BCKOM MOpe, 4 MHHHMAaJbHBIM — B Besom mope
u MuposomM okeane. B. B. Bysbony He yaanoch 06HapyxHTh GOJIBIIHX
pasauunil B a6COMIOTHBIX 3HAYEHHSIX NEePBHUHOHA NMPOAYKUHH H BBIIOBA
peI6, a Tak¥e B OTHOCHTEJ]b-
Ve nAne [ 200) HBIX 3HAYGHHWsIX BHLJIOBA Me-
0 19, KLY O3epaMH, BOJOXPaHH/IH-
s ’ maMu U Mmopsamu (puc. 40).
Kaxk BUAHO M3 3TOTO PHCYHKA,
BBIJIOB pBHIO, KakK MPaBHJIO,
cocrasaser 0,1—0,3 % mep-
BHYHOH NpoiyKuuu. Menboline
3HAUEHHs BHJIOBa OPH BHICO-
p039 ~ KHX 3HAYeHHAX TeEPBHYHOH
NPOAYKIIMH MOI'YT CBHUAETENb-
CTBOBATh TOJBKO O HELOCTa-
TOYHOH 3KCIIyaTallMd BOJGE-
MOB.

Hau6oapiine OTHOCHTEND-
HBlE 3HAUEHHS BBIOBA PHIO,
eCTeCTBEHHO, XapaKTePHH 1Jis
pei6oBOAHBIX IpyRoB. OHH u3-
MEHSIOTCS B YAUBHUTEABHO y3-
, , 1 . KOM, B OTJIHYHE OT APYCHX HC-
102 107 105 P, klwfin?208) cJeJJOBaHHBIX BOJOEMOB, JHa-

g . masone (or 0,44 mo 2,16 %),
Puc. 40, §00Tﬂomeﬂue mexay mepsusnofi  ooerapngg B cpemmem 1 Y
npoaykuueit Pp u BHIOBOM DHIG Y; B o3epax nepBrunOR npoRyKuuH. Cie-

(1), Bonoxpanuauiax (2), mopsix (3) u mpy-
nax (4) (w3 [14]). nyer HOAYEepPKHYTb, 4TO HMEH-

b/

HO B 3THX BOJO€Max oOTMeva- -

JOTCA OUeHb BLICOKHE 3HAUCHHS IEePBHYHOH MPOAYKIMH, HOCTHUTAIOLIHE
125 520 xx/(M2-rox).

B rtpomnueckHx BOZaX BO3PACTAaeT DPOJNb DACTHUTEJLHOSAHBIX PbHIG,
KOTOPbiE TEOPETHUECKH NOJIKHHI 3(@PeKTHBHee HCHoAb30BaTh NEPBUY-
Hylo npoaykuuio. OZHAKO W B TPONHYECKHX PHIOOBOJHBIX NPYyAax BHI-
JOB phIGH B cpelHEM cocTaBJsieT He Gojee 1 9% mnepBHYHOH NPOJYK-
uuA. MOXHO NPeANoJNOXKHTb, YTO B 3THX BBHICOKONPOAYKTHBHBIX MpY-
ZaX, XapaKTePH3YIOUHXCA Y3KAM TpoQOreHHHIM cJI0eM, 6OJbIIas 4acTh
HEePBUUHOH NPOAYKLI MU MHHEPAJH3yeTCs 3a CUeT AbIXaHHA reTepoTpod-
HBIX OPraHM3MOB M JIHIIb HE3HAUHTEJbHAsl ee YacTh JOCTaeTcsi phibam-
durodaram.

BbiJIOB B PHIGOBOAHHX NPyZaX MOXKHO ONpeleaHTb ¢ OoJblled
TOYHOCTRIO, UEM B [PYTHX Bojcemax. B pesysbprate 06JI0Ba NpYyAOB
Y3 HYMX H3bLIMaercs nmouTH Best npopykuus puib. Ilostomy nns mpynos,
B OTAMYHE OT 03ep H BOAOXPAHWJMIL, MOXKHO B mepsBoM npubIHKe-
HHUU OPHHATH, 4TO Yy~ Pp, Kak yKe roBOpPHJIOCH, B 03€paX M BOAOXpa-
uuanmax Yy~0,33 Pr. IlpuBenenHsle COOTHOLICHHS MO3BOJAIOT pac-
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CUUTATh, UTO B 03€paX, BOAOXPAHHJHIIAX U BHYTPEHHHX MOPSAX IIPO-
Aykuusi pei6 cocrasaser B cpegHem 0,06—1,2 % nepBuuyHOi mpPOAYK-
1i1H, 4 B PuIOOBOAHBIX NpyAax — 0KoJo 3 Y.

YBequyenHe pPRIGONPOAYKTHBHOCTH NPHUPOAHBIX BOLOEMOB BO3MO-
XKHO IIyTeM MNOBLILICHUS TEPBUYHOH MPOAYKIMH TIPH COXPaHEHHU ecre-
CTBEHHBIX TPO(HUYeCKHX Lenedl H ee palUOHAJBLHOIO Tepepacipesesne-
HHSI, ONTHMH3ALHH BBIJIOBA PHIO 3a CYET OTJIOBA KOHKPETHEIX pasMep-
HBIX IPYII, 8 TAKXKE aKKJIHMATH3ALHH GeCH03BOHOUYHBIX JJI H3MEHeHHsI
KODMOBEIX yCJAOBHH B BOjJ0eMe WK PbI0 ¢ Hesbio ONTHMAaJ/JbHOI0 HCIOJb-
30B4HHSI KOPMOBOH 06asnl BOjJOeMa.

Caeayer OTMETHTBh, YTO BCe YKa3aHHBIE NIYTH NMOBHILEHHS PHOONPO-
JYKTHBHOCTH BOJOEMOB HCIIOJIb3YIOTCS B NPAKTHUECKOH A€ATEJbHOCTH.
OzHako 3KejlaeMOro pesyJbTaTa JOCTHTAIOT PEAKO. DTO, BO3IMOIKHO,
00YCJIOBJEHO, B UACTHOCTH, T€M, YTO BO BCEX YKA3aHHLIX CAy4adAx He
OpHHMMaeTcsd BO BHHMaHHe 00s3aTebHOE H3MEHEHHEe CTPYKTYPH CO-
O0IIeCTB M KOCHCTEM B LEJOM, KOTOPOE BJeueT 3a cOOOH H3MEHEeHHS
UX QyHKnHoHHpoBaHHA. IIpu 3TOM M3MeHEHHsi CTPYKTYPH H (YHKUHO-
HHPOBAHMA 3KOCHCTEM NPOUCXOAAT B De3yJbTaTe HPHJIOKEHHA Olpe-
HAeNeHHBIX YCHJAMH MW 3aTpaT, 9SHEePreTHYEeCKHX U MaTepHaJjbHBIX.
[ToaToMy A/1s1 mosTy4eHHs KejaeMOro NpPakTHYECKH 3HAYMMOrO DPe3yJib-
Tara HeOOXOAMMO yMETh BHIpaXKaTh KOJHUECTBEHHO 3TH YCHJHUS H 3a-
TPaThl M OLEHHBATb HX 3KOHOMHUYecKYIO 3ddeKTHBHOCTE. OTCyTCTBHE

* ACCJIEJIOBAHHN B 3TOM HamnpaBJIeHHN 3aTPYAHsIET M HHOrjga jaxe ne-

JIaeT HEBO3MOXKHBIM BBIAAuy PHIOOXO3AHCTBEHHBIM OpraHH3anyaM Ha-
NeXKHBIX HayYHO OOOCHOBAHHHBIX H 3KOHOMHUYECKH BBLIFOJHBIX DEKOMEH-
Jdauuil 1o yBeJHYEHHIO PHIGONPOAYKTHBHOCTH €CTECTBEHHBIX BOJOEMOB.

Vicnonb3yss npHBefeHHble 3HAYEHWS] OTHOILEHUS NPOAYKIHH pPHIG
K IEePBHYHOH NPOAYKLUHH B Pa3HEIX BOJOE€MAax, MONLITaeMcs B II€DPBOM
OpHOJMIKeHHAN OLEHHMTb OTHOCHTE/bHBIE 3HAYEHHS IOTOKOB SHEPTHH
B HXTHoLieHo3aX. [Hasa sToro Bocnoawssdyemcsi kosddunuenrom K, u,
KaK M Jpyrue HccaefoBaTeNH, AJNS HXTHOUEHO30B NPHMEM €ro B Cpel-
Hem paBubM 0,2. TTockoarky Ke=P/(P-+R), HEeTPymAHO paccydTaTh,
4TO B Tex clydyasiX, KOrfa, HalpHMep, B 03epPax, BOLOXPaHUIHIIAX
H BHYTPDEHHHX MOPSAX NPOAYKUHS PBI6 cocrasiasier 0,06 % nepBuuHOM
HPOAYKUHUH, TPaTH Ha oOMeH peI6 HXTHOLeHo32a He mpesbluator 0,24 Y
NepBHYHOA NPOAYKUHMH. AHAJOTHYHBIM -06pa3oM, KOrja NPOAYKIHS
pui6 cocrasaser 1,2 % nepBHYHOH NPORYKUHH, TPATH HA OGMEH y PHIO
cocraBasiioT 4,8 Y% mnepBuuHOfl nmpoaykuuH. B uxTHONEHO3ax PHIGOBOA-
HEIX NPYAOB TPpaTh H4 oOMeH y pHIG paBHH npumepHo 12 % nepsuu-
Ho# mnpoaykuuu. IlpuBejennble 3Ha4eHHS CJACAYeT PaccMaTPHBATDL
JIMIIL KaK OPHeHTHPOBOYHLIE, T. €. KaK [I0Ka3aTe/b ONpeleseHHbX TEH-
JeHuui. HMcxoass ¥3 HHX MOMKHO paccydTaTh, UTO NOTOKH 3SHEPTHH
B MXTHONEHO32X B 03ePax M BOAOXPAHHJIHIIAX COCTABJSIOT NMPHMEPHO
0,3—6 % nepBmuHON npoaykuuu, a B npypax — 15 9%,

Poct npoaykuuu peO H MOTOKA 3HEPTHH B HXTHOLEHO34X pr6013011-
HBIX NPYyNOB o6ecneyuBaercsl NPOBeJeHHEM DPa3JHUHBIX MEDPONPHSTHI,
HaNpaBJeHHHIX, C OXHOH CTODOHBI, HA YBeJHUEHHE HX IIPOJAYKTHBHOCTH,
a ¢ Apyroii — Ha cOKpalleHHe TpO(pHUECKHX Iened B IKOCHCTEMAax
3THX BojoeMoB. IIpu 3TOM yMeHBIIAIOTCS NOTEPH HEPrHH Ha OOMeH-
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Hble npouecchl vy ruapoGHoHTOB. MIHEIMH clIOBaMH, yBe/HYeHHE MNPO-
IYKIHH PHG W HX BHUJIOBa B PHGOBOAHBIX HpyAax obecleyuBaercs
H3MEHEeHHAMH CTPYKTYPH H (YHKUHH NPHPOAHBIX 3KocHcTeM. Takoe
COCTOSIHHE MOXeT MOJAAEPKUBAThHCS TOJBKO 33 CYCT NOCTOSHHOTO NPH-
_TOKa BHEIIHEH HEPrHH, B TOM YHCJEe H B pe3y/bTaTe XO3SAHCTBEHHBIX
MepONpUATHH. '

TloTokH sHepruu B cooGLIECTBAX BOAHHIX OPraHHU3MOB IIPONOPIHO-
HaabHBl X GuoMacce. Tak, MOTOK SHEPrHH 3a BereTallHOHHHIH CE30H
(g dxk/M?2) B coofuiecTBax GaKTEepPHONJIAHKTOHA 03ep. M BOJOXPaHH-

Ig Abac
6 —

. .
1 // { _—‘l

<1 0 1 g8

Puc. 41. 3aBHCHMOCTb IIOTOKAa  3HEPTHH B coobliecTBax
6akTepuOmIaHKTOHa Apac (I), TOTOKZ SHEPIHH B c906-
mecrBax 3oomxaHkToHa (2) m Gemroca (3) ot cpenned 3a

ce30H GHOMaccH B 3THX coofiectBax B.

JIHIL TPEBHILIAET CPENHIOI 32 TO XKe BpeMs GHoMmaccy Gakrepuii mpH-
MepHO B 214 pa3 (puc. 41):

Apge=213,8B, (74)

a B coobuiecTBax 300TMJIaHKTOHA M 3006eHToca —B 84 um 2,3 pasa
cootseTcTBeHHO [3]:

A,=836B, (75)
A, =2,297B. (76)

Otnowenue A/B pis coofuiecTB JXHMBOTHHIX, NpeAcTaBJsiiolliee coO-
60#i, Tak e Kak H AJd ux nonyasumii [1], yaesbHBI NOTOK 3HeP-
THH, OKasbiBaeTcsi GOJbIIEM B coobinecTBaXx 6ojee MEJKHX OpraHH3-
MOB, XapaKTEPHU3YIOWHKXCH BHICOKMMH 3HAYCHHAMH YAEJbHOA NPOAYK-
uug B P/B-K03¢hhunyeHToB.

Paccmorpenne P/B-ko3bulueHTOB 111 OGaKTePUONIAHKTOHA B HC-
CJEAOBANHLIX O3epaX W BOJAOXPaHMJHMILNAX IIOKa3aJjo, YTO 3a Berera-
LUMOHHBIA Ce30H B Pa3HBIX BOJOeMax HX 3HAYeHHS BapbHPYIOT B J0O-
BOJILHO IIHPOKOM AHanasone — oT 22 mo 132. Opnako HauboJsee ya-
€TO oTMeYaJHch 3HaueHHs, paBHble npumepHo 50 mam 100, a cpeanee
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coctapasgo 74. Vi3 ypaBHeHHs 3aBHCHMOCTH NPOAYKUHH 300MJIaHKTOHA
oT ero OGuomacchl, paccuutanHoro M. B. IsaxoBo#i [49], npunsas
C JIOCTaTOYHBIM OCHOBaHHeM IIOKa3aTeNb CTENeHH PaBHBIM EeIHHHILE,
JIETKO ONpEJeNuTh, YTO cpefHee 3HaueHue P/B-koaddunumenta pas
Pa3HbIX BOJOEMOB 33 BereTallHOHHBIH ce30H B coO06IIECTBAX 300IJIaHK-
TOHa paBHO npuMepHo 14,2, a ans coobiuecTs 3006eHTOCA B CPEAHEM
npespimiaer 2,2 [2]. IIpuHsiB B BojoeMax yMepeHHOH 30HBI MPOKOJI-
FKHTEeJTHHOCTh BEreTalHOHHOIO ce3oHa paBHO# 150 cyr, HeTpyaHO pac-
CYHTATb, YTO CPelHsAs yAeJbHass NPOAYKUHS B pas3HBIX 03€pax AJs
OakrtepHonsankToHa  cocraBaser 0,493 cyr!, soomnankTOHa —
0,095 cy1~!, 3006entoca — 0,015 cyr~!. Paccuurannas cpeaussi yaesb-
Hag NPOAYKUHS AJs GakTepHOMJIAaHKTOHA OJM3Ka K .XapakTepHo# ajs
Me30TPodHbIX 03ep, TaK KaK B BOJOEMAax Pa3HOH NMPOAYKTHBHOCTH OT-
MeueHBl cJeAyloulHe 3HAYeHHs YAeJbHOH NMPOAYKUHH 6GaKTepHOMJIaHK-
ToHa (cyT-!) [60]:

Oaurorpodpuse . . e 0,2—0,3
Mesotpopupie -, . . . . . . . . . .04—-06
3stpodHpe . . . . . . . . . . . .07-09

Takum o06pasoM, AJs CcOOGIIECTB THAPOGHOHTOB, COCTOSIIKX H3
GoJiee MeJKHX OPraHM3MOB, XapaKTepHBl 0oJiee BbiCOKHE 3HAYEHHA
yAeJbHOH MPORYKUHH (CyT!) U MOTOKOB 3HEPTHH:

CoobutecTso Ab/B Cb
BakrepronaaukTon ) 1,425 0,493
3001MaHKTOH 0,070 0,095
3oo6enToc 0,019 0,015

B pesyiabrare HccsiefoBaHHH OHOTHUECKHX 6allaHCOB 3KOCHCTEM
BOAOEMOB Pa3HOro THNA H reorpaduyeckoro nHoJOXKeHus CHJIN BHisgB-
JIeHbl HEeKOTOpPBle 06Iue 3aKOHOMepPHOCTH, JacTh KOTOPBIX OBL1a BbI-
paxeHa B BHJE KOJHYECTBEHHEIX 3aBHCUMOCTEH, NpelCTaBJIEHHBIX
COOTBETCTBYIOIHMH ypaBHeHUsiMU. Jliid GOJNBUINHCTBA THX 33BHCHMO-
CTell XapaKTepeH JMACBOJBHO OOJbIWIOH pa3bpoc SMOUPHUYECKHX AdH-
HBIX — JOCTAaTOYHO IUHPOKHH [OBEPUTENbHEIN HHTepBaj. Cpeau BO3-
MOKHBIX [PHYUH OTKJOHEHHH HCXOJAHBHIX NAHHBIX OT CPERHHUX 3Haye-
HUfi TJaBHas — TOYHOCTh H3Mepennil. CnenuanbHO TNPOBEJEHHBIE
HCCleIOBaHUs TOYHOCTH ONpefesIeHHss MCXOHHBIX NaHHBIX [77] moka-
3aJl4, 4To, HapUMep, cpejiHee 3a BereTallHOHHBIf CE30H copepxKaHue
xnaopoduana a B puronnankrone PEIGUHCKOrO BOJOXPAHUIHINA MOXKET
OHITH ONpefeNeHo ¢ TOUHOCTBIO okoJo 10 %, a 3a oT@enbHBIE mnepH-
onb! — ¢ TouHocThio 0T 10 no 60 Y. TouHOCTh onpenesenus GHoMacch
G6entoca coctaBJsier 15—20 9%. IMorpemuocTi oHeHOK abCOMIOTHON dHC-
JleHHOCTH pHIO BcJeAcTBHe GONBIINX pasjuyMil MX IJOTHOCTH B pas-
HBIX GHOTOmax OJHOrO BojoeMa oObluHO cocTasJjsioT 250—300 %, oue-
HOK PAlHOHOB PBHIG, PACCUHTAHHBIX HCXOAfl M3 UYHCJEHHOCTH,— GoJjee
100 %, oueHoK pHIGOMPOAYKLUHH 1oclie 06paGOTKH 03€p HXTHOILH-
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ZaMu — okosio 10—25 9. IlorpemHocTh pacueToB palHOHOB PBIO HC-
XOAS M3 HMHAEKCOB morpebsenus pocturaer 50 Y%. Panuons oraeb-
HbIX 0co6ell MOryT GbiTh PACCUHTAHBI C HAMMEHBIIUMH OWIHOKAaMH IO
6anaHCOBOMY PaBEHCTBY C HCIOJb30BanueM Kosbduuuentos K, m K.
B 3TOoM ciaydYae MOrpemiHOCTb OLEHKH PALHOHOB HE IpeBHINAET
15—50 %.

IlpuBefennsle 3HAUEHUS NOKAa3blBalOT, YTO MOIPELIHOCTH HCXOJHBIX
DaHHBIX MOTYT GBITh 3HAUYHTEJNBHLIMH H 3aBHCAT KaK OT NpeAMeTa HC-
cJIeloBaHusA, TaK U OT UCHOJB30BAaHHBIX METOHOB. .

OTKJIOHEHHE SMIHPHYECKHX AAHHBIX OT OXKHIAEMbIX CPEIHHX 3HA-
ueHHHA MOXKeT GBIThb OOYCJOBJEHO TaKiKe HAJHUHEeM KaKHX-1HOO ¢ak-
TOPOB, HE YUTEHHHIX NPH KOHKPETHBIX HccaefoBaHHsAX. Ilpu usyuenuu
KOJINUECTBEHHON CBSI3H NPOAYKLUHHM M TpPaT Ha OOMEH B COOOUIECTBaX
300IJIaHKTOHAa B Gaccefine p. Buuio#i GblJO0 MoKa3aHo, 4To pasbpoc
JaHHBX OOYCJAOBJEH CTPYKTYPHBIMH PasjHuMsMH COOOIUECTB OTHeJb-
HBIX Y44aCTKOB PEK, KOTOphie ObLIH OLeHEHbl HHIEKCOM pPa3HOOOpasus
Illennona [62]. CooTHolleHHe GHOMAacC JIHYMHOK XHPOHOMHJI H MOJ-
JIOCKOB, OTpaxaloilee CTPYKTYPHHE Pasjuuust coobllecTB MakKpoOeH-
Toca, B 3HAUHTEJLHOM CTENEHH OnpejedseT YAeNbHYIO MNPOAYKIHIO
MakpoGeHToca B 03€pax PasHON NPOAYKTHBHOCTH H DPa3JIHYHOTO T€O0-
rpaduueckoro MoJOXKeHH.

Brosne oueBHAHA HEOOGXOAHUMOCTb TMOJYUEHHS OLEHOK IIOrPELIHO-
cTeil U3MEpPeHHH W NMPOBENEHHS KOJHUECTBEHHOTO aHaju3a PasjIM4HbIX
(haxTOpOB, BJUAIOIIUX Ha HccAeAyeMble (QYHKIHOHAJbHEIE B3aHMO-
CBSI3H, CPEAH KOTOPHIX BaXKHYI0 POJIb MrPAalOT CTPYKTYDHBIE XapakTe-
PHUCTHKH COOGILLIECTB BOAHBIX OpraHu3moB. Tak, HaUGOABIIYID HAYYHYIO
3HAYUMOCTh HMEIOT HCCJAeNOBAHUS HNPUYMH HHIHBHAYAJbHHIX OTKJO-
HEHHil SMIHPHUECKHX JaHHBIX OT CPEAHUX 3HAUCHHH (PYHKIHOHAILHBIX
3aBUCHUMOCTEH.

[Ipu nocienoBaTeNbHOM NPHMEHEHHH 6aJiaHCOBOTO MOAX0Ja B Xo[e
H3yueHust GHOJIOTHUECKOH NPOLYKTHBHOCTH BOAHBIX 3KOCHCTEM OGBIIH
NpOBEAEHBl KOJUYECTBEHHblE HCCJEL0BAHMS B32aHMOCBSI3H OTAEJNbHBIX
COCTaBJISIIOIIMX OHOTHYecKoro Gajianca S3THX CHcTeM. B pesyabrare
yAasoch BHIABHTH Pl OOLIHX 3aKOHOMEPHOCTEH, IpPeNCTaBJIEHHBIX
B BH/JE YpPaBHEHHH perpeccu#i, KOTOpble MOTYT LIHPOKO IPUMEHSTHCS
B PasJHYHBIX pa3fenax TrHAPOOHOJOTHH, B 4acTHOCTH AJs NMPOTHO3H-
pOBaHMs OCHOBHBIX HalpaBJeHHH DPa3BHTHs KOCHCTEM M HX COCTaB-
asomux. Tak, no paHee HPHUBEXCHHBIM YDABHEHHAM KOHKDETHHIX 3a-
BUCHMOCTEH MOXKHO B II€ePBOM TNPUOGJIHKEHHH OLEHUThb BO3MOXKHHE H3-
MeHEeHHUs] MPOAYKIMH H HOTOKOB 3HEPTHH B COOOIIECTBAX MJIAHKTOHA,
6enToca W pHI6G MpH 3BTPOGHPOBAHHMH BOJOEMOB, KOTOpHe OyAyT Ha-
XOIHUTbCS B Ipejesiax JOBEPHTEJNbHOIO MHTepBaja IPH NPHHATOH cre-
HEeHHd BEPOATHOCTH. BHe BCAKOro COMHEHHS, TakKue OIEHKH Kpajine
HeOOXOAMMBl M HalOT BO3MOMXKHOCTb OIpPEeNENHTb HampaBjeHHe OOLIHX
npoieccoB B akocucreMax. OxHaKo He clelyeT HajAeAThcsd HA TO, 4YTO
C NOMOIIbI0 NPHBENEHHBIX BhILIe YPaBHEHHH MOXKHO DACCUHTATh HJIH
OLIEHHUTb H3MEHEHHUS COCTOSHHS 3KOCHCTEMBl KOHKPETHOTO BOAOEMaA.
Taxkoro poja 3ajada MoxeT ObIThb TOUHO DEUIeHa JHIIb B PE3yJabTaTe
U3y4YEeHHs] HMEHHO JaHHOH KOHKDETHOH 5KOCHCTEMBI.
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9BTPOOPHPOBAHUE U 3ATPSISHEHHME BOIOGEMOB

Oco6oe BHHMaHHE BCeX THAPOGHOJIOrOB HPHBJIEKAIOT BOJAOEMbI, HAXO-
AALMECH TOA CHIBHBIM aHTPONOTEHHBIM BJIHSHHEM. AHTPONOTeHHOE
BOSAGHCTBHE Ha BOJOEM MOXET NPHBECTH K €ro 3BTPOMHPOBAHHIO HJIH
sarpasHenHno. ! HeoGxoauMocTs pasinuaTe 3TH npouecch Obvlia clie-
unanspno nopuepkuyta I'. I'. BunGeprom [28].

v IIpn sBTpOdUpOBaHMH BOZOEMOB mPOHCXOAHT peskoe yBesaHYEHHE
GHoMacch (QHTOMIAHKTOHA H NEPBHYHOMN OPOAYKLIHH, OTMEYaeTcsi Mac-
COBOE€ pa3BUTHE CHHE-3€JEHBIX BOAOPOCIIEH, 4TO NPHBOLHT K LBETEHHIO
BOAB. B pesysbrate npospaumocTb BOIBL yMeHbllaeTcsl, HPOHC-
XOLHT HAKONJIEHHE B I'MIOJIMMHHOHE OPTAHUYECKHX BEIeCTB, Ha OKHC-
JIEHHE KOTOPBIX pacxolyerTcss KHCJOPOJ, YTO NMPH BO3HHKHOBEHMH CTar-
HaIlHH MOZKET IPHBECTH K A€DHIUTY KHCJIOPOAa HJH AAXKE HOJHOCTHIO
aHa3pOGHBIM yCJ/IOBHSIM. M3MeHeHHe rasoBOro M CBETOBOrO pexXuMoB
HEH30@KHO CONPOBOXKAAETCH CTPYKTYPHBIMH M3MEHEHHSMH H COCTaBa
€0061IeCTB THAPOGHOHTOB.

PaccmaTpuBasi B obuieit ¢opme mnociepcTnus NOCTYIVIEHHSI B BO-
A0e€M opranudeckux peuwlects, I. I'. BunGepr [28] pasauuaer Tpu
BO3MOKHBIX CJydasi.

B nepsom cayuae, korza B Bogoem IIOCTYNAI0T OPraHUYECKHe Be-
IeCTBA M OHOPEHHbIE 3JEMEHTHl C HOPMAJbHBIM COOTHOLICHHEM
C:Nu: P, onu nomsepraiorcs nosHo#l MuHepasu3aimH, NPOAYKTH KO-
TOPOH CJIyKAT IJI (POTOCHHTE3a IKBHBAJNEHTHOO KOJHYECTBA Opra-
HHYECKUX BELIECTB NPH OAHHAKOBOM KOJHYECTBE MOTJIOUIEHHOTO |
BBIIEMIEHHOTO KHC/opoaa. CTalHOHAPHOE COCTOSIHHE CHCTEMBI MOMKET
COXpPAHATLCA JIMIIL NMPH YCJIOBHH ylajleHHsl H3 Hee KOHEUHOH MpOAYK-
UHH, KOJHYECTBO KOTOPOH 35KBHBAJEHTHO KOJHYECTBY IOCTYMAIOLIKX
OPraHHUCCKHX BEILECTB W GHOreHOB. DTO MOXKET OCYLIECTBJATHCH IIy-
TEM 3aXODOHEHMSA B HJIOBBIX OTJOXKEHHSX, BBLIETA HACEKOMBIX, HMEIO-
HIHX BOAHBIX JIMYHHOK, OMOCTOKA, BELIOBa PLIO M T. m. Ecuau [IOCTYyIlJIe-
HHE OPraHHYECKUX BEIIECTB HE KOMIIEHCHPYETCS yAaJeHHeM KOHEeuYHOMH
NPOAYKIHH, IPOHCXOAHUT 3BTPODHPOBAHHE BOLOEMA. :

Bo BTOpoM ciyyae B Bomoem mocTymaer H3GHTOUHOE KOMHYECTBO
OHOreHHBIX BelecTB. B pesyabTate mx MuHepaiusanum u toTocuH-
Te3a o0pa3yeTcsi 3KBHBAJIEHTHOE KOJHYECTBO OPraHHYECKHX BEIIECTB
H ocTaercs H30LITOK GHOTEHOB, KOTOPHIH NOCHYKHT JJs HOBOOGpaso-
BaHHs OPraHHYECKHX BEILECTB M MOCTYNJIEHHS B BOAY KBHBAJEHTHOLO
KOJIH4eCTBA KHCopoaa. B Bomoeme obpasyercst Gosblle oprasnueckux
BellecTs, 4eM nocrynaer u3pee. HaGawomaercs npeobaamanne mpo-
AYKUMH HAX AECTPYKLMEH, IONOKUTENbHBI GHOTHUECKHH GasaHC op-
TaHHIECKHX BEIIECTB M 0ojlee BBHICOKAsS 10 CPAaBHEHHIO C MEPBHIM CJy-
4aeM CKOPOCTb 3BTPOPHPOBAaHMS BOAOEMA.

! B naHHO/ paboTe paccMaTPHBAIOTCA TOMBKO 3arpA3HCHHS OpraHHYeCKHMH Bellle-
CTBaMH. TOKCHUHbE 3arps3HeHHs BHXOASAT 3a NpPelebl HHTEPECOB aBTOpa H JaHHOH
PaboTH. MHOMHMH THAPOGHOIOraMH TOKCHKOJIOTHS, OUEHUBAIOWIAS BJHSHAE TOKCHUHBIX
BELIECTB HA 3KOCHCTEMH, PAacCMAaTPHBaeTCss KaK 0cofasi HayuHas IUCLHIJIHHA,
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B TperbeM cayuyae, Korja B BOjJ0eM INOCTYIAalOT OPraHHUeCKHe Be-
mectBa ¢ AehuOUTOM OHOrEHOB, H3 NPOAYKTOB HX MHHepaJU3alHH
CHHTE3HPYeTCS MeHblliee KOJHYECTBO OPraHMYeCKHX BeIIeCTB H BH-
#eJseTcss MeHbIee KOJUYeCTBO KHCJIOPOoJa HpH (POTOCHHTe3e, HEAOCTa-
TOYHOE JJIST OKHCJEHHS opraHuueckux peillecTB. IloaTomy Ha HX oOKHC-
JeHue GyJeT pacxXOA0BaTbCcs DACTBOPEHHHIH KHCJAODOJ, €ro coaepiKa-
HHe B BoJe OyjneT NOHHXKATbCH, & COJEPKAaHHE HHOKCHIA YIJepona,
Hao60poT, yBeqHuHBaThcA. IIpH TaKHX YCJAOBHAX AECTPYKLHS [PEBbI-
CHT NPOAYKIHIO, dHepreTHueckuii GanaHc OyAeT OTPHUATENIbHBIM H
TPOH30HEeT 3arpsa3HEHNe BOJOeMa.

Ilpu cHibHOM 3BTPOQHPOBaHHH, 0COOEHHO BO BTOPOM ClIy4ae, Ipo-
HCXOJHAT TaK Ha3biBaeMoe BTopuuyHoe 3arpsisHenne. OHo Habaonaercs,
HanpyMep, NPH MaccOBOM THHEHHH CHHe-3eJ€HHX BOJOpocaed, 3aMo-
pax pHO H T. 1.

B Hauane mnpomecca 3BTPOGHPOBaHMS NPOHUCXOAMT YyBEJHYEHHE
6HOJIOTHUECKOH NPOAYKTHBHOCTH, JHUMHTHpyeMOoe HexBaTkofi OHOreH-
HBEIX 3JIEMEHTOB, HO IPDH 3TOM ellle He IPOHCXONHT PE3KOH nepecTpoiKH
sKkocHcteMbl. Ha 3TOH cTajmu NIpH onpele/eHHBIX YCJAOBHAX BOLOEM
MOKeT OBITh YCHIeNIHO HCHOJb30BaH B PBIOOXO3AHCTBEHHHIX MEJAX.
Onuako- Hejib3a 3a6bIBaTE 0 TOM, 4TO €3 clellMaJbHBEIX MEepPONPHSATHH;
HampaB/IeHHBIX HAa INpejoTBpallleHHe JaJjpHefillero 3BTPOPHpPOBaHHMA,
BOJl0oeM GHICTPO TepefifieT B cJeAYIOLLYI0 CTafMI0, KOTOpas yXe He 6y-
Jer 6naronpHsaTHOH AJS DHIGHOIO XO3SIHCTBA. _

IIpu 3BTpOdUPOBAaHUN H 3arpsg3HEeHHH BOJOEMOB IIPOHCXORAT H3-
MEHEHHSI BHAOBOTO COCTaBa GHOLEHO30B, HX CTPYKTYPH U (GYHKUHOHH-
poBauus. IIpu sToM npu 3BTPOOHPOBAHHH CcMeHAa BHAOB MOXKET HpO-
HCXOAWThL 6€3 yMEHBbIIeHHS BHAOBOrO pasHooOpasus, a HHOTAA Jaxke
Ha6J/onaeTcs yBeauuenue ofmero yncaa BHRoB. [To Mepe yBesnuenusi
3arpsa3HEHNs] NPOUCXOAHT 3aMellleHHe OJHHX BHAOB JADYTHMH H De3Koe
yMeHblieHHe HX uHcja. Kak mpaBHio, OCTAlOTCS JIMLIb 3BPUOHOHTHHIE
BHIBI, cllocoGHBIE CYIHECTBOBATH B YCJAOBHAX HH3KOIO COJAepKaHHA
KHCJIOPOJAa H BBHICOKOH KOHUEHTPAUHH PAcCTBOPEHHHX H B3BEUICHHHIX
OpraHM4ecKux BeLIECTB, YBeJHueHHe obulefi GHOMacchl THAPOGHOHTOB
M HX NPOAYKUHH INPH 3BTPOPHPOBAHHHM BOAOEMA MPONOPUHOHANLHO
VBEJNHYEHHIO KOJHYECTBA MEePBHYHON NMPOAYKLHMH, a B cjlyyae 3arpss-
HEHHUsl — MPUTOKY OPraHHYECKHX BEILEeCTB H3BHeE.

dBTpodhHpPOBAHHE MHOTHX BOJOEMOB OOYCJOBJIEHO YBEJIHYECHHEM
dochopuo#t HarpyskH. s GOJBIIAHCTBA OJHIOTPO(HBIX BOJ HUMEHHO
dochop cuuTaeTCsl NUMHUTHPYIOIHM GHOreHHHIM 3JeMeHToM. [IpaBna,
~ BOJBL HEKOTOPHIX 03€P COAEPKAT OTHOCHTEJbHO MHOrO (ocdartoB H HX

NPOAYKTHBHOCTL JHUMHMTHPYETCS HexBaTKOH asoTa. IlpumepoM *takoro
o3epa Moxer cayxuts CeBaH.

B pa6ore ®oanenseiinepa [130] mpusemen rpaduk (puc. 42), me-
MOHCTPUPYIOIHH CBsI3b MeXJy cpennefl riy6HHOH HECKOJBKHX XOPOLIO
H3yueHHHX (B OCHOBHOM €BDONEHCKHX) 03ep H TOAOBHIM MOCTyIJe-
HHeM B HHX ofiero ¢ocpopa. Ha rpadure pasnuualorcs o6aacTH
3HAYCHHH, TOJYUEHHBIX I/ SBTPOPHHIX H OJHroTPodHHX 03ep. ITH
06J1a¢TH OrpaHHueHbl NPAMBIMH JIHHHAMH, MEXJIY KOTODBIMH JiexkaT
3HaueHHs, IOJYYEHHBE A/ Me30TpodHEX o3ep. [lpsmble, mpoxons-
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ulpe yepes yKasaHHble 06JacTH 3HAUeHHH, MOTYT OBITH ONMUCAHH ypaB-
HEHUAMHU
' Ly, =0,0252"° (77)
n
Lr=0,0502"% (78)

Ly 2/(m? 208)
70,0

50

T T

T

@--————-Oy5®

g1

Prc. 42. 3aBHCHMOCTh KPHTHUECKOH Harpy3ku docdopa L, B pasanaHbix
osepax ot ux rayGuuet A (1o [130]).

e z — cpeansis raybuna (M); Lk, Ly — nonycTHMEE Harpy3ku ¢oc-
¢opa (r/(m2-ron)). ‘

[TpuBeneHHLIE YpaBHEHHs CJefyeT paccMaTpuBaTh He Oosee Kak
TepBOe MPUOJUKEHNE, H OHH MOTYT OBLITh HOJI€3HE NPH OPHEHTHPOBOY-
HBIX OUEHKax 3BTPOPHPOBAHHA 03€p.

Ianee 6Gyger MOKa3aHO, YTO MAKCHMAJbHO JOIycTHMas Harpyska
tocthopa HAa OJIUTOTPOPHEIE 03ePa, KPOME TOrO, 3aBUCHT K OT HX NPO-
ToynocTH. IIpm ogHo#i M To# Ke cpenuedi raybude >BTpo(HpOBaHHE
03eD ¢ BBICOKOH MPOTOYHOCTHIO HACTynaeT NpH GoJjiee BBICOKHX Ha-
rpyskax ¢ocdopa Mo CpaBHEHMIO C 03€PaMH C HH3KOH MPOTOYHOCTHIO.
Goanensesigep (uur. nmo [30]) paccmoTpen 3TH COOTHOLIEHHsT Ha Ma-
TeMaTHYeCKOHM MOJeJH MepeMeIIHBaIoUIerocsi o3epa. 3aTeéM Ha OCHOBA-
uuu pauHbix aasa osep CIIA u Kanansl oH NoKasad, YyTO NMOJYYEHHBIE
€ TIOMOIUbLI0 MOIENH pe3yJabTaThl XOPOLIO COTJIacyloTCs ¢ 3MIHpHUE-
CKHMH JaHHBIMH.’

PaccMoTpeB cOOTHOLIEHHE MeXAy BpeMeHeM NpeGbBaHHS BOAH H
BpemeHneM npe6uiBands obuero ¢ocdopa B osepe, Harpysky docdopa
#Ha osepo Ly (mr/(m2-roa)), mOrpaHUYHYIO MeXAy Harpy3ko#, Xapak-
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TepPHOH 1Jist OMMrOTPOGHEIX H Me30TPOdHHX 03ep, GonyeHBefnep BhI-
pPasnJ ypaBHEHHEM

Li=[Pli :(1 +4/Z/4,), (79)

e gs=2z[t, — rHApaBAHUecKas Harpy3ka (M/rof); Ty — BPeMst Ipe-

GeiBaunst Boxbl; [P z——KOHI_IEHTpaL[I/Iﬂ obutero docdhopa B Boze BoO
BpeMsl BeCeHHEeH UMPKyJIsAuuu (Mr/m®).

[TockoambKy MOMXKHO NPHHATB, Y4TO A5 OJIMTOTPODHBIX BOX [P]Z <

b
<10 mr/™® a aas mesorpodubx [P]r <20 Mr/m3, To st 3THX BOJ,
COOTBETCTBEHHO MOXKHO 3anHcaTh

Ly=10g, (1 +4/Z/q,),
Le=(10 ... 20)q.(1 +/Z/q,).

U3 npuBeneHHBIX ypaBHEeHMil BMAHO, Y4TO AJIS 03ep ¢ HeGOoJbLIOR
CpejpHedl TyOuHON 3HaueHHs Lj ONPeNeSsIoTCS B OCHOBHOM npoToY-
HOCTBIO, & IJIst 03€p C YMEePeHHOH NPOTOYHOCTBIO — CPeAHel I TyGHHOM.

Kak yxe rosopmioch, s MHOTHX 03ep Gbiia YCT4HOBJIEHA IIpsi-
Mas 3aBHCHMOCTb MEXIy cojepxKaHueMm B Boie ¢ochopa Bo BpeMs
BEeCeHHeH LUHPKYMSAUNH H 34 TOM U COAEPKAHHEM XJopodusiaa a, Koro-
pasi_OMUCHIBAETCS CTENeHHBIM ypaBHeHHeM (5).

Ilpu sarpssHeHHH BOLOEMOB, KaK Mbl YK€ OTMEUaJH, NPOHCXOASAT
CYIIECTBEHHbIE CTPYKTYDHBIE NEPECTPOHKH COOOLIECTB BOJAHBIX KHBOT-
HBIX, MNPHBOASIME K pPe3KHM (QYHKIHOHAJIbLHBIM H3MeHeHHsiM. [lox
BJAUSHHEM [OCTYNAIOMMX 3arps3HAIONINX BEIIeCTB O6BIUHO YMEHbILUA-
€TCA YHCJO BHAOB, NDH 3TOM HCYE3AI0T CTEHOGHOHTHBIE H OKCHGHJIBI,
a MaccoBoe pa3BHTHE MOJYYalOT 3BPHOHOHTHBIE BHABL. DTO 1aJ0 BO3-
MOXKHOCTb HCNOJIL30BATh MHAMKATOPHHE OPraHH3MBl JIJ51 OUEHKH CTe-
NeHH 3arps3HEHM M KayecTBa BOX B BOJOEMAax H BOJOTOKaX. Pac-
CMOTPEHHE METON0B, OCHOBAHHBIX Ha HCIOJL30BAHHH  OPraHH3MOB-
MHIHKAaTOPOB HE BXOAUT B 3ajayH AaHHOH paGoThl. Bosee noapoGuo
3TH BOMPOCH paccMoTpeHbl B pabore A. B. Maxkpywmuna [66], B ko-
TOPOH 000CIIEHBl PA3JIHUHBIE CIIOCOOH OLEHKH KAuecTBAa BOJL IO TH]-
POGHOJIOTHYECKUM NOKa3aTe/sM, a Takke B cOOpPHHKe «MeToxsl 6HO-
JIOTHYECKOr0 aHaJu3a IPeCcHBX BOA» [68], rae paccMoTpeHH MeTOmH
OLUCHKH 3aIDA3HEHHH M NPHBEJEHB NPUMEpPHl HX IPAKTHUECKOrO MPH-
MeHeHHsl. OHAKO Ha OJHOM H3 METOLOB OLEHKH CTeNeHH 3arpssue-
HAA BON OCTAHOBHMCS CIIELHAJIbHO, IOCKOJBKY B HEM YUHTEIBAIOTCS
CTPYKTYPHBEIE H3MCHEHHs, BO3HHKAIOIIHE B OHOLEHO032X NOHHBIX KH-
BOTHBIX NOX BO3AEHACTBHEM IOCTYNAKOUIMX 3arpsA3HSIOLIUX BEILeCTB.

Iasi Guomoruyeckoro amasiusa BOX Haubosee NIePCIEKTHBHBIM
‘pencrapisieTcsi MeTox, paspaboTaunbliit Byausnccom [133] nas pekn
Tpenr (BeankoGpuTaHHs) M yCNEWIHO NMPHMEHEHHHH /s PasIuYHHX
pex EBponsl u esponefickoii uactu CCCP. MeTox 0CHOBAH Ha aHain3e
3arpsi3HEHHS BOJ IO COCTaBY NOHHBIX KHBOTHHIX. MIMeHHO cooblie-
CTBa NOHHBIX >KHBOTHBEIX, B OTJIMYHE OT OaKTePHO- M 300ILIaHKTOHA,

B CHJy NPUCYIIEH UM HHEPTHOCTH CAY:KaT HHAHKATOPaMH NPOAOJIKH-
TEJbHBIX 3arpsi3HeHHil.
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HecoMHenno, JOCTORHCTBO MeTOAa ByJuBHcca 3aKjan4aeTcs B TOM,
4To OH OOBbefHHSeT NPUHIMIL y4eTa MHAMKATOPHOTO 3HAUCHHH OT-
JeJbHbIX HEMHOTHX TaKCOHOB M YMEHbIIeHHs pasHoo0pasus GayHbl
B VCJAOBHSIX 3arps3HEeHHsi, T. €. yUHTHIBaeT HauGoJee gacTo HabJionae-
MYIO TI0C/Ie0BATEJNLHOCT HCUE3HOBEHHsl M3 COOOILIeCTB omeﬂbegf
TPYIN KHBOTHHIX 0 Mepe yBEeJHYEHHS 3arps3HEHHs. 3nech xe I:{if{e-
JMT OTPayKeHHe YIpolleHHe TPODHUYECKHX CBs3eH IO Mepe 3arp aiie-
HH#, HADAMep YMEHBIICHHEe YHCJIEHHOCTH XHIIHBIX musommxh}xn o
HBIX-(PHJILTPATOPOB HJAH HX TNOJHOE HCUC3HOBEHHE H T. IL G(E)H;I{_IOIL
«rpylma» ¥KHBOTHBIX B cHcTeMe BynuBHcca MOBOJIBHO mgxpomz{e.cmm
TEDMHHOM «TPyIlia», UCNOJb3yeMbIM [JIsl ONlpefesieHust OHOTH oro
uHgekca (Taba. 29), HmoApasyMmMeBaeTcs CHCTEMAaTHYECKOe TOJIOXKe

Ta6auuna 29
BUOTHYECKHM MHIEKC P. TPEHT (KJACCUOUKALIUS BHMOJOTUYECKUX TIPOB) (1O

137])

BHOTHYECKHII MHAEKC TO HaJH4uHIO ofumero
yucsa rpynn 3
aTop- Yucao BHAOB HHAH-
Hmm:xjx :pﬂyﬁﬁx[{ Top KaTOPHBIX T'Pynn
0—1 25 6—10 | 10—15 | 16 u 6onee
— 9 10
JIlnuuuky BecusiHoK | Bosee oxHOro BHAA 7 g H S
Tonpko OZMH BI/IILI — g : s 9
JIluunnky nopeHox | BoJaee opHoro Bpmla — e A 8 .
ToabKo OAHH BHJI T 2 e ! 3
JInunHkd pyuefiHH-| Bojee oaHOro BPIlI2a — 2 & I 3
KOB ToAbKO OAUH BHI 4 : 2 6 7
Gammarus Bce BrleyKasaH- 3
Hble BHJB OTCYTCT-
BYIOT 6
Asellus To xe % g g 2 6
Ty6udununs u »
(1) JIMUUHKH MO-
THIIA , ’ . 5 _ _
| Bce  BhllieykasaH- | BosmMoxHo Haanuxe 0
Hble TPYNNBL OTCYT-| TOJLKO OLHOTrO BUAZ
CTBYIOT (Eristalis)

1 32 HCKJIOuEHHEM [OLeHOK Baétis rhodani.

2 24} odani BKJIIOUAETCH TOJBKO JJIsI CPaBHEHMs. .

3 ﬁl(l)f{tésmr: ,Ipynna“ BKJIOYaeT: BCE M3BECTHBE BHAbI NJIOCKHX qup.sen (Plar)zj
themintes); uepBu (Annelida), sa MCK/IOYeHHEM DOJa Nais; pon Nais (qepﬁy(x)l:
BCe u3BeCTHble BHIH NuABOK (Hirudinea), Bce m3BeCTHBIE BH/JB YJHTOK (
lusca); Bce H3BECTHHIE BHABI PAKOOGPASHHIX (KPEBETKH); Bee usBicmue Bnublxmx:::
cusinok (Plecoptera); Bce u3sBecTHHIe BHJAB MOACHOK (Ephemerqp era), 3a HC
yenuem Baétis rhodani; nomenkn Baétis rhodani; Bce ceMmelicTBa P)"Ie“H“CK}?_B
(Trishoptera); Bce Buab JauuuHok Megaloptera (BHCJ'IOKpI:IJIKH); ceMCf:Hc?;lo 1.:
ronomidae (MMUEHKH 3BOHUOB), 3a Hckilodenuem Chironomus sp., h:g' ulr_i}crlm,
JIMUHHKY KOMapoB-fepryHoB (Chironomus sp., Ch. thummi); ceMeicTBo imuliidae
(IHUMEKH MoOlIeK); BCe H3BeCTHble BHJB JDYrHX JIHYHHOK MYX; BCe nsaecmmg
Buau Coleoptera (XyKM M HX JIMYHHKA); BCe H3BECTHBIE BHAB BOASHBIX KJeIle
(Hydracarina); Bce u3BecTHble BHAH Hemlptera.
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BOIHBIX KHBOTHHIX, KOTOpoe onpenensercs 6e3 anaJH3a Aerajtefl HX
CTPOCHHHA, UTO MCKJIOYaeT HEOGXONHMOCTb NPOBENEHHS TPYHAOEMKHX
TaKCOHOMHYECKHX HccilenoBanui. [lostomy «rpymnas AJsi oQHHX KH-
BOTHLIX — 3TO OTAEJbHBIE BHAH (nampumep, Juuunku Plecoptera,
Ep{lemeroptera), a AJsl IPYrHX — KPYNHble TAKCOHB (Hampumep, ce-
MeHCTBO Ty6HdHUML). ’
Hanubie, mogydYeHnble no MeToAy Bynausncca, n0BosbHO 06bek-
THBHO OTPaXKaioT PeaHYI0 CHTyallHIO B PasJIHYHBIX peKax. Paccum-
TaHHBIC 3HAYEHHSA GUOTHYECKOrO HHEEKCA NOCTATOYHO XOPOLIO Koppe-
JUPYIOT C TAKHMM MOKA3aTeJsIMH, KaK KOJHYECTBO PaCTBOPEHHOIO

Py [Ry
06

Puc. '43.  3asucuMoctb OTHOMIEHHU K
Py/Rs 0T 3Hauenuwil wuHmexca Bynu-
02k - Bucca WD Ha pasHBIX  CraHUHSX
p. Mxopu (mosicHenus cM. Tekcr).

y 5 WD BepTukaibHble JIHHHH — TPOHHOE 3HAYeHHe
CPeJIHeT0 KBaAPAaTHYHOrO OTKJOHEHWS,

B BOA€ Kucaopona, BIIKs, nepmanranatHas u 6uxpomaTHasi OKHCJsie-
MOCTb, COA€pXKaune aMMOHHIHOTO asota [37, 94]. CymectBenno, uro
GHOTHYECKHH HHJEKC [O03BOJISET YIOBJETBOPHTENbHO ONEHHBAThL 3a-
TPASHEHHS TOKCHYHBIMH NMPOMBILIIEHHEIMH CTOKAMH, XOTS B 3TOM CJIy-
yae (QyHKUHOHAJBHOE 3HAYEHHE 3TOTO MHAEKCA HECKOJBKO OTJIHYAETCS
OT TAaKOBOrO IPH YHCTO OPraHHYeCKOM 3arpsisHenun [37, 38].

Buornuecknit ungekc Byausucca orpaxaer (YHKUHOHANbHBEIE
H3MEHCHHs! B COOGINECTBAX NOHHBIX YXKHBOTHHIX (COOTHOIIEHHE PO~
Aykuun W Tpat Ha oOmeH). HMccaegoBanusi coobiuiecTs GeHTOca Ha
Pa3IHYHBIX y4acTKax p. HIKODH, B Pa3IHUHOH cTemeHH NOXBEepIKeH-
HBIX 3aTPsi3HEHHIO [5], MOKa3aJ/ld, 4TO MEXIY 3HAYEHHSMH OTHOIHHS
Py/Ry B 3THX COOOLIECTBAX H GHOTHYECKHM HHIEKCOM Byausucca
(WD) umeercs Bro/HE uetKas CBfi3b (pHC. 43), XoTOpas MoxkKeT GHTb
BLHIDaKeHa ypaBHEHHEM '

Py/Ry = 0,74 — 0,12WD. , (80)

Ilonyuennbie panee gaHHble MO3BOMH/IM PACCYHTATDH napaMeTrpsl ypas-

HEHUs1 3aBUCHMOCTH Po/Rp, or H (cM. ypasienmme (51)) gaas coo6-
IIeCTB JOHHBIX KHBOTHBIX B . MKope:

Py/Ry=0,776¢~ %1, (81)

Hs ypasuennit (80), (81) HerpyxHo BEIBECTH ypaBHeHHe, OTpa-

Kalollee 3aBUCHMOCTb GHOTHYECKOTO HHAEKCA OT HHAEKCAa PasHOO6-
pasusi:

WD =86,17 — 6,47¢ 414 (82)
132 ' ‘

Taxum obpasom, 6uoTnyecknil nngexc ByanBucca oTpaxkaer CTPyK-
TypHbBle U (YHKUHOHAJbHbIE H3MEHEHHs B cooflllecTBaX AOHHHIX KH-
BOTHBHIX, O0YCJIOBJIeHHbIe 3arpsAsHeHHeM BoA. Hecomuenno, 310 aenaer
ero teopeTHueckn Haubosee O0OOCHOBAHHBIM [Jisi OLEHKH CTENEHH 3a-
I'PSI3HEHHUST O CPABHEHHMIO ¢ JPYTHMHU MeTOAAMH C HCIOJNb30BaHHUEM HH-
AuKaTopHbIX cHcTeM. COBMeCTHBIE COBETCKO-aHIVIHICKHE HCCHeI0Ba-
HHSI TIOKa3aJjHd, 4T0 GUOTHYECKMHA HHJEKC I03BOJSET MOJYYHTb ajiek-
BATHYIO OLEHKY KauyecTBa BoJ, He TpebyeT GOJbIINX MaTepHaJbHHIX
3aTparT, JOCTyNeH AJsi THAPOOHOJOroB, He 06/1aJa0IIHX BHICOKOH KBa-
JudHKanHel, AaeT BHICOKYIO penpe3eHTaTHBHOCTb pe3yjbTaToB [38].
Jrtor MHAEKC GBI YCHENIHO HCIONb30BaH AJsS HCCJeNOBAHMH Ha pekax
Esponul u esponeiickoii yacth CCCP, a nosoXeHHHH B €ro OCHOBY
NPUHIHKI, HECOMHEHHO, MOMKET OBITH HCIOJb30BaH MAJsl Pa3pabOTKH
aHaJIOTHYHBIX HMHJEKCOB MJIsl ADYTHX pPernoHoB Hame#d crpaHb. Tak,
HalnpuMep, HECKOJBKO MOAM(HUHPOBAHHLIH OHOTHUECKHH HHIAEKC OBII
yAauHO NpPHMEHeH [Jisi OUEHKH KayecTBa BOJ KpacHospckoro Boxo-
XpaHUAMILA, ¥ C ero NoMollplo Oblja [oJydeHa HaHOoJee peaJbHast
HHGOPMAlUs O CTENEHH 3arPsi3HEHHs OTAeJbHBIX yuacTKoB [41].

CAMOOUMIIEHHE U ®OPMUPOBAHHE KAYECTBA BOJ

B BomoeMax ¥ BOJOTOKAaX, MOABEPralollUXCsl 3arPsi3HEHHIO, NPOTEKAIOT
IIPOLECCH CaMOOYMIIEHHUS, B Pe3yJbTaTe KOTOPHX (OPMHPYeETcs ompe-
JejleHHOe KauecTBO BOA. KauecTBO BOA MOXKHO OIPEAENHTH C HO-
MOIIBIO (HU3UYECKHUX, XHMHUECKHX M GHOJOTHUeCKHX NoKasartesel. May-
YyeHHe CaMOOYMIEHHS NPeanoJgaraeT HCCAeJOBAHHE MEXaHH3Ma 3TOTO
nponecca. CaMoouniileHde BOZL OCYILECTBJSIETCS 3a cueT IKH3Hejpes-
TeJbHOCTH MHUKDPOOPraHM3MOB, PacTeHHH H XKHBOTHHIX, HACEJAIOIIHX
KOHKpPeTHBIE BojoeMbl. [109TOMY Ha ocHOBanHM 3HaHHH (QYHKUHOHAb-
HBIX 0cOGeHHOCTeH OTAEJBHBIX OPraHH3MOB H HX COOOLIECTB, a TaKKe
B3aHMOOTHOUIEHHH MeXAYy HUMH MeXaHM3MBl CaMOOYHINEHHS MOIYT:
6bITh BCECTOPOHHE H3YUeHBl U HCIOJb30BaHH AJISI MIPAKTHUECKUX MeJel.

TIpoueccel GHOMOrHYECKOTO CaMOOUHIIEHHSA BOJOEMOB H BOJOTOKOB
MOTYT PACCMATPHBATHCA TOJBKO IIPH KOJHYECTBEHHOM YYeTe POJIH II0-
nyJasuuii ¥ coo6uiecTB THAPOGHOHTOB .B GHOTHUYECKOM KPYrOBODOTE
BellecTBa M Tpanchopmaiuu 3uepruv B Hux. Cienyer OTMETHTb, 4TO
6HOTHYECKHH KDYroBOopoT B 3arps3HeHHHIX M  YHCTHIX BOJ3aX HMeeT
o6uryo ocHoBy. [lostoMy JJig NOHHMAaHHA: MEXaHH3MOB H3MEHEHHS
KDPYrOBOPOTa BeLIECTB MPH 3arpsi3HeHHH, PAaBHO KaK MEXaHH3MOB 6HO-
JIOTHUECKOT0 CAMOOYHIIEHUs, HEOGXOIUMO HCIOJAb30BaTh OOlIHE 3aKO-
HOMEPHOCTH GHOJOTHYECKOrO KPYroBOPOTA, MHOTHE H3 KOTOPHIX OLLIH
paccmorpensl panee. JAst BBISICHEHHS DPOJIM MONYJALHHA OTAENbHBIX
BHJIOB HJIH cOOGIecTB BOAHLIX OPraHU3MOB B 3THX Hpoileccax cjelyer
KOJIHUEeCTBEHHO OmHcaTb WX (YHKIHMOHAJbLHOE 3HauyeHHe Ha OCHOBe
fuoTHyeckoro GajaHca.

PaccMoTpuM poas THAPOOGHOHTOB B MPOLECCAX CAMOOUYUUIEHHS BOZ.
H3BecTHO, YTO MHOTHE JKHBOTHBlE ¢ (PUJALTPALMOHHHIM THIOM IMTHTaHUSA
B BOJOEMax HMrpaioT poJb €CTECTBEHHHX OHO(QHUABTPOB, OYHINAS BOAY
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gT Haxogmunxcx B He#l B3pemleHHBIX uactuu, OQHOBPEMEHHO OHH CO-
ZaI0T OHOTEHHYIO LUPKYJSLHIO, CIOCOBCTR
OIYI0 [HepeMelnB
BOJHBIX Macc. ’ YR P e
Cropocts dunbTpanuu Boanl (F) JABYCTBOPYATHIMH MOJIJIIOCKAMHU

]I:II PaKOOGDPa3HBIMH NJAHKTOHA HAXOAMTCH B NPSIMON 3aBHCHMOCTH OT
X Macchi:

F=mWw", (83)

- Hcnonbsys smauenns mapamerpos ypasuenus (83), paccuuTanHbIe
A/ MOJUIIOCKOB H pakooGpasubix (rabn. 30, 31), merpyamo ompege-

Ta6auna 30

TIAPAMETPBI (m, n) YPABHEHU¥ 3ABUCUMOCTU CKOPOCTHU PUJBTPALIMHU BOJbI OT

MACCBI (CBIPOM BMECTE C PAKOBHHOM) OCOBLE
E¥l OBYCTBOPU
ITPY TEMIIEPATYPE 20°C (U3 [42]) 8 TR HoaTocKo

Mouaiocka m Ma/(r.y) n
IpecroroanEie
Unionidae, Dreissenidae, Sphaerlast
Pisidium praeriasiram 3451'? 8’202
Sphaerium 12.8 06
Musculium 7 : 45 0 : 585
Mopckue

Pecten irradians
Mutilus edulis 3<15§5—0650 0 600’8262
M. californianus ' 406 , 0_4é
Mercinaria mercinaria . 334—370 0,42°-0,66
Modiolus modiolus 240 ' 0,61
Arctica islandica . 180 0’7
Cerastoderma edule 225 0.6

Ta6auua 31

TAPAMETPBL (m, n) YPABHEHUM 3ABUCHMOCTH CKOPOCTH OUJBTPALIMU BOJIbI

((JI'/II‘S ?43;])?0171 MACCBHI TIPECHGBOIHBIX PAKOOBPA3HBIX [IPU TEMITEPATYPE 20°C

Bun m MJ/(Mr-cyT) -n
'lD)aphr;ia longispina 752 0,667
. pulex 271 ’
b . 0,728
doj;nagna, D. pulex, D. schodleri, D. galeata men- 499 1,05
D. rosea k
g. n;agrra gzg (1)’827
‘ aphnia 322 0:776
134

JUTh, CleJlaB HeoOXOAuMble IONPAaBKH Ha HM3MEHEHUs TeMIepaTyphi
BOJIB, KOJHUeCTBO BOJABI, (GHAbTPyeMoOe MOMyJIAHUAMH 3THX JKHBOTHBIX
B Da3JUuHBIX BOAOEMaX. B BojoemMax pasiHyHOro THINA ABYCTBOpYa-
THle MOJIJIIOCKH CHOCOOHB NPOMHILTPOBBLIBATE M  OCBOOOXKJATh OT
B3BElICHHBIX BelllecTB GoJblliHe O6GbEeMBl BOJB, HHOIJA MPEBHIIAIONIHE
06beM camoro Bogoema (Tab.. 32). IliankToHHbIe paKooGpasHbe pas-

Ta6auua 32

®UJIbTPALIMOHHAS JIESITEABHOCTL JBYCTBOPUATBHIX MOJIJIOCKOB B BOJOEMAX
PA3JIMYUHOY IIPOAYKTUBHOCTH (U3 [1])

Bopoem ;Iye,fffﬂfﬂi’}lﬁ(‘ﬁz Vm/ Vb
Osepa
Kpacnoe 5255 0,30
Miikoaafickoe 12 970 1,10
JpuBATH 5941 0,80
Kpyraoe 272 0,21
3eseHeIKOe Y 0,01
Bopoxpanunauiia
Yuunuckoe — 2,00
BoJrorpaackoe 4368 0,32
Mpumeyanune Vy—o0bem BOAH, OTGHJILTPOBAHHBIA 32 BereTallHOHHBbIH

Ce30H MOJUIIOCKaMH; Vi — 00beM BOJBL B BOJOEME.

HBIX BOJOEMOB, 0 6HOMacce AOMHHHpYIOLlHe B 300IJIaHKTOHE, TaKXe
CHOCOGHB! POGHALTPOBHIBATL 3HAUHTE/ILHbE 0GBEMBl BOIDI. Ousnrpa-
[IOHHAS N€ATeJbHOCTb PaKoOOpasHBIX B BOJOeMax pasHOH NPOIYK-
THBHOCTH 3a cyTKH cocTaBisier o 5 1o 90 % (B cpeaHeM 50 %) ob®-
eMa Bofbl o3epa [42].

B npouecce (HIBTPALNA U3 BOJAb YAAJNAIOTCA 3HAUHTE/IbHbIE KOJH-
yecTBa B3BeLIEHHBIX BellecTs. B 03. MukoJsadckoM Bce ABYCTBOpPHAThHIe
MOJITIOCKH 33 CEe30H OCaX[ajd H3 (HIbTpyeMod WMH Boabm 164,5 T
cyxolt macchl cectona; B LlITerTenckoM 3aJMBe OHH OTJarajd Ha JHO
B BHIe (eKaJbHbX M NMCeBAO(EKATbHEIX Macc 10 51,5 r cHIpoil MaccH
OpPraHHYeCKHX BELIECTB; B YUHHCKOM BOJZOXPaHMJHIIE B PasHbie TOLBI
apeliccensl ocaxaan# or 1610 no 4700 T opraHHYECKAX BEILECTB B rO4
[1]. Ocaxkpaembie MOJIJIIOCKAMH OpraHMdYecKHe BeilecTBa B BHIE ar-
FJIOTIOHATOB IIONAafaloT Ha 6oJbliide TAyOMHBI, BXOAAT B COCTaB JOH-
HBIX OTJIOXKEHHH M HeKOTOpas MX 4YacTb HCIOJIb3yeTcsl MOHHBIMH KH-
BOTHLIMH B Tully. Pauku-¢uapTpatopsl B maankrone o3. Kpacuoro
3a 6 MecsleB NepHOa OTKPHITOR BOAbI M3LIMAKT OKOJIO 7 ThIC. T B3Be-
cefi, M3 KOTOPHX OKOJO 4 ThiC. T aCCHMHJIHpYyeTcs * padKaMH,
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a 2,7 THC. T B BHe HEYCBOGHHOH NHINM BHOBK BO3BpallaeTcss B Kpy-
rosopot [7].

IlpuBenennsre IPHMEDEl OKa3HIBAIOT, KaKyIo BaXHYIO POJIb XKH-
BOTHbIE-QUILTPATOPE HrpaloT B fipolieccax camoouHInennss Boxy u
HACKOMbKO 3TH Mpolecchl ocabieHs g pesyabraTe HcuesHoBeHHs
$HABTPATOPOB BesencTBHE SArPSISHEHHST BOAOEMOB M BOAOTOKOB.

Konuyectsennas onenka YIacTH NONyJsuufl OTAedbHBIX BHJIOB
B IIpoueccax caMOOYMUIEHHS MoOmer OBITb cHeslaHa TOABKO Ha OCHO-
BAHHU H3yueHHs GHOTHYECKOTO 6GasaHca MONyJNAUHA B KOHKPETHBIX
YCJIOBHAX cpexpl.

Ha oanom us yuactrop p. Ilperonu (Bmme r. Kannunnrpaga)
B amrycre HuccaegoBaJgack NONYJANHA ABYCTBOPYATHIX MOJLIIOCKOB
Dreissena polymorpha. Bona B PeKe Ha 3ToM yyacTke XapakTepuso-
Bajlach CAeAYIOMHMH mOKasaTensMu: CKOPOCTb TEYeHHS cocTaBHJIA
okoJo 0,15 m/c, 1pospayHocTs — 0,75 M, Temneparypa — 16,3 °C, ga-
CHILUEHHE BOABI KHCJIOPOAOM — 68,1 %, 6uxpomatnas OKHCJISI@MOCTh
Boael — 41,8 mr O/, cectona — 2,16 Mr O/n. Ha rIy6use okoao 1,5 u
YMCJICHHOCTL Apeficced mocrurasa 1750 3K3/m?, Guomacca — 1170 r/m2,
CPeaHsAg Macca MOJIJIOCKOR B nonyasiiuu cocrasisia 0,668 ., yaen-
Hasi  nporykuus — 0,0014 cyr, KaIopHiHOCTh — 1 K3k /1 CHIpOK
Macchl BMecTe ¢ pakoBuHOH. Ilpoaykuus TONYJANHH COCTaBJsIIa
1,64 r/m2 uin 6,862 kIk/(mM2-cyT), Tpath 9HEPTHH MOJLIIOCKAMH Ha
oGMeHHbIe Npomecch — 0Kovio 35,2 xIIx/mM? , morok SHEPrMH B TMo-
nyJasiuun — 42,06 kJx/(M2-cyT). B Teyenne CYTOK Ha miaomagu 1 m?
nonynsanus crnocobua OTOHALTPOBATL 10 1,96 M3 BOAEI, comepxanue
CE€CTOHA B KOTOPOH cocTapJsier 31,30 xIdx/a, T. e. MOJIJIIOCKH 32
CYTKH MOTYT YIaJHTh H3 BOIB KONHYECTBO B3BEIIEHHBIX QPraHHYECKHX
BELIECTB, 3KBHBAJEHTHOE KoJaudecTy sueprunm 61,5 kJIxk. OcHOBLI-
BajCh Ha BIIOJIHE peaslbHBIX NpeamochKax H JlonycKasi, 4To MOJJIIO-
CKH (UIBTPYIOT BOAB B TeueHme 20 y, noayuyaem, uto 3a CYTKH OHH

TIPOAYKTUBHOCTH TpaThl 3HEPTHH Ha O6MeHHble npomecch s IBY-
CTBOPYATHIX MOJIJIIOCKOB COCTABJSIOT B cpennem okono 5 %, mas sogx-
HBIX JIMYHHOK HAaCEKOMBbIX — oT 4 no 16 %, nns 300MJIAaHKTOHA — OT
16 no 38 9 SHEPrHH, 3aKMOYEHHOR B NepBHYHOIL NPOJAYKIUH 3THX
BonoemoB [1]. Ha ocroBanuu AAHHBIX 06 3HEpreTHYecKOM Gasamce

€006111ecTB THAPOGHOHTOB, a SHaUUT, H OUGHHTH X POJIb B NpolEccax
camoounienust pox. Pacemorpum HANpUMep cOOGIECTBO BOAHBIX Opra-
HU3MOB p. Hxkophl.

Ha p. Hixope uccnenobannsg TIPOBOAH/IHCH B TEYEHHE HECKONbKUX
JIET Ha YeThipex CTaHuusX — Mxl, Nx2, Ux3, Uxd,— NoJABepKeH-
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HBIX 3arpsisHenuio pasHof crenenn (Mx1 -— manbosee uncras, U2 —
HauGoJsiee 3arpssnenHas, Ux3, Mx4 — crannum, Ha KOTOpHIX HalJro-
AaloTes npouecch caMmoounulenus). Kaxpas us cranmuit XapakTepu-
30BaJjlacb CBOHM CNENH(HYHBIM HaGOPOM BHIOB NJIAHKTOHHHIX H JOH-
HBIX KUBOTHBIX. CPENM NOHHBIX JKMBOTHBIX HZ 3THX CTAHIUSX GbLIH
BBLIIG/IEHBI KOHKPETHbIE COOOIIEeCTBA, pa3JHUaBIIHECsS MO CBOHM CTPYK-
TYPHBIM H (QYHKUHOHANBHBIM XapPaKTePHCTHKAM - (ra6a. 33).

Tabauna 33

‘HEKOTOPBIE XAPAKTEPUCTUKU COOBIIECTB AOHHBIX JKUBOTHBIX P. UXOPBI (U3
Ish

Briw| Ry | Py | Cf

CooGurecTso Cranuus § §
=
- M
5 [ , 0,46
Baétis rhodani Hxl 51 53 5,61| 0,84 ,
Tubifex tubifex — Limno- Hx2 24 (484,2]54,02]28,74 [165,60

drilus hoffmeisteri
T.ttubifexff—Nais simplex |HUx3, nesn#t Geper| 30 | 69 3,77 1,80 lggg
T. tubifex — L. helveticus| U3, npassiit 6eper| 50 38,6, 2,34 0,28 3o
L. hoffmeisteri — T. tubi- Hx4 29 16,5 1,26| 0, ,

fex

Hpumeuanne. Ry, Py, C; B kIx/ (Mm% cyT).

C 1moMoUbI0 AaHHBIX O COCTABJSIOUIHX 3HepreTHyeckoro OGaJsaHca
GBla OleHeHa PoJib cOOBINECTBa 3006€HTOCA B npoiieccax CaMOOYH-
ueHHs. B xauecTBe mokasaTeselfl yuacTHSI JKHBOTHBIX B 3THX npouec-
Cax HCNOJb30BAJNIUCL OTHOIIEHHE C; K KOJHYECTBY CECTOHA H KOJHYe-
CTBO OPTaHMYECKHX BEIUECTB, MHHEPAJU3YyeMBIX 3000€HTOCOM B MPO-

ax oOMmena.

uec%aCCMOTpHM posb coo01lecTB THAPOGHOHTOB B NPOLECCAX CAMO-
OUHIICHHS HA IpHMEpe coobliecTs GeHToca Ha yuactke p. Mikopwr
Mexay cranmusMu HMx2 u Mx3, PACTIOJIOKEHHBIMH  Ha paccmsII/IHHg
10 kM npyr or mpyra. CKopocTb TedeHHs B paHone cranuum Mx

cocrapaser okoJo 0,5 m/c, cranunn Ux3 — 0,2 m/c, CPenHss CKOPOCTh
TEUeHUs Ha paccMaTPHBAeMOM ydyacTKe DeKH -— okoJo 35 M/c. Boja
IPOXOAHUT 3TOT YYacCTOK DPeKH 32 7,9 4 HJIH CMeHseTcs TplpIg?%asa
B CYTKH. PallMOH HeXHIIHHIX KUBOTHBIX, HANPHMEP B aBrycTre r.,
paccuuTaHHBIH cOrnacHo 6alaHCOBOMY DaBeHCTBY, COCTABJIAN OKOJIO
20,9 kJx/(mM2-4). TIpy 5TOM KOJHYECTBO HEPrHH, 3aTpayeHHOH - Ha
o0MeHHbIE poneccH, KocTHrano 3,72 kJIx/4, 4TO SKBHBAJICHTHO OKHC-
Jenio 0,6 Mr 6e330/1IBHONO OPraHHYECKOro BelLIecTBa. 3a BpeMst J10-
GeraHusi BOABl SHEPTHs NOTPEBJEHHOH MKUBOTHBEIMH IHMILH COCTABH/IA
82,4, a Tpathl Ha oGmeHHble npouecch —29,3 kIx (4,7 r opraHqu-.
ckoro BemlectBa). B taba. 34 npueeennl cpepmue 3a BpeMs uccJje-
noBaHeH (1973—1975 IT.) OWEHKM pOMM COOGIIECTB GEHTOCHBIX
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Tabauna 34

CPEIHHE 3A BPEMS JOBETAHUS BOIbl 3A U3YUYEHHBIM MMEPUOJ 3HAUEHHUSY OT-
HOIIEHH C; K KOJMYECTBY CECTOHA M TPAT HA OBMEH (R) B COOBULIECTBAX

JAOHHBIX JXUBOTHBIX HA PA3HBIX YUACTKAX P. HJKOPBHI

YuacTok PaccrosiHue, KM BpeMsoﬁg?e:aHm Cf/cecm“’ % R ;-oogglaliieﬂcl:-escam-
Wikl —Mx2 3,6 1,0 6,03 0,01
Mx2—HMx3 10,0 7,9 27,50 0,43
W3 —Mx4 15,0 28,6 12,24 0,15

KHBOTHBIX B MPOIECCaX CaMOOYHILEHHs, H3 KOTOPOH BHIHO, YTO POJb
3006enToca HauGoJiee 3HAUHMa Ha y4YacTKe DeKH MeXIy CTaHIUAMH
Wk 2—MHMxk3.

3HaueHHe JOHHBIX JKHBOTHHX B IIpolleccaX CaMOOUHINEHHUS
p. Mxopwl comoctaBEMO ¢ POJIBIO KMBOTHHIX NJIaHKTOHa (Taba. 35).

Tab6auua 35

POJIb )KHUBOTHBIX I[JIAHKTOHA (YUCJIUTEJIb) ¥ BEHTOCA (3HAMEHATEJB) B IIPO-
LECCAX CAMOOUMINEHHSI HA PA3HBIX YYACTKAX P. H)XOPBI

YyacTHe B CaMOOYHILeHHH Nl — U2 w2 — Ux3 H)KS} — x4

9,5 29,0

Iorpe6aenue cecrona, Y% 5,6

6,0 27,5 12,2
Miunepanusauusi opranuueckux Be- 0,02 0,39 0,87
IeCTB, T 0,01 0,49 0,15

IMpumeuanune YuacTue 300MJIAHKTOHA PacCIuTaHO IO [48].

B pesyaprate xKH3He[eATeJbHOCTH 3THX XKHBOTHHIX 3a BpeMs aobera-
HUsl BOJB Ha H3Y4YeHHOM yyacTke 3TOH peku norpelasiercs ot 12 no
41 % oT B3BelNEHHBIX B BOJE BEIIECTB H MHHepajusyercs orT 30 Mr
10 1 © opraHHYecKoro BellecTBa. .

[To pausmM B. B. Byavona u B. H. Hukyauno#t [16], 3a Bpems
poberanua Boabl Ha yuactke Mx2—MHxk3 okHcasemocTh BaBemeHHblsx
B BOJI€ OPraHHYECKHMX BellecTB yMmeHbllaercs oT 9,9 nmo 4,4 r O/md,
a BIIKs — ot 8,5 no 3,0 r O/M% 3a 3To BpeMmsi opranuieckoe Beme;
CTBO MHHEPaJH30BaThCs He MOXeT, Tak kKakK npu ABOB=55r O/m
u ABIIKs=5,5 r O/M® Gnonornyeckoe norpeGJeHue KHCJAOPOAA HA
crannyuax Mx2 n Mx3 3a cytku ue npewicut 2,6 u 1,2 r O/M® coor-
BETCTBEHHO. B cBfA3M c 3TUM aBTOPH caesNasd BHIBOA O TOM, YTO Ha
y4acTKe MeXAy 3THMH CTaHUHSIMH ITPOHCXOZHMT OCaKAeHHe OpraHuue-
CKOIl B3BeCH H €e aKTHBHAasl MUHepaJ/ii3alllsl 3a CYer KU3HE/esATe/b-
HOCTH GEHTOCHHIX OPraHHU3MOB, BKJI04as canpopuTHEIX GakTepHil.
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B npoueccax camoouninenus sox, kax IIPaBHJIO, BAXKHYIO POJIb Hr-
DPaeT QOoTOCHHTeTHYECKAs aspauns 3a cuer KU3HEAEATeIbHOCTH BO-
JAOpOCJIell NJIAHKTOHA, KOTOpasi Ha p. MxXope Gbia HE3HAUNTENBHO.
Ha p. Cucsous ¢ cuabuo Pa3BHTOH BOAHOH PAaCTHTENBLHOCTHIO cyTOou-
Has (POTOCHHTETHYECKAs! a3PaLHsl COCTABJIALA 33,2 mr O/M?, a atmo-
chepnas aspauus — 158 m O/m2 [34]. B cuabHo 3arpsisnenuoii ra-
Bauu r. Cau-/luero B pesyabrate ¢orocuntesa Boma exkecyTouHO
noayuaer 59,7 T O, a u3 atMocgepsl — 45 T O; B raBanu r. Boaru-
Mopa aTmocdepnast aspauus B 3,2 pasa HHXKe (QOTOCHHTETHYECKOH.
B Bourorpagckom BONOXpaHu/IUIle 06pasoBaHHe KHCJAOPOZA 3a CUET
doTocunTe3a 32 BereTanMOHHDBIN nepuox cocrasasio 10,5 man. T, 4TO
{IDUIMEPHO PABHO €ro MOCTYIIEHHIO H3 armoceprr [59].

Poas ¢orocunrernueckux NPOLECCOB. B CAMOOUYHILEHHH BOJX HaU-
Goslee 3HaUKHTeNbHA B BOJAAX C 3aMEIVICHHBIM CTOKOM HIH B 6eccrou-
HBIX BOJOEMAX, 0COGEHHO B MPyAax GHOJOrHYecKol oumeTkh. 1o npo-
AYKUHH BONOPOC/TEH Ha eNUHHIY OCBEUIeHHOH TIOBEPXHOCTH HPYAH
JIUIIL HE3HAYHTENbHO YCTYNAIOT CHENHAdbHBIM YCTAHOBKAM IO KyJb-
THBUPOBAHMIO NJNAHKTOHHBIX Bogopocaed. I[Ipu6ausurenpuoe npen-
CTaBJ€HHe 00 HHTEHCHBHOCTH (hOTOCHHTETHUECKON aspalMH BoOJ 3a
CYeT (DHTOMIAHKTOHA MOMKET GHITh NIOTYYEHO N0 JNAaHHEIM H3MEpeHHs
ColepKaHusa XJopopuiiaa B maaukrtoue. I. [ Bun6epra u T. H. Cusko
[34] na npumepe p. CBuesous [IOK&3aJ4, YTO PACCUHTAHHLIE H 9KCIe-
PHMEHTAJILHO INOJYYEHHblE METOAOM CKJSHOK 3HAYECHHS ¢doTocuHre-
THYECKOH a3palldH OKa3aJHCh GJHSKUMH H HaXOJMHJIHCh B HPSIMOH
SABHCHMOCTH OT KOHLEHTPALHH XJ0PodHINa B NAAHKTOHE, ITpu sTom
COCTaBJAIOHE KHCJAOPOAHOrO GajlaHCa pPacCUHTHIBAJHCH HCXONS W3
paBeHCTBa

D=0, 4+ Py=(0:—0)) + X +Y — P,

rae (O:—O;)— usMenenue cogepxanus KHCJIOPOJAA 3a IEPHOX Bpe-
MEHH f; @ — POTOCHHTETHUECKAs Deaspalysi, BKJKYALIAs tdotocHH-
T€3 NJaHKTOHA (Pp) M NPHKPENNEHHBIX PACTeHHE (Pg); X — 6uoxu-
MHYECKOE MNOTpefJeHHe KHCAOPOAd; Y — moTpebienue KHcJI0poa
AHOM; P — o6MeH ¢ aTMochepoit.

3uauenus Pp u X OOBIUHO TOJyYaiOT IKCIEPUMEHTAIbHO, OCTAb-
HbI€ K€ pDACCYUTBIBAKIOTCS 110 AAHHBIM CYTOUHBIX HAGJIONEHHI 3a H3-
MEHEHHEM COACPKAHHA KHCIOPOAa B Boje. ArTmochepHas aspammus
MoXeT GBITb PaccuMTaHa 1o (Gopmyie \

P = —23k,Dt,

Tie ky — KOHCTaHTa aspauud, D — CpeRHHI nedbHUMT KHCJIOpoAa, f—
Bpemst (cyt). Ilpu sTom caegyer umers B BHUAY, YTO 3HAYE€HHE KOH-
CTaHTLl 43paluy CHJBHO 3aBHCHT OT BO3JAEHCTBHSI PasJHYHHIX (AKTO-
POB cpejbl.

[lpu dopmupoBanHE KauecTBa BOJBI OrPOMHOE 3HAaYEHHE HMEIOT
PacTBOPEHHBIE OPraHHYECKHE BELIECTBA, KOTOPHie BBIAEMSIOTCS THAPO-
GHOHTAMH B NpPOLECCEe KH3HEAESATEIbHOCTH. DTH BElECTBA HMEIOT pas-
JIMYHYIO MPHPOAY M BKJIOYAKOT JIHNHAB, BHTAMHHBI, Pa3JHUHLIE BBHICO-
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KOMOJIeKyIipHEIE COefnHeHus. B pesyibraTe OKHC/EHHs POB o6pa-
3yI0TCSl pasJuuHble GHOJNOTHYECKH AaKTHBHBIE BEHIECTBA, 4acTb KOTO-
pHX MOxXeT GHTb TOKCHYHOH [AJsS OPTraHH3MOB, a TakKxe BHCTynaTb
B KauecTBe CTHMYJATOPOB W/ HHTHGHTOPOB OHOJIOTMYECKHX TpoLec-
coB. BHoJMIOrHuUecKH NOJHOUEHHOM cuuTaeTcs BOAA, colepxaulad COJH,
MHKDO3J/IEMEHThl, 0€JIKH, BHTaMHHBI, depMeHTH U Apyrue NPOAYKTH
JKH3HEJeATeJbHOCTH OPTaHU3MOB.

AKBAKYJIBTYPA

[Io Mepe yBeJqnueHHsi HapoJOHaceleHHs, MOTPeGHOCTeH ueJOBEKa M
PACIIHDEHHS BO3MOMKHOCTEH NIPOHCXOAMT BCe Gosiee MHTEHCHBHOE OC-
BOEHHe BOJOEMOB KaK HCTOUHHKOB OHoJormyeckoro ceipbs. Hemosp-
30BaHHe BOJOEMOB KAaK KyJbTYPHO BO3AC/NHBAEMBIX YLONHH, NOAOGHO
TOMy KaK 3TO [JeJaercs B CeJbCKOM X03sfCTBE, MOMKHO Ha3BaTh
aK8aKyAbTypol B UIHPOKOM CMBicae. B y3KOM CMHICJ€ MOA aKBaKyJb-
Typofl HOHMMaeTcsi BHIPAIIHBAHHE THAPOOHOHTOB B NPOMBILIIEHHHX
Macwitab6ax [0 ONpejefeHHOH TexHoJOTHH. KyJbTHBHPOBaHHE MOD-
CKHX OPTFaHM3MOB Ha3HIBAETCS MAPUKYAbTYPOL, a Pa3BENeHHE MPECHO-
BOAHBIX THAPOGHOHTOB — AUMHOKYAbTYpod. K aKBaKyJbType OTHO-
cHMTCsi DBHIGOBOACTBO B 0O3€pax M BOAOXPAaHMJIHINAX, NPYAOBOE PHIGO-
BOJACTBO, CafKoBOe BhIpailuBaHHe D6, KyJbTHBHPOBAHHE MOJIIOCKOB
(3TO MHAHMM, YCTPHLE, MOpPcKHe TpeGelkH), pakoo6pa3HblX, BOJAOPO-
cJeH M APYTHX THAPOOHOHTOB. '

Bo Bcex cayuasix HeOOXOAHMO yMeTb ONpelenaTb ONTHMAaJbHHIE
yCJIOBHsI BHIPaLlHBAHHSA THAPOGHOHTOB, PACCYATHIBATL HX  MPORYKIH-
OHHBIE BO3MOYHOCTH, COOTHOLICHMS ¢ KOPMOBHIMHM YCJOBHSAMH, OXH-
faeMulil ypoxkai u T. n. Bce 3TO MoXkeT GBITb YCNEIHO PEIIeHo ¢ no-
MOLLbI0 METOJ0B NPOAYKIHOHHOH rHAPOGHOJNOrHH, KOTOPBIE 4aIlue BCEro

elule 10 CUX IMOp He UCHOJAB3YIOTCA HA IpaKTHKE MPH OpraHu3anuun X0-

39HCTB aKBAKYJABTYPHIL.

TIpoBeneHHI0 XO3HCTBEHHLIX MEPONPHUATHA JOJKHBI NPEALIECTBO-
BaTh NPOAYKIHOHHO-THAPOCHOIOIHYECKHE HCCAEN0BaHHS, H TOJLKO Ha
HUX OCHOBE 3TH MEDONpPUSTHS MOJKHBHI MVIAHHPOBATBCA M NMPOBOAMUTHCA,
0JHAKO Ha NpaKTHKe 3TO, KaK MNPaBHJIO, He JHeJaercs. Yame naburo-
naercs o6paTHas KapTHHA — CIepBa TNPHHHMAIOTCA BIOJHE KOHKPET-
Hble PelIeHHs MO IPOBENEHHIO XO3sACTBEHHBIX MEpPONpHUATHH, a YXK
3aTeM MOJ HUX CTapaloTCst MOABECTH HayuHylo 6asy.

Tlpu co3zaHMM XO3SMCTB AKBAaKyJbTypH HEOOXOAHMO yMETb pac-
CUHTHLIBATH ONTHMAJbHBE KOJMUeCTBA BHIPAIIUBACMBIX HJH DPasBOJH-
MBIX THAPOGHOHTOB, NPH KOTOPbIX GYAET AOCTHIraThCHA MaKCHMaJbHbIH
skoHoMHMueckuil 3¢ dexr. Tax, Ha OCHOBAHHH JaHHBIX O pOCTE puib,
[AHMHAMHKe UMCJEHHOCTH HMX NONYyJSIHH, a TakXe pacyeToB MPOAYK-
MU ¢ TOMoIbIo MaTeMaTHueckolt moaean A. A. Ymuos [89] mpone-
MOHCTPHPOBaJ Ha NpHMepe KOHKPETHOTO BOAOEMA, 4TO AJISL HOCTHIKE-
HHSL TOTO HJHM HHOrO 3KOHOMHYecKoro 3¢d¢deKTa HeoOXOAUMbl Pa3HbIEe
KOJHUeCTBA MCXOAHOTO TOCafOYHOro MaTtepuasa. IlpoBeneHHHH HM
ananu3 monyasuuu neasigu B o3. Hlyusem BypsiTckod ACCP (uno-
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manabio 210 ra) moxkasaJs, 4yTo NPH HAJHUHOH B 03epe KOPMOBOH 6ase
LI foNydYeHus HaWOOJBIIEr0o KOJHMYECTBA HKDH KOJIHYECTBO Toca-
JKEHHBIX CEroJIeTOK JOJIKHO COCTaBJsATh OKoJo 80 ThiC. 3K3/Tol B pac-
vyeTe Ha o3epo. HauGosbuine yJaoBH TOBapHO# PHIGH M PHIGONPOAYK-
UMM MOTYyT GBITH TIOJYYEHH NP Tocajgke okosao 100 Teic. 3K3/ron,
a HauGoJbIIHE OOWHUH yJa0B — npu mocagke 200 Thic. K3/Tox Ha
o3epo. Cieayer OTMETHTh, UTO NPHBEJEHHBIE PEXHMBI 3KCIJIyaTaUHH
craga mejsign B o03. lllyurem obecreunBaioT cTaGHJAbHBIE YJIOBH H
cOop HKPH 06e3 OCKyNeHHst 3amacoB pui6 B o3epe. -

B mocsienHee Bpemsi Bce HIHpPe Pa3BHBAIOTCS XO35HCTBA MapHKYJb-
TYPBHI, OpPHYEM 0CO60€ MECTO OTBOAHTCS BBEIPALIMBAHHIO MOJIIIOCKOB-
¢uavtparopos. Ilpu opraHusanWu M TNJIaHUPOBAaHUM TaKUX XO3SHCTB,
€CTECTBeHHO, HeOoGX0AHMO YMeTh PacCUMTHIBATH MX NOTEHIHAJbHBIE U
peasibHO BO3MOXKHbIE MOLIHOCTH. B KauecTBe mpHMepa NpHBEIEM pac-
YeT BO3MOXKHOIO KOJHYECTBA MOJJIIOCKOB B VCJIOBHSIX MapHKYJLTYPLI
B 6yxre MuHoHocok (3aa. Ilockera, SImonckoe Mope), BLIMOJHEHHBIA
JI. T. Makaposo#t [65]. B sT10ofi 6GyxTe KyJbTHBHPOBaHHE I'De6EIIKOB
Begercst ¢ 1970 r., a muauit —c 1978 r.

.JI. T. MaxkapoBa mnpoBeja cHeuna/jbHbie 3KCIE€PUMEHTAJbHbIE HC-
c/IefOBaHUA POCTa, MUTAHHs, (QHIBTPAIHOHHOH AaKTHBHOCTH, oOMEH&
y rpe6ellKOB U paccyHTaJja 1o 6aJaHCOBOMY PaBEHCTBY PallMOHBI I/
MOJIIIOCKOB Pa3HbIX pa3MepoB. AHAJOTHUHbIE JaHHBlE [/ MHUOIHE
OBlJIH B3ATH U3 JHTepaTypH. IloJyueHHBle De3yJbTaThl NPHBELEHH

B Taba. 36.
Ta6bauua 25

CKOPOCTH ®HUJBTPALIMYM BOIbBI, TIMIIEBBIE MNMOTPEBHOCTU W BHOOTJOKEHUT
MOJIJIIOCKOB, KYJIbTUBHUPYEMBIX B BYXTE MHUHOHOCOK (ITO [65])

XapakTepHcTHKA I'peGeliku Myaud
B?_sipacr 0+ 1-+ 24- — 6+ 04 1+ ’
Wr 1 15 237 1,2 8 )
F nf(u-sk3) 0,37 2,44 16,8 0,22 © 0,59
C Ix/(cyr-9K3) 48,1 318,4 2195,8 | 28,03 78,66 |
N 3k3 4.10° 510-10% | 615-10% | 1,5.106 1,5-108
Cs10° KIk/CyT 194,4 | 164,4 | 1358,1 | 42,3 18,0 |
f-10° KIx/cyT 38,72 29,54 210,9 12,64 50,63
ITpumeuanune 3gece W —cpeguaa macca, F — cKopoCTh (HILTPALHH ’
BOAK, N - 4HCNEHHOCTb MOJIIOCKOB B KyaAbrype, C — palHoH OfHOH OCO6H,
Cs — cyMMapHuil paHoOH MOJJTIOCKOB, [ — BGHOOTJOKEHHS MOMIIOCKOB.

Byxra MHHOHOCOK NOJY3aKpHLITOrO THIIa, MaJjJo TOABep)KeHa nefi-
CTBHIO BETPOB, CPEJHETOA0BAs TeMNepatypa COCTaBJAET NDPHMEPHO
10°C (koneGauusa temneparypsl or —1,2°C B ¢eBpane go 22—23°C
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B aBrycTe), CPEAHSIs] KOHIIEHTPAlHsl B3BEIIEHHBIX B BOJe opr%Hngxecxnx
Bemects 5,4 Jx/a. O6bem Bogbl B 6yxTe pocruraer 6,2-108 m°. Tlpm
9TOM 3a CYeT NPHJIHBHHIX KOJeOaHHH €XeCcyTOYHO CMeHseTcsl OKOJIO
10 % ob6bema BoABl, cojep:Kaimeir okoso 3,3-10° kX B3BeLIEHHBIX
OpraHUYecKHX BeIIeCTB. DTO 3HAueHME MOXKHO paccMaTpHBaThb Kak
MOTEHLHAJbHO BO3MOXKHYIO Tpoduyeckyio 6asy AJNsT MOJJIIOCKOB-(HUIb-
TpaTopoB B Gyxre. Ecin npHHSITH B BHMMaHMe AaHHble Tada. 36 u
JONYCTHTh, YTO MOJIIIOCKH CIIOCOOHBI MOJHOCTBIO YTHIH3HPOBATH BCe
B3BeLIEHHBIE B BOJE OPraHMYecKHe BELIeCTBA, HETPYAHO ONPENEeNHTD,
yTO B 3TOH GyXT€ B NPHHIMIIE MOXKHO BBHIPACTHTh OKOJIO 70 MJIH. 3KS3.
cnarta rpebemkoB uau 10,5 MJH. 3K3. TOLOBHKOB, WITH 1,5 MJH. 3K3.
TOBapHBIX TpebewkoB, uian 119 MJIH. 3K3. cnaTa MuAHH, wan 43 MJIH.
3K3. TOJIOBHKOB 3THX MOJIJIIOCKOB.

CorqiacHo peKOMeHZOBaHHOH OHOTEXHOJIOTHH, rpeéemKHu B BO3pa-
cre 1+ paccaxuBawTcs B caiku no 20—25 3x3. B Ka}{éﬂbll/l. H3 cag-
KOB COCTaBJsAOTCA THPJAsHAbn aaunof 2,5 m. Ilox 1 M*> moBepxHocTH
BOAB Pa3MEIlaloTCsl ABE TAKWE TUPJSAHAB, 3aHMMawllue o6beM BOJBI
2,5 M®, B KOTOPHIX COAEpKHUTCH B cpepHeM 450 MOJIIOCKOB. DTH MOJ-
JIIOCKH crmoco6Hbl 3a 1 u mpoduabtpoBaTh oKosao 1098 a1 Boasl WK
Bech o0bem mpuMepHo 3a 2 u. CjepyeT Y4HMTHIBATb, YTO IOCKOJBKY
B 37Ol GyxTe 3a cyTKH cMmeHsietcs: okoso 10 % o0BeMa BOAEL, TO 1O
HaNpaBJeHHIO OT OJHOH THPJSHAb CaAKOB K JPYrod NPOHUCXOAHT ee
06eHeHHe B3BeLIEHHBIMH BeIIeCTBAMH IPH OJHOBPeMeHHOM obora-
IIeHHH MeTaboJquTaMH MoOJJIocKoB. OTMmeuasoch 3aMelsienue pocTa
MOJNIIOCKOB Ha ydacTKaX B IJiyOuHe GYXTHL JTO 0OCTOATENLCTBO CJe-
JAyeT YUYHTHIBaTh NPH Pa3MelleHHH NOJABECHBIX KOHCTPYKUMK B aKBa-
Topuu 6yxt. KpoMe Toro, mpu 60JbIIOM KOJHYECTBE KYJbTHBHPYEMBIX
MOJUTIOCKOB TIPOUCXOLHUT 3aHseHHe OyXT 3a CYeT HAKOIJIeHHS HpOoay-
LUPYEeMBIX UMH GHOOTIOKeHHH. DTO B Psfie CAyuyaeB MOXKeT IPHBECTH
K BO3HHKHOBEHHIO OE3KHCJOPOAHBIX 30H H 06Da30BaHUI0 CEpPOBOLO-
pola B MPUAOHHBIX CJOSX BOJHL ]

Caaxu ¢ rpebemKkamMu 006pacTaloT PasJHYHBIMH OPraHH3MaMH, aK
‘THBHO NOTPe6JsoIMMY nHIeBoH MaTepuan. Macca obpatranuit Ha
KaxKJI0M cajke ¢ rpebelikaMH MOXKeT JOCTHTaTh 5,8 Kr/rof, a Ha Of-
HOM [OFOHHOM MeTpe KaHaToB Toamuuo#i 100 u 40 mm — 1,35 u

r/TOI COOTBETCTBEHHO.
0’87BK1{a2i10ﬂmee BpeMst B Oyxre oflias IJOllajb NOABECHBIX MJIAH-
“TallMA cocTaBJsieT 8 ra, a ofliee YHCAO KYJLTHBHPYEMBIX MOJJIIOC-
KOB — 8,1 MJH. 3K3., 3 HHX 4 MJIH. COCTaBJseT cnaT rpeGelkos,
0,5 maa.— B Bospacte 1+ u 0,62 MJIH— TOBapHBHX MOJJIIOCKOB,

.a Takke 3,0 MJIH. cnaTa M FOLOBHKOB MHAUH. Bce 3TH MOJUIIOCKH TPO-

«pUJIbTPOBHIBAIOT 3a CYTKH 5,5 U Oﬁ’bEMa3 BoAbl B Gyxre. Mx nuumie-
‘Bhie notpe6HocTH gocturaior 1876,9-10 K,HZK/CYT, 4To cogTaéaJmeT
56 % moTeHIMANLHO BO3MOXKHOH TpPOJHUECKOH '6213131 B 3TOH Oyxre.
VuuTbiBas BCe CKa3aHHOE Bbillle H NPHHHMAs BO BHHMaHHUe, YTO, KpOMe
PacCMOTPEHHBIX HAMH MOJIIIOCKOB, B OyXTe OOHTaeT M MHOIO APYyrHX
JIOHHBIX JKHBOTHBIX, CPeIH KOTOPBIX HMEeTCs] 3HAUHTeIbHOE YHCI0 (UIIb-
“TPAaTOPOB, MOXKHO CYHTATb: Pa3paboTaHHasl TEXHOJIOTHS BbIpANHBAHHSA
MOJIJTIOCKOB COOTBETCTBYET TPODHUECKHM BO3MOMKHOCTSIM GyXTHI.
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3AKJIIOUEHUE

Hs Bcero ckasanroro Bliue cTaHOBHTCH OYEBH/JHLIM, YTO pelleHHe BaXKHEHUIHX 3KOJO-
THUECKHX M XO37ACTBEHHBIX NPOGJEM B OGIACTH OXpaHH M PALHOHANBLHOTO HCIIOIb30~
BaHHs GHOJIOTHYECKHX PECYPCOB BOAOEMOB BO3MOKIO TOJBKO [PH YCJACBHH HCIOJb30-
BaHus NPHHUUNOB H METOLOB NPOAYKUHOHHOH TMAPOGHOIOTHH. B 3Tl 06J4CTH 3KO-
JIOTHYECKHX SHAHMA AOCTHTHYTHL HEKOTOpPble YCIEeXH, NOJMyYeHH BIOJHE KOHKpeTHble
PE3YyJLTATEL, BBIABJEHL KOJIHYECTBEHHbIE 3aKOHOMEPHOCTH. Bumecre ¢ Tew, yKe ompe-
ACICHEL BOSMOXKHOCTH W HEJOCTATKH NOJYUEHHbIX [IPEACTABJCHHE M yCTaHOBJICHHBIX.
3aKOHOMEpHOCTe#, 0CO3HaHA HEOGXOAHMOCTb HX AAJbHEHIIero Pa3BHTHA H. YTOUHEHHS.

OaHa u3 BaKHEHWNX SKONOIHIECKHX H XO3SHCTBEHHBIX 3a/1a4 ~ NPOrHO3HPOBAHHE,
BOSMOXHBIX H3MEHeHH}i B 5KOCHCTEMAaX MOJ BJMAHHEM aHTPOIOTEHHON JeATeJIbHOCTH,.
IJIaHHPOBaHHE DAUHONANLHOTO HCHOJNb30OBAHHS M IHOBBHIUEHHS NPOAYKTHBHOCTH KO-
CHCTEM C Le/IbIo TIOJYUEHHS SKOHOMHYECKOTO 3ddeKTa, 060CHOBAHHE NpOBeieHUS HJIH
paspaboTKH HEOGXOZHMBIX MepONpPHSTHI, HaNpaBJIeHHBIX Ha DAa3yMHOE HCHOJb30BaHHE:
IPHPOAHBIX pecypcoB u T. 1. Heob6xomuma TeopHs 3K0JOTHUECKOro NIPOrHO3HPOBAHUS,,
KOTOpas B HACTOsillce BPEMs! HAXOJHUTCH JIMIIb B’ 3a4aTOYHOM COCTOSHHH. JLOCTATOUHO.
CKa3aTh, 4TO IOKA ellle He MMEETCH YeTKOTO NPeACTABJICHHS O TOM, U4TO TAaKOE SKOJIO-
Fuueckoe nporHosuposanne. M pce ke HeZOCTATKa B IPOTHO34X TAKOrO poia HET.
Honasasomee GoapwaneTBo MOROGHLIX IPOTHO30B 0Ka3aJoCh JUGO OMHUGOUHHIM, JHEO-
IIpocTo He onpaspanock. Hekoroprle n3 HHX NPHBOAWM K YOHTKAaM, a B cltydae pea-
JMSAUUY IUIAHHPYEMBIX MEDONPHSITHA MOLMH NPUBECTH K HENMONDABAMHM M 1axe:
KaracTPOQUYECKHM 3KOJOTHYECKHM NOCIEACTBHAM., B psiie cayyaes XO03sHCTBEHHBIE.
HJIH CTPOMUTE/NbHBIE OPraHH3alWd, NPUHHMAS DEIUeHHS HA CO3NAHHE TeX HJIH HHBIX
THADOTCXHUYECKUX COOPYKEHHH, NOBOJILCTBYIOTCSA YIOGHBIMH IJIA HAX SKOJOTHUECKHMH
NPOTHO3aMH, OOBIMHO BHITOJHEHHBIMH Ha HH3KOM NPO(ECCHOHANBHOM ypoene. Yacro,,
HE oxniasi NPOTHO30B, NPHUCTYNAIOT K PeajH3aldd INIPOEKTOB, HHOTAA COMNIAIIASCD.
C HEOGXOAHMOCTBIO IIPOBEAEHHS SKOJOFHUECKHX HCC/EAOBAHHA B IpOLecce CTPOUTENh-
CTBA, OTJIMYHO CO3HABAs, UTO BHOCHTb H3MEHEHHS B NPOEKT B Tpolrecce ero peajusa-
UMK KpafiHe 3aTPYNHHTENBHO H, KdK NPABHJO, MPAKTHIECKH HepeanrHo. HanGoaee:
HaTAAHbIC - IPHMEPE  TAaKHX HEONPABAAHHHIX AEHCTBHI — paboThl 110 nepeGpocke:
UaCTH CTOKA CCBEPHBIX W CHOHDPCKUX D€K B IOXKHbIE PafiOHBl CTPAHBL WJH COEAHHEHHS
sanuBa Kapa-Boras-T'ost ¢ Kacnuiickum mopem. B o6onx cayyasiX NPHHATHIE pellieHus
HE AMeJIH HaleXKHBIX 3KOJOTHUECKHX 06OCHOBAHHUIL

Hecomnenno, uTo skosormueckuif mporHO3 NOMMKeH GbTb KoJiuuecTBeHHbIM. [Ipw
€r0 COCTABJIEHHH NOJIXKHBI HIHDOKO HCTIOJIB3OBATLCS KOJMUYECTBEHHbIE 3aKOHOMEPHOCTH'
IPORYKUHOHHOH T'HAPOGHOMOrHH, KAK €r0 TeOPETHYECKOH OCHOBHL. OIHAKO JUISL 3TOTO-
BCC HaNpPaBJICHHS NPOAYKUHOHHOH TMAPOBHOJIOTHH [OJMHLI Pa3BHBaTLCA PAaBHOMEPHO..
Heo6x01nM0 aKTHBHOE Pa3BHTHE KOJIHYECTBEHHBIX NpeAcTaBjieHni o GanaHcax pas/nd-
HBIX  BEICCTB B SKOCHCTEMAX H 06 HX- B3aUMOCBSI3H C YHEDPreTHUCCKHMH GagaHCaMH,.
@ TaKKe IIPOBECJEHHE BCECTOPOHHHX HCCHEO0BAHHH MOTOKOB 3HeprHH, M BeWeCTBa
H uHQOPMALAH B 3KOCHCTeMAX. BOsbIoe 3HaYeHHe HMEIOT HCCJELOBAHUS CTPYKTYPHBIX
XapaKTEPHCTHK 3KOCHCTEM M COOGUIECTB TMAPOOGHOHTOB M BHISIBJCHHE KOJHUECTBEHHbIX
3aKOHOMEDHOCTEH MX H3MEHEeHHH, B TOM YHCJe M NOL BAUSHHEM NeSTeJbHOCTH 9ej0-
BeKa. OJTH HCCeNOBAHMS CBA3AHH C H3yYeHHeM TPOdHUECKHX CBsA3efl ¢ 3KOCHCTeMax:
H 3aKOHOMEDHOCTeR MONYJIAUUHOHHON 5KOJOTHU. B To ke BpeMsi HOHHMaHHe AHHAMUKHA
YHCICHHOCTH OPTaHH3MOB, B TOM UHCJC H XO3SHCTBEHHO BaiKHEIX, HEBO3MOJKHO Gei:
SHANH: 34KOHOB NONYJISIHOHHON 5KOJOTHH H HX KOJHYECTBEHHOTO BLIpaXKenns. Heabas
TMPOTHOSHPOBATL RHHAMUKY UYUCJICHHOCTH NONYASUMH OTAEJNbHBIX BHIOB Ge3 yMeHHS:
PACCIUTLIBATE CKOPOCTH POMIAAEMOCTH H CMEPTHOCTH 0COSel B KOHKPETHHIX YCIOBHAX
€CTECTBEHHBIX BOA0eMOB. OJIHAKO STH BOIPOCH [I0KA PACCMATPHBAIOTCA JHIIb B O6IIeM
BHJE H MPEUMYIECTBEHHO JUIA CJYYaeB, KOTAA POCT THCJEHHOCTH He OTPAHHUHBAETCH"
BHRWHHMH (akTopami. K coaneniio, 3aKOHOMEPHOCTH LMHAMHKM YHCIEHHOCTH eCTe-
CTBEHHBIX MOTYJIALHI MOKA ellle OCTAIOTCS HEAOCTATOUHO W3YYeHHBIMH, YTO 3aTPyAHAET
IPOBELEHHE TEOPETHUCCKHX Pa3paboToK.

Bosblune ycnexn K HaCTOSILIEMY BpeMeHH JNOCTHTHYTH B JeJie COCTaBJEHHS GHO-
THUECKHX Ga/IaHCOB Ha DA3WBIX YPOBHSX OPTANU3ALHH KH3HH. C HX TOMOMIbIO 6bTH-
TOTyUeHBl BaXKHBI€ Pe3yJabTaThl 3KOJOTHYECKOrO M XO3AHCTBEHHOrO 3HaueHHA. Buecte-

143



< TeM, 6ajaHCBl TaKOro pojia OObIYHO COCTABJSJIHCh H BCE ellle COCTABJAMIOTCA IVIaBHBIM
006pa3oM 3a NMPOJOJIKHTE/JbHble NMEPHOABl BpeMeHM (HalpHMEp, 3a Ce30H, Toj, BpeMs
KH3HH 0cO0H), NOCKOJBKY COCTaBJeHHe TAKOro poia 0aJaHCOB AJis KODOTKHX OTpes-
KOB WJM MOMEHTOB BpeMeHH Bce ellle NPeACTaBJsieT GOJbIIHE CJIOXKHOCTH. DTO, He-
COMHEHHO, CBfI3aHO C HENOJIHOTOH HAalUUX 3HAHHA B 00JaCTH MONYJIALMOHHOH 3KOJOTHH,
3KOJI0ry4ecKol (HH3UONOTHH OTHAENbHEIX MHAPOOHOHTOB, TPOQOAHHAMHKH H T. II., 8 TaKXKe
¢ HeyMeHHeM BHpaxaTb M DAaCCUHTHIBATH AUHAMHKY uX m3MmeHeHHH. [lostomy ompene-
JIEHHble HaJeX /bl BO3JaraJHCh HA MaTeMaTHUYECKHE MOJEJIH BOJHBIX 3KOCHCTEM H HX
cocraBagomux. CuUMTasOCh, UTO HMEHHO C IIOMOLIBI0 MaTEMATHYECKOTO MOJEeNHPOBaHHS
OYyAYT pelueHbl BCce HauboJiee BaXKHble 3KOJIOTHUYECKHE HNPOOJEMBl M DACCUHTAHBl ONTH-
MaJIbHble BAPHAHTHI XO3sIICTBEHHOTO HCIOJb3OBAHHSI BOAOEMOB H BOAOTOKOB. ONHAKO
IIOKa ellle He HOCTPOEHO MaTeMaTHYeCKOH MOZeNH BOKHOH 9SKOCHCTEMBl, COOCOOHOH
aJ€KBATHO BOCIPOH3BORHTL ee (DYHKIHOHHPOBaHHe H Aalolmledl BO3MOXKHOCTb PaCCHH-
TaTh HanpaBJeHUs] ee H3MEHEHHH IOJl BJIHHHEM KOHKDPETHHIX aHTPONOreHHHX (haKToO-
POB, AEHCTBYIONIHX C onpejaeteHHON cuiofi. PaspaGoran psa Mopmenell OTAENBHHIX
COCTABJISIIOUIUX 3KocucTeM (GHOIEH030B, TpodUUeCKHX YpOBHeH, nomyJsuui), ¢ mo-
MOIBI) KOTOPHIX YAAJTOCh DEIIHTh BaXKHbHE 3KOJIOTHYECKHe 3ajayd. DTO, HanpHMep,
MOJeJIb COOOMIeCTBA Nejardueckux pei6 osepa [Haaswero [61], momemu mnomyasumit
HEKOTOPHIX BHJOB JKMBOTHHX H T. . BmoJme onpesmesieHHbie pe3yabTaThl OB IIOJY-
eHBl C MOMOLIbI) MaTEMAaTHUECKOA MOJENH SKOCHCTEMbI HapOYaHCKuX o3ep [53], 6anau-
'COBOJI MOJIeJIH KPYroBopoTa BelllecTB B 3kocucreme 03. Il yunero {89] u 1. A.

MareMaTHueckue MOAeNH CJICAYeT paccMaTPHBATh KaK HEOOXOAHMHH HHCTDYMEHT
‘DKOJIOTHYECKHX HCCAepoBaHHH, TakoH e, KaK, HallpHMep, MHKPOCKON HJisi GHOJIOTrOB.
Ilpu s1om nauGosee uHGOPMATHBHEL GYAYT YacTHbIE MOJENH COCTABJAIOHIUX 3JIEMEHTOB
‘9KOCHCTEMBI, a He ofliue MOJEJH, ¢ NOMOUILI0 KOTOPHX MOAENHPYIOTCS BCe JEMEHTH
9KOCHCTEM H HX B3aHMOCBSI3H, a TaKXe IpOLeCCH, MNpOTeKaloline B 3KOCHCTEMaX.
‘Tonbko ¢ MOMOLIBIO MaTeMaTHUECKUX MOLesell MOKeT OBITb BCECTOPOHHE HCC/eJ0BaHa
JUHAMHKA NOMYJSiUHUH, IPOC/TeXeHo HampaBJieHHe M JHHAMHKa BO BpPeMEHH H B IIPO-
CTPAHCTBE IIOTOKOB 3HEPTHH H BellecTBAa B HKOCHCTEMAaX, H3yueHbl TPodHuUeCKHe B3aH-
‘MOOTHOILUEHHS H HX BO3MOXHEIE H3MEHEHHS IIPH H3MEHEHHH YCJOBHIl Cpednl H T. I

BaxHo nOHATP W NPaBHJILHO OLEHHTb B3aHMOOTHOIUEHHA MEXAY THAPOOHOMOTaMH
H CHEIHANHCTAMH 1O MATEeMAaTHUECKOMY MOJENHPOBAHHIO, T. €. OIPEACJNHTb NpaBHJa
TOJIb30BAHUSI HHCTPYMEHTOM HccslenoBaHuil. [lepBoHauanbHO THAPOOGHOJOTH BO3JAraJaH
Ha MaTeMaTHYeCcKHe MOJeNH OTPOMHBIE HaJeXAbl, CYHTAasl, YTO TOJBKO C HX MOMOUIBIO
CTaHeT BO3MOXKHBIM pellleHHe MHOTHX HACYUIHBIX Np06JeM, B TOM UHCJAe M HMEIOLIHX
BaykHOE XO3AACTBEHHOE 3HAUEHHe M MAaTEeMATHKH CO -CBOeH CTOpPOHBI HX B 3TOM He
‘pasouapoBriBasy. HanpoTuB, MHOTHMe W3 HHX CUMTAJH, YTO MaTeMaTHUeCKHe MOAEJH
JeHCTBHTENIbHO MOTYT MO3BOJHTL DEHIMTh MHOTHE JKHBOTpenelllyllHe mpoGJeMbl gaxe
‘6€3 CleUHAaJbHBIX JAETANbHBIX GHOJOTHYeCKHX HccienoBaHuA. OAHAKO OUeHb CKOPO
HaCTYNHJIO HEeKOTOPOe OXJa)AEHHe KaK CO CTOPOHB FHAPOGHOJIOTOB, TAK H CO CTOPOHBI
MaremMaTHKoB. OKa3aj0Ch, YTO BO MHOTHX CJAy4asiX THAPOGHOJIOTH He MOTYT HAaNOJHHTD
‘He06X0AuMbIM GHOJOTHYECKUM COJepIKaHUeM COo3laBaeMbie MoJenad, a 6e3 3TOro Mo-
Jenn 6yLyT NpelcTaB/siTe cOOOH MpPOCTO HeKue MaTeMaTHYeCKHe abCTPAKLMH, Helo-
HAATHBIE H HeHHTepecHHe GHoxoraM. Celfuac y:Ke CTajJO OYCBHAHBIM, YTO NePBOHAYAJb-
‘Hble runepTpoUpOBaHHEIE NPEACTABACHHS ¢ 00eHX CTOPOH OKa3a/JHCh HEONpaBAaHHO
ONTHMHCTHUECKHMH M 4YTO G€3 CO3JaHusi M aHaJM3a MaTeMaTHUYeCKHX MoOjejell 5KOCH-
‘CTeM H UX COCTABJISIOUIUX PelleHHe MHOTHX T'HAPOGHOMOrHIECKHX M OOIIeIKOMOrHIeCKUX
npoGaeM, o CyLIecTBY, HeBO3MOXxHO. [IpH 3TOM, KOHeUHO, ycIexa MOXKHO AOOUThCH
JIHIUL B TOM CJydae, KOraa MOCTaBjeHHas 3agaya (HOpMYJMHPYETCS COBMECTHO OHOJO-
‘TaMM M MaTeMaTHKaMH, a KpOMe TOro, COBMeCTHO pa3pabaThiBaloTcsi [pPorpaMMbl
‘pabor, cnocobHble OGECNeYHTh HAIOJHEHHE Mojesell HeOGXOAHMBIM GHOJOTHUECKHM
«copepxkanueM. Kak nokaseiBaeT OmblT, ycleX MaTeMaTHYeCKHM MOJendM obecrneyeH
JIUMb TPH NOJNHOM B3aHMONOHUMAHMH H COBMECTHOH NeATEAbHOCTH MAaTEMAaTHKOB H
©unoqoroB. Tonbko nmyTem coBMeCTHOH paGOTHl THAPOGHOJNOrOB M CIELHAJIHCTOB IO
'MOJIeTHPOB2HHIO MOXKHO HCCIE[OBATh KOHKDETHHe TpobJemnl, a Takxe chopMmyiaupo-
‘BaTh 3aJauH GyAyIIUX HCCACLOBAHHHA H PacCMATpPHUBAThL BOSMOXKHBIE IIYTH M HampasJe-
'HHS UX pelleHus.

Muorue npo6aeMb! TPOLYKIHOHHON THAPOBHOJOTHH, K KOTODHIM aBTOD NPHBJEKAET
BHUMAaHHe UHTATENd, BCe elle N0 KOHIA He uccieqoBannl. HacyiHoit u HanGosee Baxk-
‘HOH mnpo6jeMoll COBpeMEHHOH THAPOGHONOTMH M 3KOJOTHH B LEJOM MOXKHO CMeJO
«CYHTATh CO3JAaHHE TEOPHH (PYHKUMOHHPOBAHHS SKOJOTHYECKHX CHCTEM, Ha OCHOBe
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KOTOpOil MOXKer GLITh paspaboTaHa TeOPHS 3KOJOTHUECKOTO MPOrH03upoBaHus. Ilpw
3TOM OCHOBHBIM METOZOJIOTHYECKHM MOJAXOAOM 3[€Chb HBJSETCS CHCTEMHBIH TOAXOI,
KOTOPHH paccMaTpuBaeT BOjJ0eM (BOZHYIO KOCHCTEMY) KaK MHOTOYDOBEHHYIO Hepap-
xuueckyo cucreMy. Takum o6pasoM, npd pa3paGoTKe TeopHH I[POTHO3HPOBAHHSA H
COCTABJIEHHS] HPOTHO30B CJeyeT IPHMEHATb CHCTEMHBIH, (YHKIHOHAJLHO-3HepreTHYe-
CKHH H CTPYKTYPHO-OYHKIHOHAJNLHEIHA NMOZXOABI, yXKe YCIeUIHO KHCHOJAb3yeMble B MpO-
NYKUMOHHO-THAPOGHOJOTHUECKHX MCCAENOBAHUAX, & TaKkKe TEOPHI0 OHONOTHYECKOH:
NPOJLYKTHBHOCTH BOJHHX 3KOCHCTEM.

10 3axka3z Ne 585
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