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OT ABTOPOB

dTa KHUra 3aflyMaHa KaK pe3yJbTaT HallMX MHOTOJEeTHHX Teo-
PETHYECKHX H SKCIepHUMeHTaJbHbIX paboT B 006JacTH 35KOJOrHYe-
CKOro HOpMHpOBaHHUA. B Heill MBI nocrapanuch nogpo6Ho obCyIHTh
COBpEMEHHOEe COCTOsSIHHe H pa3HooOpa3Hble AacHeKThl Mpo6JaeMby
HaxOX/JIeHHS] NpeAesbHEX 3KOJOTHUECKHX Harpysok. LleHtpanabhoi
4YacTblo paboThbl ABJASAETCS H3JOXKEHHE aBTOPCKOH KOHIEMUHH HOpP-
MHPOBaHHS, B psje IJaB NPOUJJIOCTPHPOBAHA BO3MOXKHOCTbL ee
peaJju3anHu.

Co3gaHue 35KOJOrHYeCKOTO HOPMHPOBaHHS — KJAKUeBass IIpo--
6seMa B ¢GOpPMHPOBAaHHH CHCTEMBl 35KOJOrHYecKoil 0e30macHOCTH,
BKJIOYAIONlell 9KOAHATHOCTHKY, SKOJOTHYECKYIO SKCHEPTH3Y, MOHH-
TOPHHT H [MpOrHosupoBaHHe. DdpdeKTHBHOe GYHKUHOHHPOBAaHHe
9TOH CHCTEMBHl NPH OTCYTCTBHH HOPMATHBOB JAONYCTHMBIX 3KOJIOTH-
YeCKMX Harpy3oK MNpaKTHY€CKH HEeBO3MOXHO, TaK KakK [epeBOIUT
00cyx/JeHHe KOHKDPeTHbIX Npo0JeM ynpaBJeHHS IPHPOJONOJb30-
BaHHeM B 06J1aCTb YHCTO 3SMOLIMOHAJLHHIX CIIOPOB «TEXHOKPaTOB»
H «3eJIeHBIX», ONEepPHPYIOIINX HedOpPMalH30BAHHBIMH KPHTEPUSAMH.

‘PaspaboTka HayyHO OGOCHOBAHHHIX 35KOJIOTHUECKHX HOPMATH-
BOB HeBO3MOXHa 6e3 eIMHOH MNpPH3HAHHOH METOAOJIOTHH H COOT-
BETCTBYIOIlEr0 TeopeTHueckoro Oasuca. O6Cyxpas TeopeTHUeCKHE
H METOJHYeCKHe OCHOBBI 5KOJIOTHUECKOIO HOPMHDOBAaHHS, MBI HCXO-
IMJ4 U3 IOCTyJaTa, YTO BCS HAeATeJbHOCTh IO 3KOJOTHUYECKOMY
HOPMHDOBAHHIO JAOJIKHa OBITHL HanpaBjJeHa Ha JMAOCTHXKeHHe KOH-
KpeTHOH NepBOOYEepeNHOH Lead — nojayuyeHue (POpMaJibHBIX HAyyHO
060CHOBAaHHEIX HOPMATHBOB HArpy3oK Ha 5kKocucTeMbl. OCHOBHI-
BasiCb Ha 3TOM, Mbl YMBHIJIEHHO YNPOCTHJAM CHTyallHIO, paccMma-
TpUBasi HODMHPOBaHHE TOJbKO Ha JOKaJbHOM YpPOBHe W He 3aTpa-
ruBas Npo6/eMy perHoHaJbHBIX H rJo6aibHbix HopM. Onpegnenex-
Hble YNpoluleHusi ObLIM cHeJaHbl W NpH pa3paboTke oO0mleH KOH-
Henuuu. MBI He XyKe BO3MOXKHBIX OyyLIHX ONIOHEHTOB OCO3HaeM
ee orpaHuueHHOCTb. Ho Ha Bce apryMeHTBl «IpPOTHB» MOXeT OBITh
BBIIBUHYT €IHHCTBEHHHH KOHTpapryMeHT: B 0003pUMOM OyayllieM
peajbHO HHYEro APYroro NpeilpHHATb NPaKTHYECKH HEBO3MOXKHO.
AnbtepHaTuBHBIe NOAXOABI JHGO MAAYyT CJAHIIKOM YNpOILLEHHbIe
peuentsl, JHOO MO3BOJAT MOJYYHTb pe3yJbTaThl He paHblle, 4eM
OHH NepecTaHyT ObITb aKTYaJbHBIMH.

B Hactosillee BpeMs 3KOJIOrHYecKoe HOpMHpoBaHHe — 00J1acCThb
C PasMBITBIMH TPaHHLAMH. DTO 3aCTaBUJO HAaCc pacCMOTPETb KpoMme
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BOIPOCOB, HENOCPEACTBEHHO KacCamUIHMXCS pa3paboTKH HOPMAaTHBOB
HArPy30K Ha 3KOCHCTEMBI, LIMPOKHU Kpyr npobjeM, OTHOCALIHXCS
K KOMIleTeHIHH ADYyTrux ob.jacrtefl NPHKJAAAHOH 3KoJOTHH (BhIGOp
HHPODMATHBHBIX NapaMeTpOB OINHUCAHHS, CIOCOOBI CBEPTHIBAHHS
nHopMauud H Ap.). XOTA 3TO YBEJHYHJO OGBEM MOHOrpauH H
CeNa0 H3J0XKeHHe, BO3MOXKHO, 6oJiee «PBIXJKM», MBI NOCYHTAJH
TaKOH BapHaHT BNOJHE ONPaBAAHHBIM, MOCKOJBKY MOApPOGHOE H3J0-
JKeHHe 3THX BOIIPOCOB B HeOOXOAMMOM paKypce B JIHTepatype
OTCYTCTBYET.

B sKo/JorHuecKOM HODMHPOBAHHH, KaK H B GOJBUIHHCTBE JApY-
IHX HampaBJieHHH TPHKJIAJHOH 3KOJIOTHH, CYUIECTBYeT [Be «Ber-
pu» — ouurasbHas M HayuHas, OHH [JOCTATOYHO HEe3aBHCHMBI,
KaX/as HMEeeT CBOHX aBTOPOB H CBO10 HCTopHio. I[lepBas HaxoauT
oTpaXkeHHe B PA3JHYHOIO pOjAa PYKOBOACTBAX, HHCTPYKHHUSIX H JpPYy-
rux opUIMANbHBIX JOKYMEHTaX, BTOpas — B HayyHBIX TekcraXx.[IpH
HATTHCAHHM MOHOrpadu¥ MBI OPHEHTHPOBAJHCb IpeXkJe BCEro Ha
HAYUHYIO BeTBb, 3aTpParuBasi O(HIHAJbHbLIE MaTepHaabl JHLIb B
HeKOTOpBIX CJyuasx. JTO CBSI3aHO KaK co cdepoli Hauel npodec-
CHOHAJIBHOH JesATeJbHOCTH (XOTs oAWH u3 aBtopoB— O, . Cann-
KOB — OBl YyueHbIM CeKpeTapeM ABYX KOMHCCHH AKajeMHH HayK
no npo6jeMaM 3KOJOrHUECKOTO HOPMHPOBAHHSA), TAK H C «BTOPHU-
HOCTBIO» OQHIHUANLHOM BETBH, KOTOpas Ha HAaCTOSIHA MOMEHT
CyllIeCTBEHHO OTCTaeT OT Hay4yHOH.

Hamu pa6oTh B 06/1aCTH 5KOJOrHYECKOr0 HOPMHUPOBaHHA GbLIH
HauaTel B MIHCTHTyTe 3Kosioru pacreHHH H XuBOTHeX ¥YpO PAH.
3jech e BBINOJHEHA 3HAUHTEJbHAS YacTh HATYPHBIX HCCJIENOBa-
Huii. B jaabueiimem gsoe u3 aBTopoB— O. @®. CajgblkoB H
M. I'. ®apadoHTOB — NPOAOKUIHA paboTy MO 3TOMY HampasJe-
HHuI0 B KoHIepHe «IIpoMakosioruss.

OO6illasi KOHHENUHUS H OKOHYATENbHHIH TeKCT MoHorpadud —
pe3yJbTaT TBOPYECKHX YCHJAHIH Tpex aBTOpoB. BBejaeHHe, raaswl 1,
3 (kpome 3.3), 4, 5, 6, 9, 10, pasznean 7.1, 74, 7.5, 7.7, 7.8, 7.13,
npusoxenuss 1 w 2 nanucanw E. JI. BopoGefiunkoM, raasa 2, pas-
gen 3.3 — O. ®. CannikoBriM, raaBa 8, pasgen 7.6 — M. I'. ®apa-
(pOHTOBLIM.

Mmb 6sarofapHM CIIENMaJHCTOB, yYaCTBOBABIIHX B HAalHCaHHH
pa3gesos: I H. Axmerwnny u E. B. Xauremuposy (7.2), T. B. Cna-
coBy (7.3), A. B. Tunesa (7.9), E. A. Bexnbckoro, A, T'. Jlsxosa,
3. A. Toaenna (7.10), A. T. TI'epacumoBa u C. B. MyxaueBy
(7.11), A. H. Muxafinosy (7.12). Bnaronapum takxke P. P. Ka-
61poBa, BEHINOJHHBIIEr0 aJbrOTECTHPOBAHHE HAlIUX TNPOG CcHera,
u I'. C. KyaukoBy, onpefe/NHBLUIYI0 MHTEHCHBHOCTb A30T(HKCAIHH
nousbl. MH upe3BHYafiHO NMPH3HATENbHBI BCEM, KTO NMPHHHMAJ yua-
ctHie B cOope H o6paborke MarepuaJia, nmomora’d B o(OpMJEHHH
pvkonucu — JI. A. BopoGeiiuuk, . H. Muxa#aosoit, P. M. Xanre-
mupoBy, A. B. Toponawmmnoii, O. 0. ITasnosoii, . H. ITerposo,
H. B. Xa6upoBofi. MB npH3HATeJbHBl KOJJI€raMm, TNPHHAMABIIHM
yyacTHe B OOCyXJAE€HHH 3aTPOHYTHIX B MOHOTpadHH BONPOCOB,—
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A. M. CrenanoBy, P. P. Ka6uposy, O. A. Jlykesuosy, 1. H. Mu-
xafijioBoii, 3. A. [losenny.

duHaHCHPOBaHHE H3JaHHMA B3fa Ha cebs KoHuepH «IIpomako-
JIOTHSI».

Bonpocel 3K0JIOTHYECKOTO HOPMHPOBaHHA oOCyKJAa/jHCh HA He-
CKOJIbKHX Hay4HBbIX KOH(pepeHIuax. Hayano 610 m0M0KEHO reorpa-
bamMu B pamkax npobsieMbl ynpabJeHus JaHAmadTaMu (coBella-
Hue B Mockee B 1988 r., pabGouasi rpynna B MpKyTcke M IuKosa
B Ilananre B 1989 r.). Martepuananl onyGJHKOBaHbl B COOpDHHKax
«Hayunple mogxoapl K onpelleieHHI0 HOPM Harpy3ok Ha Janamad-
Thi» (M., 1988), «HopmupoBaHHe aHTDONOI'eHHbIX Harpy3ok» (M,
1989), «JlangmadTer. Harpysku. Hopmol» (M., 1990). B nasabneii-
meMm GBLIO MPOBENEHO JBa CNElHAJH3HPOBAHHBIX COBEIIAHHS ¢ NPH-
BJIEUEHHEM LIMPOKOr0 Kpyra CIelHaJHCTOB: «MeTOoJ0/Orus 3K0J0-
THYECKOro HOpMHpoBaHHsi» (XapbkoB, 1990 r.) U «3IKoJjoruueckoe
HopMmHpoBaHHe: npobiaeMbl W MetoAbl» (Ilymmno, 1992 r.).

SKoJoryueckoe HODMHDOBaHHE ellle He CTaJd0 <IOJYHPOU3BOJI-
CTBEHHBIM» HampaBJjeHueM. Hpaer o6cyXpaeHue KOHLENTYaJbHBIX
OCHOB H MeToaunueckodl 6aswl. IlosToMy caMasi WIHpOKasi JUCKYCCHA
Ha 3Ty TeMy IMpeJcTaB/seTCcAd OINpaBAaHHOH U UeaecoobpasHOH.
ABTOpHEL ¢ BHHMaHHEM H HHTEPECOM OTHECYTCH KO BCEM 3aMmeda-
HHUSIM MO CYIIECTBY 3aTPOHYTBHIX B KHHI'e BOIPOCOB, KOTOpHIE MOXKHO
HalnpaBJsTb No ajpecy: 620144 r. Ekatepunoypr, ya. 8 Mapra, 202.
HHCTUTYT 5KOJIOTHH pacTeHHH U KHBOTHBIX.



BBEJEHHUE

TexHoreHHoe 3arpsisHeHHe OKpYyKaloHlefi cpeisl, NPHHHMAIOLIlee
C KaXIBIM JHeM Bce OoJjee yrpoxalrolide MaclTabbl, NpHBeJO K
OCO3HAHHI0O HeOGXOJHMMOCTH perjJaMeHTallUd Harpy3oKk Ha 3KOCH-
CTEMHI.

CyulecTBylomiasi cicreMa perjaMeHTaluu Ga3Hpyercsl Ha CaHH-
TapHO-THTHEHHYECKHX HOpMaTHBaxX. B leasax 3amuTH 3KocHCTEM
ona Hes(ptekTuBHa. EcTh MHOrouHc/leHHBle NDHUMepH, Korga 6e30-
nacHble A/151 YeJO0BeKa yPOBHH 3arps3HeHHs IyGHTe/bHBI /15 GHOTHI.
MHOroKOMNOHEHTHOCTh BHIOPOCOB IIPOH3BOACTB JejaeT Hespdek-
THBHHIM KOHTDOJIb 3a COOJIIOJIeHHEeM perJaMeHTOB IO KaKAOMY
OTIeJbHOMY HHIPelHeHTy. POpMBL HaX0XJ€HHHA TOKCHKAHTOB B IpH-
poAe OTJAHYAIOTCH OT (GOpPM, AJSI KOTOPHX OhIJAH YCTaHOBJIEHHl HOD-
matuBbl. He yuuteiBaoTcs 3pdexTh aKKyMyJsILUM ¥ TP aHCAOKALHU
B 3JKOCHCTEMax, OTCYTCTByeT AH(pdepeHlHaluuss N0 NPHUPOAHO-KJH-
MaTHYeCKHM 30HaM U T.A. B pesysabTaTe NPOHUCXOAHT HapallUBaHHE
9KOJIOTHYECKH ONACHBIX NPOH3BOACTB M IPOrPECCHPYET TeXHOTEeH-
Hasl [Lerpajalisi INPUPOJHBIX KOMIJeKcoB. Bce 3T0 ompenenser
HeOOXOIHMOCTb pa3paboOTKH HHBIX NMOAXOLOB K perJaMeHTAalHH TeX-
HOTeHHBIX Harpy30K Ha 3KOCHCTEMBI,

CoBokynHOCTL Npo6JieM, CBA3aHHBIX C ONpeJeJeHHEM HOPMH
3KOCHCTeM, H3YUYeHHEM HX aHTPONOreHHbIX TpaHcdopMauuii u Ha-
XOXJeHHeM INpejenbHbIX BeJUUYHUH HArpy3oK, cTaja 0603HauaThCs
yXe OOIIENpUHATHIM TEPMHUHOM <«3KOJIOTHYECKOE HOPMHPOBAaHHE>,
B HacTosillee BpeMsl OHO HAXOAMTCS Ha HAYaJbHOM 3Tame CBOEro
pas3BHTHA, MpeJjcTaBasiss coO0OH OJHO H3 OCHOBHBIX HaIpaBJIeHHH
HPHKJAJHOH 3KOJOTHH.

Bo3HHKHOBEHHE 3KOJIOTHYECKOrO0 HOPMHPOBaHUS Ha (GoHe pas-
BHTOIO CAHHUTAPHO-THTHEHHYECKOTO — 3TO BO MHOIOM OTDaxKeHHe
CMeHBl MacluTaGOB BOCIPHATHS MHpa, BLI3BAHHOH MNpHBJeYEHHEM
BHHMAaHHs K TIJ00a/JibHBIM 3KOJIOTHYeCKHM Ipo6ieMaM. B caHu-
TAPHO-THTHEHHYECKOM HODMHPOBAHHH OCHOBHOH OOBEKT — OPTaHH3M
yeJIOBEKa, OCHOBHAas leJb — NOALepXKAaHHe KaXXAOro HHAMBHIA
B COCTOSIHHH 0ObIYHOHM paborocnocobHoctd. Ho 370 cauIIKOM y3KHIH
B3rJAJ, YTO IPH3HAIOT W CaMH THUTHeHHCTH. K3omaupoBanHOe pac-
CMOTpeHHe OpraHH3Ma YeJIOBeKa — HeoOXOAUMBIH 3Tal NO3HAHHA,
HO JIMIIb NlepBoe NpHOJHXKeHHe K pPeaJbHOCTH. 340pOBoe OOIIecTBO
MOXeT CyIllleCcTBOBaTb TOJbKO B 3J0DOBOH cpeie, cOCTOAILEH U3
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310pOBhIX 3KocHcTeM. M OHM Takoll XKe HeOO6XOAHMMBIH O0OBEKT AMfA
perJaMeHTaldd BO3AeHCTBHIl, KaK H JIIOJH.

Ilpoucuienuine H3MeHeHHsT B OOLIECTBEHHOM CO3HAHUM IPHBO-
JST K MOCTENeHHOH «3KOJOrH3alUU» BCell CHCTeMBl B3aHMOOTHOLIe-
uuit ofulectBa 4 npHpoAbl. Oco3HaHH KaK I'yGHTeNbHOCTh GECKOH-
TPOJIBHOTO Pa3BUTHA 0OlllecTBa, TaK U GeclepCrneKTUBHOCTL JO3YHra
«Hasan K npuponer». K3 HeH36eXKHOCTH CyUleCTBEHHHIX AaHTPOIO-
FeHHBIX H3MeHeHUH Ouocephl caeayer HeoOXOAMMOCTb perJjaMeH-
TAlHH AesiITeJbHOCTH UeJOBeKa.

Crasn o61IMM MECTOM TEe3HC, UTO NPHPOAONOJNbB30BAHHE AOJKHO
ODHEHTHPOBATbCA Ha 3KOJOrHYecKHH (OHOJNOTHUeCKHil), a He Tex-
HOKpaTtHuecKuil umnepatuB. Ho UTOo 3TO KOHKpPETHO O3Hayaer, NOKa
He sicHo. OfHAKO HECOMHEHHO: eCJIH 3KOJIOTHUECKHH HMIEepaTHB He
6yner cpOpMyJHPOBAH MNpeIMETHO — KaK CHCTEMa KOHKPETHHIX
HOPMATHBOB HArpy3OK Ha 3KOCHCTEMEI, OH OCTaHeTcsl JHllib obuieit
AeKJapauueli, MaJONPHroAHOA AJAs npakTUKH. Kak Henb3si ynpas-
JATh aBTOMOOHUJEM, 3HAasl TOJbKO 3aKOHBl MEXaHHKH H He MOJ03pe-
Basi O CYULeCTBOBAHHH HPABHJ [JOPOXKHOIO JBHKEHHS, TaK HeJb3sl
YNpaBJsiTb NPHPOAOIONL30BAHHEM, PYKOBOACTBYSChH TOJBKO OOlleH
(OpMYyIHPOBKOH 3KOJIOTHUECKOTO HMIepaTHBA M He HMesl KOHKpeT-
HBIX perJjaMeHTOB. JKOJIOTHYECKOe HOPMHPOBaHHE — HMEHHO Ta
npoueaypa, Kotopasi IO3BOJISIET HANOJHHThL 3KOJOTHUECKHH HMIle-
PATHB KOHKDPETHHIM COJep3KaHHUEM.

Heckonbko c¢ioB 0 POJIM 3KOJOTHUECKOT0O HOPMHPOBAHHSI H €ro
MecTe B cHcTeMe obecleueHHst 3KOJOruueckoi 6e3omacHoctd. B on-
HOHi 13 paboT, NMOCBSALIEHHBIX MAaTeMaTHUYEeCKOMY MOJAeJHpOBaHHIO
M3MeHEeHUH B OKpyxalouleil cpege (Xayc, 1979), npuBenen rtakxoi
aHeka0T. «ToJsma 3eBaK OKpyxujaa cbutoro abroMobuiem ueso-
Beka. OH OB TsiKeNO paHeH M JexaJ Ha 3eMmne. Kakas-to cra-
pyllKa Nojollja K HeMy, BbIHYJa H3 CYMKH TepMOC C KYPHHBHIM
OyJbOHOM M TONBITaNach HANOUTh TNOcTpajaaBilero. KsymieHHEe
CBHIETeJH CNpOCHMH: ,,3aueM? D10 Ju eMy Hajno? Beir Mosnonomy
yenoBeky cefiluac cosceM mioxo!* Crapymka orTBerHsa: YK
6ynboH-TO He HaBpeadT'». (c. 194). ABTOp cCTaThu CuHTaer, 4TO
OINUCAHHBIH «CcNoco6 BpauyeBAHHS C MOMOIIBLIO KYpPHHOro OyJbOHA
OueHb TOYHO MNepefaeT XapaKTep NOAXo4a Y FOCYyLapCTBEHHBIX Be-
JOMCTB K npobjeMaM oKpyxamouleid cpeanl» (cm. 194). Cnpasen-
JIHBOE 3aMeuaHue.

Hawa no3uuusi cocTouT B TOM, YTO YCTAHOBJIEHHE HOPMATHBOB
npee/bHbIX HAarpy30K Ha 3KOCHCTEMBl — JIHLIL CaMBlii HadaJbHBLA
3Tan peryJHpPOBaHHs OTHOUIEHUH B CHCTeMe <«OO1IeCcTBO — IpH-
pona». Camu no ceGe HODMATHBBH He 3aUIMLIAIOT NPHPOAY, HO Ge3
HHUX 3allUTa TepfAeT o60CHOBaHHe. DKOJOTHUECKOE HOPMHPOBAaHHE —
He «KYPHHBIH 6Y/JbOH» [Js OXPaHH NMPHPOAL,, HO H AAJIEKO He Kap-
JHHaJbHOE CPeJCTBO JedeHHs. BesycioBHO, GoJiee BaxKHbl paboTHI
O H3MEHEHHIO TeXHOJOIHH HPOM3BOACTBA H COBEPIIEHCTBOBAaHHIO
OYHCTHBIX coopyxeHud. Ho ykasaTh BesMUHHY NpefesbHBIX Harpy-
30K — 3TO TO HEMHOrOe, YTO MOI'YT H IOJIKHBl cJeJaaTb Inpogec-
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CHOHAJIBI-3KOJIOTH (B NEepPBOHAYaJbHOM 3HAaYeHHH 3TOTO CJIOBa) AJs
OXpaHBl PHPOJHL

BaxXHBH MOMEHT 3aKJ/JIOuaeTcsl B CJAedyHOLleM: HAacKOJbKO pea-
JHCTHYHH], T.€, TEXHOJOTHYeCKH H 3KOHOMHYECKH AOCTHXHMbI Oy-
IyT 3KOJIOTHYeCKHe HODMATHBHI, €CJH OHH OKaXKyTCSl 3HAUHTEJbHO
JecTye CAHHTAPHO-THTHEHHYECKHX. 31eCh YMECTHO BCIOMHHTDH OMBIT
FUrHEHHYECKOT0 HODMHpOBaHHs. MHOrHe W3 ycTaHOBJeHHBIX B 30-e
roAsl HOPMATHBOB ObiJiM [Jis TOTO BDEMEHH TEXHHUYECKH HEIOCTH-
kUMbl OfHaKO B JajbHefllleM TEXHOJOTHH MOAH(MDHIHPOBAIHCH
TaKuM o6pa3oM, 4To6bl cOO6JI0JeHHe HOPMAaTHBOB ObLIO MAaKCH-
MajbpHO NOJAHBIM. ITo3TOMY MBI CUHMTaeM, YTO 3KOJOTHYECKHE HOP-
MaTHBBH TaK¥kKe JOJIKHBI OBITH CTHMYJIOM JJ51 H3MEHEHHS TEeXHO-
JIOTHH.

ITonyyenne HayuyHO OGOCHOBAaHHBIX HODMAaTHBOB HAarpy3oK —
KpaliHe cJ0XKHas 3ajavya. DTO OCO3HAeTCs TOrAa, KOrja Heo6XOAUMO
HAalUTH KOHKDEeTHBI HOPMATHB AJs1 KOHKpeTHOH cutyanuu. IIpu no-
BEPXHOCTHOM B3TIJIsIle pellleHHe Npo6JjeMbl HOPMHPOBAHHA He Npe-
CTaBJsleT 0coObIX TPYAHOCTEH: mNpefesdbHasi Harpyska — 370 Ta,
KOTOpasi «He IMpEeBBIUIAeT AONYCTHMBIX IpPEAEJOB», «HE BHIBOIHT
CHCTEMY 3a KPDUTHUECKOE COCTOSIHHE», «HE MEHSeT HJAH MeHSEeT B J0-
IYCTHUMBIX IpeJesax KaueCTBO OKpyXKamwliei cpeibl» U T. A. Ecau
OUEBHJHYIO TABTOJOTHUYHOCTb 3THX BBICKA3BIBAHHH JONOJHHTb HC-
NoJb30BaHHEM Da3JHYHBIX (popmysn (0coO6eHHO ¢ IpPEYeCKHMH HJIH
rOTHYeCKHMH OyKBaMH), BIIOJIHE CO3[aeTCH BHAMMOCTb pelIeHHd
npoGaeMel. CTOUT JIH TOBOPUTH, YTO MOAOOHEIE MOAXOMBI, IPUMEPOB
KOTODBIM JOBOJBHO MHOTO, B Jy4llleM CJydae He NPHOJIMAKAWOT K
KOHEUHOMY pe3yJbTary. _

B Hacrosillee BpeMsi HOpMHpDOBaHHe MCHEBITHIBAaeT HeLOCTAaTOK
He OOLIMX TeOpeTHYeCKHX BBICKAa3bIBaHHH, a KOHKDPETHHIX 3MIHDH-
YeCKHX JNaHHbIX. Bce, 4TO QOMKHBE GbLIM CKa3aTh TEOPETHKH, yXKe
ckazaHo. JlanpHelilllee pa3BUTHE TEOPHH BO3MOXKHO TOJBKO NOC]E
OCMBICJIEHHS Pe3yJ/bTaTOB IIP AKTHKH.

[Ipo6aeMbl HODMHPOBAaHHA HArPY30K Ha 3KOCHCTEMH 00CyKna-
IOTCS Y Hac B cTpaHe yxXe GoJiee ABYX. Aecsitusertuii. HecMoTps Ha
3HAUMTEJbHOE pa3HOoOpasue NOAXOJ0B U NepPBhHE YCHEUIHHE OINBIThE
onpeneseHUss 3KOJOTHYECKHX HOPMATHBOB 3arpsi3HeHH#, HU ORHA
M3 KOHIEeNUHUH He IMO3BOJSET OTBETHTb HA BCE OCHOBHBIE BONPOCHI,
BO3HMKAIOUIHe B NpaKTHKe. IIpuxoauTcss KOHCTaTHPOBAaTb OTCYT-
CTBHE J[0CTAaTOYHO pa3paboTaHHO# MeTOHOJOTHYecKo# 6a3ni, naw-
uiefi BO3MOXKHOCTb KOPpPEKTHO NOJYyYaTh 9KOJOTHYECKHE HOPMATHBHI.
310 menaer akKTyaJbHbBIMH 00006lieHHe HMeloulerocsi 3apy6eXHOro
H OTeYeCTBEHHOrO ONBITA perJaMeHTallHH NPHPOAONO/AbL30OBAHHS,
COINOCTABJIEHHE H CPABHUTEJbHBEIA aHAJH3 CYLIeCTBYIOLINX KOHHEN-
K, PACCMOTPEHHe KOHKDETHBIX METOJOB H OIIHTA . peaju3allii
npouneayps HopMupoBaHud. Ha 3Toii OCHOBe BO3MOXHO CO3JaHHe
obobuialomeil KoHuenuuu. B Hactosumeli pa6ore ME NpeANpHHSIH
NONEITKY OCYIIECTBHTH 3TO. -

Ilpennaraemasi KOHUIENIHUs 3KOJOTMYECKOTO HODMHDOBAHHS MO-
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3BOJISIET OTBETHTb Ha CJeAylollHe HeOOXOAHMEE AJsi MPAKTHKH BO-
TIPOCHI:

— KaKOBH KpHTepPHH [IONYCTHMOH HAarpyskH Ha 3KOCHCTEMBI;

— KaKHe NapaMeTpbl 3KOCHCTeM JOJIXKHB OBITh H3MepeHhl AJs
HOJIyueHHS! HOpPMaTHBOB;

— KaK H3MepATb HHTErpajbHYIO TOKCHYECKYI Harpysky;

— KakuMm o0pa3oM INOoJyyaTh 3HaYeHHs NpeleJbHLHIX Harpysok;

— KaK TNepeXOAHThb OT IepPBHYHHBIX JKOJOTHYeCKHX HOPMATHBOB
K BTODHYHBIM (TE€XHOJIOTHYECKHM).

3Ta KOHUeNLHs, TaKHM 006pas3oM, AaeT Bce HeoOXOAUMOeE, YTOGHI
pa3BepHYTb NpaKTHYeCKHe DPaboThl MO CO3MaHHIO 3KOJOTHUECKHX
HopMaTHBOB. [lofuepkHeM, UTO OHA He YHHBepcaJibHa: pa3paboTaHa
JUIS CHTyalH#, KOrja HarpysKoH S$BJSIeTCS a’3pOTeXHOTeHHOe 3a-
Ipsi3HeHHe Ha JOKaJbHOM YPOBHE, a pelHNHeHTaMH BHICTYNAlOT
HaseMHble 3KOCHCTEMH. Bce MOCTpOeHHst OpHEHTHPOBAHH Ha HeoO-
XOAUMOCTb pPellleHHsi KOHKPEeTHOH NpHKJaAHOH 3alayd — HaxoxJe-
HHe HOPMAaTHBOB. JTO OOYCJOBJHBAET ONpeleseHHbIe JOMyUIeHHS
¥ YHpolleHHs,, 6e3 KOTOPHX AOCTHXKeHHe NPHKJIaIHOH Uean B 060-
3pumoM OyayuieM HeBo3MoxXHO. HecMoTpsi Ha npuHsiTBle ympolle-
HHs, MBI CUHTAEeM, UTO pellleHHe 3aJaud ABJISAETCS KOPPEKTHBIM (IpH
YCJOBHH COXpaHEHHsi OroBapuBaeMoil 06JacTH NpHUMEHEHHst HOpMa-
THBOB). ’

B KauyecTBe mpuMepa peasH3allHH KOHUENUHH pacCMOTPEHHl pe-
3yJabTrarhl Hamux pabor Ha CpenHem Ypase. 3Jech B TeuyeHHE
HeCKOJIbKHX JIET Ha IIOCTOSHHOM IIOJIMIOHE M3ydYaJHCh TpaHcdop-
MAIHH JIECHBIX 3KOCHCTeM I0J JdeHCTBHEM BHIOPOCOB MeleMjaBHJb-
HOTO 3aBoja. Harpyska OT HCTOYHHKaA JAaHHOrO THIAa — OJHA H3
HaunboJiee CHJABHBIX H HMEIOUIHX ApaMaTudyecKHe INOCJeACTBHUS AJS
3KOCHCTeM. BcaeAcTBHe 3TOro 3aKOHOMEPHOCTH TpaHcopMauui
GHOTHI MPOABJASIOTCS O0COGEHHO SIPKO W KOHTpacTHO. Ecsiu Xe BepHa
rrnore3a HecnelHPHUUYHOCTH peaKUHH 3KOCHCTEM, XapaKTep H3Me-
HeHHH BO3Jle JPYTHX HCTOYHHKOB GyAeT aHaAJOTHUHBIM (pas3/HyuHs
MOTYT KacaTbCfl JHIIb abCONIOTHHIX BeauuuH). Mul HccaenoBaJfH
B OCHOBHOM XBOHHBIE Jeca Ha KHCJABIX IOYB3X, T.e€. HaHMeHee
ycroiiyuBele 3KocucTeMbl, OueBHAHO, YTO HOPMATHBHI JJs1 HUX GYAyT
Kecrue, yeM JJs GoJiee TOJepaHTHHX coobilectB. CJueloBaTeNbHO,
nosiyyeHHble pe3yabTaThbl NpPeJCTaBJSIOT cO60H naseKo He YaCTHHIH
npuMep.

AxtyanbHocTh paGoT B 06J1aCTH 3KOJOTHUECKOrO HOPMHPOBaHHSA
HECOMHeHHAa: OHa Bo3pacTaeT ¢ NOYCKOM KaXKJOro HOBOro mpen-
TIPHATHS, ¢ KaXXIbIM HOBHIM JHeM palboTH yxke aefictBylomux. Ho
ANS1 TOro, YToOH HOpMAaTHBH ObLIH 3((eKTHBHEIM pPHIYaTOM YNpaB-
JICHHS! TpPHPOJONOJb30BAHHEM, OHH JOJKHBI OHITb MaKCHMAaJIbHO
OOBEKTHBHBIMH H HayiHO OOOCHOBAHHBIMH, AONYCKAIOUIHMH HaH-
MeHBIUYIO CTelleHb MpoH3Bosa. [IpUHIMNHAIBHO BaXHO, YTOOH HOp-
MHPOBaHHe He OCTAaHaBJHBAJOCH TOJbKO Ha MEPBHYHHIX HOPMATH-
Bax (mpelesbHBIX 3HAYeHHAX NapaMeTPOB 3KOCHCTEM H COOTBET-
CTBYIOUIHX MM BeJHYHHAX 3arpsi3HeHHs), a ObLJO JOBEAEHO [0
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JIOTHYECKOTO 3aBeplLIeHUA — MOJIyYEeHHs] BTOPHYHBIX HOPMATHBOB
(npegesbHEIX 3HAYeHHH TEXHOJIOTHYECKHX MNokasarteseii). Toabko
B 3TOM CJyYae 3KOJIOTHYeCKHe HOpDMAaTHBHL GYyAYyT He GHKIHeH, Aal0-
Llel JIHUIb HJJIO3HIO CTPOrOH  perjaMeHTallHH 3arps3HeHHH,
a peajibHHIM 3BeHOM OOGpaTHOH CBSI3H B CHCTEMe <«IpeAlpHSATHE —
OKpy2Kalolllas cpeia».

B nocsnenHee BpeMs HaMeTHJach ONacHas TEHJEHLHS YNPOILEH-
YecKOro NOAXOAa K HOPMHPOBaHHIO. BHIABHramoTcs HODMATHBHI,
MaJo NoJKpelJeHHble 3KCepHMEeHTaJbHEIMH JaHHBIMH, Ju60 ycTa-
HaBJIHBaeMble MPOH3BOJBLHO, JHOO SABJASIOLIHECS 3KCTPaNoJALHAMH
YaCTHHIX CJyYaeB Ha IJo6asibHBIH ypOBeHb (MM nepeHocoMm 6e3
JOJIXKHOH MpOBEepPKH pe3yJbTaToB JiabopaTOPHHIX 3JKCIEPHMEHTOB
H4 peasbHHE 3KOcHCTeMBbl). JIpyroii BapuaHT 3TOro — OYeBHIHafA
HepeaJHCTHYHOCTb HEKOTOpPhIX INpeAsaraeMbX HOPMAaTHBOB, KOrZa
npejeJbHble BeJHYHHBl 3arpA3HeHHH O6/JH3KH K (OHOBHIM KOHILEH-
TPpaUHSM HJH fAaxKe HHXKe HX: IlycTb aBTOpHI MOJAOGHBEIX «CKOPO-
CIeJIbIX» HOPMAaTHBOB HCXOAAT U3 6Jarux HaMepeHHH — OnicTpeii-
IIero MOJIYYEeHHs Pe3yJbTaTOB, OCTPO HEOOXOAMMEIX [/ OXpaHbl
NPUPOJL], HO HX [AeHCTBHS HEBOJBHO JAAlOT CJHIIKOM Cepbe3HHIi
KO3bIpb B PYKH CTOPOHHHKOB TeXHOKpaTH4ecKoro uMnepatusa. Cie-
IyeT COIVIaCHTbCHl ¢ BHICKA3bIBABIIMMCH MHEHHeM, YTO 3KOJIOTH He-
CYT TaKyl0 JXKe MOpaJIbHYI0 OTBETCTBEHHOCTb 32 CO31aBaeMble HMH
HOPDMATHBH, Kak OH3UKH-aTOMILUKH. FMeHnHo mnostoMy paGoTht
B 00/1aCTH 3KOJIOTHYECKOTO HOPMHPOBAHHA AOJXKHBI 6a3HPOBATLCH
Ha aleKBAaTHBIX MeETOJAOJOTHYECKHX IPHHLUHUIAX U OOGUIHDHBIX 3KC-
NepUMEHTaJbHBIX HCC/IeL0BaHHAX. DTO, XOTA M 3HauHTeJbHO GoJsee
JOJITHH W TPYAHHH, HO €IHHCTBEHHO BO3MOXKHHIH NYTh.



YACTD 1

TEOPHS 9KOJIOTMYECKOI'O
HOPMHWPOBAHMUS







I'masa 1

METOOONOT'NYECKHE OCHOBAHMNS
3KOJIOTHYECKOTO HOPMHPOBAHHA

1.1. NTPOBJIEMA HOPMbI H NATOJIOTHH 3KOCHCTEM

. JIMCKyccHsi 0 HOpMe 3KOCHCTEM CTajia TPaJAHLUHOHHOM B OTEUeCT-
BeHHOH 3KoJorHH. OHa BeJleTcsl Ha CTPAHHLAX KYPHAJOB, 4acTo
BO3HHKAeT Ha pasJHYHOIO poja KOH(pepeHIHAX M COBELlaHHAX,.
Jaxke He OTHOCSIIIUXcS K 3TOH TeMaTHke. CTOMT KakoMy-JaH60 opa-
TOPY JIHIWIbL YIOMSHYTh TEPMHH <«HOpMa», H I CIOpa HEe MOIYT
OCTYAUTb HHM alleJVIALHH K YYBCTBY MeDHl, HH 3aBepeHHs B TOM,
uyTO BONpOC AaBHO peweH. Takoe nosoXeHHe MOXHO OODBSCHHUTH.
CXOJIaCTHUECKHMH TpPAaJHLUHSIMH POCCHHCKOH HayKH. 3amajHas KO-
JIOTHSl YJeJsieT 3TOMY BOIIPOCY 3HAYHTEJbHO MeHble BHHMaHHS.

Mul TakXe He B cusax H36exaTh HCKYLUIEHHS TOYNPaXXHAThCS
B cxosactHke. Ilostomy ob6cyauMm, NycTb He OYeHb NOAPOGHO, BO-
NpoC 0 HOPME H MATOJIOTHH 3KOCHCTEM.

[Ipo6a1eMa HOpMEI HMeeT AJHTENbHYIO HCTOPHIO Pa3BUTHS B ecTe-
CTBO3HAHHH, 00lllecTBOBeAeHHH, (PHAOCODHH, IOPHCIDYAEHUIHH, 3TH-
Ke M 3CTeTHKe. 3apOAHBUINCH B aHTHYHOCTH, 3TO IOHSTHE LIHPOKO
HCIIOJIb3YEeTCA cefyac B GOJIBUIMHCTBE HaY4YHbIX AucHHILIHH, Ocoboe
MeCTO OHO 3aHHMaeT B OHOJIOTHM H MeJHIIHHe, I'Je BONPOC O COOT-
HOIICHHH HOPMH M MNaTojsoruu (6oJse3HH) — OOHH H3 OCHOBHHIX.
BaxHoe 3HaueHHe mnpoGjseMa HOpPMH NpuHOGpeTaeT NMPH H3YYEHHH
JKHBBIX CHCTEM HaJOPTaHH3MEHHOro YPOBHS, CTAHOBSCh OJHOH U3
LLEHTPaJbHbIX B 3KOJIOTHH.

PaccMoTpenne ee Haxomum B paboTax MHOTHX 3KoJoroB, Tak,
B. . ®enopos u A. Il. Jlepuu (1978) oTMeuawT, 4TO «BOHDPOCH!
O KOHCTDYKIHH HOPME H OOOCHOBAHHS HOPM... HOJIXKHH 3aHMUMATb.
LleHTPaJbHOe MECTO B 3KOJIOTHUECKHX HccaeloBaHHAX» (c. 3).
JI. II. Bparuuckuii (1981) mnoauepKuBaeT, UYTO SKOJOTHSA «..HYX-
NaeTcsl B TEOPETHUECKHX KOHUEMIHAX, ONpeNessIOUMX HallH Npejn-
CTaBJeHHss O HOpMe W matojoruu» (c. 30). B. A. Koena (1989)
nucad: «Bo3Hukaer ocTpas HeOOXOAMMOCThH B HayuyHoH pa3paboTke
Y4YeHHS O NMaTOJOrHH IOUB» (C. B).

IlonsiTHe «HOpMa» IIMPOKO TPHMEHSAETCS BO MHOTHX €CTEeCTBEH-
HBIX, OOIlECTBEHHHIX H TEXHHUYeCKHX Haykax. Hampumep, B MuHe-
paJIOTHH TOBOPAT O «HODMaJIbHEIX KPHCTaJ/jax», B 3CTeTHKe — 00
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«3CTeTHYECKHX HOpPMaXx», B 3THKe — O <«MOpaJbHHIX HOpPMaXx», B
IOpHCIIDYAEHUHH — O «HOpMAax [paBa», B JHHIBHCTHKe — O «S3bl-
KOBBIX M TpaMMaTHYECKHX HOpMax», B TE€XHHKE — O «HOPMAaJbHOM
paboTe MeXaHU3MOB» M T. 1. Yallle BCEro TepMHH <«HOPMAaJIbHBLIH»
BBICTYIaeT CHHOHHMOM CJIOB «OOBIYHBIH», TUIHUHBIAY, «CpeLHHIl»,
«TpaBUJBbHBIAY», «CTAaHJAPTHBHIH», «ONTHMAJbHBIHY», «eCTECTBEHHBIH»,
«HleanbHBIA».

Heckonbko 3HaueHHi#t NOHATHS «HOPMa» 3adHKCHPOBAHO B TOJ-
KOBBHIX CJOBapsix U 3HUHKJoneausx. OCHOBHBIE U3 HHX CJeAVIOLLHE:
1) ycraHOBJIeHHBIH INIpeANHcAaHHEM pasMep 4Yero-inubo; 2) oOblle-
TNpH3HAHHOe B OINpe]eJqeHHOH COLHaJbHOH cpefe NMpaBuJo; 3) mpa-
BUJIO [OBeJeHHA JIoAeli B OOlllecTBe, 3aKpelJeHHOe 3aKOHOM;
4) cpenHssh BeJHUHHA KaKOro-iubo SIBJEHHS; D) OOBIYHOE COCTOS-
HUe yero-aubo. B To ke BpeMd oOLIeNPUHATHIE ONpeieseHUs] HOPMBI
OTCYTCTBYIOT B OOJIBIIHHCTBE KOHKpPeTHbIX ob6JacTell 3HAHHS; HET
u ofluenpuHaTroro oOlLleHayyHOro ToJkoBaHHA. Kak oTMmeuator
A. A. Kopoavkos u B. Il. Ileraenko (1977), «orcyrcTBHe 0606-
marmmux pabor no npobseMe HOPMBI BBIHYXXJAaeT NMpeacTaBUTeeH
C3MBIX Pa3JHYHBIX HayK NPH PeHIeHHH YaCTHBIX NpoGJeM OmupaThCs
1160 Ha cayualiHble, MaJIOOGOCHOBaHHBIE OINpENeJeHUs] NOHATHSA
HOpMBl, Ju6Go paspabareiBaTh COGCTBEHHBIE ompejeneHusi» (c. 63).
B 3HauyuTeqbHOH CTeNeHHW 3TO CIPABeAJHBO H [IJisI COBpPEMEHHOMH
3KOJIOTHH.

Opranu3MeHHLIH YPOBEHD

IIpo6neMa HOPMBI B TaKMX HayKaxX, KaK MeJulliHa, MopdoJo-
TUSA, aHATOMHS, GU3HOJOTHS, 3MOPHOJIOTHS, TpaJHUHOHHA, Ei#i mno-
CBAlllleHa A0BOJIbHO OOMIMpHAs JuTepaTypa, 06001ieHHAass B HECKOJIb-
Kux o63opax (Baesckuii, 1979; Kopoabkos, Ilernenko, 1977; Iler-
aeHko, 1982; Tpaxrenbepr u ap., 1991), cuaeayss KOTOpPBIM, MBI
MONbITAEMCS €€ H3JIOXKHUTh.

PasrpaHHdyeHne HOpMaJIbHBIX OpPTAaHH3MOB M YPOJCTB OCYIIecCT-
Bassioch elile B MlpeBHel ['penun. «YpoacTBOM cuHTajcs BCAKHH
Npu3HaK, He oOOHapyXuBalWUiAcAa y OoJblIMHCTBA ocobeill ompe-
JeneHHoro apeasa ofurtanusi» (Kopoabkos, Ilersenko, 1977, c. 28).
CaenoBaresbHO, HCTOPHYECKH MePBOHAYaJbHOH OblJia TPaKTOBKA
HOPMBl Kak OOGBIYHOTrO, MacCOBOTO IpOsiBjeHHs npusHaka. MMmeHHo
5TO NOHHMAaHHEe HOPMBI, OCHOBAHHOEe B KOHEYHOM HTOTe Ha 3JpaBoM
CMBICJIe, NMPUCYTCTBYET BO MHOTHX TNOCTPOEHHAX COBPEMEHHOH Me-
JHUMHBL. Hanpumep, cyIIecTBYIOT CTATHCTHUECKHe TabJauUbl MOD-
tdosornueckux 1 (U3HOJOTHUECKHX IapaMeTPOB 4YeJOBEKa H HeKO-
TOopbeIX JabopaTopHbIX KHUBOTHBIX (Tpaxrenbepr u ap., 1991). B to
JKe BpeMsl psZL YUeHbIX BBICKA3bIBaJH SBHYIO HEYJIOBJETBOPEHHOCTh
TakuM noHumanueM. Tak, P. M. Baesckuit (1979) npuBoputr cie-
JyIolllHe BBIKJIAJKH: BepOTHOCTh oOHapyxkeHuss 100 paBHO3HAYHBIX
(hH3HOJIOTHUECKHX MOKasaTeseil B Ipelejax «CpejHee--ABa cpen-
HeKBaJpAaTHYECKHX OTKJOHeHusl» mnpH 5 %-M ypoBHe 3HAUHMOCTH
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pasHa 0,0059, uyro wucuesaiome MaJgo. «Takum ob6pasoM, «abco-
JIIOTHO» HOPMaJIbHBII HHAHBHJ $BJSETCHS He MPAaBHJIOM, a HCKJIWO-
yennem» (DBaesckuii, 1979, c. 45) *. OTMeueHo 60J/ibIIOE BAapbHPO-
BaHHe psAna GHU3HOJOTHYECKHX NTapaMeTpOB, HalpHMep, KOHIEHTpa-
LHS HEKOTOPHIX (hepMEeHTOB KPOBH MOXET H3MEHAThCS OT HHAHBHAA
x unauBuay Ha 5000 %. OueBHAHO, UTO HOpMAJIBHAS KOHIEHTpaLHs
3THX (pepMeHTOB, MOHUMAaeMasi Kak cpelHssi, NIPocTO GeCcCMHEICTeHHa,
HssecTnrnl Gousibliine MHAHBHAYaJbHBIE, MOJOBbLIE, BO3pacTHHeE, ce-
30HHBIE H CYTOUHBle pa3JHuHs (H3HOJOrHUYECKHX, MopdoJornue-
CKHX M Jaxe aHAaTOMHYeCKHX NapaMeTpPOB HHAWUBHIOB, He Tpak-
TyeMble KaK aHoMaJjbHbe (CaHouxuit, ¥nanosa, 1975). Cnenosa-
TeJbHO, «CPelHeCTaTHCTHUECKHEe NaHHble He SIBJSIOTCS JAOCTaTOUYHBIM
KPHTEpHEM onpejesieHHss HOpMEl M matojoruu» (Kopouabkos, Iler-
JeHko, 1977, ¢. 79).

CpellHeCTaTHCTHUYECKOEe MOHHMAaHHe HOPMBI — OJMH H3 HCTOUHH-
KOB DeJSATHBHCTCKHX BO33peHHH, BeAYIIHX B KOHEUYHOM HTOre K OT-
PHUAHHIO HOPMBL. B3arasa Ha HOPMY KakK Ha OTHOCHTEJbHOe MOHS-
THE, KaK Ha «THOCEOJIOTHYeCKYI0 (PHKLMIO» IOBOJBHO paclpocTpa-
HeH B MeJHUHHe ¥ Jaxe 3a(HKCHUPOBAH B «DOJbLIOH MeIHIHHCKOH
sHuukjoneuu», KpaiHHM BblpaxKeHHeM MOJOOHBIX BO33DEHHH BHI-
crynaetr cyObeKTHBM3M IIpH OIpeleseHHH HOpME. Kak oTMeuaior
A. A, Kopoaskos u B. II. Ilernenko (1977), «cyGbeKTHBHCTCKAs
TPAKTOBKAa HOPMBHI NpHBEJAa MHOTHX HCCJAEAOBaTeNedl K TaKOMYy Me-
TOAOJIOTHYECKOMY TYIIUKY, KOT[Ja O HOpMe NpPAKTHYECKH HHUYEro
HeJb3sl CKa3aTh, KPOMe HEKOTOPHIX TaBTOJOIHYEeCKHX BLICKA3bIBa-
Hui» (c. 26).

Hepeako NMpOHUCXOAHT CMeIleHHE MHOHATHH «HOpMa» H <«HOpMa-
THB», TakKXe Belyllee K cyObekTuBuaMy. OueBHAHO, UTO HeobXo-
IMMO IIPOH3BOAHMTbL HX pasjeseHHe: HOPMBI OTPaxKalT peasbHOe
COCTOSIHHe 06beKTa, a HODMAaTHB — CTeleHb €ro INO3HAHHOCTH, T.e.
HODMAaTHB €CTb OTpaKeHue OOBEeKTHBHOH HOPMBI, KOTOPOE MOKeT
OBbITh H HEMOJHBIM.

B mnpoTHBOBec NOHHMAaHHIO HODMBI OpPraHH3Ma KaK CpEeIHero
CyllecTByeT NOHHMAaHHe HOPMBI KaK 30HBEl ONTHMAaJbHOTO (YHK-
HHOHHpoBaHus xuBo# cucteMbl [To A, A, Kopoabskosy u B. I ITer-
qaeHko (1977), «Haubosiee pauUHOHAJNBHBIM ONpeLEJeHHEM HOPMHEI
JKHMBBIX CHCTEM SIBJISIeTCS XapaKTePHCTHKa ee KaK (YHKIHOHAJb-
Horo ontuMyma» (c. 104). Takoro e MHEHHs NpPHAEPXKHBAIOTCI H
apyrue astopel (Caensan, 1977; Copsaues, 1983; u ap.). B coor-
BEeTCTBHHM C 5THM IOJ, HOPMOH IOHHMaeTcsl «..HHTepBaJ, B Ipeje-
Jlax ... KOTOPOTO KOJIMYeCTBEHHble H3MeHeHHs KoseOaHHUN B (pu3HO-
JIOTHYECKHX Tpoleccax CNOCOGHBl YAepXKHBATb OCHOBHBHE KH3HEH-
Hble KOHCTAHTBl Ha YPOBHe (hH3HOJOTHUecKoro onTuMyMa» (Koposn-
xoB, [letnenko, 1977, c. 147).

* 3ameruM, YTO JaHHOe pacCyJCHHe He COBCEM KOPPEKTHO, MOCKOJbKY He
YUHTHIBA€T HaJHYHSI KOPPeNsiHA MeXAy MPH3HAKAMH, a yuyeT STOro jxejaeT pac-
CMaTPHBaEMYIO BEPOSITHOCTb He CTOJb MaJof.

21



Takum o6pasoM, onpeleseHHe HOPMEI NepEBOJMTCS B pelleHHe:
Bollpoca 06 ONTHMAaJbHOM COCTOSIHHH, KOTODBIH OTHIOAL He SIBJS-
ercs 6oJee NpOCTHIM. B KauecTBe KpHTepHEB ONTHMAJBHOIO CO-
CTOSIHHA OPTAaHH3Ma HCIOJABb3YIOTCS €r0 NPHCMOCOGJEHHOCThL (ageK-
BaTHOCTb pearHpOBAHHS) K YCJOBHUSIM Cpeibl, XH3HeCMOCOOHOCTD,
NJAONOBHTOCTb H T. 1. OHH HPHUMEHSIOTCA B NPAKTHKE TOKCHKO.JIO-
THUECKHX 3KCIEeDHUMEHTOB H THTHEHHYECKOI'0 HODMHpPOBaHHS.

OTMeTHM, YTO B MeJHIHHe HOpMa AaHTPONO- H OPraHH3MOILIEH-
TpHYHa. BHellHHe XpHTepuu O0Jie3HH HMEIT AaKCHOJOTHUYECKYIO
OCHOBY — HaJIHuHe CTpajaHHH, G6OJH, yXy/llleHHe CaMOYYBCTBHS,
CHHXXeHHe paboToCHOCOOHOCTH, HapyllleHHe COLHAJbHbIX CBsA3el
([Tetnenko, 1982).

Hapoprauuamenusiit yposesn

[Ipu nepexose K pAacCCMOTPEHHIO CHCTEM HaJOPraHH3MEHHOIO-
YPOBHSI BO3HHKAIOT 3HAUHTeJbHble TPYAHOCTH. Ha opraHusMeHHOM
YPOBHe cyllecTByeT abGCOJMIOTHBIH NOKa3aTesb KpaiiHed NMaTOJIOTHH,.
pETHCTPHPYEMHEIH B OOJBUIHHCTBE CJydYaeB [JOCTATOUHO OOGBbEK-
THBHO,— I'ibesib opranuaMa. Ho yxXe Ha ypoBHe monyJasuuyn rubenb
OTAEeJbHOH 0cOOH He sABJAsSEeTCS TaKHM IoKasateneM: <«Ecau nas
OT/[eJbHOI'O0 MHJIMBHAYYMa CMepTb O3HauaeT cTpallHelillee ¥ MHO-
cneflHee TopaXeHue B Oopbbe 3a cyllecTBOBaHHe, TO AJS NOMYy-
JSIIIHH MaccoBasli CMEPTHOCTb -— BCEro JIHLIbL OTCEB MeHee IPHCIIO-
cobJeHHBIX... W HeKoTopasi peopraHusauus» (bBparunckuii, 1981,
c. 33). B.To Xe BpeMs KpHUTepHeM NaTOJNOTHH AJS NOMYJSUHH MO-
JKEeT CJYXHTb ee HecnocOOHOCTb BOCIPOH3BOAUTb celsi B JaHHBIX
ycaoBuax (Caawikos, 19886; 3ayroasHoBa u ap., 1992; u uxp.).

CroxHee OOCTOHT He€JI0 ¢ 3KOCHCTeMaMH. DJHMHHALHS OTAENb-
HBIX BHAOB B HHX He MOXKeT ObITb aOCOJIOTHEIM KpDHTe€pHEM MNaTo-
Jgorud:; «CMeHa NOMHHAHT — He MNATOJOTHYECKHiH Npolecc, a ompe-
leneHHass ¢opMa crabuau3anuy OHOLIEHO3a B HOBBIX YCJOBHSIX»
(bparunckuit, 1981, c. 37). DKocucreMa He MOXKET CTPafaTh, HCNEI-
ThiBaTh OoNb W yMepeTb, nogo6HO opraHuamy. Kak ormeuaer
A, 1. Apmanj, «..MOHATHe «CMepTh» B OOBIYHOM 3HAYEHHH DPEIKO
MOXKHO NPHUMEHSITh K [eOCHCTEMAaM, Pa3Be TOJBKO B 3MOIHOHAJIbHOM
nnade. [IpakTuueckn Bceraa KpUTHUECKHUH NMepexoi BeleT He K moJ-
HOMY pa3pyHIEeHHIO CHCTeMEl, a K IepecTpoiike, ¥ BO3MOXHOCThH
BOCCTAHOBJIEHHSI TIPEXKHEro COCTOSHHS He HCKJAloYaercsi» (DKOCH-
cTeMbl..., 1989, c¢. 39). Takum o06pa3oMm, Ha ypOBHe 3KOCHCTEMEI
TpeOyeTcss MOUCK JPYTHX KDHUTEPHEB MaTOJOTHYECKOTO COCTOSIHHS.
B03M0XHO, HMEHHO OTCYTCTBHE OUYEBHAHLIX KPUTEDHEB MNATOJOTHH
Ha 3TOM YpOBHE CTOJIb O0GOCTPHJIO NpOGJAEeMYy HODME B 3KOJOTHH,
3aCTaBHJO HCCJefoBaTesiei paccMaTpHBAaThb 3JeMEHTapHBIE OCHO-
BaHUSA JaHHOTO NOHSTHS.

CaMo NoHATHEe «HOpPMa» OTHIOJAb He HOBO [J5 3KOJOTHH. DBbLIO
Onl 3a6ayXKJeHHEeM CUHTATh, YTO OHO CTaJO HCIOJb30BATLCS He-
NaBHO — HauuHasi ¢ 70—80-Xx roloB — B CBS3H ¢ OOCYXKAEHHUEM

22



TIPHKJAJHBIX achHekToB. B 2To BpeMss HopMa JHuIb npHobperaer
cneinngruecKuil («aHTPOMOreHHBIH») OTTeHOK. CK/JIaAbIBaeTCHA U clie-
nubuyeckas <«MeIHIHHCKO-2KOJOruyeckas» TepMHHoJoruA. OO6bIu-
Hble OJIS1 3KOJOFHH MOHATHS GOHHTETa Jeca M MOYBBI, THIA pacCTH-
TeJbHOH AaccouMalWHl, THIA Jeca H T. AI.— T.e. JOOble ONHCaHHA
HjeaJbHHX OOBEKTOB — 3TO ONMHCAHHA COOTBETCTBYIOLIHUX HODM.

B Tex o6aacTsix, rae HHTepechl 4esJOBeKa H ero AesiTeJbHOCTb
SIBJSIIOTC NIPEIMETOM HCCJIefOBaHHS, TPaJHIHOHHO MOJb3YIOTCA
MOHATHEM IaTOJNIOTHH, «0OJe3HH» 3KOocHCTeMH. Tak, B TeopHH H
IpaKTHKe JecO3allHThl 3NHU(PUTOTHH H BCMBILIKH MacCOBOTO pas-
MHOXEeHHS BpeaHTesell paccMaTpHBaloTcs KakK GoJsesHb Jeca (Bo-
pouuos, 1978; Padec, 1989). Ilpuuem camo mnoHsTHe «B60JE3HH»
CBfI3LIBAETCS HCKJIOUHTEJNBHO C NMpPAaKTHKOI Jeconoab3oBanus (Crai-
uuuguii, 1988). B. A. Kosma (1989) BBen MOHfATHe <«IATOJOTHH»
MOYB, TaKXKe CBA3aHHOE B NEPBYIO oyepelb C PA3JHYHBIMH BHAAMH
AHTPOTOTEHHHIX TpaHchOPpMaLHUi MOYBEHHOTO NOKPOBA.

Bompoc o HopMe skxocucTeM Obl1 1OAPOGHO paccMoOTpeH
‘B. /1. ®enopoeeim u A. II. Jlesnuem (@emopos, Jlesuu, 1978;
Degopos u ap., 1982). Ilo cmocoby ¢opMHpOBaHHS HMH BblIe-
JIeHBI CJIeAYIOLIHe BapHAHTHL HODM.

1. Cratucruyeckasi. «CMBICI CTaTHCTHYECKOH HOPMBI COCTOHUT
B TOM, 4YTO HCCJAENOBATENH YCJOBHUJIUCH INPHUMEHATH HEKOTODHIH,
BMOJIHe KOHKPETHBIA, MepHOJ CYLLeCTBOBAHHS CHCTEMEBl 3a 3TaJIOH
ee HopMaJsbHOro ¢yHkuHoHHpoBaHus., M o6ocHoBaHHOCTB CTaTH-
CTHYECKO# HOPMBI MOJHOCTBIO YyNHpaeTcsi B OOOCHOBAHHOCTH BHI-
6opa srtoro mepuoja» (Pemopos u ap., 1982, c. 5). Iloustus «xo-
poLIO» — «IMJIOXO» NPH TAaKOM NOHHMAHHH HOPMBI TpaHCHOPMHUDY-
I0TCA B TIOHATHA <«4YacTo» — «peJKO», H HOpMa (HaKTHUECKH YIO-
nobasieTcst cpegHeMy.

2. Teopernueckass. B KayecTBe HOPMH pacCMaTpHBaeTcs Co-
CTOsIHHe, BbIleJIseMOe HCXOAsl H3 TeOpeTHYeCKHX coo6paxeHH.
Ilpu BBemeHuH ueneBOH (QYHKUHH CHCTEMB HOPMoOil 6ygeT Takoe
COCTOfIHHe, TPH KOTOPOM 3HAUYeHHe 3TOH (PYHKIHH 3KCTPEMATBHO
(nonpo6Hee 3TOT BOMPOC pacCMOTPeH B pasjese 1.2).

3. Idxcnepruasa. CocrosiHue, OmpenessieMOe IPYIMNOH KOMIIETEHT-
HBIX JHL-3KcnepToB. OTMeuaeTcs, YTO «..AaBTOPHTApPHO YCTaHAaBJIH-
BaeMas 5KCIIePTHAs HOPMa CBOAUT K MHHUMYMYy KaMyQJIsiX HayKo-
o6pasHs B BONpocax HOpMHpoBaHus. Bonpoc 06 o6ocHoBaHHE HOp-
MBI NIEePEBOAUTCA B MJIOCKOCTh OGOCHOBAHHS aBTOPHTETA SKCIEPTOBY
(Penopor u ap., 1982, c. 6).

4. Imnupuyeckas. B kauecTBe TaKOBOH BBICTYIaeT TaK Ha3bl-
BaeMblii KOHTPOJb NPH NPOBEJAEHHH ONLITOB C MOMYJSALKAMU H C006-
ulectsaMu. Takoe MOHHMaHHe HOPMBI IIHPOKO pPacHpOCTPAaHEHO
B IpaKTHKe TOKCHKOJIOTHUECKHX JKCIHEPUMEHTOB (KOHTPOJb —
Tpynma OpraHu3MoB, He TMOJABEPraiollUXCA HCCAeLlyeMOMYy BO3JeH-
crBHI0). OueBHAHO, UTO 3JeCh HOpPMa BHICTyllaeT B KauyecTBe BCIO-
MorarteabHoro pabouero mousitua. Kak otmeuaer H. C. Crporanos,
«...Takoe OIlpeJleleHHe HOPMBI He HMeeT HayYHBLIX OCHOBaHHH, XOTs
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KOHTPOJIb 110 CBOEH 3ajaue AOJXKEH OBITb §au3kuM K HOpMe» (Crpo-
raHos, 1983, c. 11). B npakTHKe NPHUKJAAHBIX .9KOJOTHUECKHX HC-
cl1elloOBaHHH Ha JOKaJbHOM YDOBHE paclpPOCTPAHEHO MOHHUMaHHeE
KOHTPOJSI KaK eCTeCTBEHHOTO COCTOSHHS 3KocucteM. [Ipu stom
«eCTeCTBEHHBIMH» y4acTKaMH ‘CYHTAIOTCSl TakKue, Ile aHTPONOreHHOe
BO3JeHCTBHe B HaHOOJIblIeH CTENeHH MOXKHO NMPHHSTh HE3HAUHMBIM..
OnHaKO 3TH «eCTeCTBEHHbIe» YYaCTKH OTHIOAbL He AEBCTBEHHHI H3-34
Hajquuust raobanbpHbX H3MeHeHuH Bceil ®uocdeprl. He uckiwoua-
eTcs BapHaHT (6e3ycioBHO, HauboJsiee yJauHHIi), KOIZa HOPMHI,
c(hOpPMHPOBAaHHKE PA3JIHYHBIMH NYTSAMH, COBNAAAIOT.

Ilo ¢opMe mpedcTaB/eHHsT aBTOPHI BHLLAEASIOT HOPMY-UHCJIO W
HopMmy-QyHKUHIO, B nepBoM cJayyae HOpMma BBIpaXkaeTcsi B BHIE
(YHKIHOHAZAa COCTOSIHHS CHCTEMBI, KOTODHIH «...NOCPEICTBOM Ka-
KO#-1160 OlleHOUHOH LIKaJbl HHTEPHPEeTHPYeTCs B TepMHHAX Kaue-
ctea» (Penopos u ap., 1982, c. 7). Bo-BTOpOM — HOpMa uMeer
BHJ ONpejleleHHOH 3aBHCUMOCTH (HalpUMep, JHHeHHasl CBA3b MeX-
Iy paHroM BHIAAa W JNOTapHMMOM €ero 4YHCJeHHOCTH, HOpMAaJbHOE
pacrnpeneneHde BepOSITHOCTeH U T. 1.).

JlBa NOHHMAaHHA HOPMBbI

AHanu3upysT HCHOJNB30OBAHHE IIOHSITHSI «HOPMa» B Pa3JHYHBIX
HayKaX, MOXHO BBIIEJHTh /JBa OCHOBHEIX acleKTa NOHHMAaHHS:
HOpMa KaK cpelHee M HOpMa Kak ONTHMaJsibHoe. Pelienne Bompoca
0 HOpMe H NaTOJIOTHH OlpefefsieTcss BHOOPOM MeXKAY STHMH IBYyMs
BapuaHTaMu. Ilpu 3ToM cornacumca c¢ T'ére: «[oBopar, 6yaro
MeXJy ABYMS NPOTHBOMNOJIOXKHBIMH MHEHMSIMH JeXHT ucTHHa. Hu
B KoeM cayudae! MexX1y HHMH JeXXHUT npobJjieMa.»

Hopma. kak cpennee dukcupyer Kak Gbl BHelllHee NpOSsIBJeHHe:
OYeBHJHO, YTO HOPMAJBHBIX CHCTEM JOJKHO OhiTh OoJblle, deM
HeHopMmaJpHEX. OTclofa cJedyeT, YTO caMble HOPMAaJbHHE CH-
CTeMBl — Te, KOTOPHIX Oosblue Bcero. Dosblie Bcero CHCTEM HaXo-
IUTCSl B MOJAJIBHOM KJacce pacnpellelleHUs, KOTOPHIA XapaKTepu-
3yeT Mojaa — OLHMH H3 BHAOB cpeiHHX. OLEHKOI MOAB MOTYT CJy-
JKHTh ApYTHe CpelHUe, HallpuMep cpejHssl apH(Mernueckas. Takos,
BEPOSITHO, PSHAJ YMO3aK/IOUeHHH, NPHUBOAAIIHX K YTBepXKIeHHIO
«HOpMa — 3To cpenAHee». [IpuueM, eciHm TaKoe 3akJjloueHHe (Qop-
MHpyeTCs NPH PACCMOTPEHHH OrpaHHUYeHHOro Habopa mapameTrpoB
CHCTEMBH], TO 3aTeM OHO IIepeHOCHTCSl Ha BCe NapaMeTpHl.

Cpensee — 310 onHo uuciao. Takoe 2KecTKoe orpaHHueHHe He
MOXET YAOBJETBOPHTH HCCJefOBaTeseli mo psAAy NpHYHH, Bo-mep-
BbIX, CYUIECTBYIOT IOrPELIHOCTH H3MepeHHii, 3ajalolllie HHTepBaJ,
B KOTODOM JIEKHT HCTHHHasi BeJUYHHA. BoO-BTOpHIX, cyllecTByer
BapbUpOBaHHe MapaMeTPOB cHCTeM, OOYCJIOBJIeHHOe CJaydaHHBIMH
npHyuHaMu., Kpome TOro, HeynOBJIETBODEHHOCTb KECTKHM olpeje-
JeHHeM HODMBHI KaK CpeJHero BBITEKaeT W3 HAJH4YHA y HccaeroBa-
Tesell (mMycTh JaXe B HEOCO3HAHHOM BHJE) APYroro mnpejacrasJe-
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HHS O HOpMe — KaK 06 ONTHMAaJbHOM COCTOSIHHH, (DHKCHDYIOLIEro
BHYTPEHHHE CBOHCTBA CHCTEMBI *.

JTa HeyJIOBJIETBOPEHHOCTb HAXOAHT OTPaXKeHHe B CJeAyIoLIeM
«BHelUIHeM» MNPOSBJIEHHH: I0J HOPMOH NOHHMAaeTCcs HEKOTOPBIH HH-
TepBaJ BapbHpoBaHHs. PopMasbHO 3TO BHIDaXKaeTcs TaK: HOpMa —
3T0 «cpeiHees=Mepa BapbHpOBaHHsS». B KauecTBe MepHl BapbHpO-
BaHHS HCIOJb3YIOT OJHO, ABa, TPH CpPEAHEKBAJpPaTHYECKHX OTKJO-
Henus, Ho 3TOoT myTbh MPHBOZHT K METOAOJIOTHYECKOMY TYNHKY. ¥ XKe
HHTepBaJ B JBa CPeAHEKBAJAPATHUYeCKHX OTKJIOHEHHS OXBATBHIBAET
IOYTH BCIO BBHIGOPKY (IPH HOpPMaJIbHOM pacrnpenesneHHd — GoJiee
95 %). Ho u ocraBmnecs oGbexkThl He o6s3aTejbHO OyAyT maro-
JorpueckuMH. CJaenoBaTeqbHO, HeOGXOAHMO ellle 6oJiee pacCIIHPHTH
HHTepBaJ BapbHpOBaHHSl. 3aBepllieHHeM 3Toro OYAeT HHTepBaJ,
OXBATHBAIOUIHA BCK BHOOPKY NOJHOCTBIO. DTO, 6€3yCJOBHO, €CThb
BoOGllle OTPHLAHHE HOPMBI: MOJYy4YaeTcsl, YTO BCE CYLIECTBYIOLIEe
HOPMaJIbHO B CHJIY CBOEro CYIeCTBOBaHHA. B Tako#t cuTyauuu nous-
THe HOPMBI H3JjuiiHe. DTo otMeuaer H. C. Crporanos (1983):
«CJ/IMIIKOM LIHPOKOE OINpefesieHHe HOPMBI €CTh MO CYUIECTBY OTPH-
IlaHHe HOPMH>» (c. 16).

BrixogoM H3 Tynmuka MoxeT ObITb NPH3HAHHE YCJOBHOCTH Ipa-
HHUH HOpMBbI. Ho nono6Hoe cy6beKTHBHCTCKOE MOHHMaHHE HODMEL,
6asupymolleecss Ha KOHBEHIHOHAJH3Me, HH3BOAUT €€ [0 BCHO-
MOTaTeJbHOrO MOHATHS, KOTOPOe MOXKeT OHTh M H3JHIUHHM H YK
BO BCAKOM CJyuae He CJOYXHT HHCTPYMEHTOM aHAJIH3a. ‘

[lepeiizeM kK paccMOTpeHHIO BTOpPOrO MOHHMAaHHS HOPMBL. 31echb
OCHOBHOH BOIPOC — KPHTEPUH ONTHMAJbHOCTH. MOXHO OTMETHUTb
ONpeJieJleHHYI0 CBS3b MeEXAY HOPMOH-CPeTHHM M HODPMOH-ONTH-
MaJpHBIM. Yallle Bcero KpHTEPHH ONTHMAJbHOCTH SIBHO He ¢op-
Myaupyiorcsi. OHu (QOPMHDYIOTCS HAa OCHOBE NPEACTABJEHHH O «XO-
‘polLeM>» HJIH «HieaJbHOM» OObeKTe, T. €. O TAKOM, KaKHM OH J0J-
>KeH ObiTh. [IpencraBieHnss ckiaanbiBalOTCsl B GOJIBIIHHCTBE CJAyvaesn
NOJ BJHSHHEM OIIHTAa HcCJaefoBaTeliedl, B KOTOPOM (PHKCHPYIOTCSH
HaHboJlee MaccoBble COCTOSIHHsI cHcTeM. MIMeHHO MO3TOMYy KpHTe-
‘PHH ONTHMAJbHOCTH KaXyTCH <«eCTeCTBEHHBIMM M TpaBHJIbHBIMH»
JUUlb TOTAA, KOrJa OHH YAOBJIETBOPSIOT HEKHM CpeIHHM Mpej-
cTaBJieHHsAM 06 of6bekTe, TakuM 06pa3oM, MH B 3aByaJIHPDOBAHHOM
BHJle BO3BpalllaeMCst K HOpMe-CpeIHeMY.

Kpyr paspniBaercs, Korfa KpHTEPHH ONTHMAJbHOCTH (HOPMYJH-
pyioTcs sBHBIM oOpasoM. To/bKO TOrga BO3MOXEH Hay4yHHH aHa-
JIU3 TOHATHST HOPMHL. OCO3HaHHe 3TOro NMpPOCJIEXKHBAETCS B BbHICKA-
3bIBAHHUSIX IKOJIOTOB (IIPHMEHHTeJbHO K Npo6jeMe HOpPMbl B BOJX-
HOH TOKCHKOJIOTHH): «IIOHSITHS HODMBI W NaTOJOTHH MpPHOGpeTalT
CMLICJIOBYIO HarpysKy M COJAep2KaHHe JMUIL B TOM cJydae, KOrja

* CyllecTBOBaHHe MOHHMAaHHS HOPMBl KaK ONTHMAJNLHOTO COCTOSIHHS, CTPOrO
TOBOpA, ONpeleNsieT NEPBYI0 INOCHUIKY, ¢ KOTOPOH Mbl Hauajlu paccyXIeHHe O
HOpMe-cpeJlHeM: HOPMAJIbHBIX CHCTEM LOJKHO ObHITb GoJblie, YeM HeHOPMaJbHEIX.
Ux Gosblue, HOTOMY 4TO OHM 60Jee HKH3HECIOCOGHH!, T. €. B ONPeJdeJeHHOM CMBIC-
ne Jaywgue.
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Mbl HA3bIBa€M KOHKDETHBIE YCJIOBHSI, AA€M ONpEeNeJEHHYIO CHCTEMY
OTCYETA . .. ONpeAesysieM HCXOAHblE YCJOBHS, IapaMeTpPbl M IIpHJa-
rateJbHble HODMBI H TATOJIOTHH, TOUKY 3PEHHS H MO3HLHH, C KOTO-
PHIX paccMaTpHBAIOTCH IPOLECCH, NPOTEKallliHe B cUcTeMe, B ot-
CYTCTBHH 3THX 3apaHee OTOBOPEHHHIX MOJOXEHHH TEPMHHBI HOPMBI
Y [aTOJIOTHH CKOpee MpHHaAjexaT He K 06JacTH BOAHOM TOKCH-
KOJIOTHH, a K obsactu JMHrBHCTHKH» (Crtom, 1983, c. 158).

Takum 06paszom, pacCMOTpeHHe HOPMHBl KaK ONTHMAaJbHOTO SB-
JsieTcsl aKCHOJIOTHYECKHUM, OHO TpebGyeT OmHcaHHs «Xopouiero» o6mb-
ekTa (HJIM <«XODOUIMX» COCTOSIHHH CHcTeMbl). IpyrHMH cJoBaMy,
HeoOX0AuMa OLEHKA COCTOSHHS uJAH OOBbeKTa B TEPMHHAX «XO-
poloy» — «IJa0X0». B To e BpeMs OlleHKa Bcerja JOJXKHA HMEThb
coero cyObekTa (3T0 MOXKeT OHIThb Tpynna JHI) — «..OHeHKa
Bcerjga siBasercs ubeli-ro ounenkod» (MBun, 1970, c. 21). 310 He
o3HauaeT CyGbeKTHBH3MA B ONpedeJeHHH HOPMBI, NOCKOJBKY OlleHKa
COCTOSIHHSl JOJIXKHAa HCXOAHMTb H3 OOBEKTHBHBIX 3aKOHOMeEpHOCTeF
(OYHKILHOHHDPOBAHHS CHUCTEMBl H MOTpebHOCTEH cyObeKTa (Tak Ha3bl-
BaeMmasi yTuJHTapHas ouenka) (Msun, 1970).

OTmeTuM, 4T0 He 0O6sI3aTeJbHO HOpMa MOMKeET 3alaBaThCsl Kak
ONMHCaHHE ONTHUMaJjbHOro. Bo3MoOXHa JedHUHHHMS Uepe3 OINHCaHHe
natojiorud, MMeHHO Tak — mepeunc/ieHHeM Pa3HuHOro pojaa «HaTo-
TPONHBIX CHTyaUHi» — 3anaetr Hopmy 3. M. Crnenan (1984). Ana-
JgorduHo moctynaetr B. A. Koeza (1989), omuceiBasi pasHble BHAH
natosorud nous. OnHako B oOlieM cJayyae OTCYTCTBHE IIaTOJIOTHH
He 006s3aTeJbHO €CTh HOPMAa, KaK H «..He SBJA0OIleecs IMJIOXHM
ofsizatesbHO ecTh xopouiee» (Msun, 1970, c. 65).Eme ABuuenHa
BBLAEJNSAJ LIeCTh CTagull Mexay HopMolt u 6osesubio. H. C. Crpo-
raHoB (1983), kpoMe HOpMBI M MATOJIOTHH, NPEAJOMKHJ BBLAEASATH
aHOMaJIbHOE COCTOSIHHE. .

IloHuMaHHe HOPMBI KaK ONTHMaJbHOro 6JH3KO K (humocodckoir
KaTeropud Mephl (mo I'eresiro, Mepa — KauecTBEHHO OIIpejlesleHHOe
KOJIH4ecTBO). Ho Mexay HUMH UMeeTCs M CYLIeCTBEHHOE pa3juuHe:
«Mepa oxBaThiBaeT BCSIKOe €IMHCTBO KOJHYECTBEHHBIX H KauyecT-
BEHHBIX MOKa3aTeJiell 00beKTa ... HOpMa XapaKTepH3yeT JIULIb Onpe-
nejeHHOe HX eAnHHCTBO» (Kopoabkos, Ileraenko, 1977, c. 9), 1. e.
CHCTEMA B COCTOSIHHH IaTOJIOTHH HMeeT CBOIO Mepy, HO He SBJSf-
eTcsi HopMmaJbHO#. CuefoBaTesibHO, IOHATHEe HOPMBI — YaCTHHBII
cay4all KaTeropHuu Mephl.

KaTeropuio Mepel B 3KOJOTHH KOHKPETH3HPYeT KOHHENMHHUS KpH-
THYECKHX YPOBHeH pasBHUTHA 3KocHcTeM (JKocHcTeMbl.., 1989).
Mepa skocHcTeMBl — 3T0 -06J1aCTh COCTOSIHUH, OTpaHHYMBaeMas KpHU-
THYeCKMMH TouKamu. Ilog KpUTHUECKUM cocTOsSsHUEM (KPHTHUECKOH
TOYKOH) MOHHMaeTCs TaKoe COCTOSIHHE CHCTeMH, B KOTOPOM IIpO-
HCXOJHT ee KaueCTBeHHas INepecTpoitka. BaXXHbM INpeacTaBjsercs
caenywoulee nosoxenve: «OnpeneneHue nepexona vepes KpPHTHUe-
CKOe COCTOSIHHE CTAHOBHUTCS OJHO3HAYHEIM JIHIIb B TOM CJyuae,
KOrja B HEM B SIBHOM BHJe 3a(pHKCHPOBaHA YCTaHOBKa HCCJeJOBa-
Tesass» (IrocucreMbl..., 1989, c. 33). Ilpu sToM «ImoxL KauecTBeH-
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HBIM 1peobpa3oBaHHEM CHCTEMBl NOHHMaeTcsi IIpollecc H3MeHEeHHS
B COCTaBe€ 3JIEMEHTOB, Ha3BAHHBIX NPH ONpeJleseHHH CHCTEMBI, HJH
B CBA3sIX MexXAy HHMH. OcTajbHble H3MEHEHHSI MOTYT CUHTAThCSH
KOJAHYeCTBEHHHIMH HJIH IIpU3HABAThCsl HeCYLleCTBEHHBIMH» (IJKO-
cucreMbl...,, 1989, c. 33). HUs 3roro caenyer, uto H3MeHeHHe Ha
YPOBHe IOJCHCTEM MOXKET PacCMaTPHBATbCS KaK KPHTHYECKOe cCo-
CTOsSIHHe, TOria KaK cHcTeMa O6o0Jiee BBICOKOTO paHra Oyner mpe-
TepleBaTh JHUIb KOJHYECTBEHHble H3MeHeHHsA. JlaHHBIA noaxon
N03BOJIsIeT NPAaKTHYECKH peaJu30BaTh MOHATHe O HOpMe KakK Mepe
CHCTEMBl H ONpEeJNeJHTh I'paHHLB KPHTHUYECKOro Iepexoha.

Bo3amMoxXHble pelieHHs

IIoHHMaHHe HOPMBl KaK ONTHMaJbHOrO II03BOJIeT CHOPMYJIH-
‘poBaTh cJeaymoliee HaHGoJee oOlllee OIpeleseHHE: HOPMa €CThb
Mepa «xopolilefi» cucreMsl. CJeloBaTesJbHO, pelleHHe NPOGJIEMEI
HOPMBbl CBSI3aHO C peLIeHHEeM BOIpOca, KaKas CHCTeMa SBJSETcs
-«xopoliefi». OTBeT Ha Hero Moxer OBITb TOJIBKO KOHKPETHHIM (pas-
JIHYHBlE KPHTEPHH <<xopou1en>> 3KGCHCTEMBl OYLYyT pacCMOTpeHH
B pa3gaene 1.2).

IIpuHuunuaspHO BaxXkHO cJjeayiollee, C «TOUKH 3peHHS» caMoi
9KOJIOTHYeCKO CHCTeMmbl Ji060e ee cOCTOAHHe HOpMaJbHO. Bep-
Hee, «C TOUKH 3PEHHS» 3KOCHCTEMEBI TOBOPHTb O HODMAJBHOCTH HJH
HEHOPMaJIbHOCTH ee cOCTOsIHH#A GeccMbiciieHHO. CyGBbeKTOM OLEHKH
MoxkeT OHIThb TOJbKO uesnoBek. Haubojee mocaefoBaTeNbHO 3TOT
aHTponoueHTpuueckuit moaxoa ocymecreasiica H. C. CrporaHossiM
(1981, 1983). PaspuTHeM ero Obil «aHTPOINOIKOJOTHUECKHH NPHH-
uun» T. 1. Anekcanaposoin (1988, 19906), 6/MH3KHA K 3TOMY B3TJAA
chopmyauposan JI. A. Kpusoayukum c coasropamu (1986a), cxon-
Hble BO33DEHHS BBICKa3hIBAJMChb MHOTHMH JDPYTHMH HCCJELOBaTe-
JISIMH.

B stoM Bompoce BCTpedaeTcsi H IPOTHBOMNOJIOXKHAs TOYKa 3pe-
HHUS — KOHIeNnusi OHOLUEeHTpHU3Ma M reoueHtpusma. OnHakKo OHa,
cKopee BCEro, CBsi3aHa C TEPMHHOJOTHYECKHM «00paMJeHHEM>»
mpoGyeMbl. IIpuBepxeHUB OGHOUEHTPU3MA CYUHTAIOT, YTO HMEHHO
aHTPOIIOUEHTPUCTCKHH MOAXOJA NpHBeJ K HbIHeLIHeHd KPH3HCHOH CH-
‘TyalHH B 006JacTH NpUPOAONOJAb30BaHHA. (COOTBETCTBEHHO caM
TEPMHH «aHTPONOLUEHTPH3M» CTAHOBUTCS INOUYTH OPaHHBIM CJIOBOM,
a yJUYEHHBIX B AHTPONOIEHTPH3ME NPHPAaBHUBAIOT K HEpacKasB-
muMcs rpemHdkaM, ClieicTBHEM 3TOro SIBJASIETCS MBICAbL O HeoO-
XOLKMOCTH 3aMeHBl AHTPONOLIEHTPH3MAa APYTHM NOJXOHOM, CTaBf-
UM B LEHTP «HHTepechl NpHponbl». Ho 3to monoxenwe Gasupy-
€TCA Ha HeBEePHOH NOCHLIKE: He aHTPONOUEHTPUCTCKHE MOAXOJ NpH-
BeJl K KDH3HCY, a €ro TOJIKOBAHHE B AaCIeKTe TeXHOKPaTHYECKOro
HMIIepaTHBaA.

ITo cytu nioboe neficTBHe B cuCTeMe CYy&BEKT-O6BEKTHBIX OTHO-
1leHUH (B JaHHOM CJyuae B CHCTEMe <OGLIECTBO — NMPHPOAA»)
OCHOBaHHeM OyJeT UMETb aHTPOINOLIEHTPHU3M (XOTS OH MOXKeT GHTb
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3aByaJHpoBaH GHOLeHTPHCTCKOH TepMuHoJgorueii). IIpuunna B ToOM,
YTO aJeKBaTHHM CyO'b€KTOM OLEHKH MOXeT BHICTYNATb TOJBKO
BHelIHHH HabmiogaTtenb — xoTss Obl B cuay TeopeMbl leneas o
HemnoJHOTe (YTOOB COPMYJHPOBATH HENPOTHBOPEUHBOE YTBEPXK-
JleHHe O CHCTeMe, Heo6X0AUMO OLITh BHe 3TOH CHCTeMbl). BHyTpu
3KOCHCTEMBI HaXxoAHTcs OecKoHeuHoe uucao cy6bekToB oueHku. Ilpu
3TOM HX CYXJeHHS O KayecTBe CHCTEMBI MOTYT KapAHHaJIbHBIM
o6pasoM pasauyatbcsl. FIHTepech Kakoro cyGbeKTa CUMTATh KHHTE-
pecaMu NpHPOABI»? [TOpOYHOCTL 3TOrO NMyTH OUEBUIHA.

ToBopsi 0 Bpelle AHTPOMOUEHTPH3MAa, CTOPOHHHKH IIPOTHBOIMO-
JIOXKHOH TOUKH 3PEeHHs] COBEpIIAIOT OJHY H3 JIOTHYECKHX OLIHGOK —
NOoJAMeHY TOHATHH, HEeSBHO 3aMeHsisi TeXHOKPAaTHUECKHH HMMOEPaTHB
aHTponoueHTpu3mMoM. OueBHIHO, UTO 3TH MOHATHS HUMEIOT PasHBIN
o6beM U pasHyw chepy NpHMeHeHHA. AHTDONOLUEHTPH3M TaK Ke
COBMECTHM C OHOJIOTHYECKHM (3KOJIOTHUECKHM) HMIIEpAaTHBOM, Kak
JC HelaBHEro BpPEeMEHH — C TeXHOKPATHUYECKHM. IKOJOTHUECKHH
HMIepaTHB O3HauaeT (oJsiee BLHICOKHH ypOBeHb NMOHHUMAHHS H ydeTa
B TINPaKTHYeCKOH [eATEeJbHOCTH IPHYMHHO-CJEACTBEHHBIX CBfA3€M
B CHCTeMe «OOLIECTBO — IPHPOJA®»: «XOpollas» MPHUPOAHAs Cpena,
cocTosAllass H3 <«XOPOIIHX» .5KOCHCTEM, CTAHOBHUTCA TaKOH e TIO-
Tpe6GHOCTBIO 0OlIecTBa, KaK NOTPe6GHOCTh B MNHLLE, SHEPTHH H T. M.

Mubl monpo6HO OCTaHOBHJIUCH Ha 3TOM BONpOCE, MOCKOJBKY TOJb-
KO sfIBHOE NPUHATHe aHTPOIOLEHTPH3MA MC3BOJSET NMpeAMETHO pe-
IIHTb BOTPOC O HOpMe 3KOcHCTeM. LleHHOCTHas KaTeropus HOPMBL
TOJIBKO TOTJa CTAHOBHUTCS Ba*KHHIM HHCTPYMEHTOM, KOTJa MBI NpH-
3HaeM BO3MOXHBIM <«...BTOPXE€HHE...CyObeKTa U HEBO3MOMKHOCTh.
ero saumuHanuu» (Kusmenko, Ilataunwm, 1981, c. 230).

PaccmMaTpuBaeMoe NMOHHMaHHe HOPDMBL He OTJIHUaeTCS OT HHXKe-
HepHOro noaxonaa K uckyccrBeHHnM cuctemaM. ITo H. C. Crpora-
HoBy (1981), «cmenyer cmepBa cpOpMyJIHPOBATb, KaKHM JOJKEH
ObITH BOJOEM, a 3aTeM — KaK 3TOTO JOCTHIHYTb» (c. 17).

Takoe TOHHMaHHe BBI3HIBAET ONpeJeJeHHble BO3PaXKEHHS.
B vacthocru, JI. M. MawmonrtoBa (1985) BrIpaxkaer Hecorjacue
¢ kouuenuueir H. C. Crporanosa caenyiomum o6pasoM «..ecau
PYKOBOJACTBOBATLCA TOJBKO 3THM MPHHIMIIOM, MOXKHO NPHBECTH K
«HOpMe» BCe BOJOEMH, W OHM OyIyT HMeTb OIHH THIN, 3aJaHHHIA
uyesoBeKOM, PallHOHabHOE e TPUPOIONOJbL30BaHHE NpPEANoJaraer
Pa3syMHOE, OCTOPOXKHO€ BMeIIATeJbCTBO, 6e3 HapyLIeHHs ecTecT-
BEHHBIX mpoleccoB» (c. 87).

JlaHHBI# KOHTpapryMeHT BCKDbIBaeT OINpefiesieHHOe NPOTHBOpeE-
ude, CBA3aHHOE C Pa3HbBIMH TPOCTPAHCTBEHHBIMH MaclTabamu.
Hopma BobllllecTosIero ypOBHS OpraHH3alHH ONpele/seT HOpMY
AJis HU3MmUX ypoBHel. [ToaToMy Heo6xoIuM yueT BJHSIHHA H3MeHe-
HHii 6GHOreolleHO30B YEJOBEKOM B CBOHX LEJAAX Ha COCTOSTHHE BCel
6unocephl.

O61menpu3HaHHO, YTO CYLIECTBYIOIlee COCTOsIHHEe 6Hocdephl BO3-
MOKHO JIHIIb B JOBOJBHO Y3KHUX Tpefesnax NoOaJbHBIX mapaMeT-
poB. Heo6xomuMocts ynepxauus ¢u3HYeCKHX NapameTpoB OHO-
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ceppl B KECTKHX TIpaHHUAX HaKJaAblBaeT OrPaHHYEHHs Ha ee
6HOJIOTHYECKHE MapaMeTphl: A/ OGHocdeprl CyLleCTBYIOT Mepa JiecH-
CTOCTH, Mepa HAaCHIIIEHHOCTH XKHBEIM BelliecTBoM H T. 4. (Peno-
peuko, Pefimepc, 1983). Ho 310 HHKaK He oO3Hauaer, 4TO HHXKe-
HepHOe TOHHMaHHe HOPMBI AOJXKHO GHITb oTGpoureHo. Kak oTme-
yaer b. C. ®nefimiman (1981), «onTHMaJbHOCTL ylpaBJeHHs1 OHO-
IIeHO30M AOJI2KHA NIOHHMAaThCS HE TOJIBKO C NO3HIHH YeJOoBeuecTBa,
HO H ¢ No3uuHi Bceli O6Hocdephbl, BKJ0OYAKOLIEH YeJOBEYECTBO»
(c. 272). HUnXKeHepHOe MOHHMAaHHe HOPMBI ONpejensieT H MPHHUHI
«BApHAHTHOCTH»: [JJs pa3HBIX CHTyallHH# TNPHPOAONOJb30BAHHA H
pa3HbIX Liesell HOpMBL OYAYT pa3HUHHI

Takum ob6pasom, obiiee peliedne npobGJjaeMbl HOPMBI W MMaTo-
JIOTHH 3KOCHCTEM BHAMTCS CJELYIOLIHM 06pa3oM: 4esOBeK HCXOAA
H3 CBOHMX MNoTpebHOCTel ¢GOpMHpyeT KJIacC CHCTEM, KOTOpble OH
CUMTAeT <«XOPOILUHMH», T.€. IOJHOCTbIO YAOBJETBOPAIOIIUMH 3TH
norpebnoctu. Has pasHeix uesell xopownmu 6yAyT pas3Hble CH-
CTeMH. 3aTeM olpejesseTcss Mepa 3TOro KJjacca, T.€. TPaHHLUH
KOJIHYeCTBEHHHIX H3MeHeHHH NapaMeTpOB, NPH KOTOPHIX CHCTeMa
ocTaeTcss B 9TOM KJacce (ee KaueCTBO He H&MeHseTcs). ITa Mepa
H eCTb HOPMAa CHCTEMHBI.

[Ipouecc ¢popMHpPOBAHUS HOPMBI — HTEPALHOHHBIH: NOHHUMaHHE
ee Bce 6oJiee KOHKDETH3HpPYeTCS ¢ KaKIbIM HOBBIM IIaroM IpH-
6auxenuss. MsHauanbHo HopMa MoOKeT OBITL ONpejeseHa JHUIb.
B HauboJjee obuieM BHUIe U Oogblie 0 Hefi HHYEro He MOXKeT OLITh
usBectHo. Ha mepBoii cTymeHHM uTepaluu KjaacCc HOPMAJIBHBIX CO--
CTOSIHHH (HOPMHpPYeTCsl SKCIepTaMH-3KOJOTaMH, aCCHMHJIHDYIOLIHMHU
KaK HayvHble BO33peHHs, TaK M JKOHOMHYECKHe H 3CTeTHYecKHe
B3rJISIABI M NMOTPEOGHOCTH HacejJeHHs OaHHoro peruoHa, Ha mocue-
NVIOUIHX 3Tanax HTepaliH INPOUCXOASAT HHCTPYMEHTAJbHBIE H3Me-
peHHMs, MNPHBOASILIIHE K CYXEHHIO KJjacca HOPMAaJbHBIX COCTOSIHHH
H CTPOrOMY OINHCAHHIO CTPYKTYPH M (GYHKUHOHHPOBAHHA <«XOPO-
wux» skocucreM. Cuaenymoolllas CTajJHs CBf3aHa C ONpeleseHHEM
rpaHUl, HOPMAJBbHOTO COCTOSIHHA (T. €. Mepbl CHCTEMEI), YTO MOXKET
OCYIIECTBJATLCA MpPH PerucTpallud H3MEHEeHHH SKOCHCTEMHl B Tpa-
aueHre Harpysku. Besen 3a A, . ApmanHgoM (DKOCHCTEMBL..,
1989) MOXHO NMpPHHSTH, YTO KaueCTBEHHble H3MeHEeHHS HAUYHHAIOTCS
TOTIa, KOrZa IpPOUCXOJHT H3MeHeHHe 4YHCJa 3JEMEHTOB CHCTEMBI,
331 aHHBIX NPH ee OMUCAHHU, MJIH CBSI3eH MEX]y 3JIeMEeHTaMH.

Uro6bl u3bexkaTh HeACHOCTeH, BAXKHO MOJUEPKHYTH CJeayloliee.
B npuHuHMNe NMOHATHE HOPMBI O/ IKOCHCTEMBI HE HMMEET CMBICJa.
OHo ompaBnaHHO AJs1 APYroro OGBEKTa — SKOCHCTEMBI, OlleHHBae-
MO 4YeJIOBEKOM, T. €. IPAMO HJIH KOCBEHHO BOBJIEUEHHOH B CYGBEKT-
o6beKTHHe OoTHouwleHHdA. IlosTOMy Be3sme, Tle TOBOPHTCH O HOpMe
35KOCHCTEeMBI, MMeeTCcsl B BHJAY 3KOCHCTEMa B [aHHOM aclleKTe.

1.2. KPUTEPHH HOPMbI 3KOCHCTEM

Uro6el nepeBecTH o6llee ompeneseHHe HOPMBI HAa H3bIK KOH-
KpeTHbIX 3KOJIOTHUECKHX HCC/JAefOBAHHH, HAJ0 YKa3aTb MNPH3HAKH,
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OpH KOTOPBIX 3KOCHCTeMa HOpMAaJbHa, HJIH (IPHHUMAas [JaHHOE
Bblllle OINpejeJeHHe HOPMBbI) IPH3HAKH <XOpOUIeH» 3KOCHCTEMBI.

Bonpoc o KpuTepHSX HOPMAJbHOCTH COCTOSIHHS H (DYHKIHOHH-
POBAHHs 3KOCHCTEM OUYeHb BaxKeH JIJs 3KOJOTHYECKOTO HODMHPO-
BaHHs, OCKOJbKY OH TeCHeHIIHM o6pa30M cBfi3aH ¢ BHIGOpOM napa-
METPOB OnHCaHHsa O6uOTHl, Uallle BCero OCHOBAHHUS [JIS BBOJAA KDH-
TEpHEB Be€CbMa IPOH3BOJLHBEL — aBTOPHI NpeAJaraloT HX Kak ¢op-
MaJM3alHI0 HHTYUTHBHOrO TOHHMaHHg Bompoca. Ilpu Bcelt cy6Om-
€KTHBHOCTH MHEHHH PAa3HBIX aBTOPOB, OHH MOTryT OBITh HCHOJIB30-
BaHBl KaK cBoeo6pasHasg BLIOOpKA 3KCIEPTHBIX OLEHOK (IpHueM
OoYeHb BLICOKOKBaJHGHUHPOBaHHBIX 3Kcrneptos!). Ilpu sToM ueM
60.1bllle YHCJIO SKCIEpPTOB, TeM OJiHXKe KOHEYHBIH pe3yJbTaT K HC-
THHHOMY.

PaccMoTpum BBI/{BHTa BIIHECH KPHTEpUH  HODMAJILHOCTH.
A. II. Jlepnu (1988) npuBes mepedeHb NpeAJaraBIIHXCS Xapakre-
DUCTHK 3KOocHcTeM (lle/leBhIX (PYHKIHE), Ha 3KCTPEMH3ALHIO KOTO-
pHIX HampapJeHo (PYHKIHOHHPOBaHHe CHCTeMBl. B HOpMaJbHO# (T. e.
«xopolefi») KOCHCTeMe 3TH IapaMeTphl LOCTHTAIOT 3KCTpeMyMa
(MakcHMyMa HJAH MHHHMyMa). 3TO cJeLyIOLiHe XapaKTepPHCTHKH
(ccbliKH Ha aBTOpPOB cozep:arca B pabore A. I1. Jlepuua (1988)):
1) 6uomacca, npouzBoAuMasi COOOIIECTBOM Ha €AMHHILY MOIJIOLIEH-
HOI 3Hepruy; 2) oburas 6MoMacca coobulecTBa; 3) o6lLias YHCJeEH-
HOCTh COOOMIEeCTBA — ITOKAa3aTeNb 3KCHAHCHH DA3MHOMXEHHUS MOMmy-
asiuuit; 4) cyMMapHBIA TIOTOK 3HEPTHH depes 3KOCHCTeMY; D) CKo-
pOCTL TIPOTEKaHHS SHEpPrHM uepe3 3KOocHCTeMy; 6) BeJHYHHA
HCIONb3yeMoro coobuiecTsoM cyOCcTpaTHOro pecypca; 7) IPOAYK-
THBHOCTb; 8) yzesabHasg CKOPOCTb pOCTA- MPOAYKUHH; 9) 3Heprus,
Hayuwiasi Ha penpoXykKuuio; 10) penpoLyKTHBHBIH IOTeHUHAJ COO06-
wectBa; 11) 6uomacca moToMcrBa 0cQ6H; 12) npHCIOCO6JIEHHOCTD
ocobell Kak GyHKuus HX Ko3(hduuHeHTOB pasMHoxeHus; 13) nap-
BUHOBCKasi IPHCIOcOOJeHHOCTh BHJOB; 14) aHajor (H3HYecKoro
NeHcTBHA AJd9 OHOJOTHYECKHX CHCTeM; 15) MJIOTHOCTL YNAKOBKH
9KOJIOTHYECKHX HHII B cooluiecTBe; 16) aHajor mpou3BeleHHS Tep-
MOJAMHAMHYECKOH 3HTPOHHH HA TeMmmepaTypy; 17) >HTpomus BHIO-
BOH CTpYKTYpH coobuiecrBa (BumoBoe Goratctso). He Bce mpexn-
JIOXKEHHBIE XaPAKTEPHCTHKH MOTYT GBIThb HCIIOJNbL3OBAHBI B KOHKpeT-
HBIX pafoTax, Tak KakK IJ5 HEKOTODBIX OTCYTCTBYIOT KOHCTPYKTHB-
Hble IIyTH H3MepeHHs (HAIpHMep NPHCHIOCOGJEHHOCTH, SHTPONHH
M Ip.).

B pamkax ofcyxIaeHHss mnpob6JeMbl HOPMBI  3KOCHCTEM
C. C. IIsapu (1976) BbiaABHraa HATh NPH3HAKOB «XOpoLIero» GHo-
reoleHo3a.

1. BuoMacca Bcex OCHOBHBIX 3BEHbEB TPOPHUECKHX Lemel 60Jib-
mas u 6e3 peskoro mpeobJgafaHust GpUTOMACCH HajJ 300Maccoil, UTo
LOJXKHO oO6ecHeuydTb CHHTe3 MAaKCHMAJBHOTO KOJHYECTBA KHCJO-
polla, MaKCHMaJbHOE CBSI3bIBAHHE YIVIEKHUCJOrO rasa, MaKCHMaJb-
HOe 3amacaHHe HePrHU COJHEYHOTO H3JyyeHHst B OMOKOCHBIX Cpe-
Aax M CHHTe3 OOJBIIOrO KOJIHYeCTBA NPOAYKTOB PaCTHUTENBLHOTO H
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JKHBOTHOTO ITPOHCXOXKAEHHS HJf YAOBJETBOPDEHHH NOTpebHOCTEMHR
HaceJIeHHs,

2. Boabuioii 6uoMacce cooTBeTCTBYeT 60Jblias MPOLYKTHBHOCTD.,
D10 cO3LaeT MPeANOChLIKH AJs1 OBICTPOH KOMIeHCAHH BO3MOXHBIX
norepb GHOMACCH Ha OTHAEJNbHHIX TPOPHUECKHX YPOBHSAX B pe3yJb-
TaTe CJAY4YaHHBIX HJH 3aKOHOMeDHBIX BHELIHHX BO3JeHCTBHH.

3. CTpyKTypa CHCTEMBl B LEJOM H Pa3sHOPORZHOCTb OTAEJNbHHX
Tpo(HyeCcKHX ypoBHeH o0ecleuyHBaIOT BBHICOKYIO CTabOHJABHOCTb GHO-
reoleHo3a B UIHPOKOM [Hamna3oHe BHellHHX ycnaoBuil. Ilommepixka-
Hie GHOTeolleHO3a B COCTOSIHHH JHHAMHYECKOTO paBHOBecHsl 06ec-
neyHBaeT COCTOSIHHE T'OMEOCTa3a HeXHBHIX COCTAaBJSAKIINX O6HOreo-
IleH03a, B TOM YHCJe THAPOJOrHYeCKOro pexKHMa TEePPHTOPHH H
rasoBOro cocTaBa aTMochepsl.

4. O6MeH BellecTBa M 3HEPTHH NpPOTEKAeT ¢ GOJBbLIOH CKOPOCTBIO.
Ilponeccn penykuuu obecneyHBalOT BOBJeyeHHe B OHOreoLeHOTH-
YeCKHH KpyroBOpOT BCel mpoayuHpyemoii 6HoreoneHo3oM GHOMAcChI
B TeYeHHWe HEeMHOrHX TOJOBHIX LHKJIOB, 4YTO OOYCJOBJMBAEeT U MakK-
CHMaJIbHYI0 CKOPOCTb CAMOOYHIIEHHS.

5. Crnoco6HoCTb K OBICTPOH aganTHBHOH NepecTpoike NpH Bek-
TOPH30BAHHOM H3MEeHEeHHH BHellIHeH cpelbl.

HaHHBle MIeH NOJYYHIM JajibHeiiliiee pa3sBHTHE M KOHKpeTH3a-
nui. Tak, B. B. Byrpoeckum ¢ coasTopamu (1984, 1986) 6muio
NpeiJOXKeHO HCIOJb30BaTh MOKa3aTelb «O6HOCHepHOro moTeHIHaaa»,
npeacraBasiioniero co60il Npou3BeleHHe INPOAYKHHM Ha NpPOAYK-
THBHOCTL (cM. pasgen 4.1). O. A. Jlykeauos (1990) nomosHu
paccMOTpeHHBle MNATH INPH3HAKOB ciaelywomuMmu: 1) gocratouHo
Gosbliasi CTelleHb BHIPABHEHHOCTH BHJOBOH CTPYKTYPHI coobliecTBa
(HampuMep, COOTBETCTBHe paclpeleseHHs BUIOBBIX OOMJHH JoOr-
HOpMAJILHOMY pacnpefiejiennio IIpecToHa, a He TreOMeTPHUECKOMY
pacnpenenenuo Motomypsl); 2) AoMuHHpOBaHHe K-cTpaTeros Haxk
R-crpateramu; 3) MaJible 3HaueHHsS MOACTHJIOYHO-ONAJOYHOIO KO3(-
dunuenta, uto obecneunBaeTcsi OOJBIIOH CKOPOCTbIO JAeCTPYKUHH
(konkperusanus uereeproro npusHaka C. C. IlIsapua); 4) 6oab-
asg TOJUIMHA OMOTeHHBIX NOYBEHHBIX T'OPH30HTOB, 6OJbllasi CKO-
pocTh mouyBooOpa3oBaHHA M BBICOKAas OHOJIOTHYECKass aKTHBHOCTb
nouBwl (yrouneHue nepporo nmpusHaka C. C. Illeapna, Tak kak 3tu
CBOHCTBA B 3HAUHTEJBHOH CTeNMeHH OMNpPeleJsiOT NPOAYKTHBHOCTH
3KOCHCTEMBI) .

ITo M. M. KamuinsnoBy (1983), npusHakoM HOpPMaJIbHOCTH 3KO-
CHCTEMBI fBJSIETCS XOpolllee pa3BHUTHe NepBHYHOH (macTOMILHOH)
CeTH BhHIENAHHS U ee NOMHHHPOBAaHHe HaJ CeThbIO Pa3JjOXeHHS; KpH-
TepHeM MAaTOJIOTHUYHOCTH KPYrOBOPOTA BHICTYNAeT HaJH4He TO.IbKO
CETH Pa3JIOXKeHHS.

Ilotpe6HocTs, B (OPMYJHPOBKE KPHTEpPHeB HOPMAJBHOCTH BO3-
HUKAaeT TIpH KOHCTPYHPOBAHHH HCKYCCTBEHHBIX 3KOCHCTEM, IIO-
CKOJIBKY B JaHHOM cJydyae KPHUTEPHH BHICTYNAIOT HeNOCpeICTBEHHO
yacThio ympapasiouux peuwenuii. I[To B. B. Ilnothukoy (1986),
OCHOBHBIe I€JH 4YeJOBEKa MPH CO3JLaHHH HCKYCCTBEHHBIX OHOreo-
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1UEHO30B — MAKCHMaJjlbHasl UYHCTash TNPOAYKUHS M MaKCHMaJibHas
ycrouuBocTh. OcoObIll aKIeHT genaeTcss Ha mociefHem: «YesnoBek
Bce Yallle BBIHYXJeH NMpuGeraTb K CO3AAaHHI0 HMEHHO YCTOHYMBBHIX
‘6HOrepIleHO30B, HHOK pa3 mnpeHebperass HX MPOYHMH IOJE3HBIMH
cBofictBaMu» (c. 50). Ha HeZOCTAaTOYHOCTh €JHHCTBEHHOI'O KpHTe-
pHA MAKCHMAaJibHOH NPOAYKUMM NIPH VJYUYIIEHHH ecTeCTBeHHBIX J1y-
ros ykasbiBaer A. B. A6paMuyk (1988): Heo6x0qHMO NOCTHXKEHHE
He MaKCHMAaJbHOH, a MOTEHIHAJbHOH MPOAYKTHBHOCTH, PH KOTOPOH
3a cueT BepTHKAJbHOH AHM(pdepeHUHAUHH TPABOCTOA IOJHee HC-
MOJIb3YIOTCSA Pecypchl MeCTOOOHTAHHS H GHOLEHO3 CTAHOBUTCSH YCTOH-
YHBBIM. YueT YCTOHYHBOCTH HeOOGXOAHMM MpH CO3[JaHHH ONTHMAaJb-
HblX arpogutonenosoB (I'ponsunckuit u ap., 1989).

HeonHokpaTHO B KauecTBe KpHTepUS HOPMAaJbHOCTH MpefJa-
rajliCch COOTBETCTBHE pacHpejlesieHHsi MPH3HAKA HOPDMaJIbHOMY HJIH
Jor-HopMaJabHoMy 3akony (I'poasunckuii, 1988; Ilysauenko, 1990;
‘®enopos, 1976, 1977; u 1p.) ¥ BHITEKAaIOIUIHEe H3 3TOr0 NOKAa3aTeJH
aCHMMETDHH, 3Kcllecca, OTHOIUEHHS CpejHero apH(pMeTHYeCKOro
K cpejHeMy reoMerpuyeckoMy d T. A. OQHAaKO 3TO CJHIIKOM MIHPO-
Kasi 3KCTPAaNOJISILHA YacTHBIX CJydaeB B OOIIYI0 3aKOHOMEPHOCTb
(monpo6Hee cM. pasiea 4.3).

AHnanu3 npemJIoXKeHHBIX NMOAXOAOB NO3BOJISIeT BBIAENHTb TPH OC-
HOBHBble NPH3HAKa, KOTOphle Yallle Bcero (UIypHPYIOT B KayecTBe
KpHTepHEB XOpOILUero KauecTBa 3KOCHCTeMH: 1) GoJbllas NPOAYK-
THBHOCTb H NPOAYKIHA; 2) pa3HooOpa3Hasi NPOJYKIHS HeoGXOIH-
MOro KadecTBa; 3) BbICOKAsi YCTOHUHBOCTb 3KOCHCTeMBI K CylIecT-
BYIOLIHM H MOTeHUHaJbHBIM BO3MYIEHHSM.

3tH ofliue («MepBHYHble») NpPH3HAKM NMPH KOHKPETH3aLHH MO-
TYT NOPOXJAAaThb YacTHble («BTOpHUHble»). B HaubGosbliell cremeHu
3TO Kacaercs YCTOHUHBOCTH 3KOoCHCTeMbl. IIpsiMOe ee u3MepeHHe
Yallle BCero Hepeajii3yeMO Ha MpPAaKTHKe, XOTH TaKWe TONBITKH H
npeanpuHuMalorcs (Mapasnb, 1984; MouceenkoBa, 1989; Ilysa-
venko, 1990; denopos u ap., 1982; u nap.). IlostoMy oHO 3aMe-
HSIeTCA <«HHIHKATOpAMH» — NPH3HAKAMH, INPH KOTOPHIX CHCTEMa
06BIYHO yCTOMUHBa. DTo, HalpuMep, O0Jbllass MOUIHOCTb IIOUBEH-
HBIX TODH30HTOB, Xopowas AH(depeHUHaluss TpopHUecKOH H TaK-
COHOMHYECKOH CTPYKTYpH, O0Jjbllasg CKOPOCTb JAeCTPYKIHOHHBIX
npoieccoB H T. 4. PakTuuecKu J1060#i BaXKHBIH NMPH3HAK, Xapakre-
PH3YIOIIHH HETPOHYTYIO 3KOCHCTEMY, MOXKET pAacCMAaTPHBATbCH KakK
HHJHKATOp YCTOHYHBOCTH.

Takum oOpa3oM, HOpMaJbHas (MOHHMAaeMasi KaK <«XOpOIHasi»)
3KOCHCTEeMa — 3TO 3KOCHCTEMa ¢ MaKCHMaJbHOH M pa3Hoo6pasHOH
OpOoAyKUHe#d (yAOBJETBOpSIOllell 3KOHOMHUECKHE H 3CTETHUYECKHE
TIOTPeGHOCTH UYeJiIOBeKa), CYUIECTBYIOL[As HEOTPAHHYEHHO [0JII0
B H3MeHswolleHcss cpeae. [laHHBle KpHTepHH MOpPOKAalT Habop
KOHKPEeTHBIX ITIPH3HAKOB, MHOJJieXalllHX perHcTpallii B HATYPHHIX
Habaogenusax. OH paccMOTpeH B CIeLYIOLIEM pa3lelie.

32



1.3. NAPAMETPbl 3KOCHCTEM, NOMJIEXXAILUE PErHCTPALIHHU
NPH 3KOJ/JIOrH4ECKOM HOPMHPOBAHHH

Bonpoc o kpuTepHsix BbI6Opa NapaMeTPOB OMHCAHHSI 3KOCHCTEM
cnelHabHO oOCyXjJaeTcs He 4acTO W OOBIMHO He 3aTparuBaeTrcs
B Pa3JHYHBIX NIPOrpaMMax 3KOJOTHYECKOTO MOHHTODHHIA, H3YyUeHHS
6uoreolieHo30B u T.A. Hanpumep, kak ormeuaer B. [l. JlonaTtuu
(1988), cymecrtByomnas nporpaMma OGHOreoOLleHOJOTHUECKHX HCCJIe-
JOBAHUH <«...B CYUIHOCTH COCTOUT H3 20 OTJe/NbHBIX NpPOrpPaMM, He
CBSI3aHHBIX B elMHOe llesioe. HeBO3MOXKHO NpeacTaBUTh, KAK MOXKHO
VMECTHTb BCe 3TH HCCJIeJOBaHHUs Ha TEPPUTOPHH OAHOro O6HOreo- .
ueHosa» (c. 27). B pesyabTaTe B KOHKPETHBIX HCCJEI0BaHHSAX Napa-
MEeTPBl OIIHCAHHS OOLIYHO BHIOMDAIOTCS NPOH3BOJBHO (HCXOASl H3
TPaAULHUA, TeXHHUYeCKHX BO3MOXKHOCTeH H T.A.). OueBUAHO, UTO
JAHHBIH MOAXOL — He CaMblii ONTHMAJbHBIA. '

PaccMoTpuM BBIABHTABLIHeCS KPHUTepHH BHIGOpa HapaMeTpOB.
B pa6ote K. A. Kypkuna (1980) nompo6uo o6cyxaeHa npobaeMa
mapaMeTpHuecKoro omucaHusi 6uoreoieHosa. CxeMa BH6Opa mapa-
METPOB COCTOHT M3 JIBYX 3TanoB. Ha nepBoM — cTpaTerdueckom —
HUCXOAs U3 LeJNH HCCJeIOBAaHHUS CTPOHTCA MOJeJb IIpollecca W OIpe-
IeNsIl0Tcsl NapaMeTpHUecKHe XapaKTeDHCTHKH, He0OXOAHUMHE nJs
HOCTPOEHHs 3TOH MojeddH. Ha BTOpOM — TaKTHUYeCKOM — OIpeje-
Js10Tcs HauboJsiee palHOHaJbHBEIE crOCOOBI MOJY4YeHHUst TpebOyeMBIX
nmapaMeTpHUECKHUX XapaKTepPHUCTHK, [JIsI Yero IMpOBOAUTCA OTGOp
ONTHMAaJbHLHIX NapaMeTpoB. ABTOp HpejJaraerT HeCKOJbKO IIPHH-
LHHO0B BLIGOpA.

I. TlpMHUMO UEJOCTHOCTH: [Jsi HHTerpaJjbHbBIX XapaKTEePHCTHK
HeoOX0AHMO MCKaTh CIIOCOOBI HX 1€JOCTHOK OLIEHKH, a He MOoJyyYaThb
HocJeHue NyTeM CyMMHPOBaHHS.

2. TIpeamouteHHe HeOGXOLMMO OTHaBaTh TaKHM IlapaMeTpaM,
H3MepeHHe KOTODHX He TpebyeT paspylieHHs 06beKTOB.

3. XapakTepHOoe BpeMs H3MeHeHHS NlapaMeTpPOB JOJXKHO COB-
najaTh ¢ XapaKTepHbBIM BpeMeHeM IIPOlleCcCOB.

4. TTapamerp nosxkeH OBITh *eCTKO (QYHKIHOHAJBHO CBfI3aH
¢ XapaKTepH3yeMbIM NPOLLECCOM.

5. IlpuHuuMn ¢GyHKUHOHANBHOH H30OMETPHYHOCTH: <«MacwTab»
mapaMeTpa J0JXKE€H COOTBETCTBOBaThb «Maclutabys mpolecca (Ha-
HpUMeD, s OLeHKH fAeficTBUs (HTO(AroB, MOBPEKAAIOUIHX TOYKH
poCTa pacTeHHil, HapaMeTpOM MAOJXKHa CJAYXHTb HX YHCIEHHOCTb,
a He 6uoMacca).

B. H. Tpojumos (1990) BmaBuraer cieiyoline TpeGOBaHHS
K nepeMeHHHM. IlapaMerp mosxeH: 1) OTHOCHTbCA K Ipoueccam
C TOMEeOCTaTHYeCKHM MEeXaHH3MOM peryJHpPOBaHHsA; 2) JaBaTb
HecreuH(pHUECKHH OTKJIHK Ha pa3Hble (pakTophl; 3) AaBaTb OTKJHK,
CyLIeCTBEHHO MpeBBILUAIOLHH NPHPOAHHH (PoH; 4) obJanaTrb MHHH-
MaJIbHbIM BpeMeHeM (OpMHDPOBAHHS OTKJIHKA; D) MPOAOJAKHTENbHO
(HUKCcHpPOBATh OTKJIHK H He Tpe6OBaTh AJHUTEJbHOTO BPeMEHH [Js
€ro uaMepeHHus; 6) HeCJ0XKHO H HeJOPOTO H3MepAThCH.
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Ilo B. [. ®enopoBy (1976, 1977), napameTpul ROJXKHE: 1) oOT-
HOCHTBCSI K IIpolleccaM C FOMeOCTaTHYeCKHM MeXaHH3MOM peryJs-
LIHH; 2) paBaTh HecnenudpHYeCKHH OTKJUK; 3) GbITh HHTETpPaJbHHIMH
XapaKTepHCTHKAaMH,

Kak BHIHO, KpHTepHH, mnpejaJaraeMble pa3HHMH aBTODAaMH,
CYLIeCTBEHHO NepeceKaloTcs. B To e BpeMsi OHM B OCHOBHOM Kaca-
IoTcsl BHI6Opa MapaMeTpoB 1JiA HeJefl «OOBIYHOH» 3IKOJIOTHH, T. €.
IJs1 MaKCHMaJbHO TIOJIHOTO ONHCAHHS IIPOIECCOB B 3KOCHCTEME.
DKoJorHYecKoe HOPMHPOBaHHe Npexjae Bcero TpeGyeT aKCHOJOTH-
yecKoro akueHta. Mcxomssi u3 3Toro kKpurepueMm BhIGOpa moKasaTte-
Jell MoxeT GHTb POJb KOMIOHEeHTa: 1) B KpyroBOpOTe BellecTBa —
S5HEPrHH M B NOAJEDPXKAHUH YCTOHYHBOCTH IKOCHCTEMH; 2) B OCY-
IIeCTBJEHHH BKJIaZa B (YHKIHOHHDOBaHHe 3KocHcTeM G6ojee BHI-
COKOro paHra; 3) B BBIIOJHEHHH 3KOCHCTEMOH COLHAaJbHO-3KOHO-
MHYECKHX U 3CTeTHYeCKHX OYHKIHHA;, 4) a TakXKe BBICOKAas YYBCTBH-
TeJBHOCTb, HaJEXKHOCTh H MaJloe XapaKTepHOe BpeMs pearHpoBa-
HUS Ha JeHCTBHE TEXHOTEHHBIX (PaKTOPOB.

B paccMaTpuBaeMOM aKCHOJIOTHYECKOM achekre MpeaCTaBJisi-
eTcsl HesecooOpa3HbIM pa3fesNuTh BCce MHOXKECTBO NOKasaTteseil Ha
JlBe HepaBHO3HAYHHe TPYNNE. B mepByi0 BK/IIOYAIOTCS NOKa3aTeJH,
YAOBJIETBOpSAIOIIHE, MO KpalHell Mepe, OJHOMY H3 IMEPBHIX Tpex
KpUTepHEB (HA30BeM HX OCHOBHHIE), BO BTODPYIO — Y/JOBJIETBOPSIO-
Ijde TOJNbKO YeTBepTOMY KpHTepHIO (0003HAaUYHM HX KaK KoppeJs-
TUBHBIe). Pasnuuus MeXay 3THMH JABYMs TCpYNNaMH Kacalorcs
HHTepIpeTaluH Habaloparomuxcs U3MeHeHHH. M3MeHeHHs mepBHIX
MOTYT ORITb HENOCPEJCTBEHHO HHTEpPIPETHPOBAHH B IEHHOCTHHX
LIKaJnaxX, BTOPBIX — HeT. IIpyrHMH cJIOBaMH, eCJH H3MeHsleTCs OC-
HOBHOH MOKa3aTesib, MOXHO HENOCPeJACTBEHHO CKa3aTh, IJIOXO 3TO
HJIH XOopoulo. B oTHOWIEHHH Ke KOPPENSITHBHBIX NEePEeMEeHHBIX TAKOTO
3aKJIOYeHHs chenarth Heab3sl. Ho KoppensiTHBHBle NepeMeHHble MO-
rytr OHITh ONEpEXAIONIHMH HHJAHKAaTOpaMH, T. €. CBHAETEJbCTBOBAaTH
06 H3MeHEeHHH OCHOBHHIX apaMeTpoB B OynylieM *.

Unes o HepaBHO3HAYHOCTH NepeMEeHHBIX, XOTSl H BhI3BIBaKOLLad,
BEPOSITHO, HEKOTOpOe BHYTpeHHee CONMPOTHBJIEHHE Y KJIACCHYECKHX
3KO0JIOTOB, B BHJle HAMEKOB HEOJHOKDATHO BbICKAa3bIBaJlaCh MHOTHMH
apropamu. Tak, C. A. Tlatun (1979) npeapnaran pasnuyath [Be
IPYIIB KPUTEPHEB TOKCHYHOCTH — OHOJIOTHUECKHe (CHHXKeHHE M.10-
IOBHTOCTH, YyBejuueHHe rubesHn H T.J.), T.€. OTBETCTBEHHBHIE 3a
«COXpaHHOCTL M OJaromosydue BHAOBHIX nomyaauuii» (c. 91), u
¢usuosoro-6uoxumuueckue. ITo B. A. Crapoctuny (1974, uut. no:
Kypkun, 1980), Heo6X0AHMO pa3JiHiaTh «CHCTEMHBIE» H «HECHCTEM-
HBIE€» XapaKTEPHCTHKH, T.e. HauboJiee CYIeCTBeHHble NMapaMeTphl,

* Jlas wJIOCTPALMK PA3/MYHA MeX/]y OCHOBHBIMH M KOPPEJATHBHLIMH mepe-
MEHHEIMH MOXHO . BOCNOJIb30BaThCH cielylouleft anajoruedr. Mspectno (cM., Ha-
npuMep, v A. K. Touacroro), yto BypAanaku He OTGPACHBAIOT TeHb H MPHYMOKH-
BaiotT. OCHOBHOH napamerp B JaHHOM CJyuae — TO, YTO OHH NbIOT KPOBb, a KOp-
pesIATHBHHE — TO, YTO OHH He OTGPACHBAIOT TeHb H NPOH3BOJAAT XapaKTepHHE
3BYKH.
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KOTOpBle CTaOHJH3HUDYIOTCA 3a CYET H3MEHEeHUS MeHee CYUIECTBEH-
HbeIX. AHajoruunbi#i cMuica npugaer B. M. Bacuaesuu (1977, uur.
no: Kypkun, 1980) «MHBapHaHTHBIM» M <«H3MEHUHBBIM» MapaMer-
paM. CxoaHble B3rasabl BblcKasbiBanuck M. A. Kpusoayukum
¢ coaBTopaMHu (1986a).

HMHTepecHO OTMeTHTB, YTO NpPHKJaAHAash SKOJOrdHs B paccMaTpH-
BaeMOM aclleKTe IOBTOPSIET HCTOPHIO INPOMBIIJIEHHOH TOKCHKOJO-
rud. B Havase pasBUTHA mocJedHel CyllecTBOBaJa TEHJEHLHS NpPH-
HHUMAaTb B KauecrBe NIPH3HAKa BPEAHOCTH J1060e HOCTOBEPHOE H3Me-
nHeHue Ji00px napamerpoB. Ho yxke B 30-e roant H. C. IlpaBaun
(1934) paspuBas NpelACTaBJleHHe O «THTHEHHYECKOH 3HAUMMOCTHY»
nokasateJieft nefictBus sinoB. Ilpn 3TOM He BCSIKOe OTKJIOHEHHE OT
HOPMEBI H He BCSIKOIO MOKasaTesss MOXeT cuHTaThcs BpeaHbiM. Cue-
JOBATeJbHO, He BCe IOKA3aTeJH MOrLYT OBITh HCIOJb30BAHBI AJSA
000CHOBaHHA NPOMHIAKTHYECKHX MEpDONDHATHH, a TOJBKO Te, KO-
Topble 06/1a1a10T «3HAYHMOCTbIO». AJbTEDHATHBHAS XK€ TOYKAa 3pe-
HHSI B CBOEM JIOTHYeCKOM 3aBepIIeHHH HPHBOJAUT K abCypaHBIM
BBIBOJAM O TOM, 4TO J106asi peaklusi Ha BHelllHee BO3AEHCTBHE
.eCcTb IIPH3HAK MNOBpeXaeHUs (B TOM YHCJE, HANpHMEp, H THIep-
TJIMKEMHs Iocje ynoTrpebJeHHSl cTaKaHa 4asl C CaxapoM).

Iloporos jJeficTBHS sila MOXKeT OBITB MHOIO — CTOJIBKO K€,
CKOJIbKO CHCTEM B OpPraHH3Me peardpyeT Ha BBeJeHHe TOKCHKAHTA.
ITostomy H. C. IlpaBaun (1934) u npennoxua oco60 BBLAEJHTH
HHTerpaJjibHble MOKa3aTeJH BO3AEHCTBHA — peaKUHH Ha VypOBHe
1leJIOCTHOTO OpraHuaMa, o6Jajfalolie «THTHEeHHYECKOH 3HauH-
MocTbiO», lIpuBeneM npuMepnl oOOCHOBaHHSI NMOKa3saTesel: CHHXKe-
HHe NMPOH3BOAHTEJNBHOCTH TPYAa — sIBJeHHe OOINECTBEHHO BpeLHOE;
CHHXKE€HHe BHHMAaHHSA — B YCJOBHSX IIPOH3BOJCTBA SIBJEHHE OIac-
HOe; CHHXX€HHe MBILIEYHOH paboTOCnOCOGHOCTH BeeT K CHHXKEHHIO
TIPOM3BOAUTENBHOCTH TpyAa. Kak BUIHM, akCHOJOTHUECKHH MOAXOJ
JAaeT pasjejeHHe NapaMeTpPOB Ha JBe IPYINB: OCHOBHBE, H3MeHe-
HHEe KOTOPBIX HEJONMYCTHMO, H BCIIOMOrAaTeJbHble, KOTOpble MOTYT
He IPHHHUMATBLCS BO BHHUMaHHe NPH perJaMeHTaluu. B nasnbHeiiniem
OCHOBHBle [apaMeTphl CTaJH CTOJb TPAJHMUHOHHBIMH, UYTO Jaxe
3a6bliHCh NPHHIHMIOB HX Bhigeaenus (Cadoukufi, Ymnanosa, 1975).
CX0ACTBO C MPHKJAAAHON 3KOJOrHel HECOMHEHHO, ¢ TOH JHIIbL pas-
HHIEH, UTO JleJleHHe NTepeMEeHHEIX Ha JBe TPYNIH B Hell elie He ¢TaJjlo
O6LLeNPHHSTHIM.

®opmupoBaHHe TlepeuyHell NepeMeHHBIX MOXKeT OBITb OCYIEeCT-
BJIEHO Ha OCHOBE CJEIYIOLUHX HCTOUHHKOB: 1) KOHIENTYaJbHO-
GanancoBble Moaead skocucteM (Basunesuy u Ap., 1986); 2) o6-
ofulennsi, Kacamolldecs peakKUHH OHOcHCTEM pasHbBIX pPaHIOB Ha
TexHoreHHble BosnelcTBus (Auekcees, 1990; Apmaux u ap., 1991;
Buounnukauus sarpsisHenui..., 1988; Bropxkenue..., 1983; 3ayroasb-
HOBa W Ap., 1992; Maprun, 1984; Muxaiinosa, 1990; Cannikos
u ap., 1985; Cmur, 1985; Coupun u ap., 1988; Crenanos, 1988;
Dkosoruyeckuii MOHUTOPHHI..., 1988; UepHenbkoBa, 1986, 1991,
Bormann, 1982); 3) cnucku mnepeMeHHBIX, HH(}OPMATHBHBIX AJA
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reocucTeMHoro Monuropunra (HMcakos u ap., 1986; IlpeaBapurenn-
Has HHCTPYKUHA..., 1985).

B HenaBHO Belllenuieli paboTe aBTOPCKOro KoJJjekTHBa u3 HH-
CTHTyTa OXpaHbl NPHPOAH H 3amnosBeaHoro gesa (OuLeHKa cocTos-
HHA..., 1992) naHbl aHHOTHpOBAHHBIE CIIHCKH NepeMeHHBIX, HHOP-
MaTHBHBIX IJIl 9KOJOIHYeCKOro HOPMHpPOBaHHA. TeM CaMHIM cylie-
CTBeHHO obJieryeHa Hawa 3ajavya. B To e BpeMs NpHBeIeHHHIE
CMHCKH He/b3sl NMpPH3HaTh HcYepnblBaloIlNMH. Kpome Toro, Ha Hx
($hOpMHpPOBaHHE HAJIOKHJ OTIEeYaTOK OMHIT paBoThl aBTOPOB, B OC-
HOBHOM He CBSI3aHHBIX C H3YYEHHEM TEXHOTEHHBIX 3arpsisHeHHH 3Ko-
CHCTEM.

[Ipouenypa pasgesyieHHss mepeMeHHBIX Ha [AB€ YKasaHHbie BHIlle
rpynnel MoxKeT OBITH OCYyLeCTBJeHAa NyTeM 3KCHEepPTHHIX OlIEHOK.
BcnoMoraTe/IbHYI0 pOJIb MOTYT MIpaTh UYHCJEHHblE 3KCMEPHMEHTHL
¢ KOHLENTyaJbHO-6aJaHCOBHIMH MOJEJSMH.

‘B HacTosllllee BpeMsl JJisi OCHOBHHIX THIIOB 3KOCHCTEM NOCTDOEHbI
TakHe MoJeJiH, (UKCHpYIOIHE COBpEeMEeHHBle TNPEACTABIEHHS O
CTPYKType H (GYHKIHOHHPOBAHHH co000llecTB. IT0 OGJOKH-KOMIO-
HEHThl (HJH «Jemo» JHEPTrHH) M CBSI3H MEXAY HHUMH (CO CKOpO-
ctaMu nepexonoB). Ilpu uHcaeHHBIX 3KclepHMeHTax (HeGo.blide
H3MEHEeHHSI CKODOCTell) MOJXHO BHISICHHTb CJeAylolllee: BO-IIePBHIX,
KaKHe H3 KOMIIOHEHTOB CHJbHee BCErO BJHSAIOT Ha BBIXOAHHE Mapa-
MeTpbl (HanmpuMep MPOAYKLHIO); BO-BTOPHIX, H3MeHeHHe (YHKIHO-
HHPOBAHHS KaKHX H3 KOMIIOHEHTOB CHJIbHEe BCEro TpaHC(hOpMHpYeT
«BHYTPEHHHH MHpP» 3KOCHCTeMBl (KapAHHAJNbHYIO H (YHKIHOHAJb-
Hylo cTpykTyph). TakuM o6pasoM BhlAensifoTc HaHGoJee 3Ha-
yuMble KoMMIoHeHThl. [lomo6uast mpoleaypa AJds  3KOCHCTEMBE
BolOXpaHuJHIlA Oulia peanuszoBaHa M. FO. ®denesoit u H. I1. He-
31uHBIM (1982).

B npumoxeHHH 1 Mbl IPHBOJAMM OPUEHTHPOBOYHEIE CIHCKH Nepe-
MEHHBIX [JIsi JIECHHIX, TPaBSHBIX M TYHIPOBBIX 3KocHcTeM. [lTon-
YyepKHEM, UTO OHH JeHCTBHTEJBHO JIHIIL ODHEHTHPOBOYHEIE H JOJ-
XHH YTOUHAITbCA B KOHKPETHBHIX ycCJ0BHAX. KaXab#i H3 KOMIO-
HeHTOB MO2KeT OBbITb ONHCAH HECKOJhKHMH PaBHO3HAYHBIMH NOKa-
3aTeJsIMH (TaKHe B3aMMO3aMeHsieMble M CHJBHO KOppeJHpyeMble
NOKAa3aTeJd NpHBeJdeHH B KBaJpaTHHIX cKoOKax). [lokasartesau pas-
HeceHB MO spycaM M (PyHKUHOHAJbLHBIM 6JokaMm. OueBHIOHO, YTO
CIIMCKH H3OBITOYHBI 1O YHCJAY MapaMeTPOB, HO 3TO MOKET CJAYXKHTb
rapaHTHell HaJeXXHOCTH pe3yJbTaTOB. B KOHKpeTHBIX HcCJeloBa-
HHAX KeJaTeJbHO, YTOGbl PErHCTPHPOBAJHCh, €CJIH HE BCe, TO, NO
KpaliHeli Mepe, GOJIBIIHHCTBO MOKasaTeJeil B KaxJaoM spyce (mo
CIUCKY OCHOBHBIX NMepeMeHHBIX). B cHHCKHM He BKJIOUYEHHB NepeMeH-
Hble, Kacamwllluecsl KPYMHBIX HPOMEICJIOBBIX, «KPaCHOKHHXHBIX® H
peiKHX BHAOB. DTO ONpefensieTCss TeM, YTO MHl paccMaTpHBaeM
npo6jeMy HOPMHPOBAHHSl HAa YPOBHe JIOKAJbHBIX 3KOCHCTeM. KoH-
KpeTHbBle METOLHKH H3MepeHHs NpHBELEHHBHIX B CIIHCKax IapaMer-
pOB He ONHCAHBI, MOCKOJBKY OOJIBIIHHCTBO H3 HHX JIeTKO HaHTH
B COOTBETCTBYIOLIHX pPYKOBOJACTBAX.
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IF'masa 2

NMPAKTHKA PETJIAMEHTALUH
NPHPOAONOJIb30OBAHNUA

PaccMOTPHUM KOHCIEKTHBHO CYLIECTBYIOLULYI0 Yy HAC B CTpPaHe H
3a py6eXoM CHCTEMY HOPMATHBOB, PErJaMEHTHPYIOIIHX OCHOBHEIE
BHAB NIPUPOJOIOJb30BAHHS.

2.1. 3APYBE)XHbBIA ONBIT

HcropHueckn C€J0XKHJIOCH TaK, YTC NMEPBbIE OYArd LHBHJIH3ALUHHK
BO3HHKJHK B 30HaX OTHOCHTEJBHOTO JedHLHTA BOAHBIX PECYPCOB.
Bona O6bnia mepBBIM JHMHTHDPYIOUIHM 3KOJOTHYECKHM (aKTOpPOM
pa3BHTHA ob6lecTBa. B 3TOf CBfA3H yxKe B APeBHHUX rOCyAapcTBax
Bauxuero Bocroka cdopMmHpoBasach pasBHTassh CHCTeEMa BOJO-
OXPaHHBIX HOPM M TNPaBHJ BeJEHHS XO3AHCTBEHHOH JeATEeNBHOCTH.

OpgHa 43 nepBHIX TMOMBITOK y4YeTa W perJaMeHTallHH BJHAHHSA
3arpsi3HEHUs BO3AyXa (AbIMAa TNPH CXKHIAHHH YIJs) HA KOMIOHEH-
Thl KHBOH mNpHpoAbl Oblna npeanpuHsata B 1661 r. BO BpemeHa
napcrBoBaHus kKoposs Uapasa Il, korpa 6bu1 ony6aHkoBaH namo-
gder [koHa DBesaKHAa, COAepKALIHH OMHCAHHE MOPAaXKEeHHOH pacTH-
TeJbHOCTH. B 3T0 Xe Bpems 6bliiM pa3paboTaHbl IpaBHJa HCIOJb-
30BaHMA YIJsi H KOHTPOJsI ero norpebjeHds. MHTepecHO OTMeTHTS,
YTO OCHOBHBIM PblY4aroM B PEryJHPOBAHHH 3THX BONPOCOB OHJI0 Ha-
aoroo6aoxenue (Tpewoy, 1988), xoTsi npuMeHAnHCh H ApPYyTHe
CaHKIHH, BIJIOTb 10 cMepTHOH Ka3uu (Bropxenue..., 1983).

B HoBOe BpeMs HAuaJso lLeJEHANMPaBJEHHO!N iHpoKoMaciiTaGHOR
JesATeNbHOCTH 10 CTaHAApPTH3alHH U HOPMHPOBAHHIO B 06J1aCTH OX-
paHbB OKpyKalouiedl cpeAB MoXeT OBITb AAaTHPOBAHO MNEPBOH IO-
JoBHHOH 70-X rojoB, KGrjaa Hadaaocb (HpOpMHPOBaHHE CTPYKTYp yn-
paBJeHHSI NPHPOJONOJIb30BAHHEM B PAa3BHTHIX TOCYAapCTBaX MHpa.
K nauaay 80-x rogoB yxe Gojgee 100 rocynapcTs HMesaH CrenHas -
3HpOBaHHbIEe NPHPONOOXpaHHble opraHbel. K 3sTOoMy Ke BpemeHH
MeXIYHapOAHBIMH YCHJHSMH Gblna moArotoBseHa BcemupHas crtpa-
TErHsl OXpPaHbl NPHPOAH, COAepxKalllass KOHKPeTHyIo HHGOpMaUHIo o
COCTOSIHHH 3KOJIOCHYECKOT'0 PABHOBECHS BO MHOTHX perHoHax MHpa
H DPEKOMEHJAUHH MO DeryJHPOBAaHHIO COLHONPHPOAHBIX CBA3eH.

Hapsaay ¢ oxpaHoit BoJ mepBOOYepeIHBIMH OGBEKTAMH OXPaHhI
CTaJH Jieca M HX KOMIIOHEHTbl — (pOHOBEIE H HCYe3alolllHe BH/BI
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pacTeHHA H JKHBOTHBHIX. PHTOTOKCHKOJOTaMH YCTAHOBJIEHB Ipe-
JeJIbHO AOMYyCTHMBIE KOHUEHTPAaUHH AJas HauboJjee pacnpoCTpaHeH-
HBIX 3arps3HAIOLIMX BellleCTB B BO3AyXe, MHOTHEe H3 KOTOPBIX OKa-
3aJIHCb HHXKe THTHeHHYecKHX peryamentoB B 20—50 pas (Bsso6ox,
1988; T'ynepuan, 1979; Cwmurt, 1985; ECE.., 1988; The air- qua-
lity..., 1986).

M3 pasputhix crpan 3amaza toavko CHIA u Kanana k Havaay
70-x romoB pacmoJsarajy 3HaYHTEJbHbBIMH TEPPHTOPHSIMH <«IHKOIi»
TipHpoAbl. Haa AanbHelillero ee COXpaHEHHS B 3THX CTpaHax Obljia
cpopMHpOBaHA KOHCEPBATHBHAS CTpaTerus, NpeanoJgaramoouas He-
06X0AMMOCTb MOJIHOTO HCKJ/IOUEHHS KAaKHX-JHGO aHTPOMOTeHHBIX
TpaHcopMaUHi Ha YaCTH HAUHOHAJBbHOH TeppHTOpHH. Bo MHorux
APYTHX CTpaHax /JeBCTBEHHas MNpHpOJAA AaBHO oOTcytcrByeT. [lo-
3TOMYy Tpe6OBaHHE O MOJHOM HEAONYLIEHHH AHTPOIOreHHOTO BO3-
AeHCTBHSA 3Jecb HeyMecTHO. B pesyabrate ynop caenaH He Ha
Mepax KOHCepBallHH, a4 Ha Mepax YJyYlIeHHss COCTOSIHHS JIECOB
Bcex Karteropuil. B pasBuBarmluxcsi CTpaHaxXx B HacToOsllee BpeMs
LIHPOKO NPOBOASITCS JECOBOCCTAHOBHTEJbHBIE PaGOTHI.

B uenoM MexayHapOAHBIH ONBIT perJaMeHTaluHd BO3AeHCTBUH
Ha Jeca OXBaThbiBAeT BECh CIIEKTP BO3MOXKHBIX BApPHAHTOB B3aHMO-
IeHCTBHSI 9KOHOMHYECKOTO PA3BHTHA H JIECHHIX 3KocHcreM. Ilpupo-
JOOXpAaHHbBEe MEepPH K Pa3HbIM IO CTE€NeHH HAapYyUIEHHOCTH TEppHTO-
PHAM NPHMEHSIOTCS pasJiHyHble: OT CTPOrOH KOHCEPBALHH OCTPOB-
KOB MNEepBO3JaHHOH mpupoab A0 (GOPMHPOBAHHA HCKYCCTBEHHbIX
1apKOB H CaJ0B HAa OTBajax.

K Hayany 70-x TOZOB B OCHOBHOM C(OPMHpOBaJaCh COBPEMEH-
Hasl cHCTeMa OXpaHseMbX Tepputopuii. BMmecre ¢ TeM crasa oue-
BHAHOH HeCOCTOSTEJNbHOCTb OTOXKJAECTBJIEHHS OXPaHbl IPHPOABl C
YCTAHOBJIEHHEM Ha YaCTH TEPPUTOPHH 3aMOBeJHOro pexxuMa. Brsa
0CO3HAHA W HEOGXOAHMOCTb OXPaHbl OOLHX MPHPOAHBIX PECYpPCOB —
atMoctepHoro Bozayxa, Muposoro okeaHa, 3KOCHCTEM ADKTHKH H
Autapkruan. OAHOBPEMEHHO pPas3sBHBAIOTCS PETHOHAJbHBIE TPHPO-
JOoOXpaHHble mporpamMMbl. B ux paMkax o¢popMHJOCH HampaBJieHHe
70 OXpaHe YCTheB peK H mnobGepexkuit Mopeli ot 3arpasHeHusi. OHO
npeAnoJsaraeT 3KOJOTH3aUHIO INPHPOJONOJB30OBAHHSA B Ipejesax
BOAOCOOPOB KPYNHEHUIHX PEK, NMPOTEKAIOIIHX uYepe3 HeCKOJbKO CO-
npefenbHBIX CTPaH.

PeruoHajbHble pOrpaMMbl NMPHBEJH K BBEAEHHIO HayuyHo oboc-
HOBAaHHBIX KBOT Ha BO3JEHCTBHE C LEAbIO He AONYCTHTb MpeBblllie-
Hie G6e30MacHOro YPOBHS CYMMapHOH aHTPONOreHHOH HarpyskKH.
IlpiMepoM MOr'YT CJAY>KHTb KBOTHI Ha MPOMBICEJ] KHTOB H JIaCTOHO-
THX B COUETAHHH C 3aNpeTOM NpPOMBICJA BHJOB, HAXOASLIHXCS MOX
yrposo#t yHuutoxenus ($16;10koB, Otpoymos, 1983).

Ha HannonanbHOM ypoBHe JesATeNbHOCTb MO OXpaHe HMPHPOJH B
JeMOKpPaTHYECKHX CTPaHax BOIJIOUIEHA B NPOLELype 3KOJOro-3KOo-
HOMHYecKoro peryauposanus Environmental Impact Assessment
(ETA), ocHosauHo#i Ha cucreme HopMatuBoB IIIK, kBorax Ha
BBHIGPOCH IJIsT 6JM3KOPACMOJOKEHHBIX MCTOUHHKOB 3arpsi3HeHHst U
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Ha CcTaHJapTax KauecrBa OKpyxawmuielt cpeab. Takue craHaaprhbl
kayecrBa cyuectBylor B CIIA (The air quality..., 1986; ECE..,
1988) u B apyrux crtpanax. CraHmapTe KauecTBa OKPYKaKOLIEro
BO31yXa INPUHATH MeXIyHAapOOHBIM COIO30M OpPraHH3alUMH 1O HC-
cnenoBanHio jyecoB (bsano6ok, 1988). B 3THX ZOKyMeHTax yCTaHOB-
JIeHBl TMpeJeJjibHble KOHUEHTPAUUH OTAEJbHBIX TOKCHKAHTOB M4
pacTuTespHOCTH (no HauboJiee YYBCTBHTEJBHBIM BHAAM H Iapa-
MeTpam).

OcHoBHOji ynop B EIA cpesan Ha BO3MOXKHO IOJIHBIH OXBAaT
KOJIMYEeCTBEHHBIMH 3KOHOMHUYECKHMH OLIEHKaMH YOBbITKOB, HaHOCH-
MBIX OOILIECTBY NPHPOJONOJbL3OBATENAMH, 3afaua 3THX OLEHOK —
3aCTaBHTb Kax/J0e NPEANDHATHE OCO3HATh MacuiTabbl 3aJyMaHHBIX
MO3HTHBHBIX DE3YJBTATOB H CONYTCTBYIOILHX MNMOTEPb. 3TO 3KOHO-
MHYECKH CTHMYJHDYET NDHPOAOOXPAaHHBIE HHHUMATHBBL. FiMeHHO
Ha NyTH 3KOHOMHYECKOTO PEeryJHpPOBaHHS H AOCTHTHYTH HauboJsiee
3HAYHUTEJIbHBlE YCMEXH B JeJe OXpaHbl OKpyxalouled cpeibl. B utore
MepH 3KOHOMHYECKOTO pEryJHpDOBAHHSl OKa3aJiuChb JECATHKPATHO
6osee 3¢ PEKTHBHHIMH 10 CPAaBHEHHI ¢ MepaMH aAMHHHCTPAaTHB-
HOTO MpHHYXJAeHHS H mpamoro koHtposas (Brictpoma, 1980).

IIlupokoe pacnpoctpaHeHue Ha 3anaje Mep 3KOHOMHYECKOTO
PETyJIHPOBAHHSL COYETAJOCh C MNEPEXOAOM OT SKCTEHCHBHHIX (opM
OXpaHbl OKpyXalouleli cpeldbl (yBesnueHHe 3a6opa UHCTOH BOAMI
a5 pa3baBjieHHs MPOMCTOKOB, CTDPOHTEJBCTBO BBICOKHX TPYyOD, yBe-
JHUUYEHHE PA3MeDOB OUHCTHHIX COODPYXKEHHH H XPAaHHJHIL OTXOJOB) K
HHTeHCHOHUKAUHH npupojonosb3oBaHusa. [lonyunsm pacnpocrpane-
HHe KypC Ha YMEHbLIEHHe YJAeJbHOro BOAO- H pecypcomorpebieHus,
Ha «DPEUHUKJHHT» B TEXHOTEHHBIX IIOTOKAaX BELIeCTB H CHHIXKEHHe
VAeJbHOH 3HEPrOEMKOCTH MPOH3BOAHMOH NPOAYKUHH (JIHCHILBIH,
1987). ,

OcHOBHOH HTOI 3KOHOMHYECKOIO PEeryJHpOBAHHS OXPaHBl OKpY-
XKawulel cpeibl Ha 3anaje — ¢GOPMHPOBAHHE TAKOTO Iy TH 3KOHOMH-
YeCKOro PasBHTHS, KOTAAa DOCT BHINYCKa MPOLYKLUHH COMETAaeTCHa CO
CHHXKEHHEM ee pecypco- H 3HeproeMkocTH. B urore cHuxatorcs 06-
1asi HArpy3ka Ha OKPyXKamoulyl cpely H pas3Mepn yulepba Ha
€IHHHIY TPOAYKIHH.

B caoxuBuinxcs K KoHuy 80-Xx roflOB 3KOHOMHUYECKHX YCJIOBHSAX
BeleHHS XO03fAHCTBEHHOH [efATEeJIbHOCTH B DAa3BHTBIX CTPaHAxX BaX-
HeHlllee 3HAueHHe MNPHOOPEJNH mNoOKasaTeJd yuep6a OT HepauHo-
HaJbHOTO NPHPOJAONOJbL30BAHHA M MNOKa3arejH 3>KOHOMHUYECKOH
3¢ EeKTHBHOCTH 06s3aTeNbHBIX 3aTpaT Ha OXpaHy npupoan. Pas-
paboTaHn yHHMBepCaJbHBIE NPOHEAYPH CHCTEMHOTO aHajlH3a THna
«3arpaThl — BHrofa». COOCTBEHHO NPHPOLOOXPAHHBIE HODMATHBLI
BLIMOJHAIOT B 3TO# CHCTEME 3KOHOMHYECKHX MEpP 3allUThl NPHPOABI
JHUIb BCAOMOraTe/ibHble (PYHKUHH.

Hrak, mepBasg $yHKUHUS NPHHATON 3a PyOEXKOM CHCTEMBI 3KOJIO-
TMYECKOrO HODMHDOBAHHS — HCKJIOUEHHE 3aBEJAOMO HEIPHEMJEMO-
ro skojoruueckoro ymep6a. Ero, Kak npasH/O, NepecYHTHIBAIOT B
3KOHOMHUECKHH 3KBHBaJeHT. HeBbnosiHeHHEe OrpaHHYMBAIOLHX HOP-
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MAaTHBOB TPO3HT HADYLIUTEJSM HeMeNJIEHHBIMH pa30pHUTEJbHBIMH
3KOHOMHUECKHMH CAHKIHAMH.

Bropas QyHKUHMS — cpeJHECPOYHOe DperyJHpOBaHHE AaHTPOIO-
reHHOH Harpyskm M 3aTpaT HAa OXpaHy NPHUPOABI TakuM o6pasowm,
yTOGBl COXPAHSAJHUCh YCJAOBHS [1Js CaMOBOCHPOHU3BOACTBA 3KOCH-
CTeM, HO MepHl 10 HX 3aUIUTe He MpPEeNSTCTBOBAJH Obi 3KOHOMH-
YeCKOMY pOCTY. DTO J[AOCTHTAeTcsi NOCTeNeHHBIM CHUXXeHHeM (B
npeneaax NOMYCTHMBIX Harpysok) mpelejbHbBIX KBOT Ha BO3AEHCT-
BHE IJSl OTJEJbHBIX MPHPOAONOJb30BATENEH.

Tperbss (QyHKUHSA — AOJCOCPOYHOE CTHUMYJHPOBAHHE WOCTOSIH-
HOTO’ CHUXKEHHsI YAeJibHOH aHTPOIMOreHHOH Harpy3kH Ha OKpyXalo-
IIyI0 CpPedy H MO3TAamHOTO Mepexoja K 3KOJOrHyeckdH 6e3omacHol
3KOHOMHKe.

B takux crpanax, kak Kauapma, CHIA, I'epmanus, BeankoGpu-
Taund, Sdnouus, lIseuus, Ascrpus, 6arogaps npoueiypam 3KOJO-
THYECKOTO HOPMHPOBAHHUS W DPETryJHPOBAHHS B OOJBIIHHCTBE CJy-
YaeB B HacTosiulee BpeMs 00eclieyHBaeTCs COOTBETCTBHE COBOKYMHOM
Harpysklil Ha OKDYXaloLlyl0 cpely YCTaHOBJEHHBIM CTaHAapTam
KayecTsa.

[lpuHsTas cucremMa SKOHOMHYECKOrO0 CTHMYJHDOBAHHSI TPHDPOIO-
OXDaHHOH JAeATeJbHOCTH (IpOrpeccHpylollee HaJoroolJOXKeHHe 3a
CBEDXHOPMATHBHOE 3arpsisHeHue, CaHKUWM, WTpadel) Ha 3anane
JesaeT 3KCMJIyaTaUHI0 NPEANPHATHH B 3KOJOIMUYECKH ONacHOM pe-
’KUMe HepeHTabesnbHOH., JTO MO3BOJISIET MOJAAEPXKHBATL TpebyeMoe
KauyeCTBO Cpelbl H HENpPEeBHILIATL NOpejiesbl HAarpy3kH, yCTaHOBJIEH-
Hble AJifl KaXJ0ro KOHKpeTHOoro paifoHa.

OTBeTCTBEHHOCTb 33 BLINOJIHEHHE M COXDaHEHHe CTaHIapTOB
KayecTBa B 3THX CTpaHax BO3JOXKeHa Ha cllelHaJU3UpPOBaHHbIE Op-
TaHbl TOCyAapCTBeHHOro ymnpabjeHns. OCHOBHOM KpPHUTEpHH BBINOJ-
HeHHSI CcTaHAapra — GakKTHyecKoe OTCYTCTBHE perucTpHpyeMbIX
NPH3HAKOB BPENHOrO BO3JEHCTBUS peajibHO CYLLeCTBYIOLIHX TEXHO-
FreHHbIX (DAaKTOPOB CpeABbl Ha 3J0pPOBbe JIIOAEH H COCTOSHHE 3KO-
cucteM. B cayuae jnokasanmnoro Bo3ZeHCTBHS CTaHAAPTH KayecTBa
nepecMaTpHBAIOTCH B CTOPOHY HX YXKECTOUEHHS.

B paiioHax ¢ BBHICOKOH 3KOJIOTHYECKOH HArpy3Ko# BJACTH HMe-
I0T J0JTOCPOYHble IJIAHB TO YJYYLIEHHIO COCTOSIHHS OKpYyXKalollei
cpelbl H AOCTHXKEHHIO CTAHAAPTOB KayecTBa. JlaHHBIE O COCTOSIHHH
cpeln KaxJAoro pafoHa o6LIeN0CTYNHHL

[TockosbKY rJaBHBIH KDUTEPHH INPUPOJOOXPAHHOH JeATEJbHO-
CTH — peaJjiu3ylolleecsi B JaHHOA MECTHOCTH KayecTBO Cpelbl, a He
006beM BHIOPOCOB H3 MECTHBIX HCTOYHHKOB, B pPa3BUTBIX CTpaHax
C031aH MexaHH3M «o6MmeHa BHIGpocamu». PupMaM BO MHOTHX CJY-
yasiX BHIFOAHO BKJAJBIBaTb CPeNCTBA B CHHXKEeHHE YDOBHS BHIGDO-
COB Ha JeHCTBYIOLUEM HJH CTPOALIEMCA TNPEANPHATHH, pacroJo-
JEHHOM B COCeJHeM HMINAKTHOM paroHe. [leficTBylollee 3aKOHOAA-
TEJbCTBO paspellaeT MNPOM3BOAMTL T0J00HOEe mepepacnpeneseHue
cpencts, B pesyabrate uero B CIHA, Tepmauuu, dnoHun npaktu-
YyecKH yCTpaHeHB HauGosiee MOUIHBlE HCTOYHHUKH BBIGpocOB. B o71-
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AEJbHBHIX CJy4yasx ATreHTCTBO IO OXpaHe Cpeibl 3aKpbIBAeT Npea-
NpUATHS, HE YJOBJETBOPAIONIHE CTAHAAPTAM M He MNpPOBOAALIHE
HeoOXOAMMBIX MeD 110 CHHXKEHHIO BO3IeHCTBUS.

HOnas crpan Boctounoii EBponbl 10 Hauama JAeMOKPAaTHYECKHX
npeo6pasoBanuii koHua 80-x roaoB GBI XapaKTepeH OTpacjeBoit
TI0JX0J K perjiaMeHTHPOBAHHIO Bo3ldelcTBUH Ha npupody. Ilpakrtu-
YeCKH OTCYTCTBOBasJa OXPaHa leJblX NPUPOJAHBIX KOMIIJIEKCOB, HO
JleficTBOBAJIM NMPaBOBHE HOPDMHBI IO OXPaHE OT/EeJbHBIX KOMIIOHEHTOB
okpy:amwouei cpean. IlpHponcOXpaHHOE HOPMHPOBaHHE perJa-
MEHTHPOBAJIO HCMOJb3OBAHHE JIECHHIX pecypcoB, OXOTY, pPHOHYIO
JIOBJIIO, BoAonoTpebieHHe, 3arpsisHEHHe BO3JAyXa C AKUEHTOM Ha
CaHHTAapHO-THTHEHHYeCKoe HopmHpoBaHue (JIucuuun, 1987).

B npunoxeHusix K 3aKOHaM J[AaBajiUCh IIePeYHH HOPMAaTHBOB
IIOK wn 6buiM npeaycMoTpeHB pasMmepbl WITpacoB 3a CBEPXHOpMA-
THBHOe 3arpsaHeHve. MHorue HOPMBI YCTaHaBJUBAJHCh AHGdepeH-
IUpOBAHHO JAJs pa3Hblx 3oH. B Iloabuie, Hampumep, mOMHMO
IOK 3arpsasusoliux BewiecTB B BO3AyXe, OBLIH YCTAHOBJEHB H
npepenbHble HOPMATHBBL BHIGPOCOB MNBIJIH H CaXH Ha ENUHHIY
naomaan (250 t/kM? B roa, Ho He Gojsee 40 T/km? B Mecsan). OngHa-
KO ITIOBCEMECTHOH NPaKTHKOH OCTaBaJoch MNOJHOE HIHOPHpOBaHMe
5THX TpeGoBaHHui. .

B nenom oxpaHa okpyxaiouiefi cpeibl W palHOHAJbHOE NPHPO-
JONOJIb30BaHHE NOKA HEe HAlIJIM aJeKBAaTHOTO OTPAXKEHHA B YNpas-
JIEHYECKHX H 3IKOHOMHUYECKHX CTPYKTypax rocynapcrts BoctouHo#
Esponnl. I'maBHBII HENOCTATOK C/MOXKHBIIEHCS CHCTEMBl Peryaupo-
BaHHs MNPHUPOJOIIONB30BAHHS B 3THX CTpaHax — cjgabas paspabo-
TAHHOCTb KOMIJIEKCHON KOHUENIHH OXPaHbl NPHPOAB B YCJOBUAX
JOMHHHPOBAHHS BHESKOHOMHUECKOro YIPaBJeHHs] SKOHOMHKOH, a
TaKyKe OPHEHTalHUsi Ha OXPaHy H30JHPOBAHHHX NPHPOAHHIX KOM-
TIOHEHTOB U 110 OTPaCJeBOMY IIPHHIIHIY.

3anaaHeIME 3KoJ0raMH 0GOCHOBaH BHGOp GHOMOB B KayecTBe
rJ1aBHOr0 06bEKTA OXPaHBl NPUPOAB], H MPUMEHHTENbHO K YCJIOBHAM
KOHKDETHBIX GHOMOB pellaloTCs 3aJayd OXpaHBl aTMocdephl, JHTO-
cdepnl, rugpoctepnl, 6uochepbl. Oco6oro BHHMaHHA 3acJyXKHBAaeT
nepexoja K TWOKHM CHCTEMAaM KOHTPOJS, A€BH3 KOTOPHIX — «OXH-
LaTh HeoXujaaemoe»., ITO 0COOEHHO BaXKHO AJs BHSIBJIEHHA (ak-
TOPOB paHee He YCTAHOBJIEHHOTO H TIO9TOMY He YYTEHHOTO B HOP-
martuBax pucka. [loBceMecTHo HOpMaMH oXBaueHa He3HAYHTeJbHas
UaCcTh BCEX MPOMBIIJIEHHBIX 3KcrajnatoB. llostomy cobaiojenHe
HOPM HEpeaKO CO3/aeT JHIIb BHAMMOCTH OJaronoJyuus, NMpH TOM
410 (paKTHYECKH MPOMCXOAUT HENpUeMJeMoe 3arpsi3HeHHe O0OBEKTOB
OKpyzKalolleil cpensl.

Cranpapte KauectBa okpyxawouieii cpeasl B CIIA u apyrux
IleMOKpPaTHYECKHX CTpaHax pa3palaThiBAIOTCS areHTCTBAMH HJH MH-
HHCTEPCTBAMH OXPaHbl OKpYyXKaolllell cpelbl H HMEIT CHJIY 3aKOHA.
DTOT onbIT y6exjpaeT, UTO LEHTpPAaJW3alHs Npoueayp paspaboTKH,
VTBEPXKJEHHST U KOHTPOJSl 32 BHIMOJHEHHEM 3KOJIOTHYECKHX CTaH-
1apTOB — OG'beKTHBHAS HEOOXOJHMOCTD.
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2.2. OTEYECTBEHHDbIA OIBIT *

CoBpeMenHOe COCTOSSHHE CHCTEeMBbl perjaMeHTallHd [PHPOLO-
NOJMIb30BAHHUS 'y HAC B CTPaHe oTpaxKeHo B psiie o6G3opoB (JleGeme-
Ba, 1990; Jlebenesa u ap., 1988; Myxuna, 1982; Pyxuukas, 1982:
Cagmkos, 1991), crenys KOTODHIM MH BeleM 06CYXJeHHE B JaH-
HOM paspeuie. '

CyuiecTBylollie BHAB HOPMATHBOB MOTYT OBITb OGBEIHHEHH B
cjaelylolide rpynnb: 1) cTpoHTesbHBle HOPMBl H THpaBHja; 2) ro-
CylapCTBEHHHE CTAHAApPTH B O6GJACTH OXPAaHBl NMPUPOALI;, 3) CaAHH-
TApHO-THTHEHHYECKHEe HOPMATHBE, perJaMeHTHPYIOIIHe <COAepKa-
HHEe TOKCHKAaHTOB B BO31yXe, BoJe, MOYBE W INPOAYKTAX IHTAHHS;
4) HOPMHI BO3AEHCTBHS OTAENBHBHIX OTpacjell Xxo3sficTBa Ha INpH--
pOJAHBIE KOMILJIEKCH, pa3pabaTriBaeMble B OTPacJe€BOM MJAHHPOBA-
HHH, D) HODMBI TNPOCTPAHCTBEHHBIX COYETAHHH pAa3JHUYHBIX BHIOB
NPHPOAONOJb30BAHHS, NPUMEHsieMble B TEPPUTOPHAJBbHOM IJAaHH-
poBaHuH. PaccmoTpuM noapoGHee KaxAyIo TPyMHNy.

CrpouteabHoie Hopmb! M npauaa (CHullnb)

OcHoBHast 3agaua CHulloB — ycraHoBiieHne eauHbix TpeboBa-
HHH K TNPOEKTHPOBAHHIO H CTPOHTEJBLCTBY, NMPEAYCMATPHUBAIOUIHX B
TOM YHCJIE U OXPaHy OKpyxaloulefi cpeanl. IIpupogooxpanHoe Hop-
MHPOBaHHe 3aTPAaTHBAeTCsl NPEHMYILIECTBEHHO B OOLIHX HOPMATHB-
HBIX JOKYMEHTaX, NpPEANUCHBAIOUHX HEOGXOAMMOCTb yueTa TpeGo-
BAaHHA N0 pALHOHAJbHOMY HCIIOJb30BAHHIO NPHPOAHBIX PecypcoB
H TpelOTBpAlleHHIO 3aTrpsi3HEHHs OKpyxXalolled cpelbl. YdeT B3a-
HMOJEHCTBHS COOPYXXaeMbIX OO'BEKTOB H NPHPOABHI HMeeT TeXHH-
YEeCKyI0 HampaBJieHHOCTb. IIpHpoAHBle YCJIOBHS H (PAaKTOPH YUHTHI-
BAIOTCS H OLIEHHBAIOTCS € NMO3HIUHA MX BJHSHHUS Ha NPOEKTHpyeMble
COOpYXKeHHsI, HX <«Hecyllled cnoCOOHOCTH», BEPOSATHHIX CTHXHHHBIX
NPHPOAHBIX TIpolleccoB (3emueTpsiceHuH, ceseil). JIMlIb B peaKHX
CJyyasix yKasmnBaeTcsl Ha HeOOXOAMMOCTb yyeTa BO3MOMKHBIX Hexe-
JIaTeJIbHBIX HAPYUIEHUH IPUPONBIL

lFocynapcteennsie ctangaptel (FOCThl)

CTaHIlaprI—O,ZIHH H3 OCHOBHBIX BHAOB HODMATHBHBIX JOKYMCH-
ToB. OHH cCodepXaT TEXHHUECKHE, KOHOMHYECCKHE, OpraHH3alHoOH-
Hbi€, CAHHTAPHO-THTHEHHYECKHE IIpaBHJa CO3JaHHA H q)YHKLLHOHH-

* Paszfien 6bpil yXe HanmHCaH, KOTAAa IPOH30WIJIO cOOHTHE, c/elaBiyee ero
HeakTyaabHuiM,— pacnaf ICCCP. U cefivac on B 3HauHTeJbHON CTeMeHH INpex-
CTaBJfieT JHWb HCTODHYECKHH HHTepec. Ilepel HaMH OBJIO HECKOJBKO ajibTepHa-
THB OTHOCHTEJbHO CYAbGH 3TOrOo pasjena. [lepBas — NETATbCA €ro aKTyaJH3H-
posaTe. Ho B Hawe 6ypHOe BpeMs 5TO HefjarojapHas 3ajaua: He H3BeCTHO, KakK
H3MEHHTCH CHTYallds YXKe Ha CJeAYyOWHH JeHb 1ocJie BHECEHHS H3MEHeHHH, a TeM
60Jiee — K MOMEHTY BbIXO4a MoHorpaduu B cBeT. JIpyroit BapHaHT — HCKJIIOUHTh
310T pasfen. Ho, BeposiTHee Bcero, cHCTeMa perJlaMeHTAllHH NPHPOJLOMNOJbL3OBAHHS,
cymectposasuiass B CCCP, B cBoell ocHOBe OyJeT HCNOJb30BAHA €r0 BOCHDHEMHH-
kamu. [To3ToMy Mbl BHIGPanH KOMADOMHCCHHIA RYTb — OCTaBHJIH OCHOBHBIE IIOJIO-
XeHusi, y6paB NMOADOGHOCTH, CBA3aHHHE C HHIHEIIHeH IOJHTHYECKOR CHTYauued.
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POBaHHA PpAa3JHYHEIX XO03siHcTBeHHHX 006beKToB. IOpuHIHUecKyiO
CHJIy OHHM NOJYYalOT uepe3 3aKOHH, TpebyollHe OT pasJHu-
HBIX OPraHH3alHH H rpakKJaH co6JIIOJeHHS CTaHAapTOB H YCTAHAB-
JIHBAIOLIHE OTBETCTBEHHOCTb 33 HX HEBHINOJHEHHE.

Cpenu oflieTeXHHUYECKHX ONpelesIeHHOEe MeCTO 3aHHMAalOT CTaH-
AapTel B 06J1aCTH OXpaHBl npHponabl. OCHOBHbIE NPHHIMNB pa3pa-
60TKM W OpraHH3alHHd 3THUX CTaHAapToB 3akpemnens B ['OCT
17.0.0.01—76 «Cucrema cTaHaapToB B 06/1aCTH OXPaHbl NPHUPOIH -H
yJYULIeHHs] UCNOJIb30BAHHSI MPHPOAHBIX pecypcoB. OCHOBHBIE MMO.J0-
KEeHHS»,

Cefiuac neiictByer Gosee 70 'OCToB B 06sacTH oXxpaHbl NpH-
poan. MIX MOXHO MOApPa3ieNUTh Ha AEBATh KOMIJIEKCOB: KOMILIEKC
OPTraHH3aIHOHHO-METOAHYECKHX CTAHJNAaPTOB B 06JIACTH OXpPaHHI NMpH-
pOABl H YJY4YLIEHHS HCMOJb30BAHHS MPHPOAHBIX PECYPCOB; KOMIJIEKC
CTaHAApTOB B 06/1aCTH OXpPaHbl H PAaIlHOHAJBHOTO HCHOJIb30BaHHUS
aTMocephl; BOJA; IOYB; 3eMeJb; (JOPH; (ayHb; HeLp;, KOMILJIEKC
CTaHAApPTOB B 06/1aCTH OXPaHH H PAalHOHAJbHOTO HCIOJb30BAHHSM
aanawagroB. Haubosee paspaGoTaHBl KOMIJEKCH CTaHZApTOB MO
oxpaHe ruapocdeph, atmocheps u 3eMenb, Ha oxpaHy GHOTH Ha-
npaBjieHbl BCEero ABAa CTaHAapTa (TepMUHOJIOTHUECKHI MO OXxpaHe
JecoB; obuiue Tpe6OBaHHA K OXpaHe JecoB, 3€JeHBIX 30H TrOpo-
AoB). HelictByer aullb ONMH CTAHAAPT MO OXPaHe JaHAWA(TOB —
tepmuHogoruueckuil (IOCT 17.8.1.01—86).

KpoMe rocynapcTBeHHBIX, BBeJeHO B NMpPakTHKY GoJjee 30 orpac-
JIeBEIX CTAHIapTOB IO OXpaHe NPHPOAB: B XHMHYECKOH NPOMBIUI-
JIEHHOCTH, B TeIJIO3HEepreTHKe, LBETHOH MeTaJJayprud, MODPCKOH
Hedrerazono6riue, NPOU3BOJACTBE MNECTHUHAOB, COAOBOH TNPOMBII-
JIEHHOCTH, 3KCIIyaTallHH OYHCTHBIX COOPYX>XEHHH, NDPOH3BOICTBE
NMPOAYKTOB OPraHHYeCcKOro cHHTe3a, TpaHcropre. Psan orpacief,
OKa3bIBAIOIINX CYLeCTBEHHOe BO3JeHCTBHe Ha NPHPOAY, ellle He
HMeeT CBOHX CTaHAApPTOB (HAmpuUMep uepHAsg MeTaJJyprus, celb-
CKOe X035HCTBO).

Ilo xapakTepy CTaHAApPTH3HPYeMBIX OGBEKTOB CYLIECTBYIOILHE
IF'OCTbl MOXHO pasfeJduTb Ha CJAENYIOLHe TPYNNbl: CaHHTapHO-
THrHEHHYECKHEe, pErjJiaMeHTHpPYIOlIHe KauyecTBO pAfa NPHPOAHBIX
KOMMOHEHTOB; [POH3BOIACTBEHHO-XO3sACTBEHHbIE, ONpeleALHe
JOMYyCTHMBbIE MapaMeTPhl BO3JEHCTBHS DPA3JHYHBIX HCTOYHHKOB XO-
3SHCTBEHHON NesATeJbHOCTH Ha JaHAWAaQdTH; CAHHTAapHO-3aLHTHHIE,
onpefeasionine TpeGoBaHUSA K YCTPOHCTBAM, COOPYXKEHHAM H CaHi-
TAPHO-3alIUTHHIM 30HaM; CTaHAAPTH Ha CpPeACTBA H METOABl H3Me-
penusi nokasatejefi. OTHeabHO BbIIEJSETCS TPyNna CTAHAAPTOB,
YHHGHUUHDPYIOMIHX TEPMHHOJIOTHIO B O6GJAaCTH OXPaHbl NMPHPOAHL

Canmapno-rumeﬂuqecxue HOPMATHBDI

Januaa o6jacTb permaMeHTalHH INPHPOAONONB3OBAHHS HaHGO-
Jee pa3BuTa. B HacTosilllee BpeMs YCTaHOBJIEHBI NPEAEJNBHO 10My-
crumble KoHnuentpauun (I1AK) ans Gonee wem 1000 xuMHYECKHX
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BellecTs B Boje, Gosee 250 B armochepHoM Bosayxe, Gosee 30 B
nouse. PersiaMeHTHpyeTcst TaKXe 3arpsi3HeHHe MPOJYKTOB IIHMTA-
HHA yesoBeka. Kpome TOro, ycTaHOBJIeHbl HOPMAaTHBH IJsl (HU3HUe-
CKHX (aKTOpOB (1IyM, BUOpALHs, 3JeKTPOMATHUTHBIE HOJSA U T. 1.)
H GHOJIOTHUECKOTO 3arpsi3HeHHs MaTOTeHHOH MHKPodaopoil.

ITox IIJAK noHuMaercst «MaKCHMaJbHOE KOJHYECTBO BPEHHOrO
BellecTBa B elHHHLe o6beMa (BO3AyXa, BOABI HJIH APYTHX XHIKO-
cTefl) WM Macchl (HampuMep, MHUIIEBHIX NPOAYKTOB), KOTOpOE€ NDH
eXeJIHeBHOM BO3JeHCTBUH B TeueHHe HEOrpaHUYEHHO MPOJOJKH-
TEeJbHOTO BpeMeHH He BBI3bIBAeT B OpraHH3Me KaKuxX-JH60 naro-
JIOTHYECKHX OTKJ/IOHEHHH, a TakXe HeDJaronpHsiTHLIX HacJeCTBEH-
HbIX M3MeHeHHii y nortomctBa» (BC3. T. 20, c. 1504). HOasa pas-
auuHbix cpen ompepesnende [IJ1K konkperusupyercsa. Tak, ITIK
AJs Bo3ayxa pabouell 30HBI ompejaessieTcss cJjaefyloliuM 06pasoM:
«KoHuenTpauus npu exelHeBHOH (KpoMme BBIXOJHBIX AHeH) pabore
B npelesax 8 4yacoB HJH JADPYrofl NPOLOJINKMTEJBLHOCTH, HO He 60-
Jgee 41 yaca B HeJeJsI0, B TeueHHe Bcero pafoyero craxka He JOJK-
Ha BbI3BIBATH 3a060JI€BAHHS HJH OTKJOHEHHSI B COCTOSIHHM 370-
pOBbs, 06HAaPYXKHBaeMOr0 COBPeMEHHBIMH MeTOJAAaMH HCCIelOBaHHsA
B mnpouecce paGoTel HJAH B OT/JajJeHHble CPOKH KH3HH HACTOS-
Hiero M INocJeAylOIIMX nokoJeHuit» (BecnamsartHos, Kportos, 1985,
c. 8). )

I1JK paspabateiBaoTcs AJs 3alMThl OPTaHH3Ma ueJOBeKa H,
CTPOrO TOBOPSI, He HMEIOT Liejlbl0 3aUIUTy NMPHPOAHBIX KOMIUJIEKCOB.
OzxHako mMOBCEMECTHO paclnpocTpaHeHa NpPaKTHKa HX HCIOJb30Ba-
HUSl /s O6GOCHOBAHHs TPHPOJOOXDAHHBIX MEPONPHATHE (moApob-
Hee 06 3TOM B pasjene 5.2).

YcraHoBynenue IIJIK ocyuiecTBasieTcss B pe3ysbTare CHELHAJNb-
HO OPraHH30BaHHBIX -HCCJEIOBAHHH HA Ja6OPAaTOPHBIX KHBOTHBIX.
Teopernyeckue ocHoBbl Kouuenuuu ITJAK 6blnu 3amoxensl B 30-e
roabl (Jlazapes, 1938; IlIpaBaun, 1934; CaHouku#i, ¥Y./aHOBa,
1975). Torpa xe 6bliu cHOPMYJHPOBAHBI OCHOBHblE NPHHIHIIBI
THIHEHHYEeCKOr0 HOPMHDOBAHHUS,

l. HomyctuMa Takas KOHUEHTpaLHsg, KOTOpas He OKAa3biBaeT
"IPSIMOTO HJIH KOCBEHHOIO BpeIHOI'0 BO3JEHCTBHS.

2. IlpuBbikaHHe K BpeJHBIM BellecTBaM HeoOXOAHMO paccMart-
pUBaTb Kak HeGJAaronpHATHbBIA MOMEHT H [J0Ka3aTeJbCTBO HeAOMNy-
CTUMOCTH KOHLIEHTDAIIHH.

3. I[I1IK ycraHaBiuBaeTcs Mo CaMbIM YyBCTBUTEJbHBIM OPTaHHU3-
MaM H Hau6oJiee YYBCTBHTEJNbHLIM MPOLLECCAM.

4. Peakuusi opraHu3aMa JOJI)KHA OINpefesATbC OOBEeKTHBHBIM,
TOYHHIM H YYBCTBUTEJbHBIM METOJOM.

5. OnpenensoTcss MakcuMaJjbHO-pa3oBbie (3a 20—30 MHH) H
CpeHeCyTOYHBIE KOHIEHTpauuu (3a 3—4 u).

6. [1IK onpenensiercssi N0 MaKCHMaJbHO HeleHCTBYIOIIEH KOH-
IleHTPAal1H, OKOHUATe/JbHAS BeJIMYHHA YCTAHABJHBAeTCS B HECKOJb-
KO pa3 HHXe HalJeHHOH AJs obecneueHHs HaJeXHOCTH.

CoBpeMeHHble MPHHUUIB OLEHKH TOKCHYHOCTH COeJHHEHHH OT-
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paxeHnl B ChneuyaJbHOM H3JaHHH BceMHpHOH opraHdsauud 3japa-
BooxpaHnenus ([IpuHuuns..., 1981).

Takum o6pa3oM, OCHOBHOH MNOJAXOJ B YCTAHOBJEHHH IPEAeJb-
HbIX KOHIEHTpAaUHH — MOCTPOCHHE 3aBHCHUMOCTH JH03a — 3¢ deKT
M onpejesieHHe Ha OCHOBE €€ aHaJHW3a MHHHMAaJbHO AEHCTBYIOIHX H
MaKcHMaJbHO HeaeHcTBYyOIIHX KoHueHTpauuii. [IJJK npunumaercs
K4aK TNOANOPOroBasl BeJHYHHA — MAKCHMAaJbHO HeNeHCTBYIOLAN
KOHLEHTPALUA C COOTBETCTBYWOILUM Ko3dh¢uIHeHTOM 3anaca *.
B kauectBe mokasaresell 3¢dexra HCMONB3YIOTCS HanboJjee YyBCT-
BHTeJbHbie (U3HOMOTHUECKHEe MOKa3aTeJqH JaGopaTOPHBIX KHBOT-
HbiXx. HecMoTpsi Ha cyllecTBeHHBle TPYAHOCTH B peasH3alHH KOH-
penuuu ITJK (caoxkHOCTh yuera OTZaNeHHBIX T'eHETHUeCKHX
3¢ ¢dexkToB, HeoNnpeleseHHOCTb NPH SKCTPANMOJALUHH pPe3yJbTaTOB
J1a60paTOPHbIX 3KCIEPUMEHTOB C XKHBOTHBIMH Ha 4YeJIOBEKa, HeHO-
CTaTOYHOE OTPaXKEHHEe COBMECTHOrO JefCTBHSI CMECH BelIecTB, He-
COOTBeTCTBHE (POPM TOKCHKAHTA B HPHPOJHHIX YCJOBHAX H B 3KCIe-
pHUMEHTEe H T.J.), HEOOXOJHMO KOHCTAaTHPOBATb, YTO CAHHTAPHO-TH-
THEHHYeCKOe HOPMHPOBAHHE SIBJASIETCS €IUHCTBEHHOH XOpOUIO pas-
paboTaHHOH BepCHel perJaMeHTallHH 3arpsi3HeHHsT MPHPOAHLIX cpel.

B of6mactu oxpaHH BoA ycraHoBieHwl IIJJK 3sarpssusiiomux Be-
LIECTB JJISl XO3fACTBEHHO-OHTOBOrO, KyJbTYPHO-GHITOBOrO H PbIGO-
XO3SINCTBEHHOTO BOJOMNOJIb30BaHHSA. Bcero pa3pa6oTaHo OKoJO
450 pmboxoasiicrBennbix ITJK, xoroprie nHan6oJiee 6JH3KH K 3KO-
JIOrHYECKHM HOPMATHBAaM.

MeroaHKa IHrHEHHYECKOr0 HOPDMHPOBAHHS XHMHYECKHX BelllecTB
B BOJe YYHTHIBAeT TPH NOKa3zarejasl BPeAHOTO BO3AeHCTBHS: 1) TOK-
CHKOJIOTHYECKHIt — BJIHSIHHEe XHUMHYECKHX BelUIeCTB Ha OPraHH3M;
2) opraHojientHYeCKHH — BJHSIHHE Ha OPraHOJeNTHYeCKHe CBOHCTBA
BOJBl;, 3) OOlIEeCAHHTAPHBIA — BJIHSHHE HAa NPOLECCH €CTeCTBEHHO-
ro CaMOOYHIEHHS1 BOJOEMOB OT NAaTOT€HHOH MHKPO(QJOpHI

B OCHOBY HOpPMHDOBAHHs [MOJIOXKEH MNPHHIHN JHMHTHPYIOLIEro
1noxKasaTteJsss BpPeJHOCTH (T.e. OCYLIeCTBJseTC IOHCK HaHMeHblled
OpOroBofi KOHIEHTPALHH 10 TPeM N0Ka3aTeJssM).

Hapsany ¢ IIJK cyumecTByioT H ApyrHe BapHAHTHl perjaMeHTa-
LHH 3arpsi3HeHHsl BOA. TaK, mpHMeHseTcsl NMOKa3aTesb OPUEHTHPO-
BOYHBIX 6e30MacHBIX ypoBHe#l Bo3pelicTBHA (ODBYB) mnecTHuuaHBIX
npenapaTos, MOJYYeHHHHA Ha OCHOBE SKCIPECCHOH OLIEHKH TOKCHY-
HOCTH BelllecTB (MO BeJHUYHHE MOJYyJeTaJbHHX KOHLEHTpauuii).

Ha ocHome [1IK BemectB B arMocepHOM BO3AyXe YCTAHABJH-
BAIOTCSl BEJHYHHBI TpEIesbHO HONMycTHMBIX BeI6pocos (I11B),
ofecneyyBalollie Ha MPaKTHKe COOJIOJEHHE T'HrHeHUYeCKHX HOP-
matusoB. [1JIB npuHHMaloTcsd AJAS KaXXAOTO CTAallHOHAPHOrO HC-
TOYHHKA BHIGPOCOB Ha YDOBHE, MPU KOTOPOM BHIGPOCH HE NMPHBEAYT
K npespiiennio 11K cooTsercTByOLIHX BellecTB B aTMochepHOM

* OmnpefleseHne BeJHYHHH KO3(D@HUHEHTa 3amaca OCYIIeCTBJASETCS NpOH3-
BOJbHBHIM O6pa3soM B 3aBHCHMOCTH OT MNOTEHUHAJbHOH OMACHOCTH COEJHHEHHS.
Kos¢pdnunent sanaca uaMeHsiercss ot | Zo 5000, 06LIYHO €ro NMPUHHMAIOT PaBHBIM
2—5 ([IpuRunns..., 1981).
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Bozayxe. Tawm, rae cobmionenue I1J1B tpe6yer CYILIEeCTBEHHBIX Ka-
NHTAJOBJIOXKEHHH, OOBIYHO TNPHMEHSIOTCS HOPMATHBbl BPEMEHHO
cornacoBaHHbix BhiGpocoB (BCB). Pacuer uopmarusos IIJIB u
BCB aas craumnoHapHbIX HCTOYHHKOB 3arpsi3HeHHsi aTMocGepHOro
BO3lyXa OCYLIECTBJSETCS Ha OCHOBE CHENHaJbHO pas3paboTaHHBIX
METOAHK.

K Hacroamemy BpeMmenu npuHsitel ITJJK B BO3ayxe 256 xumu-
YeCKHX COeJHMHEHHH NpH HX H30JHPOBAHHOM BO3JAEHCTBHH, AaHa
XapaKTepHCTHKAa KOMOHHUPOBaHHOro aefictBusa 43 cmecell. Hopma-
tuBH BkJwoyalor TIIK 1ByXx nepHoAOB: MakCHUMaJjbHO Da3BUTYIG
INOK (20—30-muHyTHYI0) H cpenHecyTouHyio (24-uacosyio). Kpo-
sMe TOTO, 3KCNPECCHLHIM M PACYETHBIM METOAAMH YCTaHABJHBAIOTCS
OBYB, xortopbie He nepeBoasarcs B paur IIJIK u3-3a orcyrcTBus
METOA0B ONpEAECJACHUS 3THX BelllecTB B aTMocdepe.

B cyuwectByolleli NpakTHKE THTHEHHYECKOTO HOPMUPOBAHHS
COJepXKAaHHUA TOKCHKAHTOB B NOYBE MNpefesibHble KOHUEHTPAaLHH yc-
TaHaBJHBalOTCA cjaeaywoiiuM obpasom (lonuapyk, Cuaopenxo,
1986; IlepuoBckassi u ap., 1982; Toukonmuit u ap., 1981). B nabo-
paTOpPHOM 3SKCIePHMEHTe Ha 3TAJOHHOH [1ePHOBO-NMOA3OJHCTOH MOY-
Be€ AaHAJH3MDYIOTCSl H3MEHEHHMs] LIeCTH MOKa3aTeJefl BPETHOCTH.
Ilocse onpeneseHHst MOPOTrOBBIX KOHLEHTpauuil (AJs psla MokKasa-
TeJell — MOANOPOrOBBIX) MO Kax/JOoMy TOKa3aTejal0 NPHHUMAETCS
INIK kak MuHUMaJjabHasl BeJHYMHA M3 LIECTH KOHUeHTpauui. das
OpPraHOJIENITHYECKOTO II0Ka3aTessl MOPOroBasl BeJHYHHA — 3TO MH-
HHMaJIbHO JeficTBylollasl KOHIEHTPAIMS B TNOYBe, BH3BIBAOI[AA
JLOCTOBEPHBIE OTPHLATEJNbHbBIE H3MEHEHHS B MHIIEBOH LEHHOCTH
pacTuTesbHOR npoAaykuuu. [as o6LiecaHUTapHOro — 3TO MaKCH-
MaJbHOE KOJIMUECTBO TOKCHKAaHTA B MOYBE, KOTOPOE HAa CeJbMhIe
CYTKH He BBI3BIBA€T OTPHLATEJbLHBIX H3MEHEHHH YHCJEHHOCTH MH-
KpoopranusMoB 6oJiee ueM Ha 50 Y HJM OTpULATENBHBIX H3MEHe-
Huli 60oJee yeM OZHOro GUOXHMHUYECKOrO MnokKasaress 6HOJOTHYECKOH
aKTHBHOCTH MOYBH Gojee uem Ha 25 %. Ilpu stom nox oTpuuma-
TeJbHbBIMH H3MEHEHHUSMH MOHHUMAKITCA CJAedYyIOUIHe: TOPMOXKEHHEe
npoilecca CaMOOYHILIEHHSI OT MaTOreHHOH MHKpPO(JOpH, YrHeTeHue
canpopuTHHIX OakTepui, CHMXKeHHe (EepMEeHTATHBHOH AKTHBHOCTH,
IbIXaHHs M a30ThHKCALUH MOYBB,, DPOCT YHCJAEHHOCTH HOYBEHHBIX
rpu6oB (Tak KakK OHH SBJSIIOTCS OCHOBHBIMH TOKCHHOOOpasoBaTe-
aaMi). Onsg ¢GHTOAKKYMYJSILUHOHHOTO (TPAHCJOKALHOHHOTO), MH-
rPAllHOHHO-BOJHOIO W  MUMPALlMOHHO-BO3AYIIHOIO  IOKasaresed
BPEAHOCTH MOPOTroBasl KOHUEHTPAIUS — 3TO KOJHYECTBO TOKCHKAaH-
Ta B MOYBE, IIPU KOTOPOM KOHLEHTPAllMsl COOTBETCTBEHHO B CeJb-
CKOXO35IICTBEHHBIX PACTEHHSX, TPYHTOBHIX BOLAX H aTMOC(HEpPHOM
Bo3ayxe He npeswiiaer IIJIK ans numeBHX NPOLYKTOB, BOABL BO-
noeMoB u arMmocepH. A TOKCHKOJOrHYECKOrO NOKasaresas HC-
MOJIb3YETCS NMOANOPOTOBAas BeJHUMHA (MaKCHMAaJbHO HeAeHCTBYIO-
mas [103a) CyMMapHOrO IOCTYIJIEHHS TOKCHKAaHTa B OPraHH3M uye-
JIOBEK2 KaK IPH HENOCPEICTBEHHOM KOHTAKTe, TaK H Pa3JHYHBIMH
MyTSIMU MHTDALHH.
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K HacrosiieMy BpeMEeHH CAHHTAPHO-THTHEHHYECKHE HOPMATHBH

€JHHBl AJIA BCEH CTpPaHbl H TEPPHUTOPHAJIBHO He AuddepeHIHpo-
BaHH *.

Hopmbl Harpysok Ha Jstanamadtsl

B o6sactH cenbCKOX03SIHCTBEHHOTO BO3AefCTBHS Ha janauad-
THl CYLIECTBYET MHOXKECTBO PAa3JIHUHOI'O POJA METOJHYECKHX PeKo-
MeHAALNH, HHCTPYKUHUHA, yKaszaHUH, METOAHK, MOCBSIEHHBIX pas-
paboTke HopMaTHBOB. HMx ofusue cospaer BrneuatyeHdHe paspabo-
TAHHOGTH JAHHOTrO pasjesa HopMmupoBaHus. Ho GOJBLUIMHCTBO 3THX
HHCTPYKUHE HMEIOT NpPEeHMYLIEeCTBEHHO IPOH3BOACTBEHHYIO, a He
3KOJIOTHYECKYI0O OPHEHTAIHI0. B 11eJ0M HOPpMHPOBaHHE CeJbCKOXO-
3AHCTBEHHBIX BO3AeHCTBUIl Ha saHAwadTH ¢parMeHTapHo, Y3KOBe-
JOMCTBEHHO U MpeCcJeLyeT YacTHbIe HeJIH.

Ilpy HOpMHPOBAHWH BO3JEHCTBUN JIECHOI0 XO3fHCTBA MPHHATO
JeJleHHe TOCYAapCTBEHHOro JiecHoro oHxa Ha TpPH TPYIIHL
IIpombliujieHHBIE 3aTOTOBKH APEBECHHBI B LIUPOKHX Macuitadax no-
TIyCKAIOTCSl JIMLIb B JIeCaX TPEeTbell I'PYNMbl, NPUYPOUEHHBIX K MHO-
FOJIECHBIM H JIECOU30BITOYHBIM pajioHaM. 3aroTOBKa B CTPOro orpa-
HHUYEeHHBIX KOJIMYecTBAaxX paspelleHa B Jecax BTOpofi rpymmsl, pac-
MOJIOXKEHHBIX B CpelHEeJeCHBbIX paHoHax ¢ BBICOKOH NJOTHOCTBIO
HaceseHHA. [losHOCTBIO 3ampelneHbl pyGKYU B Jjiecax MepBOil TpyIIsl
H 1o onywkam Jjeca (B nojoce mwupuHoft B 100 M Ha rpanuue ¢
Oe3leCHBIMH TNPOCTpaHcTBaMu). Takike sampelleHn pyOKu He6OJb-
LIMX OCTPOBHBIX JiecOB, noJioc Jeca ot 100 mo 300 m BIOJbL BOXOE-
MOB, YYacTKOB Jjieca BOJIM3H MECT OTAbIXa U T. II.

OnguH W3 nyrefl HOPMHPOBAaHUS — Ha3HAYeHHE OMpPEIEJIEHHOro
BuZa py6ok., OcHOBHOE KOJIHYECTBO APEBECHHH MNOJYYaloT B 6OJIb-
11X MAacCCHBAX CHEJEIX JIECOB B X0J€ PYOOK I1aBHOTO MOJIb30BaHHUA.
B npomexyTKax MexAy HHMH OOBIYHO MPOH3BOAAT PYOKH YyXoZ4a,
B TOM uucje H caHurapHele. HopMmuposaHue peasusyercs B ycra-
HOBJIEHHBIX pa3Mepax pacueTHnx jecocek. CorsacHo ReficTBYIOLLeH
«MeTtonuke pacyera pasMmepa Jeconosb3oBanus B Jjecax CCCP»
(M., 1968), ompeneasieTcss ONTHMAJbHLIE pasMep MOJb30BaHHUA Jie-
coM. B ocHOBY omnpenesneHHst pacyeTHOH JIECOCEKH IIOJIOXKEH MpPHH-
LM HEHCTOILLMMOCTH JIECHBIX DECYpPCOB M YCTOHUHBOTO BBINOJIHE-
HHS JIECOM €r0 COLHaJIbHO-3KOHOMHYECKHX (YHKIIHUH,

CyluecTByeT HECKOJBKO COTEH METOJUK HCYHCJEHHS JIECOCEK, B
MpaKTHKe HauboJiee MOMYyJSIPHB OKOJIO LiecTuAecATH. B kaxknoi us
HHX aKIEHT JejaeTcsl HA yuyere JuOO MOKPLITOH JecoM MJOWAIH,
JU60 3amacoB JpeBeCHHH, JUGO ee mpupocta. B 3aBHCHMOCTH OT

* ToAbKO B rHrHEHHYECKOM HOPMHPOBAHHH TOKCHKAHTOB B IIOYBE NMpPHMEHSAETCSH
koppektHpoBka efuHbix [IJIK B pernoHasbHble mpefejbHO AONYCTHMble YDPOBHH
sHeceHus ([IAYB) u Gesomacune ocraroulble koHueHrpaunu (BOK) ¢ momombio
NONpPaBoOYHbIX KoabduuuenToB, ITocjeiHHe HaXOAATCA Ha OCHOBe 2aHaJH3a 3aBH-
CHMOCTH CTOHKOCTH HJIH NOJBHXKHOCTH CO€JHHEeHHSI OT KJHMATHYECKHX H NOYBeH-
HbIX XapakTepuHcTuk pernona. Ilpu stoM efuHas [TJK npuoGperaer cMBICJ yCJOB-
HO# BEJHYHHBLI IJA peasbHHX MOYB, €IHHHIUB MacliTaba — AJs H3MEpeHHs] onac-
HoctH TokcukaHta (loHuapyk, Cumopenko, 1986).
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KOHKDETHHIX YCJOBHH IPHMEHSETCS COOTBeTCTBYWoLuii HaGop ¢op-
MyJ, TabaHL U TpadHKOB, C MOMOILBIO KOTOPBHIX MOJAYYalOT pas-
Mep JecoceKH (BeJHUYHHY JOMYCTHMOH J1ecO3arOTOBHTEJNBbHOH Ha-
IPY3KH Ha Jiec).

[Ipu persnaMeHTalHH DEKPEALHOHHBIX HAaTPY30K HCIOJB3YeTCs
HECKOJbKO I'PYNIN HOPM: HODMEI COOTHOLIEHHS PEKPeauHOHHBIX Tep-
puTOpUH ¢ APYrUMH GYHKUHOHAJBHBIMH 30HAMH; HOPMBI IPHIOX-
HOCTH TEPPHTOPHH AJIS PEKPeallHOHHOI'0 HCMOJb30BAHHS H HX eM-
KOCTH; HOPMBI NOTPeGHOCTEH B pPeKPealHOHHHIX TEPPUTOPHUSX; HOP-
MBI JAONYyCTHMHX peKpeallHOHHHX Harpy3oK Ha OTJAeJbHbIE KOMIIO-
HEHTH MpHUPOAB U JaHAwWadTH B uejoM. Hanpumep, ansa ropHwx
KypOPTOB YCTAHOBJIEHBI OPHEHTHPOBOYHBIE HOPMBl COOTHOLIEHMS
pPeKpealHOHHBIX H MpOYHX TeppuTOpHE B mpefenax 1:6-—1:10.
CyLIecTBYIOT HODMH OTBOLA 3€Mejb B 3aBHCHMOCTH OT €MKOCTH
peKpealHoHHBIX yupexnueHuH. Tak, HauGosee 3eMJeeMKH IeTCKHE
canatopuu (mo 200 M2 Ha OQHO MeCTO), HaHMeHee — TYpPHCTHYe-
CKHe TOCTHHHUH U Typ6a3sl (75 M2 Ha 0JHO MECTO).

Jlnsi peKpealHMOHHO MNPHUIOJHHX TEPPUTOPHH YCTaHAaBJAHBAIOTCS
HOpPMAaTHUBB HX €MKOCTH, KOTOpas OLEHHBAeTcs II0 TpeM II0Kasa-
TesiM: O6HO3KOJOrMUECKOMY, TEXHOJIOrMUeCKOMY, ICHXOJOTHYECKO-
My. C BeqHUHHOH peKpealnyOHHOH €MKOCTH TECHO CBSI3aHBI HOPMBI
peKpeallMOHHBIX HAarpy3okK, NpeacTaBJsdioliie cobofi pomycTHMOe
YHCJIO OTABIXAKWINHUX, NPH KOTOPOM He MNPOUCXOAHUT HeoOpaTHMBIX
ua3MeHeHuit smanawadros. Ilpy 3TOM pasiMyalOT eqHHOBpEMEHBYIO
peKpeauyoHHYIO Harpysky (4YHcJao JIOfeH, HaXOAAIIUXCA B €JHHH-
Ly BPeMeHH HA eJHHHIle IIJIOULaAX B CE30H HAMUBHCIIEH mnoceliae-
MOCTH) U OOIUYI0 AOMYCTUMYIO HArpy3ky (4YHCJO OTABIXAIOUIHX B
CE30H HJIH 3a BeCb CPOK HCNOJb30OBAHHUA TEPPHTOPHH B peKpean-
OHHBIX 1enasix). Kak npasuio, HOpMBEI AONMYCTHMBIX Harpysok ycTa-
HaBJUBAIOTCA HAa OCHOBE 3KCIIEPHMeHTAaJbHBIX HabJaloJeHHH Ha
NPOGHHIX MJOMIAAKaX, MO3BOJAIOIIHX BHIABJATH 3aBHCHMOCTH THIIA
A03a — 3¢ deKT MexAy peKpeallHOHHBIMH Harpy3kaMH H CTaAHAMH
npupopHoii aurpeccun (Kasansyckac, Hruaronunc, 1988).

HopMbl nIpoCTPaHCTBEHHBIX COUETAHHMIH

HopmaruBHOe coueraHne pa3JHYHBIX BHJAOB OeSTE€JIbHOCTH OCY-
llecTB/SeTC HA perHoHanbHOM yposHe., OGHUHO paccMaTpHBAalOT-
Cs: IPOMBIIJIEHHOCTb, 'PAXJAaHCKOE CTPOUTENBCTBO, CEJbCKOE XO-
35iCTBO, JIECHOE X03AHCTBO, pPBIOHOE XO03SHCTBO, MacCOBBIA OTABIX
(pekpeauus), oXxpaHa NPHUPOAHL

Pacuer HOpPMATHBHBIX COYETAHHWH PAa3JHYHBIX MPHPOAOINOJbL30-
BaTeJel NPOH3BOAUTCA B paMkKax paboT 0O KpaeycTpOHCTBY H
pafioHHOH NJAHHPOBKE TEPPUTOPHANBHBIX KOMILJIEKCHBIX CXeM OX-
paHBl nmpHpoAbl. B ocHoBe GosbliMHCTBA paboT JeXUT Hiess Heol-
XOAMMOCTH GODMHPOBAHHSA <«IOJSPH30BaHHOK GHocdeprr». CyThb
ee — B pa3MeKeBaHHH HaHO6OJiee KOHTPACTHBIX THIOB NPHPOAOMNOJNb-
30BAHHUS: M'OPOACKHX Ha OJHOM [OJIOCE M 3aMOBEAHHIX Ha JAPYIOM.
Bce ocranbHbBle BHAH TEPPHTOPHH (CeNbCKOXO3AHCTBEHHHIE, peKpea-
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LUOHHbIE, JIECOXO3fHCTBEHHBEIE) BHINOJHAIOT POJb Oy(QEepHHIX 30H,
CMSATYalOIUX KOHTAKTH MexXJy TOpoJAOM M MaJIOH3MEeHEHHHM
JanpumadToM.

* * ¥

Takum 06paszoMm, MOKHO 3aKJIIOUHTh, YTO CYLIECTByKOINas y Hac
B CTpaHe NpPAaKTHKa perJaMeHTalHHU NPHPOJONOJb30BAHHA He 06b-
€AHHEHa B eJHHylo cHcreMy. HecoBeplieHcTBO HOpMaTHBHOM 6a3nl
NPHPOAONOJIb3OBAHHS NMPHUBOJAUT K TOMY, YTO BO MHOTHX acleKTax
3KOCHCTeMbl OKa3HIBAIOTCS He 3alllHIUEHHBIMH OT Ype3MepHHIX Ha-
rpy3oK. JlesTeJbHOCTb MHOTOUYHCJIEHHHX Da3paGOTYHKOB HOPM He
HMEeT COrJlacoBaHHOH METOAOJIOTHYECKOH OCHOBHI H HE KOOPJHHH-
pyercs. HaGop HOPM U HOPMATHBOB CJIOXKMJCS B OCHOBHOM IO
«aBpaJbHOMY» cnoco0y U MOTOMY OXBATHIBAET TOJILKO Takue chepul
BO3JeHCTBHS, Tle BO3HHKAIOT HauGojsee OCTpPble KOHQIHKTH (Kak
NpaBHJIO, JIOKAJbHOTO Maciuiraba).

JeficTBylolllne B HacCToOsilliee BpeMsi NMPHPOAOOXPaHHBIE HOPMEI
H mnpaBuja paccpeforodeHn Gojsiee ueM B 800 pasyHYHBIX JOKY-
MeHTax, 80 % u3 HHX HMMeeT JHIUL DEKOMEHJAATeJbHBIH Xapakrep.
B Hux Haulen cBoe 3aBeplleHHOE BOMJOLIEHHE 3aTPAaTHO-IKCTEHCUB-
HBI NOAXOA K Pa3BHTHIO NPHPOAONOJNb30OBAHHS.

OTCyTCTBYyeT eJMHHIH KajacTp HOPM H CBOJ METOJAHK 3KOJOTH-
yeckoro HopMHpoBaHHsi. CHpaBOYHHKH, BKJAIOYAIOLIHEe Te HJH HHHE
HODMHI, HE COJepKaT yKasaHu# o0 HCNoOJb3OBAHHBEIX NpOLEAYpaX.
HODMHPOBAHHA, H NOTOMY HET BO3MOXKHOCTH OUEHHTb OGOCHOBAH-
HOCTb H HajexHocTb HopM. LIIMpoKo pacnmpocTpaHeHO BHeHayyHoOe
BEIOMCTBEHHOe HOPMOTBOpuecTBO. lOcynapcTBeHHAss 3KOJOTHYe-
CKas 3KCNepTH32 BEJOMCTBEHHEIX HODM, KaK NpPaBHJIO, HE NPOBO-
JHTCS.

CaMuble «060JIbHBIE MeCTa» CYLIeCTBYIOLIero NnpHPOAOCOXPaHHOTO-
HOPMHPOBaHHA 0oGYCJIOBJIEHBI OTCYTCTBHEM CJEAYIOLIHX TNOJOXKEeHHH:

~— eJMHOH KOHUENUHH 3KOJOoruyeckoli 6e30nacHOCTH, omnpeje-
JA0LER poJSb H MeCTO NMPHPOAOOXPAHHOTO HOPMHDOBAHHS, 3a]al0-
mel uUeau H KPHUTEPHH HODPM COCTOSIHHS H H3MEHEeHHH KauecTBa
OKpyXkKamllueH cpejH;

— YHHGHUHDOBAHHBIX NPHHLUMIOB H MeTOJAHYECKHX NMOAXOAOB K
pa3pa6oTKe HOpMaTHBOB, TpeGoBaHMA K OOOCHOBAHHOCTH HOpMa-
THBOB, 3KCNEPTH3bl HX HAaJeXHOCTH, TpeGOBaHHH NO nepHoAHYe-
CKOH KOPDEKTHPOBKE H NOMOJIHEHHIO;

— oblero moaxoja K OXpaHe UEJOCTHHX JaHAWadToB, co0b-
111eCTB, KOCHCTEM H HX KOMIIOHEHTOB, COIJIACOBAHHOCTH HODM BO3-
JeHCTBHS Ha OTAeJNbHbBIE KOMIIOHEHTH JaHALIA(TOB C perHoHajb-
HBIMH M HalHOHAJBHBIMH KBOTaMH,

— MNpOCTPAHCTBEHHO-BpeMeHHOH AupdepeHuHaudH HOPM H Or-
PaHHYEHHH Ha HX HCNOJb30BAHHE B PA3JHYHBLIX NPHPOJAHHIX 30HAX
H B Pa3HBIX YCJOBHSAX XO3SHCTBOBAHHSA,

— PpAaBHOMEDHOCTH Da3BHUTHS HODM Juil BCexX oTpacjefl Hapoa-
HOrO XO03fIHCTBA H MX YBSI3KH C SKOHOMHYECKHM MEXaHH3MOM.
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I'nasa 3

OCHOBHbBIE KOHUENUHH
9KONOIrH4YECKOro HOPMHPOBAHHUA

OG6cyAHM OCHOBHbBIE KOHLENLHH 3KOJIOTHUECKOTO HOPMHUPOBAaHHS,
TIpeAJaraBlivecs pasHbBIMH aBTOpPaMH. B 0630p BKJIOYEHH TOJBKO
JOCTAaTOYHO TNPOABHHYThE paspaborku. [loaxoaw, noapoGHOCTH
KOTOPbHIX COOTBETCTBYET YDOBHIO T€3UCOB JOKJAaJ0OB, HE pacCMaTpH-
BaJaHchb. OOUIUM MeCcTOM MOYTH BO BCeX paboTax SIBASIETCS KPHTHKA
‘CAHUTAPHO-THTHEHHYECKOTO MOAXO0Aa Kak $a3sbl AJs OXpPaHB NPHUPO-
Abl. Bo MHoromM apryMesTh aBTOPOB CXOJHBI, MO3TOMY JaHHBIH
NYHKT Be3je ONyLIeH.

3.1, MPEATEYH

Barasaw C. C. Hlpapua

Axanemuk C. C. lllpapu MOXeT CUHTATbLCH OAHHM M3 OCHOBO-
TIOJIOXKHUKOB 3KOJIOTHUYECKOrO HOPMHPOBaHHs, XOTA ero paboThl H
HE COAepXKaT OOCYXKAeHHS Mpo6JeMbl B COBPEMEHHOM MOHUMAaHHH.

C. C. lIBapuem 6bla nmocTaBjeHa 3ajaya NOCTPOEHHUS «TEOPHH
H3MEHEHHOT0 MHpa», AJs 4ero Heo6XOJHMO BCECTOPOHHEEe H3yuyeHHe
IKOCHCTEM, PAa3BHBAIOIIHMXCA TOJ BJUSHHEM AHTPONMOreHHOTOo BO3-
JdefictBisl Ha (oHe pasHEX (u3HKO-reorpadHUECKHX YCJAOBHH.
TonbKo Ha OCHOBE TAKOr0 KOHKDETHOrO H3yYeHHsT MOXKHO yKa3aTh
npeiesbHO AOTYCTHMBEE YPOBHU Bo3AeficTBHA. B mpoTHBHOM cayuae
«HAllH TONBITKH [aTh pPEKOMEHIaluH, Kacamwlllnecs OXpaHbl OHo-
cpeprl, 6YAYT aHAJOTHUHB pafoTe HHXKEHepa, CTpeMsIlerocs AO-
CTHYb ONTHMAaJbLHON paboTH aBTOMOGUJS HA OCHOBe O6LIEH TEOPHH
ABuraTess BHyTpeHHero cropauus» (LIeapu, 1973, uut. mo: Cajbl-
kKoB, 1991).

BaxHeHlluM AJ5 Pa3BUTHA HOPMHPOBAHHSA CTAJO TOJOXKEHHE
C. C. IlIsapua (1976, 1979) o ToM, YTO aAHTPONMOreHHOE ympolle-
Hlie 5KOCHCTEeM — 3TO He 06s3aTesibHO MX AerpajauHs, a 3BOJIOUHA
B HOBHIX ycjoBusix. [Ipn 3ToM He Bce NOCJEACTBHA HEXKeJaTeJbHEHL.
Ecau B u3aMeHneHHOH uejloBeKOM cpele OHMOreoleHo3 NOoIAepXKHBaeT
ce6s KaK CHCTEMY B ONTHMAJbHOM COCTOSHHM, 3TO 3HAYHT, YTO
CTeleHb 4HTPONOreHHOro BO3AeHCTBHS He MpeBHIUaeT ero ajan-
TAUHOHHBIX BO3MOXHOCTEH.
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C. C. llIBapuem 6buin chOpPMYJHPOBAHBI CTABIUHE BIOCJAENCT-
BHH YacTO LHTHPYEMBIMH MNPH3HAKH <«XOpolIero» 6HoreoueHosa,
3aJlalolllHe KPHTEPHH AJ1s1 OLEHKH COCTOSIHHSl KOCHCTEM U ODHEHTH--
PH A1 KOHCTPYHPOBAHHA MCKYCCTBEHHBIX GHOTEOLIEHO30B (CM.
pasgen 1.2). Ecan 6HOreouneHo3 COOTBETCTBYET 3THM IIPH3HaKaM,
«..CTb BCE€ OCHOBAHHS CUHTATh €r0 «XOPOIUHM», HE3aBHCHMO OT
TOrO, pa3BHBAeTCsl JH OH B €CTeCTBEHHOH HJIH ypGaHH3HpOBaH-
Hoit cpexe» (HIeapu, 1979, c. 35). DTH BO33peHHsA BCTyNajlu B
NPOTHBOPEYHE € TOTAAIIHHMH YMOHACTPOEHHSMH 3KOJIOTOB H, IO
CYTH, HAa NOJTOpa AECATHJETHS NPEABOCXHUTHUJIH BO3HUKHOBEHHE 3KO-
JIOTHYECKOIO HOPMHPOBAHHS.

Barasam H. C. CrporanoBa

Pa6orst H. C. CrporanoBa (1981, 1983) B nmpsMoM cMhbicie He
KacawTcsl KOJOTHUecKOro HopMupoBaHus. Ho mpHunHHa 3TOro JHiIb
B TOM, YTO B TO Bpe€MsI OHO He ObWIO 0(OpPMJEHO KaK CaMOCTOs-
TeJbHOe HampaBJIeHHeE,

H. C. Crporanos, kak C. C. lBapu, siBasieTcsi npeaTeueil 3Ko-
JIOTHYECKOr0 HOPMHPOBaHUS. BhICKa3zaHHbBIE UM TIOJOXKEHHS — 3TO-
6asa A5 pa3BUTHSL COBpPeMeHHBIX KoHuemuuil. XoTsS Tpyan
H. C. CrporaHoBa nocsilieHH npo6jeMaM BOAHOH TOKCHKOJIOTHH H
rHApOOHOIOTHH, OHM HECOMHEHHO HMEIOT, OOIe3KOJOTHUECKHHA HH-
Tepec (COOTBETCTBEHHO TEPMHH <«BOZOeM» (€3 BCAKOM HATAXKKH
MOXKeT OHTb 3aMEHEH TEPMHHOM «3KOCHCTEMAa»).

OCHOBHOe MOJIOXKEHHE aBTOPA 3aK/AIOYAeTCss B TOM, UTO TOJbKC
YyeJOBEK MOXKET OINPEAESHTb CTEeNeHb HOPMAaJBHOCTH 3KOCHCTEMBI,
«Be3 oueHku uesoBeka 060N BOLOEM HAXOAUTCS B HOPMAaJbHOM
COCTOSIHHH, T.€. OH COOTBETCTBYeT AAaHHHIM ycJoBHSM. TOJbKO ue-
JIOBEK, UCXO0Js H3 CBOUX NOTPEeGHOCTEH, naeT OLEHKY — B HOPMaJb-
HOM WJH NMAaTOJOTHYECKOM COCTOSIHMH Haxoautcst BogoeM» (Crpora-
HOB, 1981, c. 17). «Kaxawlfi rHAPDOGHOHT TOXKEe OLEHHBAET IO-CBO-
€My KauecTBO BOJAH B BOJOEME — MOXKHO KHTb WJIH Hejab3si? Ho 3Ty
OLIEHKY MBI paccMaTpHBaeM C TOUKH 3peHHsl uejoBeKa, HHAue II0-
najaeM B HepaspelluMEBIE IIPOTHBOPEUHS OLEHOK» (c. 29).

Takum o6pasoM, HopMasbHasg 3Kocucrema, no H. C. CrporaHo-
By,— 3TO BHICOAHAs AJS 4esjoBeKa 3KocucTeMa. TeMm caMBIM aBTOp
06OCHOBBLIBAET TIPHHIHII AHTPOMOLEHTPH3MA B IKOJOTHYECKOM HOP-
MHPOBaHHH: «YKa3aTb OOBEKTHBHYIO OHOJOTHUECKYIO HOPMY JAJfA
HaJOPraHU3MeHHHX yDOBHEeH HeJb3s, a CJAEAO0BATEJbHO, H HENb3s
YKa3aTb NATOJOTHIO... BCE, UTO NPOHUCXOIHMT, HANPaBJEHO HA COOT-
BeTCcTBHE co cpepoii» (Crporanos, 1983, c. 17). DToT npuHUMN NO-
3BOJISIET 3aJ]1aTh KOHKPETHHE KPUTEDHH AJsi HopmupoBanusa. Hampu-
Mep, YCJOBHS CPelbl TaKue, YTO NPOMBICJOBBIE BHAB MOTYT OCY-
HIECTBHThL BECh KH3HEHHHIH WMKJ, He yXYAIIAT TOBADHBIX KayecTB
H JaAyT BLICOKYI NPOAYKIHIO; CBOUCTBA BOAHB COOTBETCTBYIOT OI-
pelneJeHHOMY 3aQUKCHPOBaHHOMY cTraHAapty H T.A. Takasa Hopma
6bl1a Ha3BaHa (MoXeT OLITh, HE COBCEM YJAYHO) XO3AHCTBEHHOH.
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3.2. TEOPETHKH

PaGotbi B. JI. Penoposa u A. Il. JleBuua

B Ttpymax stux uccaemoBateneii (Pemopos, 1976, 1977, Deno-
pos, Jlesuu, 1978; ®enopos u ap., 1982) paccMmorpenns obuiue mpo-
6siembl HOPMBL H matoJjiorud skocucreM. B. [1. denopos (1976) oxn-
HHM M3 MEPBBIX NMOCTABHJ BOIPOC O TOM, «UTO TaKOe XODOILO, YTO
TaKOe MJOXO0» AJS 3KocHcTeMBl. OH TaKKe OJHHM H3 NEPBBHIX YKa-
3a; Ha HeoOXOAWMOCTb aHaJiH3a 3aBHCHMOCTH J03a — 3(pdeKT Ha
YPOBHE 3KOCHCTEM [ YCTAHOBJEHHUS TNPEAEJbHO AONMYCTUMBIX
'YPOBHEH BO3AEeHCTBHS.

B. 1. ®epopoBum u A. Il. JleBuuem (1978; Pegopos u ap.,
1982) 65611 1aH 0630p CYLIECTBYIOLIHX TOJKOBAHHH HODMBI 3KOCHCTEM
(cm. pasgen 1.1). IlpeanoxeHo HECKOJNBKO TOAXOAOB K H3MEPEHHIO
HOPMaJbHOCTH (Ha OCHOBE CTATHCTHUECKOTO NMOHHUMAaHUS HODMBI) H
YCTOHUMBOCTH 3KOCHCTEM (UTO HeOGXOAUMO AJSL ONpeflesieHHs ee
3amacoB IIPOYHOCTH). Dbln mpuHAT noctynat, Aajaeko He Geccrop-
HbIHl, YTO COBOKYIIHOCTb OIIE€HOK, XapaKTepHU3YIOUIMX HOpMaJbHHIH
npouecc, noAuuHsiercsi pacnpepaenendio I'aycca. OTcrofa BHTEKalOT
‘MEpbl HODMAaJbHOCTH — aCUMMETDHUs, 3KCHEecC, OTHOLIEHHe cpej-
Hell apudMeTHUECKOR K cpeAHell reoMeTpHueckoH H T. A.

ABTOpaMu Take paccMmoTpeHa mpoGJjeMa BriGopa mokasartesef,
HeOOXOAHMBIX AJs HOpMHpOBaHuA. B wacTHOCTH, mpeasiaraeTcss HcC-
‘TIOJIL30BATh HHTErpasbHbLE MMapaMeTph, KOTOpble MOTYT OHIThb
‘OBICTPO M HAJEXKHO H3MepeHb HHCTPYMEHTAaJbHO (HampuMep, obliee
KoqmuecTso xJsopoduana u AT®); HecmeuumduueckHe OTKJIUKH Ha
pasHele Bo3jJeficTBHSL (HanpHMep, CHHXKE€HHe BHAOBOrO pasHoobpa-
‘3us1). HakoHell, ocHOBHOe TpeOOBaHHe — MapaMeTphl JOJXKHEL OT-
HOCHTbCS K IIpoLleccaM ¢ FOMEOCTaTHUeCKHMH MeXaHH3MaMH pery-
JIAIHH,

PaGotni [. A, Kpusoayukoro, ¢. A, Tuxomuposa
n E. A. ®enopoBa

PaGorel aBtopoB (Tuxomupos, 1984; Tuxomupos, Poaanos,
1985; Kpusoayukuii, Penopos, 1984; Kpupoaynkuit Hu ap.,
1986 a, 6, 1987, 1988) He 06pasyloT eIHHOH CHCTEMBl B3rJs40B Ha
IKOJIOTHYECKOEe HOPMHPOBaHHe, HO [AAIOT LEHHHIH MaTepHaj And
-ero paspaboTKH.

[lenn 35KOJOrHUECKOr0 HODMHPOBAHHSI MOFYT OHITh Pa3JHYHBHL
oxpaHa reHo¢oHAa, NOAAEpNKAHUE MPHEMJEMOTO AJA 4YeJOoBeKa
CAHUTAaDHOTO COCTOSIHHSI Cpelbl, oXpaHa JaHAUIAa)THOrO pa3HOOb-
pasusi, oxpaHa HCTOYHHKOB OGHOJOTHUECKOH MNPOAYKLHH, OXpaHa
PeKpeallHOHHBIX pecypcoB. BaxkHo 3aMeuaHHe, YTO «He BCe 3TH BO-
MPOCH MOXKHO U HYJXHO pellaTh ONHOBPEMEHHO HA OAHOM M TOH Xe
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Tepputopuu» (Kpuposyukuit u ap., 19866, c. 471). tum camsiM 3a-
JlaeTcsl «BApHAHTHOCTb» HOPM.

B kauecTBe KpHTEPHEB OLEHKH (GYHKUHOHHPOBAHHS 3KOCHCTEM
MOTYT BBICTYNATh MdapaMeTpbl GHOI€HHOIO0 KPYroBOPOTA OCHOBHBIX
3JIEMEHTOB M NPOAYKIHH 3KOCHCTeM (HHTEHCHBHOCTbH KPYrOBOPOTA,
3anac AOCTYMHBIX PacTeHHSAM OHOreHOB, B OCHOBHOM a30ora H ¢oc-
<opa, 3anac ryMmyca, nepBHYyHass U BTOPUYHAs NpoAykuHus). Has
TI0YBHI OCHOBHO#I KpHUTepHH — ypoBeHb ee miogopoaus. [Tokasarens-
MH, KOTOpble MOTYT CBHIETEJbCTBOBATH O €r0 YMEHBLIEHHH, SIBJIS-
torca pH mnouseHHOTro pacTBOpa, CTENEHb 3aCOJEHHOCTH H YIJIOT-
HeHHsl, KOHIEHTPALlUs I'yMyca U ero KauecTBO (COOTHOLUIEHHE I'yMH-
HOBBIX H (ynbBOKHCJIOT), (EepMEHTATHBHAS AKTHBHOCTb, a30T(UK-
cHpyolLas cnocoGHOCTS.

ABTOpBl OTMEYAaIOT, YTO CHHXKEHHE MNPOAYKTUBHOCTH H ApYyrue
monobHble 3(p@PEeKTH MOryT INpPOSBHTBCS He Cpasy, a uepe3 HEKO-
Topoe Bpemd. [losToMy ansi ux mporHo3a HeoO6XOAHMO HCNOJIB30-
BaThb GoJiee UYYBCTBHUTeJNbHBIE MMOKasaTe/H, HaNpuMep KayecTBO
TIBLIBIB H CeMSH, YaCTOTY XPOMOCOMHBIX aHOMaJHii B MepHCTeM-
HBIX KJIeTKaX, (paKUHOHHBIH cOCTAB 0eJKOB PACTHTENLHBIX TKaHeH.
DT0 moJjioXKeHHe MPeACTaBJSeTCS BeCbMa MJIOAOTBODHBIM IJIs KO-
JIOTHYECKOI'0 HOPMHPOBAHHS, NOCKOJbKY MO3BOJSIET paccMaTpHBaTh
3KOCHCTEMHBIE II0KAa3aTeJH He eJHHBIM CIIHCKOM, a pasiendTb HX
Ha 6oJsiee HJH MeHee BaXKHbIe. )

Hamepenne napaMeTpoB MNpOAYKIUHH Bcero OHOreoLeHosa 3a-
TPYAHHUTEJNBHO, NOSTOMY MNpeAJaraercs HCNOJb30BATb B HOPMHDO-
BaHHH MOMYJSALUH BHIOB, HrpaloliHX Haubosee BaXHYH pOJb B
KpYyroBopoTe BellleCTBa (BUABI-3AH(GHKATOPE H JOMHHAHTH).

Oco60e BHHMAaHHE AOJIKHO OBLITh yJeJeHO <«KPHTHYECKHM 3Be-
HpSIM» 3KocHcTeM. Hanpumep, B secHbix 6HOreouneHo3ax HMH fAB-
JIAIOTCSA XBOfHBIE MOPOABI, MNOIACTHJKA, JHIMARHHKH. B moxcThake
TIPOHCXOJHUT aKKyMYJSILHS MOJJIIOTAHTOB, MO3TOMY HMEHHO 37€Ch
B MEpPBYI ouepelb JOJKHbl OTMEYaTbCsl 3HAYHMBie JJS 3KOCHCTEMBI
u3MeHeHHs1 6HOreHHOTr0 KPYyroBOpoTa.

[TepcnekTHBeH NOAX0J aBTOPOB K OMNpeleJeHHI0 AONYCTHMOCTH
W3MeHeHHH B 3KocHcTeMax: «EcC/aH HapylleHHs B 3KOCHCTEMax [MOA
JeACTBHEM AaHTPONOTeHHBIX HArpy30K CYLIeCTBEHHO cjabee BO3-
MOXKHBIX €CTeCTBEHHBbIX H3MEHEHHH U He NPHUBOAAT K HEOGpPaTHMBIM
NOCJMeJCTBHAM, TakKHe 3KOJIOTHYeCKHe HapylleHHs CJelyeT MpHu-
3HaTh JonyctuMbiMH» (Tuxomupos, Poaanos, 1985, c. 5). Orcloaa
BbiTeKaeT CJAEeAYIOLLIHH YHHBePCAJbHBIH KPHUTEPHH — NPaBOMEPHOCTD
CHHXKeHHsl TPOLYKTHBHOCTH 3KOoCHCTeMBl Ha 20—25 9.

OueHp 1eHHA AJIs 3KOJIOTHYECKOro HOPMHPOBAHHA rumote3a o6
YHHBEPCAJbHOCTH peaklUuii OpraHu3MoB Ha Jo6ble HebJjaronpusr-
Hble u3MeHeHusa cpeanl (Tuxomupos, Posanos, 1985; Kpusoayukuii
u ap., 1986a).

IIpu 06GOoCHOBAHHH IIE€HHOCTHBEIX OPHUEHTHPOB /51 pa3paboTKH
KPHUTEPHEB HOPMHPOBAHHS HENpHEMJIEMO HHTEPIPETHPOBATb AHTPO-
TIoreHHbie TpPaHC(POPMALHUH 3KOCHCTEM HCKJIOUHTENbHO KaK HX Je-
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rpajauuilo. YKasblBaercs, HampHMep, Ha pacnpoOCTPaHEHHYIO cMe-
HY €eJbHHKOB H COCHSKOB 6epe3HsKaMH, Ay6paB — OYKOBHIMH Jie-
camH. «Ho cranoBuTca su npu 3TOM xyxkKe npupone?» (Kpusoayu-
Ku#i u ap., 19866, c. 471). OueBHAHO, 4TO 3TOT BONPOC OTHIOAL
HE PUTOPHYEH.

PaGotn 10. A. H3paans

TeopeTHyecKHe BO33peHHS aBTOpPa MO DaccMaTPHBAEMOMY BO-
npocy, NpeACTaBJSAIOIINE BO MHOTOM 0O0OO0lleHHe HMEIOUIHXCH TO-
YeK 3pEHHA, OTPaXKeHHbl B €ro H3BecTHON MoHorpaduu u Gojee paH-
Hux ny6aukanuax (Mspasae, 1976, 1984). Ouu Takke HawWIH
NMPAKTHYECKYIO peasnu3auHio B psage Apyrux pa6or (Mspasaws u ap.,
1988, 1991).

B o6uiem cayuae mox AONYCTHMOH 3KOJOTHYECKOH HArpys3Koit -
0. A. Hspasabp (1984) monnmaer Takylmo, KOTOpas HE BHI3HIBAET
HeXeJsaTes bHBIX H3MEHEHH{t y OPraHH3MOB U 3KOCHCTEM (B MEPBYKY
ouepelb y UE€JOBEKa) M He NMPHUBOJAHT K YXYALICHHUIO (/11000My HJH
CylIeCTBEHHOMY) KauecTBa npupoaHo#l cpens. Ilpu stom mox BH-
COKHM KayeCTBOM INPHPOAHOH cpelh NOHHMAaeTcsd Takoe, KOTOpoe
03HaYaeT: «a) BO3MOXKHOCTb YCTOHYHBOIO CYIleCTBOBAHHMS U Pa3BH-
THSl UCTOPHYECKH CJIOKHUBLIEHCA, CO3MAaHHOH HJH Npeo6pasoBaHHOH
4eJJOBEKOM SKOCHCTEMBHl B JaHHOM MecTe; §) OTCYTCTBHE B HacTOsA-
meM u GyayuieM HEGJATONPUATHBIX NOCJEACTBHE y mio6ol (nan
HauboJiee BAXKHOH) monmynsduHH (H B NEPBYIO Ouepelb y ueJIOBEKa,
MPHUYEM..., KaXKJAOro uejOBeKa), KOTOpas HaXOLMTCA B 3TOM MecCTe
HCTOpHUYECKH UM BpeMmeHHO» (Mapasap, 1984, c. 75). 31ecy ob6pa-
mmaer Ha cefs BHHMaHHe 3HAUMTeJbHAs HEONpEJeJEHHOCTb, AOMY-
CKamolas BO3MOXKHOCTb CJMIIKOM LIHPOKHX TOJKOBaHUH (;06oe
yXyALIEHHe HJH CYLUIeCTBeHHOoe? j106as nomyasiuus WM HanboJee
BaxKHas?). ABTOPOM 3a 3KOJIOTHUECKHE KDHTEPHH KadecTBa IpH-
HUMAIOTCA TaKXe IMPHU3HAKH <«XOpollero» GHOreoleHO3a, NpeaJso-
keunnte C. C. llIBapuem (1976).

10. A. HUspasab chenan MONBITKY MEePeBO]a NMPUBEIEHHBIX BhILIE
BepOajibHBIX YTBEPXKACHHA Ha SI3bIK MAaTeMAaTHYECKHX GOpMYyJ, OX-
HAKO H OHH IIOYTH He NPOSICHAIOT CHTYauHIo.

I0. A. Mspasap oTMeuaer, 4TO AOMYyCTHMOCTb HArpy3KH Onpelie-
JISIETCSl HEJSAMH NPHPOAONOJb30oBaHusA. C 3TOH TOYKH 3DEHHS BCe
5KOCHCTEMbI MOXKHO Dasfe/iuTh HA TPH KaTeropHu: 1) yHHKaJjbHBIE
(3amoBelHBIe); 2) IWHPOKO pACIPOCTPAHEHHBIE (ECTECTBEHHBIE);
3) cuabHo mnpeoGpasoBaHHBE (HMCKYCCTBeHHHE). B skKocHcTeMax
nepBofi KATETOPHH HAarpy3kKa [OJI)KHA HCKJIKOYaTh BHINAJeHHe JIO0-
6oro BHIA; HJS BTOPOH — AONYCTUMBl HEKOTODHIEC H3MEHEHHs, HOr
TaK, 4YTOGH COXPAHAJOCh BBHICOKOE KayecTBO CPeJhl; B HCKYCCTBEH-
HBIX 5KOCHCTEMAxX BO3MOXHBI JIOOHE OOOCHOBaHHBIE H3MEHEHHA B
COOTBETCTBHH C HAMEUEHHBIMH ILeJISAMH.

B kKauecTBe OJHOrO U3 KPUTEPHEB AONMYyCTHMOCTH HAarpy3KH, npH-
TOAHBIX IJif MPaKTHYECKOH peaJsiH3alliH, MPHHHUMAaeTCsA CJAeAYIOUIHH:
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HArpyska cydTaercs NONYCTUMOH, ecAH OPH HeH OTKJIOHEHHE OT
HOPMAaJNbHOrO (MOHHMAeMOr0 KaK CpeJHee) COCTOSHHS He MNpeBHI-
LIaeT B CpefHEM ecTecTBeHHHX ¢ayKryauult (Mspasab, 1984).
B npyro#i paGoTe 3TOT KpUTEDPHI KOHKPETH3HPOBAH AJA AeHCTBHUSA
rasoo6pa3HbIX MNOJJIOTAHTOB Ha pacteHus (cM. pasaen 4.3).

[IpakTuueckasi peanusauusi NOAXOA0B K 3KOJIOTHYECKOMY HOP-
MHDPOBaHHIO 6a3UPyeTCcsl Ha NOJOMKEHHH aBTOPa, UTO YaCTO «KPUTH-
YeCKUM 3BEHOM» BceHl 3KOCHCTEMBI MOXXET OKa3aThCsl KaKoH-nu6o
OTAeNbHBIH Bua. OTCONA «IOMYyCTHMAs HArpy3Ka HAa 3KOCHCTEMY
B 1enoM OyAeT ONpeNeNATbCAd HArpy3Koil HMEHHO Ha 3TOT BHI»
(Uspasab, 1984, c. 96). CaenoBaTejbHO, OCHOBHBIM YDOBHEM AJS
3IKOJIOTHUYECKOTO HOPDMHDOBAHHS NPHHHMAETCS YDOBEHb NOMYJSLHH
(HO 3KOJMOrHYecKue HODMATHBLI He NOJIKHBI 3aUIHINATL OTAEJbHBIX
oco6ell, Kak rurueHuueckue). [lepeoouepenHas 3anaua 3KoJOrHye-
CKOTO HODMHDOBAHHS — 3aUIHTUTh «...OTHEJbHBIE BH/L, HMEIOIIHE
BaxKHOe 3HAUeHHe NJiA uejoBeKa WU AAsl skocHcteMmbl» (HM3pasab,
1984, ¢. 95). TaM ke OTMeyaercsl, YTO «3KOJOTHUECKHE HODMBI HE
MOTYT OBITh €IUHBIMH IJSI JIOGOTO THIIA 3KOCHCTEM, a TaKxKe IJst
J06bIX ¢usuko-reorpaduueckux ycaosuii» (c. 100).

Jlpyroft acmekr, NoLUYeDKHBAEMBbIH aBTOPOM,— HEOGXOAHMOCTH
aHanW3a nyTel MHUrpalHd TOKCHKAHTOB B 3KOCHCTEMAax, 4YTO He
paccMaTpHBaeTcs B TMCHEHHYECKOM HOPMHPOBAHHH. Pasnuunble
TPAHCJOKAUHOHHBIE H KYyMYJATHBHBE 3((eKTH MOryT NpPHBOLUTH
K CYUIECTBEHHOMY JIOKQJbHOMY TMOBBILIEHHIO KOHUEHTPAUUH TOKCH-
KAaHTOB B KAaKOH-JHG60 YAaCTH 3KOCHCTEMHl Jaxe NpPH He3HAUYHTEJb-
HBIX CpelHHX YpoBHAX. [lo3TOMy «TONBKO H3yueHHe CYABOH 3a-
TPSI3HSAIOLIErO BellecTBa OT HCTOYHHKA ero BeI6pOCA 10 NONAaAaHHs
B XHBOH OPraHH3M... MOXeT ofecrneuuTh pa3paboTKy HayuHO o6oc-
HOBaHHBIX 3KOJIOTHYECKHX HOPM JAONYCTHMHX Bo3aeHcrBuit» (Ha-
pasab, 1984, c. 103).

TakuM 06pas3oM, B JaHHOM MOAXOJe COXPaHfAeTcAd O6LLAsi JHUHUS
THUrHEHHYeCKOr0 HODMHPOBAHHS: BO3JeHCTBHE HA OTHAEJNbHBIH BHI,
aHa/NH3 . BO3JAEHCTBHS OT/JEJNbHBIX TOKCHKAHTOB MJIH HX CMecell ¢
H3BECTHHIM COOTHOIIEHHEM KOMMNOHEeHTOB. Moaudukauuu kKacaioTcs
JIMWb ABYX acnekToB: 1) o6beKTOM siBJseTCS He YeJIOBeK, a ApYrue
BHIB; 2) peanbHO JeHCTBYIOL[Asl KOHUEHTPALHS TOKCHKAHTa MO-
JKeT OTJiMYaThCcsl OT NEPBOHAYANBHOH H3-3a 3((eKTOB MHIpallHH.

Pa6orm 10, I, Ily3avenko

I0. T'. Ilysauenko (1990, 1992) cuutaer Heo6XOAMMBIM paccMart-
PHBATH 3KOJIOTHUECKOE HODMHDOBaHMEe B paMKax o6uielt npobaeMbl
YCTOHUMBOCTH 3KOCHCTeM. IIpu 3TOM J0OMyCTHMBIM BO3JeHCTBHEM
JOJIXKHO GHITb TAKOE, KOTOPOE He NMPHUBOAHT K NOTEePe YCTOHUHBOCTH.

ABTOp BHABHraeT HECKOJbKO TPEGOBAHUIN K SKOJNOTHYECKHM HOD-
MaTHBaM, KOTOpHE JOJNXKHB OHTb TeOpeTHUeCKH O6OCHOBAaHBI,
‘©CTeCTBEHHBl C TOYKH 3DEeHHS BOCHDHATHS HACeJEHHsl, NPOCTHl H
BOCcnpou3BonuMEL [lpennaraercsi pasfensTb HODMBI Ha «rpyfnie»
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H «TOoHKHe». IlepBHe ONpenejsilOT «BHYTPEHHOCTb» 06JacTH pas-
HOBECHS, BTOpEIE HEOOXOAMMEl AJsl 6OJiee HaJeXKHON OLUEHKH IOJO-
XeHHa rpaHul 3toft obnactu. Ilpu 3TOoM J0/KHE CO6JI0IATLCS
NPEEeMCTBEHHOCTb «IPYOBIX» H «TOHKHX» HOPM,

10. T. IlysaueHko mnpejJjiaraer pasau4yaTh JBa THNA OLEHOK,.
HEOOXOZHMBEIX A/ HOpMHpOBaHHA. IlepBHII («BHEIIHHE» OLEHKH)
6asHpyeTcss Ha H3MEPEHUAX TOJOXKEHUS CHCTEMB OTHOCHTEJbHO
BHELIHUX MEPEMEHHBIX HJH YCJAOBHE Cpeab, BTOPOil («BHYTpeH-
HHe») — Ha HM3MEPEHHUAX MOJIOXKEHHUSI yacTell cHCTeMB OTHOCHTEJb-
HO Apyr Apyra. Belpensiiorcsi Tak:Ke ABa MOAXOAA K HOPMHDOBa-
HHMIO — CTATHCTHYECKUH U CTPYKTYpHbH. KoOMOGHUHHPYS OLEHKH H
MOAXOJAB, MOXKHO INOJYYHTb HECKOJbKO BAPDHAHTOB HOPMHUPOBAaHHUS
(1 coOoTBETCTBEHHO ~— HOPMATHBOB),

10. T. IlysaueHko Tak 0GOCHOBHIBA€T CTATHCTHYECKHH MNOAXOL.
M3 Ttoro, uro ycToiuHBOe (PaBHOBECHOE) COCTOSIHHE S5KOCHCTEMbI
HauboJiee BEPOSITHO, CJAEJYET, UTO M HOPMAJbHHIM OyaeT Hanbonee
BEePOSITHOE COCTOSIHHE B 33JaHHBIX YCJOBHAX (HauboJjee BeposATHOE
COOTHOLLIeHHe uacTed cHcTeMbl). HepaBHOBecHBIE COCTOSTHHSL BCTpe-
4alTCs He YacTo, PeAKo HAOMIONAITCA U HCCAELYIOTCS U NMO3TOMY
BOCIIPMHUMAIOTCA KaK MAaToJIoTHuecKue. ABTOD cUdTaeT Tako#l cmo-
co6 omnpeaeneHuss HOPMB HauboJsiee €CTECTBEHHBIM H TPaAMLUOH-
HBIM AJ51 3KOJIOTHH, NPHUMEPOM Yero Moryt OBITh LIMPOKO HCIOJb-
3yeMble NOHATHSA GOHHTETa M THna Jjeca. Basupysace Ha cTaTHCTH-
YecKOM MNOJAXO0Je, TPyOble OLEHKH HOPM COCTOSIHHE BO3MOXKHO HOJY-
4uTh 0€3 NpOBEeJEHHUs CIELHAJbHBIX HCCAEAOBAHHHA, a HA OCHOBe
COOTBETCTBYIOLLEeH OOpPaGOTKH HMEIOLIUXCS MAaTePHAJOB ONHUCAHUL
3KocHcTeM ¢OHOBHIX paiioHoB. IIpu 3TOM rpaHuLBl HOPMBI Onpele-
JAIOTCS KaK MaJjoBepOSTHHE COCTOSAHHA. 3a]aBlINCh COOTBETCT-
BYIOLIHM THIIOM pacnpelesieHHss H BEJHYHHOH BEPOATHOCTH pel-
KOTO COOBITHS, MOMKHO HAHTH KOHKpDETHble 3HAUEHHS NapaMeTpoB
Ha TpaHHMLAX HOPMBI, 3aMeTHM, UTO NPOAyUHDyeMble TAKHM ob6pa-
30M HOPMATHBH SBJSIOTCS JHLIb CAMBIM NEPBLIM NPHOJTHIXKEHHEM K.
peanbHOCTH. Kpome TOro, ux mojiyueHHe CBSI3aHO C YHCTO CYOBeK-
THBHBIMH pelleHUsMH (cM. paszen 4.3).

CTpYKTYpHEIH TOAXOJ COOTBETCTBYET TEOPETHUECKOH HOpMe (CM.
paszenst 1.1 u 1.2). [Ins ee ompenesneHus aBTOD INPHBJEKAET DANL
¢du3uuecKux aHajsoruii. B uactHocTH, mpejasaraerTcss HCIOJNb3OBaTb
MOHATHE MOMEHTa HHEeDUUM CHCTEMBl M €e JHTPONHH (CM. pas-
nen 4.1). Ilpeanonaraercss Takxke, YTO B HOPDMaJbHOM (paBHOBEC-
HOM) COCTOSTHHH pacHpeAe/ieHHe YacTell CHCTEMB NOJYHHAETCS
OJHOMY U3 paHrOBHIX pacnpefejeHuil (Hampumep TrunepboJHye-
cKOMY). COOTBETCTBEHHO MEPOH «HOPMAaJbHOCTH® MOXKET CJYKHTb
OLleHKAa JOCTOBEPHOCTH OTKJOHEHHH OT 3TOro pacnpeleseHHdA, Ha-
npumep ¢ nomMouipio 3HTponuu Kysaw6aka. Opnako Bce 3TH Teope-
THYECKHE BBHIKJAJKH AOMYCKAIOT CTOJb PAa3JHYHBIE TOJKOBAHHS IPH
KOHKDETHBIX HU3MEDEHHsIX, UTO MX BPAA JH MOXKHO INPH3HATDH IJIO-
JOTBOPHBIMH JJis1 MPaKTUKH 3KOJOIHYECKOro HOPMHDOBaHHS.
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PaGoret M. JI. I'poasunckoro

M. 1. T'ponsunckuii (1988) paccmoTpen psii MeTOOHYECKHX BO-
TIPOCOB HAXOXIEHHsS NpelesbHbIX Harpy3oK. OH oTMeuyaer, 4TO MNo-
HATHE AOMYCTHMOH Harpy3ku CBsI3aHO C ONpeJeJieHHeM COLHaJIbHO-
KOHOMHYECKHX (QYHKIHH DKOCHCTEMBl (B KayecTBe Takod (GYHKUHH
MOJKET paccMaTpHBaThCs, HANMPHMEpP, YPOXKal CeJbCKOXO3SIHCTBEH-
HbIX Kyabtyp). Ilpu atoM nasi kaxxao#l ¢yHKIHMH MOryt GHITH 3a-
JaHbl OOMYyCTUMBIE H ONTHMaJIbHbEIE 3HAYEHHUS OLIEHOK €€ peaii3allli.
3aMmeruM, 4TO A GOJIBLIHHCTBA 3KOCHCTEMHBIX GYHKIHH caesaTb
3T0 0O'BEKTHBHO KpaliHe cjokHO. COOTBETCTBEHHO BBLAE/SIOTCH 06-
J1aCTH JOMYCTHMBIX M ONTHMAJbHBIX COCTOSIHHH 3KOCHCTEMBHL. TeMm
CaMbiM B KayecTBe OCHOBHOrO ODHEHTHpA A/ HOPMHPOBAHHS MNpH-
HHUMAaeTCs MPHHLMUI aHTPONOLEHTPU3MA,

[lon HOpMAaJbHBIMH COCTOSIHHSIMH NOHHMAIOTCS TaKHe, KOTOphle
‘GOPMHDPYIOTCA U CMEHSIOTCST NMPH OTCYTCTBHH BO3MYILIAIOUIHX aH-
TPOTIOTEHHBIX M TPHPOAHBIX CTHXHHHBIX Bo3geficTBui. JanHoe om-
peneneHHe aHaJOCHYHO CTAaTHCTHUYecKOl HopMe (cM. pasza. l.1).

O6JacTH HOPMAJIbHBIX, ONTHMAJbHBIX H AONMYCTHMBIX COCTOSTHHH
MOTYT He cOBHajaTh (C pa3jJHYHBIMH BapUaHTaMU IlepeceueHusi).
M. /1. TpoA3HHCKHIl npelJjiaraer pasJjHuaTb KPHTHUECKHE COCTOSHHSA
(pa3nensiior obsacTH AOMYCTHUMBIX M HeZONMYCTHMBIX COCTOSIHHH) H
TnpefejbHble  (COOTBETCTBEHHO, HOPMAJbHBIX H aHOPMAJbHBIX).
B Hacrosmee BpeMs 3TH TePMHHBl HCIOJb3YIOTCS KaK CHHOHHMBI, H
BpAL JH CTOHT OXHAATh, YTO IPUXKHBETCH TaKOE HUX pasjeseHHe.

3ajaua HOPMHDOBAHHA COCTOMT B OINpEAE/eHHH 3HAaueHHi Ha-
TPY3KH, NPH KOTOPHIX 3KOCHCTEMa He AOCTHraeT KPHTHUECKHUX HJIH
npelenbHbX ooctossHufi. OmnpepenmeHdHe XKe 3HaueHUH BHELIHHX
TIeDeMEeHHBIX, NPH KOTOPBHIX 3KOCHCTeMa HaxoiuTcs B objacTu on-
THMAJbHBIX COCTOSIHHH, COCTaBJseT npeAMeT APYroro, Ho OJH3-
KOro HanpaBJeHHUS — ONTHMH3AaLHH BO3JE€HCTBHA.

ABTOp mNpensoKHJ HECKOJBKO KOHKPETHHIX METONOB HaXxOXje-
HHA KPHTHYECKHX 3HAuUeHHH Harpy3kKH, KOTOpHIe PacCMOTPEHHl B
pasgene 4.3. OOuMH U3 HHX — HaXOXJeHHe KPHTHUECKHX TOueK
¢$yHKUME — MBI cyHTaeM HauboJee aJeKBAaTHBIM [Js 3SKOJOrHYe-
CKOro HOpPMHpOBaHHA. PsAx Apyrux MeronoB AaeT CJHIIKOM YIpO-
IIEeHHBIe peuleHHst aubo Tpebyer NpHBJACUEHHS HHGOpPMAaLHH, KOTO-
pas B OOJIBIIMHCTBE CJY4YaeB OKa3blBaeTCsl HEAOCTYMHOH.

3.3. KOHLENTYAJIUCTDI
Konuenuusa 0. . CapbikoBa

Opnum u3 aBTOpOB Hacrosillel MoHorpaguu paHee ObLIH pac-
CMOTPeHH OOILlHe BONPOCH pAa3BHTHA CHCTEMB SKOJIOTHYECKOTO
HopMupoBaHus. [loaxox GEH AOCTATOYHO NOJHO OCBelleH B my6-
Jaukauusax (Canbikos, 1988a, 6, 1989, 1991), nmpeaurecTByOUUX Ha-
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nvcaHuio gaHHoll paGorel. Ha wam Barasg, oH mpeacTaBasieT OAHG
13 HaubGoJsee pa3BepHyTHIX OCBellleHHH o0cyxXpaaemoll npo6Jyembl.
ITosToMy MBI OCTaHOBHMCSl Ha HeM NoapoGHee.

ITo onpeneneHuro aBTOpa, 3KOJOrHYecKOe HODMHDOBaHHE — 3TO
CrielHaJbHass Hay4yHO-HCCJI€AOBaTeNbCKasi H HODMAaTHBHO-NIPaBOBasi
IeATeJbHOCTL MO OGOCHOBAHHIO 3KOJIOTHUECKHX KPHTEDHEB KauecTBa
OKpy:Kawlllefi cpeibl H pa3pabOTKe OCHOBAHHLIX Ha 3THX KpHTe-
PHSIX HOpMATHBOB JONYCTHMEBIX AHTPONOTEHHBIX BO3JAEHCTBHH, NpH-
POJOOXPAHHBIX HOPM H NPABHJ NPHMEHHTEJBHO KO BCEM OCHOBHBIM
topmMaM XO39HCTBEHHOH NesITeJbHOCTH.

Koneuynas sq)q)eKmBHOCTb 3KO0JIOTHYECKOT O HopMupOBamm 6y-
JeT B pellampoled Mepe ONpelesnsTbcsl 3KOHOMHUYECKOH 3aHHTepe-
COBAHHOCTbIO NPHDPOJONOJb30BATENEH B COGJIONEHHH IIPHPOIOOX-
PaHHBIX HODM H mpaBuJs. Peanusauus tpeGoBaHHi 3KOJOTHUECKOTO
HODMHDOBAaHHS JOJI)KHA aJeKBAaTHO OTPaxaTbCsd B I10Ka3aTensix
JesTeJbHOCTH Ha YDOBHe CTPAaHHB B 1l€JIOM, 110 PErHOHAM, OTPAaCASIM
1 npegnpuatuaM. HopmaruBHag 6aza [osKHA BKJIOYATL CHCTEMY
HAaTYpaabHBIX HOPMATHBOB MO NPHUPOJHBIM KOMIIOHEHTaM H HOpMa-
THBBl 3aTpaT Ha [JOCTUXKeHHe HODMHPYEMBIX YDOBHel BO3AEHCTBHSA
Ha OKpYyXaloLlyio cpery.

ITo mHenuo O. ®. CaablkoBa, HOBBIH 3Tanm NOCTPOEHHS CTaH-
1apTOB KayecTBa cpelbl GyjieT CBsI3aH C BBeJE€HHEM KpDHUTEpHS Hpe-
IeNbHO JONYCTHMON 3KoqorHueckoi Harpysku (ITI3H) Ha 3ko-
CHCTEMBl JIOKAJNBHOTO, PErHoHaJbHOrO U TIJ00aJbHONO MaclTaboB.
IMonxon k onpenenetnnio ITADH nas oTnesbHBIX 3KOCHCTEM H JaHI-
wadToB cocTouT B caenylouleM. ITIpuanmMaercs runoresa, uro Jaio6oe
BO3JEHCTBHE TIpPH OINpPE€JeJieHHBIX YCJOBHAX OKa3blBaeTcst 3KOJOTH-
yeckH onacHbM. OJHAKO HE3aBUCHMO OT TOro, KaKOH HMeHHO (ak-
TOp JAeHcTByeT Ha 3SKOCHCTEMY, €€ HHTerpanbHblii oTBer Oyjner
HecneuuduunbiM. ITonaB mox XpoHHueckoe BO3A€HCTBHE 3arpsi3HH-
Tesiell 1060ro THHA, BCe 3KOCHCTEMBl HAUMHAIOT H3MEHATbCS B Ha-
NPABJECHHH TNIPeALIECTBYIOIIHX CTAaAHH CYKLECCHH, BHJOTb AO HOJ-
HOH Jerpajauud (aHaJOTHYHON cTaAWu NHOHEPHOro coobLIeCTBa).
TIO32H cooTBeTcTBYeT TAKOMY YPOBHIO HArpPy3KH, KOTOPHIH (HuKCH-
pyeTcsi Ha TpaHHUE MEXAY y¥Ke AerpaJHpOBaBLINMH H ellle coXpa-
HUBUIMMH YCTOHUHBOCTb 3KOCHCTEMAaMH B 30He BO3IeHCTBHA 0JHOIO
H TOrO K€ MCTOYHHKA Harpy3ku. Tak KakK HJUTENbHOCTb TAKHX Ha-
Oa0JleHUH OrpaHHYeHa CPaBHHTEJbHO HEOOJBIIHMH CPOKaMH Cy-
I1eCTBOBAHHUsl KPYIHHX NpeANpHUsATHH-3arpsA3HHTENEH, KaK NPaBHJIO,
cjelyeT NpeiyCMOTPETh OnpeleeHHBHA «3anac NPOYHOCTH» SMIHPH-
yecku ycranaBauBaembx HopMm III3H. Tlpounenypa onpenenenns
ITASH B MeTONOJOrHYeCKOM OTHOUIEHHH aHAJOTHYHA IOHCKY 3Ha-
yeguii ITJJK B TOKcHKosOruu, Korja TpelyeTcss ONpPedeJUTb IBa
KPUTHYECKHX 3HAUEHHS NapaMmeTpa, COOTBETCTBYIOLIHE MHHHMAJb-
HO 3((eKTHBHOMY BO3AEHCTBHIO H MAKCHMAaJIbHO HeNeHCTBYIOLIEMY.

BaxHeHlINMH HHAMKATOPAMH COCTOSIHHS 2KOCHCTEM, peakKLHS
KOTOPBIX MOXET HCIIOJb30BATHCA B 3KOJOTHUECKOM HOPMHDOBAHMH,
SBJAAIOTCSA: I[OKa3aTeJu OHOTeHHOro KPYroBopoTa BellecTB (CKO-
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POCTb NPOXOXK/JAEHHA GHOreHOB M NOJIHOTA HX BKJIOYEHHS B GHOJO-
THYEeCKHI KPYrOBODOT), XOA NOYBOOGPa30BATENBHOrO INIpolecca,
CTPDYKTYDHBle XaPaKTEPHCTHKH 3KOCHCTEeM (reHeTHyecKoe pasH0o06-
pasHe, COXPAHHOCTb DENKHX BHIOB XKHBOTHBIX H PacTeHHH), uucTas
KDAaTHOCTb MNPHPOCTAa YHCJEHHOCTH mnonyasuui. IlepcrnekTUBHBEIMH
rpynnaMu Moryt OBITh MeJKHe MJieKOnHTalouide (6JH30CTh K YeJio-
BeKy No (HU3HOJOTHYECKHM MoKa3zatensiMm) U amobubuu. Kpurepus-
MH-ODHEHTHPAMH JAJS 3SKOJIOTHYECKOTO HODMHDOBAHHA JOJIKHEI
ObITb NPHU3HAKH «XOpOLIero» GHOreoleHo3a, cGOPMYJIHPOBAHHELIE
C. C. llBapuem (1976).

TeppuTopuasbHble, OTpacJeBble H MOPECYPCHBIE HOPMBI 3KOJO-
THyecKol 6e3omacHocTH AOJXKHB OHTH IJH(pdepeHUUPOBAHB AJS
JIOKAJIbHOTO, PerdHoHAJbHOTO H TIJ06aJjibHOrO ypOBHEH OpraHu3alluu
3K0,/I0r0-9KOHOMHYECKHX CHCTEeM H HMeTb BpeMeHHOe mnoapa3sje-
JIeHue,

ABTOpPOM BBIEJAIOTCA HECKOJbKO BPEMEHHBIX YDOBHEH 3KOJIOTH-
YECKOr0 HOPMHUDOBAHUSA: TEKYLUHH; NePCNeKTHBHLIH, HJIH O3HAKOMH-
TeJIbHBIH; HooCepHBIH, WK LeJeBOH.

Texyluii ypoBeHb HOPMHDPOBAHHS — COBOKYNHOCTb 3KOJIOTHYe-
CKHX HODMAaTHBOB, KOTOpble JOCTHXHMbI Ha JaHHOM 3Tamne pa3BH-
THS NPOM3BOACTBA B KOHKDETHHIX COUHOKYJBTYPHBIX H 3KOHOMHUE-
CKHX YCJIOBHAX BeIEHHsS XO3AHCTBeHHOH nesiTesibHOCTH. OHH 10JIXK-
Hbl ONTHMAaJbHBIM 00pPa3OM COUYETATb KDATKOCPOUHBIE HHTEPEChl
NpHPOAONOJab30BaTeNel U AOJTOCPOUHBIE SKOJOTHUECKHE HHTepeCH
o6ulecTBa B UeJoM. B Hacroslllee BpeMs 3TOH KaTeropud IPHPOLO-
OXDaHHOIO HOPMHDOBAHHSI COOTBETCTBYIOT HOPMATHBBl ODHEHTHPO-
BOYHO 6e30NacHBIX YPOBHEH BO3AeHCTBHS, BPEMEHHO COrJaCOBAHHBIX
BbI6POCOB U COPOCOB U JpPyrHe BPEMeHHO YCTaHABJHBAEeMble HOP-
MAaTHBBIL.

[lepcrieKTHBHBIN YPOBEHb — COBOKYIHOCTb 3KOJIOTHUECKHX HOp-
MATHBOB, KOTOpble [0JIKHBl OBITb AOCTHTHYTHl K OINpeJeJeHHOMY
CPOKY HA OCHOBE 3KOJIOTHYECKOrO CTHUMYJIHDOBAHHSI MPHPOAONOJb-
30BAHUSA B MpPEALICCTBYIOUIHH nepHod AeACTBUS TEKYLIHX HOPMATH-
‘BOB. DTO 0O3HAYAET, YTO MEPCNeKTHBHbIE HOPMATHBE yepe3 3apaHee
YCTAHOBJIEHHBI NPOMEXYTOK BPEMEHH 3aKOHOMEDHO NepexOoAAT B
KaTeropuio TeKyUIUX. DTUM oGEeclmeudBaeTcss NOITANHOe NpHOJIHKe-
‘HHe 3HAYEHHUS AHTPOINOTEHHOH HArpy3KH K YPOBHIO KOHEUHBIX (HOO-
<chepHbix) nHopmarHBoB. Ha KaXIOM KOHKDETHOM 3Tale 3KOJIOTH-
3alHH XO35HCTBEHHOH AeATeNbHOCTH 3TH HODMATHBBI CJAyXKaT Liese-
BbIMH QYHKUHSMH OCYLUIECTBJCHHS NMPHPOLOOXPAHHBIX MEPONPHUATHH
M 1N03BOJIAIOT OLEHHBATh UX PE3YJbTATHBHOCTb. B Hacrosiliee Bpe-
Msl 3TOH KaTeropuH HODMHPOBAHHS YACTHYHO COOTBETCTBYIOT Ile-
pHOLHYECKH NepecMAaTpHBaeMble HOPMATHUBH NpeAEJbHO JONYCTH-
MbIX BHODOCOB H cOPOCOB, OOBIYHO yCTAHABJAHBAeMble AJs TOro
MM HHOTO MPEANPHATHS HA CPOK INATH JIET.

HoocdepHbii  ypOBeHb — COBOKYIHOCTb  3KOJOTHYECKHX - HOD-
MaTHBOB, COOTBETCTBYIOLIUX KDHTEDHIO HOOC(HEPOCOBMECTHMOCTH H
00eCneyuBaIOLIHX BOCCTAHOBJIEHHE B paHee OCBOEHHBIX PErHoHax
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BBICOKOrO KayecTBa OKPYyXalolleH cpeibl, NMPelbsABASeMOro TpeGo-
BAHUSAMH 3KOJOTHUECKOH 6e30MacHOCTH.

Tekylne n nepcrneKTHBHbBIE 3KOJOTHYECKHE HOPMATHBHI JOJIXKHBE
yCTaHaBJHBATbCA [AJsi OCBOEHHLIX perHoHoB. IlnaHHpoBaThb pasBH-
THe PerHOHOB HOBOTO OCBOEHHS 1lesiecoo6pasHO Ha OCHOBE 3KOJOTH-
YecKHX HOPMAaTHUBOB HOOC(HEpPHOr0 YPOBHS.

O. ®. CaabiKOBBIM MNPEAJIOKEHO HECKOJbKO CHCTEMHBIX MPHH-
LHIIOB, KOTOpble HOJXKHbl YYHTHIBATLCS INPH pa3paboTKe 3KOJOTH-
YecKHX HOPMAaTHBOB.

TIpUHUMN UEeJH: NPHOPHUTET JOJIOCPOUHBIX Lejell H NOoCAeACT-
BHH HajJd KPATKOCPOUHBIMH, PerHOHAJBbHBIX HAaJ JOKaJbHLIMH.

TIpHHUHN caMoperyJsuHH: yYeT NpPH MJAHHPOBAHUH H IPOEKTH-
POBAaHHH He TOJbKO TMOJOXHTEJbHHX, HO H BCefl COBOKYMHOCTH
OTpHLATeJbHBIX OOGPATHBIX CBsI3eH, BKJKOYAss H Te H3 HHX, KOTO-
pble MOTYT BO3HHKHYTb Ha CaMBIX MO3JHHX 3Tanax peajH3alun
NPOEKTa U He MOIJH ObITh yUTeHbl 3apaHee.

IIpuHuun «oxora»: noao6Ho oxkoram pasHoil creneHH, Tpe6yio-
UMM Pa3HbIX YCHJHH N[O BOCCTAHOBJIEHHIO 3J0POBbSI H HMEIOLIUM
€CTeCTBEHHbII Tmpejes COBMECTHMOCTH ¢ BBIXKHBaHHEM Jaxe
OpH HaJHYHH MeJHIHHCKOH TMOMOILLH, BO3MOXKHAa pasHasa CcTe-
NeHb MOpaXKeHUs] 3KOCHCTEM IO COOTHOLIEHHIO NMOPaXKeHHBIX H He-
NopaxeHHBIX yacTell 3aHATOrO 3KOCHCTeMOH mpocTpaHcTBa. [Ipyru-
MH CJOBaMH, MPHHLUHN «OXKOra» MpeAnoJjaraer WHTerpauuio Tpe6o-
BAHUH yyeTa BHYTPHUCHCTEMHBLIX De3epBOB IO apaMeTpaM NPOCTpaH-
CTBa, BPEMEHH, BEIIeCTBA H 3HEPTHH B LeNsX HeJOMyLIeHHUS BHIXOAA
HHTErpajbHO# HAarpyskdH Ha YDOBEHb, BBbllle KDHTHUECKOro AJs
JAaHHOH 3KOCHCTEMHBI.

IIpuHuHn «cnaboro 3BeHa» BHITEKAET M3 OGILUHX NpeACTAaBJAEHHIT
O JIUMHUTHDYIOWHUX (KpUTHYEeCKHX) (aKTOPax H CBA3SIX B CJAOXKHBIX
cucremax. Harpyaka, gonycTumasi Ajisi CaMOro ysI3BUMOTI'O IO OTHO-
LIEHHIO K Hell 3jieMeHTa CHCTeMBbl, IDUHHMAaeTCs KaK 3aBeioMO J0-
nycTuMas AJsi CHCTEMBI B 1IeJIOM.

INIpuHuMn «O6oJibllle He 3HAYHT Jyulle» O3HayaeT MNepexol Ha
NyTb MPOTHBO3ATPATHOrO pAa3BUTHA MPHPOJONOJNB30OBAHHSA H €ro
HHTeHCH(HUKAUUH 32 CYeT MAaKCHMaJIbHOIO KauyeCTBEHHOro <OBep-
IIEHCTBA NPH MHHUMAJbHOM KoJuuyecTBeHHOM pocte. Ilpeanona-
raer co3HaTe/JbHOE MpeoJoJieHHe BaJOBOro MOJAX0JAa H BBeleHHE
COlIMAJIbHO-3KOJIOTHYECKUX KDHUTEpHeB AJs ONpeleseHHsT NPHOPH-
TeTOB.

NprHOMN €IKHMY-AXKHTCY?® 3aK/AI0UaeTCsi B MaKCHMAaJbHOM HC-
NOJb30BAHHH BHYTPHUCHCTEMHBIX CHJ, CNOCOGHBIX JAeHCTBOBAaTh B
JKeJaTeJbHOM HamnpaBJieHHH W KOMNEHCHPOBATb aHTPONOTreHHOe BO3-
JNefACTBHe NMPH HE3HAYUTENbHBIX AOMNOJHHUTENbHBIX YCHJAHAX CO CTO-
DOHBl yYejioBeKa (LeJb-— MEpexoj] OT TEeXHOJIOTHH, 3KCIAYyaTHPYIO-
LIMX NPHPOAY, K TEXHOJIOTHSIM «MSTKOTO» B3aHMOJEHCTBHS € Heit).

IIpHHUHN ajaanTauHH [peianoJaraeT HEYKJOHHOE CHHXKeHHe
yIeJbHOHl aHTPONOreHHOH HarpyskdH Ha KaXI0M HOBOM luare co-
I[HAJbHO-3KOHOMHYECKOTO PAa3BHTHS. DTO €AHHCTBEHHO BO3MOXKHBIA
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NyTh CTA6GHJAH3ALHH HJAH CHHXKEHHS 3KOJOTHYECKOTO PHCKA B YyCJO-
BHSIX POCTAa YHCJEHHOCTH HacejeHHs M MacliTaboB NMPOH3BOJACTBEH-
HOH JesTtesbHOCTH. Ha nmpakTHKe 03HAayaeT pa3BHTHE TOJbKO TAaKHX
HanpaBjieHH#l pOCTa MAaTepHaJbLHOrO MNOTPEGJIEeHHS, TIPH KOTOPHIX
obecreyuBaeTcsl CHHXKE€HHe YJAEJbHOH 3KOJIOTHYECKOH Harpyski Ha
eIHHULY [POH3BOAHMOH TNPOAYKUHH («Jyullle 3KOHOMHTb, YEM J0-
NMOJIHHTENBHO MPOH3BOAHTB», «MaKCHMaJbHOE KauyecTBO KH3HH, a
He MaKCHMaJibHbI YPOBEHb A0X04a H MOTpebJeHHs»).

Ipuauun auddepeHINANUH IKOJOTHUECKHX HOPMATHBOB TIpel-
nojiaraetT MPOCTPAHCTBEHHYIO H BpeMeHHYI0 AH(depeHIHanno KO-
JMOTHYECKHX HOPMATHBOB.

IlpuHuMn HoocdepoCOBMECTHMOCTH [0ADAa3yMeBaeT HOPMAaTHB-
Hoe obGecneyeHHe HePHHAJTHCTHYECKHX HAanpaBJeHHA CaMOPasBHTUSA
NPHPOAHBIX KOMIIJIEKCOB, HAalleJIeHHBIX Ha (opMHpOBaHHE HOOIe-
HO30B — 3JIeMeHTapHHX fiYeek Oyayiiell 6Hochephl, ecTeCTBEHHBIE H
TeXHOreHHble 3JEMEHTBl KOTOPBHIX Td4pMOHHYHO H TPONOPLHOHAJIBHO
COOPraHM30BaHBl B CHCTEMY OPraHM3MEHHOTrO YPOBHs LENOCTHOCTH.-

Konnenuua T. . AnekcauapoBoi

PaccmartpuBaemas xounuenuus (Anexkcanaposa, 1988, 1990a, 6;
AnekcanapoBa u ap., 1987, 1988) npexncrasasier coboil obcyxie-
HHe npo6jeMbl B reorpaduueckoM acnekTe, YTO OINpeLessieT cMme-
LleHHe AKIEHTOB B CTOPOHY perHoOHaJbHOTO YpOBHS. BMecre ¢ Tem
aBTOPOM NOAPOGHO paccMOTPeHH M ofuliue mpo6JeMbl 3KOJOrHye-
CKOI'0 HOPMHPOBAaHHS.

ITon skosoruyecKMM HOPMHDOBAHHEM MOHHMAETCs CHCTeMa nel-
CTBHH MO HAyYHOMY H MeTOAHYeCKOMY OOOCHOBaHHIO pa3paboTKH
HOPM H cofcTBeHHO pa3paforka M yTBepXKIeHHe KOHKPETHBIX HODM.
IIpu sToM HOpMa (BepHee, HOpMATHBBI) BLHICTYMAET KaK Y3aKOHEHHOE
NpaBUJIO, 3JE€MEHT YNPaBJCHUS NPOEKTHPOBAHHUEM, CPEACTBO KOHT-
poJsl 32 NMpHUpPOLONOJb30BaHHEeM, opMa MpaBoBOil rapaHTHH 3KOJIO-
ruueckoil 6esomacHocTH. HopMH NOJXKHBEI cO3laBaTbCs AJS BHINOJ-
HEHHA TpeX OCHOBHBLIX Lesef: 1) cpenocbepexenuss u cperoobecne-
uyeHHs (T.€. COXpaHEHUs cpelbl, 6JaroNpUATHONR /sl BCErO XKHMBOTO);
2) pecypcocGepekeHHs1 H PECYypPCOBOCCTAHOBJIEHHS (NMPH 3TOM aKHEHT
lenaeTrcss Ha GUOJIOTHYECKHEe pecypchl); 3) COXpaHeHHus reHo¢>0Hna
U yCJOBHUH €ro CyLIeCTBOBAHHA.

T. 1. AnekcauapoBa OTMeYaeT ONpelejieHHOe CXOACTBO HOPMMU-
pPOBaHHMSI C OlLEHHBaHHEM, HPOrHO3UPOBAHHEM H MOHHTODHHIOM.
IIpu 3TOoM moaYepKHBaeTCss aKTHBHBIA XxapakTep AeficTBHUH NMPH HOD-
MHpoBaHHH. BaXHO 3aMeyaHHe, UYTO <HODMBI — aKCeQJoOrHuecKkas
KaTeropus, ofHa H3 (OpM OLEHOYHBIX CYKAEHHH (XOpolo, Ma0Xo,
HOpMaJIbHO), OTpaxKawllas OTHOWEeHHUA cy6beKra (denoBeka, 00-
mecrBa) M o6bekta (nanawadra)» (Anexcangpoa u ap., 1987,
c. 5).

CoopmynupoBannl caenyiowmue TtpeGoBaHus kK HopMmam. Onu
JOJIKHBI ObITb: 1) HayyHO OGOCHOBAHHBHIMH (T.€. 3KCHEePUMEHTasb-
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HO YCTAQHOBJEHHBIMH H CTATHCTHYECKH AOCTOBEPHBIMH);2) BHpaKe-
Hbl B KOHKDETHBIX €IMHHLAx (Hanpumep, 2 kr/ra, 3 Mr/m u T.14.);
‘3) TOHATHBIMH JJISI CIMELHAJHCTOB U HacejeHHs; 4) 3KOHOMHYECKH
060CHOBAaHHBIMH; 5) NMPOCTBIMH JJi1 KOHTPOJISI.

Boigenstoress caeAyoliHe PAa3HOBHAHOCTH HOPM: THMOBHE H HH-
JMBUAYyaJbHble (AJNS YHHKAJbHBIX OOBEKTOB); ra06ajbHEE, PEruo-
HaJIbHble, JIOKaJbHBIE; TeKyllHe (AOCTHKHUMBL NPH COBPEMEHHOM
YPOBHE pAa3BUTHS TEXHOJIOTHH), NEepPCHEeKTHBHbIE H MOTEHIHAJILHO
BO3MOXXHBIE (LOCTHXKHMBI Ha OCHOBE HOBHIX TEXHOJIOTHH).

BaxkHo moJioOXXeHHe aBTOpPa O TEepPHTOpPHAJbHO-IHbdepeH-
LHPOBAHHOM XapaKTepe HOPM (T.e. OHH JOJKHBl PasJM4aThCs IJs
pPasHBIX THUNOB JaHAWA(PTOB), HX «BAPHAHTHOCTH» (T.€. PA3JHYHH
JJsl pa3HBIX CHTyauui NPpHPOAOTIONb30BAHHSA).

[To T. . AnekcanIpoBoii, OpPHEHTHDP AJS HOPMHPOBAHHSA —
AHTPOMO3KOJOTHYECKHH mpHHUUN: «HOopMBl HOJKHB OBITH Hampas-
JIEHB Ha COXpaHeHHe 3[0pOBbA JiloAel, reHodoHaa, pecypco- H cpe-
JOBOCIPOH3BOAALIMX crmocobHocTelt JsaHamadgToB» (AjekcaHapoBa
u ap., 1987). CnenoBanHe 3TOMY NPHHUHUNY ONpefessieT U BHIGOP
COOTBETCTBYIOLIHX KpHUTePHeB M mapamerpoB JjaHAamadtos. B 6o-
Jiee To3aHUX paborax npedJaraercss pasfessTb AHTPOMNO3KOJIOTH-
yecKH# U GHo3KoJorHyeckuit npuHUHnbl. [lepBBlfi H3 HHX ompenes-
€T Heo6XOZHUMOCTb YueTa HnapaMeTpoB (H3HURCKOTO, MCHXHUUECKO-
ro H COLHAJbHOTO 3J0pPOBbA HACEJEHHS, BTOPOH — NMPOAYKTHBHOCTH
‘OMOTH], ee XKH3HEHHOCTH, OTCYTCTBHS HJH HAJHUYHS ONpeJeseHHBIX
BUAOB-HHAMKaTOpOB (AsekcanapoBa, 19906). B apyro# ny6auka-
unu (Anekcanzposa, 1988) k aroMy cnuckKy n06aBJSIOTCS NOBpeX-
JEHHOCTb <«KPHTHYECKHX» 3BeHbEB, OTBETCTBEHHBIX 3a TIOMeOoCTas3s
reocHCTeMbl, mapameTpsl OHOTEOXHMMHYECKHX WHKJOB, OTMeyaercs
BaXXHOCTh BhIGOpa «cjaboro 3BeHa» JauauiadTa, KoTopoe GnicTpee
BCEr0 pearHpyeTr Ha BO3JAeficTBHe (CpeldH HaceJeHHS — 3TO CTapHu-
KH M JleTH; B 3KOCHCTeMax — 3TO, HampuMep, mouBeHHas ¢ayHa).

ABTOp BBHZENsieT CJefyoliNe 3Tanbl NPouefyphl 3KOJOTHUECKO-
TO HOpPMHPOBAaHUS.

l. Onpenenenre KOHKPeTHOH LeJH HOpMHUpoBaHus. Bxkiouaer
TIOJy4yeHHe 3aKasza, onpejejieHHe HOPMHUPYeMBIX Harpy3ok, BBIGOP
KPHUTEpPHS HOPMHPOBAHHS — GHO- HJH AHTPOMOIKOJOTHUECKOrO.

2. Boi6bop 06BEKTOB, MeTOAOB M YCJOBHH 3KcmepuMeHTa. Ha
3TOM 3Tane JojiKeH GbIThb BHIOpPAH «MyTb» HOPMHPOBAHHS: CBEPXY
BHH3 (T.e. nuddepeHunannsa oGLHX HOPM B YacTHHE) JHOGO CHH3Y
BBepX (OT YaCTHBHIX HOPM K O6LIMM). 31ech UMeeTcs B BHIY IPOCT-
PpaHcTBeHHBIH acnekr. OTmeyaercss, yTo Mpo6GHBIE MJIOH{AAH HOJXK-
Hbl DPACMOJaraTbCs B Pa3HbIX MO HHTEHCHBHOCTH BO3ZEHCTBHS 30HAX.

3. IlpoBenenne sxcnepumentoB. Ha 3ToM 2tame Heo6xomuMo
Ha#WTH CBA3b MEXAY Harpy3koif, H3MeHEHHSAMH NPUPOJAH H COLH-
-AJIbHO-9KOHOMHYECKHMH MOCAEACTBHAMH. JIOMKHB GHTH YCTaHOB-
JieHBl py6exKH MexKAY HOPMAaJbHHIMH ((OHOBBIMH), KPHTHUECKHMH
(MM CyOGKPDHTHYECKHMH) H KAaTacTpPOUUECKHMH COCTOSAHHAMH. BH-
‘60p pybOexell foJKeH OCYLIECTBJASATHCS HAa OCHOBe MPHHLMIA 3ALIU-
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TH «cnaa6oro 3pena», Ha peruoHanbHoM YypoBHe cJa6biM 3BEHOM
SIBJIAETCA HaHMeHee YCTOHUYMBAs reocHCTEMA. ¥ CTAHOBJIEHHbE pyGe-
XK1 006Dpa3yioT eCTeCTBEHHOHCTODHUECKYIO OCHOBY 3IKOJOTHYECKHX
HOPM, T.€, CTAHYT NEPBUUHBIMH 3KOJIOTHYECKHMH HOPMATHBAMH.
Kak orMeuaer aBrop, «ny6JHKalHH, NOCBSALIEHHHIE OGOCHOBAHHIO
BeI60opa py6exxel, NOPOroB M METOAaM HX BBIJAEJIEHHS, NpaKTHue-
CKH He cyliecTBYyOT» (Asekcanaposa, 19906, c. 52).

4. Ilepexon OT ecTeCTBEHHOHCTODHUECKHX OCHOB HOPM K HOp-
MaM 5KOHOMHUYECKH H TEXHOJIOTHUECKH BO3MOKHHEIM.

5. OnpeneneHne IOPHAHUECKOTO CTATYCA HOPMHI.

6. DkcmepTH3a HOpM.

7. YTBEpXKIEeHHEe HOPM.

8. CocraBsenne nacnopra Hopmu. [lof HHUM moOHMMaeTcsi Jo-
KYMEHT, BK/IOYAOLHI HHPOPMAUHI0 0 METOAax MOJyueHHs HopMa-
THBOB, HX DENPE3eHTATHBHOCTH, OrPAHHIEHUSX MPHMEHEHHS ¢
aBTOpax.

3.4. NPAKTHKH

Pabotst A. M. CtenanoBa

PaGotet A. M. CrenanoBa (1986, 1988, 1990, 1991; Kommnnekc-
Hasd 3KoJoruyeckas OUeHKa.., 1992; u ap.) HanGoJsiee NPOABHHYTHE
B MNJaHe NPAKTHYeCKOH peasH3allHH mpouelypsl HODMHDPOBAHUA (B
OCHOBHOM B 006J1aCTH BJHAHUA BHGPOCOB METAJJypPrHYECKHX 3aBO-
OB HAa JIeCHblE S3KOCHCTEMBI).

[To muenuio A. M. CrenaHoBa, OCHOBHHIM YPOBHEM 3KOJIOTHUYE-
CKOTO HODMHPOBaHHUS AOJIKeH OHTh ypoBeHb 3KocucTeM. B Kaue-
CTBe I'JIABHOI'O METOJAOJIOFHUECKOTr0 MPHHIUHMNA HCIHOJAb3yeTCs MOJAEeNb
«YEpHOr'o fILHKAa»: HeT HeoO6XOAMMOCTH DacMmyThIBATb CJOXKHHE Me-
XaHH3MBl TPaHCHOPMALUHH KOCHCTEM H NYyTH MHrPallHH TOKCHKAaH-
TOB; AOCTAaTOUYHO H3MEpPHUTb BXOAHble (aTMocdepHble BHIMANEHHS) H
BHIXOAHBE (MOKa3aTeju KOCHCTEM) napamerpH. B kauecTBe yno6-
HOI'O MOJIMTOHA JAJI1 5KOJIOTHYEeCKOrO HODMHDOBAHHSI MOXKET CJy-
KUTh TOYEYHHIH HCTOYHHK 5MHCCHH MOJUIIOTAHTOB, NMOTPYXEHHHIH B
‘(ponoByto cpeny. IIpu 3TOM npoGHHE MIOLIaAH Leaecoo6pa3Ho pac-
nojaraTh Ha TPAHCEKTaX, MPOXOASUINX Yepe3 LEHTP BHIGPOCOB
BJOJIb H TONEpeK npeobanaloilero HanpapjieHHs BeTpoB. JlianHa
TPAHCEKT ONpejessieTcs BHIXOAOM HAa MeCTHBIH pPerHoHaJbHHH (OH.
Oco6oe BHHMaHHe AOJKHO OBITb yheJeHO NOAGOPY HAEHTHYHBIX
Npo6HHX mnJowmaneli (aas ob6ecneyeHHs] KOPPEKTHOCTH CPaBHEHHUS
pe3yabTaToB). KOHTpO/IBHEIE MJIOLIAAH AOJKHE BHIGHDATbCA AOCTO-
BEpPHO BHE 30HHl JEMCTBHS HCTOYHHKA 3MHCCHH, HO TaK, YTOOBl MaK-
POKJHUMAaTHYeCKass o6CcTaHOBKA OhlJia HHBAPHAHTHOH.

ITpHOpHTETHHIH CIHCOK PErHCTPHPYyeMBIX NapaMeTpoB GHOreo-
L[eHO3a OTNpeJeNsieTcss €ro OCHOBHOH ¢YHKUHeH — NoJAep:KaHHeM
6HOre0XMMHUYECKOTO KPYrOBOPOTA BellecTB. B cnmHcoK 06513aTeJbHO
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DOJIKHB OLITh BKJIOYEHB IIOKA3aTeJH INPOAYLEHTOB, KOHCYMEHTOB
M peayleHTOB. [ljs JeCHBIX 3KOCHCTEM CITHCOK CJELYIOIHH: 3amac
JApeBOCTOsl, MAacca JIHCTBB HJH XBOH, GaMbHAS OLEHKA KH3HEHHOTO
COCTOSIHMA JAPeBOCTOSl, HaA3eMHas ¢uromacca TPaBsiHO-KYCTapHHY-
KOBOro spyca, ofliee TNPOEKTHBHOE IMOKPHITHE TPABOCTOS, YHCJO
BHI0B (pHTOLEHO3a, MAcca U MOIIHOCTh MOACTHJKH, OTHOCHTEJbHASs
CKODOCTh DPAa3J0XKEHHS LEeJJIOJO03bl, IVIOTHOCTh H YHCJO BHIOB
(rpynn) mnouBeHHOH wmesodayHbl. asi cBepThiBaHHS HH(pOPMAIHH
0 6uore A. M. CrenaHoBBIM NpPEAJAraeTcsi HHTErpaJbHbH KO3hGH-
uuenT coxpanHoctH (MKC), npeacrasaswomuii coboii cpeanee apud-
METHYECKOE H3 HODMHPOBAHHBIX K MAaKCHMyMY BeJHuYHH. AHajo-
THYHasg TNpOoLeAypa HCIONb3YeTCs AJS CBEPTHIBAHHA HHGPOpMAIHH
‘0 3arpsi3HeHHH (cM. pasjeant 4.1 u 4.2). Mepoii Harpy3KH Ha 3KO-
CHCTEMY CJYXHT 3arpsi3HEHHe CHEXHOro MOKPOBa (KOHLEHTPALHH
NOJIIIOTAHTOB B CHEre XapaKTEPH3YIOT «BXOJ» 3KCrajaToB B 3KO-
CHCTEMY 3a OTpeAeNeHHbI Mepuoj BpeMeHH).

OaHHM U3 OCHOBHBIX 3TANOB MNPOLEAYPbl HOPMHPOBAHHSA SIBJS-
€TCsl MOCTPOEHHE 3aBHCHMOCTH 1032 — 3((heKT Ha 3KOCHCTEMHOM
vpoBHe. BaxHo 3ameuaHHe, 4TO TAKOH 3aBHCHMOCTH HeJb3s IDH-
JaBaTh TOKCHKOJOIHUECKHH CMBICI.

Ha srame omnpenesneHHs mpeaeJbHOH Harpy3kH  B3TJISLBI
A. M. CrenaHoBa nperepne/u aBoaounio. B Gosee pannux paborax
(KpuBoayuku#t u ap., 1988; Crenanos, 1988) npemnaranocs cJje-
JAyollee pellleHHe: MpejfeNbHasi Harpy3ka COOTBETCTBYET TaKOMY
COCTOSIHHIO JIECHOTO (HTOLEH033a, IPH KOTOPOM COXpaHSeTCH ero
MOJIHOUJIEHHOCTh (CTPYKTYpHAsi LeJOCTHOCTb). JlpyrHM KpHTepHeM
JAONYCTHMOCTH Harpy3KH MoKeT GbIThb HeOTpHLATEJbHOCTb GasaHca
no rymycy. JlanHble kpHTepHH 6GasHpyOTCs Ha moctyJsate o «bec-
NOpPOTOBOCTH» 3KOJOTHUECKOr0 HOPMHPOBAHHS, MPHHHMAaBLIEMCS pa-
Hee aBTOPOM.

[Tosxxe (Cremanos, 1990, 1991; KoMnnaekcHas aKoJoTrHYecKasi
OLEeHKa...,, 1992) mnosiBisiercsi Te3nc O HAJIHYHH SPKO BBIPAXKEHHOTO
nopora B KPHUBOH 1032 — 3¢(deKT Ha 3KOCHCTEMHOM YpOBHe (4TO
aHAJOTHYHO KDPUBOH Ha opraHusMeHHOM). B aToM cayyae B xaue-
ctBe npeneJsbnoro 3uauenus MKC npunHuMaercss Takas BeJIHYHHA,
KOTOpasi COOTBETCTBYET HAgaJgy CTPEMHTEJbHOTO NaJeHHSI KPHBOH.
[Ipu 3TOM OTMeuaercs, YTO ompejeJsieMasl TAKHM 06pa3oM HArpys-
Ka COOTHOCHTCA € YCTaHaBJHBAaeMOH 10 paHee NpeAJaraBUIHMCH
KDHTEPHSM.

[Ipo6yeMa mepexoja OT NEPBHYHBIX 3KOJOCHYECKHX HODMATH-
BOB K BTOPHUYHHIM (TexHosorudeckuM) pewaercst A. M. Crenano-
BoiM (1988) cuaenyouum ob6pasoM. C NOMOLIBI0O MaTeMAaTHYeCKOH
MOJesNH aTMoc(epHOro nepeHoca MOJJIIOTAHTOB (PHKCHPYeTCS CBS3b
‘MeXIy BEJHYHHOH BHINAJEHHS TOKCHKAHTOB H pAacCTOSHHEM JO
HCTOYHHKA BHIGPOCOB. DTO MO3BOJSET PACCYHUTHIBATH PAJHYC H IJIO-
maasr 30HB BO3HZEHCTBHS HCTOYHHKA 3MHCCHH. TakxXe YCTaHaBJH-
Baerca cBsa3b Mexny paccrosHueM u HMKC. ConocrasieHne nBYX
zasucumocrteit (MKC ¢ paccrosinHeM U BhNAageHHH ¢ PacCTOSTHHEM)
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Puc. 1. PacueTHble 3aBHCHMOCTH HHTErpajbHOrO Ko3(pHIMEHTAa COXPAHHOCTH

(MKC) or paccTosiHHA A0 HCTOYHMKA 3MHCCHH NMpPH Pa3JHYHO# KPATHOCTH CHHIKe-

Hus BEOpocoB. KpuBass nnsi KpaTHOCTH, paBHOM eJMHMIE, COOTBETCTBYET DEaNbHO

HaGmonaeMofi cHTyauuy. PerHoHamvHuil ¢oHoBHill yposeHb MKC nokasan nynk-
Tuproil aunuei (Crenanos, 1988)

Puc. 2. 3aBHCHMOCTb 2KH3HEHHOCTH JPEBECHBIX MMOPOJ OT BaJOBOTO COJAEpMAHHA
TAXKEJBX METAJNJIOB B NOYBE.
I — enb, 2 — cocHa, 3 — Gepe3a (ApMaHA u ap., 1991)

nospoJser npoayuuposats 3aBucuMmocts MKC or Bunangenust. Bhl-
najeHus, COOTBETCTBYIOLIHE HAHJEHHOMY AONYCTHMOMY 3HAaueHHIO
HUKC, npuHuMaloTcs B KauecTBe NpelelbHO AONYCTHMEIX. MoxkHO
paccyHTaTh M HeOOXOAHMYIO KDAaTHOCTb CHHIKEHHS BHIOGPOCOB (HJIH
CHHXXEHHSl BeJHUMHBl IJollanu nopaxenus). [Ipumep pesysnbraTtoB
pacueToB npHBeJeH Ha puc. 1.

Pa6otnt A. JI. Apmanaa

Pa6ora A. 1. Apmanna (Apmaung u nap., 1991) npeacrapiser
co00H OJAHY U3 HEMHOTHX IMONLITOK NMPAaKTHUECKOH peaJH3alHHu KO-
JIOTHYECKOTO HOPMHPOBAHHS, KOTOpAasi NO3BOJIK/AA, N0 MHEHHIO aB-
TOpa, «..B MNepBOM INpPHOJHXKeHHH JAaTh OGOCHOBAHHHIH OTBeT Ha
BONIpOC O MpeaesbHO JONYCTHMOM, HJIM KPHTHYECKOM, 3arps3HeHHH
aanauagpras (c. 104). TeoperHuecKHM 6a3ucOM CTaja KOHUENUHA
KPUTHYECKHX COCTOSIHHH 3KocHcTeM (2kocucTeMbl..., 1989), pac-
cMoTpeHHas B pasfene 1.1.

Peanuszauus nogxona K 5KOJOTHYECKOMY HOPMHDOBAHHIO OHlIa
ocyllecTBJeHa NPH aHaJH3e JeHCTBHA BHIGPOCOB MeZenJaBHJbHOIO
koMbGuHaTa Ha JaHmWAapTH ceBepHOH Tairu. KoHkpeTHas MeToAHKa
paGot caenywnouad. Ha srane pekorHOCUHHpPOBOYHEIX HCCJIeJOBaHHH
6blM onpejeseHbl NATb 30H HArpy3KH (oaHa H3 HHX — HOHOBHIH
ypoBeHb 3arps3HeHHsi). B kaxkJoHi 30He HM3MepeHH KOHIEHTpalLUH
HOJBHKHEIX H BAJIOBHX (POPM TSXKeJbIX METAJJIOB B NMOYBe (B JAaJjb-
HefllneM aHaJH3e HcHoJab3yerca npocto cyMMma Cu, Co u Ni).
B kaxpo#t 3oHe 3anoxeHo He MeHee 20 (!) nmpo6GHHX mIOWIAZOK
pasmepom 25X25 M Tak, uToOB OXBaTHTb Bce pa3Hoobpasue reo-
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MoP(}0JIOro-reOXHMHYECKHX YCJOBHH. Ha xaxaol mniaomajake mpo-
BOJAHJHN ONHcaHHe No 135 mNyHKTaM, BKJIOUABIUHM JaHAWIa(dTHHIE
XapaKTepHCTHKH, MOUIHOCTb TOYBEHHBLIX TOPH30OHTOB, YPOBEHb IpYH-
TOBBIX BOJ, COJAepxaHHe OPTaHHKH B OPraHOTeHHBIX TOPH30HTaX,
OCBELeHHOCTb NOJ I0JOrOM Jeca, COMKHYTOCTb, KOJHUECTBO KH-
BbIX H CYXHMX JepeBbeB MO NOPOjaM, NJOTHOCTb IOAPOCTA, XKHIHEH-
HOCTb JIMLIAHHHKOB, BHJIOBOH COCTaB TPaBOCTOSI H €ro MNPOEKTHBHOE
MOKPHITHE.

Ha crepyomeM 3Tane XKH3HEHHOCTh JPEBOCTOS COINOCTABJSJIH
¢ cyMMo# metaJssioB B nouBe. Ha rpadukax (puc. 2) onpenensior-
ca (CKopee BCero, «Ha IJla3») JBe KPHTHUECKHE TOYKH (IOABJEHHE
OUEBHJHBIX CHMIITOMOB NOPa€HHS H HAuaJ0 paspylUueHHs IpeBo-
croa). KoHlleHTpanus MeranJoB B NepBOH TOYKe NMPHHHMAaeTC B.
KauecTBe NpefieJbHO JAONMYCTHMOH.

Jlpyroit mopxoX OCHOBAaH HA aHa/au3e HHOOPMALHOHHHX CBsA3eH
Mex1y Haubosee HH(MODMATHBHHIMH INOKasareJsaMH. HudopMmatu-
HOCTb NPH 3TOM TPAKTyeTC KAK MaKCHMAaJbHasi H3MEHYHBOCTDb NpH-
3HaKa B OTBET Ha YyBeJHuYeHHe HArpy3ku. a8 KaxAoH 30HH IO-
CTpPOeHB MaTpHIH HHOPOPMAIHOHHLIX Mep CBA3H (aHanor koag-
¢dunuedTa kKoppeasanun). [lpociexeHn npoluecc paspyllueHus cBaseft
NpH yBeJHYEHHH HArpys3kdH. B nmepBylo ouepenp paspyllamTcs cJa-
O6ble cBA3H; HauboJee UYYBCTBHTEJbHBIMH OKAa3bBAKOTCA IepeMeH-
HEHe ¢ MHHHMAaJbHHIM XapaKTepHHIM BpeMeHeM, HalpHMep MoOll-
HOCTb IOJACTHJIKH, BO3pAcT XBOH, XKH3HEHHOCTb JHUIaHHHKOB. Ha-
TPY3Ka B 30He, COOTBETCTBYIOILEH HayaJy HHTEHCHBHOTQ pa3pyllUeHHs
cBsi3ell, IpHHHUMAeETCS B KayecTBe npejesapHoi. OHa okasaJach Bhlle
HarpyakH, ONpeje/eHHOH 1O NepBOH KPHUTHUECKOH TOUKe NpPH aHa-
Ju3e XXKH3HEHHOCTH ApPeBOCTOS.

Padortu K. B. Tapbiua u A. Jl. llokapxesckoro

Pa6otel aBTOopoB (Tapmius, Baatep, 1988; Ilokapxebckuti, Ta-
puus, 1990; Tapnius, Ilokap:keBckud, 1991) npeActaBasioT cofoi
OJHH H3 BO3MOXKHHIX BapHAHTOB NpPAKTHYECKOH peasIH3alHH 9KOJIO-
THYECKOr0 HOPMHPOBAHHS AJS NMOYBHI.

BaxHefiluuMH napaMerpaMH AJs HODMHDOBAHHS NpPH3HAIOTCA.
NoYBEeHHOE JAbIXaHHe, (DePMEHTATHBHASN AKTHBHOCTb (NpexJe BCEro
Les/M0/1a3Hasi U NPOTea3Has), MOKasaTeqH GHOreHHOro KpyroBopoTa
BewiecTB. [Io MHEHHIO aBTOPOB, NpH pa3paboTKe HOPMATHBOB BaX-
Hee YYHTHBATb OLEHKY KOMOHHHPOBAHHOTO AeHCTBHS TOKCHKAHTOB,
yeM AeHCTBHSA OTJe/bHBIX BEILeCTB.

OCHOBHBIM METOJOM AJA 3KOJOTHYECKOTQ HOPMHDOBAHHA INpH-
3HaeTCsl MeTOJ Me30KOCMOB, a2 MeTOJ IOJIeBEIX 9KCIIEPHMEHTOB CUH-
Taercs HempHeMJeMBIM. ApryMeHTH IPOTHB Hero cJeayloliHe: onac-
HOCTb pacHpOCTpaHeHHS TOKCHKAHTOB C 3KCIIEDHMEHTAJbHOTrO yya-
CTKa, HEBO3MOKHOCTb MOJIHOTO KOHTPOJIA napaMeTpoB,
HEBO3MOXHOCTb NOBTOPEHHS 3KCIEePHMEHTAa B HIEHTHYHBIX YCJOBH-
ax ([okapxeBckull, Tapuis, 1990). OTMeTHM, YTO 3TH apryMeHTER
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BpAJ JH MOXHO INPHU3HATb 3aCJYXKHBAIOIIHMH BHHMAaHHS: CHCTEMA
HOPMHPOBAHHS NOJKHA pa3pabaTeiBAaTbCA NJS peasbHBIX CHTYalHH,
a He /51 Me30KOCMOB, XOTSl HX H3yuaTbh H HaMHOTO Jierye.

HopmaruBoM 3arpsi3HeHHsl sBJsieTcss 00JacTb KOHUEHTpalHH,
TIpH KOTOPHIX He NPOHCXOJHT CYHIECTBEHHHIX HapyuleHHA 6HOJOrH-
YeCKOH aKTHBHOCTH NouBbl. [l HaxoxaeHHs 3ToH objacTH npen-
Jlaraercsl peasM30BHIBATH MOJHYIO cXeMy (DAKTOPHOrO 3KCIepHMeH-
Ta, a HHbopMauHl O OHOTe CBOpAyHBATL C IOMOUIBIO (QYHKLUHH
KeJsaTelbHOCTH XappHHITOHA (noApoOHee 3TOT MOMEHT pPaccMOT-
peH B pasfenax 4.1 u 4.3). ABTOpPH OCYMECTBHJIH AAHHBIA NOAXOJ
npu aHasause gefictBusi Pb, Zn, Co u psiia ApyrHX TOKCHKAaHTOB Ha
NOuYBY, HalAs 3aBHCHMOCTb MeXJAY OTKJIHKOM MOYBEHHOH OHOTBHI U
KOHUEHTPALMSAMH BeLIeCTB BO BCEX BO3MOXHHIX KOMOHHAaLHSAX.

OrMeruM, 4TO JaHHBH NyThb — 3TO HekoTOopas MOIHGHKAUHUA
THTHEHHYECKOTO HOPMHPOBAHHS: COXpaHsAercsl NOKOMIIOHEHTHBIH NOJ-
XOJ TpH OLEHKe BJHSHHS 3arpsi3HeHHsl. DTO JeJaeT ero MaJjolpH-
TOIAHBIM [AJisi IIPAKTHYECKOH peaJsH3aluu (ecJH ydYecTb KOJHYECTBO
HHIPEeJHEHTOB peaJIbHBIX BHIOPOCOB H ITIpaKTHYECKH OeCKOHEeUHOe
YHCJIO HX COUETAHHH).

Padornt B. C. HukoaaeBckoro

Pa6oret B. C. HukosnaeBcKOro cBsi3aHbl C 3KCNEPHMEHTAJbHBIM
H3yuYeHHEeM BJHSHHA ra3ooOpas3HbIX NMOJMIOTAHTOB Ha pacreHus (Hu-
KoJaeBckuil, 1979; HukonaeBckuil, [Tepmnna, 1981). Astopom Tak-
ke cOpMYyJ/JHPOBAHBI TEOPETHUECKHE IIOJIOXKEHHUS, Kacaloluecs KO-
Joruyeckoro HopMHpoBanHa (Hukonaesckuii, 1981). Pesyabrath
HaILJH OTpajKeHHe B OJHOH M3 NEPBBIX IIONBITOK Y Hac B CTpPaHe
paspaboTaTh 3KOJIOTHYECKHE HOPMATHBH IO BJHSHHIO ra3oobpas-
HBIX TOJIIIOTAHTOB HA JpeBecHble NOPOAB My3esi-ycaibOH B SIcHOM
nonsive (BpeMeHHble HOpMATHBH..., 1984), a Takxke B MeTOJHKe
onpejesleHHs NpeJeJbHEIX KOHLUEHTPalHd ra3oB AJs PAacTHTEJNbHO-
ctu (Meronnka onpenenenus..., 1988).

ITo B. C. Hukosnaesckomy (1981), ocHoBHasi mesab paspaGoTKH
HODMAaTHBOB HAarpy3oK 3aKJl04aeTcss B JOCTHXEHHH TAaKOTO Kauye-
CTBa Cpebl, IPH KOTOPOM He OTMeYaeTcsl OLIYTHMBIX HapylleHHH B
{$YHKIHOHHPOBAHHH BCeX BHJOB OPraHH3MOB, 3KOCHCTeM, OHOreo-
XHUMHUYECKHX LHKJIOB OHOCepbl, H CJeJoBaTe/bHO, obeclleyuBaeTcs
YCTOHUHBOCTb pasBUTHA OHOTH. M3 3TOTO, MO MBICIH aBTOpA, CJe-
ayeT HeoGXOJHMOCTh ONpejeseHUus NpeiesbHbX KOHIEHTpPauu# noJ-
JIIOTAHTOB [JS1 BCeX KHBHIX OpraHusMoB Ha 3emJe. [locko/bky
3TO HEBO3MOXKHO IIPAKTHYECKH, IIpeAJiaraercsi BOCIOJb30BATHCH
NIPHHUMIIOM THTHEHHYECKOTO HOPMHPOBAHHS H YCTAHABJAHBATb «OHO-
cohepubie» [TIK no MHHHUMAJNbHBIM KOHIIEHTPALHAM AJS BCEX LAPCTB
H THIOB kHBOH npupoan. B. C. HukomnaeBckuil Takke yTBEpKAAeT,
yto B GosbpmuHCTBe cayuaes takumu I[1JK 6yxyr ITJK no pacru-
TeJbHOCTH. B KauecTBe METOJ0JOTHUECKOH OCHOBHL 1Jis1 Pa3paboTKH
3KOJIOTHYECKHX HOPMATHBOB NPE/JIOXKEeHO HCNOJb30BaTh THTHEHHYE-

5* 67



Tabauwua t
NMpeseabHo AONYCTHMble KOHUEHTPALMH BPEAHBLIX BeUleCTB AJS 4YeJOBEKa

H ApeBecHHX nopon B Bo3nyxe (MetodHka onpepenenus ..., 1988), mr/m3
naK
BemecTso
A1 YeoBeKa Ans APeBeCHBIX nopoa
Asora OKHCAH . . . . 0,085/0,04 0,04/0,02
Juokena cepel . . . . 0,5/0,05 0,3/0,016
AmMMHaK . . . . . . 0,2/0,04 0,1/0,04
Bewson . . . . . . . 0,5/0,1 0,1/0,05
IMpoMuimneHHas  nbijp,

LEMEHT .o 0,5/0,15 0,2/0,05
Mertabon . . . . . . 1,0/0,5 0,2/0,1
OkHce yraepoga . . . . 3,0/1,0 3,0/1,0
ITapu cepHofi  KHCJOTH 0,3/0,1 0,1/0,03
Ceposomopon . . . . . 0,008/0,008 0,008/0,008
Coegunennss dropa raso-

o6pasHbie (B Iepe-

cgete Ha &rTop) . . 0,02/0,065 0,02/0,003
®dopmanpperug . . . , 0,035/0,003 0,02/0,003
Xnop . . . . ... 0,1/0,03 0,025/0,015
Huknorekcan . . . . . 0,4/0,4 0,2/0,2

I1 PHMedaHHe, B uHCAHTeNe — MaKCHMaJbHO pas3oBbIe, B 3HaMeHaTede — CpeaHeCy-
TOYHBIE,

CKO€ HOPMHDOBAHHE C COXDaHeHHeM BCeX €r0 OCHOBHHIX NMPHHIHIOB
(cM. paszern 2.2).

Ycranosmenne TIIAK gt pacTHTeILHOCTH JOJIKHO OCYULECTBISATh-
€ MO PErHCTPAalMH H3MeHeHHH HHTEHCHBHOCTH (OTOCHHTE3a, Tak
Kak 3T0 HauboJiee YyBCTBHTEJbHBIH Ipolecc U ocoGeHHO BaKHas
sKocucreMHas Qynkuus. CaMo onpeaesneHHe AOJ/KHO IPOXOAHTb B
KOHTPOJHPYEMHX (PAKTOPOCTATHEIX YCJAOBHAX (T. €. HCKJIIOYHTENILHO
B n1a60paTOPHHIX IKCIEPHUMEHTAaX Ha (DUTOTPOHAX) B 30HE ONTHMY-
Ma AJ7 (POTOCHHTE3a TeMIIepaTyphl, BJAXHOCTH H ocBelneHus. (Kpn-
THKa 3TOr0 MOAX0Aa JaHa B pasfene 4.3.) IlosyueHHble TakuM
ob6pasom IIJK GoablinHcTBa BeuiectB (TabJ. 1) okaszajHch 3Ha-
YHTeJbHO 0OJiee XKECTKHMM M0 CPaBHEHHIO C THTHEHHYECKHMH H
67H3KHMH K (POHOBBIM KOHLEHTPaUHSAM Tra30oB JAOHHAYCTPHAJBHOIO
ypoBHa (Huxonaesckuit, 1979, 1981; Meroauka onpeaeseHus...,
1988). Hanpumep, cpennecyrounas IIJK cepuucroro aurmapuma
a5 pacrennit cocraBasier 0,002 mr/m3, Torna Kak QOHOBasi €ro KOH-
uentrpauus — 0,0001—0,004 mr/md.

Co3HaBasi ABHYIO HEPEAJHCTHYHOCTb NOAOOHBEIX 3HAUEHHH, aBTOD
npejasaraer paccMaTpHBATb MX KdK OPHEHTHPH B IPOrHO3HOM MO-
JleTHPOBAHHM W KaK HOPDMATHBH JJs 0c000 LeHHHX 006bekToB. [las
OCTaJbHBIX CJIy4YaeB JOJKHBH OBITb pa3paboTaHbl MeHee XECTKHe
BpeMeHHble HopMaTuBH IIJIK. Ilns 3Toro mpeanaraercs HCIOJb30-
BaTb MEHee UYyBCTBHTeJbHbIE NapaMeTphbl, COXpaHEHHE KOTOpPHIX BCe
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e rapaHTHpyeT BbIXKHBaeMOCTb pacreHHil. IIpH 3TOM HOpMAaTHBHI
JOJKHBl ObITH JHG}epeHIHPOBaHb NO JpeBeCcHBIM MNOpojaM H 30-
HaM INOpaKeHHs 3KOCHCTEM.

PaGotnl 10. H. JlenauHckoro

PaGorer 10. H. Jlenaunckoro u ero koJjer (ITopyHoB u ap.,
1987; AuxnekceeB, Jlemnunckuit, 1988; Jlenaunckuit, 1990) nocss-
LieHbl pa3paboTKe cXeMbl 3KOJIOTHYECKOr0O HOPMHPOBAHHS a3pOreH-
HBIX 3arpsi3HeHHH JleCHHIX 3KocHcTeM. B kauecTBe anbTepHaTHBH
ITJAK, ocHOBaHHBIM Ha OINpejeJeHHH pa30BBIX HJH YCPEeJHEHHBIX
KOHLeHTpalui, npeanaraercd APYrod HOPMATHBHBIH NMOKasaTelb —
npefeabHO JONYCTHMAas €MKOCTb MOIJVIOLleHHS MOJJIOTAHTOB 3KO-
cucremot (ITIEIT). Ona npeacrasisier co60it OUEHKY AONMYCTHMOH
03Bl BO3JeHCTBHSL M MO cytH aHanoruuHa ITODH. [dns pacuera
03Bl npeiJioxkeHa MoaH(HKALHA H3BECTHOH NporpaMMel aTMocdep-
HEIX TepeHocoB («Ddup-5»). Moandukauus xacaercsi pacuera KOH-
LEeHTPAUHH# Ha ypOBHe KpPOH Hacaxk/JeHHil, yuera po3bl BETPOB H
pacyetra A03bl 3arpsi3HeHHsl (A03a=KOHUeHTpalus X BpeMsl 3KCIOo-
3HIHH).

HopMupoBanue ocyuiecTB/sieTcsi B TaKO#H NOC/eA0BAaTEeNbHOCTH!
1) BuiIBNeHHe CTPYKTYpHl H cocTaBa BHIGpOCOB; 2) pacueT pac-
ceHBaHUA BBHIOPOCOB OT HCTOYHHKA; 3) ompejesieHHe 3aKOHOMeEpPHO-
cTell pacnpelieleHHs] NPOJAYKTOB CeJUMEHTAlUH (AHAJIH3 CHEXHOTO
nokpoBa); 4) (GHTONATOJOTHYECKHH MOHHTOPHHI pafioHa 3arpssHe-
HHSl, ) yCTaHOBJEHHe 3aBUCHMOCTH THHA JA03a — 3(derrt (mocryn-
JIeHHe TI0JJI0TAHTOB — COCTOSIHHE HacaxJeHHH); 6) pacuyer npe-
JleIbHO JONYCTHMOrO BO3JeHcTBHSA. OlEHKY IpPeBOCTOS NpensoKeHO
NPOU3BOJMTh IO KAaTerOpHAM CaHHTAPHOTO COCTOSIHHS (B COOTBET-
CTBHHU C HHCTpYKuHel «CaHuTapHEE npaBuia..», 1970).

0. U. JlenauHckufi (1990) cuyutaer, uTto HeueaecoobpasHO
HCKaTb YHHBEpPCaJbHBIH KDHTEPHH, OTAEJSAIONIHA JONYCTHMble CO-
CTOSIHHSL OT HEJONYCTHMHIX: «IIpemenbHO JAONYyCTHMOE COCTOSHHE...
B KaXJOM CJyuae ONpeje/iseTcs NPaKTHYECKHUM COJAep:KaHHeM IIpH-
porooxpaHHo# 3amaun» (c. 26). CoOTBETCTBEHHO MOJKHBI Pa3.H-
YaThCA NOAXOAH [JA PEJIHKTOBBIX HAacaxXJeHHH, peKpealHOHHBIX
JIECOB M JIECOB KaK HCTOUHHMKA JpeBecHHbl. Ho «B /1060M cayuae
HUXXHHM JHMHTHPYIOUIHM NIOPOTOM COCTOSIHHA HacaxeHHH ocraer-
cfl TakKoe, NPH KOTOPOM... He HayHeTCs KaracTpoduueckHi Heobpa-
THMBIN Tpollecc Aerpagauuu» (raM xe). K coxanenuio, aBTop He
KOHKpDETH3HPOBaJ, KAKHM KOHKpPeTHO 00pa3oM OmpenenstTbh Npelelb-
HO JONYCTHMBI@ COCTOSIHHSI HAacaXKAeHHH,

Pa6otn rpynnbt T. C. Camoitaosoii

Pa6orbl aBTOpCKOrOo KOJJNEeKTHBA, pykoBogumoro T. C. Camo#i-
JI0BOM, KacaloTcsl pa3pabOTKH SKOJOTHYECKHMX HOPMAaTHBOB Harpy-
30K OT aBTOTPAHCIOPTA Ha mpHJeraroliue 3KocucteMbl. K coxane-

69



HHIO, pe3yJbTaThl HEAOCTATOYHO NOAPOOHO OTpaKeHbl B nyO6JHKa-
nuax (Camoinosa, 1990; Camoiinosa u ap., 1990; Bosakosa, Camoii-
JoBa, 1992). B 1o e BpeMsa OHH NpPeACTaBJAAIT co00# OAMH H3
HEMHOTHX TPHMEpOB JNOBEleHHS HOPMAaTHBOB 10 (GOPMBI, MpHrof-
HO#l 171 HEMOCPEeACTBEHHOTO HCIIOJIb30BAHHS B IPAaKTHKE.

CxeMa ucc/eOBAHHH BKJOYAET MOJY4YEHHE MO pe3yJbTaTaM Ha-
TYPHBIX HCIBITAHHH 3aBHCUMOCTEH <«KOHLEHTPAaUHs TOKCHKaHTa (B
ocHOBHOM Pb) B nouse — paccTosiHHe OT ZOPOTH» H «peakiuusi GHo-
THl — PACCTOSIHHE OT HOPOTU». [LJIs1 OLleHKH CTENeHH MOPa*KeHHS KO-
CHCTEMBl HeoOXOAHMO mNpUBJIEUYEHHE KAaK MOXHO OoJIbLIEro uHcJja
nokasaresjefl. YCcTaHOBJIEHO, YTO CJAa6bIM 3BeHOM OOBIUHO SBJSIETCS
MHKpPOOOLEHO3.

B pesysnbraTe COMOCTaBJAEHHS YKa3aHHBIX 33BHCUMOCTEH ompe-
JesseTcs npenesbHass KOHLEHTPAUHUs TOKCHKAHTA, He BBHI3BIBAIOILAsA
u3MeHeHH# cnaaboro 3BeHa. [losyueHHBle BeJIHYHHBI BKJIOUEHBl B
MOJe/b, CBS3BIBAIOILYI0O HHTEHCHBHOCTb U CTPYKTYPY ABHIKEHHS aB-
TOTPAHCNOPTA, MOJIOXKEHHe NOPOTH B peJibede, CKOPOCTb H Hampab-
JIeHHe BeTpa ¢ MJIOIAAbI0 NOpa)KeHus 3KocHcTeMul. [lpu 3TOM Mo-
JI&JIb laeT BO3MOXKHOCTb YCTAHABJIHBATH HOPMATUBH B 3aBHCHMOCTH
OT BapHaHTa pEXHMa 3KCIJAyaTauuu Aoporu. Hanpumep, cHHxKeHHe
HHTEHCHBHOCTH IBHXXEHHS HJIH U3MeHEeHHe CTPYKTYPHL TPAHCIOPTHO-
ro NOTOKAa TakHM 06pasoM, 4TO 30HA MNOpaXKeHHS He TMpPEeBBICHT
KOHTPOJIbHYIO TMOJIOCY HIMPHHOH 5 M (AJA YMEHbIIEHHUS OTTOPKEHHS
BBICOKOIIJIOAOPOAHBIX 3eMeJb). pyroii BapuaHT MOXKeT mpeaycMma-
TPHBATb COXpPAHEHHE MHTEHCHBHOCTH ABHKEHHS, HO NPH YBEJHYEHHH
30HB TNOpaKeHHs, 3a INpenesabl KOTOPOH MOJIKHB OBITH yAaJeHBl
CeJIbCKOXO3SIUCTBEHHEIE YroAbs (Js MAJONJGAOPOAHBIX MOYB).

3.5. KOHUENU{HUH HOPMHUPOBAHHA TEXHOTEHHBIX
HATPY3O0K HA NOYBY

[Ipo6aeMBbl periaMeHTauuu COAepXKAaHHA NOJJIIOTAHTOB B TNOYBe
paccMaTpHBAJHCh MHOTHMH AaBTOPAMH. YKas3biBas Ha HEINOCTATKH
CHCTEMBI THIHEHHYECKOTO HOPMHPOBAHHS (a AJs NMOYBH OHO G6BLIO
B HauOOJbllIeld. CTENEHH «3KOJOTHYHBIM»), aBTOPH <«IPOABUTAJTIH»
ero B CTOpOHY 6oJibllefl «3KOJOTHYHOCTH». ITO T03BOJsAeT 060CHO-
BAHHO OTHOCHTb KPHTHKY THTHEHHUECKOT0 MOJAX0JAa K pa3BHTHIO
3K0JA0THYECKOTO0 HOPMHPOBaHHS.

[To M. A. I'nasoBckoit (1978, 1984), KpUTepHAMH AT HOPMH-
pOBaHHsS TOKCHKAHTOB B TIOUBe SBJSAIOTCA MNEPBHYHAST NPOAYKTHB-
HOCTb (OmpejessieTcsl MOYBEHHBIM IJIOJOPOJHEM), COAepKaHHe B
PACTEeHHSIX TOKCHKAHTOB (HE [OJXKHO MpeBHIIATh JAeHCTBYIOIIHX
IIJK), coxpaHeHHe moyBeHHOH OHOTHL. IlpyrHMu cJOBaMH, HOpMH-
pOBaHHe HATPY30K JAOKHO O6ecHeuHBAaTb COXpAaHEHHE MOUYBH Kak
NMPUPOJHOTO Tela M 00beKTa CeJbCKOXO3AHCTBEHHOTO HCHOJb30-
BaHHA.

Ha naogopolue W NPOAYKTHBHOCTb OHOTH KAaK OCHOBHHE [/
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HODMHpOBaHHs mapaMmeTphl ykaswBaer bB. M. Kouypos (1984).

B. EuanarbeBckHit (1982) ormeuaer, yro pomycTtHMas Ha-
rpy3Kka — 3TO TPAHHNA KOJHYECTBEHHBHIX H3MEHEHHH, MOCJae KOTO-
PHIX 3KOCHCTeMa MNepeXOIHT B HOBOE KayecTBO, KOTJa HauHHaeTcs
JIerpajanis OCHOBHBIX KOMIOHeHTOB. HopMHpOBaHHe HArpyskH Ha
NoYBY JOJKHO GLITh HAaNpaBJeHO Ha COXpaHeHHe ee KaK NPHPOLHO-
ro teja. Ilpy 3TOM KpHTHYECKHM HpDOLECCOM OKa3bIBAeTcsl T'YMH-
¢ukanua. ABTOp ykasbiBaer, YTo IpH paspaboTke MpeaejgbHHX
Harpysok HeoO6XOJHMO YUYHTHIBATH pe3yJbTHpYIOLIHEe. (HHTErpaJb-
Hbhle) ToKaszarenn OHOJNOTHYECKOH aKTHBHOCTH NOYBH. Paspabortka
ITJK nonxHa 6asupoBaTbCs He HA BAJOBOM COAEPXKAHHH TOKCHKAaH-
TOB, @ Ha TOM KOJIHYEeCTBE, KOTOPOe XapakTepH3yeT HX GHOTeoXHMH-
YeCKYl0 aKTHBHOCTD.

HeogHOKpaTHO BBICKA3bIBAaJOCh MHEHHE, UYTO He MOXeT cylle-
crBoBaTh enuHbix [1J1K aas Bcex THNOB NMOYB — UMEHHO TakKas CH-
TyalHs HMeeT MECTO B THIHEHHYeCKOM HopMupoBaHHH (O6yxoB
u ap., 1980; 3bipun u np., 1985; Caer, PeBuy 1988; Hubun, 1991;
H ap.).

B paGore H. I'. 3nipuna c¢ coaBropaMu (1985) B KadecTtBe
Heo6XOJUMBEIX AJSL HODMHPOBAHHSA NMapaMeTpOB YKAa3bBAIOTCH BeJH-
YHHA M KauyecTBO YpoKas, peaklUus NOYBEHHHIX MHKPOOPTAHH3MOB
(B ocHoBHOM asordukcupywomux). IIpuHumaercs, urto JAefHcTBHe
TOKCHKAHTOB SIBJAIeTCS OTPHILATeJbHBIM, eCIH OHO JOCTOBEPHO CHH-
xkaer ypoxail Ha 5—10 %.

ITo Y. T'. Baxenuny (1982, 1983), uesp HOpMHPOBAHHA AJf
NOYBH — COXpaHeHHe MOYBEeHHOro OHOLeHo3a H  aOHOTHYECKHX
CBOMHCTB, uTO ofeclieynBaeT COXpaHeHHe NMOYBH KakK oObeKkTa X03aH-
CTBEHHOTO HCHoJb3oBaHHA. OcHOBON JJasA pa3paGOTKH HOPMAaTHBOB
CJYKHUT OLlEHKAa CaMoouHulaioliei CNoco6HOCTH MOYBH, IOA KOTO-
poH MOHHMAaeTcsl coXpaHeHHe CBOHCTB IIPH 3arpssHeHHM NyTeM Iepe-
BOJAa TOKCHKaHTOB B HeaKTHBHOe cocTtosiHHe. CaMOOYHIalomas Clo-
co6HOCTb OmpefeseTcs NMJIOAOPOJAHEM, pasHOOOpasHeM H HHTEHCHB-
HOCTbIO (YHKIHOHHPOBAHHA OHOLEHO3a MOYBH; €€ KOJHYEeCTBEHHAad
XapakTepHCTHKa Koppeaupyer ¢ 6GouutetroM. CJexeHHe 3a caMo-
oyHIlalouEeH CIOCOGHOCTBI0 MOXHO OCYUIECTBHTb C MOMOLIBIO ONpe-
neneHusi MOABHMKHOH opMbl TokcHKaHTa. M3 mapamerpoB 6Hole-
HO3a HeoOX0HMO H3MepATh OOI1YI0 YHCJAEHHOCTh MHKPOOPTraHH3MOB,
HOYBEHHOE JABIXaHHe, HUTPH(QHUKALHIO, LEeJJI0J030- H T'yMycopasJa-
rampilylo cnoco6HocTb, (PepMEHTATHBHYI) AKTHBHOCThH MOYBHL

ITpo6yeMa HOPMHPOBAHHSA TSXKEJbIX METAJJOB B IIOYBE MOAPOG-
Ho paccmotpena B. B. Uabunpim (1982, 1985, 1986, 1991), xorophtii
OTMETHJ 3HAYHTENbHY10 6JH30CTh MOAXOJOB PA3HEIX aBTOPOB K HOP-
MHpPOBAaHHIO. JTO Kacaercsi Npex/Je BCero NPH3HAHHA HeoOX0aHMO-
CTH COXpaHeHHs NMOYBBI Kak NMPHPOAHOro Tesaa. Bropo# obuinit Mo-
MEHT 3akJwuaercsd B BhHOOpe B KauecTBe HaunboJjee aJeKBaTHOTO
HHJIHKATOpPa COCTOSIHHA NOYBH (PYHKIHOHHPOBAHMA OHOTHI H B Iep-
BYIO ouepeab — MHKpoGoueHo3a. TperHfi MOMEHT — COXpaHeHHe
CBOACTB INOYBbl — O3HAUYaeT H COXpaHeHHe ee  MJOJOPOAMS.
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Bapuantel MK TaXeAbX METAaANOB B NMOYBE, MI/KI

Ta6nanuma 2

BapuaHTt
daeMmeHdT ) 0 3 . 5

Hg 2,1 2 0,1 1—2 —
As 2,0 20 15 — —
Cd — 3 1 1—2 2,0/2,5
Cr 0,05 100 15 — —
Co — 50 12 — —_
Cu 23,0 100 50 100—150 —_
Pb 20,3 100 60 100—150 150/650
Mn 1500,0 — 600 — —
Zn 110,0 300 60 150—200 85/80

\% 150,0 100 80 — —_
Ni 35,0 50 36 100—150 —

MpuMmeuanHe Bapuauth: | — rurienHdyeckie TIOK (BanoBoe comepxanHe B Jjep-
HOBO-MOA30AHCTON mnoyBe), peficteoBaBmHe B CCCP (louuapyk, CuiaopeHko, 1986); ITJK
MeAH H UHHKa INpHBeAeHB JAJ# NOABHXHBIX (opM (3KCTpareHT-aleTaTHO-aMMOHHUAHBLIA 6y-
¢ep), cBHHua — Ge3 yuera cpefHero d¢oma (paBHoro 12 Mr/kr); 2 — rurieHHYeckHe TMOK
(BasoBoe coflepkaHHe) B eBpomeficknx crpaHax (Kloke, 1980, uHT. no: Habuu, 1991); 3 —
upoeKT rHrHeHH4YeckHX ITJK aas noaBHxHuiX ¢dopm (3kcTparenT — 1 H, HCl) (Uyanxkusax
M Ap., 1988, uur. mo: HabHH, 1991): 4 — [1JK (BaJlOBOe COMEpXKaHHe) KaK BepPXHHA Npenen
eCTecTBEHHOTO BBICOKOro cozepxaHHs (OGyxos, EdpemoBa, 1988, uur. mo: HabuH, 1991);
5 — conepxaHHe (NOABHXHble (DOPMBbI, IKCTpareHT — alleTaTHO-aMMOHHHHBIE Oydep ¢ pH=
=4,8), Belyulee K mpeBbimleHHio T1JK B pacTHTeabHoM kopMe (3bIpHH H Ap., 1985, uuT. mo:
HabuH, 1991): B 4YHCJHTeNe — AJIA AePHOBO-NIOA3OJNHCTOA HEOKYJbTYpeHHOR, B 3HaMeHaTele —
AJS NePHOBO-TNIOA3OJHCTON OKYJbTYPEHHOR MOYBHI,

ITo B. B. Uabunry (1986), Heo6x0qHMO YeTKO pas/uyarth Npejelib-
Hele KoHUeHTpauuu AJas nousw # [IJK B mouBe ans uero-to Apy-
roro (Hanpumep AJs pacTeHHi).

[Tpn HOpMHPOBAHHH HEOGXOJHMO YYHTBIBATbH CJEAYIOLIHE MOMEH-
Thi: 1) OYHKUHOHANBHYI0 MHOrO3HAYHOCTb MOYBH; 2) HAaJHYHe B
HOYBEe H B DACTEHHSIX MEXaHH3MOB 3aUIMTH OT H36LITKA TOKCHYHBIX
NOTOKOB; 3) NMOBHILIEHHYIO 3aIIHILEHHOCTh OT TOKCHKAHTOB OpPraHOB
3anacaHHs NPOAYKTOB AaCCHMHJIANHMH (ceMeHa, MJIOAbI, KOpHEenJo-
Abl); 4) Gosee GHICTPYIO pPEaKLHIO HA HATPY3KY MHKPOOPraHH3MOB
IO CPaBHEHHIO C NapaMeTpaMH OpraHO-MHHepaJbHOro cybcrpara;
5) 60.bLIYI0 HHGOPMATHBHOCTb MOABHMKHOH (OPMBI TOKCHKAHTA IO
cpaBHeHHIO ¢ BaJgoBol (Mabun, 1986, 1991).

HopMaTHBE JO/KHB HCXOJAHTh M3 NOJH(PYHKUHOHAJILHOCTH NOY-
Bhl. [IpH 3TOM BLIZENAIOTCH TPH IJaBHBlE (GYHKIHH: NMOYBA — KOM-
IIOHEeHT OHOreoleH03a, CPeACTBO H OODBEKT CeJIbCKOXO3SIUCTBEHHOIO
HCNOJ/b30BaHHsA, cpefa oOHTaHHA A uesoBeka. IlJs 3aIHMTH KaX-
J0H U3 3THX (PYHKUHUH AOMKHH ObITh CBOH HOPMATHBHL

B. Wibue mocienoBaTesbHO NMPOBOAHT NPHHUMI «BapHAHT-
HOCTH» HODMAaTHBOB: Heo0xoAuMa paspaboTKka HOPMAaTHBOB AJI Ha-
THBHBIX CBOHCTB He3arps3HEeHHBIX MOYB; HOPMATHBOB AJS 3arpss-
HeHHBIX TOYB, HO IO3BOJISIIOIHX BHIPALIHBATH THIHEHHYECKH HpH-
TOJAHYIO NMPOAYKUHIO; HOPMATHBOB AJs MOYB, HA KOTOPBIX BO3MOXKHO
BHIPALIUBATh TOJIbKO TEXHHYECKHE KYJIbTYPHI, H T. A.
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Cpenn apyrux noaxonoB K npo6JjeMe ykaxkeM caeayioline, B ka-
4yecTBe NpefeJbHBIX KOHLEHTpaUWA TsxeJnX MeTajJoB Ipeil.Jara-
JIOCh NIPUHUMAaTh KOHIEHTPALHIO, He INpPEBHILIAIOLIYIO ABYX K.JIaPKOB
(Llemxo u ap., 1980, uur. no: Maenn, 1991) nu6o yaBoeHHOro Mect-
Horo ¢onoBoro cojepxanuss (Maxaubko u ap., 1987, uur. mno:
Habun, 1991). Takne KOHLEHTpalUWH OKA3LIBAIOTCA B Npejaejax
ecTecTBeHHbIX Gaykrtyauni. K atoMmy 6JH3KO onpejeseHHe Npefelb-
HBIX KOHIEHTPAUHH KaK MaKCHMaJbHHEIX, PErHCTPHPYEMBIX B He-
3arpsi3HEHHBIX NOYBaX ONpeJieJeHHOH TIeOXHMHYECKOH acCOoLHalHH
(O6yxoB, Edpemona, 1988, uur. no: Mawun, 1991). Hpyro#t Bapu-
aHT: JONYCTHMBIM cuuTaeTcs 5- Wi 10 %-e HachlllleHHe NMOYBEHHO-
ro MOIJOLIAIOLIero KOMILJIEeKCa TsXeNhMH MetannamH (HabuH,
1991).

B 3akalouenHe pasfgena npHBefleM CBOAKY Pa3JHUHBIX BapHaH-
ToB [IJIK HeKoTOpHX TsKeablX MeTanoB (TabJ. 2), HeMOHCTPH-
PYIOLYIO CYLIECTBEHHblE DaCXOXAEHHsS N0 DALY 3JEMEHTOB.

3.6. CPABHHTEJIbHBIA AHAJIH3 KOHUENUHKA
HOPMHPOBAHHA

B pasBHTHH upael 9KOJOTHYECKOr0O HOPMHPOBAHHS YCJOBHO MOX-
HO BHLIEJHTb TPH 3Tama.

Iepsbiit — npeapicropus. C oQHOH CTOPOHBI, OH CBSi3aH C Cyllie-
CTBOBAHMEM CHCTEMBbl THITHEHHUECKOr0 HOPMHPOBAHHS TOKCHKaHTOB
B BO3JyXe, BoJe, NPOAYKTaX NHUTAHHA H NOYBe, HAYyaBUIeH pa3BHTHE
B 30-e roxbl. ['HrHeHHyeckoe HOpMHpDOBaHHe CTaJO M OTIpaBHOM
TOUKOH, H aHaJoroM AaJas 3kojoruueckoro. C npyroii — stotr aran
coorHocutcsi ¢ pabGoramu C. C. UIsapua u H. C. CrporaHosa,
copMyTHPOBABILIHX OCHOBOMNOJAraiolde [Js 3KOJOTHYEeCKOro HOp-
MHDOBaHHA YCTAaHOBKH (IIPHHIUHN aHTPOMOLEHTPH3MA B OLEHKE 3KO-
CHCTEM, KDHTEpHH «Xopollero» OuoreoleHosa). [lanabHeililiee pas-
BHTHE 3KOJOTHYECKOr0 HODMHDOBAHHA HAET IO [IBYM [OCTAaTOYHO
HE3aBHCHMBHIM NYTSIM: MEePBBIH — 3T0 MOAM(DHKAUUSA THTHEHHYECKOTO
HOPMHpPOBaHHA, BTOPOH — Da3BHTHE NPHHUHNHAJLHO HHHIX MNOJAXO-
noB, 6asupyromuxcsa Ha B3rasgax C, C. Illsapua u H. C. Crpora-
HOBa,

BTopoii — aran TeoperHueckux HccaegoBanuii. [losiBasiioTcs pa-
60THl Ha ypOBHe IMOCTAHOBKH MNpoO6JeMbl H TeHepauHH pa3JjHYHBIX
noaxonoB K HopmupoBanuio (B. . degopoBa u A. Il. JleBHua,
H. A. Kpusoayukoro, ®. A. Tuxomupoa u E. A. denoposa,
1O0. I'. Ilysauenko, A. M. I'poasunckoro). B ator xe nepuon npex-
JlaraloTcs M BecbMa pa3BepHYThle KOHIEMNIHUH peajH3aLHH CHCTEMBI
sKoJoruyeckoro HopMupoBaHus (O. ®. CaamkoBa u T. [I. Anek-
CaHJpOBOH), B KOTOPDBIX HAXOAAT OTparkeHHe Kak obliHe NPHHLH-
nuaJbHble MOMEHTHl, TaK H YaCTHHE BONPOCH CO3JaHHS CHCTEMH
HopMHpoBaHusA. I[lpociexuBaercsa AajbHedlias auddepeHUHaLUs
nyTell 3KOJOIHYECKOT0O HOPMHPOBAHHSA (HAa OCHOBE KOHLENIHH THTHe-
HHYeCcKoro HopMHpoBaHus — pa6oru 0. A. M3pasis — 1 Ha ocHOBe
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C. C. IIsapu H. C. Crporauos B BO3AYXE, BOLE, NPOAYKTAX

Puc. 3. «leHeanordueckoe ApeBO» 3KOJOTHYECKOTO HOPMHPOBaHHA (OGBACHEHHSA
B TEKCTe)

NOHCKa Apyrux nyrteii). B TO Xe BpeMs HaMegaeTcsi HX OmpeJeJeH-
HBlil CHHTE3 (NpH HOPMHPOBAHHH TOKCHKAHTOB B TOYBe).

Tpernit — atan npaxkrHueckoil peanndauun. IIposoasitcsi 3Kche-
pHMeHTaJIbHBIe paGoTH 1O aHAJAH3y 3aBHCHMocTeH A03a — 3 dexr
Ha 3KOCHCTEMHOM ypoBHe. Tak ke 3aMeTHO pa3BHUTHE ABYX Hanpan-
sennit: ruruennueckoro (}O0. A. Hspasnp ¢ coaBropamu, B. C. Hu-
konaesckuii, K. B. Tapns u A. II. IlokapxeBckHA) H 3KOJOrHYe-
ckoro” (A. M. Crenanos, A. I. Apmauz, [O0. W. JlenauHckni,
T. C. Camoiinosa).
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PaccMoTpeHHble 3Tanbl O4eHb CXEMaTHYHO H HEMOJHO I1pel1CcTaB-
JleHEl Ha «TI'eHeaJoTHYeCKOM JApeBe» 3KOJOTHYECKOr0 HOPMHPOBAHHS
(puc. 3). CnJOUIHBIMH JHHHUSIMH NOKAa3aHA IPeeMCTBEHHOCTb KOH-
nenuui, KoTopas MoxeT OBITb YCTAHOBJIEHA NPAMBIMH CCHITKaMH.
IlpepLiBHCTEHE JHHHH 00603HAYalOT NpeeMCTBEHHOCTb, He NMOATBEpIK-
JlaeMylo NpSIMBIMH CChlIKaMHU. [laHHasl cxeMa, CKopee, OTpaxaeT He
XPOHOJIOTHYECKOR, a JOTHYeCKoe CONOAYHHEeHHe KOHUEeNNHH.

Hrak, B 5KOJOrHYECKOM HOPMHDOBAHHH BBHLAEISIOTCHA [Ba Cylie-
CTBEHHO Pa3JHYHHIX Mojaxoja. IlepBHii coxpaHsieTr OCHOBHEIE YepTH
METOJOJIOTHH THTHEHHYECKOTO HODMHDOBaHHS, a HMeHHO: 1) mpe-
JleJlbHBle HArpy3KH YCTAHABJHBAIOTCA MAJS  OTAEJbHBEIX BELIECTB
(n1ubo mns cMecel,, HO ¢ M3BECTHHIM COOTHOLIEHHEM KOMIIOHEHTOB);
2) nabGopaTopHble 3KCIIEPHMEHTH — OCHOBA [IJIs1 MOJY4YeHHs HOpMa-
THBOB; 3) HCIOJB3YIOTCS INapaMeTpbl OpraHH3MEHHOT0, a He 3KO-
cucreMHoro ypoBHs. [lo cyTH Takol MOAXOA O3HayaeT MOJIHOe ac-
CHMHJIHPOBAHHE CXeMBl THTHEHHYeCKOro HODMHPOBAHHSA C TOH JIHILIb
pasHHLleld, 4T0 00beKTOM BEICTY[lAeT He YeJOBeK, a ApYyrue O6HOJO-
rudeckue BHAB. Ha Haul B3rasij, 370 TYNHKOBHIH NYThb [JIS 3KOJO-
FHYECKOTO HOpMHpOBaHHs. [IpHUMHEI 3TOrO 3aKJIOUAOTCA B CJe-
AYIOLLEM.

1. Bri6pocHl yaule Bcero MHOMOKOMIOHEHTHBI, UTO B KOHKPETHOH
CHTYallHH He NO3BOJISET ONepUPOBATb HOPMATHBAMH AJS OTAEJbHBIX
BeulectBs aAu60 HX cMecell. PeasbHO MOXHO aHAJH3HPOBATbL CHTYa-
HHH OJS TpeX-YeTHpPEeX KOMIIOHEHTOB CMeCH, TOTJAa Kak OGbIUHO HX
YHCJIO He MeHee ueM Ha NOpsAAoK GoJblie,

2. ©®OpMEI HAX0XK/A€HHA TOKCHKAHTOB B NPHPOJE MOTI'YT OTJIHYATDh-
cs oT GOpPM, KOTOpble HCNOJb30BaJHCh B sxcnepHMeHTax H A5 KO-
TOPBIX CO3/1aBaJIUCh HOPMATHBHI.

3. B aabopartopHbx sxcnepHMeHTaX—oéquHo KPAaTKOCpOU-
HBIX — He YYHMTHIBAIOTCH ajanTalHOHHHE Ipolecchl H TeM OGoJee
NomyJANHOHHBHIE H OHOUEHOTHUeCKHe 3(p¢eKTH, KOTOpPHEe MOTYT
HFPaTh KJIOYEBYIO POJb B OlpelesleHHH CYAbOL KOMIIOHEHTOB 3KO-
CHCTEM.

4. HaxoxjaeHue NpefesbHbIX HATPY30K [Jf OTAeNbHHX BHAOB,
OyCcTh Jaxe <«KJKUeBHX» HJH HaHOoJee UYBCTBHTEJbHBIX,— CJHII-
KOM JAOJTrHH NyThb AJs ONpejJeseHHs HOPMAaTHBOB JJSI 3KOCHCTEMH
B 1ejoM (T. e. IO 3KOCHCTeMHHIM nmapamerpaM). OH Tpebyer HaJH-
4yHsl MOJeJH, B KOTOPOH apryMeHTOM [Jfl 3KOCHCTEMHLIX NapamMer-
pPOB BHICTYNaeT YHCJEHHOCTb BCeX OCHOBHHIX BHAOB (YTO caMo IO
cebe — NOCTATOYHO CJOXKHAs 3ajaua), H ONpejeseHHs HpeJesbHBIX
HaTpy30K AJsA 3THX BHJAOB. IJTO, XOTS U OOGECHEYHT MOJHYIO 3aHf-
TOCTb 6HOJIOTOB Ha AJIMTEJbHYIO NepCleKTHBY, HO NOJYYHTb HOpMa-
THBHl JJI 3KOCHCTEM TIO3BOJIHT He paHblie, 4eM OHH, BO3MOXHO,
CTAaHYT YK€ He CTOJIb aKTyaJBHHMH BBHAY HCUe3HOBeHHS 06GbeKra
HODMHDOBaHHS KaK TaKOBOTO.

AnbTepHATHBHBHIH MOAXOJ HCHOJIBb3YeT THTHEHHYECKOe HOPMHpO-
BaHHe JIHLIb B KayecTBe aHAJOra pelleHHs CXOJAHOH 3axaud. B pas-
HBIX KOHUEeNUHAX, QOPMHDYIOLIHX 3TO HampaBJIeHHe, NPOCJEXKHBA-
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IOTCAl CyllecTBeHHBIe YepTHl CXOJCTBA, XOTA NPHCYTCTBYIOT ABa pas-
HBEIX «fA3blKa» — OHOJIOTHUeCKHH u reorpaduueckuii. OcHoBHBIE 00-
LIHe TMOJIOXEeHHS 3aKJMI0YaloTCs B CJEYIOILIEM.

1. OpHeHTHpPOM, 3aJaOLIAM KPHTEPHH AJs1 OLIEHKH 3KOCHCTEM,
CJIYKHT SIBHO (DOPDMYJHPYeMBbIi aHTPONOUEHTPH3M (KPHUTEPHUH OLEH-
KH 3ajaeT yeJOBeK MCXOAA H3 CBOMX IOTpe6GHOCTeH, NpHYUeM IIO-
TpeOHOCTb B 3/I0POBOHl OKpY:KAKOLIeH cpejle — OJlHA H3 Ba*kKHeHIUHX).

2. Ilpn BoipaGoTKe KpHTEpPHEB OLEHKH JIOKAJbHBIX 3KOCHCTEM
HeOOX0AMMO YUHMTHIBATbH HX NOJHYHKUHOHAJBbHOCTb. Baxuelne
¢yHKUHH TIpH 3TOM — obecnmeyeHHe He0OXOAMMOro BKJaajza B OHO-
cthepHbple mpouecch (T. €. B BelleCTBEHHO-IHepPreTHuecKHH OajaHC
JKOCHCTeM O6oJiee BLICOKOrO paHra), ofecrneueHHe 3KOHOMHUYECKHX,
COLHAJIbHBIX H 3CTETHUECKHX NmoTpebHOCTell 001lecTBa.

3. 3agaBaeMble HODMATHBBL IpeJleJbHBIX HATPY30K  JOJIKHHI
OLITb BAPHAHTHBIMH, T. €. PA3JMYHBIMH AJSA 5KOCHCTEM DAa3HOTo Ha-
3HaueHHd (HeoOs3aTesnbHO TpPeGOBATH BHINOJHEHHe BCeX (DYHKIHHA
OJHOBPEMEHHO U B OJHOM MecCTe).

4. 3ajaBaeMble HOPDMATHBHl JOJIXKHH TEPPHTOPHAJbHO pasJiM-
4aTbCsi B 3aBHCHMOCTH OT (pH3HKO-reorpadHyecKHX YCJOBHH peruo-
Ha (T. €. CBOH B KaxXJ0#H reorpaduueckoil 3oue).

5. PasHble THNH 3KOCHCTEM MAOJKHBI HMETb CBOH HOPMAaTHBHI.

6. HopmaTtuBn noaxHbl ObiTh Au(depeHuHpOBAHE BO BPEMEHH:
MeHee XeCTKHe — JJs1 CYIIeCTBYIOLIHUX TeXHOJOruiH, OoJee xecT-
KHe — 151 GaMxKalilllefl NEepCHEKTHBH, ellle O6oJiee XKeCcTKHe — JJsA
[IPOEKTHPYEeMBbIX TNIPOH3BOACTB M HOBBIX TEXHOJIOTHH.

7. HopMupoBaTth HeOGXOAMMO HHTETPAJbHYIO 3KOJOTHYECKYIO
HArpy3Ky, KOTOpas JOJIKHA OBITb BBIPAXK€HA B OTHOCHTEJbHBIX €IM-
HHLAX (HampuMep, KPaTHOCTb IIpeBBIUIEHHS (DOHOBOTO YpOBHA), a
He B KOHIIEHTPaUHUH OTHeJIbHBIX 3arps3HHTeeH,

8. Cpenu GeckoHeyHO 6OJIBLIOrO HHCJA NOKaszatenell, KOTOPHIMH
MoxeT OHITb ONMUCaHa OHOTa JKOCHCTEMBI, AJS HOPMHDOBAHHS He-
06X0lMMO BHIOpaTb OCHOBHBIE, OTDaXKAIOL[HE 33KOHOMEDHOCTH €€
¢yukuuonupoBanus. Ilpeanourenne ciaefyer OTAaBaTb HHTErpaJb-
HbIM IIOKa3aTeJssIM.

9. IlonyueHHe HOpDMATHBOB HArPy3KH MOXeT OHTb peaJin30Ba-
HO TOJIbKO B KOHKPETHHIX (IIpex/ie BCero HaTypHHIX) HCCJeJOBaHH-
SIX peajibHBIX 3KOCHCTEM, HaXOIAIIUXCA B IpajiueHTe HArpy3KHu (T.e.
TOJIbKO HAa OCHOBE aHaJH3a 3aBHCHMOCTeH n03a— addekr HA ypOB-
He 3KOCHCTEM).

10. HopMaTuBoM HAarpysku fiBJfeTCs TaKas BeJHYHMHA, KOTOpas
COOTBETCTBYeT KPHTHYECKOH TOUKe 3aBHCHMOCTH 1033 — 3¢QeKT.
Kputuueckas Touka onpexnenasiercss Jub0 Kak HayaJo Haubosee OHl-
CcTpo# TpaHCc¢OpMallUH 3KOCHCTEMEI, JHOO KakK TOuKa, INocje KOTOo-
poll HauWHaeTCs BLINAajeHHe OCHOBHLIX KOMIIOHEHTOB 3KOCHCTEMH
HJIM pa3pylUIeHHe CHCTEMHBIX CBA3ell.

CxoAcTBO DPacCMOTPEHHBIX KOHUENUHH 3KOJOrHYeCKOro HOPMH-
poBaHHs He moJHO. OJHAKO CYIEeCTBYIOlIHe pa3/H4YHS NpPeACTaBJdA-
I0TCA HENPHHUHNHAJbHEIMU — OHH KacaloTCsl YaCTHHX BOIPOCOB Op-
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Puc. 4, HameHeHue ofueli NJOTHOCTH HaceNeHHsi MOYBEHHOR Me3odayHH Gepes-

HAKOB B 30He HeHCTBHS MeAemJaBHJIBHOTO KoMGHHaTta Ha CpezHeM Ypaje (moa-

30Ha cpeiaHefr rafiru). B xauecTBe MepH TOKCHYecKOH HAarpyakH HCIOJB3OBaHA

KPATHOCTb NpeBHINEHHA Hak (OHOBHIM YPOBHeM BhHINaJeHHH MeIH 3a 3HMHHA Ie-
pHox (BopoGeitunk, 1992)

Puc. 5. MaMenenue daopucTHYeckoro GoraTcTBa JieCHHX 3IKOCHCTEM B 30He Aefi-

CTBHA MeTaJulypruyeckoro 3aBoia B Kanaze (mpoBHHuHs OntapHo). B kauecrse

MepH TOKCHYECKOH HArpy3KH HCNOJNb3OBAHA KOHUEHTPALHs DPACTBOPHUMHIX CYJb-

¢aroB B noyse (Mr-3kB/100 r npokaieHHON HaBeCkH) (IO MaTepHajaM paGoTH
Gordon, Gorham, 1963, uut. mo: Cmur, 1985)

TAHH3ALHH HCCAeNOBAHMH, BEI6Opa mapaMeTpoB ONHCAHHS, coco60B
CBepTHIBaHHsl HH(POPMAauHH U HaAXOXJAeHHs MNpeJeJbHHX HATPY30K.
DT0 Mo3BOJISIET HA OCHOBE CYLIECTBYIOLIMX NOAXOZOB CO3ZaTbh 0606-
WAKIYI0 (BO MHOTOM KOMIHJSITHBHYIO) KOHIENIHIO 3KOJOTHYeCKO-
ro HOPMHpPOBAHHsl, KOTOpAsl He BCTYIIHT B IIPOTHBOpEYHE C «POJH-
TEJbCKHMH» KOHUENIHUSMH, a, HAcJeAys Jyullue uepTH KaxAOH,
6yner ux pasBuTHeM Ha HOBOM »sTane. IlombiTka co3fganust Takoft
KOHIIENIIHH — IleJib JAHHOH KHHTH (B pa3BepHYTOM BHAe KOHIeN-
UHs U3JI0XKeHa B raase 6).

HeckoJsbkO CJI0B O NMPAKTHUECKHX pPE3YJbTATAX 3IKOJOTHUECKOTO
HODMHpOBaHHs. MOXHO KOHCTAaTHPOBAThb, YTO Ha HACTOSILIHH MoO-
MeHT MOJAJHHHO KOJOTHUeCKHe HOPDMATHBH, NPUTOZHHE IJ MpakK-
THYECKOTO HCHOJIb30BAHHA, OTCYTCTBYIOT. HOpMaTHBH, NOJyYeHHHE
B paMKaX THIHEHHUYECKOTO HaNpaBJeHHS, HOCAT XapakTep NpejaBa-
pPHTEJbHBIX PEKOMEHJauH# H MO PacCMOTPEHHHIM NPHYHHAM He MoO-
TYT H, BepOSITHO, HE CMOTYT CTaTh COOCTBEHHO 3KOJOTHUECKHMH.
PesysnbTaThl peasu3alud BTOPOTO IYTH HOPMHPOBAHHS TAKXe BeCh-
Ma CKpPOMHH. MOXHO yKasaTb JHIIb eAUHHYHBE paGoTH, B KOTO-
pHIX cleJaHa MONBITKA MOJYYHTh 3aBHCHMOCTH THIA 1033 — 3-
¢erT AJaa 3KOCHCTEMHHX napaMetpoB (AJekcees, Tapacos, 1990;
Apmann u mp., 1991; BopoGeiiunk, 1992; KomniekcHass 3KoJOTHuUe-
ckas olleHka..., 1992; Cremanos, 1988, 1990, 1991; Cajues, 1988;
Cwmur, 1985; Lisetkos, 1990). KpoMe paccMoTpeHHBIX (CM. pHC. 1, 2),
IpHBeJeM ellle jBa NpHMepa TaKHX 3aBUcHMocTel (pHc. 4, 5). Oaun
M3 HHX B3AT W3 Haumel pabGorn (BopoGeitunk, 1992), B koropoit
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aHAJIH3UPYETCA peakKLHsi MOYBeHHOH Me3odayHbl Oepe3HSIKOB Ha
BHIGPOCH MeJeNJaBHJIbHOTO 3aBOfa HA ¥YpaJe B IIOJ30He cpeiHed
tafirn, Apyrod —u3 pabotrnl A. Topaona u E. T'opxama (Gordon,
Gorham, 1963, mut. mo: Cmur, 1985), nocesiieHHOH aHaAM3\ Je-
rpajaliy JecHOH pacTHTEeJbHOCTH BO3Jle KpPYyNHeHUIero MepHO-HH-
kKejeBoro koMOHHata B KaHagne. Pe3ynabTaThl LHKJIa HCCeI0BaHHI,
IpOBeJEHHBIX BO3JIe JAHHOTO HCTOYHHKA BLIOPOCOB, yKe GBI HC-
nosns3oBanel A. B. CasueBbiM (1988) a1 HOCTPOEHHST 3ABHCHMOCTH
THIA <«KOHUEHTpalHs MOJJIOTAHTA — PEAKLUHS  PaCTHTEJbHOCTH»,
Onnako BuibpaHHas aBTOpoM ¢opMa MNpeAcTaBJeHHS — NBOHHBIE
JorapH@pMHUeCKHe KOODAHHATH — He MO3BOJAET OJHO3HAYHO YCTa-
HOBUTb (DOPMY KDHBOH H INpeje/ibHble 3HAYeHHsI TOKCHYECKOH Ha-
rpy3kH. B o6oHX paccMOTpeHHBIX NMpHMepax AO30BHE 3aBHCHMOCTH
MOCTPOEHB! 110 AOCTATOYHO 60JbLIOMY YyHCAY TodeK. OOBIYHO XKe OHO
KoJebJsercss B Ilpejesax MATH — AECATH, UTO SBHO HEJOCTATOYHO:
AJIs1 KOpPeKTHOH anmnpOKCHMAaLHH 3aBHCHMOCTH YpaBHEHHEM perpec-
CHMH H HaleXHBIX BHIBOJOB O ee xapakrepe. OAHH H3 HpeABapu-
TeJbHHX pe3yJbTaTOB, HYXKAAMIHHCA B NpoBepke, Kacaercs ¢op-
Mbl [1030BOH 3aBHCHMOCTH. PeaxlHsi 3KOCHCTEM Ha 3arpsi3HeHHE He
JAuHefiHa, a HMeeT BHA S-06pasHOi KPHUBOH C HaJHYHEM DPE3KO BHI-
PaXEHHOTO IlepexoAa MeX]y ABYMSI YPOBHSIMH. JTO HMeeT BaX-
HeHlllee CJAeACTBHE AJS 3KOJOTHYECKOTO HOPMHUPOBAHHSA, NOCKOJBKY
[O3BOJISIET AOCTATOYHO OOBEKTHBHO YCTAaHABJAHBATbL HpPEAEJbHO J0-
IIyCTHMble Harpy3KH H COOTBETCTBEHHO — HOPMATHBHI.

OpHa U3 OCHOBHBIX IIpHYHH, NPENATCTBYIOIIHX INOCTPOEHHIO MA0-
30BHIX KPHBHEIX HAa 3KOCHCTEMHOM YypOBHE€,— OTCYTCTBHe Y HCCJefo-
BaTtejefl HHOOPMALHK O BeJHYHHAX 3arps3HeHHS NPHPOAHBIX Cpej
NOJIIOTAHTAMH. DTO He NO3BOJISIeT ONEPHPOBATbH 3JAEKBATHHIMH Me-
paMM TOKCHYECKOH HArpy3KH, KOTOpHIE€ JOJIXKHbl ObITb apryMEHTaAMH
‘B 3aBHCHMOCTAX JA03a— 3¢dekr. [IpuBeseM JHIOb OAHH INpHMeEp.
B pa6ote A. K. MaxHeBa ¢ coaBropamu (1990) comepxxarcst noapo6-
Hple pe3yJbTaThl HCCJENOBAHHSA JeCHOH pacTHTe/NbHOCTH B 14 Tou-
Kax B paHoHe JeHCTBHA MelellJaBHJbHOTO 3aBoja. Ho HexBaTka
JaHHBIX O 3arps3HeHHH 3KOCHCTEM HE I03BOJsIeT AaHAJH3HPOBAaTh
JI030BHIEe 3aBHCHMOCTH, 4TO 6bLI0 6Bl BO3MOXHO NPH TAKOM KOJHYe-
cTBe NMPOGHHIX IJIOIAAOK. Jlpyras NMpHYHHA OTCYTCTBHA MAOJIXKHOTLO
nporpecca B LAaHHOH o06JacTH 3akJloyaercs B TOCNOACTBYOEH
«ONBITHO-KOHTPOJIBHOA» HA€OJOIHH GHOMHJAHKALHH, Korjaa 60JbUIHH-
CTBO HCCJEJOBAaHHH CTPOHTCS MO THNY NMapHLIX cpaBHeHHH. OueBH]-
HO, YTO IIPH 3TOM MOKHO YJOBHTb TOJIBKO OGLIHH TPEeHA H3MEHEeHHH..



F'nasa 4

'METOLWYECKHUE MPOBJIEMBI MPOILEAYPbI
3KOJIOTHYECKOIrOo HOPMHPOBAHHA

4.1. METObl CBEPTbBIBAHHSA HH®OPMAILHH O BHOTE

Teoperuuecku Jswofasi 3KOCHCTeMa MOxKeT OHITh ONHCaHa 6ec-
KOHeuHbIM HabopoM mnapaMerpoB. HHCJI0 TakKuX mapaMeTpoB Ha
COBPEMEHHOM 3Talle Pa3BHTHUS 3KOJOTHH, XOTS H He OGeCKOHEUHO,
HO OueHb BeJHKO (Mo KpalHefi Mepe, H3Mepsiercd COTHAMH). Jas
TOro yro0bl KOJIOTHUECKOEe HODMHDOBaHHe MOLJO OBITH peasinzo-
BaHO Ha NPakTHKe, HEOOXOAHMa ONpefeseHHAs NpoUesypa CBEpTH-
BaHUs HH(QOPMALHH, HalpaBJeHHass Ha npeoldoJieHHe <«IPOKJATHA
pasMepHOCcTH». B Hacrodimem pasfesle Mbl OOCYAMM JIHUIbL T€ MO-
MeHTH 3TO#i oOuwupHO# 06J1aCTH, KOTOPHE NPSAMO HJIH KOCBEHHO
OTHOCSITCSI K 3KOJIOTHUECKOMY HOPMHDPOBaHHIO.

BosMoxHE ABa NYTH pelleHHs paccMaTpuUBaeMoi 3ajauH. [lep-
BB — Ha30BEeM €ro «CTHXHHHBIM» — O3Hayaer cJyyalHHii ot60p
HECKOJbKHX NMapaMeTpOB H3 MHOXeCTBa BO3MOXKHHIX. [lo cyTu 3T10
He CBepPTbIBaHHe, a MNPOH3BOJIbHOe YyceueHHe HHbopmaunuu. Heco-
MHEHHO, ero ocyllecTBJeHHe TaHT B cefe OMAcHOCTh OueHb CYlie-
CTBEHHBIX HCKaxKeHHH peaspHOCTH. C coxajeHHEM MPUXOAHUTCS KOH-
CTaTHPOBATb, YTO OY€Hb MHOTHe paboThl GHOMIHKAUHOHHOrO NJaHa,
COCTABJSIIOIHE OCHOBY AJifl 3KOJOTHYECKOrO0 HOPMHPOBAHHA, HAYT
KaK pa3 [0 3TOMY IYTH: perHCTPHPYIOTCS He Te mapaMeTpll, KOTO-
pPele HeOOXOZHMHBI, a Te, KOTOpDHE HCCJAELOBaTelb B COCTOSIHHH
H3MEpPUTh HJIH Te, KOTOPEHE €My «HPaBHTCA» H3MepsAThb. [10AMeueHO,
HanmpHMep, uTO OOBIYHO B KaueCTBe WHAMKATOPHOH TPYNNH clelHa-
JIUCT NpeAJlaraer ¥WMeHHO Ty, IO KOTOPOH caM CHeLHaJH3HUpyeTcH,
XOTA ee HH(QOPMATHBHOCTL OcTaeTcsi HeH3BecTHo#i (Tpodumos,
1990). Her He0o6XOAHMOCTH JOKa3blBaTh, YTO TaAKas CHTYyauus He
MoOXeT ObiTb afeKBaTHA AJS 3KOJOTHUECKOTO HODMHPOBAHHUS.

Bropo#i nyrp CBepTHIBAHHS HH(OPMalUHH — HeJeHanpaBJeH-
HbIH — MOJpa3yMeBaeT HaJIHuHe CNeLHaJbHO OPraHH3OBAHHOH MNIpO-
HefypHl cBepThHiBaHHA. OHa MoxeT OHITh Kak BepOaJbHOH, Tak H
thopmanan3oBaHHol., B mo6oMm cayyae, HCX0As H3 SBHO cHOpPMYJH-
POBaHHHIX KpPHTEPHeB OCYLIECTBJSETCH BHIGOp HJIH KOHCTPYHPOBA-
Hue Haunbosee HHPOPMATHBHEIX IE€pPEMEHHBIX — HHIEKCOB,

®opMa mepeMeHHBEIX pa3/jHyHa. OHH MOTYT GBITh HAaTypPaJbHBIMH

79



TapaMeTpaMH (HanpHMep, NepBHYHAs NPOAYKTHBHOCTb (DHUTOLEHO-
3a), YCJOBHBIMH (IIPOM3BOAHBIMH OT HAaTypaJ/ibHBIX, HO COXpaHAIH-
HIAMH COJEPIKATE/JbHO HHTEPNPeTHPYEeMYI0 pa3MepHOCTb), pa3.iHd-
HBIMH Ge3pasMepHBIMH KO(p@HUHEHTaMH (IO CBOEMy CMBbICIY
(GyHKIHMOHAJAMH OT HECKOJbKHX apaMeTpPOB, BBIPAXKaIOIHMHCA
B yCJOBHBIX eaMHHUax). Ho kakoBa 6w HH 6blia ¢opma mpeacras-
JIeHHs1 HHJAeKCa, OH SBJsAETCS pPe3YJbTHPYIOLIHM [OKasaTejeM
cocTOAHHS H (MJIH) (YHKUHOHHDOBAHHS 3KOCHCTEMb, [lapaveTph
COCTOSIHHSA, JieXallHe B ero OCHOBE, TEPSIOT CBOI0 HMHAHBH1yaJb-
HOCTb. JIDYTHMH CJIOBaMH, OH 3aMeHsleT COGOf Bce MHOXeCTBO IO-
KasaTeseH, CTaHOBHTCA MapKEPOM 3KOCHCTEMEl, Tpaccepom Tpaek-
TODHH ee Da3BHTHs, BHCTYNaeT KaK GH BHAMMON yacTbio aiicepra,

VHpekchl COCTOSHHSL MOryT GbITb OZHOMEDHBIMH (OZHO UHC-
JIO) H MHOroMepHHIMH (Ha6op unces). B nocsaennem ciayuae BaxHo,
4yTOOBl HX MEPHOCTH OHJa He OYeHb OOJbIIOH (CYLIECTBEHHO MeHb-
1Iel, yeM MEDHOCTb BEKTOpPa COCTOSIHHSA CHCTEMBI),

HHpekcH cocTosuus

B Hacrosiiee BpeMsi CYLIECTBYIOT KaK CTOPOHHHKH HHJEKCOB,
TaK H HX NPOTHBHHKH. ADryMeHT HepBHIX — HHIEKCH HalJSgHb H
JIETKO HHTeDNpeTHPYeMH; ¢ ux NoMoumbw 3bdekTuByo ocyuiecTs-
JsieTcs] KOMMYHHKAIHA MeXAY ClelHaTuCTaMH-GHONOoraMH H IoTpe:
6utensiMu HHbopMauHH. KoOHTpapryMeHT BTODBIX — BO3MOMKHOCTb
CYIIECTBEHHBIX HCKaXeHHMH IpH CBePTHBAHHM HHQOPMAalHH, YTO
MOXET BBOJHTb B 3abJyXJeHHe JHL, NMPHHUMAKONIHX pELIeHHS B
06J1acTH NpUPOAONOJAb30BaHuA (BTopkenue..., 1983). _

Bonpoc 06 uHaekcax okpyxXamwuie#t cpeabl (environmental indi-
ces) 6bl paccMoTpeH B HelaBHeM o63ope (Alberti, Parker, 1991).
ABTODH OTMETHJ/IH, YTO OCHOBHAas (DYHKIHS HHIEKCOB — JaBaTh
HeOOXOAHMYI0 HH(OpPMALHIO AJA JIHI, NMPHHHMAIOWMKX YNpaBJsio-
e peliueHus (T. €. HHAEKCH HOCHAT NpPHKJAaAHO# xapakrtep). OHH
YKa3aJH Ha 3HAYUTeJbHOE CXOACTBO MeXJy HHJIEKCaMH OKpYyXxalo-
el cpedbl U U3BECTHBIMH HHIEKCAMH B JPYTrHX 06J1acTAX — 3KOHO-
MHYECKHMH (HampuMep HHAEKCOM IleH, BaJIOBLIM HAalHOHAJbHHIM
NPOAYKTOM) H COLHAJbHBIMH (HHIEKC KauecTBa IKH3HH).

CyllecTBYIOT OIpeJeJieHHble PacXoXAE€HHS ~ B TEPMUHOJIOIHH,
Psjg aBTOPOB 10 HMHIEKCOM MOHHMAlOT MaTeMaTHYecKylo ¢YHK-
LHIO, OCHOBAHHYIO HAa ABYX H 0oJsiee NepEMEHHHX, a HOJ HHJHKa-
TOpOM — (YHKUHIO onHON mepeMeHHoi (Ott, 1978, uur. mo: Alberti,
Parker, 1991). B npyroM BapHaHTe HHIHMKAarop — 3TO BEKTOp co-
CTOSIHHSI DKOCHCTEMBI, a HHJEKC — KOJHYECTBEHHOE CpaBHEHHE Bek-
Topa ¢ HekuM craHzaprom (Inhaber, 1976, uurt. mo: Alberti, Par-
ker, 1991).

HaM npejcraBisieTcss BO3MOXHBEIM 32 TEPMHHOM «HHIEKC» OCTa-
BHTh pacCIUHDHTEJbHOE TOJKOBaHHE: HHAEKC — 3TO De3yJbTaT CBep-
ThIBAaHHSI HH(MOpMalUH 00 3KOCHCTeMe, mpolleAypa KOTOPOro MOKeT
OCYILIeCTBJAATLCA pPasJHUHBIMH NYTSAMH H TPHBOAMT K PAasJHYHBIM
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Puc. 6. K.naccucb}{xaunouﬂaﬂ ¢Xe€Ma HHAEKCOB COCTOSHHA 3KOCHCTEMbi

dopmam. KiaccHpnKaunoHHAs cXeMa pasJHYHBIX HHIEKCOB CO-
CTOSIHHA NpeJcTaBJieHA Ha pHC. 6.

Jesenne WHIEKCOB Ha JBe YCJIOBHBHIE IPYIMIB (HHIAEKCHI-MapKe-
pbl H aHAJHTHYECKHe HHIEKCH) OIlpefesdeTcs Da3JHuHeM CIO0CO-
60B HX NIOJyYyeHHS, GYHKLHH Xe HX OAHHAKOBH. IIpH 3TOM MOXHO
NPOBECTH aHAJIOTHIO C NOPSJAKOBHIMH CTAaTHCTHKaMH (HampHMep
MOJOH, BEpXHHM JHMHTOM BHIGODKH) H OOLIYHEIMH aHAJHTHYECKHMH
CTaTHCTHKaMH (HanmpHMep cpelHefi apHdMeTHueckoH), Jlajee MhL
pPaccMOTpHM noApoGHee pasjHYHbIE BHAB HHAEKCOB.

HHpekcb-MapKephl

PasjHuHble HHAEKCH — HaTypaJibHble NapaMeTphl PacCMOTpPEHHI
B pasfenée 1.3 u npunoxennn 1. Kaxpaa u3 NpHBEJEHHbIX B CIIHC-
Kax IepeMeHHBIX MOKeT TOJKOBaTbCAd H Kak ORHOMEDHHI HHIEKC,
H KaK COCTaBjswoulas MHOroMepHoro, Kpome TOro, ectb HexoTopoe-
nepekpblBaAHHE MeXJy CHNHCKAMH M HHIEKCAMH — YCJIOBHBIMH Ia-
paMeTpaMH, K aHAJH3y KOTOPBHIX MBI IIePEXOAHM.

B. B. ByrpoBckuM ¢ coaBropaMu (1984) 6blan npelJsioXkeH IO~
KasaTesb, Ha3sBaHHHH «OHocepHH noreHuuana Jjeca». OH Npen-
craBaser co60ji npou3BeleHHe OHOMacCH Jeca Ha ero NpOLAYKTHB-

HOCTbB, T. €.
Ie=M (dM/dt), (1)

rie Ils — GuocepHbi moTeHuuan; M — 6uomacca, t/ra; dM/dt —
CKOPOCTb NpOAYUHPOBaHus GHOMAcCCH, T/ra B roi. Ilo MHCAH aBTO-
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POB, NpoH3BeleHHe OHOMAcCCH Ha NPOAYKTHBHOCTh Jy4yuie XapakK-
TepH3yeT (YHKUHOHHPOBAHHE H YCTOHYHMBOCTb 9SKOCHCTEM, YyeM
Ka¥Abli H3 moKasaTesed B OTAGAbHOCTH (IPUBOAHTCS NPHMep MO-
JIOLOH TNOPOCAH ¢ 60bIUCH NMPOAYKTHBHOCTBIO, HO MaJoil GuoMaccoi
H TepecTOHHOro Jeca c 60JblIOH GHOMAaccod, HO MaJIOH NpPOIYK-
THBHOCTbIO). BBoauTCcA pa)e cheuHaNbHas eAHHHIA H3MEpPEHHA —
mBapu (B uecThb akalemuka C. C. IlIBapua, npeaJioxusiuero CUH-
TaTb MAaKCHMyM IpOH3BeleHHs OHOMAacchl Ha NPOAYKTHBHOCTb OJ-
HHM H3 INPH3HAKOB «Xopolero» GHoreoueHosa (LIeapu, 1976)).
DTOT nokasartesb jaJjee Obll paciiHpeH AJas crenHbix (ByrpoBckui
H Ap., 1986) u s06mx apyrux skocuctem (JIykbsiHoB, 1990).

B kauyecTBe HHTerpaJ/IbHOrO NapaMeTpa COCTOSHHE 3KOCHCTEMHE,
TECHO CBsA3aHHOro ¢ ee ycroyuBocthlo, 0. I'. Ily3sauenko (1990)
TIPeAJIOXKHJ HCNOJb30BaTh MOMeHT HHepuuu, OCHOBHIBasichb Ha (H-
3MYeCKHX aHaJ/IOTHAX, aBTOp MoJiaraer, 4YTo 4eM OH O6oJblie, TeM
MeHblUe aMIJIHTYAa KOJe6GaHHH, HOABepXKEeHHOCTb CAyUYaiHuM GAyK-
TyauusiM U JdeHcTBUSAM BHelIHHX CHJ, OUEHKOH MOMeHTa HHEepIHH
ABJIAETCA cJelylolllee BhlpaxeHHe:

2 mimjrf’
J — i<j , (2)
% my

TAe m— «Maccay i-H (j-H) 4acTH CHCTeMHl; r;; — PacCTOSIHHE MeX-
Iy 4YacTsMH B MHOroMepHoM npoctpaHctBe. OJHako Hepexox ¢
'YPOBHSI aHAJIOTHA Ha ypOBEeHb MPAKTHUECKHX NMPHUJOKEHHH BHIABJSET
60/IbIIYI0O HeONpeJeJeHHOCTh B HCIOJb30BAHHH JaHHOro mokasare-
JIl: 4TO CYHTATh YacTblO CHCTEMBl — BHJ HJIH KaKyl-JHOO 3KOJIO-
THYECKyI0O TDYNNHPOBKY; 4YTO CHHTATh <«MaccOH», KakK HaxOXHTh
paccTosiHHe H T. 4. bes pellieHHsl 3THX BONPOCOB oNepHpOBaHHe pac-
£MaTpuBaeMblM IOKa3aTeJeM, HECMOTDS Ha €ro OyYeHb KPaCHBYIO
HUHTEpNpeTaUHtIO, BpsAA JMH NpHOAaBHT YTO-IH60 HOBOE MO CPaBHEHHIO
C HCMOJNb30BAHHEM TpPAaJHIHOHHHX NepeMeHHbIX, HalpHMep yucJa
BHAOB HJH ofwel 6uoMacchl coo0llecTBa.

Jpyroil yc/oBHBIH HHAEKC COCTOSHHS — MOACTH/IOYHO-ONA0UHbIH
koa¢pdpuunent 1. A. KocTtriueBa, npeacTaB/sOUIHA cO60f OTHOLIe-
HHe MacChl TMOACTHJKH K Macce exerofHoro omaga (CrpuraHosa,
1989). PacnpocTpaHeHH Takxe CBf3aHHble ¢ HHM NOKa3aTeNH Bpe-
MeHH mnoaypasgoxeHus H 95 Y%-ro pasmoxenus (Olson, 1963).
Honcrunouno-onagouHelli  KO>DGHUHEHT HHTEPNPeTHPYETCH Kak
BpeMs, HeoOXOJHUMOe [IJIf NOJHOTO Pa3jioXKeHHd omajla, H H3MeHs-
eTcsl B UIMPOKHX Inpelenax (KpaliHHe 3HaueHHs .1Js DPa3JHYHBIX
THIIOB 3KOCHCTEM pa3JiHyaloTcs 0oJiee ueM Ha TpH NMOPSAIAKA).

B xauyecTBe HHTErpaJfbHOrQ moKas3aTens ()yHKUHOHHDOBAHHS moO-
NyJAsuufi mpeAsoXeHO HCNOJb30BaTh YHCTYI0 KPAaTHOCTh MPHPOCTA
yHcJaeHHOCTH 3a rox (Bouabuiakos u ap., 1987; Cannikos, 1988 a, 6).
[lo MbIcaH aBTOpOB, 3TOT NMOKa3aTe/b HaHOOJee MpHEMEM ...C TOY-
KH 3pEHHS BO3MOXKHOCTH 3KCIIepPHMEHTAJbHOrO ONpeleseHHs, yieTa
HHTErpaJbHOrO BJHSHHS BCeX BO3MOXHBIX (DAKTOpOB, 06BEKTHBHO-
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CTH OUEHKH COCTOSHHs mnonyJsuuu» (Boaswakos u 4Ap., 1987,
c. 48). CHHXeHHe mOKasaTesJsl HHXe eCTeCTBeHHHX GJayKTyauui
paccMaTpHBaeTcss Kak rpaHHLa nepexola B HEHODMaJjbHOe CO-
CTOSIHHeE,

A. C. AnekceeBrlM ¢ coaBropamu (1986) npeasnoxken MeToxn
pacuera npeesbHOIO BPEMEHH XKH3HH JPeBOCTOS, KOTOpOe MOXKeT
paccMaTpHBATLCSl Kak HHTerpaJibHBI MOKa3aTelb €ro COCTOSHHSA.
Meton ocHOBaH Ha aHaJH3e MATPHIB BePOATHOCTeHl I€PEX0]0B
MEXJy KaTeropHsMH CAHHTApHOro COCTOSIHHA (aHAJOTHYHO H3BECT-
HOH Matpuue Jlecan). OnHaKo nas peaslH3alliu INPOLEAYypH pac-
yera Tpebyercss 3HaThb paclpefieleHHe [epeBbeB MO KAaTErOpHAM
COCTOsIHMS, IO KpaHHeH Mepe, B JBa MOMEHTa BPeMeHH. 3To cylle-
CTBEHHO CcyXaer 06J1acThb NPHJOXHMOCTH IaHHOro MeToda, [lpyroe
OTpaHHYeHHe CBA3aHO C JONYIEHHEM, UTO B JPEBOCTOE OTCYTCTBYIOT
NONOJIHEHHE. epeBbeB H HX BHOBITHe, CJe0BATENbHO, METOJ MO-
KeT OBIThb HCNOJb30BaH TOJNBKO AJsl MePEeXOAHHBIX COCTOAHHN (OBICT-
pBIX TIpoOlleccOB TpaHchopMaluH).

PaccMoTpennble ycl0BHHe mapaMeTpbl 06/1a4al0T HEOCNOPHMBEIM
[IpPEeHMYLIECTBOM — HHTErpaJbHOCTbIO. TeM caMbiM OHM B KOMHOakT-
HOll (dopMe XapaKTepH3yIOT BaxHeMHllHe NMPOLECCH B 3KOCHCTEMAaX..
Ho oHM A0JKHBI NPHMEHATbCS € ONpelleleHHOH [0Jefi OCTOPOXKHO-
CTH, NOCKOJBbKY MOTYT HMeTb OOQJibluyi0 CTATHCTHYECKYIO OLIHOKY,
yeM COCTaBJSIOIHe HX [TOKa3aTeJsH, )

YciaoBHbie GYHKLHOHANDI

AHa/HTHYECKHMH HHAEKCAMH — YCJOBHEIMH (DYHKUHOHAJaMH —
MOTYT CJYXKHTb MHOTOYHCJE€HHBle [10KAa3aTesH, LIMPOKO NpeACTaB-
JeHHHE B apceHaJlle KOJHUYECTBEHHOH 3KOJOIHH. DTO HHAEKCH pas-
HOOOpa3Hsi, BHIPAaBHEHHOCTH, OOHJIHS, CXOJACTBA, NMPOCTPaHCTBEHHOMH
HeoAHOpOAHOCTH H T. A. (CHeTkoB, BaBuaun, 1977). Ux aHaaus He'
BXOAMT B HallM 3ajauH, teM GoJiee 4TO ecTh HOJAPOOHBIe 0630pH!
Ha 31y TeMy ([lecenko, 1982). Mu orpaHHuYuMcsi JHIIL HECKOJb-
KHUMH 3aMeyaHHSIMH, KacCalOUIUMHCs HCHOJIb30BaHHs MWHIEKCOB B
paborax 6HOMHAMKALMOHHOIO NJaHa.

Uame ApYyrHx HaXOAST NpHMEHeHHe HHIEKCH pa3HooGpasus H
CTPYKTYpH coo61lecTB, SBJAsA0OIHecss (GyHKIHOHajaMH (He obs3a-
TeJbHO B BHJE CPEAHHX) OTHOCHTEJbHBIX OGHJIHH BHIOB JHOO APY-
THX TaKCOHOMHYeCKHX eAWHHL. Hanbosee noOnyJasipHbH H3 HHX
uajgekc CHMNcoHa H HH¢popMmauuoHHas Mepa llleHHoHa, a TakKike
OCHOBaHHble HA HHX Mepbl BHIPaBHEHHOCTH KOJAJeKUHH. HHuexch
pa3Hoo6pa3Hs HCHOJB3YIOTCS Jaxe B CHCTeMe TrOCyJapCTBEHHOIO
KOHTPOJISl 338 COCTOSIHHEM OKpYyaiollleil cCpelibl B psilie CTpaH, B TOM:
yHcse H y Hac (AGakymos, 1977).

OzxHaKo BceM 3THM IIOKa3aTedsiM BPSi JH MOXKHO NPHAABaTh
CTOJb GOJIbLIOE 3HAUEHHE, IIOCKOJbKY BONPOC O AOCTOBEPHOCTH pas-
JIMUHI HHJEKCOB, DACCYMTAHHHIX AJs pasHbIX coo6llecTB, MPAaKTH-
4ecKH Bceraa ocraeTcs HepeuwleHHnM. Kak ormeuaer A, I1. Jlesnw
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{(1980) mo mMoBOAY pPaHTOBBIX pacHpelesNeHHH; NMOPOXKAAWIUINX HH-
JleKCHl pa3Hoo0pasusl, «OCHOBHOH METOJHYECKH{i BONPOC — KaKoBa
TOYHOCTb OLEHOK mapaMeTpoB... IIpHueM TOYHOCTL B 3TOM BOIPO-
ce —He MaTeMaTHUYeCKHH CHOOH3M, a CKOpee 3allHTa 3/JpaBoro
:cMBIcJIa nepen oflieHay4yHOH ¢eTHIIH3auUeH uucaa. BeccMblciieHHO
FOBODHTb 00 U3MEHEHMAX DAHTOBHIX paclnpelesleHHHi, eCJH He H3Be-
‘CTHO, BBIXOJSAT JIH 3TH H3MeHeHHS 3a I'DAHHIB TOYHOCTH, C KaKOH
HccJe0BAaTeJI0 H3BEeCTHO pacnpefeseHHe» (c. 57—58). Bcee cka-
3aHHOe cHpaBelJIHBO- U AJA HHAEKCOB DPa3HoO6pa3us, He CBA3aH-
HBIX C DAHrOBBIMH pacnpeleseHHAMH. Jlas ‘6OJNbLIMHCTBA H3 HHX
He H3BeCTHbl HH (POPMYyJBl CTATHCTHUECKHX OLIMGOK, HH 3aKOHH
pacnpefeseHHii, 6e3 uero Henb3si KODPEKTHO OCYLIECTBJATL NPO-
BepKYy CTaTHCTHUYECKHX THIIOTe3,

B pomoJsiHeHHe K CKa3aHHOMY HeCKOJbKO cJioB 0 Mepe LlleHHOHA.
Tlocne wnupopmaununonsoro 6yma 50—60-x rogos H TNOCAEIOBAB-
LIEr0 32 HHM HH(POPMAIHOHHOIO «BTOPKEHHSA» B 3KOJOTHIO HCIIOJb-
30BaHHe 3TOT0 HHJEKCAa CTaJo oueHb MOAHBIM. Ecan B paborte, cBfi-
3aHHOH ¢ H3ydyeHHeM coo0iiecTB, HeT uHAekca llleHHoHa, 3TO pac-
UEeHHBAETCA NOYTH KakK TPH3HaK AypHOro toHa. K TOMy ke HesiIBHO
noApasyMeBaeTCs, 4TO JaHHBI TOKa3aTelb, H3MepSIOUIHA HHGPOD-
MalHio B CHCTeMe,— YJAOOHHH, yHHBEpPCaJbHBII H He3aMeHHUMBIH
HHCTpYMeHT. MBI He CTaBHM ILleJbi0 MOAPOGHO aHAJH3HDOBATH €ro
cBofictBa. OTMeTHM JHILIb, YTO MHeHHe 06 0coOOH pOJH HHAEKCa
IITenHoHa Kak H3MepHTeNs 3KOCHCTeMHOH HH(popMauuu B 6OJBLIHH-
CTBe C/ydaeB sBACTCS MHPOM. DJleMeHTapHOe Pa3fokeHHe B PAL
‘Teliniopa Aaet cjeAyIOLHHA pe3yabTaT:

—Zpilnpi=1nS—?CV2—|—é;—AsCV3— (3)

TAe p; — A0JS {-To BHAA; S — KoaHuecTBo BHAOB, CV u As — K03~
(HLIHeHTH BapHaUHH (B J0JAX €IHHHLB) H aCHMMETPHH aGCoJIOT-
HEIX 3HAUEeHHH YHCJAEHHOCTH BHA0B. [TOCKOJBbKY TpeTHH uJieH pas-
JIOXKEHHS YMEeHbLIAeTCs NPH yBeJHUEHHH S, HM MOXHO npeHeOpeub,
Urak, unpekc llleHHona ectb Bcero Jaump (yHKUHS oT obuiero
9HCcIa BHAOB B COO0lecTBe M HX BHIDABHEHHOCTH 1m0 OOHJHIO.
Ortky/aa e 31ecb BO3bMeTcsl HHPOPMALLHA?

HefictButeasuo, ¢opmyna llleHHoHa B HEKOTOpOM CMBbICcjie YHH-
KaJibHa 1O CBOHM CBOHCTBaM: 3TO e[IHHCTBeHHas (YHKIHSA, KOTOpad
YAOBJETBOPSIeT COBOKYNHOCTH Tpe6OBaHHii K H3MepHTeNw HHGOp-
manun (fArmom A. M., draom U. M., 1973). Ho xoppekTHOCTL ee
HCNONb30BAHUA LEJHKOM oNpejensieTcsi KODPEKTHOCTBIO €e cojep-
JKaTeJpHOH HHTEpIpeTallyH, a OHA BO3MOXHA JHIUIb B BeCbMa y3KOH
obaactu (Tof, ansi KOTOpOH, coGcTBeHHO, u Oblia TNpeiJoxeHa
Mepa lllenHOoHAa) — aHasH3e mepedaud COOGLIEHHH MO JHHHAM CBS-
34, TEOPHH KOJOB M T. A. B skosorun npuMeneHue ¢opmyasl LleH-
HOHa He Ao06aBiseT HHUETO HOBOTO IO CPaBHEHHIO C TpPaJHIHOH-
HBIMH NOKa3aTelsIMH (YHCJIOM BHJIOB H BHIDABHEHHOCTLIO), HMEIO-
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LIKMH, OIHAKO, B OTJHYHE OT Hee YeTKYI0 HHTePIpPETALHIO.
Cre10BaTeNbHO, HE3aYeM YMHOXKAThb CYLIHOCTH €3 HeOOXOAMMOCTH.

Kpome TeopeTHuecKHX BO3pa€HHH NPOTHB HCIIOJIb30BAHHS HH-
nexca llleHHOHa B 3KOJIOTHH €CTh U .JPYyrHe AOBOAH. Tak, NoKasaHo
(Wu, 1982), uTo BesIMUHHA HHHAEKCa CYIeCTBEHHO 3aBHCHT OT Apo6-
HOCTH TaKCOHOMHYECKHMX eJHHHI, NO KOTODBHIM OH DacCCUHTBHIBaeTCH,.

Haubonee caaGoe MecTo HHAEKCOB pa3HOOOpa3usi U CXOJNHBIX
C HHMH IIOKa3areJsell — HeONpeAeJeHHOCT, HMX HHTepHpeTauuu B
TepMHHAX KayecTBa cpeibl. B pycJie XOJHCTHUECKOrO HampaBJeHHs
B 3KO.IOTHH UM MNPHAABAJCS CMBICJ «3KOJOTHUECKOI'O I'pajyCHHKa»
(PenopoB u ap., 1982). OaHako «TpajyCHHK» I3TOT HECKOJBKO
CTPaHHBIH, €CJH He CKa3aTb yllepOHBIH. OH H3MepsieT HeuTo CO-
BEDIIEHHO OTBJICUEHHOE, CTPOro TOBOPs, ‘He HMewllee MNPSIMOTo
OTHOUIEHUs] K KauyecTBY cpefbl. I[IpH 3TOM OKa3blBaercs, 4TO «310-
pOBOM» 3KOCHCTEMe MOTYT COOTBETCTBOBATH pa3Hhle «TeMIlepaTyph»
H B TO XKe BpeMs OJHa <«TeMIlepaTypa» MOXeT HaJH4ecTBOBAThL Y
COBeplIEHHO PAa3JIHYHBIX C TOYKH 3pEeHHs KauecTBa COCTOSAHHUA. [IpH-
MepHl 3TOr0 MHOTOYHCJeHHH. JlyMaeTcsi, HH OAMH Bpau He cTaJj Ol
110/1b30BaTbCSl NOAOGHHM NpHGOPOM [Jisi IIOCTAHOBKH JHarHosa
6osbHOMY.

Hcxons M3 cKa3aHHOrO MBI CYHTaeM, UYTO HHIEKCHl — YCJIOB-
Hble (PpyHKOHOHAAbLI B OOJBIIHHCTBE CJydYyaeB HeaJeKBATHHI LleasiM
3KOJIOTHYECKOr0 HOpMHpOBaHHsA. DoJee Toro, B CHiy cBOeii MarTe-
MaTHYECKOH IICeBIOTOYHOCTH OHM TOJbKO 3alyTHIBAIOT JA€JO0, a HH-
KaK He cHoco6CTBYIOT 3(peKTHBHOH KOMMYHHKalWH MeXAy TO-
CTaBUIHKaMH H NOTpebHTEeAAMH HH(POPMALHH O KauecTBe COCTOSHHH
3IKOCHCTEM. '

PYHKUMH KeJJATeNbHOCTH

YacTh aHalMHTHUECKHX HHJAeKcoB OasHpyercs Ha Tak Ha3biBae-
MBIX QYHKUHAX KeJaaTeJbHOCTH (Apnep u np., 1976; ®enopos u ap.,
1982), KoTOpBHle CHHMAIOT OTMEYEHHYI0 TPYAHOCTb B HHTEPIpETAllHH
3HaueHuH, DTU GyHkuHH (o6biuHO 0G03HauawTcs 6YkBoH d oT ¢p.
desirable — xenare/bHbIH) NpelcTaBJAIOT coGof COco6 mepeBoAa
HaTypaJbHbIX 3HAaueHHHA B eAHHYIO He3pasMepHyl0 UHCJOBYIO IIKAJdy
¢ (uKcHpoBaHHBIMH rpaHunaMH, [Ipy 3ToM NOJADHBle 3HayeHHS
¢yskuuH (nHanpuMep 0 u 1, 0 1'100,'1 u 10 ¥ T. A.) COOTBETCTBYIOT
rpajlalHsM «IIJIOXO» — «XOPOLIO», a NPOMEXKYTOUHble TaKkKe MOTYT
OBbITb MHTEPNPETHPOBZHH B AAHHBIX T€PMHHax (Mo MPHHUHMNY «4YeM
6JHKe 3HaUYeHHe K BepXHell rpaHHle, TeM Jayuiley). Heo6x0AHMOCTDb
BBeJeHHs (YHKUHH KeaaTeJbHOCTH ompejessieTcs pas3JHYHON pas-
MEDHOCTBIO IIeDEMEHHBIX, BXOAAIIHX B HHAEKC, YTO He HNO3BOJISIET
yCpeAHATh HX HeNocpeAcTBeHHO, [lepeBon ke B elAMHYW IJs BCeX
YHCJOBYIO IIKaJy CHHMaeT 3TO 3aTPyAHeHHe H Jaer BO3MOXHOCTb
06beIHHATL B €IHHEI MOKa3aTeJb CaMble pasJHuYHble mapaMeTpPHI.
KonkperHhle cmoco6bl peasusaluid (QYHKUHHA XKeJlaTeNbHOCTH MOTYT
OBITh BecbMa pa3HOOGpasHHI,
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dKkcnepTHble PYHKUHH KeJATEAbHOCTH

B naunGosee mpocToM ciyduae COOTBETCTBHE MEXAY HATypa bHb-
MH IOKa3aTeJsIMH H yHcJIaMH B ‘6e3pa3sMepHON likase 3aaeTcs
KCIEPTHHEIM MYTEM.

B rumpo6uoJIOTHH 111 OUEHKH CTeNeHH 3arpsi3HeHHHi BOJIHOH
Ccpelbl OPraHHKOH CYLIeCTBYIOT pa3HUHEIE «CHCTEMB CampOGHOCTHY
(Xennaysa, 1977). Ilepsas us uux (Koaksutna — MapccoHa) Guia.
npeisioxeHa ellle B HayaJe Beka, CeHiac H3BECTHH MHOTOYHCJEH-
HBHEe BapHaHTH M MoAndHKauuu cucrem canpobrHocru (Ilantae —
Bykka, Cnaneueka, Barana6u u Ap.). Bce onm moctpoenn Ha oc-
HOBe HaOJI0JeHHH 3a OYepeJHOCThIO HCUE3HOBEHHsI MM MOSBJIEHHST
Tpynn OpPraHH3MOB NPH YBeJIHYEHHH 3arpsi3HEHHs, YTo MNO3BOJSET
PaHXHUPOBATh BHABI N0 HX YYBCTBUTEJbHOCTH, OOOOLIEHHHH NOKa-
3aTesNb HaXONHTCS, HalmpHMep, cJaelylouiuM o6pa3oM (B cHCTeMe:
[Tantne — Bykka):

Esihi’ (4)‘
Zhy
rae S; — 6aaa canpo6GHOCTH i(-Iro BHAA; ii; — 6ass oGHIHs 3TOTO BHA..

Ha ana/oruyHBIX NHOCHJKax O0asHpPYIOTcA HHAEKCH B JHXeHO-
HHAHKanud, Hanbosee pacnpocTpaHeHB HHAEKC YHCTOTH aTMOCHEphE
He Cnysepa-Jle Bnana u HHAeKc mnoJeoToJepaHTHOCTH Tpacca.
(Maprtun, 1984). Ilocanennu#i, Hanpumep, no ¢HopMe aHaJOTHUEH
unjgekcy Ilantne — DBykka, a BMecTO OI€HKH CanpoGHOCTH BHAa
HcnoJsp3yercss 6aji N0Je0TONepaHTHOCTH.

BapuaHtoM canpOoGHO# CHCTEMBI SIBAsIeTCS H3BECTHHIH OHOTHue-
ckuil uugekc ©. Bynusucca (1977), npeacrapiswomuil co6oil 6aalb-
HYI0 OLIEHKY YHCTOTH BOAB (CaMOH 4YHCTOH BOJe COOTBETCTBYET
10 6annos, camoil rpsisHoNi — 1). MIHOeKe OCHOBBIBaeTCs Ha HaJH-
YHH W YHCJe BHUAOB WHAMKATOPHHEIX TPYNm; CaMmMo ONpelesenye 3Ha-
yeHHH OCylLlecTBJAETCS ¢ NMOMOLUb0 TabJamnubl. PacnpocTpaHeHH H
IpYyrue BapHaHTHl KCIIePTHHIX CHCTEM, aHaJOrHYHble HHJIekcy By-
auBHcca (Xeanmayaa, 1977).

B ruapo6HOJIOrHH PaCNpOCTPaHEHH TaKXe pas3/H4YHbBle TaKCOHO-
MHYECKHe HHAEKCHl — OTHOMIEHHS YHCJEHHOCTH HJIH GHOMACCH He-
KOTOpPHX HHJIUKATOPHBIX TaKCOHOB, HampuMep, HCOOAB3YIOTCS
OTHOLIeHHe GHOMAacCH HACeKOMHIX K OHOMacce oJuroxer (HHAEKC
Kunra — boasa), oTHOlIeHHe YHCJAEHHOCTH OJIUrOXer K oOllel yuc-
JIEHHOCTH OpPraHH3MOB GeHroca. (uHJekc ['yanafitra — Yuries), co-
OTHOLUEHHS pa3JHYHEIX OTPSA0B Hematon u T. A. (Buubepr u Ip.,
1977). HHorna mnpeanararpTcsi He OTHOWIEHHs, a 60Jliee CJOXKHbIE
¢yHgnuu. IlpuMepoM MOXKeT CJAYXHTb XHDOHOMUJHHIH HHIEKC
E. B. BanymwxkuHo#t (Bunbepr u ap., 1977).

(a1+10)+0,5 (@a+10)
, (5)
a4 10
raie «j, Og, O3 — AOJH TpeX TMOACEMEHCTB B 0O6liefl YHCJIEHHOCTH
cemeiicrBa Chironomidae.
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OKcInepTHHIMH (PYHKIHSAMH KeJaTeJbHOCTH SIBJAAIOTCS LIHPOKO
HCIOoJb3yeMble B 3KOJIOTHH pacTeHHH GaJsbHble OLlEHKH BHTAJHTETa
(xxu3HeHHocTH) (Pa6otHos, 1983). TakoBml ke M 0OLIENPUHATHE
-GasJibHEIE OLIEHKH CAHHTADHOTO COCTOSIHHMSI JepPeBbeB, HCHOJb3ye-
MHle B CAHHTAapHOM HaAa3ope JiecoB (CaHHTapHBIE NpaBHaa..., 1970),
Jubo GajsibHble WIKAJB, cO3JaBaeMble AJs CIellHaJbHBIX [eJei,
HanpHMep [Jisi JHAarHOCTHKH TEXHOTEHHHIX HapyIIeHHH ApeBOCTOs
(Apmaun u ap., 1991; Nilsson, Duinker, 1987, uut. mo: Anekcees,
1990). AnHanoruyHyio poJib MOXKeT BHUIIOJNHATL KJiacc '60HHTETA Ha-
caxnaenus (Wentzel, 1971, uur. mo: Kapnenko, 1981). Bo Bcex
CJAy4yasix OoNpefesleHHOMYy HAa6opy NpPH3HAKOB CTAaBUTCS- B COOTBET-
<TBHe 6ani, T. e. 4HcJ0OBasg HIKaJa (YHKLUHH KeJaTeJbHOCTH, B
JaHHOM cJyuae — NOPAJKOBAasI.

Ha ocHOBe mnoJiyueHHBIX YaCTHBIX XKe€JNaTeNbHOCTEH MOXKeTr CO3-
JlaBaTbCsl ycpeJAHeHHBIH mokasartesdb, Tak, B. B. Byrposckuii ¢ co-
aBtopaMHu (1986) mpenJsaraioT HCIONb30BaTh B KaY€CTBE NIOKa3aTess
JKH3HEeHHOCTH (HTOLEHO3a CpejHee apH(PMeTHUECKOe KH3HEHHOCTH
KaxJOro BuAa (XH3HEHHOCTb BbIpaxkaetrcsl B uHcaax ot 0 jgo 1, uto
JOCTHraeTcsi HOpMHpOBaHHeM Bcex 6aJjljIOB K MakKCHMaJbHOMY),

B. A. Anekcees (1990) mpeanaraer pacCuuTHIBaTh O60OLIEHHBIH
TIOKa3aTesb [OBPEXAEHHOCTH APEBOCTOSA 1O GopMyile

D=30V2+ 60V 3+95V 4100 Vs
V ’

(6)

tae V,, Vs, Vi, Vs—o6beM [peBeCHHB pAa3JHYHBIX KaTeropHi
CAHUTAaPHOTO COCTOSIHMSL (COOTBETCTBEHHO OcaalJieHHBIX, CHJbHO
NOBPEXKAEHHBIX, YCHIXAIOWMUX U cyxoctos); V -— obuuii-3anac Ape-
BeCHHBl. Bennunna noKasaTesas HHTEPHPETHPYeTCH CJEAYIOMIHM
o6pasom: g0 20 % — npesoctoii 310poBHf, or 20 mo 50 Y% — mo-
BpexJenHn#, or 50 g0 80 % — cHJbHO NOBpeXAEHHBIH, CBHIIE
80 % — paspywennniit. I[lokazatenp D npeiactaBaser cobofi cpel-
HeB3BelleHHY0 apuMeTHuecKylo O6anjop NOBpexJeHHOCTH. AHa-
JIOTHYHBIM 06pa30M BBOJHTCA H 0000IUeHHHH IOKasaTelb XKH3HEH-
HOTO COCTOSIHHSI JIPEBOCTOS:

[= 100V1+70V‘2/+40V3+5V4 , (7)

tae V, — 06peM [peBeCHHBI 3[J0POBbIX [ePEBLEB.
Jlpyrofi BapHaHT HHTErpajbHOro IOKa3aTejas — IIPeAJIOKEHHBIH
A. . Kapnenko (1981) «uHIeKC COCTOSIHHSI» JPeBOCTOS:

ne= 22, @®)

rze ¢; — HOMep KaTeropHH caHHTapHoro cocrosinusa (i =1, 2, ..., 6);
n; —4uca0 AepeBbeB i-i Kateropud., Oramuus MC or L u D onpe-
HEeJSIIOTCA HCIIOJNb30BAHHEM pa3Hbix BeCOBHx (pyHKUHH, OueBHIHO,
YTO NpHMeHeHHe BCeX TpPeX HHAEKCOB AACT CXOJHBle Pe3YJbTaTHI.
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O6 3KkchHepTHBIX (YHKUHAX KeNaTeJbHOCTH HeOOXOJHMO OTMe-
THTb cJefylolllee, XOTSi OHH H3MEPSIOT COCTOSIHHE 3KOCHCTEM B CJ1a-
ObIX KOJIHYECTBEHHBIX HIKaJaX, MOJyyaeMble ¢ HX MOMOIIbIO Pe3\Jb-
TaThl MOTYT aJeKBaTHO OTpaxaTb MAeHCTBHTEJbHOCTb, [IpHuHHa
3TOrO0 B TOM, YTO OHH Ga3HPYIOTCH Ha OMbITe 3KCIEPTOB, reHepaJsiH-
3ylolleM MHOTHe Dpa3HOHampaBJieHHhie mnpouecchl. [IpH 3ToM 3Ha-
YHTEeJbHO TOYHee H3MepAITCs TaKHe MaJjodopMajin3yeMule —
«HeBewlecTBeHHble» (Alberti, Parker, 1991) u uHcTpyMeHTaJabHO
¢ TPYAOM H3MepHMble NPH3HAKH, KaK «CTENEHb NMOPAaXEeHHS», «IpH-
FOAHOCTb MeCTOOGHTaHHs» M T. J. [To3TOMYy MBI CYHTaeM, 4YTO 3KC-
NepTHHe (GYHKUHH »KejaTeJbHOCTH MOryt OHTh 3(deKTHBHO HC-
NOJIb30BaHEl B 3KOJIOrHUECKOM HOPMHPOBAHHH,

MpocThle aHanHTHYECKHE QYHKUHH
KeNaTelbHOCTH

OnHo u3 HanboJee MpOCTHIX Npeo6pa3oBaHHil HATypaJbHBIX 3Ha-
YeHHH MapaMeTPOB B UYHCJOBYI0 wKaay [0; 1] — GyHKuHA XKena-
TEJBHOCTH CJIeYIOIero BHAA:

Vi .
Vi = max [;] ®)
Jaubo
i =2 (9a)
Yaranon

rie y; —npeoGpa3oBaHHOe 3HAYeHHe Yi; Yoramon — 3HaueHHe y,
NpHHUMaeMOe B KauecTBe 3TajioHa (¢oHa, koHTposs). Ilpu stoMm
neppasi ¢opMyJa —4acTHH cJayyaili BTOPOH, MOCKOJIbKY BEpXHHI
JIHMHT BBIOOpKH B paccMaTpPHBaeMOM KOHTEKCTe — 3TO OLleHKa 3Ta-
JIOHHOTO 3HaueHHsA. DYHKUHS XKeJaTeJbHOCTH Yy  TPHHHMaer 3Ha-
YyeHHs] OT HYyJs (KOrla HaTypaJbHOe 3HaueHHe IapaMeTpa PaBHO
HyJI0) A0 elHHHUB (KOrga HaTypaJbHOe 3HaueHHe mapaMeTp&
pPaBHO 3TaJIOHHOMY HJH MaKCHMaJabHOMY). BBHAY cBOeii mpoCTOTHI
ujess Takoro poia mnpeo6pa3oBaHHi yiKe MHOTHe roibl BHTAeT B
Bo3Ayxe. Pe3yJbTar 3TOr0 — AOBOJBHO YacTOe «IIEPEOTKPHITHE»
paHHOA (pYHKUHH KeJNaTeJbHOCTH (NpH 3TOM HHOrAa c NpeTeH3Hel
Ha npuopurer). M cefiuac yxe BecbMa 3aTpyAHHTEJbHO Kak YKa-
3aTh HCTHHHOrO NEepBOOTKPHIBATENS, TAaK H JaTb CKOJbKO-HHOYIb
NOJHbIA 0630D HCNOJNb30BAHHA AAHHOH (YHKIHH.

Ykaszanune ¢opmyan (9) u (9a) —uacTHHi cayuaii ciaelyio-
ulero npeo6pa3oOBaHHsl, ABJSIOLIErOCs paclIHpeHHeM 1Js CHTYyallHH,.
KOTJa MHHHMaJIbHbEle 3HaYeHHs He paBHH HYJIO:

) y; — min [y;]
Vi = ‘ (10

max [y;] — min [v;]’
F) H
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Ota dopMysa OoueHb UIHPOKO HCNOJb3YETCH B MAaTeMaTHKe H KOJH-
YyeCcTBEHHOH 3KoJOrHH. B uacTHocTH, oHa npuMensinace HO. A. Ile-
cenko (1982) npu KOHCTPYHPOBAaHHM Pas’NHYHBIX HHIEKCOB CTPYK-
Typol koaaekiui, E. C. CmupHOBEM (1969) B TakCOHOMHYECKOM
anaause, P. Koasennom u [I. ®araamoit (Colwell, Futuyma, 1971)
TpH aHajJu3e UIMPHHH H TePEeKPBIBAHHA HKOJOrHYECKHX HHII,
A. M. Hopsuuem u H. B. Typkcenom (1986) npu wwKaIHPOBaHHH
OTKJHKOB B MCHXOJOTHYECKHX HCCJeJOBAHHUAX H MHOTHMH ADYTHMH
aBropaMd. CXOAHble MO CMEICJY NOKa3aTeJH HCIOAB3YIOTCA B KO-
JiHuecTBeHHOH reo6oraHuke (BacuneBuu, 1969). IlpuunHa mnomy-
JIADHOCTH JaHHOH (YHKUHH, KPOMe Bcero mnpouero,—s yaob6HoOH
¢dopMe npenCTaBIEHHS NEeDPEeMeHHHX, AeNaloUIHX HX JerKko HHTep-
IpeTHPYEeMBIMH.

CooTHeceHHe BeJIHUMHH C MAKCHMYMOM (HJIH 3TaJI0HOM) BXOAHT
B MeToA bBarteas —oiHy H3 mnpoumelyp OLEHKH BO3IeHCTBHSA Ha
okpyxatomyw cpeny {(Bropxkenme.., 1983). Ilns ueneii KOJOTH-
YeCKOro HOpMHPOBaHHA HaubOJiee NOC/AeN0BATENbHO ¥ HAC B CTpaHe
3TOT cnocob ocyurectBiserca A. M. Crenanoseiv (1986, 1988, 1990,
1991 u pgp.). B nocneaHem cayuyae HeABHO MNpeAlioJaraercs, 4To
MaKCHMaJ/IbHble 3HaueHUs HalbJ/10faloTcssi B ycJo0BHAX ¢OHa (KOHT-
poJf), T. €. aBTOp He paccMarpHBaer, uTo 00Jiee KeJNaTENbHO —
HEOTJIHYHMOCTh COCTOSIHHSI OT (POHA HJH COCTOSIHHE C MaKCHMaJb-
HBIMH TIOKa3aTedsAMH POAYKIHH.

B napyrofi ¢YHKIHMH 3KeJATEJbHOCTH $SBHO YKa3blBaeTcs, YTO
HauboJiee 3KesaTeJbHA HEOTJHUYHMOCThL COCTOSIHHS OT KOHTPOJS,
a noBbIlUeHHe OOHJIHA TaK Ke HeKeJaTeJbHO, KaK H €ro CHHXKEHHe
(Caxapos, Habsaw, 19826). dta ¢yHKUHSA 3ajaeTcs CJAeLYIOIIHM
06pa3oM:

x—; npu N; < N,,
dy = ' (11)
~ oo, npu N; >N,,

rAe N; —4HCJIEHHOCTh B i-M BapHaHTe ONHTAa; N — YHCJEHHOCTb
B KOHTpOJe. 3/eCh NPEANOJaraeTcsi, 4yro YHCJIEHHOCTb B OIBITE
HHUKOTAa He NPEBBICHT YHCJEHHOCTb B KOHTpOJe 00Jlee yeM Ha JABa
nopsaika (B NPOTHBHOM cJayuae dy nepectaer OHThL (QYHKLUHeH xKe-
JIaTeJbHOCTH, TAK KakKk IPHHHMaeT OTpHLATe/JbHBle 3HAUEHHH).
OTMeTHM, YTO AHAJOTHYHYI0 (PYHKIHIO XKeJaTeIbHOCTH MOXKHO OBLIO
Obl 3amaTb H ApYruM, 6oJiee NMPOCTHIM clioco6oM (ONpH 3TOM OHa
HaXOJAHTC B HHTepBajde or ( Ao | npu JOGHX 3HaYeHHAX Napa-
MeTpOB):
Y npn Ny < Ny,
d= :/’h (12)
N_h npu N; > N,.

i
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Puc. 7. Tlpumep rpaduueckoro cnoco6a 3agaHAA MKAaJH XKe/1aTeJdbHOCTH.
X — MHOroneTHee cpellHee apHMeTHUECKOe, S — CTAaTHCTHUecKassh omuGka (Caxapom, 1982)

Puc. 8. ®yHKuHA KeaTedbHOCTH XapPHHITOHA.

Tlepepon 3Ha4eHHA NpPH3HAaKa B KOAMPOBaHHBIE OTKJAHKH OCYILeCTBJAEH IO YDaBHEHHIO y'=
=aotay; I —a=—21, a,=2; 2—a,=—5, a;=2; 3— a;=-3, a;=0,6; 4—a=—3, a=0,4

W3 apyrux npocTHX (YHKIHH KeJaTeNbHOCTH YKaXeM CcJeLylo-
mue. Ecan Han6onee xesnaTe/bHHM fNpH3HaeTcs HanGoJee Bepo-
AITHOe COCTOsIHHe (T. e. yallle BCEro BCTpevalolleecs), (QYHKHLHST
JKeJlaTeJbHOCTH MOXeT uMeTb cJegytoltuii sux (Caxapos, Habsaw,
1982a):

={ 2P, eciu P < 0,5, (13)

2(1 — P), eciu P>0,5,

raie P -— HakolJleHHAast BEePOSITHOCTb peaJH3alHH COOHTHA (H3Me-
usierca ot 0 mo 1).

Bau3ko K 3toMy u 3ajdaHHe (YHKIHH XXeJaTeJbHOCTH TpadH-
yeckHM cnocoGom (pHc. 7). Ilpu aTOM 3HaueHHe TpH3HaKa, paBHOe
MHOTOJIeTHeMY cpefiHeMy X, IPHHHMaeTcs 3a eAHHHIY; 3HaueHHe,
paBHoe X -4 25§ (rie s—cTaTHCTHYeCKas ouwM6Ka), MPHHHMAaeTCst
3a 0,8; X+4s5—3a 0,6 u 1. . (Caxapos, 1982). Hauunii cnoco6
3ajaHufA, Kak M NPeABAYIIHH, HMeeT BecbMa OrPaHHUYEHHYI0 06-
JlacTb NpHMeHeHHs, TaK Kak I[peinoJaraer HajJHype MHOTOJETHHX
JaHHBX, KpoMe TOro, KOppekTHOCTb 3afaHUsl (PYHKUHH KeJaTelb-
HOCTH LI€JHKOM OIpeleJsieTcss KOPPEKTHOCTBIO 3aJaHus 3TAJOHHOTO
nepuona HabaIOAeHHUH.

Bo3sMoxHa peanusanis ¢yHKIUH KeJIaTebHOCTH 3HAYHTENbHO
orpy6JIeHHEIM coco60M, HanpHUMep,

d={ 1, ecan Ymin < ¥ < Ymax» (14)
0, ecnt Y < Ymiq HIH ¥ > Vmaxs

TA€ Ymm, Ymax — MHHHMAJIbHEIE H MaKCHMaJjbHble KPHUTHUECKHe
3HaueHHA OTKJHKa y, BHIXOJ 3a TIpelesbl KOTOPHIX HexeJaTeseH
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{Annep u gp., 1976). Takoro poxa dyHuUHH HAXOAST HNPHMeHeHHe
B ONTHMH3ALHH TEeXHOJOTHYeCKHX NpOLeccOB, HO BPSA JH NpHEM-
JieMbl AJIS1 3KOJIOTHYECKOro HODMHPOBAHHs H3-3a HeONpelesJeHHOCTH
3aJaHHsl KPUTHYECKHX 3HAUeHHH.

Jpyrofi BapHaHT TEeXHOJIOTHUECKOH GYHKUHH KeJaTeJbHOCTH
3ajaercs caefylominM obpasom (ITen, Menuep, 1973):

1, ecin y>v*,
d= ao—l—al}’, €CNH Ymyn < ¥ < V¥, (15)
0, ecan Y < Ymin»

TAe Y* — MHUHHMaJlbHOE H3 JKeJaTeJbHBIX 3HaueHHil mapamerpa. Ko-
3(Q¢PUUHUEHTEl HAXOAATCS H3 PEIUeHHsS] CHCTEMbl ypaBHEHHH

{ Qy + &V min = 0,
ay F ay*=1.

€Cnoco6 3a1aHUs ¥* U Ymin CTOJIb 3KE HEOMPENENEeHEH M CyObeKTH-
BE€H, KaK H B npelblayllem moaxole. O6e paccMOTpeHHBle (YHK-
1IHH 3KeJaTeJbHOCTH OCHOBHIBAIOTCH Ha NpPeANOJIOXKEHMH, yTo OOHIY-
HO «TeXHOJIOTH MOTYyT 0e3 OCOGHIX TPYIHOCTEH NMepeuHcJaHTh Tpebo-
BaHHA, KOTOPHIM JOJI2KeH yJOBJIETBOPSIThH ONTHMH3HPYEMBIil mpoliecc,
T. . HasBaThb XOpOIUHe H IJOXHe 3HAUEHHS KaxJAOro M3 NapaMmer-
POB Y, a TaKXKe.. HX CPaBHHTEJbHYI0 Ba)XHOCTb NpH OlEHKe
pesynbTaToB npouecca B ueaom» (Ilen, Menuep, 1973, c. 83—84).
Bcero storo Hesb3st ckas3aTbh 00 3K0J0Tax.

PYyHKNHA XeJaTeAbHOCTU XapPHHIrTOHA

DTO OJlHAa H3 HAHOGOJee NMONYJSPHHIX B NMPHK/AAAHOH MaTeMaTHKe
¢Gyukuufi KenareabHoctH (pHc. 8), KOTOpas 3ajaercs cJjelyoulel

dopmyaoi:
d = exp (—exp{—y’}), (16)

rie y’ — kKoaupoBaHHOe 3HaueHHMe NpusHaka (Ilen, Menuep, 1973;
Annep u np., 1976). ta dyHKUHS HAXOAUT NPHUMeHeHHe H B 3IKO-
Jioruyeckux padorax (Kanawmuum u ap., [1991; Caxapos, Hibsau,
1982a; denopoB u Ap., 1982), B TOM uHCJe CBS3AHHHIX C HODMH-
posauueM (ITokapxkeBckuii, Taprius, 1990; Taphbius, Banarep, 1988;
Tapwius, IlokapxkeBckuii, 1991). PaccMorpuM ¢yHKUHIO XappHHT-
ToHa 60Jiee mMOAPOOHO, MOCKOJbKY CYHTAeTcs, UYTO 3TOT MeTOJX
«...0ueHb yIoGeH B 3KOJOTHYecKoM HopMmupoBaHuu» (Tapmius, Io-
‘KapxeBckuii, 1991, c. 261).

Hannasi ¢yHkuus Oblja NpeipsoxeHa AJdsi CONOCTaBJeHHUS ¢H-
3HYECKHX NMapaMeTPOB M NMCHXOJOTHYECKHX OTKJIHKOB M Oasupyercs
‘Ha OGLIMPHOM 3KCIIepHMEHTaJLHOM MarepHaJte. M3BecTHO, uTo NCH-
"XOJIOrHYECKasl OLieHKa KaKoro-JH6o pa3ipaxkHresss HeJHHeHHO CBA-
3aHa C BeJHYHHOH 3TOro pasnpaxurens (3akon Bebepa — Pexne-
‘pa). DTOT MPUHUHN peajn3yercsi B GYHKUHH XappHHITOHA: B obJa-
CTAX xKenaartenbHocTed, 6H3KHX K 0 H 1, ee «4yBCTBHTEILHOCTb»
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MeHbllle, 4yeM B cpeaHed 3o0He. PyHKuus o6jajaer TAKHMH 10J0-
JKHUTENbHBIMH CBOMCTBAMH, KaK HeNnpepblBHOCTb, MOHOTOHHOCTL U
TJ1aIKOCTb.

B kauecTBe apryMmenra B (QYHKUHH »KeJaTeJbHOCTH HCHOJB3Y-
I0TCA KOAHDOBAHHEIE 3HAueHHs, NPEACTaBJSIONINE COGOH MOJOXKHU-
TeJbHBlE€ HJIH OTpHUATEJbHBEE Lelble yHcaa, OT KOJIHYECTBA HHTEP-
BaJIOB, 3aJaBaeMbBIX KOJaMH, 3aBUCHT KPYTH3Ha HAaKJIOHA ¢(YHKUHH.
OO6BIYHO HCHOJB3YIOT 1IeCTh HHTEPBAJOB B CTOPOHY BO3PacTaHHSA
H 1IeCTb B CTOPOHY YyOHIBaHHA (AJas1 6oJiee KPyTO# KpHBOIi) Jau60
o TpH HHTepBata (Aas 6oJiee MOJOrof).

OyHkuusa XappHHITOHA HMeeT HECKOJbKO KPHTHUECKHX TOUEK,
YTO NO3BONSET 3aNAaBaTh TPaHHUUB NPaJalHil KEJAaTeNLHOCTH He
NPOH3BOJIBHHIM, a cTpOruM o6paszoM. Touku meperuba MMeOT OpJaH-
Hatel 0,8; 0,63; 0,37; 0,2, Ouu 3a7alT CTaHZApPTHHE OTMETKH Ha
LIKaJe XelaTelbHOCTH: «oueHb xopouo» (1,00—0,80), «xopomo»
(0,80—0,63), «ynoBnerBopurenpHo» (0,63—0,37), «mioxo» (0,37—
0,20), «ouenb naoxo» (0,20-—0,00)*,

Ha 3TOM «OTCyTCTBHE NpOM3BOJIa» NPH HCHOJb30BAHHH (YHK-
unH XappHHITOHA 3akaHuMBaercd. [locTpoeHHe IIKanbl XeJaaTelb-
HOCTH, T. €. 33aJaHHE COOTBETCTBHSI MEXAY KOAHPOBAaHHEIMH OTKJIH-
KaMH U HaTypaJbHBIMH 3HAaY€HUSAMH, OCYLIECTBJAAETCH YHCTO CyOb-
ektuBHO. Kak ormeuaror lO. I1. Aanep c¢ coaBropamu (1976), «mo-
CTpPO€HHe 3TOH IIKaJbl HalOMHHaeT urpy» (c. 38), a KOHKpeTHHe
pellleHHs] ONMpeAessiOTCS COOTHOIIEHHEM a3apPTHOCTH H OCTOPOXKHO-
CTH HCCNefoBaTels,

CooTBeTCTBHE MEXKJAY HATYpPaJbHBHIMH M KOJHMPOBAHHBIMH OTKJH-
KaMH MOxeT OBITh 3aflaHO KakK rpaduuyeckuM crnocoboM, Tak M aHa-
JHTHUYEeCKH. B nmepBoM ciayuae peasH3yeTcsi YHCTO SKCHEPTHHIH NyTh:
CTPOHTCH KPHBas, ee TOUKaM INeperufa cTaBsTCA B COOTBETCTBHE
HaTypaJbHHe 3HaueHHsa. OH Moxer OHITh ajeKBaTeH TOTAa, KOTAa
ecTb cneuHpHKauun 06beKTOB (YTO, HAlPUMEP, HMeeT MeCTO B On-
_THMH3aUHH TEeXHOJOTHYECKHX mnpoueccoB). OueBHAHO, YTO peaJtH-
3aUHd 3TOr0 NYTH B 3KOJOTHH B MOAABJAIOLIEM OOJBLUIHHCTBE CJY-
uyaeB HEBO3MOXKHA.

AHanHTHYeCcKOe 3aTaHHe COOTBETCTBHSI OCYIIECTBJSIETCS HCMOJIb-
30BaHHeM (pOPMYJbl NIepEeBOA A, HAIPUMED:

Vi =ay + a,¥; 17y
HJIH

¥, =a, + ay; + ay’, (17a)

rae Y; — KOJMpOBaHHOe, Y; — HaTypa/ibHOoe 3HaueHHs. [asi Haxox-
JenHsi Ko3hdHIHEHTOB TaKXe HeOOXOAHMMO YKa3aThb HayaJbHOE COOT-
BeTCTBHE MeXJy ¥’ M ¥ (B ABYX WIH Tpex Touykax). EciM Takoe co-

* HlHTepecHO, uTO B JanbHefillleM 3TH TPAHHUB TPajZaluid GHIIH NepeHeceHb
Ha JpyrHe GyHKUHH KeaareabHocTH (DPemopoB u ap., 1982), k KOTOPHIM OHH,
CTPOTO TOBOPS, HE HMEIOT HHKAKOTO OTHOLIEHHS.
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OTBETCTBHE 3aJ1aHO, KODPPHIMEHTH HAXOAATCH M3 pEleHHS CHCTEMRI
ypaBHEeHHH

{ In|lnd,| = — (a, -+ an),
In|Indy| = — (a, + & ¥2),
rae dy, ¥, M ds, ¥ — KOOPAMHATH NPOH3BOJBLHBLIX TOYeK, JeEXal[HX

Ha KpHBOH.

B. A. Kaaunun ¢ coarropamu (1991) npeasoxuau ciaeRyOIHH
cnoco6 ompeneseHus KoapdHUHEHTOB (GOpPMynanl HepeBoja. 3Haue-
Hulo y = 2,75 (npu atom xenateapHOcTb d = 0,63) cooTBercTBY-
eT cpelHee 3HaueHHe HATypaJbHOTO OTKJIHKA Y BHE 30HH BO3JeH-
cTBus; 3HaueHH y =2 (d = 0,37) —BeaHuHHA yi =+ to,, TIe
0y — CpelHeKBaJApaTHYeCKoe OTKJOHEHHe Ha KOHTPOJBLHOM y4acTke,
{ — HODMHpPOBAaHHOE OTKJOHeHHe (HO3BOJISET B3BElIMBATh pa3JIH4-
HEle N0Ka3aTesH: YeM NoKasaTe/lb BaxKHee, TeM { MeHblle). 3HAK
BLIGHpAETCS B COOTBETCTBHH C TEM, UTO KeJaTeJbHO — YMEHblleHHe
UM yBenuuyeHHe nokasaredsd. KoahduuueHTn HaxoadaTcs H3 pelle-
HHUfA caelylollefl cCHCTeMBl ypaBHeHHH:

a, + &y, == 2,75,
ay + &y (V£to,) =2,

0’75yk
toy
B03MOXKHBL H Apyrue cnocoGH HNOCTPOeHHs1 (POPMYJE mepeBo]a.
Ho Bce OHH Tak HJM HHaue CBSi3aHbl C YHCTO CYOBEKTHBHHIMH pe-
ieHHsiMH. IMEHHO 3TO CJYXKHT OCHOBHLIM apTyYMEHTOM HPOTHB HC-
NOJMb30BaHHA (QYHKUHH XappHHITOHA B 3KOJOIHYECKOM HOPMHPO-
BaHHH, XOTA OHa obJajaer pAJOM IOJE3HbIX CBOHCTB (CTaTHCTHUe-
ckas 3hdeKTHBHOCTb, UYBCTBHTENBHOCThb, CM. Axjsep u ap., 1976).
KpoMme ¢yHkuuH XappHHIOHa MOTYT HCHOJIb30BATbCH H ApPYTHE,
6sn3KkHe K Hefl MO CMEBICAY M CBOHCTBaM (YHKI[HH, HAaOpHMep cJe-
aylomero Bufa (ITen, MeHnuep, 1973):

d =exp (—(¥')"),

OTKyma g, = +0,75/to,, a, = 2,75+

rae
Y = 2Y — Ymax — Ymin , n>0. (18)

Ymax — Ymin

s BbHCIEHHS BeMMYHHBI 7 TaKXe TpeGyercs yKasaTb OJHY
NIPOH3BOJILHYIO TOUKY, JieXkKallylo Ha KPHUBOI:

_ Inln (1/d)) . (19)
Iny;

O6o6meHHas PYHKUHSA KeAATEeJAbHOCTH

QyHKUHSA KeTaTeNbHOCTH, PACCYHTAHHAS OJHHM H3 YKa3aHHBIX
cnoco6oB, npejcTaBJsieT cOGOH YaCTHHIH OTKJHMK KaKOro-iu6o mpH-
3Haka. [as olleHkHn o06061ieHHOro OTKJAHKa (T. €. 0GO0GIIeHHOMH
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YHKUHH 3KeJaTeJbHOCTH) OCYILECTBJSIOT MPOLENYPY YCPelHEHHS.
Ilpu 3TOM BO3MOXKHBI [ABa BapHaHTa yCpelHEHHS: B BHJe cpelHeH
apupvernueckoh H cpeiHeli reoMerpHueckoil. Kpome Toro, B Kax-
JOM BapHaHTe MOIYT HCIOJb30BAThCH KaK NPOCTHIE CpedHHe, Tak
H CpeJHeB3BellleHHEIe,

Tak, A. M. CrenaunoBbeiM (1986, 1988, 1990, 1991) npumensercs
npocrasi cpedHsass apHdMeTHUeCKasi HODMHDOBAaHHBIX K MaKCHMYMY
BeJHYHH (Ha3BaHHAasi HM <«HHTerpaJ/ibHbIM KO3(p(HUHEHTOM COXpaH-
HocTH Ouoreouenosza» — MUKC). HpyrumMu aBTOpaMH TPEAJONKEHO
'UCNIOJb30BATh CPENHIOI reoMeTpHueckywo (Amjep u np., 1976; Ca-
xapos, 1982; CaxapoB, Uabsau, 1982a,6; Penopos u Ap., 1982)
Ju60 cpelHeB3BelleHHywo reoMerpuueckyo (Ilen, Menuep, 1973;
Tlokapxepckuili, Tapuins, 1991):

KfN N

D= ]/ IT 4%, K=3 o, (20)

=1

Tle d; —dJacTHasi QyHKUHS XKeJNaTeJbHOCTH; (; — BeC (-T0 I10Ka3a-
Teas (0 < a; < 1); N — uHci0 nokasaTtesef.

OcraHoBHUMcsa 6o0Jee mogpo6HO Ha 3TOM acnekrte. IIpoueaypa
ycpenHeHHs — 3T0 HauboJee MOJHHIH BHJA CBepTHIBaHHS WHpopMa-
I[HH, TaK KaK BCE MHOXECTBO [1aDaMeTPOB 3KOCHCTEMbl 3aMeHseTcs
onHUM uHcJA0M., HecoMHeHHBle NMpeHMylecTBa NAaHHOH MpOLENYpPH
B TOM, YTO HHTePIPEeTHPOBATb H3MEHEHHE ONHOM BeJHUHMHBl 3HAuH-
‘TeJIBHO Jierye, ueM Habopa yHces, JTO CYIIECTBEHHO AJS JIMI, NpH-
HUMAIOLIHX pellleHHss B 00JacTH NPHPOJdONOJAb30BaHHA. Kak orMe-
yaer A. M. Crenanos (1991), oHHM «..B CHJIY CBO€H KOMIIETEHUHH
He B COCTOSIHHH BOCIPHHHMAThb H JaJjee HCIOJIb30BaTh B CBOed
NPaKTHYECKOH AeATeNbHOCTH NMyOJHKyeMble MHOTOYHCJIEHHbIE H pas-
HooOpa3Hble OGuoJorHYecKHe JAaHHbBle, HcnoabsoBanne xe HKC
CHHMAaeT 3Ty TPYAHOCTb...» (c. 63).

OaHako BaXKHO, YTOOH YNPOIIEHHE He NPHBOAHJO K HCKAMKEHHIO
uHbopMauun. OAHO H3 UEHTPAJIbHHX NOJOXKEHUH TEOPHH CpPEeJIHHX
3aKJIIOUAETCH B YTBEPIKJIEHHH, UTO CPEIHSAS — 3TO XapaKTepHCTHKA
ONHOPOJHOTO MAacCHBa, H ‘TOJBKO B TAKOM cJydyae OHa SBJSAETCS
00bEKTHBHEIM NapaMeTpoM ImpoueccoB, a He ¢bukuneii (xkuun,
1970; ITacxaBep, 1979). Ecnix Bce KOMIIOHEHTH 3KOCHCTEMBI INOJ
JleAcTBHeM aHaJu3upyeMoro akropa H3MeHSIOTCA OJHOHANpaB-
JIEHHO H CO CXOJHBIMH CKOPOCTSIMH, a OTJHYHS MeXAy HHUMH obyc-
JIOBJIEHB! JIHUIb HeCYleCTBEHHBIMH NMPHYHHAMH, TO HCNOJb3OBAHHE
yCpelHEeHHs BIOJIHE KOPPEKTHO H ONpPaBAaHHO. TOJBKO B 3TOM CJY-
yae o606ieHHass QYHKIHA KeJaTeJbHOCTH He HCKa)KaeT peasbHYIo
CHTYaLHI0O H OOBEKTHBHO XapaKTepH3yeT Ipoliecc TpaHCGhOpMalUH
3KOCHCTeMbl. Ho peasMCcTHYHH JH mOoAO6GHBIe momymieHHs? OueBHI-
HO, HeT. HacTo meficTBHe 3arps3HeHUs] MOXKeT BHI3bIBATh KaK yMeHb-
lIeHHe, TAK H yBeJHUYeHHe OOGHJHSA OTAEJNbHBIX KOMIIOHeHTOB, Ha-
NnpHuMep, a3oTcojepKaliiHe BHIOPOCH MOTYT CTHMYJHPOBATb CAampo-
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Puc. 9. HUanocrpaund K apryMeHTaM NPOTHPR HCMOJb3OBAHHA YCPELHSIOUHX HH-
JIEKCOB,

@ — cTaGHAbHOCTh HHJIEKCA YIPH Pe3KHX DAa3HOHaNpaBJieHHLHIX H3MEHeHHAX NepeMeHHEIX, 6 —
CTaCHJBHOCTh HHAEKCa NpPH DE3KOM H3MeHeHHH OAHOro mapamerpa (/) Ha ¢oHe CTaGHJIBbHO-
CTH OCTaJbHHIX (2, 3, 4)

¢buTHYIO MHKpOdJOpPY H Me3odayHy NOYBH IIPH OJHOBPEMEHHOM
NoAaBJE€HHH a30oTdHkcauHH. B 3TOM ciyuae o6o0OlieHHas kesa-
TeJbHOCTh OYyJeT OCTaBaThCcsl HEH3MEHHOH IpH pPE3KHX, HO pasHo-
HanpaBJeHHEIX H3MeHEeHHAX YacCTHHIX KeJaTeabHocTedl (pHC. 9a)*.

Ho naxe ecqin Bce KOMINOHEHTH H3MEHSIOTCS OAHOHANPAaBJIEHHO,
CKODPOCTH HX H3MeHeHHH MOryT pe3Ko pasjnuatbcsa. Tak, Xapak-
TepHOe BPEeMs H3MeHeHHH 3amaca MOJCTHJKH — rOJbl, NapaMeTpoB
OpTraHO-MHHepaJbHBIX TOPH3OHTOB TNOYBH — JECATKH H COTHH Je€T,
NPOEKTHBHOrO NOKPHITHA TPaBOCTOS — rOAH, oflllero 3amaca JApe-
BECHHHl — JeCATKH JieT H T. A. [Ipu NpocTOM yCpelHeHHH BCce KOM-
HOHEHTH MPH3HAIOTCS PABHO3HAYHEIMH IO BKJajly B 0000LIeHHYIO
¢yHkuHIO KejateabHocTH. [losToMy TpaHcopMauus mapaMmeTpa ¢
HeOOJbIIHM XapakTePHHIM BpeMeHeM H3MeHeHHs OyJeT MaJo OTpa-
JKaTbCsl B M3MeHeHHH O6OGlIeHHOH KeJaaTeJbHOCTH Ha (oHe cTa-
6UJBHOCTH TIlepeMeHHBIX ¢ OOJIbIUIHMH XapaKTepHHMH BpeMeHaMH
H3MeHeHH# (cM. pHC. 96), B TOM uHCJe H B CJAYyd4asix, KOrja TpaHc-
$hopMHpYIOLINACA apaMeTp — BaxXKHeHUIHH H e€ro U3MeHeHHs MOTyT
CBHJ€Te/IbCTBOBATh O Jerpajailid B XaJjbHeHlleM BCell 3KOCHCTEMBI.
Takum ofpa3oM, TpocTOe YcpelHeHHe (AKTHUECKH HTHODHpYeT
ONpHHUMN «cJjaboro 3BeHa» B 3KocHcTeMe. Ilpouenaypa mpocrtoro-
yCpelHeHHsl TaHT B cebe H JpYryl ONacHOCTb. EcaH pasjHuHbe
KOMINIOHEHTHl 6YAyT XapaKTepH30BATbCA PA3HBIM YHCJIOM CHJBHO
CKOppe/JHpOBAaHHLIX MOKa3aTeJell (HalpHMep, paCTHTEIbHOCTb — GHO-
Maccoll, IPOEKTHBHHIM TMOKPHITHEM, BLICOTOH TPaBOCTOSI, YHCJIOM BH-
JIOB, & MOJCTHJKA — TOJIbKO TOJILIHHOMN), TO 3TO NPHAAeT PA3JHUHBIM
KOMIOHeHTaM pasHble Beca. [IpHueM 3HaueHHe Oyler HMeTb He
3HaYHMOCTb KOMIIOHEHTOB, a KOJIHYeCTBo moOKasarejefl, CJjenoBa-
TeJbHO, BKJIOUEHHE JOMOJHHTEJbHEX NOKa3aTesefl HJIH HX HCKJIO-

* MMeBHO O TaKOA CHTYalHH HAET peub, KOTAA CTATHCTHKA CPaBHHBAIOT
C YeJIOBEKOM, OJIOBA KOTOPOTO HAaXOAHTCA B XOJIOAHJbHHKE, HOTH — B NEUKe, BO
«B CpeJHeM» OH uyBcTByeT ce6a HopmanpHo (Imacc, Crensn, 1976).
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YeHHe MOXeT CYLIeCTBEHHBIM 006pasoM H3MEHSTh BEJHYHHY 0606-
UleHHOH XeJaTeJbHOCTH, 4YTO JeJlaeT BO3MOXHBIM INPOH3BOJbHOE
MaHHIyJHpPOBaHHe e,

OnHHUM H3 myTefl yCTpaHEHHS 3TOTO HENOCTATKa MOMKeT OLITh
BBeJleHHe BeCOB [0 3HAYHMOCTH KOMIIOHEHTOB HJH HaJOXeHHe
-OrpaHHYEHHH HA YHCJO MOoKasaTeJed JAJs KaXJAOro KOMIOHEHTa
(T. e. ycraHOBJleHHe TNIpaBHJIa, YTO YHCJO MNOKaslartejefl IJsA KaxK-
JOT0 KOMIIOHEHTa MOJIKHO OBTh OJHHAaKOBHM). OmHaKo caMma mpo-
lelypa BbH6Opa BecOB upe3BHYafHO CJOXKHA, Majo dopMaaH3yeMa
H NO3TOMY TakKXe OTKDEIBaeT NMyTb AJS YHCTO CYG'BEKTHBHHIX pe-
1weHul. [1o 3Tof MpUYHHe NPH NPAaKTHYECKOM HCIOJNb30BaHHH 0006-
LleHHOH (YHKUHH XKeJaTeJbHOCTH Beca OOBLIYHO He BBOASTCH (HJH
NPHHHAMAIOTCS PAaBHBIMH, YTO aHAJOTHYHO), XOTHA B 0o6leli GopMye
aBTOopH uXx noapasyMenalor (Kaauunu u gp., 1991; Tapwna, Ilo-
‘KapakeBcku#i, 1991),

IlyTe orpaHHueHHs uucjaa nokasaresell JJs OJHOTO KOMIOHEHTA
peanudyercsi A. M, Cremanoseim (1988, 1990 u nap.): Kaxnbli
KOMIIOHEHT XapaKTepH3yeTcss HM TpeMsi nepeMeHHBIMH. OnHako
3TOT NOJAXOA TaKxke YA3BHM JJ8 KDHTHKH: JJis OJHOTO KOMIOHEHTa
HalTH TPH NOKa3aTessg AOBOJIBHO CJOXHO, YTO 3aCTaBJsieT HCIOJb-
30BaTh MAaJO3HAayHMble (BcIOMOraTe/bHEle JHOO NPOHU3BOAHBIE)
XapaKTepUCTHKH, 1J51 JpYroro — Tpex MokasaTeled MaJgo, MOCKOJb-
Ky OHH He MOTYT OXBATHThL Bce ero BaxkHble cBoficTBa. Kpome ToTO,
€CJU B OHOM CJlyyae NOKasaTeJH He3aBHCHMHI, a B JPYTOM CHJIbHO
CKODpPEeJIHPOBAHBl (Haxke NPH OAMHAKOBOM 4YHcJe IepeMeHHBIX),
'3TO TaKXKe [PHUBeJeT K BBEJEHHIO BeCOB, He CBSI3aHHBIX CO 3HAYH-
'MOCTbIO KOMIIOHEHTA.

Ilpn pemennu ynoMsiHyTHIX npoGJeM psii aBTOPOB BO3JaralwoT
HajJex/]y Ha HCNOJb30BaHHE CpeJlHeHl reoMeTpHUeCKOH, MOCKOJbKY,
TIO HX MHEHHIO, OHA YYyBCTBUTEJbHAa K MaJIbiM 3HAYeHHAM lepeMeH-
HBIX, YTO H peasiu3yeT NPUHUHN «cJIaboro 3BeHa». JleAcTBUTEJNBHO,
‘ec/Ii OJHO H3 3HaueHHH DaBHO HYJIO, TO H CpelHsSs reoMeTpHue-
ckasi 6yner paBHa HyJl0. OJHAKO BHe 5TOH CHTyalMH, KOrja Bce
nepeMeHHble NMPUHHMAIOT HeHYJIeBhle 3HA4YeHHs, CBOHCTBAa cpelHeH
TeoMeTpHYeCKOH aHaJOTHYHBI CBOACTBaM cpenHed apHbMeTH4YeCcKOH.
Ouu naxe MOTyT OBIThb CBSI3aHBI CJEAYIOUIHM 3J€MeHTapHBIM Npe-
o6pa3oBaHHeM (BBIBOAHTCS H3 pas3jiokeHHA (yHKUHH B pax Ted-
Jopa) (Hxkunu, 1970):

p— — 2
Xr = Xa _

1
T @1)

><'|c:

a

rae X, — cpelnsia reoMerpuueckasi; X, — cpeXHfAs apHdMeTHYecKad;
ot — nucnepcus. CrefoBaTte/bHO, MHeHHe OO0 0CO0OH pPOJH  cpeiHeH
reoMeTpPHUECKOH HecOCTOATENbHO: €e HCIOJh30BAHHE JIMIIL YCHJIHBAaeT
«KaMy(dJIsi2k» HayKoo6pa3Hsr, HO He Ao6aBJ/isieT HHYErO HOBOTO.
Takum o6pasoM, ycpeiHeHHe, HCIOJb3yeMOe NpH MOCTPOEHHH
0606111eHHON QYHKUHMH XKeJaTeJTbHOCTH, HMEeT CylieCTBEHHHE Helo-
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cratkd. OHO 103BO/ISI€T NMOIMEHSTb CONEPIKATeJNbHBIH aHaJu3 mpo-
11eccoB TpaHCHOPMAUMH 5KOCHCTeM (OpPMaJbHOH mpouelypoll. 3To,
BO-TIEDBbIX, OTKPHIBAET JOPOTrY AJsS YHCTO IIPOH3BOJBHOrO MaHHIY-
JIHPOBAHHA H, BO-BTOPHIX, MOXKET CYLIECTBEHHO MCKaXKaTb aAHAJH3HU-
pyeMble 3aKOHOMEPHOCTH.

CrienoBaTe/bHO, ONHOMEPHBI HHAEKC B BHAE 0006LIEHHON (YHK-
UMM XKeJaTeJbHOCTH, XOTS M MaKCHMAaJ/bHO <«aJaNnTHPOBaH» MAJA
JIMl, NPHHHMAWOUIMX peLIeHHs, HO, AaBasi HCKaXKeHHyw uHHbopMa-
LHIO, MOXKET BBOAHTb UX B 3a6ayxkieHHe. TeM caMbiM HCIOJIb30BAa-
HHEe HHAEKCOB-CPeJHHX IPH OINpejeseHHbX O6CTOATENbCTBAaX BeleT
K KOMIIDOMETHPOBAaHHUIO CaMOH HIAEH 5KOJOTHYECKOro HOPMHUPOBA-
HHS, 4YTO COBEPLIEHHO HeJONYCTHMO.

O6/1aCTb KOPPEKTHOTO HCIIOJb30BaHHsI NPOLENYPHl yCpeaHeHHs
CTOJb HeBeJHKa (OAHOHANpaBJ/eHHOE H3MEeHEHHE KOMIIOHEHTOB CO
CXOJHBIMH CKOPOCTSIMH), UTO HHIEKCHI-cpenHHe (06o6u1ieHHbIe QYHK-
LUHH KeJaTeJbHOCTH) He MOryT ObITh DEKOMEHIOBaHbl B KauecTBe
OCHOBHOTO HHCTPYMEHTA JJs 3KOJOrHYeCKOro HOPMHPOBAHHS.

* * ok

INopBenem wurorn obcyxnenus. [IpencraBiasiercs wnenecoobpas-
HbIM CBepThiBaHHe HHQPOPMALUH OCYLIECTBJAATh He (POPMAJbLHBEIM
ycpeAHeHHeM, a BHIGOpOM HaHOoOJiee BaXKHHIX NMapaMeTpoB (cpeau
KOTOPBIX MOTYT ObITb U YCJOBHBIE) W NpeNCTaBAeHHEM HX B yn06-
HOM [JI5 HHTepIpPeTaUHH BHIAE C MOMOLIBI0O OAHOH H3 NPOCTHIX PYHK-
UHH KesnateapHocTH. [TpoayuupyeMeifi TakuM o6pa3oM MHOromep-
HBIA HHAEKC 3HAUYUTeJbHO 3((eKTHBHee MOXKET ObITb HCIIOJAb30BaH
B 3KOJOTHYECKOM HOPMUPOBAHHH, YyeM OJHOMEpPHBbIE HHIAEKCHI.

KauecTBeHHYI0 MHTEPIPETALHNI0 BEJIHYHH HHAEKCOB LEIeCo00-
Pa3sHO OCYLIeCTBJSTb He H30JUPOBAHHO, T. €. HCXONT H3 CaMHX
3HAUeHUH HHAEKCa (YTO DPEKOMEHAOBAHO AJs1 QYHKUHH KeJdaTelb-
HOCTH), a B CBfI3H C aHaJH30M 3aBUCHUMOCTH HA03a — dbdekr. Ilpy-
TUMH CJOBaMH, OTHECEHHE BEIHYHHBI HHAEKCA K TOH WJIH HHOH
rpajallMd KayecTBa OCYIIECTBJSIETCS He camo no cebe, a HCxons
U3 TOTO, NpPOHAEHa MJH HeT KPHUTHUECKAsd TOUKA HAa KPHBOH no3a —
addekt (nogpobHee 3TOT MOMEHT PacCMOTpeH B pasnene 4.3).

4.2. METOObl CBEPTbIBAHHSI HHPOPMALLUH
O 3ATPA3HEHHH

O6b14HO BbI6pOCbI peaJbHbIX HCTOYHHKOB 5MHCCHH CYLIECTBEHHO
MHOTOKOMIIOHEHTHHI. Hwucao pa3/IHYHbBIX 3arpASHAHIHNX BeLIECTB,
KOHIIEHTpAalUHU KOTOPbIX MOTI'YT 6BITh IIPaKTHYeCKH H3MepEeHbl, 10CTH-
raet HECKOJIbKHX IOeCATKOB. KOHHeHT:paII‘HPI eme O6oJbllero yucJjaa
HHIrpeaHCHTOB OCTAaKTCS HEH3BCCTHLIMH. HpH 3TOM J1aJieKO He
Bce€rga MOXXHO BbIJCJJHTDH Be,ZIYUJ,PIfI TOKCHKAHT. COBIlaBaTb XKe 3KO-
JIOTHYECKHEe HOPMATHBBI OTIAEJBHO MAJs KaXIOro TOKCHKaHTa BO3-
MO2KHO TOJIBKO B na6opaToprIx YCJOBHAX. YyuteiBaTh COBMECTHOE
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JefcTBHE — NPAKTHUECKH OCYIIECTBHUMO TOJIBKO /Sl TPEX-4eThipex
noJtotanToB. Cile0BaTe/IbHO, NIPH peai3aliy HATYPHBIX HaOJ10-
IEeHHI 32 3KOCHCTEMaMH OCTPO OILLyllaeTcss HEOOXOLHMOCThL CBEPThI-
BaHHS HHGODMALHH O KOHUEHTPAUHMAX TOKCHKAHTOB B HHTErpaJib-
HBIA noKa3aTtesb. JTa npobjeMa BO MHOTOM aHaJODMYHA BONPOCY
0 cBepThHIBaHMU HHOOpMallHH 0 6HOTe, KOTOPLIH MEI NOAPOGHO pac-
CMOTpe/JH B HpeAblayllleM pasjese, MO3TOMY 34eChb OCTAHOBHUMCS
JHIIb Ha cHenH(pHYEeCKHX acHeKTax.

HapexHocTh H3MepeHHs

OnHOMOMEHTHEIE KOHUEHTPALHH MOJJIOTAHTOB B aTMochepe
OGLIYHO OYeHb CHJIBHO BapbHpyoT. [l03TOMY OlEHKH Harpyski,
6asupylolmiuecss Ha 3THX JaHHBIX, OYAYT HeHaleXHbl. B03MOXHBL
IBa BBIX0JAa: OpraHH3alMs NYHKTOB IOCTOSIHHBIX H3MEpeHHH ¢ Io-
CJAeNYIOIUM YCPeIHEHHEeM NaHHBIX M H3MepeHHe KOHUEHTpalHi B.
TNPHPOJHBIX HJAH HCKYCCTBEHHHIX NeNOHHDPYIOUIHX cpellaX, HaKallJH-
BaIOLHUX TOJJIIOTAHTBl 3a JJMTEJbHBI NepHOX BpeMeHU. B Kaue-
CTBE IOC/JAEIHHUX HCIOJb3YIOTCS TJaHIIeThl (HPUKCHPOBAHHOH MJolla-
Iu ¢ copbGeHTaMu Jau60 pasiuyHbHe GUOMaTepHabl (CJAOEBHIIA
JHUIaHHHUKOB, MXH, KOpa 1epeBbeB). M3 NpHpOAHBIX AENOHHPYIOUHX
Cpel uallle BCETO AaHAJH3HPYIOT 3arpsi3HeHHe CHEXHOTO I[10KpOBa
u BepxHero (0—>5 ¢M) ropusoHTa noysbl. QUeBHOAHO, YTO 3TOT NYTh,
6asupyolniics Ha npuHIHUIEe (GH3HUECKOTO YyCpeNHEeHMS, 3Ha4H-
TeJBHO TpOLle B peasH3allHH, HaJleXXHee H TOYHEe 10 CpaBHEHHIO:
¢ perucTpallHell KOHIEHTpPAaLMH Ha CTalHOHAPHBIX MyHKTaX HabJo-
INenmil. B HacTosinlee BpeMsi OH HAXOOHT WIHPOKOE IpHMEHeHHe
B 3KOJIOTHYECKHX HCCJAEJOBAHUSX HMIIAKTHBIX H (POHOBLIX TEPpPHTO-
puii. MeloTess nonpobuele 0630pH Mo 3TOMy BOnpocy (Bacuiaenko
u ap., 1985; Mavun, 1991).

KoHueHTpanmu B cHere H TNOYBe [alOT PasHyw HHPOpMAIHIO:
CHEr OTpa)KaeT BeJHUYHHY AaKTyaJbHbIX BhIaleHU# (3UMHHH
mepuoj, TIOA), TOYBAa — CyMMapHHIi MHOroJeTHuit addekr. Has
HecTallMOHAPHBIX CHTyal#l (T. €. /151 HOBBIX HCTOYHHKOB BEIOPOCOB)
reoXHMHUYecKHe aHOMaJ/JM¥ MO CHEry H nouBe He cosmapgaioT. Ilpu-
Mep storo npuBenen O. B. Kaiimanosoi (1989): 10-xpatHoe mpe-
BblllleHHe (POHOBHIX BBIMANEHHH MeTa/JOB B CHere B TeUeHHe ISATH
JeT He MNPHBOAMIO K MOBHILIEHHWIO KOHLEHTpauuii B nouBe. s
JNOCTAaTOUHO NJIHTEJbHO NeHCTBYIOLUINX MOIUHKIX HCTOYHUKOB MeXAY
3arpsisHeHHEM CHera H MOYBH HMeEeTCsl UeTKas CBsi3b, CTPeMsIlascs’
K auHedinofi (Caer, Pemuu, 1988; Freedman, Hutchinson, 1980).

MHorue ucciefoBaTeN OTMe4aloT GOJBIIYIO HPOCTPAHCTBEHHYIO
HEOJHOPOINHOCTb 3arpsi3HeHUs1 cHera H ocoGeHHoO nousel. Hepeaku:
cJyyaH, KOrja B IEHTPE aHOMaJMH €CTb TOUKH ¢ (DOHOBBIM COJIEP-
JKaHueM, a Ha mnepudepuu — ¢ colepkaHHeM, XapaKTEePHbIM O/
uentpa (Kafimanoma, 1989). H. I'. 3uipunabiM (1968) ycranosseHo,
4TO0 KO3(p(GHIHEHT BapHAUMH KOHUEHTpallMH MeTaJIoOB (BaJoBOE
conepxanue) B (GOHOBHIX paliOoHAX HA MJIOMIAASX OKOJO 5 ra AOCTH-
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raer 10—20, moxBukHbIX ¢popm — 25—30 %. IIpuuem Mukpomecrt-
poTa M Me30IeCTpPOTa NOYB IO 3THM XapaKTepHCTHKAM HMMeIOT OIH-
'HaKOBYI0 HEOJHOPOAHOCTDb. .AHaJlorHuHble BbIBOABI jejaer I'. B. Mo-
ty3oBa (1992), mnpoaHasH3HpOBaB BapbHPOBaHHE COJEpPKAHUS
MHKpPO3JeMEeHTOB B NOYBEe 3alOBeJHLIX TeppuTOpuHi. B To ke Bpems
TIpUBOJMMDbIE efl OleHKH KO3((HIHEeHTOB BapHallMH B pAje cJydaes
cyuiecrBenHo Buie (20—80 % pmns  BasoBOro coxepKaHHA H
.30—130 % 17t DOXBHAKHBIX (POPM METaJLIOB).

TexHoreHHoe 3arps3HeHHe De3KO YBEJHYHBAET IIPOCTPAHCTBEH-
'HYIO HEOJHOPOAHOCTb NoJiell KoHUeHTpalwii. Kak moxasanau cneuu-
4JIbHble HCcJaenoBaHHsi 5Toro Bompoca (CepeGpeHHHKOBa W 1P,
1980), koa¢p¢dHUMeHT BapHaly KOHUEHTPALlHH TAXKeJbIX MeTaJjJoB
(BasloBOE conepKaHHe) B NOYBE Ha IJIOWAAH OKoJMo 1 ra ysean-
uuBaercs ¢ 5—20 po 40—110 %, ana noasmxHbIX hopM — ¢ 8—20
10 40—85 % . BosMoXHBle NPHYHHH TaKOil GOJBUIOH MPOCTPAHCT-
BEHHOH HEOLHOPONHOCTH — NepepacnpelesieHHe KOHIEHTpaluuHd Ta-
JIBIMH BOZAMH B Ipefenax HaHO- H MHKpope/beda, BapHabelbHOCTDb
«aCCUMUJISIUOHHOA €MKOCTH» M GHOJOrMYeCKOH AKTUBHOCTH IIOYB.
JlpyruM o6DbsiCHeHHeM MoOXeT OhITh HepaBHOMEPHOCTb BLINAJEeHUS
3arpsisHeHHbIX ocajakoB. CnellHasibHble HCCAeJOBaHUST HeOLHOPOJ-
HOCTH BHIIaJeHHH METaNJIOB 0 HAHHBIM 3arps3HeHHst CHEeXHOTro
nokpoBa (BopoGefiuuk, Papadonrto, 1990) mnokaspiBawT, YTO
KO3} pHLHEeHT BapHalHM{ KOHIEHTPAallHd BOAOPaCTBOPHUMEIX (opm
Cu, Zn, Pb, Cd B npemenax naomaaxku 100100 M cocrasiaser
20—80 Y%.

Takass HEOZHOPOZHOCTb IMOJeH 3arpsi3HeHHs, YCTaHOBJEHHAasi 1O
pesyJbTaTaM onpoboBaHHS JAENOHHPYIOUUX Cpel, 3acTaBJjseT ¢
60JIbIIOH OCTOPOXKHOCTBIO OTHOCHTBCS K Pas3jIHYHOrO poja 3KCTpa-
TIONISIUSAM TOYEYHBIX HaGMIOfeHHuH Ha GoJiblilve IJIOLaAH. DTO XKe
onpejeaser HeoOXOAUMOCTb OIEPHPOBAHHUS OOJBLIHMH BEHIGOPKAMH
H Pa3JHYHBIMH TpolenypaMu (HU3UUYECKOTO YCPeAHEHHs HJIs MOJY-
yeHHUs] JOCTATOYHO HAJEXKHBIX OLlEHOK 3arpsi3HeHHs.

Baxen Bonpoc o ()OpMe TOKCHKAHTOB, MOAJEXAIHX OIpejese-
uuo. OueBHJHO, YTO OHA AOJKHa ObITh HauboJsee OJH3Ka K TOH.
KOTopasi OKasblBaeT TOKCHYecKoe feficTBHe. DHoreoxMMuueckKoét u
TOKCHYECKOH aKTHBHOCTbIO 06Jafa€T TOJbKO Ta 4acCTb 3arpsi3HsIo-
IIMX BellecTB, KOTOpasg HAaXOAUTCH B XKUJAKOH ¢dase mnouBbHl — I0Y-
BeHHOM pacTtBope. Ilo3TOMy, HampuMmep IJs THXKeJBIX MeTalJOB,
HeoOXOINMO OIpe/eseHue OABHKHBIX (popM, a He BaJIOBOrO COfep-
wauusa (Mapun, 1991; ITunckui, 1988; Caer, Pesuu, 1988; u xp.).

Mepbl Harpy3ku

IlosyueHHe wWHTErpaJbHOH MepBHl HATPY3KH Ha OCHOBE NaHHBIX
710 KOHUEHTPaUHUsiM MOJJIOTAHTOB B AENOHHPYIOUIHX CpelaX MOXKeT
OCYUIECTBJATbCS HECKOJbKHMH NYTSMH. Mepol MoOXeT CJOyXKHTb:
1) paccrosiHHe 1O UCTOYHHKA 3MUCCHH; 2) KOHUEHTpalUus OILHOTO
BelllecTBa; 3) cyMMa KOHUEHTpPAaUMH HeCKOJbKHX BellecTB; 4) HH-
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JleKC HarpyskH (HeKoTopas (YHKUHS OT KOHILEHTpauuil BeulecTB);
5) peakuus 6HoTecTOB. PacCMOTPHM MNOILpOGHEE 3TH BAPHAHTHI.

Bo MHoOrux pa6oTax NOKazaHO, 4TO MeXAY PacCTOSHHEM [0
HCTOYHHKA 3MHCCHM M KOHUEHTPAUHAMH 3arpsA3HSAIOLUUX BELIECTB
MMEITCS TeCHble CBSI3H, OOLIYHO ONMHCHIBAEMBbIE 3KCIOHEHUHAJbHOM
HJIH THnep6osiHueckod ¢yHkuued. Hanpumep, y B. Ppuamana wu
T. Xartunncona (Freedman, Hutchinson, 1980) xosddHuMeHTH
KOPpe/IALNH MeXAy pacCTOsTHHeM U JorapHdMaMu KOHUEeHTpalHUi
Ni u Cu mocturator —0,95...—0,98, uTO CBHAETENLCTBYET O IOUTH
(YHKUUOHAJBHBIX 3aBHCHMOCTAX. AHaJOTHUHHE TPUMEPH MOXKHO
Ha#iTH BO MHOTHX Jpyrux pab6ortax. DTo onpeaenseT MONyJaspHOCTb
TaKOM Mepbl HArpys3KH, Kak paccrosiHde. Jlpyras npHuyuHa — Jier-
KOCTb H3MEpeHHs, KOrja HeT HeoOXOIHMMOCTH IPOBOLUTb XHUMHUYe-
CKHe aHasu3H. [lockOJBKY KOHUEHTpAllUH HECKOJbKHX IOJIIOTAH-
TOB XOPOIUO KOPPEIUPYIOT C pacCTOsTHHEM, CUYHTAeTCsl, UTO OHO
CJHYXKHT HHTerpaJbHOH MepoH HarpyskH, XapaKTepH3ylolleH Bech
KOMILJIEKC 3arps3HuTeneii. B mepBoM npubJuKEHHH 5TO AelCTBH-
TeJpHO TaK. OmHaKo HeoOGXONUMO YUHUTHIBATH HECKOJIBKO KOpPpEK-
THPYIOIIHX MOMEHTOB. Bo-mepBEIX, Ha paclpene/eHHe 3arpsi3HHTe-
Jiell oxaablBaeT 60JIblIOE BJIHSHHE HEOLHOPOAHOCTh MHKPO- U Me30-
penbeda. DTO MOKET NPUBOAUTH K TOMY, UTO YYaCTKH, OJH3KO pac-
NOJIOXKEHHbIE K HCTOYHHMKY, HO 3alllMIlleHHble BO3BBIIIEHHOCTAMH,
6yMyT HUCIBITHIBATE MeEHbllIee BO3JEHCTBHE 1O CPaBHEHHIO C AaJb-
HHMH, HO paclOJIOXEHHBHIMH Ha CKJIOHAaX, o6pallleHHBIX K HCTOYHH-
Ky. IlpuMepbr 5Toro HeOJHOKpPaTHO NPHBOAMJHCL B JHTepaType.
Bo-BTOpBIX, C paccTOsSIHHEM MOTYT KOppe/JqHpOBaTh HE TOJbKO 3a-
TPSI3HEHHsI, HO U [PyTHe BHABI AHTPOIOTEHHBIX Harpy3oK (HampH-
Mep pekpeauus). M3-za sToro uHTepnperauMs NOJyueHHHIX 3aBHU-
CUMOCTEH 3aTpyAHseTcs. B-TpeTbuX, pasJHyHble NOJJIOTAHTH OT
ONHOTO HCTOUHHKA MOTYT MMeTb PasHYyl0 NaJbHOCTb NepeHoca H3-3a
TOr0, UTO OHH ACCOUMHPOBAaHBI C a3PO30JbHEIMH 4YaCTHLAMH pas-
Horo pasmepa. Hanpumep, Ca, Fe, Ti cBAsaHb c wacTHLlaMH pas-
mepom 6—7 MkM, a V u Pb—0,7—0,8 mxm (Paciga et al., 1976,
uuT. no: JKuranosckas, Kosockos, 1982). B-uerBepThlX, IpH acHUM-
MeTPHYHOH pO3e BETPOB MO paccMaTPHBAEMOMY IIOKa3aTeNlo CPaB-
HHMBl TOJIbKO TOYKH, Pacno/ioKeHHBle Ha OJHOM pajHyce. Bce ato
3HAYMTEJBHO CyxaeT 06/acTb KOPPEKTHOTO HCIOJb30OBaHHs pac-
CTOSTHHSI KaK Mepbl HaTPY3KH.

BTopoli TOAXOX — HCIIOJNb30BaHHE OTHOrO BelllecTBa — 6asupy-
eTcs Ha AONYIIEHHH, UTO KOHIEHTpalHH OTIAeJbHBIX 3arpssHHTeNeH
TECHO KOPpPeJNHpYIOT Mexay coboii. IIpuMepbl 3TOro TakKe MHOro-
yHcsaenHsl. Tak, KO3(Q¢HUHEHT KOPPENSILHH MeXKAY KOHIUEeHTpauws-
mu Cd, Ni, Cu, Zn B noyse Haxomutcs Ha ypoBHe +08...40,9
(Ruhling, Tyler, 1973); mexny Cu, Ni, Fe B cnmere——+090...
40,99 (Freedman, Hutchinson, 1980). CaenoBaTeabHO, KOPPEKTEH
BHIBOJl, YTO KaKoe-NHOO OAHO BelleCTBO MOXEeT XapaKTepH30BaTh
BeCb KOMILJIEXC TOJJIIOTAHTOB.

Tpetuit myTh — HCIIOJIb30BaHHE NMPOCTOM CYMMBI KOHUEHTpaLHi —
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OCHOBLIBAaeTCs Ha TOM JKe HLOMYLIeHHH, YyTo U BTOpoil. Ho mpu stom
CYHTAEeTCs, YTO CyMMa TOYHEE OTpa)KaeT BeJHUHHY 3arpsisHEeHHs 110
CPABHEHHIO C KOHLEHTPAUHAMH OTAEJbHBIX TOKCHKAHTOB, MOCKOJBKY
HUBEJHPYET pas/MYHble TOrPEeIlHOCTH H3MEepeHHH. ITOT NOAXOJ
peasnu3oBaH, sanpumep, A. Paxnunrom u I'. Taknepom (Ruchling,
Tyler, 1973), ncno/ib30BaBUIMMH B KayeCTBE Mepbl HATPY3KH CYMMY
koHuentpauuii Zn, Cu, Cd u Ni, u A. Jl. Apmanaom ¢ coaBTOpamH
(1991), onepupoBaBmuMu cymmonn Cu, Co u Ni. JaHuas npoueny-
pa He COBCeM KOppeKTHa, NOCKOJBKY H3-3a pasjuuuds B abCOJIOT-
HBIX BeJHYMHAaX (OHOBBEIX CONEPKAHUH B 3TOM IIOKasaTesae HHUBE-
JHUPYIOTCS BellecTBa C MAaJbIMH KOHUEHTPAUUSAMH, XOTS OHH MOIYT
O6BITh OueHb TOKcHuYHBl (Hampumep Cd). Kpome Toro, ykasanHblil
NO0Ka3aTeJlb HECOCTOSITEIEH B CTATHCTHYECKOM CMBICJE: €CJH HET
npoueaypbl BbHIOOpa CYMMHPYEMBIX BEUISCTB, B HEr0 MOTYT BKJIO-
4aTbCA BCe BELIECTBAa, KOTOPblE TOJBKO MOXKHO OMNpPENENHTb, T. €,
He 00653aTe/bHO TEXHOr€HHBE, ITO IOJHOCTHIO BYaJHUPYET pOJib
TEXHOT€HHBIX 3arpsi3HUTENeH, W pacCMaTpHBaeMHl I0OKa3aTelb
nepectaeT 6bITh MEpOH Harpy3KH.

HHaekchl 3arpA3HeHHs

Bonee o6ocHOBaHHBI pas3/MuHble arperanuoHHble MHAEKCH. Tak,
A. M. Crenanos (1988, 1991) npexnsnaraer BHIUHC/IATL CPelHEE HOP-
MHPOBAHHBIX K MAKCUMyMYy KOHIeHTpauui mosmorantos. T. H. )Ku-
ranoBckas ¥ K. A. Kosockos (1982) mpenyaraloT HCIOJNB30BaTh
CYMMY TIpeBblllIeHHII KOHLEHTpalUuH Hajx (POHOBBIM ypoBHeM. AHa-
JOTHYHHIH mnoxasatenap npensaraercas O. B. Kaitmanosoir (1989).
CXxO0QHHIH IO CMBICAY HWHIOEKC — cyMMa npeBbiimenuid IIK Be-
UIECTB — HCIOJNb3yeTCs THTHeHHCTAMH IIPH T€OXHMHYECKOH OLEHKe
tepputopuit (Bekkep, Pesnunuenko, 1990). DTtoT XKe mokaszaTenb
(non HasBaHMEeM <«OTHOCHTEJNbHAsh TOKCHUeCKash Maccas) NMPUMEHS-
eTCsl B OLEHKe BJHAHMS NPEANPUATHH Ha OKPYXKaOUIYyIO cpeny
(Mertoanueckue pekoMengauuu.., 1983). CpenHee mnpeBbilieHHe
ITOK pexkomenmoBano 'OCTowm 23 554.2-81 nas1 KOMIJIeKCHOl OlleH-
KH Harpyskd Ha npupoiHble o6bekThl. O6paTHYIO BEJHYHHY 3TOrO
HHAeKCa, Ha3BaHHYIO <«KO3(p(UIHEHTOM 3KOJOTHUECKOTO COOTBET-
CTBHSI», IPENJOKEHO HCIOJb30BaTh IpPH ONpeJeJeHHH <«IpPHPOLO-
eMKoCcTH» npou3BoactBa (Mouceenkopa, 1989).

Ilpennaraercsa Taxke MOAH(GHKaLUs PacCMOTPEHHOrO HHIEKCa
(Mockanenko, Crapocra, 1988), cBa3aHHas c BBeleHHEM BECOBHIX
KO3(p(QHUUHEHTOB MAJs OTPaXKEHHS ONACHOCTH 3arpssHuTesed, He
VUHTHIBA€MOH B BeJIMYHHAX HJIK‘

v-i 3
=1 :

The ¢; — KOHIUEeHTpalus i{-ro 3arpsisuutensi; P; — BecoBoil k03¢pdu-
udent. Jlas onpeneseHHss 3HaueHUR P; uCnoab3yeTca AOBOJBHO
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CJIOXKHasl Ipolleflypa, peaJH30BaHHasA aBTOPaMH AJSA cJaydas 3arpsia-
HeHHs1 cpennsl mecTHuumaMH. Ha ocHose crennaJjbHOR GasibHOR
1UKaJbl JAeTCsl OLleHKa TOKCHYHOCTH KOHKPETHOTO MecTHUHia (X;).
Becosasi hyHKIHS 3aaeTcs CJAeAYIOLUM 00pa3oM:

0, ecin x; < Xyns

k (x - min)3 €CH Xmip <x -ci

klx, -+ kzx, 4 kox; - kg eCd x, < x; < Xy, (23)
1, ecnu x; > xq,

Pi=

TA€ Xmin — MHHHMaJbHas O6aJliibHAs OlEHKa; X.— CpelHsis 6Galib-
Hasl OlleHKa; X;— MHMHHMAaJbHas -OleHKa JJs DPynnbl ocobo omac-
HBbIX NEeCTHUHAOB, 3HaueHHA KO03((HUHEHTOB HAXOISATCS H3 pelle-
HUSL CHCTeMbl ypaBHeHHH MNPH 3aJaHHBIX 3HAYEHHAX Xmin, Xc, X
H npH ycaoBuu P(x.)=0,5. 'padpux ¢pyHkuHM npeacrasaser S-o06-
pasHyio kpusyto. OTMeTHM, UYTO BecoBas (yHKUHs MOXKeT OBITb
3aJlaHa 3HAaYHTE/NbHO Gonee IPOCTBIM cHOCO60M (HanpuMep uepes
VpaBHeHHe JIOTHCTHYECKOH KPHBOH).

IlonuepkHeM, uTO mpolleaypa yCpelHEHHS, HCIOJb3yeMas EO
BceX pacCMOTDEHHBIX HHIEKCaX, KOPpeKTHa, eCJH 3arpsa3HHTeJH
06pa3yioT eNHHBI! KOMIJIEKC, T. €, MUX paclpejeneHHe B NMPOCTPaH-
CTBe ONHOTMIIHO. JIpyrHMH CJIOBaMH, €CJIH B YCPEIHEHHH HCIOJb-
3yIOTCA BeINecTBa, HMeEIOIHe CXOAHble BEeJHYHHbBI MAKCHMAaJbHBIX
npeBbllIeHHH Hajd (OHOM, HMHIEKC B BHAe cpelHell 6yner o6bek-
THBHOIl XapaKTEPUCTHKOH 3arpsisHeHHsi, B mpOTHBHOM cJyuae H3Me-
HeHHe HArpy3KH 3a CuYeT IMOJJIIOTAHTOB HUBEJHpPyeTCa CTaOHJb-
HOCTbIO KOHILIEHTPALlHH BeINeCTB, He CBA3aHHBIX C TEXHOTEHHBIMH
MOCTYMJIEHUSIMH, M HHJeKC — HeaJleKBaTHAsi Mepa HArpy3KH.

3aBepuias pacCMOTPEHHe HHIEKCOB HArPY3KH, MpPHBeAeM CIHCOK
HX BO3MOXHBIX (DOpMYJ, BKJIIOYAIOIIHE KaK M3BECTHHIE, TaK H OpH-
THHaJ/IbHBIE BHIPaKeHHs:

k

— —_ Xy .
Fi= X 2 e

k k iq i s 3
Xij— min [.\’ij] , 1 Xij m;n ["’U] .
Fy= - , Fo=— . .

max [x;;] — min [x;] k max il — min Tl
= i I =
(25)
k 1 A .

F - - ; = ol ’ . = Xij — ’
3 2 min [xis] e k min [x;5] Fs jvli min [x;;] X
(26)
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ar
ar

. , ] Xi1
F, — Xij , Fy—— ij .
4 nak,’ ' % naK,’ (27)
=1 7 =1 b
— Xij .
Fy mjax [ min [xu]], (28)
k
Fo=2 x;53 (29)
k x;;— min [x;;]
=1— 11— J ,
Fr l_l max [x;;] — min [x;;] (30)
J=1 t i
TA€ X;; — KOHLEHTpauus j-ro BemecrBa (j=1, ..., ) B i-ii TOuKe
npocrpaHctBa (i=1, ..., n).

Peakuus O6HoTeCTOB

OnvH M3 NepClIeKTHBHBIX MOJAXONOB K ONpeleseHHI0 HHTErpaJb-
HOrO [I0Ka3aTesl — HCIOJAb30BAHHE pEAKIUH TeCT-OpPraHHu3MOB.
B Hacrosiliee BpeMsi 6HOTeCTHPOBaHHe BOJ (COOTBETCTBEHHO CHETra
M BHITSXKEK M3 INOYBbI) — OJHO H3 GYPHO pPa3BHUBAIOLHXCS HaNpas-
aenufi, Paspaborano yxe Gonee 200 tecros. [lanHas mnpo6jema
paccMoTpeHa B HecKoJbKux o63opax (Kpajinioxkona, 1988; Ocrpoy-
moB, 1990). B xauecTBe moka3saTesell HATPY3KH HCIOJBL3YIOT HOJIO
HPOPOCIINX CEeMSH IO OTHOWEHHIO K KOHTPOJIO, H3MEHEHHE CKOpO-
CTH pOCTAa OpraHH3MOB, HAaKONJeHHYI0 OuoMmaccy (OcTpoyMmoB,
1990), dusnonornueckue u noseneHueckne peakuud (KpafiHiokoBa,
1988). [asa pasanuHbix HaGOpPOB TOKCHKAHTOB IPHIOJAHBI pasHbie
6notecTel. DTo ompeaenseT HeOGXOAUMOCTL HX BelGopa. OnHHM H3
BO3MOXKHBIX NTyTeHd MOXeT GHITb MOHCK GHOTECTa MO KPHTEPHIO MaK-
CHMaJbHOH HH(POPMAaTHBHOCTH, KOTOpAas IIOHHMAeTC KAK MAaKCHMYM
JHCHEPCHH MEXJAY pa3HbBIMM BapHAHTAMH ONBITA IIPU MHHHMYyMeE
JHUCIIepCHH BHYTPH ONHOrO BapHaHTa. DuHoTecThl MOryT GHITH Tak-
K€ HOmoJb30BaHbl npd 0GOCHOBaHMH BbIGOpa onTHManabHOH ¢op-
MYJIBl A/ M3MEPEHHS Mephi Harpy3Ku (3Ta mpouenypa peasHso-
BaHa HaMH B rJjase 8).

* ok ok

Taxkum o6pa3oMm, B NepBOM INPHOJHKEHHH B KauecTBe HHTe-
rpajbHOH Mepbl HAPY3KH MOXKET BBICTYNATb PacCTOAHHE N0 HCTOU-
HHKAa 3MHCCHH (1J5 ONHOPOJHOro pesabeda H CHMMETDHUHOH pO3HI
BeTpoB). DoJiee KOPPEKTHO HCHOJb30BaThb CNENHAJbHO CKOHCTPYH-
pPOBaHHBIE HHAEKCHL B BHAE HOPDMHPOBAaHHHIX (K MaKCHMaJbHbIM
WIM MHHHMAaJbHBIM BeJHUHHAM) KOHIEHTPalHH IOJJIIOTAaHTOB B
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LENOHHPYIOIIHX cpefax (415 BeulecTB, 06pa3ylomUX eNHHbIH KOM-
njaexc) Ju60 peakuuu GHOTeCTOB.

BaxXHO mnoAYepKHYTb, YTO MNpPH 3TOM Mepa HATPY3KH TepsieT
TOKCHKOJIOTHYECKHH CMBIC/J, a BBHICTymaeT KaK MapKep, Tpaccep
3arpsiaHenus. Hampumep, ecin B kauecTBe HHIEKCa HCHOJB3yeTCs
CyMMa npeBbilIeHHH Hal ¢oHoM KoHUeHTpaunHii Cu u Pb, 310 coBep-
WeHHO He O3HayaeT, YTO Ha OGHOTY OKa3bBAlOT TOKCHYeCKoe MeH-
ctBue TosbKo Cu u Pb.

4.3. METO bl ONPEAEJEHHA NPEAEJbHBIX 3HAYEHHRA
HATPY3KH

OCHOBHOH MeTOIHYECKHH BONpPOC, BO3HHKAIOIIHH B NpaKTHKe
3KOJIOTHYECKOTO HOPMHDPOBaHHA,— KakuM 06pa3oM ompenessTs npe-
nesnbHble 3HaueHHss HarpyskH. OT BrIGOpa KOHKDETHOTO METOAA BO
MHOI'OM 3aBHCHT KOHEUHBIH pe3yJbTaT — BEJHYHHA HOpPMaTHBA.
Mo2KHO BBIIE/HTb, IO KpailHeH Mepe, TPH OCHOBHBIX MOAXOIA.

IlepBHlii — mpenenbHast Harpyska mnpeacraBiaser co6oil ocobylo
KPHTHUYECKYI0O TOYKY Ha KpHBOH H03a — 3¢@deKT, cBsa3biBalolleil
BXOAHble (Harpy3kKH) H BBbIXOAHBle (OTKJIHKH 3KOCHCTEMBbI) mapa-
Metpbl. OCHOBHOe YyC/IOBHE /51 ONpeJeJeHHs 3TOH TOUYKH — IO-
CTpPO€HHe B NOJHOM 00beMe GO30BOH 3aBHCHMOCTH IO 3KCIIepHMEH-
TaJIbHBIM J@HHBIM Ha BCEM IpajJHeHTe Harpy3KH.

Bropoli moaxon BHIIVISOHT KaK cylleCTBeHHasi pelyKUHs Iep-
BOTO: M3 TEOpeTHYECKHX coobpaxeHHii JHOO B pe3y/bTaTeé MHOIO-
JeTHUX HaGJIoZeHHH, a TaKKe Ha OCHOBE 3KCHEpPTHHIX OIEHOK OIlpe-
IeJSeTcs eIUHCTBeHHOe 3HayeHHe BBIXONHOIO mapameTpa (BHe cBA-
34 ¢ BEJHYHHAMH HArpy3ok), HMelollee CMBICJ TPpaHHUbl eCTeCTBeH-
HBIX ¢Jaykryanuil. Harpyska, cooTsercTBylollasi BHIXOAHOMY mapa-
MeTpy B 3TOH €JHHCTBEHHOH TOYKe, NMPHHHMAeTCs 3a NpelesbHYIO.

Tperu#i nopxox tpebyeT Ha/HUHSl «BHeUIHeH» HHQPOPMALHH.
Hanpumep, 3KOHOMHUYecKasi 1eJ1ecOO6pasHOCTb BbIPALIMBAHHS CeJlb-
CKOXO3SIICTBEHHON KYJbTYpbl OINpelensieT LONYCTHMbIH MHHHMAaJlb-
ubiii ypoxkail. IlpenenbHas Harpyska, Kak H BO BTOPOM IOIXOJE,
ycTaHaBJIMBAETCS Uepe3 COOTHeCEHHE ¢ 5TOH BeJIHYHHOMH,

B paMKkax paccCMOTpPeHHBIX IIOZXOLOB CylecTBYeT MHOTO KOH-
KPEeTHBIX METOLOB Olipeie/eHHs TpelesbHbIX Harpysok (puc. 10).
O6cyanM KaXXAbIH H3 HUX.

KpuTHyeckaa TOYKa HA KPHBO#H no3a — sddexT

B pycsie nepBoro noaxoga MOryT ObiTh NPHHSITBL JB€ HHTepIIpe-
TalMd KPUTHYECKOH TOUKH (YCJOBHO Ha30Be€M HX TEOPETHYECKOH H
nparMaTtHyeckoi). IIpH TeopeTHuecKOH HHTEpIpeTalHH INPOXOXKAe-
HMe KPUTHUECKOH TOUKH O3HayaeT, YTO CHCTeMa HayHHaeT nperep-
neBaTh KauyecTBeHHbie H3MeHeHHsd (T. €. 3TO IpaHHIA Mepbl CHCTe-
mbl). Ilpu mparMaTHyecKoll MHTepIipeTallHu NPOXOXKIEHHE KPHTHUYE-
CKOH TOYKH O3HayaeT JIHWb TO, YTO MapaMeTp HauMHaeT H3MEeHAThCS
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Basupylores TonbKo Ha aHasm-
3€ KpHBOH 1033 — 3ddekr

IpenenbHass  warpyska (—»
KaK KPHTHUECKAas TOYKa
¢yHKUHY

Touka nepern6a ¢yuk-
unu [1]

Metox Bekkera — [{aBuca [3]

'_ JlapameTp Kycouno-sH-
Meton Cunrxa — Parrana [4]

Meron Kefita — Hesbcona [2]
-
HeHHOH annpoKcHMalHH

Ipenenbuas wHarpyska
L_| KaK MakcHMaJbHO He- W3 kputepua 2b:AD=0
AefcTBYOLIAs (Uspasab u ap., 1991) [5]

Harpyska, He BHi3bIBalomias
—| LLOCTOBEDHHX H3MEHEHHH napa- |-s|
MeTpoB [6]

Harpyska, nenennas Ha Besn-
YHHY KO3¢dHuuMeHTa 3anaca [6a]

Ha uncnoByw koucranty (5, 10, 20,
Ipenesvuas Harpyska, cooT- 25, 33, 50 %) [7}]
BETCTBYIOIlas H3MEHEHHI0 na-
paMeTpoB Ha oOmpeleleHHYIO

BEJIHUHHY

-

—| Ha +ko [8]

‘Ha BeJHUHHY, COOTBETCTBYIOILYIO Xe-
— 5| natesbHocTH, paBHOH 0,63 HJIH
0,8 [9]

Harpyska, coorBercrByiomas mnepe-
XOAY H3 OLHOM THNOJOTHYECKOH eaH-
Huuel B apyryio  (I'poasmHckni,
1988) [10}

) Harpyska, coorBercTBylomas MUHH-
IlpuBJekalor  [1ONOJHHTENBHO .,| MalbHOl 3alaHHOH BeJUYHHE COLH-
BHEILHIOW HH(OpMauuio ___ | abHO-2KOHOMHYECKOH (YHKUHH JaHA-
wa¢pra (['poasunckuii, 1988) [l1]

Harpyska, cooTBeTcTBYIOIlAs MpeBhI-
—| weunnto IIIK B ¢/x NpoaAyKUHH H CO-
npejenbHbIX cpedax [12]

Puc. 10. KnaccupukauHoHHas cXema MeTOLOB ONpeleJieHHs NpeleJbHHX 3Haye-
HUlt Harpy3Ku (8 xK8adpaTHbix cko6Kax — HOMep MeTona)



3HAYHTeJbHO OBbICTpee, ueM 10 Hee. ITO GJH3KO K MaTeMaTHue-
CKOMY ONpeneJIeHHIO KPHTHYeCKOH TOYKH ¢yHkuuH. IlparmaTHue-
CKYIO HHTEpIpeTaluHio MOXHO cuuTaTh nepBHuHod. Ilepexomuth ot
Hee K TeOpeTHYeCKOH MpaBOMEPHO JHUIb NMPH HAJHUYHH HOCTATOUYHBIX
‘OCHOBaHHI.

s KOppeKTHOro OCYIIEeCTBJEHHS TeOPEeTHYECKOH HHTephnpeTa-
uMH Ttpebyercss pasGHeHHe MHOMXKeCTBAa COCTOSIHHH CHCTeMBl Ha
HECKOJIbKO KauyeCTBEHHO OTJHYAIOUIMXCA APYT OT [pyra KJacCoB.
OcynecTBUTb 3TO BO3MOXKHO JIHIIb NPH JOCTATOYHO IIOJHOM 3HAHHH
O TpaeKTopusXx ee pa3BHTHS. IIpH COBpEMEHHOM YPOBHE 3IKOJIOCHH
B GOJIbIIMHCTBE CJYyYaeB 5TO BO3MOXKHO TOJBKO B PaMKax MaTeMa-
THYECKOTO MOJeJHpOBaHHUS.

Ecan noctpoeHa Mojenb CHCTEMBI, TO, HCC/IENysT €e CBOHCTBA
¢ nmoMouiplo 60oraToro apceHaJja MeTOJOB MaTeMaTHYeCKOH 3KO0JIO-
rud (HanpHMep OCHOBAaHHBIX Ha TeOpHH KaTtacTpod), Ge3 cyuiect-
BEHHBIX TPYAHOCTEA MOXHO YCTAaHOBHTb KPHTHUECKHE 3HaueHHS
napaMeTpoB, IPH KOTOPHIX CHCTEMAa TepsieT YCTOHYHBOCTb HJIH lepe-
XOOHUT B IPyroe KauecTBeHHOe cocTosHue. JlJsa uesell 3KoJoruye-
CKOTO HOPDMHPOBaHHs 3TOT MNOAXOA IpeaJaraercs, HamnpHMep,
H. M. Prixosoit (1992). Ctporo rosops, 310 HaubGoJsee onTHMAalb-
Hoe pemeHue, ONHAKO ero NpaKTHUECKas peajH3yeMOCTb KpahHe
COMHHTeNbHA. MaTeMaTHueCKOe MOJeJHPOBaHHE, CKOpee, HCKYC-
CTBO, HeXeJu HayKa: IJs OJHOr0 06beKTa MOLYT OBITh MOCTPOEHHI
HEeCKOJIbKO KOHKYpHpyloumux Mopesed. Ilpu 3TtoM Bcerma ocraercs
OTKPBITHIM BONpoc 06 HX aJeKBaTHOCTH, 0COGEHHO B 06JaCTH KpH-
THYECKHX - COCTOSIHHH. K TOMY »Xe mocTpoeHHe MOJEeNH, ONMHCHIBAO-
IeH 3KOCHCTEMY ¢ HeoOXOAMMOH 1Jif MPaKTHKH TOYHOCTBIO,— 3aja-
4a OTHIOAb He MeHee npocTas (eC/M He 3HAYHTEJbHO GoJiee CJI0XK-
Hasl), 4eM 3KCIepHMeHTaJbHOe HaXOXJAeHHe KPUTHYECKHX 3HAaUeHHH
ee mapaMeTpoB.

IIpaxkTHueckHe crnocoGbl HAXOXJAEHHs INpeleldbHbIX Harpysox
6a3upyloTcss Ha MaTEeMaTHYECKOM OINpele]eHHH KPUTHUECKOH TOuY-
kH. PaccMoTpHUM HX.

Jas onpenejeHHss KPHTHYECKHX IJIs1 pacTeHHH KOHUEHTpalui
tokcukaHToB P. Ke#it u JI. Heabcon (Cate, Nelson, 1971) npenso-
JKHJIH TIPOCTYIO HTEPALMOHHYIO HPOLEAYPY, 3aKJAI0UAIOILYIOC B CJe-
ayioueM, BelHYHHB ypOxKasi CONOCTABJASIOTCA C paHKHPOBaHHBIMH
B BO3PaCTalOIUUH psiJl 3HaYeHUSIMH KoHIeHTpauuid, Ha mepsom mare
UTepallMy Ha rpaduke NPOBOAHMTCA BepTHKaJ bHAs JHHHA, Jesllas
€ro NpOCTPaHCTBO Ha fBe 06JilacTH (cjeBa W CIpaBa OT JHHHH).
Has xaxpofi u3 objacrefi BBHIYHCASIOTCA CpPeiHEe 3HAaUEHHE YPo-
JKasi U cyMMa KBaJpaToB OTKJOHeHUH oT cpeaHeir. Haxoxurcs Tak-
)Ke Kputepuii R?, mpeactaBisolui co00f CyMMY CYMM KBaApaToB
OTKJIOHeHHH 1Mo o6euM 06/acTSIM, OTHECEHHYI0 K OOlLIeHd AHCIepCHH
BoiGopku. Ha nocnenymomux marax no6aBisilOTCSl HOBblE 3HaUeHHS
ypoxas (IpH COOTBETCTBYIOIIHX 3HAUYEHHSX KOHIEHTpalHH), H BH-
YHCJEHUS NOBTOPSIOTCA. B KauecTBe mnpefeSbHOH KOHUEHTpPalHH
BoI6HpaeTcss Ta, KOTOpas COOTBETCTBYeT MaKCUMAaJBHOMY 3Haue-
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Puc. 11. Ilpumep pacyera KpHTHuYe- R
ckuX TOuek (Cp H Cig0) MO MeTORY 7|
Cunrxa — Parrana (Singh, Rattan, . .
1987) G .

3 5 I T ter

g |

sir |

S
HHI0 R2. JIpyruMH cJjoBaMH, O ;1 |
ocyllecTBAsieTcss  pasbuenne S, | [
BHIGOPKH Ha ABa KJacrepa (mo < |
KPHTEPHIO MHHHMAaJbHOH BHY- §/[ |
TPHKJIACTEPHOH AMCIEpCHH), a S/ | N 1
B KayecTBe MnpelenbHON KOH- a5 7 w0 (o W

LeHTpallHH NpHHHMAaeTCs Ta, Kowyewmpauwa (d & novbe , mre/2
KOTOpasi COOTBETCTBY€ET rpaHHu-
e MeXJIy KJacTepaMH,

I1. Bexerr u P. I3aBuc (Beckett, Davis, 1977) nas HaxoxaeHus
COOTBETCTBYIOUIEH KOHUEHTPAUHH MPeNJOXKHIH CAEAYIOUYI0 KYCcOY-
HO-JIMHEHHYIO annpoOKCHMAIHIO 3aBHCHMOCTH 1032 — 3(dexT:

y={ Ym, ODH C<Cov (31)
Ym — yms.(log Co - log C)’ npH Co <C,

r7e y — BE€JHYHHA YDPOXKasf; Ym — MAKCHMAJbHEIA CPeJHHH ypoxkaH,
KOTODHIAi €llle He HCIBITHBAeT BJHSIHHS BO3PacTalOLHX KOHLEHTpa-
uHui ToKcHKaHTa; C — KOHIEHTpaUHst TOKCHKaHTa; Co— MaKCHMaJb-
HO HejeficTByIONlasi KOHUEHTpAaUHA (HJIH KPUTHYeCcKas TouKa); S —
Ko3(pdHIHMeHT (paBeH TaHTeHCY yrya HakJoHa npsiMof). Ilas oueH-
KH NapaMeTpOB YpPaBHEHHS HCIIONb3YeTcsl HTEPallHOHHAs mpoueay-
pa. KpHrepueM nJsi OCTAaHOBKH CJYXHT MHHHMYM KBafpaTOB OT-
KJIOHEHHH OT ypaBHEeHHs perpeccuy.

A. Cunrx u P. Patran (Singh, Rattan, 1987) weckosbko MonH-
¢uurposasu GopMy KyCOUHO-NHHeHHOH perpeccHu (puc. 11):

VYm, HPH 0<C<Co, ‘
V=1 ¥m—¥mS(logC —logC,), npu C, < C < Cy, (32)
0, npu C > Cy,

rae Cjoo— KOHUEHTpAlLHsl TOKCHKAHTA, TIPH KOTOPOHl ypoxai paBeH
Hymo (T. e. LDjg). 1 HaXoxAeHHs NapaMeTpoB YypaBHEHHS
HpHMeHsieTcsl UHC/AeHHOe OleHHBaHHe MapksapAra. Ilas 3amaHus
HayaJbHBIX 3HAYeHHH B HTepalHOHHOH NpoLeAype HCHOJAb3YIOTCS
MHHHMaJbHBHle H MaKCHMaJbHble 3HaYeHHs ypoxas. Kpurepuii aas
npekpamleHHsl BHIYUCAEHHE — MHHHMaJ/IbHOe 3HaueHHe CYMMBI KBaj-
paToB OTKJAOHEeHHH oT ypaBHeHus. A. Cunrx u P. Parran (Singh,
Rattan, 1987) npoBenn TakKe comocTaBJeHHe Tpe€X pPacCMOTpEH-
HbIX MeTONOB (Ha 3KCnepHMeHTaJbHOM MaTtepHaJte mo BausHHio Cd
Ha ypoXal COH M TUIeHHUb B BereTallHOHHBIX ombiTax). Okxa3sa-
JIOCh, YTO HAHUJYYIIHM B OTHOUIEHHH MHHHMAJbHOH NOTrpelIHOCTH
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aNnpoOKCUMANMH SKCIEePHMEHTAJbHON 3aBHCHMOCTH SIBJSETCA Npel-
JIOXKEHHBIHI HMH MeTol. K ero [OCTOHHCTBAM TaKKXe€ OTHOCATCH
HE3aBHCHMOCTb OT XapaKTepa CTATHCTHUYECKOTO pacrnpepeseHus
MepeMeHHBIX ¥ BO3MOXHOCTb OLEHHTb KOHILEHTPAIHIO, IIPH KOTOPOH
napaMerp NpHHHMaeT HYyJIeBble 3HaueHHs. B KauyecTBe KOMMEHTa-
pHsi OTMETHM, YTO ABTOPHl HE PACCMOTPEIH BOIPOC O NOBEPHTENb-
HOM HHTEpBaJe OLUEHKH KPHTHYECKOH KOHUEHTpaLMH.

B paccMOTpeHHBIX YpaBHEHHSX NPEAINOJaaraercs, 4To NocJe mpo-
XOXJEHHS KPHTHUECKOH TOYKHM HabJiojaercss JHHeAHasi 3aBHCH-
MOCTb TlapaMerpa OT JorapHma KoHUeHTpauud. B psagme cayuaes
3TO MOXET He COOTBETCTBOBATH peaJsbHONH cHTyaluH. OOHAKO JaH-
HBIl TTOAXOH Jerko MOAHGHUHPOBATL W AJs APYTHX (HOpPM 3aBHCH-
MOCTH TlapaMeTpa OT KOHUeHTpalUHi B 30He ero 6LICTPOro H3Me-
HEHHA.

Hanpuwmep, npennaraerca ciepywouias dopMa annpoKCHMAallMu
KycOuHO-THHeliHOH 3aBucumMoctH (Jones, Molitoris, 1984):

y={ﬁ0+ﬁlc’ HpPI C>CO’ (33)
B: + B:C, mpu C <G,

rie B, — B3 — Koabduunentel. B Toyke C, HOMKHO BBINOJIHATHCS
ycnosre B, -+ B.Co ==B4C,. Haxoxnenne xosapuuneHToB TaKkKe OCy-
IIECTBJIAETCS HTEPALHOHHOH Mpoueny poH.
- M. 1. T'ponsunckuit (1988) nn1s HaxoxIeHHs] NpelesbHOH Ha-
TPY3KH Mpejl/araer HCIOJb30BaTh TOUKH meperHba raagkoi ¢yHk-
IIMH, KOTOpPble HAXOASATCA ¢ MOMOIIbIO aHAJIH3a TPOU3BOAHBIX, DyHK-
Uusl npencrasiser coboil noboe moAXoxsflllee YpaBHeHHEe HeJIHHeH-
HOH perpeccHH. JIornka paccyXIeHHH NpH 3TOM cJeNylolas: mnocJe
NIPOXOXKJEHHs TOUKH Tepern6a aHAJIHU3UpYeMbI MapaMeTp <«...CHH-
)KaeTcsl Han6oJiee HHTEHCHBHO, 'UTO SBHO HEIONMYCTHMO», a O TOYKH
neperiba «..3TO CHHXE€HHe MOXKEeT PacCMATpPHBATBLCA KaK JOTYCTH-
MO€ BCJAENCTBHE €ro HEe3HAUYHTEJbHOCTH» (c. 218). AHaJOrHUHBIHA
Barasan BbickazaH IO, T'. Tlysauenko (1990). Tlo MHeHHIO
M. M. Tponsunckoro (1988), Touku mnepern6a (yHKUHMH dYaCTO
COOTBETCTBYIOT 3HAUEHHSM II€pEMEHHBIX, NPH KOTOPbIX NPOHUCXONAT
KayecTBeHHble H3MeHeHHs B cHcTeMe, B monTBepikieHHe 5TOro mpu-
BOOHTCA INPHMEpP 3aBHCHMOCTH YPOXKasi 3€pPHOBHIX OT IIJIOTHOCTH
MOYBH: B TOYKe meperufa npOHMCXOLAT paspylleHHe KPYNHBIX NOY-
BEHHBIX arperaToB M CHHXEHHE 10 HYJs CKOPOCTH (HJIbTpPalluH
(T. €. KauecTBeHHble H3MEHEHHMs), UTO PE3KO yMeHbllaeT ypozKaH.
KoMMeHTHPYS [naHHBIE TOAXOA, OTMETHM, UTO OH o6Jajaer
pANOM HeCOMHEHHBIX TpPEeHMYILecTB (HMEHHO MOITOMY Mbl B3SJIH
€er0 3a OCHOBY IIPH peasTH3allM¥ Halleld KOHUENIHH HOPMHPOBA-
Hus — raBbl 6, 9, npunoxenne 2.) Ilpexne Bcero OH mO3BOJISET
JOCTaTOYHO (POpPMaJIM3HPOBAHHBIM 0OOPAa30M YKa3aTbh KPHTHYECKHE
TOYKH, KOTOpble MOXKHO HHTEDIPETHPOBATb KaK IMpeleJbHO NOMy-
CTHMble 3HayeHUA HArpysku. Ero peasnszanusi Bo3MoxHa 6e3 mnpH-
BJIE4EHHSI KAKOH-JHOO MOMOJHHUTENbHOH HHGOPMAUHH KpOMe TOH,
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KOTOpasi Heo6Xo4HMa JJisl MOCTPOEHUSA 3aBUCHMOCTH 1033 — 3¢ deKT.
OH 6o.1ee TpoOCT, YeM METOABI, OCHOBaHHblE HAa KYCOYHO-JHHEHHBIX
annpokcHuMalusx 3aBucHMocTell, OIHaKO HHTEpPUpETallUsi TOYEK
neperu6a ¢GyHKUHH KaK TPeJeJbHLIX BEJHYUH, TOC/J€ KOTOPBIX HAUH-
HalOTC KayeCTBeHHble H3MeHeHHsT B CcHcTeMe, TpebyeT o0coboro
o6ocHoBauusi. IloaToMy BaxHO, yTOGLHI NMpPH peasH3allMH JaHHOTO
NOAXOLa He OCYUIeCTBJsJIAacCh HessBHas MOLMEHA TNparMaTHYeCKOi
HHTepNpeTalHu TeopeTHUeckoh. Ecim Takasi moaMeHa NpPOM3BOIHT-
cs1, OHa JIOJKHA CTPOr0 OrOBAapPHUBATLCS.

B -tex HemMHOrux pa6oTax, Tle aHaJHU3HPYeTCsl 3aBHCHMOCTb
no3a — 3¢ dekt Ha ypoBHe skocucrteM (Apmanp u ap., 1991; Kowm-
IJIeKcHasl 3KoJioruueckas..., 1992; KpuBosnyukuit u ap., 1988; Cauu-
eB, 1988; Crenanos, 1988, 1990, 1991; LlBerkos, 1990), Meromam
onpeneseHHs NpeJeIbHEIX BEJHYMH Harpy3oK He yIeJseTcs JOJXK-
Horo BHHManus. O6GbIYHO HE YKa3bIBaeTCsl, KAKHM KOHKDETHO o6pa-
30M INOJIyY€Hbl MPHUBOJAHMble BEJHUUHBI IIpelesbHbIX Harpysok.
BeposiTHee Bcero, OHH ONpeleseHbH IPOH3BOJLHO — «HA TJIa3».
OnHako aHa/H3 JHTEpaTyPHBIX JAHHBIX MO3BOJISIET 3aKJIIOYHTb, YTO
npene/bHble BEJHYHHbI HAXOASITCS MMEHHO KaK KPHUTHUECKHE TOYKH
¢ynkuun. IlockoJbKy BO BCeXx UMTHPOBaHHBIX paGoTax 3aBHCH-
MOCTb 10332 — 3(pdeKT HOCHT pe3KO BHIPaXKEHHBIH CTyNneHYaThlll
XapakTep, MOrPEeIIHOCTL ONpe/ieJieHHsT KPHTHUECKOH TOYKH «Ha IJ1a3»
OTHOCHTEJbHO CTPOrOro pacyemHoro cnocoba Hesesuka. Ho B no6om
clyuae HeOOXOLMMO CTPEMHTbCS K YMEHBIIEHHIO CTENeHH IIPOH3-
BOJIa B OMNpeIeJeHHH KPUTHYECKHX BeJHYHH, TeM O6o0Jee YTO CTy-
NeHYaTOCTb 3aBHCHUMOCTH 1032 — 3(PdeKT He Bcerga MOxKeT OHITh
BbipaxeHa CTOJIb Pe3Ko.

MakcumaibHO HeaeACTBYIOLIAS HArpy3ka

BapnanToM paccCMOTPEHHOTO NOJXOLa SIBJsIeTCS OINpeJeseHHe
npenesbHOH HArpy3KH KakK MaKCHMaJbHO HeneRcTByloulelt. MIMeHHO
3TOT NPUHUHUI HCNOJb3YeTCs B TMTHEHUYECKOM HOPMHPOBAHHUH NPH
ycranosiaenun IIJJK. CyTb ero cBoauTCs K HaXOXKIEHHIO TaKOH
BEeJMYHUHBl HArpy3KH, IpPH KOTOPOH perucTpUpyeMble INapaMeTphl
JIOCTOBEPHO He OTJHYAIOTCS OT KOHTDOJIBHBIX 3HAUEHHH Ha TPHHA-
TOM ypOBHe 3HauUMOCTH (06bruno 0,8 uiu 0,95).

Ha s>ToM npuHuune 6asupyercss onpeneseHHe BeJHUYHH Mpefelb-
HBIX KOHLIEHTpalUHH ra3oo6pa3HLIX NOJJIIOTAHTOB, 3aKpeIlJIEHHBIX B
cymecrsylomux (Hanpumep B CIIJA) cranpaprax KauecTBa BO3-
nyxa pas pacrenudi (ECE..., 1988; The air quality.., 1986). Ilpu
3TOM HCIOJb3yeTcsl CAeAYIOIHH KDHTEDHH: eCJH NIPH AAaHHOH KOH-
LHeHTpauuu Ha6JIOfaeTcss NOCTOBEPHOE OTKJIOHEHHe KaKOro-Jan60
noKasaTte/asi OT KOHTPOJf, 3TOT YpPOBEHb CUHTAETCS HeLOMYyCTHMBIM.
Anasnoruunblfi mMoAXoa y Hac B cTpaHe pa3BuBaer B. C. Hukosaes-
ckuil (1981), ¢ To#l ML pasHHLEH, YTO U3 BCEro MHOXKECTBA MOKa-
3aTesqiedl COCTOSHUS PacCTHTEJbHOTO OpraHM3Ma alpHOpPHO BuiGpaH
ONHH — HHTEHCHBHOCTb (oTocuHTe3a. PaccmarpuBas ero, 10. A. Hs-
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pasab ¢ coaBropaMu. (1991) oTMeyaloT cieaylollHe HEAOCTATKH.
Bo-nepBbIX, OTCYTCTBYeT €JHHLIA KPHUTEPHH [Js OUEHKH COCTOS-
HHSl pacTeHHH (T. €. B KaXJOM cJydyae BhIOOp NOKa3aTeleH NpOH3-
BOJIEH H B 3HAYHTEJbHOH CTENEHH ONpefesaseTcs TPaAHUHAMH H
TEXHHUECKHMH BO3MOXHOCTIMH HccaefoBaTesel). Bo-BTopblx, Her
OGbEKTHBHOIO NPENCTABJEHHS O CYLIECTBEHHOCTH H3MeHeHH# (T.e.
OTKJIOHEHHSI OT KOHTPOJs JIOOLIX noKasaTesedl NpHHAUMAIOTCS pPaBHO-
3HAaYHBIMH). B-TpeTbHX, pe3y/JbTaThl 3aBHCAT OT CTATHCTHYECKOIT
JOCTOBEPDHOCTH pa3/iH4YHHA, KOoTopass o6ycC/aoBJeHa o6CTOsITeNbCTBA-
MH, HE HMEIOLIHMH OTHOIUEHHS K HAeJy (TOYHOCTBIO MPHGOPOB, YHC-
JIOM TNOBTOPHOCTEH H T. A.). Bce 3TO ompenensieT nmpakTHYECKYIO
HENpHEeMJIEMOCTb J@aHHOTO TMOAXO#A MJsf 3KOJOIHYeCKOr0 HOPMHPO-
BaHHsi. HeyIHBHTEJNbHO, 4TO, HAallpHMep, MOJYy4YeHHBEe TaKHM ob6pa-
30M NpenejbHble KOHIEHTPaUWH O30HA OKa3aJHChb HUXKE (DOHOBBIX.

Crporo rosopsi, mpeienbHasi Harpy3ka, NMOHHMaeMas KaK MakK-
CHMAaJbHO HeleHCTBYIOUlAs, B CTATHCTHYECKOM CMbicie oGopaum-
BAeTCs HECOCTOSITENIbHOH oOleHKoH. JIio6oe cKolb YrogHo MaJjoe
OTKJIOHEHHE OT KOHTPOJSA MOXHO CHeNaThb AOCTOBEPHBIM, YBEJIHYH-
Basg o6beM BBIGOpPKH (CMmupHOB, 1970). B 3TOM —o0fHa H3 OCHOB-
HBIX TNPHYHH NapaJOKCaJbHOCTH BHIBOJOB, MOJyYaeMBIX B pycJe
JaHHOH HIe0JIOTHH. v

Bosee npHOMHMKEH K peaJbHOCTH METOH, INPeJOXKEeHHbIH
10. A. HUspasaem c coasropamu (1988, 1991) paa omnpejenenus
npefeJbHO JAONYCTHMBIX KOHIEHTpalHH ra3oo6pas3HblX OJMJMIOTAH-
0B (SOy, O3, NO, u CO;) nas pacteHui.

Ha nepBoM sTame mo naHHbIM J1a60paTOPHBIX H3MepeHHH nns
YIOMSIHYTBIX NOJIIIOTAHTOB HaxoAaATcsi KOG HUHEHTH caenyollei

NpOCTOH MOJEJH:
InB=a+bD +E, (34)

rone B — 6noMacca pactenusi; D — no3a Harpysku (B JaHHOM cJay-
yae — KOHIEHTpallus rasa); a, b — kosadduurenTsl; & — ciayyaiinas
cocTaBasollas (HeycTpauuMbii wyM). JlHama3oH KOHUEHTpauHH
BhiGHpaeTcss TakuM, u4TOOBl He HAO6/I0AaJOCh Hachlaiollero aeH-

CTBHS.
Ha BTOPOM 3Tane Inpeae/JbHble KOHUEHTPaUHH TIIOJJIKTAHTOB

YCTaHaB/JUBAIOTCA H3 cJleayrlinero COOTHOUIEHHA!:
AB =Y b,AD, > 0, (35)
i

rae A — u3MeHeHHe mnapamerpa (6HOMAcChl HJIH KOHUEHTpPaLHH
raza). CymMHpoBaHHe BeieTCs AJs TeX MOJUIOTAHTOB, KOTOpbLle
YMEHBIIAKT MJH yBeJHuHBalOT GHoMaccy. ABTOpaMH BBOIHTCSH
NonpaBKa Ha MOTPElHOCTh H3MEePeHHH, H B OKOHYaTeJbHOM BHIE
KPHTEpHH HOPMMPOBAHHS BHIMIAHT CJAefylolHM ofpasoMm (aJ1s
0,95 %-ro ypoBHSI 3HaUHMOCTH):

28> 1,65, (36)

Oa
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Tlle Oa— MOTpellHoCTh H3MepeHHs. Bep6GaabHas (opMyJaHpoBKa
KpPHTEpHsI TaKOBa: COBOKYIHBLIH HETraTHBHHIH 3((eKT XPOHHYECKHX
ypoBHeH TNpPH3eMHBIX KOHLEHTPAalHH MNOJJIOTAHTOB HA TOJHUHYIO
MepBHYHYIO NPOAYKLHIO HE JOJIKEeH NPEeBHINATh CTHMYJHPYIOLUIErO
s¢pdekra COp, KOHLIEHTPALlHs KOTOPOrO BO3pOCTA MO CPABHEHHIO
€ JOMHIYCTDHAJbHBIM ypOBHeM. JIDyrumMH CJOBAaMH, KOHLEHTPaUHH
NOJIIIOTAHTOB JOJKHBI ObITb TAKHMH, UTOGHI mMepBUYHAS NPOAYK-
UHs He VMeHblIaJach OTHOCHTEJbHO HAYAaJBHOI'O YDPOBHS.
PaccMarpuBas npenJioXKeHHBI NOAXOA, OTMETHM, 4YTO, BO-Iep-
BblX, OH NPHJOXKHM TOJbKO AJs1 rJ06aJbHOTO HJIH PErHOHAJBLHOIO
YpOBHEeH M He MoxkeT ObITb afanTHpOBaH AJs JOKaJabHOro. Bo-BTo-
PbIX, OH LeJHKOM Oa3HpyeTcsl Ha AAHHbIX Ja60paTODHBIX H3Mepe-
HHH, a 3TO CTABHT NOJ COMHEHHE €ro NMPHMEHHMOCTb JJsS NMPUPOJA-
HbIX 3KOocHcTeM. JlaGopaTOpHble ONBITHL B (DYMHTALlHOHHEIX KaMe-
pax OOBIYHO KpaTKOCPOUHBI M He JAal0T BO3MOXHOCTb YUHTHIBAThb
s(pdexkTel ¢ OOJBUIHMHM XapaKTeDHBIMH BpeMeHaMH (HampHMep
ajanTalHOHHble mpouecce). Kpome Toro, B 1a60opaTOpPHBIX 3KCIe-
pPHMEHTaX HHKAaK He YUYUTBIBAIOTCS NONMYJSLHOHHbIE H LEHOTHYe-
cKHe 3¢ eKThl, KOTOpPble B peabHbIX YCJOBUSIX MOTYT OBIThH pellalo-
LHMH B OnpenejeHHH cyabObl HccaenyeMbix oObekToB. Haxowern,
B-TPEeTbHX, AAHHBII MOJAXOL K HOPMHPOBAHHIO JHIIb CO 3HAYHTEJb-
HOH AOJieH YCJIOBHOCTH MoOXeT OBITb Ha3BaH 3KoJoruueckuMm. Hs
60JIbIIOTO YHCJA KOMINOHEHTOB GHOTHI aBTODHI NMpeJJIaraldT HCIOJb-
30BaTh TOJLKO ONMH (XOT H BaXKHEHIIHUH) — pACTUTEJBHOCTb, a
M3 Habopa napaMeTpoB — TOJBKO MepBUUYHYIO NpOAyKLHIO. Takoe
yIpOLIeHHe SIBHO HENpHEMJIEMO. ‘

Koa¢puumenTn 3anaca

BapHaHTOM HCHOJIb30BaHUS MaTepHaNoOB JabOpaTOpPHBIX 3Kcme-
PHMEHTOB 1Js1 060CHOBaHUS NpeNlebHBIX HArpy3oK siBASIeTCS rpyn-
a METOJLOB, CBSI3aHHLIX C ONpEJeJeHHEM TaK Ha3bIBaeMOro Ko3¢-
¢punnenra samaca (safety factor). DroT mapaMetp HeoOXOAHM B
9KCTPANOJAILNH 3KCIEePHMEHTAJbHO YCTAHOBJEHHBIX KDHTHUECKUX
BEJIHYHH HAUPY30K [/ OPTaHH3MEHHOro YPOBHS Ha IONYJAUHH H
3KOCHCTEMH, UTO NPEACTABJAseT OAHY H3 UEHTPaJbHBIX NpobieM
sxoTokcukoyorun (Peakall, Tucker, 1985). O6biuso 3TO ocylect-
BJSIETCS JeJIeHHEM NOJYJeTaJbHbIX HJIH MaKCHMaJbHO HeJeHCTBYIO-
mux xouueHtpauuii (MHJIK) Ha BeanunHy kosdduuuenrta. AHamno-
THYHasi NpoleAypa HCNOJb3yeTCss M NPH OOOCHOBAHHH T'HTHeHHYe-
ckux HopMartuBoB (IIpmHuunel W Mertoan.., 1981). B xauectse
npuMepa oOCYXJAaeMOro MoAXoja PacCMOTPHM MeTO[, NpelJOXKeH-
uoiit Ban Crpaanenom u [IuHHemMaHom (Van Straalen, Danneman,
1989). ABTOpHI NpEeANOJIONKHJH, UTO paclpefesieHHe MaKCHMAaJbHO
HeleHCTBYIOINX KOHHEHTpAUHi TOKCHKaHTa [/ COBOKYIHOCTH
BH/IOB, COCTABJSIOMINX COOOIIECTBO, ONUCHIBAETCA JOr-JOTapHPMH-
yeckoi ¢yHkuued (3T0 cHenaHo AAs ynoO6CTBAa aHAJIHTHYECKOrO
npeAcTaBiAeHus pe3yabTaToB). Mcxonms M3 3TOro MoxeT OLITh BHI-

111



uHcJeHa KOHUEHTpalHs, onacHas AJs ONpedeJeHHOH JOJH BHOB.
CooTBeTcTByWOLIAs HOPMYyaa UMeeT BUA:

C(p)—_-%_, T=exp[3(;d In (‘;”)} (37)

rie C(p) — KOHUeHTpalHs, omacHas AJA JNOJH p BHAOB coollie-
ctBa; Co— cpenHee reomerpuueckoe MHJIK pas naGopa uccie-
LyeMuIX B JabopaTopHH S BHJOB; I — Ko3bh(dHUHEHT 3anaca; os—
CTaHJAapTHOE OTKJOHEHHe HaTypaJibHHIX Jorapupmos MHIAK nns S
BUJOB; n=23,14...; ds— k03}DHLUHEHT, 3aBUCAUIHA OT YHCJIa HCCIe-
JOBaHHBIX BHAOB (S) M BepoOsiTHOCTH TOro, uto C(p) CJAHILKOM Be-
Jauka (o). Kosadduuuenr d; HaxoAHTCsl B pe3y/bTaTe KOMIbIOTepHBIX
HMHTAlUHH, U ero 3HaueHust TabyJUpoOBaHBl AJS AaHHBIX S U § (mpu
yBeJHYeHHH yHcada S ero 3HaueHHe CTPEMHTCs K KOHcranTte 1,81).
ABTopamMu Takke BhIBeZeHa ¢opMmyJa IS HaXOXKJAEHHS JOJH
BHIOB ¢, IJs KOTOPHIX JaHHas KOHUeHTpauusi C He mnpeBHIIaeT

ux MHJIK:
21n (Co/C =1
q.=1_[1+exp(%)] , (38)

ABTOpBl peanH30BaJM MpelJIOXKEHHBI NOAXOJ B HaXOXKJAEHHH
npenenbHbix KoHueHtpauuii Cd gas mouBenHoft ¢dayHwl Ilpu sToM
npoueaypa BK/II0Yasa HeCKOJIbKO 3TaNoB.

1. Buibop HcclenyeMBIX BHAOB: OHH JOJIKHB. NPEICTaBJAATD
pas/iuuHble TPOPHUeCKHE M TAKCOHOMHYECKHE TDYIINbl, pasjiHuaThcs
IO NYTSM NOCTYNJIEHHA TOKCHKAHTOB B OPraHH3M.

2. TlpoBesenne Jab6OpaTOPHEIX SKCIIEPHMEHTOB IO YCTaHOBJIE-
a0 MHIK ana ucenenyemuix BUAOB (o HauGogee HYBCTBHTENb-
HBIM IapaMeTpaM).

3. Ipusenenne nafiaenueix MHJIK x craHZapTHBIM YCJIOBHSM.
MHOFHMH 3KCIepHMEHTaMH YCTAHOBJIEHO, YTO TOKCHYHOCTb TsiXKe-
JBIX MeTaJUIOB JAJs MOYBEHHOH ¢ayHBl CYlIeCTBEHHO 3aBUCHT OT
KOHLIEHTPALHH OPraHHYECKOro BeIleCTBA H IPaHy/JOMeTpHYeCKOro
COCTaBa MOYBHL. Y4YeT 3TOr0 OCYIIECTBJAETCA HCIOJIb30BaHHEM
perpeccuonnoll Mogenu. Tak, pias Cd noayueHo, 4To

R(L, H) =0,44-0,007 (L4-3H), (39)

rae R(L, H)— xouuentpauuss Cd, Mkr/r; L— goas ¢u3nueckodt
rauusl, Y% (wacTdHy MeHblle 2 MKM); I — 10/ OpraHHYecKOro Be-
wectBa, Y. [IpuHumaercs, Yto AJA CTAaHAAPTHOH MouBH L =25,
H=10. KoppekTtupoBka mnoJsyyeHHbx 3HayenHi MHJIK ocymecr-

BJsieTCsl CJAEAYIOIIHM COOTHOILIEHHEM:
’ R (25,10)
MH = MH L, H)y———=, 40)
AK AK( )R (L, H) (40)
rie MHOK (L, H), R (L, H) — 3navenHs A1a HaHHbiXx L u H.
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4. Bubop BenuuuH p u 8§, pacuer HopMmarusa C(p).

PaccMarpuBas mpeanaraeMblfi NOAXOJA, HEOGXOOHMO OTMETHTb,.
4To OH 6asHpyercid Ha psle COBeplLIEHHO NPOHM3BOJbBHBIX AOMYylle-
HHH. [lpexne Bcero ato kacaercsi Bbi6opa J0JM BHIOB, AJISI KOTO-
pPHIX NpelOoTBpaliaeTcsl pHCK NopaeHus. I[lpeasaraercst NpHHATD
p=06=0,05; aprymeHTHpyeTcs 310 TeM, u4to 95 %-ii ypoBeHb
3alHTH HCNOJb3YyeTcs B O(QHUHAJIbHBIX HOKYMEHTaX ATeHTCTBA IO
oxpaHe okpyxatoueil cpefnl CIIA (nmpu 060CHOBAaHHH HOPMAaTHBOB.
KayecTBa BOAHOH cpear). Ho ¢ TakuM e ycIeXoM MOXKHO HC-
N0Jb30BaTh H JI06YI0 ApYyryi BeianuuHy, Hanpumep 0,005 uau 0,1.
Hpyroi MoMeHT, KapAHHAJbHO BJHSIOIIHH HAa KOHEYHHIH pe3yilb-
Tar,— noabop TecTHpPyeMblX BHJAOB. BenuunHa kosdduuueHra 3a-
naca W COOTBeTCTBEHHO BeJHuHHa C(p) cyllecTBeHHHIM 00pa3oM
3aBHCAT OT pas6poca 3HaueHHd MHJIK: uem oH 6osblie, TeM 60Jb-
we Ko3dopuuuent 3amaca. CienoBaTesbHO, NPOH3BOJBHO BKJHOUAS
HJH HCKJIOuas onpejle/leHHBIe BHAH, MOXHO H3MEHATb BeJHUHHY T
Ha NopsAAoK H Gosee. B mpuBosiuMoM aBTOpaMu npumepe pasbpoc
BeanunHel MHJK oueHb BelHK, Tak Kak B Ha6Gop TecTHpYeMHIX
BH/IOB BKJIOUEHHB H J0xJeBo#l uepBb Dendrobaena rubida (MHIOK
Cd paBua 154 Mkr/r mouswl), u kuewy Platynothrus peltifer
(0,97 Mkr/r). Xora cpenuss senuudna MHJ/IK cocrasasier 9,4 MKr/T,.
pacyerHas BeauuyuHa C(0,05) =0,16 MKr/r okasnBaeTcs CYIECTBEH-
HO HHXKe (B 6 pa3) MHHHMAaJabHOro u3 3Hayenu#t MHIK, nonyuen-
HOro B J1a60OpaTOpPHBIX 3KCIepHMeHTax. FHTepecHO, YTO HCKJIOYeHHe
H3 pacyeToB Kpa#HHX 3HaueHUH CYlIeCTBEHHO MeHseT BeJHYHHY
C(0,05), xotopass craHoBuTcs paBHoH 1,1 Mkr/r (1. e. B 6,6 pa3sa
60Jibllle NepBOHAYAJbHOM).

Chnenynomuil apryMeHT NpOTHB JAHHOIO MeTOJa KacaeTcs IOCH-
JIOK, Ha KOTOPHIX OH Oasupyercs. Ilpn BHBome GOpMyJbl Npenno-
JaraJjoch, 4ro TECTHPYIOTCA BHAH, CJy4aHHO H3BJIeUeHHble H3 CO-
obuiecTBa. DTO SIBHO HepeaJHCTHuHOe npennonoxeHdHe. OOGLIUHO B
Na60paTOPHBIX 3KCHEPHMEHTAX HCIOJb3YIOTCS BHAH, IJ5 KOTOPHIX
pa3pabGoTaHbl METOAMKH COXEp:KAaHHS H KyJbTHBHpoBaHHA. Kpome
TOro, JaHHas IOCBUJIKA JejlaeT Bce BHAb paBHO3HAuHBIMH. C 3THM
TaKXe TPYAHO COIJIACHTbCSA: HanpuMep, BHIIaJieHHe KJIOUEBOTo
BHIAa MOXET pe3KO H3MeHHTb (PYHKIHOHHpOBaHHe Bcero coobuiecrt-
Ba, XOTS NpPH 3TOM JOJS 3JHUMHHHDOBAHHEIX BHJOB HE IPEBBICHT
yCTaHaBJIHBAEMYIO BEJHUYHHY p.

Takum o6pasoM, HmpeasaraeMblfi NMOJAXOA K ONpelesNeHHIO Ipe-
JNlelIbHBIX 3HAYeHHH Harpy3kKu IIpeicTaBjseTcs HeaJeKBATHBIM 3a-
JlauaM 3KOJIOTHYeCKOT0 HOpMHPOBAaHHS.

¢nxcnponaﬂﬂaﬁ BE€JHUHUHA H3IMEHCHHSA Nnapamerpa

B Meromax gaHHOH Trpynne B KauyecTBe NpefeibHOH Harpysku
npefsiaraercsi HCIOJNb30BaTh TAaKYl0, KOTOpas He BHI3BIBAeT H3Me-
HeHHsi mapaMerpoB 6oJiee yeM Ha ONpejeseHHYI0 (HKCHPOBAHHYIO
BeauuuHy: 20—25 %-e cumkenne mpoaykuuu skocucreM (Tuxomu-
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poB, Posanos, 1985) u 10 %-e (M3pasaws u ap., 1991; denopenko,
Peiimepc, 1983). DTH BeJHUYHHBI HMEIOT XapaKTep THIOTE3H, XOTS
# TIOAKpeIJIeHHOH 3MIHPHUYECKHM MAaTepHaJsIOM: eCTeCTBEHHbIEe (IYK-
TyalHH NMPOAYKUHH OOBIYHO YKJAJABBAITCHA B 3TH HpeNesH *.

IlpennaraloTcsi H JpyrHe 4YHCJIOBble KOHCTAHTH JONYCTHMOCTH
TpaHchOopMal Ui 3KOCHCTEM: M3MeHeHHe BHJAOBOTO COCTaBa M CTPYK-
TYpbl PacTHTEJNbHOCTH Ha 1/3, CHHXKEHHe HJIH IOBBLILUEHHE JOJH
TpodHueckoil rpynnsel B 3oouenosde Ha 20 9%, cHHUXKeHHe BHIOBOIO
pasHoo6pasus (no uHjaekcy llleHHOHA) XXHBOTHOrO HaceJeHHs Ha
5 Y% (Ouenka cocrosiuus..., 1992), oTkK/JIOHeHHe TapaMeTPOB ApPeBO-
croa Ha 10—159% (Ilpouun, ITyukoBa, 1982), u3MeHeHHe YHCJEH-
HOCTH MOYBEHHBIX MHKpooprauusMoB Ha 50 % u OGHOXMMHYeCKHX
noKasarejefl akTHBHOCTH mnouBbl Ha 259 (IlepuoBckas u jp.,
1982) u np.

Ilpu Bcell 3aMaHYHBOCTH TAKOTO pellieHHS NAHHBIA NMOAXOJ Npen-
CTaBJISIETCA CJIMIIKOM YIpPOIIEHHBIM JJS 3KOJOTHUECKOTQ HOPMHPO-
BaHHA M Moxer OBIThb HCIOJIb30BAaH JHIIbL B KauecTBe CaMOro rpy-
6oro mnpubJanxeHus.. BHOOp KOHKPETHOrO 3HAUE€HHS  KOHCTAHTHI,
CKOpee, HMEeT OTHOUIEHHE K YHCJOBOH MHCTHKE, YeM K 3KOJIOTHH.
Ho npu atom BeanuyuHa 20 % 6san3ka k BepxHell KPHTHUeCKOH TOY-
Ke Joructdueckoil ¢yukuun (3akiues, 1984), 1. e. onpenesseMble
M3 pasHBIX NOCBLIOK BEJHUYHHBI NpefesbHBIX HATPY30K AAAYT CXOJ-
‘HBIH pe3yJbTart.

Cro/ib e OpPHEHTHPOBOUHBIE PE3yJbTAThl MOXET AATh CJEAYIO-
Tt mpocTtoit (aMnupHYecKHi) Mmeron, npennoxenHelit M. . I'poa-
3HHCKHM (1988): KpuTHUeCKOH cuHTaeTCs HArpysKa, He BHIBOJAILASA
5KOCHCTEMY H3 OJHOH KJaAacCH(pHKAIHOHHON THMNOJOTHYECKOH TpyIINbI
B Apyrywo. [lpusHaku THNOJOrUYeCKHX Ipynn (HampuMmep, B JaHA-
urapTHOM KaprorpaduposaHud) 06pasyioT AOBOJBHO YCTOHUYHUBHIHA
koMmyekc. OHH OOBIYHO OTPaxKalTCH B HX Ha3BaHHAX H 3a(pHKCH-
pOBaHBI B pa3JIMYHOTO pPOja CIIpaBOYHBIX pykoBoacTBax. Cy6beKTHB-
HOCTb JaHHOTO HOJXOAa OueBHAHA (KPUTHUECKHE COCTOSHHSA HLeJH-
KOM OMNpeleJsIOTCS KPUTEpHAMH THUIIOJOTHH JaHAadToB).

B page cBsizaHHHIX ¢ NpobieMOH 3KOJOTHYECKOTO HOPMHPOBAHHA
paboT HCNOJB3YIOTCA TaK Ha3biBaeMble (YHKIHH XKeJaTelbHOCTH
(noapo6Ho paccMmoTpeHsl B pasjaene 4.1). UucaoBble 3HaueHUust QyHK-
nHi Moryr OHITb HepeBelleHH B Bep6afbHYI0O OLEHOYHYIO LUKAaJy
(06BIYHO 5-6a//IBHYIO € TPagauUsAMH «OTJIHUHO», «XOPOLUO», KYIAO0B-
JIETBOPHTENLHO®, <IJOX0», «HenpHeMJeMo»). KoHKpeTHHA cnmocob
nepesoja sajaercs Jgu6o mpoussoabHo (Caxapos, 1982; Caxapos,
Habsam, 1982 a, 6), 1160 Ha OocHOBE KPHTHYECKHX TOueK (HYHKLHH
Xappuurrona (Ansep u ap., 1976; Kaauuud u ap., 1991; Ilokap-
skeBckul, Tapoinas, 1990; Tspeins, Baarep, 1988; Tapoius, Ilokap-
xkeBckud, 1991). Xora aBTOpbl He YKAa3BIBAalOT, KAKHM KOHKPETHO

* Pa3iuydsi YK232aHHBIX BEJHMYHH, BEPOSATHO, OGYCJOBJEHH Da3HEIMH MacllTa-
6aMn paccMoTpeHHsi — rao6ambHbiM (Aas 10 %-ro CHHXKEHHSI) H JOKaJbHHM (AJA
20 %-ro). ’
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06pa3oM OHH MPEANOJararmT HCIOJNb30BaTb (PYHKUHH KeJaTelbHO-
CTH B 3KOJIOTHYECKOM HOPMHPOBAHHH, H3 KOHTEKCTa MOHSTHO, YTO B
KayecTBe MpefeJsbHbIX HATPY30K JOJIXKHBI ObITb NMPHHATH T€, KOTO-
pHle COOTBETCTBYIOT I'DAHHLAM IpafalHi «XOPOLIO» HJH «OTJIHYHO»
(uncaoBbHle 3HaueHHs! PYHKUHH kenaartenabHocTH 0,63 u 0,8).

Kak nokaszanHo B pasjese 4.1, mpoueiypa mnepeBojila peajbHHX
3HAUeHHH NapaMeTpoB B (YHKLUHIO KeJaTeJbHOCTH OCHOBaHA Ha
pAje NPOH3BOJbHHX JoNMyuwieHHH. DTO AejaeT H caM cnocol omnpe-
JleIeHHs TIpeleIbHRIX Harpy3oK BecbMa CyGBEKTHBHBIM.

BapnaHT HCHOJB30BaHHS UYHCJOBHX KOHCTAHT AJS ONpeJeJeHHSt
KPHTHUECKHX Harpy3ok — npeanoxenHas 0. I'. Ilysauenko (1990)
OLleHKa COCTOSIHHS COOO11eCTB:

K+1
In

M
C=.—.—
InM ' (41)

rie M — HopMasbHoe (HauboJsiee yacToO BCTpeualolleecs) YHCJIO BH-
JI0B B COOOIeCTBE B YCJAOBHAX JaHHOrO perHoHa; K — peructpupye-
Moe uncao BHAOB. [IpennararoTrces caenyoude rpagauuu: ecin C=
=0—0,2, cocTrosiHHe cooOlleCTBA COOTBETCTBYeT HOpMe; eciH C=
=0,2—0,4 — oTk/JI0HeHue caaboe; C=0,4—0,6 —cpennee; C=
=0,6—0,8 — 6oasu1oe; C>0,8 — ouenb Gouabiroe. COOTBETCTBEHHO
Harpyska He JoJikHa npuBoiuTb kK C>0,4. BhiGop rpaHuu rpaga-
LUHH IPOH3BOJIEH, XOTS H HMeeT KOCBEHHOe 3MIIHpHYecKoe OGOCHO-
BaHHe (MaTepuHaJb MO pasHOOOGPAasHI0 TpPaBAHO-KYCTAPHHYKOBOTO
spyca JeCHbIX cOooOIecTB): OTKJOHEHHe I106aJbHOH A/ BCeH Tep-
putopun 6niButero CCCP HOpMH (1eBsiTb BHAOB) OT MAKCHMaJbHOH
peruvoHanbHoll HOpMH (32 BHAA) yKJAaawBaercs B mnpelenbnl C=
==0,0—0,2, a perHoHaJbHONH HOPMBI JJISl €CTECTBEHHO HEYCTOHUHBHIX.
JIECOB Ha CeBepHOM IMpejejle pacHpOCTpaHeHHs] COOTBeTCTBYyeT C=
=0,4—0,6. 118 maHHOrO NMOAXOAAa TaKxkKe CHPaBeIJHBO BCe CKa-
3aHHOE O YHCJOBBIX KOHCTAHTaX.

I'paHHUB HOPMAALHO pacnpeae/eHHON COBOKYITHOCTH

OnMH H3 pacnpOoCTpaHEHHBIX NOJXOJOB K ONpeJeseHHIO KPHTH-
YeCKHX TOYEK OCHOBAaH Ha IIPeANOJIOXKEHHH, UTO KDHTEpPHEM HOp-
MaJbHOCTH COCTOSIHHSI 3KOCHCTEMBl CYHTAeTCS HOPMAaJbHEIH 3aKOH
pacnpeneseHuss ee mnepemenHblx (I'pomsuncknii, 1988; degopos,
1977; u ap.). B atoM cayyae MakcHMaJbHble H MHHHMAJbHbBE KpPH-

max min
THUECKHE 3HAaUEHHS (x,(p H xgp ) HaxoasiTCAd U3 COOTHOLUIEHUA

(D(xg‘;"—x{{‘;")=1-—1>(e)

oy 2

(42)

b

rie ® — ¢pyHKUHS HODMHPOBAHHOTO HOPMAJIbHOIO paclpejeseHHs
(TaGyaupoBaHa BO MHOTHX PYKOBOACTBaX IO CTATHCTHKE); Ox—
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cpelHeKBaJpaTHUeCKOe OTKJOHeHHe; P (g) — BepOSITHOCTL COOTBET-
CTBHA HOpMaJbHOMY 3akoHy (o6bluHO P npuHHMaercs pasHo# 0,8;
0,9; 0,95 unu 0,99). Hasa magoro- uucsaa HabGJaOgeHHH KpPHTHUECKHE
TOYKH MOTYT OBITb IOJIYYEHHl CJAELYIOHIHM 06pa3om:

A =X - koy; x" =X — ka,, (43)

TAe k— TOJIepAHTHbIH MHOXHTeNb, UCIOJb3YEeMBIi B MaTeMaTHue-
CKOH TEOpDHH HaJeKHOCTH (ero 3HaueHHs TabyJHpyKOTCa AJA LaH-
Holt P(e) W uHcJa Ha6ﬂ}0ﬂ6HHH) X —cpenHee 3HaueHHe NapaMer-
pa. Bolbopka 3HaueHHH mapaMerpa (Js omnpeneseHuss X H Oyx)
dopmupyeTrca npu o0cje0OBAHHH IKOCHCTEM OJHOrO THIIA, He HC-
TIBITHIBAIONIHX HOPMHPYEMBIX BO3AE€HCTBHUH.

Kak BapuaHTt 3toro — noxxox, npenJjoxenuwii C. A. IlatunbMm
(1979) nas onpeneneHus: Npefe/bHBIX KOHLEHTPAUHH TOKCHKAHTOB,
HMeIONIUX TPHPOJHEE aHaJordH. BHoreoxuMuueckHe NOpOru ycra-
HaBJHBAIOTCA KAaK TDaHHLBI eCTeCTBEHHOH H3MEHUHBOCTH KOHUEHT-
pauuii:

Xip = X =+ 20,. (44)

Muoxurens 2 — 370 OKpyrJieHHOe 3HaueHHe {-KpuTepus CTbIOJeHTa
st 95 %-ro ypoBus 3nauumoctH. OGocHoBauHe ¢GopMyJbl 6as3upy-
eTcsl Ha 3aKoHe ToJepaHTHocTH lllendopra u mocelake, 4TO cyuie-
CTBYIOIHE cpelHHMe KOHUEHTpalHH, K KOTOPHM G6HOTa alanTHpO-
BaHAa, ONITHMAJbHEL JJIs Hee,

JlanHble MeToAH HauboJiee YA3BUMBI IJsi KPHTHKH. Bo-nepBhIX,
COOTBETCTBHE paclpejeseHds] NepeMeHHBIX HODMAJbHOMY 3aKOHY
JlaJleKo He Bcerja MoxkeT OBITb KpHUTEpHEM HODMAaJbHOCTH COCTOS-
HUA cucteMbl. HopMaJsbHBIA 3aKOH —3TO OAHH H3 MHOTHX THIIOB
pacnpejesieHHsi, XOTS M 3aHUMAIOUHH ocofoe MeCcTO H HMEIOHIUH
OTHOCHTEJbHO OOJIbLIOE YHCJO NPAaKTHUeCKHX NpHuJoxeHu#. Ho oH
He yHHBepcaJieH. Hampumep, pacnpelejieHHe KOHIEHTpauui Tsxe-
JbIX METaJIJIOB B MOYBE M CHere Hamle HOJUHHSAETCH Jorapupmuue-
CKH-HOpMaJbHOMY pacnpegaeneHuio. [1pu HeboJblioM yucae Ha6JIIO-
JeHHH THNHYHA CHTYalHs, KOrAa paclnpelesieHde NepeMeHHOH Mo-
JKET XOPOLIO COOTBETCTBOBATb OJAHOBPEMEHHO HECKOJbKHM 3aKOHaM
(BacuneBuu, 1969). B maHHOM cJjyyae MBI HMeeM JeJ0 C OTroJOC-
KOM 3HGOpHH OTHOCHTEJIbHO HOPMAJbHOTO 3aKOHA, LAPHBIIEH B
KoHle XX B. 6uaropgaps GuecrsamuMm paboram K. I'aycca u Il. Jla-
niaacca. OgHako He cjenyeT 3a0bIBaTb HPOHHYHOI'O BLICKA3bIBAHMS,
npusogumoro A. Ilyankape: «Kaxapli yBepeH B cHpaBeAJIHBOCTH
HOPMAaJIbHOTO 33aKOHA: 3KCINEPHMEHTATOPBl — MOTOMY, 4YTO OHH AY-
MalT, UTO 3TO MAareMaTHYecKas TeopeMa; MaTeMaTHKH — MOTOMY,
YTO OHH JYMalT, YTO 3ITO 3JKCNEpPHMEHTaJbHHH ¢dakT» (UUT. NO:
AfiBassH u 1p., 1983, c. 170).

Bo-BTOpbIX, OueHb CcyObeKTHBEH BHIGOD BEDOSATHOCTH COOTBET-
‘CTBHSI pacIpejesieHdsi HOPMaJbHOMY 3aKOHY (OH 6oJiee OCHOBAH Ha
CJIOKHBIIMXCS TPaJHLHAX, UeM HMeeT palHOHAJbHOe 060CHOBaHHE).

116



DTO OTKpBIBaeT NYyThb K IIPOH3BOJIBHOMY YCTAHOBJIEHHIO BeJHUYHH
npeleJbHEIX Harpysok. HampuMep, IpH 3agaHHH ypoBHeH 3Hauu-
mocti 0,95 u 0,99 KoHeuHasi BeJHUHHA HOpMaTHBA OTJHYaeTCs B
1,7—2,5 pasa (nss oOBLIYHEIX B NMPAaKTHKE 3KOJOrHYECKHX HCCJeM0-
BaHuii o6bemoB BbIGOpKH). Ellle 6osee kOHeUHLIH pe3yJbTar 3aBH-
CHT OT pasJHuHH B YHCJe HabJIodeHHH.

Meronnl, npUBJEKAIOIHE <BHEWHIOW» HHGOPMALHUIO

Haunb6osaee npocrofi cnocod HaxoxXIeHHS IIpeleJbHBIX HArpy3ok
MoxeT OBITh peasu30BaH INPH YCJOBHHM, KOIJA H3BECTHH KPHUTH-
YeCKHe 3HAYEHUS <«BBHIXOAHBIX» (DYHKIHH 3KOCHCTEMBI (COLHAJBHO-
BKOHOMHYeCKHX H OuoctepHnx). B stom cayuae (['poxsunckuf,
1988) KpuTHueCcKHe 3HAueHHSI HAXOAAT M3 pelleHHsT oO6paTHOR 3a-
JauH:

Xgp = f, (y*)r (45)

rje y* — 3ajaHHOoe (M3BHE CHCTEMBI) MHHHMAJIbHO AONMYCTHMOE 3HA-
YeHHE <BHIXOJHOH» (PYHKUHH 3KOCHCTEMEI; Xyxp — KPHTHUECKOE 3Ha-
yeHue mapamerpa; [’ — dyHruus, obpatHas K GYHKUHH [, CBA3HI-
Balollel mapaMerpel ¥ GYHKUMH 3KocHcTeMbl y=—7(x). Anajorunuy-
HEM 06pa3oM MO BeJHUHHE Xxp (IPH HAJHYHH COOTBETCTBYIOIIEH
QYHKUHH, CBA3bIBAlOlleHd NapaMeTpbl M HarpyskH), HaxoJfT Ipe-
JeJibHble 3HAaueHUsI Harpy3oK.

IIpaktuueckne cnocobvl omnpefeseHus: [° NpH W3BECTHOH [ He
BHI3LIBAIOT cjaoxHocTell (Annep u np., 1976). Ilpumepom pacueroB
nmomo6HOrO poma MoxKeT CcJAyXHTb pabora A. C. AnekceeBa u
E. B. TapacoBa (1990). Ilo pesysnbraraM HaTypHBIX HCCJEeZOBaHHH
ABTOpPHl ANNPOKCHMUPOBAJIM HOPMHPYeMHBIH napaMerp Yy (MHIEKC
COCTOSIHHSL JIPEBOCTOSI) YPaBHEHHEM MHOMECTBEHHOH perpeccuu:

Y =a, -+ aix; + asxs -+ azx, + asx4, (46)

tae x; — pH cuHera; x,, X3, X, — KOHUEHTPALMH B CHere SOi~, F-,
Ca?+. Kpome Toro, Gblia NoJyueHa 3aBHCHMOCTb

X1 = by byXy - by 4~ by (46a)
Penrasi 3agauy JHHEHHOro NPOrpaMMHpPOBAHHS
Xo + X5 -} x, - max,

2739 + [27% + Ay Xy = alpH* + y* — Qy,
bzxz + b3X3 + b4x4 = pH* - bO
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aaa pH*=6,3 u y*=1,5 (cpenHHe 3HaueHHs Ha (GOHOBOH TeppHTO-
pDHH), HAXOAAT COOTBETCTBYIOLIHE KOHUEHTPALHH MHOJIJIIOTAHTOB.
3aMeTHM, UTO pe3y/bTaThl NOJYYEHH MO NSITH NPOGHBIM MJIOHIAJSM,
OlHa H3 KOTOPbIX KOHTPOJIbHASl. DTOTO COBEPHIEHHO HEAOCTATOUHO
JJIs1 yAOBJETBOPDHTENBHON aNNpOKCHMAIIHH J030BOH 3aBHCHMOCTH,,
KoTopasi O6bIYHO CYLIeCTBEHHO HeJnHHeHHa. B srofi cuTyamuu pas-
JIMUHOTO POJAa HHTEpPNOJAUHHM, a TeM 6oJjiee 3KCTPanoJsilHH OYEHb
pPHCKOBaHHH *. EcTecTBeHHO, aBTOPDH COBEpILIEHHO He 3aTpParHBaloT
Bonpoc 06 06OCHOBAHHOCTH BHIOOPa BEJHYHHEl Yy*, HaXOXJEHHE KO-
TOPOH, COOCTBEHHO, H COCTaBJISIET NPEeIMET 3KOJOrHYeCKoro Hop-
MHDOBaHHA. .

B peasbHBIX CHTyalUMsiX ykasaTb NpejesbHble MHHHUMaJbHbIE Be-
JHYHHH COIHAJbHO-3KOHOMHYECKHX (YHKUHUH 3KOCHCTEM (HampH-
Mep BeJHYHHY ypoxkasi, o6beM 3arotoBOK Jeca H JAp.) KpailHe
CJI0XXHO. DTO OTKPBHIBAeT NMYyTb AJA YHCTO CYO'beKTHBHBIX perlueHHH.
Kpome Toro, B Hactoslllee BpeMsl HAHTH NpelesbHbIE BEJIHUHHH JJISL
pPa3nHYHBIX OHOCGEpHHX (QYHKIHH JIOKAJbHHX 3KOCHCTEM INpPaKTH-
yecKH HeB0o3MOXxHo. CJjenoBaTe/bHO, AAHHBIA NOAXOJ He MOXeT
6LITb KOPPEKTHO OCYLIECTBJEH B. CXeMe 3KOJOTHUECKOrO0 HOPMHpPO-
BaHHS. '

B psine cayuaeB BHeHIHSst HH$oOpMalUsa MoxeT OHTb 6osee 06b-
ekTHBHOH. Tak, npH paspaloTKe DerJaMeHTOB COJAEPXKAHHS TOKCH-
KaHTOB B TOYBE OJHHM H3 KDHTEDHEB OINpeJeJeHHs NpelelbHHX
KOHUEHTpauuH MoxkeT ObiTh HempeBoimeHue ITJK n7s cenbcko-
X0351ICTBEHHOH NpPOAYKLUHH, BhipauiiBaeMofi Ha 3Tod nouse ([oH-
yapyk, Cumopenko, 1986). Oxnako HaJaHuHe Takoi HHObOpMalHKE
HMeeT MeCTO KpakiHe pelkKo.

BpiGop mMeTona

CpaBHuM passinunble MeTonbl (cM. pHc. 10) M noneltaeMcs ocy-
LIECTBHTh HX BHIOOp MO KPHTEPHAM MHHHMAJIbHOH CYObEKTHBHOCTH

H MaKCHMAaJbHOH NMpPOCTOTHI.

O60CHOBaHHOCTb NpeJeJbHEIX HATPY30K, NOJNYYaeMBIX METOJLAMH
[11] n [12], nenuxkoM omnpenenserca 060CHOBAHHOCTBIO «BHEMIHeH»
uHpopmanund. Ho ee monyueHHe — 3ayaya He MeHee CJOXKHas (€CJaH
He 3HauHTeNbHO GoJee cjoxHasA, kak B [11]). IToatomy oHu Bpsn
JH MOryT ObIThb Ga30BBIMH JJS 3KOJOTHYECKOIO HOPMHUPOBAHHS.

* Takoe («B Jn06») pelueHHe 3aJayd HODMHDOBAHHS HEBOJbLHO BBI3BIBACT B
namstd caoBa Mapka TBena: «3a 175 Jner aJauHa MHCCHCHIM B ee HH)KHEM
TeYeHHH CcoKpaTHJach Ha 242 muan. B cpeanem pexka ykopaunpanach GoJiee uem
Ha 1,3 munn B rod.” Besikuit 37paBOMBICASIIAA YesOBeK, He SBJAIOIHACA Tynuuen
KHJH HIHOTOM, MOMMET, YTO POBHO MHJUIHOH JieT Hasaj] AJHHa MHCCHCHIH COCTaB-
aana Gosaee 1,3 MHIJIMOHA MHJIb, U OHA Mepecekasa MeKCHKAaHCKHH 3aJHB NoJo6HO
yAauaumy. B cuay Tex e IPHUYMH KaxKAOMY JOJKHO OHITb SICHO, 4TO AO MNpolue-
CTBHH 742 JieT NpOTSIXKEHHOCTb MHCCHCHIIH B ee HHMKHEM TeYeHHM COKPaTHTCA 1O
01HO{ MHJIH C YeTBepTbiO... B Hayke ecTb HeUTO Takoe, OT Yero 3aXBaThIBaeT AyX.
Ofaafas NyCTAKOBBLIMH 3amacaMH ()akTOB, C MOMOILbIO HAYKH MOXHO BLIABHHYTE.
HeBepoATHOE YHCJIO AOTANOK M MPEeAJIOKEeHHH>.

118



Mertoanl onpeneseHuss NpenejibHOH HArpy3kKH KaK KPHTHYECKOH
touxkd obyukunu ([1], [2], [3], [4]) no3Boasior ctporo ¢opmaiu-
30BaHHHIM 06pa30M OCYILIECTBJSATH NPOLEIYpPY HaXOXAeHHS HCKOMOMH
‘BenuuyuHbl. OHH NpeAcTaBiAlOTCS HanboJee ajeKBATHHIMH. Bo-nep-
BBIX, IOTOMY YTO peaJH3yIOT COBpeMeHHBle NpeICTaBJEHHS 3KOJIO-
TOB O CTYNEHYaTOM XapakTepe 3aBHCHMOCTH J03a — sdpdext. Bo-
‘BTOPBIX, Jal0T 60Jiee peaJHCTHUHYIO OLEHKY IpeJesJbHOH Harpy3kH
[0 CPaBHEHHIO C HArPY3KOH KaK MAaKCHMaJlbHO HeAeHCTBYIOLIEH RO-
30# (ZomyckaeTcsl olpeleseHHOe H3MEHeHHe NapaMeTrpa, IPHHAMae-
MOe KaK He3HauHuTeJbHOE). B-TpeTbHX, colep:KaT MeHblle 3JeMeH-
T0B cy6'beKTHBH3MA O CpaBHeHHIO ¢ apyruMu (Hampumep [7], [8],
[91).

Bbi6op BHYTPH 3TOH TIpYNNbl alpHOPHO OCYLIECTBHTb CJOXKHO,
TIOCKOJIbKY MeTOAbl HMEIOT OueBHAHOE CXOJACTBO H pEe3yJbTaThl HX
peasH3alHH BpAA JH OYAYT CYIIeCTBEHHO pasinuathbcs. [Ipu aTom
Metod [l] HMeeT HeKOTOpOe MPEHMYILIECTBO Ilepei OCTAJbHBIMH B
CHJy CBOeH NPOCTOTHI H 6ousblieli rHOKOCTH (NPHMEHHM J1JIs aHa-
JIH3a 3aBHCHMOCTEH, OTJIHYAIOUIHXCS OT «KJACCHYECKHX» CTyNeHya-
“ThIX KPHBBIX).

Bce npoude Meroab cTpagaioT OOLIHM HEAOCTATKOM — 60JIbLIOH
JoJiell NPOHM3BOJBLHOCTH NPH peajH3alHHd NpPOoUeAyPH HAXOXJAEHHS
npefesbHBIX HAarpy3ok. JTO [eJaeT BO3MOXKHBIM C IOMOLUBIO He
‘OUeHb 3aMETHON0 MAaHHUMYJHPOBAHHSI NapaMeTPpaMH CYLIECTBEHHBIM
06pa3oM H3MeHATh KOHeyHHi pesyabrar. Tak, B |[6], [6a], ![8]
HCMOJBb3yeTcsl NapaMeTp, 3aBHCAIIHH OT [PHHHMAaeMOro YpOBHS
3HAaUUMOCTH, KOTOPHIA 3a]aeTCsl NPOH3BOJIbHO. Takke OueHb CyIle-
‘CTBEHHHIE OTJHYHS KOHEUHOTo pe3yJbrara OyAyT HOJYYEHHl IpH
Pa3HBIX BapHaHTaX 33JaHHUS HAKJOHA (YHKUHH XKeJaTeJbHOCTH
Xappuurrona B [9].

OnucaHHasi cHTyalUsi aHAJOTHUHA TAKOBOH B NPHUKJIAJHOH cra-
Tctuke, E. C. Bentuenbp (1982) xapakrtepH3yeT ee clelylOLIHM
o0pa3oM: «OaHaxIb Ha3HAYeHHbIH (3aMeTHM IIPOH3BOJIBLHO!) ypo-
BeHb JAOBEpHs... B JajbHefllleM «OGCYXAeHHI0O H 06XKAaJOBaHHIO HE
NnojJexutT». Pas Mbl JOTOBOPHJHCH CUHTATb NPAKTHYECKH MAOCTO-
BePHBIM COOBITHE C BEpPOATHOCTbIO, ckaxeM, 0,99, Bce paabHeiiline
BBIKIAJAKH TNpOBOASITCS OGE3yKOPH3HEHHO... CTPOTO, a BONPOC O
TOM, OTKyZa B3siiuch 3TH 0,99, cunrtaercs Kak Obl gaxe H HeNpH-
JIHYHBIM.

HHTOHAUHUA paccyXAeHHS... TAKOBA: NYCTh HAM KTO-TO... HA3HAYHJI
ypoBeHb aoBepHs. OTKyAa OH ero B3sJl-— He Haule HeJ0; Hallle
JleJIo — OTBETHTb Ha BOINIPOC: MPOTHBOPEUHT JIM NPH 33LaHHOM YpPOB-
He.. TakKasg-T0 THIOTe3a ONBITHHM JaHHHM» (c. 46). Ilpu stoM

Hammo SIBHOE€ HECOOTBETCTBHe MexJy TrpybOCTbI0 NOCTAaHOBKH
saaa'-m MaJIoH LeHHOCTbIO BHIBOJOB H TOHKOCTbIO anmapata» (BeHrt-
uenab, 1982, c. 51).

B Meroze {7] nmpoH3BOJBHOCTb 3aJaHHSI BEJHUHHH NpeAeNbHOTO
CHHXXEHHS BHAHA HEBOOPYXKEeHHBIM ria3oM. OAHAKO OJHA H3 KOH-
craut — 20 %-e cHHXeHHe — MOXET NpeTeHA0BaTh HAa o0cofoe Io-
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JIOJXKeHHe: NoJyJaeMas ¢ ee HCIOJb30BAaHHEM INpejiesbHasi Harpy3ka
6JsiM3Ka K BepXHeH KpHTHYECKOH TOUKe JIOTHCTHUECKOH PpyHKUMH (CM.
NpHJOXKeHHe 2) M IpaHHulle Ipajalid «OTJIHYHO» B QYHKIHH KeJja-
TeqbHocTH Xappunrrosa. Ilostomy sTa koHCTaHTa MoxeT OBITh

NpHHATA B KauecTBe NepBOro NpHOJHXKEHHS.
Takum o6Gpa3om, 6a30BBIM JJIT JKOJIOTHYECKOTO HOPMHDOBAHHUSE

MOXKeT CJyxHTb MeroJ [1] (ero MareMaTHuYeCKHe acleKThl pac-
CMOTPEHHl B PHJIOXKEHHH 2).



F'naea b

9KOJIOr'M4YECKOE HOPMHPOBAHHE
H CME)XHBIE JUCHHNJIHHDb]

5.1. MECTO 3KOJIOTHYECKOIO HOPMHPOBAHHHS
B INPHKJAJLHOR 3KOJIOTHH

DKOJIOTHYECKOe HOPMHDOBAHHE — OJHO W3 HAamnpaBJeHHH Mex-
JHCLUHIIHHAPHOTO KOMIJIEKCa, WMEHYeMOro INpPHKJIAAHOH 3KOJIOTH-
eii. Kpome Hero B 3TOoT KOMIIeKC OOHuYHO BKiouyaoT (Canbikos,
1991) 6uoMHAMKAUMIO AaHTPONOTEHHBIX BO3JEHCTBHH, 3KOJIOTHUECKYIO
AHACHOCTHKY COCTOSIHHSI 3KOCHCTEM, 3KOTOKCHKOJIOIHIO, KOJIOTHYE-
CKYIO 3KCIepPTH3Y, KOJNOTHIeCKHA MOHHTODHHT,9KOJIOTHYECKOe MpOr-
HO3HPOBAHHE, 3KOJOTHYECKYI0 HHXKEHEpHI0O H CHCTeMOTeXHHKy. On-
HAaKO Takoe JeJieHHe He 0O1eNPH3HAHHO, CYIeCTBYIOT aJbTepHATHB-
Hble NMOAXOABl K 3aJaHUI0 CTPYKTYDPHI NPHKJIAJHOH 3KOJOTHH. MHI He
OyleM paccMaTpHBAThb 3TOT BONPOC MOJAPO6GHO, MOCKOJbKY OH Tpel-
CTaBJjsieT IpeAMeT CaMOCTOATEJbHOTO H3yUeHHS, YKaxeM JIHUIb,
B KAKHX OTHOUIEHHSIX HAXOAMTCS 3KOJIOTHYECKOE HODMHPOBAHHE C
JPYTHMH HanpaBJeHHSMH IPHKJAAAHOH 3KOJIOTHH.

[Ipn WHPOKOM TOJKOBAaHHH YNOMSHYTHIE NOHSITHS OKAa3BIBAIOTCA
JOCTAaTOYHO NOJHBIMH CHHOHHMAaMH. ¥Y3KOe JKe TOJKOBAaHHE [eNlaeT
HUX COHOJYHMHEHHBIMH H BEHICTpauBaer B Hepapxuueckuii psn (Bopo-
Oefiunk, 1990a). Ilpn 3TOM Ha nepBOH CTYNMEHH OKA3BIBAETCS 3KO-
TOKCHKOJIOTHS, KOTOpAas aHAJU3UpyeT MeXaHH3MBl TOKCHUECKOro
JAefCcTBHA NOJJIIOTAHTOB (HAa OPraHH3MEHHOM H CyOOpPraHH3MEHHOM
YPOBHSIX) B peajbHBIX NPHUPOJHHIX ycaoBuax. Jlanee Haxoautcs
OHOMHIUKAIUS, KOTOpas paccMaTpHUBaeT peaKUHH (T. e. BHEIUHHE
TIpOsIBJIEHHST MeXaHUu3MoB) OHocHcTeM Ha ctpeccopnl. CuHTe3 naH-
HBIX 3KOTOKCHKOJIOTHMH M OGHOMHJIMKAIHH OCYIIECTBJSETCH B paMKax
9KOAHArHocTukd. Ha 3TOM 3Tame NpPOMCXOAUT IE€HHOCTHASs HHTED-
npeTaudsi aHTPOIOTEHHBIX H3MeHEHHH 3KOCHCTeM (T. €. CTaBHTCH
JHAarHo3 — «xopollee» HJIH «IJoXoe» coctosinue). [as storo pe-
1Iaercss BONPOC O HOPME 3KOCHCTEM, CTPOSATCA LEHHOCTHBIE LIKaJbl,
omnpejeJsoilie BHOOp NapaMeTpPOB OHHUCAHHA, CO3JalOTCs (PeHo-
MEHOJIOTHSI H TEOpHS AHTPONOTeHHLIX TpaHC(HOPMALHUH 3KOCHCTEM.
OKOJHATHOCTHKA COCTABJISIET OCHOBY JUUIsI OCTaJbHBIX HaIpaBJeHHH
TIPUKJIAJHOH 3KOJIOTHH, Ka)KJOe H3 KOTODHX IIOJ CBOHM paKypcoM
HCMOJIb3YeT U «IMEepeoCMHCIHBaer» ee AaHHee., OQ#H M3 TakuX
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«I0JIb30BaTeNell», CTOSILHX Ha CJaeAylolleHd CTyNeHH HepapXuHH,—
3K0JIOTHIECKOe HODMHPOBAHHE, Ubfi OCHOBHAA 3ajJaua — MOJYyYeHHe:
3KOJIOTHUECKHX HOPMAaTHBOB. 1/ 3TOr0 pe3ysbTaThl 3KOAMATHOCTH-
YeCKHX HCC/IeJOBaHHH CONOCTABJAIOTCS C BEJHUYHHAMH Harpy3Kd Ha
3KOCHCTEMB! H NIapaMeTPaMH TeXHOJIOTHYeCKHX LHKJOB NPOH3BOACTB,
HndopManuss 0 KPHTHUECKHX COCTOSHHSX H HOPMAaTHBAaX Harpy3ok
HeoOXoAuMa A/ APYTHX HanpaBJieHHH NPUKJIaJHOH 3KOJOTHH, CTOSI-
IIHX Ha GoJjlee BHICOKHX CTYNEHSIX HepapXHH -— SKOJOTHUECKOH 3KC-
nepTH3bl, NPOTHO3HPOBAHHUA, HHxeHepHH. Takum ob6pasoM, 3KOJO-
THYeCKOe HOpDMHPOBaHHE 3aHHMaeT NpPOMEXYTOUHOe IOJOXKeHHE B
NPHKJAAJHOH 3KOJIOTHH, SIBJIASICh BMECTE C 3KOILHATHOCTHKOH OJHHM
H3 KpaeyroJbHHX KaMHeH BCero ee 3 aHHs.

5.2. COOTHOLWMEHHE ME)XQY CAHHTAPHO-THTHEHHYECKHM
H 39KOJOTrHYECKHM HOPMHPOBAHHEM

CaHHTapHO-THT'HEHHUEeCKOEe HOpMHpOBaHHe — HaHboJee paspabo-
TaHHas 006/1acTb perJiaMeHTAallHH TeXHOT'eHHOrO 3arpsisHeHHsT OKpY-
JKawouel cpenbl. B Hacrosilllee BpeMsi OHO HCHOJb3yeTCs B Kaue-
CTBe HOpDMaTHBHOH 6a3nl A/ OTpaHHYEHHS TEXHOTeHHHIX 3arpsisHe-
Huli He TOJBKO OKpyKalomell cpelbl HAceJeHHbIX IYHKTOB H
NPOMBILUIJIEHHHX I[JIOII3/I0K, HO H HNPHPOAHHIX coobulecTB. DTO He-
H30€XKHO BHI3bIBaeT HEOOXOAHMOCTb PacCMOTpPETh BOIPOC O COOTHO-
IIEHHH MEXJAY CAHHTADHO-THTHEHHUYECKHM H 3KOJOTHYECKHM HOp-
mupoBanueM. CJjellyeT OCTAHOBHTLCS Ha JBYX BAXKHBIX MOMEHTaXx:
JIOCTAaTOYHO JIH CAHHTAPHO-THTHEHHYECKOTO HOPMHDOBAHHA AJA 3a-
IIUTH NPHPOJHBIX KOMIIJIEKCOB; B KAaKOM OTHOWIEHHH OYAyT Haxo-
JUTbCA APYr K JAPYry ABe NapaJjljebHO CYIIECTBYIOLIHE CHCTEMEL
HOPMHDOBAHHA.

[lepBHfi acmekT YacTHYHO 3aTparuBaJjcsi B paszenax 2.2 u 3.6.
CyMMHpyeM apryMeHTH INIPOTHB HCIIOJIb30BAHHSA CaHHTapHO-THTHe-
HHYECKOTO HOPMHPOBaHHA Kak 6as3H JJsi 3alIHTH 3KocHcreM. Iloa-
YepKHEM, YTO 3TO apryMeHTHl He IIPOTHB CAHHUTAPHO-THTHEHHUYECKOTo
HODMHPOBAHUS KaK TaKOBOTO, a IPOTHB HEKODPEKTHOTO paciliHpe-
HUsA chepH ero NpHMeHeHHs.

Ilpu paspaboTKe TeopeTHYECKHX OCHOB CAHHTAPDHO-THTHEHHYe-
CKOTO HOPMHPOBAaHHS OBLIO HNPHHATO NOJOXEHHE, N0 KOTOPOMY ye-
JOBEK NpHU3HAH HaHOoJiee UYYBCTBHTEJIbHHIM KOMIIOHEHTOM OHOTHI.
CJenoBaTesbHO, «e€CJH UYeJOBEK [JOCTATOYHO 3allullleH, TO, Bepo-
SITHO, H JApYTHe XKHBble CyllecTBa 3alHileHH» (Pagnanuonnas 3a-
muTa..., 1978, nut. no: Eropos, 1988). OnHako 3TO NoJioxkKeHHe He
HMeeT 3KCIepHMeHTaJbHOro obocHoBaHHA. Bosee Toro, H3BecTHHE
MHOTOUHCJEHHEE (aKTH, CBUAETEIbCTBYIONHE, YTO HEKOTOpHle 6HO-
JIOTHUECKHE BHJbl UYBCTBHTEJbHEE K DSy TOKCHKAHTOB, 4eM 4YeJso-
Bek (IpUueM pa3HHLAa MOXeT NpeBLHILIATL OAHH Nopsajok) (Kpuso-
Jayukuii u ap., 19866; Meroanka onpegneneHus..., 1988; Hukonaes-
ckuit, 1979; Cagukos, 19886; lllanpana u ap., 1992).
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Hpyroii obinen3BecTHHIH apryMeHT — npeHebpexeHHe 3¢pdekra-
MH KyMyJSIIHH H TPAHCJI0KAUHH. MHOroJIeTHee 3arpsA3HeHHe Ha ypOB-
He, He MpeBBILIAWOILEM B KaXKABIH H3 MOMEHTOB BpeMeHH yCTaHOB-
Jenuoix TTJK, MoxeT NpPHBOAHTL K HAKONJEHHIO TOKCHKAHTOB B
KOHIIEHTpaUusX, onacHuX ajs 6uorel (CaawmkoB, 19886, 1991).

Crenyomuil apryMeHT Kacaerci (OpMBI HAXOXKJEHHS TOKCH-
KAHTOB B INPHPOJHBIX cpenaX. HeKoppeKTHOCTb TOTO, YTO «METOMAO-
JIOTHSI TOKCHKOMETDHYECKOr0 HOPMHPOBAHHS BO3IEHCTBHSI XHMHUe-
CKH YHCTBHIX, CYUIECTBYIOIIHX B YCJOBHAX HPOHU3BOJACTB BeIIECTB
flepeHeceHa Ha pa3paboTKy HOPMATHBOB YHCTOTHl NMPHPOIHHX Cpel>»
(Caer, PeBuu; 1988, c. 38), HeONIHOKpAaTHO OTMeuaJacb MHOTHMH
aBTOpaMH. B NpHPOAHBIX cpenax HeH3DeKHO TepsieTCs XHMHUYeCKas
oMnpeneseHHOCTh (OpM HaxoxkaeHHus TokcHkaHtoB. I1JIK paspaGo-
TaHBl AJS OZHHX (OpM, HeHCTBYIOT HAa OPraHH3MH JApYTrHe (ODMEI
(mpHyeM B CMecH CO MHOTHMH HHTrpeaHeHTaMH BHOpocoB). Tak,
TIAK Taxenblx MeTasJsoB AJA BOABL MOJYUYeHH JAJis BaJOBHX ¢opM,
TOrAa KaK TOKCHYHBl TOJIBKO AKBAa-HOHBl (H He TOKCHYUHH MeTaJJbl,
CBsSI3aHHBIE C BBLICOKOMOJIEKYJISIPHBIMH ODTaHHYECKHMH COeJlHHeHHS-
MHu). ITo3TOMY npH OJHOM H TOM Ke YPOBHE BAJIOBOTO 3arps3HeHHS
HabJ/ofaercsl pasHas TOKCHYHOCTb AJsi rHapoGHoHTOB (EBTYyieH-
X0 H Ap., 1990).

AHaJjlorHyHa CHTyaUus AJis NOYB: B 3SKCIEpPHMEHTAX IO olpe-
aenenunto ITIJAK BHocAT BogopacTBopuMble (OPMH MeTaJgJsoB, a 3¢-
deKTbl COOTHOCATCH C BAJOBBIM COJep:KaHHEM, KOTOpPOe M MNpHHH-
Maercs 3a no3y. B pesyabrarte Bce IIJIK nss nouyBH MHOTOKpaTHO
3aHHKeHBl H GJH3KH K NPHPOAHOMY (hOHOBOMY YpPOBHIO (HAmpHMep,
ITOK no Pb— 20 mr/xr, Torna kak sapHauuH ¢oua — 15—50 Mr/kr)
{Caer, PeBuu, 1988; HMabun, 1991). HecoorBercTBHE 3KCIEpUMEH-
TanapHOH Mogenu onpeneneHua IIJK u peanbHOH cHTyauHH npHBO-
AHT K TOMY, 4TO HcnoJib3oBaHHe TTJK co3maer «..JHUIb HJJIIO3HIO
KOJTHYECTBEHHOH OLIEHKH COCTOSIHHA Cpelbl, H pPelleHHs O... 3aTpaTax
Ha ee OXpaHy cTaHOBATCA HepoctoBepHhiMH» (Caer, Pesuu, 1988,
c. 41).

CnenylomHuit apryMeHT — OTCYyTCTBHe JH(pPepeHIHauHu- HOpMa-
THBOB [0 HPHPOJHO-K/JAHMATHUECKHM 30HAM, XOTHA OUEBHIHO, YTO
YYBCTBHTENbHOCTh GHOTH B Pa3HEIX YCJOBHAX pasanuHa. OcobGeHHO
SIDKO 3TO INposiBHJOCh Aasl noyBb: [IJIK nosnyyeHel nnsi HaHMeHee
YCTOHYHBOTO THNA (AEepHOBO-NIOA30JHCTOH) U 6e3 KOPppPeKTHB 3KCTpa-
THOJUPOBAHLI HA OTPOMHYIO TEPPHTOPHIO [Js BCeX THIOB. AHaJo-
THYHasl CHTyauus AJS BOJAHBIX 3KOCHCTEM, KOTJa pHIOOXO3sHCTBEH-
sHele TIJK nss mpecHbIX BOJOeMOB IepeHOCAT HAa MOPCKHE H Jaxe
oKeaHuyeckue perHoHH. CTOMT JH YAHBJATHCS NapafOKCAJbHOCTH
peiBoioB: Hanpumep, ITIK aas Zn (10 MKr/a) okasmBaercs HUKe
cpeiHell KOHUEHTpaUHH 3TOro sJeMeHta B MuposoM okeane (Ila-
THH, 1979).

Takum o6pasoM, Heo6XOAHMO NPH3HATH, YTO HEKOPDEKTHO pac-
1UpsATh 06J1aCTE NPHMEHEeHUsI CAHUTAPHO-THTHEHHYECKOTO HOPMHUPO-
BaHMsl [J51 DerJiaMeHTAlHH TEXHOTEHHbIX Harpy3oK Ha 3KOCHCTEMBHI.
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970 ompejensier NOoTpeGHOCTD B pa3paboOTKe 3KOJOTHYECKOTO HOP-
MHDOBAaHHSl M PAaCCMOTPEHHH BTOPOrO YKa3aHHOIO acmeKkTa — o0 Co-
OTHOUIEHHH [BYX CHCTEM HODMHPOBAHHA NPH HX NAapaJJejbHOM
cyuiecTBoBaHHU. [lo 3TOMY NOBOJLY BHICKa3bIBAJHCh B OCHOBHOM
rurgesuctl. Tag, I M. Cuzopenko u H. H. JlurBunos (1988)
NPeNJIOKHJIH CO34aTh €JHHYI0 3KOJOrO-THIHEHHYECKYI0 HOPMAaTHB-
Hylo 6a3y. OfHH U3 OCHOBHBLIX NIPHHUHUIIOB €€ CO3JaHUA CJAELYIOIHH:
«[Ipn Haumyuu pasauuufd B 6e30MacHBIX YPOBHAX BO3JeHCTBHA Ka-
Koro-Jau6o akropa CpeiH... A5 UeJOBEKAa U Pa3JHUHBIX H3KOCHCTEM
B KawecTBe €JHHOI0 3KOJIOTO-THTHEHHYECKOT0 HOPMATHBA YTBEPK-
Laercs TOT H3 HHX, KOTOpPbIH HMeer HauMeHbllee 3HayeHhe» (Cu-
JnopeHko, JlutBuHoB, 1988, c. 10). O6 stom xe mumyt I'. H. Kpa-
copckuit u 3. M. JKoagakoBa (1990): «Ixosmoruyeckue [TIK ne
MOryt OBITh BBILIE THTHEHHYECKHX HOPMATHBOB, a MU MapaJJefb-
HOM CYLIeCTBOBAHHH [BYX BHJOB HOPMATHBOB HeOOXOAHMa OpDHEH-
Talus HAa MeHbINHH H3 HHUX» (c. 32).

M. I'. lllanpana ¢ coaBropamu (1992) cunTalOT, 4YTO THTHEHH-
YeCKOe HOPMHPOBAHHE — 3TO UEHTPAJbHAsT 4acThb 3KOJOTHUECKOTO.
OHu chopMyaupoBau cileayloliHe MOAXOAbl K HHTerpaulHH o0eHx
CHCTEM H CO3/IaHHIO €JIHHOTO 3KOJIOrO-THTHeHHYeCKOro HOPMHpPOBA-
HHS.

1. O6mu#i NpHHUMN perJaMeHTallHH COCTOMT B YCTAHOBJEHHH
HOPM Ha OCHOBE aHAJIU3a J030BHIX 3aBHCHMOCTEH.

2. 'paHuubl BpefHOr0 NeHCTBHS MOTYT ORITh ONpefelieHbl TOJb-
KO Ha OCHOBE KCIepHMEHTAJbHBIX HCCJeNOBaHUH (4/15 3KOCHCTEM —
HaTypHOe HabJIo/leHHe B peasbHBIX CHTYalHUsAX).

3. Ocofoe BHHMaHHe AOMKHO YAENATbCH BHOOPY MakcHMaJbHO
HHPOPMATHUBHLIX TeCcTOB (MapaMeTpoB), XapaKTepH3YIOIHX Npex-
Jle Bcero (YHKIHOHAJbHOE COCTOSIHHE OPTraHH3Ma HJH 3KOCHCTEMBI.

4, Ina ananmsa OTKJHMKOB BBJEJSIOTCS cJelayioiide oOlliHe
THNIBl peakuuifi: a) ajgantauus (peakuus He oOHADYXUBAETCA HJH
HOCHT MOJIOXHTeJbHBIH Xxapakrep); 6) KoMmneHcauus (o6aacte co-
XpaHeHHs] YCTOMYMBOCTH NPH HAaNpsXKeHHH 3aIUHTHBIX CHJI H CY-
JXEHHH De3epBHBIX BO3MOXHOCTeH); B) pelnapaTHBHAs pereHepanus
(o65acTh HeyCTOHYHBOCTH, NOCTHTAlOILasi KPHTHUYECKHX COCTOSIHHI,
HO C BO3MOXHOCTBIO BOCCTAHOBJIEHHs); ') rubenb (HeoGpaTHMBIE
HU3MEHeHHs ).

5. B kauecTBe OCHOBHI 3KOJIOTHYECKHX HOPMATHBOB NPHHHMAIOT-
Csl TPH INOPOTOBHIX YPOBHSI BeJIHUHHBI HArpy3KH (<BBIpaKeHHOCTH
tdakropa»): mopor obHapyxeHHs ajaNTalHOHHBLIX peakUHH (Jomy-
CTHMAasi BeJIMYHHA HATPY3KH, KOTOPAas MOXET CyHIeCTBOBAaTh Heollpe-
JleJleHHO J0Jiroe BpeMsl); IOPOr peaklHH KOMIleHCAUHH (NpefesbHO
JONYCTHMAas BeJHYHMHA, IPAHHIA YCTOHYHBOCTH, 3a KOTOPOH IIpOHC-
XOJAT KaueCTBEHHble H3MEHeHHf); NOPOT penapaTHBHO-pereHepa-
TODHBIX peakKUUH (NpejesbHO HelepeHOCHMAas BeJHYMHA, NpeBhIlle-
HHe KOTOPO#l BeleT K Pa3pYLIEHHIO SKOCHCTEM).

PaccMoTpeHHble HI€H W BBHICKA3bIBAHHA O CO3JaHHH €IHHOrO
9KOJIOTO-THTHEHHYECKOTO HODMHPOBAHHS NPEACTABJAAIOTCS BIOJHE
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KOHCTPpYKTHBHHIMH. Ilpu o6cyXAeHHH AAHHOTO BONpoOca Heob6xoau-
MO TaK¥Xe DPEeUIHTb, MOXKET JIH CAaHHTapHO-THMIHeHHYeCKOe HOPMHDO-
BaHHe OBITb MeTOJOJOTHYeCKOH 6a30Hf AJs 3KOJOTHYeCKOro.

HecoMHeHHO, cHCTeMa TUTHEHHYECKOTO HOPMHPOBAHHS HMeer
MOJIOXKHTEJIbHEIE KauecTBd, KOTOPEe MOTYT OBITh B3SITH 3a o6pasen:
o6s13aTesNbHOE YyKa3aHHe LeJeBbIX OpHeHTHPOB (3(GheKToB), KOTO-
pble 6yAyT AOCTHTHYTH IIPH BHINOJHEHHH HODMAaTHBOB; HaJHYHe Ba-
PHAHTOB HOPM, IAH(GdEpeHUUPOBAHHBIX AJNS PasHBIX CHTyaLlHH;
onopa Ha OOGIIMPHHIH 3MIHDHYECKHH MaTepHaJ, NMoJyyaeMHH B X0le
CHelHaNbHO OPraHU30BAHHHIX HCCJENOBAHHH MO YHHOHUHPOBAHHBIM
METOJHKAaM, H T. A. Takue MeTOAOJIOTHYECKHE TPHHIHUNLI, KaK MOPO-
rOBOCTb peakluH Ao03a — 3¢pdekr, ycTaHoBJeHHe HOpMATHBA MO cJia-
60My 3BEHY CHCTE€MBI H [p., TaKkKe MOryT OHTb 3(h(heKTHBHO HC-
MOJIb30BAHBI B 5KOJOTHY€CKOM HOPMHPOBAHHH.

O npHHUHNAX OPraHU3alHH HCCAEeNOBAHHH N/ YCTAaHOBJIEHHS
npeaesbHBIX HAarpy3ok HeoO6XOAMMO OTMeTHThb cJjaexnyloulee. B cauu-
TAPHO-THTHEHHYECKOM HODMHPOBAHHH OCHOBHOH TyThb TNOJY4EHHS
HOPMAaTHBOB — J1a60paTOpPHBEIE 3KCNIEPHMEHTH. 3TO CUYHTaeTcA Of-
HHM H3 J0CTOHHCTB: nmockoabky I1JIK omnpenpensitorcss mo mocryme-
HHSl BellleCTB B OKPYXAaIOUIyI0 CpPely, OHH HMeIT MNpodHIaKTHYE-
cKylo HanpasJjenHoctb (Kpacosckuii, JKonnakosa, 1990). B coor-
BETCTBHH C 3THM LHTHPYEMBIM aBTOPaM <TPYIHO COIJIaCHTBCA C
npenJjoxenueM o6GocHoBuBaTh I[IJIK mo pe3ysnpratraM HaTypHBIX
HabJloJeHUH 3a COCTOAHMEM 3/0pPOBbSl HJH peaxuued OHOJIOTHYe-
CKHX CcOOOl1ecTB NpH y¥XKe CYIIEeCTBYIOLeM 3arpsA3HEHHH OKpYKalo-
mefi cpeabl» (c. 32). Pa3sBuBaer Takylo TOYKY 3peHHs 00OCHOBaHHE
Ja6opaTopHOTO MeTOJa KakK OCHOBHOTO AJsI ONpeleseHUs Mpeesb-
HBIX Harpys3ok Ha 6uotry (Huxkonaesckuft, 1981; Meroanka ompe-
JeneHus..., 1988; Uspasap u ap., 1991). Eme pas noauepkHeM, uto
axujjecoBa MnsaTta OOJBWHHCTBA JaGOPaATOPHBEIX 3KCNEPUMEHTOB —
OTCYTCTBHE BO3MOKHOCTH yueTa GHOTHYECKHX (PaKTOPOB, BIUAIOIIHX
B KOHEUHOM HTOTe Ha cyabby sKocHcTeM (Bouskos, 1983).

Bosnee npubnukeH K peaJbHOECTH METOA <«Me30KOCMOB», KOTO-
pPHH B acnekTe H3yueHHsl TE€XHOI€HHBIX TpaHChOpMauHH peaJusy-
ercsl AnA BoAHBIX GHoleHo3oB (Hukauopos, Tenaskos, 1990), mog-
BeHHOro MHKpoboueHo3a (IloxkapxkeBckHuit, Tapnbins, 1990; Taphius,
[ToxapxkeBckufi, 1991) u HaceseHuss Mukpoaptponon nousw (Gor-
ny, 1975). Ho u npH ToM MeTole, XOTSl ero aBTOPHl H CTaBAT
LeJIbI0 CJEA0BATh NPHHUHNY <«3KOJOTHUECKOTO peasjH3Ma» U «pea-
nu3Ma 3arpsasHenuil» (Hukanopos, Tenasxos, 1990), Bcerna ocra-
€TCsl OTKPHITHIM BONPOC O NMONOGHH 3KCIEPHMEHTAJbHBEIX MoOjeJel
npupoAHEM o6bektaM. MccnenoBanus NoKaswBaloT, YTO Takoe IO-
Jo6ne Hapyuiaercsi n0BoJbHO Owictpo (Gorny, 1975). Kpowme toro,
HepeaJIbHO MLITATHCS HCCJAEJIOBaTh B «Me30KOCMax» Becb 6HOTeo-
neHo3. K ToMy e cOBepIIeHHO HENOHATHO, 3a4eM [JIs pelleHHs
NpHKJaAHOH 3aJa4yd — perjaMeHTallHd BbHIGPOCOB KOHKPETHOI'O HC-
TOYHHKA — CTABUTh CIleLHAJbHEIE 3KCIIEPHMEHTH II0 MOJeJHpOBa-
HHIO 3THX BBI6GpocoB. He mpollle JH BOCNOJB30BaThbCH YKe TOTOBHIM
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JKCNIEpUMEHTAJNbHbBIM TOJIHTOHOM, CYLIECTBYIOUIHM BO3J/ie 3TOTO HC-
TOYHHKA?

Crenyer mpH3HaTh, YTO HATYpPHBbie HCCJEJOBAaHHA 3IKOCHCTEM B
rpajiMeHTe HATPy3KH, aHAJOTHUHbie GHOreol@HOJIOTHUECKHM, AOJDK-
Hbl CTATb OCHOBHHIMH INPH NOJYYEHHH KOJOTHYECKHX HOPMATHBOB.
JpyruMu cioBaMH, JOKHB OHTbL «NACCHBHBIE 3KCHEDUMEHTHI» C
gasawadramu (Joaryunn, 1988). XoTs KOHTpPOJNHPOBATh AEHCTBHE
<aKTOpPOB B TakoH CHTyallHH HeBO3MOKHO, 3TO €HHCTBEHHO peaJb-
HBIH TYTh pellleHUus 3aJaud HOPMHPOBaHHs. BrlujleHeHHe XKe KUHCTO-
ro» JeHCTBHSI OTAENbHOIO0 TOKCMKAHTa Ha (OHe BJHSHHS JAPYTHX
TOKCUYECKHX areHToB H (akTOpOB — 6e3yCJIOBHO MHTepecHasl 3aja-
ya, HO HMelollas JHIUIb KOCBEHHOE OTHOLUEHHEe K 3KOJOTHYECKOMY
HOPMHDPOBAHHIO.



IF'nasa 6

OBIIAS KOHIOENUUS
9KOJIOTHYECKOIO HOPMUPOBAHHA

Hala koHuenuusi 3KOJOTHYECKOro HOPMHpOBaHHA O6asHpyercs
Ha aHaJ/u3e CYLIECTBYIOUIHX NOAXOAOB K npobJeMe.

OBILHE NMOJIO)XEHHA

Ilon 3KOJNOTHYeCKUM HOPMHpOBaHHeM MBI NMOHHMaeM mpolecc
pa3paboTKH periaMeHTOB AHTPONOTeHHOro BO3NEHCTBHS Ha OKDYy-
)Kamouylo cpeny, cobJieHHe KOTOPHIX TapaHTHPYET HOPMaJbHoe
(GYHKUHOHHpOBaHHe 3KOcHCTeM. B JaHHOM cJayyYae Mbl KOHKDETH-
3HpyeM CHTYalUHI0 AJIS1 a3pOTeHHOTrO0 3arpsi3HeHHS, Ha3eMHHX 3Ko-
CHCTEM H JIOKaJbHBIX HCTOUHHKOB BHIGDPOCOB.

B ofumeM BuAe 3ajaya CBOJAHTCA K YCTAHOBJIEHHIO TaKHX BeJH-
YHH TEeXHOTeHHEIX Harpy3oK, KOTOphle He BLIBHIBAIOT B TeYeHue
HeolpejlesleHHO JJHTeJbHOrO MepHoja OTKJIOHeHHH B HOPMaJbHOM
(YHKUHOHHPOBAaHHH 3KOCHCTEM, DacHOJIOXKEeHHBIX BO3Jle HCTOYUHHKA
BHIGPOCOB.

IlenTpasbHEIfi METOAOJOTHYECKHH BONPOC 3KOJOTHYECKOrO HOp-
MHDOBAHHSl — O HOpDMe 3KOCHCTEM H KDHTEpDHSAX HOPMAaJbHOCTH,
IIpuHHMaeMas HaMH [O3HUHA — SBHO [OCTYJHPYEMEIH aHTpOINo-
LEHTPH3M — COCTOHT B cledylouiem. Hopma — 3To Mepa «xopolueiis
sKocHcTeMH. JHpyrHMH cl0BaMH, HOpMa — 3TO ONpaHHYHBaeMas
KayeCTBEHHHIMH flepexoJaMu 00JacTh COCTOSIHHIT 3KOCHCTEM, KOTO-
pHe YJO0BJeTBOPAIOT CYLIECTBYIOLIHM HpeACTaBJIeHHAM 4YeJOBeka
(B IIMPOKOM I[OHUMAHHH) O BBICOKOM KauecTBe Cpelbl OOHTaHUs,
IIpn sTOM KpHTepHH KayecTBa AOJKHH OHTb C(HOPMYJIHPOBAHH
ABHHIM 006pasoM.

AKcHosiornyeckoe TOJKOBaHHe HOPMBI ONpefessieT ee OTHOCH-
TEJbHOCTb: HOPMA JeTepMHHHDOBaHA KOHKPETHHIM DErHOHOM H Bpe-
MEHHHM 0Tpe3koM. OJHAaKO 3TO HHKaK He O3Hayaer, 4To (opMy-
JUPOBaHHe KPHTEDHEB HOPMAJbHOCTH NPOH3BOJBHO (H TeM O0lee
He O3HayaeT, YTO OHO OCYLIECTBJSETCH Ha OOBIJEHHOM YPOBHe Co-
3HaHHA).

EIHHCTBEHHO aJeKBAaTHHMH CYGbeKTaMH 33aJaHHS KPHTEPHeB
KayecTBa MOTYT OHITb 3KCHOPTHI-3KOJOTH, MOCKOJABKY TOJBKO OHH
06/afalT 3HaHHeM O (PYHKUHOHHDOBAHHH M YCTOHYHBOCTH 3KOCH-
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cteM. IIpH 3TOM 3KCHepTHl AOJXKHBI ONOCPENOBATH 3KOHOMHUEcKHe
H 3CTeTHYeCKHe BO33peHHSl HaceJleHHS AaHHOr'O perHoHa.

B cHcTeMy LEHHOCTHBIX KPHTepHeB BXOHASIT: HeNOCPeNCTBEHHOE
BHINOJIHEHHEe COLHAJbHO-3KOHOMHUeCKHX (YHKUHA (HampHMep, mep-
BHYHAasA H BTOPHYHAs MPOAYKUHS ONpeaeJeHHON CTPYKTYPHl H BeJH-
YHHBI); YCTOHYHUBOCTD 3KOCHCTEMH B lejqoM (6e3 uero oHa He MoO-
JKeT BBHINMOJHATb CBOH (YHKUHH); HeOOXOIHMHEIH BKJal KOHKDeTHOH
3KOCHCTEMBl B (DYHKUHOHHPOBaHHE 3KOCHCTeM (OJiee BHICOKOTO paH-
ra (Bmjiote n0 GHOcdephl B 1e10M), 6e3 Uero omsATh JKEe HEBO3MOX-
HO ()YHKUHOHHDOBaHHE JIOKAJIbHHIX 3KOCHCTEM H obeclleueHHe 310-
POBOH cpelbl AJs BCeX JIOJeH.

Ha nepBoM 3Tame B KaueCcTBe TOYKH OTCYeTa NIPHHHMaeTcs
«DOHOBOE COCTOsSIHHe (AJNs PerHOHOB, B KOTODHIX 30HH JAeHCTBHS
HCTOUHHKOB CYHIECTBEHHO He NMepeKphIBaloTes).

XapakTepHbIfi IPOCTPAHCTBEHHHH MacuITal B JAHHOM BapHaHTe
HODMHpPOBaHHsA — JIOKaJabHHHA. OTcl0Aa chlellyeT, 4TO0 OCHOBHOH 00b-
eKT NpH pa3paboTKe HOPMATHBOB — OHOreolleHO3 (3KOCHCTEMa B
npefenax 3JjeMeHTapHOro Bogoc6opHOro 6accefiHa). 1o 0OYCJIOB-
JleHo AByMS 0OcCTOsiTe/IbCTBaMH. Bo-mepBHIX, ero pasMepH cylle-
CTBEHHO MeHbllle 30Hbl BJIHSAHHS KPYNMHLIX HCTOUHHKOB BHIGPOCOB
(T. e. 6HOTEOLEHO3 MOXET CJAYXKHTb «TOYKOH» IpocTpaHcTBa). Bo-
BTOPBIX, OHOTeOLleHO3 — 3TO IKOJOTHYECKHH MHp UesJOBeKa, T. €. Xa-
PAKTOPHEIH POCTPAHCTBEHHBIH MAcIUTA6 ero BOCIPHUATHS IPHPOIBL *.

ITonyJsuHH He BXOAAT B CHCTEMY JIOKAaJbHOrO HOPMHDOBAHHS.
TlpHUHHBl 3TOro cJjelyiouiHe. Bo-mepBbIX, JOKaJbHEE NONYJSLHH
MOTYT BBIXOAHTb 32 FPaHHIBl KOHKPETHBIX GHOTeOlleHO30B, a B pAde
CJ/lyyaeB NepeKphIBATh 30HY NeHCTBHS HCTOUHHKA BHIGpOCOB. Bo-BTO-
PbIX, 3KOCHCTeMHble NapaMeTpPH MOTYT OCTaBaThCA HEH3MEHHBIMH
NpH TpaHcopMalUMH NONMyJsLUHA H cMeHe BHAOB. [os3TOMY BO3Jeii-
CTBHE Ha MONYJALHH (0cO6EHHO MPOMBICJIOBHIX, PEAKHX H HCUE3al0-
X BHAOB) JOJIKHO PErJaMeHTHPOBATLCS B DaMKax perHoHalb-
HOTO H I1I06a/JbHOrO HOPMHPOBAHHS.

Bce MHOXecTBO nmapaMeTpPOB, KOTODBIMH MOXHO OIIHCATb 3KO-
CHCTEMY, AEeJHTCS Ha JBa MNOJMHOMECTBA: OCHOBHBIX H KOppeJs-
THBHHEIX. K nepBOMYy OTHOCATCS mapaMeTphl, HEMOCPEACTBEHHO YIOB-
JleTBOpsilolie MOTpeOHOCTH UYesJOBeKa HJAH  of0ecleuHBAIOLIHE
ycTOHYHBOe (PYHKUHOHHPOBAHHE 3KOCHCTEMH H BKJaA B (YHKIHO-
HHDOBaHHe 3KocHcTeM O00Jee BBICOKOIO pAaHra, Ko BTOPOMY —
KOPDeJSTHBHO CBSI3aHHBIE C JIepBBIMH, HO HENOCPEACTBEHHO He HH-
TepnpeTHpyeMble B I[EHHOCTHHIX IIKaJax.

IlpenenbHble HArPY3KH HAXOAST NMyTeM BblJl€I€HHS KPHTHUECKHX
TOYEK Ha KPHBOH 10332 — 3¢ (PeKT, NOCTPOCHHON IJs1 BCEX OCHOBHBIX

* Hanuuue aHTpOmMOUEHTpPU3MA NpH omnpefefieHHH GHOTeOUEHO3a AaBHO OT-
MeueHo 3koJoramu (Bodenheimer, 1938, uur. mo: Tmaspos, 1988). Kak nuuer
A. M. Tunaspor (1988), «cyuecTByromHi crnocof BulAeeHHsT OGHOTEOLEHO30B B
COOTBETCTBHH C KPYNHBIMH DAacCTHTEJbHBIMH COOOGLIECTBAMH BLIGDAH HOCTOJIbKY,
MOCKOJIbKY OH COOTBETCTBYeT TeM Macuitabam HOpOCTPAHCTBA H BpeMeHH, B KOTO-
pbIX APOXOIHT XKH3Hb yenoBeka» (c. 207).
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H KOPDEJATHBHHIX IlepeMeHHBIX, 3aKOHOMEPHO H3MEHSIIOUIHXCA B
rpaaueHte 3arpsisHeHHsA. ITon KpHTHuUecKofi TOUKOH MOHUMaeTCs
Hauaso Haubojlee CTPEMHTEJbHOTO H3MeHeHHs mapaMerpa. s mo-
CTPOEHHS [J030BOH 3aBHCHMOCTH HeOOXOAHMO NpOBEAeHHE HATYPHBIX
HCCJIeJOBAHHH 3KOCHCTEM, HCNBITHIBAIOIIHX pa3HBlEe J03b TEXHOTEH-
HOH HarpysxkH OT HCTOYHHKa BhIGpocoB. MHTepmperauus pesynbra-
TOB 0asHpyercs HA MeTOJe NPOCTPAHCTBEHHO-BPEMEHHBIX aHAJOrH:
NpPOCTPAHCTBEHHBIH IPafHEeHT CUHTaeTCs «06pa3oM» CYKIeCCHOHHBIX
CMeH.

Ilpenensno pomycTHMas 3koJsorHueckas Harpyska (ITA3DH)—
3TO MHHHMaJbHas H3 NpelesbHBIX HAarpy30K HO Halopy mapaMer-
poB. OcHOBHBIE napaMeTrphl ONPENENSAIOT TEKYIUIHH (onepaTHBHBIM)
HOPMAaTHB, KOppeJSTHBHBIE — O3HAKOMHTENbHHIH (MepCHeKTHBHBEIM).
LeneBrle (HoocdepHBlE) HOPMATHBH MOTYT GHITH MOJYYe€HEHl JHIIL B
paMKax perHoHaJbHOrO H ri106ajbHOr0O HOPMHPOBAHHS,

Hopmarus I1JA9H onpenesnsier KpaTHOCTb CHHXKeHHSI BHIOpPOCOB
AAaHHOTO HCTOYHHKA [0 TAKOTO YpOBHS, NMPH KOTOPOM MapameTphl
3KOCHCTeM He OYAYT OTJHYAaTbCA OT (OHOBHIX 3HAUYEHHH Ha BCeM
NpOCTPAHCTBE BO3Jle 3TOr0 HCTOYHHKA *. JlocTHKeHRe HOpPMarHBa
MOXKeT OBITb OCYIEeCTBJEHO, KOTrAa BHIOPOCH CHHXKEHH MO BCEM HH-
rpeanenTaM. IIpyruMu cioBaMH, HOPMHPYETCSl COBOKYMHas Harpyska
OT HCTOUHHKA 3MHCCHH, a4 He OTAeJbHble HHTPEeIHEeHTHl €ro BHIGPO-
coB. [lonyueHHH i HOpMaTHB O3HAuaeT JHLIb TO, UTO NpPH HAHAEH-
HOM YpOBHe Harpy3kH BaKHble [JIs ueJOBeKa MapaMeTphl JaHHOTO
THNA 9KOCHCTEM B JaHHOM DETHOHe B TeueHHe BDEMeHH AeHACTBHA
OTIpE/le/IEHHOTO BHJIA HCTOYHHKA BHIODOCOB He BBHIHAYT 3a KpHTHUe-
CKHH ypOBeHb. DKCTpaNOJIALHS pe3y/JbTaTOB 3a Npelesbl OuepyeH-
HOH o6JsacTu HempaBoMepHa. IIpeacTaBiasieTcs, UTO MOJYUEHHE HOP-
MaTHBa, ONpPeNeJAIOIEer0 KPaTHOCTh CHHXKEHHs BLIOPOCOB,— 3HAuH-
TesqbHO 60Jlee peaJHCTHUHBIA NyTh, YeM HOPMHUPOBaHHe a0COJIIOTHBIX
BeJMYHH KOHUEHTPAUHH OTAeJbHBIX TOKCHKAHTOB.

HopmaTtueel fo/mxubl AunddepeHUHpOBATLCS Mo perdoHam (6o-
TaHHKO-TreorpadHueCKUM 30HAM), THIOAM 3KOCHCTEM, THNAM NPOH3-
BOJACTB H peXHMaM NPHPOJONOJb30BaHHA.

[lpennaraemasi KOHLEMUHS HOPMHPOBAHHMS HMeeT NPHKJALHOH
XapakrTep, NOCKOJIbKY BCe B Hell NMOJYHHEHO AOCTHXKEHHIO KOHKper-
Ho#l neqH. I[1pu ee paspaborke clesnaHHl cneny}oume CYyLLleCTBEHHbIE
YOpPOLLEHHS H AOMYyLIeHHS:

— BCe pAacCyXkJAeHHUs BeIyTCH B TNPEANOJIOXKEHHH, YTO 3KOCH-
CTeMbl Kak B (OHOBOM, Tak H B TpaHC(GOPMHPOBAHHOM COCTOSIHHH
HaXOAATCH HA CTAUHOHAPHBIX peXuMax (YHKIHOHHPOBAHHSA (3TO
MO3BOJISIET 3aBHCHMOCTH 1034 — 3(p¢deKT — BpeMs peAyUHpPOBATh A0
3aBHCHMOCTelH n03a — 3thdekrT);

* [lpn sTOM He yYHTHBaeTcsi HeOGXOAHMOCTb JOMOJHHTENbHOIO CHHXKEHHS
Harpy3kd (a TakXKe CyUeCTBeHHKIX PeKyJbTHBALHOHHKIX MEPONpPHATHH), KOTopoe
norpe6yercs AJs BO3BpaTa yxKe NerpalHPOBaHHBIX 5KOCHCTEM B HCXOLHOE CO-
CTOSIHHE.
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— HOPMATHBH NOJIyYEHB! AJs1 ONpefesleHHOH CTPYKTYpHl BHOpO-
COB, a TpH ee CYLIeCTBEHHOM H3MeHeHHMH HeoOxoauma paspaboTka
HOBBHIX;

— cXeMa HccJefoBaHHH MoOXKeT OBITb KOPPEKTHO OCYIIleCTBJIe-
Ha JIMHIb B TOM perHoHe, ¢oHoBas cpeia KOTOPOTO MaJio OTJHYa-
eTcsi OT AOHHAYCTPHAJbHOTO COCTOSIHHA, T. €. CaMa CYHTAeTCs «XO-
pouieirs.

Kpome Toro, B KOHLENIHH HMEIOTCA cJAeAyollHe caabble MecTa:

— pasbHeHHe MApaMeTpPOB HA OCHOBHHE M KOPpe/SATHBHBIE OCY-
L1eCTBJSETCS 3KCHEPTHBIM NyTeM;

— B NOJIyYEHHOM HOpPMATHBE He YYHTHIBAKOTCH BO3MOXHEIE OT-
JaJieHHble NOC/eCTBHA JeHCTBHSA 3arpsA3HeHHUs (T. e. HODMATHB JdeT
rapaHnTHH TOJbKO Ha BpeMs, paBHOe NepPHOAY AeHCTBHA MNpeAnpHs-
THS, BO3Jle KOTOPOTO OH HOJIY4eH);

— HOpDMAaTHBHl He HMEIOT 3amnaca NPOYHOCTH (BBeIAeHHe KO3(-
(HIHEeHTOB 3amaca npuBesio OB K 3HAYHTEJNBHOMY CyOBEKTHBH3MY);

— BTOpHYHHe (TeXHOJIOTHUECKHe) HOPMATHBH 0a3HpylOTCA Ha
MaTepHajax OQHUHAJbHOH CTATHCTHYECKOH OTYETHOCTH O BHIOpO-
cax, KoTopasi MoxeT OBITb HenoJHOH.

EnuHCTBEHHOE JOCTOMHCTBO KOHIENIHH B TOM, YTO OHA HO3BO-
JsieT N0Jy4yaTh peaJbHble HOPMATHBB, KOTOpBE MOTYT OLITh He-
NOCpeJCTBEHHO HCHOJIb30BAHHI HA NPAKTHKE H B KOTOPLIX CTeleHb
cyObeKTHBH3MA CBeJeHa K MHHHMyMYy. Huxe Mbi noapoGuee 06-
CYJHM OCHOBHBIE ee NOJIOXKEHHS.

TNOCJHENOBATEJIBHOCTh 3KOJNOTHYECKOroO HOPMHPOBAHHA

B peasusanun npouelypbl HODMHPOBAHHS MOXHO BHJIEJHThH
cJenyolLlHe 3TalbL.

1. Boibop mnoJauroHa HccJaeAO0BAaHHH, OTBevaollero onpeneseH-
HBIM Tpe6OBAaHHAM H CJAYXKAllero aHaJoroM AJs CYILEeCTBYIOIIHX M
NpOEKTHPYEMEIX NPOH3BOJCTB.

2. JkcnenuuuoHHble paboTel mo otbopy mpo6 cyGeTpaTtoB AJaR
XHMHYECKOr0 aHaJh3a H KOHCTPDYHPOBAHHS aJeKBaTHOH Mephl Ha-
TPY3KH.

3. Vismeperue Mepbl HArpy3kH Ha KaxJaoH npo6GHOH mnJjowanm
MOJIMTOHA.

4. ®opmMHpoBaHHe TlepeuHsl TNOAJeXKAIHX PErHCTPALHH OCHOB-
HBIX U KODPEJSATHBHBEIX 1apaMeTPOB 3KOCHCTEM.

5. Perucrpauus Ha KaxJAOH NpoOHOH IJOMIAAH OCHOBHHIX H
KOpPeJIITHBHHIX NapaMeTPOB 3KOCHCTEM.

6. ITocTpoenne 3aBHCHMOCTH 1033 — 3(PdeKT ANA BceX Peruct-
PHPYEeMBbIX apaMeTpPOB, KOTOphle 3aKOHOMEDPHO H3MEHSIOTCS B rpa-
JHEeHTe HATpy3KH; NoAOOp aNNpOKCHMHPYIOUlero ee ypaBHEHHS JIO-
THCTHYECKOH KPHBO.

7. HaxoxeHHe KPHTHUYECKHX TOYEK JIOTHCTHUECKHX KPHBBIX IJIST
BCceX nmapaMerpoB. Bui6op HauMeHbHIHMX abcuHcc 3THX TOUeK A%
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CenepupoBanue CHHCKOB OcC- AHAJH3 TeXHOMOMHYE
HOBHEIX M KODPENATHBHHX Me- OB HCTO‘«IHHPII( Bi“g CKHX IHK-
PEeMeHHBIX a BhbpocoB

Ionyuenne  aGcoOMOTHBIX M
YAeJbHBX NoKasaTeseldl BHOpO-
COB

BuiGop noauroHa HccaenoBa-

HHE
7 '

KoHcTpyHpoBaHHe MephHl  Ha-
TPY3KH

Pernctpauus napaMetrpoB GHO-
fl TH B rpajJHeHTe HarpysKH

}

Hamepenne Harpyskn Bo BceX
TOYKaX I'PajHeHTa

IMocrpoeHne 3aBHCHMOCTH [HO-
3a — 3¢dexkT Aaa Bcex mnapa-
5| MeTpoB

4

BrisiBneHHe KPHTHYeCKHX TO-
<“—| yek KpHBOH

[NOK B KPHTHYeCKHX TOYKaXx

10npeneneﬂue FUTHEHHYECKHX

[Monyyenne nepBHuHbIX 3KOJO- | <

HHe BTOPHYHEIX
—»| THYECKHX HOPMAaTHBOB Monyuenne p

HOPMAaTHBOB

Puc. 12. Cxema noc/ie10BaTeLHOCTH 3KOJOFHYECKOFO HOPMHDPOBAHHA

NOJMHOXKECTB OCHOBHBIX H KOppeJsaTHBHbIX mnapamerpoB. Ompeje-
JIeHHe NepBHYHbIX YKOJIOTHYECKHX HOPMATHBOB.

8. CpaBuenne nHafigennblx ITJ3H c ruruennueckumu ITJK mo
OCHOBHBIM HHIDEIHEHTaM BBIOPOCOB IJ5 BO3JyXa, NMOYBHL H NMPOAYK-
ToB nutaHud. Ecaun I1[IK wmeHee xectkue, uem I1J3H, oxHn B pa-
cyer He mnpHHAMalotcs; ecaH ITIK 6Gosee xectkue, yem ITIIH,
AdajbHelline TocTpoeHHst Ga3HPYIOTCA HAa HHX (Ha HX OCHOBe BHI-
YHCJIAETCA COOTBETCTBYIOIIAS Mepa Harpy3KH).

9. AHaJH3 TeXHOJOTHYECKOTO LHKJA npou3BoAcTBa. Ompenese-
HHe abCOJIOTHHX M YAeJbHBIX NOKa3sareJell BHGPOCOB.

10. Pacuer BTOpHUYHBIX 3KOJIOTHUYECKHX HOPMATHBOB, HMEIOLIHX
CMBICJ a0COJNWNTHEIX H yJe/]bHbIX NOKasaTeJedl TpPOH3BOACTBA, NpH
KOTOpHIX HOpPMaJjbHOE COCTOSIHHE 3KOCHCTEM HAGJIOfaeTcs «Yy CTeH
3aBOJax.

TlocnenoBarespbHOCTh 9KOJIOTHUECKOTO HOPMHPOBAHHA TIOKa3aHa
Ha pHc. 12.
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—| A6cosoTHas BeJHYHHA

[TapameTpsr GHOTHI|—

. | ONMYCTHMOE  CHHXKeHHe
[epBryHbI —_ - 4
p H 0T (POHOBOTrO YPOBHSA

_| flonyctuMoe  mpesuilve-

HHEe (PoHa

-~| Mepa HarpysKkH —

Heob6xonumas kpaTHocTb

-
CHHXKEHHS HarpyskH
' Hopmartus by
A6comoTHblit 06Db-
- —| A6conoTHas Beau
- eM BbI6pPOCOB CAHIHAA
BTopHuHBI# —_—

YnenabHsle BLIGpO-
| cH Ha eZHHHLY

-+| cripba —| AGcoal0THas BeJHYHHA

—| MpoAyKUHH | —>| A6comoTHas BeJHYHHA

Puc. 13. dopMa npeacraBfeHHS] 3KOJOTHYECKAX HODMATHBOB

BHJbl HOPMATHBOB

[TonyueHHble HOPMATHBH MOTYT OBITh BEIPA)KEHbl B aOCOJIIOTHOH
H OTHOCHTEJbHOH dopMax, KOTOphie MOTYT GBITh BHIBECHE! OJHA M3
apyro#t (puc. 13). Kpome T0ro, KaxAH# HOPMATHB HMeeT JBe Bpe-
MeHHble DA3HOBHJHOCTH: TEKYIHH (ollepaTHBHbI)— AJs CyllecT-
BYIOUIMX NPOH3BOACTB H O3HAKOMHTeJIbHbIA ([epCHeKTHBHBIA) — s
NPOEKTHPYEMEIX.

HanGonee unbopmaruBHas ¢opMa HOepBHYHHIX HOPMATHBOB —
Heo0X0JHMasi KDAaTHOCTb CHHXKeHHSI BbI6pocOB. AOCOJIOTHBIE 3HA-
YeHHs1 napaMeTpoB GHOTH MaJio NMPHTOAHH AJS HeNocpeACTBEHHOTO
HCNIOJIb30BAHHSI B CHJIy TPYAHOCTeH HX H3MepeHHsl H KOHTpoJd, o0y-
CJIOBJIEHHHIX HX 3HAYHTEJbHOH eCTecTBeHHOH BapHalbesIbHOCTHIO.

BbIBOP NMOJIUTOHA UCCJEJOBAHHHA

HatypHue HaluiofeHHss AJs paspabOTKH HODMAaTHBOB BeAYyTCS
Ha CNENHAaJbHO OPTaHH3YEMHX MOJHIOHAaX, NPeACTaBJAILIHX cO60H
Ha6op MpoOGHHX INJolaaed, KOTOPHIH naeT rpajHeHT HarpyskH OT
MAaKCHMAaJbHOTO YPOBHSl JO0 MHHHMAaJbHOro. B KayectBe MHHHMAaJb-
HOTO yPOBHSI IpHHHMAaeTcsi ¢OHOBAs Harpy3Ka — Harpy3ka oT perdo-
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HaJbHBIX H I106aJbHLIX BblNaJeHHH, BHE JIOKAJbHBIX HCTOYHHKOB.

ITo/nron ao/KeH OTBeYaTh CJAEAYIOUIHM KPHTEPHUSIM.

1. MIcTOUHHK 3MHCCHH NMOJIJIIOTAHTOB JEeHCTBYeT AOCTATOYHO AOJI-
ro—B Te4yeHHe BpeMeHH, COH3MEPHMOrO ¢ IIepHOAOM XKH3HH BH-
JOB-3AH(PHKATOPOB (IJs1 JIECHBIX 3KOCHCTEM 3TO OKoJo 50 Jer).
Ilpu 3toM TpaHchopMamus 3KOCHCTEM AOJIKHA BHIHTH HAa CTalHuO-
HapHLIH YPOBEHb.

2. Tlpo6GHple maowa@Au TOJHMIrOHA MNMPeACTaBJsIOT co60i reHeTH-
YeCKH OJHOTHIHble OHOreOuUeHO3bl, HAaXOAflHecs B OIHHAKOBBIX
3JIeMeHTax pesbeda H HMelolHe A0 HayaJja AeHCTBHS HCTOYHHKA
BLIOPOCOB CXOJAHHH (DJIOPHCTHUECKHI COCTAB.

3. TlosIHroH JoJ/I’)K€H «BBIXOJIHTb» Ha PErHOHaJbHHH ¢OH, a He
«YyMHPAaTbCA» B 30HY AEHCTBHA APYroro HCTOYHHKA BHIGPOCOB.

4. MlcTouyHHK BBIOPOCOB JOJKEH OBITb JOCTATOYHO MOIIHBIM,
4TOOH Ha IOJIMTOHE MOXKHO OBJIO Pa3MeCTHTb HeOGXOAHMOE YHCJIO
Npo6HBEIX MJolanel.

5. CTpykTypa BHIOGDPOCOB M HX BEJHUYMHA NOJIKHBI MaJO MEHSTb-
Cs B TeyeHHe BPeMeHH JeHCTBHA MCTOUHHKA,

6. TlonMroH [O/XKeH «MOCTABJATH» 1JS HCCJEIO0BAHHSA TOJBKO
TOT BHJA HAarpyskH, KOTOPHIH perjaMeHTHpyeTcs, T. €. HeOGXOAHMO
HCKJII04aTh, HallpHMep, COYeTAHHOE [eHCTBHE HECKOJbKHX HCTOUYHH-
KOB, HCTOYHHKA H CHJBHOIO BHINIAca, a TAKXe pPeKPeallHOHHOIo BO3-
AeHCTBHA U T. A.

7. JosxHna OblTb noapobHas uudopMaunus o cTpykrype H abco-
JIIOTHHIX BeJHYHHaX BHIGPOCOB.

Ilpo6Hble NJIOILAAM HOJHIOHA MOTYT HaXOZHTbCS Ha pAa3HBIX
HanpaBJeHHsIX OT HCTOUHHKA BHIOPOCOB (AaxKe MpH acCHMMeTPHYHOH
po3e BeTPOB); BaXKHO, YTOOB HX COBOKYNHOCTb 06pasoBhBajJa [Jo-
CTaTOYHO APOGHBIH rpagueHT HArpy3kH. Ko/aHuecTBO NMPOGHHX MJO-
maned 1o/:xHO OHITh He MeHee 25—30, 3T0 He0O6XOAHMMO IJISA KOpP-
PEKTHOH AaNMNMpOKCHMAllHH 3aBHCHMOCTH 1032 — 3¢ dekT. enarteib-
HO, UTO6B NpoOHble N0 Aaad ObJIH NOCTOSHHBIMH.

Pesysabrarhl, nosyueHHble Ha [JaHHOM TMNOJIHIOHE, CJAYXKAaT HOP-
MAaTHBaMH [Ji NPOH3BOJACTB NPOEKTHPYeMHIX H TeX, (OHOBas cpe-
Ja KOTOPBbIX He NO3BOJsieT MPOBOAHTb KODDEKTHHE HCCJeJ0BaHus.
JpyruMu cjoBaMH, HOPMATHBBEI He MOTYT OHITH MOJYYeHbl BO3Je
J000ro HCTOUHHKA BHIODOCOB (HO MOTYT OBITh IPHMEHEHH K JIo-
6oMy). OueBHAHO, UTO NOJHIOH JOJKEH CJYXHTh aJeKBATHHIM aHa-
JIOTOM AJis1 ApYrux o6beKTOB (OJHHAaKOBHEe (PH3HKO-reorpaduueckue
yCJIOBHS, CTPYKTYpa H BeJHYHHA BbIOPOCOB).

MEPA HATPY3KH

Mepa TexHOreHHOH HAarpy3KH — 3TO NOKa3aTesb, C KOTOPHIM CO-
NOCTaBJAIOTCS 3HaueHHs NapaMeTpoB OHOTH B Ka)XAOH TOuKe rpa-
nueHta. OHa [0JKHA OTBeuaTh CJeAYIOIHM TPeOOBaHHUSAM:

— OBITb JIeTKO H3MepHMOH B J1060H TOUKe NMPOCTPAHCTBA,

— CJYXKHTb HHTerpaJlbHHIM TOoKasareJjeM (HHIEKCOM, Tpacce-
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poM) BO3meHcTBHA BCEX TOKCHYECKHX areHTOB OT JaHHOTO HCTOYHH-
Ka BHIGPOCOB (CJeZoBaTesJbHO, 3TO JOJKHA OGBITh OTHOCHTE/bHAA Be-
JHYHHA, a4 He BeJHYMHA KOHIEHTPALHH OTIEeJbHBIX MOJJIOTAHTOB);

— OBITb COMOCTAaBUMOH C yAeJbHBIMH H abCOJIIOTHBIMH NIOKasa-
TeJSAMH BHOpPOCOB;

— HMeTb 3KOJIOTHUECKYI0 «3HAUYHMOCTb» (T. €. OTHOIIEHHE K
TOKCHYECKHM 3(dekTaM).

OpHeHTHpYSICb Ha TepeyHC/AeHHble KPHTepHH, MOXHO [pelJo-
JKHTb TaKYl0 [OCJEeNOBATeJbHOCTh NOCTPOEHHS Mephl HAarpy3KH.

1. Orbupaercs mocratouno OGoJbmioe uyHcao (nopsaka 100)
npo6 cy6crpara BAOJbL TpagHeHTa 3arpsisHeHdsl. KoHLeHTpanus noJ-
JIOTAHTOB B JaHHOM cy6cTpaTe HOJKHA XapakTepH3oBaTh Ju60
«BX0J» TOKCHKAHTOB B 3KOCHCTEMY (Hampumep B CHere, B copOeH-
Tax HAa NJaHwerax 4 T. A.), JUOO cojepxKaHHe B Jeno (HampHMep
B NOYBe, NOACTHJIKe, JOHHBIX OTJOXEHHAX, Toppax U T. A4.).

2. IlpoBoauTcss XHMHYECKHH aHaau3 npob6 AJA oOnpejeseHHsA
KOHUEHTPaLHH OCHOBHBIX TOKCHUECKHX HHIPeIHeHTOB BHIOPOCOB (HX
CNHCOK 06ycJ/oBJeH OCOOEHHOCTSIMH TEXHOJIOTHYECKHX INPOLECCOB).
BemectBa J0/1:KHBl OTpenensaTbcss B popMe, 6MH3KOH K TOH, OT KO-
TOpofi 3aBHUCAT MX OHOTeOXHMHYECKass aKTHBHOCTb H TOKCHYECKOe
JleficTBUe Ha JKHUBble OPraHH3MBl (HampHUMep, AJs TSKeJblX MeTaJ-
JIOB — pacTBOPHMOH B ca1a6o KHCJOH cpene).

3. Bce coexMHeHHs paHXHPYIOTCA MO NPH3HAKY MaKCHMAaJbHOH
«TEXHOTEHHOCTH» C TIOMOIIbID KpUTEpHS

( KOHIIEHTpAallHA BO3Jle HCTOUYHHKA

—max.
KOHUEHTpAallHA TeOXHMHYeCKOoro q)OHa

4. Kouctpyupyercs Habop BO3MOXKHBIX HHIEKCOB HarpyskH,
NpPeACTaBASAIIIAX pasNHyHble (QYHKIHOHAJBE OT KOHLEHTPaLuii -HaH-
6o/lee TeXHOTeHHBIX HHIpeAHeHTOB. IIpuMepnl ¢opMysn npHBeAEHH
B pasieie 4.2.

5. DT xe npo6H aHAJIU3UPYIOTCS C NOMOINBIO HECKOJBKHX OHO-
TeCTOB (HAaNpuMep ORHOKJETOYHBIX BOIOpoOcC/el, uHby3opHut, nag-
Huit H 1. A.). [log6op 6HOTECTOB OCYIIECTBJSETCH HA OCHOBE aNlpH-
OpHO# HHpopMauuu 06 HX YYBCTBHTEJbHOCTH K AAHHBIM TOKCHKAaH-
Tam. _

6. Cpean 6GHOTecTOB BHIGHpaeTCsd OCOOGEHHO YYBCTBHTEJBHBIH H
HHQOPMATHBHBIH 110 KPUTEPHAM:

-MaKCHMAaJIbHOE 3HA4Ye€HHEe -— MHHHMAJbHO€ 3HayYeHHe
—>-1max,
MAaKCHMAaJbHOe 3HAaueHHe

JAHCNIepCHA CpeIHHX 3HaueHHH Ha BCeM TpaaHeHTe HAarpysKH
—~»Max,

CpeAHAsl JAHCTepcHs 3HAa4YeHHH NMOBTOPHOCTeN AJst ofHOH HpOGH
7. Cpenn HHAEKCOB HAarpy3kH BHIOMpaercss caMblfi NOAXOISAIIHHA
N0 KpHUTEpPHIO

TECHOTA
JIHHEHHOCTh  ;CBSI3H HHJAEKCA ¢ HaHAy4ywuM GHOTecTOM —-max.
YCTOHYHBOCTh
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Ilpu 3TOM TecHOTa OLEHHBAETCS KOPPEJSLHOHHBIM OTHOLUEHHEM,
JIHHEHHOCTb — KO3 OHLUHEHTOM KPHBOJIHHEHHOCTH (pa3HOCTb MeEX-
Ay KBaApaTOM KOPPeJALHOHHOrO OTHOLUEHHS H KBaApaToM Ko3(ddu-
LHEHTa KOppeJALHH), YCTOHYHBOCTb — 110 JHCIEPCHH KO3 HIHEH-
TOB KOppeJdalHH cJy4alHBIX NOABBIGOPOK H3 aHAJH3HDPYeMOH BBI-
6OpKH.

[TonyyenHH# HHAEKC HHTEpIpPETHpYeTcs JHOO KAK BeJHUYHHA Ipe-
BbIlIeHHA (GOHOBOH HArpyskH, JHOO Kak J0JS OT MaKCHMaJbHOH
Harpysku. OGe ¢opMbl B3aHMHO oOpallaeMbl 4Yepe3 COOTHOLIEHHE

Mepa — 1peBbillIEHHE

Mepa — J0Mfl ==
MaKCHMaJlbHO€ MpeBbILIeHHe

BbIBOP NAPAMETPOB BHOTLI

1. MuTyHTHBHO fAcnO, 4To H3 GeckKOHeyHOro Habopa mapaMeTpoB
3KOCHCTeMbl OJHH 60Jlee BaxKHBI AJs pa3paboTKH HOPMAaTHBOB, JpPY-
rHe — MeHee. OODBEeKTHBHOE pasjeJieHHe OCYUIECTBHTh [IOBOJILHO
CJIOKHO, YTO HHOTJA NPHBOAHT K BHIBOAY O PaBHO3HAYHOCTH BCEX
BO3MOXKHBEIX NapaMmerpoB. Mpl cuWTaeM, 4TO AJII HOPMHPOBAHHSA
HeoOX0JMMO YeTKO pa3fe/HTb BCe NapaMeTpPhl 3KOCHCTEMBl Ha JIBe
HepaBHO3HAYHble TPYNNbl — OCHOBHbBIE H KOppenasiTHBHble. KpHTepuu
MpHYHCJIEHHS NapaMeTpa K OCHOBHLIM BHITEKAIOT M3 IpPHHIHUIA aH-
TPOTIOHEHTPH3MA. DTO BHIIOJHEHHE 3KOCHCTEMOH COLHAJNBHBIX (3KO-
HOMHYECKHX H 3CTETHYECKHX) (PyHKUHil; obeclieueHHE YCTOHYHBOCTH
3KOCHCTEMH (MOAJEep:KaHHs CYUIEeCTBYIOIIEIO COCTOSIHHA); «BKJIAA»
3KOCHCTeMbl B (DYHKLHOHHPOBaHHE 3KOCHCTeM OoJiee BEICOKOTO paH-
ra (6uocgepHble QYHKUHH).

[TapaMerp mOJXKEH CUYHTAaTbCA OCHOBHBIM, €CJH OH OTBeuaer
KaKoMy-Jqu60 ogHOMY HJH 6oJsiee Kputepuio. KoppeasTHBHblEe Iepe-
MeHHBle JOJXKHHE OBITb OllepeKarollWMH HHAMKATOpaMH H3MeHEHHS
OCHOBHBIX.

2. Cama mpoueaypa pasgejeHHsl apaMeTPOB HA OCHOBHbIE H
KOPPEJNSITHBHbHIE MOMXET OCYUIECTBJSATBCA C TNOMOUIBIO 3KCIEepPTHHIX
OLIEHOK JIH6O YHCJEeHHBIX KCIIEPHMEHTOB HA KOHIENTYaJsbHO-6aJsaH-
COBBIX MOJEJSIX IKOCHCTEM.

3. Jlio60#f KOMNOHEHT MoxeT OhITb ONMHCAH OecKOHEYHBIM Habo-
poM Mnokasarejed (HampuMep, COCTOSIHHE JECHOH NOJACTH/IKH MOKeT
ONHCHIBATLCA €€ MAacCOH, TOJILHHOH, CKOPOCTBHIO pasJoXeHHd, COo-
OTHOLIEHHEM CJIoeB H T. A.). KaxAb# H3 3THX NMoKasaTeJeHd HMeeT
CMHICJT HHJEKca COCTOSIHMA — OH BaxeH He caM no cefe, a JHIUb
HACTOJbKO, HACKOJbKO HHGOPMATHBHO XapaKTepH3yeT KOMIIOHEHT.
B mnpeasnaraemMoM 1noAxode HHUrAe He HCIoOJb3yeTcs IIpoueaypa
yCpenHeHHsl, He HAaKJaJbiBaeTCsd HHKAKHX aNpHOPHBIX OTpAaHHYCHHH
Ha yHcJa0 noxasaresed. Bce oHH MOTyT HCNOJIb30BaThCA NapaJ.eb-
HO H KOHKYPHpOBaTb 3a MecTo HaH6oJee amekBatHoro. OmnpejeJseH-
Hasl M30bITOYHOCTb MOMKET CJYXHTh rapaHTHell HAA€XHOCTH BHI-
BOJOB.
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4. MNoka3zatenn MOryr OBITb 3KOCHCTEMHOrO, NOHYJSLHOHHOTO,
OpraHu3MeHHOro M cy60praHU3MeHHOro YpPOBHEH OpraHH3auud —
JullbL 6Gbl OHH OBIIM afeKBaTHBIMH HHIekcamu coctosinufi. (Coort-
BETCTBEHHO, HE HAKJaABIBAETCHA OTPAHUYEHHH Ha HX PA3MEpPHOCTD.)

5. TlockosbKy Bcerga cyuiecTByetr HeoOOGXOLHMOCTb OTpaHHYEHHs
Habopa NepeMeHHBIX, NPeANoYTeHHE HALO OTAABATh TAKHM IOKa3a-
TEJSIM, KOTOpPHle YIOBJETBOPAIOT CJAEAYIOIIHM KPHTEPHAM:

— HHTErpaJbpHOCTh (HHTErpaJsbHble mokasatenu GoJiee cTabHJb-
HBl H SBJSIOTCA pPE3YJbTHPYIOIIHMMH BeJHYHHAMH MHOTHX pPasHo-
HanpaBJeHHbIX MPOLECCOB);

— HecnenU(PHUYHOCTb OTKJIUKA HA BO3JeHCTBHE;

— CNocOGHOCTb TeHepaJU30BaThb OTBET B MNPOCTPAHCTBE H BO
BpeMeHH (MJOLIAaAHble OLEHKH, a He TOUYeYHble; Pe3YJbTHPYIOLIHE,
a He MOMeHTaJbHble);

— MaJjble 3aTpaThl Ha H3MepeHHe, BO3MOMKHOCTb Hepaspyluaro-
el perucTpanuu (BU3yaJbHOH HJH LHCTAHLHOHHOMH);

— HaJexHOCTb pe3y/]bTaTOB (MHHHMAaJbHAss AHCOEpPCUS NpH
OLUHAKOBBIX YCJOBHAX H3MepeHHS, He6OJIblUAs UYYyBCTBUTEJIbHOCTb
K MellawiluM ¢pakropam);

— MaJloe XapakTepHOe BpeMs H3MeHeHHsl IapaMeTpoB (QOHO
JOTKHO OBITh CYLIECTBEHHO MeHblile BpeMeHH AefCTBUS HCTOYHHKA
3arps3HeHUs, BO3JIE KOTOPOr0 NPOBOAATCA HCCJENOBaHHSA).

6. B KOHeuHOM HTOre AOJIKHO OBITb F€HEPHPOBAHO JABAa CIHCKA
nepeMeHHBIX, KOTOpLIE MOAJNEXAT PerHCTPaUUH HA KaXAOH NJOIIAX-
Ke TOJIMTOHA: OCHOBHBIE (MOKa3aTesH, XapaKTepH3YIOIlHe OCHOBHLIE
llapaMeTpbl) H KOppeJsTHBHble (MOKasaTesdH, He OTHOCALIHECH K
OCHOBHBEIM, HO 60OJilee YyBCTBHTEJIbHble M MOTYIlHe KOCBEHHO OTpa-
JKaTb MX COCTOsIHHe). TakHe OpHEHTHDOBOYHBIE CHHCKH AJsl He-
CKOJIbKMX THIIOB 3KOCHCTEM IpHBeJEeHBl B NPHJIOXKEHHH |.

®OPMA NMPEJACTABJIEHUSA JAHHBIX O BHOTE

ITockosnbky HeOGXOLHUMO CONMOCTABJIEHHE B €IHHOH liKaJe pasHo-
‘pPOAHOTO MaccHBa (C pa3JjIMYHOH pasMepHOCTbIO) NepBHYHBIX AaH-
HBIX, YAO6HO ONMEepHpPOBATb BEJHYHHAMH, NPHUBEJEHHBIMH B CTaHAAPT-
HbI vHTepBaa (o1 0 po 1). D10 ocyuiectBisiercs npeobpasoBaHueM
HUCXOIAHBIX JAaHHBIX B OJAHY H3 OYHKUHH xesaatejbHOCTH ((opmyJaa
(10)). Huas ynob6cTBa cOMOCTABJEHHS NPUHHMAETCS, UTO IapaMerp
JOCTHraeT MAaKCHMAJbHBIX 3HayeHHH B GOHOBOH obsacTH (ecau HMme-
eT MecTo o6parHasi CHUTyauHs, HCHOJb3YeTCsl BeJHUHHZ, OOMOJIHH-
TeJbHAsl K MAKCHMYMY).

IIpeo6pa3oBaHHbEe JaHHble MOTYT OBITh HENOCPEACTBEHHO COMNO-
cTaB/eHbl Apyr ¢ ApyroM. I1ockosbKy MBI He HCHNOJb3YEM TreHepa-
JIM3alHI0 [lepeMeHHbIX B BHJEe KaKHX-JIHO60 CpefHHX, BBOAMMas Npe-
o6pa3oBaHHEM pAaBHO3HAYHOCTb BCEX INapaMeTPOB HE BbLI3bIBAET
npo6seM Bpi6opa BecOoB HJM JPYrux TpyaHocreil. B cuayuae, ecau
napamerp NpeicTaBJeH HECKOJIbKHMH paBHO3HAYHBIMH CEDHUSIMH H3-
MepeHH# (HaNpHMep B pa3Hble TOAL HJH B HECKOJbKO OTJHYAI-

136



LIHXCS YCJOBHSIX) H HeoOXOANMO OObeJHHEHHe NaHHBIX B €IHHYIO
CEepHI0, MAaKCHMaJbHble H MHHHMAJIbHble 3HaueHHs BRIOUPAIOTCH AJIS
KakJ10H cepuu. DTO NO3BOJSET HECKOJbKO HHBEJHPOBATH Pa3JiHuHS,
o6ycJoB/ieHHble AeHCTBHEM Mellalolmux (paKkTOpoOB.

Ilpu cnabbix ypoBHSX 3arpsi3HeHHsT 4yacTo HabJawoaaercs 3¢-
dext crumyasuud. KpoMe rtoro, B AaHHOH 06/acTH rpajueHtra Ha-
TPY3KH JOCTaTOYHO BeJHKO BapbHPOBaHHE NapaMeTpoOB BCJEICTBHE
JIOKaJbHOH MO3aHUHOCTH cpeabl. Bce 3TO MOXET CYyLIeCTBEHHBIM 00-
pa3oM HcKaxaTtb (opMy 1030BHX 3aBucuMoctefl. Bo uni3bexaHue
Takoro 3dgeKra MOKHO BOCHOJb30BATbCs (GyHKUHEH XeJaTeabHo-
cTH Apyroro Buaa (cM. ¢popmyay (56) npuioxeHHs 2), B KOTOpOH
BceM (DOHOBBIM 3HAYEHHSIM COOTBETCTBYET MAKCHMaJbHas KeJa-
TEeJbHOCTb (eAHHHLla), He3aBHCHMO OT HX abGCOJIOTHBIX 3HaueHHH.

®OPMA 3ABHCHMOCTH N 0O3A — 3P PEKT

B kauectBe aHanUTHYECKOH (GOPMH 3aBHCHMOCTH A03a — 3¢ deKT
JJIsT 3KOCHCTEMHBIX TapaMeTpoB uesecooGpa3Ho BHIOPATh JIOTHCTHYE-
CKYI0 (PyHKUHIO. Bblunc/auTeNbHble acleKTbl HCIOJb30BAHHS 3TOTO
ypaBHeHHUs] pacCMOTpeHbl B npuiaoxkeHHu 2, llenecoo6pasHOCTb BHI-
60pa HMEHHO 3TOTO0 ypaBHEHHS MOXHO OOOCHOBATH CJEAYIOLIHM.

1. BOJIBIIHHCTBO A030BbIX 3aBHCHMOCTEH JJisi 9KOCHCTEMHbBIX Ma-
paMeTpPOB MpPH TEXHOTEHHOM 3arpsi3HEHHH HMeeT BHA S-o6pasHoH
KPDUBOH H, CJEelOBaTeNbHO, MOMKET XOpPOHIO allpPOKCHMHPOBATLCS
JIOTHCTHYECKHUM YpaBHeHHeM (3TO YTBepXKJeHHe IpDHHHMAaeTcs Kak
SMIHpHUYecKoe o6obiieHHe). _

.2. JlorucTHueckoe ypaBHEHHe OTpa)kaeT COBpPeMEeHHble Tpel-
CTaBJIEHHSI O CYLIECTBOBAHHM IpeJieJOB YCTOHUHBOCTH 3KOCHCTEM K
BO3JEHCTBHSM H HaJHUHH MOpora B [030BOH 3aBHCUMOCTH. ITO
JaeT OCHOBaHHe 1J1 OO'beKTHBHOTO YCTAHOBJIEHHS MNpeAeJbHO J0-
OYCTHMBIX 3KOJIOTHUECKHX HArPY30K.

3. JlorucTHueckoe ypaBHEHHe HMeeT JOCTAaTOYHO GOJIbIIYIO CTe-
neHb OGLIHOCTH NPH ONHCAHHH PAa3JHYHBIX KPHBLIX, B TOM YHcJe H
OTJIHYAKLIHXCS OT S-06pasHbIX (OHO MOXET <«BBIPOXKIATbCHA», Ha-
npHMep, A0 TOYTH JHHEHHHX 3aBHCHMOCTEH), 4TO NMpPHAAeT H3BECT-
HYI0 THGKOCTb MaTeMaTHUYECKOMY alnapary.

4. JlornctHueckasi KpUBas HMeeT HECKOJbKO KPHTHUECKHX TO-
4yeK, KOTOPbIM MOKeT ObIThb JaHa CcOJeprKareJbHash HHTEpIpeTauHs.
DT0 MO3BOJsIET AOCTATOYHO OGBEKTHBHO YCTAHABJMBATH BEJIHYHHBI
NOPOTOB.

5. JlorucTHueckHe KpPHUBBIE HIHPOKO HCMOJb3YIOTCS B TOKCHKOJO-
THYECKHX HCCJAEJOBAHHAX (TaK Ha3blBAeMbIH JIOTHCTHYECKHH H NpO-
OUT-aHaJMH3). DTO MO3BOJISET OCYLLECTBHTb NPEEMCTBEHHOCTb CAHH-
TaPHO-THTHEHHYECKOTO H 3KOJOTHYECKOT0 HOPMHPOBAaHHS.

YuuThiBas BCe Ha3BaHHbBle ACMEKTbl, JIOTHCTHYECKOH KPHBOH He-
06X0QHMO OTAaBaTb NpeANOuUTeHHe Ja)e B TeX CJyuasx, Koraa 3a-
BHCHMMOCTH MOTYT OBITb Jyuyille aNlpOKCUMHPOBAHBI JPYyrHMH YypaB-
HEHHSIMH.
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KPHTHYECKHUE TOYKH U MEPBUYHBIE
9KOJOTHYECKHE HOPMATHBbDI

ITox KpHTHUECKMMH TOYKAMH MOHHMAIOTCS TAaKHE YYacTKH, Tie
NPOUCXOAST KaueCTBEHHble CKAYKH (QYHKLHH, T. €. MAJIOMY IIpHpa-
IIEHHIO apryMeHTa COOTBETCTBYeT HeNMpOMOpUHOHAJbHO OGoJbllioe
npupauleHHe QYHKUUH. BHABUTD KpUTHYECKHE TOUKH MOXKHO C IIO-
MOLIbIO aHaJW3a MPOM3BOAHBIX. DTa Ipoleaypa NoApoOHO omHcaHa
B MPHJOXKEHHH 2.

Has goructuueckofl KpHBOH BBHLAEJSIOTCS TPH KPHTHYECKHE TOY-
KU — BEpPXHSASA, cpeqHAs U HUKHAA. WX uHrepnperanus Moxer OBHITb
caenyollefi. Yyactok J0 BepxHell M Iocjge HHXKHeH ToueK — 00-
JacTb cTaGHJAbHBIX 3HAUeHHH NMapamMerpa (MeIJIeHHBIX H3MEHEHHH).
Y4yacTok MeXAY KPUTHUECKHMH TOYKaMH — 00Jactb HecTaOHIbHO-
ctdH (OblcTpBiX H3MeHeHHHl)., CpemHAs TOUKA HMeeT CMBICJI «HOJYy-
JeTalbHOH J03bI», T. €. 3TO 3HaueHHe Mepbl Harpy3KH, COOTBETCTBY-
omtee 50 %-My H3MeHEHHIO mapaMeTpa.

HanbGoabwufi HHTEpEC NPEACTABJSIET BepXHSS KpPUTHUECKAas TOY-
Ka-—nocje ee INPOXOXIEHHS HayMHaercsl HaHOoJsee OBICTpOE H,
cJe/loBaTeJqbHO, HEJAOMYyCTHMOe H3MeHeHHe mapamMerpa. Ee abcumuc-
ca MoKeT ObITb IPHHSITA B KayecTBe KPHTHYECKOH HAUpY3KH.

JJis nosyueHusi nepBuyHoro HopmaruBa I[IJI3H Heo6xoaumo:

— BHIIBHTb BC€ OCHOBHBIE H KOppeJSATHBHBEIE NapaMeTphl, KO-
TOpHE 3aKOHOMEPHO H3MEHSIIOTCS B TpajJHeHTe 3arpssHeHus (T. e.
Te, KOTOphie He OCTAITCH CTaﬁuJIbexMu)

— JJI1 KaXJ0ro mapamerpa HaiTH ammpoKCHMHpYiollee ypas-
HeHHe JIOTHCTHYECKOH KpHBOH H ero BePXHIOI0 KDHTHYECKYIO TOUKY;

— B Kax/Jo# u3 rpynn BHOpaTh MHHHUMAaJbHOE 3HayeHHe abc-
Hucc KpHTHueckHX Touek. Ilpu 3TOM 3HaAueHHe JJg NMOJAMHOKECTBA
OCHOBHBIX NapaMeTpOB NPHHHMAETCS B KAUECTBE TEKYILEro HOpMa-
THBA, KOPPEJNATHBHHX — B KaueCTBe 03HAKOMHTEJbLHOTO.

UcnoabsoBaHne MHHHMAJbHEIX 3HATEHHI] Harpysok, a He KaKuX-
JaH60 (GopM ycpeaHeHHs O3HAuaeT peaJH3alUI0 MPHHUUINA «caaboro
3BE€HAa» B 9KOCHCTEME.

THTHEHHYECKHE NAK U NA3H

YenoBek Kak OHOJIOTHYeCKHH BHJ| TaK¥Ke JOJKEH BXOJHTb B CH-
CTEMY 3KOJIOTH4eCKOro HOpMHpOBaHHA. Ecan 6bl He OBLIO pasBUTOR
CHCTEMEl CAHHTApHO-THTHEHHUECKUX perjaMeHTOB, NMOKa3aTesau 1je-
JIOBEUECKHX MONYJSUUN NOJIKHB OBJIH Obl OBITh BKJIOUEHB B CXe-
MY 3KOJIOTHYEeCKOr0 HODMHDOBAHHA HAapsily C JAPYTHMH IapameT-
pamMu 6uoTH. CHTyanHs yNpolaercs, IOCKOJBKY AJS MHOTHX Tpa-
JHIHOHHBIX 3KCraJjaaTtoB cymectsyior ruruennueckne [1JK. Ocra-
€TCSl COOTHECTH HX C NepBUYHBIMH 3KOJIOTHUECKHMH HODMAaTHBAaMH.
OTO MOXKHO OCYLIECTBHTb CJEAYIOIIHM 00Opa3oM.

B Toukax mpoCTpaHCTBA, COOTBETCTBYIOLUIHX HAHJEHHHIM 3Haye-
ausm IIJI9H, onpenensitoTcss KOHINEHTPANUH TOKCHKAHTOB B BO3-
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1yxe, NouBe H NpPOAYKTax HNUTaHUsA (rpubax, Aroxax, JeKapCTBeH-
HBIX pAacTeHHsX, MOJIOKe, KOpMax [Jf CeJbCKOXO3SIHCTBEHHBIX KH-
BoTHbIX). Ecnu 3TH KoHueHTpauud HHKe coorBerctByrowux I1JK,
TO HafileHHBle KOJIOTHYECKHE HOPMAaTHBH OoJee xkecTkHe. B sTOM
cayuae I1JJK B pacuer He NPHHHMAIOTCS, TdK KaK HX BBINOJHEHHE
rapantupyercs BoinosHeHneM ITI3H. Ecan koruenrpauuu B cyb-
crparax npesnimialor [1JK, caryauns o6partnas v Bunoanenne [TIK
obecneunBaetr BbinoJHenne I1JADH. B 3atoM cayuae no 3HaueHUsAM
I[TOK BbluncAsieTcs BeTHYHHA NPHHSITONO HHJEKCA HArpy3KH, KOTO-
pas OymerT CJYXKHTb [EpPBHYHBIM 3KOJOTHYECKHM HOPMAaTHBOM, H
BCe JaJbHeHLIHe pacueThl OYAyT OCHOBLIBATHCA Ha HeH.

BTOPHUYHBIE HOPMATHBbI

BTopHuHble 3KOJIOrHUECKHE HOPMATHBBI — 3TO abCOJIOTHBIE H
yAesnbHble BEJHYHHBI BBIOPOCOB, IPH KOTODBIX Ha BCeH TepPPUTOPHH
BO3JIe HCTOYHHKA (T. €. 3a IpeiejaMH 3aBOJA) 3KOCHCTEMBI HaXO-
JATCA B HOPMAaJbHOM COCTOSIHHH. HopMaTHBH MOryt OBITH MNOJY-
yeHbl HA OCHOBE CJeAYlollero sjeMeHTapHoro coobGpaxeHnus. Cyie-
CTBYIOLIHE BeJHYHHBI BHIODOCOB COOTBETCTBYIOT HAHAEHHOH MAaKCH-
MaJbHOH Mepe HarpyskH. Tpebyercs HaWTH Takylo BEJIHYUHY BbI-
6pocoB, Kotopas Oyler COOTBETCTBOBATH INO/YYEHHOH TNpeLesbHO
JONYCTHMO# HAarpyske. 3TO OCYLIECTBJIAETCS OOBIMHOH MPOMOPUH-
ef, T. e.

npejenpbHas Harpyska

HOPMAaTHB == BeJIHYHHA BEIGPOCOB X
MaKcHMaJibHas Harpyska

Ilpu onepHpoBaHMH MOJYUeHHBIMH HOPMATHBAMH KAaK PYKOBOI-
CTBOM K JeHCTBHIO N0Ka3aTesJH BHIOPOCOB AOJXKHBI OBITH JOCTHTHY-
THl 110 KaXAOMY HHTPEIHEHTY B OTIEJbHOCTH, a He B CpeJHEM IO
BCEM (3TO onpejesseTcs TEM, UTO HOPMATHB paspaboraH AJs ycTa-
HOBJIEHHOH CTPYKTYpHI BbI6pOCOB)

3HaYHTENbHYIO CJOXKHOCTb NMpEACTaBJAAET NOJYUYeHHE I'lpaBlIHBOH
uHdopMaunn o0 BenuuHHaX BoiOpocoB. CoofiiaeMble B ofs3aTelb-
HOH CTaTHCTHYECKOH OTHYETHOCTH HH(PHl 3a4acTyl0 He COOTBETCTBY-
IOT JeHCTBUTEJIbHOCTH. [103TOMY BCersa npeanouyTHTENbHO NOJYYaTh
JaHHble ITyTeM HaTypHHX H3MepeHud. Ho npaxe ecaum sto 3arpya-
HHTEJBHO, MOXHO NPHHATb, YTO JOJS 3aHHKEeHHA 00beMoB BHIOpO-
COB II0O CPABHEHHIO C HCTHHHBIMH B OTYETHOCTH COCTaBJSEeT XOTA H
He HM3BECTHYI0, HO NOCTOSIHHYXO BeJHuHHY. TOr4a BTOpHYHBIE HOD-
MAaTHBBl HE TEPSIOT CBOETO H3HAYAJBHOTO NpefHAa3HAUEHHS, TOCKOb-
Ky NepBHUHLIE BLIpA)KeHBI B OTHOCHTEJbHHIX €AHHHIAX (KPAaTHOCThb
CHHXKeHHs1). BrpoueMm, ouepueHHHH KpYr BOIPOCOB COCTABJSAET
CJOXKHYI0 NpobieMy, KOTOpas BHXOAHMT 32 PAMKH NaHHOH paGoTH.
Ho HecoMHeHHO, YTO OT ee pellleHHS BO MHOroM 3aBHCHT 3(ddek-
THBHOCTh HOPMATHBOB KaK YIPABJSAIOILEr0 3BeHa B NPHPOAONOJb-
30BaHHH.
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BPEMEHHBIE 3TANbl NPOUEAYPbBI HOPMHPOBAHHS

[NonyuenHe 3KOJOTHYECKHX HOPMATHBOB — JJHMTEJbHBIH H J0-
POTOCTOSIILHH TNpOLECC, COCTOSIILHE H3 HECKOJbKHX 3TaloB.

1. PekOoTHOCHHPOBOYHBIE HCCJAEIOBAHHA — AHAJNH3 TEXHOJIOTHYEe-
CKOTO LHKJIa HCTOYHHKAa BHIOGPOCOB, BHIGOD KOHKPETHOTO MOJIHIOHA,
COCTaBJIEHHE CIIHCKOB NepeMEeHHBIX.

2. Ot6op nepBHYHOH HHGOpMALHH — BHIOOD H H3MepeHHe Mephl
Harpy3k# B HeOOXOZHMBIX TOYKaX MOJHMIOHA, PETHCTPALIHA NapaMer-
poB OHOTHI, MoJyueHHe HHPOpPMALUHH O BhIOpOCax NMPOH3BOACTBA.

3. BelpaboTka HOpMaTHBOB — aHAJIM3 3aBHCHMOCTeHR 103a — 3(-
(deKT, mojlyyeHHe NEepPBHYHBIX H BTOPHYHBIX 3IKOJOTHYECKHX HOpMa-
THBOB.

Stansl 1, 3 MOryT 3aHHMaTb MO NOJATOAa, 3Tanm 2-— JBa — TpH
rofga (ero HJHTENbHOCTb ONpejenseTcs Ce30HHOCTBIO NOJIEBHIX pa-
6ot). TakuM o6pasoM, MoJyyeHHe HODMATHBAa 3aHHMAeT TPH — de-
THIpE TOJa.

OBJIACTb ALEKBATHOCTH HOPMATHBOB

KoHKkpeTHHHi HOpMaTHB pa3pabaTbiBaeTcsi AJA KOHKPETHBIX -CH-
TyauHH: oINpeJesNeHHOr0 perHoHa (Mo OGOTAHHKO-TeOrpadHYECKHM
30HaM HJIH TOJA30HAM); ONMpejeseHHOTO THNa GHoreoueHo3a (Mapke-
paMH cJayxaT (GHTOLEHO3 H NOYBEHHBIH INOKPOB); ONpeAeNeHHOTO
THNa NMPOH3BOACTBA (CTPYKTypa H xapakrep BHOpocOB, 0coOO6eHHO-
CTH TEXHOJIOTHYECKHX LHKJIOB). HeKOppeKTHO nepeHOCHTb NMOJyyeH-
HbI HODMATHB B APYTYIO CHTYyallHIO.

B nepBoM mnpub6AHKEHUH BO3MOXKHO NpPHMEHeHHE HODMAaTHBOB,
paspaboTaHHbIX AJIsi MeHee YCTOHYHMBBIX “3KOCHCTEM, KAK 3HAYEHHH
Last 6ojlee yCTOAYHBBIX (Tak Kak 6oJiee }ecTKHH HOpMaTHB Oyaer
NOKPHIBATb HEH3BECTHHIH MeHee »KecTKHH). AnpuopHas uHdopma-
1IHA 00 YCTOHYHBOCTH Da3J/IHYHBIX THIIOB 3KOCHCTEM K TEXHOTE€HHO-
MY 3arpsidHeHHIO MoxeT OnlTb caefymoumel: 6oJee yCTOHYHBHI Tpa-
BSIHbIE 3KOCHCTEMBI 10 CPABHEHHIO C JeCHBbIMH, JIHCTBEHHble Jeca —
N0 CPaBHEHHIO C XBOHHBIMH, BHICOKOTYMYCHBIE TOYBBI ¢ GJH3KOH K
HeATpaJbHOH peaKUuHeH — N0 CPABHEHHIO .C MaJOTYMYCHBIMH KHC-
JBIMH NOYBaMH. BeposATHO, BO3MOXKHO NepeHeceHHe HOPMATHBOB H3
ollHOH (pH3HKO-reorpadHyecKkOll MOJA30HBI B JPYTyI0 B Mpelesax OA--
HOH 30HHI.

OPUIrHHAJIbHOCTb KOHUENLHH

Hacrosilasi KOHUeNUHsT HOPMHPOBAHHS MO CYTH KOMIHJSITHBHA,
HO B Hed KPHUTHYECKH MEepeOCMBICJEHBl CYUIECTBYIOIIHE NOAXOAB K
npobaeme. Hcnoab3ysi o6pas Hunsca Bopa, MOXHO CKasaTb, 4TO
MBI «KapJ/JIHKH», CTOfIILIHE Ha IJeyax «THraHTOB», HO BHAALLHE H3-3a
3TOTO YYThb JAaJblle.
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Ta6nuuna 3

Pa3auuua MeXAy aBTOPCKOH KOHUEMIHeil HOPMHMPOBAHHS

4 noaxoaom A. M. CrenanoBa

TTyHKT pasHorjaacHi

IMoaxona A. M. CrenaHoBa

TloaXxox aBTOPOB”

1. T'enepaauzauus
HBIX 0 GHOTe

naH-

2. TeHepanuzauus
HBIX O 3arpsA3HEHHH

AaH-

3. Cnocob HOJIyYeHHs
3KOJIOTHYECKHX HOPMAaTH-
BOB

4. Bo3MOXHOCTb 3KCTpa-
MOJIILHH Pe3ybTaTOB

5. AHanus xpuBo# 103a —

addexr

6. Cnoco6  opraHH3aluK
HCCTel0BaHK

Bce nokasatenn ycpen-
HsoTea ¢ noMouipio MKC
(cpenHee HOPMHpOBaH-
HBIX K MaKCHMYMY BeJIH-
unH). OrpaHHyeHHe uyuc-
Ja napaMetrpoB (aas
KaXoro KOMIOHEHTa —
TPH NoKasaTeds)

IMpuananHe paBHO3Hay-
HOCTH BCeX HHIDeIHeH-
TOB BHIGPOCOB., YcpeA-
HeHHe HOPMHDOBaHHHIX K
MaKCHMYyMY BEJIMYHH
(BO3MOXKHOCTb  HCIOJIb-
30BaHHA «6eCKOHEYHOro»
YHCJIa TOKCHKaHTOB 1.4
MOJNIyYEHHsT CpellHel Me-
pbl HarpysKH)

CpA3b DaHHBIX O GHOTe
H Harpyske OCYIIECTBJA-
eTcsl He HaNnpsAMYIo, a ye-
pes npocTpaHcTBO (445
9TOTO MPHBJEKAIOTCH MO-
nenn atMocdepHEIX Tme-

PEHOCOB)
IMonyveHHnit HopMaTHB
MOXKHO HCI0J/1b30BaTh

IJISL KCTOYHHMKA C ADYrof
CTPYKTYpoR BHIGpPOCOB

KpuTHueckasi Touka Ha
KPHBOH onpenensercs
«Ha rJas»

ITpo6uele miOWALK Bh-
6upaoTcs Ha yeThipex
pyM6ax (mo nsTh —ceMb
TOYEK Ha Jyue)

YcpenHeHHs] NaHHBIX Her.
Haet nouck caaboro 3pe-
Ha B 3KOCHCTEME; HOpMa-
/THBHl  6a3upylorcs Ha
aHa/JH3e 3TOro cJa6oro
3BeHa. Her orpaunuenui
Ha YHuCJo MoKa3aTesel

Hcnonw3oBanne  cneuu-
aJbHO  CKOHCTDYHPOBaH-
HOH Mepbl Harpy3kH M3
OrpaHHYEHHOTO yHcna
HanboJsiee «TeXHOreHHBIX»
NoJJI0TaHTOB. BuiGop Me-
PR 110 MakCHMaJbHOH
TECHOTEe CBS3H ¢ HaHbo-
Jee 4YBCTBHTEJNbHBEIM
TecT-06beKTOM

Jaunnne o 6Guote M Har-
py3Ke  CONOCTaBASIOTCS
HanpsiMylo 4epe3 IocTpoe-
HHe 3aBHCHMOCTH [03a —
s¢dext. HopmaThBu mo-
Jy4alTcs K3 aHaiH3a
3TOH 3aBHCHMOCTH
HopmatnB Moxer G6biTh
HCNOJb30BaH TOJBKO JIsi
NlaHHOH CTPYKTYpH BHIG-
pocoB

KpHTHyeckHe TOuKH on-
pelefsloTCA KaK TOUKH
nepern6a QyHKIHA

Ennubiil nosurod, cospaa-
IOWHA TpafHEeHT Harpys-
KH: npobHble njouann
pacnosarailorcsi BHe 3a-
BHCHMOCTH OT HampasJje-
HHSl H PO3Bl BETPOB

OrnpaBHOH TOYKOH AJs1 pa3pabGOTKH KOHUEMUHH OGbIJIH TPYAbl
A. M. Crenanoa, T. I. Anekcanaposoii, A. . Apmanga. Hamu
accumuanposannl ugen C. C. llIsapua, H. C. Ctporanosa, B. [1. ®e-
aoposa H A. Il. Jlesnua, . A. Kpusosyukoro, ®. A. Tuxomupona

u E. A, ®enoposa, 10. T. [Ilysauenxo,

M. M. TI'poasunckoro,

I0. HU. Jlenauuckoro u T. C. CamoiynoBoil. MH HCIIONB30BAJH TAaK-
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3xe paboThl MHOTHX APYTHX aBTOPOB, He BKJIIOUEHHBle B 0630p (ruaa-
Ba, 3) TOJbKO H3-32 TOTO, UTO OHH HANHCAHB B TE3HCHOH ¢opme
(A6anakoB, Meznsenes, 1992; Besens u ap., 1992; BoakoBa, Kpu-
Jgos, 1988; [swibos, 1992; lrambepauen, 1992; Kasakom, 1992;
Kpoukos, 1988; Mawmutko, 1992, Moposos, 1992; CHakud u ap.,
1992; @ununnenko, 1990). MH He COUYAH BO3MOXKHHIM IPHMEHHThH
noaxoabl 0. A. HMspasas, B. C. Hukonaesckoro, K. B. Tapmuius u
A. 1. Tlokap:xeBCKOro, NOCKOJbKY mnpo6jeMa B HHX paccMaTpHBa-
ercst JuO0O Ha OPraHH3MEHHOM YpOBHe (NOJIHAS AHAaJOTHf KOHUeNn-
uua ILJAK, HO TonbKO ‘He AJis yesioBeKa), JH6GO HA PErHOHAJILHOM
H II06aJIbHOM YPOBHSIX HOPMHDOBaHHS.

B Hacrosiee BpeMs HanOoJsiee 3aBepIIeHHHIMH HaM INIpeJCTaB-
JIAIOTCSH B3[VIAJBEI HA 3KOJOrHueckoe HopMHpoBanue A, M. CrenaHoBa.
Mexay HHAMH H Halledl KOHUeNNHeHd HMEIOTCS ONpeJe/ieHHble pas-
JIMYHA, AJIs HArJAJAHOCTH OHH CBeJAeHH B TabJ. 3.



YACTDb 11

OIIbIT PEAJIM3ALIMU
SKOJIOTMYECKOI'O HOPMHWPOBAHMHS







I'nmaBa 7

PEAKI(HUSI 3KOCUCTEM HA 3ATPA3HEHHME.
PEHOMEHOJIOrUA U3BMEHEHHH

Hacrosimas rnaBa COCTOMT M3 OYEpKOB, MOCBSILIEHHBIX H3MeEHe-
HHIO DAa3JHYHBIX KOMIOHEHTOB JIECHHIX 3KOCHCTEM TOJ AeficTBHeM
3arpsi3HeHHs! TPOMHILIEHHBIMH BeIGpocaMu. MccnenoBanusi mpose-
JeHbl Ha OAHOM MNOJIATOHE W NPHMEDHO B OJHO BpeMsi. DTO AaeT
BO3MOXHOCTb NOJNYYHTb He HCKAXKEHHYIO Pa3JIMUHBIMH HeYBS3KAMH
KapTHHY TeXHOTEeHHHX TpaHchopMaluii.

MBI cTpeMuJHCh K TOMY, YTOGH 3Ta KapTHHA Gbl1a MaKCHMaJb-
HO noapo6Hoii. HMccnenoBanwl BaXkHeHlllHe KOMIIOHEHTHI 3KOCHCTE-
Mbl — NIOYBEHHHIA NOKPOB, JpeBecHbBIH H TPaBAHO-KYCTAPHHUKOBHIH
SIDYCHI, JleCHAas MOACTHJKA, NMOUBEHHble (epMeHTH, HacCeJeHHs Noy-
BEHHOH Me30(ayHbl, NTHL, MEJKHX MJEKONHTAKUHX, 6eClo3BOHOU-
HLIX-XOPTOOHOHTOB, MYpaBbeB, coo0llecTBa 3MHMUTHBIX JHLIAKHH-
KoB. K coxaneHuro, MBH He pacnosaraeM HHbopmanueli o moyBeH-
HBIX MHKpOapTpononax, npocrefillinx, BoAopocasx, rpubax, Oec-
MO3BOHOYHHIX-JEHAPOGHOHTAX H psfe APYrux rpynmn. JIumpb mo koc-
BeHHBIM MOKa3aTesisiM H3yueH NOYBEHHBIH MHKpoGoleH03. B To Xke
BpeMsl MH ToJlaraeM, 4TO NPHBOJHMBIH B 3TOH rjaBe MarepHaa —
OfHa H3 HaHOOoJee MOJHBIX M KOMILIEKCHBIX XapaKTePHCTHK TEXHO-
reHHbIX TpaHcdopmauuii skocucreM. IIpn aHasu3e ‘BceX KOMIOHEH-
TOB aKLEHT CJAeJaH Ha PACCMOTPEHHU MapaMeTpPOB IKOCHUCTEMHOrO M
NONyJISILUOHHOTO ypOBHEH; mokasarenu 06oJiee HU3KHX YDOBHeH Op-
raHM3alud NpeAcTaBjieHb (PparMeHTapHo.

BakHo NMoaYepKHYTb, YTO BTODAasf YacTb Ha3BaHHs TJaBH MOJ-
HOCTBbIO OTPAa)KaeT CTHJb H3JOXKEHHs — JaeTcAd JIHUIb «BHELIHee»
ONMUcaHue H3MeHeHHH 6e3 MOAPOGHOr0 DACKPBITHS HX MEXaHH3MOB.
STo clesaHO YMBIUJIEHHO: BO-NEPBbIX, NIO3HAHHE MEXaHH3MOB H
TMPHYHUHHBIX CcBA3ell — Ha nmopsgoK Gosee CI0XKHAas 3ajavya 4 AJs ee
pellieHUs] HYXKHBI CIeLHaJbHble HCCJeJOBAHHS, BO-BTOPBIX, 3TO He
npeiAMeT 3KOJOrHYECKOr0 HODMHPOBAHHS (JaHHBlE BONPOCH pella-
IOTCA B PAMKaX 3KOJOTHUECKOH AHArHOCTHKH).

Ewme oxHo mnpenBapuTenbHOe 3ameyaHHe. B ouepkax jJaHa or-
pyOneHHass KapTHHA H3MeHEHHH — KaK Obl B3IJsJ CO 3HAYMTEJ]b-
HOr'0 paccTOsIHHA. DTO TaKXkKe CAeJaHO yMBILJIeHHo: Gojee moapol-
HbIl ananu3 TpaHchopMaluui, CBSI3aHHBIH C TOJYyUYEHHEM J030BBHIX
3aBHcHMocTell, clesaH B raaBe 9. 3lech e DacCMOTPeHB MaTe-
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PHAJBL, NO3BOJAKOUINE NMPEICTABHTDH LEJOCTHYIO KapTuny. [Ipu 3ToM
3HaYEHHs mapaMeTpoB B (OHOBOH 30He AAIOT HHOOPMALHIO O HOP-
MaJIbHOM COCTOSIHHH, B HMNAKTHOH — O SPKO BHIPaXKEHHOH MaToJo0-
rud. [lepexox Mexay STHMH KpaiHHMH YDOBHSAMH IPOHCXOLHT B
6ypepuoit 3oHe. Takum o6pasoM, uUMeeTcs HPEABAPHUTEJbHAS HH-
tdopmanus, Heo6XoAHMAs AJISl HAXOXKIEHHA KPHTHUECKHX HATPY30K.

7.1. MOJIUTOH HCCJIEJNOBAHHHA

B kayecTBe NOJIHrOHA [Jf HATypHBIX HCCJENOBAHHH BhIGpaHa
TeppHTOpHA, mpuJjerammas K CpelHeypaJbcKOMY MeAENJaBUHIAbHO-
My 3aBosy (CYM3y), pacnosoxeHHoMy Bo3sje T. Pesna Caepa-
JOBCKOH o6jactu (puc. 14). JaHHBIA MOJHIOH OTBEYAET BHABHHY-
THIM TPe6OBAHHAM (CM. ruaBy 6) HOUTH MO BCEM IIYHKTaM,

Hcrounnk BeI6pocos aedictByer ¢ 1940 r., T.e. Ha MOMEHT mpo-
BejeHusi pabotr — okoso 50 ser. ITpn 2TOM BOXPYr HEr0 KOHIIEHT-
PHYECKH pacloJsaraloTcsi $pKO BLIPAXKEHHLIE 30HBI MOPaXKEeHHS.
Posa BerpoB acummerpuuHa -— npeo6anai0T BeTPH, AYIOIIHE B
BOCTOYHOM HanpabJeHHH. [loJuroHn pacmosaraercss K 3amaiy oT 3a-
BOJA, T.€. NPOTHB TOCHOACTBYIOLIHX BETPOB. DTO OIpeleJseT He-
60JIbLIYIO NPOTSAXKEHHOCTh I'PAJIHEHTA 3arpsi3HEHHs], KOTOPHIH BHIXO-
JHT Ha pPerdoHaJbHEIH (POH, a He nepecekaeTcs ¢ 30HAMH 3arpssHe-
HHSI OT coceAHHX HCTOuHUKOB. CYM3 mo o6beMy TOKCHUHBIX  BHI-
:©6POCOB — eAHHCTBEHHBIH KDYMHBIH MCTOYHHK B paccMaTPHBaeMOM
paiione. CjienoBaTesbHO, B [€PBOM IDHOJHMKEHHH OH MOXKeET CYH-
TaTbCA MOHOHUCTOUHHKOM. IIpoGHBIe muoliaau ynaJeHH OT Gauxai-
LIMX HACEJEHHBIX MyHKTOB HA 3HAUHTEJbHOE pPacCTOsIHHE, DTO AaeT
BO3MOXHOCTb TOBODUTb O IIOYTH IIOJIHOM HCKJIIOU€HHH peKpealHoH-
HOro BO3JeHCTBUSl HA MJIOUIAAKAX MOJHIOHA,

Crneuugurka TokcHueckoro s¢dekra BHOPOCOB MeAEN/IaBHABHOTO
3aBOJa 3aKJI0YaeTcsl B COUETAHHOM JeHCTBHH THAXKEJHX METaJJoB
M cepHHcToro aHruapuia. IlocsedHui, MOAKHCIASA cpPeay, YBEJAHYH-
BaeT MOJBHKHOCTb, CJeAOBATENbHO, H OHOJNOTHYECKYIO aKTHBHOCTb
HOHOB METAaJIJIOB, IIPHBOJUT K PE3KOMY YCHJEHHIO HX TOKCHYECKOro
BO3JeHCTBHS Ha GHOTY.

CTpyKTypa BHIGPOCOB HCCJEAYEMOr0 HAMH HCTOYHHKA 3SMHCCHHU
cJaeayolasi: COOTHOILeHHe (o macce) TBePARX H ra3006pasHbIX
BuiGpocos paBHo 1:8,44; noast (mo Mmacce) WHTDEJHEHTOB raszoob-
pasuwx BHOGpocos, %: SO, —98,7, HF — 0,75, NO; — 0,35, npo-
une (cepoyrsaepoj, CEpoBOAOPOJ, yrapHuil ra3z u ap.) — 0,15; goas
(mo Macce) 3JeMeHTOB, aAcOpOHDOBAHHBIX Ha TBEPALIX YaCTH-
nax, %: Cu— 46,88, Zn — 31,51, As — 11,48, Pb— 10,12,

O6muii 06beM U yAeabHBle NOKasaTean BeiGpocoB (3a 1989 r.)
npusefeHbl B Tabja. 4 (IpenocTaBieHbBl TEXHHUECKHM OTAEJIOM
CYM3a). Ha npennpustTuu AefACTBYIOT ABAa OCHOBHHIX Iiexa: Me-
JenJaBU/bHEIA, HalOmHi OCHOBHOH BKJaJ B 3arpsi3HEHHE BO3AyXa
(87,5% Bcex BHOpPOCOB), W CepHOKHCJAOTHHIA. [loaToMy yresbHblE
110Ka3aTeJy BHIGPOCOB NIpUBEAEHH HA MNPOAYKLHIO H CHIDb€ HMEHHO
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Puc. 14. CxeMa noJuroHa umccjieA0BaHHi.

! — HCTOYHHK BBI6POCOB, 2 — TEPPHUTOPHS TNPOMBIIIJIEHHBIX NJOLIAAOK, 3 — TEPPHUTOPHSI HACEJeHHbIX MNYHKTOB, 4 — Mo~
CcTOsiHHble TNpOGHBIe NJOUlafiH, 5 — NpoGHble NJOWAAH B y3aax ceTkH 5X20 kM (dparMeHT), miaowaidka o6o3Haya-
ercst 6ykBoit (A, B, C, I, E) u uudpoit, cooTBeTCTBYIOUICH PAaCCTOSIHHIO A0 3aBOA3 B KHJIOMETDax



Ta6auna 4
AGCOAI0THEIE H yAeJbHBIE BEJHYHHB BbiGPOCOB

Macca BHGEpOCOB, YRenapHple BHIGPOCH (Kr/T) Ha eXMHHUY
HHrpeaneHT T/ron
ChlpbA TIPORYKIHH
SO, 134088,8 135,95 985,2
HF 1015,5 1,03 7.5
Cu 2610,3 2,65 19,2
Zn 1753,9 1.78 12'9
As 639, 1 0,65 17
Pb 563,6 0,57 3.9

MeJleNIaBHJABHOIO Lexa (uyepHoBas Melb u pyna). OGbeM H CTPYyK-
Typa BHIGPOCOB GBIJIH MOYTH MOCTOAHHBIMH B 1986—1990 rr. (r.e.
B NEpHOJ TPOBEJEHHA OCHOBHHIX HATYPHBIX HCCJAEAOBaHHH), Me-
HAsACch B Tpenenax 5—7 %.

OyeHb KOPOTKO OCTAaHOBHMCS Ha ofLled XapaKTepHCTHKe pafio-
Ha uccaefoBanufi. CorsacHo (pH3HKO-reorpadHueckoMy paHOHHPO-
BAHHUIO, TEPPUTOPHSA OTHOCHTCSl K TaeXHOH reorpaduuyeckoil 3oHe,
K TDOBHHHHMH HH3KOTODHOH, Haubojiee CHHKEHHOH, mojoce Cpen-
Hero ¥Ypana (a6comoTHee BHICOTH — oT 100—150 po 450 M Han
ypoBHem mops) (IIpokaes, 1976). XapakrepHa 3HaudTebHas pac-
4JIeHeHHOCTb PeYyHHIMU AoJuHaMH. MMeloT MecTo Metramopduueckue
ropHEIe TNOPOAB (CJNAHIB, TeCYaHHKH, OKDEMHEJble H3BECTHAKH,
KBapuuthl). Knumar yMepeHHO XOJIOAHBIH, AOCTATOYHO BJIAXKHBI.
‘CpenHerofoBas Ttemneparypa -+ 1°C, cpeaneMecsuHass sHBaps
—16...—17°C, wuionss — +16... +18°C. Be3sMoposHblli nepuoa —
meHee 90 aune#i. ['ogoBoe kosmnuectBo ocaakos 400—600 mm. Mouwi-
HOCTb CHeroBoro nokposa jpocturaet 40—50 cM u Gosee (IIpokaes,
1976).

JlecucrocTs paitoHa cocrasaser Gosee 60 %. B ocHoBHOM mpo-
H3pAacTalOT TEMHOXBOMHEIE Jjieca M TNPOU3BOAHBIE OT HHX XBOHHO-
JIHCTBeHHHIe, 6epe30oBble M OCHHOBHIE. B nouBeHHOM MOKPOBe mpe-
ob6sanarT Gypble TOpHO-JeCHblE, TEMHO-Cephle, cepble, OMNOJ30JeH-
Hble H TJeeeBaTHle I[OYBE, B TMOHMax peK — JepHOBO-JYTOBHE.
BOMBUIHHCTBO MOCTOSIHHBIX mPOGHBIX MJollajed NoJauroHa (cM.
puc. 14) 3a/0KeHO B OJHHAKOBBIX 3JeMeHTax peabeda (HHKHAA
YacTb CKJOHA); HCXOAHO Ha HUX MpPEACTABJEH ORMH THI Jeca —
€JIbHUK-IHXTADHUK JHIHAKOBEIA Ha CepBIX JIECHBIX MOYBaX.

[lpn npu6nuKeHHMH K MCTOYHHKY BBHIGPOCOB IIPOHCXOAHMT MOCTe-
neHHass TpaHcdopManus pacTHTeNbHocTH. B Haubonee GIHM3KHX K
3aBoay TOYKax HalJioaaercs mojHas rubGesap apesoctos. Ilpu stom
TpaBAHOH fpyc JHGO OTCYTCTBYyeT, JHOO COCTOMT H3 XBoLla H 3Ja-
KOB; CHJbHO DAa3BHUT MOXO0BOH 10kKpoB. MwmeloTcs 3poAHpOBaHHbIE
YYACTKH C MOYTH TMOJHOCTBIO CMBITOH TMOACTUJKOH H TYMYCHBIM
TOPU30OHTOM TIOYBHI.

[TocTosiHHBle npoGHBIE MNJOMAJXM OXBATHIBAIOT YYaCTKHM C Pas-
JUUHOH CTENEHbIO NOpaxKeHus skocucTeM. IIpu 3TOM B COOTBETCTBHH
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€ TpajuuHeldl MoOryt GBITh BBIAEJEHB TPH KaueCTBEHHO OTJHYAIO-
iHecss 30HH — ¢onoBasi, 6ydepHass W ummnakrHas. as pasHbIX
KOMIIOHEHTOB HX a6COJIOTHBle pasMepbl pasjuuyuel. Kpome Ttoro,
NPOTSKeHHOCTb 30H HeoJHHAaKOBA B pa3HbIX HanpasJjeHUsX. B 60Jb-
1IIHHCTBE CJy4aeB B 3anajJHOM HamnpaBJeHUH HMMAKTHAs 30HA MPO-
cTHpaercsi m0 2—3 KM OT TrpaHHUB 3aBoxa, 6ydepHas — oT 3
Jo 4—5 kM, ¢doHoBasgs—oT 6—7 KM H naJsee. Bcag TeppuTOpHS
3aBOoja M NpHJerallive yyacTKH (B 3amajJHOM HampaBJjieHUH [0
0,5 KM OT rpaHHlbl,, B BOCTOUHOM — 0 2 KM) IpPEACTaBJSIOT coboM
TEXHOTEHHYIO NYCTHIHIO, MOYTH MOJHOCTBIO JIMUIEHHYIO BHICUIEH pac-
TUTEJBHOCTH Y BEPXHHUX FOPH30HTOB NMOYBHL

KpoMme mNOCTOSSHHBIX NPOOHBIX TmJollafed MO HCCIeLOBAHHUH
HCNOJb30BAJHCh BPeMEHHble NJOHIAAKH, 3aJ0KEeHHBle B y3Jax pe-
IyJsspHOH ceTKH pasMepoM 5X20 kM ¢ waroM. B 1 kM (ee ¢par-
MEeHT mnokasaH Ha puc. 14). Ilpu 3ToM nJouiany pasjHYalOTCsS MO-
JIOXKeHHeM B peJjbede, THIOM NMOYBB U Jjeca (NpeACcTaBJEHbl B OC-
HOBHOM eJIbHHKH-THXTAPDHHKH, COCHSIKH H Gepe3HsIKH).

Iloytn mnst KaxkA0#H MOCTOSTHHOH M BpeMeHHOH MHPOGHBIX NJOLLa-
Ie#l umeercs HH(pOpMauHs O BHNAaJeHHH Tsxkenbx Meramaos (Cuy,
Zn, Pb, Cd) 3a 3uMmy (10 DaHHBIM 3arpsi3HEHHS] CHEFOBOTO MOKPO-
Ba) U 006 MX KOHLUEHTpALHH B BEPXHEM CJO€ NMOYBHl (CM. raasy 8).

7.2. BbICIIASl PACTHTEJIbHOCTD *

Bhicuias pacTUTENBHOCTb HrpaeT KJIOYEBYIO pOJab B 6OJbUIMH-
CTBe Ha3€MHbIX 3KOCHUCTEM. $IBJSAsiCH MEPBHUHBIMH NPOLYLEHTaMH,
pacTeHHs ONpefessiIOT BCe NPHPOAHble CcTaTbd OasnaHca BellecTBA
H aHeprud. TpaHchopMalUusi pacTUTENLHOCTH B pe3yJbTaTe TEXHO-
TreHHOr0 3arpsi3HeHHs1 KapAHHAJbHO MeHsieT BHEILIHH# OOJHK 3KO-
CHCTEMBl H BJeueT 3a c060fi H3MeHeHHe BCEero ee BHYTPEHHEro
MHupa.

B jnecHBIX coo6HiecTBax OGBIYHO BHIAENSIOT TPH TPYINNBl IOKa-
3atesell COCTOSIHHSI, KOTOpble MOTYT HCNOJb30BAaTbCA IAJs OOHaApy-
JKeHHS peaKUWid Ha aHTpPomoreHHble (akTOpeH. IDTO MNapameTphl
IpeBoCcTOA (COMKHYTOCTb TOJIOTa, MOJIHOTA, Kjaacc GOHHTETa, MJIOT-
HOCTb, 3aMac, CAHUTApPHOE COCTOSIHHE); BO30GHOBJEHHS NOPOL-J€Co-
obpasoBaresiell (KOJHMYECTBO M KayeCTBO IOJAPOCTA); HANOUBEHHO-
ro MokKpoBa (BHIOBOH cocraB, 6HOMacca, COOTHOLIEHHE 3KOTHIIOB,
LeHOTHNOB H T.A.). HaunbGosplilee 3HauenHe HMeeT mepBasi Tpynna,
TIOCKOJIbKY [APEBOCTOH NpPHHHMAaeT Ha ceb6s OCHOBHYIO Harpysky,
onpelensisi BCIO MOCAEAYIOUYI0 UHPKYJSUHIO TOJNJIIOTAHTOB B 3KO-
cHCTEeMe.

[Tokazatenu Bropo#l rpynnel MeHee uHbopMaTHBHBE. OGBHYHO
H&6M0aeTcsl He CTOJIBKO NPsAMOe [eHCTBHE TOKCHKAaHTOB Ha mnpo-
uecc BO30OHOBJIEHHUS, CKOJBKO KOCBEHHOE (4epe3 H3MEHeHHe LEeHO-
THYeCcKOH cpeAbl). DTO 3aTPY[HseT HHTEPNpeTalHI0 pe3yJbTaToB.

* ABropnl paziena . H. Axmerwnna u E. B. Xantemuposa.
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M3 tperbell rpynnbl oco6oro BHHMAaHHS 3acayXuBaer (G.opH-
CTHYECKHH COCTaB, H3MEHEeHHe KOTOPOro SBJSIETCSt THIOBOH peak-
LHeH Jjroboro (pHTOlEHO3a Ha cTpeccoBoe BozieilicTBue (Anekcees,
1982; Jlecube skocucreMsl..., 1990; Crenaunos, 1988; Cripoun,.
1987; UepuenbkoBa u ap., 1989; Illemerosa, 1985; Ianstene,
1988; McLaughlin, 1985; Sienhiegwieg, 1989; u ap.). TpassiHo-Ky-
CTapHHYKOBBHIH sipyc Haubosiee Mo6uNeH U paHblle JPeBOCTOS pea-
TUpYeT Ha U3MEHEHHE Cpeibl.

K HacTosieMy BpeMeHH BHINOJHEHO MHOTO paGoT, MOCBSALIEH-
HbIX aHaJH3y BO3JeHCTBHUA aTMOC(EeDHBIX 3arpsi3HeHHH Ha pacTH-
TeabHOCTb, HMIMeeTcst 1OCTATOYHO AAHHBIX O HAKOIJIEHHH I[OJJIOTAH-
TOB B DAacTeHHAX, a TakXe (PU3UONOTHUECKUX DeaKuusx H COOTBET-
CTBYIOIINX aHATOMHYECKHX H MOP(OJOrHUeCKHX OTKJOHEHHAX.
B psage pa6oT npuBeneHH 1IKAaJbl YYBCTBHTEJBHOCTH PA3JIHYHBIX
BHJIOB K OCHOBHBIM 3arpsi3HHTEJISIM, HHOrJa C YKa3aHHeM MHOporo-
BoH 1Ho3bl (bBsanmo6ok, 1988; I'ymepuan, 1979; MaxueB, Mawmaes,
'1974; Hugosnaesckuit, 1979; Psa6unun, 1965; Cmur, 1985). Muoro
HCCIeLOBAHHH TOCBSILEHO aHajH3y GHOXMMHUYECKHX H3MeHeHH
(oco6enno B opraHax AacCHMHJISILHH), BBHI3BIBAEMBIX I[IOJJIOTAHTA-
Mu (Buonmnaukanus..., 1988; HabkyHn, 1979; Huxkomaesckuii, 1979;
Burton, 1986; u np.). Xopolo H3yueHH NMPU3HAKH OCTPEIX H XpoO-
HHUYECKHUX MOBPEXKIEHHUH y OCHOBHBHIX BHJOB J€pPeBbeB-ec006paso-
Bateneli (AnekceeB, 1990; AnexkceeB, Pak, 1985; I'pewrra, 1970;
Eucen, 1982; Kynarun, 1974, 1980; Mouunr, Tegep, 1985; Patbu-
HuH, 1965; Cwmut, 1985; CoxoB, Poxko, 1975; Cwlpoun, 1987;
Hlsnsarene, 1988; McLaughlin, 1985; Sienhiegwieg, 1989). Bce
3TH JaHHBEE MOO3BOJISIOT OCYIECTBJAATH OHOHHAMKAUMIO HA YPOBHE
suna. Bruickasniaercss mHenne ‘(McLaughlin, 1985), 4to nmeHHO
Ha 3TOM YPOBHE BO3MOXKHO BBISBJIEHHE TAKUX CHCHAJIOB, KOTOpHE
Morju Obl OBIThH 3aMeueHbl, IpeXJAe 4eM BJHAHHE HA BCIO 3KO-
CHCTEMY CTaHET BHAMMBIM H 3HAUHMBIM.

O6 u3MeHeHHSIX NApaMeTPOB 3KOCHUCTEMHOTO YpPOBHSI HHbopMa-
UuA MeHee nojapo6Ha. YCTaHOBJIEHO, YTO HaHOOJbLIEMY MOBpeXje-
HUIO moaBepraercss ApeBoctoit (Kynarun, 1974, 1980). Ilpn stom
(bHKCHpYeTCs] YMeHbleHHe COMKHYTOCTH IM0OJIOra, IOJHOTH JpeBO-
CTOSl, ero NJOTHOCTH W 3amaca (Anekcees, 1982, 1990; Ps6unus,.
1965; Crenanos, 1988; Ceipoua, 1987, Uepuenbkoa u ap., 1989;
De Vries, 1988; Likens, 1989; McLaughlin, 1985; Sienhiegwieg,
1989). Ha6aonaoTcs moHHXeHHe Knacca OGOHHTETa H yMeHblleHHe
nponyktuBHoctu (I'pewrra, 1970; Cwmur, 1985; Hlansarene, 1988;
McLaughlin, 1985).

BaxHoe 3Hauenue HMeeT H3yueHHe MAeliCTBUS TOKCHKAHTOB Ha
npouecc Bo306HOBJeHHS. DoabWIHHCTBO HccienoBaHHH (0COGEHHO
IJIST PAaHHHX 3TamoB OHTOreHe3a JPEeBeCHBIX DAaCTEHHi) BHINOJHEHO
B 71a60paTOpHBIX ycjoBHAX. O6GBIYHO OTMeuaeTcs CHHXXEHHE CeMeH-
HOM MPOJAYKTHBHOCTH M BCXOXKECTH CEMSIH B YCJOBHAX 3arpsi3HEHHs
(/TecHble 3KocHCTeMH..., 1990; McLaughlin, 1985; Schier, 1987).

Boso6HoBJeHHe HA CTAaAHH MOAPOCTa NPH aTMOC(HEPHOM 3arpss--
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HEeHHH H3yueHO MeHee nojapo6Ho. B GoablunHcTBe paboT 3TOT BO-
TIpoc eABa 3aTpoHYT (JlecHbie sKocucremsl.., 1990; Hukonaesckui,
1979; Cripoun, 1987; Illemerona, 1988). [lokazaHo uaMeHeHHe COOT-
HOLIEHHS] KaTerOpHH COCTOSIHHSI MOJIOAHSIKA COCHBl B 33BHCHMOCTH
OT paccTosiHUs A0 HCTOYHHKA sMuccHu (Ilsansarene, 1988). Orme-
4aeTcsd CHHXKeHHe OOLIeH YCNeIIHOCTH BO30OGHOBJEHHUS B YCJOBHSX
sarpasnenns (Yepunenokosa, 1986; Cuipoun, 1987).

Ilpu anasnH3e TPaBAHO-KYCTAPHHYKOBOI'O SPyCa aBTOPbI MHOTHX
pa6or (Aunekcees, 1982; Ceiponn, 1987; Mapkun, 1991; Maxnen
u ap., 1990; UepuenbkoBa, 1986; UepHenokoBa u ap., 1989; Ulsans-
Tene, 1988; De Vries, 1988; Likens, 1989; McLaughlin, 1985;
Sienhiegwieg, 1989) B nepBylo ouepeib PerdcTPHPYIOT HU3MeHEHHeE
(bJOPHCTHYECKOTO COCTABA, CONPOBOXKAalolieecss yMeHblIeHHEM 06-
mero BHAOBoro 6orarcrBa. O6bluHO HA6MI0OLAaeTCs KaK BblNaJeHHE
YyBCTBHTEJIbHBIX BHJOB H YCHJEHHOe pa3BHTHe 6oJsiee TOJIEDPAHTHBIX,
TaK U BHeJpeHHe B CcooOlLIeCcTBO BUIOB, PaHee /s HEro He Xapak-
TEepHBbIX, HO OKa3aBIUHXCS XOPOLIO MNPHCHNOCOGJEHHBIMH K HOBHIM
ycaoBusm. Ilpu sTtoM obuiass 6uomacca TPaBOCTOS MOXKET He Npe-
TepneBaTb 3aKOHOMepHHIX H3MeHeHHH (Crenanos, 1988). B ycJo-
BHUSIX cpelJHed Tairu AeficTBHe BHIOPOCOB MeleNJaBHJbHBIX KOMOH-
HATOB NPUBOJHT K BHINAJEHHIO BUIOB JICCHOIO PAa3HOTPaBbsl, yBe-
JIHYEHHIO JOJIH 3J1aKOB, CHHAHTPONHBIX H JYroBHIX BHIOB (MaxHes
# 1p., 1990).

MeToauka

Pa6orn npoBeneHn B uioge — aBrycte 1989 r. Ha 28 npo6GHbIX
miomansax (25X25 M), pacnosoxkeHHuX B uMnakTHo# (1,2 u 3 Kkm
oT 3aBoja), 6ydepHoii (4 u 6 kM) u ¢oHoBolt (30 kM) 30Hax. Ha
KaXx/JoM ylajieHHH (KpoMe 3 KM) OBLIO 3aJI0K€HO MO MATh IJO-
wmazged.

Ha Bcex njomankax HCXOJHO HNPEACTaBJEH OAMH H TOT Xe
THI Jieca — eJIbHHK-MUXTAaPHUK JUNHAKOBHINA. Ha xaxpo# mpo6GHo#
TJIOL@AH TPOBEAEHB TAKCAaLUOHHOE OMNHCAHHE [PeBOCTOS (CNJOLU-
HOH MepeyeT NepeBbeB C H3MepeHHEM JAHAMETpPa H OLEHKOH caHH-
‘TAPHOTO COCTOSIHHS MO LIECTH KaTeropusaMm, corjacHo «CaHUTapHBEIM
TipaBuaaM...» (1970)), onpenenende BHICOTHI H BO3pacra NATH MO-
AeJbHBIX [epeBbeB, H3MEPeHHE COMKHYTOCTH IOJOra H IOJHOTHI
Apepoctos. sl XapaKTepHCTHKH BO30OHOBJEHHS CAEJaH Y4eT NOA-
pocTa eJH W NMHUXTH CTaplie MATH JET HA NSATH MJOLIAAKax pasMe-
poM 5X5 M, a TakXKe BCXOJOB M CaMOCeBa 3THX Nopoj Ha 15 mio-
majgkax pasmepom 1X1 M B npexesax npo6Hoii niomanu. Ha
Kaxjofi mpo6HON mJowlaAu ompeesyeH COCTAB TPaBsSHOro spyca
C YKa3aHHEM OTHOCHTeJbHOro obuaus no wkagne Hpyne. Mamepeno
TIPOEKTHBHOE MOKPHITHE MXa. B mepuol MakcHMasbHOro pa3BUTHA
(puTOMAacCH B3ATH YKOCH € 15 mmomanok (50X50 cm) B mpeaenax
Kaxa0# npo6GHOH NJOILALH.
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buoskosnoruyeckass xapakTepUCTHKA (LIEHOTHI, 3KOTHN H T.1.)
It KaXJoro BHJa TPaBOCTOSl JaHA IO JHTEPATYPHBIM JaHHBIM.
Marepuann no ApeBocTol0 06paboTaHbl OGUIENPHHATHIME METOMAH-
KdAMH C HCNQJAb30BaHHEM TAKCAUHOHHHIX Tabauu. JKH3HEHHOE CO-
CTOSIHHE JAPEBOCTOS OLIEHHBAJH KaK J0JI0 0cobGell NMepBBIX TpexX Ka-
TErOpHi CAaHHTAPHOTrO COCTOSIHHS.

Pe3ynnTaThl M 06cyXaeHne

M3MeHeHHe napaMeTpOB APEBECHOTO, TPaBSIHO-KYCTAPHHYKOBOrQ
H MOXOBOTO SIpyCOB npeAcTaBJjieHO B Taba. 5, ¢hJIOPHCTHUECKOTO CO-
cTaBa TpaBoCcTOsl — B Taba. 6 (o6uane mo wkaje [Ipyle mepebe-
IeHo B Ganaabl: 1 —sol, 2—sp, 3—cop I, 4—cop 2, 5—cop 3;
T0Ka3aHO cpefHee o6HAHe MO NATH miouiaakam). Jlaaum xapak-
TEPHCTHKY PaCTHTEJbHOCTH Pa3HbIX 30H HArpyskH.

B 6ydepHOii 30He 3aperucTpUpPOBAaHBI H3MEHEHHS MapaMeTpoB
npeBoctosi. OTMeuaeTcsl CHHXKeHHe XXH3HEHHOTO COCTOSIHHS: B 4 KM
OT 3aBOJa BBIBJCHO YBEJHYEHHe pa3Maxa 3Hauye€HHH AAHHOTO INO-
Ka3zatens. Ilonyuaercs, 4To HMEHHO NPH 3TOM yPOBHE TOKCHUECKOH
Harpy3kH Hau{HaeT MNpPOSBJSATbLCA DeaKlHsl HA 3arps3HeHHe. YTou-
HsleT KapTHHY I0Ka3aTesab AQJH CyXocTosl no 3anacy. [as yaane-
HUs1 4 KM 3aperuCcTpHpPOBAHO paclIHpeHHe JAHanasoHa paccMaTt-
pPHBaeMOro IoOKasaTejsl: MHHHMaJbHOe CpejlHee 3HauyeHHE COOTBET-
ctByer ¢oOHY, a MakcuMmajabHOe — 3HayuTenbHo Bbiie. CrenoBa-
TeJqbHO, B 6ydepHOii 30He aKTHBU3HPYIOTCA NpoOLeccH rubenan ape-
BOCTOSI, XOTSl BeJIJUYHHA €ro 3anaca coxpaHsieTcss Ha YpoBHe ¢oHa.
AunanornyHbiM 06pa3oM H3MEHSIIOTCA JOJH CYXOCTOSl MO MJIOTHOCTH
H MOJIHOTE AJISl €JIH W NMUXThl. DTH NoKa3zaTeau 6oJee HHPOPMATHBHBI,
yem a6GCOJIIOTHBHIE 3HAUEHHS] TMOJHOTHL H TJIOTHOCTH, AJS KOTOPBIX
fIBHOH 3aBHCHMOCTH OT BEJUYHHBl Harpysku He HaGuonaercs. Com-
KHYTOCTb KpOH B 6ydepHOH 30He He u3MeHseTcs. ITO, BepOSITHO,
CBSI3aHO ¢ JYYIUHM pDa3BHTHEM .OCTaBIIUXCS [AEPEBbEB B YCJOBHUAX
ocsaaleHHss BHYTPUBHAOBOH KoHKypeHuuu. IlapamMeTpsl B0306HOB-
JeHus B 6ydepHOit 30He COXPaAHSAIOTCS HA yPOBHe ¢oOHa.

XoTs XapakTep pacTHTeJbHOH accolHAUUH He MeHseTcsl (Kak
Ha tOHOBOH TEPPUTOPHH, OHA HEMOPAJbHO-KHCJHYHas), XKHBOH Ha-
NoYBEeHHBIH NOKpPOB B OydepHON 30He mpereprneBaeT CyLIECTBEHHbIE
H3MEHEeHHs. Y¥Ke Ha yAajeHHH 6 KM OT 3aBOAA DErHCTPHUPYETCs €ro
siBHas Jerpajalusi. 3aMeTHO yMeHbliaeTcsi ofilee BHAoBoe 6orat-
cTBO: 39 -BHIOB B o6uleM (JOPUCTHUECKOM CIHCKE BMeECTO (OHO-
BuIX 48. I3 MeskoTpasbs ucuesaer Orthilia secunda, MeHblle o6GH-
ane Rubus saxatilis, 6onpuie — Pyrola rotundifolia. Buawl xpyn-
HOTpaBbsi He BbINAJAlT, HO yMeHblIalT cBoe ob6unue (Actfae
spicata, A. erythrocarpa, Thalictrum flavum, Cacalia hastata, Cre-
pis paludosa). Ha6mawopaioTcss H3MeHEHUS B IpeACTaBJEHHOCTH
BHAOB 3JaKoBhix. Mcuesalor Brachypodium sylvaticum, Melica
nutans, ymeHnbluiaetcs obuaue Calamagrostis cbtusata, THIHYHOTO
ISl TEMHOXBOHHBIX JIECOB. DTO INPHBOAHT K 3HAUMTEJbHOMY COKpa-
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Ta6nuua 5

IMapamerpsl Boicllell PACTHTEABHOCTH B Pa3HbiX 30HAX HArpy3KH
(pa3smax cpeaHHX Ha NACILAAKY 3HaueHHH)

30Ha H yjaJieHHe OT 3aBOJa, KM

TIapaMetp HMnaxkrHas Bydepnas ®doHoban
1 | 2 4 I 6 30
JdpeBocToii
Hons 3p0poBEIX oco-
Gelt, %
e ... ... 2170 32—67 22—55 33—83 49—-9i
MHXTHI . 17—44 16—44 34—53 19—18 35—82
CpenHsis BHCOTA, M
et ... ... 8,2—10,017,3—19,0(13,2—15,1} 8,7—11,4} 9,6—11,7
MHXTHL . . . . . 7,5—9,1}6,1—11,3]| 8,5—10,5} 6,8—10,5] 8,4—11,0
CpenHuit 1uaMeTp, cM
e . . . .[10,0—12,4]11,0—15,5| 18,2~ 25,4] 13,3—27,5{12,3—18,7
MHXTH . .|7,5—l10,6} 7,1—8,5 | 10,0—14,3| 10,2—15,0} 9,7—14,6
TlnotHocTs, wit/ra . . |1440—3056[2960-—5296| 1712—3456( 2704—4320} 2304 —4112
3anac, M3/ra 28—88 71—216 | 180—302 | 160—340 | 170—-314
OrtHocHTeNbHAs  TOJ-
HoTa
em ... ... 0,17—0,30/0,11—0,60] 0,77—1,21|0,26—0,80{ 0,24— 0,63
NHXTH . . . . ., 0,22—0,63|0,61—1,38/0,41—0,95| !,15—2,05{ 0,59 1,47
Hoas cyxocrosa, %
no njoTHocTH . . [27,2—43,9(30,5—48,7]12,9—28,0| 7,6—16,9| 6,4—34,6
no samacy . . . .|11,0--37,7{18,0—29,6] 4,1—23,7| 3,2—6,3 | 2,5—11,1
N0 MoJHOTE AJs .
e ., ... 3,3—56,0 | 5,3—30,2] 2,3—29,9| 0,5—6,5 | 0,9—15,2
0O TOJMHOTEe Aas
OHXTBL . . . . . 18,2—30,2|19,6—30,9| 10,8—24,4| 6,1—11,2} 2,7— 19,4
‘COMKHYTOCTb KPOH, % 15—34 28—51 4252 35—46 34—57
IMoapoct
IMaorHocty, wr/ra .
e ... ... 400—640 | 80—720 | 1120—3840] 880—1840| 560—1690
OHXTHL ., . . . . 720—1440 [1600—2800| 1520—6400] 2480—3920( 1840—3440
Hons nexusnecnoco6-
HoOTO, %
eI . . . . . 37,5—100]0,0—50,0) 0,0—42,8| 7,1—34,8( 5,0—61,5
NUXTH . . . . . 9,1—-66,7 |21,7—55,0{ 0,0—20,0| 4,1—38,7|20,0—74,4
TpaBoctoi
KoauuecTBO BHIOB Ha
npo6Hy 10 JIoLWAaAb 4—12 7—10 1725 26— 34 24—41
Hons BuaoB, %
GoGOBHIX . . . . 0,0 0,0—l10,0{ 0,0—8,0 | 3,3—7,7 | 4,2—6,9
3714KOB . . . . . 40,0—60,0|14,3—44,4| 4,0—11,8] 3,8—8,8 | 3,3—6,9
KPyNHOTPaBbst . 0,0—40,0(20,0—42,9| 35,3—60,0| 43,3—48,3| 43,2—56,1
MeJIKOTPaBbs 0,0—25,0(10,0--30,0{ 29,2—41,2| 34,5—43,3| 34,2—40,0
skcnaepento . . | 62,5—100 (42,9—77,8]32,0—47,1123,1—31,0[ 27,6—41,7
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OkoHyauHe TA6JAHLUL 5

30Ha H yZaJseHHe OT 3aBOfA, KM

Mapamerp HmnakTHas Bydepuas DoHoBast

1 2 4 6 30

Jyropeix . . . ,|12,5—80,0114,3—44.4{11,8—20,8|13,8—20,0| 6,7—14,6
JYTOBO-JIECKbIX 0,0—12,5/0,0—10,0| 4,0—12,5| 6,9—11,5| 9,8—13,8

JecHelx . ., . . . |40,0—75,050,0—85,7}|66,7—80,0}70,0—79,3|72,4—83,3
Buomacca, r/m®* . . .|1,8—47,0|0,3—13,3| 5,6—34,5| 4,2—13,3| 5,1—21,1
Hons B 6HoMacce, %

3JIaKOB . . . . . 0,0—4,71{0,0—14,9| 5,5—16,41 0,8—7,6 | 2,3—20,5

KpynHorpasest . .| 0,0—2,4 |0,0—10,6]| 5,7—36,5| 0,5—24,1|15,1—55,4

MEJIKOTPaBbs . 0,0 0,0 10,3—31,0{ 34,7—75,5| 30,6—68,6

xomia , . . . .}|95,3—100)74,5—100(16,1—75,5(20,7—33,6| 1,5—-23,8

SKCNJIEPEHTOB . , 100 100 39,4—83,5| 14,6—61,5| 9,3—39,4

Jayroselx . . . .| 0,0—4,7 10,0—25,5| 1,6—9,0| 0,0—1,3 | 0,0—2,8

JIyTOBO-TECHBIX . . 0,0 0,0 0,7—14,71 0,0—7,6 | 0,8—2,8

JecHbix (6e3 XBo- -

mWa) . . . 4« . 0,0 0,0—2,5 | 18,0—-61,1|57,5—77,7| 75,1—97,6

MoxoBofi apyc
IMoxkpeitne, % . . . .|33,7—74,7|55,7—77,0} 51,0—64,0] 8,3—28,711,3—40,7
Buomacca, r/m?2 . . .|66,6-—599|46,8—406} 78,9—127| 3,0—29,6] 1,5—17,5

LIeHHIO A0JH A2HHOro ceMeiictBa B 6HOMacce TpaBocTosl. B To ke
BpeMsi O0Js1 3J1aKOB B BHAOBOM pa3HOOOpa3HH OCTAETCs Ha ypOBHe
(hoHa, MOCKOJBKY MOSABJSIOTCA, XOTA U C He3HAUHTEJbHHIM OOHJIHEM,.
Calamagrostis arundinacea u Agrostis tenuis. BosmoxHo, 3TO
CBSI3aHO C yMeHbLIeHHEM COMKHYTOCTH KPOH M COOTBETCTBYIOLIHM
H3MeHEeHHeM cBeToBoro pexuma. O6uane Equisetum sylvaticum
ocTaeTcs Ha ypoBHe (pOHa, HO yBeJHUHBAETCs ero AoJs B 6uoMmacce
TPaBOCTOS,, YTO, BEpPOSITHO, SBJSETCS KOMIEHCATOPHOH peakiluei
Ha yMeHblIeHHe yYacTHs KPYNMHOTpPaBb4.

Ha ypanesun 6 KM oT 3aBoga Ha6/04alOTCS H3MEHEHHs B
MOXOBOM TOKpOBEe. YMeEHbIIAEeTCs MJOLIaAb NPOEKTHBHOTO MOKpHI-
THS, HO B TO Ke BpeMs yBeJuuuBaeTcs 6uomacca. Bo3mozxkHO, 3TO
CBSI3aHO CO CMEHOH BHJOBOrO COCTaBa.

Takum o6pa3oM, HaNMoOYBEHHHBIA NMOKPOB GLICTpee IpPeBOCTOS pea-
THPyeT Ha 3arpsi3HeHHe. DTO MOATBEpKAAaeT H3BECTHHH (aKT, 4YTO
peakuHH OAHO-ABYJETHHX pAacTeHHH HNpOSBJAIOTCA Topasfao paHb-
lle, yeM BHIHMBIE peaKUHH APEBOCTOS.

B 4 KM OT HCTOYHHKA 3MHCCHH COCTOSIHHE HANOYBEHHOrO TO0-
KpoBa 3aMETHO OTJHYaeTCs OT yAaJeHHs 6 KM, YTO Takxke CBHIe-
TeJbCTBYET O BBICOKOH MOOMJBHOCTH 3TOrO0 KOMIOHEHTa dHTOLE-
HO3a. 3/7ech NMPOHUCXOAHT CMEHA pACTHTEJbHOH acCOUMalHH: HMEIo-
IIYIOCH MOXHO O0XapaKTepH30BaTb KaK KHCJIHYHO-PA3HOTPABHYIO.
O61ee BUAOBOe GOraTCTBO H3MEHAETCS He3HauHTeJpHO (35 BHIOB),
HO 3aMeTHO NajaeT CpelHee YHCJIO BHAOB Ha NPOOHYIO MJOILAILL
(mo 17—25 mo cpaBHenuo ¢ ¢oHOBuMH 24—41). Habuonaetcs
JajgbHeduas TpaHchopMalus CTPYKTYpPHl TpaBOCTOs. BHABI KpynHO-
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Tab6auuma 6

BupoBsas cTpyKTypa TpPaBAHO-KYCTapHHYKOBOrOo M- MOXOBOr0 SPYCOB
B PAa3HbIX 30HAX HArpy3kH (cpeaHHit 6aan no 5-6abHOM wiKaJjde)

Bun

30Ha H YRaneHHe OT 3aBOfla, KM

Lycopodium annotinum
Brachypodium pinnatum
Impatiens noli-tangere
Trollius europaeus
Valeriana officinalis
Veronica chamaedrys
‘Galium odoratum
Orthilia secunda
Melica nutans
Goodyera repens
Stellaria holostea
Myosotis sylvatica

Pleurospermum uralensis .

Viola mirabilis
Pulmonaria obscura
Paris quadrifolia
Asarum europeum
Actae spicata .
A.erythrocapra . . . .
Cerastium pauciflorum
Circaea alpina .
Fragaria vesca
Trientalis europaea
Rubus saxatilis
Linnaea borealis

Viola selkirkii

Ajuga reptans

Allium victorialis
Dryopteris linneana
Lusula pilosa
Solidago virgaurea
Crepis paludosa
Cirsium heterofillum
‘Cacalia hastata
Pulmonaria dacica
Angelica sylvestris
Geranium sylvaticum
Filipendula ulmaria
Geum rivale

Lathyrus vernus
Lathyrus Gmelini
Aconitum septenrionale
Thalictrum flavum
Dryopteris carthusiana
Oxalis acetosella .
Aegopodium podagraria
Pyrola rotundifolia

HmnakTHas BydepHasn doHoBag
1 2 ' 30
TpaBAHOKYCTapHHYKOBHHE Spyc
— — - 2,0

— ] - - 1,0
— | = | = — 1,0
— | = | = — 2,0
— | -] = — 1,0
- - | = — 2.0
— — — 2,6
— | -1 = — 2,0
— | - = - 2,0
— | =] = — 2,0
— | - | = 2,0 2,0
— | — | = 2.0 2,0
-— — — 1,0 2,0
— — — 2,0 2,0
— — 1,5 2,0
— — — 1,8 1,8
— — 2,2 2,2
— | — | = 1.3 1,6
_ . 1.0 2,0
— — 2,8 2,0 2,5
— | — |28 2,0 2,7

— 120 2,0 2,0
— 1,8 2,3 2,0
— — 1,5 2,0 2,1
— — 1,5 3,5 —
— — | 3,0 1,7 2,3

— 1,3 1,7 3,0
_ — 2,0 — —
— — | 1,5 2,0 2,5
— — 1,0 1,4 2,1
— | - ] 1.4 1.8 1.7
—_ — 1,5 1,3 2,0
_ — 1,0 _— 2,0
— — 1,0 1,5 2,0
— — 1,0 1,8 2,0
— — 1,0 1,3 1,5
— — 1,4 1.2 2.0
— — | 2,0 — 2,0
— — | 2,3 1,2 2,0
— | — 11,3 1,2 1,8
— 1,0 1,0 1,3 2,0
— 1,0 1,6 1,5 1,8
— 1,0 1,5 1,0 2,0
— 1,0 1 2,2 2,3 1,9
— 1,5 3,4 4,5 4,3
1,31 1,0 1,8 2,3 3,0
1,0 1,8 2,6 2,5 2,0




OkxoHuyauue Tabauuw 6

3ona ¥ yAaaJleHHe OT 3aBoja, KM

Buz HmnaktHas Bydepuasn doHoBas

1 2 4 6 30

Galium boreale
Majantemum bifolium
Calamagrostis obtusata
Equisetum sylvaticum
Veratrum lobelianum
Agrostis tenuis .
Calamagrostis arundinacea
Deschampsia cespitosa
Calamagrostis langsdorfii
Tussilago farfara
Chamenerion angusttfolzum
Sanguisorba officinalis
Poa pratensis .
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MoxoBo#i sapyc

Brachythecium populeum
Eurhynchium pulchellum
Lescuraea mutabilis
Mnium marginatum
Hepatica sp.
Calliergonella cuspidata
Cratoneurum commutatum
Rhytidiadelphus calvescens
Rhytidiadelphus triquetrus
Mnium ortorhynchum
Rodobrium roseum

Oflee KOAHYECTBO BHJAOB ., . . . . 2 2 2 2

++
+

++

++

ottt

TpaBbsl BCTPEYAIOTCs C MHHHMAJbHBIM O6HJHeM. IIOJHOCTBIO BHI-
nagator Actae spicata, A. erythrocarpa, Pleurospermum uralensis.
U3 wmeakorpaBbs HcuesawT Asarum europaeum, Viola canina,
Stellaria holostea, Paris quadrifolia; cuuxaercs obuaue Oxalis
acetosella, Trientalis europaea, Rubus saxatilis, nosbaercss —
Calamagrostis arundinaceae. 3HauuTeJbHO YBEJHYHBAETCH OGHJHE
E. sylvaticum W COOTBETCTBEHHO pE€3KO BO3PACTA€T €ro A0Js B
obllell 6uoMacce TpaBocTosd. Bo3MOXHO, 3TO CBSI3aHO ¢ yBeJHYEHH-
€M KHCJOTHOCTH MNOYBH. B nNoJib3y 3TOro MOXKeT CBUIETENLCTBO-
BaTh NOSIBJEHHEe aluAodHuJbHOro Buaa Deschampsia cespitosa.

Ha rpaHulle uMnaktHo#i u GydepHOH 30H 3aperHCTpPHPOBaHO
pe3Koe yBesqHYeHHe GHOMAacChl MXa U ero NPOEeKTHBHOTO MOKPHITHSA.
BeposiTHo, B 1aHHOM cJydae 3aHHMaeTtcsi CBOGOIHOE NPOCTPaHCTBO,
ONyCTeBlee H3-3a JAerpajalHd TpaBgHO-KyCTAPHHYKOBOro sipyca.

B uMnakTHOM 30He nporpeccHpyeT TpaHcopMmauHs ¢HTOLE-
Ho3a. IlpoucxoauTr nanpHedluee yxyallleHHe XH3HEHHOTO COCTOSHHS
IpeBOCTOsl. YMEHbIIAITCS CPeJHHH AHaMeTp eJH M NHXThl, Hemno-
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cpeacTBeHHO BOJM3M 3aBoaa (I KM) — ux BbicoTa. Ha stom xe
yAajeHHH MeHbllle NJOTHOCTb W MOJHOTA APEBOCTOS, COMKHYTOCTb
KPOH. YBeJHYeHHe 10JH CYXOCTOS CBHJETeJbCTBYyeT 06 HHTeHCH(H-
KaluWd npoleccoB rubesu apeBecHoro sipyca. Pe3ko cokpaulaercs
3anac apeBoctosi. OcoGeHHO SIpKO 3TO MpOsIBJAsieTCS Ha MNPOGHBIX
nJjowansix B HenocpeicTBEHHON O6JIM30CTH OT HCTOYHHMKA BHIGPO-
coB. Jlns GoJiee yaaJleHHBIX OT 3aBOAAa MJOLIAA0K paccMaTpHBae-
MOH 30HbBl MpPH HH3KHX MHHHMAJbHEIX 3HauYeHHSX MoKasaTeJs
(71 m?/ra) makcumaJbHble (210 M?%/ra) eme GJH3KH K (GOHOBOMY
YPOBHIO. YMeHblleHHe 3anaca — pe3yJbTaT HHTEHCHBHOTO Mpolec-
Ca OTMHpaHHs, KOTOpBbIi He KOMIIEHCHpPYeTCSd BOCCTAHOBJIEHHEM.

Ha naHHOH TeppHTOPHH 3aperHCTPHPOBAHO YMeHblleHHe INJOT-
HOCTH BCXOJOB H CaMoceBa BIJIOTb A0 HYJIeBHIX 3HaueHHH Ha 4acTH
npo6HHX muaowaneli. OTcyTcTBHe HOPMAaJbLHOrO BO30GHOBJEHHS MO-
XKeT ObITh CBS3aHO KaK C OGIIHM yMeHblUEHHEeM CeMeHHOH MpOAYK-
THBHOCTH, TaK H C YXYJLIeHHeM YCJOBHH MpopacTaHHs CeMSH
H3-3a YBeJIHUEHHs] TOKCHYHOCTH MOYBH (cM. pasged 7.3), MOILHOrCG
Pa3BHTHA MOXOBOTO IOKPOBa H HakoNJeHHS ToJctoro (Ao 11 cm)
cJI0sl TIOACTHJAKH (cM. paszaea 7.4). [locnenHsiss mpuuMHaA KaeTcsl
Hau6oJie BepOsITHOH, IOCKOJBbKY YCTaHOBJEHO, YTO YHCJEHHOCTb
BCXOA0B HAXOAHTCA B TECHOH OOPATHOH 3aBHCHMOCTH OT TOJILIHHBI
noactuakn (CaHHukoB, 1992). KpoMme Toro, HapyllueHHe BOCCTaHOB-
JIEHHsT MOXeT OODBSCHSITbCS HENOCPEACTBEHHBIM BJIHSHHEM MOJIIIO-
TAHTOB Ha NOJAPOCT XBOHHHIX.

B uMnakTHo#i 30He Ha6J/0AaeTcsl 3HAYHTEJNbHOE YMEHBbLUEHHE
BHAoBoro GoratctBa TpaBoctos (15—18 BHAOB), cpeaHero uymcJa
BHAOB Ha MpoOHyio nJjomaab (Ao 4—12), TIponcxoauT cMeHa acco-
ILHalMH Ha 3J1aKOBO-XBOILIOBYIO H 3aTeM MOXOBO-xBowloBylo. TpaHc-
¢bopMalluss TPaBSHO-KYCTAPDHHYKOBOTO sipyca HJAET B HalpaBJleHHH
BbINafileHHs] THOHYHBIX JIeCHbIX BHAOB. PerHctpupyercs yBeJHYeHHe:
JOJIY JYTOBBIX BHAOB B BHAOBOM GoratcTBe H GHoMacce. 3aMelle-
HHe JIeCHBIX BHAOB BHI3BAHO, BEPOSTHO, H3MEeHEHHEM CBETOBOrO pe-
xuma. [loaHocTbio Hcye3alT KpynHoTpaBHble BHAbl. M3 wesko-
TpaBbsl B HMIIAKTHOH 30He HE3HAYHTEJbHO COXPAHSIOTCS TOJBKO:
Pyrola rotundifolia n Oxalis acetosella. COOTBETCTBEHHO PETHCT-
pHUpyeTCsi yMeHblleHHe JOJIH pa3HOTpPaBbsi B BHAOBOM 60rarcTse
H 6uomacce. Mcuesator npeacraBurtesnu ceMefictea 6060BbIX. OpHO-
BpeMeHHO oTMeuaercsi GoJibliee BHAOBOE pasHoo6pasHe 3J1aKOB 32
cyeT BKJUYeHHs B coobuiectBo Poa pratense u Calamagrostis
langsdorfii. TlpucyTcTBHe 31ech MOCJEIHEr0 BHAA, XapaKTePHOTo
JUISL BJaXKHBIX MeCT, BepOsITHO, 06YCJ0BJIE€HO H3OBITOUHBIM YBJIAXKHE-
HHEM YacTH TEPPHTOPHH, YTO B CBOIO Odepelb CBSI3aHO C MOUIHBIM
pa3BUTHEM MOXOBOTO MOKPOBa, NpPensiTCTBYIOLLEr0 HCIIaPEHHIO BJa-
ri. B To xe BpeMsi moJsi 3JaK0OB B GHOMacce TPaBOCTOS YMeHblUa-
eTcsi H3-3a toro, uto Calamagrostis obtusata, THNHYHBIA AJsS TeM-
HOXBOHHBIX JIECOB, MOYTH MOJHOCTBIO OTCYTCTBYeT B HMIAaKTHOH
30He. BeposiTHO, 3TO CcBsI3aHO ¢ H3MeHEHHEM CBETOBOrO peXHMa
BCJECTBHE yMEHbUIEHHS] COMKHYTOCTH KpoH. O6 3TOM Xe CBHIe-
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w Puc. 15. Crpykrypa 6uomaccH Tpaps-
) HO-KYCTaPHHYKOBOIO sipyca B pasHHX
~_ B 3oHax HarpyskH (M — umnakrtnan, b —
§ ) 6ydepHas, ® — ponosas).
;12 W I — xBoHIH, 2—3JaKH H OCOKH, § — 606o-
3 Bhie, 4 — JleCHOe KpYMHOTpaBbe, 5 — JecHoe
I MeJKOTPaBbe
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Jdona wazpysxu
CO'ezZ?RED B89

‘TEJIbCTBYET MOSIBJIEHHE B TPABOCTOE CBETOJIOGUBHIX BHAOB Sanguvi-
sorba officinalis, Chamenerion angustifolium, Tussilago farfara.
BrinajeHue yyBCTBHTEJBbHHIX BHAOB NPHBOAUT K JOMHHHPOBAHHIO
3KcnaepeHTOB. Tak, foJs XBomia B GHoMacce Ha HEKOTOPHIX Mpob-
Heix maomwanax pocruraer 100 %. IIpyn 3TOM HEKOTOpOe CHHIKEHHE
a6comoTHoro obunus E. sylvaticum KoMneHCHpyeTCs MpPOrpeccH-
pyomuM obefHeHHEM TPABOCTOS.

B uMnakTHO# 30He pErHCTpHpYeTCs pe3Koe yBeJHueHHe O6HO-
Macchl H NPOEKTHBHOTO MOKPBITHS MOXOBOTO IOKPOBa, B KOTOPOM
a6CoMIOTHO JOMHHHMPYET OXMH BHA — Brachytecium populeum.
TTociennuft mokasaTesNb HE3HAUHTEJbHO YMEHbIIAaeTCs Ha CaMBIX
6JIM3KUX K 3aBOAY ILNIOUIAafKaX, UYTO 00yCJOBJEHO MOsBJEHHEM MOJI-
HOCTbIO 3POAMPOBAHHEIX Y4acTKOB. PocT 6HOMAacCH 4aCTHYHO MOXKET
GBITh CBA3aH C YBeJHYeHHeM JOJH OTMeplleH YacTH MOXOBOH
HOAYIIKH (HM3-3a PE3KOro CHHIKEHHS CKODOCTH €e DPa3JIOXKeHHs —
CM. pasnen 7.5). .

[lonBeneM HMTOTH DPacCMOTpPEHHsS TEXHOTeHHOH TpaHCHOpPMaLHH
pactuTesNbHOCTH. MTaK, B pafioHe NelicTBHA MeJeNJaBHJAbLHOTO 3aBO-
1a HabnojaeTcs 3HAaYHTeJbHAsl Aerpajalus JeCHBIX (PHTOLEHO30B,
KapAHHAJbHO MeHsou{uXx cBoi o6auk. [Io Mepe nmpuOIHKeHHS K
HCTOYHHKY BHIOPOCOB 3aKOHOMEDHO yXY/IIaeTCs XKHU3HEHHOE COCTOf-
HHE JpeBOCTOS, PE3KO YMEHbIIAIOTCH €ro IJIOTHOCTb, MHOJHOTa H
'3anac, CHHXKaeTCcs COMKHYTOCTb KPOH M ILIOTHOCTb MOJAPOCTA, YBe-
JinyuBaercs aoas cyxocros. OGenusierca BHAOBOR COCTaB TPaBoO-
CTOsl, JIECHble BHJABI 3aMEIIAIOTCH JIYTOBLIMH M 3SKCIJIepeHTaMH.
OrMeyaercsi pocT GHOMAcCHl M MPOEKTHBHOTO MOKPHITHA MOXOBOTO
nokpoBa. Ha Teppurtopuun, Hanbosee 6JH3KO PaCHOJOKEHHON K 3a-
BOJLYy, IPOUCXOIUT ruGesb NpPeBOCTOS.

TpaBocTtoii okasbiBaercsi Gosnee UyBCTBHTEIbHBIM K aTMocdep-
HOMY 3arpsi3HeHHIO — OH HayHHaeT H3MEHSTbCA 3HAYHTENIbHO paHb-
e JApPeBOCTOS, CYLIECTBEHHO GOJbllle aMILIUTYAAa €ro H3MeHeHHH.
B 1o xe Bpems ob6uias 6MoMacca TPaBOCTOS OCTaeTcsi HeH3MEeHHOH
B rpajlieHTe 3arpsasHeHHs. D10 06yCJOBIEHO 3aKOHOMEPHHIM H3Me-
HEHHEM CTPYKTYpDHI: BHIIaJlcHHE¢ MeHee YCTOHUHBHIX BHJOB KOMIIE€H-
<HpyeTcsl MOBBIIEHHEM OOHJHA GoJiee YCTONUHMBHIX MJIH BHEXpeHHEM
HOBBIX (pHC. 15).
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Puc. 16. IenmporpaMmn cxofictBa (no kostdbunueHTy YekanoBckoro — CrepeH-
CeHa) pAaCTHTeJbHEX COOOIIECTB, NMOCTPOEHHHE METOJOM OJHHOYHOrQ MNpHCOeIH--
HEHHS.

Hugper g xsadparax — ypaiende OT 3aBOoAa, KM: @ — IO KOJHYeCTBY BHAOB, § — No a6co—
JIOTHOMY, 8 — IO OTHOCHTEJbHOMY OGHJIHIO BHAOB

Ilpu yBenuueHHMM TEeXHOTEHHOH Harpy3kM HabJI01aeTCsi 3aKOHO-
MepHasi CMeHa pacCTHTEeJbHBIX aCCOLHAUUHA: HeMOpaJbHO-KHCJIHY-
Hasli — KHCJHMYHO-PAa3HOTPaBHAasl —» 3JIaKOBO-XBOILOBasi — MOXOBO-
XBOILLOBasA.

Ananu3 GJIOPHCTHUECKOTO CXOACTBA COOOILIECTB PasHBIX ylane-
Huit (pHc. 16) yrounsier kaptuHy. Haubosee uyeTkHe Kaacrephi
BBILEJSIOTCS IIPH PacCMOTPEeHHH a6COJIOTHBIX 3HAUeHHH OO6HUJIHS:
coobmecTsa cBsidaHbl B napul (1—2 kM, 3—4 &M u 6—30 kM). Ilpn
pPacCMOTPEHHH JPYTHX acCIeKTOB CXOJACTBa HaHMeHee CTaOHJbHBIM
OKa3bIBaeTCs MOJOXKeHHe coobulecTB 4-ro kM. B onHOM ciyyae oHM
BKJ/IIOYAIOTCS B KJaacTep ¢ cooflllecTBaMH (POHOBOH 30HBI, B IpY-
TOM — HMIIAKTHOH. 3TO MoOXeT OBITb CBHIETEJALCTBOM TOrO, YTO
HMEHHO 31eCh — Mexay 6- U 4-M KM — IPOXOJUT IpaHHlla, OTHe-
Jsiomasl HopMaJibHOe COCTOsIHHe (PHTOlleHO3a OT IaTOJIOTHUECKOTO..

Jaa apesoctost Hau6osee HHGPOPMATHBHBIMH TIOKAa3aTeaMH BH-
CTYMalOT IIOJHOTA H 3amac XOMHHHpYIOILEH NOPOABI, a TaKiKe JA0JS
cyxoctosi. IlapaMeTpbl MJIOTHOCTH, COMKHYTOCTH H BO30OHOBJIEHHS
B 3HAYHTEJbHOM cTeneHH OOYC/OBJEHBl €CTECTBEHHOH BapHabeb--
HOCTBIO M 06OJibllle 3aBHCAT OT LEHOTHYECKHX YCJAOBUH, YeM OT
sarpsisHenust. [lns TpaBocTosi HHPOPMAaTUBHE TIOKa3aTesId BHIOBOTO
6oraTcTBa M CTPYKTYpPhl (OOJM HEHO- M 3KOTHUINOB B OuoMacce);
oblas e 6HoMacca TPaBOCTOSI He H3MEHSeTCS NPH 3arps3HeHHH..
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7.3. NOYBEHHbIA MOKPOB *

[louBa — OAMH M3 OCHOBHBIX KOMIIOHEHTOB 3KOCHCTEM. BhIMmoJi-
HseMble ell OuocthepHble GYHKUHH YHHKAJbHbl H HE3aMeHHMBbI.
[TostoMy yTpata uam HeoOpaTHMas Aerpafalldsi MOYBBL MOT'YT pac-
CMaTpPUBATbCA KaK rubesb JaHHOH 3KOCHCTEMBI.

M3 MHOTOYMCJIEHHBIX BHIOB AHTPONOTEHHON JAerpajallid [OYB
B mocJeqHee BpeMs Bce (oJsibllee 3HaueHHe NpHOGpeTaeT HUX U3Me-
HeHHe MOj JeHCTBHEM XHMHUYecKoro sarpsisHenus (Kosma, 1989;
PosanoB A., Posanos B., 1990; ®okun, 1989; u ap.). B 6oabuiusu-
TBe paboT, MOCBAIIEHHBIX HCCJAEAOBAHHIO MOYB TEXHOTEHHBIX TEp-
PUTODHH, AHAJNU3HPYIOTCA JIHIIb Pas3JiIHUHble ACMeKThl HAKOTIJIEHHS
TOKCHKAHTOB, MpEeXIe BCEro Taxeablx MeTaanos ([lonuesa, 1978;
WUnbun, 1991; u ap.). VHTeHCHBHO H3YYalOTcA NMOCAENCTBHSI 3KCITe-
PUMEHTAJbHOIO MOAKHC/IEHHSI cpefbl. 3HAUUTEJbHO MeHblie pabor,
B KOTOPHIX HCCAenoBanoch Obl AeHCTBHE TEXHOTEHHLIX Harpy3oK Ha
NMOYBY Kak Ha mpupogHoe Teao (Bausinue.., 1990; Pomamkenuu,
‘O6yxos, 1991; Ueptos, 1990; Uepros u ap., 1990). ¥YcranosieHo,
YTO OCHOBHBIMH TOCJIEACTBHUSIMH 3arpsi3HEHHS TOYBHl TAXKEJBIMH
MeTaJIaMH B KOMILJIEKCEe ¢ CEPHHUCTbIM AHTUIAPHAOM SIBJSIOTCS:
1) cuuxenue pH nouyseHHoro pacteopa; 2) yMeHblieHue GydepHOH
CMOCOGHOCTH TMOYB NMPOTHB KHUCJIOTHBIX areHTOB; 3) HHTeHCH(HUKaAlUA
IpOLIECCOB BLIBETPHBaHHSA, 4) BbIlleJauHBaHHE, HJIH HMMOGH/IH3A-
ILUS 3JEMEHTOB NMUTaHHA PacTeHHH; 5) BBHIHOC U3 MOYBEHHOTO MpO-
¢bungs o6MeHHOro KaJbLMf, H3-3a Yero MNPOUCXOIAT pas3pylleHHe
NMOYBEHHBbIX AarperaToB H AaKTUBH3AaLUS 3SPO3HOHHBIX TMPOLECCOB;
6) merpagauusi mouBeHHOH GHOTH; 7) moTeps ryMyca W HecGasaH-
CHPOBaHHOE COCTOfIHHE TJOAOpONHsi; 8) JUMHTHpOBaHHe moTpebie-
HHSl 3JIEMEHTOB TMHTAHHS PACTEHHUAMH; 9) aKKyMyJ/sillUAg B BEPXHHX
TOPHU30HTAX THAMXKENbIX MeTaJsJioB U cepbl; 10) Mo6GuaM3aLHA TOK-
CHYHBIX 3/IeMEHTOB (Npexje BCero aJIIOMHHHS) H MOBbILIEHUe 06 1eH
TOKCHYHOCTH TouB., IJokazaHo, uTO BHIGPOCH CEpHl H THAMKEJbIX
METAJJIOB HMEIT CHHEeprHyeckoe NeHCTBHE, KOTOPOE MOMKeT IIpH-
BOJAHUTb K moJiHOM THOenu nouBel (HeproB u ap., 1990).

B HacrosmeM pasiene MBI NIPHBOJMM HEKOTOpble TpeaBapH-
TeJbHble JaHHble 00 H3MEHEHHUAX IMOYB IIPH TEXHOTEHHOM 3arpss-
HeHuu. [louBeHHBIe pa3pesbl 3a/0XKeHbl Ha MNOCTOAHHBIX TIPOGHBIX
NJIoWAAsX MOJUIOHA HCCaenoBaHUR (cM. puc. 14) Ha ynanenusix 1,
2, 4 u 20 kM or 3aBoaa. Heob6xonuMo OTMeTHTb, 4YTO Hemocpen-
CTBEHHOE CpaBHEHHe YyYaCTKOB, pa3HOYLAaJeHHbIX OT HCTOYHHKA
BLIGPOCOB, CYLLECTBEHHO 3aTPyAHEHO TeM, 4To noaobpaTh TNOYBY
BO3Jle 3aBOJa, HAEGHTHYHYIO TMOoYBaM (DOHOBOH TEPPUTOPHH, OKa3a-
JIOCh PAKTHYECKH HEBO3MOXHBIM.

B Tabn. 7 u 8 paHBl pe3ysabTaThl arpOXHMHYECKOTO aHaJ/u3a
UCCJEeOBAaHHBIX MOYB H COJdepKaHHEe B HUX TSKeJbIX METaJJIOB.
Bce aHa/nu3bl BBIMOJHEHB MO CTAHAAPTHHIM METONMKAM (3KCTpak-

* Aprop paspeaa T. B. CnacoBa
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Ta6auuwa 7

Hexoropsie napaMerpsl COCTOSHHS NMOYB B Pa3HHX 30HAX HArpPy3KH
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Kouuenrpauus

Ta6bauua 8

NOABHXHBX ¢OPM TAKEABX METaJJIOB B MOYBaX B Pa3HbiX 30HAX

HarpyskH, Mr/Kr

Tt |y 2 P ca
HuMnakrHas 3oHa (1 xM)
A0 3000 500 1202 2,0
AOAl 1600 350 780 1,0
Al 1060 130 275 0,4
AlA2 440 130 125 0,2
A2 55 72 100 0,6
A2Bg 15 24 40 0,1
Bg 9 16 10 0,1
HMnakrnag soHa (2 xm)
A0’ 2640 1840 760 14,0
A0 7200 1260 152 12,8
A0 —_ 720 1150 7.6
ACAl 3200 600 380 9,7
Al 148 116 10 0,7
AlA2 14 40 10 0,4
A2 9 22 20 0,4
B 7 16 5 0,1
BC 9 8 10 <0,05
Bydepnas sona (4 xm)
A0’ 900 510 450 5,7
A0~ 1080 234 630 3,6
A0” 760 160 550 2,4
Al 96 46 20 1,2
Al1A2 41 48 10 0,2
A2 15 27 5 0,2
A2B 9 21 10 0,2
B 4 26 5 0,6
®oHoBaaTteppHTOpuUA (20 xM)
A0’ 130 360 60 1,8
AO” 138 232 100 2,4
Al 28 45 20 1,2
AlA2 6 23 10 0,6
A2 4 8 10 0,4
A2B 4 10 10 0,9
Bl 9 13 10 <0,05
B2 9 16 10 0,4
B3 9 13 5 0,1
BC 9 11 <0,05 <0,05
C 7 12 10 0,5




uus MertaJsos ocymectsieHa 1| H HNOjs, cooTHolenne nousa : pea-
TeHT paBHO |:5).

Han6osee peskHe pasjHuus OTMEYalOTCH B COAEPXAaHHH THAXKe-
apix MertaaioB (Cu, Zn, Pb, Cd) B BepxHHX TrOpPH3OHTax IIOYBHI
Ilpu sToM pa3HHLa B BeTHUYHHAX Ha (HOHOBOI M MMIAKTHOH TEPpPH-
TOPHSAX COCTaBJ/sieT OAHH-ABA NOPsiKa, a B OTAEJbHBIX CJAy4adx H
Gonbme. MakcuMa/bHOe HAKOIJIEHHE TSXKENBIX MeTaJlJIoB Habuio-
JaeTcsi B TIOACTHJIKe, MEHbIIHe 3HAUeHHS] PErHCTPUPYIOTCS B TYMYyC-
Hom ropusoHTe. C mpoABHXeHHeM B TIJyOb NOYBEHHOrO mpoduJs
KOHLEHTPAllMH MeTaJ/JIOB pe3ko nanaioT. ONHAKO Ja)e B HUKHHUX
TOPH3OHTAX MOTYT ObITb 3aMeTHH! cJebl 3arpsiaHeHus. Tako «kJac-
CHUYECKHMH» XapaKTep BEDTHKAJbHOTO paclpejfeleHUs pacCcMaTpH-
BaeMbIX 3JICMEHTOB IIOJATBEPXKJAaeT H3BeCTHBHIH (aKT CBA3LIBAHHSA
TSXKEAbX MeTa/JIOB OPraHHYeCKHM BelLIeCTBOM II0UBHI.

Heo6xoaumMo NOAYEPKHYTb, YTO KHCJOTHblE BRITSXKH JalOT
HH}oOpManU0 O NOJABHKHBIX popMax u 6/MKalilueM pe3epBe MeTaJ-
JIOB, KOTODble, HaXOJASICb B IIOYBEHHOM pacTBOPE, OKa3bIBAIOTCS
JOCTYNHB AJs HBBIX opraHH3mMoB. CpaBHeHHe KOHIEHTpalUui
(B ropusontax AOAl u Al) TsxKenbIX MeTaJJIOB B MMIIAKTHOH 30He
€ TpeaeJbHO AONMYCTHMBIM cOJep:KaHHeM NOJBHXKHHX ¢dopM (Uyna-
XUSH M Ap., 1988, uur. mo: Habun, 1991) noxaswiBaeT, YTO OHH
MHOTOKDATHO TNpeBblllleHbl. Tak, KOHUEHTpalus MeIH IpeBblllaer
ponyctuMyio B 21—32 (mo 64), uunka —B 2,2—5,8 (no 10), cBHH-
ua — B 4,6—13, xagMusa — 1o 10 pas. Takue KOHUeHTpalHu NpH-
BOAHIH Gbl K 3arpsA3HEHUIO PACTHTENbHOH NPOAYKIMY, 3HAUUTETbHO
TIpeBHIIUAIOLIEMY YCTAHOBJEHHBIE THrHeHUYyeCKHe HOPMAaTHBH (3bl-
pUH W Ap., 1985, nut. no: Mabun, 1991). B 6ydepHosi 30He mpeBhl-
ueHa (B 1,9 pasa) TOJbKO KOHLEHTpallus Menu. TeM caMbIM Bepx-
HHe, HaHOOJee HacCHILEHHbIE H3HbIO, TOPH3OHTH IOYBBI Ha 3HAYH-
TeJbHOH TEePPHTOPHH BO3Je 3aBOJa BBLICOKO TOKCHYHBI /IS pacTe-
HUA U MOYBOOGHUTAIOIIUX OPTaHH3MOB.

B wuMnaktHo# 30He HabJIOnalOTCA ONpelesneHHble H3MEHeHHs
CTPYKTYpPBI NOUBEHHOro npoduis. 3HaUHTEJbHO yBeJHYeHa TOJIIH-
Ha MOACTHJKH, COCTOSIIIEA H3 NMOYTH He U3MEHUBLIErO CBOIO CTPYK-
Typy omaja (noxpobHee cM. pasznen 7.4). B psane mect 3to# Tep-
DUTODHU TPOLECCH 3PO3HH INPHBEJIH K IMOJHOMY CMBIBY BE€DXHHX
TOPHU3OHTOB BIJOTb 10 ropuzonta B. Takue ywactku s1HGO ocTa-
JI0TCSl OrOJIEHHBIMH, JHOO 3apacTaioT MXOM. B psnme caydaes Moxo-
Bas MOAYIIKA AOCTHUraeT TOJLIHHB 3—5 cM.

B paccMaTpuBaeMod 30He NOBbILUEHA KHCJOTHOCTb BEPXHHX
FOPH30HTOB, x0T pH He pocTHraeTr CTOJNb HH3KHX 3HayeHHH
(2,8—2,1), KaxdHe 4aCTO YKa3blBAIOTCA IJs NPOMBIJEHHBIX pai-
oHoB (Yeptos, 1990; u np.). BeposiTHO, 3T0 CBsI3aHO CO 3HAYHTEJb-
HOU mepBOHauaJbHOH GydepHOCThIO MOYB. B naHHBIX mouyBax 3ape-
THCTPUPOBAHO yMeHbllleHHe COJepXKaHUs INOTJIOLEHHBIX OCHOBaHHH
(Ca?t u Mg?*). C atuM, BepoOsTHO, CBsi3aHO, Hab/lofaeMoe paspy-
IlIeHHe [IOYBEHHbIX aTPEraToB.

He oTMeuaercsi cylIeCTBEHHOrO YMeHbLIEHHsI COLepXKaHHUs TyMy-
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€a, XOTSl B UMIAKTHOH 30He 3aMeTHO ero (oJiee HHTEHCUBHOE Bbi-
MBIBaHHE B HHXKHHE TOPH3OHTH. IDTO MOXKET OBITb CBSI3aHO KAaK
C BBIHOCOM KaJ/blLiUsl, TaK H C MOBbLIUIEHHOH THAPOMOPGHOCTBIO NOYB
HMIAKTHOH 30HHI.

Xapaxkrep BepTHKaJbHOrO pacnpejeneHuss ¢ocdopa B mouBax
Hab/0naeMOH TepPHTOPHH — MAKCHMaJbHOE HaKOIJIeHHe B IOA-
CTHJIKe M HeGoJsblIOe cOjepXaHHe B ropusoHre Al — mossoaser
3aKJIOYHUTD, YTO NPOHCXOJHT H3MeHeHHe OHUOreOXMMHYECKOro LIMKJa
AaHHOro 3nemenTta. M3-3a HU3KOH GHONOTrHYECKOH aKTHBHOCTH MOY-
Bol (cM. paspenan 7.4—7.7) yraeponl u ¢ochop KOHCEPBUPYIOTCS
B IIOACTHJIKE, 3aMe[JifleTcsl HX TPaHCIOPT B MHHepaJbHbie TODH-
30HTHI.

Takum o6pa3oM, MpOMBIIIEHHbIE BHIGPOCH OKAa3bIBAIOT CYIUECT-
BEHHOE BO3/efcTBHe Ha NOYBY. B mepBywo ouepeab HaKalJHBAWOTCA
TsXKeJIble MeTaJlJibl, NpeBpalllalollie MOYBY B BBICOKOTOKCHYHBIM
cy6cTpaT AJS pacTeHHH W NOYBEeHHOH GHOTH. [IpH 3TOM TOKCHY-
HOCTh TsXKeJhX MeTaJJIOB YCHJHBAETCS M3-3a MOBHILUEHHS] KHCJIOT-
HOCTH IIOYBHI, YTO IIPHBOAHUT K BBIHOCY OGMEHHOTrO KaJjibLHsl H pas-
PYIIEHHIO CTPYKTYPHI.

7.4. JIECHAA NMOJCTHJIKA

Ilo o6pasnomy Boipaxenuio B. H. CykaueBa, JiecHass noacTu-
Ka —3TO 3epKaJjo OHoreoleHoza. Bo MHorux paforax moKasaHo,
4TO MOILHOCTb NOJCTHJKH — OAHH M3 HauboJiee UYBCTBUTENbHBIX M
HH(POpPMATHBHLIX TapaMeTpOB, XapaKTepHOEe BpeMsi pearHpPOBaHHUS
KOTOpPOro Ha JeHcTBHe pasjHuHhHX (akTopos Majno. OH MoxKer
paccMaTpHBaTbCcsl KaK OJHH M3 HHTErpaJibHBIX ITOKasaTesleld HHTeH-
CHBHOCTH JE€CTPYKUVOHHHIX MPOLECCOB B JIECHOH 3KOCHCTEMeE.

[TogcTHaKa — OMH M3 OCHOBHBIX aKKyMYJSITOPOB IIOJJIOTAHTOB.
[TosToMy u3MeHeHHs] OOJIKHB DPErHCTPHUPOBATHCS 31€Ch B IEPBYIO
ouepenb (KpuBoayuxuit u ap., 19866). ITatosornueckoe Hakom.se-
HHe IOJCTHJKH — 3TO KPHUTEDUH He3aBeplIeHHOCTH OHOreoxMMHue-
CKHX LHKJOB, BCJEJICTBHE 4Yero CHHXKAIOTCH IMPOAYKTHBHOCTb U
yCTOHRUHBOCTbL 3KocHcTeM (Strojan, 1978a; Tyler, 1984). Toxcrelii
CJIOH TOACTHUJKH MOMXET IMpPENsITCTBOBATb pA3BHUTHIO TPaBSHO-
KycTapHHUKOBOro spyca (Mapkux, 1991; u 1p.) U BO306HOBJEHHIO
npesoctosi (CaHHHKOB, 1992). B pa3sioxeHHH pacCTHTEJNBHOrO oma-
Jla IPUHUMAIOT y4acTHe pa3JHYHBlEe TPYNNBl OpTaHH3MOB — IIOYBEH-
Hasi Me3ohayHa, MHKpOapTpomojsl, Gaktepud, rpubul u ap. Ilpu
3TOM KpYyNHBble canpodard BBIMOJHSAIOT POJb NMEPBHYHBIX AECTPYK-
topoB (Crtpuranoa, 1980, 1989).

Han6Gosee KOppeKTHO NpH H3YyUEHHH JOCTPYKUHOHHBIX IIpollec-
COB HCIIOJb30BATb NMOJCTHJIOYHO-0NAafouHbIA Kosdduuuent I1. A. Koc-
ThiueBa JHGO BpeMs MoJypasioxeHHss H 95 %-ro pasnoxenus
(Olson, 1963). OnHako MX H3MepeHHe TPYIOEMKO M HpH paboTax,
OXBaTHIBAIOIUUX GOJblIIMe MJIOINAAH, BecbMa 3aTPyJHHTEJbHO. B TO
Ke BpeMsl NIpH MHICHOHDOBAaHHH DPa3JIOXKeHHS BeJHUHHa MNOCTYyIalo-
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lero omaja He fBJSETCS JUMHTHPYIOIHM ¢akropom. Caenosa-
TeJbHO, B 3TOM CJly4ae 3amac MOACTHJKH CIYXKHT «BeLylluel» nepe-
MEHHOH B NMOJACTHJIOYHO-OMAA04YHOM KosbdHuuHeHTe. ITO onpeaenser
aJleKBaTHOCTb TAKOI'O TOKAa3aTess, Kak TOJLIHHA MOACTHJIKH (KOTO-
pasi IOUTH JIHHEHHO CBfI3aHa C €e 3amacoM).

®akT yBeJNUeHHS MOLIHOCTH MOJACTHJKH TIPH 3aTPs3HEHUH Tpo-
MBIILJIEHHBIMH BHIOPOCAaMH HEOLHOKDAaTHO OTMEYaJcsi B JIHTEPaType
(BopoGetiunk, 1991a; I'puwunna u ap., 1983; Mapxkun, 1991; Huxko-
HoB, JIykuna, 1991; Paryctuc, 1984; UepHenbkosa, Crenanos, 1983;
Ueptos, 1990; Beyer et al., 1984; Coughtrey et al., 1979; Jordan,
Lechevalier, 1975; Moloney et al., 1983; Ruhling, Tyler, 1973,
1984; Strojan, 1978 a, b; Williams et al.,, 1977; Tyler, 1984;
u ap.). Tak, Bossie 3aBOfa MO BhHIMJaBKe IBETHBIX METAJJIOB YCTa-
HOBJIEHBI TEeCHBble IMOJIOXKHTEbHBE KOppeasaluu (B moJyJaorapudmu-
YeCKOH ILKaJe) MeXIy 3amacoM IOACTHJIKH M KOHIUeHTpauHeh
B Hell KaaMmusi, c¢BuHUA, uuHka u Meau (Coughtrey et al., 1979).
CpenHasa TOJIIMHA NOACTHUJAKH KAaIUITAaHOBOTO Jeca BOJIM3H IHMHKO-
MJIaBUJAbHOTO 3aBoja yBeauuuBaetrcsa ¢ 6,0£0,4 cm mo 124+1,2cMm
(Strojan, 1978a). AHanoruusas cutyauus HaGJai01aeTCsd B €JbHHU-
Kax BO3Jie HHKeJemJaBHJIbHOIO 3aBoja B ycaoBusix Kpaiinero Cese-
pa (Huxonos, JlykuHa, 1991). O6HapyxeHO yBeJHUYEHHE TOJILMHBI
MOACTHJAKHU TOPHBIX JecoB B 1,7—2,1 pasa 3a 17-neTHuii nepuon
BHIIafleHHst coJepXKallHX MeTaJJbl KHCJIOTHBIX JoxaeH (Moloney
et al, 1983).

Mertonuka

Paborel mpoBenensl B utoHe 1990 r. va 90 mpoGHBEIX maowwaafx,
pPAacCIOJIOXKEHHbIX B y3Jax ceTkd 520 kM (cM. puc. 14). Hsmepe-
HHE TOJILIMHBI TOJACTHJAKH MNPOBOAMAM ¢ TOYHOCTBIO g0 0,5 cM.
B paHHOM ciayuae mOJ MOACTHJAKOH MBI Be3Jie NOHUMAaeM CJIOH
L u F; cioi H He paccMaTpuBagy, TaK KaK yCTaHOBUTb €ro rpa-
HHULY ¢ TIOYBOH yacTo ObIBaeT 3aTpyIHHTeNbHO. Takxke He paccMmar-
puBanu cBeXud omnaix. HMamepenusa mnpoussonunun B 30 mpuKkomax
Ha OJHY npobHy mJollajb. I'paHHUy MOACTHJIKH C IIOYBOH ycCTa-
HaBJUBAJH 1O CTPYKType (HAJUYHIO PaCTHTEJbHBIX OCTaTKOB),
NJIOTHOCTH U UBeTy. PacnosoxeHne NPUKONOB CJydailHOe, 32 HCKJIO-
YeHHeM NPHCTBOJOBBIX YYaCTKOB U TOJSH.

Pe3yabTathl H 00cyXaeHHe

B umnakrtHo#t u 6ydepHoll 3oHax HabJiofgaeTcs pe3koe VBeJdH-
yeHHe TOJIIUHBL MOACTUAKM (Ko 11 c¢M), torma kKak Ha ¢oHOBO#H
TepPHTOPHH 3TOT IIOKa3aTelb 3HAYHTEJbHO MeHblle (rab.a. 9).
YBe/qHUeHHE 3amacoB MOACTHJIKYM HAa TEXHOTEHHON TepPHTOPHH IIPO-
HCXOJHT BONIPEKH CHHIXKEHHIO BEeJHUHHBI onajfa. Mel He pacnoJaraem
KOJIUYeCTBeHHOH MHpopMalued 00 3TOM, OLHAKO MOXKHO BOCIOJb-
30BaTbCH JNAHHBIMH, TOJYYEHHBIMH [JJI aHAJOTHUYHOH CHTyalHH.
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Tabanuua 9

TojAwHKHA NOACTHAKM B Pa3HBX 30HAX Harpy3KH, cm

30Ha H paccTOsiHHe B0 3aBOAA. KM

Tlapamerp
HMmnakrnas (1—3) I Bydepnas (4—5) |¢0Hoaaa (8—20)
ENbHHKH-THXTAPHHKH
MakcHManbHasg , , . . . 7,5—10,0 7,0—11,0 3,0—-7,0
CPElHAST o & & & & « . & 4,3—6,4 5,0—6,6 1,6-3,3
MuHHMaABHAA . . . . . 1,5—4,0 2,5—4,0 0,5—1,5
CoCcHSAKH
MakcuManbHasg . . . . . 6,0-8,0 8,0—10,0 3,0—6,0
CpefHaAS « v v v « o .0 4,4—5,6 5,3 1,6—3,6
MuuumanpHada . . . . . 3,0—-3,5 3,0 0,5—-2,5
BepeaHnaku
MakcumanpHag , , . . . 10,0 4,0—6,0 1,5—4,5
CpeaHasg . « + . « . . . 4,3 2,6—4,1 0,7—2,9
MudumanbHas . . . . . 2,0 1,0—-3,0 0,5—1,5

Tak, BbI6pOCH MeNeNnJaBHJIbHOIO KOMOWHATA B YCJOBUSIX cpeldHel
TaHrH CHMIKAlOT onaj B GepesHskax c¢ 57,8 mo 15,3 r/m? (MaxHes
u ap., 1990).

Kaxk u ciaenoBasio 0XHAaTbh, NOACTHIKA B Gepe3HIKaX TOHbBIIE,
yeM B XBOHHBIX JecaX, uTo OOGbscHSeTCs O6OJblued AOCTYHHOCTbIO
JHUCTBEHHOT'O onaja AaJs pasjoxeHus. Ho B 6ydepHOl u ocobeHHO
HMIIaKTHOH 30HAX pa3HHUIla 3HAYUTENBHO HUBEJHUPYeTCs. DTO MOXKET
6bITb 00YCJIOBJIEHO Te€M, YTO M XBOHHBIA, H JIUCTBEHHBLIH omajg cra-
HOBHUTCSl OJHHAKOBO MAaJONPHTONHBLIM 1/ pa3/OoKeHHs BCJIEACTBHE
BBICOKOR TOKCHYHOCTH (CM. pasjea 7.3).

H3MeHsieTcst cTPYKTypa MOACTHJIKH: B HMIAKTHOH 30HE MOACTHJI-
Ka COCTOUT M3 IPaKTHYECKH IIOJHOCTbI COXPAHUBUIHX CTPYKTYpY
XBOH, JIHCTbEB, OCTATKOB 3JakKoB. HacTo HabJonaercsi «3aXOpOHe-
HHe» IOJACTHJIKH IOJA TOJCTHIMH KypTHHamu mMxa. Ha ¢onoBo# Tep-
PHTOPHH INOACTHJIKA B OOJIBIIMHCTBE CJY4aeB XOPOIIO Pa3JIOXKHUB-
HIasicd, COCTOUT M3 IOTePSBLINX CTPYKTYPY PACTHUTEJbHBIX OCTAT-
KOB. 3Jecb [OeCTPYKUHOHHBIE MPOLECCH IMPOXOIAAT CTOJNb HHTEH-
CHBHO, YTO K CepeJHHe — KOHILy JieTa MOXeT HabJoJaTbCsl MOYTH
nosHas nepepaboTka MOACTHJKHU canpodaraMu BIJIOTb A0 €€ HCYe3-
HOBEHHS,

Kpusasi u3MeHeHHs TOJIIUHBI MOJCTHIKH B 3aBUCHMOCTH OT pac-
CTOSIHUSI [0 3aBoja (pHc. 17) He MOHOTOHHA — HMeeTCs SIBHO BbIpa-
JKeHHBbI ckayok. Ha Hell MOXKHO BBLIEJIHTb HECKOJbKO IOCJELO-
BATEeJbHO PACMOJIOXKEHHBIX YYaCTKOB:

— 30Ha (oHOBOro cocrosHusa — oT 20 n0 8 KM (He3HAYHTeJNb-
HOe BapbHpOBaHHe TOJIUHMHBI OKoJo cpegHeir — 1,0...2,3 cM);
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Puc. 17. UsmeHeHHe cpelHeH Ha

MJOMIAAKY TOJIIHHH MOACTHJKH a

B 3aBHCHMOCTH OT pPacCTOSHHSA
JIO HCTOYHHKA 3MHCCHH.

1 — Gepe3HsaK, 2 — COCHAK, 3 — &]b-
HHK, 4 — MHXTapHHK
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— 30Ha Inepexoja — OT
7 10 5 KM (pe3KHH CKauoK
K cpefiHell 60Jee BHICOKOFO
ypoBHS);

— 30Ha MAaKCHMAaJbHO- a
ro HaKOIJIEHHA —OoT 5 1o A
2 KM (crabunnsauusa cpej- 7 ) L | |
Hell Ha BBICOKOM ypOBHE —
4,5—6,5 cMm); Ylarenve om 326032  xm

— 30Ha  yMeHblIEHHsA A/ ®2 x3 oy
MOUIHOCTH — OT 2 10 0 KM
(CHHXXeHHe TOJIIHHH TOACTHJKH BCJEACTBHE CMbIBA TaJbIMH BO-
NaMH — H3-3a MOYTH NOJHOH JerpafaulMH TPaBSIHHCTOH pacTHTENb-
HOCTH — H YMEeHbIIEHHS NIOCTYIJIeHHS onaad).

IlonyuenHasi HaMH 3aBHCHMOCTL TOJILIHHEI MOACTHJAKH OT pac-
CTOAHHA A0 3aBOJa OTJHYAeTCsi OT aHAJOTHMYHOH KDUBOH, NPHBO-
nuMoit A. M. CrenanoBbiM (1988, c. 83), Ha KOTOpO# HET KaKHX-
an6o ckaukoB, IlnaBHHIE Xapakrtep 3T0H KpUBOH, BEPOSTHO, CJael-
CTBHE CJHMIIKOM MAaJIOro KOJHuecTBa NMPOGHBIX IJIOLIAZOK, KOTOpLIE
He TOKPHIBAIOT AOCTATOYHO PaBHOMEDHO BeCb IpafleHT HarpyskKH.
Ecau 6bl, HanmpuMep B HallleM cJy4ae, TOJIINHA MMOACTHJIKH Perk-
cTpupoBaJjach Ha yaaJsenusix 1, 5, 10, 15, 20 KM, MBI Takxe moJay-
yuau OBl NJaBHYI0 KpuBylo. Hanm pesysabTaTel MOATBEDPKIAIOT
U3BEeCTHBIH (haKT pEe3KOro TOPMOXKEHHS TMPOLEeCcCOB HAeCTPYKUHH
pacTHTeJbHOr0 Onafia NpH 3arps3HeHHH cpeAbl TAXKEJIbBIMH MeTaJ-
JaMH ¥ CepHHCTHIM aHrufapuaoM. IlpHunHa 3TOro — mojasJ/eHHe
BIJIOTb O TOJHOH 3JHMHWHALHUH KPYIHBIX MMOYBEHHBIX canpo¢aros
(cM. pasgen 7.7) H CHHXeHHe aKTUBHOCTH I1€JJ110J1030pa3.1araloliux
MHKPOOPraHH3MoOB (cM. pasjes 7.5). ,

ToJsinHa NOACTHAKH — JOBOJBLHO rpyObIli IOKasaTelb HHTEH-
CHBHOCTH JAECTDYKUHOHHBIX TpolleccoB, TeM He MeHee OH OKa3bl-
BaeTcsl BIMOJHe «paGOTAlOLIHM», HHAHLHUDYS pe3Koe 3aMelleHHe
JeCTPYKUUH, YUHThIBasi, YTO B MMIAKTHOH 30HE IPOHCXOIHUT YMEHb-
LIeHHEe INOCTYMNJIEHHs Omaja, MOXKHO OXHIaTh, uTo 6O0Jee aJeKBaT-
Hble IIOKasaTeJH (HampHMep IOIACTHJIOYHO-ONMAJOUYHBLI K03 Pu-
IHEHT) BBLISIBAT M 3HAYUTEJNbHO O6oJjiee KOHTDACTHBHIE pa3.THUHA
MEXAY 30HaMH. :

YMeHblleHHe TOJIIMHBL [NONCTHJAKH B HeNOCpelCTBeHHON O6.1H30-
CTH OT 3aBOja B IEPBYI0 ouepelb OOYC/AOBJEHO yCH/AEHHEM 5DO3H-
OHHBIX NPOIECCOB H3-32 Jlerpajallidi TPaBSIHO-KYCTaPHHYKOBOIO
spyca. B mosib3y Takoro o6bACHEHHS CBHIAETEJbCTBYeT TOT (akr,

Cpeduswa moswyuwa, om
.
[ ]
o
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T
[ uk ]
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YTO MaKCHMaJIbHble 3aperHCTPHpPOBAHHBlE Ha IJIOM[AJKE 3HAUYEHHS
TOJILHHBI, B NPOTHBONOJOXHOCTL CPEJHHM H MHHHMAJbHBIM, He
yMeHbLIAKOTC Bo3Je 3aBoaa. CrenoBaTe/lbHO, ecJaH abcTparupo-
BATbCA OT HAaJIHUHS 3DO3HH H YMEHbLIEHHS MOCTYIJIEHHS OMNala
KaK He HMMEIOUIHX OTHOWIeHHS K WHTEHCHBHOCTH JeCTPYKIIHH,
HMIIAKTHYIO 30HY MOXHO CYHTAThb OJHOPOJHOM NHO CKOPOCTH pas-
JIOXKEHHSI.

Takum 06pas3oM, NpOMBIIJIEHHBIE BLIGPOCH PE3KO TOPMO3AT
CKOpOCTb OHOJIOTHYECKOTO KPYTOBOPOTa B JIECHBIX 3SKOCHCTEMaX.
BuoreoxnmHueckHe LHKJIbl GHOT€HOB OKa3bIBAIOTCS pPa3OpBaHHBIMH
Ha CTaJHH JeCTPYKUHH OpPraHHYeCKOTO BelecTBa, a Makpo- H
MHKDO3JIeMEHThl — 3aKOHCEPBHDPOBAHHBIMH B TOJCTOM CJIO€ TOJ-
CTHJ/IKH.

7.5. MOYBEHHBIN MHKPOBOILLEHO3

ITouBeHHBIE MHKPOOPTaHHU3MBl BBINOJNHAIOT pa3HOOOpasHble QyHK-
IIHH B Ha3eMHBbIX 3KOCHCTeMaX. Mbl pacCcMOTpHUM TOJIBKO JBe H3
HHX — Da3JI0KeHHe OpraHHUeCKHX BellecTB H ¢HKcaliuio aTMocdep-
HOro asota. Bei6Op 3THX NpOLECCOB AHKTYeTCS HX GHOLEHOTHY2-
CKOH 3HauMMOCTbIO. MHHepaJiH3aluusi OpraHHUYECKHX CcOeJUHEeHHH —
Heo6XxonHMOe 3BeHO GHOJIOTHYeCKoro kpyrosopora. Ee topMmoxkeHune
IPHBOJHT K OO€QHEHHIO NyJa JOCTYNHBIX pacCTeHHAM MakKpo- H
MHKpO3JeMeHTOB. Pukcauus aTMocepHOro asora CBOGOIHOKHBY-
IIHMH MHKPOOPTaHH3MaMH -— NPOLECC, IO BaXKHOCTH COHU3MepHMBIH
¢ ¢oTocHHTE30M. B JIecHBIX 3KOCHCTEMax OH ofecneuHBaeT OCHOB-
HYIO IIPHXOLHYIO CTaThio 6ajlaHCa AOCTYNHBIX ¢GopM 3TOTO HanboJee
BAXKHOTO JJIA XKH3HH 3jJeMenta (Asordukcauusd..., 1987).

AHanus cocTOsSiHMS TOYBEHHOI'O MHKpPOOOLiEHO3a MOXKeT ObiTh
OCYIIeCTBJEH ABYMSI NYTSAMH — KOJHYECTBEHHBIMH YuYeTaMH pa3J/iHu-
HBIX rpynnm (BHIOB) HMJHM H3MepeHHEeM HHTEeTpaJIbHbBIX ITapaMeTpoB
dbyHKUHOHHpOBaHNA. K UHC/Iy DOCNeNHHX OTHOCAT NMOYBEHHOE AblXa-
HHE, CKOPOCTb DAa3JIOXKEHHS LeNJI0JNO3bl, XKeJaTHHa U APYrHX cy6-
CTPaTOB, HHTEHCHBHOCTD BKJIOUEHHS TJIIOKO3Bl H HAKOIJIEHHS aMHHO-
KHCJIOT, aKTHBHOCTh azordukcanuu, Hutpuduxauuu u 1. A. XoTH
3TH NapaMeTpbl KOCBEHHO XapaKTepH3yIoT MHKpoOOIieH03, OHH BoJee
HajflexHbl M HH(QOPMATUBHBI, YeM INpfAMble OLEHKH UHCJICHHOCTH
(Ko63eB, 1980; Jlepun u np., 1989; u np.).

OnuH 13 O6MENpPHHATHIX B MOYBEHHOH MHKPOGHOJOTHH METOLOB
onpejeJeHHss aKTHBHOCTH 1eJJIOJN030pa3/aralolliix MHKpPOOPTaHHU3-
MOB — H3MepeHHe CKODOCTH OeCTPYKLUHH IO YOBLIM Macchl 3KCIO-
HUPYeMOIl B NpHpoJde HJIH Ja0opaTOPHM 4YHCTOH LeEJJII0J03bl 3a
(UMKCHPOBAHHBIH NEpHOJ BpeMeHH (anmaukauuoHHbH Merton). ITomy-
yaeMble OIIEHKH JAaIT OTHOCHTENBHYIO CKOpocTb. B Hamem cay-
‘yae — 3TO alleKBATHHIA MOKa3aTesb, TOCKOJIbKY GoJiee BaxKHa OpAH-
HalUsd NPOOHBIX nJollaged 1o TpafHeHTy 3arps3HEHHs, YeM H3Me-
peHHe a6CONIOTHBIX BedHuuH. llennion03a —onHa H3 OCHOBHBIX H
GeicTpopasJaraomuxcs ¢paxuuil JjgecHoro omnana. Ee passoxeHue
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TECHO CBSI3aHO C JecTPYKLUHeH BCero MOCTYMalollero Ha II0BepX-
HOCTb NOYBbl PACTUTENBHOTO MaTepHaJa. ,

B pesyaprate MerabonausMa Kak = LeNIIOJN030pasJaralolux
MHKPOOPTaHH3MOB, TaK ¥ BCcel camnpouTHOH MHUKPO(JOpPB NpPOHC-
XOJHT HAKOIIEHHe Ha 3KCIIOHHpYyeMOM B NoOuBe cybcTpaTte ¢BOGOI-
HbIX aMHHOKHCJOT (TOYHEe, HHHTHIPHHIIOJOXKHUTEJIbHBIX BELUECTB).
Ha 3TOM 0CHOBaHO HCNOJb30BaHHE CKOPOCTH HAKOIJICHHS aMHHO-
KHCJIOT KaK HHTerpajJbHOTO TIOKasaTteinss obwed G6GHOJOrHyeckoi
akTHBHOCTH mouBH ([eabuep, 1986). TloTeHuna bHY®X> aKTHBHOCTH
HeCHMOUOTHYECKHX a30T(UKCATOPOB TPAAULHOHHO ONPEAe]IAIOT
YYBCTBHUTEJbHBIM alleTHJeHOBBIM MeToaoM (Asordukcauud..., 1987).

OddekTsl H MeXaHH3MBl JeACTBHSI TSKeJBIX METaJJIOB Ha pas-
JHYHbBIE TPYNNbl MHKPOOPraHH3MOB HHTEHCHBHO H3Yy4alOTCS Kak
B Ja60paTOPHBIX 3SKCHEPUMEHTAaX, TaK H B YCJIOBHSX INPHPOLHBIX
skocucteM. HMwmewownecs o63opbl (ABaksiv, 1973; Ko6aes, 1980;
Cwmur, 1985; Gadd, Griffiths, 1978; Babich, Stotzky, 1985; u ap.)
0CBO60OXKIAIOT HAC OT HEOOXOAUMOCTH MOLPOGHOrO PacCMOTPEHHS
9THX BONpOCOB. OTMETUM JIHIIb HEKOTOpHlE BaXKHbie BBIBOIBL

Taxkenbvle MeTandJabl TOPMO3ST JbIXaHHE H CKOPOCTb pOCTa
MHKPOOPTaHH3MOB, YBeJHUHBAIOT ero jar-¢asy. MHrubupyercs Taxk-
’)Ke o6pa3oBaHHe CIIOp M HX mpopactaHHe. B cyOGHHrHOUTOPHBIX
VCJIOBUSIX PErUCTPHPYIOTCST MOpdoJsoruyecKkie H3MeHeHHsi, yBeJH-
yhpBaeTcsi yactora MyTtauuid. HanMmeHee yCTOHYHBBI K TSXKeJAbIM
MeTaJJ1aM MHKOOaKTepHH H OakTepHH, pe3UCTEHTHee JPOXKXKH H
rpubol (cnopnl 6oJee ycTOHuMBH, ueM ru¢r). Ms3-3a storo mpouc-
XOJHT cMelleHHe B CTPYKType MUKPOOOLEHO30B 3arPsi3HEHHBIX MOUB
B CTOPOHY JOMHHHPOBaHHs TpHOOB. B cHJIbHO 3arpsi3HEHHBIX NOY-
Bax MOTYT COXPaHSThbCs JHIIb HEKOTOpble YCTOHYHBHE BHAH (Map-
¢dennna, 1989). Ilpu pauTenbHOM BO3JEHCTBHH HHTHOHPYIOLIHA
3(¢exT 0Ka3LBAIOT MEHbIIHE KOHUEHTPAUHH MeTaJJaoB. B TO ke
BpeMsi MOXXET Pa3BUBATbCS Pe3UCTEHTHOCTb, HH3KHe KOHLEHTpalHH
€NOCOOHBI JaBaThb CTHMYJAHPYIOUIHH 3(¢ekT.

HNuru6uropHoe meACTBHE MeETaJJOB 3aBHCHT OT CBOHWCTB IOYBHI,
B YAaCTHOCTH, OT COJNEPKAaHHS OPraHHUYECKOTO BEeUleCTBA U €MKOCTH
KatHonHoro o6mena (Doelman,  -Haanstra, 1979a,b). Hanpumep,
CTPYKTYypa MHKpOOOLleHO3a CHJ/BHONOJ30JHCTOH NOYBbI COXpaHAET-
ca npu BHeceuuH Cd B 1o3e 10 2 MI/Kr, a yepHOo3eMa THIIHYHOTO —
no 20 mr/kr (JleBun u np., 1989).

OAHH W3 BaXXHBIX Pe3yJbTATOB MOJIEBBIX 5KCNEPHMEHTOB — BHI-
BOIL O MaJoH HHOOPMATHBHOCTH oOO6llefl YHMCJIEHHOCTH MHKpoopra-
HH3MOB, YHCJEHHOCTH OTLENbHBIX BUJOB HWJIH TPYNI, KOTOpHIE IO
npHYHHe 6GoJblIOH BapuabeJbHOCTH OOBIYHO He JEeMOHCTDHPYIOT
3aKOHOMepHble M3MEHEHHA NpH AeHCTBHH 3arpsisHeHHus. Hanmpumep,
KOJIHUECTBO BHJOB MHKPOMHLUETOB H HUX oflllee O6H/IHE OCTalOTCA
HEH3MEHHbIMH Ha BCEM I'paJIMEHTE 3aTPs3HEHHsI OT BHIOPOCOB MeTaJl-
JIyPprH4eCcKOro 3aBOfa, HE3HAYHTENIbHO YMEHbIIASCh JHIIL NPH Max-
CHMaJbHBEIX KOHUeHTpauusx MmetaainoB (Ruhling et al, 1984).
Bosee mHGOpMAaTHBHO M3MEHEHHME BHIOBOTO COCTaBa. Tak, aHasH3
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BHJIOBOH CTPYKTYpbl AaMHJIOJHTHYECKOTO MHKPOGHOrO coo06luiecTBa
(MHHUHHpYyeTCS BHECEHHEM B NMOYBY KpaxMaJja) NO3BOJHJ YCTaHO-
BHTb 3aKOHOMEPHOCTH TpaHCc(hOpMalliH MHKPOGOLEHO3a NPH 3arpsi3-
HEHHH W KOJHUECTBEHHO H3MepsTh BEJHUHHBI 30H €ro roMeocTas’a
(JleBun u nmp., 1989). IlosToMy BHIOBOIl CIeKTp npenJaraercs
UCIIONb30BaTh B KayecTBe [JHATHOCTHYECKOro npH3Haka. CTojb XKe
XOPOLIHE OTKJHK Ha 3arpsi3HeHHEe HalOT HHTerpaJibHblE IIOKa3aTeJu
DYHKIHOHHPOBAHHUS.

PasnvyHble TexHOTeHHble BO3AEHCTBHA MOLABJSIOT AECTPYKIHIO
pacTHUTeNbHOTO omajfa. IIpuBeneM HeECKOJbKO NPHUMEpPOB. YCTaHOB-
JeHO nByXx-TpexkpartHoe ([puwminna, Pomuna, 1984), tpex-uiecTtH-
kpatHoe (Zwolinski, 1990) w . moutu mecsitukpartHoe (Bopobeiiunk,
1991a) cHUXKeHHe CKOPOCTH pasJOXEHUS UYHCTOH LeJJI0JI03bl TpHU
3arpsi3HEHHH NOYBbI THXKEJbIMH MeTaJJlaMH H TOKCHUHBIMH OKHCJIA-
MH. Haiigenol TecHble OTpHLATeNbHbIE KOppenasiniud (Ha YpOBHe
—0,6...—0,8) MexXAy CKOPOCTbIO Pa3JIOKEHUS] H BEJIHUYHHAMH TOLO-
BOTO BbinageHus mblad, Zn, Pb u Cu (Zwolinski, 1990). YMeHsb-
IleHHe CKOPOCTH PAa3J/IOKEeHHs OpraHuku BOJU3H ONHOrO H3 Meje-
1aBUAbHbIX 3aBogoB B llIBeunu (Tyler, 1984) HauuHaerca npu
KOHIleHTpauHH Mend B moyBe 100 mr/kr (B cioe 0—5 cM) U pes3ko
nonasasercs npu BenuuuHe 20000 mr/kr. Ilpu BHeceHuH CBHHIA
B YCJOBHAX IOJIEBOTO ONbITA 4epe3 [Ba roja CKOPOCTb pasJfoKe-
Husi opraHuku ynana ¢ 30 no 20 % npu nose 125 mr/kr u mo 5 9%
npu pose 1000 mr/xr u Boiie (Sxosnaes u np., 1986). B mabopartop-
HbIX 3KClepUMeHTax jgo6aBjeHHe CBUHIA TOPMO3HUJIO pa3JOXeHHe
LEJTI0N03b], 3KCKPEMEHTOB AMIIOTION, KpaxMaJa U JpPYyrux cy6-
crpatoB (Doelman, Haanstra, 1979b). Onnako B psine ciayuaeB
He PErHCTpPUPYeTCcH Pe3KO BbIPAXKEHHOTo NEACTBHA TAXKeJbiX MeTaJl-
JIOB Ha CKOPOCTb pa3JIOXeEHHs LEeJII0J03bl Kak B HaTypHhiX (EBno-
KHMOBa W np., 1984; Ymapos, Asuesa, 1980), tak u B JaGopaTop-
HbIX 3kcnepuMeHtax (bBynasko, Hanuekosa, 1982).

FonoBasi moTepst Macchl KALUTAHOBOTO oNlafa BGJIM3M LHHKOMNJA-
BHJIBHOTO 3aBoja cHH3Wiach ¢ 36,8 mo 19,1 % (Strojan, 1978a).
B gpyrom ciayuyae npH aHaJOTHYHOM 3arpA3HeHHH OTMeyaeTcs
yMeHbllleHHe CKOPOCTH AecTpyKUuH moacthHaku Ha 20—30 % (Yep-
TOB U Ap., 1990).

3aMenssieTcss pasjioXMeHHe MOACTUJIKH MPH CHJAbHOM [OJKHUCTIe-
uun nousbl (Yepros, 1990). Ilpu sKcmepUMeHTaJbHOM HOJAKHCIE-
Hun (150 xr HeSO4fra B rox) sa aBa roza yMeHbUIHJacb MOTeps
Macchl XBOM cocHbl ¢ 39,5 no 32,2 %, xopueii —c¢ 30,9 mo 24,59
(Baath et al., 1980). ‘

3arpsisHeHHe cpelabl a30TCOLEpKAIUUMH OPraHHYECKUMH COeNH-
HEHHSIMH UyacCTO BLI3BIBAeT IPOTHBOMOJOXHble >bdekThi. OHO 3Ha-
YUTEJbHO yBEJHUHUBAET CKOPOCTb JECTPYKIUOHHBIX IIPOLECCOB
(Fenn, 1991) v B UeJOM CTHMYJUPyeT GHOJOTHUECKYIO aKTHBHOCTb
nous (Bausinue..., 1990).

HMHTeHCHBHOCTL a30THKCALHH pPe3KO NMOAABJSAETCS MPOMbILUJIEH-
My BbhiOpocamu. Hanpumep, npy UHKyOHPOBAaHMM NOUYBBl Ha TEPpH-
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TOPHH HHKeJemJaBHJABHOIO KOMOHHATa 3a YeThipe roja OHa CHH-
3usaach Ao Hyas (EBmoxkumoBa u np., 1984). Ha paccrosiuuu 1 KM
OT HCTOYHHKA BHIOPOCOB a30TdHKcaluusa OGnljia CHHXKEHA NOUYTH B
lgspas, a Gnuxke BooOule He o6HapyXuBajJach (YMmapos, Asuesa,
1980).

Metonuka

Pa6otbl nposeiensl B 1988—1992 rr. Ha npoGHBIX mJollafsX,
pacnoJioXXeHHHX B HMnaktHo# (0—3 kM ot 3aBoma), GydepHoil
(4—6 kM) u donosoit (20—30 kM) 30HAaX.

CKOpOCTb [JeCTPYKUHH LEJJIIJN03bl OUEHHBAJH 1O YOHJH BO3-
JAYLIHO-CYXOll Macchl 3KCIIOHHPYEMOH B mPHPOAHBIX YCIOBHAX (GHJb-
TpoBaabHOH OyMard. BpeMs 3KCHO3HLHH — O4WH Trohd (HayaJjo
,3aKJAJIKH — HIOHb). Marepuas 3amanBajJH B MELIOYKH H3 Kampo-
HOBO#A ceTku c¢ sueeil 0,14 mM. Memouku (30 mTyK Ha mpoGHYIO
NJolanb) 3akJaAblBajJH BHYTPb NMOACTHJIKH, pacroJarasi HX B JH-
HHIO yepe3 2—5 M.

B npyrom BapHaHTe OLEHHBAJH MOTEHLHAJbHYIO CKOPOCTb 1€CT-
PVKUMH LeJ/1101030. M3MepeHHs MPOBOAMJH B Ja60OPATOPHBIX YCJIO-
BUAIX: (HJIbTPOBaJbHasi OGyMara 3KCIIOHHPOBAJaCh BMECTE CO CMe-
WaHHBIMH o6pa3uamu mouBbl (0—5 cM) B vamkax Iletpu B rTeue-
Hue 35 pgHed npU MaKcHUMaJbHOH BJaroeMKOCTH H TeMImepary-
pe 24 °C.

B stux xe npob6ax obulenpuHsaThiM MetoioMm (I'esbuep, 1986)
ONpeJlesIeH0 CYMMapHOe HAKOIJIEHHe aMHHOKHCJIOT, B Hux Xe Gblin
BbllesieHbl (Ha cpeae YacTyxuHa) 1e/J0J030pa3/araloumue nou-
BEHHble MHKpPOMHUETH. AHauu3bl BbimoJgHeHbl H. B. Xab6uposoii.

IloTeHUHANMbHYI0 HHTEHCHUBHOCTb  a30T(QHKCALHH ONpelessan
aueTuseHoBBIM MeToaoM (A3orduxcauus.., 1987) B cMellaHHBIX
o6pasunax nouyBbl (0—5 cm). IlouBa uHKy6upOBajacb OAHH CYTKH
npu rtemneparype 28°C ¢ poGaBieHHeM BOAbBI A0 MOJIHOH Baaro-
eMKOCTH u 29 TIJ/10K03bl OT Macchl IOYBbLl. AHaJH3 BbINOJIHEH
I'. C. Kyankosoil.

PesyabTaThl n 00cyXuenne

MOXHO OTMeTHTb pe3KOe — IOUYTH Ha MNOPAAOK — MNOAaBJIEHHe
CKOPOCTH HECTPYKUHH LeJJII0J03b B HMIAKTHOH 30He (Taba. 10).
ITo CNpaBelIHBO KaK IJIs aKTyaJlbHOH, TaK 4 JJI NOTEHLHAJbHOMN
ckopoctell, PasHuna MeXIy NaBHLIMH NOKa3aTeJsIMH HHBEJHpYeT-
cst B MMIaKTHOH M OydepHoit 30Hax: Ha (OHOBOH TEPPHTOPHH
MOTEHIIHANbHASL CKOPOCTh BHIIEe B 2,6, a Ha 3arpA3HEHHOH — TOJb-
kKo B 1,5 pasa. D10 MoxeT OLITh OOGYCJOBJEHO TeM, YTO TOKCHY-
HOCTb TIOYBBI CTAHOBHTCS BeNylIUM (aKTOPOM, ONpENeAIOLHM
(OYHKLHOHHPOBAHHE MHKPOOPraHH3MOB JaXKe B ONTHMaJbHBIX VCIO-
BHAX TeMIlepaTyphl ¥ BJAXKHOCTH. JlpyrumM oOGDbACHEHHEM MOXKET
6bITh HEKOTOPOE CHCTEMAaTHUECKOE 3aHHKEHHe CKOPOCTH B (OHOBOU
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Ta6auma 10

HekoTopnle uHTerpajbHbe napaMerpnl QYyHKUMOHHPOBAHHS
NOYBEHHOTO MHKPOGOLEHO03a B Pa3HBIX 30HAX HATrPY3KH

30Ha H paccTosiHHe JO 3a30Ra, KM

Tlapamerp HUMmnakrtHas BydepHas ®doHoBas
(0—3) (4—86) (8—20)
CKopocTb LeCTPYKLHH
Lena01036  (M3Mepe-
HHe in situ), % B ron
MakcumaibHas . . 26,3* 95,6 93,7
Cpeansis . . . . . |13,3+£1,0(0,036)**|64,0+5,1 (0,175)[79,2+2,5 (0,217)
Muuumasnbyas | 2,8 4,9 35,4

IloTeHunanbHAsT CKOPOCTD
JECTPYKUHH  LeJio-
J03bl, % B CYTKH 0,020—0,089 0,231—0,306 | 0,503—0,609

HlHTeHCUBHOCTD HaKoIJe-
HHA aMHHOKHCJIOT,
MKr/r cy6ctpata B

Mecsl . ... 2,63 5,08 10,57
IloTeHuHanbHAsA  aKTHB-

HOCTb a30TQHHKCALHH,

M a30Ta/Kr TOYBHI

B CYTKH . . . . . 0,4—1,3 1,8—4,5 16,5—17,5

* Ilpu Goabwiux o6beMax BHOOPOK (C 3aKJAaAKOIt NpOG noO cXeMe peryjasipHoro or6opa)
B HMMIAKTHON 30HEe BLIABJAAIOTCH INPOGHI CO CKOPOCTBIO DAasJOXeHHs, COH3MEpDHMOA ¢ ¢oHo-

BbIMH BeJHYHHaMH (90—95 %); mons TakHx npo6 He npesnimaer 10—159% or oGbeMa Bbi-
DKH.

** CkopocThb, % B CYTKH,

30HE H3-3a TOTrO, 4YTO CYOCTPAT MOYTH MOJHOCTBIO YTHJIH3HPOBAH.
Ilpy u3MepeHUH CKOPOCTH in Situ GoJiee pe3KO H3MEHSIOTCS MHHH-
MaJbHble pericrpupyeMble 3HaueHHs. Tak, cpenHsii CKOpPOCTb B
6ydepHolt 30He TobKO B 1,2 pasza MeHpuie (OHOBOM, a MHHHMAaJb-
HBIH JIHMHT MeEHbIle COOTBETCTBYIOLIEro 3HaueHus B 7,2 pasa. Cie-
JIOBATeJbHO, M3MeHEHHS IPOUCXOASAT B IEPBYI ouepelb 3a cuer
HapyuleHHs NPOCTPAHCTBEHHOH CTPYKTYPBHl OEeCTPYKUHOHHOI'O IpO-
necca. AHAJOrHYHO CKOPOCTH IEeCTPYKUMH pearHpYIOT Ha 3arpss-
HeHHe W [pyrde mokasaTesaH: 6ojiee pe3KO — HHTEHCHBHOCTb a30T-
¢ukcauuu (B 12,7—43,75 pasa) u MeHee pe3KO — HaKOIJIeHHEe
aMHHOKHCJIOT (B 4 pasa). DTO CBULETEIBCTBYET O MONABJIEHHH KaK
OTHEJbHBIX Y3KHX TPYyNI MHKDOOPraHH3MOB (CBOOOINHOMKHUBYIILHE
a3zotduKCcaTOpHl), TaK U BCeH MHKPOGJIOPH B LeaOM.

Bunna o6paTHast 3aBHCUMOCTb MeXJY pacCMaTPHBAaeMBIMH
napaMeTpaMu MHKPOOOLEHO3a H TOJUIHHOH NOACTHJKH (CM. pas-
nen 7.4). CuenoBaTesabHO, BBIJ€JNEHHBIE IO TOJNLIHHE MNOJACTHJIKH
30HBI HATPY3KH MOJYYalOT AOCTATOYHO UYETKYI0 HHTEepHpeTalHio H
MOryT GBITh OGBSICHEHBI B TOM UYHCJE U NMOJaBJeHHEM MHKPOOHAJb-
HOH JeCTPYKLHH DACTUTEJNbHOrO olana.

OCHOBHYI0 pOJIb B pa3JIOXKEHHH LEJJIOJNO3bl B JECHBIX NOYBax
HTpaloT MHKpPOCKONHYeCKHe rpubel. B uccienoBaHubix mousax GBHIIH
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O6Hapy>XeHbl YeThipe BHAA Ie/JI0JI030pa3Jaraloliix MHKPOMHIE-
TOB — Myrotecium wverrucaria, Trichoderma viridae, Aspergillus
sp., Botritis carnea. Tlpu 3>TOM He BBHISIBJEHBl KaKue-1U6O 3aKOHO-
MepHBle H3MEHEeHHS BHJOBOT'O COCTaBa, COOTHOUIEHHsI BHIOB .HJH
HX YHCJEHHOCTH. DTO eule pa3 NOATBepxaaer GOJbIIYI0 HHpopMa-
THBHOCTb HHTErpaJibHBIX MOKa3aTeJseH.

Heo6xonHMO OTMETHUTh pe3KOe yBeJHYeHHE IIPOCTPAHCTBEHHOH
BapHabeNbHOCTH CKOPOCTH pAas3JIoXKeHHUS B YCJOBHUSIX 3arps3HEHHS
(ko3¢ duuuent Bapuauuun Bospactaer ¢ 2—I10 mo 50—1009%).
CrennajpHble uccjaefoBaHHs 3Toro Bompoca (BopoGefiyuxk E.,
BopoGeitunk JI., 1991) no3Bosgl0T 3aKJAOYHTh, YTO BEpOSITHAs IIpH-
YHHA KPOeTCs B HADYIIEHUH MeXaHU3MOB KOJIOHU3aluH cybcTpaTta
TouBeHHbIMU rpubamu. Tak, B HMIIAKTHOH 30He HApSIAY C ydyacTKa-
MH, TI€ IIOYTH NOJHOCTBIO IIOJaBJeHa NeCTPYKLUHS LeJJI0N03k, HMe-
I0TCSl MHKPOGHOTOINB!, B KOTOPLIX CKOPOCTb pa3JIOXEHHS COHM3MepH-
Ma ¢ ¢oHoBoi. 1o TakuX MHKPOGHOTONOB He mpeBnimaer 10—
15 %, a pacmosnoxeHue B NpOCTpaHCTBe cayyafiHoe (no KpafiHefl
Mepe, He TNPUYPOYEHHOE K KaKUM-JUOO ONMpeleseHHBIM 3JeMeHTaM
CTPYKTYPH (uTOUEHO03a). ¥YuuTbiBasg OOJBIIYI0 TOJNEPAHTHOCTD
MHKDOMHIIETOB K TSIKEJbIM MeTajljlaM, MOXHO [IPEIIOJOXKHTh, UTO
B YCJOBUSIX CHJIbBHOI'O 3aTpPsi3HEHHSI OHH COXPAHSAIT (YHKIHUOHUPO-
BaHHE Ha BBICOKOM YDOBHe, HO MPHU 3TOM JHO0O yMeHbIIAeTcs Ipo-
AYKUHA Ccnop, JHO60 TOPMO3HTCA HX NpopacTtaHHe. PeayabraTt 3To0-
ro — peskasi AH¢p@epeHIHAUHsS TEPPUTOPHH Ha MHUKPOOHOTONHI C
BBLICOKOM M HH3KOH CKOPOCTAMH AeCTPYKUHH. Ecau mpoucxoauT mpo-
pacTaHHe cnop, Ha ¢OHe TEPPHTOPUHU C HHU3KOH CKOPOCThIO 00pasy-
€TcHd «0Yar» C BBICOKOA. BeposiTHO, B 3TOM 3akJOyeHa OJHA U3
NPHYHH IPOTHBODPEUHBOCTH Pe3yJbTATOB HEKOTODPHIX aBTOPOB O CBfI-
3W CKOPOCTH Da3JioKeHHs ¢ 3arpsasHenHeM (EsmokumoBa u n1p.,
1984; Ymapos, Asuesa, 1980). IIpu majom o6beMe BHIGOPKH cpel-
HHE BEJHYHMHBl CYL[ECTBEHHO 3aBUCAT OT HCKa*XeHHsl HCTHHHOTO
COOTHOWIEHUS Mpo6, XapaKTepU3YIOUIUX MHUKpOOHOTONBl CO CTOJb
CHJIbHO pa3JIMYaloUIMMHUCS BEeJHYHHAMU CKODOCTEH.

OnucaHHEI MeXaHM3M NO3BOJISeT cAeJaTb BbIBOA O OGoJblueH
HHGOPMATUBHOCTH COOTHOIIEHUS KOJHYeCTBA NpO6 ¢ BHICOKHMH H
HHU3KUMH CKODOCTSIMH, UeM cpenHHuXx 3HaueHu#. Hanpumep, B HaluleMm
ciyuyae gona npob co cropoctamu Huxke 309% B ¢oHOBOH 30HE
paBHa Hymo, a Bume 80 % cocrasaser 90,7 %, B 6ydepuoit — 7,4
H 45,6, B uMnaxtHoll — 67 u 12,4 % cooTBETCTBEHHO.

Taxum o6paszoM, NMPOMBIILIEHHbIE BLIOPOCH MOAABJAIOT GHOJO-
FHYECKYI0O aKTHBHOCTDH TIOYBBI, CHUXKAsl HAMPSXKEHHOCTb Ba*KHEHIIHUX
IIPOLECCOB, OCYLIECTBJASIEMBIX MHKPOODTaHH3MaMM B 3KOCHCTEME,
B uMmnaktHO#l 30He HabJlonaeTcss IOYTH NoJHAs HX GJOKHPOBKA.
DTo ofHA M3 MPUUYHH PAa30PBAHHOCTH GHOJOTMYECKOr0 KPYroBOpOTA,
BeIyuel K CyIeCTBEHHOMY OGelHEeHHIO, IyJa AOCTYIMHBIX PacTeHHIM
OHOreHOB.
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7.6. TOYBEHHDBIE ¢EPMEHTDI

Tpancdopmaluss OpraHHYeCKOro BelleCTBAa B IIOYBE IPOXOIUT
IpU AaKTUBHOM YyaCcTHH (EepMEHTOB, OCYLIECTBJSIIOIIHX KaTaJu3
XHMMHYeCKHX peakiuil. PepMeHTaTHBHAasg aKTHBHOCTb NpPeICTaBaSET
co60H MHOTOPYHKLHOHAJNbHYID XapaKTEPUCTHKY, 3aBHCAILYIO OT
CBOACTB NOYBbI, (PaKTOPOB cpelbl U OCOOEHHOCTEH caMHX (epMeH-
tToB (XasueB, 1979). B oTiuune oT APYrHX BO3MOXKHEIX TapamMeT-
poB (epMeHTATUBHAS aKTHBHOCTb — UHTETPaJIbHbIH IOKa3aTelb.
OHa mo3BOJIAET OLEHHTb IOTEHLHAJbHYI) aKTHBHOCTb BCEX Opra-
HH3MOB, HaceJalWHuX noyBy. McTounnku ¢epMeHTOB — MHKpOOpra-
HU3MBI, Tpubbl, 6€CIO3BOHOUHbBIE KHBOTHBIE M pacTeHusa. OcHoBHas
Macca IIOYBEHHBIX (PepMEHTOB HAXOAHTCSI B MMMOOHJIH30BAHHOM
(cBSI3aHHOM) COCTOSIHMM Ha FJIHMHHCTBIX MHHepaJax, TyMyce, opralo-
MHUHepaNbHbLIX KOJJIOHJAX, YaCTb epMeHTOB — B CBOGOAHOM COCTOSt-
HHH B IOuBeHHOM pacTBope. Heo6xoamumo oTMETHTb, UTO CylIeCT-
ByeT oOIpelnesneHHas cHeuupUKa OKCUAOPEIYKTa3HBIX (epMeHTHBIX
cHCcTeM (JerHaporeHas), aKTHBHOCTb KOTODBIX 3aBHCHT OT HWHTaKT-
HOH KJETOYHOH CHCTEMBbl 3J€KTPOHHOrO TPaHCNoprta H He oOHapy-
JKWBAeTCs BHE KJETOK MHKPOOPraHH3MOB.

ITocTynyieHne B mOuYBY 60JIbLIOTO KOJHYECTBA 5KCTaJaToOB Hapy-
waeTt CYIecTBYIOLHEe 3aKOHOMEPHOCTH (PYHKLHOHHPOBAHHS OHOTHI,
HaMensier (GH3HKO-XHMHYECKHe CBOHCTBa TOYBHL. DHosoruueckas
aKTHBHOCTb 3arpsi3HEHHON MOYBHI ONpeAesIeTCs XaPaKTepoM IMOJII0-
TAaHTOB H He Bcerga OJHO3HAYHO yMeHbHIAeTCs IPH TEeXHOIEHHOM
BO3JeldcTBHH., TakK, 3arpsisHeHHe NOYBHI COEJHHEHHSIMHU a30Ta cyllie-
CTBEHHO IMOBLIIIAET AaKTHBHOCTb (pepMeHTOB, Y4YaCTBYIOLIHX B ero
TpaHcopManuH.

BinsHHe cepocoiep:KallHX 3arpsa3HSIIOIIMX BeLIECTB Ha OHo-
XUMHUYeCKHe IIPOLecChl B JeCHHX ITOYBaX pacCMOTPEHO B psile paboT
(Kulhavy, 1987; Ineson, Wookey, 1988). O6bluHO mpu moOCTymJe-
HHY MOJJIIOTAHTOB JNAHHOTO THIIA IPOCJEXKHUBAIOTCA 3HAUHTENbHOE
COKpallleHHe YUCJAEHHOCTH MUKPOOPTaHH3MOB, CHHKeHHe (epMeH-
TATHBHOH AaKTUBHOCTH M 3aMe/lleHHEe INPOLIECCOB Pas3JIOXKeHHs1 opra-
Huyeckoro BellectBa. OOHapyXeHa OTpHIATeJbHas 3aBHCHMOCTb
MeXIY LeNIIAa3Ho#l aKTHBHOCTbIO H PH moacTHAKM TIpH HCKycC-
ctBenHoM noakucaedun cpenst (Hovland, 1981). B T0 ke BpeMms
o6HapyxeHO, 4TO cyJAbdaT-HOH He OKa3blBaeT HHTHOHPYIOLIETO |
JNeHCTBHS W JaXe He3HAUUTEJbHO CTHMYJIHPYET AKTHBHOCTb TM0Y-
BeHHBIX neruaporeHas (Rogers, Li, 1985).

3arpsAsHeHHe MOYBBl TOKCHYECKHMH OKHCJAMH TAXKeJbIX MeTal-
JI0B OGBLIYHO COIIPOBOXKJAETCHA CHHXKEHHEM ee GHOJNOrMYeCKOH aKTHB-
HOCTH. DTO NPOSBJASETCH KaK B IIOJaBJEeHHH NOUYBEHHOTO JAbIXaHMs
H YMeHblUIeHHH YHCJAE€HHOCTH MHKPOOPIdaHH3MOB, TaK M B CHHKEHHH
aKTHBHOCTH NOYBEHHBIX (pepMeHTOB (MOJH(PEeHOTOKCHAASE], AETHAPO-
reHasbl, JIHMA3bl, NIPOTeasbl, HHBEPTa3bl, ypea3bl M APYTHx). Mak-
CHMaJbHOE BO3JeHCTBHE 3arpsisHeHWH HCIBITHIBAIOT NOYBEHHAf
NOACTHJIKA M BEpPXHHH TYMYCHBIIl TOPH3OHT. BeJHUHHA TOKCHYE-
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cKoro sddexra TAXKeJbBIX METANJOB ONpeAeNsieTcsi BHIOBBIMH MpH-
3HAKaMH HCCJAeLyeMBIX NOYB H COLEpXKaHHEM MOJABHKHBIX (opM
MeTaJJIOB, YTO PEryJIHpyeTcss yPOBHEM KHCJIOTHOCTH H BJAXKHOCTH
(Turski et al., 1985).

Cpenn sH3UMAaTHUYECKHX MOKa3aTeJel, HCIOJb3yeMbIX [Jsi JHar-
HOCTHKM 3arps3HeHHsi MOYBbl, HaunboJiee 4YacTO YCTaHABJMBAIOT
AKTHBHOCTb JerHApPOreHa3nl, LeJIi0a3bl, HHBePTa3kl H (ocdarasdi,
uTo 00YyCJOBJIEHO MX BaXKHOCTbIO B TpaHCHOPMalHH OPraHHYECKOro
BelleCcTBA NOYBHl M XOPOIUHM OTKJHKOM Ha H3MeHeHHe (PaKTOpOB
cpeasl (AceeBa u np., 1988; I'puropsin, Tascrsan, 1986; Pacbkosa
u np., 1989; Xasues, 1979; Singh, 1988). Bonpoc 06 oTHOCHTENb-
HOl YYBCTBHUTENBbHOCTH pAa3/JIHYHBIX (EepMEHTOB K 3arps3HeHHSM
TSXKeJNbIMH MeTa/lIaMH OKOHuUaTeNbHO He pelleH, Ha poJb HauGonee
YYBCTBHTEJBHOrO (pepMeHTa NpeTeHIYIOT KaTajasa, JeruAporeHasa,
HHBepTasa, ypeasa (Jleeun u ap., 1989). MHeHHs pa3HBIX aBTOPOB
[0 3TOMY NOBOAY HHOTIA MPSIMO IMPOTHBOMOJJOXKHEL,

Hsyuenne pepMeHTaTHBHOA aKTHUBHOCTH MOYB BOJH3H MeTalayp-
THYECKUX 3aBOJOB BBISBJISET €€ 3HAUMTENIbHOE CHHXKEHHE MPH BLICO-
KHX KOHIIEHTPAlMsIX MeTaJJoB. Tak, yCTaHOBJNEHH TEeCHbIE OTpHLA-
TeJNbHbIE CBSI3M MEXAY JOrapupMoM cCyMMBl KOHLUEHTpPalUH TsXKe-
JBIX METaNJOB H AaKTHBHOCTBbIO ypeasbl H KHCIOH (ocdaTasnl
(Tyler, 1974). AnanornuHasi 3aBHCHMOCTb ONpejaeseHa [Js IeTul-
poreHasnl (Riihling, Tyler, 1975) u amunase (Ebgergt, Boldewijn,
1977). B npyroM ciyuae OTMeUEHO CHHXKE€HHe ypea3HOH aKTHBHO-
CTH, TOrga Kax ¢ocdarasHass aKTHBHOCTb CYIIeCTBEHHO He H3MeEHSI-
aace (Nordgren et al., 1986). HccanenoBaHne BAHsIHHA oOCajKa
CTOYHBIX BOJA (HCIOJB3YEMOTO B KaueCTBe yNOOpeHHs M MMeIoLero
BLICOKYIO KOHIEHTPALHMIO TAXKEeJNHX MeTalJoB) Ha HHBEPTA3HYIO
(caxapa3Hyl0) AKTHBHOCTb [OKa3aJO 3aMEeTHOE CHUXKEHHE mocJef-
He#t (Anton, Antal, 1987).

B ycnoBusiX peallbHHIX 3KOCHCTEM, NOJIBEPXKEHHBIX BO31eACTBHIO
HPOMBIIJIEHHBIX NPEeANPUATHH, CJ0KHO BHIYJEHATh BJAHSHHE HHIH-
BHIYaJIbHBIX COeAHHEHUH Ha GHOJOTHYECKY0 aKTHBHOCTH NOYB. Ta-
KHe HCCJeJ0BAaHHs NPOBOASITCS B MOAeNbHBIX onbtax (Beauuuna
u ap., 1989; PacbkoBa u ap., 1989; Rogers, Li, 1985; Singh, 1988;
Zwolinski et al., 1988). B nauGonbuell creneHu nopasJasier ¢ep-
MEHTATHBHYI AaKTHBHOCTb MoyBH Cd-cofepxKalias nbljib; B MeHb-
IIeH CTeMeHH BJIMSIET CBHHEI M B ellle MeHbllell — uuHK, Huskue
KOHIEHTPALHH METaJJOB MOTYT BHI3HBATh yBeJHueHHe ¢epMeHTa-
THUBHOH akTUBHOCTH (JleBHUH H Ap., 1989). Buspasercs MOAHGHIH-
pyolllee fefcTBHE Pa3JHYHBIX (PAKTOPOB HA OTHOCHTENBHYIO TOKCHY-
HOCTb TSXKEeJbIX MeraJsnoB. Hanpumep, no creneHd HHrHOHPOBaHHSA
JeruaporeHassl MertaJJel pacnojoxernsl B psaa Cr>Cd>Cu>
> Ni>>Zn; npu oboraiieHHH MOYBH JIOLEPHOH MOCJIEA0BATENbHOCTD
Mensiercsl — Cu>>Cd>Ni>Zn>Cr (Rogers, Li, 1985). Crenenn
HHTHGHPOBAHUS CBUHIIOM [E€rHADOTe€HA3HOH AKTHBHOCTH M NOYBEH-
HOTO [bIXaHHUS ONpeJessieTcs eMKOCTbI0 KaTHOHHOTO OOMeHa MOYBH
(Doelman, Haanstra, 1979a).
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Ha npuMepe ¢ocdarassl B KOPHYHEBHIX JECHHIX OCTEMHEHHBIX
noysax paspaboTaHbl Tpajaluy cTeleHH 3arpasHentHoctd (Ipuropsiu,
Facrtan, 1986). K cna6o3arpsi3HeHHBIM OTHOCATCA HOYBBI, B KOTO-
pbIX aKTHBHOCTb IO CPaBHEHHIO C He3arps3HEHHBIMH CHHXKaeTcs Ha
20 %, x cpeaHesarpsizHeHHBIM — oT 20 mo 45 %, ¥ cuabHO3arpsa-
HeHHBIM — 6oJiee yeM Ha 45 %.

Takum 06pasoM, MOXKHO TOBOPHTH O BHICOKOH UYBCTBHTEJIbHOCTH
MOYBEeHHbIX (DEPMEHTOB K AHTPONOTEHHBIM BO3AEHCTBHAM H HCIOJIb-
30BaTh Pe3yJbTaThl OllpejeJeHus GepMeHTATHBHOH aKTHBHOCTH NOYB
JJIS1 5KOJIOTHYECKOTO HOPMHPOBAHHUS,

Mertoauka

MBbl NpPOBOAMJIU ONpeJeleHHE YeThlpeX MOYBEHHHEIX (epMeHTOB:
nperuaporenassl (cy6erpar: NAD-okcumopenykrasa, KO 1.1.1; 1.2.1;
1.4.1), unuBeprassl (fB-dpykrodypanosun-ppykrorujgponaasa, Ko
3.2.1.26), uenmonasm (1,4-p-D-raoxanorunponaza, Ko 3.2.1.4),
docdarass (pochoruaponasza MoHoahupoB oprodocdopHoHi KHCIO-
e, K@ 3.1.3.1). AKTHBHOCTb ¢epMeHTOB OIlpele/siii B BepXHEeM
(0—5 cM) caoe noussl. C6op o6pasuos npoBoguau B uiode 1990 r.
Mo KHUJIOMeTpoBOH cerke pasMmepoM 20X5 kM (cMm. puc. 14). Me-
TOAMKH OIpefesleHHs] akKTHBHOCTH ¢epMeHTOB aaHbl mo @, X. Xa-
3ueBy (1990). Onpenesenue geruiporeHasbl IPOBOJAUIH IO MeTOLY
A. III. FancraHa, aKTHBHOCTH BHIpaxaJd B MHJJIArpaMMmax gopma-
3aHa Ha 10 r mouBHl 3a 24 u; HHBepTasnl — mo Meroxy A. L. Iax-
craHa B MoaHpHKanuu @. X. XasHeBa ¢ COaBTODAMH MO KOJHYECTBY
PeAYLUHPYIOILHX CaxapoB NocJje HHKyOALHH ¢ caxapo3oH, aKTHUB-
HOCTh BBIpaXaJ{ B MUJJHrpaMMax IJIIOKO3H Ha 1 T NIOuBHl 32 uac.
Jlas onmpenesieHHs LesJ0Ja3bl HCIOJAb30BaJH MOLHDHLHDPOBAHHBIA
Merog B. M. Baruioka u JI. H. lllerunckoit. Moaudukanus 3akimw-
Yyajach B H3MEPEHHH KOHLEHTPALHH TJIOKO3B UYBCTBUTEJbHBIM H
crneudpuuHbiM GepMeHTHHM MerogoM. lLlemnosa3Hyi0 akTHBHOCTH
BHIpaXaJd B MHJUIHTpaMMax TJIOKO3b Ha 10 T NMOYBH 32 CYTKH.
Ddocdarasy onpenensan no Merogy @. X. XasueBa, aKTHBHOCThb
BHIpaXKaJu B MHJJIHrpaMmax ¢enoadranenda Ha | T MOYBH 3a yac.

Pe3yabrarbl H 00cyXKaeHHe

Bri6op ¢epmeHToB a2 aHaJH3a OGHOJIOTHUECKOH -aKTHBHOCTH
nouBH 06ycJOBJeH ABYMsA OOCTOATEeNbCTBAMH: BEICOKOH UyBCTBH-
TEJbHOCTBIO K BO3J€HCTBHIO TOKCHKAHTOB H 3HAueHHeM JAaHHOH
rpynnbl (epMeHTOB B TpaHCcHOpPMAaUHH OPraHHUECKOrO BellecTBa
HOYBHI.

H3MepeHne aKTHUBHOCTH pAacCMaTPHBAaeMbIX (EePMEHTOB I103BO-
JseT OLEHHTb PAa3JHYHBlEe CTODOHBl HX YUacCTHS B IpeBpalleHHSX
OpPTaHHYECKOTro BellleCTBA NOYBH. AKTHBHOCTb JErHAPOreHasbl Xa-
PaKTepH3yeT COCTOSIHHE OKHCJHTEJIbHO-BOCCTAHOBHTEJBLHBIX NpOIlec-
coB, ¢ocdarassl — CKOPOCTh MHHepasu3auuH ¢ocdatos, HaXOAA-
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Tabaunuma 11

U3meHeHne ¢epMeHTaTHBHOﬁ AKTHMBHOCTH NMOYB NPH TEXHOT€HHOM 3arps3HEHHH
(cpemme, MHHHMAJIbHbi€ H MAaKCHMAJIbHbie 3Ha'leHHﬂ)

30Ha Harpy3kKH H yJalleHHe OT 3aBOJa. KM
DepMent HmmnakrtHas Bydepras ®doHoBan
(0—4) (5—7) (7—20)
HnBeprasa 0,077 0,077 0,099
0,044—0,128 0,030—0,138 } 0,044—0,144
Heruaporenasa 0,202 0,645 0,684
0—1,472 0—2,153 0,077—3,449
docdarasa 0,065 0,091 0,131
0—0,172 0—0,217 0—0,306
Henmonasa 0,064 0,081 0,120
0—0,203 0—0,181 0—0,466

mHXcA B opranuyeckofi ¢opme. llenntonase npHHaaJexUT Beaylas
pOJiIb B A€CTPYKUHH PACTHTEJNbHHX OCTATKOB, NOCTYNMAIOILIHX B MOY-
By. MluBepraza yyacTByer B pacuienjieHHH OJHIOCAXAPHAOB PaCTH-
TeJBHOTO H 6AKTEPHAJIBHOTO MPOHCXOXKAEHHS.

B ta6a. 11 npuBeneHE 3HAaueHHs aKTHBHOCTH ¢epMEHTOB B pas-
HBIX 30HAX Harpysku. Iis Bcex HccleloBaHHEIX ¢epMEHTOB MNpoO-
CJ/IeXKHBAeTCA CHHXKEHHE aKTHBHOCTH 1O Mepe NpHOJHXKEHHA K 3a-
BOJAY. DTO XODOLIO COIJacyercsi ¢ H3BECTHBIMH (akTaMH HHTHOHpO-
B4HHSl AKTHBHOCTH (pepMEHTOB TSKEJBIMH METaJJaMH H SBJASeTCH
OYeBHJHHIM CJeACTBHEM CHHXKEHHS OOHJHSA «IOCTABILHKOB» (epMeH-
TOB — pacTeHuH (pasmen 7.2), MHUKPOOpPraHu3moB (pasaen 7.5)
H nouBeHHOH ¢ayHul (pd3nen 7.7). '

Hamu 3aperucrtpupoBaHa oueHb BHICOKAsl BapuabesJbHOCTb 3Ha-
yeHu#i (puc. 18), xoTopas oObsAcHsieTcs, BEPOSITHO, pa3JIHYHAMH
($u3UKO-XHMHUYECKHX IapaMeTpOB MOYB Ha MOJHroHe 6OJBLIOH IJIO-
waad. MHorue MeTaJbl, OKa3eBawlde B GOJIbIIHX KOHIEHTpalH-
X UHTHOHpYIollee feficTBHe Ha (epMeHTHI, NIPH MeHbLIEH KOHILEHT-
palMH MOCYT YCHJIHBATb HX aKTHBHOCTb, YTO BHOCHT JOIOJIHHTEJIb-
HBIf BKJan B BapHabesJpHOCTh NMapamerpa. Kpome Toro, pasiuusa
6HoJiorHyecKas JAOCTYNHOCTb THAXKeJbX MeTaJJIOB, 3aBHCALLAS OT
BeJIMUHHH pH NOYBH M colepKaHHS OPraHHYECKOTO BellecTBa.

3aBHCHMOCTb AKTHBHOCTH (pepMEeHTOB OT YJaJIeHHOCTH HCTOY-
HHKAa 3MHCCHH NpOSBJsEeTCS He BO BCeM JHana3oHe BeJHYHH, YTO
MOXHO Hab/01aThb Ha NmpHMepe HHBeprasw (cM. puc. 18). Cpeanne
BeJHYUHBH aKTHBHOCTH B HMINAaKTHOH H OydepHoH 30HaX NIpakTuHye-
ckH He pasJnyatorcsi. ConocTtaBjieHHe Ke 3HAYEHHH aKTHBHOCTH C
3arpsi3HeHHEM TOYBHI NMO3BOJIET BLIIBUTH CYlleCTBEHHhIE pasJiHyus
(cM. nanee puc. 35).

Cpenn usyuenHnx ¢epMeHTOB HHBepTasza o6JafaeT Haub0Jib-
well ycTOHUHBOCTBIO K 3arpsAsHeHH0. Ee aKTHBHOCTb CHH)KaeTcs
JUUIL B JBa pa3a N0 CpaBHEHHIO ¢ (OHOBLIM YPOBHEM H OCTaercs
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Puc. 18. HameHeHue

AKTHBHOCTH HHBepTa3bl
ok . B 3aBHCHMOCTH OT pac-
’ d e ° - . CTOAHHA A0 HCTOYHHKA
. e % . 3 3MHCCHH, MT TJIOKO3bI/T
o o * «s . MOYBH B Hac
S PR :
o ~— @ LI 2
'\3 '+ . . . . . ; L]
g . . T + CPDaBHHTEJBHO BHI-
X o . : : ¢ . . COKOH B HMIAaKTHOH
oo Y “ . . sone. Haun6ouee cy-
. . . LIeCTBEHHblE  pas-
.t . JHYHSI B AKTHBHO-
. CTH HHBEPTAa3H Ha-
402 1 | | I | 6J0aalTca B 30He
7 4 g 4 % 2 ymepeHHO#l Harpys-
YParewve om vemoywuka smuccul, Km KH (NpH yaaJieHHH

OT HCTOUHHKA 3MHUC-
cHH Ha 7—10 KM), T. e. HHBepTa3a NpOSIBJISIET CBOM HHAHKATODHBIE
CBOHCTBA NPH HEBBHICOKHX KOHIIEHTpalHsX MOJJIIOTAHOB B IOYBe.

Hernaporenasbl — ¢pepMeHTHl, UTpalOllHe BaXKHYIO POJib B Ompe-
JeJleHHBIX 3Tanax npolecca F'yMHOHUKAUHH — NPOSBJASIOT BBICOKYIO
YYBCTBHTEJBHOCTb K 3arpsisHeHHI0 nouBbl. PaHee ykasbiBaJoch Ha
3aBHCHMOCTb HX AKTHBHOCTH. OT HHT3KTHOCTH KJIETOYHOH CHCTEMhl
TpaHcnoprta 3JeKTpoHoB. Ilo naHHOH HmpHYMHe 3Ta rpynna ¢pepMeH-
TOB MOXeET CJYXHTb KOCBEHHBIM IOKasaresjeM KOJHYeCTBA >KH3He-
'CNIOCOOHHIX MHKPOOPraHH3MOB. YKasaHHas o0COOEHHOCTb YaCTHYHO
-00DbsICHAET CPABHUTEJNbHO 00JblIOe YHCJIO MOUYBEHHHIX NpPOO € HHU3-
KOH JerHjporeHasHoil aKTHBHOCTbIO.

Pesysabrathl omNpejaeneHHs akTHBHOCTH (ocdarash NO3BOJSIOT
C/le1aTh 3aKJIOUEeHHe O CYLIeCTBEHHOM CHHXXEHHH AOCTYNHOCTH ¢doc-
«<bata B 30He C yMepeHHOH M BBICOKOH TOKCHUeCcKOH Harpyskol. Ms-
MeHeHHe AaKTUBHOCTH LeJJI0Ja3bl B IPAJAHEHTE HATPYy3KH NPOHCXO-
JAUT AOCTATOYHO MOHOTOHHO. B HMNAakKTHOH 30HEe ee AKTHBHOCTb B
2 paza Huxe, ueM B (poHOBoH. CHHXXeHHE AKTHBHOCTH LEJJIIOJIA3H,
yyacTByiollel B pasjoKeHHH NOJHCAXapHA0B, COCTABJSOIIUX JAO
60 % Macchl pacTeHH,— OJHA U3 NPHUYUH c1a6Oro pasJjoXKeHHs pa-
CTUTEJIbHBIX OCTATKOB B HMIIAKTHOH 30HE.

HecMoTpsi Ha OTCYTCTBHe CTaHAApTH3alUHMU N0 THOAM IOYB H
3HQUUTEJIbHYID BapHalbesbHOCTb BeJHUYHH, O0Llast TeHAEeHIHs CHH-
JKeHHs ¢hepMeHTATHBHOH AKTHBHOCTH MPOCJEXHUBaeTcsl JOCTATOYHO
yeTko. TakuM 06pa3oM, MOXHO 3aKJIOUHTb, YTO I[POMBILLJIEHHbIE
BHOpOCH MeJeNJaBHJIbHOTO 33aBOAA IPHBOAAT K CYLIECTBEHHOMY
YMEHbLUIEHHIO aKTHBHOCTH HauboJiee BaXKHBIX IPYHNI MOYBEHHHIX (ep-
MentoB. CJeicTBHE 3TOro — 3aMejJjieHHe MpoueccoB TpaHcdopma-
1MH OPraHHYECKOrO BelllecTBa B IOYBe.
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7.7. MOYBEHHAS ME30®AYHA

[TouBeHHas ¢ayHa, B YACTHOCTH KOMILJIEKC KPYNHHX 6ecrno3Bo-
HOUHHIX >KHBOTHBIX (pa3MepHasi rpymna «MesodayHa»),— OIHH U3
KJIIOUeBHIX KOMIIOHEHTOB HA3€MHBIX 3KOCHCTEM. BO MHOrMX Hccie-
JIOBAHHAX INOKa3aHa BeAyLIas poOJib MNOYBEHHBHIX campodaroB Kax
NepPBHYHHIX JeCTPYKTOPOB PAaCTHTEJbHOTO ONAajAa. ¥ CTAHOBJIEHH TeC-
HBle CBA3H MeX]1y (QYHKUHOHHDOBAHHEM HacejieHHs OeclO3BOHOY-
HBIX H TIOYBEHHHM IJIOAOPOAHEM, NPOAYKTHBHOCTBIO H YCTOHUHBO-
cteio 3kocucreM (I'unsipoB, Crpuranosa, 1978; Crpuranosa, 1980,
1989; u ap.). DIUMHHAUUSA KOMIJEKCa NeAOGHOHTOB INPHBOJIHT K
3aMeJlJIeHHIO CKOPOCTH Pas3JjioXKeHHs OPraHHYeCKOro MaTepHaJna, Ha-
KOIJIEHHIO Ha NMOBEPXHOCTH HOYBH HenepepabGaTHBaeMOro omnajga K
JHMHTHPOBAHHIO IUKJOB O6HOTEHOB. DTO B CBOIO Ouepelb CHHXKAeT
NEePBHYHYIO NPOAYKLUHIO H YCTORYMBOCTL JecHBIX akocucreM (Tyler,
1984; Ruchling, Tyler, 1973; Schaefer, 1985; Strojan, 1978 a, b).
[TouBeHHas ¢dayHa YyBCTBHTENIbHAZ K pPAas3jHYHBIM AHTPOMOTEHHLIM
BO3JeHCTBUAM. [I03TOMY NMepCNeKTHBHO ee HCIOJb30BaHHE B Kaye-
CTBe ONlepe:kaloUlero HHAHKATopa H3MeHeHHH B 3kocucreMax ([uas-
poB, [lokapxesckud, 1983; KpuBoayuxku#i u ap., 19866; Xotbko,
Aprembena, 1988).

O6blyHO NouBeHHAs Me3odayHa aHaJH3HpYeTCs Ha YPOBHE CO-
obumecrBa. [Ipy 3TOM TpajHUHOHHEIMH MNMOKAa3aTessIMH CJOykaT 06-
mas MJIOTHOCTb Hace/JeHHs (IJOTHOCTb GHOMACCH), BHAOBOE (TpyIl-
JII0BOe) pasHoo6pasHe, MapaMeTPhl TAKCOHOMHYECKOH H Tpo(dHUeCKOIT
CTPYKTYpPH (HanpHMep A0Js JOXKAEeBHX uepBefl, campocdaros, 300-
¢daroB u T. A.), BepTUKAJbHOE paclpeielieHHe, [0/ 3BPHTONHBLIX
BUJOB. :

M3 3HAUHTeNBHOTO KOJHYECTBa paboT, NOCBSILIEHHBIX pPeaKIHAM
HacejeHHSI NMeIOOHOHTOB Ha pa3JHYHble AHTPONOTeHHBIE HATPY3KH
(Bbinac, BhITanThiBaHHE, PYOKH, CEIbCKOXO3AHCTBEHHAst HpaKTHKa
H Np.), JUUIb B HeOOJBUIOH YacTH aHAJH3UPYeTCH NeHCTBHE 3arpss-
HeHHsI cpelbl TeXHOTeHHHIMH MNoJJoTaHTaMu. [lo 3ToMy Bompocy
HMeeTCsl HECKOJIbKO HemoJHbIX 0630poB (XoTbko u ap., 1982; Apre-
MbeBa, 1989; Schaefer, 1985).

TexHOreHHBle 3MHCCHH TSAXKeEJBIX MeTaJJOB Ha (oHe MOLKHCJe-
HHSl CPeJB OKa3hBAlOT HHTHGHpYIOLlee BO3JeHCTBHE Ha MOYBEHHYIO
Mezodayny. PakT pe3KOro yMmeHblleHus OOHJAHS H pas3Hoobpasus
neJo6HOHTOB B paiioHax AeHCTBHS 3aBOJAOB C IIeDBHYHOH INJABKOH
IBETHHX METaJJIOB HEOJHOKPATHO OTMEuajcsi MHOTHMH aBTOPaMH
(BopoGeituuk, 1991a, B; Honuera, 1978; Hekpacora, 1990; Crena-
HOB, 1988; CrenaHoB u Ap., 1991; ®unarosa, 1984; Strojan, 1978;
Bengtsson, Rundgren, 1982, 1984; Bengtsson et al., 1983; Tyler,
1984). BenuunHbl yMeHblleHHs 0o0uausi KosaebJOTCA OT ABYX pas
JIO OLHOTO-ABYX MOPSIAKOB. MeHee CHJIbHOE BO3JAEHCTBHE OKa3BbIBAIOT
BBIODOCH, cojepKaliHe JHOO TOJNBKO Tskesble Merajuab (OJnBe-
puycoBa, 1983; EanarweBckuii, ®unaropa, 1988), nubo TOABKO
OKcHAB cephl U asora (Pabuuun, LanuH, 1987; Pabuuun u ap.,
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1988; Baat et al, 1980). AHajorHuHOe IO BEJHYHHE COKpalleHHE
YHCJEHHOCTH H BHJOBOTO pa3HooGpa3Hs MeJO0GHOHTOB OTMeyaeTcs
B ycJjoBHusiX ¢ropucroro 3arpssHeHuss (bBorauesa, 1984; BopobGeii-
ygk, 19916). Haubosiee uyBCTBHTEJbHOH TIpyNNo#l OKasBBaKTCH
JOMXJAeBble YepBH M ApyrHe KpynHble canpodard. UucjeHHOCTb He-
KOTOPBHIX IpYyNn (HalpHMep JHYHHOK JKYKOB-IIEJKYHOB) MOXKeT He
H3MEHSITbCA TIPH 3arpsi3HEHHH HJH Aaxe Bo3pacrath (Koposesa,
1984; Hekpacona, 1990).

B cnyuae 3arpsidHeHHs MNOYBBl OpPraHHYECKHMMH COeIHHEHHSIMH
(npennpusAtTHa HedTEXUMHH, HCKYCCTBEHHOTO BOJIOKHA H IIp.), XOTH
H OTMeuaeTcsi yMeHbllieHHe oO0umiero o6uJjnHa nefo0HOHTOB, cylle-
CTBEHHOTO mojaBJsieHusi HeT (AprembeBa, 1989; Xortbko u Ap., 1982;
Xotbko, 1990; Uymakos, 1988). Ilpn sTtoM nMeroT MecTo mepecTpoit-
KH TaKCOHOMMYECKOH H TpPO(pHUECKOH CTPYKTYp, MOXeT HabJIOAAaTh-
CA YBeJHYEHHEe UYHCJIEHHOCTH HEKOTOPBIX IpyII, HaOpHMep d0K[Ie-
‘BHIX uepBeil (BopoGeiiunk, 19906). AnaJsioruuynasi cutyanusi HabJuo-
JlaeTcsi TPH 3arpsA3HeHHH [OYBH  KaJbluiicofepXKalllefl TNBLIBIO,
rie H3MEHEHHs B OCHOBHOM 3aTpPAarMBAaIOT CTPYKTYPY AOMHHHpOBA-
HHs coobuiectB (DBecconnnbina, 1987, Menenuc u ap., 1981; IlUreph-
Hepre, 1985).

B na6opaTopHHX ONHTAaX NOKa3aHa CHJAbHAS TOKCHUHOCTb TSKE-
abix MerasanoB (Cu, Cd, Pb, Zn, Hg, Ni u ap.) A1 A0XKIEBBIX
yepseil (Bengtsson et al., 1986; Beyer, 1981; Hartenstein et al.,
1980; Ma, 1984; Pytasz et al, 1978; Roberts, Dorough, 1984;
Streit, Jaggy, 1983; Streit, 1984). Ilpu stom, Hanpumep, JeraJb-
‘Has KOHIEHTPalHs MeIH AJS PAas3HbIX BHJIOB H Da3HBIX YCJOBHH
omeita coctasJjseTr ot 40 go 2500 Mr/kr mouysbl, MaKCHMAaJbHO He-
JeHcTBYOLIHEe KOHIeHTPAlHH KaAMHUsl {AJ5 «CTaHAAapTHOH» MOYBH —
cM. pasgen 4.3) —13,5—154 wMxkr/r (Van Straalen, Denneman,
1989). ¥cranoBJeHO, YTO BeJHUHHA JEHCTBYIOUIHX KOHIEHTpaLHH
MEeTaJIJIOB CYIEeCTBEHHO 3aBHCHT OT COJI€PKAHHUS OPTraHHYECKOrO Be-
mecTtBa B nouse # pH nousenHoro pacrtBopa. Tak, NpH KOHIeHTpa-
LMK yrjepoja B nouBe 3,2 Y mnoay/eTasdbHas KOHIEHTPAILH MEAH
cocrasassna 150 mr/xr, 14,2 % — 800, 42,6 % — 1800 Mr/xr (Streit,
Jaggy, 1983).

MOXHO OTMETHTb ONpEAEJEeHHOe CXOJCTBO DPEAKUMH HaceJeHHS
NOYBEHHHX G6eCNO3BOHOYHBIX B pAa3HBIX reorpaduyecKHX 30HAX H
JanawadTax M Ha pasHble BHIB 3arpsidHeHHsl. OCHOBHBIE NpPOSIBJIE-
HHSl 3THX PeaKLUHH Ha ypoBHe COOOLIECTB CJeqyIOHE,

1. YmeHnbiieHne oObuiero o6usns (MJOTHOCTH ocobell H GHO-
Macchl).

2. CHHXKeHHe TaKCOHOMHUYECKOrO pa3Hoo6pasus.

3. BospacTtaHHe 10/ 3BPHUTONHBIX BHOB.

4. YBeJHyeHHe NPOCTPAHCTBEHHON HEOJHOPOAHOCTH M CMEUIEHHE
IJIOTHOCTH B 60Jlee HHKHHE TOPH30HTH! IMOYBHI.

5. MaMeHeHue TpodHUECKOH CTPYKTYPH B CTOPOHY YMeEHbLIEHHS
NoJiH canpogaroB U yBelHueHHS JOJH GHTODArOB.
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Tab6anma 12
O6uaHe H CTPYKTypa HacesleHHs NO4BeHHOH Me3dodayHul
B Pa3HbIX 30HaX Harpy3kH

3o0Ha # paccTosiHHe OO 3aBOJa., KM

Tokasaresb TexHoreHnas | Hmnakraas Bydepuas ®doHoBan
nycThiEs (0) (1—2,5) (3,8—6) (20—30)
TlnoTHOCTL BCEX Trpynn .
! 3K3/M? | . Py . 3—15 53—102 149—582 18753098
TaKCOHOMH;x/ecxaa CprK-
TYpa, o .
Mermithidae 0,0 0,0 | 0,0-0,8 0,1
Enchytraeidae 0,0 0,0—3,0 5,4—16.5 | 15,5—20,7
Lumbricidae 0,0 0,0 5,4—33,7 | 35,7—55,1
Arachnoidea 0,0—20,0 3,0—7,8 0,5—11,71 0,7—1,5
Diplopoda 0,0 ¢,0—6,1 ¢,8—4,3 0,1—0,5
Geophilidae 0,0 0,0—3,0 1,6—9,7 1,0—-3,4
Lithobiidae . 0,0 0,0—3,0 9,1—11,6 | 3,6—6,2
Carabidae . 5,3—13,3 1,6—12,1 1,1—6,2 2,3—2,6
Staphylinidae . 6,7—10,5 1,6—26,8 | 3,9—14,0| 4,4-—-9,2
Elateridae 5,3—36,7 | 5,4—53,1 2,3—13,2 1,4—1,0
Curculionidae . 6,7—15,8 | 0,0--6,1 0,0—3,2 0,6—1,4
Cantharidae 0,0—5,5 6,1—9,4 1,4—22,6 1| 0,5—0,9
Diptera 13,3—26,3 | 6,1—42.9 1,7—23,9) 7,2—7.,9
Lepidoptera . 0,0—5, 0,0—1,8 0,0-3,0 0,7—1,3
Hemiptera 0,0 0,0 1,7—7,0 1,0—-3,3
Mollusca . .. 0,0 0,0 0,0—3,6 3,6—D5,5
Tpoduyeckas CTPYKTY-
pa, % . e e .
Canpoq)am 0,0 1,6—9,1 15,2—45,3 | 59,2—74,6
3oodaru . 50,0—60,0 | 69,1—85,5 | 39,5—65,2 | 17,2—27,8
duroparu . 40,0—46,4 | 10,9—59,4 | 6,4—26,4| 8,2—12,9
Joas B mNOACTHIKe, %
Lumbricidae — — 53,7—86,2 | 13,2—33,7
Elateridae 100 64,7—100 | 46,2—72,7 | 5,3—12,5
Bce rpynns . 100 66,1—72,7 | 48,4—77,9 | 14,7—32,3
Mertoauka

[louBenHO-300/I0THYECKHE HCCJIEJOBAHHS INPOBENEHHl B HIOHE —
uiose 1989—1991 rr. PaaMep npo6rl cocraBJsia 25XX25X20—30 cm
(1o ray6unsl BcrpewaemocTH). KosnyecTBo npo6 Ha OAHY NMpOGHYIO
njgomwanb — 10—20, pacnosnoxkenne cayuaiinoe. Kaxpag nmnpoba
Obla pasfesneHa Ha fABa CJOS — MOJCTHJKY H NOYBY; CJOH aHAJH-
3HPOBAJH OTJEJbHO. BHOODKY KHBOTHBEIX OCYLIECTBJISJIH BPYUHYIO
obwenpuHaTEiME Metozamu (I'maspos, 1987). Pas6op mpo6 mpo-
BOJHJIN HENOCPEJCTBEHHO Ha MecTe MJIH B Ja00PaTOPHBIX YCJOBH-

AX, KyJla NOYBCHHHIE MOHOJIHTBHI NMEPECHOCHJIH B INOJHITHJAEHOBBIX Ia-
KeTax.

PeayabtaThl

B Ta6a. 12 npexcraBieHsl nmapaMeTph OOHJIMS, BepTHKAJbHOTO
pacnpejeieHHsl, TAaKCOHOMHYECKON H TpPO(HUYECKOH CTPYKTYp Ha-
CeJIEHHS] MOYBeHHOH Me30(ayHH Ha Pa3sHOM YA aJeHHH OT HCTOYHHKA
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5 £ Puc. 19. Crpykrypa HacejeHus J1OXK-
A ~ ZleBuix yepBeil B GepesHskax (B) H eab-
26014502 %718 520552 Hukax (E) Ha pasHbx ypaneHHsix or
m | 3aBoJa.
Lugppe. eeepxy cToabUKOB — NJAOTHOCTbL Yep-
Belt, ska/m2: [ — Allolobophora diplotetra-
theca, 2 — Eisenia nordenskioldi, 3 — Apor~
rectodea roseus, 4 — Dendrobaena octaedra,
5 — A. tuberosa

]

B

]

Jom buda, %

Bbi6pocoB. Ha cambix OJH3KHX
K 3aBOAY mjouajggax (HO C elle
7L 4 COXPAHUBUIHMCSL JiecOM) oblias

G660 36 40 57 56 13 A A0 TMJIOTHOCTh HACEeNEeHHSI CHHXKeHa&
il Qi b o cpaBHeHHIO ¢ poHOM B 20—
YBarenue om ucrmoywuxa Imuccuy, km 50 pas. Ha yuacrxax ..C noJ-

HOCTBIO JerpaaupoBaHHON pacTu-
TEeJbHOCTbIO Da3HHUA B MNJOTHO-
CTH HaceJleHHsI ¢ ()OHOBBEIM YPOBHEM JOCTHraeT Tpex NopsakoB. Pes-
KHe H3MeHeHHs NMPOHCXOASIT B TAKCOHOMHUYECKOH CTPYKType Hacele-
Husl. [Ipexxae Bcero OHH KacalTCH AOKIEBHIX UepBeH H 3HXHUTPEHI:
HX HoJs1 ymesbliaercs ¢ 20—50 % xo mosHOro BHNAAEHHS H peru-
CTPHPYIOTCSl OHH JIMIIL HAYHHASA ¢ yAaneHuss 3—5 KM oT 3aBona. Ha
TaKOM K€ PacCTOSIHHH BNepBHE N0NafaloTCsl MOJIJIIOCKH H JABYNapHO-
HOTHe MHOTOHOXKH. XapakTepHas uepTa — yBeJHYeHHe Ha OJIN3KHX K
3aBOJly IJIOWIAJAKAX AOJH JHUHHOK HIeJKYyHOB ¢ 0,7—4 no 35—50 %.

Eme 6osee KOHTpAcTHH H3MeHeHHs B TpO(dHUeCKOH CTPYKType
Hacesennsi. Ha ¢oHOBBIX yuacTKax AOMHHHDYiOT campodaru (60—
70 % ot ofwel uucneHHocTH). IIpn npubJIHKEHHH K 3aBOAY HX
yuacTHe B HacCeJEHHH 33aKOHOMEPHO YMeHbLIaeTcsl A0 TOJHOIO BhNa-
Nenus. B naceleHHH AerpagHPOBAHHBIX YYacTKOB IIPUMEPHO OMIH-
HAaKOBO COOTHOIlIeHHe 300¢aroB u ¢urodaros.

[lpocaexuBaercs TeHIEHUHs [epeMellleHHs - MeJOGHOHTOB H3
NOYBH B NMOACTHJKY NPH NPHUOJHKEHHH K 3aBody. Tak, B NOJACTHJIKE
Ha (OHOBHIX yyacTkax cocpenoroueHo 10—30 % ot obuied uncieH-
HOCTH, HAa MJIOIIAJKAX BO3Jie 3aBOJA 3TOT NOKAa3aTeslb YBeJHYHBA-
ercsi 10 50—80 %. Eme 3aMerHee BO3pacTaer A0Jsl B MOACTHJKE:
JIOXKJEBLIX uepBel H JHYHHOK IIEeJKYHOB.

M3MeHeHHe YMCJIEHHOCTH OTAEJbHHIX BHJAOB IIPOCJEXKEHO MJIST
KOMIJIeKCa AOXIeBhIX uyepBeil. Bcero B pafioHe Hcc/eAOBaHHH 3a-
DErHCTPHPOBAHO BOCeMb BUNOB. JJOMHHAHTaMH SIBJAAIOTCH NOJCTH-
JAOYHHH «KpacHbli» uepBb Allolobophora diplotetratheca n nouBeH-
HBIH «cepbiii» uepBb Aporrectodea rosea, cy6nomuHanTamu —Eise--
nig nordenskioldi (perucTpHpyloTCsl Kak JHIVIOHJHBIE, TAK H MNOJH-
naouaurie dopmu) U Dendrobaena octaedra. Ilpoune BUAB TpeA-
cTaBJeHbl eIMHHYHBIMH HaxoikaMu. Ha ¢oHe pe3koro yMeHbLIEHHS
o6unus JIOMODHINA HeNb3sl OTMETHTb KAKHX-JIHOO 3aKOHOMEDHHIX.
H3MeHeHH# BHAOBOro cocrasa (puc. 19).

£
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O6cyxaeHue

[TosyueHHble pe3yJbTaThl B LEJOM COLJIACYIOTCH C KapTHHOH
TpaHcdopMalHH TOYBeHHOH OHOTHI, HabJawLaeMOH NPYrHMH aBTOpa-
MH BO3Jle aHAJOTHYHBIX HCTOYHHKOB BbIOPOCOB. 3arps3HeHHe IOY-
Bbl TSXKeJbIMH MeTaJJJaAMH B KOMILJIEKCe C CEePHHCTHIM aHTHIPHAOM
NPHBOJUT K KapJHHAJbHbBIM H3MeHeHHSM B HaceJeHHH. OCHOBHoOe
HanpaBJjeHHe H3MeHeHUH CBs3aHO C 3JMMHHAaUHed campodgarop (B
flepByl0 ouepelnb OJIH[OXeT), Pe3KHM YyMeHbLIeHHeM UYHCJEeHHOCTH
60/IbLIMHCTBA OCTaJbHBIX TPYMN, NepepacnpejeseHueM neJo0HOHTOB
M3 MOYBLI B NOJCTHJKY.

[TocenHee 06cTOATENBCTBO NPOTHBOPEUHT JAHHBIM psSja aBTO-
POB, OTMeuaBIIHX NpPOTHBOMOJONKHYIO cHTyauHuioo (Psa6uuuH u ap.,
1988; Bengtsson, Rundgren, 1982). 3rto, BeposiTHO, 06bscHSETCH
TeM, UTO B yKa3aHHBIX pafoTax aHaJH3HPOBAJHChb KpaTKOBpeMeH-
Hble 3(eKTh AeHCTBHA NOJJIIOTAHTOB B yCJOBHAX HATYPHBIX JKCIIe-
puMeHToB. B Halem cayuae AJHTeNbHOE 3arpsi3HeHHe NPHBOAHT K
‘TOMY, YTO NMOJACTHJKA CTaHOBHTCS GoJiee ONTHMAJbHBIM cybcTpaToM,
yeM noyesa. 1o 00YyCJOBJIEHO, CKOpee BCero, BOJAHO-(pPH3NUECKHMH
CBOHCTBAMH: KOHUEHTPAUHH TAXKeJbX MeTasJoB B MNOJCTHJIKe 3HA-
yuTeJbHO OoJibllle, yueM B MHHepaJbHBHIX TOPH3OHTaX (CM. pas-
Jen 7.3).

OO6ulas cxeMa H3MeHeHHH HaceJleHHs MOXeT ObITbh IpeAcTaBJeHa
B BH/E IIOCJEN0BATEJbHO CMEHSIOUIUXCA CcTaauii TpaHcPOpPMaAIHH.
Kaxznas n3 HEX BHAensieTcsl N0 KOMIJIEKCY IpH3HAKOB (ofuias
TUIOTHOCTb, CTPYKTYpa HaceJleHHsl, HHTEHCHBHOCTb JeCTPYKUHOHHBIX
TIpoLleccoB), ‘a Ha3BaHHE [aHO MO Mapkepy — HauboJsee «Opocalo-
iefics B rjaasay rpynne.

Cragun Tpancopmauuu chaenywoune. 1. JliomGpuuugHas — xa-
pakrtepH3yeT (OHOBOE COCTOSIHHe MNOYBEHHOH OHOTH: JOMHHHDPYIOT
JOXKJAeBble -uepBH  (IJIOTHOCTH HX 250—b50, kokoHoB — 200—
1000 sk3/M?), obuias mnJotHocTh Hacesaenus 1500—3000 sks/m2;
NOACTHJKA oueHb TOHKas1 (0,5—2,5 cm). 2. I'eMu-JiloMOpULUHAHAST —
XapaxrepHayer csaabyio cTeneHb TpaHc(opMauHH NOYBeHHOH OHO-
Thl: CYILIECTBEHHOE COKpallleHHe YHCJeHHOCTH JioMOpuuuj (nJort-
HOCTb uepBel 20—60 .5k3/M2); HEKOTOpOe yBelHYEHHE TOJUIHHBI
noactuiaku (3—4 cm). 3. Kpunro-moM6GpuuuaHas — xap akTepu3yeT
CYylleCTBeHHbIE H3MeHeHHS B (PYHKIUHMOHHDOBAHHH NOYBEHHOH OHOTHI:
JOXKJeBHe YepBH NpeAcTaBJeHbl eqUHHYHO (l—2 3K3/M?), B MaJbIX
BHIOpKaX MOTYT BoOOIlle He OOHApPYXKHUBATBHCS; CHJIbHO YBeJHYEHA
TOJILHHA NOACTHJAKH (R0 5—6 cM). 4. DaaTepHAHad — XapakKTepH-
3yeT pe3Koe INOAAaBJeHHe JEeCTPYKUHOHHHIX IMpOIEeCcCOB H CHJAbHYIO
cTenedb TpaHCcOpDMAUHH NOYBeHHOH Me3odayHH: JIOMODHUHAB
HOJIHOCTBIO OTCYTCTBYIOT, H3 THIIHYHO INOUYBEHHHIX 6eCnO3BOHOYHLIX
BCTpeYaloTCAd TOJbKO JHUHHKH LIEJKYHOB (HX JMOJA B HaceJeHHH
35—40 %); Goabluas yacth Hacedenus (60—80 %) cocpenortouena
B TOJCTOM cJoe NOACTHJAKH. 5. KpunTo-6HOTHUECKAas — XapakTepu-
3yeT KpaMHIOW JerpafauHuio NouBeHHOH OGHOTHI: B HACEJEHHH, IJIOT-
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HOCTb KOTODOTO oueHb Mana (15—20 3k3/M?), npeacraBJieHbl MOYTH:
HCKJIIOYHTEABHO TepHeTOOHOHTHl (2KYXKEJHIH, CTa(QHAHHB, MaYKH,
KOCTSIHKH); THIHYHO IIOYBEHHble (OPMBI JHOO NOJNHOCTBIO OTCYT-
CTBYIOT, JU6O COXPAHAIOTCA yV CaMBIX KOMJeH nepeBbeB HJH B Kyp-
THHAX MXAa; NOACTHJIKA H TYMYCHBIH TODH30HT NOYTH INOJHOCTHIO
CMBITHL. JlaHHBle CTAJHH MOTYT OBITb HHTEDPINPETHPOBAHBI KaK (Dasbl
TEXHOTEHHOH CYKLECCHH HaceseHHS.

HMelorcst passvuus B DeakUHH PAa3HBIX TPYNN HA 3arpsisHEHHE.
[Ipu 3ToM MOXKHO BHAEAHTb TPU THNA: 1) 06HJIHe yMeHbludeTcss N0
nonHo# asnuMuHauuH (Lumbricidae, Enchytraeidae, Diplopoda,
Mollusca, Geophilidae); 2) o6uamne yMmeHbliiaercs, HO MOJHOH 3JH-
muHauuu Het (Lithobiidae, Carabidae, Staphylinidae, Arachnida,
Diptera); 3) o6uine yMeHbllIaeTcsl He3HAYHTEJNbHO HJH JaXe BO3-
pacraer, 3a HCKJIIOYeHHeM Haubosee nerpaJHpPOBAHHBIX YUaCTKOB
(Elateridae, Curculionidae).

Pasnuyus peakuHii pasHBIX I'PDYNN Ha 3arps3HeHHe CBSI3aHLHL C
0COGEHHOCTSIMH UX OHOJIOTHH M 3Kosoruu. HamboJsee yyBCTBHTEJb-
HEIMH K 3arpsi3HEHHIO OKa3bIBAalOTCH JO0XJeBble YePBH M 3HXHUTpEH-
bl. [IpuynHamMu 3TOro MOryt GHITH BHICOKAsi NPOHHLLAEMOCTb MOKPO-
BOB JIJIsl TOKCHYHBIX COeAIHEHHH, AJUTEJbHOE BpeMs HHAHBHIY aJIbHO-
ro pa3BHTHS, NHTAHHE AENOHHPYIOUIHMH Ts2KeJsble MeTaJslJibl CpelaMu
(moyBa, MOACTHJIKA), YBeJHYEHHHIH MOTOK TOKCHKAHTOB B OPTraHH3M
H3-33 HH3KOH 3 dekTuBHOCTH ycBoeHHs nuiun (Ctpuranora, 1980).
OBa mnocnennne obcrositesqbeTBa — HaHOOJee BeposiTHAsi NPHYHHA
3JIMMHHAIUH B HMIIAKTHOH 30He ApPYTHX canpodaros.

Pa3nnuus B peakKUUH DPAa3HBIX TPYNIN XHIIHBEIX MHOTOHOXEK MO-
ryT OODBACHATBCH CJeAyOUIHM. JIHTOOGHHAB OOHTAIOT HAa MOBEPXHO-
CTH CyGCTPATOB HJH B BEPXHHX CJOSIX MOACTHJKH, NIO3TOMY OCHOB-
HOH NYThb NOCTYIJIEHHSI B HX OPraHH3M TOKCHKAHTOB— yepe3 TpO-
¢uyeckne uenu. [Ipu 3TOM OHH SABJAIOTCSA XHUIHHKAMH C HIHPOKHM
CIIEKTPOM KepTB, uTO 0OecrneyHBaeT HX IKOJOTHYECKYIO INJIacTHU-
HOCTh, KpoMe TOro, He/lb3s HCK/IOUHTb MX BO3MOXHO BBICOKYIO MH-
IPAallHOHHYID AKTHBHOCTb. EJHHHYHBIe HaXOJAKH JHTOOHHIL B HaH-
GoJiee JerpaHpOBAHHBIX MeCTOOOHTAHHAX MOTYT OBITb, BEPOATHO,
ob6ycaoBjedbl HMeHHO 3THM. Jlpyras rpymnna — reo@HJnapl — Tec-
Hee CBsi3aHa C MOYBOH: cpela MX OOHTAaHHS — MHHEpaJbHble TOpPH-~
3ouTH. Cle[0oBaTENbHO, HX MHTPAallHOHHAS aKTHBHOCTb CYLECTBEHHO
HHXKe, a CIeKTp xepTB 6ojee y30K. BuauMo, noaroMy B Haubojee
3arpsi3HeHHBIX MECTaX OHH He OOHapyXKeHH.

BeposiTHBl MHIpalUH TAKHX TPYNIN, KaK XKYXKeJNHIH, cTa(pHIH-
HBl M NayKH, B HMIAKTHYIO 30HY M3 [pHJEramllHX TEepPHTOPHH.
W rtonuueckH, H TpodHYeCKH OHM MeHee BCEro CBf3aHbl C MHHe-
paJbHBIMH FOPH30HTAaMH NOYBH. OGHTasl HA MOBEPXHOCTH H B BepX-
HHX CJOSIX TOACTHJKH, XHIIHHKH 3HAUHMTENbHO DACLIHPSIIOT CBOH
PallHOH 32 CYET XKepTB, MOMAJalolHX B NOYBY H3 APYTHX SIPYCOB.
OTHM MoxeT ObITb OOBSICHEHA HX BBICOKAH TOJIEPAHTHOCTL K 3a-
IpSI3HEHHUIO.

HanGosiee ycTOHUHBE K 3arpa3HEHHIO 3JaTepHAB. JIHYHHKH
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AEJKYHOB COXPAaHSIOTC B OCOOEHHO JerpagHpOBAHHBIX MECTOOOH-
‘TaHHAX (C NMOJHOCTBIO CMBITBIM BEPXHHM TOPH30HTOM MOuBHI). [IpH
3TOM OHH JIOKaJH3YIOTCH B MHKDONOHMKEHHSX C HAMBITOH NOACTHJI-
KOfi, y CTBOJIOB JepeBbeB, NOJ KypTHHaMH Mxa. MIX TosnepaHTHOCTDL
MoxeT ObITh CBSiI3aHA KaK ¢ MaJoH NMPOHHIIAEMOCTbIO NTOKPOBOB AJf
coJsiefl (M3-3a HaAJHYHUA SNMHKYTHKYJBl), TaK H C OCOOEHHOCTSMH TpO-
($UKH (MHTAaHHE <«OTXKATHIM» KJETOYHHIM COKOM, COAEepKaulHuM 3Ha-
YHTEJHHO MEHBIIE TSXKEJIBIX MEeTaJsJjoB, UYeM KJETOUHBIE CTEHKH).
Bo3moxHasgs NpHYHHA — HaJuyHe 3¢Q(EeKTHUBHOrO MEXaHH3Ma HHAakK-
THBAIlHH TSXKEJNbIX MeTaJsJioB, HalNpHMep, HX [eNOHHPOBaHHe B
KYTHKYJe€ H INepHOAMYeCKHe JIHHBKH. BospacTaHHe UHCJIEHHOCTH
ajaTepui Ha OJH3KHX K 3aBOAY YUacTKaX, CKOpDee BCEro, BHI3BAHO
fIOBBILIEHHOH NPHBJIEKATENbHOCTbIO GHOTONOB /151 CAMOK IIPH OTKJIaJ-
Xe Ad1 (Hu3-32 yBeJHUYeHHS OCBELeHHOCTH U TeMIlepaTyphbl NMOYBHI B
H3peXXeHHOM JPeBOCTOe).

Takum o6pa3oM, NpoMHILIJIeHHbIE BHIOPOCH NMPUBOAST K KapiH-
HaJbHBIM H3MEHEHHSM HaceJeHHS NOYBeHHOH Me3odayHH, H3 KO-
“TOPOrO TOJIHOCTBIO BBIMAAAIOT canpodar, a ApPyrHe Tpynnbl pe3ko
'YMEHBIIAIOT CBOK YHCJEHHOCTb. [lapaMeTphl 1eHOTHYECKOTO YPOBHSA
(oburasi mJIOTHOCTHL HaceseHHs, TpO(HUECKas CTPYKTypa) OKasblBa-
1orcs Gosiee HHMOPMATHBHEIMH, YEM MONYJSLHOHHHE NMOKA3aTeJH H
BHAOBOH coctaB. Herpanamusa HaceJeHHS HMeeT CJelCTBHEM Hapy-
1eHHe GHOJIOTHYECKOTO KPYTOBODOTA H CHHXKeHHe NOYBEHHOTO IJIO-
J0opoaus.

7.8. HACEJIEHHE BECIO3BOHOYHbIX TPABOCTOSA

Becno3sBoHOYHBEE-XOPTOOHOHTH — OIHH U3 HauGoJee OOHJIBHBIX
KOMIOHEHTOB KHBOTHOTO HAaceJIeHUS HaJ3eMHHIX SPYCOB, TecHee
JPYTHX CBA3AHHBIH € BHICLIEH DaCTUTEJbHOCTbIO. TeM CaMbIM OHH
NnpeJcTaBJAIT YAOOHBIA 00beKT OJi aHaJH3a AeHCTBHA MOJIIOTAH-
TOB HA CHCTEMY THIA «NaPa3HT — XO35HH>,

Bivguye npoMBIUJIEHHHX BHOpPOCOB Ha 6eCNO3BOHOYHBIX TPaBO-
cTOod OOBIYHO paccMmaTpuBaeTcsd B O06lleM KOHTEKCTe HHTEHCHBHO
paspabaTbiBaeMoll Npob6sieMhEl B3aWMOJEHCTBHA HAaCEKOMBHIX, IaTo-
reHOB H pacTeHHH. Yke K cepeiuHe 80-X rofoB OBIJIO H3BECTHO He-
CKOJIbKO coTeH nybsaukamuii Ha 3Ty TeMy (Kosuos, 1990; Hughes,
Laurence, 1984). Ho 6oJbIIHHCTBO H3 HHX Kacajoch JHOO JApeBec-
HOH pacTHTEeJbHOCTH, JHOO CeNbCKOX03SIHCTBEHHBIX KyabTyp. EcTect-
BeHHble TPaBOCTOM Yalle BCEro pacCMaTpUBAJIUCh MPH AaHaJH3e
AeHCTBHSA BHIGPOCOB AaBTOTPAHCIOPTA HA NMPHAOPOXKHEIE 3KOCHCTEMBI
(Byrosckuii, 1990). MHorounc/leHHHe HCcJeA0BaHHS, 0606UIeHHblE
B HecKOJbKHX o63opax (Hughes, Laurence, 1984; Manning, Keane,
1988; White, 1984), nokasajuu, yro rasoofpasHuie MOJJIIOTAHTH Bhl-
3bIBAIOT pa3JHyHble (PH3HOJIOTHYeCKHe H OHOXUMHYECKHe CABHTH Yy
pacreHHi: HapylialoT BOAHBIA 6asaHC TKaHeH, CTUMYJHPYIOT 006-
PasoBaHHe NEePBHYHBIX (CBOOOJHBIE AMHHOKHCJIOTH, O€JKH, Opra-
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HHYECKHEe KHCJIOTBI, peAYLHPYIOUIHe caxapa) H BTOPHUYHBIX ((DeHOJH,
H30(TaBOHOHJB) MeTabOoJIHTOB, H3MEHSIIOT CTPYKTYPY NOBEPXHOCTH
JIMCTOBBIX NJIACTHHOK, MOAHGMUIUHPYIOT TOPMOHAJIBHBIHA CTATYC H T. 1.
OrMeyeHHble H3MEHEHHs CYLIECTBEHHBIM O6pa30M CKa3bIBAIOTCH Ha
cynb6e HaceKOMbIX. B akcnepHMeHTa bHBIX paboTax MOKas3aHo, YTo
¢bymurauusi pacteHHH rasoo0pasHBIMH MNOJIJIIOTAHTAMH JeJaeT HX
6oJiee NpHBJEKAaTeJbHBIMH AJs ¢urodaros, yBeJHUYHBAET MJOJOBH-
TOCTb H CKOPOCTb pocTa Moc/eJHHX. Hanpumep, okypHBaHHe ropoxa
SOz 1 NO; noBBHICHJIO CKOPOCTb pOCTa TOPOXOBOH TJH Ha 6,5 u
8,4 % coorBerctBenHo {Dohmen et al., 1984). AHasoruunele sKce-
PHMEHTHl ¢ MEKCHKAaHCKHM (hacoJieBHIM XKYKOM BHISIBHJIH YyMeHbllle-
HHE CDOKOB pPAa3BHTHS, YBeJHYeHHe MAacChl JHYHHOUHBIX CTaaull H
naonoBuTocTH (B 1,8 pasa) npH OHTAaHHH OKypeHHHMH SO, Ju-
ctbsaMu con (Hughes et al., 1982). IIpu 3TOM mpsiMOro TOKCHYECKO-
ro JefACTBHS HAa HAaCEKOMBIX He OTMeuasochb. ¥CTaHOBJEHHOE CMelle-
HHe MONYJISIHOHHBIX TADAMETPOB MOXKET HMeThb NPSIMBIM CJIe/[CTBHEM
3HayHTeJbHOE YBeJHYeHHe IJIOTHOCTH JIOKAJbHBIX TIpPYNNHDPOBOK.
D10 moATBepxkKjaaeTcsl HAOJOJEHHSIMH B NPUPOJHHIX YycJOBHSX. Ha-
npuMep, NJOTHOCTb cocyuiux ¢urodarop Ha copro B 3,1—3,7 pasa
6oJiblile B MecTax, mojBepkeHHbX BhIOpocaM SO, u NO; (cpenHe-
CyTOUHBle KOHLeHTpauuu yseauueHol B 9.8 u 35,3 pasa coorBer-
ctBeHHo) (Rao et al, 1990). O6bluHO yBesnHueHa MJOTHOCTb T'pHI-
3YIIHX H coCyIHX (uTOo(hAaroB B TpaBOCTOSIX Bo3Je aBTogopor (bBy-
ToBcKHH, 1990; Port, 1981; Port, Thompson, 1980). Bo Bcex orme-
YeHHBIX pa6oTaXx OCHOBHBIM (AKTOPOM CTHMYJISILHH MPH3HAETCS yBe-
JIHYeHHe KOHLEHTpaluH BaxHeHulero Aas ¢HTOATOB 3JeMeHTa,
BCcerfa Haxojsuerocs B Aebulure,— asora (Npexae Bcero cBobon-
HbIX aMHHOKHCJIOT). 3T0 Hanbo/ee THIHYHAS DeaKLUHs PACTHTE]IbHO-
ro opraHuama Ha JwOue crpeccoshle BosfelictBus (White, 1984).

B to ke Bpems B psAne ciyyaeB OTMEYAIOTCS YBeJHUYEeHHE CMEPT-
HOCTH H CHHUXKEHHe NJOAOBUTOCTH ($HUTO(PAroB NpH MHTAHHU JUCTbS-
MH ¢ GOJBIIHM cojepxkaHHeM (TODHAOB, Cepbl H TAXKeJBIX MeTal-
JIOB, YTO BeJeT K CHHXXEHHIO YHCJEeHHOCTH B03Je HCTOUHUKOB BHI-
6pocoB (CenuxoBkun, 1987; Fuhrer, 1985). Heab3ss uckaouuts
TaKxXe NpsIMOe TOKCHYeCKOe JNefCcTBHe TMOJIJIIOTAHTOB HA HACEKOMBIX
(CenuxoBkun, 1987). Tak, onmucano yMmenbuieHue B 1,6 pasa miot-
HOCTH capaH4YoBHIX npu (pymurauun SO, crenHblx yyacTkoB (Lee-
tham et al., 1984). IlpuunHaMu 3TOro MOryT GBITH KaK YBeJHYEHHE
SMHUIPAlLMH C 3KCIepPUMEHTAJbHBIX MJIOIMAA0K, TaK H IOBBILIEHHAS
CMEPTHOCTb JIHYHHOK B Pe3yJbTaTe NMPSIMOr0 TOKCHYECKOTO AefcTBHS.
B 3T0li ke paboTe OTMEUEHO CHHXKEHHE MJIOTHOCTH TPHIICOB, JHCTO-
€l10B, NOJTOHOCHKOB H XKYyKesul npu AeHcTBUHH SO,.

Takum 06pa3oM, peakliHsl HACEKOMBIX BBIpaXKaeTcs ABYMS pas-
HOHANpPABJEHHbBIMH TNpPOLECCAMU — CTHUMYJSILHEH H INOJaBJeHHEM.
B KaxXI0M KOHKpPeTHOM CJyuae XapakTep H3MeHEHHsS UHCJIeHHOCTH
BO3Jle HCTOYHHKA BHIGPOCOB OIpejessieTCs] COOTHOLIEHHEM 3THX IBYX
cocraBasiominx. Ilostomy MoKeT HaOJIOAATbCA HECKOJbKO THIIOB
peakuui: yMeHblleHHe (yBeJHueHHe) OOHIHS BO3Je HCTOYHHKA,
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MaKCHMYM YHMCJIEHHOCTH NPH CpeJHEM 3arpsisHEHHH, OTCYTCTBHE H3-
meHeHu#t (Kosqos, 1990; Fuhrer, 1985; u np.).

HeiictBHe BHIGPOCOB NMPOMBILUIJIEHHBIX NPELNPUSITHH B LeJOM Ha
Hace/leHHe XOPTOOHOHTOB H3yueHO MeHee NoApoOHO. MokKHO ymo-
MAHYTb UHKJ HATYpHBIX pafoT, BbINOJHeHHHX B I'epmanuun (Bahr-
mann, 1989; Kohler, 1984; Miiller, 1985; Voigt, 1985). ¥cranos-
JIEHO, UTO NpH aefcTBHH PTOp-, HAaTpHH- H dochopcosepKalIUX BbI-
6pocoB 3aBoja ¢ocdaTHBHX YAOOpeHHH NPOUCXOAHUT CYLIECTBEH-
HBIi pOCT (puTOMACCH JYTOB (IIpH CHHXKEHHH (JopHCTHUeCKOro §0-
TaTCTBA 0 OJHOrO-ABYX BHAOB), CO3AAIOIIHX BHICOKYI0 GHOJOrHUe-
CKYI0 eMKOCTb JJs KOHCyMeHTOB. CJIe[ICTBHE 3TOTO — 3HAYUTEJBHOE
yBenuHueHHe yHcJeHHOCTH nukajnoBeix (Miiller, 1985) u pacruresn-
HOsAAHBIX KJonoB (Voigt, 1985) nmpH pe3skoM CHIKEHHH HX BHAO-
BOro forarctBa. B kauectBe NpHYHHBI, KDOMe YBeJIHYEHHS KOPMOBOH
06asbl, yKa3blBaeTCsl CHHXKE€HHe KOHKYDEHIHH C MeHee TOJIepaHTHBI-
mu BuaaMH. TakcoueHO3Bl HapyUIeHHOH TEPPHTOPDHHM XapaKTepH30-
BaJuChb OoJibllied CTaOHJIBHOCTBIO B IIPOCTPAHCTBE U BO BPEMEHH,
yto 06YyCJIOBJEHO BHIpABHHBAHHEM [eHCTBHS Pa3JIHUHLIX €CTeCTBeH-
HelX (akTOpoB TexHOTeHHOH Harpyskoi (Bahrmann, 1989). Cxoxn-
Hble H3MEHEHHsI 3aPETHCTPHPOBAHBI BOJU3H MeTaJJLypruyeckoro 3a-
Bona B [Toabure (Klimaszewski et al., 1980). B 1o xke Bpems capaH-
yoBbie CHHXKaJH 4YHCJeHHocTb Bo3ssae 3aBoia (Kohler, 1984).
JlaGopaTopHble 3KCIEpUMEHTHl [OKAa3aJH, YTO OCHOBHAS IPHUHHA
3TOoro — 06€3BOXKHBAKOIIEe U NOBpexjalollee NeHCTBHe NBIH Ha
AHUa NPSMOKPHIJIBIX, TOrJa KAK ee NMOelaHHe BLI3BIBAJIO YBeJHUEeHHE
TJIOJOBUTOCTH H CHHUXKEHHE CMEPTHOCTH.

MeToauka

Pa6oTbl mpoBejeHbl B cepefnHe uioast 1989 r. Ha Tpex NMpoOHBIX
nJaowansnx, pacnosoxeHHux B 0,3; 4 u 20 KM OT rpaHHLBl 3aBOJAA.
IIpo6uble nmiowmagu NpeiacTaBJaSiOT COGOH JieCHBlE OMYIIKH C JYro-
BOA pAaCTHTEJBLHOCTBIO PAa3HOTO (JIOPUCTHYECKOTO cocTaBa. Brimac
NMOJHOCTbIO OTCYyTCTBYeT. K KOHLY HI0Js Jyra BHKAUIHMBAIOTCH.

I1po6bl 6ecrno3BOHOYHBIX OTOOGpaHBl C NOMOUIbI0 MOJAH(HLHPO-
BaHHoro 6uoueHomerpa KoHakoBa — OHHCHMOBOH C IJIOIIAABIO OC-
wosanusa 0,25 M2 BBIGOPKY »KHBOTHBIX MPOH3BOAMJH BPYUHYIO H C
TIOMOLIbI0 3KCraycrepa, 6eclO3BOHOYHBIX-repneToOHOHTOB He Y4UH-
ThBaan. OJZHOBpeMeHHO B 3THX e Npobax H3MepsiH BO3YLIHO-
Ccyxyio Maccy pacrenuii no BuaaMm. Ot6op npo6 Ha Bcex mJouiagkax
npoBoAuau ¢ 12 go 17 4 npu cobalofeHHH CTAHAAPTH3ALHH TIOrOA-
HBIX ycia0BHHA. O6beM BrI60OpKH — 30 caydalHBIX Npo6 HA MJIOLLAAKY.

PesysbTaTh 1 00cyKaeHUe

[TpombilusieHHEle BEIOPOCH BHI3BAJH Pe3KOe H3MEHeHHe XapakTe-
pa JayroBoH pacturenbHocTH (puc. 20), Bo MHOTOM aHaJOTHUYHOE
TpaHcOpMAaLHH TPaBSHO-KYCTapHHYKOBOIO sipyca JecHBIX (uToLe-
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Puc. 20. Crpykrypa duromaccs ayro-
BOH pAacTHTEJbHOCTH Ha pasHHX yjla-
JIEHHAX OT 3aBoO/ja.

1 — 3naKu, 2 —npodyHe BHAbL. L{ugpet saep-
Xy cToa6ukog — o6lllee KoONHYECTBO BHIOB
ua npo6Hoit nJaowmwanH, 8 ckobxax — diopu-
36(8,43) CTHYeCKasi HaChIEHHOCTb (KOJHYeCTBO BH-

36(4.61

) nmos Ha 0,25 M?)

(1,53

2
[
]

Ns
|

Pumomacea, 2/m

>
|

HO30B (cM.pasfen’7.2). B 5,4 pa-
0= —= v 3a CHHXeHO ofllee KOJHYECTBO

7 4 2
Ylasenue om ucmounuka INucoUU, KM BHJOB TPaBOCTO4, €lle CHIbHEeE —

) 2 B 6,3 pasza— daopHcTHYecKas
HACHILEHHOCTb. B TpaBocToe HM-
MAaKTHOH 30HBl MOYTH NOJHOCTBIY
OTCYTCTBYeT pasHOTpaBbe. AGCOJIOTHO JAOMHHHPYIOT ABa BHJA 3Ja-
KoB: Agrostis tenuis u Deschampsia cespitosa. Ilpu stom o6uias
¢dutomacca yBenuueHa B 2,2 paza. JIyropas pacTHTeIbHOCTb Ha YAa-
JeHusix 4 v 20 kM pasjHyaeTcsi He3HAUHTeJbHO. TakuM 00pasoM,
coobuiecTBO OydepHOH 30HBI XapaKTepH3yeT CHTYAIHI0 BEpPOATHHIX
H3MeHeHHH Ha MNOMyJSUHOHHOM H OpPFaHH3MEHHOM YPOBHAX, HpH
COXpaHeHHH (JOPHCTHUECKOTO COCTABa, a MMIIAKTHOH — CHTYalUHIO
MOJIHOH CMeHB! BHJOB H KapJAHHAJbHOH TpaHCHOpPMALHH CTPYKTYpPHL
PacCTHTEJIbHOCTH.

Crosib cyniecTBeHHble H3MEHEHHSI PACTHTEJbHOCTH He MOIJIH HE
CKa3aTbCsl HA JKHBOTHOM HaceJeHHH XOpToOHOHTOB (Tabua. 13).
Ilpexne Bcero Heo6XOAMMO OTMETHTb yBesnuueHHe o0iiero oOHJanS
HacejeHus. IljgoTHocth ocobeit BOJH3H 3aBoga GoJbuie B 3,4, Ha
ynaneHnu 4 kM —B 2,4 pasa. CienoBaTesnbHO, peaklHs HacejJeHHS
XOPTOOHOHTOB Ha TEXHOTEHHOe 3arpAa3HeHHe OTHOCHTCS K NepBOMY
tuny (Kosnos, 1990), Korga MakCHMyM YHCJIEHHOCTH HabJI0faercs
BO3Jle HUCTOYHHKA BHIOPOCOB. 3aMeTHM, UTO YBeJHUEHHEe MJOTHOCTH
Habmnoxaercs yxe B O6ydepHOH 30He, rje CTPYKTypa pacTHTeJbHO-
CTH H3MeHeHa He3HauyuTesbHO. [ljOoTHOCTP BO3AylIHO-cyXOH O6HO-
MAacchl HECKOJIbKO YKJOHSEeTCSI OT 3TOH 3aKOHOMEPHOCTH — MAaKCH-
MaJibHEE 3HAUEeHHs 3aperHCTpUPOBaHBl HA yaajeHud 4 kM. OpHako
3TO pe3yJbTAaT NPHCYTCTBHA B mpofax Ha AAHHOM yYacTKe HeCKOJb-
KMX KPYINHBIX 0co0eH NMpSIMOKPBLIBIX, 3aMETHM, UTO JAJS yuera JaH-
HOH rpynmel MeroJ OHOLEHOMETPHYeCKHX Mpo0 C HCIOJb3yeMOH
HaMH IJOLIAJAbl0 OCHOBAHHA HE COBCEM AaJeKBATEH H MOXKeT IpH-
BOAHTb K HCKAaXX€HHI0O HCTHHHBIX BeJHUHH o6unausa. HckiaoueHne
NPSAMOKPBHIIEIX H3 pacuera IJIOTHOCTH OHOMAacCH HaceJieHHSl AaeT
3nauenus 95,7; 184,4 u 194,4 mr/m2 B 20; 4 u 0,3 KM COOTBETCTBEH-
HO, T. €. 3aKOHOMEpDHOCTb Ta JKe, UTO W NPH PacCMOTPEHHH MJOTHO-
cTH ocolefi.

TakcoHoMHuyecKas CTPyKTypa He OOHapyXHBaeT TAaKHX Cylie-~
CTBEHHBIX H3MeHeHHH, Kak obuiee o6uine. OcHOBY HacesjeHus (86—
89 %) Ha Bcex yyacTKaxX COCTaBJSIOT IHKAaAbl H KJOMH (mpexie
BCEro pacTUTeJbHOsA AHbIE U3 ceMelicTB Miridae u Pentatomidae, xam-
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Ta6anuua 13
MapaMerpn HaceleHRs GeCrO3BOHOYHBIX TPABOCTOA B Pa3HBIX 30HAX HArpy3ku

30Ha HarpyskH
Tlapametp
HMnakTHas BydepHas doHoBag

ITnotHocTh

ocobei, 3k3/M? . 298,54+ 23,8 211,1415,4 87,5+6.,7

6HoMacchi, Mr/M? . 211,7+19,8 368,8+47,4 111,6+ 15,5
Jlons Takcona, % .

Diptera - 8,6 5,3 4,4

Cicadinea . . . . 59,8 80,0 68,7

Hemiptera . 29,0 7,1 16,8

Hymenoptera 1,3 2,4 2,6

Coleoptera 0,2 0,4 4,0

Aranei . 0,5 1,8 1,8

Tettigonoidea . 0,1 0,9 0,5

Acridoidea 0,4 0,9 0,0

Lepidoptera . 0,1 0,2 0,5

Gastropoda . 0,0 0,0 0,5
Hoas tpoduueckon rpyn-

nel, %

thlaymue odurodarn 0,5 2,3 3,5

Cocymune ¢uTOdarn 87,8 86,4 79,3

Antodpuam . . . . 10,2 8,8 7,5

3oodaru . 1,6 2,3 9,9

Hble BHAH NpeAcTaBJeHB eAHHHUHO). Bce mpouHe Tpynmbl 3HayH-
TeJbHO yCTynamoT M. Ha ypoBHe TeHAEHUHH NPH NPHOJHIKEHHH K
HCTOUHHKY BBIOPOCOB NpPOCJEXKHBAETCA YMeHblIeHHe YuacTHs B Ha-
CeJIeHHH NayKOB, XEeCTKOKPBIJbIX, AJHHHOYCHX NPAMOKPBIJIBIX, MOJ-
mockoB. IIpn 3ToM JHUIb TOCJAENHAS TPYINa MNOJHOCTHIO 3JHMHHH-
pyeTcs Ha MMIAakTHOH TeppHTOpHH. Bo3sse 3aBoia yBeJNHUHBaeTcs
JI0J151 ABYKPBIJBIX.

. Tak ke KOHCepBAaTHBHA TpO(pHUECKAasA CTPYKTYpa, HO ee H3MeHe-
Husi Gosee onpefesneHHsl. Joas rpudyuux ¢urodparos u 300¢aros
NpH YBeJHYEHHH HArpy3KH yMeHbllIaercs, a cocymux ¢urodaro
aHTo¢uJI0B — yBennuuBaercsd. ComnocraBieHne aGCOMIOTHBIX IJIOT-
HocTell TPO(PHUECKHX TPYNN MO3BOJAET 3aKJIUHTh, UTO OTMEUeHHOe
yBeJHYeHHe o0m1iero o6UIHA NMPOHCXOAMUT 3a CUeT cocyliux ¢puroda-
TOB H aHTO(HJOB, TOTAA KAK YHCJEHHOCTb APYLHX TPYNN MeHseTcs
He3HAYHUTEJBbHO.

AHanH3 NpPOCTPAHCTBEHHOIO pa3MelleHHsI XOPTOGHOHTOB H €ro:
CBSI3H C XapaKTepOM pAaCTHTEJbHOCTH He BBHISIBHJ KaKHX-1H0O 3a-
KOHOMepHbhIX H3MeHeHH#A. Ha Bcex yuacTkax pasmelieHHe cJayuaid--
HOe; 3aBHCHMOCTb MeX Ay obunHeM 6eClO3BOHOUHBIX H (pHTOMAaccoh
B MacuitTabe npo6HOH MJAOIIALH OTCYTCTBYeT.

INpuunHbl HabJIOAAIOIMXCA H3MEHEHHH MNMOKAa He MOTYT OHITb
ONpelleIEeHHO Ha3BaHBI, MOCKOJbKY MBI He paclojiaraeM HeNoCpef-
cTBeHHOH HHpopmanHe#i 00 H3MEHEHHH XHMH3Ma pAacTHTEJbHBIX
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TKaHe#l. OCHOBHOH (akTop CTHMYJSIIMH YHCJIEHHOCTH ¢HTOGAroB,
BEPOSITHO,— YBeJHUeHHE HX KOPMOBOH 6asbl H yJyulleHHe ee Ka-
yectBa. [locsienHee MPOHCXOLHT 3a CUeT MOBBILIEHHS COIEPXKAHHSA
-A30THCTHIX COEJHHEHHH B JIUCTbSIX, HHAYUHPOBAHHOTO BHIGpOCAMH
(Hughes, Laurence, 1984; Manning, Keane, 1989; White, 1984;
H 1p.). Ilpy 3TOM pOCT YHCJIEHHOCTH XOPTOOHOHTOB NPOMOPIHOHA-
JieH YBeJHYEHHI0 (PHTOMAcCh, a «aaBjieHHe» (HTO(AroB HA pacCTH-
TeJBHOCTh OTHOCHTEJbHO HocTosiHHO: 0,47; 0,93 u 0,33 Mr cocyuiux
¢urodparoB Ha | r ¢uromacce B 0,3; 4 4 20 KM COOTBETCTBEHHO.
AunasoruyHo 3TOMY YyBennueHHe OOHJHs aHTOGUJIOB (Ipex/e Bce-
ro ABYKPBIJIBIX H NepeNoHYATOKPHLIBIX) MOXKET 3aBHCEeTh OT POCTA
TJIOIIaJH MOBEPXHOCTH pACTHUTENBHOrO sIpycad, CONPOBOXKIAOLLEro
poct ¢uroMaccel. OQHOH M3 TPHYHH YBeJHYEHHsT OOHJIHSA XOPTO-
‘OMOHTOB MOXeT OBITb TaKKe CHHXKEeHHe Ipecca XHUIHHKOB. B nM-
NaKTHOH 30He YMeHblIeHO TpodHuecKOe JaBjeHHe Ha ¢UTOdAaroB
KaK XHMIIHBIX 6ecrno3BoHouHBIX (kKJomnoB Reduviidae, maykoB, Kopo-
BOK, 3J1aTOTAA30K H Ap.), TAK H NO3BOHOYHBIX — IITHI[ H HACeKOMO-
sSAHBIX (cM. pasgeanl 7.10 u 7.11). OaHako MaJasi peryJasTopHas
POJIb XHIIHHKOB B eCTeCTBEHHBIX 3KOCHCTEMAaX BpS] JH MO3BOJSET
‘CUMTATb JAHHBIH (AaKTOpP BeAYyLIHM. ’

Passuyusi B peaklHH TPHI3YLUIHX H COCYLIHX (PHUTO(PArOB MOryT
OOBACHATECS XapakKTepoM MNOoTpeGJieHHs] PAaCTHUTEJNbHHX TKaHeH.
IlpsAMOKpBIIbIE HCNOJB3YIOT KJETOYHble CTEHKH, COJeplKallue 3Ha-
YyHTeJbHO O6OJbllle TSKeJABIX METAaJJI0B, YeM KJEeTOUHBIH COK, KO-
TOPEI COCTaBJsieT OCHOBY HNHTaHUs cocymux ¢urocdaros. Kpome
TOTO, IpH3ylide QUTOdard 3arJaThBalOT NBIJIEBHHBIE YaCTHIB (Ha
KOTOPBIX aAcopOHpPOBAHHL TsXKeJble MEeTaJJbl) C NMOBEPXHOCTH pac-
tednid. HemanoBaxubel pasanuyHss B GHOJIOTHH: NPSAMOKPHIJIEE OT-
KJ1aJbIBAIOT sfila B MOYBY, NMpeNCTABJSIOLIYI0 B HMIAKTHOH 30He
BBICOKOTOKCHYHBIH cy6cTpat. IMeHHO 3Ta mpuuMHA OOBSICHSIET HX
NOJIHOE HCUe3HOBeHHe BO3Je 3aBoJa (ochaTHIX yaoOpeHHH, OMUCaH-
Hoe B Jutepatype (Kohler, 1984). IlukanoBrle W pacTUTeNbHOS]-
Hble KJONbl HA HPOTSI)KEHHH BCEr0 XHM3HEHHOTO IHKJIA TECHO CBS-
3aHbl C PAaCTeHHSIMH, KOTODble HMEKT HeCcKOJbKo 6apbepoB, Iipe-
TATCTBYIOLIUX MNOCTYIJIEHHI0 B TKAaHH H3OBITOYHBIX KOJHYECTB TOK-
'CHKAHTOB. .

TakuM ofpa3oM, NpOMbILIJEHHHE BBIGPOCH Uepe3 H3MeHeHHe
PacTHTe/bHOCTH OKAa3biBAaIOT MOJIOXKHTEJbHOE IeHCTBHe Ha Gecros-
BOHOYHHIX-XOPTOGHOHTOB, IpexJe BCero CoCcymux ¢urodaros, 3Ha-
YHTeJbHO YBEJIMYHBAIOLWINX CBoe OOH/He B 30HAaX CHJbHOH H cpel-
‘HeH HarpyskKH.

7.9. COOBLULECTBA MYPABBLEB *

MypaBbH, B culy OOLIECTBEHHOr0 o6pa3a XH3HH, HOCTHTAIOT B
Ha3zeMHBbIX 3KOCHCTEMAaX 3HAaYHTEJbHBIX BeJHYHH NJIOTHOCTH H GHO-
Macchl, COH3MEPHMBIX C TAKOBBIMH NOXJAEBbIX uepBeH. 3TO OfHA U3

* Asrtop pasgena A. B. T'nnes.
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JIOMHHHPYIOUIHX TPYNN Gecrno3BOHOUHBIX NPAKTHYECKH BO BCeX GHO-
neHosax. Kak akTuBHBle XHIIHHKH MypaBbH BO MHOTOM OTpejessi-
10T 0GJIMK 3HTOMOQayHHl JEeCHBIX 3KOCHCTEM H YCIEUIHO MOAAB.ISIOT
BCIBIIKH MacCOBOTO pa3MHoXKeHHsi BpeauTteseil. [TouBooGpasyrouas
JesiTeJIbHOCTh MYpaBbeB BbIpa)KaeTcsi B CTPOUTENLCTBE THE3J H
HOCHT MHKpOO4YaroBH#i xapakrep. Ilpu pblThe XOJOB M CHE3NOBHIX
KaMep YJYyYHIAaIOTCs CTPYKTypa MHOYBH H ee as3pauus, HaBepX BHI-
HOCHTCS MaTepHaJ H3 TJy6okKux cjoeB (mo 10 M), u3MeHsieTcs
XHMH3M TIOYBBI BOKpYr rHe3i. B caMux rHe3jax B HECKOJbKO pas
BO3pacTaeT YHCJIEHHOCTb MHKPOQJOPH, YTO YCKOPSET pa3J/oxKeHHe
pacTutenbHbIX ocTaTkoB (3axapor, 1980; u ap.). HeMamnoBaxuas
poJib MypaBbeB B pAacCeJeHHH MHOTMX pAacTeHHH H Kak KopMma
NO3BOHOYHBIX XKHBOTHBIX.

MypaBbH pasHbHIX BHI0B, oOuTalOmHe COBMECTHO, 06pasyloT
coobl1ecTBa ¢ onpefeJeHHBIMH B3aHMOOTHOUIEHHSIMH, YETKOH Hepap-
XxHell © cBoeoGpa3HbIM pasaesneHHeM Tpyaa (3axapos, 1980). dak-
THYECKH COOOLIECTBO MYypaBbheB — 3TO CBoeoGpa3Hasi HaABHIOBast
CTPYKTypa, ocobas mnoacucreMa GHOLEHo3a, (GYHKLHOHHpYIOLAS
KaK elIHHOE 1IeJIoe.

CoobiecTBa MypaBbeB OOGBIYHO XapaKTEPH3YIOT KOJHYECTBOM
BUJIOB, NJIOTHOCTbIO U TPOCTPAHCTBEHHBIM pacnpefesieHHeM THe3[.
Oco6Goe BHHMaHHe TPAAHLHOHHO YAEJSIOT PBbIXKHM JIECHHIM MYpa-
BbAM (Formica s. str.) — o6IMraTHBEIM JOMHHAHTaM B COOOLLECTBe,
6o7ee ynoOHBIM AJS u3ydyeHHs, uYeM nouBooGurarouue BuAH. Co-
CTOSTHHE HX TMONYJSUHH H OTAEJbHHX ceMeH JIErKO OLEHHTb IO
dopMe u pasmepaM rHe3] (KymoJOB), pasMepaM TEDPHTOPHHE H pas-
BHTHIO AOPOXKHOH CeTH, aKTHBHOCTH pPaGOYHX Ha KylloJe H Tpomax,
06pa30BaHHI0 OTBOAKOB. [lOMOJHHTENBHBIMH TNapaMeTPaMH CJIyXKaT
CNEKTp pa3MepoB paboyux ocofell M 4acTOTa pPa3/JHYHBIX YPOICTB.

[IpoMbllIIeHHBle 3arpA3HEHHS] BJMSAIOT HAa MYpaBbeB B MeHbLUEH
CTENEeHH, YeM Ha APYrHX HACEKOMBIX. ITO 06YyCJOBJIEHO HX BBICOKOH
3KOJIOTHYECKOH NJAaCTHYHOCTBIO (onpegnesisieMoll, B YaCTHOCTH, BbI-
COKOpPa3BUTHIM MOBeJeHHEM), oOHTAHHEM B THe3lax (MJIOJOBHTHIE:
CaMKH-LapPHIB, HHKOTJa He NOSBJASCH HA NOBEPXHOCTH, 3aLIHLIEHBL
OT NpsMoro AeHCTBHSI TOKCHKAaHTOB TOJILEH rHe3Ja) H CIOCOGHO-
CTHIO aKTHBHO DEryJJHpPOBaTh NapaMeTpbl BHYTPH- H OTYacTH BHe-
rHe3foBo# cpennl (Petal, 1980).

BoJsblIMHCTBO HecenoBaTes el OTMEYalOT yMeHbLIEHHE YHCJEH-
HOCTH H H3MeHeHHEe NPOCTPAHCTBEHHOH CTPYKTYpPHl NMONYJSLHH MY-
paBbeB NpPH TEXHOTEHHBIX 3arpsidHeHusx. OQHako B psje cJayyaes
H3MEHEeHHsT OTCYTCTBYIOT, PETHCTPHPYETCS POCT YHCJIEHHOCTH MY-
paBbeB NpH JAeHCTBHM cepHucToro aHruapuaa (Koanos, 1990).
Hi3MeHeHHsT MOryT 3aTPOHYTb H CTPYKTYpPY cooO6llecTBa B LeJIOM.
[Tlo nanneiM B. B. Baunosa (19876), B 30He BHOpPOCOB OTMeya-
I0TCS YBeJHYeHHe BHIOBOTO pasHooOpa3us M O4Jpllasi BHIpaBHEH-
HOCTh MO OGHJIHIO, YTO CBSI3aHO ¢ YrHereHHeM (DOHOBHIX BHIOB H
BCEJIEHHEM Ha OCBOGOAMBLIMECS Y4aCTKH HOBHIX. J[leTa/bHble Hc-
CJIeIOBaHUSl TOMYJSUUA PBIXKUX JeCHHX MYpaBbeB I0Ka3aJjH, 4TO
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B 3arpsi3HeHHBIX pafioOHaX YMeHBHIAIOTCS CPeAHHe pa3Mepbl THesf
(KataeB u ap., 1983), npoucxoaut ObicTpasi Aerpajauusi KOMI-
JIEKCOB MypaBeHHHKOB, MHOTHE THe3/a NepexonsiT B foJiee HU3KHE
pasMepHble KJacchl, BO3pacTaeT 4YHCJO NOKHHYThiX rHe3n (deM-
yenko, 1991), yMeHbuiaercss Macca tesa pabounx ocobedi (BJuHOB,
1987a). BeposiTHee Bcero, NpOMBbIlIJIEHHBle BHGPOCH BJHSIOT Ha
MypaBbeB He NpPsIMO, a B GOJbHIEH CTEeNeHH KOCBEHHO, BHI3BIBas je-
rpajauuio MecT HX OOHTaHHS.

Meroauka

Pa6ortel npoBefeHBl B HioJe — aBrycre 1992 r. Ha NOCTOSIHHBIX
NpOoGHBIX MJOLIAJAX H TNPHJEralUHUX K HHM yuacTkax. HM3ayuenue
PHIXKHX JIeCHHIX MypaBbeB (moiapoa Formica s. str.) TpoBOAMJH
MapHIpyTHbIM MeTOAOM —rHe3Jla yYHTHIBaJH Ha TpaHCEKTax [JH-
Hoit 200 M u mmpuHO# 10—20 M (no ABe — mATH Ha KaxXJAOM HC-
cJef0BaHHOM ydacTke). OLEHKY IJIOTHOCTH THe3J NOYBOOOHTAIO-
LHX MYpaBbeB NPOBOJUJM Ha mJouiafkax pasMepoM 10X10 M (mo
OLHOK — IBe Ha KaxkaoM ydactke). [HonosHHTEIbHO NpPOBeAEHH!
¢ayHucTHyeckde cOopbl 6e3 omnpelelieHHS INJOTHOCTH IOCeJeHHH.

Pe3yabTaThl H 00CyXKAeHHe

YyeT NJOTHOCTH HaceJeHHss MypaBbeB (tabua. 14) mnossoJgser
OTMETHTb 60JbIIOE CXOACTBO COOOIIECTB aHAJH3HPYEMBIX YYacCTKOB,
HO HMEIOTCSI M OfipefleIeHHble H3MEHEHHs B HACEJEHUH IIPH YBeJH-
YeHHH 3arpsi3HeHUSA.

OcHoBHO#I 064K coobuiects onpeneasitotr F. lugubris, F. fusca,
C. herculeanus, M. ruginodis. TIJOTHOCTb TOCeNeHHH KaK KyHOJO-
06pa3yoIlHX, TAK H NOYBOOGHUTAIOUUX BHAOB NPHMEDPHO OJHHAKO-
Ba, 3a HCKJOYeHHeM OydepHOH 30HH H y4yacTKa HelNoCpelCTBEHHO
.y 3aBojga. Ha TeppHTOpHsX, NOABEDXKEHHBIX AEHCTBHIO 3arpssHe-
Hus, yMeHbuiaercss poas F. lugubris, nossasworca F. aquilonia (Ha
yuacTkax Gepe3oBO-OCHHOBOH mopocau), F. polyctena, F. pratensis
(o6a BHOa cBeTO/IOGHBBIE, BCTPEUYEHB Ha pa3pexeHHBIX MeECTax).
Bospacraer poas F. fusca, nosiBiasieTcst (uaH cTaHOBHTCS GoJiee 3a-
MeTHBIM) CBSI3aHHbBI# ¢ HHM BHJ — «paGoBJjafeneu» F. sanguinea.
O6unapyxupaerca M. scabrinodis, a M. ruginodis yMmeHnbl1aeT yuc-
JIEHHOCTb,

B uMnakTHO#i 30He yBeJHUYHBaeTCss BHI0BOe pa3HooOpasue 3a
‘CYeT YMeHblIeHHsI JOJH (POHOBHIX BHJOB H BCeJIEHHsI HOBBLIX, 4YTO
corjiacyeTcst ¢ AaHHbIMH Apyrux aprtopoB (bBuaunos, 19876). Ilpu
3TOM 06L1asi NJIOTHOCTh NOCEJEeHHH MypaBbeB COXDAaHSETCs [pHMep-
HO Ha OfHOM ypoBHe. TakiKe HeH3MeHHOH oOCTaeTci H CTPYKTypa
COOBLIECTBA — MNPUCYTCTBYIOT BH/BI-IOMHHAHTH (pBI?KHE JeCHbIe
mypasbu), cy6aomuHante (F. fusca), undmoentst (Myrmica,
Lasius).

Y4acToK B HeNoCcpeACTBeHHOHi 6JH30CTH OT 3aBoAa (TEeXHOreH-
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Ta 6n_uua 14
Mapamerpbt HaceJeHUss MYpaBbeB B Pa3HbIX 30HAX HATPY3KH ’

30Ha Harpy3KE H yjajeHHe, KM
HMnakTHas
Tlapamerp Bydepnas doHoBas
o 1 2 (6) (30)
O6uiee KOJIHUECTBO BHAOB 5 9 8 4 6
ITnoTHOCTD, THe3A/ra
KynoJoobpasyrowue 0,0 13,3 18,4 12,5 15,0
IToyBooGuTaouue 1400 1600 1300 500 1100
Hons Buaa, Y
Kynoaoo6pasyiowne
Formica agquilonia . -— — 9,2 100,0 —
F. lugubris . — 50,4 63,6 — 66,7
F. polyctena — 24.8 — — —_
F. pratensis . — 21,8 — —
F. rufa - — 27,2 —_ 33,3
ITouBoo6uTamoiue
Formica fusca . -+ 18,8 23,1 20,0 9,1
F. sanguinea . — -+ -+ — —
Camponotus hercu-
leanus . ~+ ~+ ~+ + +
Lasius flavus . + — — — —
L. niger . . . . . 100,0 25,0 — — —_—
Myrmica ruginodis . + 37,4 69,2 80,0 90,9
M. scabrinodis — 18,8 7,7 —_ —

IllppuMedaHHe «+» o03HagaeT, YTO MNJOTHOCTb MNOCEJeHHMA HAHHOTO BHAa He YyCTa-
HOBJIEHa, «—» — BHJ He OGHapyXeH.

Hasi <IYCTHIHSI») pE€3KO OTJIHYaeTcss MO0 OGJHKY MHpMeKOodayHBHL.
34ech OTCYTCTBYIOT phIXKHE JIeCHblE MypaBbH H dopMmupyercss dak-
THYECKH OJHOBHAOBOE COOOLIECTBO ¢ abCOJIOTHBIM MNpeobJajaHueM
L. niger. JlaHHHH BHA O4YeHb NJACTHYEH, CINOCOGEH, HaNpHMep,
KHTb B ropoie (B TpelmlHHAx acdanpbTa) H APYTHX NMECCHMaJbHBIX
YCJIOBHSX.

BeposiTHee Bcero, perdcTHpyeMble H3MEHEHHSI HE CBsI3aHBl C
NpAMBIM JeHCTBHEM 3arpsisHeHHs. BO6Juu3u 3aBoja 3HAYHTEJNBHO
foJbllle TNpoceK, MOJsSH, 3apacTamlluxXx BLIPY6OK, Jecomocauok,
MeHbllle IJIOTHOCTb [PEBOCTOSl, COMKHYTOCTh KDOH, CHJbHee OTIAaJ
JepeBneB. Bce 370 gesaetT MecTooGHTaHHS pa3HoofpasHee M 6.Jaro-
NPUATCTBYET BCEJEHHIO HOBBIX BHAOB. IIpH 3TOM H OTJAe/bHBIE BHAHL, H
cOoOo61IeCTBO B LEJOM [JeMOHCTPHPYIOT BBICOKYIO YCTOHYHBOCTb K
JLeACTBHIO 3arps3HeHHs .

7.10. HACEJIEHHE NTHIL *

XoTs1 moJisT NTHIL B Ha3eMHOH 300Macce He3HayHTeJsbHa, 6.aro-
Japs HHTeHCHBHOMY O6MeHy BellecTB ¥ 60JbLIOMY KOJHYECTBY IIO-
Tpe6/1aeMOro KopMa, BBICOKOH MOABHXKHOCTH H CIIOCOOHOCTH KOH-

* Astopnl pasmena E. A, Beabckufi, A. T. JIsxos n . A. Toaenn.

13 3akas 509 193



LUEHTDHPOBATbCA B MECTax C BBICOKOH TJOTHOCTBIO CBOHX XEPTB
OHH MOTYT peryJHpOBaTb YHCJEHHOCTb GECNO3BOHOYHBIX H MEJKHX
muekonutawomux (Muosemues, 1978). BaxHo yyacTHe nTHU B pac-
NpPOCTPAHEHUH CeMsiH pacTreHudl. BoponsaBarouine, 0OKoOJOBOIHBIE,
KypHHHle H [ADyrHe TpDYIONbl COCTAaBJSIOT BO MHOTHX perdoHax
OCHOBHY10 6a3y JIOOHUTEJbCKOH H INPOMBICJOBOH OXOTHI.

Mcnonb3oBanHe MTHL B MOHHTODHHIE COCTOSIHHSI OKpyKaloulei
cpein HMeeT AaBHHe Tpajauuuu. s OUEHKH BO3IeHCTBHA aHTPO-
NOreHHbIX (aKTOPOB HCMOJB3YIOT NOKa3aTeJH PasHbIX CTPYKTYPHO-
$YHKUHOHAJbHbIX YpOBHeH (DHoMHAHKauusi 3arpsisHeHHuii..., 1988).
MHorue u3 HUX Hecneuu(HUYHBI K Pa3JHYHBIM CTPECCOpaM H MNpej-
CTaBJSIOT coGofi OTBETH HE TOJBKO Ha NpPsIMOE, HO H HAa ONOCPENo-
BaHHOe BO3/AeHCTBHe. JIHIIbL B CJyYasix ¢ OCTPOTOKCHUHBIMH MO.JIO-
TAaHTAMH (HEKOTOpble TsXeJble MeTanaJbl) YJ1aeTcs YCTAHOBHThH
NPHYHHHO-CJEACTBEHHYIO cBA3b (Jensen et al., 1972).

B 6HOMHAHKAUHOHHBIX pa6oTax Ha YpOBHe COO6LIECTBA HCMOJIb-
3YIOT TOKasaTeJ# BHAOBOro 6oratcTtBa, oO6uiefi 4HCJAEHHOCTH
H CcTpyKtypnl Hacedenus (Ilenes, 1987; Flousek, 1989; Heyer,
1989). Ha mnonynasiuMOHHOM YpOBHe HH(OPMATHBHBI HHCJEHHOCTh
nonyasuuit (Walcott, 1987), nnoTHOCTb rHe30BaHHsI, COOTHOILIEHHE
BO3PacTHHIX TPyHIN pa3MHOXKAWIHXCSI ocobell, CMepTHOCTb NTHL 3a
XoJoAHbIE nepuoa roaa (Berressem et al, 1983), nmoas BrophX
kn1anok (Kuucrayrac, 1983). K uucay mnokasaTeneil, Ba)KHbIX AJS
OLleHKH CTAaGHJILHOCTH NMONYJSLHH, OTHOCSATCS pPenpoAyKTHBHbIE. DTO
NJ0JOBHTOCTb (KOJHYECTBO SIMI B KJAaJKe), KOJHYECTBO BHIJIYINHB-
IIHXCS MTEHIOB, BeJHYHHA BHIBOJAKA, a B KOHEYHOM HTOre — ycCnell-
HOCTb THe3J0BaHHs1 H UYHCJO cJeTKoB Ha rHesfo (Kuucrayrac,
1982, 1983; Berressem et al.,, 1983, Custer et al., 1986; Temple,
1988). Mx BaxkHocTb 006YycCJOBJIeHa TEeCHOH 3aBHCHMOCTBIO TeHepa-
TUBHOH (YHKLHH OT $HAKTOPOB CpeAbl H 0COOOH YsI3BUMOCTHIO paH-
HHX 3TanoB OHToreHe3a. Ha opraHH3MeHHOM YpOBHe HAJSI OLIEHKH
AHTPOIOreHHBIX BO3JAEHCTBUH HCMOJBL3YIOT pasMepbl, IapaMeTphl
¢$hOpMBbl U OKpPACKH SIHI, @ TaKXe H3MEHUHMBOCTb 3THX NOKasaTesel
(Knucrayrac, 1982, 1983; Benrepos, 1991), nuHaMHKYy pocTa H
Maccy INTEeHILOB HaKaHyHe Bblieta M3 rHesja (Berressem et al.,
1983; Grue et al., 1984; Custer et al.,, 1986), noBeaeHyeckue peak-
uun (Burger et al, 1985). Lns BuisaBieHus a¢dekToB Ha cybopra-
HU3MEHHBIX YPOBHSX HCCJAEAYIOT ToauiuHy ckopaynel (Drent et al,
1989), cooTHouweHHe ¢(JIIOOPOUUTOB, PETHKYJOLUHTOB H 3PHTPOLHUTOB
¢ 6a3zoduabHOl 3epHHCTOCTBIO B mepHdepHueckoii kpoBu (Lumeji,
1985), reMaTOKpUT, KOHUEHTpauHuw remorgobuHa B KpoBu (Custer
et al, 1986), akTHBHOCTb B MJa3Me KPOBH Jerujpatasbl HeJbTa-
AMHHOJIEBYJHHOBOK KHcJaoTH (Grue et al., 1984; Scheuhammer,
1989), acnapraraMuHOTpaHchepasbl, XOJHHICTEpa3bl, aJaHHHAMH-
HoTpaHcdepasbl H cOepXKaHHE MOUYEBOH KHCJOTH B IJasMe
(Custer et al., 1986), cBOGOAHBIT IPUTPOUUTHHIH NMPOTONOPGHUPHH
H IHHK-MPOTONOPGHPHH B BEHO3HOH KPOBH, aMHHOJIEBYJHHOBHiE
KUcable Bhieslenuss B Moue (Lumeji, 1985) u ap.

194



IlepeuncieHHble MokasaTean 06Ja4alOT Pa3HOH LUEHHOCTBIO AJs
3KoJIorHueckoro HopmHpoBaHHsa. Ha ypoBHe coofuiecTB TpyaHo
YCTAHOBUTb OOBEKTHBHYIO HOPMY, OTKJOHEHHE OT KOTOPOH OblI0
66l HempueMJeMo. B KauectBe mnepBoro mnpuGJIHXKEHHS 3a TOUKY
OTCYETa MOXHO MPHHATHL coobliecTBa GoHOBBIX TeppuTopHi. [lomy-
JSUHOHHBle (YCNELIHOCTh THe3JA0BaHHs) M OpraHM3MeHHBe NOKa3sa-
Tead (pa3Mephl SiHll, NMTEHIIOB) MO3BOJSIIOT ONPEAeJHTh AOCTATOYHO
06 bEeKTHBHBI [OPOT, 32 KOTOPHIM Hab6JofaeTcsi siBHAsi MaTOJOrHA:
HccieayeMass TPYNIHPOBKa IMTHL He BOCIPOH3BOAHT cebsi Jubo
SHepreTHYeCKHe pecypchl SIHLL M CJETKOB He obecrneyHBaloT Heo6-
XOJIUMYIO KH3HeCcnoCOOHOCTb BBHIJYIISIOUIUXCS NTEHLUOB H MOJOIBIX
ntul. K coxkaseHu1o, CBeJleHHs1 O TaKHX IIOPOTax OTPBHIBOUYHHL

A¢ddekTs BO3AeHCTBHS DPa3HHIX MNOJMJIIOTAHTOB Ha NTHL B MpH-
POLHBIX YCJIOBHSIX M3Yy4YeHBl HepaBHOMepHo. Dousblue Bcero aaHHBIX
{10 XJIODOPraHHYECKHM COeJHHEHHSIM, PeakLHH Ke Ha TsxeJble Me-
TaJJbl H ABYOKHCb CEDBl HCCJEJOBaHBl HEAOCTATOYHO. ¥ CTAHOB.IEHO,
4YTO NPOMBIIIJIEHHBlE BBIGPOCH BO3AEHCTBYIOT Ha HaceJseHHe NMTHL B
OCHOBHOM Yepe3 H3MeHeHHE€ PaCTHTEJbHOCTH, YCJOBHil rHe3J0oBaHHS
H KOpMoJaoObIBaHHS. B OKDecTHOCTSIX NpPOMBIILJIEHHBIX MpeAnpHs-
THH H B ropoje C BbICOKHM YDOBHEM 3arps3HeHHS TAXeJbIMH Me-
TaJJlaMH OTMeueHO YMeHblleHHe BHAOBOro 60raTCTBa H UHC/EHHO-
CTH NTHL A0 8 pa3 no CpaBHEHHIO ¢ ¢OHOBOH TeppHTOpHEH
(Berressem et al., 1983; Ileues, 1987; Flousek, 1989; Heyer,
1989). B ycsoBHAX 3arpsisHeHHsI cCpeAbl TSXKeJbIMH MeTa/saMH
(ropoackas uepta) HabJ104aJ0Ch BHITeCHEHHE OAHOJETHHX CaMLOB
60/bIIOH CHHHIBL H J1a30p€BKH MHOTOJIETHHMH H CHHXXEHHe CMepT-
HocTu nocieanux (Berressem et al., 1983). PenpoaykTHBHEIE MOKa-
3aTeJH IAYNJOTHE3AHHKOB (BeJHYHHA KJAaJKH, YCMELIHOCTb BBIIYII-
JIeHHsl, BeJIHYMHA BBIBOJKAa H Macca MTEHLUOB nepej, BHJIETOM), Kak
NpaBHJO, CHHXATCS B 30Hax 3arps3Henusi (Kuucrayrac, 1982,
1983; Berressem et al., 1983). B 1o xe BpeMsi He o6HapyXeHO
3aBHCHMOCTH 3THX I[OKa3aTesell OT KOHUEeHTpalLWH CBHHLA B IHILE
1 OpraHax AepeBeHCKHX JacTtouek, coOOMpaBUIMX KOPM BOJH3H aBTO-
dopor B CIHA (Grue et al.,, 1984). PasaMepnl siuil 60sb1I0# CHHHULBI
B ['epMaHuu GblNM MHHHMaJbHBL B ycJaoBHsiX ropoaa (Hamann et al,,
1989). B okpecTHOCTSIX 3aBoAa MHHepaJibHBIX YAOO6pEHHH YMeHb-
LleHHe CPeJHHX pa3MepoB SIHL GOJbLIOH CHHHULBI 3aperHCTPHPOBAHO
Juup B 6ydepHolt 30He, XOTH Ha HMINAKTHOH TEpPHTOPHH OTMeua-
Jock Gosbiioe Ko/npuecTBO oueHb Meaxkux s (Kwnucrayrac,
1983). Kucnaele ocaakd, o6ycloBJeHHble BBIGpOCAMH [ABYOKHCH
cepbl, MPHBOASAT K YBeJHUYEHHIO BHIHOCA KaJblUHS M3 3KOCHCTEM H B
pe3y/ibTaTe — K HCTOHYEHHIO CKOPJAYNH y OCeAJIbIX AYNJOrHe3aHH-
koB (Kuucrayrac, 1983; Drent et al., 1989). PeayavratoM atoro
MOXeT OBITb MOBBILIEHHBIH OTXOHA fML Ha CTaJHH HHKYyO6allHH.

Metoauka

Peakuuio Hace/JieHHs JeCHBIX NTHL Ha TeXHOTeHHYIO Harpysky
udyuasd B 1989—1992 rr. HMccaegoBaHHe CTPYKTypH THE3L0BOTO

13* 195



HaceJeHHs H OGMJHMA NTHL NPOBOAHJH METOLOM MapUIPYTHHIX yue-
TOB Mo obuenpuHaThiM Metogukam (Paskun, 1967). O6mas npo-
THMEHHOCTb MaplIpyToB coctaBusaa B 1991 r. 355, B 1992 —
38,2 kM. B mMnakTHOH 30He ydyeThl NPOBOAHJHM Ha ABYX Y4acTKax:
B 1,b u 2,5 KM oT 3aBoja, B 6ydepHoii —B 4 u 7,5 KM, Ha (oHo-
BOH TeppuTOopHH — B 20 KM. JlJig KaxKAOro BHAA ONpeJe/siiH MOoJ-
HOe paccTOsIHHe CJBIIIHMOCTH TI€HHs B YTPEHHHe uach. Pacuer
OONJIHA TITHIL NPOBOAHJH Mo QopMyse, npeatoxennoin P. A. Hay-
MOBBIM (1965). Y4uTBIBaJH TOJbKO OGBIYHBIE BHAB. Y4eT peaKHX
BHJOB Ha KODOTKHX MapuUIpyTax He JaeT [JOCTOBEPHBIX pe3yJbTa-
TOB, [I0O3TOMY OTMeuaJiH JHUIb HX HAJHYHE HJH OTCYTCTBHE.

Jnsi M3ydyeHHsT PenpoJyKTUBHBIX MapaMeTpOB AYMJIOTHe3AHHKOB
6bl1H  BBIBeLIEHBl HCKYCCTBEHHble THE3[0Bbs B- HMMakTHOH (1—
2,5 kM otT 3aBoga), 6ydepHoit (4—4,5 kM) u doHoBol (20 kM)
3oHax. KoHTpoJbHas miowmwagka [Js KYCTAPHHKOBBIX BHAOB HAaXo-
aunaach B 14 kM ot 3aBoja. IlpH MHOTOKpPaTHBIX MOCEIEHHSIX THe3M
6osabwoi cunuubl (Parus major), mockoBku (Parus ater), myxo-
JoBKH-nectpywku (Ficedula hypoleuca) u ueuesnuwt (Carpodacus
erythrinus) oTMeuanud pasMep KJAaAKH © KOJHYECTBO MTEHLOB.
Y 60MblIOH CHHHUB YYHTBIBAJH TOJbKO MEpPBble KJIAAKH. YcIell-
HOCTb HHKYGAaUuHH ONpelessiii KaK AOJIO BBIIYMHBLIHXCS ITEHIOB
OT KOJIHYeCTBa SIHL B KJaJAKe, YCMNEUIHOCTb BBIKAPMJIHBaHHS — KakK
JOJI0 CVIETKOB OT KOJIMYECTBA BBIJIYIMHBLIHXCS IITEHIOB, YCIEUIHOCTb
THe3l0BAaHHSl — KaK [OJII0 CJETKOB OT YHCJA SIHI B KJaajake AJs
BCeX HayaThX KJaJoK Ji060# panbHefiulell cyab6Hl.

Knagkn dortorpadupoBasu ¢ mOCJHenyIOLHM OlNpeleseHHeM
pasMepoB siML MO HeraTHBaM C IMOMOIUBI amnmapara AJas YTeHHs
MUKpOdHII ¢ ToyHOCTbIO +0,05 mMM. O6beM SHL BBIYUCAAIH MO
dopmyse 0,51 XLXD? (Maun, 1988), rae L — pauna, D — nua-
Metp. Ha HenpokmoHyBIIHXCA ffllax 6OJbIIOA CHHHLBI H fHLIAX U3
6pOLIEHHBIX KJIaJOK HM3MepSiIH TOJIIHHY CKODJYMNH Ha TYNOM IO-
Jloce MHKPOMETPOM ¢ TOUHOCTBIO *2,5 MxM. HakaHyHe Bbliera H3
rHe3fla (Bo BTOpOil MOJIOBHHE [Hs) INTEHUOB B3BEUIMBAJH Ha Ya-
nieyHbix Becax ¢ TouHocThio =0,05 r. IlreHuos ob6pabaTeiBaju B
BO3pAacCTe: MYXOJOBKY-MecTpywky — 14 cyT, MoOCKOBKY — 15 cyr,
6oabluy0 cHHHUY — 16 cyT. Tak Kak Macca NTEHUOB B 3HAUYHTEJb-
HOMl CTENeHH 3aBHCHT OT pasMepa BBIBOAKA, AN CPaBHEHHS IO
3oHaM Opagu GoJblliHe BBIBOAKH (y 60JblIOH CHHHIB 8—I11 nTeH-
LLOB B rHe3le, MOCKOBKH 5—10, MYXOJOBKH-NEeCTPYLIKH — 4—7).
HaspaHusi BHAOB NTHL H TMOPSAAOK HX NepeuucieHuss (ta6a. 15)
naub no A. Y. MBanosy (1976).

Pe3ayabTaThbl

B paiione pa6otr otmeueHo 103 BHAa NTHL, H3 HHX AEBATb —
TOJIbKO BO BHerHe3goBoe BpeMsi. Eule yeTbipe BHAA BCTpEUYEHH e1H-
HHYHO, H HX THe3JOBaHHe B paloHe HCCJeJAOBaHHH Takxke MaJo-
BEPOATHO. TO YHPOK-TPECKYHOK, CEpPBIHl XYpaBJb, TEMHO300bIA
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Ta6auua 15
Iapamerpnl HaceJdeHHsI NTHIL B Pa3HLIX 30HAX Harpysku

30Ha, paccTOsiHHe KO saBoja (KM) H rog HaGmoJeHHIl

doHo- BydepHas WmnakTtHan
Bas

MapaMeTp (20) | (7.,5) (4,0) (2.5) (1.5)

1992 | 1992 | 1991 1992 | 1991 1992 | 1991 [ 1992

-~
[N
[4;}

Tlnotnocts,  ocoGeii/kM? | 1088
Hoas suna, %
Buteo buteo .
Tetrastes bonasia .
Columba palumbus .
Streptopelia turtur ,
Cuculus canorus . .
C. saturatus .
Dryocopus martius .
Dendrocopos major
Anthus trivialis .,
A. hodgsoni . .
Prunella modularis .
Erithacus rubecula .
Phoenicurus phoeni-
curus . . .o
Turdus iliacus
T. philomelos .
Locustella sp. .
Acrocephalus dume-
torum . . .
Sylvia borin .
S. atricapilla . . .
S. communis .
S. curuca .
Phylloscopus trochi-
lus . .
Ph. coHybda .
Ph. trochiloides .
Regulus regulus .
Ficedula hypoleuca .
Parus montanus .
P. ater .
P. rmajor
Sitta europaea
Emberiza citrinella .
E. rustica . .
Fringilla coelebs .
F. montifringilla .
Spinus spinus . .
Carduelis carduelis .
Carpodacus erythri-
nus . . .
Loxia curvirostra
Pyrrhula pyrrhula .
Garrulus glandarius
Pica pica . .
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OkKkoHuaune Tabavmum 15

30Ha, pacCTOstHHe A0 3aBOAa (KM) M roj HaGJIOAeHHHA
dono- BygepHas HMnakTHas
Bas
TMapasmerp (20) | (7.5) | (4.0) (2.5) (1,5)
1992 1992 1991 1992 1991 1992 1991 1992
Coruvus cornix . 0,2 10,1 0,3 /10,4 |0,2 (0,8 |0,4 |0,5
C. corax . 0,1 10,04 0,1 JO,1 JO,1 |[0,2 |0O,1 —
ITpoune . 1,9 12,2 |3,4 1,4 — 12,0 |5,% [5,5
KoanuectBo BHIOB ., 9 87 86 60 52
CxoactBo ¢ ¢poHOM
no KoJuuecrpy Buaop | 1,00 | 0,98 0,98 0,80 0,73
no crpykrype . . .| 1,00]0,77 0,77 0,67 0,67
Unneke BbipaBrennoctu | 0,38 [ 0,37 1 0,47 | 0,39 | 0,54 | 0,53 | 0,47 | 0,52

INMpuMeyaHHE «+» — BHA OTMeYeH BHe y4eTOB, «—» — OTCYTCTByeT,

Apo3a u uBoJara. HauGosee paszHoo6GpaseH BHAOBOH COCTaB NTHI
(OHOBOH TEpPPHTOPHH, MeHblUe BCero BHJOB B HMIAKTHOH 30He
(cM. Ta6a. 15). IlonyuyeHHoe COOTHOLIEHHE KOJIHUECTBA BHMIOB B
pa3HBIX 30HAaX He OKOHYaTeJbHOe, H BepOsITHA ero KOppeKuus 3a
CYeT HaXOJOK peJKHX H HeeXeroiHo THe3JsLUHXCA BHIOB Ha do-
HOBOH TeppuTopuH. O6LIas NJOTHOCTb HaceJeHHSs B HMIMAKTHOM
30He cHUxXeHa B 1,4—1,8 pasa.

[TapaMeTpbl MONYJASIUHOHHOTO M OPTaHH3MEHHOTO YpPOBHEH ue-
Thipex Hau6oJ/iee MaCCOBBIX BHAOB BOPOOBHHBIX INITHL HCCJedyeMOH
TeDPHTODHH MpeAcTaBJeHbl B TabJa. 16,

Y 60.blUOH CHHHUBl H YeueBHIbl pa3Mepbl KJaJKH He YMeHb-
uieHbl, [1J0LOBHTOCTD CHHXKAETCST Y MYXOJIOBKH-MECTPYWIKH H MO-
CKOBKH B HMMAaKTHOH 30He MO CpaBHEHHI ¢ (OHOBOH. YcmeuHocTb
HHKy6auuy yMeHbLIaeTcsl y BceX BHAOB, HauboJiee pe3ko —y MyXo-
JIOBKH-MECTPYWKH, YCMEUIHOCTh BHIKAPMJMBAHUA B HMIaKTHOH
30He A0CTOBEPHO OTJHYaeTcsl OT (POHOBBIX 3HAYEHHH TOJbLKO y 3TO-
ro BMAA. YCNEUWIHOCTh THe3JOBaHHA [0CTOBEpHO Najaer 'y 60JblUOH
CHHHLBI, MYXOJIOBKH-TMIECTPYUIKH H YeueBHUbl. Y GOJBLIOH CHHHIBI
pe3KHe OTJHUYHS 3TOro MoKasaTess OT (OHOBBIX 3HaYeHHH Hab.Jio-
JawTcst B 00€HX 30HAX HArPY3KH, @ Y MYXOJIOBKH-NECTPYIIKH U MO-
CKOBKH — JIHUIb B UMIAKTHOH 30He. KoJHYecTBO CJEeTKOB Ha THe3-
N0 (BKJKOUAS HeyCNeuIHble THe3[a) AOCTOBEPHO MNajaeT B HMIMAKT-
HOH 30HE Y MYXOJIOBKH-NIECTPYIUKH, GOJIbLIOH CHHHLUBI H YeUYeBHIIHI.

Y 6oablioH CHHHIUBL M MOCKOBKH B CyMMe 32 BeCb IepHO[
HaGoAeHHd pa3Mephl sTUL[ NMEPBBIX KJAaJOK HaxXoASTCA B 06paTHOM
3aBUCHMOCTH OT YPOBHS 3arpsi3HeHHsI TEeppHTOPHH. YKPYMHEHHE
AUl GO0JbLIOA CHHHULB MO Mepe CHHXEHHS TeXHOTeHHOH Harpys3kH
COTIPOBOXKJAAeTCsd YBeJHUEeHHEM KaK HX [JHHB, TaK H JdHaMerpa.
JddHa sum 3TOro BMAA COCTaBHJA, MM: B HMIAKTHOH 30He —
17,694-0,08, B OydepHoit — 17,8240,06, Ha ¢oHOBOH TEPPHTO-
pun — 18,1040,05, a auamerp coorBeTcTBeHHO, MM: 13,31:40,03,
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Ta6auuma 16

TlapaMeTpbl NONYASUHOHHOTO H OPraHH3IMEHHOro ypoBHell LOMHHAHTHHX BHAOB NTHIL
B Pa3HbiX 30HaX Harpy3ku (8 ckob6xax — o6beM BbLIGOPKH,
38€3004K0ll OTMeYeHbi AOCTOBePHBle OTauuus (p>0,05)

oT (OHOBOrO YPOBHA)

30Ha HarpyskH

TlapaMerp
HMnakTHas | BydepHas doHopas

Pa3Mep NOJHOH KJajKH,

AHL/rHEe3 10

vaonosxa-nec‘rpym-

Ka . . . 4,88+0,54 (8) * | 6,134+0,60(8) [6,624+0,10 (65

Bosbluias CHHHLA . 10,504+0,29 (20) 10,17 +0,28 (6) |11,00+0,31 (8)

MockoBka 7.63+0,85(8) 9,14+0,20 (14) 8,8910,40 9)

YeyeBHLa R 4,50+0,19 (12) — 4,42+40,19 (12)
YcnewHocTs HHKYO0a-

uun, %

MyxonoBka-necTpyu-

Ka . . .| 66,7£12,0(7) * | 77,5+11,4 (8) [ 90,6+2,3 (61)

BoJbluas CHHALA . 77,047,4 (15) 89,4+3,9(4) | 90,5+2,8(5)

MockoBka 84,4+6,9(6) 91, 4+3 3(13) | 93,6+2,1(7)

Yeyepnna Coe 72,7+4,9(8) 83,3+5,8 (14)
YcnelyHocTb  BHIKAPMJIH-

BaHHs, %

MyxonoBka-necrpyuu-

Ka . . . 51,7+14,4 (5) * | 91,2+5.0(8) | 87,3+3,6(55)

Bo/blias CHHHLA . 89,7+4,9 (15) 85,2+12,1(3) | 94,0£5,4 (5)

MockoBka 91,7+5,6 (6) 89,2+7,3(13) | 86,4+9,8(7)

YeyeBHLA .. 67,7+ 14,5 (8) — 65,0+10,8 (13)
YcnewHocTs  ruesfoBad

uus, Y%

MyxosoBKa-necTpyu-

Ka . . .. 25,1+9,3(8) * 69,7+10,5 (8) | 74,4 +4,2 (56)

Boabias cmmua . 51,6+8,4(20)* | 58,3+15,0(5) | 85,1+£5,6 (5)

MockoBka 56,3+11,0 (11) 81,2+7,6 (13) | 71,8+11,2(9)

YeuyeBHUA .| 23,6+8,1(17)* — 54,2+410,6 (13)
Koanuecteo CJIETKOB,

ocobefi/THe3 10

MyxonoBKa-nectpyu-

Ka 1,254-0,46 (8) * | 4,63£0,66 (8) [5,00+0,28 (57)

Bonburas cuauna | 5,18+0,88 (22) * | 6,00+1,60 (5) |9,00+0,63 (5)

MockoBka 4,83+1,15(12) |7,38+0,72 (13) | 6,33+1,03 (9)

YeueBuua 1.124+0,40 (17) * — 2,33+0,47 (15)

O6beM sHl, MM?
Boabliasa cuxnna ,

MockoBka

MyxosoBKa-nectpyuu-
Ka

Macca nTeHUOB HaKaHYyHe
BblJleTa H3 THe3fa, T
MyxonoBKa-nectpyu-
Ka
Boablias cununa ,

MockoBka

1603,0+12,1 *

(162)
1013,0+10,4 *
(61)
1590,2+ 30,2
(27)
129940,17 *

(7)
17,41+0,20 *
(58)
9,17+0,16 *
(40)

1676,8 + 14,3 *
52

1016,7+8,5*
(111)

1666,8 + 23,1
(47)

13,99+0,16
30

18,2(74_-0,21
(13)

9,65+0,09 *
(85)

1722,6 £10,2
65

)
1054511 10,1
(56)
1580,5+6,5
(412)

1383+0,09
(225)
18,41+0,22
45

(45)
10,17 +0,10

(41)



13,58+0,05 u 13,6620,03. ¥ MOCKOBKH [IOCTOBEDHBIE PA3JHUHA IO
30HaM OTMEUeHH JHUL AJs JHaMeTpa coorBercTBeHHo 11,51=+0,05,
11,644-0,04, 11,7140,04 MM. TosmuHA CKOPJAYIOH SHL 60.bLIOH
CHHHMLBI He pas3jH4yaeTcsl Ha Y4YacTKax C pPas3HOH CTelNeHbK TeXHO-
reHHol Harpysku: 82-+1 Mkm (n=22) Ha ¢oHOBOH TeppHUTOpPHH H
83+1 Mkm (n=60) — B HMMaKTHOH 30He.

Macca nreHIOB HaKaHyHe BHIJETAa H3 [He3Ja y MOCKOBKH JIO-
CTOBEDHO MEHbIE€ HAa BCEM rpajHeHTe 3arpsi3HeHHs. ¥ MYXO0.10BKH-
NeCcTPYIIKH H OOJbLIOH CHHHUHE JOCTOBEPHHIE pa3JiMuks Hab.1ona-
10TCA JIMLb MEXJAY C OAHOH CTODOHBI — HMNAKTHOH U C Apyro#l —
OCTaJIbHBIMH 30HaMH.

O6cyxpneHune

IlpucyTcTBHE JOCTATOYHO GOJBIIOTO KOJHYECTBA BHAOB B HM-
NaKTHOH 30He MOXKHO OOBSCHHTb BLHICOKOH MO3aHYHOCTBIO JaHI-
madgra. 31eck HapsiAy C OCTATKAMH TEMHOXBOHHOIG J€Ca M JIHCT-
BEHHBIM peJKOJIECheM CYLIECTBYIOT NYCTOLIH, OTBAJB H BOAOEMBI-
oTcTofiHHKH. HauMeHblllee cXoACTBO (N0 KOJHYECTBY BMJAOB) HMe-
10T ayHBl MMIAaKTHOH M ¢oHOBOH 30H. Bce cocenHune 30HB 06.a-
JalT AOCTATOYHO BHICOKMMH 3HAUYEHHSIMH HHAEKCOB CXOACTBa. Bu-
H0BOH coctaB O6ydepHOoH 30HBH IOYTH HE OTJHYAETCH OT TAKOBOTO
¢hoHOBO# (Ha ynmaseHum 4 KM HeT TOJIbBKO BeprHlueiku). O6uiue
NTHL 3AeCh JaXe BHIIe, yeM Ha ¢oHOBOH TeppuTopuu. BepositHo,
B JIaHHOM CJiyuae SIpKO MNpOsIBJsieTCs BJMsiHHe penbeda. Mmnakr-
Hy10 H OydepHyi0 30HH pasfessieT TOPHCTHIH, NOKPHITHIH .J1€COM
yBaJ, KOTOPbI CJYXKHT 3KpaHoM AJs1 BeGpocoB. Kpome Toro, B
NPHUNOAMEHHON 4YacTH 3TOro ydyacTKa COXPaHHJCSl CIeJbli TeMHO-
XBOHHBIH Jiec, TaKXe MOBBHILIAIOIIMA BHAOBOE pasHooOpa3ue MNTHIL.
Banarogaps 3TuM ¢akropaM ydyacTOK Ha ylaJieHHH 4 KM paBHole-
HeH y4acTKy, yAaJeHHOMY OT 3aBoja Ha 7—8 KM.

‘Haun6osee yyBCTBHTEJHbHEIMH K 3arps3HEHHI0 OKa3aJuChb KpyI-
Hele BHAB nTull. I'Jyxapb u 1Ba BHAA HesichbiTell OTMeUeHBl TOJBKO
Ha (GHOHOBOA TeppUTOPHH. BOJBLUIMHCTBO XHMIUHHIX NTHL M roJy6H
HabMmoAaTCA TOJbKO HauyuHas ¢ GydepHoit 3oubl. [locaennue auub
H3peKa OTMEYalnTCs Ha yAaJeHudu 2,5 kM. JATJIB He NpOsiBHJIH UyB-
CTBUTEJBbHOCTH K 3arpAsHeHHIo. TaKo#l 10CTATOYHO peAKHH BHA, KaK
JKeJiHa, YCNENUIHO THe3AWJcA B HMIAKTHOf 30He. ToOJbKO BepTH-
uieiika oTMeueHa HayHHadA ¢ 6-ro KM OT 3aBoja. DoJBIIHHCTBO
BOpOGbHHBIX 06HTaer BO BceX 30HaX. VIMmakTHyio 30HY u3beranTt
HEKOTOpble THIHYHO JecHble BUABI (3ejeHbIHl KOHeK, PAOHHHHK, Oe-
JoGpPOBHK, INHIIYXa, OBCSHKa-peMes3, CoHKa) H HEKOTOpble BHIBI,
XapaKTepHble AJS OTKPBITHIX H KYCTAPHHKOBHIX GHOTONOB (MOJeBO#A
JKABOPOHOK, COJIOBEH, JIYFOBOH H YEPHOTOJIOBBIH YeKaHbI).

IMpocnexuBaeTcss TeHAEHUHs YBeJHYeHHa obllero O6GHJHA IO
Mepe yaaJgeHus oT 3aBoga. OaHako ob6ujue ntdl B 6ydepHOH 30He
yKJOHsieTcs: oT obuied TenaeHuun. O cBoeo6pasuu yyacTka Ha yJna-
JeHHH 4 XM OT 3aBOAA TOBOPHJOCH IpPH OOCYXKAEHHH BHAOBOTrO
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cocraBa. Bropo#i yyactok 6GydepHOH 30HB THpeAcTaBJeH AOCTAaTOY-
HO OAHOOGpPAa3HLIM MAacCCHBOM CpelHEBO3PACTHBIX TEMHOXBOHHBIX H
JIUCTBEHHBIX JecOB, OOHJHE NTHL B KOTOPHIX OGBIYHO He ObIBaeT
BRHICOKHM. KpoMe Toro, 3sech He GHLTH BHIBELIEHBl HCKYCCTBEHHBIE
rHE3/10Bbsl, BCJEJCTBHE Yero YHCJIEHHOCTb AYINJIOTHE3JHHUKOB (TOpH-
XBOCTKH, MYXOJIOBKH-MECTPYIUKH H O6OJbLIOH CHHHMLBI) OKasa.achb
HHXKe (OHOBOM B 2—5 pas.

JlaHHBle MO OOGMJMIO NTHLU B Pa3HbIX 30HAX MO3BOJSIOT CYAHTb
06 HHIHKATOPHOH LUEHHOCTH OTAEJbHbIX BHAOB. ¥ HEKOTOPBIX H3Me-
HeHHe YHCJEHHOCTH, BEPOSTHO, NPSIMO He CBSI3aHO C 3arpsi3HeHHEeM
cpeabl. TakoBH JecHas 3aBHpYLUKa, 3apsiHKa, CJaBKH, NEHOYKH,
yeyeBHUA M psal Apyrux. KosuyecTBO BHAOB, 3aMETHO CHHXKAIOIIHX
CBOI0 YHCJEHHOCTb Yy 3aBOJAA, HEBEJHKO. DT0 psabYHK, KYKYLIKH,
NeBYHi 1pPO3A, NYXJsK, KJeCT-eJOBHK, cHerHph. OQHAKO ecTh Tpym-
na BHJAOB, oOHJHe KOTOpPBIX BO3Jie 3aBojJa BO3pacTaer: JeCHOH Ko-
HeK, TOPHXBOCTKAa, CJlaBKa-3aBHPYLIKa H OOBIKHOBeHHAasl OBCSIHKA.
K sToll rpynne Tak:e MOXKHO OTHECTH GeJyl0 TPSCOTY3KY H IOMO-
BOro BOpoObsl, TATOTEIOWHX K NOCTPOHKAM YesioBeKa.

B uMnaxktHo#i 30He cokpallaercs YHCJEHHOCTb AYNJOTHE3AHH-
KOB H BHIOB, BHIKAPMJHBAaWOIIUX NTEHUOB B OCHOBHOM MSTKHMH
6eCrO3BOHOYHBIMH (KOPOJIBKOB, CHHHI, MYXOJIOBOK-NECTPYLIEK, Ie-
pecMelleK, Apo3aoB). Bo3pacraHue NJIOTHOCTH THE3JOBAHHSI B 3THX
YCJIOBHSIX OTMEYEHO JIHUIL ¥ OGHKHOBEHHOH FOPHXBOCTKH H KOHbBKOB,
cobUpaloOUIHX KOPM B pa3peXeHHBIX yyacTKax Jeca H HMEUIHX
wupokui nuieBoi cnektp (Flousek, 1989). A. 0. Kuucrayrac
(1982) otrMeuaer, 4TO H0Js AYMJSHOK, 32HSITBIX MYXOJOBKOH-NIECT-
pPYWIKOH, ¢ yAaJeHHeM OT 3aBoja pacrer, a 6O0JIbIIOH CHHHLEH —
yMeHbllIaeTcsi. AHANOTHUHOE MOBEJEHHE 3THX BHAOB OTMEYAETCs H
B HAalMX YCJIOBHSIX: B MMNAKTHOH 30HEe mecTpyluka 3acesser 0,7 %
rHesfoBuil, B ()oHOBOH — 14, GoJbllias CHHHLA COOTBETCTBEHHO —
3ul9%.

TlocTOSIHHEIM JOMHHAHTOM BO BCeX 30Hax OBl 356JHK. DTOT
BHJA OOBIYHO JOMHHHPYET B pas/JHuHbIX THnax Jeca (Koposun,
1982; PaBkun, JlykbsinoBa, 1967).- Hosas 3s6/JHKa B HaceJeHHH
NTHI OKpecTHOcTell 3aBoida Bapbupyer ot 11,9 no 182%. B um-
NAaKTHOH 30HE YBEJHYMBAETCsi BHPABHEHHOCTb BHAOB IO OGHJHIO.

TlonyyenHbe HaMH 3HAaUeHHs TNJOJOBHTOCTH JOMHHAaHTHBHIX BH-
I0B BOPOObHHBIX B (POHOBOH 30He OJIM3KH K JIHTEPATYypHBIM JdaH-
HBIM TNIO 3TOMY Y4acTKy apeaJa. Tak, pasMep KJaJAKH MYXOJOBKH-
necTpywkd Ha iore CBepaJoBckoit o6sactu 5,7—6,0 suu ([aunu-
Jaos, 1959), B Kamckom Tlpenypanne — 6,163-0,20 (Pydaes, 1982),
6oabuiolt cuHuubl B Kamckom Ilpenypasnve — 9,733:0,60, ueueBH-
ubl — 4,854-0,14 auu. HamMu He ycTaHOBJIEHO CYLIECTBEHHOTO CHH-
JKeHHsl IJIONOBHTOCTH GOJBILIOH CHHHLUB M YeueBHLUH B HMNAaKTHOH
sone. Oanako A. 0. Kuncrayrac (1983) ortMmeuaer mocToBepHoe
yMeHbLIEHHEe BEJHUMHBl KJajKH OGoubluof cHuuuw c¢ 10,504-0,25
a0 9,6740,27 suu BOJIM3H HCTOUHHKA BHIOPOCOB OKHCJIOB CepHl
azora B JIutBe. CHHKeHHe 3TOro moxasartess y OGOJIbIIOH CHHHLb
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:3apeructpupoBaHo ¢ 9,2—9,3 suu B secy no 7,6—7,7 suu, B yepTe
ropoaa (Berressem et al., 1983). Mbl OTMeTH/H QOCTOBEPHOE CHH-
XKEHHe MNJOAOBHTOCTH Y JAPYrHX BHIAOB — MYXOJIOBKH-NECTPYIUKH H
MOCKOBKH. [IpHYHHaMH 3TOro MOTYyT OBITb M3MEHEHHS B OOGHJHH
KOpMa, (h)H3HOJIOTHYECKHE CABHIH y CaMOK BCJIEACTBHE HHTOKCHKA-
UHH JM60 nepeMeHbl BO3PACTHOTO COCTABa DPAa3MHOXKAIOLIUXCS MTHIL.

YcenemwHoCTh HHKYGAlHH Yy BCeX OMHCBIBAeMBbIX BHAOB CHXKaeTcs
¢ poctoM 3arps3HeHus. [Ipu 3TOM cpeaHee YHCJIO BBHIJIYNHBIUHXCS
NTEHLOB Ha THe310 y 6oJblIOH CHHHMLE yMeHbluaetcss ¢ 9,6040,46
no 8,06+0,82 B umnaktHo#l 30He. KosdduiupeHT BapHalUH 3TOTO
nokasareast yseJduuBaercs ¢ 10,6 mo 40,69%. Ilo paHHBIM
A. 10. Kuucrayraca (1983), ycnemwHocTs MHKYHaUHH y 3TOro BHAA
cHHxaeTcs 6oJjee pe3ko — ¢ 10,00+0,28 no 7,2540,40 nteHUoB Ha
rHe3fo0, a BapHabeJbHOCTb MOKa3aTessl Y 3aBoJa NOYTH BABOE INpe-
BblLIasa (oHoByw. B apyrom ciayuae y Gosbluoit cuHuub B Iep-
MaHHH He BbISIBJIEHO CYLI€CTBEHHBIX pPa3JIHUHH B YCMEINHOCTH HHKY-
Gauun B yepte ropoga u B Jecy (Berressem et al., 1983).

YcnemwHOCTh BHIKAPMJHBAHHSA Y H3yyaeMblX BHAOB He MeHsieTcs.
Hckaouenne — MyXoJIOBKa-NMecTpyILUKa, y KOTOPOI 3TOT MoKasaTesb
B6JM3H 3aBoja najaet noutH B 1,7 pasa. Ecaum y Apyrux BHAOB
OTMeyeHbl 060Jiee BBHICOKHE NOTEepPH HA CTAaAMH HHKYGauUHH (BeJHKa
JLOJIsI HEOTMJIOAOTBOPEHHBIX SIHU H MOTHGIUIHX 3MOPHOHOB), TO Y MY-
XOJIOBKH-TIECTPYIIKH OTHOCHTEJBbHO BbIIIE OTXOJM NTEHLUOB. ITO
MOXeT ObITb CBSI3aHO C HapYIIEHHSIMH HX Pa3sBHTHA H3-3a AedHUHTA
KaJubuus. Tak, y HEKOTOPBIX NMTEHUOB H TPYNOB MBI OTMedaJ/u pas-
MsAr4eHHe KOCTeH KOHeYHocTeH W MX nepejoMbl. B paunone storo
BHJAAa 06A3aTeJbHO NMPHCYTCTBYIOT MOJIJIIOCKH, 32 CUET PAKOBHH KO-
TOPBIX MNTEHUbl MOJyyaloT KaJblUuit AJs (HOPMHDPOBAHHUS CKeJeTa.
B6ausn 3aBosa o6uyHe racTponoj pe3KO CoOKpallaercs (cM. pas-
pea 7.7). C HeJOCTAaTKOM MNHILM CBSISbIBAIOT CHHXKEHHE YCHELIHO-
CTH BbIKapMJMBaHHs y 60JsblIoH cHHHUBI Bo ®pankdypre (Berres-
sem et al., 1983). 31ech Takke NOTEPH HA CTaAMH BbIKADMJIHBAHHUSA
6oJiblle, YeM Ha CTAaAUH HHKYOalLMH. )

YenewHocTh THE3JAOBAaHHA B HMIIAKTHOH 30He NajaeT y Bcex
Bu0B. Haub6osee pe3ko cHHKaeTCs 3TOT NOKa3aTesb y MYXOJOBKH-
NecTPYWIKH. H 4YeyeBHUBL. Y NepBOro BHJAAa BeJHKa 3MOpHOHAJbHAsA
H TTEHUOBass cMepTHOCTb (66,54+10,4% oT umcaa SHL B MOJHOH
KJajKe B MMNakTHOH 30He mpotuB 17,1+3,0% Ha cdoHoBO# Tep-
PUTOPHH). ¥ deyeBHUbl — OTKPBITO THe3AsLlerocss BHAA — 3HAYH- -
TeJbHO OOJBILYIO POJib B YCHEIUIHOCTH FHe3J0OBAaHHA HrpaeTr (akrtop
XHLUIHHYECTBA: MOTEPH OT XHIIHHKOB BO3DACTAlOT HAa 3arpsi3HEHHBIX
‘TEPPUTOPHAX H3-3a YXYIALIEHHS KayecTBa YKPbITHH AJS THe3A. IDTO
NPOUCXOAHT B pe3yJbTaTe NpPeXAeBPEMEHHOr0 OMNajaHHs JHCTBbI
lepeBbeB H KYCTADHHKOB NOJ deHCTBHEM BBIOPOCOB.

KoJsiiuecTBO c/eTKOB Ha THe3A0 (BKJIOYas HeycCHeluHble THe3-
lla) TaKXe CHHXKAeTCs Yy BCeX BHJOB B HMIaKTHoi#l 30He. Bapua-
GeJbHOCTb 3TOrO NOKa3aTesst 3Jech MpeBHILIAET (POHOBYH B 2—
6 pas: y 60/bIIOK CHHHUB KO3 (HUMEHT BapHAUHH yBeJHYHBAETCH
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¢ 157 go 79,5%, MockoBkH — ¢ 48,8 mo 71,6, MyXoJOBKH-meCT-
pywku — ¢ 42,1 go 103,9, weueBnusl — ¢ 70,3 no 146,8 %. Hauwu
MaTepHaJbl COrJIacyloTcsl ¢ JaHHBIMH APYTHX aBTOPOB MO GOJILLIOH
.cuHHuue. B oKpecTHOCTAX 3aBoJa MHHEpaJbHbIX YAOGPEeHHH cpedHss
BeJMYHHa BHBoAKa (6,47=40,38) mocroBepHO HHXKe (POHOBOrO ypoOB-
Ha (9,554-0,27), a xoadduuueHT Bapuauuu Bo3dpacraeT ¢ 13,2 no
225% (Kuucrayrac, 1983). B uepre roposa Ha napy G6OJbLIHX
CHHHL Tnpuxogutcs 2,92 caetka npotuB 6,26 B Jgecy (Schmidt,
Steinbach, 1983). ABTopbl AesalOT BBIBOJ, YTO NpPH TaKOH ycrell-
HOCTH THe3JO0BaHHS TPYNMHPOBKA 3TOr0 BHAA Ha NAHHOH TeppHTO-
PHMH He BOCIIPOH3BOAMT cels M CYLIeCTBYeT 3a CYET HMMHIPaLMH.
HMsyyaemass HaMH rpynnupoBka GOJbLIHX CHHHL B HMIAaKTHOH
30He, NMO-BHAHMOMY, He TepecTynuJa 3TOT nopor. B To ke Bpems
Y MYXOJIOBKH-MECTPYIUKH H YeueBHLUbl KOJIMYECTBO CJETKOB Ha THes-
J0 SIBHO HEZOCTaTOYHO AJs BOCIPOM3BOACTBA HX TPYINHPOBOK B
30He MakcHMaJbHoro 3arpsisHedusi. Ilo B. A. Ilaesckomy (1981),
AJI BOCCTAHOBJIEHHS] TOMYJSILHH dYeueBHLUbI HeOOXOAMMO He MeHee
2,2 cjeTKa Ha B3pOCJYl0 NMTHLY, B HallieM Xe cJyyae 3TOT MOKa3a-
TeJsb paBeH 0,56.

Pa3Mepbl sill — BBICOKO3HAaUHMBbIi pENpOAYKTHBHBII mapameTp,
NOCKOJIbKY OH ompejenseT 3amac NMHTaTeJbHbBIX BelllecTB AJsl pas-
BUTHsS 3MOpHOHA, ¥ MHOTHX BHAOB OT pa3MepOB siiila NpsMo 3aBH-
‘CSIT YCIIEUIHOCTb BbLAYNJeHHs (Msaun, 1988) H BesnunHa BbIJIY-
MUBLUIKXCA [TEHLOB, BJMAOILas Ha HX Xu3HecrnocoGHocTs (Schif-
ferli, 1973). CienoBatenbHo, O pa3MepaM SIHIL MOXHO CYAHTb 00
‘HX KayecTBe.

Hawiu paHHbie 06 yMeHblUeHHH pa3MepoB sIHL GO0JbLUIOH CHHHLIBI
H MOCKOBKH B YCJOBHSIX 3arps3HeHHs] COrJacyloTCsd C pe3yJbTaTaMH
Apyrux aBtopoB (KHucrayrac, 1982, 1983). ¥V 6oJblliux CHHHL B
Iepmanuun (Hamann et al., 1989) MuHuMasbHBIE 00BeM sHL
(15194-150 mm3®) oTMeueH B uyepTe ropoia C BBICOKMM YPOBHEM
3arpsi3HEHHs] TSKeJbIMH MeTaJJlaMH, YTO HHXe HabJ104aeMoro
HaMHd B HMMakTHOH 30He (1603,0+12,1 mMM?). MakcuMaJibHOe 3Ha-
yeHHe 3Toro nokasatenss B ['epmanuu (17094290 mm3). B mnpo-
MBIIIJEHHO Pa3BMTBIX CTpPaHax onucaHa GoJbliasi BapHabelbHOCTb
auu. Tak, y nsiTH BUAOB NTHL B ['epMaHHH OTMedeHbl aHOMaJlbHble
sfina (KapJauKoBble, HeNpaBHJbHOH (OPMBI, OKPAacCKH H T.[1.), 4TO
CBA3bIBAETCA ¢ TexHOreHHbIMH 3arpsasHeHusmu (Henze, 1985).
OMOpHOHBl B TaKuX siuax, Kak npaBuJo, He pasBuBatorcs. Hamu
TakKXe MOoJMEYEHO BO3pacTaHHe BapHabesbHOCTH siHLL GOJIBLIOH CH-
HHLBl B HMIAaKTHOH 30He. KoadduuueHT BapHauHH HX o6beMa B
¢oHOoBOI 30He — 4,8, B 6ydepHot — 6,2, B UMnakTHOH — 9,6. Bapua-
6eJbHOCTb SIMLl MOCKOBKH M MYXOJIOBKH-IIECTPYUIKM IOYTH He pas-
JIHyaeTcs 1Mo 30HaM 3arpsi3HeHHs.

Ckopayna siML BBHIIOJIHSAET POJb [eN0 KaJbUus AJs 3MOpHOHA,
a TaKxe MeXaHHyeCKyr (GYHKIIHIO. YTOHUEHHe CKOpJYMbl noj Aef-
CTBHEM TOJUIIOTAHTOB CHHXKaeT ycrneuwHocTh HHKyGauuu (Cooke,
1973). 3akucaeHue cpejbl YCHIHBAeT BLIHOC KaJbLHS H3 3KOCHCTe-
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MBI M MOXeT IpHBECTH K ero gebuuuty. B Hugepmangax otmeueno
yroHueHHe cKopaynel y 40—57 % sinu ocenubix GOJbUIAX CHHHLG Y
nepeyeTHBIX JYIJOTHE3THHKOB TaKoro sddexra He Hafjwpaercs
(Drent et al.,, 1989). Bui6pocbl okuc/0B cephl H aszora B JluTee
TaKXke TNPHBOAAT K HCTOHYEHHIO cKopaynel y 19,4 % siuu Go.blioi
cuHuubl  (Kuucrayrac, 1983). Hamu He o6HapyXeHO H3MEHEHHS
CcpelHe#l TOJIIMHBL CKOPJYMH y sIML GOJbIIOA CHHHUBI, HO KO3(hdH-
UMEHT BapHalHH 3TOro nokasaress Boipoc ¢ 4,0 go 10,0% B um-
NaKTHOH 30He. DTO MOxKeT ObITb KOCBEHHBIM CBHJAETEJbCTBOM Hapy-
IIEHHsT KaJblHEBOTO 0OOMeHa.

MexaHu3M [OeHCTBHA NOJIOTAHTOB Ha NMapaMeTphbl siHU H3YYEH
MaJj0., XapaKTePHCTHKH SIHI MTHI OTPaKaioT (HU3HOJOTHUYECKOE CO-
CTOSIHHE H 3SHepreTHUeCKHA ©ajJaHC pasMHOMXAIOLIHXCA CaMoK,
OHH MOTYT MEHATbCS NOA AeHCTBHEM pAAa NPHPOAHBIX H aHTPO-
MOreHHBIX (aKTopoB. ITpH perHcTpHpyeMBIX HAMH YPOBHSX 3aTpsi3-
HEHHsl BO3MOXHO HErNOCPeACTBEHHOe TOKCHYeCKoe AefCTBHe MOJ.TI0-
TaHTOB Ha OPraHH3M caMoK. B To ke BpeMs Hesb3s HCKJIOUHTH H
OTNOCPEAOBAHHOIO BJIMSIHHSI uYepe3 H3MeHeHHe KOPMOBBIX H APYTHX
YCJIOBHH B pe3yJ/bTaTe AerpalalHd pacTUTEJbHOCTH.

Macca nTeHUOB HaKaHyHe BhIJeTa M3 THe3[a XapaKTepH3yeT
Hepropecypcol CJeTKOB H OGYCJOBJHBAe€T HX BBIXKHBAEMOCTb B
nepBuli tox xusHu (Perrins, 1965). ¥V u3yueHHBIX HaMH BHIOB
Macca MNTeHUOB Nepel BLIJICTOM H3 rHe3da yMeHbLIaeTcs NpH YBe-
JuueHHu 3arps3HeHus. CjenoBaTesbHO, MOXHO MOJAraTh, 4TO MTEH-
bl H3 THe3] B 3arps3HeHHbBIX 30HaX HMEIOT MeHbllle WIAHCOB Ha
BbKHBaHHe B TepBBIH MEPHOA CaMOCTOATEJbHON XH3HH. Hauun
pe3yJbTaThl COIJACyIOTCS ¢ JaHHBIMH APYTHX aBTOpoB. Tak, omH-
C4HO YMEHbIIeHHe MacChl NTEHUOB GOJbUIOH CHUHHUBI B TOPOACKOH
yepTe 1O CPABHEHHIO ¢ JIECHBIM DaHOHOM, XOTSl pasMep BHIBOJKOB B
ropoge 6bl1 MeHblle (Berressem et al., 1983). [Ipu sToM kKo3ddu-
LUHEeHT BapualWd Macchl NMTEHLUOB yBeJuuuBaJcs ¢ 12,0 po 22,1 %.
IlpuunHy aBTOpPH BHAAT B H3MEHEHHH KOPMOBBIX YCJOBHH, HO Be-
pOsITHA TaKXKe pOJb 3arpsidHeHus: y nTHU Bo PpaHkdyprte HabJo-
JalTCsd MOBBIIIEHHblE KOHLUEHTPALHH TSXKeJblX MeTajJoB B ofe-
penun (Breidtschwerdt, Schmidt, 1987). B apyrom cayuae He oT-
MeyeHbl pasJHYHA B Macce INTEHIOB JpEBECHBIX JacTOUeK IIPH 3a-
rpsi3HeHHH TepputopHu cBuHuoM (Grue et al., 1984). Onpnako sto
MoOXeT OBbITb CBSI3aHO ¢ HH3KHMH YDOBHAMH INOCTYIJIEHHS TOKCH-
KaHTa.

TakuM o06pa3oM, NpPOMBIILJEHHbIE BHIGPOCHL NPHBOAAT K OMpe-
JeJIEeHHHIM cIBHraM Ha ypoBHe cOOGIecTBa, JIOKAaJbHOH NMOMY.ISLHH
H opraHusMa y nrtull. HauGoJsblluue H3MeHEHHS BHAOBOTO COCTaBa,
OOHJIHS HaceJeHHS NMTHLU M CTPYKTYPH OPHHTOKOMILJIEKCOB, MNJOAO-
BHTOCTH, YCNENIHOCTH THEe3J0BaHHS, NapaMeTpoB SIHLl H IITEHLOB
Ha6J0gal0Tcsd B HMIIAKTHOH 30He, 31eCh CHHXKeHa ofuias NJaoT-
HOCTb HaceJIeHHs H BbINAJH MHOTHe JecHble BHAH. JIoKaJbHBHE
NONYJISUHH HEKOTOPbIX BUJOB HAa [NAHHOH TEpPHTOPHH He BOCIpO-
H3BOAAT cebs H NO/KHbI CYLIECTBOBATb 32 CYET MONOJHEHHS H3BHE.
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7.11. HACEJIEHHE MEJIKMX MJEKOMUTAIOLLUX *

Menkue MJeKONMHTaWOLIHe — 0JHa M3 Haubosiee MHOTOUHCJIEH-
HBIX TPYIN Ha3eMHBIX MO3BOHOUHBIX. DTO TPAJHUUOHHBIA H CpaBHH-
TeJBbHO XOPOLIO H3YYeHHBIH OODBLEKT IOMYyJSIHOHHOH  3KOJIOTHH.
Conepxalidecs B Jab0OpaTOPHBIX YCJHOBHAX BHIAbI — OJHH M3 HAaH-
6oJiee pacrnpocTpaHEHHBIX MOJAEJNbHBIX OODBEKTOB TOKCHKOJOTHH.
HccnenoBaHusi Ha HUX CJAYKAaT OCHOBON MJIS MOJYUEHUS] THTHEHH-
yeCcKHX HOpMAaTHBOB. Biarogaps 3ToMy NefCTBHe pasJIHUHBIX TOKCH-
KaHTOB Ha /nabopaTOpHble BHABl MEJKHX MJEKOMHTAIOMIIHX H3YyUeHO
JIOCTATOYHO IIOJTHO. 3HAUHUTENbHO MeHblIe H3BECTHO O peaKUHAX
«JIUKHX» BHUJOB Ha 3arpsi3HeHHs] OT peaJbHbIX HCTOUHHKOB.

IlepBBle aKTHBHBIE HCC/AE]OBAaHHA AeHCTBUSI XHUMHUECKHX 3arpss-
"HEHHH Ha MEJKHX MJIEKONHTAIOIHX, OOHTAIOIMHX B YCJAOBHSIX INpH-
pPOJAHBIX IKOCHCTEM, NPHXOAsATCcH Ha Hauano 70-x ropos. [Ipu stom
Hoapbuias yacth paboT NocBslleHa H3MEHEeHHSAM Ha TKaHEBOM, KJe-
“TOYHOM U CyOKJIeTOUHOM ypoBHsAX. Mx aHanus colepxurcs B He-
naBHo ony6aukoBaHHoM o030pe (McBee, Bickham, 1990). Iloka-
3aHO, HalpUMep, YTO BO3PACTaHHE KOHUEHTPALHH CEPHHCTOrO rasa
B aTMoc(depe BbI3BIBaeT MNOBLIIIEHHE NpPOIH(pepaTHBHON aKTHBHOCTH
KJIETOK pOTrOBHUH TIJ1a3a, ceJie3eHKH H KocTHoro mosra (Karaes,
1984; Karaes, [lomoBa, 1980). YBennueHHe uHCJa XPOMOCOMHBIX
abeppalluii KJETOK KOCTHOrO MO3ra y JOMOBOH MBIIIH H XKeJTOTO
CYCJIHKa ITIPOHCXOJAHT MOJ BJAHSIHHEM BHIOPOCOB .pTOPHCTBIX U CEpPHH-
<Thix coenuHenuii (CyJaraHos, 1983), a y 0ObIKHOBEHHON NMOJEBKH —
NpH 3arpsi3HEHHH MeCTOOOUTAHHI MHUHepaJbHBIMH yN0OpeHHSIMH
(Maxeilikute, MaabnxkioHafite, 1983).

[Mpu pelicTBUH pOJNEHTHUMJA YMEHBbIIAeTCss MA0Js GepeMeHHBIX
CaMOK M yualnaercs pesop6uusi am6puoHos (IpsikoHoB, Ky6aHues,
1976). Moryt HabaonaTbCsl U3MeHEHHs W MOpPPO(DPH3UOJOTHUECKHX
noxasaresjel; yMeHblleHHe cpeaHed AJHHB U Macchl Tesa, abceo-
JIIOTHBIX pa3MepoB H HHJEKCa MeueHH, yBeJuueHHe pasMepa H
‘uHaeKkca ceje3edkd (Kartaes, 1984; MaproHos, 1980). Ilpu nefict-
BHH BHIGPOCOB MENENJaBHUJILHOIO 3aBOJa PErHCTPUPYIOTCS H3MeHe-
‘HHSl MHKPOCOMAJILHOIO OKHCJIeHHsl B meyeHd rpeisyHoB (CrenaHosa,
CanpikoB, 1986). 3arpsisHeHue cpeipl TAXKeJbBIMH MeTaJJaMH MoO-
JKeT NPUBOJAUTL K JeTajbHBIM 3¢¢exram; cybaeTanlbHble KOHIEH-
‘TpallHd BBI3LIBAIOT pa3J/HUHble GHOXHMHUUECKHe, (PH3HOJOTHUECKHe,
reHeTHuecKHe W noBeneHueckue capurn (McBee, Bickham, 1990).

3HauuTeJbHO MeHbIle BHUMAaHUSl YIeJsJOCh aHAJH3Y BJIHAHHA
3arps3HeHHH Ha YpOBHe monyJsiuui u coobuiects. [loxaszaHo, 4TO
HpH JeHCTBHU TOKCHKAHTOB MOXKET IIPOHCXOJHUTH H3MEHeHHe COOT-
HOIEHHSI MOJIOB B MOJb3y caMoK g0 58—67 % (baxkonos, KyGaH-
ueB, 1978). M3bupatenbHoe BO3AeHCTBHE NMOJIIIOTAHTOB Ha pasHble
BHABl MOXET BECTH K CMEIIeHHIO BHIOBLIX CIEKTPOB COOGIIECTB
MEJIKUX MJIEKONHTAIOINX, B YACTHOCTH K BO3PaCTaHHIO JOJH 3epHO-

* Astopu pasfena A. T, I'epacumos u C. B. Myxauesa.
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SIIHBIX ¥ HacCeKOMOsAHbiX XHBOTHbIX (Bapper, 1974; Tpomosa,
Hemunosuu, 1980; MapteiHoB, 1980). Ilpu sToM yBennueHHe umc-
JIGHHOCTH OZHHX BHJOB MOXeT ObITb CJeACTBHEM CHHXKEHHS KOHKY-
pPeHUHH C JPYTHMH, OKa3aBIIUMHUCS 6GoJiee UYBCTBHUTENbHBIMH K 3a-
rpsisHennio (McBee, Bickham, 1990). Bosne npeanpusituii user-
HOH MeTa/JypruH PerucTPHPYeTCs CHUXKeHHe BHAOBOTO pa3Hoo6pa-
3HA H 0611el YHCJIEHHOCTH MEJKHX MaekKonutawinux (KomniaekcHas
3KOJIOTHYECKas OleHKa..., 1992; Canwikos, 19886; CanbikoB u ap.,.
1985).

B nocaennue roabl NOABHJAHCH paGOTH, MOCBSLIEHHLIE PA3JIHU-
HBIM acCrneKTaM IMONYJsIHUOHHOH 3KOTOKCHKOJOTHH MENKHX MJIeKO-
nutaromwux (besean, 1987; Besean, Oxenes, 1987; Kopocos, 1989;
JlykbsHoBa, JlykbsanoB, 1990; Kartaes, 1987). IlokasaHo, uto mopn
JeHCTBHEM MOJJIIOTAHTOB MOIYT NPOUCXOAHTb H3MeHEHHUs1 COOTHOLIe-
HUSA (PU3HOJ0ro-pyHKUHOHAJBHHX TPYII, HHTeHCHPHUKAUUs Tpolec-
ca BOCIIPOH3BOACTBA NMPH CHHUXKEHHH €ro 3(PEHEKTUBHOCTH, UTO BeLET
K YMEHbILEHHIO YHUCJEHHOCTH HacesaeHusi (Jlykesuoma, 1990). Ilpu
3TOM OCHOBHBIM (PaKTOPOM uyallle BCEro BLICTYIAeT He NpsIMOe TOK-
CHYeCKOe JeHCTBHe NOJIJIOTAaHTOB, a 06l1as NeCCUMMH3alUHUs Cpenbl
(CanbikoB, 19886).

Yame Bcero B GHOHHAHKAUHOHHBIX paboTax HCIOJb3YIOTCH cJe-
aywoiine HauGosee WHGPOPMaTHBHBIE NMOKa3aTesNH: BHAOBOH cCOCTaB
U obilas yHCJIeHHOCTb HaceJeHMsi, BO3pacTHAas CTPyKTypa nomyJs-
LUHI JOMHHAaHTHBIX BHJAOB, COOTHOIIEHHE IMOJOB M HHTEHCHBHOCTb
Pa3MHOXKEHHS.

Meroauka

OT/0B XHMBOTHBIX NPOBOAHJIH oceHbio 1989 r., B ampesne — ceH-
ta6pe 1990—1991 rr. u Becnoit 1992 r. Ilpo6uble nuiomann pacno-
JIOKEHBl B UMNaKTHOH (1—2,5 KM ot 3aBoza), 6ydepHoi (3—4,5 KM)
v (onosoit (20 kM) soHax. OT/I0B OCyLeCTBJANH AaBHJIKaMH ['epo
W KMBOJNOBKAMH. JIOBYIUKH YCTAaHaBJIHBAJH JHHHSIMH nOo 25—
30 wTyk Ha 4 cyT. Bcex noAMaHHBIX XXHBOTHBIX B3BEIINBAJH, H3Me-
pAJMH NO CTaHAapPTHOH METOJHKe, ONpelefsiyii BUA, NOJ H NpHMep-
HbIH BO3pacT. IIpH BCKDBITHH BHYTDEHHHE OpraHbl B3BeILMBAJHM Ha
TOPCHOHHHIX B€Cax, OTMeyasJH COCTOSIHHE PENpPOAYKTHBHOW CHCTEMBI.
Bosee TouHoe omnpeneleHHe BO3pacTa MNPOBOJHJH TOJAbKO I/
p. Clethrionomys no meroauke I'. B. Onenena (1983).

Bcero Ha uccaenoBaHHOM TeppuTopud 3a 1989—1992 rr. orpa-
60TaHO OK0JO0 11,5 THIC. JMOBYWIKO-CyTOK M Gojee 2,1 THC. XHBO-
J0BKO-cyToK. OTs0BsieHO 918 3K3. 11 BHAOB.

Pesyabrathl u 00CyKACHHE

O6uaue HaceJeHHs1 MeJKHX MJEKOIHTAIIMX cHUXaerca B 1,7—
2,1 pasa no Mepe npHGJIHNKEHHSI K HCTOUHHUKY BHIGpocoB (Tabi. 17,
puc. 21). IIpu 3TOM XOJA CE30HHOrO IBHXEHHUS UHCJIEHHOCTH HMEET
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Puc. 21. Ce3oHHash AMHAMHKA YHCJEHHOCTH MEJKHX MJEKONHTAIOUIHX.

@ — rpui3yHbl, 6 — HacekoMoOsiAHble. | — OHOBas TeppHTODHA, 2-— WMnmakTHas H OydepHam
. 30HBI

B 11eJJOM OJHHAKOBHIH XapakTep AJs TEXHOTeHHOH W (OHOBOH Tep-
puropuii. HanHune rpagHeHTa NJOTHOCTH MOXET CBHIETeNbCTBO-
BaTb, YTO HMEHHO TeXHOTeHHOe 3arps3HeHHe — TOT MOIUHBIA (akK-
TOpP, KOTOpHIH BJHSIET Ha HaceJeHHe HMIaKTHOH 30Hbl. CTpyKTypa
HaceJleHHs] MeJKHX MJIEKONHTAalIIHX Ha HMNAKTHOH W (HOHOBOH
TEPPUTOPHAX CYLIECTBEHHO pa3JjHyHa (cM. Taba. 17). Dto cBszaHo,
B INepBYyl0 oOuepelb, ¢ TEXHOTN€HHOH TpaHcdopMauued MecTtoobura-
HHUH, NpOsABJsONlEHcsT B yBeJHYEHHH MO3aHYHOCTH OHOTONOB.
BcnenctBue »TOro H3MeHsieTCs BHJOBOH COCTaB: Ha HapyilUeHHOR
TEPPUTOPHH OTMEYeHO YBeJHUYeHHe JOJMH HJIH BHeIpeHHe B coolIe-
CTBO BHIOB, TATOTEIOIIHX K aHTPOMOTEHHBIM H (HJH) pa3pexKeHHBM
MecTOOOHTAHHUAM — JIECHOH, 1MoJieBOH H JOMOBOH MbllueH. JomMuHaH-
TOM BO BCE€X CJyyasXx OTMeueHa phlxKas IoJeBKa, HO ee J0Js B Ha-
CeJIeHHH 3arpsi3HEHHON TeppPUTOPHM HHXKe, ueM ¢GoHOBOH (33 W
46 % cOOTBETCTBEHHO). DTO TaK¥kKe, BEPOSITHO, CBSI3aHO ¢ Jerpaja-
IHeH JecHbIX (HTOLEHO30B. B nMmakmHo#t u 6ydepHOil 30HAX mpo-
H30I1JIa 3JUMHHAUHA KPOTOB. XOTA HCIOJNB30BAHHHIH HAMH MeTOx
YUeTOB He TIPUTOJleH /i1 KOPPEeKTHOH OLEHKH UYHCIEHHOCTH 3TOH
Ipynnbl, AAHHBIA BHIBOA MNOATBEPXKJAAeTCd MOJHBIM OTCYTCTBHEM
KPOTOBHH BILIOTb 1O yAaJeHHA Ha 5—6 kM oT 3aBoja. Haubosee
BeposiTHast NMpHYHHA 3TOrO — pe3Koe NajieHHe YHCJIEHHOCTH Ha 3a-
Ips3HeHHOH TEpPUTOPHH OCHOBHOTO KOPMOBOIO OOBeKTa — LOXKIe-
BbIX 4yepBeH (cM. pasaen 7.7). ‘

IlonyyeHHble HAMH pe3YJbTAThl COTJIACYIOTCS ¢ KaPTHHOH TpaHc-
dbopmanyu coofllecTB MeJKHX MJEKONMHTAIOLIHX, NMOJY4YeHHOH Apy-
rumu aBTopaMu (JIykesnoBa, 1990).

Ha npumepe JOMHHHPYIOLIETO BHJAa — PbIXKE€H MNOJEBKH — pac-
CMOTDHM H3MEHEHHs Ha MOMyJSILHUOHHOM YpOBHE.

B TeueHne Hab6J10aeMOro NnepHoja YHCJIEHHOCTb PBIKEH NoJieB-
KM MOCTeleHHO yBelHuHBasach Ha o0O00OMX YyuacTkax (pHc. 22).
OnHako Ha HMIAKTHON TEpPPUTOPHH OHA -OCTaBaJjach B HECKOJbLKO
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Tab6auna 17
XapakTepHCTHKH HaceJeHHS MEJKHX MJEKONMHMTAWOUIHMX B .PasHbLIX 30HAX HArpy3KH

3ona, roxa
. doHonasn HmnakrHas
IMapamerp ”
1990 1991 1990 1991

O6wee oTHOCHTEJAbHOE ofHaHe (aB-

T'YCT — ceRTa6pb), ocobeil/100 so-

BYIIKO-CYTOK . . . e 10,12 18,00 4,82 10,73
JHoas sugos, 9%

Clethrionomys glareolus L. 56,30 42,07 39,80 25,90

Cl rutilus . . Coe 0,00 0,61 21,50 3,70

Apodemus sylvattcus e 16,70 4,88 30,10 | 11,10

Ap. agrarius e 0,00 1,22 0,54 2,12

Mus musculus e 0,00 0,00 1,08 0,53

Microtus agrestis . . . . . 0,00 3,05 0,54 1,06

Sorex spp. . . . . . . . . 22,80 47,56 6,45 55,60

Talpa europeae . . . . . . 4,20 0,61 0,00 0,00

ODonyasuusa ClL glareolus

Hona ¢OT, Y

1 14,2 27,6 17,3 12,4

2 53,6 47 .4 30,8 43,8

3 31,2 25,0 51,9 43,8
BroixxuBaemocTtb, Y% .. 51,5 40,3
Hunekc cemennuka (3 (DCDI‘) .. 11,84 15,91

TNMpuMeyaHnUe Bxe yuderoB oTmewaerca Ondatra zibethica,

pa3 MeHbme#d (B aBrycre 1990 r—B 4,1, B cenrabpe 1991 —
B 2,6 pasa).

K BHelIHHM NpHYMHAM CHHIKEHHUS UYHUCJIEHHOCTH MOMKHO OTHECTH
‘YMEHblIeHHe IJIOWIAfH H KOJHYeCTBA MHKPOYYACTKOB, NPHUTOLHBIX
s oburaHus. Bun Moxer coXpaHSIThCA JIMUIL B TeX <OCKOJKAaX
MecTOOOHTaHHHY, €EMKOCTb KOTOPHIX IO3BOJISIET MOAAEPKHBATbH HOP-
MaJ/JbHYIO XXH3HeledATeJbHOCTb. KpalHsis merpanauus JiecHOH pac-
THTEJBHOCTH HMIAKTHOH -30HBl 3HAUUTENbHO YMEHbIIA€T HX KOJIH-
yecTBO. IIpy HHM3KOH UYHCIEHHOCTH HHTEHCHBHOCTb INPSIMOTO OeHCT-
BUS NOJJIIOTAHTOB Ha NMOMYJALHMIO BO3pacTaeT, 4YTO B CBOIO ouepelb
MOXKET NPUBOAUTL K YrJyOJIeHHIO JeNpecCHH H yBEJHYEHHIO aMILIH-
TYABl MONYJNAUHOHHON nuHaMHKH (JIykbsiHoBa, 1990).

Cpenu BHyTpeHHUX (DaKTOpPOB CJAelyeT BHAENHUTh AeMorpaduuye-
CKYI0 CTPYKTypy HaceJeHHs H penpoAyKTHBHbIE XapaKTEpHCTHKH.
AHanu3 MosoBOH CTPYKTYpPHI NOMYJSALMH pbiKeH NOJEBKH MOKa3ad,
4TO BO BCEX 30HAX COOTHOLIEHHE MOJIOB CMELLEHO B CTOPOHY CaM-
HoB (B cpeaHem Ha HHX npuxoautcs 67 % ocoGeit). Ilpu atom
JIOCTOBEPHBIX pAa3JHUHH IO NAHHOMY I[OKAa3aTeNl0 MeXIy 3arpss-
HeHHOH M (OHOBOH TePPHUTOPHAMH He 0O6HapyKeHO.

Bo3pacTHylo CTpyKTypy aHaJH3UpPOBAJHM HAa OCHOBE (DYHKIHO-
HasgbHOTOo mnoaxoaa (Ougenen, 1983). Ero cyThb cocToMT B yuyere
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Puc. 22. Ce3oHHasg JAMHAMHKAa YHCJEHHO-

CTH pHixel noseskH B 1991 r. T ’
1 — ¢doHoBan TeppuTopHs, 2 — OydepHas, s
8 — HMNAaKTHas 30RB! g f-
3
Tl
¢dbuaHoNOrNUeckoro H GyHKLHOHAID- %
HOTO COCTOSIHHSI KHBOTHBHIX, CBsA3aH- &7 2
HOTO CO CKOPOCTBIO POCTa, MOJOBOTO S )
CO3peBaHHs H CPOKAaMH BCTYyIJIeHHs  SZ[
B pasMHoxeHHe. [IpHHsB 3a OCHOBY §1)
BHJ€JIEHHUs1 CE30HHBIX T[PYIITHPOBOK T P 7 I

(OYyHKLHOHAJNLHOE COCTOSIHME  3KH-
BOTHHIX, NMOMYJALHIO MOXHO pasfie-
JUTL Ha TpH ¢usnooro-pyHKUHOHAJbHBE TrpynnupoBku (POPI):
| — nepe3auMoBaBLINE XHUBOTHHE, 2-—He pa3MHOXaIOIUINecs B TOX
poXKJeHHsI ceroJieTKH, 3 — pasMHOXKAIOIHecst B IoJ poXK/IeHHs Cero-
jetkn. Ocob6u PPI KauecTBeHHO HEpPABHOLEHHHI IO CBOEH pOJIH B
nonynsuun: «pyskuus» 1 1 3 ®PI' — HapaluBaHHe YHCJAEHHOCTH
3a CYeT aKTHBHOIO pa3MHOXEHHs, 2 — OnpejesieHHe YHCJIEHHOCTH
B 6YAYLUEM TrOAY.

OnvH U3 BaXXHEHIIHX IOKasaTeJeil, onpelelsIOUX AeMorpadu-
YecKyl0 CTPYKTYpPy IMONYJsSILHH,— BbIXKHBaeMOCTb 3BEPbKOB BO Bpe-
Ms 3HMOBKH, KOTOpPasi paCCUHTBIBAeTCSl KaK OTHOIUEHHe YHCJa KH-
BoTHEIX | ®OPI B HacrosiieM roAy K UYHCAY XKABOTHHX 2 OPI
5 npeabaymeM. Has sumer 1990/91 r. BoikuBaeMocTb B 1,3 pasa
HHXXe Ha 3aTpPsSI3HEHHOH TeppPHUTOPHH.

3aperucTpupoOBaHBl  CYLIECTBEHHblE pas3JjMyHs B BO3PacCTHOH
CTPYKTyp€ NONyJSLHUHA cpaBHUBaeMblx Teppurtopuil. loas ceroser-
KOB BO BCeX 30Hax OblJla OAMHAKOBOH (B cpeaHeM 3a JABa roja
okoso 80 %). ITonoBospennix ke ceronetkoB (3 ®PI) B HMMakKT-
HOH 30He ObLlI0 3HAUHTeAbHO OoJblle (B cpelAHeM 3a JBa roja —
47,8 npotus 28,6 % na ¢boHOBO# TeppuTOpHH).

Cyante 06 MHTEHCHBHOCTH Pa3MHOXEHHsI 3BEPbKOB MOXKHO Ha
OCHOBAaHUHM TIPSIMBIX M KOCBEHHHX JAaHHBIX. B KayecTBe npsMoro
TOKAa3aTeJsd HHTEHCUBHOCTH Pa3MHOXEHHSI MBI HCIOJ/Ib30BaJH HHAEKC
CeMeHHHMKa (OTHOILEHHe MacChi OpraHa B MHJJHrpaMMax K Mmacce
TeJla B I'PaMMax) y pasMHOXAaIOIIHXCs KUBOTHHIX. Hdas 1 OPT
HHJEKChi CeMeHHHKa GJIM3KH BO BCeXx TpeX 30Hax, a ajasa 3 OOl
3aMeTHO paaJjnuyalorcs (c¢M. 1aba. 17), XOTA pasjuuusl HeLOCTO-
BepHBI H3-3a 3HAUHTENbHOH BapuHabGebHOCTH. YBe/HyeHHe HHIEKCA
ceMeHHHKAa OOBIYHO CBHAETEIbCTBYET O MOBBLIIIEHHH DeNpOJyKTHB-
HOro HampsikeHus y camuoB. IlonyueHHBle pe3yJabTaThl COIVACYIOT-
Csl ¢ DaHHBRIMH ApyrHx aBtopoB (JIykpanoBa, 1990), taxxke 3ape-
THCTPHPOBABIUHX yBeJHueHHe HHJeKCa CeMeHHHKa IIPH TeXHOreH-
HBIX Harpyskax.

KocBeHHO OLEHHTb HHTEHCHBHOCTb Da3MHOXEHHs 3BepbKOB
MoxHO mo cooTHoweHnHo PPI. Ha umnaxTHO# ¥ HOHOBOA TeppH-
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TOpHAX OTHOLIEHHE 4Mc/Ia pasMHOXKaOWHxes ocobenr (14-3 OOT)
K YHCJIY JKHBOTHBIX, He y4YacTBYIOIIHX B pa3MHOXeHHn (2 OOT),
JI0CTOBEepHO pasJHyaercs. [Ipeo6/ianaHne Ha 3arpsi3HEHHOH TeppH-
TopHH 1 ¥ 3 ®OTI" cBuaerenscTByer o 6OJbIIEH UHTEHCHBHOCTH pas-
MHOXEHHSI 3BEPbKOB 10 CpaBHEHHUIO ¢ (OHOBOH TeppUTOpHEH.

Be takxke npoBeneH aHal M3 MOPPOMeETPHUECKHX MOKa3aTeJsel
pBHIKEH INOJIEBKH, NMPOJEMOHCTPHPOBABIIHA OTCYTCTBHE AOCTOBEPHBIX
pa3/iMYyHA MeXJy ydyacTKaMH IO HHJEKCYy MeyeHH, cepua, mouex
H HajgnoueyHHKoB. OTCYTCTBHE pa3MyHi Ha OPraHH3MeHHOM YpOB-
He NpPH HX 3HAYHTEJBHOCTH Ha MOMYJSLHOHHOM CBHAETENbCTBYET
0 GoJbllleli YyBCTBHUTENbHOCTH MOMYJSLHOHHBEIX TapaMeTpPOB K TeX-
HOreHHBIM HAarpyskam H, cJefoBaTeJbHO, HX O6oJjblled wuHpopMa-
THBHOCTH,

Takum 06pa3oM, NpOMBILIIEHHEIE BHIGPOCH BBI3BIBAIOT CYLIECT-
BEeHHble H3MEHEHHs] B HacCeJeHHH MeJKHX MJIEKOIHTaWWHX. ITH
H3MeHeHHs] MPOSIBJASAIOTCS B OCHOBHOM Ha NONYJSIIHOHHOM YpPOBHE
yepe3 U3MeHeHHe feMorpadHueckoil CTPYKTYPH. YBeJHueHHe HHTEeH-
CHBHOCTH Da3MHOXEHHsl Ha 3arpsi3HEHHOH TeppPHTOPHH CONPOBOXK-
Jaercsl MOBBILIEHHEM cMepTHOCTH. OCHOBHAas NpHYHHA, BEPOATHO,
3aKJI0YaeTcs He B IPAMOM TOKCHUECKOM JAEHCTBHH MOJIVIIOTAHTOB,
a B TexHOTeHHOH Tpanchopmanuu Mectooburanufi (Canbikos,
19886). B nauboJsiee merpaJHpOBAHHBLIX y4acTKaX MOMYJAUHH MeJ-
KHX MJICKONIHTAIOLINX, BO3MOXHO, HE BOCIPOM3BOJAT cebs H NOA-
IEPKHUBAIOTCS 33 CYET MHPUTOKA MHTPAHTOB C COCEJHHX TEppPH-

TOPHA.
7.12. COOBILECTBA 3NHUPUTHBIX JIUMIAAHUKOB *

BbiCcOKasi 4yBCTBHTEJBHOCTb SNMHGHTHHIX JHUIAHHHKOB K aTMO-
chepHOMYy 3arpsi3HeHHI0 OHJIa OTMeEUeHa ellle B MNPOULIOM BeKe.
Torma e BbICKa3aHa MBICJAb O BO3MOXHOCTH HX I[IPHMEHEHHS HJs
MEIHKAlUHH COCTOSIHHSI BO3AYLIHOH cpenbl. OCHOBaHHAMH [AJs1 3TOTO
cayxar GosbLiasi NPOJNOJIKHTENbHOCTb KH3HH HHAHBHAYaJbHOTO
CJ0eBHIlA, OTCYTCTBHE OPraHOB BOJO- H razoo0MeHa, HH3Kas CIO-
-cCOHOCTb K aBTOPErYJSILUH H, KaK CJeJCTBHe,— BbICOKasl CTEelNeHb
3aBHCHMOCTH OT ()H3HKO-XMMHUYECKHX NapaMeTpoB cpelbl OOHTaHHA
(Maptus, 1987; Tpacc, 1984). [IpiMeneHHe JMXEHOUHAHKAUMH AaeT
XOpollIHe pe3y/abTaThl /s PErucTpalHH COJepXaHHA B BO3NyXe
CEePHHCTOTO aHTHAPHAA, (HTOPHIOB, TAXKEIBIX METaJJIOB, KaJbLHil-
cojepxallell MblIM U T. A. JlBAAACh ONHHM H3 HauboJjee YYyBCTBH-
TeJbHBIX COCTABJSAIOIIHX 9KOCHCTEM, JIHIIAHHHKH MOTYT OBITH
HCIIONb30BaHbl /ISl pPaHHEH NHATHOCTHKH HapyllleHHH, KOrja peak-
IlMH JAPYTHX KOMIIOHEHTOB elle He BLIPAXKEHBL.

Poab 3MHOUTHBIX JHIIAHHUKOB B (YHKIHMOHHPOBAHHH JIECHBIX
3KOCHCTEM YacCTO HelooleHHBaeTcsi. biaromapa WHPOKOH aMILJIH-
TyJe TeMNepaTyp, MPH KOTOPHIX MOXEeT NPOHCXOAHTb (POTOCHHTES,

* Asrop pasgena M. H. Muxa#iaosa.
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60JIbLION yNENbHOH MOBEPXHOCTH, a TaKXKe MeXaHH3MaM ajanTalliu
K 9KCTpPEMAaJbHBIM YCJOBHSM, TO3BOJSIOILHAM B KOPOTKHA CpOK
JOCTHUraTh ONTHMAJBHOrO YPOBHS (POTOCHHTE3a, f0JA JHIIAHHHKOB
B rasoo6MeHe HOpPMaJbHO Pa3BHUTOH JIECHOH IKOCHCTEMBI NPEACTAB-
JAsercss BecbMa 3HauHTteabHoH (Richardson, 1973). Kpome rToro,
BCJEACTBHE CHJBHOH pPacCeUYeHHOCTH TaJIJIOMOB JIUIIAHHHKH MOLYT
UrpaTh 60Jiee BaXKHYIO 0 CPAaBHEHHIO C BHICHIMMHU PAaCcTEHUSIMU POJib
B TIIpolleccax, CBA3aHHBIX ¢ IJOLIAJbI0O TIOBEDPXHOCTH, HAIpuUMep
ajpcopbunn BellecTB U3 BO3Ayxa u ocaikos (Nash, Boucher, 1989),
3a cueT 3TOro 3MH(MUTHI CYIECTBEHHO BJHAIOT Ha CTPYKTYPY THOPO-
rEOXUMHYECKOrO MOTOKA, U3MEHASs mnyTeM n30HpaTeNbHOrO IIOrJO-
ILeHHS] KOHLEHTPALHH HOHOB B OCAaJKax, MPOXOAALIUX Hepe3 KPOHY
u crexawpuiux no crBony (Lang et al., 1976).

K HacTosileMy BpeMeHH YCTAaHOBJIEHO, YTO OCHOBHAs TPHUYHHA
rifenn JHIIAaRHHKOB B YCJOBHAX MPOMBIIIEHHBIX PalOHOB — 3TO
razoo6pasHble MOJJIOTAHTH, IJaBHEIM 006pa3oM IBYOKHCH CEPH H
(dropuanl. IlbleBbie yacTuiel ¢ aacop6HPOBAHHEIMM HA HHX TSXKe-
JBIMH MeTaJJlaMH JHIUb ycyry6asiior ux neficrsue (['opmxos, 1990;
Le Blanc, Rao, 1975). OnbelTH 1m0 TpaHCHIAHTALUH JHIAHHUKOB H3
NPHPOAHOH Cpenbl B 3arpPsSI3HEHHYIO IIO3BOJIHJH BBISIBUTb OCHOBHBIE
Mopposaoruyeckne W (PHU3NOJOTHUECKHE IIPH3HAKH IOpaXKeHHusl
JUIIaAHHKOB; ofeclBeuHBaHHE TaJJIOMOB, MOSIBJEHHE TPELIHH H
HEKPOTHUYECKHX MATEH, OTCTaBaHHe JjomacTefl oT cyfcrpaTta, ymMeHb-
uleHHe O6Pa30BaHUA COpPENHH W H3MIAHHA, CHHXKEeHHe DHKCALlMH ABY-
oxucH yriaepoma M T. n. (Nash, 1971; Sochting, Johnsen, 1978;
n 1p.). HMccnenopanua GHOXUMHYECKHX M (U3HOJOTHYECKHX MeXxa-
HH3MOB JeHCTBUSI TOKCHKAHTOB BHISIBHJH HapYyUIeHHs NHIMEHTHOTrO
annapaTta, JAbXaHud, (EepMEHTAaTHBHOH JAefiTeJbHOCTH (BKJlouas
HHTPOTre€Ha3HYI0 aXKTHBHOCTb Y a30T(HHKCHPYIOINUX BUAOB) H APYrHX
MeTaboJMYEeCKHX INpOLEeccoB. ABTOpPH HCCJAENOBAHHA YKa3bIBAIOT
MOPOroBElE KOHLUEHTPALMY TOKCHUKAHTOB, BLI3BIBAIOILIHME DPa3JIHUHBIEC
HapyIHeHHsl XHU3HeledTeNbHOCTH JauiaiiHukos (Atlas, Schofield,
1975; Baddeley et al., 1972; Nash, 1973; Richardson, Puckett,
1973; n np.).

B pesyabTaTe H3yueHUs JUINAUHHKOBBIX TPYNIIHPOBOK, HaXOHs-
IIUXCS NOJA BO3LEHCTBHEM IIPOMBIIJIEHHBIX BBIOPOCOB, YCTaHOBJEHO
ofenHeHHe BHAOBOro 6oraTcTBa NO Mepe NpHOJHKEHHSA K HCTOY-
HHKY 3MHccHH. Taxske yMeHbmiaercss ofilee NPOEKTHBHOE NOKPHITHE
JHUIAWHHKOBEIX rpynnupoBok (Bynaema, 1989; Maptun, 1984;
Brodo, 1966; Gilbert, 1969; LeBlanc et al., 1972; u np.). Huasa
WMHOTHX BHIOB OTMeueHO cHuxkeHne ¢epruabHoctH (LeBlanc, De
Sloover, 1970; Skye, 1968). BoJbIUHHCTBO MOJOGHBIX HCCAEN0BaHUHA
BLINOJIHEHO JJIS TEPPHUTOPUM KPYNMHBIX roponoB. Te M3 HHX, KOTO-
pble KacaloTcsl peakld¥ Ha 3arps3HeHue JIHIIaHHUKOBOTO MOKPOBA
€CTeCTBEHHBIX COOGLIECTB, KpalfiHe MaJIOUNCIeHHbI.

Pe3yjibratoM paboT no M3yYeHUIO SNHGHUTHHIX JHIHNAHHHKOB
TrOpPOJAOB M NPOMBIIJIEHHBIX arjoMepaluil CTaJd JHXEHOHWHAHKaLH-
OHHble KapThl, Ha KOTOPHIX OTPaXKeHbl 30HBI AerpajalHuy JHIUaiHH-
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KOBHIX TPYNIHPOBOK, COOTBETCTBYIOLIHE 30HAM C pa3JHYHON CTe-
NeHbIO 3arpsisHeHHs cpefbl. [l MOCTPOEHHs KapT Hapsady ¢ Tpalu-
IIHOHHBIMM XapaKTEPHCTHKaMM 3MHOHUTHOrO TMOKPOBa (KOJHYECTBOM
BHJ0B, IIOKPBITHEM, BCTPEYAEMOCTDIO, }KH3HEHHOCTBIO H AP.) HCIOJb-
3YIOT CHHTETHYECKHE HHIEKEHl, I'NIaBHBIM 06pa3OM HHIEKC YHCTOTH
atMmocepsr e CnyBepa — JleBaana (De Sloover, LeBlanc, 1968)
u HHAeKc noJseotoJiepaHTHoctH X. X. Tpacca (1984) u ux Moau-
dbuKauuu.

Martepuanb 0 jerpajauvH JHIIAaHHHKOBOTO TOKPOBa, KaK Tpa-
BHJIO, CONOCTABJSIIOTCS €O CBEJEHHUSMH O COLEPXKAHHH B BO3AYyXe
OTZe/MbHBIX TOKCHKAHTOB, MOJYYEHHBIMH NYT€M TOYEUHBIX 3aMepoB
WJIH Ha OCHOBe MoJesed aTMmochepHOro mepeHoca. JTO OaeT BO3-
MOMHOCTb OTNpedessiTh KPHTHUeCKHe KOHUeHTpaUuHH. PesyabTaThl
3HAYUTENbHO BapbHUPYIOT B 3aBHCHMOCTH OT MECTOTOJNOXEHHs paft-
OHa, CTPYKTYpPbl BBIOPOCOB, NpHMEHsieMBIX METOAMK W T. O. laK,
B pa6Gore Y. Bpomo (Brodo, 1972) npuBeseHbl daHHble pasHBbIX
aBTOPOB O KOHUEHTPAUHAX NBYOKHCH Cepbl, BLI3BIBAIOIIHX 06pas3o-
BaHHE <«JMINANHMKOBOH NYCTHIHH». 3HAau€HHs 3TH KOJeGJI0TCA OT
0,015 no 0,17—0,20 ppm. MMeloTcsi TakKe cBeleHUS O KOHIEHTpa-
UHAX TOKCHKAHTOB, KPHTHUECKHX JJsi OTAeJbHbIX BuIOB (Hawk-
sworth, Rose, 1970; Vick, Bevan, 1976).

PajioH Hamux HCC/I€NOBaHHH B OTHOIIEHHH JHXEHOUHIHUKAUWUH
obnajfaer onpeaeneHHol cneuHdukoid. Bricokass KOHUEHTpauus Mpo-
MBIILIJIEHHBIX TPEANPUATHH, CYIIECTBYIONlAas Ha NPOTSIKEHHH [JIH-
TeJbHOrO MEpPHOJa BPEMeHH, IpHBeJa K BO3HHKHOBEHHIO BBICOKOIO
PErHOHAJNBbHOTO YPOBHs1 3arpsi3HeHus atMocdepbl, 4YTO BHI3BAJO
peskoe CHMXKeHHe (PIOPUCTHYECKOTO pasHOOGpa3Hsi JHIIAAHUKOB,
UX TPOEKTHBHOIO MOKPLITHS, }KU3HEHHOCTH U T. A. DTO 3aTPYAHSET
4CNO0JIb30BAHHE TPAJAMIMOHHBIX MOJAXOI0B. YCTAHOBJEHO, UTO B JaH-
HBIX YCJIOBHSIX ONTHMAJbHBIM IIOKAa3aTelleM MOXKeT CIYXHTb BHIO-
Basi HACBILEHHOCTb, MAJS KOTOPOH oOTMeueHbl HauboJee TecHas
CBSI3b CO CTENeHbl0 3arpsi3HEHHS M MHHHUMaJbHOE BapbHpPOBaHHE
NpH OJHOM ypOBHe Harpy3ku. MHQOpMaTHBHE TakKe NPOEKTHBHOE
HOKPHITHE HA OCHOBAHMY CTBOJA H BBHICOTA NOIHATHS IO CTBOJY
JoMuHupylomero Buaa (Muxa#aosa, 1990).

Meronuka

HccnenoBanns nposenensl B HioHe 1990 r. Ha npobHBIX mJolna-
IfX, pPACIOJOKEHHBIX B y3Jax KHI0MeTpoBOil ceTku 20XX5 kM (cM.
puc. 14). Ha xaxpo#l nsowmagu onucaHbl 3nUHUTHBIE JHILIAHHUKU
Ha 20 pepeBbsix OLHOH MOPOAB (COCHBI, Gepe3bl Uau enu). B onu-
CAHHMAX YKa3biBaJoCh (JIOpUCTHUECKOe pa3Hoobpasue (KOJHUECTBO
BUIOB Ha npoOHOHA mJolajH), BHAOBAs HACHILEHHOCTb (KOJHYe-
CTBO BHIOB Ha JepeBO), NPOEKTHBHOE MOKPbITHE HA OCHOBAHHH
cTBoJa ¥ Ha Bbicote 1,3 M (no kBajgpart-cerke 1010 ¢M co cTopo-
Hbl HaHOOJBbILEro TOKPBITHS), BHICOTA NOJHSITHS MO CTBOJY AOMH-
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Hupymooliero suna Hypogymnia physodes (una otpeske ot 0 10
180 cMm). Bcero ucnoansoBano 1800 onucanuii Ha 85 npoGHbIX
nJ0ILaAsAX.

PesyabTatnl H 06cyxneHne

M3 HayueHHBIX NOPOA AepeBbeB CTBOJNOBLIE c0061iecTBA HaubO-
Jiee XOpPOILO pa3BHTHI Ha cOCHe M Gepese. s HUX OTMeueHbl Mak-
cHMaJsbHOe (opHCcTHYeCKoe 6OraTCTBO M BHAOBAasi HAChIIEHHOCTD.
JIuxenodsopa enu 3HauuTenbHO GegHee, TaK KakK 3[€Cb MOTYT OOH-
TaTb JIHIIb OCO0EHHO TEHEeBLIHOCJUBbIE H BJAAaroMiOGHBBIE BHABI
(Psi6bkoBa, 1965). Ilpu 3TOoM mapameTpbl JHIIAHHHKOBOrO IOKPOBA
JaHHOH MOpPOABbl CYIIeCTBEHHO 3aBHCAT OT XapaKTEPHCTHK KPOHBI
OTAeAbHBIX (HOpPOGhHTOB, UTO MPHBOAMT K 3HAUHTEJNBHOMY BapbHpPO-
BaHHIO NPH3HAKOB NPH OJHOM YPOBHe 3arps3HeHHs. ITO CyllecT-
BE€HHO 3aTPYyIHAET HCMO/Ab30BaHHE JIUUIANHHKOBLIX I'PYIIMHPOBOK €JH
B Lensax OHOHHIHKAllHH H HOPMHPOBaHHS.

Ha ocHoBe mapaMeTpoB 3mMU(HTHOro JHINAAHHKOBOTO IIOKPOBa
Ha H3YYeHHOH TEPPUTOPHH ObIJH BbIAEJEeHbl TPH 30HBI, XapaKTepH-
CTHKa KOTOPHIX npHBeneHa B Tabua. 18. PuopucTHueckoe pasHo-
ofpasHe H BHIOBas HACHILIEHHOCTb — MMOKa3aTelH, OCHOBAHHBIE Ha
KOJIHYeCTBe BHAOB, CIMOCOOHBIX CYIIECTBOBATH IIPH JAHHOM YpOBHE
3arpsisHeHHsl,— CBSI3aHBl MeXAy co00# TecHOH JHHEHHOH 3aBHCH-
MocTbIo (ko3bdunuent koppeasuuu 0,91). [TosToMy peakuusi gaH-
HBIX IOKa3aTejell Ha TEeXHOUEeHHYI0 HArpy3Ky MpOsBJseTcs CXOX-
HelM ofpa3om. OTMeuaeTcss pe3koe yMeHblleHHe BHIOBOro Gorat-
ctBa 3nUGHUTOB NMPH NMPUOJTHMKEHHH K MCTOUHHKY BbIGpocOB. Ha pac-
CTOSSHHH J1I0 3—4 KM OT HCTOUHHKA KOJHYECTBO BHJIOB Ha COCHe
H Oepe3e yMeHblllaeTcd B 6—7 pa3 no cpaBHeHHIO ¢ ¢OHOBOH Tep-
puTOopHe#, Ha elM —B 2—3 pasa (JuXeHO(JOpa NpeacTaBlieHa
IByMs-TpeMsi HauGoJiee YCTOMUHBBIMHM BMJIaMH, IJIaBHBIM 06pa3oM
Cladonia coniocraea, Hypocenomyce scalaris w Scoliciosporum
chlorococcum). BuaoBasi HacCBILIEHHOCTb yMeEHbIIAETCS MPH 3TOM
B 9—10 pa3 na cocHe u 6epese u 6osee uem B 20 pa3 Ha eJH.

B6au3y BCTOYHHKA 3arpsisHEHHs OTMEUYeHO yMeHbIleHHe NpOeK-
THBHOTO TNOKPBITHS JHIIAAHUKOB KaK B NPHKOMJEBOH YaCTH CTBO-
Ja, Tak W Ha Beicote 1,3 M. Ilpu 3TOM JMIIafiHMKH Ha OCHOBaHMH
CTBOJIa OKAa3bIBAIOTCsI MeHee YS3BHMEI, TaK Kak B 3HAYHTeJbHOH
cTeneHM 3KPaHHPOBAaHbl TPaBOCTOEM H MmojJecKoM. Kpowme Toro,
YCJIOBHSL B NIPHKOMJIEBOH uyacTH 6oJjiee 6JaronpHsATHH [Js1 3acefe-
HHA W pasMHOMEHHs JHIIAHHHKOB OJiarogapsi ocOOeHHOCTAM CTPYK-
TypHl KOpbl. B MMNaKTHO! 30He HAa OCHOBaHUHM CTBOJOB Gepe3b H
COCHbl MPOEKTHBHOE IMOKpbITHE cocTaBaser MmeHee 10 %, uyto B
10—25 pa3 Menblle (OHOBHIX 3HAuyeHHll, Ha eaH— 15—220
(2—4-kpaTHoe yMeHbliueHHe). Ha Bbicote 1,3 M B 3TOH 30He JuiIai-
HUKH OTCYTCTBYIOT.

Bricota nogustHs nmo cTBONy H. physodes — pononHuTenbHas
mepa OGW/IHsI JOMHHMpYIOWlero Buna. B umnakrhoit 3one H. physo-
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Ta6auuwa 18
NMapaMeTpsl JMIARHHKOBOrO NOKPOBA B PA3HbIX 30HAX HATDPY3KH

30Ha H pacCTOsiHHe JO 3aBOja, KM

Tapamerp ‘WmMnaxkrHas Bydepuasn QoHnopax
(0—4) (5—12) (>13)
CocHa
KoaxgecTtso BHAOB . . . . 0—4 4—5 12—15
Buposas HAaCHIILEHHOCTh 0,0—2,8 3,0—4,3 5,0—5,6
IMpoekTuBHoe mnoxpuiTHe, Y% :
Ha OCHOBAHHH CTBO.JA 0—38 10—27 63—74
Ha Buicote 1,3 M . . . 0—1,5 0,5—35 ' 2975
Bbicora moAHATHA, cM . . . 0—20 180 180
Bepesa
KoauuecrBo BHIOB . . . . 0—3 2--7 10—14
BuaoBas HachILIEHHOCTh 0,0—1,0 1,0—4,8 3,6—5,7
IpoekTuBHoe mnokphiTHe, Y
Ha OCHOBAHHH CTBOJA 0—10 19—78 61—85
Ha Bbicote 1,3 M . . . 0 0,0—6,5 0,5—13
BbicoTa NOAHATHSA, CM . . . 0—15 0—78 68—150
Ean
KoauuectBo BHAOB . . . . 0—4 47 6—8
Bunosas HAaChILIEHHOCTD 0,0—0,4 1,1—-2,0 2,3—3,1
IpoekTnBHOE nNOKpLITHE, Y%
Ha OCHOBAHHH CTBOJA 0—22 17—51 18—38
Ha Bbicote 1,3 M . . . 0 0—3,5 0—10
Bricora noauarus, cm . . . 0—25 0—25 0—70

des pocturaetr BoicoTHl 10—15 ¢M Ha cTBoJlax Oepesbl H COCHHI
n 256—30 cm Ha cTBoJax eqH. Ha cTBoslax cOCHBI TpHHSTasi Mak-
cMMaJibHas oTMeTka — 180 cM -— o6Hapy:KeHa Ha paccTOsiHHH 13 KM
OT HCTOYHHMKa 3arpsisHenua. Ha enn doHOBble BeJqHUMHBI — 70—
80 ¢cM — oTMeueHbl Ha pacCTOAHHH 8—9 KM,

Cioenyer OTZeJbHO OCTAHOBHUTBLCS HAa BOMPOCE O BapPbHPOBAHHH
nokasarened. M3 Bcex paccMOTpPeHHBIX I[apaMeTpoB HauboJsee
BapuabenbHO MOKPHITHe HA BhicoTe 1,3 M (0ocobeHHO Ha enu U Gepe-
3e, rae Kos3pdHUIHeHT BapHaUHM NMPAaKTHYECKH TPH BCeX YPOBHAX
Harpy3ku mnpesbimtaer 200 %). BapbupoBaHue 3TOro mnoxasaresst
Ha cocHe Heckoabko MeHblle (50—160 %). BupoBas HachluieH-
HOCTb — HaHMeHee BapuabesbHbl moKa3aTesb. s Hee xapakTep-
HO YeTKOe yBeJHYeHHe CTEeNeHH BapbHPOBaHHS MO Mepe npHOIHKe-
HHI K HCTOYHUKY BmIGpocoB. Ilpu 3ToM ko3¢ duuMeHT BapuUauHH
s enu BospactaeT no 4359 9% (donosuit — 39,5 %). Kosdbdu-
UMEHTH BapualHy /s COCHbl M Oepesbl, KaK NpPaBHJO, HE IPEBHI-
wator 50 %. BapbupoBaHHe MOKPLITHA Ha OCHOBAHHH CTBOJA TakK-
e yBeJHUYHBaeTCsl C BO3pacTaHHeM HAarpysku. D10 Haunbosee yeTKo
BbIpaxeHo ass eaud (ot 75,8 mo 435,9 %). Kosdduunentsl Bapua-
UMM JJIs COCHH M 6epeswl HaxoasTcs B mpepeaax 100 Y%.
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Tab6banua 19
PacnpocTpanenHe HEKOTOPHIX BHAOB JHMIAAHHKOB B HCCJAEAYEMOM paiioHe

| _3oHa Harpyaks

Baa '
HmnaxrHas Bydepuas doHoBas

Cladonia coniocraea + +4+ 4+
Hypocenomyce scalaris + 4 44
Scoliciosporum chlorococcum +-+ i -
Cetraria pinastri -+
C. saepincola -+ 4+
Cladonia fimbriata +
Hypogymnia physodes ++ -+
Lecanora pulicaris 44 +4
Parmeliopsis ambigua +- -+
Bryoria implexa +
Cladonia cenotea 4
Evernia mesomorpha ++
Parmelia sulcata 4+
Parmeliopsis pallescens +
Usnea spp. +

lNMpuMeuaHHe <«+» —eAHHHYHA BCTPEYAEMOCTb, «+ +» — BCTPeyaeMocTr 50—80 %,
«+++» — BcTpeuaeMocts 80—100 %.

AHanu3 MmartepHasia IO3BOJIMJ YCTAHOBHTb Pa3HHIY B PeaKUHH
Ha 3arpsi3HeHHe OTHAeJbHBIX BHIOB 3NH(HTOB. Ilo cTeneHu 4yyBcTBH-
TEJbHOCTH JHINAaAHHKH MOrYyT OHITb pasjefeHbl Ha TDH TPYIIBl
TOKCHTOJIEPAHTHOCTH, BCTPEUAIOIIHECH COOTBETCTBEHHO B TpPeX 30HaX
Harpy3skd. B Tta6s. 19 npuBeneHnl HaHHbIE JHIUb O HauboJee pac-
NPOCTPAaHEHHBIX H JIETKO HAEHTH(QHUHPYeMhX BHAAX, BCTPEYaloLIUX-
csi Ha Gepede u cocHe. CBefeHHs O JHINAHHHKAaxX €JH MBI HE IPH-
BOAHM BCJEACTBHE HEUETKOCTH [PAHHI| MeXJy IPYNIIaMH H 3HAayH-
TEJLHOTO BapbHPOBaHHA MOKa3aTeJefl.

Peakuus HeKOTOPBIX BHUOB JIHIIAHHHKOB Ha 3arpsi3HeHHe OTJIH-
yaeTcs OT MX DeaKUHH Ha 3arps3HeHHe CXONHOTO THMa (CEePHHCTHIM
aHTHAPHAOM H MeTaJJaMH) B ApyrHx perHonax. Tak, B. B. I'opw-
koB (1990), wn3yyaBmH# SNHGUTHHE JHXEHOCHHY3HH COCHOBDIX
JecoB KoJbCKOrO MOJMyOCTpOBAa, NPHBOAUT KaK YYBCTBHTEJBLHHIE
Buanl Cladonia cenotea, H. physodes m Hypocenomyce scalaris,
KOTOpble B HAIIHX YCJOBHSAX fIBJAIOTCS COOTBETCTBEHHO OYEHb UYB-
CTBHTE/bHBIM, YYBCTBHTEJIBHEIM H yCTOHUUBBIM. Parmeliopsis ambi-
gua, otHeceHHHH B. B. [OpmIKOBEIM K rpynme ycTOHYHBHIX, HaMH
3ayHCc/eH B TPYNNy 4YyBCTBHTENbHBIX. OLEHKH YYyBCTBHTEJbHOCTH
Parmelia sulcata, Cetraria pinastri W TnpeicTaBHTeNIeHd CceM.
Usneaceae coBnafalor.

Takum 06pa3oM, mpOMHIULIEHHEE BHIGPOCH NPHBOASAT K Jerpa-
JaluH JHIMAHHHKOBBIX T'PYNNHPOBOK BILIOTH OO MOJHOMO HX YHH-
UTOXEHHA. DTO mpexje BCEro MpOABJAETCA B YMeHbIIeHHH (JopH-
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CTHYECKOro 60raTcTBa M BHIOBOH HACBHIIEHHOCTH, MPOEKTHBHOIO
MOKPBITHA H BLICOTHl NOAHSITHH HO CTBOJY. TeppHTOpHS, Hemocpen-
CTBGHHO NPHMBIKAIOLIasi K 3aBOAY, NpeAcTaBiaser co60ll «JHIIANHH-
KOBYIO MYCTBIHIO»,

7.13. 9KOCHCTEMA B LLEJIOM

3aBepiiasi paccMOTpeHHe (HDEHOMEHONOTHH TEeXHOT€HHBIX TpaHc-
topMalHi OTAeJbHBIX KOMIIOHEHTOB, IONbITaeMCs NPeACTaBHTh
KapTHHY AJSl 3KOCHCTeMbl B uUesJoM. IIpu 3TOM MBI HE HpeTeHayeM
Ha NOJHOe DacCKpbITHE BCeX MeXaHH3MOB HaOGJIIONAIOUIMXCS H3Me-
HeHHH, a ¢AesaeM akKleHT JHIIb Ha TeX MOMEHTAaX, KOTOpble HMEIOT
HeloCpeJCTBEHHOe OTHOLIeHHe K YCTAHOBJEHHIO INpelebHO a0omy-
CTHMBIX Harpysokx. >

Harsasinxee Bcero npouecc TpaHchoOpMalHH MOXKHO IPeNCTaBHThb
KaK 1nocjenoBaTeJbHYIO CMeHy cTajauii. Takoe mpeacraBiieHHe Tpa-
JHLHOHHO B NpHKJalHON 3KoJjoru (ApxkaHoBa, EamatbeBckui,
1990; Kprouxos, 1991; Cmut, 1985; Bormann, 1982; u np.). Ucnoasb-
3ysl TNPHHIHIN NPOCTPAHCTBEHHO-BPEMEHHBIX aHaJIOTHH, CTaguu
TpaHCthOpMalMH MOXKHO HHTEpPNpeTHPOBaTb KaK (asbl TeXHOTeH-
HOH cyKueccuu. B HalleMm ciayyae cxeMa Moxer GbITh CJeAYIOILEH
(HasBanuga crtaauil gaunl no: Bormann, 1982).

1. Cragus BHINajJeHHs YYyBCTBHTeJbHbIX BHA0B. HaGaionaercs
3JHMMHHAUHSA HaHboJlee YYBCTBHTEJbHbIX BHIAOB 3MUMHTHBIX JHLIAMN-
HHKOB., Ilo GOJBIIHHCTBY OCTaJbHBIX MapaMeTPOB 3KOCHCTEMbI He
OTJIHUHMBI OT (OHOBOI'O YpPOBHS.

2. Cragus CTPYKTYDHBIX NepecTpoeK 3KocHcteMbl. Perucrtpupy-
eTcsl yXYyIIIeHHe CaHUTAPHOIO COCTOSIHHSl JepeBbeB, HO NJOTHOCTb
IPeBOCTOSl H ero 3amac He H3MeHstoTca. [IpoHcxonsit naMeHeHus
B TPaBAHO-KYCTADHMYKOBOM sipyce (BBIMAafalOT UYyBCTBHTEJIbHBIE
BHAbI JIECHOrO PasHOTPaBbsi). 3HAUHTENbHO YMEHbINAETCS UYHCJIEH-
HOCTb NOXOEBbIX yepBeH, 3aMelJeHbl IIPOLECCH], OCYLIeCTBJAsEMble
[NOYBEHHHIMH MHKpOOpraHMaMaMH. HesHauHTesbHO yBesHUHBaeTCsi
TOJIHHA INOACTUAKH, CylllecTBEHHO YMeHbIIAlOTCA pa3Hoobpasue
u obuane 3nUGHUTHHIX JUmaiHUKOB. IlapaMerpbl HaceleHHs NTHLL
H MEJKHX MJIEKOMHUTAIOLIUX OCTaloTCd Ha ypoBHe ¢oHa.

3. Crajusi YaCTHYHOTO pa3pylleHHs 3KocHUCTeMbl. JlpeBecHBIH
fpyc yrHeTeH M H3pexeH, 3HAYMTEJIbHO yMeHbIleHbl €ro 3amnac H
[OJHOTA, HapylleHO BO306HOBJeHHe. B TpaBsiHOM spyce NOYTH
OTCYTCTBYIOT JIECHbIE BHIBI, KOTOPble 3aMeHeHbl JYTOBbIMH M BHJa-
MH-3KCcrepeHTaMU, [loBbIIeHAa KHCJOTHOCTb BEPXHHX MOYBEHHBIX
FOPH3OHTOB, M3 HHUX BBIHOCSITCS OOMEHHbIH KaJbLUHA M MarHui.
AKTHBH3HDYIOTCS 3PO3HOHHBIE Ipolecchl. DBHoJsorHuecKas aKTHB-
HOCTb IMOYBbLI pe3Ko CHHXKeHa. KpymHble mnouBeHHble canpodaru
OTCYTCTBYIOT. YMEHbIIEHAa CKOPOCTb NECTPYKLUHH ONlaja, KOTOPHIi
HAKAMJMBAEeTC B BHUJE TOJCTOrO CJIOSl MOACTHJAKH. JIMIIaAHHKOBBIK
IIOKPOB COXPaHSIeTCA TOJbKO y CaMOro OCHOBAHHsSI CTBOJIOB, Npen-
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CTaBJeH OJHHM-TPEMsl YCTOHYHBBIMH BHmaMH. IIpoHCXOAHT 3JHUMH-
HallMsi KPYNHBIX JIECHBIX BHAOB NTHI, MeHblle o61asi MJIOTHOCTb
OpHHTOHAaceJeHHsl. B To Ke BpeMs HabJIogaeTcsl BCeJeHHE CHHaH-
TPOIHBIX BHAOB U BHJAOB, NPHYPOYEHHLIX K OTKPHITHIM MeCTOOBHTa-
HHAM (3TO XapaKTepHO JAJsl HACeJeHHs INTUL, MeJKHX MJEKOIHTalo-
IUHX H MypaBbeB). Decno3BOHOYHBIE-XOPTOGHOHTH YBENHYHBAIOT
YHCJIEHHOCTb.

4. Cragusi NOJHOTO pa3pylueHHs («KOJJamnca») 3KOCHCTEMEI.
JpeBecHbII SIpYC TOMHOCTBIO paspylLIeH, COXPAHAKTCA JHIIb OT-
JleIbHble CHJIBHO YTHETEHHBble 3K3eMILISIDH - AepeBbeB. TpaBsHOH
fApyc NpeicTaB/eH OJHUM-IBYMsS BHAaMH 3JIaKOB, B YBJIaXKHEHHBIX
MecTax BCTDeuaeTcsi XBoll. B MHKDONOHHKEHHSX 3HauHTeJbHOE
pa3BHTHE MOXKET I0Jy4YyaTb OJHOBHIOBOH MOXOBOH MOKpoB. Jlumaii-
HUKOBEIA INIOKPOB OTCyTcTBYeT. Ha 3HauMTeNbHOH YaCTH TeppHTO-
PHH TOJIHOCTbIO CMBITHI IIOJCTHJKA H BepPXHHE TOPH3OHTHI IOYBHI
(BmyoTh 10 ropu3oHTa B). B MUKPONOHHKEHHAX BCTpeyaloTCA
«3aXOPOHEHHS» Hepas3JIOXKHUBILErocs omajga. buosoruueckass aKTHB-
HOCTb TIOYBBl CHHXKeHa [0 HyJd. TUNHYHO MOYBEHHblE JKHBOTHBIE
OTCYTCTBYIOT (TOJbKO TOA KYPTHHAMH MXa H B «3aXODOHEHHSIX»
onaja BCTpeyaloTcsl JUYHHKH LIeJKYHOB U JuTo6uuabl). Ipynmu-
POBKH INTHLl U MEJKHX MJIEKONHTAIOILHX HEe TNOIAEPKHUBAIOT CBOIO
CTPYKTYPY H CYLIECTBYIOT 3a CUET NMPHUTOKA MHUTDAHTOB C COCEIHHX
Y4aCTKOB.

IlpuBenenHoe fesleHHe Ha CTAIHH JOCTATOUHO YCJIOBHO, NOCKOJIb-
Ky MeXJAy HHMH HMEIOTCSI COOTBETCTBYIOLLHE IepexoAbl. TeMm He
MeHee XapaKrepHble co00llecTBa pPa3HBIX CTaAUH OTJIHUYAIOTCS APYT
OT Apyra JOCTATOYHO OTYETJIHBO.

O6u1ee HanpaB/eHNe TE€XHOTEHHBIX CMEH NMPOTHBOIIOJOXHO XOIY
€CTeCTBEHHBIX CYKLECCHH H MOXeT OBbITb OXapaKTepH30BaHO Kak
JIBUXKeHUHe BCIATb. COCTOSIHHE 5KOCHCTEM B 30HE TeXHOTeHHOH myc-
ThIHH AHAJIOTHYHO CTaJHH MHOHEPHOTO coOo6ulecTBa NPH AEMYyTallH-
OHHbIX cyKleccusix. [lo Mmepe yBesHueHHA HAarpysKH 3KOCHCTEMaA
Kak Obl MPOABUTraeTcs K HEMY OT KJIUMakKCcHOTro (¢OHOBOrO) €OCTOA-
HUA yepe3 DA MOCJeLOBaTeNbHBIX cTaiuil. Ho B 3HauuTenpHOH
CTEeNeHH 3TO CXOACTBO BHeIllHee, IIOCKOJbKY MeXaHU3MBI, Jexallue
B OCHOBE€ TEXHOTE€HHBbIX H €CTeCTBEHHbIX CMEH, Pa3JIUYHBIL.

TexHoreHHasi CYKIECCHS COIPOBOXKIAETCA CHHXKeHHeM obero
6HOJIOTHYeCKOr0 pa3Hoobpa3us, HaJeHHeM NMPOAYKTHBHOCTH H YIIPO-
II€HHEeM CTPYKTYPH, 3aMellJIeHHEM W Pa3pPblBOM KDPYroBoporta O6Ho-
reHoB. TopMO34TCA KaK IPOAYKIHUOHHBIE, TaK U AeCTPYKLHOHHBbIE
IpoLeccH, Hapymaercss GajaHc MeXAYy HHMH. Pl CTPYKTypHBIX
3JEeMEeHTOB MOJHOCTbIO 3JUMHHHpYeTCsl (JIeCHOe Da3HOTpaBbe, IOU-
BeHHBIE canpodard, snHQHTHLIE JHIIAAHHKH W 1Op.). Bce ato paer
OCHOBaHHE paccMaTpuBaTh HalOJiojalollyvecss U3MEHEHHS He NMPOCTO
Kak TpaHCHOpMalHI0O 3KOCHCTEMBl, a HMEHHO KaK ee Jerpajauuio.
JlBe mocsienHue cTaguM OYEBHAHO maToJoruuHel. Ilepexos kK HHM
03HayaeT AJS 3KOCHCTEMBI MOJHYIO MOTepl0 YCTOHYUBOCTH KaK CIO-
cOGHOCTH BO3BpallaThCs B HCXOJHOE COCTOsIHHe, [103TOMYy BBOAHMBIE
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HOPMAaTHBEl JOJKHB 0€3yCJOBHO IpeJOTBpalllaTh HACTYIJICHHE
3THX cTafiui. TexyluH HOpMaTHB NOJIKEH ofecneyHBaTb yaepKa-
HHE 3KOCHCTEMBl B HauaJe CTaJHH CTPYKTYPHBIX IIepecTpoek, a
MEepPCNeKTHBHLIH — B HayaJe CcT4aJWN BbINAJEHHA YYBCTBHUTEJBHBIX
BUIIOB.

Iloapo6Hblii aHa/MH3 [PHYHHHO-CIEACTBEHHBIX CBSI3€H TEXHOTeH-
HOH TpaHchopMaUHH mpenctaBisieT co6OH KpaliHe CJOXKHYIO 3aja-
4y, BBIXOASILYIO AaJIEKO 3a PaMKH HacTosillelt MoHorpaguu. B ynpo-
UIEHHOM BHJE CX€Ma MEeXaHH3MOB HaOJIoJalolIUXCSd H3MEHEHHH B
3KOCHCTeMe MOoJ AeHCTBHEM BHIOPOCOB MeaelaBHJILHOrO MpOH3BOI-
CTBa NpejCTaBjeHa Ha pHC. 23 (BKJIOUEHBl TOJbKO HCCJENOBaHHBIE
HaMH KOMIOHeHThl). Cpa3dy OroBOPHMCS, YTO OCYIIECTBHTb CTPOroe
pasjesieHHe NPsSIMOTO TOKCHYECKOro HEeHCTBHS 3arpsisHEHHS H OIMO-
CpPElOBAHHOTO 4Y€Pe3 H3MEHEHHE JPYTHX KOMIIOHEHTOB He NMpeAcCTaB-
JseTcAd BO3MOXKHBIM H Ha CXeMe 3TO CHEJaHO ¢ JOCTaTOYHOH JoJelt
YCJOBHOCTH. ¥YB€JHUYEHHE TMOTOKA MOJJIIOTAHTOB — BHEUIHSIA [PHUYH-
Ha u3MeHeHuH. B pasbHefillleM BKJMOYAIOTCA pasHooOpasHble MeXa-
HU3Mbl CAMOMHAYKUMH (KOHTYpPHL C TIOJOXKHUTEJILHOH o0o6GpaTHOl
CBS3bI0), YCHJHBAlIOIlHe HeraTHBHble H3MeHeHHs. IIpumepom atoro
MOXeT OBbITb CJeJyIOLIH#l KOHTYp: YBeJHUEHHE TOKCHYHOCTH IOU-
BBbI>YrHeTeHHe JeCTPYKTOPOB—>YMeHbIlIeHHe IOTOKA OPraHHKH B.
MOYBY — YBeJHUEHHE TOKCHUHOCTH.

KnoueByio posb B MexaHH3MaX TpaHC(GOpMauuyu Bcell 3KOCHCTe-
MBI Mrpaer nouyBa. AKKyMy/aupysi B cebe TSKeJble MeTaJlJbl U nepe-
BOJS MX H3-3a MOBHIIEHHOH KHCJIOTHOCTH B GHOJOTHYECKH aKTHB-
Hble ¢OpMBbl, OHa mpuobperaeT 6OJbIIOA MOTEHLHAJ TOKCHYHOCTH.
KpoMe TOro, MeHsI0TCSi BOAHO-(H3HUECKHE CBOMCTBa, YTO pPe3KO
YXYALUAET YCJAOBHS JXH3HU MOYBOOOHTAIOMIMX OPraHU3MOB. DTO HPH-
BOIUT K MOENH WM PE3KOMY YTHETEHHUIO IIOUBEHHOH OHMOTHI, 3aMbl-
Katouieil GHOJOrHYecKHiH KpyroBopotr. Ero paspseiB, obyc/oBiuBaio-
WHi AedUUUT AOCTYNIHBIX OHOreHOB, a TaKxke MpsAMOe JeHCTBHE
TOKCHKAHTOB, aKKYMYJHUPOBAaHHBIX B IIOUBE, BeJeT K IOJAaBJEHHIO
pacTeHHil BCeX MKH3HEHHBIX (OpPM M KapAHMHAJbHOH NepecTpoHKe
Bcero ¢uroueHo3a. Henb3st HCKAIOUHUTh TakKe TOKCHUecKoe JeH-
CTBHE aJIIOMHHHS, XKejJe3a M Maprasila, NepeBeleHHBIX M3-3a YBe-
JIUYEHHS KHCJAOTHOCTH B IIOUBEHHBIH PacTBOD, M CHHIKEHHEe JOCTYII-
HOCTH GHOTEHOB, CBSI3aHHBIX B HepacTBOPHMBble COeIHHEHHS ¢TO-
poM. HomonHuTe bHbl# (axTOp NOZAaBA€HHS BO30OHOBJEHHS Ape-
BECHOTO H TPaBsHO-KYCTapHHYKOBOIO SIPYCOB — Pa3BHTHE MOLIHOTO
CJIOS JIECHOH TOACTUJKH, OOGYC/AOBJIEHHOE YMeHbLUEHHEeM aKTHBHO-
cTH nousedHo# 6WoThl. TpaHchopmalus pacTHTENBHOCTH H Ipexjie
BCEr0 yMeHbllUeHHe 31U¢GHKATOPHOH HOJH APEBOCTOSl (€ro H3peXH-
BaHUe, BEylllee K YBEJHYEHUIO OCBEILIEHHOCTH H MOBBILIEHHIO 00llle-
ro pasHooOpa3ust MHKpOGHOTONOB) HMeeT CJIeACTBHEM H3MeHeHHe BCeX
JPYTHX KOMIIOHEHTOB — HaceJeHHsl NTHI, MEJKHX MJEKOIHTAlOUIHX,
MypaBbeB M JAp. HacTh 3THX H3MEHEHHH CBS3aHa C BHIaJEHHEM
JIECHBIX BHIOB, YaCTb — ¢ BHeJPeHHeM B cOOOLIECTBO BHAOB, Xapak-
TepHBIX AJs OTKPHITBIX MecTtooOMTaHHH. TakuM 06pa3oM, HMEHHO
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yepes MOYBY 3aMBIKAIOTCH OCHOBHBIE NMPHYHHHO-CJENCTBEHHbIE CBA3H
TpaHCcHOPMALHH 3KOCHCTEM.

Ha paunux stanax tpaHchopMallHM aKKyMyJiHpylollas crnoco6-
HOCTb TNOYBHl BHICTYNAaeT B KaueCTBE OCHOBHOIO MeXaHH3Ma YCTOH-
YHBOCTH JIECHOH 3KOCHCTEMBI K TeXHOTeHHOMY 3arpsisHenHwoo. Kapau-
HaslbHasi TpaHCcHOpMalUs 3KOCHCTEMBl HauyHHAeTCsl HMEHHO TOrjaa,
Korjga npeojoJieHa 6ydepHass cmOCOGHOCTb NMOYBHEI MO OTHOLIEHHIO
K TSXKEJbIM MEeTaJIaM H KUCJOTHBIM areHTaM.

Bo3MoxeH M MHOM B3IJIsi1 Ha MeXaHH3M TpaHCHOpPMAlHH, eCJH
TPHHATb, YTO OCHOBHOE 3BEHO — MpSIMOE NMOpaX<eHHe PaCTHUTEJbHO-
CTH CEPHHCTBLIM aHTHAPHIOM, BeAylllee K ee rH62JH, a yxe B Aalib-
HeHllleM K Aerpajauud mouBbl. [Ja oTBera Ha BONPOC, KaKOe M3
00bAcHeHHl 60Jee COOTBETCTBYyeT HAeHCTBUTENbLHOCTH, Tpebyercs
NpOBeJIeHHE CIIelIfHAJNbHBIX 3KCNepHMeHTaJbHBIX pabor. B umobom
€Jiyyae poJib NOYBBI H PACTHTENbHOCTH KAaK OCHOBHBIX 3BEHbHEB B
MexaHH3Me TpaHCGOPMalHu BCeH 3KOCHCTeMBbl M KaK TJABHBIX ee
peryJsiTopoB oNpefe/sieT UX NepBOCTelleHHOe 3HaueHHe IJIsl 3KOJIO-
THYECKOTO HOpMHpOBaHHs:. HopMaTHBB JOJ/KHBI Mpexae BCEro
NpeloTBpallaTh KapAHMHAJbHYIO0 TpaHCHOpPMalLHI0 3THX KOMIOHEH-
TOB, 4TO OOeCmeuHT (MPH AaHAJH3HPYEeMOM THIIE€ 3arpsi3HEHHs)
COXPaHHOCTb GOJIBIIHHCTBA IPYTHX.

H3/10KeHHBIH B 3TOH IJlaBe MaTepHas] JaeT BO3MOXKHOCTb Cle-
JIaTh HECKOJIBKO BBIBOJOB METONHUECKOro xapakrtepa. llepBeiil u3
HHX Kacaercsi 60Jbllefl KOHCEpBATUBHOCTH pe3yJbTHPYIOUWIUX mapa-
MeTpoB (O6LieH YHCJIEHHOCTH H 6HOMACCH) MO CPABHEHHIO CO CTPYK-
TypHbIMH. IlpHunHa 3ak/ioyaeTcss B KOMMEHCATOPHOM YBeJHYEHHH
06uHa 6oJlee TOJNEPAHTHBIX K 3arpsA3HEHHI0 BHJAOB KaK peaKUHH
Ha yMeHbIlleHHe KOHKYPEHUHH 3a pecypc ¢ 6ojiee uyBCTBHTEJIbHBIMH,
KOTOpbI€ B YCJIOBHSIX 3arPsI3HEHUs] YTHETeHbl WJH SJIHMHHHDPOBAHBI.
Tax nposAsasieTrcs OJHH U3 MEXaHH3MOB YCTOHUHMBOCTH 3KOCHCTEMBI,
I KOTOPOH BHIBI-3KCIJIEPeHTbl — 3TO cBOeOOpa3HBIll pe3epB. ITO
ke obOycsaoBauBaeT H 6OJbILIYI0 HHGOPMATHBHOCTL CTPYKTYPHBIX
TapaMeTpoB, TaKHX, HalpHMep, KaK [O0Jsf BHAOB OINpeleJeHHOH
TpodHueckoil HJIM (GYHKUHOHAJILHOH rpymnnel B ofliel 6Homacce.

Jlpyroii BBEIBOA NOAYEPKHBAeT MaJjykd HHPOPMATHBHOCTb Mapa-
METPOB TeX TPyl OPraHH3MOB, KOTOphle MOTYT YCIELIHO 3allH-
1aThCs OT AeHCTBUs 3arpsisHenus. CTpaTeruu TAKOM 3allUTHl pas-
JIHYHBEL M 0o0ecneyHBalOTCS Pa3HLIMH YPOBHSMH «3LIeJOHHPOBaHHOH
0o6opoHbl» (DKocHCTeMBl..., 1989) nporus Harpysok. ['pynnel, xapak-
TEePHBIH INPOCTPAHCTBEHHBIH MaciuTal MHIrpalHOHHBIX IepeMellie-
HUH KOTOPBIX COCTABJSIET KUJIOMETpPH!, OKa3bIBAlOTCA MEHee UYyBCT-
BHTEJbHBIMH K HAarpyskaM, ueM OCelJible HJH HeNoJBHKHble ¢op-
Mbl. [Ipexne Bcero 3To KacaeTcsi MeJIKHX MJEKONHTAIOUHX H MTHI.
Jlaxe B yC/JAOBHMSX «TeXHOTEHHOH NYCTbIHH» He HaOJI0gaercs Kap-
JUHAJbHBIX H3MeHeHHil WX HaceseHHs. IlonoJHASACE 3a cYeT MPUTO-
Ka cO CMeXHBIX TepPHTOpPHH, JOKaJbHbBlEe MONMYJSUHH 3THX TPYyNN
€O3Jal0T BHeyaTJeHHe OTHOCHTENBHOTO BHeEMIHero 6J1aroNoJyyHs IO
CPaBHEHHIO ¢ MOJIHOH JerpajanHveil TpPaBAHHUCTOH paCTHTEJbHOCTH,
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NOYBEHHOH OMOTHI, SNMHPHTHHIX JHUIAaHHHKOB W [JPYI'HX KOMIIOHEH-
TOB. PAx rpynn HUMeIOT ApyrHe CTPAaTerHH 3allUThl. Y MYypaBbeB,
HalpHMep, 3TO 3KpaHHpylollee AeACTBHE THe3], Yy O6eCno3BOHOU-
HHIX-(PuTOParoB — 0CO6eHHOCTH TPOMHKH (IIHTaHHE KJETOYHBHIM
COKOM ¢ MaJbiM COAepXaHHeM TOKCHKAHTOB), Y XHIUHBIX MHOTO-
HOXXEK — UIMPOKHH CIIEKTP XKEpPTB H MaJIbiH KOHTAKT ¢ TOKCHYHBIMH
cy6erpataMu U T. A. M auwme rpynnel, o6Jagaioiiyie HeI0CTATOUHO
3(p¢peKTUBHBIMH HJIH OBICTPO HCUepNaeMbIMH MeXaHHU3MaMH 3allH-
THI, IIOJHOCTbIO 3JTHMUHHPYIOTCS Ha TeXHOTeHHBIX TeppuTopHsaX. [Ipu
3TOM BO3Jle UCTOYHHKA BBIOPOCOB 0Opa3ylOTCsl pasJjiHYHble «YCThI-
HH» — JHINaHHHKOBasA, JIOMOpDHUHJHAS, MeJKOTpaBHas, KpOTOBas
H 1. n. ITapaMeTpbl UMEHHO 3THX KOMIIOHEHTOB HauboJsee WHOOP-
MAaTHBHH, IMOCKOJbKY HMEIOT MaKCHMaJbHYI0 AMIJIHTYNY H3MeHe-
HHH H, CJeN0BaTe/NbHO, JOCTATOYHO HaJeXXHO HHAHUHUPYIOT HACTyH-
JIEHHE pa3JIHYHBIX CTaAUH TpaHCPOpPMaUHH.



IF'nmasa 8
U3MEPEHHUE BEJIHYUHBI TEXHOTEHHOHW HATPY3KH

[1puBenemM pesysnbTaThl H3MEPEHHH YPOBHEH 3arpsi3HEHHs 3KO-
CHCTEM Ha TMOJIHIOHe HCCJeLOBAHHH W NpPOHJIIIOCTPHPYEM Ipole-
Aypy BbI6Opa Mepbl HArpy3KH, HCNOJb3ys TOAXOJ, H3JOXKEHHBIH
B rnaBe 6.

[Tpo6bl B3siTHI Ha NOCTOSTHHBIX NMPOGHBIX MJOWAsAX H NJOLAASX,
pacnoJloxKeHHBIX B y3JaX KHJIOMeTpoBo ceTKH 5X20 kM (cM.
puc. 14). B kauectBe cy6cTpaToB AJii H3MEpPEHHST KOHLUEHTpAlHH
NOJIMIIOTAHTOB HCNOJIb30BAJH cHer H Bepxuu#i (0—5 cM) caoit mou-
BH. Mx BHIGOp TpaAuuHOHeH H OGYCJOBJIEH TEM, UTO COAepKaHHE
HOJJIOTAHTOB B CHere OTPa)KaeT YPOBEHb €XErofHOro <«BX0oAa»
TOKCHKAaHTa B CHCTeMY, B TOYBE — Pe3yJbTHPYIOILYIO BEJHYHHY
MHOTOJIETHEro JAenoHupoBaHus. Jlas BeHGopa Mepbl HAarpy3kKH Hc-
NO0Jb30BaJH Pe3yJbTaThl aJbrOTECTHPOBAHHS HAMIHX Npo6 CHero-
Bofi BoxHl, TpoBedenHoro P. P. Ka6uposuiM. Bcero B aHasH3 BKJio-
yeHo 90 npo6. K coxanenuwo, uudopMauus o 3arpsi3HEHHH CHera
HMeeTCs He JJA BceX NpoGHBIX NJomlajeld, NMO3TOMY pacyeT Ha-
rpy3kH B AajbHedweM (rsaBel 9, 10) ocyHiecTBJSJH Ha OCHOBE
KOHUeHTpauHu# NOJIIOTAHTOB B IOYBE.

Meroauka

CHer oT6HpaJH Ha BCIO TIJYGHHY B KOHIle CHEXHOrO NEepHOAa
(¢eBpasp — Mapt 1990 roza) ¢ NOMOWLBIO MNJACTHKOBOH Tpy6bl
(anametrp 100 mm). IlosyueHHBle pe3yabTaThl OTPAXKaKOT HAKOMJe-
HHe TOJIIOTAHTOB 3a 3HMHHA MNEPHOA H MO3BOJISIIOT OPHEHTHPO-
BOYHO CYAHTb O TOAOBBIX BHINageHusix. [locse oTTauBaHus HpPOGH
H3MepsH ee o6beM. CHeroBylo Boay ¢GHJbTPOBAJH 4Yepe3 NJOTHBIMA
6yMaxXHBIH GuIBTP H KoHueHTpupoBasu B 10 pas. [lasee Metonom
aTOMHO-a6COPOIMOHHON CNEKTPOCKONHH (Ha CcrnekTpodhoTOMETpe
AAS-3 ¢upmun Kapa llefic) onpeaensiii comep:KaHHe IPHODHTET-
HBIX noJgworantoB — Cu, Zn, Cd, Pb, Cr. B ocaake nocse nepeBo-
Ja B pacTBOP MOKPBHIM 030JIeHHEM H3MeDSJH KHCJIOTODAacTBODHMBbIE
¢opMH Tex Ke ajeMeHTOB. [lepecuer BeinageHHi NPOBOAMIH HA €IH-
Huny mioiagd. Ha Kax o nJoilajke aHaJHW3HpOBAJH NSATh HHIAH-
BHAYaJbHBEIX NPo6.
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Meranapn U3 BepxHero cjosi nouBel (0—D5 cM) 3KCTparupoBaJiu
59%-M pacTBOpOM a30THOH KHCJOTBHL (COOTHOILIEHHE MOYBA : 3KCTpa-
TeHT paBHO 1:5, BpeMs sKkcTpakuuu — 1 cyt). JasabHeRwuit ana-
JIH3 BBITSIKKH nocje ¢QHIbTPAllHH AesaliH TaK XKe, Kak Npo6 cuera.
JaHHasg MeToAHKa NO3BOJISET OXapaKTEpH30BaTh COJAepIKaHHe J0-
CTYNHBIX JAJs OHOTHL MOJABHXKHHIX ¢opM 3JeMeHTOB. Ha Kaxmoi
nJolladKe aHaJH3HPOBAJH OJAHY CpedHIOI npoby, COCTABJEHHYIO H3
[IATH HHAWBUAYAJbHBIX.

AnprotecTHpoBaHHE CHErOBOH BOABI OCYLIECTBJISIJIM HA CTaHAApT-
HblX YYBCTBHUTEJbHBIX TECT-06beKTaX — OJHOKJETOUHBIX 3€JIEHBbIX
Bogopocasx Chlorella vulgaris u cuHe3ejeHBIX BOZopocasix Syne-
chocystis aquatilis. B Koa6y ¢ TeCTHPyeMOH XHAKOCTbIO BHOCHJIH
CYCIIEH3HIO KJIETOK €O cTapToBOH MNJoTHOCTBIO 10 Thic. KJ/MJL
Tlocne nHky6auuu B TeyeHHe 10 CyT H3MepsJH ONTHYECKYH MJOT-
HOCTb CYCHEH3UH KJeTOK. B 6.aronpusiTHHX YCJOBHSIX ONTHYeCKasi
NJIOTHOCTh 6Jiarofapsi pasMHOXeHHIO BogopocJeil Bo3pacraer. Ko-
3¢ ¢pHULUHEHT TOKCHYHOCTH PAaCCUHTHIBAJH. KaK OTHOLIEHHE ONTHYe-
CKOH IJIOTHOCTH CYCNEH3HH B ONBITHOM BAapHAHTE K KOHTPOJIBHOMY.
B kayecTBe mocJenHero HCNoJb30BaJH Ccpeay DpHCTosb, ONTH-
MaJbHyI0 AJA KYJbTHBHPOBAHHS MHKPOCKOMNHYECKHX BOIOpOCJEH.

Pesyabtarbl M 06cyxaeHue

IIpencraBseHue 06 ypOBHSIX 3arpsi3HEHHs OCHOBHBIMH IOJLJIIO-
TaHTaMH TEPPHTOPHH BO3Je HCTOUHHKA BHIOpPOCOB AaloT puc. 24
H 25, CojepxaHHe MeNH B CHere B OKDECTHOCTSX 3aBOJla TPEBbI-
maert ¢oHoBHIH ypoBenb B 8,8—27,5 pasa mJas BOAOpPacTBOPUMBIX
dopM u B 14,1—29,5 — naa kucjaoropacTBopuMbix. COOTBETCTBYIO-
IHHe BeJHYHHH MAJ8 CBHHHA cocTaBagooT 3—7 W 23,7—28,8, kana-
must — 20,5—30,5 u 20—31,5 pasza. CToqb e 3HAaUMTEJbLHO NpPEBHI-
LleHb KOHHEHTPAalUHH TOABHXHHEIX (opM MeTasloB B [OYBeE:
Meau — B 5—7, ceuHua — B 13,8—19,5, kaamMusa — B 7,4—12,3 pa3za.
LluHK ¥ XpOM MeHee TeXHOTeHHB. MakKCHMaJbHOE IIpEBBILIEHHE
(OoHOBOrO coAepXaHHSI XpoMa B cHere cocraBaser 2,7—4,1 aas
KHCJIOTOPaCTBOPUMBIX (opM H A0 8 pa3 — AJs1 BOAOPACTBOPHMBIX.
CooTBeTcTBYIOIIHE BeJHuMHBl A5 LuHka — 13,8 u 12 pas. Takum
o6pa3oM, TeppPHTOPHS BO3Je HCCJIEAYEMOro HCTOYHHKAa BHODPOCOB
XapakTepH3ayeTCsl KaK sipKO BbIpa){eHHass TEeXHOTeHHasl reoxXxuMuue-
CKasi aHOMaJius.

KaprtuHa pacnpepnesieHHss [OJJIIOTAHTOB B NPOCTPAaHCTBE BO3Je
HCTOYHHKA B LieJJOM He OTJHYAeTCH OT <«KJacCHYeCKOH»: C ylaJe-
HHEM OT 3aBOojJa KOHLEHTPAUHH 3KCIOHEHIHAJbHO YMeHbIIAOTCH.
B To ke BpeMs HaGmoJarOTCA CyLIeCTBEHHBle OTKJOHEHHS OT 3TOH
3aKOHOMEPHOCTH, O6YCJIOBJIEHHBIE HEOAHOPOAHOCTBIO pesbeda. Tak,
BHIIA/IEHHS MEeIH B MMIIAKTHOH 30He B Tipeflesax OZHOTO YyAaJieHHs
MOTYT pasJuyaTtbhesi B 4,6—5,2 pasa A/ BOAOPACTBOPHMBIX ¢HOPM
i B 3—9 pas IJas KHCJIOTODACTBOPHMBIX, Kaaimua—3B 2,0—5,2
H 3—9 pa3 cooTBeTcTBeHHO. Pasnnuus aas OybdepHolt u (DOHOBOH
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Puc. 24. ameHeHHe BbiMajeHHs MeAH 32 3WMHHE MepHoX (Mo XAHHBIM 3arps3He-
HHS CHera) B 3aBHCHMOCTH OT PacCTOSHHS [0 HCTOYHHKA BHIGPOCOB.
a — BONOPAacTBOPHMbLIe (ODMBI, 6 — KUCJIOTOPACTBOPHMEIE, 5YKkan. COOTBETCTBYIOT o603Haue-

HHUIO NJAOLIAaJOK Ha pHcC, 14

30H He. CTOJb BEJHKH, HO TaKXe MOTYT JOXOAUTL N0 2 pa3. 310
MOXKET. CJYXHTb HJUJIIOCTpPaLHeH HEaJeKBAaTHOCTH pPAacCCTOSHHS [0
HCTOYHHKA KaK Mepbl Harpy3KH, a 3HAYHT — HEOGXOAMMOCTH OIle-
pupoBaHHs OoJsiee BaJHAHBIMH NoKasaTtejsiMu. Kpome rtoro, oue-
BHAHA PHCKOBAHHOCTb NPOCTPAHCTBEHHBIX 3KCTpAMoJsALuf: Harpys-
Ka JO0JKHa H3MepsiThbCsl CTPOrO Ha TOH MNJoUlajKe, rje aHaJH3H-
pylOTcsl mapaMeTpsl OHOTHI.

[Tepeiinem x Bonpocy o BeiGope Mephl Harpy3ku. Ilpexpae Bcero
CpPaBHHM peakKUHI pasHbiXx TecT-06bekToB (Taba. 20). B uesom
MOXHO TOBOPUTb O ¢Ja60H HJH CpelHed TeCHOTe CBA3H MeX1y KOH-
UEHTPALHIMH METaJJIOB H TOKCHYHOCTBIO cHeroBoit BoAn. Koppe-
JSUHOHHOE OTHOLUeHHEe JeXUT B npeaenax 0,19—0,47, xoadpduuuent
kKoppeasuun gocturaer —0,36. Ho nockosbky o6beM BHOGOPKH J0-
CTAaTOYHO BeJIHK, BO MHOTHX CJyyasXx Mepbl CBSI3H OKa3blBalOTCS
AOCTOBEDHBIMH Ha INpPHHATOM YpoBHe 3HayuMocTH. Mx He6oJbline
3HayeHUsi OGDBACHSIOTCA, BEPOSTHO, XapaKTepoM TecT-0GbeKTOB.
AnpHOpHO TPEANOJarasioch YMeHbLIEHHE CKODOCTH POCTa OJHOK.Je-
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Puc. 25. M3MeHeHHe KOHIEHTPAUHi MOJBHXKHHIX (OPM TsXKEJNbIX METaJJIOB B BEpX-
HeM (0—5 M) cJoe MOYBbl B 3ABMCHMOCTH OT DACCTOSHHMA X0 HCTOUHHKA BHIGPO-
COB.

a — Meab, 6 — CBHHeU. BYyK8bl COOTBETCTBYIOT 0603HaUCHHIO TIJIOLIAAOK Ha pHc. 14
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Ta6anuga 20

TecHoTa CBA3H MeXAy KOHl.leHTpallHﬂMH METAJIJIOB H ANbrOTOKCHYHOCTHIO
CHEroBOH BOAB

Kosd)d)nuneﬂ"r KOppensuHd KoppeaauuonHoe OTHoOulEe HHe
Meranan
1 2 1 2
KucnoropacrBopumbie opMH

Cu - —0,21* -—0,23 * 0,24 0,37*
Zn —0,23 * —0,20 0,25 0,23
Cd —0,24 * —0,11 0,29 0,18
Pb —0,22* —0,36* 0,21 0,40 *
Cr —0,30* —0,21 * 0,35* 0,32

BoxopacrtBopuMbie QopMH
Cu —0,08 —0,33* 0,23 0,47 *
Zn —0,14 —0,30* 0,31 0,3l
Cd —0,07 —0,29 * 0,22 0,38 *
Pb —0,18 —0,07 0,19 0,19
Cr —0,17 0,03 0,35* 0,35*

CyMMa KHCAOTO- H BOLOPACTBODHMB X GopM

Cu --0,17 —0,31 * 0,25 0,45 %
Zn —0,20 —0,28 * 0,25 0,39 *
Cd —0,17 —0,26* 0,27 0,36 *
Pb —0,19 —0,25 * 0,22 0,35*
Cr —0,26 * —0,03 0,3l 0,27

INMpumewvanue. I, 2 —tecr-o6bekTn: 1 — Chlorella vulgaris, 2 — Synechocystis aqua-~
s, Saesaoqxou ormedgeHa 95 %-a JOCTOBEPHOCTD.

Ta6aununa 21

TecHota cBA3K (KOPPENSUHOHHOE OTHOLIEHHE) MEXKAY MEPAMH HArpPy3KH
H aJbrOTOKCHYHOCTHIO

INoaHml Ha6op Hatop 6e3 Zn m Cr

Mepa

1 I 2 3 1 2 3
FI 0,27 0,35* 0,42* | 0,37* | 0,29 0,35*
F2 0,26 0,35 * 0,39* 0,35* 0,29 0,35*
F3 0,37 * 0,32 0,36* 0,37 * 0,29 0,35 *
F4 0,35* 0,38* 0,30 0,39 * 0,47 * 0,30
F5 0,21 0,35* 0,29 0,21 0,32 0,38 *
F6 0,43 * 0,40 * 0,33 0,34 0,20 0,32
F7 0,25 0,35 * 0,32 0,30 0,29 0,32

IMMpruMmedaHHne. 3pech H B Tabn. 22, 23: | — KHCHOTOpacTBOpHMHE GOPMH., 2 — BOJAO-
pacTROpDHAMBbIE, 3 — cyMMa. KHCJOTO- H BORODACTBODHMHX dopM. 3eesdouxod oTMedeHa 95 %-s
BOCTOBEPHOCTD,



TOYHBIX BOAOPOCJEH B INPHUCYTCTBHH TsXkKedblX MeTaJnioB. OfHAaKO
MaJible KOHLUEHTPAUHH OKasbIBAalOT CTHMYJHUDPYIOUIHA 3¢deKT, ciael-
.CTBHEM Y€ro H SABJSETCS CHHXKEHHEe TeCHOTHl CBf3M MeXIy napa-
MeTpaMH. KoHueHTpauHH BOLOPacTBOPHMBIX ()OPM TecHee CBS3aHHI
C TOKCHYHOCTbIO, Ye€M KHCJOTOpacTBOpHMBIX. M3 Bcex Meraanos
HaHOOJIbLIYIO TECHOTY CBSI3H AEMOHCTPHPYET Melb. TecT Ha CHHe-
3€JIEHBIX BOJOPOCJAX [aeT Jyyliuii OTKJIHK Ha H3MeHeHHe KOH-
UeHTpauHH MeTaJJIOB, 4eM TeCT Ha 3eseHbIX. I10CKONBKY OH 6oJee
HH(GOPMATHBEH, B JaJbHEHIIUX pacyeTaX HCHOJb30BAaJM HMEHHO ero.

Belio chopMHpoBaHO uIecTh MacCHBOB JAaHHBIX: 1) KHeEJI0TO-
pacTBopHMble (OpPMbl MeTaJJOB; 2) BOAOPACTBOPHMEIE (POPMHI;
3) cyMMa KHCJOTO- H BOLOPacTBOPDHMBIX (OpM; 4) KHCJOTOPaCTBO-
puMhie ¢opMHu 6e3 Zn u Cr; 5) BogopacTBOpuMBle GopMBl Ge3 Zn
n Cr; 6) cyMMa KHCJOTO- H BOZOpacTBOpHMHIX ¢dopM 6e3 Zn u Cr.
Uckiovenne Zn u Cr B NOCJEIHHX Tpex TPyNnax obCYJOBJIEHO HX
MeHblIeH TEeXHOreHHOCThIO. [l KaXKAoro MaccHBa pacCYHTaHBI
arperallHOHHBle HHAEKCH no dopMmynaaM (24)—(30) (raba. 21).
[TpoaHanu3upoBaHa TaKXe YCTOHUMBOCTL cBsided. [las 3Toro B
KaXJ0M cJlyuae ¢ MOMOLIbIO TeHepaTopa CJaydyafHbBIX YHCe] opra-
HH30BAaHH MNOJABHIGOPKH H3 aHAJH3HPYeMOH BHIOOPKH, B KOTOPHIX
paccUUuTHBAJHCh KO3(pbHUHEeHTH JuHeliHOM Koppeasuud. OO6beM
NoABBIGOPOK COCTAaBJISAJ MOJIOBHHY o6beMa BHIGOPKH. ¥ CTOHUHBOCTD
onpeleasasH Kak Ko3b(uUHEHT BapuauHu Ko3G(dHUHEHTOB Koppe-
JSIUHH  JJs  AecsATH MNOoABHOOpPOK. PesynbTaThl npeacTaBJieHbl B
taba. 22,

PasnpyHble Mepnl Harpy3ku [IeMOHCTPHPYIOT PasHYH TeCHOTY
CBSI3H, C BeJHYHHOH TOKCHYHOCTH. KpaiiHMe BapHaHTH pasJH-
yatoTess Gosiee yeM B 2 pa3a, UTO CKa3blBaeTcsi Ha XapaKTepe CTa-
THCTHYECKHX BBIBOJAOB: B OJHHX CJyyasX Ha INPHHSATOM ypOBHE 3Ha-
YHMOCTH CBSI3b JOCTOBEpPHA, B APYLHX — HET. DTO MOXET CJIyXHTb
XopoweH HJJIOCTpalHel Te3Hca O BaXXHOCTH (OPMBI arperauHoH-
Horo HuHAekca. CyllecTBeHHoe 3HaueHHe HMeeT TaKXe XapakTep
MacCCHBa JAHHHIX, MO KOTOPOMY TNpPOBOASITCS pacyeThl (pas3/HYHA
B Npefesax OAHOrO HHAeKca Takxke gocturaiot 2 pas). Ilpn moa-
HOM Habope 3/eMeHTOB (oJiee BHICOKYIO TECHOTY CBSI3H AEMOHCTDH-
PYIOT BOJLOPAacTBOPHMHE (HOPMBI, TNPH peayLHPOBAHHOM — KHCJO-
TOpPacTBOPHMble. YCTOHYHBOCTL CBsI3€H TaKXkKe 3aBHCHT OT (OPMBI
HHAEKCa H XapakTepa MaccHBa JaHHHX. HaHMeHee yCTOHYHBHI
CBSI3U AJs BojopacTBopHMBbIX ¢opM. Mckiouenne 3 HaGopa 3Je-
MeHTOB Zn u Cr B meJoM mnoBeiliaer ycrofiuuBocts. MHdbopmauus
006 YCTOHYHBOCTH CBsidefl CTOJIb K€ BaXXHa, Kak H 00 HX TecHOTe,
MOCKOJIbKY XapaKTepH3yeT HaAeXHOCTb BHIBOJOB.

Hnsi GoJjlee HArJAsAHOrO COMOCTABJEHHS Mep HAarpy3kKH Onli1 pac-
CUHTAH HHAEKC HX KayecTBa:

AX0,5+ (1 — B) X0,4+ (1 — C) X0,1,

rie A — KoppensiuMoOHHOe .OTHOlleHHe, B — yCTOHYHBOCTb <CBA3H,
C — HenuHeHHOCTh CBS3H (PasHOCTb KBaApaToB KO3(pdHUHEHTA
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Ta6nuuwa 22

YcroituuBocTh cBfA3eHl MeXJAYy MePaMH Harpy3KH H ajJibTOTOKCHYHOCTBIO Cpeabl
(koapduumenT Bapuauuu), %

TlonHbI HaGop Ha6op 6e3 Zn u Cr
Mepa
1 2 I 3 1 2 3
Fl 15,0 81,5 10,7 16,9 33,2 23,2
F2 15,3 70,2 12,2 14 .4 34,1 24 4
F3 18,2 100,0 11,6 14,4 32,5 23,4
F4 19,0 27,4 12,9 13,0 28,5 27,5
F5 29,2 50,2 14,9 19,7 62,6 23,8
F6 15,7 23,4 14,0 13,3 38,5 21,3
F7 23,9 31,4 10,2 16,2 35,6 43,3

KOppeJaduuu H KoppeJsuuoHHoro oTtHoueHus); 0,5; 0,4; 0,1 — Be-
COBHle KO3((HUUHEHTHl, ONpele/]diOLlle TNPHOPUTET MNoKa3artesel
(npeaBapuTe/BHO BCe HCXOJHBlE BeJUYHHBl OBLJIM HOPMHPOBAHBI K
ennHuue). MHaeke kKadecTBa TeopeTHyecKH H3MeHsercss ot 0 go 1:
YeM OH Bblllle, TeM Mepa Harpy3ku Jyulile, Pe3synbraTel npeiacras-
JeHn B Tab6ja. 23. Hu onHa u3 paccMOTpPeHHBIX Mep He MoOKa3saJa
Kap/JAMHaJbHbIX NDEHMYILIECTB Nepea ApyruMH. DBoJbllioe 3HaueHue
HMeeT XapaKTep MacCHBa JaHHBIX. B To xe BpeMsi Moryt G6BITh
BblAeJIeHBl JyylllHe M Xy[AllHe NokasaTtead. K mepBHIM OTHOCATCH
F4 w F6, xo BTopuiM — F5 u F7. 3aMeTuM Takxe, 4To Haubosee
BLHICOKHE 3HauyeHusi KauyecTBa AEMOHCTPHPYIOT He arperalHOHHBIe
HHIEKCHl, a colepXaHHe MeldH H Kaamusa. CieloBaTesbHO, B A4H-
HOM cJy4yae OHHM TNpPEeACTaBJSIOT HauboJsee ONTHMAJbHYIO (HOpPMY
IJIs1 Mepbl TOKCHYECKOH Harpy3kKu.

3aBepliasi pacCMOTpeHHe MNpouLeAyphl BHGOpa HAarpy3kKH, OTMe-
THM cJjefyioliee, Mbl CTOJKHYJHCh ¢ CHTyallHed, NOATBEPXK AaoLel

Ta6anuuma 23
KauecTBo pasiH4HbLIX Mep HarpyskH
Monunift Ha6op Ha6op 6e3s Zn u Cr

Mepa

1 2 3 1 2 3
F1 0,62 0,44 0,85 0,73 0,55 0,66
F2 0,60 0,49 0,81 0,72 0,54 0,65
F3 0,73 0,32 0,77 0,74 0,55 0,65
F4 0,69 0,72 0,68 0,79 0,85 0,57
F5 0,46 0,56 0,64 0,50 0,46 0,68
F6 0,81 0,80 0,72 0,72 0,40 0,63
F71 0,56 0,64 0,72 0,66 0,54 0,53
Cu 0,85 0,85 0,80 — — —
Zn 0,66 C,66 0,76 — — —
Cd 0,73 0,73 0,70 — — —
Pbh 0,26 0,26 0,67 — — —
Cr 0,31 0,31 0,21 — — —
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Puc. 26, PacnpeleneHHe TOKCHue-
CKO#f HarpyskH (CyMMBl mpeBbille-
Hui Hal ¢oHom KoHuenrpauuir Cu,

Pb, Cd B BepxHeM cJl0e TMOYBH)
B HCCleJOBaHHOM pafioHe. e ]
BAI/KHbt COOTBETCTBYIOT 0603HaYeHHIO 11J10- 8\4’
LiaJOK Ha PHC. 14 o
3 I
]
S 2
’ N
NPAaBOTY KJAaCCHYECKOro Il =g
6HOMeTpHH BLICKa3bIBAHHS, ¢

YTO KayeCcTBO NOMOJA B INep-
BYyIO oOuepeanr ONpeaessieTcs Yarenue om ucrovwuxa smuccuu, km
KauecTBOM 3epHa. B To xke

BpeMsl onpeleJieHHOe 3HaUeHHe B HalleM cjyuae HMeeT U KauecTBO
<«)KEPHOBOB» — arperalHoHHKX HHJAEKCOB, JT0 ybexaaert, yto GopMma
Mepbl HarpyskM J0/xkHa BbIOMDATbCS HE aNPHOPHO, a Ha OCHOBE
CcnellHajJbHO OpPraHW30BaHHBIX HccaenoBaHH#. CoO6CTBEHHO, 3TO H
6biJI0O Lesbl0 HAWIHX BHIKJAJ0K — NMOKa3aThb BO3MOXKHOCTL BHIGpa-
KOBKH OTJeJbHBIX Mep Harpy3ku u or6opa Hauayuuleii B pe3y.b-
TaTe OCYLIECTBJIEHHS (GOpMaJbHOH TIPOUEAYPH CpaBHEHHS HX Ka-
yecTBa. MoOXHo mosarath, 4TO ecju Gl UMesan MecTo (oJjiee Tec-
Hble CBSI3H MeXJy KOHUEHTPalHUsIMH METaJJOB H peakuuehd TecT-
00beKTa, BHIGOP MepHl Harpy3kH IO TNpeAJOXKEHHOH cxeMe 6Bl GH
HarJsjaHee,

B nanpHeiinieM aHasau3e H3-32 HEMNOJHOTH COOTBETCTBYIOLIHX
NaHHBIX 6yleM ONnepHpOBaTb HMapaMeTpaMH 3arpsi3HeHHs] MOYBBI, a
He cHera. B To e BpeMs MBI, K COXaJeHHIO, He pacloJiaraeM HH-
dopmauneli o peaknHaX TeCT-O6BEKTOB HA TOKCHYHOCTb NOYBH H
MIOTOMY He MOJXXEM OCYLIEeCTBHTb BHIGOP Mepbl Harpy3KH IO ONHCAH-
HOH cxeMe. F3-3a 3TOro NmpuXoAMTCA NOCTYNaTh TaK, KaK He Hajo
OBl —OCyLIeCTBJAATL BHOOpP Ha OCHOBE TeOpeTHUeCKHX coobpa-
xeHuil. HauGonee serko uuTepnperupyercs uHIekc F3 — cyMMma
NpeBLIIEHHS HAJ (OHOM KOHUEHTpauuii NDPHOPHTETHBIX NOJJIIOTAH-
TOB. JIJs MOYBH ero MOXHO CUMTATh aHaJoroM uHaekca F4, moka-
3aBIlero Hau/ay4ylllie CBoOHCTBA IpPH aHaju3e 3arpsi3HeHUs CHera.
Hcnonv3obanue xe F4 3atpyanedo TteMm, uto anaa nouebl [1JK
MeHee onpefieieHHbl (B OTHOLIEHHH (OPMH METaJjJ0B H THNA NOY-
Bbl), ueM AJsi BoAHW. McXoAst M3 CKa3aHHOro AJs NOCJEAYIOLIHX
pacyeToB 6bla1 BhOpaH uHiekc F3. Xapaktep ero pacnpeneneHus
B HCCJIe0OBaHHOM palOHe NMoKa3aH Ha puc. 26.
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PEAKILUS 3KOCUCTEM HA 3ATPSI3HEHHE.
3ABUCHMOCTH N03A — 3PDEKT

JonoJHHM H KOHKpETH3HpYeM KapTHHY TeXHOTeHHOH TpaHcdop-
MalHH 3KOCHCTEM, NOJyueHHYI0 paHee (rsnaea 7). KoHkperHzanus
KacaeTcsl TOCTPOEHHS J030BBIX 3aBHCHMOCTEH, aHaJH3 KOTOPHIX HO-
3BOJIsieT TOYHEe YCTAHABJIHBATbL 3HAUEHHS KPHTHYECKHX HArpy3oK.
H7ns nmonyyeHHst 3aBHCHMOCTEH, KPOMe OPHTHHAJIbHBIX MaTepHaJoB,
MBI HCNOJIL30BAJH JaHHbBlE, NPEJOCTABJEHHbIE HALHMH KOJJIeraMH:
no pacturenabHoctTH —I'. H. Axmerwmnno#i u E. B. Xantemuposoii,
no snu@HTHHM JHwainukaM — M. H. Muxaiaosoit. K coxasnenHio,
Mbl He pacrnoJaraeM HeoOXOJHMOH HH(pOpMaUHeHd O HEKOTOPHIX KOM-
NOHeHTax (MouBe, HACeJEeHHH NTHI, MEJKHX MJEKONHTAIIHX H Ap.),
NOCKOJIbKY OHH IIPOAHAJM3HPOBAHBl Ha OTPaHHUEHHOM KOJHUeCTBe
NpOOGHHIX Mo afeH.

AnnpokcHManus 3aBHCHMOCTEH M pacyeT XapaKTEPHCTHK KpH-
BHIX 10332 — 5((}eKT 'OCYLIECTBJEHE B COOTBETCTBHH C TNOAXOJAOM,
H3JIOXKEHHBIM B NpujoxeHdu 2. [Ipn 3TOM MBbl Besje HCNOJb30OBaJIH
JIOTHCTHYECKHE ypaBHeHHs nepeoro nopsaka (dopmyna 47). Has
KaXJ0r0 H3 NPOAHAJH3HPOBAHHBIX MOKAa3aTesJeH MOXKHO OblIO Ob
MpHBECTH rpadHK 3aBHCHMOCTH, HO Mbl OT'paHHYHMCS JIHIIb HECKOJb-
KHMH NpHMepaMH HJJIOCTPAaTHBHOrO cBoficTBa (pHc. 27—37). B Tex
JKe [eJsgX 3KOHOMHH IedaTHOH NJOIlajAH B psfe CAyuaeB MOKa3aHa
TOJIBKO aNNpOKCHMHpYIOLIAas 3aBHCHMOCTb KpHBas 6e3 sMIHpHYe-
CKHMX TOYEK.

ITonnas uH@opMauHsa O 3aBHCHMOCTSIX 103a — 3(ddekT AnA Bcex
PacCMOTpPEHHBIX NapaMeTpoB cojaepxHTcs B Ttaba. 24. HHurepec
NpeACTAaBJAAIOT INpexjJe Bcero abClHCChHl TpeX KPHTHUECKHX TOYeK
(YHKUHH, COOTBETCTBYIOLIHX HauaJdy, cepelHHe H KOHUIY OBICTpPBIX
H3MeHeHHHA. BesnunHa Harpy3kH IpH 3TOM BHIpa)eHa B OTHOCH-
TeJbHBIX efuHHLaXx. Kak yka3aHo B rnaBe 8, Mbl HCIOJNB30OBAJH CyM-
MYy NpeBbilieHHH Hal (OHOM KOHUeHTpauHid noaBHxKHBIX Gopm Cu,
Pb 1 Cd B BepxHeM cJoe noyBH. MHHHMAaJbHOe 3HaueHHe 3TOH
Mepbl Harpy3KH B HalleM ciayuae 4,2, MakcuManabHoe — 42,3, Ilnas-
HOCTb KPHBOH XapaKTepH3yeTcsl HHAEKCOM KPYTH3HBI CTyneHH. Mu-
dopMauuio 0 KauectBe aNMpOKCHMAalHH JaeT RoJs 0OBbscHAeMOH
JIOTHCTHYECKHM YpaBHEHHeM JAHCNEepCHH. 3aKOHOMEpPHOCTb H3MeHe-
HHSI TIEpPEMEHHOH BJOJb rpajHeHTa 3arpsi3HEHHsT XapaKTepH3YIOT
KOppeJsilHOHHOe OTHOIlleHHe H KO3(D(PHUHEHT KOppeJslHH.
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Comma  rpeborucenas memartol #ad powom pas

Puc. 28. 3aBHcHMOCTb AR03a — 3¢-
dekT AJAA HOMH CYXOCTOA NHXTH
10 3amacy APeBoCTOs
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< ot Puc. 30. 3asucuMmoctn n03a — 3¢-
s ¢dexT ans BuaoBoro GorarcTsa Tpa-
=< BSHO-KYCTapHHYKOBOTO sipyca.
nr I — o6ilge KOJNHIECTBO BHAOB, 2 —KO-
JINGeCTBO BHJOB KPYMHOTPaBbsl (3MIHDH-
YeCKHe TOUKH OnyuleHbl), 3 —To IKe
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Puc. 31. 3aBucumocts no03a —ad- S ¥
¢eKT Ans CTPYKTYpHl BHAOBOrOo Go- ™~ .
rarcrsa  TpPaBSIHO-KYCTapHHYKOBOTO . . .
wr .
Apyca. 'F o
| — RoAA BHAOB-3KCIJaepeHTOB, 2 — TO o’ * . .
JKe JECHBIX BHAOB (3MIHPHYECKHE TOUKH 20 ) . ) | [
onyuex) Y 7 w0 7 w n

Cymma npebowenay memartob wald gosom, pas

V) 20 N 9 -

*
(ywa rpeboiwenue memaraol wad gorom, pas

] — noas OHoMacchl
TO ' XKe

Puc. 32. 3asucuMoctH 1033 — 3¢-
teKT AJS CTPYKTYpH GHOMaccH Tpa-
BAHO-KYCTAapDHHYKOBOTO fpyca.

3KCIIJIepeHTOB, 2 —
KPYIHOTPaBbsl (SMIHDHYECKHE
TOYKH ONyILUEeHbI)
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Puc. 33. 3aBHcHMocTH N03a — 3¢dexT Aas TOMIMHH JeCHOR MOACTHAKH (paccMat-
PHBAIOTCA BCe THIB Jeca).

1 — cpenHee 3HadeHHe, 2 — MaKCHMaJbHOe 3HaYeHHe Ha NJOLIAAKY (SMIHMDHYECKHE TOYKH
ONyuleHbl), 3 — MHHHMaJbHOE 3HaYeHHE Ha NJOMLAAKY (SMIHDHYECKHe TOYKH ONYLIEHbI)

Pnc. 34. 3aBHcuMocTH 1032 — 3dpeKT HAT napaMeTpoB  (DYHKUHOHHPOBAHHS
[IOYBEHHOTO MHKpoGoLeHo3a.

1 — CXopOCTh AeCTPYKIHH LesION03H (in situ), % B roa (neeas mkana), 2 — NOTeHUHaJdbHas

CKOPOCTb AECTPYKUHH LeaTioNo3nl, % B Mecdl (NeBasg WIKaja, SMOHDHYECKHE TOYKH OmYylie-

Hbl), 3 — CYMMa HaKOIJIEHHLIX aMHHOKHCJOT, MKI/T cyGCcTpaTa (mpaBas LIKana, SMNHDHYECKHe
TOYKH ONYLLEHHBI)

B Tex cayuasix, xorja mapaMerp OCTaeTCsd HEH3MEHHBIM Ha BCeM
rpajgpente 3arps3HeHHs] (HH3KHE 3HAYEHHS KOPPEJSIHOHHOTO OT-
HOIIeHHs1), KDHTHYECKHE TOYKH He DaCCUHTHIBAJH, B japyroM BapH-
aHTe KPHTHYeCKHe TOYKH He NpHBeJeHB H3-3a TOTO, YTO aNNpOKCH-
MHpYyIOIIash KpHBas BHIXOZUT Ha MyaTo B 00JIaCTH HEpeaJbHLIX 3Hade-
HHHA HArpyskH (T. e, KPHTHYECKHE TOYKH COOTBETCTBYIOT OTPHIATeNb-
HBIM HAarpy3kaM HJH Harpyskam HHxXe (OHOBBIX BeJH4HH). XOTH B
HNPHJIOXKEHHH 2 H3JI0KEeHbl «pelleNThly NPeofoJeHHsT 3TOH Hpo6JeMsl,
Mbl B OOJILIIHHCTBE CJAY4YaeB He CMOTJIH HMH BOCHOJIb30BATbCS H3-3a:
HeJOoCTaTOYyHoro o6bweMa TOH uacTH BHIGODKH, KOTOpAs NPUXOLHTCS
Ha (GOHOBLIH H c1abblfl YpOBHU Harpy3kd. TakHe CHTYallUH 0Ka3aJHCh
He CTOJIb peAKUMH {0COGEHHO IJIA YYBCTBHTEJbHHX KOMIIOHEHTOB).
dto ybexgaer B HeOOXOAHMOCTH YyJAeNATb 3HAYHTEJbHO O0Jblle:
BHHMAHHS TpPH NPOBEJEHHH HATYPHBIX HCCJeIOBaHHH (POHOBHM Tep-
PHTODHSIM H Y4acTKaM cO clabeIM ypoBHeM 3arpsi3HeHHS.

KosinyecTBO TOUek, MO KOTOPHIM IIOCTPOEHA KpHBas, KoJjebJer-
cqa ot 13 no 88. B GosbIIHHCTBE CJyYaeB 3TOTO 0KAa3aJ0Ch AOCTAa-
TOYHO /51 YAOBJETBOPHTE/JLHOH aNNpPOKCHMAUHH J030BBIX 3aBHCH-
MocTefl, K aHaJH3y KOTOPHX MBI H IIepeXOJHM.

Tlpexne Bcero 3aMeTHM, UTO TpHBEeJEeHHBIE [030Bbleé KpHBBIE
JOCTAaTOYHO KpAaCHOPEYHBO XapaKTEPH3YIOT IIpouecc TeXHOTeHHOH
TpaHcopMauuu JecHoH s3KocHCTeMbl. OHH MOATBEPKIAAIOT MOJNOXKeE-
HHEe, YTO B pacCMAaTPHBAeMOM HAaMH CJyyae XHMHYeCcKoe 3arpsisHe-
HHe BHICTYNaeT BeAYUIMM (PAKTOpOM, ONpelNeJAIOIIHM CTPYKTYPY
H (YHKUHOHHDOBAaHHE BCEX OCHOBHHIX KOMIIOHEHTOB 3KOCHCTEMBI.
I'pagueHT HArpy3kH AOCTATOUHO BEJHK — MAaKCHMaJlbHble 3HAYEHHS
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Puc. 35. 3apucuMocTH 1033 — 3¢ deKT AN aKTHBHOCTH NOYBEHHHX (DEPMEHTOB.

1 — unBepTa3sa, Mr cyGcTpata/r mousbl B 3ac (J7eBas mKana), 2 —To xe docdaTaspt (neBas
iKaja, IMNHPHYECKHE TOUYKH ONYIXeHb), 3 — AeruaporeHasnl, Mr cy6cerpate/l0 r nousnl B
CyTKH (npaBasi LWIKaJja, SMOHDHYIECKHe TOYKH OMNyLieHB!)

Puc. 36. 3arucuMocTH 71033 — 3pheKT M NapaMeTPOB HAceNeHHS NOYBEHHOH
Me30dayHHl.
1 — o6ulas YHCNEHHOCTh HacedeHHs (JeBas wKaja), 2 — mois canpodaros (npasas LIKana,

SMIIHPHYECKHE TOYKH onyLieHn!), 3 — TO XKe 3oodlaros
npesumanT GoHoBele B 10 pa3. FiIMeHHO 310 fenaer peaklHH OYeHb
KOHTPACTHHIMH H OObSCHSIeT BHICOKHEe 3HaueHHS Mep TeCHOTH CBfI3H
NnapaMeTpoB C HArpy3KaMH, HECMOTPA HA TO YTO B pAje CJAyyaes
HMeeTcs 6oJbILOH Pa3bpoc IMNHPHUECKHX TOUEK.

OxuH H3 BaXKHEHIUHX BHIBOJOB OTHOCHTEJNbHO (POpPMBI peaKlHH
GOJIBIIMHCTBA NapaMEeTPOB Kacaercsi HaJHYHSl SIPKO BHIPaXKeHHOH
«CTYMEHYaTOCTH» B 3aBHCHMOCTH 032 — 3atdekr. Peakuus skocH-
C€TeM Ha 3arps3HeHHe CYLECTBEHHO HeJHHefiHa — HMeeTcs ABa ypoOB-
HSl CpelHHX 3HaueHHH (COOTBETCTBYIOIIMX (OHOBOMY H HMIIAKTHO-
My COCTOSIHHSIM) C OueHb Pe3KHM INepexoJoM Mexay HUMH. Ipyru-
MH CJIOBAMH, 3KOCHCTEMAa pearHpyeT Ha YBeJHUeHHe 3arps3HEHHs
He MOCTENeHHBIM H3MEHEHHEeM IapaMeTpoB, a IO 3aKOHY «BCe HJIH
Huyero». CyliecTBOBaHHe NOpOra B pPEaKIHH 3KOCHCTEMH, T. €. 006-
JIACTH HArpy30K, OPH KOTOPHIX He OOGHapy»KHBAaeTCs CYILECTBEHHBIX
H3MeHEeHHH, eCTb NposiBjeHHe (eHOMeHa YCTOHYHBOCTH 3KOCHCTEMH,
HaJHYHA y Hee 3(Q¢eKTHBHHX MexaHU3MOB caMoperyasiuuu. Coot-
BETCTBEHHO MOJANMOPOTOBLIE 3HAYEHHS HArpy30K OLIEHHBAIOT «3amac
rOMEOCTATHYHOCTH» IKOCHCTEMH (3KocHCTeMH..., 1989), B mpene-
Jlax KOTOpOrO BO3/eHCTBHA Ha Hee AONYCTHMH. HMIMeHHO 3TO Jaer
06beKTHBHOe OGOCHOBAHHE [AJS1 BBOAUMEIX 3KOJIOTHUECKHX HOpMa-
THBOB.

YyacTok rpagHeHTa HArpy3Kd, HA KOTOPOM NPOHCXOJHT CKayoK
MeXJY YPOBHSIMH, KpalHe y30K: ero fAoJs B obuiell aJuHe OOLIUHO
cocrasiasier 5—159% (a B psnge cayuaes gaxe 0,3—1 %, T. e. JH-
HHUSl mepexoja MOUYTH NapaJJejbHa OCH OpAMHHAT). JIHIIbL He6OJsb-
masi yactbh NapaMeTpoOB H3MeHsieTcsl IJIaBHO (JOJs YyyacTKa rpa-
JHeHTa Mex1y BepXxHell W HHKHeH ToukaMH cocrasJjser 30—40 %).

O6HapykeHHasi CHTyalusi He HeoxXHJaHHAa. VIMeHHO oHa mpen-
CKa3blBaJlaCh 3KOJIOTAaMH Ha OCHOBe OOIHX MNpeAcTaBJeHHH 06 yc-
TOHYHBOCTH 3KocHcTteM (3DKocucteMbl..., 1989; Dabrowska-Prot,
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Puc. 37. 3aBHCHMOCTH R032 —
3ddekt AAA nMapaMeTpos CoO-
o6uecTB 3MHOUTHHX JHUMaH-
HHKOB 6epeabl.
| — KOJIHYeCTBO BHIAOB Ha NJO-
mwanxe (nesas wmkanaa), 2-— npo-
eKTHBHOE€ IMOKpbITHE Ha OCHOBa-
HHH CTBOJIa (mpaBas 1IKaha, 3M-
MTHpHYeCKHe TOYKH Ol’lyu.lel-lbl),
3 — TO Xe Ha BhicoTe 1,3 M
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Cymwa npebuwencn memarrod #ad povom, pes

1985; n ap.). IlpencraBieHn ABe TeopeTHYECKHe MOjeJIH BO3MOXK-
HOrO XapakTepa TEXHOreHHOH TpaHC(OPMALHH IKOCHCTEM — JIHHed-
Hast H HenanHeHHas (puc. 38). IlonyyeHHBHle HAMH pe3yJabTaThl CBH-
JeTeNbCTBYIOT 06 OYeBHAHOM NpeHUMYliiecTBE BTOPOH MOJEJH.

3ameTHM, 4TO S-06pa3HBIi XapakTep KPHBBIX AJS NapaMeTpOB.
3KOCHCTEMHOIO YPOBHSI HeJlaeT HX CXOAHHIMH C HO30BBIMH 3aBHCH-
MOCTAMH HA YpOBHe OpPraHu3Ma, KOTOPHIMH OIlepHpyeT KJaccHue-
CKasl TOKCHKOJIOTHS. BeposiTHO, 3TO nposiBjleHHe OOLIHX 3aKOHO-
MepHOCTeH, JieXaUuluX B OCHOBe peakUHUH OGHOCHCTEM pa3HOro ypoB-
HA opraHusaunH. Jlpyras  aHaJorus — CXOJACTBO NOJYYEHHBIX
3aBHCHMOCTeH C XapakTepOM H3MeHEHHH nmapaMeTpoB B paHoue pes-
KuX JaHAWAa¢THHX TpaHul (HanmpuMep Jéca H Jyra B ropax) HJH
rpaHul, MeXIy pasHEIMH THIAaMH 3KOCHCTeM (HanpHMep Jyra H
6os0Ta) (3KOCHCTEMH..., 1989).

/g 2
Coxpanenue ¢ma-| flpogecce xoruvecmben-
Sunenocry wou u KayecmBenrol

Fezpadauvu

I

Uymancubnocme

Bpems

Puc. 38. KonuenrtyaabHeie MofenH TpaHCGODMALHH 3KOCUCTEM TMOA IeHCTBHEM
sarpsisHeHds1 (no Dabrowska-Prot, 1985).
a — npoctags Moxenb (HauGoJee 9acTo BCTpevYaeTcsl B JHTepaType), 6 — Gonee peannHcTHYE-
CKafd MojeJb, O0a3HpymILaacsd Ha pe3yabTaTaX HATYDHLIX HCCJAEAOBHHH JAerpajalHH 3Ko-
CHCTeM, .] — HeH3MeHHOCTb BCeX 3KOCHCTEMHBIX' npoueccos, II—HOBHLUEHHC HHTEHCHBHOCTH
ananTauHOHHBIX NMpoleccoB
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XapaKTepHCTHKH 3aBHCHMOCTH J03a —
a¢eKT AJA NapaMeTpPoOB JEeCHHIX 3KOCHCTEM

Tabanua 24

Tecnora cpA3n KP"_:(;{:::K“C
Iapamerp N N . ; K D
Br| T | B«
R T |8g| 88 | =
JdpeBecunit fApyc
Cpeausis BbICOTA
eqH . 281 0,56 —0,23 |26,0|26,5|27,0] 0,97 | 32,89
MUXTHL . 281 0,50 —0,44* |11,4}15,2]19,0| 0,80 | 22,95
CpeaHHll AHameTp
eJH . .o 281 0,80** |—0.,39* |27,5|28,8(30,1| 0,93 | 46,47
MUXTH . 281 0,77*% |—0,67***[22,9{24,0(25,2] 0,94 | 54,48
TlnotHoCTb
JKHBOH ead . . 281 0,49 —0,23 — | = | — — 1,00
JKHBOH NHXTH . 28| 0,53 —0,36 35,21 35,3(35,5] 0,99 | 26,25
XKHBBIX JIMCTBeHHbIX |28 0,57 —0,30 — ] — | — — 2,00
Bcex JKHBLIX nopod |28 0,60 —0,46% |33,4/33,5]/33,6| 0,99 | 25,27
CYXOCTOSl €JH . . (28] 0,64 0,35 — | — | — — 3,00
CYXOCTOSl MHXTH . 28| 0,65 0,29 26,2|26,5(26,9( 0,98 | 24,01
cyxocTosl aucTBeHHBIX | 28] 0,66 0,31 -] — | — — 2,00
cyxocTosi Bcex nopond |28 0,72* 0,34 26,7]27,0127,3| 0,98 | 26,60
obuas . 281 0,59 —0,16 —_ | — — — 2,00
Jloas 1o nAOTHOCTH
CYXOCTOSl €JH . 281 0,76** 0,46** 31,6 32,3]33,0] 0,96 | 36,13
CYXOCTOSI THXTHI . 281 0,68* 0,b8** 15,3/ 21,5]27,7] 0,67 | 50,21
cyxocTtosi Bcex mopoa | 28] 0,77** 0,59***|18,2| 23,1128,0| 0,74 | 52,56
3anac
ent . 281 0,61 —0,27 |30,8] 31,0| 31,3 0,99 | 30,64
NUXTH . 28| 0,73* —0,72*%**|14,2/ 18,8 23,3| 0,76 | 70,41
BCEX NOpOL . 281 0,81** |-—0,76***[22 4] 27,6 32,8]| 0,73 | 68,09
Jons no 3anacy .
CyXocTosl eJH . 281 0,73* 0,49** [24,6] 27,6|30,6] 0,81 | 44,03
CYXOCTOS MHXTH . 281 0,81** 0,75***(19,0{ 22,21 25,4 0,83 | 66,44
CYXOCTOSI BceX MOpPOA 281 0,86%** 0,73***120,0{ 24,3 28,5 0,78 | 63,02
Tloanora
KMBOH eaH . 281 0,68 —0,37 [30,8]32,6|34,5( 0,90 | 33,58
JKHBOM NMHXTH . 281 0,70* |—0,65%**(19,0{20,8|22,7] 0,90 | 56,35
CYXOCTOSl €JH . 281 0,38 0.17 18,5 19,3120,01 0,96 | 14,86
CYXOCTOA NHXTH . 280,48 0,24 —{ =1 =1 — 1103
obuas eau . 281 0,63 —0,32 |31,0]33,0]35,0] 0,90 | 28,64
ofImas NHXTH . 28| 0,64 —0,58** 118,7]19,1]19,6| 0,98 | 51,06
Jons no nonrore
CYyXOCTOA €JH . 281 0,71% 0,49** 125,9/28,6]31,2| 0,86 | 44,28
CYXOCTOS MHXTHI . 281 0,81** 0,75**%(19,4(22,3125,3} 0,84 | 66,12
‘COMKHYTOCTb TOJIOra . 281 0,65 —0,53** 133,7|35,3]36,8| 0,82 | 44,71
Koauuectso BuAOB noa-
Jecka . . . .|28]0,83*** |—0,18 |33,534,2|34,2} 0,96 | 26,08
IMMapaMerpH B0O306HOBJEeHHT APEBOCTOA
ITnotaoCTD

CaMoceBa €JH .

. |2s| 0,79** |—0,26 lzo,el 27,1 |33,6| 0,66 l 76,39



ITpoanonxeHHe Tabauub 24

TecHoTa CBA3K Kpn_;r:;;:gxue
TlapamMerp N M k. % K D
(=N o ® =
R T |8s| 58 | E8
caMoceBa THXTH . 281 0,55 —0,01 - - =1 = 0,10
HaJeXHOro moApocTa
eau . .. . .|28]0,63 —0,34 [23,6/24,0|24,4] 0,98 | 56,15
HaJeXHOro MOAPOCTa
MUXTH . .. . ]128] 0,74* —0,23 — | — | — — 3,60
o6was noapocta cau |28 0,62 —0,32 23,8/23,8]23,9] 0,99 | 64,40
obas noApocTa
MUXTH . . . .|28] 0,73* —0,39* 123,9]23,9/24,0]| 0,99 | 37,23
Hoasa noapocra
HEeH2AeXKHOTO eJIH . 281 0,60 0,31 35,7/ 36,3|37,0| 0,96 | 39,35
HeHajgeXHoro nuxTh | 28| 0,74* 0,02 10,8/ 11,3]11,8] 0,97 | 14,45
TpaBsAHO-KYCTapHHUYKOBHEA ApYycC
KoauuecTBo BHAOB ]
371aKOBBIX 281 0,70* 0,62%** — | — — _ 39,64
MeAKOTPaBbs 28] 0,84*** (—0,78*%**|25,9|26,6|27,2] 0,97 | 76,07
KPYNHOTPaBbs . 281 0,83*** |—0,82**%17,7| 23,6 29,5} 0,69 | 71,64
9KCNJIEPEHTOB 281 0,77** 1—0,62%**13,0/21,3|29,6 0,56 | 50,52
JIECHBIX . . .|28{0,88*** |—0,83***18,8/25,4|32,0| 0,65 | 73,84
Bcex TpaBsHoro spyca | 28] 0,85*** |—0,81***18,6|25,1]31,7| 0,66 | 69,80
Joas xosaHyecTBa BHIOB
3/1aKOBBIX ) 281 0,92%** 0,83***128,0/29,1]30,2] 0,94 | 79,19
MeJIKOTpaBbs 28| 0,75** |—9,53** |31,1]31,8]32,6] 0,96 | 42,61
KDYMHOTPaBbs . 281 0,8!** 1 —0,71***|21,3/23,5|25,6| 0,89 | 57,71
3KCNJIEPEHTOB . 281 0,94*** | 0,78***31,4|32,0(32,5( 0,97 | 80,18
JIECHBIX 28| 0,87*** |—0,62***(32,9]33,7 34,6 0,96 | 75,36
DBuomacca
Mxa . 281 0,84*** | 0,74***|28,3/36,7| — — | 68,19
3J1aKOBBIX 28] 0,51 —0,41* 120,6]/37,6| — 16,89
MeJIKOTpPaBbs 28] 0,65 —0,53** | — | — | — 52,21
KPYNHOTPABbA . 281 0,77** |—0,72***% — | — | — | — | 56,80
XBolA . . 281 0,52 0,38* |12,1{15,7119,3]| 0,81 | 17,37
9KCIIJIepEHTOB 281 0,49 0,31 18,11 18,5 18 0,98 | 12,66
JECHBIX BHAOB . 281 0,45 —0,08 — | — — — 0,30
o6las TpaBocTos . 28| 0,45 —0,08 - - - | — 0,50
Jonaa 6uomaccu
3/1aKOBHIX 281 0,59 —0,33 — | = — —_ 13,87
MEJIKOTPaBbs 281 0,70* |—0,64*+ _ | — | — — | 38,86
KPYNHOTpaBbs . 281 0,73* —0,72*%**18,7|122,6126,6| 0,79 | 57,57
XBOLIA , . 281 0,84*** | 0,82***16,1/20,7]25,3| 0,76 | 79,16
3KCNJIEPEHTOB 28] 0,49 0,81***114,1119,6125,2| 0,71 | 78,20
" JIeCHBIX 28] 0,47 —0,04 — ] =1 — — 4,50
JlecHas moacCTHAKa
EnbHUKH-THXTapHUKH
MakcuManbHast TOJ-
mHHA . . . . .]3]0,5 0,46** {18,5(21,7]25,0( 0,83 | 23,54
MmuHHMasnbHas  Tos-
KHA 35/ 0,56 0,52** 118,1,18,3] 18,5 0,99 | 39,26



[lponoaxenne Ta6auuu 24

TecHoTa CBsi3HU Kpn‘l‘}‘éi::;xne
Tlapamerp N R , §: §§ 52 K D
Mz | Oz | Bz
Cpeanass  Ttonmuna |33] 0,66* 0,62%**117,6/ 19,9122,2| 0,88 | 45,17
PasMmax 3HAUYeHHH 35| 0,50 0,28 24,1 24,4 24,7 0,98 12,38
CocCHSAKH
MakcumagnbHasa  Tos-

LIMHA . .. . .l19]o0,66 0,60** | — | — | — — | 42,37
MHHuManabHasA  TOJ- .
1LIHHA .. |19 0,9 F*= 0,87**%| — _ —_ — 84,17
Cpeanas  rtonmuua | 19| 0,84** 0, 79%** — | — | — — ] 68,71
Pasmax 3Hauennit | 19] 0,40 0,30 ol B — | 12,24

Bepesuskn
MaxkcumanbHas  ToJ- . .

LUIHHA . . . . .]30]0,73** 0,34 ]29,8{32,5]/35,3| 0,86 | 48,50

MunnmansHas  ToJ-
HIHHA . . . .]30]0,60 0,43* |14.4|16,0117,7{ 0,91 | 33,59
CpenHssa roauuHa | 30| 0,69* 0,55*%* 115,71 18,4]21,1} 0,86 | 65,84
Pasmax 3navennit {30 0,71** 0,18 |27,5/30,2]33,0| 0,86 | 42,45
ITouBeHHBH# MHKPOGOUWEHO3
CkopocTb JeCTPYKIHH
HENJTIONO3bI B
aktyaabHas (in situ) |14} 0,90* —0,83***[17,6}18,5]19,3| 0,96 | 84,12
NoTeHUHaJbHasA 19| 0,87*** |—0,85***|16,0/17,1]18,2} 0,94 | 70,35
Hakonneunne amunoxkncaor | 17| 0,85** [|—0,84***(11,4] 15,8]20,3] 0,76 | 70,73
HHTeHCHBHOCTD a30TdHK-
callMH 15| 0,84* —0,65** | — | — | — — 63, 56
ITouBeHHH e GpepMeHTH
Ieanonasa 18 0,89*** |—0,88***11,3] 15,8]20,3] 0,76 | 79,80
HuBeprasa . 88| 0,65*** |—0,60***10,7| 14,2117,7] 0,82 | 50,81
docdarasa 86| 0,44* —0,37***16,9{ 17,4118,0] 0,97 | 16,07
Jlernaporenasa 881 0,34 —0,23* 6,5 8,9111,2f 0,88 | 38,56
ITouBenHas MesodayHa
IaoTHOCTD .
sHxHTpenz . . . . |26{0,67* [-0.58** I11,6/11,9112,1 0,99 | 87,27
[0::9: (3:3 5.4 epBei
mopoenx . P2 106|064 |—0,55* | 9,6/10,1[10,5| 0,98 | 71,54
KOKOHOB  JOXAE€BHIX '
yeppefi 26| 0,58 —0,55** | 9,9110,4110,9 0,97 | 91,60
NayKoB 26| 0,75** |—0,64***15,6/16,4|17,2| 0,96 | 44,28
* %k %k
NHTJIONO 26| 0,81 —0,35 — ] - | — — | 50,55
reohHAH 26| 0,65 —0,64*** 8,6/11,3]14,0| 0,86 | 80,95
AHTOGHHA 26| 0,81** |—0,65***{11,7/12,2]12,6| 0,98 | 73,17
Y KeHIL 26| 0,84*** |—0,58** [11,0/11,5§11,9{ 0,98 | 85,75
261 0,79** |—0,62*** 8,2| 8,7 ,11 0,98 | 88,59
CTaGHIHKOB 26057 |—0.36 |—| — | =1 Z |12.20
3J1aTEPHA . . ' ’ ’
NOATOHOCHKOB . 261 0,41 —0,36 12,0]12,3(12,6} 0,98 | 40,06
‘JHYHHOK MVX 26| 0,63 —0,47* |12,2/12,4112,51 0,99 | 51,08
KJONOB yx . 261 0,91*** |0 58** |11,8/12,0|12,21 0,99 | 70,31




OKOHYaHHe TabAHUH 24

TecHOTa ¢BA3H Kp“:ol?:l({:xﬂe
IMapametp N M & % K D
Qm [ =
R To|&g| S8 |28
mMoJuiockoB . . . . [26] 0,59 —0,48* ]12,8]13,1]13,4| 0,98 | 56,83
Bcex rpynn . . . .|26| 0,71 |-—0,60** |11,6(11,8]12,1] 0,99 | 79,42
oss
4 canpodaros . . . |26| 0,78** |—0,63***11,6j11,9]12,1| 0,99 51,27
soodaroB . . . .|26| 0,76** 0,50** {11,6|11,8]12,0] 0,99 | 36,84
¢uTtogaros . . . .|26] 0,63 0,44* {11,7]12,0(12,2]1 0,99 | 21,65
OnHHTHBE JHIMAHHHKH
Ha enu
Yucso BHAOB Ha IJIO-
mwagH . . . . . .|29]0,75** |—0,70%%¥ — — | — — | 50,77
BujaoBas  HachIlEeH- =
HOCTH . . . . . .129]0,65 —0,59***|11,6}19,6127,5| 0,58 | 55,17
IMokppiTHE Ha oOCHO- '
BaHHH cTBoJa . .. . |29} 0,55 —0,48** |14,5] 18,8]23,1| 0,77 | 25,96
IlokppiTHEe Ha BHICO-
Te 1,3 M. . . . .|29] 0,55 —0,38* 9,11 9,3 9,5{ 0,99 | 51,68
BricoTa MOAHSTHS
H. physodes . . . .|29| 0,64 —0,53** [11,7|12,4]13,2] 0,96 | 36,17
Ha coche
Uucnio BUIOB Ha mJo-
mwaay . . . . . .|13]10,71 —0,70** | — | — | — — 54,25
BuooBas HachlllleH-
HOCTH . . . . . .|13]0,80 —0,78*¥*% — | — | — — | 65,07
IMokpriTHe Ha ocCHO-
BaHuMM cTBoia . ... |13] 0,79 —0,73** | — | — | — — | 66,72
IMokpeiTHE Ha BBHICO-
,Tel3 M. ... .]13]0,62 —0,55 7,7 8,3| 8,8]| 0,97 | 63,38
BricoTa MNOAHATHUA
H. physodes . . .113| 0,83 —0,74** | 8,2| 8,7| 9,2 0,97 | 95,69
Ha 6epese
Yucsio BHIOB Ha MJO-
mwazx . . . . . .|22]0,81*** |—0,68*** 9,0| 9,6|10,2{ 0,97 | 59,03
BuaoBasi HachlllleH-
HOCTD . . . . . .|22] 0,83%** |_0,60*%** — | — | — — 152,35
[NokpbiTHe HAa OCHO-
BaHMH cTBoJa . . . |22| 0,60 —0,44* 19,5 9,6/ 9,7| 0,99 { 25,28
TlokpbiTHe Ha BHICO-
Te 13m . . . . .]22]0,54 —0,36 6,2| 6,3| 6,4( 0,99 { 36,94
BeicoTa NOLHATUA
H. physodes . . . .122] 0,58 —0,48* 19,3l 9,9110,5/ 0,97 | 18,36

IIpuMedaunne, N — KONHYIECTBO MNPOGHBIX NJAOWAAOK, R — KODPeJAUHOHHOe OTHOlie-
fiHe, r — KO3bdUUHEeHT JAHHefiHOR KOppedsuMH (YPOBHH 3HAWHMOCTH: * P<0,05; ** P<0,01;
*** P<0,001), K— napaMeTp <KPYTH3HBI CTYNeHH», D — N0AA OGDBACHAEMOR JOTHCTHYECKHM
‘YypaBHeHHeM ZHcnepcHH, %. IIpodepk — cHMTyaunHsi, KOrxa KpHTHYeCKMe TOYKH KDHBOH Haxo-
JATCA BHe 06aacTH peaNbHLIX 3HaUeHHA NHGO OTCYTCTBYyeT 32KOHOMepHOe H3MeHEeHHe Mapa-
MeTpa B rpajHeHTe 3arps3HeHus,



HHTepnperalusi MOJMY4eHHBX A030BLIX KPHUBEIX MOXeET OBITbH OCY-
ulecTBJeHa C JABYX DPAa3JIMUHBIX TOUEK 3DEHHS, B 3aBHUCHMOCTH OT
TOTO, KAKOH KOHIIEMIUHH MPHAEPKHUBAThCSI — OpraHH3MH3IMa HJH pe-
AykuHoHu3Ma. OCHOBHIBAsiCh HAa NepBOH, 3aBUCHMOCTH MOXKHO Npef-
CTaBUTh KaK peaklHI0 ONHOH 3KOCHCTEMbl Ha YBeJHUHBAIOLIHECS
JI03bl Harpy3kH (MO aHAJOrHH C peakuuel JabOPaTOPHBIX KHBOT-
HBIX B TOKCHKOJOTHYeCKHX 3kKcnepuMeHtax). Ilpu stom posomas
KPHBas MOXeT paccMaTpHBaTbCS KaK TPAEKTOPHS «IOBEIEHUS» KO-
CHCTEMBl B NMPOCTPAHCTBE COOTBETCTBYIOILMX KoopauHat. Besycsos-
HO, 3TO CyllleCTBEHHOe yIpolleHHe cutyauud. Ho takas uHrepnpera-
I[Hsl [AaeT BO3MOXHOCTb ONEpPHPOBATh NMOHSITHEM YCTOHYUBOCTH, OH-
3HYeCKHMH aHAaJIOTHSIMH, NPHBJEKATb MOJeJbHble INpeACTaBJeHHS,
HanpuMep teopHio karacrpod Toma u 1. A.

BoJsee peasucTHueH 1O cpaBHEHHIO ¢ OPTaHH3MH3MOM pelyKIHO-
HUCTCKHH B3rasan. [lepexol MeXAy YPOBHAMH 03HAYaerT, 4TO B ONpe-
JleJleHHOH 00/1acTH rpajHeHTa NpU MaJjo pas3jHyarlUXCca BeJHUHHAX
3arpsi3HeHus Ha6JI0JaeTcs Bech CIEKTD 3HAUeHHH napaMeTpoB —
OT MNOUTH (OHOBBIX OO MOUYTH HMIAKTHHX. F3-3a 3TOrOo peasbHO
YCTAHOBHTb B IMPOCTPAHCTBE BO3Jle HCTOYHHKA 3MHCCHUH TIDaHHIY
MeXJ1Y YPOBHSMH KpaHHe CJIOXKHO, NMOCKOJIbKY OHa «3aKaMy(dJHpo-
BaHa» pe3KO YBeJHUeHHOH BapHabeJbHOCTbIO NlepeMeHHHX. ITO
MoxeT OHTb CBSI3aHO cO cjaelyloluM obcrositesabctBoM. Ilpu onpe-
JNeJeHHBX (CpelfHHX HJH, MO KpalHell Mepe, He oueHb OOJIBLIHX)
3HAYEHHAX HArpy3KH CHCTeMa CTAHOBHTCS HEYCTOHUHBOH H UYTKO
pearupyetr Ha MO3aHUHOCTb €CTECTBEHHBIX 3KOJOTHYeCKHX ¢aKTo-
poB. OHH MOTYT KaK <«NOJTaJKHBaThb» €€ B CTOPOHY HMIAKTHOTG
YPOBHS, TaK U «yJAep:KHUBaTb» HA (HPOHOBOM. IT0SICHHM 3TO YCJOBHHIM
npuMepoM. PacTHTe/lbHOCTh ABYX YYacTKOB, pasJjuyaiouiuxcs 6y-
thepHOCTBIO NOYB, NO-pasHOMY OyIeT peardHpoBaTh HA OAHHAKOBHIH
cpelHH#l YypoBeHb 3arps3HeHus. Ha yuacTtke ¢ BBICOKOH OydepHo-
CTbIO JeHCTBHe 3arpsi3HeHHs] OKaXKeTcsl He3aMeTHhIM, C HH3KOH —
pKO BblpaxKeHHbIM. CHJbHOe »Ke 3arpsA3HeHHe OyAeT OJHHAKOBO
ry6uTeJbHBIM He3aBHCHMO OT OydepHOCTH UM [AeHCTBHA APYTHX
MOJAH(DHIHPYIOMINX HAKTOPOB.

Hrak, aHaJu3 A030BBIX KPHBHIX II03BOJIAET TOBOPHTb, UTO 3KO-
cCHCTeMa B Ilponecce TpaHchOpMalUH HAXOAHUTCS B TpeX KauecTBeH-
HO pa3JUYaOILHXCA COCTOSHUSX — JABYX OTHOCHTEJbHO CTabUJIbHBIX
(romeocTaTHuecKHX) H OJHOM HeycToHuMBOM (kpHTHueckoM). Ilep-
BOe H3 CTAaOHJbHBIX COCTOSIHHE COOTBeTCTBYeT ()OHOBOMY YDOBHIO C
BBHICOKOH 2KH3HeCNOCOOHOCTbIO 3KOCHCTEMEI, BTOPOE — UMIAKTHOMY
C TOYTH HYyJeBOH KH3HecmocoOHOCThIO. [IpH 3TOM 3KOCHCTEMH B
Pa3HBIX COCTOSIHHUAX — 3T0 (DAaKTHUECKH COBEplIEHHO pa3JHYHbe CH-
CTeMHl, OTJHuamouIHecss APYT OT Apyra U Ha6opOM OCHOBHBIX 3Je-
MEHTOB, U CTPYKTypoH cBsisell. Ilepexos H3 OAHOrO COCTOSIHHS B
Jpyroe ocyulectBjsierci gepe3 o0JacTb HeyCTOHYHBOCTH U OUeHb
O6HICTPO, MO THNY TpHITepa. B TeopHH xaractpod TakoH INepexond
COOTBETCTBYET TONOJIOTHYECKOH (HUrype THIA «CKJI3AKa» (DKOCHCTe-
MBL.., 1989). OnHO U3 NpOsABJEHHH TPUITEDPHOrO MeXaHH3Ma — pe3-
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Puc. 39. 3aBHCUMOCTH KPY- 7
TH3Hbl CTYNEHH OT BEJHYHHLI xx ' o = -
abcuucchl BepXHeH KpHTHue-
CKOHY TOYKH JAJIf napaMeTpoB: x o a
1 — apeBeCcHOro sipyca M mnOApO-
cTta, 2 — TpPaBAHO-KYCTapHHYKOBO-
TO sipyca, 3 — NOINCTHAKH, 4 —
NOYBEHHOrO0 MHKDOGOUEeHO3a H
<pepMeHTOB, 5 — NMOYBEHHON Me-
30dayHbl, 6 — 3MHPUTHBIX JAHIWAA-
HHKOB. B aMaJH3 BKJioYeHbl 3a-
BHCHMOCTH, HJA KOTODHIX HOJs
06 bACHAEMOR JIOTHCTHYECKHM
ypaBHEHHEM JHCTEepPCHH
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KOCTb TDAHHIBI MeXAY JBYMS TOMeOCTATHYECKHMH COCTOSSHHfIMH,
Jpyras xapakrepHas uepra Takoro Iepexoia — BHICOKAasl CTeleHb
€e KOHTPaCTHOCTH.

[Tepexoa ot ¢poOHOBOrO COCTOSIHHSI K MMINAKTHOMY B paccMaTpH-
.BaeMOM BpEMEeHHOM MacliTabe MOXHO CUHTaTb HeoOpaTHMBIM.
«[laB/jeHHe >XH3HH», OOBYHO NIpHBOAsLIEEe K OGBICTPOMY BOCCTAHOB-
JIEHHIO HapyLIeHHBIX TEPPHUTOPHH, B JaHHOM cJydae Hed(p(peKTHBHO.
HMnakTHass TeppUTOPHS CJAYXKHT Kak Obl TOKCHYECKOH JIOBYLIKOH
JJa MHTpaHTOB H AHacnop. Jlaxke ecaH B KakoH-1H60 MOMEHT No-
CTYyNJIeHHe NOJIIIOTAHTOB OyAeT IOJHOCTHIO IpPEKpalleHo, HAaKOIl-
JIEHHBIH [OTEHIHAJ TOKCHYHOCTH He JacT BO3MOXKHOCTH JIeCHOH
3KOCHCTEME CaMONPOH3BOJBHO BOCCTAHOBHTBCS A0 (DOHOBOIO YpOB-
Hfl, KaK 3TO IIpOH30lLI0 O, HanpuMmep, Npu OOBYHOH BHIPYOKe.
JIuib 3HauHTEIbHOE BHECEHHE HEPTHH B BHIE PeKYJbTHBAIlHOHHHIX
MepONpHUATHH MO3BOJIHT NpeoJoNeTh 6apbep TOKCHYHOCTH H cleJa-
eT nepexosn obpatuMbiM, IlpuueM pekyJbTHBamHs JAOJXHA KacaTb-
CA He CTOJbKO HHTEHCH(HKALHH «JABJEHHS KH3HH» HA HMNAKTHYIO
TePPHTOPHIO, CKOJIbKO yMeHbIIEeHHSI MOTEHIHAJIa TOKCHYHOCTH [OYBHI.

Takum oOpasoM, paccMaTpHBaeMbli HAMH KPHTHYECKHH mepe-
xox, mo kaaccudpuxkanuu A. JI. Apmanaa (3xrocucreMbl..., 1989),
MoxeT ObITb OTHeceH K THNY Pe3KHX HeOOpaTHMBIX ¢ YMeHbLIeHHeM
2KH3HECNOCOOHOCTH 5KOCHCTEMBI.

AHanus cBA3M HHIEKCAa KPYTH3HBI CTyNeHH C BeJHYHHaMu abc-
1L[HCC BEPXHHX KPHTHYECKHX TOYEK MO3BOJISET -BHISIBUTL ONpefeJeH-
HYI0O 3aKOHOMepHoCTb (pHC. 39): ueM jfoJbllle MapaMeTp OCTaeTcs
Ha (OHOBOM YpOBHe, TeM GoJjee pe3ko B JAaJjbHeHIlleM OH M3MeHs-
ercA. HpyruMu cjoBaMHu, yeM MeHbllle 3amac yCTOHUHBOCTH, TeM
6oJiee N1aBHHH Iepexo] MeXAY YPOBHAMH. YIpollas CHTyallHio,
MOXHO CKas3aTb, YTO HMeeTcsl ABa THIA TPAEGKTOPHH: HauHHAIOTCS
H 32KaHYHBAWTCS OHH B OJIHHAKOBBIX TOYKaX, HO OJIHA COENHHSET HX
NJaBHOH JHHHeH, a Apyras — CTyneH4aToH (HampuMep, Ha pHC. 42
3TO COOTBETCTBYET KDHBBIM C HHAEKCOM KpPYTH3HH ctyneHH 0,47
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u 0,95). BeposTHo, 3T0 CBSI3aHO ¢ TeM, UTO 3JEMEHTh 3KOCHCTEMEL
06/1a1aI0T HECKOJbKHMH MeEXaHH3MaMH YCTOHYHBOCTH, BKJIOYAK0-
HIMMHCA NOCJe0BAaTeJNbHO, T. €. HMEIT HECKOJbKO YpoBHEH 060po-
HBl TNPOTHB BO31eicTBHS. UeM pnoJblie 3JeMeHT NPOTHBOAEHCTBYeT
Harpyske, teM 0oJiblie ypoBHeH OOOPOHBI NpeonoJieHO H TeM bec-
npensTCTBEHHee B JAaJjbHeflleM OH [OJABepraeTcss BO3AEHCTBUIO!
(T. e. Gosiee pe3ko u3MeHsieTcs!). Te ke 3JleMeHTH, KOTOpHle He 00-
JafanT «..IJMy60KO SLUEJOHHPOBAHHOH O60pOHOI» (DKOCHCTEMH...,
1989), TepslOT YCTOHYHBOCTH NOUTH Cpa3y H MJABHO OTCJEXHBAIOT
yBenHyeHHe Harpy3ku. OT 3TOH 3aKOHOMEPHOCTH YKJIOHSIOTCH INa-
paMerpbl HaH6O0Jee UYYBCTBHUTENbHBIX KOMIIOHEHTOB — 3MH(MUTHBIX
JHUIaHHUKOB U NOUBEHHOH Me30(ayHBI, NeMOHCTPHpPYIOILHE MAaKCH-
MaJbHYI0O Pe3KOCTb Nepexofia BHe 3aBHCHMOCTH OT BeJHUYHHH BepX-
HeHd KPHTHUECKOH TOYKH, YTO TaKXe CBS3aHO C OTCYTCTBHEM 3¢-
(exTHBHOH 0060pOHH. Bompoc o KOHKpeTHHX MeXaHH3Max obHapy-
’)KeHHOH 3aKOHOMEpHOCTH ocTaeTrcsl NMoka 0e3 OTBeTra H HYyXAaercH
B JONOJIHHTEJ]bHOM H3yUeHHH.

ComnocraB/ieHde 3HAUEHHH BEPXHHX M CPEJHHX KDHUTHUECKHX TO-
yeK AJs HauboJiee YYBCTBHUTEJNbHBIX U (PHU3HOHOMHUHBIX NapaMeT-
pPOB, a TakxXe MaTepHaJ/bl IJaBbl 7 NO3BOJSIOT NMOCTPOHThH CJERYIO-
UA OPDHEHTHPOBOUHBIH pSN UYBCTBHTEJNBHOCTH Pa3JHUHBIX KOMIO-
HEHTOB 3KOCHCTEM K 3arpsi3HeHHIO: JIHIWIAHHHKH > KPYNHEE I0Y-
BeHHBble campodard >> NoyBeHHHE (epMeHTH == NOYBEHHBIE MHKpPO-
OpTraHu3MBI > JjlecHast IMOACTHJKA > JIECHO€ pas3HOTpaBbe > Jpe-
BECHHIH fpyc => MOAPOCT > HACEJIEHHe IITHIL — HaceJieHHe MJEeKO-
NHTAOLHX > 6ecn03BOHOYHBIe-HDHTOParH=MypaBLH.

IlonuepkHeM, YTO AAHHBIH psA NMOCTPOEH HAa OCHOBE aHaJu3a
NapaMeTpoOB HaAOpraHH3MeHHOro YpoBHsl. Brnosane BeposiTHO, uTO
IpH PacCMOTDEHUH NMapaMeTPOB OPTaHH3MEHHOTo H cy6OopraHu3MeH-
HOTO YpOBHeH OH MoOxeT OHITh CyllecTBeHHO MoaudunuposaH. Ilo-
JYYEeHHBIH psAN HMeerT BaXKHOe 3HAaueHHe AN GHOMHIHKALHOHHBIX
HCCJIeOBaHUH M 3KOJOTMYECKOTO HOPMHPOBAHMSA, NMOCKOJBKY SBJS-
€TCs 3MIHpUUECKHUM 00OCHOBaHHEM BribOpa HauboJiee YyBCTBHTEJb-
HbIX KOMIIOHEHTOB 3KOCHCTEM.

AHanu3 NpH3HAKOB, AHACHOCTHPYIOILHX PpAa3JIMUHBIE CTaAUK
TpaHcopmanuu 3kocucteM (cM. paspen 7.13), mosBoJsieT yCcTaHO-
BUTb 3HAUeHHsl HArpy3okK, P KOTOPHIX NPOHCXOAAT NepeXodbl Mex-
ay cragusaMu. Craaus BeINAJEHHS UYBCTBHTEJNBHHIX BHAOB HabJi0-
naercsl, Koraa ¢oHoBas Harpyska npeBbiieHa B 1,5—2,0 pasa,
CTaAHsl CTPYKTYPHBIX IepecTpoek 3KocHcTeMbl — B 2,7—4.0 pasa,
YACTHYHOrO pa3pylleHHs 3KocHcteMbl —B 6,0—7,0 pas, mo/aHoro
paspyweHus sKocucteMbl—B 10 u Gosee pas. MHrepecHoO oTMe-
THTb, YTO BEJHUHMHH HAarpy3ok, COOTBETCTBYIOLIHE HayaJgy CTaiui
TpaHchopMaluuH, COBNAAAIOT C. aHAJOrHUHBIMH BEJHUHHAMH, NpH-
BoauMbiMH B. C. Apxauosoil u I1. B. EanatseBckum (1990). B ux
cXeMe TeXHOreHHOH TpaHC(HOpMAalHH TOPHO-JECHBIX 3KOCHCTEM Ha-
yaJbHasi CTaAHs COOTBETCTBYET ABYKDATHOMY NPEBHILIEHHIO IIOTOKa
TSXeNbIX MeTaJJoB, a mocaelHas — 10-kpatHoMy. MasoBeposiTHO,
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yTO6H 3TO GbIIO CAyuaiHBIM coBnageHHeM. CxonHble BeJHYHHBI IPH-
pogut B. B. KpioukoB (1991) nns cxeMul nerpaianuy ceBepoTaex-
HBbIX 3KOCHCTEM: CTaJHsl HayaJbHOH JerpagallHH COOTBETCTBYET Hpe-
BBIIIEHHIO KOHIEHTPAlLHH MEeAH B MOouBe Haj (POHOBBIM ypoBHEM (IO
TEPMHHOJIOTHH aBTOpa, POH — 3TO cTajud caMOH HayaJbHOH Aerpa-
Jauuu) B 2,5 pasa, craaHsi CHJIbHO pa3pylUeHHBIX -3KOCHCTEM — B
10 pas. PacxoxaeHus c Halled CHTyalHeH KacaloTcs 30HBI TEXHO-
reHno#t nycteiHd. [To B. B. KproukoBy, oHa nab/awojgaercsa OpH npe-
‘BBILIEHHH KOHUeHTpauuu Menu B 50 pas. Ho npH aToM B KauyecTBe
JeNoHHpylollero cyberpara AJa JaHHOH CTaJHH HCIOJb3yeTcs He
TI0YBa, a NOACTUJKA, obJjapamomas OGoJblied aKKyMyJHpyolue#
CnocOOHOCTBIO. YCTpaHeHHe 3TOTO HECOOTBETCTBHUS, BEPOATHO, YMEHb-
HiuJa0 66l HabJ0faeMble pPacXoXAEHHH.

[ToxBoas HTOr paccMOTpPEHHIO NO30BHIX 3aBHCHMOCTell, oTMeTHM,’
YTO MOPOTOBOCTb B PEAKIHH 3KOCHCTEM Ha 3arpA3HeHHe, Bhpaxaio-
uascs B HaJHYHH JBYX pe3ko 000COOJEHHBIX, KaueCTBEHHO pa3JiH-
YaOIHXCA YPOBHEH COCTOSIHHS, HMeeT BaXKHeHllee c/eACTBHE IJA
NPaKTHKH 3KOJOTHUECKOro HOpMHpoBaHHA. OHa Mo3BoJsAeT J0CTa-
TOYHO OGBEKTHBHO YCTAHABJHBATb BEJHUHHY HOpPMAaTHBAa KaK Ha-
IPY3KY, COOTBETCTBYIOLLYI0O HayaJy Iepexola OT OLHOIO YPOBHSA K
apyromy. Ecad 6B 3aBHCHMOCTb 032 — 3¢ ¢deKT HMesa BHA Nnps-
MOH JIHHHUH HJH IJaBHOH KPHMBOH, Takoro O0bEKTHBHOI'O KPHTEPHSA
He cyuecTBoBajo OB. DTO morpe6oBaso Obl NOHCKA JAPYLHX MOJ-
X0J0B K HOPMHpPOBAaHHI JHOO BBIHYAHJO YCTAaHABJHBATb HOpMa-
THBBl NpPOH3BOJbHO. TakuM 06pa3oM, NOPOroBOCTb B A030BOH 3aBH-
CHMOCTH CYIIIECTBEHHO YHpOIlaeT pelieHHe 3aJauyd HOPMUPOBAHHS,
4 3KOJIOTHYECKHe HOPMATHBH M0OJy4aloT 00beKTHBHOE 06OCHOBaHHeE.
(dakTHYeCKH OHH 3a7al0T INOJoXeHHe 06/1aCTH KPHTHYECKOro Iepe-
X0Ja B NPOCTPAHCTBE BO3Je HCTOUHHKA BHIOPOCOB Tak, yTOGHI rpa-
HHIA MeXJY YPOBHAMH He BBIXOAHJA 32 INpelesbl OTYYKIaeMOH
TEPPHTOPHH. B TO XKe BpeMs NOPOroBOCTb peaKUHH 3KOCHCTEM CO-
3aeT onpejeseHHYIO TPYAHOCTb AJNS HOPMHPOBAHHA. MOXHO CKa-
3aTbh, YTO IKOCHCTEMBl YCMEUIHO CONPOTHBJAAIOTCA AeHCTBHIO 3arpss-
HeHUA [0 Noc/elHeH yepThl, 3a KOTOPOH HacTymaeT INOJIHBIH Kpax.
D10 o3Hauvaer, 4TO Aaxe HeboJsblias OWHOKA B ONpeJeNeHHH Be-
JIHYHHBl HOPMATHBA MOXKET 0Ka3aTbCAd DOKOBOH B HX cyable.



IF'nmasa 10
AKOJOTrH4YECKHUE HOPMATHBbGI

O606muM npHBeNeHHEE B ryiaBe 9 pesysnbTarhl MO aHAJNH3Y J0-
30BHIX 3aBHCHMoOcTeH. [JOCKOJIbKY BCe HaTypHHle HCCJle[JOBAHHS NpO-
BeJleHbl BO3Jie OJHOTO HCTOYHHKA BHIOPOCOB H Ha OJAHOTHUIHHIX Mpo6-
HBHIX TJOLajsX, He BO3HHKaeT MpoOJeM HeCcONOCTABHMOCTH pe3yJlb-
tatoB. CjlefoBaTeNbHO, NMOJYYEeHHBE AJSl KaXKJAOT0 H3 KOMIOHEHTOB
npesesibHble BEeJHYHHH HArpy3oK MOTYT CPaBHHBAThcid 0e3 KakHX-
JIH60 KOppPeKTHPOBOK.

IlpuBeseM MUHHUMAaJbHBEIE H3 NMOJYYEHHBIX AJSI OCHOBHBIX KOMIIO-
HEHTOB JIECHHIX 3KOCHCTEM BeJHYHHBl NpefesbHHIX HArpys3oK:

KomnoHeHT Fpynma mepeMeHHHX
OcHorHsle KoppensiTHBHbIE

JlpeBecHbl sApyc . . e 11,4 10,8
TpassiHo- KyCTapHHqKOBbm y{pyc . — 12,1
Tlomcrunka . . A 14,1

TlouBeHHBI MHKpO6OIJ.EH03 . 16,0 11,4
Ilousennana mesodayna . . . . . . 9,6 8,2
TlouBennrie depmeHTnl . . . . . . — 6,5
OnubHTHEIE NHWAHHKKY . — 6,2

BHAHO, 4TO MO KaXAOH H3 TIpyNN NepeMeHHHLIX BEJIHYHHB Npe-
JleIbHBIX HAarpy3oK AJIfl pa3HbBIX KOMIIOHEHTOB JOBOJILHO CXOXKH. JTO
BCEJSIET YBEPEHHOCTb, YTO NOJYYeHHble Pe3yabTaTH AeACTBHTENbHO
OTPaKaloT peafnbHble 3aKOHOMEPHOCTH TEXHOTEHHHX TpaHcdopma-
A 3KocHcTeM. B KauecTBe HOpMAaTHBAa IpelesbHO JAOMYCTHMOMN
sKoJjornyeckoil Harpysku (ITJOH) aas Bceft 3KOCHCTEMBI MBI MpH-
HHUMaeM HaHMeHbUIMA H3 HOPMATHBOB JJs PAaCCMOTPEHHBIX KOMIO-
HeHTOB. [IpH 3TOM HOpPMAaTHB N0 CIIHCKY OCHOBHBIX Il€peMeHHBIX —
TeKyll#l, a Mo CIHCKY KOPPeJSITHBHHIX — MepcleKTHBHHIA. Takum
o6pa3oM, JJs HCCNelOBAaHHOrO HaMH cJydas TeKYUHH HOPMAaTHB
IIJJ3H paseH 9,6, nepcnekTuBHBH — 6,2.

Jas panvHeiiliero ucrnosJb3oBaHusi HopMaTuBH I[TJDH n0aKHB
6LITb BHIpaxKeHH B COOTBeTCTBYIolleHd ¢opme (taba. 25). Beawn-
YHUHBL MOJYYeHB IyTeM COOTHECEHHS C MakCcHMaJjbHbiM (42,3) u
MHHHMaJbHEM (4,2) ypoBHSIMH Harpy3ku. OCHOBHOe 3HAyeHHE Cpe-
JIH TIpHBEJEHHBIX (POPM HOpPMAaTHBA HMEET KPATHOCTb CHHXXEHHS CY-
1ecTBYIOLIEro ypoBHS BHOpocoB. Bce mpoune ¢opMmBl HecyT BCHO-
MorartesabHble GYHKUHH.. [IpefenbHble KOHUEHTPALUHH (BbIMAJEHHS)

244



Ta6aunuma 25

l]epBulmue 3KOJIOTHYECKHE HOPMATHBOI IlOI'IYCT-HMOﬁ Harpysku
Ha JIECHYI0 3KOCHCTEMY

HopMmaTtks

QopMyNHPOBKa HOPMATHBA
Texkymui IlepcneKTHBHHHA

JlonycTHMoe npeBbiLieHHe
(oHOBOH  HArpyskH,
pas . . . . . . . 2,3 1,5

Jonyctumas  poas ot
MaKCHMaJbHOH  Ha-
rpy3ky, % . . . . 27,0 14,7

Heolxoaumass KpaTHOCTh
CHHXEHHS  CYIIECT-
BYIOILET'O ypOBHA
BHGpOCOB, pa3z . . . 4,4 6,8

Ipenenpio  monycrumas
KOHIEHTpalHs B BepX-
neM (0—5 cM) choe
NOYBLl ¥ NOABHAKHBIX
dbopM, Mr/kr

Cu 35,6—59,6 (33,6—48,1) | 23,3—38,9(21,9—31,3)
Pb 37,7—51,! (40,9—48,5) | 24,6—33,3 (26,7—31,6)
Cd 2,6—5,1(0,7—1,6) 1,7—3,3(0,5—1,1)

Zn 49,4—89,2 (76,8—106,9) |- 32,3—58,2 (50,1—69, 3y

Ipenenpno  monycTHMoe
BHNlajileHHe (BaJloBOe
cogepXauue), wmr/m?
B roa

Cu 91,1—187,7 59,4—122,4
Pb 20,2—45,3 13,2—30,9
Cd 1,4—3,7 0,9—2,4
Zn 94,8—213,9 " 61,8—139,5

* 3HayeHHSI NPHBeAeHL! AJs CepoRl JIECHOA TIOYBHL. dkcrpareHT — b %-1 HNOs; B cK0G-
Kax — aueTaTHO-aMMOHHAHMA Gydep (pH=4,8) ¢ noGabaennem DIATA. Pa3Max Be MuHH
onpenensercs pa3Gpocom (HOHOBBIX KOHUeHTpauHi.

THAMXeNLIX MEeTaJJIOB He MOryT OHBITb HCNOJb30BAHH H30JHPOBAHHO,
a BKJIOYAlOTCA B KOMIIJIEKCHYIO XapaKTE€PUCTHKY.

TakaM 06pasoM, Mbl TOJYUHIM TepBHYHble HopMatuBbl TTIASH.
OHH HMEIOT CJELYIOIHH CMBIC/A: €CJAH Yy TNpeAnpHATHS BbIOPOCH
YMEHbLIATCS HA BeJHUYHHY HOPMATHBA, MpHJEraioiHe K ero TeppH-
TOPHH 3KOCHCTEMH He OYLYT NpeTepneBaTh HELONYCTHMBIX H3MeHe-
Huii. Ecan cobalopaercsd TeKyIHH HOPMATHB, FapaHTHPYeTCa CO-
XPaHHOCTb OCHOBHBIX [apaMeTPOB 3KOCHCTeM. BhimosHeHHe mnepc-
NEeKTHBHOTO HopMaTHBa obecleyHBaeT COXPAHHOCTb BCEX HCCIEN0-
BAHHBIX KOMIIOHEHTOB.

OnHako HEOGXOZMMO TNOJYepKHYTb, YTO 3TO THIOTETHYECKHH:
cayuait. CokpauieHHe o6beMa BHGPOCOB yxke AEACTBYIOILEro Npen-
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TIDHSATHS MOJKET NPHUBECTH K BOCCTAHOBJIEHHIO IMPHJEramOLIHX 3KO-
CHCTEM TOJbKO MOCJE OYeHb MJHTEJbHOrO HepHoJa JAeMYTaHHOHHBIX
CYKLeCcCHH, /sl YCKODEHHS KOTOporo HeoOXOJHMO OCYllecTBJIEeHHE
LIMpoKOMaclUTaGHBIX peKyJ/JbTHBALHOHHBIX MeponpusaTuii. [loatomy
Hali/leHHble HOPDMATHBBI, CKOpee, MPHMEHHMBl K <«MOJIOABIM» HJH
TIPOEKTHPYEMEIM MpedNpHATHSM.

INoguepkHeM TakxXKe, YTO NPHBOJAUMBIE HAMH KOHKpPETHble BeJH-
YHHBL HOPMATHBOB — ODHEHTHPOBOYHBLIE, OHH CJyXkKaT 6o0Jibllie NpH-
MepOM peasH3alUH METOJHKH HOPMHPOBAHHS, YeM OKOHYATEJbHBIM
pe3yabTaToM. IT0 OGYCJIOBJIEHO TEM, 4TO CXeMa MOJyuYeHHS HOpMa-
THBOB (CM. riaBy 6) HaMH peasJH30BaHAa He MOJHOCTBI (HET HH-
tdhopMalHH O HEKOTOPBIX BaxKHeHIIMX KOMIOHEHTAX 3KOCHCTEM, He-
JOCTATOYHO JaHHBIX O KODPEJSTHBHLIX NepeMeHHBbIX, He NMPOBeIeHO
COTMOCTABJIEHHE 3KOJOTHUECKHX M THIH€HHYECKHX HOPMATHBOB).
B 10 Xe BpeMsl OHH, BEpOSITHO, JOCTATOYHO OGJIH3KH K HCTHHHBIM
3HAYEHHSIM H MOTYT CJYXKHTb I[pelIBAPHTEJbHBIMH HOPMAaTHBaMH
JJIs1 pacCMaTpHBAaeMOro THNA HCTOYHHKOB BHIOPOCOB.

JlOCTHTHYTh BBINOJIHEHHE 3KOJOTHUECKHX HOPMATHBOB MOXKHO
JBYMs NyTsIMH: JHGO COKpallleHHeM NMpPOH3BOJACTBA (H COOTBETCTBEH-
HO — BBIGPOCOB), JHOO YMeHbleHHEeM YAeJbHbIX MOKasareJjeHd BHI-
6pOCOB NpPH COXpaHEHHH CYLIECTBYIOUIHX OOBEMOB BBINYCKa MpoO-
AYKUHH. /51 NosiCHEHHS NpeACTaBUM TEXHOJOrHYeCcKHH LHKJ B BH-
Jle cJaefyollero sJeMeHTapHOT0 YpaBHeHHs MaTepHaJbHOro GaJjaHca:

M =M, 4+ Mz 4 M, 4 M;,

rne M;— macca ceipbsi, My — Macca npoayxuuu, Mz; — Macca yTH-
JIH3HPOBAHHBIX B JOHOJHHTENbHYI NPOAYKUHIO OTXOAOB, My;— Mmac-
ca CKJaAHpOBaHHBIX O0TX0M0B, Ms— Macca BHIGpocoB B atMocdepy.
JaHHasi cxeMa MoxeT OBIThb JeTaJH3HpPOBAHA JJS HECKOJbKHX BH-
JIOB ChHIpbsi, NMPOAYKUHH H HECKOJbKHX HHIPEJHEHTOB BbIGPOCOB
BIJOTh [0 HOJIHOTO COOTBETCTBHSI pEaJbHOMY TEXHOJOIHYECKOMY
LIHKJIY. DKOJOTHUeCKHH HOPMAaTHB YCTaHABJHBAaeT NpelesabHYIO Be-
JIMYHHY BBIGpOCcOB B aTMocdepy — Ms. Ilpu atom oHa Moxer ObITh
JOCTHIHYTAa KAaK YMeHblIeHHeM MacChl M; H COOTBETCTBEHHO Macchl
npoaykuuu M, Tak U yBesHYeHHEeM MAacCCHl YTHIM3UPYEMBIX H CKJa-
JHPYEeMbIX OTXOHOB, T. €. yMeHblleHHeM oTHoueHHH Ms/M; u Ms/Ms.
Kpome TOro, TexHOJOTrHYeCKHH LHKJ MOXKEeT OHITh H3MEHEH TaKHM
.06pa3oM, 4To6bl YMEHbUIHTb COOTHOLIeHHe MsfM,.

JJjs1 nmepexoda OT NepBHYHBIX 3KOJOTHUECKHX HOPMATHBOB K
BTOPHYHBIM BHOBb 06paTHMCs K NMapaMerpaM BBHIOPOCOB MpeANpHS-
tus1 (cMm. pasges 7.1). CoorTHecsi CyleCTBYIOIIHE MOKa3aTeJH BHI-
'6pOCOB U NepBHYHHE HOPMATHBH, HAXOAHM BTOPHYHBIE 3KOJIOTHYE-
CKHe HopMaTHBH (Tab.1. 26). I1pu 3TOM yuHTHIBaioTCS 06a BO3MOXK-
HBIX MYTH HX AocTHXeHHs, Creayer MOAYEPKHYTh, UTO BHINOJHEHHE
HOPMATHBOB O3HAuaeT AOCTHXeHHe Tpe6yeMbIX BEJHYHH MO KaXK-
JIOMY HHTpelHeHTY, a He N0 KaKoMY-JHOO OJHOMY H3 HHX. DT0O 06-
CTOATEJbCTBO OMNpeJessieTcsi TeM, YTO HOPMATHB MNOJYYE€H TOJbKO
IJIs JaHHOH CTPYKTYpPHI BHIOPOCOB.
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Ta6anua 26

BTothmue IKOJOTHYECKHE HOPMATHBH JlOlIyCTHMOﬁ HarpyskH

HonycTHMan Macca

JomnycrHMble yaesbHble BHGPOCH (Kr/T)
NNPH cOXPaHeHHH 06DbeMOB NDOH3BOACTBA
Ha eHHHLY

Hnrpepuent BHGpOCOB, T/rox
ChIpbst NPOAYKIUHH
Texymuit HopMaTHuB
SO, 30474,7 30,90 223,91
HF 30,1 0,23 1,70
Cu 593,2 0,60 4,36
Zn 398,6 0,40 2,93
As 145,3 0,15 1,07
Pb 128,0 0,13 0,89
ITepcneXKTHBHE A HODMAaTHB
SO, 19610,5 19,89 144,09
HF 148,5 0,15 1,10
Cu 381,8 0,39 2,81
Zn 256,5 0,25 1,88
As 93,5 0,09 0,69
Pb 82,4 0,08 0,57

B 3akjloueHHe OTMETHM, YTO INpHBEJEHHble NE€PBHUHBLIE H BTO-
pUYHBIE 3KOJIOTHUECKHE HOPMATHBbl BLIPAXKE€Hbl HMEHHO B TOH ¢op-
Me, KOTOpas MO3BOJISSET HENOCPEeACTBEHHO HCNOJb30BaTh HX Ha
NpPaKTHKe — BKJIOYaTh B NPOEKTHYIO AOKYMEHTALHIO H KOHTPOJHPO-
BaThb BHINOJHeHHe. KoHKpeTHHe Xe BONPOCH H3MeHEHHH TeXHOJIO-
THYECKHX HHUKJIOB W OPraHH3auHuH 3G(PeKTHBHOIO KOHTPOJISI BHIXOAAT
3a paMKH HacTosiied paboTH.
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MNPUJIOXEHMHE 1

CIIHCKH MAPAMETPOB 3KOCHCTEM,
HH®OPMATHBHBIX OJIS1 SKOJOTHYECKOTO
HOPMHPOBAHHKS

JIECHBIE 9KOCHCTEMbI
CHHCOK OCHOBHBIX MePeMeHHbIX

A. JlpeBecHblii Apyc

1. O6wuil 3amac ApeBOCTOST [OTHOCHTeJbHAs MOJHOTA, T'YCTOTA,
DOHUTET HacaXKIeHHS, cpeJHHe BLICOTA H AHaMeTp AOMHUHHPYIOIUX
nopon].

2. ona cyxocTtosi mo 3amacy [moas mo rycrorte, AoJsl IO TMOJ-
HOTe, 0GOGILEeHHbI MOKa3aTeJab MOBPEXIEHHOCTH IPEeBOCTOs].

3. Macca oTnana mepeBbeB.

4. IlponyKTHBHOCTb APEBOCTOS [CpeAHHH pajHaJbHBIA HPHPOCT
ZIPEBOCTOSA 3a Tof].

5. Macca ¢GpOTOCHHTETHUECKH AKTHBHBIX (pakuufi [HHIEKC JIHC-
TOBOH IIOBEPXHOCTH, COOTHOLIEHHe GHOMAacC aCCUMHAHPYIOUIHX H
3anacarmouiix opraHosn].

6—7. TlnoTHOCTL MOApPOCTA, BCXONOB M CaMOCe€Ba JOMHHHPYIO-
IHX TIOPOS.

B. )KuBoit HamouBeHHbIH NOKPOB

8. buomacca TpaBSIHO-KYCTapHHYKOBOTO sipyca [IIpOEKTHBHOE
TIOKpbITHE] .

9. Buomacca MOX0BOro sipyca [mpOeKTHBHOe MHOKpHITHE].

10. Honst 6nomacchl pyaepasbHbIX H aJBEHTHBHBIX BUJIOB.

11. TTpoayKTHBHOCTb SITOJHHKOB, JIEKAPCTBEHHBIX pacTeHHH,
CbeOOHLIX TpHOOB.

B. Mousa

12. CkopocTh pa3/oeHHs aKTHBHEIX (pakuuil omaja [Macca
TIOACTHJKH, TOJIIMHA MOJACTHJKH, NOACTHIOYHO-ONAJOUYHHIEN KO3(-
$HUHEHT, CKOPOCTb HNECTPYKUHH SKCIOHHPYEMOH B IIOYBE YUCTOH
LeJTI0JI03BI] .

13. 3amac rymyca B NMOYBeHHOM mpoduae [TOJUIHMHA TYMYCHBIX
TOPH30HTOB, KOHLEHTPallHs ryMyca B BEepPXHEM TODH3OHTe].
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14. BydepHocTh MOYB NPOTHB KHCJAOTHBIX areHTOB.

15. AkTyasnbHasi KHCJIOTHOCTb II0YBEHHOTO pacTBOpA BEPXHHX
TOPH3OHTOB.

16—17. 3amac [mOCTYNHBIX pacTeHHsM CcOeXHHEHHH as30Ta H
¢ocdopa.

I'. TlouseHHas GHoTa

18. Ob6was nJaoTHOCTb MOYBeHHON Me3odayHbl [6HoMaccal.

19. TlaoTHOCT, HOKAEBBIX uepBeli [6uoMacca] (B IIHPOKO-
JIHCTBEHHBIX JiecaX -— JOMNOJHHTENbHO IHIJIONOM).

20. Bbromacca nouyBeHHBIX TPHOOB [AJMHA KHBOTO MHLENH,
YHCJIO KOJOHHEOOPa3yoUInX eaHHHL] .

21—23. MHTeHCHBHOCTb IOYBEHHOTO JABIXaHHA, a30TdHKCALHH
A HUTPHPHUKALHH. '

JI. ®ayHa Han3eMHBIX APYCOB

24. TlaoTHOCTL HaceseHUs1 OPHUTODAYHBI,

CNHUCOK KOPPENATHBHBIX NMEPEMEHHBIX

A. JlpeBecHblii gpyc

1. COMKHYTOCTb KPOH.

2. llons pepeBbeB KaxKAOH H3 IUECTH KaTeropHi caHHTApPHOTO
COCTOSTHHUSL.

3. CpenHHil BO3pacT XBOM.

4. Hona naomagd JAuCcTbeB (JJHHBI XBOH), 3aHATOH HEKPO3aMH
[6ana HeXKpOTHYECKOrO MOpPaKEHHUs].

5. UHTeHcHBHOCTL (OTOCHHTE3a [HHTEHCHBHOCTb 3aMeJ/IEHHOH
pJyopeclueHlHH, KOHIeHTpauus XJOpodHINa, COOTHOLIeHHEe XJI0po-
dunna u beodbernHa, MopdoaoruyecKkue U3MeHeHHs XJIOPOIJIaCTOB]
JIOMHHAHTHBIX BHJIOB.

6. AKTHBHOCTb NEPOKCHHA3bl JHCTbEB [COOTHOIIEHHE COZEpHKa-
‘HUH 6eJKOBOrO U He6GEeJKOBOro a3oTa].

7. CpenHass ceMeHHas IPOAYKTHBHOCTb JOMHHAHTHHIX MNOPOJ
[BcxoxecTh cemsiH, N0Js MODP(POJIOTHUECKHX aHOMAJHHA CeMsH, CKO-
POCTb NPOPACTAHHS MBLIBLHL].

8. Kcepomop®hH3M JHCTBEB — TOJIIHHA KYTHKYJBl [NJIOTHOCTD
YCTbHI, [YCTOTA ONYIUEHHs] .

9. Yactota XpOMOCOMHHIX abeppal¥ii B MeDHCTEMHBIX TKaHAX.

10. BripaXXeHHOCTb TOPU3OHTAJbHOH CTPYKTYPH ¢HUTOLleHO3a —
KOJIHYeCTBO BbIJeNseMBbIX napueaa [Kosd¢dHUHeHT BapHAUHH IJIO-
maneil napuenn].

11. KosnuecTBO BHAOB NOAJECKA.

12. CooTHOIIeHHe 3amacoB AOMHHHPYIOUIHX NMOPOA JAepeBbeB.

13. CpenHuil Bo3pacT noapocTa.

14. Jona moapocTa COOTBETCTBYIOLLETO CAaHHTAPHOTO COCTOSTHHS
(61aroHafexHblit, HeGJIaTOHA NEXKHBIH, CYXOCTOMH).

15. BripaeHHOCTp MOJAH(PUKAUHUH [IPEBOCTOEM MUKPOKIMMAaTH-
YeCKHX mapaMeTpoB (BJaxHOCTb, TeMIlepaTypa BO3JAyXa, TeMIlepa-
Typa IIOYBbI, OCBEILEHHOCTD).
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b. BHeapycHas pacTHTENLHOCTD

16. KosnnuectBo BHAOB 3NHGMHTHBHIX JHIIAHHHKOB [IpOEKTHBHOE
NOKPHITHE Ha OCHOBAHHH CTBOJA, TO e Ha Bhicote 1,3 M, BUAOBas
HaCbIEHHOCTb, BLICOTA MOAHSATHSA MO CTBOJY AOMHHAHTHLIX BHAOB,
UHJAEKC NO0JMe0TOJEPAHTHOCTH] .

B. )XuBoii Hano4ypeHHbIi NMOKPOB

17. CneKTp OHTOT€HETHYECKHX COCTOSIHHH UEHOMONYJsUHA JOMH-
HaHTHBIX BHIOB COCYIHCTHX pacTeHHH.

18. KosinuecTBo BHAOB COCYIHCTBIX PaCTEHHH [HHIEKCH Pa3HO-
obpasus].

19. KosnnuecTBO BHIOB MXOB [HHIEKCH pasHOOGpa3Hsa].

20—25. Honss koJsnuecTBa BHIOB [#0s GHOMaccChl] 3J4KOB,
KPYIHOTPaBbsl, MEJKOTPABbS, JYTOBEIX, J€CHbIX, ME30(HTOB H THIpO-
Me30(]HTOB.

26. CxoacTBO BHAOBOTO cOocTaBa [cTPYKTYPH] ¢ GOHOBEIMH CO06-
H1eCTBAMH.

27—32. Tloxasarenau 4, 5, 6, 9 U3 cIHCKa KOPPENSITHBHLIX Nepe-
MEHHbIX 1Js1 PeBECHOTO sipyca.

33. CooTHollleHHe Haf3eMHOM} H NMoA3EeMHONA GHoMacc.,

34. CooTHouleHHe GHOMACC MXa H MOJACTHJKH.

I'. Housa

35. CooTHolLIeHHe TYMHHOBbIX H (pYJbBOKHCJOT B BEPXHHX TOPH-
30HTaX. |

36. AnperaTHbill cOCTaB — COOTHOIIEHHE BOAONPOUYHBIX arperaTon
pa3HbIX ppakuHi.

37. EMKocTb KaTHOHHOrO oOMeHa.

38. byjepHoCcTb IOYB K TsKEJBIM MeTajaM.

39. OKHCJIHTEIbHO-BOCCTAHOBHTENbHEIH MOTEHIHAJ.

40. BononponuiiaeMocTb BepXHero ropu30oHTa NOYBHIL.

JI. Mousennas 6uora :

41—46. depMenTaTHBHAS aKTUBHOCTb: JeTHApOTeHa3Has1, HHBEp-
Ta3Has, LeJJJa3Hasi, nporeasHas, ¢ocdarasHas, ypeasHas.

47. TlpocTpancTBeHHAass HEOMXHOPOLHOCTb (ko3dduuueHT BapuHa-
uuH) QepMEHTAaTHBHOM AaKTHBHOCTH [CKOPOCTH MHKpoOHaJbHOH
JECTPYKLUHH LEJJIIOJ03bl, HHTEHCHBHOCTH Aa30T(QHKCAUHH, HUTPHH-
KallH¥{, MOYBEHHOTO NbIXaHHUs].

48—53. KosnuecTBo BHAOB (HaXBHAOBLIX TAaKCOHOB) [HHIEKCbE
pasHooGpa3snsi]| mOYBeHHON Me30(ayHbl, MHKPOApTPONOJ, NpPOCTeH-
Urux, BojgopocJ/el, rpu6oB, 6akTepHi.

54—59. KosHuecTBO 3KOTHNOB [COOTHOIUIEHHSI 3KOTHIOB, TPOGH-
YeCKHUX TPYmn] YKa3aHHBIX TaKCOHOB.

60. [InoTHocTh [6HOMacca] MHKPOapTpOIOL.

61. Coorxomense rpu6os 1 6akTepuil Mo OOHJHIO.

62. TI10oTHOCTb KOJIMYecTBa KPOTOBHH.

E. ®ayHa Han3emHbIX pycoB

63. TI10THOCTL MYPaBeiHUKOB KYIOJOOGpasyloMX BHIAOB [Bbl-
cota, 06beM KymoJios].

64. TlaotHocTh [6HoMacca)l ¢urodaros apesBecHoro spyca [mjo-
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1alb [IOrPbI30B JIHCTbEB, 3KCTEHCHBHOCTb IIOBPEXJEHHS JHCTBBI] .

65. KoanuecTBo BHIOB [HHIEKCH pasHooOpasusi] HaceleHHs
OpHHTO(DayHBbI.

66. Il1OTHOCTL HaceNeHHUS] MEJKHUX MJEKONHTAIOLIHX.

67. KonuuectBo BUILOB [HMHIEKCH pasHooOpasus] HacesJeHHS
‘MEeJIKHX MJIEKOTUTAIOLIHX.

68. DMOpHOHA/NbHAS CMEPTHOCTb B IPYNNHPOBKAX AOMHHAHTHBIX
BUJIOB MEJIKHX MJIEKOTHTAIOLIHX.

69. MukpocoMasJbHOe OKHCJEHHe B II€YeHH y JOMHHAHTHBHIX
BHIOB MEJKHX MJIEKOMHTAIOUIUX [MUTOTHYECKAass aKTHBHOCTb, HOJS
KJIETOK ¢ XPOMOCOMHBIMH abeppalusiMHi, MHKPOSJAPHILKOBBIH TeCT].

TYHAPOBbBIE 9KOCHCTEMbI

CnHCOK OCHOBHBIX NePEeMEHHDBIX

A. )XuBoit HanouBeHHBbIA MOKPOB

l. BuoMacca MOXOBO-JHUIIAHHHUKOBOTO MOKPOBa [IIPOEKTHBHOE
TIOKpBITHE] . )

2. BuoMacca TpaBsSiHO-KYCTaPHHYKOBOIO spyca ¢[mpoeKTHBHOE
TIOKPHITHE] .

B. TlouBa

3. I'nybuHa 3aJjieraHusi BeYHOH Mep3JOThl (r1y6HHA CE30HHO
TaJIOTO CJI0s B NePHOJ MaKCHMaJbHOTO OTTAHBaHHSA).

4, Macca MOx0BO-IHIIaHHKOBOTO Oueca [TOJLIHMHA oueca, Noj-
CTHJIOUHO-ONAJOYHBIH KO3()(HUUHEHT, CKOPOCTb INECTPYKLHH 3KCIIO-
HUPYeMOH UYHCTOH LeJJII0J03H].

5. 3anac rymyca B NMOYBEHHOM mpodu/e [TOJNILHHA OPraHOTEH-
HBIX TOPHU3OHTOB].

6. bydepHocTh MOYB NIPOTHB KHCJOTHBIX areHTOB [aKTyaJjbHas
KHCJOTHOCTb IMOYBHI].

B. IlouBeHHasg 6HoTa ,

7. IlnoTHOCTL HEMATON M 3HXUTpeHn [6HoMacca].

8. IlmoTHoCcTh MHKpOapTponosa [6uomaccal.

9—11. HTeHCUBHOCTb TOYBEHHOTO MAbIXaHHS, a30T(HHKCALHH H
HUTPpHUPHKALHH.

I'. HapszemHas gayHa

12. TlnoTHOCTb HacesneHUust OpHHTODaYHBI.

13. ExeronHas KpaTHOCTb NPHPOCTA YHCJIEHHOCTH JOKaJbHBIX
TIONYASIUHE TPOMBICJOBBIX BHOB.

CHHCOK KOpPPEeaSITHBHBLIX MepeMeHHBbIX

A. )KuBoii HanouBeHHBbIH NOKPOB
1—3. KosauuecTBo BHIOB [HHIEKCH pa3HOO6pasHs] MXOB, COCY-
JHUCTBIX pacTeHHH, NHUIAHHUKOB.
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4. CooTHOLIeHHe Ha[3eMHON M NOA3eMHOH 6HOMace [cOOTHOle-
HHe MepTBOH W XKHBOH Macc, 6HOMacca acCHMHJIMPYIOIIMX H 3ama-
CaloUIHX OPTaHOB}].

5—7. ButanuTer (KH3HEHHOCTb) JOMHHAHTHBIX BHJIOB MXOB,
COCYAHCTHIX pacTeHHH, JHIIAaHHUKOB.

8. Cx0ncTBO BHIOBOrO €OCTaBa [CTPYKTYpPhi]c (OHOBBIMH cO06-
IIeCTBAMH.

B. MNouBa

9. OKHC/IHTENBbHO-BOCCTAHOBHTE/IBHLIA NTOTEHIIHA.

10. TuapoanTHYecKass KHCJIOTHOCTD.

B. IlouBennas 6HoTta

11. ®epMeHTaTHBHASI aKTHBHOCTb IIOYBHI.

12—15. Ko/anyecTBO BHIOB (HaABHIOBHX TaKCOHOB) [HHIEKCHI
pasHooOpasus} MHKpoapTpomon, Me3othayHB, mpocTeHLIHX, MHKpPO-
OpraHH3MOB.

I’ Hap3emunas dayna

16. KosnvyecTBO BUAOB [HHAEKCH pa3HOOGpa3usi] HacCeJeHHs
OPHHUTOQ ayHBI.

CTENHBIE U JYTOBbLIE 3KOCHCTEMbI

CHHCOK KOPPEJSTHBHBLIX MepeMeHHbIX

A. )KuBoit HanouBeHHbIH NMOKPOB

1. Buomacca tpaBoctost [cpenHsIsi BHICOTA, MJIOTHOCTB].

2. CooTHOlIeHHe Haa3eMHOH M nmoa3eMHOl GHOMacc.

3. CnekTp OHTOTeHEeTHYeCKHX COCTOSIHHH LeHOMONmyJsIUHH NOMH-
HaHTHBIX BHJOB.

4. I1pofyKTHBHOCTb JIEKAPCTBEHHBIX DACTEHHH.

b. Iloura '

5. Macca BOHJIOKa [TOJIINHA, NMOACTHJIOYHO-ONAJOYHBIN KO3(-
(ULHEHT, CKOpPOCTb NECTPYKUHH 3KCIOHHPYeMOH B IOYBE YHCTOR
UeJJTIoN03kE ] .

6. TonMHa T'yMYCHBIX TOPU30OHTOB [3amac ryMmyca B IIOYBEHHOM
npoduie}.

7. BoponpoHuuaeMocTb BEDXHHX FOPH30HTOB NOYBHI.

8. Bonurer noyss. .

9—10. 3amac AOCTYNHBIX pacTEHHSIM COENHMHEHHH a3oTa H ¢oc-
dopa.

11, MHTeHCHBHOCTb 3aCOJIEHHS IOYBBl [HACHILIEHHOCTb MOYBEH-
HOrO rnorJomlamuiero komniaekca Naj.

B. INoysenHas 6uorta

12. IlnotHocTb HeMaron [6Homacca].

13. IlioTHOCTb HOXKAEBHX YepBell [6uoMaccal.

14—16. MHTeHCHBHOCTh MOYBEHHOTO [blXaHHs, a30TQHKCAlHH H
HUTPH(HUKAUKH.

I'' HapszemHas dayHa
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17. IlnotHOCTL 6€CNO3BOHOYHBIX-TEPIIETOGHOHTOB.
18. IlmoTHOCTE HaceNeHHST OPHUTOGAYHHI.
19. T1n0THOCTE Hace/NeHHS] MENKHX MJEKONHTAIOLHX.

CnucoK KOppeNsTHBHBIX HEPeMEeHHBIX

A. J)KuBoit HanouseHHBIH NOKpPOB

1. BplpaxXeHHOCTb sipyCOB TPaBOCTOS.

2. KosinuecTBO BHAOB TPaBOCTOSt [MHIEKCH pa3HOOGpasusi, BULO-
Basi HACBHILLEHHOCThD] .

3. CnexTp XH3HEHHBIX GOpPM.

4. CrnekTp acnekToB (pUTOLEHO3a (ACIEKTHBHOCTD).

5—10. Jloast 6uoMacchl [KOJHuYeCcTBa BHAOB| 3J1aKOB, JYTOBBIX,
CTENHBIX, JIeCHbIX BHAOB, Me€30(PHTOB H KCepodHUTOB.

11. CxoncTBO BHAOBOIO COCTaBa [CTPYKTYPH] ¢ (POHOBHIMH
coob1ecTBaMH.

12. Hosast nJomagd JUCTbEB, NMOPaxKeHHass HEKPO3aMH.

13. AKTHBHOCTb NepOKCHIa3bl [COOTHOUIEHHe GEJKOBOTO M He-
6esKoBOro asoraj.

14. KcepoMop®dH3M JHCTbEB — TOJNUIHHA KYTHKYJbl [IJIOTHOCTD
YCTBHIL, TYCTOT2 ONYIIeHHs ).

15. HacTtora XxpoMocoOMHBIX abeppalyii B MEPHCTEMHBIX TKaHSX.

b. lNouBa

16. BydepHOCTs NOUYB NPOTHUB KHCJIOTHBIX areHToB [aKTyaJbHas
KHUCJOTHOCTb IOYBEHHOT'O pacTBopa].

17. CooTHOIIEHHe BOIOMPOUHBIX arperaToB Pa3JHuHBIX (PpaKUMil.

B. INouBennas GHoTa _

18. depmeHTaTUBHAS aKTHBHOCTbH MOYBHI.

19—20. IlnotHocTe [6MoMacca] MesodayHbl, MHKPOApTPONOA.

21—23. KosvuecTBO BHAOB [HHIEKCHl Pas3HOOGpa3usl, KOJHUe-
CTBO 3KOTHIOB| MOUBEHHOH Me30()ayHbl, MHKpPOapTDPOITOA, MHKPO-
OpPraHH3MOB,

I'. HapsemHana cdayna

24. TlnotHocTh [6uMoMacca] 6eCrnO3BOHOUHBIX-XOPTOOHOHTOB.

25. KosnuecTBo BHIOB [HHIeKcH pas3HOOOpasusl, KOJHUYECTBO
3KOTHIIOB] reprneToOHOHTOB.

26. KonmnuecTBO BHIOB [HHIEKCH pa3HooOpa3Hs] Hace/eHHs
MEeJKHX MJIEKONHTAIOLIHX. -

27. OMOpHOHaAJbHASL CMEDPTHOCTh B NONYJASUHSAX AOMHHAHTHBIX
BHAOB MEJKHX MJI€KONMHTAIOUIHX.

28. MukpocoMaJslbHO€ OKHCJeHHe B [e4YeHH Yy JIOMHHAHTHBIX
BHJIOB MENKHX MJEKONMHTAIOUHX [MHTOTHUECKas aKTHBHOCTDb, NOJS
KJETOK ¢ XPOMOCOMHBLIMH aGeppauusMH, MHKDOSADBIIIKOBEIA TecT].



NPHUJIO)XEHHE 2

PACYET NPEAEJIbHBIX 3HAYEHHUW HATPY3KH

IlpenenbHBle HArpy3KH pPacCUMTHIBAIOTCS KAaK KPUTHYECKHE TOY-
KH (YHKIHH, anIpOKCHMHPYIOUIEH 3aBHCHMOCTb A03a — 3bdeKT.
[Hesecoo6pasHee BCEro B KauecTBe aNNPOKCHMHUPYIOUIET0 YpaBHEHUS
perpeccHy HCHOJb30BaTh JIOTHCTHUECKYI) KPHUBYIO BHIA

A—aq,
V= 1 +exp (a+px) T4 (47)
Jau6o
A=t 4 g, (472)

" 14exp (a+px+yx2)

1€ Y — oleHKa napaMerpa, X — OLEHKa HarpyskH, a, f, y— Ko3d-
(ULHEHTHI, d, — MHHHMAaNbHLIH ypOBEeHb Y, A — MaKCHMaJbHBIH Y pO-
BeHb V.

Kospduunentel MoryT GblTh HafifleHBl ABYMSl crlocoGaMH:

1) merojoM HaMMeHbIUINX KBazpaTop (MHK); c moMoupio siorapud-
mupoBanus (47) npeofpasyercss B ypaBHeHHe NpPsAMOH

In (—A——i— l)=a—|—[3x, (48}
Yy—a
a (47a) — napa6o.nl
m(ﬂg_ 1)=a+ﬁx—|- yx2. (48a)
Yy—a

Hanee koapdHuUHeHTH HAXOASATCA IO ., CTaHAAapTHBIM ¢dopMyaaMm
(ranpHMep: 3atines, 1984);

2) HTepalMOHHBIM METOAOM UHCJIEHHOTO OlleHHBaHHs MapxBapa-
1a. Ilpouenypa tpebyeT 3HAUUTENbHOrO 00beMa BLIYHCJAEHHH H IO-
3ToMy 3G exTHBHO MoOxKeT OBITh peajH30BaHa TOJLKO C HCMOJb-
3oBanueM DBM (oHa BXOAHT B MOMNYJsipHbIE NaKeTbl CTATHCTHYe-
ckux pacyetoB aas IBM — coBmectuMbx [I9BM (Statgraphics,
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L

A 2 T
Beprugg >, -
movka T
\ Hurcnog
movka

Puc. 40. IpuMep HCHO/b30BAHHS Pa3/MUHBIX YPABHEHHH DErpeccHH ANs anmpoOKCH-
MalHH AAHHLIX.

{ — 3KCTOHEHUHaJbHOe YypaBHeHHe ([0 OOBACHAEMOA AHCOepcHH paBHa 78,2 %), 2 — joru-

CTHYeCKOe yDaBHEeHHE C BbIYHCJEHHEM NapaMeTpPOB TPaAHUHOHHBIM METOJOM HAHMeHbLIHX KBa-

apatos (57,5 %), 3 — ypaBHeHHe NpAMOR (79,4 %), 4 — JOrHCTHYECKOe ypaBHEHHE C BbIYHCe
JleHHEM napaMeTpoB METOJAOM YHCJEHHOro oueHHBaHus MapksapaTta (91,4 %)

Puc. 41. MareMaTHYeCcKHHl aHAJH3 JOTHCTHYECKOH KPHBOM (NOSACHEHHS B TeKcTe).
L — norucTHuecKas KpHBas; M. I; — pTOopas H TpeTbs NpOU3BOAHLE

SAS, Systat u np.). Cytb MeToma cBoguTCs K caenympolleMy. 3ana-
10TCA HauaJbHble 3HauyeHUs mapameTpoB (ob6wuHo 310 MHK-o1EH-
KH). Ha kaxkaom Imiare utepalHd 3HA4eHHS KO3(p(PHUHEHTOB «Imoj-
TOHRIOTCSI» TaKUM 00pa3oM, yToGbl ypaBHEHHE TOYHee OITHCHIBAJIO
3aBHCHMOCTBL (T. €., YTOOH MHHHUMH3HPOBa/Jach CyMMa KBaLpaTOB
OTKJOHEHHH OT KpHBOH). OCTaHOBKA NpOUENypbi IPOHCXONUT TPH
JOCTHKEHHH 3aflaHHOH BeJHUHHBl Da3JHUYUH MeXKIy COCEeIHHMH
1araMH HTepaUHui.

Kosd¢puuneHTsl ypaBHEHHsI perpecCHH, IOJyueHHble ABYMs pac-
CMOTPEHHBIMH  cnoco6aMH, MOTYT CYLIeCTBEHHO  pasJiH4aTbCs
(puc. 40).

B mepBoM cayuae mapaMerpel A M Qp HHTEPIPETHPYIOTCA Kak
‘BEPXHSISI H HHIXKHSS aCHMIITOTH, BO BTODOM — KaK CpelHHe 3Haye-
HUSl BepXHEro H HHXKHEro CKOIJeHHs ToueK. QueBHAHO, UTO BTOPOH
BapHAHT HHTepIpeTaluHu Gojee peanHcTHueH. [IpuunHa 3TOrO B TOM,
YTO KJAaCCHYECKHH BapHaHT JOTHCTHUECKOH KPUBOH NMPHJIOKHM st
ONMHCAHHSI BPEMEHHBIX MPOLIECCOB, XapaKTEPH3YIOLUXCST CTAOUIbHBIM
BBIXOJOM Ha M1aTo. MH Ke HMeeM Jeq0 ¢ ONHCaHHEM IapaMeTpOB
B TNPOCTPAHCTBEHHOM rpaaueHte. IIpu 3TOM pa36poc 3HAUHTEJBHO
Bbliie. [loaTOMy MBI cuMTaeM, UTO AJS HaXOXKJEHHS KO3 ¢{HUHeH-
TOB JIOTHCTHUECKOTO YpaBHEHHs LeJecoofpa3Hee BOCIOJb30BATbHCA
BTOPBIM CIIOCOGOM.

st HaXOXKAEHUsT KOODAHHAT KDHTHUECKHX TOUeK (YHKUHH He-
06X0AHMO TNPHPABHATL HYJIO ee NMPOHM3BOAHHE Da3HHIX NOPSJAKOB H
peLIuTb TOJyueHHble YpaBHeHHsI OTHocuTenbHo x. Ha puc. 41 noxa-
3aHO TIOBeleHHe JIOTHCTHYECKOH KpHBOH, ee BTOPOH H TpeTbel
TpPOH3BOAHBIX. BUAHO, 4TO BHIAENAIOTCS TPH KPHTHUYECKHE TOUYKH —
BepXHsis, CpelHsiss H HHXKHAA (Xs, Xc B Xu). nd ypaBHeHHs (47)
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HX KOODJHHATHl JIETKO HAaXOAATCA AaHAJHUTHUECKH uepe3 3HAUYEHHUS

K03(pDHUHEHTOB:
—a+mn(2—13) g A=

Xp = » VB _"I_av (49)
B 5_V3

X = —%, yc=%'(A'_'ao)+aov (50)

X, = ——a+ln(2+V3), Y, = A~—a.J +ap (51)

B 3+V3

Hns (47a) aHanuTHYeCcKOoe TMpeACTABJeHHE KOOPAMHAT KPHTHYe-
CKHUX TOUeK 3aTPyJHHTelbHO. MoXKHO BOCMOMbL3OBAThCS NPHOIHKEH-
HeIM peiieHneMm (3asineB, 1984). opmyna BTOpod npoH3BOAHOH
HMeeT BPIJl

Z=(A—a 0);“{2\?313}[2(11%—(m\f_ﬁ)z)_l], (52)

rie A =exp (o + Px -+ yx?). Hccnenys ee mnoeneHHe, HA TNOJNOXKH-
TeJbHOM OTpPe3Ke OCH X MOXHO YCTAHOBHTb aGCUHCCHl €€ MHHHMyMa,
MaKCMMyMa M TOUKHM Ieperdba (rie mpou3BoiHasi paBHa HyJ0). OHH
COOTBETCTBYIOT X5, Xy M X, JOTHCTHUecKo# KpHBOH. TouHocTs ompefe-
JIEHHsT 3HAueHHH oINpefle/isieTCA LIaroM «ONpoOOBaHHs» NPOH3BOJHOH.
WHoraa ObiBaeT HeOOXOAHMO MO M3BECTHOMY 3HAueHHMi0 Y HaHTH
COOTBETCTBYIOIEe 3HaueHHe x. DOPMyJBl HMEIOT CAeAYIOIIMH BHA:

aas (47)
g e

~B+ l/ Bz+4a ln

Ecan (47a) He paer CyUIECTBEHHOrO BBIMIPHILNA B TOYHOCTH
aNnpoKCHMAallHH MO cpaBHeHHIO ¢ (47), mpeamouteHne HeOOXOAUMO
ornath (47).

Eile HecKOJbKO CJOB O KPHTHUECKHX TOUKaX 3TOr0 ypaBHEHHS.
BepxHsisi TOUKa — 3TO HA4yano, a HUXKHAT — KOHell GHICTPHX H3MeHe-
Hui. X, npexncrasaser co6oi «nonyJaeranbuywo 103y» (LDsg), anano-
ruysylo GasoBoMy napaMerpy B TokcukoMmerpuu. Ecam y=[0; 1],
4TO JOCTHraeTcs, HalpuMep, Npeo6pa3oBaHUEM

aas (47a)

) Y] . (53a)

Yy—a

V=11
KPUTHYECKHE TOUKH COCTaBJSIIOT cpnxconpoaaﬂﬂy}o JOJII0 OT MakKcH-
ManbHOTO YPOBHS: ¥, =~ 78,9 % [l/(S— V?ﬂ)], Ve 21,1 % [1)(3+
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BuinuumeM Takxke PsAA NOJE3HBIX COOTHOILIEH Ui :
2Ye=VYs+yu= A +- G,
]xn — Xe| = lxc — Xyl
[1pu cpaBHeHMH HECKOJbKMX KDPHBBIX YIOGHO HMeTb MOKasarelb,

XapaKTepH3YIOUIHI De3KOCTh MNepeXofa MeXAY BEPXHHM H HHXKHHUM
YPOBHSIMH. MBI NnpeiJiaraeM HCHO/ML30BATh HHAEKC KPYTH3HBI CTYMEHH:

K=1-—

Xy — Xg

Xmax — ¥min
[I€ Xminsy Xmax — HAUaJO U KOHEN TpajveHTa HArpy3kHu. TeoperHue-
CKM HHJEeKC H3MeHsieTcs OT HyJsl (OueHb NJaBHEIE Iepexon) L0 eldu-
HHLH (MakCHMMalbHO pe3KHii Nepexol). IHueKkc HHTepnperHpyercs
Kak JOJs rpajueHTa, Tle MPOHCXOAAT MJaBHEIE H3MeHEHHMsl NapaMer-
pa K ofumeil BeJHuMHe TrpaiueHTa, JIerko mokasaTh, 4TO

xB—xH=%lr1(7+2'/§), (55)

T. €. HHAeKC —3T0 YHOOHO HHTepHpeTHpyeMass ¢opma TaHreHca
yria HakJoHa npsAMOH, onmUchwiBaeMoil ypaBHeHHeMm (48). OueBuaHo,
YTO CpaBHUBATb pa3JIMUYHBIE KPHBbIE IO MapaMeTpy KPYTU3HB CTY-
MEeHH MOXKHO TOJIBKO B TOM CJyuae, €CJH OHH NMOCTPOEHBl Ha OJLHOM
U TOM 3Ke rpajguente. [lapaMeTpnl KpHUBBIX C Da3JHUHBIMH 3Hauye-
HuaMH K npuBeneHwl Ha puc. 42. AHasOrHyHBIE NPENJIOXKEHHOMY
HUHJEKCY II0Ka3aTeJH HCIOJb3YIOTCH B NPAKTHKE TOKCHKOMeETpHue-
ckux uccaenosanuit (Canoukuil, YaaHosa, 1975).

B pane cayuaeB HaxoXJIeHHe KPHTHUECKUX TOUYEK PACCMOTPEH-
HBIM CNOCOOOM OKa3bIBa€TCS HEBO3MOXHBIM, DTO HMeeT MeCTO NpH
CHJIbHOM pa36poce JaHHBIX (MM HAJHYHH CTAaTHCTHYECKHX BHIOPO-
coB) B o6JsacTH (OHOBBIX W MaJjblX Harpysok. Ilpu sToM JOrucTu-
yecKoe ypaBHeHHe npHOJMKAeTCA K 3KCIOHEHUHAJBHOMY, a Hai-
JleHHble OOBIYHBIM 06pas3oM abcLucchl KPHTHUECKHX TOYEK OKasbl-
BaloTCs BHe 06J1acTH peasibHbIX 3HAUeHUH (HanpuMmep, oTpHUATE/b-
HBIMH HJIH MeHblle (OHOBBIX). MOXXHO NpPeasoKHTb HECKOJbKO
peLenToB BHIXOJa H3 3TOH CHUTYallHH.

1. YcTpaHUTh CTATHCTHUECKHE BHIOPOCH C NMOMOLIBIO OJHOH H3
CTaHZapTHHIX npouenyp (npu 3toM BbIGOpKa (OPMHPYETCH TOJIBKO
no (OHOBHIM 3HAUEHHUSIM).

2. Bocnosb3oBaTbCcs (DyHKIHEH XeJaTeJbHOCTH BHIA.

1, ecan yi>m§n[}’fpon],
Y= Yi — Ymin

mgn [yc’poﬂ] — VYmin

, ecnt ¥y < min [Vho), (56)
i

rae y; — npeo6pa3oBaHHAs BEJIHYHHA Vi, Ymin — MHHHMAJBHOE 3Ha-

YeHHe MOKa3aTeNsd, Y4 on— IOABBIGOPKAy 3HAUEHHH y; B ob6JacTu
¢oHoBEIX BenHuHH. [laHHOe mpeoO6pa3oBaHHe HHUBEJIHPYET H3JHUI-
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Puc. 42. [IpuMep JIOTHCTHYECKHX KDHBHIX C
Pa3JHYHON BEJHYHHOH KDYTH3HB CTYNeHH

HHH pa3bpoc, MpUIHCHBAas BceM ¢o-
HOBBIM 3HAUeHHAM MAaKCHMAaJbHYIO
XKeJaTeJbHOCTh (eAHHHLY).

3. Ecin  ykasaHHble crmocoGH
He INOMOTAIOT H KPHBas He BHIXO-
IMT Ha nJjaTto, JH60 OTKasartbcs
OT HCIIOJb30BaHHS JAHHOH 3aBH-
CHMOCTH 1JI51 HAXOXK/EHHS KPHTHYECKUX TOYeK, JHOO 10 ypaBHEHHIO
(53) HaWTH Xp, Xy H X. NPuOAHKeHHO (Aaf y==0,79Ymax, Y=
=0,21 Ymax, Y=0,5 Ymax COOTBETCTBEHHO, TI€ Ymax — 3HAUEHHE,
paccyHThIBaeMoe Mo ypaBHeHHIO (47) o/ MHHHMaJbHOTO (POHOBOTO
YPOBHSI Harpy3KH).

B 3aBepuieHHe pasgesia yka)keM NpuOJHXeHHyo ¢opMmyJay s
HAaXOXKJEHHsST CTATHCTHYECKOH OWHOKH abCUMCCH KPHTHYECKOH TOY-
KH (OQHHAKOBA AJS Xs, Xu H Xc):

var (Xp) = —éé [var (@) + xip var (ﬁ)] . (57)

Jlucnepcuu x03¢PHIHEHTOB HAXOAATCS IO CTAHAAPTHHM GopMyaaM
{3aiues, 1984).



SUMMARY

Ecological standardization problem is discussed in details as
applied to the purpose of surface ecosystems critical aerotechno-
genic loading determination resulted from the local sources.
The suggested standardization concepts critical review is givemrr
here. Methods of approach to information about biota and pollu-
tion reduction, to the way of critical loadings determination are
discussed. Ecological standardization author’s conception is sug-
gested, its main points are the following.

Anthropocentric approach is used in ecosystem standard de-
termination. According to this, standard is a measure of a «good»
ecosystem, i. e. limited with qualitatively changing region of
conditions that satisiy the existing idea about environment high
quality. Standard axiologic understanding requires value criteria
specific setting. This system includes not only parameters provi-
ding socioeconomic functions direct fulfillment (for example,
production of the definite structure), but also parameter respon-
sible for ecosystem stability as a whole. Besides this, parameters
providing necessary contribution of given ecosystem to higher
order ecosystems functioning are taken-into consideration.

The main object for standards development is ecosystem in
the limits of elementary water collecting reservoir. Populations.
are not included to local standardization system-influence on them
is regulated in the framework of regional and global standardi-
zation. The whole number of parameter that can be used for eco-
system description is divided in two subclasses: main and cor-
relation. The first includes parameter directly satisfying human
needs or providing ecosystem stable functioning and making
contribution to the higher order ecosystems functioning, the se-
cond parameter correlatively connected with the first but directly
not interpreted in value scales («outstripping» indicators).

Standards are obtained by critical points marking at dose-
effect curve. To construct that curve, real ecosystems nature ana-
lysis in technogenic loading from real ejection sources gradient
is necessary. The research ground must meet such main require-
ments: the emission source acts for a sufficiently long time (so
that ecosystem transformation will get to stationary level); the
ground serves as an adequate analogue for an object with regu-
lated loading; ejectior: structure is slightly changed during the
time of the source’s action; test areas are genetically the same
ecosystems situated within the same relief elements. In each
gradient’s point ecosystem parameters are compared with spe-
cially constructed toxical loading index (functional from pollu-
tants concentrations in depository mediums). The analytical form
of dose-effect correlation is the logistic curve equation. The equa-
tion coefficients can be found with the help of Marquardt’'s
number evaluation procedure. The critical points (upper and
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lower) can be found with the help of function’s derivaties analy-
ses. Critical points abscissas minimum value is taken as primary
standard in variables list. Loadings minimum values using but not
any form of data averaging is form of «weak link» principle reali-
zation. Loading index construction is carried on in such a way.
Toxicants concentrations and biotest reaction (for example, uni-
cellular algae) are determined at the same time in depositing
pollutants substrata (snow, soil). Some loading index possible
forms are calculated (for example, heavy metals sum concentra-
tions, sum of concentrations exceeding over background values
ect.). The best index form is chosen under maximum value, li-
nearity and correlation with biotest reaction stability criteria.

Maximum permissible loading for the main parameters deter-
mines the current standard that is to be reached under the mo-
dern industrial technologies; for correlative parameters it is the
acquaintance parameter that is reached with technologies chan-
ging. Standards are differentiated in botanic-geographical zones
ecosystem types, industry types, nature management regimes.

The obtained standard means only the fact that with the de-
termined loading level important for human being parameter
in the given ecosystem type in the given region during the ejec-
tion source time of action wouldn’t go out of the critical level.
The results extrapolation through the outlined region is incorrect.

The primary standard has a meaning -of multiple loading
decreasing to values when ecosystem parameters wouldn’t differ
from background level or the whole area near the source. The se-
condary standards (permissible ejection volumes) are obtained
as corresponding industry indices to primary standards correla-
tion (taking into consideration differences in that enterprise and
enterprise-analogue absolute ejection values).

The suggested approach to standardization is of applied cha-
racter as there are the following sufficient limits: all reasonings
are with the assumption that ecosystems in background and
transformed condition are functioning at stationary regimes;
standards are obtained for the definite ejection structure and
after its sufficient changing new standard obtaining is necessary;
the research scheme for standard obtaining can be correctly ful-
filled only in the region where background environment slightly
_differs with preindustrial condition.

The suggested approach to ecological standardization is illu-
strated by research work in the Middle Urals results where forest
ecosystems changing under copper-melting plant wastes action
was studied during several years on the constant ground. Vege-
tation, soils, forest litter, soil enzymes system, soil mesofauna,
birds, small mammals, epiphytic lichens communities technogenic
transformation were revealed. Correlations of dose-effect type
are plotted for some ecosystem parameters on the base of which
limit loading standards are determined.
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